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preface' to the seventh edition. 

• 1 ’ * J 


The three years that have paswd since the last edition have been rich in 
additions to our knowledge of 'disease and its treatment, particularly in con¬ 
nection with tfie‘acute infections? I have incorporated all the 'more impor¬ 
tant advances the long-expected epoch-making discoveries in -syphilis, the 
work of the New York I^&umonia Commission, the triumph of the British 
army and naval surgeons in stooping out Malta fever, the splendid work 
of Gorges and his colleagues at Panama, the studies of Strong and his asso¬ 
ciates in the Philippine Islands, the fresh work which has been done 5 in 
trypanosomiasis psorosomiasis, tropical splenomegaly, «the experiences of the 
last epidemic of cerebro-spinal fever in New York, Belfast, and Glasgow, with 
.the hopeful work of Flcxner at the Rockefeller Institute, the all-important 
contributions on “carriers” in the acute infections, the results of the Wash¬ 
ington Congress witll the new views oif infection, heredity, diagnosis, and 
treatment of tuberculosis, the remarkable studies upon epidemic 1 anterior 
poliomyelitis, and tfie work upon Rocky Mountain fever, milk sickness, and 
tha serum disease. One cannot but be impressed with the extraordinary rapid¬ 
ity of the progress of our knowledge of the acute infections 1 

The section on parasites has been carefully revised, and has received many 
additions. In the chapters on the diseases of special organs ,much new matter 
has ken incorporated—a new section in acute dilation of the stomach, a 
complete revision yf the subject of peptic ulcer in the light of recent surgical 
work, new sections on diverticulitis, parotitis, pancreatic and adrenal insuffi¬ 
ciency, (cd^ema'of the lungs, Band's disease, polycythannia, etc. In the sec¬ 
tion upon Digeases of the Ncrvdhs System the studies’ of Marie and his 
pupils upon aphasia and the new worij on spastic paraplegia, Oppenhcim’s 
disease, posterior basic meningitis, psychasthenia, etc., have been incorporated. 

The new points which have come up in treatment have been discussed, 

® j 

particularly the important advances in serum therapy and on the surgical 
treatment of internal diseases, and I have added* a note'on the cult of thfe day 
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_faith healing. In addition to tliege, scores of minor alterations have 

made, too numerous to mention. ^ 

Since the appearance of the last edition the work has appeared .in Fren 
translated by MM. Salomon and hazard under the supervision of Profes 
Marie (Steinheil & <£ie., Parish; and in German, translated bv Dr. Edmu 
Hoke, with additions by Professor von .laksch, of Prague. Spanish and C 
nese translations are in course of preparation. 

I have iniinv to thank—my fellow-teachers in the medical schools of 
English-speaking world for their kind reception of previous editions, nu 
friends for suggestions and advice, Scores of practitioners all ovci the Ac 
for interesting memoranda of eases; Dr. Broome, oj' Messrs. D. Appleton i 
Company, for his kind help in many ways, and my nephew, Di. \t • t\. Fran 
of Montreal, who has seen the proofs of this edition through the press. 

William Osler. 
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SECTION T. 

DISEASES DUE TO ANIMAL PARASITES. 

A. DISEASES DUE TO PROTOZOA. 

.) ' 

I. PSOROSPERMIASIS. 

Under this term are embraced several a (Teel ions produced by the spo- 
izoa—also known as psorosperms and grcgurinidie—parasites which are 
itraordinarily almndant in the invertebrates, and are not nnconnnon in the 
glier mammals. Psorosperms ar«, as a rule, parasites of the cells— Ci/lozoa. 
he most suitable form for study is I'occidium oviforme of the rabbit, which 
■oduees a disease of the liver in which the organ is studded throughout with 
hitish nodules, ranging in size from a pin's head to a split pea. On section 
eh nodule is seen to be a dilated portion of a bile-duct; the walls are lined 
ith epithelium in the interior of which arc multitudes of ovoid bodies—eoc- 
dia. Another very common form occurs in the muscles of the pig, the 
'-called Rainey’s tube, which is an ovoid body within the sarcolemimi contain- 
g a number of small, feiekle-shapcd, unicellular orgrthisins, Sarcocyntit Mies- 
’eri . Another species, H. hominix, lias been described in man. 

PsoVosperms do not play a very important role in human pathology. 

1. Internal Psorospermiasis. —In a majority of the cases of this group 
e psorosperms have been found in the liver, producing a disease similar 
that which occurs in rabbits. In Gucblcr’s case there were tumors which 
add he felt during life, and they were determined by Leuckart to be due 
coecidia. A patient of W. B. ITaddon’s was admitted to St. Thomas’s 
ospilal with slight fever and drowsiness, and gradually became unconscious; 
ath occurring on the fourteenth day of observation. Whitish neoplasms 
‘re found upon the peritonaeum, omentum, and on the layers of the peri- 
rdium; and a fe& were found in the liver, spleen, and kidneys. A somc- 
)at similar case, though more remarkable, as it ran a very acute course, is 
ported by Sileotf; A woman, aged fifty-three, admitted to St. Mary’s llos- 
-al, was thought to be suffering from typhoid fever. She had had a chill 
: weeks before* admission. There were fever of an intermittent type, slight 
irrhoeg, nausea, tenderness over the liver and spleen, and a dry tongue; 
ath occurred from heart-failure. The liver was enlarged, weighed 83 
nc^s, and in its substance there were caseous foci, around each of which 
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liar I indies. Tift ileum •presented six papule-like elevations. Tlm_ masses 
resembled tubercles, but on evaiBinalion eoeeidia were found. 

The parasites are also found in the kidneys and ureters. Cases of this 
kind have been recorded by Bland Sutton and Paul, Eve. In EVe’s cafe 
the symptoms were haunjituria and, frequent micturition, and 'death took 
place on tli£ seventeenth day. The nodules fliroughout? tljp pelvis and ureters 
have been regarded a^mucojrs .cysts. . 

2. Cutaneous Psorospermiasis.—The question of a jirotozoic dermal'iliS 
has been much discussed. The cases described by Gilchrist, Darier, Rixford,’ 
Montgomery, Ophiils, and others as dermatitis coceidoides havfe been shown 
to be due to a fungus allied to oiidhTm, and the disease is ifow known as 
oidiomycosis. About 50 eases have been reported, nearly all from the Pacific 
coast of.jthe United States. The relation of the disease Jto .blastomycosis is 
still undetermined. The systemic forms of both have much m common—a 
cbftmi^ infectious process with multiple abscesses and nodules involving the 
skin, bones, joints, and internal orgahs, with ^symptoms simulating chronic 
tuberculosis or pya-mia. 

II. AMOEBIC DYSENTERY. 

Definition. —A colitis, acute or chronic, caused by the Amoebic dysen- 
teriw. There is a "special liability to the formation of abscess of the liver. 
A widely prevalent disease in Egypt, in India, and in tropical countries. It 
is the common variety of dysentery throughout the United States. It is 
endemic, the cases sometimes increasing to suel\ an extent as to form an epi¬ 
demic. Sporadic instances apparently occur in all temperate regions. The 
relative frequency of this form of dysentery in the tropics is illustrated by the 
Manya statistics as given by Strong—of 1,328 eases in the United States 
Army, 501 were of the amoebic variety. The eases of acute and chronic dysen¬ 
tery in the. Johns Hopkins Hospital have been almost exclusively amoebic. 
Futcher and Boggs have analyzed the eases to 1008. Of 182, 123 came from 
the .State of Maryland, 171 were in males; 103 in whites to 19 in blacks. 

Infection takes place from drinking contaminated water andlby eating 
green vegetables, such as lettuce. Musgrave has grown amoebae from. jcc- 
ereani used at. receptions, etc. 

Ajiikba Ih'sE.vmiM;.—The organism was first described by Lambl in 
yt.VJ, and subsequently by Liiscli in 1875. It is placed by Ticuckart in the 
Rkizopoda class of the Protozoa. Kartulius found than in the stools of the 
endemic dysentery in Egypt, and in the liver abscesses. In 1890 I found them 
in a ease of dysentery with abscess of the liver originating in Panama. Sub¬ 
sequently from my wards a series of cases was described by Councilman an< 
Lnfleur. Since then numbers of observations have been made by Dock in the 
United States, by Quincke and lloos in Germany, and by many others. The 
little flakes of mucus or pus in the stools should be selected for examination 
or the mucus obtained by passing a soft-rubber‘catheter. Musgrave, on the 
other hand, holds that the best results are obtained by giving the patient a 
saline ofthartie and examining the fluid portion of the stool. Students must 
learn to distinguish from amoeba; the swollen, altered epithelial cells, which 
are round, with granular •protoplasm. 
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Avtwba or Entamaba dytenleriw is from fifteen to twenty /< in diameter, 
and. consists of a clear outer zone (eetosare), and a granular inner zone (emlo- 
sary).,/nd contains a nucleus and one or two vacuoles. The movements arc 
‘very shnijar to those of the ordinary amoeba, consisting of slight protrusions 
of the protoplasm. They vary^i good deal, and usually may lie intensified by 
.having the slide Seated. Not infrequently the amoeba 1 'contain red blood- 
corpuscles which they have included.* In the'tissues tliby are very readily 
recognized by suitable stains. 'I’ hey may be in enormous numbers, and some¬ 
times the field »f the microscopt 1 is completely oempied by them. In the 
pus of a livtjr abscess they may be verv abundant, though in large, long-stand- 
'ing abscesses they may not be found until after a few days, when the pus begins 
to discharge from the wall of the abscess cavity. In the sputum in the eases of 
pulmaBO-hepatic*hbeeess they are readily recognized. •' 

• Amoebae are frequently found in the stools of healthy persons, as Cunning¬ 
ham anH Lewis pointed out. Scbmqlinn found them in from 20 iff (>0 per 
cent in Germany, but they Vary, greatly in different localities. Among 1100 
persons in Manila, Musgrave found 101 infected with anneba 1 , til of these 
had dysentery, the remaining -10 hiid no diarrluea. In the next two months 
8 of the 40 cases died and showed anuebie infection of the bowel. Within 
the next three months the remaining .‘5.2 laid dysentery. Musgrave believes 
that at any time the amoeba may become pathogenic. Scliaudinn described 
two distinct forms—a iionpatliogenic Eidaiuubi culi , and a pathogenic larger 
form, the Entamwba histolytica, the same as the Amalia (lyxcnlcriw, with a 
strongly retractile hyaline ectoplasm. The amieba 1 have been cultivated.by 
Miller, Musgrave, Clegg, and others, hut with difficulty, and it is doubtful 
if they grow a pact from certain bacteria. Resistant forms, somewhat anal¬ 
ogous to the gamete forms of (lie malarial parasite, have been described by 
Cunningham, Grassi and Calandruecio, and by Quincke. These “ encysted 
anuebie ” are believed to be necessary, under certain conditions, for the trans¬ 
mission of the disease from one person to another, and are regarded by Mus- 
grave and Clegg as the most dangerous forms of the organism. Cultures of 
aiiucbse have been shown to withstand drying for from eleven to fifteen months. 

Morbid Anatomy. —The lesions are found in the large intestine, some¬ 
times in the lower portion of the ileum. Abscess of the liver is very common, 
and occurred in 37 of 182 cases at the Johns Hopkins Hospital. 

Tnt^stinks. —The lesions consist of ulceration, produced by preceding 
infiltration, general or local, of the submucosa, due to an (edematous condition 
and to multiplication of the fixed cells of the tissue. In the earliest stage 
these local infiltrations appear as hemispherical elevations above the general 
level of the muccaa. The mucous membrane oVcr these soon becomes necrotic 
and is cast <5flf, exposing the infiltrated submucous tissue as a grayish-yellow 
gelatinous mass, •which at first forms the floor ol the ulcer, but is subsequently 
east off as a slough. 

The individual ulcers are round, oval, or irregular, with infiltrated, 
undermined edges. The visible aperture is often small compared to the loss 
of tissue beneath it, the ulcers undermining the mucosa, coalescing, and form- 
■ing sinuous tracts bridged over by apparently normal mucous membrane. 
According to the stage at which the lesions arc observed, jhe floor of the ulcer 
may be formed by the submucous, the muscular,' or the setous coat of the 
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intestine. The ulceration may affect the whole or some portion only'Qi* the 
large intestine, particularly the eacum, the hepatic and sigmoid flexures,' and 
the rectum. In severe cases the whole of the intestine is much thickeped and 
riddled with ulcers, with only here and there islands ol ,# intact mucous mem¬ 
brane. In 100 autopsies on this disease in Manila the ryipcndix was involved 
in 7; perforation bf the colon took place in 10. 

The disease advances by •progressive infiltration of the conncctivc-tisip;c 
layers of the intestine, which produces necrosis of the overlying,structures. 
Thus, in severe cases there may ho in different parts of the bowpl sloughing 
en masse of the mucosa or of the muscujpris, and the same procesg is observed, 
but not so conspicuously, in the less severe forms. 

In some eases a secondary diphtheritic in (lamination complicates the origi¬ 
nal lesion!*. * • * • . 

Healing takes place by the gradual formation of fibrous tissue in the floor 
and at <lhc edges of the ulcers, which pay ultimately result in partial and 
irregular strictures of the bowel. * 

Microscopical examination shows*! notable absence of the products of puru¬ 
lent inflammation. In the infiltrated tissues polynuclear leucocytes are sel- 
doyi found, and never constitute purulent collections. On the other hand, 
there is proliferation of the fixed connective-tissue cells. Amoeba* are found 
more or less abundantly in the tissues at the base of and around t^e ulcers, in 
the lymphatic spaces, ami occasionally in the blood-vessels. The portal 
capillaries occasionally contain them, and this fact seems to afford the best 
explanation for the mode of infection of the liver. 

The lesions in the liver are of two kinds: first, local necroses of the 
parenchyma, scattered throughout the organ, and possibly, due to the action 
of chemical products of the amocb*; and, secondly, abscesses. These may 
be single or multiple. There were 27 eases of hepatic abscess among the 119 
cases of amoebic dysentery in my wards. Of these, 114 came to autopsy. In 
10 the abscess was single and in 8 multiple. When single they are generally 
in the right lobe, cither toward the convex surface near its diaphragmatic 
attachment, or on the concave surface in proximity to the bowel. 1 Multiple 
abscesses arc /mall and generally superficial. There may be innumerable 
miliary abscesses containing a nucha* scattered throughout the entire liver. 
'Although the hepatic abseess usually occurs within the first two.months from 
the onset of the dysentery, in one of mv cases the latter had lasted one and 
in^ano ther .six-years. In 5 eases the intestinal symptoms had been so slight 
that dysentery had never been complained of. In 2 fataheases there were only 
sears of old ulcers and in 2 others the mucosa appeared normal. In an early 
stage the abscesses are grayish-yellow, with sharply defined contours, and con¬ 
tain a spongy necrotic material, with more or less fluid in its intdtstices. The 
larger abscesses have ragged necrotic walls, and contain a more or less viscid, 
greenish-yellow or rcddish-vellow purulent material mixed with blood and 
shreds of liver-tissue. The older abscesses have fibrous walls of a dense, 
almost cartilaginous toughness. A sect ion of the hbscess wall shows an inner 
necrotic zone, a middle zone in which there is great proliferation of the eon- 
nective-tiSsue cells and compression and atrophy of the liver-cells, and an outer 
zone of intense hyperaemia. There is the same absence of purulent inflam¬ 
mation as in the intestine,’except in those cases in which a secondary infec- 
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(ioi'i with pyogenic organisms has taken place. Lesions in the lungs are seen 
when ay abscess ol' the liver —as so frei|ucntly happens--points toward the 
diaphragm and extends by eontniuity through it iijo the lower lobe of the 
tight lun<j. This isstlie commonest situation for rupture to occur. Nine of 
my cases ruptured into the luyg. In d cases rupture into the right pleura 
pceurred, causing «in empyema. In one of’these the hind nbssess ruptured 
iij^o the pleura, producing a pyo-pneuniothorax* Dejamdfiig upon the situa¬ 
tion of tlupilbseess..perl'oralion may occur into other adjacent structures. In 
3 of tho eases perforation took phn*r into the inferior \ena cava and in another 
the upper pole of the right kidnev luuHieen invaded. The abscess may rupture 
•into the pericardium, pcritomciiiii, stomach, intestine, portal ami hepatic veins, 
or externally.* 

Sy%ptom».-*-lfiltering remarkably in their symptoms, three groups of cases 
may be recognized: 

Mji,d Foitu.—Infection may lie present for a month or two before the 
individual is aware of it. Tllbre may be vague symptoms—headache, lassitude, 
weakness, slight abdominal pains and occasional diarrluea, features common 
enough iff the tropics. Strong gives*the case of one of Ins laboratory chemists* 
who had slight diarrluea for one day and asked to have the stools examined; 
an unusually riefi infection with anuebawas found. The next, day he felt well? 
From August to December 10th anuebie were present in the stools, though he 
had no symptoms. Liver abscess may occur in these cases. 

Acute A.vueuic Dykkxtkiiy. —Many cases have an acute onset, l’ain and 
tenesmus are (severe. The stools are bloody, or mucus and blood occur to¬ 
gether. In very severe cases there may be constant tenesmus, with pain of 
the greatest intensity, and the passage every few minutes of a little blood and 
mucus, hi some cases large sloughs are passed. The temperature as a rule 
is not high. The patient, may become rapidly emaciated; the heart's .act ion 
becomes feeble, and death may occur within a week of the onset. Among 
the other symptoms to be mentioned are hieniorrhage from the Rowels, which 
occuiTcd in three eases; perforation of an ulcer, which occurred in three cases, 
with geiu*ral peritonitis. While in a majority of the instances the patient 
recovers, in others the disease drags on and becomes chronic. L>i a few cases, 
after the separation of the sloughs, there is extensive ulceration remaining, 
with thickening and induration of the colon, and the palieijt has constant 
diarrhoea, loses weight, and ultimately dies exhausted, usually within three 
months of the onset. With the exception of cancer of the (esophagus tyiil 
anorexia nervosa, nen such extreme grade of emaciation is seen as in these 
eases. Extensive ulceration of the cornea may occur. 

(,’iniONio Axitfimo Dyskxtkiix . —The disease may be subacute from the 
onset, and gradually passes into a chronic stage, the special characteristic of 
which is alternating periods of constipation and of diarrhoea. These may 
occur over a period of from six months to a year or more. Some of our 
patients have been admitted to the hospital live or six times within a period 
of two years. During the Vxaecrhations there are pain, frequent passages of 
mucus’and blood, and a slightyiee of temperature. Many of these patients do 
•not feel very ill, and retain their nutrition in a remarkable way; Indeed, iu 
thc’United States it is rare to see the extreme emaciation so comm on in the 
| For a full account of Hepatic Abscess see Itolleston’s work on Uiset&es of the Liver, 
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chronic cases from the tropics. .Alternating periods of improvement with 
attacks ol' diarrhea are the rule. The appetite is capricious, the digestion 
disordered, and slight errors iu diet are apt to be followed at once by an 
increase in the number of stools. The tongue is often Ad, glazed,rand beefy. 
In protracted cases the emaciation may be extreme. , 

Complications' and Sequel®. —Hepatic and hepato-piilmonary abscesses^ 
the most frequent'and serious"complications, have already been dealt wi*h. 
Perforation of the intestine and peritonitis occurred in "three of my cases. 
Intestinal haunorrhage occurred three times. The infrequency of this com¬ 
plication is probably due to the thrombosis of the vessels about the areas of 
infiltration. Occasionally an arthritis, probably toxic in origin, may occur. 
There was one ease in my seric* Five eases were complicated by malaria; 
1 by typhoid fever; 1 by pulmonary tuberculosis; and I by a strongyloides. 
intestinalis infection. _ 1 “ 

Diagnosis. —From the other forms of dysentery the disease is recog¬ 
nized by the finding of am mine in the stools.’ Unless one sees undoubted 
amoeboid movement a suspected body should not be considered an amoeba. 
"A non-motile tody containing one or more red cells is most probably an 
amoeba, but should only lead to furl her search for motile organisms. Swollen 
'Epithelial cells are confusing, but the hyaline periphery is not amoeboid 
in its action as is the eetosare of the amoeba. The trichomonads and cerco- 
monads so frequently associated with amoebae are not likely to give trouble. 
The upper level of liver dnlness should he watched throughout the course 
of, a case. Any increase upward or downward should lead to the suspicion 
of a liver abscess. Hepatic abscess is usually accompanied by fever, sweats, or 
chills and local pain. It may be entirely latent. A varying leucocytosis 
occurs in the abscess cases. The highest count in my scries was 53,000, the 
average being 18,350. The average leucocyte count in the uncomplicated 
dysentery cases was 10,GP0. Hcpaio-piilmouary abscess is attended by local 
lung signs and the expectoration of “ anchovy sauce ” sputum in which amoeba; 
are almost invariably found. ’ 

Prognosis. —In many eases the disease yields to rest and intestinal medi¬ 
cation. Tendency to a relapse of the dysenteric symptoms is one of the strik¬ 
ing characteristics of the disease. One of my cases was admitted to the 
hospital five tipies in nine months. Of the 111) cases, 28, or 23.5 per cent, 
terminated fatally. That hepatic abscess is a serious complication is shown 
by % the fact that of the 27 cases with this complication 19 died. Seventeen 
cases were operated on with 5 recoveries. • • 

Treatment .— 1 The disease is probably contracted in identically the same 
way as typhoid fever. Accordingly, the same prophylactin measures should 
be used. Rest in bed is very important and materially hastens recovery. 
The diet should fie governed by the severity of the intestinal manifestations. 
In the very acute eases the patient should be given a liquid diet, consisting of 
milk, whey, and broths. Medicines administered internally ■ yield, on the 
whole, very unsatisfactory results. Considering the fact that other bacteria 
are necessary for the. growth of the amoeba; in the intestine, Musgrave thinks 
that an effort should be made to limit the growth of the former by the admin¬ 
istration of intestinal antiseptics. None of these have proved very satisfac¬ 
tory", however, although Sfrong obtained good results with the use of aceto- 
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zone .administered by mouth and by enejjia. Bismuth probably does more 
harm than good owing to the fact that it coats the surface of the ulcers so 
that th* solutions used in the injections can not reach the anuclm* in the ulcer 
walls. Large injectlbns of quinine solution in the strength of 1 to 5,000. 
gradually increasing,to 1 to SJjiOO, and later to t to 1,000, have given most 
satisfactory results of all the remedies yet tried, 'l'he success of the treatment 
depends tersely on the care with which*the insertions are jjiven. The failures 
are undoubtt'dty, in many instances, due to (lie fact that sufficient care is not 
used to insure the solution reaching the cavilm and ascending colon where the 
ulceration i%often most severe. Froyi a litre to two litres should be allowed 
to flow into the colon. The amajue are rapidly destroyed by the drug. The. 
patient’s hips should be elevated and he should change his position so as to 
.allow%hc fluid to flow into all parts of the colon, ’l’he solution*should be 
refaifledj if possible, for fifteen minutes. These large injections, which Mus- 
grave also strongly advocates, are sayl not to lie without a certain degree of 
danger. I have, however, n?ver seen any ill effects, even with the very large 
amounts. Two injections daily may be given. When there is much tenesmus 
a small injection of thin starch and half a drachm to a drachm of laudanum 
gives great relief; hut for the tormina and tenesmus, the two most distressing 
symptoms, a hypodermic of morphia is the only satisfactory remedy. Loeifl 
application to the abdomen, in the form of light poultices, or turpentine stupes 
are very grateful. Tuttle has ncently reported good results in the treatment 
of anuchic dysentery by the use of simple ice-water enemas, given frequently. 

, When medical treatment fails, colostomy may be tried or irrigations given 
through the appendix. aJU ^.a 


m. TRYPANOSOMIASIS. 

• • 

Definition. —A chronic disorder characterized by fever, lassitude, weak¬ 
ness,* wasting, and often a protracted lethargy—sleeping sickness. 'Trypano¬ 
soma gathbie.nsc. is the active agent in the disease. 

History.—In 18HI (Jruby found a blood parasite in the.frog which he 
called Trypanosoma sanguinis. Subsequently it was found to he a very com-* 
mon blood parasite in fishes and birds. In 1878 Lewis found it in the rat— 
T. hwisii —in which it apparently does no harm, 'l'he pathological signifi¬ 
cance of the protozoa was first suggested in 1880 by (Iriilith Evans, who discov¬ 
ered trypanosomes—ei'uusii —in the disease of horses and entile in India 
known as surra. Unfortunately, as my good friend Evans often complained 
to me, but little«at tent ion was paid to this really radical discovery--not even 
the subsequent studies of Lavcran on malaria and of Theobald Smith mi 
Texas fever stiwed workers to a recognition of the place of the protozoa as 
pathogenic agents. In 18H5 Bruce made the important announcement that 
the tfieim-fly-disease or nayana of South Africa, which made whole districts 
impassable for cattle and Horses, was really due to a Irypniio'-mne -T. brueci. 
Normally present in the blood of the hig-gaine animals of the districts, and 
doing them no harm, it was conveyed by the (seize lly to the iimi-iiiiiiluiie horses 
and cattle imported into what, W'ore called the fly-bolts.^ Ollier trypanosomes 
aij3 the Philippine surra, studied by Musgrave, tlie mat tie ladcrax — T.'equi- 
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nww—-of .South America and a harmless infection in cattle in the Trarmv., 
caused by 1 rypanoxoma thcileri. ' ,S 

W^ U1 ? an i v r ! P r an ? 80m ^ 8i8 '“ rn 1901 I)uHon found a trypanosome in tl 
blood of a West Indian. In 1903 Castellani found trypanosomes in the 

Tl^Tloval fl S ll<1 t?r in bl ° 0d " f flve casca 9 f the Afr ^«n sleeping sieknes 
The Hoyal Society* ( ommissmn (Brace and Nabarro) demonstrated the ms 

upiency of the parasites in tfio cerebro-spinal fluid and in the blood-in slcei 
mg sickness, and suggested that it was a sort of human tsefee fySe2n' 
Diminution.— bor many years it had been known thatdhe West Africa 
natnes were subject to a remarkable maljdy known as the lethargy or slcepin 
tkness It was also met with among the slaves imported into America Th 
demonstration of the association of the trypanosomes with the terrible sleenin 
sickness has been the most important reoefit “ find ” in tropical medicine- Th 

in "• t! T' l>,a ’ SlerraLconc > an<1 Liberia, a.uHs spreading rapid 

. - , A . ,Wh , l( ‘ d to 1 'itercommunication between the different district 
ich were formerly isolated, and the seriousness of the disease may be am.re 

nt^ocs died oMUnV- 1 '' 1 * , Wltl, r i ? three 3"“™ aftl>r Hs introduction 100,00( 
rSng t m I w T ; ,,a, ' aS,tpS ni!,V lH! P 1 ™* i" the blood fo, 
o;j ‘ " 1<<,st 't »>u causing any symptoms. 15n.ee found then, ir 

It 3 o t of 1 l'-i V ' V y f atUCS ’ a,Ul I)uUot * ' l ' wU > a ad Christy in 
1U * J ou1, 01 |M‘isons examined. J 

attacked di n i,S ° iH 1,0t /:° n / 1 "r 1 tn a " d «‘vml Europeans have been 

oftft 1 i T! , ’ i,rlu ' lllarl L l ,rollf! are those who live on the wooded shores 
of the lakes and mers, sue I, as fishermen ahd canoe men. 1 

1 Jie parasite is introduced by the bite of flv n,o m • 7 , 

Sr '"“.i'T!Siv 7. t 

bushes. 0 ,i the lake shores or river banks, and feeds on the blood of cmcodiles 

in the 11 V +l « 1S P!? s:l,lc tllat t,,e ti'ypanosomes undergo a development 
m lh. W, o t th. «v. Wl. ...to fct „ C « VCJ0 ,| 3;™‘ 

Symptoms. I here is staled to be a long latent period The i T ,ra«,i„ << 

««" .. "» into .1™ ,'hJL h K ”• 

.I X c'sr r '•» t ~icht i «J5. th. i 

^ , S ; Ut bwomw almlHing, the ajtcccli slow, and there are 

tumors of the tongue and of the hands and feet: lastly, a sta-m in which the 

S£d "TT (,tlm, ^ C T itl1 ' 0W tl ’ m l ,oratllru and presents the typical picture 
of ho dreaded sleeping sickness. The parasites are found in the cerebro sp nil 
fluid, less constantly in the blood. In the early sta-rns the »lo„Ha «f « i 
are involved, and Todd and Dfttton recommend puncture of these glands'for 
the purpose of diagnosis. lleatli is usually caused by some intcreurrent infee 
t on,_as purulent meningitis or suppuration of the lymph ghmds. The dura¬ 
tion s seldom longer than eighteen months. Europeans are not often altaekeii 
lo stay the ravages and prevent Hie spread of the disease will tax the energies 
of the nations interested in the settlement of tl-opieal Africa The hope 
appears to he in the,extermination of the animals upon which the Gl J ,/L 
j alpnhs feeds (among which K«-l, holds I he crocodile to he the most impor¬ 
tant) just as the kjlling off of the big game in other parts of Africa lias 
saved the cattle from the ravages of the tsetze fly. 
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Wol^erstan Thomas ami Breinl introduced ;he atoxyl treatment, and 
Boyc*’recommends the subsequent use of bichloride of mercury. Knell's re¬ 
port* on*the atoxyl treatment isjnost encouraging; 0.5 gramme is injected 
jin two*successive days, and repeated nl intervals ol* ten days. A lew eases 
liave been*cured. -As prophylactic measures, segregation and prohibition of 
immigration from infected area* should be carried out. Thf vvoidc of Laveran 
* m d Mesnil, recentfy translated and edited by N'abarro, is tye standard autbur- 
■ it* ou thfl disease. 

IV. TROPICAL SPLENOMEGALY—Tropical Cachexia. 

(Piroplaemoais—Sim Dum Fever—Kala-Azar.) 

• 

Delnition.— A* Phronie disease of tropical and sub-tropical countries, 
clutracterized bv enlarged spleen, amentia, irregularly remittent lever, asso¬ 
ciated with the presenee of a protozoan parasite of the piroplasnui l\*|ie. 

In 1900 Leislnnan discovered the parasites in the spleen. Cunningham 
had described similar bodies in tip- Delhi lioil. In 1905 Donovan’s inde¬ 
pendent observations stimulated active work on the subjeel, and the caretnP 
studies of Bogeys. ('liristo[iliers, Philips, and I tent ley have established ihe 
clinical and anatomical identity of one form ol tropical eachevial lever. 
Musgrave and Woolley liave shown that in the Philippines there is a foiyn 
of tropical splenomegaly not associated with the Irishman-Donovan body. 

Distribution. —The disease is widely prevalent and almost iinitorinly iatal 
in,India, Assam, Ceylon, China, and Egypt. Europeans are rarelv attacked. 

Tim Parasitic. —Most abundant in the spleen, it has been loiind also ill 
the bone-marrow, fchc mesenteric glands, tli <4 liver, in the intestinal ulcers, but 
not in the circulating blood. Seen in smears of the spleen juice stained In 
Itoinanowsky’s method, there are oat-shaped, oval and circular bodies, vitli a 
spherical nucleus elose'agninst, the capsule, and a short, rod-like body on tin- 
opposite side. Two of these bodies may lie closely applied to ea<*h other, and 
groups of them, from ten to fifty, may he arranged in a rosette. I Sogers has 
cultivated*a trypanosoma-like body from these tonus, and Patton has traced 
its extra-corporeal development in the bed-hug. 

Symptoms. —The following succinct description is given by heishimin: 

“Splenic and hepatic enlargement—the former being apparently constant, 
while the latter is common but not invariable. A peculiar cart In pallor ol 
I lie skin, and, in the advanced stages, an intense degree of emaciation mid 
muscular atroyliv. A long-continued, irregularly remittent fever, of no defi¬ 
nite type, lasting frequently for many months, with or without remissions. 
1 hemorrhages, suPh as epistaxis, bleeding from* the gums, subcutaneous Im-in- 
,orrlmges or purpurfe eruptions. Transitory (edemas of various regions or ol 
the limbs.” The* amentia is not excessive, rarely below 2.000,000 per e.inin., 
with a marked leucopenia and a relative increase in the lymphocytes and large 
mononuclears.’ The-diagnosis rests upon the detection of the parasites in the 
blood obtained by puncture from the spleen or liver, preferal.lv the latter. 

Tn a few cases the disease runs an acute course— from-four to five months, 
•ftnd. toward the end the parasites are found in the peripheral blood. The 
disease is very fully considered in Rogers’ work “,011 Tropical Diseases.. 

3 
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'prophylaxis.-' Leona rd r liogers mid l’rice have shown Unit, htla-azar can 
lie eradicated from infected Cool'ro 1'nfas in Assam liy segregation, a!id this 
points to the measures which are likely to tie successful in India and Africa. 

Treatment. —■'While f|uinino is not. a specific, as in malaria, it fjciiis to 
reduce the finer. Iron, arsenic, and tonics arc'helpful m the anotmia. The 
atoxyl ireatnicnt mav he tried. . 

V. MALARIAL FEVER. 

• 

Definition.-.— An infections disease characterized by: (a) paroxysms of 
intermittent fever of quotidian, tertian, or quartan type; (b)' a continued, 
fever with marked remissions; (r) certain pernicious, rapidly fatal forms; 
and (d) a chronic cachexia, with murmia and an enlarged Spleen. 

With thi> disease are invariably associated the luemocytozoa described hy. 
Laveran, which are transmitted to man by the bite of the mosquito. 

Etiology.- (1 ). (iHOiuui’iiicvL l)is'ntimjTio^ r .—In Europe, soutliern Ttns- 
sia and certain parts of Italy are now the chief seats of the disease. Jt is rare 
in (leriiiaiiv, France, and Knghind, and the foei of epidemics are becoming 
yearly more restiieled. In the I'nited Stales malaria has progressively dimin- 
.islied in extent anil severity during tlie past fifty years. From New England, 
where if once prevailed extensively, it has gradually disappeared, hut there 
has of late years been a slight, return in some places. Jn the city of New York 
the milder forms of the disease are not uncommon. Tn Philadelphia and along 
the valleys of the Delaware and Schuylkill Ilivers, formerly hot-beds of 
miliaria, the disease has become much restricted. Tn Haiti more a few eases 
occur in the autumn, hut a majority of the patients seeking relief arc from 
1 Ik; outlying districts mid one .ir two of the inlets of Chesapeake Hay. 
Throughout, the Southern Stales there are many regions in which malaria 
prevails; Imt here, too, the disease has diminished in prevalence and intensity. 

Jn the Northwestern States malaria is almost unknown. It is rare on the 
Pacific, coast. In the region of the (treat Lakes malaria prevails only in the 
Lake Erie and Lake St. Clair regions. The St. Lawrence basin remains free 
from the disease. 

Til India malaria is very prevalent, particularly in the great river basins. 

Tn Burma and Assam severe types are met with. Tn Africa the malarial fevers 
form the great obstacle to European settlements on the coast and along the ! 
river basins. The bhtii-intler or West African fever of Iho (Told Coast is a ' 
vdi-y fatal type of malarial hivmogloliinuria. In the Canal Zone, Panama, in 
1907 the incidence of the disease was reduced one-half compered with 1000. 

(3) Skasom.— tn the tropjes there are minimal and maximal periods, the 
former corresponding to the summer and winter, the latter 1 lo IJie spring mid 
autumn months.' In temperate regions, like the central Atlantic States, there, 
are only a few eases in the spring, usually in the month of’May, and a large 
number of eases in September and October, and sometimes in November. 

(!1) The Parasite.—P arasites of the red blood-corpuscles’-—luemocytozoa 
—are very widespread throughout the animal series. They are met with in 
the blood of frogs, fish, birds, and among mammals in monkeys, bats, cattle, 
and man. In birds and in frogs the parasites appear to do no harm except 
when present iy very large numbers. 
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Ilj»l880 Laveran, a French ariny ( Burton stationed at Algiers, noted in 
the blood of patients with malarial fever pigmented bodies, whieli he regarded 
as parasites, and as the cause ofthe disease. Richard, another French army 
surgeon, confirmed "these observations. In 1885 Jlarchial'ava and (Vlli 
described the parasite^ with grout accuracy, amt irf the same year (lolgi made 
the all-important Observation that the paroxysm of fever iiivariidilv coincided 
,\^),h the sporulalion or segmentation of a groiip’of tlitf pafasites. In the fol¬ 
lowing year•(1880)* Laveran's observations were brought before the profession 
of the United States by Sternberg. Councilman and Abbott had already, in 
the previously ear, described the remarkable ]iigmenled bodies in the red blood- 
'eorpusclcs in the blood-vessels of the brain in a fatal case, and in 188(5 Coun¬ 
cilman confirmed^the observations of Laveran in clinical cases. Stimulated 
by hisVork, I began studying the malarial cases in the Philadelphia Hospital, 
and soon became convinced of tlie truth of Laveran's discovery, and washable 
to confirm Golgi’s statement aj to th<icoincidence of the sporulation frith the 
paroxysm. The work was tSken np actively in Hie United States by Walter 
James, Dock, Koplik, Thayer, TTowetson, and others, and in a number of sub¬ 
sequent Communications I tried to emphasize the extraordinary- clinical 1 
importance of Laveran’s discovery.* 

. Among British observers, Vandyke Carter alone, in India, seems to havF 
appreciated at an early date the profound significance of Laveran’s work. 

The next important observation was the discovery by Golgi that the para¬ 
site of quartan malarial fever was different from the tertian. From Ibis 
tiipc on the Italian observers took up the work with great energy, and in 1§8!) 
Marchiafava and Colli determined that the organism of the severer forms of 
malarial fever differed from the parasite of the tertian and quartan varieties. 
During the past ton years the work of observers in many lands lias continued 
these essential features, and lias added greatly to our knowledge of thustruc¬ 
ture and modes of development of the parasites. • 

The next important step related to (lie question of the mydo of infec¬ 
tion.* Tt, bad been suggested by King, of Washington, and others, that the 
disease w!ts transmitted by the mosquitoes. 'I’lie important rule, played by 
inserts us an intermediate host bad been shown in the case, of the Texas 
cattle fever, in which Theobald Smith demonstrated that the Immiatozoa* 
developed in, and the disease was transmitted by, ticks; Igil it remained 
for Maiison to formulate in a clear and scientific way the theory of infec¬ 
tion in maluria by the mosquito. Impressed with the truth of this, ItysH 
studied the problem* in Tndia, and showed that the parasites developed in 
the bodies of tlie mosquitoes, demonstrating conclusively that the infection in 
birds was transn»itted by the mosquito. W.*G. MacCallum suggested that 

• * The following references to work on malaria which has been done in connection with 

my clinic, chiefly under the supervision of my colleague, Professor Thayer, may lie of in¬ 
terest: Philadelphia Medical Times, 1886; British Medical Journal, March, 1887; Medical 
News, 1889, vol.-i; Johns Uopkins Hospital Bulletin, 1889; the first edition of my Text- 
Book of Medicine, 1893; Thaytr and llcwetson, Johns Hopkins Hospital Reports, 1895; 
Thayer "Lectures on Malarial Fever, 1897; W. (1. MacOallum, Hieinatozoa of Birds, Jour, of 
.Bxp, Med., 1898; Opie.on the Hirmiatozoa of Birds, 1898; Barker, on Fatal Cases of Malaria, 
Johns Hopkins Hospital Reports, 1899: MacCallum, on the Significance of the Flagella, 
Lancet, 1897; Thayer, Transactions American Medical Congress^ vol. iv, 1900; L*zear, 
Structure of the Malarial Parasites, Johns Hopkins Hospital Reports, 
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the flagella were sexual elements,, and observed the process of fertilisation 
by them. Studios by G-rassi, Bastianelli and Bignami, and many others,' con¬ 
firmed the observations of Boss and demonstrated the fact that the malarial 
parasites of human beings develop only in mosquitoes of the gonuseanophclcs. 

Then came the practical demonstration hr Italian observers, and by the 
interesting Experiments on Manson, ,Tr., of the direct transmission of the 
disease to man by the bite of infected 'mosquitoes. And lastly, as a practic'd 
conclusion of (be whole matter, the results of the anti malarial campaign in 
Italy and of the remarkable experiments'of Koch and Ms assistants have 
shown that by protecting the individual from the biles of mosquitoes, by 
exterminating the insect, or by carefully, treating all jtajjents so that no 
opportunity may be offered for the parasite to.enter tliejhosquito, malaria 
may be eradicated from any locality. " 

General Morphology of the Parasite .—Belonging to the sporozoa, it has 
received a large number of names. The term Plasmodium , inapt though it 
may be, must, according to the rules of zoological nomenclature, ho applied 
to the human parasite. There are threq well-marked varieties of the para¬ 
site, which exist in two separate phases or stages: (a) the parasite in man 
who acts as the intermediate host, and in whom, in the cycle of its develop¬ 
ment, it causes symptoms of malaria; and (6) ail extracorporeal cycle, in 
which it lives and develops in the body of the mosquito, which is its definitive 
host. 

I. The Parasite in Man. —(a) The Parasite of Tertian Fever (Plus- 
medium virus ).—The earliest form seen in the red blood-corpuscle is round 
or irregular in shape,'about 3 p in diameter and unpigmented. It corresponds 
very much in appearance with the, segments of the rosettes formed during the 
chill. A few hours later the body has increased in size, is still ring-shaped, 
and there is pigment in the form of fine grains. It has a relatively large 
nuclear body, consisting of a well-defined, clear area, in part almost transpar¬ 
ent, in part consisting of n milk-white substance, in which there lies a small, 
deeply staining chromatin mass, as shown by Komanowsky’s method of stain¬ 
ing. At this period it usually shows active amoeboid movements, with tongue¬ 
like protrusions. The pigment increases in amount and the corpuscle becomes 
larger and paler, owing to a progressive diminution of its hamioglobin. There 
is a gradual growth of the parasite, which, toward the end of for ty-cigh tl 
hours, occupies almost all of the swollen red corpuscle. Tt is now much 
pigmented, and is in the stage of what is often called the full-grown parasite. 
Between the fortieth and forty-eighth hours many of the pajasites are seen 
to have undergone the remarkable change known as segmentation, in which 
the pigment becomes collected into a single mass or block, and the proto¬ 
plasm divides into a scries of from fifteen to twenty spores, often showing a 
radial arrangement. Certain full-grown tertian parasites, however, do not 
undergo segmentation. These forms, which arc larger than the sporulating 
bodies, and contain very actively dancing pigment granules, represent the 
sexually differentiated form of the parasite—gametoeytes. 

(h) The Parasite of Quartan Fern- (Plasmodium malaria ;).—The earliest 
form is very like the tertian in appearance, but as it increases in size the 
earlier granules are, coarser and darker and the movement is not nearly so 
marlced. By the second day the parasite is still larger, rounded in shape. 
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sea reefy' at all amoeboid, and tlio pigment js.nmrc often arranged at tin* penjdi- 
erv of the parasite. Tito rim of protoplasm about it is often of a deep \ e I - 
lowish-green eolor or of a dark tirassy lint. On llm third day the segment¬ 
ing bodiesbeeome nlftimlant, the pigment flowing in toward the centre of the 
parasite in radial linqs so as to»give a star-shaped'appenranee. The parasites 
finally break up into from six to twelve segments. Here also, rm in the ease 
,o£ the tertian parasite, some full-groWn bodies* persist, without spornlating, 
representing* the gameloeyles. 

(r) Tluj Parasite of the .Estifo-Antiinnwl Fever (l’lusniodiwni prirrux) is 
considernhly^maller than the other varieties; at. full development it is often 
*less than one half the size of a jvd hlood-eorpuselo. 'Pile pigment is mueh 
scantier, often consisting of jr few minute granules. At first, only the earlier 
stagesVtf devclbpmeftit, small, hyaline bodies, sometimes with one <n : two pig- 
nifAit granules, are to be found in the peripheral circulation; the later stages 
are ordinarily to be seen only ip the bipod of certain internal organs, flip spleen 
and bone marrow particularly. The corpuscles containing the parasites 
become not infrequently shrunken, erenated, and brassy-colored. After the 
process lias existed for about a week, larger, refractive, crescentic, ovoid, and 
round 1 todies, with central clumps of course pigment granules, begin to appear. 
These bodies are characteristic of atstivo-autumnal fever. The crescenttc amt 
ovoid forms arc incapable of spoTuktiou; they arc analogous to the large, 
full-grown, non-spornlating bodies of the tertian and quartan parasites which 
have been mentioned above, and represent sexually differentiated forms— 
gajnetocytes. Within the human host they are incapable of further develop¬ 
ment, but upon the slide, or within the stomach of the normal intermediate 
host, the mosquito, the male elements (niiero-gamrtocvtes) give rise to a mi oi¬ 
lier of long, actively motile flagella (micro-gametes) which break loose, pene¬ 
trating and fecundating the female forms—mgero-gamotes (W. (I. Mae- 
Oallum). The fecundated female form enters int# the stomach wall of the 
intermediate host, the mosquito, where it undergoes a definite cycle of 
existence. 

If. The Parasite within the Body of the Mosquito .—The brilliant re¬ 
searches of Boss, followed by the work of tlrassi, Bastianelli, Bignami, 
Stephens, Christophers, and Daniels, have proved that a certain genus of* 
mosquito—anopheles—is not only the intermediate host of the malarial para¬ 
site, hut also the sole source of infection. In the present state of our knowl¬ 
edge it would appear that all species of the genus anopheles may act as liqgts 
of the parasite. TlTe more common genera of mosquito in temperate cli¬ 
mates are culex and anopheles. The different species of eulex form the great 
majority of our ordinary house mosquitoes, ifrid are apparently incapable of 
, acting as hosts of the malarial parasite. All malarial ^regions, however, 
which have beeft investigated contain anopheles. Although this is appar¬ 
ently a positive rule, anopheles may, however, be present without the exist¬ 
ence of malaria under two circumstances: first, when the climate is too cold 
for thf development of the‘malarial parasite; and secondly, in a region which 
has not yet been infected. So far as is known, the parasite exists only in the 
•mogquito and in man. It is apparently fair to state that regions in which 
.mosquitoes of the genus anopheles are present may beeojne malarious during 
the warm season. 
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A large number of species of ,gnopholos liiive liecn described. In "North 
America, however, only four have been positively recognized: A. punalipmnix 
(Say), A. iiinrulijicnni'! ^Wied), A. minims' (Wind), A. argyrilursut (JJesv.). 
The commonest variety, and that which in all puohalii 1 ity'^'is most concerned in 
the spread of the disease, i‘s .1. mm ulipnniis, whicli is, jilso, the most impor¬ 
tant agent ifi the spread of tjie disease on the Continent. * 

The palpi in tfie Chatnrc’oft lex are extremely short, only to be seen 'Mi 
careful observation at the base of the proboscis, while in‘the.'anopheles they 
are nearly of equal length with the proboscis, so that on superficial observa¬ 
tion the insect would appear to have three proboscides. The wings of the 
common species of culex show no markings beyond the ordinary veins. The 
wings of all the American species of anopheles show dijttiuct mottling. The 
culex, wh’Pn silting upon the wall or ceiling, holds its paster for pair of legs 
turned up above its back, while the body lies nearly parallel to the wall. In 
some instances, when it is full of blood,„and sitting upon the ceiling, the body 
may sag downward considerably. The anopheles, when sitting upon the wall 
or ceiling, holds its posterior pair of legs commonly either against the wall 
or hanging downward, though in some instances they may be lifted above the 
hawk. The body, however, instead of lying parallel to the wall or ceiling, 
protrudes at an angle of 45° or more. Those simple points are sufficient to 
permit the ready distimtion of species by almost any individual. 

The culex lays its eggs in sinks, tanks, cisterns, and, any collection of 
water about or in houses, while anopheles lays its eggs in small, shallow pud¬ 
dles or slowly running streams, especially those in which certain forms.of 
nig* exist. The culex is essentially a city mosquito, the anopheles a 
country insect. , 

Evolution in the Body of the Uosquito.—When a mosquito of the genus 
anopheles bites an individual whose blood contains sex-ripe forms (gameto- 
cytes) of the malarial pe.rasile, flagellation and fecundation of the female 
element occurs within the stomach of the insect. The fecundated element 
then penetrates the wall of the mosquito's stomach and begins a definite cycle 
of development in the muscular coat. Two days after biting therO begin to 
appear small.»round, refractive, granular bodies in the stomach wall of the 
mosquito, which contain pigment granules clearly identical with those pre¬ 
viously contained in the malarial parasite. These develop until at the end 
of seven days they have reached a diameter of from (it) to 70 ft. At this 
period they may he observed to show a delicate radial striation due to the 
presence of great numbers of small sporoblasis. The inbther oocyst (zygote) 
then bursts, setting free into the body cavity of the mosquito an enormous 
number of delicate spindle-shaped sporozoids. These accumulate in the cells 
of the veneno-salivarv glands of the mosquito, and. escaping into the duets, 
are inoculated with subsequent bites of the insect. These little spindle-shaped 
sporozoids develop, after inoculation into the warm-blooded host, into fresh 
young parasites. The sporozoid which has • developed in the oocyst in the 
stomach wall of the mosquito is then the equivalent of the spore resulting 
from the asexual segmentation of the full-grown parasite in the circulation. 
Either one, on entering a red blood-corpuscle, may give rise to the asexual 
or sexual cycle. As a rule the first several generations of parasites in the 
human body pursue the dsexual cycle, the sexual forms developing la(er. 
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Thwc* sexual forms, sterile while in the human host, serve as Ihc means of 
preserving the life of the parasite and spreading infection when the individual 
^s subjected to bites of anopheles*. 

Mr. Howard, ortho Entomological Department at Washington, has issued 
a very useful pampldet on the* varieties am] the methods of identification of 
'the mosquito. In Africa the distribution of the forms has been studied bv 
!*tephens\ Christophers, and Daniels* To those interested in the subject, 
ChristophtTs’ 'careTul study of yie Anatomy and Histology of the Adult 
Female Mosquito (Iteport of Malaria Committee, Royal Society. No. IV) 

,will prove of great help. The Royal Society Reports (Malaria Committee) 
and the Studies of the Liverpool School may be consulted for technical details 
and for valuable-information relating to tropical malaria. 

Mferbid Anatoity.—The changes result, from the disintegration of the 
roll blood-corpuscles, accumulation of the pigment, thereby formed,, and 
possibly the influence of ty.’iie materials produced by the parasite. Cases 
of simple malarial infection, the ague, are rarely fatal, and our knowledge 
of the morbid anatomy of the disgise is’ drawn from the pernicious malaria 
or the chronic cachexia. Rupture of the enlarged spleen may occur spon¬ 
taneously, but .more commonly from trauma. A case of the kind •Wi^s 
admitted under my colleague, llalsted, in .lane, IXN'.i, and Dock has reported 
two eases. 1 have known fatal luciuorrhage to follow the exploratory punc¬ 
ture of an enlarged malarial spleen. 

(1) PniiNicious Malauia.-—T he blood is hvdraunic and the serum may 

own lie tinged With hamioglobin. The red blood-corpuscles present, •tlio 
endoglobular forms of the parasite and are in all stages id' destruction. 
The spleen is enlarged, often only moderately; thus, of two fatal eases 
in my wards the spleens measured 13 X 8 cm. and 1 I X 8 cm. respec¬ 
tively. In a fresh infection, the spleen is usually very soft, and the .pulp 

lake-colored and turbltl. The liver is swollen and turbid. 

In some acute pernicious cases with choleraic symptoms, trtie capillaries 
of lire gaslro-intostinal mucosa may be packed with parasites. 

(2) HLvlawal Cachexia.—I n fatal cases of chronic paludism death 
occurs usually from amemia or the luemorrhage associated with it. 

The anaemia is profound, particularly if the patient has died of fever. 
The splcenja-greatly enlarged, and may weigh from Severn to ten pounds. 

The liver may be greatly enlarged, and presents to (lit; naked eye a 

grayish-brown, or slate color, due to the large amount of pigment, linthe 

portal eanals.and beneath the capsule the connective tissue is impregnated 
with melanin. The pigment is seen in the Kupfler’s cells and the perivascu¬ 
lar tissue. • 

The kidneys may he enlarged and present a grayish-red color, m- areas of 
pigmentation may bo seen. The peritonaeum is usually of a deep slate color. 
The mucous membrane of the stomach and intestines may have the same hue, 
due to the pigment in and about the blood-vessels. In some eases this is con¬ 
fined .to the lymph nodules of Foyer’s patches, causing the shaven-beard 
appearance. 

. (3) The Accidental and Late Lesions of Mai. vim vr, Fnvmi. —(</) The 
Liver- —Paludal hepatitis plays a very important nilr. in the histojy of 
malaria, as described by French writers. Only those eases in which the his- 
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tory of chronic maiaria is delinito; and in which the melanosis of both liver 
and spleen coexist, should be regarded as of paludal origin. 

( b) Pneumonia is believed by many authors to be common in malaria, 
and even to depend directly upon the malarial poison,' occurring' either in 
the acute or in the chronic forms r>f the disease! I have no personal knowledge 
of such a special pqeumonia. 

(c) Nephritis. —Moderate albuminuria is a frequent occurrence, having 

occurred in 4(1.4 per cent of the cases in n,iy wards. Acute nephritis is rela- " 
tively frequent in mstivo-autumnal infections, having occurred "in over 4.5 
per cent of my cases. Chronic nephritis occasionally follows lotig-eontinued, 
or frequently repealed infections. < 

Clinical Forms of Malarial Fever.—(1) Thr KEOOLAiijsY Intermittent 
Fevers. — '(a) Tertian fever; (h) quartan fever. ThcsS forms are charac¬ 
terised by.recurring paroxysms of what are known as ague, in which, as a 
rule, cfiill, fever, and sweat follow eseh othop in orderly sequence. The 
stage of incubation is not definitely known; it probably varies much accord¬ 
ing to the amount of the infection# material absorbed. l'J.xperimer)tally the 
period of incubation varies from thirty-six hours to fifteen days, being a trifle 
jorl^cr in quartan Ilian in tertian infections. Attacks have been reported 
within a very short lime after the apparent exposure. On the oilier hand, 
the ague may be. as is said, “ in the system,” and the patient may have a 
paroxysm months after he has removed from a malarial region, though of 
course this can not be the case unless he has had the disease when living there. 

«Description of the Paronjum. —The patient generally knows he is going 
to have a chill a lew hours before its admit by unpleasant feelings and uneasy 
sensations, sometimes by headache,. The paroxysm is divided into three stages 
—cold, hot, and sweating. 

Uoid Staije .—The onset is indicated by a feeling of lassitude and a desire 
to yawn and stretch, by hf-adaehe, uneasy sensations in “the epigastrium, some¬ 
times by nausea and vomiting, liven before the chill begins I lie thermometer 
indicates some rise in temperature. Gradually the patient begins to shiver, 
the face looks cold, and in the fully developed rigor the whole liody. shakes, the 
t teeth chatter,*and the movements may often bo violent enough to shake the 
bed. Not only does the patient look cold and blue, but a surface..ther¬ 
mometer will, .indicate a reduction.of. the skin temperature. On the other 
hand, the axillary or rectal temperature may, during the chill, be greatly 
increased, and, as shown in the chart, (lie fever may rise meanwhile even to 
105° or 10(1°. Of symptoms associated with the chill, nausea, and vomiting 

are common. There may be intense headache. The pulse is quick, small, 

and hard. The urine is increased in quantity. ThcudulLlfcts-ijor-a variable 
time, from ten or .twelve minutes lo an hour, or even longer. 

The hot stupe is ushered in by transient flushes of heat; gradually the 
coldness of the surface disappears and the skin becomes intensely hot. The 
contrast in the patient's appearance is striking: the face is flushed, the 
hands are congested, the skin is reddened, the pulse is full and bounding, the 
heart's action is forcible, and the patient may complain of a throbbing head¬ 
ache. There may be active delirium. One of my patients in this stage 

jumped through a .ward window and sustained fatal injuries. The rectal 
temperature inn f not increase much during this stage; in fact, by the termi- 
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nation* of the chill the fever limy have readied its maximum. The duration 
of ific Ifbt stage varies from half an hour to three, or four hours. The patient 
is inteifscly thirsty and drinks eagerly of cold water.* 

Sweat big Stag<\— Heads iff perspiration appear upon the face and grad¬ 
ually the entire body* is bathed* in a copious.sweaf. The uncomfortable fool¬ 
ing associated with the fever disappears, the headache is relieve®, and within 
UTl hour’or. two the paroxysm is over and the* patieflt usually sinks into a 
re freshing* sleep. The sweating paries much. It may be drenching in char¬ 
acter or it may he slight. 

. Chart h#is from a ease of double tertian infection with resulting quotidian 
paroxysms. Charts 16 and le give temperature curves in icstivo-au turn mil 
forint Chart I fallows a quartan ague. 

Tire total duration of the paroxysm averages from ten to twelve'liours, hut 
may bn shorter. Variations in the paroxysm are common. Thus .the patient 
may, instead of a chill, cxpejiencc only a slight feeling of coldness. The most 
common variation is the occurrence of a hoi stage alone, or with very slight 
sweating,. During the paroxysm flig spleen is enlarged and the edge can usu¬ 
ally be felt below the costal margin. In the interval or intermission of the 
paroxysm the patient feels very well, and, unless the disease is umisimll^ 
severe, he is able to be up). Bronchitis is a coalition symptom. Herpes, usu¬ 
ally lalna], is almost as frequent in ague as in pneumonia. 

Types of tltc Reyitlarh/ Intermittent Ferns. —As has heeir stated in the 
description of the parasites, two distinct types of the regularly intermit- 
twit fevers have been separated. These are (a) tertian fever and J(6) 
quartan fever. 

(а) Tertian Fever.—This type of fevoj 4 deptonds upon the presence in the 
blood of the tertian parasite, an organism which, as stated above, is usually 
present in sharply defined groupis, whose cycle of development lasts approx¬ 
imately forty-eight hours, segmentation occurring every third day. In 
infections with one group of the tertian parasite the paroxysms occur syn¬ 
chronously with segmentation at remarkably regular intervals of about forty- 
eight hours, every third day—lienee the name tertian. Very commonly, 
however, there mav he two groupis of piarasites which reach maturity on alter¬ 
nate days, resulting thus in daily ( quotidian ) paroxysms— double, tertian 
infection. Quotidian fever, depending upon double tertian .infection, is the 
most frequent type in the acute intermittent fevers in this latitude. 

(б) Quartan Fever.—This type of fever depends upon infection will%lhe 
quartan partite, an organism which occurs in well-defined groups, whose 
cycle of existence lasts about seventy-two hours. Tn infection with one group 
of parasite^ thc*paroxysni occurs every fourfli day; lienee the term quartan. 

. At times, however, two groups of the parasites may be pjesent; under these 
circumstances paroxysms occur on two successive days, with a day of inter¬ 
mission following. In infection with three groups of parasites there are 
daily paroxysms. 

Thus a quotidian intermittent fever may he due to infeeiion with either 
the tertian or quartan parasites. . 

. Course of the Disease. —After a few paroxysms, or after the disease has 
. persisted for ten days or two weeks, the patient niav.get well without any 
special medication. I have repeatedly known ’the chills to stop spontane- 
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nusly. Ilehipscs are common. TJie infection may persist for years, anil an 
attack may follow an accident, an acute fever, or a surgical operation. A ir-t 
ing stage of the parasite,has been suggested 'in explanation of these long intei 
\als. Persistence of the fever leads to amend;', andi.heKmilogciioui' jaundice 
owing to the; destruction of the blood-disks. < Ultimately the condition nun 
become chronic—malarial cachexia. 

(2) Thru m oitir IUMioiiLAir,,H umittent, on floxrTi.vrui) Fevkks.— .listin', 
autumnal Fever .—-This type of fever occurs in temperate Hi nudes, chielh 
in the later summer ami autumn; hence tlfe term given to it by JWarehiafava 
ami Uelli, leslivo-autvwnal fever. The severer forms of it prevail in the 
Southern States and in tropical countries. 

This type of fever is associated with the presence in (he blood of the 
restivo-aufcunnal parasite, an organism the length of wh«si? cycle of develop¬ 
ment, ordinarily about forty-eight hours, is probably subject to considerable 
variStions, while the existence of multiple groups of the parasite, or the 
absence of arrangement into definite groups, is' hot infrequent. 

Die symptoms are therefore, as might be expected, often irregular, in 
some instances there may be regular intermittent fever occurring lit uncer- 
taip intervals of from twenty-four to forty-eight hours, or even more. In 
the cases with longer remissions the paroxysms are longer. Some of the 
quotidian intermittent eases may closely resemble the quotidian fever depend¬ 
ing upon double tertian or triple quartan infection. Commonly, however, 
the paroxysms show material differences; their length averages over twenty 
hours, instead of from ten or twelve; the onset occurs often without chills 
an& even without chilly sensations. The rise in temperature is frequently 
gradual and slow, instead of sudden, while the fall may occur by lysis instead 
of by crisis. There may lie a marked tendency toward anticipation in the 
paroxysms, while frequently, from the anticipation of one paroxysm or the 
retardation of another, iqore or less continuous fevee may result. Some¬ 
times there is continuous fever without sharp paroxysms. In these cases of 
continuous and remittent fever the patient, st*on fairly early in the disease, 
has a flushed face and looks ill. The tongue is furred, the pulse is full 
and bounding, ( but rarely dicrotic. / The temperature may range from 102° 
«to 103°, or is in some instances higher. The general appearance of the 
patient is strongly suggestive of typhoid fever—a suggestion still further 
borne out by the existence of grille splenic enlargement of moderate grade. 
As in intermittent fever. an,ii.ii.tjal. bronchitis may be present. The course 
of these cases is variable, the I ever may be continuous, with remissions 
more or less marked; definite paroxysms with or without chills may occur, 
in which the temperature rises to 105° or 10(5°. intestinal symptoms are 
usually absent. ; Ajdight luematogenous jaundice may arise earl/. Delirium 
of a mild type May occur. The cases vary very greatly fn severity. In 
some the fever subsides at the end of the week, and the practitioner is in 
doubt whether he has had to do with a mild typhoid or a simple febrieula. 
In other instances the fever persists for from tern days to two weeks- there 
are marked remissions, perhaps chills, with a furred tongue and low’ delir¬ 
ium. Jaundice is not infrequent. These are the eases to which the terms 
bilious remittent and typho-malarial fevers are applied. In other instances 
the symptoms become grave, and assume the character of the pernicious type.' 
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u ft i.'this form of malarial fever that so mud. con fusion still exists. The 
similarity of the cases to typhoid fever is most striking, more particularly the 
appearance of the facies; the patient looks very ill.. The cases occur, oo, 
the autumn, at tfcwvcry tinye when typhoid lever occurs. 1 lie lever > ados, 

,S a rule, promptly to quinine,though here and there cases are met with 
rarclv indeed in my experience—which are refractory. If is just *n this group 
tint, the observations of Laveran will hr found of the greatest value. ,.e\eia 
'of the cha/fe in TJiayer and llewetsons report show how closely, in some 

instances, the disease may simulate* typhoid fever. ■ 

The diagnosis of malarial remittent fever may he definitely mn.lei by 
the examination of the blood. The small, actively mot, o, hyaline onus 
of the mstivo-antiiniiial parasite are to he lound. while, it the case has lasted 
merXweck. the Ringer crescentic an’d ovoid bodies arc oiten seen. • In many 
Vases here we are at first unable to distinguish between typhoid ami contin¬ 
ued malarial fever without a blood examination. A more widespread me of 
this means of diagnosis willVnable us to bring some order out ol he confu¬ 
sion which exists in the classification of th.' fevers oi the Southern States. At 
present flic following febrile affectid,is are recognized by various physicians as 
occurring in the subtropical regions of America: (a) iyphoid < \ci, ( >) 
tvpho-malarial fever-a typhoid modified by malarial intectmn or be result 
of a combined infection: (r) the malarial remittent lever; and BO 
thermic fever (Buiteras). In these various forms, all «1 w Inc nay be 
characterized by a continued pyrexia with remissions or with chills and ' 

(for we must remember that chills and sweats ,n typhoid lever an by i 
means rare), the blood examination will enable us to discover thus, wlfl.h 
depend upon the .malarial poison. In many ol these eases ol con fume, r 
remittent fever careful inquiry will slmw'tbat at the beginning tb, , at nt 
bad several intermittent paroxysms. In Balt .more not many o 1 be uo- 
tracted and severe eas*s have occurred, and 1 am maimed to think that fuluic 
observations will show that, a],art from the thermic fever, there are on y two 
forms of these continued fevers in the Sontb-thc one due o be / and 
the other* to the malarial infection. The typhoid fever ot 1 li.hi. a <« d 
Baltimore presents no essential dilferenee Iron, the disease as it occurs n 
Montreal a city practically free from malaria. Dock has shown conclusively* 
ftif eat diagnosed in Texas as continued malarial fever were really true 
typhoid The Widal reaction is now an important, aid m diagnosis. 

Pernicious Malarial Fever .-This is fortunately rare m trj* d 
mates, and the number of eases which now occur, for example, in 1 hil.idtlfmui 
and Baltimore, is very much less than it was thirty or forty years ago. I«W 
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and Baltimore, is very mueu ^ - - . f „, ^ y; 

nicious fever is .always associated with the lestivo-autunmal parasite. 1'- * y 

following ai*e the most, important types: . . , {/.* ^ r i~ 

(a) The comatose form, in which a patient is struck- down with * V ^ 

toms of the most intense cerebral disturbance, either acute deliny % <- ' 

. .. —■ i _ A I nine AC H111V r- << O 


toms ot t.ne most iih™k ---‘V , .„ , . A A 

more frequently, a rapidly developing coma. A eh,11 may o. < ,Y £ ^.'o C % * 
cede the attack. The feV«r is usually high, and the skm hot and ^ ^ ^ ^ , 

unconsciousness may persist for from twelve to twenty-lour ho- ^ 
patient may sink and die. After regaining consciousness a > ry ^ r - 
may come on and prove fatal. Tn these instances- as has lit ^ 

’special localization of the infection is in the brain, Alien ^ 4 > A. % ^ A 

% C- % ** » % 

\ A ^ 4 


22 


DISEASES DUE TO ANIMAL PARASITES.] 


r 

of parasites with marked secondly changes in the surrounding tissues have 
been found. 

(b) Algid Form.—Ip this, the attack sets in usually with gastric symp¬ 
toms; there arc vomiting, intense prostration, and licblcness out of all 
proportion to the local disturbance. The patient complains of feeling cold, 
although there ruay be no actual chill. The temperature may be normah 
or even subnormal; consciousness may be retained. The pulse is feeble and- 
small, and the respirations arc increased. There may be most severe diar¬ 
rhoea, the attack assuming a choleriform nature. The urine is often dimin¬ 
ished, or even suppressed. This condition may persist with slight exacerba¬ 
tions of fever for several days and the patient may die in a condition of 
profound asthenia. This is essentially the same as described as the asllienic 
or adynamic form of the disease. In the cases with vomiting and diarrhoea, 
Marchiafava has shown that the gastro-intestinal mucosa is often the seat of 
a special invasion by the parasites, actual throipbosis of the small vessels with 
superficial ulceration and necrosis occurring. Similar lesions were found by 
Barker in the gastro-intestinal tract of a case from my wards. 

( c) Hemorrhagic Forms—Black-water Fever—Hamioglobinuric Fever— 
Malarial Harnioglobinuria.—In temperate regions these forms are rare; in 
•the tropics they are common. In the Southern States there are many dis¬ 
tricts in which there is endemic harnioglobinuria, believed to bo of malarial 
origin, while in parts of Africa there is the much-disputed malady known as 
lilacft-vr-i- There seems to be no essential difference between the 
malarial hemoglobinuria of the Southern State's and the African black-water 
fever. As described by Stephens and Christophers (Report of Malaria Com¬ 
mittee, Fifth Series), for two or three days the patient lias a rise of tem¬ 
perature, and if the blood is examined before the black-water the parasites are 
nlmosf invariably present. If examined after the administration of quinine 
parasites arc absent from the blood. Those authors >bolieve that there is a 
causal connection between the quinine and (he black-water. It is impossible 

> say why quinine at one time can produce black-water, and at another,' even 
hours or clays later, it can not. Stephens’ study (Thompson-Yatcs and 
Calioralory Reports, 1903) gives the distribution of black-water 
’outliern States, in Central America, in Italy, and in Africa, 
■malysis of 95 cases. Malarial parasites were present in 
" before the onset, and on the day of the appearance 
cent. There is no question as to the malarial 
- there is a special mtflarial parasite is not 
'how that the malarial luemoglobinuria 
'"haycr). In moot instances where 
roxysms have occurred in indi- 
repeated attacks of malaria and 
c condition. Only 8 cases occurred 
907. Brem, Herrick,' and the other 
icd the relationship to the malarial 
jf some special character of the organ- 
.e is an important factor; on the other 
.njeetions of quinine are almost a specific, 
. first 48 hours. 
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. Malarial Cachexia .—The general symptoms are those ot secondary amentia 
—breathlessness on exertion, (edema of tl* ankles, haemorrhages, particularly 
into ttfc retina. Occasionally the bleeding is severe, and I have twice known 
i/utal laematemesi^to occur in association with the enlarged spleen. The fever 
is variable The tianperatnrt) may he low for days, not going above 99.5’. 
In other instances there mny’bo irregular,fever" and the temperature rises 
•gradually to 102.5° or 103°. * 

• With* careful treatment the outloolc is good, and *a majority of eases re¬ 
cover. Tfle spleen*is gradually reduced in size, but it nitty take several mouths, 
or, indeed? in some instances several years, before the ague-cake entirely 
, disappears. • . . 

Hauer Complications.— Paraplegia may be due to ajperipheral neuritis 
or t^adinnges in t^ic cord, andljiemipjegia may occur in the pernicious comatose 
■ formror occasionally at the very height of a paroxysm. '-Acute’ataxia litis 
been described, and there are remarkable eases with the symplom^of dissem¬ 
inated sclerosis (Spiller).'/^Multiple*gangrene may occur, as in an*instance 
reported by me, in which a patient with a'stivo-mi turn mil infection presented 
many atjetts on the skin. Orchids ,has been described by Charvot in Algiers 
and Fedeli in Home. 

Prophylaxis, —In the discovery of Lave ran there lay the promise of b?mo % - 
fits more potent than any gift science had ever offered to mankind— \i/.„ tin 1 
possibility of the extermination of malaria. By the persistent missionary 
efforts of Boss this promise has reached the stage of practical fulfilment, and 
one of the greatest scourges of the race is now at our command. The story 
ofrthc Canal Zone, Panama, under Colonel (lorgtts is a triumph of the appli¬ 
cation of scientific methods. Between 1881 and 1901 among the employees 
of the French Ctmal Company (a maximum in 1887 of 17,885, of whom 
15,72(1 were negroes) the monthly mortality ranged from (10 to 80, and on 
seven occasions was above 100, once reaching the enormous figure of* 170.97 
per 1,000. With the*measures given below the nfortality has fallen to that 
of temperate regions. For 1907 the death rate among w I site employees 
(10,709)^ was 1(5.71 per 1,000, among the negroes (28,031) 33.28 per 1,000. 
In May, 1908, the mortality among 41,810 employees had fallen to the remark¬ 
ably low figure of 10.4-1 per 1,000! • 

The measures of prophylaxis are in the main three: (1) The rigid protec¬ 
tion of houses against mosquitoes by screens and the use of mosquito nets. The 
reports of the Italian Society for the Study of Malaria upon their efforts to 
protect the workers f on the railways, ns well as the work of Boss at Ismuiliu, 
show how extraordinary are the results of these simple measures. The protec¬ 
tion of the sleeper at night is one of the most essential measures. (2) An 
earnest warfare Against the mosquito on the pnrt of sanitary authorities. In- 
itruction shouh^lte furnished to the people upon the lmbits.and life history of 
the insect, and of its relation to the disease. Pools, ponds, and marshy districts 
should be drained, and in the malaria season petroleum should he used freely, 
as it prevents the development of the larvte. Every case of malaria should be 
regarded as a centre of infection, and in a systematic warfare against the 
disease should be reported to the health authorities. *In the tropics, segre¬ 
gation of Europeans may do much to lessen the chances of infection. (3) 
Lastly, every case should receive thorough ancj prolonged treatment, with 
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quiifine. There js far too much carelessness on this point In tlie ( profes¬ 
sion. Malarial infection is a difficult one to eradicate. Quinine is tlfc- only 
known drug which is an effective parasiticide. Patients should be' told to 
resume the treatment in the spring and autumn for several years after the 
primary infection. In very malarial districts,* as many 2 persons karbor the 
parasites, who do not show'any (or at the most very few) signs, a systematic 
treatment with quinine should be instituted, particularly of the young children: 

Diagnosis. —The cifdemic'irfdex of a country may be determined by the 
“parasite rate” or by the “spleen rate.” ( It is best sought form children 
in whom, as is well known, the infection may occur without much disturb¬ 
ance of the health. To determine the index by examining the Wood for the, 
parasites is a laborious and almost impossible task; on the other Jiand, as 
the work of Ross in Greece and Mauritius has shown, the inejex may be readily 
gauged by‘an examination of the spleen. Thus, in the lSst-named islSnd, of. 
31,0J2 children, 34.1 per cent had enlarged spleen. 

The'individual forms of malarial infection.^re readily recognized, but it 
requires a long and careful training to become an expert in blood examination. 
Great progress has been made in the past twenty years, and a diagnosis of 
malaria is no longer a refuge for our ignorance. Oue lesson it is.hard for 
the* practitioner to learn—namely, that an intermittent fev.er which resists 
quinine is not malarial. 

The malarial poison is supposed to influence many affections in a remark¬ 
able way, giving to them a paroxysmal character. A whole series of minor 
ailments and some more severe ones, such as neuralgia, are attributed to 
certain occult effects of paludism. The more closely such cases are investi¬ 
gated the less definite appears the connection with malaria. 

Treatment. —As a rule, anopheles are more likely to bite after sun¬ 
down, so that in regions in which the disease prevails extensively mosquito 
netting should be used. Persons going to a malarial region should take about 
10 grains of quinine daily, though Sezary found that 2 grains three times a 
day was a sufficient protection against the disease. During the paroxysm the 
patient should, in the cold stage, be wrapped in blankets and given hot drinks. 
The reactionary fever is rarely dangerous even if it reaches a high grade. The 
body may, however, be sponged. Tn quinine we possess a specific remedy 
against malarial infection. Experiment has shown that the parasites are most 
easily destroyed'by quinine at the stage when they are free in the circulation 
—that is, during nnd just after segmentation. While in most instances the 
paiasites of the regularly intermittent fevers may be destroyed, even in the 
intra-eorpuseuiur stage, in a'stivo-autumnal fever this is’much .more difficult. 
It should, then, be our object, if we wish to most effectually eradicate the 
infection, to have as much quinine in circulation at the timd'of tjie paroxysm 
and shortly before as is possible, foT this is the period at which.segmentation 
occurs. In the regularly intermittent fevers from 10 to 30 grains in divided 
doses throughout the day will in many instances prevent any fresh paroxysms. 
If the patient comes under observation shortly before an expected paroxysm, 
the administration of a good dose of quinine just before its onset may be 
advisable to obtain a maximum effect upon that group of parasites. The 
quinine will not prevent the paroxysm, but will destroy the greater part of 
the group of organisms and,prevent its further recurrence. It is safer to give, 
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at leaSt* 20 to 30 grains daily for the first three days, and then to continue 
the remedy in smaller doses for the next two or three weeks. In oestivo- 
jutumsal fever larger doses maj be necessary, though in relatively few in¬ 
stances is«t necessafy to givo more than 30 to 40 grains in the twenty-four 
hours. • * . 

» The quinine should be ordered in solution or in capsuled. The pills 
and compressed tablets are more uncertain, a^tfley m;fy not be dissolved. 

A question* of interest is the ^efficient dose of quinine necessary to cure 
the disease.. I hive a number of charts showing that grain doses three times 
a day will i* many eases prevent the.parox-ysm, but not always with the cer¬ 
tainty of the larger doses. Tn eases of iestivo-autumnnl fever with pernicious 
symptoms it is necessary to<get tlic system under the influence of quinine as 
.rapidly as possible. * In these instances the drug should be administered hypo- 
defmieally as the dihydroehlorate in 15 to 20 grain doses, every two or three 
hours. The muriate of quinine and, urea is also a good form in \fhieh to 
administer’the drug hypodermically; 10, 15, or 20 grain doses may be neces¬ 
sary. In the most severe instances some observers advise the intravenous 
administration of quinine, for which the very soluble bimurinle is well 
adapted. Fifteen grains with a grain of sodium chloride may be injected* in 
about 2 drachms of distilled water. For extreme restlessness in these eases 
opium is indicated, and cardiac stimulants, such as alcohol and strychnine, 
arc necessary. If in the comatose form the internal temperature is raised, 
the patient should be put in a bath and doused with cold water. For malarial 
anjpmia, iron and arsenic are indicated. > 

An interesting question is much discussed, whether quinine does not cause 
or at any rate aggravate the hannoglobinurijj. We have not yet seen a case in 
which this condition has occurred as a result of the use of the drug, and Bas- 
tianelli states that it is not seen in the Homan malarial fevers. He recom¬ 
mends that in any iStse of lucmoglobinuria if the blood shows parasites 
quinine should be administered freely. In the post-malarial farms quinine 
aggravates the attack. In an active malarial infection the patient runs less 
risk with "the quinine. 


B. DISEASES DUE TO PARASITIC INFUSORLA. 

• 

Several flagellate?* are parasitic in man. The Trichomonas vayindis, 
which measures 15 p to 25 in length, and has four flagella, which arc as 
long as or longer 4han the body, is by no mean4 uncommon in the acid vaginal 
mucus. ’ , 

The Triclionfonas or Cercotnonas hominis lives in the intestines, and is 
met with in the stools under all sorts of conditions. Freund from Dock's 
clinic has reported a series of cases which show that the parasite may cause 
acute and chronic diarrhoea’ with severe abdominal pain, and anatomically an 
acute enteritis. In one of Dock’s cases the parasites were associated with a 
•Iseinorrhagie cystitis without bacteria. 

< *riie J.amhlia intcstinalis is another intestinal inonyd, larger tlmn # the 
common trichomonas. Flagellates have also been found in the expectoration 
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in cases of gangrene of the lung and of bronchiectasis, and in the fcxudal 
of pleurisy. <■ 

The Balantidium coli, oval in form, 70‘/t to 100 p long and 50 p> to 70^ 
broad, may be pathogenic. It is common in* pigs, aiflf’has been known t< 
produce an epidemic dysentery in apes (Haniow Brooks). The pathologies 
signifieance'sof this parasite lias been much discussed of late, particularly In 
Strong and Musgfavc; Klimtnko and‘Arkanazy. It has not only been found 
in the stools and on the mucous membrane of the intestine, but‘the parasite;- 
have occurred in the mucosa itself and in the submucosa.* Apparently they 
do not extend beyond the wall of the bojvel. 


C. DISEASES DUE TO ETJTKES-DTSTO\g[^-RTS: 

• 

The following are important clinical forms? 

1. Pulmonary Distomiasis; Parasitic Hemoptysis.—Paragonimus (Dis¬ 
toma) Westermanii, the Asiatic lung or bronchial fluke, is from 8 to 1C mm. 
in, length by 4 to 8 mm. broad, and of a pinkish or reddish-brown color. 

It is found extensively in China and Japan and Formo'sa, and cases are 
occasionally imported into Europe and America. Stiles states that an im¬ 
ported ease lias been found in Portland, Oregon. It has been found in the 
United States in the eat, in the dog, and in the hog. One instance of pulmo¬ 
nary, distomiasis has been reported caused by the giant liver fluke. 

Clinically Hie disease, as described by Manson and Ringer, is characterized 
by a chronic cough, with rusty-brown sputum, and occasional attacks of 
hannoptysis, usually trifling, but sometimes very severe. The ova, which are 
abumjant in the sputum, are oval, smooth, and measure from 80 p to 100 p in 
length by 40 p to 00 p ip breadth. The parasites may affect other organs— 
the liver anjl the brain. 

2. Hepatic Distomiasis.— Five species of liver flukes of the family 
Fasciolidie are known to occur in man. More specifically these are: (1) The 
common liveij. fluke— Fasciola lieputica —which is a very common parasite in 
the ruminants; (2) The lancet fluke— dicrocodium (Disloma) lanceatum; 
(3) Opisthorchis ( Disloma) fcdincus , which is found in Prussia and Siberia, 
and by Ward in cats in Nebraska; (t) Opislhorcjiis noverca — IHstomum con- 
junctum —the Indian liver fluke described in man by McConnell; (5) Opis¬ 
thorchis ( Distoma) sinensis, which is by far the most important of the liver 
flukes and occurs extensively in Japan, China, and India. It fs 10 to 20 mm. 
long by 2 to 5 mm. broad. The eggs are oval, 27 p to 30 by 15 p to 17 p, 
dark brown, with sharply defined operculum. A number of'imported cases 
have been found‘in Canada and the United States. White found 18 cases in' 
San Francisco. 

The symptoms of hepatic distomiasis arc best described in connection with 
this latter form. The following account is abstracted from Wallace Taylor, 
young children are the chief sufferers. Many members of a family are usu- 
illy affected. In some villages a large proportion of the inhabitants are 
ittaeked. Among important symptoms are an irregular, intermittent diar- 
•het'a; at first therd may or may not be blood. The liver gradually enlarged. 
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Iiere ?fay ho,pain and an intermittent jaundice. There is’not much fever, 
ifter lasting for two or three years dropsy comes on. anasarca and ascites, 
'he patient is greatly reduced by the diarrhiea and becomes very amende. 
)Ven then transicnfcs^covery may take place, but ns a rule there is a refer¬ 
ence, and the patient dies after many years of illness. The ova of the para- 
ite are readily found in the stools. • , 

’ 3. Intestinal Distomiasis. —In India the Euscioloptis { D'istoma ) liiiskii 
ins been found jn a.number of cases in (he small intestines. The Mtsmjani- 
nus heteropliyes has been found in'Kgypt and Japan. 

The Asiatic Amph is tome—(laslrodisnis (A mpliistnina) horn inis —a not 
mcommon parasite in India—is easily ‘recognized bv its large posterior sucker. 

4. Hseinic Distomiasis ; Bilharziosis.—One of (lie most important of para- 
dtie^iijpaseej c^us#d»by the filood lluke. Schislosomum liwmalobiuw or liil- 
|/i ania- Endemic lueniaturia lias been known for many years, 

jparticulajlfiBKEfopt, where in lS.II Hilliavz discovered tin' parasite.of’tho 
disease; Ii*ljPtjpsin South’and N'ftrth Africa, particularly the hitter, in 
Arabia, PerwaUatid the west coast of India. Imported cases are not very 
uncommon in Europe, and an occasional instance is met with in the United 
States. In "Lower Egypt it is met with in one third of all the autopsies. 
An Asiatic blood* fluke, Scliislosomnm japoninnn, has recently been discov- < 
’ered which differs in small details from the African variety. 

The parasite is singular among flukes as having the sexes separate, and 
the male usually carries the female in a gynaicophorous canal. The mode of 
entrance into the body is unknown, whether by the mouth, the urethra, or 
through the skin. The eggs arc very characteristic, oval in shape, 0.1 (J mm. lly 
0.06 mm., and one end has a terminal spine. The eggs hatch in water, hut the 
further development of the frec-swimming*embryos has not been followed. 
Taken into the body, possibly with water or on cresses, it reaches the portal 
veins, in which the worms are most commonly found, usually young speci¬ 
mens and uncoupled. *The males bearing the females creep to various parts, 
particularly the bladder and rectum. The eggs are laid in the’tissues, but 
wander, lifce other sharp foreign bodies, and escape with the urine and fieccs. 
A majority of them remain in the tissues and cause irritation, fibroid changes, 
and papillomata in the bladder and rectum. Collecting in tile bladder as 
foreign bodies they form the nuclei of calculi. 

Symptoms. —As is so often the case with animal parasites, they may 
cause no inconvenience. Irritability of the bladder, dull pain in the pori- 
namm, and hammluriy are the most frequent symptoms. A chronic cystitis 
follows when the walls of the bladder arc much thickened by flic irritation 
caused by the ova. The anaemia caused by the.hannorrliage is slight in com¬ 
parison withjthat J>f ankylostomiasis. When the rectum is involved there are 
•straining and tengsmus, with the passage of mucus and blood; in severe cases 
large papillomata and a chronic ulcerative proctitis. There may lie a chronic 
vaginitis. 

Of the complications, calculi in kidney and bladder are the most, impor¬ 
tant. Milton, Madden, and others of the Cairo School of Medicine have stud¬ 
ied carefully the surgical aspects of the disease. Periftrcthral abscess and 
perineal fistulse are very common in the chronic cases. 

.• Pew symptoms are caused by the presence of the parasites in the portal 
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veins, but there may be an advanced cirrhosis of a (llissoninn type d'ue to an 
enormous thiekening of the periportal tissues (Symmcrs). Tliiji author 
bus also reported an instance of the liilharzia in the pulmonary blood jn a ease 
of Bilharzial colitis, and the worms were found living®in ’the,pulmonar\ 
circulation. ■ t 

The diagnosis is readily made by landing the characteristic ova in thy 
bloody urine or in'the*blood ami mucus from the rectum. The Bilhnrzia may 
be present in the body for years without producing serious damage, and in 
slight infections the symptoms may disappear (Sandwitls), particularly in 
children. _ 

Schistosoma Japonicum vel Cattoi. —In China and Japan and in the Phil¬ 
ippines there is a disease characterized by cirrhosis of the liver, splenomegaly, 
ascites, dysentery, progressive anaemia, 'and sometimes by®localized ajfuepsy. 
It jeeurs extensively in one district of Japan, and is known as the “ Kata- 
yama’* disease. Woolley has met with it in the Philippines, and Catto in 
China. The parasite lives in the vessels of the Alimentary canal; the ova are 
smaller than those of S. liwmalobium, and have not the characteristic spinous 
ends. 

. Treatment. —We know of nothing which can kill the parasites in the 
* blood. Extract of male fern is recommended for the hamiaturia. The 
chronic cystitis and proctitis demand the usual measures for these disorders. 


D. DISEASES CAUSED BY CESTODES. 

( Ttrniaxis; lli/dalid Disease.) 

Man harbors the adult parasites in the small intestine, the larval forms 
in the muscles and solid organs. 

I. ‘INTESTINAL CESTODES; TAPE-WORMS. 

Tenia solium, or pork tape-worm. This is not a common form in 
North America. It is much more frequent in parts of Europe and Asia. 
When mature it is from 6 to 12 feet in length. The head is small, found, 
not so large as the head of a pin, and provided with four sucking disks and 
a double row of hooklets; hence it is called, in contradistinction to the 
ojher form in man, the armed tape-worm. To the head succeeds a narrow, 
thread-like neck, then the segments, or proglottides, as "they are called. The 
segments possess both male and female generative organs, arid at about the 
four-liundred-and-fiftieth they become mature and contain ripe ova. The 
worm attains its full growth in from three to three and a half'months, after 
which time the segments arc continuously shed and appear in the stools. The' 
segments are about 1 cm. in length and from 7 to 8 mm. in breadth. Pressed 
between glass plates the uterus is seen as a median stem with about eight 
to fourteen lateral branches. There are many thousands of ova in each ripe 
segment, and each pvum consists of a firm shell, inside of which is a little 
embryo, provided with six hooklets. The segments are continuously passed, 
and if the ova are to attain further development they must be taken into the 
Btomach, either of a pig, ot of man himself. The egg-shells are digested, the 
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x-lioobed embryos become.free, and passing from the stomach reach various 
arts of ihc body (the liver, muscles, brain, or eye), where they develop into 
le larvae or cysticerci. A hog ’under these circumstances is said to be 
[aglcd , nn*l the eyfil’cerei are spoken of as-measles or bladder worms. 

Tania solium receded its name because it was thought to exist as a soli- 
»ry parasite in the bowel, but two or three or even more worms Aiay occur. 

Tsenia »saginata or mediocanellata— unaritiefl, fat* or’ beef tape-worm, 
'his is a lunger and larger parasite than Tania solium. It is certainly the 
omnion tapt-worm of North America. Of scores of specimens which 1 
mve examined almost all were of this variety. According to lluren ger-Fern ml 
t has spread rapidly in western Europe, owing probably to the importation 
>f Wf and live-stock from tl'i; Mediterranean basin. It may attain a length 
if 20 feet, 8r*nioro. Tlie head is large in comparison with’ that of 

fo'ifia solium, and measures over 2 mm. in breadth. It is square-shaped 
and provided with four large syeking jlisks, but there are no booklets. The 
ripe segments are from 17 to IS mm. in length and from S to 10 mm. in 
breadth. The uterus consists of a lyodian stem with from fifteen to thirty- 
fix e latcraf branches, which are giuui oil’ more dichotomously than in Tania 
solium. The ova are somewhat larger, and the shell is thicker, but the two 
forms can scarcely be distinguished by their o\a. The ripe segments arc 
passed as in Tania solium, and are ingested bv cattle, in the flesh or organs 
of which the eggs de\elop into the bladder worms or cysticerci. 

Of other forms of tape-worm may be mentioned: 

pipylidium caninum (Tsenia eliiptica, Tsenia eucumerina). —A small 
parasite very common in the dog and occasionally found in man; the lame 
develop in tlie lice and lleas of the dog. , 

Hymenolepsis diminuta (Tsenia flavo-pnnotata). —This small cost ode was 
found in the intestine of a child in Boston, and has since been met with in 
twelve cases (Ransom).• It is common in rats. The lame develop in Japi- 
ilopirra and in beetles. 

HyTnenolepsis nana (Tsenia nana) occurs not infrequently in Italy. 
It is not vefy uncommon in the United States (Stiles). The Davainea mada- 
yusiaricnsis (Tania mudaijascaricnsis) is a rare form. 

Tsenia confnsa, a new species described by Ward. 

Bothriocephalus latus.— A cestodc worm found only in certain districts 
bordering on the Baltic Sea, in parts of Switzerland, and in Japan. Nicker¬ 
son has shown that it is common among the Finns in the Northwestern State*. 
The parasite is Jarge and long, measuring from 25 to 50 feet or more. Its 
bead is different from that of the, tamia, as it possesses two lateral grooves 
or pits and hap no booklets. The larva- develop’in the peritonaeum and linis- 
yles of the pike and other fish, and if has been shown experimentally that they 
grow into the adult worm when eaten by man. 

Symptoms. —These parasites are found at all ages, 'they are not uncom¬ 
mon in children' and are occasionally found in sucklings. W. T. I’laiit refers 
to a nuipber of cases in children under two years, and there is one in the litei- 
aturc in which it is stated that the tape-worm was found in an infant five 
days pld! 

. The parasites may cause no disturbance and are rarely dangerous. ,A 
knowledge of the existence of the worm is generally a source of worry and 
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anxiety; the patient may have considerable distress and complain* of ab¬ 
dominal pains, nausea, diarrhoea, and sometimes anaemia. Occasionally the 
appetite is ravenous. In women and in nervous patients the constitutional 
disturbance may be considerable, and we not in frequeflfty see gfeat mental 
depression and even liypbehondria. Various nervous phenomena, such a> 
chorea, convulsions, or epilepsy, are believed to be caused by the parasite*. 
Such effects. ho\tevc% are'very rafe. The Bolhriocephalun may cause a 
severe and even fatal form of anaemia, which has been described fully in, 
the monograph of Sehaumann, of Helsingfors. It has been suggested that 
the metabolic products of the worm .may have in some caseij a haemolytic 
action. 

The diagnosis is never doubtful. The presence of the segments, indis¬ 
tinctive.'" The ova, too, may be recognized in the stool* *It makes fern little 
difference as to the form of tape-worm, but the ripe segments of Tmnia sagi -, 
nata a're larger and broader, and show, differences in the. generative system as 
already mentioned. *' 

The prophylaxis is most important. Careful attention should be given to 
three points. First, all tape-worm segments should be burned; they should 
never be thrown into the water-closet or outside; secondly, careful inspection 
of meat at the abattoirs; and thirdly, cooking the meat sufficiently to kill the 
parasites. 

In the case of the beef measles, the distribution of the parasites, as 
given by Ostertag, shows that the muscles of the jaw are much more fre¬ 
quently affected than other parts—300 times, while oilier organs were infected 
but 55 times. Sometimes there are instances of general infection, fitiles 
slates that no exact statistics have been published for this country. In Ber¬ 
lin the proportion of cattle infected in 1892—’1)3 was about 1 to G72. Gobi 
storage kills the eysticercus usually within three weeks. The measles are 
more readily overlooked«in beef than in pork, as they do not present such an 
opaque while color. 

In the examination of hogs for cysticerei “particular stress should be 
laid upon the longue, the muscles of mastication, and the muscles of the 
shoulder, mvk, and diaphragm” (Stiles). They may be seen very easily 
on the under surface of the tongue. American hogs are comparatively 
free. In Prussia one hog is infected in about every 6157. Specimens have 
.been found alive twentv-nine days after slaughtering. In the examination 
<jf 1,000 hogs in Montreal, Clement and I found 70 instances of cysticerei. 
For full details with reference to the inspection of meat for animal parasites, 
the practitioner is referred to the work of Dr. Stiles, in Bulletin No. 19. 
United States Department o^ Agriculture, 1898. r 

Treatment. —For two days prior to the administration' of the reme¬ 
dies the patient should take a very light diet and have <thc bowels moved 
occasionally by a saline cathartic. The practitioner has the choice of a large 
number of drugs. As a rule, the male fern, acts promptly and well. The 
ethereal extract, in 2-drachm doses, may be given fasting, and followed in th< 
course of a couple, of hours by a brisk purgative. This usually succeeds in 
bringing away a large portion, but not,,always the entire wornw 

A combination of the remedies is sometimes very effective. An infusion 
is made of pomegranate root, half an ounce; pumpkin seeds, 1 ounce; poW- 
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<lered <ygot, a drachm; and boiling water, 10 ounces. To afi emulsion oi the 
male fem (a drachm of ethereal extract), made with acacia powder, *' mininw 
of croton oil are added. The patient should have had a low diet I he previous 
dfty and*have takerik-cdosc of salts in the evening. The emulsion and infusion 
are mixed and taken fasting at nine in the morning. 

The pomegranute root is a very ellicient* remedy, and may .be given as 
an infusion of the bark, 3_onnces of which may be mneemted in 10 ounces 
of - water amj ijien .reduced to one half by evaporation. The entire quan¬ 
tity Is "then takei\ in divided closes. Tt occasionally produces colie, but is 
a very effective remedy. The active principle of the root, pelletierine, is 
now much employed. It is given in doses of (> to 8 or even 10 grains, with 
a little tannin (grs. v) in sweetened water, and is followed in an hour by a 

pnrg&v. • •' 

J’umpkin seals are sometimes very ellicient. Three or 4 ounces should 
be carefully bruised and then macerated for twelve or fourteen lfou*s, and 
the entire quantity taken and*followed in an hour In a purge. Of other 
remedies, koosso, turpentine in ounce doses in honey, and kamala may bi“ 
mentioned. • 

Unless the head is brought awav, the parasite continues to grow, and 
within a few months the segments again appear. Koine instances are 
extraordinarily obstinate. Doubtless almost everything depends upon the 
exposure of the worm. The head and neck may be thoroughly protected 
beneath the valvula* eonnivenies. in which case the remedies may not act. 
Owing to its armature Twnia, solium is more dillicult to expel. Tt, is probable 
that no degree of peristalsis could dislodge the head, ami unless the worm Ts 
killed it does not let go its extraordinarily' firm hold on the mucous mem¬ 
brane. If hot water lie pul in the conn nodi- the worm is less likely to con¬ 
tract and be broken, a practice recommended by Celsius. 


n. SOMATIC T2ENTASIS. 

Whereas adult lamia may give rise to little or no disturbance, and rarely, 
il ever, prove directly fatal, the directions caused by the larvsp’or immature 
bums in the solid organs arc serious and important. There are two chief 
icstode larva* known to frequent man: (a) the ('i/xlicrrcux icllulosw, (be tana 
"I Twnia solium, and (h) the Echinococcus, the larva of Tumi a erbium on us. 
•’he Cysticcrcm turnin' sayinalw lias been found only two or three I line- 
m man. , 

Cysticercus Celluloses. —When man accidentally takes into his stomach 
• be ripe ova i>f Tlhiia solium lie is liable to become the intermediate host, 
•• part usually plpyed for tins tape-worm by the pig. Tlris accident may 
occur in an individual the subject of Twnia solium , in which ease the mature 
proglottides either themselves wander into the stomach or, what is more likely, 
are forced into the organ irj attacks of prolonged vomiting. Of course the 
accidental ingestion from the outside of a few ova is quite possible, and the 
1 lability of infection should always be borne in mind in handling -the seg¬ 
ments of the worn*. 

The symptoms depend entirely upon the number of‘ ova ingested find 
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tlu'_localities reached. In the hog the cystieerci pioiliur min liHle dih 

turbanee. The muscles, the eonneetive tissue, and the brain may be swarm 
ing with the measles, as they are called, ami yet the nutrition ,s maintained 
and the animal does not appear to Ik- seriously nu-o.^oded. ,lu the in¬ 
vasion period, if large numbers of tlu- parasites a 1 e 11 (li, an is, in a 
probability, tfonstitutional disturtianee; certainly this is six n in r ea . wmi 

fed with the ripe segments *f . 

Tn man a few cystieerci lodged beneath the skin or jn tbe jnuaclca gm_ 
no trouble, and in time the larva- die ind* become calcified I hev are occa¬ 
sionally found in dissection subjects or in post modems as ovoid Vlnte bodie- 
in the muscles or subcutaneous tissue.’ In Aineriea*they are very rare. 1 
saw but one instance in my post-mortem experience. Depending on tlujujm- 
ber and the locality specially affected, the symptoms may.l* grouped luJfTgen- 
eral, eerebro-spinal, and ocular. In too eases (ompiled by Stiles, the para 
site‘in.11 1 ?' was found in the brain, in 33 in the nni.-chs. in !) m the heart, 
in 3 in the lungs, subcutaneously in o.*in the luer in I. 

1. General. —As a rule the invasion ot the larva* in man. unless in very 
large numbers, does not cause verv deliifite svmplonis. Il oic.isiomilly hap¬ 
pens, however, that a striking picture is prodmed. A patient was adinittei! 
'to my wards very still’ and helpless, so much so that he had to be assisted 
upstairs and into bed. lie complained ot numbness and tingling in tie 
extremities and general weaknc". -o that at first he was thought to have a 
peripheral neuritis. At the examination, however, a number ot painful siibeii 
taneous nodules were discovered, which proved mi excision to Ik* the cystieerci. 
Altogether To could be felt siibeulaneoiisly, and trom the soreness and still¬ 
ness they probably existed in large number' in the muscles. There were none 
in his eyes, and he had no brain \v inptoms. 

2. Ckukbuo-spixal.—R emarkable evmptnni' may result from the preseim 
of the cystieerci in the jirain and cord. In the silent region they may he 
abundant without producing any symptom-. I have in my possession the 
brain of a pig containing scores of “ mea'lc'." yet the animal in tlje few 
moments in which I -aw it ju-t prior to death did not present nnw symptom- 
to attract attention. In the ventricles of the brain the evstieen-i inav attain 
a considerable size, owing to the fact that in region- in which they are unre¬ 
strained in their growth, as in the peiitomenni. the bladder-like hodv grow- 
freely. When in the fourth ventricle, remarkable irritative svmptoms mav In- 
produced. In 1881 I saw with Iriedlander in Iterlin a ea-e from Rie"- 
wards in which during life there bail been symptoms of dialieles and aimm 
alous nervous symptoms. Post mortem, the ev-lieerens wa* found beneath 
the valve of Vieusscns, pressing upon the Moor of the fourth ventricle. 

3. Ocular. Since von Graefe demoiislrated the presence of the ey-lien- 
cus in the vitmAis humor many eases have 1 m>hi placed on.reeord, as’il i- a* 
eondition easily recognized. 

Except in the eye, the diagnosis ran rarelv he made; when the evstirrni 
tbrooa^^r 1 "’ ° n f ’T bft 0Xf i>, ‘ 1 - U pos-illle that when IlU.liere.; • 

. . ..«-• 

. 
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or 5 nun. in'length, consisting of only three or four segments, of which 
the tcrminnl one alone is mature, and liaS a length of about 2 mm. and a 
breadth*of O.ti mm. The head,is small and provided with four sucking 
disks afld a rosLeil*!in with a.iloublc row of booklets. This is an exceedingly 
rare paras ft c in the dog. Cobbold states that he has never met with a natural 
specimen in England.' Leidy had not one in»his large collection., I have not 
loot with an instance in America; Curtice, o£ Washington, found it once in 
'an America!} dog. The worms are so small that they may be readily over¬ 
looked, sinfe they form small whit*, thread-like bodies closely adherent among 
the villi of flic small intestines. The ripe segment contains about 5,000 eggs, 
which attain^heir development in the tolid organs of various animals, particu¬ 
larly the hog and ox. more rarely the horse and the sheep. In some countries 
ma'ITSii a common jnlcrmoifinte Inai, owing to the accidental ingestion of 
the,ovn* 

Duvkmh’IIKNT.— The little six-liopkedembryo, freed from the egg-^hefl bv 
digestion, burrows through t^i*inlcstihal wall and Teaches the peritoneal cav¬ 
ity or the muscles; it mnv enter the portal vc—els and be carried to the liver. 
It may enter the systemic vessels, and, pa-sing tin* pulmonary capillaries, as it 
is protoplasmic and ela-tic, may reach the brain or other partsj Once having 
reached its destination, it undergoes the following changes: The booklets* 
disappear and the little embryo is gradually converted into a small cyst which 
presents two distinct laver;—an external, laminated, euticular membrane or 
capsule, and an internal, granular, parenchymatous layer, the endocyst. The 
little evst or vesicle lontanis a dear fluid. There is more or less reaction in 


the* neigh boring tissues, and the cyst in time has a fibrous investment. W’liftn 
tins primary cyst or \e-icle has attained a certain size, buds develop from 
the parencbvmatoiifc layer, which are gradually converted into cysts, present¬ 
ing a structure identical with that of the original cyst, namely, an elastic 
chitinous membrane lined with a granular parenchymatous layer. These sec¬ 
ondary or daughter cys't- are at first connected wit/? the lining membrane of 
the primary cyst, but are soon set free, in this way the parent cyst as it 
grows mav contain a dozen or more daughter cysts. Inside these daughter 
cysts a similar proee— may occur, and from buds in the walls granddaughter 
cysts are developed. From the granular layer of the parent and daughter 
cysts luids arise* which develop into brood capsules. From the lining mem¬ 
brane the little outgrowths arise and gradually develop into biVlies known as 
scolices, which represent in reality the head of the Ttmia eehinococtux and 
present four sucking disks and a circle of booklets. Each seolex is capable 


when transferred to tin* intestines of a dog of developing into an adult tape¬ 
worm. 'I'lie difference lietwecn the ovum of,an ordinary tape-worm, such 
as Tecum solium , ftnul Tecum echinococcus is in this way very striking. In 
•the former ease tjie ovum develops into a single larva— ('i/sliccrcus celluloses 
-whereas (lie egg of Tecum echinococcus develops into a cyst which is capa¬ 
ble of multiplying enormously and from the lining membrane of which 
millions of larval (ape-worms develop. Ordinarily in man the development of 
'be eeliinoeoeeus takes place as above mentioned and by an endogenous form 
in which the secondary and tertiary cysts are contained \Vithin the primary, 
f»ut in animals the formation may lie differentAas the buds from the primary 
cyst penetrate lietwecn the layers and develop externally.’forming the exoge- 


4 
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nous variety. third form is Uic imiitilniular erhinoeocriis. in wli'irli form 
the primary cvsl Imds develop which are cut oil completely mid.are sur 
rounded hy tliiek capsules of a coiincelnf* tissue, which join togejher apd 
ultimately form a hard mass represented In. strands fft ronnw.tivc tissue 
enclosing alveolar spaces "aliouMhe size ol peas or a Jiille largci. In these 
spaces are'found the remnants of the echinococcus cyst, occasionally tlm 
seoliees or booklets, But thdy lire oltcn sterile. 

The fluid is limpid, nou-albuininoiis; .-pecilic gravity tt>< 1.005), occa„ 

sionally higher. It may contain sugar and suninic acid,'and ivller repeated 
tapping of the cyst, alhuinin. When .not degenerated, the livWutid heads m 
the characteristic booklets are found in the contents ol the cyst. 

Changes in the Cyst.— It is not known delinitely how long the ejjlrino 
coccus remains alive, probably many years, possibly as4ong as twenty year- 
Tlw most common change is death and tin 1 gradual inspi-salion ol the confenl -., 
and conversion of the cyst into a ma-'pmtumjng putty-like or granular mate 
rial which may be .partially calcified. Henman?.- m the chilinous cy.-t wall or 
hooklcts may be found. These ob-oletj* hydatid c\-|s are not itilrcquentlv 
found in the liver. A more ,-eriou- termination i- rupture, which may lake 
place into a serous sa<, or perforation may lake place externally, when the 
cysts are discharged, as into the hromhi or alimentary canal or urimuv 
passages. More unfavorable are the m-tances in which rupture occurs into 
the bile-passages or into the inferior cava. Ilecinerv may lollow the ruptuo 
*and discharge of tin* hydatids externally. Sudden death ha- been known to 
follow the rupture. A third and very serious inode of termination i- siip|pira- 
tion, which may occur -pontaneously or follow rupture and is found mo-i 
frequently in the liver. . 

(lEOGItU’lllCAL DlsTItllit Tiox Of Tilt: Hi III vococci s.—The di-ea.-e pre¬ 
vails' most extensively in those countries in wlinh man i- brought into elo-i 
contact with tin* dog, paUictilarlv when, as in Au-traKa, the dog- are used for 
herding sheep, the animal in which the lanal form of Tuni-i <•< hinncmi »-■ i~ 
most often found. In Iceland the ca-es are verv numerous. In Kurrtpe tin* 
disease is not umonmion. In (treat Hritain and in North Aftieriia it i- 
rare, and a (nujority of the ca-es are in foreigners, Statistics of the preva¬ 
lence of the disea-e in America have boon published by O-ler (1882). Som¬ 
mer (1895- 90), and by Lyon (15)02). win. ha- lollected 211 i a-es. Of the-o, 
130 cases were in foreigners; in 92 the nmionulitv wa- not stated; In wen* 


negroes; 2 ( anadians, and onlv 1 a native American. Fiftv-six oases oi - 
ettrred in Manitoba, in which province there is a large settlement of Icelander-, 
who have brought the disease with them. Onlv one in-tanee is known in a 
Canadian-born offspring of an Icelandic emigrant. * 

Dis'iitim I’KiN in the •T5oi)Y.—Ol 1.031 ease- comprised in the statisti.- 
of Davaine, Jldeker, binsen, and Nei.—er, the partt-ile existed in the liver m 
820, in the lung or pleura in 137; in the abdominal organs, including th* 
kidneys bladder, and genitalia, in 331; in tin* m-rvou- sv-teifi in 122; in lb- 
circulatory system in *12; in other organs 179.* Of (bo 211 cases in Lv«n‘< 
senes u. this country the liver was the -cal in 177, and the omentum, pc 
onea cavt y, and mesentery in 20. In 11 cases cysts were passed tier r<ylam* 

urethrTm" ^ ,m0klelS WCrC ,,,( l'''<toratcsl,'and in 2 cases passed 
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Syntptoms. —1. I h datum of tujs Livjiifc—Small cysts may cause no dis¬ 
turbance*, large and growing cysts produce signs of tumor of the liver with 
gpeat increase in tlic size of the oTgan. Naturally the physical signs depend 
much upoL* the situation of the growth. Near the anterior surface in the 
epigastric region the tumor may‘form a distinct prominence and have a tense, 
(inn feeling, sometimes with fluctuation. A not infrequent sit&ation is to 
the left oPthc suspensory ligament, the’resultiftg’tumor’pushing up the heart 
.and causing "aiPcxti'lisivo area of dullness in the lower sternal and left liypo- 
diondriae rogions.’ In the right lobe, if the tumor is on the posterior sur¬ 
face, the enlargement of the organ is chiefly upward iuto the pleura and the 
vertical area of dulness in the posterior axillary line is increased. Supcr- 
tieWkcysts may gi\e what is.known as the hydatid fremitus. If the tumor) 
is pal pitted lightly xvfth the finger' of the left hand and percussed at the same 
time with those of the right, there k felt a vibration or trembling movement! 
which persists for a certain time. It if not alwavs present, and it is doubtful 
whether it is peculiar to the hydatid tumors or is due, as Rfianeon held, to the 
collision of (lie daughter cysts. Very large cysts are accompanied by feelings 
of pressure or dragging in the hepatic region, sometimes actual pain. The 
general condition of the patient is at lir-t good and the nutrition little, if at 
all, interfered with. Viile-s some of the a< eidents already referred to occur, 
tin 1 symptoms indeed may lie trifling and due only to the pressure or weight of 
tlte tumor. 

Historically, one of the most interesting cases is that of the first Lord 
Shaftesbury (Achitopel). who had a tumor below the costal border for maijv 
tears. It suppurated and ttie opened by the philosopher John Locke, his 
plttsieian. who desi rifle- with great detail th<j esiape of the hladder-likc bodies. 
Among till* Shafteslain papers in the Iteiord Ollice are several other eases col¬ 
lected !>v Locke; the di.-ea-e may have been more common in England at that 
period. * * 

Suppuration of tI k' «y~t changes the clinical picture into one»of pyaemia. 
There* are' rigors, sweats, more or less jaundice, and rapid loss of weight. 
Perforation may occur into the stomach, colon, pleura, bronchi, or exter¬ 
nally, and in some instances recovery has taken place. Perforation has occurred 
into tlte |>ericardiiim and inferior vena cax.i: in the latter ease the daughter 
cysts have been found in the heart, plugging the tricuspid writhe and the 
pulmonary arterv. Perforation of the bile-passages eati-es intense jaundice, 
and may lead to suppurative cholangitis. * 

An intorestipg symptom connected with the rupture of hydatid cysts is the 
"icurreiK-o of urticaria, whnli may a No follow aspiration of the cysts, 
itrieger lias separated a highh toxic material front tlte fluid, and to it the 
.Minptoms of poisoning may he due. • 

/‘ifljjtfninn — t * > v |- of moderate size may exist without producing symp- 
i"ins. Large multiple eehinoioeei may cause great enlargement with irregu- 
larity of the outline, and such a condition persisting for any time with reten- 
1 'ou of .the health and strength suggests hvdaltd disease. An irivgulai .pain¬ 
less enlargement, partieularlx in the left loL>. or the presence ol.a arge. 
Smooth, fluctuating tumor of the epiga-tifl region is also very suggestive, 
and in this situation, when nree-il.le to palpation, it gives a sensation of a 
* snoot h elastic growth and possibly also the hydatid tremor, \\hcn suppu- 



36 


DISEASES DUE TO ANIMAL 1‘Alt A SITES! 


I 

ration occurs the clinical picturefis really that of abscess, and only I fie exist¬ 
ence of previous enlargement of the liver with good health would point to tin- 
fact that the suppuration was associated with hydatids. m byphilis may p»> 
dytee irregular enlargement without much disturbance in the hfcalth, some 
'times also a very definite tumor in the epigastric region, bgt this is usually 
firm nnd not fluctuating. The cliujcal features may simulate cancer vet', 
closely. In a case wfiieli I reported the liver was greatly enlarged and then 
were many nodular tumors in the abdonnjn. The post ifiortem showed cnor-" 
mous suppurating hydatid cysts in the left lobe of the liver which hail 
perforated the stomach in two places* and also the duodennnt! The omen¬ 
tum, mesentery, and pelvis also contained numerous cysts. As a rule, the 
clinical course of the disease would sulfice to separate it pearly from cfTtler 
Dilatation of the gall-bladder and hydronephrosis have both been fhistaken 
foi» hydatid disease. In the fonner flic mobility of the tumor, its shape, and 
the mucoid character of the contents tuiflice (y the diagnosis. In some in¬ 
stances of hydronephrosis only the exploratory puncture could distinguish 
between the conditions. More frequent is the mistake of confounding a 
hydatid cyst of the right lobe pushing up the pleura with pleural effusion of 
t the right side. The heart may be dislocated, the liver depressed, and dulne—. 
feeble breathing, and diminished fremitus are present in both condition 
Frcriehs lays stress upon the different character of the line of dulness; in tin 
echinococcus cyst the upper limit presents a curved line, the maximum of 
which is usually in the scapular region. Suppurative pleurisy may he caused 


by the perforation of the cyst. If adhesions re-ult. the perforation take- 
place into the lung, and fragments of the cysts or small daughter cysts nun 
be coughed up. For diagnostic* purposes the exploratoty puncture should 
be used. As stated, the fluid is usually perfectly clear or slightly opalescent, 
the ft'action is neutral, and the specific gravity varies from LUtto to l.nnp 
It is non-albuminous, bfft contains chlorides and sotftelimes traces of sugar 
Ilaoklcfij^nttiy be found either in the clear fluid or in the suppurating eist- 
Thcy are sometimes absent, howeier. a- the r\-t mav lie sterile. ^ 

2. Echinococcus or tiik Fi:si>ii;atouy Sv-n:\t. — Of 80!) eases of single 
hydatid eyst»eol looted In Thomas in Australia, the lung was affected in Fit 
cases. Of 241 American cases, in 10 the pleura nr lung was affected. The 
lame may d»\elop primarily in the pleura and attain a large size. The 
s} nip toms are at first those of compression of the lung and dislocation of the 
heart. The physical signs are those of fluid in the pleura. The line of dul¬ 
ness may be quite irregular. As in the eehinoeou ns of the ljver, the General 
condition of the patient may be excellent in spite of the existence of extensive 
dtseasc I leur.sy is rarely excited. The cysts may befome.inflamed and 
perforate the elu?st wall. Cary and Lyon have analyzed 40 cam of primarv. 
ee imoeoccus c)fct of the pleura; death refills in a majority of the eases from 
the toxaemia following the rupture and the absorption of the fluid or from 
tlie sepsis following suppuration. 

Echinococci occur more frequently in the lung than in the pleura. I! 
nail, tjiey may const for some tune without causing serious symptoms. I - 
hmr growth they compress the lung and sooner or later lead'd, inllamin.l 
tom presses, oft.*, to gangrene, flII( | th „ formation of cavities which conin' 
the bronchi. Fragments of membrane or small cvsU „,. v t„. „„»«.*«r,trd 
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Tltrmojahago is not infrequent. Perforation into the pleufa with empyema 
is common. A majority of the ease* are regarded during life as either phthi¬ 
sis or gangrene, and it is only flip detection of the characteristic membranes 
of the booklets which leads to the diagnosis. Of a series of 31 cases, 17 recov¬ 
ered ; 5 of tl >e eases suppurated (('. 11. Fleming, Victoria, personal communi¬ 
cation). » , 

3. Key inococci s of the Kidneys. —In Jh<; collected, statistics referred 
to above, the^epito-urinary system comes second as the seat of hydatid disease, 
’though here'the flection is rare in comparison with that of the liver. Of 

the 3*11 Aiu’erican cases, there were 17 in which the kidneys or bladder were 
involved. '1'fie kidney may be conven'ed into an enormous cyst resembling a 
hydronephrosis. 

* T ha; diagnosis is.only pos’sible byjmncture and examination of the fluid. 
The cyst may perforate into the pelvis of the kidney, and portions of the 
membrane or cysts may he di-chaiged with the urine, sometimes 'producing 
renal colic. 1 have reportet^ ft ea-e hi which for many months the patient 
passed at intervals numbers of small cysts with the urine. The general health 
was little if at all distuibed, except by the attacks of colic during the passage 
of the parasites. 

4. Kciiixm <><< t s or the Xr.uvors System. —The common cystic disease* 
of the choroidal plexuses has been mistaken for hydatids. Davies Thomas, of 
Australia, has tabulated 37 cases, including some of tbe < 'ystu vri i/s u’llu- 
Itmr. According to lit* statistics, the cyst is more common on the right than 
on the left side, and is most frequent in the cerebrum. 

"The symptoms, very indefinite, as a rule, are those of tumor. Persist eh t 
headache, convulsions, either limited or general, and gradually developing 
blindness have been prominent features in* many eases. 

Hultilocular Echinococcus. —This form merits a brief separate descrip¬ 
tion, as it (lifters so jcmarkahly from the usual type. It has been met 
with onlv in Bavaria. Wurtcmberg. the adjacent districts of Switzerland, and 
iii the Tyrol, l’ossctt has reported 13 iases from von liokitansky's clinic* at 
Innsbruck. In the 1'nited States six eases have been described, chiefly in Ber¬ 
mans. 1 tela field and lTuddcn's patient had lived there five years, and for a 
year before his death had been jaundiced. A fluctuating tumor was found 
in the right flank, apparently eonneited with the liver. This was opened, and 
death followed fintii lueniorrhage. In Ocrtcl's case the patient Itad lived there 
ten years. He vva- deeply jaundiced, and had a tumor mass at the right bor¬ 
der of the liver, vvliuli was enlarged. Bacon resected a cyst from the left lotio 
of the liver. The primary tumor presents irregularly formed cavities sepa¬ 
rated from each other by strands of connective tissue, and lined with the 
ci hiiiococcus'inciiiTiriiiic. The cavities are tilled with a gelatinous material, so 
“that the tumor has very much the appearance of an alvoolhr colloid cancer. 
It is quite possible Unit a special form of tienia echinococcus represents the 
adult type of tins peuiliar parasite. This form is almost exclusively confined 
to the liver, and the sym|4oms resemble more those ot tumor or cirrhosis. 
The liter is, ns a rule, enlarged and smooth, not irregular as in presence of 
J lie ordinary echinococcus. Jaundice is a common symptom. 1 lie •spleen is 
usually enlarged, there is progressive emaciation, and toward the dose ha?m- 
brrhnges are common. 



DISEASES DUE TO ANIMAT 1‘AHASITIiSi 


38 

• 

Treatment of Echinococcus ^isease. —.Hedicinos arc of no avail/ I’osi 
mortem reports show that in a considerable nnmher ol cases thc <f parasil. 
dies and the cyst becomes harmless. Opcmthe measures should !«',resort^,; 
to when the cyst is large or troublesome. 1 lie simple aspiration # oI the* con¬ 
tents has been successful tn a large numbered! cases, and as it is not in ant 
way dnngereus, it may be tried’before the more radical procedure of incision 
and evacuation of*the*eys(s. • Suppu rift ion has occasionally billowed the punc¬ 
ture. Injections into the sac should not he prodi.-cd. Willi modern methods 
surgeons now open and evacuate flic' echifiococciis cysts with grpat Imldiicss, 
and the Australian records, which arc the most inimcrons aml,importmd on 
this subject, show that recovery is the rule in a large proportion of the eases 
Suppurative cysts in the liver should he ireatfd as abscess. Naltirall^flie 
outlook Is less favorable. The practical'li-catniciil of In4afid disease has been 
greatly advanced by Australian surgeons. The works of the Australian 
physiemns James tlraham and Thomas may he consulted for interestin'* 
details in diagnosis and treatment. 


E. DISEASES CAT\SJyD BY NEMATODES. 

I. ASCARIASIS. 

Ascari* lumbricoides, the most common human parasite, is found c-liiellv 
iij ehiklren The female h from 7 to 111 in, 1,,-. in length, the male from 
to 8 inches, in form it is cylindrical. ]»«»nn*-d at Imth ends, with a ycl- 
lowtsh-browri. sometimes a slightly mid,si, -color. Four.longiludinal hand- 

folr ’ a " d ' ' h Stl ''f wl t, ' illl " , ' l '' < ' l . v - 'Ul 1 -: <•'■'. "bid, are someth,,,- 
fonna m large numbers ,n the heccs. arc small, brownish-red color elliptic al 

: tursvrft* V " ,y " ,vi " >,,v —"• ^h’anSK 

nun. in widjh. he life history has been demonstrated to |„. •• d u - C ct ”-i e 

;t, rL T "" rr- ..... 

swaunuestim. Uualh not more tlmn one or two arc present l„ft occasion 

4 ^ r 1 -""";-""- . .. -r.,.,, 

Montreal'Oen^ T 1, i ' " ln ' m , "" aU V" <>'T<r.ment of'the 

,L ciJlctzitrtt;:!;r:tr.; -t '™-...- 

reaches the larynx, and has been knmu, 1 lllc ' von » 

into the trachea, to eau*e gangrene of t|Vliim*"' -pf' "►P'O'xin. or,.passing 
Eustachian tube m,d appeal at the cu,,j n,e-,la Tl"^ T""* 11 , ll "' 

found in extraordinary numhers in the bile-du ' |' VV"',T .. . 

exist in the Dunuytren the Wistm- It .“V 1 ", , >' ,| "tirkahle specimens 

*— ch.iZ^t*l"tr < st'J'.M"” 1 

their importance in causing abscess of the' by*' T-I “ U,,nti,m !° 
markings, strangulations, on the round worm as if tl.ov .nM ^ ,0rl ^' rt ‘ l,n 
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haiiilliag specimens, is formed by the round worms, l’eipe? and others sug¬ 
gest the nervous symptoms, sometimes resembling those of meningitis, 
aye duetto this poison. Chauffard, Marie, and Tauehon have gone still fur- 
tlier, and jeport af remarkable condition of fever, intestinal symptoms, foul 
breath, and intermittent diarrhya in connection with the presence of lum- 
Jirieoides. They call it typho-lumbricosis. The febrile condition may con¬ 
tinue for a month or more. There may be eosinophilia to>25 per cent to 30 
per cent, apd in some cases a marked ana>mia. The question of the toxins 
produced by,intestinal parasites is Mill an open one. 

A few papsites may cause no disturbance. In children there are irrita¬ 
tive symptoms usually attributed to worms, such as restlessness, irritability, 
piclyng at the nose, grinding of the teeth, twitchings, or convulsions. 

Treatment. —Santonin can be givtm, mixed with sugar, in doses'of from 
one* half to one grain for a child and two to three grains for an adult, fol¬ 
lowed by a calomel or a saline purge. The dose may be given for tiiree or 
four days. An unpleasant eJtn’sequence which sometimes follows the admin¬ 
istration of this drug is xanthopsia or yellow vision. 

Oxyuris Vermicularis (Threadworm; Pin-worm) .—This common para¬ 
site occupies the rectum and colon. The male measures about 4 mm. in 
length, the female about 10 mm. They produce great irritation and itching,' 
particularly at night, symptoms which become intensely aggravated by the 
nocturnal migration of the parasites. The oxyuris may traverse the intes¬ 
tinal wall, and has been found in the peritoneal cavity, where they may form 
verminous tubercles in Douglas’s fossa or peri-rectal abscesses. 

The patients become extremely restless and irritable, the sleep is oft£n 
disturbed, and tinge may be loss of appetite and amemia. Though most 
common in children, the parasite occurs at* all ages. 

The worm is readily detected in the fares. Infection probably takes,place 
through the water, or possibly through salmis, such ps lettuce and cresses. A 
person the subject of the worms passes ova in large numbers in tlye feces, And 
the possibility of reinfection must he scrupulously guarded against. 

The treatment is simple, though occasionally there are instances in which 
all forms of medication are resisted. A case is mentioned of,a gentleman, 
aged forty, who bad MiH'ered from childhood and had failed to obtain any 
benefit from prolonged treatment by many helminthologists. Santonin may 
be used in small do-es. and mild purgatives, particularly rhubarb. Large 
injections containing carbolic acid, vinegar, quassia, aloes, or turpentine myy 
be employed. In children the use of cold injections of strong salt and water 
is usually cflicacious. They should lie repeated for at least ten days. In 
giving the injection care should be taken to have the hips well elevated, so 
that the fluid can he retained as long ns possible, l’or the intense itching 
and irritation afnight, vaseline may be freely used, or belladonna ointment. 
The “cat” ascuris and the “dog" ascaris are occasional parasites in man. 

if. TRICHINIASIS. 

• The Trichina spiralis in its adult condition lives in the small Intestine. 
'J’he disease is produced bv the embryos, which pass from the intestines and 
J'ety.'h the voluntary muscles, where they finally become encapsulated larva;— 
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muscle trichina'. It is in the migration of the embryos (possibly from feiuson. 
produced by them) that the group of symptoms known us trichifiliisis b 

produced. f 

The ovoid cysts were described in human muscle by Tiedoinaim in 18 
and by Hilton in 1832; the*parasite was ligurfM and named by Richard Owen. 
Leidy in 18ft described it in the pig. # Kor a long time the trichina was looked 
upon as a pathological curiosity; lmt in 1 S<»0 Zenker discovered in'u girl in 
the Dresden Hospital, who had symptoms <4 typhoid fever* lmtli flit intestinal 
and muscle forms, and established their connection with a’scrioiw and often 
fatal disease. • * 

Description of the Parasites.— (a) Adult or intestinal form. The female 
measures.from 3 to -t mm.; the male, l.,I mm., and lias twp little proje<*mn-. 
from the hinder end. * 

•\ (6), T he larva or muscle trichina is from 0.U to 1 mm. in length and 1u> 
coiled m an ovoid capsule, which is at first'translucent, hut suhsequemh 
opaque and infiltrated with lime salts. The worm presents a pointed head 
and a somewhat rounded tail. 

When flesh containing the trichina 1 is eaten lu man or by any animal in 
which the development can take place, the capsules arc digested and the 
trichina; set free. They pass into the small intestine, and about the third 
day attain their full growth and become sc.vnalh mature. Virchow's experi¬ 
ments have shown that oil the sixth or seventh dnv the embrvos are fuliv 
developed. The young produced I)} each female trichina have been estimated 
a»several hundred. Louekart thinks that various broods are developed in 
succession, and that ns many as a thousand embryos may he produced bv a 
single worm The time from tho.ingestion of the ilesh containing the muscle 
trichina; to the development of the brood of embryos in the intestines is from 
^even to nine days The female worm penetrates the intestinal wall and the 
embryos are probably discharged directly into the Ivnfph spaces (.Wkanazv) 
thence into flic venous system, and bv the blood stream to he muscles whb b’ 

Zl“n f V. ..™.i till 

moile of transmission in an exhaustive monograph, and he gives strong argu¬ 
ments in favor of the transmission through the ldoo.1 stream. \ ft,.,", ,fre 
imimary migration in the intermuscular connective fiss,„. #», „ 1 " 
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worms may be sec, within „ si.He " t , 0 > | < «r four, 

has been estimated to fake about six vvcel vr: , " lu ’ a ] ,su,at, °" 

do not undergo further chan-re r-i .o' .7 " n n "' s<,,e!< fhe parasites 
ultimately lime stilts are deposited ViH™ l te 1 "!' 11 ' Womos * hickpr » nni1 
man xvithin four or five monfhs 


... .f, him: pi,ice in 

years. The calcification r on decs' the t "• l "‘ for many 
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]i ' p within the muscles for an hull. Z ’" "'n T Tho "»>’ 
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different s|i<vi('s of animals (Stiles). Medical literature'abounds in rofer- 
rnct^to its presence in fisli, earthworms’ etc., but these parasites belong to 
other genera. Iu-.fiuenl examinations for the parasite it is well to remember 
’t|iat (lie “ cell b*dj ” of the anterior portion of the intestine is a diagnostic 
erilcriou oX the T. /spiraUs. Experimentally, guinea-pigs and rabbits are read¬ 
ily infected by feeding (hem with muscle containing the larvaj form. Dogs 
are infected with difficulty ; mb moro.roadilvi .Experimentally, animals some¬ 
times die of tjie djseasc if large number* of the parasites have been eaten. In 
the hog the (riehjnie, like the ev*t j en i. i a use few if any symptoms. An animal 
the muscles of which are swarming with lning trichina 1 may be well nourished 
and healthv-liioking. An important'point also is the fact that in the hog the 
capsule does not readily become calcified, so that the parasites are not visible 
as injhe hiimanoikUseles. ’ • 

. Incidence. — Man i* infected by eating the flesh of triehinous hogs. In 
Germany, where a thorough and systematic microscopic examination ’of all 
swine ilesh is made, the pn^iortion oT triehinous hogs is about 1 in 1.852. At 
the Merlin abattoir, where the microscopic examination is conducted by a 
staff of oxer eighty men and wonidn. two portions are taken from the abdom¬ 
inal muscles, from the diaphragm, and from the intercostal muscles, and one 
piece from the niu-i les of the larynx and tongue. A special compressor is 
used to Hatton the fragments of the muscle, and the examination is made 
with a magnifying power of from ID to IDO diameters. Statistics are not 
available in England. In America inspections have been made since 1892. 
The percentage of animal' found infected ha* ranged from 1.04 to 1.95. 

in ISStl, in conjunction with A. \V. Clement, I examined 1,000 hor^c at 
the Montreal abattoir, and found only 1 infected. 

Modes of Infection. — The danger of infection depends entirely upon 
the mode of preparation of the flesh. Thorough cooking, so that all parts 
of the meat reach tin;boiling point, destroys the parasites; but in large joints 
the central portions are often not raised to this temperature. The frequency 
of the disease in different countries depends largely upon the habits of the 
people 1 is the preparation of pork, in North (lermany, where raw ham and 
W'nrst an 1 freely eaten, the greatest number of instance's have occurred. ’ In 
South (lermany. France, and England cases are rare. In the United States? 
the greatest number of persons attacked have been Germans. Salting and 
smoking the Ilesh are not always siillieieiit. and the Havre experiments showed 
that, animals are readily infected when fed with portions of the piekletj or 
the smoked meat as prepared in America. Carl ITaenkel, however, states 
that the oxp5rimenls on this point have been negative, and that it is very 
doubtful if unerases of trichiniasis in Germany have been caused by Amer¬ 
ican pork. ‘Germany has yet to show a single ease of trichiniasis due to pork 
of unquestioned American origin. 

Frequency of Infection. —II. U. Williams, of Uutfalo, made a thorough 
study of the 1 , muscle from 505 unseleeted autopsies, and found 2' eases of 
trichiniasis, 5..'! per cent* The subjects had all died of cause's other than 
trichmiasis. This important study shows how wide-spread is the disease, 
nnd that in reality we frequently overlook the sporadic form, a mistake which 
is now loss often made, owing to T. II. Brown's discovery of the associated 
eosinophiliu. 

S 
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Hie disease often occurs in endemics, a large number of piM-soiift'hofng 
infected from a single source. Among (lie lies! known of these, one ogrurred 
at Hfid^rslebcn, in which there were 3iiT persons alteeied, and anojher 
Umcrsleben, iu which there were 250 persons atiackcd. The extensive out¬ 
breaks of iliis sort have belli, with few exceptions, in Morlli (lerniany, and 
they are a comment on the ineflffcieney of (lie inspection. The statistics on. 
the subject in the ffnitfcd State* by Alfred Mann, iiy the late If. A. .Packard, 
of Philadelphia, and more exhaustively by ('. W. Stiles, who •states that up 
to 1893 there was a total of 10!) eases; since then he says, in p. letter, 1898, 
tliere have been 40 or 50 cases reportejl. lie thinks that 000 .would cover 
the total number reported to that date. According to States. New Aork 
heads the list with ISO cases; Illinois shows 110,; Maseaehusetts v 115; Iowa, 
108. No doubt many cases escape detection, and the jiisfaSe is not vary un¬ 
common. .The sporadic cases are often overlooked, favempuses oeeiirred’in 
my wartls within a few years. , . , , 

Symptoms. —The ingestion of triehinous tle.fi i. iu>r , ftf*(ifcrily followed 
by the disease. When a limited number aye eaten only a few embryos pass to 
the muscles and may cause no symptoms. Well-characterized cast's present 
a gastro-intestinal period and a period of general infection. 

Tn the course of a few days after eating the infected meat there are signs 

gastro-intestinal disturbance—pain in the abdomen, loss of appetite, vomit¬ 
ing, and sometimes Ujarrlnca. The preliminary symptoms, however, are by 
no means constant, and iu some of the large epidemics cases have been ob¬ 
served in which they have been absent. In other instances the gastro-intestinal 
features have been marked from the outset, and the attack has resembled 
•cholera nostras. , Pain in dilfercuj: parts of the body, general debility, and 
weakness have been noted in some of the epidemics. 

Tire invasion symptoms occur between the seventh and the tenth day, 
’sometimes not until the md of-the second week. There is fever, except in 
very mild cases. Chills are not common. The thermometer mav register 
102° or 104°, and the fever is usually remittent or intermittent. The migra¬ 
tion of the parasites into the muscles excites a more or less intense 1 myositis, 
which is characterized by pain on pressure and movement, and by swelling and 
tension of the muscles, over which the skin may he (edematous. The limbs 
are placed in the positions in which the muscles arc in least tension. The 
involvement of the muscles of mastication and of the larynx may cause diffi¬ 
culty in chewing and swallowing. In severe cases the involvement of the dia¬ 
phragm and intercostal muscles may lead to intense dyspnoea, which sometimes 
proves fatal. <lidcma, a feature of great importance, may lie early iu the fuee, 
particularly about the eyes. Later it occurs in the extremitrs wlion the swell¬ 
ing and stiffness yf the muscles are at their height.■ Profuse sweats, itiiigling 
md itching of the skin, and in some instances urticaria, have been described. 

BXiflflO.—A marked leucoeytosis, which may reach above .40.0(10, is present. 
\ special feature is the extraordinary increase in the number of eosinophilic 
-ells, which may comprise more than 50 per cent of all the leucocytes. There 
vere in fpur years, in the Johns Hopkins Hospital, 7 eases in which this eosin- 
•philia was most pronounced. In 4 of them the diagnosis was actually sug- 
;ested by the great, in crease in the eosinophiles; in 1 ease they reached 08. 
>er cent of the total number of leucocytes. 
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r .J|Lk general ttttkiiion is much disturb'*! and the'*patiaui. becomes ennmi- 
4iai/in>d often juiiumie, particularly in the protracted eases. The patellar 
tfcnrtoft'rellex may^ be absent. ’ TJie .pajjents are usually conscious, except in 
cases of very intense infection, in which the delirium, dry tongue, and tremor 
give a picture suggesting typhoid fever. In addition to the dyspnoea present 
•in the severer infections, there may lie bronchitis, and in the fatal cases pneu- 
inoni.a or pleurisy. Jn some epidemics pnlynrBi has been a’common symptom. 
Albuminuria is frequent. 

The intensity'.and duration of the symptoms depend entirely upon the 
grade of infection. In the mild cases recovery is complete in from ten to 
fourteen days. In the severe forms convalescence is not established for six 
or eight weeks, and it may bo mouthy before the patient recovers the muscular 
strength. One case*injthe Iledersleben epidemic was weak eight vears after 
the attack. ■ -M “ 

Of Vi fat^^sM^B the Iledersleben epidemic, the greatest mortality oc¬ 
curred iu the||imand fifth and sixth weeks; namely, 52 eases. Two died 
in the second ‘week with severe choleraic symptoms. 

The mortality has ranged in different outbreaks from 1 or 2 per cent to 
30 per cent. In tile Iledersleben epidemic 101 persons died. Among 456 
cases reported in the United States there were 123 deaths. 

Tlie anatomical changes are ehieflv in the voluntary muscles. The tri- 
chinas enter the primitive muscle bundles, which undergo granular degenera¬ 
tion with marked nuclear proliferation. There is a local myositis, and 
gradually about, the parasite a cyst wall is formed. These changes, as wgll 
as the remarkable alterations in the blood, have been described in full by 
Thomas It. Brown, t'olinhcim has described a fatty degeneration of the 
liver and enlargement of the mesenteric glands. At the time of death in 
the fourth or tiftli week or later, the adult trichinae are still found in the 
intestines. " * • 


The prognosis depends much upon the quantity of infected meat, which has 
been eaten and the number of trichina; which mature in the intestines. In 
children !hc outlook is more favorable. Early diarrhoea and moderately 
intense gastro-intestinal symptoms are, as a rule, more favorable than con¬ 
stipation. 

Diagnosis. —The disease should always he suspected when a large-birth¬ 
day party or Fcsl among Germans is followed by eases of apparent typhoid 
fever. The parasites may be found in the remnants of the bam or sausages 
used on the occasion. The worms may he discovered in the stools. The stools 
should he spread on a glass plate or black background and examined with a 
low-power leys, when the trichina* are seen as small, glistening, silvery threads. 
In doubt fid enstjji the diagnosis may be made bv the removal of a small frag¬ 
ment of muscle. A special harpoon lias been devised for this purpose, by 
means of which a small portion of the biceps or of the pectoral niiiselc may 
lie readily removed. Fndey cocaine anaesthesia an incision may he made and 
n smaW fragment removed. The disease may lie mistaken for acute rheuma¬ 
tism, particularly as the pains are so severe ou movement, hut tljere is no 
special swelling of the joints. The great increase in the eosinophiles in the 
blood is, ns mentioned above, a most suggestive point* in diagnosis. .The 
tenderness is in the muscles both on pressure and on movement. The intensity 
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. . • has led fo Ilii' diagnosis of 

of flic gastro-infestinal symptom. ■ |„„|,||,.ss described as*iypli.>ni 

cliojero. -Urn. of flic ^ 

finer, wliiili the wwnr ™»’«. to . . 1 .nwmhlo. 


jv,v *) *■*—■■ ’ , , I ,1 <\iiiiitutiis soiiu'whiit rcwmbli*. 

delirium, dry tongue, «™| JJtb'Tt'n-ion amt-swelling. .edema, puriuuliirly 
The pains in the muscles, ruth - 1 { ■ Ull 

about the eyes, and shortness oi buath. .m 


taut diagnostn* 


points. ., , . .... ] low n\\ i lie hero lift- diseased 

jPronhvlaxis.—It is not delimit ly I'tipw . , . 

It has been thought ^ ra!- a.v'lf!^! Z ealing 

jwtioim of tho triehiiioiis ilU’of’swine. The as ,^ 

be grain-ieH, and not. as so common, «illo\\n o ta <» J« . . . 

factory prophylaxis is the complete cooking <>t pork and sa. sa .'s an I J . 
custom iu-England,'Frame. South tic-many, and the 1 mted Stubs, immu¬ 
nity is largely due. ... 

Treatment.—If it lias been disemernl within lwi*nty-f.»ur or thirtv-ix 
hours that a large number of persons have eaten inl’e.-led meat, the indications 
are to thoroughly evacuate the gastm-intostmal .anal. Purgatives of rhubarb 
and senna may be given, or an oecaMonal dose of calomel. (ihecrin lias been 
recommended in large doses, in order that by passing into the mt.“■tines it may 
jy its hygroscopic properties destroy the worm. Male-fern, kauiala. santonin, 
and thymol have all .been recommended in tin- stage. Turpentine may lie 
tried in full doses. There is no doubt that iharrluea in the first week or ten 
days of the infection is distinctly favorable. The indications in the stage 
of invasion arc io-relieve the pains, to secure sleep, and to support the pa¬ 
tient’s strength. There are no medicines ulii.li have any'intluence upon the 
embryos in their migration through the muscles. 


in. ANKYLOSTOMIASIS. 

(Uncinariasis; Hook-Worm Disease; Miner’s Anaemia; Egyptian Chlorosis, etc.) 

History.— In IS 1.3 llubbii first described flic book-worm in man. (Jrie- 
singer demonstrated its connection, with the Egyptian chlorosis, a disease 
which Sandwith states is mentioned by the old Egyptian writers of between 
three and four thousand years ago. Subsequently the disease was described 
id the tunnel-workers at St. (lotliard, and irom this time on has been recog¬ 
nized as a p ..i mp ortant cause of tropical anunnia and the ainumia (^-miners, 
Uriek-wnrkcrs, anil tunnel-workers. 

Incidence. I he parasite is widely spread in tropicifi and subtropical 
countries, an.l is one of the most fatal of all parasitic diseases, In Porto 
hico, in 1906—7 moic tlian 89,000 cases were treated by the permanent com¬ 
mission. An attempt is being made to stamp out the disease, which causes 
thousands of deaths, usually by a progressive ameyiia with anasarca. While, it 
was known that a few eases occurred in the United Stales, it, was not until the 
interest jtroused in’tropieal diseases by the SpaiiisJi-Ameriean War and the 
work of Ashford in I’orto Hico that the attention of American'physicians was 
called to the disease! Reports of eases were published in 1901 and 1903 and 
in the latter year StilwUook up the study of the problem and demonstrated to 
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ilil’ astonishment of I ho profession that jibe disease was 'endemic in many 
plai^Vaml was I lie cause of (lie common nmemia of flic Southern States. 
li lias,been found among the miners in Pennsylvania, but fortunately not 
to any great extent. Jn the Phdippines it is not uncommon. Among the 
miners of Germany and Austrfj-IIungary the disease lias increased very much 
.of late years. The disease is very prevalent 4 in Westphalia. During the year 
11)03, 3,000 patients were treated for ankylostomiasis in tlA? Boehuin Hospital. 
lu~EngltUid much.interest was aroused in the discovery by Haldane that the 
luiuania of.the Garnish miners wa.t due to the ankvlostoma. In Egypt the dis¬ 
ease is verji prevalent, not only among the natives, hut among the Indian 
coolies. The superb monograph of J.oos of the Government school, Cairo, 
may be referred to for details of the biology of the parasite. It prevails 
extensively in Queensland. * 

* Parasite.—The worm is a strongyle, occurring in two forms, the Old- 
World /LuJiylustuma duodena Ie and the New-World ['rtrinuria atu.eritana, de¬ 
scribed by Stiles. Loos aifd Stiles now believe that the American species 
should not be classed with I’minaria, and the new name of Necatoi: aiucri- 
ro/jus is suggested. The parasites have the same general characters; tta males 
are t4»-H-mni. in length, the females HI to 18 mm. The American worm is 
the longer, and has well-marked specific peculiarities. The mouth is provided 
with a heavy armature of sharp teeth, with which they pierce the mucosa 
of the bowel, and by means of a strong muscular (esophagus suck the blood. 
The male has a prominent caudal expansion or bursa. The eggs are G4 to 
1(> n by 3(5 to In n in the American form, and 5’i to (it) g by 3'.' g in the Euro¬ 
pean form: they are laid in segmentation, forming very characteristic bodies 
in the fares of infected persons. 

The development is direct without an intermediate host. The embryo 
lives in the water or moist ground and passes through the rhabditiforip stage. 
The mode of entrance into the body has been lnuclj discussed. The larva 1 may 
live for months in the mud and water of the mines. It may he .taken into the 
body with the drinking-water or with the dirt from the hands of the miners 
and tunhel-workers, or in the soil deliberately eaten in some instances by 
the earth feeders—the geophagi-—in the Southern States. Lyos showed that 
the embryo worms readily enter the skin and are carried by the veins to the? 
right side of the heart and to the lungs. Escaping from the pulmonary ves¬ 
sels into the air spaces, they pass up the bronchi and trachea to the pharynx 
and so down the gullet to the stomach ami intestines. These remarkable obser¬ 
vations of Isms have been continued by Scliaudinn. Bentley. Allen .1. Smith, 
and others have suggested that the “ground-itch”’ of the tropics, a peculiar 
form of dermatitis, may he due to the penetration of the skin by the ankv- 
lostoma embryos, and Boycott and Haldane think that the skin eruption 
known as the * bunches ” in the Cornish miners may be associated with the 
entrance of the worms. 

The-adult worm lives in the small intestine, ehieflv.jjj the jejunum, but 
it miyr he found in the duftdenum or in the colon, rarely in the stomach. The 
duration of life in the hoxvel has not been determined. It is probably a 
matter of years. The liability to reinfection is of course very groift. 

Symptoms. —The following factors, referred to by Stiles in his monograph 
(Hygienic Laboratory Bulletin, No. 10. Washington, fi)03), have to b*e con- 
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sidered: The constant-drain on the system by the sucking of blood {jin no 
longer as formerly be regarded as the chief cause of the ana'inia. Throftgli the 
• wounds bacterial infection may take placeJ the wall of the'bowel may 1#*; 
much tliiHwned and degenerated, so that its functions are interfered with; 
aud/lastly, it is quite possible that toxic substances are produced by the para¬ 
sites which act injuriously upon the patient. Blood is rarely found in the' 
stools. 

A considerable number of parasites must be present fo cn\isc uny symp¬ 
toms. The investigations of many physicians in (lie Soiifhern (Stales lime 
shown that in some districts a very considerable percentage ol even compara¬ 
tively healthy children have the ova in the stools. Among miners the nnanuia 
may be absent, as shown by the studies of Haldane and Boycott in ('ormvall. 
Stiles groups the cases into the three divisions of light, lfiedium, and‘severe. 
At JJie onset in the stage of incubation there may be gastro-intestinal irrita¬ 
tion, anti, according to Sand with, fever. In the advanced condition anamiia 
is the most characteristic feature. The skin is of a dirty, muddy hue, some¬ 
times of a waxy white color. In the Sputhem States it is known as the 
Florida complexion. There is a lack of lustre in the eyes and a dull, heavy 
expression, and Stiles thinks there is something very characteristic about the 
blank, lack-lustre stare in this disease. In children* there is much interfer¬ 
ence in the growth, so that they are stunted and ill-developed. As the dis¬ 
ease advances and the anannia becomes more pronounced, the liver and the 
spleen become somewhat enlarged, and there is an effusion into the abdomen, 
80 r that there is a pot-bellied condition,,due partly to the causes just men¬ 
tioned and partly to the flatulent distention. (Edema of the feet is not 
uncommon. The eardio-vascular features are those of severe anamiia—palpi¬ 
tation, shortness of breath, cardiac bruits. In a very characteristic case in 
my wards from North Carolina, in which the blood was carefully studied 
by Boggs, the red blood-corpuscles were 2,712,000, ba'Tuoglobin 37 per cent, 
leucocytes 55/WO. The differential count gave polynuclear neutrophiles 51.8; 
small mononuclears 26.4; large mononuclears 15.1; oosinophiles 4.6; mast- 
cells 3.8. The eosinophilia is a most important feature of the disease, being 
present in 94 per cent of the cases (Boycott and Haldane). 

Diagnosis.—The diagnosis is very simple. The eggs are characteristic. 
It is well to examine the stools after the use of the thymol. Stiles states 
that the blotting-paper test is useful when a microscopical examination 
eaa not be made. A portion of the fax-es is placed upon white blotting- 
paper, and if allowed to stand for aliout an hour there pv a reddish- 
brown stain suggestive of blood. Eosinophilia is a most valuable diag¬ 
nostic sign. 1 , 

Some idea of tjie intensity of the infection may be gained by the number 
of ova in the cubic centimetre of fasces. Grasse, quoted by Manson, states that 
from -150 to 180 eggs per cubic centimetre indicates an infection of about 
1,000 worms. 

Prophylaxis.— In the rural districts of the Southern Stales the disease 
is associated with the absence of proper sanitary conditions, particularly 
latrines, eic. The infection is moiacommon in tlie summer than in the win¬ 
ter, and whites appear to ho relatively more frequently attacked than the 
blacks. In infected regions the wearing of shoes should be made compulsory. 
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The prophylaxis in miners is an important national problem. New miners 
' sliourcHpass a careful medical examination.* Infected miners before resuming 
work should present a certificate ef freedom from the disease. Each working 
colliery should provide suitable closet accommodation, in infected mines, 1 to 
every 20 men of the total staff. ,They are to be emptied and disinfected daily. 
These regulations, adopted in Hungary, as given by Oliver, will, do much to 
limit the spread of the disease. 

, Prognojis.-*-Thy prognosis is good, except in the advanced cases of ame- 
mia. The figures already stated from Porto Ilico indicate its fatality under 
suitable conditions. Ashford and King estimate that at least 30 per cent 
of the deaths are due to it. 

Treatment. —After a few t days’ preliminary dieting the patient is given 
lut lf a- rir a eh m of thymol, xepeated ih two hours, and then two hours later a 
do*e of castor oil. Sandwith states that about a drachm of thymol in the 
lvventy-four hours is perfectly efficacious. He reconynends gi\Lug_lhcsthymol' 
inhrandy-er wlvisky. In ver f debilitated patients it should be given in smaller 
doses and over a longer period. The stools should be carefully examined 
at intervals of a few days, and the treatment should he repeated if the ova are 
still present. The worms are not always easy to destroy. Male-fern may he 
given in doses of from a drachm to Iwo drachms, followed by a saline purge.* 
The general treatment is that of anaunia. 

. FILARIASIS. 

For a full discussion of the zoological relations of this important groflp, 
see Stiles’ article «i my “ System of Medicine,” Yol. 1. 

Under the general term Filaria sanguinis hoininis three species of nema¬ 
todes arc included: 

Filaria banerofti, Cobold A 1877. This is the ordinary blood filaria.* The 
embryos are found in the jieriphcrul circulation onfy during sleep or at night. 
The mosquito is the intermediate host. The embryos measure *7(Lie-340-'/t 
long by tt- n I jjv broad; tail pointed. The adult male measures 83 mm. long 
by 0.107 mm. broad; the tail forms two turns of a spiral. Thsyadult fcnjale 
measures 155 nun. long by 0.715 mm. broad; vulva 2.56 mm.'from anterior, 
extremity; eggs 38 ji by 14 p. This is the species to which the liaanatochy- 
luxia and elgjiliaiUiasis are attributed. 

Filaria diurna, Munson, 1891. The larva? agree with the preceding, 
except that Manson indicates‘the absence of granules in the axis of the hotly. 
The worms occur in the peripheral circulation only during the day. or when 
the patient sta.ys,awake. Munson suspects that the Filaria loa represents the 
adult stage.* 

Filaria perStans, Manson, 1891. Only the eniki^iis- rfro-kaown. These 
are much smaller than the preceding—200 p long, posterior extremity obtuse, 
anterior extremity with a sort of retractile-rostellum. 

Manson is inclined to*regard the Filaria. pcrslans ns the cause of craw- 
.rraw, a papillo-pustular skin eruption of the west coast of Africa, which is 
• probably the same as Niellv’s dermahm juirasilaire, the'parasite ot .which was 
called by Blanchard Jlluiltdills-Xieihji. Manson has shown that in the blood 
of the aboriginal Indians in British Guiana there-a re *t wo forms of filarial 



48 


DISEASES DUE TO ANIMAL PARASITES. 

embryos which differ somewhat from the ordinary types. Daniels and Uiwaril 
liave shown the extraordinary prevalence of these parasites in the aborigines— 
fully 58 per cent. Daniels has found the mature lilaria* in ^wo subjects in th'6 
upper part of the mesentery, near the pancreas and in the suhpericardial fat. 

The most important of these js the Filari/l Bancro/li, which produces the 
hannatochylu'Ha and the lymph-scrotum. 

The female produces an extraordinary number of embryos, which enter the 
blood current through the lymphatics. Kaeji embryo is wifliin its ,shell, which 
is elongated, scarcely perceptible, and in no way impedes the movements. 
They are about the ninetieth part of an inch in length and the'diameler of 
a red blood-corpuscle in thickness, so that limy readily pass through the 
capillaries. They mpve with the greatest,aeti\ily* and form very striking and 
readily recognized objects in a blood-drop under the microscope. A rJhnark- 
nblefeature is the periodicity in the occurrence of the embryos in the blood. 
Tu the (faytime they are almost or entirely ab.-ext. whereas at night, in typical 
eases, they arc present in large numbers. If. howe\er. as Stephen Mackenzie 
has shown, the patient, mersing his habits, sleeps during the day. the peri¬ 
odicity is reversed. Tn the case reported by Lnthrop and Pratt the number 
of embryos per cubic centimetre of blood was <nlculated hourly during 
the night; it rose steadily from four o’clock in the afternoon till midnight, 
when 2,100 per e.cm. were present, then fell, none being found at tui o’clock 
the following morning. The further development id' the embryos is associated 
with the mosquito, which at night sucks the blood and in this way frees them 
fnjm the body. After developing a little it was thought that they were set 
free in the water by the death of the host. S. P. James has found them in 
the tissues of the proboscis of the mosquito, and the infection is probably 
direct, as in malaria. The lilaria* may be present in the bodv without causing 
tiny symptoms. In the blood ol animals lilaria* arc \crv common ami rarely 
cause inconvenience. It iJ only when the adull worms or (lie mu block the 
lymph channels that certain detinife s\mp(oms incur. Munson suggests-Thut 
it is the ova (prematurely discharged), which arc considerably shorter and 
thicker than the full-grown embryos, which block the lymph channels and pro- 
luce the conditions of hicmatochy 1 ui’la, elephantiasis, anil Ivmph-scrotnm. 

The parasite is widely distributed, particularly in tropical and subtropical 
.ountries. Guiteras has shown that the disease prevails extensively in the 
southern States, and since his paper appeared emilribulions liave been made 
oy«Matas, of New Orleans, Mastin, of Mobile, |), ; Sausstire, of Charleston, 
and Opic. 

The effects produced may be described under the following conditions: 

1. II/HM ,vTOi:u. y r.l;itt a. Without any external manifiVlalivns, and in 
many cases without special disturbance of hcalflt. flu*'subject from time to 
tune passes urine of an opaque while, milky appearance, or bloody, or a obv¬ 
ious fluid which on settling shows a slightly reddish dot. The urine may he 
normall in quantity or increased. The condition i* usually intermittent, and 
the parent may pass normal urine for weeks or months at a time. Miero- 


*nymirs mine contains minute molecular fat granules, usually 
rcd.hlood-corpiwclcs in various amounls. The embryos were first discovered 
by Demarquay, at Paris and in the urine l.v Wueherer at llahia in 

I860. It is remarkable for liovv long the condition may persist without sLri- 
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oub uqpairmeiit of tin- health. A patient, Sent to me liy Dawson, of Charles¬ 
ton, haS had ha-matochylima intermittently for eighteen years. The only 
iilconvctiience has .been in the passage of the blood-elots which collect in the 
bladder. At times lie has also uneasy sensations in the lumbar region. The 
embryos are present in his blood at night in Jarge numbers. Chyluria is not 
ft 1 ways due to the filaria. The noil-parasitic form of the disease fs considered 
elsewhere. 

Opportunities for studying the, anatomical condition of these cases rarely 
occur. In Hie eusjMloseribed by Stephen -Mackenzie the renal and peritoneal 
lymph plexuSes were enormously enlarged, extending from the diaphragm to 
thc pelvis. The thoracic duet above the diaphragm vun impervious. 

»• Jam en-SnioTi'.n and'eertain, forms of eleiilinnlionis are a 1 > caused 
by # the lilaria. In ibe former tin 1 tissue’s of the scrotum are enormously 
thhjiened and the distended lymph-vessels may lie plainly seen.- A dear, 
sometimes a turbid, fluid follows puncture of the skin. The question of the 
relation of lilaria; to the forms of tropical elephantiasis lias been reopened, 
and it seems doubtful if all depends upon filaria-. 

Treatment.— So far as 1 know, no drug destroys the cinhno- in the blood. 
In infected districts the drinking-water should be boiled or filtered. In, 
eases of chyluria the patients should Use a dry diet and avoid all excess of* 
fat. The chyle may disappear quite rapidly from the urine under these meas¬ 
ures, but it does not necessarily indicate' that the case is cured. So long as 
clots and albumin are present the leak in the lymphoid varix is not healed, 
although the fat. not being supplied to the chyle, may not be present. »A 
single tumblerful of milk will at once giu- ocular proof of the pntenev or 
otherwise of the rtfpture in the \arix (.Mnnaon). 

The surgical treatment of some of these cases is mo-t successful, particu¬ 
larly in the removal of the adult lilaria- from the enlarged lymph-glands, 
especially in the groin*. Maitland states that during seven years opera¬ 
tions of this kind June been performed without serious symptoms. In a 
ease of Primrose's. of Toronto, the parasites were absent from the blood six 
and a half months after operation. 

V. DBACONTIASIS (Guinea-worm Disease). 

The Filaria or Dracunculus medinensis is a widely spread parasite in 
parts of Africa and the East Indies. In the United States instances occa¬ 
sionally occur,. Jarvis reports a ease in a post chaplain who had lived at 
Fortress Monroe, Yu., for thirty years. Van Harlingen's patient, a mail 
aged forty-svven,*had never lived out of Philadelphia, so that the worm 
must lie include^ among the parasites of this country. A majority of the 
eases reported in American journals have been imported. 

Only the female is known. If develops in the subcutaneous and inter¬ 
muscular connective tissues and produces vesicles and abscesses. In the 
large majority of the eases the parasite is found in (lie leg. Of 181 eases, 
ill Ik’f the worm was I'dhnd in the feel. limes in the'leg. and It, times in 
lh(‘ thigh, it is usually solitary, though there are cases on record in which 
six or more have liecn present. It is cylindrical in form, about 'i mm. in 
diameter, and from 50 to 80 cm. in length. 
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The worm gains entrance to tlyj system through the stomach, not through 
the skin, as was formerly supposed. It is probable that botli mqJ^ and 
female are ingested; but the former dies and is discharged, while the latter 
after impregnation penetrates the intestine and attains it^full development 
in the subcutaneous tissues, where it may remain quiescent for a long time 
and can be /elt beneath the skih like a bundle of string. The worm con-, 
tains an enormous'number o>f living embryos, and to enable them .to escape 
she travels slowly downward head first, and, as mentioned, usually reaches 
the foot or ankle. The head then penetrates the skin and the epidermis 
forms a little vesicle, which ruptures, and a small ulcer is left, gt tin* liottom 
of which the head often protrudes The distended uterus ruptures and 
the embryos are discharged in a whitish fluid., After getting rid of them 
the worm will spontaneously leave her" host. In thefwater the -embryos 
develop in the cyelops—a small crustacean—and it seems likely that man 
is infected by drinking the water containing these developed larva;. 

When the worm first appears it should not? be disturbed, as after par¬ 
turition she may leave spontaneously. When the worm begins to come out 
a common procedure is to roll it round a portion of smooth wood and in 
this way prevent the retraction, and each day wind a little more until the 
‘entire worm is withdrawn. It is stated that spend care must lie taken to 
prevent tearing of the worm, as disastrous consequences sometimes follow, 
probably from the irritation caused by (he migration of the embryos. 

The parasite may be excised entire, or killed by injections of bichloride 
ofmdcury (L to 1,000). It is stated that, the leaves of the plant called 
muirpaUeA^are almost a specific in the disease. Asaftetida in full doses is 
said to kill the worm. 

In East Africa Kolb states tliat lie found in the abdominal cavity of 
a recently killed native Massai several large nematode worms believed to 
be allied to the filaria meilinensis. lie thinks this pivasite is possibly asso¬ 
ciated with ydiat is known as the Massni disease, characterized by attacks of 
fever lasting some three days, with tenderness of the abdomen and vomit¬ 
ing. Kolb thinks that in these cases the filaria 1 which have hoiomv" encysted 
about the liver “as a normal event in their life history btiM their cysts, the 
contents escaping into the peritoneal cavity, thereby giving rise to the symp¬ 
toms.” The sybjeet is one which requires further investigation. 


VI. OTHER NEMATODES. 

Filaria.—Among less important lilarian worms parasitic in man the 
following muy he mentioned :* Filaria hm, which is a cylindrical worm of 
about 3 cm. in length and whose habitat is beneath the conjunctiva. It has 
been found on the West African coast, in Brazil, and in Hie West Indies. 
Filaria lentvt, which has been found in a cataract. Tima* specimens have 
been found together. lilaiia hibialis , which lias been found in a pustule 
in the upper lip. Filaria haminis oris, which wtfs dcserilicd by Is-idy from 
the mouth of a child. Filaria bronrhialis. whic h has been found oevasion- 

ally in the trachea, ami bronchi. This parasite has been ... in a few- 

ease* in the TTronebiples and in the lungs. There is , 10 evidence that it over 
produces an extensive verminous bronchitis similar to that which 1 have 
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describ’d in dogs. Filnria iiumHim« the ^ommon Filina sanguinis of the 
dog-^fc which Howlhy lias described two eases in man. ease with 

hrinatiyia female worms were found in the portal vein, and' the ovu were 
pr@UlU.iu the thickened bladder wall and in the ureters. 

Trichocephalus dispar ( W iMi’-vvo it.vi).—This parasite is not infrequently 
found in the eieeum and largoTiilesTine of man. it measures from 4 to 5 cm. 
Ill length* the male being somewhat shorter Mufti the femhle. <l’he worm is 
readily reuognfsied *by the remarkable dilTerenee between the anterior and 
posterior pyrtion* The former,’which forms at least three fifths of the 
body, is extremely thin and hair-like in contrast to the thick hinder por¬ 
tion of the body, which in the female is conical and pointed, and in the 
male more old use and usually rolled like a spring. T1 m-egg* -are ava 1, lctnon- 
slpilicd* <>.05 mm. iti length, and each is provided with a button-like pro¬ 
jection. . 

The. number of the worms .found |s variable, as many as a thousand Sav¬ 
ing been counted. It is a widely spread parasite. In parts of Europe it 
occurs in from 10 to ,‘i0 per cent of all bodies examined, but in the United 
States it is not so common. The triclioceph&lus rarely causes symptoms. 
French and Boycott found ma in 10 of 500 Guy’s TTospital patients. They 
found no etiological relationship of the parasite to appendicitis. Several eases 
have been reported in which profound an&'mia lias occurred in connection 
with this parasite, usually with diarrhoea. Enormous numbers may be pres¬ 
ent, as in Rudolph's ease, without producing any symptoms. 

Tluijliugnosis is readily made by the examination of the fieees, which con¬ 
tain, sometimes in great abundance, the characteristic lemon-shaped, hard, 
dark-brow n eggs. • 

Dicotophyme gigas (KivrnoxnYi.un tin;vs).—This enormous nematode, 
the male of which mcu'urc- about a., foot ill length and the female .about 
throe feet, occurs in vary many animals and has occasionally been met with 
in man. It is usually found in the renal region and may entirely destroy 
the kidney. 

Anguillula aceti. —The Anguillula aceti, or vinegar eel, is sometimes 
present in tho urine (m one ease it is said from the bladder). It is most 
probably a contamination from a dirty bottle in which the urine is col¬ 
lected. 

Strongyloides intestinalis. —Under this name are now included the small 
nematode worms found in the faves and formerly described as Anguillvjii 
xlrrraralj *. Anguillula iutesUnnlis. and Jlliabdoncmti intestinal!'.. This para¬ 
site occurs abundantly in the stools of the endemic diarrhoea of hot countries, 
and hriR been specially described by the French in the diarrhiea of Cochin- 
China. It has Ixx-n found in Manila by Strong, and thnv eases have been 
reported from nij clinic by W. S. Thayer. It is stated that llie worms occupy 
all parts of the intestines, and have even been found in the biliary and pan¬ 
creatic ducts. ' It is only when they are in very large numliors that they pro¬ 
duce syvore dili!Th<ea and ifniemin. 

Acanthocephala (Ty,yitx-ujiuusn Wokms). —The (Ugantorhynchus or 
'EcMnorhjjnchus gigas is a common parasite in the intestine of the’hog and 
attains a "large size. The larvae develop in cockchafer grubs. The Ameri¬ 
can intermediate host is the dune hug (Stilt's). Lambl found a small 
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Echinorhjiiichus in the intestine of a boy. Wolfit s specimen, why'll wa- 
found encysted in the intestine of a soldier at Netley, is stated by ^iolioli 
probably not to have been an Echinorhynuhns. Recently a case of Echini) 
rliynchus moniliformis has been described in Italy by Grassi and Gulandruccio 


F. PAftASITIC 'ATtiVCIINIDA AND TICKS. 

Pentastomes.—1. Ltxguati'La rhinama (PiiUaslo.nj.a^ liniioJilcs) has a 
somewhat lancet-shaped body. the female being front .‘1 to 4 intjies in length, 
the male,,about,an inch in length. The. body is tattering and marked by 
numerous rings. The adult worm infests the frontal sirmscs and nostrils 
ofThe dog, more rarely of the horse. ‘The larval form, which is kpown its 

the T.ingunfulf, enj-ynh, (Prilttlstolll Hill (ll'llt il'lllll t II III) , is SCCI1 ill t llO illtCVIlM I 

organsj particularly the liver, but has also been found in the kidney. The 
ad+dt worm has been found in the nostVil of n'ufn. but is very rare and seldom 
occasions any inconvenience. The larva' are by no means uncommon, par¬ 
ticularly in parts of Germany. 

2. T he Por ooepiia r.t;s co.vstrictus (Penlaslomum coiistriifiiiii), which is 
about the length of half an inch, with twenty-three rings on the abdomen, 
was found by Aitken in the liver and lungs of a soldier of a West Indian 
regiment. 

The parasite is very rare. Flint refers to a Missouri case in which front 
75 to 100 of the parasites were expectorated. The liver was enlarged and 
tne parasites probably occupied this region. In 18(59 1 saw a specimen which 
had been passed with the urine by a patient of James, 11. Richardson, of 
Toronto. 


Demodex (Acarus) folliculorum (var. hominis). —A minute parasite, front 
0.3 mm. to 0.4 mm, in length, which lives in the seliyccouh follicles, particu¬ 
larly of the, face. It is doubtful whether it product's any symptoms. Pos¬ 
sibly when in large numbers they may excite inllammation of the follicles, 
leading to acne. 

Sarcoptes,(Acarus) scabiei (I'EGw-lA'sfior).—-This is the most important 
of the arachnid parasites, as it produces troublesome and distressing skin 
eruptions. Thejtale is 0.23 mm. in length and 0.19 mm. in breadth; the 
female is 0.45 nun. in length and 0.35 mm. in width. The female can be 


spen readily with the naked eye and has a pearly-white color. It is not so 
common a parasite in the United States and Canada as in Kit rope. 

,The insect lives in a small burrow, about 1 cm. in length,'which it makes 
for itself in the epidermis. • At . the end of this hurro^ the female lives. 
The male is seldom found. The chief seat of the parnsiTi''TA''nV'fTie' fold- 
where the skin ft most delicate, as in the web between tin!’fingers anti toes, 
the backs of the hands, the axilla, and the front of the abdomen. The head 
and face arc rarely involved. The. lesions which result from the presence 
of the itch insect are very numerous and result! largely from the irritation 
of the scratching. . The commonest is a papular and vesicular rash', or, in 
children; an ecthymatous eruption. The irritation and postulation which 
follow the scratching may completely destroy the burrows, but in typical 
cases there is rarely doubt as to the diagnosis. 
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Hm. toteient is,gimple. It should consist of warm h a t ha- with a thor¬ 
ough irae of a soft soap, after which the « lrin ..ahnu |fl b g ai^int f rl with sul- 
p fiur ointm ent. w(iieh in the case of children should bo diluted. An oint¬ 
ment of naphthol (drachm to the ounce) is very efficacious. 

Leptui autumnalis (ILuivkh* Bug).—-T hjs redtlish-colored parasite, about 
half a millimetre in size, is often found in large numbers in fields and in 
gardens. Thc^r attach themselves to animals 'and man*with their sharp 
proboscides?, and the booklets of tljeir legs produce a great deal of irritation. 
TluguifiUBpst frequently found on the logs. They are readily destroyed by 
,-ulphur ointhicnt or corrosive-sublimate lotions. 

Izodiasis (Tick-fe visit).—In South Africa, particularly in the western 
provinces of the Uganda Protectorate, the western districts of German East 
Africa*and the eastern regions of the Congo Free State, there is a disease 
known by this name, believed to be transmitted by a tick—the Ornithodorus 
or Argos mouhata. Christy plates that- the bite of the 0. Savignyi 3oes not 
produce any ill effects. The ticks live in old houses, and their habits are 
u*ry much like those of the common bedbug. The symptoms are pains in 
th e h a nd , bg.elt.und limbs, vomiting, fever and diarrhoea, which may last for 
from two to four weeks. Death may occur between the tenth and fifteenth 
days. A majority of the cases recover. A spirillum has been described in 
the blood by P. II. ltoss and Milne. 

The Dermqccntor occidentals is present in the Northwestern States from 
California to Montana. The bites may cause severe lymphangitis. It appears 
to be the medium of transmission of the llocky Mountain spotted fever, whjfh 
is described on p. this. 

In Arizona anfl other parts of the Southwestern States, a tick— Ornitho- 
donis nicynini —is occasionally found in the car and in the nose, causing 
suppuration and intense suffering. 

Several other varieties of ticks are occasionally found on man—the Ixodes 
riciiuu and the Dcrmaccntor Amcricanus, which are met with iu horses 
and oxen 


G. PARASITIC INSECTS. 

Pediculi (Pjitjiiiiiasis; Pediculosis). —There are three varieties of the 
laxly louse, which are found only in persons of uncleanly habits. 

Pedk'ulvs caimtis.— The male is from 1 to l.o mm. in length and Hie 
female nearly* 2 nun. The color varies somewhat with the different races 
of men. it is lijfht gray with a black margin in the European, and very 
much darker in the negro and Chinese. They are oviparous, and the 
female lays alxjut. sixty eggs, which mature in a week. The ova are 
attached to the hairs, and can be readily seen as white specks, known 
popularly as. pits. The symptoms arc irritation and itching of the scalp. 
When numerous, the insists may excite an eczema or a pustular derma¬ 
titis, which causes crusts and scabs, particularly at the hack of the head. 
,ln the most extreme cases the lmir becomes tangled 'in those crusts and 
matted together, forming at the occiput, a linn mass which is known as 
plica polonira, ns it was not infrequent among the Jewish inhabitants of 
Poland. 
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Pediculus coiti’OHJS (vestimcnlonun) . —This is considerably larg§£,than 
the head louse. It lives on the clothing, and in sucking the bloodcauscs 
minute haemorrhagic specks, which are very common about the neck, bacic, 
and abdomen. The irritation of the bites Jmui-jam se urtica ria, and the 
sc ratching ig . usually in linear t lines. In Ibng-standing cascS", "particularly 
in old dissipated characters, the skin ^becomes rough and greatly pigmented; 
a condition which’has been termed the vagabond's disease— morbui erronnm 
—and which may bo mistaken for the brpnzing of Addison’s disease. The 
pigmentation in some cases may be extreme and extern? to the face and 
buccal mucosa. 

Phtiiirius pubis differs somewhat from the other forms, and is found 
in the parts of the body covered with s\iort hairs, as the pula's; more rarely 
the axilla and eyebrows. 

The taehes bleudtres or peliomata, excited by the irritation of pcdiculi, are 
peculiar subcuticular bluish or slate-cob*red spn^s from 5 to 10 mm. In diam¬ 
eter seen about the abdomen and thighs, particularly in febrile? cases. They 
are very well pictured in Murchison's work on Fevers. The spots are more 
marked on white thin skins. They are stains caused by a pigment in the 
secretion of the salivary glands of the louse. I have never seen these macula 
cerulece, as they are also called, without finding the lice or their nits. 

Treatment. —For the Pediculus cn/iilis, when the condition is very bad, 
the hair should be cut short, as it is very dillicult to destroy thoroughly all 
the nits, llepeated saturations of the hair in coal-oil or in turpentine are 
usually efficacious, or with lotions of carbolic acid, 1 to 30. Scrupulous 
cleanliness and care arc sufficient to prevent recurrence. In the case of the 
Pediculus corporis, the clothing should be placed for houfs in a disinfecting 
oven. To allay the itching a warm hath containing 4 or 3 ounces of bicar¬ 
bonate of soda is useful. The skin may be rubbed with a lotion of carbolic 
acid, 2 drachms to the pint, with 2 ounces of glycerin. For the Phthirins 
pubis white *precipitate or ordinary mercurial ointment should be used, and 
the parts should be thoroughly washed two or three times a day with soft soap 
and water. 

Cimex lediulariun (Common Bedbug).—' The tropical and subtropical 
variety is Cimex rotutidalius (\V. S. Patton). It liven in the crevices of the 
bedstead and in the cracks in the floor and in the walls. It is nocturnal in 
its habits. The peculiar odor of the insect is caused by the secretion of a 
special gland. The parasite possesses a long proboscis, with which it sucks 
the blood. Individuals differ remarkably in the reaction to the bite of this 
insect; some are not disturbed, in the slightest by them, in others the irrita¬ 
tion causes hypenrmia and often intense urticaria. Furftigafbm with sul¬ 
phur or scouring *with corrosive-sublimate solution or kerosepe destroys them. 
Iron bedsteads should be used. 

Pulex irritans (Common Flea).— The male is from 2 to 2.5 mm. in 
length, the female from 3 to 4 mm. The flea, is a transient parasite on 
man. The bite causes a circular red spot of hyperamiia in the centre of 
which is,a little speftk wlrerc the boring apparatus has entered. The amount 
of irritation caused by the bite is variable. Many persons suffer intensely 
and*a diffuse erythema or an irritable urticaria develops; others suffer no 
inconvenience whatever. 
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The* Pule* penetrans ( sand-flea ; jiggef) is found in tropical countries, 
particslarly in the West Indies and South America. It is much smaller 
than the common Ilea, and not 'only penetrates the- skin, but burrows and 
produces an inllariimation with pustular or vesicular swelling. It most fre¬ 
quently attacks the feet. It is* readily removed with a needle. Where they 
exist in large numbers the essential oils are used on the feet as a preventive. 

H. PARASITIC FLIES. 

MYIASIS (Myiosis). 

The accidental invasion of the body cavities and of the skin by the larvae 
of the vliptera is kitBwii as myiasis. 

'The larva* of the Luuilia macellaria, the so-called screw-worm, have been 
found in the nose, in wounds, and ip the vagina after delivery. They can 
be removed readily with the forceps; if there is any difficulty, thorough 
cleansing and the application of iyr antiseptic bandage is sufficient to kill 
them. The ova of the blue-lwttle fly may be deposited in the nostrils, the 
ears, or the conjunctiva—the myiasis narium, aurium, conjunctiva!. This 
invasion rarely takes place unless these regions arc the seat of the disease.* 
In the nose and in the ear the larva* may cause serious inflammation. Even 
the urethra has not been spared in these dipterous invasions. 

Gastrointestinal myiasis may result from the swallowing of the larvse of 
the common house-Hv or of species of the genus Anthomyia. There are mapy 
cases on record in which the larvae of the Musca domeslica have been dis¬ 
charged by vomiting. Instances in whicli.dipterous larva! have been passed 
in the ficces are less common. Finlnyson, of Glasgow, has reported an inter¬ 
esting case in a physician, who, after protracted constipation and pain in 
the back and sides, jftssed large numbers of the* larva; of the flower-fly— 
Anthomyia canicularis. Among other forms of larva? or gentlea, as they are 
sometimes called, which have been found in the feces, are those of the com¬ 
mon house-fly, the blue-bottle fly, and the Teehomyza fused. The larva? of 
other insects are extremely rare. It is stated that the caterpillar of the 
taby moth has boon found in the feces. 

A specimen of the llonuilomyia scularts, one of the privy, flies, was sent 
to me by Dr. IIartin, of Kaslo City, British Columbia, the larva* of which 
were passed in large numbers in the stools of a man aged twenty-four# a 
native of Loujsiann. They were present in the stools from May 1 to July 
15, 1807. 

Although no grave results necessarily folldw the invasion of the alimen¬ 
tary tract by these larva 1 , yet they may be the cause of serioqs intestinal ulcer¬ 
ation manifesting itself by a dysenteric disease with fatal result. 

Cutaneous Myiasis. —The most common form of cutaneous myiasis is that 
in which an external wound becomes “ living,” as it is called. This myiasis 
vulnerum is caused by th? larva 1 of either the blue-bottle or the common 
flesh-fly. 

* The skin may also be infected by the larvae of the Musca vomitoria, but 
more commonly by the bot-flies of the ox and sheep which occasionally attack 
man. This condition is rare in temperate climates. Matas has described a 
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case in which oestrus larvae were found in the gluteal region. In .parts oi 
Central America the eggs of another bot-fly, the Dermatobia, are noUnfrc- 

quently deposited in the skin and produce a swelling very like tile ordi 
nary boil. ' ' 

Dermamyiasis linearis t migrans oestrosa is a remarkable cutaneous condi¬ 
tion, observed particularly in Russia and occasionally in other countries, in 
which the larva ^f Gastrophilus cqu{ (Samson), the horse bot-fly, makes ?t 
s ightly raised pale red “ line " which travels over the body surface,‘soundimes 
with great rapidity. It has been referred,to as Larva mig rail's add as (Veep- 
mg Lruptiop. (See Hamburger, Journal of Cutaneous Diseases, l!)()t.) 

In Africa the larvae of the (favor Hy arc not uncommonly found beneath 
the skin in little boils. In the Congo region, Dutton, Todd, and Christv 
found a troublesome blood-sucking dipterous larva, known as the floor matron 
the fly of which is the Anrlimeromyia lutcola. * * 

Caterpillar Rash.— In some districts in Europe the hairs of the proces¬ 
sion caterpillar, particularly of the species Uycthocnmpn, cause an intense 
urticaria, the so-called V. epidemlra. There are districts in Switzerland 
winch have been rendered uninhabitable in consequence of the skin rashes 
caused by the caterpillars. Of late years in New England and some other 
* parts of the Ended States the caterpillar of the brown-tailed moth has caused 
much discomfort. The hairs are widely distributed by the wind, and the barbs 
are so arranged that they readily work into the skin. Whole families have 
been affected by an intense eruption which has been mistaken for that of 
small-pox. In England, Thresh has called attention to the frequency of these 
caterpillar rashes due to the yellow-tailed moth, Poribrsia sJilis. 

,, o HarVest Rash (Erythema Ai.ttmvalk).— In parts of England durin- 

zz zSzizc ■, zr ^ «•** 

The mite attache, iL'lf Y tho'Yin In-1° NV"" ""*• 

swollen red .Women may tometime, be «e„ Y Yd t 

vesicular, sometimes a rmstulm r ■ nrignt-red dot. A papulo- 

itching. So SiZ m Y 3 l!e Zf V "" . . 

attacked at once that susr.ieion 1 P prl,a P 8 entire family 
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SECT TON II. 


SPECIFIC INFECTIOUS DISEASES. 

i. Typhoid fever. 

Definition. —A general infection caused by bacillus typhosus, character 
i/od anatomically bv hyperphyki and alceration of the intestinal lymph-folli 
lies, swelling of the mesenteric glands and spleen, and pareneliymatoui 
changes in the oilier organs. There.*are eases in which the local changes an 
slight or absent, and there are others with intense localization of the poisor 
in the lungs, spleen, kidneys, or cerebro-spinal system. Clinically the diseasi 
is marked by fever, a rose-colored eruption, diarrhoea, abdominal tenderness 
tympanites, and enlargement of the spleen; but thes^symptoins are extremely 
inconstant, and even the fever varies in its character. 

Historical Note. —1 lux ham, in his remarkable^ Essay on Fevers, had 
“ taken notice of the very great difference there is between the putrid malijf- 
mut and the slow nervous fever.' 7 In 1813 Pierre Bretonneau, of Tours, 
distinguished “dotfiiencnlerite” as a separate disease; and Petit and Serrcs 
described ciitero-niosoiitoric fever. In 182!) Louis’ great work appeared, in 
which the name “ typhoid ” was given to the fever. At this period tvfdioid 
fever alone prevailed in' Paris and many European’cities, and it was univer¬ 
sally believed to be identical with the continued fever of Great Britain, where 
in reality typhoid and typhus coexisted. The intestinal lesion was regarded 
as an accidental occurrence in the course of ordinary typhus. Louis’ stu¬ 
dents returning to their homes in different countries had opportunities for 
studying the prevalent fevers in the thorough and systematic manner of their 
master.. Among these were certain young American physicians, to one of 
whom, Gerhard, of Philadelphia, is due the great honor of having first 
.dearly laid down the differences between the two diseases. His papers in 
the American Journal of the Medical Sciences, 1837, are the first which 
give a full and satisfactory account, of their clinical and anatomical distinc¬ 
tions. The studic* of dames Jackson, Sr. and Jr., of Enoch Hale and of 
George G. Shattiifk, of Boston, and of Alfred Stille and Austin Flint made 
the subject very familiar in American medicine. In 1812 Elisha Bartlett's 
work appeared, in which, for the first time in a systematic treatise, typhoid 
and typhus fever were separately considered with admirable clearness. In 
Great Britain the recognition.of lln 1 difference between the two diseases was 
very slow, and was due largely to A. P. Stewart, and, finally, to iho careful 
Audios of Jonnor between 181!) and 1850. 

Etiology.— Gen mi at. Prevalence.—T yphoid fever pA’vails especially in 
temperate climates, in which it constitutes the most common continued fever. 
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Widely distributed throughout all, parts of the world, it probably presents 
everywhere the same essential characteristics, and is everywhere an index of 
the sanitary intelligence of a community. Imperfect sewerage and contain fc 
iiiatcd water-supply are two special conditions favoring the distribution of 
the bacilli; filth, overcrowding, and had ventilation are accessories in lower¬ 
ing the resistance of the individuals exposed. While from an infected person, 
the disease may be spread by } infers, food, and flics. 

In England and 1 Vales in 1906 the disease was fatal to 3,169 .persons, a 
mortality of 93 per million of living persons. It destroys more lives in 
proportion to population in towns than .in the country. The rate was lower 
in 1906 than in any year but one since 1869. Compared with the quinquennial 
average, there was a very marked reduction (Tivtham). 

In India the disease is very prevalent; no race or efted is exempt, and 
80 per cent of the cases of continued fever lasting three weeks prove'to 
be enteric (L. Eogers). 

In the United States typhoid fever continues to lie disgracefully prevalent. 
From 1900 to 1901 thedeath rate in the registration areaswas 33.8 per 100,000. 
It is estimated that from 35,000 to 40,000 persons die of it every year, so 
/hat at a moderate estimate nearly one half million people arc attacked an¬ 
nually. It is more prevalent, in country districts than in cities, and, ns Fulton 
has shown, the propagation is largely from the country to the town. What is 
needed both in Canada and the Cnited States is a realization by the public 
that certain primary laws of health must be obeyed. 

,In Germany the larger cities have comparatively little typhoid fever. 
The story of Hamburg, as told bv Reincke (Lancet, i, 19(H), -hoidd be read 
by all interested in the disease. During the past twenty-live years the death 
rate from enteric in Prussia has been reduced from an average of over 6 to 
less than 2 per 10,000 of the population. It is still verv prevalent in some 
of the country districts. 


Typhoid fever has been one of the great scourges of the armies, and kills 
and maims more than powder and shot. The story of the recent wars forms 
a sad chapter in human inefficiency. 

In the Spanish-American War the report of the Commission (Reed. 
\ aughan, and Shakespeare) shows that one tilth of the soldiers in the national 
encampments bad typhoid fever—among 10T.9;;{ ,„cn (here were ‘'Oi ls 
cases with 1,580 deaths. In 90 per cent of the volunteer regfnmnt- 
* d s<: , roke out wlt h,n eight weeks after going into camp. In 
he ojnmon of the Commission the most important factors were camp poll,i- 

th f a f S d earrlcr8 of C0nta « 10 ',> a "d the contamination through the air in 


had^OSltas^rd W r thc B [ itisl ‘ arniv ’ 53 W officers and men. 
had 57,684 ca es of enteric fever, with 8,«5 deaths (Simpson), while onh 

252? - ;j; c c 
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nut doubt a very important factor in (lie,.infection of both food and drink. 

f)n the other hand, the Japanese and Russian War demonstrated the re- 
lrfui'kaljc efficiency of modern hygiene, if carried out in an intelligent man¬ 
ner. The Japanese returns are not yet published, hut no great war has ever 
been conducted witli such forethought for the pVeservation of the fighting 
unit, and in consequence the mortality from typhoid fever and dysentery was 
exceptionally low. 

Season *—Almost without exception the disease is everywhere more preva¬ 
lent in the gutum^, hence the old popular name autumnal fever. The exhaust¬ 
ive study of this question by Sedgwick and Winslow shows everywhere a strik¬ 
ing parallelism between the monthly variations in temperature and the 
pievulence of the disease. Ip a lew cities, notably Paris, Philadelphia, Chi- 
iiigo, a*id Dresden, flic curves arc irregular, showing, in addition to the usual 
summer rise, two secondary maxima in the winter and spring, and these 
authors suggest that epidemics at these seasons are characteristic <Jf cities 
whose water-supply is most sfihjcct to pollution. In their opinion “the most 
icasonahle explanation of the seiisoipil variations of typhoid fever is a direct 
clfcet of the temperature upon the persistence ill nature of the genus which 
proceed from previous victims of the disease.” 

Of 1,500 cases at the Johns Hopkins Hospital (upon the study of which 
this section is based). Kid were in August, September, and October. 

Six. —Males and females are equally liable to the disease, but males are 
much more frequently admitted into hospitals, 2.4 to 1 in our series. 

Age. —Typhoid lever is a disease of youth and early adult life. T^ie 
greatest susceptibility i- between the ages of fifteen and twenty-five. Of 
1.500 cases treated in my wauls at the Johns Hopkins Hospital there wore 
under fifteen years of age, 251; between fifteen and twenty, 25:?; between 
twenty and thirty. OKU; between thirty and forty, 227; between forty anil 
lifly. KM; between liflyauid sixty. S; above sixty, ]]»; age not given, 1. Cases 
me rare over sixty, although Manges believes that they area more common 
than the records show. As the umis’ is often atypical the diagnosis may he 
uncertain hud the di-ease not recognized until autopsy. It is not very infre¬ 
quent in childhood, but infants are rarely attacked. Murcliiswi saw a ease 
;it the sixth month. There is no evidence that the disease is congenital even 
hi eases in which the mother has contracted it late in pregnancy. 

Ijniuunilii .—Not all exposed to the infeetion take the disease. Some fam¬ 
ilies seem more susceptible than others. One attack usually protects. '1 v*o 
Hacks have been described within a year. “Of 2,000 eases of enteric fever 

■ I llu* Hamburg (ieueral Hospital, only 11 persons were affected twice and 

■ ■•ilv 1 person lliace times" (Drenchfold). I’f is well known that usually 

v, it bin a short time, after recovery the immune suhstaiucs disappear from the 
I lood, yet in most eases the relative immunity lasts a long time, frequently 
lor lift!. An experimental explanation for this fact has been given in the 
demonstration •that animals which have once reacted to the typhoid infec¬ 
tion, ri;aet in throwing out* immune substances lriore quickly and in larger 
amounts when danger again threatens (Cole). • 

• Hai; i i.i.i;s Ti'l’Jlosi's.—The researches of F.herth, Koch. Guffky. and others 
have shown that there is a special micro-organism constantly associated yith 
typhoid fever, (a) General Characters.— It is a rather short, thick, flagol- 
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lated, mgt.ilo lull-ill ns. with roundml ends, in one of which, someii mcs* *i n Ik>I1i 
( particularly in cultures), there can hi' seen a glistening round body, at one 
time believed to bo a spore; but these pfilar structures arc probably orily 
areas of degenerated protoplasm. It grows readily on various nutritive media, 
and can now be differentiated from Bacillus ivli, with which, and with certain 
other bacillf; it is apt to be confounded. This organism now fulfills all the 
requirements of Ivoclrs law—if is constantly present, and it. grows outside the 
body in a specific manner; the third requirement, flu* production of the, 
disease experimentally, has been successfully met by (Iriinbmun, of locds, wlm 
has produced the disease in ehimpanzc.es. The bacilli or their «i ox ins inocu¬ 
lated in large quantities into the blood of rabbits' arc pathogenic, and in 
some instances ulcerative and necrotic lesions in the intestine may he pro¬ 
duced. But similar intestinal lesions may be caused bv iff her bacteria^ includ¬ 
ing Bacillus coli. 

Cultures are killed within ten minytes by p temperature of (50° 0. They 
may live for eighteen weeks at -a 0 allhough most die within two weeks, 
and all within twenty-two weeks (Bark I. The typhoid bacillus resists ordi¬ 
nary drying for months, unless in very thin layers, when it is killed in five 
to fifteen days. The direct rays of the sun completely destroy them in from 
four to ten hours’ exposure. Bouillon cultures are destroyed by carbolic acid, 

1 to 200, and by corrosive sublimate, 1 to 2..VMI. 

( b) Distribution in the Body .—During recent years our ideas in regard 
to the distribution of the typhoid bacilli have lx'cn much modified, owing to 
the demonstration that in practically all cases the bacilli enter the ci rcul at¬ 
ing ^blood and are carried throughout the body. During life they may 1* 
demonstrated in the circulating blood in a large proportion of cases, in 
75 per cent of 004 collected cases (Coleman and Buxton). They occur in 
the urine in from 25 to .40 per eent of the cases. They may be isolated from 
the stools in practically *all cases at some stage. They are probably always 
present in the ro^g spots. They are reported to have been cultivated from 
the sweat, and they undoubtedly occur with considerable frequency in the 
spuiii'n (Kichardson, itau, and others). At au topsy they are fi/unil widclv 
distributed, taost numerous and constant usually in the mesenteric glands, 
spleen, and gall-bladder, but are found in almost all organs, even the mus¬ 
cles, uterus, and lungs (von Drigalski). Cultures made from the intestines 
at autopsy (according to .Jurgens, and also von Drigalski) show that tliev 
ffte very few or can not be cultivated from the rectum up to the csecum, hut 
above this they increase in number, being very numerous iq the d uoden um 
and. jejunum, and practically constant in cultures made from the mucous 
membrane of the stomach. They arc also present in the oesophagus and 
frequently on the t ong ue and tonsils. From endocardial vegetations, from 
maningeal and pleural exudates and from foci of suppuration in various 
parts of the body', the bacilli have also been isolated. A most important and 
remarkable fact is that at times they may lie present in the stools of persons 
who show no symptoms of typhoid fever, but who"have lived in very elpse asso¬ 
ciation .with typhoid-fever patients. ~ This is especially true of children. 

(c) The Bacilli Outside the Body. —Imaturik. water the bacilli retain 
th«r vitality for .weeks, but under ordinary conditions, in competition with 
saprophytes, disappear within a few days. The question of the longevity of 



TtrilOID FEVER. 


61 


the J;yl>hoid bacillus in water is of great* importance, and has been much 
discussed in connection with the supposed pollution of the waters of the Mis¬ 
sissippi* by the Chicago drainage canal. The experiments of E. 0. Jordan 
would indicate that the vitality was retained as a .rule not longer than three 
days after infection. Whether’an increase can occur in water is not finally 
settled. Their detection in the water is difficult } and although tfiey undoubt¬ 
edly have'becn found, many such discoveries previously reported are not cer¬ 
tain on account of "the inaccurate,differentiation of the typhoid bacillus and 
varieties of .the iiitestinal bacillus closely resembling it. Both Prudden and 
Ernst have found it in water filters.. 

There are cities deriving their ice supply from polluted streams with 
low death rates from typhoid fever., Sedgwick and Winslow conclude from 
their etfreful study tliat very few typhoid germs survive in ice. The Ogdens- 
Imrg epidemic in 1 !)02-'03 was apparently due to infection frqm ice. 
Typhoid bacilli were growij .from frozen material in it (Hutchins and 
Wheeler). 

In milk the bacilli undergo rapid development without changing its 
appearance. They may persist for three months in sour milk, and may live 
for several days in butter made from infected cream. 

Bobertson has shown that under entirely natural conditions typhoid bacilli 
may live in the upper layers of the soil for eleven months. Von Drigalski 
-ays if stools which contain typhoid bacilli are kept at room temperature the 
H. ii/jilias/is disappears in a few day-. 

The direct infection by dust of exposed food-stuffs, such as milk, is ve*y 
probable. The bacilli retain their vitality for many weeks: in garden earth 
twenty-one days, i!i tilter-sand eighty-two days, in dust of the street thirty 
days, on linen sixty to seventy days, on wood thirty-two days; on thread kept 
under suitable conditions for a year. • 

Moons of C'ONVjiVA'S'CK. — (a ) Contagion .—Dircbt aerial transmission does 
n ot se em probable. Each ease should be regarded as a possible source of 
infection, and in houses, hospitals, schools, and barracks a widespread epi¬ 
demic may arise from if. Fingers, food, and flies, are the chief means of 
local propagation. It is impossible for a nurse to avoid finger Contamination, 
and without scrupulous care the germs may be widely distributed in a ward 
or throughout a house. Cotton or rubber gloves are used hi some institu¬ 
tions. Even with special precautions and an unusually large proportion of 
nurses to patients, we have not been able to avoid “house” infection at tile 
Johns Hopkins,Hospital. T. B. Futclier has analyzed the 31 eases contracted 
in the hospital among our first 1,500 cases: physicians, 5 * among a total of 
‘•’88; nurses, )5 of>a total of 107; patients, 8 out of a total of 4?.05(i admis¬ 
sions; 4 of thcs(> occurred ill a small ward epidemic. Two orderlies were 
infected while earing for typhoid patients, and one woman in charge of a 
supply room, where she only handled clean linen. Newman concludes from 
his study of eiiterie in London that direct personal infection, and infection 
through food are the two common channels for its propagation. 

(b) Infft<ljon~of juilar is the most common source tif wide spread epi¬ 
demics, many of which have been shown to originate in the contamination 

—-- —-----i-»- 

* Only three of these were in attendance on typhoid cases. Two of the Hvi* died-. 
Oppenhoimer and Ochsner. 
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of a well or a spring. A very striking one occurred at Plymouth, Pa., in 
1885, which was investigated by Shakespeare. The town, with a population 
of 8,000, was in part supplied with drinkftig-water from a reservoir fed tn 
a mountain stream.' During January, February, and March, in a cottage 
by the side of and at a distance of from (10 to ,80 feet from this stream, a 
man was ilk with typhoid fever. The attendants were in the habit at night 
of throwing out tTie evaenattorts on the ground toward the stream'! During 
these months the ground was frozen and covered with Show* In the latter 
part of March and early in April there was considerable rtrtnfall jind a tlmw. 
in which"a large part of the three months’ accumulation of discharges wa- 
washed into a brook, not <50 feet distant. At the veiy time of this thaw 
the patient had numerous and copious discharges. About the IOth of April 
cases of typhoid fever broke out in the town, appearitfg lor a time* at the 
rate of fifty a day. In all about 1,‘fOO people were attacked. Alt immense 
majority of all the cases were in the yurt ot jibe town which received water 
from the infected reservoir. 

The experience of Maid-tone in 189?,illustrates the wide-spread and seri¬ 
ous character of an epidemic when the water-supply becomes badly contami¬ 
nated. The outbreak began about the middle of September, and within the 
first two weeks .I (HI cases were reported. By October Hit It there were 1.T1S 
cases, and by November ITtli 1.81s cases. In all. hi a population of 35,000. 
about 1 , 1)00 persons were attacked. 

(<■) Typhoid Carrirrx .—The luuilli may persist for years in the bile 
passages and intestines of per-ons in good health. They have been found lo 
Young in the urinary bladder, and by Ilunncr in the gall-bladder, ten and 
twenty years after the fever, and there have been ca-es of typhoid hone lesion 
from which the bacilli were isolated many years after the primary attack 
Within the past few years the work of Sira—long observers has called attention 
to a group of chronic typhoid carriers of the first importance in the spread 
of the disease. One woman, a bakci, had typhoid fever ten years previou-lv 
The bacilli were found iu large numbers in her stools. Everv new eniplovce 
in the bakery sooner or later became seriously ill vtilh tvphoid-likc svmptom-. 
and in two persons ♦he disease proved lalal. Several localized epidemics have 
been traced to these carriers, parliuilaily in a-vlums. as determined hv tie 


Notch asytuins at wliuh 
ok urred, reported 31 case- 


Strassburg obwrvers. l.edingham, in one of tin 

since 180.3 small outbreak* of typhoid fever ha,. 

with 9 fatal. Nothing abnormal could be determined in the water or in tli 
milk, three typhoid carriers were delected. Soper reports an instance u 
which a cook, apparently in perfect health, but m whose stools bacilli ha 
been present in large mimbeiV, had lieen responsible forvthe occurrence o 
typhoid in seven, households in live wars. Apparently Iherf is no limit I 
the length of time in which the bacilli mav remain in the‘bile passages am 
pass into the stools. Dean reports a case of a carrier of twenty-nine Year- 
standing, and instances of even longer duration are recorded • 

(d) lotion of Fond. Milk may he the source of infection. .One n 
he most thoroiig dy.studied epidemics due to tin's cause was that investigate 
by Ballard in Islington. The milk may he conlaminalcd by infected wale 
me-i -n cleaning tin*cans. The milk epidemics have been collected by Krm- 
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Th«* germs limy lie conveyed in ice, salads of various sorts, elc. The 
danger of eating (elery and oilier uncooked vegetables, which lia\e grown 
ill soil .on which infected material has lieen used as a fertilizer, must not 
lie forgotten. 

Oysters. —Much attention his been paid of lafe years to the oyster as a 
source of infection. In several epidemics’ such as that in «Middletown, 
reported fey Conn, that in Naples, by Lav is, ’and in tlfD outbreak which 
, occurred ai Winchester, the chain of circumstantial evidence seems com¬ 
plete. Mos^ suggestive sporadic cases have also been recorded by Broadbent 
and others. .Foote showed that oysters taken from the feeding-grounds in 
rivers contain n larger number of micro-organisms of all sorts than those from 
(he sea. Chauteniesse found typhoid bacilli in oysteis which had lain in 
infected sea-water, even after they had been transferred to and kept' in fresh 
water for a time. ('. W. Field, working in the laboratories of the Department 
of Health, New York (1901), conlirms the observations of both Foftte and 
Chantomosse, but he could ntit determine that the bacilli were able to mul¬ 
tiply within the ovslers. Mosnv, in his report to the French Government 
(1 !M)0), admits the possibility of oyster infection, but lie thinks that the oyster 
plays a very small nilr in-relation to the total morbidity of the disease. Mus¬ 
sels have also been found contaminated with typhoid bacilli, and it is stated 
that dried fish have carried the in fee lion. 

(r) Fill’s.— The importance of Hies in the transmission of the disease 
was brought out very strongly in the Spanish-American War in 1898. The 

h’eport of the Con.. (Heed, Vaughan, and Shakespeare) states that 

“ Hies were undoubtedly the most active agents in the spread of typhoid fever. 
Flics alternately vjsited and fed on the infected ftvcal matter and the food 
in the mess-tent. . . . Typhoid fever was much less frequent among members 
of messes who had their mess-tents screened than it was among thosy who 
took no such precautions." In the South African War there was a perfect 
plague of dies, particularly in the enteric fever tents, and among the army 
surgeons the opinion was universal that tliej had a great deal to do with the 
disseniinarton of the disease. Firth and Horroeks demonstrated the readi¬ 
ness with which Hies, after feeding on typhoid stools #r fresh cultures of 
typhoid bacilli, could infect sterile media. One of the most interesting 
studies on the question was made in the Chicago epidemic of, 1902 by Alice 
Hamilton. Flics iaught in two undrained privies, on the fences of two yards, 
on the walls of two houses, and in the room of a tvphoid-fever patient, were 
mod to inoculate eighteen tubes, and from five of these tubes typhoid bacilli 
"ere isolated. * 

(/) Contamination of the Soil. —Filth, hafl sewers, or cesspools can not 
in themselves cause typhoid fever, but they furnish the conditions suitable 
for the preservation of the bacillus, and possibly for its propagation. 

Dust may bo an important factor, though it has been shown that the 
bacilli die very-quickly when desiccated. In the dust storms during the South 
African YVar the food was’ofien covered with dust. Possibly, too, as Bar¬ 
ringer suggests, the dust on the railway tracks may become contaminated. 
Men w’orking on the tracks urC very liable to infection. 

Mowsa ob XiiV£CT)on.—W hile the bacilhut has its primary seat of action 
in the lymphatic tissues of the intestines, the fever is very largely due ti 
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its growth in the internal organs. As Maelngan very well puts it, thejiciion 
is .dual, one a local specific actioiS of the parasite on the glands of the intes¬ 
tines, and a general action of the organism pn the blood and tissues. A single 
bacillus in ten days, as he says, might produce a billion, and the incubation 
represents the period during which the bacilli are being reproduced. 

We may recognize the following groups:'1 . Ordinary typhoid fever with 
marl-ed enteric lesion*. An ijnmeuse majority of all the cases are of this 
character; and while the spleen and mesenteric glands arc involved the lym¬ 
phatic apparatus of the intestinal walls hears the brunt t of the' attack. 2.' 
Cases in which the intestinal lesions are very slight, and may bfi found only 
after a very careful search. In reviewing the cases of “ typhoid-.foyer'with¬ 
out intestinal lesions,’’ Opie and Bassett call attention to the faert that in 
many negative cases slight lesions really did* exist, utfiile .ig others death 
occurred so late that the lesions might have healed. IiLLSome cages the 
disease, is a general scptica-inia witli symptoms of severehjjriHcntion and higli 
fever and delirium. In others the main lesions mayVrtn organs—liver, 
gall-bladder, pleura, meninges, or even the endoeardittri Cuses iu^which 
the typhoid bacillus enters the body without m lesion of the intes¬ 
tine. In a number of the earlier cases reporte®i^jpjh the demonstration 
of the typhoid bacillus was inconclusive. In othefs the intestine showed 
tuberculous ulcers, through which the organisms may have entered. But 
after excluding all these, a few cases remain in which the demonstration of 
the typhoid bacillus was conclusive, eases in which death occurred early, and 
yet after a very careful search no intestinal lesions could be found. There 
were 4 cases in this series. l T ndoul»te<lly the intestinal le-ions may be so 
slight as not to be recognizable at autopsy. There is no conclusive evi¬ 
dence that typhoid bacilli ever enter the body except through the intestinal 
tract. 4. Mixed infections. It is well to distinguish, as Drcsehfeld points 
out,'between double infections, as with bacillus tuberculosis, the diphtheria 
bacillus, and the plasmoilia of Lavcran, in which two different diseases are 
present and can be readily distinguished, and the true mixed or secondary 
infections, in which the conditions induced by one organism favor the growth 
of other pathogenic forms; thus in the ordinary typhoid-fever cases sec¬ 
ondary infection with the colon bacillus, the streptococcus, staphylococcus, 
or the pneumococcus, is quite common. .">. Pam-typhoid infections. In 
1898 Gwyn reported a remarkable case from my clinic, which presented all 
of the clinical features of typhoid fever, but in which no serum reaction with 
fl. typhosus was present. From the. blood of this patient he isolated in pure 
culture a bacillus, differing from II. typhosus, but having properties inter¬ 
mediate between B. typhosus and B. eoli. This organism resembled one 
which was isolated in 1897 by Widal from an oesophageal*’abscess, and which 
he called a para-colon bacillus. In 1900 Cushing reported from the Johns 
Hopkins Hospital the cultivation of a similar organism from a costo-chon- 
dral abscess following an attack resembling typhoid fever. These organisms 
belong in a group which also contains It. ente.ritidis, described ns the cause 
of meat poisoning, and also several varieties causing diseases in animals. 
Since 1900, following the introduction of.more accurate bacteriological 
methods, similar organisms have been cultivated from numerous cases (now 
many hundreds) Clinically like mild typhoid. ' Enlargement of the spleen 
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has Men quite constantly present, while;rose,spots have been frequently seen, 
nail intestinal symptoms, even haemorrhages, have occurred, but perforation 
*' a!# " ot met wi th. Many eases have a very brief but acute course, re- 
Kinblmg food poisoning. The sequelae of ordinary typhoid fever may occur, 
and the para-typhoid organism has been isolated from the lesions of osteo- 
nyvelitis, an inllamed testis, and a cliondroste’rnal abscess. In the ordinary 
work of a.medical clinic the cases are not very common. There were only 8 in 
11"’ ] ® st 5 ,p0.eases in. my series. There have been about 15 autopsies (Birt), 
imi.i j uiUi.enterL> lesions. There is nothing in the clinical or anatomical 
features* to- differentiate it from ordinary typhoid, and for practical pur- 
po.-os thuyvmay be considered the same disease. The question is a bacterio- 
logical one, and the diagnosis rests upon the cultural peculiarities of the 
orgamsn* isolaiHt fr«h the blood or stools, and upon the agglutination tests. 

Lycal Ig/ectigl^The typhoid bacillus may cause a local abscess, cystitis, 
or eholccystitiTwBBK evidence of a general infection. 1. Terminal hjphoid 
mjcdwm In rajJgPatgnces tiie bacillus causes a fat* infection towards the 
enuof other oiseaQM^ Jgyt subjects may, of course, be* typhoid carriers. In 
two cases of maiigna^gy^se at the Johns Hopkins Hospital the bacilli 
aeie isolated from the^Boaf and there were no intestinal lesions. 

Products of the Growth of the Bacilli .—Brieger isolated from cultures 
a poison belonging to the group of ptomaines—typhotoxin. Later he and 
Fraonkel isolated a poison belonging to the group of .toxalbumins. Accord¬ 
ing to Pfeiffer, the chief poison belongs to the intracellular group of toxins. 
Skimpy Mai tin lias isolated a poison which is in the nature of a secretion, 
! mt (lot ' s not differ from that contained within the bacterial cell. Injected’ 
into animals it causes lowering of teni|)erature, diarrhoea, loss of weight, and 
degeneration of tire myocardium. Its chemical nature is not known. Sim- 
il.ii. but weaker, poisons may also be isolated from cultures of Bacillus.,coli 
ami other members df this group. Xo toxins have.yet been isolated which 
inu-ie changes in animals at all comparable to typhoid fe\er in human beings. 
Macfadyen and Howland, by mechanically breaking up the bacilli after they 
had been titizen by means of liquid air obtained toxins, which injected into 
monkeys had both antitoxic and antibacterial properties. 

Morbid Anatomy. I \testini.s. —A catarrhal condition exists through¬ 
out the small and large bowel. Specific changes occur in the .lymphoid ele¬ 
ments, chiefly at file lower end of the ileum. The alterations which occur 


arc most conveniently described in four stages: , 

L Hyperplasia , which involves the glands of Peyer in the jejunum and 
ileum, and to a variable extent those in the large intestine. The follicles 
me swollen, gravisluwhite. and the patches may project 3 to 5 nun., or may be 
j-ull more prominent. '1 he solitary glands, which range in size from a pin's 
'lead to a pen, are usually deeply imbedded in the submueosa, but project to 
a variable extent. Occasionally they arc very prominent, and may be almost 
I" duuculated. Microscopical examination shows at the outset a condition of 
li.'perrenjia of the follicles. Later there is a great increase and accumula¬ 
tion of cells of the lymph-tissue which may even infiltrate the adjacent 
imicosa and the muscularis; and the blood-vessels are more or less com¬ 


pressed, which gives the whitish, anaemic appearance to the follicles. T,he 
cells have all the characters of ordinary lymph-corpuscles. Some of them, 
0 
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however, are larger, epithelioid ami contain several nuclei. Occasional! 
cells containing red blood-corpuscles arc seen. This so-called medullary in lif 
tration, which is always more intense toward the lower end of the iMnn 
reaches its height from the >yg || i_h to the tenth day and then undergoes on t 
of two changes, resolution or necrosis. Death very rarely takes place at tin, 
stage. Evolution is accomplished by a fatty and granular change in t,, 
cells, which are destroyed and absorbed. A curious condition oftlie patch., 
is produced at this stage, in which they have a reticulated appearance, tli 
plaques a surface reticulee. The swollen* follicles in the Quitch .undergo re-, 
lution and shrink more rapidly than the surrounding framework, or what i 
more probable the follicles alone, owing to the intense hyperplasia, boioiu, 
necrotic and disintegrate, leaving the little pits. In this process superlii 1.1 
haemorrhages may result, and small ulcers may originate bv the fusion u, 
these superlicia! losses of substance. 

EScept histologically there is nothing distinctive in the hyperplasia of tin 
lymph-follicles; but djmrt from enteric we farclv see in ailiilts a marknl 
affection of these glands with fever. In children, however, it is not uncom- 
mon when death lias occurred from intestinal affections, and it is also nut 
with in measles, diphtheria, and starlet fever. 


2. Necrosis and Sloughinij —W hen the hyperplasia of the lvmph-folli' le* 
reaches a certain grade, resolution is no longer possible. The blood-\e—. |, 
become choked, there is a condition of amemie neero-is, and slouglis form 
which must be separated and thrown off. The neero-is is probably due in 
^jreat part to the direct aition of tin* bacilli. Aieordnur to M a 11 o ry. then- 
Occurs a proliferation of endothelial icIK due to the action of a toxin. Tlte-i 

cells are phagocytic in character, and the swelling of tlm intestinal lvujpl.I 

tissue is due almost entirely to their format ion. The nei rods, he think-, 
is dge to the occlusion ol the vein- and capillaries by librinous thrombi, wlmh 
owe their origin to degeneration of phagocytic cel Is.beneath tile lining endo¬ 
thelium of the vessels. The process may be superficial, affecting onlv ihe 
upper part of the mucous coat, or it max extend to and involve tlie siil.mn- 
CO»a. The “slough” may sometime- lie upon the IVver's paieli -caned 
involving more than the ep.tl.eliu.n (Mareb.iml). It is'alwav- more jniei,-, 
toward the lleo-cieeal valve, and in very seven- eases the greater part of tie 
mucosa of tip- last foot of the ileum may be converted into a brovvnish-hhu I- 
eschar. The necrotic area in the solitary glands forms a yellowish , 
.which often involves only the most prominent point of a follicle The extc ’ 
of the necrosis is very variable. It may pa- deep into the muscular com, 
reaching to or even perforating the perilomcinn. 

. 3 ’ Ulceration.— The separation of the neerotie tissue— -the sloiediin ' - 

is gradually effected from the edges inward, and results in*. fonua.ma 

llZfT’ "“."““l" 4 " 11 ° r < ll|- ectly proportionate to ,!„■ 

Zv 1 J CT0 7 1 t th( ' «‘««ire thick,Jss of the ... 

SI f Hf '»».'• '«• small and shallow. 

More commonly the slough ,n separating exposes the submneosn and nm- 
eularis, particularly the latter, which forms the floor of a majority of •ill 
typhoid ulcers. It is not common for an entire IVyer’s patch to «h,i..di 
avfay, and a perfectly ovoid ulcer opposite to the mesenterj is rarely seen. 
Irregularly oval and rounded forms arc most common. A large patch mav 
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I rodent *tliree or four ulcers divided by septa of mucous membrane. The 
■nniSai 6 or 8 inches of the mucous membrane of the ileum may form a 
n#e ulegr, in which are here and there islands of mucosa. The edges of 
1( . ulcer are usually swollen, soft, sometimes congested, and often under¬ 
lined. At a late period the ulcers near the valve may have very irregular 
lunious borders. The base of a typhoid ulcer is smooth and c/ean, being 
i-ually foiled of the submucosa or of the mu&eularis. 

, There may l>6 large ulcers near the valve and swollen hypersemie patches 
,|- l’eyer in tlje uppttr part of the ileum. 

■1. Healing *—This begins with the. development of a thin granulation 
n-Mie which covers the base. Occasionally an appearance is seen as if an 
her had healed in one place.and was extending in another. The muc-osa 
.raduallj* extends froth the edge, and a new growth of epithelium is formed, 
i'he glandular elements are reformed; the healed ulcer is somewhat depressed 
ind is usually pigmented. In /loath (Jitring relapse healing ulcers may be 
een in some jihtelies with fresfi ulcers in others. 

Wo may sav, indeed, that healiijg begins with the separation of the 
loughs, as, when resolution is impossible, the removal of the necrosed part 
s the first step in the process of repair. In fatal eases, we seldom meet with 
nidences of cicatrization, as the majority of deaths occur before this stage 
< reached. It is remarkable that no matter how extensive the ulceration has 
been, healing is never associated with'stricture, and typhoid fever does not 
ippear as one of the causes of intestinal obstruction. Within a very short 
nine all traces of the old ulcers disappear. 

LuidE Ivi'KSTixi:.—The cieeum and colon are affected in about one third 
if the eases. Soniotimes the solitary glands are greatly enlarged. The 
liters are usually larger in the ea-eum titan in the colon. 

J’ekpoimtiox of Tin: Bowel. —Incidence at Autopsy .— J. A. Scott’s 
tgures, embracing !l.Ti:( eases from recent English,iQanadian, and American 
sources, give 351 deaths from perforation among 1.037 deaths* from all 
tames, a percentage of 33.8 of the deaths and 3.8 of the cases, ffhc German 
statistics givfc a much lower proportion of deaths from perforation; Munich 
in 2.000 autopsies, 5.7 per cent from perforation; Basle in 2.000 autopsies. 
1.3 per cent from perforation;'Hamburg in 3.080 autopsies. 1.2 per cent 
from perforation (Hector Mackenzie, Lancet. 1003). At the Johns Hopkins 
Hospital among 1.500 cases of typhoid fever there were -13 with perforation. 
Twenty of these were operated upon, with 7 recoveries. One other ca-e died 
of the toxaemia on the eighth day after operation. At the Pennsylvania llos- 
t’Oal there were $0 eases of perforation among 1.018 cases. Chomel remarks 
that “the accident. i» sometimes the result of ulceration, sometimes of a true 
Cellar, and sometimes it is produced by the distention of the intestine, caus¬ 
ing (he rupture of tissues weakened bv disease." As a rule, sloughs are 
adherent about, the site of perforation. The site is usually in the ileum. 
333 limes in Hector Mackenzie’s collection of 2d l cases: the jejunum twice. 
H 11 ' large ^intestine 22 times, find the appendix 0 times in his series. As a 
T1| le, the perforation occurs within twelve inches of the. iloo-civeal valve. 
There may be two or three separate perforations. J. A. Scott describes two 
distinct varieties: first, the more common single, circular, .pin-point in size, 
due to the extension of a necrotic process through the base of a small ulcer. 
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The second variety, produced l^v a large area of tissue becoming .necroty 
ranges in size from the finger-tip to 3 cm. iu diameter. 

Death from Itivmorrhage occurred in 99 of the Munich cases, qnd in' 1 
of lST dcathS ln my 1,500 cases. The bleeding seems to result directly fmn 
the separation of the sloughs. I was note able in any instance to find tin 
bleeding vessel. In one case only a single patch had sloughed, and a iiyi 
clot was adherent to it. Thd bleeding may also come from the «oft swollci 
edges of the patch. • « „ 

The mesenteric glands show hyperasmia and subsequently become great h 
swollen. Spots of necrosis are common. In several of my cases suppuration 
had occurred, and in one a large abscess of the mesentery was present. The 
rupture of a softened or suppurating mesenteric gland, of which there arc 
only five or six cases in the literature, may cause cither fatal luemorrhage or 
peritonitis. LeConte has successfully operated upon the latter condition. The 
bunefi of glands in the mesentery, at the lower end of the ileum, is especially 
involved. The retroperitoneal glands are also swollen. 

The spleen is invariably enlarged ip the early stages of the disease. In 
11 of my series it exceeded 20 ounces (000 grains) in weight, in one 900 
grams. The-tissue is soft, even diffluent. Infarction is not infrequent. Rap¬ 
ture may occur spontaneously or as a result of injury. In the Munich autop¬ 
sies there were 5 instances of rupture of the spleen, one of which resulted 
fromjLgangrenous abscess. 

The bone-marrow shows changes very similar to those in the lymphoid 
,tissues, and there may be foci of necrosis (Longeope). 

The liver shows signs of parenchymatous degeneration. Early m the di¬ 
ease it is liypera'inic, and in a majority of instances it.is swollen, somcwb.it 
pale, on section turbid, and microscopically the cells are very granular and 
loaded with fat. Nodular areas (microscopic) occur in many cases, n- 
described by Hanford.' Heed, in Welch's laboratory, could not determine 
any relation between the groups of bacilli and these areas (Studies II). Some 
of the nodules arc lymphoid, others are necrotic. In 12 of the Munich autop¬ 
sies liver abscess was found, and in 3, acute yellow atrophy. In 2 of the 
series liver’abscess occurred. Pylephlebitis may follow abscess of the mesen¬ 
tery or perforation of the appendix. Affections of the gall-bladder are lmt 
uncommon,'and are fully described under the clinical features. 

Kidneys. —Cloudy swelling, with granular degeneration of the cells nt 
the convoluted tubules, less commonly an acute nephritis, may be present. 
Rayer, Wagner, and others described the occurrence of numerous smnll arr.i- 
infiltrated with round cells, which may have the appearance of lymphomata, 
or may pass on to softening and suppuration, producing, the so-called mil""'!! 
abscesses, of w.hich there were 7 cases in this series. The typhoid bacilli h.iu* 
been found in these areas. They may also be found in fne urine. The kid¬ 
neys in cases of typhoid bacilluria may show no changes other than cloudy 
swelling. Diphtheritic inflammation of the pelvis of the kidney may on US 
It was present in 3 of my cases, in one of which the tips of the papilla* " 
also affected. Catarrh of the bladder is not uncommon. Diphtheritic inll i" 1 ' 
mation of this viscus may also occur. Orchitis is occasionally met with. . 

• HEseniATOitY.OnoANs.—-Ulceration of the larvnx occurs in a certain unite 
ber of cases; in the Munich series it was noted 107 times. It may come oil 
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at the same time as the ulceration in the ilpum. It occurs in the posterior 
the insertion of the cords, at the base of the epiglottis, and on the 
nryiepiglottidcan folds. The cartilages are very apt to become involved. In 
ihe later periods catarrhal and diphtheritic ulcers may be present. • • 

CEdema of .the glottis was present in 20 of the Munich cases, in 8 of 
uhich tracheotomy was performed. Diphtlierftis of the pharynx and larynx 
is not very.uncommon. It occurred in a most extensive fbrm in 2 of my 
rases. »kobflJ pneumonia may be found early in the disease (see Pnf.cmo- 
rvi’iiu's), or .it mar be a lute event. Hypostatic congestion and the con¬ 
dition of the lung spoken of as splenization are very common. Gangrene 
of.the lung occurred in 40 cases in the Munich series; abscess of the lung 
in 14; haemorrhagic infarction,in 129. . Pleurisy is not a very common event. 
•Fibrinou| pleurisy oceurred in about ’0 per cent of the Munich cases, and 
empyema in nearly 2 per cent. 

Changes in the Circulatory System. —Heart Lesions,-i-Endocafditis, 
while not a common complication. is probably more frequent than is generally 
supposed. It was present without being suspected in three out of 101 autop¬ 
sies in this scrips, while in three other cases of my series the clinical symp¬ 
toms suggested its. presence. The typhoid bacilli have been found in the 
vegetations. Pericarditis was present in 14 cases of the Munich autopsies. 
Myocarditis is not very infrequent. In protracted cases the muscle-fibre is 
.usually soft, flabby, and of a pale yellowish-brown color. The softening may 
je extreme, though rarely of the grade described bv Stokes in typhus fever, 
li which, when held apex up by the vessels, the organ collapsed over the hand, 
brining a mushroom-like cap. Microscopically, the fibres may show little 
ir no change, even wjien the* impulse of the heart has been extremely feeble. 

\ granular parenchymatous degeneration is common. Fatty degeneration 
nay be present, particularly in long-standing cases with anaemia. The 
valine change is not common. The segmenting myocarditis, in which the 
emont substance is softened so that the muscles separate, has .also been 
ound, but prolmbly as a post-mortem change. 

Lesions of the Hlood-irsxeh. —Changes in the arteries are not infrequent, 
n 21 of 52 cases in our series, in which there were notes on the state of the 
orta, fresh endarteritis was present, and in 13 of (52 cases in which the eondi- 
, am of the coronary arteries was noted similar changes were founjl (Thayer). 

I Arteritis of a peripheral \ e-sel with thrombus formation is not uncom- 
jiaon. Bacilli have been found in the thrombi. The artery may be blocked 
11>> a thrombus of cardiac origin—an embolus—but in the great majority of 
jbistanoes they ard autochthonous and due to arteritis, obliterating or partial. 
Thrombosis in the vejns is very much more frequent than in the arterie-. but 
is not such a sdrious event. It is most frequent in the femoral, and in the 
left more often tlia/l the right. The consequent es are fully considered under 
the symptoms. 

Xekvous System. —There are very few obvious changes met with. Men¬ 
ingitis is extremely rare, li occurred in only 11 of the 2.000 Munich cases. 
The exudStion may he either serous, sero-fibrinous, or purulent, ami typhoid 
hncjlli have been isolated. Five eases of serous and one of purulent nieiiin- 
gitis occurred in our series (Cole). OptieJieuritis. which peeurs sometime^ 
h typhoid fever, has not, so far as I know, boon described in connection with 
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the meningitis. The anatomical lesion of the aphasia-seen not infrequently 
in children—is not known, possibly it is an encephalitis. Parenchymatous 
changes have been met with in the peripheral nerves, and appear to be not 
very uncommon, even when there have been no symptoms of neuritis. 

The voluntary- muscles show, in certain, instances, the changes described 
by Zenker,, which occur, however, in all long-standing febrile affections, and 
are not peculiar'to typhoid fever. The muscle substance withiq the sarcu- 
lemma undergoes either a granular degeneration or a hailing transformation. 
The abdominal muscles, the adductors df the thighs, and the. pectorals are 
most commonly involved. Rupture of a rectus abdominis lyis been found 
post mortem. Haemorrhage may occur. Abscesses may develop in the 11111 - 
cles during convalescence. t 

Symptoms.—In a disease so complex as typhoid feuer it will be ( well fir-t 
to give a general description, and then to study more fully the symptom-,^ 
complications, and sequel* according to the individual organs. 

General Description. —The period of incubation lasts from “ eight in 
fourteen days, sometimes twenty-three" (Clinical Society), during whhli 
there are feelings of lassitude and inaptitude for work. The onset is rarely 
abrupt. In the 1,500 cases there occurred at onset chills in 33-1, headache in 
1,117, anorexia in 825. diarrhoea (without purgation) ill 5Hi, epistaxis in 
323. abdominal pain in 113, constipation in 210, pain in right iliac fo.—a 
in 10. The patient at last takes to lus bed, from which event, in a majority 
of eases, the definite onset of the disease may be dated. During the first 
week there is, in some cases (but by 110 means in all, as lias long been taught). 
i steady rise in the fever, the evening record rising a degree or a degree ami 
1 half higher each day, reaching 103° or 101°. The pulse is rapid, from loo 
to 110, full in volume, but of low tension and 'iltuullyi'fttie; the tongue i< 
loajed and white; the abdomen is slightly distended and tender. Unless the 
fever is high there is nQ delirium, hut the patient eqmplains of headache, ami 
there may.be mental confusion and wandering at night. The bowels may hr 
constipated, or there may be two or three loose movements daily. Toward 
the end of the week the spleen becomes enlarged and the rash appears in the 
form of ro.'ic-eoloml spots, seen first on the skin of the abdomen. Cough and 
bronchitic symptoms are not uncommon at the outset. 

VA In the second week, in eases of moderate severity, the symptoms become 
aggravated; the fever remains high and the morning remission is slight. 
The pulse is rapid and loses.its dicrotic character. There is no longer head¬ 
ache, but there are mcutal -torpor and dulness. The face looks heavy; I he 
lips are dry; the tongue, in severe cases, becomes drv also; The abdominal 
symptoms, if present—diarrhoea, tympanites, and tenderness—become aggro- 
1 rated. Death^may occur during this week, with pronounced nervous symp- 
Itoms, or, toward the end of it, from haemorrhage or perforation. In nnld 
cases the temperature declines, and by the fourteenth day may lie normal 

In the third week , in cases of moderate severity, the pulse ranges frein 
110— to 130; the temperature now shows marked morning remissions, and 
there is a graduaj decline in the fever. The loss of flesh is now more noth <“ 
able, and the weakness is pronounced. Diarrhma and meteorism may new 
occur for the first time. Unfavorable symptoms at this stage are the pul¬ 
monary complications, increasing feebleness of the heart, and pronounced 
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delirium, «with muscular tremor. Special dangers are perforation and hsem- 
.orrhage. 

•With the fourth week, in a majority of instances, convalescence begins. 
'L’he ^temperature gradually reaches the normal point, the diarrhoea stops, 
the tongue cleans, and the desire for food returns, in severe cases the fourth 
and even the fifth week may present an aggravated picture of the .third; the 
patient groys weaker, the pulse is more rapid aud.feeble, the* tongue dry, and 
the abdomen^distended, lie lies in a condition of profound stupor, with low 
muttering delirium .and subsultus tindinum, and passes the faeces and urine 
involuntarily.’.Heart-failure and secondary complications are the chief dan¬ 
gers of this period. 

In the fifth and sixth weeks protracted eases may still show irregular 
fever, nnfl convalescence may not set ih until after the fortieth day. In this 
period we meet with relapses in the milder forms or slight recrudescence of 
the fever. AtJLhis tinie, too, occur many of the complications and sequelae. 

Special Fkattres anii SWurroxiS.— Mode of Onset .—As a rule, the 
symptoms come on insidiously, and the patient is unable to fix definitely 
the time at which he began to feel ill.* The following are the most important 
deviations from this common course: 

(a) Onset with Pronininci'il. sometimes Sudden. Xrrrons Manifestations. 
—Headache, of a severe and intractable nature, is l>v no means an infrequent 
initial symptom. Again, a severe facial neuralgia may for a few days put 
the practitioner off his guard. Tn cases in which the patients have kept about 
and. as they say, fought the disease, the very first manifestation may be pro¬ 
nounced, delirium. Such patient3 may even leave home and wander about? 
for days. In rare ceases tile disease sets in with the most intense, cerebro¬ 
spinal symptoms, simulating meningitis—severe headache, photophobia, re- 
Ifaction of the head, twitching of the muscle*, and even convulsions. Occa¬ 
sionally drowsiness, stuppr. and signs of basilar meningitis may exist for ten 
days or more before the characteristic symptoms develop: the onset may be 
mth mania. 

t h) With. Pronounced Pulmonary Symptoms .—The initial bronchial 
catarrh may he of great severity and obscure the other features outlie disease. 
More striking still are those eases in which the disease sets in with a single 
chill, with pain.in the side and all the characteristic features of lobar pneu- 
nionm. or of acute pleurisy; or tuberculosis is suspected. 

('•) With Intense Uaslro-intcstinal Symptoms .—The incessant vomiting^ 
and pain may lead to a suspicion of poisoning, or the case may be sent to 
flu: surgical wards for appendicitis. 

(d) With symptoms of an anile nephritis, smoky or bloody urine, with 
much albumin*and tube-casts. 

(r) Ambulatory Form .—Deserving of especial mention fire those cases 
of typhoid fever in which flip patient keeps about and attempts to do work, 
or perhaps takes a long journey to his home. lie may come under observa¬ 
tion for the first time with a •temperature of 104° or 105°. and with the rash 
"'ell out.* Many of these eases run a severe course, and in general hospitals 
tl'ty contribute largely to the total mortality. Finally, there are rare in¬ 
stances in which typhoid is unsuspected until perforation, or a profuse haem- 
orrhage from the bowels occurs. 
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Facial Aspect, —T?«r| y ip the diseas e the cheeks, arc llifshed andi fha, eyes 
brigh t. T oward I hfycnd of the &rst week the expression becomes moroJh.t- 
less, and when the disease is well established the patient has a dull.and. heavy 
look. There is never the rapid anaemia of malarial fever, and the color of the 
lips and cheeks may be retained even to the,third week. 

Feyek— (a) Regular Course.. (Chart TI.)—In the stage of invasion the 
fever rises steadily during tie first five or six days. The evening temperatim 
is about a degree or a degree and a half higher than th§ morning remission, 
so that a temperature of 104° or 105° is not uncommon by .the end of the lir-f 
week. Having reached the fastigium or height, the fever then ‘persists wiili 
very slight daily remissions. The fever may be singularly persistent ami 
but little influenced by bathing or other measures. At the end of the second 
and throughout the third week the temperature 'becomes jnore distinctly remit¬ 
tent. The difference between the morning or evening record may be 3° or 4", 
and the morning temperature may even be normal. ICfalls by lysis, and the ' 
temperature is not considered normal'until th« evening record is at 98.2'. 

(6) Variations from the typical temperature curve are common. We do 
not always see the gradual step-like asbent in the early stage; the eases do 
not often come under observation at this time. When the disease sots in 


with a chill, or in children with a convulsion, the temperature may rise at 
once to 103° or 104°. In many cases defen escenee occurs at the end of the 
second week and the temperature may fail rapidly, reaching the normal 
within twelve or twenty hours. An inverse typo of temperature, high in t lie 
morning and low in the evening, is occasionally seen but has no especial 
Significance. 

Sudden falls in the temperature may occur; thus, as shown in Chart IV, 
a drop of 0.4° may follow an intestinal haunorrhngo, and the fall mnv be u rv 
apparent even before the blood has appeared in the stools. Sometimes dur¬ 
ing the anaemia which follows a severe haemorrhage from the bowels there am 
remarkable ( oscillations in the temperature, Hvperpyrcxia is rare. In onlv 
58 of 1,500 cases did the fever rise above 100°/ Before death the fever mav 
rise; the highest 1 have known was 1_09.5°. 

(c) Post-typhoid Variations. (1) Recrudescences .—After a normal tem¬ 
perature of perhaps five or six days, the fever may rise suddenly to 102 or 
103°, without constitutional disturbance, furring of the tongue, or abdomi¬ 
nal symptoms. After persisting for from two to four days the tempera¬ 
ture falls. Of 1,500 cases, 92 presented these post-tvphoid elevations, brief 
notes of which are given in the Studios on Tvphoid Fever. Constipation, 
errors in diet, or excitement inav cause them. These attacks are a frouuent 
source of anxiety to the practitioner. They arc verv common, and it is not 
always possible to say upon what they depend. As a rule, if the rise in tem¬ 
perature is the result of the onset of a complication, such as pleurisy or 
thrombosis, there is an increase in the leucocytes. Naturally one suspods 
at the outset a relapse, but there is an absence of the step-like ascent, and 
as a rule the fever falls after lasting a few days,, 

( 2 ) The Sub-febrile Stage of Convalescence .—In children, in very nerv¬ 
ous patients, and in cases with anamiia, the evening temperature may keep 
up for weeks after the tongue has cleaned and the appetite has returned. 
This may usually be disregarded, and is often best treated by allowing tie' 
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Days of Relapse, 1 3 

Chart TI.—Typhoid Peter with Relapse. 
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patient to get up, and by stopping the use of the thermometer. Of .course 
it is important not to overlook any latent complications. 

(3) Hypothermia. —Low temperatures «in typhoid fever are common, 
following the tubs, or spontaneously in the third and fourth week in the 
periods of marked remissions, and following luemorrhage. An interesting 
form is the persistent hypothermia of convalescence. For ten days or more,, 
particularly in tin? protracted eases with great emaciation, the tcpiperature 
may be 96.5° or 97°. It is of no special significance. 

(d) The Fever of the Relapse.—This, Is a repetition in many instances 
of the original fever, a gradual ascent and maintenance for a,few days at 
a certain height and then a gradual decline. It is shorter than the original 
pyrexia, and rarely continues more than two or three weeks. (Chart II.) 

(c) Afebrile Typhoid. —There are eaVes described in which the chj,cf fea¬ 
tures of the disease have been present without the existence of fever. They 
are extremely rare in this country. I have seen a case, afebrile at the thir¬ 
teenth day. and in which the rose spotk and oHer features persisted till the 
twenty-eighth day. 

(/) Chills occur (fl) sometimes wifi! the fever of onset; (b) occasion¬ 
ally at intervals throughout the course of the disease, and followed by sweats 
(so-called sudoral form) ; (c) with the advent of complications, pleurisy, 
pneumonia, otitis media, periostitis, etc.; (d) with active antipvretie treat¬ 
ment by the coal-tar remedies; (<■) occasionally during the period of defer¬ 
vescence without relation to any complication or sequel, probably due to a 
septic infection; (/) according to Tlerringham, chills may result from con¬ 
stipation. There are cases in which throughout the latter half of the disease 
chills recur with great severity. (See Chills in Typhoid (fever. Studies II.) 

Skiw—T he characteristic rash of the di-ease consists of hyperannic spots, 
widely appear from the seventh to the tenth day, usually at first upon the 
abdomen. They are slightly raised, flattened papules, which can be felt dis¬ 
tinctly by tli,e finger, of a rose-red color, disappearing on pressure, and rang¬ 
ing in diameter from 2 to I mm. They were present in 93.2 per cent of the 
white patients and 20.6 per cent of the colored. Thcv come out in> successive 
crops, and after persisting for two or Ihree days they disappear, occasionally 
leaving a brownish stain. The spots may be present upon the back, and not 
upon the abdonien. The eruption may be very abundant over the whole skin 
of the trunk, and on the extremities. There were 81 in which they occurred 
oy the arms, 17 on the forearms, 43 on the thighs, legs 15, face 5, hands 3. 
llie cases with very abundant eruption are not necessarily more severe. As 
already noted, the typhoid bacilli have been found in the spots." Of variations 
in the rash, frequently the spots are capped by small vehicles. Cases that 
have not been carefully sponged may show sweat vesicles, either miliary or 
sudaminal. In 38 cases in my series there were purpuric‘Spots. Three of 
the cases were true haemorrhagic typhoid fever. The rash may not appear 
until the relapse. In 21 cases in our series the rose spots came out after the 
patient was afebrile. 

A branny desqugmation is not rare in children, and common in' adults 
after hydrotherapy. Occasionally the skin peels ofE in large flakes. 

Anujng other skin lesions in typhoid fever the following may be-men- 
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Exifthvma .—It is not very uncommon in the first week of the disease to 
find a diffuse erythematous .blush—E. typt’osum. Formerly we thought this 
might be due to quinine. . 

The tache cerebrate, a red line with white borders, is readily produced 
bv drawing the nail over the skyi, a vaso-motor phenomenon of no special sig¬ 
nificance. Sometimes the skin may have a peculiar mottled piqk and white 
appearance. E. exudativum, E. nodosum, and .urticaria may be present. 

IfiT/irs. —Ilerpqs is certainly rare in typhoid fever in comparison with 
lls great frequency in malarial fVver and in pneumonia. It was noted in 
■pi of our l.qOO cases, usually on the lips. 

The taches bleualres — Peliomala—Macula: ccrulrr. —These are pale-blue 
or steel-gray spots, subcuticular, fiom 1 to 10 mm. in diameter, of irregu¬ 
lar online and moat abundant about the chest, abdomen, and thighs. They 
sometimes give a very striking appearance to the skin. They are due.lo lice 
(see Pediculosis). 

Skin Gangrene. —Tn eliihfrrbn npinS. may occur; as reported by McFarland 
in the Philadelphia epidemic of 18S18 there were many cases with multiple 
areas of gangrene of the skin. The nose, ears, and genitals may be attacked. 

Sir calx .— At the height of the fever the >kin is usually dry. Profuse 
sweating is rare, but it is not very uncommon to set 1 the abdomen or chest 
limi't with perspiration, particularly in the reaction which follows the hath. 
Sweats in some instances constitute a striking feature of the disease. They 
may occasionally he associated with chilly sensations or actual chills. Jae- 
i oud and others in France have especially described this sudoral form of 
typhoid fever. There may he recurring paroxysms of chill, fever, and sweifts 
(even several in twenty-four hours), and the case may be mistaken for one 
of intermittent fc\er. The fever toward the end of the second week and 
during the third week may be intermittent. The characteristic rash is usu¬ 
ally present, and. if absent, the negative conditioq of the blood is sufficient 
to exclude malaria. The sweating may occur chiefly in the third and fourth 
weeks. 

(Edema of the skin occurs: 1. As the result of vascular obstruction, most 
commonly of a vein, as in thrombosis of the femoral vein. ’'...In connection 
"ith nephritis, very rarely. 3. In association with the amentia and cachexia. 
A yellow color of the palms of the hands and of the soles of the feet is not 
uncommon. The hair falls out after the attack, but complete baldness is rare. 
I have once seen permanent baldness. The nutrition of the nails sudors, aijd 
during and after convalescence transverse ridges may occur. A peculiar odor 
is exhaled from the skin in some cases. Whether due to a cutaneous exhala¬ 
tion or not, there certainly is a very distinctive smell connected with many 
patients. Nathan Smith describes it as of a “semi-cadaverous, musty char¬ 
acter.” 

Tinea: atrophica \—Tfines of atrophy may appear on the skin of the abdo¬ 
men and lateral aspects of the thighs, similar to those seen after pregnancy. 
They have been attributed,to neuritis, and Duckworth has reported a case 
in which the skin adjacent to them was hyperawthetic. 

, Bed-sores are not uncommon in protracted cases, with great emaciation. 
As a rule, they result from pressure and are seen upon the sacrum, more 
rarely the ilia, the shoulders, and the heels. These are less common, I tKink, 
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since the introduction of hydrotherapy. Scrupulous care and watch fulness 
do much for their prevention, but it is to be remembered that in cases with 
profound involvement of the nerve ccntres»acute bed-sores of the back ami 
heels may occur with very slight pressure, and with astonishing rapidity.^ 

Boils constitute a common and troublesome sequel of the disease. They 
appear to be,more frequent after hydrotherapy. 

V Circulatory System. —The blood presents important changes.. The fol¬ 
lowing statements are based on studios which it. S. T (layer has made in 
my wards (Studies I and IT!): ‘During the first two weeks there may be 
little or no change in the blood. Profuse sweats or copious djprrhoea may, 
as Hayem has shown, cause the corpusofes—as in the collapse stage of cholera 
—to rise above normal. In_lkc third week a fait usually takes place in cor¬ 
puscles and hemoglobin, and the number may sink rapidly even to l.JOO.OOO 
per c. mm., gradually rising to normal during convalescence. jAMien the 
patient«first gets up, there may be a slight fall in the number of corpuscle-.. 
The average maximum loss is about 1,01)0,000 tdi the c. mm. 

The amount of'htemoglobin is always reduced, and usually in a greater 
relative proportion than the number of' red corpuscles, and during recov¬ 
ery the normal color standard is reached at a later period. ' Lcueopenia— 
r hypoleucocytosis—is present throughout the course. Gold baths iuerea-e 
temporarily the number of leucocytes in the peripheral circulation. The 
absence of leucocytosis may be at times of real diagnostic value in distinguish¬ 
ing typhoid fever from various septic fevers and acute inflammatory processes 
The polymorphonuclear leucocytes are normal in number, while the lympho¬ 
cytes are relatively increased. When an acute inflammatory process occurs in 
typhoid fever the leucocytes show an increase in the polynuclear forms, and 
this may be of great diagnostic moment. 

The accompanying blood-chart shows these changes well. (Chart III.) 

The post-typhoid anaqnia may reach an extreme .grade. In one of my 
cases the blqod-corpuscles sank to 1. 300.000 per c. mm. and the lnvmoglobin 
to about 20 per cent. These severe grades of anaunia are not common in 
my experience. In the Munich statistics there were 54 cases with general 
and extreme jnamiia. 

Of changes in the blood plasma very little is known. 

The pulse in typhoid fever presents no special characters. It is increased 
in rapidity, but not always in proportion to the height of the fever, and thh 
WJ be a very special feature in the early stages. As a rule, in the first week 
it is above 1QQ, full in volume and often dicrotic. There is no acute disease 
with which, in the early stage, n dicrotic pulse is so frequently associated 
Even with high fever the pulse may not be greatlv accelerated. As the dis¬ 
ease progresses the pulse becomes more rapid, feebler, and small. In ti per 
cent of our cases the pulse rate rose above 140 (Thayer).* In the extreme 
prostration of severe cases it may reach 150 or more, and is a mere undula¬ 
tion—the so-called running pulse. The lowered arterial pressure is mam- 
fest in the dusky lividity of the skin and co!dness*of the hands and feet 

During convalescence the pulse gradually returns to normal, and occa¬ 
sionally becomes very slow. After no other acute fever do we so frequently 
meet with, bradycardia. I have counted the pulse as low as 30. and in¬ 
stances are on record of still fewer beats to the minute. Tachycardia, while 



[ess common, may be a very troublesome, and persistent feature of con¬ 
valescence. 

* Blood, Pressure .—This is usually from 115-120 m. m. Hg. (Riva-Ilocci 
instrument) in systole. The diastolic pressure has the normal relationship 
to the systolic, and averages 85-100 m. m. Hg. Thdre is a gradual fall during 
the course to about 100-110 m. m. Hg. at the beginning of apyresia. In two 
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22 per cent of our cases. Absencf of the first sound is rare. Gallop “rhythm 
is not uncommon. In the extreme feebleness of the graver forms, the first 
and second sound become very similar, and*the long pause is much shortened 
(embryoeardia). 

Of cardiac complications, pericarditis i* < iaia_6Hd has been met with 
chiefly in children and in association with pneumonia. It was present iu 
three of my series'and occurfed in only 14 of the 2,000 Munich post mortem'. 
Endocarditis was fqund_post mortem in. three cases, and the physical signs , 
suggested its presence in three other cases in the series. Myocarditis is more 
co mmon, and is indicated bv a progressive weakening of the heart-sound and 
enfeeblement of the action of the organ. 

Complications in the Arteries. —- Arteritis with thrombus formation oc¬ 
curred in four cases in the series, one in the branches of the middle tercbral. 
two in the femoral, and one in the brachial. In one case gangrene of the 
leg followed. I saw a similar case with Itoddick, in Montreal, in which 
obliteration of the left femoral artery occurmf'on the sixteenth day, and of 
the vessel on the right side on the twentieth day, with gangrene of both feet. 
Pain, tenderness, and swelling occur over the artery, with diminution of di>- 
appearanee of the pulsations and coldness and blueness of the extremity. 
In two of the eases these symptoms gradually disappeared, and the pulsation 
returned not only in the peripheral, but in the affected vessels (Thayer). 
Keen refers to 46 eases of arterial gangrene, of which 8 were bilateral, 10 on 
the right side, and 10 on the left. 

t Thrombi in the Veins. —In our series there were 41 instances, distributed 
in thcTfoIIowing veins: femoral 20. popliteal 5, iliac 5, veins of the calf -Y, 
internal saphenous 3, pulmonary artery alone J, pulmonary artery and com¬ 
mon iliac 1, axillary vein 1 (Thayer). I saw one case in the right circum¬ 
flex iliac vein. Femoral thrombosis is the most common, and almost inva¬ 
riably in the left vessel,*dvie. as Liebermeister suggests, to the fact that the 
left iliac vein is crossed by the tight iliac artery, and the blood flow is not 
so free. The symptoms of this complication are very definite-t-fhe fever may 
increase or recur. Chills occurred in 11 of all the cases. Pain aitd swelling 
at the site ate constantly present, and the thrombotic mass can be felt, not 
always at first, nor is it well to feel for it. .Swelling of the leg follows a- a 
rule, but it is rarely so extreme, and never. I think, so painful ns the puer¬ 
peral phlegmasia alba dolens. In the iliac thrombosis the pain may be severe 
«tod lead to the suspicion of perforation, as in one of our cases. Loucocv- 
tosis is usually present, in 12 cases it rose above 10,000. Five of the 39 cases 
died, 2 only as a result of the thrombus; in the case of axitlary thrombosis 
from pulmonary embolism, in one embolism of the inferior cava and right 
auricle from tliQ dislocation of a piece of thrombus from tho left iliac vein 
Thayer examined 16 of the patients at varying periods after convalescence, 
and found in every case more or less disability from the varices and persist¬ 
ent swelling. In some cases, however, the recovery is complete. 

JJI&kstjve fsxsiEM.— Loss of appetite, is eaiiy, and, as a rule, the relish 
for food is not regained until convalescence. Thirst is constant, and should 
be fully and freely gratified. Even when the mind becomes benumbed ami 
tha patient no longer asks for water, it should be freely given. Th o. tongue 
presents the changes inevitable in a prolonged fever. Early in the disease 
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it is n*6e+; swolien, and coated with a thin white fur, which, as the fever 
jirogresses, becomes denser. It may remain moist throughout. It is small 
m'size and tends to be red at tht‘.edges and tip. In severe cases, particu¬ 
larly those with delirium, the tongue becomes very dry, partly owing to the 
fact that such patients breathe*with the mouth open. It may be covered 
■v^ith a brown or brownish-black fur, or with crusts between which are cracks 
and fissuroe. , .Acute glossitis occurred in one easft at the onset of the relapse. 
In these eases the taeth and lips may be covered with a dark brownish matter 
called sordcs —a mixture of food, epithelial debris, and micro-organisms. By 
keeping fife mouth and tongue clean from the outset the fissures, which are 
extremely painful, may be prevented. During convalescence the tongue grad¬ 
ually becomes clean, and the fur is thrown off, almost imperceptibly or occa¬ 
sionally «in flakes. • 

The secretion of saliva is often diminished; salivation is rare. 

Pamtijis was present in -15^ of the 2,000 Munich eases, it occurred in 
11 cases in my series; of thlsq, 5 died. It is most frequent in the third 
week in very severe cases. Bxtensiye sloughing may follow in the tis-ues 
of the neck. Usually unilateral, and in a majority of cases going on to sup¬ 
puration, it is regarded as a very fatal complication, but recovery has fol¬ 
lowed in eight of my cases. It undoubtedly may arise from extension of 
inflammation along Steno's duet. This is probably not so serious a form 
as when it arises from metastatic inflammation. In four cases the subrnax- 
illary glands were involved alone, in one a cellulitis of the neck extended 
from the gland and proved fatal. Parotitis may occur after the fever ha| 
subsided. A remarkable localized sweating in the parotid region is an occa¬ 
sional sequel of the .abscess. 

The pharynx may be the seat of'slight catarrh. Sometimes the fauces 
ire deeply-congested. Membranous pharyngitis, a serious and fatal com¬ 
plication, may come oi> in the third week. 'Difficulty in swallowing may 
result from ulcers of the (esophagus, and in one of our cases stricture fol- 
owed.* Thyroiditis may occur with abscess formation. 

The gastric symptoms are extremely variable. Nausea and vomiting are 
lot common. There are instances, however, in which voiniting,»resisting all 
neasurcs, is a marked feature from the outset, and may directly cause death 
Vom exhaustion. Vomiting does not often occur in the second and third 
seeks, unless associated with some serious complication. I'lccis have been 
found in tiie stomach, llauuatemesis occurred in I of our eases. 

Intestinal Symptoms .—Dinrrlicca is a‘very variable symptom, occurring 
a from 20 lo 30*pcr cent of the cases. Of 1,500 cases, 510 bad diarrhoea before 
■nlering, 200 during their stay m hospital. The small percentage may be 
hie to the fact that we use no purges or intestinal antiseptics. Its absente 
oust not be takerf as an indication that the intestinal lesions arc of slight 
'lent. I have seen, on several occasions, the most extensive infiltration and 
deration of the Peyer’s glands of the small intestine, with the colon filled 
v ith solid fa'ces. The diarrlltea is caused less by the ulcers than by the asso- 
■inled catarrh, and, ns in tuberculosis, it is probable that when this is in the 
luge intestine the discharges are more frequent. It is most common toward 


•Mitchell, (Esophageal Complications in Typhoid Fever (Studies II). 
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the end of the first and througlyiut the second week, but it may det occur 
until the third or even the fourth week. The number of discharges ranges 
from 3 to 8 or 10 in the twenty-four hcrurs. They are usually abundant, 
thin, grayish-yellow, granular, of the consistency and appearance of pea-soup, 
and resemble very much/ as Addison rcmaiked, tho normal contents of the 
small bowel. The reaction is alkaline and the odor offensive. On standing, 
the discharges separate into’a thin serous layer, containing albumia and salts, 
and a lower stratum, consisting of epithelial debris , remnants Qf food, and 
numerous crystals of triple phosphates, blood may be in«small amount, and 
only recognized by the microscope. ^ Sloughs of the Peyer’s. glands occur 
either as grayish-yellow fragments or occasionally as ovoid itnasses, an inch or 
more in length, in which portions of the bow/d tissue nd|he found. The 
:bacilli are not found in the stools until the end of the*fir| B fe the middle of 
the second week. Constipation was present in at per caak® the cases. 

Hemorrhage from the bowels is a serionscqmplicatfqj^bccurring in from 
3 to 5 per cent of all cases. It had oceurredMfi 90 of the 2,000 fatal Munich 
cases. In 1,500 cases treated in my wards, hemorrhage occurred in 118, and 
/in 12 death occurred directly from the Vaunorrhage. It was present in 3.77 
per cent of Murchison’s 1,504 cases. There may be only a slight trace of 
blood in the stools, but too often it is a profuse, free haunorrhage, which 
rapidly proves fatal. Tt occurs most commonly between the end of the second 
/and the beginning of the fourth week, the time of the separation of the 
' sloughs. Occasionally it results simply from the intense hyperiemia. It usu¬ 
ally comes on without warning. A sensation of sinking or collapse is experi¬ 
enced by the patient, the temperature falls, and may, as in the annexed chart, 
drop 6° or 7° in a few hours. Fatal collapse may supervene before the blood 
appears in the stool. Hietnorrhage usually occurs in cases of considerable 
severity. Graves and Trousseau held that it was not a very dangerous symp¬ 
tom, but statistics show that death follows in from 30 to 50 per cent of 
the eases. • 

It must not be forgotten that melaaia may also be part of a general hieni- 
orrhagic tendency (to be referred to later), in which case it is associated with 
peteohiie and ha?maturia. There may be a special family predisposition to 
intestinal haemorrhages in typhoid fever. 

Meteorisn/, a frequent symptom, is not serious if of moderate grade, hut 
when excessive is usually of ill omen. Owing to defective tone in the wall-. 
«n severe cases to their infiltration with serum, gas accumulates in the, small 
and large bowels, particularly in tho latter. Pushing up the diaphragm, it 
interferes very much with the action of tho heart and lun£s, and may al~" 
favor perforation. Gurgling in the right iliac fossa exists in a large propor¬ 
tion of all the eases, and indicates simply the presence of gas hnd fluid faces 
c in the colon and caecum. • 

Abdominal pain and tenderness were present in three-fifths of a scries 
of 500 cases studied with special reference to the point by T. McCrae. In 
some it was only present at the onset. Pain occurred during the course in 
about one-third of the cases. This is due- in some instances to condition' 
apart from the bowel lesions, such as pleurisy, distention of the bladder, and 
phlebitis. It maj associated with diarrhoea, severe constipation, a painful 
■spleen, or acute abdominal complications. Pain occurs with some cases of 
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haemordlage, but' is most constantly presept with perforation. In a large 
group no cause could be found for the pain, and if other symptoms.be asso¬ 
rt 611 the condition may lead to error in diagnosis. Operation for appendi¬ 
citis has been performed in the early stage of typhoid fever, owing to the 
combination of pain in. the right iliac fossa, fever and constipation. This 
Ijas happened twice at the Johns Hopkins Hospital. 
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first week, in the great majority jfc is at the height of the disease in the third 
week, anjd much more frequently in the severe cases, particularly those asso¬ 
ciated with tympanites and haemorrhage. • It may occur, however,, in vSry 
mild cases and with great suddenness, when the patient is apparently pro¬ 
gressing favorably, 

Symp toruutf.J’erforation .—By far the most important single indication is 
a sudden , sharp nain of increasing severity,.often paroxysmal in character. It 
is rarely absent, except in the small group of cases with profound toxemia.. 
The situation is most frequent in flip hypcgnvHc r ’"gin ri and to the right of 
the middle line. v Tenderne ss on pressure is present in the great, majority of 
cases, usually in the hypogastric and'right iliac regions, sometimes diffuse; 
it may only be brought out on deep pressure. t As LeContc points out, when 
the perforation happens to be in contact with the parietal peritoneum tin- 
local features on palpation arc much more marked than when the perforated 
ulcer is next to a coil or to the mesentery. . There may be early j yritnhilH w 
qf theJiladder, with frequent micturition, aiW pain extending toward the 
penis. 11 A third important sign is muscle Rigidity, increased tension, and 
spasm on any attempt to palpate. With the onset of these features the 
patient may have' signs of shoc k—a full in temperature, an im-ronse in tl m 
rap idity of the pulse and respirations, and slight sweating. Following these 
features in a few Hours there is usually a reaction, and then the^featurcs of 
general peritonitis become manifest to a more or less marked degree. Among 
the general features, the facies of the patient shows changes; there is in¬ 
creased, pallor/a pinched expression of the fare, and as the symptoms pro¬ 
gress and toward the end a marked JLi ippocratio faoi es, a-dusky suffusion, 
and thefforehead bathed in a clammy perspiration. , The,temperature, which 
often drops at the onset of a perforation, rises with the increase of the peri¬ 
tonitis. The pulse quickens, is running and thready, the heart’s action 
becomes progressively mqre feeble, and there is an increase in the frequency 
of the respiration. Vomiting is u_Yaiialilc_feainre; it is prespnt in a major¬ 
ity of the cases, fjiopnng h I s commo n and may occur early, but more fre¬ 
quently late. 


The local, abdominal features are often more important than the gen¬ 
eral, as it is surprising to notice how excellent the condition of a patient 
may be with,perforative peritonitis. Limitation of the respiratory move¬ 
ments is usually present, perhaps confined to the hypogastric area, xln- 
(ff^sing distention is the rule, but perforation and peritonitis may occur, 
it is to be remembered, with an abdomen flat or even scaphoid, xlncreasing 
pam on pressure,^increasing muscle spasm and tension of the welfare im¬ 
portant signs Percussion may reveal a flat note in the .flanks, due to exu¬ 
date. .. Auscultation may show absence of peristalsis, and auscultatory pereus- 

Z v he 7 ™?^ S ti° W r pr r nCC ° E air free in thc Peritoflamm. 7 A friction 
2 /r n’V fGW h T S ° f thc 0DSct of the Perforation., Oblitcr- 
tvmnanv , T nipple Iino “V b * caused by excessive 

! y a P a y ua Rpd obhteratlon of . b ver flatness in a flat, or a not much dis- 
tended abdomen, is a valuable sijrn Eximinniinn .1 n , 

Min.,, in th. ™l,i. ot ll ‘« “*“> ">»' 
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fkm«Tai pprifflnitia without jjerforation <»f the bowel, may occur by exten- 
' sion from an ulcer, or by rupture of a softened mesenteric gland, or, as in 
one recenf case™n my scries, fronf inflammation of the Fallopian tubes. It 
was present in 2.2 per cent of the Munich autopsies. 

Perforation is almost invariably fatal. In a few cases healing takes place 
spontaneously, as is beautifully shown in one of the Pennsylvania Hospital 
specimens,Sir the orifice may be closed by a tag of omentunf, as in a remark¬ 
able case reported by J. Milton Mijlcr. 

There is a groifp of eases in which hmmorrhage complicates the perfora¬ 
tion and adds4o the difficulty, in diagnosis. In 7 of our 43 cases haemorrhage 
accompanied the perforation; in 3 others the haemorrhage had occurred some 
days before. , 

The diagnosis of perforation, easy enough at times, is not without serious 
.difficulties. The conditions for which it lias been mistaken in my wards have 
been: appendicitis, occurring during the course of the typhoid fever, plflebitis 
of the iliac vein with great jlAi, lnemorrhagc, and in one case a local perito¬ 
nitis without perforation, for which po cause was found. Kecovery followed 
the exploratory operation, which was made in all but one (haemorrhage case) 
of these cases. 

Th e sp^ EBx is usually enlarged, and the edge was felt below the costal 
margin in 71.6 per cent of my cases. Percussion is uncertain, as, owing to 
distention of the stomach and colon, even the normal area of dulness may 
not be obtainable. I have seen a very large spleen post mortem, wlicn durine 
life the increase in size was not observable. 

Liver. —Symptoms on the part of this organ are rare. 

(aj Jaundice was present in only 8 eases of my series. Catarrh of 
the ducts, toxaimia, abscess, and occasionally gall-stones are the usual 
causes. 

(b) Abscess. —Solitary abscess is exceedingly rase and occurred in but 3 
cases in my series. It. may follow the intestinal lesion or more* commonly 
one of the complications, as parotitis or necrosis of bone. Suppurative pyle¬ 
phlebitis, Which is more frequent than abscess, may follow perforation of 
the appendix. Suppurative cholangitis has been described. 

(c) Cholecystitis occurred in 19 cases of the series. Camac * has col¬ 
lected 115 cases, in 21 of which perforation occurred. Pain in the region 
of the gall-bladder is the most constant symptom. Tenderness, muscle spasm 
with rigidity, and a gall-bladder tumor arc present in a majority of the eases* 
Jaundice is inconstant. With perforation there may be a marked drop in 
the fever and tfie onset of signs of peritonitis. In simple cholecystitis the 
urgency of the symptoms may abate, and reedvery may follow. Suppura¬ 
tion may occur with infection of the bile passages. Mouthy or years after 
(eighteen years in Hunncr’s case) the bacilli may cause cholecystitis or gall¬ 
stones. Typhoid bacilli have been found by Cushing as a cause of cholecys¬ 
titis in a patient who had never had typhoid fever. 

(d) Gall-Sto nes. —Bemhdim called attention to the frequency of chole¬ 
lithiasis after typhoid fever. It is probably associated with the presence 

typhoid bacilli in the gall-bladder (see under Gall-Stones). 

•—---——-i-1— 

* Studies In Typhoid Fever, Series III, Johns Hopkins Hospital Reports, vol. viiL 
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Respiratory System. — Epistaxis. an early symptom, precedes typhoid 
fever more commonly than any other febrile affection. It is occasionally 

profuse and serious. . 

Laryngitis is not very common. The ulcers nnd ihe perichondritis lavo 
already been described. (R^qma, apart from ulceration, is rare. In the 
United States the laryngeal complications of typhoid fever seem much less 
frequent than on* the Continent. I have twice seen severe perichondritis; 
both of (he cases recovered, one after the expectoration of iargd portions of the, 
thyroid cartilage. 

Keen and 1 dining have collected $21 cases of serious surgical complica¬ 
tions of the larynx. General emphysema mav follow the perforation of an 
ulcer. Stenosis is a very serious sequence. 

From some recent studies it would appear that pifralysis of the laryn¬ 
geal muscles is much more common than w? have supposed. Przedborski 
>v (Jolkma nil's Sammlung, No. ISO) lip systematically examined the larynx 
in 100 consecutive cases and found 2. r ) y/jtih paralysis. The condition is 
nearlv alwavs due to neuritis, sometinjes'in connection with affections of 
other nerves. 

Bronchitis is one of the most frequent initial symptoms. It is indicated 
by the presence of sibilant rales. The smaller tubes may be involved, pro¬ 
ducing urgent cough and even slight cyanosis. Collapse and lobular pneu¬ 
monia may also occur. 

Lobar pneumonia is met with under two conditions: 

" 1. At the outset the pneumo-typhus of the Germans. This occurred in 
three of our cases. After an indisposition of a day or so, the patient is seized 
with a chill, has high fever, pain in the side, and within forty-eight hours there 
are signs of consolidation and the evidences of an ordinary lolmr pneumonia. 
The .intestinal symptoms may not occur until toward the end of the first 
week or later; the pulmonary symptoms persist, crisis does not occur; the 
aspect of the patient changes, and by the end of the second week the clinical 
picture is that of typhoid fever. Spots may then be present and doubts as 
to the nature of the case are solved. Tn other instances, in thd absence of 
a characterise eruption, the case remains doubtful, and it is impossible to 
say whether the disease has been pneumonia, in which the so-called typhoid 
symptoms have developed, or whether it was typhoid fever with early implica¬ 
tion of the lungs. This condition may depend upon an early localization of 
♦he typhoid bacillus in the lung. 

2. Lobar pneumonia forms a serious and by no means infrequent com¬ 
plication of the second or third week—in 1!) of our cases, ft was present in 
over 8 per cent of the Munich cases. The symptoms are visually not marked. 
There may be ;io rusty sputa, and, unless sought for, the condition is fre¬ 
quently overlooked. The etiological agent, in these cases Is still in dispute 
Typhoid bacilli have been isolated from the sputum by Jehle, Ran, and others 
They have also been isolated from the consolidated lungs at autopsy, but m 
such cases the pneumococci may have been origiilally present, and the typhoid 
bacilli secondary invaders. In all cases of pneumonia during typhoid fever 
occurring in the Johns Hopkins Hospital and coming to autopsy, the pneu¬ 
mococci could be demonstrated in the consolidated lung. Infarction, abscess, 
and gangrene are occasionally pulmonary complications. 
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Hypostatic congestion of the lungs an<^ ccdema, due to enfeebled circu¬ 
lation in the later periods of the disease, are very common. The physical 
signs are defective resonance at the bases, feeble breath-sounds, and, on deep 
inspiration, moist rfiles. 

Haemoptysis may occur. Cr«agh reports a case" in which it caused death. 

Pleurisy was present in about 8 per cent of the Munich autopsies. It 
may occui; at the outset—plcuro-typhoid—or slowly during convalescence, 
in which case it is almost always purulent and due to the typhoid bacilli. 

Pneumothorax .is rare. Ilale White has reported two cases, in both of 
which pleurisy existed. After death, no lesions of the lungs or bronchi were 
discovered. The condition may be due to straining, or to the rupture of a 
small pyasmic abscess. It mly occur also during convalescence. 

Nnnyous SvsxEih— Cerebrospinal f Form. —As already noted, the disease 
may set in with intense and persisting headache, or an aggravated form of 
3 neuralgia. There are cases in vtdiicli the effect of the poison is manifested 
on the nervous system early gndyfcith the greatest intensity. There are head-' 
ache, photophobia, relruction ; irf the neck, marked twi tellings of the muscles, 
rigidity, and even convulsions. In such cases the diagnosis of meningitis is 
invariably made. The eases showing marked meningeal features during the 
course of the disease may be divided into three groups. First, those with symp¬ 
toms suggestive of meningitis, but without localizing features and without 
at post mortem the anatomical lesions of meningitis. In every series of 
cases numerous such examples occur. Secondly, the eases of so-called serous 
meningitis. There is a localization of typhoid bacilli in the eerebro-i-pinal 
fluid and a mild inflammatory reaction, but without suppurative meningitis 
Cole has collected thirteen such cases, five of them occurring in our series. 
Probably more frequent lumbar punctures will show that this occurs not 
infrequently. Thirdly, true typhoid suppurative meningitis duo to B. typho¬ 
sus. Only one such casjp occurred in our series, am} Cole has collected thir¬ 
teen from the literature. Meningitis in typhoid fever is occasionally due to 
other organisms, as tubercle bacilli, and the micrococcus intraeellularis. 
Marked convulsive movements, local or general, with coma and delirium, are 
seen also in thrombosis of the cerebral veins and sinuses. , 

Delirium, usually present in very severe cases, is certainly less frequent 
under a rigid plan of hydrotherapy. It may exist from the outset, but usu¬ 
ally does not occur until the second and sometimes not until the third week. 
It may be slight and only nocturnal. It is, as a rule, a quiet delirium, though 
there are cases in which the patient is very noisy and constantly tries to get 
out of bed, and, unless carefully watched, may escape. The patient docs 
not often become maniacal. In heavy drinkers the delirium may have the 
character of ■delirium tremens. Even in cases which have no positive 
delirium, the mental processes are usually dulled and the aspect is listless 
and apathetic. In severe cases the patient passes into a condition of uncon¬ 
sciousness. The eyes may be open, but he is oblivious to all surrounding cir¬ 
cumstances and neither knows nor can indicate his wants. The urine and 
faices arfe passed involuntarily. Ill this pseudo-wakeful state, or eonm-vigil, 
as it is called, the eyes are open and the patient is constantly muttering. 
The lips and tongue are tremulous; there are twitchings of the fingers and 
Wrists—H qt»p jtns_tendinum and carphologia, He picks a£ the bedclothes or 
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grasps at invisible objects. The^c are among the most serious symptoms of 
the disease and always indicate danger. 

Convulsions in typhoid fever are rare. 'There were 8 instances in sixteen 
years among between fifteen and sixteen hundred cases. They occur: .first, 
at the onset of the disease, particularly in aliildren; secondly, as a manifes¬ 
tation of the toxasmia; and thirdly, as a result of severe cerebral complica¬ 
tions—thrombosis, meningitis, or acute encephalitis. Occasionally in con¬ 
valescence convulsions may occur from unknown causes. Of the 8 cases 
3 died. * • 

Njurilis, which is not uncommon—11 cases in the series—nyiy be local, or 
a wide-spread affection of the nerves oTf the legs or of both arms and legs. 

Loj&L-Njeui'itis .—This may occur during (h o hei ght , of the fe ver or after 
conva lescence is established. Tt may Jet in with agonizing pain, apd with 
sensitiveness of the affected nerve trunks. The local neuritis may affect t 
the ntfrves of an arm or of a leg. and invqlve chiefly the extensors, so that 
there is wrist-drop or foot-drop. The arrtr lit 'teg may be much swollen 
and the skin over it erythematous. Painful muscles arc not uncommon, par¬ 
ticularly in the calves. I have reported a scries of cases (Studios IJT). 
Painful cramps may also occur. In some of the cases of painful legs the 
condition is a myositis; in others the swelling and pain may he due to throm¬ 
bosis in the deeper veins. 

A curious condition, probably a local neuritis, is that which was first 
described by Ilandford ns tender ioes, and which appears to lx; much more 
common after the cold-bath treatment. The lips and pads of the toes, rarely 
fhe pads at their bases, become exquisitely sensitive, so that the patient can 
not bear the weight of the bedclothes. There is no discoloration and no 
swelling, and it disappears usually within a week or ten days. 

Multiple neuritis in typhoid fever comes on usually during cn uvqlesnenee 
The legs may be affected or the four extremities. The cases are often dilli- 
cult to differentiate from those with subacute poliomyelitis. R ecovery is 
t he rule. 

Poliomyelitis may occur with the symptoms of acute ascending paral¬ 
ysis and prqye fatal in a few days. More frequently it is less acute, ami 
causes either a paraplegia or a limited atrophic paralysis of one arm or leg. 

Hcmiplegyi is a we. .complication. Francis Hawkins has collected 17 
cases from the literature; aphasia was present in 12. The lesion is usually 
thrombosis of the arteries, less often a meningo-cnccphalitis. The aphasia 
usually disappears. 

True tetany occurs sometimes, and has been reported in‘connection with 
certain epidemics. It may set in during the full height outlie disease. 

Typhoid Psychoses.—' There are tb*«e-^«mp*..of, cases: %jt, an initial 
delirium, which may be serious, and cause the patient to Vender away from 
his home, or he may even become maniacal; secondly, the psychosis-asso¬ 
ciated, directly with the pyrexia and the toxaemia; in a few cases this outlasts 
the disappearance of the fever for months or.even years; and, lastly, the 
asthenic psychosis of convalescence, more common after typhoid th‘an after 
any ot er fever. fhe^wegnosis is usually good. Edsal has recently studifd 

condition in children, finding 69 cases in the literature, of which 43 
recovered. 
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Thete is a distressing pnst.-t. yphnid - na arantl ie m'/i . in which for months or 
even for years the patient is unable to get into harmony with his sur- 
rcAi ridings. 

SJiBCiAL_ Senses. —f?ye.-+C'onjunctivitis, simple or phlyctenular, some¬ 
times with^ keratitis andi iritis, may develop. ^ Panophthalmitis has been< 
reported in one case in association with haemorrhage (Finlay). Lqs&of accom¬ 
modation jnay occur, usually in the asthenia of»eonvaleseence. Oeula-motor 
paralysis has been §een, due probably to neuritis. Retinal haemorrhages may 
occur alone or in association with btlier haiinorrhagic features. Double optta 
ueuxitis has l^ccn described in the course ot the fever. It may be independent 
of meningitis. Atrophy may follow, hut, these complications are excessively 
rare. Cataract,may. follow inflammation of the uveal tract.' Other rare com-, 
plications are thrombosis of flic orbital veins and orbital haemorrhage. (See 
J)e Sehweinitz in Keen’s monograph for full consideration of the subject.) 

Ear .—Otitis media is not frffrequent, 2.5 per cent in llengsPs collected 
cases. We have never fs(tin^*|lie typhoid bacillus in the discharge. Seri¬ 
ous results are rare; only one-case of mastoid disease occurred in our series. 
The otitis may-set-in with a chill and an aggravation of the fever. 

Renal System. —Retention of urine is an early symptom and may be the 
canse of abdominal pain. It may recur throughout the attack, guppres- 
sioii.Mf-uriue is rare. The urine is usually diminished at first, has the ordi¬ 
nary febrile characters, and the pigments are increased. Later in the disease 
it is more abundant and lighter in color. 

Polyuria is not very uncommon. The amount of water depends very 
much on the fluid taken. In certain eases enormous quantities are passed, 
up to seven and eight quarts. While most common during convalescence, the 
increase may be sudden in the second week at the height rtf the fever, as in 
a ease reported by Fussell. Patients treated by what is known as the wash¬ 
ing-out method, in whigh large quantities of water ;ire taken, may pass enor¬ 
mous amounts, 18 or 19 litres. One of my patients passed as /nuch as 23 
litres in one day! 

The Diazo-react ion of Ehrlich .—Two solutions are employed, kept in 
separate 'Wiles*'one containing a saturated solution of mlpH y wi fe-arid in 
a solution of hydr ochloric arid (50 ee. to 1,000 ee.); the other a half per 
cent solution of gadiuni-Jiitrite. To make the test, a few cubic centimetres 
of urine are placed in a small test-tube with an equal quantity of a mixture 
of the solution of the sulphanilie acid (40 ce.) and the sodium nitrite (1 cc.),, 
Hie whole being thoroughly shaken. One cubic centimetre of ammonia is 
then allowed to 1 flow carefully down the side of the tube, forming a colorless 
zone above the yellow urine, and at the junction of the lwo -a deep hr nwnish- 
rotLginjj wilL-ha-a apn if the r ngntinn ia pmawm With normal urine a lighter 
brownish ring is produced, without a shade of red. The coldr of the foam of 
the mixed urine and reagent, and the tint they produce when largely diluted 
with water, are characteristic, being in both cases of a delicate rose-red if the 
diazo-reaction be present; bnt if not, brownish-yellow. It was found in 894 
of 1,467 eases. It may be present previous to the occurrence of the rash, and 
fy? late as the twenty-second dnv. The value of the test is lessoned by its 
occurrence in cases of mijiary tuberculosis, in malarial fever, and occasion¬ 
ally in the acute diseases associated with high^fsi.er. The •uiQtsxic coefficient 
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in typhoid fever is high and is gaid to be increased by the tubs. In cases 
passing large quantities of urine the diazo-reaction is very feeble or even 
absent. ' 

Bacilluria occurs in about one-third of the cases, caused by the typhoid 
bacilli. The urine may be turbid from tlic^r presence and in the test-tube 
give a peculiar shimmer. There may be millions of bacilli to the cubic milli¬ 
metre without pyuria or any symptoms of renal or bladder trouble. Thu 
bacilli may be present in the urine for years after thq, attack (see Gwyn, 
Studies III). Of 51 cases during the session of 1900-1901 in my clinic,* 
Cole found typhoid bacilli in the urine in 16. 

The renal complications in typhoid' fever may be thus grouped: 

(ft) Febrile albuminuria is common and of no special significance. It 
was present in 999 of 1,500 cases, 66 per cent. Tube easts were present in' 
568 cases, 37.8 per cent. Ilwmoglobinuria occurred in one case. 

(by Acute nephritis at the onset or during the height of the disease— 
the nuphro-typhus of the Germans, thfe fievra'fffpj^ide a forme renale of the 
French—may set in, with all the symptoms-of acute Bright’s disease, mask¬ 
ing in many instances the true nature of the malady. After an indisposi¬ 
tion of a few days there may be fever, pain in the back, and the passage of 
a small amount of bloody urine. 

(c) Nephritis during convalescence is rare, and is usually associated with 
amend a and cedoma. Chronic nephritis is a most exceptional sequel of the 
disease. 

(d) The lymphomatous nephritis, described by E. Wagner, and already 
feferred to in the section on morbid anatomy, produces, as a rule, no 
symptoms. 

(0 B,yV r ' a > a n °t uncommon complication, may be associated with the 
typhoid or the colon bacillus, less often with staphylococci. It disappears 
during convalescence. It is usually due to a simple.catarrh of the bladder, 
rarely to aivintense cystitis. 

if) Post-typhoid Pyelitis .—One or both kidneys may he involved, either 
at the height of the disease or during convalescence. There may be blood 
and pus at fijst, later pus alone, varying in amount. A severe pyelonephritis 
may follow. ffsx&UZShlic abscess is a rare sequel. 

System.-— Orchitis is occasionally met with. Kinnicutt has 
collected 53 cases in the literature. It is usually associated with a catarrhal 
Urethritis. Induration or atrophy may occur, and more rarely suppuration. 
It was present in 4 cases in my scries. In 1 case double hydrocele developed 
suddenly on the nineteenth day (Dunlap). <■ 

Agu£#.jna&hili&, which may go on to suppuration, is a rare complication. 
It was present in 3 cases of my series, during the fever and In one late in 
convalescence. . 

Gfi SB Pps Among the most common and troublesome of the 

sequel® of the disease are the bojifiJ&siQns. .In a few cases the bone lesions 
occur at the height of the disease or even earlier, A boy was admitted in the 
second week of an attack of typhoid fever with acute.pedostitis of the frontal 
bone and of one nb. Of 237 cases collected by Keen there' were periostitis 
11$, necrosis m 85 and caries in 13. They are, I am sure, much more frequent 
than the figures indicate. Six cases came under my notice in the course of a 
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year, amf formed the basis of Parsons’ paper {Studies II). The legs are chieiy 
involved. In Keen’s series the tibia was affected in 91 cases, the ribs in 40. 
The typhoid bone lesion is apt tcf form what the old writers called a cold 
abscess. Only a few of the cases arc acute. Chronicity, indolence, and a 
remarkable tendency to recurrence are perhaps ’the three most striking 
features of the typhoid bone lesions. A bony node may be left by the typhoid 
periostitis. • » • 

, Al'lhritis. wail present in 5 cases of my series. Rheumatic and septic forms 
are described, as well as a typhoid arthritis proper. The complication is exceed¬ 
ingly rare, and yet Keen has collected from the literature 84 cases. One of the 
most important points relating to it is the frequency with which spontaneous 
dislocations occur, particularly, of the hip. 

7 yrfMtuLSpine (ftibnev).—During the disease in protracted cases, more 
, often during convalescence, the .patient complains of pain in the lumbar and 
sacral regions, perhaps after alight jar.or shock. Stiffness of the back, pain 
on movement, and lenderil&S'on/pressure are the chief features, but there are 
in addition marked nervous, somfctimps hysterical manifestations. The diag¬ 
nosis of spondylitis, Pott’s disease, or perinephritie abscess, etc., may be made. 
The examination is negative. The patient is afebrile, as a rule. The outlook 
is good. In rare instances there may be perispondylitis, but usually the condi¬ 
tion is a neurosis (Studies I). 

Tho mneetes -may be the seat of the degeneration already' referred to, but it 
rarely causes any symptoms. Haemo rrhage occasionally occurs into the muscles, 
and late in protracted cases abscesses may follow. Rupture of a muscle, usually 
the rectus abdominis, may occur, possibly associated with acute hemorrhagic 
myositis. „ 

Post-typhoid Septicaemia and Pyaemia.—In very protracted cases there may 
recur after defervescence a slight fever (100°-101°), with sweats, which is,pos¬ 
sibly septic. In other cases for two or three weeks there are recurring chills, 
often of great severity. They are usually of no moment in the absence of signs 
of complication. (See Studies II and III.) 

Typhoid' pyajmia is not very uncommon, (a) Extensive furunculosis may 
be associated with irregular fever and leucocytosis. (6) Following the fever 
there may be multiple subcutaneous “ cold ” abscesses, often with a dark, thin 
bloody pus. A score or more of these may appear in different .parts. Pratt 
has isolated the bacillus in pure culture from the subcutaneous abscesses, (c) A 
crural thrombus may suppurate and cause a wide-spread pymmia. (d) In raro 
instances suppuration of the mesenteric glands, of a splenic infarct, a slough¬ 
ing parotid bubo' a perinephric or perirectal abscess, acute necrosis of the bones, 
or a multiple suppurative arthritis may cause pyaemia. In other cases follow¬ 
ing bed-sores or a furunculosis there occurs a general infection with pyogenic 
organisms, with fatal result. In three such eases in our series staphylococci 
were cultivated from the blood. In one case with many chills late in the dis¬ 
ease, nnd the general condition excellent, typhoid bacilli were cultivated from 
the blood. > 

Association of other Diseases. —Erysipelas is a rare complication, most com¬ 
monly met with during convalescence. In 1,420 cases at Basel it occurred 10 
times. Griesinger states that it is met with in 2 per cent. , Measles or scarlet 
fover may develop during the fever or in convalescence. Chicken-pox and noma 
8 
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have been reported in children. Bscudo-niembranous inflammations may occur 
in the pharynx, larynx, or genitals. 

Malarial and typhoid fevers may be assdciated, but a majority of the cases 
of so-called typho-malarial fever are either remittent malarial fever or true 
typhoid. It is interesting' to note that among the 829 cases of tvphoijl fever 
plasmodia frere found in the blood during the course of the disease in only J. 
case. (See Lyon* Studies III.) Many of our typhoid-fever eases •came from 
malarious regions. • 1 

The symptoms of influenza may precede the typhoid fever, or the two dis¬ 
eases may run concurrently. There ar<; cases of chronic influenaa which simu¬ 
late typhoid fever very closely. . j 

Typhoid Fever and Tuberculosis. —(rt)Tho, diseases may coexist. A per¬ 
son with chronic tuberculosis may contract the fever. * Of 80 autopsies in 
typhoid fever, 4 presented marked tuberculous' lesions. Miliary tuberculosis 
and ty‘phoid fever may occur together. t (b) C^sms'o^typhoid fever with pulmo¬ 
nary and pleuritic symptoms may suggest tiiberctylwb at the onset, (c) There 
are five types of tuberculous infection, which may simulate typhoid fever: 
the acute miliary form (page 298); tuberculous meningitis (page 301 )j tuber¬ 
culous peritonitis (page 310) (the acute toxaemia of certain local lesions (page 
306); an<£ forms of ordinary pulmonary tuberculosis. And, lastly, pulmonary 
tuberculosis may follow typhoid fever. In a large majority of such cases the 
disease has been tuberculosis from the onset, which has begun with a low fever 
and features suggestive of typhoid fever. 

^ In epilepsy and in chronic chorea the fits and movements usually cease dur¬ 
ing'an attack, and in typhoid fever in a diabetic subject the sugar may be 
absent during the height of the disease. , 

Varieties of Typhoid. —Typhoid fever presents an extremely complex symp¬ 
tomatology. Many forms have been described, some of which present exaggera¬ 
tion of common symptoms, others modification in ihe course, others again 
greater intensity of action of the poison on certain organs. As we have seen, 
when the nervous system is specially involved, it has been called the cerebro¬ 


spinal form; when the kidneys are early and severely affected, nephro-typhoid; 
when the disease begins with pulmonary symptoms, pneumortyphoid; with 
pleurisy, pleuro-typhoid; when the disease is characterized throughout by pro¬ 
fuse sweats, the sudoral form of the disease. It is enough to remember that 
typhoid has no fixed and constant course, that it may set in occasionally with 
«ymptoms localized in certain organs, and that many of its svmptoms arc 
extremely variable in one epidemic uniform and text-book-like, in another 
slight or .not met with. This diversified symptomatology ftas led to many 
clinical errors, and in the allsence of the salutary lesson^ of morbid anatomy 
it is not surprising that practitioners have so often been led altrav. We may 

recognize with Murchison the following varieties: * 

1. The mild and abortive forms. Much attention has been paid of late to 
the milder varieties of typhoid fever—the typhus lcvissimus 'of Griesingir. 
Woodruff, of the United States Army, has caliedf special attention to the groat 
danger of neglecting these mild forms, which are often spoken nf im Wimp tain 
%£T.anlgialarial fever, “acclimation,” “ground,” and “miasmatic.” fevers. 
During the prevalence of an epidemic there may be cases of fever so mild that 
the patient does not go to bed. The onset may be sudden, particularly in chil- 
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dren. ‘fhe general symptoms arc slight, the pulse rate not high, the fever 
rajely above 102°. Rose spots are usually present, with splenic enlargement. 
Diarrhoeajs rare. The Widal reaction is present in a majority of the patients 
TOfTmay be a marked tendency to relapse. While infrequent, characteristic 
complications and sequel® may gtve the first positive clue to the nature of the 
1 trouble. J. B. Briggs has studied 44 of these mild cases from nJy clinic, in 
which jhe fever lasted 14 days or less. Rose spoil were present in. 24, and the 
.Widal reaction In 26. There were .three relapses. It can not be too forcibly 
impressed upon the profession that it is just by these mild cases, to which so 
little attention is paid, that tlje disease pray be kept up in a community. 

2. The- grave .form is usually characterized by high fever and pronounced 
nervous symptoms. In this.category, too, come the very severe cases, setting in 
with pneumonia and Bright’s.disease, and with the very intense gastro-intestinal 

i or cerebro-spinal symptoms., 

3. The latent or amby^tgn form of typhoid fever, which is particularly 

common in hospital practM •*The symptoms are usually slight, and the patient 
sca rc el y feels ill enough to go to besj. .lie has languor, perhaps slight diarrhoea, 
but keeps about and may even attend to his work throughout the entire attack. 
In ^ther instances delirium sets in. The worst eases of this form are seen in 
sailors, who keep up and about, though feeling ill and feverish. When brought 
to the hospital they often have symptoms of a most severe tvpe of the disease. 
Hiemorrhage or perforation may be the first marked symptom of this ambula¬ 
tory type. Sir W. Jcnner has called attention to the dangers of this form, and 
particularly to the grave prognosis in the case of persons who have travelled 
far with the disease in progress. * 

Uamorrliagic. Typhoid Fever .—This is excessively rare. Among Ouskow’s 
fi,513 cases there were 4 fatal cases with general lunmorrhagic features. Only 
three instances were present in our series. Hminorrhagcs may be marked from 
the outset, but more commonly they come on during .the course of the disease. 
The condition is not necessarily fatal. Several of those reported bv Xicholls 
from the Royal Victoria Hospital, Montreal, recovered. (See Hamburger 
Studies III?) ' 

An afebrile typhoid fever is recognized by authors. Licbcrmcister says that 
the cases were not uncommon at Basel. The patients presented lassitude, de¬ 
pression, headache, furred..tongue, lossoiLappetite, slow pulse, .and even the 
spots and enlarged spleen. I have seen the temperature normal on the sixteenth 
<%> while the spots did not come out until later. 

T.xiaUMB'dihfm'm eHitTOBN.—Griffith collected a series of 325 cases in 
children under fwo and a half years; 111 of these were in the first year. Out 
°f a total of 278 cases in which the result was recorded, 142 died. The cases 
we not very uncommon. The high mortality in Griffith’s paper was probably 
•hie to the fact thlt only the more serious cases are reported. The abdominal 
symptoms are usually mild; fatal haemorrhage and perforation are rare. 
Amon g. Hfiqji el®, qjghasia. nqm§, and bcguuUidons are stated to be more common 
ln children than in adults. Two of our cases were under one year of age. 

TItjhoid Fbvhe in thb Agbd.—A fter the sixtieth year the disease runs 
s Jess favorable course, and the mortality is very high. The fever is not so 
flifit, but complications are more common, particularly pneumonia and heart- 
failure. 
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Ty piioid veb i*r Pbbonan»y.— Pregnancy affords no anuawut Y’agai nst 
typhoid. In 1,500 of our eases to September 10, 1004, 438 of which wgre 
females, there were 6 eases. Goltdnmmer noted 26 pregnancies in 600 cases 
of typhoid fever in the female. It is more commonly seen ip„lhe,lkatjialf of 
pregnancy. The pregnancy is interrupted iff about 65 per cent of the cases, 
usually in the second week of the disease. In the obstetrical department Of tlie 
Johns Hopkins flospital (*J. W. Williams) there have been (tfl January, 
1905) three eases of puerperal infection,with bacillus typh&sus. One case, 
showed a localized lesion of the chorion, from which cultures wore obtained 
(Little). 

Typhoid Fnyeis in tiik Fcetus. —From the recent studies of Fordycc, 
J, L. Morse, and F. W. Lynch, wc may joncluda that the typhoid bacillus may 
pass through the placenta to the child, causing a typhoid' septieamiia,‘without 
intestinal lesions. Lynch has recently collected' 16 such eases. Infection of 
the foetus docs not necessarily follow, Jmt ivhqiLjnfoctcd the child dies, either 
in utero or shortly after birth. Thc.Wi^jjt reactroh has been obtained with 
foetal lilpod. Its presence does not indiogtw that the child has survived infec¬ 
tion in utero, as the agglutinating substandfe may filter through the placenta. 
They may also be transmitted to the nursling through the milk, and cause a 
transient reaction. The reaction could not be obtained with foetal blood from 
which typhoid bacilli were cultivated (Lynch). 

gEi,.y psK.—Relapses vary in frequency in different epidemics, and, it would 
appear, in different places. The percentages of different authors range from 
g per cent (Murchison), 11 per cent (Biiumler), to 15 or 18 per cent (Immer- 
niann). In 1,500 eases there were 113 relapses, 11.4 per cent. 

We may recognize the ordinary, the intcrcurrcnt, and the spurious relapse. 

The ordinary relapse sets in after complete defervescence. The average 
duration of the interval in Irvine's eases was ajittle over five days. 

In one of my cases tlfcre was complete a pyrexia for twenty-three days, fol¬ 
lowed by a* relapse of forty-one days’ duration; then a pyrexia for forty-two 
days, followed by a second relapse of two weeks’ duration. As a rule, two of 
the three important symptoms—step-like temperature at onset, '‘roseola, an 
enlarged spl«m—should be present to justify the diagnosis of a relapse. The 
intestinal symptoms are variable. The onset may be abrupt with a chill, or 
the temperature may have a typical ascent, as shown in Chart I. The number 
of relapses range from 1 to 5. In a ease at the Pennsylvania Hospital in 1904 
♦he disease lasted eleven months and four days, during which there were six 
relapse;-. The attack is usually less severe and of shorter duration. Of 
Murchison s 53 cases, the mean duration of the first attack was about twcnlv- 
six day s. of the relapse, fifteen days. The mortality ofwrelapse-eases is not 
high. . ‘ 

The intet current relapse is common, often most severe, and is responsible 
for a great many of the most protracted cases. The temperature drops and 
the patient improves; but after remaining between 100° and 102° for a 
few 4ays, the fever’again rises and the patient 1 enters upon another attack, 
which may be even more protracted, and of much greater intensity than the 

■ Spurious relapses are very common. They have already been referred to 
on page . 2. under post-typhoid elevations of temperature. They are recrudes- 
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ccnces of the fever due to a number of causef. It is not always easy to deter- 
. mine whether a relapse is present, particularly in -eases in which the fever 
persists for only five or seven days-without rose-spots and without enlargement 
of the spleen. 

^- Undoubtedly a reinfection from within, yet of the conditions favoring the 
occurrence of relapse we as yet know little. Durham has advanced an interest- 
ingrthcory; Every typhoid infection is a complex prfienomenort caused bv groups 
of bacilli alike m species but not identical, as shown by their serum reactions, 
fihe antitoxin formed in the blood fluring the primary attack neutralizes only 
one (or several) groups, the remaining groups still preserving their pathogenic 
power. Following an errQE.ia.,dief l , or some 1 ml i scroti on these latter groups 
may multiply sufficiently to_ pij^a.jaunfcction. Multiple relapses may be 
similarly explained. Bacteriological pfoof of this interesting theory has not yet 
been given. * 

Diagnosis.— There are sevqfal points to note. In the first place, typhoid 
fever is the most commonfoflhfl. Iwfptidued fevers. Secondly, it is extraordi- 
aarily variable in its manifestation^. Thirdly, there is no such hybrid malady 
as typho-malarial fever. Fourtl^, errors in diagnosis are inevitable, even 
under the most favorable conditions. 

DA^_FOft_DiAG^ic)his. (a) General .—Xo single symptom or feature is 
characteristic. The quart is often suggestive, particularly the occurrence of 
cpistaxis, and (if seen from the start) the ascending fever. The steadiness of 
the fever for a week or longer after reaching the fastigium is an important 
point. The irregular remittent character in the third week, and the intermit¬ 
tent features with chills, are common sources of error. While there is nothing 
characteristic in the jiulse, cUcmiisin is so much more common early in typhoid 
fever that its presence is always suggestive. rTbn .rash is the most valuable 
single .sign' and with the fever usually clinches the diagnosis. The enlarged 
spleen.is of less importqnce, since it occurs in all febrile conditions, but with 
the fever and the rash it completes a -diagnostic triad of the disease. / The 
absence of Iqucoeytpsis.nnd thaiusscnco of.Ehrlich's reaction are valuable acces¬ 
sory signs. • 

(6) Specifi c.— (1) Isolation of Typhoid Bacilli from the fllood.—Xew 
methods have given better results in this procedure, which has been carried out 
extensively in my ward by Cole, and I can testify to its great value in doubtful 
cases and in the acute septic forms. The hypodermic puneturc'of a vein for 
the blood causes little or no pain. 

(2) Isolation of Typhoid Bacilli from the Stools .—Cultures from the stools 
have proved of diagnostic value. A new and very satisfactory method is that 
of von Drigalski anjf Conradi (Zeit. f. Hygiene,-Bd. 3i)), largely used in the 
campaign agailist typhoid in Germany, with which those familiar with bac- 
teriologic mcthods*are able to isolate the bacilli in a majority of the eases. 

(3) isolation of Typhoid Bacilli from the Urine. —Neumann, llorton- 
Sinith, Richardson, and Gwyn have shown the great frequency of typhoid bacilli 
111 ^e urine. In some cases they may be obtained before tlb Widal test is posi¬ 
tive. Rdutine cultures do not offer great difficulties, and may frequently be 

diagnostic value. 

(4) Isolation of Tu phoid Bacilli Jrpm. thcJRosc-spots.—'Smdc\d, Cursch- 
uiann, and Richardson have demonstrated the presence of the bacilli in rose- 
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spots in 32 of 40 cases examine^. As the procedure causes' considerable dis¬ 
comfort it can not be used as a routine method. 

(5) The Agglutination T est .—Tn 1894.Pfeiffer showed that cholera spiriflu, 

when introduced into the peritoneum of an immunized animal, or when mixed 
with the serum of immunized animals, lose their motion and break up. This 
“ Pfeiffer’s phenomenon” of agglutination and immobilization was thoroughh 
studied by Durham and also by A. S. Griinbaum, and the specificity of the 
reaction demonstrated. Widal took the method, and ipade* it available in 
clinical work. ‘ , * 

Methods.—( a) Macroscopic or Slow Method. —This has nqt been largely 
used in clinical work, but on the whole fhe results are probably more satisfacton 
than with the microscopic method, and in hospitals, at least, the difficulties are 
no greater. Lately the use of cultures Of dead Willi has received qqite wide 
application. This method is very satisfactory when the living, active bacilli 
can not be conveniently employed. / ' o’ 

(6) Micrsiscopic .or - Rapid-M elhod .— r ct o * ifcrurri is mixed with a young 

bouillon culture of the typhoid bacillus, or with %,suspension of a young agur 
culture, in such a manner as to dilute the..serum to the required degree. A 
hanging-drop preparation of the mixture is made, and if-the reaction ia.posi- 
tive.tlie bacilli will within a given time lose their motility and collect in clumps. 
Wyatt Johnston introduced the use of dried blood. It is convenient, but does 
not permit accurate dilutions. The use of glass bulbs to obtain the serum, and 
small glass pipettes to make accurate dilutions, is of value. As Cabot says, 
‘‘the test is a quantitative, not a qualitative, one.” Both the degree of dilu¬ 
tion and the time limit are of importance. A safe standard, and the one in 
use at the Johns Hopkins Hospital, is a dilution of 1-50 and a.time limit of 
one hour. • 1 

IJkhlts.—C abot’s collection of 5,978 cases gives a positive reaction in 97.2 
per cent. A positive reaption was obtained in 93j>er,ccnt of 849 cases tested 
before the qigktli day. It may not appear until the relapse. In 4 of my cases 
it developed on the twenty-second, twenty-sixth, thirty-fifth, and forty-second 
days,, respectively. It may be present even twenty or thirty years subsequent 
to the attack^of fever. 

Vhile on the whole the serum reaction is of very great value, there are cer¬ 
tain difficulties and objections which must be considered. A perfectly charac¬ 
teristic case with hamiorrhages, rose-spots, etc., may give no reaction throughout. 
Jn other cases the reaction is much delayed, becoming positive only during 
convalescence, or even during a relapse. It must be borne in mind that occasion¬ 
ally the reaction is not obtained with low dilutions, while with*higher dilutions 
the reaction is characteristic. • 


flnuimv Batmens.or Eimoa in Dxacnosis, —An early and intense local¬ 
ization of the infection in certain organs may give rise to doubt at first. 

*7: Cases 1 eo,m "" on with severe bciuiafihe, photophobia, delirium, twitching of 
the JJ™ c , les , an ^ retr ^ tl “ of the head are almost invariably regarded as cerebr o- 
spwammmitis. Under such circumstances it may for a few days be impos¬ 
sible to make a satisfactory diagnosis. I have thrice performed autopsies on 
cases of this kind in which no suspicion of typhoid fever had been present, tj.e 
intense cerebro-spinal manifestations having dominated the scene. Until the 
appearance d£ abdominal symptoms, or tlie rash, it may be quite impossible to 
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determ^me the nature of the case. \ Ccrchroapinal meningitis is, however, a 
rare disease typhoid fever a very commofi one, and the onset with severe 
nervous symptoms is by no mean* infrequent. jThe lumbar juncture is now 
a great help. 

I have already spoken of the jnislcading pulmonary symptoms, which occa¬ 
sionally occur at the very outset of the disease. The bronchitis rarely causes 
error, though it may be intense and attract the cijief attentipn. if ore difficult 
are the cases setting in with chill and followed rapidly, by pneumonia. I have 
•brought such a cas^ before the class "one week as typical pneumonia, and a fort¬ 
night later shown the same ease as undoubtedly one of typhoid fever. In 
another case, in which the onset was with definite pneumonia, no spots were 
present, and, though there were diarrhoea, meteorism, and the most pronounced 
nervous^ symptoms, the-doubt’slijl remains whether it was a case of typhoid 
fever or one of pneumonia in which severe secondary symptoms developed. 
There is less danger of mistaking the pneumonia which occurs at the, height 
of the disease, and yet this i%pod|iblej as in a case admitted a few years ago 
to my wards—a man aged seventy, insensible, with a dry tongue, tremor, ecchy- 
moses upon the wrists and ankles,jno rose-spots, enlargement of the spleen, and 
consolidation of his right lower lobe. It was very natural, particularly since 
there was no history, to regard such a case as senile pneumonia with profound 
constitutional disturbance, but the autopsy showed the characteristic lesions of 
typhoid fever. Early involvement of the pleura or the kidneys may for a time 
obscure the diagnosis. 

Of diseases with which typhoid fever may be confounded, malaria, certain 
forms of pyaemia, acute tuberculosis, and tuberculous peritonitis are the most 
important. 

Prom malarial fever, typhoid is, as a rule, readily recognized. There is no 
such disease as typho-malarial fever—that is, a separate and distinct malady. 
Typhoid fever and malarial fever may coexist in the same patient. Of 1,500 
cases'of typhoid fever, *n only three were the malarial parasites found in the 
blood during the fever. In patients returning from Cuba and‘Porto Rico 
during the.late war the two conditions were often found together, but in this 
country it is excessively rare. The term typho-malarial fever should be aban¬ 
doned. The autumnal type of malarial fever may present a Striking simi¬ 
larity in its early days to typhoid fever. Differentiation may be made only 
by the blood examination. There may be no chills, the remissions may be 
extremely slight, there is a history perhaps of malaise, weakness, diarrhoea, 
and sometimes vomiting. The tongue is furred and white, the cheeks flushed, 
the spleen -etightly enlarged, and the temperature continuous, or with very 
slight remissions. T he a-stivn -a j i tnnm al variety of the malarial parasiteunay 
no t be preseni -in-t fie cir culating blood for several days. Every year we had 
one or two cases in which the diagnosis was in doubt for a few days. 

Ey/rmia *—-The long-continued fever of obscure, deep-seated suppuration, 
without chills or sweats, may simulate typhoid. The more chronic cases of 
ulcerative endocarditis are usually diagnosed enteric fever. Tha. presence, or 
absence -of le nooovtosia is an imp ortant aid. The Widal reaction and the blood 
cultures now offer additional and*valuable help. 

Aade- miliui y ~tubr,rnilasis is not infrequently mistaken for typhoid fever. 
The poilits in differential diagnosis will be discussed under that disease. Tuber- 
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culom peritonitis in certain of its forms may closely simulate typhoid fever, 

and will be referred to in another section. 

The early abdominal pain, etc., may lead to the diagnosis of appendicitis. 

(Se proEs!—' (a) Death-rate .—The mortajity is very variable, ranging i n 
private practice from 5 to 12 and in hospital practice from 7 to 20 per cent. 
In some large epidemics the. death-rate has been very low. In the. Maidstone 
epidemic it was between 7 and 8 per cent. In recent yearjj tlm mortality from 
typhoid fever has certainly diminished, and, under the influence of Brand, the 
reintroduction of hydrotherapy has reduced the death-rate in institutions in a 
remarkable manner, even as low as 5 or* 0 per cent. Of the 1,500 eases treated 
in my wards, 9.1 per cent died. The mortality in the Spanish-American War 
was very low—7 per cent—-and may be attributed to the picked set of men and 
to the care and attention which the patients deceived. In South Africa the 
mortality was 20.9 per cent to March 31, 1901. • 

(h) Special Features in Pr 0 g/ittsk-*-UnfaVojfable symptoms are high fever, 
toxic symptoms with delirium, moteorismj ,and Jisemorrlnige. Fat subjects 
stand, typhoid fever badly. The mortality injwomjjjr is greater than in men. 

mi v i • t l 'ltd vrt. iii n 


The complications and dangers are more serjjj^ in the ambulatory form in 
which the patient has kept about for a week -dr -ten days. Early involvement 
of the nervous system is a bad indication; ahd the low, muttering delirium 
with tremor means a close tight for life. Prognostic signs from the fever alone 
are deceptive. A temperature above 104° may be well borne for many davs 
if the nervous system is not involved. 

• (c) Sudden Death— It is dillieult in many eases to explain this moi-t 

lamentable of accidents in the disease. There are cases in which neither eere- 
bral . ysual, nor cardiac changes have been found ; there are instances too in 
which it does not seem likely that there could have I wen a special localization 
of thh toxins in the pneumogastric centres. MoPhedran, in reporting a ease 
of the kind, in which the post mortem showed no adequate cause of death, sug¬ 
gests that the experiments of MeWilliain on sudden cardiac failure probably 
explain the occurrence of death in certain of the cases in which neither em- 
nor uraemia is present. Under conditions of abnormal nutrition there 
is sometimes induced a state of delirium cordis, which may occur spontane- 
ously, or, in the case of animals, on slight irritation of the heart, with the remit 
of extreme irregularity and finally failure of action. Sudden death occur- 
more frequently in men than in women, according to Dewevre’s statistics, m 
a proportion of 114 to 26. It may occur at the height of the fever, and, as 
pointed out by Graves, may also happen during convalescence. There were 
four cases in my series. , 

Prophylaxis.-—! n cities the prevalence of typhoid fever is directly propor¬ 
tionate to the inefficiency of the drainage and the water-supply. With their 
improvement the mortality has been reduced one-half or “even more. Fulton 
r ln 0 l ni ^ States, at least, the disease exists to a propor- 

f ln ■ hG C ° Untry than H d«es in the city, and that the 
propagation of this disease is in general from the country to the town ■ In the 

Ire'soTuch ^ h t 6 I? 1- th ° ^ aT1CCS f ° r ,li1ution of thc contaminating fluids 
are so much greater than in the country, where the privy vault is often in 
such close proximity to the well. J y 18 0Ile 
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Bufit is not ‘only through water that the disease is transmitted. Other 
methods play an important though not so frequent role. The bacilli may be 
carried by milk, oysters, uncooked vegetables, etc. Flies play an important 
role in the spread of the disease. Many eases undoubtedly arise by direct 
infection. But through whatever channel the infection occurs, for new cases 
to arise the virus must be obtained from another patient. It hag been dem¬ 
onstrated Jiy Jordan, llussell, Zeit and others tdiat under* ordinary circum¬ 
stances the bacUli dp not live and thrive long outside the body. To stamp out 
'typhoid fever requires (1) the reedgnilion of all cases, including tlic typhoid 
carriers, and (2) the. destruction of all typhoid bacilli as they leave the {utient. 
Jt is as much a part of the physician s duty to look after these points as to 
take care of the patient, Mild > cases of fever are to be regarded with suspicion. 

Frofli the standpoint of prophylaxis, the question practically narrows down 
to disinfection of the urine, st.dolg, sputum (in the few cases where bacilli are 
present), and of objects which .may accidentally be contaminated by these 
excretions. 

The nurse or attendant shouljl he taught to regard every specimen of urine 
as a pure culture of tjnKdJ&cilli,*and to exercise the greatest care in pre¬ 
venting the scattering^pdjppbf urine over the patient, bedding or floor, or 
over the hands of the atthhfjSnt. 

To disinfect the urine'the best solutions arc carbolic acid, 1-20, in an 
amount equal to that of the urine, or bichloride of mercury, 1-1.000, in an 
amount one-fifteenth that of the fluid to be sterilized. These mixtures with 
the urine should stand at least two hours. 

Urotropin causes disappearance of the bacilli from the urine when baeil* 
luria is present, but under no circumstances should its‘administration permit 
the disinfection of tin 1 urine to be neglected. 

To disinfect stools carbolic acid is the most useful. It is cheap, and efficient 
when used in strong solutions. The stool should bepnixed with at least‘twice 
its volume of 1-20 carbolic-acid solution and allowed to stand for several hours. 

With hydrotherapy the disinfection of the bath water after use offers a seri¬ 
ous and somewhat difficult problem. 

E. Babuekc has sought experimentally the best method for § the disinfec¬ 
tion of the bath water. He found chloride of lime the best substance to use, 
and found that even where the water contains coarse fecal matter. '2oO gm. 
(one-half pound) of chloride of lime will render the ordinary bath of 200 
litres sterile in one-half hour. , 

If there be-any expectoration, the sputum should receive the same care as 
in tuberculosis. • It is best to collect it in small cloths, which may be burned. 

All the linen leaving the patient's bed or person should be soaked for two 
hours in 1—20 carbolic-acid solution, and then sent to the laundry, where it 
should be boiled. ‘All dishes should be boiled before leaving thl? patient’s room. 

The nurse should wear a rubber apron when giving tubs or working over 
a typhoid patient, and this should lie washed frequently with a carbolic acid 
or bichloride of mercury solution. The nurse should wear rubber gloves when 
giving tfibs, or else soak her hands thoroughly in 1-1,000 bichloride solution 
after she has finished. 

It is impossible here to deal with all the possible modes of spread of the 
infection. Keeping in mind that everything leaving the* patient should bo 
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sterilized whenever there is a chance of its having been contaminated* by the 
discharges, a nurse of ordinary intelligence, even one of the family, can carry 
out very satisfactory prophylaxis. • * 

Should the typhoid fever patient be isolated? To prevent direct infection 
of other members of the family a moderate degree of isolation should be car¬ 
ried out, tlipugh this need not be absolute as in the exanthemata. The win¬ 
dows should have*fly screensi in summer. After recovery the room should be 
disinfected. , • 

An important question is as to the ndbessity for the isolation of typhoid* 
patients in special wards in hospitals. At present this is not generally done in 
the United States. When, however, in d hospital with as good sanitary arrange¬ 
ments as the Johns Hopkins possesses, and in which all possible precautions 
are taken to prevent the infection spreading froin patient to patient, ^t.81 per 
cent of all the cases have been of hospital origin, the advisability of isolation 
of typhoid fever patients is certainly worth-,considering. On the other hand, 
in the general hospital, with students dn the Awards, the cases are more thor¬ 
oughly studied, and in the graver complications, as perforation, it is of the 
greatest advantage to have the early eo-o|)eration of the house surgeon. 

During the past few years an active campaign has been started in Ger¬ 
many, under the leadership of Professor Koch, with the object of ultimately 
stamping out this disease by means of early diagnosis and the institution of 
rigid measures for preventing the distribution of the infecting agent from the 
patients so diagnosed. With a corps of assistants he fitted up a laboratory in 
Trier, a locality where the disease had a firm hold. By bacteriological methods 
he was able to demonstrate that ?2 persons were suffering from typhoid infec¬ 
tion. So soon as the nature of a ease was established, isolation and vigorous 
disinfection were practiced. The result was that within three months no more 
typhoid bacilli were discoverable, the patients were cured, no fresh cases arose, 
and, ho far as that group ^of villages was concerned, typhoid was exterminated. 
Since, in other groups of villages situated under strictly comparable conditions, 
but where tfiese methods of dealing with the disease were not practiced, typhoid 
continues to be prevalent, it may reasonably be inferred that the disappearance 
at Trier was not spontaneous, but due to the methods of identification and dis¬ 
infection which were used. 

When epidemics are prevalent the drinking-water and the milk used in 
families should be boiled. Travellers should drink light wines or mineral 
yater rather than ordinary water or milk. Care should be taken to thor¬ 
oughly cook oysters which have been fattened or freshened in streams con¬ 
taminated with sewage. « 

While in camps it is easy to boil and filter the water; with troops on 
the march it is a very different matter, and it is impossible td restrain men 
from relieving (heir thirst the moment they reach water. •Various chemical 
methods have been recommended—the use of bromine, hypochlorite of lime, 
permanganate of potassium, and the tablets of sodium bisulphate, none of 
which are probably very satisfactory. , 

VACcraATiON.—A. E. Wright has introduced a method of vaccination 
against typhoid. A full description of the principles involved, as well as of the 
technique, is given in his work, A Short Treatise on Anti-Typhoid Inoculation. 
London, 1904. The material used is a bouillon culture of virulent bacilli 
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heated W 60° in order to kill them. By a somewhat complicated procedure the 
number of bacteria in this culture is estimated, and for the first inoculation 
a Quantity of the vaccine contaiaing 750 to 1,000 millions of bacteria is 
employed, and for the second inoculation a quantity containing 1,500 to 
2,000 millions of bacilli is employed. Two inooulations are given at an 
interval of about two weeks. Following inoculation there is a, mild local 
reaction and constitutional symptoms begin within two ortthrcc hours. As 
a sequence of the jnjection, there is an increase in both the bactericidal 
'and agglutinating .powers of the .filood. Many thousand inoculations have 
now been ma^e under Wright’s direction, mainly on the British troops in 
India and South Africa. From the statistics so far available he concludes 
that the incidence of typhoid fever was diminished by at least one-half in 
the inoqjilated, while in the aggregate the proportion of deaths to cases among 
( the inoculated has been rather less than half that among the uninoculated. 
The evidence so far points to a nersistence of the protective effect for ot least 
two years after inoculation. fright'd* conclusions are supported by the evi¬ 
dence of a large number of English army officers. Wherever, therefore, large 
bodies of persons are likely to be exposed to unusual dangers of infection the 
procedure may be employed. 

Treatment. — (a) General Management.— The profession was long in 
learning that typhoid fever is not a disease to be treated mainly with drugs. 
Careful nursing and a regulated diet are the essentials in a majority of the 
cases. The patient should be in a well-ventilated room (or in summer out 
of doors during the day), strictly confined to bed from the outset, and there 
remain until convalescence is well established. Tlui hed.shoiihLba.aingle, no> 
too high, and the rqattress should not be too hard. The woven wire bed, with 
soft hair mattress, upon which are two folds of blanket, combines the two 
great qualities of a sick-bed, smoothness and elasticity. A rubber cloth should 
be placed under the shqpt. An intelligent nurse shquld be in charge. When 
this is impossible, the attending physician should write out specific instruc¬ 
tions regarding diet, treatment of the discharges, and the bed-linen. 

(6) DiET.-«-Milk, eggs, and water are the essential foods during the 
febrile period. An adult receives four ounces of milk, diluted wijh two ounces 
of lime-water or soda-water, every four hours; and four ounces of albumen- 
water, made from the white of one or two eggs, every four hours. In this 
way he is fed every two hours. The juice of half a lemon or an ounce of 
fresh orange juice is added to the albumen-water, which may be sweetened 
with a little sugar. The great majority of our patients have this diet alone 
during the fevfir. ‘Whey is substituted for the milk if there are curds in 
tbe stools or if th§re is much distention or if the plain milk disagrees in 
any way. If* necessary, milk is cut off altogether and the albumen-water 
increased. Buttehnilk, boiled milk, koumiss, or peptonize’d milk may be 
used. The beef extracts, meat juices, and artificially prepared foods are 
unnecessary, and in private practice among people in moderate circumstances 
add greatly to the expense of the illness. Such a diet is simple, reduces the 
work of feeding to a minimum, and agrees with a great majority of all 
patients. Water., is given at fixed intervals. A good plan is to have a jug 
of water beside the patient and a tubing with a glass mouth-piece, so that he 
can drink as much as he wishes. A washing-out plan of treatment is advised 
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by E. W. Cushing and T. W. Clarke, of the Lake-side Ilo'spital, CPavelam], 
A gallon or more may be taken in the day. The water causes polyuria, and is 
a sort of internal hydrotherapy by which the toxins may be washed out. 

water, lemonade, or ieed-tea may be used. A small cup of coffee in the 
morning is very grateful. ’Bouillon.or strained vegetable soup may serve as a 
change. Ice cream may be taken at any time, and is an agreeabie variation, 
particularly for children. • 

It is possible that we give too much food. Of late years 'the disease lias 
been treated by what has been called therapeutic fasting-<-little or no food, 
only water. , 

Alcohol is unnecessary in a groat'majority of the cases. Of late years 
I have used it much less freely; but when the,heart is feeble and the toxic 
symptoms are severe, eight to twelve ofmees of whisky may bo given, in the 
twenty-four hours. ■ 

(cy Hydrotherapy. —The use of wntch„ihside and outside, was no new 
treatment in fevers at the end of the eighteenth century, when .Tames Currie 
(a friend of Burns and the editor of his poems) wrote his Medical Reports 
on the Effects of Water, Cold and Warm, as a Remedy in Fevers and other 
Diseases. In this country it was used with great effect and recommended 
strongly by Nathan Smith, of Yale. Since J8<51 the value of bathing in 
fevers has been specially emphasized bv (lie late Dr. Brand, of Stettin. 

Hydrptherapy may be carried out in several different ways, of which, 
in typhoid fever, the most satisfactory are sponging, the wet pack and the 
full bath. 


• (a) Cold Sponging .—The water may be tepid, cold, or ice-cold, according 

to the height of the fever. A thorough sponge-bath should take from fifteen 
to tfl^ailiJJlimiies. The ice-cold sponging is not quite as formidable asthe 
full cold bath, for which, when there is an insuperable objection in private 
practice, it is an excellent alternative. But. frequently it is difficult to get 
the friends to appreciate the advantages of the sponging. When such is the 
case, and in children and delicate persons, it can be made a little less for¬ 
midable by sponging limb by limb and then the buck and abdomen. 

(6) The cold pack is not so generally useful in typhoid fever, but in 
cases with very pronounced nervous symptoms, if the tub is not available, 
the patient nnjy be wrapped in a sheet wrung out of water afrfiO? or 65°, and 
then cold water sprinkled over him with an ordinary watering-pot. 

, (c) The Bath. The tub should be long enough so that the patient can 
be completely covered except his head. Our rule for some years has been 
to give a bath at 70 every third hour when the temperature w&s above LOS,5°. 

r 7 ai T n i the 1 tflb f ° r 01 miputes, is takenoul, 

i7 /.r a i d n C0V ° rc, , J With a blilnkct - While in the tub the 
K trUC T f are ™ bbod thoroughly, cither with the harfd or with a suit- 
abie rubber H is weil to give the first one or two baths at a temperature 

well taken iw " J° f tern P erftturc - « the bath at 70“ is not 
£ temperat r t0 75 ° T 8 °°- ‘ U is important to see that 

the canvas supports are properly arranged, and that the rubber pillow'is com¬ 
fortable for the ™tient’s head. The first bath should not be given at u ght, 
and it should be superintended by the house-physician. The aSIunt ofS- 
plamt made by the patient is largely dependent upon the skiSTd are wih 
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which tiie baths are given. Pood is usually given, sometimes a stimulant, 
atyer the bath. The blueness and shivering, which often follow the bath, 
are not serious features. The rectal temperature is taken immediately after 
(he bath, and again three-quarters of an hour later. Contra-indications are 
1 peritonitis,2Jiajmorrhage, : . phlebitis,:severe abdominal pain, a J nd great pros¬ 
tration, The accompanying chart (Chart V) shows thc_numlfer of baths 



and the influence on the fever during two days of treatment. The good 
effects of the baths are: Xl) The effect on the nervous system. 'The delirium 
lessens, the tremor diminishes, and the toxic features are less marked. The 
excretion of the toxins by the kidneys is stimulated. (2.) The feser is Re¬ 
duced, though this is not the chief effect of the tubs; indeed at the height of 
the disease there may be very little reduction. ( (3) The -heart, rate usually 
fajls, the pul^Jjseames smaller and harder, and the blood pressure rises 15 
w 20 mm. of Hjg. (4) With hydrotherapy the initial bronchitis is bene¬ 
fited, and there is less "Chance of passive congestion of the bases of the lungs. 
(">2 The liability to bed-sores is diminished and the frequent cleansing of the 
skin is beneficial. Should boils occur, one bath-tub should be used for that 
patient plone. {&) The mbrtality i§ reduced. In general hospitals from 
six to eight patients in every hundred are saved by this plan of treatment. 
At the Brisbane Hospital, where F, E. Hare used it so thoroughly, the mortal¬ 
ity was reduced from 14,8 per cent to 7.5. There is a remarkable uniformity 
in the death-rate of institutions using the method—usually from 6 to 8 per 
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cent. At the Royal Victoria Hospital, Montreal, the rate for the six years 
was 5.4 per cent. At the Johns Hopkins Hospital the mortality among 1,400 
cases was 137, or 9.1 per cent. 

(d) Medicinal Theatment.— In hospital practice medicines are not 
often needed. A great majority of my cases flo not receive a dose. In private 
practice it ‘may be safer, for the young practitioner especially, to order « 
mild fever mixture. The question of medicinal antipyretics is important: 
they are used far too often and too rashly in typhoid fever.' An occasional, 
dose of antifebrin or antipyrin may do no harm, but the’daily use of these 
drugs is most injurious. Quinine in jnoderate doses is still much employed, 1 
The local use of guaiacol on the skin, 3ss. painted on the flank, causes a prompt 
fall in the temperature. _ . 

In the various antiseptic drugs which havoi been advised I have no faith. 
Most of them do no harm, except that in private practice their use has too < 
often diverted the practitioner from more rational and safer courses. 

(«) Sebum Therapy. —Numerous attempfs have been made to obtain 
specific sera, which have been of two .varieties, bactericidal and antitoxic. 
As Wasscrman lias shown, the probable reason why the 'former have failed 
is owing to the lack of sufficient complement in the patient’s blood, and at 
present no available method lias been found to increase this complement. 
As the isolation of a soluble typhoid toxin has presented insuperable difficul¬ 
ties so far, it is questionable whether an antitoxin of any value has yet been 
obtained. With the reported isolation of typhoid toxins of considerable 
strength by Conradi, and also by Macfadyen, it is possible that in the near 
future an antitoxin serum of great value may be produced. One of the most 
important problems in connection with this disease is the isolation of a strong 
soluble toxin, tile results of which would probably be verv far-reaching. 
j Chantemcsse (Presse Med., 1904, Xo. 86 ) lias published the results obtained 
^•'in several of the Paris* hospitals with an antitoxie serum. The toxin is 
obtained in the filtered cultures of typhoid bacilli grown on a medium con- 
* taining splenic pulp and human defibrinated blood. By injection of this into 
h orses a seru m has been produced, whi ch, du ring a period"Of tlired and a'Jialf 
years, has been employed in the treatment of 765 cases, 545 By CfiffEdemcsse 
himself, and 220 cases in children by Josias and Brunon. Of these 7G5 cases 
only 30 died,* a mortality of about 4 per cent, while in the other Paris hos¬ 
pitals during the same period there occurred a mortality of 18 per cent, in 
Iione of them under 12 per cent. 

A third method is by means of the so-called extract of Jcz, by the use of 
, wl)icl1 g°°d results have been reported by Eiehhorst and others, though so 
far on a relatively small number of cases. This extract is obtained from 
the bone-marroy, spleen, thymus, brain, and spinal cord of animals highly 
immunized to typhoid bacilli. Large amounts must be used. Remember¬ 
ing the considerable period of time after the discovery of the diphtheria anti¬ 
toxin before a serum of high value was obtained, it is not too much to hope 
that some of these experiments may lead to important results. 

(/) Treatment op the Special Symptoms.—T he abdominal 'pain and 
1 tympanites are best treated with fomentations or turpentine stupes. The 
latter, if well applied, give great relief. Sir William Jenner used to lav 
great stress on the advantages of a well-applied turpentine stupe. He 
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directed'it to be applied as follows: A flannel roller was placed beneath the 
pajient, and then a double layer of thin flannel, wrung out of very hot water, 
with a drachm of turpentine mixed with the water, was applied to the abdo¬ 
men and covered with the ends of the roller. When the gas is in the large 
bowel, a tube may be passed or % turpentine enema given. For tympanites, 
with a dry tongue, turpentine may be given, or the oil of cinnanufti, TT1 iii-v, 
every two hours (Caiger). If whey and albumen-water arc substituted for 
jailk, the distention lessens. Oluyeoal, bismuth, /8-naphthol, and eserine, 

gr. hypodermically, may be tried. Opium should not be given. 

For the disrrhaa, if severe—that is, if there are more than three or four 
stools daily—a starch -and opium enema may be given; or, by the mouth, a 
combination of bismuth, in large doses, with Hover’s powder; or the acid 
diarrhoea mixture, acetate of lead (gr. ii), dilute acetic acid («l xv-xx), 

• and acetate of morphia (gr. |—J). The amount of food should be reduced, 
and whey and albumen-water ip small,amounts be substituted for the milk. 
An ice-bag or cold compresses relieve the soreness which sometimes accom¬ 
panies the diarrhoea. , 

Constipation is present in many # eascs, and though 1 have never seen it 
do harm, yet it is well every third or fourth day to give an ordinary enema. 
If a laxative-is needed during the course of the disease, the Hunyadi-janos 
or Fji od w ehsh all '~watcr may be given. 

Ihemorrhage .—As absolute rest is essential, the greatest care should be 
taken in the use of the bed-pan. It is perhaps better to allow the patient to 
pass the motions into the draw-sheet, lee may be given, and a light ice-bag, 
placed on the abdomen. The amount of food should be restricted for eight 
or ten hours. If there is a tendency to collapse, stimulants should be given, 
and, if necessary, hypodermic injections of ether. Injection of salt solu¬ 
tion beneath the skin or directly into a vein may revive a failing heart. Tur¬ 
pentine is warmly recommended by certain authors. Should opium be given? 
One-fifth of the cases of perforation occur with haemorrhage, and the opium 
may obscure the features upon which alone the diagnosis of perforation may 
be made. Of late we have abandoned the use of opium and have given the 
calciumfchIori.de or lactate in doses of gr. xv every four hours. *Gelatine we 
have also used a good deal, but it seems of doubtful value. 

Perforation and Peritonitis. —Early, diagnosis and eayly-opwat-ion mean 
the saving of one-third of the cases of this heretofore uniformly fatal com¬ 
plication. Tlie aim should be to operate for the perforation, and not to wait* 
until a general peritonitis diminishes by one-half the chances of recovery. 
An incessant, intelligent watchfulness oil the part of the medical attendant 
and the early co-opeiation of the surgeon are essentials. Every c«*e of more 
than ordinary severity should lie watched with special reference to this com¬ 
plication. Thorough preparation by early observation, careful note-*, and 
knowledge of the conditions will help to prevent needless exploration. No 
case is too desperate; we have had one recovery after three operations. 
Twenty pases of perforation in my series were operated upon with seven 
recoveries; in an eighth ease the patient died of the toxaemia on the eighth 
day after the laparotomy. The figures now published give from 25 to 33 per 
cenf ai rimcYvrie°, In doubtful cases it is best to operate, as experience 
shows that patients stand an exploration very well. 
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Cholecystitis .—A majority ofrthe cases recover, but if the symptoms are 
very severe and progressive, operation should be advised. 

Bone Lesions .—The typhoid periostitis of the ribs or of the tibia does 
not always go on to suppuration, though, as a rule, it requires operation. 
Unless the practitioner is accustomed to do very thorough surgical work, 
he should band over the patient to a competent surgeon, who will clear oat 
the diseased part’s with the* greatest thoroughness. Recurrence is inevitable 
unless the operation is complete. 

For the progressive heart-weakness, alcohol, stryglyjifle and ether—hypo- 
dermieally in full doses, digitalis, and the saline infusions may be tried. 

The nervous symptoms of typhoid fever are best treated by hjjdrother- 
n py. Special advantages of this plan arc that the restlessness is allayed, 
the delirium quieted, and sedatives are rarely needed. In the casts which 
set in, early with severe headache, meningeal’symptojSn's, and high fever, the 
cold...bath, or in private practice thy cold phek, should be employed. An 
ice-cap mav be placed on the head, and if necessary morphia administered 
hypodermically. For the nocturnal restlessness, so distressing in some cases, 
Doyer’s powder should be given. As a rule, if a hypnotic is indicated, it is 
best to give opium in some form. Pulmonary complications should, if severe, 
receive appropriate treatment. 

Bacilluria .—When bacilli are present, as demonstrated by cultures or 
shown by the microscope, urotropin may be given in ten-grain doses and kept 
up, if necessary, for several weeks. A patient should not be discharged with 
cbac-illi in his urine. 

In protracted cases very special care should ho taken to guard against bed¬ 
sores. Absolute cleanliness and careful drying of the parts after an evacua¬ 
tion should be enjoined. The patient should be turned from side to side and 
propped with pillows, and the back can then be sponged with spirits. On the 
first appearance of a sode, the water- or air-bed should be used. 

(rj) The Management of Convalescence.— Convalescents from typhoid 
fever frequently cause greater anxiety than patients in the attack. The ques¬ 
tion .of food has to be met at once, as the patient acquires a ravenous appetite 
and clamor! for a fuller diet. My custom has been not to allow solid food 
until the temperature has been normal for ten days. This is, I think, a safe 
rule, leaning'perhaps to the side of extreme caution; but, after all, with egg*. 
milk feast- milk puddings, and jellies, the patient can take a fairly varied 
’diet. Many leading practitioners allow solid food to a patient so soon as lie 
desires it. Peabody gives it on the disappearance of the fever; the late Aust in 
Flint was also in favor of giving solid food early. I had a lesson'’in this 
matter which I have never forgotten. CA young lad in the Mpntreal Genernl 
Hospital, in whose case I was much interested, passed through a tolerably 
sharp attack of typhoid fever. Two weeks after the evening temperature had 
[been normal, and only a day or two before his intended discharge, he ale 
several mutton chops, and within twenty-four houra was in a state of col¬ 
lapse from perforation^) A small transverse rent was found at tlje bottom 
of an ulcer which was in process of healing. Tt is not easy to say why solid 
food, particularly meats, should disagree, but in so many instances an indis¬ 
cretion in diet is* followed by slight fever, the so-called febris camis, that it 
is in the best interests of the patient to restrict the diet for some time after 
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the feve^'has fallen. Whether an error in <Jiet may cause relapse is doubt¬ 
ful. The patient may be allowed to sit up for a short time about the end of 
the ^fi_rst__week.. of convalescence, and the period may be prolonged with a 
gradual return of strength, lie should move about slowly, and when the 
weather is favorable should bo in the open air as 1 much as possible. He 
should be guarded at this period against all unnecessary excitement. Emo¬ 
tional disturbance not infrequently is the cause of •recrudescence of the fever. 
Constipation is *not .uncommon in convalescence and is best treated by 
lienwta. A protrasted diarrhoea, w*hich is usually due to ulceration in the 
colon, may retard recovery. In such cases the diet should be restricted to 
milk, and the patient should be confined to bed; large doses of bismuth and 
astringent injections will provq useful. The recrudescence of the fever does 
not require special measures. The treatment of the relapse is essentially that 
pf the original attack^/ 

Post-typhoid insfljS^^requires .the judicious care of an expert. * The 
cases us ually reco vere % swollen leg'.after phlebitis .is a. source..of great 
worry. A bandage should be worn during the day or a well-fitting, elastic 
stocking. The outlook depends on fee completeness with which the col¬ 
lateral circulation is established. In a good many cases there is permanent 
disability. 

The post-typhoid neuritis, a cause of much alarm and distress, usually 
gets well, though it may take months, or even a couple of years, before the 
paralysis disappears. After the subsidence of the acute symptoms systematic 
massage of the paralyzed and atrophic muscles is the most satisfactory 
treatment. 

The condition sppken of as the typhoid spine may drag on for months 
and prove very obstinate. The neurotic state has to be treated. Separa¬ 
tion from solicitous and sympathetic friends, hydrotherapy in the form of 
the wet pack, and the Eaquelin cautery are the mo#t efficacious means of 
cure. An encouraging prognosis may be followed by rapid improvement. 


II. TYPHUS FEVER. 

Definition. —An acute infectious disease of unknown origin, .highly con¬ 
tagious, characterized by sudden onset, maculated rash, marked nervous symp¬ 
toms, and a cyclical course terminating by crisis, usually about the end of the 
second week. Post mortem there are no special lesions other than those asso¬ 
ciated with fever.* 

The disease is knjwn by the names of hospital fever, spotted fever, jail 
fever, camp fevflr, and ship fever, and in Germany is called exanthematic 
typhus, in contradistinction to abdominal typhus. 

Etiology. —Typhus fever has been one of the great epidemics of the world. 
Until the middle of the nineteenth century it prevailed extensively in all the 
larger cities of Europe, and at times extended to wide-spread outbreaks. As 
Hirsch has remarked, “ The history of typhus is written in those dark pages; 
°f the world’s story which tell of the grievous visitations of mankind bv war, 1 
famine, and misery of every kind.j’ Few countries have suffered more than 
Ir eland, particularly between the years 1817 and 1819 and in 1846. In Eng- 
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land the disease has progressively diminished in intensity. la-lS-W there were 
J^49a.deaths, in 1895 only 58 deaths. In 1897 there were only 3-xaaes of typhus- 
fever in the London Fever Hospitals. In* England and Wales the disease hag 
steadily diminished. lnJL883 there were 877-deaths; in 1902, 01 deaths. Of 
late years the name typhus has not appearad in the Registrar-General Report 
for England and Wales. The last really great epidemic was in the.Turko- 
Russian War in'1877~’78. • 

The jjadnitlllisappearance of typhus fever is one of .the great triumphs of 
modern medicine. At present the diseasS lurks in only a dew centres in Great 
Britain and on the Continent, and every few years slight outbreaks occur in* 
larger cities, and sporadic eases appear from time to time. In the United 
States typhus fever has not prevailed as an extensive epidemic for many years. 
There were small epidemics in How Y6rk in' 1881 -'82 and in 1892—’§3, and in 
1883 in Philadelphia. A remarkable feature is the occurrence of a few eases 
at lolxg intervals of time from any other outbreaks, and at great distances from 
any known foci of the disease. This'was one^f the points which led Murchi¬ 
son to the belief that under favorable conditions it might originate spontane¬ 
ously'. Two small groups of cases of this nature-have come under my observa¬ 
tion. In 1877 there occurred a local outbreak at the House of Refuge, in 
Montreal, a city in which the disease had not existed for many years. The 
overcrowding was so great in the basement rooms of the refuge that at night 
there were not more than 88 cubic feet of space to each person. Eleven indi¬ 
viduals were affected. It was not possible to trace (lie source of infection. 

In the spring of 1901 from one house three cases of fever were admitted 
to my "wards, which were regarded at first as typhoid fever, but the features were 
sO anomalous that our suspicions were aroused. The rash was perfectly char¬ 
acteristic of typhus, the Widal reaction was negative, blood cultures were nega¬ 
tive, and a post-mortem on one fatal case showed no typhoid lesions, and no 
cultures were obtained .from the spleen or the blooc^ post-mortem. The other 
two cases terminated by crisis, so that I think there can be no question that 
the cases were typhus fever. The disease has not prevailed in Baltimore for more 
than'a quarter of a century. The patients were Lithuanians, they lived under 
most unsaivtary conditions, and were workers at a suburb frequented by a great 
many foreigners from the eastern parts of Europe. The origin of the outbreak 
could, uot-bp- traced, nor did any other eases occur. 

Typhus is one of the most highly contagious of febrile affections. In epi¬ 
demics, nurses and doctors in attendance are almost, invariably attacked. There 
is no disease which has had so many victims in the profession. It is stated 
that in a periodof twenty-five years, among 1,230 physicians attached .tojnstitu- 
tions in Ireland, 559,succumbed to this disease. Casual attendance upon cases 
in limited epidemics does not appear to be very risky, but When the sick are 
aggregated in*wards the poison appears concentrated and‘the danger of infec¬ 
tion is much enhanced. Bedding and clothes retain the poison for a long time. 
Murchison thought that the virus was thrown off from the lungs and from the 
skin. It attaches itself particularly to the clothing and linen and to the furni¬ 
ture of the room, and appears to retain its activity for a remarkably long time 
To catch the disease there apparently must be fairly intimate contact with tin 
patient, more particularly contact with a large number of patients. Thus i' 
mild outbreaks of only a few cases physicians and nurses are rarely affected 
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while in»levere epidemics all in attendance may be attacked. Nothing Jiaa yet 
beep determined as to the nature of the specific virus. 

Horbid Anatomy. —The anatoihical changes are those which result from 
intense fever. /The blood is dark and fluid;^,hc muscles arc of a deep red color, 
and often show a granular degeneration, particularly in the heart; the liver is 
enlarge*! and soft and may have a dull clay-like lustre; the kidneys are swollen 
there is moderate enlargement of the spleen, and 4 general Ifypcrplasia of the 
Jymph-follicles. * Peer’s glands are not ulcerated. Bronchial catarrh is usu¬ 
ally, and hypostatie congestion of tlie lungs often, present. The skin shows 
the petechial rash. 

Symptoms. — Incubation. —This is placed at about twelve days, but it may 
be less. There may be ill-defined'feelings of discomfort. As a rule, however, 
the invasion is abrupt and marked by chills or a single rigor, followed/by fever. 
.The chills may recur during the first few days, and there is headache withf.pains 
in_ thejmek and legs. There is^early prostration, and the patient is glad to 
take to his bed at once. -.The ftmperature is high at first, and may attain its 
maximum on the second or third; daj. The pulse is full, rapid, and not so 
frequently dicrotic as in typhoid.' The tongue is furred and white, and there 
‘ is an early tendency to dryness. The face is flushed, the eyes congested, and 
p the expression dull and stupid. • Vomiting may be a distressing symptom. In 
■ severe cases-mental symptoms are present from the outset, either a mild febrile 
delirium or an excited, active, almost maniacal condition. " Bronchial catarrh 
is common. 

Stage of Eruption. —From the third to the fifth day the eruption appears 
—(irs-t upon the abdomen and upper part of the chest, and then upon the 
oxfjemjtics and face^ occurring so rapidly that in two or three days it is all 
out. There are two elements in the eruption: a subcuticular mottling, “a 
fine, irregular, dusky red mottling, as if below the surface of the skin qpme 
little distance, and seen .through a semi-opaque medium ” (Buchanan); and 
distinct papular rose-spots which change to peteehioe. In some instances the 
petechial rash comes out with the rose-spots. Collie describes the rash as con¬ 
sisting of three parts: rose-colored spots which disappear on pressure, dark- 
red spots which are modified by pressure, and petechial upon winch pressure 
produces no effect. In children the rash at first may present a striking resem¬ 
blance to that of measles, and give as a whole a curiously mottled appearance to 
the skin. The term mulberry rash is sometimes applied to it. In mild eases the 
eruption is slight, but even then is largely petechial in character. As the rash is 
hemorrhagic, it does not disappear after death. Usually the skin-is dry, so that 
sudaminal vesiclds are not common. It is stated by.some authors that a distinc¬ 
tive odor is present. ^During the second week the* general symptoms are much 
aggravated. Tfle prostration becomes more marked, the delirium more intense, 
and the fever rises* &TI 10 patient lies on his back with a dull expressionless face, 
flushed cheeks, injected conjunctiva?, and contracted pupils. The pulse increases 
in frequency and is feebler; the face is dusky, and the condition becomes more 
serious. 'Retention of urine is common. Coma-yig il.is frequent, a condition 
in which “the patient lies with open eyes, but "quite '’unconscious; with it there 
"Hv be^ubanltus-tendinum andgpicking at the bedclothes. '■ The tongue is dry, 
brown, and ejacked, and there are sordes on the teeth.*£Re$piration is accel¬ 
erated, the heart’s action becomes more and more enfeebled, and death takes 
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place from exhaustion. In favorable cases, about the end of the se&nd week 
occurs"the crisis, in which, often after a deep sleep, the patient awakes feeling, 
much better and with a clear mind. The‘temperature falls, and although thu 
.prostration may be extreme, convalescence is rapid and relapse very rare. Tim 
{abrupt termination by crisis is in striking ccntrast to the mode of termination 

Jin typhoid fever. • 

Fever.—T h(f temperature rises steadily during the tirst four or five da\$» 
and the morning remissions are not marked. The maxim um is usually attained 
by the fifth day, when the temperature may be 105°, lOttf, or 107°. In mild 
cases it Bcldom riseoimn 1Q3°. After reaching its maximum, the fever gen¬ 
erally continues with slight morning remissions until the twelfth or fourteenth 
day, when the crisis occurs, during which (he temperature may fall below nor¬ 
mal within twelve or twenty-four houris. Preceding a fatal termination, there 
is usually a rapid rise in the lever to 108° ot 'even 109 . , 

The heart may early show signs of weakness. The first..sound becomes 
feeble and almost inaudible, and a sfttolic murmur at the apex is not infre¬ 
quent. Hypostatic congestion of the lungs occurs in all severe eases. The 
braip symptoms are usually more pronounced than in typhoid, and the delirium 
is more constant. A. slight leueoeytosis is more common than in typhoid. 

The, urine in typhus shows the usual febrile increase of urea and uric acid. 
The chlorides diminish or disappear. Albumin is present in a large proportion 
of tSe “cases, but nephritis seldom occurs. 

Variations in the course of the disease arc naturally common. There are 
malignant cases which rapidly prove fatal within two or three days; tin- 
so-called typhus siderans. On the other hand, during epidemics there are 
extremely mild cases in which the fever is slight, the delirium absent, and con¬ 
valescence is established by the tenth day. 

Complications and Sequelae.—■ -Broncho-pneumonia is perhaps the most 
common"’ complication. t It may pass on to gangreqe. In certain epidemics 
\ gangrene of the toes, the hands, or the nose, and in children'jionia or 'cancrmu 
"ojjs, have occurred. . Meningitis is rare. Paralyses, which are probably due 
to a post-febrile neuritis, are not very uncommon. Septic processes, such as 
parotitis anjl abscesses in the subcutaneous tissues and in the joints, are occa¬ 
sionally met with. Nephritis is rare. Hoematcmesis may occur. 

Prognosis. —The mortality ranges in different epidemics from 12 to 20 per 
cent. It is very slight in the young. Children, who are quite as frequently 
attacked as adults, rarely die. After middle age the mortality is high, in some 
epidemics 50 per cent. Death usually occurs toward the close of the second 
week and is due to the toxaemia. In the third week it more Commonly results 
from pneumonia. * t 

Diagnosis. —During an epidemic there is rarely any doubt? for the disease 
presents distinctive general characters. Isolated cases may be very difficult to 
distinguish from typhoid fever. While in typical instances the eruption in 
the two affections is very different, yet taken alone it may be deceptive, since 
in typhoid fever a roseolou^rash may be abundant and there may be occasion¬ 
ally a subcuticular mottling and even petechia;. The difference in the onset, 
particularly in the temperature, is marked; but cases in which it is important 
to make an accurate diagnosis are not usually seen until the fourth or fifth 
day. The suddenness of the onset, the greater frequency of the chill, and the 
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early prostration are the distinctive features in typhus. The brain symptoms 
too*are earlier. It is easy to put down on paper elaborate differential distinc¬ 
tions, which are practically useless' at the bedside. The Widal reaction and 
blood cultures are important aids, but in sporadic cases the diagnosis is some¬ 
times extremely difficult. I have keen Murchison himself in doubt, and more 
than once I have known the diagnosis to be deferred until the seditf cadaveric. 
Severe cerebro-spinal fever may closely simulate typhus at the outset, but the 
diagnosis is usually clear within a fgw days. Malignant variola also has eer- 
lain features in cofnmon with severe typhus, but the gre ater extent of the 
hemorrhages and the bleeding from the piucous membranes make the diagnosis 
clear within a short time. The rash at first resembles that of mg gales, but in 
the latter the eruption is brighter red in color, often crescentic orTrregular in 
arrangement, and appears first on the face. 

. The frequency with which other diseases are mistaken for typhus is shown 
by the fact that during and following the epidemic of 1881 in New York 108 
cases were wrongly diagnosed—^one-eighth of the entire number—and sent to 
the Riverside Hospital (F. W. Chapin,). 

Treatment. —The general management of the disease is like that of 
typhoid fever. Hydrotherapy should he thoroughly and systematically em¬ 
ployed. Judging from the good results which we have obtained by this 
method in typhoid cases with nervous symptoms much may be expected 
from it. Certain authorities have spoken against it, but it should be given 
a more extended trial. Medicinal antipyretics arc even less suitable than in 
hphoid, as the tendency to heart-weakness is often more pronounced. As 
a rule, the patients require from the outset a supporting treatment; water 
should be freely given, and alcohol in suitable doses, according to the condi¬ 
tion of the pulse. 

The bowels may he kept open by mild aperients. The so-called specific 
medication, by sulphocarbolates, the sulphides, carbolic acid, etc., is not 
commended by those who have had the largest experience. The special nerv¬ 
ous symptoms and the pulmonary symptoms should be dealt with as in typhoid 
fever. In epidemics, when the conditions of the climate are suitable, the 
cases are best treated in tents in the open air. 


TTT- RELAPSING FEVER (Febris recurrenfl). 

Definition. —A specific infectious disease caused by the spirochiete (spi¬ 
rillum) of „Qbenncier, characterized by a definite febrile paroxysm which usu¬ 
ally lgsts six days aad is followed by n remissio'n of about the same length 
of time, then by a second paroxysm, which may be repeated, three or even 
four times, whence the name relapsing fever. 

Etiology. —This disease, which has also the names “ famine fever " and 
<! seven-day fever,” has been known since the early part of the eighteenth 
century, gnd has from time to time extensivelj prevailed in Europe, espe¬ 
cially qjJUeland. It is cosuxto&'in India, where the conditions for its devel- 
opment seem’always to be present, and where it was specially studied by 
Vandyke Carter, of Bombay. It appeared in the United. States in 1844, 
*hen cases were admitted to the Philadelphia Hospital, which are described 
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by Meredith Clynier in bis work on Fevers. Flint saw eases in 1850-«'51. In 
1869 it prevailed extensively in epidemic form in Mew York and Fhilailel 1 
phia; since when it has not reappeared. Only an occasional case has occurred 
in England and Wales during the past twenty years. Ill the Philippines there 
have been several severe outbreaks. ' j 

The special conditions under which it occurs are similar to those of 1 
typhus lever. 'Overcrowding aud^ deficient food are the conditions winch 
seem to promote the rapid spread of the .virus. 3 Neither ago^sex, nor season 
seems to have any special influence. It is a eontagiods disease and ina\ 
be communicated from person to person, but is not so contagious as typlm-. 
Murchison thinks it may be transported by fondles. One attack does not 
confer immunity from subsequent attacks. Tn 1873 Obermeier described an 
organism in the blood which is now recognized as the specific agent. Tim 
spirillum, or more correctly spirnoluete, is from 3 to (! times the length of- 
the diameter of a red blood-corpuscle, and .forms a narrow spiral filament 
which is readily seen moving among the red corpuscles during a paroxysm. 
They are present in the blood only during the fever. Shortly Indore the 
crisis and in the intervals they are not found, though small glistening bodies, 
which are stated to be their spores, apjiear in the blood. The disease has 
been produced in human beings by inoculation with blood taken during tlie 
paroxysm. Tt has also been produced in monkeys. Bed-bugs may suck mil 
tho spirilla, and. Tiotin reproduced the disease by injirting into a healthy 
monkey blood sucked by a bug from an infected monkey. Nothing is \rt 
known with reference to the life history of the spirocluete. It has not been 
found in the secretions or excretions. 

Morbid Anatomy. —There are no characteristic anatomical appearnmr-s 
in relapsing fever. If death takes place during the paroxysm the spleen o 
large and soft, and the liver, kidneys, and heart show cloud} swelling. There 
may be infarcts in the kidneys and spleen. The bone-marrow has been found 
in a condition of hyperplasia. Ecchymoscs are not uncommon. 

Symptoms. —The incubation appears to he short, and in some in-tiiin-s 
the attack occurs promptly after exposure; more frequently, however, from 
five to seven days elapse. 

The invasion is abrupt, with chill, fever, and intense pain in the Ian k 
and-limbs. uln young persons there may be nausea, vomiting, and convul¬ 
sions. The temperature rises rapidly and may reach 101° on the evening 
*of the first day. Sweats arc common. The pulse is rapid, ranging from 
110 to 130. There may be delirium if the fever is high. Swelling of tlie 
spleen can be detected early. Jaundice is common in some epidemics, 'flit' 
gastric symptoms may be severe. There are seldom intestinal symptoms. 
Cough may hr; present. Occasionally herpes is noted, and there may 1«! 
miliary vesicles and petechias.. During the paroxysm the blood invariablv 
shows the spirochinte, and there is usually a leucocytosis (Ouskow). Alter 
the fever has persisted with severity or even with an increasing intense v 
for five or six days the crisis occurs. In the course of a few hours, accom¬ 
panied by profuse sweating, sometimes bv diarrhoea, the temperature falls 
to normal or even subnormal, and the period of apyrexia begins. 

The crisis may occur as early as the third day, or it may be delayer! I" 
the tenth; it usually comes, however, about the end of the first week. 1" 
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delicate <811(1 elderly persons there may bo .collapse. The convalescence is 
'rapid, and in a few days the patient is up and about. Then in a week, 
usually on the fourteenth day, he'again has a rigor, or a series of dulls; 
the fever returns and the attack is repealed. A second crisis occurs from 
the twentieth to the twenty-third day, and again the patient recovers rap¬ 
idly. As a rule, the relapse is shorter than the original attack. »A second 
and a third may occur, and there are instances on record df even a fourth 
iyid a fifth. In'epidemics there are cases which terminate by ensi- on the 
seventh or eighth dity without the occurrence of relapse. In protracted cases 
* the convalescence is very tedious, as thp patient is much exhausted. 

ilclapsing fever is not a very fatal disease. Murchison states that the 
mortality in about 1 per cent.. In the enfeebled and old, death may occur 
I at (he height of the HFsTparoxysm. 

• Complications arc not frequent. In some epidemics ha-mnleme-is and 
lin-maturia have occurred. Pneiynonia is not infrequent. The acute enlnrgc- 
picnt of the spleen may end ifr rupluie. Tost-febrile paralyses ma\ occur. 
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Ophthalmia has followed in certain epidemics, and may prove a .very tedious 
sad serious complication. Jaundice has already been mentioned. In pregnant 
"('men abortion usually takes places. Convulsions occasionally follow. Thit- 
lon, the well-known worker on tropical diseases, died in status ciiilijiticus 
Wine weeks after‘the attack. 

Diagnosis. —The vnset and general symptoms may not at first lie dis¬ 
tinctive. At the beginning of an epidemic the cases are usually regarded as 
anomalous typhoid*; but once the typical course is followed iu a case the 
diagnosis is clear. The blood examination is distinctive. 

Treatment. —The paroxysm can neither be cut short nor can its recur¬ 
rence be prevented. It might he thought that qu»ine, with its powerful 
action, would certainly meet the indications, hut it does not seem to have the 
"lightest influence. The disease must be treated like any other continued 
koer, by) careful nursing, a regular diet, and Ordinary hygienic measures. 
Of special symptoms, pain in The back and in the limbs and joints demand 
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Chart VI. —Uei.ai-sinu Fever (Murchison), 
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opium. In enfeebled persons the collapse at the crisis may be serious, and 
stimulants with ammonia and digitalis should be given freely. 

f “ 

IV., SMALL-POX (Variola). 

Definition.—An acute infectious disease characterized by a cutaneous 
eruption which'passes through the stages of papule, vesicle, pustule, and 
crust. 

History.—The disease existed in Ciiina many centuries before Christ. 
The pesta magna described by Galen (of which Marcus Aurelius died) is' 
believed to have been small-pox. In the sixth century it prevailed, and sub¬ 
sequently, at the time of the Crusades, became wide-spread. It was brought 
to America by the Spaniards early in the sixteenth century. The first accu¬ 
rate account was given by Khazes, an Atabijfn physician who lived in the. 
ninth century, and whose admirable description is available in Greenhill's 
translation for the Sydenham Society. Iy tjfevSe venteen th century the illus¬ 
trious Sydenham differentiated measles frdjri small-pox. Special events in 
the history of the disease arc the introduction of inoculation into Europe, 
by Lady Mary Wortley Montagu, in 1718, and the discovery of vaccination 
by Jenner, in 1790. 

Etiology.—Small-pox is one of the most virulent of contagious diseases, 
and persons exposed, if unprotected by vaccination, are almost invariably 
attacked. Instances of natural immunity arc rare. It is said that Diemcr- 
broeck, a celebrated Utrecht professor in the seventeenth century, was not 
only himself exempt, but likewise many members of his family. One of 
the nurses in the small-pox department of the Montreal General Hospital 
stated that she had never been successfully vaccinated, and she certainly 
had no mark. An attack may not protect for life. There are undoubted 
cases of-a-*@eond, reputed instances, indeed, of a third attack. 

4H e - —Small-pox is common at all ages, but is particularly fatal to young 
children. Of 3,104 deaths in the Montreal epidemic of 1885-’86, 2,717 were 
of children under ten years of age. The fat us in utero may be attacked, but 
only if the* mother herself is the subject of the disease. The child may be 
born with the rash out or with the scars. In the case of twins, only one 
may be attacked; Kaltcnbach records an instance of triplets, only two of 
which were affected (Comby). Children born in a small-pox hospital, if 
vaccinated immediately, may escape the disease; usually, however, they die 
early. (See Hunter’s works, iv, p. 74.) 

Sex .—Males and females are equally affected. ' 

Face .—Among aboriginal races small-pox is terribly fatal. When the 
disease was fipst introduced into America the Mexicans dic'd by thousands, 
and the North American Indians have also been frequently decimated by 
this plague. It is stated that the negro is especially susceptible, and the 
mortality is greater—about 42 per cent in the black, against 29 per cent in 
the white (W. M. Welch). 

It is claimed that isolation hospitals increase the incidence of (he disease 
in a locality. J. Glaister, who has considered the whole question very care¬ 
fully, concludes .that as a centre of traffic such an institution, through (he 
channels of unavoidable human intercourse, naturally favors the Bpread of 
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ihe-diqjsase locally, but decides against the aerial conveyance of the disease, 
in spite of the very strong evidence (mentioned in the last edition in the 
case of the hospital ship on the Thames). 

The disease smoulders-hew-aBd-there in different localities, and when 
conditiQna-are favorable becomes epidemic. This was well illustrated by the 
celebrated Montreal outbreak of 1885. For several years there bad been no 
small-pox in the city, and a large unprotected* population grew up among 
the French-Canadijms, many of whom were opposed to vaccination. On 
February 28, a Puliman-car conductor, who had travelled from Chicago, 
where the disease had been slightly prevalent, was admitted into the Hotel- 
Dieu, the civic small-pox hospital being at the time closed. Isolation was 
not carried out, and on the 1st of April a servant in the hospital died of 
small-pox. Following her decease, with a negligence absolutely criminal, the 
authorities of the hospital dismissed all patients presenting no symptoms of 
contagion, who could go hcjhie.' The disease spread like fire in dry grass, 
and within nine months tfcj»d'(Ued ill the city of small-pox 3,164 persons. 

Variations in tub ViRbifikcE op Epidemics. —Sydenham states that 
“ smalJLpoz also has its peculiar kinds, which take one, form during one series 
oLyears,.and another during another”; and not only does what he called 
the epidemic constitution vary greatly, but one sometimes sees the most 
extraordinary variations in the intensity of the disease in members of a fam¬ 
ily all exposed to the same infection. A striking illustration of this variabil¬ 
ity has been given in the recent epidemics, which have been of so mild a 
character that in many localities it has been mistaken for chicken-pox; in 
others, particularly in the United States, the belief prevailed that a neul 
disease had arisen, to which the name “ Cuban itch ” or “ Philippine itch ” 
has been given. Very often a correct diagnosis has not been reached until 
a fatal case has occurred. As will be mentioned, a small outbreak occurred 
in one of my wards for colored patients, which „we mistook at firsl for 
chicken-pox. The same peculiarities have been observed in the Leicester, 
Nottingham, and Cambridge outbreaks. Even in.unvaccinated children the 
diseaso has been exceedingly mild. Some of the Leicester cases had only 
a few pocks (Allan Warner); but this is an old story in the Jjistory of the 
disease. John Mason Good, in commenting on this very point, refers to the 
great variability in the epidemics, and states that he himself as a child of 
six (1770) passed through small-pox with “scarcely any disturbance and 
not more than twenty scattered pustules ” 1 „ 

Recent Prevalence .—In the United States, according to Dr. Wyman’s 
last report for*the fiscal year 1904, there had been a steady decrease. The 
figures for 1903 were 42,590 cases and 1,642 deaths; for 1904, 25,106 cases 
and 1,118 deaths. *In England and Wales there were 760 deaths in 1903, 
a rate of 23 pernnillion living; the rates in the previous fflur years having 
l)een 6, 3, 7, and 75 severally (John W. Tatham). 

Naujbb op Contaoion. —Protozoon-like bodies were first described in the 
skin lesions by Guamieri —the cytoryctes variola. Councilman and his col¬ 
leagues ’describe a-protozoon with a double cycle and cytoplasmic stage, with 
small structureless bodies in the lower layer of the epithelial cells. Increas¬ 
ing in size, they become reticulated and segment into small rounded bodies. 
In the intranuclear stage these small round bodies or granules invade the 



SPECIFIC INFECTIOUS DISEASES. 


114 

nuclei of the epithelial cells, increase in size, and form a series of vacuoles 
around a central vacuole. Calkiifs, an acknowledged export in the protozoa, 
has confirmed the main facts in the life history of this organism, lfowa'nl 
and Perkins, of Cleveland, describe identical changes. So definite is the 
relation of the parasites to the Bkin lesions tl|ul it seems highly probable lliov 
may be tluj cause of the disease. The. .dried scales constitute by far the 
most important dement, ard as a dust-like powder arc distributed every¬ 
where in. the room during convalescence, becoming attached to clothing and 
various articles of furniture. The disease'is probably contagious from a very' 
early stage, though I think it has not yet been determined whether the con¬ 
tagion is active before the eruption ‘develops. The poison is of unusual 
tenacity and clings to infected localities. It is conveyed by persons who have 
been in contact with the sick and by fomites. During epidemics it is no doubt 
widely spread in street-cars and public conveyances. It must not be forgotten 
that an unprotected person may contract a v6ry virulent form of the disease 
from the mild varioloid. 

Morbid Anatomy. —The pustules may be seen upon the tongue and the 
buccal mucosa, and on the palate; sonfetimes also in the pharynx and the 
upper part of the (esophagus. In exceptionally rare cases the rash extends 
down the (esophagus and even into the stomach. Swelling of the Payer’s 
follicles is not uncommon; the pustules have been seen in the rectum. 

In the larynx the eruption may be associated with a fibrinous exudate and 
sometimes with oedema. Occasionally the inflammation penetrates deeply 
and involves the cartilages. In the trachea and bronchi there may be ulcera¬ 
tive erosions, but true pocks, such as are seen on the skin, do not occur. 

Tlie heart occasionally shows myocardial changes, parenchymatous and 
fatty; endocarditis and pericarditis are uncommon. Drench writers have 
described an endarteritis of the coronary vessels in connection with small¬ 
pox.* The spleen is markedly enlarged. Apart from the cloudy swelling and 
areas of coagulation-necrosis, lesions of the kidneys are not common. Nephri¬ 
tis may occur during convalescence. 

In the hamiorrhagie form extravasations are found on the serous and 
mucous surfaces, in the parenchyma of organs, in the connective, tissues, 
and about the nerve-sheaths. In one instance 1 found the entire retro¬ 
peritoneal tissue infiltrated with a large coagulum, and there were also 
extensive extravasations in the course of the thoracic aorta. ITiemorrhagcs 
in the bone-marrow have also been described by Golgi. There may be haem- 
ortdiages into— the-museles. Ponfick has described the spleen as very firm 
and hard in haemorrhagic small-pox, and such was the case in* seven instances 
I examined. In these rapidly fatal forms the liver has been described as fat tv, 
but in 5 of my 7 cases it was of normal size, dense, and firm. 

The followirig description of the finer changes is taken largely from the 
recent exhaustive study by Councilman, McGrath, and Brinkerlmff (11)01) - 
The specific lesion is “a focal degeneration of the stratified epithelium, vacu¬ 
olar in character, and accompanied by serous exudation and the formation 
of a reticulum.” The specific lesions are limited to the skin, the* mucous 
membranes of the soft palate, the pharynx, and the (esophagus. The factors 
in the formation of the pustule are degeneration of the epithelial cells, asso¬ 
ciated with fluid and cellular exudate. The cells of the lower layers of the 
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epidermis arc first involved. They become swollen, the nuclei arc shrunken 
and formless, the-exudate increases in amount, enlarging the spaces of the 
reticulum, and the cells represent the different varieties of leucocytes, poly¬ 
nuclear neutrophiles being most numerous. The uinbilication and central 
depression usually correspond, ,as Weigert suggests, to the area of primary 
necrosis. ■ The hair follicle and the sweat gland may play some part. The para¬ 
sites described occur chiefly in the cells of tha rete mucosum. Associated 
lestdns are numerous, particularly proliferation in the hannatopoietie organs. 
* Cdlul as- *B filtrgtl$ns occur constantly in the.testicle, usually in the kidney, 
the liver, and the adrenal glands. The anapmie focal necroses in the testicles 
sccnTSImost specific in the disease, add in the bone-marrow there arc foci of 
necrQgis and of haynorrhage with-hyperplasia of the myelocytes, and a marked 
reduction or even complete absence of the polynuclear leucocytes. This was 
the change described originally by Chiari as osteomyelitis variolosa. Asso¬ 
ciated bacterial lesions are common, due to the pyogenic bacteria which are 
always present in severe case*.’ 

Symptoms. —Three forms of small-pox are described: 

1. Varjgla vcra';j (a) Discrete, (b) Confluent. 

2. Variola ha-miwrhayica; (a) Purpura variolosa or black small-pox; 
(6) Haemorrhagic pustular form, variola lnvmorrhagica pustulosa. 

3. Varioloid, or small-pox modified by vaccination. 

1. VAoiai. A Vera. —The affection may he conveniently described under 
various stages: Incuba tion. —“From nine to fifteen days; oftenest twelve.” 
I have seen it ns early as the eighth day after exposure, and there are well- 
authenticated instances "in" which this stage lias been prolonged to twenty days; 
It is unusual for patients to complain of any symptoms. 

Invasion.- —In a’dults a chill and in children a convulsion arc common 
initial symptoms. There may be repeated chills within the first twenty- 
four hours. Intense frontal headache, severe -lumjiar pains, and vomiting 
are very constant features. The pains in the back and in the limbs are more 
severe in the initial stage of this than of any other eruptive fever, and their 
combination with headache and vomiting is so suggestive that precautionary 
measures may often be taken several days before the eruption appears. The 
. t em p e r a t ure rises quickly, and may on the first day be 103° or 104°, The 
puke is rjy>id and full, not often dicrotic. Tn severe eases there may be 
marked daJiruLm, particularly if the fever is high. The patient is reatless 
and distressed, thorface is flushed, and the .eyes are bright and clear. Th* 
skin is usually dj^fthough occasionally there are profuse sweats. One 
can not judge from the initial symptoms whether a case is likely to be dis¬ 
crete or confluent, as convulsions, severe backache, and high fever may pre¬ 
cede a very mild attack. 

Initial Rashes* —Two forms can be distinguished: the diffuse, scarlatinal, 
and the macular or measly form; either of which may be associated with 
pctMh.MB.and occupy a variable extent of surface. In some instances they are 
general, but as a rule, as pointed out by Simon, they are 1 united cither to 
llln lower abdemmfl areas, to the inner surfaces of tlie thighs, and to the lat¬ 
eral thoracic -region, or to the axilla;. Occasionally they are found over the 
cxl cjumy uii rfnccH^ particularly in the’ neighborhood of the knees and elbows. 
These rashes, usually purpuric, are often associated with an erythematous 
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or erysipelatous blush. The scarlatinal rash may come out as carly,as the 
second day, and be as diffuse and'vivid as in a true scarlatina. 1'he measly 
rash may also be diffuse and resemble closely that of measles. Urticaria 



Chart VII. —True Small-pox (SlrQmpell). 

• is only occasionally seen. It was present once in my Montreal eases. The 
V'"initial rashes are more abundant in some epidemics than in others. They 
occur in from 10 to 10 per cent of cases. 

Erupt ion.- —(1) In the discrete form, usually on the fourth day, mac¬ 
ules appear, on the forehead, preceded sometimes bv an erythematous flush, 
- smd on the anterior surfaces of the wrists. Within the first twenty-four 
j. hours from their appearanedthoy occur on other parts of the face and on the 
extremities, and a few are seen on the trunk. The spots are from 2 3 
millimetres in diameter, of a bright red color, and disappear completely 
"on pressure. As the rash comes out the temperature falls, the general 
symptoms subside, and the patient feels comfortable. On the firth or sixth 
day the papules change into vesicles with clear summits. Each one is elc- 
'■'"vated, circular, and presents a little depression or umbiliealion in the 
’ -. centre. Abou£ the eighth day the vesicles change into pustules, the umbil- 
-'ication disappears, the flat top assumes a globular form and becomes grayish- 
yellow in color, owing to the contained pus. There is an areola of injec¬ 
tion about the pustules and the skin between them is swollen. This 
njflturation first takes place on the face, and follows the order of the appear¬ 
ance of the eruption. The temperature now rises—secondary fever—and the 
general symptoms return. The swelling about the pustules is 1 attended, with 
a good deal of tension and pain in the face; the eyelids become swollen and 
closed. In the discrete form the temperature of maturation does not usually 
remain high for‘more than twenty-four or twenty-six hours, so that on the 
tenth or eleventh day the fever disappears and the stage of convalescence 
begins. The pustules rapidly dry, first on the face and then on the other 
parts, and by the fourteenth or fifteenth day desquamation may be far 
advanced on the face. The march and distribution of the rash are often most 
characteristic. The .abdomen and groins and the legs are the parts least 
affected. The rash is often copious on the upper part of the back, scanty on 
the lower. Vesicles, in the mouth, pharynx,' and larynx, cause soreness and 
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swelling in those parts, with loss of voice* Whether pitting takes place de¬ 
pends a good deal upon the severity of the disease. In a majority of eases 
Sydenham's statement holds good, that “it is very rarely the ease that the 
distinct small-pox leaves its mark.” The odor of a small-pox patient is very 
distinctive even in the early stages, and 1 have known it to be a help in the 
diagnosis of a doubtful ease. ( ' 

(2) The Confluent Form. —With the same initial symptoms, though usu¬ 
ally of greater severity, the rusk appears on the fourth, or, according to 
Sydenham, ou.tlfe third day. The more the eruption shows itself before the 
fourth day, the more sure it is to become confluent (Sydenham). The pap- 
ules-aiiifst may he isolated, and it is only later in the stage of maturation 
that the eruption is continent. But, in severer cases the skin is swollen and 
hypcrif mic and the papules are very close together. On the feet and hands, 
too, the papules are thickly sfct; more scattered on the limbs; and quite dis¬ 
crete on the trunk. With the, appearance of the eruption the symptoms sub¬ 
side rind the_ fever remits, but not to the same extent as in the discrete form. 
Occasionally the temperature falls.to normal and the patient may be very 
comfortable. Then, usually on the eighth day, the fever again rises, the 
vesicles change to pustules, the hvperamiia becomes intense, the swelling of 
the face and liailds increases, and by the tenth day the pustules have fully 
maturated, many of them have coalesced, and the entire skin of the head and 
extremities is a superficial abscess. The fever rises to 103° or 105°, the pulse 
is from 110 to no, and there is often delirium. As pointed out by Syden¬ 
ham, salivation in adults and diarrlnea in children are common symptonjs 
of. this- stage. There is usually much thirst. The eruption may also be pres¬ 
ent! in the mouth,'and usually the pharynx ana larynx are involved and the 
voice is husky. Great swelling of the cervical lymphatic glands occurs. At 
this stage the patient presents a terrible picture, unequalled in any, other 
disease; one which fully justifies the horror and fright with which small-pox 
is associated in the public mind. Even when tile rash is confluent on the 
face, hands, and feet, the pustules remain discrete on the trunk. The danger, 
ns pointed out by Sydenham, is in proportion to the number upon the face. 
“ If upon the face they arc as thick as sand, it is no advantage to have them 
few and far between on the rest of the body." In fatal eases, by the tenth 
or eleventh day the pulse gets feebler and more rapid, the. delirium is marked, 
there is subsuitus, sometimes diarrlnea, and with these symptoms the patient 
dies. In other instances between the eighth and eleventh day luemorrhagic 
features occur. When recovery takes place, the patient enters on the eleventh 
or twelfth day the period of desiccation. 

Desiccation .—The pustules break and the pus exudes or they dry 
and form crusts. Throughout the third, week the desiccation proceeds and 
in cases of moderate severity the secondary fever subsides; but in others it 
may persist until the fourth week. The crusts in confluent small-pox adhere 
for a long time and the process of scarring may take three or four weeks. 
On thq face they fall off singly, but the tough epidermis of the hands and 
feet may be shed entire. 

2. ILEMOitKHAGiG small-pox occurs in two forms. In one, the petechial 
or black small-pox —purpura variolosa —the special symptoms appear early 
and death follows in from twp.iQ.six days-fcln the other form the case pro- 
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greases as one of ordinary variola, and in the vesicular or pustular 1 stage 
haemorrhages take place into tho pocks or^from the mucous membranes-^ 
variola hcemorrhagica pustulosa. 

Variola hemorrhagica is more common in some epidemics than in others. 
It is less frequent in childten than in adults? Of 27 cases admitted to the 
small-pox department of the Montreal General Hospital there were 3 under 
ten years, l botwefm fifteen find twenty, !> between twenty and twenty-five, 
7 between twenty-five and thirty-five, 3 between thirty-five und forty-five, and 
1 above fifty. Young and vigorous persons seem more liable to this form. 
Several of my eases were above the average in muscular development. Men 
are more frequently affected than women; thus in my list there were 21 males 
and only 0 females. The influence of vaccination is bIiowh in the Tact that 
of the cases 14 were unvaeeinated, while not one of tho 13 who had scars had 
been revaccinated. 

In purpura variolosa the illness starts withjtlie usual symptoms, hut with 
more intense constitutional disturbance. On the*evening of the second or oil 
the third day there is a diffuse hyperamjic rash, particularly in the-groins, 
with small punctiform hemorrhages. The rash extends, becomes more dis¬ 
tinctly haemorrhagic, and the spots increase in size. Ecchymoses. appear on 
the, conjunctive, and as early as the third day there may be hemorrhages 
from the mucous membranes. Death may take place before the papules 
appear. In this truly terrible affection the patient may present a frightful 
appearance. The skin may have a uniformly purplish line and the unfortu¬ 
nate victim may even look plum-colored. The face is swollen and large con¬ 
junctival hfcmoTrhages with the deeply sunken cornea) gives a ghastly appear¬ 
ance to the features. The mind may remain clear to the end. Death occurs 
from the third to the.su.th day; thus in thirteen of my cases it took place 
between these dates. The earliestulcath was on the third day and there weic 
no traces of papules. Ther e may be no mucous haemorrhages; thus in one 
case of a most virulent character death occurred without bleeding early on 
the fourth day. 1 hematuria is perhaps most common, next luwnatcmesis, and 
melama was noticed in a third of the rases. Metrorrhagia was present in mo 
only of the six females on my list. Haemoptysis occurred in five cases, 'flje 
pulse in this form of small-pox is rapid and often hard and small. The 
respirations are greatly increased in frequency and out of all proportion to 
the intensity of the fever. 

* In variola puslulosa hcemorrhagica the disease progresses as a severe ease, 
and the hemorrhages do not occur until the vesicular or pustular stage. Tin 
first indication is luemorrhage into the areolae of the pocks, and later tho main- 
rated pustules fill with blood. ' Tho earlier the haemorrhage the greater is tin 
danger. Bleeding from the mucous membranes is also common in this form 
and the great majority of the cases prove fatal, usually on the seventh, eighth 
or ninth day, but a few cases recover. In patients with the discrete form, il 
allowed to get up early, haemorrhage may take place into the pocks on the legs 

Leucocyte Reaction. —In variola vera there is a marked leueoeytosis, 12 
16 thousand, about the eighth day, then a slight decline and a rise agon 
about the twelfth or fourteenth day, sometimes to 18,000 or 20,000. Then 
is an increase in- tfee-rmmonuelear elements, which may be the only markci 
feature of the mild cases (Magrath, Brinkerhoff, and Bancroft). 



SMALh-POX. 


.119 


3. •Varioloid.— This term is applied tp the modified form which affects 
jargons who have been vaccinated. It may set in with abruptness and sever¬ 
ity, the temperature reaching 103°. More commonly it is in every respect 
milder in its initial symptoms, though the he adach e and bacluicha_may be 
very distressing. The papules Appear on the evening of the third or on the 
fourth day. They arc few in number and may be confined to the face and 
hands. The fever drops at once and the patient feels perfectly comfortable. 
The vcsiculation and maturation of the pocks take place rapidly, and there 
is no secondary fever. There is rarely any scarring. As a rule, when small¬ 
pox attacks <a person who has been vaccinated within five or six years the 
disease is mild, but it may prove severe, even fatal. 

Aboiitivu Types.— As already mentioned, recent epidemics have been char¬ 
acterized by the largo number of mifd cases. Even in unvaccinated children, 
only a few pustules may appe&r, and the disease is over in a few days. Even 
with a thickly set eruption the^vesicles at the fifth or sixth day, instead of fill¬ 
ing, dry and abort, forming tHe so-called horn-, crystalline-, or wart-pox. Vari¬ 
ola sine erv[)lione is described. I sqjv no eases of the kind in Montreal. They 
•seem to have been not uncommon in the recent epidemics. Bancroft observed 
twelve cases in the Boston outbreak, all among physicians and attendants. 
The symptoms are headache, pain in the back, fever, and vomiting. As already 
mentioned, the pocks may be very scanty and easily overlooked, even in unvac¬ 
cinated persons. One of Bancroft's cases was of special interest—a pregnant 
woman who had slight symptoms after exposure, but no rash, tier child 
showed a typical eruption when two days old. 

Compj.ic \TiONs.—Considering the severity of many of the cases and tbh 
general character qf the disease, associated with multiple foci of suppuration, 
the complications in small-pox are remarkably few. 

l aryngi tis is serious in three ways: it may produce a fatal oedema pf the 
glottis;-ut is liable to extend and involve the cartilages, producing necrosis; 
and by diminishing the sensibility of the larynx, it may allow irritating par¬ 
ticles to reach the lower air-passages, where they excite bronchitis or broncho- 
piumnonia. 

w l^riuu'lip -pnonmonia is almost invariably present in fatal case?* Lobar pneu¬ 
monia is rare. Pleurisy is common in some epidemics. 

The cardiac complications are also rare. In the height pf the fever a 
systolic murmur at the apex is not uncommon; but endocarditis, either simple 
or malignant, is rarely met with. Popoprdilis . too, is very uncommon. Mj*-, 
carditis-seems to be more frequent, and may be associated with endarteritis of 
the coronary vessels. 

Of complications in the digestive system, parotitis.is rare. In severe eases 
Ihere is extensive ps eudo-di phtheritic angina. Vomiting, which is so marked 
a symptom in tHe early stage, is rarely persistent. OiarrhjKftJs not uncom¬ 
mon, as noted by Sydenham, and is very constantly present in children. 

Albumi nuria, is frequent, but true ..nephritis is rare. Inflammation of the 
testes and of the ovaries may occur. 

< t*Among the most interesting and serious complications are those pertaining 
to the,jiofvous-eystem. < In children convulsions are common. lu adults the 
delirium nf the early stage may persist and become violent, and finally sub¬ 
side into a fatal coma, jJ’pst-febrile insanity is occasionally met with during 
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convalescence, and very rarely epilepsy. Many of the old writers spoke of 
(j paraplegia-in connection with the intense backache of the early stage, but it#,s 
probably associated with the severe agonizing lumbar and crural pains and is 
not a true paraplegia. It must be distinguished from the form occurring in 
convalescence, which may be duo to pe cipher at. neurit is or to a diffuse myelitis 
(Westphal)* The. neuritis may, as in diphtheria, involve the pharynx alone, 
or it may be multiple. Of thifi nature, in all probability, is the so-called pseudo- 
tabes, or ataxie variolique .6 Hemiplegia and'(aphasia have been met with in a t 
few instances, the result of •e nceph alitis. * 

Among the most constant and troublesome complications of small-pox are 
those in volyin g the skin. During convalescent# boils are very frequent and 
may be severe. 'Acne and ^ecthyma are also iqpt with. I< 2 SftLgacgrene in 
various parts may occur. * •- 

• A rthritis may occur, usually in the period of desquamation, and may pass 
on to suppuration.-j Acute necrosis of the bone is sometimes'met with. 

A remarkable secondary eruption (recurrent*Inu^yox) occasionally occurs 
after desquamation. '*>1 >• 

Special Seme *.—The eye affections whidi'wajfeMfTnerly so common and 
serious are not now so frequent, owing to' tW £jjj^f fluch i& given to keeping 
‘ the conjunctives clean. A catarrhal and'pnfalfflpPiuqctiyitis is common in 
severe cases. The secretions cause afesiona-iaHhe eyelids, and unless great 
care is taken a diffuse keratitis is excited, which may go oirto ulceration and 
perforation. Ixiiis is not. very uncommon. Otitis media is an occasional com¬ 
plication, and usually results from an extension of the disease through the 
Eustachian tubes. 

Prognosis. —In unprotected persons small-pox is a very fatal disease, .the 
death-rate ranging from 8h-to-3d-pweent. In William M. Welch’s report from 
the Municipal Hospital, Philadelphia, of 2,831 cases of variola, 1,534—i. e., 
54.18 per cent—died, whije of 2,169 eases of varioloid only 28—i. e., 1.29 per 
cent^-died. Purpura variolosa is invariably fatal, and a majority of those 
attacked with the severer confluent forms die. The intemperate and debilitated 
succumb, more readily to the disease. As Sydenham observed, the danger is 
directly prop<ytionatc to the intensity of the disease on the face and hands. 
“When the fever increases after the appearance of the pustules, it is a bad 
sign; but if itps lessened on their appearance, that is a good sign ” (Rhazes). 
Very high fever, with delirium and subsultus, are symptoms of ill omen. The 
disease is particularly fatal in pregnant women and abortion usually takes 
place. It is not, however, uniformly so, and I have twice known severe cases 
to recover after miscarriage. Moreover, abortion is not inevitable. Very severe 
pharyngitis and laryngitis are*fatal complications. 

TJeBth results in the early stage from the action of -the- poison upon the 
nmSHgsjwtem. "In the later stages it usually occurs about the eleventh or 
twelfthday, at the height of the eruption. In children, and occasionally in 
adults, the laryngeal and pulmonary complications prove fatal. 

Diagnosis.— During an epidemic the initial chill, the headache and back¬ 
ache, and the vomiting at once put the physician on his guard. 

The initial rashes may lead to error. The scarlatinal rash has rarely tlif 
extent tad never th$ persistence of the rash in true scarlet fever. I have known 
the rash of m casle a^to be mistaken for the initial rash of small-pox. The gen- 
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oral condition of the patient, and the prpsence of .coryza and conpinctkitis and 
sign, may be better guides than tfie rash itself. 

Malignant haunorrhagic^nuiH-pox may prove fatal before the characteristic 
rash appears. Of 27 cases of hannorrhagic small-pox, in only one, in which 
death occurred on the third cl^y, did inspection fpil to show the papules. In 
3 cases dying on the fourth day the characteristic papular rasfy was noticed. 
It may be difficult or impossible to recognize this form of Jiannorrhagic small¬ 
pox from h wmorrhagic .nmrlaij^ver or luBmorrkagia. measles, though in the 
latter there is rarely so constant involvement of the mucous membranes. Natu¬ 
rally enough, as they are allied affections, va rioetotw is the disease which most 
frequently lemla-Wtffror. Particularly has this been the case in the mild 
epidemic which has prevailed throughout the country during the past three 
years. A negro patient waif admitted to my wards on the fourth day of the 
disease. Smallpox was not prevalent at the time, and the ease was regarded 
as one of varicella. Subsequently eight cases appeared, several of exceeding 
mildness, but ourrmishtfce'w^ffi forcibly brought home to us by the occurrence, 
in a man who had beffltt,expose^*in the ward, of a ease of confluent small-pox 
of great severity!; Tjte^fejloypng joints are to be borne in mind: first, the 
experience of tto'pastlHBUHjbhas shown that very mild epidemics of true 
small-pox may c^pcur;" .any large number of eases of a contagious dis¬ 

ease with a pustiljar erupsuBjiccurring in adults is strongly in favor of small¬ 
pox. The characters of the rash are of less value. Its abundance on the trunk 
in varicella is important. At the outset the papules have rarely the shotly, 
hard feel of small-pox. The vesicles are more superficial, the infiltrated areola 
is not so intense nor so constant, and as a rule the pocks may be seen in the 
same patient in all stages of development. The longer period of invasion, the 
prodromal rashes," the greater intensity of the onset, are also important points 
in small-pox. But, as I have said, there are mild epidemics in which it must 
be confessed that the recognition of the nature of the outbreak is sometimes 
only confirmed by the appearance of a severe case*of the confluent or of the 
hajmorrluigic form. 

The disease may be mistaken for cerebra-spinal fever, in which purpuric 
symptoms are not uncommon. A four-year-old child was taken suddenly ill 
with fever, pains in the back and head, and on the second or third day petechiae 
appeared on the skin. There were retraction of the head, and marked rigidity 
of the limbs. The hamiorrhages became more abundant; and finally luema- 
temesis occurred and the child died on the sixth day. At the post mortem 
there were no lesions of cerebro-spinal fever, and in the deeply haemor¬ 
rhagic skin the pupules could be readily seen. The post-mortem diagnosis 
of small-pox was unhappily confirmed by the. mother taking the disease and 
dying of it.. ’ 

mi i fiilni fli)jiiuTiT' —A very copious pustular rash in syphilis may resem¬ 
ble variola, particularly if accompanied by fever, but the history and the dis¬ 
tribution, particularly the slight amount on the face, leaves no question as to 
the diagnosis. 

Pustular glanders has been mistaken for small-pox. In a remarkable in¬ 
stance of the kind in Montreal there was a wide-spread pustular eruption, 
Vhich we thought at first was small-pox, but the subsequent course.and the 
fact that there was glanders among the horses in the stable led to the correct 
10 
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diagnosis. The erupfion resembled exactly that described in Kayer’s ■ mono¬ 
graph (Do la Morve, 1837). ' 

Impetigo contagiosa is stated to have been mistaken for variola. 

Treatment. — G bnbiu t. Cpj)|&u>tiaA'ru>Ms. — Segregation in special hospitals 
is imperative. In the ease tjf local outbreaks temporary barracks or tents may¬ 
be constructed. In the larger cities, considering the frequency with which 
epidemics recur, it is worth while to have a special small-pox hospital. 
If the grounds are ample and all necessary precautions taken, there is 
no reason why this should not be part of the general hospital for infectious 
diseases. 

The criticism, already referred to, of the danger of aerial conveyance in 
small-pox is, I think, correct. 

In the .early stages two symptoms call'for treatment: the p^jji in the back, 
which requires opium in some form, as advisejl by Sydenham; anil the vomil- 
ingTwlucn is very difficult to check and may lie uncontrollable. No food should 
be given-except a little iee and champagne, illid it-usually stops with the 
appearance of the eruption. 

Tba.dint. iii that usually given in fevers* with plenty of cold-water, or haxley 
water or the Scotch borse—oatmeal and water, to which lemon-juice may be 
added. 

For. the-fever, cold sponging or the cold bath may be used; when there is 
much delirium with high fever the latter is preferable, or the cold pack. 

The treatment of the eruption is important. After trying all sorts of 
remedies, such as puncturing the pustules with nitrate of silver, or treating 
them with iodine and various ointments, I came to Sydenham's conclusion that 
in guarding the face against being disfigured by the scars “ the only effect of 
oils, liniments, and the like, was to make the white scurfs' slower in coming 
off.” The constant application on the face and hands of lint soaked in cold 
water,*to whiefy antiseptics such as carbolic acid or bichloride may be added, 
is perhaps the most suitabfe local treatment. It is very pleasant to the patient, 
and for the face it is well to make a mask of lint, which can then be covered 
with oiled silk. When the crusts begin to form, the chief point is to keep them 
thoroughly moist, which may be done with oil or glycerin. This prevents the 
desiccation and diffusion of the flakes of epidermis. Vaseline is particularly 
useful, and at this stage may be freely used upon the face. It also relieves the 
itching. For the odor, which is sometimes so characteristic and disagreeable, 
the dilute carbolic solutions are probably best. If the eruption is abundant on 
the scalp, the hair should be cut sljprt to prevent matting and decomposition 
of the crusts. t 

The papules do not maturate so well when protected from the light, and 
for centuries attempts have been made to modify the course'of the pustules, by 
either excluding the light, or by changing its character. In the Middle Ages 
Gilbertus Magnus and John of Gaddesden recommended wrapping the patient 
in red flannel, and the latter treated in this way the son of Edward I. It was 
an old practice of the Egyptians and Arabinns to cover the exposed parts of 
small-pox patients with gold-leaf. Lutzcnberg, a distinguished New Orleans 
physician, in 1838 treated patients by exclusion of the sunlight. Recently the 
red-light treatment of the discase_has^bnen^a(lyneiifnri by Fjnzen. The state¬ 
ments do not agree ds to its value. Nash states that the course'of the rash may 
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be mo4ified by the treatment, but Bicketts and Byles could see no influence 
whatever, even in cases taken at the carliest*possible date. 

Complications. —I Lthe diarrhoea is severe in children, paregoric may bo 
given. When the p»2 Bn fooLlo nr.H Tupi.i, aiimnlflnfn may be freely 

given. Th e maniacal deli rium njay require chlorof orm orjpqrphia, but for less 
intense nervous symptoms the bath or cold pack is the best. For the severe 
haemorrhages of the malignant cases'nothing can»be done, and it is only cruel 
to drench the unfortunate patient with irqiv-eigot, and other drugs. Symp¬ 
toms of obstruction in the larynx, usually from oedema, may call for tracheot¬ 
omy. In the late stages of the disease, should the patient be extremely debili¬ 
tated and the subject of abscesses and bed-sores, ho may be placed on a water- 
bed or treated in the continuous warm bath. 

The care of the eyes is most important. The lids should be thoroughly 
cleansed and the conjunctiva washed with a warm solution of salt or boracic 
acid. In the confluent eases the eyelids are much swollen and glued together, 
and it is only constant watchMness which prevents keratitis. The mouth and 
throat should be kept clean and the treatment of the nose with glycerin or 
sweet oil should be begun early, as it*prevents the formation of hard crusts. 

The treatment in the stage of convalescence is important. Frequent bath¬ 
ing helps to soften the crusts, and the skin may be oiled daily. Convalescence 
should not be considered established until the skin is perfectly smooth and 
clean and free from any trace of scabs. 


V. VACCINIA (Cow-pox)—VACCINATION. 

Definition. —An eruptive disease of the cow, the virus of which, inoculated 
into man (vaccination), produces u local pock with constitutional disturbance, 
which affords protection, more or less permanent, against small-pox. * 

The vaccine is got either directly from the calf—animal lymph—in which 
the disease is propagated at regular stations, or is obtained from persons vac¬ 
cinated (humanized lymph). 

History. —For centuries it had been a popular belief among farmer folk 
that cow-pox protected against small-pox. The notorious Duchess of Cleve¬ 
land, replying to some joker who suggested that she would lose her occupation 
if she was disfigured with small-pox, said that she was not afraid of the dis¬ 
ease, as she had had a disease that protected her against small-pox. .Testy, g. 
Dorsetshire farmer, had had cow-pox, and^jn 1774 vaccinated successfully his 
wife and two Sons. Plett, in Holstein, in 1791, also successfully vaccinated 
three children. When Jonner was a student at Sodbury, a young girl, who 
came for advice, wnen small-pox was mentioned, exclaimed, “ I can not take 
that disease, for*I have had cow-pox.” .Tenner subsequently mentioned the 
subject to Hunter, who in reply gave the famous advice: “ Do not think, but 
try; be patient, be accurate.” As early ns 1780 the idea of the protective power 
of vaccination was firmly impressed on Jenner’s mind. The problem which 
occupied his attention for many years was brought to a practical issue when, 
qn May 14, 1790, lie took matter from the hand of a dairy-maid, Sarah Nelines, 
who had cow-pox, and inoculated a boy named James Phipjis, aged eight years. 
On July 1st matter was taken from a small-pox pustule and inserted into 
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the boy, but no disease followed. In 1798 appeared An Inquiry into the ( Causes 
and Effects of the Variola Vaecinife, a Disease discovered in some of the Web¬ 
ern Counties of England, particularly Gloucestershire, and known by the Name 
of Cow-pox (pp. iv, 75, four plates, 4to. London, 1798). 

In the United States ^cow-pox was introduced by Benjamin Waterhouse, 
Professor of Physic at Harvard, who on July 8, 1800, vaccinated seven of bis 
children. In Boston on August 10, 1802, nineteen boys were inoculated with 
the cow-pox. On November 9th twelve of them were inoculated with small¬ 
pox; nothing followed. A control experiment was made by inoculating two* 
unvaccinated boys with the same small-pox virus; both took the disease. The 
nineteen children of August 10th were again unsuccessfully inoculated with 
fresh virus from these two boys. This is one of the most crucial experiments 
in the history of vaccination, and fully'justified the conclusion of the Board 
of Health— cow-pox is a complete security against the small-pox. ' 

Practitioners should familiarize themselves with the literature on vaccina¬ 
tion. The centenary number of the British Medical Journal is particularly 
valuable (1890). The report of the Royal Commission on vaccination (1897), 
the exhaustive article in Allbutt’s Systenf by T. D. Aeland and Copeman, and 
Cory’s recent monograph on the subject afford a large body of material. To 
the public health officials, who wish for distribution in handy shape Facts 
about Small-pox and Vaccination, leaflets issued by the British Medical 
Association (British Medical Journal, 185)8, vol. i, p. 032) will be of 
the greatest value. The Vaccination Law of the German Empire, printed 
in English (Berlin, B. Paul, 1901), contains important information and 
statistics. 

Nature of Vaccinia. —Is cow-pox a separate independent disease, or is il 
only small-pox modified by passing through the cow? In spite of a host of 
observations, this question is not yet settled, as may be seen in the diametrically 
opposed views expressed by Copeman in Allbutt’s System and by Bronardel in 
the Twentieth Century Practice. The experiments may be divided into two 
groups. First, those in which the inoculation of the small-pox matter in thu 
heifer produced pocks corresponding in all respects to the vaccine vesicles. 
Lymph from the first calf inoculated into a second or third produced the char¬ 
acteristic lesions of cow-pox, and from the first, second, or third animal lymph 
used to vaccinate a child produced a typical localized vaccine vesicle without 
any of the generalized features of small-pox. fhq_experimcnts of Ccely, of 
Babcock, and many other more recent workers seem to leave no question what¬ 
ever that typical vaccinia may bo produced in the calf by the inoculation of 
variolous matter. A great deal of the vaccine material at one time in use in 
England was obtained in this wav. Secondly, against this is urged Chauveau's 
Lyons experiments. ("Seventeen young animals were inociflated <with the virus 
of small-pox. Small reddish papules occurred which disappeared rapidly, but 
the animals did not acquire cow-pox. Fifteen of the seventeen animals were 
also vaccinated. Of these only one showed a typical cow-pox eruption. To 
determine the nature of the original papules one was excised and inoculated 
into a non-vaccinatcd child, which developed as a result generalized continent 
small-pox. A second child inoculated from the primary pustule of the first 
child developed discrete small-pox. The French still hold to the Lyons expefi- 
ments as demonstrating the duality of the diseases, j 
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Tliejiccigl^ol. evidence favors the view-that cow-pox and horse-pox are 
v&rioln modified by transmission; or, as has been suggested, “ small-pox and 
vaccinia are bothi of them descended from a common stock—from an ancestor, 
for instance—which resembled vaccinia far more than it resembled small-pox ” 
(Copeman). 

The bodies described by Guarnieri have beep very thoroughly studied by 
Councilman and his colleagues, who regard them as forms of a protozoon— 
CytorycLex vaccinia —with a well characterized developmental cycle, increasing 
in size until they undergo segmentation. 

Normal Vaccination. —Period of Incubation .—At first there may be a little 
irritation at the site of inoculation, which subsides. Period of Eruption .—On 
ilie thin) day, as a rule, a_papule is jjeen surrounded by a reddish zone. This 
gradually increases, ami on the fifth or sixth day shows a definite vesicle, the 
margins of which are raised while the centre is depressed. By the eighth day 
fli c ves icle has attained its lipxxitnum.size. It is round and distended, with a 
limpid!fluid, the margin hard and prominent, and tlio umbilication is more 
distinct By the tenth day the vesicle is still large and is surrounded by an 
extensive areola. The contents have now become purulent. The skin is also 
swollen, indurated, and often painful. Oil the eleventh or twelfth day the 
hyperamiia diminishes, the lymph becomes more opaque and begins to dry. Jly 
thejmd of thejjccoiul week the vesicle is converted into a brownish scab, which 
gradually becomes dry and hard, and in about a week (that is, about the 
twenty-first or twenty-fifth day from the vaccination) separates and leaves a 
circular pitted scar. 1 f the points of inoculation have been close together, the 
vesicles fuse and may form a large combined vesicle. .Constitutional symptoms 
of a more or less marked degree follow the vaccination. Usually on the third 
or fourth day the temperature rises, and may persist, increasing until the 
eighth or ninth day. There is a marked leucoeytosis. In children it is common 
to have with the fever restlessness, particularly at night, and irritability; but 
as a rule these symptoms are trivial. If the inoculation is made on the arm, 
the axilldify glands become large and sore; if on the leg, the inguinal glands. 
The duration of the immunity is extremely variable, differing in different indi¬ 
viduals. In some instances it is permanent, but a majority of»persons within 
Jen or twelve years again become susceptible. 

Revaceination should ho performed between the tenth anc\ fifteenth year, 
and whenever small-pox is epidemic. The susceptibility to revaceination is 
very general. In 1891-92 vaccination pustules developed in 88.7 per centwf 
the newly enrolled troops of the German army, most of whom had been vac¬ 
cinated twice *in their lives before. The vesicle in revaceination is usually 
smaller, has Jess induration and hyperamiia, and the resulting sear is less per¬ 
fect. Particular, care should he taken to watch the vesicle of revaceination, as 
it not infrequently happens that a spurious pock is formed, which reaches its 
height early and dries to a scab by the eighth or ninth day. 

Irregular Vaccination.— (a) Local Variations—W e occasionally meet 
with instances in which the vesicle develops rapidly with much itching, has 
not the characteristic flattened appearance, the lymph early becomes opaque, 
and the crust forms by the seventh, or eighth day. The evolution of the pocks 
may be abnormally slow. In such cases the operation should again be per¬ 
formed with fresh lymph. The contents of the vesicles may be watery and 
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bloody. In the involution the broking or irritation of the pocks may load to 
ulceration and inflammation. A very rare ejent is the recurrence of the podk 
in the same place. Sutton reports four such recurrences within six months. 

(6) Generalized Vaccinia. —It is not uncommon to see vesicles in the 
vicinity of the primary sore 1 . Ia'ss common is a true generalized pustular rash, 
developing ifl different parts $f the body, often beginning about the wrists and 
on the back. The secondary jioeks may continue to make their appearance for 
five or six weeks after vaccination. In children the disease^ may prove fatal. * 
They may be most abundant on the vaccinated limb, and occur usually about 
the eighth to the tenth day. 

(c) Complication's. —In unhealthy subjects, or as a result of uncleanli¬ 
ness, or sometimes injury, the vesicles inflame ami deep excavated ulcers result. 
-JsBoughing and deep cellulitis may follow. In debilitated children theta may 
be with this a purpuric rash. Acland thus arranges the dates at which the 
possible eruptions and complications may be looked for: 

1. liming.the.first.three days: Erythema; urticaria; vesicular and bullous 
eruptions; invaeeinated erysipelas. 

2. After the third day and until the pock reaches- maturity: Urticaria; 
lichen urticatus, erythema multiforme; accidental erysipelas. 

3. About the end of the first week: Generalized vaccinia; impetigo; vac¬ 
cinal ulceration; glandular abscess; septic infections; gangrene. 

4. After the involution of the pocks: Invaeeinated diseases—for example, 
syphilis. 

(d) Transmission of Disease by Vaccination.— Syphilis has undoubt¬ 
edly been transmitted by vaccination, but such instances arc very rare. A large 
number of the cases of alleged vaccino-syphilis must be thrown out. The ques¬ 
tion has now become really of minor importance sincp the wide-spread use'of 
animal lymph. Dr, Cory’s sad experiment may here be referred to. ' Ho vac¬ 
cinated himself four times from syphilitic children. The first vaccination 
followed, but no syphilis. Two other attempts (negative) were made. The 
fourth time ho was vaccinated from a child the subject of congenital syphilis. 
The lymph was taken from the child’s arm with care, avoiding any contamina¬ 
tion with blood. At two of the points of insertion red papules appeared on 
the twenty-first day. On the thirty-eighth day a little ulcer was found, which 
Mr. Hutchinson decided was syphilitic. The diseased parts were then removed. 
By the fiftieth day the constitutional symptoms were well marked. Among 
tlfe differences between vaccino-syphilis and vaccination ulcers the most im¬ 
portant is perhaps| that the chancre never appears before the .fifteenth day, 
usually not until from three to # five weeks, whereas the ulceration .of ordinary 
vaccination is present by the twelfth or fifteenth day., TMfe loss .of substance 
in the chancre is usually quite superficial and the> induration yery parchment- 
like and specific, with but a slight inflammatory areola. U The glandular swell¬ 
ing, too, is constant and indol e n t, whiles in the vaccination ulcer it.,is.often 

when present, chiefly inflammatory. 

Tuberculosis .—“ No undoubted case of invaeeinated tubercle was brought 
before the Royal Commission on Vaccination” (Acland). The risk of trans¬ 
mitting tuberculosis from the calf is so slight that it need not be considered." 
The transmission ofdeprosy by vaccination is doubtful. 

The observations on the presence of actinomyces in vaccine virus have been 
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confirmed by W. T. Howard, Jr., who foupd it 24 times in 95 cultures from 
tile virus of five producers in the United States. 

Tetanus .—McFarland has collected 95 cases, practically all American. 
Sixty-three occurred in 1901, a majority of which could be traced to one source 
of^supply, in which It. W. Wilson demonstrated tbp tetanus bacillus. Most of 
the cases occurred about Philadelphia. Since that date, McFarland tells me 
that very few cases have been reported. The occurrence of this terrible com¬ 
plication emphasizes the necessity of the most scrupulous care in the prepara¬ 
tion of the animaf virus, as the tetanus bacillus is almost constantly present in 
the intestines of cattle. 

(e) Influence of Vaccination upon otheb Diseases. —A quiescent 
malady may be lighted into activity by vaccination. This has happened with 
congenital syphilis, occasionally witlf tuberculosis. An old idea was prevalent 
that vaccination had 8 beneficial influence upon existing diseases. Thomas 
Archer, the first medical graduate in the United States, recommended it in 
whooping-cough, and said thtff it had Cured in his hands six or eight cases. At 
the height of the vaccination convulsions may occur and be followed by hemi¬ 
plegia. One such case I saw with Itorris J. Lewis. 

Choice of Lymph. —If bovine lymph is not available, humanized lymph 
should be taken on the eighth day, and only from perfectly formed, unbroken • 
vesicles, which have hul-a typical course. Pricking or scratching the surface, 
the greatest care being taken not to draw blood, allows the lymph to exude, and 
it may be collected on ivory points or in capillary tubes. The child from 
which the lymph, is taken should be healthy, strong, and known to be of good 
stock, free from tuberculous or syphilitic taint. Thu glycerinated calf lymph 
lias come into general use. The Local Government Board has recently issued 
a valuable report on the subject by Thorne and Copeman, giving full details 
as to the method of preparation. In it the statement is made that, whereas it 
was usual to make the lymph from on,c calf serve fo^ from 200 to 300 vaccina¬ 
tions, the glycerinated lymph will servo for from 4,000 to 5,000 vaccinations. 

Technique. —Far too little attention is paid in American schools to the 
instruction of students in the art of vaccination. That part of the arm about 
the insertion of the deltoid is usually selected for the operation^ Mothers “ in 
society ” prefer to have girl babies vaccinated on the leg. The .skin should be 
cle ansed and put upon the stretch. Then, with a lancet or the ivory point, 
cross-scratches should be made in one or more places. When the lymph has 
dried on the points it is best to moisten it in warm water. The clothing pf 
the child should not bo adjusted until the spot has dried, and it should be 
protected-for U day or two with lint or a soft handkerchief. If erysipelas is 
prevalent, or if thqre are cases of suppuration in the same house, it is well to 
apply a pad* of antiseptic cotton. Vaccination is usually performed at the 
second or third*month. If unsuccessful, it should be repeated from time to 
time. A person exposed to the contagion of small-pox should always be revae- 
cinated. This, if successful, will usually protect; but not always. The cases 
in which small-pox is taken within a few years after vaccination are probably 
instanfies of spurious vaccination. 

, The Value of Vaccination. —Sanitation can not account for the diminution 
in small-pox and for the low rate of mortality, Isolation { of course, is a use¬ 
ful auxiliary, but it is no substitute. Vaccination is not claimed to be an 



128 . 


SPECIFIC INFECTIOUS DISEASES. 


invariable and permanent preventive of small-pox, but in an immense majority 
of cases successful inoculation renders the person for many years insusceptible. 
Communities in which vaccination and revadcination are thoroughly and sys¬ 
tematically carried out are those in which small-pox has the fewest victims. 
The German army since 1£74, the date of the stringent laws, has enjoyed 
practical immunity—not a single death from small-pox (to the date of the 
last report, 1902),* except ad isolated ease under peculiar circumstances in 
1884-’85. On the other hand, communities in which vaccination and revac- t 
cination are persistently neglected are those in which epidemics are most preva¬ 
lent. Owing to a wide-spread prejudice against vaccination in Montreal, there 
grew up, between the years 1876 and 1884, a considerable unprotected popu¬ 
lation, and the materials were ripe for an extensive epidoftiic. The soil had 
been prepared with the greatest care, ami it pnly needed the introduction of 
the seed, which in due time came with the Fullman-ear conductor from Chi¬ 
cago, on the 28th of February, 1885 (see page 113). Within the next ten 
months thousands of persons were stricken with* the disease, and 3,164 died. 

Although the effects of a single vaccination may wear out, as we say, and 
the individual again become susceptible to small-pox, yet the mortality in 
such cases is very much lower than in persons who have never been vaccinated. 

* The mortality in persons who have been vaccinated is fr*n 6 to 8 per cent, 
whereas in the unvaccinated it is at least 35 per cent. There is evidence that 
the greater the number of marks, the greater the protection in relation to 
small-pox; thus the English Vaccination Report, states that, out of 4,754 cases 
the death-rate with one mark was 7.6 per cent; with two marks, 7 per cent; 
■with three marks, 4.2 per cent; with four marks, 2.4 per cent. W. M. Welch’s 
statistics of 5,000 cases on this point give with good cicatrices 8 per cent; 
with fair cicatrices, 14 per cent; with poor cicatrices, 27 per cent; post-vac¬ 
cinal cases. 16 per cent; unvaccinatcd cases, 58 per cent. 


VI. VABICELLA (Chicken-pox). 

Definition.—An acute contagious disease of children, characterized by an 
eruption of vesicles on the skin. 

Etiology.—The disease occurs in epidemics, but sporadic cases are also 
met with. It may prevail at the same time as small-pox or may follow or 
pijpcede epidemics of this disease. An attack of chicken-pox is no protection 
against small-pox. It is a disease of childhood; a majority of the cases occur 
between the second and sixth years. Adults who have not had 'the disease in 
childhood are very liable to be’attacked. The specific gerip has not yet been 
discovered. * 

There can be no question that varicella is an affection quite distinct from 
variola and without at present any relation whatever to it. An attack of the 
one does not confer immunity from an attack of the other. A boy, aged five, 
was admitted to St. Thomas’ Hospital with a vesicular eruption, and was iso¬ 
lated in a ward on the same floor as the Rmall-pox ward. The disease was 
pronounced chicken-pox, however, by Risdon Bennett and Bristowe. The. 
patient was then removed and vaccinated, with a result of four vesicles which 
ran a pretty normal ‘course. On the eighth day from the vaccination the child 
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became feverish. On the following day the, papules appeared and the child 
had a well-developed attack of small-pox with secondary fever (Sharkey). 

Symptoms. —After! a period of Incubation of ten or fifteen days the child 
1 incomes •* feverish and in some instances has a slight chill. There may be 
vaaytjug, anct pains..in the back %nd legs. ■' Convulsions are rare. The erup¬ 
tion usually occurs within twenty-four hours. It is first seen*upon the 
trunk, either on the back or on the chest. It may begin on the forehead and 
face. At first in the form of raised red papules, these are in a few hours 
transformed into hemispherical vesicles containing a clear or turbid fluid. As 
a rule "there is 410 umbilication, but in rare instances the pocks are flattened, 
and a few may even be umbilicated. They are often ovoid in shape and look 
more superficial than the variplous vesicles. The skin in the neighborhood 
is not often infiltrated or hypersemic. ’At the end of thirty-six or forty-eight 
.hours the contents of the vesicles are purulent. They begin to shrivel, and 
during the third and fourth days arc converted into dark brownish crusts, 
which fall off and as a rule leaves no scar 1 . Fresh crops appear during the first 
two or three days of the illness, so that on the fourth day one can usually see 
pocks in all stages of-tlevelopment anil decay. They are always discrete, and 
the number may vary from eight or ten to several hundreds. As in variola, 
a scarlatinal rash oecftidnally precedes the development of the eruption. The 
eruption may occur on the mucous membrane of the mouth, and occasionally 
in the larynx. In adults the disease may be much more severe, the initial 
fever high, the rash very wide-spread, and the constitutional symptoms com¬ 
paratively severe, so that the diagnosis of variola may be made—the so-called 
varicella) variolaformes. 

There are one or j;wo modifications of the rash which are interesting. The 
vesicles may become very large and develop into regular bullae, looking not 
unlike ecthyma or pemphigus (varicella bullosa). The irritation of the rash 
may be excessive, and if the child scratches the pocl^s ulcerating sores may 
form, which on healing leave ugly scars. Indeed, cicatrices after chicken-pox 
are more common than after varioloid. The fever in varicella is slight, but 
it does not as a rule disappear with the appearance of the rash. The course 
of the disease is in a large majority of the eases favorable and po ill effects 
follow. The disease may recur in the same individual. There are instances 
in which a person has had three attacks. t 

In delicate children, particularly the tuberculous, gangrene (varicella 
escharotica) may occur about the vesicles, or in other parts, as the scrotum. 

Cases have been described of luemorrhagic varicella with cutaneous ecchy- 
moses and bleeding from the mucous membranes. 

Nephritis may oejur. Infantile hemiplegia hfts occurred during an attack 
of the disease. * Death has followed in an uncomplicated case from extensive 
involvement of thd skin. 

The diagnosis is as a rule easy, particularly if the patient has been seen 
from the outset. When a case comes under observation for the first time with 
the rash well out, there may be considerable difficulty. The abundance of the 
rash on the trunk in varicella is most important. The pocks in varicella are 
moye superficial, more bleb-like, have not so deeply an infiltrated areola about 
them, and may usually be seen in all stages of development. They rarely at 
the outset have the hard, sliotty feeling of those of small-pox. The general 
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symptoms, the greater intensity qf the onset, the prolonged period of invasion, 
and the more frequent occurrence of prodromal rashes in small-pox are im¬ 
portant points in the diagnosis. ' 

Death is very rare, and, unless from the complications, raises a suspicion 
of the correctness of the diagnosis. Thus of the 116 deaths in England and 
Wales in 1903 ascribed to chicken-pox, it is probable, as Tatham suggests, 
that many of these were frhm unrecognized small-pox. 

No special treatment is required. If the rash is abundant on the face, 
great care should be taken to prevent the child from scratching the pustules? 
A soothing lotion should be applied on lint. 

VH. SCABI+ET EEVER. 

Definition. —An infectious disease characterized by a diffuse exanthem and 
an angina of variable intensity. 

History. —In the sixteenth century IngraSseas of Naples and Coyttar of 
Poitiers recognized the disease; but Sydenham in 1675 gave a full account of 
it under the name febris scarlatina. 

Etiology. —No one of the acute infections varies so greatly in the intensity 
of the outbreaks, a point to which both Sydenham, and Bretonneau called 
attention. la-some years it is mild; in others, with equally wide-spread epi¬ 
demics, it is fearfully malignant. It is a wide-spread affection, occurring in 
nearly all parts of the globe and attacking all races. 

Sporadic cases occur from time to time. The epijjgmics are most intent 
in the autumn and winter. There is an extraordinary variability in the 
severity of the outbreaks, which on the whole appear to be lessening in sever¬ 
ity; thus in Boston from 1891 to 1903 the ratio of cases per ten thousand has 
ranged from 45.80 to 16.18^ and the mortality from 3.94 to .60. In England 
and Wales in 1903 the/e were 4,158 deaths. Only in 1898, 1899, and 1900 
did the deaths fall below 4,000. In 1883 they were between 12,000 and 13,000. 

Seibert’s studies in New York’ show that the disease increases steadily 
from week to week until the middle of May; the frequency diminishes gradu¬ 
ally until ttjc end of dune, and gradually increases through October, Novem¬ 
ber, and December. He associates the remarkable drop in July, August, and 
September with the closure of the schools and the cessation of the daily con¬ 
gregation of infectious material in small areas—school-houses and play¬ 
grounds—for so many hours each day. 

Age is the most important predisposing factor. Ninety per cent of the 
fatal eases are under the tenth year. Sucklings are rarely attacked. The 
general liability to the disease in childhood is less wide-spread than in measles 
Many escape altogether; others escape until adult life; some rtever take it. 

Family susceptibility is not infrequently illustrated by the killing in raph 
succession of four*or five members. On the other hand, individual resistnno* 
is common, and many physicians constantly exposed escape. An attack as f 
rule confers subsequent immunity. In rare instances there have been one oi 
even two recurrences. 

The natives of India are said to enjoy comparative immunity. 

Infectivity. —It is not yet accurately known where in the body the poisoi 
is formed, how it is given off, or in what form it is taken by another person 
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It if probably given off with the secretions off the nose, throat, and respiratory 
tract. The mild angina of the ambulatory cases may convey the disease, and 
in this way it is spread in schools, and the “ return cases,” to be referred to 
later, may find in this way their explanation. Much more attention has been 
paid of late to this aspect of the scarlatinal infection, and it has even been 
suggested that the skin is only infective by contamination, with 'the secre¬ 
tions. The general opinion, however, is that the poison i3 given off chiefly 
from the skin, particularly when desquamating. Unlike measles, the germ 
is very resistant and clings tenaciously to clothing, to bedding, the furni¬ 
ture of the room, etc. Even after the most complete disinfection possible, 
children who have been removed from an infected house may catch the 
disease on their return. Tlfte possibility here of throat infection must 
bo considered. A third person may convey the disease, but undoubted 
’instances are rare. I recall one instance in which I could have been the only 
possible medium. In a collective investigation on this point among physi¬ 
cians in the State of Connecticut, Loveland had 100 negative and 10 positive 
replies. • 

The disease is stated to have been conveyed by milk. Of 90 epidemics 
studied by Kober the disease prevailed in 08 cither at the dairy or the milk 
farm. There appear to be two groups of eases: first, genuine scarlet fever, 
in which the infection" conveyed through the milk having come in contact 
with infected persons; and secondly outbreaks of an infection resembling 
scarlet fever, due to disease of the udder of the cows. 

By surgical scarlatina, first brought to the attention of the profession by 
Sir James Paget in 1804, is understood an erythematous eruption following 
an operation or occurring during septic infection. It differs from mn di c al 
s narl at. iqp in the /large number of adults attacked, theuhorter incubation, 
the-,mildness of the throat symptoms, thefi starting of the eruption at* the 
wound, and the precocious desquamation. Alice llalnilton, after analyzing 
174 cases reported in the literature, concludes that the eruption is most fre¬ 
quently due to septic infection and is not truly scarlatinal, and that in those 
cases in which the disease was undoubtedly scarlatina there is no convincing 
evidence that the relation between the wound and the scarlet fefer was any¬ 
thing more than one of coincidence. 

The specific germ is not known. It is claimed to be only a modified 
streptococcus infection. The streptococcus pyogenes has often been found ( 
in the blood during life and after death, and it is constantly present in the 
throat in severe*cases; but there is no agreement on the subject among the 
best workers. Mallory’s researches may point to a solution of the problem. 
In four cases he found between the epithelial cells of the epidermis a proto- 
zoon which formed definite rosettes like the malarial parasite. Duval, con¬ 
tinuing these observations, has found this organism in the serum of blisters 
°n the skin of scarlet fever patients, and has traced it through a cycle of 
changes which show at any rate that it is a definite parasite. Controls were 
negative in other diseases. Whatever the germ may be, there is no question 
that in severe cases the streptococcus infection plays an important role in 
causing the septic symptoms of the disease. , 

Morbid Anatomy. —Except in the haemorrhagic form, the skin after death 
chows no traces of the rash. There are no specific lesions. Those which 



132 


SPECIFIC INFECTIOUS DISEASES. 


occur in the internal organs arc'due partly to the fever and partly lo infec¬ 
tion with pus-organisms. « 

The anatomical changes in the throat arc those of .simple inflammation, 
follicular tonsillitis, and, in extreme graces, of diphtheroid anginar. In 
severe cases there is intense lymphadenitis and much inflammatory cedenm 
of the tissues of.thc neck, 'which may go on to suppuration, or even to gan¬ 
grene. Streptococci are found abundantly in the glands and in the foci of 
suppuration. The lymph glands and the lymphoid tissue may show hyper-" 
plasia, and the spleen, liver, and other organs may he the seat of wide-spread 
focal necroses. 

Endocarditis and pericarditis are not infrequent. Myocardial changes 
are less common. The renal changes are the fnost Important, and have been 
thoroughly studied by Coats, Klebs, Wagner, and others. The special neplui- 
tis of scarlet fever will be considered with the diseases of the kidney. 

Affections of the respiratory organs are nofe frequent. When death results 
from the pseudo-membranous angina, broncho-pneunjiolna is not uncommon. 
Cerebro-spinal changes are rare. ' * -gf* 

Symptoms. — Incubation. —“ From one to seV^R- days, oftencst two to 
four.” 

Invasion. —The onset is as a rule sudden. It may be preceded by a 
slight, scarcely noticeable, ind&position. An actual chill is rare. Vomit¬ 
ing is one of the most constant initial symptoms; convulsions are common. 
The fever is intense; rising rapidly, it may on the first day reach 104° or even 
105°. The skin is unusually dry and to the touch gives a sensation of very 
pungent heat. The tongue is furred, and as early as the first day thdSk may 
be complaint of dryness of the throat. Cough and catarrhal symptoms arc 
uncommon. The face is often flushed and the patient has all the objective 
features of an acute fever. 

Ebuption. —Usually on the second day, in some instances witMn the 
first twenty-four hours, the rash appears in the form of scattered red'^oints 
on a deep subcuticular flush; at first on the neck and chest, and spreading 
so' rapidly that by the evening of the second day it may have invaded the 
entire skin.' After persisting for two or three days it gradually fades. At 
its height the rash has a vivid scarlet hue, quite distinctive anil unlike that 
seen in any dther eruptive disease. It is an intense hypersemia, and the ame- 
mia produced by pressure instantly disappears. There may be fine puneti- 
form haemorrhages, which do not disappear on pressure. In some cases the 
rash does not become uniform but remains patchy, and intsrvals of normal 
skin separate large hyperaeraic areas. Tiny papular elevations may some¬ 
times be seen, but they are not so common as in measles. With each day 
the rash becomes of a darker color, and there may be in parts even a bluish- 
red shade. Smooth at the beginning, the skin gradually becomes rougher 
and to the touch feels like “goose skin.” At the height of the erupimr 
sudaminal vesicles may develop, the fluid of which may become turbid. Tin 
entire skin may at the same time be covered with small yellow vesicles on '• 
deep red background —scarlatina miliaris. McCollom lays stress upon lh< 
appearance of a punctate eruption in the arm-pits, groins, and on the roof'o 
the mouth as positive proof of scarlet fever. 

Occasionally there are petechias, which in the malignant type of the dis 
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case become wide-spread and large. The eruption does not always appear upon 
the^face! There may be a good deal of swelling of the skin, which feels uncom¬ 
fortable and tense. The itching is variable; not as a rule intense at the height 
of the eruption. By the seventh or eighth day the rash has disappeared. 
The mucous membrane of the dil¬ 
ate, the cheeks, and the tonsils pre¬ 
sent a vivid red, punctiform ap¬ 
pearance. The tongue at first is red 
%t the tip and edge's, furred in the 
centre; and through the white fur 
are often seen the swollen red papil¬ 
la 1 , which give the so-called “ straw¬ 
berry” appearanceto J#e tohgue, 
particularly if the ojbilil puts out 
‘the tip of tho tonguifebetween the 
lips. In a few day si the “ fur ” 
desquamates and IcaMggfhc surface • 
red and rough, and it owns condi- 1 
tion which some write*#-, call .the 
“ strawberry,” or, better, the “ rasp¬ 
berry” tongue. Enlargement of the papillaj was the only constant sign in 
1,000 eases (McCollom). Tha-bruath often a very heavy, sweet odor. 

The phar/igcal symptoms are— 

1. Slight redness,- with swelling of tho pillars of the fauces and of the 
tonsils. 2. A more intense grade of swelling and infiltration of these parts 
with ^ foTlicular tonsillitis. 3. Diphtheroid angina with intense inflamma¬ 
tion. ejL all the phafyngeal structures and swelling of the glands below the 
jaw, and in very severe cases a thick brawny induration of all the tissues of 
the neck. ’ 

'jdie fever, which sets in with such suddenness aftd intensity, may reach 
,105'mr even 106°. It persists with slight morning remissions, gradually 
ilw-lBng with the disappearance of the rash. In mild cases the tempera¬ 
ture tony not reach 103°; on the other hand, in very severe cases there 
tmiyjbe hyperpyrexia, the thermometer registering 108° or before death 
evenJD9°. 

The.,pulse ranges from 120 to 150; in severe cases with vefy high fever 
fipm 199-te-200. rjfho respirations show an increase proportionate to the 
intensity,of. thpiever.l; A-leucocytosis is usually present, which may be high 
(oOjQOjQ to 50,000 per c.cm.) in the severe casesJ-) The gastrointestinal syrnp- 
toms.are.iiot marked after the initial-vomiting, and food is usually well taken. 
In some instances tflerc are abdominal pains, i sThe edge of the spleen may 
bo palpable.fi Thfc-liver is not often enlarged.' With the initial fever nervous 
symptoms are present in a majority of the cases; but as the rash comes out 
tiic headjighc and, the slight nocturnal wandering disappears. Tho urine has 
the ordinary febrile characters, being scant y and high colored. Slight albu¬ 
minuria as by no means infrequent during the stage of eruption. Careful 
examination of the urine should he made every day. There is no cause for 
alilrm in the trace of albumin which is so often present, not even if it is asso¬ 
ciated with a fevTtube-casts. 
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Desquam ation.—W ith the disappearance of the rash and the fever the 
skin looks somewhat stained, is dry, a little rough, and gradually the upper 
layer of the cuticlo begins to separate. Tke process usually begins about the 
neck and chest, and flakes aro gradually detached. The degree and character 
of the desquamation boar some relation to thQ intensity of the eruption. When 
the latter l\as been very vfvid and of long standing, large flakes may be thrown 
oS. In rare instances the *hair and even the nails have been shed. It must 
not be forgotten that there arc eases in which the desquamation has been 
prolonged, according to Trousseau, even to the seventh or, eighth week. Tint' 
entire process lasts from ten to fifteen or even twenty days. 

Atypical Scarlet Fever.— ^Mild and Aboktiye Fobms.—I n cases of excep¬ 
tional mildness the rash may be scarcely perceptible. During epidemics, when 
several children of a household are affected, one child sickens as if with scar¬ 
let fever, and has a sore throat and the “ strawberry tongue," but the rash 
does not appear— scarlatina sine eruplione. In school epidemics a third or 
more of the cases may be without {he.rash.** Dcsquqmation, however, may 
follow, and in these very mild forms nephritis may occur. 
i Malignant Scarlet Feveb .—giilih inant Toxic Variety. —With all the 
characteristics of an acute intoxication, the patient is overwhelmed by the 
intensity of the poison and may die within twenty-four or thirty-six hours. 
The disease sets in with great severity—high JEpver, extreme restlessness, 
headache, and delirium. The temperature may rise to 107° or even 108°, in 
rare cases even higher. Convulsions may occur and the initial delirium ra|>- 
idly gives place to coma. The jlyspncea may be urgent; the pulse is very 
rapid and feeble. 

1 H/EM oruii agio Form.— Hspmorrhnges occur into the skin, and there are 
hsematuria and cpistaxis. In the erythematous rash scattered jreteehiae appear, 
which gradually become more extensive, and ultimately the skin may be um- 
ver&lly involved. Death may take place on the second or on the third day. 
While this form is perhaps more common in enfeebled children, I have twice 
known it to attack adults apparently in full health. 
xi Anginoke Form. —The throat symptoms appear early and progress rap¬ 
idly ;the fauces and tonsils swell and are covered with a thick membranous 
exudate, which may extend to the posterior wall of the pharynx, forward into 
the njQuth, and upward into the nostrils. The glands of the neck rapidly 
enlarge. Nderoais-oeeurs in the tissues of the throat, the foetor is extreme, 
.the constitutional disturbance profound, and the child dies with the clin¬ 
ical picture of a malignant diphtheria. Occasionally the membrane extends 
into the trachea and the bronchi. The Eustachian tubes «and the middle 
car are usually involved. When death docs not take place rapidly from h>\- 
asmia there may be extensive abscess formation in the tissues of the neck and 
sloughing. In the separation of deep sloughs about the tonsils the carotid 
artery may be opened, causing fatal luemorrhage. 

Complication* and Sequela.— (a) N biuww ih.—A t the height of the fe\ei 
there is often a slight trace of albumin in the urine, which is not of special 
significance. In a majority of cases the kidneys escape without greater dam 
age than occurs in other acute febrile affections. 

Nephritis is most common in the second or third week and may folfov 
a very mild attack. It may be delayed until the third or fourth week. A* 
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a rule, the earlier it occurs the more severq the attack. It occurs in from 
10 i> 20 per cent of the eases. Three grades of cases may be recognized: 

17 Acute‘haunorrhagie nephritis. There may bo suppression of urine or 
only a small quantity of bloody fluid laden with albumin and tube-easts. 
Vomiting is constant, there are convulsions, and the^liild dies with the symp- 
tdinifof acute uraemia. In severe epidemics there may be many cases of this 
sort, and an acute, rapidly fatal, nephritis due to tfie scarlet fever poison may 
occur without an exunthem, 

2. Less severe oases without serious- acute symptoms. There is a pulfy 
appearance of the eyelids, with slight oedema of the feet; the urine is dimin¬ 
ished in quantity, smoky, and contains albumin and tube-casts. The kidney 
symptoms then dominate the entire case, the dropsy persists, and there may 
be effusipn into the serous sacs. The condition may drag on and become 
/•luonic, or the patient may succumb to unemic accidents. Fortunately, in 
a majority of the cases recovery takes place. 

3. Cases so mild that they'can scarcely be termed nephritis. The urine 
contains albumin and a few tube-casts, but rarely blood. The oedema is ex- 
tremcly—sUght or transient, and the convalescence is scarcely interrupted. 
Occasionally, however, serious symptoms may supervene. (Edema of the glot¬ 
tis may prove rapidly fatal, and in one case of the kind a child under my care 
died of acute effusion into the pleural sacs. 

In other cases the oedema disappears and the child improves, though he 
remains pale, and a slight amount of albumin persists in the urine for months 
or even for years. Itecovery may ultimately take place or a chronic inter¬ 
stitial nephritis may follow. 

Occasionally oed(jna occurs without albuminuria or signs of nephritis. 
Possibly it may be due to the anaemia; but there are instances in which 
marked changes have been found in the kidney after death, even when the 
i urine did not show the features characteristic of nephritis. 

(6) Arthritis. —There are two forms: first, the severe scarlatinal 
pyirmia, with suppuration of one or more joints—part of a wide-spread strep¬ 
tococcus infection. This is an extremely serious and fatal form. Secondly, 
the true scarlatinal rheumatism, so-called, an arthritis analogpus to that 
occurring in gonorrhoea and other infections. It occurs in the second or third 
week; many joints arc attacked, particularly the small joints of the hands. 
The heart may be involved. Chorea, subcutaneous fibroid nodules, purpura, 
and pleurisy may be complications. The outlook is usually good. 

(c) Cardiac Complications. —In the severe septic cases a malignant 
endocarditis, sontetimes with purulent pericarditis, closes the scene. Simple 
endocarditis is not uncommon. It may not be easy to say whether the apex 
systolic murmur, so often heard, signifies a valvular lesion. The persistence 
after convalescence, with signs of slight enlargement of the heart, may alone 
decide that the murmur indicated an organic change. As is the rule, such 
cases give no symptoms. And, lastly, there may be a Revere toxic myo¬ 
carditis, sometimes leading to acute dilatation and sudden death. It is 
to be borhe in mind that the cardiac complications of the disease are often 

latent. 

(d) Acute Bronchitis and Broncho-pneumonia are not common. 
Empyema is an insidious and serious complication. 
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(e) Ear Complications. —Common and serious, due to extension of the 
inflammation from the throat through the Eustachian tubes, they rank anymg 
the most frequent causes of deafness in children. The severe forms of mem¬ 
branous angina are almost always associated with otitis, which goes on to 
suppuration and to perforation of the drum. The process may extend to the 
labyrinth and rapidly produce deafness, in other instances there is suppura¬ 
tion in the mastoid cells. * In the necrosis which follows the middle-oar dis¬ 
ease, the facial nerve may be involved and paralysis follow. Later, still mon> 
serious complications may follow, such as thrombosis qf the lateral sinnf,' 
meningitis, or abscess of the brain. 

(/) Adenitis. —In comparatively mild cases of scarlet fever the sub¬ 
maxillary lymph-glands may be swollen. In severer cases the swelling of the 
neck becomes extreme and extends beyond the limits of the glands. Acute 
phlegmonous inflammations may occur, leading to wide-spread destruction of 
tissue, in which vessels may be eroded and "fatal hicmorrhage ensue. The sup¬ 
purative processes may also involve the retropharyngeal tissues. 

The swelling of the lymph-glands usually subsides, and within a few weeks 
even the most extensive enlargement gradually disappears. There are rare 
instances, however, in which the lymphadenitis becomes chronic, and 11 k 
neck remains with a glandular collar whiefi almost obliterates its outline 
This may prove intractable to all ordinary measures of treatment. A cast 
came under my observation in which, two years after scarlet fever, the nod 
was enormously enlarged and surrounded by a mass of firm brawny glands. 

(g) Nervous Complications. —Chorea occasionally complicates tin 
arthritis and endocarditis. Sudden convulsions followed by hemiplegia mu; 
occur. In seven of my series of 120 cases of infantile hemiplegia the troulili 
came on during scarlet fever. Progressive paralysis of tfie limbs with wastinj 
may present the features of a subacute, ascending spinal paralysis. Tlivoni 
bosis of the cerebral veins may occur. Mental symptoms, mania and^iuelan 
cholia, have been described. 

( h ) Other rare complications and sequehu are oedema of the eyelids, with 
out nephritis (S. Phillips), symmetrical gangrene, enteritis, noma, and pci 
foration of,the soft palate (Goodall). Pearson and Id (tie worn! have reporlc 
a case of dry gangrene after scarlet fever in a boy of four, which occurre 
on the ninth day of the disease, and involved both legs, necessitating ampul: 
tion at the'upper third of the thighs. The child recovered. 

(») The fever may persist for several weeks after the disappearance f 
the rash, and the child may remain in a septic or typhoid state. This so-callr 
scarlatinal typhoid is usually the result of some chronic suppurative proee 
about the throat or the nose, occasionally the result of a chronic adenitis, an 
in a few dases nothing whatever can be found to accouAt for the fever. 

Relapse is rare. It was noted in 7 per cent of 12,000 (Caiger), ami > 

1 per cent of 1,520 cases (Newshohne). 

Diagnosis. —The diagnosis of scarlet fever is not difficult, but there a 
cases in which the true nature of the disease is for a time doubtful. The f< 
lowing are the most common conditions with which it may be confounded: 

1. Acute Exfoliating Dermatitis. —This pseudo-exanthem simuhit 
scarlet fever very closely. It has a sudden onset, with fever. The erupt! 
spreads rapidly, is uniform, and after persisting for five or six days begi 
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to fade.* Even before it has entirely gone, desquamation usually begins. 
Sonfe of these cases can not be distinguished from scarlet fever in the stage 
of eruption. The throat symptoms, however, are usually absent, and tire 
tongue rarely shows the changes which are so marked in scarlet fever. In the 
desquamation of this affection thd hair and nails art) commonly affected. It 
is, too, a disease liable to recur. Some of the instances of second and third 
attacks of scarlet fever have been cases of this form of dermatitis. 
w 2. Measles, which is distinguished by the longer period of invasion, the 
characteristic nature of the prodromes, and the later appearance of the rash. 
The greater intensity of the measly rash upon the face, the more papular 
character and the irregular crescentic distribution are distinguishing features 
in a majority of the cases. Other points are the absence in measles of the 
sore throat, the peculiar character of the desquamation, the absence of leuco- 
cytosis, and the presence of Koplik’s sign. 

3. Rotiieln. —The rash of rubella is sometimes strikingly like that of 
1 sgarlet fever, but in the great ifiajority of eases the mistake could not arise, 
tin cases of doubt the general symptoq^g are our best guide. 

4. Septicemia. —As already mentioned, the so-called puerperal or sur¬ 
gical scarlatina shows an eruption which-may be identical in appearance with 
that of true scarlet fever. 

5. Dipiithebia.— The practitioner may be in doubt whether he is deal¬ 
ing with ft case of scarlet fever with intense membranous angina, a true diph¬ 
theria with an erythematous rash, or coexisting scarlet fever and diphtheria. 
In the angina occurring early in, and during the course of scarlet fever, 
though the clinical features may be those of true diphtheria. Tjoelller’s bacilli 
are rarely found. Ob the other hand, in the membranous angina occurring 
during convalescence, the bacilli arc usually present. The rash in diphtheria 
is, after all, not so common, is limited usually to the; trunk, is not so persist¬ 
ent, and' is generally darker than the scarlatinal rash. . 

Scarlatina and diphtheria may coexist, but in a case presenting wide-spread 
erythema and extensive membranous angina with Loclller’s bacilli, it would) 
puzzle Hippocrates to say whether the two diseases coexisted, or whether it) 
was only an intense scarlatinal rash in diphtheria. Desqtnrmirtioa occurs in' 
eithcr-uase. The streptococcus angina is not so apt to extend to the larynx,' 
nor are recurrences so common; but it is well to bear in mind that general 
infection may occur, that the membrane may spread downward with great 
rapidity, and, lastly, that all the nervous sequel® of the Klcbs-Locffler diph¬ 
theria may follow the streptococcus form. 

6. Dana RabiIes. —These are partial, and seldom more than a transient 
;hypcraemia of the skin.. Occasionally they are diffuse and intense, and in such 
leases very deceptive. They are not associated, however, with the characteristic 
! s yiiiptoms of invasion. There is no-fever, and with care the distinction can 
usually be made. They are mostapt.to follow the use of belladonna, quinine, 
and iodida-of potassi um The antitoxin erythema is a frequent cause of 
doubt, particularly in hospitals for infectious diseases. 

Coexistence of other Diseases .—Of 48.3(1(5 cases of scarlet fever in the 
Metropolitan Asylum Board Hospitals which were complicated bv some other 
disease, in 1,094 cases the secondary infection was-diphtheria, in 899 cases 
^keazjtftx, in 703 mgaslgs,. in 404 whooping-cough, in 55 erysipelas, in 11 
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enteri c fever, and in 1 tophus fpver (F. F. Caiger). Jhinnirier (I!)W|) ,.,,,,0 
collect only 39 undoubted eases of the coexistence of typhoid and scarlet H. Vl , r 
How Long is a Child Infective?— l/sually alior desquamation is con.,, 1 ^' 
in four or five weeks the danger is thought to he out, but the occurrence 
so-called “return cases v " shows that patents remain infective even a! tj,j s 
stage. In 1894, with 2.J93 patients from the (llasgow fever hospital- 
to their homestonvalescent, fresh cases ajipeared in id ol the houses (C|ia|. 
mers). With 15,000 eases submitted to an average period of isolation ,,r 
forty-nine days or under, the percentage of return cases was l.Sti; wuh alJ 
average period of fifty to tlt’ty—ix days, the percentage was 1.12; when the* 
isolation extended to between lit tv-seven and sixtv-live day-, the perieni,^r U 
of return cases was 1 ( Seech). 'Phis author,suggests eight weeks as a mini¬ 
mum and thirteen week- a< a maximum. Special care should hit taken „( 
eases with rliinorrluva and otorrhea and throat trouble, as the secret ion- ly,,^ 
these parts are probably of greater importance than the'skin in the eonvevanec 
of the disease. * 

Prognosis.—The death-rate ha- lieen falling of late years. Fpidcinus 
differ remarkably in seventy and the mortality i- extremely variable. \ne.ng 
the better class.- the death-rate is minli lower than in hospital practice. Them 
are physicians who have treated c.m-ecutivclv u humlred or more ease- vvnh- 
out a death. On the other hand, in hospital' and among the poorer r|,i~n, 
the death-rate is considerable, ranging from 5 or 10 per cent in mdd epuleinii- 
to 20 or 30 per cent in the very severe. In l.ooti eases reported fi..m dir 
Boston City Hospital by MeCollotu. the death-rate wa- !».S per cent Then’ 
is a curious variability in the loe.il mortality from thi- di-ease. In Iliml.m.l. 


for example, in some year.', certain counties enjoy almost intimmtU inmi 
fatal scarlet fever. The younger the child the greater the danger. In infants 
under one year the death-rate i.s very high. The great proportion of fatal 
cases occurs in children under si\ year- of age. The unfavorable svmpiuiin 

are very high fever.-early mental disturbance with great jactitation, tl... 

rence of lnemorrhagos (cutaneous or vi-rciul), inlen-e diphtheroid murina 
with cervical bubo, and sign- o| larvngeal obstruction. \cplirit t- i- alw.e.-it 
serious complication, and when -citing in with suppression of the untie may 
quickly prove fatal: a large ma|ont\ of ..ns recover. 


Prophylaxis. .Much may he done in poo.an the spread of the <li'* , :i~e if 

the physician exercises scrupulous ,.,ro in on. h .., e. Much i- to I.... 

from a rigid system of school in-pe lion. and fi nn the more genor.il iviogni' 
tion of the importance of the latent ea-e. and the persistence of the inJeitinii 
in the secretions of the no.-c and ti.ro.it. The attendant ifl a ea-e ol -.arid 
fever should take the mosf careful precautions again-l the eonvevaine "I tin 1 
disease, wearing a gown in the room and thoroughlv washing the hand- aid 

face after leaving the room. To the veiv l.u-v "practitioner the mi.a- <*f 

proper disinfection are very irksome, hut it is his dutv to carry out the nm-t 
ngfd disinfection possible, and intelligent people „ovv exjieet it. 

reatment q’lie ea-e may he trenied at home or sent to an isolation ll "' 
P 1 at. J lie ddheulty in lwm« Irmlwml is in securing complete isol.it mn 'I' 1 " 

Znl“f r K r '! 1,lstni,wi h . v 'areful studies of Chapin, of Provide.. »h 

found that diir.pg eiglit years 2d. I percent of the I 112 persons under i -v.nt' 
one years of age in infected families took the disease. When praei-* 
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, hctlerto send the oilier children out of the* house. Chapin's experience on 
his point is most interesting. In seventeen years, from C52 families infected 
,vilh scarlet fevei, l,0«il <*hildren, none of whom had had the disease, were 
removed. Only 5 per cent were attacked while away from home. Nineteen 
a ho had been sent away from the infected houses/were attacked on their 
return. 

Hospital treatment is not carried out to any great extent in the United 
states. In Oreat Britain a very considerable proportion of all patients are 
Penaned from their homes. In the segregation hospital groups of patients, 
from ten to twenty, are treated in separate wards. In the true isolation hos¬ 
pital each patient is in a separate room, and patients with different infectious 
liscases may be in adjacent room-. 

'1 he disease can not be cut short,. In the presence of the severer forms we 
ire still too often helpless. There i- no di-ease, however, in which tin* suc¬ 
cessful issue and the avoidance of,complications depend more upon the skilled 
judgment of the physician and the care with which his instructions are car¬ 
ried out. 


The child, should be isolated and placed in charge of a competent nurse. 
The temperature of tin 1 room should he constant and the ventilation thorough. 
The child should wear a light flannel night-gown, and the bedclothing should 
not be too heavy. The diet should con-i-t of milk, broths, and fresh fruits; 
water should be freely given. With the fall of the temperature, the diet may 
lie increased and the child may gradually return to ordinary fare. When 
ile-(|uamation begins the child should be thoroughly rubbed every dav. or 
•aery second day, with sweet oil. or larbolated va-eline. or a e-per-cent hydro- 
naplilhol soap, whirl/ prevents the drying and the diffusion of the scales. 
A a- or 10-per-eent solution of ielithvol in lanolin may he used. An occasional 
"iinn hath may then lie given. At any time during the attack the skin may 
lie sponged with warm water. Tile patient may he allovvVd to got up after the 
temperature has been normal tor ten davs. hut for at least three weeks from 


Ibis time great care should be everci-ed to prevent exposure to cold. It must 
not be forgotten, also, that the renal complications are very apt to occur dur¬ 
ing the convalescence, and after all danger is apparently past. Ordinary cases 
lo not, mpiire any medicine, or at the most a simple fever mixture, and dur¬ 
ing convalescence a hitler tonic. The bowels should he carefully icgulated. 
Special symptoms in the severe eases call for treatment. 

When the fever is above lo:5° the extremities may be sponged with tepid 
"ater. In severe, eases, with the temperature rapidly rising, this will not 
willice, and more thorough measures of hydrotherapy should he practised, 
^ith pronounced delirium and nervous symptoms the cold pack should he 
1,s,,| b tt lien th(> fever is rising rapidly hut the child is not delirious, he should 
placed in n warm hath, the temperature of which can lit' gradually lowered. 
u ‘ with tlie water at 80° is beneficial. In giving the cold pack a rubber 
' l( ' < ' 1 ilM, l 11 thick layer of blankets should he spread upon a sofa or a lied, and 
1 "' 1 ( j ,(, m .a sheet wrung out of cold water. The linked child is (hen laid 
npmi it nml wrapped in the blankets. An intense glow of heat quickly follows 
1 pieliminary chilling, and from lime to time the blankets may he unfolded 
“!" eliild sprinkled with cold water. The good effects which follow this 
Pan of treutniciit are often striking, particularly in allaying the delirium and 
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jactitation, and procuring quiet'nnd refreshing sleep. Parents will cfifijcc^less, 
as a rule, to the warm hath gradually coo|ed than to any other form of hydro' 
therapy. The child may he removed from the warm hath, placed upon a sheet 
wrung out of tolerably cold water, and then folded in blankets. The ice-cap 
is very useful and may the kept constantly applied in cases in which there j s 
high fever. Medicinal antipyretics are not of much service in comparison an], 
cold water. 

The throat symptoms, if mild, do not require much*treatment. If seven* 
the local measures mentioned under diphtheria should‘he used. A ol)-per- 
cent alcoholic solution of resorcin may no thoroughly swabbed into the naso* 
pharynx. II should he used every Ihree or four hours in severe cases. ('„],[ 
applications to the neck are to he preferred todiot. though it is sometimes dilli. 
cult to get a child to submit to them. In connection \vith the throift, the cars 
should he specially looked after, and a careful disinfection of the mouth and 
fauces by suitable antiseptic solutions should,lje practised. When the inflamma¬ 
tion extends through the tubes to the middle ear, the practitioner should either 
himself examine daily the condition of.tlie drum, or. when available, a special¬ 
ist should he called in to assist him in the case. The careful watching of this 
membrane day by day and the puncturing of it if the tension becomes (no 
great may save the hearing of the child. With .the aid of cocaine the drum 
is readily punctured. The operation may he repeated at intervals if the pain 
and distention return. No complication of the disease is more serious than 
this extension of the inflammatory process to the ear. 

The nephritis should lie dealt with as in ordinary cases; indication- for 
treatment will lie found under tlie appropriate section. It is worth men¬ 
tioning. however, that Jaecoud insists upon the great •value of milk diet in 
scarlet fever as a preventive of nephritis. 

Among other indications for treatment in the disease is cardiac weakness, 
which is usually the fu'iilt of the direct action of the poison, and is lie-t met 
by stimulants. 

Seih m Ikkvtmi'.xt. —On the view that the disease, or at nnv rate some 
of its serious features, arc caused by the streptococcus, attempts lane hern 
made to pfepare a curative serum by Marmorek, Aronson, Moser, and others. 
Mosers serum, which has been Used extensively in Kscberieb's clime in 
Aienna, is*a polyvalent serum prepared from a number of definite hpe-uf 
streptococci. From November, Itioo. to Julv. 15)01. pf l.Ofi!) eases. *»•>S re 
ceived the serum treatment. Usually the severer or lethal eases. The morlnliU 
for the four years before the serum treatment average,] 14.5 per cent, for tilt 
four years since its employment K per cent (If. I,. K. Shaw). 


V1XX. 


JH.iUAS.LES. 


(Horbilli. Rubeola.) 

• JP e ® n *^ on, 7 — ^ af:l| le, highly contagious fever with specific localizatio 
m tne upper air passages and in the skin. 

*b n ?? 8 ! 0ry -~!! ,M ^. an ^ ra *’' al1 physician, in the ninth century describe 

Scdenh ?," 0 k of whi ' 1 ' 't was believed to be a mild form. <>»* 

Sydenham separated them in the seventeenth century. 
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Etiolqgy. —As a cause of death measles ranks high among the acute fevers 
of children. In 1903 there were 9,150 deaths from measles in England and 
Wales, being fewer by 1,559 than thA decennial average number. Ninety-four 
per cent.of the total deaths were in children under five years of age (Tatham). 

The liability 1,9 infection is almost universal in persons unprotected by a, 
previous attack, t It is j disease of childhood, but, as^iown in the wide-spread 
epidemics in the Faroe Islands and in the Fiji Islands, unprotected adults of 
nil ages are attacked., Within the first three months of life there is a relative 
Immunity. Occasionally infants of a month or six weeks take the disease. 
•Intra-uterino cases have been described, and a mother with measles mnv give 
birth to a child with the eruption, or the rash may appear in a few days. 
’.The disease is endemic in cities, and becomes epidemic at intervals, pre¬ 
vailing jnyst extensively in the cooler months, though this is by no means a 
fixed rule. 

b The. germ of the disease is unknown. The contagion is present in the 
blood and secretions, and in tho»Skin. In the eighteenth centurv Monro and 
others demonstrated the inoculabilitv of the disease. Direct contagion is the 
most common. The poison is probably not in the expired air, hut in the 
particles of mucus and in the sputum and the secretions of the mouth and 
nose, which, dried, are conveyed with the dust. An all-important point is 
the contagiousness of the disease in the pre-eruptive stage. A child with only 
the catarrhal symptoms may he at school and a source of active infection] 
Indirect contagion by means of fomites is very common. Measles may be 
thus conveyed by a third person, by clothes, and by infected toys. The germs 
of measles soon lose their virulence. 

Recurrence is rare. Very many eases of the suppo-cd second and third 
attack represent mistakes in diagnosis. Relapse is occasionally seen, the symp¬ 
toms recurring at intervals from ten to forty days; Imt it is not alwavs easy 
to say in a given ease whether there may not have been new infection from 
without. 


Morbid Anatomy. —'The calarrhal and inflammatory appearances seen post 
mortem have nothing characteristic. Fatal eases show, as a rule, broncho¬ 
pneumonia and an intense bronchial catarrh. The lymphatic elements all over 
the body are swollen, the tonsils, the lymph glands, and the solitary and agmi- 
nated follicles of the intestines. The spleen is rarely much enlarged. During 
convalescence latent tuberculous foci are very apt to become active. 

Symptoms. — Incubation. —“ From seven to eighteen days; oftenest four¬ 
teen.’ The child shows no special changes. A leueoeytosis inis been observed, 
®ml | he pulse is said to be slow. 


Invasion. —In this period, lasting from three to four days, very rarely 
five or six, the child presents the symptoms of a feverish cold. The onset 
mav *’° insidious, or it may start with great abruptness, even with a con¬ 
vulsion. There is not often a definite chill. Headache, nausea, and voinit- 


ln g niay usher in the severe eases. The common catarrhal symptoms are 
jmcczing and running at the nose, redness of the eves and lids, and cough. 

fuverds slight at first, hut gradually there is pungent heat of (lie skin 
Wl ! 1 1 urgesccnce of the face. Prodromal rashes precede the true eruption in 
J ( ' w vases, usually a blotchy erythema or scattered macules. The tongue is 
Urr vd and the mucous membranes of the mouth and throat* arc hvpermmie, 
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and frequently show a distinct punct.form rash. The fever of the si,,., 
of invasion may rise abruptly; more frequently it takes twenly-fo«r ,,, 
forty-eight hours to reach the fastigium. The pulse-rate mcrcases Mill, 
the fever, and may reach 140 or 100 per minute, gradually falling «„], 

Eruption _“The symptoms increase till the fourth day. At that period 

(although sometimes a d*y later) little red spots, just like llea-lntes hegia |„ 
come out on the forehead and the rest of the lace. The S e merease both in mzc 

iintl rnmibor. srru.. 


tos. and mark-tlie iacti- with largMi 
red spots of dillerent figures. T1 
red spots are formed by small red 
papules, thick set,, and jyst raised 
above the level of tlic skin. The fad 
that they really protrude can scarcely 
he determined by the eye. Tt can, 
however, he ascertained by feeling the 
surface with the-fingers. From the 
faee—where they first appear— thc-e 
spots spread downward to the brea-t 
and belly: afterward to the thighs 
and legs” (Sydenham). The pap¬ 
ules mav feel quite sliotty. hut do not 
extend deeply. On the trunk and ex¬ 
tremities the swelling of the skin is 
not so noticeable, the color of the ra-li 
not so intense and often less uniform. The inottl.il. blotchy character i- urn 
most clearly on the chest and the abdomen. It is hypera-mic and disappears mi 
pressure, hut in the malignant cases it may become of a deep rose, inclining to 
purple. Then generaf symptoms do not abate with the occurrence of the erup¬ 
tion, but persist until tiie end of the fifth or the sixth day. when they lessen. 
Among peculiarities of the rash may lie mentioned the development of tinnier- 
png miliar y vesicles and the occurrence of petechia-, which are seen occasnnia 
even in cases of moderate severity. Recession of the rash, so much dwell "| H,r 
by older writers, is rarely seen. When (lie “ measles sink in suddenly aftci I j 1 ) 
have begun to come out, and then the patient is seized with anxiety ami) 
swooning comes on, it is a sign of speedy death ” (Rhazes). In reality it n 
the failing circulation which cause* the rash to fade. f 

Buccal spots were dcscrilied !>,v Filatow in I Hilo, and Ivy lx opli k. m 1 *’ 
They are seen on a level with the. liases, of the lowcr^niilk molars on citlie 
- side, or at the line of junction of the molars when the* jaws are closed, 11"*. 
are white or bluish-white specks, surrounded by red areolir. Their important 
depends upon the fact of their early appearance and remarkable constant ' > 
the disease—six-sevenths of all cases (Heubner), 07.7 per cent of 521-1 



(Balme). 

The fauces may be injected, ami there is sometimes an eruption ot m- 1 
tered spots over the entire mucous memlmtnc of the mouth. Ringer wa. > 
the habit of calling attention to opatjuc white spots on the mucous iiieinhr-in 
of the lips. 
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Dusqijam vtion.—A fter tbe rash fades desquamation begins, usually in 
(lie A)nil of fine scales, more rarely in large flakes. It bears a definite rela¬ 
tionship to the extent, and intensity f>f the rash. In mild cases desquamation 
i,my lake only a few days, in severe cases several weeks. 

The tonsils and the cervical lymph glands may he slightly swollen and 
sore; sometimes there is a polyadenitis. J 

During the course lenoocytosis is absent. Tts presence generally points 
tea complication. Myelocytes are often present in small number* during the 
eruption (Tilislon)., 

• Atypical Measles.—Variations in the course of the disease are not com¬ 
mon. There is aty attenuated form, in which the child may lie well by the 
fourth or fifth day.^An abortive form, in which the initial symptoms may he 
present, but. no eruption appears— morbilli sine morbillis. 

\ Malignant or black measles is seen most frequently in the wide-spread 
epidemics, hut it is also met with in institutions, and occasionally in general 
practice among Children, more rai’cly in adults. 1 hemorrhages occur into the 
■skin and from Dufay)iKxyus membranes; there is very high fever, and all the 
features of a profound toxa-mia, tfften'with cyanosis, dyspnica, and extreme 
cardiac weakness. Death may occur from the second to the sixth day. 

Complications.—Those of thq air passages are the most serious. The 
coryza may become chronic and lead to irritation of the lymphoid tissues of 
the naso-pharvnv, leaving enlarged tonsils and adenoids, and not improbably 
| leaving llic-e parts loss able to resist tuberculous invasion. Epistaxis may 
sometimes he serious.' Laryngitis is not uncommon: the voice becomes husky 
Sand the cough croupy in character. (Kdema of the glottis and pseudo-mem¬ 
branous inflammation are rare. T'lceration, abscess, and even perichondritis 
may occur. 

Uronchitis and Broncho-pneumonia. —In every case of severe measles the 
possibility of the existing bronchitis extending to the small tubes and caus¬ 
ing lobular pneumonia has to he considered. It. is more apt to occur at the 
height of the eruption or as desquamation begins. The high mortality in 
institutions is due to this complication, which, as Sydenham remarked, kills 
more than the small-pox. (For the symptoms, see the section on the subject.) 

Lobar pneumonia is less common. 

Severe stomatitis may follow the slight catarrhal form. In institutions 
cam-rum oris or gangrenous stomatitis is a terrible complication, attacking 
sometimes many children. Parotitis occasionally occurs. Intestinal catarrh 
and unde colitis are special complications of some epidemics. 

A'rplirilis is less rare than is stated. It is not very uncommon to see cases 
of chronic Bright’s disease* which date from an attack of measles. Vulvitis 
may he present ns part of the general catarrhal condition. 

Endocarditis is rare. Arthritis may follow the fever, or eoine on at its 
'might. It. may Ik; general and seven*. I saw an instance in which anchylosis 
of Ihe jaw followed an attack of measles in a child of four years. The con¬ 
junctivitis may he followed by keratitis. Otitis media is not al all uncom¬ 
mon and nmy load to perforation of the drum or mastoid disease. Hemiplegia 
Ha most serious complication. In 4 of my series of 120 cast's the hemiplegia 
emm* on during measles. It usually persists. Paraplegia due to acute myelitis 
I* 1 * 1 * been descriltcd by Barlow, Bruce, and others. Polyneuritis may occur with 
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. , , „ abscess of the brain, mul multiply sclerosis 

srs ,«;st *; jl «-**■«* - 

’“I'iSnCS tl.. of ... epidemic the di—c i, 

recoSd i'hvsicians to isolation hospitals appreciate the prae .cal d,i i,„|. 
reto^n /in. . » , ] d . mtien ts with measles sent to the small pox 

”pi> "»>■'!* >•'“ — '»,—•?'**' -"» 

eruption on the face, its nodular character, and the .solution ot tl.e spo s iniu 
he suo,restive of variola.. I'nmi.scadet fever measles is^distmg» sl.ul In iff 
i longer'iuitial stag^-ith characterisUc symptoms, and the blotchy nvgu lr . 
character of the rash, so unlike the diffuse uniform erythema. In mease, 
the mouth (with the early Koplik sign). m scarlet fever the throat, is chiefly 
affected. Occasionally in measles, when the fhroat is «-ry sore and.the erup. 
Sod prettv diffuse, there may at first he difficulty in determining which dis¬ 
ease is present, but a few days should suffice to make the dn.gnos.s clear. As 
a rule there is no leucoevtosis. It may be-.xtrcmcly vlilhcult io distinguish 
from rotheln. I have more than once known practitioners of large experience 
unable to agree upon a diagnosis. The shorter prodromal stag^the absence 
of oeulo-nasal catarrh, and the slighter fever in many cases arc perhaps the 
most important features. It is difficult to speak dety.tclv about the distinc¬ 
tions in the rash, though perhaps the more uniform distribution and the 
absence of the crescentic arrangement are more co nsen t in rotjheln. In Afri¬ 
cans the disease is easily recognized ; the-papules &»d out with great plain¬ 
ness often in groups; the hypencmia is to he scetf on all hut the very black' 
skins The distribution of the rash, the coryza, and the. rash in the mouth 
are important points. The conditions under which measles mat be mistaken 
for small-pox have already been (hxribetl./ Of .drug^ erupt ionwhat induced 
by copaiba is very like measles, but is readily distinguished by^he absence of 
fever and catarrh. Antipyrin, chloral, and quinine rashes rarely cause any 
difficulty in diagnosis? The serum exanthem of the diphtheri| Antitoxin may 
be difficult to recognize. In adults the acute malignant measles may resemble 
typhus fever. Occasionally erythema multiforine may simulate measles. 

Prophylaxis.— 1 The difficulty is inherent in the prolonged incubation and 
the four days of invasion, during which the catarrhal symptoms arc marked, 
and in which the disease is probably contagious, and one often finds that the 
quarantine'which has been carried out so efficiently has been in vain, from 
contact with cases in the stage of invasion and mild eases with scarcely any 
fever the disease is readily disseminated through schools and conveyed to 
healthy children in the every-day contact with each othcr*on the streets, in 
the squares and play-grounds. Once manifested, the child should lie carefully 
quarantined and all possible precautions taken againsf the spread of the de¬ 
ease in the house. As the germ of measles seems to have a feeble vitality the 
quarantine need not lie so protracted as in scarlet fever. 

Prognosis.—Among the eruptive fevers measles ranks third in the death' 
rate. The mortality from the disease itself is not high, but the pulmonary 
complications render it one of the most serious of the diseases of children- 
In some epidemics, particularly in institutions and in armies, the death-rule 
may be high, not so much from the fever itself as from the extension of the 
catarrhal symptoms to the finer bronchial tubes. Imported in 1875 fr" m 
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Sydney* by H.M.S. Dido to the Fiji Islands, 40,000 out of 150,000 of the 
inhabitants died in four months, l’anutn, the distinguished Danish physician, 
described the wide-spread »nd fatal epidemic which decimated the inhabitants 
of the Faroe Islands in 1846. In private practice (he mortality is from 2 to 
3 per cent; in hospitals from G lo 8 or 10 per cent, 

treatment. —Confinement to bed in a well-ventilated room and a light 
diet are the only measures necessary in cases of uncomplicated measles. The 
fever rarely reaches a dangerous height. If it does it may be lowered by 
^sponging or by the tepid bath gradually reduced. If the rash does not come 
out well, warm drinks and a hot hath will hasten its maturation. The bowels 
should be freely opened. Tf the cough is distressing, paregoric and a mixture 
of ipecacuanha wine and squids should he given. The patient should be kept 
in lied jfcr a few days after the fever subsides. During desquamation the skin 
should he oiled daily, and warm baths given to facilitate the process. The 
mouth and nostrils'should he carefully cleansed, even in mild cases. The 
convalescence from measles is tfie most important stage of the disease. Watch¬ 
fulness and cure may prevent serious pulmonary complications. The frequency 
with whicjlfthe mothers of children with simple or tuberculous broncho-pneu¬ 
monia tellTis that “the child caught cold after measles," and the contempla¬ 
tion of the nportalityAills, should make us extremely careful in onr manage- 
ment of this, affection. 

#' jjjf 

IX. BTTBfluLA (Eotheln. German Measles). 

This exanthem has also the names of rubeola notha. or epidemic roseola, 
and. as itjSsupposigl to present features common to both, has been also known 
as hybrid Jeasles or hybrid Vearlei fever. It i> now generally regarded, how¬ 
ever, as amputate and distinct affection. 

EtioloflK —It is propagated by contagion and spreads with great rapidity. 
It frequei^y attacks adults, and the occurrence of either measles or scarlet 
fever in childhood is no protection against it. The epidemics of it are often 
very extensive. 

Symptoms. —These are usually mild, and it is altogether g less serious 
affection than measles. Very exceptionally, as in the epidemics studied by 
Clieadle, the symptoms are severe. 

The stage of incubation is two weeks or even longer. 

In the stage of invasion there are chilliness, headache, pains in the bacl* 
and legs, and coryza. A macular, rose-red eruption on the throat is a constant 
symptom, and, 'indeed, it was on this account that it was originally regarded 
ns a hybrid, having Jhe sore throat of scarlet ffiver and the rash of measles. 
There may ho very slight fever. In 30 per cent of Edwards’s eases the tem¬ 
perature did not rise above 100°. The duration of this stage is somewhat 
variable. The rash usually appears on the first day, some writers say on the 
second, and others agnin give the duration of the stage of invasion as three 
(lavs. Griffith places it at two days. The eruption conies out first on the 
face, th6n on the chest, and gradually extends so that within twenty-four 
hours it is scattered over the whole body. It may he the firs*' symptom noted 
hy the mother. The eruption consists of a number of round or oval, slightly 
raised spots, pinkish-red in color, usually discrete, but sometimes confluent. 

11 
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The color of the rash is somewhat brighter than in measles. The-patches 
are less distinctly crescentic. After persisting for two or three days (some¬ 
times longer), it gradually fades and there'is a slighifurf uraceous desquama¬ 
tion. The rash persists as a rule longer than in scarlet fever or measles, and 
the skin is slightly stained after it. In somd eases the rash is scarlatiniform, 
which may even follow a\jneasly eruption. The lymphatic glands of the 
neck are frequently swollen, and, when the eruption is very intense and dif¬ 
fuse, the lymph-glands in the other parts of the body. 

There are no special complications. The disease usually progresses favor¬ 
ably ; but in rare instances, as in those reported by Cheadle, the symptoms are 
of greater severity. Albuminuria, arthritis, or even nephritis may occur. 
Pneumonia and colitis have been present in ^ome epidemics. Icterus has 
been seen. * 

Diagnosis.—The slightness of the prodromal symptoms, the mildness, or 
the absence of the fever, the more diffuse character of the rash, its rose-red 
color, and the early enlargement of the cervicaVglauds, are the chief points of 
distinction between rotheln and measles. 

The treatment is that of a simple febrile affection. 

“ Fourth Ditease.”—Clement Dukes, in a paper on the confusion of two 
different diseases under the name rubella, describes what he calls a “ fourth 
disease,” in which the body is covered in a few hours with a diffuse exanthem 
of a bright red color, almost scarlatiniform in appearance. The face may 
remain quite free. The desquamation is more marked than in rotheln. 

Erythema Infectiosum.—Under this term there has been described of late 
* years in Germany, particularly by Eschcrieh, a feebly contagious disease, char¬ 
acterized by a rose-red, maculo-papular rash, appearing .chiefly between the 
ages of four and twelve. It has occurred in epidemic form in the spring and 
summer. It has followed outbreaks of measles or of rotheln. The most char¬ 
acteristic feature is the morbilliform eruption on the extremities, chiefly on 
the extensor surfaces. The trunk as a rule remains free. 


'X. EPIDEMIC PAROTITIS (Mumps). 

Definition,—A specific infectious disease, characterized by swelling of the 
salivary glands and a special liability to orchitis. 

Hippocrates described the disease and its peculiarities—an affection of 
children and young male adults, the absence of suppuration, and the orchitis. 

Etiology.—The nature of the virus is unknown. * 

It is endemic in large centres of population, and ascertain seasons, par¬ 
ticularly spring and autumn, the cases increase rapidly. It is met most fre- 
Oquently in childhood and adolescence. Very -young infanta adults arc 
seldom attacked. Males are somewhat more frequently affected than females- 
In institutions, barracks, and schools the disease has been known to attack 
^over 90 per cent of the residents. It may be curiously localized in a city or 
district, or even in one part of a school or barrack. The disease is cdntagi° tis 
and spreads from patient to patient. The infection may persist for as long as 
six wqaks. It may be congenital, and Hale White has reported a case in which 
the mother and her new-born child were attacked at the same time. 
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A remarkable idiopathic, non-specific parotitis may follow injury or dis¬ 
ease of the abdominal or pelvic organs (see Diseases of the Salivary Glands). 

Symptoms.— vThe_pe£iasLoLincubation is from two to three weeks, and there 
aro rarely any symptoms during this stage. The invasion is marked by* fever, 
which is usually slight, rarely rising above 101°, hut in exceptionally severe 
cases going up to 103° or 104°. The child comp'/ms of pain just below the 
ear on one side. Here a slight swelling is noticed, which increases gradually, 
jintil, within forty-eight hours, there is great enlargement of the neck and 
side of the check. * The swelling passes forward in front of the ear, the lobe 
of which is lifted, and back beneath the sterno-mastoid muscle. The other 
side usually becomes affected within a day or two, and the whole neck is sur¬ 
rounded by a collar of doughy, infiltration. Only one gland may be involved, 
or an interval of four or five days may elapse before the other side is involved. 
The submaxillary and sublingual glands become swollen, though not always; 
in a few cases they may be alpne attacked. The lachrymal glands may be 
involved. The greatest inconvenience is experienced in taking food, for the 
patient is unable to open the mouth, and even speech and deglutition become 
difficult. There may be an increase in the secretion of the saliva, but the 
'reverse is sometimes the case. The,mucous membrane of the mouth and throat 
may h e sjig htlv inflamed. There is seldom great pain, but an unpleasant feel¬ 
ing of tension and' tightness. There may be earache, even otitis media, and 
slight impairment of hearing. 

After persistin g for from seven to_ten days, the swelling gradually-sub¬ 
sides and the child rapidly regains his strength and health and is none the 
worse for the attack. 

Occasionally the. disease is very severe and characterized by high fever, 
delirium, and great prostration. The patient may even lapse into a typhoid 
condition. 

R elapse is r are, but there may be within a few weeks two or three slight 
recurrences, in which I have known the cervical glands to enlarge. A second 
or even a third attack may occur. 

Orchitis. —Excessively rare before puberty, it occurs usually about the 
eighth day, and more particularly if the boy is allowed to leave his bed 
(I)ukcs). One or lx>th testicles may be involved. The swelling may be great, 
and occasionally effusion takes place into the tunica vaginalis. .The orchitis 
may occur before the parotitis, or in rare instanefe may be the only mani¬ 
festation of the infection (orchitis parotidea). ThejnfLammation increases 

three nr four days, and resolution takes place gradually. There may be 
a muco-purulenf discharge from the urethra. In severe cases atrophy may 
follow, fortunately as a rule only in one organ: occmxing.in both before 
Puber ty the natural development is usually checked. Even when both testicles 
are atrophied .gnd small, sexual vigor may be retained. The proportion of 
cases of orchitis varies in different epidemics; 211 cms occurred in t!9i) cases, 
and 103 cases of atrophy followed 103 instances of orchitis (Combv). No 
aatisfactory explanation of this remarkable metastasis has been given. Mili¬ 
ary surgeons, who see so much of the disease in young recruits, have sug¬ 
gested the transference of the vims to the penis with the fingers and its tran% 
mission along the urethra. 

A vulvo-vaginitis sometimes occurs in girls, and the breasts may become 
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enlarged and tender. Mastitis kas boon soon in boys. Involvement of % th c 
ovaries is rare. The thyroid gland may enlarge in the attack, and there have 
been features suggestive of acute pancreatitis. 

Complications and Sequela;.— Of those the central.affections are perhaps 
the most serious. As already mentioned, fhere may bet delirium nmUugi, 

fever. In rare instances\eiiingitis has been found. .Hemiplegia and'<•<. . 

may also occur. *A majority of the fatal eases are associated with meningeal 
symptoms. These, of course, are very rare in comparison with the frequency 
of the disease; yet, in the Index Catalogue, under this crfption, there are 
fatal cases mentioned. In some epidemics the cerebral complications are much 
more marked than in others. Acute mania has occurred, and there are in¬ 
stances on record of insanity following the disease. 

<- Arthritis,/albuminuria, even acute unomia with convulsions,-endocarditis, 
pleurisy': facial paralysis, hemiplegia, and'peripheral neuritis are occasional 
complications. , 

■ - Suppuration of the gland is an extremely' rare complication./ /Gangrene 
has occasionally occurred. The special senses may lie Seriously iiunKri! 
’iDeafness may occur, and may he permanent. Affections of the eye are rare, 
but optic neuritis with atrophy has been described. 

Chronic hypertrophy of the gland may follow. 

The diagnosis of the disease i- usually easy. The position of the swelling 
in front of and below the ear and the elevation of the lobe on the affected -nli; 
definitely fix the locality of the swelling. In children inllaimnation of the 
parotid, apart from ordinary mum])', i- excessively rare. 

1 Treatment. —It is well to keep the patient in bed during the height of the 
disease. The bowels should be freely opened, and the palientigiven a light 
liquid diet. X.o medicine is required miie-s the fever is high, in which cam 
aconite may he given. Cold compresses may be placed oil the gland, lint < liil- 
dren. as a rule, prefer hot applications A pad of cotton wadding covered with 
oil silk is the be-t application. Suppuration i' hardly ever to be dreaded, even 
though the gland become very tense Should redness and tenderness develop, 
leeches may be used. With delirium and bead symptoms the ice-cap may W 
applied. F*r the orchitis, re-t. with support and protection of the swollen 
gland with cotton-wool, is usually 'utlicieut. 


XL WHOOPING-COUGH. 

Definition. —A specific affection characterized by catarrh df the respiratory 
passages and a series of convulsive coughs which end in,n long-drawn inspira¬ 
tion or “ whoop.” 

History. Ballonius, in his Ephrmrriilt's, describes the disease as it ap¬ 
peared in 1.j78. Glisson and Sydenham in the following century gave brief 
accounts. Willis (Pharmaceutice lint ionalis, second part, l(i7-l) gave a much 
better description and called it an a opi demip,il disorder.” 

Etiology.— 1 1 he disease pccurs in epidemic form, hut sporadic caftcs appear 
in a community from time to time. It is directly contagious from person to 
person, but dwelling-rooms, bouses, school-rooms, and other localities mav be 
infected by a sick child. It is, however, in this way less contagious than other 
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diseases, and is probably most often taken by direct contact. Epidemics pre- 
ya il* lot two or three months, usually during the winter and spring, and have 
a curious relation to other diseases,' often preceding or following epidemics of 
measles, less frequently of scarlet fever. 

• C hildren h etween the first and second dentitions are most liable to be 
attacked. Sucklings are, however, not exempt, mp. I have seen very severe 
attacks in infants under six weeks. Congenital cases are described. It is 
stated that girls are,more subject to the dCease than hoys. Adults and old 
■VSeople are sometimes attacked, and in the aged it may he a very serious affec- 
, (ion. It appears to be most contagious in the catarrhal period. A natural 
immunity lias been mentioned, but it must be remembered that a child may 
have the disease in a very mild form. As a rule, one.attack.protects; second 
attacks are excessively rare.* Delicate anamiie children with nasal or bronchial 
catarrh are more subject to the disease than others. According to the United 
States Census Reports, the disease is more than twice as fatal in the negro 
race than in others. »• 

Czaplcwski, Kpplik. and Ucnsel describe a small bacillus with rounded 
cuils. A scrum even has been prepared. More recently Bordet has described 
a special germ, and Fraeukel a small ovoid bacterium. The influenza bacillus 
lias been found in some cases. 

Morbid Anatomy. —Whooping-cough itself lias no special pathological 
changes. In fatal cases pulmonary i(implications, particularly broncho-pneu¬ 
monia, are usually pre-cut. Collap-e and compensatory emphysema, vesicular 
and interstitial, are found, and the tracheal and bronchial gland' are enlarged. „ 

Symptoms. —There is a variable period of incubation of front seven to ten 
days. Catarrhal and paroxysmal stages can be recognized. In the catarrhal 
’'singe the child lias flic symptom- of an ordinary cold, which may begin with 
slight fever, running at the no-e. injection of the eyes, and a bronchial cough; 
usually dry, and sometimes giving indications of a spasmodic character.' 
Trousseau calls attention to the iiuc<sant character ot'the early cough. The 
fever is usually not high, and slight attention is paid to the symptom', which 
are thought to he those of a simple catarrh. After lasting for a week or ten 
days, instead of subsiding, the cough becomes worse and more convulsive in 
character. 

' Tile paroxysmal stage, marked bv ihe characteristic cough, dates from the 
first appearance of the “ whoop." \ ’ili.e fit lieginiLffitb-U series of* from fifteen 
to twenty forcible short coughs of increasing intensity, between which no 
inspiratory effort is made. ’_Xhe child gets blue in the face, and then with a' 
deep inspiration,the air is drawn into the lungs, making the “ whoop, which 
may be heard at a distance, and from which thy disease takes its name. A 
deep inspiration may precede the series of spasmodic expiratory effort.^ Sev¬ 
eral coughing-fits may succeed each other until a tenacious mucus is ejected, 
Usual ly small in amount, hut after a series of coughing-fits a considerable 
quantity may he expectorated. Vomiting often laketfjdaee at the end of a par¬ 
oxysm, and may recur so frequently in the day that the child docs not get 
enough food and becomes emaciated. There may he only four or five attacks in 
ftc day, or in«evere cases they may recur every half-hour. In severe and fatal 
eases the paroxysms may e xcee d one hundred daily. During the paroxysm 
hie thorax is very strongiy compressed by the powerful expiratory efforts, and, 



150 


SPECIFIC INFECTIOUS DISEASES. . 


as very little air passes in through the glottis, there are signs of defective 
aeration of the blood; that-face becomes swollen and congested, the veim'aro 
prominent, the eyeballs protrude, and the cftnjuaotiv® become deeply engorged. 
Suffocation indeed seems imminent, when with a deep, crowing inspiration air 
enters the lungs and the color is quickly restored. The child knows for n 
few moments when the a^ack is coming on, and tries in every way to cheek 
it, but failing to*do so, runs terrified to the nurse or mother to be supported, 
or clutches anything near by. Few diseases are more painful to witness. I» 
severe paroxysms the sphincters may be opened. The urine is said to be <>F 
high specific gravity (1022-1033), pale^yellow, and to contain much uric acid 

An ulcer may form under the tongue from rubbing on the teeth (Riga's 
disease). , 

During the attack, if the chest be examined, the resonance is defective in 
the expiratory stage, full and clear during the deep, crowing inspiration; hut 
on auscultation during the latter there may be no vesicular murmur heard, I 
owing to the slowness with which the air passfcs the narrowed glottis. Bron¬ 
chial rales arc occasionally heard. 

Among circumstances which precipitate a paroxysm are emotion, such as 
crying, and any irritation about the throat. Even the act of swallowing some¬ 
times seems sufficient. In a close dusty atmosphere the eoughing-fits are more 
frequent. After lasting for three or four weeks the attacks become lighter 
and finally cease. In cases of ordinary severity the course of the disease is 
rarely under six weeks. 

The implications and sequel® of whooping-cough are important. During 
the extensive venous congestion hxmorrhages are very apt to occur in the 
form of petechia-Aparticularlv about the forehead, ecehyiyoais of the conjunc¬ 
tiva;, and even bleeding tears of blood (Trousseau) from the rupture of the - 
vessels^epistaxis,; bleeding from the ears, and occasionally-lneiuopti-is. 
Hemorrhage from the,bowels is rare. Convulsions are not very uncommon, 
due perhaps to the extreme engorgement of (he cerebral cortex. Death lias 


■occurred from spasm of the glottis. Sudden death has been caused by e\l ,, n- 
sive subdural luemorrhage. Paralysis is a rare event. It was associated mill 
3 of li% serifs of 120 cases, but in none of them did the hemiplegia conic oil 
during the paroxysm, as in a ease reported by H. West. Valentine (1001) lias 
collected 70,eases, chiefly hemiplegias. A spastic paraplegia may follow 
Acute polyneuritis is a rareaequel. 

The persistent vomiting may induce marked anaemia and wasting. The 
pulmonary com plications are extremely serious. During the severe cnuglnng- 
spe s interstitial emphysema may he induced, more rarely pneumothorax I 
saw one instance m which hipture occurred, evident Ivvnoar the root of the 
ung, 10 air passed along Hie trachea and reached the subcutaneous ie- 
• , e ^ > a condition which has been known to become general- 
comolieation° nC U * 8 ’ P^odo-lohar pneumonia arc'fhe dangerous 

3 he f T nin,! 0,,t °. f *'•" in the disease. Tn some 

sionallv lobar mo' 8 11 ,-'‘culmis. Pleurisy is sometimes met with and occa- 
mon in whoo umoTlla ’ Enlargement of the bronchial glandajs verv com- 
sometimes ^ sT C0U f/ a " d ] WS Wn ,ho "R , '» to cause the disLe. It may 
spasm the radial ? P^^ce dulncss over the manubrium. During tlie 
spasm the rad.al pulse » small, ^hc right hcarfRngorged, and during and 
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after the attack the cardiac action is very much disturbed. Serious damage 
may result, and possibly some of the cases *of severe valvular disease in chil¬ 
dren who have had neither rheumatism nor scarlet fever may be attributed 
to the terrible heart strain during a prolonged attack. Koplik regards the 
swelling about the face and ey*s as an important sign of the heart strain. 
Berious renal complications are very uncommon, Imt albumin sometimes and 
sugar frequently are found in the urine. A distressing sgquel in adults is 
asthma, which ma| recur at intervals for a year or more. An unusually 
marked lcueocytos\s appears early, chiefly of the lymphocytes (Meunier). 

Diagnosis. —So distinctive is the “whoop” of the disease that the diag¬ 
nosis is very easy; but occasionally there are doubtful cases, particularly dur¬ 
ing epidemics, in which a series of expiratory coughs occurs without any 
inspiratory crow. 

Prognosis. —If we include its complications, whooping-cough is a very fatal ( 
affection, ranking first among the acute infections as a cause of death in chil ¬ 
dren under five y ears of age. »k exceeds diphtheria and scarlet fever in gross 
'mortality. In 1903 there were 9,.>22 deaths in England and Wales, 97 per 
cent in children under five years of age (Tatham). The disease should be 
placed on the list of reportable infections. As it is highly probable that the 
contagion persists for a very long time, special care should be taken in the 
inspection of school children during their convalescence. 

Treatment. —The gravity of the disease is scarcely appreciated by the pub¬ 
lic. Children with the disease should not be sent to school or exposed in 
public in any way. There is more reprehensible neglect in connection with 
this than with any other disease. The patient should be isolated, and if. 
the paroxysms are at all severe, at rest in bud. Fresh air, night and day,- 
is important, but m cities in the winter this is not easy to manage. The 
treatment is notoriously unsatisfactory. If asked the two most, important 
things, 1 should say. six weeks and a good big bottle of paregoric. Antiseptic 
measures have been extensively tried. Quinine holds its own with many prac¬ 
titioners; a sixth of a grain may be given three times a day for each month 
of age, and a grain and a half for each year in children under five. A onc- 
per-cent solution of resorcin swabbed on the throat, two or three grains of 
iodoform to an ounce of starch powder, insufflated, and the carbolic-acid spray 
may be tried. For the catarrhal symptoms moderate,doses of ipecac are prob¬ 
ably the most satisfactory. Sedatives are by far the most trustworthy drugs 
in severe cases, and paregoric may be given freely,‘particularly to give rest a^ 
night. Jacobi ndvises belladonna in full doses, as' much as one-sixth of a 
grain of the extract to a child of six or eight months tlfree times a day. 

Other remedies, such ns antipyrin, bromin. and bromoform. may be tried. 

In older children and in adults it would be worth while. I think, to try the 
intratracheal injections of olive-oil and iodofornj^_wJiich_are sometimes so 
useful in allying severe paroxysmal cough. It is ycnpossible to mention all 
thft drugs which have been recommended, munberijg nearly fifty in a recent 
system of medicine. 

After the severity of the attack has passed and convalescence lias begun, 
the child sh9old be watched with the greatest care. It is just at this period 
that fhe fatal broncho-pneumonias are apt to develop. The cough sometimes 
persists for months and tlte child remains weak and delicate. Change of air 
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should be tried. Such a patient should be fed with care, and given tonics and 
cod-liver oil. 


m INFLUENZA (La Grippe). 

h 

Definition. —A pandemic disease, appearing at irregular intervals, char¬ 
acterized by extraordinary rapidity of extension and the large number of peo¬ 
ple attacked. Following the pandemic there are, as a rule, for several years 
endemic, epidemic, or sporadic outbreaks in different regions. Clinically, the 
disease has protean aspects, but a special tendency to attack the respiratory 
mucous membranes. 

History. —Great pandemics have been recognized since the sixteenth cen¬ 
tury. There were four with their succeeding epidemics during the last cen¬ 
tury— 1830-33, 1830-37, 1817-48, and 1889-’90. The last pandemic serins 
to have begun, as many others had before, in the far East. It may have started 
in May, 1889, in Buchara, reaching Moscow in»Septcinber, the Caucasus and 
St. Petersburg in October. By the middle of November Berlin was attacked. 
By the middle of December it was in London, and by the end of the month 
it had invaded New York, and was widely distributed over the entire con¬ 
tinent. Within a year it had visited nearly all parts of the earth. 

The duration of an epidemic in any one locality is from six to eight weeks. 
With the exception, perhaps, of dengue, there i- no disease which attacks in¬ 
discriminately so large a proportion of the inhabitants, about 10 per cent as 
a rule. Fortunately, as in dengue, the rate of mortality is very low. Of 
•55,263 cases reported in the German army, 60 died, or about 0.1 per cent. 
As might be expected, in the civil population the mortality is somewhat higher, 
reaching 133, or about 0.5 per cent of the 22.972 cases reported in Munich. 
Over onc-half of these deaths were due to pneumonia. In 1903 the death- iu 
England and Wales numbered 0,323. There has been a gradual diminution 
of the death-rate from this disease during the past three years (Talham). 
The opportunity for studying the di-ea-e in the last epidemic has thrown much 
light upon many problems. Among the most notable productions were the 
worlogf Pfeiffer on the etiology of the disease, the elaborate Berlin report by 
von ' v den and Senator, and the Local Government Board’s report bv Par¬ 
sons. Leichtenstern s article in Nothnagcl’s llandbuch is the most masterly 
and systematic consideration of the disea-e in the literature. 

* Etiology. W hat relation has the epidemic influenza to the ordinary influ- 
enza cold or catarrhal fever (commonly also called the grippe), which'is con¬ 
stantly present in the community? Leichtcnstem answers this question by 
making the following divisions: fi) Epidemic influenza rern, caused by 
eiffers bacillus; (2) endemic-epidemic influenza vera,‘ which often occurs 
for several years in succession after a pandemic, also caused bv the same 
bacillus; (3) endemic influenza nostras , pseudo-influenza or cBfcrrhal fever, 
common y ca « the ffHSKi which is a special disease, still of unknown etiol¬ 
ogy, and which hears Hie same relation to the true influenza ns cholera nostras 
does to Asiatic cholera. 

'® st I-fT W ° havc nnt hocn free from locaFoutbreaks in 

.. .f ,° wor ' some places the disease seems to have been con¬ 
tinually present. 
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Rul^cmann reports 1,979 cases of typical grippe between 1895 and 1902. 
In 115 he demonstrated the influenza bacilluil. Lord (in Boston) demonstrated 
influenza bacilli in about 30 per cent of 100 unselected cases of acute find 
chronic bronchitis. Yet during this period there was no epidemic of influenza 
in the city. .The reports are sufficiently numerous to show that the influenza 
bacillus is probably constantly with us. Many observations show that it is a 
frequent invader of the respiratory tract in the intcr-epidenyc periods and is 
probably responsible^for many of the cases of Lninhtnnstem’s influenza nootras. 
Indeed, it seems tp bear a similar relation to the acute infections of the 
respiratory tract as other common organisms. It is still unexplained why it 
should stand in a different relation to the epidemics of influenza as the sole 
cause of the disease. 

The disease is highly contagious; it spreads with remarkable rapidity, 
which, however, is not greater than modern methods of conveyance. In the 
great pandemic of 1889-'90 some of the large prisons escaped entirely. The 
outbreak of epidemics is independent of all seasonal and meteorological con¬ 
ditions, except perhaps sunshine. The worst have been in the colder seasons 
of the year. One attack does not necessarily protect from a subsequent one. 
A few persons appear not to be liable to the disease. 

Bacteriology.—In 3892 Pfeiffer isolated a bacillus from the nasal and 
bronchial secretions, which is recognized as the cause of the disease. It is a 
small, non-motile organism, which stains well in Loefllcr's methylene blue, or 
in a dilute, pale-red solution of carbol-fuchsin in water. On culture media 
it grows only in the presence of haunoglobin. In the presence of contaminat¬ 
ing organisms, especially the staphylococcus aureus, the growth of influenza 
colonies is particularly luxuriant. The organism is probably frequently over¬ 
looked in mixed cultures because of failure to recognize the character of these 
colonies in symbiosis. The bacilli are present in enormous numbers in the 
nasal and bronchial secretions of patients, in the latter almost in pure cultures. 
They persist often after the severe symptoms have subsided. 

The much-discussed question whether during the presence of an epidemic/ 
human influenza attacks animals must be answered in the negative. In great| 
pandemics of influenza the general rule seems to hold that other disease? doj 
not prevail to the same extent, but it may be that other diseases are wrongly 
included under influenza. 

Symptoms.—The incubation period is “ from one to four days; oftenest 
three to four days.” The onset is usually abrupt, with fever and its associated 
. phenomena. « ». 

| Types of the'Disease. —The manifestations are so extraordinarily complex 
that it is best to describe them under types of tlic'disaaSe. ‘ 

t. tattUUTGRY.— The mucous membrane of the respiratory tract from 
the nose to *the air-cells of the lungs may be regarded as the sent of election 
°f the influSEtia bacilli. ’ In the simple forms the disease sets in with eorvza, 
a nd present/ the features of an acute catarrhal fever, with perhaps rather 
more prostration and debility than is usual. In other cases after catarrhal 
symptoms bronchitis occurs, the fever increases, there is delirium and much 
Prostration; and the picture may even be that of severe typhoid fever. The 
Paver respiratory conditions arc bronchitis, pleurisy, and jauauuonia. The 
bronchitis has really no special peculiarities. The sputum is supposed by 
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many to be distinctive. Sometimes it is in extraordinary amounts, vejy thin, 
and containing purulent masses. Pfeiffer regards sputum of a greenish-yellow 
coftr and in coin-like lumps as almost characteristic of influenza. In other 
cases there may be a dark red, bloody sputum. One of the most distressing 
sequela. of the influenza bronchitis is diffuse* bronchiectasis, of which I have 
seen several instances. It occasionally happens that the bronchitis is of great 
intensity and reaches the finer tubes, so that the patient becomes cyanosed or 
even asphyxiated. , 

Influenza pneumonia is one of the most serious manifestations, and mav' 
depend upon Pfeiffer’s bacillus itself, or is the result of a mixed infection. 
The true influenza pneumonia is mogh. commonly lobular or catarrhal, prob¬ 
ably never croupous. Much of the mortality of the disease depends upon the 
fatal character of this complication. The clinical course of the eases # is often 
irregular and the symptoms are obscure or masked. ' 

Influenza, planrisy is more care, but cases of primary involvement of the 
pleura are reported. It is very apt to lead to Vupyetna. Pulmonary-tubereu- 
l osis is u sually much aggravated by an attack of influenza. 

2. Nssvods Form.— Without any catarrhal s y mp t o m s there are* severe 
headachejpam in the back and joints, witb^jrofound pjjjstration. Among (lie 
more serious complications may be mentionedmqjjjjgitis andjcffccphalitis, I lie 
latter leading to hemiplegia or monoplegia.Abscess of the brain has followed 
in acute cases. Myelitis, with symptoms like an acute Landry’s paralysis, has 
occurred, and spastic paraplegia or^a pseudo-tabes may follow an attack. 

The influenza bacillus has been demonstrated by lumbar puncture during 
'life and in the meninges after death. (All forms of neuritis are not uncom¬ 
mon, and in some cases are characterized by marked ^disturbance qf motion 
and -sensation. Judging from the accounts in the literature, almost even 
form of disease of the nervous system may follow influenza. 

Among the most important of the nervous sequela' ati depression of spirits 
melangholia, and in some caseL. dementia. 

3. Gasxko-ixtestixal Form. —\\ ith the onset of the fever there may 1” 
nausea and vomiting, or the attack may set in with abdominal pain, profiw 
dian^cea, ajjrt collapse. In some epidemics jaundice has been a commoi 
symptom. In a considerable number of the eases there is enlargement of tli 
spleen, depending chiefly upon the intensity of the fever. This was a ver 
rare form in the United States. 


* 4- EftSSt- The-fevcr in influenza is very variable, but it is in 

portant to reeognizeAhat it may bo the only manifestation of the disease. 1 
is sometimes mariw^tagiittcnt, with chills; or in rare case* there is a pre 
traeted, continued fever of Several weeks’ duration, wlijeh simulates typhoi 
closely (W. W. Johnston). 

Complications.—The ericar Jt/« is apt to be latent. Of andoeerdilL', 
?f U 7f r T 0 l CaS 2 h f VG ^ *!®wt ed - Tl'ere have been at least three caw 
lilro itifli ° 8 i, ■® 0s P ita ^ in which micro-organisms morphological 

ke influenza bacilli have been isolated from the vegetations (Mabel Austin 

nt 811 !? f T^ may occur - Myocard itis may follow, and has been 
F'fctionartebances are common, palpiUUo 
bradycardia, tachycardia, and 4Sgins-Uke_aitack*. Phlebitis and thromba 
of various vessels have been described. " 
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Septteamuc was demonstrated in four of eight cases by Meunier in the 
cultivation of influenza bacilli from the circulating blood. 

Peritonitis is rare. There have’been a few cases published, only one, so far 
as I know, by Hill and Fisch, in which the bacillus was demonstrated in the 
exudate. 

Chole lithiasis may follow an attack. Influenza/bacilli were demonstrated 
in pure culture in the pus from the gall-bladder by Heyroosky. 

The increased prevalence of appendicitis has been attributed to influenza. 

• V arious r enal affections have been noted. G. Baumgarten has called atten¬ 
tion to the frequency of nephr itis. Orchitis has been also seen. Herpes is 
common. A diffuse^erythema sometimes occurs, occasionally purpura. Ca¬ 
tarrhal conjunctivitis is a frequent event. Iritis, and in rare instances optic 
ncurjiis % have been met with. Acute otitis media is a common complication. 

I have seen severe and porsistenf vertigo follow influenza, probably from 
involvement of the labyrinth. Bronchiectasis may follow. I have seen sev¬ 
eral cases; in a recent,fatal out ?of three years’ duration the bacilli were pres¬ 
ent in the sputa. 

Since the late sotterp epidemics' it has been the fashion to date various 
ailments or chronic i^fcealth from influenza. In many cases this is correct. 
It is astonishing the niiqjb^j of people who have been crippled in health for 
years after an attack. 

Diagnosis. —During a pandemic the cases offer but slight difficulty. The 
profoundness of the prostration, out of all proportion to the intensity of the 
disease, is one of the most characteristic features. In the respiratory form 
the diagnosis may be made by the bacteriological examination of the Bputum, 
a procedure which should be resorted to early in a suspected epidemic. The 
differentiation of the various forms has been already sufficiently considered. 

Treatment. —Isolation should be practised when possible, and old people 
i should be guarded against all possible sources of infection. The secretions, 

[ nasal and bronchial, should be thoroughly disinfected. In every case the 
lisease should be regarded as serious, and the patient should be confined to 
bed until the fever has completely disappeared. In this way alone can serious 
complications be avoided. From the outset the treatment sliouli^ be support¬ 
ing, and the patient should be carefully fed and well nursed. The bowels 
should be opened by a dose of calomel or a saline draught. At night 10 grains 
of Dover’s powder mav be given. At the onset a warm bath is sometimes 
grateful in relieving the pain in the back and limbs, but great care should be 
taken to have the bed well warmed, and the patient should be given after it 
a drink of hot lemonade. If the fever is high and there is delirium, small 
doses of antipyrin lqjiy be given and an ico-cap applied to the bead. The 
medicinal antipyretics should be used with caution, as profound prostration 
sometimes occurs after their employment. Too much stress should not be 
laid upon the mental features. Delirium may lie marked even with slight 
fever. In the ensea-with-.great n ardiac WC ftlrjltfg , b^given 

fogly^and during convalescence strychnia in full doses. 

The intense bronchitis, pneumonia, and other complications should re¬ 
vive their appropriate treatment. The convalescence requires careful man¬ 
agement, and it may be weeks or months before the patient is restored to full 
health. A good nutritious diet, change of air, and pleasant surroundings are 
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essential. The depression of spirits following this disease is one of ^ts most 
unpleasant and obstinate features! ' 

an. DENGUE. 

( 

Definition. —An acute infections disease of tropical and subtropical re¬ 
gions, characterized by febrile paroxysms, pains in the joints and muscles, an 
initial erythematous, and a terminal polymorphous eruption. 

It is known as break-bone fever from the atrocious character of the pain,* 
and dandy fever from the stiff, dandified gait. The word dengue is sup¬ 
posed to be derived from a Spanish, or possibly Hindostancc, equivalent of 
the word dandy. 

History and Geographical Distribution. —The disease was first regognized 
in 1/79 in Cairo and in Java, where Union described the outbreak in Batavia. 
Tlie description by Benjamin Rush of the epidemic in Philadelphia ill 1780 
is one of the first and one of the very best accounts of tho disease. Between 
1824 and 1828 it was prevalent at intervals in India and in the Southern 
States. S. H. Dickson gives a graphic description of the disease as it appeared 
in Charleston in 1828. Since that date there have been four or five wide¬ 
spread epidemics in tropical countries and on this continent along the Gulf 
States, the last in the summer of 1897. None of the recent epidemics have 
extended into the Northern Stsftes, but in 1888 it prevailed as far north ns 
Virginia. It has prevailed in the Philippine Islands among the United States 
troops and among the natives. 

• Etiology. —The rapidity of diffusion and the pandemic character are tho 

two most important features of dengue. There is no disease, not oven influ¬ 
enza, which attacks so large a proportion of the population. In Galveston, in 
1897, 20,000 people were attacked within two months. Ashburn and Craig 
have shown that it is transmitted by the bite of a mosquito, C ulcx fall m m. 
The specific germ is still undetermined, but is probably ultra microscopic. 

As the disease is rarely fatal, no observations have been made upon its 
pathological anatomy. 

Symptoms. —The period of incAatiamis from three to five days, during 
which the patient feels well. The attack) sets in suddenly with hcadaehq, chilly 
feelings, anti intense aching pains in the joints and muscles, c'fhe tempera¬ 
ture rises gradually, and may reach 100° or 107°..'* The pulse is rapid, ami 
•there are the other phenomena associated with acute fever—loss of appetite, 
coated tongue, slight nocturnal delirium, and’concentrated urine. The face 
has a suffused, bloated appearance, the eyes arc injected, n ml* the visible mu¬ 
cous membranes are flushed.* There is a congested, orvtjjematnus state of the 
skin. Rushs description of the pains is worth quoting, as in it the epithet 
break-bone occurs in the literature for the first time. "The pains which 
accompanied this fever wore exquisitely severe in the head, back, and limbs. 
The pains in the head were sometimes in the back parts of it, and at other 
times they occupied only the eyeballs. Tn some people the pains were so acute 
in their backs and hips that they could not lie in bed. In others, the pains 
affected the neck and arms, so as to produce in one instance a difficulty of 
moving the fingers of the right hand. They all complained more or less of a 
soreness in the seats of these pains, particularly when they occupied the bead 
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and eyeballs. A few complained of their Heidi being sore to the touch in every 
part of the body. From these circumstances the disease was sometimes be¬ 
lieved to be a rheumatism, but its more general name among all classes of 
people was the break-bone fever,” The large and small joints arc affected, 
sometimes in succession, and become swollen, red, and painful. In some cases 
cutaneous liypcraasthesia has been noted, llaonorrlrfige from the mucous mem¬ 
branes was noted by Bush. Black vomit has also been described by several 
sbservers. * 

The fever gradually reaches its maximum by the third or fourth day; the 
patient then enters upon the apyretic period, which may last from two to 
four days, and in which he feels prostrated and stiff. A second paroxysm 
of fever then occurs, and the *pains return. In a large number of cases an 
eruption? is common, which, judging from the description, has nothing dis¬ 
tinctive, being sometimes macular, like.that of measles, sometimes diffuse and 
scarlatini form, or papular, or^iehen-like. In other instances the rash has 
been described as urticarial, or qven vesicular. The rash may persist for a 
month after the symptoms liave disappeared (Woolley). Certain writers de¬ 
scribe inflammation and hyperajmia of the mucous membrane of the nose, 
mouth, and pharynx. Enlargement of the lvmph-glands is not uncommon, 
and may persist for weeks after the disappearance of the fever. Convalescence 
is often protracted, and there is a degree of jnental and physical prostration 
out of all proportion to the severity of the primary attack. The pains in 
the joints or muscles, sometimes very local, may persist for weeks. Bush 
refers to the former, stating that a young lady after recovery said it should 
be called break-heart, not break-bone, fever. The average duration of a mod¬ 
erate attack is from‘seven to eight days. Dengue is very seldom fatal. Dick¬ 
son saw three deaths in the Charleston epidemic. 

Complications arc rare. Insomnia and occasionally delirium, resembling 
somewhat the alcoholic form, have been observed, and convulsions in children. 
Atrophy of the muscles may occur after the attack (Woolley). A relapse nifty 
occur even as late as two weeks. 

Diagnosis.—The diagnosis of the dise^e, prevailing as it does in epidemic 
form and attacking all classes indiscriminately, rarely offers an v» special diffi¬ 
culty. Isolated cases might be mistaken at first for acute rheumatism. The 
important question of the differentiation between yellow' fever, and dengue 
will lx> considered later. 

Treatment.—This is entirely symptomatic. Quinine is stated to be a 
prophylactic, bi\t on insufficient grounds. Hydrotherapy may be employed 
to reduce the fever. The salicylates or antipyrin may be tried for the pains, 
which usually, however, require opium. During convalescence iodide of potas¬ 
sium is recommended for the arthritic pains, and tonics are indicated. 


XIV. CEREBRO-SPINAL FEVER. 

Definition.—An ia£cciiQU&. disease, occurring sporadically and in epi d e m ¬ 
ics, caused by the diploeoee t ti mtraaalhiln ris, characterized by inflammation 
°f the eerebro-spinal meninges and a clinical course of great irregularity. 

Tha-affection is also known by the names of jngligmmt-pnrpuric fever. 
Petechial ,fever, and spotted fever. 
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History. —Vieusseux first destribed a small outbreak in Geneva ?n 1805. 
In 1806 L. Danielson and E. Mann (Medical and Agricultural Register, Bus- 
ton) gave an account of “ a singular and very mortal disease which lately 
made its appearance in Medfield, Mass.” 1'he Massachusetts Medical Soci¬ 
ety, in 1809, appointed James Jackson, Thomas Welch, and J. C. Warren to 
investigate it. Elisha North’s little book (1811) gives a full account of the 
early epidemics. StillC’s monograph ( 18 (h) and the elaborate section in 
vol. i of Joseph Jones’ works contain details of the later 'American outbreaks, 
In his Geographical Pathology, ITirseh dhidos the outhreiiks into four peri¬ 
ods: From 1805 to 1830, in which the disease was most prevalent through¬ 
out the United States; a second period, from 1837 to 1850, when the disease 
prevailed extensively in France, and there were*a few outbreaks in the United 
States; a third period, from 1851 to 1871, when there were outlfreak> in 
Europe and several extensive epidemics in America. During the Civil War 
there were comparatively few cases. It prewyled extensively in Ihe Ottawa 
Valley early in the seventies. In the fourth period, from 1875 to the pre-ent 
time, the disease has broken out in a great many regions. During the pa«t 
fifteen years there have been localized outbreaks in many lands. In the United 
States, during 1898—"00, it prevailed in mild form in 27 states. Since 18!i!) 
there have been extensive outbreaks in Sile-ia, and in the cities of the United 
States on the Atlantic coast. In New York in 1001-5 there were 6,755 cu-e* 
and 3,455 deaths. In the British Isles there have been epidemics in Glasgow 
and Belfast, and a few scattered outbreaks. In Glasgow in 1907 there were 
nearly 1,000 cases with 595 deaths (Chalmers). In Belfast in the 18 months 
ending June, 1908, there were 725 cases with 518 deaths (Robb). 

Etiology. —Cerobro-spinal fever ' occurs in«i>pidemit and in 1 sporadic 
forms. The epidemics are localized, occurring in certain regions, and arc 
rarely very wide-spread. As a rule, c oun tr y dis tricts have been more alllicteil 
'i5an cities. M utiug .districts and seaports have suffered most severely.- The 
outbreaks have occurred most frequently in the winter and spring. The con¬ 
centration of individuals, as of troops in large barracks, seems to be a spe< ml 
jfaetor, and epidemics on the Continent show how liable recruits and young 
soldiers are*to the disease, iln civil life children and young adults are 
most susceptible. Of Koplik’s 77 eases 60 per cent were under two year.- of 
age.J Over-exertion, hyig marches in the beat, depressing mental and bodily 
^unwinding*, and the misery and squalor of the large tenement house- in 
cities are predisposing causes. The disease seems not to be directly coii- 
tagjpus, and is probably not transmitted by clothing or the Qxcretions. 0 is 
very rare to have more than pne or two eases in a bouse, and in a city epidemic 
the distribution of the cases iR very irregular. Councilman has found live 
instances in which the same individual is reported lo have had the dism-i 
twice.fr M enin gitis carriers, persons who ha.vc-tkc.gcnnJn- their Throats m 
n£S£8, but who are themselves unaffected, play an important role in transmit 
ting the disease. 

Spora di c ceeebro-fipinal fever occurs in all the larger -cities and in d« 
country districts of America. The disease lingers in-a city indefinitely ad 1 " 
an outbreak, and inTloston, Philadelphia, and Baltimore a moderate nmiibc 
of cases occur every year. The.meningitis in children, known as the siwpl' 
or-patttTvrMmiOr is the sporadic form. It lias two suggestive features o 
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similarity in the! s easonal incidence and in tlw if not that. q«bph rawwpr Still 
determined the i dentit y of the organism with the mfiningnrfmiP and the 
view has been eonfirmeiTby KTopHK and many others. Houston and Rankin 
claim that while the cultural peculiarities are the same, the sporadic form 
differs in its opsonic and agglutinating powers. The studies of Stuart McDon¬ 
ald and others suggest that it is an attenuated fomi of the gjerni. 

Bacteriology. —In 1887 Wcichselbaum described an organism, the Diplo- 
n-yxug.iatr<U£llularis'meniugitidis, which was probably the same as one pre¬ 
viously found by LeSchtenstern. In the tissues the organism is almost eoa- 
'stanily. within the polynuclear leucocytes. In cultures it has well-character¬ 
ized features, and is distinguishable from the pneumococcus. Since Weichsel- 
bauni’s observations this organism has been met with in all carefully studied 
epidcmicWof the disease. The studies of Councilman in Boston and the numer¬ 
ous observers in the Glasgow, Belfast, New York, and Silesian epidemics have 
continued the constancy of tbisrorganism in the disease. Three important 
facts have been brought out—tlm-presence of the geim in fully half the cases 
in the naso-pbaryux. the existence of it in healthy contacts, and the prepara¬ 
tion of a curative scrum, to be referred to later. 

Morbid Anatomy.— tin malignant cases there may be no characteristic 
changes, the brain and spinal cord showing only extreme congestion, which 
was the lesion described by Vieiisseux. In a majority of the acutely fatal 1 
cases death occurs within the first week. There is intense injection of the 
pia-arachnoid. The exudate is usually fibrino-purulcnt, most marked at the 
base of the brain, where the meninges may be greatly thickened and plastered 
over with it. On the cortex there may be much lymph along the larger fissures 
and in the sulci; sometimes the entire cortex is covered with a thick, purulent 
exudate. It deserves to be recorded that Danielson and Mann made five autop¬ 
sies and were the first lo describe “ a fluid resembling pus between the dura 
and pia mater.” The cord is always involved with the brain. The exudate is 
more abundant on the posterior surface, and involves, as a rule, the dorsal 
and lumbar regions more than the cervical portion. 

/ In the more chronic cases there is general thickening of the meninges and 
Mattered yellow patches mark where the exudate has been. ^The wmtvicles in 
the acute cases are dilated and contain a turbid fluid, or in the posterior 
cornua pure pus. In the chronic eases the dilatation may be very great. The 
’tram substance is usually a little softer than normal and has a pinkish tinge; 
oci of haemorrhage and of encephalitis may be found..! The cranial- nerves are 
lauaHy. iaxaLved, particularly the second, fifth, seventh, and eighth. The 
final nerve roots arc also found imbedded in the exudate. 

Microscopically, the exudate consists largely* of polynuclear leucocytes 
ilosely .packed in a fibrinous material. In sonic instances there are foci of 
indent infiltration and haemorrhage. The neuroglia cells are swollen, with 
argo, clear, and vesicular nuclei. The ganglion cells show less marked changes. 
Diplococci are found in variable numbers in the exudate, being more numer- 
1118 inthe brain than in the cord. 

Lesions in Other farts.—In one of the Boston cases, examination of the 
"asal secretion during life showed diplococei, and in this instance there was 
found post mortem a po^loni. infiltration of the mucous membrane. In two 
°&er cases this .membrane was normal. 
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Litres.—Pnggmonia and pkurisy have been described in the dispute. 
Councilman reports that in the recent epidemic in 13 cases there was con¬ 
gestion with cedenia, in T bronelio-pneumonia, in 2 characteristic croupous 
pneumonia with pneumococci; in 8 pneumyuia due to the diplococcus intra- 
cellularis was present. 

Si'LKHX.—The organ'varies a good deal in size. In only three of tlie 
Boston fatal cases was it found much enlarged. The liver is rarely abnormal. 
Acute nephritis is sometimes present. The intestines show somejpmes swelling, 
of the follicles. 

Symptoms.—Oases differ remarkably in their characters. Many different* 
forms have been described. These are perhaps best grouped into three classes; 

1. Malign a vr Form. —This fulminant or apoplectic tope is found with 
variable frequency in epidemics. It may occur sporadicmly. The onset is 
sudden, usually with violent chills, headache, somnolence^ miasms in the mus¬ 
cles. great depression, moderate elevation oj^ temperaturij; and feeble puU>. 
which may fall to fifty or sixty in the minute. Usually a purpuric rash de\cl¬ 
ops. In a Philadelphia case, in 1SS8, a young girl, apparently quite well,, 
died within twenty hours of this form. There are easel on record in which 
death has occurred within a shorter time. Stille tells of a child of five jean., 
in whom death occurred after an illness of ten hours; and refers to a wise 
reported by Gordon, in which the entire duration of the illness was only five 
hours. Two of Yieusseu.x's cases died within twenty-four hours. 

2. OiiDiXAKY Foum. —The stage of incubation is not known. The disease 
usuallyt sets in-suddenly. There may be premonitory symptoms: 'headache, 
pains in the back, and loss of appetite. More commonly, the onset is with 
headache, severe-chill, and vomiting. The temperature fises to 101° or to - ’ 0 
The pulse is full and strong. An early and important symptom is a'painful 
stiffness of the muscles of the neck. The headache increases, and there are 

/photophobia and great sensitivem -s to noises. Children become verrurriliibk* 
and restless. In severe eases the eoutraelion of the mtiseles of the neck sets 
i‘ip. early, the head is drawn hack. and. when the mtiseles of the hack arc 
also involved, there is-ortho tonos, which is more common than opisthotonus. 
The pains fn the hack and in the limb- may lie very severe. The motor swnp-i 
toms are most characteristic. 1 . Tremor of the muscles may he present, with 
tonic or clonic spasms in the amis or leg', Itigidity of the muscles of the 
back or neck is very common, and the patient lies with the body stiff and the 
head drawn so far back jtliat the occiput may he between the shoulder-blades. 
Except in early childhood convulsions are not common. ^Strabismus is a 
frequent and important symptom. Spasm of the muscles of the face may niso[ 
occur. Cases have been described in which the general rigidity and stillu 0 ' 8 
was such that the body could ho moved like a statue. Paralysis of the trunk 
muscles is rare, hut paralysis of the mtiseles of the eye and the face is ant 
uncommon. [ 

Of sensory, symptoms,) headache is the most dominant and persists from! 
the outset. It is chiefly in the hack of the head, and the pain extends into 
the neck and back. There may be (great sensitivenessi along the spine, and i® 
many cases there is gencraUiyperaestliesi a. 

The.ps yc .hka l symptoms arc pronounced, t Delirium occurs at the onset 
occasionally of jx-furious and maniacal kind. The patient may display at the 
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turf marked erotic symptoms. Ttie delirium gives place in a few days to 
tupox, which, as the effusion increases, deepen* to coma. 

The temperature is irregular and variable, ltcmissions occur frequently, 
ud there is no uniform or typical curve during the disease. In some instances 
Here has been little or no fever.* In others the temperature may reach 105° 

,(• 100°, or, before death, 108°. The, pulse may be very rapid in children; 
ii adults it is at first usually full and strong. In some cases it is remark- 
lily slow, may <iot be more than fifty or sixty in the minute. Sighing 
’aspirations and Q)»yne-Stokes breathing are met with in some instances, 
biless there is pneumonia the respirations are not often increased in 
requency. 

The cutaneoua-symptoms of,the disease are important. Herpes occurs with 
i frequency almhn equal to that in pneumonia or intermittent fever. The 
jietechial rash, w^flch lias given the name spotted fever to the disease, is very 
variable. Stilld rajjtes that of !)8 cases in the Philadelphia Hospital, no erup¬ 
tion was observed in 37. In tfic Montreal cases petechia} and purple spots 
Mere common. They appear to have been more frequent in the epidemics on 
tins continent than in Europe. The petechia; may be numerous and cover the 
entire skin. An erythema or dusky mottling may bo present. In some in¬ 
stances there have been rose-colored hyperaonie spots like the typhoid rash. 
Urticaria or erythema nodosum, ecthyma, pemphigus, and in rare instances 
gangrene of the skin have been noted. 

Leueocvtosis is an early and constant feature, and ranges from 25,000 to 
4U.O00 per cubic millimetre. It persists even in the most protracted cases. 

In one of our cases the diploeoceus intracellularis was isolated from the blood 
daring life. . 

As already stated, vomiting may be a special feature at the onset ; but, as 
a rule, it gradually' subsides. In some instance-, however, it persists and 
becomes the most serious and distressing of the symptoms. Diarrhoea is not 
common. The bowels are usually confined. The abdomen is not tender. In 
the acute form the spleen is usually enlarged. 

The urine is sometimes albuminous and the quantity may be increased. 
Glycosuria has lieen noted in some instances, and in the maljgnant types 
hii'iualuria. 

The course of the disease is extremely variable. Ilirsch rightly states that 
it may rauge between a few hours and several months. More than half of the 
deaths occur within the first five days. In^favorable eases, after the symptoms i 
hav e persi sted for five or six days, improvement is indicated by a lessening of 
tlu 1 spasm, reduction of the fever, and a return of tin 1 intelligence. A s u d d en 
fall in the temperature is of bad omen, Cou\jilfc*eenco is extremely tedious, 
and may be interrupted by complications and sequela; to be noted. ^ 

3._ Anomalous l'oints. 

(n) Abortive Type .—The attack sets in with great severity, but m a day 
or two the symptoms subside and convalescence is rapid. Striimpell would 
di-linguish between this abortive variety, which begins with such intensity, 
and the mild ambulant cases described by certain writers. He reports a case 
in which the meningeal symptoms set in with the greatest intensity and per- 
si-ted for four days, the temperature rising to 105.0° E. On the fifth day 
fHc patient entered upon a rapid and satisfactory convalescence. In the mild 
12 
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cases, as distinguished from tlie # abortive, (the patients complain of kead|cls' t 
nausea, sensations of discomfort in the baek and limbs, and stiffness in the 
neck. There is little or no fever, and only moderate vomiting. These cars 
could be recognized only during the prevalence of an epidemic. 

(&) Jin Intermittent Type has been observed in many epidemics, and i s 
recognized by von Ziemssen and Stille. It is characterized by exacerbations 
of fever, which tnay recur daily or every second day, or follow a curve of an, 
intermittent or remittent character. The pyrexia resembles that of pya-mni 
rather than, malaria. 

(c) Chronic Form .—Heubner states that this is a relatively fre<|iu'ut 
form, though it does not seem to be recognized by many writers on the subjoin. 
An attack may beiprotracted for from two tp flu* or even six months, and 
may cause the most,intense marasmus. It is characterized by ayeries*of recur¬ 
rences of the fever, and may present the most complex symptomatology. It 
is not improbable that in these protracted cases chronic, hydrocephalus or 
abscess of the brain is present. This form (toilers distinctly from the inter¬ 
mittent type. Three eases in our series were of this chronic form; in one 
the disease persisted for ninety days. 

Complications.—Pleurisy, pericarditis, and parotitis are not uncommon 
, Pneumonia is described as frequent in certain outbreaks. Immermann 
found, during the Erlangen epidemic, many instances of the combination of 
pneumonia with meningitis, but it docs not seem possible to determine whether, 
in such cases, pneumonia is the primary disease and the meningitis seeondaiv, 
or vice versa. The frequency with which inflammation of the meninges of 
the brain complicates pneumonia is well known. Councilman suggest' that 
the pneumonia of the disease is not the true croupous form, but due to the 
diplococcus meningitidis. This was found in eight of the Boston cases, ami 
in one it was so extensive that it could have been mistaken for the ordinary 
croupous pneumonia, i'erebro-spinal fever sometimes prevails extcnsiviiv with 
ordinary pneumonia, as in New York in the winter of ltMW-'Ot. AWur /is 
has been the most frequent complication in certain epidemics. Many joints 
are affected simultaneously, and there are swelling, pain, and exudation, some¬ 
times serous, sometimes purulent. This was first observed by James Jack- 
v spn, Sr., in the epidemic which he described^Jfntwitt# is rare. 

Headache.may persist for months or years after an attack. Clwonic hydro¬ 
cephalus occurs in certain instances in children. The symptoms of this arc 
lr K paroxysms of severe headache, pains in the neck and extremities, voiuitiii-'. 
loss of consciousness, convulsions, and involuntary discharges of fares and 
urine” (von Ziemssen). Mental feebleness and aphasia have occasionally 
been noted. 

Paralysis of individual cranial nerves or of the lower extremities mav per¬ 
sist for some time. In some of these eases there may bo peripheral neuriti-. 
as Mills suggested. 

Special Sensei. — Eye. —Optieneuritis may follow involvement of the none 
in the exudation at the base. Acute papillitis was found in 6 out of 40 ears 
tetatnined by Randolph. The inflammation may extend directly into the eve 
along the pia-arachnoid of the optic nerve, causing purulent chowidosirti ! ' 
.•or even keratitis. A neuritis of the fifth nerve may be followed by keratin 
aid purulent conjunctivitis. 
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I JJab.—D eafness very often follows infhynmation of the labyrinth. Otitis 
media, with mastoiditis, may occur from direct extension. In 04 eases of 
meningitis which recovered, Moos found that 55 per cent were deaf, lie sug¬ 
gests that the abortive form of the disease may be responsible for many cases 
of early acquired deafness. In'children this not infrequently leads to deaf- 
mutism. Von Ziemssen states that in the deaf and dumb institutions of Bam¬ 
berg and Nuremberg, in 18T4, a majority of the pupils had become deaf from 
epidemic ccrcbro-spinal meningitis. 

Nose. —Coryza? is not infrequent early in the disease, and Striimpell says 
that in many of his cases nasal catarrh preceded the meningitis. He suggests 
that the latter may be caused by infection from the nose. Certainly the nasal 
secretion appears frequently to, contain the diplocoeci—in 18 cases examined by 
Seherret, and in 10 out of 15 of the Boston eases. 

Diagnosis.—Much has been done of late to enable the practitioner to 
recognize definitely the existence! of meningitis and of the various forms. 

(a) The fever, headache,’delirium, retraction of the neck, tremor, and 
rigidity of the muscles are most important signs. As already mentioned, in 
the meningitis of ccrebro-spinal fever the spinal symptoms are very much 
more marked than in the other forms. One has constantly to bear in mind 
that certain cases of typhoid fever and of pneumonia closely simulate cerebro-- 
spinal meningitis. Ixuig ago Stokes made the wise observation that “ there is\ 
no single nervous symptom which may not and does not occur independently I 
of any appreciable lesion of the brain, nerves, or spinal cord. 

(5) Among the special diagnostic features may be mentioned: 

liman no Btmi—When the thigh is flexed nt right angles to the abdomen, 
the leg can be extended upon the thigh nearly in a straight line. If menin¬ 
gitis be present, strong contractures of the flexors prevent the full extension 
of the leg on the thigh. 

Lumhau Puncture. —The procedure is quite harmless, and in a majority 
of the cases can be done without general anaesthesia, with the aid of a" local 
freezing mixture. As a rule, it is best in children to give a whiff or two of 
chloroform. The patient is turned on the right side with the baok bowed, the 
knees drawn up, and the left shoulder forward. As a rule, thofc is no diffi¬ 
culty in finding the spinal processes, and with the thumb or index finger of 
the left hand as a guide, a small aspirator needle or that of .the antitoxin 
syringe is inserted to one side of the median line and thrust deeply into the 
third lumbar interspace in an upward and inward direction. At a variable* 
di.-dance, according to the age and musculature, the needle enters the spinal 
canal—about two and a half centimetres in infants and from four to six centi¬ 
metres in adults. 

The fluid runs, as a rule, drop by drop, and when meningitis is present 
it is usually turbid, sometimes purulent, occasionally bloody. Meningitis 
muy~be present with a clear fluid. The pressure under which the fluid 
flows may reach 2.50-300 mm., the normal being about 190 mm. Cover- 
glass preparations should be made and studied, and the character of the 
organisms carefully noted. The cover-slip preparations may give the 
diagnosis at once. In acute cases of cerebro-spinal fever the organisms 
may be present in large numbers. There is rarely any difficulty in de¬ 
termining between the pneumococcus and the diplococcus intracellularis. 
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Should the fluid be sterile and tuberculosis suspected, a guinea-pig caayjbo 
inoculated. 

Prognosis. —Hirscli states that the mortality has ranged in various epi¬ 
demics from 20 to 76 per cent. In-ehildren the death-rate is much higher 
than in adults. ' 

Treatment.—The high rate of mortality which has existed in most epi¬ 
demics indicates "the futility of the various therapeutical agents which ha\e 
been recommended. When we consider the nature of the local disease and 
the fact that, so far ns we know, tuberculous and other ^condary forms of 
cerebro-spinai meningitis are invariably fatal, we may wonder rather that 
recovery follows in any ease. 

In strong robust patients the 'local abstraction of blood by wet cups on 
the najie of the neck relieves the pain. General bloodletting is raraly indi¬ 
cated. Cold to the head and spine, which was used in the first epidemics by 
New England physicians, is of great service. LA bladder of ice to the head, 
or an ice-cap, and the spinal ice-bag may be*continuously employed. The 
•Jatter is very beneficial. Hydrotherapy should be systematically used, in the 
form of the tub bath, as recommended by Aufreeht. Xetter speaks 

highly of its good effects, and we have also seen it do good. It may be given 
every third hour. If any counter-irritation is thought necessary, the skin of 
the hack of tlie npek may be lightly touched with thef l’aquelin thermocautery. 
Blisters, which have been used so much, are of doubtful benefit. '/The lumbar 
puncture seems helpful in eases with coma or convulsions, and in any case it 
does no harm. Of internal remedies opium may he given freely, liest as mor¬ 
phia hypodermically. Mercury has no special influence on meningeal inflam¬ 
mation. Iodide of potassium is warmly recommended by ijpme writers. Quin¬ 
ine in large doses, ergot, belladonna and Calabar bean have had advocates. 
Bromide of potassium may be employed in the milder cases, but it is not so 
useful as morphia to gontrol the spasms, lntraspinal injections have been 
tried, and in one of our cases Cushing opened and drained the spinal canal. 
Diphtheria antitoxin has been used with success in the recent New York 
epidemic. 

A serum Jias been prepared and has been used with encouraging success. 
Flexiier recommends doses of 30 ee. of his serum to be injected directly into 
the spinal meninges after the withdrawal of 50 ee. of cercbro-spinal fluid. Of 
400 cases thus treated, collected by Elexner and Jobling, 293 recovered. 

T’he diet should lie nutritious, consisting of milk and strong broths whilp 
the fever persists. Many cases are very difficult to feed, and Heubner recom¬ 
mends forced alimentation with the stomach-tube. The casts seem to bear 
stimulants well, and whisky* or brandy may be given {reely when there are 
signs of a failing heart. 

XV. LOBAR PNEUMONIA. 

(Croupous or Fibrinous Pneumonia; Pneumonitis; Lung Fewer.) 

Definition. —An infectious disease characterized by inflammation of the 
lungs, toxaemia of varying intensity, and a fever that usually terminates by 
crisis. Secondary infective processes are common. The Micrococcus lamro- 
lotus of Fraenkel is present in a large proportion of the cases. 
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(History. —The disease was known to Qjjjjjoctates and the old Greek physi¬ 
cians, by whom it was confounded^ with pleurisy. Among the ancients, Are- 
taeus gave a remarkable description. ■ “ Ituddy in countenance, but especially 
the cheeks; the white of the eyefj very bright and fatty; the point of the nose 
flat; the veins in the temples and neck distended; loss of appetite; pulse, at 
first, large, empty, very frequent, as if forcibly accelerated; heat indeed, exter¬ 
nally, feeble, and more humid than natural, but, internally, dry and very hot, 
]>y means of which "the breath is hot; there is thirst, dryness of the tongue, 
desire of cold air,aberration of mind; cough mostly dry, but if anything be 
brought up it is a frothy phlegm, or slightly tinged with bile, or with a "very 
florid tinge of blood. The blood-stained is of all others the worst.” At the 
end of the seventeenth and the beginning of the eighteenth century Morgagni 
and Valsalva made many accurate clinical and anatomical observations on the 
disease. Our modern knowledge'dates from Laennec (1810), whose masterly 
description of the physical signs, and morbid anatomy left very little for subse¬ 
quent observers to add oj modify. 

Incidence. —One of the most wide-spread and fatal of all acute diseases,- 
pneumonia has become the “ Captain of the Men of Death,” to use the phrase 
applied by John Bunvan to consumption. In England and Wales in 1903 
there were 40,725 deaths from this cause; 13,208 were attributed to lobar 
pneumonia, 17,425 to broncho-pneumonia, 10 to epidemic pneumonia, 216 
to septic pneumonia, while 19,809 were registered as from pneumonia without 
further qualification. In 1902 there were 20,520 deaths from all forms of 
pneumonia, 21,023 in 1901, and 20.147 in 1900. The total number of deaths 
rose above 20,000 in 1890 and 1891 after the influenza, and fell again in 1894 
to 18,000 (Tatham)s The United States Census Report for 1900 gives 106.1 
deaths from pneumonia per 1,000 deaths, against 90.6 in 1890 and 83.30 in 
1880. An apparent increase is noted in the larger cities, particularly New 
York and Chicago. In Greater New York in 1904, c«t of a total of 42,700 
deaths, there were 8,360 deaths from pneumonia, 19.5 per cent, against 16.5 
per cent in 1903, 17 per cent in 1902, 16 per cent in 1901, and 14.7 per cent 
in 1898. In Chicago for the year 1903, out of a total of 28,914 deaths, 4,629, 
or 16 per. cent, were from pneumonia, an increase of 18 per cent since the 
pear 1900 (Reynolds). 

Etiology.— Aue.—T o the sixth year the predisposition to pneumonia is 
marked; it diminishes to the fifteenth year, but then for each subsequent 
decade it increases. For children Holt’s statistics of 500 cases give: First 
year, 15 per cent; from the second to the sixth year, 62 per cent; from the 
seventh to the eleventh year, 21 per cent; from the twelfth to the fourteenth 
year, 2 per cent. Lobar pneumonia has been met with in the new-born. The 
elation to age iB well shown in the last U. S. Census Report for 1900. The 
death-rate in persons from fifteen to forty-five years was 100.05 per 100,000 
°f population; from forty-five to sixty-five years it was 263.12; and in per¬ 
sons sixty-five yearB of age and over it was 733.77. Pneumonia may well 
be called the friend of the aged. Taken off by it in an acute, short, not 
often painful illness, the old man escapes those “ cold gradations of decay ” 
80 distressing to himself and to his friends. 

Sex.—-M ales arc more frequently affected than females. 

Race.t—I n the United States pneumonia is more fatal in negroes than 



166 SPECIFIC INFECTIOUS DISEASES. 

among the 'whites. Among the farmer, at ^the Johns Hopkins Hospkal, |he 
mortality was rarely under 30 per cent, against an average of about 35 per 
cent in the latter. 

Social Condition. —The disease is morc^ coinmon in thc-dUes. Individ¬ 
uals who are much exposed to hardship and cold are particularly liable to ttyj 
disease. Newcomers and immigrants are stated to be less susceptible than 
native inhabitants. 

Peksonal Condition. —Debilitating causes of all sorts render individuals 
more susceptible. Alcoholism is perhaps the most potent predisposing .factor." 
Bobust, healthy men are, however, often attacked. _ 

Pbevious Attack. —No other acute disease recurs in the same individual 
with such frequency. Instances are on record, of individual^ who have had 
ten or more attacks. The percentage of recurrences has been placed.as high 
as 50. Netter gives it as 31. and ho has collected the statistics of eleven 
observers who place the percentage at 20.8: Among the highest figurtfc for 
recurrences are those of Benjamin llusli, 28, dnd Andral, 10. 

Trauma—Contusion-pneumonia. —Pneumonia may AaUow directly upon 
injury, particularly of the chest, without necessarily any lesion of the Jung. 
Litten gives 4.4 per cent, Stern 2.8 per cent. There have been several well- 
marked cases at the Johns Hopkins Hospital. Stern describes three clini¬ 
cal varieties: first, the ordinary lobar pneumonia i'ollowiM a contusion of the 
chest wall; secondly, atypical cases, with slight l'e\cr and rfllvery characteristic 
physical signs; thirdly, cases with tin* physical signs and features of broncho¬ 
pneumonia. The last two varieties have a favorable prognosis. According to 
Ballard, workers in certain phosphate factories, where they breathe a very 
dusty atmosphere, are particularly prone to pneumonia., 

Cold has been for year- regarded as an important etiological factor. The 
frequent occurrence of an initial chill has been one reason for this widespread 
belief. As to the clos<j association of pneumonia with exposure there can lie 
no question. Wo see the disease occur either promptly after a wetting or a 
chilling due,to some unusual exposure, or come on after an ordinary catarrh 
of one or two day’s duration. Cold is now regarded simply as a factor in low¬ 
ering the resistance of the bronchial and pulmonary tissues. 

Climate and Season. —Climate does not appear to have very much influ¬ 
ence, as pneumonia prevails equally in hot and cold countries. It is stated to 
be more prevalent in the Southern than in the Northern States, but an exam¬ 
ination of the Census Eeports shows that there is very little difference in the 
various state groups. 

Much more important is the influence of season. Statistics are almost 
unanimous in placing the higliest incidence of the disease in the winter and 
spring months. In Montreal, January, the coldest month of the year, but 
with steady temperature, has usually a comparatively low death-rate from 
pneumonia. The large statistics of Seitz from Munich and of Seibert of Neff 
York give the highest percentage in February and March. 

Bacteriology of Acute Lobar Pneumonia. —(a) Micnoooccua. lanokoi.a- 
tus, Pneumococcus oh Dirtococcus pneumoniae or Fhaenkel and Wek'U' 
selbaum. —In September, 1880, Sternberg inoculated rabbits with his ( ' wn 
saliva and isolated a micrococcus. The publication was not made until A|"'»l> 
1881. Pasteur discovered the same organism in the saliva of a child dead 
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o i lfrdrojjhobia in December, 1880,) and the priority of the discovery belongs 
to him, as his publication is dated, January, 1881. There was, however, no 
suspicion that this organism was concerned in the etiology of lobar pneu- 
nioniaj and it was not leally unti^ April, 1884,.that Fraenkel determined that 
the organism found by Sternberg and l’astcur in the saliva, and known as, the 
coccus of sputum septicaemia, was the most frequent germ in pneumonia. 

The organism is a somewhat elliptical, lance-shaped coccus, usually occur- 
, ring in pairs; hence the term diplococeus. It is readily demonstrated in cover- 
glass .preparations with the usual dyes and by the Gram method. About the 
• organism in the sputum a^mpsule can always be demonstrated. Its cultural 
aiuTBioIogical properties present many variations, for a consideration of which 
the student is referred to the text-books on bacteriology. Scarcely any pecul¬ 
iarity issconstant. A large number of varieties have been cultivated. Its 
kinship to Streptococcus pyogenes is regarded by many as very close, but the 
alkaliStsennn-water medium, containing inulin, recommended by His, serves 
to distinguish the pneumococcus from the streptococcus. 

Dislxihrdion imltiie Body. —In the bronchial secretions and in the affected 
l u n g tlic pneumococcus is readily demonstrated in smears, and in the latter 
in sections. By using large quantities of blood (3 to 0 cc.) diluted over 
twelve times with a liquid culture medium, preferably broth, Kinsey was able 
to isolate the pneumococcus from the blood during life in 19 of 25 cases. 

(b) Pneotioco(Pcs Under Other Condition's.—(1) In the Mouth .— 
The studies of the New York Pneumonia Commission have shown that the 
pneumococcus' is present in the months of a large proportion of healthy indi¬ 
viduals, the various observers giving 80 to 90 per cent of positive results. 
The virulence is not always uniform, and Lnngcope and Fox were able to show 
•that the saliva of the same individual increased in virulence during the winter 
months. Some persons always harbor a virulent variety. Buerger at the Mt. 
Sinai Hospital studied the communicability of the orgiiflism from one person 
to another, and it was found repeatedly that normal individuals—i. e., per¬ 
son- in whose mouths tin; pneumococcus was proved by repeated examinations 
to be absent—acquired the organisms by association with cases of pneumonia, 
or with Wealthy persons in whose saliva pneumococci were present- 

(2) Outside the Body. —The viability of the pneumococcus is not great. 
It has been found occasionally in the dust and sweepings of rooms, but Wood 
has shown (New York Commission Report) that the germs exposed to sun¬ 
light die in a very short time—an hour and a half being the limit. Tn moist 
sputum k^it in a dark room the germs lived ten days, and in a badly ven¬ 
tilated room in which a person with pneumonia coughed, the germs suspended 
to the air retained tljeir vitality for several houYs. 

(3) The Pneumococcus in Other Disposes. —The organism is very widely 
distributed, and occurs in many conditions other than croupous pneumonia. 
An acute. septiceemia without local lesion may occur, resembling the typhoid 
septicromia. already described. In a enso reported bv Townsend, a girl, aged six, 
Itod pain in the abdomen, vomiting, and a temperature of 104.2°. There 

no exudate in the throat. She died thirty hours after the onset of the 
B . Vlll ptoms. There was found a general infection with the pneumococcus in 
olon.t, lungs, gpleen, and kidneys. As Rosenau has shown, a bacteriamiio may 
P r °t ede the development of the local lesion in the lungs. In terminal infec - 
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tions the pneumococcus plays antimportanl role. Flexner found it fdur times 
in apute peritonitis, eleven times in acute pericarditis, live times in acute eudo- 
carditis, and three times both in pleurisy and in acute meningitis. 

The germ has been associated with wide-spread epidemics of catarrh of 
the upper air passages, pneumococcus catarrh, almost like influenza, and some¬ 
times with gastro-intestinal disturbances. 

An extraordinary number of local affections are due to the pneumococi us. 
It is a common cause of the primary and secondary 'broiudut*puAuawutii*. 
Infection of the accessory nasal sinuses is most important. Darling found 
them involved in 93 per cent of all pneumococcus infections coming to autopsy 
at Panama. Meningitis may be associated with pneumonia or endocarditis, 
but the so-called primary pneumococcus meningitis is almost always secondary 
to sinus infection, 90 per cent in 35 cases (Darling). Pericarditis,*enduiur- 
ditis, empyema, peritonitis, arthritis, conjunctivitis, otitis may be primary 
infections with this ubiquitous germ. . , 

(c) Bacillus pxeuuonijj of Fuikola.noku.—T his is a larger organism 

than the pneumococcus, and appears in the form of plum]), short rods, it abo 
shows a capsule, but presents marked biological and cultural differences from 
Fraenkel’s pneumococcus. It occurred in 9 of AVeichselbaunTs 129 cases. It 
may cause broncho-pneumonia and other affections, but probably is not a 
cause of genuine lobar pneumonia. The exudate in pneumonias caused by 
this bacillus is usually more viscid and poorer in fibrin than that in diplo- 
coccus pneumonias. * 

(d) Other Organisms.—V arious bacteria may be associated with tlw 
pneumococcus in lobar pneumonia, the most common of these being Strep¬ 
tococcus pyogenes, the pyogenic staphylococci, and Fi>iedlhndcr’s pneumo- 
bacillus; but while these latter may cause broncho-pneumonias, they lane 
not been satisfactorily demonstrated to be other" than secondary invaders 
in lobar .pneumonia.--Likewise the pneumonias caused by Bacillus typham-. 
Bacillus diphtheria, and the influenza bacillus are not to be identified with 
true lobar pneumonia. 

C llJUdfllly , the infectious nature of pneumonia was recognized long before 
we knew anything of the pneumococcus. Among the features whidi favored 
this view were the following: first, the disease is similar to otherTOfections 
incite mode pf outbreak. It may occur in endemic form, localized in certain 
houses, in barracks, jails, and schools. As many as ten occupants of one house 
have been attacked. I have seen three members of a family consecutively 
attacked with a most malignant type of pneumonia. Among the more remark¬ 
able endemic outbreaks is that reported by W. B. Hodman, of Frankfort. K.v- 
In a prison with a population of 735 there occurred intone year 118 cases of 
pneumonia with 25 deaths. The disease may assume epidemic proportions. In 
the Middlesborough epidemic, so carefully studied bv Ballard, there were dS3 
persons attacked, with a mortality of 21 per cent. During some years pneu¬ 
monia is so prevalent that it is practically pandemic. Direct 'contagion I s 
suggested by the fact that a patient in the next bed to a pneumonia case nuw 
take the disease, or 2 or 3 cases may follow in rapid succession in a ward. B 
is very exceptional, however, for nmscs or doctors to. Jbe attaoked. 

Secondly, as in other acute infections, the constitutional symptoms may 
bear nojproportion whatever lolhe severity, of the local lesion.' As is well 
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knolra, S patient may have a very small apex pneumonia which does not seri- 
ouslxjmpair the breathing capacity^ but which may be accompanied wit& the 
niost intense toxic features. 

Thirdly, the clinical course | the disease is that of an acute infection. 
It is the very type of a self-limited disease, running a, definite cycle in a 
way seen only in infectious disorders. 

Conditions Favoring Infection.—Some have already boon* ref erred to, but 
of many we are still ignorant. The one all-important fact, emphasized by 
the work of the New York Commission, is that a majority of us harbor the 
germ in mouth or nose or throat. It has been shown that the virulence varies 
at different periods, and with this may be associated the well-known seasonal 
prevalence of the disease. Some individuals are less resistant, and in no 
other acute disease may so many successive attacks occur in the same person. 
It is notorious that the negro race in the T.'nited States, in Panama, and in 
South Africa shows an extreme susceptibility; on the other hand.'the Chinese 
in the South African compounds show an extraordinary resistance to the 
disease (Porter). Probably for each one of us it is a battle between the 
degree of resistance and the virulence of the organism which we harbor. A 
catarrh of the upper air passages, exposure, alcoholism, etc., weaken the 
defences, and give the ever-present enemy a chance, either for a frontal attack 
in the lungs, in an acute pneumonia, or to make a flanking assault on some 
unprotected region, causing a peritonitis, otitis, sinusitis, etc. 

Immunity and Serum Therapy.—The pneurflocomis docs not produce in 
arijfjtiaj cultures any strong, soluble toxin analogous to the diphtheria toxin 
nr the tetanus toxin, but its poison is contained within the bacterial cells, 
front w hich i t may be extracted in various ways, or it may be set free from 
the (lead or degenerated cocci. The possibility that the pneumococcus may 
secrete a soluble toxin in fhe infected human or animal body may be admitted, 
but of this there is no conclusive demonstration. Bj—the use of living or 
dead pneumococci or their extracts, animals may be vaccinated against this 
organism, so that their blood-serum is capable of protecting susceptible ani¬ 
mals against many times the minimal fatal dose of the virulent pneumococcus. 
Strong matedive serum has thus been obtained from rabbits, torses, asses, 
rows, an W other animals subjected to repeated inoculations with dead and liv¬ 
ing cultures of tire pneumococcus. This specific serum is neither antitoxic 
nor bactericidal. Metelmikoff believes that it acts by stimulating the leuco¬ 
cytes to ingest and destroy the pneumococci, but A. E. Wright and Douglas 
have shown that the protective constituent, which they call an opsonin, enters 
into chemical combination with the cocci, rendering them thereby more read¬ 
ily engulfed and digested by the phagocytes. ‘Neufeld and ltimpau have 
readied a similar conclusion as to the mode of action of this immune serum. 
■M. Wassermann finds that the specific protective substances are formed in 
the hone-marrow, and thence distributed to the blood. There is evidence that 
similar specific substances are produced in human beings infected with this 
0r Kanism, and the crisis of pneumonia is explained by the formation and accu¬ 
mulation of these substances in the body. 

Many trials have been made of the curative value of antipneumococcic 
s^rum in the treatment of pneumonia, the serum made by Pane having been 
must extensively employed. Thus far it has not been shown that this serum 
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influences in anv marked dcgreot the course of the disease in man. Paskler 
claims to have observed favorable results from the use of a polyvalent serum 
prepared according to a method devised bv Bonier, and he advocates its 
employment especially in patients with symptoms of scveie infection. 

Morbid Anatomy—Since the time of Lacnnec, pathologists have recog. 
nized three stages in the intlamed lung: engorgement, red hepatization, and 
gray hepatization. 

1 I n the stage of engorgement the lung tissue is deep*red in color, firmer 
to the touch,°and more solid, and on section the surface is bathed with 
blood and scrum. It still crepitates, though not so distinctly as healthy lung, 
and excised portions float. The air-cells can be dilated by insufflation from 
the bronchus'. The. capillary vessels are greatly distended, the alveolar epi¬ 
thelium swollen, and the air-cells occupied by a variable number Of blood- 
corpn-eles and detached alveolar cells. [» the stage of red hepatization the 
lung tis-iie is .solid, firm, and airless. If thy entire lobe is involved it looks 
voluminous, and shows indentations of the ribs. On section, the surface i- 
drv. reddish-brown in color, and has lo-t the deeply congested appearance 
of the first stage. One of the most remarkable features is_Lhe, friability: in 
striking contrast to the healthy lung, which is torn with ditlieulty. The sur¬ 
face has a granular appearance due to the' fibrinous plugs filling (he air-cells. 
The distinctness of this appearance varies greatly with the size of the alveoli, 
which are about 0.10 mm. in diameter in the infant. 0.15 or 0.1(5 in the adult, 
and from 0.20 to 0.25 in old age. On scraping the surface with a knife a 
reddish viscid serum is removed, containing small granular masses. The 
smaller bronchi often contain fibrinous plug'. If the lung has been removed 
before the heart, it is not uncommon to find solid moulds of clot filling the 
blood-ve"els. Microscopically, the air-cells are seen to he occupied by coagu¬ 
lated fibrin in the mo-lies of which are red blood-corpuscles, mononuclear and 
polynuclear lCucoeyte^eand alveolar epithelium. The alveolar walls are inlil- 
trated and leucocytes are -ecu in the interlobular tis su es, fover-glass prepa¬ 
rations from the exudate, and thin sections show, ii^a rule, the diplmou-i 
already referred Ip, many of which are contained within cells. Staphvloceei 
and streptococci may also be seen in some eases. In the stage of gray liep'ilr.ii- 
tion the tissue has changed from a reddish-brown to a grayish-while color. 
The. surface .is moister. the exudate obtained on scraping is more turbid, the 
granules in the acini are less distinct, and the lung tissue is still.more friahle. 
The air-cells are densely filled with leucocytes, the fibrin network and the 
red blood-corpuscles have largely disappeared. A more advanced condition 
of gray hepatization is that known as purulent in/illratmn, in which the lung 
tissue is softer and bathed with a purulent fluid. Smuil abscess cavities may 
form, and by their fusion larger ones, though this is a rare event in ordinary 
pneumonia. 

Resolution.—The changes in the exudate which lead to its resolution aw 
due to an autolytic digestion by proteolytic enzymes which arc present nnivlt 
more abundantly in gray hepatization than in the preceding stage. Tim dis¬ 
solved exudate is for the most part excreted by the kidneys. By following dm 
nitrogen excess in the urine the progress of resolution may be followed .uni 
even an estimate formed of the amount of the exudate thus eliminated. In 
a study, from my clinic II. W. Cook found in cases of delayed resolution Hmt 
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the Aitro&en excess in the urine (4hich persisted until the lung was clear) 
lias very large, and he suggests thabdelayed resolution may really be a matter 
of continued exudation. , 

General Details of Hie Morbio} Anatomy .—In 100 autopsies, made by me 
at the General Hospital, Montreal, in 51 cases the right lung was affected, in 
32 the left, in 17 both organs. In 27__easgs the entire lung, with the excep¬ 
tion. perhaps, of a narrow margin at the apex and anterior border, was con¬ 
solidated. In 31 casks, the lower lobe alone was involved; in 13 cases, the 
upper lobe alone. When double, the lower lobes were usually affected together, 
but ill three, instances the lower lobe of one and the upper lobe of the other 
were attacked. In 3 cases, also, both upper lobes were affected. Occasion¬ 
ally the disease irtvolves the greater part of both lungs; thus, in one instance 
the left otgan with the exception of the anterior border was uniformly hepa- 
tizeil. while the right was in the stage of gray hepatization, except a still 
smaller portion in the onrrespoujljng region. In a third of the cases, red and 
, gra\ hepatization existed together. Tn 22 instances there was gray hepatiza- 
! turn. As a rule the unaffected portion of the lung is congested or (edematous. 

I When the greater portion of a lobe is attacked, the uninvolved part may be in 
a -t.ite of almost gelatinous (edema. The unaffected lung i' usually congested, 
particularly at the posterior part. This, it 11111-1 be remembered, may bo 
largely due to post-mortem subsidence. The iinintlumed portions are not 
always congested and (edematous. Tin* upper lobe may be dry and bloodless 
wlicii the lower lobe is uniformly consolidated. The average weight of a 
normal lung is about lino grammes, while that of an inflamed organ may be 
.51 mi. 2.000, or even 2.500 grammes. 

The bronchi contifin. as a rule, at the time of death a frothy serous fluid, 
nrelv the tenacious mucus so characteristic of pneumonic sputum. The 
nit on.- membrane is usually reddened, rarely swollen. In the affected areas 
lie smaller bronchi often contain fibrinous plugs. whieh'*tiiay extend into the 
tiger tidies, forming perfect easts. The bioiultial glands are swollen and 
iiai even be soft and^mlpy. The pleural surface of the inflamed lung is 
nvnviably involved when the process becomes superficial. Commonly, there 
s only a thin sheeting of exudate, producing slight turbidity of the mem- 
ii'tiiie \n only two of the hundred instances the pleura was not involved. 
In slime cases the fibrinous exudate may form a creamy layer an inch in tliick- 
tc" A serous exudation of variable amount i- not uncommon. 

Lesions in Other Organs.—The heart, particularly its right chamber, is dis¬ 
tended with firm, tenacious eoagula. which can be withdrawn from the vessels 
K dendritic moulds. In no other acute disease do wo meet with eoagula of 
'iicli solidity. The spleen is often enlarged, though in only 35 of the 100 
e ? M '' "as the weight above 2<>0 grammes. The kidneys show parenchymatous 
welling, turbidity of the cortex, and. in a very considerable proportion of the 
ca-i.-—25 per cent—chronic interstitial changes. 

i’'1'irarJUis is not infrequent, and occurs more particularly with pneu- 
1 "°iua of the left side and with double pneumonia. In 3 of the 100 autop- 
s *''' n was present, and in t of them the lappet of lung overlying the peri- 
tai'dnim with its pleura was involved. ; Eiidoiiinlilis is more frequent and 
%11 'i'ed in 16 of the 100 cases. I 11 5 of these the endocarditis was of the 
8u "ple character; in 11 the lesions were ulcerative. Of 209 eases of malig- 
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nant endocarditis which I collected fromlthe literature, 54 occurred* in pneu¬ 
monia. Kanthack found an antecedent pneumonia in 14.2 per cent of ea«s 
of infective endocarditis. In the recent figures collected by E. F. Wells, of 
.517 fatal cases of acute endocarditis, 22.3 per cent were in pneumonia. It ls 
more common on the left than on the right side of the heart. Of 61 of a ■ 
series of 107 cases of endocarditis in Professor Welch’s laboratory in which 
cultures were made, pneumococci were found in 21. Tn 7 of the cases there 
was a general pneumocoecie infection. Myocarditis and* fatty degeneration «{• 
the heart may be present in protracted eases. 

Meningitis, which is not infrequent, may be associated with malignant 
endocarditis. It was present in 8 of the 100 autopsies. Of 20 cases of menin¬ 
gitis in ulcerative endocarditis 15 occurred in pneumonia. The meningiti- is 
usually of the convex. .* 

Croupous or diphtheritic inflammation may occur in other parts. A croup¬ 
ous colitis , as pointed out by Bristowe, is pot very uncommon. It occurred 
in 5 of my 100 post mortems. It is usually a thin, flaky exudation, mu-t 
marked on the tops of the folds of the mucous membrane. In one case there 
was a patch of croupous gastritis, covering an area 2 by 8 cm., situated to the 
left of thfe cardiac orifice. 

The liver shows parenchymatous changes, and often extreme engorgement 
of the hepatic veins. 

Symptoms.— Course of the Disease ix Typical Cases. —We know hut 
little of the incubation period in lobar pneumonia. It is probably very short. 
There are sometimes slight catarrhal symptoms for a day or two. As a rule, 
the disease,sets in abruptly with a severe chill, which lasts from fifteen to 
thirty minutes or longer. In no acute disease is an initial chill so eon-tunt 
pr so severe. The patient may be taken abruptly in the midst of his work, or 
-way awaken out of a sound sleep in a rigor. The temperature taken during 
the chill shows thatrthe fever has already begun. If seen shortly after the 
onset, the patient has usually features of an acute fever, and complains of 
headache and general pains. Within a few hours there is pain in the -ide, 
often of an agonizing character; a short, dry, painful cough begins, and the 
respirations are increased in frequency. When seen on the second or third 
day, the picture in typical pneumonia is more distinctive than that prc-enled 
by any other acute disease. The patient lies flat in bed, often on the allVci'd 
side; the face is flushed, particularly one or both cheeks; the breathing is 
hurried, accompanied often with a short expiratory grunt; the ala; nasi dilute 
with each inspiration; herpes is usually present on the lip^ or nose p the eyes 
are bright, the expression is anxious, and there is a frequent short cough 
which makes the patient wince and hold his side.* The expectoration is 
blood-tinged and extremely tenacious. The temperature may be 10-1 nr 
105°. The pulse is full and bounding and the pulse-respiration ratio in" 1 ' 1 
disturbed. Examination of the lungs shows the physical signs of consolida¬ 
tion—blowing breathing and fine rales. After persisting for from seven tc 
ten days the crisis occurs, and with a fall in the temperature the patient p""® 
from the condition of extreme distress and anxiety to one of compand''"' 
comfort. 

Special Feature !.—The fever rises rapidly, and the height may be I" 1 ' ” 
105° within twelve hours. Having reached the fastigium, it is remark:' 1 '!, 
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constant.* Often the two-hour temperature chart will not show for two days 
more than a degree of variation. In children and in cases without chill the 
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Chart X.—Fever, Pulse, and Respiration in Lobar Pneumonia. 


is more gradual. In old persons and in drunkards the temperature range 
* lower than in children and in healthy individuals; indeed, one occasionally 
with an afebrile pneumonia. 
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The Cbisis— After the fevjpr has pvjrsisted for from five to nine or ion 
days there is an abrupt drop, known aS ,tli<> crisis, which is one of the-mM 
characteristic features of the disease. The day of the crisis is vamble. It 
is very uncommon before the third day, ajpl rare after the twelfth. 1 
seen it as^early as the third day. From the time of Hippocrates it has 
thought to be'more frequent on the uneven days, particularly the fifth and 
seventh A ^critical rise of a degree or two may occur. In one ca-e the 
temperature rose from 105° to nearly 101°. and then in a few hours tell to. 
normal. Not even after the chill in malarial fever do we see such a prompt 

The usual time is fro 


tave 

iivi^ 


five to twelve 
eight deems 


Ion as 


and rapid drop in the temperature. The usual ume is irout: 
hours, but often in an hour there may occur a tall of six dr 
(S. West). The temperature may be -abnormal after the crisis, §- 
96° or 9'° Usually there is an abundant sweat, and the patient .sink- into 
a comfortable sleep. * The day after the crisis there may be a slight «hUQ! "'“I 
rise A vmulo-crim is not very uncommon, in which on the fifth or mmIi 
day the temperature drops from 1(11° or l<»8° to 103°. and then rises again. 
When the fall takes place gradually within twenty-ftmr hours it is called a 
protracted crisis. If the fever persists beyond the twelfth day, the fall is 
likely to be by lysis. In children this mode of termination is common, and 
occurred in one-third of a series of 183 cases reported by Morrill. Occasion¬ 
ally in debilitated individuals the temperature drops rapidly just before death* 
more frequently there i- an ante-mortem elevation. In eases of delayed reso¬ 
lution the fever may per-ist for -ix or eight weeks. The crisis is the mo-t 
remarkable single phenomenon of pneumonia. \\ ith the fall in the fever dm 
respirations become reduced almost to normal, the pulse slows, and the patient 
passes from perhaps a state of extreme hazard and distress to one of -atVty 
and comfort, and yet, so far as the physical examination indicates, them is 
with the crisis no special change in the local condition in the lung. 

Paix. —There yearly a sharp, agonizing pain, generally referred m tin’ 
region of the nipple or lower axilla of the affected side, and much aggravated 
on deep inspiration and on coughing. It.is associated, os Aret.eus rem.uk-, 
with involvement of the pleura. It is absent in central pneumonia, and uuuh 
less frequqfit in apex pneumonia. The pain may be severe enough to rojinrc 
a hypodermic injection of morphia. As has been recognized for m"l' 
years, the pain may be altogether abdominal, either central or in the n-M 
iliac fossa, suggesting appendicitis. Crozer Griffith, enlling attention m dir 
frequency of the simulation in children, reports 8 cases, and has coll"to 
34 cases from the literature, many in adults. The operation for appendtcita 
has been performed. 

T)yspx (ka is an almost constant feature. Even eajly in the disense the r* 
pirations may be 30 in the minute, and on the second or third day bciioii 
40 and 50. The movements are shallow, evidently restrained, and 1 1 j 1 
patient is asked to draw a deep breath he cries out with the pain. Expirah" 
is frequently interrupted by an audible grunt. At first with the m< i’" 1 ' 1 
respiration there may be no sensation of distress. Later this may be I" 1 " 1 ' 1 
in a marked degree. In children the respirations may be 80 or e'en I 11 ' 
Many factors .combine to produce the shortness of breath—fthc pain m 1 
sfde,'the toxaemia, the fever, and the loss of function in a considerable an 
of the lung tissue. Sometimes there appear to be nervous factors at "° r 
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Thf^t it.does not depend upon the consolation is shown by the fact that 
after the crisis, without any change in the local condition of the lung, the 
number of respirations may drop to normal. The ratio between .the respira¬ 
tions and the pulse may be 1 tol2 or even 1 to 1.5, a disturbance rarely -o 
marked in any other disease. 

Cough. —This usually comes on with the pain in the side, and at first is 
‘eh}’, hard, and without any expectoration. Later it becomes Very characteri- 
tic—frequent, short,,restrained, and associated with great pain in the side, 
'in old persons, in drunkards, in the terminal pneumonias, and sometimes in 
young childrm, there may be no cough. After the crisis the cough usually 
becomes mucSpeasier and the expectoration more easily expelled. The cough 
is sometimes persistent, continuous, and by far the most aggravated and dis¬ 
tressing symptom of the disease. Paroxysms of coughing of great intensity 
after the crisis suggest a pleural exudate. 

Sputum. —A brisk haemoptysis may be the initial symptom. At first the 
sputum may be mucoid, but usually after twenty-four hours it becomes blood- 
tinged, viscid, and vqjgr tenacious. At first quite red from the unchanged 
blood, it gradually becomes rusty or of an orange yellow. The tenacious 
viscidity of the sputum is remarkable: it often 1ms to be wiped from the lips 
of the patient. When jaundice is present it may be green or yellow. In low 
types of the disease the sputum may lie fluid and of a dark brown color, 
resembling prune juice. The amount is very variable, ranging from loo to 
300 cc. in the twenty-four hours. In lot) ea-es m my clinic studied by Emer¬ 
son, in 10 there was little or no sputum; in 152 it was typically ru-tv; in 53 
blood-streaked; in 3 eases the sputum was very bloody. In children and very 
old people there may lie no sputum whatever. After the crisis the quantity 
variable, abundant in some eases, absent in others. 

Microscopically, the sputum consists of'leucocytes, mucus corpuscles, red 
lood-eorpuseles in all stages of degeneration, and brqnehial and- alveolar 
fithelinm. Iliematoidin crystals are occasionally met with. Of miero-organ- 
ins the pneumococcus is usually present, and sometimes Friedlander's bacillus 
ad the influenza bacillus. Very interesting constituents are small cell moulds 
f the alveoli and the fibrinous easts of the bronchioles; the latter may be 
3r .v plainly visible to the naked eye. and sometimes may form good-sized 
endritic casts. Chemically, the expectoration is particularly rich iu calcium 
blonde. 

Physical Signs.— Inspection. —The position of the patient is not eon- 
tant. He usually rests more comfortably on the affected side, or lie is propped 
P with the spine •curved toward it. Orthopiuva is rare. 

In a small lesion no differences may lx- noted between the sides: a- a 
movement is tnucli less on the affected side, which may look larger. 
Lth involvement of a lower lobe, the apex on the same side may show greater 
W'l'inent. The compensatory increased movement on the sound side is *oiue- 
'nies very noticeable even before the patient's chest is bared. The intercostal 
Pti 1 ' s are not usually obliterated. When the cardiac lappet of the left upper 
i involved there may lie a mnrked increase in the area of visible cardiac 
Ration. • Pulsation of the affected lung may cause a marked movement of 
, e chpstjrall (Graves). Other points to be noticed in the inspection are the 
gurney of the respiration, the action of the accessory muscles, such as the 
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Btemo-cleido-mastoids and scaleiy, and th<J dilatation of the nostrils with each 
inspiration. » 

Mensuration mav show a definite increase in the volume at the side,! 
affected, rarely more, however, than 1 or 1 Ji cm. 1 

Paltation. —The lack of expansion on the affected side is sometimes more 
readily perceived by touch than by sight. The pleural friction m ay,be felt. 
On asking the phtient to count, the voice fremitus is greatly increased in com¬ 
parison with the corresponding point on the healthy sidtx It is to be remcm-, 
bered that if the bronchi are filled with thick secretion, or if, in what is 
known as massive pneumonia, they are filled with fibrinous exudate, the tac¬ 
tile fremitus may be diminished. It is always well to ask the patient to cough 
before testing the fremitus. 

Percussion.-s-Iu the stage of engorgement the note is higher pitched and 
may have a somewhat tympanitic quality}' the so-called Shade's resonance. 
This can often be obtained over the lung tissue just above a consolidated area. 
L. A. Conner calls attention to a point which*nll observers must have noticed, 
that, when the patient is lying on his side, the percussion at the dependent 
base is ,£ deeper and more resonant than that, of the upper side,’’ which by con¬ 
trast may seem abnormal, and there may even lie a faint tubulabdoment added 
to the vesicular breathing on the compressed side. . When the lung is hepu- 
tized. the percussion note is dull, the quality varying a good deal from a note 
which has in it a certain tympanitic quality to one of absolute flatness. There 
is not-iha-wooden flatness of effusion and the sense of resistance is not so great. 
During resolution the tympanitic quality of the percussion note usually re¬ 
turn.-. For weeks or months after convalescence there may be a higher- 
pitched note on the affected side. Win trich’s change ip the percussion note 
when the mouth is ojien may lie very well mnrke^n pneumonia of the upper 
lobe. Occasionally there is an almost metallic quality over the consolidated 
area, and when thi^exists with a very pronounced amphoric quality in the 
breathing the presence of a cavity may bo suggesjpd. In doep-seated pneu¬ 
monias there may be for several days no change in the percussion note. 

Auscultation.— Mpjjot. suppressed breathing in the affected part is often 
a marked feature in the early stage, and is always suggestive. Only in a few 
cases is the breathing harsh or puerile. Tory early there is heard at the end 
of inspiration the fine crepitant rale, a series of minute cracklings heard close 
to the ear, and perhaps not audible until a full breath is drawn. This is prob- 
aHly~n fine pleural crepitus, as J. B. learning maintained; it is usually be¬ 
lieved to be produced in the air-cells and finer bronchi by the separation of 
the sticky exudate.f_JnJhe.stage of red hepatization and when dulness is well 
defined, the.respiratiou is* tubular, similar to that hjard in health over the 
larger bronchi. It is heard first with expiration (a point noted by James 
Jackson, Jr.), and is solffifitlof low pitch. Gradually it becomes more in¬ 
tense, and finally presfenfs~ah Intensify unknown in any other pulmomui 
affection—of high pitch, perfectly dry, and of equal length with’inspirntioi 
and expiration':"' Tt'Ts simply the propagation of the laryngeal and trachea 
Jsounds through the bronchi and the consolidated lung tissue. The perinea 
oility of the bronchi is essential to its production. ^Tubular breathing is ab«!» 
inthe excessively rare cases of massive pneumonia in which the larger brunet 
are completely filled with exudation. /Ijfhen resolution begins mucous rail 
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gf■ all siaes can be heard. At first, they are f small and have been called the 
^dux-ctepilus.*, The voice-sounds tjnd the expiratory grunt are transmitted 
through the consolidated lung with great intensity. /This bronchophony may 
have a curious nasal, quality, to -trhich the term icgophony has been given. 
There are cases in which the consolidation is deeply seated—so-called central 
pneumonia, in which the physical signs are slight or even absent, yet the 
cough, the rusty expectoration, and general features make the diagnosis 
.certain. 

Ciroulatory Symptoms.—During the chill the pulse is small, but in the 
succeeding fever it becomes full and bounding. In cases of moderate severity 
it ranges from 100 to 116. It is not often dicrotic. Tn strong, healthy indi¬ 
viduals and in children there may be no sign of failing pulse throughout 
the attack. With extensive consolidation the left ventricle may receive a 
very much diminished amount, of blood and the pulse in consequence may 
Ik* small. In the old and feeble it may he small and rapid from the outset. 
The pulse may be full, soil, *Sry deceptive, and of no value whatever in 
prognosis. 

Blood PREssntE. —During the first few days there is no change. The 
extent of involvement seems to have Do effect upon the peripheral blood pres¬ 
sure. In the Toxic eases the pressure may begin to fall early; a drop of 15-20 
mm. Hg. is perfectly safe, but a progressive full indicates the need of stimula¬ 
tion. A sudden drop is rarely seen except just before death. A slow, gradual 
fall of more than 20 mm. ilg. means eardio-vascular asthenia, and calls for an 
increase in the stimulation. The crisis has no effect on the blood pressure. 
The heart-sounds are usually loud and clear. During the intensity of the fever, 
particularly in children, bruits are not uncommon both in the mitral and in 
the pulmonic areas. The^eond sound over the pulmonary artery is accen¬ 
tuated. Attention to this sign gives a valuable indication as to the condition 
of the lessor circulation. With distention of the right chambers and failure 
of the right ventricle to §mpty itself completely the pulmonary second sound 
becomes much less distinct. When the right heart is engorged there may be 
an increase in the dulnc«s to the right of the sternum. With gradual heart 
.weakness and signs of dilatation the long pause is greatly shortened, the 
sounds approach each other in tone and have a fictal character (etuhryo- 
cardia). 

There may be a sudden early collapse of the heart with very feeble, rapid 
pulse and increasing cyanosis. 1 have known this to occur on the third day. 
E'en when these symptoms are very serious recovery may take place. In 
other instances without any special warning death may occur even in robust, 
previously healthy men. The heart weakuess may lie due to paralysis of the 
raso-motor centre an<? consequent lowering of the general arterial pressure, 
flic soft, easily compressed pulse, with the gray, ashy facies, cold hands and 
the clammy perspiration, and the progressive prostration tell of a toxic 
action on the vaso-motor centres. Endocarditis and pericarditis will be eon- 
81 (luted under complications. 

Blood, —Ana; mi a is rarely seen. Bollinger has called attention to an 
°ligu*inia due to the large amount of exudate. A decrease in the red cells may 
°ceur at the time of the crisis. There is in most cases a leucoeytosis, which 
appears early, persists, and disappears with the crisis. The leucocytes may 
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Ml in the leucocytes..often «U tta eoinci.l,,’, 
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tosis may be absent, and in any case the continuous absence may be ^ ^ 

an unfavorable sign. A striking feature in the blood-slide A the ne ^ 

density of the fibrin network. This corresponds to the> great Th 

fibrin rlnr-proportion T jpj a f from 4 to 10 parts per . tho usa^.- 
Mn^.pUteL are greatly ijimam. 
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Digektive Organs, —The tongue! is white* and furred, and in severe toxic 
eases rapidly becomes dry. Vomiting is not uncommon at the onset in chil¬ 
dren. The appetite is lost. Constipation is more common than diarrhoea. 
A distressing and sometimes dangerous symptom is meteorism. Fibrinous, 
pneumococcic exudates may""occur in the conjunctiva-, nose, mouth, prepuce, 
and anus (Cary). The liver may be depressed by the large right lung, or 
enlarged from the engorged right heart, or as a result of the infection. The 
spleen is usually enlarged, and the edge can be felt during a deep inspiration. 

Skin.—Among cutaneous symptoms one of the most interesting is the 
association of herpes with pneumonia. Not excepting malaria, we see labial 
herpes more frequently in this than in any other disease, occurring, as it 
does, in from 12 to 40 per cent of the cases. It is supposed to lie of favorable 
prognosis* and figure* b^ye been'quoted in proof of this assertion. It may 
also occur on the genitals,#dn<^. anus. Its significance and relation to 

the disease are unknownl.* At th#wfoght of the disease sweats are not common, 
but at the crisis they may? be prp{jfe. Redness of one cheek is a phenomenon 
long recognizotLin connection. ijS pneumonia, and is usually on the same 
side as the diW^h A diffitdetrajuiema is occasionally seen, and in rare cases 
purpura. JamHke is refer&jEitiJamong the complications. 

Urine.—Eany in the yRseaSff it present-, the usual febrile characters of 
high color, high specific gravity, and increased acidity. A trace of albumin 
is very common. There may be tube-casts, and in a few instances the exist¬ 
ence of albumin, tube-easts, and blood indicates the presence of an acute 
nephritis. The urea and uric acid are usually increased at first, but may lie 
much diminished before the crisis, to increase greatly with it,- onset. Robert 
Hutchison’s researches show that a true retention of chlorides within the 
body takes place, the average amount being about 2 grams daily. It is a more 
constant feature of pneumonjl than of any other febrile disease, and this 
being the case, a diminution or the chlorides in the urine may be of value in 
the diagnosis from pleurisy with division or empyema. It is to be remem¬ 
bered that in dilatation of the stomach chlorides may be absent. Haematuria 
is a rare complication. 

Cerebtal Symptoms. —Headache is common. In children convulsions occur 
frequently at the outset. Apart from meningitis, which will be considered 
separately, one may group the cases with marked cerebral features into— 
First, the so-called cerebral pneumonias of children, in which the disease 
*ts in with a convulsion, and there art- high fever, headache, delirium, great 
irritability, muscplar tremor, and perhaps retraction of the head and neck, 
trie diagnosis of meningitis is usually made, and the local affection may be 

overlooked. 

Secondly, the cases with maniacal symptoms. These mav occur at the 
Ter f outset, and I once performed an autopsy on a case in which there ( was 
Oo suspicion whatever that the disease was oilier than acute mania. The 
°nse physician should give instructions to the nurses io watch such eases 
very carefully. On March 22. 1894, a patient who had been doing very well, 

I b the exception of slight delirium, while the orderly was out of the room 
°r,a few moments, got up, raised the window, and jumped out, sustaining 
fracture of the leg and of the upper lumbar vertebrae, of which he died. 
Thirdly, alcoholic cases with the features of delirium tremens. It should 
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be an invariable rule, even if fever be notj present, to examine the lungs in a 
ease of mania a potu. 

Fourthly, cases with toxic features, respmbling rather those of ujtemia. 
Without a chill and without cough or pain* in the side, a patient may ha\e 
fever, a little shortness of breath, and then gradually grow dull mentally, and 
within three days be in a condition of profound toxaemia with low, muttering 
delirium. 

It is stated that .apex pneumonia is more often accompanied with se\ ere' 
delirium. Occasionally the cerebral symptoms occur immediately after the 
crisis. Mental disturbance may persist during and after convalescence, and 
in a few instances delusional insanity follows, the outlook in which i. 
favorable. 

Complications.—Compared with typhoid fever, pneumonia has* but few 
complieations and still fewer sequelae The most important are the fol¬ 
lowing : " *• 

Pleurisy is an inevitable event when the inflammation reaches the surface 
of the lung, and thus can scarcely he termed a complication. But there are 
cases in which the pleuritic features take the first place—cases to which the 
term pleuro-pneumonia is applicable. The exudation may be scro-fibrinou- 
with copious effusion, differing from that of an ordinary acute pleurisy m 
the greater richness of the fibrin, which may form thick, tenacious, curdy 
layers. Pneumonia on one side with extensive pleurisy on the other is some¬ 
times a puzzling complication to diagnose, and an aspirator needle may lie 
required to settle the question. Empyema is one of the most common com¬ 
plications, and has of late increased in frequency. During the eight years. 
1883-’90, there were at Guy’s Hospital ' cases of empyema among -145 cast's 
of pneumonia, while in the eight years. 1891-98, there were 38 cases among 
896 cases of pneumonia (Ilale White). Influenza may be responsible for the 
increase. The pneumococcus i- UMtally present; in a few the streptococci!-, 
in which case the prognosis is not -o good. Recurrence of tins fever after the 
crisis or persistence of it after the tenth day, with sweats, leucoeytosis. and 
perhaps an aggravation of the cough, are -u-picious symptoms. The dulne-s 
persists at the base, or may extend. The breathing is feeble and there are no 
rales. Such a condition may be closely simulated, of course, by the thickened 
pleura. Exploratory aspiration may settle the question at once. There arc 
obscure eases in which the pus ha- been found only after operation, as the 
collection may be very small. 

Pericarditis was present in 31 of 663 patients in my wards at the .Inhm 
Hopkins Hospital ((.'ha turd). It is often a terminal affair and ovcrlon'.id. 
The mortality is very high; 2!) of the til cases died? Pleurisy is an almost 
constant accompaniment, being present in 28 of the 29 autopsies in our series 
In only 3 cases was the effusion purulent and in large amount. 

Endocarditis. —The valves on the left side arc more commonly attacked, 
and particularly if the seat of nrterio-selerosis. It is particularly liable to 
attack persons with old valvular disease. There may be no symptoms indica¬ 
tive of this complication even in verv severe cast's, Tt may', howe'er- 
be suspected in cases (1) in which the fever is protracted and irregular: 
(2) when signs of septic mischief arise, such as chills and sweats; (3) "•hen 
flnbolic phenomena appear. The frequent complication of meningitis will 
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the endocarditis of pneumonia, which lias already been mentioned, gives 
prominence to the cerebral symptojns in these cases. The physical signs may 
be very deceptive. There are instances in which no cardiac murmurs have 
been heard. In others the occurience under observation of a loud, rough mur¬ 
mur, particularly if diastolic, is extremely suggestive. 

Thrombosis. —Ante-mortem clotting in the heart, upon which the old 
writers laid great stress, is very rare. Thrombosis in the peripheral veins is 
also uncommon. Tjvo cases occurred at my clinic, which have been reported 
by Steiner, who was able to collect only 11 cases from the literature. In. 27 
out of 32 cases which were fully reported, the thrombosis occurred during con¬ 
valescence. It is aimost alwavs in the femoral veins. A rare complication is 
embolism of one of the larger arteries. I saw in Montreal an instance of 
embolisgi of the femoral artery at the height of pneumonia, which necessitated 
amputation at the thigh. The patient recovered. Aphasia has been met with 
in a few instances, setting in abruptly with or without hemiplegia. 

Meningitis is perhaps tlmaTiiost -MMaplwHtt-ifm-vvf- pneumonia. It 

varies very much at different times and in different regions. My Montreal 
experience is rather exceptional, as 8 per cent of the fatal cases had this com¬ 
plication. It usually comes on at the height of the fever, and in the majority 
of the cases is not recognized unless, as before mentioned, the base is involved, 
which is not common. Occurring later in the disease, it is more easily diag¬ 
nosed. In some cases it is associated with infective endocarditis. The pneu¬ 
mococcus has been found in the exudate. 

Peripheral neuritis is a rare complication, of which several cases have been 
described. 

Gastric complications are rare. A croupous gastritis has already been 
mentioned. The croupous colitis may induce severe diarrhoea. 

Abdominal Pain. —It is by no means uncommon to have early pain, either 
in the region of the umbilicus or in the right iliac fossa, and a suspicion of 
appendicitis is arou-cil; indeed, a catarrhal form of Ifiis disease may occur 
coineidentlv with the pneumonia. In other instances so localized may the pain 
be in the region of the pancreas, associated with meteorism and high fever, 
that the diagnosis of acute hamiorrhagie pancreatitis is made. Such a case 
occurred in Februarv, 1005. in the wards of my colleague Dr. Ilalsted. The 
patient was admitted in a desperate condition, all the symptoms were abdom¬ 
inal, and the apex pneumonia was not discovered. Peritonitis is a rare com¬ 
plication, of which we have had only two or three instances. It is sometimes 
in the upper peritoneum, and a direct extension through the diaphragm. Tt 
is usually in the severer cases and not easy to recognize. In one case, indeed, 
in which there was a friction along the costal border, which we thought indi¬ 
cated a peritonitis. *it was communicated from the diaphragmatic pleura. 
Meteorism is not infrequent, and is sometimes serious. In some cases it may 
be due to a defect in the mechanical action of the diaphragm, in others to an 
acute septic catarrh of the bowels, or to a toxic paresis of the walls, occasion¬ 
ally to peritonitis. Jaundice occurs with curious irregularity in different 
outbreaks of the disease. In Baltimore it was more common among the negro 
pntients. It sets in early, is rarely very intense, and has not the characters 
°f obstructive jaundice. There are cases in which it assumes a very serious 
form. The mode of production is not well ascertained. It does not appear 
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to bear any definite relation to the degree of hepatic engorgement, apd it is 
not always due to catarrh of the ducts. [Possibly it may be, in great par(, 
hsematogcnous. 

Parotitis occasionally occurs, commonly in association with endocarditis. 
In children, middle-oar disease is not an infrequent complication. 

Bright's disease docs not often follow pneumonia. 

The relations, of arthritis and pneumonia are very interesting. It may 
precede the onset, and the pneumonia, possibly with endocarditis and pleurisy, 
may occur as complications. In other instances at the height of an ordinary 
pneumonia one or two joints may become red and sore. On the other hand, 
after the crisis has occurred pains and swelling may come on in the joints. 

Belapse. —There are cases in which from the ninth to the eleventh day the 
fever subsides, and after the temperature has been normal for a day pr two a 
rise occurs and fever may persist for another ten days or even two weeks. 
Though this might be termed a relapse, it is more correct to regard it as an 
instance of an anomalous course of delayed'resolution. Wagner, who has 
studied the subject carefully, says that in his large experience of 1,100 chm>< 
he met with only 3 doubtful cases. When it does occur, the attack is usually 
abortive and miid, -In the case of Z. 11. (Medical Xo. J. IT. H„ 4223), with 
pneumonia of the right lower lobe, crisis occurred on the seventh day, and 
after a normal temperature for thirteen days he was discharged. That night 
he had a shaking chill, followed by fever, and he had recurring chills with 
reappearance of the pneumonia. In a second ease (Medical Xo. J. IT. 11.. 
4538) crisis occurred on the third day, and there was recurrence of pneumonia 
■ on the thirteenth day. 

Recurrence is more common in pneumonia than in any other acute disease. 
Bush gives an instance in which there wore 28 attacks. Other authorities nar¬ 
rate cases of 8, 10, and even more attacks. 

Convalescence in mieumonia is usually rapid, and sequela; are rare. After 
the crisis, sudden deaFh has occurred when the patient has got up too soon. 
With the onset of fever and persistence of the leucocytosis the affected side 
should be very carefully examined for pleurisy. With a persistence of the 
•dulness the physical signs may be obscure, but the use of a small exploratory 
needle will help to clear the diagnosis. 

Clinical Varieties. —Local variations are responsible for some of the mo-t 
marked deviations from the usual type. 

Apex pneumonia is said to be more often associated with adynamic fea¬ 
tures and with marked cerebral symptoms. The expectoration and cough may 
be slight. 

Migratory or creeping pneumonia, a form which successively involves one 
lobe after the other. * 

Double pneumonia has no peculiarities other than the greater danger con¬ 
nected with it. 

Massive pneumonia is a rare form, in which not alone the air-cells but 
the bronchi of an entire lobe or even of a lung are filled with the fibrinous exu¬ 
date. The auscultatory signs are absent; there is neither fremitus nor tubu- 
lat.bieathing, and on percussion the lung is absolutely flat. It closely resem¬ 
bles pleurisy with effusion. The moulds of the bronchi may be expectorated 
in violent fits of coughing. 
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Central■ Pneumonia. —The inflaijunation may be deep-seated at the root 
of the lung or centrally placed in s lobe, and for several days the diagnosis 
nmy be in doubt. It may not be until the third or fourth day that a pleural 
friction is detected, or that dulneis or blowing breathing and rales are recog¬ 
nized. I saw in 1898 with Drs. II. Adler and Chew a young, thin-chested girl 
iu whom at the end of the fourth day all the usual symptoms of pneumonia 
were present without any physical signs other than a few clicking rales at the 
'left apex behind. The thinness of the patient greatly facilitated the examina¬ 
tion. The general features of pneumonia continued, and the crisis occurred 
on the seventh day. 

i Pneumonia in Infants. —It is sometimes seen in the new-born. In in¬ 
fants it very often sets in with a convulsion. The apex of the lung seems 
more frequently involved than in adults, and the cerebral symptoms are more 
marked. The torpor and coma, particularly if they follow convulsions, and 
the preliminary stage of excitement, may lead to the diagnosis of meningitis. 
Pneumonic sputum is rarely seen in children. 

Pneumonia in tiie Aged. —The disease may be latent and set in with¬ 
out a eftill; the cough and expectoration are slight, the physical signs ill- 
defined aud changeable, and the constitutional symptoms out of all propor¬ 
tion to the extent of the local lesion. 

Pneumonia in Ai.cohoi.ic Subjects. —The onset is insidious, the symp¬ 
toms masked, the fever slight, and the clinical picture usually that of delirium 
tremens. The thermometer alone may indicate the presence of an acute dis¬ 
ease Often the local condition is overlooked, a* the patient makes no com¬ 
plaint of pain, and there may be very little shortness of breath, no cough, and 
no sputum. * 

Terminal Pneumonia. —The wards and the post-mortem room show 
a very striking contrast in their pneumonia statistics, owing to the occur¬ 
rence of what may be called terminal pneumonia. During the winter months 
patients with chronic pulmonary tuberculosis, arterio-sclerosis, heart disease, 
Bright's disease, and diabetes are not infrequently carried off by a pneu¬ 
monia which may give few or no signs of its presence. There may be a slight 
elevation of temperature, with increase in the respirations, but«thc patient 
h near the end and perhaps not in a condition in which a thorough physical 
examination can be made. The autopsy may show pneumonia of the greater 
pari of one lower lobe or of the apex, which had entirely escaped notice. 
In diabetic patients the disease often runs a rapid and severe course, and may 
and in abscess or gangrene. 

Some of the most remarkable variations in the clinical course of pneu¬ 
monia depend probably upon the severity, possibly upon the nature of the 
infection. Further investigation may enable us to say how far the associated 
organisms, so often present, may he responsible for the differences in the 
d'njoal course. ' 

Secondary Pneumonias. —These are met with chiefly in the specific 
fevers, particularly diphtheria, typhoid *fever, typhus, influenza, and the 
plague. Anatomically, they rarely present the typical form of red or gray 
digitization. The surface is smoother, not so dry, and it is often a pseudo- 
lobar condition, a consolidation caused by closely set areas of lobular involve¬ 
ment. Histologically, they are characterized in many instances by a more 



184 


SPECIFIC INFECTIOUS DISEASES. 


cellular, less fibrinous exudate, Which hidy also infiltrate the alveolar walls, 
Tyt^ifljpgippilv a large number of different organisms have been found, 
the specific microbe of the primary disease, usually in association with tlig> 
streptococcus pyogenes or the staphylococcus; in some instances the colon l 
bacillus has been present. 

The symptoms of the secondary pneumonias often lack the striking defi¬ 
niteness of the primary croupous pneumonia. The pulmonary features may 
be latent or masked altogether. There may be no cough and only a slight in-' 
crease in the number of respirations. The lower lobe of one lung is most com¬ 
monly involved, and the physical signs arc obscure and rarely amount to 
more than impaired resonance, feeble breathing, and a few crackling rales. 

Epidemic pneumonia has already boon referred to. It is, as a rule, more 
fatal, and often displays minor complications which differ in different out¬ 
breaks. In some the cerebral manifestations are very marked; in others, the 
cardiac; in others again, the gastro-intcstinal. 

Larvae Pneumonia. —Mild, abortive types are seen, particularly in insti¬ 
tutions when pneumonia is prevailing extensively. A patient may have the 
initial symptoms of the disease, a slight chill, moderate fever, a few indefi¬ 
nite local signs, and herpes. The whole process may only last for two or three 
days; some authors recognize even a one-day pneumonia. 

Asthenic, Toxic, or Typhoid Pneumonia. —The toxaunic features 
dominate the scene throughout. The local lesions may be slight in extent 
and the subjective phenomena of the disease absent. The nervous symptoms 
usually predominate. There are delirium, prostration, and early weakne-s. 
Very frequently there is jaundice, Castro-intestinal symptoms may be pres¬ 
ent, particularly diarrhcea and meteorimn. In such a eas§, seen about the eml 
of the first week, it may be difficult to say whether the condition is one of 
asthenic pneumonia or one of typhoid fever which has set in with early local¬ 
isation in the lung. ‘Here the Widal reaction and cultures from the blood are 
important aids. In these cases there is really a pneumococcus scpticamnn, 
and the organisms may sometimes be isolated from the blood. Possibly, ton, 
there is a mixed infection, and the streptococcus pyogenes may be in large 
part responsible for the toxic features of the disease. 

Association or Pneumonia with Other Diseases, —(a) W ith M alaria . 
—A malarial pneumonia is described bv many observers and thought to be 
particularly prevalent in some parts of the United States. One hears of it, 
indeed, even where true malaria is rarely seen. With our large experience 
in malaria, amounting now to between two and three thousand cases, and 
a considerable number of pneumonia patients every year, we have only bad 
a few cases in which the latter disease has set in during*malarial fever, or rn'» 
tiewdrjTtreittrer ease the malaria yields promptly to the action of quinine. 
A special form of pneumonia due to the malarial parasite is unknown. Act 
there are cases reported by Craig and others in which in an acute malarial 
infection the features suggest pneumonia at the onset, but the parasites are 
found in the blood, and under the use of quinine the fever drops rapidly anil 
the pnenmonia symptoms clear up. Such a case as the following we see occa¬ 
sionally: A patient was admitted, March 16,1894, with tertian malarial fever. 
The lungB were clear. A pneumonia began thirty-six hours after admission. 
Quinine w4s given that evening, and the malarial organisms rapidly di-up' 
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peared’from the blood. There wik successive involvement of the right lower, 
the middle, and the left lower lobe. The temperature fell by crisis on the 
24th, and there were no features in the disease whatever suggestive of malaria. 
In other instances we have fouid a chill in the course of an ordinary pneu¬ 
monia to be associated with a malarial infection, and quinine has rapidly 
and promptly caused the disappearance of the parasites from the blood. 

(6) Pneumonia, and Acule Arthritis .—We have already spoken under 
complications of thfs association, which is more frequently seen in children. 

(c) Pneumonia and Tuberculosis .—Many subjects of chronic pulmonary 
tuberculosis die of an acute croupous pneumonia. A point to be specially 
borne in mind is the fact that acute tuberculous pneumonia may set in with 
all the features and physical signs of fibrinous pneumonia (see page 175). 

For‘the consideration of the association of pneumonia with typhoid fever 
and influenza, the reader is referred to the sections on those diseases. 

Post-opebaiion Pneumonia.— Before the days of anaesthesia, lobar 
pneumonia was a well-reeognized cause of death after surgical injuries and 
operations. Norman Cheevcrs, in an early number of the Guy’s Hospital 
Reports, calls attention to it as one of the most frequent causes of death after 
surgical procedures, and Erichsen states that of -11 deaths after surgical in¬ 
juries 23 cases showed signs of pneumonia. The lobular form is the most 
frequent. I have already referred to the contusion-pneumonia described by 
Litten. 

Ether Pneumonia.— The question of a direct relation between ether 
narcosis and pneumonia has been much discussed of late years, having been 
raised by Mr. Lucas, of Guy's Hospital. The statistics are by no means 
unanimous. The London anesthetists, particularly Hewitt and Silk, seem to 
have had a fortunate experience, Silk having found among 5,000 cases 13 of 
pneumonia; 8 of these were tongue or jaw eases. The German experience 
is very different. Von Beck states that, owing to the injurious after-effects 
upon the respiratory tract, the use of ether has been largely restricted in 
Czerny’s clinic. Gurlt reports 52,177 cases, with 30 eases of pneumonia and 
15 deaths.- We usually had three or four cases each year at the Johns Hopkins 
Hospital. Czerny suggests that the relation of these ether pneumonias to 
abdominal operations is associated with the pain on coughing, which leads to 
an accumulation of secretion, and through this-to retention or aspiration pneu¬ 
monia. Among the various views brought forward to account for it are the 
rapid evaporation of the ether, causing chilling of the pulmonary tissues, chill¬ 
ing of the patient at the time of operation, infection from the inhaler, and 
direct action of the ether. 

The probability is that the prolonged etherization lowers the vitality of 
the tissues of the finer bronchi and permits the pathogenic organisms (which 
arc almost always present) to do their work. The pneumonia is more fre¬ 
quently lobular than lobar. Neuwerck, and subsequently Whitney, have sug¬ 
gested thorough disinfection of the mouth and throat before operation. 

Delated Resol ution in Pneumonia. —The lung is restored to its nor¬ 
atal state by tfie liquefaction ahd~aBiorption of the exudate. There are 
cases in which resolution takes place rapidly without any increase in (or, 
indeed, without any) expectoration; on the other hand, during resolution it is 
not uncommon to find in the sputa the little plugs of fibrin anfl leucocytes 
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■which have been loosened from the air-cells and expelled by eoughihg. A 
variable time is taken in the restoration of the lung. Sometimes within a 
week or ten days the dulness is greatly diminished, the breath-sounds become 
clear, and, so far as physical signs are any (guide, the lung seems perfectly 
restored. It is to be remembered that in any case of pneumonia with extensive 
pleurisy a certain amount of dulness will persist for months, owing to thick¬ 
ening of the pleura. 

Delayed resolution is a condition which causes much ahxietv to the physi¬ 
cian. While it is perhaps more* frequent in debilitated persons, yet it is met 
with in robust, previously healthy individuals, and in cases which have had 
a verv tvpieal onset and course. The condition is stated to bejuost frequent 
in apex pneumonia ,3 Venesection has been assigned as a cause. The solid 
exudate may persist for weeks and yet the integrity of the lung may ulti¬ 
mately be restored. Grissole describes the lung from a patient who died on 
the sixtieth day, in which the affected part shojyed a condition not unlike that 
of the acute stage. 

Clinically, there are several groups of cases: Fiys t. those in which the 
crisis occurs naturally, the temperature falls and remains normal, but the 
local features persist—well-marked flatness with tubular breathing and rale-. 
Resolution may occur very slowly and gradually, taking from two to three 
weeks. ln_n. scoond group of eases the temperature falls byjysis. and with (lie 
persistence of the local signs there is slight fever, sometimes sweats and rapid 
pulse. The condition may persist for three or four weeks, or. as in one of my 
eases, for eleven weeks, and ultimately perfect resolution occur. During all 
this time there may he little or no sputum. The practitioner is naturally 
much exercised, and he dreads lest tuberculosis should supervene. In, a third 
group the crisis occurs or the fever falls by lysis, but the consolidation persi-t* 
and there may he intense bronchial breathing, with few or no rales, or the fetor 
may recur and the patient may din exhausted. In 1 of my 100 autopsie- a 
patient, aged fifty-eight, had died on the thirty-second day from the inilutl 
chill. The right lung was solid, grayish in color, firm, and presented in 
places a translucent, semi-homogeneous aspect. fn these areas the alveolar 
walls were thickened, and the plugs filling the air-cells were undergoing trans¬ 
formation into new connective tissue. This fibroid induration may ..I 

gradually and lie associated with shrinkage of the affected side, and the gradual 
production of a cirrhosis or chronic interstitial pneumonia. 

Ordinary fibrinous pneumonia never terminates in tulierculosis. The in¬ 
stances of caseous pneumonia and softening which have followed an acute 
pneumonic process have been from the outset tuberculous. 

T ermination’ in Abscess. —This occurred in 4 of my 100 autop.-ic-. 
Usually the lung breaks down in limited areas and the abscesses are not 
large, but they may fuse and involve a considerable proportion of a lolio. 
The condition is recognized by the sputum, which is usually abundant and 
contains pus and elastic tissue, sometimes eholesterin crystals and hieinu- 
toidin crystals. The cough is often paroxysmal and of great severity; usu¬ 
ally the fever is remittent, or in protracted eases intermittent in character, 
and there may be pronounced hectic symptoms. When a case is seen for the 
first time it may be difficult to determine whether it is one of abscess of the 
lung or a ldbal empycama which has perforated the lung. 
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. Ganubenb . —This is most coimnonly seen in old debilitated persons. 
It was present in 3 of my 100 autopsies. It very often occurs with abscess. 
The gangrene is associated with the growth of the saprophytic bacteria on 
a soil made favorable by the presence of the pneumococcus or the strepto¬ 
coccus. Clinically, the gangrene is rendered very evident by the horribly 
fetid odor of the expectoration and its characteristic features. In some in- 
ttances the gangrene may be found post mortem when elinicafly there has not 
i been any evidence of»its existence. 

Prognosis. —Pneumonia is the njost fatal of all acute diseases, killing .more 
tha n diph theria, and outranking even consumption as a cause of death. 

Hospital statistics show that the mortality ranges from 20 to 40 per cent. 
Of 1,012 eases at the Montreal General Hospital, the mortality was 20.4 per 
cent. It appears to be somewhat more fatal in southern climates. Of 3,969 
ca-es treated at the Charity Hospital. New Orleans, the death-rate was 38.01 
per cent. The mortality at the Johns Hopkins Hospital has been about 25 
per cent in the whites and 30 f>er cent in the colored. In 704 cases at the 
Pennsylvania Hospital the mortality was 29 per cent. At the Boston City 
Hospital, in 1,443 eases the mortality was 29.1 per cent. It has been urged 
that the mortality in this disease has been steadily increasing, and attempts 
have been made to connect this increase with the expectant plan of treatment 
at present in vogue. But the careful and thorough analysis by C. N. Townsend 
and A. Coolidge, Jr., of 1.000 eases at the Massachusetts General Hospital in¬ 
dicates clearly that, when all circumstances are taken into consideration, this 
conclusion is not justified. 

According to the analysis of 708 eases at St. Thomas's Hospital by Had¬ 
den. II. IV. G. Melvpnzie, and IV. W. Ord. the mortality progressively in- 
reases from the twentieth year, rising from 3.7 per cent under that age to 22 
ier cent in the third decade, 30.8 per cent in the fourth. 47 per cent in the 
iftli. 51 per cent in the sixth, 63 per cent in the seventh decade. Of 465,400 
■a^os collected by E. F. Wells from various sources, 94,826 died, a mortality 
if '.’u.4 per cent. 

The mortality in private practice varies greatly. R. P. Howard treated 
I7u eases with only 6 per cent of deaths. Fusscll has recently reported 134 
■a'os with a mortality of 17.9 per cent. The mortality in children is somc- 
inies very low’. Morrill has recently reported 6 deaths in 123 eases of frank 
inoumonia. On the other hand, Goodhart had 25 deaths in 120 cases. 

Tliei following are among the circumstances which influence the prog- 
ioms ; 


-i gc .—As St urges remarks, the old are likely to die, the young to recover, 
tender one year it is mope fatal than between two ahd five. Fussell lost 5 out 
8 eases in sucklings. At about sixty the death-rate is very high, amounting 
to Hi i or 80 per cent. From the reports of its fatality in some places, one 
nay say that to die of pneumonia is almost the natural end of old people. 

As already stated, the disease is more fatal in the negro than in the 
thito race. 

Previous habits of life and the condition of bodily health at the time of 
j' u ’ attack form the most important factors in the prognosis of pneumonia. 

analyzing a series of fatal cases one is very much impressed with the num- 
" er of cases in which the organs shown signs of degeneration. In 25 of my 
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100 autopsies at the Montreal General Hospital the kidneys showed axtehsivtt 
interstitial changes.' Individuals debilitated from sickness or poor food, Kttrfl 
drinkers, and that large class of hospital patients, composed of robust-loo^|*l 
laborers between the ages of forty-five and sixty, whose organs ghow sigiup3| 
wear and tear, and who have by excesses in alcohol weakened the resdS^y 
power, fall an easy prey to the disease. Very few fatal cases occur in robusija 
healthy adults. 'Some of the statistics given by army surgeons show better 
than any others the low mortality from pneumonia in-.healthy picked men. 
The death-rate in the German army in over 40,000 cases was only 3.0 per cent. 

Certain complications and terminations are particularly serious. The 
meningitis of pneumonia is probably always fatal. Endocarditis is extremely 
grave, much more so than pericarditis. Apart from these serious complica¬ 
tions. the fatal event in pneumonia is due either to a gradual to.xa.nuia or to 
mechanical interference with the respiration and circulation. 

Much stress has been laid of late upon the factor of Icucoci/tosis as an 
element in the prognosis. A very slight or complete absence of a leueocvtn-is 
is rightly regarded as very unfavorable. 

Toxaemia is the important prognostic feature in the disease, to which m 
a majority of the cases the degree of pyrexia and the extent of consolidation 
are entirely subsidiary. It is not at all proportionate to the degree of lung 
involved. A severe and fatal toxiemia may occur with the consolidation of 
only a small part of one lobe. On the other hand, a patient with compli-u* 
solidification of one lung may have no signs of a general infection. The 
question of individual resistance seems to be the most important one. ami 
one secs even most robust-locking individuals fatally stricken within a few 
days. 

Death is rarely due to direct interference with the function of re-pin¬ 
ion, even in double pneumonia. Sometimes it seems to lie cau sed I n the 
jxtensive involvement with oedema of the other parts_of > Jtlie.Iung-. v nn 
ai gorgcrncnf wifh pr ogressive weakness of the right heart. But death is nm-t 
Sequently due to the aetion of the poisons on the vaso-motor centre-, w itli 
progressive lowering of the blood pressure. This is a much more scrion* 
factor than direct weakness of the heart muscle itself. 

Diagnosis.—Xo disease is more readily recognized in a large majorm ni 
the cases. Thoraxternal characters, thejmuta, nnd the physical signs comlmii 
to make one of the clearest of clinical pictures. After a study in the p"-t- 
mortem room of my own and others’ mistakes. 1 think that the ordinnrv lnluii 
pneumonia of adults is rarely overlooked. Errors are particularlv liablet< 
occur in the intercurrent pneumonias, in those complicating chronic slier 
tions, and in the disease *as met with in children, the aged, and drunkard-' 
Ta b s T C u l Q- I ffleumonic phthis is is f requen tly, nnnfnutulml wjtli pneumonia 
Pleurisy_with effusion is, I believe, not often mistaken except in children 
The diagnostic points will be referred to under pleurisy. 

Tu -d ia betes, B nght’a di sease, chrome,JiuauLdiscase, pulmonary phtlii-i' 
a nd .,ca n cer, an acu te , pneumon ia often ends the scene, and is frequently mei 
looked. In these eases the temperature is perhaps the best index, and -bon 1 ' 
more particularly if cough occurs, lead to a careful examination of the lung 
The absence of expectoration and of pulmonary symptoms may make the dinf 
nosis very difficult. 
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^children there are two spec ial .sources .of error; the disease may be 
Jjjjaelvt'm aBked by the cerebral, ayraptoms and the case mistaken for one of 
Smngitis. It is remarkable in these cases how few indications there are of 
iJPmon'ary trouble. The*pther_ condition is pleurisy with effusion, which in 
^ildren often has deceptive physical signs. The .breathing may be intensely 
ijjyilnr and tactile, fremitus may lie present. The exploratory needle is some- 
,imes required to decide the question. In the old and debilitated a knowledge 
hat the onset of pneumonia is insidious, and that the symptoms are ill- 
lefined and latent, should put the practitioner on his guard and make him 
rery careful in the examination of the lungs in doubtful cases. In chronic 
lleoholism the cerebral symptoms may completely mask the local process. As 
mentioned, the disease may assume the form of violent mania, but more com¬ 
monly the symptoms are those of delirium tremens. In any case, rap impulse, 
rapid respiration, and fcyer_are symptoms which should invariably excite 
suspicion of inflammation of the lungs. Under cerebro-spinal meningitis will 
lie found the points of differential diagnosis between pneumonia and that 
disease. 

Pneunionia is rarely confounded with ordinary consumption, but to differ¬ 
entiate acute tuberculo-pneumonic phthisis is often difficult. The case may 
set in. with a chill. It may he impossible to determine which condition is 
]>re«ent until softening occurs and elastic tissue and .tubercle bacilli appear 
iii the sputum. A similar mistake is sometimes made in children. With 
typhoid.fever, pneumonia is not infrequently confounded. There are in¬ 
stances of pneumonia with the local signs well marked in which the patient 
rapidly sinks into what is known as the typhoid state, with dry tongue, rapid 
pulse. and diarrluca. Unless the case is seen from the outset it may be very 
ditlicult to determine the true nature of the malady. On the other hand, 
there are cases of typhoid fever which set in with symptoms of lobar pneu¬ 
monia—the so-called pneumo-typlm-. It may be impossible to make a differ¬ 
ential diagnosis in such a case unless the characteristic eruptioh occurs or the 
Widal-reaeiion be given. 

Prophylaxis. —We do not know the percentage of individuals who hai.,„. 
tlic pneumococcus normally in the secretions of the mouth and throat. In a 
great majority of eases it is an auto-infection, and the lowered resistance due 
to exposure or to alcohol, or a trauma or ameslhetization, simply furnishes 
conditions which favor the spread and growth of a parasite already present. 
Individuals .who-have already had pneumonia should be careful.to keep the 
teet h ip grind condition, and the mouth and throat in as healthy a state as pos¬ 
sible. Antiseptic niQutli washes may be-used. 

We know practically nothing of the conditions under which the pneumo- 
coeeus lives outside the body, or how it gains entrance in healthy individuals. 
The sputum of each case should he very carefullv disinfectal. In institutions 
the cases should be isolated. 

Treatment. —Pneumonia is a self-limited disease, which can neither be 
nhorted nor cut short by any known means at our command. Even under 
flic most unfavorable circumstances it may terminate abruptly and naturally. 
A patient was admitted to the Philadelphia Hospital on the evening of the 
seventh day after the chill, in which he had been seen by one of my assistants, 
who had ordered him to go to a hospital. He remained, however, in his house 
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alone, without assistance, taking notliina but a little milk and bread and 
whisky, and was brought into the hospital by the police m a condition of 
active delirium. That night his temperature was 105 and his pulse abm« 
120 In his delirium he tried to escape through the window of the ward. 
The following morning-the eighth day-thc crisis occurred, and the tem¬ 
perature was below 98°. The entire lower lobe of the right side was found 
involved, and he entered upon a rapid convalescence So also, under the 
favoring circumstances of good nursing and carefuj, ,di£t, the experience 
many physicians in different lands has shown that pneumonia runs its com-, 
in a definite time, terminating sometimes spontaneously on the third or the 
fifth day, or continuing until the tenth or twelfth. 

There is no specific treatment for pneumonia. The young practitioner 
should bear in mind that patients are mo£p often damaged than helped by 
the promiscuous drugging, which is still prevalent. 

1 General Management of a QsK^fie same careful hygiene of im¬ 
bed and of the sick-room should be carried out as in typhoid fever. Mh.-n 
conditions are favorable the bed may be wheeled into the open air. The 
patient should not be too much bundled up with clothing. l*or the heavy 
flannel undershirts should be substituted a thin, light flannel jacket, open 
in front, which enables the physician to make his examinations without unnec¬ 
essarily disturbing the patient. The room should he bright and light, letting 
in the sunshine if possible, and thoroughly well ventilated. Only one or Uo 
persons should be allowed in the room at a time. Even when not called lor 
on “account of the high fever, the patient should be carefully sponged o.uli 
day with tepid water. This should lie done with as little disturbance as po~i- 
ble Special care should be taken to keep the mouth and-gums cleansed 

2. Diet.— Plain water, a pleasant table water, or lemonade should lie ; 
given freely. When the patient is delirious the water should be given at 
fixed intervals. The- food should be liquid, consisting chiefly of milk, eitla r 
alone or, better, mixed with food prepared from some one of the cereals, and 

ejm, either soft boiled or raw. . , 

"3. Special Treatment. —Certain measure' are believed to have an mini- 
ence in arresting, controlling, or cutting short the disease. It is very chih- 
cult for the practitioner to arrive at satisfactory conclusions on this question 
in a disease so singularly variable in its coui-'C. How natural, when on tlie 
third or fourth day the”crisis occurs-and convalescence sets in, to attribute 
the happy result to the effect of some special medication! How easy to forget 
that the same unexpected early recoveries occur under other conditions! 11 
following are among the measures which may be helpful: 

(a) Bleeding .—The reproach of Van Helmont, that “a bloody Hob" 1 
presides in the chairs of medicine,'’ can not. be brought, against this gem i ■> 
tion of physicians. Before Louis’ iconoclastic paper on bleeding in pneu¬ 
monia it would have been regarded as almost criminal to treat a case withoii 
venesection. We employ it nowadays much more than we did a few y ,,;l1 * 
ago, but more often late in the disease than early. To bleed at the very om| 
impbust, healthy individuals in whom the disease sets in with great inteiM 
and high fever is, I believe, a good practice. I have seen instances in whs > 
it was very beneficial in relieving the pain and the dyspnoea, reduping ,hL 
temperature, and allaying the cerebral symptoms. 
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(b) ' Drug s .—Certain drugs arc credited with the power of reducing the 
intensity and shortening the duration of the attack. Among them vqratrum 
vi ride still holds a place, doses of ffl ij-v of the tincture given every two hours. 
T artar emetic—a remedy which had great vogue some years ago—is now 
very rarely employed. To a third drug, digitalis, has been attributed of late 
great power in controlling the course of the disease. I’etresco gives at one 
time as much as from 4 to Ig .grammes of the powdered leaves, and claims 
that these colossal doses are specially efficacious in shortening the course of 
the disease and diminishing the mortality. 

(c) Antipneumococcic Scrum. —Anders’ recent analyses of the reported 

cases do not give a very favorable impression of the value of the sera at present 
in use. More perhaps may be expected from the polyvalent serum of Romer, 
but even with it 4 of the 24 qases treated in Curschmann’s clinic died 
(Pussier). jf. . 

4. Symptomatic Treatms>$-^-(«) To relieve the Pain. —The stitch in 
the side at onset, which is somefithe^b agonizing, is best relieved by a hypo¬ 
dermic injection of a quarter of a gtain of morphia. When the pain is less 
intense and diffuse over one side, the l’aquelin cautery applied lightly is very 
efficacious, or hot or cold applications may be tried. When the disease is 
fairly established the pain is not, as a rule, distressing, except when the 
patient coughs, and for this the Dover's powder may be used in 5-grain doses, 
according to the patient's needs, llot poultices, formerly so much in use, re¬ 
lieve the pain, though not more than the cold applications. For children they 
are often preferable. 

(6) To combat the Toxcemia. —Until we have a specific, either drug or 
the product of the ^bacteriological laboratory, which will safely and surely 
L neutralize the toxins of the disease, we must be content with measures which 
promote the elimination of the poixms. Unfortunately, we know very little 
of the channels by which they are got rid of, but on general principles we may 
suppose them to be the skin, the kidneys, and the bowels. By .tire t epid p r 
tha-cold bath not only is the action of the skin promoted, but the vaso-mofcr 
i centres are stimulated. Abundance of water should be given to promote the 
flow of urine, and the saline infusion seems to act helpfully yi this way. 
The bowels should be kept freely open by saline laxatives. 

(c) The third and all-important indication in the treatment of pneu¬ 
monia is to support the circulation. We.can not at present separate the effects 

the fever from those of the toxins. It is possible, indeed, as some suppose, 
that the fever itself may be beneficial. Undoubtedly, however, high and pro¬ 
longed pyrexia is dangerous to the heart, and should be combated. For this 
oar most trusty weapon is hj]tlrgU\crapy, which in* pneumonia is used in sev¬ 
eral different ways. The ice-bag to. the. Affected side is one of the most con¬ 
venient and serviceable. Tt. allays the pain, reduces the fever slightly, and. 
as a rule, the patient says he feels very much more comfortable. Broad, fiat 
ice-bags are now easily obtained for the purpose, and if these are not available 
an iep ponLtiep can be readily made, and by the use of oil-silk the clothing 
an, l bedding of the patient can be protected from the water. Cold sponging is 
jj 10 best form of hydrotherapy to employ as a routine measure. When done 
limb by limb the patient is but little disturbed, and it is refreshing and bene- 
ficial. With very pronounced nervous symptoms and persistent high tempera- 
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ture. or withJvyperpy rcxia, a cold bath of ten minutes’ duration may be given. 
Probably the very best effect of the hydrotherapy is in the stimulating effect 
on the vaso-motor centres. The dusky skin, increasing cyanosis, increasing 
shortness of breath, with signs of oedema of the lungs, and the rapid, small, 
soft pulse, tell of a progressive lowering of the blood tension. Digitalin given 
hypodermically in full doses. Vt-A gr,, and strychnine, -jV-vV gt-, are the 
most satisfactory drugs to support the blood pressure. Camphgr and caffein 
and musk, are also of value. The effect of adrenalin, eyen.in intravenous injue- _ 
tion, is too transitory to be ot' any value. Alcohol doe# not seem to raise the 
blood pressure in fever, and the studies of Briggs ancTCook in my wards would 
indicate that it is not of much value in progressive vaso-motor collapse. This 
does not mean, however, that it may not have a value in the fever, and I 
should be sorry to give up its u>e in the severer forms of eqforic and of pneu¬ 
monia. Saline infusions promote elimination and may hip.in..tiding over 
a period of .vascular depression. A litre may he allowed'to run by gravity 
beneath the skin, and if necessary may bo related two or-three times in the 
twenty-four hours. 

O-cjjjni Get *.—It is doubtful whether the inhalation of oxygeu-in pneu¬ 
monia is really beneficial. The work of Lorraiii-Smith suggests, indeed, 
that it may under certain circumstances he positively harmful, lie has shown 
experimentally that oxygen may lie a serious irritant, actually producing 
inflammation of the lungs. Tf we are justified in applying his results to man, 
there can be but little doubt that the administration of oxygen may not he 
entirely." harmless,'' as stated in pre\ ion.- editions of this work. If the te nsion 
of the-oxygen breathed rises to SO per cent of an atmosphere, which it might 
easily do in certain methods of administration, it may Jie injurious. When 
used it should be allowed to flow gently from the nozzle held at a little dis¬ 
tance. in which way it is freely diluted with air. 

Treatment of Complications. —1 f the fever persists it is important to look 
out for plejjrisy, particularly for the meta-pnciimonic empyema. The explora¬ 
tory needle should be used if necessary. A sero-fibrinous effusion should he 
aspirated, a purulent opened and drained. In a complicating pericarditis with 
a large effusion aspiration may he necessary. Delayed resolution is a difficult 
condition to treat. Eibrotysin, 2.5 ee. every other day, has been used suc¬ 
cessfully in a few cases (Crofton). 


XVI. DIPHTHERIA. 

Definition.—A specific infectious disease, characterized by a local fibrinous 
exudate, usually upon a mucous membrane, and by constitutional symptoms 
due to toxins produced at the site of the lesion. The presence of the Kl"bs- 
Loeffler bacillus is the etiological criterion by which true diphtheria is distin¬ 
guished from other forms of membranous inflammation. 

The clinical and bacteriological conceptions of diphtheria are at pri-ent 
not in full accord. On the one hand, there are cases of simple sore tin oat 
which the bacteriologists, finding the Klehs-Loelllcr bacillus, call true diph¬ 
theria. On the other hand, cases of membranous, sloughing angina, diag¬ 
nosed by the physician as diphtheria, are called by the bacteriologists, i® 
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Uic auspice ol the KlcbB-Loeffler bacillus, pseudo-diphtheria or diphtheroid 
angina. The term diphtheroid mayi be used for the present to designate (hose 
forms in. .\tlucJ!t.lUs.. JQebs-Loefflcr -bacillus is not present. Though usually 
milder, severe constitutional disturbance, and even paralysis, may follow these 
so-caljed pseudo-diphtheritic processes. 

For an exhaustive discussion on every aspect of the disease the reader is 
referred to the splendid monograph, edited by Nuttall and* Graham-Smith, 
Cambridge, 1908. . 

History. —Known in the East for centuries, and referred to in the Baby¬ 
lonian Talmud, it is not until the first century a.d. that an accurate clinical 
account apirears in the writings of Aretams. The paralysis of the palate was 
recognized by /Elius (sixth century A.n.). Throat pestilences are mentioned 
in the Middle Agee. Severe epidemics occurred in Europe in the sixteenth 
and seventeenth centuries, particularly in Spain. In England in the latter part 
of the eighteenth century it was described by Fothergill and lluxham, and in 
America by Bard. Washington slied of the disease. Ballonius recognized the 
affection of the larynx and trachea in 1702, Home in Scotland described it 
as $nup. The modern description elates from Bretonneau, ot Tours (1826), 
who gave to it the name diphthcrite. Throughout the nineteenth century it 
prevailed extensively in all known countries, and it is at present everywhere 
epidemic. After innumerable attempts, in which Klebs took a leading part, 
the peculiar organigm of the disease was isolated by Loeffler. The toxin was 
next determined by the work of Roux, Yersin, and others, and finally the anti¬ 
toxin was discovered by Behring. As told by Loeffler in the above-mentioned 
volume, the story is one of the most brilliant of the achievements of scientific 
medicine. , 

Etiology. —Everywhere endemic in large centres of population the disease 
becomes at times epidemic. It is more prevalent on the continent of Europe 
than in Great Britain, and Ireland has less than other countries. The large 
cities of the United States have been much afflicted, and wide-spread epidem¬ 
ics have occurred in country districts. Pandemics occur cyclically, at irregu¬ 
lar intervals, under conditions as yet imperfectly known. Dry seasons seem 
to favor the disease, which, like typhoid fever, shows an autumnal .prevalence. 

Modes of Infection. —The disease is highly contagious. The bacilli may be 
transmitted (a) from one person to another; few diseases have proved more 
fatal to physicians and nurses, (b) Infected articles may convey the bacilli, 
'diich may remain alive for many months; scores of well-attested instances 
b»\o been recorded of this mode of transmission, (e) Persons suffering from 
•typical forms of diphtheria may convey the disease; nasal catarrh, mem¬ 
branous rhinitis, mild tonsillitis, otorrhcea may be’caused by the diphtheria 
bacilli, and from each of these sources cases have been traced, (d) From the 
throats of healthy contacts—diphtheria carriers, persons who present no signs 
°f the disease, the bacilli have been obtained by culture; instances of this 
Method have multiplied of late in the literature, and a list is given by Graham- 
®mit It. Even healthy children without any naso-pharvngeal catarrh, 

Jho have not been in contact with the disease, may in large cities harbor 
P e bacilli. In 1,000 children from the New York tenements Sholley found 
r "ith virulent and 38 with non-virulent bacilli. Long after recovery has 
"W place virulent bacilli have been isolated from the throat. It is impor- 
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taut to bear in mind under <1 and e that it is only persons who harbor ||| C 
virulent forms who are capable of transmitting the disease. In schools (he 
interchange of articles, such as sweets, pencils, etc., and the habit which 
children have of putting everything into their mouths afford endless oppor¬ 
tunities for the transmission of the disease. As Westbrook remarks, diph¬ 
theria is transmitted usually by almost direct exchange of the flora of tlu> 


nose and mouth. (/) Numerous epidemics have bee^ traced to milk, since 
Power in 1878 determined this method of spread. Virulent bacilli have been. 


found in the milk, and Dean and Todd and Ashby have found virulent organ¬ 
isms in the acquired lesions on the teats of cows, (g) A few instances of 


accidental infection from cultures and through animals are on record. 


Air borne infections, through sewer gas, soil, drains, dust, etc., are not 
now held to occur. The disease may be transmitted by direct inoculation. 
Predisposing Causes.— tAge is the most important. Sucklings are not often 


attacked, but Jacobi saw three cases in the new-born. Early in the scioml 
year the disposition increases rapidly, and'continues at its height until the 
fifth year. At Baginsky's clinic, Berlin, among 2,711 cases, 1,225 occurred 
from the second to the fifth years inclusive. In New York between 1891-19011 


among the deaths 80.8 per cent occurred under five, 17 per cent between live 
and ten—figures which show the extraordinary preponderance of the disease 
among children. Girls are attacked in slightly larger numbers than laris. 
November, December, and January are the mouths of greatest prevalence in 
tluTTTnitcd States; in London the months of October and November. 


■ Soil and altitude have little or no influence on the prevalence of the dis¬ 
ease; nor does race play an important role. Individual susceptibility is a 
very special factor; not only do very many of those exposed escape, but even 
those, too, in whose throats virulent bacilli lodge and grow. 

The Klebt-Loeffler bacillus occurs in a large number of all suspected cases 
—72 per cent, based upon an analysis of 27,000 cases in the literature by 
Graham Smith. It is found chiefly in the false membrane, and does not 
extend into the subjacent mucosa. In the majority of instances the organ¬ 
isms are localized, and only a few penetrate into the interior. Post mortem 
in many instances the bacilli are found in the blood and in the internal 
organs. Occasionally they are found in the blood during life. It may be tin 
predominating or sole organism in the broncho-pneumonia so common ir 
the disease. Outside the throat, the common site of itB morbid action, tin 
Klebs-Loefller bacillus has teen found in diphtheritic conjunctivitis, irt.otitis 
media, sometimes in wound diphtheria, upon the genitals, in fibrinous rlii 
nitis, and in an attenuated condition by Howard in a case of ulccrati' 1 
endocarditis. 


Moju'HOLOOIcax Characters. —The bacillus is non-motile, varies fmii 
2.5 to 3 n in length and from 0.5 to 0.8 /t in thickness. In appearance it i 
multiform, varying from short rather sharply pointed rods to irregular bi/.arr 
forms, with one or both ends swollen, and staining more or less uncvcnl 
and intensely. Westbrook recognizes three main types—granular, barred, an 
solid staining. Branching forms are occasionally met with. The bacilla 
stains in sections or on the cover-glass by the Gram method. 

, It grows best upon a mixture of glucose bouillon and blood sci'in 
(Loeffler), forming moderate-sized, elevated, grayish-white colonies vrd 
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opaque centres. It grows also upon all the ordinary culture media. The 
growth usually ceases at temperatures below 20° C. 

The bacillus is very resistant, and cultures have been made from a bit of 
membrane preserved for five months in a dry cloth. Incorporated with dust 
and kept moist, the bacilli were still cultivable at the end of eight weeks; 
kept in a dried state they no longer grew at the end of this period (Ilitter). 

Variation in,Virulence. —The Klebs-Loeffler bacillus evidently has very 
varying grades of wnilence down even to complete absence of pathogenic 
elfects. The name psbudo-bacillus of diphtheria should not be given to 
this avirulent organism. For testing the virulence the guinea-pig is used, 
being most susceptible to the poison. For a gross test an amount of a 
forty-eight-hour bouillon culture equalling one-half per cent of the weight 
of the animal is injected subcutaneously. Park and Williams obtained a 
bacillus of such extraordinary virulence that 0.005 cc. of a filtered bouillon 
culture killed a 500 gramme guinea-pig in seventy-two hours. “ A fully 
virulent culture is one which dauses the death of a guinea-pig within three 
days or less; a culture of medium virulence one which causes the death of 
the animal in from three to five days. Cultures which only produce local 
necrosis and ulceration or death after a greater number of days mav be con¬ 
sidered ns of slight virulence” (J. H. Wright). At the seat of the inocula¬ 
tion there is local necrosis with fibrinous exudate which contains the bacilli, 
and there is also a more or less extensive oedema of the subcutaneous tissue. 

The Presence of tiie Ivi.ers-Loeffler Bacillus in Non-jiembranous 
Angina and in IIkaltiiy Throats.— The bacillus has been isolated from 
cases which show nothing more than a simple catarrhal angina, of a mild type 
without any membrajie, with diffuse redness, and perhaps huskiness and signs 
of catarrhal laryngitis. In other cases the anatomical picture may be that of 
a lacunar tonsillitis. 

The organisms may be met with in perfectly healthy throats, particularly 
in persons in the same house, or the ward attendants and nurses in fever 
hospitals. 

Following an attack of diphtheria the bacilli may persist in the throat or 
nose after all the membrane has disappeared for weeks or months—even 15 
nonths. In explanation of this persistence Councilman has called attention 
:o the frequency with which the antrum is affected. 

Toxin of the Klebs-Loeffler Bacillus. —Roux and Yersin showed 
hat a fatal result following the inoculation with the bacillus was not caused 
>y any extension of the micro-organisms within the body; and they were 
enabled in bouillon cultures to separate the bacilli from the poison. The toxin 
<o separated killed with very much the same effects as those caused by the 
inoculation of the bacilli; the pseudo-membrane, however, is not formed. 
These results were confirmed by many observers, particularly by Sidney Mar¬ 
tin, who separated a toxic albumose. The precise composition of the body 
uid whether it is a proteid at all is still doubtful; certain authorities, how- 
Bvor, believe that it belongs to the enzymes, possessing as it does many attri¬ 
butes in common with them. 

Susceptible animals may be rendered immune from diphtheritic infection 
by injecting weakened cultures of the bacillus or, what is better, suitable doses 
°f the diphtheria toxin. The result of the injections is a febrile reactioit 
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which soon passes away and loaves the animal less snsceptible to the poison or 
the living bacilli. By repeating and gradually increasing the quantity of 
poison injected a high degree of immunity can be produced in large animals 
(goat, horse). 

The Bacteria associated with the Diphtheria Bacillus. —The most 
common is the streptococcus pyogenes. Others, in addition to the organisms 
constantly found in the mouth, arc the micrococcus lanceolatus, the bacillus 
coli, and the staphylococcus aureus and albus. Of these, probably the strcplo- 
coccus pyogenes is the most important, as cases of general infection with this 
organism have been found in diphtheria. The suppuration in the lymph- 
glands and the broncho-pneumonia are usually (though not always) caused la¬ 
this organism. 

Pseudo-Diphtheria Bacillus. —Bacillus Xerosis .—As mentioned above, 
the Klebs-Loefller bacillus varies very much in its virulence, and it exists in a 
form entirely devoid of pathogenic properties. This organism should not, 
however, be designated pseudo-diphtheria bacillus. The name should be con¬ 
fined to bacilli, which, though resembling the diphtheria bacillus, differ from 
it not only by absence of virulence, hut also by cultured peculiarities. A 
similar bacillus, showing, however, certain cultural differences from file 
pseudo-diphtheria bacillus, lias been repeatedly found in the conjunctival sic 
in health and disease (if. xerosis). Organisms having the morphology of 
the diphtheria bacillus, but devoid of virulence, probably belonging to (In¬ 
group of pseudo-diphtheria and xerosis bacilli, have been described in human 
beings in association with a number of diseases, such as Egyptian dysentery 
(Kruse and Pasquale); they have been demonstrated upon the skin, in the 
crusts of variola pustules, and in impetigo, in sputum, iiv pneumonia (Kru.-< i , 
Ohlmacher), in gangrene of the lung (Babes), in ulcerative endocarditis 
(Howard), in ascitic fluid (Harris), in pus from pyuria (Bergcy), in ozama 
(Wilder), and in tuberculosis (Schultz and Eh ret). Other varieties of 
pseudo-bacillus, described by Ituediger and Alice Hamilton, possess a virulence 
sufficient to cause severe lesions in man and death in inoculated animals. In 
such cases the antitoxin had no influence on the infection, but animals recov¬ 
ered upon tjic injection of an immune serum prepared from these bacilli. 

Diphtheroid Inflammations. —Under the term diphtheroid may be group'd 
those membranous inflammations which are not associated with the Klchs- 
Loeffler bacillus. It is perhaps a more suitable designation than pscudo-dipli- 
theria or secondary diphtheria. As in a great majority of cases the strepto¬ 
coccus pyogenes is the active organism, the term “ streptococcus diphtheritic" 
is often employed. The name “ diphthcritis ” is liest used in an anatoms al 
sense to designate an inflammation of a mucous membrane or integumentary 
surface characterized by necrosis and a fibrinous exudate, whereas the term 
“diphtheria” should bo limited to the disease caused by the Klcbs-Lnelllri 
bacillus. The proportion of cases of diphtheroid inflammation varies greatly 
in the different statistics. Of the large number of observations made by rad 
ind Beebe (5,611) in New York, 40 per cent were diphtheroid. Figures l'r<*n 
other sources do not hIiow so high a percentage. 

It is not to be inferred from these statistics that any considerable nuiiil"' 
of the cases which present the appearances of typical and characteristic pd 
mary diphtheria are due to other micro-organisms than the Klebs-fsadk 
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bacillus! Nearly all such cases, when carefully examined by a competent bac¬ 
teriologist, are found to be due to the diphtheria bacillus. It is the less char¬ 
acteristic cases, with more or less suspicion of diphtheria, which are most 
likely to be caused by other bacteria than the Klcbs-Loelller bacillus. It is 
dlso to be remembered that in the routine examination of a large number of 
cases for boards of health and diphtheria wards of hospitals, some cases of 
genuine diphtheria may escape recognition from lack of such repeated and 
thorough bacteriologie|l tests as are sometimes required for the detection of 
cases presenting unusual difficulties. 

Conditions under which tiib Diphtheroid Affection occurs. —Of 
450 cases (Park and Beebe), 300 occurred in the autumn months and 150 in 
the spring; 15)8 occurred in children from the first to the seventh year. In a 
large proportion of all the cases the disease develops in children, and can be 
differentiated from diphtheria proper only bv the bacteriological examination. 
In many of the cases it is simply an acute catarrhal angina with lacunar ton¬ 
sillitis. 

The-d ipht i hw oi d i nfl a mmati ons arc particularly prone to develop in connec¬ 
tion with tha-acuta fevers. 

(a) Scarlet Fever. —In a large proportion of the cases of angina in scar¬ 
let fever the Klebs-Loefller bacillus is not present. Booker has reported 11 
cases complicating scarlet fever, in all of which the streptococci were the pre¬ 
dominant organisms. Of the 450 eases of Park and Beebe, 42 complicated 
scarlet fever. The angina of this disease is not always, however, due to the 
streptococcus. Where diphtheria is prevalent and opportunities are favorable 
for exposure, a large proportion of the cases of membranous throats in scarlet 
fever may bo genuine diphtheria, as is shown by the statistics of Williams and 
Morse in the Boston City Hospital. Here, of 97 cases of scarlet fever, mem¬ 
branous angina was present in 35; in 12 with the Klebs-Loefller bacillus, and 
in 23 with other organisms. Morse reports 99 cases of angina in scarlet fever 
in which 7G were diphtheritic. This large proport ion of cases in which scar¬ 
let fever was associated with true diphtheria is attributed to local conditions 
in the hospital. 

(b) Measles. —Membranous angina is much loss common in this disease. 
It occurred in fi of the 450 diphtheroid cases in New York. Of 4 cases with 
severe membranous angina at the Boston City Hospital, 1 only presented the 
Klebs-Loefller bacillus. 

(c) Whooping-cough may also be complicated with membranous angina. 
The bacteriological examinations have not been very numerous. Eseherich 
gives 4 cases, in all of which the Klebs-Loefller baiyllus was found. 

(d) Typhoi<i_.Fever. —Membranous inflammations in this disease are not 
v *“ry infrequent; they ma^-accur in ilia-throat, the pelvis of the kidney, the 
bJilidgr, or the intestines. The complication may be caused by the Klebs-Loef- 
fh»r bacillus, which was present in 4 cases described by Morse. It is frequently, 
however, a streptococcus infection. 

Ernst Wagner has remarked upon the greater frequency of these mem¬ 
branous inflammations in typhoid fever when diphtheria is prevailing. 

ClinicalFeatures, of tkaHiphthcroid Affection. —The cases, as a rule, are 
wilder, and the mortality is low, only 2.5 per cent in the 450 cases of Park 
®U1 Beebe. The dimbtheroid inflammations nnmnlioatin<r tlio snooifin fnvtav 
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are, however, often very fatal, and a general streptococcus infection w by no 
means iufrequent. As in the Klebs-Loeffler angina, there may be only a simple 
catarrhal process. In other instances the tonsils are covered with a creamy, 
pultaceous exudate, without any actual membrane. An important group may 
begin as a simple lacunar tonsillitis, while in others the entire fauces and ton¬ 
sils are covered, by a continuous membrane, and there is a foul sloughing 
angina with intense constitutional disturbance. t 

Are the diphtheroid cases contagious? General clinical experience war¬ 
rants the statement that the membranous angina associated with the fevers 
is rarely communicated to other patients. The health department of New 
York does not keep the diphtheroid cases under supervision. Their inves¬ 
tigation of the 450 diphtheroid cases seems to justify this conclusion, l’ark 
and Beebe say that “ it did not seem that the secondary eases were any lc-s 
liable to occur when the primary case was isolated than when it was not.” 

Sequela of the Diphtheroid Angina .—The usual mildness of the disease 
is in part, no doubt, due to the less frequent systemic invasion. Some of the 
worst forms of general streptococcus infection are, however, seen in this dis¬ 
ease. There are no peculiarities, local or general, which can be in any way 
regarded as distinctive; and even the most extensive paralysis may follow au 
angina caused by it. 

Morbid Anatomy.— Distribution’ or Membrane.— A definite membrane 
was found in 127 of the 220 fatal Boston cases, distributed ns follows: tonsils, 
65 cases; epiglottis, 60; larynx, 75; trachea, 66; pharynx, 51; mucous mem¬ 
brane of nares, 43; bronchi, 42; soft palate, including uvula, 13; oesophagus, 
12; tongue, 9; stomach, 5; duodenum, 1; vagina, 2; vulva, 1; skin of ear, 1; 
conjunctiva, 1. An interesting point in the Boston investigation was the great 
frequency with which the accessory sinuses of the nose were found to be in¬ 
fected. In the fatal cases, the exudation is very extensive, involving the uvula, 
the soft palate, the posterior nares, and the lateral and posterior walls of the 
pharynx. These parts are covered with a dense pseudo-membrane, in places 
firmly adherent, in others beginning to separate. In extreme cases the necro¬ 
sis is advanced and there is a gangrenous condition of the parts. The mem¬ 
brane is of a dirty greenish or gray color, and the tonsils and palate may be in 
a state of necrotic sloughing. The erosion may be deep enough in the tonsils 
f to open the carotid artery, or a2fal.se aneurism may be produced in the deep 
tissues of the neck. The nose may bo completely blocked by the false mem¬ 
brane, which may also extend into the conjunctive and through the Ku-ta- 
chian tubes into the middle ear. In eases of laryngeal diphtheria the exudate 
in the pharynx may be extensive. In many cases, however, it is slight upon 
the tonsils and fauces and abundant upon the epiglottis and the larynx, winch 
may be completely occluded by false membrane. In severe cases the exudate 
extends into the trachea and to the bronchi of the third or fourth dimension. 

In all these situations the membrane varies ycry much in consistence, 
de pend ing greatly upon the stage at which death has taken place. If death 
has occurred e arly, it is.firm and closely adherent; jfjate, it is soft,, shreddy 
and read ily detached. When firmly adherent It is torn off with difficulty mic 
leaves an abraded mucosa. In the most extreme cases, in which there is e\len 
sive necrosis, the parte-look-gangrenous. In fatal cases the lymphatic-gbn" 1 
of fha neck are enlarged, and there is a general infiltration of the tissues wifi 
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arum; the salivary glands, too, may be swollen. In rare instances the mem¬ 
brane extends to the gullet and stomach. 

On inspection of the larynx of a child dead of membranous croup the rima 
is seen filled with mucus or with a shreddy material which, when washed off 
carefully, leaves the mucosa covered by a thin grayish-yellow membrane, which 
may be uniform or in patches. It covers the ary-epiglottic folds and the true 
cords, and may be continued into the ventricles or even into the trachea. 
Above, it may inxfilsAihe. epiglottis. It varies much in consistency. I have 
seen fatal cases in which the exu dation was not actually membranous, but 
raiher friable and granular. It may form a thick, even stratified membrane, 
which fills the entire glottis. The exudation may extend down the trachea 
and into the bronchi, and nmy pass beyond the epiglottis to the fauces. Usu¬ 
ally it is readily stripped off from the mucous membrane of the larynx and 
leaves exposed the swollen and injected mucosa. On examination it is seen 
that the fibrinous material has involved chiefly the epithelial lining and has not 
greatly infiltrated the subjacent tissues. 

We owe largely to the labors of Wagner, Weigert, and more particularly to 
the splendid work of Oertel, our knowledge of the histological changes which 
take place in diphtheria. The beginning of the lesion is due to the toxic action, 
of the bacilli growing in the throat. The primary-lesion is a necrosis and 
degeneration of the epithelial tissues. The organisms grow, not in the living, 
but in the necrotic tissues. 1 The first step is necrosis of- the-eprthelium, often 
qncceded=-by-.active-proliferation of the nuclei of the cells, which become 
changeijjalft icfraclive hyaline masses. From the structures below an inflame 
matory^exudaih-wh-in fibrin factors is poured out, and fibrin is formed when 1 
this comes in contact with the necrotic epithelium. 

The.following are the important changes in the other organs: 

Heart. —Fatty degeneration is found in a majority of the cases. It may 
precede the more advanced degeneration, in which the sarcous elements become 
swollen and converted into hyaline masses. There is a primary, acute, inter¬ 
stitial myositis, and also a form secondary to degeneration of the heart muscle, 
to which it is possible that some of the cases of fibrous myocarditis are due. 
Pericarditis and endocarditis are rare; endocarditis was present in 7 of 220 
eases at the Boston City Hospital. Tire diphtheria baeilli have been found in 
the vegetations. 

' Tlrnj’imilONABV complications arc the most important, and death is due 
| to them as often as to the throat lesion. 1 Broncho-pneumonia, or, as Council- 
nan terms it, acinous pneumonia, is the most common, and was present in 131 
f I lie 220 Boston eases. Acute lobar pneumonia is rare. The pneumococcus 
s the principal agent in producing the lung infection. The streptococci and 
he diphtheria bacilli are frequently met with. 

Kidneys^—-T he lesions, which are due to the action of the toxins, not to 
he presence of bacteria, vary from simple degeneration to an intense nephritis. 
There is no specific type of lesion. Inteigjitial and glomerular nephritis are 
11,ls t common in the older subjects. Degenerative changes are present in a 
lar go proportion of all the fatal cases. 

The liver, and the spleen show the degenerative lesions of the acute 
elections. 

flenerol infection is common, and is about equal with the streptococcus and 
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the diphtheria bacillus. It occufs generally in the grave septic eases,‘in which 
type of eases the former organism is more frequently met with. 

S ymptoms. —The period of incubation is “from two to seven,days, often- 
est two.” 

The initial symptoms are those of an ordinary febrile attack—^slight-chilli- 
ness, fever, and aching pains in the back and limbs. In mild cases these symp. 
toms are trifling, and the child may not feel ill enough to go to bed. Usually 
the temperature rises within the first twenty-four hours'to 102.5° or 103°; in- 
severe cases to 104°. In young children there may be convulsions at (lie 
outset. 

Pharyngeal Diphtheria. —In a typical case there is at first redness of 
the fauces, and the child complains of slight difficulty in swallowing. The 
membrane first appears upon the tonsils, and it may be a little difficult to dis¬ 
tinguish a patchy diphtheritic pellicle from the exudate of the tonsillar rrvpk 
The pharyngeal mucous membrane is reddeiifcd, and the tonsils themselves are 
swollen. By the third day the membrane has covered the tonsils, the pillars of 
the fauces, and perhaps the uvula, which is thickened and (edematous, and 
may fill completely the space between the swollen tonsils. The membrane may 
extend to the posterior wall of the pharynx. At first grayish-white in color, 
it changes to a dirty gray, often to a yellow-white. It is firmly adherent, and 
when removed leaves a bleeding, slightly eroded surface, which is soon covered 
by fresh exudate. The glands in the neck are swollen, and may be tender. 
The general condition of a patient in a case of moderate severity is usually 
good; the temperature not very high, in the absence of complications ranging 
from 102° to 103°. The pulse range is from 100 to 120. The local condition 
of the throat is not of great severity, and the constitutional depression is slight. 
The symptoms gradually abate, the swelling of the neck diminishes, the mem¬ 
branes separate, and from the seventh to the tenth day the throat becomes clear 
and convalescence sets in. 

Clinically atypical forms arc extremely common, and I follow here Koplik's 
division: 

(а) There may be no local manifestation of membrane, but a simple catar¬ 
rhal angina«associatcd sometimes with a croupy cough. The detection in there 
cases of the. Klebs-Tioeftler bacillus can alone determine the diagnosis. Such 
cases arc of great moment, inasmuch ns they may communicate the severer 
disease to other ohildren. 

(б) There are cases in which the tonsils are covered by a^pultaccous exu¬ 
date, not a consistent membrane. 

(c) Cases presenting a punctate’'form of membrane, isolated, and usually 
on the surface of the tonsils. 

( d ) Cases which begin and often run their entire course with the lucal 
picture of a typicaKflacunar amygdalitis; They may be mild, and the lucal 
exudate may not extend, but in other cases there are rapid development of 
membrane, and extension of the disease to the pharynx and the nose, with 
severe septic and constitutional symptoms. 

(?) Under the term “latent diphtheria” Heubner has describ'd eu-es 
usually secondary, occurring chiefly in hospital practice, in young person- lh‘ 
subject of wasting affections, such as rickets and tuberculosis. There are fever 
naso-pharyngeal catarrh, and gastrointestinal disturbances. Diphtheria 
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not be suspected until severe laryngeal complications develop, or the condition 
may not be determined until autopsy. 

Sxstemic Infection. —The constitutional disturbance in juiMJipbilieria 
is very slight. There are instances, too, of extensive local disease without 
grave systemic symptoms. As a rule, the general features of a case bear a 
definite relation to the severity of the local disease. There are rare instances 
in which from the outset the constitutional prostration is extreme, the pulse 
frequent and small,.the fever high, and the nervous phenomena are pro¬ 
nounced; the patient may sink in two or three days overwhelmed by the inten¬ 
sity of the toxmmia. There are cases of this sort in which the exudate in the 
throat may be slight, but usually the nasal symptoms are pronounced. The 
temperature may be very slightly raised or even subnormal. M ore corn i n poly 
the severe systemic symptoms appear at a later date when the pharyngeal lesion 
is at its Jieight. They are constantly present in extensive disease, and when 
there is a sloughing, foetid condition. The lymphatic glands become greatly 
enlarged; the pallor is extreme.; the face has an ashen-gray hue; the pulse 
is rapid and feeble, and the temperature sinks below normal. In the most 
aggravated forms there are gangrenous processes in the throat, and in rare 
instances, when life is prolonged, extensive sloughing of the tissues of the neck. 

Kschcrich accounts for the discrepancy sometimes observed between the 
severity of the constitutional disturbance and the intensity of the local process, 
by assuming varying degrees of susceptibility to the diphtheria bacillus on the 
one hand, and to its poison on the other hand. With high local susceptibility 
of a part to the action of the bacillus, with little general susceptibility to the 
toxin, there is extensive local exudate with mild constitutional symptoms, or 
rice versa, severe systemic disturbance with limited local inflammation. 

A leucocytosis is*prcsent in diphtheria. Morse does not think it of any 
prognostic value, since it is present and may be pronounced in mild cases. 

What has been described of late as Vince nt'^ angina is an acute, febrile, 
pseudo-membranous inflammation with soft, yellowish-green exuUate, which 
on removal leaves a bleeding ulcer. The gguoral symptoms may be severe, and 
there may be swelling of the glands of the neck. A bacillus fusiformis has been 
described in connection with it. There are instances in which the ulceration 
has been extensive, even proceeding to destruction of the uvula and of the soft 
palate. 

Nasal Diphthebia. —In cases of pharyngeal diphtheria the Klebs-Loef- 
der bacillus is found on the mucous membrane of the nose'and in the secre¬ 
tions, even when no membrane is present, but it may apparently produce two 
affections similar enough locally but widely differing in their general features. 

In membranous or fibrinous rhinitis, a very remarkable affection scon usu- 
% in children, the nares are occupied by thick membranes, but there is an 
entire absence.of any constitutional disturbance. The condition lias been stud¬ 
ied very carefully by Park, Abbott, Gerber and Podack, and others. Itavcnel 
das collected 77 cases, in 41 of which a bacteriological examination was made, 
1!) fid the Klebs-Loeffler bacillus being present. All the cases ran a benign 
?°urse, and in all but a few the membrane was limited to the nose, and the 
institutional symptoms were either absent or very slight. Remarkable and 
Pawling features are that the disease runs a benign course, and that infection 
°f other, children in thp ffiT pily is extremely rare. 
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On the other hand, nasal diphtheria is apt to present a most ipaliguaul 
type of the disease. The infection may he primary in the nose, and in a case 
in my wards there was otitis media, and the Klebs-Loetlter bacillus was sepa¬ 
rated" from the discharge before the condition of nasal diphtheria was sus¬ 
pected. While some eases are of mild character, others are very intense, and, 
the constitutional symptoms most profound. The glandular inflammation is 
usually very intense, owing, as Jacobi points out, to the great richness of the 
nasal muco-a in lymphatics. From the nose the inflammation may extend 
through the tear-ducts to the conjunctiva 1 and into the antra. 

Laiiynumaj. Dii’imimii v.—.1 Itmibruiwits Croup .—With a very large pro¬ 
portion of all the eases of membranous laryngitis the Klebs-l-oedler bacillus is 
associated; in a much smaller number other organisms, particularly the strep¬ 
tococcus, are found, ^lerubranous croup, then, may he said to be either genu¬ 
ine diphtheria or diphtheroid in character.- Of 2S(> cases in which tire disca-c 
was (-onfined to the larynx or bronchi, in 2-‘.I the Klehs-lsrelller bacilli were 
fouud. Tn 57 they were not present, hut of these cultures were unsiii- 
faetnry (Park and Beebe). The streptococcus cases are more likely to he -ee- 
omlary to other acute diseases. 

Symptoms. —Naturally, the clinical symptoms are almost identical in the 
non-specific and specific forms of membranous laryngitis. 

The affection begins like an acute laryngitis with slight/hoarseness ami 
rough cough, to which the term eroupv has been applied. After these symp¬ 
toms have lasted for a day or two with varying intensity, the child suddenly 
becomes worse, usually at night, and there ariCsigns of impeded respiral ion. 
At first tlnijdillicultv in breathing is paroxysmal, due probably to more or less 
spasm of the muscles of the glottis. Soon tliqtflyspncoij becomes continuous, 
inspiration and expiration become difficult, particularly the latter, and with 
th<£.mspiratory movements the epigastrium and lower intercostal spaces are 
retracted. (/The Yoke is husky and may he reduced to a whisper. The color 
gradually changes and the imperfect aeration of the blood is shown in the 
lividity of the lips and finger-tips. "Restlessness comes on and the child lo-sw 
from side to side, vainly trying to get breath.’ Occasionally, in a severer par¬ 
oxysm, portions of membrane are coughed out. The fever in membranous 
laryngitis is rarely very high and the condition of the child is usually m'it 
good at the time of the onset/J The pulse is always increased in frequency ami 
if cyanosis he present is small. In favorable cases the dyspnoea is nol very 
urgent, the color of the face remains good, and after one or two paroxysm- the 
child goes to sleep and wakes in the morning, perhaps without fever and feel¬ 
ing comfortable. The attack may recur the following night with greater 
severity. In unfavorable cases the dyspnoea becomes more and more urgent, 
the cyanosis deepens, the child, after a period of intense restlessness, sinks mM 
a scmi-comatose state, and death finally occurs from poisoning of the tier" 
centres by carbon dioxide. In oilier cases the onset is less sudden and is pre¬ 
ceded by a longer period of indisposition. As a rule, lliere are plum naea 1 
symptoms. The constitutional disturbance may be more severe, the fc' 1 '' 
higher, and there may be swelling of the glands of the neck. Inspection <> 
the fauces may show the presence of false membranes on the pillars or on 11" 
tonsils. Bacteriological examination can "alone determine whether these an 
due to the Klebs-Loeffler bacillus or to tho streptococcus. Faggo held that non 



DIPHTHERIA. 


203 


wu.ufj.vJS membranous croup may spread *up ward from the larynx just as 
•diphtheritic inflammation is in the habit of spreading downward from the 
■ fauces. Ware, of Boston, whose essay on croup is perhaps the most solid con- 
yfribution to the subject made in this country, reported the presence of exudate 
‘in the fauces in 74 out of 75 cases of croup. Those observations were made 
4 prior to 1840, during periods in which diphtheria was not epidemic to any 
extent in Boston. In protracted cases pulmonary symptoms limy occur, which 
are sometimes due to the difficulty in expelling the muoo-pus from the tubes; 
in others, the false membrane extends into the trachea and even into the 
bronchial tubes. During the paroxysm the vesicular murmur is scarcely audi¬ 
ble, but the laryngeal stridor may be loudly communicated along the bronchial 
tubes. 

Dii'imuiitu or Otiiee Pahts.—P rimary diphtheria occurs occasionally 
in the ronjunclim. It follows in some instances the affection of the nasal 
mucous membrane. Some of the cases are severe and serious, but it lias been 
shown by 0. Franked and others that the diphtheria bacilli may be present in 
a conjunctivitis catarrhal in character, or associated with only slight croupous 
deposits. 

Diphtheria of the external auditor )/ wruins is seen in rare instances in 
which a diphtheritic otitis media has extended through the tympanic mem¬ 
brane. 

Diphtheria of the skin is most frequently seen in the severer forms of 
pharyngeal diphtheria, in which the membrane extends to the mouth and 
lips,"and'Invades the adjacent portions of (lie skin of the face. The skin about 
the anus and genitals may also be attacked. Pseudo-membranous inflamma¬ 
tion is not uncouffnon on ulcerated surfaces and wounds. In very many 
of these cases it is a streptococcus infection, hut in a majority, perhaps, 
in which the patient is suffering with diphtheria, the Klebs-Loelller bacil¬ 
lus will he found in the fibrinous exudate. As proposed by Welch, the term 
“wound diphtheria” should be limited to infection of a wound by the 
Klebs-Loelller bacillus. This “may manifest itself as a simple inflamma¬ 
tion, or inflammation with superficial necrosis, or inflammation with more or 
Ic.-s adherent pseudo-membrane. The conditions as regards varying intensity 
and character of the infection, association with other bacteria, particularly 
streptococci, and the necessity of a bacteriological examination to establish 
the diagnosis, are in no way different in the diphtheria of wounds from tlio-e 
m diphtheria of mucous membranes. Wound diphtheria may occur without 
demonstrable connection with cases of diphtheria and without, affection of the 
throat in the individual attacked, but such occurrences are rare” (Welch). 
Paralysis may follow wound diphtheria. Pseudo-membranous inflammations 
"f wounds arc caused more frequently bv other micro-organisms, particularly 
llie streptococcus pyogenes, than by the Klehs-Loelller bacillus. The fibrinous 
membrane so common in tlio neighborhood of the tracheotomy wound in diph- 
Iberia is rarely associated with the Klebs-Loelller bacillus. Diphtheria of the 
genitals is occasionally seen. 

Complications and Sequela. —Of local complications, luemorrhage from 
the lioso or throat may occur in. the severe ulcerative eases. Skin rashes are 
not, infrequent, particularly the diffuse erythema. Occasionally there is U£ti- 
'•aria and in the severe eases purpura. Fatal cases almost invariably show 
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capillary bronchitis with bronchopneumonia and large patches of collapse, or 
the septic particles may reach the bronchi and excite gangrenous processes 
which may lead to severe and fatal haunorrhage. Jaundice, usually a feature 
of the toxaunia is rarely of serious import. 

Albuminuria, present in all severe cases, is alarming only when the albu¬ 
min is in considerable quantity and associated with epithelial or blood casts. 
Nephritis may appear quite early in the disease, setting in occasionally with 
complete suppression of the urine. In comparison with scarlet fever the renal 
changes lead less frequently to general dropsy. In rare instances there may 
be coma, and even convulsions, without albumin in the urine, and without 
dropsy. 

Of the sequel®, paralysis is by far the most important. It can be experi¬ 
mentally produced in animals by the inoculation of the toxins. The disease is 
a toxic neuritis, due to the absorption of the poison. The proportion of the 
cases in which it occurs ranges from 10 to 15>pnd even to 20 per cent. It is 
strictly a sequel, coming on usually in the second or third week of convales¬ 
cence. It’may follow very mild cases; indeed, the local lesion may be so trilling 
that the onset of the paralysis alone calls attention to the true nature of the 
trouble. It is proportionately less frequent in children than in adults. L. W. 
Rolleston's recent study of the subject indicates that the early use of anti¬ 
toxin diminishes the liability to paralysis. In 404 cases collected by Wood- 
head, the palate was involved in 155, the ocular muscles in 197, in 10 other 
muscles. Ninety-one of the patients died. 

Of the local paralyses the most common is that which affects the palate. 
This gives a nasal character to the voice, and, owing to a return of liquids 
through the nose, causes a difficulty in sw’allowing. The palate is seen to be 
relaxed and motionless, and the sensation in it is also much impaired. The 
affection may extend to the constrictors of the pharynx, and deglutition become 
embarrassed. Within two or three weeks or even a shorter time the paralysis 
disappears. In many cases the affection of the palate is only part of a general 
neuritis. Of other local forms perhaps the most common are paralyses of the 
eye-muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and 
loss of power»of accommodation. Facial paralysis is rare. -The neuritis may 
be confined to the nerves of one limb, though more commonly the legs or the 
arms are affected together. Very often with the palatal paralysis is associated 
a weakness of the legs without definite palsy but with loss of the knee-jerk. 

The multiple form of diphtheritic neuritis may begin with the palalal 
affection, or with loss of power of accommodation and loss of the tendon 
reflexes. This last is an important sign, which, as Bernhardt, Buzzard, and 
R. L. MacDonncll have shown, may occur early, but is not necessarily fol¬ 
lowed by other symptoms of neuritis. There is paraplegia, which may be 
complete or involve only the extensors of the feet. The paralysis may extend 
gild involve the arms and face and render the patient entirely helpless. The 
muscles of respiration muy be spared. 

Heart .—Irregularity of the heart is common. It was present iniiCLper cent 
of the Boston cases of White and Smith. A murmur at the apex or base of 
the heart is present in 94*per cent of all cases. This means of course that a 
majority of all young children with fever have a heart murmur. Only a few 
cases of diphtheria have serious heart symptoms, 36 out of the 946 cases spe- 
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daily studied. Rapid action, of the heart with gallop rhythm and epigastric 
paifl and tenderness are the moBt serious symptoms. The cases in which the 
pulse drops from 110 to 40 or 30 are usually very serious. The heart symp¬ 
toms are more common in the second or third week of the disease, and fatal 
dilatation of the heart may come on as late as the sixth or seventh week. It 
seems probable that the heart weakness is due to granular and fatty degen¬ 
eration of the muscle substance. Possibly in some of the casts there is degen¬ 
eration of the vagua, a view which is supported by the frequency of paralysis 
of the palate with vomiting and epigastric pain and tenderness. 

S erum Siclneas .—Strictly an effect of the treatment, “ Die Sorumkrank- 
lieit ” may be considered among the complications. ' In from eight to ten days 
after the inoculation there apjiears at the site an erythema or urticaria, 
which spreads rapidly over the body. There is usually oedema, local glandular 
enlargements, and in some cases albuminuria. There are pains and slight 
swelling in the joints, and moderate fever. The oedema and the morbilli¬ 
form and exudative rashes aft; the most striking features. Convalescence 
occurs on the third or fourth day. These symptoms have been shown to be 
due to the toxic effects of the horse serum. 

Sudden death has occurred in about 20 cases after the serum injection* 
(llosenau and Anderson). The serious symptoms come on within five or ten 
minutes of the injection with collapse, unconsciousness, and convulsions and 
death. The toxic effect is due to the alien serum, from which it is quite 
possible that before long the dangerous elements may be removed. 

Diagnosis.—The presence of the Ivlebs-Loeffler bacillus is regarded by bac¬ 
teriologists as the sole criterion of true diphtheria, and as this organism may 
be associated with *11 grades of throat affections, from a simple catarrh to a 
sloughing, gangrenous process, it is evident that in many instances there will 
be a striking discrepancy between the clinical and the bacteriological diagnosis. 

The bacteriological diagnosis is simple. The plan adopted by the New 
York Health Department is a model which may be followed with advantage in 
other cities. Outfits for making cultures, consisting of a box containing a 
tube of blood-serum and a sterilized swab in a test-tube, are distributed to 
about forty stations at convenient points in the city. A list of, these places 
is published, and a physician can obtain the outfit free of cost. The direc¬ 
tions are as follows: “The patient should be placed in a good light, and, if 
a child, properly held. In cases where it is possible to get a good view of the 
throat, depress the tongue and rub the cotton swab gently but freely against 
any visible exudate. In other eases, including those in which the exudate is 
confined to the larynx, avoiding the tongue, pass the swab far back and rub 
h freely against the mucous membrane of the phftrynx and tonsils. Without 
laying the swab down, withdraw the cotton plug from the culture-tube, insert 
the swab, and rub that portion of it which has touched tlie exudate gently but 
thoroughly all over the surface of the blood-serum. Do not push the swab. 
into the blood-serum, nor break the surface in any way. Then replace tfie 
swab in its own tube, plug both tubes, put them in the box, and return the 
culture outfit at once to the station from which ij; was obtained.’’ The culture- 
tubes which have been inoculated are kept in an inev^ator at 37° C. for twelve 
hours and are then ready for examination. Some prefer a method by which 
the material from the throat collected on a sterile swab, or, as recommended 
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by vou Esmarch, on small pieeeswf sterilized sponge, is sent to the laborulmv 
where the cultures and microscopical examination are made by a baeteriologiq. 

An immediate diagnosis without the use of cultures is often possible In- 
making a smear preparation of the exudate from the throat. The Klebs-hoef. 
fler bacilli may be present in sullieient numbers, and may bo quite character- 
istic to an expert. In this conned ion may be given the following statement 
by Park, who luts had such an exceptional experience: 11 The examination In 
£ competent bacteriologist of the bacterial growth in a blood-serum tula* which 
has been properly inoculated and kept for fourteen hours at the body tem¬ 
perature can be thoroughly relied upon in eases where there is visible mem¬ 
brane in the throat, if the culture is made during the period in which the 
membrane is forming, and no antiseptic, especially no mercurial solution, has 
lately been applied. In cases in which the disease is confined to ttie larynx or 
bronchi, surprisingly accurate results ean he obtained from cultures, but m u 
certain proportion of cases no diphtheria bacilli will be found in the tir-t 
culture, and yet will be abundantly present'in later cultures. We belicxc, 
therefore, that absolute reliance for a diagnosis can not be placed upon a single 
culture from the pharynx in purely laryngeal eases." 

Where a bacteriological examination can not be made, the practitioner mud 
regard as suspicious all forms of throat affections in children, and carry mil 
measures of isolation and disinfection. -In this way alone can serious emirs 
be avoided. It is not, of course, in the severer forms of membranous angina 
that mistake is likely to occur, but in the various lighter forms, many of wlmli 
are in reality due to the Klebs-l-outller bacillus. 

A large proportion of the eases of diphtheroid inflammation of the throat 
are duo to the streptococcus pyogenes. They are usually, milder, and the lia¬ 
bility-to general infection is iess intense; still, in scarlet fever and other spe¬ 
cific fevers some of the most virulent eases of throat disease which we sr, 
with intense systemic infection, are caused by this micro-organism. Tlie-r 
streptococcus cases arc probably much less numerous than the figures which 
I have given would indicate. The more careful examinations in the diphtheria 
pavilions of hospitals, particularly in Europe, have shown that in tin- large 
majority otj cases admitted the Klelis-Loefiler bacillus is present. 1 hair 
already referred, under the section on scarlet fever, to the question of tIn- 
diagnosis between scarlet fever With severe angina and diphtheria. 

Prognosis. —Tn hospital practice the mortality was formerly from lit* to 
SQ-PS-r cent. In the Boston City Hospital the d'ealli-ratc between 18SS .in<l 
1894 was only once below 40 per cent, and in 1892 and 1893 rose to nearly 
50 per cent. Following the introduction of antitoxin from 1895 lo 1903 tln- 
death-ratc has not once hden above 15 per cent, and of late years lias In-rii 
about 10 or 12 per cent (McCollom). In country places the disease may d |s - 
play an appalling virulence. In cases of ordinary severity the outlook i* ih |_ 
ally good. IIMklgHults.fronilinvolvenient of 'the larynx,* septic infe ct""i. 
sudden heart-fa ilure./diphtheritic paralysis, oceasiortgUy.Jiam-uoBHiia. mul 
tenetimes from.^oncho^uifiuiapnia occurring during convalescence. In 
England and Wales in 1903 there wore 6,077 deaths, compared with 9,130. the 
average number in the previous decennium (Tatham). Of late years the mor¬ 
tality has been steadily falling. Tn Boston during the ten years ending I9» 3 
the mortality per 10,000 of the living has ranged from 30.65 to 88.73. T’lic 
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mortality has greatly decreased, from 18.03 per 10,000 living in 1894 to 3 51 
in 1903 (McCollom). 

Pr qphyia xia.— Isolation of the sick, disinfection of the clothing and of 
cu'rything that has come in contact with the patient, careful scrutiny of the 
I mil der cases of,throat disorder, and more stringent surveillance in the period 
of convalescence are the essential measures to prevent the spread of the dis¬ 
ease. Suspected eases in families or schools should be at onde isolated or re¬ 
moved to a hospital for infectious disorders. When a death has occurred from 
diphtheria, the body should be wrapped in a sheet which has been soaked in 
a corrosive-sublimate solution (1 to 3,000). and placed in a closely sealed 
coffin. The funeral should always be private. 

In cases of well-marked diphtheria these precautions are usually carried 
out, but the chief danger is from the milder ca<e<. particularly the ambulatory 
form, in which the disease has perhaps not, been suspected.’ Rut from such 
patients mingling with susceptible children the disease is often conveyed. The 
healthy children in a family in ’which diphtheria exists may carry tire disease 
to their se l lool- f allows. The question of the influence of isolation hospitals 
on Ihe spread of the di-case ha-, I think, hcen solved in Boston, a city which 
lias suffered torrihl.v from diphtheria. The ratio of mortality per 10.000 living 
in 1893 was 11+, and in 1891 it was J!) In 1895 the 'infections pavilion 
was opened. Prior to that year only about 10 per cent of the reported eases 
were treated in hospital; in succeeding years 50 per cent were treated in hos¬ 
pital. In 1898 the mortality per 10,000 had fallen to 3, and in 1899 it 
was -1.9. 

A very important matter in the prophylaxis relates to the period of con¬ 
valescence. It has been sltown bv numerous observations that, after all the 
membr ane ha s cleared away, virulent bacilli may persist-in, the throat from 
periods ranging from six weeks to six months, or even longer. There is evi¬ 
dence to show that the disease may bo communicated l>v such patients, so that 
isolation should be continued in any given case until the bacteriological exami¬ 
nation. shows tl»t the throat is free. 

It can not he too strongly emphasized that the important elements in the 
prophylaxis of diphtheria are the rigid scrutiny of the milder tyyes of throat 
a fleet ion, and the thorough isolation and disinfection of the individual 
patients. 

('arelul attention sltouhl bo given to the throats and mouths of children, 
particularly to the teeth and tonsils, ns Cnillo has urged. Swollen and enlarged 
tmi-ils should be removed. In persons exposed, the antiseptic mouth washes, 
sll, 'li as corrosive sublimate (1 to 10,00(1). chlorine water (1 to 1.100). or swab- 
I'ing the throat with a diluted Lnefller's solution. Should he employed. 

Treatment. —The important points are hygienic measures to prevent the 
s prond of the malady, local treatment, of the throat to destroy the bacilli, medi- 
fation, general or specific, to counteract the effects of the toxins, and, lastly, 
’° the complications and sequela 1 . 

(") Hygienic Measures. —The patient should he in a room from which 
1,1 carpets, curtains, and superfluous furniture have been remousl. Tito tom- 
Pj ntture should be about U8°, and thorough ventilation should be secured. 

I a ’ r may bcJccpt moist by a kettle or a steam-atomizer. If possible, only 

aujsc, tho child's mother, and the doctor should come in contact with the 
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patient. During the visit the physician should wear a linen overall,* and on 
leaving the room he should thoroughly wash his hands and face in a eorrosive- 
sublimate solution. The strictest quarantine should be employed against other 
members in the house. 

(6) Local Tbeatment. —In mild cases the throat symptoms are alone 
prominent. Vigorous local treatment from the outset should be carried out, 
taking especial care in all instances to avoid mechanical injury to the tissues. 
A very large number of solutions have been recommenced. They are best 
employed with a swab of cotton-wool or a soft sponge, or irrigation with hot 
antiseptic solutions may be used. The direct application with a swab of cot¬ 
ton-wool or sponge is, as a rule, effective. In many young children it is really 
a most trying procedure to carry out the treatment, and sometimes one is 
compelled to desist. The jauise should hold the child on her knees, well 
wjapped in a shawl, with its head resting on her shoulder. The nose is then 
held, and so soon as the child opens its mouth,® cork shotijpkbe placed between 
the molar teeth. The-local application can then he made, or thorough irriga¬ 
tion carried out. In infants the disinfecting fluids are sometimes better 
applied through the nostrils. The following solutions may be employed: 

Loefller's solution: Menthol, 10 grammes dissolved in toluol to 30 cc. 
Liq. Ferri scsquichlorati, 4 cc.; alcohol absol.. (iO cc. 

Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, 3 
grammes to the litre. 

Carbolic acid, 3 per cent in 30 per cent alcohol solution, is much employed; 
some prefer to touch the small spots of exudate with pure carbolic acid. 

Another solution is: The tincture of the perehloride of iron, a drachm 
and a half, in glycerine, one ounce, water, one ounce, with from 15 to ‘til 
minims of carbolic acid. Chlorine water, boric acid, peroxide of hydrogen, 
iodoform, lactic acid, trypsin, and papain arc also recommended. 

Loefller’s solution, which has been given a very thorough trial, is perhaps 
the most satisfactory. 

Nasal diphtheria requires prompt and thorough disinfection of the pas¬ 
sages. Jacobi recommends chloride of sodium, saturated boric acid, or 1 
part of bichloride of mercury, 35 of chloride of sodium, and 1,000 of water, 
or the 1-per-cent solution of carbolic acid. Loefller’s solution may bo diluted 
and applied with a syringe or a spray. To be effectual the injection must he 
properly given. The nurse should be instructed to pass the nozzle of the 
syringe horizontally, not vertically; otherwise the fluid will return through 
the same nostril. 

When the larynx becomes involved, a steam tent may be arranged upon 
the hed, so that the child may breathe an atmosphere saturated with moisture. 
If the dyspnoea becomes urgent, an emetic of sulphate of zinc or ipecacuanha 
may be given. When the signs of obstruction arc marked there should be no 
delay in the performance of intubation or tracheotomy. 

Hot applications to the neck are usually very grateful, particularly to 
young children, though in the case of older children and adults the ice poul¬ 
tices are to be preferred. 

(c) General Measures.— The food should be liquid—milk, beef jui<<s 
barlejuiater, albumen water, and soups. The child should he encouraged 1° 
drink water freely. When the pharyngeal involvement is yexy.gijiftt.and s" ;; t- 
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owing fopnfnl. nutritiyejjpcmata should bA used. In cases with severe con- 
if’i'tntinnal aymptmnB stimulants should be given early. 

Medicines given internally are of very little avail in the disease. There 
s still a widespread belief in the profession that forms of mesciiIX4tC„bene- 
ficjftl. The tincture of the perchlorido of iron is also very warmly recom¬ 
mended. We are still, however, without drugs which can directly counteract 
,he tox-albumins of this disease, and we must rely on general ^measures of feed- 
ng and stimulants to support the strength. 

The convalescence of the disease is not without its dangers, and patients 
diould be very carefully watched, particularly if there are signs of heart 
weakness. 

The diphtheritic paralysis requires rest in bed, and in those cases in which 
lie heart rhythm is disturbed the avoidance of sudden exertion. In the 
•lironic forms with wasting, massage, electricity, and strychnine are invaluable 
lids. If swallow^Bbecomes vgry difficult, the patient must be fed with the 
itomach'-tulie, widen is very much preferable to feeding per rrclum. 

(d) Antitoxin Thbat.mext. —As the years go on additional experience 
ins shown that, thoroughly carried out, this method of treatment is both safe 
ind efficacious. There are no reasonable grounds for skepticism on the part of 
ntelligent practitioners, and still less on the part of those in charge of the 
lospitals for infectious diseases. 

The principle of action depends on the circumstance that the blood-scrum 
if an animal rendered immune, when introduced into another animal, protects 
it from infection with the diphtheria bacilli, and has also an important cura¬ 
tive influence upon diphtheria, whether artificially given to animals, or spon¬ 
taneously acquired by man. In the preparation of the blood-scrum a uniform 
standard strength is procured. The antitoxin unit is the amount of antitoxin 
which, injected into a guinea-pig of 250 grammes in weight, neutralizes 100 
times the minimum fatal dose of toxin of standard strength. 

Dosage .—This is one of the most important questions relating to the use 
of the antitoxin. J. II. McOollom, of the Boston City Hospital, who has prob¬ 
ably lmd a richer experience with the disease than any man in the United 
States, insists that the guiding practice in the use of the antitoxin is to give it 
until the characteristic effects arc produced, whether 4,000 or 70.000 units be 
required for this result. He very rightly remarks that in the case of a patient 
ill with diphtheria there is no way of estimating the quantity of toxin gener¬ 
ated by the membrane, and therefore one must administer the agent until the 
characteristic effect is produced—viz., the shriveling of the membrane, the 
diminution of the nasal discharge, the correction of the fetid odor, and a gen¬ 
eral improvement in the condition of the patient. No case, he says, in the 
acute stage should he considered hopeless. “ When one sees a patient with 
'Membrane covering the tonsils and uvula, profuse sanious discharge from the 
nose, spots of ecchymosis on the body and extremities, cold, clammy hands 
a "d feet, a feeble pulse, and the nauseous odor of diphtheria, and finds that 
nfler the administration of'10,000 units of antitoxin in two doses the condi- 
I'on of the patient improves slightly; that after 10,000 units more have been 
given there is a marked abatement in the severity of the symptoms; that when 
an additional 10,000 units have been given the patient is apparently out of 
danger, and eventually recovers—one must believe in the curative power of 
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antitoxin. When one sees a patient in whom the intubation tubo has been 
repeatedly clogged, when the hopeless condition of the patient changes for the 
better after the administration of 50,000 units,, one can not help but be con¬ 
vinced of the importance of giving large doses of antitoxin in the very severe 
and apparently hopeless cases. In the majority of instances thes&iarge doses 
are not required, particularly if the patients are seen early in the attack, 4,900 
to 6,000 units being enough to produce the characteristic effect on the mem¬ 
brane.” • • 

’Favorable effects are seen in improvement in both the local and general 
condition. The swelling of the fauces subsides, the membrane begins to dis¬ 
appear, the temperature falls, and the pulse becomes slower. 

Untoward Effects .—Of these the most Common are urticaria and arthral¬ 
gia,, but they are trifling and unimportant. Abscess is rare. 

Results .—Of 183,256 cases treated in 150 cities previous to the serum 
period, the mortality was 38.1 per cent. Since the introduction of serum 
132,548 cases have been treated, with a mortality of 11.6 per cent. Leaving 
out those not treated with the serum, the mortality was 0.8 per cent (Edam 
Rosenthal). The figures of the Boston City Hospital have already been gi\cn 
and are of special value, as the number of cases is large, the character severe, 
and the Director of the South Department, Dr. McCollom, has had faith in 
the treatment and courage in carrying it out. 

In Chicago, from 1888 to 1805, the total number of deaths from diph¬ 
theria was 11,188. From 1896 to 1003, the period during the use of anti¬ 
toxin, the deaths were 6,088, a decrease of 17 per cent. Of 586 cases treated 
on the first day of the disease there were only 2 deaths; of 036 cases treated 
later than the fourth day there were 216 deaths (A. ]{. Reynolds). 

Immunization for the Prevention of Diphtheria .—Persons exposed to diph¬ 
theria may be protected by a sufficient dose of the antitoxin. Children, par¬ 
ticularly, should receive an immunizing injection at once, 'flic minimum do-o 
should be 500 units for a child under two years of age; for older children and 
adults larger doses (500 to 1,000) are employed, which may be repeated in a 
few days if necessary. In New York (city) since January, 1895, 13,000 per¬ 
sons have begp. so treated, of whom only 40 contracted the disease and only 
one died. 


XVH. ERYSIPELAS. 

Definition. —An acute, contagious disease, characterized by a special in¬ 
flammation of the skin caused by streptococcus eryni point os seu pyogenes. 

Etiology. —Erysipelas is'a widespread affection, endemic in most com¬ 
munities, and at certain seasons epidemic. We nro as yet ignorant of the 
atmospheric or telluric influences which favor the diffusion of the poison. 

It is particularly prevalent in the spring of the year. Of 2,012 cases col¬ 
lected by Anders, 1,214 occurred during the first live months of the year. 
April had the largest number of cases. The affection prevails extensively m 
old, ill-ventilated hospitals and institutions in which the sanitary conditions 
are defective. With the improved sanitation of late years the number of cases 
has materially diminished. It has licen observed, however, to break out in new 
institutions under the most favorable hygienic circumstances. Erysipelas is 
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both contagious and inoculable; but, except finder special conditions, the poi¬ 
son is not very virulent and docs not seem to act at any great distance. It 
can be conveyed by a third person. The poison certainly attaches itself to the 
furniture, balding, and walls of rooms in which patients have been confined. 

The disposition to the disease is widespread, but the susceptibility is 
specially marked in the case of individuals with wounds or abrasions of any 
sort. Recently delivered women and persons who have been the subjects of 
surgical operations are particularly prone to it. A wound, however, is not 
necessary, and in the so-called idiopathic form, although it may be dillicult to 
say that there was not a slight abrasion about the nose or lips, in very many 
cases there! certainly is no observable external lesion. 

Chronic alcoholism, debility, and Bright’s disease are predisposing agents. 
Certain persons show a special susceptibility to erysipelas, and it may recur 
in them repeatedly. There are instances, too, of a family predisposition. 

The specific agent of the disease is a streptococcus growing in long chains, 
which is included under the grtfup name Streptococcus pyogenes, with which 
Streptococcus erysipciatos appears to lie identical. The fever and constitu¬ 
tional symptoms are due in great part to the toxins; the more serious visceral 
complications are the result of secondary metastatic infection. 

Immunity .—Susceptible animals can be rendered immune to virulent 
streptococci by repeated non-lethal injections of cultures. Marmorek’s pro¬ 
tective serum, prepared by inoculating the horse and other animals with cul¬ 
tures of intensified virulence, belongs to the bactericidal and not to the anti¬ 
toxic sera. Notwithstanding some apparently favorable results, its value in 
the treatment of human infections has not been demonstrated. 

Morbid Anatomy.—Erysipelas is a simple inflammation. In its uncom¬ 
plicated forms there is seen, post mortem, little; else than inflammatory oedema. 
Investigations have shown that the cocci are found chiefly in the lymph-spaeds 
and most abundantly in the zone of spreading inflammation. In the unin- 
'olved tissue beyond the inflamed margin they are to be found in the lymph- 
xessels, and it is here, according to Mctschnikoff and others, that an active 
warfare goes on between the leucocytes and the cocci (phagocytosis). In more 
extensive and virulent forms of the disease there is usually suppuration. 

Infarcts occur in the lungs, spleen, and kidneys, and there may be the gen¬ 
eral evidences of pyamiie infection. Some of the worst cases of malignant 
endocarditis arc; secondary to erysipelas; thus, of 23 cases, 3 occurred in con¬ 
nection with this disease. Septic pericarditis and plenritis also occur. As 
fiist mentioned, the disease may in rare cases extend to and involve the 
meninges. Pneumonia is not a very common complication. Acute nephritis 
is also met with; it is often ingrafted upon an old-chronic trouble. 

Symptoms. —The following description applies specially to erysipelas of the 
face and head, the form of the disease which the physician is most commonly 
called upon to treat. 

The incubation is variable, probably from three to seven days. 

The stage of invasion is often marked by a rigor, and followed by a rapid 
rise in the temperature and other characteristics of an acute fever. When 
Nmre is a local abrasion, the spot is slightly reddened; but if the disease is 
allopathic, there is seen within a few hours slight redness over the bridge of 
tin; nose and on the cheeks. The swelling and tension of the skin increase and 
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within twenty-four hours the external symptoms are well marked. «The skin 
is smooth, tense, and (edematous. It looks red, feels hot, and the superficial 
layers of the epidermis may be lifted as small blebs. The patient complains of 
an unpleasant feeling of tension in the skin; the swelling rapidly increases; 
and during the second day the eyes are usually closed. The first-affected pails 
gradually become pale and less swollen as the disease extends at the periphery. 
When it reache*the forehead it progresses as an advancing ridge, perfectly well 
defined and raised; and often, on palpation, hardened extensions can be felt 
beneath the skin which is not yet reddened. Even in a case of moderate scuir- 
ity, the face is enormously swollen, the eyes are closed, the lips greatly (edema¬ 
tous, the cars thickened, the scalp is swollen, and the patient’s features arc 
quite unrecognizable. The formation of blebs is common on the eyelids, cars, 
and forehead. The cervical lyiuph-glands are swollen, but are usually masked 
in the oedema of the neck. The temperature keeps high without marked remis¬ 
sions for four or five days and then defervescence takes place by crisis. Lcu- 
coeytosis is present. Kirkbride has noted tfte presence in one case of leiicm 
and tyrosin in the urine. The general condition of the patient varies much 
with his previous state of health. In old and debilitated persons, particularly 
in those addicted to alcohol, the constitutional depression from the outset mav 
be very great. Delirium is present, the tongue becomes dry, the pulse feeble, 
and there is marked tendency to death from toxtemia. In the majority of 
cases, however, even with extensive lesions, the constitutional disturbance, con¬ 
sidering the height of the fever range, is slight. The mucous membrane of the 
mouth and throat may be swollen and reddened. The erysipelatous inflamma¬ 
tion may extend to the larynx, but the severe oedema of this part occasionally 
met with is commonly due to the extension of the inflan\jnation from without 
inward. 

There are cases in which the inflammation extends from the face to the 
neck, and over the chest, and may gradually migrate or wander over the greater 
part of the body (/?. miijrans). 

The close relation between the erysipelas coccus and the pus organisms is 
shown by the frequency with which suppuration occurs in facial erysipelas. 
Small cutaneous abscesses are common about the cheeks and forehead ami 
neck, and beneath the scalp large collections of pus may accumulate. Sup¬ 
puration seems to occur more frequently in some epidemics than in others, and 
at the Philadelphia Hospital one year nearly all the cases in the erysipelas 
wards presented local abscesses. 

Complications.—Meningitis is rare. The cases in which death occurs will 
marked brain symptoms do not usually show, post mortem, meningeal 
affection. 

Pneumonia is an occasional complication. Ulcerative endocarditis ami 
septicaemia, are more common. Albuminuria is almost constant, particularly 
in persons over fifty. True nephritis is occasionally s(xm. Da Costa hm 
called attention to curious irregular returns of the fever which occur during 
convalescence without any aggravation of the local condition. 

The diagnosis rarely presents any difficulty. The mode of onset, the rap» 
rise in fever, and the characters of the local disease are quite distinctive. 

Prognosis.—Healthy adults rarely die. The general mortality in hospital' 
is about 7 per cent, in private practice about 4 per cent (Anders). In I' 11 
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new-bonf, when the disease attacks the navel, it is almost always fatal. In 
drunkards and in the aged erysipelas is a serious affection, and death may 
result either from the intensity of the fever or, more commonly, from toxaemia. 
The wandering or ambulatory erysipelas, which has a more protracted course, 
may cause death from exhaustion. 

Treatment. —Isolation should be strictly carried out, particularly in hos¬ 
pitals. A practitioner in attendance upon a case of erysipelas should not 
attend cases of confiribment. 

The disease is self-limited and a large majority of the cases get well with¬ 
out any internal medication. I can speak definitely on this point, having, at 
the Philadelphia Hospital, treated many cases in this way. The diet should 
be nutritious and light. Stimulants are not required except in the old and 
feeble. For the restlessness, delirium, and insomnia, chloral or the bromides 
may be given; or, if these fail, opium. When the fever is high the patient 
may be bathed or Sponged, or, ijj private practice, if there is an objection to 
this, antipyrin or antifebrin may be given. 

Of internal remedies believed to influence the disease, the tincture of the 
pcrehlorido of iron has been highly recommended. At the Montreal General 
Hospital this was the routine treatment, and doses of half a drachm to a 
drachm were given every three or four hours. I am by no means convinced 
that it has any special action; nor, so far as I know, has any medicine, given 
internally, a definite control over the course of the disease. 

Of local treatment, the injection of antiseptic solutions at the margin of 
the spreading areas has been much practised. Two-pcr-ceut solutions of car¬ 
bolic acid, the corrosive sublimate and the hiniodide of mercury have been 
much used. The injection should he made not into but just a little beyond 
the border of the inflamed patch. F. P. Henry has treated a large number 
of cases at the Philadelphia Hospital with the last-mentioned drug, and this 
mode of practice is certainly most rational. 

Of local applications, iehthyol is at present much used. The inflamed 
regidn may he covered with salicylate of starch. Perhaps as good an appli¬ 
cation as any is cold water, which was highly recommended by Hippocrates. 


XVIII. SEPTICAEMIA ANT) PYAEMIA. 

Certain terms must first he defined. 

An infection is the morbid process induced by the invasion and growth in 
the body of pathogenic micro-organisms. An infection may be local, as in 
a boil, or general, as in some cases of anthrax. 

An intoxication is the morbid condition caused by the absorption of toxins, 
hi large part derived from pathogenic organisms. The term saprcebiici is the 
"Univalent of septic intoxication. 

A hard-and-fast line can not lie drawn between an infection and an intoxi- 
ftilion, but agents of infection alone aTe cnpable of reproduction, whereas those 
j°f intoxication are chemical poisons, some of which are produced by the agency 
I bacteria, or by vegetable and animal cells. Infections diseases ivhicl^ are 
I C0| »niunicated directly from one person to another are termed contagious, and 

infecting agent is sometimes spoken of as a contngium. “ Whether or not 
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an infectious disease is contagious in the ordinary sense depends upon tli<> 
nature of the infectious agent, and especially upon the manner of its elimina¬ 
tion from and reception by the body. Most but not all contagious diseases are 
infectious. Scabies is a contagious disease, but it is not infectious ” (Welch). 

There are three chief clinical types of infection. 

« 

1. Local Infections with the Development^* Toxins. 

This is the common mode of invasion of many of the diseases which we 
have already considered. Tetanus, diphtheria, erysipelas, and pneumonia are 
diseases which have sites of local infection in which the pathogenic organisms 
develop; but the constitutional effects are caused hy the absorption of the poi¬ 
sonous products. The diphtheria toxin produces all the general symptoms, Iln> 
tetanus toxin every feature, of the di-ease without the presence of their re¬ 
spective bacilli. Certain of the symptoms foyowing the absorption of the tox¬ 
ins are general to all; others are special and peculiar, according to the organ¬ 
ism which produces them. A chill, fever, general malaise, prostration, rapid 
pulse, restlessness, and headache arc the most frequent. With but few excep¬ 
tions the febrile disturbance is the most common feature. The most serious 
effects are seen upon the nervous sy-fent and upon the heart, and the grant\ 
of the symptoms on the part of these organs is to some extent a measure of the 
intensity of the intoxication. The organisms of certain local infections pro¬ 
duce poisons which have special actions; tints the diphtheria toxin, hesnlc- 
having the effects already referred to, is especially prone to attack the nervous 
system and to cause peripheral neuritis. The tetanus toxin has a specific 
action on tlie motor neurones. • 


2. Septio.emta. 

Formerly, and in a surgical sense, the term “ septicaemia ” was used tn 
designate the invasion of the blood and tissues of the body by the orgam-ms 
of suppuration, but in the medical sense the term may be applied to any con¬ 
dition in xvhich, with or without a local site of infection, there is micmlnr 
invasion of \he blood and tissues, but without metastatic foci of suppuration 
Owing to the great development of bacteria in the blood, and in order to -epa- 
rate it sharply from local infectious processes with toxic invasion of the l»uh 
it is proposed to call this condition bactenemia; toxaemia denotes the Intici 
state. 

(a) Progressive Septioajmia from Local Infection. —The conimoi 
streptococcus and staphylouoecus infection is as a rule first local, and the l"\ 
ins alone pass into the blood. In other instances the cocci appear in the hie " 1 
and throughout the tissues, causing a septicaunia which intensifies greatly tin 
severity of the ease. Other infections in which the bacterial invasion, local a 
first, may become general are pneumonia, typhoid fever, anthrax, gonorrh"' i| 
and puerperal fever. 

The clinical features of this form are well seen in the eases of piiei'p " 1,1 
septicaemia or in dissection wounds, in which the course of the infection mu. 
be traced along the lymphatics. The symptoms usual!v set in within t xxI'l'ly 
four hours, and rarely later than the third or fourth day. There is a d " 1 
or chilliness, with moderate fever at first, which gradually rises and is ma' k «' 1 
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by daily remissions and even intermissions. The pulse is small and com¬ 
pressible, and may reach 120 or higher. Gastro-intestinal disturbances are 
common, the tongue is red at the margin, and the dorsum is dry and dark. 
There may be early delirium or marked mental prostration and apathy. As 
the disease progresses there may be pallor of the face or a yellowish tint. 
Capillary hmmorrhages are not uncommon. 

In streptococcus cases we are beginning to recognize the fact that these 
infections are not idways so serious as we thought. Death may occur within 
twenty-four hours or be delayed for several days, even for weeks, and recovery 
may occur. One case recently showed streptococci in the blood for six weeks, 
but ultimately recovered (Cole). On post-mortem examination there may be 
no gross focal lesions in the viscera, and the seat of infection may present only 
slight changes. The spleen is enlarged and soft, the blood may bo extremely 
dark in color, and hamiorrlmges arc common, particularly on the serous sur¬ 
faces. Neither tljrombi nor emboli are found. Certain clinical features sepa¬ 
rate the streptococcus from I lie*'staphylococcus infection, chiefly in the absence 
of delirium, a rather abnormal mental acuteness, and in the presence of a 
greater degree of amentia. 

Many instances of septicamiia are combined infections; thus in diphtheria 
streptococcus septicamiia is a common, and the most serious, event. The local 
disease and the symptoms produced by absorption of the toxins dominate the 
clinical picture; but the features are usually much aggravated by the systemic 
invasion. A similar infection may occur in typhoid fever and in tuberculosis, 
and may obscure the typical picture. These secondary septicaemias are caused 
most frequently by the streptococcus, but may result from the invasion of 
other bacteria. 

(6) General Septic.emia without Recognizable Local Infection.— 
Cryptogenetic Septiivmias. —This is a group of very great interest to the 
physician, the full importance of which we are only now beginning to recog¬ 
nize. 

The subjects when attacked may be in perfect health; more commonly they 
are already weakened by acute or chronic illness. The pathogenic organisms 
are varied. Streptococcus pyogenes is the most common; the forms of 
staphylococcus more rare. Other occasional causal agents are Micrococcus 
hmcrolatus (pneumococcus), Hacillus proteus, and Itncillus pyocynncus. Be¬ 
tween May 1, 1802, and June 1, 1803. there were examined in the post-mortem 
room from my wards 21 cases of general infection, of which 13 were due to 
Streptococcus pyogenes, 2 to Staphylococcus pyogenes, and 6 to the pneumo¬ 
coccus. In 1!) of those ease's the patients were already the subjects of some 
other malady, which was aggravated, or in most instances terminated, by the 
general septicamiia. The symptoms vary somewhat with the character of the 
micro-organisms. Tn the streptococcus eases there may' be chills with high, 
irregular fever, and a more characteristic septic state than in the pneumo- 
coceus infection. 

Most of these cases come correctly under the term "cryptogenetic septi- 
«rrnia ” as employed by Leubc, inasmuch as the local focus of infection is 
11 °t evident during life, and may not be found after death. Although most 

these cases are terminal infections, yet it is well to bear in mind that there 
ar ° instances of this type of affection coming on in apparently healthy persons. 
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The fever may be extremely irregular, characteristically septic, and.persist 
for many weeks. Foci of suppuration may not develop, and may not be found 
even at autopsy. I have on several occasions met with cases of an intermit¬ 
tent pyrexia persisting for weeks, in which it seemed impossible to give any 
explanation of the phenomena, and some which ultimately recovered, and in 
which tuberculosis and malaria could be almost positively excluded. These 
cases require to .be carefully studied bacteriologically. Dreschfeld has de¬ 
scribed them as idiopathic intermittent fever of pyaen^e character. Local 
symptoms may be absent, though in three of <his cases there was enlargement 
of the liver, and in two the condition was a diffuse suppurative hepatitis. The 
pyocyanic disease, or cyano-pysemia, is an extremely interesting form of infec¬ 
tion with Bacillus pyocyaneus, of which a larger number of cases have been 
reported of late years. (See Wollstein’s paper, Archives of Pediatrics, Octo¬ 
ber, 1897, and Barker, Jour. Am. Med. Assoc., 1897.) 

3. Septico-py^m^s. 

The pathogenic micro-organisms which invade the blood and tissues may 
settle in certain foci and there cause suppuration. When multiple abscesses 
are thus produced in connection with a general infection, the condition is 
known as pyremia or, perhaps better, septico-pyajmia. There are no specific 
organisms of suppuration, and the condition of pyaemia may be produced by 
' organisms other tlian the streptococci and staphylococci, thougli these are the 
most common. Other forms which may invade the system and cause foci of 
suppuration are Micrococcus lanceolatus, the gonococcus. Bacillus coli, Bacillus 
typhosus, Bacillus proteus, Bacillus pyocyaneus, Bacillus in/luenzce, and very 
probably the anaerobic bacteria of Veillon and Zuber. In a large proportion of 
all cases of pyaemia there is a focus of infection, either a suppurating exter¬ 
nal wound, an osteomyelitis, a gonorrhoea, an otitis media, an empyema, or an 
area of suppuration in a lymph-gland or about the appendix. In a large 
majority of all these eases the common pus cocci are present. 

In a suppurating wound, for example, the pus organisms induce hyaline 
necrosis in the smaller vessels with the production of thrombi and purulent 
phlebitis. The entrance of pus organisms in small numbers into the blood 
does not necessarily produce pyaemia. Commonly the transmission to various 
parts from the local focus takes place by the fragments of thrombi which puss 
as emboli to different parts, where, if the conditions are favorable, the pus 
organisms excite suppuration. A thrombus which is not septic or contami¬ 
nated, when dislodged and impacted in a distant vessel, produces at most only 
a simple infarction; but, coming from an infected source and containing pus 
microbes, fcn independent centre of infection is established wherever the cm- 
boluJWy lodge. These independent suppurative centres in pyaemia, known a* 
embolic or metastatic abscesses, have the following distribution: 

(а) In external wounds, in osteo-myelitis, and in acute phlegmon of fI k 
akin, the embolic particles very frequently excite suppuration in the lungs 
producing the well-known wedge-shaped pysemie infarcts; from these, or rarcl; 
by paradoxical embolism, or direct passage of bacteria or minute embol 
through the pulmonary capillaries, metastatic foci of inflammation may occu 
in other parts. 

(б) Suppurative foci in the territory of the portal system, particularly is 
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the intdfetines, produce metastatic abscesses !n the liver with or without sup¬ 
purative pylephlebitis. 

Endocarditis is an event which is very liable to occur in all forms of sep- 
ticsemia, and modifies materially the character of the clinical features. Strep¬ 
tococci and staphylococci are the most common organisms present in the vege¬ 
tations, but the pneumococci, gonococci, tubercle bacilli, typhoid bacilli, 
anthrax bacilli, and other forms have been isolated. The vegetations which 
grow at the site of*the valve lesion become covered with thrombi, particles 
of which may be dislodged and carried as emboli to different parts of the body, 
causing multiple abscesses or infarcts. 

Symptoms of Septico-pyemia. —In a case of wound infection, prior to the 
onset of the characteristic symptoms, there may be signs of local trouble, and 
in the case of a discharging wound the pus may change in character. The 
onset of the disease is marked by a severe rigor, during which the temperature 
rises to 103° or 104° and is fojlowed by a profuse sweat. These chills are 
repeated at intervals, either daily or every other day. In the intervals there 
may be slight pyrexia. The constitutional disturbance is marked and there 
are loss of appetite, nausea, and vomiting, and, as the disease progresses, rapid 
emaciation. Transient erythema is not uncommon. Local symptoms usually 
occur. If the lungs liecomc involved there arc dyspnoea and cough. The 
physical signs may be slight. Involvement of the pleura and pericardium is 
common. The anaemia, often profound, causes great pallor of the skin, which 
later may be bile-tinged. The spleen is enlarged, and there may be intense 
pain in the side, pointing to perisplenitis from embolism. Usually in the 
rapid cases a typhoid state supervenes, and the patient dies comatose. 

In the chronic cases the disease may be prolonged for months; the chills 
recur at long intervals, the temperature is irregular, and the condition of the 
patient varies from month to month. The course is usually slow and progress¬ 
ively downward. 

Diagnosis. —Pyaemia is a disease frequently overlooked and often mistaken 
for other affections. 

Cases following a wound, an operation, or parturition are readily recog¬ 
nized. On the other hand, the following conditions may be overlooked: 

Osteo-myclitis. —Here the lesion may be limited, the constitutional symp¬ 
toms severe, and the course of the disease very rapid. The cause of the trouble 
may be discovered only post mortem. 

So, too, acute septieo-pyicmirt may follow gonorrhoea or a prostatic abscess. 

Cases are sometimes confounded with typhoid fever, particularly the more 
chronic instances, in which there are diarrhoea, great prostration, delirium, 
and irregular fever. The spleen, too, is often enlarged. The marked leueo- 
cytosis is an important differential point. 

In some of the instances of ulcerative endocarditis the diagnosis is very 
ilillieult, particularly in what is known as the typhoid, in contradistinction 
to the septic, type of this disease. In acute miliary tuberculosis the symp¬ 
toms occasionally resemble those of septicaemia, more commonly those of 
typhoid fever. 

The post-febrile arthritides, such as occur after scarlet fever and gonor¬ 
rhoea, are really instances of mild septic infection. The joints may some¬ 
times suppurate and pyaemia develop. So, also, in tuberculosis of the kidneys 
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and calculous pyelitis recurring rigors and sweats due to septic mfeotion arc 
common. In some latitudes septic and pya>mic processes aie too often con¬ 
founded with malaria. In early tuberculosis, or even when signs of excava¬ 
tion are present in the lungs, and in cases of suppuration in various parts, 
particularly empyema and abscess of the liver, the diagnosis of malaria is 
made. The practitioner may take it as a safe rule, to which he will And very 
few exceptions, that an intermittent freer which resists quinine, is not malaria. 

Other conditions associated with chills which may be mistaken for pvsenna 
are profound anannin, certain cases of Hodgkin’s disease, the hepatic inter¬ 
mittent fever associated with the lodgment of gall-stones at the orifice of the 
common duct, rare cases of essential fever in nervous women, and the inter¬ 
mittent fever sometimes seen in rapidly growing cancer. 

Treatment. — (a) Surgical .—In pyaemia, where the pus is accessible, free 
evacuation and drainage is often the only treatment required. In a case of 
cmpya'ina with weeks of high and irregular fever the day after operation the 
temperature is normal, and may remain so. 'Pn some cases with a local infec¬ 
tion Bier's method of hypertemia has been used with success, hut where tlie 
focus of manufacture of the poison is accessible tlit*, knife should ho used. 
Unfortunately, in only too many cases the focus of infection is not accessible; 
it then is a septieamiia, and for such cases the bacteriologists ha\e intro¬ 
duced the treatment with vaccines. 

(6) Vaccine Treatment .—By blood cultures or by cultures from the focus 
of infection the organism is isolated, then a vaccine is prepared, and. if 
Wright’s method is followed, the use and dose are regulated by the opsonic 
index of the patient. In many cases where the germ can not he isolated and 
the condition is one of septic fever the ordinary antistiicptococcus serum is 
used, or one of the polyvalent sera, flood results are obtained in a few eases, 
and we are working in the right direction, hut the method is as yet only in the 
experimental stage. 

(c) Drugs .—There arc none which control septic fever. The coal-tar 
products are of doubtful service. Quinine may he used. Cold bathing is 
much the best measure to control the fever. 

1. Tkhminai. In ski'tions. 

There is truth in the paradoxical statement that iicrsons rarely die of the 
disease with which they suffer. Socondaiy, terminal, infections carry off many 
of the incurable cases. Flexner analyzed 255 cases of chronic renal and cardiac 
disease in which complete bacteriological examinations were made at autop-y- 
Excluding tuberculous infection, 213 ga\e positive, and 42 negative results. 
The infections may be local or general. The former are extremely common, 
and are found in a large proportion of all cases of Bright’s disease, arterio¬ 
sclerosis, heart disease, cirrhosis of the liver, and other chronic disorders. 
Affections of the Berous membranes (acute pleurisy, pericarditis, or perito¬ 
nitis), meningitis, and endocarditis are the most frequent lesions. It is l”’ r ' 
haps safe to say that the majority of eases of advanced nrterio-aclerosis ana 
of Bright’s disease succumb to these intcrcurrenl infections. The inf<«l ,vc 
agents are very varied. The streptococcus is the most common, but the l" 11 ' 11 ' 
ihococcus, staphylococcus and gonococcus, and the proteus, pyocyaneus. :uld 
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irsis bacilli arc also met with. It is surprising in how many instances of 
artcrio-sclerosis, of chronic heart disease, of Bright’s disease, and particularly 
of cirrhosis of the liver in Flexner’s series the fatal event was determined by 
an acute tuberculosis of the peritonamm or pleura. 

The general terminal infections arc somewhat less common. Of 85 cases 
of chronic renal disease in which Flexner found micro-organisms at autopsy, 
38 exhibited general infections; of 18 cases of chronic cardiflc disease, in 11 
the distribution of lftteteria was general. The blood-serum of persons suffer¬ 
ing from advanced chronic disease was found by him‘to be less destructive to 
the staphylococcus aureus than normal human serum. Other diseases in which 
general terminal infection may occur are Hodgkin’s disease, leukicmia, and 
chronic tuberculosis. 

And, lastly, probably of the same nature is the terminal entero-colitis 80 
frequently met with in chronic disorders. 

>• 

XIX. RHEUMATIC FEVER. 

Definition. —An acute, non-contagious fever, dependent upon an unknown 
infective agent, and characterized by multiple arthritis and a marked tendency 
to inflammation of the tibrous tissues. • 

Etiology.—DisTUinrriox ,v\n I’kkv.u.knck.—I t prevails in temperate 
and humid climates. Church has collected interesting statistics on this point. 
Oddly enough, the two countries with the highest admission in the British 
army per thousand of strength—Kgypt. 7.02, and Canada, G.26—have climates 
the most diverse, in 1003 in Kngland and Wales 1,812 deaths were due to 
rheumatic fever (Tatham). The disease prevails more in the northern lati¬ 
tudes. In the Montreal General Hospital there were for the twelve years 
ending 1903, 2 deaths in 1S2 cases among 12,011 admissions; at the Royal 
Victoria Hospital, Montreal, for ton years ending 1903, 3 deaths in 285 cases 
among 9,2841 admissions (.John MoCrne). At the Johns Hopkins Hospital 
for the fifteen years ending 1901, there were 3(10 admissions (330 patients) 
and 9 deaths (T. McCrae). The general impression is that thq disease pre¬ 
vails more in the British Isles than elsewhere: hut, ns Church remarks, the 
returns are very imperfect (this holds good everywhere). In Norway, where 
cases of rheumatic fever are notified, there were for the four years 1883-92 
13,(151 cases, with 250 deaths. 

Season. —In London the cases reach the maximum in the months of Sep¬ 
tember and October. In the Montreal General Hospital Bell’s statistics of 
lull eases show that the largest number was admitted in February, March, 
and April. And the same is true in Baltimore, 55 per cent of our cases were 
admitted in the first four months of the year (McCrae). The disease prevails 
most in tho dry years or a succession of such, and is specially prevalent when 
the subsoil water is abnormally low and the temperature of the earth high 
(Newshoime). 

Age. —Young adults are most frequently affected, but tho disease is by no 
means uncommon in children between the ages of ten and fifteen years. Suck- 
>mgs are rarely Attacked. Milton Miller has analyzed 19 undoubted cases. 
The cases have to be distinguished from a totally different affection, the pyo; 



ggnic arthritis-of -infants. Of '466 cases admitted to the Montreal General 
Hospital there were, under fifteen years, 4.38 per cent; from fifteen to twenty, 
five years, 48.68 per cent; from twenty-five to thirty-five years, 25.87 per cent; 
from thirty-five to forty-five years, 13.6 per cent; above forty-five years, 7.4 
per cent. Of our 360 admissions, 110 were in the third decade and 65 per 
cent below the thirtieth year of age (MeCrae). Ten per cent of the cases 
had the first attack in the first decade. Of the 655 enses analyzed by Whip- 
ham for the Collective Investigation Committee of the British Medical Asso¬ 
ciation, only 32 eases occurred under the tenth year and 80 per cent between 
the twentieth and fortieth years. These figures do not give the ratio of eases 
in children, in whom the milder types of arthritis are very common. 

Sex. —If all ages are taken, males are affected of toner titan females. Of 
our patients, 23!) were males, 91 females. In the Collective Investigation Re¬ 
port there were 375 males and 27!) females. Up to the ago of twenty, how¬ 
ever, females predominate. Between the ages of ten and fifteen girls are more 
prone to the disease. 

Heredity. —It is a deeply grounded belief with the public and the pro¬ 
fession that rheumatism is a family disease, hut Church thinks the evidence 
is still imperfect. In 25 per cent of our cases there was a history of the din- 
ease in the family. The not rare occurrence in several members of the same 
family is used by those who believe in the infectious origin as an argument 
in favor of its being a house disease. 

Occupations which necessitate exposure to cold and great changes of tem¬ 
perature predispose strongly, and the disease is met with oftencst in drivers, 
servants, bakers, sailors, and laborers. 

Chill.— Exposure to cold, a wetting, or a sudden change of temperature 
are among the factors in determining the onset of an attack, but they were 
present in only 12 per cent of our cases. 

Not only does an attack not confer immunity, hut as in pneumonia pre¬ 
disposes the subject to the disease. 

Ehenmatic Fever as an Acute Infectious Disease. — (a) (General Em- 
dence. —Rheumatic fever, as Newsholme has shown, occurs in epidemics with¬ 
out regular periodicity, recurring at intervals of three, four, or six years, ami 
varying much in intensity. A severe epidemic is apt to he followed by tw« 
or three mild outbreaks. ‘CThc-curves of the mortality statistics . . . approx¬ 
imate very closely to those of pyaemia, puerjieral fever, and erysijielas, dis¬ 
eases which are certainly associated with specific micro-organisms” (Church). 
The constancy also of the seasonal variations is an additional suppori hi 
this view. 

(b) Clinical Features. —Physicians have long been impressed with the 
striking similarity of the symptoms to those of septic infection.. In the char¬ 
acter of the fever,.the mode of involvement of the joints, theitondency to ri- 
lgpse,Vtho sweats, the anamiia, thqleucocytosis, and, above all, the great liabil¬ 
ity to-lendocarditis and involvement of the serous membranes, the disea-c 
resembles pyaemia very closely, and may, indeed, be taken as the very type of an 
acute infection. But, as-Stephen Mackenzie remarks, acute rheumatism should 
be considered not simply from the point of view of the rheumatic polyarthritis 
of the adult, but as a whole in its manife^ations at different periods of life) 
yet even from this standpoint the multilron manifestations of the rheumatic 
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poison iik childhood and young adults may very reasonably be referred to the 
effect of the toxins of micro-organisms. 

(c) Special Evidence. —The bacteriology of the disease is still under dis¬ 
cussion.! Many organisms have been described, a special bacillus by Achalmc, 
forms of streptococci, and a diplococcus by Wassennan, which is probably the 
same as that described in England by Poynton and Payne, Ainley Walker, 
Shaw and Beattie. This latter, which has been called the Mitrucoccus rheu- 
malicus, IjfM JiecnJsoJ a ted from the throat, joints, and exudates in persons 
suffering with rheumatic fever. Poynton, Payne, and others have produeed 
with’this organism, injected into rabbits, endocarditis, arthritis, and subcu¬ 
taneous nodules. In a series of cases in my clinic Cole could not confirm these 
results, studying blood cultures and the effusion into the joints. On the other 
hand, hiums.flble with strains of streptococci from various sources to produce 
experimentally endocarditis and arthritis, y A view very commonly held is that 
the organism producing the disease is an attenuated streptococcus. Beattie* 
in a recent paper, claims that the’results obtained by injecting streptococci are 
different from those produeed by Micrococcus rheumaticus. A point of great 
interest is that Ainley Walker has obtained formic acid from the cultures of 
this germ. The problem is one of great difficulty and of the first importance, 
in xiew of the suffering and incapacity caused by rheumatic fever. 

There is considerable evidence against the view that it is simply a mild 
ivogenic infection.' Salicylates have no effect on the ordinary streptococcus 
ideations, and the‘clinical course in the streptococcus arthritis is very differ- 
■nl; moreover,- rheumatic joints never suppurate. The isolation of slrepto- 
wei may simply indicate the presence of secondary streptococcus invaders 
ucli as occur in scarlet fever and small-pox. 

Other views as to Hie nature of rheumatism are the metabolic or chemical: 
lint it depends upon a morbid material produced within the system in de¬ 
ed ive processes of assimilation. It has been suggested that this material is 
•die acid (Front) or certain combinations with lactic acid (Latham). 

A nervous theory of acute rheumatism was advocated by the late J. K. 
litcliell, of Philadelphia, who believed that the nerve centres were primarily 
Ifected by cold and that the local lesions were really trophic in character. 

Morbid Anatomy.— There are no changes characteristic of the disease, 
be affected joints show hyperemia and swelling of the synovial membranes 
ml of the ligamentous tissues. There may be slight erosion of the cartilage, 
'lie fluid in the joint is turbid, albuminous in character, and contains leuco¬ 
ses and a few fibrin tlakes. Pus is very rare in uncomplicated cases. Rlieu- 
mtic fever rarely proves fatal, except when there are serious complications, 
uli ns pericarditis, endocarditis, myocarditis, pleurisy, or pneumonia. The 
inditions found show nothing peculiar, nothing to distinguish them from 
her forms of inflammation. In death from hyperpyrexia no special changes 
'e found. The blood usually contains an excessive amount of fibrin. In the 
vondary rheumatic inflammations, as pleurisy and pericarditis, various pus 
nanisms have been found, possibly the result of a mixed infection. 

Symptom*. —As a rule, the disease sets in abruptly, but it may be preceded 
' irregular pains in the joints, slight malaise , sore throat, and particularly by 
nsillitia. A definite rigor is uncommon; more often there is slight chilli* 
The fever risae quickly, and with it one or more of the joints become 
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painful. Within twenty-four h*urs from the onset, the disease is fully mani- 
fest. The temperature range is from 102° to 104°. 1 The pulse is frequent, soft, 
and usually above 100. The tongue is moist, and rapidly becomes covered .with 
a white fur. There are the ordinary symptoms associated with an acute fcy o^ 
such as lossijalappetite, thirst, constipation, and a scanty, highly acid, highly 
colored urine. In a majority of the cases there are profuse, very acid sweats, 
of a peculiar $>ur odor. Sudaminal and miliary vesicles are abundant, the 
latter usually surrounded by a minute ring of hypercemia. The mind-ie clear, 
except in the cases with hyperpyrexia. ' The affected joints are painful to move, 
soon become swollen and liot. and present a reddish flush. The order of fre¬ 
quency of involvement of the joints in our series was knee, ankle, shoulder, 
wrist, elbow, hip, hand, foot. The joint's are not attacked together, hut suc¬ 
cessively. For example, if the knee is first'affected, the redness may disappear 
from it as the wrists become painful and hot. The disease is seldom limited to 
a single articulation. The amount of swelling is variable. Extensive offusion 
into a joint is rare, and much of the enlargement jf-duc to the infiltration of 
the periarticular tissues with serum. The swelling may he limited to the joint 
proper, but in the wrists and ankles it sometimes involves the sheaths of the 
tendons and produces great enlargement of the hand- and feet. Correspond¬ 
ing joints are often affected. In attacks of great severity every one of ilu> 
larger joints may be involved. The vertebral, sterno-elav ienlar, and phalan¬ 
geal articulations are less often inflamed in acute than in gonorrhoeal rheuma¬ 
tism. Perhaps no disease is more painful than acute polyarthritis. The ina¬ 
bility to change the posture without agonizing pain, the drenching sweats, the 
prostration and utter helplessness, combine to make it one of the most distress¬ 
ing of febrile affections. A special feature of the disease is the tendency of 
the inflammation to subside in one joint while increasing with great intensity 
in another. 

The temperature range in an ordinary attack is between 102° and 104°. 
In only 18 of our eases did the temperature rise above 101°. In 100 it reached 
103° or over. It is peculiarly irregular, with marked remissions and exacerba¬ 
tions, depending very much upon the intensity and extent of the articular in¬ 
flammation. Defervescence is usually gradual. The profuse sweats materially 
influence the temperature curve. If a two-hourly chart is made and observa¬ 
tions upon the sweats are noted, the remissions will usually be found coinci¬ 
dent with the sweats. The perspiration is sour-smelling and acid at first; bat, 
when persistent, becomes neutral or even alkaline. 

The blood is profoundly altered in acute rheumatism. There is, indeed, 
no acute febrile disease in which an amomia occurs with greater rapidity. 
The average leucocyte count in our cases wus about 12,000 per c.mm. 

With the high fever a murmur may often be heard at the apex region. 
Endocarditis is also a common cause of an apex bruit. The heart should 1* 
carefully examined at the first visit and subsequently each day. 

The urine i8, as a rule, reduced in amount, of high density and high color. 
It is very acid, and, on cooling, deposits urates. The chlorides may bo greatly 
diminished or even absent. Formic acid is present (Walker). Febrile albu¬ 
minuria is not uncommon. 

The saliva may become acid in reaction and is said to contain an excess 

of sulphocyanides. 
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Subacute Rheumatism. —This rcpresents-ia milder form of the disease, ill 
which all the symptoms are less pronounced. The fever rarely rises above 
101°; fewer-joints are involved; and the arthritis is less intense. The cases 
may drag on for weeks or months, and the disease may finally become chronic. 
It should not be forgotten that in children this mild or subacute form may be 
associated with endocarditis or pericarditis. 

Complications. —These are important and serious. ■> 

(1) jlYPKap yrbx i a.—' l'he temperature may rise rapidly a few days after 
thejjflget, and be associated with delirium; but not necessarily, for the tem¬ 
perature may rifle to 108" or, as in one of I)a Costa’s cases, 111) 0 , without cere¬ 
bral symptoms. Hyperpyrexia is most common in first attacks, ID of 107 eases 
(Church). It is most apt to occur during the second week. Delirium may 
precede or follow its onset. As a rule, with the high fever, the pulse is feeble 
and frequent, the prostration is extreme, and finally stupor supervenes. In 
our series there was no instance of hyperpyrexia, which seems rare in the 
United States. ; ’’ 

. (2) Cahwac Affections. — (a) Endocarditis, the most frequent and seri¬ 
ous complication, occurs in a considerable percentage of all cases. Of 889 
cases, 494 had signs of old or recent, endocarditis (Church). The liability to 
endocarditis diminishes as'-age advances. The incidence of organic disease in 
our cases was more than double in patients who lmd had their first attack below 
the age of twenty years, compared with those with the first attack over twenty 
years of age.-^ It increases directly with the number of attacks. Of 116 eases, 
in the first attack 58.1 per cent had endocarditis, 63 per cent in the second 
attack, and 71 per cent in the third attack (Stephen Mackenzie). Thirty-five 
per cent of our cases showed organic valve lesions, in 96 per cent the mitral 
was involved, in 27 per cent the aortic, and in 23 per cent both the lesions 
were combined. The mitral segments are most frequently involved and the 
affection is usually of the simple, verrucosc variety. Ulcerative endocarditis is 
very rare. Of 209 cases of this disease which I analyzed, in only 24 did the 
symptoms of a severe endocarditis arise during the progress of acute or sub¬ 
acute rheumatism. The valvulitis in itself is rarely dangerous, producing few 
symptoms, and is usually overlooked. Unhappily, though the valve at the time 
may not be seriously damaged, the inllammalion starts changes which lead to 
sclerosis and retraction of the segments, and so to chronic valvular disease. 
Venous thrombosis is an occasional complication. 

(5) Pericardilii may occur independently of or together with endocarditis. 
It may be simple fibrinous, sero-fibrinous, or in children purulent. Clinically 
we meet it more frequently in connection with this disease than in any other 
acute affection. It was present in 20 eases of our series—6 per cent—in 
only four of which did effusion occur. The physical signs are very charac¬ 
teristic. The condition will be fully described under its appropriate section. 
A peculiar form of delirium may develop during the progress of rheumatic 
pericarditis. 

(c) Myacgrdit'is is most frequent in connection with endo-pericardial 
changes. As Sturges insisted, the term carditis is applicable to many cases. 
The anatomical condition is a granular or fatty degeneration of the heart- 
muscle, which leads to weakening of the walls and to dilatation. It is not, 
I think, nearly so common as the other cardiac affections. S. West has re- 
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ported instances of acute dilatation of the heart in rheumatic fevet, in.One 
of which marked fatty changes were found in the heart-libres. 

(3) Pulaionaby Affections. —Pneumonia and pleurisy occurred in 9.94 
per cent of 3,433 cases (Stephen Mackenzie). Tiiey frequently accompany 
the cases of endo-pericarditis. According td Howard’s analysis of a large 
number of cases, there were pulmonary complications in only 10.5 per cent 
of cases of rheumatic endocarditis; in 58 per cent of cases of pericarditis; and 
in 71 per cent of cases of endo-pericarditis. Congestion of the lung is occa¬ 
sionally found, and in several cases has proved rapidly fatal. 

(4) Nervous Complications. —These are due, in part, to the hyper¬ 
pyrexia and in part to the special action upon the brain of the toxic agent 
of the disease. They may be grouped as follows: (a) Delirium, associated 
with the hyperpyrexia or the toxamiia, may be active and noisy in character; 
more rarely a low muttering delirium, passing into stupor and coma. It was 
present in only five of our 307 cases, and in four of these we thought the sal¬ 
icylates at fault. A peculiar delirium occub) in connection with rheumatic 
pericarditis. It may be excited by the salicylate of soda, either shortly after 
its administration, or more commonly a few days later. ( b ) Coma, which is 
more serious, may oceur without preliminary delirium or convulsions, and 
may prove rapidly fatal. Certain of these cases are associated with hyper¬ 
pyrexia; but Southey has reported the case of a girl who, without previous 
delirium or high fever, became comatose, and died in less than an hour. A 
certain number of such cases, as those reported by Da Costa, have been asso¬ 
ciated with marked renal changes and were evidently uraemic. The coma may 
supervene during the attack, or after convalescence has set in. (e) Convul¬ 
sions are less common, though they may precede the conjg. Of 127 observa¬ 
tions cited by Besnicr, there were 37 of delirium, only 7 of convulsions, 17 of 
coma and convulsions, 54 of delirium, coma, and convulsions, and 3 of other 
varieties (Howard), (d.) Cho rea. The relations of this disease and rheu¬ 
matism will be subsequently discussed. It is sufficient here to say that in only 
88 out of 554 cases which I have analyzed from the Infirmary for Diseases of 
the Nervous System, Philadelphia, were chorea and rheumatism associated. 
It is most apt to develop in the slighter attacks in childhood. ( e) Mmingilis 
is extremely* rare, though undoubtedly it does occur. It must not be forgot¬ 
ten that in ulcerative endocarditis, which is occasionally associated with acute 
rheumatism, meningitis is frequent, (f) Polyneuritis has been described. I 
saw a remarkable case whieh followed hyperpyrexia. Free venesection saved 
the patient’s life. After many months the patient recovered, but witli a 
remarkable ataxia. 

(5) Cutaneous Affections.— t-Sweat-vesicles have already been men¬ 
tioned as extremely common. 2 A red miliary rash may also develop. Scarla- 
tiniform eruptions are occasionally seen. Purpura, with or without urticaria, 
may occur, and various forms of erythema. It is doubtful whether the ciwf 
of extensive purpura with urticaria and arthritis—poliosis rheumatics— 
belong truly to acute rheumatism. 

(6) Rheumatic Nodules. —These curious structures, described originally 
by Meynet, occur in the form of small subcutaneous nodules attached to the 
tendons and fasciae. Barlow and Warner, in England, and T. B. Futcher. in 
the United States, have paid special attention to their varieties and irop° r ' 
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tanae,- 'They \ary_jii .size from a,small shot to a large pea, and are most 
T johife-oti H on the fingers, hands, and wrists. They also occur about the elbows, 
the spines of the vertebrae, and the scapula;. They are not often tender. 
Tffipare more common after the decline of the fever and in the children with 
init r^T valve disease. In only !j of our patients were they present during the 
flcQte attack. The nodules may grow with great rapidity and usually last for 
weeks or .months. They are more common in children than in* adults, and in 
the former their presence may be regarded as a positive indication of rheuma¬ 
tism. They have been noted particularly in association with chronic rheumatic 
endocarditis. Subcutaneous nodules occur also in migraine, gout, and arthri¬ 
tis deformans. Histologically they are made up of round and spindle-shaped 
cells. In addition to these firm, hard nodules, there occur in rheumatism and 
in chronic vegetative endocarditis remarkable bodies, which have been called 
by F6reol “nodosites cutanpes ephemeras.” In a ease of chronic vegetative 
endocarditis (without arthritis), which 1 saw with Dr. .1. T\. Mitchell, there 
were, in addition to occasional elevated spots resembling urticaria, areas of 
inliltration in the skin, from two to throe lines in diameter, not elevated, but 
pale pink, and exquisitely tender and painful even without being touched. 

'the course of acute rheumatism is extremely variable. It is, as Austin 
Flint first showed, a self-limited disease, and it is not probable that, medi¬ 
cines have any special influence upon its duration or course. Gull and Sutton, 
who likewise studied a series of G2 cases without special treatment, arrived at 
the same conclusion. 

Prognosis.— Rheumatic fever is the most serious of all diseases with a low 
(loath-rate. The mortality is rarely above 2 or 3 per cent. Only 9 of our 330 
patients died, per-cent, all with endocarditis and f> with pericarditis. 

Sudden death in rheumatic fever is due most frequently to myocarditis. 
Itcrringham has reported a ease in which on the fourteenth day there was 
fatty degeneration and acute inflammation of the myocardium. In a few rare 
cases it results from embolism. I saw one case at the Montreal General Hos¬ 


pital in which we thought possibly the sudden death was due to Fuller’s alka¬ 
line treatment, which had been kept up by mistake. There was slight endo¬ 
carditis but no myocardial changes. Alarming symptoms of depression 
sometimes follow excessive doses of the salicylate of soda. 

Diagnosis. —Practically, the recognition of acute rheumatism is very easy; 
tut there are several affections which, in some particulars, closely resemble it. 

(1) Mui/rim.B Secondary Arthritis.— -Under this term may be em¬ 
braced the various forms of arthritis which come on or follow in the course of 
hie infective diseases, such as gonorrhoea, scarlet fever, dysentery, and eerebro- 
sjuualmirjiingjtis. Of these the gonorrhoeal form will receive special consid¬ 
eration and is the type of the entire group. 

(2) Septic Arthritis, which occurs in the course, of- pyaemia from any 
CIUlse , and particularly in puerperal fever. No hard and fast line can be 
drawn between these and the eases in the first groups but the inflammation 
rapidly passes on to suppuration and there is more or less destruction of the 
Joints. The.ponditions under which the arthritis occurs give a clew at. once 
0 nature of the case. Under this section mav also be mentioned: 


( a ) Acute, necrosis or acute osteo-myelitis, occurring in the lower end of 
‘he femur, or in the tibia, and which may be mistaken for acute rheumatism. 
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Sometimes, too, it is multiple. eThojjreiilpr in tensity o£ the local symptom*, 
the,involvement of the epiphyses mUiw Uiau the joints, and U* njoie 
serious'constitutional disturbances are points to he considered, ihe eon- 
dlHoiris'uiiTortunately often mistaken for acute arthritis, and as the treat¬ 
ment is essentially surgical, the error is one which may cost the life of tluj 

Patl (b)’ The amite arthritis of infants must be distinguished from rheuma¬ 
tism It is a disease which is usually confined to one joint (the hip or knee), 
the effusion in which rapidly becomes purulent. The affection is most com- 
mon in sucklings and is undoubtedly pyiemic in character. It may also occur 
in the gonorrhoeal ophthalmia or vaginitis of the new-born, as pointed out by 

Clement Lucas. . 

(3) Gout. —While the localization in a single, usually a small, joint, the 

age the history, and the mode of onset are features winch enable us to recog¬ 
nize acute gout, there are everywhere many cases of acute arthritis, ca lc, 
rheumatic fever, which are in reality gout> The involvement of several of 
the larger joints is not so infrequent in gout, and unless, toplu are present, 
or unless a very accurate analysis pf the urine is made, the diagnosis may be 

difficult. , T , . , , 

(1) Acute Arthritis Deformans.— Tn several cases I have mistaken 

this form for rheumatic fever. It may come on with fever and multiple arthri¬ 
tis and for weeks there mav be no suspicion of the true nature of the di-eanj. 
Gradually the fiwer-snbsidos, but the periarticular thickening persists. As a 
rule, however, in the acute febrile cases the involvement of the smaller join s, 
the persistence and the early changes in the articulations suggest arthritis 


deformans. ,, 

Treatment.—fThc bed should have a smooth, soft, yet clastic maltrt». 
The patient should wear a flannel night-gown, which may be opened all the 
way clown the front and slit along the outer margin of the sleeves. Lluee 
or four of these should be made, so as to facilitate the frequent changes re¬ 
quired after the sweats. He may wear also a light flannel, capo about the 
shoulders. He should sleep in blankets, not in sheets, so as to reduce the liabil¬ 
ity to catch cold ami obviate the unpleasant clamminess consequent upon lien') 
sweating. Chambers insisted that the liability to endocarditis and pericarditis 
was much reduced when the patients were in blankets. 

▼ MUk is the most suitable diet. It may be diluted with alkaline miner 
waters. Lemonade and oat iScal or barley water should bo freely given. ■' 
<thirgt is usually great and may be fully satisfied. There is no objection 
broths and soups if the milk is not well borne. The food should be given a 
short and stated intervals. As convalescence is established a fuller die m-f 
Be allowed, but mfi&t should be used sparingly. > , t0 

The local t reatment is of the greatest importance. Tt often sullies 
wrap the affected joints in cotton. If the pain is severe, hot cloths mav > 
applied, saturated with FullcFs lotion (carbonate of soda, 6 drachms: ' 

num, 1 oz.; glycerine, 2 oz.; and water, 0 oz.). Tincture of aconite or eh 
may be employed in an alkaliqp solution. Chloroform liniment is also it 
application. Fixation of the joints is of great service in allaying u' 1 ' 1'V 
I have seen, in a German hospital, the joints enclosed in plaster of ■ ^ 
apparently with great relief. Splints, padded and bandaged with mouc ■ 
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firmness* will often be found to relieve pain. * Friction is rarely well borne in 
an acutely inflamed joint. Cold compresses are much used in Germany. The 
application of blisters above and below the joint often relieves the pain. This 
ipejjhod, which was used so much a few years ago, is not to be compared with 
thtf light application of the Paquelin thermo-cautery. 

The drug treatment of acute rheumatism is still far from satisfactory, 
though the introduction of the salicyl compounds has becd a great boon. 
Pribram’s exhaustive consideration of the question, extending over some 67 
pages (Nothnagel’s Handbueh, Bd. v), in which he discusses some 75 drugs 
and measures, indicates perhaps better than anything else that the therapeu¬ 
tics of the disease are still far from satisfactory. 

Theatmknt with the Saucy r, Compounds.— Salicin, introduced in 
1876 by Maclagan. may he used in doses of 20 grains every hour or two until 
the pain is relieved. It has the, advantage of being less depressing than the 
salicylate of soda. It is also perhaps the best drug to use for children. Sali¬ 
cylic acid, 15 to 20 grains, may lie given every two hours in acute cases until 
the pain is relieved. It is best given in capsules. Salicylate of soda, 20-grain 
doses every two hours, is perhaps the be*t«of the drugs for general use in the 
acute rheumatism of adults. After Hie pain has been relieved, the drug should 
he given every four or live hours until the temperature begins to fall. The 
jinti^siiim liienrliniiiite may bo given with it. Oil of vvintorgreen, 20 minims 
every two hours in milk, may he used if the salicylate of soda disagrees. There 
are many other salicyl compound- introduced of late, hut the best results are 
obtained from the use of one or other of the above-named preparations. There 
can he no question as to their eflioaey in relieving the pain in the disease. A 
majority of observeiwagms that they also protect the heart, shorten the course, 
and render relapse less likely. 

The Alkal;\e Tueat.u i;\ r.-t-l’otassium bicarbonate may lie given in 
half-drachm doses every three hours with the salicylic acid or saltern*? Fuller’s 
pl~an was to give a drachm and a half of the sodium bicarbonate with half a! 
drachm of potassium acetate in three ounces of water, rendered effervescent at\ 
the time of administration by half a draclun of eitric acid or an ounce of 
lemon-juice. When the urine is alkaline the amount may be reduced. 

The heart should be watched carefully during the administration of full 
doses oT Ilie alkalies. 

A wide-spread popular belief attributes marvellous efficacy to bcc-stings 
in all sorts of rheumatism, and a formic-acid treatment has been introduced. 
A 2| per cent solution is injected in the neighborhood of the painful joints. 
Ainley Walker has collected (B. M. J., October 10, 1908) an interesting lit¬ 
erature on the subject. 

I To al|ny tlm pain opium may he given in the form of Dover's powder, 
°r morphia hypodermtealiv. Aniipyrin, antifebrin, and phenacetin are useful 
enmeiimes for the purpose. During convalescence jron is indicated in-full 
doses, and quinine is a useful tonic. Of the complications, hyperpyrexia 
fhould bo treated by the cold ball) or the cold pack. The treatment of endo- 
cat-ditis and pericarditis and (lie pulmonary complications will be considered 
Ull| l , T their respective sections. 

To prevent and arrest endocarditis Cuton urges the use of a series of small 
, Misters along the course of the third, fourth, fifth, and Bixth intercostal nerves 
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of the left side, applied one at tf time and repeated at different .point*. Potas¬ 
sium or sodium iodide is given in addition to the salicyla^ The patients 
are kept in bed for about sis weeks. 

XX. CHOLERA ASIATICJA. 

Definition.— A specific, infectious disease, caused by the comma bacillus of 
Koch, and characterized clinically by violent purging and rapid collapse. 

Historical Summary.—Cholera lias been endemic in India from a remote 
period, but only within the last century did it make inroads into Europe and 
America. An extensive epidemic occurred in 1832, in which year it was 
brought in immigrant ships from Great Britain to Quebec. It travelled along 
the lines of traffic up the Great Lakes, and finally readied as far west as the 
military posts of the upper Mississippi. In the same year it entered the United 
States by way of Now York. There were recurrences of the disease m 
1835-3G. In 18-18 it entered the country through New Orleans, and spread 
widely up the Mississippi Valley and across Hie continent to California, in 
1819 it again appeared. In 18.) Nt was introduced by immigrant ships into 
New York and prevailed widely throughout the country. In 18(’i(! and in lsti' 
there were less serious epidemics. In 1813 it again appeared in the Tinted 
States, but did not prevail widely. In 1881 there was an outbreak in Europe, 
and again in 1892 and 1893. Although occasional cases have been brought by 
ship to the quarantine stations in this country, the disease has not gained a 
foothold here since 1873. It has prevailed in the Philippines, but is now. 1904, 
well under control. 

Etiology.—In 1881 Koch announced the discovery of the specific organ¬ 
ism of this disease. Subsequent observations have confirmed his statement 
that the comma bacillus, as it is termed, occurs constantly in the true cholera, 
and in no other disease. It has the form of a slightly bent rod, which is 
thicker, hut not more than about half the length of the tubercle bacillus, and 
sometimes occurs in corkscrew-like or S forms. It is not a true bacillus, hut 
really a spirochmte. The organisms grow upon a great variety of media and 
display distinctive and characteristic appearances. Koch found them in the 
water-tanks in India, and they were isolated from the Elbe water during the 
Hamburg epidemic of 1892. During epidemics virulent bacilli may be found 
in the faeces of healthy persons. The bacilli arc found in the intestine, m the 
stools from the earliest period of the disease, and very abundantly in the char¬ 
acteristic rice-water evacuations, in which they mav lie seen as an almost pure 
culture. They very rarely occur in the vomit. Post mortem, they are found 
in enormous numbers in the intestine. In acutely fatal cases they do not ceem 
to invade the intestinal wall, but in those with a more protracted course they 
arb found in the depths of the glands and in the still deeper tissues. Kspcri- 
mental animals are not susceptible to cholera germs administered per os. IM 
if introduced after neutralization of the gastric contents, and if kept in 
tact with the intestinal mucosa by controlling peristalsis with opium. gu |m ’*‘ 
pigs succumb after showing cholcra-like symptoms. The intestines are lilh 1 * 1 
with thin, watery contents, containing comma bacilli in almost pure fullnre. 

Cholera Toxin.— Koch in his studies of cholera failed to find the s|' irl,l “ 
in the internal organs. He concluded that the constitutional symptom* ()f 
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tne (unease re cited from the absorption of toxic bodies from the intestine. 
In old cholerc- to res ptomaines are contained; these probably have nothing 
to do with fjf . Ration of human cholera. It. Pfeiffer has shown that the 
cholera toxia^Aypiately associated with the protuid of the bacterial cells, 
and; being o^^ery labile nature, can not he separated. Dead cultures are 
toxic; and the symptoms produced by the introduction o{ even minimal 
amounts are often comparable with those of the algid stage of cholera asiatiea. 
The symptoms occur very rapidly, and death often results in eight to twelve 
hours; in non-fatal cases recovery is often equally as rapid. The intracellular 
cholera toxin is poisonous to animals if introduced into the blood, peritoneal 
cavity, or subcutaneous tissues. No absorption takes place from the intestine 
unless the epithelial layer has been injured. 

IMMunitv. —From a recent careful study (1!)0I) of the question of pro¬ 
tective inoculation, It. P. Strong concludes that there is as yet no satisfactory 
form of human protective inoculation, though the methods employed by llaff- 
kine and Kollo promise good results. 

Modes of Infection. —As in other diseases, individual peculiarities count 
for much, and during epidemics virulent cholera bacilli have been isolated 
from the normal stools of healthy men. Cholera cultures have also been swal¬ 
lowed with impunity. 

The disease is not highly contagious; physicians, nurses, and others in 
close contact with patients are not often affected. On the other hand, wash¬ 
erwomen and those who are brought into very close contact with the linen of 
the cholera patients, or w'ith their stools, are particularly prone to catch the 
disease. There have been several instances of so-called “.laboratory cholera,” 
in which students, Saving been accidentally infected while working with the 
cultures, have taken the disease, and at least one death has resulted from this 
cause. 

Vegetables which have been washed in the infected water, particularly let¬ 
tuces and cresses, may convey the disease. Milk may also be contaminated. 
The bacilli live on fresh bread, butter, and meat, for from six to eight days. 
In regions in which the disease prevails the possibility of the infection of food 
by lli iw s h ould be borne in mind, since if has been shown that the? bacilli may 
live for at least three days in their intestines. 

Infection through the air is not to ho much dreaded, since the germs when 
dried die rapidly. 

The disease is propagated chiefly by contaminated water used for drink- 
rag, cooking, and washing. The virulence of an epidemic in any region is in 
direct proportion to the imperfection of its water-supply. In Tmlin the demon¬ 
stration of the connection between drinking-water and cholera infection is 
craiqilete. TheJLIgmburg epidemic is a most remarkable illustration. The 
rat filtered water of the Elbe was the chief supply, although taken from the 
toer in such a situation that it was of necessity directly contaminated by 
sewage. It is not known accurately from what source the contagion came, 
whether from Russia or from France, but in August, 1892, there was a sud¬ 
den explosive epidemic, and within three months nearly 18,000 persons were 
attacked, with a mortality of 42.3 per cent. The neighboring city of Alton a, 
which also took its water from the Elbe, but which had a thoroughly well- 
trapped modem filtration system, had in the same period only 516 cases. 
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Two main types of epidemics of cholera are. recognized: the <irst,*in which 
many individuals are attacked simultaneously, as in the Hamburg outbreak, 
and in which no direct connection can he traced between the individual eases. 
In this type there is widespread contamination of the drinking-water. In the 
other the cases occur in groups, so-called ch oler a nests; individuals are nut 
attacked simultaneously but successively. A direct connection between the 
cirees may be very difficult to trace. Again, both these types may be com¬ 
bined, and in an epidemic which has started in a widespread infection through 
water, there may be other outbreaks, which arc examples of the second or 
chain-like type. 

Petteakofer, on the other hand, denies the truth of this drinking-water 
theory, and. maintains that the conditions of the soil are of the greatest impor¬ 
tance; particularly a certain porosity, combined with moisture and contamina¬ 
tion with organic matter, such as sewage. He holds that germs develop in 
the subsoil moisture during the warm months, and that they rise into the 
atmosphere as a miasm. 

The disease always follows the lines of human travel. Tn India it has, 
in many notable cases, been widely spread by pilgrims. It is carried also by 
caravans and in ships. It is not conveyed through the atmosphere. 

Places situated at the sea-level are more prone to the disease than inland 
towns. In high altitudes the disease does not prevail so extensively. A high 
temperature favors the development of cholera, but in Europe and America 
the epidemics have been chiefly in the late summer and in the autumn. 

The disease affects persons of all ages. It is particularly prone to attack 
the intemperate and those debilitated by want of food and by bad surround¬ 
ings. Depressing emotions, such as fear, undoubtedly hav^ a marked influence, 
jit is doubtful whether an attack furnishes immunity against a second one. 

Morbid Anatomy. —A post-mortem diagnosis of the nature of the disease 
could be made by any competent bacteriologist, as the. micro-organisms are 
specific and distinctive. The laxly has the appearances associated with pro¬ 
found collapse. There is often marked post-mortem elevation of temperature. 
The rigor mortis sets in early and may produce displacement of the limbs. 
The lower jaw has been seen to move and the eyes to rotate. Various move¬ 
ments of the anus and legs have also been noted. 'Pin; blood is thick and 
dark,, and there is a remarkable diminution in the amount of its water and 
salts. The peritonaeum is sticky, and the coils of intestines are congested and 
look thin and shrunken. The small intestine usually contains a turbid serum, 
similar in appearance to that which was passed in the stools. The mucosa is, 
as a rule, swollen, and in very acute eases slightly hyperirmic; later the con¬ 
gestion, which is not uniform, is more marked, especially about the l’cycrs 
patches. Post mortem the epithelial lining is sometimes denuded, hut this 
is probably not a change which takes place froclv during life. In the stools, 
however, large numbers of columnar epithelial cells have been described by 
Homer and others. The bacilli are found in the contents of the intestine 
and in the mucous membraue. The spleen is usually small. The liver and 
kidneys show cloudy swelling, and the latter extensive coagulation-necrosis and 
destruction of the epithelial colls. 

Symptoms. —A period of incubation of uncertain length, probably not more 
than from two to five days, precedes the onset of the symptoms. 
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Throe stages may be recognized in the attack: the preliminary diarrhoea, 
the collapse stage, and the period of reaction. 

' ( a ) Tiik preliminary WAUiUKHA may set in abruptly without any pre¬ 

vious indications. More commonly there are, for one or two days, colicky 
pains in the abdomen, with looseness of the bowels, perhaps vomiting, with 
headache and depression of spirits. There may be no fever. 4 

(&)■ CoELaPSe Stage. —Tliei diarrhoea. increases, or, without any of the 
preliminary symptoms, sets in with the greatest intensity, and profuse liquid 
evacuations succeed each other rapidly. There arc in some instances'griping 
pains and tenesmus. More commonly there is a sense of exhaustion and col¬ 
lapse'. Tile thirst becomes extreme, the tongue is white;'cramps of great 
severity occur in flic legs and feet. Within a few hours vomiting sets in and 
becomes incessant. The patient rapidly sinks into a condition of collapse, 
the features are shrunken, the skin has an ashy gray hue, the eyeballs sink 
in the sockets, the nose is pinched, the cheeks are hollow, the voice becomes 
' husky, the extremities arc cyanosed, and the skin is shrivelled, wrinkled, and 
covered with a clammy perspiration. 1. The temperature sinks. Tn the axilla 
or in the mouth it may be from five to ten degree’s below normal, but in the 
rectum and in the internal parts it may be 103° or 104°; The pulse becomes 
extremely feeble and flickering, and the patient gradually passes into a condi¬ 
tion of coma, though consciousness is often retained until near the end. 

The fasces are at first yellowish in color, from the bile pigment, but soon 
they become grayish-white and look like turbid whey or rice-water; whence 
the term “ rice-water stools.” There are found in them numerous small flakes 
of mucus and granular matter, and at times bipod. The reaction is usually 
alkaline. The fluid Contains albumin and the chief mineral ingredient is chlo¬ 
ride of sodium. Microscopically, mucus and epithelial cells and innumerable 
bacteria are seen, the majority of the latter being the comma bacilli. 

The condition of the patient is largely the result of the concentration of 
the blood consequent upon the loss of serum in the stools. There is almost 
complete arrest of secretion, particularly of the saliva and the urine. On the 
other hand, the sweat-glands increase in activity, and in nursing women it 
has been stated that the lacteal flow is unaffected. This stage sometimes lasts 
not. more than two or three hours, but more commonly from twelve to twenty- 
four. There are instances in which the patient dies before purging begins— 
the so-called cholera sicca. 

(c) Reaction Stage. —When the patient survives the collapse, the cyano¬ 
sis gradually disappears, the warmth returns to the skin, which may have for 
a time a mottled color or present a definite erythematous rash. The heart’s 
action becomes stronger, the urine increases in quantity, the irritability of the 
stomach disappears, the stools are at longer intervals, and there is no abdom¬ 
inal pain. In the reaction the temperature may not rise above normal. Not 
infrequently this favorable condition is interrupted by a recurrence of severe 
diarrhoea and the patiqpt is carried off in a relapse. Other eases pass into 
the condition of what has been called cholera-typhoid , a state in which the 
Patient is delirious, the pulse rapid and feeble, and the tongue dry. Death 
finally occurs with coma. These symptoms have been attributed to tmemia. 

During epidemics attacks are found of all grades of severity. There are 
cases of diarrhoea with griping pains, liquid, copious -stools, vomiting, and 
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cramps, with slight collapse, 'to these the term cholerine ha9 been* applied. 
They resemble the milder eases of cholera nostras. At the opposite end of the 
series there are the instances of cholera sicca, in which death may occur in 
a few hours after the onset, without diarrhoea. There are also cases in which 
the patients are overwhelmed with the poison and die comatose, without the 
preliminary stage of collapse. 

Complications and Sequelae.—The typhoid condition has already been re¬ 
ferred to. The consecutive nephritis rarely induces dropsy. Diphtheritic 
colitis has been described. There is a special tendency to diphtheritic inflam¬ 
mation of the mucous membranes, particularly of the throat and genitals. 
Pneumonia and pleurisy may follow, and destructive abscesses may occur in 
different parts. Suppurative parotitis is not very uncommon. In rare in¬ 
stances local gangrene may occur. A troublesome symptom of convalescence 
is cramps in the muscles of the arms and legs. 

Diagnosis.—The only affection with whi^li Asiatic cholera could be con¬ 
founded is the cholera nostras, the severe choleraic diarrluea which occurs 
during the summer months in temperate climates. The clinical picture of the 
two affections is identical. The extreme collapse, vomiting, and rice-water 
stools, the cramps, the cyano'od appearance, are all seen in the worst forms of 
cholera nostras, fn enfeebled persons death may occur within twelve hours. 
It is of course extremely important to be able to diagnose between the two 
affections. This can only be done by one thoroughly versed in bacteriological 
methods, and conversant with the diversified flora of the intestines. 

Attacks very similar to Asiatic cholera are produced in poisoning by 
arsenic, corrosive sublimate, and certain fungi; but a difficulty in diagnosis 
could scarcely arise.. * 

The proijnosi < is always uncertain, as tho mortality ranges in different 
epidemics from 30 to SO per cent. Intemperance, debility, and old age are 
unfavorable conditions. The more rapidly the collapse sets in, the greater is 
the danger, and as Andral truly says of the malignant form, “ It begins where 
other diseases end—in death.” Cases with marked cyanosis and very low tem¬ 
perature rarely recover. 

Prophylaxis. —Preventive measures are all-important, and isolation of flic 
sick and thorough disinfection have elfeetuallv prevented the disease entering 
England or the I niteil Stales since 1873. On several occasions since flmt 
date cholera has been brought to various ports in America, hut has been 
cheeked at quarantine. During epidemics the greatest, care should he ever- 
cised in the disinfection of the stools and linen of the patients. When an 
epidemic prevails, persons should he warned not to drink water mile's pre¬ 
viously boiled. Errors in diet should he avoided. As the disease is nni iimrc 
contagious than typhoid fever, the chance of a person passing safely through 
an epidemic depends very much upon how far he is.able to carrv out lh° r " 
oughly prophylactic measures. Digestive disturbances arc to he tie,ltd 
promptly, and particularly the diarrluea, which so often is a preliminary s' 111 ! 1 ' 
tom. For this, opium and acetate of lend and large doses of bismuth should 
be given. 

Medicinal Treatment. —During the initial stage, when the diarrluea is 
lOt.expessive but the abdominal pain is marked, opium is the most cllieiont 
emedy, and it should be given hypodermically as morphia. It is ndvisihle 
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to give ai once a full dose, which may be repeated on the return of the pain. 

It is best not to attempt to give remedies by the mouth, as they disturb the 
stomach. Ice should be given, and brandy or hot coffee. In the collapse stage, 

; writers speak strongly against the use of opium. Undoubtedly it must be 
.given with caution, but, judging from its effects in cholera nostras, I should 
pay that collapse per se was not a contra-indication. The patient may be 
(allowed to drink freely. For the vomiting, which is very difficult to chock, 
cocaine may bo tried, and lavage with hot water. Creasote, hydrocyanic acid, 
and creolin have been found useless. Rumpf advises calomel (gr. J) every 
two hours. ' 1 

External applications of heat should be made and a hot bath may he 
tried. Warm applications to the abdomen are very grateful. Hypodermic 
injections of ether will be found serviceable. 

Irrigation of the bowel—enteroclysis—with warm water and soap, or tan¬ 
nic acid (2 per cent), should be used. With a long, soft-rubber tube, as much 
as 3 or 4 litres may be slowly injected. Not only is the colon cleansed, but 
the small bowel may also be reached, as shown by the fact that the tannic-acid 
solutions have been vomited. 

Owing to the profuse serous discharges the blood becomes concentrated, 
and absorption takes place rapidly from the lymph-spaces. To meet this, 
intravenous injections were introduced by I.atta, of Leith, in the epidemic 
of 1832. My preceptor, Bovell, first practised the intravenous injections of \ 
milk in Toronto, in the epidemic of 1831. A litre of salt solution at 107“ may 
be injected, and repeated in a few hours if no reaction follows. Less risky 
and equally efficacious is the subcutaneous injection of a saline solution. For 
this, common salt shpuld be used in the proportion of about four grammes to 
the litre. With rubl>er tubing, a cannula from an aspirator, or even with a 
hypodermic needle, the warm solution may be allowed to run by pressure 
beneath the skin. It is rapidly absorbed, and the process may be continued 
until the pulse shows some sign of improvement. This is really a valuable 
method, thoroughly physiological, and should be tried in all severe cases. 

In the stage of reaction special pains should be taken to regulate the diet 
an d to guard against recurrences of the severe diarrhoea. 


XXI. YELLOW FEVER. 

Definition. —A fever of tropical and subtropical countries, characterized by 
a loxauma of varying intensity, with jaundice, albuminuria, and a marked ten¬ 
dency to haemorrhage, especially from the stomach, causing the “ blqck vomit.” 

specific orggnism has not yet been found, but the disease is capable of 
being transmitted through the bite of a mosquito, the Stcyomyia fasciola. 

Etiology.—The disease prevails cndemieally in certain sections of the 
Spanish Main. Until recently it has existed in Culm. From these regions 
occasionally extends and, under suitable conditions, prevails epidemically 
bbc Southern States. Now and then it is brought to the large seaports of 
be Atlantio coast. Formerly it occurred extensively in the United States. 
n die latter part of the eighteenth century and the beginning of the nine- 
teentli, frightful epidemics prevailed in Philadelphia and other Northern 
C1 ‘ies. The epidemic of 1793, in Philadelphia, so graphically described by Mat- 
17 
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thew Carey, was the most scrioiU that has ever visited any city of the Middle 
States. The mortality, as given by Carey, during the months of August, Sep 
tember, Oetober, and November, was 4,041, of whom 3,135 died, in the months 
of September and Oetober. The population of the city at the time was only 
40,000. Epidemics occurred in the United States in 1797, 1798, 1799, and 
in 1802, when the disease prevailed slightly in Boston and extensively in Balti¬ 
more. In 180$ and 1805 it again appeared; then for many years the out¬ 
breaks were slight and localized. In 1853 the disease raged throughout the 
Southern States. There were moderately severe epidemics in 1807, 1873, and 
1878; and still milder ones in 1897, 1898, and 1899. In July, 1899, a local 
outbreak occurred in the Soldiers’ Home, at Hampton, Va. There were 15 
cases, with 13 deaths. In September, 1903, yellow fever became epidemic 
along the Mexican side of the Bio Grande. It crossed into Texas and pre¬ 
vailed in several of the border towns. In Laredo there were 1,014 cases, with 
107 deaths. The efficient work of the public health service is shown by the 
differences between New Laredo on the Mexican border, just across the river, 
where 50 per cent of the population contracted the disease, and Laredo, Texas, 
in which only 10 per cent out of a population of 10,000 were attacked. In 
Europe it has occasionally gained a foothold, but there have been no wide¬ 
spread epidemics except in the Spanish ports. The disease has existed on the 
west coast of Africa. It is sometimes carried to ports in Great Britain and 
France, but it has never extended into those countries. The history of the dis¬ 
ease and its general symptomatology are exhaustively treated of in the classical 
works of Rene La Roche and Berengcr-Feraud. 

Guit6ras recognizes three areas of infection: (1) The focal zone in which 
the disease is never absent, including Vera Cruz, Rio, and ±ither Spanish-Amer- 
iean ports. (2) The perifocal zone or regions of periodic epidemics, includ¬ 
ing the ports of the tropical Atlantic in America and Africa. (3) The zone 
of accidental epidemics, lying between the 35th and 45th parallels of north 
latitude. 

Conditions favoring the Development of Epidemics. —Yellow fever 


is a disease of the sea-coast, and rarely prevails in regions with an elevation 
above l,000 # feet. Its ravages are most serious in cities, particularly when the 
sanitary conditions are unfavorable. It is always most severe in the badly 
drained, unhealthy portions of a city, where the population is crowded together 
in ilLygntilated, dark houses. The disease prevails during the hot sea-on. 
Humidity and heat seem to be the proper coefficients for the preservation of 
the poison. 

The epidemics in the United States have always been in the summer and 


autumn months, disappearing rapidly with the onset of cold weather. 

Mode of Transmission. —No belief has been more strong among the laity 
than that the disease is transmitted by infected clothing, and quarantine olb’i'ts 
are chiefly directed to the disinfectioa.ol fprnites of all sorts shipped I mm 
infected ports. The remarkable series of experiments carried out by the 11 ' l" 
low Fever Commission of the United States Army, consisting of Drs. Wulb' r 
Reed, Carroll, Lazear, and Agramonte, have demonstrated conclusively llmt 
the disease can not be conveyed in this way. At Camp Lazear, Cuba, a Iran 1 ® 
house was so constructed as to shut out the sunlight and fresh air, ami i ,lC 
vestibule was thoroughly screened. The average temperature for sixty-tl |ree 
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days was kept about 76° F. Boxes filled wfith sheets, pillow-slips, blankets, 
etc., contaminated by contact with cases of yellow fever and the discharges, 
were placed in the house. Dr. R. P. Cooke and two privates of the hospital 
corps, all non-immunes, entered this building and unpacked the boxes, and 
for a period of twenty days occupied the room, each morning packing the 
infected articles in the boxes, and at night unpacking them, in their experi¬ 
ments with the fomites, seven, in all, non-immunc subjects during the period 
of sixty-three days lived in contact with the fomites and remained perfectly 
well. Those experiments, conducted in the most rigid and scientific man¬ 
ner, completely discredit the belief in the transmission of the disease by 
fomites. 

Carlos Finlay, of Havana, in 1881 suggested that the disease was trans¬ 
mitted by mosquitoes. Stimulated by the work of Ross on malaria, the Amer¬ 
ican Commission above-named has demonstrated conclusively that yellow fever 
is transferred by a mosquito, ELeqatnyia fasciata, previously fed on the blood of 
infected persons. The Comtnftsion' showed also that in nou-iminuncs the 
disease could be produced by either the sulx-utaneous or Hie intravenous injec¬ 
tion of blood taken from patients suffering with the disease. 

An interval of about twelve days or more after contamination appears 
to be necessary before Hie mosquito is capable of introducing the infection. 
The bite at an early period after contamination does not confer,immunity 
against a subsequent attack. The period of incubation in 13 cases of experi¬ 
mental yellow fever varied from forty-one hours to five days and seventeen 
hours. 

AVe must bear testimony to the heroism of the young soldiers who vol¬ 
untarily, without compensation and purely in the interests of humanity, sub¬ 
mitted to the experiments, and also to the zeal with which members of our 
profession have, at great personal risk, attempted to solve the riddle of this 
most serious disease. Vl’Iie death of Dr. Lazear, of the American Commission, 
and of Dr. Myers, of the Liverpool Commission, adds two more names to the 
already long roll of. the martyrs of science. Major Gorgas carried out in 
Havana sanitary measures based upon their reports, and stamped out the dis¬ 
ease. No eases occurred from 1901 to 1904. Under Cuban control there was 
a slight recrudescence in the island, hut it has again been stamped out. 

As Reed points out, the mosquito theory fits in with well-recognized facts 
in connection with the epidemics. After the importation of a case into an 
uninfected region, a definite period elapses, rarely less than two weeks, before 
a second case occurs. Like malaria, the disease prevails most during the mos¬ 
quito season, and disappears with the appearance of frost. Probably, too, as 
in very malarious districts, the disease is kept up by its prevalence in a very 
mild form among children. As Guiteras remarks, “ the foci of endemicity 
are essentially maintained by the creole infant population, which is subject 

the disease in a very mild form.” In all probability the immunity which 
is acquired by prolonged residence in a locality in which the disease is endemic 
ls due to the occurrence of very slight attacks. 

One attack docs not. always confer immunity. Rosenau reports two attacks 
"illiin a period of eight years, and Libby two atlaeks within a period of two 
years. 

The specific germ has not yet been discovered. 
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Horbid Anatomy.— The skin? is more or less jaundiced, even though the 
patient did not appear yellow before death. Cutaneous haemorrhages may be 
present. No specific or distinctive internal lesions have been found. The 
blood-serum may contain haemoglobin, owing to destruction of the red cells, 
just as in pernicious malaria. The heart sometimes, not invariably, shows 
fatty change; the stomach presents more or less liypersemia of the muco.-a 
with catarrhal sVelling. It contains the material which, ejected during life, 
is known as the black vomit. The essential ingredient in this is transformed 
blood-pigment. There is often general glandular enlargement; the cervical 
axillary and mesenteric groups are most involved. The liver is usually of a 
pale yellow or brownish-yellow color, and the ceils, sure in various stages of 
fatty degeneration. From the date of Louis’ observations at Gibraltar in 182s, 
the appearances of this organ have been very carefully studied, and some have 
thought the changes in it to be characteristic. Fatty degeneration and regions 
of necrosis are present in all cases. The kifLneys always show traces of dif¬ 
fuse nephritis. The epithelium of the convoluted tubuies is swollen and very 
granular; there may also be necrotic changes. 

Symptoms. —The incubation is usually three or four days; in 13 experi¬ 
mental cases it ranged from forty-one hours to live days seventeen hours. The 
^ onsej is sudden, as a rule, without premonitory symptoms, and in the earh 
hours of the morning... Chilly feelings are common, and are usually associated 
withUieadaehe and veryssevere pains in the back and liuibs.ctThe fever rises 
rapidly and the skin feels very hot and dry. The tongue is furred, but moi.-t; 
f the throat sore. • Nausea and vomiting are not constant, ami become more 
intense on the second or third day. The bowels are usually constipated. The 
following, in detail, are the more important characteristics: 

Faci es.—E ven as early as the first morning the patient may present a 
characteristic facies, one of the three distinguishing features of the dben-o. 
which Guiteras describes as follows: The face is Hushed, more so than in am 
other acute infectious disease at such an early period. . The eyes are injected, 
the color is a bright red, and there may be a slight tumefaction of the eyelids 
and of the lips. Even at this early date there is to be noticed in connect mu 
with the injection of the superficial capillaries of the face and conjunctiva' a 
slight jeteroid tint, and “the early manifestation of jaundice is undoubted!} 
the most characteristic feature of the facies of yellow fever.” 

Tint Feveb.—O n the morning of the first day the temperature may range 
from 100° to 106°, usually it is tjetween 103° and 103°. During the oven mg 
of the first day and the morning of the second day the temperature keeps aland 
the same. There is a slight diurnal variation on the second and third day. In 
very mild cases the fever may fall on the evening of the second or on the rimm¬ 
ing of the third day, or in abortive cases even at the end of twenty-four hours. 
In cases that are to terminate favorably the defervescence takes place by lyd* 
during a period of two or three days. The remission nr stage of m ini. .\- it 
has been called, is succeeded by a febrile reaction or secondary fever, which 
lasts one, two, or three days, and in favorable eases falls by a short lysis. <>" 
the other hand, in fatal cases the temperature is continuous, becomes higher 
than in the initial fever, and death follows shortly. 

The Pulse.—O n the first day the pulse is rarely more than 10Q or H°- 
On the second or third day, while the fev er s till kee p s up, the pulse begin* 
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toi&U, as much perhaps as_20 beats while the temperature has risen 1.5° or 2°. 
On the evening of the third day there may be a temperature range of. 103° and 
a pulse of only 75, or “ a temperature between 1U3° and 104° with a pulse 
running from 70 to 80.” This important diagnostic feature was first de¬ 
scribed by Faget, of New Orleans. During defervescence the pulse may be¬ 
come still lower, down to 50, 48, or 15, or even as low as 30; a slow pulse at 
Ibis period is not the special circulatory feature of tbe disease, but the slowing 
of-ihe pulse with a steady or even rising temperature. 

AiBDiUNUiUA.—This, the third characteristic symptom of the disease, 
occurs as early gs the evening of the third day. (luiteras says very truly that 
it is very rare so early in other fevers except those of an unusually severe type. 
“ Even in the mild cases that do not go to bed—eases of ‘walking yellow fever ’ 
—on the second, third, or fourth day of the disease albuminuria will show 
itself ” It may be quite transient. In the severer cases the amount of albu¬ 
min is very large, and there miyr be numerous tube-easts and all the signs of 
an acute nephritis; or complete suppression of the urine may supervene, and 
death may occur in unemic convulsions or coma within"fwenty-four or thirty- 
six hours. 

Gasthio Featbhes. — “Black Vomit.” —Irritability of the stomach is pres¬ 
ent from the very outset, and the vomited matter consists of the contents of 
the stfl.mach, and subsequently of mucus and a grayish fluid. In the third 
stage of the disease tbe vomiting becomes more pronounced and in the severe 
cases is characterized bv the presence of blood. It may be copious and forci¬ 
ble, producing much pain in the abdomen and along the gullet. There is 
nothing specific in this “black vomit,” which consists of altered blood, and 
it is not necessarily a fatal symptom, though occurring only in the severer 
forms of the disease. Other haemorrhagic features may be present—pctechiae 
on the skin and bleeding from the gums or from other mucous membranes. 
The bowels are usually constipated, the stools not clay-colored, except late 
in the disease. They are sometimes tarry from the presence of altered blood. 

Mental Featbues. —In very severe cases the onset may be with active 
delirium. “ As a rule, in a majority of cases, even when there is black vomit, 
there is a peculiar alertness; the patient watches everything going on about 
him with a peculiar intensity and liveliness. This may be due in part to the 
terror the disease inspires” (Guiteras). 

Relapses occasionally occur. Among the varieties of the disease it is itnpor- 
trtnt to recognize tho mild cases, characterized bv slight fever, continuing for 
one or two days, and succeeded by a rapid convalescence. In the. absence of a 
prevailing epidemic, they would scarcely lie recognized ns yellow fever. Cases 
of greater scvority„Jia.ve high fever and the features of the disease are well 
marked—vomiting, extreme prostration, and luvmorrhagcs. And lastly, in the 
malignant form the patient, is overwhelmed by the intensity of the fever, and 
death takes place in two or three days. 

In severe cases convalescence may be complicated by parotitis, abscesses 
ltl various parts of the body, and diarrhoea. 

Diagnosis. —(a) From Dengue. —The difficulty in the differential diag¬ 
nosis of these two diseases lies in their frequent coexistence, as during the epi¬ 
demic of 1897 in parts of the Southern States. During the autumn of 1897 
&c profession of Texas was divided on the question of the existence of yellow 
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fever in the State, some claiming that the, disease was dengue, others, includ¬ 
ing Guiteras and West, that yellow fever also existed, la a majority of the 
cases the three diagnostic points upon which Guiteras lays stress—t-lho facies, 
the albuminuria, and the slowing of the pulse with maintenance or elevation 
of the fever—are sufficient for the diagnosis, lie states, loo, thatjaundice, 
which does sometimes occur in dengue, rarely appears as early as the second 
or third day of the disease, and on this much stress should lx- laid. TLeni- 
orrhages are much less common in dengue, hut Hint they do occur has been 
recognized hy authorities even since the time of Hush. 

(b) Eltovt Mai.auiai, Kkv Kit. —111 the early stages of an epidemic e.-ws 
are very apt to he mistaken for malarial fever. In the Southern States tlu> 
outbreaks have usually been in the late summer months, tlu: very season m 
which the a'stivo-autumnal fever prevails. Among the points to he speciallv 
noted are the absence of early jaundice. Even in the most intense types of 
malarial infection the color of the skin is hrsvly changed within four or five 
days. To the experienced eye the facies would he of considerable.help if the 
case was semi from the outset. Albumin is barely present in the urine mi 
early as the second day in a malarial infection. Other important, points air 
the marked swelling of the spleen in malaria, while in yellow fever it is not 
much enlarged. Haemorrhages, and particularly the black vomil,,episl»\K 
and bleeding gums are very rare in malarial infection. In the so-called hem¬ 
orrhagic malarial fever the patient has usually had previous attacks of malaria. 
Hematuria is a prominent feature, while in yellow fever it is hy no means 
frequent. A special point of greater importance, perhaps, than any of the-e 
general symptomatic features is the examination of the blood for the small, 
ring-shaped organisms of the estivo-autummd infection* As a ride, their 
presence is readily determined by any one familiar with their general charac¬ 
ters. They are. however, of all forms the most difficult to recognize, ami. 
while very abundant in many eases, there art* others in which they are ev- 
tremcly scanty in the peripheral circulation. The work of the army surgeon* 
in Cuba shows that in a large proportion of ca-cs there is not much difficulty 
in recognizing the a'divo-auhimnal lever from yellow fever. 

Prognosis—In its graver forms, yellow fever is one of the most fatal nf 
epidemic diseases. The mortality has ranged, in various epidemics, from 15 
taS5 per cent. In heavy drinkers and Ilmse who have been exposed to hard¬ 
ships the death-rate is much higher than among tlit* better classes. In (In' 
epidemic of 1878. in New Orleans, while the mortalitv in hospitals was over 
50 per cent of the white and 21 per cent of the colored patients, in private 
practice it was not more than 10 per rent among the white patients. The 
death-rate was very low in the epidemic of 1807. , 

Prophylaxis. — r i lie measures carried out at Havana, already referred t". 
and in the Canal Zone, Panama, by Major Gorges illustrate the practical value 
of scientific medicine. During 11105, the year after the American CominMoti 
began work, yellow fever prevailed to the great demoralization or the em¬ 
ployees, but it was gradually stamped out, and there have been no epidemic* 
for the past two years. The important measures are: (1) the protection el 
the sick from the bites of mosquitoes; (2) the screening of houses, ihc a- 1 ' 
of mosquito nets, and the destruction of the insects in the house; (3) im'H- 
nres such as already referred to under malaria, which diminish the possibility 
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of the mosquito brooding in tlta- neiglil)orhood of dwollings. New-comers 
should be particularly careful in infected regions, and medical otlicers in 
charge of camps should exorcise the most scrupulous care to prevent the spread 
of infection through mosquitoes. 

Treatment.— fCaroftil.nursing and a symptomatic plan of treatment prob¬ 
ably give the best results. ,The patient should be removed at once from the 
infected house. -. Care should be taken to prevent chilling o’f the skin, and 
sweating should lie promoted. Weeding has long since been abandoned. An 
: early purge, followed by phenacetiii to relieve the backache, is recommended 
bv Geddings. Of special remedies quinine is warmly recommended, and, 
when luemorrhagc sets in, the perehloride of iron. Digitalis, aconite, and 
jaliorundi have been employed. The fever is best treated bv hydrotherapy. 
There are several reports of the good effects of cold baths, sponging, and the 
application of ice-cold water to the head and the extremities in this disease. 
Vomiting is a very difficult symptom to control. Ice in small quantities is 
probably the best remedy. Cocaine may be tried in doses of gr. every 
liour or two (Geddings).' 

We have no drug which can lie depended upon to check the luemorrhages. 
Ergot and acetate of ’end and opium are recommended. The u rami in symp¬ 
tom* are best treated by the hot bath. Stimulants should be given freely dur¬ 
ing the second stage, alien the heart’s action becomes feeble and there is a 
tendency to collap-e. 'Flic patient should be carefully fed; but when the 
vomiting is incessant it is best not to irritate the stomach, but to give nutri¬ 
tive enemata until the gastric irritation is allayed. Washing out the lower 
bowel is very advantageous, and in the eases with extreme toxaemia the sub¬ 
cutaneous or intravenous injection of saline solution may be tried. 


XXII. THE PLAGUE. 


Definition. —A specific, infectious disease, caused by Bacillus pest is, char¬ 
acterized by inllaiiimation of the lymphatic glands (buboes), carbuncles, pneu¬ 
monia, and often lia'inorrliages. 

History and Geographical Distribution. —The disease was probably not 
known to the classical Greek writers. The earliest positive account dates 
from the second century of our era. The plague of Athens and the pestilence 
el l lie reign of Marcus Aurelius were apparently not ibis disease (Payne), 
from (he great plague in the days of Justinian (sixth century) to the middle 
°l (lie seventeenth century epidemics of varying severity occurred in Europe. 
Among the most disastrous was the famous “black death" of the fourteenth 
icnlury, which overran Europe and destroyed a fourth of the population. In 
hie seventeenth century i! raged virulently, and during the great plague of 
Guidon, in Ififir., about 70,000 people died. During the eighteenth and niue- 
-toi'iiib centuries the ravages of the disease lessened. 

The. revival of plague is the most important single fact in epidemiology 
"f Hie past decade. Throughout the nineteenth century it waned progress- 
u,, 'h outbreaks of some extent occurring in Turkey and Asia Minor and 
Ai-tiukan, hut -we hud begun to place it with sweating sickness and typhus 
^ IUll bf- lliejlisenses of the past. We know that it slumbered in parts of 
f-Tiiiu, and toT’nbrthwest India, hut the epidemic of 1891 at Hong-Kong 
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showed that the “black death”'was still virulent. Since then it has spread 
in an ominous manner, reaching India, China, French Indo-Uima, Japan, 
Formosa, Australia, the Philippine Islands, South America, the West Indies, 
the United States, Cape Colony, Madagascar, Egypt, Asia Minor, and Russia 
in Asia In Europe, cases have been carried to Marseilles and other Medi¬ 
terranean ports and to Hamburg and Glasgow. In the latter city there was ; 
a small outbreak in 1900, 30 cases. In the next year there were two cases 
and in 1907 two cases—this without fresh importation. Iiufaan-Francisco 
there has been, 1907-1908, a recrudescence of the disease, and to March l.>, 
1908, there were 131 cases with 77 deaths. In India the ravages continue 
unabated—more than a million deaths were caused by it in 1907, chiefly m 
the Punjab, and the plague problem of that country is one of extraordinary 
complexity. To Simpson’s Croonian lectures, 1907, the student is referred 
for full information. He thus emphasizes the danger of the situation: t he 
feature of the present pandemic that presages danger in the future is the 
marvellous powers of recrudescence and resistance to all known measures of 
prevention, even when the cases are few, as in Glasgow and San Francis, o. 
The slight mortality and the small number of cases lull the authorities into a 
dangerous frame of mind, as at any time the conditions—unknown at present 
—mav arise which enable it to develop into a wide-spread epidemic. 1 lie dis¬ 
ease may be kept in check, but the danger remains while the rats are infected. 

Etiology— The specific organism of the disease is a bacillus discount* 
by Kitasato. It resembles somewhat the bacillus of chicken cholera, and grows 
in a perfectly characteristic manner. Bacillus pestis occurs in the blood and 
in the organs of the body, and has also been found in the^dust and in the soi 
of houses in which the patients have lived. 

’ The disease prevails most frequently in hot seasons, though an outbreak 
may occur during the coldest weather. Persons of all ages are attacked. 1 
spreads chiefly among the poor, in the slums of the great cities. 

The following arc the conclusions of the Plague Commission (19(m) . ■ 
Contagion occurs in less than 3 per cent of flic cases, playing a very small par 
in the general spread of the disease. 2. Bubonic plague in man is entirely 
dependent On the disease in the rat. 3. The infection is conveyed from rat 
to rat and from rat to man solely by means of the rat-llea. t. A case m man 
is not in itself infectious. 5. A large majority of cases occur singly in hoim*,- 
When more than one case occurs in a house, the attacks are generally ncai > 
simultaneous. 6. Plague is usually conveyed from place to place by impoi r* 
rat-fleas, which are carried by people on their persons or in their bagga.-'<- 
The human agent may himself escape infection. 7. Insanitary conditions 
have no relation to the occurrence of plague, except, in so far as they lav"' 
infestation by rats. 8. The non-epidemic season is bridged over by ac« 1 
plague in the rat, accompanied by a few cases among human beings. 

Clinical Forms.— #ams Minoh.—I n this variety, also known as the am¬ 
bulant, the patientihaa a few days of fever, with swelling of the glands of < "j 
groin, and possibly suppuration. He may not be ill enough to seek tm* 
relief. These cases, often found at the beginning and end of an epiaeu" 1 ', 
are a very serious danger, as the urine and faxes contain bacilli. t 

fr~ Bubonic Puaode.— This constitutes the common variety, 77.65 per ''' n 
of 11,600 cases of plague treated in the Arthur Road Hospital, Bom ,;l -' 
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(N. H* Choksy). The stag e of invasion is characterized byfheadachey.back- 
aghe,'stiffness of the limbs, -a feeling of anxiety and- restlessness, ancLgreat' 
depression of spirits. There is a steady rise in the fever until the evening of 
t he th ird or_ fourth day, when- lh e r a is-a, d rop o f JaBLor.three degrees. There 
igjEen a secondary fever, as some writers describe it, in which the tempera¬ 
ture' reaches a still higher point. / The tongue becomes brown, collapse symp¬ 
toms are apt to supervene, and in very severe infections the patient may did 
at this stage. In at leasjr two-thirds of all cases there are glandular swellings 
or buboes. An analysis of 9,500 eases of buboes gave more than 54 per cent 
with the glands of the groin affected. The swelling..appears usually from.the ' 
tlnrdJnJheJiftk. day. ti liesolution may occur, or suppuration, or in rare cases 
gangrene. Suppuration is a favorable feature, as noted by De Foe in his 
graphic.account of the London plague. 

<: Petechiic very commonly show themselves, and may be very extensive. 
These have been called the “ plggue spots,” or (be “ tokens of the disease,” and 
gave to it .in the middle ages the name of thu Black Death. Hemorrhages 
from the mucous-membranes may also occur; in some epidemics hsemoptysis 
has been especially frequent. 

Septio.umk; 1’laol i:.—I n this, the most rapid form, the patient succumbs 
in three or four days with a virulent infection before the buboes appear. 'This 
form constituted 14.25 per cent of the 11.600 eases. Haemorrhages are com¬ 
mon. Tho_.bacilli can be obtained from the blood. 

Pneumonic Plague. —This remarkable variety presents the features of 
a pneumonia, and the sputum contains the bacilli in enormous numbers. It 
is even mwenEataHhan the septioemic type. The mortality in 514 cases was 
• 91 1,60 per ce nt. If is of short duration. The fever is high, the respirations 
rapid, the pneumonia is chiefly lobular, the sputa heemorrhagic, and contain’ 
the bacilli in almost pure culture. 

In other varieties the chief manifestations may be in the skin and subcu- 
•taneous tissues, or in the intestines, causing diarrhoea and sometimes the 
features of typhoid fever. 

Diagnosis. —At the early stage of an outbreak plague cases are easily over- 
1 fl uked , but if the suspicious cases are carefully studied by a competent bac¬ 
teriologist, t Tie re is no disease which can be more positively identified. The 
San Francisco epidemic illustrates this. The nature of the eases was recog¬ 
nized by Kellog and by Kinyoun, but with an amazing stupidity (which was 
shared by not a few physicians, who should have known better) the Governor 
of the State refused to recognize the presence of plague, and the United States 
Government had to intervene and send a board of experts to settle the ques¬ 
tion, In the early Glasgow eases Colvin, while suspecting typhoid fever, saw 
that, there was something unusual, and at once took precautionary measures. 
1’iobablv, too, the association of four cases in one family made him suspicious. 
The limitation of the outbreak was due to the prompt and effective measures 
taken by A. K. Chalmers and his associates. The widespread prevalence of 
the disease makes it the imperative duly of the health authorities to have on 
hand, in connection with large ports, skilled men who can promptly make the 
bacteriological diagnosis. There are dangers from the cultures in laboratories, 

shown by the experiences of Vienna and Ann Arbor, but with proper precau¬ 
tions they may be reduced to a minimum. 
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Prophylaxis.—Wherever plague exists aJ) urgunuflttiaif, Thn intelligent 
policy, anil rUJimg purse are needed. I n India , where pftijicnth-centiiry con¬ 
ditions prevail, and where the scale of the epidemic is so eniormous, the prob- I 
lew .of. prophylaxis looks hopeless. Simpson’s recommendation of a specially 1 
trained plague service, organized on proper lines and on a lih cral basis, should ; 
be carried out. Quarantine, to be of any value, must be most vigorous. A 
most important prophylactic measure relates to the destnietiom of rats, which 
are the chief agents in the distribution of the disease. As Ash burton Thomp¬ 
son remarks (Report on Plague at Sydney), “during an epidemic the only 
proceeding of much value is destruction of rats and of their inests, burrows, 
and habitual haunts, and those others which are calculated to*prevent access 
fit surviving rats to proximity with human beings—in other words, to expel 
them from occupied premises, and to keep them outside. . . . vOn premises 
where indigenous cases had occurred, moreover, the presence of freslnly deceased 
rats was discovered quite often enough to suppyrt the general proposition that 
the danger of contracting plague stood in relation to the presence of rats in 
dwellings or inclosed premises. A general slaughter of rats would avWcr the 
purpose, if it could be carried out quickly and with tolerable completeness." 
Koch recommends the breeding of improved btraius of cats as fittjed most 
naturally for the task. j 

Treatment.—In a disease the mortality of which may reach as high as 80 
or 90 per cent the question of treatment resolves itself intd making the patient 
as comfortable as possible, and following out certain general principles such 
as guide us in the care of fever patients.:. Cantlie recommends purgation and 
stimulation from the outset, and the use of morphia for the pain.^i The local 
treatment of the buboes is important. Ice may be applied to them, And good 1 
results apparently follow the injection of the bichloride of mercury. The 
pyrexia of the disease is best treated by systematic hydrotherapy. 

A plague scrum, chiefly the Lusiig and the Ycrsin-Rouse, lias been used. 
Choksy has collected the statistics to date (11)07), 1,108 cases, with a mortal¬ 
ity of 53.3 per cent. Of those treated on the first day the death-rate was only 
28.0. Choksy concludes that a reduction of 20-25 per cent iu the mortality 
may be obtained by its use. 

Preventive Inoculation.— With Ilaffkine’s serum in 12 districts, of 
224,228 persons inoculated, 3,399 took the disease; of 639,000 uninoeulalcd, 
49,430 were attacked. C. J. Martin concludes that the chances of subsequent 
infection are reduced four-fifths, and the chances of recovery are two and a 
half times os great as in the case of the uninoeulated. 

XXm. BACILLARY DYSENTERY. 

Definition. —A. form of intestinal flux, usually of an acute type, occurring 
s poradi cally and in severe epidemics, attacking children as well as adi'lh ■ 
characterized by pain, frequent passages of blood and mucus, and due to I In¬ 
action of a specific bacillus, of which there are various strains. 

Etiology. —Owing to improved sanitation, dysentery lias become less fre¬ 
quent. In temperalfe.cli matc8 spora dic eases occur from tipie to time, and m 
intervals epidemics prevail, particularly in overcrowded institutions. The sla- 
nf wnpral hosnitals for the past twenty "yearOltOW ’fl'decided decrease 
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in the number of casdipimittcd. ffgc ords of widespread epidemics have been 
rolleoted by Woodward? The most serious was that, which prevailed from 1847 
to 1856. In Great Britain and Ireland epidemics of the disease have become 
less frequent. In i n s ti tutions, particularly in overcrojolcd. asylums, dysen¬ 
tery is very,common, and this form has been made the subject of a valuable 
report by Mott and Durham, Tn the tropics “dysentery is a destructive 
giant compared to which strong drink is a mere phantom ,f (Macgregor). 
Dysentery is one of the great camp diseases, and it has been more destructive 
to armies than powder and shot. In the Federal service during the civil war, 
according to Woodward,* there were 258,071 cases of acute and 28,451 cases 
of chronic dysentery. The disease prevails in Porto Rico. the Philippines^ 
and to a less extent in Cuba. In the South African campaign dysentery pre- s . 
vailed widely. For many years a very fatal form of dysentery has prevailed 
in Japan, particularly in the summer and autumn months, having a mortality 
of from 26 to 27 per cent; in ^899 there were 125,989 cases, with 26,709 
deaths (Eldridge). It is now generally conceded that the severe epidemiesi 
of acute dysentery occurring in .the tropics are of the bacillary type, and the/ 
same form prevails in temperate climates. 

Bacillus IIysenteki.k. —In 1898, Shiga, a Japanese observer, found in 
the dysentery prevailing in his country a bacillus with special characters, which 
he considered to be the specific cause of the disease. 

Flexner and Barker, of the Johns Hopkins Commission for the Study of 
Tropical Diseases, found in the dysentery in the Philippine Islands an iden¬ 
tical organism, and it has been made the subject of very careful study by Flex- 
ner, and also by It. P. Strong, Musgrave, and Craig, of the United States 
army. It has also l*een found in cases of dysentery from Porto Rico. The 
organism appears to be constantly present in the acute dysentery of the tropics. 
In Manila, according to Strong and Musgrave, of 1.828 cases. 712 were of the 
acute specific variety, 55 suspected specific cases, and 561 of anuebic dysentery. 
Kruse, in an outbreak at Laar, in Germany, in which 300 persons were at¬ 
tacked, has isolated an identical bacillus. Ywider and Duval demonstrated 
that sporadic cases in adults in Philadelphia, as well as epidemics of dysen¬ 
tery in the Lancaster County Asylum, Pennsylvania, and in the almshouse at 
New Haven, were due to this organism. During the summer of 1902 Duval 
| and Bassett, working at the Mount Wilson Sanitarium, first demonstrated that 
certain forms of summer diarrhoeas of infants were due to infection with 
B. dysenteriaj. The Rockefeller Institute, during the following summer, con- 
hided a collective investigation into the cause of infantile diarrhoeas in Bos- 
Inn, New York, Philadelphia, and Baltimore. Several observers, under Flex¬ 
or's direction, studied 412 cases and found the dysentery bacillus present in 
or 63.2 per cent. Spronck, working in Holland, also confirmed these 
observations. 

The strain of the bacillus most frequently found in the United States is 
“ Flexner-Harris ” type. 

It is now conceded that a number of strains of the bacillus occur. This 
j 1 tot has been determined by the relative agglutinative power of immune scrum 

| * Medical and Surgical History of the War of the Rebellion, Medical, vol. ii. The most 
^native treatise extant on intestinal fluxes—an enduring monument to the industry and 
of the author. 
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upon tlio bacilli isolated, as well as by the action of the latter upon various 
sugars. yWnnr rpyogpi™* types: (1) “ Shiga” typ e: altacka_glij£Qsi!, 
without action. on other sugars, including mannUe and lactose. (2) “ Fla*.. 
ner-Harris ” type: attack^ glucose, inannite, and dextrine; does not attack^ 
l actose . (3) Bacillus^" X ” (Hissjjnd ltusscll): attacks glucose,jand tasnnitoj. 
no action on dextrine and lactose. The lesions produced by the different* 
strains are identical. The organism agglutinates with the blood serum o|: 
cases with acute dysentery as well as with the serum of immunized animals. 1 

As yet nothing is known as to how infection of human beings„oceurs. Its 
habitat is unknown, and the organism has never been isolated from sources 
outside the human body. In two instances the dysentery bacillus has been 
isolated by Duval from the stools of healthy children. In-dysenteric stools 11 k* 
organism is most readily isolated from the particles of mucus. 

Morbid Anatomy. —In the acute cases, when death has occurred on the 
fourth to the seventh day, the mucous membrane of the large intestine is 
swollen, of a deep-red color, and presents elevated, coarse corrugations and 
folds. In addition to the intense hyperemia there are spots of haemorrhage.-! 
scattered through the swollen mucosa. Over the surface there is usually a 
superficial necrotic layer, which can be brushed off lightly with the finger. 
This may be in patches, or uniform over largo areas. There is no ulceration, 
only the superficial, general necrosis of the mucosa. The solitary follicles are 
swollen and red, but the prominence is obscured in the involvement of the 
entire mucosa. In cases of great intensity the entire coats of the colon limy 
be stiff and thick, and the mucous membrane enormously increased in thick¬ 
ness, grayish-black in color, extensively necrotic, and, ijj places, gangrenous. 
The serous surface is often deeply injected. The ileum is, in many cates, 
involved, having a deeply luemorrhagic mucosa, with a superficial necrosis. 
In the subacute cases there is not the same great thickening of the intestinal 
wall, the solitary follicles are morn swollen, there is less necrosis, and, while 
there are no ulcers, there are superficial erosions. 

Symptoms. —According to Strong and Musgrave, the period of incubation 
is not more than forty-eight hours. The onset, which is usually sudden, is 
characterized by slight fever, pain in the abdomen, and frequent stools. At lint 
mucus is passed, hut within twenty-four hours blood appears with it, or there i* 
pure blood. There is a constant desire to go to stool, with great straining and 
tenesmus; every hour or half hour there may be a small amount of blood and 
mucus passed. The temperature rises and may roach 103° or 101°. The pul' 0 
increases in frequency, and in the severer cases becomes very small. Tim 
tongue is coated with a white fur, and there is excessive thirst. In the very 
acute cases the patient becomes seriously ill within forty-eight hours, the 
ments increase in frequency, the pain is of great intensity, the patient becomes 
delirious, and death may occur on the third or fourth day. In cases of moder¬ 
ate severity the urgency of the symptoms abates, the stools lessen, the tem¬ 
perature falls, and within two or three weeks the patient is convalescent. 'I'lic 
mortality in the severe forms is very high. There is a subacute form aide' 1 
lasts for many weeks or months. The patients become greatly emaciated* 
having from three to five stools in the twenty-four hqurs. The bm din* 
dysenterise is found in the stools, and it agglutinates readily with the blood 
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Other Clinical Types. —The foregoing ac^uuut describes the essential fea¬ 
tures of bacillary dysentery as seen in Japan, the Philippines, and the tropics. 
The clinical features of bacillary dysentery in adults in temperate climates 
jifter in no essential manner from those already described. Although the 
Evidence hardly warrants us at present in making the sweeping statement that 
ill non-amcebic cases of dysentery in this country arc bacillary in origin, yet 
experience will probably demonstrate eventually that this is the case. What 
is known as the acute catarrhal dysentery is probably a sporadic form due to 
the Bacillus dysenteries. What is known as diphtheritic dysentery is a type 
of the bacillary form with great necrosis and infiltration of the mucosa. The 
secondary diphtheritic dysentery is a common terminal event in many acute 
and chronic diseases. Vedder and Duval have demonstrated that the bacillus 
is present in these cases. ^ 

Complications and Sequels e.-tPeritonilis is rare, due either to extension, 
through the wall of the bowel or.to perforation. When this occurs about the_ 
etecal region;perityphlitis results; when low down in the rectum^ periproctitis. 
In 108 autopsies collected by Woodward perforation occurred in 11. Abscess 
of the liver, so common in the annebic form, is very rare. It is interesting to 
note, as illustrating the probable type of the disease, how comparatively rare 
abscess of the liver was during the civil war. Very few cases occurred in the 
South-African War (Rolleston). 

' In the tropics malaria and acute dysentery very often coexist. With refer¬ 
ence to typhoid fever, as a complication. Woodward mentions that the com¬ 
bination was exceedingly frequent during the civil war, and characteristic 
lesions of both diseases coexisted. In civil practice it is extremely rare. 

Sydenham noted* that dysentery was sometimes associated with rheumatic 
.pains,nnd in certain epidemics joint swellings have been especially prevalent. 
They are probably not of the nature of true rheumatism, but rather analogous 
to those, of gonorrhmil arthritis. Tn severe cases there may bo/pleurisj^ thlftpi- 
bosis,^pericarditis, ^endocarditis, and occasionally pysemie manifestations, 
among which may be mentioned pylephlebitis. Chronic,-Bright’s disease is 
also an occasional scqnelj In protracted cases there may be an anmmic oedema. 
An interesting sequel of dysentery is paralysis. Woodward reports 8 cases. 
Weir Mitchell mentions it as not uncommon, oeccurring chiefly in the form 
of paraplegia. As in other acute fevers, this is due probably to a neuritis. 
Hcmlinger, in two cases of non-amerbie dysentery in Tunis, observed an, epi¬ 
didymitis during convalescence. Gonorrhoea was excluded. In a third case 
the dysentery was complicated by an abscess of the spleen, which ruptured, 
causing death. Intestinal stricture is a rare sequence—so rare that no case 
"as reported at the Surgeon-General's office during the civil war. Among the 
sequel® of chronic dysentery, in persons who have recovered a certain measure 
°f health, may be mentioned persistent dyspepsia and irritability of the bowels. 

Diagnosis.—In the acute specific form the blood-serum agglutinates the 
dysentery bacillus. The “ Flcxner-Harris ” type of the organism agglutinates 
5)1 dilutions of from 1 to 1,000 up to 1 to "l .500. This is the form of the 
organism that prevails in the United States. The “ Shiga " type agglutinates 
less readily. The blood-serum of a dysenteric patient will agglutinate both 
typos, but the former more readily than the latter. In all non-amcebic dys¬ 
phorics efforts should be made to isolate the dysentery bacillus from the stools. 
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Treatment. —Flint has shown that sporadic dysentery is, in its* slighter 
grades at least, a sel f . l i mit ed disease, which tuns its course in eight or nine 
day s. Beading the report of his cases, one is struck, however, with their com¬ 
parative mildness. 

Ebophylaotic.— We are as yet ignorant of the sources of infection. Tlie 
dysentery bacillus has not been found outside the human body. It seems quite 
possible that it* is a water-borne organism, and the same -p ro phylac tic- pre¬ 
cautions should be followed as .aro adopted in typhoid fever. FJexncr and 
Gay have shown that animals can be protected from infection by a previous 
treatment with iigmune horse serum. Immunization of human individuals 
has not been so far demonstrated. 


Medicinal. —The enormous surface involved, amounting to many square 
feet, the constant presence of irritating particles of food, and the impossibility 
of getting absolute rest, are conditions which render the treatment of dysen¬ 
tery peculiarly difficult. Moreover, in the severer cast's, when necrosis of the 
mucosa has occurred, ulceration necessarily follows, and can not in any way 
be obviated. When a ease is seen early, particularly if there has been consti¬ 
pation. |a saline purge should be given. The free watery evacuations produced 
by a dose of salts cleanse the large bowel with Ibe least possible irritation, and 
if necessary, in the course of the disease, particularly if scybala are present, 
the dose may be repeated. The saline treatment is much commended. \V. .1 
Buchanan has treated S."> eases with only it deaths. Hu gives a drachm ol 
sodium sulphate, four, six, or eight times a day. and continues until all blo<K 
and mucus have disappeared, usually for two nr three days. Of medicine, 
which are supposed to have a direct effect upon the disease, ipecacuanha s|d 
maintains its reputation in the tropics. Xo food is fallen for three hours, 
then twenty drops of laudan'um, and half an hour after from 20 to-60 grains 
of ipecacuanha. If rejected by vomiting, the dose is repeated in a few hours. 
Washbourne and Richards, in the South African campaign, speak of the good 
results of ipecacuanha combined with (lie saline treatment. 

Minute doses of coQp^yc sublimate, one hundredth of a grain every two 
hours, arc warmly recommended by Ringer. Large doses of bismuth, half a 
drachm to a drachm every two hours, so that the. patient may take from 12 t (l 
15 drachms in a day, have in many ease's had a benefieinl effect. To do good 
it must be given in large (loses, as recommended by Monnorel, who gave as 


high as 70 grammes a day. It certainly is more useful in the chronic than 
the acute cases. It is best given alone. Opium is on invaluable remedy for 
the relief of the pain and to quiet the peristalsis. It should be given as mor¬ 
phia, hypodermically, acccording to the needs of the patient. 

The treatment of dysentery by topical applications is by far the 
rational plan. A serious obstacle, however, in the acute cases, is the (fltln'in® 
irritability of the rcclum and the tenesmus which follows any attempt l<> irr '" 
gate the colon. A preliminary cocaine suppository or the injection of a small 
quantity of the 4-per-cent solution will sometimes relieve this, and then will 
a long tube the solution can be allowed to flow in slowly. Tho patient sli"ul( 
be in the dorsal position with a pillow under tho hips, bo as to get the dice 
of gravitation. Water at,the temperature of 100° is very soothing, bin 1,1 
irritability of the bowel is such that large quantities can rarely be retained fo 
**" - At “ —*" subside, the injections are better berm 



MALTA FEVER. 


247 


Various astringents may bo used—alum, aerate ot lead, sulphate of zinc and 
copper, and nitrate of silver. Of these remedies the nitrate of silver is the 
best, though, I think, not in very acute eases, ill the chronic form it is per¬ 
haps the most, satisfactory method of treatment which we have. Tt is useless 
to give it in the small injections of two or three ounces with 1 to 2 grains of 
the salt to the ounce. It must he a largo irrigating injection, which will reach 
all parts of the colon. This plan was introduced by Hare, oS Edinburgh, and 
is highly recommended by Stephen Mackenzie and H. C. Wood. The solu¬ 
tion must'be fairly strong, 20 to 30 grains to the pint, and if possible from 
3 to 6 pints of fluid must be injected. To begin with it is well to use not 
mofeTTita a drachm to the 2 pints or 21 pints, and to let the warm fluid run 
in slowly through a tube parsed far into the bowel. It is at times intensely 
painful and is rejected at once. Argyria, so far as I know, has never followed 
the prolonged use of nitrate-of-silver injections in chronic dysentery. When 
(here is not much tenesmus, a small injection of thin starch with half a drachm 
to a drachm of laudanum gives$reat relief, but for the tormina and tenesmus, 
the two most distressing symptoms, a hypodermic of morphia is the only satis¬ 
factory remedy. Local applications to the abdomen, in the form of light 
poultices or turpentine stupes, arc very grateful. 

The diet in acute eases miwt be restricted to milk, whey, and broths, and 
during convalescence the greatest care must be taken to provide only the most 
digestible articles of food. In chronic dysentery, diet is perhaps the most 
important element in the treatment. The number of stools can frequently 
be reduced from ten to twelve in the day to two or three, by placing the patient 
in bed and restricting the diet. Many eases do well on milk alone, but the 
stools should be cajefully watched and the amount liinited’to that which can 
be digested. If curds appear, or if much oily matter is seen on microscopical 
examination, it is best to reduce the amount of milk and to supplement it with 
beef-juice or, better still, egg-albumen. The large doses of bismuth seem 
specially suitable in the chronic cases, and the injections of nitrate of silver, 
in the way already mentioned, should always he given a trial. 

Serum Tiieru'y. —Shiga produced a polyvalent serum bv immunizing 
horses, by which he claims to have reduced the mortality in “ endemic ” dysen¬ 
tery in Japan from about 35 per cent to !) per cent. The encouraging early 
results of this form of treatment have not apparently been borne out by subse¬ 
quent experience. Elexner has immunized horses, and this immune-serum has 
been given a fair trial in the treatment of infantile diarrhoeas of bacillary ori¬ 
gin. The investigation was carried on under the direction of the llockefeller 
Institute. Holt reports that the anti-dysenteric serum was employed in S3 
cases, 38 of which proved fatal. He states that oil the whole the results were 
'hsapjjointing. In only 12 cases did a noteworthy improvement appear to 
follow its administration. 


XXIV. MALTA FEVER. 

(Undulant Fever, Mediterranean Fever.) 

Definition. — An endemic fever, characterized by an irregular course, undu- 
latory pyrexial relapses, profuse sweats, rheumatic pains, arthritis, and on 
enlarged spleen. An organism, Micrococcus mclitensis, is present in all cases. 
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Distribution. —The disease prevails in the Mediterranean littoral, and en¬ 
demic foci exist in India, Africa, China, and.Manila. In the Malta garrison 
in the seven years 1898-1904, there were 2,229 cases, with an average ease 
duration of one hundred and twenty days and with 77 deaths. About the same 
number of cases occurred in the fleet. 

Etiology. —The greater part of our knowledge of this remarkable disease 
we owe to the work of British army surgeons stationed at Gibraltar and Malta, 
particularly to Marston, Bruce, and Hughes. In 188C Bruce isolated an or¬ 
ganism which he called Micrococcus mditensis from the spleen and blood. 
Hughes, Wright, and others confirmed this. Much work was done to establish 
the specificity of the organism. In 1901-1905 a Government Commission be¬ 
gan a study on the island of the problems of the disease in all its aspects. II 
was shown to be a soptie.emia, due to the above-named organism, which had 
an unusually prolonged saprophytic existence. Zamit showed that the goals, 
the most important animals in the domestic life of Malta, were largely infected, 
from 10 to 15 per cent having the micrococcus in their milk. Monkeys were 
successfully infected with milk which contained the organisms. Stops were at 
once taken to stop the use as far as possible of goat’s milk for the troops, with 
the result that the number of cases fell from 750 in 1905 to 115 in 190(5, and 
to 7 for nine months of 1907. There were no cases in 1907 in the Mediter¬ 
ranean fleet. Eyre has brought forward evidence to show that the disease may 
be transmitted by mosquito bites. 

Symptoms. —There is no specific fever which presents the same remark¬ 
able group of phenomena. The ]ieriod of incubation is from six to ten days. 
“ Clinically the fever has a peculiarly irregular temperature curve, consisting 
of intermittent waves or undulations of pyrexia, of a distinctly remittent char¬ 
acter. These pyrexial waves or undulations last, as a rule, from one to three 
weeks, with an apyrexial interval lasting for two or more days. Tn rare 
cases the remissions may become so marked as to give an almost intermittent 
character to the febrile curve, clearly distinguishable, however, from the par¬ 
oxysms of paludic infection, 'this pyrexial condition is usually much pro¬ 
longed, having an uncertain duration, lasting for even six months or more. 
Ti nlike paludism. its course is not markedly affected by the administration of 
quinine. Its co p se is often irregular and even erratic ia-nature. This pyrexia 
is usually accompanied by obstinate constipation, progressive amcmiu, amt 
debility. It is often complicated witli and followed by neuralgic symptoms 
referred to the peripheral or central nervous system, artUciUmwiluaions, painful 
in flamm atory conditions of certain fibrous structures, of a localized nature, or 
swelling .of, the testicles ” (Hughes). This author recognizes a malignant l> 
in which the disease mfli prove fatal within a week or ten days; an uinlula- 
tory type—the common variety—in which the fever is marked by intermilb nl 
waves or undulations of variable length, separated by periods of apyrexia mul 
freedom from symptoms. In this really lie the peculiar features of the discos'', 
and the unfortunate victim may suffer a scries of relapses which may oxtcml 
from three months, the average time, to two years. Lastly, there is an ii'h'i- 
mittent type, in which the patient may simply have daily pyrexia toward even¬ 
ing, without any special complications, and may do well and be able !<> 4° 
about his work, and yet at any time the other serious features of the disease 
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Tli e'nioit aljty is slight, only about a. pat amt There are no characteristic . 
morbid legions. Malta fever can now be readily differentiated from enteric 
f ever and malaria. The prophylaxis is self-evident, and the brilliant work 
of 1he r commission has already reduced the incidence of the disease to a 
minimum. 

Treatment.—General measures suitable to typhoid fevw are indicated. 
Fluid food should be given during the febrile period. Hydrotherapy, cither 
the bath or the cold pack, should be used every third hour when the tempera¬ 
ture is above 103° F. Otherwise the treatment is symptomatic. No drugs 
appear to have any special influence on the fever. A change of climate seems 
to promote convalescence. 

XXV. BERI-BERI. 

Definition.—An endemic and’epidemic multiple neuritis of unknown etiol¬ 
ogy, occurring in tropical and subtropical countries, characterized by motor 
and sensory paralysis and anasarca. 

History. —The disease is believed to be of great antiquity in China, and 
is possibly mentioned in the oldest known medical treatise, in the early years 
of the nineteenth century it attracted much attention among the Anglo-Indian 
surgeons, and we may date the modern scientific study of the disease from 
Malcolmson's monograph, published in Madras in 1835. The opening of 
Japan gave an opportunity to the European physicians holding university posi¬ 
tions, particularly Anderson, Baclz. Scheube, and more recently Grimm, to 
investigate the disease. The studies of the native Japanese physicians, particu¬ 
larly Mini'll and Takagi. and of the Dutch physicians in the East, have con¬ 
tributed much to our knowledge. An added interest has been given to the 
subject by the discovery of the disease among the Cape Cod fishermen, and by 
the recurring outbreaks of endemic neuritis at the Richmond Asylum in Dub¬ 
lin and at the State Insane Hospital at Tuscaloosa, Ala. 

Distribution.—Reri-beri, Kakke. or endemic neuritis prevails most exten¬ 
sively in the Malay Archipelago; in certain of the Dutch colonics the mortality 
among the coolies is simply frightful. It is widely distribute 1 !! in China, 
Japan, and the Philippine Islands. In the Philippines the admissions to the 
ion eminent hospitals for the year ending June 30, 1903, were 026, nearly 
all among the Philippine scouts. In India it has become less common, but 
18 still prevalent in parts of Burma. Localized outbreaks have occurred in 
Australia. It prevails extensively in parts of South America and in the West 
Indies, and from the ports of these countries cases occasionally reach the 
United States, and it occurs also among the Chinese and Japanese in Califor- 
nin - Birge, of Provineetown. and J. J. Putnam encountered beri-beri among 
the fishermen on the Newfoundland Banks. Birge writes (March 10. 1898) 
that he has seen 47 cases of both the wet and the dry form. The disease is not. 
entirely confined to the fishermen on the Grand Banks, but occurs occasionally 
a, nong those living on shore or making “ shore trips.” In lS95-'96 a remark- 
jjjfie outbreak of epidemic neuritis occurred at the State Insane Hospital at 
Tuscaloosa, Ala., which has been described fully by E. D. Bondurant. Be¬ 
tween February, 1895, and October, 1890, in a population of 1.200 there were 
"1 cases with 21 deaths. None occurred among the 200 employees of the hos- 
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pital. The negroes were relatively less sheeted than the whites. The chief 
symptoms were “ njysculw- weakness, t eimern ess. pain, parae sthesia p, los8_q[ 
deep reflexes, foll&wed by atrophy of muscles and the electrical reaction of 
degeneration, accompanied by rise of temperature, gastrodatealiaaLdfiturb- 
ance, general anasarca, and tachycardia.” At the Arkansas State Insane 
Asylum at Eittlp Rock, in 1895, there was an outbreak of between 20 and 30 
cases possibly of beri-beri. 

In Great Britain the disease is not infrequent at the seaports. 

At the Richmond Asylum, Dublin, there have been extensive outbreaks 
in the years 1891, 189G. 1897, under conditions of overcrowding. 

Etiology. —Two main views prevail as to the nature of the disease—that 
it is an infection, and that it is a toxaemia caused by food. 

1. Rkhi-iieui as an Acute Infection. —Baelz and Seheuhc, with many of 
the Dutch physicians, hold that the disease is due to a germ. In favor of thi» 
view, Schools: refers to the fact that stroughjvell-nourished young people are 
attacked, that the disease has definite foci in which it^gonairsjlelhiite seasonal 
relations* and has of late years spread in some countries ay a n epidemic w itli- 
ont any special change in-tho diet of the inhabitants. So far as seasonal and 
telluric influences are concerned, it is a disease which resembles malaria, with 
which, in fact, some authors have confounded it. II is probably nofijlireetlv 
contagious. On the other hand, Scheubc. Manson and others bring forward 
evidence to show that beri-beri may probably be conveyed from one district to 
another. Many bacteriological studies have been made in the disease, par¬ 
ticularly by Dutch physicians, but there is no unanimity as to the results, and 
we may say that no specific organism has as yet been determined upon. 

Hamilton Wright, who has made a prolonged study of the disease in the 
Malay States, describes a specific duodenitis,-* primary bacteri al les ion, from 
which the poison is evolved, just as it is from the throat in diphtheria. 

2. Eood.Tueoiiy. —This theory is widely held in Japan, some believing 
that it is due to the eating of bad rice, and others that it is associated witli I lie 
use of certain fish. In favor of the dietetic view of its origin is adduced Ilia 
extraordinary change which has taken place in the Japanese navy since the 
introduction by Takagi of an improved diet, allowing a larger portion of 
nitrogenous food, and forbidding the use of fresh fish altogether. Subsequent 
to this there has certainly been the most remarkable diminution in the num¬ 
ber of cases—a reduetion-from. about a fourth of the entire strength attacked 
annually to a practical abolition of the- disease. 

Many of the Dutch physicians in Java regard rice as the important cause 
of .the disease. It is stated that in the prisons of Java the proportion of ciw" 
is 1 to 39 when the.rice is eaten completely shelled, 1 to 10,000 when the grain 
is eaten with its pericarp; in some places the disease has disappeared when 
the unshelled rice has been substituted for the shelled. Miura, with wlm*' 
studies of the disease all readers of Virchow’s Archiv are familiar, reganb 
beri-beri as a form of chronic poisoning due to the use of the flesh of certain 
fish eaterrraw of'improperly prepared. Grimm, in his monograph, regards 
the im mun ity of Europeans as in great part owing to the fact that they do 
not follow the Japanese custom of eating various kinds of raw fish. 

Among the most important factors are the following l Overcrowding, as w 
“ ’ 1 - '~~ l anaoAirva utchflxnOSUre to WCL Eu r0 
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peans under good hygienic conditions rarely contract the disease in heri-beri 
regions. The Qjiims^ntUlie-iHipoaed coolies are most often attacked. Males 
are-more sabjeet-tw- the- din c auc than fema les. Young mea.frpm sixteen to 
t\yoaty-fiy.e_ara - ehiefly - atf ected. 

Symptoms. —The incubation period is unknown, hut it probably extends 
over several months. The following forms of the disease ai;e recognized by 
Sche.ube: 

1. Tub .incomplete oh rudimentary form which often sets in with ca¬ 
tarrhal symptoms, followed by pains and weakness in the limbs and a lower¬ 
ing of the sensibility in the legs, with the occurrence of parasthesias. Blight 
icdema sometimes appears. After a time parastheshe are felt in other parts 
of the body, and the patient may complain of palpitation of the heart, uneasy 
sensations in the abdomen, and sometimes shortness of breath. There may be 
weakness and tenderness of the muscles. After lasting from a few days to 
many months, those symptoms aji disappear, but with the return of the warm 
weather there may bo a. recurrence. One of Schcube’s patients suffered in this 
way for twenty years. 

2. The atroph ic form sets in with much the same symptoms, but the 
los s of pow er in the limbs progresses more rapidly, and very soon the patient 
is noionger able to walk or to move the aims. The atrophy, which is associ¬ 
ated with a good deal of pain, may extend to the muscles of the face. The 
(edematous symptoms and heart troubles play a minor role in this form, which 
is known as the dry or paralytic variety. 

3. The Wet or Dropsical Form. —Setting in as in the rudimentary vari¬ 
ety, the oedema soon becomes the most marked feature, extending over the 
whole subcutaneous\ssiic, and associated with effusions into the serous sacs. 
The atrophy of the n^scles and disturbance of sensation are not such promi¬ 
nent symptoms. On the other hand, palpitation and rapid action of the heart 
and dyspnoea are common. The wasting may not be apparent until the dropsy 
disappears. 

4. The acute, pernicious, or cardiac form is characterized by threat- 
enings of an acute cardiac 'failure, coming on rapidly after the existence of 
.slight symptoms, such as occur in the rudimentary form. In the' most acute 
type death may follow within twenty-four hours; more commonly the symp¬ 
toms extend over several weeks. 

The mortality of the disease varies greatly, from 2 or 3 per cent to 40 
or 50 per cent among the coolies in certain of the settlements of the Malay 
Archipelago. 

Morbid Anatomy. —The most constant and striking features are changes 
i» the peripheral nerves and degenerative inflammation involving the axis 
cylinder and medullary sheaths. In the acute cases this is found not only in 
hie peripheral nerves, but also in the pneumogastric and in the phrenic. The 
fibres of fhq voluntar y muscles, as well ns of th o myo e ardi unn-are- alaa-much 
degenerated. ITamiltonAYright-has described an acute ..duodenitis. 

Diagnosis.—In tropical countries there is rarely any difficulty in the 
diagnosis. In cases of peripheral neuritis, associated with (edema, coming 
from tropical ports, the possibility of this disease should be remembered. 
Scheube states that rarely any difficulty offers in the diagnosis of the differ- 
forms. 
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Treatment. —Much has been done to, prevent the disease, particularly in 
Japan. There is no more remarkable triumph of modern hygiene than that 
which followed Takagi’s dietetic reforms in the Japanese navy, in beri-ben 
districts Europeans should use a diet rich in nitrogenous ingredients. In the 
dietary of prisons and asylums the experience of the Javanese physicians-with 
reference to the .remarkable diminution of the disease with the use of unshelled 
rice should be borne in mind. In ships, prisons, and asylums the disease has 
rarely occurred except in connection with overcrowding, an element which pre¬ 
vailed both at the Richmond Asylum and at the Stale Hospital for the Insane 
at Tuscaloosa. 

Baclz recommends in early cases a froe use of the salicylates, 15 or 20 
grains four or live times a day. Others favor early free purgation. In very 
severe acute cases, both Anderson and Back advise blood-letting. The more 
chronic cases demand, in addition to dietetic measures, drugs to support the 
heart and treatment of the atrophied muscle^ with electricity and massage. 

XXVI. ANTHRAX. 

(Splenic Fever; Charbon; Wool-sorter’s Disease.) 

Definition. —An acute infectious disease caused bv Bacillus antliracis. II 
is a wide-spread affection in animals, particularly in sheep and cattle. In 
man it occurs sporadically or a.- a result of accidental inoculations with the 
virus. 

Etiology.—The infectious agent is a lion-motile, rod-shaped organism. Iln- 
cillus antliracis, which has, by the researches of Foil cutler, Davainc, Koch, 
and Pasteur, become the best known perhaps of all pathogenic microbes. The 
bacillus has a length of from 2 to 25 g; the rods are often united. The bacilli 
themselves are readily destroyed, but the spores are very resistant, ami -ar¬ 
rive after prolonged immersion in a 5-per-cent solution of carbolic acid, or 
withstand for some minutes a temperature of 212° Fahr. They are capable 
also of resisting gastric digestion. Outside the body the spores are in all prob¬ 
ability very'durable. 

In AnijCXls.—G eographically and zoologically the disease is flu; nu'-t 
widespread of all infectious disorders. It is much more prevalent in Europe 
and in Asia than in America. Its ravages among the herds of cattle in liu-m 
and Siberia, and among sheep in certain parts of Europe, are not eipudlnl 
by any other animal plague. In the United States anthrax is not very wide¬ 
spread. Mohler, of the Bureau of Animal Industry, informs me that sinrt 1 
1900 it has been reported in cattle from sixteen States, It is not very um <>in- 
mon in Delaware, New Jersey, and Pennsylvania. 

A protective inoculation with a mitigated virus was introduced by Pasteur 
and has been adopted in certain anthrax regions. Mendez describes cxcellcu 
results from his antitoxin (1904). 

The disease is conveyed sometimes by direct inoculation, as by the bile 
and stings of insects, by feeding on carcasses of animals which have died o 
the disease, but more commonly by grazing in pastures in which the germ 
have been preserved. (Tasteur believes that the earthworm plays an imp" 1, 
-’ k ’.’ T 't« the surface and distributing the banrltr -which hav 
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been prftpagated in the buried carcass of an infected animal. Certain fields, 
or even farms, may thus be infected for an indefinite period of time. It seems 
probable, however, that if the carcass is not opened or the blood spilt, spores 
are not formed in the buried animal and the bacilli quickly die. t 

Tv maw ihp disease does not occur spontaneously. It results always-from 
injection, either through the skin or intestines, or in rare instances through 
the lungs. Workers in wool and hair, and persons whoso occupations bring 
them into contact with animals or animal products, as stablemen, shepherds, 
tanners, and butchers, are specially liable to the disease. In Pennsylvania in 
3897 twelve tanners died of anthrax. It is rare in general hospital work. 
There has been only one case in sixteen years at the Johns Hopkins Hospital. 
In England and Wales in 1903 there were 17 deaths from this cause in man 
(Tatham). For the six years 1899-1901 there were 2(11 cases of industrial 
anthrax reported to the Home Office; 25.(1 per cent proved fatal (Legge). 

Various forms of the diseasjp have been described, and twajdiiaf .groups 
may be recognized: the external anthrax and the internal anthrax, of~which 
there arc pulmonary and intestinal forms. 

Symptoms. —(1) KxxnniiAn Anthrax. 

(") M alit/ iigut Vudu.lt '.—The inoculation is usually on an exposed surface 
—theJjjinds. axims, or face. At the site of inoculation there are. within a few 


hours, it eh i ng and uneasiness, and the gradual formation of a small..papule, 
which soon becomes vesicular. Inflammatory induration extends around this, 
and within thirty-six hours, at the site of inoculation there is a dark brownish 
osehar^at a little distance from which there may be a series of small vesicles. 
The brawny induration may be extreme. The ccdema produces very great 
swelling of .the parfs. The intlammation extends along the lymphatics, and 
the neighboring lymph-glands are swollen and sore. The fever at first rises 
rapidly, and the concomitant phenomena are marked. Subsequently the tem¬ 
perature falls, and in many cases becomes subnormal. Death may take place 
in from three to five days. In cases which recover the constitutional symptoms 
are slighter, the eschar gradually sloughs out. and the wound heals. The eases 


vary much in severity. Til the mildest form there may he only slight swelling. 
Al the site of inoculation a papule is formed, which rapidly beconfes vesicular 
am] dries4nto a seal), which separates in the course of a few days. 

(b) AuBaiuml Anthrax (Edema .—This form ocxiiM-iiuilie-eyelid, and 
also in-tfw^^d, lumd, and arm, and is characterized by the absence of the 
papule and vWclo forms, and by the most extensive cedema, which may follow 
rather tlum precede the constitutional symptoms. The oedema reaches such a 
grade of intensity that gangrene results, and may involve a considerable sur¬ 
face. The constitutional symptoms then become extremely grave, and the 


vases invariably prove fatal. 

The greatest fatality is seen in eases of inoculation about the head and 
face, where the mortality, according to Nasaroxv, is 26 per cent; the least in 
'"lection of the lower extremities, where it is 5 per cent. 

fn a case at the Johns Hopkins Hospital in 1895, in a hair-picker, there 
''as most extensive enteritis, peritonitis, and endocarditis, which last lesion 
lils been described by Eppinger. 

A feature in both these forms of malignant pustule, to which many writers 
r °fcr, U die absence of feeling of distress or anxiety on the part of the patient. 
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whose mental condition may be perfectly clear. He may bo without aify appre¬ 
hension, even though the condition be most critical. 

The Jigymw ia in most instances is readily made (from the character of the 
lesion and the occupation Of the patient. When in doubt, the", examination 
of the fluid from the pustule may show the presence of the anthrax bacilli. 
Cultures should be made, or a mouse or guinea-pig inoculated from the local 
lesion. It is to be remembered that the blood may not show the bacilli in 
numbers until shortly before death. 

(2) Ixxkbxax. Akthiux. 

(a) Intestinal Form. Mycosis intestinalis. —In these cases the infection 
usually is through the stomach and intestines, and results from eating tin. 
flesh or drinking the milk of diseased animals; it may, however, follow an 
external infection if the germs are carried to the mouth. Tlw«S£tupioms hhi 
those of intense poisoning. The disease may set in with a chill, followed In¬ 
voluting, diatrkea, moderate fever, and pains in the legs and back. In acute 
cases there are d^apmea. .cyanosis, great anxiety and restlessness, and toward 
the end convulsions or spasms of the muscles. Haemorrhage may occur from 
the mucous membranes. Occasionally there an 1 on the skin small phlegmonous 
areas or petechia’. The spleen is enlarged. The Mood is dark and remains 
fluid for a long time after death. Late in the disease the bacilli may he found 
in the blood. 

This is one of the forms of acute poisoning which may a licet, many indi¬ 
viduals together. Thus Butler and Karl Huber describe an epidemic in which 
twenty-five persons were attacked after eating the flesh of an animal which 
had had anthrax. Six died in from forty-eight hours to seven days. 

(5) 11 ool-sarter's Disease. —This important form of%nthrax is found in 
the.large establishments in which wool or hair is sorted and cleansed. The 
hair and wool imported into Europe from Russia and South America appear 
to have induced the largest number of cases. Jlnnv of these show no external 
lesion. The infective material has been swallowed or inhaled with tlie 
dust. There are rarely premonitory symptoms. ) The patient is sei?^! uitli 
a gfeill, becomes faint and prostrated, has pains in the back and legs, and the 
temperature rises to 102° or 103°. The breathing is rapid, and lie complains 
of much pain in the chest. There may lie a cough and signs of bronchi I k 
So prominent in some instances arc these bronchial symptoms that a pulmo¬ 
nary form of the disease has been described. The pulse is feeble and \erv 
There may be vomiting, and death may occur within twenty-four hours 
withsymptoms of profound collapse and prostration. Other cases are more 
protracted, and there may bo duwrluca, delirium, aifd unconsciousness. The 
cerebral symptoms may Ire most intense; in at least four cases the brain seems 
to have been chiefly affected, and its capillaries stuffed with bacilli (Merkel). 
The recognition of wool-sorter’s disease as a form of anthrax is due to .1. Ik 
. Bell, of Bradford, England. 

In certain instances these profound constitutional symptoms of internal 
anthrax are associated with the external lesions of malignant, pustule. 

The rag-pi cker's disease has been made the subject of an exhaustive study 
by Eppinger “(Tile Hademkrankheit, Jena, 1894), who lias shown that it e 
a local anthrax of the lungs and pleura, with general infection. 

The prophylaxis is important, and should be carried out by a most rig" 
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lisiufgsjdw «f the hides, hair, and rags before they are placed in the hands 
d the workmen. 


Treatment.— In malignant pustule the site of inoculation should be de¬ 
stroyed by the caustic or hot iron, and powdered, bichloride of mercury may 
bejsprinkled over the exposed surface. The local development of the bacilli 
aboufthe site of inoculation may be prevented by the subcnia&qpus jcjecHrma 
o^solutions of carbolic acid or bichloride of mercury. The ihjections should 
lie made at various points around the pustule, and may be repeated two or 
three tunes a day. The internal treatment should bo confined to the admin¬ 
istration of stimulants and plenty of nutritious food. 

In malignant forms, particularly the intestinal cases, little can be done. 
Active purgatives may be given at the outset, so as to remove the infecting 
mStettfil. Quinine in large doses lias been recommended. 

An antianthrax serum lias been prepared by Sclavo, for which good results 
are claimed. (Legge, Milroy Lectures, B. 51. J., March 18, 1905.) 


XXVII. HYDROPHOBIA. 

(Lyasa; Babies.) 

Definition.— An acute disease of warm-blooded animals, dependent upon 
a specific virus, and communicated by inoculation to man. 

Etiology. —Rabies is very variously distributed. In Russia it is common. 
In North Germany it is relatively rare, owing to the wise provision that all 
clogs must be muzzled. In Trance it is much more common. InJ&uglancLibc 
muzzling order has been followed by a complete disappearance of the disease. 
There waS"no “deftth"from hydrophobia in 1903. In the deceimium ending 
with 1890 the deaths averaged 29 annually (Tatliam). Iu the United States 
the disease occurs more often than is generally supposed, as is shown by the 
number of authentic cases collected by Salmon [Yearbook of the United States 
Department of Agriculture, p. 210, 1901], 

Dogs are especially liable to the disease. It also occurs in the wolf, the 
cat, and the cow. Most animals arc susceptible; and it is connivinicable by 
inoculation to the rabbit, horse, or pig. The disease is propagated chiefly by 
the dog, which seems specially susceptible. In the Western States the skunk 
is said to bo very liable to the disease. The nature of the poison is as yet 
unknown. It is contained chiefly in the nervous system and is met with in 
some of the secretions, particularly in the saliva. Bartarelli lias-shown that 
tlm virus reaches the dog's salivary glands by way of the nerves and not 
through the blood-vessels. 

A variable, time, elapses between the introduction of the virus and the 
uppearanee of the symptoms. Horsley states that this depends upon the fol- 
'owiiig factors: “ («) ftge. The incubation is shorter in children than in 
adults. For obvious reasons the former are more frequently attacked, 
(t) I’uxt-Htfeeted. The rapidity of onset of the symptoms is greatly deter- 
B| iii"d by the part of the body which may happen to have been bitten. \\ minds 
a hout the face and head are especially dangerous; next in order in degrees 
°f mortality come bites on the hands, then injuries on the other parts of the 
[ This relative order is, no doubt, greatly dependent upon the fact that 
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the face, head, and hands are usually naked, while the other parts are clothed; 
it would also appear to depend somewhat upon the richness in nerves of the 
part, (cl The extent and severity of the wound. Puncture wounds are the 
most dangerous; the lacerations are fatal in proportion to the extent of 
the surface afforded for absorption of the virus, (d) The animal'conveying the 
infection. In order of decreasing severity come: first, the wolf; second, the 
catj third, the tlog; and fourth, other animals.” Only a limited number of 
those bitten by rabid dogs become affected by the disease; accord ingjoHprs- 
loy,.not more than i 5 . 42 .er cent. On the other hand, the death-rate .of .those 
persons bitten by wolves is higher, not less than -10 per cent. Babes gives the 
mortality as from CO to 80 per cent. 

The incubation period in man is extremely variable. The average is from 
six weeks to two months. In a few cases it has been under two weeks. It 
may be prolonged to three months. It is staled that the incubation may be 
prolonged for a year or even two years, but this has not been definitely settled. 

Morbid Anatomy. —The important lesion* consist in the accumulation of 
leucocytes around the blood-vessels and the nerve-cells, particularly the motor 
ganglion cells, of the central nervous system (r adio t ubercles of Hals's). Es¬ 
pecial importance in the rapid diagnosis of rabies is attached by van Gehucb- 
ten and Net is to the accumulation of lymphoid and emlothelioid cells around 
nerve-cells of the sympathetic and cerebro-spinal ganglia. Negri has described 
in the central nervous system irregular bodies varying from 1 to 10 microns in 
size, widespread, frequently in the cells of the cerebellum, cerebral cortex and 
pons, and in the spinal cord. They are probably protozoa, and it is stated that 
they furnish a rapid and I rustworthy means of diagnosis. The inoculation 
experiments show that the virus is not present in the live*, spleen, or kidneys, 
but is abundant in the spinal cord, brain, and peripheral nerves. 

Symptoms. —Three stages of the disease are recognized: 

(1) Premonitory stage, in which there may he irritation about the bite, 
pain, or numbness. The patient is depressed and melancholy; and complains 
of headache and loss of appetite, lie is very irritable and sleepless, and ha- 
a constant sense of impending danger. There is often greatly increased sensi¬ 
bility. A J)right light or a loud voice is distressing. The larynx may In- 
injected and the first symptoms of difficulty in swallowing are experienced. 
The voice also becomes husky. There is a slight rise in the temperature and 
the pulse. 

(2) Stage of Excitement. —This is characterized by great excitability 
and restlessness, and an extreme degree of hypenusthesia. “ Any afferent 
stimulant—i. e., a sound or a draught of air, or the mere association of a 
verbal suggestion—will cause a violent reflex spasm. In man this symptom 
constitutes the most distressing feature of the malady. The spasms, which 
affect particularly the muscles of the larynx and mouth, are exceedingly pain¬ 
ful and are accompanied by an intense sense of dyspno-a, even when the glottis 
is widely opened or tracheotomy has been performed” (Horsley). Any 
attempt to take water is followed by an intensely painful spasm of the mus¬ 
cles of the larynx and of the elevators of the hyoid bone. It is this which 
makes the patient dread the very sight of water and gives the name hydro¬ 
phobia to the disease. These spasmodic attacks may be associated with mania¬ 
cal symptoms. In the intervals between the patient is quiet and the mind 
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uncloudfcd. The temperature in this stage is usually elevated and may v<>y,eli 
from 100° to 103". in some instances the disease is afebrile. The patii.pt 
rarely attempts to injure his attendants, and in the intense spasms may he 
particu 1 arly,anxious to avoid hurting any one. There arc, however, occasional 
fits oFfurious mania, and the patient may, in the contractions of the muscles 
of the larynx and pharynx, give utterance to odd sounds. This stage lasts 
from a day and a half to three days and gradually passes into the— 

(3) Paualytic Stack. —In rodents the preliminary and furious stages 
are absent, as a rule, and the paralytic stage may l)e marked from the outset 
—the so-called dumb rabies. This stage rarely lasts longer than from six to 
eighteen hours. The patient then becomes quid ; the spasms no longer occur; 
unconsciousness gradually supervenes; the heart's action becomes more and 
more enfeebled, and death occurs by syncope. 

Diagnosis.—In man the diagnosis oilers no special difficulties. It is advis¬ 
able, in cases attended with any, doubts, as soon as possible after the injury 
has been inflicted, to secure the medulla oblongata of the supposed rabid ani¬ 
mal for the purpose of inoculating rabbits. The subdural inoculation of rab¬ 
bits with a small quantity of the central nervous system of a rabid animal 
will be followed bv the occurrence of the paralytic form of the disease in 
from fifteen to twenty days. 

Treatment.—Prophylaxis is of the greatest importance, and by a system¬ 
atic muzzling of dogs the disease can be, as in parts of Germany, practically 
eradicafed. 

Th,e bites should bn carefully washed and thoroughly cauterized with 
caustic potash or concentrated carbolic acid. It is best to Jjccp. the wound 
constantly open fof at least live or six weeks. When once established the 
disease is hopelessly incurable. Xo measures have been found of the slightest 
avail, consequently the treatment must be palliative. The patient should be 
kept in a darkened room, in charge of not more than two attendants. To 
allay the spasm, chloroform may he administered and morphia given hypo¬ 
dermically. It is best to use these powerful remedies from the outset, and 
not to temporize with chloral, bromide of potassium, and other less potent 
drugs. By the local application of cocaine, the sensitiveness of the throat 
may l>e diminished sufficiently (o enable the patient to take liquid nourishment. 
Sometimes lie can swallow readily. Xutiient enemata should be administered. 

Pkkvkntive Inoculation. —Pasteur has found that the virus, when prop¬ 
agated TTirougira 'scries dr rabbits, increases in its virulence; so that whereas 
h lidural inoculation from the brain of a mad dog takes from fifteen to twenty 
days to produce the disease, in successive inoculation in a scries of rabbits 
lhe incubation period is gradually reduced to seven days (vitus-fixe). The 
-pinal cords of these rabbits contain the virus in great intensity, but when 
they are preserved in dry air this gradually diminishes. If now dogs are 
inoculated from cords preserved for from twelve to fifteen days, and then 
from cords preserved for a shorter period, i. e.. with a progressively stronger 
virus, they gradually acquire immunity against the disease. A dog treated 
in this way will resist inoculation with the virus fixe, which otherwise would 
inevitably have proved fatal. Relying upon these experiments, Pasteur began 
inoculations in the human subject, using, on successive days, material from 
surds in which the virus was of varying degrees of intensity, 

18 
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In 1902 there were 1,103 persons treated at the Paris Pasteur Institute,, 
with 2 deaths; in 1903 there were <>30 persons treated, witli 4 deaths, a\ 
smaller number of eases than ever before treated, among them 10 forcignerjfc' 
one from (treat Britain. ,,P 

Pseudo-hydrophobia (Lyssophobia). —This is a very interesting affeetioj^ 
which may closely resemble hydrophobia, but is realty., uothimr i nora _thaU % 
neurotic or hysterical manifestation. A nervous person bitten by a dog, either ' 
rabid or supposed to be rabid, has within a few months, or even latcr,.symp-' 
toms somewhat resembling the true disease. Tie is irritable and d epres sed. ■. 
He constantly declares his condition to be serious and that he will inevitably 
become mad. He may have pjjroxysms in which ho says he is unable tfi drink, 
grasps at his throat, and becomes emotional. The temperature is not elevated 
and the disease does not progress. It lasts much longer than the true rabies, 
and is amenable to treatment. It is not improbable that a majority of the 
eases of alleged recovery in this disease have been of this hysterical form. In 
a case which Burr reported from my clinic’a few years ago the patient had 
paroxysmal attacks in which he could not swallow. He was greatly excited 
and alarmed at the sight of water and was extremely emotional. The symptoms 
lasted for a couple of weeks and yielded to treatment with powerful electrical 
currents. 

XXVIII. TETANUS. 

(Lockjaw.) 

Definition.—An infections malady characterized by tonic Bpasms of the 
muscles with marked exacerbations. The virus is produced by a bacillus which 
occurs in earth, in putrefying fluids, and manure, and is*a normal inhabitant 
of the intestines of many ruminants. 

Etiology.—It occurs as an idiopathic affection or; follows trauma. It is 
•frequent in some localities and has prevailed extensively in epidemic form 
among new-born children, when it is known as tetanus or trismus neonatorum. 
It is more common in hot than in temperate climates, and in the colored than 
in the Caucasian race. This is particularly the case with tetanus following 
confinement and in tetanus neonatorum. In certain of the West Indian 
Islands more than one-half of the mortality among the negro children has 
been due to this cause. St. Kilda, one of the western Hebrides, had been 
"scourged for years by the “ eight days’ sickness ” among the new-born. Of 135 
children, 84 died within fourteen days of birth. Since the discovery of the 
bacillus and the introduction of proper methods of treating the cord 27 chil¬ 
dren have been born, of whom only one died of the disease (Cl. N. Turner, 
1908), which has now practically disap]>eared. In a majority of the cases there 
is an injury which may be of the most trifling character. It is more common 
after punctured and contused than after incised wounds, and frequently fel¬ 
lows those of the hands and feet. The symptoms usually appear within !" n 
weeks of the injury. In some military campaigns tetanus has prevailed exten¬ 
sively, but in others, as in the Civil War, the cases have been comparatively 
few. -)Thc tetanus bacillus has contaminated vaccines, and its presence in com¬ 
mercial gelatine is a grave danger. Owing to the careless preparation ol 
the virus many cases of tetanus occurred in the neighborhood of Philadelphb 
in 1901 among vaccinated children. In 1902 nineteen persons who had beer 
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inoculated against the plague in the village of Mulkowal died, of J®tanus. 
In 1904 a remarkable outbreak occurred in a general hospital in the United 
States in which 10 cases died after surg ical operation. In all probability the 
catgut (which is made from sheep’s bowels) was at fault. The disease has 
occurred after prolonged use of the hypodermic needle to inject morphia or 
quinine,- and it has followed the use of gelatine as a haemostatic. 

The infectious nature of tetanus was suggested by its .endemic occurrence 
and from the-manner of its behavior in certain institutions. Veterinarians 
have long been of this belief, as cases are apt to occur together in horses in 
one stable. On the eastern end of Long Island, where formerly the disease 
was very prevalent, it is now rarely seen. An extraordinary number of cases 
of tetanus have occurred in the United States as a result of injuries from the 
toy pistols during the 4th of July celebration. The Journal of the American 
Medical Association collected 115 cases in 1903, and began a propaganda 
against the pistol, with the result that the fatalities have been reduced to 73 
in 1907 and 76 in 1908! There’Iins been a remarkable increase in the number 
of deaths front the disease in England and Wales of late: 218 in 1905, 177 in 
1903, 151 in 1902, 41 in 1901 (Tatliam). 

The Tetanus B.vcn.us.—The observations of Roscnbach. Nicolaier, and 
Kitasato have demon-trated that there is in connection with the disease a 
specific organism which can be isolated and cultivated, liacilhis tetani is a 
slender rod, which may grow into long threads. One end is often swollen and 
occupied by a spore. It is motile, grows at ordinary temperatures, and is 
anaerobic. The bacilli grow' at the site of the wound (and do not invade the 
bload_antLorgans), where alone the toxin is manufactured, and it travels 
upward along the serves (Mover). The antitoxin passes along the blood 
stream (Wassermann). With 'mail quantities of the culture the disease may 
bo transmitted to animals, which die with symptoms of tetanus. The poison 
is a tox-albumin of extraordinary potency, which has been separated by Brieger 
and Cohn in a state of tolerable purity. It is perhaps the most virulent poison 
known. Whereas the fatal dose of strychnine for a man weighing 70 kilos is 
from 30 to 100 milligrammes, that of the tetanus toxin'is estimated at 0.23 
milligramme. Every feature of the disease can be produced by ij experimen¬ 
tally without the presence of the bacilli. The symptoms do not arise imme¬ 
diately, as in the ease of ordinary poisons, but slowly, and it has been suggested 
that it acts only after undergoing some further change in the body. The 
natural home of the tetanus bacillus is the soil and the intestinal canal of 
herbivorous animals. 1 The disease can be produced by inoculating animals 
with garden earth. A high degree of antitoxic immunity can be conferred on 
animals, which then yield a protective serum. It is. however, difficult to cure 
animals with this serum on account of the combination of the toxin with nerve- 
eells by the time symptoms appear. 

Morbid Anatomy. —No characteristic lesions have been found in the cord 
or in the brain. Congestions occur in different parts, and perivascular exu¬ 
dations and granular changes in the nerve-cells have been found. The 
condition of the wound is variable. The nerves are often found injured, red¬ 
dened, and swollen. In the tetanus neonatorum the umbilicus may he inflamed, 
i Symptoms. —After an injury the disease sets in usually within ton days. 
I In Yandell’s statistics in at least two-fifths, and in Joseph Jones’s in four- 
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fifths, the symptoms occurred before the fifteenth day. The patient complains 
at first of slight stiffness in the neck, or a feeling of tightness in the jaws, 
or difficulty in mastication. Occasionally .chilly feeliugs or actual rigors may 
precede these symptoms. Gradually a tonic spasm of the muscles of these 
parts produces the condition of trismus or lockjaw. The eyebrows may lie 
raised and the angles of the mouth drawn out, causing the so-called sardonic 
grin —risus Mrdenicits. In children the spasm may bo confined to these parts. 
Sometimes the attack is associated with paralysis of the facial muscles and 
difficulty in swallowing—the head-tetanus of Hose, which has most commonly 
followed injuries in the neighborhood of the fifth nerve. Gradually the pro¬ 
cess extends and involves the muscles of the body. Those of the back are 
mast affected, so that during the spa>m the unfortunate victim may rest upon 
the head and heels—a position known as opisthotonos. The rectus abdom¬ 
inis muscle has been torn across in the spasm. The entire trunk and limbs 
may be perfectly rigid— orthofonos. -Flexion to one side is less common— 
pleurotholonos; while spasm of the museles'W the abdomen may cause the 
body to be bent forward— rmproxlhotonm. In very violent attacks the thorax 
is compressed, the respirations are rapid, and spasm of the glottis may occur, 
causing asphyxia. The paroxysms In-t for a variable period, but even in the 
intervals the relaxation is not complete. The slightest irritation is sufficient 
to cause a spasm. The paroxysms are associated with agonizing pain, and the 
patient may be held as in a vise, unable to utter a word. I'-nally he is bathed 
in a profuse sweat. The temperature may remain normal throughout, or show 
only a slight elevation toward tin* close. In other eases the pyrexia is marked 
from the outset; the temperature reaches 10.)° or 10(1°, and before death 1UT 
or 110°. In rare instances it may go still higher. Heat h d ther occurs during 
the paroxysm fmiuJuart-failureor a-phyxia.-or is due to exhaustion. 

The cephalic tetanus ( Kopf Ivina us of Hose) originates usually from a 
wound on one side of the head, and i- eharaeterized by stilTness of the muscles 
of the jaw and paralysis of the facial muscles on the same side as the wound, 
with difficulty in swallowing. Tim pr ogn osis is good in the chronic ciim'-; 
of those in Willard's table only 8 of .'fa died; hut in the acute form, of bi 
cases, only I recovered. 

Diagnosis.—Well-marked eases following a trauma could not lie mis¬ 
taken for any other disease. The spa-ms are not unlike those of strvclmia- 
poisoning, and in the celebrated Palmer murder trial this was the plea f»r 
the defence. The jaw-uiuseles, however, are never involved early, if at all. 
and between the paroxysms in strychnia-poisoning there is no rigidity. I" 
tetany thejlistributiou of the spasm at the extremities,The peculiar posiii"ii. 
the greater involvement qf the hands, and the condition under which it oei m'~. 
are sufficient to make the diagnosis clear. Jh doubtful eases cultures should 
'ho made from the pus of the wound. 

Escherich has described in children a form of generalized tonic eoulrac 
teres of the muscles of llm jaw, neck, hack, and limbs, usually a sequel of 
some acute infection, occasionally occurring as an independent malady. Tim 
Tontraetures may be either intermittent or |>ersistent. The condition imiv H'l 
from a week to a couple of months. The eases as a rule recover. 

Prognosis. —Two of the Hippocratic aphorisms express tersely the general 
nrnimonis even at the present day: “The spasm supervening on a wound is 
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fatal,” and “ such persons as are seized with tetanus die within four days, 
or if they pass llufse they recover.” 

The mortality in the traumatic cases is not less than SO per cent (Con¬ 
ner) ; in the idiopathic cases it is under 50 per cent. According to Yandell, 
the mortality is greatest in children. Favorable indications are: late onset 
of the attack, localization of the spasms to the muscles of tlje neck and jaw, 
and an absence of fever. 

Treatment. —Local treatment of the wound is essential, as the poison is 
manufactured here. r lizzoni advises nitrate of silver as the best germicide 
for the tetanus bacillus. Thorough excision and antiseptic treatment should 
be carried out, and the serum applied locally. It should also be used as a 
prophylactic in suspicious wounds of gardeners and stable men. The patient 
should be kept in a darkened mom, absolutely quiet, and attended by only one 
person. All possible sources of irritation should be avoided. Veterinarians 
appreciate the importance of tliys complete seclusion in treating horses. 

When the lockjaw is extreme the patient may not tie able to take food by 
the mouth, under which circumstances it is best to me rectal injections, or 
to feed by a catheter passed through the nose. The spasm should lie controlled 
by chloroform, which may he repeatedly exhibited at intervals. Tt is more 
satisfactory to keep the patient thoroughly under the inlluence of morphia 
given hypodermically. Chloral lmirale, bromide of potassium, Calabar bean, 
curara, Indian hemp, belladonna, and other drugs have been recommended, 
and recovery occasionally follows their me. Resection of the nerve and 
amputation of the limb have been advised. Although tetanus antitoxin of 
great strength can he obtained, it- use in the treatment of human tetanus 
has been disappointing. The best results are obtained in the subacute eases, 
hut here the prognosis is relatively favorable even with other methods of 
treatment. There max be occasion for the pr ophy lactic use_oI the -antitoxin 
in man,„as.already successfully practised in arresting the spread of the disease 
in horses occupying infected stables. Of the antitoxic serum 20 io 31) cc. may 
he used for the first dose and to‘?0 ec. every five or ten hours after. Tiz- 
zoni advises 2.25 grammes of his antitoxin for the first dose and 0.G grammes 
for subsequent doses. 


XXIX. GLANDERS (Farcy). 

Definition. —An infectious disease of the horse, caused bv BlU'illiM mnl- 
hq communicated occasionally to man. In the horse if is characterized by (be 
formation of nodules, clnellv in (lie mires (glanders) and beneath the skin 
(farcy). 

Etiology. —The disease belongs to the infective granulomata. The local 
manifestations in the nostrils and the skin of the horse are due to one and 
die same cause. The specific germ was discovered by Loelller and Sclmtz. 
It is a short, non-motilc bacillus, not unlike that of tubercle, but exhibits dif- 
b'ront staining reactions. It grows, readily on the ordinary culture media. 
I'or the full recognition of glanders in man we are indebted to the labors of 
Layer, whose monograph remains one of the best descriptions ever given of 
II'o disease. Man becomes infected by contact with diseased animals, and 
Usually by inoculation on an abraded surface of the skin. The contagion may 
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also be received on the mucous membrane. In a Montreal case a gentleman 
was probably infected by the material ex|>ellcd from the nostril of his horse, 
which was not suspected of having the disease. It is a rare disease. Only $ 
deaths were registered from this cause in England and Wales in 1903. Amotyg 
laboratory workers the Bacillm mallei has caused more deaths than any othfejt 
germ, and in working with it the greatest possible precautions should be taken. 

Morbid Anatomy.—As in the horse, the disease may he localized in the' 
nose (glanders) or beneath the skin (farcy). The essential lesion is the 
granulomatous tumor, characterized bv the presence of numerous lymphoid 
and epithelioid cells, among and in which are seen the glanders bacilli. These 
nodular masses tend to break down rapidly, and on the mucous membrane 
result in ulcers, while beneath the skin they form abscesses. The glanders nod¬ 
ules may also occur in the internal organs. 

Symptoms.—An acute and a chronic form of glanders may be recognized 
in man, and an acute and a chronic form of fprey. 

Acute Gean'Oeks. —The period of incubation is rarely more than three or 
four days. There arc signs of general febrile disturbance. At the site of 
infection there are swelling, redness, and lymphangitis. Within two or three 
days there is involvement of the mucous membrane of the nose, the nodules 
break down rapidly to ulcers, and there is a muco-purulent discharge. An 
eruption of papules, which rapidly become pustules, breaks out over the face 
and about the joints. It has been mistaken for variola. In a Montreal ca-e 
this copious eruption led the attending physician to suspect small-pox, and 
the patient was isolated. There is great swelling of the nose. The ulceration 
may go on to necrosis, in which case the discharge is very offensive. The 
lymph-glands of the neck are usually much enlarged. Suf>aeutc pneumonia is 
very apt to occur. This form runs its course in about eight or ten days, and 
is invariably fatal. Glanders pneumonia may appear after subcutaneous infec¬ 
tion (one case from infection with hypodermic syringe stuck into thumb). 
Grossly the lung appeared like a caseous pneumonia. 

Ciiuoxic oi..\.\*i>Kns is rare and difficult to diagnose 1 , as it is usually mis¬ 
taken for a chronic coryza. There are ulcers in I he nose, and often laryn¬ 
geal symptoms. It may last for months, or even longer, and recovery some¬ 
times takes place. Tedesehi has described a case of chronic osteomyelitis, due 
to the bacillus mallei, which wns followed by a fatal glanders meningitis. 
The diagnosis may lie extremely difficult. Tn such cases a suspension of tIn; 
secretion, or of cultures upon agar-agar made from the secretion, should l»* 
injected into the peritoneal cavity of a male guinea-pig. At the end of two 
days, in positive cases, the testicles are found to be swollen and the skin »f 
the scrotum reddened. The testicles continue to increase in size, and dually 
suppurate. Death takes place after the lapse of two or three weeks, and gen¬ 
eralized glanders nodules are found in the viscera. The use of mallein for 
diagnostic purposes is highly recommended. .The principles and methods of 
application are the same as for tuberculin. McFadyean and others have shown 
that while the glanders bacilli are agglutinated in a dilution of 1 to 2<>n by 
normal horse serum, that of a glanders horse will agglutinate at 1 to 1 , 00 '). 
The test must be made before mallcin is given. 

Acute farcy in man results usually from the inoculation of the virus into 
mi. — „„ 1^1 reaction with a phlegmonous inflamma- 
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tion. The lymphatics are early affected, and along their course there are nod¬ 
ular subcutaneous enlargements, the so-called farcy buds, which may rapidly 
go on to suppuration. There are pains and swelling in the joints, and abscesses 
may form in the muscles. The symptoms are those of an acute infection, 
almost like an acute septicaemia. The nose is not involved and the superficial 
skin eruption is not common. The bacilli have been found in the urine in 
acute cases in man and animals. ’ 

The disease is fatal in a large proportion of the cases, usually in from 
twelve to fifteen days. 

Ciikonic fancy is characterized by the presence of localized tumors, usu¬ 
ally in the extremities. These tumors break down into abscesses, and some¬ 
times form deep ulcers, without much inflammatory reaction and without 
special involvement of the lymphatics. The disease may last for months or 
even years. Death may result, from pyaemia, or occasionally acute glanders 
develops. The celebrated French veterinarian Bouley had it and recovered. 

The disease is transmissible also from man to man. Washerwomen have 
ken infected from the clothes of a patient. Tn the diagnosis of this affec¬ 
tion the occupation is very important. Nowadays, in cases of doubt the inocu¬ 
lation should be made in animals, as in this way the disease can be readily 
determined. Mullein, a product of the growth of the bacilli, is now used for 
the purpose of diagnosing glanders in animals. Several instances of cured 
glanders have been reported in animals treated with small and repeated doses 
of mallein (Pilavios, Babes). 

Treatment. —If seen early, the wound should be either cut out or thor¬ 
oughly destroyed by caustics and an antiseptic dressing applied. The farcy 
buds should be earfy opened. In the acute eases there is very little hope. In 
the chronic cases recovery is possible, though often tedious. 


XXX. ACTINOMYCOSIS. 

Definition. —A chronic infecti\e disorder produced by the actinomyces or 
ray-fungus, S{rcjitolh rix actinomyces. 

Etiology. —'The disease is w idespread among cattle, and occurs also in the 
pig. It was first described bv Bollinger in the ox. in which it forms the affec¬ 
tion known in this country as "big-jaw." The first accurate description 
of the disease in man was given by .Tames Israel, and subsequently Ponfiek 
insisted upon the identity of the disease in man and cattle. 

In the United States and England the disease is less common than in Ger¬ 
many. In 1902 F.rving collected 100 cases in America. It is nearly three 
times as common in men as in women. 

The parasite belongs probably to the Streplothrix group of bacteria. In 
both man and cattle it can be sjeen in the pus from the affected region as yel¬ 
lowish or opaque granules from one-luilf to two millimetres in diameter, which 
•ire made up of cocci and radiating threads, which present, bulbous, club-like 
terminations. The youngest granules are gray in color and semi-translucent; 
oi these the bulbous extremities are wanting. 

The parasite has been successfully cultivated, and the disease has been 
inoculated both with the natural and artificially grown organism. 



The Mode of Infection. —There is no evidence of direct infection with thA 
flesh or milk of diseased animals. The streptothrix has not been detected onfe' 
side the body. It seems highly probable that it is taken in with the food, life; 
site of infection in a majority of cases in man and animals is in the mowfcj 
or neighboring passages. In the cow, possibly also in man, barley, oats, 
rye have been carriers of the germ.. jg*t 

Horbid Anatomy. —As in tubercle, the first effect is the destruction 
adjacent cells and the attraction of leucocytes—later the surrounding cells; 
begin to proliferate. After the tumor reaches a certain size there is great 
proliferation of the surrounding connective tissue, and the growth may, par¬ 
ticularly in the jaw, look like, and was long mistaken for, osteo-sarcoma. 
Finally suppuration occurs, which in man, according to Israel, may be pro¬ 
duced directly by the streptothrix itself. 

Clinical Forms. — (a) Digestive Tkact. —Israel is said to have found 
the fungus in the cavities of carious teeth. The jaw has been affected in a 
number of cases in man. The patient comes ‘finder observation with swelling 
of one side of the face, or with a chronic enlargement of the jaw which may 
simulate sarcoma. 

The tongue has been involved in several cases, showing small growths, 
cither primary or following disease of the jaw. In the intestines the dis¬ 
ease may occur either as a primary or secondary affection. Cases have been 
reported of pericaecal abscess due to the germ. An actinomycotic appendi¬ 
citis has been described; primary actinomycosis of the large intestine with 
metastases has also been found. Ransom has found the aetinomyces in the 
stools. Actinomycotic peritonitis due to infection through a gastrostomy 
wound has been described. Actinomycosis of the liecr i» rare. Auvray in 
1903 could only collect 31 eases (llolteston). It forms a most characteristic 
lesion—an alveolar honey-combed abscess—like a sponge soaked in pus. It 
is usually secondary to an intesfinal lesion, but in a few cases no other focus 
has been found. 

(b) Pulmonary Actinomycosis.— In September, 1878, James Israel de¬ 
scribed a remarkable mycotic disease of the lungs, which subsequent observa¬ 
tion showed {o be the affection described the year before by Bollinger in cattle. 
Since that date many instances have been reported in which the lungs were 
affected. It is a chronic infectious pulmonary disorder, characterized by 
cough, fever, wasting, and a muco-purulent, sometimes fietid, expectoration. 
The lesions are unilateral in a majority of the cases. Ifodenpyl classifies them 
in three groups: (l) Lesions of chronic bronchitis; the diagnosis has been 
made by the presence of the aetinomyces in the sputum. (2) Miliary actino¬ 
mycosis, closely resembling miliary tubercle, hut the nodules are seen to be 
made up of groups of fungi, surrounded by granulation tissue. This form of 
pulmonary actinomycosis is not infrequent in oxen with advanced disease of 
the jaw or adjacent structures. (3) The cases in which there is more exten¬ 
sive destructive disease of the lungs, broncho-pneumonia, interstitial changes, 
and abscesses, the latter forming cavities large enough to lie diagnosed during 
life. Actinomycotic lesions of other organs arc often present in connection 
with the pulmonary disease; erosion of the vertebra;, necrosis of the ribs ami 
sternum, with node-like formations, subcutaneous abscesses, und occasionally 
metastases in all parts of the body. 



. (c)' Cutaneous Actinomycosis.— In several instances in connection with 
Sgronic ulcerative diseases of the skin the ray-fungus lias been found. It is 
Kvery chronic affection resembling tuberculosis of the skin, associated with 
■fe growth of tumors which suppurate and leave open sores, which may remain 
nr years. 

& ( d ) Cerebral Actinomycosis. —Bollinger has reported an instance of 
primary disease of the brain. The symptoms were those of’tumor. A second 
remarkable case has been reported by Gamgce and Delepine. The patient was 
admitted to St. George’s Hospital with left-sided pleural effusion. At the 
post mortem three pints of purulent fluid were found in the left pleura; there 
was an actinomycotic abscess of the liver, and in the brain there were abscesses 
in the frontal, parietal, and temporo-sphenoidal lobes which contained the 
mycelium, but no clubs. A third case, reported by 0. B. Keller, had empyema 
necessitatis, which was opened and actinomycetes were found in the pus. Sub¬ 
sequently she had Jacksonian ppilepsy, for which she was trephined twice and 
abscesses opened, which contained actinomvccs grains. Death occurred after 
the second operation. 

Symptoms. —The fever is of an irregular type and depends largely on the 
existence of suppuration. The cough is an important symptom, and the diag¬ 
nosis in 18 of the cases was made during life by the discovery of the actino- 
myces. Death results usually with septic symptoms. Occasionally there is a 
condition simulating typhoid .fever. The average duration of the disease was 
ten months. Recovery is very rare. Clinically the disease closely resembles 
certain forms of pulmonary tuberculosis and of foetid bronchitis. It is not 
to be forgotten in the examination of the sputum that, as Bizzozero mentions, 
certain degenerated epithelial cells may be mistaken for the organism. The 
radiating leptothrix threads about the epithelium of the mouth sometimes 
present a striking resemblance. 

Diagnosis. —The disease is in reality a chronic pyaemia. The only test is 
the presence of the actinomyces in the pus. Metastases may occur as in pyae¬ 
mia and in tumors. The tendency, however, is rather to the production of 
a local purulent affection which erodes the bones and is very destructive. 

Treatment. —This is largely surgical and is practically that of pyaemia. 
Incision of the abscess, removal of the dead bone, and thorough irrigation 
are appropriate measures. Thomassen has recommended iodide of potassium, 
which, in doses of from 40 to 60 grains daily, has proved curative in a number 
of recent cases. 


XXXI. SYPHILIS. 

Definition. —A specific disease of slow evolution, caused by the Spi roc hata 
pallida, propagated by inoculation (acquired syphilis) or by hereditary trans¬ 
mission (congenital syphilis). 

I. General Etiology and Morbid Anatomy. 

Since the sixth edition of this work appeared there have been three remark* 
able advances in our knowledge of syphilis—the discovery of the germ, the 
transmission of the disease to apes, and the scrum diagnosis of the disease. 
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The fipiroclurta pallida, discovered by Schaudinn, a spirally curved organ¬ 
ism from 10 to 15 /i in length, is found in primary, secondary and tertiary 
lesions, and may be inoculated successfully into apes, monkeys, and rabbits. It 
is believed to be a protozoan, but it lias not yet been cultivated. In the con¬ 
genital lesions it is present in extraordinary numbers. 

Modes of Infection. —(1) In a large majority of all cases the disease is 
transmitted by sexual congress, but the designation venereal disease ( lues 
venerea) is not always correct, as there are many other modes of inoculation. 
In the St. Louis collection there are illustrations of 26 varieties of extra¬ 
genital chancres. 

(2) Accidental Infection. —In surgical and in midwifery practice physi¬ 

cians are not infrequently inoculated. General infection may occur without 
a characteristic local sore. Midwifery chancres are usually on the fingers, 
but they may be on the back of the hand. The lip chancre is the most com¬ 
mon of these erratic or extra-genital forms, and may be acquired in many, ways 
apart from direct infection. Mouth and-tonstlkr sores result as a rule from 
improper practices. Wet-nurses are sometimes infected on-the. nipple, and it 
occasionally happens that relatives of a syphilitic child are accidentally con¬ 
taminated. . 

(3) Hereditary Transmission. —Tliis is most common from (a) the father, 
the mother being healthy (sperm inheritance). S. pallida 1ms not yet been 
foundin-ihe sperm cell, but we do not know its life phases, and from what we do 
know of the history of syphilis, it seems probable that all the sperms cells are in¬ 
fective. A .. syphili tic father may beget an apparently healthy child, even when 
the disease is fresh and full-blown. Uu tig; othe r hand, in very rare instances, a 
Timn may have had syphilis when young, undergo treatnfent, and for years 
present no signs of disease, and yet his first-born may show very characteristic 
lesjons. The closer the begetting to the primary sore, the greater the chance 
of infection. A.man with tertiary lesions may beget healthy children. As a 
general rule it may be said that with judicious treatment the trapsmissi\e 
power rarely exceeds three or four years. 

(b) Maternal transmission (germ inheritance). While the father nun 
not be affectqd, in a large number of instances both parents are diseased, tla- 
one having infected the other, in which case the chances of fcetal infection are 
greatly increased. Heredity through the mother alone is much more fatal to 
the offspring than paternal heredity. It is a remarkable and interesting fait 
that a "woman who lias borne a syphilitic child is herself immune, and can not 
be infected, though she may present no signs of the disease. This is known 
ns Benumbs’--or Chiles' luw, and was thus stated by the distinguished Dublin 
surgeon: “That a child born of a mother who is without obvious vcnciv.il 
symptoms, and which, without being exposed to any infection subsequent 
to its birth, shows this disease when a few weeks old, this child will infect tin- 
most healthy nurse, whether she suckle it, or merely handle and dress it; and 
yet this.child is never known to infect its own mother, even though she suckle 
it while it has venereal ulcers of the lips and tongue.” In a majority of these 
cases the mother has received a sort of protective inoculation, without having 
had actual manifestations of the disease. A child showing no taint, but born 
of a woman suffering with syphilis may with impunity be suckled by its mother 
(Piofatftla law). 



(e)'Placental transmission. The mother may be infected after concep¬ 
tion, in which case the child may be, but is not necessarily, bom syphilitic. 
% the infection is late in pregnancy, after the seventh month, the child usually 
pscapes. 

Morbid Anatomy. —The primary lesion, or chancre, shows: (a) A diffuse 
infiltration of the connective tissue with small, round cells, (b) Larger epi- 
thelwid„cells. (<•) Giant cells, (d) Changes in the small ahcrics and veins, 
chieny thickening of the intima, and alterations in the nerve-fibres going to the 
part. The sclerosis is due in part to this acute obliterative endarteritis. Asso¬ 
ciated with the initial lesions are changes in the adjacent lymph-glands, which 
undergo hyperplasia, and finally become indurated. 

The secondary lesions of syphilis are too varied for description here. They 
consist of condylomata, skin eruptions, affections of the eye, etc. 

The tertiary lesions consist of circumscribed tumors known as gummata, 
various skin lesions, and a special type of arteritis. 

Gummata .—Syphilomata occur in (he hones or periosteum—here they are 
called nodes—in the muscles, skin, brain, lung, liver, kidneys, heart, testes, 
and adrenals. They vary in size from small, almost microscopic bodies to 
large solid turners from 3 to 5 cm. in diameter. They are usually firm and 
hard, but in the skin and on tjie mucous membranes they tend to break down 
rapidly and ulcerate. On cross-section a medium-sized gumma has a grayish/- 
white, homogeneous appearance, presenting in the centre a firm, caseous sub¬ 
stance, and at the periphery a translucent, fibrous tissue. Often there arc 
groups of three or more surrounded by dense sclerotic tissue. 

The arteritis will be considered in a separate section. 

11. AcCjl'IltKI) Syimiims. 

Primary Stage.—This extends from the appearance of the-ftntml eore until 
the PUSH.!,«f- the constitutional symptoms, and has a variable duration of from 
siv.tp Ujdvc weeks. The initial tore appears within a month after inocula¬ 
tion. and it first shows itself as a snuiU red.papule, which gradually enlarges 
and breaks in the centre, leaving a small ulcer. The tissue ghoul ibis becomes 
indurated so that it ultimately has a gristly, cartilaginous consistence—hence 
the name, hard or indurated chancre. The size attained is variable, and when 
small the sore may be overlooked, particularly if it is just within the urethra. 
The glands in the lymph-district of the chancre enlarge and become hard. 
Suppuration both in the initial lesion and in the glands may occur as a sec¬ 
ondary change. The general condition of the patient in this stage is good. 
There may he no fever and no impairment of health. 

Secondary Stage. —The first constitutional symptoms arc usually mani¬ 
fested w ithin throe months of the appearance of the primary sore. They 
rarely occur.earlier than the sixth or later than the twelfth week: 

(a) Fever, slight fif intense, and very variable in character, may wcur 
earlyTSgfore fhc skin rash: more frequently it is the “ fever of invasion with 
the secondary symptoms, or the fever may occur at- any period. It may be a 
mild continuous pyrexia, in other instances, with marked remissions, hut the 
most, remarkable form is the intermittent, often mistaken lor malaria. Such 
eases have been reported-by Yco and by Sidney Phillips. The fever may reach 



105° and the paroxysms persist for months. We have had several cases in 
which typhoid fever was suspected (T. B. Futcher, New York Medical Jour¬ 
nal, 1901), and in others tuberculosis. 

(5) Anemia. —In many cases the syphilitic poison causes a pronounced 
anaemia which gives to the face a muddy pallor, and there may even be a 
light-yellow tinging of the conjunctiva: or of the skin, a haunatogenous < 
icterus. This syphilitic cachexia may in some instances bo extreme. The red 
blood-corpuscles do not show any special alterations. The blood-count may 
fall to three millions per cubic millimetre, or even lower. The anannia may 
conte on suddenly. In a case of syphilitic arthritis in a young girl, following 
three or four inunctions of mercury, the blood-count fell below two millions 
per cubic millimetre in a few days. 

(e) Cutaneous Lesions. —The earliest and most common is a macular 
syphilide or syphilitic roseola, which occurs onjhe trunk, and onjhp front of 
the arms. The face, is often exempt. The spots, which are reddish-brown 
and symmetrically arranged, persist for a wooft or two. There may bo mul¬ 
tiple relapses of roseola, sometimes at long intervals, e\cn eleven years (Four¬ 
nier). The papular syphilide, which forms acne-like indurations about the 
face and trunk, is often arranged in groups. Other forms are the pustular 
rash, which may so closely simul ate variola that the patient may be sent to 
a small-pox hospital. A squamous syphilide occurs, not unlike ordinary psori¬ 
asis, except that the scales are less abundant. The rash is more copper-colored 
and not specially confined to the extensor surfaces. 

In the moist regions of the skin, such as the perinamm and groins, the 
axillae, between the toes, and at the angles of the mouth, the so-called mucous 
patches occur, which are flat, warty outgrowths, with well-defined margins and 
surfaces covered with a grayish secretion. They are among the most distinc¬ 
tive lesions of syphilis. 

Frequently the hair falls out (alopecia), either in patches or by a general 
thinning. Occasionally the nails become affected (syphilitic onychia). 

(d) Mucous Lesions. —With the fever and the roseolous rash the thpi at 
and mouth become sore. The pharyngeal mucosa is hyperamiic, the tonsils 
are swollen apd often present small, kidney-shaped ulcers with grayish-while 
borders. Mucous patches are seen on the inner surfaces of the cheeks and on 
the tongue and lips. Hypertrophy, of the papilla! in various portions of the 
mucous membrane produces the syphilitic warts or condylomata which arc 
most frequent about the yulva and anus. 

(e) Arthritis and pains in the limbs are common secondary symptoms. 
Occasionally the joint affection is severe and rheumatic fever is suspected. 

(/) Other Lesions.—Ixitis is common, and usually affects one eye before 
the other. It comes, on- from three to six months after the chancre. There 
may be only slight <£liary congestion in mild cases, hut in severer forms there 
is great pain, and the condition is serious and demands careful management. 
Choroiditis and retinitis are rare secondary symptoms. Ear affections arc not 
common in the secondary stage, but instances are found in which sudden ilenl’- 
ness occurs, which may lie due to labyrinthine disease; more commonly the 
impaired hearing is due to the extension of inflammation fro$| the throat I" 
the middle ear. Epididymitis and parotitis are rare. Jaundice pi« , y oc cur, the 
icterus syphiliticus precox. The acute nephritis will be referred to later. 
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Tettiary Stage. —No hard, and fast line can be drawn between the lesions 
of the secondary and those of the tertiary period; and, indeed, in exceptional 
cases, manifestations which usually appear late may set in even before the pri¬ 
mary sore has properly healed. The special affections of this stage are certain 
^skin eruptions, gummatous growths in the viscera, and amyloid degenerations. 

- (a) TJir late mjpkrtviv g show a greater tendency to ulceration and destruc¬ 

tion of the deeper layers of the skin, so that in healing scars are left. They 
are also more scattered and seldom symmetrical. One of the most character¬ 
istic of the syphilides is rupia, the dry stratified crusts of which cover an ulcer 
which involves the deeper layers of the skin and in healing leaves a-senr. 
It may be a secondary lesion. 

(b) Ou mmata .—These may occur in the skin, subcutaneous tissue, mus¬ 
cles, or"Tn?ernal organs. The general character has been already described. 
In the skin they tend to break down and ulcerate, leaving ugly sores which 
heal with difficulty. In the s^lid organs they undergo fibroid transformation 
an d produce puckering and deformity. On the mucous membranes these ter- 
tiary lesions lead to ulceration, in the healing of which cicatrices are formed; 
thus, in flip larynx great narrowing may result, and in the rectum ulceration 
with fibroid thickening and retraction may lead to stricture. Gummatous 
ulcers may he infective. 

(c) Amyloid UxBJMCrylion .—Syphilis plays a most important role in the 
production of this affection. Of 241 instances analyzed by Fagge, 76 had 
syphilis, and of these 12 had no hone lesions. It follows the acquired form and 
is very common in association with rectal syphilis in women. In congenital 
lues amyloid degeneration is rare. 

Quaternary Stage.— Long years it may he from the primary sore and from 
any active manifestations, certain diseases may follow, not directly syphilitic, 
' hut dependent in some way upon its poison, and lienee termed meta- or para- 
syphilitie affections, the chief of which are locomotor ataxia and denigaiia 
paralytiaa aml aneurism. 


III. Congenital Syphilis. 

With the exception of the primary sore, every feature of tho acquired dis¬ 
ease may be seen in the congenital form. 

The intra-uterine conditions leading to the death of the foetus do not here 
concern us. The child may he lxmi healthv-looking, or with well-marked evi¬ 
dences of the disease. In the majority of instances the former is the ease, 
and within the first month or two the signs of the disease appear. 

Symptoms. — (a) .If Birth .—When the disease exists at birth the child 
is feebly developed and wasted, and a skin eruption is usually present, com¬ 
monly in the form-of bullae about Ihwhands and feet (pemphigus neonatorum 
syphiliticus). The child snuilles. the lips are ulcerated, the angles of the 
mouth fissured, and there is enlargement of the liver and" spleen. Ihe hone 
symptoms may be marked, and the epiphyses may even be separated. In such 
cases the children rarely survive long. « . 

( b ) Early Manifestation*.—When born healthy the child thrives, is Jat 
and pluiap, add shows no abnormity whatever; then from the fourth to th e 
eig hth ww.lt, rara ly....later, a nasal catarrh occurs, syphilitic rhinitvt, which 
impedes respiration, and produces the characteristic symptom which has given 
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the name snuffles to the disease. The discharge may tie soroqnmdenJ or 
bloody. The child nurses with great difficulty. In severe cases ulceration 
takes place with necrosis of the bone, leading to a depression at the root of. 
the nose and a deformity characteristic of congenital syphilis. This coryza 
may lie mistaken at first for an ordinary catarrh, but the coexistence of oilier 
manifestations usually makes tin 1 diagnosis clear. The disease may extend 
into the Eustachian tubes and middle cars and lead to deafness. 

The cutaneous lesions arise with or shortly after the onset of the snuf¬ 
fles. 'The skin often has a sallow, earthy hue.The eruptions aVe first noticed 
about the nates, 'there may he an athema or niuyczomatous condition, but 
more commonly there are irregular reddish-brown patches with well-defined 
edges. 'A papular syphilide in this region is ta no means uncommon.' Fis- 
Smies occur about the lips, either at the anglesqfthc mouth or in the median 
tjpp These rhagades. as they are called, arc very characteristic. There may 
he marked ulceration of the mueo-eutaneous, surfaces. The secretions from 
these mouth lesions are very virulent, and it is from this source that the wet- 
nurse is usually infected. Not only the nurse, but members of the family, may 
lie contaminated. There are instances in which other children have lieen acci¬ 
dentally inoculated from a syphilitic infant. 7Tho hair-of -tlie-head or of tho 
eyebrows may fall out.,?The syphilitic onychia is not uncommon. Enlarge¬ 
ment of the glands is not so frequent in the congenital as in the acquired 
disease. When the cutaneous lesions are marked, the contiguous glands can 
usually he felt. As pointed out by Gee. the spleen is enlarged in many eases. 
The condition may persist for a long time. Enlargement of the liver, though 
often present, is le-s -ignifieant, since in infants if may he due to variou- 
causes. These are among the most constant symptoms of Congenital syphilis, 
and usually arise between the third and twelfth weeks. Frequently they are 
preceded by a period of restlessness and wakefulness, particularly at night. 
Some authors have described a peculiar syphilitic, try, high-pitched and harsh 
Among rarer manifestations are luemorrluiges—the syphilis hwmorrhiujirn 
neonatorum. The bleeding may he subcutaneous, from the mucous surfaces, 
or. when early, from the umbilicus. All of such eases, however, are not syphi¬ 
litic, and tlie c disease must not he confounded with the acute hsemoglobinuria 
of new-horn infants. E. Fournier 1ms described a remarkable enlargement 
of the subcutaneous veins. 

(c) Late Manifestations. —Children with congenital syphilis rarely thrive. 
Usually they present a wizened, wasted appearance, and a prematurely aged 
face. In the cases which recover, the general nutrition may remain good ami 
the child may show no further manifestations of the disease; commonly, how¬ 
ever, at the period of second dentition or at puberty the dieeottte freappeu is. 
Although the child may have recovered from the early lesions,,it does not 
develop like other children. Qrowtii is slow, developmanLigydy, sod there are 
facial and cranial characteristics which often T"ndirJhr diaaanr ' 
at a glance. A young man of nineteen or twenty may neither logkolder nor 
lie more developed than a hoy .of ten or twelve. FtftJrhier describes fhi|. condi¬ 
tion as infantilism. The forehead is prominent, the frontal eminences arc 
marked, and the skull may be very asymmetrical. The bridge of the nose is 
depressed, the tip retrousse. Thejjps arc often prominent, and there are 
atrialeAnes running from the corners of the mouth. The teeth are deformed 
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and may present appearances which Jonathan Hutchinson, claim* uru-^jHieilie 
and- peculiar. The upper -central- incisors of the permanent set-are the teeth 
which give information. The specific alterations are—the teeth are par- 
shaped, stunted in length and breadth, and narrower at the cutting algo than 
at the root. On the anterior surface the enamel is well formed and not 
eroded or honeycombed. At the cutting edge there is a single notch, usually 
shallow, sometimes deep, in which (he dentine is exposed. ' 

Among late manifestations, particularly apt to appear about puberty, is 
the interstitial knmlilis, which usually begins as a slight steaminess of the 
cornea-, which present a ground-glass appearance. It affects both eves, though 
one is attacked before the other. Jt may persist for months, and usually clears 
completely, though it may leave opacities, which prevent clear vision. Iritis 
may also occur. Of car affMfons, apart from those which follow the pharyn¬ 
geal disease, a form occurs'about the time of puberty or earlier, in which deaf¬ 
ness comes on rapidly and persists in spite of all treatment. ' It is unassoci- 
ated with obvious lesions, an9 is probably labyrinthine in character. Bum 
le&ifUiis, occurring oflonest uftei* the sixth year, are not rare among the late 
manifestations of hereditary syphilis. The tibia- are most frequently attacked. 
It is really a chronic gummatous periostitis, which gradually leads to great 
thickening of the hone. The nodes of congenital syphilis, which are often 
mistaken for rickets, are more commonly diffuse and affect the bones of the 
upper and lower extremities. r l hey are generally symmetrical and rarely pain- 
fuL They may ouuilJalib even after the tweniy-first year. 

Joint, lesions are rare. Clutton has described a symmetrical synovitis of 
the knee in hereditary syphilis, enlargement of the spleen, sometimes with 
the lymph-glands,•rimy he one of the late manifestations, and may oeeur either 
alone or in connection with disease of the liver. 

CummaLa of flm liver, brain, and kidneys have been found in late hered¬ 
itary syphilis. General paresis may follow. 

Is syphilis transmitted to the third generation? Opinion on this subject 
has been divided. Occasionally eases of pronounced congenital syphilis are 
met with in the children of parents who are perfectly healthy, and who have 
not, so far as is known, had syphilis; and yet, as remarked *by # Coutts in re¬ 
porting such a group of eases, they do not always bear careful scrutiny. E. 
Fournier, in his L’H credo-Syph it is Tardive (1007), cites interesting examples 
which appear to prove the transmission to the third generation, and this 
appears to be the view of the French syphilographers. Mr. Hutchinson is still 
opposed to this view. 

IV. Vise krai. Syphilis. 

1. Syphilis of the Brain and Cord. 

There are three, anatomical chnnges in the central nervous system—new 
gMwfcha, arteritis, and chronic degenerative (sclerotic) processes. 

(-ULfJlhi^now fortn^jons or gnmniata form definite tumors, ranging in 
fft m -a- pe u,to a walnut, usually multiple iind attached to thejiiu mater, 
Pometjmeg to the dura. Very rarely they are found unassoeinled with the 
“uaunges. WTien small they present a uniform, translucent appearance, but 
When large the centre undergoes a fibro-caseous change, while at the periphery 



thejB-i* a Hhb , -tfenaluccnt, grayish tissue. They may resemWo-large-tubercu- 
lofla tumors. The growths are moat common in the cerebrum. They may be 
multiple and may even attain a considerable size without becoming caseous. 
Occasionally gu mma ta undergo cystic degeneration. In the cord large growths 
are not so common. 

In the neighborhood of the growths gummous meningitis occurs, in which 
all the membrane* arc involved. This is more common at the base, about4he 
chiasma and the interpeduncular space, and along the Sylvian fissures. 

(2) Arteritis, in the form of nodular tumors on the vessels, which may 
break down or lead to rupture, or there is a progressive obliterative endarte¬ 
ritis. Heubner's view of the specific character of these changes is disputed. 

(3) Degenerative fibroid changes, not distinctive anatomically, but clin¬ 
ically directly connected with the disease, arc known as post- or mcta-syphilitic. 

Secondary Changes .—In the brain gum matou s arteritis is one of the com¬ 
mon-causes of softening, which may be extensive, as when flic middle cerebral 
artery is involved, or when there is a large patch of meningitis. In such 
instances the process is really a mcningo-encephalitis. and the symptoms are 
due to the secondary changes, not directly to the gumma. In the neighborhood 
of a,guuima intense encephalitis or myelitis may occur, and within a few days 
change the clinical picture. 

Syphilitic disease of the nerve-centres occurs usually in the acquired form. 
In the congenital eases the tumors usually occur early, hut may be as late as 
the twenty-fir st year. Of late years it lias been recognized that the nervous 
lesions may occur very early in the di-ea-e, even before the induration of the 
primary sore has gone. In a majority of the ease, brain symptoms come ou 
within three or four years after infection. 

Symptoms. —The chief features of cerebral syphilis are lliose of tumor 
cerebr i, which will be considered later. They may be classified here as follows: 

(1)- Psychical features. A sudden and violent onset of delirium may be 
the first symptom. In other instances prior to the occurrence of delirium 
there have been jieadaehe, alteration of character, and loss of memory. The 
condition may be accompanied bv convulsions. There may lie no neuritis, no 
palsy, and no localizing symptoms. 

(2jL More*commonlv following headache, giddiness, or an excited state 
which may amount to delirium, the patient has an epileptic seizure or a hemi¬ 
plegic attack, or there is involvement of the nerves of the base. Some of these 
cases display a prolonged torpor, a special feature of brain syphilis to which 
both Buzzard and Heubner have referred, which may persist for as long as 
a month. 

m In some cases the clinical picture is thaiuf general .paralysis—demen¬ 
tia paralytica. 

(4) Many cases of cerebral syphilis display the symptoms of brain tumor 
—headache, opjtic neuritis, vomiting, and convulsions. Of these symptoms 
convulsions are the most important, and both Fournier and Wood have laid 
great stress on the value of this symptom in persons over thirty. The first 
symptoms may, however, rather resemble those of embolism or thrombosis; 
thus there may be sudden hemiplegia, with or without loss of conseiousne-s 

The sympte "ff gf nre extremely varied and may lx* can-cd 

by large gummatous growths attached to the meninges, in which ease lfi« 



feature^ are those of tumor, by gummatous a rteritis with dfecondary soften¬ 
ing) by meningit is with secondary cord changes, or By scleroses occurring late 
jn the diseuseT'^yjihilitic myelitis will be considered under affections of the 
spinal cord. 

, Diagnosis.—The history is of the first importance, but it may be extremely 
difficult to get a trustworthy account. Careful examination should be made 
foresees of tile primary sore, for flic cicatrices of bubo, fo^scars «f the skin 
eruption or throat ulcers, and for bone lesions. The character of the symp¬ 
toms is often of great assistance. They are multiform, variable, and often 
such'as could not be explained by a single lesion; thus there may be anoma¬ 
lous spinal symptoms or involvement of the nerves of the brain on both sides. 
And lastly the result of treatment lias a definite bearing on the diagnosis, as the 
symptoms may clear up and disappear with the use of antisyphilitic remedies. 

2. Syphilis of the Respiratory Organs: 

1. Syphilis of the Trarhecmnd Bronchi. —L. A. Conner (Am. Jour, of 
Med. Sci., July, l!>o:i) has analyzed 128 recorded cases of syphilis of the 
trachea and bronchi. In 5(5 per cent of the cases the trachea was alone in¬ 
volved. In only 30 per cent were characteristic lesions of syphilis found in 
the lungs. Bronchial dilatation below the lesion was found in 15 per cent of 
the cases. In ten of the eases the lesion occurred in congenital syphilis. 

2. Syphilis of the Lang. —This is a very’rare disease. In the 2,80 0 post 
mortems at the Johns Hopkins Hospital there were 12 eases with syphilitic 
disease in the lungs; in 8 of these the lesions were in congenital syphilis. In 
11 cases tlfere were definite gummata. Clinically the presence of' syphilis 
of the lung was suspected in three cases. Some years ago Fowler visited the 
museums of the London hospitals and the lloyal College of Surgeons, and 
could find only twelve specimens illustrating syphilitic lesions of the lungs, 
two of which are doubtful. For the most full and satisfactory consideration 
of pulmonary syphilis, the reader is referred to chapter xxxvii of Fowler and 
Godlee's work on Diseases of the Lungs. 

It-oeeurajiuiJer the following forms; 

(1) The, w h ile pneumonia of the f alius. This may affect large areas or 
an entire lung, which then is ljjjn, heavy, and airless, even tholigh the child 
niay have been born alive. On section it has a grayish-white appearance— 
flie so-called white hepatization of Virchow. The chief change is in the 
alveolar walls, which are greatly thickened and infiltrated, and the section is 
like one of the pancreas—“ panoreatization " of the lung. In the early stages, 
for example, in a seven or eight months’ foetus, there may be scattered miliary 
foci of this induration chiefly about the arteries. The air-cells are filled with 
desquamated and swollen epithelium. 

(2) In the form of definite gummata, which vary in size from a pea to 
a goose-egg. They occur irregularly scattered through the lung, hut, as a 
rule, arc more numerous toward the root. They present a grayish-yellow 
caseous appearance, are dry and usually imliedded in a translucent, more or 
loss firm, connective tissue!. In a case from my wards described by Houndl- 
*oiiii, there was extensive involvement of the root of the lungs. Bands ot con 
'"ctive tissue passed inward from the thickened pleura, and between these 
brands and surrounding the gummata there was in places a mottled red 
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pneumonic consolidation. In the caseous nodules there is typical hyaline 
degeneration. In a few rare instances there are most extensive caseous gum-;: 
mata with softening and formation of bronchiectatic cavities, and oUnicaHs? 
a picture of pulmonary tuberculosis without the presence of tubercle baiiffi^ 
In one case, a man aged twenty-seven, admitted in April, 1902, had had fa®, 
a year cough and bloody expectoration and died of severe hemoptysis. Sactfff 
were never found in the sputum. There were extensive caseous gudd^at^ 
throughout both lungs, with much fibrous thickening, and in the lower lobe 
of the right lung a cavity 3X5 cm. in diameter, on the wall of which a 
branch of the pulmonary artery was eroded. This is the only instance among 
my eases in which there was an extensive destruction of the lung tissue with 
the clinical picture simulating pulmonary phthisis. 

(3) A majority of authors follow Virchow in recognizing the fibrous in¬ 
terstitial pneumonia at the root of the lung and passing along the bronchi and 
vessels as probably syphilitic. This much may be said, that in certain cases 
gum mata are associated with these fibroid change's. Again, this condition 
alone is found in persons with well-marked syphilitic history or with other 
visceral lesions. It seems in many instances to be a purely sclerotic process, 
advancing sometimes from the pleura, more commonly from the root of the 
lung, and invading the interlobular tissue, gradually producing a more or less 
extensive fibroid change. It rarely involves more than a portion of a lobe or 
portions of the lobes at the root of the lung. The bronchi are often dilated. 

Diagnosis.—It is to l>e borne in mind, in the first place, that hospital physi¬ 
cians and pathologists the world over l>car witness to the extreme rarity’of 
lung syphilis. In the second place, the therapeutic test upon which so much 
reliance is placed is by no me'ans conclusive. With pulmonary tuberculosis 
there should now be no confusion, owing to the readiness with which the pres¬ 
ence of bacilli is determined. Bronchiectasis in the lower lobe of a lung, 
dependent upon an. interstitial pneumonia of syphilitic origin, could, not be 
distinguished from any other form of the disease. In persons with well- 
marked syphilitic lesions elsewhere, when obscure pulmonary symptoms occur, 
or if there are signs of chronic interstitial pneumonia with dilated bronchi, 
and no tubercle bacilli are present, the condition may possibly be due to syphi¬ 
lis. So far aS my experience goes, tuberculous phthisis occurring in a syphi¬ 
litic subject has no special peculiarities. The lesions of syphilis and tubercu¬ 
losis could of course coexist in a lung. 

3. Syphilis of the Liver. 

1. Inherited.— (a) Congenital. — Oublcr in 1852 first described/the dif¬ 
fuse hepatitis, which occurs in a large percentage of all deaths in congenital 
lues. While there may be little or no macroseopical change, thwiiver pre¬ 
serves its form and is usuall.V/mlurged g hard4md resistant, and has a yellow ish 
color, compared by Trousseau to sole-leather, or by Qublcr to that of flint. 
Small grayish nodules may be seen on the section. L In other cases there.urn 
d efinite gumm ata with extensive sclerosis. 

o The child may be still-born or die shortly after birth, or it may be healthy 
vmen born and the liver enlarges within a few weeks. *The organ is-firm: 
the<{edg£_ia&y, lte readily felt, usually far Inflow the navel.® The spleen is also 
enlarged. e(.The general features are those of a hypertrophic cirrhosis, but 
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jaundice and ascites arc not common. Hochsingcr (whose exhaustive work 
on hereditary syphilis has just been completed, 1904) states that of 45 cases 
Recovery took place in 30. 

El (b) Delayed Congenital Syphilis. —The condition is by no means rare. 

.132 cases of syphilis hereditaria tarda collected by Forbes, in 34 the liver 
pm involved. a. T_he_ children are nearly always ill-developed, sometimes with 
mfierked c lubbing of Hid Tingcrs and showing signs of infantilism. Jaundice 
is rare. The liver is usually enlarged, or it may show modular masses. 

'H.-ACftHTHED SYmnus.—(a) In the secondary stages of the disease the 
liver is not often involved. Jaundice may occur coincident with the rash 
and with the enlargement of the superficial glands. ltolleston thinks it is 
probably due ta-a catarrhal condition of the smaller ducts, part of a general 
syphilitic hepa titis. There are eases in which it has passed on to a state of 
ac ute yello w atrophy. The liver is slightly enlarged. The prognosis is gen¬ 
erally good, (b) Tertiary lesions. The frequency with which the liver is in¬ 
volved in syphilis in adults is very variously estimated. J. L. Allen, quoted 
by Rolleston, found 37 cases of hepatic gummata among 11,029 autopsies at 
St. George’s Hospital, 27 cases in which cicatrices alone were present. Flex- 
ner at the Philadelphia Hospital found 88 cases of hepatic syphilis among 
5.088 autopsies. Among 2,300 autopsies at the'Johns Hopkins Hospital (Pro¬ 
fessor Welch) there have been 47 cases of syphilis of the liver, gummata in 19, 
sears in 10, cirrhosis in 21 cases; 0 of the eases were congenital. My experi¬ 
ence coincides with that of Einhorn and of Stockton, who hold that in the 
United States the disease is by no means uncommon. In 21 cases the diagnosis 
of syphilis of the liver was made clinically. 

Anatomically‘the lesions may be either] gummata or pears or a syphilitic 
sclerosis. (The gummata range in size from a pea to an orange. When small 
they are paTe'aml gray; the larger ones present yellowish centres'; but later 
there is a “ pale, yellowish, cheese-like nodule of irregular ^outline, surrounded 
by a fibrous zone, the outer edge of which loses itself in the lobular tissue, the 
lobules dwindling gradually in its grasp. This fibrous zone is never very 
broad; the cheesy centre varies in consistence from a gristle-like toughness to 
a pulpy softness; it is sometimes mortar-like, from cretaoeous change” 
(Wilks). They may form enormous tumors, as in the remarkable one figured 
on page 351 in Itolleston's work on Diseases of the Liver. They may be felt 
as large as an orange beneath the skin in the epigastrium and they may dis¬ 
appear with the same extraordinary rapidity ns the subcutaneous or periosteal 
gumma. Macroseopieallv they may indeed at first look like massive cancer. 
Extensive caseation, softening and calcification may occur. The syphilitic 
-scars are usually linear or star-shaped. They may he very numerous and 
divide the liver into small sections—the so-called botyroid organ, of which a 
remarkable example is figured in my Lectures on Abdominal Tumors. The 
. sjgdulitifi-cirrhpfiis is usually combined with gummata, or with marked scar¬ 
ring in the portal canal, leading to lobulation of the organ, but the ordinary 
multilobular cirrhosis is not common. 

Symptoms. —In the first place the clinical picture may be that of cirrhosis 
—slight jaundice, fever, portal obstruction, ascites. £ There jnay_not_be the 
ali ghted suspicion o f the syphilitic nature^of the case. One of my patients 
had been tapped thirteen times before admission to the hospital. The diag- 
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nosis was made by finding the gummata on the shins. She recovered 
promptly. 

Iriajfis^nd ^roup of cases the. putiept JS. amcm bypasses large .quantities 
of paleurine containing albumin and tube-casts;, the liver is enlarged, per 
haps “ irregular, and the spleen also is enlarged. ^Dropsical symptoms may 
supervene, or the patient may be carried olf by some intercurrent disease, 
-Extensive amyloid degeneration of the spleen, the intestinal-mucosa, and of* 
the liver, with gummata, are found. 

Thirdly, in a very important group the symptoms are those of turner..of 
the liver, causing, pain and distress, and on examination a&Jiregular~muss 
ia-diflfflveral The tumor may be large, causing a prominegtJudging.in .the 
e pigast rium. Naturally carcinoma is thought of, as there may be nothing t<r 
suggest syphilis. In other cases the history or the presence of gummata else¬ 
where should aid in the diagnosis. In other instances the rapid disappearance 
under treatment even of a large visible tumor makes the syphilitic nature quite 
positive. Lastly, in a few cases the irregular fewtfr with enlargement and irreg¬ 
ularity of the liver may suggest suppuration, or the uniform great enlargement 
of the organ hypertrophic biliary cirrhosis, while there are some eases in which 
the spleen is so greatly enlarged, the amemia so pronounced, and the liver small 
and contracted that the diagnosis of splenic anamiia is made. 

4. Syphilis of the Digestive Tract. 

The (esophagus is very rarely affected. Stenosis is the usual result. 
Syphilis of the stomach is excessively rare. Flexner has reported a remark¬ 
able case in association with gummata of the liver. He lms > collected 14 eases 
in the literature. Syphilitic ulceration has been found in the small intestine 
and in the caecum. 

The most common seat in this tract is the rectum. The affection is found 
most commonly in women, and results from the growth of gummata in the 
submucosa above the internal sphincter. The process is slow and tedious, 
and may last for years before it finally induces stricture. The symptoms arc 
usually those of narrowing of the lower bowel. The condition is readily rec¬ 
ognized by rectal examination. The history of gradual on-coming stricture, 
the state of the patient, and the fact that there is a hard, fibrous narrowing, 
not an elevated crater-like ulcer, usually render easy the diagnosis from malig¬ 
nant disease. In medical practice these cases come under observation for 
other symptoms, particularly amyloid degeneration; and the rectal disease 
may be entirely overlooked, and only discovered post mortem. 

5. Circulatory System. 

Syphilis of the Heart .—A fresh, warty endocarditis due to syphilis is not 
recognized, though occasionally in persons dead of the disease this form is 
present, as is not uncommon in conditions of debility. Outgrowths on the 
valves in connection with gummata have been reported by Jnneway and others. 
Loomis groups the lesions into; (1) Gummata, recent or old; (3) fibroid 
induration, localized or diffuse; (3) amyloid degeneration; and (4) endar¬ 
teritis obliterans. I. Adler claims that changes in the blood-vessels of the 
walls of the heart are common both in congenital and acquired syphilis, even 
in cases without clinical symptoms or gross lesions. 
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Rupture may take place, as in the cases reported by Dandridgc and Nalty, 
or sudden death, as in the cases of Cayley and Pearce Gould; indeed, sudden 
death is frequent, occurring in 21 of 63 cases (Mracek). 

ilm (if,. Ih&.4rtcrics. —Syphilis plays an important role in arterio-scle- 
rosis and aneurism. Its connection with these processes will he considered 
later; here we shall refer only to the syphilitic atfection of the smaller vessels, 
yhich occurs in two forms: 

(°) A n M Ueratimj endarteritis, characterized by a proliferation of the 
subendothelial tissue. The new growtli lies within the elastic lamina, and 
may gradually (ill the entire lumen; hence the term obliterating. The media 
and adventitia are also in (iltratcd with small cells. This form of endarteritis 
described by Heubner is noi, however, characteristic of syphilis, and its pres¬ 
ence alone in an artery could not be considered pathognomonic. If, however, 
there are gummata in other parts, or if the condition about to be described 
exists in adjacent arteries, tliRurwess may be regarded as syphilitic. 

(b) Gummatous Prriarteljmx. —With or without involvement of the in- 
tima, nodular gummata may efevelop in the adventitia of the artery, produc¬ 
ing globular or o\oid swellings, which may attain considerable size. They 
are not infrequently seen in the cerebral arteries, which seem to be specially 
prone to this affection. This form is specific and distinctive of syphilis. 
Heuter and Schmorl have found Spirockmta pallida in the syphilitic aortitis, 
and Benda in gummatous arteritis of the cerebral vessels. 

6. Ilenal Syphilis. 

(«) Gummata occasionally arc found in the kidneys, particularly in cases 
in which there is extensive gummatous hepatitis. They are rarely numerous, 
and occasionally lead to scattered cicatrices. Clinically the affection is not 
recognizable. 

(h) Acute Syphilitic Nephritis .—This condition has been carefully stud¬ 
ied by the French writers and by Lafleur, of Montreal. It is estimated to 
oecnr in' the secondary stage in about 3.8 per cent, and may occur in from 
three to six months, sometimes later, from the initial lesion. The outlook 
is good, though often the albuminuria may persist for months;, more rarely 
chronic Bright's disease follows. Tn a few instances syphilitic nephritis has 
proved rapidly fatal in a fortnight or three weeks. The lesions are not spe¬ 
cific, but are similar to those in other acute infections. 

7. Syphilitic Orchitis. 

This affection is of special significance to the physician, as its detection 
frequently clinches the diagnosis in obscure internal disorders. Syphilis occurs 

(а) The gummatous grow th, forming an indurated mass or group of 

masses in the substance of the organ, and sometimes difficult to distinguish 
from tuberculous disease. The area of induration is harder and it affects 
the body of the testes, while tubercle more commonly involves the epididymis. 
It rarely tends to invade the skin, or to break down, soften, and suppurate, 
ail( l is usually painless. . 

(б) There is an inlezdiiiaLjtrchitis regarded as syphilitic, which leads 

fibroid induration of the gland and gradually to atrophy. It is a slow, 
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progressive change, coming on without pain, usually involving one organ 
more than another. 


Diagnosis, Tueatment, etc. 

General Diagnosis of Syphilis. —There is seldom any doubt concerning we 
existence of syphilitic lesions. Syphilis is common in the community, and is no s 
respecter of age, sex, or station in life. It is )iossihle that the primary sore 
may have been of trilling extent, or urethral and masked by a gonorrhoea, and 
the patient may not have had severe secondary symptoms, but such instances 
are extremely rare. Impiirics should be made into the history to ascertain if 
t he pa tient has had skin rashes, sore .throat, or if the hair has fallen out. Care¬ 
ful inspection should lie made of the throat and skin for signs of old lesions. 
Scars in the groins, the result of buboes, are uncertain evidences of syphilitic 
infection. The cicatrices on the legs are of ten^eo]ipcr-colored, though this can 
not be regarded as peculiar to syphilis. The bones should be examined for 
nodes. In doubtful cases the scar of the 'primary sore may he found, or there 
may be signs of atrophy or of hardening of the testes. In women, special 
stress has been laid upon the occurrence of frequent miscarriages, which, in 
connection with other circumstances, arc always suggestive. 

In the congenital disease, the occurrence within the first three months of 
snuffles and skin rash is conclusive. Later, the characters of the syphilitic 
facies, already referred to, often give a clew to the nature of some obscure 
visceral lesion. Other distinctive features are the symmetrical development 
of nodes on the bones, and the interstitial keratitis. 

The Spirorlttela pallida may he studied from the fresh * lesion. After 
cleaning carefully, serum is sucked out with it small Biers apparatus, and the 
living spirochetes may be seen in the special “dark field ” apparatus used for 
the purpose. 

Serum Diagnosis. —Wassermann's reaction has reached the clinical stage, 
and in good hands may he accepted as valuable aid in diagnosis. It is ob¬ 
tained in from 80 to !Mi per cent of all cases of syphilis with manifestation-. 
Observations*are not altogether in accord, but such syphtlographcrs ns NcissT 
and Finger are convinced of its practical value. The results in tabes and 
dementia paralytica are very constant. 

Therapeutic Test. —In a doubtful case, as, for example, an obstinate skin 
rash, or an obscure tumor in the abdomen, antisyphilitic treatment may prove 
successful, but this can not always he relied upon. 

Prophylaxis. —Irregular intercourse has existed from the beginning "f 
recorded history, and unless man’s nature wholly changes—and of this we 
can have no hope—will continue, ltesisting all attempts at solution, the 
social evil remains the great blot upon our civilization, and inextricably 
blended with it is the question of, the prevention of syphilis. Two measures 
are available—thjL one pergonal, the other administrative. 

Personal purittyis the prophylaxis which we, as physicians, are especially 
Ixiuqj&to advocate. Continence may be a hard condition (to some harder 
than,to others), hut it can lie borne, and it is our duty to urge this h'~ Min 
upon young ag}d old who seek our advice in jnttttere sexual. Certainly 11 
better, as St. Paul says, to marry than to bum, but if the former is not teas- 



SYPHILIS*. 


279 


ible there are other altars than those ot Venus upon which a young man may 
,light fires. He may practise at least two of the five means by which, as the 
physician Hondibilis counselled I’anurge, carnal concupiscence may be cooled 
and quelled—hard work of body and hard work of mind. Idleness is the 
mother of lechery; and a young man will find that absorption in any pursuit 
will do much'.io cool passions which, though natural and proper, can not in 
the exigericic40t our civilization always obtain natural and proper gratification. 

To carry out successfully any administrative measures seems hopeless, at 
any- rate, in our Anglo-Saxon civilization. The state accepts the responsi¬ 
bility of guarding citizens against small-pox or cholera, but in dealing with 
syphilis the problem has been too complex and has hitherto baffled solution. 
Inspection, segregation, and regulation are difficult, if not impossible, to carry 
out, and public sentiment is bitterly opposed to this plan. The compulsory 
registration of every case of gonorrhea and syphilis, with greatly increased 
facilities for thorough treatment, offer a more acceptable alternative. 

Treatment.—-That the. later stages which come under the charge of the 
physician are so common, results, fti great part, from the carelessness of the 
patient,.who, wearied with treatment, can not understand why he should 
continue to take medicine after all the symptoms have disappeared; but, in 
part, the profession also is to blame'for not insisting more urgently that 
avqpifgd syphilis is not cured in a few months, but takes at least three years, 
during which time the patient should be under careful supervision. 

The discovery of the spirochete suggests prompt excision of the local 
breeding spot—tiic chancre—and in apes this may he done successfully within 
the first two weeks. I,ooal treatment of the chancre with mercury will also 


prevent the development of the disease in the ape. Much more important 
is the fact that the virus is destroyed in the ape treated with atoxyLin from 
three to ten days after inoculation, so that the animal may he reinfected. 
These arc practical points, the value of which in human practice will have 
to la; tested. T|ie „ fttoxyl (metanenic acid anilide) is strongly toxic to 
protozoan parasites, as its use in sleeping sickness has shown. It may be 
given intra-nmscularly in doses of three grains every third day for ten days, 
and then’ resumed, hood results have been reported by Lambkin with it. . 

Mcrc urv may be given by the mouth in the form of gray powder, the 
bvdwu' gvriiii) ciiiii creta, which Hutchinson recommends to he given in pills, 
one-grain doses with a grain of Dover's powder. One pill from four to six 
limes a day will usually suffice. I warmly endorse the excellent results which 
are obtained by this method, under which the patient often gains rapidly in 
weight, and the general health improves remarkably. U-may.be continued 
for mouths- .without uuy ill elTocts. Other forms given by the mouth are the 
pilules oL-iha-biuiodide (gr. -j 1 ,), or of the protiodide (gr. i), three times a 
day. “ If mercury be begun as soon as the state of the sore perniits of diagno¬ 
sis, and continued in small but adequate doses, the patient will’usunlh escape 
'"'thjmiat.throat and eruption” (Jonathan Hutchinson). ,J- 

Inunction is a still more effective means. A draehinJ#tlie ordinara mer¬ 
curial ointment is thoroughly rubbed into the skin every*cuing foi > 

on the seventh a warm bath is taken, and on the eighth the mercurial qov&se ^ 
is resumed. At least half an hour should be given to each inaction. It » 
*e’l to apply it at different places on successive days. The ades, PJ. the chert 
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and abdomen and the inner surfaces of the arms and thighs are the best, 
positions. * 

The mercury may be givenjby_diject injection into the muscles. If proper 
precautions arc taken in sterilizing the syringe, und if the injections are if 
into the muscles, not into the subcutaneous tissue, abscesses rarely resaffi 
One-third of a grain of the bichloride in twenty drops of wat|r nwy bgjjyadjjf 
Once a week, or from one to two grains of calomel in glycerin (20 minims). 

Still another method, greatly in vogue in certain parts of the Continent 
and in institutions, is^Mfligation. It may be carried out effectively by means 
of Lee's lamp. 1 The patient site on a chair wrapped in blankets, with the 
head exposed. The calomel is volatilized and deposited with the vapor oh the 
patient’s skin. The process lasts about twenty minutes, and the patient goes 
to bed wrapped in blankets without washing or drying the skin. 

A patient under mercurial treatment stonld avoid stimulants and live a 
regular life, not necessarily abstaining from business. Green vegetables and 
fruit should not be taken. Salivation is tt> be avoided. The teeth should be 
cleansed twice a day, and if the gums become tender, the breath fetid, or the 
tongue swollen and indented, the drug should be suspended for a week or 
ten days. 

In congenital syphilis the treatment of cases torn with bullae and other 
signs of the disease is not satisfactory, and the jhfants usually die within a 
few days or weeks. The child-should be nursed bv the mother alone, or, if 
this is not feasible, should be hand-fed, but under no. circumstances should a 
wet-nurse be employed. The child is most rapidly and thoroughly brought 
Under the influence of the drug by inunction. The mercurial ointment may 
be smeared on the flannel roller. This is not a very cleanly method, and 
sometimes rouses the suspicion of the mother. It is preferable to give the 
drug by the mouth, in the form of gray powder, half a grain three times a day. 
In the late manifestations associated with bone lesions, the combination of 
mercury and iodide of potassium is most suitable and is well given in the form 
of Gilbert’s syrup, which consists of the biniodide of mercury (gr. j), of 
potassium iodide (gss.), and water (?,ij). Of this a dose for a child under 
three is front five to ten drops three times a day, gradually increased. Under 
these measures, the cases of congenital syphilis usually improve with great 
rapidity. The medication should to continued at intervals for many months, 
and it is well to watch these patients carefully during the period of second 
dentition and at puberty, and if necessary to place them on specific tro^nioiit. 

In the treatment of the viscerftUesjons of syphilis, which come more dis¬ 
tinctly within the province of the physician, iodide of potassium is of mpnd 
of even greater value than mercury. Under its use ulcers rapidly heal, gum¬ 
matous fumora melt away, and we "have an illustration of a specific action only 
eqflalled by that ol mercury in the secondary stages, by iron in certain forms 
of anaemia, and byjuinine in malaria. It is as a rule well borne in an initial 
dose of ip grains"; given in milk the patient does not notice the taste. It 
should be gradu ally increased to 30 or more grains three times a day. Ip 
syphilis of the nervous system it may be used in still larger doses. Segum, 
who specially insisted upon' the advantage of this plan, urged that the drug 
should be pushed, as goodeffects were not obtained with the moderate doses. 

When syphilitic heggBps is suspected the combination of mercury and 
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BotUde of potassium is most satisfactory. If there is ascites, Addison's pill 
l&M it is often called) of. calomel,•digitalis, and squills will be found very 
ttseful. A patient of mine with-recurring ascites, on whom paracentesis was 
■Wpaitedly performed and who had an enlarged and irregular liver, took this 
Spu- for more, than a year with occasional intermissions, and ultimately there 
■jBB a complete disappearance of the dropsy and an extraordinary reduction 
■k the volume o# t^e liver. Occasionally the iodide of sodium is more satis- 
jfletpry than the iodide of potassium. It is less depressing and agrees better 
VHh the stomach. 

■ Syphilisjyid Marriage .—Upon this question the family physician is often 
tidied to decide. He should insist upon the necessity of two full years elaps¬ 
ing- between the date of infection and the contracting of marriage. This, it 
should be borne in mind, is the earliest possible limit, and marriage should be 
allowed only if the treatment has been thorough and if at least a year hat 
passed without any manifestation of the disease. 

Syphilis and Life Insurance .—An individual with syphilis can not be re¬ 
garded as a first-class risk unless he can furnish evidence of prolonged and 
thorough treatment and of immunity for two or three years from all mani¬ 
festations. Even then, when we consider the extraordinary frequency of tho 
cerebral and other complications in persons who have had this disease and 
who may even have undergone thorough treatment, the risk to the company 
is certainly increased (see’Brain well, Clinical Studies, vol. i). 

XXXn. GONORRHCEAL INFECTION. 

Gonorrhoea, one of the most widespread and serious of infectious diseases, 
presents many features for consideration. As a cause of ill-health and dis¬ 
ability the gonococcus occupies a position of the very first rank among its 
fellows. While the local lesion is too often thought to be trifling, in its singu¬ 
lar obstinacy, in the possibilities of permanent sexual damage to the individ¬ 
ual himself and still more in the “grisly troop” which may follow in its 
train, gonorrhmal infection does not fall very far short of syphilis in impor¬ 
tance. 

The importance of the infection in children has been much dwelt upon 
of late, particularly as in them the severer systemic lesions are liable to occur, 
but more especially from tho wide-spread and obstinate character of the epi¬ 
demics in institutions. The gonococcus vaginitis and the ophthalmia are 
very aerious diseases in children's hospitals and in infants' homes. The story 
of the gonococcus infection in the Babies’ Hospital, New York, for the past 
eleven years, as told by Holt (Ni Y. Med. Jour., March, 1905), illustrates the 
singular obstinacy of the infection. In spite of tho greatest care and pre¬ 
caution, there were in 1903 (55 cases of vaginitis, with 3 of ophthalmia and 
13 of arthritis. In 1904 there were 53 cases of vaginiti?, only 1(5 of which 
would have been recognized without the bacteriological examination. In all, 
in the eleven years, there were 37.3 cases of vaginitis, only (5 with ophthalmia 
*nd 26 with arthritis. Holt urges isolation and prolonged quarantine as the 
only measures to combat successfully the disease. 

The immediate and remote effects of the gonococcus may be considered 
under— 
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I. The primary infection. 

II. The spread in the genito-urinary organs by direct continuity of sur¬ 
face. 

III. Systemic gonorrhoeal infection. 

The primary lesion wc need not here consider, but we may call atten¬ 
tion to the frequency of the complications, such as periurethral abscess, gon¬ 
orrhoeal prostatitis in the male, and vaginitis, endocervicilis^jmd inflammation 
of the glands of Bartholini in the female. f 

Perhaps the most serious of all the sequels of gonorrhoea are thorn 
which result from the spread by direet continuity of tissue, tlonorrlueal sal¬ 
pingitis has been shown to be a not infrequent event. Metritis and ovaritis 
are also occasionally met with, and peritonitis. The gonococcus lias been 
found in pure culture in cases of acute general peritonitis. Equally impor¬ 
tant is the cystitis, which is probably much* more frequently the result of a 
mixed infection than due to the gonococcus itself. There is some danger of 
extension upward through the ureters to the Sidneys. The pyelitis, like the 
cystitis, is usually a mixed infection. * 

Systemic Goxorkweai. Ineixtiox. 

1. Gonorrhoeal Septicaemia and Pyaemia.—Tluwfever associated with the 
primary disease is not an indication of a generaldnfeetion, but probably fol¬ 
lows* the absorption of toxins. The presence of thtegonoeoceus inay be demon¬ 
strated in the blood, usually in connection with some local lesion, in which 
the patient succumbed to an acute..endocarditis. In one remarkable case fol¬ 
lowing the gonorrhiea the patient had an irregular fever for weeks. The 
gonococci were isolated from tho blood in pure culture. There was no endo¬ 
carditis and the patient recovered. Instances of severe, rapidly fatal general 
infection in gonorrho-a arc probably always associated wit h foci of sun pnra- 
tion in the urinary tract. 1 examined in Montreal a remarkable ease of rapid 
gonorrhoeal sepsis in a young man, who within ten days of the primary lesion 
was seized with severe chills and high fever. He rapidly Itecaine unconscious 
the fever persisted, and he fell into a condition of profound toxamiia and died 
early on the morning of the fourth day from the chill. At the autopsy, which 
was made about twelve hours after death, there was an acute urethritis and a 
small prosi at Mi-abscess not more than 2 or 3 cm. in diameter. The blood was 
fluid, tarry black, and unlike anything 1 have e\er seen liefore or since. 

Gonorrhwal Endocarditis .—This is a frequent and serious complication. 
Thayer has analyzed the cases which have been in my wards, 11 in all. In <> 
the gonococci were demonstrated morphologically and bv blood culture. In 
2 eases they were demonstrated only by staining. In 2 instances there were 
mixed infections. One case was typical clinically and at autopsy. 

Of other cardiac lesions, pericarditis occurred in t of the 30 fatal can's 
collected by Thayer and Lnzear. 

Aaile myoqimlitis was present in Councilman’s case. 

2. Gonorrhoeal Arthritis. —In many respects this is the most damaging- 
disabling, and serious of all the complications of gonorrhoea. Clement Lucas 
has collected 23 discs in children, of which 18 fnllmvflfl o pht h almia neo na¬ 
torum. It occurs mora-freqgently in males.than in females. In a aeries of 
252 cases collected by Northrup, 230 were in males; 130 eases were between 
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twenty and thirty years of age. It occurs, as a rule, during an acute attack 
of gonorrhcea. In 208 of Northrup’s series there was a urethral discharge 
while in hospital. It may occur as the attack subsides, or even when it has 
Become chronic. A j'yiiarrkral .arthritis of great intensity may occur in a 
ne;gly marr ied woman infected by an old gleet in her husband. As a rule, 
many joints era affected. In Northrop s series three or more joints were 
affected in 17fedtacs, one joint in 5(5 eases. I t is peculiar in*atta cking c ertain 
joi nts which are ra rely involved in acute rheumatism, as the/ stemo-clavie ular. 
tRSw gr-vn rtel)raLthc^te inporo-ma\illiiry nmfe acro-ilia c. 

Thu annUmmoal-eluuuji'x are variable. The inflammation i§ often peri- 
articular, and extends along the sheaths of the tendons. When effusion ofteurs jy 
in the joints it ra rely ..becomes purulent.. It has more commonly the charac¬ 
ters of a. synuv it is. About the wri-t and hand suppuration sometimes occurs 
in the sheaths. It has been siiggc.-icd that the >i tuple arthritis or synovitis 
follows absorption of ptomaines from tlu> urethral discharge, while the more 
severe suppurating forms are due to infection with pus organisms. It has 
now been defin itely shown that tlifc gonococcus itself, may be present, in..the 
intlmpyl joint_or-.il> the jM'i'i-artliriLic exudate. The gonococcus may often 
be obtained in pure culture from the joints. ,Sometimes the cultures are nega¬ 
tive ; in-other instances -there_ is a mixed infection with staphylococci .or 
stre ptoco cci. 

Clinical Course. —Variability and nMinacv are the two most distinguish¬ 
ing features. The following are the most important clinical forms: 

(ahAxHhjylyi''- which there are wandering pains about the joints, 
without redness or swelling. Thc-c persist for a long time. 

(b) JgQlfflcfhritic, in which several...joints become affected, just as in 
subacute artieular rheumatism. T he fever is slight: the local inflammation 
may fix itself in. one joint, but more commonly several become swollen and 
tender. In this form cerebral and cardiac complications may occur. 

(c) Acute, gonorrhtcal arthritis, in which a single articulation becomes 
suddenly involved. The pain is severe, the swelling extensive, and due chiefly 
to peri-articular oedema. The general fever is not at nil proportionate to the 
intensity of the local signs. The exudate usually resolves, though suppura¬ 
tion occasionally supervenes. 

(d) Chronic- Hydrarthrosi *-—This is usually mono-articular, and is par¬ 
ticularly apt to involve the knee. It comes on often without pain, redness, 
or swelling. Formation of pus is rare. It occurred only twice in 11(5 eases 
tabulated by Nolen. 

(e) Bursal and Bi/novial Form. —This attacks chiefly the tendons and 
their sheaths and the bursa* and the periosteum. The articulations may not 
bo affected. The bursa* of the patella, the olecranon, and the tendo Aehillis 
are most apt to be involved. 

(/) Septieamic.—h\ which with an acute arthritis the gonococci invade 
the blood, and the picture is that of an intense scptico-pya*inia, usually with 

endocarditis. 

(g) 'Bha.Paii4uL llc.el afManorrhm.—'V Ids is a remarkable form of podo- 
dynia due to local periosteal thickening and exostosis on the os calcis, causing 
pain and great disability. Baer has demonstrated the gonococcus in tho 
periosteal lesion. 
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The disease is much more intractable than ordinary rheumatism, and 
relapses are extremely common. It may become chronic and last for years. 

Complications. —Iritis is not infrequent and may recur with successive 
attacks. The visceral complications are serious. Kndoearditis, pericarditis, 
and pleurisy may occur. 

Treatment. —'The salicylates are of very little service, nor do they often 
relieve the pain in this affection. Iodide of potassium lias also proved nsole^ 
in my hands, even in large doses. A general tonic treatment seems much 
more suitable—quinine, iron, and, in the chronic cases, arsenic. 

The local treatment is very important. The thermo-cautery may be usdd 
to allay the pain and reduce the swelling. In acute cases, fixation of the 
joints is very beneficial, and in the chronic forms, massage and passive motion. 
Good results follow in a lew cases the use qf the dry hot air. The surgical 
treatment off this affection, as carried out nowadays, is more satisfactory, and 
I have seen strikingly good effects from incision and irrigation. 

A vaccine treatment lias been introduced, and good results arc reported by 
Cole and others. 

XXXIII. TUBERCULOSIS. 


I. Gunf.iiai, Ktiologv ami Momtio Anvtomy. 


Definition. —An infective disea-c, caused by llm Ulus tuberculosis, the 
lesions of which are characterized by nodular bodies called tubercles or diffuse 
infiltrations of tuberculous tissue which undergo caseation or sclerosis and 
may finally ulcerate, or in sonic situations calcify. 

Etiology. —t. Zoological Distiiihi thin. —Tuberculosis is one of the most 
widespread of maladies. 

In cold-blooded animals it is rare, owing doubtless to temperature con¬ 
ditions unfavorable to the development of the bacillus. Among reptiles m 
confmemenL it is, however, occasionally seen (Sibley). In fowls it is nil 
extremely Abimon disease, but there arc differences in avian tuberculosis suf¬ 
ficient Jg^arrant its separation from the ordinary form. 

_jy$taiestie animals tulierculosis i^tvidelv but unevenly distributed, 
aoiijf ruminants, bovines are chiefly a(Tfi*‘d. in sheep the disease is very 
Jure. In pigs it is frequent in some parts of Hu rope. Horses are rarely 
attacked. Dogs and cats are not. prone to the disease, but cases are described 
in which infection of pet animals has taken place from phthisical mastn~ 
Amongjfhe semi-domestic animals, such ns the rabbit and guinea-pig. the dis¬ 
ease ujper natural conditions is rare, although these animals, particularly the 
are extremely susceptible to it when inoculated. Among apes and inon- 
the wild state, tuberculosis is unknown, but in confinement it is the 
Formidable disease with which they have to contend. 
r«e import*t etiological fact in connection with tuberculosis in animals 
he widesp|#d occurrence of the disease in bovines, from which class »e 
derive nearly* all the milk and a very large proportion of the meat used for 
food. 

2 . 
moat 
the 



mat, STtTiBTirfi.jQg.Tins Disease in Man. —Tuberculosis is the 
real scourge of the human race. It prevails more particularly i" 
cities and wherever the population is massed together, lnuift 
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Fisher estimates (1908) that the death-rate at present in the United States 
u 164 per 100,000 living, that the deaths in 1906 were 138,000, and that of 
.those alive at present 5,000,000 would die of the disease. In England and 
’ffiVales tile deaths due to tuberculous disease in 1903 were 58,107, 11.3 per cent 
Mthe total mortality. 

Wt Qaag,taplduil position has very little influence. The disease is perhaps 
prevalent in the temperate regions than in the tropics, *but altitude is a 
flore"potent factor than latitude; in the high regions of the Alps and Andes 
and in the central plateau of Mexico the death-rate from tuberculosis is 
«pr low. 

* Race. —The American Indians have a death-rate more than double that 
of the whites. The negroes in the Southern States also have an extraordi¬ 
narily high death-rate, particularly in the cities. The Irish, both at home 
and in the United State's, are mofe prone to the disease than other European 
races. The rate in Ireland has increased, and in America the mortality is 
double that of the next highest European race. The Italians in the large 
American cities show a very high death-rate. The Jews everywhere have a 
low mortality from consumption—about one-luilf that of Christians—which 
Fishberg attributes to their adaptation to city life for the past 2,000 years. 

The..Decrcase of Tuberculosis .—There has been everywhere a remarkable 
diminution in the death-rate from the disease. The United States Census 
Report shows a decrease of 9.4 per cent of the general death-rate in 1900 over 
1890, and a decrease of 22.1 per cent in the death-rate from consumption. 
The English reports also show a progressive decrease. It is more particularly 
in the larger cities that there has been the most striking fall in the mortality. 
This was well brought out for London bv Beevor’s careful study, while in 
New York between 1887 and 1902. a period of sixteen years, there has been 
a decrease in the total tuberculous death-rate of 40 per cent (Biggs). In 
Massachusetts the rate has declined from 3.901 per million inhabitants in 
1851 to 1.595 in 1902 (S. W. Abbott). . 

3. Bacillus Tuhkijci losis.—R egarded as coLtagious in olden‘time, and 
always in certain countries. Villcinin first placed the infective nature of tuber¬ 
culosis on a solid experimental basis. Cohnheim and Salomonsen confirmed 
his results. Finally, after years of work, came the isolation of the tubercle 
bacillus by Koch, who demonstrated its invariable assoeiation with the dis¬ 
ease. The investigations which hi 1 had previously made upon anthrax and 
experimental traumatic infections, by perfecting the methods of research, 
paved the way for this brilliant discovery. His preliminary article* and his 
more elaborate later work t should be carefully studied by nnv one who wishes 
to appreciate the value of scientific methods. It forms one of the most mas¬ 
terly demonstrations of modern medicine. Its thoroughness appears in the 
fl >ot that in the years which have elapsed since its appearance the innumerable 
workers on the subject have not, so far as I know, added a solitary essential 
fact, to those presented bv Koch. 

•liftrgfi ological.Chanit : t <■ rs .—The tubercle bacillus occurs usually as a short, 
fihe rod, often slightlv bent or curved, and has an average length of nearly 
tlio diameter of a ml lil<M)d-<*or|>us»*le (B to | /*) ; mon 1 tar tly i s lows 

* Berliner klinische Woelienwlirift. 1882. 

f Mitthcilungen a. il. k. Oesundheilsamte, Bd. 2. 
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lateral outgrowths or simple branches. When stained it often presente a 
beaded appearance, which some have attributed to the presence of spores. 

With the basic aniline dyes it stains slowly, except at the body .tempera¬ 
ture. but retains the dye after treatment with acids—a characteristic which 
it is now known to share with several other bacterial species—the bsnilbia 
lejwse, bacillus ainegwatis, thcigrasa.and dung bacilli of Moeller, and the hatter 

Modes of Growth. —It grows on blood-serum, glycerin-agar, "bouillon, or 
om-potato—most readily on the first. The cultures must be kept at blood-*'? 
Ijeat. They grow slowly, and do not appear until about the end of the second/ 
week. The colonies form thin, grayish-white, dry, scale-like or wrinkled 
masses on the surface of the culture medium. Successive inoculations may be 
made from the cultures, and at the end of an indefinite series material from 
one of them inoculated into a guinea-pig will produce tuberculosis. 

Variations. — (a) In Form. —-The small branching forms are found not 
infrequently in tuberculous lesions. More complex structures, resembling the 
Driisen of the actinomyces are describ'd, and involution forms are not 
uncommon, particularly the small, oval, or round deeply staining bodies known 
as Schrbn’s capsules. 

(6) Specific Varieties. —In 1901 Koch startled the scientific world with 
the statement that the bacillus of bovine tuberculosis did not cause human 
tuberculosis, and that the bacillus of human tuberculosis did not cause tuber¬ 
culosis in cattle. At the Washington Congress (1908) he admitted that they 
were not distinct species, but differed from each other in certain characteristics, 
which have turn pointed out by Theobald Smith. The researches of \on 
Behring, ltavenel, and the English Commission have shown that it is possible 
to cause tulierculosis in cattle with the bacillus from man ; and therff are many 
cases in man caused by accidental infection from cattle. Bacillus tuberculosis 
opium appears in more irregular forms and produces only local inflammatory 
processes in mammals. Possibly infection with it may sometimes occur in man. 

Comj mititm and Products. —Tubercle bacilli contain water, various pro- 
tcids, fats (to which the peculiar staining reaction is due), a carbohydrate 
resembling glycogen, cellulose, free and combined nucleic acid, and a.-h 
(P. A. Levene). Koch’s tuberculin is a proteid glycerin extract from the 
bacilli. 

Distribution of the Bacilli. —The bacilli are found in all tuberculous 
lesions; in some in great abundance, in others sparsely. They are particu¬ 
larly numerous in actively growing tubercles, but in the chronic processes of 
lymph-glands and of the joints they are scanty. When a tuberculous focus 
communicates with a vein or with lymph-vessels, the bacilli may be spread 
widely throughout the body. In old lesions they may not Ire found in the sec¬ 
tions, and the demonstration of the true nature may be possible only by culture 
or inoculation. They are present in the blood in many cases. Large amounts 
must be used for the cultures. Jousset has isolated them in 11 of 35 cases of 
tuberculosis. 

The Bacilli outside the Body. —Patients with advanced pulmonary tuber¬ 
culosis throw off in the expectoration countless millions of the bacilli daily. 
From a patient with moderately advanced disease, the amount of whose 
toration was from 70 to 130 ec. daily, Nuttall estimated that there were in 
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siifteen counts, between January 10th and March 1st, from one and a half 
to four and a third billions of bacilli thrown off in the twenty-four hours. 
'iTheee figures emphasize the danger associated with phthisical sputa unless 
most carefully dealt with. When expectorated and allowed to dry, the sputum 
rapidly becomes dust, and is' distributed far and wide. Cornet collected the 
dust from the walls and bedsteads of various localities, and determined its 
virulence or innocuousness by inoculation into susceptible animals. Material 
’was. gathered from 21 wards of 7 hospitals, 3 asylums, 2 prisons, from the sur¬ 
roundings of G2 phthisical patients in private practice, and from 29 other 
localities in which tuberculous patients were only transient frequenters (out¬ 
patient departments, streets, etc.). Of 118 dust samples from hospital wards 
or the rooms of phthisical patients, 40 were infective and produced tubercu¬ 
losis. Negative results were obtained with the 29 dust samples from the 
localities occasionally occupied by consumptives. Virulent bacilli were ob¬ 
tained from tin* dust of the walls of 15 out of 21 medical wards. It is inter¬ 
esting to note that in 2 wards with many phthisical patients the results were 
negative, indicating that the dust in such regions is not necessarily infective. 
The infectiousness of the dust of the medical and surgical divisions of a hos¬ 
pital is in the proportion of 70.0 to 12.5. In a room in which a tuberculous 
woman had lived the flast from the wall in the neighborhood of the bed was 
infective six weeks after her death. No bacilli were found in the dust of an 
inhalation-chamber for consumptives. The experiments of Straws at the 
Charite Hospital. Paris, are important. In the nostrils of 29 assistants, 
nurses, and ward-tenders ho placed plugs of cotton-wool to collect the dust 
of the wards. In 9 of the 29 cases these contained tubercle bacilli and proved 
infective to animals. The question of the increase of tuberculosis among the 
permanent residents of health resorts frequented by consumptives is one of 
great interest. Gardiner has studied the problem at Colorado Springs, in 
which for twenty years tuberculous patients have been living, and he finds 
the nurifber of cases of tuberculosis originating in the city to be very small. 

Pseudo-tuberculosis. —While lesions resembling the nodules of tuberculosis, 
but due to a variety of bacteria, protozoa, and nematodes, are not uncom¬ 
mon in animals, pseudo-tuberculous processes are very rare in haman beings. 
Flcxner has described, under the name pseudo-tuberculosis hominis slrepto- 
thrira, a condition in human beings in which the lungs presented the appear¬ 
ance of a caseous pneumonia and numerous tubercle-like nodules existed in 
the peritonaeum. 'Pile micro-organism found in the lesions was a strepto- 
thrix, which differed greatly from the known forms of the bacillus tuberculosis 
and streptothrix nctinomyces. 

4. Modes of Infection*.—( a) Hereditary Transmission .—The possible 
methods of transmission of the germ in direct inheritance are three—trans¬ 
mission by the sperm, transmission by the ovum, and transmission through 
the blood by means of the placenta. 

There is no clinical evidence to support the view that direct transmission 
can occur through the sperm. In order that the disease could be transmitted 
hy the spernt it would be necessary that the tubercle bacilli should lodge in 
the individual spermatozoon which fecundates the ovum. The chances that 
Weh a thing could occur arc extremely small, looking at the subject from 
* numerical point of view, although wc know that tubercle bacilli do occa- 
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sionally exist in the semen; they become still smaller whan wo consider that 
the spermatozoon is made up of nuclear material, which the tubercle bacilluB 
is never known to attack. Experimentation is all opposed to sperm transmis¬ 
sion, the work of Gartner and others showing that the young of healthy 
female rabbits impregnated by tuberculous males arc never tuberculous, even 
though the females themselves often contract the disease. 

The possibility of transmission by the ovum must be accepted. Baum- 
garten has in one instance been able to detect the tubercle bacillus in the 
ovum of a female rabbit which ho had artificially fecundated with tubercu¬ 
lous semen. The work of Pasteur on pebrinc has shown the possibility of this 
form of transmission in the lower forms, though the question as to what etfect 
such inoculation would have upon the human ovum can not of course be 
answered. 

Probably the almost constant method of transmission in congenital tuber¬ 
culosis is through the blood current, the tubercle bacilli penetrating by way 
of the placenta. Certain authors hold that in these cases the placenta itself 
is invariably the seat of tuberculosis, and tubercles, indeed, have been demon¬ 
strated in several cases; but there are undoubted instances in which, with an 
apparently sound placenta, both the placental blood anil the foetal organs 
contained tubercle bacilli, notwithstanding the fact that the organs also 
appeared normal. 

Possible Latency of the Tubercle Germs. —Baumgarten and his followers 
assume that the tubercle bacilli can lie latent in the tissues and subsequently 
develop when, for some reason or other, the individual resistance is lowered. 
He likens such cases of latent tuberculosis to the late hereditary forms of 
syphilis, and explains the lack of development of the germs by the greater 
resisting power of the tissues of children. Baumgarten bases his belief in 
germ transmission upon two main factors—the great frequency of the disease 
in early life and the localization of tuberculous lesions in children, 

The mortality from tuberculosis in the first years of life is relatifmy high. 
Of 2,576 autopsies made on children, 27.8 per cent who died in the first year 
were tuberculous (Botz). Of 182 autopsies on children one year or under. 17 
were tuberculous (Comby). The localization of tuberculous lesions in chil¬ 
dren in the bones or joints is very common, Cnopp’s statistics showing that 
out of 298 tuberculous children of from a few days to twelve years of age, 147 
had bone or joint tuberculosis, and only 8 of these showed evidence of vis¬ 
ceral disease. Baumgarten is of the opinion that the accidental conveyance 
of tubercle bacilli to these points would not account for such a large pr<>|>or- 
tion of cases, and expresses the view that the bacilli have been present since 
birth and have developed when favorable conditions offered. The evidence in 
favor of Baumgarten’s view is both clinical and experimental. 

The clinical evidence exists in the form of undoubted cases of congenital 
tuberculosis. Warthin and Cowie in a recent study conclude that there are 
only five undoubted cases. A large proportion of those reported are doubtful, 
as the diagnosis rested on anatomical appearances without the detection of 
the bacilli. 

A number of laboratory workers have been able to show that congenital 
tuberculosis can be produced experimentally, the most prominent of these 
being Gartner, who was able to causa^fierculosis in young mice by ixncu- 
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lating the mother vyith tuberculosis, into eitlier the peritoneal cavity or tlie 
blood stream. Maffucci showed that after injecting eggs with avian tubercu¬ 
losis the disease may remain latent in the chick for weeks or even months. 

Against Baumgarten’s theory are the facts that the percentage of cases of 
congenital tuberculosis is extremely small, and that in the great majority of 
& instances the organs of foetuses born of tuberculous mothers give negative 
’i results when inoculated into guinea-pigs. 

.. The statistics of pulmonary tuberculosis with reference to hereditary trans¬ 
mission have been put on a new basis by the studies of Karl Pearson. For¬ 
merly, the disease itself was believed to be transmitted, but we know now 
that this is most exceptional. Tt is another matter with the soil—is there a 
special disposition of tissue favorable to the development of the more or less 
ubiquitous germ? On this point Pearson concludes from his researches (Sta¬ 
tistics of Pulmonary Tuberculosis, Duhm & Co., London, 1907) that “the 
diathesis of pulmonary tuberculosis is certainly inherited, and the intensity 
of the inheritance is sensibly the same as that of any normal physical char¬ 
acter yet investigated in man. Infection probably plays a necessary part, 
but in the artisan classes of the urban populations of this country (England) 
it is doubtful if their members can escape the risks of infection, except by 
the absence of diathesis—i. e., the inheritance of what amounts to a counter¬ 
disposition.” Another point of interest brought out by Pearson is that whether 
we deal with all tuberculosis stocks or only with those having no parental 
history, the elder children, particularly the first and second, are subject to 
tuberculosis at a much higher rate than the younger members—“ if this special 
incidence in the earlier bom be found to be true of other forms of patholog¬ 
ical inheritance, we have a very serious factor of national deterioration intro¬ 
duced by the growing limitations of the family.” 

While the demonstration of the contagiousness of tuberculosis has in some 
quartera^tensified the dread with which the disease is regarded, the terrible 
Ale of Hweditary transmission has been in great part abolished, to the great 
gain of suffering humanity. 

(6) Inoculation .—The infective nature of tuberculosis was first demon¬ 
strated by Yillcmin, who showed conclusively in 1865 that it couM be trans¬ 
mitted to animals by inoculation. The beautiful experiments of Cohnheim 
ami Salomonsen, who produced tuberculosis in the eyes of guinea-pigs and 
rabbits by inoculating fresh tubercle into the anterior chamber, confirmed and 
extended Villemin's original observations and paved the wav' for the reception 
of Koch’s announcement. It is now universally conceded that only tubercu¬ 
lous matter can produce, when inoculated, tuberculosis. In man tuberculosis 
is not often transmitted by inoculation, and when it does occur the disease 
usually remains local. This mode of infection is seen in persons whose occu¬ 
pation brings them in contact with dead bodies or animal products. Deipon- 
dTutors of morbid anatomy, butchers, and handlers of hides are subject to a 
local tubercle of the skin, which forms a reddened mass of granulation tissue, 
capping the dorsal surface of the hand or finger. This is the so-called 
post-mortem wart, the verruca necrogenica of Wilks. The demonstration of 
Its nature is shown by the presence of tubercle bacilli, and by inoculation 
experiments in animals. 

The statement that Laenncc co&gfceted phthisis from this source is prob- 
20 



ably false, since he did not die until twenty years after the inoculation and 
in the interval presented no manifestations. The possibility, however, of gen¬ 
eral infection must be borne in mind. Gerber reports that after accidental 
inoculation in the hand from a case of phthisis he had for months a “ Leichen- 
tubercle,” which was excised. Shortly afterward the lymph-glands of the 
■axilla became enlarged and painful, and when removed showed characteristic 
tuberculous changes, with bacilli. 

In the performance of the rite of circumcision children have been acci¬ 
dentally inoculated. Infection in these eases is probably always associated 
with disease in the operator, and occurs in connection with the habit of cleans¬ 
ing the wound by suction. 

Other means of inoculation have been described: as the wearing of ear¬ 
rings, washing the clothes of phthisical patients, the bite of a tuberculous 
subject, or inoculation from a cut by a broken spit-glass of a consumptive; and 
Czerny has reported two cases of infection by transplantation of skin. 

It has been urged by the opponents of vaccination that tuberculosis, as 
well as syphilis, may be thus conveyed, but of this there is no evidence. 
Lymph of revaccinated consumptives is non-infective. Lupus has originated 
at the site of vaccination in a few cases (C. Fox, Graham Little). It may 
be said, on the whole, that inoculation in man plays a trifling role in the 
transmission of tuberculosis. 

(c) Infection by Inhalation .—A belief in the contagiousness of pulmo¬ 
nary tuberculosis has existed from the days of the early Greek physicians, 
and has persisted among the Latin races. The investigations of Cornet afford 
conclusive proof that the dust of a room or other locality frequented In¬ 
patients with pulmonary tuberculosis is infective. The bacilli are attached 
to fine particles of dust and in this way gain entrance to the system through 
the lungs. 

Fliigge denies that the bacillus-containing dust is the dangerous clement 
in infection. Experimentally he has only succeeded in producing the disease 
when there is some lesion in the respiratory tract, lie thinks that the danger 
of infection by the dry sputum is very improbable. On the other hand, ho 
thinks that the infection is chiefly conveyed by the free, finely divided par¬ 
ticles of sputum produced in the act of coughing, and that these tiny frag¬ 
ments are suspended in the atmosphere. Those who cough very much and 
with the mouth open are most liable to infect the surrounding air. 

It is well remarked by Cornet, “The consumptive in himself is almost 
harmless, and only becomes harmful through bad habits.” It has been fully 
shown that the expired air of consumptives is not infective. The virus is 
only contained in the sputum, which when dry is widely disseminated in the 
form of dust, and constitutes the great medium for the transmission of Hie 
disease. 

Among the points urged in favor of this mode of infection are: 

(1) Primary tuberculous lesions are in a majority of all cases connected 
with the respiratory system. The frequency with which foci are met, with 
in the lungs and in the bronchial glands is extraordinary, and the statistics 
of the Paris morgue show that a considerable proportion of all persons dying 
of accident or by suicide present evidences of the disease in these parts. The 
post-mortem statistics of hospitals sho^| the same wide-spread prevalence of 
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infection through the air-passages. Biggs reports that" more than 60 per cent 
'of his post mortcms showed lesions of pulmonary tuberculosis. In 125 autop¬ 
sies at the Foundling Hospital, New York, the bronchial glands were tuber¬ 
culous in every case. In adults the bronchial glands may be infected and the 
individual remain in good health.- H. P. Loomis found in 8 of 30 cases in 
which there were no signs of old or recent tuberculous lesionj that the bron> 
chial glands were infective to rabbits. 

(2) The greater prevalence of tuberculosis in institutions in which the 
residents are confined and restricted in the matter of fresh air and a free 
open life—conditions which would favor, on the one hand, the presence of the 
bacilli in the atmosphere, and, on the other, lower the vital resistance of the 
individual. The investigations of Cornet upon the death-rate from consump¬ 
tion among certain religious orders denoted to nursing give some striking 
facts in illustration of this. In a review of 38 cloisters, embracing the aver¬ 
age number of 4,028 residents, among 2.099 deaths in the course of twenty- 
five years, 1,320 (62.88 per cent) were from tuberculosis. In some cloisters 
more than three-fourths of the deaths are from this disease, and the mortal¬ 
ity in all the residents, up to the fortieth year, is greatly above the average, 
the increase being dne entirely to the prevalence of tuberculosis. It has been 
stated that nurses are not more prone to the disease than other individuals, but 
Cornet says that of 100 nurses deceased. 03 died of tuberculosis. The more 
perfect the prophylaxis and hygienic arrangements of an asylum or institu¬ 
tion, the lower the death-rate from tuberculosis. The mortality in prisons 
has been shown by Baer to be four times as great as outside. The death-rate 
from phthisis is estimated at 15 per cent of the total mortality, while in 
prisons it constitutes from 40 to 50 per cent, and in some countries, as Austria, 
over 60 per cent. Flick has studied the distribution of the deaths from 
tuberculosis in a single city ward in Philadelphia for twenty-five years. His 
researches go far to show that it is a house disease. About 33 per-cent of 
infected houses have had more than one ease. Less than one-third of the 
houses of the ward became infected with tuberculosis during the twenty-five 
years prior to 1888. Yet more than one-lmlf of the deaths from this disease 
during the year 1888 occurred in those infected houses. There arc, however, 
opposing facts. The statistics of the Brompton Consumption Hospital show 
that doctors, nurses, and attendants are rarely attacked. Dettweiler claims 
that no case of tuberculosis has been contracted among his nurses or attend¬ 
ants at Falkenstein. On the other hand, in the Paris hospitals tuberculosis 
decimates the attendants. 

(3) Special danger is believed to exist when the contact is very intimate, 
as between man and wife. Until recently nearly all writers have held that 
under these circumstances the husband or wife is much more likely subse- 
<|Uontly to die of tuberculosis. Upon the figures of the late Ernest Pope, of 
Saranac, Karl Pearson bases the following conclusions: (a) There is some sen- 
sible but slight infection between married couples; (5) this is largely obscured 
°r forestalled by the fact of infection from outside sources; (e) the liability 
to the infection depends on the presence of the necessary diathesis; (rf) nssorta- 
tive mating probably accounts for at least two-thirds, and infective action not 
more than one-third of the whole correlation observed in these cases. There 
are cases in which this source of infection seems to play an important r61e. 
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(d) Infection by Ingestion .—The work of the past few years has shown 
that we have taken too restricted a view in supposing infection in tubercu¬ 
losis to be chiefly through the lungs. There are two other channels, the ton¬ 
sils and the intestines, both of great importance. 

Tonsillar Infection .—The frequency o£ involvement of these glands has*, 
been shown by Schlenker, Arthur Iaitham, and Walsham. The bacilli pass* 
to the glands ot the neck and of the mediastinum, and reach the circulation 
through the lymph-channels. Or an infected bronchial gland becomes adher-' 
ent to a branch of the pulmonary artery; if a large number of bacilli escape, 
miliaiy tuberculosis follows; if only a small number, they reach the lungs, 
at the apices of which they lind conditions suitable for their growth. Through 
this tonsillar-cervical route bacilli may gain entrance without causing local 
disease at the portal of entry. It is a common method of infection in chil¬ 
dren, causing the “ scrofulous ” glands of the neck. 

Intestinal Infection .—Behring announced in 19011 that pulmonary tuber¬ 
culosis could be induced through intestinal infection, and he further main¬ 
tained that milk fed to infants was the chief cause of consumption in adults, 
the infection remaining latent. Behring's first contention was supported by 
Itavenel and others, who produced pulmonary tuberculosis in animals by feed¬ 
ing experiments, and it was demonstrated that the intestinal surface itself 
might remain intact. This does away with the objection raised by Koch 
that if infection through the milk of tuberculous cattle were common, primary 
intestinal tuberculosis should be more frequent, whereas in ten years among 
3,104 cases of tuberculosis in children then*were only 16 of primary bowel 
infection. Recent experiments have shown in a striking manner how the 
lungs act as filters for particles absorbed from the intestines. Yansteenberghc 
and Grysez have produced anthracosis of the lungs by introducing china-ink 
emulsion directly into the stomach (see Anthracosis, p. 631). They found 
a remarkable difference in young and adult guinea-pigs, in the former the 
carbon particles were filtered out by the mesenteric glands, while the lungs 
remained free; in the latter the glands were unaffected, but the lungs were 
carbonized. Calmette and Guerin, repeating the experiments of Ilavenel with 
hummed technique, have shown how easily the lungs may be infected through 
the intestinal' route without leaving the slightest trace of discos* of the bowel 
"itself. Behring’s view of the importance of infection through the intestinal 
route lias thus received the strongest support, and many go so far as to main¬ 
tain that a majority of all cases of phthisis originate in this manner. The 
truth is that this ubiquitous bacillus is not particular, and gains entrance 
through many portals—throat, lungs, and intestines. The important matter 
for the individual is the nature of the soil on which it falls. 

Qijoods, milk alone is a common source of infection, particularly in the 
large cities. In New York, Hess found tubercle bacilli in 16 per cent of 
107 specimens! The ordinary commercial pasteurization does not kill them- 

The flesh of tuberculous animals is rarely dangerous. 

5. Conditions Influencing Infection. — (a) General .— Environment is 
an all-important predisposing factor. Dwellers in cities are much more pi' 01 "' 
to the disease than residents of the country. Not only is the liability to infec¬ 
tion very much greater, but the conditions of life are such that the powers 
of resistance are apt to be weakened. As already stated, sunlight is one o 
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the most powerful agents in destroying the tubercle bacillus, so that in im¬ 
perfectly ventilated dwellings and workshops, and in residences in close, dark 
alleys, and in tenement houses the liability to infection is very much increased. 
The influence of environment was never better demonstrated than in the now 
well-known experiment of Trudeau, who found that rabbits inoculated with 
tuberculosis if confined in a dark, damp place without sunlight and fresh air 
rapidly succumbed, while others treated in the same way, but allowed to run 
wild, either recovered or showed very slight lesions. The occupants of 
prisons, asylums, and poorhouses, too often, indeed, in barracks and large 
workshops, are in the position of Trudeau’s rabbits in the cellar, and under 
conditions most favorable to foster the development of the bacilli which may 
have lodged in their tissues. The frequent respiration of air already breathed, 
upon which MacCormac of Belfast laid so much stress, appears to render the 
lungs less capable of resisting infection. 

The observations of Henry J. Bowditeh in this country and of Buchanan 
in England show that the disease prevails more widely in the wet, ill-drained 
districts—an increase which is associated with heightened vulnerability and 
greater liability to catarrhal a flections of all kinds. Gordon of Exeter has 
shown that the mortality is high in regions exposed to strong rainy winds. 
The influence of the dwelling has been already referred to in connection with 
Flick’s work. Xo single condition is of greater importance than that which 
relates to the proper arrangement and ventilation of the dwelling house. 

(6) Individual Predisposition .—The fathers of medicine, more particu¬ 
larly Hippocrates, Aretams, andPGalen, laid great stress upon the bodily con¬ 
formation of those prone to consumption. A great deal was written on the 
so-called habitus phtliisicm, which Hippocrates described in the following 
terms: 1‘ I'he form of body peculiar to subjects of phthisical complaints was 
the smooth, the whitish, that resembling the lentil; the reddish, the blue-eyed, 
the leuco-phlcgmatic; and that with the scapulas having the appearance of 
wings.” Undoubtedly the long, narrow, flat chest with depressed sternum is 
commonly enough seen in tuberculous patients, but there are only too many 
individuals with perfectly well-shaped chests who fall victims annually to 
the disease. The tuberculous or scrofulous diathesis, upon which formerly 
so much stress was laid, is now regarded simply as an indication of a type 
of conformation in which the tissues are more vulnerable and less capable of 
resisting infection. Beneke’s investigations on the viscera of phthisical 
patients indicate that the heart is relatively small, the arteries proportionately 
narrow, and the pulmonary artery relatively wider than the aorta. He sug¬ 
gests that this may lead to increase in the intrapulmonary blood pressure, 
and so favor catarrhal processes. The lung volume he found relatively greater 
in those affected with tuberculosis. A study of the composite portraiture of 
pulmonary tuberculosis has been made by Galton and Mahomed. In 442 
patients they separated two types of face—one ovoid and narrow, the other 
broad and coarse-featured. This corresponds in an interesting way to the 
'bathetic states formerly recognized—namely, the tuberculous, with thin skin, 
bright ey&f, oval face, and long, thin bones; and the scrofulous, with thick 
bps and nose_, opaque skin, large, thick bones, and heavy figure. These con¬ 
ditions, on which so much stress was formerly laid, indicate, as Fagg*’ tates, 
n °thing more than delicacy of constitution, incomplete growth, and imperfect 
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development. Sir A. E. Wright has shown tlmt the natural protective ele¬ 
ments, the opsonins, of the blood arc low in tuberculous patients, whose phago*/| 
cytic index is also \cry much below the normal standard. vi; 

(< ) lnfiumco of-Aye. —No ago isexempt. The disease is met with id? 
the suckling and in the octogenarian. Pulpmnnry ipi'iflr 

frequently, ns stated by Hippocrates, from the eighteenth fi^the thirtydlftl/' 
year. From ihJ fifth to the tenth year individuals are less prone to the dis¬ 
ease. Barhier and Bondin have studied the frequency of tuberculosis 

in children up to the fifteenth year in the l’aris Hospitals. Of 1,361, 306 
dtirete tuberculous, 31 per cent. At different ages different organs arc more 
’ prone to balnvolvcd. • During the first decade the hones, meninges, and lymph- 
glands are more frequently affected than at subsequent periods. 

(d) Sex. —The influence of sex is very slight. Women are perhaps some¬ 
what more frequently attacked than men,, possibly from the fact that in a 
more sedentary, indoor life they are more liable to infection. Pregnancy and 
lactation also are two conditions which are apf to lower, perhaps, the resistance 
of the organism. 

(e) Race. —(Sec page 285.) 

(/) Influence of Occupation. —The characteristics of an employment 
which tends to make tuberculosis unusually prevalent may be thus summa¬ 
rized: a low rate of wage, unsanitary surroundings, exposure to dust, excessive 
physical exertion, close confinement indoors, exposure to excessive heat, temp¬ 
tations to intemperance, with long and irregular hours (L. Brandt). 

(g) Certain local conditions influence infection, among which the follow¬ 
ing are the most important: 

The influence of catarrh of the respiratory passages in pulmonary tuber¬ 
culosis is well recognized. IIow often is a neglected cold blamed as the 
starting-point of the disease! It seems to act by lowering the resistance and 
favoring the conditions which enable the bacilli either to enter the system or, 
when onee in it, to grow. The liability of children to lymphatic tuberculosis 
is probably associated with the common catarrhal processes in the tonsils, 
throat, nnd bronchi. 

Certain <of the specific fevers predispose to tuliereulosis, among which 
measles and whooping-cough stand pre-eminent. They are often associated 
with a bronchial catarrh. In some of the cases it is probably not ft fredi 
infection which follows, but the blazing of n smouldering fire. Typjiojd fever, 
influenza, variola, and syphilis are all believed to favor the occurrence of the 
disease. Diabetes, as is well known, very often terminates in pulmonary 
tuberculosis, particularly in young persons. 

Chronic heart-disease, arterio-sclerosis, aneurism of the aorta, forms of 
chronic nephritis, cirrhosis of the liver, and the various forms of cerebro¬ 
spinal sclerosis, all are conditions which favor infection. It is remarkable 
in how many of the subjects of these disorders in general hospital practice the 
fatal event is a terminal acute tuberculosis, most frequently of the serous 
membranes. Subjects of congenital or acquired contraction of the orifice of 
the pulmonary artery usually die of tuberculosis. On the other hand, mitral 
v alvo dise ase, particularly stenosis, is stated to antagonize the disease (J- E- 
Graham). In children catarrhql. mUera-colitis probably favors the origin of 
tabe&mesentcrica. 
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The influence of haemoptysis and pleurisy will be referred to later. 

Txauma. —The relation of injury to tuberculosis is well known. A blow 
upon the chest may cause a pulmonary or pleural tuberculosis; injury to 
thejmee, a tuberculous arthritis; a- blow on the head, tuberculous meningitis. 
Probably in that cases the injured part is for a time a locus minoris rcsisten- 
tice, and if bagflp are present they may receive a stimulus to growth or under 
the altered conditions become capable of multiplying. Thd whole question 
is very fully discussed by Stem in his work on the relation of internal disease 
to injury. The relation of surgical intervention in local tuberculosis to the 
generalization of the disease is important. An existing lesion may be aggra¬ 
vated, and fresh local lesions muy appear, and, most serious of all) acute mil¬ 
iary tuberculosis may follow. 

General Morbid Anatomy and Histology of Tuberoulous lesions.— (1) 

Distribution of this Tubercles in the Body. —The organs of the body aro 
variously affected by tuberculosis. In adults, the lungs may bo regarded as 
the scat of election; in children, the lymph-glands, bones, and joints. In 
1,000 autopsies there were 275 cases with tuberculous lesions. With but two 
or three exceptions the lungs were affected. The distribution in the other 
organs was as follows: Pericardium, 7; peritonamm, 36; brain, 31; spleen, 23; 
liver, 12; kidneys, 32; intestines, 65; heart, 4; and generative organs, 8. 

The tuberculosis which comes under the care of the surgeon has a differ¬ 
ent distribution, as shown by the following figures from the Wurzburg clinic. 
Among 8,873 patients, 1,287 were tuberculous, with the following distribu¬ 
tion of lesions: Bones and joints. 1,037; lymph-glands, 196; skin and con¬ 
nective tissues, 77; mucous membranes, 10; genito-urinary organs, 20. 

(2) The Chances produced by the Tubercle Bacilli. 

(a) The Modular Tubercle. —The body which we term a “tubercle” pre¬ 
sents in its early formation nothing distinctive or peculiar, either in its com¬ 
ponents or in their arrangement. Identical structures are produced by other 
parasites, such as the act inoniyces, and by the strongylus in the lungs of sheep. 

The researches of Baumgarten have enabled us to follow in detail the evo¬ 
lution of a tubercle. 

(a) The multiplication of the tubercle bacilli, which is rapid and is ac¬ 
companied by their dissemination in the surrounding tissues partly by growth, 
partly in the lymph currents. 

09) The multiplication of the fixed cells, especially those of connective 
tissue and the endothelium of the capillaries, and the gradual production from 
them of rounded, euboidal, or polygonal bodies with vesicular nuclei—the epi¬ 
thelioid cells —inside some of which the bacilli are soon seen. 

(y) From the vessels of the infected focus, leucocytes, chiefly polynuclear, 
migrate in numbers and accumulate about the focus of infection. They do 
not survive. Many undergo rapid destruction. Later, as the little tuber¬ 
cle groym, tha louaacyt-m are chiefly of t ha. mononuclear variety (lymphocytes), 
which do not undergo the rapid degeneration of the polynuclear forms. 

(8) A reticulum of fibres is formed by the fibrillation and rarefaction 
of the connective-tissue matrix. This is most apparent, as a rule, at the 
margin of the growth. 

(«) In some, Imt not. all, tul>e ivies giant cells are formed hv an increase 
in tlie protoplasm and in the nuclei of an individual cell, or possibly by the 
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fusion of several cells. The giant cells seem to be in inverse ratio, to the 
number and virulence of the bacilli. In lupus, foint inWt»y|ijwH« and 
I ons gland s, in which thaJaacilli are scanty, the giant, cells are uumerm i 
while in miliary tubercles and all lesions in which the bacilli are abundant t 
gi ant cells are few in nnmhttr 

The bacilli then cause, in the first place, a proliferation of the fixed 
ments, with the production of epithelioid and giant cells; and, secondly,I 
inflammatory reaction, associated with exudation of leucocytes. How far 
leucocytes attack and destroy the bacilli has not been definitely settled-^! 
Metschnikoff claiming, Baumgarten denying, an active phagocytosis, J ' ' J 

(3) The Degeneration of Tubercle. — (a) Caseation .—At the central 
part of the growth, owing to the direct action of the bacilli or their produftts, 
a process of coagulation necrosis goes on in the cells, which lose their outline, 
become irregular, no longer take stains, and are finally converted into a 
homogeneous, structureless substance. Proceeding from the centre outward, 
the tubercle may be gradually converted into, a yellowish-gray body; in which, 
however, the bacilli are still abundant. No blood-vessels are found in them; 
Aggregated together these form the cheesy masses so common in tuberculosis, 
which may undergo softening, fibroid limitation (encapsulation), or calci¬ 
fication. 


(6) Sclerosis. —With the necrosis of the cell elements at the centre of the 
tubercle, hyaline transformation proceeds, together with great increase in the 
fibroid elements; so that the tubercle is converted into a firm, hard structure. 
Often the change is rather of a fibro-caseous nature; but the sclerosis pre¬ 
dominates. In some situations, as in the peritomeum, this seems to be the 
natural transformation of tubercle, and it is by no means rare in the lungs. 

In all tubercles two processes go on: the one—caseation—destructive and 
dangerous; and the other—sclerosis—conservative and healing. The ulti¬ 
mate result in a given case depends upon the capabilities of the body to restrict 
and limit tpe growth of the bacilli. There are tissue-soils in which the bacilli 
are, in all probability, killed at once— the seed has fallen by the wayside. 
There are others in which a lodgment is gained and more or less damage done, 
but-finally Jhe day is with the conservative, protecting forces— the seed lias 
fatten upon stony ground. Thirdly, there are tissue-soils in which the bacilli 
grow luxuriantly, caseation and softening, not limitation and sclerosis, prevail, 
and the day is with the invaders— the seed has fallen upon good ground. 

The action of the bacilli injected directly into the blood-vessels illustrates 
many points in the histology and pathology of tuberculosis. If into the vein 
of a rabbit a pure culture of the bacilli is injected, the microbes accumulate 
chiefly in the liver and spleen. The animal dies usually within two weeks, 
and the organs apparently show no trace of tubercles. Microscopically, in 
both spleen and liver the young tubercles in process of formation arc very 
numerous, and karyokinesis is going on in the liver-cells. After an injection 
-of a more dilute culture, or one whose virulence has been mitigated by age, 
instead of dying within a fortnight the animal survives for five or six weeks, 
by which time the tubercles are apparent in the spleen and liver, and often 
in the other organs. 

(4) The diffused Inflammatory Tubercle. —This is most frequently 
seen in the lungs. Only a great master like Virchow could have won the pro- 
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rfession.from a belief in the unity of phthisis, which the genius of Laonnec had 
jjrm Anatomical gl-ound, announced. Here and there a teacher, as Wilson Fox, 
Jg-otested, but the heresy prevailed, and we repeated the striking aphorism of 
sjiemeyer, “ The greatest evil which can happen to a consumptive is that he 
j Pm iiTd hecoma tuberculous.” It was thought that the products of any simple 
nfiammation might become caseous, and that ordinary catarrhal pneumonia 
terminated in phthisis. It was peculiarly fitting that from Germany, in which 
fhe (fualistic heresy arose, the truth of Laennec’s views should receive incon¬ 
testable proof, in the demonstration by Koch of the etiological unity of all the 
\VapoU8 processes known as tuberculous and scrofulous. 

Infiltrated tubercle results from the fusion of many small foci of infec¬ 
tion—so small indeed that they may not bo visible to the naked eye, but which 
histologically are seen to be composed of scattered centres, surrounded by areas 
in which the air-cells are filled with the products of exudation and of the 
proliferation of the alveolar epithelium. Under the influence of the bacilli, 
caseatioft takes place, usually in small groups of lobules, occasionally in an 
entire lobe, or even the greater part of a lung. In the early stage of the 
process, the tissue has a gray gelatinous appearance, the gray infiltration of 
Laennec. The alveoli contain a sero-fibrinous fluid with cells, and the septa 
are also infiltrated. These cells accumulate and undergo coagulation necrosis, 
forming areas of caseation, the infiltration tuberculeuse jaune of Laennec, 
the scrofulous or cheesy pneumonia of later writers. There may also be a 
diffuse infiltration and caseation without any special foci, a wide-spread tuber¬ 
culous pneumonia induced by the bacilli. 

After all, the two processes are identical. As Baumgarten states: “ There 
is no well-marked difference between miliary tubercle and chronic caseous 
pneumonia. Speaking histologically, miliary tuberculosis is nothing else than 
. a chronic caseous miliary pneumonia, and chronic caseous pneumonia is noth¬ 
ing but a tuberculosis of the lungs.” 

(5) Secondary Inflammatory Processes. —(a) The irritation caused 
by the bacilli invariably produces an inflammation which may, as h£s been 
described, be limited to exudation of leucocytes and serum, but may "j&so be 
much more extensive, and which varies with varying conditions. W^’ifind, 
for example, about the smaller tubercles in the lungs, pneumonia—either 
catarrhal or fibrinous, proliferation of the connective-tissue elements in the 
septa (which also become infiltrated with round cells), and changes in the 
blood and lymph-vessels. 

(b) In processes of minor intensity the inflammation is of the slow reac¬ 
tive nature, which results in the production of a cicatricial connective tissue 
which limits and restricts the development of the tubercles and is the essential 
conservative clement in the disease. It is to be remembered that in chronic 
pulmonary tuberculosis much of the fibroid tissue which is present is not in 
any way associated with the action of the bacilli. 

(c) Suppuration. Do the bacilli themselves induce suppuration? In 
so-called cold tuberculous abscess the material is not histologically pus, but 
a debris consisting of broken-down cells and cheesy material. It is moreover 
sterihv-that is, does not contain the usual pus organisms. The products of 
the tubercle bacilli are probably able to induce suppuration, as in joint and 
bone tn\jercnlosis pus is frequently produced, although this may be due to a 
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mixed infection. Koch states that the “ tuberculin ” is one of the best agents 
for the production of experimental suppuration. In tuberculosis of the lungs 
the suppuration is largely the result of an infection with pus organisms. 

II. Acute Miliary Tuberculosis. 

The modem knowledge of this remarkable form dates froH|ihe statement 
of Buhl (1856), that miliary tuberculosis is’a specific infection^pendent on 
the presence in the body of an uneneapsulatod yellow tubercle, or a tubercu- 
, lous cavity in the lung; and that it tears the same relation to the primary lesion 
as pyaemia does to a focus of suppuration. 

Carl Weigert established the truth of this brilliant conception by demon¬ 
strating the association of miliary tuberculosis with tuberculosis of the blood- 
vasggls. There are two groups of vessel tubercle—the tuberculous periangitis 
in which there is invasion of the adventitia, and the endangitis in which the 
tubercles start in the intima. The parts most frequently alTecte^are the 
pulmonary veins and the thoracic duct, less often the jugular vein, the supra¬ 
renal and the vena cava superior, and the sinuses of the dura mater, the aorta, 
and the endocardium. To the branches of the pulmonary veins it is not 
uncommon to find caseous glands adherent, penetrating the walls and show¬ 
ing a growth of miliary tubercles in the intima. A special interest belongs 
to tuberculosis of the thoracic duet, first accurately described and thoroughly 
studied by Sir Astley Cooper. Benda in a series of 19 cases of vessel tuber¬ 
culosis found in many instances an enormous number of bacilli, particularly 
.in the caseous tubercles of the thoracic duct. 

Access of the bacilli to the blood may take place by the perforation of an 
extra-vascular caseous mass into the lumen, or by the softening and ulcera¬ 
tion of a focus of tuberculous endangitis. The bacilli do not increase in the 
blood, but settle in the different organs, producing a generalized tuberculosis, 
of which Weigert recognizes three types or grades: I. The acute general mil¬ 
iary tuberculosis, in which the various organs of the body are stuffed with 
m'iliary'and submiliary nodules. II. A second form characterized by a small 
number of tubercles in one or many organs. Ilf. The occurrence of numer¬ 
ous tuberculous foci widely spread throughout the body, but in a more chronic 
form; the tutereles are larger and many are caseous. It is the chronic gen¬ 
eralized tuberculosis of children. Transitional forms between these groups 
occur. In the first variety, which we are here considering, there is an erup¬ 
tion into the circulation of an enormous numter of bacilli. Benda suggests 
in explanation of the profound toxaemia seen in certain cases (the typhoid 
form) that in addition the blood is surcharged with toxins from a large caseous 
focus which has eroded the vessel. 

Clinical Forms. 

The cases may be grouped into those with the symptoms of an acute gen¬ 
eral infection —the typhoid form; cases in which pulmonary symptoms pre¬ 
dominate; and cases in which the cerebral or cerebrospinal symptoms are 
marked—tuberculous meningitis. 

Other forms have been recognized, but this division covers a large majority 
of the cases. 
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Taking any-series of cases it will be found that the meningeal form of acute 
tuberculosis exceeds in numbers the cases with general or marked pulmonary 


.J. 1. General or Typhoid Torn.— Symptoms. —The patient here presents 
the symptoms of a profound infection with few if any local signs. The cases 
simulate and asMpfrequently mistaken for typhoid fever. After a period of 
failing healtlu^th loss of appetite, the patient becomes feverish and weak. 
Oceasionalljs^ic disease sets in fnore abruptly, but in many instances the 
anamnesis closely resembles that of typhoid fever. Nose-bleeding, however, 
is rare. The temperature increases, the pulse becomes rapid and feeble, the 
tongue dry; delirium becomes marked and the cheeks are flushed. The pul¬ 
monary symptoms may be very slight; usually bronchitis exists, but is not 
more severe than is common with typhoid fever. The pulse is seldom dicrotic, 
but is rapid in proportion to the pyrexia. Perhaps the most striking feature 
of the temperature is the irregularity; and if seen from the outset there is 
not the Heady ascent noted in typhoid fever. There is usually an evening 
rise to 103°, sometimes 104°, and a morning remission of from two to thj$e 
degrees. Sometimes the pyrexia is intermittent, and the thermometer miy 
register below normal during the early morning hours. The inverse type of 
temperature, in which the rise takes place in the morning, is held by some 
writers to be more frequent in general tuberculosis than in other diseases. la 
rare instances there may be little or no fever. ' On two occasions I have had 
a patient admitted to my wards in a condition of profound debility, with a 
history of illness of from three to four weeks’ duration, with rapid pulse, 
tluakfltLnhfieks, dry tong ue, and very slight-elevation in temperature, in whom 
(post mortem) the condition proved to be general tuberculosis. In one in¬ 
stance there was tolerably extensive disease at the right apex, Reinhold, from 
Biiutiller’s clinic, has recently called attention to these afebrile forms of acute 
tuberculosis. In !) of .’>2 cases there was no fever, or only a transient rise. 

In a considerable number of these eases the res pi ra t io n s are increased 
in frequency, particularly in the early stage, and there may be signs of diffuse 
bronchitis and slight cyanosis. Chcync-Stokes breathing occurs toward the 
close. 

Active delirium is rare. More commonly there are torpor and dulness, 
gradually deepening into coma, in which the patient dies. In some cases 
the pulmonary symptoms become more marked; in others, meningeal or cere¬ 


bral features occur. 

Diagnosis.— The differential diagnosis between general miliary tubercu- 
losia without local manifestations and typhoid fever is extremely difficult, a 
point, of importance, to which reference has already been made, is the irregu¬ 
larity of the temperature curve. The greater frequency of the respirations and 
the tendency to slight cyanosis is much more common in tuberculosis, mere 
are cases, however, of typhoid fever in which the initial bronchitis is * evc ’™ 
may lead to dyspmra and disturbed oxygenation. 1 ie coug may 
slight or absent. Diarrhoea is rare in tuberculosis; the bowels arc usual y 
constipated'; but diarrhoea may occur and persist for days. In cer al ^ 

Ihe diagnosis has been complicated still further by the occurrence of Wood 
ju the stools. Enlargement of the spleen occurs m general tubercnlosi^l^ 

is-n eitw ^ marked as in typhoid fever. In children, however* 
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the enlargement may be considerable. The urine may show traces of albu¬ 
min, and unfortunately Ehrlich's diazo-reaction, which is so constant in 
typhoid fever, is also met with in general tuberculosis. The absence of the 
characteristic roseola is an important feature. Occasionally in acute tubercu¬ 
losis reddish spots may occur and for a time cause difficulty, but they do.not - 
come out in crops, and rarely have the characters of the true typhoid eruptio^ 
Herpes is perhaps more common in tuberculosis. Toward the close, petechujj - 
may appear on the skin, particularly about the wrists. A rare event is jaun*,! 
dice, due possibly to the eruption of tubercles in the liver. It is to be romem- ' 
bered that the'lesions of acute tuberculosis and of typhoid fever lmvo been 
demonstrated in the same body. 

A negative Widal test and the absence of typhoid bacilli in blood-cultures 
may be of decisive importance in these doubtful eases. In very rare instances 
tubercle bacilli have been found in the blood. Leueocytosis is more common 
in miliary tuberculosis than in typhoid fever, in which leucopenia is the rule. 
Careful examination of the eyes may show choroidal tubercles, though I have 
.aiver kngwn a diagnosis made on their presence alone. In .the fluid obtained 
IMlumbar puncture the tubercle bacilli may be abundant, even when there is 
no aetive meningitis. In a few eases the bacilli have been found in the urine. 
Blood-cultures have been occasionally successful. 

2. Pulmonary Form.— Sy.mitoms.— From the outset the pulmonary symp¬ 
toms are marked. The patient may have had a cough for months or for 
years without much impairment of health, or he may lie known to lie the 
subject of chronic pulmonary tuberculosis. In other instances, particularly 
in children, the affection follows measles or whooping-cough, and is of a dis¬ 
tinctly broncho-pneumonic type. The disease begins with the symptoms of 
difluse bronchitis. The cough is marked, the expectoration muco-purulent. 
occasionally rusty, lliemoptysis has been noted in a few instances' From the 
outset dy-pmea is a striking feature and may be out of proportion to 1 he 
intensity of the physical signs. There is more or less cyanosis of the lips and 
finger-tips, and the cheeks are suitused. Apart from emphysema and the later 
stages of severe pneumonia I know of no other pulmonary condition in which 
the cyanosis*is so marked. The physical signs are those of bronchitis. In 
children there may lx: defective resonance at the bases, from scattered areas of 
broncho-pneumonia; or, what is equally suggestive, areas of hyper-resonance.. 
Indeed, the percussion note, particularly in the front of the chest, in soma 
cases of miliary tuberculosis, is full and clear, and it will lie noted (post mor¬ 
tem) that the lungs are unusually voluminous. This is probably the result 
of more or less wide-spread acute emphysema. On auscultation’ the rales 
are either sibilant and sonorous or small, fine, anti crepitant. There may be 
fine crepitation from the occurrence of tubercles on the pleura (Jiirgenson). 
In children there may be high-pitched tubular breathing at the bases or toward 
the root of the lung. Toward the close the rales may be larger and more 
mucous. The temperature riscs^o 102° or 103°, and may present the inverse 
type. The pulse is rapid and feeble.. .In the very acute cases the spleen is 
alyay* enlarge d. The disease may Mnya.jCuiaUn.icn. or twelve days, nr may 
be protracted fqrjKeeks or even-mouths. 

HIaonosis.— The diagnosis of this form offers less difficulty and is more 
frequently made. There is often a history of previous cough, or the patient 
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is known to bo the subject of local disease of the lung, or of the lymph-glands, 
or of the bones. In children these symptoms following measles or whoop¬ 
ing-cough indicate in the majority of cases acute miliary tuberculosis, with 
or without broncho-pneumonia. Occasionally the sputum contains tubercle 
bacilli. 

r The choroidal tubercle occurs in a limited number of c^ses and may help 
Bho diagnosis. More importanttin an adult is the combination of dyspnea 
Srith j y a no a i a- fl nd the signs of a.'^iffuse. bronchit is. In some instances the 
occurrence of cerebral symptoms at once gives a clew to the nature of the 
trouble# 

3. Meningeal Form ( Tuberculous Meningitis, Basilar Meningitis). —This f 
affection, which is also known as acute hydrocephalus or “water on the 
brain,” is essentially an acute tuberculosis in which the membranes of the 
brain, sometimes of the cord, bear the brunt of the attack. Our first accurate 
knowledge of this affection dates from the publication of Robert Whytt’s 
Observations on the Dropsy of the Brain, Edinburgh, 17/38. He studied 20 
cases and divided the disease into three stages, according to the condition of 
the pulse. 

Though Ouersant had as early as 1827 used the name granular menin¬ 
gitis for this form of inflammation of the meninges, it was hot until 1830 
that Papavoinc demonstrated the nature of the granules and noted their 
occurrence with tubercles in other parts. 

In 1832 and,J833, W. \V. Gerhard, of Philadelphia, made a very careful 
study of the disease in the Children’s Hospital at Paris, and his publica¬ 
tions, more than those of any other author, served to place the disease on 
a firm anatomical and clinical basis. 

There' are several special etiological factors in connection with this form. ^ 
It is much more common in children than in adults. It fs rare during the I 
first year of life, more frequent between the second and the fifth years. In a 
majority of the cases a focus of old tuberculous disease will be found, com- 1 ' 
monly in the bronchial nr mesenteric glands. In a few instances the affec¬ 
tion seems to be primary 'in the meninges. It is very difficult, however, in 
an ordinary post mortem to make an exhaustive search, and the lesion may ' u 
be in the bones, sometimes in the middle ear, or in the genito-urinary organs. 

In those instances in which no primary focus has been discovered it has been 
suggested that .the bacilli reach the meninges through the cribrifprm_plate of 
the ethmoiiLfrom the upper part of iho nostrils, but this is not probable. 

Mobud Anatomy. —The meninges at the base are most involved, hence the 
term basilar meningitis. The parts about the optic chiasm, the Sylvian fis¬ 
sures, and the interpeduncular space are affected. There may be only slight 
turbidity and matting of the membranes, and a certain stickiness with serous 
infiltratioh; but more commonly there is a turbid exudate, fibrino-purulent 
in character, whi ch covers the structures at the base, surrounds the nerves, 
extends into the Sylvian fissures, and appears on the lateral, rarely on the 
upper, surfaces of the hemispheres. The tubercles may lie very apparent, 
particularly in the Sylvian fissures, appearing as small, whitish n °dules on 
the membranes. They vary much in number and size, and may be difficult 
to find. The amount of exudate licars no definite relation to the abundance 
of tubercles. The arteries of the anterior and posterior perforated spaces 
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should bo carefully withdrawn and searched, as upon them nodular tuberclS 
may be found when not present elsewhere. In doubtful cases the middlejcerej 
bral arteries should be very carefully removed, spread on a glass plato wfjfi 
a black background, and examined with a lens. The tubercles are thdrSeSf 
as nodular enlargements on the smaller arteries. The lateral ventriblpa 
dilated (acute hydrocephalus) and contain a turbid fluid j the ependyma mAv 
be softened, and* the septum lucidnm and fornix are usually broken down. 
The convolutions are often flattened and the sulci obliterated owing to (be 
increased intra-ventricular pressure. There is a tuberculous endarteritis with 
the formation of intimal tubercles, due to implantation of bacilli from the 
blood (Hektoen). Proliferation in the adventitia, with invasion of the media 
and intima are common, forming nodular circumscribed tubercles. The 
lumen of the vessel is narrowed and thrombosis may result. The meninges 
are not alone involved, but the contiguous cerebral substance is more or less 
oedematous and infiltrated with leucocytes, so that anatomically the condition 
is in reality a meningo-enceplialitis. 

There are instances in which the acute process is associated with chronic 
meningeal tuberculosis; cases which may for months present the clinical pic¬ 
ture of brain tumor. 

* Although in a majority of instances the process is cerebral, the spinal 
meninges may also be involved, particularly those of the cervical cord. There 
are cases indeed in which the symptoms are chiefly spinal. A sailor, who had 
fallen on the deck three weeks before his death, was admitted to the Montreal 
General Hospital. He presented signs of meningitis, chiefly spinal, which 
were naturally attributed to traumatism. ' The post mortem showed absence 
of tubercles and lymph at the base of the brain, and an extensive eruption 
of miliary tubercles with much turbid lymph over the entire spinal meninges. 
There were small cheesy masses at the apices of the lungs. 

Symptoms. —Tuberculous meningitis presents an extremely complex clini¬ 
cal picture. It will be best to descrilw the form found in Children. 

Prodromal symptoms are common. The child may have been in failing 
health for some weeks, or may be convalescent from measles or whooping- 
cough. In many instances there is a history of a fall. The child gets thin, 
is restless, peevish, irritable, loses its appetite, and the disposition may com¬ 
pletely change. Symptoms pointing to the disease may then set in, either 
quite suddenly with a convulsion, or more commonly with headache, vomit¬ 
ing, and fever, three essential symptoms of the onset which are rarely absent. 
The pain may be intense and agonizing. The child puts its hand to its head 
and occasionally, when the pain becomes worse, gives a short, sudden cry. the 
so-called hydrocephalic cry. Sometimes the child screams continuously until 
utterly exhausted. I saw in West Philadelphia a case of basilar meningitis in 
a girl of thirteen, who for three days, when not under the influence of a pow¬ 
erful sedative or of chloroform, screamed at the top of her voice so as to he 
heard a square or more away. The vomiting is without apparent cause, and 
is independent of taking of food. Constipation is usually present. Tho fever 
is slight, but gradually rises to 102° or 103°. The pulse is at first rapid, subse¬ 
quently irregular_gnd slow. The respirations are rarely altered. During 
deep the child is restless and disturbed. There may be twitchings of the mus¬ 
cles, or sadden startings; or the child may wake up from sleep in great terror. 
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f fills early stage tho pupils ar ? usually contract ed. These are the el 
iptoms of the initial stage, or, as it is termed, the stage of irritation. 

In the second period of the disease these irritative symptoms subside; vc 
jtng,ii| no longer marked, the abdomen becomes retracted, boat-shaped 
0 ttd. The bowels are obstinately constipated, the child no longer co 
pqiiis'j>f headache, but is dull and apathetic, and when roused is more or It 
, delirious. The head is often retracted and the child utters to occasional ci 
The pupils are dilated or irregular, and a squint may develop. Sighing rt 
piration is common. Convulsions may occur, or rigidity of tho muscles of 01 
side or of one limb. The temperature is variable, ranging from 100° 
102.5°. ‘A blotchy navth e mn H ie sk; n If the flnger-na 

is drawn across the skin of any region a red line comes out quickly, tl 
so-called tache cerebrate, which, however, has no diagnostic significance. 

In the final period, or stage of paralysisj the coma increases and the chit 
ban not be roused. Convulsions are not infrequent, and there are spasmodi 
contractions of the muscles of the back and neck. Spasms may occur in th( 
limbs of one side. Optic neuritis and paralysis of the ocular muscles may b< 
present. '.The pupils become dilated, the eyelids are only partially closed, and 
the eyeballs are rolled up so that tho cornese are only uncovered in part by 
the upper eyelids. Diarrhoea may occur, the pulse becomes rapid, and the 
child may sink into a typhoid state with dry tongue, low delirium, and invol¬ 
untary passages of urine and fasces. The temperature often becomes sub¬ 
normal, sinking in rare instances to 93° or 94°. In some cases there is an 
ante-mortem elevation of temperature, the fever rising to 106°. The entire 
duration of the disease is from a fortnight to three or four weeks. '/A leuflo- 
cytosis is not infrequently present throughout the disease. 

Tbffrv are raity of tuberculous meningitis which pursue a more rapid 
course. They set in with great violence, often in per sons app arent ly in goo d 
health, and may prove fatal wit hin a few d ays. T n these i nstanep.^ more ■ 
c ommonly seen in adults, t he convex surface of the, brain is usually involved. 
There are again instances which are essentially chronic and display symptoms 
of a limited meningitis, sometimes with pronounced psychical symptoms, and 
sometimes with those of cerebral tumor. 


There are certain features which call for special comment. 

The irregularity and slowness of the pulse in the early and middle stages 
of the disease are points upon which all authors agree. Toward the close, as 
the heart’s action becomes weaker, the pulsations are more frequent. The 
temperature is usually elevated, but there are instances in which it does not 
rise in the whole course of the disease much above 100°. It may be extremely 
irregular, and the oscillations are often as much as three or four degrees in 
the day. Toward the close the temperature may sink to 95°, occasionally to 
94°, or there may be hyperpyrexia. In a case of Biiumler’s the temperature 
rose before death to 43.7° C, (110.7° F.). 

The ocular symptoms of the disease are of special importance. In the 
early stages narrowing of the pupils is the rule. Toward the close, with in¬ 
crease Jn jthe intra-cranial pressure, the pupils dilate and arc irregular. 
There may lie conjugate deviation of the eyes. Of ocular palsies the third 
nerve is most frequently involved, sometimes with paralysis of the face, limbs, 
and hypoglossal nerve on the opposite side (syndrome of Weber), due to a 
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lesion limited to the inferior and internal part of the crus. The changes in 
the retinas are very important. Neuritis is the most common. According, 
to Gowers, the disk at first becomes full colored and has hazy outline^ 
and the veins are dilated. Swelling and striation become pronounce®, bjf 
the neuritis is rarely intense. Of 26 cases studied by Garlick, in 6 the condi* 
tion was of diagnostic value. The tubercles in the choroid are rare and mudj| 
less frequently seen during life than post-mortem figures would indicate.'- 
Thus Litton found them (post mortem) in 39 out of 62 cases. They were 
present in only 1 of the 26 cases of tuberculous meningitis examined by Gar- 
lick. Heinzel examined with negative results 41 cases. 

Among tho motor symptoms convulsions are most common, but there "are 
other changes which deserve special mention. A tetanic contraction gpie 
limb may persist for several days, or a cataleptic condition. Tremor and athe- 
toid movements arc sometimes seen. Tho paralyses are either hemiplegias 
or monoplegias. Hemiplegia may result from disturbance in the cortical 
branches of the middle cerebral artery, occasionally from softening in the 
Inittrnal capsule, due to involvement of the central branches. Of monoplegias, 
thal'of the face is perhaps most common, and if on the right side it may occur 
witl^ aphasia. In two of my cases in adults aphasia occurred. Brachial mono¬ 
plegia may be associated with it. In tho more chronic cases the symptoms 
persist for months, and there may be a characteristic Jacksonian epilepsy. 
Kemig’s sign is present as a rule (see Cerebro-spinal Fever). 

The diagnosis of tuberculous meningitis is rarely difficult, and points 
upon which special stress is to be laid are the existence of a tuberculous focus 
p the body, the mode of onset and the symptoms, and the evidence obtained 
sn lumbar puncture. The fluid withdrawn is usually turbid, often sterile, 
jknjtnn centrifugalizing, the bacilli may be discovered. The cells arc usually ■ 
ISp mononuclear lymphocytes. 

a MT he prognosis in this form of meningitis is always most serious. I have 
jflkher seen a case which I regarded as tuberculous recover, nor have I seen 
pbst-mortem evidence of past disease of this nature. Cases of recovery have 
been reported by reliable authorities, but they are extremely rare, and there is 
always a reasonable doubt as to the correctness of the diagnosis. The differ¬ 
entia features and treatment will be considered in connection with acute 
meningitis. 


III. TUBEBOUtOSIS OP TIIE LYMPHATIC SYSTEM. 

1. Tuberculosis of the Lymph-glands (Scrofula). 

Scrofula is tubercle, as it has been shown that the bacillus of Koch is the 
essential element. Formerly special attention was given to different types 
of scrofula, of which two important forms were recognized—thfi.eaoguine, in 
which the child was slightly built, tall, with small limbs, a fine clear skin, 
soft silky hair, and was mentally very bright and intelligent; and the phl<y- 
matic4yp e ; hi which the child was short and thick-set, with coarse features 
muddy complexion, and a dull, heavy aspect. It is not yet definitely settled 
whether the virus which produces the chronic tuberculous adenitis or scrofula 
differs from that which produces tuberculosis mother parts', or whether it is 
the local conditions in the glands which accouniffor the slow development and 
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Efliuaer course, The experiments of Arloing would indicate that the vims wai 
jfcttefiuated or milder, for he has shown that the caseous material of a lymph- 
||pA-killed guinea-pigs, while rabbits escaped. The guinea-pig, as is well 
■BjSwky is the more susceptible animal of the two. The observations of Lin- 
U&g&MtiU m ore p onclusive. as showing a variation in the virulence of the 
feh erele bacillus. Guinea-pigs inoculated with ordinary tubercle showed 
lymphatic infection within the first week, and the animals vliod within three 
monthB; infected with material from scrofulous glands, the lymphatic enlarge¬ 
ment did not appear until the second or third week, and the animals sur¬ 
vived for six or seven months. He showed, moreover, that the virulence of the 
infection ohtained from the scrofulous glands increased in intensity by passing 
tljjppgh a series of guinea-pigs. In a certain number of cases the infection is 
with the bovine germ, but exactly in what proportion, and with what special 
clinical features have not yet been determined. 

Tuberculous adenitis, met with at all ages, is more common ia -children 
than, in adults; and may occur in old age. * 

Tubercle bacilli are ubiquitous; all are exposed to infection, and upon^Hj. 
local conditions, whether favorable or unfavorable, depends the fate oJ^mflL 
organisms which find lodgment in our bodies. A special predisposing 
in lymphatic tuberculosis is catarrh of the mucous membranes, which inlM® 
excitos slight adenitis of the neighboring glands. In a child with constant^ 
recurring naso-pharyngeal catarrh, the bacilli which lodge on the mucous 
membranes find in all probability the gateways less strictly guarded and are 
taken" up by the lymphatics and passed to the nearest glands. The impor¬ 
tance of the tonsils as an infection-atrium has of late been urged. In condi¬ 
tions of health the local resistance, or, as some would put it, the phagocytes, 
would be active enough to deal with the invaders, but the irritationsjif a 
chronic catarrh weakens the resistance of the lymph-tissue, and the baci^Bm, 
enabled to grow and gradually to change a simple into a tuberculous adeilM; 
(The frequent association of tuberculous adenitis of the bronchial glands 
iwhooping-cough and with measles, and the frequent association of tubercle 
•in the mesenteric glands in children with intestinal catarrh, find in this way 
a rational explanation. After all, as Virchow pointed out, an > increased vul¬ 
nerability of the tissue, however brought about, is the important factor in the 
disease. 

The following are some offeatures of interest in tuberculous ade- 
. nitis: 

(a) The local character of the disease. Thus, the glands of the neck, or 
at the bifurcation of the bronchi, or those of the mesentery, may be alone 
involved. 


(6) The tendency to spontaneous healing. In a large proportion of the 
cases the battle which ensues between the bacilli and the protective forces is 
long; but the latter are finally successful, and we find in the calcified rem¬ 
nants in the bronchial and mesenteric lymph-glands evidences of victory. 
Too often in the bronchial glands a truce only is declared and hostilities may 
break out afresh in the form of an acute tuberculosis. 

(c) The tendency of tuberculous adenitis to pass on to suppuration. The 
•frequency with which, particularly in the glands of the neck, we find the tuber¬ 
culous processes associated with suppuration is a special feature of this form 
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of adenitis. In nearly .all instances the- p us in atarilc. Whether the suppiira- 
tion is excited by the. bacilli or by their products, or whether it is the result 
of a mixed infection with pus organisms, which are subsequently destroyed, 
has not been settled. 

(d) The existence of an unhealed focus of tuberculous adenitis is a con¬ 
stant menace to the organism. It is safe to say that in three-foUrths.oLthe 
instances of acutfe tuberculosis the infection is derived from this source. On 
the other hand, it has been urged that scrofula in childhood gives a sort «4j 
protection against tuberculosis in adult life. We certainly do meet with malM 
persons of exceptional bodily vigor who in childhood had enlarged glands, but 
the evidence which Marfan brings forward in support of this view is not coni 
elusive. 

Clinical Forms. —Generalized Tuberculous Lymphadenitis. —In excep¬ 
tional instances we find diffuse tuberculosis of nearly all the lymph-glands of 
the body.-with. little or no involvement of other parts. The most extreme cases 
of it, which I have seen, have been in negro patients. Tjfo well-marked cases 
occurred at the Philadelphia Hospital. In a woman, the chart from April, 
188?; until March, 1889, showed persistent fever, ranging from 101° to 103°, 
occasionally rising to 104°. On December 16th the glands oar the right sido 
pf the neck were removed. After an attack of erysipelas, on February 17th, 
she gradually sank and died March 5th. The lungs presented only one or two 
puckered spots at the apices. The bronchial, retro-peritoneal, and mesenteric 
glands were greatly enlarged and caseous. There was no intestinal, uterine, 
or bone disease. The continuous high fever in this case depended apparently 
upon the tuberculous adenitis, which was much more extensive than was sup¬ 
posed during life. In these instances the enlargement is most marked in the 
retro-peritoneal, bronchial, and mesenteric glands, but may be also present 
in the groups of external glands. Occurring acutely, it presents a picture 
resembling Hodgkin’s disease., In a case which died in the Montreal General 
Hospital this diagnosis was made. The cervical and axillary glands were 
enormously enlarged, and death was caused by infiltration of the larynx. In 
infants and children there is a form of general tuberculous adenitis in which 
the various groups of glands are successively, more rarely simultaneously, in¬ 
volved, and in which death is caused either by cachexia, or by an acute infec¬ 
tion of the meninges. 

Local Tuberculous Adenitis. — (a) Cervical. — This is the most com¬ 
mon form met with in children. It is seen particularly among the poor and 
those who live continuously in the impure atmosphere of badly ventilated 
lodgings. Children in foundling hospitals and asylums are specially prone to 
the disease. In the United States it is most common in the negro race. As 
already stated, it is often met with in catarrh of the nose and throat, or chronic 
enlargement of the tonsils; or the child may have had eczema of the scalp or 
a purulent otitis. 

.The submaxillaiy glands are first involved, and are popularly spoken of 
as enlarged kernels. They are usually larger on one side than on the other. 
As they increase in size, the individual tumors can be felt; the surface is 
smooth and the consistence firm. They may remain isolated, but more com¬ 
monly they form large, knotted masses, over which the skin is, as a rule, freely 
movable. In many cases the skin ultimately becomes adherent, and inflam- 
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ination and suppuration occur. An abscess points and, unless opened, bursts, 
Reaving a sinus which heals slowly. The disease is frequently associated with 
(pryaj, With eczema of the scalp, car, or lips, and with conjunctivitis or kora- 
When the glands are large and growing actively, thero is fever. The 
^Subjects are usually amemic, particularly if suppuration has occurred. The 
progress of this form of adenitis is slow and tedious. Death, however, rarely 
follows, and many aggravated cases in children ultimately get well. Not only 
ythe submaxillaiy group, but the glands above the clavicle and in the posterior 
•cervical triangle, may be involved. In other instances the cervical and axil¬ 
lary glands are involved together, forming a continuous chain which extends 
beneath the clavicle and the pectoral muscle. With them the bronchial glands 
may also be enlarged and caseous. Not infrequently the enlargement of the 
supra-clavicular and axillary group of glands on one side precedes a tubercu¬ 
lous pleurisy or pulmonary tuberculosis. 

(6) Tracheo-bronchial .—The mediastinal lymph-glands constitute filters 
in which lodge the'^farious foreign particles which escape the normal phago¬ 
cytes of bronchi and lungs. Among these foreign particles, and probably 
attached to them, tubercle bacilli are not uncommon, and we find tubercles and 
caseous matter<iwith great frequency in this group. Northrup found them in¬ 
volved in every one of 127 cases of tuberculosis at the New York Foundling 
Hospital. This tuberculous adenitis may, in the bronchial glands, attain the 
dimensions of a tumor of large size. But even when this occurs there may 
be no pressure symptoms. In children the bronchial adenitis is apt to be 
associated with suppuration. The effects of these enlarged glands are very 
varied, and for full details the reader is referred to the elaborate section in 
the Traite of Barthez and Sann6e (tome iii). It is sufficient here to say that 
there are instances on record of compression of the superior cava, of the pulmo¬ 
nary artery, and of the azygos vein. The trachea and bronchi, though often 
flattened, are rarely seriously compressed. The pneumogastric nerve may be 
'involved, particularly the recurrent laryngeal branch. More important really 
are the perforations of the enlarged and softened glands into the bronchi or 
trachea, or a sort of secondary cyst may be formed between the lung and the 
trachea. Asphyxia has been caused by blocking of the larynx by a case¬ 
ous gland which has ulcerated through the bronchus (Voelcker), and Cyril 
Ogle has reported a case in which the ulcerated gland practically occluded 
both bronchi. Perforations of the vessels are much less common, but the pul¬ 
monary artery and the aorta have been opened. Perforation of tbe oesophagus 
has been described in several cases. One of the most serious effects is infec¬ 
tion of the lung or pleura by the caseous glands situated deep along the 
bronchi. This may, as is often clearly seen, be by direct contact, and it may 
be difficult to determine in some sections where the caseous bronchial gland 
terminates and the pulmonary tissue begins. In other instances it takes place 
along the root of the lung and is subplcural. Among other sequences may 
be mentioned diverticu lum of the ccsopha gu a^fol 1 owing adhesion of an enlarged 
gland and its subs eque nt. .attraction,; ana, Th the case of the anterior medi- 
;.';nand aortic groups, the frequent production of pericarditis, either by 
contact or by rupture of a softened gland into the sac. 

A serious danger is systemic infection, which takes place through the 
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(c) Mesenteric ; Tabes mesenterica .—In this affection, the abdominal 
scrofula of old writers, the glands of the mesentery and retro-peritonsraj^ be¬ 
come enlarged and caseate; more rarely they suppurate or calcify. ' A slight 
t uberculous a denitis is extremely common in children, and is often accidentally 
found (post mortem) when the children have died of other diseases. It i<iay, 
las a primary lesion associated with intestinal catarrh, or it may be secondftfJSl 
to tuberculous disease of the intestines. 

The statistics of abdominal tuberculosis show a great variation in different 
localities. The small percentage in New York, less than one per cent ofatf| 
cases (Bovaird and Mt. Sinai Hospital figures), contrasts with the high 
ure, 18 per cent, for England, and the same has been demonstrated roffij 
cently for Scotland by John Thomson, 3t57 for Edinburgh and 4.51 fo* 
Glasgow. The general involvement of the glands interferes seriously With 
nutrition, and the patients are puny, wasted, and amende. The abdomen is v 
enlarged and tympanitic; diarrhoea is a constant feature; the stools are thin 
and offensive. There is moderate fever, but the general wasting and debility 
are the most characteristic features. The enlarged glands can not often be 
felt, owing to the distended condition of the bowels. These cases are often 
spoken of as consumption of-ilia bowels, but in a majority of them the intes¬ 
tines do not present tuberculous lesions. In a considerable number of the 
cases of tabes mesenterica the peritoneum is also involved, and in such the 
■abdomen is large and hard, and nodules may be felt. 

In adults tuberculous disease of the mesenteric glands may occur as a 
primary affection, or in association with pulmonary disease. Large tumors 
may exist without tuberculous disease in the intestines or in any other part. 

2. Tuberculosis of the Serous Membranes. 

General Serous Membrane Tuberculosis (Polyorrhomenitis). —The 
serous membranes may bo chiefly involved, simultaneously or consecutively, 
presenting a distinctive and readily recognizable clinical type of tuberculosis. 
There are three groups of cases. First, those in which an acute tuberculosis 
of the peritonaeum and pleurae occurs rapidly, caused by local disease of the 
tubes in women, or of the mediastinal or bronchial lymph-glands. Secondly, 
cases in which the disease is more chronic, with exudation into both perito¬ 
naeum and pleurae, the formation of cheesy masses, and the occurrence of ulcer¬ 
ative and suppurative processes. Tiddly, there are cases in which the pleuro¬ 
peritoneal affection is still more chronic, the tubercles hard and fibroid, the 
. membranes much thickened, and with little or no exudate. In any one of 
‘these three forms the pericardium may be involved with the pleurae and peri- 

a um. It is important to bear in mind that there may be in these cases 
isceral tuberculosis. 

1 Tuberculosis oe the Pleura.— 1 . Acute tuberculous pleurisy. It is dif¬ 
ficult in the present state of our knowledge to estimate the proportion of 
instances of acute pleurisy due to tuberculosis (see Acute Pleurisy). The 
cases are rarely fatal. Here, too, therWure three groups of cases: (a) Acute 
tuberculous pleurisy with subsequent ehrohic course. (5) Secondary and ter¬ 
minal forms of acute pleurisy (these are not uncommon in hospital practice). 
And (c^ « form of acute tuberculous suppurative pleurisy. A considerable 
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number of the purulent pleurisies, designated as latent and chronic, are 
caused by tubercle bacilli, but the fact is not so widely recognized that there 
is fttiacute, ulcerative, and suppurative disease which may run a very rapid 
eflunte. The pleurisy sets in abruptly, with pain in the side, fever, cough, and 
sometimes with a chill. There may be nothing to suggest a tuberculous pro¬ 
fess, and the subjeet may have a fine physique and come of healthy stock. 
E The subacute and chronic tuberculous pleurisies are morb common. The 
tergest group of cases comprises those with sero-fibrinous effusion. The onset 
RSnsidinus, the true character of the disease is frequently overlooked, and in 
liiSaost every instance there are tuberculous foci in the lungs and in the bron- 
Jpul glands. These are cases in which the termination is often in pulmonary 
tuberculosis or general miliary .tuberculosis. In a few cases the exudate 
becomes purulent. 

i An d, lastly,, there is a chronic ad hesi ve pleuri sy, a primary proliferative 
’forpi whioh ia nf long standing, may loud to very great thickening Of tfalTTfiem- 
brane, and sometimes to invasion of the lung. 

Secondary tuberculous pleurisy is very common. The visceral layer is 
always involved in pulmonary tuberculosis. Adhesions usually form and a 
chronic pleurisy results, which may be simple, but usually tubercles are scat¬ 
tered through the adhesions. An acute tuberculous pleurisy may result from 
direct extension. The fluid may be sero-fibrinous or hemorrhagic, or may 
become purulent. And, lastly, a very common event in pulmonary tubercu¬ 
losis is the perforation of a superficial spot of softening, and the production 
of pyp-pneumothorax. 

The general symptomatology of these forms will be considered under dis¬ 
ease of the pleura. 

Tuberculosis oi’ the Pericabdium. —Miliary tubercles may occur as a 
part of a general infection, but the term is properly limited to those cases 
in which, either as a primary or secondary process, there is extensive disease 
of the membrane. Tuberculosis is not so common in the pericardium as in 
the_pleura and peritonaeum, but it is certainly more common than the litera¬ 
ture would lead us to suppose. George Norris found 82 instances among 
1,780 post mortems in tuberculous subjects. , 

We may recognize four groups of cases: First, those in which the condi¬ 
tion is entirely latent, and the disease is discovered accidentally in individuals 
who have died of other affections or of chronic pulmonary tuberculosis. 

second group, in which the symptoms are those of cardiac insufficiency 
following the dilatation and hypertrophy consequent upon a chronic adhesive 
pericarditis. The symptoms are those of cardiac dropsy, and suggest either 
idiopathic hypertrophy and dilatation, or, if there is a loud blowing systolic 
murmur at die apex, mitral valve disease, either insufficiency or stenosis. 
There are cases of adherent pericardium in which a bruit is heard dkich 
resembles the rumbling presystolie murmur (T. Fisher). The condition of 
adherent pericardium is usually overlooked. 

" In a third group the clinical picture is that of an acute tuberculosis, either 
general or with cerebro-spinal manifestations, which has had its origin from 
the tuberculous pericardium or tuberculous mediastinal lymph-glands. 

A fourth group, with symptoms of acute pericarditis, includes cases in 
which the affection is acute and accompanied with more or less exudation 
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of a aero-fibrinous, haemorrhagic, or purulent character. There majy be 
suspicion whatever of the tuberculous nature of the trouble. 

Tuberculosis of TUB Pebiton^um. —In connection with miliary aid, 
^chronic pulmonary'tuberculosis it is not uncommon to find the peritonaeum* 
studded with small gray granulations. They are constantly present on the 
serous surface of, tuberculous ulcers of the intestines. Apart from these con¬ 
ditions the membrane is often the seat of extensive tuberculous disease, which 
occurs in the following forms: 

(1) Acute miliary tuberculosis with sero-fibrinous or bloody exudation. 

(2) Chronic tuberculosis, characterized by larger growths, which tend to 
. caseate and ulcerate. The exudate is purulent or serotpmulent, and is often 

sacculated* 

(3) Chronic fibroid tuberculosis, which may be subacute from the onset, 
or which may represent the final stage of an acute miliary eruption. The 
tubercles are hard and pigmented. There is little or no exudation, and the 
Sfrous surfaces .axe -matted ,together by adhesions. 

The process may be primary and local, which was the case in 5 of 17 
post mortems. In children the infection appears to pass from the intestines, 
and in adults this is the source in the cases associated with chronic phthisis. 
In women the disease extends commonly from the Fallopian tubes. ..In at 
least 30 or 40 per cent of the instances of laparotomy in this affection reported 
•by gynecologists the infection was from them. The prostate or the sem¬ 
inal vesicles may be the starting-point. In many cases the peritonaeum is 
involved with the pleura and pericardium, particularly with the former 
membrane. 

It is interesting to note that certain morbid conditions of the abdominal 
organs predispose to the development of the disease; thus patients with cirrho¬ 
sis of the liver very often die of an acute tuberculous peritonitis. The fre¬ 
quency with which the condition is met with in operations upon ovarian 
tumors has been commented upon by gynaecologists. Many cases have fol¬ 
lowed trauma of the abdomen. A very interesting feature is the occurrence 
of tuberculosis in hernial sacs. The condition is not very uncommon. In a 
. ^majority of the instances it has been discovered accidentally during the oper- 
v ation for radical cure or for strangulation. In 7 instances the sac alone was 
involved. 

It is generally stated that males are attacked oftencr than females, but 
$'■ in the collected statistics I find the cases to be twice as numerous in females 
i; ' as in males; in the ratio, indeed, of 131 to 60. • 

Tuberculous peritonitis occurs at all ages. It is common in children asso¬ 
ciated with intestinal and mesenteric disease. The incidence is most fre¬ 
quent between the ages of twenty and forty. It may occur in advanced life. 
In one of my cases the patient was eighty-two years' of age. Of 357 cases 
collected by me from the literature, there were under ten years, 27; between 
ten and twenty, 75; from twenty to thirty' 87; between' thirty and forty, 71; 
from forty to fifty,'61; from fifty to sixty, 19; from sixty to seventy, 4; 
above seventy, 2. In America it is more common in the negro than in the 
white race. More blacks than whites, 77 to 70,' were admitted to the Johns 
Hopkins Hospital (Hamman). 

Symptoms. —In certain special features the tuberculous varies consider- 
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ably from other forms of peritonitis. It presents a symptom-complex of 
extraordinary diversity. 

In the first place, the process may be latent and met with accidentally 
in the operation for hernia or for ovarian tumor. The acute onset is not 
uncommon. Four cases in our records were diagnosed appendicitis, two acute 
cholecystitis, and six had symptoms of intestinal obstruction, in two of these 
coming on with great abruptness (Hamman). The cases have been mistaken 
for strangulated hernia. Other cases set in acutely with fever, abdominal 
tenderness, and the symptoms of ordinary acute peritonitis. Cases with a 
i.slow onset, abdominal tenderness, tympanites, and low continuous fever are 
'often mistaken for typhoid fever. 

Ascites is frequent, but the effusion is rarely large. It is sometimes luem- 
Orrhagic. In this form the diagnosis may rest between an acute miliary 
cancer, cirrhosis of tire liver, and a chronic simple peritonitis—conditions 
Which usually offer no special difficulties in differentiation. A most impor¬ 
tant point is the simultaneous presence of a pleurisy. The tuberculin test 
may be used. Tympanites may be present in the very acute cases, when it 
is due to" loss of tone in the intestines, owing to inflammatory infiltration; or 
it may occur in the old, long-standing cases when universal adhesion has taken 
place between the parietal and visceral layers. Fever is a marked symptom 
in the' acute cases, and the temperature may reach 103° or 104°. In many 
instances the fever is slight. In the more chronic cases subnormal tempera¬ 
tures are common, and for days the temperature may not rise above 97°, and 
the morning record may be as low as 95.5°. An occasional symptom is pig¬ 
mentation of the skin, which in some eases has led to the diagnosis of Addi¬ 
son’s disease. A striking peculiarity of tuberculous peritonitis is the fre¬ 
quency with which the condition either simulates or is associated with tumor. 
This may be: 

(а) Omental, due to .puckering and rolling of this membrane until it 
forms an elongated firm mass, attached to the transverse colon and lying 
athwart the upper part of the abdomen. This cord-like structure is. found 
also with cancerous peritonitis, but is much more common in tuberculosis. 
Gairdner has called special attention to this form of tumor, and in children 
has seen it undergo gradual resolution. A resonant percussion note may 
sometimes be elicited above the mass. Though usually situated near the 
umbilicus, the omental mass may form a prominent tumor in the right iliac 
region. 

(б) Sacculated exudation, in which the effusion is limited and confined 
by adhesions between the coils, the parietal peritonaeum, the mesentery, and 
the abdominal or pelvic organs. This encysted exudate is most common in 
the middle zone, and has frequently been mistaken fo r ovarian tumor. It may 
occupy the entire anterior portion of the peritonaeum, or there may be a more 
limited saccular exudate on one side or the other. Within the pelvis it is 
associated with disease of the Fallopian tubes. Eighteen cases in the gyneco¬ 
logical wards (J. H. H.) were operated upon for pyosalpinx (Hamman). 

(c) In rare cases the tumor formations may be due to great retraction 
or thickening of the intestinal coils. The small intestine is found short¬ 
ened, the walls enormously thickened, and the entire coil may form a firm 
knot close against the spine, giving on examination the idea of a solid jnass. 
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Not the small intestine only, but the entire bowel from the auoaenum w 
rectum, has been found forming such a hard nodular tumor. 

(d) Mesenteric glands, which occasionally form very large, tumonja* 
masses, more commonly found in children than in adults. This conditpK 
may be confined to the abdominal glands. Ascites may coexist. The coofij 
tion must be distinguished from that in children, in which) with ascites' 4 ® 
tympanites—sometimes both—there can be felt irregular nodular masses, dij| 
to large caseous formations between the intestinal coils. No doubt in a con¬ 
siderable number of cases of the so-called tabes mesenterica, particularly in 
those with enlargement and hardness of the abdomen—the condition which 
the French call can-eau —there is involvement also of the peritonaeum. 

The diagnosis of these peritoneal tumors is sometimes very difficult. The 
omental mass is a loss frequent source of error than any other; but, as already 
mentioned, a similar condition may occur in cancer. The most important 
problem is the diagnosis of the saccular exudation from ovarian tumor. In 
fully one-third of the recorded cases of laparotomy in tuberculous peritonitis, 
the diagnosis of cystic ovarian disease had been made. The most suggestive 
points for consideration are the history of the patient and the evidence of 
old tuberculous lesions. The physical condition is not of much help, as in 
many instances the patients have been robust and well nourished.. Irregular 
febrile attacks, gastro-intestinal disturbance, and pains are more common 
in tuberculous disease. Unless inflamed there is usually not much fever with 
ovarian cysts. Thejocaljigns. are very deceptive, and in certain cases have 
conformed in every particular to those of cystic disease. The outlines in sac¬ 
cular exudation are rarely, so well defined. The position and form may be 
variable, owing to alterations in the size of the coils of which in parts the 
walls are composed. Nodular cheesy masses may sometimes be felt at the 
periphery. Depression of the vaginal wall is mentioned as occurring in 
encysted peritonitis; but it is also found in ovarian tumor. Lastly, the con¬ 
dition of the Fallopian tuboB, of the lungs and the pleura;, should be thor¬ 
oughly examined. The association of salpingitis with an ill-defined anoma¬ 
lous mass in the abdomen should arouse suspicion, as should also involvement 
of the pleura, the apex of one lung, or a testis in the male. 

iw. Pulmonary Tuberculosis ( Phthisis, Consumption). 

Three clinical groups may be conveniently recognized: (1) tuber.culo- 
pneumoryfi phthisis —acute phthisis; (2) chronic ulcerative phthisis; and (3) 
fibroid phthisis. 

According to the mode of infection there are two distinct types of lesions: 

(a) When the bacilli reach the lungs through the blood-vessels or lym¬ 
phatics the primary lesion is usually in the tissues of the alveolar walls, in 
the capillary vessels, the epithelium of the air-cells, and in the connective- 
tissue framework of the septa. The irritation of the bacilli produces, within 
a few days, the small, gray miliary nodules, involving several alveoli and con¬ 
sisting largely of round, cuboidal, uninuclear epithelioid cells. Depending 
upon the number of bacilli which reach the lung in this way, either a localized 
or a general tuberculosis is excited. The tubercles may be uniformly scat- 
* tered through both lungs and form a part of a general miliary tuberculo- 
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B they may be confined to the lungs, or even in great part to one lung, 
inges which the tubercles undergo have already been referred to. The 
stages may be: (1) Arrest of the process of cell division, gradual 
9 of the tubercle, and ultimately complete fibroid transformation. 
■Sfiatioa-of the centre of the tubercle, extension at the periphery by 
ation of the epithelioid and lymphoid cells, so that the individual 
tubercles or small groups become confluent and form diffuse areas which 
undergo caseation and softening. (3) Occasionally as a result of intense 
infection of a localized region through the blood-vessels the tubercles are 
thickly set. The intervening tissue becomes acutely inflamed, the air-cells 
are filled with the products of a desquamative pneumonia, and many lobules 
are involved. 

(6) When the bacilli reach the lung through the bronchi—inhalation or 
aspiiatiaa-iuberculosis—the picture differs. The smaller bronchi anil bron¬ 
chioles are more extensively affected; the process is not confined to single 
groups of alveoli, but has a more lobular arrangement, and the tuberculous 
masses from the outset are larger, more diffuse, and may in some cases involve 
an entire lobe or the greater part of a lung. It is in this mode of infection 
that wo see the characteristic peri-bronchial granulations and the areas of 
the so-called nodular broncho-pneumonia. These broncho-pneumonic areas, 
with on the one hand caseation, ulceration, and cavity formation, and on the 
other sclerosis and limitation, make up the essential elements in the anatom¬ 
ical picture of tuberculous phthisis. 

1. Acute Pneumonic Tuberculosis of the Lungs. 

This form, known also by the name of galloping consumption, is met with 
both in children and adults. In the former many of the cases are mistaken 
for simple broncho-pneumonia. 

Two .types may be recognized, the pneumonic and broncho-pneumonic. 
The Pneumonic Form.—In the pneumonic form one lobe may be involved, 
or in some instances an entire lung. The organ is heavy, the affected portion 
airless; the pleura is usually covered with a thin exudate, and on section the 
picture resembles closely that of ordinary hepatization. The fallowing is an 
extract from the post-mortem report of a case in which death occurred twenty- 
nine days after the onset of the illness, having all the characters of an acute 
pneumonia: “Left lung weighs 1,500 grammes (double the weight of the 
other organ) and is heavy and airless, crepitant only at the anterior margins. 
Section shows a small cavity the size of a'walnut at the apex, about which 
are scattered tubercles in a consolidated tissue. The greater part of the lung 
presents a grayish-white appearance due to the aggregation of tubercles which 
in some places have a continuous, uniform appearance, in others are sur¬ 
rounded by an injected and consolidated lung-tissue. Toward the margins of 
the lower lobe strands of this firm reddish tissue separate' amende, dry areas. 
There are in the right lung three or four small groups of tubercles but no 
caseous masses. The bronchial glands are not tuberculous.” Here the intense 
local infection was due to the small focus at the apex of the lung, probably an 
aspiration process. 

Only the most careful inspection may reveal the presence of miliary tuber¬ 
cles, or the attention may be arrested by the detection of tubercles in the other 
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lung or in the bronchial glands. The jgiflcessLmay, involve only one.lobe. 
There may be older aTefls which are of a peculiarly yellowish-white.>color and 
distinctly caseous. The most remarkable picture is presented by .eases of this 
kind in which the disease lasts for some months. A lobe or aa-antira*lung 
may be enlarged, firm, airless throughout, and converted into a dry, yellowish- 
white, cheesy substance. Cases are met with in which the entire lung frQjte 
apex to base is in this condition, with perhaps only a small, narrow areaW ' 
air-containing tissue on the margin. More commonly, if the case has lastly, 
for two or three months, rapid softening has taken place at the apex withf 
extensive cavity formation. 

Males are much more frequently attacked than females. Of my series of 
15 cases, 11 were in males. The onset was acute in 13, with a chill in 9. Ba¬ 
cilli were found in the sputum in one case as early as the fourth day. Fraenkel 
and Troje believe that the cases are of bronchogcnous origin, due to infection 
from a small focus somewhere in the lung. They found tubercle bacilli alone 
in 11 of their 12 cases. Tendeloo reports a fatal case on the sixth day, and 
regards the infection as sometimes hematogenous. 

Symptoms.— The attack sets in abruptly with a chill, usually in an indi¬ 
vidual who has enjoyed good health, although in many cases the onset has 
been preceded by T exposure to cold, or there have been debilitating circum¬ 
stances. .'The temperature rises rapidly after the chill, there are .pain in the 
side, and cough, with at first mucoid, subsequently rusty-colored expectora¬ 
tion which may contain tubercle bacilli. The dyspnoea may become extremo 
and the patient may have suffocative attacks. The physical examination shows 
involvement of one lobe or of one lung, with signs of consolidation, dulness, in¬ 
creased fremitus, at first feeble or suppressed vesicular murmur, tend subse¬ 
quently well-marked bronchial breathing. The upper or lower lobe may be 
involved, or in some cases the entire lung. 

At this time, as a rule, no suspicion enters the mind of the practitioner 
that the case is anything but one of frank lobar pneumonia. Occasionally 
there may be suspicious circumstances in the history of the patient or in his 
family; but, as a rule, no stress is laid upon them in view of the intense and 
characteristic«mode of onset. Between the eighth and tenth day, instead 
of the expected crisis, the condition becomes aggravated, the temperature is 
irregular, and the pulse more rapid. There may be sweating, and the expec¬ 
toration becomes muco-purulent and greenish in color—a point of special 
importance, to which Traube called attention. Even in the second or third, 
week, with the persistence of these symptoms, the physician tries to console 
himself with the idea that the case is one of unresolved pneumonia, and that 
all will yet be well. Gradually, however, the severity of the symptoms, the 
presence of physical signs indicating softening, the existence of elastic tissue 
^and tubercle bacilli in the sputa present the mournful proofs that the case is 
one of acute pneumonic phthisis. Death may occur on the sixth day, as in 
a case of Tendeloo. The earliest death in my series was on the thirteenth day. 
A majority of the cases drag on, and death does not occur until the third 
month. In a few cases, even after a stormy onset and active course, the symp¬ 
toms subside and the patient passes into the chronic stage. 

Duewosis.—Waters, of Liverpool, who gave an admirable description of 
.these cases, called attention to the difficulty in distinguishing them from ordi- 
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nary pneumonia. Certainly the mode of onset affords no criterion whatever. 
,A healthy, robust-looking young Irishman, a eab-driVer, who had been kept 
waiting on a cold, blustering night until three in the morning, was seized the 
next afternoon with a violent chill, and the following day was admitted to 
my wards at the University Hospital, Philadelphia. He was made the sub¬ 
ject of a clinical lecture on the fifth day, when there was absent no single 
feature in history, symptoms, or physical signs of acute lolJar pneumonia of 
the right upper lobe. It was not until ten days later, when bacilli were found 
in his expectoration, that we were made aware of the true nature of the case. 
IJajpw.of no criterion by which cases of this kind can be distinguished in the 
early stage. A point to which Traube called attention, and which is also 
referred to as important by IHrard and Cornil, is the.absence of breath-sounds 
in the consolidated region; but this, I am sure, does not hold good in all cases. 
The tubular breathing may be intense and marked as early as the fourth day; 
and again, how common it is to have, as one of the earliest and most suggestive 
symptoms of lobar pneumonia, suppression or enfeeblement of the vesicular 
murmur 1 In many eases, however, there are suspicious circumstances in the 
onset: the patient has been in bad health, or may have had previous pulmo¬ 
nary trouble, or there are recurring chills. Careful examination of the sputa 
and a study of the physical signs from day to day can alone determine the 
true nature of the case. In one of my cases the bacilli were found on the 
fourth day. A point of some moment is the character of the fever, which 
in true pneumonia is more continuous, particularly in severe cases, whereas 
in this form of tuberculosis remissions of 1.5° or 2° are not infrequent. 

Acute tuberculous broncho-pneumonia is more common, particularly in 
children, and forms a majority of the eases of phthisis fiorida, or “ galloping 
consumption.” It is an acute caseous broncho-pneumonia, starting in the 
smaller tubes, which become blocked with a cheesy substance, while the air- 
cells of the lobule are filled with the products of a catarrhal pneumonia. In 
the early stages the areas have a grayish-red, later an opaque-white, caseous 
appearance. By the fusion of contiguous masses an entire lobe may be ren¬ 
dered nearly solid, but there can usually be seen between the groups areas of 
crepitant air tissue. This is not an uncommon picture in the acute phthisis 
of adults, but it is still more frequent in children. The following is an ex¬ 
tract from the post-mortem report of a case on a child aged four months, 
who died in the sixth week of illness: “ On section, the right upper lobe 
is occupied with caseous masses from 5 to 12 mm. in diameter, separated 
from each other by an intervening tissue of a deep-red color. The bronchi are 
filled with cheesy substance. The middle and lower lobes are studded with 
tubercles, many of which are becoming caseous. Toward the diaphragmatic 
surface of the lower lobe there is a small cavity the size of a marble. The 
left lung is more crepitant and uniformly studded with tubercles of all sizes, 
some as large as peas. The bronchial glands are very large, and one contains 
a tuberculous abscess.” 

There is a form of tuberculous aspiration pneumonia, to which Baumler 
has called attention, occurring as a sequence of hjemoptysis, and due to the 
aspiration of blood and the contents of pulmonary cavities into the finer tabes. 
There are fever, dyspncea, and signs of a diffuse broncho-pneumonia, some 
of these cases run a very rapid course, and are examples of galloping consump- 
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tion following haemoptysis. This accident may occur not only early 
disease, but may follow haemorrhage in a well-marked pulmonary tubereplaflBgj 
In children the enlarged bronchial glands usually surround the rooi^g^ 
the lung, and even pass deeply into the substance, and the lobules are oJ9| 

involved by direct contact. jg®| 

In other casps the caseous broneho-pneumonia involves groups of ayjgtp 
or lobules in different portions of the lungs, more commonly at both : a|WB| 
forming areas from 1 to 3 cm. in diameter, The size of the mass depeil^v 
largely upon that of the bronchus involved. There are cases Which probaHjr 
should come in this category* in which, with a history of an acute illness of 
from four to eight weeks, the lungs are extensively studded with large gray 
tubercles, ranging in size from 5 to 10 mm. Tn some instances there are 
cheesy masses the size of a cherry. All of these arc grayish-white in color, 
distinctly cheesy, and between the adjacent ones, particularly in the lower 
lobe, there may be recent pneumonia, or the condition of lung which has been 
termed splenization. I n a case of this kind at the Philadelphia Hospital jleath 
plptw nhnnf ttip piq ht.h week from the abrupt onset of the illness, with 
hnmorrhage. There were no extensive areas of consolidation, but the cheesy 
nodules were uniformly scattered throughout both lungs. No softening had 
taken plticG. 

Secondary infections are not uncommon; but Prudden was able to show 
that the tubercle bacillus could produce not only distinct tubercle nodules, 
but also the various kinds of exudative pneumonia, the exudates varying in 
appearance in different cases, which phenomena occurred absolutely without 
the intervention of other organisms. The fact that these latter had not sub¬ 
sequently crept in was shown by cultures at the autopsy on the affected animal. 

Symptoms. —The symptoms of acute broncho-pneumonic phthisis are very 
variable. In adults the disease may attack persons in good health, but over-' 
worked or “run down” from any cause. Hemorrhage initiates the attack 
in a few cases. There may be repeated chills; the temperature is high, the 
pulse rapid, and the respirations are increased. The loss of flesh and strength 
is very striking. 

The physical signs may at first be uncertain and indefinite, but finally 
there are areas of impaired resonance, usually at the apices; the breath- 
sounds are harsh and tubular, with numerous rales. The. s put a may early 
show e lastic tiss ue and t ubercle baci lli. In the acute cases, within three weeks, 
the patient may be in a marked typhoid state, with delirium, dry tongue, and 
high fever. Death may occur within three weeks. In other cases the onset 
is severe, with high fever, rapid loss of flesh and strength, and signs of exten¬ 
sive unilateral or bilateral disease. Softening takes place; there are sweats 
phllla , and progressive emaciation, and all the features of phthisis florida 
Six or eight weeks later the patient may begin to improve, the fever lessens 
the general symptoms abate, and a case which looks as if it would certainly 
terminate fatally within a few weeks drags on and becomes chronic. 

In children the disease most commonly follows the infectious diseases, 
particularly measles and whooping-cough.* The profession is gradually recog- 
nixing the fact that a majority of all such cases are tuberculous. At least 
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■ ie tuberculous broncho-pneumonias may bo recognized. In 
is taken ill suddenly while teething or during convales- 
the temperature rises -rapidly, the cough is severe, and 
of consolidation at one or both apices with rales. Death 
few days, and the lung shows areas of broneho-pncumonia, 
nd there scattered opaque grayish-yellow nodules. Macro- 
tion- does not look tuberculous, but-histologically inllmry 
icilli may be found. Tubercles are usually present in the 
broncHiaFglahds, but Hio appearance of the bronchorpiumiivonia »»«y ^ ex¬ 
c eedingly deceptiv e, and it may require careful microscopical examination to 
determine its tuberculous character. The second group is represented by the 
case of-the child previously quoted, which died at the sixth week with the 
ordinary jgymptoms of severe broncho-pncumouia. And the third group is 
that in which, cfurlng^tbe convaTcscencc from an infectious disease, the child 
is taken ill with fever, cough, and shortness of breath. The severity of the 
symptoms abates within the first fortnight; but there is loss of flesh, the gen¬ 
eral condition is bad, and the physical examination shows the presence of 
scattered riles throughout the lungs, and here and there areas of defective 
resonance. The child has sweats, the fever becomes hectic in character, and 
in many cases the clinical picture gradually passes into that of chronic 
phthisis. 

2. Chronic Ulcerative Tuberculosis of the Lungs. 


TJnder this heading may be grouped the great majority of cases of pul¬ 
monary tuberculosis, in which the lesions proceed to ulceration and softening, 
and ultimately produce the well-known picture of chronic phthisis. At first 
a strictly tuberculous affection, it ultimately becomes, in a majority of cases, 
a mixed disease, many of the most prominent symptoms of which are due to 
septic infection from purulent foci and cavities. 

Morbid Anatomy.—Inspection of the lungs in a case of chronic phthisis 
shows a remarkable variety of lesions, comprising nodular tubercles, diffuse 
tuberculous infiltration, caseous masses, pneumonic areas, cavities of various 
sizes, with changes in the pleura, bronchi, and bronchial glands. 

1. The Distribution of the Lesions. —For years it has been recognized 
that the most advanced lesions are at the apices, and that the disease pro¬ 
gresses downward, usually more rapidly in one of the lungs. This general 
statement, which has passed current in the text-books ever since the masterly 
description of Laennec, has been carefully elaborated by Kingston Fowler, 
who finds that the disease in its onward progress through the lungs follows, 
in a majority of the cases, distinct routes. In the upper lobe the primary 
lesion is not, as a rule, at the extreme apex, but from an inch to an inch and 
a half below the summit of the lung, and nearer to the posterior and external 
borders. The lesion here tends to spread downward, probably from inhala¬ 
tion of the virus, and this -accounts for the frequent circumstance that exami¬ 
nation behind, in the supra-spinous fossa, will give indications of disease before 
any evidences exist at the apex in front. Anteriorly this initial focus corre¬ 
sponds tb a spot just below the centre of the clavicle, and the direction of 
extension in front is along the anterior aspect of the upper lobe, along a line 
running about an inch and a half from the inner ends of the first, second. 
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and third interspaces. . A second less common site of the primary leshWin 
the apex “ corresponds bn the chest wall with the first and second intfirs®es 
below the outer third of the clavicle.” The extension is downward, sdTpat 
the outer part of the upper lobe is chiefly involved. 

In the middle lobe of the right lung the affection usually follows disease 
of the upper lofye on the same side. In the involvement of the lower lobe 
the first secondary infiltration is about an inch to an inch and a half 
the posterior extremity of its apex, and corresponds on the chest watt J 
jspot opposite the fifth dorsal spine. This involvement is of the great 
Iportance clinically, as “ in the great majority of cases, when the physical i 
lpf the disease at the apex are sufficiently definite to allow of the diagnosis 
phthisis being made, the lower lobe is already affected.” Examination, there-' 1 
lore, should be made carefully of this posterior apex in all suspicious cases. 
In this situation the lesion spreads downward and laterally along the line 
of the interlobular septa, a line which is marked by the vertebral border 
of the scapula, when the hand is placed on the opposite scapula and the 
elbow raised above the level of the shoulder. Once, present in an apex, the 
disease usually extends in time to the opposite upper lobe; but not, as a 
rule, until the apex of the lower lobe of the lung first affected has been 
attacked. 

Of 427 cases above mentioned, the right apex was involved in 172, the 
left in 130, both in 111. 

Lesions of the base may be primary, though this is rare. Percy Kidd 
makes the pr oportio n of ^ basic, to apical-phthisis 1 to 500, a smaller number 
than existed in my series. In very chronic cases there may be arrested lesions 
at the apex and more recent lesions at the base. 

2. SUMMAUY OF THE LESIONS IN ChKONIC UlCEBATIVE PlITHISIS.— 
(a) Miliary. Tubercles .—They have one of two distributions: (1) A dissemi¬ 
nation duo to aspiration of tuberculous material, the tubercles being situated 
in the air-cells or the walls of the smaller bronchi; (2) the distribution due 
to dissemination of tubercle bacilli by the lymph current, the tubercles being 
scattered about the old foci in a radial manner—the secondary crop of Laen- 
nec. Much more rarely there is a scattered dissemination from infection here 
and there of the smaller vessels, the tubercles then being situated in the vessel 
walls. Sometimes, in cases with cavity formation at the apex, the greater 
part of the lower lobes presents many groups of firm, sclerotic, miliary tuber¬ 
cles, which may indeed form the distinguishing anatomical feature—a chronic 
miliary tuberculosis. 

(6) Tuberculous Broncho-pneumonia .—In a large proportion of the cases 
of chronic phthisis the terminal bronchiole is the point of origin of the process, 
consequently we find the smaller bronchi and their alveolar territories blocked 
with the accumulated products of inflammation in all stages oi.jweation. 
At an early period a cjoss-section of an arc&jjf tuberculous broncho-pneumonia 
giy& the most characteristic appearance. The central bfonchibleTs 'seen as 
a small orifice, or it is plugged with cheesy contents, while surrounding it is 
a caseous nodule, the so-called peribronchial tubercle. The longitudinal sec¬ 
tion has a somewhat dendritic or foliaccous appearance. The condition of the 
picture depends much upon the slowness or rapidity with which the process 
has advanced. The following changes may occur: 
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Uieeration .—When the caseation takes place rapidly or ulceration occurs 
in the bronchial wall, the mass may break down and form a small cavity. 

Sclerosis .—In other instances the process is more chronic, and fibroid 
changes gradually produce a sclerosis of the affected area. The sclerosis may 
he confined to the margin of the mass, forming a limiting capsule, within 
which is a uniform, firm, cheesy substance, in which lime salts are often 
deposited. This represents the healing of one of these areas of caseous 
broncho-pneumonia. It is only, however, when complete fibroid transforma¬ 
tion or calcification has occurred that we can really speak of healing. In 
many instances the colonies of miliary tubercles about these masses show 
that the virus is still active in them. Subsequently, in ulcerative processes, 
these calcareous bodies—lung-stones, as they are sometimes called—may be 
expectorated. 

(c) Pneumonia .—An important though secondary place is occupied by 
inflammation of the alveoli surrounding the tubercles, which become filled with 
epithelioid cells. The consolidation may extend for some distance about 
the tuberculous foci and unite them into areas of uniform consolidation. 
Although in some instances this inflammatory process may be simple, in 
others it is undoubtedly specific. It is excited by the tubercle bacilli and is 
a manifestation of their action. It may present a very varied appearance; 
in some instances -resembling closely ordinary red hepatization, in others 
being more homogeneous and infiltrated, the so-called infiltration tuberculeuse 
of Laannec. In other cases the contents of the alveoli undergo fatty degen¬ 
eration, and appear on the cut surface as opaque white or yellowish-white 
bodies. In early phthisis much of the consolidation is due to this pneumonic 
infiltration, which may surround for some distance the smaller tuberculous 
foci. 

(d) Cavities .—A vomica is a cavity in the lung tissue, produced by necro¬ 
sis and ulceration. The process usually begins in the wall of the bronchus in 
a tuberculous area. Dilatation is produced by retained secretion, and necrosis 
and ulceration of the wall occur with gradual destruction of the contiguous 
tissues. By extension of the necrosis and ulceration the cavity increases, con¬ 
tiguous ones unite, and in an affected region there may be a series of small 
excavations communicating with a bronchus. In nearly all instances the pro-, 
cess extends from the bronchi, though it is possible for necrosis and softening 
to take place in the centre of a caseous area without primary involvement of 
the bronchial wall. Three forms of cavities may be recognized. 

The fresh ulcerative, seep in acute phthisis, in which there is no limiting 
membrane, but the walls are made up of softened, necrotic, and caseous 
masses. .A small vomica of this sort, situated just beneath the pleura, may 
rupture and cause pneumothorax. In cases of acute tuberculo-pneumonic 
phthisis they may be large, occupying the greater portion of the upper lobe. 
In the chronic ulcerative phthisis, cavities of this sort are invariably present 
in those portions of the lung in which the disease is advancing. At the 
apex there may be a large old cavity with well-defined walls, while at the 
anterior margin of the upper lobes, or in the apices of the lower lobes, there 
are recent ulcerating cavities communicating with the bronchi. 

Cavities with Well-defined Walls .—A majority of the cavities in the 
chronic form of phthisis have a well-defined limiting membrane, the inner 
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surface of which constantly produces pus. The walls are crossed By ,t 
ultB which represent remnants of bronchi and blood-vessels. Even the « 
with the well-defined walls extend gradually by a slow necrosis and deaj 
tion of the contiguous lung tissue. The, contents are usually purulent,, 
ilar in character to the grayish nummular sputa coughed up by phthnj 
patients. Not infrequently the membrane is vascular or it may be hof 
rhagic. Occasionally, when gangrene has occurred in the wall, the con* 
are horribly foetid. These cavities may occupy the greater portion of 
apex, forming an irregular series which communicate with each othe& 
with the bronchi, or the entire upper lobe except the anterior margin^ 
be excavated, forming a tliin-walled cavity. In rare instances the proeasA 
proceeded to total excavation of the lung, not a remnant of which rental 
except perhaps a narrow strip at the anterior margin. In a case of this hind,. , 
in a young girl, the cavity held 40 fluid ounces, in another 42 ounces, v 

Quiescent Cavities. —When quite small and surrounded by dense cicatricial 
tissue communicating with the bronchi they form the cicatrices fistuleuses of . 
Laennec. Occasionally one apex may be represented by a series of these small 
cavities, surrounded by dense fibrous tissue. The lining membrane of these 
old cavities may bo quite smooth, almost like a mucous membrane. Cavities 
of any size do not heal completely. _ 

Cases are often seen in which it has been supposed that'a cavity has healed; 
but the signs of excavation are notoriously uncertain, and there may be pec¬ 
toriloquy and cavernous sounds with gurgling resonant r&les in an area of 
consolidation close to a large bronchus. 

In the formation of vomica! the blood-vessels gradually become closed by 
an obliterating inflammation. They are the last structures to yield and may 
be completely exposed in a cavity, even when the circulation is still going on 
in them. Unfortunately, the erosion of a large vessel which has not yet been 
obliterated is by no means infrequent, and causes profuse and often fatal haem¬ 
orrhage. Another common event is the formation of aneurisms on the arte¬ 
ries running in the walls of cavities. These may be small, bunch-like dilata¬ 
tions, or they may form sacs the size of a walnut or even larger. Rasmussen, 
Douglas Potfell, and others have called attention to their importance in haem- 
optysis, under which section they are dealt with more fully. 

And, finally, about cavities of all sorts, the connective tissue grows, tend¬ 
ing to limit their extent. The thickening is particularly marked beneath the 
pleura, and in chronic cases an entire apex may be converted into a mass of 
fibrous tissue, enclosing a few small cavities. _ , , 

(e) Pleura. —Practically, in all cases of chronic phthisis the pleura is in¬ 
volved. Adhesions take place which may be thin and readily tom, or dense 
and firm, uniting layers of from 2 to 5 mm. in thickness. This pleurisy may 
be simple, but in many cases it is tuberculous, and miliary tubercles or case¬ 
ous masses are seen in the thickened membrane. Effusion is not at all infre¬ 
quent, either serous, purulent, or hajmorrhagic. Pneumothorax is a common 

accident. ' , 

(f) Changes in the smaller bronchi control the situation in the early stages 
of tuberculous phthisis, and play an important role throughout the disease. 
The process very often begins in the walls of the smaller tubes and leads to 
caseation, distention with products of inflammation, and broncho-pneumonia 
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lobules. In many cases the visible implication of the bronchus is an 
on upward of a process which has begun in the smallest bronchiole, 
ivolvement weakens the wall, leading to bronchiectasis, not an uncom- 
ent in phthisis. The mucous membrane of the larger bronchi, which is 
involved in a chronic catarrh, is more or less swollen, and in some 
ulcerated. Besides these specific lesions, they may be the sent, espe- 
in children, of inflammation due to secondary invasion,.most frequently 
micrococcus lanceolatus, with the production of a broncho-pneumonia. 
) The bronchial glands, in the more acute cases, are swollen and 
Us. Miliary tubercles and caseous foci are usually present. In cases 
ic phthisis the caseous areas are common, calcification may occur, 
f infrequently purulent softening. 

\hj ’Changes in the other Organs. —Of these, tuberculosis is the most com- 
hton.' In my series of autopsies the brain presented tuberculous lesions in 31, 
the spleen in 33, the liver in 12, the kidneys in 32, the intestines in G5, and 
the pericardium in 7. Other groups of lymphatic glands besides the bron¬ 
chial may be affected. 

Amyloid change is frequent in the liver, spleen, kidneys, and mucous mem¬ 
brane of the intestines. The liver is often the scat of extensive fatty infiltra¬ 
tion, which may cause marked enlargement. The intestinal tuberculosis 
occurs in advanced cases and is responsible in great part for the troublesome 
diarrhoea. 


j Endocarditis is not very uncommon, and was present in 12 of my post 
mortems and in 27 of Percy Kidd’s 500 cases. Tubercle bacilli have been 
found in the vegetations. Tubercles may be present on the endocardium, 
particularly of the right ventricle. 

The larynx is frequently involved, and ulceration of the vocal cords and 
destruction of the epiglottis are not at all uncommon. 

Modes of Onset.—We have already seen that tuberculosis of the lungs 
may occur as the chief part of a general infection, or may set in with symp¬ 
toms which closely simulate acute pneumonia. In the ordinary type of pul¬ 
monary tuberculosis the invasion is gradual and less striking, but presents 
an extraordinarily diverse picture, so that the practitioner is often led into 
error. Among the most characteristic modes of onset are the following: 

(a) Latent Types. —It is probable that many slight, ill-defined ailments 
are due to a local unrecognized tuberculosis of the lung. In the history of 
cases of phthisis such attacks are not infrequently mentioned. 

The disease makes considerable progress before there are serious symp¬ 
toms to arouse the attention of the patient. In workingmen the disease may 
even advance to excavation of an apex before they seek advice. It is not a 
little remarkable how slight the lung symptoms may have been. 

The symptoms may be masked by the existence of serious disease in other 
organs, as in the peritonaeum, intestines, or bones. 

(b) With .Symptoms of Dyspepsia and Anamia. —The gastric mode of 
onset is very common, and the early manifestations may be great irritability 
of. ihejstomach .with vomiting or a type of acid dyspepsia with eructations. 
In young girls (and in children) with this dyspepsia there is very frequently 
a pronounced chloro-anaemia, and the patient complains of palpitation of the 
heart, increasing weakness, slight afternoon fever, and amenorrheea. 
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(c) In a considerable number of eases the onset of pulmonary tuberculo¬ 
sis is with-symptems which suggest nyilarial fever. The patient has repeated 
paroxysms of chills, fevers, and sweats, which may recur with great regular¬ 
ity. In districts in which intermittents prevail there is no more common 
mistake than to confound the initial rigors of pulmonary tuberculosis with 
malaria. 

(d) Onset with Pleurisy. —The first symptoms may be a dry pleurisy over 
an apex, with persistent friction murmur. In other instances the pulmonary 
symptoms have followed an attack of pleurisy with effusion. The exudate 
gradually disappears, but the cough persists and the patient becomes fever¬ 
ish, and gradually signs of disease at one apex become manifest. About one- 
third of all cases of pleurisy with effusion subsequently have pulmonary 
tuberculosis. 

(e) With Laryngeal Symptoms. —The primary localization may be.in the 
larynx, though in a majority of the instances in which huskiness and laryn¬ 
geal symptoms, are the first noticeable features of the disease there are doubt¬ 
less foci already existing in the lung The group of cases in which for many 
months throat and larynx symptoms precede the graver manifestations of pul¬ 
monary phthisis is a very important one. 

(/) Onset with Uaimoptysis. —Frequently the very first symptom of the 
disease is a brisk hemorrhage from the lungs, following which the pulmonary 
symptoms may come on with great rapidity. In other cases the haemoptysis 
recurs, and it may bo months before the symptonjs become well established. 
In a majority of these cases the local tuberculous lesion exists at the date of 
the haemoptysis. 

(g) With Tuberculosis of the Cervico-axillary Glands. —Preceding the 
onset of pulmonary phthisis for months, or even for years, the lymph-glands 
of the neck or of the neck and axilla of one side may be enlarged. These cases 
are by no means infrequent, and they are of importance because of the latency 
of the pulmonary lesions. Nowadays, when operative interference is so com¬ 
mon, it is well to bear in mind that in such patients the corresponding apex of 
the lung may be extensively involved. 

(h) And, lastly, in by far the largest number of all cases the onset is with 
a bronchitis, or, as the patient expresses it, a neglected cold. There has been, 
perhaps, a liability to catch cold easily or the patient has been subject to naso¬ 
pharyngeal catarrh; then, following some unusual exposure, a cough begins, 
which may be frequent and very irritating. The examination of the lungs 
may reveal localized moist sounds at one apex and perhaps wheezing bronchitic 
rales in other parts. In a few cases the early symptoms are often suggestive 
of asthma with marked wheezing and diffuse piping rales. 

Symptoms.—In discussing the symptoms it is usual to divide the disease 
into-three, periods: the.first embracing the time of the growth and develop¬ 
ment of the tubercles; the second, when they soften; and the third, when 
there is a formation of cavities. Unfortunately, these anatomical stages 
can Hot be satisfactorily correlated with corresponding clinical periods, and 
we often find that a patient in the third stage with a well-marked cavity is in 
a far better condition and has greater prospects of recovery than a patient in 
tike first stage with diffuse consolidation. It is therefore better perhaps to 
.disregard them altogether. 
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inoe i i T . Sxmptoms.—Z’ at'ft in the chest may be early and troublesome 
at throughout. It is usually associated with pleurisy, and may be 
.stabbing,in character, and either constant or felt only during cough- 
- Perhaps the commonest situation is in the lower thoracic zone, though 
ome instances it is beneath the scapula or referred to the apex. The 
i may recur at long intervals. Intercostal neuralgia occasionally occurs 
he course of ordinary phthisis. * 

^t Gough is one of the earliest symptoms, and is present in the majority of 
fes from beginning to end. There is nothing peculiar or distinctive about 
. ^.t first dry and hacking, and perhaps scarcely exciting the attention of 
patient, it subsequently becomes looser, more constant, and associated with 
y, muco-purulent expectoration. In the early stages of the disease the 
cough is bronchial in its origin. When cavities have formed it becomes more 
paroxysmal, and is most marked in the morning or after a sleep. Cough is 
not constant symptom, however, and a patient may present himself with 
well-marked excavation at one apex who will declare that he has had little or no 
cough. So, too, there may be well-marked physical signs, dulness and moist 
sounds, without either expectoration or cough. Tn well-established cases the 
nocturnal paroxysms are most distressing and prevent sleep. The cough may 
be of such persistence and severity as to cause vomiting, and the patient 
becomes rapidly emaciated from loss of food—Morton’s cough (1’hlhisiologia, 
1689, p. 101). The laryngeal complications give a peculiarly husky quality 
to the cough, and when erosion and ulceration have proceeded far in the vocal 
cords the coughing becomes much less effective. 

Sput um. —His varies greatly in amount and character at the different 
stages of ordinary phthisis. There are cases with well-marked local signs 
at one apex, with slight cough and moderately high fever, without from day 
to day a trace of expectoration. So, also, there arc instances with the most 
extensive consolidation (caseous pneumonia), and high fever, but without 
enough expectoration to enable an examination for bacilli to be made. Tn the 
early stage of pulmonary tuberculosis the sputum is chiefly catarrhal and has 
a glairy, sago-like ap pearance, due to the presence of alveolar cells which have 
undergone the myeline degeneration. There is nothing distinctive or peculiar 
in this form of expectoration, which may persist for months without indicat¬ 
ing serious trouble. The earliest trace of characteristic sputum may show the 
presence of small grayish or greenish-gray purulent masses. These, when 
coughed up, are always suggestive and should be the portions picked out 
for microscopical examination. As softening comes on, the expectoration 
becomes more profuse and purulent, but may still contain a considerable 
quantity of alveolar epithelium. Finally, when cavities exist, the sputa 
assume the so-called {uiaunular form; each mass is isolated, flattened, 
greenish-gray in color, quite airless, and, when spat into water, sinks to 
the bottom. 

By the microscopical examination of the sputum wc determine whether 
the process is tuberculous, and whether softening has occurred. For tubercle 
bacilli the Ehrlich-Weigert method is the best. The bacilli are seen ns elon¬ 
gated, slightly curved, red rods, sometimes presenting a beaded appearance. 
They are frequently in groups of three or four, but. the number varies consid¬ 
erably. Only one or two may be found in a preparation, or, in some instances. 
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they are so abundant that the entire field is occupied. Repeated examinations 
may be necessary. 

The continued presence of tubercle bacilli in the sputum is an infallible in¬ 
dication of the existence of tuberculosis. 

One or two may possibly be due to accidental inhalation. A number may 
come from a spot of softening 3 by 3 cm. In the nummular sputa of later 
stages the bacilli are very abundant. 

Elastic tissue may be derived from the bronchi, the alveoli, or from the 
arterial coats; and naturally the appearance of the tissue will vary with the 
locality from which it comes. In the examination for this it is not necessary 
to boil the sputum with caustic potash. For years I have used a simple plan 
which was shown to me at the London Hospital by Sir Andrew Clark. This 
method depends upon the fact that in almost all instances- if the sputum is 
spread in a sufficiently thin layer the fragments of elastic tissue can be seen 
with the naked eye. The thick, purulent portions are placed -upon a glass 
plate 15 X 15 cm. and flattened into a thin layer by a second glass plate 
10 X 10 cm. In this compressed grayish layer between the glass slips any 
fragments of elastic tissue show on a black background as grayish-yellow 
spots and can either be examined at once under a low power or the uppermost 
piece of glass is slid along until the fragment is exposed, when it is picked 
out and placed upon the ordinary microscopic slide. Fragments of bread 
and collections of milk-globules may also present an opaque white appearance, 
but with a little practice they can readily be recognized. Fragments of epi¬ 
thelium from the tongue, infiltrated with micrococci, are still more deceptive, 
but the miejoseope at once shows the difference. 

The bronchial elastic tissue forms an elongated network, or two or three 
long, narrow fibres are found close together. From the blood-vessels a some¬ 
what similar form may be seen and occasionally a distinct sheeting is found 
as if it had come from the intima of a good-sized artery. The elastic tissue 
of the alveolar wall is quite distinctive; the fibres arc branched and often 
show the outline of the arrangement of the air-cells. The elastic tissue from 
bronchi or alveoli indicates extensive erosion of a tube and softening of the 
lung-tissue. 

Another occasional constituent of the sputum is blood, which may be pres¬ 
ent as the chief characteristic of the expectoration in haemoptysis or may 
simply tinge the sputum. In chronic cases with large cavities, in addition to 
bacteria, various forms of fungi may be found, of which the aspergillus is the 
most important. Sarcinm may also occur. 

Calcareous Fragments. —Formerly a good deal of stress was laid upon their 
presence in the sputum, and Morton described a phthisis a calculis in pulmoni- 
bus generatis. Bayle also described a separate form of phthisie calculeuse. 
The size of the fragments varies from a small pea to a large cherry. 
As a rule, a single one is ejected; sometimes large numbers are coughed 
up in the course of the disease. They are formed in the lung by the calcifica¬ 
tion of caseous masses, and it is suid ulso occasionally in obstructed bronchi. 
They may come from the bronchial glands by ulceration into the bronchi, and 
there is a case on record of suffocation in a child from this cause. 

The daily amount of expectoration varies. Tn rapidly advancing cases, 
with much cough, it may reach as high as 500 cc. in the day. In cases with 
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foge cavities the chief amount is brought up in the morning. The expcctora- 
Hbhof tuberculous patients usually has a heavy, sweetish odor, and occasion¬ 
ally'it is fetid, owing to decomposition in the cavities. 

. Hemoptysis.—O ne of the most famous of the Hippocratic axioms says, 
“ From a spitting of blood there is a spitting of pus.” ■ The older writers 
thogght that the phthisis was directly due to tho inflammatory or putrefuctivc 
engages caused by the haemorrhage into the lung. Morton, however, in his 
interesting section. Phthisis ah llcemoptue, rather doubted this sequence. 
IffiWiec and Louis, and later in the century Traube, regarded the haemoptysis 
as an evidence of existing disease of the lung. From tho accurate views of 
taonnec and Louis the profession was led away by Graves, and particularly by 
Niemeyer^who held that the blood in the air-cells set up an inflammatory 
prooees, a common termination of which was caseation. Since Koch’s dis¬ 
covery we have learned that many cases in which the physical examination is 
negative show, cither during the period of haemorrhage or immediately after it, 
tubercle bacilli in the sputa, so that opinion lias veered to the older view, 
and we now regard the appearance of haemoptysis as an indication of existing 
disease. In young, apparently healthy persons, cases of hamioptysis may be 
divided into three groups. In the first the bleeding has come on without 
premonition, without overexertion or injury, and there is no family history of 
tuberculosis. The physical examination is negative, and the examination of 
the expectoration at the time of the haemorrhage and subsequently shows no 
tubercle bacilli. Such instances are not uncommon, and, though one may 
suspect strongly the presence of some focus of tuberculosis, yet the individuals 
may retain good health for many years, and have no further trouble. Of the 
386 cases of haemoptysis noted by Ware in private practice, 62 recovered, and 
pulmonary disease did not subsequently occur. 

In a second group individuals in apparently perfect health are suddenly 
attacked, perhaps after a slight exertion or during some athletic exercises. 
The physical examination is also negative, but tubercle bacilli are found some¬ 
times in the bloody sputa, more frequently a few days later. 

In a third set of cases the individuals have been in failing health for a 
month or two, but the symptoms have not been urgent and perhaps not noticed 
by the patients. The physical examination shows the presence of well-marked 
tuberculous disease, and there are both tubercle bacilli and clastic tissue in the 
sputa. 

A very interesting systematic study of the subject of hamioptysis, particu¬ 
larly in its relation to the question of tuberculosis, has been completed in the 
Prussian army by Franz Strieker. During the five years 1890-’95 there were 
900 cases admitted to the hospitals, which is a percentage of 0.045 of the 
strength (1,728,505). Of the cases, in 480 the haemorrhage came on with¬ 
out recognizable cause. Of these, 417 cases, 86 per cent, were certainly or 
probably tuberculous. In only 221, however, was the evidence conclusive. 

In a second group of 213 cases the haemorrhage came on during the mili¬ 
tary exercise, and of these 75 patients were shown to be tuberculous. 

In 118 cases the haemorrhage followed certain special exercises, as in the 
gymnasium or in riding or in consequence of swimming. In 24 cases it 
occurred during the exercise of the voice in singing or in giving command or in 
the use of wind instruments. A very interesting group is reported of 24 cases. 
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in which the haemorrhage followed trauma, either a fall or a blow upon the 
thorax. In 7 of these tuberculosis was positively present, and in 6 other 
cases there was a strong probability of its existence. 

Among the conclusions which Strieker draws the following are the mw* 
important: namely, that soldiers attacked with haemoptysis.without specStt* 
cause are in at least 86.8 per cent tuberculous. In the cases in which the. 
haemoptysis follows the special exercises, etc., of military service, at least 74.® 
per cent are tuberculous. In the cases which come on during swimming or 
as a consequence of direct injury to the thorax about one-half arc not associ¬ 
ated with tuberculosis. 

Heemoptysis occurs in from 60 to 80 per cent of all cases of pulmonary 
tuberculosis. It is more frequent in males than in females. 

In a majority of all cases the bleeding recurs. Sometimes it is a special 
feature throughout the disease, so that a haemorrhagic form has been recog¬ 
nized. The amount of blood brought up varies from a couple of drachms to 
a pint or more. In 69 per cent of 4,125 cases of hemoptysis at the Brompton 
Hospital the amount brought up was under half an ounce. 

A distinction may be drawn between the haemoptysis early in the disease 
and that which occurs in the later periods. In the former the bleeding is 
usually slight, is apt to recur, and fatal haemorrhage is very rare. In these 
cases the bleeding is usually from small areas of softening or from early 
erosions in the bronchial mucosa. In the later periods, after cavities have 
formed, the bleeding is, as a rule, more profuse and is more apt to be fatal. 
Single large haemorrhages, proving quickly fatal, aTe very rare, except in.the 
advanced stages of the disease. In these cases the bleeding comes either from 
an erosion of a good-sized vessel in the wall of a cavity or from the rupture 
of an aneurism of the pulmonary artery. 

The bleeding, as a rule, sets in suddenly. Without any warning the patient 
may notice a warm salt taste and the mouth fills with blood. It may come 
up with a slight cough. The total amount may not be more than a few 
drachms, and for a day or two the patient may spit up small quantities. When 
a large vessel is eroded or an aneurism bursts, the amount of blood brought 
up is large,'and in the course of a short time a pint or two may be expec¬ 
torated. Fatal hemorrhage may occur into a very large cavity without any 
blood being coughed up. The character of the blood is, as a rule, distinctive. 
It is frglhy, mixed with mucus, generally bright red in color, except when 
large amounts are expectorated, and then it may be dark. The sputum may 
remain blood-tinged for some days, or there are brownish-black streaks in it, 
or friable nodules consisting entirely of blood-corpuscles may be coughed up. 
Blood moulds of the smaller bronchi are sometimes expectorated. 

The microscopical examination of the sputum in tuberculous cases is most 
important. If carefully spread out, there may be noted, even in an apparently 
pure haemorrhagic mass, little portions of mucus from which bacilli or elastic 
tissue may be obtained. 

Dyspncea is not a common accompaniment of ordinary phthisis. The 
greater part of one lung may be diseased and local trouble exist at the other 
apex without any shortness of breath. Even in the paroxysms of very high 
fever the respirations may not be much increased. Dyspnoea occurs (1) with 
the rapid extension in both lungs of a broncho-pneumonia; (2) with the 
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• foourrenee of miliary.tuberculosis; (3) sometimes with pneumothorax; (4) 
ih hid cases with much emphysema, and it may be associated with cyanosis; 
g|p) and, lastly, in long-standing cases, with contracted apices or great thieken- 
the pleura, the right heart is enlarged, and the dyspnoea may be cardiac. 
mT 2,J3?N£Eal Symptoms. — Fever. — •'to get a correct idea of the tcmpera- 
jscre -orange in pulmonary tuberculosis it is necessary, as Ringer pointed out, 
pj make tolerably frequent observations. The usual 8 a. m. and 8 r. m. record 
W, in a majority of the cases, very deceptive, giving neither the minimum nor 
maximum. The former usually occurs between 2 and G a. m., and the latter 
between 2 and 6 p. m. 

A recognition of various forms of fever, viz., of tuberculization, of ulcera¬ 
tion, and of absorption, emphasizes the anatomical stages of growth, soften¬ 
ing and cavity formation; but practically such a division is of little use, as in 
a majority of cases these processes are going on together. 

Fever is the most important initial symptom and throughout the entire 
course the thermometer is the most trustworthy guide as to the progress of the 
affection. With pyrexia a patient loses in weight and strength, and the local 
disease usually progresses. The periods of apyrexia are those of gain in weight 
and strength and of limitation of the local lesion. It by no means necessarily 
follows that a patient with tuberculosis has pyrexia. There may be quite 
extensive disease without coexisting fever. On one occasion JJiad 18 instances 
of chronic phthisis under observation, of whom 10 were practically free from 
fexec. But in the early stage, when tubercles are developing and caseous areas 
are.in process of formation and when softening is in progress, fever is a con¬ 
stant symptom. There are a few rare cases in which little or no fever is 
present at the outset even with advancing lesions. 

Two types of fever are seen—the remittent and the intermittent. These 
may occur indifferently in the early or in the late stages of the disease or 
may alternate with each other, a variability which depends upon the fact 
that phthisis is a progressive disease and that all stages of lesions may be 
found in a single lung. Special stress should be laid upon the fact, particu¬ 
larly in malarial regions, that tuberculosis may set in with a fever typically 
intermittent in character—a daily chill, with subsequent fever and sweat. 
In Montreal, where malaria is practically unknown, this was always regarded 
as a suggestive symptom; but in Philadelphia and Baltimore, where ague 
prevails, many cases of early tuberculosis are treated for ague. These are 
often cases that pursue a rapid course. The fever of onset—tuberculization 
—may be almost continuous, with slight daily exacerbations; and at any time 
during the course of chronic phthisis, if there is rapid extension, the remis¬ 
sions become less marked. 

A remittent fever, in which the temperature is constantly above normal 
but drops two or three degrees toward morning, is not uncommon in the 
middle and later stages and is usually associated with softening or extension 
of the disease. Here, too, a simple morning and evening register may give 
an entirely erroneous idea as to the range of the fever. With breaking down 
of the lung-tissue and formation of cavities, associated as these processes 
always are with suppuration and with more or less systemic contamination, 
the fever assumes a characteristically intermittent or hectic type. For a large 
part of the day the patient is not only afebrile, but the temperature is sub- 
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normal. In the annexed two-hourly chart, from a case of chronic tuberculosis 
of the lungs, it will be seen that from 10 p. 11 . to 8 a. m. or noon, the tem¬ 
perature continuously fell and went as low as 95°. A slow rise then took 
place through the late morning and early afternoon hours and reached its 
ma-rimum between 6 and 10 p. M. As shown in the chart, there were in the 
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three days about forty-three hours of pyrexia and twenty-nine hours of apy- 
rexia. The rapid fall of the temperature in the early morning hours is usually 
with sweating. This hectic, as it is called, which is a typical fever 
of septic infection, is met with when the process of cavity formation and 
softening is advanced and extending. 

A continuous fever with remissions of not more than a degree, occurring 
in the course of pulmonary tuberculosis, is suggestive of acute pneumonia. 
When a two-hourly chart is made, the remissions even in acute tuberculous 
pneumonia are usually well marked. A continued fever, such as is seen in 
the first week of typhoid, or in some cases of inflammation of the lung, is 


rare in tuberculosis. 

. 3we<Mng .—Drenching perspirations are-common in 
tut<Toneof the most distressing features of the disease. 


phthisis and-consti- 
They occur usually 
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with the drop in the fever in the early morning hours, or at any time in the 
day when the patient sleeps. They may come on early in the disease, but are 
more persistent and frequent after cavities have formed. Some paticnis escape 
altogether. 

rpfop jg increased in frequency, especially when the fever is high. It 
is. often remarkably full, though soft and compressible. Pulsation may some¬ 
times be seen in the capillaries and in the veins on the back* of the hand. 

L Emacia tion is a pronounced feature, from which the two common names 
of the disease have been derived. The loss of weight is gradual but, if the 
disease is extending, progressive. The scales give one of the best indications 
of the progress of the case. 

3, Physio at, Signs.—( a) Inspection .—The shape of the chest is often 
suggestive, though it is to be remembered that the disease may be met with 
in chests of any build. Practically, however, in a considerable proportion 
of cases the thorax is long and narrow, with very wide intercostal spaces, the 
ribs more vertical in direction and the costal angle very narrow. The scap¬ 
ula are “ winged,” a point noted by Hippocrates. Another type of .chest 
which is very common is that which is flattened in the antero-postcrior diam¬ 
eter. The costal cartilages may be prominent and the sternum depressed. 
Occasionally the lower sternum forms a deep concavity, the so-called funnel 
breast ( Trichter-Brust). Inspection gives valuable information in all stages 
of the disease. Special examination should be made of the clavicular regions 
to see if one clavicle stands out more distinctly than the other, or if the spaces 
above or below it are more marked. Defective expansion at one apex is an 
early and important sign. The condition of expansion of the lower zone of 
the thorax may be well estimated by inspection. The condition of the pne- 
cordia should also be noted, as a wide area of impulse, particularly in the 
second, third, and fourth interspaces, often results from disease of the left 
apex. From a point behind the patient, looking over the shoulders, one can 
often better estimate the relative expansion of the apices. 

(b ) Palpat ion .—Deficiency in expansion at the apices or bases is perhaps 
best gauged by placing the hands in the subclavicular spaces and then in the 
lateral regions of the chest and asking the patient to draw slowly a full breath. 
Standing behind the patient and placing the thumbs in the supraclavicular 
and the fingers in the infraclavicular spaces one can judge accurately as to 
the relative mobility of the two sides. Disease at an apex, though early and 
before dulness is at all marked, may be indicated by deficient expansion. On 
asking the patient to count, the tactile fremitus is increased wherever there is 
iQSaLgrowth of tubercle or extensive caseation. In comparing the apices it 
is important to bear in mind that normally the fremitus is stronger over the 
right than the left. So too at the base, when there is consolidation of the 
lung, the fremitus is increased; whereas, if there is pleural effusion, it is 
diminished or absent. In the later stages, when cavities form, the tactile 
fremitus is usually much exaggerated over them. When the pleura is greatly 
thickened the fremitus may be somewhat diminished. 

(c) Psx£U£8ion. —Tubercles, inflammatory products, fibroid changes, and 
cavities produce important changes in the pulmonapr resonance. There may 
be localized disease, even of some extent, without inducing much alteration, 
as when the tubercles are scattered there is air-containing tissue between 
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them. One of the earliest and most valuable signs is defective- resonance 
upon and above a clavicle. In a- considerable proportion of all cases of phthj.^ 
sis the dulness is first noted in these regions. The comparison between tray 
two sides should be made also when the breath is held after a full inspirations 
as the defective resonance may then be more clearly marked. In the earlm 
stages the percussion note is usually higher in pitch, and it may require anf 
experienced ear <to detect the difference. In recent consolidation from case¬ 
ous pneumonia the percussion note often has a tubular or tympanitic qualifcg 
A wooden dulness is rarely heard except in old cases with extensivo fibtomj 
change at the apex or base. Over large, thin-walled cavities at the apex the' 
so-called cracked-pot sound may be obtained. In thin subjects the percus¬ 
sion should be carefully practised in the supraspinous fossae and the inter¬ 
scapular space, as they correspond to very important areas early involved in 
the disease. In cases with numerous isolated cavities at the apex, without 
much fibroid tissue or thickening of the pleura, the percussion note may show 
little change, and the contrast between the signs obtained on auscultation and 
percussion is most marked. In the direct percussion of the chest, particularly 
in thin patients over the pectorals, one frequently sees the phenomenon known 
as myoidama, a local contraction of the muscle causing bulging, which per¬ 
sists for a variable period and gradually subsides. It has no special signifi¬ 
cance. 

(d) Auscultation.—t-FeiMa breath-sounds are among the most character¬ 
istic early signs, since not as much air enters the tubes and vesicles of the 
affected area. It is well at first always to compare carefully the correspond¬ 
ing points on the two-aides of the chest without asking the patient either to 
draw a deep breath or t o cough. ;.With early apical disease the inspiration 
on quiet breathing may be scarcely audible. Expiratian-ia..usjially prolonged. 
On the other hand, there are cases in which the earliest sign is a harsh, rude, 
respiratory murmur. On deep breathing it is frequently to be noted that 
inspiration is jerking or wavy, the so-called “cog-wheel” rhythm; which, 
however, is by no means confined to tuberculosis. With extension of the 
disease the. jppiratory murmur is harsh, and, when consolidation occurs, 
whiffing and bronchial. _tWith these changes in the character of the murmur 
there are rales, duo to,the accompanying bronchitis. They may be heard only 
on deep inspiration or on coughing, and early in the disease are often crack¬ 
ling in character.When softening .occurs thgy are louder and have a bub¬ 
bling, sometimes a characteristic clicking quality. These “ moist sounds,” as 
they are called, when associated with change in the percussion resonance are 
extremely suggestive. ~7When. cavities form, the rales are louder, more gur¬ 
gling, and resonant in quality. When there is consolidation of any extent 
the breath-sounds are tubular, and in the large excavations loud and cavern¬ 
ous, or have an amphoric quality. In the unaffected portions of the lobe 
and in the opposite lung the breath-sounds may be harsh and even puerile. 
The vocal resonance is usually increased in all stages of the process, and 
bronchophony and pectoriloquy are met with in the regions of consolidation 
and over cavities. Pleuritic friction may be present at any stage and, as men¬ 
tioned before, occurs very early. There are cases in which it is a marked 
feature throughout When the lappet of lung over the heart is involved there 
may be a pleuro-pericardial friction, and when this area is consolidated there 
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• be curious clicking riles synchronous with the heart-beat, due to the com- 
ssion by the heart of this portion with expulsion of air from it. An 
loresting auscultatory sign, met most commonly in phthisis, is the so-called 
'dio-respiratory murmur, a whiffing systolic bruit due to the propulsion of 
■ out of the tubes by the impulse of the heart. It is best heard during 
inspiration and in the antero-lateral regions of the chest. 

/ A systolic murmur is frequently heard in the subclavian'artery on either 
aide, the pulsation of which may be very visible. The murmur is in all prob¬ 
ability due to pressure on the vessels by the thickened pleura. 

The signs of cavity may be here briefly enumerated. 

(a) When there is not much thickening of the pleura or condensation 
of the surrounding lung-tissue, the percussion sound may be full and clear, 
resembling the normal note. More commonly there is defective resonance, 
or a tympanitic quality which may at times be purely amphoric. The pitch’ 
of the percussion note changes over a cavity when the mouth is opened ore. 
closed (Wint rich’s sign), or it may be brought out more clearly on change 1 , 
of position. The cracked-pot sound is obtainable only over tolerably large' 
cavities with thin walls. It is best elieiled by a firm, quick stroke, the patient 
at the time having the mouth open. In those rave instances of almost totaP 
excavation of one lung the percussion note may be amphoric in quality, (b) 
Tlnauscultation the so-called cavernous sounds are heard: (1) Various grades ' 
or modified breathing—blowing or tubular, cavernous or amphoric. There 
may be a curiously sharp hissing sound, as if the air was passing from aAi 
narrow opening into a wide space. In very large cavities both inspiration 1 ' 
and expiration may be typically amphoric. (2) There are coarse bubbling 
rales which have a resonant quality, and on coughing may have a metallic 
or ringing character. On coughing they are often loud and gurgling. Ini 
very large thin-walled cavities, and more rarely in medium-sized cavities, 
surrounded by recent consolidation, the rill os may have a distinctly amphoric ^ 
echo, simulating those of pneumothorax. There are dry cavities in which no 
rales are heard. (3) The vocal resonance is greatly intensified, and whispered 
pectoriloquy is clearly heard. In large apical cavities the heart-sounds are 
well heard, and occasionally there may be an intense systolic murmur, prob¬ 
ably always transmitted to, and not produced, as has been supposed, in the 
cavity itself. In Jarge excavations of the ..left, apex the heart, impulse may 
cause gurgling sounds or clicks synchronous with the systole. They may- 
even be loud enough to be heard at a little distance from the chest wall, i 
large cavity wit h_ smo oth walls an d thin fluid conte nts may give flin-uiiraiipJ 
sion sound w hanT.he trunk, ia~ahruptlv shaken fWalshel. and even thneoin 
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Pseudo-cavernous signs may be caused by an area of consolidation near a 
large bronchus. The condition may be most deceptive—the high-pitched or 
tympanitic percussion note, the tubular or cavernous breathing, and the reso¬ 
nant rkles, simulate closely those of cavity. 


3. Complications of Pulmonary Tuberculosis. 

■ (1) In the Resi’XIiatoey System. —The larynx is rarely spared in chronic 
pulmonary tuberculosis. The first symptom may be huskiness of the voice. 
There are pain, particularly in swallowing, and a cough which is often wheez- 
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ing, and in the later stages very ineffectual. Aphonia and dysphagia are the 
two most distressing symptoms of the laryngeal involvement. When the epi¬ 
glottis is seriously diseased and the ulceration extends to the lateral wall of 
the pharynx, the pain in swallowing may be very intense, or, owing to the 
imperfect closure of the glottis, there may be coyghing spells and regurgit% 
tion of food through the nostrils. Bronchitis and tracheitis are almost invajjp 1 
able accompaniments. 

Pneumonia is a not infrequent terminal complication of chronic phthi§p[ 
It may run a perfectly normal course, while in other instances resolution rs^p 
be delayed, and one is in doubt, in spite of the abruptness of the onset)” is i 
to the presence of a simple or a tuberculous pneumonia. - - 

Emphysema of the uninvolvcd portions of the lung is a common feature, 
rarely producing any special symptoms. There are, however, cases of chronic 
tuberculosis in which emphysema dominates the picture, and in which the 
condition comes on slowly during a period of many years. (General subcu¬ 
taneous emphysema, which has been met with in a few rare cases, is due either 
to perforation of the trachea or to the rupture of a cavity closely adherent to 
the chest wall.) 

Gangrene of the lung is an occasional event in chronic pulmonary tuber¬ 
culosis, due in almost all instances to sphacelus in the walls of the cavity, 
rarely in the lung-tissue itself. 

Complications in the Pleura .—A dry pleurisy is a very common accom¬ 
paniment of the early stages of tuberculosis. It is always a conservative, use¬ 
ful process. In some cases it is very extensive, and friction murmurs may 
be heard over the sides and back. The cases with dry pleurisy and adhesions 
are of course much loss liable to the dangers of pneumothorax. Pleurisy 
with effusion more commonly precedes than occurs in the course of pulmonary 
tuberculosis. Still, it is common enough to meet with cases in which a sero¬ 
fibrinous effusion arises in the course of the chronic disease. There are cases 


in which it is a special feature, and it often, I think, favors chronicity. A 
patient may during a period of four or live years have signs of local disease 
at one apex with recurring effusion in the same side. Owing to adhesions in 
different parts of the pleura, the effusion may he encapsulated. Haemorrhagic 
effusions, which are not uncommon in connection with tuberculous pleurisy, 
are comparatively rare in chronic phthisis. Chyliform or milky exudates are 
sometimes found. Purulent effusions are not frequent apart from pneumo¬ 
thorax. 1 An empyema, however, may occur in the course of the disease or as 
a sequence of a sero-fibrinous exudate. Pneumothorax is an extremely com¬ 
mon complication. Of 49 cases at the Johns Hopkins Hospital, 23 were 
tuberculous (Emerson). It may prove fatal in twenty-four hours. In other 
instances a pyo-pneumothorax follows and the patient lingers for weeks or 
months. In a.ibird group of cases it seems to have a beneficial effect on the 
course of the disease. 


(2) Symptoms hkfebablu to otiiee OsGAtfs.—(a) Cardio-vascular.— 
The retraction of the left upper lobe exposes a large area of the heart. ■ In 
thin-chested subjects there may be pulsation in the second, third, and fourth 
interspaces close to the sternum. Sometimes with much retraction of the 
left upper lobe the heart is drawn up. A systolic murmur over the pulmo¬ 
nary area is common in all stages of phthi^ Apical murmurs are also not 
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infrequent and may be extremely rough and harsh without necessarily indi¬ 
cating that endocarditis is present. The association of heart-disease with 
phthisis is not, however, very uncommon. As already mentioned, there were 
.12, instances of endocarditis in 216 autopsies. ATlie arterial tension is usually 
Mfsr in phthisis and the capillary resistance lessened so that the pulse is often 
4ptl and soft even in the later stages of the disease. The capillary pulse is 
jjiBtinfraqnen My met with, and pulsation of the veins in the back of the hand 
jHpWaaionally to be seen. 

K : 3i(b) Blood Glandular System .—The early anajmia has already been noted. 
Iff is often more apparent than real, a ehloro-ana?mia, and the blood-count 
rarely sinks below two millions per cubic millimetre. 

The blood-plates are, as a rule, enormously increased and are seen in the 
withdrawn blood as the so-called Schultze's granule masses. Without any 
significance, they are of interest chiefly from the fact that every few years 
some tyro announces their discovery as a new diagnostic sign of phthisis. 
The leucocytes are greatly increased, particularly in the later stages. 

(c) Gastro-intestinal System.—A 'lie tongue is usually furred, but may 
be clean and red. j Small aphthous ulcers are sometimes distressing.' A red 
line on the gums, h symptom to which at one time much attention was paid 
as a special feature of phthisis, occurs in other cachectic states. .^Extensive 
tuberculous disease of the pharynx, associated with a similar affection of the 
larynx, may interfere seriously with deglutition and prove a very distressing 
and intractable symptom. II. M. Hayes has studied the/saliva and finds a 
marked impairment in its digestive powers. 

Tuberculosis of the stomach is rare. Ulceration may occur as an acci¬ 
dental complication and multiple catarrhal ulcers are not uncommon. Inter¬ 
stitial .and parenchymatous changes in the mucosa are common (possibly asso¬ 
ciated with the venous stasis) and lead to atrophy, but these can not always 
be connected with the symptoms, and they may be found when not expected. 
On the other hand, when the gastric symptoms have been most persistent the 
mucosa may show very little change. It is impossible always to refer the 
aopjcgxia, nausea, and vomiting of consumption to local conditions. The 
hectic, fever and the neurotic influences, upon which Immcrmann lays much 
stress, must be taken into account, as they play an important role. The organ 
is often dilated, and to muscular insufficiency alone may be due some of the 
cases of dyspepsia. The condition of the gastric secretion is not constant, 
and the reports are discordant. In the early stages there may be superacidity; 
later, a deficiency of acid. 

Anorexia ia often a marked symptom at the onset; there may-ba-positive 
loathing of food, and even small quantities cause nausea. Sometimes, with¬ 
out any nausea or distress after eating, the feeding of the patient is a daily 
battle. When practicable, Debove’s forced alimentation is of great benefit 
in such cases. Nausea and vomiting, though occasionally troublesome at an 
early period, are more marked in the later stages. The latter may be caused 
by the severe attacks of- coughing. S. II. Habershon refers to four .different! 
causes the vomiting in phthisis: (1) central, as from tuberculous rneninj 
gitis; (2) prQfflgujq,Qn.the.Yagi by caseous glands; (3) stimulation fromtM 
peripheral branches of the vagus, either pulmonary, pharyngeal, or gaStnej 
and (4) mechgnjcal causes. .* 
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Of the intfsiiaal 'symptoms /diaaJjgea is the most serious. It may come,-' 
on early, but is more usually a symptom of the laigr stages, and is associ-’l 
ated with in]pp.rnti/)n J particularly of the large bowel. Extensive ulceration 
of the ileum may exist without any diarrhoea. The associated catarrhal 
condition may account in part for it, and in some instances theia mvloid de gen- 
eration of the mucous, membrane. 

(d) Nervous System. —(1) Focal lesions due to the development of coarse 
tubercles and areas of- iulmmilnua mftnmg n^nnephalit.iw. i Aphasia, for in¬ 
stance, may result from the growth of meningeal tubercles in the fissure of 
Sylvius, or even hemiplegia may occur. The solitary tubercles are more com¬ 
mon in the chronic phthisis of children. (2) Basilar meningitis is an occa¬ 
sional complication. It may be confined to the brain, though more commonly 
it is a (3) cercbro-spinal meningitis, which may come on in persons without 
well-marked local signs in the chest. Twice have I known strong, robust 
men brought into hospital with signs of cerebro-spinal meningitis, in whom 
the existence of pulmonary disease was not discovered until the post mortem. 
(4) Peripheral neuritis, which is not common, may cause an extensor paraly¬ 
sis .of the arm or leg, more commonly the latter, with foot-drop. It is usually 
a late manifestation. (5) McntaL,symptoms. It was noted, even by the 
older writers, that consumptives had a peculiarly hopeful temperament, and 
the spes phthisica forms a curious characteristic of the disease. Patients, 
with extensive cavities, high fever, and too weak to move will often make 
plans for the future and confidently expect to recover. 

Apart from tuberculosis of the brain, there is sometimes in chronic phthi¬ 
sis a form of insanity not unlike that which occurs in the convalescence from 
acute affections. 

(e) A remarkable hypertrophy of the mammary gland may occur in pul¬ 
monary tuberculosis, most commonly in males. It may be only on the affected 
side. It is a chronic interstitial, non-tuberculous mammitis (Allot). Mas¬ 
titis adolesccntium, not very uncommon, is not necessarily suggestive of pul¬ 
monary tuberculosis. 

(/) Oenito-urinary System .—The urine presents no special peculiarities 
in amount or constituents. Fever, however, has a marked influence upon it. 
Albumin is met with frequently and may be associated with the fever, or is 
the result of definite changes in the kidneys. In the latter case it is more 
abundant and more curd-like. . Amyloid disease of the kidneys is not uncom¬ 
mon. Its presence is shown by albumin and tube-oasts, and sometimes by a 
great increase in the amount of urine. In other instances there is dropsy, and 
the patients have all the characteristic features of chronic Bright’s disease. 

Pus in the urine may be due to disease of the bladder or of the pelves 
of the kidneys. In some instances the entire urinary tract is involved. In 
pulmonary phthisis, however, extensive tuberculous disease is rarely found 
in the urinary organs. Bacilli may occasionally be detected in the pus. 
" Hematu ria is not a very common symptom. It may occur occasionally as .a 
result or congestion of the kidneys, and pass off leaving the urine albuminous. 
In other instances it results from disease of the pelvis or of the bladder, and 
is associated either with early tuberculosis of the mucous membranes or more 
commonly with ulceration. In any medical clinic the routine inspection of 
the testes for .tubercle will save two or three mistakes a year. 
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(g) Cutaneous System. —The skin is often dry and hush. Local tube r¬ 
c les o ccasionally occur on the hands. There may be pigmentary staining, 
the chloasma phthisicorum, which is more common when the peritonaeum is 
involved. Upon the chest and back the brown stains of pityriasis versicolor 
are very frequent. The,.hair of the head and beard may become dry and 
lanky. The terminal phalanges, in. chronic cases, b«jame.xlubbed ani-the 
pTs incurvated—the JJLippscraUc fingers. A remarkable and unusual com- 
pfieaHoh Is general emphysema, which may result from ulceration of an 
adherent lung or perforation of the larynx. 

Diagnosis.—The early diagnosis of pulmonary tuberculosis is of such vital 
importance to the patient that every possible means should bo taken to recog¬ 
nize the disease before it has made much headway. The truth is, a majority 
of the cases come before us when the lesion is already advanced, as indi¬ 
cated by the physical signs. The following points should be specially 
attended to: 

1. General Features .—Failing health, loss in weight and anaemia, with 
sli ght co neh. particularly at night, are rarely absent. It is usually for these 
symptoms that the patient or his friends seek relief. Or there has been a 
slight-haemoptysis. 

2. The Local Examination .—Tn very many cases the physical signs are 
quite well marked, deficient expansion, the prominence of one clavicle, the 
changes in the percussion note, the changes in the respiratory murmur, and 
the clicking rales. In other instances the physical signs are indefinite, and 
it is not possible to say after the most careful examination that there Is a 
suspicious focus in either lung. 

3. Examination of the Sputum .—"Bacilli and elastic tissue may be pres¬ 
ent without definite physical signs. They may come from a very small focus 
not discoverable on examination. In a great majority of early cases repeated 
inspection of the sputum is the most important diagnostic measure. It is 
very often difficult to get the sputum in incipient cases. 

4. Tuberculin may be given or the ophthalmic reaction tested. 

5. The agglutination and serum diagnosis, as practised by Arloing and 
Courmont, may turn out to be of great service in doubtful cases. 

4. Fibroid Phthisis. 

In their monograph on Fibroid Diseases of the Lung (1894) Clark, Had¬ 
ley and Chaplin make the following classification: 1. Fuje fibroid; fibroid 
phthjsis—a condition in which there is no tubercle. 2. TubercglO-fibroid dis¬ 
ease—a condition primarily tuberculous, but which has run a fibroid course. 
3.~Fibro-tuberculous disease—a condition primarily fibroid, but which has 
become tuberculous. The tubcrculo-fibroid form may come on gradually as a 
s equence of a chronic tuberculous broncho-pneumonia, or follow a chronic 
tuberculous pleurisy. In other instances the process supervenes upon an ordi¬ 
nary ulcerative phthisis. The disease becomes limited to one apex, the cavity 
is surrounded by layers of dense fibrous tissue, the pleura is thickened, and 
the lower lobe is gradually invaded by the sclerotic change. Ultimately a 
picture is produced little if at all different from the condition known.as 
cirrhosis of the lungs. It may even be difficult to say that the process is 
tuberculous, but in advanced cases the bacilli are usually present in the walls 
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of the cavity at the apex, or old, encapsulated caseous areas, are present, 
there may be tubercles at the apex of the other lung and in the broncl&iu* 
glands. Dilatation of the bronchi is present; the right ventricle, sometime^ 
the entire heart, is hypertrophied. 

The disease is chronic, lasting from ten to twenty or more years, durldj^ 
which time the patient may have fair health. 

The chief symptoms are cough, often paroxysmal in character and moat , 
marked in the morning, and dyspnoea on exertion. The expectoration is puru- ’ 
lent, and in some instances, when the bronchiectasis is extensive, fetid. There 
is rarely any fever. 

The physical signs are very characteristic. The chest is sunken and the 
shoulder lower on the affected side; the heart is often drawn over and dis¬ 
placed. If the left lung is involved there may he an unusually large area of 
cardiac pulsation in the third, fourth, and fifth interspaces. Heart-murmurs 
are common. There are dulness over the affected side and deficient tactile 
fremitus. At the apex there may be well-marked cavernous sounds; at the 
base, distant bronchial breathing. The condition may persist for years. In 
some cases the other lung becomes involved, or the patient has repeated attacks 
of hffit p optyBis. in one of which he dies. As a result of the chronic suppura¬ 
tion, amyloid-degeneration of the liver, spleen, and intestines may take place; 
dropsy frequently supervenes from failure of the right heart. 

A more detailed account is found under Cirrhosis of the Lung, with which 
this form is clinically identical. 

Concurrent Infections in Pulmonary Tuberculosis.—It has long been 
known that in pulmonary tuberculosis organisms other than the specific bacilli 
are present, particularly Micrococcus lanceolatus, Streptococcus pyogenes, and 
Staphylococcus aureus ; less frequently Bacillus pyocyaneus. 

A.majority of all eases of pulmonary tuberculosis are combined infec¬ 
tions; streptococci and pneumococci may be found in the sputa, and the 
former have been isolated from the blood. Pruddcn, who has very carefully 
studied this question, arrives at the following conclusions: The.pulmonary 
lesions of tuberculosis are subject to variations depending largely on the dif¬ 
ferent modes of distribution of the bacilli, whether by the blood-vessels or 
through the bronchi, and also whether a concurrent infection with other 
organisms has taken place. The pneumonia complicating tuberculosis may 
be the direct result of the tubercle bacillus or its toxins, or it may follow 
secondary infection with other germs, particularly the Streptococcus pyogenes, 
the Micrococcus lanceolatus, and the Staphylococcus pyogenes. The frequency 
of this secondary infection and the relative significance of these germs are 
not yet fully decided. The introduction of the tubercle bacilli into the lungs 
of a rabbit through the trachea induces the various phases of pulmonary tuber¬ 
culosis, but cavity formation is rare. If, on the other hand, into the lungs 
of a rabbit which are the seat of extensive consolidation the Streptococcus 
pyogenes is introduced, then cavities form rapidly, and the anatomical picture 
is very similar to that of chronic ulcerative tuberculosis in man. It is very 
probable that in man, too, the effect of contamination with these pus organ¬ 
isms is a very important one in hastening necrosis and softening, and also 
in the chronic cases they doubtless produce in large amounts the toxins which 
are responsible for many of the symptoms of the disease. 
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M+JKieaje* Mfooiated with Pulmonary Tuberculosis. — Lobar pneumonia is 
P not uncomffiOT: cause of death. It is met with, most frequently indeed, as 
jte&Cininal event in the chronic cases. It may, however, occur early, and bo 
■pfcult to distinguish from an acute caseous pneumonia. The sputa in the 
Utter are rarely rusty, while the fever in the former is more continuous and 
^higher, but in many cases it is impossible to differentiate between the two 
Conditions. 

E The association of tuberculosis and typhoid fever has already been dis- 
laSsed (page 90). . 

Erysipelas not infrequently attacks old poitrinaircs in hospital wards and 
almshouses. There are instances in which the a ttack scems- to he beneficial, 
a s'the cough les sens and the symptoms ameliorate. It may, however, prove 
fatal. 


The eruptive fevers, particularly measles, f requently precede, but rarely 
occur in the course of pulmonary tuberculosis. In the revaccination of a 
tuberculous subject the vesicles run a normal course. 

Fistula in ano is associated with phthisis in an interesting manner. In 
a majority of such cases it is a tuberculous process. The generaljiffectipn, may 
progressrapjdly after anoperaf ion. The question is considered in lubercu- 
losiaViFThealimentary canal. 

Ueart-disease. —Cardiac hypoplasia seems uncommon in tuberculosis, 
though it was much referred to by the older writers. It was present in only 
3 eases in 1,764 autopsies on tuberculous patients (Norris). Eokitansky 
taught that there was an antagonism between valvular lesions and aneurisms 
and tuberculosis. All forms of congenital heart-disease predispose to it, par¬ 
ticularly stenosis of the pulmonary artery. Mitral stenosis, on the other hand, 
has a distinctly inhibitory influence. The two conditions are rarely found 
associated. Endocarditis has already been referred to. A terminal acute 
tuberculosis, particularly of the serous membranes, is not at all uncommon 
in cardiovascular diseases. 


In chronic and arrested phthisis arteriosclerosis and phlebosclerosis are 
not uncommon. Ormerod noted 30 cases of chronic renal disease in 100 


post mortems. 

The association of tuberculosis with chronic arthritis, upon which cer¬ 
tain writers lay stress, finds its explanation in the lowered resistance of these 
patients, and the greater liability to infection in the institutions in wliieh so 
many of them live. 

Peculiarities of Pulmonary Tuberculosis at the Extremes of Life.— (a) 

OJfLJ^e .—It is remarkable how common tuberculosis is in the aged, partic¬ 
ularly in institutions. McLachlan noted 145 cases in which tuberculosis was 
the cause of death in old persons in Chelsea Hospital. All were over sixty 
years of age. The experience at the Salpctri^re is the same. Laennec met 
with a case in a person over ninety-nine years of age. 

At the Philadelphia Hospital, in the bodies of aged persons sent over 
from the almshouse it was extremely common to find either old or recent 
tuberculosis. A patient died under my care at the ago of eighty-two with 
extensive peritoneal tuberculosis. Pulmonary tuberculosis in the aged is 
usually, latent jtnd. runs a slow course. The physical signs are often masked 
by emphysema and by the coexisting chronic bronchitis. The diagnosis may 
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depend entirely upon the discovery of the bacilli and elastic tissue. Conteary 
to the opinion which was held some years ago, tuberculosis is by no means, 
uncommon with senile emphysema. Some of the cases of tuberculosis i|j£ 
the aged are instances of quiescent disease which may have dated from an 
early period. 

(6) Infants i —The occurrence of acute tuberculosis in children has 
already been mentioned, and also the fact that the disease is occasionally con¬ 
genital. Leroux has analysed the statistics of the late Prof. Parrot, em¬ 
bracing 219 cases in children under three years. Of these there were from 
one day to three months, 23; from three to six months, 46; from six to twelve 
months, 63 (a total of 111 under one.ycar); and from one to three years, 108. 
Pulmonary cavities were present in 57 of the cases, and in only 50 was. the 
pulmonary lesion the sole manifestation. At the St. Petersburg Foundling 
Asylum, in the ten years ending 1884, there were 416 cases of tuberculosis 
in 16,581 autopsies. The observations of Northrop, at the New York 
Foundling Hospital, are of special interest in connection with the mode of 
infection. Of 125 cases of tuberculosis on the records of this institution, 
in 34 the ravages were extensive, the seat of the primary affection was not 
clear, and the bronchial glands were large and cheesy. In 20 eases of general 
tuberculosis there were cheesy masses in the bronchial glands and in the lungs. 
In 42 cases of general tuberculosis the only cheesy masses were in the bronchial 
lymph-glands. In 9 cases the tubercles were limited to the bronchial nodes 
and the lungs; the latter containing only discrete miliary bodies, while the 
bronchial glands showed advanced caseation. In 13 cases there was tuber¬ 
culosis of the bronchial nodes only. In most of these cases the patients died 
of infectious diseases. These figures are very suggestive, and point, as already 
not®!, to infection through the bronchial passages as the most common method, 
even in children. Of 500 autopsies in children at the Munich Pathological 
Institute, in 150 (30 per cent) tuberculosis was present and in over 92 per 
cent the lungs were involved (Muller). 

Modes of Death in Pulmonary Tuberculosis. —(a) By asthenia, a gradual 
failure of the strength. The end is usually peaceable and quiet, occasion¬ 
ally disturbed by paroxysms of cough. Consciousness is often retained until 
near the close. 

(6) By asphyxia, as in some cases of acute miliary tuberculosis and in 
acute pneumonic phthisis. In chronic phthisis it is rarely seen, even when 
pneumothorax develops. 

(c) By syncope. This is not conunon. I have known it to happen once 
or twice in patients who insisted upon going about when in the advanced 

.stages of the disease. There may be, but not necessarily, fatty -degeneration 
of the heart. Rapid syncope may follow hemorrhage or may be due to throm¬ 
bosis or embolism of the pulmonary artery, or to pneumothorax. 

(d) From haemorrhage. The fatal bleeding, in chronic, phthisis is due 
to erosion of a large vessel or rupture of an aneurism in a pulmonary cavity, 
most, commonly the latter. Of 26 cases analyzed by S. West, in 11 the fatal 
haemoptysis was due to aneurism, and of 35 cases collected by Percy Kidd, 
aneurism was present in 30. In a case of Curtin’s, at the Philadelphia Hos¬ 
pital, the bleeding proved fatal before hemoptysis occurred, as the eroded 
vessel opened into a capacious cavity. 
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*£$#) cerebral symptoms. Coma may be due to meningitis, less often 
R^t rami a. Death in convulsions is rare. The haemorrhagic pachy-menin- 
jg*S-"wEich occurs in some cases of phthisis occasionally causes loss of con- 
Biousnees, but is rarely a direct cause of death. In one of my cases, death 
feshlted from thrombosis of the cerebral sinuses with symptoms of meningitis. 

V. Tubebctjlosis of the Alimentaby Canal. 

■, (a) Lips. —Tuberculosis of the lip is very rare. It occurs occasionally in 
:he form of an ulcer, either alone or more commonly in association with laryn¬ 
geal or pulmonary disease. Two eases are reported and the literature is 
analyzed in Vcmeuil’s Etudes.* The ulcer is usually very sensitive and may 
be mistaken for a chancre or an epithelioma. The diagnosis may be made in 
cases of doubt by inoculation or the examination of a portion for tuberclo 
bacilli. 

(b) T.QW ue -— The disease begins by an aggregation of small granular 
bodies on the edge or dorsum. Ulceration proceeds, leaving an irregular sore 
with a distinct but uneven margin, and a rough, often caseous base. The 
disease extends slowly and may form an ulcer of considerable size. I have 
known it to be mistaken for epithelioma and the tongue to be excised. It is 
rarely met with except when other organs are involved. The glands of the 
angle of the jaw are not enlarged and the sore does not yield to iodide of 
potassium, which are points of distinction between the tuberculous and the 
syphilitic ulcer. In doubtful cases the inoculation test should be made, or a 
portion excised for microscopical examination. 

(c) The salivary glands belong to that small group of organs of the body 
which seem to possess an immunity; a very few cases have been reported. 

( d) Tubercles of the hard or soft palate nearly always follow extension of 
the disease from neighboring parts. 

(e) Tuberculosis of the Tonsils. —In 7 of 45 consecutive cases in children 
from three months to fifteen years A. Latham demonstrated, by inoculation, 
the presence of tuberculosis of the tonsils either in organs removed by oper¬ 
ation or post mortem. The observation is of interest in connection with the 
views of Schlenker, who claims that the majority of the cases of tuberculous 
cervical glands result from infection with tubercle bacilli which gain admis¬ 
sion by way of the tonsil. A large number of his cases of tuberculous cervical 
adenitis were definitely of a descending variety and associated with tubercu¬ 
losis of these glands. The majority also had pulmonary tuberculosis, and he 
regards surface infection of the tonsil by tuberculous food and sputum far 
more common than infection by way of the circulation. The disease may 
occur as a superficial ulceration. More commonly there is an infiltration of 
the tonsil with miliary tubercles, which produces a greater or less hypertrophy 
which it is practically impossible to distinguish from an ordinary enlargement 
of the tonsil without a microscopical examination. Hugh Walsham’s observa¬ 
tions on the frequency of infection of the tonsils in pulmonary tuberculosis 
hare been referred to. 

(/) Pharynx. —In extensive laryngeal tuberculosis an eruption of miliary 
granules on the posterior wall of the pharynx is not very uncommon. In 
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chronic phthisis an ulcerative pharyngitis, due to extension of tho disease 
from the epiglottis and larynx, is one of the most distressing of complica¬ 
tions, rendering deglutition acutely painful. Adenoids of the naso-pharynx 
may be tuberculous, as shown by Lermoyez. Macroscopically, they do not 
differ from the ordinary vegetations found in this situation. - 

(g) A few ipstances occur in the literature of tuberculosis of the oesoph¬ 
agus. The condition is a pathological curiosity, except in the slight exten¬ 
sion from the larynx, which is not infrequent; but in a case in my wards de¬ 
scribed by Flexnor the ulcer perforated and caused purulent pleurisy. The 
condition has been fully considered by Claribel Cone, who has described a 
second case from the Johns Hopkins Hospital (Bulletin, November, 1891'). 

(h) Stomach .—Many cases are reported which are doubtful. Primary 
disease is unknown. Marfan was able to collect only about a dozen authentic 
cases. Perforation of the stomach occurred six times, thrice by a tuberculous 
gland. In Oppolzer’s case an ulcer of the colon perforated the organ. In 
Musser’s case there was a large tuberculous ulcer 3 X li inches in- extent. 
Three cases have been described from my wards by Alice Hamilton (J. H. H. 
Bulletin, April, 1897). 

(t) Intestines .—The tubercles may bo (1) primary in the mucous mem¬ 
brane, or more commonly (2) secondary to disease of the lungs, or in rare 
cases the affection may (3) pass from the peritonseum. 

(1) Primary intestinal tuberculosis occurs most frequently in children, 
in whom it may be associated with enlargement and caseation of the mesen¬ 
teric glands, or with peritonitis. As stated on page 292, there is great dis¬ 
crepancy in the statistics on this point—German 4 per cent, American 1 per 
cent, English 18 per cent—and the question needs careful study. Biedert 
gives 16 eases in 3,104 instances of tuberculosis in children. In adults pri¬ 
mary intestinal tuberculosis is rare, occurring in but 1 instance in 1,000 
autopsies upon tuberculous adults at the Munich Pathological Institute; but 
now and then cases occur in which the disease sets in with irregular diar¬ 
rhoea, moderate fever, and colicky pains. In a few cases haemorrhage has 
been the initial symptom. Regarded at first as a chronic catarrh, it is not 
until the emaciation becomes marked or the signs of disease appear in the 
lungs that the true nature is apparent. Still more deceptive are the cases in 
which the tuberculosis begins in the caecum and there are symptoms of appen¬ 
dicitis—tenderness in the right iliac fossa, constipation, or an irregular diar¬ 
rhoea and fever. These signs may gradually disappear, to recur again in a 
few weeks and still further complicate the diagnosis. Fatal haemorrhage has 
occurred in several of my cases. Perforation may occur with the formation 
of a pericaecal abscess, or perforation into the peritonaeum may take place, or 
in very rare instances there is partial healing with great thickening of the 
walls and narrowing of the lumen. 

(2) Secondary involvement of the bowels is very common in chronic pul¬ 
monary tuberculosis, e. g., in 566 of the 1,000 Munich autopsies in tuber¬ 
culosis just referred to. In only three of these cases were the lungs not 
involved. The lesionsi are chiefly in the ileum, caecum, and colon. The affec¬ 
tion begins in ihe solitary and agminated glands or on the surface of or 

within the mucosa. The-caseation and necrosis lead to ulcera ti on, . . whic h 

may be very extensive and involve the. greater portion of . the mucosa of .the 
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small bowels. In the ilemn the Foyer’s patches are chiefly involved 
Effi ffffle ulcers may pe ovoidJ^t, in the jejunum and colon they are usually 
Upund or transverse to the long axis. The tuberculous ulcer has the follow- 
jpng characters: (o) It is irregular, rarely ovoid or in the long axis, more 
/frequently gird}ing.tbe bowel; (6) the edges and base are infiltrated, often 
caseous; (c) the submucosa and muscularis arc usually involved; and (d) 
on lie serosa may be seen colonies of young tubercles or a well-marked tuber¬ 
culous lymphangitis. Perforation and peritonitis are not uncommon events 
in' the secondary ulceration. Stenosis of the bowel from cicatrization may 
■ occur; the strictures may be multiple. 

Localized chronic tuberculosis of the ileo-ccecal region is of great impor¬ 
tance. The caecum may present a chronic hyperplastic tuberculosis, which not 
uncommonly extends into the appendix. As a consequence of the changes 
produced a definite tumor-like mass is formed in the right iliac fossa. This 
variesjn size, is usually elongated in a vertical direction, hard, slightly mov¬ 
able, or bound down by adhesions and very sensitive to pressure. The tumor 
simulates more or less closely a true neoplasm of this region, particularly car¬ 
cinoma. The condition is characterized by gradual constriction of the lumen 
of the bowel, periodic attacks of severe pain, and alternating diarrhoea and 
constipation. The extremely localized character of the disease warrants an ex¬ 
ploratory operation, as the results of entcrectomy are remarkably favorable. 
Of 11 cases reported by F. M. Caird 7 recovered. In a second form of this 
disease, occurring less frequently than the former, there is no definite tumor- 
mass to be felt, but a general induration and thickening in the right iliac 
fossa similar to the local changes produced by a recurring appendicitis. In 
this variety a fistula discharging fecal matter occasionally results. Both forms 
may be distinguished from the diseases they simulate by the finding of tubercle 
bacilli in the stools or in the discharge from the fistula when such exists. 

Tuberculosis of the rectum has a special interest in connection with fistula 
in ano, which, according to Spillman’s statistics, occurs in about 3.5 per cent 
of cases of pulmonary disease. In many instances the lesion has been shown 
to be tuberculous. It is very rarely primary, but if the tissue on removal 
contains bacilli and is infective the lungs are almost invariably found to be 
involved. It is a common opinion that the pulmonary symptoms progress rap¬ 
idly after the fistula is cut. This may have some basis if the operation con¬ 
sists in laying the tract open, and not in a free excision. 

(3) Extension from the peritonseum may excite tuberculous disease in the 
bowels. The affection may be primary in the peritonaeum or extend from the 
tubes in women or the mesenteric glands in children. The coils of intestines 
become matted together, caseous and suppurating foci develop between the 
folds, and perforation may take place between the coils. 


VI. Tuberculosis or the Liver. 

This organ is very constantly involved in (1) Miliary tuberculosis. This 
is seen in acute generalized tuberculosis, though the granules may be small 
and have to be looked for very carefully. In chronic tuberculosis miliary 
tubercles are not at all uncommon in the liver. (2) Solitary tubercle. Occa¬ 
sionally large tuberculous masses are found in the organ, sometimes associated 
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with perihepatitis, sometimes with tuberculous peritonitis, and in children 
with tuberculous adenitis. In a few cases the masses are very large, though it 
is only in exceptional cases that the tumor can be felt through the abdominal 
wall. Occasionally the solitary tubercle becomes infected with pus organis^os, 
softens and forms an abscess. (3) Tuberculosis of the bile ducts ; 
cuIqus cavities,in the liver. This is by far the most .ch ar acte r istic tuberpu-^ 
lous change in the organ, and is nat-uncnmaum. It was well describedvby.. 
Bristowe in 1858. The liver is enlarged, and section shows numerous small* 
cavities, which look at first like multiple abscesses in suppurative pylephlebitis, 
but the pus is bile-stained and the whole process is a local tuberculous cholan¬ 
gitis. (4) Tuberculous- cirrhosis. With the eruption of miliary tubercles 
there may be slight increase in the connective tissue, which is overshadowed 
by the fatty change. In all the chronic forms of tubercle in this organ there 
may be fibrous overgrowth. Hanot, who has described several varieties, states 
that the condition may be primary. I' janti a sll y it is .very .rare, exgggt. in 
connection with chronic tuberculous peritonitis-and .perihepatitis, when the 
organ may be much deformed by a sclerosis involving the portal canals and 
the capsule, which may be greatly involved in a polyserositis. 

VII. Tuberculosis of the Brain and Cord. 

Tuberculosis of the brain occurs as (a) an acute miliary infection caus¬ 
ing meningitis and acute hydrocephalus; (6) as a chronic meningo-encepha- 
liiis, usually localized, and containing small nodular tubercles; and (c)_as 
the so-called solitary tubercle. Between the last two forms there are all 
gradations, and it is rare to sec the meninges uninvolved. The acute variety 
has already been considered. I shall here consider the chronic form, which 
conies on slowly and has the clinical characters of a tumor. 

It is most common in the young. Of 148 cases collected by Pribram-11$ 
were under fifteen years of age. Other organs are usually involved, partic¬ 
ularly the lungs, the bronchial glands, or the bones. In rare instances n( 
tubercles are found elsewhere. They occur most frequently in the cerebellum 
next in the cerebrum and then in the pons. The growths are often multiple 
in 100 out of 183 cases (Gowers). They range in size from a pea to a wal 
nut; large tumors occasionally occur, and sometimes an entire lobe of th 
-cerebellum is aSected. On section the tubercle presents a grayish-yellow 
caseous appearance, usually firm and hard, and encircled by a transluoenl 
softer tissue. The centre of the growth may be semi-diffluent. As in othe 
localities the tubercle may calcify. The tumors are as a rule attached to th 
meninges, often to the pia at the bottom of a sulcus so that they look in 
bedded in the brain-substance. About the longitudinal fissure there may 1 
an aggregation of the growths, with compression of the sinus, and the formi 
tion of a thrombus. The tuberculous tumor not infrequently excites acuf 
meningitis. In localized meningo-encephalitis the pia is thickened, tube 
cles are adherent to the under surface and grow about the arteries. It is ofte 
combined with cerebral softening from interference with the circulation. Sc 
eral of the most characteristic instances which I have seen were on tl 
meninges covering the insula. This form may occur in pulmonary tuberc 
losis, causing hemiplegia or aphasia which may persist for months. 
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The symptoms of tuberculous growths in the brain are those of tumor, 
and will be considered in the section on the brain. 

In the spuutl.cord the same forms are found. The acute tuberculous men¬ 
ingitis has been considered and is almost always cerebro-spinal. The solitary 
tubercle of the. .cord, is rare. Herter has reported 3 cases and collected 24 
from the literature. It was secondary in all save one case. The symptoms 
are those of spinal tumor or meningitis. • 


VIII. Tuberculosis of tite Genito-ubtnaby System. 

The studies of the past few years, and particularly the work of surgeons 
and gynaecologists, have taught us the great importance of tuberculosis of this 
tract. Any part of the genilo-urinary system may be invaded. The suc¬ 
cessive involvement of the organs may be so rapid that unless the ease has 
been seea..fiarly it may lie impossible to state wilh any degree of certainty 
which has been the primary seat of infection. There may be simultaneous 
involvement of various portions of the tract. In tuberculosis of the genito¬ 
urinary system one always has to bear in mind the possibility of latent dis¬ 
ease elsewhere in the body. As Bollinger says, tubercle bacilli may gain 
admission at some part of the respiratory tract without producing any lesion 
at the point of entrance, and finally reach a bronchial gland, where they 
set up a tuberculous process of extremely slow development without producing 
any symptoms. From this point bacilli may enter the blood stream and lodge 
in the epididymis or testicle proper, and produce nodules which are readily 
discovered, owing to the ease with which these parts are examined. Such a 
case might be quite easily mistaken for one of primary genital tuberculosis, 
whereas the true primary tuberculous focus is far distant. 

Infection of the genito-urinary tract occurs in various ways: 

1. By Hereditary Transmission .—It has been met with in the foetus. The 
comparative frequency of tuberculosis of the testicle in very young children 
suggests very strongly that the uro-genital organs may be involved as a result 
of direct transmission of the disease from the parents. 

2. By infection from areas of tuberculosis already existing in the patient. 

(а) Infection through the Blood .—In many cases uro-genital tuberculosis 
is found at autopsy associated with disease of some distant organ, particu¬ 
larly the lungs, and it would appear most probable that in them infection has 
been through the blood-vessels. Jani’s observations, which were published by 
Weigert after the author’s death, strongly support this theory. In studying 
sections of the genital organs of patients who died of pulmonary tuberculosis, 
he found tubercle bacilli in 5 out of 8 cases in the testicle, and in 4 out of 6 
cases in the prostate, without in any instance finding microscopical evidences 
of tubercles in these organs. The bacilli lay, in the testis, partly within and 
partly close beside the cellular and granular contents of the seminal tubules, 
while in the prostate they were always situated in the neighborhood of the 
glandular epithelium. 

(б) Infedigji from the Peritonaeum .—This source of infection, in both 
men ancT women, is much more frequent than is commonly supposed. The 
intimate relationship between the peritonajum and bladder in both subjects, 
mid with the vesicahe seminales and vasa deferentia in the male, allows of 
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a ready way of invasion of these organs by direct extension of the disease. 
The peritonaeum is a frequent source of genital tuberculosis in the female. 
No doubt many cases of tuberculosis, of. .the dfallopian tubes originate from 
this source. The fact that the fimbriated extremity of the tube is often'MBit', 
seriously involved points rather strongly in this direction, although the fwrc 
might bo taken as a point in favor of blood infection, favored by its greaM; 
vascularity. Various observations go to show that the action of the cSk 
lining the lumina of the Fallopian tubes tends to attract particles introd-atwfc 
into the peritoneal cavity. Jani’s observation is very interesting in this'$16- 
nection, as showing the possibility of tubercle bacilli entering the tubes frhtfi 
the peritoneal cavity without there being any tuberculous peritonitis.-- ‘He 
found typical tubercle bacilli in the lumen, in sections of a normal Fallopian 
tube, in a woman who died of pulmonary and intestinal tuberculosis. The 
explanation advanced was that the bacilli made their way through the thin 
peritoneal coat from one of the intestinal ulcers, thus reaching the peritoneal 
cavity, and thence were attracted into the Fallopian tube by the current pro¬ 
duced by the action of the cilia lining the lumen. The intimate relationship 
between tuberculous peritonitis and tuberculosis of the Fallopian tubes is 
shown in the fact that the latter are affected in from 30 to 40 per cent of 
the cases. 

(c) Infection from other Organs by Direct Extension .—The occurrence 
of direct extension from the peritoneum has already been mentioned. In 
tuberculous ulceration of the intestine or rectum adhesions to the bladder 
in the male or to the uterus and vagina in the female may occur, with result¬ 
ing fistulse and a direct extension of the disease. Perirectal tuberculous 
abscesses may lead to secondary involvement of some portion of the genito¬ 
urinary tract. It must not be forgotten that tuberculosis of the vertebra 
may be followed by tuberculosis of the kidney as a result of direct extension 
of the disease. 

3. By Infection from Without .—Whether uro-genital tuberculosis maj 
occur as a result of the entrance of tubercle bacilli into the urethra or vagim 
is still a disputed question. That bacilli gain admission to these passages dur 
ing coitus with a person the subject of uro-genital tuberculosis, or by the us< 
of foul instruments or syringes, seems quite probable. The possibility o 
genital tuberculosis occurring in the female as a result of coitus with a mat 
the subject of tuberculosis in some portion of the genito-urinary system wa 
first suggested by Cohnheim, who stated, however, that it rarely, if evei 
occurred. Gartner’s experiments have been referred to. 

In a patient with intestinal tuberculosis the tubercle bacilli might acci 
dentally reach the urethra or vagina from the rectum. 

Uro-genital tuberculosis is commonest between the ages of twenty an* 
forty years—that is, during the period of greatest sexual activity. Males ar 
affected much more frequently than females, the proportion being 3 to f 
This'great difference is no doubt partly due to the more intimate relationshi 
between the urinary and genital systems in the former than in the latter. I 
the male the urethra forms the common outlet for the two systems, while i 
the female there is a separate outlet for each. 

Oncejhe uro-genital tract has been invaded, the disease is likely to spies 
rapidly*, and the method of extension is an important one. Quite frequentl 
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there ; is direct extension, as when the bladder is involved secondarily to the 
Ipdfiey by passage of the disease along the ureter, or where the tuberculous 
tjacbc&S extends along the vas deferens to the vesiculoe scminales. No doubt 
qgjjrface inoculation occurs in some instances, and to this cause may be attrib- 
£psd a certain percentage of cases of vesical and prostatic disease following 
^jAatculosis of the kidney. Although this probability is acknowledged, there 
element of doubt as to the possibility of the kidney becoming affected 
'^pndarily to the bladder or prostate by the direct passage of the bacilli up 
tife lumen of one ureter; for in such a case we have to supposo that a non- 
niotile bacillus, contrary to the laws of gravity, ascends against an almost 
co nsfan t current of urine flowing in the opposite direction. The lymphatics 
may‘afexd-a. means for the spreading of the disease, but in a greater number 
of cases than is generally supposed it takes place by way of the blood-vessels. 
Cystoscopic examinations of the bladder not infrequently show the presence 
of tubercles beneath the mucous membrane before there is any evidence of 
superficial ulceration—a fact suggesting strongly a blood infection. 

The discovery of tubercle bacilli in the urine and the obtaining of tuber¬ 
culous lesions in animals as a result of inoculation with the urinary sedi¬ 
ment afford us the only positive evidence of genito-urinary tuberculosis. So 
far there are no authentic-accounts of tubercle bacilli having been found in the 
semen of men with tuberculosis of the testicle or vesieula) scminales. Owing 
to the fact that the smegma bacillus has the same staining reaction as the 
tubercle bacillus, and, morphologically, is practically indistinguishable from 
it, the greatest care must be used in obtaining (he specimen of urine for 
examination, to eliminate, if possible, all chances of contamination. Thus 
the urine examined must be a catheterized specimen, and even then one runs 
the risk of carrying back into the bladder on the end of the cathctcr*a few 
bacilli which may be washed out in the stream of urine and be mistaken for 
tubercle bacilli in the sediment. By Bunge and Trautenroth’s method of 
staining the two organisms can probably be definitely differentiated, but the 
safer plan is to immediately inoculate one or more guinea-pigs with some of the 
suspected urine. If tubercle bacilli be present the animals will manifest 
tuberculous lesions in from three to five weeks. 

Tubekcot.obis of the Kidneys (Phthisis renum ).—In general tuber¬ 
culosis the kidneys frequently present scattered miliary tubercles. In pul¬ 
monary tuberculosis it is common to find a few nodules in the substance of 
the organ, or there may be pyelitis. In the first 17,000 admissions to the 
medical wards of the Johns Hopkins Hospital there were 1,085 cases of tuber¬ 
culous infection. In 17 of these a clinical diagnosis of renal tuberculosis 
was made. Walker analyzed the first 1,369 autopsies in the same hospital 
and found that 784 had tuberculosis in some part of the body. In all there 
were 61 cases of renal tuberculosis. Of 482 cases of pulmonary tuberculosis 
showing symptoms during life, one or both kidneys were involved in 23. 
There were 36 cases of acute general miliary tuberculosis, and in every instance 
the kidney was affected. The 2 other cases of renal tuberculosis occurred in 
patients with latent disease. Primary tuberculosis, pf the kidneys is not very 
rare, but in no instance in the above series did Walker demonstrate a primary 
infection, in the kidney. The tuberculous process was primary in some other 
part of tiie genito-urinary tract in 6 cases. In a majority of the cases the 
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process involves the pelvis and the ureter as well, sometimes the bladder ab2* 
prostate. It may be difficult to say in advanced cases whether the disease 
has started in the bladder, prostate, or vesicles, and crept up the ureters, 
or "whether it started in the kidneys and proceeded downward. In a majority 
of cases, I believe, the latter is true, and the infection is through the blood. 
Walker thinks that a hacmatogenous infection takes place in 90 per cent of the 
cases, and that this is the channel of infection in the majority of instances 
where renal follows vesical tuberculosis rather than along the ureter. One 
kidney alone may be involved, and the disease creeps down the ureter and 
may only extend a few millimetres on the vesical mucosa., A man with aortic 
insufficiency, who had no lesions in the lungs, presented a localized patch in 
the pelvis of the kidney, involving a pyramid, while the ureter, 5 cm. from the 
bladder and at its orifice, was thickened and tuberculous. The prostate 
showed an area of caseation. The process is most common between twenty 
and thirty years of age, but it may occur at the extremes of ago. In a series 
of 386 cases collected by Walker in which the sex was stated, 182 of the 
patients wore males and 204 females. The joint statistics of Guillard, Tuffior, 
and Albarran include 2-16 cases of chronic tuberculosis, of which 112.. were 
female^ and 69 males. In the earliest stage, which may be met with acci¬ 
dentally, the disease is seen to begin in the pyramids and calyces. Negrosis 
and caseation proceed rapidly, and the colonies of tubercles start throughout 
the pyramids and extend upon the mucous membrane of the pelvis. As a 
rule, from the outset it is a tuberculous pyo-nephrosis. The renal infection 
may result from direct extension of the disease from a tuberculous vertebra. 
It may be confined to one kidney, or progress more extensively in one than in 
the other. Of 216 cases in which the side affected was specified, the .light 
kidney was involved in 111, the left in 96, and both together in 9. At autopsy 
both organs are usually found enlarged. In only 3 of the 61 autopsies pre¬ 
viously referred to was the disease unilateral. One kidney may be completely 
destroyed and converted into a series of cysts containing cheesy substance— 
a form of kidney which the older writers called scrofulous. In the putty¬ 
like contents of these cysts lime salts may be deposited. In other instances 
the walls of the pelvis arc thickened and cheesy, the pyramids eroded, and 
caseous nodules are scattered through the organ, even to the capsule, which 
may be thickened and adherent. The other organ is usually less affected, 
and shows only pyelitis or a superficial necrosis of one or two pyramids. 
The ureters are usually thickened and the mucous membrane ulcerated and 
caseous. Involvement of the bladder, vesical® seminales, and testes is not 
uncommon in males. 

The symptoms are those of pyelitis. The urine may be purulgnt for 
years, and there may be little or no distress. Even before the bladder be¬ 
comes involved micturition, is frequent, and many instances are mistaken 
forjystitis. The frequent micturition is in part due to an initial polyuria, 
in part to reflex irritation, but chiefly to a non-tuberculous inflammation 
over the trigone of the bladder. It is usually the earliest and most constant 
symptom. Hmmaturia, of a mild grade, occurs at some time during the course 
of the disease in the majority of the cases. Dull, aching painjn the lumbai 
region pn one side is frequently complained of and may be the first symptom. 
The condition is for many years compatible with fair health. The (suability 
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is shown by the accidental discovery of the so-called scrofulous kidney, con¬ 
verter into cysts containing a putty-like substance. In cases in which the 
disease becomes advanced and both organs are affected, constitutional symp¬ 
toms are more marked. There is irregular fever, with chills and loss of 
highland strgpgth. General tuberculosis is common. In only one of my 
cases were the lungs uninvolved. In a case at the Montreal General Hos¬ 
pital a cyst perforated and caused fatal peritonitis. 

Physical examination may detect special tenderness on one side, or the 
kidney may bo palpable in front on deep pressure; but tuberculous pyelo¬ 
nephritis seldom cuuses a large tumor. Occasionally the pelvis becomes 
enormously distended; but this is rare in comparison with its frequency in 
calculous pyelitis. The urine presents changes similar to those of ordinary 
calculous pyelitis—piis-cells, epithelium, and occasionally definite caseous 
masses. It is nearly always acid in reaction. Albumin is, of course, pres¬ 
ent. Tubercle bacilli may be demonstrated by the ordinary methods. Tube- 
casts are not often seen. 

To distinguish the condition from calculous pyelitis is often difficult. 
Haemorrhage may be present in both, though not nearly so frequently in the 
tuberculous disease. Functional haematuria, to which Senator has given the 
name essential renal licematuria, and Klemperer that of angio-neurotic renal 
h mmatu ria has been a source of error in diagnosis and has led to surgical 
interference. In this condition it is highly probable that bleeding from the 
kidney can occur in the absence of any definite lesion of the organ, although 
Israel denies the existence of such an anomaly. Methylene blue and phlorid- 
zin, given subcutaneously, are held to be of value iu determining the kidney 
affected. The diagnosis rests on three points: (1) The detection of some 
focus of tuberculosis, as in the testes; (2) the presence of tubercle bacilli in 
the sediment; and (3) the use of tuberculin. In woman the kidney involved 
is now easily determined by cathcterizing the ureters after the plan of my 
colleague Kelly. 

The incidence of renal implication in uro-genital tuberculosis may be 
gathered from Orth’s Gottingen material, analyzed by Oppenheim. Of CO 
cases there were 34 in which the kidneys were involved. Posner in 149 cases 
found the bladder involved in 18, and the testes in 8. 

Tuberculosis of the suprarenal capsules will be considered under Addison’s 
Disease. 

Tuberculosis ob the Ureter and Bladder. —This rarely occurs as 
a primary affection, but is nearly’always secondary to involvement of other 
parts, particularly the pelvis of the kidney. In the case of uro-genital tuber¬ 
culosis, above mentioned, in a patient who died of heart-disease, the ureter, 
just where it enters the bladder, showed a fresh patch of tuberculosis. 

Protracted cystitis, which has come on without apparent cause, is always 
suggestive of tuberculosis. The renal regions, the testes, and the prostate 
should be examined with care. It may follow a pyclo-ncphritis, or be asso¬ 
ciated with primary disease of the prostate or vesieulae seminales. Primary 
tuberculosis of the posterior wall of the bladder may simulate stone. 

Tuberculosis op the Prostate and Vesiouilb Seminales. The 
prestate is frequently involved in tuberculosis of the uro-genital tract. In 
Krzyincki’s cases, of 15 males the prostate was involved in 14 and the vesiculse 
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seminalcs in 11. In Orth’s coses the prostate was involved in 18 of 
cases in males. These parts are much more frequently involved than mSEraRi? 
post-mortem statistics indicate. Per rectum the prostatic lobes arCi^wfc^ 
be occupied by hard nodules varying in size from a pea to a bean. is 

great irritability of the bladder, and agonizing pain'in catheterization.^, An 
extremely rare ..lesion is primary urethral tuberculosis, which may sint&ktfc- 
stricture. ' j j ljt 

Tubeecdlosis op the Testes.— This somewhat common affection^al® 
be primary, or, more frequently, is secondary .to tuberculous disease. eH 
where. Many cases occur before the second year, and it is stated to Itoyia 
been met with in the fcetus. In infants it is serious and usually assock « d 
with tuberculous disease in other parts. In 9 cases reported by Hutinel and 
Deschamps, in every one there was a general affection. In 20 cases reported 
by Jullien, 6 were under one year, and G between one and two years old. In 
5 of the cases both testicles were affected. Koplik holds that most of the 
instances of this kind are congenital, in Baumgarten’s sense. In the adult 
the tubercles begin within the substance of the gland, but in children the 
tunica albuginea is first affected. The tubercle does not always undergo 
caseation, but it may present a number of embryonic cells, not unlike a 
sarcoma. 

JW Tubercle of the testes is most likely jq,h&jiQBfaunded.with syphilis. In 
t hq latter the-body of the organ is most often affected, there is less pain, and 
t he o u t lines of-the growth are more nodular and irregular. In obscure peri¬ 
toneal disease the detection of tubercle in a testis has not infrequently led 
to a correct diagnosis. The association of the two conditions is not uncom¬ 
mon. The lesion in the testis may heal completely, or the disease may become 
generalized. General infection has followed operation. Too much stress can 
not be laid on the importance of a routine examination of the testes in hos¬ 
pital patients. 

ToBEBCunosia op thb Fallopian Tubes, Ovabies, and Utebus.— The 
Fallopmu tubes are by far the most frequent seat of genital tuberculosis. 
The disease may be primary and produce a most characteristic form of sal¬ 
pingitis, in which the tubes are enlarged, the walls thickened and infiltrated, 
and the contents cheesy. Adhesion takes place between the fimbrise and the 
ovaries, or the uterus may bo invaded. The condition is usually bilateral. 
It may occur in young children. Although, as a rule, very evident to the 
naked eye, there are specimens resembling ordinary salpingitis, which show 
on microscopical examination numerous miliary tubercles (Welch and Wil¬ 
liams). Tuberculous salpingitis may cause serious local disease with abscess 
formation, and it may be the starting-point of peritonitis. 

Tuberculosis of the ovary is always seconda ry. There may be an erup¬ 
tion of tubercles over the surface in an extensive involvement of the stroma 
with abscess formation. 

Tuberculosis of the uterus is very rare. Only three examples have come 
under my observation, all in connection with pulmonary phthisis. It may 
be primary. The mucosa of the fundus is thickened and caseous, and tuber¬ 
cles may be seen in the muscular tissue. Occasionally the process extends 
to the vagina. 

i Tuberculosis of the placenta is more common than has been supposed. 
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■p|p placentae from tuberculous women, 9 were affected; 5 of these were 
‘■Bnsases'of advanced disease of the lung. The lesions are easily overlooked. 

IX. Tuberculosis of the Mammary Gland. 

.Hendry (Bruns’s Beitragc, viii) has collected 40 cases, 1 of which was 

E e. The disease is most common between the fortieth and sixtieth 
'he breast is frequently fistulous, unevenly indurated, and the nipple 
ted. The fistulas and ulcers present a characteristic tuberculous 
There is also a cold tuberculous abscess of the breast. The axillary 
re affected in about two-thirds of the cases. The disease runs a 
oiirse of months or years. The diagnosis can be made by the general 
appearance of the fistulas and ulcers, and by the existence of tubercle bacilli. 
The prognosis is not bad, if total eradication of the disease be possible. 

In 1836 Bedor described an hypertrophy of the breast in' the subjects 
of pulmonary tuberculosis. As a rule, if one gland is involved, usually on 
the side of the affected lung, as already mentioned, the condition is one of 
chronic interstitial mammitis, and is not tuberculous. 

X. Tuberculosis of tiie Circulatory System. 

(o) Myocardium .—Scattered miliary tubercles are sometimes met with 
in the acute disease. Larger caseous tubercles arc excessively rare. A. Moser 
states that there are only 46 cases on record. There is also a sclerotic tuber¬ 
cul ous m yocarditis. The infection often passes from a mediastinal gland. 

(6) Endocardium .—In 216 autopsies in cases of chronic phthisis I found 
endocarditis in 12. It was present in only 151 among more than 11,000 
autopsies on tuberculous cases (G. \V. Norris)., As a rule, it is a secondary 
form, the result of a mixed infection, so common in pulmonary tuberculosis. 
A true tuberculous endocarditis does, however, occur, directly dependent upon 
infection with the bacillus of Koch. As a rule, it is a vegetative endocardi¬ 
tis, not to be distinguished from that caused by Streptococcus or Staphylo¬ 
coccus. In rare cases, however, caseous tubercles develop. 

(c) Arteries .—Primary tuberculosis of the larger, blood-vessels is very 
rar$ and is usually the result of invasion from without. The disease may, 
however, occur in a large artery and not result from external invasion. In 
a ease of chronic tuberculosis Flexner found a fresh tuberculous growth in 
the aorta, which had no connection with cheesy masses outside the vessel. 
Simmitsky has collected 18 cases of tuberculosis of the aorta. 

In the lungs and other organs attacked by tuberculosis the arteries are 
involved in an acute infiltration which usually leads to^ thrombosis, or tuber¬ 
cles may develop in the walls and proceed to caseation and softening fre¬ 
quently with a resulting haemorrhage. By extension into vessels, particu¬ 
larly veins, the bacilli are widely distributed with the production of miliary 
tuberculosis. 

XI. Diagnosis of Tuberculosis. 

The recognition of the disease rests upon the macroscopical and micro- 
Bc opieal ap pearances of the lesions and the presence of the tuberclc hacilli. 



860 


SPECIFIC INFECTIOUS DISEASES. 


Tuberculin Reaction: —(a) Hyppdermic. —In obscure internal *__, _. 

joint, rfljipa and unsuspected tu berculoaifl of the ki dneys this gives most valug' 
able information. In adults-a.milligramme is injected subcutaneously, an$ 
if this has no reaction a larger dose of two or three milligrammes is employed' 
in two or three days. There is often slight local irritation following injection, 
and within ten to twelve hours the febrile reaction begins, the temperatun 
rising from 102° to 104°. (5) Conjunctival Reaction. —CWswtte’s test givS 
very satisfactory results—of 2,894 clinically tuberculous patients, 92(05 per 
cent reacted. A drop of J-l per cent solution of tuberculin is put into the 
conjunctiva, which in infected individuals reacts with a hyperemia, "(e) A 
shin reaction also follows vaccination with tuberculin, but this is not so cer¬ 
tain as the conjunctival reaction. Hamman’s paper on tuberculin in pul¬ 
monary tuberculosis (Arch, of Int. Med., 1908), gives the Johns HdpkinB 
Hospital experience. Influenced by Trudeau, it has been used there fifteen 
or sixteen years in obscure medical and surgical cases with most satisfactory 
results. 


XII. The Prognosis in Tuberculosis. 

The parable of the sower already referred to expresses better than in any 
other way the question of individual predisposition. In a large propor¬ 
tion of us the seed falls by, the wayside. The bacilli are picked up by the 
phagocytes in the air-passages, and never really enter the body. In others 
the seed falling upon a rock or on stony ground withers away as soon 
as it springs up; and such are the cases in which the bacilli gain entrance 
to the bronchial glands and form small foci which rapidly heal. The seed 
which falls among thorns represents the germs which gain entrance to the 
lungs and which grow and cause the characteristic lesions, but the natural 
protective processes limit and control it, and the patient is cured. In the 
last group, in which the seed falls on good ground and springs up and bears 
fruit a hundredfold, are the cases in which the disease progresses and the 
unfortunate victim dies of tuberculosis. The late Austin Flint, facile princeps 
among American students of the disease, called attention to its self-limitation 
and intrinsic tendency to recovery in tuberculosis. Of his 670 cases, 44 recov¬ 
ered, and in 31 the disease was arrested, spontaneously in- 23 of the, first 
group and in 15 of the second. This natural tendency to cure ia. atflfeaore 
strikingly shownin.lymphatic and bone tuberculosis. ' 

The following may be considered favorable circumstances in the progno¬ 
sis of pulmonary tuberculosis :i An early diagnosis^ a good family history, 
^previous good health^a strong digestionya suitable environment, andfan insidi¬ 
ous onset,Jwithout high fever, and without extensive pneumonic consolidation- 1 
Cases beginning with pleurisy seem to run a more protracted and more favor¬ 
able course. Repeated attacks of haemoptysis are unfavorable. When well 
established the course of tuberculosis in any organ is marked by intervals of 
weeks or months in which the fever lessens, the symptoms subsidy and there 
is improvement in the general health. 

In pulmonary cases the duration is extremely variable. Timmuae placed 
the average duration at two years, and for the majority of cases this is perhaps 
a correct estimate. Pollock’s large statistics of over 3,500 cases show a mean 
duration of the disease of ovejfctwo yeare and a half. Williams’s analysis of 
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MW, 0 *** in private practice shows a much more protracted course, as the 
julMge duration was over seven years. 

and Marriage. —Under th'e subject of prognosis comes the 
of the marriage of persons who have had tuberculosis, or in whose 
'.ft* disease prevails. The following brief statements may be made 
agt^jneference to it: 

Subjects with healed lymphatic or bone tuberculosis ntarry with per- 
fr g fol i mp u n ity and may beget healthy children. It is undeniable, however, 
tpp in such families scrofula, caries of the bone, arthritis, cerebral and pul- 
ipOSi^ tuberculosis are more common. Which is it, “ herddite de graine ou 
hdreditd de terrain,” as the French have it, the seed or the soil, or both ? We 
can not yet say. The risks, however, are such as may properly be taken. 

(b) The question of marriage of a person who has arrested or cured lung 
tuberculosis-» more difficult to decide. In a male, the personal risk is not 
so great; and when the health and strength are good, the external environ¬ 
ment favorable, and the family history not extremely bad the experiment— 
for it is such—is often successful, and many healthy and happy families are 
begotten under these circumstances. In women the question is complicated 
with that of child-bearing, which increases the risks enormously. With a 
localized lesion, absence of hereditary taint, good physique, and favorable 
environment, marriage might be permitted. When tuberculosis has existed, 
however, in a girl whose family history is bad, whose chest expansion is slight, 
and whose physique is below the standard, the physician should, if possible, 
place his veto upon marriage. 

(c) With existing disease, fever, bacilli, etc., marriage should be prohib¬ 
ited. Pregnancy usually hastens the process, though it may be held in abey¬ 
ance. After parturition the disease advances rapidly. There is much truth, 
indeed, in the remark of Dubois: “If a woman threatened with phthisis 
marries, she may bear the first accouchement well; a second, with difficulty; 
a third, never.” Conception may occur in an advanced stage of the disease. 


XIII. Prophylaxis in Tuberculosis. 


(a) General. —Among the more important measures may be mentioned 
the Jhllowing: First, education of the public. Much has been done in this 
direction by the antituberculosis crusade, which has resulted in the forma¬ 
tion of many active societies, and has stimulated widespread interest in the 
disease. Secondly, the placing of pulmonary tuberculosis on the list of re¬ 
portable diseases. This gives the board of health control of the situation, 
and, as the New York experience has demonstrated, is perhaps the most 
helpful measure in the prophylaxis. Thirdly, the improved sanitary condition 
of the poor, particularly with reference to the housing. Fourthly, direct pre¬ 
ventive measures, such as the enactment of laws against spitting in public, 
the proper disinfection and cleaning of the rooms and houses which have been 
, occupied by tuberculous patients, and the careful inspection of dairies and 
abattoirs. Fifthly, in the large cities, organization of sanatoria and hospitals 
! for early curable and late incurable cases, and the establishment of separate 
dispensaries with a system of visiting of the patients at their homes by specially 
assigned nurses. Lastly, the care of the sputa of the consumptive. Thorough 
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boiling or putting it into the fire is sufficient. In hospitals it is well to havkj 
printed directions as to the care of the sputa, and also printed cards for outfs 
patients, giving the most important rules. It Bhould be explained to. ip 
patient that the only risk, practically, is from this Bource. 

(6) Individual. —Individual prophylaxis in the case of delicate children 
is most important. An infant bom of tuberculous parents, or of a family 
in which consumption prevails, should be brought up with the greatest care 
and guarded most particularly against catarrhal affections of all kinds. 
Special attention should be given to the throat and nose, and on the first 
indication of mouth-breathing, or any obstruction of the naso-pharynx, a 
careful examination should be made for adenoid vegetations. The child 
should be clad in flannel and live in the open air as much as possible, avoid¬ 
ing close rooms. It is a good practice to sponge the throat and chest night 
and morning with cold water. Special attention should be paid to diet and 
to the mode of feeding. The meals should be at regular hours and the food 
plain and substantial. Prom the outset the child should be encouraged to 
drink freely of milk. Unfortunately, in those cases there seems to be an 
uncontrollable aversion to fats of all kinds. As the child grows older, sys¬ 
tematically regulated exercise or a course of pulmonary gymnastics may be 
taken. In the choice of an occupation preference should be given to an out-of- 
door life. Families with a marked predisposition to tuberculosis should, if 
possible, reside in an equable climate. 

The trifling ailments of cliildren should be carefully watched. In the 
convalescence from the fevers which so frequently prove dangerous, the great¬ 
est caution should be exercised to prevent catching cold. Cod-liver oil, the 
syrup of the iodide of iron, and arsenic may be given. As mentioned, care 
of the throat in these children is very important. Enlarged tonsils should 
be removed. 

XIV. Treatment of Tubeboulosis. 

I. The Natural or Spontaneous Cure. —The spontaneous healing of 
local tuberculosis is an every-day affair. Many cases of adenitis and dis¬ 
ease of the bone or of the joints terminate favorably .Z. The healing of pul¬ 
monary tuberculosis is shown clinically by the recovery of patients in whose 
sputa elastic tissue and bacilli have been found; anatomically, by the pres¬ 
ence of lesions in all stages of repair. In the granulation products and asso¬ 
ciated pneumonia a scar-tissue is formed, while the smaller caseous areas 
become impregnated with lime salts. To such conditions alone should the 
term healing be applied. When the fibroid change encapsulates but docs 
not involve the entire tuberculous tissue, the tubercle may be termed involuted 
or quiescent, but is not destroyed. When cavities of any size have formed, 
healing, in the proper sense of the term, does not occur. I have yet to see 
a specimen which would indicate that a vomica had cicatrized. Cavities may 
be greatly reduced in size—indeed, an entire series of them may be so con¬ 
tracted by sclerosis of the tissue about them that an upper lobe, in which this 
process most frequently occurs, may be reduced to a third of its ordinary 
dimensions. Laennec understood thoroughly this natural process of cure in 
tuberculosis, and recognized the frequency with which old tuberculous lesions 
occurred in the lungs. He described cicatrices computes and cicatrices 
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Ssivilerms, ilie latter being the Mini liken cavities communicating with the 
iggstchi; and remarked that, as tubercles growing-in the glands, which are 
%)j$jigd scrofula, often heal, why should not the same take place in the lungs? 

'T, ’There is an. old German axiom, “Jcdermann hat am Ende ein bisclien 
tf'ubercvloee,” a statement partly borne out by the statistics showing the pro- 
portjp ps of cases jiypersons dying of all disease in whom quiescent or tuber- 
lesions qre found in the lungs. We find at the apices the following 
nditions, wh : i'4> have been hold to signify healed tuberculous processes: 
) Thickening of the pleura, usually at the posterior surface of the apex, 
with subadjacent induration for a distance of a few millimetres. This lxns, 
perhaps, no greater significance than the milky patch on the pericardium. 
(2) Puckered cicatrices at the apex, depressing the pleura, mid on section 
showing a large pigmented, fibrous scar. The bronchioles in the neighborhood 
may be dilated, but there are neither tubercles nor cheesy masses. This may 
sometimes, but not always, indicate a healed tuberculous lesion. (3) Puck¬ 
ered cicatrices with cheesy or cretaceous nodules, and with scattered tubercles 
in the vicinity. (4) The cicatrices ftslulcuses of Laennec, in which the fibroid 
puckering has reduced the size of one or more cavities which communicate 
directly with the bronchi. 

The investigations of Naegeli in Ribbert's laboratory show how frequent 
tuberculous infection is, and bow common recovery must bo. A special exami¬ 
nation was made of every organ of the body. In a series of cases tuberculous 
lesions were found in 97 per cent in the bodies of adults. IJp to the fifteenth 
year they were present in only 50 per cent; then there was a sudden rise in 
the eighteenth year to 9(1 per cent, and above the fortieih year a tuberculous 
focus was found in every body. In a scries of 500 post mortems studied with 
reference to this point by Blumer and Lartigau, healed pulmonary lesions were 
found in 30 per cent. 

II. General Measures. —The cure of tuberculosis is a question of nutri¬ 
tion; digestion and assimilation control the situation; make a patient grow 
fat and the local disease may be left to take care of itself. There are three 
indications: First, to place the patient in surroundings most favorable for 
the maintenance of a maximum degree of nutrition; second, to take such 
measures as, in a local or general way, influence the tuberculous processes; 
third, to alleviate symptotns. 

Open-air Treatment. —The value of fresh air and out-of-door life is well 
illustrated by an experiment of Trudeau. Inoculated rabbits confined in a 
dark, damp place rapidly succumbed, while others, allowed to run wild, either 
recovered or show slight lesions. It is the same in human tuberculosis. A 
patient confined to the house—particularly in the close, overheated, stuffy 
dwellings of the poor, or treated in a hospital ward—is in a position analogous 
to that of the rabbit confined to a hutch in the cellar; whereas a patient living 
in the fresh air and sunshine for the greater part of the day has chances 
comparable to those of the rabbit running wild. 

The opeft-air treatment of tuberculosis may be carried out at home, by 
change of residence to a suitable climate, or in a sanatorium. 

(o) At Home. —In a majority of all cases the patient has to be cared for 
in his own home, and if in the city, under very disadvantageous circum¬ 
stances. Much, however, mav be done even in cities to promote arrest by 
M 
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insisting upon systematic treatment. How much may be done by cafe dhd 
instruction is shown by the success of J. H. Pratt’s tuberculosis classes. As 
not five per cent of the patients can be dealt with in sanatoria, it is surpris¬ 
ing and gratifying to see how successful the home treatment may be. Even 
in cities the patients may be trained to sleep out of doors, and the results 
obtained by Pratt, Millett, and others are as good as any that have been pub¬ 
lished. While there is fever the patient should be at rest in bed, and for the 
greater part of each day, unless the weather is blusteriSfc and rainy, the 
windows should be open, so that he may be exposed freely to the fresh air. 
Ix»w temperature is not a contraindication. If there is a balcony or a suit¬ 
able yard, on the brighter days the patient 'may be wrapped up and put in a 
reclining chair or on a sofa. The important thing is for the physician to 
emphasize the fact that' neither the cough, fever, night sweats, and not even 
haemoptysis contraindicate a full exposure to the fresh air. In country places 
this can be carried out much more effectively. In the summer the patient 
should be out of doors for at least eleven or twelve hours, and in winter six or 
eight hours. At night the room should be cool and thoroughly well ventilated. 
It may require several months of this rest treatment in the open air before the 
temperature falls to normal. 

(6) Treatment in Sanatoria .—Perhaps the most important advance in 
the treatment of tuberculosis has been in the establishment in favorable locali¬ 
ties of institutions in which patients are made to live according to strict 
rules. To Brehmer, of Gobersdorf, we owe the successful execution of this 
plan, which has been followed, in Germany with most gratifying results. In 
the .United States the zeal, energy, and scientific devotion of Edward L. 
Trudeau have demonstrated its feasibility, and the Saranac institution has 
become a model of its kind. The results at Gobersdorf, Falkenstein, and 
Saranac demonstrate the great importance of system and rigid discipline in 
carrying out a successful treatment of tuberculosis. Much has been done 
both in the United States and Great Britain to promote the sanatorium treat¬ 
ment of tuberculosis. The past three years have been rich in experience. The 
good results have quite justified the heavy expenditure of money. Ih many 
places it has been demonstrated that with an inexpensive plant excellent 
results may be obtained. A reaction has naturally followed the “stuffing” 
plan of feeding, and more reasonable methods are now employed. The “ abso¬ 
lute rest” plan has been.modified to meet individual cases. The system of 
graduated work introduced by Patersin at Frimley has shown how beneficial 
hard work is for the physical and moral condition of the consumptive. The 
all-important matter is the establishment near to the large cities of public 
sanatoria for the treatment of cases in the early stages. There should be 
opened in the large general hospitals special out-patient departments for 
tuberculous patients, from which suitable cases could be sent to the civic sana¬ 
toria. They could be partly self-supporting, as many patients would pay a 
reasonable sum per month. A useful Directory of Institutions for Tubercu¬ 
losis in the United States and Canada has been compiled by Lilian Brandt, 
and published by the charity organization of New York and the National 
Association for the Study of Tuberculosis. Bulstrode’s Report (Local Govern¬ 
ment Board, 1908) gives full details as to institutions in England. 

(c) Climatic Treatment.— This, after all, is only a modification of the 
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method. The first question to be decided is whether the patient is 
P 'to be sent from home. In many instances it is a positive hardship. A 
fjSatjeai with well-marked cavities, hectic fever, night sweats, and emacia¬ 
tion. is much better at home, and the physician should not be too much influ¬ 
enced by the importunities of the sick man or his friends. The requirements 
of a suitable climate are a pure atmosphere , an equable temperature not sub¬ 
ject to rapid Variations, and a maximum amount of sunshine. Uiven these 
^thien factors, it makes little difference where a patient goes, bo long as he 
Uvea -an outdoor life. Major Woodruff believes that sunshine may be hurtful, 
and he has collected statistics to show that tuberculosis is more prevalent and 
more fatal among the dark races, who live where the sun shines the brightest. 
The point is one of interest, hut i do not think the case against the sun is 
made out. f$The different climates may be grouped into the high altitudes, 
the dry, warm climates, and the moist, warm climates. Among high alti¬ 
tudes in the United States, the Colorado resorts arc the most important. Of 
others, those in Arizona and New Mexico have been growing rapidly. The 
rarefaction of the air in high altitudes is of benefit in increasing the respira¬ 
tory movements in pulmonary disease, but brings about in time a condition of 
dilatation of the air-vesicles and a permanent increase in the size of the chest 
which is a marked disadvantage when such persons attempt subsequently to 
reside at the sea-level. The great advantage of these western resorts is that 
they are in progressive, prosperous countries, in which a man may find means 
of livelihood and live in comfort. In Europe the chief resorts at high alti¬ 
tudes are Davos, Lcs Avants, and St. Moritz. Of resorts at a moderate 
altitude, Asheville and the Adirondacks are the test known in America. The 
Adirondack cure has become of late years quite famous. One very decided 
advantage is that after arrest of the disease the patient can return to the sea- 
level without any special risk. The cases most suitable for high altitudes are 
those in which the disease is limited, without much cavity formation, and with¬ 
out much emaciation. The thin, irritable patients with chronic tuberculosis 
and a good deal of emphysema are better at the sea-level. The cold winter 
climate seems to be of decided advantage in tuberculosis, and in the Adiron¬ 
dacks, where the temperature falls sometimes to 20° or even more below zero, 
the patients are able to lead an out-of-door life throughout the entire winter. 

Of the moist, warm climates, in America Florida and the Bermudas, 
in Europe the Madeira Islands, and in Great Britain Eastbourne, Bourne¬ 
mouth, Torquay, and Falmouth are the best known. Of the dry, warm cli¬ 
mates, Southern California in the United States is the most satisfactory. 
Many of the health resorts in the Southern States, such as Aiken, Thomas- 
ville, and Summerville, are delightful winter climates for tuliereulous cases. 
Egypt, Algiers, and the Riviera are the most satisfactory resorts for patients 
from Europe. For additional information on the subject of climate, particu¬ 
larly in America, the reader is referred to Solly’s work on the subject. 

Other considerations which should influence the choice of a locality are 
goo d accomm odations and good food. Very much is said concerning the 
choice of locality in the different stages of pulmonary tuberculosis, but when 
the disease is limjted to an apex, in a man of fairly good personal and family 
history, the chances arc that he may fight a winning battle if he lives out of 
doors hi.mjy,climate, whether high, dry and cold, or low, moist and warm. 



856 


SPECIFIC INFECTIOUS DISEASES. 


With bilateral disease and cavity formation there is but little hope of perma^ 
nent cure, and the mild or warm climates are preferable. 

III. Measures which, by their Local ob General Action, influenob 
the Tdbebcdloc&- Pbooess. —Under this heading we may consider tile 
specific, the dietetic, and the general medicinal treatment of tuberculosis. . 

(o) Specific Treatment .—The ugg, of. tuberculin has again become popu¬ 
lar, and the publications of Koch, von Behring,' Maragliano, and Wright havA 
shown that in certain cases it had a definite value. This has been the posi¬ 
tion taken by Trudeau even after the fiasco attending its introduction, and at 
the Saranac Sanatorium a certain number of cases were given tuberculin id 
addition to the regular treatment. L. Brown has reported on 159 of these 
cases, 43 of which were in the incipient stage. In 104 advanced cases, 30 were 
discharged apparently cured and 56 with the disease arrested. Of the 43 
early cases, 30 were discharged apparently well and 9 with the disease arrested. 
The method of Wright and Douglas has been extensively tested during the past 
three years, and it is difficult yet to arrive at positive conclusions. The inde¬ 
pendent work in England and in America appears to be against the opsonic 
index as a trustworthy guide; on the other hand, in suitable cases, particu¬ 
larly of Ipsa! tuberculosis, the vaccine treatment has proved of great value. 

(6) Dietetic Treatment .—The outlook in tuberculosis depends much 
upon the digestion. It is rare to see recovery in a case in which there is 
persistent gastric trouble, and the physician should ever bear in mind the 
fact that in this disease the primes vice control the position. The early nausea 
and loss of appetite in many cases are serious obstacles. Many patients loathe 
food of all kinds, j A change of air or a sea voyage may promptly restore the 
appetite, i When cither of these is impossible, and if, as is almost always the 
case, fever is present, the patient should be placed at rest, kept in the open 
air nearly all day, and fed at stated intervals witli small quantities either of 
milk, buttermilk, or koumyss, alternating if necessary with meat juice and 
egg albumin. Some cases which are disturbed by eggs and milk do well on 
koumyss. It may be necessary to resort to M^bove’g method of over-alimenta- 
tioQ 4 £jqrcpd feeding. The stomach is first washed out with cold water, and 
then, through the tube, a mixture is given containing a litre of milk, an, egg, 
and 10 0 gr ammes of very finely powdered meat. This is given thxcaJimSS.J 
day. ""Sometimes the patients will take this mixture without the unpleasant 
necessity of the stomach-tube, in which case a smaller amount may be given. 
Raw egg s are very suitable for the purpose of over-feeding, and may be taken 
in the intervals between the meals. B eginning wittrunc- three-times a day the 
number may-be increased to two, three, or even four at a time. In the Ger¬ 
man sanatoria a very special feature is this over-feeding, even when fever is 
present. R. W. Philip advises a r aw m eat diet—zomoth erap y—half a pound 
three times a day, either minced or as a soup. 

In many cases the digestion is not at all disturbed and the patient can 
take an ordinary diet. It is remarkable how rapidly the appetite and diges¬ 
tion improve on the fresh-air treatment, even in cases which have to remain 
in the eity.tj Care should be taken that the medicines do not disturb the stom¬ 
ach. Not infrequently the sweet syrups used in the cough mixtures, cod-liver 
oil, creasote, and the hypophosphites produce irritation, and by interfering 
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with adds- and the various malt preparations are often in these cases most 
jiatisfaetory.^ The indic ations for alcohol in tuberculosis are enfeebled diges- 
-pc'-j with fever ; a weak heart, and rapid pulse. A routine administration is 
SadvisaSIe^ and" there is no evidence that its persistent use promotes fibroid 
processes in the tuberculous areas. In the advanced stages, particularly when 
the temperature is low between eight and ten in (he moving, whisky and 
milk, or whisky, egg, and milk may be given with great advantage. The red 
wines are also beneficial in moderate quantities. 

(c) General Medical Treatment .—Mo medicinal agents have any special 
dr peculiar action upon tuberculous processes. The influence which they 
exert is upon the general nutrition, increasing the physiological resistance, 
and rendering the tissues less susceptible to invasion. The following are 
the most important remedies which seem to act in this manner: 

> Creosote, which may be administered in capsules, in increasing doses, 
beginning with 1 minim three times a day and, if well borne, increasing the 
dose to 8 or 10 minims. It may also be given in solution with tineturc of 
cardamoms and alcohol. It is an old remedy, strongly recommended by 
Addison, and the reports of Jaecoud, Fraentzel, and many others show that 
ithas-a positive value in the disease. Guaiaeol may be given as a substitute, 
either internally or hypodermically. 

1 Cod-liver Oil .—In glandular and bone tuberculosis, this remedy is un¬ 
doubtedly beneficial in improving the nutrition. In pulmonary tuberculosis 
its action is less certain, and it is scarcely worthy of the unbounded confidence 
which it enjoyed for so many years. It should bo given in small doses, not 
more than a teaspoonful three times a day after meals. It seems to act better 
in children than in adults. Fever and gastric irritation are contraindica¬ 
tions to its use. When it is not well borne, a dessertspoonful of rich cream 
three times a day is an excellent substitute. The clotted or Devonshire cream 
is preferable. 

3 The llypophosphites .—These in various forms are useful tonics, but it is 
doubtful if they have any other action. They certainly exercise no specific 
influence upon tubercle. They may be given in the form of the syrup of the 
hypophosphites of calcium, sodium, and potassium of the U. S. P. 

Arsenic .—There is no general tonic more satisfactory in cases of tuber¬ 
culosis of all kinds than Fowler’s solution. It may be given in 5-ininim doses 
three times a day and gradually increased; stopping its use whenever unpleas¬ 
ant symptoms arise, and in any case intermitting it every third or fourth week. 
i "Treatment by compressed air is in many cases beneficial, and under its 
use the appetite improves, there is gain in weight, and reduction of the fever. 
The air may be saturated with creasote. 

IY. Treatment of Special Symptoms in Pulmonary Tuberculosis.— 
(a) The Fever .—There is no more difficult problem in practical therapeutics 
than the treatment of the pyrexia of tuberculosis. I The patient should be 
at rest, and in the open air night and day for some weeks. Fever does not 
contraindicate an out-of-door life, but it is well for patients with a tem¬ 
perature above 100.5° to be at rest.£ For the continuous pyrexia or the remit¬ 
tent, type of the early stages, quinine, small doses of digitalis, and the salicyl¬ 
ates may be tried; but they are uncertain and rarely reliable. Under no 
nirCTimatancaa -ia remedy, quinine. SO much abuse d 06,. in th® 



858 


SPECIFIC INFECTIOUS DISEASES. 


fever—of-tuberculosis. In large doses it has a moderate antipyretic ■ 
tion, but it is just-in these efficient doses that it is so apt to disturb & 
stomach. 

Antipyrin and antifebrm may be used cautiously; but it is better, when 
the fever rises above 103°, to rely upon cold sponging or the tepid bath, grad¬ 
ually cooled. When softening has taken place and the fever assumes the char¬ 
acteristic septic type, the problem becomes still more difficult. As shown by 
Chart XII (which is not by any means an exceptional one), the pyrexia, at 
this stage, lasts only for twelve or fifteen hours. As a rule there are not more 
than from eight to ten hours in which the fever is high enough to demand anti¬ 
pyretic treatment. Sometimes antifebrin, given in Si-grain doses every hour 
for three or four hours before the rise in temperature takes place, either pre¬ 
vents entirely or limits the paroxysm. If the temperature begins to rise 
between two and three in the afternoon, the antifebrin may be given at eleven, 
twelve, one, and, if necessary, at two. It answers better in this way than given 
in the single doses. Careful sponging of the extremities for from half an 
hour to an hour during the height of the fever is useful. Quinine is of little 
benefit in this type of fever; the salicylates are of still less use. 

(6) Sweating. —Atropine, in doses of gr. and the aromatic sul¬ 

phuric acid in large doses, are the best remedies. When there are cough and 
nocturnal restlessness, an eighth of a grain of morphia may be given with the 
atropine. Muscarin (ut v of a 1-pcr-cent solution), tincture of nux vomica 
(Tit xxx), picrotoxin (gr. *V) may be tried. The patient should use light flan¬ 
nel night-dresses, as the cotton night-shirts, when soaked with perspiration, 
have a very unpleasant cold, clammy feeling. 

(c) The cough is a troublesome, though necessary, feature in pulmonaiy 
tuberculosis. .Unless very worrying and disturbing sleep at night, or so severe 
as to produce vomiting, it is not well to attempt to restrict it. Whon irrita¬ 
tive and bronchial in character, inhalations are useful, particularly the tinc- 
“ture of benzoin or preparations of tar, creasote, or turpentine. The throat 
should be carefully examined, as some of the most irritable and distressing 
forms of cough in phthisis result from laryngeal erosions. The distressing 
nocturnal cough, which begins just as the patient gets into bed and is prepar¬ 
ing to fall asleep, requires, as a rule, preparations of opium. Codeia, in 
quarter- or half-grain doses, or the syrupus codeias (3 j) may be given. An 
excellent combination for the nocturnal cough of phthisis is morphia (gr. J—4),. 
dilute hydrocyanic acid (HI ij-iij), and syrup of wild cherry (3 j). The spirits | 
of chloroform, B. P., or the mistura chloroformi, U. S. P., or Hoffman’s ano- - 
dyne, given in whisky before going to sleep, are efficacious. Mild counter- 
irritation, or the application of a hot poultice, will sometimes promptly relieve 
the cough. The morning cough is often much relieved by taking immedi¬ 
ately after getting up a glass of hot milk or a cup of hot water, to which 16 
grains of bicarbonate of soda have been added. In the later stages of the dis¬ 
ease, when cavities have formed, the accumulated secretion must be expec¬ 
torated and the paroxysms of coughing are now most exhausting. The seda¬ 
tives, such as morphia and hydrocyanic acid, should be given cautiously. The 
aromatic spirit of ammonia in full doses helps to allay the paroxysm. When 
the expectoration is profuse, creasote internally, or inhalations of turpentine 
and iodine, or oil of eucalyptus, are useful. For the troublesome dysphagia 
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gl^ng solu t i on of cocaine (gr. x) with boric acid (gr. v) in glycerine and 
jMtter (3 j) may be used locally. 

(d) For the duurhasa^arge doses of bismuth, combined with Dover’s pow- 
. der, and Bmall starch cnemata, with or without opium, may be given. The 
. acetate of lead and opium pill often actB promptly, and the acid diarrhoea 

'mixture, dilute acetic acid (m,x-xv), morpliia (gr. |), au^d acetate of lead 
(gr. j-ij), may be tried. 

(e) The treatment of the haanoptysis will be considered in the section 
on haemorrhage from the lungs. Dyspnoea is rarely a prominent symptom 
except invthe advanced stages, when it may be very troublesome and distress¬ 
ing. Ammonia and morpliia, cautiously administered, may be used. 

If the pleuritic pains arc severe, the side may be strapped, or painted with 
tincture of iodine. The dyspeptic symptoms require careful treatment, as 
the outlook in individual eases depends much upon the condition of the stom¬ 
ach. Small doses of calomel and soda often allay the distressing nausea of 
the early stage. 

A last word on this subject to the general practitioner. The bailie against 
this scourge is in your hands. Much has been done, much remains in do. By 
early diagnosis and prompt, systematic treatment of individual cases, by striv¬ 
ing in every possible way to improve the social condition of the poor, by join¬ 
ing actively in the work of the local and national antituberculosis societies you 
can help in the most important and the most hopeful campaign ever under¬ 
taken by the profession. 


XXXIV. LEPROSY. 

Definition. —A chronic infectious disease caused by Bacillus lepras, charac¬ 
terized by the presence of tubercular nodules in the Bkin and mucous mem¬ 
branes (tubercular leprosy) or by changes in the nerves (anaesthetic leprosy). 
At first these forms may be separate, but ultimately both are combined, and 
in the characteristic tubercular form there are disturbances of sensation. 

History. —The disease appears to have prevailed in Egypt even so far back 
ftg three iff fo ur thousand years before Christ. The Hebrew writers make 
many references to it, but, as is evident from the description in Leviticus, 
many different forms of skin diseases were embraced under the term leprosy. 
Bath_ia_India and in China the affection was also known many centuries be¬ 
fore the Christian era. The old Greek and Koman physicians were perfectly 
familiar with its manifestations. Evidence of a pre-Columbian existence of 
leprosy in America has been sought in the old pieces of Peruvian pottery 
representing deformities suggestive of this disease, but Ashmead denies their 
significance. Throughout the middle ages leprosy prevailed extensively in 
Europe, and the number of leper asylums has been estimated as at least 
20,000. During the sixteenth century it gradually declined. 

Geographical Distribution. —In Europe leprosy prevails in Iceland, Nor¬ 
way and Sweden, parts of Russia, particularly about Dorpat, Riga, and the 
Caucasus, and in certain provinces of Spain and Portugal. In Great Britain 
the cases are now all imported. 

Tn thn I'nitpH statiw there are three important foci: Louisiana, in which 
the disease has been known since 1785, and lias of late increased. The state- 
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ment that it was introduced by tho Acadians does not seem to me very likely, 
since the records of its existence in Nova Scotia and New Brunswick So not 
date back to that period. Dyer estimates that there are at least-524 cases 
in the United States, a majority of them in Louisiana and Florida. In 
Minnesota with the Norwegian colonists about 170 lepers are known to have 
settled. The disease has steadily decreased. Bracken writes (November 2, 
1904) that th&re are only 10 known cases of leprosy in Minnesota at present, 
.a gradual reduction since 1897, when there were 21; 4 of these 10 cases are 
from Sweden. One of tho cases is a native, bom of Norwegian parents. 
Bracken says there'are at least two native-born lepers in the State of Minne¬ 
sota. The Leprosy Commission (1902) of the United States collected records 
of 278 cases, 145 bom in the United States, 120 in foreign countries; 186 
probably contracted the disease in the United States. 

The few cases seen in the large cities of the Atlantic coast are imported. 

In the Dominion of Canada there are foci of leprosy in two or three 
counties of New Brunswick, settled by French Canadians, and in Cape Breton, 
Nova Scotia. The disease appears to have been imported from Normandy 
about the end of the 18th century. The number of eases has gradually les¬ 
sened. Dr. A. C. Smith, the physician in charge of the lazaretto at Tracadie, 
New Brunswick, reports under date of October 11, 1904, that there are 14 
lepers at present under his care—9 males and 5 females, with 2 outside soon 
to be admitted. Of these, 3 are immigrant Icelanders from Manitoba; 1 is 
a negro from the West India Islands. Dr. Smith states that segregation is 
gradually stamping out the disease in New Brunswick. The cases have dwin¬ 
dled from about 40 to half that number. In Cape Breton it has almost dis¬ 
appeared. A few cases are met with among the Icelandic settlers in Mani¬ 
toba, and with the Chinese the affection has been introduced into British 
Columbia. In the various provinces of the Philippine Islands there were 
reported in October, 1904, 3,803 lepers. 

Leprosy is endemic in the West India Islands. It also occurs in M exico 
and throughout the Southern States. In the Sandwich Islands it spread rap¬ 
idly after 18G0, and strenuous attempts have been made to stamp it out by 
segregating all lepers on the island of Molokai. In 1904 there were 856 lepers 
in the settlement. 

In British India, according to the Leprosy Commission, there are 100,000 
lepers. This is probably a low estimate. In-China leprosy prevails exten¬ 
sively. In South Africa,- it has increased rapidly. Tn Australia, New 
Zealand, and the~Au8{ral asi an islands it also prevails, chiefly among the Chi¬ 
nese. The essays of Ashburton Thompson and James Cantlie deal fully with 
leprosy in China, Australia, and the Pacific islands. 

Etiology. —Bacillus leprae, discovered by Hansen, of Bergen, in 1871, is 
universally recognized as 1 ®* cause of the disease. It has many-points- of re¬ 
semblance to the tubercle DaSbillus, but can be readily differentiated It i s cn l- 
Jayated. with extreme difficulty, and, in fact, there is some doubt as.to. whether 
it is capable o£ growth on artificial media. 

Modes of Infection.— (a) Inoculation. — While it is highly probable that 
leprosy may be contracted by accidental inoculation, the experimental evi¬ 
dence is as yet inconclusive. With one possible exception negative results 
have followed the attempts to reproduce the disease in man. CThe Hawaiian 
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convidf under sentence of death, who was inoculated on September 30, 1884, 
by Aming, four weeks later had rheumatoid pains and gradual painful swell¬ 
ing of the ulnar and median nerves. The neuritis gradually subsided, but 
there developed a small lepra tubercle at the site of the inoculation. In 1887 
the disease was quite manifest, and the man died of it six years after inocula¬ 
tion. The case is not regarded as conclusive, as he had leprous relatives and 
lived in a leprous country. * 

(6) Ueredily .—For years it was thought that the disease was transmitted 
from parent to child, but the general opinion, as expressed in the recent 
Leprosy Congress in Berlin, was decidedly against this view. Of course, the 
possibility of its transmission can not bo denied, and in this respect leprosy 
and tuberculosis occupy very much the same position, though men with very 
wide experience have never seen a new-born leper. The youngest cases are 
rarely under three or four years of age. 

(c) By Contagion .—The bacilli arc given off from the open sores; they 
are foun d -in the saliva and expectoration in the cases with leprous lesions 
in-thajTiouth and throat, and occur in very large numbers in the nasal secre- 
tipn. Sticker found in 153 lepers, subjects of both forms of the disease, 
bacilli in the nasal secretion in 128, and herein, he thinks, lies the chief 
source of danger. Schaffer was able to collect lepra bacilli on clean slides 
placed on tables and floors near to lepers whom he had caused to read aloud. 
The~bacilli have also been isolated from the urine and the milk of patients. 
It seems probable that they may enter the body in many ways through the 
mucous membranes and through the skin. Sticker believes that the initial 
lesion is in an ulcer above the cartilaginous part of the nasal septum. One 
of the most striking examples of the contagiousness of leprosy is the follow¬ 
ing: "In 1860, a girl who had hitherto lived at Holstfcrshof, where no 
leprosy existed, married and went to live at Tarwast with her mother-in-law, 
who was a leper. She remained healthy, but her three children (1, 2, 3) 
became leprous, as also her younger sister (4), who came on a visit to Tar¬ 
wast and slept with the children. The younger sister developed leprosy after 
returning to Holstfershof. At the latter place a man (5), fifty-two years old, 
who married one of the ‘younger sister’s’ children, acquired leprosy; also a 
relative (6), thirty-six years old, a tailor by occupation, who frequented the 
house, and his wife (7), w'ho came from a place where no leprosy existed. 
The two men last mentioned are at present (1897) inmates of the leper 
asylum at Dorpat.” There is certain evidence to show that the disease may 
be spread through infected clothing, and the high percentage of washerwomen 
among lepers is also suggestive. 

Conditions influencing Infection. —The disease ‘attacks persons of all 
ages. We do not yet understand all the conditions necessary. Evidently 
the closest and most intimate contact is essential. The doctors, nurses, and 
Sisters of Charity who caro for the patients are very rarely attacked. In the 
lazaretto at Tracadie not one of the Sisters who for more than forty years 
have so faithfully nursed the lepers has contracted the disease. Father 
Damian,' in Hie Sandwich Islands, and Father Boglioli, in New Orleans, 
both fell victims in the discharge of their priestly duties. There has long 
been an idea that possibly the disease may be associated with some special 
kind of food, and Jonathan Hutchinson believes that a fish diet iB the tertium 
as 



S62 


SPECIFIC INFECTIOUS DISEASES. 


quid, which either renders the patient susceptible or with which the 
may be taken. 

Morbid Anatomy.—The leprosy tubercles consist of granulomatous Jiaino 
made up of cells of various sizes in a connective-tissue matrix. Th e., baci lli 


in extraordinary numbers lie partly between and jfcrtly in the (Sells. The 
process gradually involves the skin, giving rise to tuberous outgrowths.-with 
intervening areas of ulceration or cicatrization, which in the face may grad¬ 
ually produce the so-called facie * leontina. The mucous membranes, particu¬ 
larly the conjunctiva, the cornea, and the larynx may gradually be involved. 


In many cases deep ulcers form which result in extensive loss of substance 


or loss of fingers or toes, the so-called lepra, mutilans. In aiuestheUnJepCQSy 
there is a periphera l neuritis due to the development of the bacilli in t he nerve- 
fibres. In3ew, thlH lilVbTvSiYlSW'o? tEiTnervefTplays "a~prfmaTy jt'Ml tff'the 
etiology of many of the important features, particularly the trophic changes 
in the skin and the disturbances of sensation. 


Clinical Forms.—(a) Tubercular LEPROSY.-i-Prior to the appearance 
of the nodules there are areas of cutaneous erythema which may be sharply 
defined and often hyporasthctic. This is sometimes known as macular 
leprosy. The affected spots in time become pigmented. In some instances 
this superficial change continues without tho development of nodules, the areas 
become anaesthetic, the pigment gradually disappears, and the skin gets per¬ 
fectly white—the lepra aim. Among the patients at Tracadie it was particu¬ 
larly interesting to see three or four in this early stage presenting on the face 
and forearms a patchy erythema with slight swelling of the skin. The di ag¬ 
nosis of the condition is perfectly clear, though it may be a long time before 
any other than sensory changes develop. The eyelashes and eyebrows and the 
hairs on the face fall out. ' The mucous membranes finally become involved, 
particularly of the mouth, throat, and larynx; the voice becomes harsh and 
finally aphonic. Death results not infrequently from the laryngeal compli¬ 
cations and aspiration pneumonia. The conjunctiva: are frequently attacked, 
and the sight is lost by a leprous keratitis. 

(6) Anesthetic Leprosy. —This remarkable form has, in characteristic 
cases, no external resemblance whatever to the other variety. It usually 
begins with pains in the limbs and areas of hyperesthesia or of numbness. 
Very early there may be trophic changes, seen in the formation of small bull® 
(Hillis). Maculae appear upon the trunk and extremities, and after persist- 
' ing for a variable time gradually disappear, leaving areas of anaesthesia, but 
the loss of sensation may come on independently of the outbreak of maculae, 
t, The nerve-trunks, where superficial, may be felt.to.be large and nodular. The 
‘ trophic., disturbances are usually marked. S'Pgmphigus-like hull® develop in 
the affected areas, which break and leave ulcers which may be very destructive. 
(• T h^ fing ers and toes are liable to contractures and to necrosis,- so that in 
chronic cases the phalanges are lost. The- course of ansssthetic. leprosy is 
extraordinarily qhroijic and may persist for years without leading to much 
deformity. One of the most prominent clergymen on this continent had anaes¬ 
thetic leprosy for more than thirty years, which did not seriously interfere 
with his usefulness, and not in the slightest with his career. 

Diagnosis.—Even in the early stage the dusky eiy thorn a t o m -macalffi with 
hyperesthesia-^ areas of anaesthesia are very characteristic. In an advanced 
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g rade n either, the. tubercular nor anesthetic forms could possibly he mistaken 
for any other affection. In a doubtful case the microscopical -examination of 
an excised nodule is decisive. 

Treatment.—There are no specific remedies in the disease, t The gurjun 
andj,chaulmoogra oils have been recommended, the former in doses of from 
5 to 10 minims, the latter in 2-drachm doses. Calmette’s antivenene, 20 to 
80 c. c., subcutaneously, has been followed by remarkable results in a few cases. 
Segregation should be compulsory in all cases except where the friends can 
show that they have ample provision in their own home for the complete isola¬ 
tion and proper care of the patient. 


XXXV. INFECTIOUS DISEASES OF DOUBTFUL 
NATURE. 

(1) Furricula—Ephemeral Fever. 

Definition.—Fever of slight duration, probably depending upon a variety 
of causes. 

A febrile paroxysm lasting for twenty-four hours and disappearing com¬ 
pletely *is spoken of as ephemeral fever. If it persists for three, four, or 
more days without local affection it is referred to as febricnia. 

The cases may be divided into several groupfe 

(а) Those which represent mild or abortive types of the infectious dis¬ 
eases. It is not very unusual, during an epidemic of typhoid, Bcarlct fever, 
or measles, to see cases with some of the prodromal symptoms and slight fever, 
which persist for two or three days without any distinctive features. I have 
already spoken of these in connection with the abortive type of typhoid fever. 
Possibly, as Kaliler suggests, some of the cases of transient fever are due to 
the rheumatic poison. 

(б) In a larger and perhaps more important group of cases the symp¬ 
toms''develop with dyspepsia. In children indigestion and gastro-intestinal 
catarrh are often accompanied by fever. Possibly some instances of longer 
duration may be due to the absorption of certain toxic substances. Slight 
fever has been known to follow the eating of decomposing substances or the 
drinking of stale beer; but the gastric juice has remarkable antiseptic prop¬ 
erties, and the frequency with which persons take from choice articles which 
are “ high,” shows that poisoning is not likely to occur unless there is existing 
gastro-intestinal disturbance. 

(c) Cases which follow exposure to foul odors or sewer-gas. That a 
febrile‘paroxysm may follow a prolonged exposure to noxious odors has long 
been recognized. The cases which have been described under this heading • 
are of two kinds: an acute severe form with nausea, vomiting, colic, and 
fever, followed perhaps by a condition of collapse or coma; secondly, a form 
of low fever with or without chills. A good deal of doubt still exists in 
the minds of the profession about these cases of so-called sewer-gas poison¬ 
ing. It is a notorious fact that workers in sewers are remarkably free from 
disease, and in many of the cases which have been reported the illness may 
have been only a coincidence. There are instances in which persons have 
been taken.il! with vomiting and slight fever after exposure^® the odor of a 
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very offensive post mortem. Whether true or not, the idea is firmly implapftkj 
in the minds of the laity that very powerful odors from decomposing matfiafc 
may produce sickness. 

(dX Many cases doubtless depend upon slight nmyngnimd lmunna. such, as 
ton silliti s or occasionally an abortive or larval pneumonia. Children are 
much more frequently affected than adults. 

The symptoms set in, as a rule, abruptly, though in some instances theft 
may have been preliminary malaise and indisposition. Headache, loss of 
appetite, and_f urrediongue. are present. The urineJs.scanty andnigh-colored, 
the fever ranges from 101° to 103°, sometimes in children it rises higfier. 
The cheeks may be flushed and the patient has the outward manifestations of 
fever. In children there may be bronchial catarrh with slight cough. 
Herpes on the lips is a common symptom. Occasionally in children the cere¬ 
bral-symptoms are marked at the outset, and there may be irritation, restless¬ 
ness, and noq£uw«l,delirium. The fever terminates abruptly, by crisis from 
the second to the fourth day; in some instances it may continue for a week. 

The diagnosis generally rests upon the absence of local manifestations, 
particularly the characteristic skin rashes of the eruptive fevers, and most 
important of all the rapid disappearance of the pyrexia. The cases most 
readily recognized are those with acute gastro-intestinal disturbance. ’ 

Thcjr$almet)t is that oimild pyrexia—resLjn. bed, a laxative, and a fever 
mixture containing nitrate of potassium and sweet spirits of nitre. 

(2) Infectious Jaundice. 

Epidemic Catarrhal Jaundice (WeiTs Disease). 

Local and wide-spread outbreaks of jaundice have been known for years. 
Three or four cases may occur in one house, or many persons in an institu¬ 
tion are attacked, or the disease becomes wide-spread in a community. In 
Great Britain this epidemic form is rare. In the United States many out¬ 
breaks have occurred. It prevailed extensively in North Carolina in 1899- 
1900, and a fatal case of that epidemic came upder my observation. In Syria, 
in Greece, in Egypt (Sandwith), in India (8. Anderson), and in South Africa 
during the Boer war (H. B. Matheas), epidemics have been described. It 
has prevailed moat,frequently in the summer months. The symptoms are at 
first gastr ic .ithen fever follows (with the usual concomitants) and^jauadice, 
which may be slight or very intense, and as a^rule albuminuria, j Thqjiver 
and sglggn enlarge, and in severe forms there are^neryous symptoms and 
haemorrhages. There is often a secondary fever. The attack lasts from ten 
d ays to three weekB. The course is usually favorable; fatal cases are rare in 
theUnited Sfates and in India and South Africa, but in the Greek Hospital 
at Alexandria the death-rate was 32 among 300 cases (Sandwith). 

In 1886 Weil described a disease characterized by the features just men¬ 
tioned, but the cases occurred in groups, and a very large proportion in 
butchers. It is probable there are several types of acute infectious jaundice. 
The etiology is unknown. The proteu s has been described in connection with 
Weil’s disease. In the fatal case from North Carolina the autopsy threw no 
light on the nature of the disease. The proteus was isolated from the liver 
and kidney, aadfour other organisms from various parts. It is possible that 
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|jjhttt»*<;atarrhal jaundice is a mild infection, representing the sporadic form 

ite.disease. 

(3) Milk-Sickness. 

This remarkable disease prevails in certain districts of the United. States, 
vest of the A lleghany Mountains, and is connected with tho affection in cat¬ 
tle known as,the tumbles. Tt prevailed extensively in the early settlements 
in certain of the Western States and proved very fatal. The general opinion 
is that it is communicated to man only by eating tho flesh or drinking the 
milk of diseased animals. The butter and cheese are also poisonous. In ani¬ 
mals, cattle and the young of horses and sheep are most susceptible. It is 
stated that cows giving milk do not themselves show marked symptoms unless 
driven rapidly, and, according to Graff, the secretion may be infective when 
the disease is latent. When a cow is very ill, food is refused, the eyes are 
injected, the animal staggers, the entire muscular system trembles, and death 
occurs in convulsions, sometimes with great suddenness. The disease is most 
frequent in new settlements. 

In man the symptoms are those of a more or less acute intoxication. After 
a few days of uneasiness and distress the patient is seized with pains in the 
stomach, nausea and vomiting, fever and intense thirst. There is usually 
obstinate constipation. The tongue is swollen and tremulous, the breath is 
extremely foul and, according to Graff, is as characteristic of the disease as 
is the odor in small-pox. Cerebral symptoms—restlessness, irritability, coma, 
and convulsions—are sometimes marked, and there may gradually be produced 
a typhoid state in which the patient dies. 

The duration of the disease is variable. In the most acute form death 
occurs within two or three days. It may last for ten days, or even for three 
or four weeks. Graff states that insanity occurred in one ease. The poisonous 
nature of the flesh and of the milk has been demonstrated experimentally. 
An ounce of butter or cheese, or four ounces of the beef, raw or boiled, given 
three times a day, will kill a dog within six days. Fortunately, the disease 
has become rare. No definite pathological lesions are known. Jordan and 
Harris have studied a New-Mexieo epidemic (1908) and have found a bacillus 
(B. lactimorbi) with cultures of which the disease may be reproduced in other 
animals. 

(4) Glandular Fever. 

Definition.—An infectious disease of children, developing, as a rule, with¬ 
out premonitory signs, and characterized by slight redness of the throat, high 
fever, swelling and tenderness of the lymph-glands of the neck, particularly 
those behind the stemo-cleido-mastoid muscles. The fever is of short dura¬ 
tion, but the enlargement of the glands persists for from ten days to three 
weeks. 

In children acute adenitis of the cervical and other glands with fever has 
been noted by many observers, but Pfeiffer in 1889 called special attention 
to it under the name of Dmesenfieber. He described it as an infectious dis¬ 
ease of young children between the ages of five and eight years, characterized 
by the above-mentioned symptoms. Since Pfeiffer’s paper a good deal of work 
has been done in connection with the subject, and in the United States West 
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and Hamill, and in England Dawson Williams, have more particularly empha¬ 
sized the condition. 

Etiology.—It may occur in epidemic form. "West, of Bellaire, Ohio, 
describes an epidemic of 96 cases in children between the ages of seven months 
and thirteen years. Bilateral swelling of the carotid lymph-glanda was a most 
marked feature. <In three-fourths of the cases the post-cervical, inguinal, and 
axillary glands were involved. The mesenteric glands were felt in 37 cases, 
the spleen was enlarged in 57, and the liver in 87 eases. Coryza was not pres¬ 
ent, and there were no bronchial or pulmonary symptoms. Cases occurred 
between the months of October and June. The nature of the infection has 
not been determined. 

Symptoms.—The onset is sudden and the first complaint is of pain on 
moving the head and neck. There may be nausea and vomiting and abdomi¬ 
nal pain. The temperature ranges from 101° to 103°. The tonsils may be 
a little red and the lymphatic tissues swollen, but the throat symptoms are 
quite transient and unimportant. On the second or third day the enlarged 
glands appear, and during the course they vary in size from a pea to a goose- 
egg. They are painful to the touch, but there is rarely any redness or swell¬ 
ing of the skin, though at times there is some pufTmess of the subcutaneous 
tissues of the neck, and there may be a little difficulty in swallowing. In 
some instances there has been discomfort in the chest and a paroxysmal cough, 
indicating involvement of the tracheal and bronchial glands. The swelling 
of the glands persists for from two to three weeks. Among the serious fea¬ 
tures of the disease are the termination of the adenitis in suppuration, which 
seems rare (though Neumann has met with it in 13 cases), and hsemorxhagic 
nephritis. Acute otitis media and retro-pharyngeal abscess have also been 
reported. 

The outlook is favorable. West suggests the use of small doses of calomel 
during the height of the trouble. 


(5) Mountain Fever—Mountain Sickness. 

Several distinct diseases have been described as mountain fever. Afl im¬ 
portant group, the mountain anamia, is. associated with the ankylostoma. A 
sec ond (group of cases belongs to typhoid fever; and instances of this disease 
occurring in mountainous regions in the Western Stales are referred to as 
mountain fever. The observations of Hoff and Smart, and more recently of 
Woodruff and of Baymond, show that the disease is typhoid fever. 

C. E. Woodruff, of the United States Army, has reported a group of 35 
cases at Fort Custer, which, as he says, would certainly have been described 
as mountain fever, but in which the clinical features and the Widalj^action 
showed there was no question that they were typhoid. It would be well, I 
think, for the use of the term mountain fever to be discontinued. 

Mountain sick ness comprises the remarkable group of phenomena which 
develop m very High altitudes. The condition has been very accurately de¬ 
scribed by Mr. Whymper. In the ascent of Chimborazo they were first 
affected at a height of 16,664 feet. The symp toms were seve fg_ he^d ache, 
gasping f or, breath, parched throat, intense linret, log&, of appetite, and an 
intens e malai se. Mr. Whymper’a temperature was 100.4°. The symptoms in 



INFECTIOUS DISEASES OF DOUBTFUL NATURE. 


367 


hB^Ctte lasted nearly three days. In a less aggravated form such symptoms 
may present themselves at much lower levels. A very full description is given 
by Allbutt in vol. iii of Ins System. 

(6) MtWARY EeVKH—Sw eatiwa Sr^Einam 

The disease is characterized byjfeyer, profuse sweats, and an eruption of 
ruliv^-vaskies. It prevailed and was very fatal in England in the fifteenth 
ind sixteenth centuries, and was made the subject of an important memoir 
iy'Johannes Caius, 1552. Of late years it has been confined entirely to cer- 
ain districts in France (Picardy) and Italy. An epidemic of some extent 
iccurred in France in 1887. Hirsch gives a chronological account of 194 
ipi^emTcT'beiween 1718 and 1879, many of which were limited to a single 
'illage or to a few localities. Occasionally the disease has become widely 
pread. Slight epidemics have occurred in Germany and Switzerland. Within 
he past few years there have been several small outbreaks in Austria. They 
re usually of short duration, lasting only for three or four weeks—sometimes 
iot more than seven or eight days. As in influenza, a very, large number of 
er sona. are aitacked in rapid succession. In the mild cases there is only slight 
ever, .with loss of appetite, and* erythematous eruption, profuse perspiration, 
nd an outbreak of miliary vesicles. The severe cases present the symptoms 
f intense infection—delirium, high fever, profound prostration, and hamior- 
hgge. The death-rate at the outset of the disease is usually high, and, as 
j so graphically described in the account of some of the epidemics of the 
middle ages, death may occur in a few hours. The most recent and the full¬ 
est account of the disease is given in Nothnagel’s Handbuch by Immermann. 

(7) Foot-and-Moutii Disease—Epidemic Stomatitis—Aphthods 

Feveb. 

Foot-and-mouth disease is an acute infectious disorder met with chiefly 
in cattle, sheep, and pigs, but attacking other domestic animals. It is of 
extraordinary activity, and spreads with “ lightning rapidity ” over vast terri¬ 
tories, causing very serious losses. In cattle, after a period of incubation of 
three or five days, the animal gets feverish, tire mucous membrane of the 
mouth swells, and little grayish vesicles the size of a hemp seed begin to de¬ 
velop on the edges and lower portion of the tongue, on the gums, and on the 
mucous membrane of the lips. They contain at first a clear fluid, which 
becomes turbid, and then they enlarge and gradually become converted into 
superficial ulcers. There is ptyalism, and the animals lose flesh rapidly. In 
the cow the disease is also frequently seen about the udder and teats, and the 
milk becomes yellowish-white in color and of a mucoid consistency. 

The transmission to man is by no means uncommon, and several impor¬ 
tant epidemics have been studied in thyneighborhood of Berlin. In Zuill’s 
translation of Friedberger and Frohner’s Pathology and Therapeutics of 
Domestic Animals (Philadelphia, 1895) the disease is thus described: “In 
man the symptoms are: fever, digestive troubles, and vesicular eruption upon 
the lips, the buccal and pharyngeal mucous membranes (angina). The dis¬ 
ease does not seem to be transmissible through the meat of diseased animals.’ 

In wide-spread epidemics there has been sometimes a marked tendency 
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to hcemorrhages. The disease runs, as a rule, a favorable course, but in 
Siegel’s report of an epidemic the mortality was 8 per cent. 

When epidemics are prevailing in cattle the milk should be boiled, and 
the proper prophylactic measures taken to isolate both the cattle and the 
individuals who come in contact with them. 

(8) Psittacosis. 

A disease in birds, characterized by loss of appetite, weakness, diarrhoea, 
.convulsions, and death. In Germany, Prance, and Italy a disease in'Into 
characterized by an atypical pneumonia, great weakness and depression, and 
signs of a profound infection has been ascribed to contagion from birds, par¬ 
ticularly parrots. There have usually been house epidemics with a very high 
rate of mortality. A few cases have been reported in England, and Vickery, of 
Boston, haB reported three probable cases. The bacteriology is still doubtful. 

(9) Rooky Mountain Spotted Fever. Tick-Fever. 

In the Bitter-root Valley of Montana and in the mountains of Idaho, 
Nevada, and Wyoming there is an acute infection characterized,by .chitt, fever, 
pains in back and bones, and a macular rash, becoming haemorrhagic. It was 
reported upon occasionally by army surgeons—e. g.. Wood, but nothing defi¬ 
nite was known until the careful studies of Wilson and Chowning (1902), who 
described a piroplasma in the blood, and believed the disease to be transmitted 
by ticks. This latter point has been confirmed, but the existence of the piro¬ 
plasma is doubtful. The studies of King and Ricketts have demonstrated 
beyond doubt the transmission of the disease by the tick, Dermacentor oed- 
dentalis, but the true parasite haB not been determined. The disease is readily 
given to the guinea-pig and monkey, and is transmissible from one animal to 
another by the bite of the tick. Immunity is given by an attack, and in ani¬ 
mals this is transmitted to the young. After an incubation of from three to 
ten days the disease begins with a chill, fever, and severe pains in the limbs. 
The rash appears from the second to the seventh day, is macular, dark, and 
becomes haanorrhagic. Illustrations of it show a rash not unlike that of 
typhus. The skin is often swollen. Haemorrhages from the mucous mem¬ 
branes are not uncommon. The temperature range is from 103° to 105°, and 
at the height of the disease there is delirium and stupor. Convalescence begins 
in the fourth week. The death-rate is high for an eruptive fever, reaching 70 
per cent in Montana, but in Idaho it is not more than 2 or 3 per cent. The 
treatment is that of an acute infection. 


(10) Swine Fever. 


A few cases have been described from accidental inoculation in the prepara¬ 
tion of cultures and in-making post mortems upon pigs. In the course of from 
twclse-hours-l©-three days there is swelling of the fingers.of the affected hand, 
which have a blue-red color, and small nodules form. In some of the instances 
the course has been like that of a painful erythema migrans, with swell ing of 
the lymph-glands. A specific serum has been~use3Twith success in several 


cases. 



SECTION III. 


THE INTOXICATIONS 

AND SUN-STROKE. 


I. ALCOHOLISM. 

(1) Acute Alcoholism.— When a largo quantity of alcohol is taken, the 
influence is chiefly on the nervous system, and is manifested in,muscular inco¬ 
odination, 4 nental disturbance, and, v finally, narcosis. The individual pre¬ 
sents abfluahed, sometimes slightly cyanosed face, thd "pulse is full,^respira¬ 
tions deep but rarely stertorous. The pupils are dilated. The temperature 
is frequently below normal, particularly if the patient lias been exposed to 
cold. Perhaps the lowest reported temperatures have been in cases of this 
sort. An instance is on record in which the patient on admission to hospital 
had a temperature of 24° C. (ca. 75° F.), and ten hours later the temperature 
had not risen to 91°. -, The unconsciousness is rarely so deep that the patient 
can not be roused to some extent, and in reply to questions he mutters inco¬ 
herently. ^Muscular twitehings may occur, but rarely convulsions. 7 The 
breath has a heavy alcoholic odor. The respirations may be very slow; in 
a~recenTcase they were only six in the minute. 

The .diagnosis is not difficult, yet mistakes are frequently made. Per¬ 
sons are sometimes brought to hospital by the police supposed to lie drunk 
when in reality they are dying from apoplexy. Too great care can not he exer¬ 
cised, and the patient should receive the benefit of the doubt. In some in-, 
stances the mistake has arisen from the fact that a person who has been drink-j 
rag heavily has been stricken with apoplexy. In this condition the coma is 
usually deeper, stertor is present, and there may be evidence of hemiplegia in, 
the greater flaccidity of the limbs on one side. The subject will be considered’ 
in the section upon uremic coma. 

Dipsomania is a form of acute alcoholism seen in persons with a strong 
hereditary tendency to drink. Periodically the victims go “ on a spree, but 
in the intervals they are entirely free from-any craving for alcohol. 

(2) Chronic Alcoholism. —In moderation, wine, lieer, and spirits may be 
taken throughout a long life without impairing the general health. 

According to Payne, the poisonous effects of alcohol arc manifested QJ 
as a functional.poi$ra, as in acute narcosis; (.2) as a tissue poison, in which 
its’eUfects are seen on the parenchymatous elements, particularly epithelium 

and nerve, producing a slow degeneration, and on the blood-vessels, causing 
thickening and ultimately fibroicTchanges; and (3j as a checker of tissue 
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oxidation, since the alcohol is consumed in place of the fat. This leads to 
fatjj_ehange8 and sometimes to a condition of general steatosis. 

The-chief, effects of chronic alcohol poisoning may be thus summarized. 

Nervous System.-* Functional disturbance is common. 2_ Ujjsteadiaesa of 
thejmuscles in performing any action is a constant feature. "The jjemarjs 
best seen in the hands and in the tongueJ, The_mental.processes may be dull, 
particularly in the early morning hours, and the patient is unable to transact 
any business until he has had his accustomed stimulant. f Irritability of tem¬ 
per, forgetfulness, and exchange in the moral character of the individual 
gradually come on. The judgment is seriously impaired, the will.enfeebled, 
and in the final stages dementia may supervene. An interesting combina¬ 
tion of symptoms in chronic alcoholics is characterizcdsby peripher al neuritis. 
lqas,of-memory, and pggudo-reminiscences—that is, false notions as to the 
patient’s position in time and space, and fabulous explanations of real occur¬ 
rences. The peripheral neuritis is not always present j'ithere may be only 
tremor and^actitation of the lips, and thickness of the speech, with.visual hal¬ 
lucinations. The mental condition was described by Jackson and by Wilks. 
Korsako ff speaks of it as a psydnom polyneuritica, and the symptom-complex 
is sometimes called by his name. The relation of chronic alcoholism to insan¬ 
ity has been much discussed. According -to Savage, of 4,000 patients admitted 
to the Bethlehem Hospital, 133 gave drink as the cause of their insanity. 
Chronic alcoholism is certainly one of the important elements in the strain 
fjd'hich leads to mental breakdown, ft Epikp8y,may result directly from chronic 
drijiking. It is a hopeful form, and may disappear entirely with a return to 
habits of temperance. 

There is a remarkable condition in chronic alcoholics of which I have seen 
at least half a dozen cases. A heavy drinker, who may perhaps have had 
attacks of delirium tremens, begins to get drowsy or a little more befuddled 
than usual; gradually the stupor deepens until he becomes comatose, in which 
state he may remain for weeks. There may be slight fever, but there are 
nq.gigns.qf paralysis, and no optic neuritis. The urine may be normal. The 
lumbar, puncture yields a clear fluid, but under high pressure. In one case, 
which died at the end of six weeks, there were the anatomical features of a 
serous jneningi tis. 

No characteristic changes are found in the nervous system. Haemorrhagic 
pachymeningitis is not very uncommon. Opacity and thickening of the pia- 
arachnoid membranes, with more or less wasting of the convolutions, gen¬ 
erally occur. These are in no way peculiar to chronic alcoholism, but are 
found in old persons and in chronic wasting diseases. In the very protracted 
cases there may be chronic encephalo-meningitis with adhesions of the mem¬ 
branes. Finer chang es in the nerve-cells, their processes, and. the neuroglia 
have been described by Berkley, Hoch, and others. By far the most striking 
effect of alcohol on the nervous system is the production of th e alcoholi c 
nfliri tjiy w hich will be considered later. 

niptifii s iffyniVn—Catarrh,yd the stomach is the most common symptom. 
Th e toper has a furred tongue, heavy breath, and in the morning a sensation 
of sinjdng .at, the stomach until he has had his dram. The appetite is usu¬ 
ally impaired and the howel q are constipated. In beer-drinkers dilatation of 
the stomach is common. 
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A iS»jpb.p£<#iueesdefinite changes in the liver, leading ultimately to (lu* 
variUUaJn^ cxrrhos., to be described. 1„ Welch's lalmrat,^ J Fr 1 

^^riss c : rrhosis in ™ bwts * «» **£3. 

W .. m g t 18 probab ly a pmnai^ degenerative .change, in the liver-eells 
although manyjjopd observers still bold that the po.son acts first ,,pon 1 lie 
conaechve-iisue elements. It is probable that a special vuhte , li ” ( 

liver-cells ns necessary m the etiology of alcoholic drrhosis. There re cases 
m which comparatively moderate drinking for a few years has been 111', ' 
by cirrhosis 1 on the other hand, the livers of persLi! wlmtv c m ^ 
drinkers for thirty or forty years may show only a moderate grade of • e o 

Wed an/fend I 01 ' 0 C 1 IT !r 8 drinkers may'present nn Z 

rgea and leader liver, with at times swelling of the spleen. With the mis- 

t£ic and fepatic disorders the facies often becomes ver} characteristic 1 
vemdes of the cheeks and nose are dilated; the latter becomes enlarged red' 
and may piesent the condition known as acne, rosacea. The eyes arc watery’ 
the conjunctive, hypenemic and sometimes bile-tinged. } ’ 

Vasjieaxt and arteries in chronic topers show important, degenerative 
changes. Alcoholism ,s one of the special factors in causing artcr.VsclcrosTs 
Steel! has pointed out the frequency of cardiac dilatation in these cases 

Ju dafijfe -lhe influence of chronic alcoholism upon these organs is by no 
means so marked. According to Dickinson the total of renal disease i/not 
greater in the drinking class, and he holds that the effect of alcohol on the 
kidneys has been much overrated. Korinad has directed attention to the fact 

ze 'The W’ P D P ° r iT i° f i C ! lr0mC alc0h0lics thu Sidneys are increased in 
azu The Guy s^lfospital statistics support this statement, and Pitt notes that 

witw er h Cent ° f the . b, ; d ‘ , ' s of lmnl drmk «-s the kidneys were hypertrophied 

,nd r 1 r mg ri b,d r UangC - The ^ ical « ranul " kidney seems to result 
'“‘directly, from alcohol through the arterial el mimes 

tnh? ? S f ° rmorI y thought that alcohol was in some way antagonistic to 
tuberculous disease, but the observations of late years indicate clearly that 
he reverse is the case and that chronic drinkers are much more liable to 

tion nf CU ? tuberculosis, it is probably altogether a ques- 

on ot altered tissue-soil, the alcohol lowering the vitality and enabling the 
bacilli more readily to develop and grow. 

bi-tl? Deli fi um tremens (mmiw a potu) is really only an..incident in the 
b story of chronic alcoholism, and results from the long-continued action 
• ;y e S on on the bram - The condition was first accurately described early 
i-WaJmcentury by Sutton, of Greenwich, who bad numerous opportunities 
or studying the different forms among the sailors. One of (lie most thor¬ 
ough and careful studies of the disease was made by Ware, of Boston. A 
dP-t e n -m a, tpinperatc per son,- no -matter how prolonged, is rarely if ever fob 
owed by delirium tremens; but in the case of .an habitual drinker a torn-- 
porary excess is apt to bring on an attack. It sometimes follows in conse- 
judden withdrawal of the alcohol. There are circumstances 
"hich in a heavy drinker determine, sometimes with abruptness, the onset of 
jelirium. Such are an accident, a sudden fright or shock, and an acute in- 
umuaption, particularly pneumonia. It is especially apt to occur in drinkers 
a nutted to hospitals for injuries, especially fractures, and as this seems 
Most- likely to occur when the alcohol is withdrawn, it is well to give such 
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patients a moderate amount of alcohol. At the outset of the attagk.the patient 
is raat.laa a and depressed, andjslefips .badly, symptoms which cause him to take 
alcohol more freely. After a day or two the characteristic delirium seta. in. 
The patient talks constantly and incoherently; he is incessantly.motion, 
and desires to go out and attend to some imaginary business. •S'lIaJlnQinations 
o f. sight and hearing develop. He sees objects in the room, such as '.tats, 
mice, or snakes, and fancies that they are crawling over his body. The terror 
inspired by these imaginary objects is great, and has given the popular nafng 
“ horrors ’’ to the disease. The patients need to Iks watched constantly, for 
in their delusions they may jump out of the window or escape. Auditory 
hallucinations are not so common, but the patient may complain of hearing 
thc roar of animals or the threats of imaginary enemies. ^There is much mns- 
cular_ttemor; the tongue is covered with a thick white fur, and when pro¬ 
truded is tremulous. The pulse is soft, rapid, and readily compressed. There 
is usually fever, but the temperature rarely registers above 102° or. 103°. Iu 
fatal eases it may be higher. Insomnia is a constant feature. On the third 
or fourth day in favorable cases the restlessness abates, the patient sleeps, 
arid improvement gradually sets in. The tremor persists for some days, the 
hallucinations gradually disappear, and the appetite returns. In more serious 
cases the insomnia persists, the delirium is incessant, the pulse becomes more 
frequent and feeble, the tongue dry, the prostration extreme, and death takes 
place from gradual heart-failure. 

Diagnosis.—The clinical picture of the disease can scarcely be confounded 
with any other. Cases with fever, however, may be mistaken for meningitis. 
By far the most common error is to overlook some local disease, such as pneu¬ 
monia or erysipelas, or an accident, as a fractured rib, which in a chronic 
drinker ipay precipitate an at.taek of delirium .tremens. In every instance a 
careful examination should be made, particularly of the lungs. It is to bo 
remembered that in the severer forms, particularly the febrile cases, conges¬ 
tion of the bases of the lungs is by no means uncommon. Another point to 
be borne in mind is the fact that pneumonia of the apex is apt to be accom¬ 
panied by delirium similar to mania a potu. 

Prognosis.—Recovery takes place in a large proportion of the cases in pri¬ 
vate practice. In hospital practice, particularly in the large city hospitals 
to which the debilitated patients are taken, the death-rate is higher. Gerhard 
states that of 1,241 cases admitted to the Philadelphia Hospital 121 proved 
fatal. Recurrence is frequent, almost indeed the rule, if the drinking is 
kept up. 

Treatment.—Acute alcoholism rarely requires any special measures, as tbe 
patient deeps off the effects of the debauch. In tie case of profound alco¬ 
holic coma it may be advisable to wash out the stomach, and if collapse symp¬ 
toms occur the limbs should be rubbed and hot applications made to the body. 
Should convulsions supervene, chloroform may be carefully administered. Iu 
the acute, violent alcoholic mania the hypodermic injection of apomorphia, 
one-eighth or one-sixth of a grain, is usually very effectual, causing nausea 
and vomiting, and rapid disappearance of the maniacal symptoms. 

Chronic alcoholism is a condition very difficult to treat, and .once fully 
established the habit is rarely abandoned. The most obstinate cases are those 
with marked hereditary tendency. Withdrawal of the alcohol is the first 
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essential. This is most effectually accomplished by placing the patient in 
an institution, in which he can be carefully watched during the trying period 
of the first week or ten days of abstention. The absence of temptation in 
institution life is of special advantage. For the sleeplessness the bromides 
or hyoscine may be employed. Quinine and strychnine in tonic doses may 
be given. Cocaine or the fluid extract of coca has been recommended as a sub¬ 
stitute for alcohol, but it is not of much service. Prolonged seclusion in a 
suitable institution is in reality the only effectual means of cure. When an 
hereditary tendency exists a lapse into the drinking habit is almost inevitable. 

In delirium tremens the patient should be confined to bed and carefully 
watched night and day. The danger of escape in these cases is very great, as 
the patient imagines himself pursued by enemies or demons. Flint mentions 
the case of a man who escaped in his night-clothes and ran barefooted for 
fifteen miles on the frozen ground before he was overtaken. The patient 
should not be strapped in bed, as this aggravates the delirium; sometimes, 
however, it may bo necessary, in which case a sheet lied across the bed may 
be sufficient, and this is certainly better than violent restraint by three or four 
men. Alcohol should be withdrawn at once unless the pulse is feeble. 

Delirium tremens is a disease which, in a large majority of cases, runs a 
cfluriOery slightly influenced by medicine. The indications for treatment 
are to procure sleep and to support the strength. Jn mild cases half a drachm 
of bro mide of potassium combined with tincture of capsicum may be given 
every three hours. Chloral is often of great service, and may be given with¬ 
out hesitation unless the heart’s action is' feeble. Hood results sometimes 
follow the hypodermic use of hyoscine, one one-hundredth of a grain. Opium 
must be used cautiously. A special merit of Ware's work was the demon¬ 
stration that on a rational or expectant plan of treatment the percentage of 
recoveries was greater than with the indiscriminate use of sedatives, which 
had been in vogue for many years. When opium is indicated it should be 
given as morphia, hypodermically. The effect should he carefully watched, 
and if after three or four quarter-grain doses have been given the patient is 
still restless and excited, it is best not to push it farther. Repeated doses of 
trional (grs. xv-xx) every four hours may be tried. Lamber advises ergotin 
hypodermically in both the acute and chronic alcoholism. When fever is 
present the tranquilizing effects of a cold douche or cold bath may be tried, or 
the cold or warm packs. The large doses of digitalis formerly employed are 
not advisable. 

Careful feeding is the most important clement in the treatment of these 
cases. Milk and concentrated broths should be given at Btated intervals. If 
tbe pulse becomes rapid and shows signs of flagging alcohol may be given in 
combination with the aromatic spirits of ammonia. 

II. MORPHIA HABIT (Morphinomanla; Morphinism). 

Taken at first to allay pain, a craving for the drug is gradually engendered, 
and the habit in this way acquired. The effects of the constant use of opium 
vary very jnuch. In-the East, where opium-smoking is as common as tobacco- 
nnoking with ns, the ill effects are, according to good observers, not very 
striking. Taken as morphia, and hypodermically, as is the rule, it is very 
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injurious, but a moderate amount may be taken for years without BeMdP’f 
damage. 

The habit is particularly prevalent among women and physicians who use 
the hypodermic syringe for the alleviation of pain, as in neuralgia or sciatica. 
The acquisition of the habit as a pure luxury is rare in this country. . 

Symptoms.—The symptoms at first are slight, and for months theremayhe 
no disturbance'of health. There are exceptional instances in which for a'period 
of years excessive amounts have been taken without deterioration of the>n).ejjtal 
or bodily functions. As a rule, the dose necessary to obtain the desired sensa¬ 
tion has gradually to be increased. As the effects wear off the 1 victii^pfpo- 
ricnccs sensations of lassitude andinental depression, accompanied often with 
slight nausea and epigastric distress, or even recurring colic, which may be mis¬ 
taken for appendicitis. The confirmed opium-eater usually has a sallow, pasty 
complexion, is emaciated, and becomes prematurely gray. He is r estles s, irrita- 
ble^and unable to remain quiet for any time. Itching is a common symptom. 
The sleep is disturbed, the appetite and digestion are deranged, and except 
when directly under the influence of the drug the jnental condition is one of 
depression. Occasionally'there are profuse sweats, which may be preceded by 
chills. The pupils, except when under the direct influence of the drug, are 
dilated, sometimes unequal. In one case there was a persistent oedema of the 
legs without sufficient renal changes or anaemia to account for it.' Persons 
addicted to morphia arc inveterate liars, and no reliance whatever can lie 
placed upon their statements. In many instances this is not confined to mat¬ 
ters relating to the vice. In women the symptoms may be associated with 
those of pronounced hysteria or neurasthenia. The practice may be contin 
ued for an indefinite time, usually requiring increase in the dose until ulti 
mately enormous quantities may be needed to obtain tho desired effect 
. Finally a condition of asthenia is induced, in which the victim takes little 01 
no food and dies from the extreme bodily debility. An increase in the do» 
is not always necessary, and there are habitues who reach the point of satis 
faction with a daily amount of 2 or 3 grains of morphia, and who are abl 
to carry on successfully for many years the ordinary business of life. The 
may remain in good physical condition, and indeed often look ruddy. 

Treatment.—The treatment of the morphia habit is extremely difficult, an 
can rarely be successfully carried out by the general practitioner. Isplatioi 
systematic feeding, and gradual withdrawal of tho drug are the essential eli 
ments. As a rule, the patients must be under control in an institution an 
should be in bed for the first ten days. It is best in a majority of eases i 
reduce the morphia gradually. The diet should consist of beef-juice, milk, an 
egg-white, which should be given at short intervals. Tho sufferings of the pi 
tients are usually very great, more particularly the abdominal pains,, sometimi 
nausea and vomiting, and the distressing restlessness. Usually within a week < 
ten days the opium may be entirely withdrawn. In all cases the pulse should 1 
carefully watched and, if feeble, stimulants should be given, with the aromal 
spirits of ammonia and digitalis. For the extreme restlessness a hot bath 
serviceable. The sleeplessness is the most distressing symptom, and varim 
drugs may have to be resorted to, particularly hyoscine and sulnhonal m 
sometimes, if the insomnia persist, morphia itself. * 

It is essential in the treatment of a case to be certain that the patient b 
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no means of obtaining morphia. Even under the favorable circumstances of 
seclusion in an institution, and constant watching by a night and a day nurse, 
I have known a patient to practice deception for a period of three months. 
After an apparent cure the patients are only too apt to lapse into the habit. 

The condition is one which has become so common, and is so much on 
the increase, that physieians should exercise the utmost caufion in prescrib¬ 
ing morphia, particularly to female patients. Under no circumstances should 
a patient with neuralgia or sciatica be allowed to use the hypodermic syringe, 
and it is even safer not to intrust this dangerous instrument to the hands of 
the nurse. 

IH. LEAD-POISONING (Flumbism; Saturnism). 

Etiology. —The disease is wide-spread, particularly in lead-workers and 
among plumbers, painters, and glaziers. The metal is introduced into the 
system in many forms. Miners usually escape, but those engaged in the smelt¬ 
ing of lead-ores are often attacked. Animals in the neighborhood of smelt¬ 
ing furnaces have suffered with the disease, and even the birds that feed on 
the berries in the neighborhood may be affected. Men engaged in the white- 
lead factories are particularly prone to plumbism. Accidental poisoning may 
come in many ways; most commonly by drinking water which has passed 
through lead pipes or been stored in lead-lined cisterns. Wines and cider 
which contain acids quickly become contaminated in contact with lead. It 
was the frequency of colic in certain of the cider districts of Devonshire which 
gave the name of Devonshire colic, as the frequency of it in Poitou gave the 
name co lica Pidon um. Among the innumerable sources of accidental poi¬ 
soning may be mentioned milk, various sorts of beverages, hair dyes, false 
teeth, and thread. We have had in the Johns Hopkins Hospital four cases 
following the use of lead and opium pills for dysentery, of which cause Miller 
(Therapeutic Gazette, 1904) has collected many cases from the literature. It 
has also followed the,use of Emplaatrum Diachylon to produce abortion, and 
there is a case reported in an infant from the application of lead-water on 
the mother’s nipples. One grain every three hours for three days, and two 
grains every three hourB for one day, have caused signs of poisoning. A seri¬ 
ous outbreak of lead-poisoning, which was investigated by David D. Stewart, 
occurred in Philadelphia, owing to the disgraceful adulteration of a baking- 
poadw-with ch romate -of lead, which was used to give a yellow tint to tho 
cakes. Lead given medicinally rarely produces poisoning. 

-> Adages are attacked, but J. J. Putnam states that ghOdren are relatively 
lessdiable. The largest number of cases occur between thirty and forty. Ac¬ 
cording to Oliver/, females are more susceptible than males. He states that 
they are much more quickly brought under its influence, and in a recent epi¬ 
demic in which a thousand) cases were involved the -proportion of females to 
malea jraa fo py to..one. 

‘ The, lead gains, entrance to the system through the lungs, the digestive 
0 Egans, or the .dan. Poisoning may follow the use of cosmetics containing 
lead. Through the lungs it is freely absorbed. The chief channel, according 
to Oliverpfe the digestive system. It is rapidly eliminated by the kidneys and 
skin, and is present in the urine of lead-workers. The susceptibility is re- 
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markably varied. The symptoms may be manifest within a month of expi^ 
sure. On the other hand, Tanquerel (des Planches) met with a case- in V 
man who had been a lead-worker for fifty-two years. 

Morbid Anatomy.—Small quantities of lead occur in the body in health. 
J. J. Putnam’s reports show that of 150 persons not presenting symptoms c& 
lead-poisoning traces of lead occurred in the urine of 25 per cent. ' .' 

In chronic poisoning lead is found in the various organs. The affected 
muscles are yellow, fatty, and fibroid. The nerves present the features-of 
a p eripher al jfegqnni-al i vo neuritis. The pord and the new»-soots are, as a 
rule, uninmlyed. In the primary atrophic form the ganglion ceUs of .tfie 
anterior horns are probably implicated. In the acute fatal cases there may 
be the most intense entero-colitis. 

Clinical Forms.—Acuxs Poisonito.— We do not Tefer here to the acci¬ 
dental or suicidal cases, which present vomiting, pain in the abdomen, and 
collapse symptoms. In workers in lead there are several manifestations which 
follow a short time after exposure and set in acutely. There may be, in the 
1 first place, a rapidly developing anaemia, j Acute-neuritis has been described, 
and c onvuls ions, epilepsy, and a delirium, which may be, as Stephen Mac¬ 
kenzie has noted, not unlike that produced by alcohol. There arc also cases 
in which the gastro-intestinal symptoms are most intense and rapidly prove 
fatal. Thero was admitted under my care in the Philadelphia Hospital a 
painter, aged fifty, suffering with anosmia and severe abdominal pain, which 
had lasted about a week. He had vomiting, constipation at first, afterward 
severe diarrhcea and mclacna, with distention and tenderness of the abdo¬ 
men. There were albumin and tube-casts in the urine. The temperature was 
usually subnormal. Death occurred at the end of the second week. There 
was found the most intense cntero-colitis with hasmorrhages and exudation. 
These acute forms occur more frequently in persons recently exposed, and, 
according to Mackenzie, are more frequent in winter than in summer. Da 
Costa has reported the onset of hemiplegia after three days’ exposure to the 
poison. 

CnEOK iqJPatsQsma. 

(а) Blood, Changes. —A moderate grade of anemia, the so-called saturnine 
cachexia, is usually present. The corpuscles do not often fall below 60 per 
cent. Many of the red cells show a remarkable granular, basophilic degenera¬ 
tion when stained with .Tenner’s stain, or with polychrome methylene blue. 
Grawitz first demonstrated their presence in cases of pernicious anaemia, and 
Pepper (tertius) and White showed that they were constantly present in lead¬ 
poisoning. Further observations by Vaughan and others have dhown that 
such granulations are found in the blood in a great variety of conditions, even 
in normal blood, but that they are most numerous in lead-poisoning, in which 
their occurrence in very large numbers is of considerable value in diagnosis. 
Cadwalader has shown the constant presence of nucleated red blood-corpuscles 
even when the anaemia is of very slight grade. 

(б) Blue line on the gums, which is a valuable indication, but not in¬ 
variably present. Two lines must be distinguished: one, at the margin 
between the gums and teeth, is on, not in the gums, and is readily removed 
by rinsing the mouth and cleansing the teeth. The other is the Well-known 
characteristic blue-black line at the margin of the gum. The color is not 
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but being in the papilhe of the <mm< tl,„ i;„ • 

magpityihg-glass, interrupted. The lead if absorbed 88 Wlth 8 

tissues into a black sulphide bv the aetinn n f 1 i d , ai ? d converted in the 
W*8 the teeth. Til, it l Ww ft- the 
itnd.disappear within a few weeks or miv WPsi , t / f er °- x P osuru (Oliver) 
s4ah haa acted the occurrence of a’blacl- ifnf ; n * • ° r ma 1 ny months - 1>hili P- 
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intra-abdominal inflammatory'"condition." 11 A 
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. ruction. The history, the presence of a blue line on the gums and the 
blood changes are of importance in differential diagnosis, 
cc K Lea d-P als y —'This is rarely a primary manifestation Anions? 54 
30 ea*e 1 ? d -P? ,8on, “S treated in the J. II. Id. and dispensary, there wen- 

qlntlf M f a ?' Pa T ?! S (H " JL Thonlas )- The upper limbs “are most fre- 
a y alfeetcd. In 2b cases the arms alone were affected and 18 of these 

"“‘f! '• » «* "Sht arm 

ma y m, , In 4 ca f s both arms and legs were attacked. Tim onset 
diSitlfn f’ ,b “ utc ’ ° ( r . it usually occurs without fever. In its 

W ge fr l niay.be pariml, limited to a muscle or to certain muscle groups, 

lh( b ta M - il 'T th ° n ” ,sdes of 11,0 extremities arid 

M dam ° De J emi e-klumpke recognizes the following localized 

the Wri^ n ^ H '^ a l, tjrpe ’ paralysis of the ex tensors of the fingers and of 
icteristie \ 18 -tbc luusculo-spiral nerve is involved, causing the char- 
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(5\ Ti i • y nioment, is otten very annoying to t 

wachial type, which involves the deltoid, the biceps, (lie hrachialis 
cam 1 if n<1 ™ e sllp ™ a t° r t° n gns, rarely the pectorals. The atrophy is of the 
pu °- umeral form. It is bilateral, and sometimes follows the first form, 
u 11 may be primary. 

The Aran-Duchenne type, in which the small muscles of the hand 
0 the thenar and hypothenar eminences arc involved, so that we have a 
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paralysis closely resembling that of the early stage of polio-myelitis anterior 
chronica. The atrophy is marked, and may be the first manifestation Of tjjjft: 
lead-palsy. Mobius has shown that this form is particularly marked in ttfildja.' ■ 

(4) The peroneal type. According to Tanquerel, the in war f>x n 

invdifi&Ja lie proportion of 13 to 100 .of. the upper limbs. The lateral 
peroneal muscles, the extensor communis of the toes, and the extensor proprius 
of the big toe are involved, producing the steppage gait. 

(5) Laryngeal form. Adductor paralysis has been noted by Morell Mac¬ 
kenzie and others in lead-palsy. 

Generalized Palsies. —There may be a slay, chronic paralysis, gradually 
involving the extremities, beginning with the classical picture of wrist-drop. 
More frequently there is a rapid generalization, producing complete paralysis 
in all the muscles of the parts in a few days. It may pursue a course like 
an ascending paralysis, associated with rapid wasting of all four limbs. Such 
cases, however, are very rare. Death has occurred hy involvement of the dia¬ 
phragm. Oliver reports a case of Philipson’s in which complete paralysis 
supervened. A case of generalized paralysis was admitted last winter (1904) 
in which the paralysis began in the legs after but two weeks’ work as an 
enameler. It spread rapidly, so that in a little over a week he was bed- 
ridden, and on admission to the hospital nearly every muscle below the neck 
was involved. The diaphragm was completely paralyzed. Ho was walking 
about when he left the hospital, though there was still some weakness remain¬ 
ing. Dejerine-Klumpke also recognizes a febrile form of general paralysis 
in lead-poisoning, which may closely resemble the Bubacute spinal paralysis 
of Duchenne. 

There is also a primary satnminp mnamilflr atrophy in which ^the we ak- 
n esq an d .yasting come on together. It is this form, according to Stowers, 
which most frequently assumed the Aran-Duchenne ty pe. 

The electrical reactions are those of lesions of the lower motor segment, 
and will be described under diseases of the nerves. The degenerative reac¬ 
tion in its different grades may be present, depending upon the severity of 
the disease. 

Usually with the onset of the paralysis there are pains in the legs and 
joints, the so-called saturnine arthralgias. Sensation may, however, tie 
unaffected. 

(e) The cerebral symptoms are numerous. Seven of our cases showed 
marked cerebral involvement. One of the cases had delusions and maniac al 
e x c i te m ent and had to be removed to an insane hospital. In other cases there 
occurred transient.delirium, attacks of nnco nsgiousiiess. and in one case.cpn- 
vii 1 si o n r Optic, neuritis or neuro-retinitis may occur. -Hyster ical symptoms 
occasionally occur in girls. Convulsions are not uncommon, and in an adult 
the possibility of lead-poisoning should always be considered. T rue epileps y 
may follow the convulsions. An acute delirium may occur with hallucina¬ 
tions. The patients may have trance-Jfke attacks, which* Jtdto.,prjyiginato 
wjthfeCOUFukions. A few cases of lead encephalopathy finally drift'into 
lupajtic asylums. TseiWff “ one of the commonest manifestations of lead- 
poisoning. 

(f) Arterio-sclerosis. —Lead-workers are notoriously subject to asterio- 
gcleroeis with contracted kidneys and hypertrophy ,otiheJieart, The cas« 
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K distin ct gouty deposits, particularly in the big-toe joint; but 
ry. acute gout in lead-workers is rare. According to Sir Wil- 
th e lead favors the precipitation of the crystalline urates of 
Balfejlias shown that lead diminishes the alkalinity of the 
lessens-the solubility of the uric acid. 

—In the minor manifestations this is good. According to Gow- 
k is bad in the primary atrophic form of paralysis. Convulsions 
ire, as a’ruic, -Scrums, and the mental symptoms which succeed may be perma- 
ient. Occasionally the wrist-drop persists. 

Treatment.—Prophylactic measures should he taken at all lead-works, but, 
mless employes are careful, poisoning is apt to occur even under the most 
avorable conditions. Cleanliness of the hands and of the finger-nails, fre- 
juent bathing, and the use of respirators when necessary, should be insisted 
ipon. When the lead is in the system, the iodide of potassium should bo 
,riven in from 5- to 10-grain doses three times a day. Fgt the colie, local 
tpplicalions and, if severe, morphia may be used. An occasional morning 
purge of magnesium sulphate may be given. For the anionia iron should 
be used. In the very acute cases it is well not to give the iodide, as, accord¬ 
ing to some writers, the liberation of the lead which has been deposited in the 
tissues, may increase the severity of the symptoms. For the local palsies mas¬ 
sage and the constant current should be used. 

TV. AESENIOAIi POISONING. 

Aoute poisoning by arsenic is common, particularly by Paris green and 
such mixtures as “Rough on Rats,” which are used to destroy vermin and 
insects. The chief symptoms arc intense pain in the stomach, vomiting, and, 
later, colic, with diarrhoea and tenesmus; occasionally the symptoms are those 
of eollapse. If recovery takes place, paralysis may follow. The treatment 
should be similar to that of other irritant poisons—-rapid removal with the 
stomach pump, the promotion of vomiting, and the use of milk and eggs. 
If the poison has been taken in solution, dialyzed iron may be used in doses 
of from 6 to 8 drachms. 

Chronic Arsenical Poisoning.—Arsenic is used extensively in the arts, 
particularly in the manufacture of colored papers, artificial flowers, and in 
many of the fabrics employed as clothing. The glazed green and red papers 
used in kindergartens also contain arsenic. It is present, too, in many wall¬ 
papers and carpets. Much attention has been paid to this question of late 
years, as instances of poisoning have been thought to depend ujwn wall-papers 
and other Household fabrics. The arsenic compounds may be either in the 
form of solid particles detached from the paper or as gaseous volatile bodies 
formed from arsenical organic matter by the action of several moulds, notably 
Penicilium brevicaule, Mucor mucedo, etc. (Gosio). In moisture, and at a 
temperature of from 80° to 95° F., a volatile compound is set free, probably 
“an organic derivative of arsenic pentoxide” (Sanger). The chronic poi¬ 
soning from fabrics and wall-papers may be due, according to this author, 
to the ingestion of minute continued doses of this derivative. Contaminated 
glucose, used in manufacturing beer, caused .the recent epidemic of poison¬ 
ing at Manchester. The associated presence of selenium compounds may have 
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played a part in the production of the poisoning (TunnicliSe and Rosenheim)'. 
Arsenic is eliminated in all the secretions, and has been found in the-milk. 
J. J. Putnam, it should be remembered, has shown that it is not uncommon 
to find traces of arsenic in the urine of many persons in apparent health (:)n 
per cent). The effects of moderate quantities of arsenic arc not infrequently 
seen in medical practice. In chorea and in pernicious ainumia, steadily in¬ 
creasing doses are often given until the patient takes from 15 to 20 drops of 
Fowler’s solution three times a day. Flushing and hyperaunia of the skin, 
puffiness of the eyelids or aliove the eyebrows, nausea, 1 vomiting, and diarrhea 
are the most common symptoms. Redness and sometimes bleeding of the 
gums and salivation occur. In the protracted administration of arsenic 
patients may complain of numbness and tingling in the fingers. Cutaneous 
pigmentation and keratosis are very characteristic, and as a late rare sequence 
of the latter, epithelioma. In chorea neuritis has occurred, and a patient nt 
mine with Hodgkin’s disease had multiple neuritis after taking giv 3j of Fow¬ 
ler’s solution in seventy-five days, during which time there were fourteen days 
on which the drug was omitted. 

In the Manchester epidemic nearly all cases presented signs of neuriti 
and lesions of the skin. Tn some the sensory disturbances predominated, 
in others the motor, the individuals being unable to walk or to use their 
handsf r ''lfl a certain number there was muscular inco-ordination, resembling 
that of locomotor ataxia. Rapid muscular atrophy characterized some ca.se> 
In not a few patients a condition of crythromelalgia was present. Occasion¬ 
ally a catarrh of the respiratory and alimentary tracts was the chief featun 
Pigmentation, keratosis, and herpes were the most characteristic cutaneous 
manifestations (Kelynack and Kirkby, Arsenical Poisoning in Beer Drink¬ 
ers). How far similar symptoms are to be attributed to the small quantities 
of arsenic absorbed from wall-papers and fabrics is by some considered doubt¬ 
ful. That children and adults may take with impunity large doses for months 
without unpleasant effects, and the fact of the gradual establishment of a 
toleration which enables Styrian peasants to take as much as 8 grains of arse- 
nious acid in a day, speak strongly against it. On the other hand, as Sanger 
states, we do not know accurately the effects of many of the compounds in 
minute and long-continued doses, notably the arsenates. 

Arsenical paralysis has the same characteristics as lead-palsy, but the legs 
are more affected than the arms, particularly the extensors and peroneal 
group, so that the patient has the characteristic steppage gait of peripheral 
neuritis. 

The electrical reaction in the muscles may bo disturbed before there is 
any loss of power, and when the patient is asked to extend the wrist fully and 
to spread the fingers slight weakness may bo detected early. 

V. FOOD POISONING. 

There may be “ death in the pot ” from many causes. Food poisons tuny 
be endogenous or exogenous. Those articles in which the poison is of endoge¬ 
nous origin can scarcely be designated as foods.n The poisonous mushroom, 
for example, is often mistaken for the edible form. The former is injurion* 
because it normally produces a highly poisonous alkaloid, muscarine. Cep 
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fan ^V 180 P roducc ” al physiological but toxic products When eaten 
hy mistake, as frequently occurs in the West Indies and Japan these list! onv 
cause poisonous symptoms ^he exogenous origin of food poisons is by far 
the commonest Under this head come those foods which arejrendered poison¬ 
ous hy accidental contamination from outside sources. Food „ lav contain 

'if or «T sms of ?***»> ™ oi tuberculosis or trichiasis;‘milk and 

other foods may become, infected with typhoid bacilli, and so convey (be disease 

Animals (or insects, as bees) may feed on substances which cause 'their 
ilcsn or products to be poisonous to mun 

The grains used as food may be infected with fungi and cause the opt- 
| demies ox ergotism, etc. 1 

|, 1<lood f of all sorts may become contaminated with the bacteria of puire- 
| faction, the products of which may be highly poisonous. 

| The term “ptomaine poisoning” has been popularized to such an extent 
[that it is used synonymously with food poisoning. The term p!a,mine was 
introduced twenty-five years ago by the Italian chemist, Seimi, to designate 
basic, alkaloidal products formed in putrefaction. It is largely through the 
bihors of Brieger that our knowledge of ptomaines was gained Mvtiloloxin 
immd m poisonous mussels, is of this class, and is by far the most'poisonous 
ot the known ptomaines. 

Among the more common forms are the following: 

( !) Meat Poisoning.— Cases have usually followmHhe eating of sausages 
or pork-pie or head-cheese, and also occasionally beef. veal, never mutton. 
Sausage poisoning, which is known by the name of botulism or allantiasis, lias 
«ng been recognized, and there have been numerous outbreaks, particularly 
j n P arts of Germany. Similar attacks have been produced by ham and by 
l cad-che^ e. The precise nature of the kreotoxicons has not yet been deter¬ 
mined. Other outbreaks lmvc followed the eating of beef and veal. In the 
majority of these eases the meat has undergone decomposition, though the 
change may not have been evident to the taste. The organisms which pro¬ 
duce the toxins causing the poisonous symptoms are nearly always anaerobes. 
Van Ermengena isolated an organism, to which lie gave the name It. bohi- 
UIUS > from a diseased ham, which poisoned thirty-four persons, all members 
m a musical society, at Ellezelles, in Germany. An organism frequently 
oiind in infected meat is II. mtcritidis , first isolated by Giirlner in 188.8 from 
meat which had poisoned a large number of persons. In recent years a lium- 
)er of epidemics of food poisoning have been shown to be in all probability 
raused by the Proteus vulgaris or its related species. Such epidemics have 
' fon re ported by Levy and Vesenberg. The symptoms of meat poisoning are 
, l0se °t''acute gastro-intcstinal irritation. Ballard's description of the Well- 
eck cases, quoted by Vaughan, holds good for a majority of them: 

“A period of incubation preceded the illness. Li 51 cases where this 
I 01 " d ke accurately determined, it was twelve hours or less in 5 cases; between 
" r <‘lve and thirty-six hours in 31 eases; between thirty-six and forty-eight 
,° Urs in 8 cases; and later than this in only 4 cases. In many cases the 
J, A definite symptoms occurred suddenly, and evidently unexpectedly, but 
n some cases there were observed during the incubation more or. less fooling 
languor and ill-hcaltli, loss of appetite, nausea, or fugitive, griping pains in 
10 kelly. In about a third of the cases the first definite symptom was a sense 
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of chilliness, usually with rigors, or trembling, in one case accompanied, by 
dyspnoea; in a few cases it was giddiness with faintness, sometimes accom¬ 
panied by a cold sweat and tottering; in others the first symptom was'Head- 
ache or pain somewhere in the trank of the body—e. g., in the chest, back, 
between the shoulders, or in the abdomen, to which part the pain, wherever 
it might have commenced, subsequently extended. In one case the first symp- 
tom noticed was a difficulty in swallowing. In two cases it was intniMi thirtt 
But however the attack may have commenced, it was usually not long befftre 
pain in the abdom en, diarrhoea, and vomiting came on, diarrhoea -being of 
more certain occurrence than vomiting. The pain in several cases cSSfUStKed 
in the chest or between the shoulders, and extended first to the upper and 
then to the lower part of the abdomen. It was usually very severe -indeed, 
quickly producing prostration or faintness, with cold sweats. It was variously 
described as qjampy, burning, tearing, etc. The diarrhoea! discharges wore 
in some eases quite unrestrainable, and (where a description of them could 
be obtained) were said to have been exceedingly offensive and usually of a 
dark color. Muscular weakness was an early and very remarkable symptom 
in nearly all tlie "Cases, and in many it was so great that the patient could only 
stand by holding on to something. Headache, sometimes severe, was a com¬ 
mon and early symptom; and in most cases there was thirst, often inteii-c 
and most distressing. The tongue, when observed, was described usually as 
thickly coated with it brown, velvety fur, but red at the tip and edges. In 
the early stage the skin was often cold to the touch, but afterward fever set 
in, the temperature rising in some cases to 101°, 103°, and 101° J?. In a 
few severe cases, where the skin was actually cold, the patient complained of 
heat, insisted on throwing off the bedclothes, and was very restless. The 
pulse - in the height of the illness became quick, counting in some case- 
100 to 128.” 

Many instances are on record of poisoning by canned goods, particu¬ 
larly meat. Some of these, according to John G. Johnson, have been cases 
of corrosive poisoning from muriate of zinc and muriate of tin used as an 
amalgam, but poisonous effects identical with those just described have fol¬ 
lowed the use of canned meats. 

Certain game birds, particularly the grouse, are stated to be poisonous, 
in special districts and at certain seasons of the year. It is a noteworthy fad 
that mutton and lamb have thus far not been implicated as a cause of food 
poisoning. 

(2) Poisoning by Milk Pioduots. —(a) The poisonous effects which fol¬ 
low the drinking of milk infected with saprophytic bacteria, is considered is 
the section on the diarrhoea of infants. 

(6) Cheese Poisoning .—Various milk products, ice .cream, cugtard, and 
cheese may prove highly poisonous. Among the poisons Vaughan now stales 
that the- tyrotoxicon “ is not the one most frequently present, nor is it the 
most uctive one.” In one epidemic he and Nbvy have isftTated from cheese a 
substance belonging to the poisonous albumins, and in an extensive ice-cream 
epidemic Vaughan and Perkins found in the ice cream a highly pathogenic 
bacillus, but its toxin has not been separated. 

T he sym ptoms are those of acute _gastro-infestinal irr itatio n, and sir® 
similar to those already detailed by Ballard. 
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?? (3) Poisoning by Shell-fish and Fish.->) Mussel JPoisoning.—Kri^r 
yi|;separated a ptomaine—my tilotoxin—-which exists chiefly in ihe liver of 
the-mussel. The observations of Sehmidlmann and Cameron have shown 
that the mussel from the open sea only becomes poisonous when placed in filthy 
waters, as at Wilhelmshafon. 

Dangerous, even fatal, effects may follow the eating of either, raw or cooked 
jatjssels. The.symptoms are those of an acute poisoning with profound action 
oifthe nervous system, and without gastro-intcstinal manifestations. There 
are numbness and coldness, no fever, dilated pupils, and rapid pulse; death 
oceuxs, sometimes within two hours with collapse symptoms. In an epidemic 
at Wilhelmshafen, Germany, in 1885, nineteen persons were attacked, four 
of whom died. Salkowski and Itriegcr isolated the hi t/IUotoxin from 
specimens of the mussels. Poisoning occasionally follows Ihe eating of 
oysters which are stale or decomposed. The symptoms are usually gastro¬ 
intestinal. 

(b) Fish Poisoning .—There are two distinct, varieties; in one Ihe poison 
is a physiological product, of certain glands of the fish, in the other it is a 
product of bacterial growth. The salted sturgeon used in parts of Russia 
has sometimes proved fatal to large numbers of persons. In the middle parts 
of Europe the barb is stated to be sometimes poisonous, producing the so- 
called “ barben cholera.” In China and Japan various species of (lie Mradon 
are also toxic, sometimes causing death within an hour, with symptoms of 
intense disturbance of the nervous system. Beri-beri is thought by some to 
be due to the consumption of certain kinds of fish. 

(4) Grain and Vegetable Food Poisoning. 

(1) Ergotism .—The prolonged use of meal made from grains contami¬ 
nated with the ergot fungus (rlaviceps purpurea) causes a series of symp¬ 
toms know as ergotism, epidemics of which have prevailed in different parts 
of Europe. Two forms of this chronic ergotism are described—the one, 
gangrenous, is believed to he due to the sphacelinie acid, the other, convulsive, 
or spasmodic, is due to the cornutin. In the former, mortification affects 
the extremities—usually the toes and fingers, less commonly the ears and 
nose. Preceding the onset of the gangrene there are usually amvsihesia, 
tingling, pains, spasmodic movements of the muscles, and gradual blood stasis 
in certain vascular territories. 

The nervous manifestations are very remarkable. After a prodromal stage 
of ten to fourteen days, in which the patient complains of weakness, headache, 
and tingling sensations in different parts of the body, perhaps accompanied 
' v 'th slight fever, symptoms of spasm develop, producing cramps in the inus- 
c 'Ies and contractures. The arms are flexed and the legs and toes extended, 
i’hese spasms may last from a few hours to many days and relapses are fre- 
luefit. In swarer cases epilepsy develops and the patient may die in convul- 
sions. Mental symptoms are common, manifested sometimes in a preliini- 
nnry delirium, but more commonly, in the chronic poisoning, as melancholia 
or dementia. Posterior spinal scierosis occurs in chronic ergotism. In tlie 
interesting group of 29 cases studied by Tuczek and Siemens, 9 died at various 
periods after the infection, and four post mortems showed degeneration of the 
posterior columns. A, condition similar to tabes dorsalis is gradually pro¬ 
duced by this slow degeneration in the spinal cord. 
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(2) Lathgrixm (Lupinosis).—An affection produced by the use of meal 
from varieties of vetches, chiefly the Lathyrus saiivus and L. cicera. The 
grain is popularly known as the chick-pea. The grains arc usually powdered 
and mixed with the meal from other cereals in the preparation of bread. As 
early as the seventeenth century it was noticed that the use of flour with winch 
the seeds of the Lathyrus were mixed caused stiffness of the legs. The subject 
did not, however, attract much attention before the studies of James Irving, 
in India, who between 1859 and 1868 published several important communi- 
cations, describing a form of spastic paraplegia affecting large numbers oi 
the inhabitants in certain regions of India and due to the use of meal made 
from the Lathyrus seeds. It also produces a spastic paraplegia in animals. 
The Italian observers describe a similar form of paraplegia, and it has been 
observed in Algiers by the French physicians. Tbp_.condition ja-tW-of a 
spastic paralysis, involving chiefly the legs, which may proceed to complete 
paraplegia. The arms arc rarely, if ever, affected. It is evidently a slow 
sclerosis induced under the influence of this toxic agent. The precise ana¬ 
tomical condition, so far as I can ascertain, has not yet been determined. 

(3) Pellagra. —Maidismus, a disease due to the use of altered maize, occurs 
extensively in parts of Italy, in the south of France, and in Spain. Searcy, 
Babcock, Wood, and Bellamy have shown (1907-1908) that it is not an un¬ 
common disease in the southern partB of the United States; many of the 
cases are acute. A case has been described in England (1906). In the 
early stage the symptoms are indefinite, characterized by'debility^pains in 
the spine, insomnia,'.digestive disturbances, more rarely .diarrhoea. The fust 
clear manifestation of the disease is the pellagral erythema, which almost 
invariably appears in the spring. This is followed by desiccation and exfolia¬ 
tion of the epidermis, which becomes very rough and dry, and occasionally 
crusts form, beneath which there is suppuration. With these cutaneous mani¬ 
festations there arelligestive troubles—salivation, dyspepsia, and diarrhoea— 
which may be of a dysenteric nature. After lasting for a few months improve¬ 
ment occurs in the milder cases and convalescence is gradually established. 
In the more severe and chr onic forms there are pronounced nervous symptoms 
> —headache, backache, spasms, and finally paralysis and mental disturbance. 
The paralytic condition affects the legs and leads gradually to paraplegia. The 
• mental manifestations, which are rarely met with until the third or fourth 
attack, are melancholia or suicidal mania. Finally, there may be a condition 
of the most pronounced cachexia, ti Symmetrical gangrene sometimes occurs 

The anatomical findings are indefinite. Chronic degenerative changes 
have been found, particularly fatty degeneration and a peculiar pigmentation 
in the viscera. The measures to be employed arc change in diet, removal frmn 
the infected district, and, as a prophylaxis, proper ripening and preservation 
of the com, the toxic changes in which are apparently due to the action*of» 
special organism. 

(4) Potato-poisoning .—It has Jong been known that potatoes contain 
normally a very small amount (about 0.06 per cent) of the poisonous prin¬ 
ciple, solanin, but it is only quite recently that it has been discovered that, 
under certain circumstances, they may contain the poison in amounts sufficient 
to cause grave disturbance of the system. The increase is due to the action 
of at least two species of bacteria, Bacterium solaniferum non-colorahile and 
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1lifytnutn solanifervm colordbile, and occurs in those tubers which, during 
g$vth, have lain partially exposed above ground, and in those which, during 
stofege, have become well sprouted. The most extensive outbreak of potato- 
p&Wing recorded occurred in 1899 in a German regiment, fifty-six members 
of which, after eating sprouted potatoes, were seized with chills, fever, head¬ 
ache, vomiting, diarrhoea, colic, and great prostration. Many were jaundiced 
$pd several collapsed, but all recovered. Samples of the remaining potatoes 
yielded 0.38 per cent of solanin, and this would indicate that a full portion 
mdsi have contained about 5 grains. 

Treatment. —The source of the infection must be ascertained and tho 
offending food destroyed. The stomach should be washed out and the bowels 
evacuated by a brisk saline purge. Little can be done for the symptoms of 
poisoning of the nervous system. Saline infusions, hypodermically, may be 
of service in promoting the elimination of the toxins. 


VI. SUN-STROKE (Siriasis), 

(Heat Exhaustion; Insolation; Thermic Fever; Heatstroke; Coup de Soleil.) 

Definition. —A condition produced by exposure to excessive heat. 

It is one of the oldest of recognized diseases; two instances are mentioned 
in the Bible. It was long confounded with apoplexy. The Anglo-Indian 
surgeons gave admirable descriptions of it. In the United States the most 
important contributions have come from the New York Hospital and tho 
Pennsylvania Hospital; from the former, the studies of Swift and Darraeh, 
from the latter, the papers of Gerhard, George B. Wood, the elder Pepper, and 
Levick. In New Orleans, Bennett Howler studied the disease and recognized 
the difference between heat exhaust ion and sun-stroke. Two forms are recog¬ 
nized, heat exhaustion and heat-stroke. 

Heat Exhaustion. —Prolonged exposure to high temperatures, particu¬ 
larly when combined with physical exertion, is liable to be followed by extreme 
prostration, collapse, restlessness, and in severe cases by delirium. The sur¬ 
face is usually cool, the pulse small and rapid, and the temperature may be 
subnormal—as low as 95° or 96°. The individual need not necessarily !>e 
exposed to the direct rays of the sun, but the condition may come on at night 
or when working in close, confined rooms. It may also follow exposure to 
great artificial heat, as in the engine rooms of the Atlantic steamships. 

Sun-itroke or Thermic Fever. —The cases are chiefly found in persons who, 
while working very hard, are exposed to the, sun. Soldiers on the march 
with their heavy accoutrements are particularly liable to attack. In the 
larger cities of this country the cases are almost exclusively confined to work- 
Mfen who are much exposed and, at the same time, have been drinking beer 
and whisky. 

Morbid Anatomy and Pathology, —Rigor mortis occurs early. Putrefac- 
tiva. changes may come on with great rapidity. The venous engorgement is 
extreme, particularly in the cerebrum. The left ventricle is contracted 
(Wood), and the right chamber dilated. The blood is usually fluid; the 
lungs are intensely congested. Parenchymatous changes occur in the liver 
and kidneys. 

28 
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According to Wood, “heat exhaustion with lowered temperature repre¬ 
sents a sudden vaso-motor palsy, i. e., a condition in which the existing effect 
of the heat paralyzes the centre in the medulla.” On the other hand, thermic 
fever is held to be due to paralysis under the influence of the extreme external 
heat of the centre in the medulla which regulates the disposition of the bodily 
'heat. Owing to this disturbance, more heat is produced and less given off 
than normally. 

Sambron has (B. M. J., 1898, i) advanced the view that siriasis is an 
infectious disease. He argues that heat alone can not cause it, that it occurs 
in certain localities and in epidemic outbursts, and persons acclimatized have 
a relative immunity, etc. 

Symptoms.—The patient may be struck down and die within an hour 
with symptoms of heart-failure, dyspnoea, and coma. This form, sometimes 
known as the asphyxial, occurs chiefly in soldiers and is graphically described 
by Parkes. Death indeed may be almost instantaneous, the victims falling 
as if struck upon the head. The more usual form comes on during exposure, 
with pain in the head, dizziness, a feeling of oppression, and sometimes nausea 
and vomiting. Visual disturbances are common, and a patient may have col¬ 
ored vision. Diarrhoea or frequent micturition may supervene. Insensi¬ 
bility follows, which may-be transient or which deepens into a profound coma. 
The patients are usually admitted to hospital in an unconscious state, with 
the face flushed, the skin pungent, the pulse rapid and full, and the tempera¬ 
ture ranging from 107° to 110°, or even higher, as shown in the accompany¬ 
ing chart. P. A. Packard states that of the 31 cases admitted to the Penn¬ 
sylvania Hospital in the summer of 1887, in a majority of them the tempera¬ 
ture was between 110° and 111°. In one case the temperature was 112°. The 
breathing is labored and deep, sometimes stertorous. Usually there is com¬ 
plete relaxation of the muscles, but twitchings, jactitation, or very rarely con¬ 
vulsions may occur. The pupils may at first be dilated, but by the time the 
cases are admitted to hospital they are (in a majority) extremely contracted. 
Petechise may be present upon the skin. In the fatal cases the coma deepens, 
the cardiac pulsations become more rapid and feeble, the breathing becomes 
hurried and shallow and of the Cheyne-Stokes type. The fatal termination 
may occur within twenty-four or thirty-six hours. Favorable in dications are 
the ret urp of consciousness and a fall in the fever. The reco very"Tn*ffie.se 
cases may be complete. In other instances there are remarkable after-effects, 
the most constant of which is a permanent inability to bear high temperatures. 
Such patients become very uneasy when the thermometer reaches 8QZ, F. in 
the shade. Loss of the power of mental concentration and failure of memory 
are more constant and very troublesome sequelae.' Such patients are always 
worse in the hot weather. Occasionally there are convulsions, followed by 
marked mental disturbance. Dercum has described peripheral neuritis as| 
a sequence, and the patient whose chart is here given had an acute nein 
ri tia in the legs. This is a point in favor of the infectious nature of thd 
disease. 

Guitlras has called attention to a form of fever occurring in the South, 
known in Florida as “ Fl orida fever. ” in’ the Carolines as “ eoii q f t |y fav er.” 
and in tropical countries as fiivre inflammatoire. The cases last for a vari¬ 
able time, and are mistaken for malaria or typhoid; but he believes them 
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to'-lft entirely distinct and due to a prolonged action of the high tempera- 
tui&. Be has called the condition a “ c ontinue d thermiq ^yer.” 

Jftff diagnoflis fif heat exhaustion from thermlclever is readily made, as 
the difference between the two conditions is striking. “ In snip exlpiation, 
the step ,jg jnoist, pale, and cool; the breathing is easy though hurried; the* 



Chart XIIL —Cask of Sou-stroke Treated with me Ice-bath; Recovery. 

(Rectal Temperatures.) 

pulse is small and soft; the vital forces fall into a temporary collapse; the 
senses remain entire” (Dowler); whereas in sun-stroke or heat apoplexy 1 
there is usually unconsciousness and pyrexia. 

The mode of onset, together with the circumstances under which it occurs 
and the high temperature, permits thermic fever to he readily differentiated 
from apoplexy and coma from other conditions. 

Treatment. —In heat exhaustion stimulants should be given freely, and 
if the temperature is below normal the hot bath should be used. Ammonia 
may be given if necessary. In thermic fever the indications are to reduce 
tlie temperature as rapidly as possible. This may be done by packing the 
patient in a bath with ice. Rubbing the body with ice was practised at the 
New York Hospital by Darrach in 1857, and is an excellent procedure to 
lower the temperature rapidly. Ice-water enemata may also be employed. 
At the Pennsylvania Hospital in the summer of 1887 the ice-pack was used 
with great advantage. Of 31 cases only 12 died, results probably as satis¬ 
factory is can be obtained, considering that many of the patients are almost 
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moribund when brought to hospital. They should be compared with Swift’s 
statistics, in which of 150 cases 78 died. In the cases in which the symptoms 
are those of intense asphyxia, and in which death may take place in a few’ 
minutes, free bleeding should be practised, a procedure which saved Weir 
Mitchell when a young man. For the convulsions chloroform should be given 
at once. Of other remedies, the antipyretics have been employed, and may be 
given when there is any special objection to hydrotherapy, for which, however, 
they can not be substituted. 
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L ARTHRITIS DEFORMANS.- 

O Slit ^ ''***'* '•* 

Definition. —A chronic disease of the joints of doubtful etiology , 11 charac¬ 
terized by cjianges in the synovial membranes and peri-articular structures, 
and in some cases by atrophic and hypertrophic changes in the bones. 

Long believed to be intimately associated with gout and rheumatism 
(whence the names rheumatic gout and rheumatoid arthritis), this dose rela¬ 
tionship seems now very doubtful, since in a majority of the cases no history 
of either affection can be determined. By the studies of the Boston orthopedic 
Burgeons (Bradford, (loldthwaitc, and Lovett) and of Strangeways and his 
pupils at Cambridge (England) we are gradually getting a very accurate 
knowledge of the anatomical and clinical forms of this common disease. **“ 

Etiology. — Aye. —A majority of the eases are lietwecn the ages of -tlwrty 
and fifty. In A. E. Garrod’s analysis of 500 cases there were only 25 under 
twenty years of age. In my series of 170 cases studied by T. McCrae, in 
one half the onset wns before the age, of thirty years. • 

Sex. —Among Garrod’s 500 cases there were lit in women. More than 
half in my amiaa ^ere in males. In James Stewart’s report of 10 cases from 
the Royal Victoria Hospital only 20 were in females. In women its close asso¬ 
ciation with the menopause has been noted. It seems to be more frequent, too, 
in those who have had ovarian or uterine trouble or who are sterile. 

Predisposition.— In 216 cases in Garrod’s series there was a family history 
of joint troubles. About one-third of my series gave a family history of 
arthritis. Two or three children in a family may be affected. In America 
the incidence in the negro is much less than in the white. 

Rheumatism naj i Gout. —In nearly a third of Garrod’s cases there was 
a history of gout inihTTaMty; of rheumatism in only 61 cases. 

Exposure to cold, wet and dam]), errors in diet, worry and care, and local 
injuries are all spoken of as possible exciting causes. 

At present two chief views prevail as to the etiology of arthritis deformans 
-’-one that it is of nervous origin, the other that it is a chronic infection. 

The Relation op Arthbitis Deformans to Diseases of the Nervous 
System. —Various forms of arthritis may occpr with lesions of the spinal cor , 
and it has been held by ,T. K. Mitchell £dr.) that changes in the nervous 
system are the cause of the joint lesions./This does not seem to lie supported 
by recent work, which rather support s/he vie# that the disease is th e resu lt 
of a chronic infection. The rapid muscular afroJ>hy, the associated nfg|iti% 
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the pain, the increase in the reflexes, and the nutritional disturbances sxtggttt 
a change in the nervous system, but this may be secondary to an infective or 
toxic process. 

Arthritis Deformans as a Chronic Infection. —In recent yeara^his 
view has been gaining ground, although as yet positive bacteriological eviSsee 
is lacking. The infection may be with a specific organism or perhaps "With 
various ones, feannatync, Poynton and Payne, Chauffard, and others have 
obtained organisms from the joints, and suggestive results have followed the 
injection of the cultures in animals. But no constant association with any 
organism has been proved. The influence of various infections such as gon¬ 
orrhoea, influenza, etc., is important. Some writers have reported a large 
proportion of cases with a previous history of gonorrhoea, but this was given 
in only 13 per cent of my series. 

' The-aeute onset with fever,. the polyarthritis^ the presence >of enlarged 
gla&ds, And the-,frequent enlargement of the spleen are all suggestive of an 
infection. In a small number 'cardiac complications occur. The attack may 
subside, leaving more or less damage, to recur later with the same features. 

And, lastly, a consideration of the form in children described by Still 
lends weight to this view, particularly in the wide-spread enlargement of the 
lymph-glands and the swelling of the spleen. A number of the very best 
students of the disease, as Baumlor, of Freiburg, have accepted the infective 
theory of origin, which is gaining adherents, though it still lacks‘demon¬ 
stration. 

■ ""Morbid Anatomy. —The changes in the joints differ essentially from those 
of gout in the absence of deposits of urate of soda, and from chronic rheuma¬ 
tism in the existence of extensive structural alterations, particularly in the 
cartilages. We are largely indebted to the magnificent work of Adams for 
our knowledge of the anatomy of this disease. 

The usual descriptions are of the late stages of the disease when extensive 
damage has occurred. There have been few opportunities to study the early 
changes, although more frequent operations should extend our knowledge. 
The radiographs have aided much in the study of the disease. There are 
three main types: (1) With lesions principally in the synovial membranesi 
aqd peri-articular tissues, (2) with atrophic changes in the cartilage and 
bones predominating, and (3) with hypertrophy and overgrowth of bone.f The 
first and second are seen especially in the joints of the extremities, the third 
in the spine. Whether these are distinct processes or different manifestations 
of the ss-me diseaseJt is difficult to say. , The synovial membrane is usually 
t hickened , and may form large fringes and villi. ^The peri-articular .tissues 
s how infiltra tion and swelling. The enlargement is more often due to swelling 
about the joint than to bony changes.. The cartilage may become soft and 
zgalpaily be absorb ed or thinned. This seems to begin opposite the point 
||5gireatest involvement of the synovial membrane. ,,The ends of the bones 
Hiiy become smoo th and e bum ated. which is usually found in long-standing 
cases and in old persons. With this there may be marked Atrophy „oftht‘ 
shaf t of the bone. ; Proliferation of bone usually occurs at the margins of 
the joints in the form of irregular nodules—the osteophytes. On the knuckles 
these are known as Haygarth’s nodosities. These may lock the joint The 
fonnatumuol hone may also occur in the ligaments, especially in the spine, 



ARTHRITIS DEFORMANS. 


391 


may be converted into a rigid bony column. B ony anchylosis rarely 
£s in the peripheral joints, but is common in the spine. 

- There may be extensive secondary changes. Muscular atrophy is common 
m^may appear with great rapidity. Subluxation may occur, especially in 
and finder joints. The hands often show great deformity, especially 
Ufcfta. deflection. Contractures may follow and the joint become fixed in a 
flexed position. Neuritis and trophic disturbances may bo*associatcd. The 
neuritis is soinetimes due to direct extension of the inflammatory process. 
Subcutaneous fibroid nodules are occasionally met with. 

* • The radiographs of arthritis deformans are very instructive. The changes 
in the bones are .very evident. The thinning due to atrophy and the bony 
overgrowth can be readily recognized. Erosion of the cartilages is easily seen. 
In the type with predominant peri-articular changes the bones show little 
alteration. 

Symptoms. —For convenience the forms may be described as those with 
Heberden’s nodes, general progressive arthritis, the mono-articular form, the 
vertebral form, and the arthritis deformans of children. 

Hebbbdkn’s Nodes. —In this form the fingers are affected, and “little 
hard knobs” develop gradually at the sides of the distal phalanges. They 
are much more common in women than in men. They begin usually between 
the thirtieth and fortieth year. The subjects may have had digestive troubles 
or gout. Heberden, however, says “ they have no connection with gout, being 
found in persons who never had it.” In the early stage the joints may be 
swollen, tender, and slightly red, particularly when knocked. The attacks of 
pain and swelling may come on in the joints at long intervals or follow 
indiscretion in diet. The little tubercles at the sides of the dorsal surface 
of the second phalanx increase in size, and give the characteristic appearance 
to the affection. The cartilages also become soft, and the ends of the bones 
eburhated. Urate of soda is never deposited (Charcot). The condition is 
not curable; but there is this hopeful feature—the subjects of these nodosities 
rarely have involvement of the larger joints. They have been regarded, too, 
as an indication of longevity. Charcot states that in women with these nodes 
cancer seems more frequent. 

General Pbogressive Fobm. —This occurs in two varieties, acute and 
cnronic^_ The acute form may resemble, at its outset, ordinary rheumatic 
fever. There is« involvement of many joints ^ swelling, particularly of the 
synovial sheaths and bursae; not often redness; but there is .moderate fever. 
Howard describes this condition as most frequent in young women from twenty 
to thirty years of age, often in connection with recent delivery, lactation, or 
rapid child-bearing. Acute cases may occur at the menopause. It may also 
come on in children. “ These patients suffer in their general health, beoomo 
weak, pale, depressed in spirits, and lose flesh. In several cases of thjjjform 
marked intervals of improvement have occurred; the local disease has 
to progress, and tolerable comfort has been experienced perhaps until pi^P 
nancy, delivery, or lactation again determines a fresh outbreak of the disease 

T*The chronic form is by far the most common. Most of these have had at 
some time an acute attack. ‘The-joints are usually involved symmetrically. 
The first symptomsiare pain on movement and slight swelling, which may be 
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in the joint itself or in the peri-articular sheaths. In some cases the effusion 
is marked, in others slight. The local conditions vary greatly, and periods 
of improvement alternate with attacks of swelling, redness, and pain. At 
first only one or two joints are affected; usually the joints of the hands, then 
the knees and feet; gradually other articulations are involved, and in extreme 
cases every joint in the body is affected. Pain is an extremely variable symp¬ 
tom. Some cases proceed to the most extreme deformity without it; in others 
the suffering is very great, particularly at night and during exacerbations of 
the disease. There are cases in which pain of an agonizing character is an 
almost constant symptom, requiring for years the use of morphia. 

■’ Gradually the shape of the joints is greatly altered, partly by the presence 
of osteophytes, partly by the great thickening of the capsular ligaments, and 
still more by the retraction of the muscles. Tn moving the affected joint 
t. crepitation can be felt, due to the ebumation of the articular surfaces. ^Ulti¬ 
mately the joints become completely locked, not by a true bony anchylosis, it 
may be by the osteophytes which form around the articular surfaces, like ring¬ 
bone in the horse, but is more often due to adhesions and peri-articular thick¬ 
enings. The muscles about the joints undergo important changes. * Atrophy 
froni-disuse gradually supervenes, and contractures tend to flex the thigh 
upon ..the abdomen and the leg upon the thigh. There are cases with rapid 
muscular wasting, symmetrical involvement of the joints, increased reflexes, 
and trophic changes, which strongly suggest a central origin. Numbness, 
tingling, pigmentation or glossiness of the skin, and onychia may be present. 
In extreme cases the patient is completely helpless, and lies on one side with 
the legs drawn up, the arms fixed, and all the articulations of the extremities 
locked. Fortunately, it often happens in these severe general cases that the 
joints of the hand are not so much affected, and the patient may be able to 
knit or to write, though unable to walk or to use the arms. In many cases, 
after involving two or three joints, the disease becomes arrested, and no 
further development occurs. It may be limited to the wrists, or to the knees 
and wrists, or to the knees and ankles. A majority of the patients finally 
reach a quiescent stage, in which they are free from pain and enjoy excellent 
health, suffering only from the inconvenience and crippling necessarily asso¬ 
ciated with the disease. Coincident affections arc not uncommon. In the 
active stage the patients are often amemic and suffer from dyspepsia, which 
may recur at intervals. A small percentage show cardiac lesions. The pulse 
rate is frequently higher than normal. 

The partial or mono-articular form affects chiefly old persons, and is 
seen particularly in the hip, the knee, the spinal column, or shoulder. It 
is, in its anatomical features, identical with the general disease. In the 
hip and shoulder the muscles early show wasting, and in the hip the condi¬ 
tion ultimately becomes that already described as morbus coxm senilis. These 
cases seem not infrequently to follow an injury. They differ from the 
polyarticular form in occurring chiefly in men and at a later period 
of life. 

The Vertebral Form. —There is a progressive anchylosis of the verte¬ 
bra, causing rigidity-of the spine—“poker-back ”—spondylitis deformans. 
There are two varieties^Jn_one (von_£schterew), in which the disease may 
follow trauma or be hereditary, the spine alone is involved, and there arc 
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wmnounced nerve-root symptoms—pain, anaesthesia, atrophy of muscles, and 
lading degeneration in the cordon the other—Striimpcll-Marie type— 
■Pa hip and shoulder joints may be involved ( spondylosc rliizomeliqucj, and 
the<nervous symptoms are less prominent. 1 bolieve they are both forms of 
arthritis deformans, and should neither be regarded nor described as separate 
dieses. The cases are more.irequent in males than in fqpales; the onset 
gLSEJff.in, the,,upper or in the lower part of the spine. The involvement of 
the'Bpine in the lumbar region may cause sciatica. Tt may bo limited to the 
ahecki There is gradually induced complete immobility, with some kyphosis. 
The other joints may not bo affected, or the hips and shoulders may lie ancliy- 
losed. The ribs are fixed, the thorax immobile, and the breathing’abdominal. 
Pressure on the nerve-roots may cause great pain, pariesthcsia, and atrophy 
of muscles. Von Bcchterew thinks that it begins as a meningitis, leads to 
compression of the nerve-roots, loss of function of the spinal muscles, atrophy 
of the intervertebral disks, and gradually anchylosis of the spines. Seguin 
reported three children in one family with the disease. 

Abxhbitis Defobmans in Chtldhun. —Some cases resemble closelv the 
disease in adults, in others there are very striking differences. A very inter¬ 
esting variety has been differentiated by George F. Still, in which the general 
enlargement of the joints is associated with swelling of the lymph-glands and 
of the spleen. He has studied 22 cases of this character. The following are 
among the more striking peculiarities: The onset is almost always before the 
second .dentition. Girls are more frequently affected than boys. The symp¬ 
toms complained of are usually slight stiffness in one or two joints; gradually 
others become involved. The onset may be more acute with finer, or even 
with chills. The enlargement of the joints is due rather to a general thick¬ 
ening of the soft tissues than to a bony enlargement. There is no bony 
grating. The limitation of movement may be extreme, owing to the fixation 
of the joints, and there may be much muscular wasting. The enlargement 
of the lymph-glands is most striking, and may bo general; even the supra¬ 
trochlear glands may be as largo as hazel-nuts. They increase with the 
fever. The edge of the spleen can usually be felt below the costal margin. 
Sjveat.iiyg;_is often profuse and there may be amentia, but heart complica- 
tinna- are rare. The children look puny and generally show arrest of devel¬ 
opment. 

'Diagnosis.—The early stages may bo difficult to diagnose from acute rheu¬ 
matism. The! involvement of the smaller joints and the’persistence of the 
condition in a joint when once attacked are important points. In an advanced 
stage it can rarely be mistaken for either rheumatism or gout. Late cases 
Me .difficult or impossible to distinguish from chronic rheumatism. It is 
important to distinguish from the mono-articidar form the local arthritis of 
the shoulder-joint which is characterized by pain, thickening of the capsule 
sod of the ligaments,'wasting of the shoulder-girdle muscles, and sometimes 
hy neuritis. This is an affection which is quite distinct from arthritis de¬ 
formans, and is, moreover, in a majority of cases curable. 

Treatment. —Once established, the disease is rarely curable. After attack¬ 
ing two or three joints it may be arrested. Too often it is a slow, but pro¬ 
gressive, crippling of the joints, with a disability that makes the disease one 
°f the most terrible of human afflictions. 
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In the acute febrile form, usually mistaken for rheumatic fever, moderate 
doses of the salicylates should be given, and the joints require the local meas¬ 
ures mentioned in the section on acute rheumatism. 

The treatment of the ordinary form may be considered under: 

(1) Medicinal.—N o single remedy is of special value. General tfinica 
are indicated. A rsenic in full doses is helpful in some cases. The syrup of 
the iodide of iron is useful, alternating with arsenic. Potassium iodide is 
useful in the form with much periarthritis. 

(2) General, Hygiene and Diet. —The disease is one of progressive de¬ 
bility, and measures of a supporting character are indicated. Fresh air and 
careful attention to personal hygiene are most essential. The question of 
diet is of the first importance. There is one rule—let the patient eat.all 
the good food she can digest. So many persons are afflicted not only with the 
disease, but reduced by dieting, that I often find “ full diet ” the best pre¬ 
scription. One has to remember that gastro-intestinal disturbances are com¬ 
mon in the disease. 

(3) Hydrotherapy.— The Hot Springs, Bath County, Va., and the Hot 
Springs, Ark., in the United States, and those of Bath, England, sometimes 
give very good results. Many of our cases seem to have been made much 
worsa_by the treatment at Spas, largely, I believe, from over-use of baths 
and a reducing diet. Much may be effected at home by hot-air baths, hot 
baths, and compresses at night to the tender joints. 

(4) -Local Treatment. —Vigorous measures should be taken early. It 
is a disease to be fought actively at every stage, passage, carefully given, 
reduces the peri-articular infiltrations, increases the mobility of stiffened 
joints, and, most important of all, prevents the atrophy of the muscles adja¬ 
cent to the affected joints. The hot-air treatment, thoroughly carried out, 
helps many cases, and should be given a trial. Systematic exercises by the 
patients are very useful. 

And lastly, surgical measures may be needed. The thermo-cautery is most 
useful in relieving the pain and in lessening the ligamentous thickening. 
Bepeated applications are helpful along the spine in the spondylitis defor- 
ipans. The jacket is useful in the spinal cases until the acute symptoms are 
past. Goldthwaite and others have reported good results from the breaking 
up of adhesions and the use of orthopaedic appliances. 

n. CHRONIC RHEUMATISM. 

Etiology. —This affection may follow an acute or subacute attack, but 
more commonly comes on insidiously in persons who have passed the middle 
period of life. In my experience it is extremely rare as a sequence of acute 
rheumatism. It is most common among the poor, particularly washer¬ 
women, day-laborers, and those whose occupation exposes them to cold and 
damp. 

Morbid Anatomy.■VThe synovial membranes are injected, but there is usu¬ 
ally not much effusion. The capsule and ligaments of the joints are thick¬ 
ened, and the sheaths of the tendons in the neighborhood undergo similar 
alterations, so that the free play of the joint is greatly impaired. In long¬ 
standing cases the cartilages also undergo changes, and may show erosions. 
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Bten in cases with the severest symptoms, the joint may be very slightly 
altered in appearance. Important changes take place in the muscles and 
nerves adjacent to chronically inflamed joints, particularly in the mono¬ 
articular lesions of the shoulder or hip. Muscular atrophy supervenes partly 
from disuse, partly through nervous influences, cither centric or reflex (Vul- 
pian), or as a result of peripheral neuritis. In some cases yhen the joint is 
much distended the wasting may be due to pressure, either on the muscles 
themselves or on the vessels supplying them. 

Symptoms.—Stiffness and pain are the chief features of chronic rheuma¬ 
tism. The latter is very liable to exacerbations, especially during changes in 
the weather. The joints may be tender to (ho touch and a little swollen, but 
are seldom reddened. As a ride, many joints are affected; but there are 
instances in which the disease is confined to one shoulder, knee, or hip. The 
stiffness and pain are more marked after rest, and as the day advances the 
joints may, with exertion, become much more supple. The general health 
may not be seriously impaired. The disease is not immediately dangerous. 
Anchylosis may occur, and ultimately the joints may become much distorted. 
In many instances, particularly those in wliich the pain is severe, the general 
health may be seriously involved and the subjects become amende and very 
apt to suffer with neuralgia and dyspepsia. Valvular lesions, due to slow 
sclerotic changes, are not uncommon. They are associated with, not dependent 
upon, the articular disease. 

Prognosis.—The prognosis is not favorable, as a majority of the cases 
resist all methods of treatment. It is, however, a disease which persists indefi¬ 
nitely, and does not necessarily shorten life. 

Treatment.—Internal remedies are of little service. It is important to 
maintain the digestive functions and to keep the general health at a high 
standard. Potassium iodide, sarsaparilla, and guaiacum are sometimes bene¬ 
ficial. The salicylates are useless. 

Local treatment is very beneficial. “ Firing ” with the Paquelin cautery 
relieves the pain, and it is perhaps the best form of counter-irritation. Mas¬ 
sage, with passive motion, helps to reduce swelling, and prevents anchylosis. 
It is particularly useful in cases which are associated with atrophy of the 
muscles. Electricity is not of much benefit. Climatic treatment is very 
advantageous. Many cases are greatly helped by prolonged residence in 
southern Europe or Southern California or by spending the winters in Egypt. 
Rich patients should always winter in the South, and in this way avoid the 
cold, damp weather. 

Hydrotherapeutic measures arc specially beneficial. Great relief is afforded 
hy wrapping the affected joints in cold cloths, covered with a thin layer of 
blanket, and protected with oiled silk. The Turkish bath is useful, but the 
full benefit of this treatment is rarely seen except at bathing establishments. 
The hot alkaline waters are particularly useful, and a residence at Bath, 
England, the Hot Springs of Virginia, Arkansas, or Santa Rosalia, Mexico, 
or at Banff, in the Rocky Mountains, on the Canadian Pacific Railway, will 
sometimes cure even obstinate cases. 
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UL MUSCULAR RHEUMATISM (Myalgia).- 

Definition. —A painful affection of (he voluntary muscles and of thft.fa8ci.-c 
and periosteum to which they are attached. The affection has received various 
names, according to its seat, as torticollis, lumbago, pleurodynia, etc.. 

Etiology. —The attacks follow cold and exposure. It is by no means 
certain that the muscular tissues are the seat of the disease. Many writers ■ 
claim, perhaps correctly, that it is a neuralgia of the sensory nerves of the" 
muscles. Until our knowledge is more accurate, however, it may be com, 
sidered under the rheumatic affections. ' 

It is most commonly met with in men, particularly those exposed to cold 
and whose occupations artf laborious. It is apt to follow exposure to a draught 
of air, as from an open window in a railway carriage. A sudden chilling 
after heavy exertion may also bring on an attack of lumbago. Persons of a 
rheumatic or gouty habit are certainly more prone to this affection. One 
attack renders an individual more liable to another. It is usually aeute, but 
may become sub&cute or even chronic. 

Symptoms. —The affection is entirely local. The constitutional disturb¬ 
ance is slight, and, even in severe cases, there may be no fever. Eain is a 
prominent symptom. It may be constant, or may occur only when the muscles 
are drawn into certain positions. It may be a dull ache, like the pain of a 
bruise, or sharp, severe, and cramp-like. It is often sufficiently intense to 
cause the patient to cry out. Pressure on the affected part usually gives 
relief. As a rule, myalgia is a transient affection, lasting from a few hours 
to a few days. Occasionally it is prolonged for several weeks. It is very 
apt to recur. 

The following are the principal varieties: 

(1) Lumbago, one of the most common and painful forms, affects the 
muscles of the loins and their tendinous attachments. It occurs chiefly in 
workingmen. It comes on suddenly, and in very severe cases completely 
incapacitates the patient, who may be unable to turn in bed or to rise from 
the sitting posture. 

(2) Srirr neck or toeticollts affects the muscles of the antero-lateral 
region of the neck. It is very common, and occurs most frequently in the 
young. The patient holds the head in a peculiar manner, and rotates the whole 
body in attempting to turn it. Usually the attack is confined to one side. 
The muscles at the back of the neck may also be affected. 

(3) Pleueodynia involves the intercostal muscles on one side, and in 
some instances the pectorals and serratus magnus. This is, perhaps, the most 
painful form of the disease, as the chest can not be at rest. It is more common 
04 _ the left than on the right side. A deep breath, or coughing, causes very 
intense pain, and the respiratory movements are restricted on the affected 
side. There may be pain on pressure, sometimes over a very limited area. 
It may be difficult to distinguish from intercostal neuralgia, in which affec¬ 
tion, however, the pain is usually more circumscribed and paroxysmal, and 
there are tender points along the course of the nerves. It is sometimes mis¬ 
taken for pleurisy, but careful physical examination readily distinguishes 
between the two affections. 
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(4) Among other forms which may be mentioned are cushialodynta 
affectingihemuscles of the head; scapulodynia, omqdynia, and dojibodynia’ 
affecting the muscles about the shoulder and upper part of the back' Myal¬ 
gia may also occur in the abdominal muscles and in the muscles of the 
extremities. 

Treatment, ggst of the affected muscles is of the first importance. Strap¬ 
ping th e side will sometimes completely relievo pleurodynia. No belief is 
More wide-spread among the public than in the efficacy of porous plasters for 
'muscular pains of all sorts, particularly those about the trunk. If the pain 
**is severe and agonizing, a hypodermic of morphia gives immediate relief. 
For_ lumbago acupuncture is, in acute cases, the most efficient treatment. 
.Needles of from three to four inches in length (ordinary bonnet-needles, 
sterilized, will do) are thrust into the lumbar muscles at the seat of the pain, 
and withdrawn after five or ten minutes. Tn many instances the relief is 
immediate, and I can corroborate fully the statements of Singer, who taught 
me this practice, as to its extraordinary and prompt efficacy in many in¬ 
stances. The constant current is sometimes very beneficial, in many forms 
of myalgia the thermo-cautery gives great relief. In obstinate cases blisters 
may.be tried. Hot fomentations are soothing, and at the outset a Turkish 
bathjcaay cut short the attack. In chronic cases potassium iodide may bo 
used, and both guaiacum and sulphur liave boon strongly recommended. Per¬ 
sons subject to this affection should bo warmly clothed, and avoid, if possible, 
exposure to cold and damp. In gouty persons the diet should be restricted 
and the alkaline mineral waters taken freely. Large doses of nux vomica 
are sometimes beneficial. 

IV. GOUT (Podagra). 

Definition. —A nutritional disorder, one factor of which is an excess of 
uric acid in the circulating blood, characterized clinically by attacks of acute 
arthritis, by the gradual deposition of sodium biurate in and about the joints, 
and by the occurrence of irregular constitutional symptoms. 

Etiology. —The precise nature of the disturbance in metabolism is not 
known. There is probably defective oxidation of the foodstuffs, combined 
with imperfect elimination of the waste products of the body. 

(1) Predisposing Etiological P actors. —Hereditary Influences. —Sta¬ 
tistics show that in from 50 to 60 per cent of all cases the disease existed in 
the parents or grandparents. The transmission is su pposed .tohc-mors marked 
fron uthe rpale side, Cases with a strong hereditary taint have been known 
to occur before puberty. The disease has been seen even in infants at the 
breast. Males are more (Subject to the disease than females. It rarely is seen 
before the thirtieth year, and in a large majority of the cases the first mani¬ 
festations appear before the age of fifty. 

Alcohol is the most potent factor in the etiology of the disease, ber- 
uiented liquors favor its occurrence much more than distilled spirits, and it 
prevails most extensively in countries like England and Germany, which con¬ 
sume the most beer and ale. The lighter beers used in this country are much 
W liable to produce gout than the heavier English and Scotch ales. Many 
•uses occur in bartenders and brewery men. 
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Food plays a role equal in importance to that of alcohol. Quistting 
without active bodily exercise is regarded as a very special predisposing cause. 
A form of gouty dyspepsia has been described. A robust and active digestion 
is, however, often met in gouty persons. Gout is by no means confined to 
the rich. In England the combination of poor food, defective, hygiene, And 
an excessive consumption of malt liquors makes the “poor man's gout * 3 
common affection. ' ~~ , . 

Load. —Garrod has shown that workers in lead are specially prone to gout. 
In 3Q per ce nt of the hospital cases the patients had been painters or workers 
in lead.~’fhe association is probably to be sought in the production by this 
poison of arterio-sclerosis and chronic nephritis. In the United States, 
chronic lead-poisoning is frequently associated with arterio-sclerosis and con¬ 
tracted kidneys, but lead-gout is comparatively rare. Gouty deposits are, 
however, to be found in the big-toe joint and in the kidneys in cases of 
chrenie plumbism. 

The colored race does not escape. Of 59 cases of gout admitted to the 
medical wards of the Johns Hopkins Hospital up to April 1, 1905, 3 were 
in negroes. In two the,diagnosis was confirmed at autopsy and in th e thi rd 
by-the presence of tophi in the ears. Only 2 of the 59 were females. 

(2) Exciting Causes. —Worry or a sudden mental shock may bring on 
an attack within ten or twelve hours. In susceptible persons a slj^hf' injury 
or an accident of any sort or a surgical operation may be followed by an acute 
arthritis. 

(3) Metabolic Causes. —The nature of gout is unknown. That there 
is faulty metabolism, associated in some very special way with the chemistry 
of uric acid, we know, but nothing more. The remainder is theory, awaiting 
refutation or confirmation. Notwithstanding attempts to minimize the im¬ 
portance of uric acid as a factor, until more convincing evidence to the con¬ 
trary is advanced we must adhere to the uric acid theory. The conditions 
of life favorable to the development of gout are present in too many of us 
after the middle period of life—more fuel in the form of meat and drink 

*Whan the machine needs—the condition which Francis Hare describes as hyper- 
pyrsemia. G. B. Balfour puts it well when he says: “ The gouty diathesis is 
only a comprehensive term for all those changes in the character and com¬ 
position of the blood induced by the evils of civilization—deficient bxercise 
and .excess, of nutriment. . . . Gout, on .the other hand, is the name given 
to all .those modifications of our metabolism caused by the gouty diathesis, 
as well as to all the symptoms to which those modifications give rise.” 

The views regarding uric acid and its relation to gout are very numerous. 

Altfypugh we are still ignorant of the actual seat of formation of uric acid, 
yet its source has been pretty accurately determined. It constitutes one of the 
“ putin ” bodies of Fischer, the xanthin or nuclein bases comprising the re¬ 
mainder. All are closely related chemically. Horbaczewski and others have 
demonstrated that uric acid is largely, if not entirely, derived from nuclein 
resulting from nuclear disintegration. According to Burian and Schur, the 
uric add formed in the system is from two sources. The “ endogenous ” uric 
add is deriv o d -from the nucleins of the body, while the “ exogenous ” uric acid 
is fawned from the nucleins of the ingested Jood. The uric acid derived from 
the intake of exogenous oxypurins (nudeo-proteids) constitutes from 40 to 
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60 per cent of the total purin content of the body. We do not know in what 
f orm n rio add exists in the circulating blood. It is not as uric acid itself.- 
Bence J.O&SI.IUUL-Bsbfirtfl held that it occurs as a very soluble quadriurato 
consisting of a molecule of uric acid in loose combination with an,acid urate 
molecule. ^jHahy think that such a compound is not capable’ of existing in 
a medium with a composition such as the blood hasA Minkmipki plains that 
it exists normally in the blood in organic combination with nuclcotin-phos- 
' phoric acidJbQgrrod was the first to point out that there was an excess of 
■ arip_MtisL® the blood. This is about the only feature of the disease on which 
mhere seems general agreement. Magnus-Levy made 34 analyses in 17 cases 
*«f gout and found the uric acid in the blood to range between 0.021 and 0.10 
grams in ljOOO cc. It has not been definitely established that the amount is 
increased during the acute attack. Of the three* possible causes for this ■ 
increase—increased formation, diminished destruction or oxidation, and di¬ 
minished excretion—the balance of evidence favors the latter. Sehmoll found 
that there is a nitrogen retention in gout, which supports this view. Min¬ 
kowski and His believe that in gouty individuals the uric acid circulates 
in the blood in a different organic combination than in the blood of 
healthy persons, and that consequently the kidneys are functionally in¬ 
capable of eliminating it as in normal conditions. The studies of the 
alkalinity of the blood, even witli the most modern methods, are very conflict¬ 
ing. Magnus-Levy’s investigations seem to show that there is no constant 
diminution in the alkalinity of the blood in gout, also that there is no greater 
diminution in the alkalinity during the acute attacks than in the intervals. 
The methods of determining the alkalinity of the blood are notoriously inac¬ 
curate. It has been held that the uric acid excess in the blood is due to 


deficient alkalinity, thus preventing solubility and easy excretion of the uric 
acid. There is now no evidence to support this view. The recent electro¬ 
potential measurements of Fakkas, Fraenkel, and Hoeber seem to show that 
the reaction of the blood normally is neutral and not alkaline. 

The excretion of uric acid by a healthy individual on an average mixed 
diet ranges normally between 0.4 and 1.0 gramme daily. Hammarsten gives ^ 
the average as 0.7 gramme. Of the total purin or alloxuric bodies of the urine, 
nine-tenths exist as uric acid and one-tenth as the purin or xanthin bases. 
Quantitative determinations show that the excretion of uric acid in gout is 
usually far below the lower limit for normal in the intervals between attacks, 
particularly just before an acute exacerbation. With the onset of an acute 
attack the excretion gradually increases until in three or four days the amount 
of uric acid may reach or occasionally exceed the upper limit for normal. 

The cause of this increase is not clear. Quantitative determinations of uric 
acid in the blood show no constant increase in the uric acid during the acute 
attacks, nor has there been found any constant variation in the chemical reac¬ 
tion of the blood at this time. 

Qarro d holds that with lessened alkalinity of the blood there is an increase 
in the uric acid, due chiefly to diminished elimination. He attributes the 
deposition of the sodium urate to the diminished alkalinity of the plasma, 
which is unable to hold it in solution. In an acute paroxysm there is an 
•cumulation of the urates in the blood, and the inflammation is causes 
by their sudden deposit in crystalline form about the joint. 
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Haig thinks that there is no increased formation of uric acia in gpujsyoutj 
that the blood is less alkaline than normal, and less able to hold thei^rio 
acid or its salts in solution. ' ‘ 

According to Sir William Roberts, owing to deficient eliminatifjju iha 
soluble quadriurate accumulates in the blood. This quadriurate, circqltttiog 
in a medium rich in sodium carbonate, takes on an additional atom sji , the 
base and becomes converted into the insoluble biurate, which becomee qepos- 
ited in the tissues, particularly about the joints. ' 

Ebstein thinks that the first change is a nutritive tissue disturbance,'which 
pleads to necrosis, and in the necrotic areas the urates are deposited—<► view 
which has been modified by von Noorden, who holds that a special ferment 
.leads to the tissue change, to which the deposit of the urates is secondary. 
Ebstein designates these as “ primary joint-gout ” cases. Most cases belong 
to this group. He also describes what he terms “primary kidney-gout” 
cases. Owing to primary disease of the kidneys the uric acid is not properly 
eliminated and secondary joint manifestations ensue. These cases are rare, 
and he states that they must not be confused witli the secondary nephritis. 

Cullen held that gout was primarily an affection of the nervous system. 
On this nervous theory of gout there is a basic, arthritic stock—a diathetic 
habit, of which gout and rheumatism are two distinct branches. The gouty 
diathesis is expressed in (a) a neurosis of the nerve-centres, which may be 
inherited or acquired; and (6) “a peculiar incapacity for normal elaboration 
within the whole body, not merely in the liver or in one or two organs, of 
food, whereby uric acid is formed at times in excess, or is incapable of being 
duly transformed into more soluble and less noxious products” (Duckworth). 
The explosive neuroses and the influence of depressing circumstances, physical 
or mental, point strongly to the part played by the nervous system in the 
disease. For a full discussion of the various theories and an elaborate consid¬ 
eration of the clinical chemistry of the subject the reader is referred to von 
N oordcn’s Treatise on Diseases of Metabolism (English edition) and to 
Futcher’s article in my System of Medicine. 

Morbid Anatomy.— The blood is stated to have an excess of uric acid. It 
may be obtained from the blood-serum by the method known as GnrrojJ’s 
uric-acid thread experiment, or from the serum obtained from a blister. 'To 
5 ij of serum add iq, v-vj of acetic acid in a watch-glass. A thread immersed 
in this may show in a few hours an incrustation of uric acid.' The experi¬ 
ment is rarely successful even in cases of manifest gout. This excess, also, 
is not peculiar to gout, but oceurs in leukaemia and chlorosis. 

The “ perinuclear basophilic granules ” about the nuclei of the leucocytes, 
described by Neusser in 1894 and regarded by him as practically pathogno¬ 
monic of gout or a gouty diathesis, were subsequently shown to be artifacts 
produced during the process of staining. The red cells in the “lead-gout 
cases may show basophilic granular staining. 

Tha important changes are in the articular tissues. The first joint of the 
great--toe-ismosLirequently involved; then the ankles, lames, and the small 
joints of the-hands and wrists. The deposits may be in all the joints of the 
lower-limbs and absent from those of the upper limbs (Norman Moore). If 
death takes place during an acute paroxysm, there are signs of inflammation 
byperse mia, aw nin g of the ligamentous tissues, and of effusion into the joint- 
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iPfa^pmary .change, according to Ebstein, is a local necrosis, due to the 
*' of an excess of urates in the blood. This is seen in the cartilage 

articular tissues in which the nutritional currents are slow. His 
hoist hold that the deposition of the urates is primary, and that 
necrosis takes place as a result of this deposit. In these areas of 
in necrosis the reaction is always acid and the neutral urates are 
deposited in crystalline form, as insoluble acid urate. The articular cartilages 
ar^ first involved. The gouty deposit may bo uniform, or in small areas. 
Though it looks superficial, the deposit is invariably interstitial and cov- 
thin lamina of cartilage. The deposit is thickest at the part most 
distant from - the circulation. The ligaments and fibro-cartilago ultimately 
become involved and are infiltrated with biurate deposits, the so-called chalk- 
stoneSjjji-tophi. These are usually covered by skin; but in some cases, par¬ 
ticularly in the metaearpo-phalangeal articulations, this ulcerates and the 
chalk-stones appear externally. The synovial fluid may also contain crystals. 
In very long-standing cases, owing to an excessive deposit, the joint becomes 
immobile. The marginal outgrowths in gouty arthritis are true exostoses 
(Wynne). The cartilage of the ear may contain tophi, which are seen as 
whitish nodules at the margin of the helix. The cartilages of the nose, 
eyelids, and larynx are less frequently affected. Somewhat analogous to 
these tophi in man arc the deposits characterizing the “ truanin gout” of 
hogs. Under certain conditions in pigs one sees in the muscles, liga¬ 
ments. and' articular tissues small whitish deposits which are made up of 
guanin. These arc frequently seen in the Smitlificld and Westphalian 
hams. 

Of changes in the internal organs, those in the renal and viscular systems 
are the most important. The kidney changes believed to be characteristic 
of gout are: (a) A deposit of urates chiefly in the region of the papill®. 
This, however, is l ess comm on than is usually supposed. Norman Moore 
fotthd it in only 12*oun>T80 cases. The apices of the pyramids show lines 
of whitish deposit. On microscopical examination the material is seen to be 
largely in. the intertubular tissue. In some instances, however, the deposit 
seems to be both in the tissue and in the tubules. Ebstein has described and 
figured areas of necrosis in both cortex and medulla, in the interior of which 
were crystalline deposits of urate of soda. The presence of these uratic con¬ 
cretions at the apices of the pyramids is not a positive indication of gout. 
(6) An interstitial nephritis, either the ordinary “contracted kidney ’ or the 
arterio-sclerotic form, neither of which is in any way distinctive. It is not 
possible to say in a given case that the condition has been due to gout unless 
marked evidences of the disease coexist. 

The metatarso-phalangeal joint of the big toe should be carefully exam¬ 
ined, as it may show typical lesions of gout without any outward o 'on o 
arthritis. , ,. , 

Arterio-sclerosis is a very constant lesion. With it the hear , par icu ar y 
the left ventricle, is found 'hypertrophied. According to some authors, con¬ 
cretions of urate of soda may occur on the valves. Myocarditis is a frequent 

occurrence in chronic cases. ._. - • 

Changes in the respiratory system are rare. Deposits have been found m 
the vocatoords, and uric-acid crystals have been met m the sputa of a gouty 
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patient (J. W. Moore). Emphysema is a very constant* condition in old 
cases. 

Symptoms.—Gout is usually divided into acute, chronic, and irregular 
forms. 

Gout. —Premonitory symptoms are common—twinges of pain in 
the small joints of the hands or feet, nocturnal restlessness, irritability of 



Chart XIV. —Showino Uric Acid and Phosphoric Aoid Output m Cass op Acutr Gout. 

temper, and dyspepsia. The urine is acid, scanty, and high-colored. It de¬ 
posits urates on cooling, and there may be, according to Garrod, transient 
albuminuria. There may be traces of sugar (gouty glycosuria). Before an 
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arcacR we output of uric acid is low and is also diminished in the early part 
of the'|>aroxysm.' The relation of uric and phosphoric acids to the acute 
attacks is well represented in Chart XIV, prepared by Futcher. Both were 
extremely low in the intervals, but reached within normal limits shortly after 
the on^et of the acute symptoms. The phosphoric acid and uric acid show 
almost parallel curves. The patient was on a very light feed diet at the 
time the determinations were made. Bain holds that the phosphoric acid 
>excretion varies directly with that of the uric acid. Watson claims that there 
is no relationship between the two. In some instances the throat is sore, and 
there may be asthmatic symptoms. The attack sets in usually in the early 
morning hours. The patient is aroused by a severe pain in the metatarso¬ 
phalangeal articulation of the big toe, and more commonly on the right than 
on the left side. The pain is agonizing, and. as Sydenham says, “ insinuates 
itself with the most exquisite cruelty among the numerous small bones of the 
tarsus and metatarsus, in the ligaments of which it is lurking.” The joint 
swells rapidly, and becomes hot, tense, and shiny. The sensitiveness is ex¬ 
treme, and the pain makes the patient feel as if the joint were being pressed 
in a vise. There is fever, and the temperature may rise to 102° or 103°. 
Toward morning the severity of the symptoms subsides, and, although the 
joint remains swollen, the day may be passed in comparative comfort. The 
symptoms recur the next night, and the fit. as it is called, usually lasts Jar 
from five by eight days, the severity of the symptoms gradually abating. There 
is usually a moderate leucocytosis during the acute manifestations. Occasion¬ 
ally other joints are involved, particularly the big toe of the opposite foot. 
The inflammation however intense, neygr goes on to suppuration. With the 
subsidence of the swelling the skin desquamates. After the attack the general 
health may be much improved. As Arctreus remarks, a person in the interval 
has won the race at the Olympian games. Recurrences are frequent. Some 
patients have three or four attacks in a year; others sutler at longer intervals. 

’ The term retrocedent or suppressed gout is applied to serious internal 
symptoms, coincident with a rapid disappearance or improvement of the local 
signs. Very remarkable manifestations may occur under these circumstances. 
Vise patient may have/ severe gastro-intestinal symptoms—pain, vomiting, diar¬ 
rhoea, and great depression—and death may occur during such an attack.} Or 
there may be cardiac manifestations—dyspnoea, pain, and irregular- action 
of the heart. In some instances in which the gout is said to attack the heart, 
sn acute pericarditis proves fatabi>So, too, there may be marked cerebral 
manifestations—delirium or coma, and even apoplexy—but in a majority of 
these instances the symptoms are, in all probability, uremic. 

Gout in America .—While not so common as in England and Germany, 
the disease is by no means infrequent, and is perhaps on the increase. It is 
only one-third less frequent at the Johns Hopkins Hospital than at Saint 
Bartholomew’s Hospital. It is more common among the lower classes, who 
drink beer, than among the well-to-do, who have become of late much more 
temperate. Among about 18.000 cases in my wards there were 59 cases of 
gout. All were whites but three, and all males but two (Futcher). 

CHn<i m(] fl«n»r—With increased frequency in the attacks, the articular 
symptomd’perwstTor a longer time, and gradually many joints become affected. 
®ejtp8itaf=of urates take place, at first in the articular cartilages and then in 
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the ligaments and capsular tissues; so that in the course of years the joints 
' become swollen, irregular, and deformed. The feet are usually first affected, 
then the hands. In severe cases there may be extensive concretions about the 
elbows and knees and along the tendons and in the burs®. The to ph i appear 
in the ears. Finally, a unique clinical picture is produced which can not be 
mistaken for that of any other affection. The skin over the tophi may rupture 
or ulcerate, and about the knuckles the chalk-stones may be freely exposed. 
Patients with chronic gout are usually dyspeptic, often of a sallow complexion, 
and show signs of arterio-sclerosis. The pulse tension is increased, the vessels 
are stiff, and the left ventricle is hypertrophied. The urine is increased in 
amount, is of low specific gravity, and usually contains a slight amount of 
albumin, with a few hyaline casts. Severe cramps involving the calf, abdom¬ 
inal, and thoracic muscles may occur. Intercurrent attacks of - acute poly¬ 
arthritis may develop, in which the joints become inflamed, and the tempora- 
• ture ranges from 101° to 103°. There may be pain, redness, and swelling of 
several joints without fever. Uraemia, pleurisy, pericarditis, peritonitis, and 
meningitis are common terminal affections. The victim of gout may show 
, remarkable mental and even bodily vigor. Certain of the most distinguished 
members of our profession have been terrible sufferers from this disease, 
notably the elder Scaliger, Jerome Cardan, and Sydenham, whose statement 
that “ more wise men than fools are victims of the affection ” still holds 
good. 

jjqpsom.An Gout.—T his is a motley, ill-defined group of symptoms, mani¬ 
festations of a condition of disordered nutrition, to which the terms guutij 
diathesis or lithcemic state have been given. Cases are seen in members of 
gouty families, who may never themselves have suffered from the acute dis¬ 
ease, and in persons who have lived not wisely but too well, who have eaten 
and drunk largely, lived sedentary lives, and yet have been fortunate enough 
to escape an acute attack. It is interesting to note the various manifestations 
of the disease in a family with marked hereditary disposition. The daughters 
often escape, while one son may have gouty attacks of groat severity, even 
though he lives a temperate life and tries in every way to avoid the conditions 
favoring the disorder. Another son has, perhaps, only the irregular mani¬ 
festations and never the acute articular affection. While the irregular features 
are perhaps more often met with in the hereditary affection, they are by no 
, means infrequent in persons who appear to have acquired the disease. The 
tendency in some families is to call every affection gouty. Even infantile 
complaints, such as scald-head, naso-pharyngeal vegetations, and enuresis, are 
often regarded, without sufficient grounds, I believe, as evidences of the family 
ailment. Among the commonest manifestations of irregular gout are the 
following: 

(a) Cutaneous Eruptions .—Garrod and others have called special atten¬ 
tion to the frequent association of eczema with the gouty habit. The French 
in particular insist upon the special liability of gouty persons to skin affec¬ 
tions, the arthritides, as they call them. 

(b) Qastro-intestinal Disorders .—Attacks of what is termed bili on sm^ 1 
in,which>the tongue is furred, the breath foul, the bowels constipated, and 
the actiQji of,the liver torpid, are not uncommon in gouty persons. ‘ A goaty 
tw.rotit& is described. 
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(c) Ggi^tmadar Symptoms.— With the lithremia, arterio-sclerosis is 
frequently associated. The blood teuton is persistently high, the vessel walls 
become stiff, and cardiac and renal changes gradually occur. In this condition 
the manifestations may bo renal, as when the albuminuria becomes more 
marked, or dropsical symptoms supervene. The manifestations may be car¬ 
diac, when the hypertrophy of the left ventricle fails and there,arc palpitation, 
irregular action, and ultimately a condition of asystole. Or, finally, the mani¬ 
festations may be vascular, and thrombosis of the coronary arteries may cause 
sudden death. Aneurism may occur and prove fatal, or, as most frequently 
happens, a blood-vessel gives way in the brain, and the patient dies of apo¬ 
plexy. It makes hut little difference whether we regard this condition as 
primarily an ajterio-selcrosis, or as a gouty nephritis; the point to be remem¬ 
bered is that the nutritional disorder with which an excess of uric acid is 
associated induces in time increased tension, arterio-sclerosis, chronic inter¬ 
stitial JUiphritis, and changes iu the myocardium. Pericarditis is not an 
infrequent tenninal complication of gout. Phlebitis occasionally occurs. 

(d) Nervous Manifestations. —Headache and megrim attacks are not in¬ 
frequent. Haig attributes them to ail excess of uric acid. Neuralgias are not 
uncommon; sciatica and paresthesias may develop. A common gouty mani¬ 
festation, upon which Duckworth has hud stress, is the occurrence of hot or 
itching feet at night. Plutarch mentions that Strabo called this symptom 
“ the lisping of the gout.” Cramps in the legs may also be very troublesome. 
Hutchinson has called attention to hot and itching eyeballs as a frequent sign 
of masked gout. Associated or alternating with this symptom there may lie 
attacks of episcleral congestion. Apoplexy is a common termination of gout. 
Meningitis may occur, usually basilar. 

(7) Urinary Disorders. —The uriuc is highly acid and high-colored, and 
may deposit on standing crystals of uric acid. Transient and temporary 
increase in this ingredient can not be regarded as serious. In many cases of 
chronic gout the amount may be diminished, and increased only at certain 
periods, forming the so-called uric-acid showers. The chart on page '402 
illustrates this very well. A sediment of uric acid m a urine does not 
necessarily mean an excess. It is often dependent on the inability of the 
urine to hold it in solution. Sugar is found in te r m i ttently -ia- the urine of 
gouty persons-— gouty glycosuria . II may pass into true diabetes, but is usually 
very amenable to treatment. O^aluria may also be preseut. Gouty persons 
are specially prone to calculi, Jerome Cardan to the contrary, who reckoned 
freedom from stone among the chief of the dona podagra. Minute quantities 
of albumin are very common in persons of gouty dyserasia, and, when the 
renal changes are well established, tube-casts. Urethritis, with a purulent 
discharge, may arise, so it is stated, usually at the end of an attack. It may 
occur spontaneously, or follow a pure connection. 

(/) Pulmonary Disorders.— There are no characteristic changes, but, as 
Greenhow has pointed out, chronic bronchitis occurs with great frequency in 

■persons of <a gouty habit. , __ 

( g ) Of oyo affections, iritis, glaucoma, haemorrhage retinitis, and sup- 
purativemanouhthalniitis have been described. 

Diagnolii.—Recurring attacks of arthritis, limited to the big toe and to 
tt>e tapsus, occurring in a member of a gouty family, or in a man w o 
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lived too well, leave no question as to the nature of the trouble. There are 
many cases of gout, however, in which the feet do not suffer most severely,! 

"''After an attack or two in one toe, other joints may be affected, and it'-is* 
just in such cases of polyarthritis that the difficulty in diagnosis is apt to’ 
arise. We have had of late years several cases admitted for the third or fourth 
time with involyement of three or more of the larger joints. The presence 
of tophi has settled the nature of a trouble which in the previous attacks W 
been regarded as rheumatic. The following are suggestive points in such 
cases: (1) The patient’s habits and occupation. In the United States the 
brewery men and barkeepers are often affected. (2) The presence of tophi. 
The ears should always be inspected in a case of polyarthritis. The diagnosis 
may rest with a small tophus. The student should learn to recognize on the 
ear margin, Woolner’s tip, fibroid nodules, and small sebaceous tumors. The 
last are easily recognized microscopically. The needle-shaped sodium biurate 
crystals are distinctive of the tophi. (3) The condition of the urine. As 
shown in Chart XIV, the uric-acid output is usually very low during the inter¬ 
vals of the paroxysm. At the height of the attack the elimination, as a rule, 
is greatly increased. The ratio of the uric acid to the urea excretion is dis¬ 
turbed in gouty cases, and may fall as low as 1 to 100 or 1 to 150. (4) The 
gauty.polyarthritis may be afebrile. A patient with three or four joints red. 
swollen, and painful in acute rheumatism has fever, and, while pyrexia may 
be present and often is in gout, its absence is, I think, a valuable diagnostic 
sign. Many cases go a-begging for a diagnosis. A careful study of the 
patient’s habits as to beer drinking, of the location of the initial arthritic 
attacks, and the examination for tophi in the cars will prevent many cases 
being mistaken for rheumatism or arthritis deformans. 

Treatment. — Hygienic. —Individuals who have inherited a tendency to 
gout, or who have shown any manifestations of it, should live temperately, 
abstain from alcohol, and eat moderately. An open-air life, with plenty of 
exercise and regular hours, docs much to counteract an inborn tendency to 
the disease. The skin should be kept active: if the patient is robust, by the 
morning cold bath with friction after it; but if he is weak or debilitated the 
evening warm bath should be substituted. An occasional Turkish, bath with 
active shampooing is very advantageous. The patient should dress warmly, 
avoid rapid alterations in temperature, and be careful not to have the skin 
suddenly chilled. 

Die tetic. —With few exceptions, persons over forty eat too much, and 
the first injunction to a gouty person is to keep his appetite within reasonable 
bounds, to eat at stated hours, and to take plenty of time at his meals. In 
the matter of food, quantity is a factor of more importance than quality with 
many gouty persons. As Sir William Roberts well says, “ Nowhere perhaps 
is it more necessary than in gout to consider the man as well as the ailment, 
and very often more the man than the ailment.” 

Veiy remarkable differences of opinion exist as to the most suitable diet 
in this disease, some urging warmly a vegetable diet, others allowing a very 
liberal amount of meat. On the one hand, the author just quoted says: “ The 
most trustworthy experiments indicate that starch, and sugar-have net 
thaieaat direct influence on the production of uric acid; but as the free con¬ 
sumption of these articles naturally operates to restrict 'the intake of the 
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oous food, their use has indirectly the effect of diminishing the aver- 
lucEomof uric acid.” On the other hand, W. II. Draper says: “The 
sion of azotized food is more complete with a minimum of carbohydrates 

J ft is with an excess of them; in other words, one of the best means of 
Ing the accumulation of litliie acid in the blood is to diminish the carbo- 
hygctojathetthandhe azotized foods.” The weight, of opinion leans tn.the 
nr" fl modified nitrnyrnnnr dirt, without excess in starchy BHd saocliarine 
a rticles of food. Animal foods rich in nuclear material, such as sweetbreads, 
Jijfil, kidneys, and brain, should be avoided. Beef extracts are in jurio us, owing 
to their richness in extractives belonging to the xanthin group. Milk and eggs 
are particularly useful, owing to their not containing any nuclein. Fresh 
vegetables and fruits may be used fr eely...hu t, among th e latter strawberries 
"n't Kauanaa should be avoided. 

Ebstein urges strongly the use of fat in the form of good fresh butter, 
from to 34 ounces in the day. lie says tfiat stout gouty subjects not only 
do not increase in weight with plenty of fat in the food, but that they actually 
bicdSeThin and the general condition improves very much. Hot bread of 
airiorts'and the various articles of food prepared from Indian corn should, 
as a rule, be avoided. Roberts advises gouty’ patients to restrict as far as 
practicable the use of common salt with their meals, since the sodium biurate 
very readily crystallizes out in tissues with a high percentage of sodium salts. 

In this matter of diet each individual case must receive separate con¬ 
sideration. 

There are very few conditions in the gouty in which stimulants of any 
sort are required. Whenever indicated, whisky will be found perhaps the 
most serviceable. While all are injurious to these patients, some are much 
more so than others, particularly malted liquors, champagne, port, and a very 
large proportion of all the light wines. 

■ Minebal Watebs.—A ll forms may be said to be beneficial in gout, as the 
.main element is the water, and the ingredients are usually indifferent. Much 
O^the humbuggery in the profession still lingers about mineral waters, more 
lArticularly about the so-called litliia waters. 

' The question of the utility of alkalies in the treatment of gout is closely 
connected with this subject of mineral waters. This deep-rooted belief in the 
profession was rudelv shaken a few years ago by Sir William Roberts, who 
claims to have shown conclusively that alkalescence as such has no influence 
whatever on the sodium biurate. The sodium salts are believed by this author 
to he particularly harmful, but, in spite of all the theoretical denunciation 
of the use of the" sodium salts in gout, the gouty from all parts of the world 
flock to those very Continental springs in which these salts are most predomi¬ 
nant. Bain urges the use of potassium salts. 

Of the mineral springs best suited for the gouty may be mentioned,jn the 
United Stet^tK^f Saratoga. Bqflfp*d, and the Wlute Sutphur; Bart 
anjLBaih, in EnglaiT^TTiTFrance. Aix-lcs-Bains and CoutrexSville, and in 

Germany, Carlsbad, Wildbjal/ and Iloigburg. . . , , „ „„ 

TK efficaVin the water, in the way it » 1taken <m an emp£ 

stomach, and in large quantities; and, as every one knoy the import^t 
accessories in themed diet, proper hours.^regular exercise, with baths, 
douches, etc., play a very important role in the cure. 
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Medicinal Treatment.— In an acute attack the limb should be elevated 
and the affected, joint wrapped in cotton-wool. Warm ..fomentations, or 
Fuller’s lotion, may be used. The local hot-air treatment may be tried. A 
brisk mercurial purge is always advantageous at the outset. The wine or 
tincture of colchicum, in doses of 20 to 30 minims, may be given every four 
hours in combination with the citrate of potash or the citrate of lithium. 
The action of the colchicum should be carefully watched. It has, in a major¬ 
ity of the cases, a powerful influence over the symptoms—relieving the pain, 
and reducing, sometimes with great rapidity, the swelling and redness. It 
should be promptly stopped so soon as it has relieved the pain. In cases in 
which the pain and sleeplessness are distressing and do not yield to colchicum, 
morphia is necessary. The patient should be placed on a diet chiefly of milk 
and barley-water, but if there is any debility, strong broths may be given, or 
eggs. It is occasionally necessary to give small quantities of stimulants. 
During convalescence meats and fish and. game may be taken, and gradually 
the patient may resume the diet previously laid down. 

In some of the subacute intercurrcnt attacks of arthritis in old, deformed 
joints, the sodium salicylate is occasionally useful, but its administration must 
be watched in cases of cardiac and renal insufficiency. It is also much advo¬ 
cated by Haig in the uric-acid habit. 

The chronic and irregula r forms of gout are best treated by the dietetic 
and hyg ienic .measures already referred to. Potassium iodide is sometimes 
useful, and preparations of guaiacum, quinine, and the bitter tonics combined 
with alkalies are undoubtedly of benefit. 

Piperazin has been much lauded as an efficient aid in the solution of uric 
acid. The clinical results, however, are very discordant. It may be employed 
in doses of from 15 to 30 grains in the day, and is conveniently given in 
aerated water containing 5 grains to the tumblerful. Piperazin , as a uric 
acid solvent, Was rapidly followed by lysidin, urotropin, urea, and Urol among 
others—a sure indication of their therapeutic worthlessness. 

Albu speaks favorably of lemon-juice as a remedy. The vegetable acids 
are converted in the system into alkaline carbonates, thus enabling the blood 
to keep the uric acid compounds in solution, and consequently facilitating 
their elimination by the kidneys. 

Where the arthritic attacks are confined to one joint, such as the great-toe 
joint, surgical interference may be considered. Eiedel reports two successful 
t cases in which he removed the entire joint capsule of the big-toe joint, with 
permanent relief. 


V. DIABETES MELLITUS. 

Definition. —A disorder of nutrition, in which sugar accumulates in the 
blood and is excreted in the urine, the daily amount of which is greatly, 
increased. 

For a case to be considered one of diabetes mellitus it is necessary 
that the form of sugar eliminated in the urine be grape sugar, that it 
must be eliminated for..weeks, nuantha,. or years, and that the excretion of 
sug ar m ust take place after the ingestion of moderate amounts of carbo- 
tiydrates. 
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Etiology. — Incidence .—According to recent statistics diabetes appears 
about as freque nt in the United States as in European countries. The last 
census gave 9.2 deaths per 100,000 population in the former compared with 
from 6 to 14 in the latter. In England and Wales the death-rate from 
diabetes in 1903 was 8.7 per 100,000 of population. The death-rate has been 
gradually on the increase in Paris during (lie last, three pr four decades, 
reaching 14 to the 100,000 of population in 1891. The disease is gradually 
on the increase in the United States. The statistics for 1870 gave 3.1; for 
1880, 3.8; for 1890, 3.8; and for 1900, 9 3 deaths to the 100.000 population. 
This apparent increase may be in part due to more accurate vital statistics 
records. In this region the incidence of the disease may bo gathered from 
the fact that among 99,000 patients admitted to the medical wards and medi¬ 
cal dispensary of the Johns llopkms Hospital in nearly sixteen years there 
were 336 cases of diabetes, or 0.33 per cent. Among 18,000 ward cases there 
were 147 diabetics. 

I Hereditary influences play an important rule, and cases are on record of 
its occurrence in many members of the same family. Morton, who calls the 
disease hydrops ad matulam (Plithisiologia, 1689) records a remarkable family • 
in which four children were allectod, one of whom recovered on a milk diet ' 
and diaseordium. An analysis of the cases in my series gave only 6 cases 1 
with a history of diabetes in relatives (Pleasants). Naunyn obtained a fain- ‘ 
ily history of diabetes in 33 out of 301 private cases, but in only 7 of 157 bos-^ 
pital cases. There are instances of the coexistence of the disease in man and 
wife. Among 516 married pairs collected by Senator, in which either hus¬ 
band or wife was diabetic, in 18 cases the second partner hail become diabetic. 
It is^QQtuifta^to-explain-tJMS conjugal diabetes. The suggestion of contagion 
seems scarcely tenable. 

i. Sex . —Men are more frequently affected than women, the ratio being about 
three to two. Up to April 1. 1905, 336 ea.-es of diabetes had been treated 
in the medical wards and medical dispensary of the Johns Hopkins Hospital, 
131 of which were in males and 95 in females (Iutelier). It is a disease of 
adult life; a majority of the eases occur from the third to the sixth decade. 
Of the 336 eases, the largest number—63, or 27 per cent—occurred between 
fifty and sixty years of age. These figures agree fairly closely with those of 
Frerichs, Seegen, and Pavy, all of whom found the largest number of cases 
in the sixth decade, their percentages being 26, 30, and 30.7 respectively. It 
is rare in childhood, but eases are on record in children under one year 


In the above series there were no cases in the first hemi-deende, 3 in the 
second, 7 in the third, and 6 in the fourth. 

• Persons of a neurotic temperament are often affected. It is a disease of 
the higher classes. Von Noorden states that the statistics for London and 
Berlin show that the number of cases in the upper ten thousand exceeds t at 


in the lower hundred thousand inhabitants. . , , 

Hebrews seem especially prone to it; one-fourth of 1 en hs pa¬ 
tients were of the Semitic race. I have been much imp 
quency of the disease among them. Diabetes is eomparatirely rare intha 

colored race, but not so uncommon as was formerly 

of 326 cases, 23, or 11.3 per cent, were in negroes. The ratio of ma 
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females affected is almost exactly the reverse of that in the white'raw) 45 . 
of the 23 \jere in females and ft fo males.- ,', 3 

^ Obesity.—-t n'a considerable proportion of the cases of diabetes £ha>„e^: > 
jects have been excessively fat at the beginning of, or prior to, the onset etf* 
the disease. A slight trace of sugar is not very uncommon in obese persons; 
This so-called ljjtogenic glycosuria is not of grave significance, and is only 
occasionally followed by true diabetes. On the other hand, as von Noorden 
has shown, there may be a “ diabetogenous obesity,” in which diabetes and 
obesity develop in early life, and these cases are very unfavorable 1 . There 
are instances on record in which obesity with diabetes has occurred in 
three generations. Diabetes is more common- in cities than in country 
districts, t Gout, yvphilis. and fnalaria have been regarded predisposing 
causes. 

ft Nervous Influences .—Mental shock, severe nervous strain, and worry prc- 
ce&e many cases. In one case the symptoms came on suddenly after the 
patient had been nearly suffocated by smoke from having been confined in a 
cell of a burning jail. Shock and the toxic effects of the smoke may both 
have been factors in this case. The combination of intense application to 
business, over-indulgence in food and drink, with a sedentary life, seems 
particularly prone to induce the disease. Glycosuria may set in during preg¬ 
nancy, and in rare instances may only occur at this period. T ro us se au 
thought .that, the offspring^f phthisical parents were particularly prone to 
diabetes. 

If Injury to or disease of the spinal cord or brain has been followed by 
diabetes. In the carefully analyzed cases of Frerichs there were 30 instances 
of organic disease of these parts. The medulla is not always involved. In 
only 4 of his cases, which showed organic disease, was there sclerosis or other 
anomaly of this part./^An irritative lesion of Bernard’s diabetic centre in the 
medulla is an occasional cause. I saw with Eeiss, at the Friedrichsliam, 
Berlin, a woman who had anomalous cerebral symptoms and diabetes, and 
in whom there was found post mortem a cysticercus in the fourth ventricle, 
glycosuria sometimes occurs in tumors of the hypophysis such as accompany 
acromegaly. Ebstein has recorded 4 cases in which there was a coincident 
occurrence of epilepsy and diabetes mellitus. He thinks that in the majority 
of cases the two diseases are dependent on a common cause. He believes that 
the association would be found much more commonly in Jacksonian epilepsy 
than has been the case heretofore, if more careful and systematic examina¬ 
tions of the urine were made.^ A transitory glycosuria occasionally follows 
cerebral haemorrhage and alsoijffevere gall-stone colic. 

The disease has occasionally* followed the infectious fevers. Cases have 
been recorded as occurring during or immediately after diphtheria, influenza, 
rheumatism, enteric fever, and syphilis. 

Experimental Diabetes .—Leo believes that diabetes is due to a toxic agent. 
He has {produced glycosuria in dogs bv a dministering both fresh and fer¬ 
mented diabetic urine. In 1901, Blum reported that th^ snhmtniveous injec- 
tion of an aqu eous solution of.adrenalin produced glycosuria in 22 out of 25 
animals experimented upon. Herter confirmed these results, and found that 
the direct application of the solution to the surface of the pancreas caused a 
marked glycosuria. Adrenalin is a powerful reducing substance, and Herler 
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thinks that the glycosuria results from interference with normal oxidation 
processes in the pancreatic cells. Phloridzin administered internally or hypo¬ 
dermically produces a marked temporary glycosuria. There is no accoig- 
pamri ng hyperglycam na. The phloridzin acts primarily on the renal epi¬ 
thelium, destroying its power of keeping back the sugar. Naunyn and Klem¬ 
perer hold the view that there is a renal form of diabetes.' • 

Metabolism in Diabetes.— Our ignorance of the metabolic disturbances in 
diabetes has been largely due to the fact that we have not known how the 
carbohydrates are eventually disposed of in the body in health. Normally the 
carbohydrates of the food are stored in the liver and muscles as glycogen. 
Pavy holds that a part of the ingested carbohydrates is converted by the villi 
of the intestinal mucosa into fat and carried thence by the lacteals to the 
blood. By a splitting-off process another portion is incorporated with nitroge¬ 
nous matters and carried away in the form of protcid. He thinks that only 
a portion of the carbohydrates reaches the liver as glucose, where the hepatic 
cells convert this monosaeeharid into the polysaccbarid glycogen. Glycogen 
can also be formed from the proteids of the food; and under certain circum¬ 
stances sugar can be directly formed from the body proteids. In health the 
amount of glucose in the circulating blood ranges between 0.1 and 0.2 per 
cent. If it were not for the reservoir action of the liver and muscles in storing 
up the excess of carbohydrates after a meal as glycogen, we would have 
more than 0J2 per cent of glucose in the blood, a hyperglyciemia would occur 
and a glycosuria ensue. In health the glycogen is reconverted into glucose, 
which is distributed to the muscles by the circulating blood and there burnt 
up, producing heat and energy. 

The manner in which this final combustion is effected has hitherto not 
been known. Cohnheim’s (,Tr.) published researches in 1903 and 190-1 
throw much light on this subject. By a specially constructed press he 
obtained the juice from the pancreas and muscles of dogs and eats. Each 
uiee added independently to solutions of glucose was inert. When, however, 
he pancreatic juice was added to a mixture of muscle juice and glucose there 
ras a rapid breaking up of the latter into alcohol and carbonic acid. Colin- 
icim holds that this remarkable effect is analogous to Pas low’s observation 
hat trypsinogen is only made active for proteid digestion by being converted 
uto trypsin- bythe “ enterokinase ” of the succus entericus. ne believes that 
he muscles produce a proenzyme which is only made active for carbohydrate 
embustion by the action of another substance produced in the pancreas and 
onveyed to the muscles by the blood stream. He showed that the glycolytic 
ubstance produced by the pancreas is not a true ferment but a body closely 
elated in its characteristics with other well-known constituents of internal 
ecretions as adrenalin and iodothyrin. He also found that when too large 
i quantity of the juice of the pancreas is used carbohydrate combustion is 
■etarded or even stopped. The pancreas juice is supposed to supply the am- 
'Ocepiora and the muscle juice the complement. The retarding action of an 
■xeess of pancreas juice is believed to be due to an overabundance of ambo- 
eptors. According to these researches the carbohydrates normally are burnt 
l P in the muscles, producing heat and energy, by the combined action of two 
jlycolytio bodies, one produced in the muscles and the other in the pancreas. 
Phis important work awaitjs confirmation. 
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When the percentage of glucose in the circulating blood exceeds QJLperJ? 
cent a glycosuria occurs. This may theoretieallyho produced at^faUfuni: =■ % 
(a) By functional or organic disease of the islands of Langethaiia4tWthe 
pancreas. These islands of cells probably produce a glycolytic ferment or 
body. This substance seems necessary for the proper burning up of the car¬ 
bohydrates. If the islands be diseased the ferment is not produced, glucose 
accumulates in the blood, and glycosuria results. Thia.imhghinpp may ad 0 n 
t he carbo hydrates independently, Colmbeim believes, -is- necessary, to 
render active a pro-ferment manufactured by the muscle cells. 

(5) By the sudden ingestion of a greater quantity of carbohydrates than 
can for the time being be stored up in the liver as glycogen. A v healthy per¬ 
son can take from 180 to 250 grams of glucose on an empty stomach without 
glycosuria occurring. Larger amounts will produce a so-called alimentary 
glycosuria, or glycosuria e saecharo. In a healthy person no amount of 
carbohydrates in the form of starch will produce a glycosuria owing to the 
comparative slowness of its transformation into glucose. If, however, the 
person’s “ assimilation limit,” or power of warehousing carbohydrates, be 
lowered, a glycosuria e amylo may occur. 

(c) By changes in the liver function: (1) Changes in the circulation 
under nervous influences. Puncture of the medulla, lesions of the cord, and 
ceniral irritation of various kinds are followed by glycosuria, which is 
attributed to a vasomotor paralysis induced by these causes, resulting in a 
greater quantity of blood flowing through the liver. On this view the disease 
is a w neurosis. (2) Instability of the glycogen, owing either to imperfect 
formation or to conditions in the cells which render it less stable. 

Morbid Anatomy.—Saundby (Lectures on Diabetes, 1891) has given a 
good summary of the anatomical changes: 

i The nervous system shows no constant lesions. In a few instances there 
have been tumors or sclerosis in the medulla, or, as in the case above men¬ 
tioned, a cysticercus has pressed on the floor. Cysts have been met with in 
the white matter of the cerebrum and perivascular changes have been de¬ 
scribed. A secondary multiple neuritis is not rare, and to it the so-called 
diabetic tabes is primably due. R. T. Williamson has foutuLchanges in the 
posterior columns of the cord similar to those which occur in pernicious 
a naemi a. - • ’ 

~l In the sympathetic system the ganglia hare been enlarged and in some 
instances sclerosed. The blood may contain as high as 0.4 per cent of sugar 
instead .of 0.15 per cent. The plasma is usually loaded with fat, the mole¬ 
cules of which may be seen as fine particles. When drawn, a white creamy 
layer coats the coagulum, and there may be lipasmic clots in the small vessels. 
There are no special changes in the red or white corpuscles. The polynuclear 
leucocytes contain glycogen. Glycogen can occur in normal blood, but it is 
here extracellular. It has been also found in the polynuclear leucocytes iu 
leuksemia.V) The heart is hypertrophied in some eases. Endocarditis is very 
rare. ’ Arterio-sclerosis is common. ^'^Tho lungs show important changes. 
Acute broncho-pneumonia or croupous pneumonia (either of which may ter¬ 
minate in gangrene) and tuberculosis are common. The so-called diabetic 
phthisis is always tuberculous and results from a caseating broncho-pneu¬ 
monia. In rare cases there is a chronic interstitial pneumonia, non-tubereu- 
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|^tS r ' r*t»nbp|in» °f the pulmonary vessels has; been described in connection 

wth-j&abetic coma. 

*^Eh a itni r is usually enlarged; fatty degeneration is common. In the so- 
called diabetic, cirrhosis the cirrhotic pitjmciiloirc —the liver is enlarged and 
sclerotic, and a cachexia develops with melanoderma. This condition is prob¬ 
ably' identical with hBemochromatosis. Dilatation of the stomach is common. 

Hie Pancreas in Diabetes, Our scientific knowledge of the relationship 
of the pancreas to glycosuria dates from 1SS9, when Minkowski and von 
•Meting published the results of their experiments on extirpation of the pan¬ 
creas in animals. The present status may be thus summarized: («) Extir¬ 
pation .of the gland in dogs (and occasionally in man—\V. T. Bull) is 
followed by glycosuria. If a small portion remains, sugar does not appear. 
(6) In a considerable percentage of cases of diabetes lesions of the pan¬ 
creas are found; 50 per cent (llaiisomann. Williamson) show a chronic 
interstitial inflammation, ( r ) In mow of the experimental work, it is 
reasonable to infer that the diabetes is -c< midarv to the pancreatic lesion. 
The organ has, like the liver, a double secretion—an external, which is 
poured into the intestines, and an internal, of the nature either of a ferment 
or of a body similar in chemical characteristics to those of adrenalin or 
iodothyrin, as Cohnheini claims, which seems necessary for the proper com¬ 
bustion of glucose in the muscles. Disease of the pancreas causes diabetes 
by preventing the formation of this glycolytic body. The fact that if a 
small portion of the gland is left, m the experiments upon dogs, diabetes 
does not occur, is analogous to the remarkable circumstance that a small 
fragment of the thyroid is sufficient to prevent the occurrence of’'artificial 
myxeedema. 

It is probable that the observations of Opio from l)r. Welch’s laboratory, 
confirmed by those of Weichselbaum and Stange. give a key to the problem. 
Imbedded in the gland are the peculiar bodies known as the islands of Lan- 
gerhans, composed of polygonal cells arranged in irregular columns, between 
which are wide anastomosing capillaries. The lumina of the ducts do not 
enter the islands, which are in reality ductless glands, lflce the para-thvroid, 
the thyroid, the pituitary, etc. The intimate relation ofthe columns of cells 
to the rich network of blood-vessels suggests, as advanced by Schafer, that 
they furnish the internal secretion of the gland. Tt is probable that the glyco¬ 
lytic body found by Cohnheim is produced by these specialized cells. Ex¬ 
perimental evidence is defective, but changes in the islands have been found 
in diabetes. /Jn a diabetic woman, aged twenty-four, from my wards, dead 
of tuberculosis of the lungs, Opie found the glandular tissue of the pancreas 
'veil preserved and healthy, but the islands of Langerhans were everywhere 
“ represented by a sharply circumscribed hyaline structure compos'd of par¬ 
ticles of homogeneous material.” In two other cases lesions of the islands 
were found, but there was also chronic pancreatitis (Opic, Jour. Exper. Mod., 
fob v). Hoppe-Seyler has recently described a clinical form of pancreatic 
diabetes due to arteriosclerosis of the pancreatic vessels. These arterial 
changes were found in a series of autopsies. 

Of 15 autopsies from my own ‘>7 cases, in 9 on gross examination the 
pancreas was found to be atrophic. In oue of these fat necroses, ana in 
Mother calculi, were present. 
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The kidneys show usually a diffuse nephritis with fatty degeneration. A 
hyaline change occurs in the tubal epithelium, particularly of the descending 
limb of the loop of Henle, and also in the capillary vessels of the tufts. 

Symptoms.— Acute and chronic forms are recognized, but there is no 
essential difference between them, except that in the former the patients are' 
younger, the course is more rapid, and the emaciation more marked. Acute 
cases may occur in the aged. I saw with Sowers in Washington a man aged 
seventy-three in whom the entire course of the disease was less than three 
weeks. 

It is also possible to divide the cases into (1) lipogenic or dietetic, which 
includes the transient glycosuria of stout persons; (2) neurotic, due to in¬ 
juries or functional disorders of the nervous system; and (3) pai}i%fiatic, 
in which there is a lesion of the pancreas. It is, however, by no means easy 
to discriminate in all cases between these forms. Attempts have been made 
to separate a clinical variety analogous to experimental pancreatic diabetes. 
Hirschfeld, from Guttman’s clinic, has described cases running a rapid and 
severe course usually in young and middle-aged persons. The polyuria is 
less common or even absent, and there is a striking defect in the assimilation 
of the albuminoids and fats, as shown by the examination of the fieces and 
urine. In 4 of 7 cases autopsies were'made and the pancreas was found 
atrophic in two, cancerous in one^and in the fourth exceedingly soft. 

The onset of the disease is gradual, and either frequent micturition or 
inordinate thirst first attracts attention. Very rarely it sets in rapidly, after 
a sudden emotion, an injury, or after a severe chill. When fully established 
the disease is characterized by great thirst, the passage of large quantities 
of saccharine urine, a voracious appetite, and, as a rule, progressive ema¬ 
ciation. 

Among the general symptoms of the disease thirst is one of the most 
distressing. Large quantities of water are required to keep the sugar in 
solution and for its excretion in the urine. The amounj; of fluid consumed 
will be found to bear a definite ratio to the quantity excreted. Instances, 
however, are not uncommon of pronounced diabetes in which the thirst is 
not excessive; but m such cases the amount of urine passed is never large. 
The thirst is most intense an hour or two after meals. As a rule, the diges¬ 
tion is good and the appetite inordinate. The condition is sometimes termed 
bulimia or polyphagia. Lumbar pain is common. 

The tongue is usually dry, red, and glazed, and the saliva scanty. The 
gums may become swollen, and in the later stages aphthous stomatitis is 
common. Constipation is the rule. 

In spite of the enormous amount of food consumed a patient may be¬ 
come rapidly emaciated. This loss of flesh bears some ratio to the polyuria, 
and when, under suitable diet, the sugar is reduced, the patient may quickly 
gain in flesh. The skin is dry and hfesh, and sweating rarely ocaurs, except 
when phthisis coexists. Drenching'?Sweats have been known to alternate 
with excessive polyuria. General pruritus or pruritus pudendi may be very 
distressing, and occasionally is one of the earliest symptoms. The tempera¬ 
ture is often subnormal; the pulse is usually frequent, and the tension in¬ 
creased. Many diabetics, however, do not show marked emaciation. Patient 
past the middle period of*life may have the disease for years without much 
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disturbance of the health, and may remain well nourished. These are the 
cases of. the diqfrete gras in contradistinction to diabete maigre. 

ThbUhine.—T he amount varies from 3 to 4 litres in mild cases to 
15-to r ’20.litres in very severe cases. In rare instances the quantity of urine 
^ is not much increased. Under strict diet the amount is much lessened, and 
in intercurrent febrile affections it may he reduced to normal. The specific 
xgravity is high, ranging from 1.025 to 1.045; but in exceptional eases it 
may be low, 1.013 to 1.020. The highest specific gravity recorded, so far 
as I know, is by Trousseau—1.071. Very high specific gravities—1.070 + 

—suggest.fraud. CThe urine is pale in color, almost like water, and has a 
- swestiah.odor and arfistinetly sweetish taste, t The reaction is acid. Sugar 
is present in varying amounts. In mild cases it docs not exceed 1J or 2 per 
cent, but it may reach from 5 to 10 per cent. The total amount excreted in 
the twenty-four hours may range from 10 to 20 ounces (320 to 040 grammes) 
and in exceptional cases from 1 to 2 pounds. The following are the most 
satisfactory tests: 

FehUng’*^est. —The solution consists of sulphate of copper (grs. 90£), 
neutral tartrate of potassium (grs. 304), solution pf caustic soda (tl. ozs. 4), 
and distilled water to make up 0 ounces, l’ut a draclnu of this in a test- 
tube and boil (to test the reagent); add an equal quantity of urine and boil 
again, when, if sugar is present, the vejjow suboxide of copper is thrown 
down. The solution must be freshly prepared, as it is apt to decompose. 

Trommels JTesl. —To a drachm of urine in a test-tube add a few drops 
of a dilute sulphate-of-copper solution and then as much liquor potasses as 
urine. On boiling, the copper is reduced if sugar be present, forming the 
yellow or orange-red suboxide. There are certain fallacies in the copper, 
tests. Thus, a sub stance called glycuronic acid is met with in the urinel 
a fter the use of certain drugs—chloral, phcnacetin, morphia, chloroform, \ 
etc.—which reduces copper. Alcaptonuria may also bo a source of error [ 
(see Alcaptonuria). 

Fermuttljltion Test .—This is free from all doubt. Place a small frag¬ 
ment of yeast in a test-tube full of urine, which is then inverted over a glass 
vessel containing the same fluid. There are now specially devised fermenta¬ 
tion tubes. If sugar is present, fermentation goes on with the formation 
of carbon dioxide, which accumulates in the upper part of the tube and 
gradually expels the urine. In doubtful cases a control test should always 

be used. , •. 

Polariscope Test .—For laboratory work the polariscopc test is of great 
value. Glucose is dextro-rotatory. The percentage of sugar can be quickly 
estimated by the degree of rotation, and for quantitative determination is 
the most serviceable method. The presence of /J-oxybutyric acid, w uc is 
laevo-rotatory, will neutralize some of the dextro-rotatory action of ic g ucose. 

Text.. —Nvlaafler’s solution is prepared by dissolving 
4 grammes of Rochelle salt in 100 c3» 10 per cent caustic »oda solution and 
adding 2 grammes of bismuth subnitrate and digesting on e wa or 
as much of the bismuth salt is dissolved as possible. To 10 oc. of unne add 
1 cc.. of the Nyiandcr’s solution and boil for a few minutes. If glucose be 

present a black deposit of bismuth occurs. 

Of other ingredients in the urine, the ure*is increased, the unc.^id 
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'does not show special changes, and th<*fphosphates may be greatly m excess. 

; The calcium salts are markedly increased. The same holds true for the* 
■.ammonia in all severe cases, and particularly in diabetic coma. Ralfe has'** 
described a great increase in the phosphates, and in some of these cases, 
with an excessive excretion, the symptoms may be very similar to thoako&f 
diabetes, though Jhe sugar may not be constantly present. The term pfios-1 
phatic diabetes has sometimes been applied to them. Acetone and acetone¬ 
forming substances are not infrequently present, l^eben’s test is as follows: 
The urine is distilled and a few cubic centimetres of the distillate are ren¬ 
dered alkaline with liquor potassa.'. A few drops of Lugol’n solution are 
then added, when, if acetone 1 m: present, the distillate assumes a turbid yellow 
color, due to the formation of iodoform, which is recognized by its odor and 
by the formation of minute hexagonal and stellate crystals. Diacetic acid 
is sometimes present, and may be recognized from the fact that a solution 
of the chloride of iron yields a beautiful Bordeaux-red color. Other sub¬ 
stances, as formic, carbolic, and salicylic acids, give the same reaction m 
both fresh and previously boiled urine, while diacetic acid does not. give 
the reaction in urine previously toiled. In testing for diacetic acid perfectly 
fresh urine should be used, as it rapidly becomes broken up into acetone and 
carbonic acid. j3-o.\ybutyric acid, the recognized cause of coma, should be 
tested for in all severe eases. As it is lrevo-rotatory, its presence is indicated 
by lasvo-rotation in completely fermented urine, as well as by the greater 
percentage of sugar demonstrable with Folding's than with the polariscopic 
method. The occurrence of acetone and diacetic acid in the urine, both 
derivative products of /S-o\ybutyric acid, is conclusive evidence that /?.-o\y- 
butyric acid is being produced in the body. 

Bremer finds that diabetic urine has the power of dissolving gentian violet, 
whereas normal urine fails to do so. Unfortunately, the urine in diabetes 
insipidus and in certain forms of polyuria reacts similarly. Frohlich has 
recently devised a test based on the fact that diabetic urine has the property 
of decolorizing solutions of methylene blue. 

Glycogen has also been described as present in the urine. 

Albumin is not. infrequent. It occurred in nearly 37 per cent of the 
examinations made by Lippman at Carlsbad. 

Pneumaturia, the formation of gas in the urine, due to fermentative 
processes in the bladder, is ocecasionally met with. 

■Oa mm i dg c found glycerine in the urine in one case of pancreatic diabetes. 
This results from fat necroses due to the action of a faUsplitting ferment. 

Hat may be passed in the urine in the form of a fine emulsion (lip uria). 

BtOO»-iN -Bwbeteh.— In true diabetes hyperglycmmia is constant. As 
coma supervenes, R-oxybutyric acid occurs. Pefyeythaemia, with the red 
cells between 6,000,000 and 8,000,000 per cmm., is not uncommon in the 
desiccated cases with marked polyuria. Qpma is acco mpanied by a moderate 
leueeeytosis. Ljpeemia occurs in a certain number of cases. It is recognized 
by the presence of innumerable dancing particles between the red cells in a 
fresh preparation, and by the creamy appearance of the serum of centrif- 
ugalized blood. Normal blood contains between 0.16 to 0.326 per cent of 
fat (Becquerel and Rodier). Fraser found 16.44 per cent of fat in the blood 
of a diabetic. Opinions vary as to the source of the fat. 
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P T tff grK g l gjf Children .—Stern has analyzed 117 cases in children. They • 
By occur among the better classes. Six-'vere under one year of age. 
Jtary. influence^, were marked. The course of the disease is, as a rule, 
■more rapid than in adults. The shortest duration was two days. In 
kro month. One ease is mentioned of a child apparently 
ij^om with the' glycosuria, who recovered in eight months. , 

; Complications. — (a) UuxANEQUS.-— Boils and carbuncles arc extremely 
conjmon. Painful onychia may occur. Eczema is also met with, and at 
times an intolerable inching. In women the irritation of the urine mav cau-e 
the most intense pruritus pudendi, and in men a balanitis. Barer affections 
are xanthoma and purpura. Gangrene is not uncommon, and is associated 
usualFf'with arterio-selcrosis. William Hunt has analyzed 01 cases. In .70 
the localities were as follows: Feet and legs, 37: thigh and buttock, 2; miclm, 
2; external genitals, 1; lung$ 3; lingers. 3; back. 1; eyes, 1. Perforating 
ulcer of the foot may occur. Bronzing of the skin (diabelc brume) occurs 
in certain cases in which the diabetes arises as a late event m (lie disease 
known as hfflmochromatosis, which is further characterized by pigmentary 
cirrhosis of the liver and pancreas. With the onset of severe complications 
the tolerance of the carbohydrates is much increased. Profuse sweat' may 
occur. 

(5) Pulmoxady. —The patients are not infrequently carried off by mute 
pneumonia, which may be lobar or lobular. Uaiiyrene is very apt to super¬ 
vene, but the breath does not necessarily lia\e the foul odor of ordinary 
gangrene. Abscess following lobar pneumonia occurred in one of my cases. 

Tuberculous broncho-pne umonia is very common. It was formerly thought, 
from its rapid course and the limitation of the disease to the lung, that this 
was not a true tuberculous affection; hut in the cases which haxc come under 
my notice the bacilli have been present, and the condition is now generally 
regarded as tuberculous. 

(c) Renal. — Albuminuria is a tolerably frequent complication. The 
amount varies greatly, and, when slight, does not seem to be of much mo¬ 
ment.' (Edema of the feet and ankles is not an infrequent symptom. General 
anasarca is rare, however, owing to the marked polyuria. It is sometimes 
associated with artcrio-sclerosis. It occasionally precedes the occurrence of 
the diabetic coma. Occasionally cystitis develops. 

(d) Nervous System.— (1) Diabetic coma, first studied by Kiis-inaul, 
comes on in a considerable proportion of all cases, particularly in the young. 
Stephen Mackenzie states that of the fatal cases of diabetes at the ls>m on 
Hospital, all under the age of twenty-five, with but one exception had died 
in coma. In Naunyn's 44 fatal cases it occurred in 12. It preceded dent i 
in 28 of Williamson's 40 eases. It occurred in 15 of 27 fatal cases m my¬ 
steries. Frerichs recognised three groups of oases: £«!Those in which after 
exertion the patients were suddenly attacked with weakness, syncope, smn 
nolence, and gradoaBy'deepening unconsciousness . death occurring m-a- 
hours. < p) -G ases with preliminary gastric disturbance, suci » 

\Mwting, or some local affection, as pharyngitis, p cgmon, 01 1 

complication. In such cases the attack begins with hfiftdache, dtliriupi, great, 
distress, and dygpnasa, affecting both inspiration .and,.«spi If 

fry ff - p -or naul air- hmger, Cyanosis-may or may not bejiresent. If t 
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is, the piila fi heenmAa. ja.pi fl and weak, and the patient gradually-sinks, into 
coma; the attack lasting from one to five days. There may be a very heavy 
sweetish -odor of. Ihe breath, due to the presence of acetone, fy) Cases in 
which, without any previous, dyspnoea or distress, the patient is attacked with 
headache and a feeling of intoxication, and rapidly falls into a deep and 
fatalcoma. There are atypical cases in which the coma is due to uremia, 
to apoplexy, or to meningitis. 

There has been much dispute as to the nature of these symptoms, but 
clinical laboratory investigations have practically afforded a satisfactory ex¬ 
planation. For years the coma symptoms were ascribed to the toxic effects 
of acetone and later to those of diacetic acid. Experimental work, however, 
showed that these views were incorrect. The almost universal opinion now 
is that the coma is due to an acid intoxication, or, as Naunyn terms it, an 
acidosis. The offending agent is believed to be /}-oxybutyric acid, which 
accumulates in the tissues and circulating blood in enormous quantities, and 
is eliminated in the urine in combination with various base-forming elements, 
but never free. In 1884 Stadelmann, Kiilz, and Minkowski almost simul¬ 
taneously found this acid in the urine of patients with diabetic coma. Sub¬ 
sequent researches, particularly those published from Naunyn’s clinic, have 
fully confirmed these results, and it is now almost universally accepted that 
0-oxybutyric acid is the cause of diabetic coma. The amount of the acid 
excreted in the twenty-four hours may be enormous. Kiilz found in 3 cases 
67, 100, and 226 grammes respectively. Magnus-Levy has estimated that 
from 100 to 200 grammes are often contained in the tissues of fatal cases. 
This author is of the belief that the /3-oxybutyric acid is derived from the 
fats of the body, whereas most observers, including Naunyn, trace it to the 
disintegration of the tissue albumins. Acetone and diacetic acid are deriva¬ 
tive products of the jS-oxvbutyric acid. 

Saunders and Hamilton have described cases in which the lung capillaries 
were blocked with fat. They attributed the symptoms to fat embolism, but 
there are many cases on record in which this condition was not found, though 
lipsemia is by no means infrequent in diabetes. 

Albuminuria frequently precedes or accompanies the attack, and numer¬ 
ous small, short, hyaline, and finely granular casts are demonstrable. 

(2) Peripheral Neuritis .—The neuralgias, numbness, and tingling, which 
are not uncommon symptoms in diabetes, are probably minor neuritic mani¬ 
festations. The involvement may be general of the upper and lower extrem¬ 
ities. Sometimes it is unilateral, or the neuritis may be in a single nerve— 
the sciatic or the third nerve. Herpes zoster may occur. Perforating ulcer 
of the foot may develop. 

Diabetic Tabes (so-called).—This is a peripheral neuritis, characterized 
by lightning pains in the legs, loss of knee-jerk—which may occur without 
the other symptoms—and a loss of power in the extensors of the feet. The 
gait is the characteristic steppage, as in arsenical, alcoholic, and other forms 
of neuritic paralysis. Charcot states that there may be atrophy of the optic 
nerves. Changes in the posterior columns of the cord have been found by 
Williamson and others. 

Diabetic Paraplegia .—This is also in all probability due to neuritis. 
There are cases in which power has been lost in both arms and legs. 
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(3 ) Mental Symptoms.— The patients arc often morose, and there is a 
strong tendency to become hypochondriacal. General paralysis has been met 
with. Some patients display an extraordinary degree of restlessness and 
anxiety. 

L S P ecial Senses.— Cataract is liable to occur, and with rapiditv in 
young persons. Diabetic retinitis closely resembles the ajbuminuric form. 
Haemorrhages are common. Sudden amaurosis, similar to that which occurs 
in ursemia, may occur. Paralysis of the muscles of accommodation may be 
present; and lastly, atrophy of the optic nerves. Aural symptoms mav come 
on with great rapidity, either an otitis media, or in some instances inflamma¬ 
tion of the mastoid cells. 

(5) Sexual Function. —Impotence is common, and may be an early symp¬ 
tom. Conception.is rare; if it occurs, abortion is apt to follow. A diabetic 
mother may bear a healthy child; there is no known instance of a dia¬ 
betic mother bearing a diabetic child. The course of the disease is usually 
aggravated after delivery. 

Course. —In children the disease is rapidly progressive, and may prove 
fatal in a few days. In young persons death almost invariably results from 
diabetic coma. It may be stated, as a general rule, that the older the patient 
at the time of onset the slower the course. Cases without hereditary influ¬ 
ences are the most favorable. Tn stout, elderly men diabetes is a much more 
h opeful dise ase than it is in thin persons. Middle-aged patients may live for 
many years, and persons are met with who have had the disease for ten, 
twelve, or even fifteen years. 

Diagnosis. —As stated in the definition, for a case to be considered diabetes 
'the sugar eliminated in the urine must be grape sugar, it should be present 
for weeks, months,, or years, and the excretion of sugar must take place after 
the ingestion of moderate amounts of carbohydrates. Alimentary or dietetic 
glycosuria must not be confused with true diabetes. As a rule, there is no 
difficulty in determining the presence of diabetes. The diagnosis must be 
made chiefly by the urine tests already given. More than one test must be 
used, and where there is any doubt the fermentation test, the most reliable 
single,.test, must be made. One must always exclude the possibility of the 
copper sulphate reduction being due to glycuronic acid compounds and to 
-.homogentisic acid, the latter the cause of alcaptonuria. Bremer showed that, 
the red cells in diabetic blood fail to take the rod stain as normal reds do. 
The test may be of some service when a patient is first seen in coma, which 
may be thought to be diabetic, and where urine is not at once available. 
Williamson found that diabetic blood possesses the power of decol^pging 
weak alkaline solutions of methylene blue to a yellowish-green or yellow 
color. 

Occasionally intermittent glycosuria occurs. It is advisable in these cases 
to determine the assimilation limit for carbohydrates. According to Xaunyn, 
100 grammes of glucose given in solution two hours after a breakfast of a 
roll and butter with coffee ought not to cause a glycosuria. If it does, the 
individual's power of warehousing carbohydrates is lowered and a permanent 
glycosuria—true diabetes—may eventually ensue. 

Deception may bejyactised. A young girl under my care had urine with 
a spec!lie gravity of 1JJ65. The'reactions were for cane sugar. There is one 
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case in the literature in which, after the cane-sugar fraud was detected, th, 
woman bought grape sugar and put it into her bladder! 

Prognosis. —In true diabetes instances of cure are rare. On the other 
hand, the transient or intermittent gjycosiyia, met with in stout overfeed^, 
or in persons who have underjwie u severe mental strain, is very aineim : >lt 
tt treatment. Xot a few of the cases of reputed cures belong to this dim.. n , 
Practically, in cases under forty years of age the outlook is bad; in ol.!■■] 
persons the disease is less serious and much more amenable to treatment. It 
is a good plan at the outset to determine whether the urine of a patient c. at¬ 
tains sugar or not on a diet absolutely free from carbohydrates. If the sugar 
disappears the ease may be regarded as a mild one. If, on the other hand, 
sugar continues to be excreted, it is a severe one, and the patient is manu¬ 
facturing sugar from his body protcids. The presence of /J-oxybutyric or 
diacetic acids in the urine is usually of serious import, and should warn the 
physician of the possible occurrence of coma. Occasionally diacetic ac\d may 
be present for months, apparently without serious consequences. ^ 

Treatment.—In families with a marked predisposition to th^lisease the 
use of starchy and saccharine articles of diet should be restricted. 

The personal hygiene of a diabetic patient is of the first importance. 
Sources of worry should he avoided, and he should lead an even, quiet life, 
if possible in an equable climate. Flannel or silk should be worn next to 
the skin, and the greatest care should be taken to promote its action. A 
lukewarm, or, if tolerably robust, a cold bath, should he taken every day. An 
occasional Turkish bath is useful. Systematic, moderate exercise should be 
taken. When this is not feasible, massage should be given. It is well to 
study accurately the dietetic capabilities of each ease. Xo two cases can be 
treated alike. The weight should be recorded weekly. A patient who is 
glycosuric and losing weight on a non-carbohydrate diet must be regarded 
as doing badly. By the addition of a certain amount of starchy food the 
same person may excrete a moderate amount of sugar and hold or even gam 
in weight. 

Duet. —Our injunctions to-day are those of Sydenham: “ Let the patient 
eat food of easy digestion, such as veal, mutton, and the like, and abstain 
from all sorts of fruit and garden stuff.” 

When a diabetic patient, in private or hospital practice, comes under treat¬ 
ment, it is well to keep him for three or four dayB on the ordinary diet, which 
contains moderate amounts of carbohydrates, in order to ascertain the amount 
of sugar excretion. For two days more the starches are gradually cut oil. 
He is then placed on the following non-carbohydrate diet, modified in each 
case according to the patient’s age and weight, and arranged from a h->t 
Tflaommwulod by-voa Noocdea: 

Breakfast: 7.30, 200 ec. (f,vi) of tea or coffee: 150 grammes ( 5 iv) of 
beefsteak, mutton-chops without bone, or boiled ham; one or two eggs. 

Lyjicli: 12.30, 200 grammes (f,vi) cold roast beef; 60 grammes ij) 
celery, fresh cucumbers or tomatoes with vinegar, olive oil, pepper and suit 
to taste; 20 cc. (3v) whisky with 400 ec. (3xiij) water; 60 cc. ( 5 ij) coffee, 
without milk or sugar. 

Dinner: 6 p.m., 200 cc. clear bouillon; 250 grammes (5viiss) roast beef; 
10 grammes ( 3 iiss) butter; 80 grammeB (3 ij) green salad, with 10 grammes 
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PjiBs) vinegar and 20 grammes (3v) olive oil, or three tablespoonfuls of 
pile well-cooked green vegetable; three sardines ii l'lmile; 20 ce. (3 v) whisky, 
ISth iOOcc. (gxiij) water. 

^Supper: ‘J P. M., two eggs (raw or cookedl: 100 ec. (r,xiij) water. 

This diet contains about 200 grammes ofVbuinin and about 105 grammes 
of fat. The effect of the diet on the sugar excretion is remarkable. In manf 
eases there is an entire disappearance of the sugar from the urine in three 
or four days. Chart X\ shows very graphically the remarkable drop in the 
sugar excretion for the first twenty-four hours. In eases m which the urine 
becomes free from sugar, gradually increasing quantities of starch up to 20, 
511 , and 100 grammes are added daily. White bread contains (ifty-fi\e per 
cent of starch. The effect of the non-carbohydrate diet, according to \on 
Xoorden, is to improve the metabolic functions so that the system can ware¬ 
house considerable quantities of carbohydrates without sugar appearing in the 
urine. . Xaunyn emphasizes the importance of removing the hyperglycemia 
and maki.nfc.the patient "agUcosuric. In patients on a strict diet who con¬ 
tinue to exCTete from 0.1 to 0.5 per cent of glucose, he advises a “ lnmgcr-day,” 
during which all food is cut oil' for twenty-four hours. In many such instances 
agiycosuria occurs, and the patient’s power ol' assimilating carbohydrates is 
thought to be increased. 

In cases in which a standard diet is not ordered it is well to begin cutting 
off article by article until the sugar disappears from the urine. Within a 
month or two the patient may be allowed a more liberal diet, testing the 
different kinds of food. 

The oatmeal diet, introduced by von Noorden, is most excellent, particularly 
n the severer forms. Two hundred and fifty grammes of oatmeal, the saiml 
amount of butter and the whites of six or eight eggs constitute the day s food.\ 
The oatmeal is cooked for two hours, and the butter and albumin stirred 
in. It may be taken in four portions during the day. Coffee, tea, or whisky 


snd water mav be taken with it. 

The following is a-list of articles which diabetic patients may take: 
Liquids:’Soups—ox-tail, turtle, bouillon, and other clear soups. Lemon¬ 
ade, coffee, tea, chocolate, and cocoa; these to be taken without sugar, but 
they may be sweetened with saccharin. Potash or soda water, and Apoi- 
linaris, or the Saratoga-Vichy, and milk in moderation, may he used. 

Of anim al food: Fish of all sorts, including crabs, lobsters, and oysters, 
salt and fresh butcher’s meat (with the exception of livei), pou iy, 
game. Eggs, butter, buttermilk, curds, and cream cheese. . 

Of bread: Gluten and bran bread, and almond and coeoanut hire . 
Aleuronat and roborat flours are made from wheat and contain huge < 
titles of albumin and but little starch. They may be used in mahin„ 
or biscuits, and are highly recommended by Lbstein. aPOa ra- 

Of vegetables: Lettuce, tomatoes, spinach, chicory, ' ic ^ les 

gus, watercress, cucumbers, celery, endives, mustard an P 

Fruits: Lemons and oranges. Currants, 

(tart), melons, raspberries, and strawberries nmy 

Nuts are, as a rule, allowable. . , i i; ver 

A nw i g pr ohibited articles are tlie foll ™ t > n - ' U< ^ heat en, brown, or white. 
Ordinary bread of all sorts (in quantity), } > 
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All farinaceous preparations, such as hominy, rice, tapioca, semolina, arrow- 
root, sago, and vermicelli. 

Of vegetables: Potatoes, turnips, parsnips, squashes, vegetable-marrows 
of all kinds, beets, com, artichokes. 

Of liquids: Eiger, sparkling wine of all sorts, and the sweet aerated 
drinks. 

In feeding a diabetic patient one of the greatest difficulties is in arranging 
a substitute for bread. Of the gluten foods, many are very unpalatable; 
others are frauds. 
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Chast XV .—Illustrating Influence of Diet on Suoar and Amount of Urine. 


Other substitutes are the almond food, the Aleutonat bread, and soya 
bread, but these and other substitutes are not satisfactory as a rule. For 
sweetening purposes saccharin may be used, of which tablets are prepared. 
Moss4 has shown that potato starch is more easily assimilated than wheat 
starch, and this v4ew has been on the whole confirmed by comparative tesis 
in my wards. He allows as much as a kilo (2 J pounds) of potatoes,, weighed 
freeh, to a diabetic daily. They are best baked. 
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MEDICINAL Tbeatment. —This is most unsatisfactory, and no one drug 
appears .to have a directly curative iniluencc. Opium alone stands the test 
of experience as a remedy capable of limiting the progress of the disease. 
Diabetic patients seem to have a special tolerance for this drug. Codeia is 
preferred by Pavy, and has the advantage of being less constipating than 
morphia. A patient may begin with half a grain three tinjes a day. which 
may be gradually increased to 6 or 8 grains in the twenty-four hours. Not 
mulsh effect is noticed unless the patient is on a rigid diet. When the sugar 
is reduced to a minimum, or is absent, the opium should be gradually with¬ 
drawn. The patients not only bear well these large doses of the drug, but 
they stand its gradual reduction. Potassium bromide is often a useful 
adjunct. The arsenite of bromine, a solution of arsenious acid with bromine 
in glycerin (dose, 3 to 5 minims after meals), has been very highly recom¬ 
mended, but it is by no means so certain as opium. Arsenic alone may be 
used. Antipyrin may lie given in doses of 10 grains three times a day. and 
in cases with a marked neurotic constitution is sometimes satisfactory. The 
salicylates, iodoform, nitroglycerin, jambul, the lithium salts, strychnine, 
creasote, and lactic acid have been'employed. 

Preparations of the pancreas (glycerin extracts of the dried and fresh 
gland) have been used in the hope that they would supply the internal secre¬ 
tion necessary to normal sugar metabolism. The success has not, however, 
been in any way comparable with that obtained with the thyroid extract in 
myxoedema. Lepine has isolated a glycolytic ferment from the pancreas and 
alw> from the malt diastase, and has used it with some success in 4 case-.. 

As yet no practical therapeutic results have followed Cohnlicim’s obser¬ 
vations. 

Of the complications, the pruritus and eczema are best treated by cooling 
lotions of boric acid or hyposulphite of soda (1 ounce; water, 1 quart), or 
the use of ichthyol and lanolin ointment. 

In the thin, nervous eases the bowels should be kept open and the urine 
tested at short intervals for acetone and diacetic acid—the derivatives of 


j8-oxybutyric acid. 

The coma is an almost hopeless complication. Inhalations of oxygen have 
been recommended. The use of bicarbonate of soda in very large doses is 
recommended to neutralize the acid intoxication. It may be used intra¬ 
venously; as much as 80 grammes have been injected. The solution used 
for intravenous injection is a 1 to 2 per cent solution of sodium bicarbonate 
in normal salt solution. A litre may be injected slowly into a vein every six 
hours in desperate cases. In the less serious cases administration should be 
made by mouth, or mouth and rectum. This treatment was first recom¬ 
mended by Stadelmann, and has undoubtedly given the best results. Xnunyn 
and ^lagnus-Levy report cases of recovery from coma by its use. 1 Inn" bad 
one recovery. The sodium bicarbonate should be pushed until the urine is 
alkaline. As much as 100 grammes should be given daily. All diabetics with 
a marked diacetic acid reaction in the urine should be placed on s mm 
bicarbonate. Next to the antacid treatment, subcutaneous or intravenous 
injections of normal salt solution have given the best results, ihe im¬ 
provement, unfortunately, is only temporary with this me o . 

Reynolds published 2 cases of recovery after the administration of a dose of 
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castor oil, followed by -30 to 60 grains of citrate of potassium every hour in 
copious draughts of water. The bowels of a diabetic patient should be kept 
acting freely, as constipation is believed to predispose to the development 
of coma. 


' Yl. DIABETES INSIPIDUS. 

Definition.—A chronic affection characterized by the passage of large 
quantities of normal urine of low specific gravity. 

The condition is to be distinguished from diuresis or polyuria, which is 
a frequent symptom in hysteria, in Bright's disease, and occasionally ia.jeere- 
bral or other affections. Willis, in 1674, first recognized the distinction 
between a saccharine and non-saccharine form of diabetes. 

Etiology.—The disease is most common in young persons. Of the 85 
cases collected bv Strauss, 9 were under five years; 12 between five and ten 
years; 36 between ten and twenty-five years. Males are more frequently 
attacked than females. The affection may be congenital. A hereditary 
tendency lias been noted in many instances, the most extraordinary of winch 
has been reported hv Weil. Of 91 members in four generations, 23 had 
persistent polyuria without any deterioration in health. 

Clinical Ci.assificatiox.— There are two formsprimary or idiopathic, 
in which there is no evident organic basis, and^secondary or symptomatic, in 
which there is icvidence of disease in the brain or elsewhere. Of 9 cases re¬ 
ported from my clinic by Futcher, 4 belonged to the former and 5 to the 
latter group. Trousseau stated that the parents of children with diabetes 
insipidus frequently have glycosuria or albuminuria. Ealfe claimed that mal- 
nutrition is an important predisposing factor in children. The disease has 
followed rapidly the copious drinking of cold water, or a. drinking bout, or 
has set in during the,convalescence from an acute disease. 

The secondary or symptomatic form is almost always associated with in- 
i jury or disease of the nervous system, traumatism to the head, or, in some 
cases, to the- trunk. It occurs in 30 per cent of the cases, according to Stoer- 
mer. yTumors a# the brain/ lesions of the medulla, cerebral haemorrhage, have 
been met with in some cases. There is a remarkable association between 
diabetes insipidus and brain syphilis; 5 of the 9 cases reported by Futcher 
were in syphilitics. The lesion is usually at the.base, and meningitic. Hemi¬ 
anopsia is present in a number of these cases; it occurred in 2 of Futcher's 
series. It is not necessary that the lesion should involve the medulla. It has 
been met with in<spinal cord lesions. Inytumors and aneurisms in the abdo¬ 
men, r in tuberculous .peritonitis, and"! in carcinoma there may be polyuria of 
an extreme grade. 

The most reasonable view of the production of the polyuria is that it 
results from a vaso-motor disturbance of the renal vessels, due either to local 
irritation, as in a case of abdominal tumor, to central disturbance in cases 
of brain-lesion, or to functional irritation of the centre in the medulla, giving 
rise to continuous renal congestion. 

Horbid Anatomy. —There are no constant anatomical lesions. The kid¬ 
neys have been found enlarged and congested. The bladder has been found 
kimm+ponhied. Dilatation of the ureters and of the pelves of the kidneys has 



DIABETES INSIPIDUS. 


425 

been preset. Death has not infrequently resulted from chronic pulmonary 
disease. Very varied lesions have been met with in the nervous system 

Symptoms.—The disease may come on rapidly, as after a fright or an 
injury; more commonly it is gradual. According to Knife, the patients often 
complain in the early stages of severe racking pains in the lumbar region 
shooting down the thighs. A copious secretion of urine, with .increased thTrst, 
are the prominent features of the disease. The amount of urine in the twi n- 
ty-four hours may range from 20 to 40 pints, or even more. Trousseau speaks 
of a patient who consumed 50 pints of fluid daily and passed about 56 pints 
of urine in the twenty-four hours. In two of our cases, the amount passed 
was greater than that ingested in liquids and solids. The specific gravity is 
low, TOOJ.to 1.Q.05; the color is extremely pale and watery. The total solid 
constituents„msy not be reduced. The amount of urea has sometimes been 
found in excess. Abnormal ingredients are rare. Muscle-sugar, inosito, has 
been occasionally found. Albumin is rare. Traces of sugar have been met 
with. Naturally, with the passage of such enormous quantities of urine, there 
iB a proportionate thirst, and the only inconvenience of the disease is the 
necessity for frequent micturition and’ frequent drinking. The appetite is 
usually good, rarely excessive as in diabetes mellitus; hut Trousseau tells 
of the terror inspired by one of his patients in the keepers of those eating- 
houses where bread was allowed without, extra charge to the extent of each 
customer’s wishes, and says that the man was paid to stay away. The patients 
may be well nourished and health,y-looking. The disease in many instances 
does not appear to interfere in any way with the general health. The per¬ 
spiration is naturally slight and the skin is harsh. The amount of saliva is 
small and the mouth usually dry. The tolerance of alcohol is remarkable, 
and patients have been known to take a couple of pints of brandy, or a dozen 
or more bottles of wine, in the day. 

The course depends entirely upon Hie nature of the primary trouble. 
Sometimes, with organic disease, either cerebral or abdominal, the general 
health is much impaired; the patient becomes thin, and rapidly loses strength. 
In the essential or idiopathic eases, good health may be maintained for an 
indefinite period, and the affection has been known to persist for fifty years. 
Death usually results from some intercurrent affection. Spontaneous cure 
may take place. 

Diagnosis. —A low specific gravity and the absence of sugar in the urine 
distinguish the disease from diabetes mellitus. Hysterical polyuria may 
sometimes simulate it very closely. The amount of urine excreted may be 
enormous, and only the development of other hysterical manifestation* may 
enable the diagnosis to be made. This condition is, however, always transi¬ 
tory. 

In certain cases of chronic Bright’s disease a very large amount of urine 
of low specific gravity may be passed, but the presence of albumin and of 
hyaline casts, and the existence of heightened arterial tension, stiff vessels, 
mid hypertrophied left ventricle make the diagnosis easy. 

Treatment. —The treatment is not satisfactory. No attempt should be 
made to reduce the amount of liquid. Opium is highly recommended, but 
is of doubtful service. The preparations of valerian may be tried; either the 
powdered root, beginning with 5 grains three times a day, and increasing 
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until 2 drachms are taken in the day, or the valerianate of zinc, in 15-grain 
doses, gradually increased to 30 grains, three times a day. Anti-syphilitifl 
treatment should be thoroughly tried in those cases with a suspicious historjf 
Ergot, ergotin, antipyrin, the salicylates, arsenic, stryohnine, turpentine, and 
the bromides have been recommended. Electricity may be used. 

VH. RICKETS (Rhachitifl). 

Definition. —4 disease of infants, characterized by impaired nutrition of 
the entire body and alterations in the growing bones. 

Glisson, the anatomist of the liver, accurately described the disease in 
1650. The name is derived from the old English word wrickken, to twist. 
Glisson suggested to change the name to rhachitis, from the Greek, fidxis, 
the spine, as it was one of the first parts affected, and also from the similarity 
in the sound to rickets. 

Etiology.—Rickets exists in all parts of tho_wprld, JjuLia. .particularly 
marked among poor of the larger cities, who ate badly housed and ill fed. 
It is much more common in Europe than in America. •'In Vienna- and 
London_-fx«a-50.-to 80 per cent of all.the children at the clinics present 
s igns of rickets. It is a comparatively rare disease in Canada. In the cities 
of the TTpi tfifT States it is very^revalen^parfrcuTafTy'among the children of 
the-tregro and #f the Italian races. Want of sunlight, impure air, confinement, 
and lack of exerHse are important factors. Prolonged lactation and suckling 
' thA child during pregnancy are accessory influences in some cases. 

There is no evidence that the disease is hereditary. 

Rickets affects male and female children equally. It is a disease.of the 
first and second years of life, rarely beginning before the sixth month. Jenner 
has described a late rickets, in which form the disease may not appear until 
the ninth or even until the twelfth year, or later (the osteomalacia of pu¬ 
berty). Rickets has been regarded as a manifestation of congenital syphilis 
(Parrot). Syphilitic bones rarely, if ever, present the spongy tissue peculiar 
to-iiekets, and rhachitic bones never show the multiple osteophytes of syphi¬ 
lis. “ Syphilis modifies rickets; it does not create it ” (Cheadle). A faulty 
diet is 4he essential factor -in the production of the disease. Like scum, 
rickets may be found in the families of the wealthy under perfect hygienic 
conditions. It is most common in children fed on condensed milk, the vari¬ 
ous proprietary foods, cow’s milk, and food rich in starches. “ An analysis 
of the foods on which rietabts is mag frequently and certainly produced shows 
invariably a deficiency in two of flRhief elements so plentiful in the standard 
food of young animals—namely, animal fat and proteid” (Cheadle). Bland 
‘ Sutton’s interesting experiment with the lion’s cubs at the “ Zoo " illustrates 
this point. When milk, pounded bones, and cod-liver oil were added to the 
meat diet the rickets disappeared, and for the first time in the history of the 
socletythe cubs were reared. Associated with the defect in food is a lack of 
proper assimilation of the lime salts. 

Morbid Anatomy. —Glisson’s original description of the external appeal 
ances of the body of a rickety child is remarkably complete; indeed, the 
entire monograph is an enduring monument to the skill and powers of obser¬ 
vation of this great physician. “(1) An irregular or unusual proportion of 
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§» part 8 - Ttle ^ead is evidently larger than normal, and the face fatter in 
to the other parts. . . . (3) The external members and muscles 
jfcthe. wh alft hufo . w e - aoon to be^elicate and emaciated, as though consumed 
by or tabes, and this (so* far as we know) is always observed in those 

dead of this affection. (3) The whole skin, both the true and the fleshy and 
fatty layers, isJlaccid and rather pendulous, like a loose glove, so that you 
think it could hold much more flesh. (4) About, the joints, especially in the 
wasteland aqMea, .there are certain protuberances wliiqh, if opened, are seen 
tp,„&08& not in the fleshy or membranous parts, but in the ends of the bones 
themselves, especially in ihek .epiphyses. 0). The joints, limbs, and habitus 
of all these external parts are less firm and rigid, less inflexible than in 
other dead bodies, and the neck scarcely becomes rigid, a frignre post, mor¬ 
tem, or to a loss extent than in other cadavers. (6) The chest externally is 
thin-and- much narrowed, especially beneatli the scapula', as though com¬ 
pressed from the sides, and the sternum accuminated like the keel of a ship 
or the breast of a fowl. (7) The ends of the ribs which join with the 
cartilag e s -ef. the sternum are nodular, like the ends of*the wrists and 
ankles.” 

He also describes the prominent..abdomen, the enlnxgedLJixer, and the 
changes in the mesenteric glands. 

The bones show the most important changes, particularly the ends of the 
long hones and the ribs. Between the shaft and epiphyses a slight bulging 
is apparent, and on section the zone of proliferation, which normally is 
represented by two narrow bands, is greatly thickened, bluish in color, more 
irregular in outline, and very much softer. The width of this cushion of 
cartilage varies from 5 to 15 mm. The line of ossification is also irregular 
and more spongy and vascular than normal. The periosteum strips off very 
•eadily .from the shaft, and beneath it there may be a spongy tissue not 
mlike. decalcified bone. The practical outcome of these changes is an imj 
perfect ossification, so that the bone has neither the natural rate of growth 
aor the normal firmness. In the cranium there may be large areas, partied 
larly'fir'fBe"pafieto-occipital region, in which the ossification is delayed, pro¬ 
ducing the so-eallpi} pyjjpio-tahes. so that the bone yields readily to pressure 
with the finger. There are localized depressed spots of atrophy, which, on 
pressure, give the so-called "parchment crackling.” Flat hyperostoses arise 
on the outer table, particularly on the frontal and parietal bones, producing 
the characteristic broad forehead with prominent frontal eminences, a con¬ 
dition sometimes mistaken for hydrocephalus. * 

Kassowitz, the leading authority on the anatomy of rickets, regards the 
hyperaemia of the periosteum, the marrow, the cartilage, and of the l>one 
itself as the primary lesion, out of which all the others arise. This disturbs 
the normal development of the growing bone and excites changes in that 
already formed. The cartilage cells in consequence proliferate, the matrix 
is softer, and as a result the bone which is formed from this unhealthy car¬ 
tilage is lacking in firmness and solidity. In the bone already formed this 
excessive vascularity exaggerates the normal processes of absorption, so that 
the relation between removal and deposition is disturbed, absorption taking 
place too rapidly. The new material is poor in lime salts. Kassowitz nas 
Proved experimentally that hyperaemia of bone results in defective deposition 
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of lime salts. It is interesting to note that GUisson attributed rickets to 
disturbed nutrition by arterial blood, and believed the changes in the long 
bones to be due to excessive vascularity. 

The chemical analysis of rickety bones shows a marked diminution in 
the calcareous salts, which may be as low as 25 or 35 per cent. 

The liver aqd spleen are usually enlarged, and sometimes the mesenteric 
glands. As Geo suggests, these conditions probably result from the general' 
state of the health associated with rickets. Bcneke has described a relative 
increase in the size of the arteries in rickets. 

Symptoms. —The disease tomes on insi diously a bout, the poring nf vtoniL 
tion, before the child begins to walk. Mild grades of it are often overlooked 
in the families of the well-to-do. In many cases ^digestive disturbances., pre- 
•ede the appearance of the characteristic lesions, and the nutrition of the 
illd is"markedly impaired. There is usually ^sl ight fever, the child is 
•ritab le and tfe stles s. and^s lccps badly . If he has already walked, he now 
lows a marked disinclination to do so, and seems feeble and u nstead y m 
is gait . Sir William Jenner has called attention to three ge neral svinp toiin 
f great importance^ Firs t, a diffuse soreness of the body, so that, the child 
ries when an attemptTsmadc fo'move ft, and prefers to keep perfectly still. 
.TufTis often a marked and suggestive symptom. ^Secondly, slight .fever 
100° to 101. 5°), with agpiuXB»l..restlessne3s T . and.a. tmlnncy to, Ihrgw off 
he bed clothes. This may be partly due to the fact that the general soiw- 
.iveness is such that even their weight may be distressing. And, thirdly. 
irofuse sw eating, particularly about .the head and neck, so that in the morn¬ 
ing the pillow is found soaked with perspiration. 

<g Th e tisane s become soft and flab by *f the skin i s pale; and from a healthy, 
plnmp condition, th£, child becomes ppny -and feebly The muscular weak¬ 
ness may be marked, particularly in the legs, and paralysis may be suspected. 
This so-called pseudo-paresis of rickets results in part from the flabby, weak 
condition of the Tegs and in part from the pain associated with the mo\e- 
ments. Coincident with, or following closely upon, the general symptoms 
the characteristic skeletal lesions are observed. Among the first of these to 
npppar ffrp. obangRa in the, ribs, at the junction of the bone with the car¬ 
tilage, forming the so-called rickety rosary. When the child is thin these 
nodules may be distinctly seen, and in any case can be easily made out by 
touch. They very rarely appear before the third month. They may increase 
in size up to the second year, and are Tarely seen after the fifth year. The 
} thorax.undergoes important changes. Just outside the junction of the car¬ 
tilages with the ribs there is an oblique, shallow depression extending doaii- 
warcTand outward. tr ansv erse curve,, sometimes called TTprriann’a gmaic. 
passes outward from the level of the ensiform cartilage toward the axilla, and 
may be deepened at each inspiration. It is rendered more prominent by the 
eversion and prominence of the costal border. The sternum projects, par¬ 
ticularly in its lower half, forming the so-called pigeon or chicken breast. 
These ehanges in the thorax are not peculiar, however, to rickets, and are 
much more commonly associated with hypertrophy of the tonsils, or any 
trouble which interferes with the free entrance of air into the lungs. The 
spine is often carved posteriorly, the processes are prominent; lateral curva¬ 
ture is not so common. 
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/■S'jfe' tead of a - ricket y child usually looks large in proportion both to the 

‘body anq.-the face, and the foatanelles remain open for a long time. There 
are areas, p arti cularly in the parieto-occipital regions, in which ossification is 
imperfect; and the bone may yield to the pressure of the finger, a condition 
to which the term cranio-tabes has been given. The relation of this condition 
to rickets is still somewhat doubtful, as it is very often associated with syphi¬ 
lis—in 47 of 100 cases studied by George Carpenter. Coincidentlv with this, 
hyperplasia proceeds in the frontal and parietal eminences, so that these por¬ 
tions of the skull increase in thickness, and may form irregular bosses. In 
one-type the skull may be large and elongated, with the top considerably 
flattened. In another, and perhaps more common case, the shape of the skull, 
when seen from above, is rectangular—the caput qundratum. The skull looks 
large in proportion to the face. The forehead is broad and square, and the 
frontal eminences marked. The anterior fontanelle is late in closing, and 
may remain open until the third or fourth year. The skin is thin, the veins 
are full and prominent, and the hair is often rubbed from the back of the 
skull. In contradistinction to the cranio-tabes is the condition of cranio- 
sclerosis, which has also been ascribed to rickets. 

On placing the ear over the anterior fontanelle, or in the temporal region, 
a systolic murmur may frequently be heard. This condition, first described 
by John D. Fisher, of Boston, in 1833, is heard with the greatest frequency 
in rickets, but its presence and persistence in perfectly healthy infants have 
been amply demonstrated. The murmur is rarely heard after the fifth year. 
A knowledge of the existence of this systolic brain murmur may prevent 
errors. A case has been reported as an instance of tumor of the brain. 

Changes occur in the bones of the face, chiefly in the maxilla;, which are 
reduced in size. The normal process of dentition is much disturbed; indeed, 
late teething is one of the marked features in rickets. The teeth which appear 
may be small and badly formed. 

In the upper limbs changes in the scapula; are not common. The clavicle 
may be thickened at the sternal end, and there may be thickening near the 
attachment of the stemo-cleido muscle. The most noticeable changes are 
at the lower ends of the radius and ulna. The enlargement is at the junction- 
area of the shaft and epiphysis. Less evident enlargements may occur at the 
lower end of the humerus. In severe cases the natural shape of the bones 
of the arm may be much altered, since they have had to support the weight of 
the child in crawling on the floor. The changes in the pelvis are of special 
importance, particularly in female children, as in extreme cases they lead to 
great deformity, with narrowing. In the legs, the lower end of the tibia first 
becomes enlarged; and in slight cases it may alone be affected. In the severe 
forms the upper end of the bone, the corresponding parts of the fibula, and 
the lower end of the femur become greatly thickened. If the child walks, slight 
bowing of the tibis inevitably results. In more advanced cases the tibise, and 
even the femora, may be arched forward. In other instances the condition of 
knock-knee occurs. Unquestionably the chief cause of these deformities is 
the weight of the body in walking, but muscular action takes part in it. The 
green-stick fracture is not uncommon in the soft bones of rickets. 

These changes in the skeleton proceed slowly, and the general symptoms 
vary a good deal with their progress. The child becomes more or less ema- 
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dated, though “ fat rickets ” is by no means uncommon, and a child may be 
well nourished but “ pasty ” and flabby. Fever is not constant, but in actively 
progressing changes in the bone there is usually a slight pyrexia. The abdo-^ 
men is large, “pot-bellied,” due partly to flatulent distention, partly to en-i 
largement of the liver, and in severe cases to diminution of the volume of thr 
thorax. The spleen is often enlarged and readily f^pable. The urine 
stated to contain an excess of lime salts, but Jacobi and Barlow say this has 
not been proved. No special or peculiar changes, indeed, have as yet been 
described. There is usually slight ansemia, the haemoglobin is absolutely and 
relatively decreased; a leueocytosis may or may not be present; it is more 
common with enlargement of the spleen (Morse). Many rickety children 
show marked nervous symptoms; irritability, peevishness, and sleeplessness 
are constantly present. Jenner called attention to the close relationship which 
existed between rickets and infantile convulsions, particularly to the fits 
which occur after the sixth month. Tetany is by no means uncommon, it 
involves most frequently the arms and hands; occasionally the legs os well. 
Laryngismus stridulus is a common complication, and though not, as some 
state, invariably associated, yet it is certainly much more frequent in rickety 
than in other children. Severe rickets interferes seriously with the growth 
of a child. Extreme examples of rickety dwarfs are not uncommon. Acute 
rickets, so called, is in reality a manifestation of scurvy and will be described 
With that disease. 

Prognbsis.—-The disease is never in itself fatal, but the condition of the 
child is such that it is readily carried off by intercurrent affections, particu¬ 
larly those of the respiratory organs. Spasm of the larynx and convulsions 
occasionally cause death. In females the deformity of the pelvis is serious, 
as it may lead to difficulties in parturition. 

Treatment.—The better the condition of the mother during pregnancy 
the less likelihood is there of the development of rickets in the child. Rapidly 
repeated pregnancies and suckling of a child during pregnancy seem impor¬ 
tant factors in the production of the disease. Of the general treatment, 
attention to the feeding of the child is the first consideration. If the mother 
is unhealthy, or can not from any cause nurse the child, a suitable wet-nurse 
should be provided, or the child must be artificially' fed, in which case cow’s 
milk, diluted according to the age of the child, should constitute the chief food. 
Care should be taken to examine the condition of the stools, and if curds are 
present the child is taking too much, or it is not sufficiently diluted. Barley- 
water or carefully strained and well-boiled oatmeal gruel form excellent addi¬ 
tions to the milk. 

The child should be warmly clad and should be in the fresh air and 
sunshine the greater part of the day. It is a “ vulgar error ” to suppose that 
delicate children can not stand, when carefully wrapped up, an even low tem¬ 
perature. The child should be bathed daily in warm water. Careful friction 
with sweet oil is very advantageous, and, if properly performed, allays rather 
than aggravates the sensitiveness. Special care should be taken to prevent, 
deformity. The child should not be allowed to walk, and for this purpose 
splints applied so as to extend beyond the feet are very effective. Of medi¬ 
cines, phosphorus has been warmly recommended by Kassowitz, and its n ?e 
is also advised by Jacobi. The child may be given gr. ifr two or three times 
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a day*, dissolved in olive oil. The best preparation in such cases is the elixir 
phosphori, six to ten or twelve minims three times a day (Jacobi). Cod- 
liver oil, in doses of from a half to one teaspoonful, is very advantageous. 
The syrup of the iodide of iron may bo given with the oil. The digestive 
disturbances, together with the respiratory and nervous complications, should 
I^Seive appropriate tre^mcnt. 


Vm. OBESITY. 


Corpulence, an excessive development of the bodily fat—an “ oily dropsy.” 
in the words of Lord Byron—is a condition for which we are consulted in 
three-groups of cases. First, there are per.-ons of both sexes who have an 
hereditary tendency to obesity. Secondly, there is an increasing number of 
cases of obesity in children, particularly in the Ignited States, associated with 
bad habits in eating, and usually carelessness and lack of control on the part, 
of the parents. Thirdly, and most frequently, we are consulted by women 
at the middle period of life, who are troubled with an over-growth of fat. 
While as a rule fat is no sign of health, and particularly in children may be 
associated with anaemia and rickets, on the other hand a great many stout 
persons enjoy unusual vigor. Nor is obesity always associated with_oxer- 
eating. Many stout persons are light eaters, and chlorotic girls with de¬ 
praved or poor appetites may be very plump. After forty, as Sir James Paget 
remarks, we tend to become either thin or fat, and the former are usually 
happier and live longer. Too much food and too little exercise are largely 
responsible in about half of the eases, but in the hereditary ones these factors 
do not prevail, and this is a point to be borne in mind very carefully in the 
question of treatment. As Duckworth states, gout is an important agent in 
majjy.jnafcces. 

A remarkable form seen occasionally is acute obesity in which as much as 
seventy pounds in weight may be gained in six or eight months. In one ease 
it was associated with marked cardiac wgftkncss and extreme dyspnma on 


exertion. 

In obesity it is now generally conceded that the carbohydrates, which were 
bo long blamed, are not at fault, since they arc themselves converted into 
watet-ani oacbon dioxide. On account, however, of the facility with which 
they are utilized for the purposes of oxidation, the albuminous elements of 
the food are less readily oxidized and not so fully decomposed, and the fat 
is in reality separated from them. So, too, the fats themselves are not so 
prone to cause obesity as the carbohydrates, being less readily oxidized and 
interfering less with the complete metabolism of the albuminous elements. 

An extraordinary phenomenon in excessively fat young persons is an un¬ 
controllable tendency do sleep—like the fat boy in Pickwick I have seen 
one instance of it. Caton has reported a case. Sainton (Narcolepn, 
Olesiti, Rev. Neurologique, 1901) regards it as auto-toxic in origin. 

Tnatment. —We U in mind .t the «** the ."I™*” 

Pocmtes (Aphorism III), speaking of ft full hahit of m y. , to an 
depletions are dangerous, and that the reduction mus no oge history 
oxtrem?T~*' M T7ie' aphorism of the celebrated Georg 6 J 11 , » 0 besitv in 

records one of the most successful instances of the treatment of obesity 



482 


CONSTITUTIONAL DISEASES. 


literature), quoted at page 463, contains the essence of good sense* on the 
subject. Put in other words, it reads—We eat too much after 'forty yean 
of age. . "i .J 

We are often consulted by persons in whose family obesity 
give rules for the prevention of the condition in children or in wepfen ap-* 
proaching the climacteric. In_the case of children. |gry much may ip done 
by regulating tjjjfaiet, reducing the starches and fats .in. the food, notlallow- 
ing the child re?™ eat sweets, and encouraging systematic exercises. In the 
case of women' who tend to grow stout after child-bearing or at the climac¬ 
teric, in addition to systematic exercises, they should be told to avoid taking 
too much food, and particularly to reduce the starches and sugars. There 
are a number of methods or systems in vogue at present. In the celebrated 
one of Banting, the carbohydrates and fats were excluded and the amount 
of food was greatly reduced. Ebstein allows more fat, 

Oertel’s method is given under the treatment of fatty heart. He reduces 
the amount of liquid taken, and this is practically, too, the so-called Schwen¬ 
inger cure, in which liquids are allowed only two hours after the food. 

Von Noorden’s dietary, given in his exhaustive article in Nothnagel’a 
Handbuch, is as follows: Eight o’clock, 80 grammes of lean, cold meat, 25 
grammes of bread, one cup of tea, with a spoonful of milk, no sugar. Ten 
o’clock, one egg. Twelve o’clock, a cup of strong meat broth. One o’clock, 
a small plate of meat soup flavored with vegetables, 159 grammes of lean 
meat of one or two sorts, partly fish, partly flesh, 100 grammes of potatoes 
with salad, 100 grammes of fresh fruit, or compote without sugar. Three 
o’clock, a cup of black coffee. Four o’clock, 200 grammes of fresh fruit. 
Six o’clock, a quarter of a litre of milk, if desired, with tea. JEight- o’clock, 
125 grammes of cold riteat, or 180 grammes of meat weighed raw jfcl grilled, 
and eaten with pickles or radishes and salad, 30 grammes of QnHn bread, 
and two or three spoonfuls of cooked fruit without sugar. HirMievcs it 
” more satisfactory to give in addition to the three meals smaller quantities 
of food at shorter intervals, so as to obviate the tendency to weakness which 
these patients often experience. In addition he allows twice in the day 
a glass of wine. The use of mineral water, weak tea, or lemonade is not 
limited at the meal times or in the intervals. An occasional "hunger-day” 
is given. 

In the treatment of extreme obesity it is very much better that the patient 
should be in hospital, or under the care of a nurse, who will undertake the 
proper weighing and administration of the food. 

The thyroid extract should be used only in a systematic “cure.” Five 
grains three times a day is a sufficient dose. In conjunction with the diet anc 
exercises, it is useful, but it should not be ordered indiscriminately to fa' 
persons. » 

Adiposis Dolorosa (Dercum's Disease ).—“ A disorder characterised b; 
irregular, symmetrical deposits of fatty masses in various portions of th 
body, preceded by or attended with pain.” It is an affection of womer 
occurring at the middle period of life. In association with neuralgic pa' n; 
fatty swellings occur in various parts of the body. T he bunches of fat 
form huge masses, pendulous, and of a pultaceous conUftence. They do « 
occur on the hands, feet, or face. It differs from other forms of obesity i 
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it’ll lUTTipy distribution. and in the nervous disturbances in the form of pains 
and parmsthesias. The nature of the trouble is unknown. 

In acase of Burr's, and in one of Dercum’s. the thyroid .gland,-ahattud' 
Dcrcum tells me that lie has seen improvement from the 
use of the thyroid extract, and in one ease there was a complete disappear¬ 
ance of* all the neuritic, symptoms, and a great diminution in the size of the 
fatty deposits. 


SB 



SECTION V. 


DISEASES OE THE DIGESTIVE SYSTEM. 


A DISEASES OE THE MOUTH. 

STOMATITIS. 

(1) Acute Stomatitis.—Simple or erythematous stomatitis, the common¬ 
est form, results from the action of irritants of various sorts. Frequent at 
all ages, in children it is usually associated with dentition and with gastro¬ 
intestinal disturbance, particularly in ill-nourished, unhealthy subjects; in 
adults it may follow the abuse of tobacco, or the use of too hot or too highly 
seasoned food; it is a concomitant of indigestion, or of)the specific fevers. . 

The affection may be limited to the gums and lips or may extend over 
the whole surface of the mouth and include the tongue. There is at first 
superficial redness and dryness of the membrane, followed by increased secre¬ 
tion and swelling of the tongue, which is furred, and indented by the teeth. 
There is rarely any constitutional disturbance, but in children there may be 
slight elevation of'temperature. The condition is sufficient to caul* consid- 
verable discomfort, sometimes amounting to actual distress and pain, particu¬ 
larly in mastication. 

In infants the mouth should be carefully sponged after each feeding. A 
mouth-wash of borax or the glycerin of borax may bo used, and in severe 
cases, which tend to become chronic, a dilute solution of nitrate of silver (3 
or 4 grains to the ounce) may he applied. 

(2) Aphthous Stomatitis.—This form, also known as follicular or vesicu¬ 
lar stomatitis, is characterized by the presence of small, slightly raised spots, 
from 2 to 4 mm. in diameter, surrounded by reddened areolse. The spots 
appear first as vesicles, which rupture, leaving small ulcers with grayish bases 
and bright-red margins. They are seen most frequently on the inner surfaces 
of the lips, the edges of the tongue, and the cheeks. They are seldom present 
on. the mucous membrane of the pharynx. This form is met with most often 
in children under three years. It may occur either as an independent affec¬ 
tion or in association with any one of the febrile diseases of .childhood or 
with an attack of indigestion. The crop of vesicles comes out with groat 
rapidity and the little ulcers may be fully formed within twenty-four hours. 
The child complains of-soreness of the mouth and takes food.. with, reluctance. 
The-.buceal secretions are increased, and the breath is heavy, but not fou ■ 
The constitutional symptoms are usually those of the disease with which the 
aphtha; are associated. The disease must not be confounded with thrush. 
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;jf» »py tial pn-imitp has been found in connection with it. It is not a serious 
'condition, and heals rapidly with the improvement of the constitutional state. 
Infers.oases it may extend to the pillars of the fauces and to the pharynx, 
|and;produce ulcers which are irritating and difficult to heal. 

£ ulcer should he touched with nitrate of silver and the month should 

lira tlspaghly cleansed after taking food. A wash of chlorate of potassium, 
for of borax and glycerin, may he used. The constitutional symptoms should 
receive careful attention. 

Here may be mentioned a curious affection which has been observed chiefly 
in southern Italy, and which is characterized by a pearly-colored membrane 
with induration, immediately beneath the tongue on the framum (Riga's 
dis$tpe). There may bo much induration and ultimately ulceration. It 
occurs in both healthy and cachetic children, usually about the time of the 


eruption of the first teeth. Tt is sometimes epidemic. 

,(3) Ulcerative Stomatitis.—This form, which is also known by the names 
of fetid stomatitis, or putrid, sore moulli, occurs particularly in children after 
the first dentition. It may prevail as a wide-spread epidemic in institutions 
in which the sanitary conditions arc* defective. It has been- met with in jails 
and camps. , Insufficient and unwholesome food, improper ventilation, and 
prolonged damp, Cold weather seem to be special predisposing causes. Lack 
of cleanliness of the mouth, the presence of carious teeth, and the collection 
»of tartar around them favor the occurrence of the disease. The affection 


spreads like a specific disease, but the microbe has not yet been isolated. It 
has been held that the disease is the samo as the foot-and-mouth disease of 
cattle, and that it is conveyed by the milk, but there is no positive evidence 
on these points. Payne suggests that the virus is identical with that of con¬ 


tagious impetigo. 

Thtf^baorbid process begins at the margin of the gums, which become 
swollen and red, and bleed readily. Ulcers form, the bases of which are 1 * 
covered with a grayish-white, firmly adherent membrane. In severe cases the 
teeth may become loosened and necrosis of the alveolar process may occur. 
The ulcers extend along the guin-line of the upper and lower jaws; the tongue, 
lips, and mucosa of the cheeks are usually swollen, but rarely ulcerated. 1 hero 
is salivation, the breath is foul, and mastication is painful. The submaxillary 
lytnph-glands arc enlarged. An exanthem- may break out and be mistaken 
for measles. The constitutional symptoms arc often severe, and in debilitated 


children death sometimes occurs. . 

In the treatment of this form of stomatitis chlorate of potassium has been 
found*to be almost specific. It should be given in doses of 10 grains three 
times a day, to a chil d, and to an adult double that amount. Locally d may 
be used as a mouth-wash, or the powdered salt may be applied directly to the 
ulcerated surfaces. When there is much fetor, a solution of potassium per¬ 
manganate may be used as a wash, and an application of nitrate of silve 

^There ^are 1 several other varieties of ulcerative sore 
entirely from this form. Ulcers of the mouth arc common mi m 
and are usually seen on the mucous membrane of t e ips Thev 

arise from £mucous follicles, and are from » to 5 mm m diameter^Th^ 
may cause little'or no inconvenience; but m some inst y ^ 
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painful and interfere seriously with the taking of food and its mastication. 
As a rule they heal readily after the application of nitrate of silver, and the 
condition is an indication for tonics, fresh air, and a better diet. 

Recurring outbreaks of an herpetic, even pemphigoid, stomatitis are seen 
in neurotic individuals (stomatitis neurotica chronica, Jacobi). It may pre¬ 
cede or accompany the fatal form of pemphigus vegetans. 

Pa rrots de scribes the occasional appearance in new-born, debilitated chil¬ 
dren of small ulcers symmetrically placed on the hard palate on eithw side 
of the middle line. They rarely heal, but tend to increase4n. size, and may 
involve the bone. 

Bednar’s-.aphthm consist of small patches and ulcers on the hard palate, 
caused as a rale in young infants by the artificial nipple or the nurse’s 
finger. 

(4) Parasitic Stomatitis ( Thrush; Soor; Muguet ).—This affection, most 
commonly seen in children, is dependent upon a fungus, Saccharomyces 
albicans, called by Robin O'idium albicans. It belongs to the order of 
yeast fungi, and consists of branching filaments, front the ends of which 
ovoid torula cells develop. The disease does not arise apparently in a normal 
mucosa. The use of an improper diet, uncleanliness of the mouth, the acid 
fermentation of remnants of food, or the occurrence, from any cause, of ca¬ 
tarrhal stomatitis predispose to the growth. In institutions it is frequently 
transmitted by unclean feeding-bottles, spoons, .etc. It is not confined to 
children, but is met with in adults in the final stages of fever,’in chronic 
tuberculosis, diabetes, and in cachectic states. The parasite grows in the 
upper layers of the mucosa, and the filaments form a dense felt-work among 
the epithelial cells. The disease begins on the tongue and is seen in the form 
of slightly raised, pearly-white spots, which increase in size and gradually 
coalesce. The membrane thus formed can be readily scraped off, leaving an 
intact mucosa, or, if the process extends deeply, a bleeding, slightly ulcerated 
surface. The disease spreads to the cheeks, lips, and hard palate, and may 
involve the tonsils and pharynx. In very severe cases the entire buccal mucosa 
is covered by the grayish-white membrane. It may even extend into the 
oesophagils and, according to Parrot, to the stomach and crecum. It is occa¬ 
sionally met with on the vocal cords. Robust, well-nourished children arc 
sometimes affected, but it is usually met with in enfeebled, emaciated infants 
•with digestive or intestinal troubles. In such cases the disease may persist 
for months. 

The affection is readily recognized, and must not be cqpfounded with 
aphthous stomatitis, in which the ulcers, preceded by the formation of vesi¬ 
cles, are perfectly distinctive. In thrush the microscopical examination shows 
the presence of the characteristic fungus throughout the membrane. In this 
condition, too, the mouth is usually dry— a striking contrast to the salivation 
accompanying aphthae. 

Thrush is more readily prevented than removed. The child’s mouth 
should be kept scrupulously clean, and, if artificially'led, the Jetties should 
be thoroughly sterilized. Lime-water or any other alkaline fluid, such as the 
bicarbonate of soda (a drachm to a tumbler of water), may be employed. 
When the patches are present these alkaline mouth-washes may be continued 
after each feeding. A spray of borax or of sulphite of soda (a drachm to 
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the ounce) or the black wash with glycerine may be employed. The permnn- 
ganatejf potassium is also useful. The constitutional treatment is of equal 
importance, and it will often be found that the thrush persists, in spite of 
all, iocal measures, until the general health of the infant is improved by 
ehanjjje oi air or the relief of the diarrhoea, or, in obstinate cases, the substi¬ 
tution of a natural for the artificial diet. . 

(f>) Gangrenous Stomatitis ( Oancrvm Oris; Noma). —An affection char¬ 
acterised by a rapidly progressing gangrene, starting on the gums or cheeks, 
and leading to extensive sloughing and destruction. This terrible, but for¬ 
tunately rare, disease is seen only in children under very'unsanitary conditions 
or dnringiconvalescence from the acute fevers. It is more common in girls 
thattjn hoys. It is met with between the ages of two and five years. In at 
least one-half of the cases the disease has occurred'during convalescence from 
measles. Cases have been seen also after scarlet fever and typhoid. 'Hie 
mucous membrane is first affected, usually of the gums or of one cheek. The 
process begins insidiously, and when first seen there is a sloughing ulcer of 
the mucous membrane, which spreads rapidly and leads to brawny induration 


of the skin and adjacent parts. The sloughing extends, and in severe cases 
the cheek is perforated. The disease may spread to the tongue and chin; 
it may invade the bones of the jaws and even involve the eyelids and ears. In 
mild cases an ulcer forms on the inner surface of the cheek, which heals or 


may perforate and leave a. fistulous opening. Naturally in such a severe 
affection the>constitutional disturbance is very great, the pulse is rapid, the 
prostration extreme, and death usually takes place within a week or ten days. 
The temperature may reach 103° or 101°. Diarrhoea is usually present, and 
aspiration pneumonia often develops. H. R. Wharton has described a case 
in which there was extensive colitis. Bishop and Ryan have isolated an organ¬ 
ism which resembles in all points the diphtheria bacillus of reduced virulence. 

The treatment of the disease is unsatisfactory. In many cases the onset 
is so insidious that there is an extensive sloughing sore when the case first 
‘ comes u nder observation. Destruction of the sore by the cautery, either the 
Paquelin or fuming nitric acid, is the most effectual. Antiseptic applications 
should be made to destroy the fetor. The child should be carefully nourished 


and stimulants given freely. . , 

- (6) Mercurial Stomatitis (Ftyalism ).—It occurs chiefly m persons who 
have a,special susceptibility, and rarely now as a result of the excessive use 
of the drug. It is met with also in persons whose occupation necessitates 
! tile-constant handling of mercury. It often follows the .administration of 
1 repeated amalldoses. Tlius, a patient with'heart-disease who was ordered 
an eighth of a grain of calomel every three hours for diuretic purpose* Imb 
after taking eight or ten doses, a severe stomatitis, which persisted for , u 
weeks.-* I have known it to follow the administration of small doses g^y 
powder. ‘The patient complains first of,a metallic taste m , 

gums become swollen, red, and sore, mastication is difficult the sah 
become enlarged and painful, and there is a great increase ,j 

The tongue is.swollen, the) breath has a foul odor, an , i ^ 

greases, there may bemleeration of the mucosa, an , ig ggn- 

°f the jaw. Although troublesome and distressing, Instances in 

ous, aid recovery usually takes place in a couple of weeks. .^stances in 
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which the teeth become loosened or 'lfitft.eh.ed or in which tho inflammation 
extends to the pharynx and Eustachian tubes are rarely seen now. 

, The administration of mercury should be suspended so soon as the gums 
are “touched.” Mild cases of the affection subside within a few days and 
require only atsimple mouth-wash. In severer cases th® chlorate of potassium 
may be given internally, and used to rinse the mouth. nThe bowels should lie 
freely opened; the patient should take a hot bath every evening and should 
•drink plentifully of alkaline mineral waters. < Atropine is sometimes service¬ 
able, and may be given in doses of of a grain twice a day. i Iodine is also 
recommended. When the salivation is severe and protracted, the patient be¬ 
comes much debilitated and anaemic, so that a supporting treatment is indi¬ 
cated. The diet is necessarily liquid, for the patient finds the chief difficulty 
in taking food. If the pain is severe a Dover powder may be given at 
night. 

Here may be appropriately mentioned the influence of stomatitis, particu¬ 
larly the mercurial form, upon the developing teeth of children. The con¬ 
dition known as erosion, in which the teeth are honeycombed or pitted owing 
to defective formation of enamel, is indicative, as a rule, of infaoffl.Q..fitomft- 
tit». Such teeth must be distinguished carefully from those of congenital 
syphilis, which may of course coexist, but the two conditions are distinct. Tho 
honeycombing is frequently seen on the incisors; but, according to Jonathan 
Hutchinson, the test teeth of infantile stomatitis arc the first permanent 
molars, then the incisors, “ which are almost as constantly pitted, eroded, and 
of bad color, often showing the transverse furrow which crosses all the teeth 
at the same level.” Magitot regards these transverse furrows as the result 
of infantile convulsions or of severe illness during early life. He thinks they 
are analogous to the furrows on the nails which so often follow a serious 
disease. 

(7) Geographical Tongue (Eczema of the Tongue ).—A yemarkable des¬ 
quamation of the superficial epithelium of the tongue in circinate patches, 
which spread while the central portions heal. Fusion of patches leads to areas 
with sinuous outlines. When extensive the tqngue may be covered with these 
areas, like a geographical map. The affection causes a good deal of itching 
and heat, and may be a source of much mental worry to the patients, who 
often dread lest it may be a commencing cancer. 

The etiology of the disease is unknown. It occurs in infants and chil¬ 
dren, and it is not very infrequent in adults. It has been regardedres a gouty 
manifestation, and transient attacks may accompany indigestion. It is very 
liable to relapse. In adults it may prove very obstinate, and I know of one 
instance in which the disease persisted in spite of all treatment for more than 
two years. Solutions of nitrate of silver give the most satisfactory results in 
relieving the intense burning. 

There is a troublesome affection, not unlike the geographical tongue, as 
the patients have the same sense of burning and pain on eating. It is a 
superficial glossitis, limited usually to the border and point of Die tongue, 
which presents irregular reddish spots, looking as if the epithelium was rc-. 
mated, and the papilla are reddened and swollen. The condition is sometimes 
known as ffiillflr’fl g 1naaitia Local treatment with nitrate of silver as a rule 
gives relief. 
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(8) Liukoplakia buccali*. —Samuel Pluiubo described the condition aa 
'i ^thuqpis tinau alis. It has also been called buccal psoriasis and leuco-keratosis 
‘mucosa oris. The following forms occur: (a) Small white spots upon the 
tpngue, slight^ raised, even papillomatous— lingual coma. (6) Diffuse thick¬ 
ening of the epithelial coating of the tongue, either a thin, bluish-white color 
or opaque white, depending upon the thickness. It is patchy, and more often 
Upon the dorsum and sides, (c) Diffuse oral leukoplakia, a rcmarknblo con- 
diti sj in which the roof of the mouth, the gums, lips, and cheeks arc covered 
-^itlTan opaque white, sometimes smooth, sometimes fissured, rugose layer. 
In this wide-spread form the tongue may be spared. The visible mucosa of 


the lips may be involved, and occasionally the genital mucosa. 

While appearing spontaneously, the condition is most common in heavy 
smokers, and has been called smoker’s tongue. Epithelioma occasionally 
starts from the localized patches. A majority of the patients have had syphi¬ 
lis, but the condition does not yield, as a rule, to specific treatment. There 
is a glossy, flat atrophy of the posterior part of the tongue, also believed to 
he syphilitic (Virchow). 

Leukoplakia is a very obstinate affection. All irritants, such as smoke and 
very hot food, should be avoided. I vocal treatment with one-half-pcr-ccnt 
corrosive sublimate or a one-per-cent chromic-acid solution has been recom¬ 
mended. The propriety of active local treatment is doubtful. Papillomatous 
outgrowths should be cut off. The X-rays may be tried. The most extensive 
form may disappear spontaneously. 

(D) Fetor Oris.—The practitioner is frequently consulted for foul breath, 
and is daily made aware of its wide-spread prevalence. Too often he is himself 
the subject of the condition, to the disgust of his patients, with whom ho 
has to come into such close contact. It is impossible to give even a list of all 
the causes which are mentioned. The following are a few of tho more im¬ 
portant: (1) In connection with indigestion and the associated catarrhal 
disturbances in the mouth, pharynx, and stomach. The breath is “ heavy,” 
as the mothers say. A simple mouth-wash and a mercurial purge suffice to 
remove it. In a more serious disease of the stomach the breath may lie foul, 
and occasionally, in sloughing cancer, horribly stinking. (2) Local condi¬ 
tions in the mouth: (a) All the forms of stomatitis. Smokers should re¬ 
member that, apart altogether from the smell of tobacco, their breath in the 
morning is usually, to say the least, “heavy. (b) -Pyonrltna a veo 
This is the most common cause of foul breath m adults, and 's almos c n- 
stantly present after middle life, causing a perfectly distinctive odor only too 
well known to all of us. To.feat for .thfcpmamee Ara^a hit of stou thread 
oUfcudgB-of a sheet of paper high up between the teeth and the gums and] 
•then smell it. Scrupulous treatment of the gums by a cn is ^ jj 

daily scourine etc. (3) The tonsillar diseases. In the crypts of the tonsils 
the epithelial debris accumulates, and, invaded by lmcro-oigamsms, g 
forms the little round or triangular bodies which ^ 
lacunae, and when pressed between the 

The fetor oris from this cause is quite distinctive. To ft ^ tong}l> 
child or adult, smell the finger after it has bexm rubbed fi . P° h 

Local treatment is needed. <4) Decayed teeth the md odor ° 
quite distinct from that of pyorrhoea or chronic tonsillitis. (6) uespn* y 
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Many diseases of the nose, larynx, bronchi, and lungs are associated with ionl 
breath. (6) Htemic. The halitus—tbe expired air from the lung—may he 
impregnated with odors from the blood. Of this there are many well-known, 
instances. 

For practical purposes, it is to be remembered that pyorrhcea. alveolaris 
and what is called chronic lacunar tonsillitis are the two most common causes 
of foul breath. 

(10) Oral Sepsis.—To William Hunter, of Charing Cross Hospital^js due 
the credit of insisting upon the importance of the mouth as the chief channel 
of entrance of the pyogenic organisms, and as itself the scat of septi<^ pro¬ 
cesses. Necrosed teeth, pyorrhoea alveolaris, gingivitis, alveolar abscess, etc., 
are present in a great many people. A systemic infection may follow or (lie 
general health may be lowered by the continuous production of pus. In ex¬ 
tensive pyorrhoea alveolaris the daily amount of pus must be considerable, 
and there can be no question that it has a debilitating influence on the general 
health and is sometimes associated with a moderate anaemia and with a pasty 
complexion. Hunter describes septic gastritis and septic enteritis as common 
sequences; indeed, he regards appendicular, pleuritic, gall-bladder and pyelitic 
inflammations as forms of “medical sepsis” dute largely to infection from 
the mouth. One form of pernicious anasmia—infective haemolytic anaemia— 
he believes to be due to oral sepsis, or an infective glossitis. Of-thaJSfljcases 
of pernicious anaemia 'which I had under observation in 1904» "pjuuxliuia 
alveolaris_was present in more than half, but not one presented the infec¬ 
tive glossitis. Certain types of nephritis are also believed to be due to oral 
infection. 

There is no question of the importance of the subject, and we should insist 
upon scrupulous cleanliness of the mouth and teeth, particularly clearing 
away the tartar and the pockets oi pus. An adult should have his teeth 
cleansed in this way by a dentist once a month. We should, too, have less 
delicacy in telling our friends in whom the dpas of the breath reveals the 
■presence of the pyorrhoea. (See B. M. J., NOvemner 19, 1904.) 

*~-( 11 ^Affections of the mucous glands are not very coiSinon. j In catarrhal 
tBMtfjies in children and, in measles they maf bo swollen. ’ They are enlarged 
andvery prominent in Mikulicz’s disease, with chronic symmetrical enlarge¬ 
ment of the salivary and lachrymal glands. There is a singular affection of 
the mucous glands of the lips, chiefly of the lower, with much swelling ami 
infiltration. It was described by Volkmann, and has been called -dis¬ 
eases The mucous glands are enlarged, t)je ducts much dilated, and on 
pressure a mucoid or muco-purulent secretion may exude. The skin over the 
lips may be reddened and swollen. 


B. DISEASES OF THE SALIVARY GLANDS. 

• 

SqpcneoretiQn ( Ptyalism ).—The norm al amount of saliva va ries from 
8 to 3 pin ts in the twenty-four hours. The .secretion is iq fiir-mefl during tin* 
taking n? fo nd and in the physiological processes, of dentition. A great in¬ 
crease, to which the term ptyalism is applied, is met with under many cir¬ 
cumstances. It occurs occasionally^- in mental and nq rvmia affections and in 
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Olhies. Occasionally it is seen in the acute fevers, particularly in small-,m 
It occurs sometimes witlu disease of the pancreas. It has b«m met with 
during Ration usually early, though it may persist throughout the entire 
course. It has been known to occur attach menstrual period; and, lastly 
it is a common effect of certain drugs. Mercury, gold, copper, the iodine 
compounds and (among vegetable remedies) jaborandi, ryuscarin, and to¬ 
bacco excite the salivary secretion. Of these wo most frequently see the 
effect^ mercury in producing ptyalism. The salivation may be present with¬ 
out any inflammation of the mouth. 


Xerostomia (Arrest of the Salivary and Buccal Secretions■ Dry 
Maulh). In this condition, first described by Jonathan Hutchinson, the 
secretions of the month and salivary glands are suppressed. The tongue is 
red, sometimes cracked, and quite dry; the mucous membrane of the cheeks 
and of the palate is smooth, shining, and dry; and mastication, deglutition, 
and articulation are very difficult. The condition is not common. A majority 
of the cases are in women, and in several instances have been dissociated with 
nervous phenomena. The general health, as a rule, is unimpaired. Hadden 
suggests that it is due to involvement of some ceutro which controls tho 
secretion of.the salivary and buccal glands. In one ease a man aged thirty- 
two had a peculiar growth in the mouth, which proved to be the remnants 
of food; owing to the absence of any salivary or buccal secretions, it collected 
along the gums, and became hardened and adherent. 

3. Inflammation of the Salivary Glands. 

(а) Specific Parotitis. (Sec Mum vs.) 

(б) Symptomatic parotitis or parotid bubo occurs; 

(1) In the course of the infectious fevers—typhus, typhoid, pneumonia, 
pyaemia, etc. In ordinary practice it occurs oftenest, perhaps, in typhoid 
fever. It is the result either of septic infection through the blood, or the 
inflammation, in many eases, passes up the salivary duct, and so reaches tho 
gland. The process is usually very intense and leads rapidly to suppuration. 
It is, as a rule, an unfavorable indication in the course of a fever. Parotitis 
may occur in sec<$8Elary syphilis. 

(2) In connection with injhry or disease of the abdomen or peb|p, a 
condition to which Stephen Paget has called special attention. Of 101 cases 
of this kind, “ 10 followed injury or disease of the urinary tract, 18 were 
due to injury or disease of the alimentary canal, and 23 were due to injury 
or disease of the abdominal wall, the peritonaeum, or the pelvic cellular tissue. 
I’ho remaining 50 were due to injury, disease, or temporary derangement of 
the, genital orga ns.” By temporary derangement is meant slight injuries or 
natural processes—a slight blow on the testis, the introduction of a pessary, 
menstruation, or pregnancy. The etiology of this form of parotitis is obscure; 
but Buckneli has brought forward strong evidence to show that in all these 
cases infectiort takes place through the duct. 

(3) In_ftgsocigtion with facial paralysis, as in a case of fatal peripheral^ 
neuritis described by Gowers; in diabetes and chronic metallic poisoning. 

In t.hn tToa+fnoTit nf pamti'd bubo the application of half a dozen leeches 
will sometimes reduce the inflammation and promote resolution. When sup¬ 
puration seems inevitable hot fomentations should be applied. A free in¬ 
cision should be made early. 


80 
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(c) Chronic parotitis, a condition in which the glands are enlarged, rarely 
painful, may IfaLloyyJnflammation of_±hu_ikroat or mumps. Salivation may 
bo present. It may be due to lead, mercury, or potassium iodide. It occurs 
also m-iphronic Bright’s disease and im.sccondary syphilis. Symmetrical en¬ 
largement of the parotids of moderate extent is not very uncommon .artiong 
hospital patients. r I have seen three instances this-year (1904-’05). I saw 
one case, with Halsted, in which for several years the glands had been greallv 
enlarged, forming prominent painless tumors. 

(d) Mikulicz’s Disease .—In 1892 Mikulicz described an enlargement of 
the salivary, lachrymal, and buccal glands, persisting for years without any 
special cause. A good many .cases have now been reported. In my patient, 
a girl of eleven, the spleen was also enlarged. She died of chronic tubercu¬ 
losis, and before death the enlargement of the salivary glands had disap¬ 
peared. The lachrymal glands were completely sclerotic. 

(e) Gaseous Tumors of Stem’s Duct and of the Parotid Gland .—Tn glass- 
blowers and musicians Steno’s duct may become inflated with air and to™ 
a tumor the size of a nut or of an egg. Some have contained a mixture of 
air, saliva, and pus. In rare cases there are gaseous tumors of .the glands, 
which give a sensation of crepitation on palpation. 


C. DISEASES OF THE PHARYNX 

(1) Circulatory Disturbances. —(a) IJypmejnia is common ijuaite and 
chronic affections of the throat, and is frequently seen, as a result, oilhe irri¬ 
tation of tobacco smoke, and-from the constant use of the voice. Venous 
stasis is seen in valvular disease of the heart, and in mechanical obstruction 
of .the superior vena cava by tumor or aneurism. Ip-aortic, insufficiency the 
capillary pulse may sometimes be seen and the intense throbbing of the in¬ 
ternal carotid may be mistaken for aneurism. 

(6) Ussmarrhage is found in association with bleeding from other mucous 
surfaces,- or it is d uel to l ocal causes—granulations or vegetations. It may 
be mistaken for haimorrhage from the lungs or stomach., Sometimes the 
patient finds the pillow stained in the morning with bloody secretion. The 
condition is rarely serious, and requires only suitable local treatment. Qcca- 
sionjjly.a- haemorrhage takes place into the mucosa, producing a pharyngeal 
haematoma. I have thrice seen a condition of the uvula resembling hemor¬ 
rhagic infarction. One was in a patient with acute rheumatism, to whom 
large doses of salicylic acid had been given; the other two wore instances of 
poliosi s rheumatics, in both of which partial sloughing of the uvula took 
place. 

(c) (Edema. —An infiltrated oedematous condition of the uvula and adja¬ 
cent parts is not very uncommon,in conditions.of.debility, i in _profound 
fopmia, and-in Bright’s disease. Tho uvula is sometimes from this cause 
enormously enlarged, whence may arise difficulty in swallowing or in 
breathing. '' 

(2) Aoute Pharyngitis (Sore Throat; Angina Simplex). —The entire 
pharyngeal simetnjes, often with the tonsils, are involved. The condition 
may follow c old or ex posure. In other instances it2is as sociated with con- 
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rcfifr jfiniul sta tes, such as. rheumatism or gout, or .with digestive disorders. 
The patient complains of uneasiness and 'soreness in swallowing, of a feeling 
of and d rvneaa in the throat, together with a constant'.desire to hawk 

'Ulld coftgh. Frequently the inflammation extends into the larynx and pro- 
"'hj CTl ho frrs ^ ness. Not uncommonly it is only part of a general liaso-plmryn- 
g ejil catar rh. The process may pass into the Eustacliiaq lubes and ciuise 
slight deafness. There is stillness of the neck, tlie lympli-glands of which 
iinwK'enhu’gal and painful. The constitutional symptoms are randv severe. 
Theuiseaseysets in with a chilly feeling and slight lever; the pulse is in¬ 
creased in frequency. Occasionally the febrile symptoms are more severe, 
particularly if the tonsils are specially involved. The examination of the 
throat shows general congestion of the mucous membrane, which is dry and 
glistening, and in places'covered with sticky secretion. The uvula may he 
much swollen. 

Acute pharyngitis lasts only a few days and requires mild measures. If 
tlunfonsils are involved and the fever is high, aconite or sodium salicylate may 
be given. Guaiaeum also is beneficial; but in a majority of the cases a 
niiln m^l purg e or a sajjuo aperient and inhalations with steam meet the 
indications. 

(3)' Chronic Pharyngitis.—This may followirepeated acute attacks. It 
is very common:ill persons who smoko or drink to excess, and in those who 
, ago && voice very much, such as clergymen, hucksters, and others. It is 
frequently associated with chronic nasal catarrh. The naso-pharynx and the 
posterior wall are the parts most frequently affected. The mucous membrane 
is relaxed, the venules are dilated, and roundish bodies, from 2 to I mm. 
in diameter, reddish in color, project, to a variable distance beyond the mucous 
membrane. These Tcprcseut the proliferations of lymph tissue about the 
mucous glands. They may he very abundant, forming elongated rows m the 
lateral walls of the pharynx. With this there may he a dry glistening state 
of the pharyngeal mucosa, sometimes known as pharyngitis Mia. ho p la 
of the fauces and the uvula are often much relaxed ho ^retion fori s 
at the hack of the pharynx and the pat.ent may feel it drop down o n h 
vault, or it is tenacious and adherent, and is only removed by repeated effoits 

^ In V the g i rcatment, special attention must be paid to the general health 
If possible, the cause should he ascertained. The condition *’ "<on 
stanfc in smokers, and can not, be cured withou s oppmg . 

The use of food either too hot or too much spiced should U; ^ Tn 

it depends upon excessive exercise of the voice rc» siou 
many of th«Tc«, elmnge of ,ir and too.c, help very 

tJLt of the throat gargta. ™t». ^ “ t ™2lTl« .JI 

temporary relief, but when the hypertrophic con , uft ny instances 

should be thoroughly destroyed by the g “ lva |'°'™j' 0 |. s ‘ thc ( . on dition persists, 
this affords great and pennanent relief, bn permanent relief, 

and as it is not unbearable, the patient gives up a ^ ar0 usually 

(4) TTloeration of the Pharynx.-(a) ^1 ^. ic „‘ tnrr b. 
amallj superficial, and generally associat " l jtuuted on the posterior 

(b) Syphilitic. Most frequently 6raa ll, shallow ex- 

wall of the p harynx, they occur m the secondary stage 
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cavations with the mucous patches. In the tertiary stage,, they are due to 
erosion of-gummata, and in healing, they leave whitish cicatrices. 

(c) Tuberculous. Not very uncommon in advanced cases of phthfoa ■ jf 
extensive, they form one of the most distressing features of the diseased Tim 
ulcers are irregular, with ill-defined, edges and grayisikyellosfjiases. The pos¬ 
terior wall of the-pharynx may have an eroded, worm-eaten appearance. These 
ulcers are, as a rule, intensely- painful. Occasionally the pr iiyepy dfacajm j a 
about the tonsils and the pillars of the fauces. 

(d) Ulcers occur in connection with pseudo-membranous inflammation, 
particularly the diphtheritic. In cancer and in lupus ulcers are also present. 

(e) Ulcers are met with in certain of the fevers, particularly in 
typhoid. 

In many instances the diagnosis of the nature of pharyngeal ulcers is 
very difficult. The tuberculous and cancerous varieties are readily recog¬ 
nized, but it happens not infrequently that a doubt arises as to the syphilitic 
character of an ulcer. In many instances the local conditions may be uncer¬ 
tain. Then other evidences of syphilis should be sought for, and the patient 
should be placed on mercury and iodide of potassium, under which remedies 
specific ulcers usually heal with great rapidity. 

(5) Acute Infectious Phlegmon of the Pharynx.—Under this term Sen¬ 
ator has described cases in which, along with difficulty in swallowing,soreness 
of. the-, throat, and sometimes "hoarseness, the 'gicck enlarges, the pharyngeal 
mucosa becomes swollen and injected,'the fever is high, the constitutional 
symptoms are severe, and the inflammation passes on rapidly to suppuration. 
The symptoms are very intense. The swelling of the pharyngeal tissues early 
reaches such a grade as to impede respiration. Very similar symptoms may 
be produced by foreign bodies in the pharynx. 

(6) Retro-pharyngeal abscess occurs: (1) In healthy children between 

fix months and two years of age. The child becomes restless, the voice 
changes; it becomes nasal or metallic in tone, and there are pain-ond difli 
culty in swallowing. Inspection of the pharynx reveals .ft projecting tumoi 
in the middle line, or if it be not visible, it is readily felt, on .palpation 
projecting from the posterior wall. This form has been carefully describee 
by .Knplik (2) As a not infrequent sequel of the fevers, particularly o 
scarlet fever and diphtheria. (3) In caries of the bodies of the oervica 
vertebras. * 

The diagnosis is readily made, as the projecting tumor can be seen, o 
felt with the finger on the posterior wall of the pharynx. 

(1) Angina Ludovici ( Ludwig’s Angina; Cellulitis of the Neele ).—I 
medical practice this is seen as a'secondary inflammation in the specifi 
fevers, particularly diphtheria and scarlet fever. It may, however, occn 
idiopnthically or result from trauma. It is probably always a streptococci! 
infection which spreads rapidly from the glands. The swelling at first i 
most marked in the submaxillary region of one side. The symptoms an 
as* a rule, intense, and, unless early and thorough surgical measures are eir 
ployed, there is great risk of systemic infection. Semon holds that the var 
ous acute septic inflammations of the throat—acute oedema of the laryn 
phlegmon of the pharynx and larynx, and angina Ludovici—“represei 
degrees varying in virulence of one and the same process.” 
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D. DISEASES OF.THE TONSILS. 

I. ACUTE TONSILLITIS. 

L FOLLICULAR OR LACUNAR TONSILLITIS. 

• 

For practical purposes, under this name may he described the various 
forms which have been called catarrhal, erythematous, uleero-membranous, 
and herpetic. 

Etiology.—The disease is met with most frequently in young persons, but 
in children under ten it is less common than the chronic form. It is rare 
in infants. Sex has no special influence. Exposure to' wet and cold, and 
bad hygienic surroundings appear to have a direct etiological connection with 
the disease. In so many instances defective drainage has been found asso¬ 
ciated with outbreaks of follicular tonsillitis that sewer-gas is regarded as a 
common exciting cause. One attack renders a patient more liable to sub¬ 
sequent infection. The tonsils proper and the adjacent lymphatic tissues 
undoubtedly act as portals of entry for micro-organisms, not only in acute 
rheumatism but probably in other affections. Packard has called particular at¬ 
tention to acute tonsillitis as a precursor of endocarditis, erythema nodosum, 
and chorea. Cheadle describes it as one of the phases of rheumatism in 
childhood, with which articular attacks or chorea may alternate. The exist¬ 
ence of pains in the limbs upon which some lay stress is no evidence of the 
connection of the affection with rheumatism. A disease so common and 
wide-spread as acute tonsillitis necessarily attacks many persons in whose 
families rheumatism prevails or who may themselves have had acute attacks. 

■Mackenzie gives a table showing that, in four successive years more cases 
occurred in September than in any other month; in October nearly as many, 
with July, August, and November next. In this country it seems more preva¬ 
lent in the spring. So many cases arise within a short time that the disease 
may be almost epidemic. It spreads through a family in such a way that ,t 

“iflKS; JUStT*- is a 

and the testes and ovaries. F. J. Shepherd has called attention to the cir¬ 
cumstance that acute tonsillitis is a very common affectionm newly rnarr.^ 
persons. The commonest organism found m tonsillitis 1 P ffler 

Staphylococci also occur. In some cases the baci us V* ' , Atypical 
has ten found, but it does not always possess the full virulence (see Atypical 

l ’°7„l D i2S'-Th S laeur. .1 .he .en.». bee,™ ..led 

tion product., which form cheesy-looking masses, L' n f on tigimus lacuna 

of the erroto. Not infroy.entl, the «»d.t...s 1.1 and 

coalesce. The intervening mucosa is usually > JL. n v, ranoU s exuda- 

may present herpetic vesicles or, in some instancy ^from diph- 

tion, in which case it may be difficult to dis ‘hffi 1 f m i C rococci and 

theria. The creamy contents of the crypt are made up 

epithelial dSbris. , pl ,ill and aching pains in 

Symptom*.— Chilly feelings, or even a ^ rapidly, and in the 

the back and limbs may precede the onset. 1 he fever rises P „ 
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case of a young child may reach 105° on the evening of the flrst day. The 
patient complains of soreness of the throat and difficulty in shallowing. On. 
examination,, the tonsils are seen to be swollen and the crypts present tho 
characteristic creamy exudate. The tongue is furred, the breath, is,. h£ary 
and foul, and the urine is highly colored and loaded with urates. In-children 
tho respirations are usually very hurried, and the pulse, is greatly incragsed 
in rapidity. Swallowing is painful, and the voice often becomes nasal. Slight 
swelling of the cervical glands is present. In severe cases the symptoms in¬ 
crease and the tonsils become still more swollen. The inflammation gradually 
subsides, and, as a rule, within a week tho fever departs and the local condition 
greatly improves. The tonsils, however, remain somewhat swollen. The pros¬ 
tration and constitutional disturbance are often out of proportion to the 
intensify of the local disease. 

Complications.—Febrile albuminuria is not uncommon, and even acute 
nephritis. Endocarditis and pericarditis are more rare. It is to be borne in 
mind that in a child with fever an apex systolic murmur is almost invariably 
present. The disease may extend to the middle ear. A diffuse erythema, may 
simulate the rash of scarlet fever. 

Diagnosis.—It may be difficult to distinguish follicular tonsillitis from 
diphtheria. It would seem, indeed, as if there were intermediate forms be¬ 
tween the mildest lacunar and the severer pseudo-membranous tonsillitis. In 
the follicular-form the individual yellowish-gray masses, separated by the 
reddish tonsillar tissue, are very characteristic; whereas i n dip htheria the 
membrane is of ashy gray, and uniform, not patchy. A point of the greatest 
importance in diphtheria is that the membrane is not limited to the tonsils, 
but creeps up the pillars of the fauces or appears on the uvula. The diph¬ 
theritic membrane when removed leaves a bleeding, eroded surface jr whereas 
the exudation of lacunar tonsillitis is easily separated, and there is no erosion 
beneath it. In all doubtful cases cultures should be made to determine the 
presence or absence of Locffler’s bacillus. 


n. SUPPURATIVE TONSILLITIS. 

Etiology.—This arises under conditions very similar to those mentioned 
in the lacunar form. It may follow exposure to cold or wet, and is particu¬ 
larly liable to recur. It is most common in adolescence. The inflammation 
is here more deeply seated. It involves the stroma, and tends to go on to 
suppuration. 

Symptoms. —The constitutional disturbance is very great. 1 Tha tempera- 
ture rises to 104° or 105°, and the pulse ranges from 110 to 130. Nocturnal 
delirium is not uncommon. The prostration may be extreme. Thera is no 
local disease of similar extent which so rapidly exhausts the strength of a 
patient. Soreness and dryness of the throat, with pain in swallowing, are 
the symptoms of which the patient first complains. One or both tonsils may 
be involved. They are enlarged, firm to the touch, dusky red and cedematous, 
and the contiguous parts are also much swollen. The swelling of the glands 
may be so great that they meet in the middle line, or one tonsil may even 
push .the uvula aside and almost touch the other gland. The salivary and 
buccal: secretions are increased. The glands of the heck enlarge, the lower jaw 
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is fixed, and the patient is unable to open his mouth. In from two to four 
days the enlarged gland becomes softer, and fluctuation can be distinctly felt 
by placing one finger on the tonsil and the other at the angle of the jaw. The 
abscess points usually toward the mouth, but in some cases toward the phar¬ 
ynx. It may burst spontaneously, affording instant and great relief.; Suffo¬ 
cation has followed the rupture of a largo abscess and the entrance of the pus 
into the larynx. When the suppuration is peritonsillar and extensive, the 
internaLcarotid artery may be opened; but these are, fortunately, very rare 
accidents. 

Treatment. —In the follicular form.aconite may be given in full doses. It 
acts very beneficially in children. The salicylates, given freely at the outset, 
arc regarded by some as specific, but 1 have seen no evidence of such prompt 
and decisive action. At night, a full dose of Dover's powder may be given. 
The use of guaiaeum, in the form of 2-grain lozenges, is warmly rccom- 
f mendcd. Iron and quinine should be reserved until the fever has subsided. 
A pad of spongio-piline or thick flannel dipped in ice-cold water may be 
applied around the-neck and covered with oiled silk. More convenient still 
is aTmall ice-bag. '■ Locally the tonsils may be treated with the dry sodium 
bicarbonate. The moistened fingertip is dipped into the soda, which is then 
rubbed gently on the gland and repeated every hour. Astringent preparations, 
such as iron and glycerin, alum, zinc, and nitrate of silver, may he tried, to 
cleanse and disinfect the throat, solutions of borax or thymol in glycerin and 


water may be used. _ • . 

In suppurative tonsillitis hot applications in the form of poultices and 
fomentations are more comfortable and better than the ice-bag. 1 lie gland 
should be felt—it can not always be seen—from time to time, and should be 
opened when fluctuation is distinct. The progress of the disease may be short¬ 
ened and" the patient spared several days of great suffering if the gland is 
scarified early- The curved bistoury, guarded nearly to the point- with plaster 
or cotton, is the most satisfactory instrument. The incision should be made 
from above downward, parallel with the anterior pillar. -There are cases in 
which, before suppuration takes place, the parenchymatous swelling is so 
great that the patient is threatened with suffocation. In such instances either 
the tonsil must be excised or tracheotomy performed. Delavan refers to two 
cases in which he states that tracheotomy would, under these circumstances, 
have saved life. Patients with this affection require a nourishing liquid diet, 

and during convalescence iron in full doses. 

Early removal of the tonsils should be practised when a child suffer, 
recurring attacks, and thorough local treatment should be given o he naso 
pharynx Particular care should be taken of the child s mouth and throat. 


II. CHRONIC TONSILLITIS. 

(Ctak Naso-Pharyngeal Obstruction; Mouth-Breathing; Aprosexia.) 


Unde, this MX '» 

tissue in the vnnlt of the pharjrni. A, ;l „,| |l,is tissue, end 

as the affection usually involves both the 1 

the symptoms arc not to be differentiated. 
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Chronic enlargement of the tonsillar tissues is an affection of great im¬ 
portance, and may influence in an extraordinary way the m$ntaLaafl.hodily 
development of children. 

Etiology.—Hypertrophy of the tonsillar structures is occasionally congen¬ 
ital. Cases are perhaps most frequent in children, during the third hemi- ' 
decade. It may he associated with a general proliferation of all the lymphoid 
tissues of the body— lymphatism. The condition also occurs in young adults, 
more rarely in the middle-aged. The enlargement may-follow diphtheria or 
the eruptive fevers. The frequency of the occurrence of adenoid growths in 
the naso-pharynx has been variously stated. Meyer, to whom the profession 
is indebted for calling attention to the subject, found them in about one per 
cent of the children in Copenhagen, while Chappell found 60 cases in the 
examination of 2,000 children in New York. These figures give a very 
moderate estimate of the prevalence of the trouble. It occurs equally 
in boys and girls, according to some writers with greater prevalence in the 
former. 

Morbid Anatomy.—*-The tonsils proper present a condition of chronic 
hypertrophy, due to multiplication of all the constituents of the glands. The 
i lymphoid elements may be chiefly involved without much development of 
the. stroma. In other instances the fibrous matrix is increased, and the organ 
is then harder, smaller, firmer, and is cut with much greater difficulty. 

The adenoid growths, which spring from the vault of the pharynx, form 
masses varying in size from a small pea to an almond. They may be sessile, 
with broad bases, or pedunculated. They are reddish in color, of moderate 
firmness, and contain numerous blood-vessels. “Abundant, as a rule, over 
the vault, on a line with the fossa of the Eustachian tube, the growths may 
lie posterior to the fossa—namely, in the depression known as thg fossa of 
Bosenmuller, or upon the parts which axe parallel to the posterior wall of the 
pfiafjfffik, The growths appear to spring in the main from the mucous mem¬ 
brane covering the localities where the connective tissue fills in the inequali¬ 
ties of the base of % skull” (Harrison Allen). The growths are most 
frequently papillomatous with a lymphoid parenchyma. Hypertrophy of the 
pharyngeal adenoid tissue may be present without great enlargement of the 
tonsils proper. Chronic catarrh of the nose usually coexists. 

Symptoms.—‘■The direct effect of chronic tonsillar hypertrophy is the es¬ 
tablishment of mouth-breathing. The .indirect effects are deformation of the 
thorax, changes in the facial expression, sometimes marked alteration in 
the mental condition, and in certain cases stunting of the growth. Woods 
Hutchinson has suggested that the embryological relation of these structures 
with the pituitary body may account for the interference with development. 
The establishment of mouth-breathing is the symptom which first attracts 
the attention. It is not so noticeable by day, although the child may present 
the vacant expression characteristic of this condition. If At nig ht the child’s 
sleep.is greatly disturbed; the respirations are loud and snorting, mid there 
are sometimes prolonged pauses, followed by deep, noisy inspirations. .fThe 
pulse may vary strangely during these attacks, and in the prolonged interval 
may be slow, to increase greatly with the forced inspirations. .The abe na? 

- should be observed during the sleep of the child as they are sometimes mucl 
r wrae t ed du rin g jn a piration, due to a laxity of the walls, a condition readilj 
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modied by the use -of a soft wire dilator. > N ight terrors are common. The 
lild may wake .up in a paroxysm of shortness of breath. Sometimes these 
jtaeks are of great severity and thedyspnoea, or rather orthopncea, may sug- 
jgt pressure of enlarged glands on the trachea. Sometimes there is a noc- 
jmftl paroxysmal cough of a very troublesome character (Balne’s cough), 
sually excited by lying down. The attacks may occur through the day. 

When the, mouth-breathing has persisted for a long time definite changes 
re brought about in the face, mouth, and chest. The facies is so peculiar 
nd distinctive that the condition may be evident at a glance. The expression 
, flgji heavy, and apathetic, due in part to the fact that the mouth is habit.u- 
Hy left open. In long-standing cases the child is very stupid-looking, re¬ 
ponds slowly to questions, and may he sullen and cross. The lips arc thick, 
he nasal orifices small and pinched-in looking, the superior dental arch is 


larrowed and the roof of the mouth considerably raised. 

The remarkable alterations in the shape of the chest in connection with 
nlarged tonsils were first carefully studied by Dupuytren (1828), who evi- 
lently fully appreciated the great importance of the condition. He noted 
‘ a lateral depression of the parietes of the chest consisting of a depression, 
nore or less great, of the ribs on each side, and a proportionate protrusion 
>f the sternum in front.” J. Mason Warren (Medical Examiner, 1839) gave 
in admirable description of the constitutional symptoms and the thoracic 
leformities induced by enlarged tonsils. These, with the memoir of Lambron 
(1861), constitute the most important contributions to our knowledge on the 
subject.’ Three types of deformity may be recognized: 

(a) Thb Pigeon or Chicken Breast, by far the most common form, in 
which the sternum is prominent and there is a circular depression in the 
lateral zone (Harrison’s groove), corresponding to the attachment of the 
diaphragm. The ribs are prominent anteriorly and the sternum is angulated 
forward at the manubrio-gladiolar junction. As a mouth-breathet is watched 
during sleep, one can see the lower and lateral thoracic regions retracted 
during inspiration by the action of the diaphragm. * . 

7b) Chest. —Some children, the subject of chronic naso-pharyn- 

geal obstruction, have recurring attacks of asthma, and the chest may be 
gradually deformed, becoming rounded and barrel-shaped, the neck short, 
and the shoulders and back bowed. A child of ten or eleven may have the 
thfcracic conformation of an old man with emphysema. , 

(c) The Funnel Breast (Trichterbrvst).-^ remarkable deformdy, 
in whi<* there is a deep depression at the lower sternum, has excited much 
controversy as to its mode of origin. I believe that in 
least it is due to the obstructed breathing in connection with adraoid vegeta^ 
turns. I have seen, two cases in children, in which the condition rc _ 

ess of formation. During inspiration the lower 8 . tern ™_ de g to that 

traded, so much so that at the height the de P^ 10 “ ]ower F s tcrnal region 
of a well-marked " TricMerbrwt.” While in repose, the lower stomai re* 


was distinctly excavated. pronunciation of 

The voice is altered and acquires a nasal quali^. Tim pro^ ^ 

certain letters j^changed, and there is ma 11 y aviation of moutfr- 
sonants^ jnd m. Bloch lays great stress upon the associai 

breathing with stuttering. 
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The hearing is. impaired, usually owing to the exte nsion .of mgagg aati^j 
along the Eustachian tubes and the obstruction with mucus ortEenaarowi^ 
of their orifices by pressure of the adenoid vegetations. In eqmajjwttuicei 
may be duaJaj»,t£action of the drums, as the upper pharynx is insufljfcientffl 
supplied with air. Naturally the senses of taste and smell are much'imp aircdS 
With these symptoms there may belitfle or no nSsal calarrE or^SSchargc 
but the pharyngeal secretion of mucus is always increased. Children, hots 
ver, "do not notice this, as the mucus is usually swallowed, but older person! 
ixpectorate it with difficulty. 

Among other symptoms may be mentioned headache, which is by no means 
meommon, general listlessness, and an indisposition for physical,nr mental 
sxertion. Habit-spasm of the face has been described in connection with it 
[ have known several instances in which permanent relief has been afforded 
ay the removal of the adenoid vegetations. Enuresis is occasionally an asso- 
hated symptom. The influence upon the mental development is striking 
Mouth-breathers are usually dull, stupid, and backward. It is impossible fo 
them to fix the attention for long at a time, and to this impairment of th 
mental function Guye, of Amsterdam, has given the name agroffxia. Head 
aches, forgetfulness, inability to study without discomfort, are frequent syrnp 
toms of this condition in students. There is more than a grain of truth i 
the aphorism shut your mouth and save your life, which is found on the titli 
page of Captain Catlin’s celebrated pamphlet on mouth-breathing (1861‘ 
to which cause he attributed all the ills of civilization. 

A symptom specially associated with enlarged tonsils is fetor of the breat 
In the tonsillar crypts the inspissated secretion undergoes decomposition at 
an odor not unlike that of Limburger cheese is produced. The little ehee 
masses may sometimes be squeezed from the crypts of the tonsils. Thouj 
the odor may not apparently be very strong, yet if the mass be squeezed t 
tween the‘fingers its intensity will at once be appreciated. In some eases 
chronic enlargement the cheesy masses may be deep in the tonsillar crypl 
and if they remaiiflCor a prolonged period lime salts are deposited and 
tonsillar calculus ism this way produced. 

Children with enlarged tonsils are especially prone to take cold aDd 
recurring attacks of follicular disease. They are also more liable to di] 
theria, and in them the anginal features in scarlet fever are always m< 
serious. The ultimate results of untreated adenoid hypertrophy are imp 
tant. In some cases the vegetations disappear, leaving an atrophic condit 
of the vault of the pharynx. Neglect may also lead to the so-called Tho 
waldtfa. disease, in which there is a cystic condition of the pharyngeal toi 
and constant secretion of muco-pus. 

Diagnosis.—The facial aspect is usually distinctive. Enlarged tonsils 
readily seen on inspection of the pharynx. There may be no great enlai 
meat of the tonsils and nothing apparent at tho back of the throat even w 
the naso-pharynx is completely blocked with adenoid vegetations. In child 
the rhinoscopic examination is rarely practicable. Digital examination is 
most satisfactory. The growths can then be felt either as small, flat bo 
or, if extensive, as velvety, grape-like papillomata. 

Treatment.—If the tonsils are large and the general state is evidc 
influenced by them they should be at once removed. Applications of io 
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pencilling the crypts with nitrate of silver, arc of service in the 
bs, but it is waste of time to apply them to very enlarged glands, 
i pondition in which the tonsils are not much enlarged, but the crypts 
ntly.ffilled with cheesy secretions and cause a very bad odor in the 
rich instances the removal of the secretion and thorough pencil- 
pta. with chromic acid may be practised. The* galvano-cantery 
jgljiee .in many cases of enlarged tonsils when there is any objec- 
Jjprfto"the more radical surgical procedure. 

. The treatment of the adenoid growths in the pharynx is of the greatest 
importance, and should be thoroughly carried out. Parents should be frankly 
told that the affection is serious, one which impairs the mental not less than 
the bodily development of the child. In spite of the thorough ventilation 
of this subject by specialists, practitioners do not appear to have grasped ns 
yet the full importance of this disease. They are far too apt to temporize and 
unnecessarily to postpone radical measures. The child must be anesthetized, 
when the growths can be removed. The dangers of the operation are slight. 
Hsemorrhage occurs and may be severe. Death from chloroform has been 
somewhat frequent. Hinckel (N. Y. Med. Jr., Oct. 29, 1898) has collected 
18 case&TTHiey probably come in the category of the cases of sudden death in 
lympbatiam. The good effects of the operation are often apparent within a 
few days, and the child begins to breathe through the nose. In some instances 
the habit of mouth-breathing persists. As soon as the child goes to sleep 
the lower jaw drops and the air is drawn into the mouth. In these cases a 
shin strap can be readily adjusted, which the child may wear at night, n 
severe caws it may take months of careful training before the child can speak 
properly. An all-important point in the treatment of lesions of the naso¬ 
pharynx (and, indeed, in the prevention of this unfortunate condition) is to 
increase the,.breathing capacity of the chest by making the child perform 
systematic exercises, which cause the air to be driven freely and forcibly m 
aid out through the naso-pharynx. I can not too strongly commend this 

suggestion of Mr. Arbuthnot Lane. . q 

Throughout the entire treatment attention should be paid to hygiene a 
diet, and Oliver oil and the iodide of iron may be administered with benefit. 


E. DISEASES OF THE (ESOPHAGUS. 

$ I. ACUTE (ESOPHAGITIS. 

Etiology.— Acute inflammation occurs (a) in the catanhal ° f 

the specific fevers; more rarely as an extension from p r0( f UC cd ) )y 

.(&) SlCreault of intense mechanical or chemical imitation, P fon J 

foreign,bodies, by very hotJiquids, or . by ,? t T°?^ ^ rr ^ V ^;' cas i on ally in pneu- 
of pseudp-jaewhranous inflammation m dip - ^ inflammatioll in small- 

mo _5i?> ty phoid,f ever, and pyarnna. (d) As a P ■ administration of 

pox, and, aoc'';.ding to Laennec, as a result o p . , , cancer either 
tartar emetic, (e) In connection with local is ,V acute oesopha¬ 

gi the tube itself or extension to it from wi 
, Ptis, occasionally witty ulceration, may occu po 
1 ■} 
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Morbid Anatomy.—It is extremely rare to see redness of the mucosa, 
except when chemical irritants hare been swallowed. More commonly the 
epithelium is thickened and has desquamated, so that the surfa ce is covered 
with a fine granular substance. The mucous fpllicles are swollen and occa- 
*Bionally there may be seen small erosions. In the pseudo-membranous inflam¬ 
mation there is a grayish croupous exudate, usually limited in extent, at the 
upper portion of the gullet. This must not be confounded with the grayish- 
white deposit of thrush in children. The pustular disease is very rare in 
small-pox. In the phlegmonous inflammation the mucous membrane is greatly 
swollen, and there is purulent iimltration in the submucosa. This may Ik; 
limited as about a foreign body, or extremely diffuse. It may even extend 
throughout a large part of the gullet. Gangrene occasionally supervenes. 
There is a remarkable fibrinous or membranou* oesophagitis, most frequently 
met within the fevers, sometimes also in hysteria, in which long casts of the 
tube may be vomited. 

Symptoms.—Pain in deglutition is always present in severe inflammation 
of the oesophagus. A dull pain beneath the sternum is also present. Tn the 
milder forms of catarrhal inflammation there are usually no symptoms. The 
presence of a foreign body is indicated by dysphagia and spasm with the 
regurgitation of portions of the food. Later, blood and pus may be ejected. 
It is surprising how extensive the disease may be in the oesophagus without 
producing much pain or great discomfort, except in swallowing. The intense 
inflammation which follows the swallowing of corrosives, when not fatal, 
gradually subsides, and often leads to cicatricial contraction and stricture. 

Treatment.—The treatment of acute inflamuMtion of the oesophagus is 
extremely unsatisfactory, particularly in the severer forms. The slight ca¬ 
tarrhal cases require no special treatment. When the dysphagia is intense 
it is best not to give food by the mouth, but to feed entirely by encmata. 
Fragments of ice may be given, and as the pain and distress subside, demul¬ 
cent drinks. External applications of cold often give relief. ^0 

A chronic form (^oesophagitis is described, but this results usually from 
the prolonged action of the causes which produce the acute form. 

Ulceration, Catarrhal .—Follicular ulcers are not uncommon. Tuberculoui 
and syphilitic ulcers are rare. Very prominent varicose veins and small ero 
sitaB are not uncommon. The other forms are the carcinomatous, the erosior 
due to aneurism, and the ulcerative action of corrosive substances. There an 
two other important variqties—the ulcers in acute infectious diseases, diph 
theria, scarlet fever, afid pneumonia; and the peptic ulcer of the stomach, firs 
described by Albers in 1839. Tileston has collected forty eases of pepti 
ulcer in t]ie oesophagus. The pain, dysphagia, vomiting, and hsemorrhng 
have been the most important symptoms. Perforation occurred in six cases 
in one instance into the aorta. 

(Esophageal Varices .—Associated with chronic heart-disease and more fre 
quently with the senile and the cirrhotic liver, the oesophageal veins may be 
come distended and varicose. The mucous membrane ia in a state of chrotu 
catarrh, and the patient has'frequent eructations of jgiucus. .Bupture of thes 
varices is one of the . commonest causes of hsematemesis in cirrhosis ^of th 
•live»>ud in enlarged spleen. The blood may pass per rectum alone, as in 
cask reported by Power, of Baltimore, in 1889.' 
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8 PABM OP Tj h k (ESOPHAGUS (CESsophagisnuu). 

jjiia *H 5 alled spasmodic stricture of the gullet is met with in hysterical 
j ^jaate '; and -fiyppchondriacs, also in chorea, epilepsy, and especially hydro* 
ftoElSr :Ii is -sometimes associated also with the lodgment qf foreign bodies. 

* onB “ found'in females of a marked neurotic habit, but may 
lso occnr in'Sderly men. It may be present only during pregnancy. Among 
he cases which have come under my observation, one was a hypochondriac 
ivefT sixty-years of age who for many months had taken only liquid, food, and 
nth 1 great difficulty, owing to a spasm which accompanied every attempt to 
wallow. The readiness with which the bougie passed and the subsequent 
listory showed the true naturq of the case. The patient complains of inability 
jo swallow solid food, and in extreme instances even liquids are rejected, 
rhe attack may come on abruptly, and be associated with emotional disturb- 
ujjgs and with.substemal pain. The bougie, when passed, may be arrested 
temporarily at the seat of the spasm, which gradually yields, or it may slip 
through without the slightest effort. The condition is rarely serious, though 
it may persist for years. Spasm of the lower end of the gullet, associated 
with cardio-spasm, may be the cause of a remarkable fusiform dilatation of 
the oesophagus. Death has, however, followed it. 

The diagnosis is not difficult, particularly in young persons with marked 
nervous manifestations. In elderly persons cesophagismus is almost always 
connected with hypochondriasis, but great care must be taken to exclude 
cancer. 

In some cases a cure W'at once effected by the passage of a bougie. The 
general neurotic condition also requires special attention. 

Paralysis of the oesophagus scarcely demands separato consideration. It 
is a very rare condition, due most often to central disease, particularly bulbar 
paralysiflklt may be peripheral in origin, as in diphtheritic paralysis. Occa- 
sionallyit occurs also in hysteria. The essential symptom is dysphagia. 


TTT STEICTURE OP THE (ESOPHAGUS. 

This results from: -(a) Congenital stenosis of the oesophagus—There are 
two groups of cases, one in which there is complete occlusion, and t c mi e 
of the tube is converted into a fibrous cord; the other, the more common, m 
which the lower part opens into the trachea or one of the bronchi. There are 
some 19 cases on record (William Thomas). (6) The cicatricial fraction 
of healed -ulcers, usually due to corrosive poisons, occasionally to »yph^ 1! h a 
in rare instant after the fevers, (c) The growth of tumors mthowdj 
as in the so-called cancerous stricture. Eighty-five per ^nt of the casesw 
of this nature (Kelynack and Anderson), (d) External 
rm, ^wged^mpMands, enlarged thyroid, other tumors, and sometimes 

Vpericardial effusion. . ,, „ t an( j j n ex _ 

The cicatricial stricture may occur anywhere m the ^ 

treme paaes may, indeed, involve the whole tu , d toward the 

stances if; is found either bjgi*,up near toe P a D^ gmall qnanti ties of 
stomach- The narrowing majjie .extreme, so tnat o y i 
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food can trickle through, or the obstruction may be quite slight. There is 
usually no difficulty in making a diagnosis of the cicatricial stricture, as the 
history of mechanical injury or the swallowing of a corrosive fluid makes 
clear the nature of the case. UVhen the stricture is low down the oesophagus 
is dilated and the walls are usually much hypertrophied, i W hen the obstruc¬ 
tion is high in the gullet, the food is usually rejected at once, whereas, if it is 
low, it may be retained and a considerable quantity collects before it is re¬ 
gurgitated. Any doubt as to its having reached the stomach is removed by 
the alkalinity of the material ejected and the absence of the characteristic 
gastric odor. Auscultation of the oesophagus may be practised and is some¬ 
times of service. The patient takes a mouthful of water and the auscultator 
listens along the left of the spine. Tho normal oesophageal bruit may be 
heard later than seven seconds, the normal time, or there may be heard a loud 
splashing, gurgling sound. The secondary murmur, heard as the fluid enters 
the stomach, may lie absent. The passage of the oesophageal bougie will deter¬ 
mine more accurately the locality. Conical bougies attached to a flexible 
whalebone stein are the most satisfactory, but the gum-elastic stomach tulie 
may be used; a large one should be tried first. The patient should be placed 
on a low chair with the head well thrown back. The index finger of the 
left hand is passed far into tho pharynx, and in some instances this procedure 
alone may determine the presence of a new growth. The bougie is passed 
beside the finger until it touches the posterior wall of the pharynx, then along 
it, more to one side than in the middle line, and so gradually pushed into 
the gullet. It is to be borne in mind that in passing the cricoid cartilage there 
is often a slight obstruction. Great gentleness should be used, as it has hap¬ 
pened more than once that the bougie has been passed through a cancerous 
ulcer into the mediastinum or through a diverticulum. 1 have known Ibis 
accident to happen several times—once in the case of a distinguished surgeon, 
wlio performed cesophagoloniy and passed the tube, as he fhought, into (be 
stomach. The post mortem on the next day showed that the tube had entered 
a diverticulum and through it the left pleura, in which the milk injected 
through the tube was found. In another instance tho tube passed through a 
cancerous ulcer into the lung, which was adherent and inflamed. In a recent 
instance the passage of the tube was the cause of an acute pleurisy. Fortu¬ 
nately these accidents, sometimes unavoidable, are extremely rare. It is well 
always, as a precautionary measure before passing the bougie, to examine 
carefully for aneurism, which may produce all the symptoms of organic stric¬ 
ture. In cases in which the narrowing is extreme there is always emaciation. 
For treatment, surgical works must be consulted. 

IV. CANCER OF THE (ESOPHAGUS. 

This is usually epithelioma. It is not a common disease; there have been 
only 20 eases in the medical wards of the Johns Hopkins Hospital in sixteen 
years. It may occur in quite young persons; I saw a case with Julius Fried- 
enwald in a woman under thirty years of age. It is more frequent in males 
than in females. The middle and lower thirds are most often affected. At 
first confined to the raucous membrane, the cancer gradually increases and 
soon ulcerates. The lumen of the tube is narrowed, but when ulceration is 
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extensive in the later stages the stricture may lie less marked. Dilatation of 
ihe^ tnhe and hypertrophy of the walls usually 1 take place above the cancer. 
T&ulcp may perforate the trachea or a bronchus, the lung, the pleura, the 
nffi ffi j frjtin um, the aorta or one of ils larger branches, the pericardium, or it 
m# erode the vertebral column. The recurrent laryngeal ner\es are not 
infrequently implicated. Perforation of the lung produces., as a rule, local 
gangiqne. 

Symptom*. —The earliest symptom is/dysphagia, which is progressive pml 
may become extreme, so that the patient emaciates r apidly.? Regurgitation 
may take place at once; or, if the cancer is situated near the stomach, it may 
be defer redfor ten or fifteen minutes, or even longer if the tube is much 
dilated. The rejected materials may he mixed with blood and may contain 
cancerous fragments. In personsfover fifty years of age persistent difficulty 
in swallowing •accompanied bv rapid emaciation usually indicates icsophngeal 
cancer.J T he , cervical lymph-glands are frequently enlarged and may give 
early indication of the nature of the trouble. Pain may be persistent or bo 
present only when food is taken. In certain instances the pain is very great. 
The latent cases are very rare. Bronchitis and broncho-pneumonia are com¬ 
mon terminal events. 

Prognosis. —The prognosis is hopeless; the patients usually become pro¬ 
gressively emaciated, and die cither of asthenia or sudden perforation of the 
ulcer. 

Diagnosis. —In the diagnosis of the condition it is important, in the first 
place, to exclude pressure from without, as by aneurism or other tumor. The 
history enables us to exclude cicatricial stricture and foreign bodies. The 
sound may be passed and the presence of the stricture determined. As men¬ 
tioned above, great care should be exercised. Fragments of carcinomatous 
tissue mav in some instances be removed with the tube. . On auscultation 
along the left side of the spine the primary oesophageal murmur may be much 
altered in quality. 

Treatment.— In most cases milk and liquids can be swallowed, but supple¬ 
mentary nourishment should be given by the rectum. It may be advisable 
in some instances to pass a tube into the stomach and introduce food in this 
way. When there is difficulty in feeding the patient it is very much better 
to have gastrostomy performed at once, as it gives the greatest comfort and 
ease, and prolongs the patient’s life. 


V. RUPTURE OP THE OESOPHAGUS. 

(1) Rupture may occur in a healthy organ as a result of prolonged vomit- 
ingafter a full meal, or when intoxicated. Eight cases arc on recori (■ ir- 
ehow’sArchiv, vol. 162). Bocrhaave described the first case in Baron Wassen- 
nar, who “broke asunder the tube of the oesophagus near the <liaptira-rn^M 
that, after the most excruciating pain, the elements which he swallowed passed, 
together with the air, into the cavity of the thorax, and he expire 

0UT (2) U In' a few cases the rupture has occurred in a diseased and weakened 

tube, near the scar of an ulcer, for example. uncommon 

(3) Post-mortem softening—cesophago-malacia-a not very uncora 
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condition, must not be mistaken for it. In spontaneous rupture the rent 
is clean-cut and circumferential; in malacia it is rounded and often cribri¬ 
form, and the margins are softened. The contents of the stomach may be 
in the left pleura. 

VI. DILATATIONS AND DIVERTICULA. 

• Stenosis of the gullet is followed by secondary dilatation of the tube above 
the constriction and great, hypertrophy of the walls. ^Primary dilatation, 
which is extremely rare, appears to be associated with spasm of the lowea 
end of the gullet and of the cardiac orifice. The tube may attain extraor-' 
dinary dimensions, as in the specimen presented in 1904 to the Association 
of American Physicians by Kinnicutt (see Transactions). Regurgitation of 
food is the most common symptom. There may also be .difficulty in breathing 
from pressure. 

Diverticula are of two forms: (a) Pressure diverticula, which are most 
common at the junction of the pharynx and gullet, on the posterior wall. 
Owing to weakness of the muscles at this spot, local bulging occurs, which is 
gradually increased by the pressure of food, and finally forms a saccular 
pouch. (6) The traction diverticula situated on the anterior wall near the 
bifurcation of the trachea, result, as a rule, from the extension of inflam¬ 
mation from the lymph-glands with adhesion and subsequent cicatricial con¬ 
traction, by which the wall of the gullet is drawn out. Diverticula have been 
successfully extirpated. 

A rare and remarkable condition, of which a case has been recorded by 
MacLachlan, and of which a second is still (1904) in attendance at my clinic, 
is the oesophago-pleuro-cutaneous fistula. In my patient fluids are discharged 
at intervals through a fistula in the right infra-elavicular region, which 
appears to communicate with a cavity in the upper part of the pleura or 
lung. The condition has persisted for more than "twenty-five years. 


F. DISEASES OF THE STOMACH. 

I. ACUTE GASTRITIS. 

(Simple Gastritis; Acute Gastric Catarrh; Acute Dyspepsia.) 

Etiology. —Acute gastric catarrh, one of the most common of complaints, 
occurs at all ages, and is usually traceable toiqjxors.ia diet. It may follow 
t.bftii pgestinn of more food than the stomach can digest, or it may result from 
j tft frin g unsui table articles, which either themselves irritate the mucosa or, 
remaining undigested, decompose, and so excite an acute dyspepsia. A fre¬ 
quent cause is thee taking of food which has begun to decompose, particularly 
in hot weather. In children these fermentative processes are very apt to 
excite acute catarrh of the bowels as well. Another very common cause is the 
VltHTC nf c1wA n1| and the acute gastritis which follows a drinking-bout m 
. one at the most typical forms of the disease. The tendency to acute indi¬ 
gestion varies very much in different individuals, and indeed in families- 
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r e recogmze this in using the expressions a “ delicate stomach ” and a 
s tiffing St o ma ch. (fr ui ty perso ns are generally thought to be more disposed 
to mte dyspepsia than others. Acute catarrh of the stomach occurs at the 
outee^of many of ''ihe infectious fevers. 

Lcbert described a special infectious form of gastric catarrh, occurring 
in c^igeakjBm, and only to bo distinguished from mild .typhoid fever by 
:h&ab sen ce of rose spots and swelling of the spleen. Many practitioners still 
idhere, to the belief Hint there is a form of ncust ric fcver f but the evidence 
if its existence is by no means satisfactory and certainly a great majority 
Wall •cases are examples of mild typhoid. 

Morbid Anatomy.— Beaumont's study of St. Martin’s stomach showed 
that in acute catarrh the* mucous membrane is reddened and swollen, Joss 
jastric juice is secreted, and mucus covers the surface. Slight hiemorrhagea 
may occur or even small erosions. The submucosa may be somewhat icdcma- 
tous. t Micro s c opically the changes are chiefly noticeable in the mucous and 
peptic cells, which are_swailen arid more granular, and there is an infiltration 
oi thejnteftubular tissue with leucocytes. 

Symptoms. —In mild cases the symptoms are those of slight “ indigestion” 
—an uncomfortable feeling in the abdomen, headache, depression, nausea, 
eructations, and vomiting, which usually gives relief. The longue is heavily 
coated and the saliva is increased. In children there are intestinal symptoms 
—diarrhoea and colicky pains. There is usually no fever. The duration is 
rarely more than twenty-four hours. In the severer forms the attack may 
set in with a chill and febrile reaction, in which the temperature rises to 
102° or 103°. The tonguo is furred, the breath heavy, and vomiting is fre¬ 
quent. The ejected substances, at first mixed with food, subsequently con¬ 
tain much mucus and bile-stained fluids. There may be constipation, but 
very often there is diarrlura. The urine presents the usual febrile charac¬ 
teristics, and there is a heavy deposit of urates. The abdomen may be some¬ 
what distended and slightly tender in the epigastric region. Herpes may 
appear on the lips. The attack may last from one to three days, and occa¬ 
sionally longer. The examination of the vomitus shows, as a rule, absence 
of the hydrochloric acid, presence of lactic and fatty, apids, and marked 
increase in the mucus. 

Kagnflrtt:— The ordinary afebrile gastric catarrh is readily recognizecL, 
The acute febrile form is so similar lo the initial symptoms of many of the* 
infectious diseases that it is impossible for a day or two to make a diagnosis, 
particularly in the cases which have come on, so to speak, spontaneously and 
independently of an error in diet. Some of these resemble closely an acute 
infection; the symptoms may he very intense, and if, as sometimes happens, 
t the attack sets .in with severe headache and delirium the case may be mistaken 
■ for .meningitis. When the abdominal pains arc intense the attack may be 
fconfoim^gd.with gallstone colic. In discriminating between acute febrile gas¬ 
tritis and the abortive formsbif tvphoid fever it is lo be borue innimd a 

the former the temperature rises abruptly, the remissions are slighter and 
the drop is more sudden. The initial bronchitis, the well-marked splenic 
enlargement, and the rose spots arc not present. It is a very common error 
to class under gastric fever tlie mild forms of the various m < e i ■ 

$’he gastric crisis in locomotor ataxia have in many instances been confounded 
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with a simple acute gastritis, and it is always wise in adults to test the knee- 
jerks and pupillary reactions. 

Treatment. —Mild cases recover spontaneously in twenty-four hours, and 
require no treatment other than a d ose of castor oil in children or of-_hluc 
masain adults. In the severer forms, if there is mneh distress in the jegioa 
of the stomach, the vomiting should be promoted by warm water or the'simple 
emetics. A full dose of calomel, 8 to 10 grains, should be given, and ftjllpwod 
the next morning by a dose of nunyadi-Janos or Carlsbad water. I#'there 
is eructation of acid fluid, bicarbonate of soda and bismuth may be ' given 
The stomach should have, if possible, absolute rest, and it is a good plan is 
the case of strong persons, particularly in those addicted to alcohol, to cut 
off all food for a day or two. The patient may be allowed soda water and 
ice freely. It is well not to attempt to check the vomiting unless it is 
excessive and protracted. Kccovcry is usually complete, though repeated 
attacks may lead to subacute gastritis or to the establishment of chronic 
dyspepsia. 

EUggmonout Gastritis; Acute Suppurative Gastritis. —This is an ex¬ 
cessively rare disease, characterized by the occurrence of suppurative processes 
in the"submucosa. The affection is more common in men than in women. 
Leith has collected 85 cases, and has given the best account in the literature 
(Edinburgh Hospital lleports, vol. iv). The cause is seldom obvious. It 
has been met with as an. idiopathic affection, but it has occurred also in 
puerp eral fever and other .septic processes, and has occasionally followed 
■ tquiuia. Anatomically there appear to be two forms, a'diffuse purulent 
infiltration and? a localized abscess formation, in which case the tumor may 
reach the size of an egg, and may burst into the stomach or into the peri¬ 
toneal cavity.' In two of the cases I have seen, the abscess was in connection 
with cancer of the stomach, and it is interesting to note that in both there 
were recurring chills. In a third case, in a jliffuse .carcinoma, there was ex¬ 
tensive phlegmonous inflammation with vomiting of a horribly foetid material. 

Symptoms.— The symptoms are variable. There are usually pgin in the 
abdomen, fever, dry tongue, and symptoms of a severe infective process, de¬ 
lirium and coma preceding death. Jaundice has been met with, and a pur- 
PUlic rash. Occasionally, when the abscess tumor is large, it has been fell 
externally, in one case forming a mass as large as two fists. There are in¬ 
stances which run a more chronic course, with pains in the abdomen, fever 
and chills. 

Diagnosis. —The diagnosis is rarely possible, even when with abscess rup¬ 
ture occurs, and the pus. is vomited, as it is not possible to differentiate the 
condition from an abscess perforating into the stomach from without. It if 
stated, however, that Chvostek made the diagnosis in one of his cases. 

Tmrio G astritis. —jjphis most intense form of inflammation of the stomach 
is excited by the shallowing of concentrated mineral acids or strong alkalies, 
or hy such poisons as phosphorus, corrosive sublimate, ammonia, arsenic, etc. 
In the jon-cor rosiye poisons, such as phosphorns, arsenic, and antimony, the 
t process consists of an acute degeneration of the glandular elements, andzhsem- 
otrbage. In the powerful concentrated poisons mPTn K,H, "f -in r tm - 

surely destroyed, and may be converted into a brownish-black eschar. In 
the less severe grades there may be areas of necrosis surrounded, by inflam- 
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mafo yy r eaction,, while the submucosa is haanorrhagic and infiltrated. The 
process is of course more intense at the fundus, but the active peristalsis may 
drive the poison through the pylorus into the intestine. 

Symptoms. —The symptoms are intense pain in the mouth, throat, and 
atoin&lth, salivation, great difficulty in swallowing, and constant vomiting, the 
vomitdi materials being bloody and sometimes containing-portions of the 
nmOgdA, membrane. The abdomen is tender, distended, and painful on pros- 
BUreivtn the most acute cases symptoms of collapse supervene; the pulse is 
ffealcpthe skin pale and covered with sweat; there is restlessness, and some- 
ttxaes convulsions. There may be albumin or blood in the urine, and petechia; 
may. occur: on the skin. When the poison is less intense, the sloughs may 
separate, leavihg ulcers, which too often lead, in the oesophagus to stricture, 
in the stomach to chronic atrophy, and finally to death from exhaustion. 

Diagnosis. —The diagnosis of toxic gastritis is usually easy, as inspection 
of the mouth and pharynx shows, in many instances, corrosive effects, while 
the examination of the vomit may indicate the nature of the poisflfc. 

In poisoning by. acids, magnesia should be administered in milk or with 
egg albumen. When strong alkalies have been taken, the dilute acids should 
be administered. If the case is seen early, lavage should be used. For the 
severe inflammation which follows the swallowing of the stronger poisons 
palliative treatment is alone available, and morphia may be freely employed 
to allay the pain. 

Diphtheritio or Membranous Gastritis. —This condition is met with occa¬ 
sionally in diphtheria, but more commonly as. a secondary process in typhus 
nr typhoid fever, pneumonia, pyaimia, small-pox, and occasionally in debili¬ 
tated children. The exudation may be extensive and uniform or in patches. 
The condition is not recognizable during life, unless, as in a case of John 
Thomson’s, the membranes are vomited. 

Xyootio and Parasitic Gastritis. —It occasionally happens that fungi grow 
in the stomach and excite inflammation. One of the most remarkable cases 
of the kind is that reported by Kundrat, in which the favus fungus occurred 
in the stomach and intestine. 

In cancer and in dilatation of the stomach the sarcinse and yeast 
probably aid in maintaining the chronic gastritis. As a rule, the gisMs 
juice is capable of killing the ordinary bacteria. Orth states that the anthrax 
bacilli, in certain cases, produce swelling of the mucosa and ulceration. 
Fug. Fraenkel has reported a case of acute epphysematous gastritis probably 
of.mycotic origin. The lame of certain insects may excite gastritis, as in the 
cases reported by Qerhardt,. Mcscliede, and others. In rare instances tuber¬ 
culosis and syphilis attack the gastric mucosa. 

n. CHRONIC GASTRITIS. 

(Chronic Catarrh of the Stomach; Chronic Dyspepsia.) 

Definition.— A condition of disturbed digestion associated with increased 
mucous formation, qualitative or quantitative changes in the gastric juice, 
enfeeblement of the muscular coats, so that the food is retained for an ab¬ 
normal time in the stomach; and, finally, with alterations in the structure 
of the mucosa. 
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Etiology.—The causes of chronic gastritis may be classified-as folio 
(1) Cifiifitic. i Unsuitable or improperly prepared food, and thei 
use o f certain articles of diet, such as very fatjubstances or foods 
too much of the carbohydrates. sThe use in excessive quantity of hotibr 
hot c akes, and pie is a fruitful cause, particularly in the United States. 1 
. use in excess of,tea or coffee, and, above all, of alcohol in its various feoffs.' 
Under this heading, too, may be mentioned the habits ofr'eatinjj at irregular 
hours or too rapidly and imperfectly chewing the food. 4 Excess in eating, 
does more damage than excess in drinking. The platter kills more than the 
sword. A common cause of chronic catarrh is; drinking too freely of ice- 
water during meals, a' practice which plays no small part in the prevalence 
of dyspepsia in America. Another frequent causers the abuse of tobacco, 
particularly chewing. (2) Constitutional causes. . Anaemia,-.chlorosis,^chronic 
tuberculosis, i-gout, diabetes, and Bright’s disease are often associated with 
chronic gastric catarrh. (3) .Local conditions: (a) of the stomach, as in 
i canc er, and .dilatation, which are invariably accompanied by catarrh; 

(5) conditions of the portal circulation, causing chronic engorgement of the 
mucous membrane, as iqjsirrhosis, chronic heart-disease, and certain chronic 
lung affections. 

Morbid Anatomy.—Anatomically two forms of chronic gastritis may be 
recognized, the simple and the sclerotic. 

(а) Simpl e Chkonio Oastiutls.— The organ is usually enlarged, the 
mucous membrane pale gray in color, and covered with closely adherent, 
tenacious mucus. The veins are large, patches of eechymosis are not infre¬ 
quently seen, and in the chronic catarrh of portal obstruction and of chronic 
heart-disease small haemorrhagic erosions. Toward the pylorus the jnucosn 
is not infrequently irregularly pigmented, and presents a rough, wrinkled, 
mammillated surface, the etat mamelane of the French, a condition which 
may sometimes be so prominent that writers have described it as gaslritit 
polyposa. The membrane may be thinner than normal, and much firmer, 
tearing less readily with the finger-nail. Ewald thus describes the histolog¬ 
ical changes: Tlie minute anatomy shows the ‘pi cture of a parenchymatous 
and an inte rstitial inflammation. : The gland, cells are in part eroded ninhow 
cl oudy granular swelling or atrophy, j'fhe distinction between the .principal 
and marg inal cells can not be recognized, and in many places, particularly in 
the pyloric region,<,thejtuhea.have lost their regular form and. show in many 
places an atypical branching, like the fingers of a glove.; Individual glands 
are cut off toward the fundus, but appear at the border of the submucosa as 
cysts, partly empty, with a smooth membrane, partly filled with remnants 
of hyaline and refractile epithelium. ‘An abundant small-celled infiltration 
passes apart the tubules, being particularly marked toward* the surface of 
■the mucosa, and from the submucosa extensions of the connective tissue may 
be seen passing between the glands. The mucoid transformation of the cells 
of the tubules is a striking feature in the process and may extend to the 
very fundus of the glands. 

(б) gounomo G a sthiti b. —As a final result of the parenchymatous and 
interstitial changes the mucous membrane may undergo complete atrophy, 
so that but few traces of secreting substance remain. There appear to be 
two form s of this sclerotic atrophy—rone with thinning of the coats of th6 
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stomach ,' ^Ethisii ventrindi. and a retention or even increase of the size of 
th®!tp8Rp> the other with enormous thickening of the coats and great reduc- 
tion ih^the volume of the organ, the condition which is usually described as 
cirrhoa is ventriGuli. Extreme atrophy of the mucous membrane of the stom- 
aciThas been carefully studied by Fenwick, Ewald, and others, and we now 
recognize the fact that there may be such destruction and degeneration of the 
glandular elements by a progressive growth of interstitial tissue that ulti¬ 
mately scarcely a trace of secreting tissue remains. In a characteristic case, 
studied by Henry and myself, the greater portion of the lining membrane 
ofjhe stomach was converted into a perfectly smooth, cuticular structure, 
showing no trace whatever of glandular elements, with enormous hypertrophy 
of the muscularis mucowe, and here and there formation of cysts. In the 
other form, with identical atrophy and cyst formation, there is enormous 
increase in the connective tissue, and the stomach may be so contracted that 
it does not hold more than a couple of ounces. The walls may measure from 
2 to 3 cm.; the greatest increase in thickness is in the submucos^ but the 
hypertrophy also extends to the muscular layers. A similar affection may 
coexist in the caecum and colon. The condition may be difficult to distinguish 
from diffuse carcinoma. There may be also proliferative peritonitis, with 
perihepatitis, perisplenitis, and ascites. While one is not justified in saying 
that all cases of cirrhosis of the stomach represent a final stage in the history 
of a chronic catarrh, it is true that in most cases the process is associated 
with atrophy of the gastric mucosa, while the history indicates the existence 
of chronic dyspepsia. 

Symptoms. —The affection persists for an indefinite period, and, as is the 
case with most chronic diseases, changes from time to time. The appetite 
is variable, sometimes greatly impaired, at others very good. Among early 
symptoms are feelings of distress or oppression after eating, which may be¬ 
come aggravated and amount to actual pain. When the stomach is empty 
there may also be a painful feeling. The pain differs in different cases, and 
may be trifling or of extreme severity. When localized and felt beneath the 
sternum or in the praecordial region it is known as lmaEkburn or sometimes 
-efedialgia. /There is pain on pressure over the stomach, usually diffuse and 
not severe. The tongue is coated, and the patient complains of a bad taste in 
thejjouth. The tip and margin of the tongue are very often red. Associated 
with this catarrhal stomatitis there may be an increase in the salivary and 
pharyngeal secretions. -'■Nausea is an early symptom, and is particularly apt 
to occur in the morning hours. It is not, however, nearly so constant a symp- 
tonximchronic gastritis as in cancer of the stomach, and in mild grades of the 
affection it may not occur at all.' Eructation of gas, which may continue for 
some hours after taking food, is a very prominent feature in cases of so-called 
flatulent dyspepsia, and ■ there may be marked distention of the intestines. 
With the gas, bitter fluids may be brought up. Vomiting, which is not very 
frequent, occurs either immediately after eating or an hour or two later. 
In the chronic catarrh of old topers a bout of morning vomiting is common, 
in which a slimy mucus is brought up. The vomitus consists of food in 
various stages of digestion and slimy mucus, and the chemical examination 
shows the p reqenffi of abnorma l .acids, such as butyric, or even aceticjn 
addition to J*ctic~acid, while the hydrochloric acid, if indeed it be present, 
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is much reduced in quantity. - The digestion may be much delayed, and, on./ 
washing out the stomach as late as seven hours after eating, portions 
ire still present. The prolonged retention favors decomposition, the-BtenfUtt; 
becomes distended with gas, and this, with the chronic catarrh, may jaS3Ui| 
gradually an atony of the muscular walls. The absorption is slofrtf anil; 
iodidcjpf potassium, given in capsules, which should normally reach, < 

within fifteen, minutes, may not be evident for more than JwJf an ; 

Constipation- is usually present, but in some instances there is dixmh&t^, 
and undigested food passes rapidly through the bowels. The urine i^eften a 
scanty, high-colored, and deposits a heavy sediment of urates. 

Of other symptoms headache is common, and the patient feels constantly 
out of sorts, indisposed for exertion, and low-spirited. In aggravated Cases 
melancholia may occur. Trousseau called attention to the occurrence of 
vertigo, a marked feature in certain cases. The pulse is small, sometimes 
slow, and there may be palpitation of the heart. Fever does not occur. 
Cough Is sometimes present, but the so-called stomach cough of chronic 
dyspeptics is in all probability dependent upon pharyngeal irritation. 

The Gastric Contents. —The fasting stomach may be empty or it may 
contain much mucus— gastritis mucipara of Boas. Tn the test bnflpkfast, 
withdrawn in an hour, the HC1 is usually diminished, though it may no nor¬ 
mal— gastritis acida. In other cases the free HC1 may be absent-dainti* 
anacida. While in the advanced forms of atrophy of the mucosa there may 
be neither acids nor ferments— gastritis atrophicans. 

The motor function of the stomach is not usually much impaired. 

The symptoms of atrophy of the mucous membrane of the stomach, with 
or without contraction of the organ, arc very complex, and can not be said 
to present a uniform picture. The majority of the cases present the symp¬ 
toms of an aggravated chronic dyspepsia, often of such severity that cancer 
is suspected. In one of the cases which I examined, the persistent distress 
after pa timr. the vomiting, and the gradual loss of flesh and strength, very 
naturally led to this diagnosis, but the duration of the disease far exceeded 
that of ordinary carcinoma. In the cirrhotic form the tumor mass may some¬ 
times be felt. In atrophy of the stomach, whether associated with cirrhosis 
or not, the clinical picture may be that of a severe amentia. As early as 
1860, Flint called attention to this connection between atrophy of the gastric 
tubules and anemia, an observation which Fenwick and others have amply 
confirmed. 

Diagnosis.—Ewald distinguishes three forms of chronic gastritis: (1) 
Simple gastritis; (2) mucous ( schleimige ) gastritis; (3) atrophic gastritis. 

In (1) the fasting stomach contains only a small quantity of a slimy 
fluid, while after the test breakfast the HC1 is diminished in quantity or 
may be absent. Lactig. acid anil Hie fatty acids may be present. After Boas’s 
more rigid test meal the organic acids are rarely found. The pepsi n and 
rennet aie always present. 

In (2) the acidity is always slight and the condition is distinguished from 
(1) chiefly by the large amount of mucus present. 

In (3) the fasting stomach is generally empty, while after the test break¬ 
fast Hf!| , pepsin, and tbe-eurdlmg fermentj;re.wholly wanting; 

rp tlR ^’ffpoaia of sourer of tlm-ntrffffrieK from ehronio gastriti&unay be very 
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lijtolt-wbea,-a tumor is not present. The cases require most careful study, 
take several months before a decision can be reached. 
XjjlJ&eatment.—When possible the cause in each case should be ascertained 
a#an attempt made to determine the special form of indigestion. Usually 
Jjpr|;1#.EO difficulty in differentiating the ordinary catarrhal and the nervous 
raffle. A careful study of the phenomena of digestion in the way already 
ajdrdown, though not essential in every instance, should certainly ho carried 
>nt in the more obstinate and obscure forms. Two important questions should 
>S-asked of every dyspeptic—first, as to the time taken at his meals; and, 
i6cond, as to the quantity he eats. Practically a large majority of all cases 
af disturbed digestion come from hasty and imperfect mastication of the food 
and from overeating. Especial stress should be laid upon the former point. 
In sonFe instances it will alone suffice to cure dyspepsia if the patient will 
count a certain number before swallowing each mouthful. The second point 
is of even greater importance. People habitually eat too much, and it is 
probably true that a greater number of maladies arise from excess in eating 
than from excess in drinking. Chittenden’s researches have shown that we 
require much less nitrogenous food to maintain a standard of perfect health 
-a Jiftpn that the Hindoos and Japanese have also taught us. George 
Cheywa thirteenth aphorism contains a volume of dietetic wisdom: “ Every 
wise mffi j after Fifty, ought to begin to lessen at least the quantity of his 
Aliment)‘and if lie would continue free of great and dangerous Distempers 
and preserve his Senses and Faculties clear to the last he ought every seven 
years go on abateing gradually and sensibly, and at last descend out of Life 
as he ascended into it, even into the Child’s Diet.” 

(a) Sensual and Dietetic. —A careful and systematically arranged diet¬ 
ary is the first, sometimes the only, essential in the treatment of a case of 
chronic dyspepsia. It is impossible to lay down rules applicable to all cases. 
Individuals differ extraordinarily in their capability of digesting different 
articles of food, and there is much truth in the old adage, “ One man’s food 
is another man’s poison.” The jndividua l preferences for different articles 
nf..fnnd.ahonld..bfcjU!rtntttcd in the milder formal Physicians have probably 
beta too arbitrary in this direction, and have not yielded sufficiently to the 
intimations given by the appetite and desires of the patient. 

i A rigid milk diet may be tried. “ Milk and sweet sound Blood differ in 
nothing but in Color: Milk is Blood” (George Cheync). In the forms asso¬ 
ciated with Bright’s disease and chronic portal congestion, as well as in many 
instances in which the dyspepsia is part of a neurasthenic or hysterical trouble, 
this plan in conjunction with rest is most efficacious. If milk is not digested 
Wall it may be diluted one-third with soda water or Vichy, or 5 to 10 grains 


ofcarbonate of soda, or a pinch of salt may be added to each tumblerful. In 
many cases the milk from which the cream has been taken is better Imrne. 
^Buttermilk is particularly suitable, but can rarely be taken for so long a time 
alone, as patients tire of it much more readily than they do of ordinary milk. 
Hot only can the general nutrition be maintained on this diet, but patients 
sometimes increase in weight, and the unpleasant gastric symptoms disappear 
entirely. It should be given at fixed hours and in definite quantities. A pa¬ 
tient may take 6 or 8 ounces every three hours. The amount necessary varies 
a good’deal, but at least 3 to 5 pints should be given in the twenty-four hours. 
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This form of diet is not, as a rule, well borne when there is a tendency’to., 
dilatation of the stomach. T im milk im'y but it is' 

impossible to feed a chronic dyspeptic in this way. The stools shouts.be 
carefully watched, and if more milk is taken than can be digested if is-well 
■ to supplement the diet with eggs and dryjtaasi or biscuits. 

In a large proportion of the cases of chronic indigestion it is not necessary 
to annoy the patient with such strict dietaries. It may be quite eufijciwit to 
jout off certain articles of food. Thus, if. there-are aoid eruetatirm 0 »jjfrtu- 
the far.inaceo.Ui,foods should_.be- restricted, particularly. 
t he coarse r vegetables. A fruitful source of indigestion is the hot bread 
in different forms, is regarded as an essential part of an American breakfast. 
This, as well as the various forms of pancakes, pies and tarts, with-heavy 
pastry, and fried articles of all sorts, should be strictly forbidden. As a rule, 
white bread, toasted, is more readily digested than bread made from the whole 
meal. Persons, however, dilTer very much in this respect, and the Graham 
or brown bread is for many people most digestible. Sugar and. very sweet 
articles of fo od should be taken in great moderation or avoided altogether 
by persons with chronic dyspepsia. Many instances of aggravated indigestion 
have come to my notice due to the prevalent practice of eating largely of 
ice-cream. One of the most powerful enemies of the American stomach in 
the present day is the soda-water fountain, which has usurped so important 
a place in the apothecary shop. 

Fats, wi th the exception of a moderate amount of good butter, very fat 
meats, and thick, greasy soups shoidd bo avoided. Ripe fruit in moderation 
is often advantageous, particularly when cooked. Bananas are not, as a rule, 
well borne. Strawberries are to many persons a cause of an annual_ attack of 
indigestion and sore throat in the spring months. 

As stated, in the matter of special articles of food it is impossible to lay 
down rigid rules, and it is the common experience that one patient with 
indigestion will take with impunity the very articles which cause the greatest 
distress to another. 


Another detail of importance which may be mentioned in this connection 
is the general hygienic management of dyspeptics. These patients are often 
introspective, ’dwelling in a morbid manner on their symptoms, and much 
inclined., to take a despondent view of their condition. Very little progress 
can be made unless the physician gains their confidence from tho outset. 
Their fears and whims should not be made too light of or ridiculed. Sys¬ 
tematic exercise, carefully regulated, particularly when, as at watering places, 
it is combined with a restricted diet, is of special service. Change-of air and 
o ccupati on, a prolonged sea voyage, or a summer in the mountains will some¬ 
times cure the most obstinate dyspepsia. 

(6) Medicm-W.. —The special therapeutic measures may bo divided into 
those which attempt to replace in the digestive juices important elements 
which are lacking and those which stimulate the weakened action of the organ. 
In the first group come the hydrochloric acid and ferments, which are so 
freely employed in dyspepsia. The former is the most important. It is the 
ingredient in the gastric juice most commonly deficient. It is not only neces¬ 
sary for its own important actions, but its presence is intimately associated 
with thaLof the pepsin, as it is only in the presence of a sufficient quantity 
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that the, pepsinogen is converted into the active digestive ferment. It is best 
given as the'dilute acid taken in somewhat larger quantities than are usually 
advised,., Ewald recommends large doses—of from 90 to. .100 drops—at in- 
^jtorals of fifteen minutes after the meals, Leube and Kiegel advise smaller 
dos»*. ProbabIy~from~I3 to 20 drops is sufficient. The prolonged use of it 
does not appear to be in any way hurtful. The use, hoVwer, should be re¬ 
stricted tSI'aSei of neurosis and atrophy of the mucous membrane. In actuar 
gastritis its value is doubtful. 

? Nitrate of .silver is a good remedy in some cases, used in solution in the 
lavage (1 to 1,500 or 1 to 2,000), or in pill form, one-eighth to one fourth, 
of a grain three times a day. For many years Pepper advocated the more 
extended use of this drug in chronic gastritis. I have seen an instance of 
argyria after its protracted use. 

The digestive ferments: These are extensively employed to strengthen the 
weakened gastric and intestinal secretions. The use of pepsin, according to 
Ewald, may be limited to the eases of advanced mucous catarrh and the in¬ 
stances of atrophy of the stomach, in which it should be given, in doses, of 
from 10 to 15 grains, with dilute hydrochloric acid a quarter of an hour after 
meals. It may be used in various different forms, either as a powder or in 
solution or given with the acid. The powder is much more certain. 

■ Pqncreatin is of equal or even greater value than the pepsin. Pains 
should be taken to use a good article, such as that prepared by Merck. It 
should be given in doses of from 15 to 20 grains, in combination with bicar¬ 
bonate of soda. It is conveniently administered in tablets, each of which 
contains 5 grains of the pancreatin and the soda, and of these two or three 
may be taken fifteen or twenty minutes after each meal J, Ptyalin and diastase 
are particularly indicated when the acid is excessive. The action of the 
former continues in the stomach during normal digestion. The malt diastase 
is often very serviceable given with alkalies. 

< Of measures which stimulate the glandular activity in chronic dyspepsia 
lavage is by far the most important, particularly in the forms characterized 
by the secretion of a large quantity of mucus. Lukewarm water should be 
used, or, if there is much mucus, a i-per-cent salt solution, or a 3- to 5-per¬ 
cent solution of bicarbonate of soda. If there is much feftnentation the 
3-per-cent solution of boric acid may be used, or a dilute solution of carbolic 
acid. It is best employed in the morning on an empty stomach, or in the 
evening some hours after the last meal. It is perhaps preferable in the morn¬ 
ing, except in those cases in which there is much nocturnal distress and flatu¬ 
lency. Onp fl ft fl«y jj s, ps a rule, sufficientyor, in the case of delicate persons, 
ev ery sec ond day. The irrigation may be continued until the water which 
comesfaway is quite clear. It is not necessary to remove all the fluid after 
the irrigation. 

While perhaps in some hands this measure has been carried to extremes, 
it is one of such extraordinary value in certain cases that it should be more 
widely employed by practitioners. When there is an insuperable objec ion 
lavage a substitute may be used in the form of warm alkaline drinks, taken 
alow) y in the early morning or the last thing at night. 

^Of medicines which stimulate the gastric secretion the most important axe 
the fcfEter tonics, such as quassia, gentian, calumba, cundurango, ipecacuanha, 
'81 
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strychnia, and cardamoms. These arc probably of more value in chronic'gas,-' 
tritis than the hydrochloric acid. Of these, strychnia is the most powerfnl, 
tho ugh none of prolmbly-airy very great stimulating action'eh"the 

secretion, and influence rather the appetite than the digestion. Of stomachics 
which are believed to favorably influence digestion the most important are, 
alcohol and common salt. The former would appear to act in moderate quan¬ 
tities by increasing the acid in the gastric juice, and with, it probably tho 
pepsin formation. Others hold that it is not so much the secretory as fife 
motor function of tho stomach which the alcohol stimulates. In moderate 
quantities it has certainly no directly injurious influence on the digestive 
processes. Special pare should lie taken, however, in ordering alcohol to dys¬ 
peptics. If a patient has been in the habit of taking beer or light wines or 
stimulants with his meals, the practice may be continued if moderate quanti¬ 
ties are taken. Beer, as a rule, is not well borne. A -dry she rry or a glass 
of claret is preferable. In the case of women with any form of dyspepsia 
stimulants should be employed with the greatest caution, and the practitioner 
should know his patient well before ordering alcohol. 

The importance of salt in gastric digestion rests upon the fact that its 
presence is essential in the formation of the hydrochloric acid.' An increase 
in its use may be advised in all cases of chronic dyspepsia in which the acid 
is defective. 

Treatment of Special Conditions. —Fermentation and Flatulency .—When 
the digestion is slow or imperfect, fermentation goes on in the contents, with 
the formation of gas and the production of lactic, butyric, and acetic acids. 
For the treatment of this condition careful dieting may suffice, particularly 
' forbidding such articles as tea, pastry, and the coarser vegetables. It is usually 
combined with pyrosis, in which the acid fluids are brought into the mouth. 
? B ismut h and carb onate q f„gpda sometimes suffice to relieve the condition. 
Thymol, creasote, and carbolic acid may be employed. For acid dyspepsia 
SirlWlliam Roberts respjxjmendn.the bismuth lozenge of the .British Pharnja- 
copccia, the antacid properties of which depend on chalk and bicarbonate of 
soda. It should be taken an hour or two after meals, and only when the pain 
and uneasiness arc present. The burnt magnesia is also a good remedy. 
Glycerin in from 20- to 60-minim dosc3, "Ehe essential oils, animal charcoal 
alone or in combination with compound cinnamon powder, may be tried. 
If there is much pain, chjjuxdorm in 20-minim doses or a tea spoonf ul 
of Hoffman’s anodyne may be used. In obstinate cases lavage is 
indicated and is sometimes striking in its effects. Alkaline- solutions may 
be used. 

V omiting is not a feature which often calls for treatment in chronic dys¬ 
pepsia; sometimes in children it is a persistent symptom. Cjgflggfcg and 
carbo lic acid in drop doses, a few drops of c hlorofor m or of jjlntir hjiirr 
cyanic acid, c ocain e, bismuth, and aaakte'of'T’erium may be used. If obsti- 
i £ej”0ie stomach should he washed out daily. 

Coaafipation is a frequent and troublesome feature of most forms of indi¬ 
gestion^ Occasionally small doses of m ercur y. podQphyllin, the l axative p iin- 
ergl, waters, sulphur, and cascara may be employed. Glycerin.suppositories 
or the injection of from half a teaanoonful to a teasnoonful of ulvcerin is 
very efficacious. ■ 





Jlany cases of chronic dysjiepsia are greatly benefited by the use of mineral 
Ire, particularly a residence at the springs with a careful supervision of 
(.diet and systematic exercise. 


UL DILATATION OF THE STOMACH (Oastrectasis). 

Etiology .-^ Aoute dil atation is a rare condition, described by Hilton 
9£gge, characterized by sudden onset, vomiting of enormous quantities of fluid, 
juyd symptoms of collapse. Of 102 eases collected by Lewis A. Conner 42 fol¬ 
lowe d operation wi th ge neral anesthesia. The next largest group occuri.in. tlie 
i vimn^.-of sev ere diseases, or (luring convalescence. Cases have followed in¬ 
j uries, p articularly of the head and spine. In 9 cases the symptoms came 
oiTafter^ single large meal: 6 eases were associated with spinal disease, in 3 
while the patients were in a plaster of Paris jacket, and in a few cases it has 
come on in persons in good health. There were 74 deaths. In 69 autopsies 
the duodenum was found dilated in 38 cases. In a majority of cases it is due 
to a constriction of the lower end of the duodenum by traction on the mesen¬ 
teric root, which is particularly apt to occur when there is a long mesentery 
and when the coil of small bowel is empty and falls into the true pelvis. The 
diagnosis is usually easy—repeated)vomiting of large quantities of bilious non- 
fffical fluid, with subnormal temperature,--pain, fcpllapse symptoms, andedia- 
tcncTed abdomen are the common features. The treatment consists in repeated 
emptying of the stomach with the tube pjjhnnge in posture from the dorsal to 
the belly position or the knee-elbow position has been followed by prompt relief. 
Tpgeraticn has not proved very satisfactory. 

Chhonic dilatation results from: (a) Pyloric ohstructiomiiwi to nar¬ 
rowing of the orifice or of the duodenum by the cicatrization of an ulcer, 
•jh ypcrEdp lnc stenosi s qf the pylorus (whether cancerous or simplcjjtcongcni- 
t al’stri cture, 'or occasionally by pressure. from without of a tumor or of a 
float ing k idney. The pylorus may be tilted, up by adhesion to the liver or 
g alT-blad dcr, or the stomach may be so dilated that the pylorus is dragged 
down and kinked. Adhesions about the gall-bladder may extend along the 
adjacent parts of the stomach and hitch up the pylorus into the hilus of the 
liver, forming a very acute kink. (&) Rela tive _or qfrsolutc insufficiency of the 
muscular power of the stomach,*duc on the one hand to repeated overfilling of 
the organ with food and drink, and on the other to ^tony of the coats induced 
by chronic inflammation or the degeneration of impaired nutrition, the result 
of constitutional affections. 

The most extreme forms are met with as a sequence of the eicatricial con- 
■ twetiaft-oLaB-akar. There may bo considerable Btenosis without much dila¬ 
tation, the obstruction being compensated by hypertrophy of the muscular coats. 

In t hp apen nd group, due to atony of the muscular coats, we must distin- 
gui sh be tween instances in which the stomach fis simply enlarged and those 
with actual dilatation, conditions characterized by Ewald as megalogastria 
and gastrectasis respectively. The size of the stomach varies greatly in differ¬ 
ent individuals, and the maximum capacity of a normal organ Ewald places 
at about 1,600 cc. Measurements above this point indicate absolute dilatation. 

Atonic dilatation of the. stomach may result, from weakness of the coats, 
due to repeated overdistention or to chronic catarrh of the mucous membrane, 
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or to the general muscular debility which is associated with chronic wasting 
disorders of all sorts. The combination of chronic gastric catarrh with over¬ 
feeding and excessive drinking is one of the most fruitful sources of atonic 
dilatation, as pointed out by Naunyn. The condition is frequently seen in 
diabetics, in tire insane, and in beer-drinkers. In Germany this form is very 
common in men .employed in the breweries. Possibly, muscular weakness of 
the coats may result in some cases from disturbed innervation. Dilatation 
of the stomach is most frequent in middle-aged or elderly persons, but the 
condition is not uncommon in children, especially in association with rickets. 

Symptoms —«T n ainnir. .. dilaiaiinn there may be no symptoms whatever, 
even with a very greatly enlarged organ; more frequently there are the asso¬ 
ciated features of neurasthenia, e ntero ptosis. and nervous dyspepsia ji while in 
a third group there may be all the symptoms of pyloric obstruction—vomiting 
of enormous quantities, etc. There is no limit to the capacity of the organ 
in this condition. Gould and Pyle mention an instance in which the stomach 
held 70 pints 1 

The features of pyloric obstruction, from whatever cause, are usually very 
evident, fD yspeps ia is present in nearly all cases, and there art! feeliiigff'of 
-i distress and uneasiness in the region of the stomach. The patient may com- 
plain much of hunger and thirst and eat and drink freely. /.The most charac¬ 
teristic symptom is the vomiting at intervals of enormous quantities of liquid 
and of food, amounting'sometimes to four or more litres. The material is 
often of a dark-grayish color, with a characteristic sour odor due to the 
organic acids present, and contains mucus and remnants of food. On stand¬ 
ing it separates in fo thre e layers, the lowest consisting of food, the middle 
of a turbid, dark-gray fluid, and the uppermost of a brownish froth. The 
microscopical examination shows a large variety of bacteria, yeast fungi, and 
the sarcina ventrieuli. There may also be cherry stones, plum stones, and 
grape seeds. 

4>' The hydrochloric acid may be absent, diminished, normal, or in excess, 
depending upon the cause of the dilatation. The fermentation produces lactic, 
hutyiic, and, possibly, acetic .acid and various gases. 

In consequence of the small amount of fluid which passes from the stom¬ 
ach or is absorbed there are constipation, scanty urine, and extreme dryness 
of the ski n. The general nutrition of the patient suffers greatly; there, is loss 
of llesh~and strength, and in some cases the most extreme emaciation. The 
. gastrin tetany will be considered in the section on that disease. 

Physical Sign s. — Ijjgjwction .—»The .abdomen may be large amLpromi- 
nent, the greatest projection occurring below the navel in the standing posture. 
In some instances the outline of the distended stomach can be plainly seen, 
the small curvature a couple of inches below the ensiform cartilage, and the 
greater curvature passing obliquely from the tip of the tenth rib on the left 
side, toward the pubes, and then curving upward to the right costal margin. 
Too much stress can not be laid on the importance of inspection. Very often 
. the diagnosis may be made de visu. y Ac tive pe ristalsis may be seen in the 
dilated organ, the waves passing from left to right. Occasionally a nti-per i- 
stalsisjuay be seen. Incases of stricture, particularly of. hypertrophic, stenosis. 
as the perist altic wave reaches the pylorus, the jumor-like thickening .can 
someth;; 38 be distin ctly seen through the thin abdominal jbsJI. To. stimulate 
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the peristalsis the abdomen may be flipped with a wet towel. Inflation may 
be practised with carbonic-acid gas. A small teaspoonful of tartaric aeich 
dissolved in an ounce of water is first given, then a rather larger quantity oE 
bicarbonate of soda. In many cases, particularly in thin persons, the outline* 
of (the.dilated stomach stands out with great distinctness, and waves of peri¬ 
stalsis. are seen in it. * ' 

' iThc peristalsis, may be felt, and usually in stenosis the tumor 

is evident at the pylorus. The resistance of a dilated stomach is peculiar, 
and has been aptly compared to that of an,.ai r cushio n.Bimanual palpation 
elicits a splashing sound— clapotagc —which is, of course, not distinctive, as 
it can be obtained whenever there is much liquid and air in the organ. The 
splashing may be very loud, and the patient may produce it himself by sud¬ 
denly depressing the diaphragm, or it may Ik; readily obtained by shaking 
him,, I The gurgling of gas through the pylorus may be felt. 

Percwmo q.-t-The note is tympanitic over the greater portion of a dilated 
stomach; in the dependent part the note is flat. 1 n the upright position the 
percussion should be made from above downward, in the left parasternal line, 
until a change in resonance is reached. The line of this should be marked, 
and the patient examined in the recumbent position, when it will be found 
to have altered its level. When this is on a line with the navel or Inflow it, 
dilatation of the stomach may generally be assumed to exist, jThe fluid may 
be withdrawn from the stomach with a tube, and the dulness so made to 
disappear, or it may be increased by pouring in more fluid. In cases of doubt 
thq organ should be artificially distended with carbonic-acid gas in the manner 
described above. The most accurate method of determining the size of the 
st omach is by inflation through a stomach-tube with a Davidson’s syringe. 
Pacanowski has shown tliat the greatest vertical diameter of gastric resonance 
in the normal stomach varies from 10 to 14 cm. in the male and is about 10 
cm. in the female. 

Ausc ultation .—The clapotagc orisu ccuss ion can be obtained readily. Fre¬ 
quently a 'curious sizzling sound is present, not unlike that heard when 
the ear is placed over a soda-water bottle when first opened. It can be heard 
naturally, and is usually evident when the artificial gas is being generated. 
The -heart sounds may sometimes be transmitted with great clearness and 
with a metallic quality. 

Mensuration may be used by passing a hard sound into the stomach until 
the greater curvature is reached. Normally it rarely passes more than GO era., 
measured from the teeth, but in cases of dilatation it may pass as much 
as 70 cm. 

Diagnosis.—The diagnosis can usually be made without much difficulty. 
I would like to emphasize again then great value of inspection, particularly 
in combination withanflation of the stomach with carbonic-acid gas. Curious 
errors, however, are on record, one of the most remarkable of which was the 
confounding of dilated stomach with an ovar ian cyst; even after tapping anc 
the removal of portions of food and fruit seeds, abdominal section was per¬ 
formed and the dilated stomach opened. The diagnosis of ascites has beei 
m ade and the abdomen opened. The^prognosis depends upon the cause; l 
is goocLin simple atony, bad in cancerous stricture, fairly good in simpl 
stricture, from whatever cause. 
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Treatment.—In. the cases duo to tttonyjqi£i;fuI ,rcgiilj*tifta..oX the dq ffintiH W 
proper treatment cif the associated cuiarrh will suffice lo effect a cure. 2.S&&- " 
nine, ergot, and iron arc recommended. < Washing out the stomach .is of .great 
service, though we do not see such striking and immediate results in this 
form. In cases of mechanical obstruction the stomach should be emptied and 
thoroughly washed, either with warm water or with an antiseptic solution. 
We accomplish in this way three important, things: AVe remove the weight, 
which helps to distend the organ;.we remove the mucus and the stagnating 
and fermenting material which irritates and inflames the stomach and im¬ 
pedes digestion; and, we cleanse the inner surface of the organ by the appli¬ 
cation of water and medicinal substances. The patient can usually be taught 
to wash out his own stomach, and in a case of dilatation from simple stricture 
I have known the practice to be followed daily for three years with great 
benefit. The rapid reduction in the size of the stomach is often remarkable, 
the vomiting ceases, the food is taken readily, and in many cases the general 
nutrition improves rapidly. As a rule, once a day is sufficient, and it may 
be practised either thfe first thing in the morning or before going to bed." So 
soon as tha fermentative processes have been checked lukewarm water alone 
sh ould he used 

The food should be taken -in small quantities at frequent intervals, and 
should consist of scraped beef, Leube’s beef solution, and tender meats of ail 
Borts. Fatty_s.nd .starchy articles of diet are to be avoided. Liquids, should 
be taken sparingly. 

Surgery should be resorted to early in cases of organic stricture; in atonic 
dilatation, after all other measures have been given a thorough trial, gastro¬ 
enterostomy may be advised. 

IV. THE PEPTIC ULCER, GASTRIC AND DUODENAL. 

The round, perforating, simple or peptic ulcer is usually single, and 
occurs in the stomach and in the duodenum as far as the papilla. All post¬ 
mortem statistics show a great preponderance of the gastric ulcer, but the 
enormous experience of surgeons lias taught ns that in more tlian fifty per 
cent of the clinical cases the ulcer is outside the pyloric ring. 

Erosions.—Small abrasions of the mucosa—2 to 4 mm.—usually multiple, 
are common, extending half-way or quite through the layer. They are often 
called hemorrhagic erosions from their blood-stained appearance. They are 
I met wi t h in the new-born,£in cachectic states in ehildrcid-dn ch ronic heart, and 
i qrterial .disease^fti qirrhosis of the liver, etc. Of no clinical importance, as a 
"rule, occasionally an acute hemorrhagic erosion of quite small size opens a 
iajge artery, and the patient bleeds to death. There is no difference between 
this condition and the acute form of the gastric ulcer. 

In many cases of£chronic .dyspepsia s mall fragments of the mucosa are 
washed put by the stomach tube, and Einhom thinks that this may be a special 
form characterized by pains, dyspepsia, and weakness. 

In certainjacute infections with the pneumococcus (Dieulafoy) and septic 
organisms there may be haemorrhagic erosions, which occasionally prove fatal 
^.iismatemesis. 

And, lastly, it is jprobable that the post-operative hcematemesis, slight or 
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'tSrfS, may be due to these erosions. The French have described them as if 
jflngfatr to operations for appendicitis ( vomito-ncgro appendiculaire ), but 
revive had many eases after all sorts of abdominal operations. It is prdB- 
ible that the slight gastric haemorrhages which occur in connection with the 
hrobbing aorta in neurotic women are due to these erosions. 

Etiology of Peptic Ulcer.— Incidence .—It is more comnjon in. Great Brit- 
linjmyLon .the Continent than in America. There were 3.2 per cent in Edin¬ 
burgh (Bramwell), 0.74 per cent in London (Fenwick), 1.33 per cent in 
Berlin, and 0.57 per cent among 161,589 medical admissions in America 
(Campbell Howard). It is more common in the northeastern section of the 
United States—1.74 per cent, Massachusetts General Hospital (Greenough 
and Joslin), 0.18 per cent in fifteen years at the Johns Hopkins Hospital in 
all services among a total admission of 41,378 (Campbell Howard). Among 
10,841 post modems in the United States and Canada there were only 114 
cases of ulcer—1.32 per cent, against 5 per cent on the Continent and 4.2 


per cent jn London. 

Sex ,—Of 1,699 cases collected from hospital statistics by W. H. Welch 
and examined post mortem, 10 per cent were in males and 60 per cent were 
injgmales. In 83 cases (J. n. TI.) there were 48 males and 28 females—in 
striking contrast to the Massachusetts General Hospital figures, 5 females to 
1 male. Jiecent surgical statistics show a preponderance of males. 

Age .— Ip f('iu:il i-K the largest number of cases occurred between fifteen and 
twenty-five; in males between forty and fifty, in our series. It may occur in 
old people. E. G. Cutler has studied a series of 29 cases in children. In 6 
the symptoms came on immediately after birth. There were 8 cases under 
seven years of age, and 9 between eight and thirteen. 

. Heredity appears to play a part in some cases (Dresclifeld). 

Occupation .—It was impossible in our series to say that occupation had 
any influence. Among women, chlorotic, dyspeptic servant girls seem very 
prone. Shoemakers aie thought to be specially liable. It appears relatively 
more common in the hospital classes. 

Trauma .—Ulcers have been known to follow a blow in the region of the 
stomach. There was a history of injmy in 7 cases in our series. 

Associated Diseases— Anamiia and chlorosis predispose strongly to gastric 
ulcer, particularly in women and in association with menstrual disorders. A 
very considerable number of nil caseR of gastric ulcer occur in chlorotic girls. 
It has been found also in connection with disease of the heart, arterio-sclerosis, 
and disease of the liver. The tuberculous and syphilitic ulcers of the stomach 


have already been considered. ,, 

Burns. —The. duodenal ulcer may follow largc_Bupertwuit burns, i erry 
and Shaw found it in five of one hundred and forty-nine autopsi.es in cases of 


burns of the skin. . , . . 

Morbid Anatomy and Pathology.—Ninety per cent of gastric «j<‘ er8 to 
lie found at the pyloric end; ngarli^ajl duodeual ulcers are m the first;o 
ascending portion, and more than one-half extend up o 01 wi 
fourths of an inch of ..the pylorus, while twenty per cent involve the margin 
of the OTloiie ring (Mayo). It may not he easy on the operating table tc 
distinguish between an ulcer of the duodenum and that of the.“ ch > J 
Mayo says that the position of the pyloric vein gives the exact location. Mul- 



47 a 


DISEASES OE THE DIGESTIVE SYSTEM. 


tiple ulcers may occur, 8.a per cent in Mayo’s series. From 5 to 34 have 
been found. In the stomach post-mortem statistics (Welch) give in 793 
cases, 288 on the lesser curvature, 235 on the posterior wall, 69 on the ante¬ 
rior wall, 95 at the pylorus, 50 at the cardia, 29 at the fundus, and 27 on 
the greater curvature. 

The acute ulver is usually small, punched out, the edges clcan-cut, the floor 
smooth, and the peritoneal surface not thickened .) The chronic ulcer is of 
larger size, the margin s are no longer sharp, the edges are indurated, and the 
border is sinuous. It may reach an enormous size, as in the one repprted by 
I’eabody, which measured 19 by 10 cm. and involved all of the lesser curva¬ 
ture and spread over a large part of the anterior and posterior walls. The 
sides arc often terraced. The floor is formed cither by the submucosa, by the 
mugcnlar layers, or, not infrequently, by the neighboring organs, to which the 
stomach has become attached. In the healing of the ulcer, if the mucosa is 
alone involved, the granulation tissue grows from the edges and the floor and 
the newly formed tissue gradually contracts and unites the margins, leaving 
a smooth scar. In larger ulcers which have become deep and involved the 
muscular coat, the cicatricial contraction may cause serious changes, the most 
important of which is narrowing of the pyloric orifice and consequent dila¬ 
tation of the stomach. In the case of a girdle ulcer, hour-glass contraction 
of the stomach may be produced. Large ulcers persist for years without any 
attempt at healing. 

Among the more serious changes which may proceed in an ulcer are the 
following: 

Perforation. —This occurred in 28.1 per cent of 1,871 cases collected by 
Musser. In some series (Mayo’s) duodenal perforation is the more common. 
Of 272 cases of duodenal ulcer in Mayo’s series (to June 1, 1908), perforation 
was found sixty-six times, 16 acute, 13 subacute with abscess, and 37 chronic 
and protected. Perforation of the anterior wall of tho stomach usually excites 
an acute peritonitis. Oh the posterior wall the ulcer penetrates directly into the 
lesser peritoneal cavity, in which case it may produce ah air-containing abscess 
with the symptoms of the condition known as/subphrenie pyopneumothorax. 
In rare instances adhesions and a gnstroentancous fistula form, usually in the 
umbilical region. - Fistulous communication with the colon may also occur, 
or a.gastroduodenal fistula. The pericardium may be perforated, and even 
the left ventricle. Perforation into the pleura may also occur. It is to be 
noted that general emphysema of the subcutaneous tissues occasionally follows 
perforation of a gastric ulcer. 

Erosion of Blood-vessels. —In both forms of ulcer liannorrhage occurs, in 
8.1 per cent of Musser’s series of 1,871 cases. In Moynilmn’s 114 cases of 
duodenal ulcer, hamiorrliage occurred in 41. It is more common in the chronic 
form. Ulcers on the posterior wall may erode the splenic artery, but perhaps 
more frequently the bleeding proceeds from the artery of the lesser curvature. 
In the case of duodenal ulcer the pancreaticoduodenal artery may be eroded or 
(as in one of my cases) fatal lucmorrhagc may result from the opening of the 
hepatic artery^or more rarely the portal vein. Interesting changes occur in the 
vessels. Embolism of the artery supplying the ulcerated region has been met 
with in several cases; in others diffuse endarteritis. Small aneurisms have 
beem found in the floor of the ulcers by Douglas Powell, Welch, and others. 
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A rare event is emphysema of the sub-peritoneal tissue, which may Ik- very 
extensive and even pass on to the posterior mediastinum. Jurgensen ascribes 
it to entrance of air into the veins, but Welch thinks it represents an invasion 
with the gas bacillus. 

Cioatkizatiox. —Superficial ulcers often heal without leaving any serious 
damage. Stenosis of the pyloric orifice not infrequently follows the healing 
of an.ulcer in its neighborhood. In other instances the large annular ulcer 
may cause in its cicatrization an hour-glass contraction of the stomach. The 
adhesion of the ulcer to neighboring parts may subsequently be the cause 
of Jauch pain. The parts of the mucosa in the neighborhood of the ulcer 
frequently show signs of chronic gastritis. 

Pehigabtmc Adhesions.— The condition is common, as high as 5 per 
cent of postmortem records. It follows ulcer, lesions of the gall-bladder, 
•pancreatic disease, syphilitic disease of the liver, and chronic tuberculosis. 
In some instances the lesions are quite extensive, and the condition has been 
called plastic perigastritis. It, may be associated, too, with hypertrophic thick¬ 
ening of the coats of the stomach and with chronic plastic peritonitis. In 
some instances the pylorus may be narrow/*! as a rcsidt of the adhesions, or 
a sort of hour-glass stomach may he produced, or the motility of the organ 
is interfered with. Mayo ltobson in 189.1 called attention to this condition. 
As Hale White has pointed out, pain is the most constant feature in this con¬ 
dition, and it may simulate that of gastric ulcer or of hyperacidity, and may 
lie present constantly or at intervals. It is much influenced by posture and 
usually relieved by pressure. I/oeal tenderness is present in a majority of 
instances. The cases are chronic, the general health is but slightly interfered 
with, and there are not, as a rule, signs of gastric dilatation. A definite tumor 
may be present about the region of the pylorus. K P. Patou has collected 
42 cases on which operation has been performed, apparently in a majority of 
the cases with benefit. 

Mode of Okigin. —The mode of origin is unknown. The anatomical basis 
is an interference with the blood supply in a limited area of the mucosa, at¬ 
tributed to embolism, thrombosis, or spasm of the vessels. As the arteries of 
the stomach are not end vessels, simple obstruction can not account for it. 
Trophic influences, bacterial necrosis of the mucosa, spasm of the muscular 
coat in limited areas, etc., are among the hypotheses which have been ad¬ 
vanced. The erosion is effected by the gastric juice, and the healing is prob¬ 
ably retarded by its high grade of acidity. 

The duodenal^ ulcer has an identical origin. A few cases of acute ulcer 
have a curious relation with superficial bums. Bardeen’s researches upon 
the necroses in the viscera following extensive bums throw an important light 
upon these cases, showing especially how the gastro-intestinal mucous mem¬ 
brane is implicated in the toxic effects. 

The jejunal peptic ulcer, of which more than 30 cases have been recorded, 
is a very serious sequel of gastro-enterostomy. 

Symptoms, —The condition may be latent and only met with accidentally, 
post mortem. The first, symptoms may be those of /perforation. In other 
cases again, for months and years, the patient has /had dyspepsia, and the 
ulcer may not have been suspected until the occurrence of a sudden hremor- i 
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Dyspepsia may be slight and trifling o, of a most aggravated character. 
In a considerable proportion of all eases nausea and eriraifmg.-occur, itje 
latter not for two or more hours after eating. The vomitus usually contains 
a large amount of hydrochloric acid. 

Hemorrhage is present in at least one-third of all eases. It may he 
latent (occult). A patient may feel faint and turn pale and sweat; the next 
day the stools may lie tarry from the blood that has passed into the small 
bowel. These concealed liaimorrhages arc more often small, and the blood 
is not readily seen in the vomitus or stools. Wehey’s jes t may be tried; the 
fluid to be examined is mixed with 2 or 3 cc. of glacial acetic acid, and then 
-shaken with sulphuric ether. If blood be present the ethereal extract has a 
Tokay wine-like color. Meat should not be eaten for a few days before the test 
is made. These small, latent hiemorrhages may cause a slowly progressive 
anasmia. More commonly the bleeding is profuse, and the blood may be in 
such quantities and brought up so quickly that it is fluid, bright red in color, 
and quite unaltered. When it remains for some time in the stomach and is 
mixed with food it may be greatly changed, but the vomiting of a large quan¬ 
tity of unaltered blood is very characteristic of ulcer. As a rule, there are 
only one or two attacks; in our series 7 cases had one haunorrhage, 7 two, 11 
three, 1 four, and 15 many (Howard). Profuse bleedings may occur at inter¬ 
vals for many years. Death may follow directly. From 16 to 18 per cent of 
the fatal cases are due to it (S. and W. Fenwick). 

The immediate effect of the haunorrliage is a severe anaemia, from which 
*it may take months to rally; slight fever is common. Eare and-nntoward 
effects are convulsions, sometimes onlv the usual convulsions of extreme cere- 
rar anasmia from which recovery takes place, or they may precede a hemi¬ 
plegia, due jprobably to thrombosis. 

Amaurosis may follow the haemorrhage, and unfortunately may be perma¬ 
nent, and is due to degeneration of the retinal ganglion cells, or to a throm¬ 
bosis of the cerebral arteries or veins. 

«EAlxV is perhaps the most constant and distinctive feature of ulcer. It 
varies greatly in character; it may be only a gnawing or burning sensation, 
which is particularly felt when the stomach is empty, and is relieved by taking 
food, but the more characteristic form comes on in paroxysms of the most 
intense gastralgia, in which the pain is not only felt in the epigastrium, but 
radiates to the back and to the sides. In many cases the two points of epi- 
gastrjc pain and dorsal pain,-about the level of the tenth dorsal vertebra, are 
very well marked. These attacks are most frequently induced by taking food, 
and they may recur at a variable period after eating, sometimes within fifteen 
or twenty minutes, at others as late as two or throe hours. It is usually stated 
that when the ulcer is near the cardia the pain is apt to set in earlier, but 
there is no certainty on this point. In some cases it comes on in the early 
morning hours. The attacks may occur at intervals with great intensity for 
weeks or months at a time, so that the patient constantly requires morphia, 
then again they may disappear entirely for a prolonged period. In the attack 
the p°%)t i(ji umudly bent forwar d, and findg relief -from pressure-over the 
epigastr&jegipn; one patient during the attack would lean over the back of 
a chair; another would lie flat on the floor, with a hard pillow under the 
abdomen. Pressure is, as a rule, grateful. It has been thought that the 
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posture assumed during the attack would indicate the site of the ulcer, but 
this is very doubtful. 

i ^EsSBBB&SSft on pressure is a common symptom in ulcer, and patients 
year the waist-band very low. Pressure should be made with great care, as 
•upture of an ulcer is said to have been induced by careless manipulation. 

iu bid ulcers with thickened bases an indurated mass can usually be felt 
in the neighborhood of the pylorus. 

.Qjj> e nexal symptoms, loss of weight results from the prolonged dyspepsia, 
rat it.rarely, except in association with cicatricial stenosis of the pylorus, 
'eaches the high grade met with in cancer. The atutmia may be extreme, and 
n one case of duodenal ulcer, which I examined, the blood-count was as low 
as 700,000 per c. mm. Of 11 cases in my wards in which blood-counts were 
made, tho lowest was 1,902,000 per c. mm. There are instances, such as the 
one reported by Pepper and Griffith, in which the extreme amentia can not 
be explained by the occurrence of haemorrhage. In a few instances polyeythse¬ 
nna is present, even after a liannorrhagc, due to concentration of the blood 
and possibly associated dilatation of the stomach. In a few eases parotitis 
occurs, with the perforation sometimes, or after a haemorrhage. In one of 
my cases there was a remarkable pigmentation of the face and of the axillary 

folds. 

Perforation. —This occurred in 28.1 per cent of Husscr’s series. The 
acute, perforating form is much more common in women than in men. The 
symptoms.are those of perforative peritonitis. Particular attention must be 
given to this accident since it has come so successfully within the sphere of the' 
surgeon. As already mentioned, perforation may take place either into the 
lesser peritonaunn or into the general peritoneal cavity, in both of which cases 
operation is indicated; in rare instances the ulcer may perforate the peri¬ 
cardium. This was the case in 10 of 28 cases in which the diaphragm was 
perforated (Pick). 

Localized, more frequently subphrcnic, abscess may follow perforation. 

UhjN k.—A lbumin is occasionally present; in 14 of our series with dilata¬ 
tion of Hie stomach. Indican may be present. Acetone and diacetic acid 
(with syncopal attacks) have been described by Dreschfcld. 

Hour-glass stomach most frequently results from the cicatrization of 
an ulcer. In a few cases it is congenital. The symptoms, fairly character¬ 
istic, are thus given by Moynilian: 

(1) In washing out the stomach part of the fluid is lost. ( 2 ) If thfi,stom- 
a ch is washed clean, a sudden reappearance of stomach contents may take 
place. Paradoxical dilatation ” when the stomach has apparently been 

emptied, a splashing sound may be elicited by palpation of the pyloric seg¬ 
ment.* ( 4 ) After distending the stomach, a change in tlic position of the 
distention tumor may be seen in some cases. (5) Gushing, bubbling, or 
sizzling sounds are heard on dilatation with carbon dioxide at a point distinct 
from the pylorus. (C) In some cases, when both parts are dilated, two tumors 
with a notch or sulcus between are apparent to sight or touch. 

Prognotil. —In all statistics the acute and chr onic ulcer have been consid¬ 
ered together. T he forme r is more amenable to medical treatment, but grave 
complications may occur even before the digestive symptoms have been very 
pronounced. T i*e chr on ic ulcer may. last for years—twelve, eighteen, or^even 
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tw enty—w ifr infprvnla at.ftnnA With The all-important point in the prog¬ 
nosis relates to the question of medical or surgical treatment—which gives the 
best results ? So f ar m figures mnnt. the ? v Hy pt ; vft st udy of Musser fasors.tbe 
former. 12.4 per cent mortality against 20 per cent for the latter. This for 
simple cases including complications. In private practice many series of eases 
have not a mortality above G per cent. The mortality of the chronic peptic 
ulcer in the hands of such experts as the Mayos and Moynihan is very low. 
.In 311 gaatayajunnatomies for ulcer of the stomach and duodenum the mor¬ 
tality was less than 1 per cent, and only three patients required a secondary 
operation (Mayo’s). Of Moynihan’s cases of duodenal ulcer, 114 in number 
(exclusive of perforation), there were only two deaths. The end results of 
gastro-enterostomy for the chronic ulcer appear to be excellent. 

Diagnosis.—The acute non-indurated ulcer may cause very few symptoms 
—nothing bcyondl ordinary dyspepsia with pain. Examination of the stomach 
contents shows an increase in the free HC1. Hannatcmesis may be the first 
symptom of moment. This group of cases is seen chiefly in young girls, and 
appears to be much more common in England than in the United States. A 
condition which may be confounded with it is gaslrorrlicxis, described by Hale 
White. The stomach symptoms are marked, the bleeding may be profuse, but 
post mortem or at operation no ulcer is found. Of course very careful inspec¬ 
tion must be made, as fatal bleeding may come from a very small erosion. 
The symptoms of non-indurated mucous ulcer yield to a few months’ medical 
treatment. 

Fromjgastralgia,-jdyepepsia, and.Jiyperchlorliydria the diagnosis of the 
chronic, indurated peptic ulcer is very difficult; in many of those conditions, 
indeed, surgeons have shown clearly that the symptoms are due to an ulcer. 
That the brothers Mayo should have operated (to June 1,1908) on 272 cases of 
duodenal ulcer (as many almost as have been reported in the whole literature) 
irfd that Moynihan should have had to .Tune, 1908, 174 cases, indicates that we 
physicians have been napping, and that what the modern “ gastro-entcrolo- 
gist ” needs is a prolonged course of study at such surgical clinics as Rochester 
(Minnesota) or Leeds. It is not as if there were any possibility of mistake, as 
these are men whose ways and work are known, to all. More particularly is 
the diagnosis of duodenal ulcer important since its relative frequency has been 
lemonstrated^ The following account condensed from Moynihan is a picture of 
lyperchlorhydria plus in the severe cases the hajmatemesis or melama. After 
‘ofid.the patient is free from pain and the hour or two following a meal is the 
jest time in th^jlay. Varying from one and a half to four hours after the 
neal, a sense of uneasiness is noticed in the upper part of the abdomen. A 
raming, gnawing sensation develops with a hitter taste in the month and eruc¬ 
tations of food or gas.sTTlic pain, which gradually increases, may be relieved 
by belching, or by pressure. As it increases in severity, it strikes through to 
thgjback, to the right of the middle line, and it may radiate round the right 
side of the chesti- P atients discove r for themselves that, food .relievjga.jbg,jain, 
and many carry n* biscnitih their pockets, or take milk, a dose of an alkaline 
medicine, or some form of’food as soon as the uneasiness develops j "it will 
often be found that a patient names certain hours as those at which the pain 
is noticed, 11 A.M., 4. p.u., or 2 a.m. These are all a few hours after food. 
Many patients wake up, after a short sleep, with an intense gnawing pain in 
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of the stomach; and they may keep a few biscuits, or some broad and 
pj^bCtex* or a glass of milk at the bedside, so that, on waking, the food is taken to 
^relieve the pain. The pain may be more severe, in fact, indistinguishable from 
ajnM form off h epatic colic, coming on two or three hours after food, as a 
“ colic ” or a “ spasnn^Xs the pain comes on at a time when the patient begins 
to feel hungry for his next meal, the term “ hunger-jjaiaJ’ seems appropriate. 
A feeling of flatulent distention in the epigastrium is often very distressing; 
some patients describe it ns the most intolerable of all their symptoms. The 
appetite is generally good, if stenosis has not developed. It is not unusual for 
a .patient to say: “I’ve a good appetite, I can take anything, and I never 
vomit. ” After a time, a few weeks, a month or two, the symptoms may gradu¬ 
ally improve, and even disappear, to reassert themselves after a longer or 
shorter interval. In the intervals of these attacks, he may be perfectly well, 
enjoy food, and gain weight. Vomiting is an infrequent symptom of duodenal 
ulceration, it comes as a constant symptom only when stenosis is present. Ex¬ 
amination of the surface of the abdomen will generally reveal a tender area 
a little above and slightly to the right of the umbilicus. The most Berious of 
the symptoms, which result from duodenal ulceration, is hiemorrhage, which 
may be manifest as litematemesis or meliena alone. In nearly 40 per cent of 
the cases ulcer of the stomach also is present, and in such the pain comes 
earlier after food and the tenderness on pressure is higher and to the left. 

The experience of surgeons has taught us that a number of cases in which 
the pains were regarded as gastralgia have in reality been due to gall-stones, 
with which, as is now well known, jaundice is not necessarily connected. 

Treatment.—Post-mortem observations show that a very large number of 
ulcers heal completely, but the process is slow and tedious, often requiring 
months, or, in severe cases, years. The following are the important points 
in treatment: 

(o) Absolute rest in bed. 

(b) A carefully and systematically regulated diet. While theoretically 
it is better to give the stomach complete rest by rectal-feeding, yet in prac¬ 
tice this strict limitation is not found satisfactory. T he food shou ld-.be 
bland, ea&Oy-digeaied, and given at stated intervals. The following dietary 
will be found useful: At 8 a. m. give 200 cc. of Leube’s beef solution; at 
12 m., 300 ce. of milk gruel or peptonized milk. The gruel should be made 
with ordinary flour or arrowroot, and is mixed with an equal quantity of 
milk. If necessary it may be peptonized. Buttermilk is very well borne 
by these patients. At 4 p. M. the beef solution again, and at 8 p. M. the milk 
gruel or the buttermilk. 

The stomach in some cases is so irritable that the smallest amount of 
food is not well borne. In such caseBilavage may be practised, if necessary, 
every morning, wit h mildl y alkaline water, after which .the beef Boluti2fi_is 
given end the f ading sup plemented by the rectal injections. Ill effects rarely 
follow the careful use of the stomach tube in gastric ulcer. There are some 
eases which do well from the outset on a milk diet, given at regular intervals, 
3 or 4 ounces every two hours. When milk is not well borne egg albututn 
m ay be subst ituted, or the whites of eight eggs may be alternated with Lewie's 
beef solution. At the end of a month, if the condition has unpro ffiSyl 6 
patient may be allowed scrap ed be ef or young-chicken, perfectly 
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bread, and farinaceous puddings made with milk and eggs. Local applica¬ 
tions,ysitch as warm fomentations, over the abdomen are very useful. The 
patient should be told that the treatment will take at least three months, pu d 
for the greater portion of the time he should be in bed. ■ 

(c) .Medicinal measures are of very little value in gastric ulcer, and. the 
remedies employed probably do not benefit the ulcer, but the gastric catarrh. 
The Carlsbad salts are warmly recommended by von Ziemssen. The artificial''' 
preparation (sulphate of sodium, 50 parts; bicnrlxmate of sodium, (i; chloride' 

■ ’df Sodium, 3) may he substituted, of which a teaspoonful is taken every morn- 
% Bismuth, in doses of 30 to CO grains three times a day, and nitrate of 
-|Uver may be given, but they influence the associated conditions rather than 
1;he ulcer. 

J The pain, if severe, requires opium. Unless the gastralgia is intense mor- 
" phia should not be given hypodermically, as there is a very serious danger 
in these cases of establishing the morphia habit. Doses of an eighth of a 
grain, with the bicarbonate of soda and bismuth, will allay the mild attacks, 
but the very severe ones require the hypodermic injection of a quarter or often 
Jialf a grain. Antipyrin and antifebrin may be tried, but, as a rule, are quite 
ineffectual. In the milder "attacks Hoffman’s anodyne, or 20 or 30 drops of 
spirits of chloroform, or the spirits of camphor will give relief. Countcr- 
t irritation over the stomach with mustard or cantharides is often useful. 

When the stomach is irritable, the patient should be fed per rectum. 
He will sometimes retain food which is passed into the stomach through the 
tube, and Leube’s beef solution or milk may be given in this way. Cracked 
ice, chloroform, oxalate of cerium, bismuth, hydrocyanic acid, and ingluvin 
>fnay be tried. When haanorrhage occurs the patient should be put under 
the (influence of opium as rapidly as possible. No attempt should be made 
/<t 9 f check tlie haemorrhage by administering medicines by the mouth; as the 
profuse bleeding is always from an eroded artery, frequently from one of 
considerable size, it is doubtful if acetate of lead, tannic and gallic acids,, and 
the usual remedies have the slightest influence. The essential point is to 
> give re st, which is best obtained by opium. Ergotin may be administered 
hypodermically in two-grain doses. Nothing should be given bv the mo uth 
except small quantities of ice. In profuse bleeding alligature may be applied 
around a leg, or a leg and arm. Not infrequently the loss of blood is so great 
that the patient faints. A fatal result is not, however, very common from 
haemorrhage. ^T ransfu sion,.direct froiu~artery. io vein by Crile’s method, may 
be necessary, or the;subcutaneous iufusioa_o£ saline solution. 

The patients usually recover rapidly from the haunorrhage and require 
i ron in full doses, which may, if necessary, be given hypodermically. 

Tou rgical i nterference is indicated: (1) In the chronic indurated ulcer. 
Experience has shown that after gastro-enterostomy the ulcer heals rapidly, 
and in some cases the ulcer itself may be located; (Jt> in jdl jeases whgaJtlie 
ulcer has caused mechanical interferences with, the passage of'the gastric con¬ 
tents; (3) ijutll cases associated with recurring hsemorrhages. In young girls 
the single severe attack of htematemesis may be a simple gastrorrhexis, or from 
a simple ulcer that heals readily, but in men severe hasmatemesis is almost 
always from the chronic ulcer. (4) In the perigastric adhesions after chronic 
ul cer oper ation’iajametimes helpful. 
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/In the present state of our knowledge it is not easy to determine tlio limits 
medical and surgical practice in the treatment of peptic ulcer. The old 
'statistics are not of much avail, since it is quite clear that scores of cases have 
beejl masquerading under the names of hyperchlorhydria, acid dyspepsia, and 
so forth. Tie simple non-indurated ulcer is, in the majority of cases, a medi- 
ca^disease. A chronic indurated form is best treated surgically. It is not 
•always easy to say when a given case ceases to be medical. Much will depend 
tin the technical skill available. Gastro-cntorostomy is not in all hands a sim¬ 
ple affair, and while the chronic ulcer is slow and hard to heal, and has many 
possibilities for evil, it is not a killing disease. 

V. CANCER OF THE STOMACH. 

Etiology.— Incidence. —In an analysis of 30,000 cases of cancer, W. II. 
Welch found the stomach involved in 21.4 per cent, this organ thus standing 
next to the uterus in order of frequency. Among 8,404 cases admitted to my 
wards, there were 150 cases of cancer of the stomach. There were 39 cases 
among the first 1,000 autopsies in the post-mortem room of the Johns Hopkins 
Hospital. The disease is more common in some countries. Figures indicate 
that cancer of the stomach, as of other organs, is increasing in frequency. 

Sax.—T. McOrao has analyzed 150 cases from my wards and found that 
there were 120 males and 21 females. Welch gives the ratio ns 5 to 4. 

Age. — ()r~i)ur 150 cases the ages were as follows: Between twenty and 
thirty, 6; from thirty to forty, 17; forty to fifty, 38; fifty to sixty, 49; sixty 
to seventy, 36; seventy to eighty, 1. Fifty-eight per cent occurred between 
the ages of forty and sixty. ()t the G cases occurring under tho thirtieth 
year) the youngest was twenty-two. Of the large number of cases analyzed 
by Welch, three-fourths occurred between the fortieth and seventieth years. 
Congenital cancer of the stomach has been described, and cases have been met 
with in children. 

Roes .—Among our 150 cases, 131 were white; 19 were negroes. 

Heredity. —Of the 150 cases in only 11 was there a positive history of 
cancer'uTIhe family. In some families, as the Bonapartes, the disease seems 
to prevail. In our scries a very much larger number—38—had a family 
history of tuberculosis. 

Previous Diseases, Habits, ele.-i A history .of dyspepsia was present in 
only 33 cases; of these, 17 had had attacks at intervals, 11 had had chronic 
.-stomach trouble, and 5 had had dyspepsia for one or two years before the 
symptoms of cancer developed. Napoleon, discussing this interesting point 
with his physician Aulommarehi, said that he had always had a stomach of 
iron and. felt no inconvenience until the onset of what proved to be jhis 
fatal illness. 

2 Alcoho l. —Seyenty-sevcn of our patients had used it regularly, 65 of these 
rfoderately (?), 8 excessively. Trauma. —Only one case gave a positive his¬ 
tory. In one case the cancer followed rapidly upon a blow on tho stomach, 
and the patient lost sixty pounds in weight in three months. - GasJnQ..JJlcer. 
—Four cases gave a history pointing to ulcer, but there was no instance of 
'ulcus carcinomatosum among the autopsies. . 

t Mental wor ry and strain wcrejjiven occasionally as causea jn tiig filness. 
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Morbid Anatomy. —The most common varieties of gastric cancer are the 
> adeno-carcinoma and therencephaloid or me dullary .car¬ 

cinoma ; next in frequency i sr- scirrho us, and then c olloid canc er. With 
reference to the situation of the tumor, Welch analyzed 1,300 cases, in 
which the distribution was as follows: Pyloric region. 791; LessfiLCurvature, 
148; cardia, 10-$; posterior wall, 68; the whole or greater part of the 
stomach, 61; multiple tumors, 45; greater curvature, 34; anterior wall, 30; 
fundus, 19. 

rid The medullary cancer occurs in soft masses, which i^olve all the coats 
of the stomach and usually ulcerate early. The tumor may form villous 
projections or cauliflower-like outgrowths. It is soft, grayish white in colQ.r, 
and contains much blood. Microscopically it shows a scanty stroma, cnclositfjj 
alveoli which contain irregular polyhedral and cylindrical enlist yj fl't|e cylin - 
drjsataM epithelioma may also form large irregular masses, hut the con¬ 
sistence is usually tinner, particularly at the edges of the cancerous .ulcers. 
Microscopically the section shows elongated tubular spaces tilled with col¬ 
umnar epithelium, and the intervening stroma is abundant. Cysts arc not 
uncommon in this form. - The_8cirrhoii8 variety is characterized by great hard¬ 
ness, due to the abundance of the stroma and the limited amount of alveolar 
structures. It is seen most frequently at the pylorus, where it is a common 
cause of stenosis. It may be combined with the medullary form. It may 
be diffuse, involving all parts of the organ, and leading to a condition which 
can not be recognized macroscopically from cirrhosis. This form has also 
been seen in the stomach secondary to cancer of the ovaries. In connection 
with the diffuse carcinomatosis there may be simultaneous involvement of tho 
small and large intestines, as in the three remarkable cases reported by Nut- 
tall and Emanuel. .. Thc..colloid cancer is peculiar in its wide-spread invasion 
of all the coats. It also spreads with greater frequency to the neighboring 
parts, and it occasionally causes extensive secondary growths of the same 
nature in other organs. The appearance on section is very distinctive, and 
even with tho naked eye large alveoli can be seen filled with the translucent 
colloid material. The. , term, alveolar cancer, is often applied to this form. 
Ulceration is not constantly present, and there are instances in which, with 
most extensive disease, digestion has been but slightly disturbed. There is a 
specimen in the Warren Museum, at the Harvard Medical School, of the most 
wide-spread colloid cancer, in which the stomach contained after death large 
pieces of undigested beef-steak. 

SggqNBABY Cancer of the Stomach. —Of 37 cases collected by Welch, 
17 were secondary to cancer of the breast. Among the first 1,000 autopsies at 
the Johns Hopkins Hospital there were 3 cases of secondary cancer. 

Changes in the Stomach. — Qanc er at the cardia is usually associated 
with wasting of the organ and reduction in its size. The oesophagus above the 
obstruction may be greatly dilated. On the other hand, annular cancer at 
the pylorus causes stenosis with great dilatation of the organ. In a few rare 
instances the pylorus has been extremely narrowed without any increase in 
the size of the stomach. ?, In diffuse scirrhous cancer the stomach may be very 
greatly thickened and contracted. It may be displaced or altered in shape 
by the weight of the tumor, particularly in cancer of the pylorus; in such 
cases it has been found in every region of the abdomen, and even in the true 
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pelvis. The mobility of the tumors is at times extraordinary and very de¬ 
finitive, and they may be pushed into the right hypochondrium or into the 
splenic region, entirely beneath the ribs. Adhesions very frequently occur, 
particularly to the colon, the liver, and the anterior abdominal wall. 

Secondary cancerous growths in other organs are very frequent, as shown 
by the following analysis by Welch of 1,574 cases: Metastasis occurred in the 
lymphatic glands in 551; in tho liver in 475; in the peritoneum, omentum, 
and intestine in 357; in the pancreas in 122; in the pleura and lung in !) 8 ; 
in the spleen in 8 n; in the brain and meninges in 9; in other parts in 92. 
The lymph-glands affected are usually those of the abdomen, but the cervical 
aijjl inguinal glands are not infrequently attacked, and give an important clue 
iift^-iagnosis. Secondary metastatic growths occur subcutaneously, either at 
the navel or beneath the skin in the vicinity, and are of great value in diagnosis. 
In one instance a patient with jaundice, which had developed somewhat sud¬ 
denly and was believed to be catarrhal, presented no signs of enlargement of 
the liver or tumor of the stomach, but a nodular body appeared at the navel, 
which on removal proved to be typical scirrhus. A second case in the ward 
at the same time, with an obscure doubtful tumor in the left hypochondrium, 
developed a painful nodular subcutaneous growth midway between the navel 
and the left margin of the ribs. 

Pekfokation. —In the extensive ulceration which occurs perforation of the 
stomach is not uncommon. It occurred into the peritonamm in 17 of the 507 
cases of cancer of the stomach collected by Brinton. In our series perforation 
is recorded in 4 cases. When adhesions form, the most extensive destruction 
of the walls may take place without perforation into the peritoneal cavity. 
In one instance which came under my observation a large portion of the left 
lobe of the liver lay within the stomach. Occasionally a gastro-cutaneous 
fistula is -established. Perforation may occur into the colon, the small bowel, 
the pleur a, the lung, or into tho pericardium. 

Symptoms. — IjoU.uI Carcinoma. —The cases are not very infrequent. There 
may be no symptoms pointing to the stomach, and the tumor may be discov¬ 
ered accidentally after death. In a second group the symptoms of carcinoma 
are present, not of the stomach, but of the liver or some other organ, or there 
are subcutaneous nodules, or, as in one of our oases, secondary masses on the 
ribs and vertebrae. In a third group, seen particularly in, elderly persons in 
institutions, there is gradual asthenia, without nausea, vomiting, or othor 
local symptoms. 

^rrrftfrni rif n —* A * the 150 cases in our series, 48 complained_oM Jilin » 
44 of dyspep sia. 21 pf vomiting, 13 of loss in, weight, 3 of difficulty in swallow¬ 
ing, 1 of tumor. In 7 the feature^ of onset suggested pernicious anaemia. 


In 37 cases there was aJiistory of sudden onset. ... . 

Sympto ms—L oss ofW eight .—Progressive emaciation is one o 
the most constant features of the disease. In 79 of our cases in which exac 
figures were taken: To 30 pounds, 32 cases; 30 to 50 pounds, 36 oases; M to 
GO pounds, 5 cases; 60 to 70 pounds, 4; over 70 pounds. 1; 100 P°™ ds - 8 ca8e 
of cancer at the cardiac end with obstruction to swallowing. ie oss in 
weight is not always progressive. We see increase in weight under three con- 
ditwtus: (o) Pjepet dieting, with treatment of the associated catarrh o e 
stomach; ( 6 ) in cases of cancer of the.pylorus-aftor relief of the dilatation 
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of the organ by lavage, etc.; (c) after a profound.mental impression. I have 
known a gain of ten pounds to follow the visit of an optimistic consultant. 
In Keen and D. D. Stewart’s case there was a gain of seventy pounds after 
an exploratory operation! 

Loss in strength is usually proportionate to the loss in weight. One sees 
sometimes remarkable vigor almost to the close, but this is exceptional. . 

Angimia is present in a large proportion of all cases, and with the emacia¬ 
tion gives the picture of cachexia. There is often a yellow or lemon tint of 
the skin. In 59 cases careful blood-counts were made, in 3 the red corpuscles 
were above 6,00(^1)00 per cubic millimetre. This occur^t in the concentrated 
condition of the blood in certain eases of cancer of the'pylorus with dilatation 
of the stomach. The average count in the 59 cases was 3,713,186 per cubic 
millimetre. In only 8 cases was the count below 2,000,000, and in none below 
1,000,000. The average of the luemoglobin was 44.9 per cent. In only 9 was 
it below 30 per cent. In 62 cases in which the leucocytes were counted there 
were only 18 cases in which they were above 12,000 per cubic millimetre; in 
only 3 eases wore they above 20,000. As mentioned, there were 7 cases in 
which the features of onset suggested a primary amemia. To this question 
we shall return under diagnosis. 

Among other general symptoms may be mentioned fcv£r, which was present 
at some time in 74 of our 150 cases. In only 13 of these did the temperature 
rise..above 101°. In 2 it was above 103°. Fifteen presented fairly constant 
elevation of temperature. Eight presented sudden rises. Two eases had 
chill, with elevation to 103° and 104°. Chills may be associated with sup¬ 
puration at the base of the cancer. 

Urin e .—There may bo no changes throughout; in 65 of our cases there 
were no alterations, in 36 albumin was found, and in 34 albumin with tube- 
casts. Glycosuria, peptonuria, and acetonuria have been described. Jndican 
IS. common. 

Qj ftlem a .—Swelling of the ankles is of frequent occurrence toward the 
close. In some cases there is even early a general anasarca, usually in com¬ 
bination with extreme anaimia. The cancer is usually overlooked. 

The bowels are often constipated. In only 12 cases in our series was. 
diarrhoea present. In 2 cases blood was passed per rectum. There are no 
special cardiac symptoms; the pulse becomes progressively weaker. Throm¬ 
bo sis of one femoral vein may occur or, as in one of our cases, wide-spread 
thrombosis in the superficial veins of the body. 

Symptoms on the part of the nervous system are rare; consciousness is 
often retained to the end. Coma may occur similar to that seen in diabetes 
and is believed to be due to an acid intoxication. » 

EmjnTins^ — Anorexia, loss of desire for food, is a fre¬ 

quent and valuable symptom, more constant perhaps than any other. Nausea 
is & striking feature in many cases; there is often a sudden repulsion at the 
sight of food. In exceptional cases the appetite is retained throughout. 

Vomiting may come on early, or only after the dyspepsia has persisted 
for some time. It occurred in 128 cases in our series. At first it is at long 
intervals, but subsequently it is more frequent, and may recur several times 
in the day. There are cases in which it comes on in paroxysms and then 
subsides; in other cases, it sets in early, persists with great violence, aud 
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may cause a fatal termination within a few weeks. Vomiting is more fre¬ 
quent when the cancer involves the orifices, particularly the pylorus, in 
which case it is usually delayed for an hour or more after taking the food. 
When the cardiac oriliee is involved it may follow at a shorter interval. 
Extensive “disease of the fuudus or of the anterior or posterior wall may 
be present without the occurrence of vomiting. The food is'sometimes very 
little changed, even after it has remained in the stomach for twenty-four 
hours. 

UjBltiorrkage occurred in 30 of our 150 cases; in 32 the Jblood.was dark 
a nd altered , in 3 it was bright red. Jn 2 eases vomiting of blood was the 
first symptom. The bleeding is rarely profuse; more commonly there is 
slight oozing, and the blood is mixed with, or altered by the secretions, and, 
when vomited, the material is dark brown or black, the so-called “ colfee- 
g round'” vo mit. The blood can be recognized by the microscope as shadows 
of the red "blood-corpuscles and irregular masses of altered blood pigment. 
In cases of doubt the spectroscope may be employed or liamiin crystals 
obtained. 

Pain, an early and important symptom, was present in 130 of our cases. 
It is very variable in situation, and while most common in the epigastrium, 
it may be referred to the shoulders, the back, or the loins. Tho pain is de¬ 
scribed as dragging, burning, or gnawing in character, and very rarely occurs 
in severe paroxysms of gastralgia, as in gastric ulcer. As a rule, the paiu is 
aggravated by taking food. There is usually marked tenderness on pressure 
in the epigastric region. The areas of skin tenderness are referred, as Head 
has shown, to the region between the nipple and the umbilicus in front and 
behind from the fifth to the twelfth thoracic spine. 

Examination of the Stomach Contents. —The vomitus in suspected 
cases should be carefully studied, particularly as to quantity and character 
of ingredients. Large amounts brought up at intervals of a few days, with 
the appearances already described, are characteristic of dilatation of the 
stomach. Some of the material should be spread in a large glass plate and 
any suspicious portions picked out for examination.! Bacteria in large num¬ 
bers occur, one, the Opplcr-Boas bacillus—an unusually long non-mobile form 
—is supposed to be of diagnostic value, and to be largely responsible for the 
formation of lactic acid. The yeast fungus is very commonly found," sarein® 
loss frequently than in dilatation from stricture. Blood is a most important 
ingredient; the persistent presence microscopically of red corpuscles in the 
early morning washings is always very suspicious. Ijater, when coffee-ground 
vomiting takes place, the macroscopic evidence is sufficient. In cases of doubt 
the spectroscope may be used or the test made for h®min crystals. I ragments 
of the new growth may be vomited or may appear in the washings. Positive 
evidence of cancer may be obtained from them. . . 

Examination of the Test Breakfast —*The Ewald test meal, consisting 
of a slice of stale bread and a large cup of weak tea without cream or sugar, 
is given at 7 a. m. and withdrawn at 8 a. m. iThe Boas test meal, consisting 
of a gruel made of a tablespoonful of oatmeal flour In a litre of water, is 
used in the estimation of lactic acid. As an outcome of the enormous nuni- 
ter of observations made of late years, it may be said that free “Cl is absent 
in a large proportion of all cases of cancer of the stomach. Of 94 cases in 
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which the contents were examined in 84 free HC1 was absent. In 5 un¬ 
doubted eases the reaction was good; in 2 of these the history suggested 
previous ulcer. HC1 may be absent in chronic gastritis and in atropJjXfif J,lie 
gastric mucosa. The presence of lactic acid after Boas’ test meal is regarded 
\ as a valuable sign. 

1’hystc \l Examination.— Inspection .—After a preliminary survey, em¬ 
bracing the faeies, state of nutrition, etc., particular direction is givon to the 
abdomen. Ail all-important matter is to have the patient in a good light. 
Fulness in the epigastric region, inequality in the infracostal grooves, the 
existence of peristalsis, a wide area of aortic pulsation, the presence of sub¬ 
cutaneous nodules or small masses about the navel, and, lastly, a well-defined 
tumor mass—these, together or singly, may be seen on careful inspection. 
I can not emphasize too strongly the value of this method of examination. 
In. .62 of the 150 cases a positive tumor could be seen. Ip 52 the tumor 
descended with inspiration; iiu.36 peristalsis was visible; in 3 cases move¬ 
ments were visible in the tumor itself. In 10 cases with visible peristalsis 
no tumor was seen, but could be felt on palpation. Inflation with carbonie- 
gcid.gas may be tried, except when haemorrhage has been profuse or the cancer 
is very extensive. The dilatation often renders evident the peristalsis or mnv 
bring a tumor into view. The presence of subcutaneous and umbilical nodules 
is sometimes a very great help. They were found in 5 of our series: Pal/m- 
jion .—In 115 cases a tumor could be felt; in 48 in the epigastric regfon, in 
25 in the umbilical, in 18 in the left hypochondriac, in 17 in the right hypo¬ 
chondriac region, while in 7 cases a mass descended in deep inspiration from 
beneath the left costal margin. These figures illustrate in how large a propor- 
.Ttion of the cases the tumor is in evidence. In rare cases examination in the 
knee-elbow position is of value. Mobility in gastric tumor is a point of much 
importance. Fijst, the change with respiration, already referred to; a mass 
may descend 3 or 4 inches in deep inspiration; second ly, the communicated 
pulsation from the aorta, which is often in its extent suggestive; thirdly, the 
intrinsic movements in the hypertrophied muscularis in the neighborhood 
of the cancer. This may give a remarkable character to the mass, causing 
it to "appear and disappear, lifting the abdominal wall in the epigastric region; 
and, fourthly, mechanical movements, with inflation, with change of posture, 
or communicated with the hand. Tumors of the pylorus are the most mov¬ 
able, and in extreme cases can be displaced to either hypochondrium or pushed 
far - down below the navel (see illustrative cases in my Lectures on the Diag¬ 
nosis of Abdominal Tumors). Pain on- palpation -is.common; the mass is 
usually, fund, sometimes nodular. Gas can at times be felt gurgling through 
the tumor at the pyloric region. 

Permission gives less important indications—the note over a tumor is 
rarely flat, more often a flatjympany. Auscultation may reveal the gurgling 
through the pylorus; sometimes a systolic bruit is transmitted from the aorta, 
and when a local peritonitis exists a friction may be heard. 

Complications. — Secondary, gwifths are common. In 44 autopsies in our 
series there were metastases in 38; in 29 the lymph-glands were involved; 
in 23 the liver, in 11 the peritonteum, in 8 the pancreas, in 8 the bowel, in 
4 the lung, in 3 the pleura, in 4 the kidneys, and in 2 the spleen. In 8 no 
deposits were found. 
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Perfora tion may lead to peritonitis, but in 3 of our 4 eases there was no 
general involvement. Cancerous ascites is not very uncommon. Dock has 
called attention to the value of the examination of the fluid in such cases 
as a help to diagnosis. The cells show mitoses and are very characteristic. 
S fwxpdary punnor of. the liver is very common; the enlargement may lie very 
great, and such cases are not infrequently mistaken for primary cancer of 
the organ. Involvement of the lyrriph-glands may give valuable indications. 
The re may bg early enlargement of a gland at the posterior border of the 
l oft stemo -cleido-mustoid muscle; later adjacent glands may become alfoeled. 
This occurs also in uterine cancer. According to Williams, Troisier was the 
first to describe this condition, which must not bo confounded with the 
pseudo-lipome siis-claviculairr of Verncuil. 

A very ■remarkable picture is presented when the cancer sloughs or be¬ 
comes gangrenous; the vomitus lias a foul odor, often of a penetrating nature, 
to be perceived throughout the room. In cases in which the ulcer perforates 
the colon, the vomiting may he focal. I have, however, met with the focal 
odor in a case with incessant vomiting; there was no perforation of the colon 


at autopsy. 

Course. —While usually, chronic and lasting from a year to eighteen 
months, acule cancer of the stomach is by no means infrequent. Of the 09 
eases in which we could determine accurately the duration, IS lasted under 
three months, 10 from three to six months, 14 from six to twelve months— 
a total of 45 under one year. Four cases lasted for two years or over. One 
case lived for at least two years and a half. 

Diagnosis.—In 115 of our 150 cases a tumor existed, and with this the 
recognition is rarely in doubt. I’ractically the chief difficulty is in those cases 
which present gastric symptoms or auamiiu, or both, without the presence 
of tumor. In the one a chronic gastritis is suspected; in the other a primary 
anaimiaA In chronic gastritis the history of long-standing dyspepsia, the ab¬ 
sence of cachexia, ttic absence o! lactic acid in the lest meal, and the less 
striking bfood changes arc the important points for consideration. The cases 
with grave on cv mid without tumor oiler the greatest difficulty. I ho blood- 
count is rarely so low as in pernicious anamna, a point on which h. 1. Homy 
has laid special stress. In only 3 ot our 59 cases with careful blood exami¬ 
nation was the number below 2.000.000 per cubic millimetre.The lower 
color index, as in sccondanfmmumia, the absence of mcgalobhists, and (a leuco- 
cytosis speak for cancer. Some lay stress on the differential count of the 
leucocytes, but there is not evidence enough to enable us to speak positively 
on this point. The digestion lcueocytosis might he a help in some eases. 
The chemical findings nre of greater value, j, The constant presence of lactic 
acid and the absence of 11C1 have iu several of our cases suggested the diag¬ 
nosis of cancer, which has been verified later on by the development of a 


rumor. 

• From ulcer of the stgjnach malignant disease is, as a rule, readily recog¬ 
nized. The ulcus carcinomatosuin usually presents a well-marked history of 
nicer for years. Hemmcter has given a good account of this rare condition 
in his recent work on the stomach. The greatest difficulty is offend when 
there is ulcer with tumor due to cicatricial contraction about the pylorus. In 
3 such cases we mistook the mass for cancer, and even at operation it may 
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(as in one of them) be impossible to say whether a neoplasm is present.. 
The persistent hyperchlorbydria is the most important single feature „gf..ujper,' 
and, taken with the gastralgic attacks and the haemorrhages, rarely leave <|pubt 
as to the condition. 

Nowadays, when exploratory laparotomy may be advised with such safety, 
the surgeon oftfn makes the diagnosis. 

The practitioner should recognize the fact that there are cases of cancer, 
of the stomach in which a positive diagnosis can not be reached for weeks 
or months by any known means at our command. 

Treatment.—In early surgical treatment lies’ the only hope, but there is 
great difficulty in the diagnosis, and it would be absurd to suggest operation in 
every case of dyspepsia of three months’ standing in persons above forty years 
of age. Operated upon early, complete removal is sometimes possible. In a 
majority of cases the operation is only palliative. ‘ In suitable cases early explo¬ 
ration should be ad\ised; the operation per sc is sometimes beneficial and the 
patient is rarely the worse for it. The diet should consist of readily digested 
substances of all sorts. Many patients do best on milk alone. Washing out 
the stomach, which may be done with a soft tube without any risk, is par¬ 
ticularly advantageous when there is obstruction at the pylorus, and is by 
far the most satisfactory means of combating the vomiting. The excessi\e 
fermentation is also best treated by lavage. When the pain becomes severe, 
particularly if it disturbs the rest at night, morphia must be given. One- 
eighth of a grain, combined with carbonate of soda (gr. v), bismuth (gr. 
v-x), usually gives prompt relief, and the dose does not always require to be 
increased. Creasote (TTL j-ij) and carbolic acid are very useful. The bleed¬ 
ing in gastric cancer is rarely amenable to treatment. 

Other Forms of Tumor.— Non-cancerous tumors of the stomach rarely 
cause inconvenience. Polypi (polyadenomata) are common and they may 
be numerous; as many as 150 have been reported in one case. There is a 
form in which the adenoma exists as an extensive area slightly raised above 
the level of the mucosa— pohjadrnome e.n nappe of the French. II. 15. An¬ 
derson has described a case of remarkable multiple cysts in the walls of the 
stomac h and small intestine. Sarcomata are very rare. Fibromata and 
lipomata have been described. 

Foreign bodies occasionally produce remarkable tumors of the stomach. 
The most extraordinary is the hair tumor, of which there are 16 cases in the 
literature. The cases occur in hysterical women who have been in the habit 
of eating their own hair. A specimen in the medical museum of McGdl 
“University is in two sections, which form an exact mould of the stomach. 
The tumors are large, very puzzling, and arc usually mistaken for cancer. 
Of 1 cases operated upon, 6 recovered; in 9 cases the condition was found 
post mortem (Schultcn). 

VL HYPERTROPHIC STEATOSIS OF THE PYLORUS. 

1. In Adults. —Microscopically, the condition is found to be very largely 
hypertrophy of the muscularis and submucosa of the pylorus. It was well 
described by the older writers. Tlia symptoms are those of dilatation #f the 
stomach. The condition has been fully discussed by Boas (Archiv fur Vcr 
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dauungskrankhciten, Bd. 4, I), who reports two interesting eases with suc- 
Tcessful gastr o-entcrostoniy. The question is whether some of these eases may 
n nft fr pjtTly liiTrongeniliil. as there have been instanees reported in girls as 
earlj’ as the twelfth and sixteenth years. 

2. Congenital.—First deseribed in 1897 by Jolm Thomson, of Edinburgh, 
nmch attention has been paid to this eondition, which seen* very common. 
,£ 31 reports 20 cases (1905). 

D In some cases a true hyperplasia exists, but in others, ns Thomson holds, 
sp&smodic contraction is the important factor. The diagnosis is easy—visible 
^peristalsis and palpable tumor. 

An extraordinary number of cases have been reported within the past few 
years, and of 33 operated upon 17 have recovered (t'logg, November, 1901). 
Dieting, nasal feeding, and lavage should be tried before operation. In the 
case of a bottle-fed baby, a wet-nurse should be obtained. 

VII. HEMORRHAGE FROM THE STOMACH. 

(Heamatemesia.) 

Etiology.— Ga&trorrkagia, as this symptom is called, may result from 
many conditions, local or general. 1. In local disease: (a) cancer; (b) ulcer; 
(c) disease of the blood-vessels, such as miliary aneurisms and occasionally 
varicose veins; ( d ) acute congestion, as in gastritis, and possibly in vicarious 
hcemorrhage; (e) following operations in the abdomen, particularly when 
the omentum .is wounded, erosions of the gastric mucosa may occur, from 
which limmorrhage takes place. Many cases have followed operation for 
appendicitis. It is a very fatal complication, as it is usually associated with 
peritonitis (Richardson). 

2. Passive congestion due to obstruction in the portal system. This may 
be either (a) hepatic, as in cirrhosis of the liver, thrombosis of. the portal 
vein or pressure upon the portal vein by tumor, and secondarily in cases 
of chronic disease of the heart and lungs; (5) splenic. Gastrorrhagia is by 
no means an uncommon symptom in enlarged spleen, and is explained by the 
intimate relations which exist between the vasa brevia and the splenic cir¬ 
culation. 

3. Toxi c: (a) The poisons of the speciic fevers, small-pox, measles, yellow 
fever; (6) poisons of unknown origin, as in acute yellow atrophy and in 
purpura; (c) phosphorus. 

'47 Traumatism: (a) Mechanical injuries, such as blows and wounds, and 
occasionally by the stomach-tulm; (5) the result of severe corrosive poisons. 

5. Certain constitutional diseases: (a) Hemophilia; (5) profound ane¬ 
mias, whether idiopathic or due to splenic enlargements or to malaria, (c) 
cholae mia. 

6. In certain nervous affections, particularly hysteria, and occasionally 

in progressive paralysis of the insane and epilepsy. _ 

7. The blood may. not always come primarily from the stomach. X us 
it may belong to’the'nose or the pharynx. In hemoptysis some of the b ood 
may And its way into the stomach. Again, in bleeding from the oesophagus 
blood may trickle into the stomach, from which it is ejected. This occurs 
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in the case of rapture of aneurism and of the oesophageal varices. A child 
may draw blood with the milk from the mother’s breast even in considerable 
quantities and then vomit it. 

8. Qaakoataxis.—Under this name Hale White describes cases of haemor¬ 
rhage from the stomach in young girls without any lesion of the mucosa. 
They are often jnistaken for ulcer. He has collected 29 cases. 

9. Miscellaneous causes: A neur ism of .the. aorta or of its branches may 
rupture into the stomach. There are instances in which a patient has vom¬ 
ited blood once without ever having a recurrence or without developing 
symptoms pointing to disease of the stomach. 

In new-born infants hiematcmcsis may occur alone or in connection with 
bleeding from other mucous membranes. 

In medica l- practice, haemorrhage from the stomach occurs most fre¬ 
quently in connection with cirrhosis of the liver and ulcer of the stomach. 

Morbid Anatomy. —When death has occurred from the hmmatemesis there 
are signs of intense anaemia. The lesion is evident in cancer and in ulcer of 
the stomach. It is to lie borne in mind that fatal haemorrhage may come 
from a small miliary aneurism communicating with the surface by a pin¬ 
hole perforation, or the bleeding may be due to the rupture of a submucous 
vein and the erosion in the mucosa may he small and readily overlooked. 
It may require a careful and prolonged search to avoid overlooking such 
lesions. In the large group associated with portal obstruction, whether due- 
to hepatic or splenic disease, the mucosa is usually pale, smooth, and shows 
no trace of any lesion. In cirrhosis, fatal by hemorrhage, one may some¬ 
times search in vain for any focal lesion to account for the gastrorrhagia, and 
we must conclude that it is possible for even the most profuse bleeding to 
occur by diapedcsis. The stomach may be distended with blood and yet the 
source of the haemorrhage be not apparent either in the stomach or in the 
portal system. In such eases the oesophagus should be examined, as the bleed¬ 
ing may come from that source. In toxic cases there are invariably haemor- 
rhages in the mucous membrane itself. 

Symptoms. —In rare instances fatal syn cope may occur without any vom¬ 
iting. In a case of the kind, in which the woman had fallen over and died 
in a few minutes, the stomach contained between three and four pounds of 
blood. The sudden profuse bleedings rapidly lead to profound aniEmin 
When due to ulcer or cirrhosis the bleeding usually recurs for several days 
Fatal hemorrhage from the stomach is met with in ujeer, cirrhosis, enlarge¬ 
ment of,the spleen, and in instances in which nn aneurism ruptures into the 
stomach or oesophagus. Gastrorrhagia may occur in splenic ana'mia or in 
leukamiia before the condition has aroused attention. 

The vomited -blood may be fluid or clotted; it is usually dark in color, 
but in the basin the outer part rapidly becomes red from the action of the 
air. The longer blood remains, in the stomach the more altered is it when 
ejected. 

The amount of blood lost is very variable, and in the course of a day the 
patient may bring up three or four pounds, or even more. In a case under 
the care of George Ross, in the Montreal General Hospital, the patient lost 
daring seven days ten pounds, by measurement, of blood. The usual symp¬ 
toms of anaemia develop rapidly, and there may be sli ght feve r, and subse- 
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quently ( Bdema may o ccur. Syncop e, convulsions, and occasionally hemiplegia 
oexA# after veryprof use hsemorrhage. Blindness may follow, the result either 
of thipmbosis of the retinal arteries or veins, or an acute degeneration of the 
ganglion cells of the retina. 

Diagnosis. —In a majority of instances there is no question as to the 
origin of the blood. Occasionally it is difficult, particularly if the case has 
not been seen during the attack. Examination of the vomit readily deter¬ 
mines whether blood is present or not. The materials vomited may be stained 
by wine, the juice of strawberries, raspberries, or cranberries, which give a 
color very closely resembling that of fresh blood, while iron and bismuth 
and bile may produce the blackish color of altered blood. In such cases the 
microscope will show clearly the presence of the shadowy outlines of the red 
blood-corpuscles, and, if necessary, spectroscopic and chemical tests may be 
applied. 

Deception is sometimes practised by hysterical patients, who swallow and 
then vomit blood or colored liquids. With a little care such cases can usually 
be detected. The cases must be excluded in which the blood passes from the 
nose br pharynx, or in which infants swallow it with the milk. 

There is not often difficulty in distinguishing between hamioptysis and 
haematemesis, though the coughing and the vomiting are not, infrequently 
combined. Tho following are points to be borne in mind in the diagnosis: 


ttSMATEMESIS. 

1. Previous history points to gas¬ 
tric, hepatic, or splenic disease. 

2. The blood is brought up by 
vomiting, prior to which the patient 
may experience a feeling of giddiness 
or faintness. 

3. The blood is usually clotted, 
mixed with particles of food, and has 
an acid reaction. It may be dark, 
grumous, and fluid. 

4. Subsequent to the attack the 
patient passes tarry stools, and signs 
of disease of the abdominal viscera 
may be detected. 


HA5MOPTTBIS. 

1. Cough or signs of some pul¬ 
monary or cardiac disease precedes, 
in many cases, the haBmorrhage. 

2. The blood is coughed up, and 
is usually preceded by a sensation of 
tickling in the throat. If vomiting 
occurs, it follows the coughing. 

3. The blood is frothy, bright red 
in color, alkaline in reaction. If 
clotted, rarely in such large coagula, 
and muco-pus may be mixed with it. 

4. The cough persists, physical 
signs of local disease in the chest 
may usually bo detected, and the 
sputa may be blood-stained for many 
days. 


Prognosis. —Except in the case of rupture of an aneurism or of large 
veins, hamatemesis rarely proves fatal. In my experience death has followed 
more frequently in cases of cirrhosis and splenic enlargement than in ulcer 
or cancer. In ulcer it is to be remembered that in the chronic haemorrhagic 
form the bleeding may recur for years. The treatment of haimatemeais is 
considered under gastric ulcer. 
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Vm. NEUROSES OF THE STOMACH. 

(Nervous Dyspepsia.) 

The studies-of Leube, Ewald, Oscr, Bosenbach, and many others have 
shown that jKXiQUsf unctional disturbances of the stomach may occur-without 
any discoverable anatomical basis. The cases are njfit.with most frequently 
in those who have either inherited a nervous constitution or who have gradu¬ 
ally, through indiscretions, brought about a condition of nervous prostration, 
Not infrequently, however, the gastric symptoms stand so far in the fore¬ 
ground that the general neuropathic character of the patient quite escapes 
notice. Sometimes the gastric manifestations have apparently a reflex origin 
depending on organic disturbances in remote parts of the body. 

The nervous derangements of the stomach may be divided .into motor, 
secretory, and sensory neuroses. These disturbances rarely occur singly; they 
are usually met with in combined forms. The clinical picture resulting from; 
such a complex of gastric neuroses is known as nervous dyspepsia. 'As Leulic 
has pointed out, the sensory disturbances usually pTay the more important part. 

The .sufferer from nervous dyspepsia presents a varying picture. All 
grades occur, from the emaciated skeleton-like patient with anorexia nervosa 
to the well-nourished, healthy-looking, frcsh-complexioned individual whose 
only complaint is distress and uneasiness after eating. 1 have followed 
Biegcl’s classification. 

I. Kotor Neuroses. — (a) Hypkekxnesis ob Supeumotility.—A n increase 
in the normal motor activity of the stomach results in too early a discharge 
of the ingesta into the intestine. It is more commonly a secondary neurosis 
dependent upon, superacidity or gupersecretion of the gastric juice; but it 
may occur primarily) possibly from reflex causes. The. diagnosis is to he 
reached only by means of the stomach-tube. It gives rise to no characteristic 
clinical symptoms. 

(6) Peristaltic -Unrest. —This condition, as described by Kussmaul, is 
an extremely common and distressing symptom, in neurasthenia. Shortly 
after eating the peristaltic movements of the stomach are increased, and 
horhorvgmi and gurgling may be heard, even at a distance. The subjective 
sensations are most annoying, and it would appear as if in the hyperaesthqlii 
condition of the nervous system the/patient felt normal peristalsis, just as ii 
these states the usual beating of the heart may be perceptible to him. ^ 
further analogy is afforded by the fact that emotion .increases this peristalsis 
It may extend to the intestines, particularly to the duodenum, and on. palpn 
tion over this region the gurgling is most marked. The movement may 1> 
anti-peristalsis, in which the wave passes from right to left, a condition whirl 
may also extend to the intestines. There arc cases on record in which color© 
enemata or even scybala have been discharged from the mouth. 

(c) Nervous Eructations. — Aerophagia .—In this condition sesere attack 
of-itoky eructations, following one another often in rapid succession, occut 
Whemiolent they last for hours, or days. At other times they occur in pan" 
yams, depending often upon mental excitement. They are more common! 
observqjl inf hysterical women and neurasthenics , but also, not infrequent!; 
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in child ren. The hysterical nature of the affection is sometimes testified 
to by the occurrence, especially in children, of several instances iu one. 
household. 

The ex pelled gas in these cases is atmospheric air, which is swallowed or 
aspirated from without. Sometimes the whole process may j be clearly ob- 
serred, but in other instances the act of swallowing may be almost or quite 
imperceptible. Bouverct considers the condition due to a spasm of the phar¬ 
ynx which causes involuntary swallowing. Oser has suggested that the air 
may enter by aspiration, the stomach acting like an elastic rubber bag which 
vtends to fill again after the air is expressed. It is quite possible that in some 
instances the eructations consist of gas which has never actually reached the 
stomach, but is brought up from the oesophagus. 

(d) Nervous Vomiting.— A condition which is not associated with ana- 
tomietd changes in the stomach or with any state of the contents, but is due 
to nervous influences acting either directly or indirectly upon the centres 


residing over the act of vomiting. The patients are, as a rule,-women— 
sually blunettes—and the subject of more or less marked hysterical mani¬ 
festations. | A special feature of this form is the absence of the preliminary 
nausea and of the straining efforts of the ordinary act of vomiting. It is 
rather a regurgitation, and without visible effort and without gagging the 
mouth is filled with the contents of the stomach, wliicli are then spat out. 
It comes on, as a rule, after eating, but may occur at irregular intervals. In 
some cases the nutrition is not, impaired, a feature which may give a clew to 
the true nature of the disease,'as there may be no other hysterical manifesta¬ 
tion present. As noted by Tuckwell, it may occur in children, and Edsall 
i suggests that this recurring vomiting is an acid intoxication, as in some cases 
| acetone and diacctic acid have been found in the urine. Treatment with full 
loses of 20 grains of bicarbonate of soda every two hours has been found to 
relieve it. Nervous vomiting may be a very serious condition. We have had 
it least two fatal eases. In some instances, after persisting for weeks or months 
at home the patient gels well in a few days in hospital. In other instances tho 
course is protracted, and the cases are among the most trying we are calk'd 
upon to treat. 

A type of vomiting is that associated with certain diseases of the nervous 
system—particularly locomotor ataxia—forming part of the gastric crises. 
Leyden has reported cases of primary periodic vomiting, which lie regards 
as a neurosis. 

(e) T fenCT HTtny; Meuycismus. —In this remarkable and rare condition 
the patients regurgitate and chew the cud like ruminants. , It occurs in neuras¬ 
thenic ot^ hyste rical [ve rsons, epileptics, and idiots. In some patients it is 
hereditary. There is an instance in which a governess taught it to two chil¬ 
dren. The habit may persist for years, and does not necessarily impair the 

health. t . . 

(f) Spasm op THE Cardia.—S pasmodic, usually painful contraction o 
the circular muscle fibres at the cardiac orifice may' follow the introduction 

or the!} taking of too hot or too cold food, ^t-may 
an hysterical and Neurasthenic individuals, especially 
om, if.it be combined with pyloric spasm, it may 
distention —“ pneumatosis.” Here the spasm may 


ef a soun d,’ifrnstv eating, 
QSfi K.in tetanu s and also' 
in ajt~fl~wfttiflyers, in wh 
result in painfu l jjastric 
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be of considerable duration. The condition is rare and practically not of 
much moment. 

(?) fSji'OJUC.Sfci.SM.—This is usually a secondary occurrence, following 
superacidity, ^upersecretion^ulccr, or^the introduction into the stomach qf .. 
irritating substances. The spasm often causes pain in the region of the . 
pylorus and inireased gastric peristalsis. In cases where the spasm is com¬ 
bined with superacidity nnd supersccretion marked dilatation with atony may ' 
follow; it is questionable, however, whether a primary nervous pyloric spasm 
ever gives rise to serious results. 

(h) Atony of the Stomach. —Motor insufficiency of the stomach is gen- 
erally/due to injudicious feeding ,#0 organic disease of the stomach itself, or 
, to general wasting processes. Tn some otherwise normal individuals of neu¬ 
rotic temperaments an atony may, however, occur which possibly deserves to 
be classed among the neuroses. The symptoms are usually those of a moderate 
dilatation, and are often associated with marked sensory disturbances—feel¬ 
ings of weight and pressure, distention, eructations, and so forth. 

Great care must be taken in the diagnosis to rule out all other possible 
causes. 

(t) INSUFFICIENCY OB INCONTINENCE OF THE PYLOBUS. —This condition 

was described first by de S6r6 and later by Ebstein. It may be recognized by 
the rapid passing of gas from the stomach into the bowel on attempts at 
inflation of the former, as well as by the presence of bile and intestinal con¬ 
tents in the stomach. There are no distinctive clinical symptoms. 

(;) Insufficiency of the Cahdia. —This condition is only recognized by 
the occurrence of eructations or. in rumination. 

II. Secretory Neuroses. —(a) Hxpebacidity ; Supebacidity; Hypeii- 
CHLOBHYDBIA.—Nervous dyspepsia with hyperacidity of the gastric juice- 
The symptoms depend upon the secretion of an abnormally acid gastric juice 
at the time of digestion. This is a common form of dyspepsia in young ami 
neurotic .individuals. Oswald has pointed out its remarkable frequency m 
chlorotic girls. The symptoms are very variable. They do not, as a rule, 
immediately follow the ingestion of food, but occur one to three hours later, 
at the height of digestion. There is a sense of weight and pressure, some- 
3 times..of burning in the epigastrium, commonly associated withtacid_8Qietn- 
tions. If vomiting .occurs, the pain is relieved. The patient is usually rela¬ 
tively well nourished, and the appetite is often good, though the sufferer may 
be afraid to eat on account of the anticipated pain. Its association with ulcer 
has been referred to. There is commonly constipation. 

(6) Sdpebsecreiion, Intebmittent and Continuous. —This is.a form 
of.dyspepsia which has been long recognized, but of late has been specially 
studied by Reichmann and others. The increased flow of the gastric juice 
may be intermittent or continuous. The secretion under such circumstances 
is usually auperacid, though this is not always the case. The periodical form 
—the gastroxynsis of Rossbach—may be quite independent of the time of 
digestion. Great quantities of highly acid gastric juice may be secreted in 
a very small spade of time. Such cases are rare, and are especially associated 
either with profound neurasthenia or with locomotor ataxia. The attack may 
last for several days. It usually sets in with a gnawing,- v unplfiasant. sensat ion 
, in the stomach, severe headache, and shortly after the patientv vamiljuuiear, 
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watery secretion, of such acidity that the throat is irritated and made raw and 
sore. Ab mentioned, the attacks may be quite independent of food. Con - 
li nttow suversecreti on is more common. The constant presence o£ fluid in 
the stomach, together with the pyloric spasm, which commonly results from 
we irritation of the ovcracid gastric juice, are followed by a more or less 
J^tfiasiie.-dilatation. ^Digestion of the starches is retarded* and there are 
jiflnetations of acid fluid and gastric distress. This secretion of highly acid 
jABtric juice may continue when the stomach is free from food. In these 
r^ases {tain, burning acid eructations, and even vomiting, occurring during the 
night .aid. early in the morning, are rather characteristic. 

( c ) Nervous Subaoidity or Ixacidity; Achylia Gastiuoa Nervosa.— 
Lack of the normal amount of acid is found in chronic catarrh, and particu¬ 
larly in canc er. As Leubo bus shown, a reduction in the normal amount of 
acid may exist wjtli the most pronounced symptoms of nervous dysj^psia and 
yet the.stomach "frill be free from food within the regular time. A condition 
in which free acid is absent in the gastric juice may occur»ijj..canccr,jn ex- 
trejnejclerosis of the mucous membrane, as a nervous manifestation of hysteria, 
and occasionally of tabes. In most of these cases, though then* he no free 
acid, yet the other digestive ferments— pepsin and the curdling ferments— 
or their zymogens are to be demonstrated in the gastric juice. There may, 
however, be a complete absence of the gastric secretion. To these, cases Ein- 
hom has given the name of achylia gastrica . This condition was at first 
thought to occur only in eases of total atrophy of the gastric mucosa, but 
recent observations have shown that it may occur as a neurosis. Tn a case 
of Einhom’s the gastric secretions returned after five years of total achylia 
gastrica . 

The symptoms of subaciditv, or even of achylia gastrica , vary greatly in 
intensity; they may be almost or quite absent in cases of advanced atrophy of 
the mucosa, and, as a rule, are not marked so long as the motor activity 
of the stomach remains good. If atony, however, occur and abnormal fer¬ 
mentative processes arise, severe gastric and intestinal symptoms may follqw. 
In the cases associated with hysteria and neurasthenia, even though the food 
may be well taken care of by the intestines, there are very commonly grave 
sensory disturbances in the region of the stomach, in addition to the general 
nervous symptoms. 

III. Sensory Neuroses. — ( a ) llYPEiUismESiA.—In this condition the pa¬ 
tients complain of|fulness,..pressure,^weight t, burning, and-so-forth, during 
digestion, just such symptoms as accompany a variety of organic diseases of 
the stomach, and yet in all other respects the gastric functions appear quite 
normal. Sometimes these distressing sensations are present even when the 
stomach-is-empty. These symptoms are usually associated with other mani¬ 
festations of hysteria and neurasthenia. The pain often follows particular 
articles of food. An hysterical patient may apparently suffer excruciating pain 
after taking the smallest amount of food of any sort, while anything pre¬ 
scribed as a medicine may be well borne. In severe cases the patient may be 
reduced to an extreme degree bv starvation. 

(6) Gastralgia; Gastrodynia. —Severe pains in the epigastrium, parox¬ 
ysmal in character, occur (1) as a manifestation of a functional neurosis, in- 
dependent of organic disease, and usually associated with other nervous symp- 
i • 
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toms (it is this form which will here be described); (8) in.chrome 4iseas«r*i| 
of the nervous system, forming the so-called gastric crises; and (3) in organic ' 
disease of the stomach, such as ulcer or cancer. ? 

The functional neurosis occurs-chiefly in women, very commonly in con- 
nection with disturbed menstrual function or with pronounced hysterical symp¬ 
toms. The affection may set in as early as puberty, but it is more common at 
the menopause. Anaemic, constipated women who have worries and anxieties 
at home are most prone to the affection. It is more frequent in brunettes than 
in blondes. Attacks of it sometimes occur in robust, healthy men. More 
often it is only one feature in a condition of general neurasthenia or a mani¬ 
festation of that form of nervous dyspepsia in which the gastric juice or 
hydrochloric acid is secreted in excess. I am very sceptical as to the existence 
e£-a~gaatralgia_of purely malarial origin. 

The.symptoms are very characteristic; the/patient is suddenly seized with 
agonizing pains in the epigastrium, which pass toward the back and around 
the lower ribs. <The attack is usually independent of the taking of food, and 
may recur at definite intervals, a periodicity which has given rise to the sup¬ 
position in some cases that, the affbetion is due to malaria. 1 The most marked 
periodicity, however, may be in the gastralgic attacks of ulcer. ^They fre¬ 
quently come on at night. -Vomiting is rare; more commonly thqrtaking of 
food relieves the pain. To this, however, there are striking exceptions. 7Pres¬ 
sure upon the epigastrium commonly gives relief, but deep pressure may lie 
painful. It seems scarcely necessary to separate the forms, as some have done, ■ 
into irritative and depressive, as the cases insensibly merge into each other. 
Stress has been laid upon the occurrence of painful points, but they arc so 
common in neurasthenia that very little importance can be attributed to them. 

The diagnosis offers many difficulties. 'Organic disease either of the stom¬ 
ach or of the nervous system, particularly the gastric crises of locomotor 
ataxia, must bo excluded. In the case of ulcer or cancer this is not always 
easy. The fact that the pain is most marked when the stomach is empty and 
is relieved by the taking of food is sometimes regarded as pathognomonic of 
simple gastralgia, but to this there are many exceptions, and in cancer the 
pains may be relieved on eating. The prolonged intervals between the attacks 
and their independence of diet are important features in simple gastralgia, 
but in many instances it is less the local than the general symptoms of the 
case which enable us to make the diagnosis. In gall-stone colic jaundice is 
frequently absent, and in any long-standing case of gastralgia, in which the 
attacks recur at intervals for years, the question of cholelithiasis should be 
considered. There may be hyperacidity associated with gastric atony. In one 
such case recently we treated the case for weeks as one of painful nervous 
dyspepsia until a more severe attack than usual was followed by jaundice. At 
the same time, there was a neurotic physician in the hospital who had hue 
recurring attacks of abdominal pain of the greatest severity, and once, ho 
t gaid, with jaundice. At operation his gall-bladder was normal 1 

(c) AstOtALIgg OF THE SENSE OF IIUNQEB ANP. REPLETION J BjJfciMi';''' 
• ^Abnormally excessive hunger coining on often in paroxysmal attacks, whirl' 
cause the patient to commit extraordinary excesses in eating. This conditio” 
may occur in diabetes mellitus and sometimes in gastric disorders, particularly 
those associated with supersecretion. It is, however, more commonly seen « 
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gysteria and'in psychoses. It may occur in cerebral tumors, in Craves' dis- 
gfije^and iu epilepsy. 

" The attacks often begin suddenly at niglit, the patient waking with a 
feeling of faintness and pain, and an uncontrollable desire for food. Some¬ 
times such attacks occur immediately after a large meal. The attack may 
■be relieved by a small amount of food, while at oilier times enormous quan¬ 
tities may be taken. In obstinate cases gastritis, atony, and dilatation fre¬ 
quently .result from the abuse of the stomach. 

4 ItiUii ?'— ebsence of the sense of satiety. This condition is commonly 
associated with bulimia and polyphagia, but not always. The patient always 
feels “empty.” There are usually other well-marked manifestations of hys¬ 
teria or neurasthenia. 

^QorexyiJfjtrvosa .—This condition, which is a manifestation of a neurotic 
temperamentfis' discussed subsequently under the general heading of Hysteria. 

Treatment of Neuroses of the Stomach. —The most important part of the 
treatment of nervous dyspepsia is often that directed toward the improvement 
of the general physical and mental condition of the patient. The possibility 
that the symptoms may be of reflex origin should be borne in mind. A large 
proportion of cases of nervous dyspepsia are dependent upon mental and physi¬ 
cal exhaustion or worry, and a vacation or a change of scene will often accom¬ 
plish what years of treatment at home have failed to do. The manner of life 
of the patient should be investigated and a proper amount of physical exercise 
in the open air insisted upon. 'I’his alone will in some cases be sufficient to 
cause the disappearance of the symptoms. 

Many cases of nervous dyspepsia with marked neurasthenic or hysterical 
symptoms do well on the Weir Mitchell treatment, and in obstinate forms it 
should be given a thorough trial. The most striking results arc perhaps seen 
in the case of anorexia nervosa, which will be referred to subsequently. It is 
also of value in nervous vomiting. 

T ti rnrdinr. tpasm care should be taken to cat slowly, to avoid swallowing 
too large morsels or irritating substances. The methodical introduction of 
thick sounds may be of vulue. 

The treatment in atony of the stomach should be similar to that adopted 
in moderate dilatation—the administration of small quantities of food at 
frequent intervals; the limitation of the fluids, which should also be taken 
in small amounts at a time; lavage. Strychnine in full doses may be of value. 

In the distressing cases of hyperacidity, in addition to the treatment of 
the general neurotic condition, alkalies must be employed either in the form 
of magnesia or bicarbonate of soda. These should be given in large doses 
and at the height of digestion. The burning acid eructations may be ro¬ 
ll OYfidjn this way. The diet should be mainly albuminous, and should be 
administered in a non-irritating form. Stimulating condiments and a co o 
should be avoided. Starches, should be sparingly allowed, and only in most 
digestible forms. Fats, are fairly well borne. 

_■ the patient to a strictly meaLdiet is a valuable procedure in many 
yspepsia ^ssociated with hyperacidity. The meqt should be taken 


va aes ot d yspe p sia associated witn nyperacuuijr. “•-t' , . , 7. , , 

either iraw or; if an insuperable objection exists to this, very slightly cooked. 
It is best given finely minced or grated on stale bread. An ample dietary is 
3 i ounces (100 grammes) of meat, two medium slices of stale bread, and an 
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ounce (30 grammes) of butter. This may be taken three times a day with 
a glass of Apollinaris water, soda water, or, what is just as satisfactory^, spring 
water. TheJtuid should not be taken too cold. Special care should be taken 
in the examination of the meat to guard against tape-worm infection, but 
suitable instructions on this point can be given. This is sufficient for an 
adult man, and* many obstinate cases yield satisfactorily to a month or six 
weeks of this treatment, after which time the less readily digested articles of 
food may be gradually added to the dietary. 

In supersecretion the usd of the stomach-tube is of the greatest value. In 
the periodical form it should be used as soon as the attack begins. The 
stomach may be washed with alkaline solutions or solutions of nitrate of 
silver, 1 to 1,000, may be used. Where this is impracticable the taking of 
albuminous food may give relief. One of my patients used to have by his 
bedside two hard-boiled eggs, by the eating of which nocturnal attacks were 
alleviated. Alkalies in large doses are also indicated. 

In cases of continued supersecretion there is usually atony and dilatation. 
The diet here should be much as in superacidity, but should be administered 
in smaller quantities at frequent intervals. Lavage with alkaline solutions 
on wit h nitrate of silver is of great value. To relieTtrpain large quantities of 
b icarb onate of soda or magnesia should be given at the height of digestion. 

In~su5acidiiy a carefully regulated, easily, digestible mixed diet, not too 
rich in albuminoids, is advisable. Bitter tonics before meals are sometimes 
of-value.y In acjiplio gastrica the use of predigested foods and of hydrochloric 
acid in full doses may be of assistance. 

: In marked hypercesthcsia, beside the treatment of the general condition, 
nitrate of silver m doses of gr. -J-.j, taken in K iij-yj iv of water on an empty 
stomach, is advised by Rosenheim. 

In some instances rectal feeding may have to be resorted to. 

' Thg_gaatralgia, if very severe, requires morphia, which is best adminis¬ 
tered subcutaneously in combination with atropia. In the milder attacks the 
combination of morphia (gr. 1) with cocaine and belladonna is recommended 
by Ewald. The greatest caution should, however, be exercised in these cases 
in the use of the hypodermic syringe, it is preferable, if opium is necessary, 
to give it by the mouth, and not to let the patient know the character of lie 
drug. Chloroform, in from 10- to 20-drop doses, or Hoffman’s anodyne fill 
sometimes allay the severe pains. The general condition should receive carafol 
attention, and in many cases the attacks recur until the health is restored ty 
change of air with the prolonged use of arsenic. If there is anaemia ironmay 
Ee given freely. Nitrate of silver in doses of gr. J to $ in a large claret-glass 
of water taken on an empty stomach is useful in some cases. 

1 There are forms of nervous dyspepsia occurring in-women. who axe often 
well nourished and with a good color, yet who suffer—particularly at night— 
with flatulency and abdominal distress. The sleep may be quiet and undis¬ 
turbed for two or three hours, after which they are aroused with painful 
sensations in the abdomen and eructations. The appetite and digestion may 
appear to be normal. Constipation is, however, usually present. In many 
of these patients the condition seems rather intestinal dyspepsia, and the 
distress is due to the accumulation of gases, the result of excessive putrefac- 
tipn. The.fats, s tarch es, mi d sugar s should.be restricted. A diastase ferment 
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j yjap wwmea useful. The flatulency may lie treated by the methods above 
• Naphthalin, salicylate of bismuth, and salol have been, rccom- 
Imstxm. Some of these cases obtain relief from thorough irrigation of the 
color* at bedtime. 

The treatment of anorexia nervosa is described subsequently. 


Q. DISEASES OF THE INTESTINES. 

I. DISEASES OF T HE INTESTINES ASSOCIATED 
WITH DIABBHCEA 

Catakhhai Enteritis; Diarrhoea. 

In the classification of catarrhal enteritis the anatomical divisions of the 
uowel have been too closely followed, and a duodenitis, jejunitis, ileitis, typhli¬ 
tis, colitis, and proctitis have been recognized; whereas in a majority of cases 
the entire intestinal tract, to a greater or lesser extent, is involved, sometimes 
the small most intensely, sometimes the. large bowel; but during life it may 
be quite impossible to say which portion is specially affected. 

Etiology.—The causes may be either ptimoxy or s^gotidai'y. Among the 
causes of jjrim aru catarrhal enteritis are: (a) Improper food, one of the most 
frequent, especially in children, in whom it follows overeating, or tire ingestion 
of hniip a.. f ruit. In some individuals special articles of diet will always pro¬ 
ducer-slight diarrhoea, which may not be due to a catarrh of. the mucosa, but 
toJncrfigged. peristalsis induced by the offending material. (£) Yaxicnaiciic 
silhfifauces. Many of the organic poisons,. such as those produced in the de¬ 
composition of milk and articles of food, excite the most intense intestinal 
catarrh. Certain inorganic substances, as arsenic and mercury, act in the 
same way. (£) Changes in the weather. A. fall in the temperature of from 
twenty..to.thirty, degrees, particularly in the spring or autumn, may induce— 
how, it is difficult to say—an acute diarrhoea. We speak of this as a catarrhal 
process, the result of cold or of chill. Qa. lhc.other hand, the diarrhocal dis- 
eaaag.pf children are associated in a very special way with the excessive heat 
of jammer months. (<4- Changes in the constitution of the intestinal secre¬ 
tions'. We know too little about the succus entericus to be able to speak of 
influences induced by change in its quantity or quality. It has long been 
held that andacieafiein the amount of bile poured into the bowel might excite 
a diarrhoea; hence the term bilious diarrhoea, so frequently used by the older 
writers. Possibly there are conditions in which an excessive amount of bile 
poured into the intestine, increasing the peristalsis, and hurrying on the 
contents *but the opposite state, a scanty secretion, by favoring the natural 
fcrnn atoti ve processes, mueh more commonly causes an intestinal catarrh. 
AbseaeflLfifJthe pancreatic secretion from the intestine has been associated in 
certain cases with a fatty diar rhoea. (^) Nervous influences. It is by no 
tneans^dear how mental states act upon the bowels, and yet it is an old and 
trustworthy observation, which every-day experience confirms, that the mental 
state may profoundly affect the intestinal canal. These influences should not 
properly be considered under catarrhal processes, as they result simply, from 
88 
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increased jieristalsid or increased accretion, and are usually dcscriltcd under 
the heading newQua-diarrhoea. In children it frequently follows fright. It is 
common, too, in adults as a result of emotional disturbances. Ganatatt men¬ 
tions a surgeon who always before an important operation had watery diar¬ 
rhoea. In hysterical women it is Been as an occasional occurrence, due to 
transient excitement, or as a chronic, protracted diarrhoea, which may last 
for months or even years. 

Among the secondary causes of intestinal catarrh may be mentioned: (a) 
Infectious dise ases. Dysentery, cholera, typhoid fever, pyasmia, sejdjQjjmia, 
tjjheieulasis, and pneumonia are occasionally associated with piFestinal catarrh 
In dysentery and typhoid fever the ulceration is in part responsible for the 
catarrhal condition, but in cholera it is probably a direct influence of the 
bacilli or of the toxic materials produced by them. (Ji) The extension ot 
inflammatory processes from adjacent parts. Thus, in peritonitis, catarrhal 
swelling and increased secretion are always present in the mucosa. In cases 
of invagination, hernia, tuberculous or cancerous ulceration, catarrhal proc¬ 
esses are common. (&) Circulatory disturbances cause a catarrhal enteritis, 
usually of a very chronic character. This is common in diseas es of the. liver, 
such as cirrhosis, and in chronic affections of the heart and lungs—all condi¬ 
tions, in fact, which produce engorgement of the terminal branches of the 
portal vessels, (d) In the cachectic conditions met with in cancer, profound 
anaemia, Addison’s disease, and Bright’s disease intestinal catarrh may occur 
as a terminal event. 

Morbid Anatomy.—Changes in the mucous membrane are not always visi¬ 
ble, and in cases in which, during life, the symptoms of intestinal catarrh 
have been marked, neither redness, swelling, nor increased secretion—the three 
signs usually laid down as characteristic of catarrhal inflammation—may be 
present post mortem. It is rare to see the mucous membrane injected; more 
compionly it is pale and covered with mucus. In the upper part of the small 
intestine the tips of the valvulse conniventes may be deeply injected. Even in 
extreme grades of portal obstruction intense hypersemia is not often seen. 
The entire mucosa may be softened and infiltrated, the lining epithelium 
swollen, or even shed, and appearing as large flakes among the intestinal 
contents. This is, no doubt, a post-mortem change. The lymph follicles are 
almost always swollen, particularly in children. The P”y°r’° patch 00 may 
be prominent and the solitary follicles in the large and small bowel may stand 
out with distinctness and present in the centres little erosions, the so-called 
fojligular ulcers. This may Iks a striking feature in the intestine in all forms 
of catarrhal enteritis in children, quite irrespective of the intensity of (he 
diarrhoea. 

When the process is more chronic the mucosa is firmer, in some instances 
thickened, in others distinctly thinned, and the villi and follicles present a 
slaty pigmentation. 

Symptoms. — Acut e and chronic forms may be recognized. The important 
symptom of both is diarrhoea, which, in the majority of instances, is the sole 
indication of this condition. It is not to be supposed that diarrhoea is invari¬ 
ably caused by, or associated with, catarrhal enteritis, as it may be produced 
by nerrons and other influences. It is probable that catarrh of-ihe. jejunum 
may exist without any - diarrhoea; indeed, it is a very common circumstance 
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<tgf find post' mortem a catarrhal state of the small bowel in persons who have 
4 o*t had diarrhoea during life. .The stools vary extremely in character. The 
color depends upon the amount of bile with which they are mixed, and they 
may be of a dark or blackish brown, or of a light-yellow, or even of a grayish- 
s hlte tint. < The consistence is" usually very thin and watery, but in some 
instances tho stools arc pultaceous like thin gruel. -.Portion^ of undigested 
food can often be seen (lienteric diarrhoea), and flakes of yellowish-brown 
mucus. . Microscopically there are innumerable micro-organisms, epithelium 
and mucous cells, crystals of phosphate of lime, oxalate of lime, and occasion¬ 
ally cholosterin and Charcot’s crystals. 

Pain in the abdomen is usually present in the acute catarrhal enteritis, 
particularly when due to food. It is of a colicky character, and when the 
colon is involved there may be tenesmus. More or less tympanites exists, and 
there are gurgling noises or borborygmi, due to the rapid passage of fluid and 
gas from one part to another. In the very acute attacks there may be vomit¬ 
ing. Fever is not, as a rule, present, but there may be a slight elevation of 
one or two degrees. The appetite is lost, there is intense thirst, and the 
tongue is dry and coated. In very acute cases, when the quantity of fluid 
lost is great and the pain excessive, there may be collapse symptoms. The 
number of evacuations varies from four or live to twenty or more in the 
course of the day. The attack lasts for two or three days, or may be prolonged 


for a week or ten days. 

Chronic catarrh of . the bowels may follow the acute form, or may come on 
gradually as an independent affection or as a sequence of obstruction in the 
portaLcirculation. It is c hara cterized by diarrhoea, with- or without colic. 
The dejections vary; when the small bowel is chiefly involved the diarrluca 
is afLa lieftterie character, and when the colon is affected the stools arc thin 
and mixed with much mucus. A special form of mucous diarrhcca will be 
mbsequently described. The general nutrition in these chronic cases is 
rrreatly disturbed; there limy be much loss of flesh and great pallor lhe 
patients arc 'inclincd to suffer from low spirits, or hypochondriasis may develop. 

Diagnosis.—It is important, in tho first place, to determine, if possible 
whether the large or small bowel is chiefly affected. - In catarrh of the small 
b owel the djuxluea-is less marked, the pains are of a colicky character, bor¬ 
borygmi are not so frequent, the faices usually contain portions of fowl, and 
are more yellowish-green or grayish-yellow and flocculent and do not contain 
much mucus. -When the large intestine is at fault there may be nojajn 
whatever, as in thTcatarrli of the large intestine associated with tuberculosis 
and Bright’s disease. When present, the pains are most intense and, if the 
lower portion of the bowel is involved, there may be marked Jqnssaus. lhe 
stools have a uniform soupy consistence; they are grayish in co or an g* 
lar throughout, with here and there flakes of mucus, or they may contain 

the diagnosis of duodenitis ^n 

be made. It is usually associated with acute gastritis and t P^ 
extends into the bile-duct, with jaundice. Neither jejumtis nor ileitis can 

disorder, 3 commonly met with in children between the ages of one and 
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five, characterized by the occurrence of pale, loose stools, not unlike grtfel or 
oatmeal porridge. They are balky, not watery , yeasty, frothy, and extremely 
offensive. The affection has received various names, such as 
diarrhim chvlaM i. It is not associated with tuberculous or other h#$ditaiy 
disease. IjCbegins insidiously and there are progressive. wasting, Weakness, 
and pallor. The belly becomes doughy and inelastic. There is often? flatu¬ 
lency. Fever is usually absent. The disease is lingering -antf a'fatal termina¬ 
tion is common. So far nothing is known of the pathology of the disease. 
Ulceration of the intestines has been met with, but it is not constant 

Sprue or Psilosis.—A remarkable disease of the tropics, characterized by 
“ a peculiar, inflamed, superficially ulcerated, exceedingly sensitive condition 
of the mucous membrane of the tongue and mouth; great wasting and anrc- 
mia; pale, copious, and often loose, frequent, and frothy fermenting stools; 
very generally by more or less diarrhoea; and also by a marked tendency to 
relapse” (Manson).’ 

It is very prevalent in India, China, and Java. Nothing definite is known 
as to its cause. 

When fully established the chief.symptoms are a disturbed condition of 
the bowels, pale, yeasty-looking stools, a raw, bare, sore condition of the 
tongue, mouth, and gullet, sometimes with actual superficial ulceration. With 
these gastro-intestinal symptoms there are associated amemia and general wast¬ 
ing. It is very chronic with numerous relapses. There are no characteristic 
anatomical changes. There are usually ulcers in the colon, and the French 
think it is a form of dysentery. 

Manson recommends rest and a milk diet as curative in a large proportion 
of .the cases. The monograph by Thin and the article by Manson in Allbutt’? 
System give very full descriptions of the disease. 

Diphthehitxc oh Choupous Enteeitis. 

A Croupous or diphtheritic inflammation of the mucosa of the small and 
large intestines occurs most-frequently as a secondary proeess in the 

infectious diseases— pneumo nia, pyajmia in its various forms, and typhoic 
fever ; (b) as a terminal process in many chronic affections, such as Bright’: 
dftgase, ci rrhosis o fjlmJiveT or c qpcer : and (c) as an effect of certain poison 
pr-marcury, lead, and arsenic. 

There are thxee...different anatomical pictures. Ia one. group of cases tin 
mucosa presents on the top of the folds a thin grayish-yellow diphtherih 
exudate situated upon a deeply congested base.f_In some cases all grades ma; 
be seen between the thinnest film of superficial necrosis and involvement o 
the entire thickness of the mucosa, tin .the colon similar transversely arrange* 
ateas pf necrosis are seen situated upon hypertemie patches, and it may b 
here much more extensive and involve a large portion of the membrane. Ther 
may be most extensive inflammation without any involvement of the-solitar 
follicles of the large or small bowel. 

2- In-A.-aecond- group of cases the membrane has rather a croupous chiractci 
It is grayish-white in color, mo k re flake-like and extensive, limited, perhup 
to the cecum .or to a portion of the colon; thus, in several cases of pneunioni 
I found this flaky adherent false membrane, in one instance forming patch 
1 to'fl cm. in diameter, which in form were not unlike rnpia crusts. 
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F p * third group the affection is really a follicular, enteritis, involving the 
j glitary glands, which are swolle n and cupped with an area of diphtheritic 
nfeerSMI 8r are in a state of suppuration. Follicular ulcers are common in this 
form. The disease may run its course without any symptoms, and the condi¬ 
tion is unexpectedly met with post mortem. I n L nthar,. instances there are 
dhundtasa, paia^hut not-often tenesmus or the passage of blood-stained mucus. 
T n the. lQ»C_eases the intestinal symptoms may be very marked, but in the 
terminal colitis of the fevers and of constitutional affections the symptoms 
are often trifling. 

The ulcerative colitis of chronic disease may bo only a terminal event in 
these diphtheritic processes. 

F IT L1!G mo nous Enteritis. 

As an independent affection this is excessively rare, even less frequent 
than its counterpart in the stomach. It is seen occasionally in connection 
with_ifliiigsMCeption, strangulated hernia, and chronic obstruction. Apart 
from these conditions it occurs most frequently in the duodenum, and leads 
'o suppuration in the submucosa and abscess formation. Except when asso- 
:iated with hernia or intussusception the affection can not be diagnosed. The 
ymptoms usually resemble those of peritonitis. 

Ulcerative Enteritis. 

In addition to the specific ulcers of tuberculosis, syphilis, and typhoid 
fever, the following forms of ulceration occur in the bowels: 

(a) Follicular Ulceration. —As previously mentioned, this is met with very 
xirnmonly,in the diarrhoeal diseases of children, and also in the secondary 
jr terminal inflammations in many fevers and constitutional disorders. The 
ulcers are small, punched out, with sharply cut edges, and they arc usually 
limited to the follicles. With this form may be placed the catarrhal ulcers 
if some writers. 

(!;) stercoral ulcers, which occur in long standing eases of'constipation. 
Very remarkable indeed are the cases in which the sacculi of the colon become 
filled with rounded small scybala, some of which produce distinct ulcers in 
the mucous membrane. The fecal masses may have lime salts deposited in 
them, and thus form little enteroliths. 

(c) Simple Ulcerative Colitis. —This affection, which elinieally_.k charac- 
terized-hy diarrhoea, is often regarded wrongly as a form of dysentery. It is 
not a very uncommon affection, and is most frequently met with in men 
above the middle period of life. The ulceration may be very extensive, so 
that a large proportion of the mucosa is removed. The lumen of the colon 
is.sometimes greatly increased, and the muscular walls hypertrophied. There 
are instances in which the bowel is contracted. Frequently the remnants of 
the mucosa are very dark, even black, and there may be polypoid outgrowths 
between the ulcers. , u 

These cases rarely come under observation at the outset, ana it is difficult 
to speak of the mode of origin. They are characterized- by WoJ T B fR a flt .a 
1^^ |^ nTI n f n dTitntnrir "hirPft*" - There isiysrely blood ot_pus 
ifi thsL&totik j Constipation may alternate with the diarrhma. There is usu- 
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ally great impairment of nutrition, and the pafients get weak and- sallow. 
Perforation occasionally occurs. 

The disease may prove fatal, or it may pass on and become chronic. The 
affection was not very infrequent at the Philadelphia Hospital, and though 
the disease bears some resemblance to dysentery, it is to be separated from it. 
Some of the cflses which wc have learned to recognize as amoebic dysentery 
resemble this form very closely: An excellent description of it is given by 
Hale White in Allbutt’s System. Tho ulcerative colitis mot with in institu¬ 
tions, such as that described by Gemmel, of the Lancaster Asylum, seems to 
be a true dysentery. Dickinson has described what lie calls n'lmmiimirffcnlrrrm 
tWfTof the bowels hi raws- of- contracted kidney. 

(d) Ulceration from External Perforation. —This may result from the 
erosion of new growths or, more commonly, from localized peritonitis with 
abscess formation and perforation of the bowel. This is met with most fre¬ 
quently in tuberculous peritonitis, but it may occur in the abscess which 
follows perforation of the -appendix or suppurative or gangrenous pancreatitis. 
Fatal haemorrhage may result from tho perforation. 

(e) Cancerous Ulcers. —In very rare instances of multiple cancer or sar¬ 
coma the submucous nodules break down and ulcerate. In one case the ileurr 
contained eight or ten sarcomatous ulcers secondary to an extensive sarcomr 
in the neighborhood of the shoulder-joint. 

( f) Occasionally a solitary ulcer is met with in the eaxmm or colon, wlm-1 
may lead to perforation. Two instances of ulcer of the caecum, both with 
perforation, have come under my observation, and in one instance a simple 
ulcer of the colon perforated and led to fatal peritonitis. 

Diagnosis of Intestinal Ulcers,— iAs a rule, diarrhuea is present in all cases, 
but exceptionally there may be extensive ulceration, particularly in the small 
bowel, without diarrhoea. Very limited ulceration in the colon may be asso¬ 
ciated with frequent stools. The character of the dejections is of great im¬ 
portance. Pus, shreds of tissue, and blood are the most valuable indications. 
Eus o ccurs most frequently .in connection with ulcers in the large intestine, 
but when the bowel alone is involved the amount is rarely great, and the 
passage of any quantity of pure pus is an indieationJiat it has come from 
without, most commonly from the rupture of a pericoecal abscess, or in women 
of an a bscess..of. the broad ligament. Pus may also be present in cancer of 
the bowel^ or it may be due to local disease in the rectum. A purulent mucus 
may be present in the stools in cases of ulcer, but it has not the same diag¬ 
nostic value. The swollen, sago-like masses of mucus which are believed by 
some to indicate follicular ulceration are met with also in mucous colitis- 
'.Haemorrhage is an important and valuable symptom of ulcer of tho bowel, 
particularly if profuse. It occurs under so many conditions that taken alone 
it may not Ire specially significant, but with other coexisting circumstances 
it may be the most important indication of all. 

&’’ Fragmen ts of tissue are occasionally found in the stools in ulcer, particu- 
larly In the extensive and rapid sloughing in dysenteric processes./‘Definite 
portions.of mucosa, shreds of connective tissue, and even bits of the muscular 
coat may be found. < Pain occurs in many cases, either of a diffuse, colicky 
character, or sometimes, in the ulcer of the colon, very limited and well 
defined. 
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'-'Perforation is an accident liable to happen when the ulcer extends deeply. 
In the small bowel it leads to a localized or general peritonitis. In the large 
intestine, too, a fatal peritonitis may Tcsult, or if perforation takes place in 
the posterior wall of the ascending or descending colon, the production of a 
large abscess cavity in the retro-peritonseum. In a case at the University Hos¬ 
pital, Philadelphia, there was a perforation at the splenic flexure of the colon 
1. with an abscess containing air and pus—a condition of subphrenic pyo-pneu- 
^thorax. 

s iij 

Treatment of the Previous Conditions. 


(a) Acute Dyspeptic Diarrhoea. —All solid food should be withheld. If 
vomiting is present ice may be given, and small quantities of milk and soda 
water may be taken. If the attack has followed the eating of large quanti¬ 
ties of indigestible malerial, castor oil or calomel is advisable, but is not neces¬ 
sary if the patient has been freely purged. If the pain is severe, 20 drops 
of laudanum and a drachm of spirits of chloroform may be given, or, if the 
colie is very intense, a hypodermic of a quarter of a grain of morphia. It is 
not well to check the diarrhoea unless it is profuse, as it usually stops spon¬ 
taneously within forty-eight hours. If persistent, the aromatic chalk powder 
or largo doses of bismuth (30 to 40 grains) may be given. A small enema 
of starch (2 ounces) with 20 drops of laudanum, every six hours, is a most 
valuable remedy. 

(b) Chronic diarrhoea, including chronic catarrh and ulcerative enteritis. 
It is important, in the first place, to ascertain, if possible, the cause and 
whether ulceration is present or not. So much in treatment depends upon 
the careful examination of the "stools—as to the amount of mucus, the pres¬ 


ence of pus, the occurrence of parasites, and, above all, the slate of digestion 
of the food—that the practitioner should pay special attention to them. Many 
cases simply require- rest in lie d and a restricted dud.- Chronic diarrhoea of 
manyjjjqnths’ or even of several years’ duration may be sometimes cured by 
strict confinement to bed and a diet of boiled milk and albumen water. 

I* In that form in which immediately after eating there is a tendency to 
loose evacuations it is usually found that some one article of diet is at fault. 
The patient should jest for an hour or more after meals. Sometimes this alone 
is sufficient to prevent the occurrence of the diarrhica. fijn those forms which 
depend upon abnormal conditions in the small intestine, either too rapid peris- 
tidsis or faulty fermentative processes, bismuth is indicated. It must he gjvcn 
in large doses—from half a drachm to a drachm three times a day. The 
smaller doses are of little use. Xap MluUifl vPXepurations here do much good, 
given in doses of from 10 to 15 grains (in capsule) four or (no times a day. 
Larger doses may be needed, galoland the salicylate of bismuth may be tried. 

An -e-rtrprpply obstinate and intractable form is the diarrhoea o ys erica 
women A systematic rest cure will be found most advantageous, on 
iqgj y jj f * is not well borne the patient may he fed exclusively on egg acumen. 
The condition seems to be associated in some cases with incron. peris a, 
and in such the Igomides max-do-good. or preparations of opium may >e n 
sary. There are instances which prove most obstinate an rcs |s 
treatment, and the patient may lie greatly reduced. ^phpngc_ot_ajijaa 
surroundings may do more than medicines. 
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pyion and is due to ulceration. Medicines by the mouth are here of little value. 
The stools should be carefully watched and a diet arranged which shall leave 
the smallest possible residue. 1 Boiled o r peptonized milk may be given , but the 
stools should be examined to see whether there is anexcess of foodor of curds. 
If eat i s. as a role, badly borne in these cases. *.The diarrhoea is ^rflttniH 
hy enerr)a j.a. > The starch and laudanum should be tried, but when ulceration 
is present it is better to use astringent injections. AEmmA to .4 pilots pf watin 
water, containing from, half a drachm, to a drachm of nitrate of .ailyej, may 
be used. In the chronic diarrhoea which follows dysentery this is particularly 
advantageous. In giving large injections the patient should be in the dorsal 
position, with the hips elevated, and it is best to allow tho injection to flow 
in gradually from a siphon bag. In this way the entire colon can be irrigated 
and the patient can retain the injection for some time. The silver injections 
may bo very painful, but they arc invaluable in all forms of ulcerative eolifis. 
Acetate, of.lead, boraeic acid, sulphate of copper, sulphate of zinc, and sali¬ 
cylic. acid may be used in 1-per-cent solutions. 

3»- In the intense forms of choleraic diarrhoea’ in adults associated with eon- 
smut vomiting and frequent watery discharges tho patient should be giveh at 
once a hypodermic of a quarter of a grain of morphia, which should be re¬ 
peated in an hour if tho pains return or the purging persists. This gives 
prompt relief, and is often the only medicine needed in the attack. The 
patient should be given stimulants, and, when the vomiting is allayed by 
suitable remedies, small quantities of milk and lime water. 

n. DIARKHCEAL DISEASES IN CHILDREN. 

Children are particularly susceptible to disorders of the alimentary tract. 
Although several forms are recognized, they so often merge tho ono into the 
other that a sharp differentiation is impossible. 

General Etiology.—Certain factors, prodiaposu to -diarrhoea. Aob.—-T he 
largest numl)cr of cases occur just after the nursing period; the lngfujat .mor¬ 
tal ity i s ln the seco nd hal f of the first year, when this period falls in the hot 
weather ; heuce-the- dread of the “ second-summer.” 

Diet .—D iarrhrca ia most frequent in artificially fed babies. Of nineteen 
hundred and forty-three fatal cases collected by I-Iolt, only 3 per cent were 
breast-fed. The recent agitation for pure milk in the large cities has de¬ 
creased materially the number of diarrhoea cases among bottle-fed infants. 

Among fhe poor the bowel pomplaint comes with artificial feeding, ami 
is due either to milk ill suited in quantity or poor in quality or to indigestible 
articles of diet. Very many of the fatal cases have been fed upon condensed 
milk. 

T empbra wbb. —The relation of the atmospheric temperature to the preva¬ 
lence of the disease in children has long been recognized. The-mortality curve 
begin* to rise in May, increases in June, reaching the maximum in July, and 
^gradually sinks through August and September. The maximum corresponds 
closely with the highest mean temperature, yet we can not regard the heat 
itelf as the direct agent, but only as one of several factors. Thus the mean 
tf8&>erature of June is onlv four or five degrees lower than that of July, and 
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yftiljjja mortality is not more than one-third. Seibert, who lias carefully ana¬ 
lysed the mortality and the temperature month by month in New York for 
tshyears, fails to find a constant relation between the degrees of heat and the 
fhimber of cases of diarrhoea. Neither barometric pressure nor humidity 
40 j$j» to hare any influence. # # 

■ , . ; J ^gyiaatmoQr.—The discovery by Duvall and Bassett, working at the 
lE&lmas Wilson Sanitarium, in the dejecta of children suffering from summer 
apparently identical with the organism shown by Sbiga 
t$ fro the nanap of,epidemic dysentery in Japan, has awakened renewed interest 
in the relation of bacteria to these disorders in children. 


The Rockefeller Institute research (190,1) showed that this organism was 
present in a large number of cases of so-called “ summer diarrhoea.” No in¬ 
stances of cholera infantum were studied. The laboratory studies of Martini 
..and Lentz, Flexner, Hiss, Parke, and others, indicate that £here is a group 
closely allied forms of bacilli differing slightly from the original Shiga 
■ • bacillus in their action on certain sugars and in agglutinating properties. 

The type of organisms most frequently associated with the diarrhoeas of 
.Aildren belongs to the so-called “acid type,” and, unlike the Shiga cultures, 
feqiients mannite with acid production. 

The causal connection of Ibis group of bacteria with all the diarrhoeal dis¬ 
eases of-jchildren has not teen proven. In the hands of some workers they 
have bedn found in the feces of a largo proportion of all cases examined, and 
alsoy-less frequently in the sporadic diarrhoeas occurring throughout the year. 
These organisms are often found in comparatively small numbers, and are 
more easily isolated from mucus or blood-stained stools. rxTligy occur in the 
aqute primary intestinal infection in children, in subacute infection without 
previous-symptoms coincident with or following other acute diseases such as 
measles, pneumonia, etc., and in the terminal intestinal infection following 
makwtsition or qjgiasmus. They have been found in breast-fed infants as 
well as bottle-babies. 


The mode of entrance of the organism has not teen determined. Simul¬ 
taneous outbreaks of many cases in remote parts of a community where there 
can be no common milk supply, and occurrence of the disease in breast- and 
condensed-milk-fed babies, indicates that coj^mUk is not the only conveyer 
of the infection, and points to some common cause, possibly to the water, as 
a means of contamination, although dysentery bacilli have not yet been iso¬ 
lated from city water. 

The importance of other organisms must not be overlooked. The observa¬ 
tions of Escherich showed the remarkable simplicity of^h antfir ia L toft in, the 
int estines of heal thy milk-fed childrepj^bocffnuui lactie arogenes being present 
in the upper portion of the bowel anijgfracterium coli commune in the lower 
bowel, each almost in pure culture. 

When diarrhoea is set up the number and varieties of bacteria are greatly 
increased, although heretofore no forms had been found to bear a constant or 
specific relationship to the diarrhoeal faeces. 

L Certain diarrhoeas in children are apparently iaduned by tha . lactic acid 
organisms in milk^ojhers by jj glon or proteus bacilli, and others, again, ijy the 
^ ^^and other forms; all these bacteria may be associated with the 
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There is considerable evidence to support the view that the destruelhc 
lesions of the intestines may be produced by the streptococcus pyogenes after 
an initial infection with a member of the dysentery group. 

Morbid Anatomy. —In mild cases there may be only a slight catarrhal 
swelling of the mucosa of both small *and large bowel, with •enlargement of 
the lymph follicles. The mucous membrane may be irregularly congested; 
often this is most marked at the summit of the folds. The submucosa is usu¬ 
ally infiltrated with serum and small round cells. In more severe cases ulcera¬ 
tion may take place. The loss of substance begins, usually, in the mucosa, 
over swollen lymph follicles. About the ulcer there is a more or less distinctly 
marked inflammatory zone. The destruction of the tissue is limited to the 
region of the follicles and becomes progressive by the union of several adjoin¬ 
ing ulcers. This process is usually confined to the lower bowel, and may be 
so extensive as to leave only ribtj^ns of intact mucosa. The ulcers never per¬ 
forate. 

Rarely there is a croupous or pseudo-membranous enteritis affecting the 
lower ilium, colon, and rectum. The constant features arc the increased secre¬ 
tion of mucus and the lymphoid hyperplasia. ' The mesenteric glands are en¬ 
larged. The changes in the other organs are neither numerous nor charac¬ 
teristic. 

' Broncho-pneumonia occurs in many cases. The liver is often fatty, the 
spleen may be swollen. Brain lesions are rare; the membranes and substance 
are often anaemic, but meningitis or thrombosis is very uncommon. 


Clinical Forms. 

Acute Intestinal Indigestion. —This form occurs in children of all ages, 
and is associated with improper food. The symptoms often begin abruptly 
with nausea and vomiting, or, especially in stronger children, several hours 
or a day or two after the disturbing diet. The local symptoms are colicky 
pains, moderate tympanites, and diarrhoea. Thfi,s.tpQjs arc fqju^tpjnn in 
tprpp|y-foii T hours: at^ first faxrnl, then, fluid, with, mace or lqaa mucus and 
partic les"from undigested' material. There is no blood. The usual intestinal 
bacteria are found. Occasionally, when there is mucus, dysentery bacilli arc 
present. Thera is always fever. Tf. is rarely very high, and never continues. 
The p ulse may be ra pid and the prostration marked in.Yery.young-o»-w«ik 
children. These symptoms usually subside shortly after the emptying of the 
bowel. 

In weakened infants, or when the treatment has been delayed or the diet 
remains unchanged, this disturbance may lead to more serious conditions. 
Attacks of intestinal indigestion tend to recur. 

Acute Dyspepsia, or Fermentative Diarrhoea. — This form is characterized 
by more severe constitutional symptoms. It may hagin after .an. intestinal 
i ndig nation of several days in _which. .the stools are fluid and offensive, and 
(^Iltain-undigested food and. curds. In other cases the disease sets in 
abruptly with vomiting, griping pains, and fever, which may rapidly reach 
1Q4°-1Q5° F.~ 

Mery nng sy mp toms are usually prominent. ThO-Child iftjrritahle and 
sjaa^ poorly. Convulsions may usher in the acute symptoms or occur later. 
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<in increasing drowsiness, ending in coma, has been noted in many cases. The 
.sfoq{a, Which vary from four to twenty in twenty-four hours, soon lose their 
fteca l char acter and become fluid. Later they consist largely of green or 
translucent; mucus. An occasional fleck of blood is noticed in the mucus, but 
this is never present in large amounts.. 

Microscopically, besides the food residue and mucous strands are a mod¬ 
erate number of leucocytes and red blood-corpuscles. Epithelial cells are' 
found with numerous bacteria. 

The acute symptoms generally pass away in a few days with judicious 
treatment. Eelapses are frequent, following any indiscretion. The attack 
may be the beginning of severe ileo-colitis. 

These gastro-intestinal intoxications are largely confined to the summer 
months and form an important group of the summer diarrhoeas of children. 

Cholera Infantum. —This term should Jc reserved jhn ful minating 
fonn_o f gas tro-intestinal intoxication. The typical cases are rare and form 
only a very small proportion of the diarrhueal diseases of infants. The disease 
sets in with vomiting, which is incessant and is excited by nil attempt to take 
food or drink. The stools are profuse and frequent; at first faical in charac¬ 
ter, brown or yellow in color, and finally thin, serous, and watery. The stools 
first passed arc \cry olTenshe; subsequently they are odorless. The thin, serous 
stools are alkaline. There is fever, but the axillary temperature muy register 
three or more degrees below that of the rectum. From the outset there is 
marked prostration; the eyes are sunken, the features pinched, the fontanelles 
depressed, and the skin has a peculiar ashy pallor. At first restless and ex¬ 
cited, the child subsequently becomes heavy, dull, and listless. The tongue 
is coated at the onset, but subsequently becomes red and dry. As in all 
choleraic conditions, the thirst is insatiable; the pulse is rapid and feeble, and 
toward the end becomes irregular and imperceptible. Death may occur within 
twenty-four hours, with symptoms of collapse and great elevation of the in¬ 
ternal temperature. Before the end the diarrhoea and vomiting may cease. 
In other instances the intense symptoms subside, but the child remains torpid 
and semi-comatose, with lingers clutched, and there may be convulsions. The 
head i^q y fre re tracted and the-respirations interrupted, irregular, and of the 
Cl ieype-Stnl'-es type. The child may remain in this condition for some days 
without any signs of improvement. It was to this group of symptoms jn 
infantilo diarriKpa- -that Marshall Hall gave the term “ hydrencephaloid,” o r 
spurious hydrocephalus. As a rule, no changes in the brain “or officr organs 
are"'Tound. The condition of sclerema is described as a sequel of cholera 
infantum. The skin and subcutaneous tissue becomes hard and firm, and the 
appearance has been compared to that of a half-frozen cadaver. 

No constant organism has been found in these cases. Baginsky considers 
the-disease the result of the action on the system of the poisonous products 
of decomposition encouraged by the various bacteria present—a Faulnm dis¬ 
ease. The clinical picture is that produced by an acute bacterial infection, 
118 in Asiatic cholera. 

rrv ''' diagnosis is readily made. There is no other intestinal 
affection in children for which it can be mistaken. The constant vomiting, 
the frequent watery discharges, the collapse symptoms, and the elevated .tem¬ 
perature make an unmistakable clinical picture. The outlook in the majority 
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of_cases is bad, particularly in children artificially fed. * Hyperpyrexia, ex¬ 
treme collapse, and incessant vomiting are the most serious symptoms. 

Ileo-colitis ( Entero-colitis , Inflammatory Diarrhaa ).—In this form ..there 
is evidence of an inflammatory alteration of the intestinal wall, usually the 
lower ileum and large intestine. Several sub-varieties are recognized according 
to the nature and site of the lesions. Many of the cases are grafted ojxifib' 
simple forms above described. The mucous discharges continue, mingjkl with, 
food residue and often streaked with blood. Pus cells are numerous under 
the microscope. The temperature remains elevated or may be remittent. 
After two or three weeks the symptoms gradually subside, the stoolw become 
fewer in number, and the fiscal character returns. 

In other instances tho severe involvement of the intestines seems evident 
within a few hours of the onset, with abdominal pain, vomiting, and fever. 
Blood and pus may be present in nearly every stool. Tenesmus is frequent 
and prolapsus ani is not uncommon. In severe attacks the prostration is 
marked, the tongue is dry, the mouth covered with sordes, and death nfay 
ensue in a few days from profound sepsis, or, if the aeute stage is survived, 
the case may continue desperately ill for weeks, gradually recover, or die from 
asthenia. 

* IfeimmllUgrof large amounts of blood is extremely faro. The-appea«mee 
of blight red .stains on the napkin indicates, usually, ulceration of the lower 
bowel or rectum. When the, blood is dark brown the lesion is in the ileum or 
near the valve. The extent of the ulceration can not be accurately determined 
by the quantity of the blood passed. 

Membranous-colitis is usually only to be distinguished by the discovery 
of the membrane in the rectum through a speculum or in prolapsus, or by 
the passage of a fragment of the membrane in the stools. 

Inflammation of the colon often occurs in marantic infants. It may con¬ 
sist of a catarrhal or follicular inflammation of the lower bowel without 
destructive lesion, and is frequently a terminal infection. 

Ileo-colitis may become chronic and persist for months. The signs of 
active inflammation subside; there is little pain or fever, but more or less 
mucus remains in the stools. The general condition of the child suffers. 
There is a continuous loss in weight; the skin is dry and hangs in folds; 
nervous symptoms are always present. There may be stiffness and contrac¬ 
tion of the extremities, with opisthotonus. The progress of the disease is 
irregular, marked by short periods of improvement. Death is often due to a 
relapse, to asthenia, or to broncho-pneumonia. In many of these cases, both 
acute and chronic, the dysentery bacilli have been found in association with 
other organisms. 

Prevention. —Unquestionably, most of the intestinal disorders of children 
can be prevented. In many of our large cities the mortality from the summer 
diarrhoeas has been greatly reduced by prophylactic measures. 

infant, should have abundance of air-space in the home, with plenty 
of sunlight and fresh air. In hot wea ther, it may be well for him tft..slecp 
out o f doors, day and night. / Ilia clothing must not be too heavy in midsum¬ 
mer; often only a binder and thin dress. This clothing should be altered 
with every ehange of the temperature. The greatest, cleanliness should sur¬ 
round the life of the baby, and the nursing-bottles and nipples are to be 
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(jiSa eatih day ,and kept scrupulously clean. Breast-feeding is continued 


yjET-With bottle-babies, in warm weather, the diet should be reduced 
£#epgth-—i. e., weaker milk mixtures used and more water given. In all 
jjptded communities the milk should be sterilized oa-pasteuiiaed during the 
wyh fl gi .months, and all the water given the baby, either with or between the 
gjgjs&ient, boiled. It is better that a child should be in the country during 
hftdjgp weather, but when this is impossible the various parks in our large 
atiefc-sifford much relief. 


r \ Treatment.—Qaattaiag^ AjjAPlPi kjstt. —Even after the illness has begun, 
nuch- eftn be done by hygienic measures to diminish the severity. t rHinnprt^n f 
iir to M peaflhnre. QLjjMwntmTi is. ofterr followed by a marked imjH’ovemeut in 
Jfjg..child’s condition. The patient must not bo too warmly clad. The tem¬ 
perature may be lowered and nervous symptoms allayed by hydrotherapy. 

S i, warm and cool, are helpful.' Colon irrigations serve the double purpose 
shing the bowel and stimulating the nervous system. They should bo 
given cool when there is much fever. 

Hnn rnrtrlr —In all cases of diarrhoea there is more or less congcstiofl'Wi 
the intestinal mucosa, hypersecretion of mucus, and increased peristalsis ducTa 
part to the irritant action of improper food. In certain forms toxic symptom* 
from the absorption of poisons from the intestinal tract are early noticed. In 
other instances, inflammatory lesions in the wall of the bowel are present. 
The keynote, then, of the treatment is promptness. Nature’s effort to remove 
the disturbing cause should be assisfed, not checked, and care must be taken 
to introduce food that will afford the least pabulum for the disturbing bacteria. 

t Gaaiflicoil, and calomel arc to be preferred as purgatives, especially for 
infants. A^dfachm of the former repeated, if necessary, will usually sweep 
thniatgstinal tract and relieve the irritation. 2Jfhere there is much nausea 


or intestinal fermentation, calomel is indicated. It may be given, in divided 
doses at short intervals until one or two grains have been taken, or until the 
characteristic green stools appear. Very early in the attack^ if ns pisefl-ia .n 
marked sym ptom, nothing relieves so quickly as -gastric4aregfr-witb warm 
wafer, or a weak soda solution when there is much acidity. In older children, 
a large draught of boiled water may be substituted, v In many cases irrigation 
of juhe l ower bowel with large quantities of salt solution flushes the colon, 
rem^mgjte irritating material, and diminishes the absorption of toxins. It 
also reduces the temperature and allays nervous symptoms. The irrigating 
fluid should be cool when there is much fever. The infant is placed in the 
(loraaLposition or turned a little to the left, with hips elevated, and the fluid 
from a fountain syringe, about three feet above the patient, is allowed to flow 
into the rectum through a large soft rubber catheter. Usually about a pint 
can be retained before expulsion. If desired, the catheter can be gently 
pushed into the bowel as it becomes distended with fluid. Two or three quarts 
should be used at one irrigation, which may be repeated several times in 
twenty-four hours if it is beneficial. 

Where there is ulceration of the lower bowel, various astringents, such as 
alum, witch hazel (one or two teaspoonfuls to one quart), silver nitrate, 
1-4,000, or a weak solution of permanganate of potassium, may be used as 
the irrigating fluid. 
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When there, is much loss of fluid from the body or when toxic symptoms 
are marked, infusion of normal salt solution under the skin may be tried. 
One to three hundred ec. of the solution can be readily introduced. This 
. procedure'is not so permanently helpful as it was thought to be spme years 
ago. There is rarely any necessity to transfuse. 

Of the many drugs vaunted as intestinal astringents and antisepticSj-hisr 
mjith, either as aubgajlate or subnitrate, has proven most serviceable. It 
should not be given until the disturbing material has been removed and the 
temperature is falling; then it should be administered in large doses, 5Jo 10 
grains every hour, until there is discoloration of the stools. In some cases 
this may be hastened by lac sulphur in grain doses. O pip m should be very 
sparingly used, and "then only for a specific purpose, to check excessive peri¬ 
stalsis, violent colic, or very numerous passages. It may be given to an in¬ 
fant as Dover’s powders, J-l gr.; or paregoric, 5-10 minims every four 
hours; or morphja, hypodermically, ifo-iV S’"-, when prompt action is,de¬ 
sired. Occasionally it is well to combine it with atropia, rihnr ~ iWp- 
The bowels should not be locked when the stools arc foul or tho temperature 
is high. 

In all cases where there is prostration, stimulants are indicated. Alcohol, 
such as hrftndy nr rfhisfy | to 1 oz. in twenty-four hours in frequent doses, 
diluted six to ten times with water, or, where- there is -much nausea,, cjiam- 
pa^ne with cracked ice, is most helpful. Strychnine, tivrls gr., or (\igi- 
talrn in similar doses, may be indicated. Musk and camphor are also excellent 
stimulants 

Serum Therapy .—Thus far the results of serum therapy have been dis¬ 
appointing, Of 83 cases collected during the summer of 1903 by the Rocke¬ 
feller Institute, there were nojCUiea which could be certainly ascribed to the 
•serum, nor was the mortality, as compared with previous years, appreciably 
lowered by serum prepared from either the so-called acid or alkaline type or 
organism. In nearly all instances, however, in which the serum was given, 
several days had elapsed after the onset of the illness. T *-vrai only in- the 
ysDf..-ea*ly-casas-thal any improvement at all was noticed. It may be that 
an earlier trial will be followed by better results. 

Certainly the marked reduction in the mortality in adult dysentery in 
Jpp m reporte d bv Shiga, should encourage the further trial of this treatment 
in the epidemic-diarrhoea, as no ill effects whatever have been ascribed to its 
use. It is given in J0-40 cc . doses, hypodermically. 

Dibt. —The dietetic management Is of the utmost importance. In acute 
cases'with fever, t ha-mi lk whathw-breast-or cow’s milk, and all its modifica¬ 
tions, must be stopped at once. It is best to give the infant nothing but 
water for several hours, it may be for two or three days, or until the acute 
symptoms subside; a cereal water may thpp he auhgt.itiif/v'l, prfifoy ib ly flPTt T ' n ' 
ized, to which may beatJcfed eggjdhiunen, brfllh^ or beef juice. Preparations 
of broth and beef juice, and occasionally ajajgfcjga, may be given. The time 
at which it is safe to return to a milk diet varies with each case, and no defi¬ 
nite rules can be laid down. It is usually better to defer milk until the tem¬ 
perature is nearly normal. 

If the stools are offensive from proteid ^decomposition,_a diet.consisting 
largely of. aarhfttiyflratee—i. e., ba^gy^wgjer —is„ i ndicated; whereas proteid 
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iet, such as be^f juice and cgg^Uomjcn, is more helpful when the 

a8@g&*»d. 

Experience has shown that the ingredient in the mjlk.tllAt.ia notweUbomc 
■ th a fat : hence skimmed milk, diluted or partially digested, can often be 
it ffiv giv en before diluted whole milk. Whey is often helpful. 

' In Germany, fjnt.tqrpii lk has been widely used in convalescence from intes- 
inal disturbances. 

The various proprietary foods, or condensed milk mixed with water, al- 
hough not to be given over long periods, may be found serviceable in the 
Tadual return of the child to a normal diet. 

In children from three to seven years of age these acute derangements aro 
•arely serious, and usually respond promptly after purgation and restricted 
liet, consisting largely of boiled milk. 

It must be borne in mind that injudicious treatment, either in diet or 
Dedication, may interrupt what otherwise would be a prompt recovery and 
jrjpg on the most serious intestinal lesions. The chronic cases, both in infants 
lid older children, especially those with ileo-colitis and ulceration in the gut, 
present unusual difficulties. Each case must be studied by itself. Fa o d. w lucli 
is .digested- in the upper portion of the intestinal tract is preferable. Milk, 
properly modified with cereal water or predigested, if intelligently prescribed, 
offers the best chance of success. The so-called percentage system of milk 
modification, which enables the physician to alter at will the proportion of 
fat or carbohydrate present in the milk mixture, is of great service in feeding 
these long-standing cases. 

Care must be taken not to over-feed, although occasionally when there is 
persistent anorexia, gavage may be necessary. This is best accomplished 
through a nasaTtube. Some infants will retain food given through a catheter 
when they will vomit the same mixture taken from a bottle. Beef juice or 
one of the beef-peptone preparations is frequently useful. They sho 
always be given with considerable fluid. In a large majority of instances 
ulceration is confined to the large intestine, and can be reached by local 


treatment. . . 

Irrigations which flush the injured surface are of service. They should 

be discontinued if much exhaustion follows; this is rarely the case. 

No very definite results have followed the various astringent preparations 
recommended. Probably warm salt or weak soda solutions are as useful. Sil¬ 
ver nitrate is stimulating and healing where the ulcerations are in the rectum. 
In great local irritation and tenesmus, enemata (2 oz.) of flaxseed or starch, 
with 2 to 5 drops of laudanum, are soothing and beneficial. 

Treatment of Cholera Infantum.—In cholera infantum serious symptoms 
may occur with great rapidity, and here the incessant vomihng and frequeiit 
purging render the administration of remedies extremely difficult. Irr *S at . 
o< »d largo W i. .1 -tto, f *" h “, e ”,”2 

ice-water injections may be used, or a graduated bath As ,n the “ute cho 
eraic diarrhoea of adults, morphia hypodermically is the remedy which gives 
greatest relief and in the conditions of extreme vomiting and purging, with 
^^dtuapse symptoms, this drug alone commands^ si^ 

A child of one year may be given from yi* to A of a gram, to be repeated 
in an honr, and again if not better. 
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In all cases of diarrhoea convalescence requires very careful management 
An infant which has suffered from a severe attack should be especially wat^hec 
throughout the remainder of the hot weather. Fnriagi this ifigif d ; * 
eafa to a 1 M l diet. 

HL APPENDICITIS. 

Inflammation of the vermiform appendix is the most important of' acut 
intestinal disorders. Formerly the “iliac phlegmon” was thought to by dm 
to disease of the caecum—typhlitis—or of the peritoneum covering jfepeij 
tjjph lu: " • but we now know that with rare exceptions the caecum itself is no 
affected, and even the condition formerly described as stercoral typhlitis is h 
reality appendicitis. The history is very fully given in the monograph o 
Kelly and Hurdon, Melier and Dupuytren in France, Addison, Bright, and 
Hodgkin in England, recognized the importance of the appendix, but to 
American physicians and surgeons is largely due the modern appreciation of 
appendicitis as a common and serious disease. The contribution of Fitz in 
1886 served to put the whole question on a rational basis. 

Etiology .—Incidence of the pisease .—In New York, in 1903, there were 
439 deaths,.139 peTmftTionfin England and Wales, in 1003, there were 1,729 
deaths (Tatham), and in Chicago, 140 deaths per million inhabitants. Among 
8,043 deaths in the Boston City Hospital in the decade ending 1901, 179 
(2.2 per cent) were due to appendicitis, which may be taken as the average 
percentage of death in America. This is considerably higher than the Ger¬ 
man figures, which are 0.3 per cent in Vienna (Nothnagel) and 0.5 per cent 
in Munich (Einhom). 

The exciting causes of appendicitis are not always evident. An infection 
is in all probability the essential factor. The lumen of the appendix forms 
a sort of test-tube, in which the fasces lodge and are with difficulty discharged, 
so that the mucosa is liable to injury from, retention of the secretions or from 
-the presence of inspissated fajees or occasionally foreign bodies. In some in¬ 
stances the appendicitis is a local expression of a general infection. Some 
have thought that the great increase in the prevalence of the disease is due 
^ to influenza. By some the pnismanf rbcnrqat.ic fever is believed to be a cause, 
and just as it may excite tonsillitis, so it may eause inflammation of the lym¬ 
phatic tissues of the appendix. It is remarkable, too, that there may be two 
or three cases of appendicitis at the same time in one family. The acute catar¬ 
rhal form may be associated with pneumonia or typhoid fever or any jof the 
acute infections. >< Direct injury, as in straining and heavy lifting, is an occa¬ 
sional cause. 

The bacteriology of the disease is most varied. The bacillus eoli is present 
in a large number of cases, and the pyogenic organisms, particularly the Btrep- 
tococcua pyogenes and the proteus vulgaris. 

Age. —Appendicitis is a disease of young persons. According to Fitz’a 
statistics, more than 60 per cent of the cases occur before the twentieth year; 
according to Einhom’s, 6Q per cent between the sixteenth and thirtieth years. 
It has been met with as early as the seventh week, but it iB rarely seen prior 
to the third year. 

Sex,— It is about equally common in males and in females. 
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Occupation .—Persons whose work necessitates the lifting of heavy weights 
seem more prone to the disease. Trauma plays a very definite role, and in a 
uumjjer of cases the symptoms have followed very closely a fall or a blow. 

-^^discretions in. diet are very prone to bring on an attack, particularly in 
tM'jwumng form of the disease, in which pain in the appendix region not 
^ifieintly follows the eating of indigestible articles of f«pd. 

IpYWieties.—It is not easy to classify the forms of inflammation of the 
jmesl.ix. The following are the most important: 

04 TA 8 KHAI, in which the mucosa only is involved in a mild infec- 
causing swelling, a little oedema, and increased secretion, usually of a 
mncO-pus. This form may give rise to no symptoms whatever, or there may 
bb occasional colicky pains. 

v Acute diffuse appendicitis is more common. There is inflammation 
of the mucosa and thickening of the entire organ, which becomes rigid and 
tense, and the peritoneal surface hypenemic. There may bo erosions of the 
mucosa, or even small ulcers. 

/>- PunpjiENT appendicitis is a more advanced stage of the former. Very 
often the lumen of the tube is obstructed and pus is retained, forming a defi¬ 
nite sac, varying greatly in size. 

- Gangrenous appendicitis is characterized by necrosis, local,or general. 
Most frequently the tip is involved, but a large portion of the organ may be¬ 
come sphacelated, or in rare instances the entire appendix may slough off from 
the cfficum. 


In the acute diffuse, the purulent, or the gangrenous forms perforation 
may take place in one or in several spots. It leads to either a wide-spread 
perit onitis or a localized peritonitis with abscess formation, or very frequently, 
if operation~is not performed, to extensive abscess in the ccecal region—sup¬ 
purative peri-appendicitis. 

■ Chronic appendicitis may follow the acute form, or the process may be 
Blow and gradual from the start. The organ is firm, slightly enlarged, the 
coats thickened, and the mucosa thick and hyperaimic. The lumen may be 
narrowed. In some instances there are foreign bodies or concretions, and 
there may be areas of erosion of the mucous membrane or partial obliteration 
of the lumen. 


Obliterative appendicitis is perhaps the most common form, as it seems 
to be a gradual involution process in many individuals. The tube is thick¬ 
ened, the peritoneal surface smooth; the distal portion of the lumen may be 
entirely obliterated, and gradually the whole organ becomes sclerotic and 
shrunken. 

Fteoal Conoretions. —The lumen of the appendix may contain a mould of 
faces, which can readily be squeezed out. Even while soft the contents of the 
tube may be moulded in two or three sections with rounded ends. Concretions 
—enteroliths, coproliths—-are also common. Of 700 cases of foreign bodies 
there were 45 per cent of fecal concretions (J. F. Mitchell). The enteroliths 
often resemble in shape date-stones. The importance of these concretions is 
shown by the great frequency with which they are found in all acute inflam¬ 
mations of the appendix. , „ 

Foreign Bodies.— Of 1,400 cases of appendicitis collected by J. h. MitcneU 
these were present in 7 per cent; in 28 cases pins were found. It is well to 
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bear in mind that some of the concretions bear a very striking resemblance 
to cherry and date stones. 

Remote Effect*. —The remote effects of perforative appendicitis are inter¬ 
esting. Hsemorrhage may occur. In one of my cases the appendix was ad-' 
herent to the promontory of the sacrum, and the abscess cavity had perfo¬ 
rated in two places into the ileum. Death resulted from profuse hsemorrhage. 
Cases are on record in which the internal iliac artery or the deep circum¬ 
flex iliac artery has been opened. Suppurative pylephlebitis may result from 
inflammation of the mesenteric veins near the perforated appendix. Tho 
appendix may perforate in a hernial sac. Many instances of this have been 
recorded. 

After operation,.thrombosis of the iliac or femoral*veins is not uncommon, 
and sudden death from pulmonary embolism has followed. The leg m°y- ka 
permanently, enlarged. Hernia may occur in the wound. Strangulation of 
the bowel is an occasional sequence. Hecurrence of the symptoms after opera¬ 
tion has been noted, due in some cases to incomplete removal. 

Symptoms. —In a large proportion of all cases of acute appendicitis the 
following symptoms arc present: (1) Sudden pain in the abdomen, usually 
referred to the right iliac fossa; (2) fever, often of moderate grade; (3) 
gastrointestinal disturbance—nausea, vomiting, and frequently constipation; 
(4) tenderness or pain on pressure in the appendix region. 

Pain. —A sudden, v iolent, pain in the abdomen is, according to Kit/,, the 
most, constant; first, decided symptom of perforating inflammation of the «|i- 
psndix, and occurred in 81 per cent of the cases analyzed by him. In fully 
half of the cases it is localized in the right iliac fossa, but it may be central, 
diffuse, but usually in the right half of the abdomen. Even in the cases in 
which the pain is at first not in the appendix region, it is usually felt here 
within thirty-six or forty-eight hours. It may extend toward the perimeum 
or testicle. It is sometimes very sharp and colic-like, and cases have been 
mistaken for nephritic or for biliary colic. Some patients speak of it as a 
sharp, intense pain—serous-membrane pain; others as a dull ache—connective- 
tissue pain. While a very valuable symptom, pain is at the same time one 
of the most misleading. Some of the forms of recurring pain in the appendix 
region Talamon has called appendicular colic. The condition is believed to 
be due to partial occlusion of the lumen, leading to violent and irregular 
peristaltic action of the circular and longitudinal muscles in the expulsion 
of the mucus. 

Fevee. —Fever is ahrays present in the early stage, even in the mildest 
forms, and is a most important feature. J. B. Murphy states that he would 
not operate on a case in which he was confident that no fever had been present 
in the first thirty-six hours of the disease. An initial chill is very rare. The 
fever may be moderate, from 100° to 102°; sometimes in children at the very 
outset the thermometer may register above 103.5.° The thermometer is one 
of the most trustworthy guides in the diagnosis of acute appendicitis. Ap¬ 
pendicular colic of great severity may occur without fever. When a localized 
abscess has formed, and in some very virulent eases of general peritonitis, tin* 
temperature may be normal, but at this stage there are other symptoms which 
indicate the gravity of the situation. The pulse is quickened in proportion' 
to the fever, 
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GUstbo-intestinal Disturbance.—' The tongue is usually furred and 
nnifl t. seldom dry. Nausea and vomiting are symptoms which may be absent, 
fat which are commonly present in the acute perforative cases. The vomiting 
rarely persists beyond the second day in favorable cases. Constipation is the 
rufejbut the attack may set in with diarrhoea, particularly in children. 

■ Looal Signs. —Inspection of the abdomen is at first ne gative: there is 
pp detention, and the iliac fossa; look alike. OiLpalpation there are usually 
from the outset two important signs—namely,' great tension of the right rectus 
muscle, and tenderness or actual pain on deep pressure. The muscular rigidity 
may be so great that a satisfactory examination can not be made without an 
anaesthetic. Myftuppv has called attention to the value of a localized point 
of tenderness on deep pressure, which is situated at the intersection of a line 
drawn from the navel to the anterior superior spine of the ilium, with a 
second, vertically placed, corresponding to the outer edge of the right rectus 
musc le. Firm, deep, continuous pressure with one finger at this spot causes 
pain, often of the most exquisite character. In addition to the tenderness, 
rigidity, and actual pain on deep pressure, there is to bo felt, in a majority 
of the cases,,a p indur ation or swelling. In some cases this is a boggy, ill- 
defined mass in the situation of the ctccum; more commonly the swelling is 
circumscribed and definite, situated in the iliac fossa, two or three fingers’ 
breadth above J’oupart's ligament. Some have been able to feel and roll be¬ 
neath the fingers the thickened appendix. The later the case conics under 
observation the greater the probability of the existence of a well-marked tumor 
mass. It is not to bo forgotten that there may be neither tumor mass nor 
induration to be felt in some of the most intensely virulent cases of perfora¬ 
tive- appendicitis. 

In addition may be mentioned great irritability of the bladder, which I 
have known to lead to the diagnosis of cystitis. It may be a very early symp¬ 
tom. The urine is scanty and often contains albumin and indican. Peptonu¬ 
ria is of no moment, t The attitude is somewhat suggestive, th e^decubitu s is 
dnjHBl r _Bnd th e right le g is semi-ilexed. Examination per rectum, in the early 
stages rarely gives any information of value, unless the appendix lies well 
over the brim of the pelvis, or unless there is a large abscess cavity. Severe 
cases usually show at leucocytosis of 15,000 to 24,000. 

; Albuminuria is common. Sometimes there is an acute nephritis, and Dieu- 
lafoy has described an acute toxic form. ,/He thinks that the kidneys are not 
infrequejiUy-damaged in the disease. 

There are three.possibilities in any case of appendicitis: (1) Gradual, re¬ 
covery. (2) the formation of a local abscess, and (3) general peritonitis. 

Recovery is the rule. Out of 264 cases at St. Thomas’s Hospital with 
the above-mentioned clinical characters, 190 recovered. There are surgeons 
who nlftim that the getting well in these cases does not mean much; that the 
p ftfrlflTiifl jiqyQ recurrences- and are constantly liable to the graver accidents of 
the-dieease. This, I feel sure, is an unduly dark picture. 

In a cw which i s proceeding to recovery the pain lessens at the end of 
thajeconi or th i rd day, the temperature falls, the tongue becomes cleaner, 
the vomiting ceases, the local tenderness is less marked, and the bowels are 
moved. By the end of a week the acute symptoms have subsided. Ax ri dura¬ 
tion or an actual am all tumor mass from the size of a walnut to that of an 
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egg may persist—a condition which leaves the patients very liable to a recur¬ 
rence. So liable is the attack to recur that a special variety of relapsing 
appendicitis is described. 

Local Abscess Formation. —As a result of ulceration and perforation, 
sometimes following the necrosis, rarely as a sequence of the diffuse appendi¬ 
citis, the patient'has the train of symptoms above described; but at the end 
of the first week the loeal features persist or become aggravated. The course 
of the disease may be indeed so acute that by the end of the fourth or fifth 
day there is an extensive area of induration in the right iliac fossa, with great 
tenderness, and operations have shown that even at this very early date an 
abscess cavity may have formed. Though as a rule ttje fever becomes aggra¬ 
vated with the onset of suppuration, tins is not alirays the case. Tip* ty n 
most im portant elements in the diagnosis of abscess formation are th^gradual 
increase oT the local tumor and yiie aggravation of the general symptoms. 
Nowadays, when operation is so frequent, we have opportunities of seeing the 
abscess in various stages of development. Quite early the pus may lie between 
the csccum and the coils of the ileum, with the general peritonaeum shut off 
by fibrin, or there is a sero-fibrinous exudate with a slight amount of pus 
between the lower coils of the ileum. The abscess cavity may be small and 
lie on the psoas muscle, or at the edge of the promontory of the sacrum, and 
never reach a palpable size. The sac, when larger, may be roofed in by the 
small bowel and present irregular processes and pockets leading in different 
directions. In larger collections in the iliac fossa the roof is generally formed 
by the abdominal wall. Some of the most important of the localized abscesses 
are those which are situated entirely within the pelvis. The various directions 
and positions into which the abscess may pass or perforate have already been 
referred to under morbid anatomy, but it may be here mentioned again that, 
left alone, it may discharge externally, or burrow in various directions, or be 
emptied through the rectum, vagina, or bladder. Death may be caused by 
septicaemia, by perforation into an artery or vein, or by pylephlebitis. 

General Peritonitis. —This may be caused by direct perforation of the 
appendix and general infection of the peritonaeum before any delimiting in¬ 
flammation is excited. In a second group of cases there has been an attempt 
at localizing the infective process, but it fails, and the general peritonaeum 
becomes involved. In a third group of cases a localized focus of suppuration 
exists about an inflamed appendix, and from this perforation takes place. 

Death in appendicitis due usually to general peritonitis. 

The gravity of apptmaix disease lies in the fact that from the very outset 
the peritonaeum may be infected; the initial symptoms of pain, with nausea 
and vomiting, fever, and local tenderness, present in all cases, may indicate 
ia wide-spread infection of this membrane. The onset is usually sudden, the 
pain diffuse, not always localized in the right iliac fossa, but it is not so much 
the character as the greater intensity of the symptoms from the outset that 
makes one suspicious of. a.general peritonitis. Abdominal distention, diffuse 
tenderness, and gbsence of abdominal movements are the most trustworthy 
local signs, but they are not really so trustworthy as the general symptoms- 
The* initial nausea and vomiting persist, the pulse becomes more rapid, the 
tongue is dry, the urine scanty. In very acute cases, by the end of twenty-four 
hours the abdomen may be^Mended. By the th ird a nd fourth_days the 
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cjf^sieal picture of a general peritonitis is well established —«■ an d 

signless fthdomen. a rapid 4 mlre, a dry.,,tongue, do rsal, dpcu hitus with the 
kpea yiraw n up, and an anxious, pinched, HypicMiiflJftcies. Unfortunately, 
the lehooeyte count gives little aid. 

Fever is an uncertain element. It is usually present at first, but if the 
physician does not see the case until the third or fourth day he should not 
be deceived by a temperature below 100.5°. The pulse is really a better indi¬ 
cation than the temperature. One rarely has any doubt on the third or 
fourth day whether or not peritonitis exists, but it must be acknowledged that 
there arc exceptions which trouble the judgment not a little. While on the 
one hand, without suggestive symptoms, a laparotomy has disclosed an unex¬ 
pected general peritonitis, on the other, with severe constitutional symptoms 
and apparently characteristic local signs, the peritonaeum has been found 
smooth. 

TViapnnsis. —Appendicitis is by far the most common inflammatory con- 
ition, not only in the ca'cal region, but in the abdomen generally in persons 
aider thirty. The surgeons have taught us that, almost without exception, 
udden pain in the right iliac fossa, with fever and localized tenderness, with 
ir withou t, tumor, means appendix disease. There arc certain diseases of the 
bdominal organs characterized by pain which are apt to be confounded with 
ippendicitis. j Bjjjatjucolic, kiduy.colic, and the colicky pains,at, the men- 
trual period in women have in some cases to be most carefully considered. 

diseases of the tubes andfyelvic peritonitis may simulate appendicitis very 
ilosely, but the history and llie local examination under ether should in most 
iases enable the practitioner to reach a diagnosis. 1 have seen several cases 
mpposed to be recurring appendicitis which proved to be tubo-ovarian disease. 

The Dietl’s crises in floating kidney have been mistaken for appendicitis. 

. Both intussusception and internal strangulation may present very similar 
iymptoms7 and if the patient is only seen at the later stages, when there is 
liffuse peritonitis and great tympany, the features may be almost identical. 
Fae cal v omiting, which is common in obstruction, is never seen in appendicitis, 
and in children the marked tenesmus and bloody btools are important signs 
af intussusception. It is not often difficult to decide when the cases arc seen 
early and when the history is clour, hut mistakes have been made by surgeons 


of the first rank. 

Acute luemorrliagic pancreatitis may also produce symptoms very like 
those of'aJpOTcttrs" with general peritonitis. The relation of typhoid lever 
and .appendicitis is interesting. The gastro-intestinlRymptoms, particularly 
the pain and the fever, may at the onset suggest appendicitis. Operations have 
been comparatively frequent. In the second and third weeks of typhoid fever 
perforation of the” appendix may occur, and occasionally late in the convales¬ 
cence perforation of an unhealed ulcer of the appendix. 

There is a well-marked appendicular hypochondriasis. Through the per¬ 
nicious influence of the daily press, appendicitis has become a sort of fad, and 
the physician has often to deal with patients who have alums a fixed ffiea 
that they have the disease. The worst cases of this class winch 1 have seen 
have been in members of our profession, and 1 know of at least on^nstanee 
in which a perfectly normal appendix was removed. The question really has 
its ludicrous side. A weU-kJTphysician in a Western city havmg one night 
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a bellyache, and feeling convinced that his appendix had perforated^ sum- 
moned a surgeon, who quickly removed the supposed offender! 

Hysteria way.. of ..course simulate appendicitis very closely, and it may 
require a very keen judgment to make a diagnosis. 

{f Mucous colitis with entcralgia in nervous women is sometimes mistaken 
for appendicitis* In two instances of the kind I have prevented proposed 
operation, and I have heard of cases in which the appendix has been re- ' 
moved. 

ji- Eerinephritic and perieaeeal abscess from perforation of ulcer, either sim¬ 
ple or cancerous, and circumscribed peritonitis in this region from other 
causes, can rarely be differentiated until an exploratsry incision is made. 

Chronic obliterative appendicitis can not always be, differentiated from the 
perforative form, and in intensity of pain, severity of symptoms, and, in rare 
instances, even in the production of peritonitis, the two may be identical, 
i Briefly stated, localized pain in the right iliac fossa, with or without in- 
jduration or tumor, the existence of MeBurney’s tender point, fever, furred 
longue, vomiting, with constipation or diarr^ijpn, fndiiyiteappendicitis. The 
joccurrence of general peritonitis is suggested by increase and diffusion of the 
jabdominal pain, tympanites (as a rule). marked, aggravation of the eoastitu- 
jtional symptoms, particularly elevation of fever and increased rapidity of the 
ajulse. Obliteration of hepatic dulness is rarely present, as the peritonaeum 
In these cases docs not often contain gas. 

Prognosis. —While we can not overestimate the gravity of certain forms 
of appendicitis, it is well to recognize that a largo proportion of all cases 
recover. It is the element of uncertainty in individual cases 'fehich has given 
such an impetus to the surgical treatment of the disease. That an inflamed 
appendix may heal perfectly, even after perforation, is shown by instances 
(post mortem) of obliterated tubes firmly imbedded in old scar tissue. In 
1903, in England and Wales, appendicitis was assigned as a cause of 1,729 
deaths, as compared with 1,244 and 1,485 in the preceding two years. The 
mortality has been increasing of late years in spite of the earlier and better 
'surgery. Hawkins attributes this to an increased severity of- the disease. The 
mortality in the hands of surgeons ranges from 2 to 11 per cent, varying with 
the variety and the stage of the disease at which operation is performed. 

Treatment. —Gradually the profession lias learned to recognize that appen¬ 
dicitis is a surgical disease. In hospital practice the eases should be admitted 
directly to the surgical wards. Many lives are lost by temporizing. The 
general practitioner doefe well to remember—whether his leanings be towari 
the conservative or the radical methods of treatment—that the surgeon is oftei 
called too late, never too early. 

There is no medicinal treatment of appendicitis. There are remedie 
which will allay the pain, but there arc none capable in any way of controllm; 
the course of the disease. IjssLin-bcd, a light diet, nieasures. di.rcc ted_ to alia 
the vomiting—upon these all are agreed. The prac.tieejlLiji.ying opium i 
some form in appendicitis and peritonitis is almost universal with jihysiciaiv. 
Surgeons, on the other hand, almost unanimously condemn the practice, t 
obscuring the clinical picture and tending to give a false sense of security; an 
since they control the situation, I think we shoul^—deferring in this matti 
to their judgment—not give opium, and tr ust to the. persistant-uaMif n 
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oc&lly—to ,£c]^£V£— yjc. pain. General opinion among the beat surgeons is, I 
telieve, o pposed to the u se of saline purges 

Operation is indicated in all cases of acute inflammatory trouble in the 
itecal region, whether tumor is present or not, when the general symptoms 
ire severe, and when atjlie end of forty-eight hours, or even earlier, the 
’eiitures of the case point to a progressive lesion. The mortality from early 
iperation under these circumstances is very slight. 

In recurring appendicitis, when the attacks are of such severity and fre¬ 
quency as seriously to interrupt the patient’s occupation, the mortality in the 
rands of capable operators is very small. 

IV. INTESTINAL OBSTRUCTION. 

Intestinal obstruction may be caused by strangulation, intussusception 
twists, a nd kno ts, strictures and tumors, and by abnormal contents. 

Etiology and Pathology.— (a) Stiunoulation. —This is the most fre- 
uent cause of acute obstruciion, and occurred in 34 per cent of the 295 cases 
nalyzed by Fitz, and in 35 per cent of the 1,134 cases of Loichtenstern. Of 
he 101 cases of strangulation in Fitz's table, which has the special value of 
aving been carefully selected from the literature since 1880, the following 
/ere the causes:; Adhesions, 63; vitelline remains, 21; adherent appendix, 6; 
lesenteric and omental slits, G; peritoneal pouches and openings, 3; adherent 
ube, lj peduncular tumor, 1. The bands and adhesions result, in a majority 
f cases, from former peritonitis. A number of instances have been reported 
ollowing operations upon the pelvic organs in women. The strangulation 
nay be recent and due to adhesion of the bowel to the abdominal wound or 
. coil may be caught between the pedicle of a tumor and the pelvic wall. Such 
uses arc only too common. Late occlusion after recovery from the operation 
s due to bands and adhesions. 

The vitelline remains are represented by Meckel’s diverticulum, which 
‘orms a finger-like projection from the ileum, usually within eighteen inches 
>f the ilco-caxml valve. Tt is a remnant of the omphalo-mesentcric duct, 
■hrough which, in the early embryo, the intestine communicated with the 
rolk-sac. The end, though commonly free, may be attached to the abdominal 
wall near the navel, or to the mesentery, and a ring is thus formed through 
ivhich the gut may pass. 

Seventy per cent of the eases of obstruction from strangulation occur in 
males; 40 per cent of all the cases occur between the ages of fifteen.and thirty 
fears. In 90 per cent of the cases of obstruction from these causes the site 
of the trouble is in thc small bowel; the position of the strangulated portion 
was in the right iliac fossa in 67 per cent of the cases, and in the lower abdo¬ 
men in 83 per cent. 

(6) Intussusception. —In this condition one portion of the intestine slips 
into an adjacent portion, forming an invagination or intussusception. The 
two portions make a cylindrical tumor, which varies in length from a half- 
inch to a foot or more. The condition is always a descending intussusception, 
®nd as the process proceeds, the middle and inner layers increase at the ex¬ 
pense of the outer layer. A^ intussusception consists of three layers of bowel; 
i^e oujgjjnost, known as the intussuscipiens, or receiving layer; a middle or 
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retnming-layer; and the innermost or entering layer. The student can obtain 
a dear idea of the arrangement by making the end of a glove-finger pass ifii'to 
the lower portion. The actual condition can be very clearly studied in the 
post-mortem invaginations which are so common in the small bowel of chil¬ 
dren. In the statistics of Fits, 93 of 295 cases of acute intestinal obstruction 
were due to thi^ cause. Of these, 52 were in males and 27 in females. - The 
cases are most common in early life, 34 per cent under one year and 66 per 
cent under the tenth year. Of 103 cases in children, nearly 50 per cent 
occurred in the fourth, fifth, and sixth months (Wiggin). No definite causes 
could be assigned in 42 of the cases; in the others diarrhoea or habitual con¬ 
stipation had existed. 

The-site of the invagination varies. Wc may reffegnize (1) an iUn-rmcnl 
when the ileo-ca?cal valve descends into the colon. There are cases in which 
this is so extensive that the valve has been felt per rectum. This form oc¬ 
curred in 75 per cent of the cases; in 89 per cent of Wiggin’s collected cases. 
In the ileo-colic the lower part of the ileum passes through ,the ileo-csecal valve. 
(2) The iieaCin which the ileum is alone involved. (3) $he colic, in which 
it is confined to the large intestine. And (4)' coliqp-reclal. In which the color 
and rectum are involved. . 

Irregular peristalsis is the essential cause of intussusception. Nothnagcl 
found in the localized peristalsis caused by the farad ic current that it was 
not the descent of one portion into the other, but’the drawing up of the 
receiving layer by contraction of the longitudinal coat* Intagination maj 
follow any limited, sudden, and severe peristalsis. 

In the postmortem examination, in a base of death from intussusception 
the condition is very characteristic. Peritonitis may be preset or an acuti 
injection of the serous membrane. When death occurs early; as it may d( 
from shock, there is little to be seen. The portion of bowel Effected is largi 
and thick, and forms an elongated tumor with a curved outline. T he pa rt: 
are swotien and congested, owing to the constriction of the mesentery betweci 
the layers. The entire mass may be of a deep livid-red color. In very recen 
‘processes there is only congestion, and perhaps a thin layer of lymph, and tin 
intussusception can be reduced, but when it has lasted for a few days, lympl 
is thrown out, the layers are glued together, and the entering portion of tin 
gut can not be withdrawn. 

The anatomical condition accounts for the presence of the tumor, whirl 
exists in two-thirds of all cases; and the engorgement, which results from th 
compression of the mesenteric vessels, explains the frequent occurrence o 
blood in the discharges, which has so important a diagnostic value. If tli 
patient survives, necrosis and sloughing of the invaginated portion may occui 
and if union has taken place between the inner and outer layers, the callin' 
of the gut may be restored and a cure in this way effected. Many cases c 
the kind are on record. In the Museum of the Medical Faculty of the McGii 
University are 17 inches of small intestine, which were passed by a la 1 
who had symptoms of internal strangulation, and who made a complet 
recovery. 

(c) T wists AND R hqtb. —Volvulus or twist occurred in 42 of the 29 
cases (Fitz^ Sixty-eight per cent were in males. It is mdfct frequent lx 
tween the ages of .thirty apd forty. In the great majority of all cases th 
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iriSrt is axial and associated with an unusually long mesentery. In 50 per 
a&t of the cases it was in thtLligmoid flexure. The next most common situa- 
ion is about the csecum, which may be twisted upon its axis or bent upon 
:self. As a rule, in volvulus the loop of bowel is simply twisted upon its long 
xis, and the portions at the end of the loop cross each other and so cause the 
trangulation. It occasionally happens that one portion of the;bowel ; s twisted 
baflt Another. 

■ (d) fiXBlQXPBgB AND Tumors.— These are very much less important causes 
if A obstruction, as may be judged by the fact that there are only 15 in- 
itances out of the 295 cases, in I t of which the obstruction occurred in the 
argfijntfistine (Pitz). On the other hand, they are common causes of chronic 
ibstruction. i* 

Lipoma, may occur, growing from the submucosa, and cause intussuseep- 
ion. In a number of cases the tumor has been passed per rectum. S. B. Ward 
ias collected 9 cases. 

The obstruction may result from: (1) Congenital stricture. These are 
exceedingly rare. Much more commonly the condition is that of complete 
Dcclusion, cither fomiing -the imperforate anus or the congenital defect by 
whickJbe_duodcnum is not united to the pylorus. (2) Simple cicatricial 
stenosis, which results from ulceration, tuberculous or syphilitic, more rarely 
from dysentery, and most rarely of all from typhoid ulceration. (5) New 
growths. The malignant strictures are due chiefly to cylindrical epithelioma, 
which forms an annular tumor, most commonly met with in the large bowel, 
about the sigmoid flexure, or the descending colon. Of benign growths, papil¬ 
lomata, adenomata, lipomata, and fibromata occasionally induce obstruction. 
(4) Compression and traction. Tumdpte of neighboring organs, particularly 
of the pelvic viscera, may cause obstruction by adhesion and traction; more 
rarely, a coil, such as the sigmoid flexure, filled with fames, compresses and 
obstructs a neighboring coil. In the healing of tuberculous peritonitis the 
contraction of the thick exudate may cause compression and narrowing of 
the coils. 

1st Atojohmat. Oomtck ts —Foreign bodies, such as fruit stones, coins, 
pins, needles, or false teeth, are occasionally swallowed accidentally, or by 
lunatics on purpose. Bound worms may become rolled into a tangled mass 
and cause obstruction. In reality, however, the majority of foreign bodies, 
such as coins, buttons, and pins, swallowed by children, cause no inconve¬ 
nience whatever, but in a day ot two are found in the stools. Occasionally such 
a foreign body as a pin will pass through the oesophagus and will be found 
lodged in some adjacent organ, as in the heart (Peabody), or a barley ear 
rosy reach the liver (Dock). 

Medicin es, such as'magnesia or -iismuth, have been known to accumulate 
in the bowels and produce obstruction, but in the great majority of the cases 
the condition is caused by ^g all-sto nes, or.t enteroliths. Of 44 cases, in 
23 the obstruction was by gall-stones, in 19 bv faces, and in 2 by enteroliths. 
Obstruction by faeces mav happen at any period of life. As mentioned when 
speaking of dilatation of the colon, it may occur in young children and persist 
for weeks. T n foc al accumulation the laTgc bowel may roach an enormous 
siz e and ( fly ff Hlt**"* 11 become very hard. The retained masses may be chan¬ 
neled, and small quantities of faecal matter are passed until a mass too large 



532 


DISEASES OF THE DIGESTIVE SYSTEM. 


fntora the l umen and; .canses-obstruction. There may be very few symfptoE 
as the condition may be borne for weeks or even for months. 

Obstruction by gall-stones is not very infrequent, as may be gathered frc 
the fact that 23 cases were reported in the literature in eight years. Eighte 
of these were in women and 5 in men. In six-sevenths of the cases it oecurr 
after...thft.fiftieth year. The obstruction is usually, in the ileo-cajcal.regio 
but it may be in the duodenum. These large solitary gall-stones nlcert: 
t hroug h the gall-bladder, usually into the small intestine, occasionally into 1 
colon. In the latter case they rarely cause obstruction. Courvoisier has a 
lected 131 cases in the literature. 

Enteroliths may be formed of masses of hair, more commonly of tftq p hr 
phates of lime and magnesia, with a nucleus form®-of a foreign body Or 
hardened fasces. Nearly every museum possesses specimens of this kind. Th< 
are not so common in men as in ruminants, anft, as indicated in Pita’s stati 
tics, are very rare causes of obstruction. ^ 

Symptoms.— (a) Acute Obstruction- —* HonstiBati on.‘ p ain in the abd 
men, and vomitin g are the three important symfjtopis.if'J^in Bets., in car 
and may come .on abruptly while the patient is talking or, more commonl 
during the jKjrfornuincc of some action. It is at $rst colicky in character, b: 
subsequently it becomes continuous and very intense. ' Vomiting follov 
quickly and is a constant and most distressing symptom. At first the contcn 
of .the ..stomach are voided, and then greenish, bile-s tfcneil material, and sooi 
in cases of acute and permanent obstruction, the material voiced is a browi 
ish-black liquid, with a distinctly faecal odor. This sequence of gastric, biliou 
and, finally, stfircoraceous vomiting k pe ftiaps the most impietant diagnost 
feature of acute obstruction.' The dflpnp&tion may be absolute, without tl 
discharge of either fasces or gas. Very often the contents of The bowel belo 
the stricture are discharged. . Distention of the abdomen ustfally occurs, an 
when the large bowel is involved it is extreme. On the other hand, if th 
obstruction is high up in the small intestine, there may be very slight tympan; 
At first the abdomen is not painful, but subsequently it may become acutel 
tender. 

The constitutional symptoms from the outset are severe. The face is palli 
and. anxious, and finally collapse symptoms supervene. /T he e yes becom 
sunken, the', features pinched, and the skin is covered with a cold, damm 
sweat. -The pulse becomes rapid and feeble. There may bo no fever; th 
axillary temperature is often subnormal. The tongue is diy and parched aru 
the thirst is incessant. The urine is high-colored, scanty, and there may b 
suppression, particularly when the obstruction is high up in the bowel. Thi 
is probably due to the constant vomiting and the small amount of liquid whicl 
is absorbed. The ease terminates as a rule in from three to six days. In som 
instances the patient dies from shock or sinks into coma. ' A leucocytosi’s o 
76,000 or 80,000 per c. mm. may be present. 

(tjon, there is aJiistory .QUong^tanding-constipation. There may have beef 

;discharge of mucus, or in some instances the. faecal masses have been.chuu 
aeled, and so have allowed the contents of the upper portion of the bowel if 
pass through. In elderly persons this is not infrequent; but examination 
either per. rectum or externally, in the course of the colon^will reveal tb( 
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presence of hard scybalous masses. There may be retention of faeces for weeks 
without exciting serious symptoms. In other instances there are. Vomiting, 
jiy-tha abdomen, gradual distention, and finally the ejucta become faical. 


dened masses may excite an intense colitis or even peritonitis. 

In atricture, whether cicatricial or cancerous, the symptoms of obstruction 
are very diverse. Constipation gradually comes on, is extremely variable, and 
|t be months or even years before there is complete obstruction. There 
are transient attacks, in which from some cause the faices accumulate above 
the stricture, the intestine becomes greatly distended, and in the swollen 
abdomen the coils can be seen in aelivc peristalsis. In such attacks there may 
be vomiting, but it is vary rarely of a faecal character. In the majority of 
these cases the general nSalth is seriously impaired; the patient gradually be¬ 
comes aspnic and emaciate^ and finally, in an attack in which the obstruc¬ 
tion is complete, death occurs with all the features of acute occlusion or the 
case may be prolonged for teil or twelve days. 

Diagnosis.—(akTnjJSriUAiiON or the Obstruction. —Hernia must bo 
excluded, which is Dy norneam always easy, as fatal obstruction may occur 
from-ihe involvement of a'very limited portion of the gut in the external ring 
or jpjh&jobturator foramdh. Mistakes from both of these causes ltavc come 
under my observation; they were cases in which it was impossible to make a 
diagnosis other than aqote obstruction. Timely operation would have saved 
both lives. A thorough rectal and, in women, a vaginal examination should 
be made, which will give important information as to the condition of the 
pelvic and rectal contents, particularly in cases of intussusception, in which 
;the descending*howel can sometimes 1 J»jEelt. In cases of obstruction high up 
the empty coils sink into the pelvis ancRan there be detected. Rectal explora¬ 
tion with the entire hand is of doubtful value. In the inspection of the abdo- 
mpn there are important indications, as the special pro mi ne n ce in certain 
regions, the occurrence of well-defined masses, and the presence of hypertro¬ 
phied cfliln iti onfi vp pnn'stnIsis John Wyllio has called attention to the great 
value in diagnosis of the “patterns of abdominal tumidity.” * ' In obstruction 
of the lower end of the large intestine not only may the horseshoe of the 
colon stand out plainly, when the bowel is in rigid spasm, but even the pouches 
of the gut may be seen.; When the caecum or lower end of the ileum is ob¬ 
structed the tumidity is in the .lower central region, and during spasm tlie, ( 
coils of the small bowel may stand out prominently, one above the other either 
obliquely or transversely placed—the so-called “ ladder pattern. In obstruc- 
tion of the duodenum or jejunum there may only be slight distention of the 
upper part of the abdomen, associated usually with rapid collapse and anuria. 

In-the ileum and caecum the distention is more in the central portion of 
tha abdnmen; the vomiting is distinctly faecal and occurs early. In obstruc¬ 
tion of the colon, tympanites is much more extensive and general, lencsmus 
in more common, with the passage of ffiijfius and blood. The cnuxse is 
quifik, the cp jjflp se does UftL supervene ,$ 0 . rapidly, and the urinary seeretwn 

u taSfHftSass. -1— nt™« 0 » - a 

accurately localized, but in others it is very uncertain. Digital examination 


Edinburgh Hospital Reports, voL it 
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of the rectum should first be made. The rectal tube maythjeuJie.pBflged,Mt 
it is impossible to get beyond the sigmoid flexure. In the use of the rigfiMubfe 
there is danger of perforation of the bowel in the neighborhood of a stricture. 
The quantity of fluid which can be passed into the large intestine should be 
estimated. The capacity of the large bowel is about six quarts. Wiggin ad¬ 
vises about a pint and a half from a height of three feet for an infant. To 
thoroughly irrigate the bowel tho patient should be chloroformed and should 
lie on the back or on the side—best on the back, with the hips elevated. Treves 
suggests that the ca)eal region should be auscultated during the passage of the 
fluid. 'For diagnostic purposes the rectum may be in Hated,-either by the bel- 
lowa-or by the use of bicarbonate of soda and tartar acid. In certain cases 
these measures give important indications as to the s^ption of the obstruction 
in the large bowel. 

(6) Natubk of the Obstruction. —This is often difficult, not infre¬ 
quently impossible, to determine. Slrangulqtio0is not common in very early 
life. In many instances there have been,previous aWack^f"abdominal pain, 
or there are etiological factors which give ajflcw,JhidJ- *#d peritonitis or 
operation on the pelvic viscera. Neither the nor 'the character of the 
pain gives us any information. In rare instanQgs^bausea and vomiting may 
be absent. The vomiting usually becomes faecal from the th^ftl to the fifth 
day. A tumor is not common in strangulation, an&|ras present in only one- 
fifth of the cases. Fever is not of diagnostic value. yy 

Intussusception is an affection of childhood, and is^pf all fbl!hs of inteqpl 
obstruction the one most readily diagnosed. The presence of .tumor, bloody 
stoo ls, and tenesm us are the important^agtbjs. The tumor is mually sausage- 
shaped and felt i n the region of the transverse colon. It exists in 66 of 93 
cases. It became evident the first day in more than one-thi©! of the cases, 
on the second day in more than one-fourth, and on the third day in more than 
one-fifth. Blood in the stools occurs in at least three-fifths of the cases, either 
spontaneously or following the use of an enema. The blood may be mixed 
with mucus. Tenesmus is present in one-third of the cases. J&oal-mguiixig 
is not .very, common and was present in only 12 of the 93 instances. Abdom¬ 
inal tympany is a symptom of slight importance, occurring in only one-third 
of the cases. 

yjhudus can rarely be diagnosed. The frequency with which it involves 
the sigmoid flexure is to be borne in mind. The passage of a flexible tube 
or injecting fluids might in these cases give valuable indications. 

Ifljmil obstruction the condition is usually clear, as the fteees can be 
felt per rectum and also in the distended colon. Faecal vomiting, tympany, 
abdominal pain, nausea, and vomiting arc late and are not so constant. In 
obstruction by gall-stone a few of the cases gave a previous history of gall¬ 
stone colic. Jaundice was present in only 2 of the 23 cases. Pain and vomit¬ 
ing, as a rule, occur early and are seyere, and faecal vomiting is present in 
two-thirds of the cases. A tumor is rarely evident. 

(c) DiAOHQsia. F ROM oth e r C on bitions.— /Acute enteritis with great re¬ 
laxation of the intestinal coils, vomiting, and pain may be mistaken for 
obstruction. In an autopsy on a case of this kind the small and large bowels 
were intensely .inflamed, relaxed, sodden, and enormously ^distended. The 
symptoms .were those of acute obstruction, but the intestine was free from 
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ditodenum to rectum. Of late years many instances hare been reported in 
wlndjgESatce^flJnllowin g disease , of the appendix has been mistaken for 
acute obstruction. The intense vomiting, the general tympany and abdominal 
t end e rn e ss , and in some instances the suddouifiaLof .ihmnnset are very decep¬ 
tive, and in two cases which have come under my notice the symptoms pointed 
very strongly to internal strangulation. In appendix disease the temperature 
is more frequently elevated, the vomiting is never faecal, and in many cases 
there is a history of previous attacks in the cmeal region, j Acute haemorrhagic 
pancreatitis may produce symptoms which simulate closely intestinal obstruc¬ 
tion. ' A boy was admitted to the Johns Hopkins Hospital with a history of 
obstinate vomiting, intense abdominal pain, gradually increasing tympany, 
and no passage for serial days. Ilis condition seemed serious and he was 
transferred at once to the surgical wards. At the ope rati on the coils were 
found uniformly distended *rnl covered in places with the thinuest film of 
lymph. No obstruction existed, hut there was a tumor-like mass surrounding 
the pancreas, firm, hard,’ and deeply infiltrated with blood. The patient 
improved after the’3>peration aqd recovered completely. 

Tsfia&nea.t.—>£urg,hives should not ho given. For the pain hypodermic 
injections of^morphia are .indicated. , To allay the distressing \oniiting, the 
stomach should.be washed out. Not only is this directly beneficial, but Kuss- 
maul claims fhat the abdominal distention is relieved, the pressure in the 
bowel above the seal; of obstruction is lessened, and the violent peristalsis is 
dhninished. It may be practised three or four times a day, and in some in- 
sfRices has proved beneficial; in others curative. Thorough irrigation of the 
large bowel with injections should be practised, the warm fluid being allowed 
to flow in from a fountain syringe, and the amount carefully estimated. 

Inflation may also be tried, by forcing the air into the rectum with the 
bellows or with" a Davidson's syringe. It is a measure not without risk, as 
instances of rupture of the bowel have been reported. Of 39 cases in children 
treated by inflation or encmata 1G recovered (Wiggin). In cases of acute 
obstruction, surgical measures slioidd be resorted to early. 

For the-tympanites turpentine stupes and hot applications may be ap¬ 
plied; if extreme, the bowel may he punctured with a small aspirator needle. 
In cases of chronic obstruction the diet must be carefully regulated, and opium 
and belladonna are useful for the paroxysmal pains. Enemata should be em¬ 
ployed, and if the obstruction becomes complete, resort must be had to surgical 
m easur es. 


V. CONSTIPATION (Costivenesa) 

Definition. —Retention of fasces from any cause. 

Constipation in Adults. —The causes are varied and may be classed as 
general and local. 

(^nw|yp. Ha naps— (g) Constitutional pecu l iar ities: .Torpidity of th,e bow- «£.- 
els is often a family complaint and is found more often in dark than in fair 
persons. Sedentary habits, particularly in persons who eat too much and 
ne tdMJ.hfi-CaHa of .nature, (r) Certain diseases, such as, anamia.jnqijras- 
thaaia andjhggteriaj chronic affectiona-of the liver^stomach, antkintestines, 
and thqjBCutaSers. Under this heading may appropriately be placed that 
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most injurious of all habits/ drug-talcing, (d) Ei ther a cofl f gfl die t-'mrhir.h 
leaves too much residue, or a diet which leaves too little. 

Local- Causes. —(Weakness of thp abdominal muscles in obesity or nrotn 
ov.CXdi,stention in repeated pregnancies. j. Atony of t he large bo wel from cfopnio 
disease of the mucosa •■■.the presenc e of tumors,.--physiological or pathological, 
pressing upon t]re bowel; <enteritis 57 foreign bodies,-large masses o f pqyty ilq, 
ends strictures of all kinds. An important local ctRise is a fyniy q| tltMsiAon, 
particularly of the muscles of the sigmoid flexure by which the fseces are 
propelled into the rectum. By far the most obstinate form is that associated 
with a contracted state of the bowel, which is sometimes spoken of as-spas¬ 
modic cons tipation. This may be met with in three conditions: First . as a 
sequence of clironic dysentery or ulcerative colitiAjgecondly, in protracted 
cases of hysteria and neurastheniar in women, pw-ticurarly in association with 
uterine disease; and, t hirdly , in very old perwPk often without any definite 
cause. It may be that the sigmoid flexure and~tawer colon are in a condition 
of contraction and spasm, while the transverse:' ^i-^ending parts are in a 
state of atony and dilatation. The most charhcteiauq.jKft of this variety 
is the presence of hard, globular masses, oronorar -$5all and sausage¬ 

like faeces. For interesting studies, with th$XJhy's, of the phenomena of 
constipation see the articles by Hertz in the Lancet, 1908. 

Symptoms.—The most persistent constipation hw weeks 0§ even months 
may exist with fair health. All kinds of evils hpvMpn attributed torpoison- 
ing by the resorption of noxious matters from the tetaidfc faytes—qjmrajjjyp. 
Chlorosis, which Sir Andrew Clark attributed to ftEcaWpoisonihg; is not always 
associated with constipation, and if due td^fhis cause should baAi men, women, 
and children the most common of aH disorders. j,-Debility,-jtaitude, and a 
mental depression are frequent symptoms in constipation, particularly in per¬ 
sons of a nervous temperament. . Headache,-loss of appetiS, and®a furred 
tongue may also occur. Individuals differ extraordinarily in this matter: 
one feels wretched ail day without the accustomed evacuation; another is com¬ 
fortable all the week except on the day on which by purge or enema the bowels 
are relieved. 

When- persistcnt, the accumulation of faeces leads to unpleasant, some 
times serious symptoms, such as r piles,, ulceration of the colony distention oi 
the sacculi,/,perforation,-enteritis, and< occlusion. In women, pressure may 
cause pain at the time of menstruation and a sensation of fulness and die 
tention in the pelvic organs, t Neuralgia of the sacral nerves may be caused 
by an overloaded sigmoid flexure. The fseces collect chiefly in the colon 
Even in extreme grades of constipation it is rare to find dry fseces in tb< 
caecum. The fseces may form large tumors at the hepatic or splenic flexures 
or a sausage-like, doughy mass above, the navel, or an irregular lumpy tumo; 
in the left inguinal region. In jpld persons the sacculi of the colon beconn 
distended and the scybala may remain in them and undergo calcification 
forming enteroliths. 

Tp with prnlnn ged retention the fsecal masses become channeled an< 
diarrhoea may occur for days before the true condition is discovered by recta 
or external examination. Lusomen who have been habitually constipated 
attacks of ^diarrhoea with .nausea and vomiting should excite suspicion an' 
lead to a thorough examination of the large bowel. Fever may occur in thes 
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esses, and Meigs has reported an instance in which Hie condition simulated 
typhoid fever. 

Constipation in infant* is a common and troublesome disorder. The 
ejaggs- are ,congenital, dietetic, and local. There arc instances in which the 
child is constipated from birth and may not have a natural movement for 
years and yet thrive and develop. There are cases of enormous dilatation of 
the large bowel with persistent constipation. The condition appears sometimes 
to be a congenital defect. In some of these patients there may be constricting 
bands, or, as in a case of Cheever’s, a congenital stricture. 

i. Dietetic causes are more common. In sucklings it often arises from an 
unnatural dryness of the. small residue which passes into the colon, and it 
may be very difficult to *ftcide whether the fault is in the mother’s milk or in 
the digestion of the child. Most probably'it is in the latter, as some babies 
may be persistently costive <m natural or artificial foods. Deficiency of fat 
in the milk is believed hy sgme writers to be the cause. In older children 
it is of the greateshimpotitance that regular habits should be enjoined. Care¬ 
lessness on the part ? of'4h^piothgr in this matter often lays the foundation of 
troublesome constipation iu'fcfter life. Impairment of the contractility of tBe 
intestinal wall in consequence'of inflammation, disturbance in the normal 
intestinal secretions, and mechanical obstruction by tumors, twists, and intus¬ 
susception are the chief local causes. 

Treatment. —Much hi ay be done by systematic habits, particularly in the 
young. The^doeire to go to stool should always be granted. Exercise in 
moderation is helpful. *In stout persons and in wolnen with pendulous abdo¬ 
mens the muscles should have the' support of a bandage. •’ Friction or regu¬ 
larly applied massage is invaluable in the more chronic cases. A good substi¬ 
tute is a metaLball weighing from four to six pounds, which may be rolled 
over the abdomen every morning for five or ten minutes. The diet should be 
light, with plenty of. fruit and 'vegetables, particularly salads and tomatoes. 
Oatineal is usually laxative, though not to all; brown bread is better than 
that made from fine white flour. Of liquids, water and aerated mineral waters 
may be taken freely. A tumblerful of cold water on rising, taken slowly, is 
efficacious in many cases. A glass of'hot water at night may also be tried 
alone. A pipe or a cigar after breakfast is with many men an infallible 


remedy. 

' When the condition is not very obstinate it is well to try to relievo it by 
hygienic and dietetic measures. If drugs must be used they should be the 
milder'saline laxatives or the'eompound liquorice powder. . Enemata are often 
necessary, and it is much preferable to employ them early than to constantly 
use purgative pills. Glycerine either in the form of suppository or as a small 
injection is very valuable. Half a drachm of boric acid placed within the 
rectum 1* sometimes efficacious. The injections of tepid water, with or with¬ 
out soap, may be used for a prolonged period with good effect and without 
damage. The patient should be in the dorsal position with the hips elevated, 
and it is best to let the fluid flow in slowly from a fountain syringe. 

- The usual remedies employed are often useless in the constipation asso¬ 
ciated with contracted bowel. A very satisfactory measure is the oJive-oil 
injection as recommended by Kussmaul. The patient lies on the bade wit* 
the hips elevated, and with a cannula and tube from 16 to 20 our s p 
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oil arc allowed to flow slowly (or are injected) into the bowel. The open 
tion should take at least fifteen minutes. This may be repeated every da 
until the intestine is cleared, and subsequently a smaller injection' every fe 1 
days will suffice. 

There are various drugs which are of special service, particularly the com 
bination of ipecacuanha, nux vomica, or belladonna, wife aloes, rhubarb, cok 
cyntli, or podophyllin. Meigs recommends partiAddrly the combination o 
extract of belladonna (gr. T V), extract of nux vomifc'a (gr. J), and extract o 
colocynth (gr. ij), one pill to be taken three times a day. In anaemia anc 
chlorosis, a sulphur confection taken in the morning, and a pill of iron, rhu 


barb, and aloes throughout the day, are very serviceable,. 

In children the indications should be met, as ®bs possible, by hygienic 
and dietetic measures. Tn the constipation of fflcfcjnjjp a change in the diet 
of the mother may be tried, or from one to thjpFteasgogpfuls of cream may 
be given before each nursing. In artificially &d children the top milk with 
the cream should be used. Drinking of water, Ba_r^8lpi|k, or oatmeal water 
will sometimes obviate the difficulty. If la^ati^jp®qjjHied, simple syrup, 
manna, or olive oil may be sufficient. The c$ucti)fpince -oi leap, so often seen 
in nurseries, is sometimes efficacious. Massage £l«W«tho colon may be tried. 
Small injections of cold water may be used. ‘ : Large injeetjins Bhould be 
avoided, if possible. If it is necessary to give«a laxh|ivc by tnsFmouth, castor 


oil or the fluid magnesia is the best. The Mljrfgphrfcatives appear to act by 
increasing the muscular and glandular activity fcPthe towql^If there are 
signs of gastro-intestinal irritation, rhubarb add soefh or gray powder may 
be given. In older children the diet should bo carefully regulated. 


VX ENTEBOPTOSIS (Gtldn&rd’s. Disease). 

Definition.—“ Dropping of the viscera,” visceroptosis, is not a disease, but 
symptom group characterized by looseness of the mesenteric and peritoneal 
lattachments, so that the stomach, the intestines, particularly the transverse 
colon, the liver, the kidneys, and the spleen occupy an abnormally low position 
»in the abdominal cavity. 

Symptoms and Physical Signs.—It is important to recognize two groups 
of cases. In one the splanchnoptosis follows the loss of normal support of 
the abdominal wall in consequence of repeated pregnancies or recurring ascites. 
The condition may be extreme without the slightest distress on the part of 
the patient. 

The _second and more important group occurs usually in young persons, 
who present, with splanchnoptosis, the features of more or less marked neu¬ 
rasthenia. 

Injhe first group inspection of the abdomen shows a veryi relaxed abdom- 
inal wall, and as a rule the, linear albicantes of recurring pregnancies. » Peri¬ 
stalsis of the intestines may be seen, and in extreme cases the outlines of the 
stomach itself with its waves of peristalsis, j} On inflating the stomach with 
carbonip-aeid gas the organ stands out with great prominence, and the lesser 
and greater curvatures are seen, the latter extending perhaps a hand’s breadth 
below the level of the navel, i The waves of peristalsis are feeble and without 
t£e vigor and force of those seen in the stomach dilated from stricture of the 
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pylorus. The condition ot descensus veutriculi with atony is bust studied in 
this.. group of cases. An important point to remember is that it may exist in 
ait extreme grade without symptoms. 

• * |p the other group is embraced a somewhat motley scries of cases, in which, 
with a pronounced nervous, or, as we call it now, neurasthenic basis, there are 
displacements of the viscera with symptoms. The patients arc usually young, 
more frequently women than men, and of spare habit. Tile condition may 
jpjlftw- an, flfnta_illnoaa with, wasting. They complain, as a rule, of dyspepsia, 
r throbbing in the abdomen; and dragging pains or weakness in the back, and 
inability to perform, the usual duties of life. ALJu^cqnmderable jiroportion 
of aH the cases of*neuras(henia present the local features of enteroptosis. 
When preparing "fqr^tjSE examination one notices usually an erythematous 
flushing of the skin; tiro scratch of the nail is followed instantly by a line of 
hypersemia, less ofteh of forked pallor. The pulsation of the abdominal 
aorta is readily seen.-' ' 

On examination df the ''Viscera one finds the following: The stomach is 
below the normal^™,in women who have laced it may be vertically 
placed. The^splafljpng of clapdtage is unusually distinct. After inflation 
with carbonic-acid gasj*)be outlines of the stomach are seen through the thin 
abdominal walls. In dfetreme cases there may be/great dilatation of the stom¬ 
ach, in consequence of obstruction of the pylorus by pressure of the displaced 
right kidney. 

SNephroptgsis, or displacement of the kidney, is one of the most constant 
phenomena in enteroptosis. It is well, perhaps, to distinguish between the 
kidney which .one can just touch on deep inspiration—palpable kidney, one 
■which is freely movable, and whisfc on deep inspiration descends so that one 
can put the fingers of the^mlpatrng hand above it and hold it down, hnd, 
thirdly, a floating kidney, which is entirely outside the costal arch, is easily 
grasped in the hand, readily moved to the middle lino, and low down toward 
the right iliac fossa. I t is held by s ome th at the designation floating kidney 
should be restricted to^ the cases in which there is a meso-nephroh, but this 
is excessively rare, while extreme grades of renal mobility are common. Some 
of the more serious sequences of movable kidney, namely, Dietl’s crises and 
intermittent hydronephrosis, will be considered with diseases of the kidney. 

^Displacement of the liver is very much less common. In thin women 
who have laced the organ is often tilted forward, so that a very large sur¬ 
face of the lobes comes in contact with the abdominal wall; it is a very com¬ 
mon mistake under these circumstances to think that the organ is enlarged. 


Dislocation of the liver itself will bo considered later. 

Mobility of.the spleen is sometimes very marked in enteroptosis. In mi 
extreme grade it may be found in almost any region of the abdomen. It is 
very frequently mistaken for a fibroid or ovarian tumor. A considerable pro¬ 
portion of the cases come first under the care of the gynecologist. 

•> There is usually much relaxation of the mesentery and of the peritoneal 
folds which support the intestines. The colon is displaced downward (QQto- 
tosis l. with consequent kinking at the flexures. The descent may be so low 
that the transverse colon is at the brim of the pelvis. It may indeed be fixed 
or bent in the form of a Y. It is frequently to be felt, as Gltoard states, 
8a a firm cord crossing the abdomen at or below the level of the navel. This 
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kinking may take place not only in the colon, but at the pylorus, where the 
duodenum passes into the jejunum, and where the ileum enters the caecum. 

The explanation of the phenomena accompanying enteroptosis is by no 
means easy. It has been suggested by (llunard and others that overfilling of 
the splanchnic vessels in consequence of displacements and kinking accounts 
for the feelings of exhaustion and general nervousness. .In a large proportion 
of the cases, however, no symptoms occur until aftfr an illness or some pro¬ 
tracted nervous strain. 

Treatment.—In a majority of all cases four indications arc presents To 
treat the existing neurasthenia, to relieve the nervous dyspepsia, to overcome 
the constipation, and to afford mechanical support to the organs. Three of 
these are considered under their appropriate sections* In cases in which the 
enteroptosis has followed loss in weight after an acutfe illness or worries and 
cares, an important indication is to fatten the pstfent. » 

A well-adapted abdominal bandage is one of the most important measures 
in enteroptosis. In many of the milder grades.#t alone suffices. I know of 
no single simple measure which affords relief to distrAsiug symptoms in so 
many cases as the abdominal bandage. It i^best made *01 linen, should fit 
snugly, and should be arranged with straps so ijjat it can not ride up over the 
hips. A special form must be used, as will be'ineniiohed later,; for movable 
kidney. Some of the more aggravated types of enteroptosis are combined 
with such features of neurasthenia that a rigid .JVeir Mitchell treatment is 
indicated. In a few very refractory cases surgical interference may be called 
for. Treves, in Allbutt’s System, records two cases, one in which laparotomy 
was resorted to as a medical measure with.,perfect results. In the other the 
liver was stitched in place, and complete recovery followed. 

And lastly, the physician must be careful in dealing with the subjects 
of enteroptosis not to lay too much stress on the disorder. It is well never 
to tell the patient that a kidney is movable; the symptoms may date from 
a knowledge of the existence of the condition. 


VH. MISCELLANEOUS AFFECTIONS. 

I. Mucous Colitis. 

Known by various names, such as membranous enteritis, tubular diarrhoea, 
mucous colic, and myxoneurosis inteslinalis, this remarkable disease has been 
recognized for several centuries. An exhaustive description of it is given by 
Woodward in vol. ii of the Medical and Surgical Reports of the Civil War. 
The passage of mucus in large quantities from the bowel is met with, first, 
in catarrh of the intestine, due to various causes. It is not uncommon in chil¬ 
dren, and may bo associated with disturbances of digestion and slight colic. 
Secondly, in iocal disease on irritation of the bowel/in cancer of the .colon 
and of the rectum. In tubo-ovarian disease much mucus and slime may be 
passed. Thirdly, true mucous colitis, a secretion neurosis of the large intes¬ 
tine met with particularly in nervous and hysf^pal patients. It is more com¬ 
mon in women than in men. There is an abno rma l secretion of a tenacious 
mucus, which may be slimy and gelatinous, like frog-spawn, or it is passed in 
strings or strips, more rarely as a continuous tubular membrane. I have 
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twice seen this membrane in situ, closely adherent to the mucosa, but capable 
of.Separation without any lesion of the surface. Microscopically the easts are 
mucoid, of a uniform granular ground substance through which there are rem¬ 
nants of cells, some of which have undergone a definite hyaline transformation. 
Triple,phosphate, cholesterin, and fatty crystals are present, and occasionally 
fine, sand-like concretions. I he epithelium of the mucosa sqems to be intact. 

Symptoms. In a hug? proportion of all the cases the subjects are nervous 
in greater or less degree. Some cases have bad hysterical outbreaks, and there 
may be hypochondriasis or melancholia. The patients are self-centred and 
often much womed about the mucous stools. Some of the cases are among 
the most distressing with which we have to deal, invalids of from ten to twenty 
years’ standing, neurast^niic to an extreme degree, with recurring attacks of 
pain and the passage ot large .quantities of mucus or even of intestinal casts. 

In many cases the attacks may come on in paroxysms, associated with 
colicky pains, or occasionally,grises of the greatest severity, so that appendicitis 
may be suspected. ]7j|iotioual disturbances, worry of all sorts, or an error 
in diet may briug'Waivhttack. Constipation is a special feature in many 
eases. Sometimes there are atfSeks of nervous diarrhoea. 

While the disease isylhstinate and distressing, it is rarely serious, though 
Hcrringham states that lie knew of three cases of mucous colitis in which 
death occurred suddenly, in all with great pain in the left side of the abdomen. 
The abdomen itself is rarely distended. There is often a very painful spot 
just between the navel and the left costal border, tender on pressure, and some¬ 
times the paroxysms of pain seem centred in this region. 

Diagnosis.— The diagnosis is rarely doubtful, hut it is important not to 
mistake the membranes for other substances; thus, the external cuticle of 
asparagus and undigested portions of meat or sausage-skins sometimes assume 
forms not unlike mucous casts, hut the microscopical examination will quickly 
differentiate them. Mucous colitis with severe pain may be mistaken for 
appendicitis. 

Treatment.— Drugs arc of little value. It is quite useless to give bismuth 
and so-called intestinal remedies. First the basic neurasthenic state is to he 
dealt with, and this may suffice for a cure. Secondly, daily irrigations of the 
colon through a long tube—one to two pints of warm alkaline fluid. At 
Flombieres, Harrogate, and other spas this treatment is most successfully 
carried out. Thirdly, the coarser sorts of food should be eaten which leave 
a large residue; and, lastly, should these measures fail, the question of open¬ 
ing the colon or irrigating through the appendix may be considered. 

II. Dilatation op the Colon. 

Hale White, in Allbutt’s System, recognizes four groups of eases. In the 
first the distention is entirely gaseous, and occurs not infrequently as a tran¬ 
sient condition. In many cases it has an important influence, inasmuch as 
it may he extreme, pushing up the diaphragm and seriously impairing the 
action of the heart and lungs. H. Fenwick has called attention to this as 
occasionally a cause of sudden heart-failure. 

In the._second group are the cases in which the distention of the colon is 
caused by solid substances, as faecal matter, occasionally by • foreign bodies 
introduced from without, and more rarely by gall-stones. 
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Whep, thirdly, the dilatation is due to an organic obstruction in. iron 
-of the dilated gut, the colon may reach a very large size. These cases ar> 
common enough in malignant tumors and sometimes in volvulus. Dilata 
tion of the sigmoid flexure occurs particularly when this portion of the bowe 
is congenitally very long. In such cases the bowel may be so distended tha 
it occupies the greater part of the abdomen, pushing up the liver and-the dia 
phragm. An acute condition is sometimes caused by a twist in the mesorcolon 
* Fourthly, there are the cases of so-called ideopathic dilatation of the colon 
which occurs most commonly in children. Virchow called it “giant growtl 
of the colon.” While, as a rule, there is no obstruction or narrowing, there maj 
be, as Treves has pointed out, stricture of the sigmoid flexure. In the idio¬ 
pathic chronic form the gut reaches an enormous size«feThe coats may bo hyper¬ 
trophied without evidence of any special organic change in the mucosa-. The 
most remarkable instance lias been reported by Jortnad. The patient, known 
as the “ balloon-man,” aged twenty-three years^t the time of his death, had 
had a distended abdomen from infancy. Post-mortem the colon was found 
as large as that of an ox, the circumference ranging'from 15 to 30 inches. 
The weight with the contents was 17 pounds}’ In' children the symptoms are 
very definite—constipation, as a rule, often protracted and leading to great 
distention, the coils of the bowels forming patterns. This may. be>followed by 
periods of diarrhoea. In several of my cases the child had never-had a natural 
movement. The abdomen is protuberant, particularly in the upper segment, 
soft, and on inspection?,peristalsis may be visible. The condition is, as a rule, 
incurable without surgical interference. In one of my cases good results fol¬ 
lowed the establishment of an artificial arms, but the most brilliant case is that 
reported by Treves, who excised the greater part of the colon, with recovery. 

III. Intestinal Sand. 

“Sable Intestinal.” —There are two groups of cases in which sand-like 
material is passed with the stools. The false, in which it is made up of the 
remains of vegetable food and fruits which have resisted digestion or which 
have become encrusted with earthy salts. True intestinal sand of animal 
origin, gritty fine particles, usually gray, or colorless, sometimes dark. It is 
formed in the bowel and is made up largely of lime salts. In mucous colitis 
this material may be passed at intervals for months. 

IV. Diverticulitis—Perisigmoiditis. 

In the lower part of the descending colon and in the sigmoid flexure 
diverticula occur, sometimes congenital, sometimes acquired, most commonly 
ill women and in association with constipation. Of 81 cases collected by Tell¬ 
ing, 53 were in males. They are prone to- ionn at the-site of the.appendices 
epiploic®. Intestinal .Obstruction, acute gangrene, perforation with the for¬ 
mation .of abscess, peritonitis, vcsico-coljc, .fistula, and me tasta tic suppuration 
are occasional complications, Ia_acutc-cases left-aided, appendicitis is diag¬ 
nosed, while in the chronic cases the mimicry of cancer is very close. The 
cases are more common than we have heretofore supposed. Res^ction -ef the 
affected, portion of the colon has been successfully performed. 
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V. Affections of the Mesentery. 

(1) Haemorrhage (hwmatoma) .—Instances in which the bleeding is confined 
toi the mesenteric tissues are rare; more commonly the condition is associated 
B ffim o rr liagic infiltration of the pancreas and with retroperitoneal hcenior- 
rhage. It occurs in rupture of aneurisms, either of the abdominal aorta or of 
the superior mesenteric artery, in malignant forms of the infectious fevers, as 
small-pox, and, lastly, in individuals in whom no predisposing conditions exist. 

\i) Affections of the Mesenteric Vessels.— (a) Aneurism (see under 
Arteries). 

(6) Embolism ani]> ~Tijhojihosts.— Infarction of the Bowel— When the 
mesenteric vessels are Mocked by emboli or thrombi the condition of infarc¬ 
tion follows in the territory .supplied, uliieli may pass on to gangrene or to 
perforation and peritonitis. Probably the occlusion of small vessels docs not 
produce any symptoms, and flic circulation may be re-established. If the supe¬ 
rior mesenteric artery* is blocked the result is fatal. Endocarditis, arterio¬ 
sclerosis, and 'aneurisui of the .aorta are the important factors in occlusion of 
the arteries. In the vein ft the thrombosis may be primary,-^following infective 
p rocesses jn ftp intestines, particularly about the appendix, or it occurs in 
cafibeCJtifi,^ta^p. f Secondary thrombosis is met with in cirrhosis of the liver, 
syphilis, and-pylephlebitis, or may result from the stasis caused by arterial 
emboli. Jackson, Porter, and Quunby have made an exhaustive study of 30 
Boston cases, and have collected 211 eases. They recognize two groups—acute 
and chronic. In the former (lie upset is sudden, with colic, nausea, vomiting, 
and a bloody diarrhoea, so that tlie picture is one of acute obstruction. The 
abdomen becomes distended and death occurs in collapse within a few days. 
In the chronic eases the onset is insidious, and there may he no symptoms 
referable to the abdomen. Of the 211 cases, G4 per cent were in men. The 
diagnosis is extremely difficult, and the acute cases are usually regarded as 
obstruction. Exploratory operation lias been made in 47 cases, 4 of which 
have recovered. In J. W. Elliot's successful case 48 inches of the bowel were 
resected. In the horse, infarction of the intestine is extremely common in con¬ 
nection with the verminous aneurisms of the mesenteric arteries, and is the 
usual cause of colic in this animal. 

(3) Diseases of the Mesenteric Veins. —Dilatation and sclerosis occur in 
cirrhosis of the liver. In instances of prolonged obstruction there may be 
large saccular dilatations with calcification of the intima, as in a case of oblit¬ 
eration of the vena portal described by me. Suppuration of the mesenteric 
veins is not rare, and occurs usually in connection with pylephlebitis. The 
mesentery may be much swollen and is like a bag of pus, and it is only on 
careful dissection that one sees that the pus is really within channels repre¬ 
senting extremely dilated mesenteric veins. Two of the three cases I have 
seen were in connection with local appendix abscess. 

(4) Disorders of the Chyle Vessels. —Varicose, cavernous, and cystic chy- 
1 angiomata are met with in the mucosa and submucosa of the small intestine, 
occasionally of the stomach. Extravasation of chyle into the mesenteric tissue 
is sometimes seen. Chylous cysts are found. I saw one the size of an egg at 
the root of the mesentery. Bramann records a case in a man aged sixty-three, 
in which a cyst of this kind the size of a child’s head was healed by operation. 
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There is an instance on record of a congenital malformation of the thoraci. 
duct, in which the receptaculum formed a flattened cyst which discharged inti 
the peritonaeum, and a chylous ascitic fluid was withdrawn on several occasions 
Homans, of Boston, reports an extraordinary case of a girl, who from the third 
to the thirteenth year had an enlarged abdomen. Laparotomy showed a-seriei 
of cysts containing clear fluid. They were supposed to be dilated lymph ves¬ 
sels connected with the intestines. 

(5) Cysts of the Mesentery. —Much attention has been directed of late 
years to the occurrence of mesenteric cysts, and the literature which is fully 
given by Dowd (Annals of Surgery, vol. xxxii) is already extensive. They 
may be either dermoid, hydatid, serous, sanguineous, or chylous. They 
occur at any portion of the mesentery, and range from a few inches in diam¬ 
eter to large masses occupying the entire abd^nen. They are frequently 
adherent to the neighboring organs, to the liver, spleen, uterus, and sigmoid 
flexure. « 

The symptoms usually are those of a progressively enlarging tumor_in the 
abdomen. Sometimes a mass develops rapidly, particularly in the haemor¬ 
rhagic forms, iColic and*constipation are present in somc cases. The general 
health, as a rule, is well maintained in spite of the progressive enlargement of 
the abdomen, which is most prominent in the umbilical region Mesenteric 
cysts may persist for many years, even ten or twenty. 

The diagnosis is extremely uncertain, and no single feature is in any way 
distinctive. Augagneur gives three important signs r the great mobility, the 
situation in the middle lino, and the zone of tympany in front of the tumor. 
Of these, the second is the only one which is at all constant, as when the 
tumors are large the mobility disappears, and at this stage the intestines, too, 
are pushed to one side. It is most frequently mistaken for ovarian tumor. 
Movable kidney, hydronephrosis, and cysts of the omentum have also been 
confused with it. In certain instances puncture may be made for diagnostic 
purposes, but it is better to advise laparotomy for the purpose of drainage, 
or, if possible, enucleation may be practised. 


H. DISEASES OP THE LIVER 

L JAUNDICE (Icterus). fa 

. Definition. —Jaundice or icterus is a condition characterized by coloration 

of the skin, mucous membranes, and fluids of the body by the bile-pigment. 

Like albuminuria, jaundice is a symptom and not a disease, and is met 
with in a variety of conditions. 

For a full consideration of the theories of jaundice the reader is referred 
to William Hunter’s article in Allbutt’s System of Medicine. The cases with 
icterus may be divided into three great groups. 

1. Obstructive Jaundice. 

The following classification of the causes of obstructive jaundice is given 
by Murchison: (1) Obstruction by foreign bodies within the dticts, as gall- 
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tell (4) by.ton, d«in g the .rita/jtj 

(5) by prepare on the duct from without, as by tumors of the liver S of 

° r ° raGntl "" ; h y Pressure of enlarged glands 
in the fissures of the liver, and, more rarely, of abdominal* aneurism focal 
accumulation, or the pregnant uterus. ’ 1,Ecal 

According to Kolleston, m these cases of extra-hepatic or obstructive iaun 
fnd the hd?? r \ lm i f® * b , iliary CapilIarie8 - U8Ui % low, becomes increased 
“pUkrii ^ ^ ^ lVmphatiCS ° f thu Hvcr and -t by the s 

To these causes somb add lowering of the blood pressure in the portal sys- 

v!Lk P ti nS1 ° n f lb ° aHlill,cr bil °- duds “ greater than in the blood¬ 
vessels. For this view, however, there is no positive evidence. In this class 

pay perhaps be placed the cases of jaundice from mental shock or depressed 

^ ”1 peristalsis^of the 

GtoiUl Symptoms of Obstrijctiyk Jaundich.—(1) Icterus, or tinlina 
of the sktn and conjunct^ The color ranges from a lemon-yellow in catar- 
T _ .^ jaunJ'cO to a deep olive-green or bronzed hue in permanent obstruction. 
In some instances the color of the skin is greenish black, the so-called “black 
jaundice. Except the central nervous system, the tissues are all stained 

(2) In the more chronic forms pruritus, is a most distressing symptom, 
here is a curious prcicteric itching, which Kiessman thinks is suggestive of 

cancer, but I have seen it most marked in gall-stone cases. Sweating is com- 
ippp and may be curiously localized to the abdomen or to the palms of the 
■A Wen, urticaria, and boils may occur. Xanthoma multiplex is rare, 
unty two cases have occurred under my observation. Usually in the Hat form, 
rarely nodular, they are most common in the eyelids and on the hands and 
feet. They may be very numerous over the whole body. Occasionally the 
tumors are found in the bile duct. After persisting for years they may dis¬ 
appear. In very chronic cases telangiectases develop in the skin, sometimes 
in arge numbers over the body and face, occasionally on the mucous mem¬ 
brane 0 f the tongue and lips, forming patches of a bright red color from 
1 to a cm. in breadth. 

(3) The secretions are colored with bile-pigment. The sweat tinges the 
hnen; the tears and saliva and milk are rarely stained. The expectoration 
la nj). often tinted unless there is inflammation, as when pneumonia coexists 
fh l? und i ce - The urine may contain the pigment before it is apparent in 
1 6 iu ° r con J UIlc ^ va - The color varies from light greenish yellow to a 

black-green. Gmelin’s test is made by allowing five or six drops of urige 
*n a similar amount of common nitric acid to flow together slowly on the 
aiKsce of a white plate. A play of colors is produced—various shades 
01 green, yellow, violet, and red. In cases of jaundice of long standing or 
hibe^t^ 1181 ^ Ullne U8ual, y contains albumin and always bile-stained 

1 u ^ ^^ bile passes into, the intestine. The stools therefore are of a pale 
reb or slatejgray color, and usually very fetid and pasty. The “ clay-color ” 

0 the stools is also in part due to the presence of undigested fat which, 
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according to Muller, may be increased from 7 to 10 per cent, which is normal, 
to 55 or 78.5 per cent. There may be constipation; in many instances, owing 
to decomposition, there is diarrhoea. 

(5) §lQW pul**- The heart’s action may fall to 40, 30, or even to 20 per 

minute. It is particularly noticeable in the cases of catarrhal and recent jaun¬ 
dice, and is not as a rule an unfavorable symptom. Tljia.bradycardia hasbeen 
ascribed to the inhibitory action of the bile salts on the cardiac ganglia. It 
occurs only in the early stages of jaundice. At this time bile acids pass into' 
the blood, but are produced in very small quantities when jaundice is estab¬ 
lished. The respirations may fall to 10 or even to 7 per minute. Xanthopsia, 
or yellow vislbn, may occur. ' 

(6) Haemorrhage. The tendency to bleeding in chronic icterus is a serious 
•feature in some cases. It has been shown that the blood-coagulation .time may 
be much retarded, and instead of from three minutes and a half to four min¬ 
utes and a half we have found it in some cases as late as eleven or twelve min¬ 
utes. This is a point which should be taken account of by surgeons, inasmuch 
as incontrollable haemorrhage is a well-recognized accident in operating upon 
patients with chronic obstructive jaundice. Purpura, large .subcutaneous 
extravasations, more rarely hemorrhages from the mucous membranes, occur 
in protracted jaundice, and in the more severe forms. 

(7) Cerebral symptoms. Irritability, great depression of spirits, or even 
melancholia may be present. In any case 6ft. persistent jaundice special nerv¬ 
ous phenomena may develop and rapidly "jtflbvp fatal—such as sudden coma, 
acute delirium, or convulsions. Usually the patient has a rapiiLpulse, slight 
fever, and a dry tongue, and he passes into the so-called “ typhoid state.” 
These features are not nearly so common in obstructive as in febrile jaundice, 
but they not infrequently terminate a chronic icterus in whatever way pro¬ 
duced. The group of symptoms has been termed cholcemia or, on the supposi¬ 
tion that cholesterin is the poison, cholesteroemia; but its true nature has not 
yet been determined. In some of the cases the symptoms may be due to 
uraemia. 


2. ToxiEMio and Hemolytic Jaundice. 

The term haematogenous jaundice was formerly applied to this group in 
contradistinction to the hepatogenous jaundice, associated with manifest ob¬ 
structive changes in the bile-passages. The toxic jaundice cases are essentially 
obstructive in origin, and it is doubtful whether there are any true non-obstruc¬ 
tive cases. The manner in whicH the jaundice is produced in these cases has 
been experimentally worked out by Stadelmann and Afanassiew. The obstruc¬ 
tion is due to the extreme viscidity of the bile associated-with a-mddangio- 
colitis. The sequence of events is as follows: Destruction of blood by hajmoly- 
siif; liberation of haemoglobin with increased formation and excretion of bile 
pigments (polychromia); increased viscidity of the bile, which, at the low pres¬ 
sure at which the bile is excreted; causes a temporary obstruction, with reab¬ 
sorption of the bile and jaundice; finally, as the drug exhausts itself, the bile 
loses its viscid character, the flow is re-established, and the jaundice disappears. 
Stadelmann found that a similar explanation •applies to other varieties of jaun¬ 
dice associated with increased blood destruction. To show that the blood and 
liver both play a part in the production of the jaundice, Afanassiew has sug- 
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gested the name “ hicmohcpatogcnous" jaundice. Rolleston refers to them 
as cases of “ intrahepatic ” jaundice. Hunter groups the causes as follows: 
1. Jaundi£iL.produced by the action of poisons, such as toluylendiamin, plios- 
ptjprus. arsenic, snake-venom. 2. Jaundice met with in various specific fevers 
jMld. conditions, such as yellow fever, malaria (remittent and intermittent), 
preemia, relapsing fever, typhus, enteric fever, scarlatina. 3. Jaundice met 
With in various conditions of unknown hut more or less ‘obscure infective 
Mature, and variously designated as epidemic, infectious, febrile, malignant 
jaundice, icterus gravis, dlgibB disease, acute yellow atrophy. 

,j, The symptoms are not nearly so striking as iu the obstructive variety. 
la bile is present in the stools. The skin has in many cases only a light 
leman.tint. The urine may contain no bile-piginent, but the urinary pig¬ 
ments are considerably'increased. In the severer forms, as in acute yellow 
atrophy, the color may be more intense, but in malaria and pernicious anaemia 
the tint is usually light. The constitutional disturbance may be very pro¬ 
found, with high fever, delirium, convulsions, suppression of urine, black 
vomit, and cutaneous haemorrhages. In certain cases of haemolytic jaundice 
the fragility of the red corpuscles is greatly increased and they may be smaller 
than normal (Widal, Cliauffard) and show granular degeneration. This is 
particularly the case in the group of congenital icterus with enlarged spleen. 


‘ 3. HeI&ditaky Ictebds. 

A family form of icterus has long been known. We must recognize, indeed, 
several groups. Ejist, icterus neonatorum, the remarkable instance described 
by Qlaister (Lancet, March, 1879), in which a woman had eight children, six 
of whom died of jaundice shortly after birth; one of the cases hadls tenn ai t Lof 
the^gjjjgyjjjJjjct, which, as John Thomson has shown, is, with a ngiocliolitis , 
a common lesion in this affection. Still more remarkable is it that the mother 
of the woman had twelve children, all of whom were icteric after birth, but 
the jaundice gradually disappeared. A brother of the woman had several chil¬ 
dren who also were jaundiced at birth. Glaister states that all of the children 
of Morgagni, fifteen in number, had icterus neonatorum. Secondly, the con¬ 
genital acholuric icterus. Minkowski reported eight cases in three genera¬ 
tions. The jaundice is slight, the stools are not clay colored, the urine has no 
bile pigment but contains urobilin, the general health is little if at all dis¬ 
turbed. Splenic enlargement is a marked feature. Many cases have now been 
reported of this Minkowski type, nearly all in family groups, but Clmuffard 
has met with a case without hereditary basis and I have seen at least one case 
of the kind. In the only autopsy so far reported no special changes were 
found in the liver or bile passages. Thirdly, a group of cases with enlarge¬ 
ment of the spleen and liver anil marked constitutional disturbances, dwariiflg 
°f stature, infantilism, slight jaundice, cases which have been described as 
Hanot’s cirrhosis, have occurred in two or tlfree members of a family, and tne 
lice has dated from early childhood. , , w 

connection with the variou s fevers, malaria, yellow icYfir, an 
i jaundice has been described. Two special affections may here receive 
iration, the icterus of the new-born and acute yellow atrophy. 
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U. ICTERUS NEONATORUM. 

New-born infanta are liable (o jaundice, which in some instances rapidly 
proves fatal, Ajoild and a severe form may be recognized. 
ft The m ild or physiological icterus of the new-bom is.a common disease 
in foundling hospitals, and is not very infrequent in private practice. In 900 
consecutive births at the Sloane Maternity, icterus was noted in 300 cases 
(Holt). , The discoloration appears early, usually on the first or second-day, 
and is of moderate intensity. The urine may be bile-stained and thejfasCgs 
colorless. The nutrition of the child is not usually disturbed, and in the 
majority of cases the jaundice disappears within two weeks. This form is 
never fatal. The cause of this jaundice is not at all clear. Some have attrib¬ 
uted it to. stasis in the smaller bile-ducts, which aretcompressed by -the dis¬ 
tended radicals of the portal vein. Others hold that the jaundice is due to 
thqjdegtruction of a large number of red blood-corpuscles during the first 
few days after birth. 

• The severe form of icterus in the new-born may depend upon (n) con¬ 
genital absence of the common or hepatic duet, of which there are several 
instances on record; (6) congenital syphilitic'hepatitis; and (c) septifi_poi- 
soning, associated with phlebitis of the umbilical vein. This is a severe and 
fatal form, in which also haemorrhage from the cord may occur. 

Curiously enough, in contradistinction to other forms, the.brain and cord 
may be stained yellow in icterus neonatorum, sometimes diffusely, more rarely 
in definite foci corresponding to the ganglion cells which have become deeply 
stained (Schmorl). 

m. ACUTE YELLOW ATROPHY. 

(Malignant Jaundice; Icterus Gravis.) 

Definition. —Jaundice associated with marked cerebral symptoms and char¬ 
acterized anatomically by extensive necrosis of the liver-cells with reduction 
in volume of the organ. 

Etiology. —This is a rare disease. The first authentic description of a 
case was by Ballonius, who died in 1616. Bright in 1836 described the con¬ 
dition, and gave a good colored drawing of the liver. Of 18,000 medical 
patients admitted to the Johns Hopkins Hospital in nearly sixteen years 
there were only 2 cases, one white and one colored. Hunter has collected only 
60 cases between 1880 and 1894 (inclusive), which brings up the total number 
of recorded cases to about 250. On the other hand, a physician may see sev¬ 
eral cases within a few years, or even within a few months, as happened to 
Reiss, who saw five cases within three months at the Charity, in Berlin. The 
disease seems to be rare in the United States.; It is more common in women 
than.in men. Of the 100 cases collected by Legg, 69 were in females; and of 
Thierfelder’s 143 cases, 88 werefin women. There iaja remarkable associa¬ 
tion between the disease and pregnancy, which was present in 26 of the 69 
women in Legg’s statistics, and in 33 of the 88 women in Thierfelder’s collec¬ 
tion. This fact probably explains its prevalence in women. It is most com- 
monj>etween the ages of twenty and thirty, but has been met mth-a&jjgrly as 
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the*fourfch4ay-«id tha tenth month. Rollcston has collected 22 cases occurring 
. in the first decade. It has followed fright or profound mental emotion. In 
'hypertrophic cirrhosis the symptoms of a profound icterus gravis may develop, 
with all the clinical features of acute yellow atrophy, including the presence 
of leucin and tyrosin in the urine, and convulsions. Though the symptoms 
produced by phosphorus .poisoning closely simulate those of acute yellow 
atCQphy, the two conditions are not identical. Acute yellow atrophy occa¬ 
s ionally occurs in syphilis. This happens oftener in women than in men. 
The disease has followed a (tanking bout. Various organisms, most fre¬ 
quently the colon bacillus, have been found in the liver, but possess no causal 
relationship to the disease. 

Horbid Anatomy.—The liver is greatly reduced in size, looks thin and 
(flattened, and sometimes does not reach more than one-lndf or even one-third 
of its normal weight. It is flabby and the capsule is wrinkled. Externally 
the organ has a greenish-yellow color. On section the color may he yellowish- 
brown, yellowish-red, or mottled, and the outlines of the lobules are indistinct. 
The yellow and dark-red portions represent different stages of the same 
process—the yellow an earlier, the red a more advanced stage. The organ 
may cut. with considerable firmness. Microscopically tlio liver-cells arh seeir 
in all stages of necrosis, and. in spots appear to have undergone complete 
destruction^ leaving a fatty, granular debris with pigment grains and crystuls 
of leucin and tyrosin. Ilnmiorrhages occur between the liver-cells. There is 
a cholangitis of the smaller bile-ducts. Marchand, MacOallum, and others have 
described regenerative changes in the cases which do not run an acute course. 
Regeneration occurs in two ways: (1) From hyperplasia of pre-existing 
liver-cells. Mitotic figures may be seen and the regeneration of the liver- 
cells leads to the production of hyperplastic or “ (edematous ” nodules in the 
liver, which project above the surface of the surrounding pnrls. (2) From 
hyperplasia of the interlobular bile-duets by means of which cells approaching 
liier=cell@.are produced. The bile-ducts and gall-bladder are empty. Hunter 
concludes that it is a toxamiie catarrh of the finer bile-duets, similar to that 
which is found after poisoning by toluylendiainin or phosphorus. 

The other organs show extensive bile-staining, and there are numerous 
haemorrhages. The kidneys may show marked granular degeneration of the 
epithelium, and usually there is fatty degeneration of the heart. In a major¬ 
ity of the cases the spleen is enlarged. 

Symptoms.—In the initial stage there is a gastro-duodenal catarrh, and 
at first the jaundice is thought to be of a simple nature. In some instances 
this lasts only a few days, in others two or three weeks. Then severe symp¬ 
toms set in-Tieadache, delirium, trembling of the muscles, and, in some 
instances, convulsions. Vomiting is a con'stant symptom, and blood may be 
brought up. Haemorrhages occur into the skin or from the mucous surfaces; 
in pregnant women abortion may occur. With the development of ihe head 
symptoms the jaundice usually increases. Coma sets in and gradually deepens 
until death. The body temperature is variable; in a majority of the cases the 
disease runs an afebrile course, though sometimes just before death there is 
an elevation. Tn some instances, however, there has been marked pyrexia. 
The pulse is usually rapid, the tongue coated and dry, and the. patient is in 
a “typhoid state.” Therejmay'be an entire obliteration of the liver dulness. 
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This is due to the flabby organ tailing away from the abdominal walls and 
allowing the intestinal coils to take its place. 

7 The urine is bile-stained and often contains tnbe-casts. Frequently albu¬ 
minuria and occasionally albumosuria occur. Urea is markedly diminished. 
There is a corresponding increase in the percentage of nitrogen present as 
ammonia. Herter finds it may be increased from the normal 2 to 5 per cent 
up to 17 per cent. The diminution in urea is probably partly due to the liver- 
cells failing to manufacture urea from ammonia, but it may also be in part 
due to organic acids seizing on the ammonia, and thus preventing the forma¬ 
tion of urea out of the basic ammonia., Leucin and tyrosin are not constantly 
pregent; of 23 cases collected by Hunter, in 9 neither was found; in 10 both 
were present; in 3 tyrosin only; in 1 leucin only. The leucin occurs as rounded 
disks, the tyrosin in needle-shaped crystals, arranged either in bundles or in 
groups. The tyrosin may sometimes be seen in the urine sediment, but it is 
best first to evaporate a few drops of urine on a cover-glass. The present view 
is that the leucin and tyrosin are derived from the liver-cells themselves as a 
result of their extensive destruction. Tn the majority of cases no bile enters 
' the intestines, and the stools are clay-colored. The disease is almost invariably 
’fatal. In a few instances recovery lias been noted. ] saw in Leube’s clinic, 
at.Wurzburg, a case which was convalescent. In 1897 Logg gave a list of 28 
cases of reputed recoveries. 

Diagnosis.—^Jaundice with vomiting, diminution of the liver volume, de¬ 
lirium, and; the presence of leucin and tyrosin in the urine, form a character¬ 
istic and unmistakable group of symptoms. Leucin and tyrosin are not, 
however, distinctive. They may be present in cases of afebrile jaundice with 
slight enlargement of the liver. 

It is not to be forgotten that any severe jaundice may be associated with 
intense cerebral symptoms. / The clinical features in certain cases of hyper¬ 
trophic cirrhosis are almost identical, but the enlargement of the liver, the 
more constant occurrence of fever, and the absence of leucin and tyrosin are 
distinguishing signs. 2 Phosphorus poisoning may closely simulate acute yellow 
atrophy, particularly in the haemorrhages, jaundice, and the d'iipi nntion in the 
liver.yfilume, but the gastric symptoms are usually more marked, and'Jgoicin 
and tyrosin are stated not to occur in the urine. 

Treatment.—No known remedies have any influence on the course of the 
disease. Theoretically, efforts should be made to eliminate the toxins before 
they produce their degenerative effects by free purgation.-and the use-of-sub- 
cutaneo us and intravenous saline injections. Gas trio sedatives may be used 
to al lay the distress ing vomiting. 

IV. AFFECTIONS OF THE BLOOD-VESSELS OF THE 

LIVER. 

( 1 ) Anemia. —On the post-mortem table, when the liver looks aw&nic, 
an ia the fatty or amyloid-organ, the blood-vessels, which during life were prob¬ 
ably well filled, can be readily injected. There are no symptoms indicative of 
this condition. 

(2) Hyperemia. —This occurs in two forms, (a) Actiyk irr p mstu xA. 
After eaoh meal the rapid absorption by the 'portal vessels induces transient 
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mngftatinn at tha organ, which, however, is entirely physiological; but it is 
quite possible thatm persons who persistently eat and drink too much this 
active hyperemia may lead to functional disturbance or^in the case of drink- 
iflg too freely nf alcohol/-to organic change.* In the. acute fevers an acute 
hyperemia may be present. 

•• The sympt oms of active hyperemia are indefinite. Pbssibly the .sense 
of djffj css or fulness jn the right hypochondrium, so often mentioned by 
dyspeptics and by those who eat and drink freely, may be due to this cause. 
'$here are probably diurnal variations in the volume of the liver. In eir- 
’’ rhosis with enlargement the rapid reduction in volume after a copious ha*m- 
orrhage indicates the important part which hyperemia plays even in organic 
troubles. It is stated that/suppression of the menses or ^suppression, of a 
htemorrhoidal flow is followed by hyperemia of the liver. Andrew II. Smith 
has described a case of periodical enlargement of the liver. 

(6) P AffiivE .C ounnsTioy.—This is much more common and results from 
an increase of pressure in the efferent vessels or sub-lobular branches of the 
hepatic veins. Every condition leading to venous stasis in the right heart 
at once...affeeta these veins. 

•j. Tip akroTiin valvnlnr disease,^in emphysema,^cirrhosis of the lung, and in 
sintrathoracic tumors mechanical congestion occurs and finally leads to very 
definite changes/. The liver is enlarged,.firm, and of af-deep-red color; the 
hepatic vessels are greatly engorged, particularly the central vein in each lob-, 
ule and its adjacent capillaries. On section the organ presents a peculiar 
mottled appearance, owing to the deeply.congested hepatic and the amendej 
portal terr itories; hence the term nutmeg which has been given to this condi-1 
tire. Gradually the distention of the central capillaries reaches such a grade 
tha! atrophy of the intervening liver-cells is induced. Brown pigment is 
deposited about the centre of the lobules and the connective tissue is greatly 
increased. In this cyanotic induration or cardiac liver the organ is large in 
the early stage, but later it may become contracted. Occasionally in this form 
the connective tissue is increased about the lobules as well, but the process 
usually extends from the sub-lobular and central veins. 

The symptoms of this form are not always to be separated from those 
Of the associated conditions. Gastro-intestinal catarrh is usually present and 
hsematemesis may occur. The portal obstruction in advanced cases leads to 
ascites, which may precede the development of general dropsy. There is often 
slight jaundice, the stools may be clay-colored, and the urine contains bile- 
pigment. 

On examination the organ is found to be increased in size. It may be a 
full hand’s breadth below the costal margin and tender on pressure. It is in 
this condition particularly that we meet with pulsation of the liver. We must 
distinguish the communicated throbbing of the heart, which is very common, 
from the heaving, diffuse impulse due to regurgitation into the hepatic veins,^ 
in which, when one hanf is upon the ensiform cartilage and the other upon’ 
the right side at the margin of the ribs, the whole liver can be felt to dilate 
with each impulse. 

The indications for treatm ent in passive hyperemia are to restore the 
balance of the circulation and to unload the engorged portal vessels. In casCsv 
of intense hyperemia 18 or 20 ounces of blood may be directly, aspirated from 
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the liver, as advised by George Harley and practised by many_ Anglo-Indian 
physicians. Good results sometimes follow this li£pto>phM)Qioi]iy. The 
prompt relief and marked reduction in the volume of the organ which follow 
an attack of hsematemesis or bleeding from piles suggests this practice. Salts 
administered by Matthew Hay’s method deplete the portal system freely and 
thoroughly. As e rule, the treatment must be that of the condition with winch 
it is associated. 

(3) Diseases of the Portal Vein.— (a) TiiafliUJOSis ; ApHESOT Pyle¬ 
phlebitis.— Coagulation of blood in the portal vein is* uifiLwitllJmcirrhosis, 

i in syph ilis of the liver, invasion of. the vein by.cancer; pro] iterative perito¬ 
nitis involving the gastro-hepatic omentum,^perforation of the vein by gall¬ 
stones, and occasionally follow^ sclerosis of the walls of the portal vein or 
"of its branches (Borrmann). In rare instances a complete collateral circula¬ 
tion is established, the thrombus undergoes the usual changes, and ultimately 
the vein is represented by a fibrous cord, a condition which has been called 
pylephlebitis adhesiva. In a case of this kind which I dissected the portal veiif 
was represented hy a narrow fibrous cord; the collateral circulation, which must 
have been completely established for years, ultimately failed, ase.itfia. and 
hsematemesis supervene® and rapidly proved fatal. The-diagnosis of obstruc¬ 
tion of the portal vein can rarely be made. A suggestive symptom, howetfer, 
is a sudden onset of the most intense' engorgement of the branches of tho 
portal system, leading to hsematemesis, melsena, ascites, and swelling of the 
spleen. 

Infarct s are not common in the liver and may be either anamic or haanor- 
rhagic. They are met with in obstruction of the portal vessels, or of the portal 
and hepatic veins at the same time, occasionally in disease of the hepatic artery. 

(6) Suppurative pylephlebitis will he considered in the section on 
abscess. _ * 

(4) Affections of the hepatic vein are extremely rare. Dilatation occurs 
in. cases of chronic enlargement of the right heart, from whatever cause pro¬ 
duced. Emboli occasionally pass from the right auricle into the hepatic veins. 
A rare and unusual event is stenosis of the orifices of the hepatic veins, which 
I met in a case of fibroid obliteration of the inferior vena cava and which was 
associated with a greatly enlarged and indurated liver. 

(5) Hepatic Artery.—Enlargement of this vessel is seen in-cases of cir¬ 
rhosis of the liver. It may be the seat of extensive sclerosis. Anonrism of 
the hepatic artery is rare, but instances are on record, and will be referred 
to in the section on arteries. 

V. DISEASES OF THE BILE-PASSAGES AND 
GALL-BLADDER. 

I. Aoutb Catahhh op the Bile-duots (Catarrhal Jaundice). 

Definition. —Jaundice due to swelling and obstruction of the terminal por¬ 
tion of the common duct. 

Etiology. —General catarrhal inflammation of the bile-ducts is usually.asso¬ 
ciated with gall-stones. The catarrhal process now under consideration is 
probably always an extension of a gastro-duodenal catarrh, and the process is 
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most intense in tli o par s intestinal in of the duct, which projects into the duo¬ 
denu m, The mucous membrane is swollen, and a plug of inspissated mucus 
fillaJho-diverticulum of Vater, and the narrower portion just at the orifice, 
completely obstructing the outflow of bile. It is not known how wide-spread 
this catarrh is in the bile-passages, and whether it really passes up the ducts. 
It would, of course, be possible to have a catarrh of the finer’duets within the 
liver, which some French writers think may initiate the attack, but the evi¬ 
dence for this is not strong, and it seems more likely that the terminal ]>or- 
tion of the duet is always first involved. In the only instance which I have 
had an opportunity to examine post mortem the orifice was plugged with in¬ 
spissated mucus, the common and hepatic duets were slightly distended and 
contained a bile-tinged, not a clear, mucus, and there wore no observable 
changes in the mucosa of the ducts. 

This catarrhal or simple jaundice results from the following causes: 
(X) Duodenal catarrh, in whatever way produced, most commonly following 
an. attack.of indigestion. It. is most frequently met w’ith in young persons, 
but may occur at any age, and may follow not only errors in diet, 1ml also 
cold , exposure, and malaria, ns well as the conditions associated with portal 
obstruction, chronic heart-disease, and Bright’s disease. (8) Kmotioilal dis¬ 
turbances may bo followed by jaundice, which is believed to be due to catar¬ 
rhal swelling. Cases of Ibis kind are rare and the anatomical condition is 
unknown. (3) Simple or catarrhal jaundice may occur in epidemic form. ' 
(4) Catarrhal jaundice is occasionally seen in the infectious fevers, such as 
pneffmonia, and typhoid fe\er. The nature of acute catarrhal jaundice is 
still unknown. It may possibly lie an acute infection. .In favor of this 
view {ire the occurrence in epidemic form and the presenec of slight fever. 
The spleen, however, is not often enlarged. In only 4 out of 23 cases was it 
palpable. 

Symptoms. —There may be neither pain nor distress, and the patient’s 
friends may first noticc’the yellow tint, or the patient himself may observe it 
in the looking-glass. In other instances there are dyspeptic symptoms and 
unea&y.sensations in the hepatic region or pains in the back and limbs. In the 
epidemicthe onset may be more severe, with headache, chill, and vom¬ 
iting. Fever is rarely present, though the temperature may roach 101°, some¬ 
times 102°. All the signs of obstructive jaundice already mentioned are pres¬ 
ent, the stools are clay-colored, and the urine contains bile-piginent. The skin 
, has a bright-yellow tint; the greenish, bronzed color is never seen in the simple 
form. I have once seen spider angiomata on the face in catarrhal jaundice. 
They disappeared in a few months. The pulse may bo normal, but occasion¬ 
ally it is remarkably slow, and may fall to 40 or 30 beats in the minute, and 
the respirations to as low as 8 per minute. Sleepiness, too, may bo present. 
TheJ.iver.may be normal in size, but is usually slightly enlarged, and the edgo 
can be felt below the costal margin. Occasionally the enlargement is moro 
marked. As a rule the gall-bladder can not be felt. The spleen may be in¬ 
creased in size. The duration of the disease is from four to eight weeks. 
There are mild cases in which tjjja jaundice disappears within two weeks; on 
the other hand, it may peraiitffor three months or even longer. The stools 
should be carefully watched, for they give the first intimation of removal of 
the obstruction. 
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Diagnosis.—The diagnosis is rarely difficult. The pnsot jn young, com¬ 
paratively health y persons, thojnoderate grade of icterus, the absence of-ema¬ 
ciation or of evidences of cirrhosis or cancer, usually make the diagnosis easy. 
Cases which persist for two or three months cause uneasiness, as the suspicion 
is aroused that it may be more than simple catarrh. The absence of pain, tgy| 
negative character of the physical examination) and the maintenance of ifeft 
general nutrition are the points in favor of simple jaundice. There are 
instances in which time alone can determine the true nature of the case. The 
possibility of Weil’s disease must be borne in mind in anomalous types. 

Treatment.—As a rule the patient earn keep on his feet from the outset. 
Measures should be useikto allay the gastric catarrh, if it is present. A dosCt 
3 of calom el may be given, and the bowels kept open subsequently by~salines. 
The patient should not be violently purged, i Bismuth and bicarbonate of soda 
may be given, and the patient should drink freely of the alkaline mineral 
waters, of which Vichy is the best, ‘'irrigation of the largo bowel with cold 
water may be practised. The cold is supposed to excite peristalsis of the gall¬ 
bladder and ducts, and thus aid in the expulsion of the mucus. 

II. Chbonio Catarrtial Angiocholitis. 

This may possibly occur also as a sequel of the acute catarrh. I have never 
met with an instance, however, in which a chronic, persistent jaundice could 
be attributed to this cause. A chronic catarrh always accompanies obstruc¬ 
tion in the common duct, whether by gall-stones, malignant disease, stricture, 
or external pressure. There are two groups of eases: 

(1) With' Complete 038180011011 of the Common Duct. —In this form 
the bile-passages are greatly dilated, the common duct may reach the size of 
thfijiuimh or larger, there is usually dilatation of the gall-bladder and of the 
ducts within the liver. The contents of the ducts and of the gall-bladder are 
a dear, colorless mucus. The mucosa may be everywhere smooth and-not 
ft ynllnn The clear mucus is usually sterile. The patients are the subjects 
of chronic jaundice, usually without fever. 

(2) With Incomplete Obstruction of the Duct. —There is pressure 
on the duct or there are gall-stones, Bingle or multiple, in the common duct or 
in the diverticulum of Vater. The bile-passages are not so much dilated, and 
the contents are-a bile-stained, turbid mucus. The gall-bladder is rarely much 
dilated. In a majority of all cases stones are found in it. 

The symptoms of this type of catarrhal angiocholitis are sometimes very 
distinctive. ' With it is associated most frequently thefso-ealled -hepatic inter¬ 
mittent fever,-recurring attacks of chills^, fever, ancty^weats. We need still 
further information about the bacteriology of these cases. In all probability 
the febrile attacks are due distinctly to infection. I can not too strongly em¬ 
phasize the point that the recurring attacks of intermittent fever do not neces¬ 
sarily mean suppurative angiocholitis. The question will be referred to again 
under gall-stones. 

III. Suppurative and Ulcerative Angiooholiots. 

The condition is a diffuse, pmulent-angiocholitis involving the larger and 
smaller ducts. In a large proportion of all cases there is associated suppura¬ 
tive disease of the gall-bladder. 
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Etiology. —It is the most serious of the, se qu e l s . o f-gall-atones. Occa- 
,wvtlally a diffuse suppurative angiocholitis ^follows the acute infectious chole- 
this, however, is rare, since fortunately in the latter condition the 
duct is usually occluded. l Cancer of the duct^-foreign bodies, such as 
bricoids or fioh bon es, are occasional causes.*. There may be extension from 
s uppurati va, pylephlebitis. In rare instances suppurative cholangitis occurs 
ih the acute infections,jas pneum onia andtjnfluenza. 

The com mon duct is greatly dilated and may reach the size of the index 
finder or "The thumb; the walls are thickened, and there may bn fistulous com- 
JfiMMcations with the stomach, colon, or duodenum. The hepatic duds and 
"war extensions in the liver are dilated and contain pus mixed with bile. On 
Section of the liver small abscesses are seen, which correspond to the dilated 
suppurating ducts. The gall-bladder is usually distended, full of pus, and 
with adhesions to the neighboring parts, or it may have perforated. 

Symptoms. —The symptoms of suppurative cholangitis are usually very 
severe, i A previous history of gall-stones,dhc development of a septic fever, tho 
swelling andttenderness of the liver, the'enlargement of the gall-bladder, and 
thee-loucocytosis arc suggestive features. Jaundice is always present, but is 
»variable. In some cases it is very intense, in others it is slight. There may 
be very little pain. There is;progressive emaciation and,loss of strength. In 
a recent casc graro titis developed on the left side, which subsided without sup¬ 
puration. 

IHceration, stricture, perforation, and fistula; of the bile-passages will be 
considered with gall-stones. 


IY. Acute Infectious Cholecystitis. 

Etiology. —Acute inflammation of the gall-bladder is usually due to bac¬ 
terial invasion, with or without the presence of gall-stones. Three varieties or 
grades may be recognized: The catarrhal, the suppurative, and tho phlegmo¬ 
nous. The condition is very serious, difficult to diagnose, often fatal, and may 
require for its relief prompt surgical intervention. The cases associated with 
gall-stones have of course long been recognized, but we now know that an 
acute infection of the gall-bladder leading to suppuration, gangrene, or per¬ 
foration is by no means infrequent. 

Acute non-calculous cholecystitis is a result of bacterial invasion. The 
colon bacillus, the typhoid bacillus, the pneumococcus and staphylococci and 
streptococci have been the organisms most often found. The frequency of 
gall-bladder infection in the fevers is a point already referred to, particularly 
in typhoid fever. 

Condition of the Gall-bladder. —The organ is usually distended and the 
walls tense. Adhesions may have formed with the colon or the omentum. In 
other instances perforation has taken place and there is a localized abscess, 
or in the more fulminant forms general peritonitis. The contents of the 
organ are usually dark in color, muco-purulent, purulent, or hmmorrhagic. 
In the cases with acute phlegmonous inflammation there may be a very foul 
odor. As Richardson remarks, the cystic duct is often found closed even when 
no stone is impacted. It should be borne in mind that in the acutely dis¬ 
tended gall-bladder the elongation and enlargement may take place chiefly 
upward and inward, toward the foramen of Winslow. 
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Symptoms.-+Severe par oxysm al pain is, as a rule, the first indication, most 
commonly in the right side of the abdomen in the region of the liver. It 
may be in the epigastrium or low down in the region of the appendix. 
“Nausea, vomiting, rise,of.pulse and temperature, prostration, sjjjsteotipsjtf 
the abdomen, rigidity, general tenderness becoming localized ” usually fojtow 
(Richardson). *In this form, without gall-stones, jaundice is not often jjjep- 
ent. The local tenderness is extreme, but it may be deceptive in its situaoffifc 
Associated probably with the adhesion and inflammatory processes between 
the gall-bladder and the bowel arc the intestinal symptoms, and there may be 
complete stoppage of gas and feces; indeed, the operation for acute obstruc¬ 
tion has been performed in several cases. The distended gall-bladder may 
sometimes bo felt. As sequels there may be serious distention or empyema. 

Diagnosis.—Tlio diagnosis is by no means easy. The symptoms may not 
indicate the section of the abdomen involved. In two of our cases and in three 
of Richardson’s appendicitis was diagnosed; in two of his cases acute intes¬ 
tinal obstruction was suspected. This was the diagnosis in a case of acute 
phlegmonous cholecystitis which I reported in 1881. The history of the eases 
is often a valuable guide. Occurring during the convalescence from typhoid 
fever, after pneumonia, or in a patient with previous cholecystitis, such a 
group of symptoms as mentioned would be highly suggestive. The differen¬ 
tiation of the variety of the cholecystitis can not be made. In the acute sup¬ 
purative and phlegmonous forms the symptoms are usually more severe, per¬ 
foration is very apt to occur, with local or general peritonitis, and qpless 
operative measures are undertaken death ensues. 

There is an acute cholecystitis, probably an infective form, in which the 
patient has recurring attacks of pain in the region of the gall-bladder. The 
diagnosis of gall-stones is made, but an operation Bhows simply an enlarged 
gall-bladder filled with mucus and bile, and the mucous membrane perhaps 
swollen and inflamed. In some of these cases gall-stones may have been pres¬ 
ent and have passed before the operation. 

V. Canoeb op the Bile-passages. 

Females suffer in the proportion of 3 to 1 (Musser), or 4 to 1 (Ames). 
In cases of primary cancer of the bile-duct, on the other hand, men and women 
appear to be about equally affected. In Musser’s series 65 per cent of the 
cases occurred between the ages of forty and seventy. The association of 
malignant disease of the gall-bladder with gall-stones has long been recog¬ 
nized. The fact is well put by Kelynack as follows: “ While gall-stones are 
found in from 6 to 12 per cent of all general cases (that is, coming to autopsy), 
they occur in association witli cancer of the gall-bladder in from 90 to 100 
per qent” In Futterer’s series calculi were present in 70 per cent. 

The exact nature of the association is not very clear, but it is usually re¬ 
garded as an effect of the chronic irritation. On the other hand, it is urged 
that the presence o| the malignant disease may itself favor the production of 
gall-stones. Histologic ally. “ carcino ma of the gall-bladder varies much, both 
in the form of the cells and in (heir structural arrangement; it may be either 
columnar or spheroidal-celled ” (Rolleston). The fundus is usually first 
*• involved in the gall-bladder, and in the ducts the ductus communis choledochus. 
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When the disease involves the gall-bladder, a tumor can lie de ieetetl e y- 
tendinfrjtitfnTjftlly -dffwtnwartL.and inward-toward fhe na ygl, variable in slie, 
occasionally very large, due either to great distention of the gall-bladder or 
to involvement of contiguous parts. It is usually very firm and hard. 

Among the important symptoms are jaundice, which was present in 69 
per cent of Musset’s cases p ain, often of great severity and pa roxys mal in 
character. ,. The pain andit endernc ss on pressure persist in the intervals be- 
t#oen the paroxysmal attacks. Tn one of my three eases, which Ames reported, 
there was a very -profound anmmia, but^m absence of jaundice throughout.. 
,SGallstones were present in two of the eases, and a history of gall-stone attacks 
was obtaingd from the third. When the liver becomes involved the picture is 
•that of carcinoma of the organ. 

Primary malignant disease in the bile-ducts is less common, and rarely 
forms tumors that can be felt externally. The tumor is usually in the com¬ 
mon duct, 57 of 80 cases collected by Holleston. Kolynack gives very fully 
a nhmber of important points in the differential diagnosis between tumors 
in the duct and tumors in the gall-bladder. There is usually an early, intense, 
and persistent jaundice. The dilated gall-bladder may rupture. At best the 
diagnosis is very doubtful, unless cleared up by an exploratory operation. A 
very interesting form of malignant disease of the duets is that which involves 
the diverticulum of Vater. Rolleston has collected 16 eases. An elderly 
Woman was admitted under my care with jaundice of some months’ duration, 
without pain, with progressive emaciation, and a greatly enlarged gall-bladder. 
My eolleague, Halsted, operated and found obstruction at the orifice of the 
common duct. He opened the duodenum, removed a cylindrical-celled epi¬ 
thelioma of the ampulla of Vnter, and stitched the common duct to another 
portion of the duodenum. The patient made an uninterrupted recovery, and, 
fourteen weeks after the operation, had gained twenty-five pounds in weight 
and passed bile with the faeces. A year later death occurred from secondary 
disease of the head of the pancreas. 

VI. Stenosis and Obstruction of toe Bile-duots. 

Stenosis. —Stenosis or complete occlusion may follow ulceration, most com¬ 
monly after the passage of a gall-stone. In these instances the obstruction is 
usually situated low down in the common duet. Instances are extremely rare. 
Fnrpjyp Wlina such as the seeds of various fruits, may enter the duet, and 
occasionally round-worms crawl into it. Liver-flukes and echinococci are rare 
causes of obstruction in man. 

Obstruction. —Obstruction by pressure from without is more frequent. 
Cancer of the head of the janereasTl^ 71 ^" Wj fomnm inte rstitial inflamma¬ 
tion, may compress the terminal portion of the duct; rarely.^caaeer of the 
PjfUwis. ^ S eco ndary involvement of the lymph-glg pds of the liver is a common 
caus e of o cclusion of the duct, and is met with ift many coses of cancer of the 
stomach and other abdominal organs.i'*Ra«a-(auisea_oi.obstruction, ace .an?u- 
ris m of a branch of t he eceligc axis of jtba_aorta/Bnd pressure of very large 
ahdnmjnftl Ipmo ST*"** 

Symptoms. —The symptoms produced are those ^ffchronic obstructiyejaun- 
difif At first, the liver is usually enlarged, but in chronic cases it roay^be 
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reduced-in size, and be found of a deeply bronzed color. The hepatic inter¬ 
mittent fever is not often associated with complete occlusion of the duct from 
any cause, but it is most frequently met with in chronic obstruction by gall¬ 
stones. Permanent occlusion of the duct terminates in death. In a majority 
of the cases the conditions which lead to the obstruction are in themselves fatal. 
The liver, which is not necessarily enlarged, presents a moderate grade of cir¬ 
rhosis. Cases of cicatricial occlusion may last for years. * A patient under my 
care, who was permanently jaundiced for nearly three years, had a fibroid 
occlusion of the duct. 

Diagnosis. —The diagnosis of the nature of the occlusion is often very diffi¬ 
cult. t AJhistory of colic, Jaundice of varying intensity,.p aroxy sms of pain, and 
intermittent fever points to gall-stones. In cancerous obstruction the ttjimor 
mass can sometimes be felt in the epigastric region. In cases in which the 
lymph-glapda in the transverse fissure are cancerous, the primary disease may 
be in the pelvic organs or the rectum, or there may be a limited cancer of the 
stomach, which has not given any symptoms. In these cases the examination 
of the other lymphatic glands may be of value. In a man who came under 
observation with a jaundice of seven weeks’ duration, believed to be catarrhal 
(as the patient’s general condition was good and he was not said to have lost 
fiesh), a small nodular mass was detected at the navel, which on removal 
proved to be scirrhus. Involvement of the clavicular groups of lymph-glands 
may also be serviceable in diagnosis. The gall-bladder is usually enlarged in 
obstruction of the common duct, except in the cases of gall-stones (Courvoi- 
sier’s law). Great and progressive enlargement of the liver with jaundice 
and moderate continued fever is more commonly met with in cancer. 

Congenital obliteration of the ducts is an interesting condition, of which 
there are some 60 or 70 cases on record. It may occur in several members 
of one family. Spontaneous hajmorrhages are frequent, particularly from the 
naxel. The subjects may live for three or even eight weeks. The liver is usu¬ 
ally cirrhotic and the spleen is enlarged. Rollcston suggests that the disease 
is primarily a congenital cirrhosis with consecutive involvement of the ducts. 
For a recent careful consideration of the subject, see John Thomson’s article 
in Allbutt’s System of Medicine. 

VI. CHOLELITHIASIS. 

No chapter in medicine is more interesting than that which deals with the 
question of gall-stones. , Few affections present so many points for study— 
chemical, bacteriological, pathological, and clinical. The past few years have 
seen a great advance in our knowledge in two directions: First, as taihe mode 
of formation of the stones, and, secondly, as to the surgical treatment of the 
egaes. The recent study of the origin of stones dates from Naunyn’s work in 
lUTl. Marion Sims’s suggestion that gall-stones came within the sphere of 
the surgeon has been most fruitful. 

Origin of Oall-stones. —Two important points with reference to the for¬ 
mation of calculi in the bile-passages were brought out by Naunyn: (o) The 
origin .of the cholesterin of the bile, as well as of the lime salts from the mu¬ 
cous membrane of the biliary passages, particularly when inflamed; and (6) 
the remarkable association of micro-organisms with gall-stones. It is stated 
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that Bristowe first notic ed jhajorigia of eliolesterin in the gall-bladder itself, 
but Naunyn’s observations showed that both the eliolesterin and the lime were 
in great part a production of the mucosa of the gall-bladder and of the bile- 
ducts, particularly when in a condition of catarrhal inflammation excited by 
the presence of microbes. According to the views of this author, the lithoge- 
nous catarrh (which, by the way, is quite an old idea) modifies materially the 
chemical constitution of the bile and favors the deposition about epithelial 
dilris and bacteria of the insoluble salts of lime in combination with the bili¬ 
rubin. Welch and others have demonstrated the presence of micro-organisms 
in the centre of gall-stones. Three additional points of interest may be re¬ 
ferred to: 

First, the demonstration that the gall-bladder is a peculiarly favorable 
habitat for micro-organisms. The colon bacilli, staphylococci, streptococci, 
pneumococci, and the typhoid bacilli have all been found here under varying 
conditions of the bile. A remarkable fact is the length of time that they may 
live in the gall-bladder, as was first demonstrated by Blaehstein in Welch’s 
laboratory. The typhoid bacillus has been isolated in pure culture seven years 
after an attack. 

Secondly, the experimental production of gall-stones has been successfully 
accomplished by (lilbert and Fournier by injecting micro-organisms into tho 
gall-bladder of animals. 

Thirdly, the association of gall-stones with the specific fevers. Bernhcim, 
in 1889, first called attention to the frequency of gall-stone attacks after 
typhoid. Since (hat time Dufort has collected a series of cases, and Chiari, 
Mason, and Cainac have called attention to the great frequency of gall-bladder 
complications during and after this disease. 

While it is probable that a lithogenous catarrh, induced by micro-organ¬ 
isms, is the most important single factor, there are other accessory causes of 
great moment. 

Country. —Gall-stones are loasL.frequent in the United States than in Ger- 
njjfty, 6.94 to 12 per cent (Mosher). They are less common in England than 
on (bp Contin ent. Cholelithiasis is found in India. 

Age .—Nearly 50 per cent of all (he cases occur in persons above forty 
years of age. They are rare under twenty-five. They have been met with in 
the new-born, and in infants (John Thomson). 

Sex. —Three-fourths of the cases occur in women. Pregnancy has an im¬ 
portant influence. Kaunyn states that 90 per cent of women with gall-stones 
have borne children. 

All conditions which favor stagnation of bile in the gall-bladder predispose 
to the formation of stones. Among these may be mentioned corset-wearing, 
enter optosis. nephroptosis, and occupations requiring a “leaning,forward 
position. Lack of exercise, sedentary occupations, particularly when com¬ 
bined with over-indulgence in food, constipation, depressing mental emotions 
are also to be regarded as favoring circumstances. The belief prevailed for¬ 
merly that there was a lithiac diathesis closely allied to that of g° u t- 

Physical Characters of Gall-stones.— -They may be single, m which case 
the stone is usually ovoid and may attain a very large size. Instances are on 
record of gall-stones measuring more than 5 inches in length, they may be 
extremely numerous, ranging from a score to several hundreds or even severa 
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thousands, in which case the stones are very small. When moderately numer¬ 
ous, they show signs of mutual pressure and have a polygonal form, with' 
smooth facets; occasionally, however, five or six gall-stones of medium size 
are met with in the bladder which are round or ovoid and without facets. 
They are sometimes mulberry-shaped and very dark, consisting largely ofbile- 
pigments. Again there are small, black calculi, rough and irregular in shape, 
and varying in size from grains of sand to small shot. These are sometimes 
known as gall-sand. On section, a calculus contains a nucleus, which consipfs 
of bile-pigment, rarely a foreign body. The greater portion of the stones-is 
made up of cholesterin, which may form the entire dblculus and is arranged 
in concentric laminae showing also radiating lines. Salts of lime and mag¬ 
nesia, bile acids, fatty acids, and traces of iron and copper are also found in 
them. Most gall-stones consist of from 70 to 80 per cent of cholesterin, in 
either the amorphous or the crystalline form. As above stated, it is sometimes 
pure, but more commonly it is mixed with the bile-pigment. The outer layer 
of the stone is usually harder and brownish in color. 

The Seat of Formation .—Within the liver itself calculi are occasionally 
found, but are here usually small and not abundant, and in the form of ovoid, 
greenish-black grains. 4J ar S§ majority of all calculi are formed within the 
gajpUiladder. The stones in the larger ducts have usually had their origin in 
the gall-bladder. 

Symptoms.—In a majority of the cases, gall-stones cause no symptoms. 
The gall-U^der will tolerate the presence of large numbers for an indefinite 
period o&&9b,. and post-mortem examinations show that they are present in 
25 per cent of all wqpien over sixty years of age (Naunyn). Moynihan claims 
that in most cases there are early symptoms—a sense of fulness, weight, and 
oppression in the epigastrium; a catch in the breath, a feeling of faintness 
or nausea, and a •chilliness after eating, Attacks of indigestion are common. 
I have seen two cases with obstinate attacks of urticaria. I have had many 
cases in which the most careful inquiry failed to elicit the existence of any 
symptoms prior to the attack of colic. 

The French writers have suggested a useful division, dealing with the main 
symptoms of cholelithiasis, into (1) the aseptic, mechanical accidente in .con¬ 
sequence of migration of the stone or of obstruction, either in the dnets-or in 
the intestines; (2) the septic, infectious accidents, either local (the angio- 
cholitis and cholecystitis with empyema of the gall-bladder, and the fistulas 
and abscess of the liver and infectioh of the neighboring parts) or general, 
the biliary fever and the secondary visceral lesions. 

1. Biliary Colic. —Gall-stones may become engaged in the cystic or the 
common duct without producing pain or severe symptoms. More commonly 
the passage of a stone excites the violent symptoms known as biliary colic. The 
attack sets in abruptly withy agonizing' p ain in the right hypochondriac region, 
which radiates to the shoulder, or is veiy intense in the epigastric and in the 
lower thoracic regions. It is often associated with aw igor a nd ayise jjLtern- 
perature from 102° to i$H°. The pain is usually so intense that the patient 
rolls about in agony. fJTlicre are YfiBUting&firofuse sweating, and^rreaLdepies- 
sion of Jhe circulation. There may be market^ tenderness jn the, region of the 
ljyerj which may be enlarged, and thergall-bladdcr may become palpable and 
very tender. In other cases the fever is more maTked.l.Thfl spleen is enlarge d 
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(Naunyn) and tl$ urine c ontains albumin with red blood-cospuseles. Ortner 
holds that chal&cystifiis acuta, occurring in connection with gall-stones, is a 
septic (bacterial) infection of the bile-passages. The symptoms of acute infec¬ 
tions cholecystitis and those of what we call gall-stone colic arc very similar, 
and surgeons have frequently performed cholecystotomy for the former condi¬ 
tion, believing calculi were present. In a large number bf the casesfij aundice 
occurs, but it is not a necessary symptom. Of course it does not happen (lur¬ 
ing - the passage of the stone through the cystic duct, but only when it becomes 
lodged in the common duct. The pain is due (a) to the slow progress in the 
cystic duct, in which the stone takes a rotary course owing to the arrangement 
of the Heisterian valve;'the cystic duct is poor in muscle fibres but rich in 
ne rves an d ganglia; (b) to the acute inflammation which usually accompanies 
an attack; (c) to the stretching and distention of the gall-bladder by retained 
secretions. 

Thfi attack varies in duration. It may last for It few hours, several days, 
or even a-week-or more. If the stone becomes impacted in the orifice of the 
couugon duct, the jaundice becomes intense; much more commonly it is a ' 
slight transient icterus. The attack of colic may be repeated at intervals for 
some time, but finally the stone passes and the symptoms disappear. 

Occasionally uccidents occur,/such as rupture of the duct withjfgtal peri¬ 
tonitis. ^Fatal syncope during an attack, and the occurrence of repeated con¬ 
vulsive. seizures have come under my observation. These are, however, rare 
events. If Palpitation and distress about the heart may be present, and occa¬ 
sionally a mitral murmur occurs during the paroxysm, but the cardiac condi¬ 
tions described by some writers as coming on acutely in biliary colic are possi¬ 
bly pre-existent in these patients. 

The diagnosis of acut^hepatic colic is generally easy. «The pain is in the 
upper abdominal and thoracic regions, whereas the pain in nephritic colic is 
in the lower abdomen. - L A chill, with fever, is much more frequent in biliary 
colie than in gastralgia, with which it is liable, at times, to be confounded. 
A history, of previous attacks is an important guide, and „thu .occurrence of 
jaundice, however slight, determines the diagnosis. To look for the gall-stones, 
tKeUfpols should be thoroughly mixed with water and carefully filtered through 
a narrow-meshed sieve. Pseudo-biliary colic is not infrequently met with in 
nervous women, and the diagnosis of gall-stones made. £ This nervous hepatic 
c olic m ay be periodical; the pain may bq irwjhe right side and radiating; some¬ 
times associated with other nervous phenomena, often excited by emotion, tire, 
or excesses. The liver may be tender, but there are neither icterus nor inflam¬ 
matory conditions. The combination of colic and jaundice, so distinctive of 
gall-stones, is not always present. The painsjnay be not colicky, but more 
co nstant and dragging in character. Of SO cases operated upon by ltiedel, 10 
had not had colic, only 14 presented a gall-bladder tumor, while a majority 
had not had jaundice. A remarkable xanthoma of the bile-passages has been 
found in association with hepatic colic. I have already spoken of the diagno¬ 
sis of acute cholecystitis from appendicitis and obstruction of the bowels. Re¬ 
curring attacks of pain in the region of the liver may Allow adhesions between 
the gall-bladder and adjacent parts. 

2. OBBTKDonoN of thb Cystxo Duct.—T he effects may be thus enumer¬ 

ated: ’ ‘ 
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(a) Dilatation of the gall-bladder—hydrops vesicse fclletc. In acute ob¬ 
struction the contents are bile mixed with much mucus or muco-puruleat mate¬ 
rial. In chronic obstruction the bile is replaced by. a clear fluid mucus. This 
is an important point in diagnosis, particularly as a dropmcal gall-bladder may 
‘form a very large tumor. The reaction is not always eonstant. It is ejjher 
alkaline nr neutral ; the consistence is thin and jnnenifl. ^Albumin is usually 
present. A diluted gall-bladder may reach an enormous size, and in onn. in¬ 
stance Tait found it occupying the greater part of the abdomen. In such 
cases, as is not unnatural, it has been mjgtftVl™ fnT nT> nTOTiaTI I have 

described a case in which it was attached to the right broad ligament. The 
dilated gall-bladder can usually be felt below the edg^of the liver, and in many 
instances it has a characteristic outline likq a gourd. An enlarged and relaxed 
organ may not bo palpable, and in acute cases the distention may be upward 
toward the hilus of the liver. The dilated gall-bladder usually projects directly 
downward, rarely to one side or the other, though occasionally toward the mid¬ 
dle line. It may reach below the navel, and in persons with thin walls the 
outline can be accurately defined. Eiedel has called attention to a tongue-like 
projection of the anterior margin of the right lobe in connection with enlarged 
gall-bladder. It is to be remembered that .distention of the g all-bladder may 
ocqxr wiihou.t_ jaundice; indeed, the greatest enlargement has been met with 
in .such cases. 

Gall-stone crepitus may be felt when the bladder is very full of stones and 
its walls not very tense. It is rarely well felt unless the abdominal walls arc 
much-relaxed. It may be found in patients who have never had any symptoms 
of cholelithiasis. 

*. {$) Acute cholecystitis. The simple form is common, and to it are due 
probably very many of the symptoms of the gall-stone attack. Phlegmonous 
cholecystitis is rare; only seven instances are found in the enormous statis¬ 
tics of Courvoisier. It is, however, much more common than these figures 
indicate. Perforation may occur with fatal peritonitis. 

(c) Suppurative cholecystitis, empyema of the gall-bladder, is much more 
common, and in the great majority of cases is associated with gall-stones—41 
in 55 cases (Courvoisier). There may be enormous dilatation, and over a litre 
of pus has been found. Perforation and the formation of abscesses in the 
neighborhood are not uncommon. 

(d) Calcification of the gall-bladder is commonly a termination of the 
previous condition. , There are two separate forms: incrustation of the mucosa 
with lime salts and the true infiltration of the wall with lime, the so-called 
ossification. 

(e) i Atrophy of the gall-bladder. This is by no means uncommon. The 
organ shrinks into a small fibroid mass, not larger, perhaps, than a good-sized 
pea or walnut, or even has tho form of a narrow fibrous string; more com¬ 
monly the gall-bladder tightly embraces a stone. This condition is usually 
preceded by hydrops of the bladder. 

Occasionally the gall-bladder presents diverticula, which may be cut off 
from the main portion, and usually contain calculi. 

(3) Obstruction or the Common Duct. —There may be a single stone 
tightly wedged in the duct in any part of its course, or a series of stones 
sometimes extending into both hepatic and cystic ducts, or a stone lies in 
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the diverticulum of Vater. There are three groups of cases: (a) In rare in¬ 
stances a stone tightly corks the common duct, causing permanent occlusion; 
or it may partly rest in the cystic duct, and may have caused thickening of 
the junction of the ducts; or a big stone may compress the hepatic or upper' 
part of the common duct. The jaundice is deep and enduring, and there are 
no septic features. The pains, the previous attacks of colic, aftd the absence 
of enlarged gall-bladder help to separate the condition from obstruction by 
new growths, although it can not be differentiated with certainty. The ducts 
are usually much dilated and everywhere contain a clear mucoid fluid. 

( b) Incomplete obstruction, with infective cholangitis. There may be a 
scries of stones in the common duct, a single stond which is freely movable, 
or a"stone (ball-valve stone) in the diverticulum of Vater. These conditions 
may be met with at autopsy, without the subjects having had symptoms point¬ 
ing to gall-stones; but in a majority of cases there are very characteristic 
features. 

The common duct may bo as large as the thumb; tho hepatic duct and 
its branches through the liver may bo greatly dilated, and the distention may 
be even apparent beneath the liver capsule. Great enlargement of the gall¬ 
bladder is rarer. The mucous membrane of the ducts is usually smooth and 
dear, and the contents consist of a thin, slightly turbid bile-stained mucus. 

Naunyn has given the following as the distinguishing signs of stone in 
th e comm on duct: “(1) The continuous or occasional presence of bile in 
the faeces; (2) distinct variations in the intensity of the jaundice; (3) normal 
size or only slight enlargement of the liver; (4) absence of distention of the 
gall-bladder; (5) enlargement of the spleen; (6) absence of ascites; (7) pres¬ 
ence of febrile-disturbance; and (8) duration of the jaundice for more than 
' year.” 

In connection with the ball-valve stone, which is most commonly found 
in Jhfi.diverticulum of Vater, though it may be in the common duct itself, 
there is a special symptom group: (a) Ague-like paroxysms, chills, fever, and 
sweating; the hepatic intermittent fever of Charcot; (b) jaundice of varying 
intensity, which persists for months or even years, and deepens after each par¬ 
oxysm; (c) at the time of the paroxysm, pains in the region of the liver with 
gastric disturbance. These-syiap tarns-may contin ue on a ail off, for three or. 

-of- su ppur ative cholangitis. In one of 
hepatic intermittent fever existed from 
July, 1879, until August, 1882; the patient recovered and still lives. The 
condition has lasted from eight months to three years. The rigors are 
of intense severity, and the temperature rises to 103° or 105°. The chills 
may recur daily for weeks, and preaent_a. tertian or quartan,type, so that 
they q~ often nttriHM to- malaria, with which, however, they have no con¬ 
nection. The jaundice ia. variable, and deepens after each paroxysm. The 
itching may be most intense. Pain, which is sometimes severe and colicky, 
does not always occur. There may be marked vomiting and nausea. As a 
foie there is no progressive deterioration of health. In the intervals between 
ll'-o attacks the temperature is normal. 

The clinical history and the post-mortem examinations in my cases show 
conclusively that this condition may persist for years without a trace of sup¬ 
puration within the ducts. There must, however, be an infection, such as may 


my cases the jaundice and recurring 



554 


DISEASES OF THE DIGESTIVE SYSTEM. 


exist for years in the gall-bladder, without causing suppuration. It is prob¬ 
able that the toxic symptoms develop only when a certain grade of tension 
is reached. v 

An interesting and valuable diagnostic point is the pbsence of dilatation 
.of ft 1 ” in maea of obstruction froiAtonp—Courvoiflifirl fl rul e. 

lEcklin, who hhs recently reviewed this point, finds that of 172 cases of obstruc¬ 
tion of the common duct by calculus in 34 the gall-bladder was normal, in 110 
it was contracted, and in 28 it was dilated. Of 139 cases of occlusion of the 
common duct from other causes the gall-bladder was normal in 9, shrunken 


in 9, and dilated in 121. 

(c) Incomplete obstruction, with suppurative cholangitis. When suppu¬ 
rative cholangitis exists the nuispsa is thickened, often eroded or ulcerated; 
there may be extensive suppuration in the ducts throughout the liver, and even 
empyema of the gall-bladder. Occasionally the suppuration extends beyond 
the ducts, and there is localized liver abscess, or there is perforation of the 
gall-bladder with the formation of abscess between the liver and stomach. 

Glinkally it is characterized.by a fever which may be intermittent, but 
more commonly is remittent and without prolonged intervals of appexia. 
The. jaundice is rarely so intense, nor do we see the deepening of the color 
after the paroxysms. There is u sually g reater enlargement of the liver, and 
tenderness and more definite signs of septicaemia. The cases run a shorter 
course,'an 5 recovery-never takes place. 

(4) Tub Mouk Remote Effects of Gall-stones.—( a) Biliary FistuUr. 
These are not uncommon. There may, for instance, be abnormal communica¬ 
tion between the gall-bladder and the hepatic duet or the gall-bladder and a 
cavity, in the liver itself. More rarely perforation occurs betvjecn the common 
duct and the portal vein. Of this there are at least four instances on record, 
among them the celebrated case of Ignatius Loyola. Perforation intfl.thc 
a hrlominal cavi ty is not uncommon; 119 cases exist in the literature (Cour- 
voisier), in 70 of which the rupture occurred directly into the peritoneal cav¬ 
ity; in 49 there was an encapsulated abscess. Perforation may take place 
from an intrahepatic branch or from the hepatic, common, or cystic duels 
Perforation from the gall-bladder is the most common. 

Fistulous communications between the bile-passages and the gastrointes¬ 
tinal canal are frequent. Openings into the stomach are rare. Between th< 
duodenum and bile-passages they are much more common. Courvoisier has 
collected 10 instances of communication between the ductus communis anc 


the duodenum, and 73 cases between the gall-bladder and the duodenum 
Communication with the ileum and jejunum is extremely rare. Of fistulom 
opening into the colon 39 cases are on record. These communications car 
rarely be diagnosed; they may be present without any symptoms whatever 
It is probably by ulceration into the duodenum or colon that the large gall 


stones escape. 

Occasionally the urinary passages may he opened in jo aqd the stones Jl8' 
be found, id.the bladder. Many instances are on record _of_hstnlm.hetw< ! ' 
the bile-passages and the lungs, Courvoisier has collected 24 cases, to whirl 
list J/ E. Graham has added 10, including 2 cases of his own. (Trans. « 
Assoc, of Am. Physicians, xiii.) Bile may be coughed up with the expw 
toration, sometimes in considerable quantities. 
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O f . all .fis tulous . comm unications the external or cutaneous is the most com¬ 
mon. Courvoisicr’s statistics number 184 cases, in 50 per cent of which the 
perforation took placf in the right hypochondrimn; in 29 per cent in the 
region of the navel. The number of stones discharged varied from one or* 
two to many hundreds. i%tecovery took place in 18 cases; some'with, some 
without operation. 

(6) Obstruction of the Bowel by Qall-stones. —Reference has already Ihhui 
made to this; its frequency appears from the fact that of 295 cases of obstruc¬ 
tion, occurring during eight years, analyzed by Fitz, 22 were by gall-stone, 
(jourvoisier’s statistics give a total number of 181 cases, in (i of which the 
calculi had a peculiar situation, as in a diverticulum or in the appendix. Of 
the remaining 125 eases, in 70 the stone was spontaneously passed, usually 
with severe symptoms. The post-mortem reports show that in some of these 
cases even very large stones have passed per vinrn nalnralcm, as the gall-duct 
has been enormously distended, its orifice admitting the finger freely. This, 
however, is extremely rare. The stones have been found most commonly in 
the ileum. 


Treatment of Gall-stones and their Effects. —In an attack of binary colic 
the patient should be kept under morphia, given hypodermically, in quarter- 
grain doses. In an agonizing paroxysm it is well to give a win If or two of chlo¬ 
roform until the morphia has had time to act. Great relief is experienced 
from the hot bath and from fomentations in the region of the liver. The 
patient should be given laxatives and should drink copiously of alkalino 
miners^waters. Olive oil has proved useless in my hands. When taken in 
large quantities, fatty concretions arc passed with the stools, which have been 
regarded as calculi; and concretions due to eating pears have been also mis¬ 
taken, particularly when associated with colic attacks. Since the days of 
Durande, whose mixture of ether and turpentine is still largely used in France, 
various remedies have been advised to dissolve the stones within the gall-blad¬ 


der, none of which are efficacious. 

The diet should be regulated, the patient fili&ukl take regular exercise and 
avoid, as much as possible, the starchy and saccharine foods. The soda salts 
recommended by Prout are believed to prevent the concentration of the bile 
and the formation of gall-stones. Either the sulphate or the phosphate may 
he taken in doses of from 1 to 2 drachms daily. For the intolerable itching, 
McCall Anderson’s dusting powder may be used: starch, an ounce; camphor, 
adrachm and a half; and oxide of zinc, half an ounce. Some of this should- 
he finely dusted over the skin with a powder-puff. Powdering with starch, 
strong alkaline baths (hot), pilocarpin hypodermically (gr. 5-5), and anti- 
pyrin (gr. viij), may be tried. Ichtliyol and lanolin ointment sometimes gives 
relief. 


Exploratory puncture, as practised by the elder Pepper, in 1857, in a case of 
p mpyema of the gall-bladder, and by Bartholow in 1878 is not now often done. 
Aspiration is usually a safe procedure, though a fatal result has followed. 

The surgical treatment of gall-stones has of late years made rapid prog¬ 
ress. The operation of cholecystotomy, or opening the gall-bladder and remov¬ 
ing the stones, which was advised by Sims, has been remarkably successful. 
The removal of the gall-bladder, cholecystectomy, has also been practised with 
success. The iurtj pfltjnng far nparnticn arc: (a) Repeated attacks of gall-stone 
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colic. The operation is now attended with such slight risk that the patient 
is much safer in the hands of a surgeon than when left to Nature, with the 
feeble assistance of drugs and mineral waters. (6) The presence of a, dis¬ 
tended gall-bladder, associated with attacks of pain or with fever, (c) When 
a gall-stone is permanently lodged in the common duct, and the group of 
symptoms above described are present, the question, then, of advising opera-' 
tion depends largely upon the personal methods and success of the surgeon 
%ho is available. 

In 1,000 consecutive operations for gall-stone disease the brothers Mayo, 
of Rochester, Minn., had 50 deaths, 5 per cent. In 073 cases of cholecystot- 
omy the mortality was only 2.4 per cent. In 186 cholecystectomies the mor¬ 
tality was 4.3 per cent. In 137 operations for stone in the common duct the 
mortality was 11 per cent. 

vn. THE CIRRHOSES OF THE LIVER. ’ 

General Considerations. —The many forms of cirrhosos of the liver have 
one feature in common—an increase in the connective tissue of the organ. 
In fact, we use the term cirrhosis (by which Lacnnec characterized the tawny, 
yellow color of the common atrophic form) to indicate similar changes in 
other organs. 

The cirrlioses may be classified, etiologically, according to the supposed 
causation; anatomically, according to the structure primarily involved; or 
clinically, according to certain special symptoms. 

Etiological Classification. —1. Toxic Cirrhosis.-* ^Alcohol is the ehiei; cause 
of cirrhosis of the liver. Other poisons, such asrlead and the toxic products 
of faulty metabolism in- gout,(diabetes^ rickets, and^indigestion, play a minor 
role. 

2. Infectious Cirrhoses. —With many of the (specific fevers necrotic 
changes occur in the liver which, when wide-spread, may be followed by cirrho¬ 
sis. Possibly the hypertrophic cirrhosis of Hanot and other forms met with 
in early life are due to infection, i The malarial cirrhosis is a well-recognized 
variety. ;jThe syphilitie poison produces a very characteristic form. 

3. Cirrhosis from chronic congestion of the blood-vessels in heart-disease 
—the cardiac liver. 

4. Cirtkasis from chronic obstruction of the bile-duds, a form of very 
slight clinical interest. In anthracoais the carbon pigment may reach the liver 
in large quantities and be deposited in the connective tissue about the portal 
canal, leading to cirrhosis (Welch). 

Anatomical Classification. —1, Vascular cirrhoses, in which the new 
growth of connective tissue has its starting point about the finer branches of 
the portal or hepatic veins. 

2. Biliaryt cirrhoses, in which the process is supposed to begin about the 
finer bile-ducts, as in the hypertrophic cirrhosis of Hanot and in the form from 
obstruction of the larger ducts. 

3. Capsular cirrhoses, a perihepatitis leading to great thickening of the cap¬ 
sule and reduction in the volume of the liver. 

Clinical Clanilloation.—For practical purposes we may recognize the fol¬ 
lowing varieties of cirrhosis of the liver: 
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L -The alcoholic cirrhosia_Qi Laennec, including with tliis the fatty cir¬ 
rhotic liver. 

. 2. The hypertrophic cirrhosis of Hanot. 

8. Syphilitic cirrhosis. 

4. Capsular cirrhosis—chronic’perihepatitis. 

Other forms, of slight clinical interest, are considered elsewhere under dia¬ 
betes, malaria, tuberculosis, and heart-disease. The cirrhosis from malaria, 
upon which the French writers lay so much stress (one describes thirteen vari-, 
etiesl), is excessively rare. In our large experience with malaria during the 
past fifteen years not a single case of advanced cirrhosis due to this cause has 
been seen in the wards or autopsy-room of the Johns Hopkins Hospital. 

1. Alcoholk; Cirrhosis. 

Etiology. —The disease occurs'most frequently in middle-aged males who 
have been addicted to drink. Whisky, gin, and‘brandy are more |»tcnt to 
cause cirrhosis than beer. It is jnore common in countries in which strong 
spirits are used than in those in which malt liquors arc taken. Among 1,000 
autopsies in my colleague Welch’s department of the Johns Hopkins Hospital 
there were 00 cases of small atrophic liver, and 8 eases of the fatly cirrhotic 
organ. Lancereaux claims that the ulu.ordinaire of France is a common cause 
of cirrhosis. Of 210 cases, excess in wine alone was present in OS cases. \ llo 
thinks it is4he sulphate of potash in the plaster of Paris used to give the 
“ dry ” flavor which damages the liver. 

Cirrhosis of the liver in young children is not very rare, rainier Howard 
collected 63 cases, to which Hatfield added 93 and Musser 529. In a certain 
number of the cases there is an alcoholic history, in others syphilis has been 
present, while a third group, due to the poisons of the infectious diseases, 
jmbraces a certain number of the cases of Hanot’s hypertrophic cirrhosis. 

Morbid Anatomy. —Practically on the post-mortem table we see alcoholic 
nrrhosis in two well-characterized forms: 

i The Atbophic Cirrhosis of Laennec. —The organ is greatly reduced in 
size and may be deformed. The weight is sometimes not more than a pound 
or a pound and a half. It presents numerous granulations on the surface; 
is firm, hard, and cuts with "great resistance. The substance is seen to bo 
j made up of greenish-yellow islands, surrounded by grayish-white connective 
tissue. W. G. MacCallum has shown that regenerative changes in the cells 
are almost constantly present. This yellow appearance of the liver induced 
Laennec to give to the condition the name of cirrhosis. Apart from the fatty 
liver there may be enlargement as pointed out by Foxwell and Kolleston. 

•?_ The Fatty Cirrhotic Liver. —Even in the atrophic form the fat is in¬ 
creased, but in typical examples of this variety the organ is not reduced in 
size, but ia enlarged, smooth or very slightly granular, amende, yellowish-white 
•n color, and resembles an ordinary fatty liver. It is, however, film, cuts, with 
resistance, and microscopically shows a great increase in the connective tissue. 
This form occurs most frequently in beer-drinkers. ^ 

The two essential elements in cirrhosis are destruction of liver-cells and 
obstruction to-the portal circulation. 

In an autopsy on a case of atrophic cirrhosis the peritonamm is usually 
found to contain a large quantity of fluid, the membrane is opaque, and there 
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i chronic catarrh of tlie stomach and of the small intestines. The sple en is 
nlarged, in part, at least, from the chronic congestion, possibly due in part 
)a“ vital reaction,” to a toxic influence (Parkes Weber)., Thejj&ncreas fre- 
uently shows chronic interstitial changes. ■' The kidneys are sometimes cir- 
hotic, the bases of the lungs may be much compressed by the ascitic fluid, the 
leart often shows marked degeneration, and arterio-sclerosis is usually present, 
^remarkable feature is the association of acute tuberculosis with cirrhosis, 
n seven cases of my series the patients died with either acute tuberculous peri- 
onitis or acute tuberculous pleurisy. Eolleston has found that tuberculosis 
vas present irUK per cent of 706 fatal cases of cirrhosis. Peritoneal tuber- 
:ulosis was found in 9 per cent of a series of 584 cases. 

The compensatory circulation is usually readily demonstrated. It is car¬ 
ded out by the following set of vessels: (1) The accessory.portal system of 
jSanucv . of which important branches pass in the round and suspensory lign- 
nents and unite with the epigastric and mammary systems. Tbeso vessels 
ire numerous and small. Occasionally a large single vein, which may attain 
he size of the little linger, passes from the hilus of the liver, follows the round 
ligament, and joins the epigastric veins at the navel. Although this has the 
aosition of the umbilical vein, it is usually, as Sappcy showed, a para-nmlnl- 
ical vein—that is, an enlarged vein by the side of the obliterated umbilical 
vessel. There may be produced about the navel a large bunch of varices, the 
io-called e ^ppt. lyfednsm . Other branches of this system occur in the gastro¬ 
epiploic omentum, about the gall-bladder, and, most important of all, in the 
suspensory ligament. Those latter form large branches, which anastomose 
freely, with the diaphragmatic veins, and so unite with the vena azygos. (2) 
By the anastomosis between the oesophageal and gastric veins. The veins at 
the lower end of the oesophagus may be enormously enlarged, producing varices 
which project on the mucous membrane. (3) The communications between 
the hajmorrhoidal and the inferior mesenteric veins. The freedom of com- 
mtinication in this direction is very variable, and in some instances the ha*m- 
orrhoidal veins are not much enlarged. (4) Th e vein |.of Baizius, which unite 
the'jadicles of the portal branches in the intestines and mesentery with the 
jfflOTior vena cava and its branches. To this system belong the whole group 
of retroperitoneal veins, which are in most instances enormously enlarged, 
particularly about the kidneys, and which serve to carry off a considerable pro¬ 
portion of the portal blood. 

Symptoms. —The most extreme grade of atrophic cirrhosis may exist with¬ 
out symptoms. So long as the compensatory circulation is maintained the 
patient may suffer little or no inconvenience. The remarkable efficiency of 
this collateral circulation is well seen in those rare instances of permanent 
bliteration of the portal vein. The symptoms may be divided into two group' 
-obstructive and toxic. 

OBSXBtiCTiVE.-f.The overfilling of the blood-vessels of the stomach anc 
itestine lead to chronic catarrh, and the patients suffer with nausea and vom 
ing, particularly in the morning ^the tongue is furred and-thee,bowels .m 
•regular. ^Haemorrhage from the stomach may be an early Bymptom; it >' 
ften profuse and liable to recur. It seldom proves fatal. The amount vein 
ted may be remarkable, as in a case already referred tp, in which ten pound 
/■ere ejected in seven days. Following the b^ patem ests t fneltep a js comm 011 
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bnt haemorrhages from the bowels may occur for several years without lurina- 
temesls. The bleeding very often comes from the (esophageal varices already 
described (p. 469). & Very frequently cpistuxis occurs.) Enlargement of t lie 
spleen may, as Parkcs Weber suggests, be due to a toxemia. The organ can 
usually be felt. Evidences of the establishment of the collateral circulation 
are seen ih the enlarged epigastric and mammary veins, more rarely in the 
prcsence_ of the caput Medusae and in the development of haemorrhoids. The 
distended venules in the lower thoracic zone along the line of attachment 
of the diaphragm are not specially marked in cirrhosis, v The most striking 
feature of failure in the compensatory circulation is ascites, the effusion of 
serous fluid into the peritoneal cavity, which may appear suddenly. The 
conditions under which this occurs are still obscure. In some cases it is 
due more to chronic peritonitis than to the cirrhosis. The abdomen gradu¬ 
ally distends, may reach a large size, and contain as much as 15 or 20 litres. 
(Edema of the feet may precede or develop with the ascites. The dropsy is 
rarely' general. 

(•Jaundice is usually slight, and was present in 107 of 293 cases of cirrhosis 
•ollected by Rolleston. The akin has frequently a sallow, slightly ietcroid 
int. a The urine is often reduced in amount, contains urates in abundance, 
often a slight amount of albumin, and, if jaundice is intense, tube-casts. The 
disease may be afebrile throughout, but in many cases, as shown by Oarring- 
ton, there is slight fever, from 100° to 102.5°. 

Ii Examination at any early stage of the disease may show an enlarged and 
painful liver. Dreschfeld, Fox well, and Rolleston have of late years called 
particular attention to the fact that in very many of the cases of alcoholic cir¬ 
rhosis the organ is “enlarged at all stages of the disease, and that whether 
enlarged or contracted the clinical symptoms and course are much the. same ” 
(Foxwell). /jThe patient may first come under observation for dyspepsia, 
liamatemesis, slight jaundice, or nervous symptoms. Later in the disease, 
the patient has an unmistakablWfhepatie facies; he is,thin, the/eyes are sunken, 
tlie l< conjunetiva3 watery, the nose and cheeks show'distemled venules, and the 
complexion is muddy or. ietcroid. On the enlarged abdomen the vessels are 
distended, and a bunch of dilated veins may surround the navel. Nievi of a 
remarkable character may appear on the Bkin, either localized stellate varices— 
spider angiomata—usually on the face, neck, and back, and also “ mat ” aa?vi, 
as I have called them—areas of skin of a reddish or purplish color due to the 
uniform distention of small venules. When much fluid is in the peritonteum 
it is impossible to make a satisfactory examination, hut after withdrawal the 
area of liver dulness is found to be diminished, particularly in the middle 
line, and on deep pressure the edge of the liver can be detected, and occa¬ 
sionally the hard, firm, and even granular surface. The spleen can he felt 
111 the left hypochondriac region. Examination of the anus may reveal the 
presence of haemorrhoids. 

Toxio Symptoms. —At any stage of atrophic cirrhosis the patient may 
have cerebral symptoms, either a noisy, joyous delirium, or stupor, coma, or 
e 'en convulsions. The condition is not infrequently mistaken for uremia. 
1 lie nature of the toxic agent is not yet settled. Without jaundice, and not 
attributable to cholaemia, the symptoms may come on in hospital when til* 
patient has not had alcohol for weeks. 
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The fatty cirrhotic liver may produce symptoms similar to those of the 
atrophic form, but more frequently it is latent and is found accidentally m 
topers who have died from various diseases. The greater number of the cases 
clinically diagnosed as cirrhosis with enlargement come in this division. 

Diagnosis.—With ascites, a well-marked history of alcoholism, the hepatic 
facies, and hemorrhage from the stomach or bowels, the diagnosis is raHj 
doubtful. If, after withdrawal of the fluid, the spleen is fcftmd to be n- 
larged and the liver either not palpable or, if it is enlarged, hard and re, u- 
lar, the probabilities in favor of cirrhosis are very great. In the early stage 
of the disease, when the liver is increased in size, it may be impossible to n 
whether it is a cirrhotic or a fatty liver. The differential diagnosis bet\w-n 
common and syphilitic cirrhosis can sometimes be made. ■ A marked hi Virv 
of syphilis or the existence of other syphilitic lesions, with great irregularity 
in the surface or at the edge of the liver, arc the points in favor of the latter 
Thrombosis or obliteration of the portal vein can rarely be differentiated, h: 
a case of fibroid transformation of the portal vein which came under my 
observation, the collateral circulation had been established for years, and the 
symptoms were simply those of extreme portal obstruction, such as occur ir 
cirrhosis. Thrombosis of the portal vein may occur in cirrhosis and be char 
aeterized by a rapidly developing ascites. 

Prognosis.—The prognosis is bad. When the collateral circulation is full; 
established the patient may have no symptoms whatever. Three cases o 
advanced atrophic cirrhosis have died under my observation of other alfcc 
tions without presenting during life any symptoms pointing to disease of (In 
liver. There'are instances, too, of enlargement of the liver, slight jaundice 
cerebral symptoms, and even haematemesis, in which the liver becomes reduce* 
in size, the symptoms disappear, and the patient may live' in comparative com 
fort for many years. There are cases, too, possibly syphilitic, in which, afte 
one or two tappings, the symptoms have disappeared and the patients hav 
apparently recovered. Ascites is a very serious event, especially if due to th 
cirrhosis and not to an associated peritonitis. Of-34 cases with*ascites 10 die* 
before tapping was necessary; 14 were tapped, and the average duration o 
life after the swelling was first noticed was only eight weeks; of 10 cases th 
diagnosis was wrong in 4, and in the remaining 6, who were tapped oftenc 
than once, chronic peritonitis and perihepatitis were present (Hale White). 

II. Hypebtbopiiic Cibbhosis (Hanot). 

This well-characterized form was first described by Requin in 1846, b» 
our accurate knowledge of the condition dates from the work of the lament© 
Ilftnot (1875), whose name in France it bears— maladie de Hanot. 

Cirrhosis with enlargement occurs in the early stage of atrophic cirrhosis 
there is an enlarged fatty and cirrhotic liver of alcoholics, a pigmentary fori 
in diabetes has been described, and in association with syphilis the organ ’ 
often very large. The hypertrophic cirrhosis of Hanot is easily distinguish® 
from these forms. 

Etiology.—Males are more often affecjfd than females—in 22 of Schacl 
mann’s 26 cases. The subjects are young; some of ftu> iu /.hflflrpri prol 
ably belong to this form. Of four recent cases under my care the ages wei 
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Isom twenty to thirty-five. Two were brothers. Alcohol plays a minor pari. 
]fdt one of the four cases referred to had lieen a heavy drinker. The absence 
of jll known etiological factors is a remarkable feature in a majority of the 
eases. 

Morbid Anatomy. —The organ is enlarged, weighing from 2,000 to 1,000 
grammes. The form is maintained, the surface is smooth, or presents small 
.c-amilationsj'the color in advanced cases is of a dark olive green; the eon- 
si; .once is greatly increased. The section is uniform, greenish-yellow in color, 
nut the liver nodules may be seen separated by connective tissue. The liile- 
>,-usages present nothing abnormal. In a ease without much jaundice e\- 
p,oratory operation showed a very large red organ, with a slightly roughened 
suitree. Microscopically the following characteristics are described by French 
writers; The cirrhosis is mono- or multilobular, with a connective tissue rich 
in round cells. The bile-vessels are the seat of an angioeholitis, catarrhal and 
productive, and there isun uvtraordinary development of new biliary eanuliculi. 
The liver-cells are neither fatty nor pigmented, and may be increased in size 
and show karyokinutic figures. From the supposed origin about the bile- 
vessels it has been culled biliary cirrhosis, but the histological details have not 
yet been worked out fully, and the separation of this as a distinct form should, 
for the present at least, rest upon clinical rather than anatomical grounds. 
The spleen is greatly enlarged and may weigh <>00 or more grammes. 

Symptoms. —Hanot’s hypertrophic cirrhosis presents the following very 
characteristic group of symptoms. As previously stated, the eases occur in 
young persons; there is not, as a rule, an alcoholic history, and males are 
usually affected: (a) A remarkably chronic course of from four to siv, or 
even ten years. (ii) Jaundice, usually slight, often not more than a lemon 
tint, or a tinging of the conjunctivie. At any time during the course an icterus 
gravis, with high fevor and delirium, may develop. There is bile in the urine; 
the stools are not clay-colored as in obstructive jaundice, but may be very 
dark and “bilious.” (c) Attacks.of pain in the region of the liver, which 
may be severe and associated with nausea and vomiting. The pain may lie 
slight and dragging, and in some eases is not at all a prominent symptom. 
The jaundice may deepen after attacks of pain. (</) Enlarged liver. A ful¬ 
ness in the upper abdominal zone may be the first complaint. On inspection 
the enlargement may be very marked. In one of my cases the left lobe was 
unusually prominent and stood out almost like a tumor. An exploratory oper¬ 
ation showed only an enlarged, smooth organ without adhesions. On palpa¬ 
tion the hypertrophy is uniform, the consistence is increased, and the edge 
distinct and hard. The gall-bladder is not enlarged. The vertical flatness is 
much increased and may extend from the sixth rib to the le.el of the navel, 
(e) The spleen is enlarged, easily palpable, and very hard. ([) Certain nega-; 
tive fe gtiirfig are of moment—the usual absence of ascites and of dilatation 
of the .subcutaneous veins of the abdomen. Among other symptoms may be 
mentioned haemorrhages. One of my cases had bleeding at the gums for a 
year; another had had for years most remarkable attacks of purpura with 
urticaria. Pruritus, xanthoma, lichen, and telangiectasis may lie present in 
the skin. In one of my eftsos frtm skin heeame vervJironzed, almost as deeply 
»s in Addison’s disease. Slight fever may be present, which increases during 
he crises of pain. There may be a marked leucocytosis. A curious attitude 
87 
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of tho body has boon seen, in which the right shoulder and right side loot 
dragged down. The patients die with the symptoms of icterus gjtfmJxom 
hnsuoibage, f rom an intercurrcnt infection, or j w -a p rofon a d a naha x i a. Cer¬ 
tain of the cases of cirrhosis" of '{he Tiver in children are of this type; the 
enlargement of the spleen may be very pronounced. 

ft 

III. Syphilitic Cihbhosis. 

This has already been considered in the section on syphilis (p. 275). I 
refer to it again to emphasize (1) its frequency; (2) tho great importance of 
its differentiation from the alcoholic form; (3) its curability in many cases; 
and (4) the tumor formations in connection with it. 

IV. Capsular Cirrhosis—Perihepatitis. 

Local capsulitis is common in many conditions of the liver. The form 
of disease here described is characterized by an enormous thickening of the 
entire capsule, with great contraction of the liver, but not necessarily with spe¬ 
cial increase in the connective tissue of the organ itself. Our chief knowledge 
of the disease we owe to the Guy’s Hospital physicians, particularly to Hilton 
Pagge and to Hale White, who has collect^ from the records 22 cases. The 
liver substance itself was “ never markedly cirrhotic; its tissue was nearly 
always soft.” Chronic capsulitis of the spleen and a chronic proliferative peri¬ 
tonitis are almost invariably present. In 19 of the 22 cases the kidneys were 
granular. Hale White regards it as a sequel of interstitial nephfitis. The 
youngest case in his series was twenty-nine. The symptoms are those of 
trophic cirrhosis—ascites, often recurring and requiring many tappings, 
taundice is not often present. . I have met with two groups of eases—the one 
n adults usually with ascites and regarded as ordinary cirrhosis. I have 
lever made a diagnosis in such a case/ Signs of interstitial nephriti^. recur¬ 
ring ascites, amkiabsenco of jaundice are regarded by Hale White as im¬ 
portant diagnostic points. / In the second- group of. cases the perihepatitis, 
perisplenitis, and proliferative peritonitis are associated with adherent pericar¬ 
dium and chronic mediastinitis. In one such case the diagnosis of capsular 
hepatitis was very clear, as the liver could be grasped in the hand and formal 
a rounded, smooth organ resembling the spleen. The child was tapped 121 
times (Archives of Ptediatrics, 1890). 

Treatment of the Cirrhoses. —The portal function of the liver may be’put 
out of action without much damage to the body. There may be an extreme 
grade of cirrhotic atrophy without symptoms; the portal vein may be obliter¬ 
ated, or, experimentally the portal vein may be anastomosed with the cava 
So long as there is an active compensatory circulation a patient withatroplm 
cirrhosis may remain well. In the hypertrophic form toxaamia is the spccis 1 
danger. In the hypertrophic cirrhosis wo have no means of arresting the prog 
rcss of the disease. In the alcoholic form it is too late, as a rule, to do inm'l 
after symptoms have occurred. In a few cases an attack of iattadice <> 
hsematemesis may prove the salvation of the patient, who may aftSrard tut 
to a temperate life and a bland diet. An occasional course of potassium iodiil 
may be given. With the advent of ascites the critical stage is reached. A dr 
diet, without salt, and free purgation may relieve a small exudate, rfcrely 
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large one, and it is best to tap early, or to advise- T a WWp e n Mioa. In the 
^ghillfcto cirrhosis much more can be done, and a majority of the cases of cure 
;i(Rer .ascites are of this variety. Iodide of potassium in moderate doses, 1£ 
to 30 drops of the saturated solution, and the Addison pill save a number of’ 
casea- even after repeated tapping. The diagnosis may be reached only after 
removal of the fluid, but in every case with a history of syphiliij or with irreg¬ 
ularity of the liver this treatment should lie tried. 

Surgical Treatment. —(a) Tapping. —When the ascites increases it is 
better to tap early. As Hale White remarks, a case of cirrhosis of the liver 
which is tapped rarely recovers, but there are instances in which early and 
repeated paracentesis is followed by cure. Accidents are rare; lnemorrhage 
occasionally follows; acute peritonitis; erysipelas at the point of puncture; col¬ 
lapse during the operation, to guard against which Mead advised the use of the 
abdominal binder. Continuous drainage with Southey's tubes is not often 
practicable and has no special advantages, (b) Laparotomy, with complete 
removal of the fluid, and freshening or rubbing the peritonea] surfaces, to 
stimulate the formation of adhesions, (c) Omentopexy, the stitching of the 
omentum to the abdominal wall, and the establishment of collateral circula¬ 
tion in this way between the portal and the systemic vessels. This operation 
is sometimes very successful, and may be recommended. In 2a t cases there 
were 84 deaths and 129 recoveries; 11 cases doubtful. Among the 129 suc¬ 
cessful cases, in 25 the ascites recurred; 70 appeared to have completely recov¬ 
ered. ( d) Fistula of Eck. The porto-caval anastomosis has been performed 
once in man in cirrhosis of the liver by Widal (La Semainc Medicate, 1903). 
The patient lived for three months. 

vm. ABSCESS OF THE LIVER. 

Etiology. —Suppuration within the liver, cither in the parenchyma or in 
he blood or bile passages, occurs under the following conditions: 

(1) The tropical abscess, also called the solitary, commonly follows aimchic 
lysentery. It frequently, occurs among Europeans in India, particularly those 
vho drink alcohol freely and are exposed to great heat. The relation of this 
orm of abscess to dysentery is still under discussion, and Anglo-Indian prac- 
itioners are by no means unanimous on the subject. Certainly eases may 
iccur without a history of previous dysentery, and there have been fatal cases 
vithout any affection of the large bowel. In the United States the large soli- 
ary abscess is not very infrequent. The relation of this form of abscess to 
be Amoeba dysentence has been considered. 

(2) Traumatism is an occasional cause. The injury is generally in the 
epatic region. Two instances of it have come under my notice in brakemen 
'ho were injured while coupling cars. Injury to the head is not infrequently 
allowed by liver abscess. 

(3) Embolic or pycemic abscesses are the most'numerous, occurring in a 
eneral napmia or following foci of suppuration in the territory of the portal 
■ssels. ^Hie infective agents may reach )[ir liver ^through the, hepatic artery, 

’ m those cases in which the original focus of infection is in the area of the 
'stemic circulation; though it may happen occasionally that the infective 
, r ent. Instead of passing through the lungs, reaches the liver thfough-the- i n fo» - 
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ri or vena cava and the h epatic veins. A remarkable instance of multiple 
abscesses of arterial origin was afforded by the case of aneurism of the hepatic 
artery reported by Eoss and myself. Infection through the portal vein is 
mfleh more common. It results from dysentery and other ulcerative affections 
of the bowels, appendicitis, occasionally after typhoid fever, in rectal affec¬ 
tions, and in abscesses in the pelvis. In these cases the abscesses are multiple 
and, as a rule, within the branches of the portal vein—suppurative pylephle¬ 
bitis. 

(4) A not uncommon cause of suppuration is inflammation of the bile- 
passages caused by gall-stones, more rarely by parasites—suppurative cho¬ 
langitis. 

In some instances of tuberculosis of the liver the affection is chiefly of 
the bile-ducts, with the formation of multiple tuberculous abscesses containing 
a bile-stained pus. 

(5) Foreign bodies and parasites. In rare instances foreign bodies, such 
as a needle, may pass from the stomach or gullet, lodge in the liver, and 
excite an abscess, or, as in several instances which have been reported, a for¬ 
eign body, such as a needle or a fish-bone, has perforated a branch or the por¬ 
tal vein itself and induced pylephlebitis. Echinococcus cysts frequently cau-e 
suppuration, the penetration of round worms into the liver less commonh, 
and most rarely of all the liver-fluke. 

Morbid Anatomy.— (a) Of the Solitary or Tropical Abscess.—'T his 
has been described under amoebic dysentery (p. 4). 

(6) Of Septic and Pyasmio Abscesses.— These are usually multiple, 
though occasionally, following injury, there may be a large solitary collection 
of pus. 

In suppurative pylephlebitis the liver is uniformly enlarged. The cap¬ 
sule may be smooth and the external surface of the organ of normal appearance. 
In other instances, numerous yellowish-white points appear beneath the cap¬ 
sule. On section there are isolated pockets of pus, either having a round out¬ 
line or in some places distinctly dendritic, and from these the pus may he 
squeezed. They look like small, solitary abscesses, but, on probing, are found 
to communicate with the portal vein and to represent its branches, distended 
and suppurating. The entire portal system within the liver may be involved: 
sometimes territories are cut off by thrombi. The suppuration may extend mb 
the main branch or even into the mesenteric and gastric veins. The pus maj 
be fetid and is often bile-stained; it may, however, be thick, tenacious, and 
laudable. In suppurative cholangitis there is usually obstruction by gall 
stones, the ducts are greatly distended, the gall-bladder enlarged and full <d 
pus, and the branches within the liver arc extremely distended, so that oi 
section there is an appearance not unlike that described in pylephlebitis. 

Suppuration about the echinococcus cysts may be very extensive, form in: 
enormous abscesses, the characters of which are at once recognized by the rein 
nants of the cysts. 

Symptoms, —(a) Of the Large Solitary Abscess.—T he abscess may i" 
latent and run a course without definite symptoms; death may occur slid 
denly from rupture. 

Fever, pain, enlargement of the liver, and a septic condition are the impel 
tant symptoms of hepatic abscess. The temperature is elevated at the out*- 



DISEASES OF THE LIVER. 


561 

and is pf an intermittent or septic type. It is irregular, and may remain 
normal or aven subnormal for a few days; then the patient has a rigor and 
imperature rises to 103° or higher. Owing to this intermittent character 
6 fever the disease is often mistaken for malaria. The fever may rise 
afternoon without a rigor. Profuse sweating is common, particularly 
' the patient falls asleep. In chrome eases there may he little or no 
'fever. One of my patients, with a liver abscess which had perforated the lung, 
coughed. pus after his temperature had been normal for weeks. The pain 
is variable, and is usually referred to the hack or shoulder; or there is a dull 
aching sensation in the right hypochondria in. When turned on (lie left side, 
the patient often complains of a heavy, dragging sensation, so that he usually 
prefers to lie on the right side; at least, this has been the case in a majority of 
the instances which have come under my observation. Pain on pressure over 
the liver is usually present, particularly on deep pressure at the costal margin 
in the nipple line. 

The enlargement of the liver is most marked in the right lolie, and, as 
the abscess cavity is usually situated more toward the upper than the under 
surface, the increase in volume is upward and to the right, not downward, ns 
in cancer and the other affections producing enlargement. Percussion in the 
mid-sternal and parasternal lines may show a normal limit. At the nipple- 
line the curve of liver d ulness begins to rise, and in the in id-axillary it may 
reach the fifth rib, while behind, near the spine, the area of dulness may he 
almost on a level with the angle of the scapula. Of course there are instances 
in which this characteristic feature is not present, as when the abscess occu¬ 
pies the left lobe. The enlargement of the liver may be so great as to cause 
bulging of the right side, and the edge may project, a hand’s-hreadlh or more 
below the costal margin. In such instances the snrfaee is smooth. Palpation 
is painful, and there inav he fremitus on deep inspiration. In some instances 
fluctuation may be detected. Adhesions may form to the abdominal wall and 
ho abscess may point below the margin of the ribs, or even in the epigastric 
■egion. In many eases the appearance of the patient is suggestive. The skin 
las a sallow, slightly ietcroid tint, the face is pale, the complexion muddy, the 
•onjunctivie arc infiltrated, and often slightly bile-tinged. There is in the 
facies and in the general appearance of the patient a strong suggestion of the 
existence of abscess. There is no internal affection associated witli suppura¬ 
tion which gives, I tliink, just the same, hue as certain instances of abscess of 
the liver. Marked jaundice is rare. Diarrhma may he present and may give 
mi important clew to the nature of the case, particularly if anuchin are found 
in the stools. Constipation may oeeur. 

Perforation of the lung occurred in 9 of the 27 eases in my series. The 
symptoms are most characteristic. The extension may occur through the dia¬ 
phragm, without actual rupture, and with the production of a purulent pleu¬ 
risy and invasion of the lung. With cough of an aggravated and convulsive 
character, there are signs of involvement at the base of the right lung, defective 
resonance, feeble-tubular breathing, and increase in the tactile fremitus; but 
the most characteristic feature is the presence of a reddish-brown expectoration 
of a brick -dust col or, resembling anghovy sauce. This, which was noted origi¬ 
nally by Budd, was present in our cases, and in addition Reese and I*fleur 
found the amoeba; coli identical with those which exist in the liver abscess and 

9 • 
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in the stools. They are present in variable numbers and display active amir, 
boid movements. The brownish tint of the expectoration is due to blow I- 
pigment and blood-corpuscles, and there may be orange-red crystals of hamia- 
toidin. 

The abscess may perforate externally, as mentioned already, or into flu 
stomach or boVel; occasionally into the pericardium. The duration of this 
form is very variable. It may run its course and prove fatal in six or eight 
weeks or may persist for several years. 

The prognosis is serious, as the mortality is more than 50 per cent. The 
death-rate has been lowered of late years, owing to the great fearlessness with 
which the surgeons now attack these cases. 

(b) Op the Pyemic Abscess and Suitubative Pylephlebitis.— Clin¬ 
ically these conditions can not be separated. Occurring in a general pyaunia. 
no special features may be added to the case. When thore is suppuration 
within the portal vein the liver is uniformly enlarged and tender, though 
pain may not be a marked feature. There is an irregular, septic fever, ami 
the complexion is -muddy, sometimes distinctly -icteroid. The features an 
indeed those of pyaemia, plus a slight icteroid tinge, and an enlarged ami 
painful liver. The latter features alone are peculiar. The sweats, chills, pros¬ 
tration, and fever have nothing distinctive. 

Diagnosis.—Abscess of the liver may be confounded with intermittent 
fever, a common mistake injpialariaLiegions. i Practically an intermittent 
fever which resistsjtjlUBffie, is not malarial. tLaveran’s organisms are also 
absent from the blood. When the abscess bursts into the pleura a right-sided 
I em pyema is produced and perforation of the lung usually follows. When 
:^he liver abscess has been latent and dysenteric symptoms have not been 
marked, the condition may be considered ffimpy ema or abscess of the lung, 
fn such cases the) anchovy-sauce-like color of the pus and thotprescncc <>1 
the amoebae will enable one 'fo in&'ke a definite diagnosis. -Perforation exter¬ 
nally is readily recognized, and yet in an abscess cavity in the epigastric region 
it may be difficult to say whether it has proceeded from the liver or is in the 
abdominal wall. When the abscess is large, and the adhesions are so firm 
that the liver does not descend during inspiration, the exploratory needle doe? 
not make an up-and-down movement during aspiration. The diagnosis ol 
(Sggpufsitmg echinococcus cyst is rarely possible, except in Australia and Ice¬ 
land, where hydatids are so common. 

Perhaps the most important affection from which suppuration within tin 
liver is to be separated is thejjnierndttent hepatic fever associated with gall¬ 
stones. Of the cases reported a majority have been considered due to suppu¬ 
ration, and in two of my cases the liver had been repeatedly aspirated. Post¬ 
mortem examinations have shown conclusively that the high fever and chill? 
may recur at intervals for years without suppuration in the ducts. The dis¬ 
tinctive features of this condition arei paroxysms of fever with rigors ami 
.sweats—which may occur with great regularity, but which more often!.an 
se parate d by long intervals—the^leepening of the jaundice after t.fre paroi- 
ysgia^thejenfire apyrexia in the intervals, and the^fiaintenance of the general 
nutrition.’£The time element also is impprtant, as in some of theaoxasea thi 
disease has lasted for several years. Finally, it is to be remembered that 
abscess of the liver, in temperate climates at least, is invariably secondary, and 
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the primary source must be carefully sought for, either in dysentery, sligl 
ulceration of the rectum, suppurating hemorrhoids, ulcer of the stomach, < 
in suppurativa disease of other parts of the body, particularly within the sku 
or in the bones. 

n Leucocytosis may be absent in the amoebic abscess of the liver; in gepti 
cases jt ma y be v ery high. 

Tn suspected cases, whether the liver is enlarged or not^exploratory aspire 
tion may be performed without risk. The needle may lie entered in the ante 
rior axillary line in the lowest interspace, or in the seventh interspace in the 
mid-axillary line, or over the centre of the area of dulness behind. The patien 
should be placed under ether, for it may be necessary to make several dec; 
punctures. It is not well to use too small an aspirator. No ill effects follow 
this procedure, even though blood may leak into the peritoneal cavity. Ex¬ 
tensive suppuration may exist, and yet lie missed in the aspiration, particu¬ 
larly when the branches of the portal vein are distended with pus. 

Treatment. —Pysemic abscess and suppurative pylephlebitis are invariably 
fatal. Troves, however, reports a case of pyaunic abscess following np|xmdi- 
citis in which the patient recovered after nn exploratory operation. Surgical 
measures are not justified in these cases, unless an abscess shows signs of 
pointing. As the abscesses associated with dysentery are often single, they 
afford a reasonable hope of benefit from operation. If, however, the patient 
is expectorating the pus, if the general condition is good and the hectic fever 
not marked, it is best to defer operation, as many of these instances recover 
spontaneously. The large single abscesses are the most favorable for operation. 
The general medical treatment of the cases is thnt of ordinary soptiemmia. 

IX. HEW GROWTHS m THE LIVER. 

These may be cancer, either primary or secondary, sarcoma, or angioma. 

Etiology. —Cancer of the liver is third in order of frequency of internal 
cancer. It is rarely primary, usually secondary to cancer in other organs. 
It is a disease of late adult life. According to Leichtenstem, over 50 per cent 
of the cases occur between the fortieth and the sixtieth years. It occasionally 
occurs in children. Women arc attacked less frequently than men. It is 
stated by some authors that secondary cancer is more common in women, owing 
to the frequency of cancer of the uterus. Ileredity is believed to have an influ¬ 
ence in from 15 to 20 per cent. 

In many cases trauma is an antecedent, and cancer of the hilo-passages is 
associated in many instances with gall-stones.'' Cancer is stated to be lass 
common in the tropics. 

" Morbid Anatomy. —The following forms of new growths occur in the liver 
and have a clinical importance: 

Canceb.—(1) Primary cancer, of which three forms may be recognized. 

(a) The massive cancer, which causes great enlargement and on section 
shows a-uniform mass of new growth, which occupies a large portion of the 
or gan Xt is grayish-white, usually not softened, and is abruptly outlined 
from the contiguous liver substance. 

( b ) Nodular cancer, in which the liver is occupied by nodular masses, 
somp large, some small, irregularly scattered throughout the organ, Usg- 



568 


DISEASES OF THE DIGESTIVE SYSTEM. 


ally in one region there is a larger, perhaps firmer, older-looking mass, which 
indicates (he primary seat, and the numerous nodules are secondary to it, 
This form is much like the secondary cancerous involvement, except that it 
seldom reaches a large size. 

(c) Adeno-carcinoma with cirrhosis. The liver varies in size, small as 
a rule, but in d few cases enlarged. The surface is usually mottled darir green,- 
with elevated yellowish nodules beneath the capsule, or even large globular 
masses projecting. On section the tissue is bile-stained, and there are innu¬ 
merable tumor masses, varying in size, separated from each other by strands 
of connective tissue, which may be 5 to 10 mm. across. The growths may lie 
unevenly distributed. The connection between the adenoma and the cirrhosis 
is not known, nor is it known which is primary. There is, as a rule, extensive 
vicarious hypertrophy of the liver tissue. Of the two cases which have been 
under my care, in one" I diagnosed cirrhosis, and the clinical picture was that 
of the ordinary atrophic form; the other I thought to be carcinoma (0. II 
Travis, J. H. H. Bull., 1902). The latter patient died of hannorrhage into 
the peritoneal cavity, a similar ending to that in the case reported by Peabody 

Histologically, the primary cancers are epithcliomata—alveolar and trabec¬ 
ular. The character of the cells varies greatly. In some varieties they are poly¬ 
morphous; in others small polyhedral; in others, again, giant cells are found. 
In rare instances, ah in one described by Greenfield, the cells are cylindrical. 
The trabecular form of epithelioma is also known as adenoma or adeno¬ 
carcinoma. 

(2) Secondary Cancer. —The organ may reach an enormous size, .10} 
pounds (Osier), 33 pounds (Christian). The cancerous nodules project 
beneath the capsule, and can be felt during life or even seen through the 
thin abdominal walls. They are usually disseminated equally, though in ran 
instances they may be conGned to one lobe. The consistence of the nodule.- 
varies; in some cases they are firm and hard and those on the surface show 
a distinct umbilication, due to the shrinking of the fibrous tissue in the centre 
These superficial cancerous masses are still sometimes spoken of as “ Eairei 
tubercles.” More frequently the masses are on section grayish-white in color 
oFTTaamorrhagic. Rupture of blood-vessels is not uncommon in these cases 
In one specimen there was an enormous clot beneath the capsule of the liver 
together with hsnmorrhage into the gall-bladder and into the peritonaeum 
The secondary cancer shows the same structure as the initial lesion, and i 
usually cither an alveolar or cylindrical carcinoma. Degeneration is commo 
inthese secondary growths; thus the hyaline transformation may convert la ry 
%reas into a dense, dry, grayish-yellow mass. Extensive areas of fatty dogei 
eralimnaay occur, sclerosis is not uncommon, and haemorrhages are frequen 
Suppuration sometimes follows. 

(3) Cancer of the bile-passages which has been already considered. 

Sabcoma.— Ofjirimary sarcoma of the-liver very few cases have been n 

ported. Secondary sarcoma is more frequent, and many .examples. o£ lymph' 
sarcoma and myxo-sarcoma are on record, less frequently ^jjo^arcoma or II 
smo oth or s triped myoma. 

The most important form is the melana-sarcoma, secondary to sarcon 
otiha eye or of the skin. Very rarely melano-sarcoma occurs primarily in tl 
liver. Of the reported cases Hanot excludes all but one. In this form t! 
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Jj?er is greatly enlarged, is either uniformly infiltrated with the growth which 

t js the eut surface the appearance of dark granite, or there arc large nodu- 
rphsses of a deep black or marbled color. There are usually extensive metus- 
|aSe^ and'in some instances every organ of the Ixxly is involved. Nodules of 
mefanp-saicoma of the skin may give a clew to the diagnosis. 

OthS&J'orms op Lived Tumod. —One of the commonest tumors in the 
liver is the angioma, which occurs as a small, reddish body’the size of a 
walnut, and consists simply of a series of dilated vessels. Occasionally in chil¬ 
dren angiomata grow and produce large tumors. 

O vsts a re occasionally found in the liver, either si ngle , which is not very 
uncommon, or multiple, when they usually coexist wifTT congenital cystic 
kidneys. *~ 

Symptoms. —It is often impossible to differentiate primary and secondary 
cancer of the liver unless the primary scat of the disease is evident, as in the 
case of scirrhus of the breast, or cancer of the rectum, or of a tumor in the 
stomach, which can be felt. As a rule,'cancer of Ihe liver is associated with 
progressive enlargement; but in some cases of primary nodular cancer, and 
in the cancer with cirrhosis the organ may not be enlarged. 2 _(<astnc disturb¬ 
ance,c,loss of appetite^ nausea, and vomiting are frequent. ^Progressive loss of 
flesh and strength may be the first symptoms .7 Pain or a sensation of uneasi¬ 
ness in the right hypochondriac region may be present, but enormous enlarge¬ 
ment of the liver may occur without the slightest pain. <(.Taundice, which is 
present in at least one-half of the eases, is usually of moderate extent, unless 
the common duct is occluded. Ascites is rare, except in the form of cancer 
with cirrhosis, in which the clinical picture is that of the atrophic form. Pres¬ 
sure by nodules on the portal vein or extension of the cancer to the peritonajum 
may also induce ascites. 

Inspection shows the'abdomen to be distended, particularly in the upper 
zone. In late stages of the disease, when emaciation is marked, the cancerous 
nodules can be plainly seen beneath the skin, and in rare instances even the 
nnbilications. oThc superficial veins are enlarged. On palpation the liver is 
felt, a hand’s-breadth or more below the costal margin, descending with each 
nspiration. The surface is usually irregular, and may present large masses 
ir smaller nodular bodies, either rounded or with central depressions. In 
instances of diffuse infiltration the liver may be greatly enlarged and present 
a perfectly smooth surface. The growth is progressive, and the edge of the 
liver may ultimately extend below the level of the navel. Although generally 
uniform and producing enlargement of the whole organ, occasionally the 
tumor in the left lobe forms a solid mass occupying the epigastric region. By 
percussion the outline can be accurately limited and the progressive growth of 
the tumor estimated. The spleen is rarely enlarged. Pyrexia is present in 
many cases, usually a continuous fever, ranging from 100 ° to 102 °; it inay be 
intermittent, with rigors. This may be associated with the cancer alone, ojr, 
as in one of my cases, with suppuration. (Edema of the feet, from an® mi a, 
usually supervenes. Cancer of the liver kills in from three to fifteen months. 
One of my patients lived for more than two years. 

Diagnosis. —The diagnosis is easy when thei liver is greatly enlarged and 
the s urface nodpl ar. The smoother forms of diffuse carcinoma may at first 
b* mistaken fir fatty or amyloid liver, but the presence of jaundice, the rapid 
W ^ 
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enlargement;, and the more marked cachexia will usually suffice to differen¬ 
tiate it. Perhaps the most puzzling conditions occur in the rare cases of 
enlarged amyloid liver with irregular gummata. The large echinococcus liver 
may present a striking similarity to carcinoma, but the projecting nodules 
are usually softer, the disease lasts much longer, and the cachexia is not 
marked. , 

Hypertrophic cirrhosis may at first be mistaken for carcinoma, as the jaun¬ 
dice is usually deep and the liver very large; but the absence of a marked 
cachexia and wasting, and the painless, smooth character of the enlargement 
are points against cancer. When in doubt in these cases, aspiration may be 
safely performed, and positive indication may be gained from the materials 
so obtained. In large, rapidly growing secondary cancers the superficial 
rounded masses may almost fluctuate and these soft tumor-like projections may 
contain blood. The form of cancer with cirrhosis can scarcely be separated 
from atrophic cirrhosis itself. Perhaps the wasting is more extreme and more 
rapid, but the jaundice and the ascites are identical. Mclano-sarcoma causes 
great enlargement of the organ. There are frequently symptoms of involve¬ 
ment of other viscera, as the lungs, kidneys, or spleen. Secondary tumors 
may occur in the skin. A very important symptom, not present in all cases, 
is melanuria, the passage of a very dark-colored urine, which may, however, 
when first voided, be quite normal in color. The existence of a melano-sar¬ 
coma of the eye, or the history of blindness in one eye, with subsequent extir¬ 
pation, may indicate at once the true nature of the hepatic enlargement. The 
secondary tumors may arise some time after the extirpation of the eye, as in 
a case under the care of J. C. Wilson, at the Philadelphia Hospital, or, as in 
a case under Tyson at the same institution, the patient may have a sarcoma 
of the choroid which had never caused any symptoms. 

The treatment must be entirely symptomatic. The question of surgica 
interference may be discussed. Keen has collected reports of 76 cases of resec 
tion of tumors of the liver, 63 of which recovered. 

X. FATTY LIVER. 

Two different forms of this condition are recognized-tthe fatty infiltre 
tion and fatty degeneration. 

J Patty infiltration occurs, to a certain extent, in normal livers, since the cell 
ways contain minute globules of oil. 

; id fatty degeneration, which is a much less common condition, t^e prnt< 
jdasm of the liver-cells is destroyed and the fat takes its place, as seen in cast 
of malignant jaundice and (in phosphorus poisoning. 

Patty liver occurs under the following conditions: (a) In association wit 
general obesity, in which case the liver appears to be one of the storehouses < 
the excessive fat. (b) In conditions in which the oxidation processes are into 
fered with, as in cachexia, profound anemia, and in phthisis. The fatty inti 
tration of the liver in heavy drinkers is to be attributed to the excessive demat 
made by the n-rygfn (c) Certain poisons, of which pl>t 

phorus is the most characteristic, produce an intense fatty degeneration wi 
necrosis of the liver-cells. The poison of acute yellow atrophy, whatever i 
nature, acts in the same way. 
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f The fatty liver is uniformly increased in size. The edge may reach below 
the level of the navel. It is smooth, looks pale and bloodless; on section it is 
dry, and renders the surface of the knife greasy. The liver may weigh many 
pounds, and yet the specific gravity is so low that the entire organ floats in 
water. 

The symptoms of fatty liver are not definite. Jaundice is jiever present; 
the stools pay be light-colored, but even in the most advanced grades the bile 
is still formed. Signs of portal obstruction are rare. Hemorrhoids are not 
very infrequent. Altogether, the symptoms are ill-defined, and are chiefly those 
of the disease with which the degeneration is associated. In cases of great 
obesity, the physical examination is uncertain; but in phthisis and cachectic 
e^Ktitiona^ the organ can be felt to be greatly enlarged, though smooth and 
painless. Fatty livers are among the largest met with at the bedside. 


XL AMYLOID LIVER. 


The waxy, lardaceous, or amyloid liver occurs ns part of a general degen¬ 
eration, associated withicachexias, particularly when the result of^ong-stand- 
ing suppuration. 

In practice, it is found oftenest in the prolonged suppuration of tubercu¬ 
lous disease, either of the lungs or of the bones. Next in order of frequency 
are the cases associatedjwith syphilis. Here there may be ulceration of the 
rectum, with which it is often eonnected^or chronic disease of the bone, or it 
may be present when there are no suppurative changes. It is found occasion¬ 
ally*^ rickets,$pi prolonged convalescence from the infectious fevers, and in 
the cachexia of cancer. 

The amyloid liver is large, and may attain dimensions equalled only by 
thoso of the cancerous organ. Wilks speaks of a liver weighing fourteen 
pounds. It iB solid, firm, resistant, on section amende, and has a semitranslu- 
cent, infiltrated appearance. Stained with a dilute solution of iodine, the 
areas infiltrated with the amyloid matter assume a rich mahogany-brown color. 
The precise nature of this change is still in question. It first attacks the 
capillaries, usually of the median zone of the lobules, and subsequently the 
interlobular vessels and the connective tissue. The cells are but little if at 
all affected. 

There are no characteristic symptoms of this condition. Jaundice docs not 
occur; the stools may be light-colored, but the secretion of bile persists. The 
physical examination shows the organ to be uniformly enlarged and painless, 
the surface smooth, the edge rounded, and the consistence greatly increased. 
Sometimes the edge, even in very great enlargement, is sharp and hard. The 
spleen also may be involved, but there are no evidences of portal obstruction. 

The diagnosis of the condition is, as a rule, easy. Progressive and great 
enlargement in connection with suppuration of long standing or wi syp 1S> 
is almost always of this nature. In rare instances, however, the amyloid liver 
is reduced in size. 


Tn the liver may attain considerable size and be smooth Mid ^ 

form, resembling, on physical examination, the fatty organ. The blood condi¬ 
tion at once indicates the true nature of the case. ^ 
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XU. ANOMALIES IN FORM AND POSITION OF THI 

LIVES. 

In transposition of the viscera the right lobe at the organ mayo cqnpy 'ffr 
left side. A.common and important anomaly is the tilting forward of f}* 
organ, so that the antero-postorior axis becomes vertical, not horizontal. In 
stead of the edge, of the right lobe presenting just below the costal margin, i 
considerable portion of the surface of the lobe is in contact with the.abdonuna 
parietes, and. the edge may be felt as .low, perhaps, as the navel. This ante 
version is apt to be mistaken for enlargement of the organ. 

The “ lacing ” liver is met with in two chief types. In one the anturio 
portion, chiefly of the right lobe, is greatly prolonged, and may reach tin 
transverse navel line, or oven lower. A shallow transverse groove separate, 
the thin extension from the main portion of the organ. The peritoneal coat 
ing of this groove may be fibroid, and in Tare instances the deformed portioi 
is connected with the organ by an almost tendinous membrane. The liver nw 
be compressed laterally and have a pyramidal shape, and the extreme left Imr 
der and the hinder margin of the left lobe may be much folded and incurved 
The projecting portion of the liver, extending low in the right flank, may In 
mistaken for a tumor, or more frequently for a movable right kidney. It: 
continuity with the liver itself may not be evident on palpation or on porous 
sion, as coils of intestine may lie in front. It descends, however, with inspire 
tion, and usually the margin can be traced continuously with that of the lof 
lobe of the liver. The greatest difficulty arises when this anomalous lappet o 
the liver is either naturally very thick and united to the liver by a very tlm 
membrane, or when it is swollen in conditions of great congestion of tin 
organ. 

The other principal type of lacing liver is quite different in shape. I 
is thick, broader above than below, and lies almost entirely above the trans 
verse line of the cartilages. There is a narrow groove just above the anterio 
> border, which is placed more transversely than normal. 

Movable Liver. —This rare condition has received much attention, ani 
J. E. Graham collected 70 reported cases from the literature. In a very con 
siderable number of these there has been a mistaken diagnosis. A slight grad: 
of mobility of the organ is found in the pendulous abdomen of enteroptosis 
and after repeated ascites. 

The organ is so connected at its posterior margin with the inferior voni 
cava and diaphragm that any great mobility from this point is impossible, e\ 
cept on the theory of a meso-hepar or congenital ligamentous union betweci 
these structures. The ligaments, however, may show an extreme grade o 
relaxation (the suspensory 7.5 cm., and the triangular ligament 4 cm., in on: 
of Leube’s cases); and when the patient is in the erect posture the organ inaj 
drop down so far that its upper surface is entirely below the costal margin 
The condition is rarely met with in men; 56 of the cases were in women, 
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I. DISEASES OF TIIE PANCREAS. 

L PANCREATIC INSUFFICIENCY. 

K 'Much?;attention has been given to the study of conditions in which the 
Mf$tion& of the gland are defective. No one sign is distinctive, hut a com- 
Ju&tion gives a fairly accurate picture. The lesions are sclerosis, atrophy, 
ggHrte and chronic inflammatory changes, new growths and possibly functional 
nMurbances without obvious alterations of structure. The indications are, 

1, Changes. inJthe .character of the stools; (a) jm excess of total fat in the 
faiecs, which in some cases has been as high as 90 per cent. The neutral fats 
predominate in cases not associated with jaundice. (6) Diminution of the 
tryptio.. energy, as shown by the failure to digest the nuclei of the muscle 
fibres (Schmidt test); (c) imperfect digestion of the carbohydrates. The 
stools are bulky, soft, acid, grayish wliite in color and have a peculiar odor. 

2, Changes in the urine; (a) sugar is present in certain cases, as considered 
under diabetes; (5) Cammidge’s reaction.—In many lesions of Hie pancreas 
this author claims that there is excreted by the kidneys a substance which in 
hydrolysis gives the reaction of a pentose. The Milne of this is still under 
discussion; the results with the improved method have been favorable, (c) 
The value of the presence in the urine of the fat-splitting ferment of Opie, 
the Sahli reaction, of lipnria, and of nialtosuria, has yet to be determined. 

H. HEMORRHAGE. 

Both Spiess (1866) and Zenker (1874) were acquainted with hemor¬ 
rhage ij}tft_the.pancreas as a cause of sudden death, but the great medico-legal 
importance of the subject was first fully recognized by F. W. Draper, of Bos¬ 
ton, whose townsmen, Harris, Fitz, Whitney, and others have contributed 
additional studies. In 4,000 autopsies Draper met .with 19 cases of pancreatic 
haemorrhage, in 9 or 10 of which no other cause of death was found. When 
th e bleeding is ex tensive the entire tissue of the gland is destroyed and the 
blood Invades the retro-peritoneal tissue. In other instances the peritoneal 
covering is broken and the blood fills the lesser peritonaeum (see ha-moperito- 
meum). The haemorrhage may be in connection with an acute pancreatitis or 
with necrotic inflammation of the gland. 

The nymptnm .1 are thus briefly summarized by Prince; “The patient who 
has previously been perfectly well, is suddenly taken with the illness which 
teimiaaies-lus life. . . . When the luemorrhage occurs the patient may lie 
quietly resting or pursuing his usual occupation. The pain which ushers in 
the attack is usually very severe and located in the upper part of the abdomen. 
It steadily increases in severity, is sharp or perhaps colicky in character. It 
is almost from the first accompanied by nausea and vomiting; the latter be-, 
comes frequent and obstinate, but gives no relief. The patient soon becomes 
anxious, restless, and depressed; he tosses about, and only with difficulty can 

be restrained in bed. The surface is cold and the forehead is covered with 
1 cold sweat. The pulse is weak, rapid, and sooner or later imperceptible. The 
ib^omen becomes tender, the tenderness being located in the upper part of the 
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abdomen or epigastrium-i Tympanites is sometimes marked. The tempera¬ 
ture is usually normal or subnormal. The bowels are apt to be constipated, 

m. ACUTE PANCREATITIS. 

(a) Acute Haemorrhagic Pancreatitis. —In this form the inflammation 
combined with haemorrhage, and it is difficult to separate dearly the two proi 
esses. 

Etiology. —A large majority of the oasesfoccur in adult males. McT’he< 
ran has reported one in a nine months' old child. Many of the patients hail 
been addicted to alcohol; others had suffered occasionally with severe pains 
and vomiting or with gall-stone colie. l’ciser found that 8 out of 121 col¬ 
lected cases of'acute pancreatitis were associated with parturition. He sug¬ 
gests that the manges bringing about the pancreatitis in these cases may be 
analogous to those occurring in the liver, kidneys, and other organs in eclamp¬ 
sia. Miinzer, on the other hand, advances the hypothesis that the initial 
necrosis |nay result from embolism with giant cells from the placenta. 

The.pancreas is found enlarged, and the interlobular tissue infiltrated 
with blood, and perhaps with clots. /The relation-of., gaLL-stonae to the con¬ 
dition has been demonstrated in a recent case (Opie))£ A small calculus had 
lodged in the diverticulum of Vater, closing its duodenal orifice and converting 
the common bile duct and the duct of Wirsung into a closed channel. Bile 
finding-its- way-in to the pancreas had caused hannorrhagic inflammation. In¬ 
jection of bile into the pancreatic ducts of dogs reproduces the lesion. The 
gland cells have undergone more or less wide-spread necrosis, and at the mar¬ 
gin of the necrotic areas are accumulations of inflammatory products, red 
blood-corpuscles, polynuclear leucocytes, and fibrin. There can he seen about 
the lobules and upon the omentum and mesentery opaque white specks, the 
fat necroses of Balser. 7 

Symptoms. —One of the most characteristic features is tho suddenness of 
the onset, usually with violent colicky pain in the upper part of the abdomen. 
^Nausea and (, vomiting follow, with s collapse symptoms, more or less severe 
according to the intensity of the attack. «The abdomen becomes swollen and 
tense and there is constipation. /• The temperature at first may be low; sub¬ 
sequently fever sets in, sometimes initiated by a chill. There may be early 
’ delirium. Collapse symptoms supervene, and death occurs usually from the 
second to the fourth day, or even earlier. The swelling and infiltration in the 
region of the pancreas necessarily involve the cceliac plexus, and the stretch¬ 
ing of the nerves may account for the agonizing pain and the sudden col¬ 
lapse. In a case which I have reported the semilunar ganglia-were swollen, 
the nerve-cells indistinct, and there was an interstitial infiltration of round 
cells. The Pacinian corpuscles in the neighborhood of the pancreas were enor¬ 
mously swollen and oedematous. 

Deep pressure on the upper part of the abdomen may give evidence of 
circumscribed resistance. 

Diagnosis.— T i)t 0 ° fl ' r '‘‘ 1 tnitn perforating peirit^ ; tir ; ° usu¬ 

ally suspected. Now that the condition has become better known the diagno¬ 
sis infra vitam has been made. “ Acute pancreatitis is to he suspected when 
a previously healthy person or a sufferer from occasional attacks of indigts- 
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tion is suddenly seized with a violent pain in the epigastrium followed by votu 
iting and collapse, and in the course of twenty-four hours by a cireumscribec 
epigastric swelling, tympanitic or resistant, with slight elevation of tempera¬ 
ture. Circumscribed tenderness in the course of the pancreas and tender spotf 
throughout the abdomen are valuable diagnostic signs ” (Fitz). An intorost- 
ing^case admitted to the Johns Hopkins Hospital illustrates ti common mis¬ 
take. (The young man had had symptoms of oils true tion of the bowels for 
three or four days. The abdomen was distended, tender, and very painful. 

. I.saw him on admission, agreed in the diagnosis of probable obstruction, and 
ordered him to be transferred at once to the o|>eraling-room. Hoisted found 
no evidence of obstruction, but in the region of the pancreas and at the root 
of the mesentery there was a dense, thick, indurated mass, and there were areas 
of fat-necrosis in both mesentery nnd omentum. Oddly enough this patient 
returned four years afterward with another attack, but lie refused to lie oper¬ 
ated upon and was taken awav by his friends. 

(6) Acute Suppurative Pancreatitis—Pancreatio Abscess. —Pits, in his 
monograph in 1889, reported 22 cases. To this list Kiirte has added 21. Of 
the cases, 32 were in males. 

Etiology.— The etiology in a majority of eases is doubtful.; Dyspeptic dis¬ 
turbances and.truuma have preceded the onset in some instances. In 2-1 cases 
there was a single abscess; in 14 there were numerous small abscesses. In other 
instances there was a diffuse purulent infiltration. Some of the sequels are 
,peri-pancreatic abscess,.-perforation into the stomach,-the duodenum, or tho 
peritomeum, anck thrombosis of the portal vein. 

Symptoms. —The symptoms of suppurative pancreatitis are not always well 
defined. In one case in my wards Thayer made a correct diagnosis. Tho 
patient, aged thirty-four, had had occasional attacks of severe pain and vomit¬ 
ing. This was followed by fever and delirium. A deep-seated mass was felt 
in tho median line just above tho umbilicus. Finney ojierated and found dis¬ 
seminated fat-necrosis and a deep-seated abscess with necrotic pancreatic tis¬ 
sue. The patient recovered. The course of the suppurative form is much 
more chronic. Icterus, fatty diarrhoea, and sugar in the urine have been met 
with in some cases. The presence of a tumor mass in the epigastrium is ot 
the greatest moment. 

(c) Gangrenous Pancreatitis. —Complete necrosis of the gland, or part of 
it, may follow either haemorrhage or-hannorrhagic inflammation, and in excep¬ 
tional cases may occur after? suppurative infiltration or,after injury or the 
^perforation of an ulcer of the stomach. In Fitz’s monograph 15 cases uro 
reported. Korte has increased this number to 40. Symptoms of hemorrhagic 
pancreatitis may precede or be associated with it. Death usually follows in 
from ten to twenty days, with symptoms of collapse. 

Anatomically the pancreas may present a dry necrotic appearance, but as 
a rule the organ is converted into a dark slaty-colored mass lying nearly free 
'n the omental cavity or attached by a few shreds. In other instances the 
totally or partially sequestrated organ may lie in a large abscess cavity, form¬ 
ing a palpable tumor in the epigastric region. In two eases, reported by Chiari, 
the necrotic pancreas was discharged per rectum, with recovery. 

Halation of Fat-necrosis to Pancreatic Disease. —In connection with all 
^°t®!_pf Jjgmcreatic disease small yellowish areas, to which Balser first directed 
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attention, may be found'in the interlobular pancreatic tissne^in,.the .mesen¬ 
tery* in the omentum,<|in the abdominal fatty tissue generally, and occasiou- 
aUyrin.the pericardial andmubcutaneous fat. It is stated that they may be 
present without disease of the gland, but this is doubtful. They are most fre¬ 
quent in the haemorrhagic and necrotic forms of pancreatitis, less common 
in the suppurative. In the pancreas the lobules are seen to be separated^ & 
dead-white necrotic tissue, which gives a remarkable appearance to the section. 
In the abdominal fat the areas are usually not larger than a pin’s head; they 
at once attract attention, and may be mistaken, on superficial examination, for 
miliary tubercles or neoplasms. They may be larger; instances have been re¬ 
ported in which they were the size of a hen’s egg. On section they have a soft, 
tallowy consistence. E. LangerhanB has shown that this substance is a com¬ 
bination of lime with certain fatty acids. They may be crusted with limp, 
and in a man, aged eighty, who di e d of Bright’s disease, I found the lobules 
of the pancreas entirely isolated by areas of fat-necrosis with extensive depo¬ 
sition of lime salts. There is no necessary etiological relation between disease 
of the pancreas and disseminated fat-necroses of the abdomen at the time 
the latter are discovered. They have been found accidentally in laparotomy 
for ovarian tumor and in instances in which tho pancreas has been normal. 
They may be present in thin persons or in association with gall-stones. Bacil¬ 
lus coli was present in two instances, with diphtheritic colitis, examined by 
Welch, though in most cases tho areas of necrosis are sterile. > Langcrhans 
produced fat-necrosis by injecting extract of pancreas into the peri-renal 
fatty tissue of a dog; and Hildebrand and Dettmcr have shown experimentally 
that the fatnecroses are caused by certain constituents of the pancreatic 
juice, but not by trypsin. 3 Flexner has demonstrated by chemical tests 
the existence of the fat-splitting ferment in peritoneal fat-necroses in 
recent human and experimental cases. The ferment (steapsin) disappears 
after five or six days in experimental necroses, and can not be demonstrated 
in the lime-incrustcd human ones. If H. I T. Williams has produced similar 
lesions in tho subcutaneous fat by inserting bits of sterile pancreas beneath 
the skin.i'Ey ligating the pancreatic ducts of cats Opie produced at the end of 
several weeks necrosis of almost the entire abdominal fat, together with foci 
in the subcutaneous tissue and in the pericardium. £ Flexner has produced acute 
haemorrhagic pancreatitis by injecting artificial gastric juice into the duct of 
Wirsung. ; Qpie has recently made the interesting observation that haemor¬ 
rhagic pancreatitis and fat-necrosis may be produced by injecting bile into the 
pancreatic duct of dogs, and has also shown that the penetration of bile into 
the pancreas may be the cause of these conditions in human cases. 

It is well for surgeons to remember that in two cases at least the most 
serious symptoms of acute pancreatic disease have been found in association 
only with wide-spread fat-necrosis of the gland. In a base reported by Stock- 
ton and Williams a man, on his return journey from Europe, was seized with 
vomiting and pain, without fever, but with a very small pulse. The patient 
died soon after his arrival in America. The post mortem showed a pancreas 
18 cm. long, at first sight normal, but on section most extensive bitty infiltra¬ 
tion with fat-necrosis was demonstrable. 



IV. CHRONIC PANCREATITIS. 

Anatomically there arc two forms (a) interlobular, including that cauw 
hy_occ1naion-of the duct, and (6) interacinar, a more diffuse process invadii 
''the islands of Langerhans, which are spared in the other fonms. It is foun 
sTa common condition, if microscopical examination is made. Tlie organ 
enlarged and hard and the lobules stand out clearly. So hard may the glan 
be that surgeons have frequently mistaken the enlarged and firm head for 
new growth. In the later stages the gland may be shrunken and cirrhoti 
Pancreatic calculi, i-gall-stones^ infections of the duct (catarrhal by exter 
sion from the duodenum) are the common causes; a very typical form occur 
in hasmochromatosis. The symptoms arc not very well defined. Many c 
the most characteristic specimens have been met with accidentally. When du 
to calculi and infection of the ducts there are'pin,vdyspepsia,\fatty stools 
jaundice, at-"times fever, and loss of weight. The jaundice may be due t 
compression of the head of the common bile-duet where it passes through thi 
gland. /Progressive wasting,rtho, urinary reactions (Oammidgc’s in practise! 
hands)f and jaundice are the most important diagnostic features, but at bes 
there is a good deal of uncertainty. It is quite possible, as Mayo Robson sug 
gests, that many instances of so-called catarrhal jaundice arc due to pressurt 
on the common duct by the swollen pancreatic tissue. Prom a surgical stand¬ 
point jaundice is a most important symptom and was present in every one oi 
the 18 cases selected to illustrate the clinical course, etc., in Mayo Robson and 
Cammidge’s work on the Pancreas. Drainage of the duets and removal of 
the Btones are advised. 


V. PANCREATIC CYSTS. 

Of 121 cases operated upon by surgeons 60 were in males and 66 it 
females; in 5 the sex was not given (Korte). Sixty-six of the cases occurred 
in the fourth decade. T. C. Railton’s case (which is not in Korte’s series), 
an infant aged six months, and Shattuck’s case in a child of thirteen and a 
half months, are the youngest in the literature. According to the origin 
Korte recognizes three varieties. 

(1) Traumatic Cases.—In this list of 33 cases 30 were in men and only 
3 in women. / Blows on the abdomen or.- constantly repeated pressure are the 
most common forms of trauma. One case followed severe massage. Usually 
with the onset there are inflammatory symptoms, pain, and vomiting, some¬ 
times suggestive of peritonitis. The contents of the cyst arc usually bloody, 
though in 13 of the traumatic cases it was clear or yellowish. 

(2) Cysts following Inflammatory Conditions.—In 51 cases the trouble 
began gradually after attacks of dyspepsia with colic, simulating somewhat 
that of gall-stones. Occasionally the attack set in with very severe symptoms, 
suggestive of obstruction, of the bowel. In this group thetumorappearedm 
19 cases sopn after the-onset of the pain; in others it was delayed for a period 
of from a few weeks to two or three years. McPhedran has reported a re¬ 
markable instance in which the tumor appeared in the epigastrium with signs 
of severe inflamma tion. It was opened and drained and believed to be a 
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hydrops of the lesser peritoneal cavity. Three months later a second cyst 
developed, which appeared to spring directly from the pancreas. 

(3) Cysts without any Inflammatory or Traumatio Etiology. —Of 33 cases 
in this group 26 were in women. A remarkable feature is the prolonged.,period 
ofjheir.exis fence—in one ease for forty-seven years, in one for between, six¬ 
teen and twenty years, in others for sixteen, nine, and eight years, in the major¬ 
ity for from two to four years. 

Morbid Anatomy. —Anatomically Korte recognizes (1) retention cysts- due 
to plugging of the main duct; (2) proliferation cysts of the pancreatic tissue— 
the cysto-adenoma; (3) retention cysts arising from the alveoli of the.gland 
and of the smaller ducts, which become cut off and dilate in consequence of 
chronic interstitial pancreatitis; (4) pseudo-cysts following inflammatory or 
traumatic affections of the pancreas, usually the result of injury, causing haem¬ 
orrhage and hydrops of the lesser peritonamm. 

Situation. —In its growth the cyst may (1) be in the lesser peritonaeum, 
push the stomach upward, and reach the abdominal wall between the stomach 
and the transverse colon; (2) more rarely the cyst appears above the lesser 
curvature and pushes the stomach downward; in both of these cases the situ¬ 
ation of the tumor is high in the abdomen, but (3) it may develop between 
the leaves of the transverse meso-colon and lie below both the colon and the 
stomach. The relation of these two organs to the tumor is variable, but in 
the majority of cases the stomach lies above and the transverse colon below the 
cyst. Occasionally, too, as in T. C. Railton’s case, the cyst may arise in the 
tail of the pancreas and project far over in the left hypochondrium in the 
position of the spleen or of a renal tumor. 

General Symptoms. —Apart from the features of onset already referred 
to, the patient may complain of no trouble whatever, particularly in the very 
chronic cases, unless the cyst reaches a very largo size. Painful colicky attacks, 
with nausea and vomiting and progressive enlargement of the abdomen, have 
frequently been noted, Patty diarrhoea from disturbance of the function of 
the pancreas is rare. Sugar in the urine has been present in a number of 
cases. ; Increased secretion of the saliva, the so-called pancreatic salivation, 
is also rare. Pressure of the cyst may sometimes cause jaundice, and in rare 
instances dyspnoea. Very marked loss of flesh has been present in a number 
of cases. A remarkable feature often noticed has been the transitory disap¬ 
pearance of the cyst. In one of Halsted’s cases the girth of the abdomen de¬ 
creased from 43 to 31 inches in ten days with profuse diarrhoea. Sometimes 
the disappearance has followed blows. 

Diagnosis. —The cyst occupies the upper abdomen, usually forming a 
semicircular bulging in the median line, rarely to either side. In 16 cases 
Korte states that the chief projection was below the navel. In one case oper¬ 
ated upon by Halsted the tumor occupied the greater part of the abdomen 
The cyst is immobile, respiration having little or no influence on it. As already 
mentioned, the stomach, as a rule, lies above it and the colon below. 

In a majority of the cases the fluid is of a reddish or dark-brown color, 
and contains blood or blood coloring matter, cell detritus, fat granules, and 
sometimes cholesterin. The consistence of the fluid is usually mucoid, rarely 
thin. The reaction is alkaline, the specific gravity from ,1.010 to 1.020. In 
22 cases Korte states that the fluid was.not haemorrhagic. 
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The existence of ferments is important. Tn 51 cases they were prese 
in the fluid or in the material from the fistula. In 20 cases only one ferine 
was present, in 20 cases two, and in 14 cases all three of the pancreatic f< 
mentis were found. In view of the wide occurrence of diastatic and fi 
emulsifying ferments in various exudates, the most important and only pa 
tive sign in the diagnosis of the pancreatic secretion is the digestion of fibr 
and albumin. 

OfiMtm -—Of 160 cases of operation there were 150 recoveries. Tneisu 
and drainage was the operation performed in IMS eases, in 15 excision w 
performed. 


VI. TUMORS OF THE PANCREAS. 

Of new growths in the organ carcinoma is the most frequent. Sarcomi 
adenoma, and lymphoma are rare. 

Frequency. —At the General Hospital in Vienna in 18,069 autopsies thei 
were 22 cases of cancer of the pancreas (Biach). In 11.472 post mortems t 
Milan, Segxe found 132 tumors of the pancreas, 127 of which were care! 
nomata, 2 sarcomata, 2 cysts, and 1 syphiloma. In 6,000 autopsies at Guy’ 
Hospital there were only 20 eases of primary malignant disease of the orgai 
(Halo White). In the first 1,500 autopsies at the Johns Hopkins Itospita 
there were 6 cases of adeno-carcinoma, and 1 doubtful case in which the exac 
origin could not be stated. There were 8 eases of secondary malignant diseasi 
of the pancreas. The head of the gland is most commonly involved, but the 
disease may be limited to the body or to the tail. The majority of the patient) 
are in the middle period of life. 

Symptoms. —The diagnosis is not often possible. The following are th< 
most important and suggestive features: (a) Epigastric pains, often occur 
ring in paroxysms. (6) Jaundice, due to pressure of the tumor in the heat 
of the pancreas on the bile-duet. The jaundice is intense and permanent, am 
associated with dilatation of the gall-bladder, which may reach a very large 
size, (c) The presence of a tumor in the epigastrium. This is very variable 
In 137 cases Da Costa found the tumor present in only 13. Palpation undei 
antesthesia with the stomach empty would probably give a very much largei 
percentage. As the tumor rests directly upon the aorta there is usually a 
marked degree of pulsation, sometimes with a bruit. There rnay be pressure 
on the portal vein, causing thrombosis and its usual sequels, (d) Symptoms 
due to loss of function of the pancreas are less important. Fatty dinrrluea is 
not very often present. In consequence of the absence of bile the stools are 
usually very clay-colored and greasy. Diabetes also is not common. («) A 
very rapid wasting and cachexia. Of other symptoms nausea and vomiting 
are common. In some instances the pylorus is compressed and there is great 
dilatation of the stomach. In a few cases there has been profuse salivation. 

The points of greatest importance in the diagnosis are the intense and 
permanent jaundice, with dilatation of the gall-bladder, rapid emaciation, 
and the presence of a tumor in the epigastric region. Of less importance are 
features pointing to disturbance of the function of the gland. 

Of other new growths sarcoma and lymphoma have been occasionally 
found. Miliary tubercle is not very uncommon in the gland. Syphilis may 
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occur as rather a chronic interstitial inflammation, or in the form of gummata. 

The outlook in tumors of the pancreas is, as a rule, hopeless. However, 
of 10 cases operated upon of late years, 6 recovered (Korte). 

VXL PANCREATIC CALCULI. 

Pancreatic lithiasis is comparatively rare. In 1883 George W. Johnston 
collected 35 cases in the literature. In 1,500 autopsies at the Johns Hopkins-' 
Hospital there were 2 cases. 

The stones are usually numerous, either round in shape or rough, spinous 
and coral-like. The color is opaque white. They are composed chiefly of car¬ 
bonate of lime. The effects of the stones are: (1) A chronic interstitial in¬ 
flammation of the gland substance with dilatation of the duct; sometimes there 
is cystic dilatation of the gland; (2) acute inflammation with suppuration; 
(3) the irritation of the stones, as. in thegaDFbTadder, may. lead tO earcinoma. 

Symptoms. —The cases are not often diagnosed. Pains in the epigastrium, 
often very severe, but not characteristic; the signs of pancreatic insufficiency 
already described, and the X-rays, which show the pancreatic but not the 
biliary concretions, are suggestive features. An analysis of the calculi passed 
with the stools may alone serve to distinguish a case from one of gall-stones. 
Operation has been performed in five or six cases. In Mayo Robson’s case 
the stones were removed from the duct of Wirsung. 


J. DISEASES OF THE PERITON iETJM. 

I. ACUTE GENERAL PERITONITIS. 

Definition. —Acute inflammation of the peritonaeum. 

Etiology. —The condition may be primary or secondary. 

(а) Pbimaby, Idiopathic Pekitonitis. —Considering how frequently the 
pleura and pericardium are primarily inflamed the rarity of idiopathic in¬ 
flammation of the peritonaeum is somewhat remarkable. * It may follow cold or 
exposure and is then known as rheumatic peritonitis. No instance of the kind 
has come under my notice. IniBright’s disease,'- gout and} arterio-sclerosis 
acute peritonitis may occur as a terminal event. Of n>2 cases of peritonitis 
which came to autopsy at the Johns Hopkins Hospital, 12 were of this form. 
In these there was some pre-existing chronic disease (Flexner). 

(б) Sjjcondaby pekitonitis is due to extension of inflammation from, or 
perforation of one of the organs covered by the peritonaeum. Peritonitis from 
extension may follow inflammation of the stomach or intestines, extensive 
ulceration in these parts, cancer, acute suppurative inflammations of the spleen, 
liver, pancreas, retroperitoneal tissues, and the pelvic viscera. 

Perforative peritonitis is the most common, following external wounds, 
perforation of ulcer of the stomach or bowels, perforation of the gall-bladder, 
abscess of. the liver, spleen, or kidneys. Two important causes are appendi¬ 
citis and suppurating inflammation about the Fallopian tubes and ovaries. 
There are instances in which peritonitis has followed rupture of an appar¬ 
ently normal Graafian follicle. 
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■ Of the above 102 cases, 56 originated in an extension from some disease 
abdotninal viscus. The remaining 34 followed surgical operations upon tl 
peritonaeum or the contained organs. 

^ The peritonitis of septicaemia and py.emia is almost invariably the resu 
of a local process. An exceedingly acute form of peritonitis may be caused t 
I®development of tubercles on the membrane. 

^ Morbid Anatomy. —In recent cases, on opening the abdomen the intei 
oils are distended and glued together by lymph, and (he peritonamr 
its a patchy, sometimes a uniform injection. The exudation may lie 
(i)* Fibrinous, with little or no fluid, except a few pockets of clear serui 
jetween the coils, (b) Sero-fibrinous. The coils are covered with lympl 
md there is in addition a large amount of a yellowish, sero-librinous fluid 
[n instances in which the stomach or intestine is perforated this may bo mixa 
vith food or fasces, (c) Purulent, in which the exudate is either thin an< 
jreenish-yellow in color, or opaque white and creamy, (tl) Putrid. Occa 
ionally in puerperal and perforative peritonitis, particularly when the lattei 
ias been caused by cancer, the exudate is thin, grayish-green in color, anc 
ias a gangrenous odor, (r) 1 hemorrhagic. This is sometimes found as nr 
dmixture in cases of acute peritonitis following wounds, and occurs in tilt 
aneeron s and tub ercul ous forms. (/) A rare form occurs in which the injec¬ 
tion is present, but almost all signs of exudation are wanting. Close inspection 
may be necessary to detect a slight dulling of the serous surfaces. 

The amount of the elfusion varies from half a litre to 20 or 30 litres. 
There are probably essential differences between the various kinds of peri¬ 
tonitis. 

Bacteriology of Acute Peritonitis. —Much work has lieen done lately upon 
the subject. Flcxner has analyzed 102 cases of peritonitis, in which bacterio¬ 
logical studies wore made, which came to autopsy in the .lolnis Hopkins Hos¬ 
pital. He makes three classes. The first class embraces the primary or idio¬ 
pathic form, of which 12 cases were found. These were with one exception 
mono-infections. The prevailing micro-organism was the streptococcus pyog¬ 
enes (five times), the remaining ones being the staphylococcus aureus, micro¬ 
coccus lanceolatus, bacillus proteus, pyocyancus, eoli communis, and the in¬ 
fluenza bacillus. The second class followed operations upon the pcritonieum, 
excepting operations upon the intestine. The majority of these cases were 
examples of wound infection. They were 33 in number. In 25 of these mono¬ 
infections, in 8 mixed infections existed. The prevailing micro-organism was 
the staphylococcus aureus, which was present alone in 12 and combined in 2 
cases. The streptococcus occurred 5 times uncombined and 4 times com¬ 
bined. The .bacillus coli was found 5 times in all, being unassociated in 3 
cases. Other organisms found were the micrococcus lanceolatus, staphylococcus 
albns, bacillus pyocyancus, and airogenes capsulatus. The remaining 56 cases, 
forming theJhird.class, were instances of intestinal infection, these com¬ 
prised 23 mono-'and 33 polyinfections. The predominating micro-organism 
was the bacillus coli communis which occurred in 43 cases, 8 limes alone and 
35 in association. The streptococcus was present in 37 eases, lieing alone m 7. 
The staphylococci, pneumococcus, bacillus proteus, pyocyancus, yphosus, an 
arogenes capsulatus occurred in a smaller number of instances. 

Among the micro-organisms thus far found rarely m peritonitis, may 
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mentioned the gonococcus, the anthrax bacillus, the proteus bacillus, and the 
, typhoid bacillus. The gonorrhoeal form arises from salpingitis and may occur 
in children. Welch has found the bacillus coli communis in peritonitis due 
to ulceration of the intestines without perforation. 

Symptoms. —In the perforative and septic cases the onset is marked by 
chilly feelings or; an actual rigor with intense pain in the abdomen. In typhoid 
fever, when the sensorium is benumbed, the onset may not be noticed. The 
pain is general, and is usually intense and aggravated by movements and pres¬ 
sure. A position is taken which relieves the tension of the abdominal mus¬ 
cles, so that the patient lies on the back with the thighs drawn up and the 
shoulders elevated. The greatest pain is usually below the umbilicus, but in 
peritonitis from perforation of the stomach pain may bo referred to the back, 
the chest, or the shoulder. The respiration is superficial—costal in type— 
as it is painful to use the diaphragm. For the same reason the action of 
coughing is restrained, and even the movements necessary for talking arc lim¬ 
ited. In this early stage the sensitiveness may be great and the abdominal 
muscles are often rigidly contracted. If the patient is at perfect rest the pain 
may be very slight, and there are instances in which it is not at all marked, 
and may, indeed, be absent. 

The abdomen gradually becomes distended and tense and is tympanitic on 
percussion. The pulse is rapid, small, and hard, and often has a peculiar wirv 
quality. It ranges from 110 to 150. The temperature may rise rapidly after 
the chill and reach 104° or 105°, but the subsequent elevation is moderate. 
In some very severe cases there may be no fever throughout. The tongue at 
first is white and moist, but subsequently becomes dry and often red and fis¬ 
sured. Vomiting is an early and prominent feature and causes great pain. Thu 
contents of the stomach arc first ejected, then a yellowish and bile-stained 
fluid, and finally a greenish and, in rare instances, a brownish-black liquid with 
slight focal odor. The bowels may be loose at the onset and then constipa¬ 
tion may follow. Frequent micturition may be present, less often retention. 
The urine is usually scanty and high-colored, and contains a large quantity 
of indican. 

The appearance of the patient when these symptoms have fully developed 
is very characteristic. The face is pinched, the eyes are sunken, and the expres¬ 
sion is very anxious. Th<ua?pstant vomiting, of fluids causes a wasted Appear¬ 
ance, and the hands sometimes present the washer-woman’s skin. Except in 
cholera, we see the Hippocratic,fqcics. more frequently.in this than in any 
other" disease—'“ft.. sharp nose,hoi low eyes, collapsed temples; the ears cold, 
contracted, and their lobes turned out; the skin about the forehead being rough, 
distended, and parched; the color, of the whole face being brown, black, livid, 
or lead-colored.” There are one or two additional points about the abdomen. 
(The tympany is usually excessive, owing to the great relaxation of the walls of 
the intestines by inflammation and exudation. Thp splenic dulness may lie 
obliterated, the. diaphragm pushed up, and the apex beat of the heart dislo¬ 
cated to the fourth interspace. The liver dulness may be greatly reduced, or 
may, in the mammary line, be obliterated It has been claimed that tbia. is a 
distincti v e featu re of perforative peritonitis, but on several occasions I have 
been able to demonstrate that the liver dulness in the middle and mammary 
line was obliterated by tympanites alone. In the axillary line, on the other 
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frand, the liver duiness, thougli diminished, may |>ersist. Piu gyiui-porilo mmiin. 
following perforation more certainly obliterates the hepatic duiness. In'such 
cases the fluid effused prodoieauudulness in the lateral regions; hut with gas 
Jn the peritomeum, if the patient is turned on the left side, a clear note is 
EearcTbenaath the seventh and eighth ribs. Acute peritonitis may present a 
flat, rigid abdomen throughout its course. , 

Effusion of fluid—ascites—is usually present except' in some acute rapidly 
fatal cases. The flanks are dull on percussion. The duiness may be movable, 
though this depends altogether upon the degree of adhesions. There may bo 
considerable effusion without either movable duiness or fluctuation. A fric¬ 
tion-rub may be present, as first pointed out by Bright, but it is not nearly so 
common in acute as in chronic peritonitis. 

Course.—The acute diffuse peritonitis usually terminates in death. The 
most intense forms may kill within thirty-six to forty-eight hours; more com¬ 
monly death results in four or five days, or the attack may be prolonged to 
eight or ten days. The pulse becomes irregular, the heart-sounds weak, the 
breathing shallow; there are lividity with pallor, a cold skin with high rectal 
temperature—a group of symptoms indicating profound failure of the vital 
functions for which Gee has revived the old term jifinifijinita. Occasion¬ 
ally death occurs with great suddenness, owing, possibly, to paralysis of tho 


nean. , 

Diagnosis.—In typical cases the severe pain at onset, the distention of the 
abdomen, the tenderness, the fever, the gradual onset of effusion, collapse, 
and the vomiting give a characteristic picture. Careful inquiries should at 
once be made concerning the previous condition, from which a clew can often 
be had as to the starting-point of the trouble. In young adults a considerable 
proportion of all cases depends upon perforating appendicitis, and there may 
be an account of previous attacks of pain in the iliac region, or of constipa¬ 
tion alternating with diarrhoea. In women the most frequent causes are sup¬ 
purative processes in the pelvic viscera, associated with salpingitis, abscesses 
in the broad ligaments, or acute puerperal infection. Perforation of gastric 
ulcer is a more common factor in women than in men. It is not always easy 
to determine the cause. Many cases come under observation for the first time 
with the abdomen distended and tender, and it is impossible to make a satis¬ 
factory examination. In such instances the pelvic organs should be examined 
with the greatest care. In typhoid fever, if the patient is conscious, the sud¬ 
den onset Of pain, the tenderness, rigidity, muscle spasm, and the aggravation 
of the general symptoms indicate what has happened. When the patient is 
in.deep coma, on the other hand, the perforation may lie overlooked. The fol¬ 
lowing conditions arc most apt to lie mistaken for acute peri oni is. 

(a) Acute Entero-colitis.-Mem the pain and distention and the sensitive¬ 
ness on pressure may be marked. The pain is more colicky m character, th . 

diarrhoea is more frequent, and the collapse is more extreme 

(b) The So-called Hysterical Peritonitis.—This has deceived the ve y 
elect, L almost every feature of genuine peritonitis, even the ™ lla P^’ 

be dtnnkted. The onset ms, be sudden, with.«»» p.'» 

tenderness, remlting, disrrho., difflenlt, .» aicturt.on .n'l ihe eb.nde. 

Mo deenbitus. Even the temperature ms, beSereted 

rence of the attack. A case has been reported by Bnstowe in wmen lour 
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attacks occurred within a year, and it was not until special hysterical symp¬ 
toms developed that the true nature^of the trouble was suspected. 

(c) Obstruction of the bowel, as already mentioned, may simulate perito¬ 
nitis, both having pain, vomiting, tympanites, and constipation in common. 
It may for a couple of days really be impossible to make a diagnosis in the 
absence of a satisfactory history. 

(d) Rupture 'of an abdominal aneurism or embolism of the superior mes¬ 
enteric artery may cause symptoms which simulate peritonitis. In the latter, 
sudden onset with sesascupain, the collap s qsy mptoms, frequent-vomiting, and 
great distention-of the abdomen may-be-present. 

(e) I have already referred to the fact that acute htemorrhagic pancre¬ 
atitis may be mistaken for peritonitis. Lastly, a ruptured tubal pregnancy 
may resemble acute peritonitis. 

n. PERITONITIS IN INFANTS. 

Peritonitis may occur in the foetustas a consequence of syphilis, and may 
lead to constriction of the bowel by fibrous adhesions. 

X In the new-born a septic peritonitis may extend from an inflamed cord. 
Distention of the abdomen, slight swelling and redness about the cord, and 
not infrequently jaundice are present. It is an uncommon event, and existed 
in only 4 of 61 infants dying with inflammation off the cord and septicaemia 
(Runge). 

J. During childhood peritonitis arises from causes similar to those affect¬ 
ing the adult.G^Perforative appendicitis is common. 6 Peritonitis following 
blows or kicks on the abdomen occurs more frequently at this period. In 
boys Injury while playing foot-ball may be followed by diffuse peritonitis. A 
rare cause in children is extension, through t.ha diaphragxa(jrom.an-■empyema. 
There are on record instances of peritonitis occurring in several children at 
the same school, and it haafbeen attributed to sewer-gas poisoning. It was in 
investigating an epidemic of this kind at the Wandsworth school, in London, 
that Anstie received the post-mortem wound of which he died. It is to lie 
remembered that peritonitis in children/may follow the gonorrhoeal vulvitis 
so common in infant homes and hospitals. 

m. LOCALIZED PERITONITIS. 

1. 8nhphrcnio Peritonitis. —The general peritonaeum covering the right 
and left lobes of the liver may be involved in antegteosion fEom_the_pleura 
of ..suppurative, - tuberculous, or cancerous processes, ilnu various affections 
of the liver—cancer, abscess, hydatid disease, and in affections of the gall¬ 
bladder—the inflammation may be localized to the peritonaeum covering the 
upper surface of the organ. These forma of localized subphrenic peritonitis 
in the greater sac are not so important in reality as those which occur in the 
leas er peritonuppm . The anatomical relations of this structure are as follows: 
*Tt lies behind and below the stomach, the gastro-hepatic omentum, and the 
Ulterior layer of the great omentum. Its lower limit forms the upper layer 
of the transverse meso-colon. On either side it reaches from the hepatic to 
(he splenic flexure of the colon, and from the foramen of Winslow to the 




DISEASES OF THE PERITONEUM. 


585 


lii l j lB p f the, spleen. Uulucd it covers and i.s I-gi-Hy f r .,„| r f 

thfejUttGISP 8 ' ItWJflfiPT limit is formed by flic frausMuaaJissuie uf flic liver, 
and by that portion of the diaphragm wliicli is covered by the lower layer of the 
right lateral ligament of the liver; the lobiis Spigelii lies bare in the cavity. 
The^foramep of Winslow, through which the lesser communicates with the 
greater peritonaeum, is readily closed by inflammation^ * 

Inflammatory processes, exudates, and luemorrbages may be confined en¬ 
tirely'!# the .lesser peritonaeum. The exudate of tuberculous peritonitis may 
be confined to it. Perforations of certain parts of the stomach, of the duode- 
'num, and of the colon may excite inflammation in it alone; and in various 
affections of the pancreas, particularly trauma and luemorrhage, the effusion 
into the sac has often been confounded with cyst of this organ. “ Pathological 
distention of the lesser peritoneum gives rise to a tumor in the left hypo¬ 
chondriac, epigastric, and umbdical regions of a somewhat characteristic shape*, 
but which appears to vary from time to time in form and size, according lo 
the conditions of the overlying stomach; for when the viseus is full of liquid 
contents it increases the area of the tumor’s dulness, while it makes its out¬ 
lines less definable by palpation, and if the stomach is distended with gas the 
dull area becomes resonant aud apparently the tumor may disappear alto¬ 
gether. The colon always lies below the tumor and never in front of or above 
it, as is the case in kidney enlargement ’’ (Jordan Lloyd). 

Special mention must lie made of the remarkable form of subphrenie 
abscess containing air, which may simulate closely pneumothorax, and hence 
was called by Leyden Fyo-pneumolliorax subphreniem. The affection has 
been thoroughly studied of late years by Heheurlcn, Mason, Mellzer, and I/* 
Dickinson. In 142 out of 110 recorded cases the cause wns known. In a few 
instances, as in one reported by Meltzer, the subphrenie abscess seemed to have 
followed pneumonia. Pyothorax is an occasional cause. By far the most fre¬ 
quent condition is gastric ulcer, which occurred in 80 of the cases. Duodenal 
ulcer was the cause in 6 per cent. In about 10 per cent of the cases the appen¬ 
dix was the starting-point of the abscess. Cancer of the stomach is an occa¬ 
sional cause. Other rare causes are trauma, which was present in one of my 
cases, perforation of an hepatic or a renal abscess, lesions of the spleen, 
abscess, and cysts of the pancreas. 

In a majority of all the cases in which the stomach or duodenum is per¬ 
forated—sometimes, indeed, in the cases following trauma, as in Case S of my 
series—the abscess contains air. 

ThSLgymptoms of subphrenie abscess vary very considerably, depending 
a good deal upon the primary cause. The-onset, as a rule, is abrupt, pariieu- 
larly when due to perforation of a gastric ulcer. There are severe pain, vom¬ 
iting, often of bilious or of bloody material; respiration is embarrassed, owing 
to the involvement of the diaphragm; then the constitutional symptoms occur 
associated with suppuration, chills, irregular fever, and emaciation Subse- 
fluently perforation may take place into the pleura or into tin* nng, wi 1 severe 
cough and abundant purulent expectoration. . , 

The conditions are so obscure that the diagnosis of subphrenie abscess is 
not often made. The perihepatic abscess beneath the arch of the diaphragm, 
whether to the right ot left of the suspensory ligament when it does not contain 
ah - , is almost invariably mistaken for empyema. When a pus collection of 
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any size is in the lesser peritonaeum, the tumor is formed which lias the char¬ 
acters already mentioned in a quotation from Mr. Jordan Lloyd. 

The most remarkable features are those which are superadded when the 
abscess cavity contains air. Here, on the right side, when the abscess is in 
the greater peritonaeum, above the right lobe of the liver, the diaphragm may 
be pushed up to the level of the second or third rib, and the physical signs on 
percussion and auscultation are those of pneumothorax, particularly the tym¬ 
panitic resonance and the movable dulness. The liver is usually greatly de¬ 
pressed and there is bulging on the right side. Still more obscure are the 
cases of air-containing abscesses due to perforation of the Btomach or duode¬ 
num, in which the gas is contained in the lesser peritoneum. Here the dia¬ 
phragm is pushed up and there are signs of pneumothorax on the left side. 
In a large Majority of all the cases which follow perforation of a gastric ulcer 
the effusion lies between the diaphragm above, and the spleen, stomach, and 
the left lobe of the liver below. 

The prognosis in subphrenic abscess is not very hopeful. Of the cases on 
record about 30 per cent only have recovered. 

2. Appendicular. —The most frequent cause in the male of localized peri¬ 
tonitis is inflammation of the appendix vermiformis. The situation varies 
with the position of this extremely variable organ. The adhesion, perforation, 
and intraperitoneal abscess cavity may be within the pelvis, or to the left of 
the median line in the iliac region, in the lower right quadrant of the umbil¬ 
ical region—a not uncommon situation—or, of course, most frequently in the 
right iliac fossa. In the most common situation the localized abscess lies upon 
the psoas muscle, bounded by the caecum on the right and the terminal por¬ 
tion of the ileum and its mesentery in front and to the left. In many of these 
cases the limitation is perfect, and post-mortem records show that complete 
healing may take place with the obliteration of the appendix in a mass of 
firm scar tissue. 

3. Pelvic Peritonitis. —The most frequent cause is inflammation about the 
uterus and Fallopian tubes. Puerperal septicaemia, gonorrhoea, and tubercu¬ 
losis are the usual causes. The tubes are the starting-point in a majority 
of the cases. The fimbriie become adherent and closely matted to the ovary, 
and there is gradually produced a condition of thickening of the parts, in 
which the individual organs are scarcely recognizable. The tubes are dilated 
and filled with cheesy matter or pus, and there may be small abscess cavities 
in the broad ligaments. Rupture of one of these may cause general perito¬ 
nitis, or the membrane may be involved by extension, as in tuberculosis of 
these parts. 

IV. CHRONIC PERITONITIS. 

The following varieties may be recognized; 

(a) Local adhesive peritonitis, a very common 'condition, which occurs 
particularly about the spleen, forming adhesions between the capsule and the 
diaphrag m , about the liver, less frequently about the intestines and mesen¬ 
tery. Points of thickening or puckering on the peritonaeum occur sometimes 
With union of the coils or with fibrous bands. In a majority of such cases the 
condition is met accidentally post mortem. T wo sets of sypiptOT 1 ™ how- 
ever, becapaecLhy. these adhesions. When a fibrous band is attached in such 
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a way as to font) a loop or snare, a coil of intestine may pass through it. Thus, 
uf the 295 eases of intestin al obstruction analyzed by Fifes* <$ were.due to 
this cause. The secondgroup' is less serious and comprises cases with persist¬ 
ent abdominal pain of a colicky character, sometimes rendering life miserable. 

(5) Diffuse Adhesive Peritonitis. —This is a consequence of an acute in¬ 
flammation, either simple or tuberculous. Tito peritonauim is (Alliterated. On 
cutting through the ulidominal wall, the coils of intestines are uniformly 
malted together and can neither lie separated from each other nor can the 
visceral and parietal layers lie distinguished. There may lie’ thickening of the 
layers, and the liver and spleen are usually involved in the adhesions. 

(c) Proliferative Peritonitis. —Apart from cancer and tubercle, which pro¬ 
duce typical lesions of chronic peritonitis, the most characteristic form is that 
which may be described under this heading. The essential anatomical feature 
is great thickening of the peritoneal layers, usually without much adhesion. 
The cases are sometimes seen with sclerosis of the stomach. In one instance 
I found it in connection with a sclerotic condition of the eiccum and the first 


part of the colon. It is not uncommon with cirrhosis of the liver. In the 
inspection of a case of this kind there is usually moderate effusion, more rarely 
extensive ascites. The peritonauim is opaque-white in color, and everywhere 
thickened, often in patches. The omentum is usually rolled and forms a 
thickened mass transversely placed between the stomach and the colon. The 
peritonauim over the stomach, intestines, and mesentery is sometimes greatly 
thickened. The liver and spleen may simply be adherent, or there is a con¬ 
dition of chronic perihepatitis or perisplenitis, so that a layer of firm, almost 
gristly connective tissue of from one-fourth to half an inch in thickness encir¬ 
cles these organs. Usually the volume of the liver is in consequence greatly 
reduced. The gastro-hepatie omentum may be constricted by this new growth 
luiftlhe calibre of the portal vein much narrowed. A serous effusion may lie 
present. On account of the adhesions which form, the peritonauim may be 
divided into three or four different sacs, as is more fully described under the 
tuberculous peritonitis. In these cases the intestines are usually free, though 
the mesentery is greatly shortened. There are instances of chronic peritonitis 
in which the mesentery is so shortened by this proliferative change that the 
intestines form a ball not larger than a cocoa-nut situated in the middle line, 
and after the removal of the exudation can be felt as a solid tumor. The 
intestinal wall is greatly thickened and the mucous membrane of the ileum 
is thrown into folds like the valvulie conniventes. This proliferative perito¬ 
nitis is found frequently in the subjects of chronic alcoholism. In cases of 
long-continued ascites the serous surfaces generally become fhickened and pre¬ 
sent an opaque, dead-white color. This condition is observed especially in 
hepatic cirrhosis, but attends tumors, chronic passive congestion, etc. 

T n- 0 n r„—„ peritonitis a friction may be felt usually m tire 

upp er zone of the abdomen. Polyorrhomenitis, polyserositis, general chronic 
ui%MoSoaif the serous, membranes, Concato’s disease (as the Ita J“ s 
it), may occur with this form as well as in the tuberculous vane y. p® 
cardium and W.h pleurae may be involved. 

In some instances of chronic peritonitis the membrane presen bujm 
ous nodular thickenings, which may be mistaken for tubercles. J. . yu 

has described a case of this sort associated with disseminated growths throng - 
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out the liver which were not cancerous. It has been suggested that some of 
the cases of tuberculous peritonitis cured by operation have been of this 
nature, but histological examination would, as a rule, readily determine be¬ 
tween the conditions. Miura, in Japan, has reported a ease in which these 
nodules contained the ova of a parasite. One case has been reported in which 
the exciting cause was regarded as cholesterin plates, which were contained 
within the granulomatous nodules. 

(d) Chronic Hsemoirhagie--Peritonitis. —Blood-stained effusions in the 
peritonaeum occur'particularly in cancerous and tuberculous disease. There 
is a form of chronic inflammation analogous to the haemorrhagic pachymen¬ 
ingitis of the brain. It was described first by Virchow, and is localized most 
commonly in the pelvis. Layers of new connective tissue form on the surface 
of the peritonaeum with large wide vessels from which haemorrhage occurs. 
This is repeated from time to time with the formation of regular layers of 
haemorrhagic effusion. It is rarely diffuse, more commonly circumscribed. 

V. NEW GROWTHS IN THE PEBTTONJEUM. 

(а) Tuberculous Peritonitis. —This has already been considered. 

(б) Cancer of the Peritonaeum. —Although, as-a rule, secondary to disease 
of the stomach, liver, or pelvic organs, cases of primary cancer have been 
described. It is probable that the so-called primary cancers of the serous 
membranes are endotheliomata and not carcinomata. Secondary malignant 
peritonitis occurs in connection with all forms of cancer. It is usually ehar- 
aotejized by a number of round tumors scattered over the entire peritoneum, 
sometimes small and miliary, at other times large and nodular, with puckered 
centres. The disease most commonly starts from the stomach or the ovaries. 
The omentum is indurated, and, as in tuberculous peritonitis, forms a mass 
which lies transversely across the upper portion of the abdomen. P*i»ary 
malignant disease of the peritomeum is extremely rare. CoUeid-ia-said to 
ha ve occu rred, forming enormous masses, which in one case weighed over 100 
pounds. Cancer of this membrane spreads, either by the detachment of small 
particles which are carried in the lymph currents and by the movements to 
distant parts, or by contact of opposing surfaces. It occurs more.iraqnantly 
in women than in men, and more commonly at the later period of life. 

The diagnosis of cancer of the peritonaeum is easy with a history of a 
local malignant disease; as when it occurs with ovarian tumor or with cancer 
of the pylorus. In cases in which there is no evidence of a primary lesion the 
diagnosis may be doubtful. The clinical picture is usually that of chronic 
ascites with progressive emaciation. There may be no fever. If there is much 
effusion nothing definite can be felt on examination. After tapping, irregular 
nodules or the curled omentum may be felt lying transversely across the upper 
portion of the abdomen. Unfortunately, this tumor upon which so much stre^ 
is laid occurs as frequently in tuberculous peritonitis and may be present m 
a typical manner in the chronic proliferative form, so that in itself it has no 
special diagnostic value. Multiple nodules, if large, indicate cancer, particu¬ 
larly in persons above middle life. Nodular tuberculous peritonitis is most 
frequent in children. The presence about the navel of secondary nodules and 
indurated masses is more common in cancer. Inflammation, suppuration, and 
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^ Mforrh^c . m both; more often in the latter. The histological exuuS 
tiou m cancer may show large multinnclear cells or groups of cells-the 
apOjatingjcell-gTOugs of FouliSr-which arc extremely suggestive. Tlie colloid 
cancer may pr^Ta totally different picture; instead of ascitic fluid, the 
abdomen is occupied by the seuu-sohd gelatinous substance, and is linn, not 
fluctuating. ’ 

And, lastly, there are instances of echinococci in the peritonamm which 
may Simulate cancer very closely. 


VI. ASCITES (Hydro-peritonaeum). 

Definition.— The accumulation of serous fluid in the peritoneal cavity. 

Etiology. (1) Local Causes.—( a) Chronic inflammation of the peri- 
tomeum, either simple, cancerous, or tuberculous, (b) Portal obstruction in 
the terminal branches within the liver, as in cirrhosis and chronic passhe 
congestion, or by compression of the vein in the gastro-hepalie omentum, 
either by proliferative peritonitis, by new growths, or by aneurism. (<■) Throm¬ 
bosis of the portal vein, (d) Tumors of the abdomen. The solid growths 
of the ovaries may cause considerable ascites, which may completely mask the 
true condition. Tlie enlarged spleen in leukannia, less commonly in malaria, 
may be associated with recurring ascites. 

(2) GfiMiauL. Causes.-— -The ascites is part of a general dropsy, the result 
of mechanical effects, as in heart-disease, chronic emphysema, and sclerosis 
of the lung. In cardiac lesions the effusion is sometimes confined to the pori- 
tomeum, in which case it is due to secondary changes in the liver, or it has 
been suggested to be connected with a failure of the suction action of this 
organ, by which the peritonaium is kept dry. Ascites occurs also in the dropsy 
of Bright’s disease, and in hydraimic states of the blood. 

Symptoms. —A gradual uniform enlargement of the abdomen is the char¬ 
acteristic symptom of ascites. The physical signs are usually distinctive, 
(a) Inspection .—According to the amount of fluid the abdomen is protu¬ 
berant and flattened at the sides. With large effusions, the skin is tense and 
may present the line® albicantes. Frequently the navel itself and the parts 
about it are very prominent. In many cases the superficial veins arc enlarged 
and a plexus joining the mammary vessels can be seen. Sometimes it can 
be determined by pressure on these veins that the current is from below upward. 
In some instances, as in thrombosis or obliteration of the portal vein, those 
superficial abdominal vessels may be extensively varicose. About the navel 
m cases of cirrhosis there is occasionally a large bunch of distended veins, the 
so-called caput Medusa;. The heart may be displaced upward. 

(6) Palpat ion .—Fluctuation is obtained by placing the lingers of one 
hand upon one side of the abdomen and by giving a sharp tap on the opposite 
aide with the other hand, when a wave is felt to strike as a definite shock 
against the applied fingers. Even comparatively small quantities of fluid 
nia y give this fluctuation shock. When the abdominal walls are thick or very 
fat, an assistant may place the edge of the hand or a piece of cardboard in 
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front of the abdomen. A different procedure is adopted in palpating for 
the solid organs in case of ascites. Instead of placing the hand flat upon the 
abdomen, as in the ordinary method, the pads of the fingers only, are placed 
lightly upon the skin, and then by a sudden depression of the fingers the fluid 
is displaced and the solid organ or tumor may be felt. By this method of 
“dipping” or displacement, as it is called, the liver may be felt below the 
costal margin, or the spleen, or sometimes solid tumors of the omentum or 
intestine. 

(c) Percussion. —In the dorsal position with a moderate quantity of fluid 
in the peritonaeum the flanks are dull, while the umbilical and epigastric 
regions, into which the intestines float, are tympanitic. This area of clear 
resonance may have an oval outline. Having obtained the lateral limit of the 
dulness on one side, if the patient turns on the opposite side, the fluid gravi¬ 
tates to the dependent part and the uppermost flank is now tympanitic. In 
moderate effusions this movable dulness changes greatly in the different pos¬ 
tures. Small amounts of fluid, probably under a litre, would scarcely give 
movable dulness, as the pelvis and the renal regions hold a considerable quan¬ 
tity. In such cases it is best to place the patient in the knee-elbow position, 
when a dull note will be determined at the most dependent portion. By care¬ 
ful attention to these details mistakes are usually avoided. 

The following are among the conditions which may be mistaken for dropsy: 
Ovarian tumor, in which the sac develops, as a rule, unilaterally, though when 
large" it is centrally placed. The dulness is anterior and the resonance is in 
the flanks, into which the intestines are pushed by the cyst. Examination per 
vaginam may give important indications. In those rare instances in which 
gas develops in the cyst the diagnosis may be very difficult. Succussion has 
been obtained in such cases, A distended bladder may reach abovo the umbil¬ 
icus. In such instances some urine dribbles away, and suspicion of ascites 
or a cyst is occasionally entertained. I once saw a trocar thrust into a dis¬ 
tended bladder, which was supposed to be an ovarian cyst, and it is stated that 
John Hunter tapped a bladder, supposing it to be ascites. Such a mistake 
should be avoided by careful catheterization prior to any operative procedures. 
And lastly, there are large pancreatic or hydatid cysts in the abdomen which 
may simulate ascites. 

Nature of the Ascitic Fluid. —Usually this is a dear serum, light yellow 
in the ascites of aruemia and Bright’s disease, often darker in color in cirrho¬ 
sis of the liver. The specific gravity is low, seldom more than 1,010 or 1.015, 
whereas in the fluid of ovarian cysts or chronic peritonitis the specific gravity 
is over 1.015. It is albuminous and sometimes coagulates spontaneously. 
Dock has called attention to the importance of the study of the cells in the 
exudate. In cancer very characteristic forms, with nuclear figures, may 1* 
found. Haemorrhagic effusion usually occurs in cancer and tuberculosis, and 
occasionally in cirrhosis. I have already referred to the instances of h®m- 
orrhagic effusion in connection with ruptured tubal pregnancy. 

A, chylous, milky exudate is occasionally found. There are, as Quincke 
has pointed out, two distinct varieties, a fatty and a chylous, which may he 
distinguished by the microscope, as in the former there are distinct fat-glob¬ 
ules. These cases have been sometimes connected with peritoneal or mesen¬ 
teric' cancer. In -the, true chylous ascites, the fluid is turbiiaadjailky. 1“ 
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Eo me -t Ft a perforation of tlio thoracic duct has ton 

found, but the condition does not necessarily follow obliteration of the thoracic 
duct. Mud grades of chylous ascites, which arc occasionally found clinically, 
may be due to the fact that the patient upon a milk diet has a permanent 
lipaamia, such as is present in young animals and in diabetics, in whom 
the liquor sanguinis is always fatty. Under such circumstances an exu¬ 
date may contain enough of the molecular base of the chyle to produce turbid¬ 
ity of the fluid. Some of the cases have been associated with filariasis. 

Treatment of the Previous Conditions. —(a) Acute Peritonitis._ ijtcst 

is enjoined upon the patient by the severe pain which follows the slightest 
movement, and he should lie propped in the position which gives him greatest 
relief. ^Whether morphia should be given will depend upon the cause. In 
the pain of appendicitis and of perforation in typhoid fever it is best to use 
1 an ice-bag and withhold the drug. Late in the disease and in hopeless condi¬ 
tions it may be given freely. The opium treatment so strongly advocated by 
the late Alonzo Clark has gone out of vogue. 

V Local applications—the ice-bag, hot turpentine stupes, or cloths wrung 
out of ice-water—may be laid upon the abdomen. 

l’be question of the use of purgatives in peritonitis has of late been warmly 
discussed. Theoretically it appears correct to give salines in concentrated 
form, which cause a rapid and profuse exosmosis of serum from the intestinal 
vessels, relieving the congestion and reducing the tedema, which is one impor¬ 
tant factor in causing the meteorism. It is also urged that the increased peri¬ 
stalsis prevents the formation of adhesions. In reading the reports of these 
successful cases, one is not always convinced, however, that peritonitis actually 
existed. Still, in cases of acute peritonitis due to extension or following oper¬ 
ation or in septic conditions the judgment of many careful men is decidedly 
in favor of the use of salines. The majority of cases of peritonitis which come 
under the care of the physician follow lesions of the abdominal viscera or are 
due to perforation of ulcer of the stomach, the ileum, or the appendix. In 
such cases, particularly in the large group of appendix cases, to give saline 
purgatives is, to say the least, most injudicious treatment. In these instances 
rectal Injections should be employed to relieve the large bowel. No symptom 
in acute peritonitis is more serious than the tympanites, and none is more 
difficult to meet. The use of the long tube and/injections containing turpen- 
. tine may be tried. Drugs by the mouth can not be retained. 

For the vomiting, ice and small quantities of soda water may bo employed. 
The patient should be fed on milk, but if the vomiting is distressing it is best 
not to attempt to give food by the mouth, but to use small nutrient ennmata. 
in all cases it is best to have a surgeon in consultation early in the disease, 
as the question of operation may come up at any moment. In the acute forms 
of tuberculous peritonitis operative measures appear to lie more hopeful, but 
they are not always successful. 

(6) Chronic Peritonitis. —For the cases of chronic proliferative perito¬ 
nitis very little can be done. The treatment is practically that of ascites. In 
ail these forms, when the distention becomes extreme, tapping is indicated. 
r l’he treatment of tuberculous peritonitis has fallen largely into the hands of 
the surgeons, but the results depend on the stage at which the operation is 
performed and the variety of the disease. With ascites the outlook is good; 
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but when there are tuberculous tumors and many adhesions the results are 
not very satisfactory. Maurice Richardson, in a child aged five, with a sus¬ 
pected appendicitis (tumor, etc.), found the symptoms to be due to enlarged 
tuberculous mesenteric glands, which were removed, and the boy remained well 


five years after the operation. 

(c) Ascites. —The treatment depends somewhat on the nature ot the case. 
In cirrhosis early and repeated tapping may give time for the establishment 
of the collateral circulation, and temporary cures have followed this procedure. 

-Permanent drainage with Southey’s tube, incision, and washing out the pen- 
tonaeum have also been practised. ; In the ascites of cardiac and renal disease 
the cathartics arc most satisfactory, particularly the bitartrate of potash, given 
alone or with jalap, and the large doses of salts given an hour before break last 
with as little 'water as possible. These sometimes cause rapid disappearance 
of the effusion, but they are not so successful in ascites as in pleurisy with 
effusion. The stronger cathartics may sometimes be necessary. 4 The ascites 
forming part of the general anasarca of Bright’s disease will receive consider¬ 
ation under another section. 
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A DISEASES OF THE NOSE. 

I. ACUTE COEYZA 

Acute catarrhal inflammation of the upper air-passages, popularly known 
as a “ catarrh ” or a “ cold/’ is usually an independent affection, but may pre¬ 
cede the development of another disease. 

Etiology. —Prevailing most extensively in the changeable weather of the 
spring and early winter, it may occur in epidemic form, many cases arising 
m a community within a few weeks, outbreaks which are very like, though 
less intense than the epidemic influenza. A special organism, Micrococcus 
catarrhalis, has beeu described. Irritating fumes, such as those of iodine or 
ammonia, also may cause an acute catarrh of the nose. 

Symptoms. —The patient feels indisposed, perhaps chilly, has slight head¬ 
ache, and sneezes frequently. Tn severe cases there are pains in the back and 
limbs. There is usually slight fever, the temperature rising to 101°. The 
pulse is quick, the skin is dry, and there arc all the features of a feverish attack. 
At first the mucous membraue of the nose is swollen, “ stuffed up,” and the 
patient has to breathe through the mouth. A thin, clear, irritating secretion 
flows, and makes the edges of the nostrils sore. The mucous membrane of 
the tear-ducts is swollen, so that the eyes weep and the conjunctivas are in¬ 
jected. The sense of smell and, in part, the sense of taste is lost. With the 
nasal catarrh there is slight soreness of the throat and stiffness of the neck; 
the pharynx looks red and swollen, and sometimes the act of swallowing is 
painful. The larynx also may be involved, and the voice becomes husky or is 
even lost. If the inflammation extends to the Eustachian tubes the hearing 
may be impaired. Tn more severe cases there arc bronchial, irritation and 
cough. Occasionally there is an outbreak of labial or nasal herpes. Usually 
within thirty-six hours the nasal secretion becomes turbid and more profuse, 
the swelling of the mucosa subsides, the patient gradually becomes able to 
breathe through the nostrils, and within four or five days the symptoms dis¬ 
appear, with the exception of the increased discharge from the nose and upper 
pharynx. There are rarely any bad effects from a simple coryza. When the 
attacks are frequently repeated the disease may become chronic. 

The diagnos is is always easy, but caution must be exercised lest the initial 
catarrh of measles or severe influenza should be mistaken for the simple coryza. 
M «W 
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Treatment. —Many eases are so mild that the patients are able to be about 
and to attend to their work. If there are fever and constitutional disturbance, 
the patient should be kept in bed and should take a simple- fever mixture, 
and at night a drink of hot lemonade and a full, dose of Dover’s powder. 
Many persons find great benefit from the Turkish bath. For the distressing 
sense of tightness and pain over the frontal sinuses, cocaine is very useful 
and sometimes gives immediate relief. The 4-per-cent solution may be in¬ 
jected into the nostrils, or cotton-wool soaked in it may be inserted into them. 
Later, the snuff recommended by Ferrier is advantageous, composed, as it is, 
of morphia (gr. ij), bismuth (3 iv), acacia powder (3 ij). This may occasion¬ 
ally be blown or snuffed into the nostrils. The fluid extract of hamamelis, 
“ snuffed ” from the hand every two or three hours, is much better. 

II. AUTUMNAL CATARRH (Hay Fever). 

Definition. —An affection of the upper air-passages, often associated with, 
asthmatic attacks, due to the action of the pollen of certain grasses and plants 
upon a hypersensitive mucous membrane. 

Etiology. —This affection was first described in 1819 by Bostock, who called 
it catarrhus cextivus. Morrill Wyman, of Cambridge, Mass., wrote a mono¬ 
graph on the subject, and described two forms, the “June cold,” or “rose 
cold,” which comes on in the spring, and the autumnal form which, in the 
United States, comes on in August and September, and never persists after a 
severe frost. In the Southern States cases occur all through the year. It is 
more common in America and in Great Britain than on the Continent. The 
disposition to the disease is hereditary. Women are more subject to it than men. 
Young and middle-aged persons are most often attacked. The tendency les¬ 
sens as age advances, though there arc statements to the contrary. Dwellers 
in cities are chiefly attacked. The educated and highly nervous are more sus¬ 
ceptible. The disease affects certain families, and Beard found an hereditary 
factor in 33 per cent of his cases. A morbid sensitiveness of the nasal mucosa 
is present in many cases. 

The disease must be differentiated from nervous coryza (which has been 
induced by suggestion) and from the attacks of irritation of the nasal, con¬ 
junctival, and bronchial mucous membranes excited by the odor of a horse, 
or of the “ harmless necessary cat.” 

Dunbar’s researches have placed the etiology of the disease on a scientific 
basis. He has shown that there is but one cause, the pollen of grasses and 
certain plants. The pollen of about 130 different plants has now been exam¬ 
iner], of which that of 25 grasses and of only 7 other kinds of -plants exert a 
definite action. Tlig^wllen of rye is the most active. Dunbar and his stu¬ 
dents have found that the severity of hay-fever attacks is in direct proportion 
to the quantity of pollen present in the atmosphere. Tn persons predisposed 
to the disease the pollen applied to the conjunctives or nasal mucosa excites 
characteristic attacks. He has isolated a peculiar poison of an albuminous 
nature from the pollen. It is so powerful that .000025 milligrammes excites 
irritation in the conjunctiva of a susceptible subject. This is the amount of 
toxin which corresponds to two or three pollen grains. It is entirely without 
influence on normal persons. In larger doses severer attacks are caused, and, 
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injected subcutaneously, it has been followed by very unpleasant symptoms. 
He has succeeded in obtaining an antitoxin by injecting the poison into ani- 
malsT. It is capable of cutting short attacks of ordinary bay fever. 

"Symptoms, —These are, in a majority of the cases, very like those of ordi¬ 
nal ^ c oryza. There may, however, be much more headache and distress, and 
somepatients become very low-spirited. At the outset, or eve* daily through¬ 
out the attack, sgeezing may be frequent. Cough is a common symptom and 
may be very distressing. Paroxysms of asthma may occur indistinguishable 
from the ordinary bronchial form. The two conditions may indeed alternate, 
the patient having at one time an attack of common hay fever and at another, 
under similar circumstances, an attack of bronchial asthma. 

Treatment. —This may be comprised under four heads: First, remedies 
may be given to improve the stability of the nervous system—suck ns 
arsenic, phosphorus, and strychnia. Secondly* climatic. Dwellers in the 
. cities, of the Atlantic seaboard and of the Central States enjoy complete 
^.immunity in the Adirondacks and White Mountains. As a rule the disease is 
aggravated by residence in agricultural districts. The dry mountain air is 
unquestionably the best; there is no general rule, and there are eases which 
do well at the seaside. Thirdly, the thorough local treatment of the nose, par¬ 
ticularly the destruction of the vessels and sinuses over the sensitive areas. 
F ourthly , the antitoxin treatment of Dunbar in suitable eases gives excellent 
results. Owing to the peculiar nature of the disease and the constant reinfec¬ 
tion of the mucous membranes by pollen on exposure to the outside air, it is 
advised to sleep with the windows dosed and to apply the serum in the morn¬ 
ing before rising both to eyes and nose, and again during the day if the 
slightest irritation is felt in the conjunctiva: or nasal mucous membranes 
(E. A. Glegg). T^eJlgllantin of Dunbar is now “ on the market.” 


m. EPISTAXIS. 

Etiology. —Bleeding from the nose may result from local or constitutional 
conditions. Among lqcgl,causes may be mentioned traumatism, small ulcers, 
picking or scratching the nose, new growths, and the presence of foreign bodies. 
In chronic nasal catarrh bleeding is not infrequent. The blood may come 
from one or both nostrils. The flow may be profuse after an injury. 

Among general conditions with which nose-bleeding is associated, the fol¬ 
lowing are the most important: It occurs in growing children, particularly 
about the age of puberty; more frequently in the .delicate and in the rheumatic 
than in the strong and vigorous. There is a family form in which many mem¬ 
bers in severed generations are affected. There is a chronic recurring epistaxis 
' associated with multiple telangiectasis of the skin and mucous membranes 

(Quarterly Journal of Medicine, Vol. I). . , ,.. 

Epistaxis is a very common event in-persons of so-called plethoric habit. 
It is stated sometimes tcupreeede, or to indicate a liability to, apoplexy, in 
venous engorgement epistaxis is not common and there may be a mos 
grade of cyanosis without its occurrence. It is frequent in 110 losta-hepa 1B- 
I n balloon and m ountain ascensions, in the very rarefied atmosphere, hemor¬ 
rhage from the noselsa common event. In hemophilia the nose ranks rs 
of the mucous membranes from which bleeding arises. It occurs in all forms o 
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rhrnnir nnwatfln in ctejftjc jnifiratiiiaLseghritis, and in . cirrhosis of the l iver. 
It prec edes the onset of certain fevers, more particularly typhoi d, with'which 
it seems associatedin a special manner. Vicapious ppiataxis has been described 
in cases nf guppraggivn of thn Lastly, it is said to be brought on by 

certain psychical impressions, but the observations on this point are not trust¬ 
worthy. The blood in epistaxis results from capillary oozing or diapedesis. 
The mucous membrane is deeply congested and there are often capillary angi¬ 
omata situated usually in the respiratory portion of the nostril mid upon the 
cartilaginous septum. . 

Symptoms.—Slight haemorrhage is not associated with any special fea¬ 
tures. When the bleeding is protracted the patients have the more serious 
manifestations of loss of blood. In the slow dripping which takes place in 
some instances of haemophilia, there may be formed a remarkable blood tumor 
projecting from one nostril and extending even below the mouth. 

Death from ordinary epistaxis is very rare. The more blood is lost, the 
greater is the tendency to clotting with spontaneous cessation of the bleeding. 

Diagnosis.—The diagnosis is usually easy. One point only need be men¬ 
tioned; namely, that bleeding from the posterior nares occasionally occurs dur¬ 
ing sleep and the blood trickles into the pharynx and may be swallowed. If 
vomited, it may be confounded with hsematemesis; or, if coughed up, wiih 
hemoptysis. 

Treatment.—In a majority of the cases the bleeding ceases of itself. Vari¬ 
ous simple measures may be employed, such as h olding the arms, abram the 
%nd r the app lication of ice to the nose, or the injection of cold or hot water 
info the, .nostrils. Astringents, such as zinc, alum, or t annin , may be used; 
and the tincture of the perehloride of iron, diluted with ice-water, may be 
introduced into the nostrils. If the bleeding comes from an ulcerated surface, 
an attempt should be made to apply cteunkacid or the cautery. If the bleed¬ 
ing is at all severe and obstinate, the posterior nares should be plugged. One 
oi the patients with epistaxis and spider angiomata of the skin and mucous 
membranes used a finger of a rubber glove with a small rubber tube and stop¬ 
cock by which he could dilate the glove finger, inserted into the nostril, and 
so effectually control tho bleeding. The inhalation of carbonic-acid gas may be 
tried or a solution of gelatine or of adrenalin injected into the nostril. 

B. DISEASES OF THE LARYNX. 

L ACUTE CATARRHAL LARYNGITIS.. 

This may come on as an independent affection or in association with gen¬ 
eral catarrh of the upper respiratory passages. 

Etiology. — Many cases are due to catching cold-or to nyoynan nf the voice: 
others come on in consequence of the of irritating gases. It may 

occur in the general catarrh a ssoci ated with, influenza and measles. Very severe 
laryngitis is excited by traumatism, either injuries from without or thoJLodg- 
ment of foreign.bodies. It may be caused by the action of very hot liquids 
"*• rnn™'™ ~ T ~ 

Symptoms.—There is a se nse of tick ling referred to the larynx; the cold 
air irritates and, owing to the increased sensibility of the mucous membrane, 
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ft?** may * P ainful - There is a i, aml tho VQiw , ig 

al]a|^d. At first it is simply^HMky, but soon phonation Warned, painful, and 
fWlly mim c e -iuay be completely lost. In adults the respirations am not 
increased m frequency but lyluldren dyspnoea is not uncommon and may 
occur m spasmodic a tacks and become urgent if there is much oedema with 
the inflammatory swelling. 

■The laryngoscope shows a swollen mucous membrane of the larynx par¬ 
ticularly the ary-epiglottidean folds. The vocal cords have lost their smooth 
and shining appearance and are reddened and swollen. Their mobility also 
is greatly impaired, owing to the infiltration of the adjoining mucous'mem¬ 
brane and of the muscles. A slight mucoid exudation covers the parts. The 
constitutional symptoms are not severe. There is rarely much fever, and in 
many cases the patient is not seriously ill. Occasionally eases come on with 
greater intensity, the cough is very distressing, deglutition is painful, and there 
may be urgent dyspnoea. 


Diagnosis.— There is rarely any difficulty in determining tho nature of a 
case if a satisfactory laryngoscopic examination can be made. The severer 
f°rms may simulate oedema of the glottis. When the loss of voice is marked, 
the case may be mistaken for one of nervous aphonia, but the laryngoscope 
would decide the question at once. Much more difficult is the diagnosis of 
acute laryngitis in children, particularly in the \ery young, in whom it is so 
hard to make a proper examination. From ordinary laryngismus it is to be 
distinguished by the presence of fever, the mode of onset, and particularly the 
coryza and the previous symptoms of hoarseness or loss of voice. Membranous 
laryngitis may at first be quite impossible to differentiate, but in a majority 
of cases of this affection there arc patches on tho pharynx and early swelling of 
the cervical glands. The symptoms, too, are much more severe. 

Treatment. —Rest of the larynx should be enjoined, so.far as phonation is 
concerned. In cases of any severity the patient should bo kept in bed. The 
room should be at an even temperature and the air saturated with moisture. 
Early in the disease, if there is much fever, aconite and citrate of potash may 
be given, and for the irritating painful cough a full dose of Dover’s powder 
at night. An ice-bag externally often gives great relief. 


n. CHRONIC LARYNGITIS. 

Etiology. —The cases usually follow repeated acute attacks. Tho most com¬ 
mon causes are overuse of the voice, particularly in persons whose occupation 
necessitates shouting in the open air. The constant inhalation of irritating 
substances, as tobacco-smoke, may also cause it. 

8ymptoms. —The voice is usually hoarse and rough and in severe cases may 
be almost lost. There is usually very little pain; only the unpleasant sense of 
tickling in the larynx, which causes a frequent desire to cough. With the 
laryngoscope the mucous membrane looks swollen, but much less red than in 
tbe acute condition. In association with the granular pharyngitis, the mucous 
glands of the epiglottis and of the ventricles may be involved. 

Treatment.—The nostrils should bo carefully examined, since in some 
instances chronic laryngitis is associated with and even dependent upon ob¬ 
struction to the free passage of air through the nose. Local application must 
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be made directly to the larynx, either with a brush er by means of a spray. 
Among the remedies most recommended are the solutions of nitrate of silver, 
chlorate of potash, perchloride of zinc, and tannic acid. Insufflations of bis- 
muth are sometimes useful. 

Among directions to be given are the avoidance of heated rooms and loud 
speaking, and abstinence from tobacco and alcohol. The throat should not be 
too much muffled, and morning and evening the neek should be sponged with * 
cold water. 


TTT (EDEMATOUS LARYNGITIS. 

Etiology. —(Edema of the glottis, or, more correctly, of the structures 
which form the glottis, a very serious affection, is met with (a) as a rare 
sequence of ordinary acute laryngitis; (6) in chronic diseases of the larynx, 
as syphilis or tubercle; (c) in severe inflammatory diseases like diphtheria, in 
erysipelas of the neck, and in various forms of cellulitis; ( d ) occasionally 
in the acute infectious diseases—scarlet fever, typhus, or typhoid; in Bright’s 
disease, either acute or chronic, there may lie a rapidly developing oedema; 
(e) in angio-neurotic oedema. 

Symptoms.—There is dyspnoea, increasing in intensity, so that within an 
hour or two the condition becomes very critical. There is sometimes marked 
stridor in respiration. The voice becomes husky and disappears. The laryn¬ 
goscope shows enormous swelling of the epiglottis, which can sometimes be 
felt with the Anger or even seen when the tongue is strongly depressed with a 
spatula. The ary-epiglottidean folds are the seat of the chief swelling and 
may almost meet in the middle line. Occasionally the oedema is below the 
true cords. 

The diagnosis is rarely difficult, inasmuch as even without the laryngo¬ 
scope the swollen epiglottis can be seen or felt with the Anger. The condition 
is very fatal. 

Treatment.—An ice-bag should be placed on the larynx, and the patient 
given ice to suck. If the symptoms are urgent, the throat should be sprayed 
with a strong solution of cocaine, and the swollen epiglottis scarifled. If 
relief does not follow, tracheotomy should immediately be performed. The 
high rate of mortality is due to the fact that this operation is as a rule too 
long delayed. 

IV. SPASMODIC LARYNGITIS (LaryngifimuB stridulus). 

Spasm of the glottis is met with in many affections of the larynx, but there 
is a special disease in children which has received the above-mentioned and 
other names. 

Etiology.— A purely nervous affection, without .any inflammatory condi¬ 
tion of ( b e larynx, it occurs* in children between the ages of six months and 
ttage_Jfiprs, and is most commonly seen in connection- with rickets. As 
Escherich has shown, the disease has close relations with tetany and may 
display many of the accessory phenomena of this disease. Often the attack 
eomes-on-when- the child has been crossed _o_r scolded. Mothers sometimes call 
the attacks “ passion flts ” or attacks of “ holding the breath.” It was sup- 
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posed aipn^ tlmi Uioy were associated will, enlargement of (he thymus 

s;zz ££ 

centric or reflex from peripheral irritation. The disease is not so 
common in America as in England. 

Symptoms.-—The attacks may come on either in the night or in the day 
often just as the e n d awakes. There is no cough, no hoarseness, hut the 

r °Tf3teT C n'° Ch . ild Sl . n,gRluS for lTO1,h ' *'-> ^ee gets cou- 

pted, and |en, with a sudden relaxation of the spasm, the air is drawn into 

thejHflgs with a high-pitched crowing sound, which has given to the affection 
the name-of ch.ld-crowmg” Convulsions may occur during an attack or 
there Jnay be carpo-pedal spasms. Death may, but rarely docs, occur during 
; .the attack. With the cyanosis the spasm relaxes and respiration begins The 
attacks may recur with great frequency throughout the day. 

Treatment. The..gums should he carefully examined and, if swollen and 
hot,..ireely lanced. The bowels should he carefully regulated and as these 
children are usually delicate or rickety, nourishing diet and cod-liver oil 
should be given. By far the most satisfactory method of treatment is.thg gold 
sponging. In severe cases, two or three times a day the child should he placed 
in a warm bath, and the back and chest thoroughly sponged for a minute or 
two with cold water. Since learning this practice from Ringer, at the Uni¬ 
versity Hospital, London, I have seen many cases in which it proved success¬ 
ful. It may be employed when the child is in a paroxysm, though if the 
attack is severe and the lividity is great it is much hotter to dash cold water 
into the face. - Sometimes the introduction of the linger far hack into the 
throat will relieve the spasm. 

Spasmodic croup, believed to be a functional spasm of the muscles of the 
larynx, is an affection seen most commonly between the ages of two and five 
years. According to Trousseau’s description, the child goes to bed well, and 
about midnight or in the early morning hours awakes with oppressed breath¬ 
ing, harsh, croupy cough, and perhaps some huskiness of voice. The oppres¬ 
sion and distress for a time are very serious, the face is congested, and there 
are signs of approaching cyanosis. The attack passes olf abruptly, the child 
falls asleep and awakes the next morning feeling perfectly well. Those attacks 
may be repeated for several nights in succession, and usually cause great alarnf 
to the parents. Whether this is entirely a functional spasm is, j think, doubt¬ 
ful- There are instances in which the child is somewhat hoarse throughout 
Hie day, and has slight catarrhal symptoms and a brazen, croupy cough. There 
,s Probably slight catarrhal laryngitis with it. These cases are not infrequently 
mistaken for true croup, and parents are sometimes unnecessarily disturbed 
I'X the serious view which the physician takes of the case. Too often the poor 
rhild, deluged with drugs, is longer in recovering from the treatment than he 
would be from the disease. To allay the spasm a whiff of chloroform may be 
a( lministered, which will in a few moments give relief, or the child may be 
placed in a hot bath. A prompt emetic, such as zinc or wine of ipecac, will 
usually relieve the spasm, and is specially indicated if the child has overloaded 
IIn ' stomach through the day. 
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V. TUBERCULOUS LARYNGITIS. 

Etiology. —Tubercles may arise primarily in the laryngeal mucosa, but in 
the great majority of cases the affection is secondary to pulmonary tubercu¬ 
losis, in which it is met with in a variable proportion of from 18 to 30 per 
eent. Laryngitis may occur veiy early in pulmonary tuberculosis. There 
may bo well-marked involvement of the larynx with signs of very limited; 
trouble at one apex. -These are cases which, in my experience, run a very 
unfavorable course. 

Morbid Anatomy. —The mucosa is at first swollen and presents scattered 
tubercles, which seem to begin in the neighborhood of the blood-vessels. By 
their fusion small tuberculous masses arise, which caseatc and finally ulcerate, 
leaving shallow irregular losses of substance. The ulcers are usually covered 
with a grayish exudation, and there is a general thickening of the mucosa 
about them, which is particularly marked upon the arytenoids. The ulcers 
may erode the true cords and finally destroy them, and passing deeply may 
cause perichondritis with necrosis and occasionally exfoliation of carti¬ 
lages. The disease may extend laterally and involve the pharynx, and down¬ 
ward over the mucous membrane, covering the cricoid cartilage toward the 
oesophagus. Above, it may reach the posterior wall of the pharynx, and in 
rare cases extend to the fauces and tonsils. The epiglottis may be entirely 
destroyed. There are rare instances in which cicatricial changes go on to such 
a degree that stenosis of the larynx is induced. 

Symptoms. —The first indication is slight huskiness of the voice, which 
finally deepens to hoarseness, and in advanced stages there may be complete 
loss of voice. There is something very suggestive in the early hoarseness of 
tuberculous laryngitis. The attention may be directed to the lungs simply by 
the quality of the voice. 

The cough is in part due to involvement of the larynx. Early in the 
disease it is not very troublesome, but when the ulceration is extensive it 
becomes husky and ineffectual. Of the symptoms, none is more aggravating 
than the dysphagia, which is mot with particularly when the epiglottis is 
involved, and when the ulceration has extended to the pharynx. There is no 
more distressing or painful complication in phthisis. In instances in which 
the epiglottis is in great part destroyed, with each attempt to take food there 
are distressing paroxysms of cough, and even of suffocation. 

"'With the laryngoscope there is seen early in the disease a pallor of the 
mucous membrane, which also looks thickened and infiltrated, particularly 
that covering the arytenoid cartilages. The jilcers are very characteristic. 
They are broad and shallow, with gray bases and ill-defined outlines. The 
vocal cords are infiltrated and thickened, and ulceration is very common. 

The diagnosis is rarely difficult, as it is usually associated with well-marked 
pulmonary disease. In case of doubt the secretion from the base of an ulcer 
should be examined for bacilli. 

Treatment. —The voice sh ould, nat-he-used. The ulcers-should be sprayed 
and kept thoroughly cleansed with a sqliitjpji of tannic acid, nitrate ofsiher, 
or s q |n frttfl of sine. Th e insu fflation, three times a day, aLa-powder-of 
f orm wjth mnrphia- after cleansing the ulcers with a spray, re lieves th e p alD 
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in a majority of the cases, ggsaine (4iper-eeujt solution) applied with the 
flfr wtiisfir wil l often enable the patient to swallow his food comfortably. There 
are, however, distressing cases of extensive laryngeal and pharyngeal ulcera¬ 
tion in which even cocaine loses its good effects. When the epiglottis is lost 
,’^0 difficulty in swallowing becomes very great. Wolfcnden states that this 
'ffiay be obviated if the patient hangs his head over the side of the bed and 
sucka milk through a rubber tube from a mug placed on the floor. 


VI. SYPHILITIC LAEYHGITIS. 

Syphilis attacks the larynx with great frequency. It may-result from 
the inherited disease or be a secondary or tertiary manifestation of the ac¬ 
quired form. 

Symptoms.—In secondary syphilis there is occasionally erythema of the 
lawny which may go on to definite catarrh, but has nothing characteristic. 
The process may proceed to the formation of superficial whitish ulcers, usually 
symmetrically placed on the cords or ventricular bands. Mucous patches and 
conddpnata are rarely seen. The symptoms are practically those of slight 
loss of votics with laryngeal irritation, as in the simple catarrhal form. 

'Tfife tertiary laryngeal lesions are numerous and very serious. True gum- 
m ata. v arying in size from the head of a pin to a small nut, arise in the sub¬ 
mucous tissue, most commonly at the base of the epiglottis. They go through 
tho'changes characteristic of these structures and may either break down, pro¬ 
ducing extensive and deep ulceration, or—and this is more characteristic of 
syphilitic laryngitis—in their healing form a fibrous tissue winch shrinks and 
produces stenosis. The ulceration is apt to extend deeply and involve the carti¬ 
lage, inducing necrosis and exfoliation, and even hemorrhage from erosion 
of the arteries. (Edema may suddenly prove fatal. The cicatrices which fol¬ 
low the sclerosis of the gummata or the healing of the ulcers produce grea 
deformity. The epiglottis, for instance, may be tied down to the pharyngeal 
wall or to the epiglottic folds, or even to the tongue; and eventually a stenosis 

results! 'which." may necessitate tracheotomy. * 

The laryngeal symptoms of inherited syphilis have the usual course o 
these lesions and appear either early, within the first five or six months, or 
after puberty; most commonly in the former penod. Of 76 ca8 “> 
Mackenzie found that 63 occurred within the first year. The ffimmatoM * 
tration leads to ulceration, most commonly of the epiglottis “J 
tricles, and the process may extend deeply and involve the cartilage. Cica 

tricial contraction may also occur. 

The diagnosis of syphilis of the larynx is rarely difficult, s.ncc occu 
most commonly in connection with other symptoms o ® *■ j .. ^ 

Treatment.— The administration of constitutional ® ^ 

important, and under mercury and iodide of potassium ■ always 

may rapidly be relieved. The tertiary laryngeal 

serious ^difficult to treat. The deep ulcerationi»ispec d y 

and the ci catr ization may necessitate tracheotomy, or th gratlusi ' 

as practiseaTy Schroetter. 
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. o. DISEASES OF THE BRONCHI 

I. ACTJTE BRONCHITIS. 

Acute catarrhal inflammation of the bronchial mucous membrane is a very 
common disease, rarely serious in healthy adults, but very fatal, ip the did and . 
in the young, owing to associated pulmonary complications. It is bilater al*'. 
and either the larger and medium sized tubes or the smaller bronchi, 

in which case it is known as capillary bronchitis. 

We shall speak only of the former, as the latter is part and pared of 
broncho-pneumonia. 

Etiology.—Acute bronchitis is a common sequel of matching cold, and is 
often no thin g more than the extension downward of an ordinary coryza. It 
occurs most frequently in the changeable weather of early spring and late 
autumn. Its association with cold is well indicated by the popular expression 
“ q pld i>n the chest.” It may prevail as an epidemic apart from influenza, of * 
which it is an important feature. 

Acute bronchitis is associated with many other affections, notably pieagles. 
It is by no means rare at the onset of typhoid fever and malaria. It is present 
also in astjjma and whooping-cough. The subjects of spinal curvature are 
specially liable to the disease. The bronchitis of Blight’s disease, gout, and 
heart-disease is usually a chronic form. It attacks persons of all ages, but 
most frequently the young and the old. There are individuals who have a 
special disposition to bronchial catarrh, and the slightest exposure is apt to 
bring on an attack. Persons who live an out-of-door life are usually less sub¬ 
ject to the disease than those who follow sedentary occupations. 

The affection is probably microbic, though we have as yet no definite evi¬ 
dence upon this point. 

ICorbid Anatomy.—The mucous membrane of the trachea and bronchi is 
reigned, congested, and covereT"with mucus and muco-pus, which may be 
seen oozing from the smaller bronchi, some of which are dilated. The finer 
changes in the mucosa consist in desquamation of the ciliated epithelium, 
sweHing-amLcedema of the submucosa, and infiltration of the tissuowith leu- 
cqpjttoe- The mucous glands are much swollen. 

Symptoms. —The symptoms of an ordinary “ cold ” accompany the onset 
of an acute bronchitis. The coryza extends to the tubes, and may also affect 
theTarynx, producing hoarseness, which in many cases is marked. A chill is 
rare, but there is invariably a sense of oppression, with heaviness and languor 
aad pains in the bones and back. In mild cases there is scarcely any fever, 
but i n sever er iorms the range is from 101°-io 103°. The htohchial-SyWtoms 
set in with a feeling of tightness and rawness beneath the sternum and a 
animation of oppression in the chest. The cough is rough at first, and often 
of a ringing character. It comes on in paroxysms which rack and distress 
the patient extremely. During the severe spells the pain may be very intense 
beneath the sternum and along the attachments of the diaphragm. At firs! 
the cough is dry and the expectoration scanty and viscid, but in a few days 
the secretion becomes muco-purulent and abundant, and finally purulent 
With the loosening of the cough great relief is experienced. The sputum h 
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“ unless the fever is high. There arc instances, hS in S 

hrsaitiflg™i*.-3-^pjd and when the smaller tubes are involved there is 
_ On-Palpation the bronchial fremitus may often bo felt. On aus- 
“ the early stage, piping sibilant rales arc everywhere to bo heard 
They are very changeable and appear and disappear with coughing. WUh 

SrJti^thT the bronehlal membranes and the greater abundance of the 
secretion the rftles change and become mucous and bubbling in quality. The 
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it a£^ ,e 'T^ T iI ie 1 T rSL 'i 0 H th u di f ase d0pends on the conditinM under which 
it Wises. In healthy adults, by the end of a week the fever subsides and the 

congh loosens In another week or ten days convalescence is fully established. 
In^jnng children the chief risk is in the extension of the process downward. 
In p^asles and whooping-cough, the ordinary bronchial catarrh is very apt to 
descend to the finer tubes, which become dilated and plugged with muco-pus, 
inducing areas of collapse, and finally broncho-pneumonia. This extension 
is indicated by changes in the physical signs. Usually at the base the riles 
are subcrepitant and numerous and there may lie areas of defective resonance 
and of feeble or distant tubular breathing. In the aged and debilitated there 
are similar dangers if the process extends from the larger to the smaller tubes, 
n old age the bronchial mucosa is less capable of expelling the mucus, which 
is more apt to sag to the dependent parts and induce dilatation of the tubes 
with extension of the inflammation to the contiguous air-cells. 

Diagnosis.— The diagnosis of acute bronchitis is rarely difficult. Although 
the mode of onset may be brusque and perhaps simulate!pnauuuujia, yet the 
absence of dulness and blowing breathing, and the general character of the 
bronchial inflammation, render the diagnosis easy. About once a year I see 
a case of ^phmd fever, in which the diagnosis at first has lieen acute bron¬ 
chitis. The complication of-jbroncho-pneumonia is indicated by the greater 
severity, of the symptoms, particularly the dyspnoea, the changed color, and 
the physical signs. 

Treatment. —In mild cases, household measures suffice. The hot foot- 
or the warm bath, a drink of hot lemonade, and a mustard plaster on the 
chfiBt will often give relief. For the dry, racking cough, the symptom most 
complained of by the patient, Dover’s powder is the best remedy. It is a 
popular belief that quinine, in full doses, will check an oncoming cold on the 
chest, but this is doubtful. It is a common custom when persons feel the 
a Pproach of a cold to take a Turkish bath, and though the tightness and 
eppreasion may be relieved by it, there is in a majority of the cases great risk. 
Some of the severest cases of bronchitis which I have seen have followed this 
initial Turkish bath. No doubt, if the person could go to bed directly from 
the bath, its action would be beneficial, but there is great risk of catching 
"cold” in going home from the bath. Relief is obtained from the unpleasant 
^nse of rawness by keeping the air of the room saturated with moisturb, and 
in tills dry" stage the old-fashioned mixture of the wines of antimony and 
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ipecacuanha with, liquor .ammooii acetatis and nitrous ether is useful. If the 
pulse is very rapid, tincture of aconite may be given, particularly in* the case 
of children. For the cough, when dry and irritating, opium should bo freely 
used in the form of Dover’s powder or paregoric. Of course, in the very 
young and the aged care must be exercised in the use of opium, particularly 
if the secretions'are free; but for the distressing, irritative cough, which keeps 
the patient awake, opium in some form gives ihe only relief. As the cough 
loosens and the expectoration is more abundant, the patient becomes more 
comfortable. In this stage it is customary to ply him with expectorants of 
various sorts. Though useful occasionally, they should not bo .given as a 
matter of routine. A mixture of squills, ammonia, and senefa is a favorite 
one with many practitioners at this stage. 

In_the acute bronchitis of children, if the amount of secretion is large 
and difficult to expectorate, or if there is dyspnoea and the color begins to 
get dusky, an emetic (a tablespoonful of ipecac wine) should be given at once 
and repeated if necessary. 


n. CHRONIC BRONCHITIS. 

Etiology. —This affection may follow repeated attacks of acute bronchitis, 
but it is most commonly met with in chronic lung affections, heart-disease, 
aneurism of the aorta, gout, and renal disease. It is frequent in the aged; 
the young rarely are affected. Climate and season have an important influence. 
It is the winter cough of the aged, recurring with regularity as the weather 
gets cold and changeable. Owing to the more uniform heating of the houses, it 
is much less common in Canada and in the United States than in England. 

Horbid Anatomy. —The bronchial mucosa presents a great variety of 
changes, depending somewhat upon the disease with which chronic bronchitis 
is associated. In some cases the mucous membrane is very thin, so that the 
longitudinal bands of elastic tissue stand out prominently. The tubes are 
dilated, the muscular and glandular tissues are atrophied, and the epithelium 
is in great part shed. 

In other instances the mucosa is thickened, granular, and infiltrated. 
There may be ulceration, particularly of the mucous follicles. Bronchial dila¬ 
tations are not uncommon and emphysema is a constant accompaniment. 

Symptom*.-— In the form met with in old men, associated with emphysema, 
gout, or heart-disease, the chief symptoms are as follows: Shortness of breath, 
which may not be noticeable except on exertion. The patients “ptfff and 
blow ” on going up hill or up a flight of stairs. This is due not so much to 
the chronic bronchitis itself as to associated emphysema or even tb cardiac 
weakness. They complain of no pain. The cough is variable, changing with 
the weather and with the season. During the summer they may remain free, 
but each succeeding winter the cough comes on with severity and persists. 
There may be only a spell in the morning, or the chief distress is at night. 
The sputum in chronic bronchitis is very variable. In cases of the so-called 
dry catarrh there is no expectoration. Usually, however, it is abundant,'muco¬ 
purulent, or distinctly purulent in character. There are instances in which 
the patient coughs up for years a thin fluid sputum. There is rarely fever. 
The general health may and the disease may present no serious fes- 
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*«£$ and the condition m often that winch we sec in emphysema ^ 
p^Jion note is clear or hyperresonant On auscultation, ApiraUon is pro- 
W and wheezy mid rhonchi of various sorts are hoard-some high-phE 
gf ofed^ed.and snoring. Crepitant riles are common S 

Clinical Varieties. The description just given is of the ordinary chronic 

. 0001118 rnu COnDeCti0n With em P h ^ raa heart-disease and 
m many elderiy men. There are certain forms which merit special descrip- 

fa w 18 a / 0rm ° f cnE0NIC bronchitis in women, which comes 

on between the ages of twenty and thirty and may continue indefinitely with¬ 
out serious impairment of the health. In several cases the cough Mlnged 
JS^hSTeiUay. he slight, bronchiectasis. 

(6) BBONcnouEiiasA.—Excessive bronchial secretion is met with under 
several conditions. It must not be mistaken for the profuse expectoration of 
bronchiectasis. The secretion may be very liquid and watery—&ronc/wrr7w» 
sero jt a , a nd ^extr aordinary amount. More commonly, it is purulcnUfcpugh 
and with greenish or yellow-green masses. It may be thick and uniform. 
11m profuse bronchial secretion is usually a manifestation of chronic bron¬ 
chitis and may lead to dilatation of the tubes and ultimately to fetid 
bronchitis. In the young the condition may persist for years withont impair- 
ment of health and without apparently damaging the lungs. 

(c) Putrid Bronchitis.— Fetid expectoration is met with in connection 
with bronchiecfasis, gangrene, abscess, or with decomposition of secretions 
within phthisical cavities and in an empyema which has perforated the 
lung. There are insjtances in which, apart from any of these states, the 
expectoration .has.a fetid character. The sputa are abundant, usually thin, 
> n color, and they separate into an upper fluid layer capped 
with frothy mucus and a thick sediment in which may sometimes be found 
dirty yellow masses the size of peas or beans—the so-called Dittrich’s plugs. 
The affection is very rare apart from the above-mentioned conditions. In 
severe cases it leads to changes in the bronchial walls, pneumonia, and often 
to abscess or gangrene. Metastatic brain absMss has followed putrid bron- 
chitifl in a certain number of cases. 

(df IJBT Catarrh. —The catarrhs sec of Laennec, a not uncommon form, 

18 characterized by paroxysms of coughing of great intensity, with little or 
no expectoration. It is usually met with in elderly persons with emphysema, 
and is one of the most obstinate of all varieties of bronchitis. 

_ ®f®*tment.—Bemaval to a southern latitude may prevent the onset. In 
the ^milder climate of Falmouth, Torquay, and Bournemouth is 
suitable for those who cannot go elsewhere. Egypt, southern France, southern 
California, and Florida furnish winter climates in which the subjects of 
chronic bronchitis live with the greatest comfort. With care chronic bron- 
usatig may prove to be the slight ailment that, as Oliver Wendell Holmes says, 
promotes longevity. 

The first endeavor is to ascertain, if possible, whether there are oqnstita- 
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tional or local affections with which it is associated. In many instances the 
urine is found to be highly acid, perhaps slightly albuminous, pad the arteries 
are stiff. In the form associated with this condition, sometimes called gouty 
bronchitis, the attacks seem related to the defective renal elimination, and to 
this condition the treatment should be first directed. In other instances there 
are heart-disease and emphysema. In the form occurring in old men much 
may be done in the way of prophylaxis. There is no doubt that with prudence 
even in the most changeable winter weather much may bo done to prevent 
the onset of chronic bronchitis. WooUon undergarments should be used and 
especial care should be taken in the spring months not to change them for 
lighter ones before the warm weather is established. 

Cure is seldom affected by medicinal remedies. There are instances in 
which iodide of potassium acts with remarkable benefit, and it should always 
be given a trial in cases of paroxysmal bronchitis of obscure origin. For the 
morning cough, bicarbonate of sodium (gr. xv), chloride of sodium (gr. v), 
spirits of chloroform (lUv) in anise water and taken with an equal amount 
of warm water will be found useful (Fowler). When there is much sense 
of tightness and fulness of the chest, the portable Turkish bath may be tried. 
When the secretion is excessive muriate of ammonia and senega are useful. 
Stimulating expectorants are contraindicated. When the heart is feeble, the 
combination of digitalis and strychnia is very beneficial. Turpentine, the old- 
fashioned remedy so warmly recommended by the Dublin physicians, has in 
many quarters fallen undeservedly into disuse. Preparations of tar, creosote, 
and terebene are sometimes useful. Of other balsamic remedies, sandal-wood, 
the compound tincture of benzoin, copaiba, balsam of Peru or tolu may bo 
used. Inhalations of eucalyptus and of the spray of ipecacuanha wine are 
often very useful. If fetor be present, carbolic acid in the form of spray (10 
to 20 per cent solution) will lessen the odor, or thymol (1 to 1,000), but the 
intratracheal medication is the most efficient. After the larynx is anaesthe¬ 
tized with a 4 per cent cocaine solution, inject with'Suitable syringe about 
two drachms of olive oil, with gr. £ of iodoform, and gr. -J of morphia if there 
is irritating cough. For urgent dyspnoea with cyanosis, bleeding from the 
arm gives most relief. 


m. BRONCHIECTASIS. 


Etiology. —The following excellent classification is given by B artv K ing: 
I. Bronchiolectasisj^^. c 


IL Bronchiectasis 


1. Chronic bronchitis 

2. Broncho-pneumonic 

A. Pure-{ 3. Chronic pneumonic 
4. Pneumonic 
V5. Pleuritio 

B. Tuberculous 


|C. Traumatic 


’1. Aneurism 

2. Tumor 

3. Foreign body 
.4. Syphilis 
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In addition there is a congenital defect which 
chiectasis universalis. 


Orawitz has described as bron- 


Unqueshonably the weaken.ng of the bronchial wall is the most impor¬ 
tant, probably the essential, factor in inducing bronchicctasy, since the wall 
is than not able to resist the pressure of air in severe spells of coughing and 
m straining. In some instances the mere weight of the accumulated secretion 
may be sufficient to distend the terminal tubules, as is seen in compression of a 
bronchus by aneurism. Barty King lays great stress on pleural adherency aa 
a factor in the initial dilatation of the tubes. The disease seems to have 
increased is frequency since the influenza epidemics of the past fifteen years. 
Of six consecutive cases in my wards in the session of 1901-05 from every 
one Boggs isolated the influenza bacillus. 


Morbid Anatomy. Two chief forms of bronchiectasis are recognized—the 

S ncal and thujmililar —which may exist together in the same lung. The 
ion may be general or partial. Universal bronchiectasis is always uni¬ 
lateral. It occurs in rare congenital cases and is occasionally seen as a 
sequence of interstitial pneumonia. The entire bronchial tree is” represented 
by a series of sacculi opening one into the other. 'The walls are smooth and 
possibly without ulceration or erosion except in the dependent parts. The 
lining membrane of the sacculi is usually smooth and glistening. Tho-dila- 
ta li o na .may .iam large cysts immediately beneath the pleura. Intervening 
betweenjthgj^gguli is a dense cirrhotic lung tissue. The partial dilatations— 
the saccular and cylindrical—are common in chronic phthisis, particularly at 
the apex, in chronic pleurisy at the base, and in emphysema. Hero the dila¬ 
tation is more commonly cylindrical, sometimes fusiform. The bronchial 
mucous membrane is much involved and sometimes there is a narrowing of 
the lumen. Occasionally one meets with a single sacculi^bronchiectasy in 
connection with chronic bronchitis or emphysema. Some of these look like 
simple cysts, with smooth walls, without fluid contents. Bronehiolectasis as an 
acute condition may follow the infectious diseases, as in the cases described by 
Sharkey, Carr, and others. The chronic variety is a sequel of bronchitis in 
old subjects. 

TTiatnlnginnlly the bronchi-which are the seat of dilatation show important 
changes. In the largo, smooth dilatations the cylindrical is replaced by a 
P4.YQnefit_epithelium. The muscular layer is stretched, atrophied, and the 
fibres separated; the elastic tissue is also much stretched and separated. In 
the large saccular bronchiectases and in some of the cylindrical forqp, due to 
retained secretions, the lining membrane is ulcerated. The contents of some 
of the larger bronchiectatie cavities are horribly fetid. 

Symptoms. —There are acute cases, usually the bronehiolectasis of children; 
but a recent case in my wards of the broncho-pneumonia form died in six 
weeks from the onset. The bronchi of the lower lobes wore dilated; there 
were areas of broncho-pncumonia and one or two spots of gangrene. The 
patient became hemiplegic, probably from abscess of the brain. In the 
limited dilatations of phthisis, emphysema, 'and chronic bronchitis, the symp¬ 
toms are in great part those of the original disease, and the condition o|f»n 
18 not suspected during life. 

In CTtflpairo saoenlar bronchiectasis the characters of the cough and expec¬ 
toration an distinctive. The_patient will pass, the greater part of the 
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without any cough and thou in a severe paroxysm will bring up a large quan¬ 
tity of sputum. Tfin of my cases showed this symptom. Of- 23 of my cases the 
amount for twenty-four hours was, in 2 less than 100 cc., in 11 from 100-300 
cc., in 2 almost 500 cc., in 7 over 600 cc. In one case with over ohe litre 
per day the cavities found were very small. SometimesichangfurfJ&gjpsi- 
tjg n wil l bring on a violent attack, probably due to the fact that some of the 
secretion 'flows from' tho dilatation to a normal tube. iTho daily spell of 
coughing is usually in the morning. t.T he expectorati on is in many instances 
very characteristic. It k-ffrmri«h nr p Tmriah . hrawn in co lor, fluid, p urulent , 
with a perilliar.add. sometimes jetid, odor. Pl aced in laconical glass* jt.scpu- 
rat p- fl into a thick granular layor hfllnw and a.thin, mucoid intervening layer 
above, which nap ped b y a braymi^,froth. Microscopically it consists of 
pus-corpuscles, often large crystals of fatty acids, which are sometimes in 
enormous numbers over the field and arranged in bunches. Hcematoidin 
crystals are sometimes present. Elastic fibres are seldom found except when 
there is ulceration of the bronchial walls. Tubercle baccilli are not present. 
In some cases, as in 10 of my series, the expectoration is very fetid and has all 
the characters of that described under fetid bronchitis. Nummular expectora¬ 
tion, such as comes from phthisical cavities, is not common. Haemorrhage 
occurred in 14 out of 35 cases analyzed by Fowler, in 17 of my 24 cases, 
slight in 8, and extreme in 3. Abscess of the brain has in a few instances 
followed the bronchiectasis. Rheumatoid affections may occur, and it is one 
of the conditions with which the pulmonary osteo-arthropathy is commonly 
associated. 

Diagnosis.—The diagnosis is not possible in a largo number of the cases. 
In the extensive sacculated forms, unilateral and associated with interstitial 
pneumonia or chronic pleurisy, the diagnosis is easy. There is contraction of 
the side, which in some instances is not at all extreme. TIip rnvprnnim signs 
may be ,chiefly at, the base and may vary according to the condition of the 
Cavity, whether full or empty. There may bo the most exquisite amphoric 
phenomena and loud resonant rfiles. The condition persists for years and is 
not inconsistent with a tolerably active life. The patients frequently show 
signs of marked embarrassment of the pulmonary circulation. There is cya¬ 
nosis on exertion* the finger-tips are clubbed, and the nails incurved. A con¬ 
dition very difficult to distinguish from bronchiectasis is a limited pleural 
cavity communicating with a bronchus. 

treatment.—Medical treatment is not satisfactory, since it is impossible 
to heal the cavities. I have practised the injection of antiseptic fluids in some 
instances with benefit. Intratracheal injections have been very warmly recom¬ 
mended of late. With a suitable syringe a drachm may be injected twice a 
day of the following solution: Menthol 10 parts, guaiacol 2 parte, olive oil 88 
parts. Or better still when the odor is very offensive iodoform in olive oil- 
"fbs creasote vapor bath may be given in a small room. The patient’s eyes 
must be protected with well-fitting goggles, and the nostrils stuffed with 
cotton-wool. A drachm of creasote is poured upon water in a saucer and 
vaporized by placing the saucer over a spirit lamp. At first the vapor is very 
irritating and disagreeable, but the patient gets used to it. The bath should 
be taken at first every other day for fifteen minutes, then gradually increased 
to an hour daily. The fceatment should be continued for three* months. I 
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can recommend it as a most satisfactory method of treatment. In suitable 
of|j(e drainage of the cavities may be attempted, particularly if the patient is in 
fa%; good condition. 1' or the fetid secretion turpentine may be given, or tcre- 
bqhe/and inhalationa used of carbolic acid or thymol. 

IV. BRONCHIAL ASTHMA. 

Asthma is a term which has been applied to various conditions associated 
with dyspnoea—hence the names cardin c and r enal asthm a—but its use should 
be limited to the affection known as bronchial or spasmodic asthma. 

Etiology.—All writers agree that there is in a majority of cases of bron¬ 
chial asthma a strong neuro tic element. Many regard it as a neurosis in which, 
according to one view, spasm of the bronchial muscles, according to the other 
turgescence of the mucosa, results from disturbed innervation, pucumogastric 
or vaso-motor. Of the numerous theories the following arc the most im¬ 
portant: 

(1) That it is duo to spasm of the bronchial muscles, a theory which has 
perhaps the largest number of adherents. The original experiments of 
C. J. B. Williams, upon which it is largely based, have been confirmed by 
Brodio. 

(2) That the attack is due to swelling of the bronchial mucous membrane 
—fljiciiaaary hypersemia (Traube), vaso-motor turgescence (Weber), diffuse 
hypersemic swelling (Clark). 

(3) That in many cases it is a special form of inflammation of the 
smaller bronchioles —ktaacIiwHtis exudativa (Ourschmann). Other theories 
which may be mentioned are that the attack depends on spasm of the dia¬ 
phragm or on reflex spasm of all the inspiratory muscles. 

As already mentioned, the so-called hay fever is an affection which has 
many resemblances to bronchial asthma, with which the attacks may alter¬ 
nate. In the suddenness of. onset and in many of their features these dis¬ 
eases have the same origin and differ only in site, as suggested by Sir Andrew 
Clark and now generally acknowledged by specialists. Making due allowance 
for anatomical differences, if the structural changes occurring in the nasal 
mucous mombrane during an attack of hay fever were to occur also in various 
parts of the bronchial mucosa, their presence there would afford a complete 
and adequate explanation of the facts observed during a paroxysm of bronchial 
asthma (Clark). With this statement I fully agree, but tho observations of 
Curschmann havo directed attention to a feature in asthma which has been 
neglected; namely, that in a majority of the cases it is associated with an 
exudation, such as might bo supposed to come from a turgcscent mucosa and 
which is of a very characteristic and peculiar character. The hypermmia and 
swelling of the mucosa and tho extremely viscid, tenacious mucus explain well 
the hindrance to inspiration and expiration and also the quality of the riles. 
An o edema, of t.hn nngin nm i retir fyp" H ° been described in the hands anti. 
ar ms maifiima(J. S. Billings, Jr.). . 

Some general facts with reference to etiology may lie mentioned. The 
affection sometime^ rime in families, particularly those with irritable and 
unstable nervous systems. The attack may be associated with neuralgia or, 
8s Salter mentions, even alternate with epilepsy. Men are more frequently 
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affected than women. The disease often begins in childhood and sometimes 
lasts until old age. It maytfollow an attack of Whooping-cough. One of its 
most striking peculiarities is the luarresaA extraordinary variety of circum¬ 
stances which at times induce a paroxysm. Among theses lo cal «on<|itinnn 
climate or atmosphere qro most important. A person may be free in the"Sty 
and invariably suffer from aimttack when he goes into the country, or into 
one special part of the country. Such cases are by no means uncommon. 
Brea thin g-the-a»- of~a particular room or a dusty_atmosphere.may fering»on 
an attack. ^ Odors, particularly of flowers and of hay, or emanations from 
animals, asthe horse, dog, or cat, may at once cause an outbreak^4fright or 
violent emotion of any sort .may bring on a paroxysm. 7UJerine end ovarian 
troubles were formerly thought to induce attacks and may do so in rare in¬ 
stances.^ Diet, too, has an important influence, and in persons subject to the 
disease severe paroxysms may be induced by overloading the stomach, or by 
taking certain articles of food. Chronicxases^-which, the attacks recur year 
after year, gradually become associated with emphysema, and every fresh 
“ cold ” induces a paroxysm. ^And lastly, many pases of bronchial asthma-arc 
associated...with affections of the nose, particularly with hypertrophic rhinitis 
-H lW al 

Briefly stated then, bronchial asthma is a neurotic affection, characterized 
by hypersemia and turgescence of the mucosa of the smaller bronchial tubes 
and a peculiar exudate of mucin. The attacks may be due to direct irritation 
of the bronchial mucosa or may be induced reflexly, by irritation of the nasal 
mucosa, and indirectly, too, by reflex influences, from stomach, intestines, or 
genital organs. . i 

Symptomi.-*=Premonitory sensations precede some attacks, such as chill y 
feelings, a sense of tightness in the chest, flatulence, the passage of a large 
quantity of urine, of great depression of spirits. Nocturnal attacks are com¬ 
mon. After a few hours’ sleep, the patient is aroused with a distressing sense 
of want of breath and a feeling of great oppression in the chest. Soon the 
respiratory efforts become violent, all the accessory muscles are brought into 
play, and in a few minutes the patient is in a paroxysm of the most intense 
dyspnoea. The face is pale, the expression anxious, speech is impossible, and 
in spite of the most strenuous inspiratory efforts very little air enters the lungs. 
Expiration is prolonged and also wheezy. The number of respirations, how¬ 
ever, is not much increased./,’The asthmatic fit may last from a few minutes to 
sesacal-hours. 'JVhen sever§, the signs of defective aeration soon appear, the 
face becomes bedewed with sweat, the pulse is small and quick, the extremities 
get cold, and just as the patient seems to be at his worst, the breathingd^gins 
to get .easi er, and often with a paroxysm of coughing relief is obtained. & he 
sinks exhausted to sleep. The relief may be but temporary and a second 
attack may soon come on. In a majority of the cases even in the intervals,be¬ 
tween tfie asthmatic fits the respiration is somewhat embarrassed!! The cough 
is at first vary .tig ht and dry a nd the expectoration is tenacious. Emphysema 
“of the neck may occur during the violent coughing spells.p, TJjjacgB# may 
break ou^ over the whole body during an attack, or, as in one patient, may 
be confined to the Akin of the interscapular regions. 

. The p hY8io*£ s igns during an attack are very characteristic. / Qajaqpac- 
tioft_the thorax loots e nlarg ed, barrebahaped, and is fixed, the amount of 
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expansion being altogether disproportionate to the intensity of the inspiratory 
movements. The diaphragm islawered and moves but slightly. Inspiration is 
short and quick, p -rpiratinn pmlnngw l percussion may not reveal any special 
difference, but there is sometimes marked hyperresonance, particularly in 
cases whieh have had repeated attacks. ' 

o, On_auscultation, with inspiration and expfration, there are innumerable 
sibilant anfsonorous rales of all varieties, piping and high-pitched, low-pitched 
and grave. Later in the attack there are moist riiles. 

(. The sputum in bronchial asthma is quite distinctive, unlike that whieh 
occurs in any other affection. Early in the attack it is brought up with great 
d ifficult y and is in the form of rounded gelatinous masses, the so-called 
“ pertes J,r ~ ^ft Though balUike, they can be unfolded and really 

represent moulds in mucus of the smaller tubes. The entire expectoration may 
be made up of these somewhat translucent-looking pellets, floating in a small 
quantity of thin mucus. Some of them are opaque. Often with the naked cyo 
a twisted spiral character can be seen, particularly if the sputum is spread on 
a glass with a black background. Microscopically, many of these pellets have 
a spiral structure, which renders them among the most remarkable bodies met 
with in sputum. It .is not a little curious that they should have been practi¬ 
cally overlooked until described by von Curschmann. Under the microscope 
the spirals are of two forms. In one there is simply a twisted, spirally arranged 
filament of mucin, in which are entangled leucocytes, the majority of which 
are eosinophiles. The twist may be loose or tight. The. second form is much 
more peculiar. In the centre of a tightly coiled skein of mucin fibrils with a 
few scattered cells is a-filament of extraordinary clearness and translucency, 
probably composed of transformed mucin. These spirals are doubtless formed 
in the finer bronchioles and constitute the product of an acute bronchiolitis. 
It is difficult to explain their spiral nature. I do not know of any observa¬ 
tions upon the course of the currents produced by the ciliated epithelium in 
the bronchi, but it is quite possible that their action may be rotatory, in which 
case, particularly when combined with spasm of the bronchial muscles, it is 
possible to conceive that the mucus formed in the tube might be compelled 
to assume a spiral form. Within two or three days the sputum changes entirely 
in character; it becomes muco-purulent and voa Curschmann’s spirals are no 
longer to be found. They occur in all instances of true bronchial asthma in 
the early period of the attack. I have never seen the true spirals either ill 
bronchitis or pneumonia. There are, in addition, in many cases, the pointed, 
octahedral crystals described by Leyden a nd sometimes called asthma crystals. 
They are identical with the crystals f ound in t he semen and jn_th£-MfiixCm 
le nkarinia. At one time they were supposed,T)y their irritating character, to 
induce, the paroxysms. Eosinophiles in the blood are enormously increased 
iOv*i|luna—to 25 or 35 per eent of the leucocytes, or even to 53.6 per cent id 
on* case (J. S. Billings, Jr.). 

Course.—The course of the disease is very variable. I n .severe att a cks.the 
paroxysms r ecur for three, or. four n i ght s-or even more, and in the intervals 
and during the day there may be wheezing and cough. Early in thediagsae 
the patient may be f ree in th e p)timing , distress, and 

the attacks may appear at first J» be of a purely narvou&^ti&rgpter. In. the, 
l on^afandliig wiB5 saiohysenia^in^g^jfitaDattly develops, and while the pure 



612 


DISEASES OF THE RESPIRATORY SYSTEM. 


asthmatic fits diminish in frequency the chronic bronchitis and shortness of 
breath become aggravated. ., 

Wo have no knowledge of the morbid anatomy of true asthma. Death dur¬ 
ing the attack is unknown. In long-standing cases the lesions are those of 
chronic bronchitis and emphytema. 

Treatmeni.-*-Thc asthmatroattaek usually demands immediate and prompt 
treatment, and remedies should be administered which experience has shown 
are capable of relieving the condition of the bronchial mucosa. AiasUEbiffs 
of chloroform will produce prompt though temporary relaxation. In su (fluid 
with very severe attacks, resisting all the usual remedies, the treatment by 
chloroform gave immediate and finally permanent reliefs Hypodermic injec¬ 
tions of pilocarpin (gr. &) will sometimes relax the mucosa in the profuse 
sweating. Perles of nitrite of amyl may be broken on the handkerchief or 
from two to five drops of the solution may be placed upon cotton-wool and 
inhaled. Strong stimulants given hot or a dose of spirits of chloroform in hot 
whisky will sometimes induce relaxation. More permanent relief is given by 
the hypndp.rmip injection of morphia or of morphia and cocaine combined. 
Ifl_flbsUnate and repeatedly recurring attacks this has proved a very satisfac¬ 
tory plan, "^he sedative antispasmodics, such as belladonna, henbane, stra¬ 
monium, and lobelia, may be given in solution or used in the form of ciga¬ 
rettes. Nearly all the popular remedies either in this form off i n pastilles 
contain some plant of the order solanacece, with nitrate or chlorate of potash. 
Excellent cigarettes are now manufactured and asthmatics try..variojj& sorts, 
since one $>rm benefits one patient, another form another patient^ Nitre 
paper made with a strong solution of nitrate of potash is very serviceable. 
Filling the room with the fumes of this paper prior to retiring will sometimes 
ward off a nocturnal attack. I have known several patients to whom tobacco 
smoke inhaled was quite os potent as the prepared cigarettes. 

(\ Cauterization of the mucous membrane of the nose has given gTeat relief, 
particularly in cases with swelling and irritation. The..use mL .compressed 
ai^in the pneumatic cabinet is very beneficial; oxygen inhalations may also 
be tried. In preventing the recurrence of the attacks there is no remedy so 
useful as iodide of potassium, which sometimes acts like a specific. From 
10 to 20 grains three times a day is usually sufficient. 

Particular attention should be paid to the diet of asthmatic patients. A 
rae which experience generally compels them to make is to take the heavy 
meals in the early part of the day and not retire to bed before gastric diges¬ 
tion is completed. Ap the attacks are often induced by flatulency, the carbo¬ 
hydrates should be restricted. Coffee is a mote .suitable drink than-tea. In 
respect to njirnnfp it is very difficult to lay down rules for asthmatics. The 
patients are often much better in the city than in the country. The high and 
dry altitudes are certainly more beneficial than the sea-shore; but in protracted 
cases, with emphysema as a secondary complication, the rarefied air of high 
altitudes is not advantageous. In young persons I have known a residence for 
six months in Bends'w southern California to be followed by prolonged 
freedom from attacks. Egypt is a peculiarly satisfactory winter climate. 
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V. FIBRINOUS BRONCHITIS. 

(Plaatio or Croupoua Bronchitis) 

Definition. —An acute or chronic affection, characterized by the formation 
jn certain of the bronchial tubes of fibrinoulfcasts, which art^ expelled in 
pafoxysms of dyspncea and cough. 

In several diseases fibrinous moulds of the bronchi arc formed, as in diph¬ 
theria (with extension into the trachea and bronchi), in pneumonia, and occa¬ 
sionally in phthisis—conditions which, however, have nothing to do witli true 
fibrinous bronchitis. These casts are not to lie confounded with the blood-casts 
which occur occasionally in liamioptysis. 

Clinical Description. —Bettman, in reporting a case which occurred in Prof. 
Whitridge Williams’s obstetrical clinic at the Johns llopkins Hospital, has 
analyzed all the cases from the literature since 18(11), grouping them into dif¬ 
ferent classes. The first and most important is chronic idiopathic*fibrinous 
bronchitis. It is a rare affection. Of 27 cases, 15 were iu males. It is most • 
common at tho middle period of life. The attacks may occur at definite inter¬ 
vals for months or years. The form and size of (lie casts may he identical at 
each attack ns though each time preci-ely (lie same bronchial area was in¬ 
volved. Thft_cxpcctoration of the easts is associated with paroxysms of dysp- 
nma and c ouirlm ic. which occur at longer or shorter intervals. F ever and 
h temopty sis may be present during the attack, .physical signs usually indicate 
the portion of the lung affected, as there are suppre s sed bxeatlujpuiuls and 
numerous rales OU coughing. A very dry ride, called the “ bruit as drapenu," 
has been described, caused by the vibration of a loosened portion of the cast. 

In five cases there were skin lesions. Tuberculosis is sometimes present. 
Death occurred iu only one case of the series. T-he casts are usually rolled 
up and mixed with mucus and blood. When unrolled they are large white 
branching structures. The main btem may be as thick as the little finger. 
Ft2JB.Jha consistency and appearance they have been described as fibrinous, 
tnii %>y cpnjtis) mainly of mucin. On cross-sect ion they show a concentrically 
stratified structure, with leucocytes and alveolar epithelium. Leyden's crystals 
and von Curschmann’s spirals arc sometimes found, and in Bellman's case 
there were protozoan-like bodies. 

5 There is a very remarkable acute form-, of which Bettman has collected 
15 cases. It comes on most frequently during some fever, as typhoid, pneu¬ 
monia, or the eruptive fevers. After a preliminary bronchitis the dyspnoea 
increases, and then the casts are coughed up. Chills and fever have been 
present. Four of the 15 cases proved fatal, and the casts were found in situ. 
It is much more serious than the chronic form. There may ho casts expec¬ 
torated which have not the arborescent structure of the true fibrinous moulds, 
but .which come from a single tube or its bifurcation. Sometimes they are 
very small and “ tail off ” into true spirals. 

Fibrinous casts are expectorated in connection -with chronic faearisdiaease 
(10 cases) an jjn p ulmonary tuberculosis (14 cases), in the latter disease Usu- 
a lly late in the c/m ra n and n/irnfavornblp moment. In the albuminous expgO- 
toration following tapping of a pleural exudate fibrinous casta, have bean 
coughed up, 
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In hemoptysis blood-casts may be expectorated, and they are not to be 
confounded with the casts of true fibrinous bronchitis which may be coughed 
up with profuse hemorrhage. 

In pneumonia small fibrinous plugs are not uncommon in the sputa, and 
in a few rare instances quite large moulds of the tubes may be coughed up. 

The mycelium of Aspertfllus fumigatus may form membranous casts in 
the bronchi. I reported an instance of the kind in which a small partial 
mould of this kind was expectorated, and there is on record a case in which 
for long periods membranes composed of this fungus were coughed up in 
attacks of dyspnoea. 

The pathology of the disease is obscure. The membrane is identical with 
that to which the term croupous is applied, and the obscurity relates not so 
much to the mechanism of the production, which is probably the same as in 
other mucous surfaces, as to the curious limitation of the affection to certain 
bronchial territories and in the chronic form the remarkable recurrence at 
stated or irregular intervals throughout a period of many years. 

In the fatal cases the bronchial mucous membrane may be found injected 
or pale. In Biermer’s case -the epithelial lining was intact beneath the cast, 
but in that of Kretschy the bronchi were denuded of their epithelium. Em¬ 
physema is almost invariably present. Evidences of recent or antecedent pleu¬ 
risy are sometimes found. Model, in an article published from Baumler’s 
clinic, states that tuberculosis was present in 10 out of 21 autopsies. 

Treatment.—In the acute cases the treatment should be that of ordinary 
acute bronchitis. We know of nothing which can prevent the recurrence of the 
attacks in the chronic form. In the uncomplicated cases there is rarely any dan¬ 
ger during the paroxysm, even though the symptoms may be most distressing 
and the dyspnoea and cough very severe. Inhalations of ether, steam, or 
atomized lime-water aid in the separation of the membranes. Waldenberg 
employed the last remedy with success in one case. Ewart recommends intra¬ 
tracheal injections of olive oil. Pilocarpine might be useful, as in some in¬ 
stances it increases the bronchial secretion. The employment of emetics may 
be necessary, and in some cases they are effective in promoting the removal of 
thecasts. 


D. DISEASES OF THE LUNGS. 

I. OXROUIiATOBY DISTURBANCES IN THE LUNGS. 

Congestion. —There are two forms of congestion of the lungs—active and 
passive. 

(1) Active Congestion of the Ldnqs. —Much doubt and confusion still 
exist on this subject French writers, following Woillez, regard it as an inde¬ 
pendent primary affection (maladie de Woillez), and in their dictionaries End 
text-books allot much space to it. English and American authors more* cor¬ 
rectly regard it as a symptomatic affection. Active fluxion to the lungs occurs 
with increased action of the heart, and when very hot air or irritating sub¬ 
stances are inhaled. In diseases which interfere locally with the circulation 
the capillaries in the adjacent unaffected portions may be greatly distended. 
Thedmportance, however, of this collateral fluxion, as it is called, is probably 
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exaggerated. In a whole series of pulmonary affections there is this asso¬ 
ciated congestion—in pneumonia, bronchitis, pleurisy, and tuberculosis. 

The s ymp toms of active congestion of the lungs are by no means definite. 
The description given by Woillez and by other French writers is of an affec-' 
tion which is difficult to recognize from anomalous or larval forms of pneu- 
. mohia. The chief-symptoms described arc/initi«l ehill^pain the sid^dysp- 
ijgAtood^atg.qough^&ffiimpexature from 1011. to-lOA 0 . T he pbvainal »ipi a 
(i are defective; resonance^feeble breathing, sometimes bronchial in character, and 
i fjBfl^r&les. A majority of clinical physicians would undoubtedly class such 
cases under inflammation of the lung. In many epidemics the abnormal and 
larval forms are specially prevalent. 

The occurrence of an intense and rapidly fatal congestion of the lung, fol¬ 
lowing extreme heat or cold or sometimes violent exertion, is recognized by 
some authors. Kenforth, the oarsman, is said to have died from this cause 
during the race at Halifax. Leuf has described eases in which, in association 
with drunkenness, exposure, and cold, death occurred suddenly, or within 
twenty-four hours, the only lesion found being an extreme, almost haemor¬ 
rhagic, congestion of the lungs. It is by no means certain that in these cases 
death raaHy-oaanwi from pulmonary congestion in the absence of specific state¬ 
ments with reference to the coronary arteries and the heart. 

(2) Passive Congestion. —Two forms of this may be recognized, the me¬ 
chanical and the hypostatic. 

(a) Mechanical congestion occurs whenever there is an'obstacle to the 
return of the blood to the heart. It is a common event in many affections 
of the left heart. The lungs are voluminous, russet brown in color, cutting 
and tearing with great resistance. On section they show at first a brownish- 
red tinge, and then the cut surface, exposed to the air, becomes rapidly of a 
vivid red color from oxidation of the abundant haemoglobin. This is the con¬ 
dition known as brown induration of the lung. Histologically it is charac¬ 
terized by (a) great distention of the alveolar capillaries; (/8) increase in 
the connective-tissue elements of the lung; (y) the presence in the alveolar 
walls of many cells containing altered blood-pigment; (8) in the alveoli numer¬ 
ous epithelial cells containing blood-pigment in all stages of alteration, which 
are also found in great numbers in the sputum. 

It occasionally happens that this mechanical hyperaemia of the lung results 
from pressure by tumors. So long as compensation is maintained the mechan¬ 
ical congestion of the lung in heart-disease does not produce any symptoms, 
but with enfeebled heart action the engorgement becomes marked and there 
are dyspnoea, cough, and expectoration, with the characteristic alveolar cells. 

(b) Hypostatic congestion. Tn fevers and adynamic states generally, it is 
very common to find the bases of the lungs deeply congested, a condition in- 
ducedtpartly by the effect of gravity, the patient lying recumbent in one pos¬ 
ture for'a long time, butxhiefly by weakened heart action. That it is not an 
effWt of gravity alone is shown by the fact that a healthy person may remain 
in bed an indefinite time without its occurrence. The posterior parts of the 
lung art dark in color and engorged with blood and serum; in some instances 
to such a degree that the alveoli no longer contain air and portions of the lung 
sink_in „water. The tennusplenizalion and hypostatic pneumonia have been 
given to *haao advanced grades. It is a common affeetion in protracted cases 
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qf typhoid fovnr nrnl in long dobilite ting'ifaeBBes. Tn ascit es. nqTpqriain ami 
ft hHonniofll tumors thfe bases, of tha lungs may be compressed and congested- In 
this connection must be mentioned the form of passive congestion met with 
in injprv to, and organic disease of, the brain. Tn tyrfibral, apoplexy tha-baaes 
of the lungs are deeply engorged, nqt quite airless, but heavy, and on section 
drip with blood.and serum. I have twice seen this condition in an extreme 
grade throughout the lungs in death from morphia poisoning. In some in¬ 
stances the lung tissue has a blackish, gelatinous, infiltrated appearance, almost 
like diffuse pulmonary apoplexy. Occasionally this congestion is most marked 
in, and even confined to, the hemiplegic side. In prolonged coma the hypo¬ 
static congestion may be associated with patches of consolidation, due to the 
' aspiration of portions of food into the air-passages. 

The symptoms of hypostatic congestion are not at all characteristic, and 
the condition has to be sought for by careful examination of the bases of the 
lungs, when slight dulness, feeble, sometimes blowing, breathing and liquid 
rifles can be detected. 

Tbeatment.— The treatment of congestion of the lungs is usually that 
of the condition with which it is associated. In the intense pulmonary en¬ 
gorgement, which may possibly occur primarily, and which is met with in 
heart-disease and emphysema, free bleeding should be practised. From 20 to 
30 ounces of blood Bhould be taken from the arm, and if the blood does not 
flow freely and the condition of the patient is desperate, aspiration of the 
right auricle may be performed. 

(Edema.—In all forms of intense congestion of the lungs there is a transu¬ 
dation of serum from the engorged capillaries chiefly into the air-cells, but 
also into the alveolar walls. Not only is it very frequent in congestion, but 
also with inflammation, with new growths, infarcts, and tubercles. When 
limited to the neighborhood of an affected part, the name collateral, oedema 
is sometimes applied to it. 

Acute oedema is met with: (1) in the infections; (2) in Bright’s disease; 
(3) in heart disease, particularly angina pectoris, myocarditis, and valve 
lesions; (4) in arterio-sclerosis; (5) pregnancy; (6) angio-neurotic oedema, 
and (7) as a complication of the epileptic fit. The theory most generally 
accepted is that of Welch, whose experiments seemed to indicate that pul¬ 
monary oedema is due to a disproportionate weakness of the left ventricle, so 
that the blood accumulates in the lung capillaries until transudation occurs. 
’’■Such weakness may be brought about by paralysis or by spasm of the left 

- ventricle. Others regard is as an effect of disturbance in the vasomotor 

; mechanism of the lungs. 

Anatomically the lung is anaemic, heavy, sodden, pits on pressure, and on 
section a large quantity of clear or blood-tinged serum flows out. It may 
have in places a gelatinous aspect 

• Symptoms. —The onset is sudden with a feeling of oppression and pain 
in the chest and rapid breathing which soon becomes dyspnceic or orthoprffleic- 
There may be an incessant short cough and a copious frothy, sometimes blood- 
tinged, expectoration, which may be expelled in a gush from the mouth and 
nose. The face is pale and covered with a cold sweat; the pulse is feeble and 

the heart’s action weak. Over the entire chest may be heard piping and 

bubbling riles. The attack may be fatal in a few hours or it may persist 
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for twelve or twenty-four hours and then pass off. Steven, of Glasgow, has 
reported a case with 72 attacks in two and a half years. I have seen this 
recurrent form in angina pectoris, eacli paroxysm of which was associated 
with'in tense dyspnoea and all the features of acute oedema of the lungs. 

Bleedipg should be practised at once and is often most helpful. Dry 
cupping may be tried. One of my patients had great relief from inhalations 
Of chloroform. Oxygen may be used. If there is much agitation and sense 
of'impending death, morphia may bo given hypodermically. 

H/fi Pulmonary Haemorrhage.—This occurs in two forms -fbroncho-pulmonary 
hemorrhage, sometimes culled bronehorrhagia, in which the blood is poured 
out into the bronchi and is expectorated, and pulmonary apoplexy or pneumor- 
rhagia, in which the haemorrhage takes place into the air-cells and the lung 
tissue. 

1. Broncho-pulmonary Hemohriiagk; Hemoptysis. —Spitting of 
blood, to which the term haemoptysis should be restricted, results from a vari¬ 
ety of conditions, among which the following arc the most important: (sj). In. 
young healthy persons haemoptysis may occur without warning, and after con¬ 
tinuing for a few days disappear and leave no ill traces. There may he at 
theTIme ’of the attack no physical signs indicating pulmonary disease. In 
such cases good health may be preserved for years and no further trouble 
occur. These cases are not very uncommon, and in spite of the good health 
tuberculosis may be suspected. In Ware’s important contribution to this sub¬ 
ject,* of 386 cases of haemoptysis noted in private practice 02 recovered and 
pulmonary disease did not subsequently develop in them. ( b) Haemoptysis 
in pulmonary tuberculosis, which is considered on page 325. (<■) In con¬ 

nection with certain diseases of the lung, as pneumonia (in the initial stage) 
and cancer, occasionally in gangrene, abscess, and bronchiectasis, (d) In 
many heart affections, particularly mitral lesions. It may be profuse anil 
recur at intervals for years, (c) In ulcerative affections of the larynx, 
trachea, or bronchi. Sometimes the hmmorrhage is profuse and rapidly fatal, 
as when the ulcer erodes a large branch of the pulmonary artery, an accident 
which I have known to happen in a case of chronic bronchitis with emphy¬ 
sema. (f) Aneurism is an occasional cause of luemoptysis. It may be sudden 
and rapidly fatal when the sac bursts into the air-passages. Slight bleeding 
may continue for weeks or months, due to pressure on the mucous membrane 
or erosion of the lung; or in some cases the sac “ weeps ” through the exposed 
laming. 0 f fibrin, (g) Vicarious haemorrhage, which occurs in rare instances 
in cases of interrupted menstruation. The instances are well authenticated. 
Flint mentions a case which ho had had under observation for four years, 
and Hippocrates refers to it in the aphorism, “liammptysis in a woman is 
nm^ypri Ky an om pKnn of the menses.” Periodical luemoptysis has also been 
met with a fter the rem oval of both ovaries. Even fatal hemorrhage has 
oasped-irem -the lung during menstruation when no lesion was found to 
ac e^nryL far -it. (h) There is a form of recurring hemoptysis in arthritic 
subjects to which Sir Andrew Clark has called special attention and which 
also ia described by French writers. The cases occur in persons over fifty 
years of age who usually present signs of the arthritic diathesis. It rarely 


* On Hemoptysis as a Symptom, by John Ware, M.D, 
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leads to fatal issue and subsides without inducing pulmonary changes. (i)_ 
Haemoptysis occurs sometimes in malignant fevers and in purpura hatnor- 
rhagica. Lastly, there is rp firm in hrrrmvptjnin, rjnr io.the hmmhiul flnlrr an 
affection which is confined to parts of China and Japan. 

Symptoms .—Haemoptysis sets in as a rule suddenly. Often without wam- 
’ mg the p atient ? experiences a warm, saltish taste as the mouth dills with blood. 
Coughin g is usually induced. Thero may be only an ounce or. so brought up 
before the hamorrhage stops, or the bleeding may continue for days, the 
patient bringing up small quantities. In other instances, particularly when 
a large vessel is eroded or an aneurism bursts, the amount is large, and the 
patient after a few attempts at coughing shows signs of suffocation and death 
is produced by inundation of the bronchial system. Fatal hasmorrhage even 
may occur into a large cavity in a patient debilitated by phthisis without the 
production of haemoptysis. I dissected a case of this kind at the Philadelphia 
Hospital. The blood from the lungs generally has characters which render 
it readily distinguishable from the blood which is vomited. It is alkaline 
in reaction, frothy, and mixed with mucus, and when coagulation occurs air- 
bubbles are present in the clot. Blood-moulds of tho smaller bronchi are 
sometimes seen. Patients can usually tell w hether the blood has been brought 
up by-coughing or by vomiting, and in a majority of cases the history gives 
important indications. In paroxysmal haimoptysis connected with menstrual 
disturbances the practitioner should see that the blood is actually coughed 
up, since deception may be practised. The spurious haemoptysis of hysteria is 
considered with that disease. Naturally, the patient is at first alarmed at the 
occurrence of bleeding, but, unless very profuse, as when due to rupture of 
an aortic aneurism in a pulmonary cavity, the danger is rarely immedi¬ 
ate. T he atta cks, however, are apt to foam for a few days and the sputa 
may remain blood-tinged for a longer period. In the great majority of 
cases the haemorrhage ceases spontaneously. It should be remembered that 
some of the blood may be swallowed and produce vomiting, and, after a day 
or two, the stools may be dark in color. It is not well during an attack of 
haemoptysis to examine the chest 

2. Pulmonary Apoplexy; Haemorrhagic Infarct.— In this condition 
the blood is effused into the air-cells and interstitial tissue. It is usually 
diffuse, tho parenchyma not being broken, as is the brain tissue in cerebral 
apoplexy. Sometimes,? ip,, disease of the brain,tin septic, conditions, and in 
^the malignant forms of fevers, the lung tissue is uniformly infiltrated with 
blood and has, on section, a black, gelatinous appearance. 

As a rule, the hasmorrhage is limited and results froirf^ the blocki ng of 
a jbraneh of the pulmonary artery either by a thrombus or an embolus. Tho 
condition is most common ixj'cjir.oiuc, heart-disease. Although the pulmonary 
arteries are terminal ones, blocking is not always followed by infarction; 
partly because the wide capillaries furnish sufficient anastomosis, and partly 
because the bronchial vessels may keCp'mp the circulation. The infarctions 
are chiefly at the periphery of the lung, usually wedge-shaped, with the base 
of the wedge toward the surface. When recent, they are dark in color, hard 
and firm, and look on section like an ordinary blood-clot. Gradual changes 
go on, and the color becomes a reddish-brown. The pleura over an infarct 
is usually inflamed. A microscopical section shows the air-cells to be dis- 
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tended with red blood-corpuscle?, which may also be in the alveolar walls. 
The infarcts are usually multiple and vary in size from a walnut to an orange. 
Very large ones may involve the greater part of a lobe. In tho artery passing 
to the affected territory a thrombus or an embolus is found. The globular 
thrombi, formed in the right auricular appendix, play an important part 
in the production of haunorrhagic infarction. In many cases the source of 
the embolus cannot bo discovered, and the infarct may have resulted from 
thrombosis in the pulmonary artery, but, as before mentioned, it is not infre¬ 
quent to find total obstruction of a large branch of a pulmonary artery without 
hemorrhage into tho corresponding lung area. The further history of an in¬ 
farction is variable. It .is possible that in some instances the circulation is 
re^t^blishod-and the blood removed. More commonly, if the patient lives, 
the usual changes go on in the extravasated blood and ultimately a pigmented, 
puckered, fibroid patch results. Sloughing may occur with the formation of a 
cavity. Occasionally gangrene results. In a case at the University Hospital, 
Philadelphia, a gangrenous infarct ruptured and produced fatal pneumo¬ 
thorax. 

The. symptoms of pulmonary apoplexy are by no means definite. The 
condition may be suspected in chronic heart-disease when hamoptysis occurs, 
particularly in mitral stenosis, but the bleeding may be due to the extremo 
engorgement. When the infarcts arc very large, and particularly in the lower 
lobe, in which they most commonly occur, there may bo signs of consolidation 
with blowing breathing and a pleuritic friction. 

Tukaiment of Pulmonary H.kmohrhagk. —The pressure within the 
pulmonary Urlcty is considerably less than that in the aortic system. The 
system is under vaso-motor control, but our knowledge of the mutual rela¬ 
tions of pressure in the aorta and.in the pulmonary artery, under varying 
conditions, is still very imperfect (Bradford). There may be an influence 
on the systemic blood-pressure without any on the pulmonary, and the pres¬ 
sure in the one may rise while it falls in the other, or it may rise and fall in 
both together. The researches of Bred in and Dixon indicate that drugs which 
raise tho peripheral blood-pressure by vaso-constrietion increase the total blood 
in the lung. Thus ergot, the remedy perhaps most commonly used, causes a 
distinct rise in the pulmonary blood-pressure, while aconite produces a definite 
fall. 

The anatomical condition in haemoptysis is either hyperemia of the bron- 
chi al muc osa (or of the lung tissue) or a perforated vessel. In the latter case 
the patient often passes rapidly beyond treatment, though there are instances 
of the most profuse haemorrhage, which must have come from a perforated 
artery or a ruptured aneurism, in which recovery has occurred. Practically, 
for treatment, we should separate these cases, as the remedies which would be 
applicable in thelcase of congested antLbleeding mucosa would be as much 
out of place in a case of^uemorrhage from ruptured aneurism as in a cut 
radial artery. £When the blood is brought up in large quantities, it is almost 
certain either that an aneurism has ruptured or a vessel has been eroded. Ip 
the instances in which tho sputa are blood-tinged or when the blood is in 
smaller quantities, bleeding comes by diapedesis from hypersemic vessels. In 
such cases the hemorrhage may be beneficial in relieving the congested blood- 
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The indications, are to reduce the frequency of the heart-beats and to 
lower the blood-pressure. The truth, Das Blut ist ein gam besonderer Saft, 
is strikingly emphasized by the frightened state of the patient. Best of the 
body and peace of the mind—“ qvfa, securitas, silentium ” of Celsus—effould 
be secured. Turn the patient o^Bie affected side, if known, as the regur¬ 
gitation is less apt to occur into qp bronchi of the sound lung. As Aieteus 
remarks, in haemoptysis the .patient despairs from the first, and needs to be 
strongly reassured. Death is rarely due directly to haemoptysis; patients die 
after, not of it (S. West). In the majority of cases of mild haemoptysis this 
is sufficient. Even when the patient insists upon going about, the bleeding 
may stop spontaneously. The diet should be light and unstimulating. Alcohol 
should not be used. The patient may, if he wishes, have ice to suck/-Small 
doses of aromatic sulphuric acid may be given, but unless the bleeding is 
protracted styptic and astringent medicines are not indicated. For cough, 
which is always present and disturbing, opium should be freely given, and 
is of all medicines most serviceable in haemoptysis. Digitalis should not be 
used, as it raises the blood-pressure in the pulmonary artery. Is Aconite, as it 
lowers the pressure, may be used when there is much vascular excitement. 
Ergot, tannic acid, and load, which are so much employed, have little or no 
influence in haemoptysis; ergot probably does harm. One of the most satis¬ 
factory means of lowering the blood-pressure/is purgation, and when the bleed¬ 
ing is protracted salts may be freely given. In profuse haemoptysis, such as 
comes from erosion of an artery or the rapture of an aneurism, a fatal result 
is common, and yet post-mortem evidence shows that thrombosis may occur 
with healing in a rapturo of considerable size. The-fainting-indueed by the 
loss of blood is probably the most efficient means of promoting thrombosis, 
and it was on this principle that formerly patients were bled from the arm, 
or from both arms, as in the case of Laurence Sterne./; Ligatures, orJEamaa*!)'*. 
bandages, placed around the legs may serve temporarily to check the bleeding. 

AtEhe. ice-bag on the sternum is of doubtful utility. In a protracted case Cayley 
induced pneumothorax, but without effect 

Briefly, then, we may say that haemorrhage from rapture of aneurism or 
erosion of a blood-vessel usually proves fatal. The fainting induced by the loss 
of-Wood is beneficial, and, if the patient can be kept alive for twenty-four 
hears, a thrombus of sufficient strength to prevent further bleeding may form. 
The chief danger is the inundation of the bronchial system with the blood, so 
j that while the haemorrhage is profuse the cough should be encouraged. Opium 
should not then be used, and stimulants should be given with caution. 

In the other group, in which the haemorrhage comes from a congested 
area and is limited, the patient gets well if kept absolutely quiet, and fatal 
haemorrhage probably never occurs from this source. Rest, reduction of 
the blood-pressure by minimum diet, purging, if necessary, and the admin¬ 
istration of opium to allay the cough are the main indications. 

H. BEONOHO-PNETTMONIA (Capillary Bronchitis). 

This is essentially an inflammation of the terminal bronchus and the air- 
vesides which make up .a pulmonaryjobule, whaaoa.the tarm-hr B nc to yaeu- 
monia. It is also kno wn as l obular, in contradistinction to lobar pnffiiiQQpi* 1 
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The termcataijhal ia leas applicable. The process begins usually with an 
uria^tm of the capillary bronchi, which is a condition rarete, tf ever 

^ uctu ^ 80 that it is now custom- 
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11 forms of broncho-pneumonia 
)bes, and it would have been more 
lonia among the Infectious dis- 

lilt ... . . 


consider the affections together, 
i depend upon invasion of the lung with 

*nf«wt to place them with lobar pnw... UU m among rne miectious dis- 
bn* it» weU perhaps to defer this until the bacteriology of the different 
varieties has been more fully worked out. 

8tlolo gy .-Bra^ E a ei na Qni a occu rs either as a primary or as a sec¬ 
ondary affection The relative frequency in 443 cases is thus given by Holt,: 
Primary, without previous bronchitis, 154; secondary (a) to bronchitis of 
larger tubes, 41; t^ measles, 89; to whooping-cough, 66; to .diphtheria, 47; 
to scarlet^ fever, 7; to_mfbenza, 6; to varicella, 2; to erysipelas, 2; and to 
acuto^ileo-qolitis iD The proportion of primary to secondary forms as sliown 
m this list is probably too low. 


SWSABX-iCDTn imoNCHO-PNEOMONiA, like the lobar form, attacks chil¬ 
dren in good health, usualljnjndcr. iwoyears. The etiological factors are very 
much those of ordinary pneumonia, anj-probably the pneumococcus is more 
often associated with it. 

Secondary biioxciio-pneumonia occurs in two great groups: 1. As a 
swuence of the infectious fevers-fnigaslcs,; diphtheria, w hoopimr- comrhZscar- 
r<WS fr0( l uentl y’ mall-pox, /erysipelas, amflyphouT fever. In 
children it forms the most serious complication of those diseases, and in 
reality causes more deaths than are due directly to the fevers. In large cilies 
it raq fes _ pext in fatality, to infantile diarrhoea. Following, as it does, the 
contagious diseases Which principally affect children, wo find that a large 
majority of cases occur during early life. According to Morrill’s Boston sta¬ 
tistics, it is most fatal during the first two years of life. The .number .of cases 
m a community increases or decreases with the prevalence of measles, searlet 
fever, and diphtheria. It is most prevalent in the winter and spring months. 
In the febrile affections of adults broncho-pneumonia is not very common. 
Thus in typhoid fever it is not so frequent as lobar pneumonia, though isolated 
areas of consolidation at the bases are by no means rare in protracted cases 
of this disease. In old people it may follow debilitating causes of any sort, 
and is met with in the course of chronic Bright’s disease and various acute 
and chronic maladies. 


2 - J a,thfi..jgqcqndjdiyi8ion of this affection are embraced the cases of 
so-called aspiration or deglutition pneumonia. Whenever the sensitiveness of 
le larynx is benumbed, as in the coma of apoplexy or unurn in, minute par- 
ic es of food or drink are allowed to pass the rima, and, reaching finally the 
>maller tubes, excite an intense inflammation similar to the vagus pneumonia 
*ch follows the section of the pneumogastrics in the dog. Cases are very 
-•■"iimow after. operations about the mouth and nose, after tracheotomy, and 
ln can H?T bf the larynx and oesophagus. The aspirated particles in some 
stances induce such an intense broncho-pneumonia that suppuration or even 
bmgrene supervenes. The ether pneumonia, already described, is often lobu- 
*r in type. 

An aspiration hronn h o. pnanmnTiia mfl jjfniw hsemopiysis (which has been 
“ready considered), the aspiration of material fmm a hrannhia^ini;,, '■nvity. 
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and occasionally the material from an empyema which has raptured into the 
lung. 

A common and fatal, form of broncho-pneumonia is that excited by the 
tubercle bacillus, which has already been considered. 

Among general predisposing causes may beanentinned ago. As just noted, 
it—in prone to'attack infants, and a majority of eases of pneumonia in chil¬ 
dren under five years of age are of this form. Of 370 cases in children under 
five years of age, 76 per cent were broncho-pneumonia (Holt). At thc.oppo 
site extreme of life it is also common, in association with various debilitating 
circumstances and with the chronic diseases incident to the old. In children, 
rickets and diarrhoea are marked predisposing causes, and broncho-pneumonia 
is one of the most frequent post-mortem-room lesions in infants’ homes and 
foundling asylums. The disease prevails most extensively among the poorer 
classes. 


Morbid Anatomy.-4-Qn, the pleural surfaces, particularly towMdJ&&,base, 
are seen depressed bluish or blue-brown areas of collapse, between .which-the 
lung^ tissue is. of a lighter color. Her^and there are p^ojimting-poitiona over 
which the pleura may be .slightly turbid or granular. jTh p lung is full er and 
firms? "thatt normal, and, though in jjreat part crepitant, there can be felt 
in places throughout the. substance ..solid, nodular bodies. < ^The dark dep ress! 
areas may be isolated or a large section of one lobe may be in the condition 
of collapse or atelectasis. Gradual inflation by a blow-pipe inserted in the 
bronchus will distend a great majority of these collapsed areas. On section, 
the general surface has a dark reddish color and usually drips blood. Project¬ 
ing above the level of the section arc lighter red or reddish-gray areas repre¬ 
senting the patches of broncho-pneumonia. These may be isolated and sepa¬ 
rated from each other by tracts of uninflamed tissue or they may be in groups; 
or the greater part of a lobe may be involved. Study of a favorable section 
of an isolated patch shows: (a) A dilated central bronchiole full of tenacious 
purulent mucus. A fortunate section parallel to the long axis may show a 
racemose arrangement—the alveolar-passages-full of muco-pus. (fe) Sur- 
rouiidihg’fBS bronchus for from 3 to 6 mm. or even more, an area of grayish- 
red consolidation, usually elevated above the surface and firm to the touch, 
xinlike, the consolidation of lobar pneumonia, it may present a perfectly smooth 
surface, though in some instances'It is distinctly granular. In a late stage of 
the disease small grayish-white points may be seen, which on pressure may be 
squeezed out as purulent droplets. A section in the axis of the lobule may 
present a somewhat grape-like arrangement, the stalks and -atoms- represent¬ 
ing the bronchioles and alveolar passages filled "with a yellowish or grayisb- 
white pus, while surrounding them is a reddish-brown hepatized tissue. (?) 
In the immediate n eighhorhpnfl of this peribronchial inflammation the tissue 
is dark in color, smooth, ainess, at a somewhat lower level than the hepatizml 
portion, and differs 'distinctly in color aid appearance from the other por¬ 
tions of the lung. This is the condition to which the term sjdeauation has 
been given- It really represents a tissue in the early stage of inflamma¬ 
tion, and it perhaps would be as well to give up the use of this term ami 
also that of carnijicagon, which is only a more advanced stage. The con¬ 
dition wf collapse probably always precedes this, and it is difficult u> 
iTidtuTioes to tell the difference, as one shades into the other. In fact; 
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collapse, splenization, and carnilicution are Iml preliminary steps in broneho- 
pneumonia. 

While, in many cases, the areas of broncho-pneumonia present a reddish- 
brown color and are indistinctly granular, in others, particularly in adults, the 
nodules may resemble more closely gray hepatization and the air-cells are filled 
with a grayish muco-purulent material. Minute hicmorrhages*arc sometimes 
seen in the neighborhood of the inflamed areas or on the pleural surfaces. 
Emphysema is commonly seen at the anterior borders and upper portions of 
the lung or in lobules adjacent to the inflamed ones. In many cases following 
diphtheria and measles the process is so extensive that the greater part of a 
lobe is involved, and it looks like a case of lobar hepatization. It has not, 
however, the uniformity of this affection, and collapsed dark strands may be 
ieen between extensive areas of hepatized tissue. 

There are three groups of cases: (1) Those in which the bronchitis and 
bronchiolitis are most marked, and in which there may be no definite con¬ 
solidation, and yet on microscopical examination many of the alveolar pas¬ 
sages and adjacent air-cells appear filled with inflammatory products. (2) 
The disseminated broncho-pneumonia, in which there are scattered areas of 
peribronchial hepatization with patches of collapse, while a considerable pro¬ 
portion of the lobe is still crepitant. This is by far the most common condi¬ 
tion.. (3) The pseudo-lobar form, in which the greater portion of the lobe 
is consolidated, but not uniformly, for intervening strands of dark congested 
lung tissue separate the groups of hepatized lobules. 

Microscopically, the centre of the bronchus is seen filled with a plug of 
exudation, consisting of leucocytes and swollen epithelium. Section in the 
long axis may show irregular dilatations of the tube. The bronchial wall is 
swollen and infiltrated with cells. Under a low power it is readily seen that 
the air-cells next the bronchus are most densely filled, while toward the per¬ 
iphery the alveolar exudation becomes less. The contents of the air-cells are 
made up of leucocytes and swollen epithelial cells in varying proportions. 
Bed corpuscles are not often present and a fibrin network is rarely seen, 
though it may be present in some alveoli. In the swollen walls are seen dis¬ 
tended capillaries and numerous leucocytes. As Delafield has pointed out, 
the interstitial inflammation of the bronchi and alveolar walls is the special 
feature of broncho-pneumonia. 

The histological changes in the aspiration or deglutition broncho-pneu¬ 
monia differ from the ordinary post>febrile form in a more intense infiltra¬ 
tion of the air-cells with leucocytes, producing suppuration and foci of soften¬ 
ing ; even gangrene may be present. 

Bacteriology of Bronoho-pneumonia.—The organisms most commonly 
foupd in broncho-pneumonia are Micrococcus lanceolatus. Streptococcus py¬ 
ogenes (either alone or with the pneumococcus^. Staphylococcus aureus el 
of bus, and Friedliinder’s Bacillus pneumonia. The Klebs-ljoefller bacillus is 
not infrequently found in the secondary lesions of diphtheria. Except the 
pneumococcus these microbes are rarely found in pure cultures. In the lobu¬ 
lar type the streptococcus is the most constant organism, in the pseudo-lobar 
the pneumococcus. Mixed infections are almost the^prule in broncho-pneu- 
monia. 

M. Wollfltein, in 17 primary cases, found Micrococcus lanceolatus alone 
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in I), with the streptococcus in 7. Of 14 secondary cases Micrococcus lanccu- 
latus was found alone in 2 and with other organisms in 9. The primary 
form is the result of infection with the pneumococcus, the secondary most 
often with the streptococcus.;'- 1 '' 1 '' 

Terminations of Bronchopneumonia.—(1) In resolution, which when it 
once begins gqes on more rapidly than in fibrinous pneumonia. Broncho¬ 
pneumonia of the apices, in a child, persisting for three or more weeks, 
particularly if it follows measles or diphtheria, is often tuberculous. In these 
instances, when resolution is supposed to be delayed, caseation has in reality 
taken place. (2) In suppuration, which is rarely seen apart from the aspira¬ 
tion and deglutition forms, in which it is extremely common. (3) In gan¬ 
grene, which occurs under the same conditions. (4) In fibroid changes— 
chronic broncho-pneumonia —a rare termination in the simple, a common 
sequence of tlio tuberculous, disease. Formerly it was thought that one of 
the most common changes in broncho-pneumonia, particularly in children, 
was caseation; but this is really a tuberculous process, tho natural termination 
of an originally specific broncho-pneumonia. It is of course quite possible 
that a broncho-pneumonia, simple in its origin, may subsequently be the seat 
of infection by Bacillus tuberculosis. 

Symptoms.—r-The^ primary form sets in abruptly with a chill or a con¬ 
vulsion. The child has not had a previous illness, but there may have been 
slight exposure. The temperature rises rapidly and is more constant; the 
physical signs are more local and there is not the wide-spread diffuse catarrh 
Df the smaller tubes. Muny cases are mistaken for lobar pneumonia. In 
others tho pulmonary features are in the background or are overlooked in 
the intensity of the general or cerebral symptoms. The termination is often 
by crisis, and the recovery is prompt. The mortality of this form is slight. 
8. West has called attention to the importance of recognizing these primary 
cases and to their resemblance in clinical features with acute lobar pneumonia. 
The secondary form begins usually as a bronchitis of the smaller tubes. Much 
qqnfusion has arisen from the description of capillary bronchitis as a sepa¬ 
rate affection, whereas it is only a part, though a primary and important-one, 
'Pfj^roncho-pneumonia. At. the outset it may be said that if in convalescence 
from measles or in whooping-cough a child has an accession of fever with 
cough, rapid pulse, aud rapid breathing, and if, on auscultation, fine riles 
are heard at the bases, or widely spread throughout the lungs, even though 
neither consolidation nor blowing breathing can be detected, the diagnosis 
of broncho-pneumonia may safely be made. I have never seen in a fatal case 
I after diphtheria or measles a capillary bronchitis as the sole lesion. 1 T he ons et 
is rare]x_sudden, or .with a distinct chill; but after a day or so of indisposi¬ 
t ion t he child gets feverish and begins ta cough and to get short of breaih. 
The fever is extremely variable; a range of from 102° to 104° is common. 
.The skin is very dry and pungent.., The cough is hard, distressing, and may 
be painful. “ Dyspnoea gradually becomes a prominent feature.; Expiration 
may be jerky and grunting, y The respirations may rise as high as 60 or even 
80 per minute. Within iha first forty-eight hours the p&icuaaion resonance is 
not impaired; the note, indeed, may be very full at the anterior borders of 
the lungs.^ O j auscultation , many riles are heard, chiefly the fine subcrepitant 
variety, with sibilant rhonehi. There may really no signs in dicating that 
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jMpaixncbyma of the lung is involved, and yet even at this early stage, within. 
foB^-oigU^ours of the onset of the pulmonary symptoms, I have repeatedly, 
after diphtheria, f ound scattered nodules of lobular hepatization. Northrup, 
in a case in which death occurred within the fiSf twenty-four hours, in addi¬ 
tion to the extensive involvement of the smaller bronchi, found the intra¬ 
lobular tissue also involved in places. The dyspnoea is constant and progres¬ 
sive'and soon signs of deficient aeration of the blood are noted. The face 
becomes a little suffused and the finger-tips bluish. The child has an anxious 
expression and gradually enters upon the most distressing stage of asphyxia. 
At first the urgency of the symptoms is marked, but soon the benumbing influ¬ 
ence of carbon dioxide on the nerve-centres is seen and the child no longer 
makes strenuous efforts to breathe. The cough subsides, and, with a gradual 
increase in lividity and a drowsy restlessness, the right ventricle becomes more 
an d mpfc .distended, the bronchial rales become more liquid as the tubes fill 
with mucus, and death occurs from heart paralysis. These are symptoms of 
a severe case of broncho-pneumonia, or what the older writers called suffocative 
cata rrh . 

The physical signs may at first be those of capillary bronchitis, as indi¬ 
cated by the absence of dulncss, the presence of fine subcrepitant and whistling 
rales. In many cases death takes place before any definite pneumonic signs 
are detected. When these exist they are much more frequent at the bases, 
where there may bo areas of impaired resonance or even of positive dulness. 
When numerous loci involve the greater part of a lobe the breathing may 
beeomo-tubular, but in the scattered patches of ordinary broncho-pneumonia, 
following the fevers, the breathing is more commonly harsh than blowing. 
In grave cases there is retraction of the base of the sternum and of the lower 
costal cartilages during inspiration, pointing to deficient lung expansion. 

Diagnosis. —With lobar pneumonia it may readily be confounded if the 
areas of consolidation are large and merged together.•''It is to be remembered, 
as Holt’s figures well show, that 1 broncho-pneumonia occurs chiefly in children 
under one year, whereas lobar pneumonia is more common after the third 
yean No writer has so clearly brought out the difference between pneumonia 
at these periods as Gerhard,* of Philadelphia, whose papers on this subject 
have the freshness and accuracy which characterized all the writings of that 
eminent physieian. ^Between lobar pneumonia and the secondary form of 
broncho-pneumonia the diagnosis is easy. fThe mode of onset is essentially 
different in the two infections, the one developing insidiously in the course 
or at the conclusion of another disease, the other setting in abruptly in a 
child in good health, jfja. lobar pneumonia the disease is almost always uni¬ 
lateral, in broncho-pneumonia bilateral.£ The chief trouble arises in cases of 
prima ry bronchopneumonia, which by aggregation of the foci involves the 
gr eater par t of one lobe. iHere the difficulty is very great, and the physical 
signs may be practically identical, but in broncho-pneumonia it is much more 
likely that a lesion, however slight, will be found on the other side. 

*> A s till more difficult question to decide is whether an existing broncho¬ 
pneumonia is simple or tuberculous. In many instances the decision cannot 
be made, as the circumstances under which the disease occurs, the mode of 

* American Journal of Medical Sofenoee, vols. xlv and XT. 

41 



626 


DISEASES OF THE RESPIRATORY SYSTEM. 


onset, and the physical signs may be identical. It has often been my e\pr 
rience that a case has been sent down from the children's ward to the dead- 
house with the diagnosis of post-febrile broncho-pneumonia in which there 
was no suspicion of the existence of tuberculosis; but on section there were 
found tuberculous bronchial glands and scattered areas of broncho-pneumonia, 
some of which were distinctly caseous, while others showed signs of softening. 
I have already spoken fully of this in the section on tuberculosis, but it is 
well to emphasize the fact that there are many cases of broncho-pneumonia 
t in children.which time alone enables us to distinguish from tuberculosa. ^Thc 
existence of extensive disease at the apices or central regions is a suggestive 
indication, and signs of softening may be detected, ijn the vomited matter, 
which is brought up after severe spells of coughing, sputum may be picked 
out and elastic tissue and bacilli detected. 

p It is a superfluous refinement to make a diagnosis between capillary bron¬ 
chitis and catarrhal pneumonia, for the two conditions are part and parcel 
of the same disease, tin simple bronchitis involving the larger tubes urgent 
d y a pp ma and pulmonary distress are rarely present and the aUas^a m,co arser 
and.more sibilant It must not be forgotten that, as in lobar pneumonia, 
cerebral symptoms may mask the true nature of the disease, and may even 
lead to the diagnosis of mepjyngjiis. I recall more than one instance in 
which it could not be satisfactorily determined whether the infant had tubor- 
culom.weaingitis or a cerebral complication of an acute pulmonary affection. 

Prognosis.—In. thw - paima ry form the outlook is good. . In..children e»- 
foebled by constitutional disease and prolonged fevers broncho-pneumonia is 
terribly fatal, hut in cases coming on in connection with whooping-cough or 
after, measles recovery^may take placo in the most desperate cases. It is in 
this disease that the truth of the old maxim is shown—“ Never despair of 
a Biek child.” Thtuleatiuiale in children under five has been variously esti¬ 
mated at from ’IQ tn SO pvt "rmt After diphtheria and measles thin, wiry 
children seem to stand broncho-pneumonia much better than fat, flabby ones. 
In adults the aspiration or deglutition pneumonia is a very fatal disease. 

Prophylaxis.—Much can be done to reduce the probability of attack after 
febrile affections. Thus, in the convalescence from measles and whooping- 
cough, it is very important that the child should not be exposed to cold, 
particularly at night, when the temperature of the room naturally falls. In 
a nocturnal visit to the nursery—sometimes, too, I am sorry to say, to a 
. children’s hospital—how often one sees children almost naked, having kicked 
aside the bedclothes and having the night-clothes up about the arms! The 
use of light flannel “combinations” obviates this nocturnal chill, which i>. 
I am sure, an important factor in the colds and pulmonary affections of young 
children, both in private houses and in institutions. The catarrhal trouble- 
of the nose and throat should be carefully attended to, and during fevers 
the mouth should be washed two or three times a day with on antiseptic 
solution. 

Treatment.—The frequency and the seriousness of broncho-pneumonia 
render it a disease which taxes to the utmost the resources of the prac¬ 
titioner. There is no acute pulmonary affection over which he at times «*» 
greatly despairs. On the other hand, there is not one in which he will be 
more gratified in, saving cases which have seemed past all succor. The geo- 
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eral arrangements should receive special attention.' The room should be kept 
at an ev entemperature—about 65° to 68°—and the^air should be kept moist 
with'vap or. 

J At me outset the bowels should bo opened by a mild purgu^njihaa-oastor 
oil or smdl^^gg^s of calomel, one-twelfth to one-sixth of a grain hourly until 
a movement is obtained, and care should be taken throughout the attack 
to secure a daily movement. {/The common saline fever mixture of citrate 
of potash, liquor ammonii acetatis, and aromatic spirits of ammonia may Ikj 
given every two or three hours. If the disease comes on abruptly with high 
fever, minim or minim and a half doses of the . tincture of aconite , may Ikj 
given with it. /‘The pain, the distressing symptoms, and the incessant cough 
often demand opium, which must of course be used with care and judgment 
in the case of young children, hut which is certainly not contra-indicated and 
may be usefully given in the form of paregoric. Blisters are now rarely if 
ever employed, and oven the jacket poultice has gone out of fashion. For 
the latter, however, I confess to a strong prejudice, and when lightly made 
and frequently\changed it undoubtedly gives great relief. Much more com¬ 
monly we now see, both in private and in hospital practice, the jacket of 
cotton-batting. Ice-poultices to the chest may be used and do good. The diet 
should consist of milk, broths, and egg albumen. Milk often curds and is dis¬ 
agreeable. Egg-white is particularly suitable and very acceptable when given 
in cold water with a little sugar. It forms, indeed, an excellent medium for 
the administration of the stimulants. If the pulse shows signs of failing, it is 
best to begin early with brandy. As in all febrile atrections of children, cold 
water should be constantly at the bedside, and the child should he encour¬ 
aged to drink freely. With these measures, in many cases the disease pro¬ 
gresses to a favorable termination, but too often other and more serious 
symptoms arise. Cough becomes more distressing, dyspnma increases, the 
ominous rattling of tho mucus can be heard in the tubes, the child’s color is 
not so good, and there is greater restlessness. Under these circumstances 
stimulant expectorants- 1 —ammonia, squills, and senega—may he given. To¬ 
gether they make a very disagreeable dose for a young child, particularly with 
the carbonate of ammonia. The aromatic spirits of ammonia is somewhat 
better. If the carbonate is employed, it must be given in small doses, not 
more than a grain to an infant of eighteen months. If the child has increas¬ 
ing difficulty in getting up the mucus, an emetic should be given—either the 
wine of ipecac, or, if necessary, tartar emetic. There is no necessity, how¬ 
ever, to keep the child constantly nauseated. Enough should bn given to cause 
prompt emesis, and the benefit results in the expulsion of the mucus from 
the larger tubes. In this stage, too, strychnine is undoubtedly helpful in 
stimulating the depressed respiratory centre. Inhalations of oxygen may be 
employed, sometimes with great benefit. 

VEifil ra pid fa ilure 0 f the heart, loud, mucous rattles in the throat, and 
increasing lividity, -every measure should he used to arouse the child and 
excite coughing. Alternate douches of hot and cold water, electricity, and 
fypodermic injections of ether may he tried. For the reduction of tempera¬ 
ture. particularly if cerebral symptoms are prominent, there is nothing so 
satisfactory as the wet pack or the cold bath. In the case of children, when 
the latter is used it should be graduated, beginning with a temperature which 
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is pleasantly warm and gradually reducing it to 75° or 80°. Even when the 
temperature is not high, the cerebral symptoms are greatly relieved by the bath 
or the pack. 

m. CHRONIC INTERSTITIAL PNEUMONIA. 

(Cirrhosis of the Lung—Fibroid Phthisis.) 

A fibroid change may have its starting-point in the tissue about the bronchi 
and blood-vessels, the interlobular septa, the alveolar walls, or in the pleura. 
So diverse are the forms and so varied the conditions under which this change 
occurs that a proper classification is extremely difficult. We may recognize, 
however, two chief forms—the local, involving only a limited area of the lung 
substance, and the diffuse, invading either both lungs or an entire organ. 

Etiology.— Local fibroid change in the lungs is common. It is a constant 
accompaniment of tubercle, in the evolution of which interstitial changes play 
a very important role. In tumors, abscess, gummata, hydatids, and emphy¬ 
sema it also occurs. Fibroid processes are frequently met with at the apices of 
the lung and may be due either to a limited healed tuberculosis, to fibroid 
induration in consequence of pigment, or, in a few instances, may result from 
thickening of the pleura. 

Diffuse intehstitial pneumonia is met with: 1. As a sequence of acute, 
fibrinous pneumonia. Although extremely rare, this is recognized as a possible 
termination. From unknown causes resolution fails to take place. Organiza¬ 
tion goes on in the fibrinous plugs within the air-cells and the alveolar walls 
become greatly thickened by a new growth, first of nuclear and subsequently 
of fibrillated connective tissue. Macroscopically there is produced a smooth, 
grayish, homogeneous tissue which has the peculiar translucency of all new- 
formed connective tissue. This has been called gray induration. A majority 
of the cases terminate within a few months, but instances which have been fol¬ 
lowed from the outset are very rare. 

2. Chronic Broncho-Pneumonia. —The relation of broncho-pneumonia to 
cirrhosis of the lung has been specially studied by Charcot, who states that it 
may follow the acute or subacute form of this disease, particularly in children. 
The. fibrosis extends from the bronchi, which are usually found dilated. Bron¬ 
chiectasis itself may be followed by fibrosis of the lung. The alveolar walls 
are thickened and the lobules converted into firm grayish masses, in which 
there is no trace of normal lung tissue. This process may go on and involve 
an entire lobe or even the whole lung. Many of these cases axe tuberculous 
from the outset. 

3. Pleurogenous Interstitial Pneumonia. —Charcot applies this term to 
that form of cirrhosis of the lung which follows invasion from the pleura. 
Doubt has been expressed by some writers whether this really occurs. While 
Wilson Fox is probably correct in questioning whether an entire lung can 
become cirrhosed by the gradual invasion from the pleura, there can be no 
doubt that there are instances of primitive dry pleurisy, which, as Sir Andrew 
Clark has pointed out, gradually compresses the lung and at the same time 
leads to interstitial cirrhosis. This may be due in part to the fibroid change 
which follows prolonged compression. In some cases there seems to be a difr 
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tinct connection between the greatly thickened pleura and tho dense strands 
of fibrous tissue pass.ng from it into the lung substance. Instances occur in 
which one lobe or the greater part of it presents, on section, a mottled appear- 
am», owing to the increased thickness of the interlobar septa—a condition 
which may exist without a trace of involvement of the pleura. In many other 
cases, however, the extension seems to be so definitely associated with pleurisy 
that there is no doubt as to tho eausnl connection between the two processes. 
In these instances the lung is removed with great difficulty, owing to the thick¬ 
ness and close adhesion of the pleura to the chest wall. 

, 4 ; Chronic interstitial pneumonia, due to inhalation of dust, which is 
considered in a separate section. 

5. Syphilis of the lung presents the features of a chronic fibrosis of the 
organ (seep. 273). 

Indurative changes in the lung may follow the compression by aneurism 
or new growth or the irritation of a foreign body in a bronchus. 

Morbid Anatomy.—There are two chief forms, | the massive or lobar and 
L&® insular or broncho-pneumonic form./ In the massive typo the disease is 
unilateral; the chest of the affected side is sunken, deformed, and the shoulder 
much depressed. On opening the thorax the heart is seen drawn far over 
to the affected side. TJje .unaffected lung is emphysematous and covers the 
6 r . p fiter portion of the mediastinum. It is scarcely credible in how small a 
space, close to the spine, the cirrhosed lung may lie. The adhesions between 
the..pleural membranes may be extremely dense and thick, particularly in 
the pleurogenous cases; but when the disease has originated in the lung there 
niay be little thickening of the pleura. The organ is airless, firm, and hard. 
It strongly resists cutting, and on section shows a grayish fibroid tissue of 
variable amount, through which pass the blood-vessels and bronchi. The latter 
may be either slightly or enormously dilated. There are instances in which 
the entire lung is converted into a series of bronchicctatic cavities and the 
cirrhosis is apparent only in certain areas or at the root. The tuberculous 
cases can usually be differentiated by the presence of an apical cavity, not 
bronchiectatic, often large, and the other lung almost invariably shows tuber¬ 
culous lesions. Aneurisms of the pulmonary artery are not infrequent in the 
cavities. The other lung is always greatly enlarged and emphysematous. The 
heafl is hypertrophied, particularly the right ventricle, and there may be 
marked atheromatous changes in the vessels. An amyloid condition, of the 
viscera, is, found in some cases.) 

■ Jn th a . hrannh o. pnfiBm(fflk .form the arena., ate smaller, often centrally 
PltU&d, and most frequently in the lower lobes. They are deeply-pigmented, 
^QK.jdilatflOronchi, and when multiple are separated by emphysematous 
lung tissue. 

A reticular form of fibrosis of the lung has been described by Percy Kidd 
®nd W. McCollum, in which the lungs are intersected by grayish fibroid 
strands following the lines of the interlobular septa. 

Symptoms and Couxse. — The d isease is essentially chronic, extending over 
a Perio d of many years, and when once the condition is established the health 
maybe fairly good. In a well-marked case the patient ^mplains only of his 
chronic cough, perhaps a slight shortness of breath. In other respects he is 
quite well, and is usually able to do light work. The cases are commonly 
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regarded as phthisical, though there may be scarcely a symptom of that affec¬ 
tion except the cough. There are instances, however, of^fibroid phthisis which 
cannot be distinguished from cirrhosis of the lung except by the presence of 
tubercle bacilli in the expectoration. As the bronchi are usually dilated, the 
symptoms and physical signs may be those of bronchiectasis. fThe nojigij, is 
paroxysma l and the^xpectoratlSS js generaUy. fiopioua-^sijLauafcBW^eiit 
g^T-r^ p n T . nl piif nature. It is sometimes fetid. ^TIiemorThage is_by no means 
infrequent, and occurred in more than one-half of the cases analyzed by 
Bastian. Walking on the level and in the ordinary affairs of life the patient 
may show no shortness of breath, but in the ascent of stairs and on exertion 
there may be dyspnoea. 

Phybical Signs. — Iflspection.- j - r She affected side of the chest is immo¬ 
bile, retracted, and shrunken, and contrasts in a striking jway with the volu¬ 
minous healthy one. The intercostal spaces are obliterated and the ribs may 
even overlap. ‘"The shoulder is drawn down and from behind it is seen that 
the spine is bowed. ..The muscles of the shoulder-girdle are wasted. tThe heart 
ia.-greatly displaced, being drawn over by the shrinkage of the lung to the 
affected side. When the left lung is affected there may be a large area of 
visible impulse in the second, third, and fourth interspaces. / MjepaHEStion 
shows a great diminution in the affected side, and with the saddle-tape the 
expansion may be seen to be negative. The percussion note varies with the 
condition of the bronchi. It may be absolutely flat, particularly at the base 
or at the apex. In the axilla there may be a flat tympany or even an am¬ 
phoric note over a large sacculated bronchus. On the opposite side the per¬ 
cussion note is usually hyperresonaut. On auscultation the breath-sounds hare 
either a cavernous or amphoric quality at the apex, and at the base are feeble, 
with mucous, bubbling rales. The voice-sounds are usually exaggerated. 
Cardiac murmurs are not uncommon, particularly late in the disease, when 
the right heart fails. These are, of course, the physical signs of the disease 
when it is well established. They naturally vary considerably, according to 
the stage of the process. The disease is essentially chronic, and may persist 
for fifteen or twenty years. Death occurs sometimes from hsmorrhage, more 
commonly from gradual failure of the right heart with dropsy, and occasion¬ 
ally fmnf-amyinid degeneration of the-OIgans. # 

Diagnosis. —The diagnosis is never difficult. It may be impossible to say, 
without a clear history, whether the origin is pleuritic or pneumonic. Between 
oases of this kind and fibroid phthisis it is not always easy to discriminate, as 
the conditions may be almost identical. When tuberculosis is present, how¬ 
ever, even in long-standing cases, bacilli are usually present in the sputa, and, 
there may be signs of disease in the other lung. 

Treatment.—It is only for an intercurrent affection or for an aggravation 
of the cough that the patient seeks relief. Nothing can be done for the con¬ 
dition itself. When possible the patient should live in a mild climate, and 
sh nnld avoid exposure to cold and damp. A distressing feature in some casci 
is the putrefaction of the contents of the dilated tubes, for which the same 
measures may be nsed as in 
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IV. PNEUM0N0K0N108IS. 

Deflation.— Under this terra, introduced by Zenker, are embraced those 
forma of fibrosis of the lung due to the inhalation of dusts in various occupa¬ 
tions. They have received various names, according to the nature of the in¬ 
haled particles anthracosis, or coal-miner’s disease; sidcroxis, due to tho 
inhalation of metallic dusts, particularly iron; clialicosxs, due to the inhala¬ 
tion of mineral dusts, producing the so-called stone-cutter’s phthisis, or tho 
f‘ grinder’s rot ” of the Sheffield workers. 

Etiology. —The dust particles inhaled into the lungs are dealt with exten¬ 
sively by the ciliated epithelium and by the phagocytes, which exist normally 
Ib’the respiratory organs. The ordinary mucous corpuscles take in a largo 
number of the paJBcles, which fall upon the trachea and mam bronchi. The 
cilia sweep the mucus out to a point from which it can be expelled by cough¬ 
ing. It is doubtful if the particles ever reach tho air-cells, but the swollen 
alveolar cells (in which they are in numbers) probably pick them up on tho 
way. The raucous and the alveolar colls are the normal respiratory scavengers. 
In dwellers in the country, in which the air is pure, they are able to prevent 
the access of dust particles to tho lung tissue, so that even in adults these 
organs present a rosy tint, very different from the dark, carbonized appear¬ 
ance of the lungs of dwellers in cities. When the impurities in the air are 
very abundant, a certain proportion of the dust particles escapes these cells 
and penetrates tho mucosa, reaching the lymph spaces, where they are attacked 
at once by the cells of the connective-tissue stroma, which are capable of 
ingesting and retaining a large quantity. In coal-miners, coal-heavers, and 
others whose occupations necessitate the constant breathing of a vegpdtisty 
atmosphere even these forces arc insufficient. Vansteenlicrghe and Qrysez 
have demonstrated that pulmonary anthracosis may lie induced by passing 
an emulsion of china ink into the stomach of an animal through a catheter. 
From a long series of experiments they conclude that anthracosis is due to 
the intestinal absorption of carbon particles arrested in tho nose and pharynx, 
and" then swallowed. Their experiments further show that both the tracheal 
and intestinal routes arc used—through the former tho particles reach the 
broifchi and external portions of the alveoli, through the latter the parenchyma 
of the lung. Occasionally in anthracosis the carbon grains reach the general 
circulation, and the coal dust is found in the liver and spleen. As Weigcrt 
has shown, this occurs when the densely pigmented bronchial glands closely 
adhere to the pulmonary veins, through the walls of which the carbon particles 
pass to the general circulation. The lung tissue has a remarkable tolerance 
for these particles; but by constant exposure a limit is reached, and there is 
brought about a very definite pathological condition, an interstitial sclerosis. 
In coal-miners this may occur in patches, even before the lung tissue is uni¬ 
formly infiltrated with the dust. In others it appears only after the entire 
organs have become so laden that they are dark in color, and an ink-like 
juice flows from the cut surface. The lungs of a miner may be black through¬ 
out and yet show no local lesions and be everywhere crepitant. 

Korbid Anatomy. —The particles of carbon are found deposited in large 
lumbers in the follicular cords of the tracheal and bronchial glands and 
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of the peri-bronchial and peri-arterial lymph nodules, and in these they finally 
excite proliferation of the connective-tissue elements. It is by no means un¬ 
common to find in persons whose lungs are only moderately carbonized the 
bronchial glands sclerosed and .hard. In anthracosis the fibroid changes usu- 
a lly begin in the peri-broncbiaLlymph-tissue, and in the early stage of the 
process the sclerosis may be largely confined to these regions. A Nova Scotian 
miner, aged thirty-six, died under my care, at the Montreal General Hospital, 
of black Small-pox, after an illness of a few days. In his lungs (externally 
coal-black) there were round and linear patches ranging in size from a pea 
to a hazel-nut, of an intensely black color, airless and firm, and surrounded 
by a crepitant tissue, slate-gray in color. In the centre of each of these areas 
was a small bronchus. Many of them were situated just beneath the pleura, 
and formed typical examples of limited fibroid broncho-pneumonia. In addi¬ 
tion there is usually thickening of the alveolar walls, pjftcularly in certain 
areas. By the gradual coalescence of these fibroid patches large portions of 
the lung may be converted into firm areas of cirrhosis, grayish-black in the 
case of the coal-miner, steel-gray in the caso of the stone-worker. In the 
case of a Cornish miner, aged siifcy-three, who died under my care, one of 
these fibroid areas measured 18 by 6 fern, and 4.5 era. in depth. 

A second important factor in these cases is chronic bronchitis, which is 
present in a large proportion and really causes the chief symptoms. A third 
is the occurrence of emphysema, which is almost invariably associated with 
long-standing cases of pneumOijokoniosis. With the changes so far described, 
unless the cirrhotic area is uohsually extensive, the case may present the 
features of chronic ijhmchitia with emphysema, but finally another element 
comes into play. In the fibroid areas softening occurs, probably a process of 
necrosis similar to that by wipoh softening is produced in fibro-myomata of 
the uterus. At first these are small and contain a dark liquid. Charcot calls 
them ulcitres du poumon. Thev,rarely attain a large size unless a communica¬ 
tion is formed with the broncjraS, in which caso they may become converted 
into suppurating cavities. , 

Anthracosis and Tubercuidsis .—In the Pennsylvania anthracite district 
tuberculosis is relatively less common among the miners, the figures foi 
ten years at Scranton for male adults being 3.37 per cent in mine workers, 9.9! 
per cent in those of other occupations (Wainwright). Goldman in Germany 
Oliver and Trotter in England, all agree upon the comparative rarity of tuber 
culosis among coal miners. -Though this may be attributed in part to tin 
improved ventilation of thimines, it has also probably something to d< 
with the less favorable soil offered to the bacilli in a lung infiltrated witl 
coal dust. 

The siderosis induced by the oxide of iron causes an interstitial pneumoni 
similar to anthracosis. Workers in brass and in bronze are liable to a. lit 
affection. - < 

Chalicosis, dde* to the deposit of particles of silex and alumina, is foun 
in the makers of mill-stones, particularly the French mill-stones, and also > 
knife and axe grinders and stone-cutters. Anatomically, this form is chni 
acterized by the production of nodules of various sizes, which are cut with tli 
greatest difficulty^antLgometimes present a curious grayish, even glittering 
crystalloid ippeuriUigj^*' 
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Workers in flax and in cotton, and grain-shovellers are also subject, to 
these chronic interstitial changes in the lungs. In all these occupations, as 
shown by Greenhow, to whose careful studies we owe so much of our knowl¬ 
edge of these diseases, the condition of the lung, may ultimately lie almost 
identical 


Symptoms.—The symptoms do not come on until the patiant has worked 
ffor a variable number of years in the dusty atmosphere. As a rule there are 
cough andjfailing health for a prolonged period of time before complete disa¬ 
bility. The coincident emphysema is responsible in great part for the short- 
ness of breath and wheezy condition of these patients. The expectoration is 
usually muco-purulent, often profuse, and in authraeosis very dark in color— 
tlm.so-called “black spit,” while in chalicosis there may lie seen under the 
microscope the bright angular particles of silica. 

Even when theWare physical signs of cavity, tubercle-bacilli arc not neces¬ 
sarily, and indeed in my experience are not usually present. It is remarkable 
for how long a time a coal-miner may continue to bring up sputum laden with 
coal particles even when there are signs only of a chronic bronchitis. Many 
of the particles are contained in the cells of the alveolar epithelium. In these 
instances it appears that an attempt is made by the leucocytes to rid the lungs 


of some of the carbon grains. 

The diagnosis of the condition is rarely difficult; the expectoration is usu¬ 
ally characteristic. It must always be borne in mind that chronic bronchitis 
a nd e mphysema -form essential parts of the process and that in late stages 
there jnay-hotuberculous infection. 

The treatmen t of the condition is practically that of okroaio bronchitis 
and emphysema. 


Y. EMPHYSEMA. 

Definition.—The condition in which theej^fundibular passages and the 
; alveoli are dilated and the alveolar walls atrophied. 

A practical division may be made into compensatory, hypertrophic, and 
atrophic forms, the acute vesicular emphysema, and the interstitial forms. 
The last two do not in reality come under the above definition, but for con¬ 
venience they may be considered here. 

I. Compensatory Emphysema. 

Whenever a region of the lung does not expand fully in inspiration, either 
another portion of the lung must expand or the chest wall sink in order to 
occupy the space. The former almost invariably occurs. We have already 
mentioned that tin broncho-pneumonia there is a vicarious distention 6f the 
air-jesieles in the adjacent healthy lobules, and the aaapff happens in the 
neighborhood of tuberculous areas and cicatrices. In geharaj pleural adhe¬ 
sions there is often compensatory emphysema, ; particulaty -anterior 

margins of the lung. The most advanced example of this seen in 

cirrhosis, when the unaffected lung increases greatly in size, o wing to disten¬ 
tion of the air-vesicles. A similar though less marked eondit .'.v. is seen in 
extonajyfl p]fu^'°y with effusion and in pneumothora ^fcjf ' 

At first, this distention of the air-vesicles is a augi|P II mHtod process 

a 
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and the alveolar walla are stretched but not atrophied. Ultimately, however, 
in many cases they waste and the contiguous air-cells fuse, producing true 
emphysema. 

II. Hypebtrophio Emphysema. 

The large-lunccd emphyse ma of Jenner. also known as substantive or 
idiopathic emphysema, is a well-marked clinical affection, characterized by 
enlargement of tire lungs, due to distention of the air-cells and atropln 
of their walls, and clinically by imperfect aeration of the blood and more 01 
less marked dyspnoea. 

Etiology.—Emphysema is the? result of persistently high, intra-alveolar 
tension acting upon a congenitally weak lung tissue. Strongly in favor of 
the view that the nutritive change in the air-cclls is the primary factor, is the 
markedly hereditary character of the disease and the frequency with which it 
starts early in life. To James Jackson, Jr., of Boston, we owe the first obser¬ 
vations on the hereditary character of emphysema. Working under Louis’ di¬ 
rection, he found that in 18 out of 28 eases one or both parents were affected. 

2 In-childhood, it may follow recurving asthmatic attacks due to adenoid 
vegetations. It may occur, too, in several members of the same family. We 
are still ignorant as to the nature of this congenital pulmonary weakness. 
Cohpheim thinks it probably due to a defect in the development of the elastic- 
tissue fibres—a statement which is borne out by Eppinger’s observations. 

Heightened pressure within the air-cells may be due to forcible inspira¬ 
tion or expiration. Much discussion has taken place as to the part played bv 
these two acts in the production of the disease. The inspiratory theory was 
advanced by Laennec and subsequently modified by Gairdner, who held that 
in chronic bronchitis areas of collapse were induced, and compensatory dis¬ 
tention took place in the adjacent lobules. This unquestionably does occur 
in the vicarious or compensatory emphysema, but it probably is not a facto! 
of much moment in the form now under consideration. The expiratory theory, 
which was supported by MeiMelssohn and Jenner, accounts for the condition 
in a much more satisfactory way. 1 In all straining efforts and violent attacks 
of coughing, the glottis is closed and the chest walls are strongly compressed 
by muscular efforts, so that the strain is thrown upon those parts of the lung 
least protected, as the apices and the anterior margins, in which we always 
find the emphysema most advanced. The sternum and costal cartilnges grad¬ 
ually yield to the heightened intrathoracic pressure and arc, in advanced cases, 
pushed forward, giving the characteristic rotundity to the thorax. 

Freund’s Theory. —A primary disease of the costal cartilages—a chronic 
hyperplasia with premature ossification is believed to bring about gradually 
a state of rigid dilatation of the chest, to which the emphysema is secondary. 
Recent observations make it probable that there is a group of cases in which 
such changes occur in young persons, particularly in the cartilages of the first 
three ribs. Niemeyer says that he had met with a' few such cases, and there 
have been reported recently instances in which the cartilages increased in size 
and stood out prominently. For such a condition what is now called Freund’s 
operation (of resection) would be indicated. 

Of other etiological factors occupation is the most important. The dis¬ 
ease is met with in players on wind instruments, in glass-blowers, and in 
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occupations necessitating heavy lifting or straining. Whooping-cough and 
bronchitis .play an important role, not so much in the changes which they 
induce in the bronchi as in consequence of the prolonged attacks of 
coughing. 

Itorbid Anatomy. —The thorax is capacious, usually barrel-shaped, and 
the cartilages are calcified. On removal of the sternum, the anterior medias¬ 
tinum is found completely occupied by the margins of the lungs, and the 
pericardial sac may not be visible. The organs are very large and have lost 
their elasticity, so that they do not collapse either in the thorax or when placed 
on the table. The pleura is pale and there is often an absence of pigment, 
sometimes in patches, termed by Virchow albinism of the lung. To the touch 
they have a peculiar, downy, feathery feel, and pit readily on pressure. This 
is one of the most marked features. Beneath tho pleura greatly enlarged air- 
vesicles may be readily seen. They vary in size from .5 to 3 mm., and .igftpi- 
lar hullaa. the size of a walnut or larger, may project from the free margins. 
The best idea of the extreme rarefaction of tho tissue is obtained from sec¬ 
tions of a lung distended and dried. At the anterior margins the structure 
may form an irregular series of air-chambers, resembling the frog’s lung. On 
careful inspection with the hand-lens, remnants of the interlobular septa or 
even of the alveoli may be seen on these large emphysematous vesicles. Though 
general, the distention is more marked, as a rule, at the anterior margins, and 
is often specially marked at the inner surface of the lol>c near tho root, where 
in extreme cases air-spaces as large as a lien’s egg may sometimes be found. 
Microscopical ly there is seen atrophy of tho alveolar walls, by which is pro¬ 
duced the coalescence of neighboring air-cells. In this process the capillary 
network disappears before the walls are completely atrophied. The loss of 
the elastic tissue is a special feature. It is stated, indeed, that in certain 
cases there is a congenital defect in the development of this tissue. Tho epi¬ 
thelium of the air-eells undergoes a fatty change, but the large distended air¬ 
spaces retain a pavement layer. 

The bronchi show important changes. In tlis larger t.uhes tho mucous 
membra ne may bo rough and thickened .from chronic bronchitis; often tho 
longitudinal lines of submucous elastic tissue stand out prominently. In 
the advanced cases many of the smaller tubes are dilated, particularly when, 
in addition to emphysema, there are peri-bronchial fibroid changes. Bron¬ 
chiectasis is not, however, an invariable accompaniment of emphysema, but, 
as Laennec remarks, it is difficult to understand why it is not more common. 
Of associated morbid changes the most important are found. jflJho Jieart. 
The right chambers are dilated and hypertrophied, the . tricuspid orifice is 
lajrge,'TOTthe'valve segments arc often thickened at the edges. In advanced 
eases the cardiac hypertrophy is general. The pulmonary artery and .its 
branjJj^jjjay be wide anil show marked atheromatous changes. 

The changes in the other organs are those commonly associated with pro¬ 
longed venous congestion. Pgeumothorax may follow the rupture of an em- 
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Symptoms.—The disease may be tolerably advanced before any special 
B ymptoma occur. A child, for instance, may be somewhat short of breath on 
, going up-stairs or may be jinable to run and play as other children without 
great discomfort; or, perhaps, has attacks ofalightljvidity. Doubtless much 
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depends upon the completeness of cardiac compensation. When this is per¬ 
fect,- there may be no special interruption of the pulmonary circulation and. 
except with violent exertion, there is no interference with the aeration of the 
blood. I n well-m arked cases the following are the most import ant symp toms; 
D yspnoea. which may be Mt only on slight exertion, or may be persistent, and 
aggravated bjk intercurrent attacks of bronchitis. The respirations are often 
harsh and wheezy, and expiration is distinctly prolonged. 

Cyanosis of an extreme grade is more common in emphysema than in 
other affections with the exception of congenital heart-disease. So far as I 
know it is the only disease in which a patient may be able to go about and 
'even to walk into the hospital or consulting-room with a lividity of startling 
intensity. The contrast between the extreme cyanosis and the comparative 
comfort of the patient is very striking. In other affections of the heart and 
lungs associated with a similar degree of cyanosis the patient is invariably in' 
bed and usually in a state of orthopneea. One condition must be here referred 
to, viz., the extraordinary cyanosis in cases of poisoning by aniline products, 
which is in most part due to the conversion of the haemoglobin into methaemo- 
globin. 

Bronchitis with associated cough is a frequent symptom and often the 
direct cause of the pulmonary distress. The contrast between emphysematous 
patients in the winter and summer is marked in this respect. In the latter 
they may be comfortable and able to attend to their work, but with the cold 
and changeable weather they are laid up with attacks of bronchitis. Finally, 
in fact, the two conditions become inseparable and the patient has persistently 
more or less cough. The acute bronchitis may produce attacks not unlike 
asthma. In some instances this is true spasmodic asthma, with which emphy¬ 
sema is frequently associated. 

As ago advances, and with successive attacks of bronchitis, the condition 
grows slowly worse. In hospital practice it is common to admit patients over 
sixty with well-marked signs of advanced emphysema. The affection can 
generally be told at a glance—the rounded shoulders, barrel chest, the thin 
yet oftentimes muscular form, and sometimes, I think, a very characteristic 
facial expression. 

There is another group, however, of younger patients fr^m twenty-five to 
forty years of age who, winter after winter, have attacks of intense cyanosis in 
consequence of an aggravated bronchial catarrh. On inquiry we find that these 
patients have been short-breathed from infancy, and they belong, I believe, 
to a category in which there has been a primary defect of structure in the 
lung tissue- f • 

Physical Signs.— Inspection. — The thorax is markedly altered in shape; 
the antero-posterior diameter is increased and may be even greater than the 
lateral, so that the chest is barrel-shaped. The appearance is somewhat as if 
the chest was in a permanent inspiratory position. The sternum and costal 
cartilages.axe- prominent. The lower zone of the thorax looks large and the 
.intercostal spaces are much widened, particularly in the hypochondriac regions. 
The sternal fossa is deep, the clavicles stand out with great prominence, and 
tile neck looks shortened from the elevation of the thorax and the sternum. 
A zonejifdilated venules may be seen along the line of attachment of thqjia- 
phragm. Though this is common in emphysema,.it is by no means peculiar 
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to it or indeed to any special affection. Andrew, of Bartholomew’s Hospital 
and, according to Duckworth, Laycock called attention to it. 

The-curveof the spine is increased and the back is remarkably rounded, 
so that the scapulae seem to be almost horizontal./ M ensura tion shows the 
TAnn^ed form of the cheat and the very slight expansion on deep inspiration. 
The respiratory movements, which may look energetic and forcible, exercise 
little or no-influence. 1 Xllfijdicatdoes not expand, but there is a general ele- 
Witiffli- -jThe inspiratory effort is short and quick;the expiratory movement is 
pronged, t There may be retraction instead of distention in the upper abdom¬ 
inal region during inspiration, and there is-'sometimes seen a transverse curve 
fll)rt n Tf n at the level of the twelfth rib. L The apex beat of the 
heart is not visible, and there is usually marked pulsation in the epigastric 
region. The cervical veins stand out prominently and may pulsate. 

'Palpation .—The vocal fremitus is somewhat enfeebled but not lost. Tho 
atifex_br.*i.t can rarely be felt. There is a marked shock in the lower sternal 
region and* very distjnet. pulsation in the epigastrium. Percussion gives 
g T ‘ Mltl y ijpamamd resonance, full and drum-like—what is sometimes called 
hyperresonanee. The note is not often distinctly tympanitic in quality. Tho 
percussion note is greatly extended, the heart dulness may be obliterated, the 
u pper limit of liver dulness is greatly lowered, and the resonance may extend 
tome costal margin. Behind, a clear percussion note extends to a much lower 
level than normal. The level of splenic dulness, too, may l>e lowered. 

Qn auscultation the threath-sounds are usually enfeebled and may he 
masked by bronchitic rales. The most characteristic feature is thejjjrolonga- 
tionthe expiration, and the normal ratio may be rcversedj£4. to 1 instead 
of 1 tQ-4. It is often wheesy and harsh and associated with coarse rales and 
sibilant rhonchi. It is said that in interstitial emphysema there may be a 
friction sound heard, not unlike that of pleurisy. The heart-sounds are usu- 
a lly feeble bu t clear; in advanced cases, when there is marked cyauosis, a 
tri cuspid regurg itant murmur may be heard. Accentuation of the pulmonary 
second sound may be present. 

Course.—The course of the disease is slow but progressive, the recurring 
attacks of bronchitis aggravating the condition. Death may occur from inter¬ 
current pneumqpia, either lobar or lobular, and dropsy may supervene from 
cardiac failure. Occasionally death results from overdistention of the heart, 
with extreme cyanosis. Duckworth has called attention to the occasional 
occurrence of fatal haemorrhage in emphysema. In an old emphysematous 
patient at the Montreal General Hospital death followed the erosion of a main 
branch of the pulmonary artery by an ulcer near the bifurcation of tlie trachea. 

Treatment. —Practically, the measures mentioned in connection with bron¬ 
chitis should be employed. In children with asthma and emphysema the noso 
should be carefully examined. No remedy is known which has any influence 
over the progress of the condition itself. Bronchitis is the great danger of 
these patients, and therefore when possible they should live in an equable 
climate. nniA an well in annthfrn nnlifnmift and in Egypt. Injanse- 
oue qg* nf tVm von a h a engorgement, they are liable to gastric and intestinal dls- 
turWmgjjjind it is particularly important to keep the bowels regulated and to 
a void —y which often seriously aggravates the dyspnoea. Patients who 

come into the hospital in, a state of urgent dyspnoea and lividity, with great 
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engorgement of the veins, particularly if they are young and vigorous, should 
be bled freely. Inhalation of oxygen may be used. Strychnine will be found 
specially useful. Breathing of compressed air in a pneumatic cabinet gives 
temporary relief. Besection of the first costal cartilage or of the first three 
cartilages on either side has been practised CF tp.^tk^’h fmf.ri|tipn , l. It is not 
likely to be of, any benefit in the aged in whom the condition is established, 
but in a special group in the young in which the primary trouble appears to 
be in the cartilages—what has been called Freund’s Disease —the operation 
may be tried, though it is not without risks. 

III. Atbopitio Emphysema. 

A senile change, called by Sir William Jenner small-lunged emphysema, is 
rn ftljy a primar y .atrophy of the lung, coming on in advanced life, and scarcely 
constitutes a special affection. It occurs in “ withered-looking old persons ” 
who may perhaps have had a winter cough and shortness, of breath fpp years. 
In striking contrast to the essential hypertrophic emphysema, the chest is small 
and the ribs obliquely placed. The thoracic muscles are usually atrophied. 
The lung presents a remarkable appearance, being, concerted into a series of 
large vesicles, on the walls of which the r emnan ts of air-cells may be seen.< 

? 

IV. Acute Vesicular Emphysema. 

W I\en death o ccurs from bronchitis of the smaller tubes, when*, strong 
inspiratory efforts have Seen made, the lungs are large in volume and the air- 
cells-are much distended. Clinically, this condition may occur rapidly in 
cases of cardiac asthma and angina pectoris. The area of pulmonary reso- 
nance is much increased, and on auscultation thero are heard everywhere 
piping riles and prolonged expiration. A similar condition may follow prcs- 
sute uu'ttaj vagi. 

V. Interstitial Emphysema. 

Beads of air are seen in the interlobular and subpleural tissue, sometimes 
forming large bullae beneath the pleura. A rare event is rupture close to the 
root of the lung, and the passage of air along the trachea into the subcuta¬ 
neous tissues of the neck* After tracheotomy just the reverse may occur and 
the air may pass from the tracheotomy wound along the windpipe and bronchi 
and appear beneath the surface of the pleura. From this interstitial emphy¬ 
sema spontaneous pneumothorax may arise in healthy persons. 

YL GANGBENE 07 THE LUNG. 

Etiology. —Gangrene of the lung is not an affection per se, but occurs in 
a variety of conditions when necrotic areas undergo putrefaction. It is not 
easy to say why sphacelus should occur in one case and not in another, 
the germs of putrefaction are always in the air-passages, and yet necrotic 
territories rarely become gangrenous. Totrf"obstruction of a pulmonary 
—try]— a rule, causes infarction, and the are&.shut-off doea not. ofie D > 
though it may, sphacelate. Another factor would seem to be necessary— 
probably' a lowered tissue resistance, the result of general or local causes. B 
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| is met with (1) as a sequence of lobar pneumonia. This rarely occurs in a 
I L reV10 °fl healthy P^-mare.conifflonlv in the debilitated or ft *- 
betia-mkyt. (2) Gangrene is very prone to follow the aspiration pneumonia, 
since the foreign particles rapidly undergo putrefactive changes. Of a similar 
nature are the cases of gangrene due to perforation of cancer of the oesophagus 
mty |he lungor i nto the b ronchus. (3) The putrid contents of a bronchiec- 
t l tatic, more & tuberculous, cavity may excite gangrene in the 

neighboring tissues. The prgsgjjre bronchiectasis following aneurism or tumor 
may lead to extensive sloughing. (1) Gangrene may follow simple embolism 
of the pulmonary artery. More commonly, however, the embolus is derived 
from a part which is mortified or conics from a focus of bone disease*!” In 
typhus and ifl typhoid fever gangrene of the lung may follow thrombosis of one 
of the larger branches of the pulmonary artery. A case occurred in my wards 
in October, 1897, in connection with a typhoid septicaemia. Typhoid bacilli 
were isolated from the lung. Lastly, gangrene of the lung may occur in con¬ 
ditions of debility during convalescence from protracted fever—occasionally, 
indeed, without our being able to assign any reasonable cause. ’ 

Morbid Anatomy. —Lftenncc, who first accurately described pulmonary 
gangrene, recognized ^diffuse and a circumscribed form. > The former, though' 
rare, is sometimes seen in connection with pneumonia, more rarely after oblit¬ 
eration of a largo branch of the pulmonary artery. It may involve the greater 
part of a lobe, and the lung tissue is converted into a horribly offensive green- 
ish-blaek mass, torn and ragged in the centre.^In the circumscribed form there 
is well-marked limitation between the gangrenous area and the surrounding tis¬ 
sue. The focus may be single or there may bo two or more. The lower lobe 
is store commonly affected than the upper, and the peripheral more than the 
central portion of the lung, .^gangrenous area is at first uniformly greenish- 
brown_in color; but snftepjpg rapidly takes place with the formation of a cavity 
with shreddy, irregular walls and a greenish, offensive fluid. The lung tissue 
in the immediate neighborhood Rhows a zone of deep, congestion, often consoli¬ 
dation, and outside, ilhsan intense oedema* In the embolic cases the plugged 
artery can sometimes be found. When rapidly extending, vessels may be 
opened and a copious haemorrhage ensue. Perforation of the pleura is not 


uncommon. The irritating decomposing material usually excites the most 
intense bronchitis. Embolic processes are not infrequent. ThertTtB "a" remark¬ 
a ble associatio n tg some cases botwoen circumscribed gangrene of the lung and 
abscem of tEe brain. It has been referred to under the section on bron- 

oTSOTr^- 


Symptoms and Course. —Usually definite symptoms of local pulmonary 
disease precede the characteristic features of gangrene. These, of course, are 
very varied, depending on the nature of the trouble. The sputum is very char¬ 
acteristic. It is intensely fetid—usually profuse—and, if expectorated into 
a conical glass, separates into three layers—a greenish-brown, heavy sediment; 
an intervening thin liquid, which sometimes has a greenish or a brownish tint; 
and, on top, a thick, frothy layer. Spread on a glass plate, the shreddy debris 
of lung tissue can readily be picked out. Even large fragments of lung may 
!* coughed up. Eobertson, of Onancock, Va., sent me one several centimetres 
>n length, which had been expectorated by a lad of eighteen, who had severe 
pngnpe and recovered. Microscopically, elastic fibres are found in abhn- 
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dance, with granular matter, pigment grains, fatty crystals, bacteria, and 
leptothrix. It is stated that elastic tissue is sometimes absent, but I have 
never met with such an instance. The peculiar plugs of sputum which occur 
in bronchiectasis are not founds Blood is often present, and, as a rule, is much 
altered. The sputum has, in a majority of the cases, an intensely fetid odor, 
which is commpnicated to the breath and may permeate the entire room. It 
is much more offensive than in fetid bronchitis or in abscess of the lung. The 
fetor is particularly marked when there is free communication between the 
gangrenous cavities and the bronchi. On several occasions I have found, post 
mortem, localized gangrene, which had been unsuspected during life, and in 
which there had been no fetor of the breath. 

Xha physical signs, .when extensive destruction has occurred,jM&Jjwse 
o f ca gty. but the limited circumscribed areas may be difficult to detect. 
Bronchitis is always present. 

Among the general symptoms may be mentioned fever, usually of moderate 
grade; the pulse is rapid, and very often the constitutional depression is sevens. 
But the only special features indicative of gangrene are the sputa and the 
fetor of the breath. The patient generally sinks from exhaustion. Fatal 
haemorrhage may ensue. 

Treatment. —The treatment of gangrene is very unsatisfactory. The indi¬ 
cations, or course, are to disinfect the gangrenous aresSput this is often impos¬ 
sible. An antiseptic spray of carbolic acid may be employed. A good plan 
is for the patient to use over the mouth and nose an inhaler, which may bo 
charged with a solution of carbolic acid or with guaiacol; the latter drug has 
also been used hypodermically, with, it is said, happy results in removing the 
odor. If the signs of cavity are distinct an attempt should be made to cleanse 
it by direct injections of an antiseptic solution. If the patient’s condition is 
good and the gangrenous region can be localized, surgical interf ere nc e'Ma y be 
indicated. Successful cases have been reported. The general condition of 
the patient is always such as to demand the greatest care in the matter of 
diet and nursing. 

vn. ABSCESS OF THE LTJNG. 

Etiology. —Suppuration occurs in the lung under the following conditions: 
(1) As a sequence of inflammation, either lobar or lobular. Apart from the 
purulent infiltration this is unquestionably rare, and even in lobar pneumonia 
the abscesses are of small size and usually involve, as Addison remarked, sev¬ 
eral points at the same time. On the other hand, abscess formation is 
extremely frequent in the deglutition and aspiration forms of lobular pneu¬ 
monia. i After wounds of the neck or operations upon the throat, in suppura¬ 
tive disease of the nose or larynx, occasionally even of the ear (Volktnann). 
infective particles reach the bronchial tubes by aspiration and excite an intense 
inflammation which often ends in abscess. Cancer of the oesophagus, perfo¬ 
rating the root of the lung or into the bronchi, may produce extensive suppura¬ 
tion. The abscesses vary in size from a walnut to an orange, and have ragged 
and irregular walls, and purulent, sometimes necrotic, contents. 

ffi p&frbolic. so-called metastatic, abscesses, the result of infective emboli, 
are common in pyaemia. Thev may be numerous and present very 
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definite characters. As a rule they arc superficial, beneath the pleura, and 
often wedge-shaped. At first firm, grayish-red in color, and surrounded by a 
zone of intense hyperemia, suppuration soon follows with the formation of a 
definite abscess. The pleura is usually covered with greenish lymph, and per- 
faction sometimes takes place with the production of pneumothorax. 

} (8) Perforation of the lung from without, lodgment of foreign bodies, and, 
t in the right lung, perforation from abscess of the liver or a suppurating echino¬ 
coccus cyst are occasional causes of pulmonary abscess. 

(4) Suppurative processes play an important part in chronic pulmonary 
tuberculosis, many of the symptoms of which are due to them. 

> Symptoms. —Abscess following pneumonia is easily recognized by an aggra- 
j vtftion of the/general symptoms and by the, physical signs of cavity and the 
■j characters .of the expectoration. Embolic abscesses can not often l>c recognized, 
and the local symptoms arc generally masked in the general pyamiie manifes¬ 
tations,^ The characters of the sputum are of great importance in determining 
t|ie presence of abscess. The odor is offensive, jet it rarely has the horrible 
fetor of gangrene or of putrid bronchitis. \ In the pus fragments of lung tissuo 
can be seen, and thqf.elastic tissue may be very abundant. The presence of this 
with the physical sigmj rarely leaves any question as to the nature of the 
trouble. Embolic can usually run a fatal course. Recovery occasionally 
occurs after pneumojjH In a case following typhoid fever which I saw at 
the Garfield Hospitalf*fcerr removed two ribs and found free in the pus of 
a localized empyema a sequestered piece of lung, the size of the palm of the 
hand, which had sloughed off clearly from the lower lobe. The patient made 
a good recovery. 

Medicinal treatment is of little avail in abscess of the lung. When well 
defined and superficial, an attempt should always be made to open and drain 
it. A number of successful eases have already been treated in this way. 

vm. itew GROWTHS IN THE LUNGS. 

Etiology and Morbid Anatomy. —While primary tumors are rare, second¬ 
ary growths are not uncommon. 

I C&ginoma is the most common primary form. Endothelium and sarcoma 
are lesS-freqnently met with. 

Tb g fwvmdar v growths may be of various forms. Most commonly they 
followstutpors in the digestive or genito-urinary organs orton the breast; not 
infrequently also- tumors of the bone. There may be scirrhus, epithelioma, 
co lloid , mdano-sarcoma, fibroma, enchondroma, or osteoma. The lungs may 
be extWively involved in Hodgkin’s disease. 

Primary, cancer or sarcoma usually involves only one lung. The sefi&pd- 
ary growths are distributed in both. The primary growth generally forms a 
largejnass, which may occupy the greater part of a lung. Necrosis and cavity 
formation may occur. In the diffuse cancerous growth the condition may 
resemble a tuberculous pneumonia. A miliary type of growth has been de¬ 
scribed. Occasionally the secondary growths are solitary and confined chiefly 
to the pleura. The metastatic growths are nearly always disseminated. Occa¬ 
sionally they occupy a large portion of the pulmonary tissue. In a case of 
colloid canear secondary to cance| of the pancreas, I found both longs voln- 
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minous, heavy, only slightly crepitant, and occupied by circular translucent 
masses, varying in size from a pea to a large walnut. 

There are numerous accessory lesions in the pulmonary new growths. 
There may be pleurisy, either cancerous or sero-fibrinous. The effusion may 
be haemorrhagic, but in 200 cases of cancer, primary or secondary, of the 
lungs and pleurjt analyzed by Moutard-Martin, haemorrhagic effusion occurred 
in only 12 per cent. The tracheal and bronchial glands are usually affected, 
the cervical glands not infrequently, and occasionally even the inguinal. 

The disease is most common in the middle period of life. The primary 
cancer is much more frequent in men (73 per cent, Passler), but secondary 
cancer is much more common in women. The conditions which predispose to 
it are quite unknown. It is a remarkable fact that the workers in the Schnec- 
berg cobalt mines are very liable to primary cancer of the lungs. It is stated 
that in this region a considerable proportion of all deaths in persons over 
forty are due to this disease. 

Symptoms.—The clinical features of neoplasms of the lungs are by no 
means distinctive, particularly in the case of primary growths. The patient 
may, indeed, as noted by Walshe, present no symptoms pointing to intra- 
thoracic disease. Among the more important symptoms are pain, particularly 
when the pleura is involved; dyspnoea, which is apt to be paroxysmal when due 
to pressure upon the trachea; cough, which may be dry and painful and accom¬ 
panied by the expectoration of a dark mucoid sputum. This so-called prune- 
juice expectoration, which was present 10 times in 18 cases of primary cancer 
of the lung, was thought by Stokes to be of great diagnostic value. 

In many instances there are signs of compression of the large veins, pro¬ 
ducing liyidity of the face and upper extremities, or occasionally of only one 
arm. Compression of the trachea and bronchi may give rise to urgent 
dyspnoea. The heart may bo pushed over to the opposite side. The pnoumo- 
gastric and recurrent laryngeal nerves are occasionally involved in the 
growth. 

Physical Signs. —The patient, according to Walshe, usually lies on the 
affected side. On inspection this side may be enlarged and immobile and the 
intercostal spaces are obliterated. This is more commonly dee - h r the- effusion 
t han to i he growth itself. Y,The external lymph-glands may be. enlarged, par¬ 
ticularly the clavicular.' The-sighs, on percussion and auscultation, ara.varied, 
depending much upon the presence or absence of fluid, t Signs of consolidation 
are, of course, present; the tactile fremitus is absent and the breath-sounds 
are usually diminished in intensity. Occasionally there is typical bronchial 
breathing. Among other symptoms may be mentioned fever, which is present 
in a certain number of cases. Emaciation is not necessarily extreme. The 
‘duration of the disease is from six to eight months. Occasionally it runs a 
very acute course, as noted by Carswell. Cases are reported in which death 
occurred in a month or six weeks, and in one instance (Jaccoud) the patient 
died in a week from the onset of the symptoms. 

Diagnosis.— In secondary growths this is not difficult. The occurrence 
of pulmonary symptoms within a year or two after the removal of a cancer 
of afc breast, or after the amputation of a limb for osteo-sarcoma, or the onset 
of Jmilar "symptoms in connection with cancer of the liver, or of the uterus, 
or,of the rectum, would be extremely suggg^ive. Tn .primary rgacw ftp uni- 
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lateral involvement, the anomalous character of the physical signs, the.jjcciir- 
?>rence of prnne-juice expectoration, the progressive wasting, and the secondary 
involvement of the cervical glands are the important points in the din gnnaia, 

E. DISEASES OP THE PLEURA, 

L ACUTE PLEURISY. 

Ana t omic ally, the cases may he divided into dry or adhdsivo pleurisy and 
pleurisy with effusion. Another classification is into primary or secondary 
forms. IJ According to the course of (lie disease, a division may be made into 
acutx. and chronic pleurisy, and as it is impossible, at present, to group the 
various forms etiologically, this is perhaps the most satisfactory division. The 
following forms of acute pleurisy may be considered: 

I. Fibrinous oh PtASTro Pleurisy. 

IsJh.is the pleural membrane is covered by a sheeting of lymph of variable 
thickness, which gives it a turbid, granular appearance, or tlie fibrin may 
exist in. distinct layers. It occurs (1) as an independent affection, following 
cold ..or. exposure. This form of acute plastic pleurisy without fluid exudate 
is not common in perfectly healthy individuals. Cases are met with, however, 
in which the disease sets in with the usual symptoms of pain in the side and 
slight fever, and there are the physical signs of pleurisy as indicated by the fric¬ 
tion. After persisting for a few days, the friction murmur dimippears and no 
exudation occurs. Union takes place between the membranes, and possibly the 
pleuritic adhesions which are found in such a large percentage of all bodies 
examined after death originate in these slight, fibrinous pleurisies. 

Fibrinous pleurisy occurs (2) os a secondary process in acute diseases of 
thelung, such aa pneumonia, which is always accompanied by a certain amount 
of pleurisy, usually of this form. Cancer, abscess, and gangrene also cause 
plastic pleurisy when the surface of the lung becomes involved. This condition 
is specially associated in a large number of cases with t ubercul osis. ’Pleural 
pain,istitch in the side, and a dry cough, witlumarked friction sounds on aus¬ 
cultation are the initial phenomena in many instances of phthisis. The signs 
are usually basic, but Burney Yeo has recently called attention to the fre¬ 
quency with which they occur at the apex. 

II. Sero-fibrinous Pleurisy. 

In a majority of cases of inflammation of the pleura thero is, with the 
fibrin, a variable amount of fluid exudate, which produces the condition known 
aa pleurisy with effusion. 

Etiology.—Of 194 cases in fifteen years in my wards, thero were 161 males 
and 33 females. Under twenty years of age there were 20 patients; 18 were 
over sixty years of age. The greatest number was in the fifth decade, M. 
Cold acts as a predisposing agent, which permits the action of various njjjore- 
organisms. We have not yet, however, brought all the acute pleuriria^fcfe 
the category of microbic affections, and the fact remains that pleurisy does 
follow-with great rapidity a sodden wetting or a dull. A majority of the 
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cases are tuberculous. This view is based upon: (1]_ Post-mortem -evidence. 
Tubercles have been found in acute cases, thought to have been rheumatic or 
due to cold. (2) The not infrequent presence of tuberculous lesions, often 
latent, in the lung or elsewhere. (£) The character of the exudate. If coagu¬ 
lated and the coagulum digested and centrifugalized (Inoscopy), tubercle 
gbacilli are frequently found. Injected into a guinea pig, in amounts of 15*ce. 
ter more, tuberculosis followed in G2 per cent (Eichhorst). The eyto-diagnosis 
shows that as in other tuberculous exudates the mono-nuclear leucocytes pre¬ 
dominate. (£) The tuberculin reaction is given in a considerable percentage 
of the cases. (5) The subsequent history. Of 90 cases of acute pleurisy 
which had been under the observation of H. I. Bowditch between 1849 and 
1879, 32 died of or had phthisis. Among 130 patients with primary pleurisy 
with effusion, followed for a period of seven years by Hedges, 40 per cent 
became tuberculous. , 

Of 300 uncomplicated cases of pleural effusion in the Massachusetts Gen¬ 
eral Hospital, followed by R. C. Cabot, the subsequent history was ascertained 
in 221; followed five years until death or phthisis, 117; well after five years, 96. 

In 172 of our cases of pleurisy with effusion Hamman got reports from 88; 
of these 48 were living and well, 30 later became tuberculous, in 2 the result 
was questionable, and 8 died of other diseases. Twelve of the 88 had tuberclo 
bacilli in the sputum while in the hospital without discoverable pulmonary 
lesion; 3 of the 12 are living and well; in 8 the signs became well marked; 
one died of unknown cause. Hamman has collected 562 cases (including our 
own) in which the subsequent history was sought; of these 167, 29.7 per cent, 
became tuberculous. 

qf ^ —Prom a bacteriological standpoint we may 

recognise t hree groups of c ases, fcaused by the tubercle bacillus,-^ie pneumo¬ 
coccus, and the Streptococcus, respectively. 

' Bacillus tuberculo sis is present in a very large proportion of all cases 
of pffinary or so-called idiopathic pleurisy, i The exudat e is usually staid c 
oaucoxer-slips or in the culture and inoculation tests made in the ordinary 
wajv.8fl the bacilli are very scanty. It has been demonstrated clearly that 
a large amount of the exudate must be taken to make the test complete, either 
in cultures or in the inoculation of animals. Eichhorst found that more than 
62 per cent were demonstrated as tuberculous when as much as 15 cc. of the 
exudate was inoculated into test animals, while less than 10 per cent of the 
cases showed tuberculosis when only 1 cc. of the exudate was used. This is a 
point to which observers should pay very special attention. Le Damany has 
recently in 55 primary pleurisies demonstrated the tuberculous character of 
all but 4 He has used large- quantities of the fluid for his inoculation 
experiments. 

I The plnnriay i g almost always secondary to a focus of inflam¬ 

mation iii the lung. It may, however, be primary. exuda te Tl ‘ rntt1 ^ 7 
inmilimli and thr fflitinnlrj* veatfavorable. 

£ The streptococcus pleurisyTs the typical septic form which may occur 
either from direct infection of the pleura through the lung in broncho-pneu¬ 
monia, or in cases of streptococcus pneumonia; in other instances it follows 
infection of more distant parts. T he ac ute streptococcus pleurisy is the most 
Mrimuand fatal ofjpll forms. 
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Among other bacteria which have been found are the stajJjjlococcua, Fried- 
lan der*! bac illus, the typhoid bacillus, and the diphtheria beeilfus. 

Uolbnl Anatomy.—In sero-fibrinous pleurisy the serous exudate is abun¬ 
dant and the fibrin is found on the pleural surfaces and scattered through 
the fluid in the form of flocculi. The proportions of these constituents vary 
a great deal. In some instances there is very little membranous fibrin; in 
others it forms thick, creamy layers and exists in the dependent part of the 
fluid as whitish, curd-like masses. The fluid of scro-fibrinous pleurisy is of 
a laiunn color, either clear or slightly turbid, depending on the number of 
formed elements. In some instances it has a dark-brown color. The micro¬ 
scopical examination of the fluid shows leucocytes, occasional swollen cells, 
which may possibly be derived from the pleural endothelium, shreds of fibril- 
la tgd- fi brin, and a variable number of red blood-corpuscles. On boiling, tho 
flu S 1 b found t o be rich in albumin. Sometimes it coagulates spontaneously. 
Its co&posttion closely resembles that of blood-serum. Cholesterin, uriejeid, 
and Sugar are occasionally found. The amount of the effusion varies from 
4 to 4'litres. 'The Tung in acute sero-fibrinous pleurisy is more or lesscom- 
jlTessed. if the exudation is limited the lower lobe alone is atelectatic; buiia 
an extensive effus ion which reaches to tho clavicle the entire lung will be found 
lytog_dnafl-to41te spine, dark and airless, or even bloodless—i. e., carnified. 

In large exudations the adjacent organs are displaced; the liver is depressed 
and the heart dislocated. With reference to the position of the heart, the fol¬ 
lowing statements may be made: Even in the most extensive left-sided 

exudation there is no rotation of tho apex of the heart, which in no case was 
to the right of the mid-sternal line; (£) the relative position of the apex and 
base is usually maintained; in some instances the apex is lifted, in others the 
whole heart lies more transversely; (3) the right chambers of the heart occupy 
the greater portion of the front, so fnat the displacement is rather a definite 
dislocation of the mediastinum, with the pericardium, to the right, than any 
special twisting of the heart itself; (4) the kink or twist in the inferior vena 
cava described by Bartels was not present in any of my cases. 

For a discussion of the physics of cardiac displacement see Calvert, Johns 
Hopkins Hospital Bulletin, 1907. 

Symptoms.—Prodromes are not uncommon, but \ the disease may set in 
abruptly with $.elull, followed by ’fever and a severe pain in the side. In 
ve ry many cases , however, the onset is insidious, particularly in children ancl 
in elderly persons. ^A little dyspncea on exertion and an increasing pallor 
may be the only features. Washbourn has called attention to the frequency 
with which the pneumococcuB pleurisy sets in with the features of pneumonia. 
The pain in the side is the most distressing symptom, and is usually referred to 
thenipple or axillary regions. It must be remembered, however, that pleuritic 
pain may be felt in the abdomen or low down in the back, particularly when 
the diaphragmatic surface of the pleura is involved. It is lancinating, sharp, 
and, severe, and is aggravated by cough. At this early stage, on. auscultation, 
sometimes indeed on-palpation, a dry friction $0 can be detected. The fever 
rarely rises-so rapidly.as in pneumonia, and jdoes not reach the same gxade. 
A temperature of from 102° to 108“ is an average pyrexia. It may drop to 
normal at the end of a week or ten days without the appearance of any definite 
change in the physical signs, or ij may persist for several weeks. The tem- 
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perature of the affected is higher than that of the sound -side. Cough is an 
early, symptom in acute pleurisy, but is rarely so distressing or so frequent 
as in pneumonia. There are instances in which it is absent. The expectora¬ 
tion is usually slight in amount, mucoid in character, and occasionally streaked 
ith blood. 

At the outset there may be dyspnoea, due partly to the fever and partly 
o the pain in the side. Later it results from the compression of the lung, 
larticularly if the exudation has taken place rapidly. When, however, the 
luid is effused slowly, one lung may be entirely compressed without inducing 
hortness of breath, except on exertion, and the patient will lie quietly in bed 
rithout evincing the slightest respiratory distress. When the effusion is large 
he patient usually prefers to lie upon the affected side. 

Physical Siams.-U-Inspection shows some degree of immobility on the 
■Seated side, depending upon the amount of exudation; and injlarge effusions 
ifl-.imusaga.ia. volume, which may appear to be much more than it really 
sje determined by mensuration. ■ The intercostal depressions are obliterated, 
in right-sided effusions the apex beat may be lifted to the fourth interspace 
»r be pushed beyond the left nipple, or may even be seen in the axilla. When 
he exudation is on the left side, the heart’s impulse may not be visible; but 
f the effusion is large it is seen in the third and fourth spaces on the right 
>ide, and sometimes as far out as the nipple, or even beyond it. 

Palpation enables us more successfully to' determine the deficient move¬ 
ments on the affected side, and thejpbliteration of the intercostal spaces, and 
more accurately to define the position of the heart’s impulse. In simple scro- 
Bbrinous effusion there iV rordy/jiny.oedema of the cheat walls.. It is scarcely 
jver possible to obtain fluctuation, i,Tactile fremitus is greatly diminished or 
abolished. If the effusion is slight there may be only enfeeblcment.^ The 
absence of the voice vibrations in effusions of any size constitutes one of the 
most valuable of physical signs. In children there may be much effusion with 
retention of fremitus. In rare cases the vibrations may be communicated to 
the chest walls through localized pleural adhesions. 

Mensuration .—With the cyrtometer, if the effusion is excessive, a differ¬ 
ence of from half an inch to an inch, or even, in large effusions, an inch and 
a half, may be found between the two sides. Allowance must be made for the 
fact that the right side is naturally larger than the left. With the saddle-tape 
the difference in expansion between the two sides can be conveniently measured. 

Percussion .—Early in the disease, there may be no alteration in the note, 
but with-the gradual accumulation of the fluid the resonance becomes, defec¬ 
tive, and finally gives place to absolute flatness. From day to day the gradual 
increase in height of the fluid may be studied. In a pleuritic effusion 
rising to the fourth rib in front, the percussion signs are usually very sug¬ 
gestive. In the subclavicular region the attention is often aroused at once 
by a tympanitic note, the so-called Skoda’s resonance, which is heard perhaps 
more commonly in this situation with pleural effusion than in any other con¬ 
dition. It shades insensibly into a flat mote in the lower mammary and 
axillary regions. Skoda’s resonance may be obtained also behind, j ust ab ove 
t he limit of effu sionT The J, Tlrr°°° ° resistant, wooden quality) 

differing from that of pneumonia and readily recognized by skiS5^nngci>. 
ntssns ng been known that when the patient is in the erect posture the 
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upper Jineof-dulness is not horizontal, but is higher behind than it is in front, 
forming a parabola. The curve marking the intersection of the plane of con¬ 
tact of lung and fluid with the chest wall is known as “ Ellis's line of flat¬ 
ness^’ which Garland has verified clinically and by animal experiments. With 
met}nun-Blge^jCffusipna this line begins lowest behind, advances upward and 
forward in a letter-S curve to the axillary region, whence it proceeds in a 
straight decline to the sternum. This curve is demonstrable only when the 
patient is in the erect position. Grocco . in 1902, called attention to the ex¬ 
istence in pleural effusion of a triangular area of relative dulness, along the 
sjnne, on the side opposite to the pleurisy, in width from 2 to 5 cm., and 
with the apex upward. It can be demonstrated in a large majority of all 
cases, particularly in the young and in thin persons. It is due to the bulg¬ 
ing of the mediastinum, by the fluid, across the middle line, the anatomical 
possibility of which has been pointed out by Calvert. 

70 n the right side the dulness passes without change into that of the liver. 
On the left aide in the nipple line it extends to and may obliterate 'Tpmhi.’a 
semilunar space. If the effusion is moderate, thu phenomenon, of movable 
dullness may he obtained by marking carefully, in the sitting posture, the upper 
limit in the mammary region, and then in the recumbent posture, noting the 
change in the height of dulness. This infallible sign of fluid can not always 
be obtained. In very copious exudation the dulness may reach the' clavicle 
and even extend beyond the sternal margin of the opposite side. 

Auscultation .—Early in the diseaso a friction rub can usually be heard, 
which disappears as the fluid accumulates. It is a to-and-fro dry rub, dose 
to the ear, and has a leathery, creaking character. There is another pleural 
friction sound which closely resembles, and is scarcely to be distinguished 
from, the fine crackling crepitus of pneumonia. This may lie heard at the 
commencement of the disease, and also, as pointed out in 1844 by Mac- 
Donnell, Sr., of Mbntreal, when the effusion has receded and the pleural layers 
come together again. .. 

.With even a slight exudation there is^tveakened. or distant breathing. 
Often^ inspiration and expiration are distinctly audible, though distant, and 
have a tubular quality. Sometimes only a puffing tubular expiration is heard, 
which may have a metallic or amphoric Quality. jLoud resonant rales accom¬ 
panying this may forcibly, suggest a cavity. These pseudo-cavernous signs are 
met w ith more frequently in children, and often leal to error in diagnosis. 
AboveIhe line of dulness the breath-sounds are usually harsh and exaggerated, 
a nd may have a tubular quality. 

s The vocaf resonance is usually diminished or absent. ’ The whispered 
Voice is said to be transmitted through a serous and not through a purulent 
exudate f ftaocelli’a aignl- This author advises direct auscultation in the 
antero-lateral region of the chest. There may, however, lie intensification— 
' bronchophony. afTlie voice sometimes has a curious nasal, squeaking character, 
which was termed by Laennec agophony, from its supposed resemblance to the 
bleating of a goat. In typical form this is not common, but it is by no means 
rare to hear a curious twang-like quality in the voice, particularly at the outer 
angle of the scapula. 

In the examination of the heart in cases of pleuritic effusion it is well 

bear in mind that when the apex of the heart lies beneath the sternum 
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there may be no impulse. The determination of the situation of fhc organ 
may rest with tho position of maximum loudness of the sounds. Over tlu> 
displaced organ a systolic murmur may bo heard. When the lappet of lung 
over the pericardium is involved on either side there may bo a pleuro-pcri - 
e gnjiftl fri ction. Emerson has looked over for mo the histories of 89 cases 
of acute pleurisy with effusion in which the blood counts were made before 
the temperature reached normal. Only 26 had a leucocytosis between 10,000 
and 16,000; one only above 16,000. In 12 of the cases the count was below 
6 , 000 . 

Coune.—The course of acute sero-fibrinous pleurisy is very Wamble. After 
persisting for a week or ten days the fever subsides, the cough and pain dis¬ 
appear, and a slight effusion may be -quickly absorbed, iin capea ini whjnti 
the.effusion reaches as high--as the fourth rib recovery i s. nurp illy. p | pw or 
Many instances come under observation for the first time, after two or three 
weeks’ indisposition, with the fluid at a level with the clavicle. The fever 
may last from ten to twenty days without exciting anxiety, though, as a rule, 
in ordinary pleurisy from cold, as we say, the temperature in cases of moderate 
severity is normal within eight or ten days. Left to itself the natural tend¬ 
ency is to resorption; but this may take place very slowly. Withihe-absorp- 
tion of the fluid there is a Tfftmi.friatiott-^repitas r either leathery and creaking 
or crackling and rflle-like, and for months, or even longer, the defective reso¬ 
nance and feeble breathing are heard at the base. Rare modes of termination 
are perforation and discharge through the lung, and externally through the 
chest Wglt,'examples of winch have been recorded by Sahli. 

Thdimmediate prognosis in pleurisy with effusion is good. Of 320 cases 
at BiJBartholomew’s Hospital, only 6.1 per cent died before leaving the hos¬ 
pital (Hedges). 

A sero-fibrinous exudate may persist for months without change, particu¬ 
larly in tuberculous cases, and will sometimes reaccumulate after aspiration 
and resist all treatment. After persistence for more than twelve months, in 
spite of repeated tapping, a serous effusion was cured by incision without 
deformity of the chest (S. West). When one pleura is full and the heart 
is greatly dislocated, the condition, although in a majority of cases producing 
remarkably little disturbance, is not without risk. Sudden death, may occur, 
and its possibility under these circumstances should always be considered. I 
have seen two instances—one in right and the other in left sided effusion— 
both due, apparently, to syncope following slight exertion, such as getting 
out of bed. In neither case, however, was the amount of fluid excessive. Weil, 
who has studied carefully this accident, concludes as follows: (1) That it may 
be due to thrombosis or embolism of the heart or pulmonary artery, oedema of 
the opposite lung, or degeneration of the heart muscle; (2) such alleged causes 
as mechanical impediment to the circulation, owing to dislocation of the heart 
or twisting of the great vessels, require further investigation. Death may 
occur without any premonitory symptoms. 

III. Pubulent Plkubibt {Empyema). 

Etiology.—Pus in the pleura is due to (a) infectiqn from within, as a 
rule directly from a, patch of pneumonia or a septic focus due to the pneumo- 
ooocus or the pus organisms, in some cases a tuberculous broncho-pneumonia; 
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(b) involvement from without, a* in fracture of a rib, jK.Mu-trati.i- wound 
disease of oesophagus, etc. n ’ 

It frequently fqJ Jo a w dhe infectious diseases, particularly scarlet fever. It 
is very oftan-Latent, and due to undiscovered foci of lobar or lobular pneu¬ 
monia. It w comn^njfl children more in boys than in girls and between 
the ages of one and five and eight and nine (Bythell). 

The pneumococcus is the most common organism, then the ordinary pus 
organisms and the tubercle bacilli. The pneumococcus has been found and in 
rare cases the influenza bacillus, and even psorospcrnis. 

Verbid Anatomy.—On opening an empyema post mortem, wo usually find 
that the, efldsion has separated into a clear, greenish-yellow scrum above and 
th?ihick, cream-like pus below. The fluid may be scarcely more than turbid, 
flnranli of fibrin through it. In the pneumococcus empyema the pus is 
usdklly thick and creamy. It usually has a heavy, sweetish rnlor, hut in some 
^tSnces—particularly those following wounds—it is fetid. In cases of gan- 
gteiia of the lung or pleura the pus has a horribly stinking odor. Microscop¬ 
ically it has the characters of ordinary pus. The pleural membranes arc great ly 
thickened, and present a grayish-white layer from 1 to 2 nun. in thickness. On 
the costal pleura there may be erosions, and in old cakes fistulous communica¬ 
tions are common. The lung may bo compressed to a very small limit, and the 
visceral pleura also may show perforations. 

Symptoms.—Purulent pleurisy may begin abruptly, with the symptoms 
already described. More frequently it comes on insidiously in the eourse of 
other diseases or follows an ordinary sero-librinous pleurisy. There may be no 
pain in the chest, very little cough, and no dyspnica, unless the side is very full. 
Symptoms of septic infection are rarely wanting. If in a child, there is a grad¬ 
ually developing pallor and weakness; sweats occur, and there is irregular fever. 
A cough is by no means constant. The leucocytes are usually much increased; 
in one fatal case they numbered 115,000 per cubic millimetre. 

Physical Signs.— Practically they are those already considered in pleu¬ 
risy with effusion. Tliere are, however, one or two additional points to te men¬ 
tioned. |ln .empyema, particularly in children, the disproportion between the 
sides mayjje extreme. '‘•The intercostal spaces may not only be obliterated, but 
may bulge./ Not infrequently there is oedema of the chest walls. 'The network 
of subcutaneous veins may be very distinct. fJt must not be forgotten that in 
children the breath-sounds may bo loud and tubular over a purulent effusion 
of considerable Wbispnrnd pootorilnquy is usually not heard in emj>yema 
(■ BaccelH’a sig n) - The dislocation of the heart and the displacement of the 

Senator suggests, ownag-to the-greater weight-of the fluid. 

I associated generally with empyema, but sometimes 

occurring in the sero-flbrinous exudate, ifLPjd&lliny .pleurusy, first described by 
MacDonnell, Sr., of Montreal. In 05 cases collected by Sailer it was much 
more frequent in males than in females. In 38 there was a tumor; t hat i s, 
°~pjema miassnitntin In all but one case the fluid was purulent.;/) Pneumo- 
fhnrjj miy t— There ar e two group s of^cases, tlui intrajdai»ati pnl- 

uand tha.pulaating e mp yJu n tL-JieeigsiiiUis, ia..wlnch thara is an 
ting turqor. No sa tisfactory explanation has beaikoffered bs# 


1 is thus forcibly" communicated through the effusion. 
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Empyema is a chronic affection, which ia.a.few instances, tgosigaies natu- 
rally i n reco very, but a majority of cases, if left alone, end. in. death. The fol¬ 
lowing are some modes of natural cure: (a) By absorption of the fluid. In 
gmull effusions this may take place gradually. The chest wall sinks. The 
pleural layers become greatly thickened and enclose between them the inspis¬ 
sated pus, in v^hich lime salts are gradually deposited. Such a condition may 
be seen once or twice a year in the post-mortem room of any large hospital. 
(5) By perforation of the lung. Although in this event death may take place 
rapidly, by suffocation, as Aretteus says, yet in cases in which it occurs grad¬ 
ually recovery may follow. Since 1873, when I saw a case of this kind in 
Traube’s clinic, and heard his remarks on the subject, I have seen a number 
of instances of the kind and can corroborate his statement as to the favorable 
termination of many of them. Epapy cma may discharge either by opening into 
the bronchus and forming a fistula, or, as Traube pointed out, by producing 
necrosis"®? the pulmonary pleura, sufficient to allow the soaking of the pus 
through the spongy lung tissue into the bronchi. In-the first.way pneumo¬ 
thorax usually, though not always, develops. In the second way the pus is 
discharged, without formation of pneumothorax. Even with a bronchial fistula 
recovery is possible, (e) By perforation of the chest wall —empyema necessi¬ 
tatis. This is by no means an unfavorable method, as many cases recover. Ibe 
perforation may occur anywhere in the chest wall, but is, as Cruveilhier re¬ 
marked, more common in front. It may be anywhere from the third to the 
s ixth in terspace, usually, according to Marshall, in the fifth. It may perforate 
in more than one place, and there may be a fistulous communication which 
opens into the pleura at some distance from the external orifice. The tumor, 
when near the heart, may pulsate. The discharge may persist for years. In 
Copeland’s Dictionary is mentioned an instance of a Bavarian physician who 
had a pleural fistula for thirteen years and enjoyed fairly good health. 

An empyema may perforate the neighboring organs, the «S 2 jhagua, pen- 
tonasum, pericardium, or the stomach. A remarkable sequel is a pleuro-msoph- 
ageal fistula, of which cases have been reported by Yoclcker, Thursfield, am 
myself. In my case there was a fistulous communication through the chest 
wall. Very remarkable cases are those which pass down the spine anijloQg 
the psoas jntojne iliac fossaj and simulate a psoas or lumbar abseess. 

IV. Tuberculous I’lkuiusy. 

This has already been considered (p. 308), and the symptoms and physical 
signs do not require any description other than that already given in connec¬ 
tion with the aero-fibrinous and purulent forms. 

V. Other Varieties op Pleurisy. 

Haemorrhagic Pleurisy. —A bloody effusion is met with under the follow¬ 
ing conditions: (a) In the pleurisy of asthenic states, such as cancer, Bright 5 
disease and occasionally in the malignant fevers. It is interesting to note the 
frequency with which haemorrhagic pleurisy is found in cirrhosis of the liter. 
It occurred in the very patient in whom Laennec first accurately describe 
this disease. While this may be a simple haemorrhagic pleurisy, in a majority 
of the cases which I have seen it has been tuberculous. (6) Tuberculous pie* 
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. risy, in which the bloody effusion may result from the rupture of newly formed 
vessels in the soft exudate accompanying the eruption of miliary tuliercles, or 
it may come from more slowly formed tubercles in a pleurisy secondary to 
extensive pulmonary disease, (e) Cancerous pleurisy, whether primary or sec¬ 
ondary, is frequently luemorrhagic. (d) Occasionally haemorrhagic exudation 
is met with in perfectly healthy individuals, in whom there is,not the slight¬ 
est suspicion of tuberculosis or cancer. In one such ease, a large, ahlc-liodicd 
man, the patient was to my knowledge healthy and strong eight years after¬ 
ward. And, lastly, it must be remembered that- during aspiration the lung 
may be wounded and blood in this way get mixed with the sero-fibrinous exu¬ 
date. The condition of lmmiorrlmgic pleurisy is to be distinguished from 
hemothorax, due to the rupture of aneurism or the pressure of a tumor on the 
thoracic veins. 

Diaphragmatic Pleurisy.—The inflammation may be limited partly or 
chiefly to the diaphragmatic surface. This is often a dry pleurisy, but then; 
may be effusion, either sero-fibrinous or purulent, which is circumscribed on 
the diaphragmatic surface. In these cases the pain is low in the zone of the 
diaphragm and may simulate that of acute abdominal disease. It may Is; 
intensified by pressure at the point of insertion of the diaphragm at the tenth 
rib. The diaphragm is fixed and the respiration is thoracic and short. Andral 
noted in certain cases severe dyspnoea and attacks simulating angina. As 
mentioned, the effusion is usually plastic, not serous. Serous or purulent effu¬ 
sions of any size limited to the diaphragmatic surface are extremely rare. 
Ipj^iu&aubjeciive with trifling objective features arc always suggestive of dia¬ 
phragmatic pleurisy. 

Encysted Pleurisy. —The effusion may be circumscribed by adhesions or 
separated into two or more pockets or loculi, which communicate with each 
other. This is most common in empyema. Tn those cases there have usu¬ 
ally been, at different parts of the pleura, multiple adhesions by which the 
fluid is limited. In other instances the recent false membranes may encapsu¬ 
late the exudation on the diaphragmatic surface, for example, or the part of 
the pleura posterior to the mid-axillary line. The condition may be very puz¬ 
zling during life, and present special difficulties in diagnosis. In some cases 
the tactile fremitus is retained along certain lines of adhesion. The explora¬ 
tory needle should be freely used. 

Interlobar Pleurisy forms an interesting and not uncommon variety. In 
*. nearly every instance of acute pleurisy the inte rlobar serou s surfaces are also 
involved and closely agglutinated together, and sometimes the fluid is encysted 
h otwoon them . In this position tubercles are to be carefully looked for. In 
a case" of this kind following pneumonia there was between the lower and 
upper and middle lobes of the right side an enormous purulent collection, 
which looked at first like a large abscess of the lung. These collections may 
perforate the bronchi, and the cases present special difficulties in diagnosis. 

Diagnosis of Pleurisy. 

Acute plastic pleurisy is readily recognized. In the diagnosis of pleu¬ 
ritic effusion the first question is, Does a fluid exudate exist? the swond, What 
fe it8 7 «*ture? In large effusions the increase in the size of the affected side, 
the immobility, the absence of tactile fremitus, together with the displace- 
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ment of organs, give infallible indications of the presence of fluid. The chief 
^difficulty arises in effusions of moderate extent, when the dulness, the pres¬ 
ence of bronchophony, and, perhaps, tubular breathing may simulate pneu¬ 
monia. The chief points to be borne in mind are: (a) Differences in the onset 
and in the general characters of the two affections, more particularly the 
initial. chill, tl\e higher fevei, more urgent dyspnoea, and the rusty expectora¬ 
tion, which characterize pneumonia. As already mentioned, some of the cases 
of*pneumococcus pleurisy set in like pneumonia. ( b ) Certain physical signs ' 
•—the more wooden character of the dulness, the greater resistance, and the 
marked diminution or the absence of tactile fremitus in pleurisy. The aus¬ 
cultatory signs may be deceptive. It is usually, indeed, the persistence of 
tubular breathing, particularly the high-pitched, even amphoric expiration, 
heard in some cases of pleurisy, which has raised the doubt. The intercostal 
spaces are more commonly obliterated in pleuritic effusion than in pneumonia. 
As already mentioned, the displacement of organs is a very valuable sign. 
Nowadays with the hypodermic needle the question is easily settled. A sepa- 
, rate small syringe with a capacity of two drachms should be reserved for 
exploratory purposes, and the needle should be longer and firmer than in the 
ordinary hypodermic instrument. With careful preliminary disinfection the 
m^rument can be used with impunity, and in cases of doubt the exploratory 
pRcture should bo made without hesitation. Pneumothorax is an occasional 
sequence. The hypqdermic needle is'especially useful in those cases in which 
there are pseudo-cavernous signs at the base. In cases, too, of massive pneu¬ 
monia, in which the bronchi are plugged with fibrin, if the patient has not 
been seen from the outset, the diagnosis may be impossible without it. 

L Qn thejj^side it may be difficult to differentiate a very large .pericardial 
from a plcqB effusion. . The retention of resonance at the base, the presence 
of Skoda’s resonance toward the axilla, the absence of dislocation of the heart¬ 
beat to the right of the sternum, the feebleness of the pulse and of the heart- 
sounds, and the urgency of the dyspnosa, out of all proportion to the extent 
of the effusion, are the chief points to be considered. 4 Unilateral hydrothorax, 
which is not at all uncommon in heart-disease, presents signs identical with 
those of sero-fibrinous effusion, r Certain tumors within the chest may simu¬ 
late pleural effusion. It should be remembered that many intrathoracic 
growths are accompanied by exudation. Malignant disease of the lung and 
of the pleura and hydatids of the pleura produce extensive dulness, with sup¬ 
pression of the breath-sounds, simulating closely effusion. 

On the right side, abscess of the liver and hydatid cysts may rise high into 
the pleura and produce dulness and enfeebled breathing. Often in these cases 
there is a friction sound, which should excite suspicion, and the upper outline 
of the dulness is sometimes plainly convex. In a case of cancer of the kidney 
.the growth involved the diaphragm very early, and for months there were signs 
of pleurisy before our attention was directed to the kidney. In all those 
instances the exploratory puncture should be made. 

The second question, as to the nature of the fluid, is quickly decided by 
the use of the needle. >The persistent fever,iJhe occurrence of sweats, aileuco- 
evtos is. and theMincreasg jp the. pallor suggest the presence of pus. In chil¬ 
dren the complexion is often sallow and earthy. In protracted cases, even in 
children, when the general symptoms and the appearance of the patient have 
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been most strongly suggestive of pus, the syringe has withdrawn dear fluid. 
On the other hand, effusions of short duration may he purulent, even when 
the general symptoms do not suggest it. .The following statement, may he 
made with reference to the prognostic import of the bacteriological examina¬ 
tion of the aspirated fluid: The presence of the pneumococcus is of favorable 
significance, as such cases usually get well rapidly, even with a single aspira¬ 
tion. The streptococcus empyema is the most serious form, and even after a 
free drainage the patient may succumb to a general sept jemima. A sterile fluid 
indicates in a majority of instances a tuberculous origin. 

Treatment. 

At the onset the severe pain may demand leeches, which usually give relief, 
but athypodermic of morphia is more effective. - The L’aquolin cautery may la: 
lightly but freely applied. It is well to administers mercurial or saline purge. 
Fixing the side by careful strapping with long strips of adhesive plaster, which 
should pas's well over the middle line, drawn lightly and evenly, gives great, 
relief, and I can corroborate the statement of F. T. Roberts as to its ellieacy. 
Cupping, wet or dry, is now seldom employed. Blisters are of no special service 
in the acute stages, although they relieve the pain. The ice-bag mav he used 
as in pneumonia. The open-air treatment should he begun early, as a majorttg. 
of the cases are tuberculous. Medicines are rarely required. A Dover's pow® 
der may be given at night. Mercurials are not indicated. 

When the effusion has taken place,-mustard plasters or iodine, producing 
slight counter-irritation, appear useful, particularly in the later stages. Iodide 
of potassium is of doubtful benefit, By some the salicylates are believed to he 
of special efficacy; hut (he drug treatment ol the disease is mold unsatisfac¬ 
tory. ' The dry diet and frequent saline purges (given in ennettrated form 
before breakfast in Hay’s method) may lie tried . 1 Recently it luisneen advised 
to use a salt-free diet. 

Early and if necessary repeated aspiration ol the fluid is the most satis¬ 
factory method of treatment,. The results obtained by Delalield in 200 eases 
treated by early aspiration (Am. Jour, of the Medical Sciences, 1000) have 
never been equalled by any other method. The credit, of introducing aspira¬ 
tion in pleuritic effusions is due to Morrill Wyman, of Cambridge, Mass., and 
Henry I. Bowditch, of Boston. Years prior to Dieulafoy's work, aspiration was 
in constant use at the Massachusetts General Hospital and was advocated 
repeatedly by Bowditch. As the question is one of some historical interest, J 
give Bowditch’s conclusions concerning aspiration, expressed more than lifly- 
live years ago, and which practically represent the opinion ol to-day: 0) 
The operation is perfectly simple, but, slightly painful, and can he done with 
ease upon any patient in however advanced a stage of the disease. ( 2 ) It 
should be performed forthwith in all cases in which there is complete tilling 
»P of one side of the chest. (3) He had determined to use it m any ease of 
even moderate effusion lasting more than a few weeks and in which there 
should seem to be a disposition to resist ordinary modes of treatment. (4) 
He urged this practice upon the profession as a very important measure in 
practical medicine; believing that by this method death may frequently be 
prevented from ensuing either by sudden attack of dyspnea or subsequent 
phthisis, and, finally, from the gradual wearing out, of the powers of life or 




654 


DISEASES OF THE RESPIRATORY SYSTEM. 


inability to absorb the fluid.” When the fluid reaches to the clavicle the indi¬ 
cation for aspiration is imperative. Fever is not a contra-indication; indeed, 
sometimes with serous exudates the temperature falls after aspiration. 

The operation is extremely simple and is practically without risk. The spot 
selected for puncture should be either in the seventh intercostal space in 
the mid-axilla jot at the outer angle of the scapula in the eighth space. Tlie 
arpujLihe.patient-should he brought forward with .the hand on the opposite 
shoulder, 80 ,„aS- to widen, the spaces. The needle should be thrust in dose to 
the upper margin,pf the rib, so as to avoids the intercostal artery, the wound¬ 
ing of which, however, is an exceedingly rare accident. The fluid should be 
withdrawn slowly. The amount will depend on the size of the exudate. If the 
fluid reaches to the clavicle a litre or more may be withdrawn with safety: In 
chronic cases of serous pleurisy after the failure of repeated tappings S. West 
has shown the great valuo of free incision and drainage. He has reported 
cases of recovery after effusions of fifteen and eighteen months’ standing. 

Symptoms and Accidents duking Pahacentesis. —Pain is usually com¬ 
plained of after a certain amount of fluid has been withdrawn; it is sha rp and 
cutting in character. ■Coughing occurs toward the close, and may be severe 
and paroxysmal. ■ Pneumothorax may follow an exploratory puncture with a 
hypodermic needle; it is rare during aspiration. 'Subcutaneous emphysema 
may develop from the point of puncture, without the production of pneumo¬ 
thorax. ''Cerebral- symptoms .—Faintness is not uncommon. Epileptic con¬ 
vulsions may occur either during the withdrawal or while irrigating the pleura. 
These symptoms are very difficult to explain and are regarded by most authors 
as of reflex origin. Hemiplegia may follow. And lastly sudden death may 
occur either from syncope or during the convulsions. 

As A. E. Bussell has pointed out, these serious and oven fatal events may 
follow exploratory puncture of the lung. Such accidents of paracentesis ami 
of washing out the pleura are explained by the studies of Capp and Lewis, who 
have shown that a sudden and sometimes fatal fall in blood-pressure may fol¬ 
low the experimental irrigation of the pleura in dogs. Expectoration of a 
large quantity of albuminous fluid may occur suddenly after the tapping, asso¬ 
ciated with dyspnoea. Some cases have proved rapidly fatal, with the features 
of an acute oedema of the lungs. It has occurred only once in my practice. 

Empyema is really a surgical affection, and I shall make only a few gen¬ 
eral remarks upon its treatment. When it has been determined by explora¬ 
tory puncture that the fluid is purulent, aspiration should not be performed, 
except as preliminary to operation or as a temporary measure. Perhaps it is 
bfetter not to have an exception to this rule, although the empyemas of children 
and the pneumonic empyema occasionally get well rapidly after a single tap¬ 
ping. It m sad to think of the number of lives which are sacrificed annually 
by the failure to recognize that empyema should be treated as an ordinary 
abscess, by free incision. The operation dates from the time of Hippocrates 
and is by no means serious. A'majority of the cases get well, provided that 
free drainage is obtained, and it makes no difference practically what measures 
are followed so long as this indication is met. The good results in any method 
depend upon the thoroughness with which the cavity is drained. Irrigation of 
the cavity is rarely necessary unless the contents are fetid. In the subsequent 
treatment a point of great importance in facilitating the closure of the caw tv 
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is the distention of the lung on the affected side. This may lie accomplished 
by the method advised by Ralston James, which has been practised with great 
success in the surgical wards of the Johns Hopkins Hospital. The patient 
daily, for a certain length of time, increasing gradually with the increase of 
his strength, transfers by air-pressure water from one bottle to another. The 
bottles should be large, holding at least a gallon each, and by the arrangement 
of tubes, as in the ^'niff’s hivHlii, an expiratory effort of the patient forces the 
water from one bottle into the other. Equally efficacious is the plan advised by 
Naunyn. The patient sits in an arm chair grasping strongly one of the rungs 
with the hand and forcibly compressing the sound side against the arm of the 
chair; then forcible inspiratory efforts are made which act chiefly on the com¬ 
pressed lung, as the sound side is fixed. The abscess cavity is gradually closed, 
partly by the falling in of the chest w r all and partly by the expansion of the 
lung. In some instances it is necessary to resect portions of one or more ribs. 

The physician is often asked, in eases of empyema with emaciation, hectic 
and feeble rapid pulse, whether the patient could stand the operation. Even 
in the most desperate cases the surgeon should never hesitate to make a free 
incision, 

n. CHRONIC PLEURISY. 

This affection occurs in two forms: 

(1) Chronic pleurisy with effusion, in which the disease may set in insidi¬ 
ously or may follow an acute scro-fibrinous pleurisy. There are eases in which 
the liquid persists for months or even years without undergoing any special 
alteration and without becoming purulent. Such cases have the characters 
which we have described under pleurisy with effusion. 

(2) Chronic dry pleurisy. —The cases are met with (a) as a sequence of 
ordinary pleural effusion. When the exudate is absorbed and the layers of the 
pleura come together there is left between them a variable amount of fibrinous 
material which gradually undergoes organization, and is converted into a layer 
of firm connective tissue. This process goes on at the base, and is represented 
clinically by a slight grade of flattening, deficient expansion, defective reso¬ 
nance on percussion, and enfeebled breathing. After recovery from empyema 
the flattening and retraction may be still more marked. In both oases it is a 
TOn iU&fiB^whjch can be greatly benefited by pulmonary gymnastics. In these 
firm, fibrous membranes calcification may occur, particularly after empyema. 
It is not very uncommon to find between the false membranes a small pocket 
of fluid forming a sort of pleural cyst. In the great majority of these cases 
the condition is one which need not cause anxiety. There may 1 h) an occa¬ 
sional dragging pain at the base of the lung or a stitch in the sidp, but patients 
may remain in perfectly good health for years. The most advanced grade of 
this secondary dry pleurisy is seen in those cases of empyema which have been 
left to themselves and have perforated and ultimately healed by a gradual 
absorption or discharge of the pus, with retraction of the side of the chest and 
permanent camification of the lung. Traumatic lesions, such as gunshot 
wounds, may be followed by an identical condition. Post mortem, it is quite 
impossible to separate the layers of the pleura, which are greatly thickened, 
particularly at the base, and surround a compressed, airless, fibroid lung. 
Bronchiectasis may gradually ensue, and in one remarkable case which I saw 
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on several occasions with Blackader, of Montreal, not only on the affected side, 
but also in the lower lobe of the other lung. 

( b) Primitive dry pleurisy. This condition may directly follow the acute 
plastic pleurisy already described; but it may set in without any acute symp¬ 
toms whatever, and the patient’s attention-may be called-to it hy-feeling the 
pl eural friction . A constant effect of this primitive dry pleurisy is the adhe¬ 
sion of the layers. This is probably an invariable result, whether the pleurisy 
is primary or secondary. The organization of the thin layer of exudation iu 
a pneumonia will unite the two surfaces by delicate bands. Pleural adhesions 
are extremely common, and it is rare to examine a body entirely free from 
them. They may be limited in extent or universal. Thin fibrous adhesions do 
not produce any alteration in the percussion characters, and, if limited, there 
is no special change hoard on auscultation. When,' however, there is general 
synechia on both sides the expansile movement of the lung is considerably im¬ 
paired. We should naturally think that universal adhesions would interfere 
materially with the function of the lungs, but practically we see many instances 
in which there has not been the slightest disturbance. The physical signs of 
total adhesion arc by no means constant. It has been stated that there is a 
marked disproportion between the degree of expansion of the chest walls and 
the intensity of the vesicular murmur, but the latter is a very variable factor, 
and under perfectly normal conditions the breath-sounds, with very full chest 
expansion, may bo extremely feeble. The diaphragm phenomenon Bitten s 
sign—is absent. 

As already stated, it is possible, as the late Sir Andrew Clark held, that 
a primitive dry pleurisy may gradually lead to great thickening of the mem¬ 
branes, and ultimate invasion of the lung, causing a cirrhosis. 

Lastly, there is a primitive dry pleurisy of tuberculous origin. In it both 
parietal and costal layers are greatly thickened—perhaps from 2 to 3 mm. each 
—and present firm fibroid, caseous masses and small tubercles, while uniting 
these two greatly thickened layers is a reddish-gray fibroid tissue, sometimes 
infiltrated with serum. This may be a local process confined to one pleura, 
or it may be in both. These cases are sometimes associated with a similar con¬ 
dition in the pericardium and peritonaeum. 

Occasionally remarkable vaso-motor phenomena occur in chronic pleurisy, 
whether simple or in connection with tuberculosis of an apex. Hashing or 
sweating of one check or dilatation of the pupil are the common manifesta¬ 
tions. They appear to be due to involvement of the first thoracic ganglion a. 
the top of the pleural cavity. 

m. HYDROTHORAX. 

Hydrothorax is a transudation of simple non-inflammatory fluid into th< 
pleural cavities, and occurs as a secondary process in many affections. Th< 
fluidJsjjlear, without any floceuli of fibrin, and the membranes are smooth 
It is met with more particularly ip connection with general dropsy, eithe 
reggl, cardiac, or haamic. It mav, however, occur alone, or with only shgn 
oedema of the feet. A child was admitted to the Montreal General Hospiw 
with urgent'dyspnoea and cyanosis, and died the night after admission. 
had extensive bilateral hydrothorax, which had come on early in the nephrio 
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of scarlet fever. In renal disease hydrol borax is almost always bilateral, but 
in heart affections one pleura is more commonly involved. The physical signs 
are those of pleural effusion, but the exudation is rarely excessive. In kidney 
and heart-disease, even when there is no general dropsy, the occurrence of 
dyspnoea should at once direct attention to the pleura, since many patients are 
carried off by a rapid effusion. In chronic valvular disease the effusion is usu¬ 
ally on the right side, and may recur for months. Stengel attributes tho 
greater frequency of the dextral effusion to compression of the azygos veins. 
Post-mortem records show the frequency with which this condition is over¬ 
looked. Tho saline purges will in many cases rapidly reduce the effusion, hut, 
if necessary, aspiration should repeatedly bo practised. 

IV. PNEUMOTHORAX. 

(Hydro-Pneumothorax and Pyo-Pnenmothorax.) 

‘Air alone in the pleural cavity, to which tho term pneumothorax is strictly 
applicable, is an extremely rare condition, it is almost invariably associated 
with a serous fluid—hydro-pneumothorax, or with pus—pyo-pnenmothorax. 

Etiology. —There exists normally within the pleural cavity of ail adult 
a negati ve pressure of several (3 to 5) millimetres of mercury, duo to the recoil 
of the distended, perfectly elastic lung. ITcnce through any opening connect¬ 
ing the pleural cavity with the external air we should expect air to rush in 
until this negative pressure is relieved. To explain the absence of pneumo¬ 
thorax in a few eases of external injury laying the pleura bare, in which it 
would be expected, S. West has assumed the existence of a cohesion belween 
the pleurse, but this force has not as yet been satisfactorily .demonstrated. 

In a case of pneumothorax, if the opening causing it remain patent, which 
occurs only in some external wounds, or especially perforations through con¬ 
solidated areas of the lungs, the intrathoracic pressure will be that of the 
atmosphere,'the lung will he found to have collapsed as much as possible by 
virtue of its own elastic tension, the intercostal grooves obliterated, the heart 
displaced to the other side, and the diaphragm lower than normal, because the 
negative pressure by reason of which these organs are partly retained in their 
ordinary position has been relieved. If the opening becomes closed the intra¬ 
thoracic pressure may rise above the atmospheric and the above-mentioned 
displacements be much increased. But most perforations through the lung 
are valvular, a property of lung tissue, and the intrapleural pressure is soon 
»l>out 7 mm. of mercury. If there be a fluid exudate the pressure may lie 
hi irber, h ut the high pressures supposed are more apparent than real, and that 
Measured at the autopsy table is quite surely not that during life. It is more 
a question of the amount of distention than the actual pressure which deter¬ 
mines the discomfort of the patient. 

Pneumothorax arises: (1) Tn perforating wounds of tho chest, in which 
ed with extensive cutaneous emphysema. It may 
_either.witha small needle or an aspirator. There 

__ Pneumothorax rarely follows fracture, of the rib, 

ev en though the lung may be torn. (2) In perforation of the pleura through 
the diaphragm, usually by malignant disease of the stomach or colon, or abscess 
48 


case it is sometimes associa 
"ere ten cases in mv series. 
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of the liver perforating lung and pleura. The pleura may also bo pcrforatnl 
in eases of cancer of the (esophagus. ■ (3) When the lung is perforated. This 
is by far the most common cause, and may occur: (a) In the, normal 1^,,, 
fromjMjpIsu'e of the air-vesicles during straining or even when at rest. Special 
attention has been called to this accident by 8. West and De H. Hall. The 
air may be absorbed and no ill effect follow. It does not necessarily excite 
pleurisy, as pointed out many years ago by Gairdner, bwtr inflammation and 
effusion, are- the-usnal result In a recent case the condition developed as the 
patient was going down-stairs; no effusion followed; he did not react to tuber¬ 
culin. (6) From,perforation due to local disease of the lung, either the soften¬ 
ing of a caseous focus or the breaking of a tuberculous cavity. According to 
S. West, 90 per cent of all the cases are due to this cause. Less common 
arc the cases due to septic-brouabo-pnoMmania and to gangrene. A rare cause 
is the break ing of a haimorrhagic infarct in chronic heart-disease, of which I 

I met an instance a few years ago. (c) Perforation of the lung from the pleura, 
which arises in certain cases of empyema and produces a pleuro-bronchial 
fistula. (4) Spontaneously, by the development in pleural exudates of the 
gas bacillus (B. aerogenes mpsulatus Welch). Of 48 cases, the basis of 
Emerson’s exhaustive monogiaph (J. II. II. Reports, vol. xi), 22 were tuber¬ 
culous, G were the result of trauma, 10 of aspiration, 2 were spontaneous, 2 
followed bronchiectasis, 2 abscess of the lung, 1 gangrene, 2 an empyema, 
and 1 abscess of the liver perforating through the lung. 

, Pneumothorax occurs chiefly in adults, though cases are met with in very 
young children. It is more frequent in males than in females. 

A remarkable recurrent variety has been described by 8. West, Goodhart, 
and Furney. In Goodhart’s case the pneumothorax developed first in one 
side and then in the other. 

Morbid Anatomy.—If the trocar or blow-pipe is inserted between the ribs, 
there may be a jet of air of sufficient strength to blow out a lighted match. 
On opening the thorax the mediastinum and pericardium are seen to be 
pushed, or rather, as Douglas Powell pointed out, “ drawn over ” to the oppo¬ 
site side; but, as before mentioned, the heart is not rotated, and the relation of 
its parts is maintained much as in the normal condition. A parous or puru- 
. lent fluid is usually present, and the membranes are inflamed. The cause of 
the pneumothorax can usually be found without difficulty. In the great 
majority of instances it is the perforation of a tuberculous cavity or a break¬ 
ing of a superficial caseous focus. The orifice of rupture may be extremely 
small. In chronic cases there may bo a fistula of considerable size communi¬ 
cating with the bronchi. The lung is usually compressed and carnified. 

Symptoms.— -The onset is usually sudden and characterized by severe pain 
i q the side, urgent dyspnoea, and signs of general distress, as indicated by 
slight lividity and a very rapid and feeble pulse—the pneumothorax aecuiis- 
simus of Unverricht. There may, however, be no urgent symptoms, particu¬ 
larly in cases of long-standing phthisis. 

Physical Sions. —The physical signs are very distinctive. Inspccliun 
shows marked enlargement of the affected side with immobility. The heart 
impulse is usually much displaced. On valuation the fremitus is greutlj 
diminished or more commonly abolished. Oqjtgccuuion the resonance may lx 
tympanitic or even have an amphoric quality. This, however, is not always 
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the case. It may be a flat tympany, resembling Sko.las resonance. In some 
instances it may be a full, hyperresoitant note, like emphysema; while in 
others—and this is very deceptive—there is del ness. These extreme variations 
depend doubtless upon the degree of intrapleural tension. On several occasions 
I have known an error in diagnosis to result from ignorance of the fact that, 
in certain instances, the percussion note may bo « mulllcd, toneless, almost 
dull” (WaJshe). There is usually dulness at the base from effused fluid, 
which can readily be made to change the level by altering the jmsitinn of the 
patient. Movable dulness can be obtained much more readily in pneumothorax 
than in a simple pleurisy. On auscultation the breath-sounds are suppressed. 
Sometimes there is only a distant feeble inspiratory murmur of marked am¬ 
phoric-quality. The contrast between the loud exaggerated breath-sounds on 
the normal side and the absence of the breath-sounds on the other is very 
suggestive. The rales have a peculiar metallic quality, and on coughing or 
deep inspiration there may be what Laennec termed the metallic tinkling. 
The v oice, too, has a curious metallic echo. What is sometimes called the 
co up s oun d, termed by Trousseau the bruit d'airain, is very characteristic. 
To obtain it the auscultator should place one ear on the back of the chest 
wall while the assistant taps one coin on another on tire front of the chest. 
The metallic echoing sound which is produced in this way is one of the most 
constant and characteristic signs of pneumothorax. And, lastly, the Hip¬ 
pocratic succussion splash inny be obtained when the auscultalor’s haul is 
placed upon the chest while the patient’s body is shaken. A splashing sound 
is produced, which may be audible at a distance. A patient may himself 
notice it in making abrupt changes in posture. The signs, distention, immo¬ 
bility, lack of vocal fremitus, hyperresonance, absence of breath-sounds and 
coin-sound, are those of the pure pneumothorax of Laennec. The metallic 
phenomena may be present, c. g., the metallic tinkling and amphoric respira¬ 
tion, but these are best heard in cases with a consolidated lung and thickened 
pleura, such as occur in tuberculosis. The movable dulness and splash on 
succussion depend on fluid. Of other physical signs displacement of organs 
is most constant. As already mentioned, the heart may be much “ drawn 
over ” to the opposite side, and the liver greatly displaced, so that its upper 
surface is below the level of the costal margin, a degree of dislocation never 
seen in simple effusion. 

Diagnosis. —The diagnosis of pneumothorax rarely offers any difficulty, as 
the signs are very characteristic. In cases in which the percussion note is dull 
the condition may be mistaken for effusion. T made this mistake in a case of 
pulsating pleurisy, in which the pneumothorax followed heavy lifting, and 
it was not until several days later, after some of the fluid had been with¬ 
drawn, that a tympanitic note developed. Diaphragmatic hernia following 
a crush or other accident may closely simulate pneumothorax. 

In cases of very large phthisical cavities with tympanitic percussion reso¬ 
nance and r&les of an amphoric, metallic quality, the question of pneumothorax 
is sometimes raised. In those rare instances of total excavation of one lung 
the amphoric and metallic phenomena may be most intense, but the absence of 
dislocation of the organs, of the succussion splash, and of the coin-sound 
suffice to differentiate this condition. While this is true in the great majority 
of oases, I have heard the bruit d’airain over a large cavity in the right upper 
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lobe. The condition of pyopneumothorax subphranicus may simulate closely 
true pneumothorax. 

Prognosis. —The prognosis in cases of pneumothorax depends largely upon 
the cause. S. West gives a mortality of 70 per cent. The tuberculous cases 
usually die within a few weeks. Of 39 cases, 29 died within a fortnight 
(West ); 10 patients died on the first day, 2 within twenty and thirty minutes 
respectively of the attack. Of our 22 tuberculous cases 20 died, and 5 of the 
10 cases following aspiration. Pneumothorax in a healthy individual often 
ends in recovery. There are tuberculous cases in which the pneumothorax, 
if occurring early, seems to arrest the progress of the tuberculosis. There 
is a chronic pneumothorax which may last for between three and four years. 
It may be a chronic condition, as in the case just mentioned, and a fair 
measure of health may be enjoyed. 

Treatment. —There are three groups of cases: First, in the pneumothorax 
accutissimus, with urgent dyspnoea, great displacement of the heart, cyanosis, 
and low blood pressure, fan opening should be made in the pleura and kept 
open, converting a valvular into an open variety.Immediate aspiration with a 
trocar has saved life. Secondly, the spontaneous cases which usually do well, 
as the air is quiekly Absorbed; so also with the traumatic variety. Very many 
of the tuberculous cases are best let alone, if the patient is doing well, or if 
the disease in the other lung is advanced. Thirdly, when there is pus, and 
the patient is not doing well, or in the tuberculous variety if the other lung 
is not involved, pleurotomy, or resection of one or two ribs, may be done. Of 
nine cases in my series two recovered. 

V. AFFECTIONS OF THE MEDIASTINUM. 

(1) Simple Lymphadenitis. —In all inflammatory affections of the bronchi 
and of the lungs the groups of lymph-glands in the mediastinum become swol¬ 
len. In the bronchitis of measles, for example, and in simple broncho-pneu¬ 
monia the bronchial glands are large and infiltrated, the tissue is engorged and 
(Edematous, sometimes intensely hypersemic. Much stress has been laid by 
some writers on this enlargement of the glands in the posterior mediastinum, 
and De Mussy held that it was an important factor in inducing paroxysms of 
whooping-cough. They may attain a size sufficient to induce dulness beneath 
the manubrium and in the upper part of the interscapular regions behind, 
though this is often difficult to determine. In reality the glands lie chiefly 
upon the spine, and unless those which are deep in the root of the lung are 
large enough to induce compression of the adjacent lung tissue, I doubt if the 
ordinary bronchial adenopathy ever can be determined by percussion in the 
upper interscapular region. I have never met with an instance in which the 
compression of either bronchus seemed to have resulted from the glands, how¬ 
ever large. Tuberculous affection of these glands has already been considered. 

(2) Suppurative Lymphadenitis. —Occasionally abscess in the bronchial or 
tracheal lymph-glands is found. It may follow the simple adenitis, but is 
most frequently associated with the presence of tubercle. The liquid portion 
may gradually become absorbed and the inspissated contents undergo calcifica¬ 
tion. Serious accidents occasionally occur, as perforation into the oesophagi' 8 
or into'a bronahus, or in rare instances, as in the case reported by Sidney 
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FhilMps, perforation of the aorta, os well ns a bronchus, which, it. is remarkable 
to say, did not prove fatal rapidly, but caused repeated attacks of lurmoptysia 
during a period of sixteen months. 

(3) Turnon; Cancer and Sarcoma. —In Hare's elaborate study of 520 cases 
of disease of the mediastinum there were 134 eases of cancer, 98 cases of sar¬ 
coma, 21 cases of lymphoma, 7 cases of fibroma, 11 cases of dprmoid cysts, 8 
cases of hydatid cysts, and instances of lipoma, gumma, and cnchondroma. 
From this we boo that cancer is the most common form of growth. The tumor 
occurred in the anterior mediastinum alone in 18 of the eases of cancer and in 
33 of the cases of sarcoma. There are three chief points of origin, the thymus, 
the lymph-glands, and the pleura and lung. Sarcoma is more frequently 
primary than cancer. Males are more frequently affected than females. The 
age of onset is most commonly between thirty and forty. 

Symptoms. —The signs of mediastinal tumor are those of intrathoraeic 
pressure. In some cases almost the entire chest is filled with the masses. 
The heart and lungs are pushed back and it is marvelous lmw life can be 
maintained with such dislocation and compression of the organs. Dyspnaa 
is one of the earliest and most constant symptoms, and may be due either to 
pressure on the trachea or on the recurrent laryngeal nerves. It may indeed 
be cardiac, due to pressure upon the heart or its vessels. In a few cases it 
results from the pleural effusion which so frequently accompanies intrathoraeic 
growths. Associated with the dyspnoea is a cough, often severe and parox¬ 
ysmal in character, with the brazen quality of the so-called aneurismnl cough 
when a recurrent nerve is involved. The voice may also l>e affected from a 
similar cause. Pressure on the vessels is common. The superior vena cava 
may be Compressed aud obliterated, and when the process goes on slowly 
the collateral circulation may be completely established. Less commonly the 
inferior vtfna cava or one or other of the subclavian veins is compressed, ihe 
arteries are much more rarely obstructed. There may lie dysphagia, due to 
compression of the oesophagus. In rare instances there are pupillary changes, 
either dilatation or contraction, due to involvement of the sympathetic. Ex¬ 
pectoration of blood, pus, and hair is characteristic of the dermoid cyst, of 
which Christian has collected 40 cases. 

Physical Signs .—On inspection there may be orthopncca and marked 
cyanosis of the upper part of the l>ody. In such instances, if of long dura¬ 
tion, there are signs of collateral circulation and the superficial mammary 
and epigastric veins are enlarged. In these cases of chronic obstruction t io 
finger-tips may be clubbed. There may be bulging of the sternum or (ho 
tumor may erode the bone and form a prominent subcutaneous growl t. io 
rapidly growing lymphoid tumors more commonly than others perforate the 
chest wall. In 4 of 13 cases of Hodgkin’s disease, there was mediastinal 
growth, and in 3 instances the sternum was eroded and perforated. 1 he per¬ 
foration may be on one side of the breast-bone. The projecting tumor may 
pulsate; the heart may be dislocated and its impulse much out. of place Con¬ 
traction of one side of the thorax lias been noted in a few instances, Un p u¬ 
is-absent wherever the tumor reaches the chest wall. II 
is the forcible, heaving impulse of an aneurismal sac. Qn 
usually silence over the dull region. The heart-sounds 
md the respiratory murmur is feeble or lnaudibje^ *£*“7 


pation the fremitus 
pulsating, it rarely hi 
a uscultation there is 
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bronchial. VogaLjesaBaace is, as a rule. abwwt. Signs of pleural (illusion 
occur in a great many instances of mediastinal growth, and in doubtful cases 
th e asp i ra tor .needle should be used. 

Tumors of the anterior mediastinum originate usually in the thymus, or 
its remnants, or in the connective tissue; the sternum is pushed forward and 
often eroded. The growth may be felt in the suprasternal fossa; the cervical 
glands are usually involved. The pressure symptoms are chiefly upon the 
venous trunks. Dyspnoea is a prominent feature. 

. Intrathoracic tumors in the middle and posterior mediastinum originate 
most commonly in the lymph-glands. The symptoms are out of all propor¬ 
tion to the physical signs; there is urgent dyspnoea and cough, which is some¬ 
times loud and ringing. The pressure symptoms are chiefly upon the gullet, 
the recurrent laryngeal, and sometimes upon the azygos vein. 

In a third group, tumors originating in the pleura and the lung, the 
pressure symptoms are not so marked. Pleural exudate is very much more 
common; the patient becomes amende and emaciation is rapid. There may be 
secondary involvement of the lymph-glands in the neck. 

PlAHMoaift.—The diagnosis of mediastinal tumor from aneurism is some¬ 
times extremely difficult. An interesting case reported and figured by Soko- 
losski, in Bd. 19 of the Deutsches Archiv fur klinische Mediein, in which 
Oppolzer diagnosed aneurism and Skoda mediastinal tumor, illustrates how in 
some instances the most skilful of observers may be unable to agree. Scarcely 
a, sign is found in aneurism which may not be duplicated in mediastinal 
tumor. This is not strange, since the symptoms in both are largely due to 
pressure. The cyanosis, the venous engorgement, the signs of collateral cir¬ 
culation are as a rule much more marked in tumor. The time element is 
important. If a case has persisted for more than eighteen months the dis¬ 
ease is probably aneurism. There are, however, exceptions to this. ' By far 
the most valuable sign of aneurism is the diastolic .shock so often to be felt, 
and in a majority of eases to be heard, over the sac. This is rarely, if ever, 
present in mediastinal growths, even when they perforate the sternum and 
have communicated pulsation. xTracheal tugging is rarely present in tumor. 
Another point of importance is that a tumor, advancing from the medias¬ 
tinum, eroding the sternum and appearing externally, if aneurismal, has 
(foicihJe, heaving, and distinctly expansile pulsations. The radiating pain in 
the back and arms and neck is rather in favor of aneurism, as is also a bene¬ 
ficial influence on it of iodide of potassium. The remarkable traumatic cya¬ 
nosis of the upper half of the body which follows compression injuries of the 
thorax could scarcely be mistaken for the effect of tumor. 

The frequency of pleural effusion in connection with mediastinal turner 
is to be constantly borne in mind. It may give curiously complex character* 
to the physical signs—characters which are profoundly modified after aspira¬ 
tion of the liquid. Occasionally a tumor of the mediastinum is operable- 
Walker, of Detroit, showed me a large fibro-sarcoma, which he had removed 
successfully from the anterior mediastinum. 

(4) Abscess of the Mediastinum. —Hare collected 116 cases of mediastinal 
abscess, in 77 of which there were details sufficient to permit the analy'-h- 
Of these cases the great majority occurred in males. Forty-four were instance 
of acute abscess. The anterior mediastinum is most commonly the seat of the 
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suppuration. The canes are most frequently associated with trauma. Some 
have_folliHacod_erysipelas or occurred in association with eruptive fevers. 
Many cases, particularly the chronic abscesses, are of tuberculous origin. Of 
sytojttwa, paip.behind the sternum is the most common. It may be of a 
throbbing character, and in the acute cases is associated witli fever, sometimes 
with chills and sweats. If the abscess is large there may bcdyspmra. The 
pus may burrow into tho abdomen, perforate through an intercostal space, or it 
majL-erode the sternum. Instances are on record in which the abscess has 
discharged into the trachea or (esophagus. Tn many eases, particularly of 
chronic abscess, the pus becomes inspissated and produce* no ill effect. Tho 
p hysical,S i g ns may be very indefinite. A pulsating and fluctuating tumor 
may appepr at the border of the sternum or at the sternal notch. The absence 
of the diastolic shock, and of tho expansile pulsation usually enables 

a correct diagnosis to be made. When in doubt a fine hypodermic needle may 
be inserted. 

(5) Indurative Mediastino-Pericarditis. —Harris lias reviewed (lie subject. 
In one form there is adherent pericardium and great increase m flic fibrous 
tiasHfa.flf-the-mediastmum; in another there is adherent pericardium with 
union to surrounding parts, but very little mediaslimtis; in a third (lie peri¬ 
cardium may be uninvolved. Tho disease is rare; of 22 eases 17 were in male*; 
only 2 were above thirty years of age. The symptoms are essentially those of 
thatform of adhesive pericardium which is associated with great hypertrophy 
and dilatation of the heart, and in which the patients present a picture of cya¬ 
nosis, dyspnoea, anasarca, etc. The pulsus paradoxus, described by Kussinaul, 
is not distinctive. Occasionally there is also a proliferative peritonitis. Medi¬ 
astinal friction is sometimes heard in patients with adhesive modiastiim-peri- 
carditis—dry, coarse, crackling rales heard along the sternum, particularly 
when tho arms are raised. 

(6) Miscellaneous Affections.—In Hare’s monograph there were 7 in¬ 
stances of fibroma, 11 cases of dermoid cyst, 8 cases of hydatid cyst, and 
cases of lipoma and gumma. 

(7) Emphysema of the Mediastinum.— Air in the cellular tissues of the 
mediastinum is met with in cases of trauma, and occasionally in filial cases 
of diphtheria and in whooping-cough. It may extend to tho subcutaneous 
tissues. Champneys has called attention to its frequency after tracheotomy, 
in which, he says, the conditions favoring the production arc dnMon of the 
deep fascia, obstruction in the air-passages, and inspiratory efforts. The deep 
fascia, he says, should not he raised from the trachea. It is oflcn associated 
with pneumothorax, and more often in rupture of the long without pneumo¬ 
thorax, the pleura remaining intact and the air dissecting it* way along the 
bronchi into the mediastinum and into the nock. The condition mhjius by no 
means uncommon. Angel Money found it in 1(> of 28 eases of tracheotomy, 
and in 2 of these pneumothorax also was present. 



SECTION VII. 


DISEASES OF THE KIDNEYS. 

I. MALFORMATIONS. 

Newman classifies the malformations of the kidney as follows: A. Displace- 
ments without mobility—(1) congenital displacement without deformity; 
(2) congenital displacement with deformity; (3) acquired displacements. 
B. Malformations of the kidney. I. Variations in number—(a) supernumer¬ 
ary kidney; (6) single kidney, congenital absence of one kidney, atrophy of 
one kidney; (c) absence of both kidneys. II. Variations.size 
—(a) general variations in form, lobulation, etc.; (b) hypertjophy of one 
kidney; (c) .fusio n .of two kidneys—horseshoe, kidney, sigmoid kidney, disk- 
Bhaped. kidney. Q f , Variations jn pelvis, meters, and, blood-vessels. 

The fused kidneys may form a large mass, which is often displaced, being 
either in an iliac fossa or in the middle line of the abdomen, or even in the 
pelvis. Under these circumstances it may be mistaken for a new growth. In 
Polk’s case tho organ was removed under the belief that it was a floating kid¬ 
ney. The patient lived eleven days, had complete anuria, and it was found 
post mortem that a single fused kidney had been removed. A second case of 
the same kind has been reported. 

n. MOVABLE KIDNEY. 

(Floating Kidney; Palpable Kidney; Ben mobilia; Nephroptosis.) 

The kidney is held in position by its fa tty ca psule, by the peritonsemn 
which passes in front of it, and by the blood-vessels. Normally the kidney 
is firmly fixed, but under certain circumstances one or the other organ, more 
rarely both, becom es movable. In very rare cases the kidney is surrounded, 
to a greater or less extent, by the peritoneum, and is anchored at the hiius 
by a mesonephron. Some would limit the term floating kidney to this con¬ 
dition. 

Movable kidney is almost al ways acquire d. It is m ore common in w omen. 
Of the 667 cases collected in the literature by Kuttner, 684 were in women 
and only 83 in men. It is more common on t he right that on tb&left side. 
Of 727 cases analyzed by this author, it occurred on the rig: T In 553 cases, on 
the left in 81, and on both sides in 93. The greater freque nc y of fl ie con¬ 
dition in women may be attributed to compression of the lower thoracic zone 
by JjghUacing, and, more important still, to the mUYatimi nf the abdominal 
walls which jfollaga- repeated pregnancies. This does not account for all the 
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cases, as movable kidney is by no means uncommon in nullipara;. Drummond 
believes that in a majority of the cases there is a congenitally relaxed condition 
of the peritoneal attachments. The condition has been met with in infants and 
ja^shildren.^Wasting of the fat about the kidney may be a cause in some in¬ 
stances. tTrauma and the lifting of heavy weights are occasionally factors in 
its production, j The kidney is sometimes dragged down by tumors. The 
greater frequency on'the right side is probably associated witli the position of 
the kidney just beneath the liver, and the depression to which the organ is 
subjected with each descent of the diaphragm in inspiration. 

And, lastly, movable kidney is met with in many cases which present that 
combination of neurasthenia with gastro-intcstinal disturbance which has been 
described by Glenard as entcroptosis (see p. 528). 

To d etermine the presence of a movable kidney the patient should be 
placed in the dorsal position, with the head moderately low and the abdomiual 
u mllu- i u laxed. The left hand is placed in the lumbar region behind the 
eleventh and twelfth ribs; the right hand in the hypochondriac region, in 
the nipple line, just under the edge of the liver. Bimanual palpation may 
detect the presence of a firm, rounded body just below the edge of the ribs. 
If nothing can be felt, the patient should be asked to draw a deep breath, when, 
if the organ is palpable, it is touched by the fingers of the right hand. Vari¬ 
ous grades of mobility may be recognized. It may be possible barely to feel 
the lower edge on deep palpation— pnl/mble kidney —or the organ may be so 
far displaced that on drawing the deepest breath the fingers of the right hand 
may be, in a thin person, slipped above the upper end of the organ, which can 
be readily held down, but can not be pushed below the level of the navel— 
movable kidney, t n a thir d group of cases the organ is freely movable, and 
may even be felt just above Pou part’s ligament, or in ay be in the middle line 
of the abdomen, or can even be pushed over beyond this point. To this the 


term floating kidney is appropriate. _ , 

The movable kidney is not painful on pressure, except when it is grasped 
very firmly, when there is a dull pain, or sometimes a sickening sensation. 
WYarntnaCimi 0 f the patient from behind may show a distinct flattening in the 
lumbar region on the side in which the kidney is mobile. 

Symptoms. —In a large majority of cases there are no symptoms, and if 
detected accidentally it is well not to let the patient know of its presence. Far 
too much stress has been laid upon the condition of late years.»In other in- 
staaeee-there is pain in the lumbar region or a sense of dragging and discom¬ 
fort, or there may beantercostal neuralgia. In a large group the symptoms 
are those ofmeurasthenia with dyspeptic disturbance, gin women the hysterical 
symptoms may be marked, and in men various grades of hypochondriasis. 
The gastric disturbance is usually a form of nervous dyspepsia. Dilatation 
of the stomach has been observed, owing, as suggested by Bartels, to F rw “ u ™ 
the dislocated kidney upon the duodenum. This view has bee"- “W 0 ™? 
Oser/Landau, and Ewald. On the other hand, Litton holds ^ th ® d . d 
tion of the stomach is the cause of the mobility of the kidney and he found 
in 4Qjaaae8 of depression and dilatation of the stomach 2 -m 

cation of the kidney on the right side. The association, howeve^vntha 
depressed stomach to certainly common in women.* , 

quant Some writers have described pressure upon the gall-ducts, with jeon 
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dice, but this is very rare. Ficcal accumulation and oven obstruction may be 
associated with the displaced organ. 

Dieti/s Crises. —In floating kidney there are attacks characterized bj 
Severe abdominal pain, chilis, nausea, vomiting, fever, and collapse. The 
symptoms were first described by Dietl in 1864, and a more wide-spread knowl¬ 
edge of their occurrence in connection with this condition is desirable. My 
attention was called to them in 1880 by Palmer Howard in the case of a stout 
lady, who suffered repeatedly with the most severe attacks of abdominal pain 
and vomiting, which constantly required morphia. A tumor was discovered 
a little to the right of the navel, and the diagnosis of probable neoplasm was 
concurred in by Flint (Sr.) and Gaillard Thomas. The patient lost weight 
rapidly, became emaciated, and in the spring of 1881 again went to New 
York, where she saw Van Buron, who diagnosed a floating kidney and said 
that these paroxysms were associated with it in a gouty person. He cut off all 
stimulants, reassured the lady that she had no cancer, and from that time she 
rapidly recovered, and the attacks have been few and far between. In this 
patient any overindulgence in eating or in drinking is still liable to be fol¬ 
lowed by a very severe attack. These attacks may also be mistaken for renal 
colic, and the operation of nephrotomy has been performed. 

In.jjthet instances the attacks of pain may be thought to be due to in¬ 
testinal disease or to recurring appendicitis. The cause of these paroxysmal 
attacks is not quite clear. Dietl thought they were due to strangulation of the 
kidney or to twists or kinks in the renal vessels due to the extreme mobility. 
During the attacks the urine is sometimes high-colored and contains an excess 
of uric acid or of the oxalates. It is stated, too, that blood or pus may be 
present The kidney may be tender, swollen, and less freely movable. Cheyne 
describes intermittent hsematuria in this condition. 

Intermittent hydronephrosis is sometimes associated with movable kidney. 
Three cases are reported in my Lectures on Abdominal Tumors. In two the 
condition has been completely relieved by a well-adapted pad and belt; in the 
third, attacks recur at long intervals. 

The diagnosis is rarely doubtful, as the shape of the organ is usually 
distinctive and the mobility marked. Tumors of the gall-bladder, ovarian 
growths, and tumors of the bowels may in rare instances be confounded with it. 

Treatment. —The kidney has been extirpated in many instances, but the 
operation is not without risk, and there have been several fatal cases. Stitch¬ 
ing of the kidney—nephrorrhaphy—as recommended by Hahn, is the most 
suitable procedure, and relief is afforded in many cases by the operation, 
though not in all. Treatment designed to increase fat-formation often helps 
to hold the kidney in place. In the neurasthenic cases a prolonged rest treat¬ 
ment is indicated. 

In many instances the' greatest relief is experienced from a bandage and 
pad. It should be applied in the morning, with the patient in the dorsal or 
knee-breast position, and she should be taught how to push up the kidney! An 
air pad may be used if the organ is sensitive. In other cases a broad bandage 
well padded in the lower abdominal zone pushes up the intestines and makes 
them act as a support. In the attacks of severe colic morphia ia required. 
When dependent, as seems sometimes the case, upon an excess of uric acid or 
the oxalates, the diet must be carefully regulated. 
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HI. OEROULATOEY DISTURBANCES. 

Normally the secretion of urine is accomplished by tlie muiutcunnco of 
a certain blood-pressure within tho glomeruli and by tho activity of the renal 
epithelium. Bowman’s views on this question have been generally accepted, 
and the watery elements are held to bo tillered from tho glomeruli; the umount 
depending on the rapidity and the pressure of the blood-current; the quality, 
j whether normal or abnormal, depending upon the condition of the capillary 
■ and glomerular epithelium; while the greater portion of tho solid ingredients 
are excreted by the epithelium of the convoluted tubules. Tho integrity of the 
epithelium covering the capillary tufts within Bowman’s capsule is essential to 
the production of a normal urine. If under any circumstances their nutrition 
fails, as when, for example, the rapidity of the blood-current is lowered, so that 
they are deprived of the necessary amount of oxygen, tho material which filters 
through is no longer normal (i. e., water), but contains serum albumin. Cohn- 
heim has shown that the renal epithelium is extremely sensitive to circulatory 
changes, and that compression of the renal artery for only a few minutes 
causes serious disturbance. 

The circulation of the kidney is remarkably iniluenced by reflex stimuli 
coming from the skin. Exposure to cold causes heightened blood-pressure 
withim'fEelddneys and increased secretion of urine. Bradford has shown that 
after excision of portions of the kidney, to as much as one-third of the total 
weight, there is a remarkable increase in the flow of urine. 

Congestion of the Kidneys.—(1) Active Congestion; Hvi’bk.*mia.— 
Acute congestion of the kidney is met with in the early stage of nephritis, 
whether due to cold or to the action of poisons and severe irritants. Turpen¬ 
tine, cubebs, cantharides, and copaiba are all stated to cause extreme hyper- 
Eemia of the organ. The most typical congestion of the kidney which we see 
post mortem is that in the early stage of acute Bright’s disease, when the organ 
may be large, soft, of a dark color, and on section blood drips from it freely. 

It has been held that in all the acute fevers the kidneys are congested, 
and that this explained the scanty, high-colored, and often albuminous urine. 
On the other band, by Boy’s oncometer, Walter Mendelson has shown that 
the kidney in acute fever is in a state of extreme anamiia, small, pale, and 
bloodless; and that this antemia, increasing with the pyrexia and interfering 
with the nutrition of the glomerular epithelium, accounts for the scanty, dark- 
colored urine of fever and for the presence of albumin. In the prolonged 
fevers, however, it is probable that relaxation of the arteries again takes place. 
Certainly it is rare to find post mortem such a condition of the kidney as is 
described by Mendelson. On the contrary, tho kidney of fever is commonly 
swollen, the blood-vessels are congested, and the cortex frequently shows traces 
of cloudy swelling. However, the circulatory disturbances in acute fevers are 
probably less important than the irritative effects of either the specific agens 
of the disease or the products produced in their growth or in the a e me * 
olism of the tissues. The urine is diminished in amount, and may contain 

much of the former and few of the latter. 
iOHANTCAT, HVPERABMIA.--This is found in 
:t or lnng, with impeded circulation, and as 


albumin and tnK/^nata sometimes 

(2 V ^AflsTV K Congestion ; Ms 
rases of flironio disrnnr of,the hnn 



668 


DISEASES OF THE KIDNEYS. 


a result of pressure upon the renal reins by tumors, the pregnant uterus, or 
ascitic fluid. In the cardiac kidney, as it is called, the cyanotic .induration 
associated with chronic heart-disease, the organs are enlarged and firm, the 
fcapsule strips off, as a rule, readily, the cortex is of a deep red color, and the 
pyramids of a purple red. The section is coarse-looking, the substance is very 
firm, and resists cutting and tearing. The interstitial tissue is increased, and 
there is a small-celled infiltration between the tubules. Here and there the 
Malpighian tufts havejjecoma sclerosed. The blood-vessels are usually thick¬ 
ened, and there may be moTe or less granular, fatty, or hyaline changes in the 
epithelium of the tubules. The condition is indeed & diffuse nephritis. The 
urine is usually reduced, is of high specific gravity, and contains more or less 
albumin. Hyaline tube-casts and blood-corpuscles are not uncommon. In 
some cases (over half) with macroscopically no signs of chronic or acute 
nephritis the urinary features lead to the diagnosis of acute nephritis 
(Emerson). In uncomplicated cases of the cyanotic induration uraemia is 
rare. On tlfe other hand, in the cardiac cases with extensive arterio-sclerosis, 
the kidneys are more involved and the renal function is likely to be disturbed. 


IV. ANOMALIES 07 THE URINARY SECRETION. 

1. Amwia. 

Total suppression of urine occurs under the following conditions: 

(1) As an event in the intense congestion of acute nephritis. For a time 
no urine may be formed; more often the amount is greatly reduced. 

(2) More commonly complete anuria is seen in subjects of renal stone, 
fragments of which block both ureters; or as in a case recently reported by 
Monod the calculus blocked the only' kidney, the other being represented by a 
shell of tissue. Sir William Roberts calls the condition ‘’latent uraemia.” 
There may be very little discomfort, and the symptoms are very unlike those 
of ordinary uraemia. Convulsions occurred in only 6 of 41 cases (Hertcr); 
headache in only 6; vomiting in only 12. Consciousness is retained; the pupils 
are usually contracted; the temperature may be low; there are twitchings and 
perhaps occasional vomiting. Of 41 cases in the literature, 35 occurred in 
males. Of 36 cases in which there was absolute anuria, in 11 the condition 
lasted more than four days, in 18 cases from seven to fourteen days, and in 
7 cases longer than fourteen days (Herter). 

(3) Cases occur occasionally in which the suppression is prerenal. The 
following are among the more important conditions with which this form of 
anuria may be associated (Hensley): Fevers and inflammations; acute poison¬ 
ing by phosphorus, lead, and turpentine; in the collapse after severe injuries 
or after operations, or, indeed, after the passing of a catheter; in the collapse 
stage of cholera and yellow fever; and, lastly, there is an hysterical anuria, of 
which Charcot reports a case in which the suppression lasted for eleven days. 
Bailey reports the case of a young girl, aged eleven, inmate of an orphan 
asylum, who passed no urine from October 10th to December 12th (when 8 
ounces were withdrawn), and again from this date to March 1st! The ques¬ 
tion of hysterical deception was considered in the case. 

A patient may live for from ten days to two weeks with complete sup 
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presrion. In Polk’s case, in which the only kidney was removed, the patient. 
lived eleven days. It is remarkable that in many instances there are no toxic 
features. Adams reports a case of recovery after nineteen days of suppression. 

In the obstructive cases surgical interference should be resorted to. In 
the. non-obstructive cases, particularly when due to extreme congestion of 
the kidney, cupping over the loins, hot applications, free purging, and sweat¬ 
ing with pilocarpine and hot air are indicated. When the secretion is once 
started diuretin often acts well. Large hot irrigations, with normal salt solu¬ 
tion, with Kemp’s double-current rectal tubes, should lie tried, as they are 
stated to stimulate the activity of the kidneys in a remarkable way. 


2. Haimatuhia. /■' 

Etiology. —The .following division may be made of the causes of hsema- 
tnria: 

(1) fiaunBiT. Diseases. —The malignant forms of the acute specific fevers. 

Occasionally in leukaemia luematuria occurs. » 

(2) Renal Causes.—A cute congestion and inflammation, as in .Bright’s 
disease, o~Hie'effect of Joxic agents, such as turpentine, carbolic acid, and 
canjEatides. When the carbolic spray was in use many surgeons suffered from 
luematuria in consequence of this poison. Renal infarction, as in ulcerative 
endocarditis. New growths, in which the bleeding is usually profuse. Imiuber- 
culosis at the onset, when the papilla; are involved, there may Ik; bleeding. 
SlonainJhe.kidney is a frequent cause. Parasites: The Filaria sanguinis horn- 
i nyt an d the Bilharzia cause a form of luematuria met with in the tropics. 
The'echinococcus is rarely associated with haemorrhage. It is sometimes met 
with jrufloating kidney. 

Unilateral renal hamaluria has been described by Senator, Lshrier, and 
others. The cases are not uncommon, as 48 cases have been tabulated by 
Eshner. In nearly all the diagnosis of calculus or neoplasm had been made 
Iu 16 cases nothing was found at operation. Displacement was present in 6 
cases, alteration in the pelvis of the kidney in 9, other destructive lesions of 
the kidney in 11. The condition has been termed by Senator renal hemophilia, 
but_ittnal “ PpiatflxW as suggested by Gull, is a more appropMtatenn. 

(3) Affections of the Uulvaby Passages.— Stone »n the ureter, tumor 
or ulceration of the bladder, the presence of a calculus, parasites, and, very 
rarely, ruptured veins in tin? bladder. Bleeding from the urethra o™"- 
ally occurs in gonorrhoea and as a result of the lodgment o a cu ui us. 

ring hematuria may be an early symptom in enlarged pros a n. 

JL U a. nd, vita t.-r „i tta m* F*», nf wluvh Savvry ami 
Nash report a remarkable ease and have collected 49 others rom 
It would be difficult to recognize the condition from stone. 

(AF.Teachatism.—I njuries may produce bleedmg from ™ 

urinary passages. By a fall or blow on the back the kidney may 
andthis may be followed bv very free bleeding; less commonly the 
from injury of the bladder or of the prostate. Blood Slls 

frequently due to injury by the passage of a catheter, o 
Transient hematuria Mows all operations on t ® ^ section on 

The malarial hematuria has already been considered in 
paludiam. 
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Diagnosis. —The diagnosis of luematuria is usually easy. The color of (tie 
urine varies from a light smoky to a bright red, or it may have a dark poriur 
color. Examined with the microscope, the blood-corpuscles are readily recog¬ 
nized, either plainly visible and retaining their color, in which case they are 
usually crenated, or simply as shadows. In ammoniacal urine or urines of 
low specific gravity the haemoglobin is rapidly dissolved from the corpuscles, 
but in normal urine they remain for many hours unchanged. 

It is important to distinguish between blood coming from the bladder 
and from the kidneys, though this is not always easy. From the bladder the 
blood may be found only with the last portions of urine, or only at the ler- 
mination of micturition. In haamorrhage from the kidneys the blood and urine 
are intimately mixed. Clots are more commonly found in the blood from the 
kidneys, and may form moulds of the pelvis or of the ureter. When the scat 
of the bleeding is in the bladder, on washing out this organ, the water is more 
or less blood-tinged; but af the source of the bleeding is higher, the water 
comes away clear. In many instances it is difficult to settle the question by 
the examination of the urine alone, and the symptoms and the physical signs 
must also be taken into account. Cystoscopic examination of the bladder, pay¬ 
ing especial attention to the urine flowing from each ureteral orifice, and 
catheterization of the ureters are aids in the diagnosis of doubtful cases. 

3. Hemoglobinuria. 

This, condition is characterized by the presence of blood-pigment in the 
UQfle. The blood-cells are either absent or in insignificant numbers. The 
colflring matter is not haematin, as indicated by the old name, hcematinurin, 
nor in reality always haemoglobin, but it is m o st, fr eq u e n tly -methsemoglobin. 
Tha urine has a red or brownish-red, sometimes quite black color, and usually 
deposits a very heavy brownish sediment. When the haemoglobin occurs only in 
small quantities, it may give a lake or smoky color to the urine. Microscopical 
examination shows the presence of granular pigment, sometimes fragments of 
blflflkdisks, epithelium, and very often darkly pigmented urates. The .urine 
is albuminous The number of Ted blood-corpuscles bears no proportion 
whatever to the intensity of the color of the urine. Examined spectroscop¬ 
ically, there are either the two absorption bands of oxyheemoglobin, which is 
rare, or, more commonly, there are the three absorption bands 6i methamo- 
globin, of which the one in the red near C is characteristic. Two clinical 
groups •may be distinguished. 

(1) Toxic Hemoglobinuria.—This is caused by poisons which produce 
rapid dissolution of the blood-corpuscles, such as potassium chlorate in large 
doses, pyrogallic acid, carbolic acid, arseniuretted hydrogen, carbon monoxide, 
naphthol, and muscarine; also the poisons of scarlet fever, yellow fever, typhoid 
fever, malaria, and syphilis. According to Bastianelli, haemoglobinuria due 
to the administration of quinine never occurs excepting in patients who arc 
suffering or'who have recently suffered from malarial fever. It has also fol¬ 
lowed severe bums. Exposure to excessive cold and violent muscular exertion 
are stated to produce hcemoglobinuria. A most remarkable toxic form occurs 
in horses, coming on with great suddenness and associated with paresis of the 
hind legs. Death may occur in a few hours or a few days. The animals arf 
attacked only after bring stalled for some days and then taken out and driven 
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particularly in cold weather. The form of lmmioglohinuna from cold and 
exertion is extremely rare. No instance of it, e\en in association with frost¬ 
bites, came under my observation in Canada. Blood transfused from one 
mammal into another causes dissolution of the corpuscles with the, produc¬ 
tion of haemoglobinuria; and, lastly, there is the epidemic hwmoglobinuria of 
the new-horn, associated with jaundice, cyanosis, and nervous symptoms. 

(2) Paroxysmal Hsemoglobinuna.—This rare disease is characterized by 
the occasional passage of bloody urine, in which the coloring matter only is 
present. It is more frequent in males than in females, and occurs chiefly in 
adults. It seems specially associated with cold and exertion, and has often 
been brought on, in a susceptible person, by the use of a cold foot-bath. Par¬ 
oxysmal hffimoglobinuria has been found, too, in persons subject to the vari¬ 
ous forms of Raynaud’s disease. Many regard the relation lietween those two 
affections as extremely close; some hold that, they are manifestations of one 
and the same disorder. Druitt, the author of the well-known Surgical Vade- 
mecum, has given a graphic description of his sufferings, which lasted for many 
years, and were accompanied with local asphyxia and local syncope. The 
connection, however, is not very common. In only one of the cases of Ray¬ 
naud’s disease which I have seen was paroxysmal huunoglobinuria present, and 
in it epileptic attacks occurred at the same time. The relation of the disease 
to malaria has been considered. 

The attacks may come on suddenly after exposure to cold or us a result 
of mental or bodily exhaustion. They may be preceded by chills and pyrexia. 
In other instances the temperature is subnormal. There may be vomiting and 
diarrhoea. Pain in the lumbar region is not uncommon. The lucmoglobinuria 
rarely persists for more than a day or two—sometimes, indeed, not for a day. 
There are instances in which, even in the course of a single day, there have 
been two or three paroxysms, ami in the intervals clear urine has been passed. 
Jaundice has been present in a number of cases. The cases are rarely if ever 
fatal. 

The essential pathology of the disease is unknown, and-it .is. difficult to 
f orm ^ tftpnry which will meet all the facts—particularly the relation with Ray¬ 
naud’s disease, which is rightly regarded as a vaso-motor disorder. Increased 
haemolysis and solution of the hamioglobin in tho blood-scrum (haunoglobi- 
naetnia) predates, in each instance, the appearance of the coloring matter in tho 
urine. A full discussion of the subject is to lie found in F. Chvostek s mono¬ 


graph. Blanc regards it as distinctly nervous in origin. 

Treatment.-4-1 n all forms of haunaturia rest is essential. In that produced 
' by renal calculi the recumbent posture may suffice to cheek the bleeding, lull 
doses of a qduto of lead and opium should be tried, then ergot, gallic and 
tan nin acid and the dilute sulphuric acid. ‘'The oil of turpentine, which is 
sometimes recommended, is a risky remedy in haunaturia. hxtr. 
virgin, and e xtr hy drastis canad. are also recommended, (.old may be applied 
to the ,loins or dry cups in the lumbar region.- Incision of the kidney has 
cured the so-called renal epistaxis. , 

TEeTreatment of paroxysmal hfcmoglobinuna is unsatisfactory. Amyl 
"'trite will sometimes cut short or prevent an attack (Chvostek) Durugt e 
Paroxysm the patient should be kept warm and given hot <lr '" k "; 
recommended in large doses, on the supposition—as yet unwarranted that the 
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disease is specially, connected with malaria. If there is a syphilitic history, 
iodide of potassium in full doses may be tried. In a warm climate the attacks 
are much less frequent. 

4. Albuminueia. 

“ Reasons drawn from the urine are as brittle as the urinal ” is a dictum of 
Thomas Fuller peculiarly appropriate in connection with this subject. 

The presence of albumin in the urine, formerly regarded as indicative of 
Bright’s disease, is now recognized as occurring under many circumstances 
without the existence of serious organic change in the kidney. Two groups 
of cases may be recognized—those in which the kidneys show no coarse lesions, 
and those in which there are evident anatomical changes. 

Albuminuria without Coarse Renal Lesions. —(a) Functional, so-called 
Physiological Albuminuria.— In a normal condition of the kidney only 
the water and the salts are allowed to pass from the blood. When albuminous 
substances transude there is probably disturbance in the nutrition of the epi¬ 
thelium of the capillaries of the tuft, or of the cells surrounding the glome¬ 
rulus. This statement is still, however, in dispute, and Senator and others 
hold that there is a physiological albuminuria which may followt muscular 
work, the ingestion of food rich in albumin, violent emotions,4cold bathing, 
and dyspepsia. But on one point all agree, that the cause must be some¬ 
thing unusual and excessive, as an unusually hard tramp, a football match, 
a race, etc. The presence of albumin in the urine, in any form and under 
any circumstance, may be regarded as indicative of change in the renal or 
glomerular epithelium, a change, however, which may be transient, slight, amt 
unimportant, depending upon variations in the circulation or upon the irri¬ 
tating effects of substances taken with the food or temporarily present, as in 
febrile states. 

Albuminuria of adnlespence and -oynlin albuminuria in which the albu¬ 
min is present onty at certain times during the day — irthogtritir albuminuria 
—are interesting forms. A majority of the cases occur in young persons— 
boys more commonly than girls—and the condition is often discovered acci¬ 
dentally. These are often the children of neurotic parents, and have well- 
marked vasomotor instability. Some cases last only during saberty, Borne 
throughout life. Erlanger and Hooker have shown that the flpimin is ex¬ 
creted only during periods with low pulse pressure (difference between the 
diastolic and systolic pressures). The urine, as a rule, contains only a very 
small amount of albumin, but in some instances large quantities are present. 
The most striking feature is the variability. It may be absent in the morn¬ 
ing and present only* after exertion; or it may be greatly increased after 
taking food, particularly proteids. Even the change to the upright position 
(qrthogtatic) may suffice to cause it, and in such cases there may be tension on 
the renal veins by increase of the lumbar curve, since it has been shown that a 
spinal jacket will prevent the appearance of the albumin. The quantity of 
urine may be but little, if at all, increased) the specific gravity is usually nor¬ 
mal, and the color may be high. Occasionally hyaline casts may be found) 
and in some instances there has been transient glycosuria. As a rule, the pulse 
is not of high tension and the second aortic sound is not accentuated. 

Various forms of this affection have been recognised by writers, suet 
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aa neurotic, dietetic, cyclic, intermittent, and paroxysmal—names which indi¬ 
cate the characters of the different varieties. A large proportion of the cases 
get well after the condition has persisted for a variable period. This in itself 
is an evidence that the changes, whatever their nature, arc transient and slight. 
In these instances the albumin exists in small quantity, tube-casts are rarely 
present, and the arterial tension is not increased. In a second group tho albu¬ 
min is more persistent, the amount is larger, though it may vary from day 
to day, and the pulse tension is increased. In such instances the 'per¬ 
sistent albuminuria probably indicates actual organic chango in the kidney. 

(&) Febrile Albuminuria. —Pyrexia, by whatever cause produced, may 
cause slight albuminuria. The presence of the albumin is due to slight 
changes in the glomeruli induced by the fever, such as cloudy swelling, which 
JSa&not he regarded as an organic lesion. It is extremely common, occurring 
in pfieumonia (in about 70 per cent of our cases), diphtheria, typhoid fever 
(abo|lt60 per cent of our cases), malaria, especially the anstivo-autumnal type, 
awfc even in the fever of acute tonsillitis. The amount of albumin is slight, 
and it usually disappears from the urino with the cessation of the fever. 
Hyaline and even epithelial casts accompany the condition. 

(c) ELemio Changes. —Purpura, scurvy, chronic poisoning by lead or 
mercury,'syphilis, leukaemia, and profound ameinia may be associated with 
slight albuminuria. Abnormal ingredients in tho blood, such as bile-pigment 
and sugar, may cause the passage of small amounts of albumin. 

, The transient albuminuria of pregnancy may belong to this ha-mic group, 
although in a majority of such cases there are changes in the renal tissue. 
Albumin may be found sometimes after the inhalation of ether or chloroform._ 

(d) Nervous System.— Albuminuria occurs in certain affections of the 
nervous system. This so-called neurotic albuminuria is seen after aniepilcptic 
seizure and in-apoplexy, tetanus, tjxophthalmic goitre, and injuries of the head. 

Albuminuria with Definite lesions of the Urinary Organs.— (g), Clongcs- 
tioiL.flf.ihe, kidney, either active, such as follows exposure to cold and is asso¬ 
ciated with the early stages of nepbvitis, or passive, due to obstructed outflow 
in disease of the heart or lungs, or to pressure on the renal vems by the preg¬ 


nant, uterus, or tumors. j- 

(h) Or ganic disease of the kidneys—acqte and chrome Brights disease, 
amyloidandWtdty'degcneration, suppurative nephritis, and tumors. 

" [^Tffcctions of tho pelvis, ureters, and bladder, when associated with 


the formation of pus. . ,.. ._, 

Teiti for Albumin.—Both morning and evening urine should lie examined, 
and in doubtful cases at least three specimens. ILturbid, the urine should be 
fitted, though turbidity from the urates is of no moment, since it disappears 

“ ZilSlSS ™ ™ i, bow 1. . t*t* - ■ Sftt- 

acid » then added H a A»dinc» «j™£> 
ing, it may be due to phosphates, which arc dissolved on the addition of an 
a °id. Persistence of the cloudiness indicates albumin. ^ +v e 

BsOeFsJut.-A small quantity of fuming nitric acid - poJ"* tto 

test-tube, andwith a pipette the urine is allowed to ]h J . • Dre8en t 

upon the add. At the line of junction of the two fli^s, if albumin i. present, 
a white r£t ia formed. This contact method is trustworthy, and, for the 
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routine clinical work, is probably the most satisfactory. A diffused haze, due 
to mucin (nucleo-albumin), is sometimes, seen just above ^he white ring of 
albumin; and. in very concentrated urines, or after the taking of balsamic 
remedies, a slight cloudiness may be due to urates or uric acid, which clears 
on heating or warming. A ..colore d... ring at the junction of tire acid and the 
uripe is due to. the oxidation of the coloring matters in the ui'rne. 

and .Acetic-acid Test. —Fill an orti marv tc»t- 
tube half full of urine, anjl add 5 or 6 cc. of potassium-ferrocyan Ae solution 
(1 in 20). Thoroughly mix the urine and reagent and add 10 to 16V drops of 
acetic acid. If albumin, be present, a cloudiness varying in degrem accord¬ 
ing to the amount of albumin will be produced. This is a very \ reliable 
test, as it precipitates all forms of albumin, acid and alkaline, but (foes not 
precipitate mucin, peptones, phosphates, urates, vegetable alkaloids, Nae^he 
pine acids. 

Sir William Roberts strongly recommends the magnesium-nitric test. One 
volume of strong nitric acid is mixed with five volumes of the saturated solu¬ 
tion of sulphate of magnesium. This is used in the same‘way as the nitric 
acid in Heller’s test 

Picric acid, introduced by George Johnson, is a delicate and useful test 
for albumin. A saturated solution is used and employed as in the contact 
method. It has been urged against this test that it throws down the mucin, 
peptones, and certain vegetable alkaloids, but these are dissolved by heat. 

For minute traces of albumin the trichloracetic acid may be used, or Mil¬ 
lard’s fluid, which is extremely delicate and consists of glacial carbolic.acid 
(96 per cent), 2 drachms; pure acetic acid, 7 drachms; liquor potassae, 2 ounces 
*6 drachms. 

A quantitative estimate of the albumin can be made by means of Eabacb's 
tube, but the rough method of heating and boiling a certain quantity of 
acidulated urine in a test-tube and allowing it to stand, is often employed. 
The depth of deposit can then be compared with the whole amount of urine, 
and the proportion is expressed as a mere trace, almost solid—one-fourth, one- 
half, and so on. This, of course, does not give an accurate indication of the 
proportion of albumin in the total quantity of urine. For the more elabo¬ 
rate methods the reader is referred to the works on urinalysis. 

The above tests refer entirely to serum-albumin. Other albuminous sub¬ 
stances occur, such as albumose, serum-globulin, peptones, and hemi-albunioe 
or propeton. They are not of much clinical importance. 

Albumosuria. —Traces of albumoses are found in the urine in many febrile 
diseases, as pneumonia, and in chronic suppuration, and have little clinical 
significance. 

Myelopathio Albumosuria, “ Kohle r’s disease .” is char a ct wis edhy multi¬ 
p le myelo mata with persistent excretion of what is known' as the Bence-Jo m* 
body, » proteid discovered by him in 1848. There are between thirty-five and 
forty cs*es on record (Anders and Boston, Lancet, 1903; Parkes Weber, M«I - 
Chir^pfans., vol. lxxxvi). Males above forty-yeara-ef age are usually affected. 
Afr^pence-Jones body doeSTHJt appear with other tumors of the bones. A* 
Egtft case which Lsaw with Hamburger, the persistent albumosuria may had 
Id the diagnosis of multiple myelomata before any bone tumors can be felt- 
The disease runs a fatal course. The simplest reaction i» white prscM- 
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tafe formed.Og. adding nitric acid to the urine; when boiled it disappears, to 
reappear, on cooling. As in one of Bradshaw’s cases, the urine may be of a 
milky white color when passed. 

Globulin rarely oecurs in the urine alone, but generally in association with 
serum-albumin. The latter is usually present in greater quantity, but in severe' 
organic renal disease and in diabetes Maguire has found that the projmrtion 
of globulin to albumin is often 2.5 to 1. Senator states that more globulin is 
present withthe lardaceous kidney than in other forms of nephritis. The 
clinical significance of globulin is the same as that of serum-albumin. 

Prognosis. —This depends, of course, entirely upon the cause. fFebrile 
albuminuria is transient, and in a majority of the eases depending upon 
haemic causes the condition disappears and leaves the kidneys intact. A trace 
of albumin in a man over forty, with or without, a few hyaline easts, is not 
of much significance, except as an indication that his kidneys, like his hair, 
are beginning to turn “ gray ” with age. In many instances the discovery is a 
positive advantage, as the man is made to realize, perhaps, for the first time 
that he has been living carelessly. I have discussed the question from this 
standpoint in a paper with the paradoxical title “ On the Advantages o'f a 
Trace of Albumin and a few Tube-casts in the Urine of Men over Fifty Years 
of Age” (N. Y. Med. Jour., vol. lxxiv). 

Thnjjersistence of a slight amount of albumin in young men without in¬ 
creased arterial tension is less serious, as even after continuing for years it 
may disappear. I have already spoken of the outlook in the so-called cyclic 
albuminuria. 

!■( P ractica lly in all cases the presence of albumin indicates a change of^ 
s ome sort, in the glomeruli, the nature, extent, and gravity of which it is" 
difficult-te estimate; so that other considerations, such as the presence of tube- 
casts, the existence of increased tension, the general condition of the patient, 
and the influence of digestion upon the albumin, must be carefully considered. 
S The physician is daily consulted as to the relation of albuminuria and 
Uf a AflnnTflTififl As his function is to protect the interests of the company, 
he should reject all cases in which albumin occurs in the urine. It is even 
doubtful if an exception should be made in young persons with transient 
albuminuria. Naturally, companies lay great stress upon the presence or 
absence of albumin, but in the most serious and fatal malady with which they 
have to deal—chronic interstitial nephritis—the albumin is often absent or 
transient, even when the disease is well developed. After the fortieth year, 
from a standpoint of life insurance, the state of the arteries and the blood 
pressure is far more important than the condition of the uri ne. 

With reference to the significance of albuminuria in adults, I quite agree 
with the following conclusions of F. C. Shattuck: . , 

(11 Renal albuminuria, as proved by the presence of both albumin and 
casts, is much more common in adults, quite apart from Bright s disease or 
any obvious source of renal irritation, than is generally suppose!. 

(21 The frequency increases steadily and progressively with advanCqj age. 

(3) This increase with age suggests the explanation that the albumt^gi% 

is often an indication of senile degeneration. , ., . 

(4) Though it can not be regarded as yet as absolutely proved, it is tugnqt 
Probable that faint traces of albumin and hyaline and finely granular dim 
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small diameter are often, especially in those past fifty years of age, of little 

no practical importance. 

B. C. Cabot’s studies also show that we have been laying altogether too 
inch stress on albumin and tube-casts as indicative of serious disease of the 
idneys. 

5. Pyuria {Pus in the Urine). 

Causes. — (1) Pyelitis and Pyelonephritis. —In largo abscesses of the 
idney, pyonephrosis, the pus may be intermittent, while in calculous and 
uberculous pyelitis the pyuria is usually continuous, though varying in in- 
ensity. In eases due to the colon or tubercle bacillus the urine is acid, in 
hose due to the proteus bacillus alkaline, while in the staphylococcus cases 
he urine is either less acid than normal, or alkaline. In the pyelitis and 
ayglpnephritis following cystitis the urine is alkaline or acid, depending upon 
he infecting micro-organism; more mucus, frequent micturition, and a pre¬ 
vious bladder history are aids in diagnosis. 

(2) CvaTinq.—The urine-is usually acid, especially in women, since the 
cokabacillus is a very common cause of these infections. The, pus and mucus 
are, mare ropy, and triple phosphate crystals are found in the freshly passed 
urine in the alkaline infections. 

(3) Uret hritis. particularly gonorrhoea. The pus appears first, is in 
small quantities, and there are signs ofTocal inflammation. 

(IIJb. LEUCobbhqsa the quantity of pus is usually small, and large flakes 
of—vaginal epithelium are numerous. In doubtful cases, when leucorrhces 
is present, the urine should be withdrawn through a catheter. 

(5) Bupture of Abscesses into the Urinary Passages.— In such case 
as pelvic or perilyplitio-ahscess there have been previous symptoms of pn 
formation. A large amount is passed within a short time, then the discharg 
stops abruptly or rapidly diminishes within a few days. 

Pus gives to the urine a white or yellowish-white appearance. On settling 
the sediment is sometimes ropy, the supernatant fluid usually turbid. In cast 
due to urea-decomposing microbes (proteus bacillus, various staphylococci) tl 
odor may be ammoniacal even in fresh urine. Examination with the micr< 
scope reveals tho presence of a large number of pus-corpuscles, which at 
usually, when the pus comes from the bladder, well formed; the protoplas' 
is granular, and often shows many translucent processes. 

The only sediment likely to be confounded with pus is that of the pho 
phates; but it is whiter and less dense, and is distinguished immediately I 
microscopical examination or by the addition of acid. 

With the pus there is always more or less epithelium from the blaiW 
and pelves of the kidneys, but since in these situations the forms of cells a 
practically identical, they afford no information as to the locality from whi 
the pus has come. 

The treatment of pus in the urine is considered under the conditions 
which it occurs. 

6. Chylurla—Non-pahasitio. 

Phis is a rare affection, occurring in temperate regions and unassocia 
with the FOameriimimrftt. The urine is of an opaque white color; it res 
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ties milk closely, is occasionally mixed with blood (hsematochyluria), and 
sometimes coagulates info & ium, jelly-like mass. In other instances there 
g at the bottom of the vessel a loose clot which may be distinctly blood-tinged. 
Under the microscope the turbidity seems to lie caused by nujjerous minute 
g ranules —more rarely oil droplets similar to those of milk. In Montreal l 
made the dissection in a case of thirteen years’ duration and could find no 
trace of parasites (see Hertz, Med.-Chir. Soc. Trans., 1907). 


7. Lxthdeia (Lithcemia; Lithic-acid Diathesis). 

The general relations of uric acid have already been considered in speak¬ 
ing of gout. 

Ooouxrenoe in the Urine. —The uric acid occurs in combination chiefly 
with ammonium and sodium, forming the acid urates. In smaller quan¬ 
tities are the potassium, calcium, and lithium salts. The uric acid may be 
separated from its bases and crystallizes in rhombs or prisms, which arc usu¬ 
ally of a deep red color, owing to the staining of the urinary pigments. The 
sediment formed is granular and the groups of crystals look like grains of 
Cayenne pepper. It is very important not to mistake a de|>osit of uric acid 
for an excess. The deposition of numerous grains in the urine within n few 
hours after passing is more likely to be duo to conditions which diminish the 
solvent power than to increase in the quantity. Of the, .conditions which 
c apae precip itation of the uric acid Roberts gives the following: “ (1) High 
acidity; (2) poverty in mineral salts; (3) low pigmentation; and (t) high 
percentage of uric acid.” The grade of acidity is probably the most impor¬ 
tant element. 

In health the weight of uric acid excreted tears a fairly constant ratio to 
the weight of urea eliminated. According to von Noorden, the average ratio 
is 1 to 50, while the average ratio of the nitrogen of uric acid to the totnl 
nitrogen eliminated in the urine is 1 to 70. In several of the cases of gout in 
my wards Futcher found that in the intervals between the acute arthritic 
attacks the uric acid was reduced to a much greater extent than the urea, 
so that the ratio of the former to the latter often varied between 1 to 300 up 
to (in one case) 1 to 1,500, a return to about the normal proportions occurring 


during the acute attacks. 

Mare, common is the precipitation of amorphous urates, fo rming , t he so “ 
called brjck^dust.-oe-lateritious deposit, which has a pinkish color, due to 
the pjsaenoa-of urinary pigment. It is composed chiefly of the acid sodium 
urates. It occurs particularly in very acid urine of a high specific gravity. 
Arffie urates are more soluble in warm solutions, they frequently deposit as 
(he urine cools. Here, too, the deposition does not necessarily, indeed usually 
does not, mean an excessive excretion, but the existence of conditions favormg 

the deposit. , , 

Lithamia. —In addition to what has already been said under gout, wo may 
consider here the hypothetical condition known asjithsemia, or the une-acid 
diattms. Murchison introduced the term to designate certain symptoms due, 
as he supposed, to functional disturbance of the liver. Not only have his 
v icws been widely adopted, but, as is so often the case w cn we g 
to ttaSLl ™Lpta« ot a»«, the ....fato Ue^ .1 th« 

We SO multiplied that some authors attribute to this cause a considerable fro- 
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portion of the ailments affecting the various systems of the body. Thus one 
writer enumerates not fewer than forty-one separate morbid conditions asso¬ 
ciated with lithamia, and one of them astigmatism against the rule! From 
our lack of knowledge of the mode of formation and elimination of uric acid 
it is very evident that the physiology of the subject must be widely extended 
before we are in a position to draw safe conclusions. Thus it is by no moans 
sure that, as MjudUfiBQj^pposed, t he essential de fect i« a. fnnrft j y pnl dis- 
or derof the liver, disturbing the metabolism of the albuminous ingredients, nor 
is it at all certain that the only offending substance is uric acid. In the 
present imperfect state of knowledge it is impossible with any clearness to 
define the pathology of the so-called uric-acid diathesis. We may say that 
certain symptoms arise in connection with defective food or tissue metabolism, 
more particularly of the nitrogenous elements. D eficien t, oxidation is prob- 
aljJxJhfiJUPgt essential factor in the process, with the result of the formation 
of less readily soluble and less readily eliminated products of retrograde meta¬ 
morphosis. This faulty-metabolism if long continued may lead to gout, with 

g iic deposits in the joints, acute inflammations, and arterial and renal’ dis- 
. In a large group of cases the disturbed metabolism produces high ten 
in the arteries (probably as a direct sequence of interference with the 
capillary circulation) and ultimately degenerations in various tissues, par 
ticularly the scleroses. 

Overeating and overdrinking, when combined with deficient muscular ex 
ereise^tie nt the basis of this nutritional disturbance. The symptoms which 
are believed to characterize the uric-acid diathesis have already been briefh 
treated of under the section on irregular gout, and the question of diet ant 
"exercise has also been there considered. 

8. Oxaluria. 

The discovery of calcium-oxalate crystals in the urine by Donn6 in 183! 
led to the description of the so-called oxalio-acid- diathesis. It is claimed tha 
all the oxalic acid found in the urine is taken into the body with the fo<x 
(Dunlop). In health none, or only a trace, is formed in the body. Tli 
amount fluctuates with the quantity of food taken, and is usually below K 
milligrammes daily (H. Baldwin). It seems to be formed in the body whei 
there is an absence of free hydrochloric acid in the gastric juice, and ii 
connection with excessive fermentation in the intestines. It never forms . 
heavy deposit, but the crystals—usually octahedral, rarely d uiuh-bg ll-ahaoci 
—collect in the mucus-cloud and on the sides of the vessel. 

When in excess and present for any considerable time, the condition i 
known as oxaluria, the chief interest of which is in the fact that the crystal 
may be deposited before the urine is voided, and form a calculus. It is hob 
by many that there is a special diathesis associated with its presence in exces 
and manifested clinically by dyspepsia, particularly the nervous form L irnts 
bility, depression of spirits, lassitude, and sometimes marked hypochondriasi* 
There may be in addition neuralgic pains and the general symptoms of neufiu 
thenia. The local and general symptoms are probably dependent upon som 
disturbance of metabolism of which the oxaluria is one of the manifests 
tions. It is a feature also in many gouty persons, and in the condition calle 
lithsemia. 
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!l. •Cystinukia. 

Stadtbagen claims that normal urine does not contain cystin, though Bau¬ 
mann and Goldmann succeeded in separating it in very small quantities from 
healthy urine as a benzoyl compound. It is associated with elimination of 
diamines both in the faeces and urine. It is very rarely met with, and its 
chief interest is owing to the fact that it may form calculi, sometimes in large 
numbers. It is a sort of chemical malformation (Oarrod), and its presence 
has been determined in many members of the same family. The condition 
appears sometimes to be hereditary. As it contains sulphur, it is thought to 
be formed from the taurin of the bile. The colorless hexagonal crystals aro 
very characteristic in appearance, and yet uric acid may assume the same 
form. Cystin is soluble in ammonia and reprecipitated by acetic acid. 


10. PlIOSPITATPRlA. 

The phosphoric acid is excreted from the body in combination with potas¬ 
sium, sodium, calcium, and maguesium, forming two classes, the alkaline 
phosphates of sodium and potassium and the earthy phosphates of lime and 
magnesia. The amount of phosphoric acid (P s 0 5 ) excreted in the twenty- 
four hours varies, according to Ilammarsten, between 1 and 5 grammes, with 
an average of 8.5 grammes. It is derived mainly from the phosphoric acid 
takananJJisJspd, but also in part as a decomposition product from nuclein, 
protagon, and lecithin. Of the alkaline phosphates, those in combination with 
socKmuare the most abundant. The alkaline phosphates of the urine are 
morejduiadani than the earthy phosphates. 

O f tba Par ity phosphates, those of lime are abundant, of magnesium scanty. 
In urine which has undergone the ammoniacal fermentation, either inside 
or outside the body, there is in addition tho ammonio-magnesiuin or triple 
phosphate, which occurs in triangular prisms or in feathery or stellate crys¬ 
tals; hence tho term given to this form of sfcel lnr phospha te s . The -earthy 
phosphates-occur as a sediment in the urine when the alkalinity is due to a 
fixedalkali, or under certain circumstances the deposit may take place within 
the bladder, and then the phosphates are passed at the end of micturition as 
a whitish fluid, which is popularly confounded with spermatorrhma. Accent 
study of these eases with symptoms of neurasthenia and a phosphate sediment 
in the fresh urine would indicate an abnormality in the calcium metabolism, 
an absolute increase of this with a decrease of the phosphoric acid. I he cal¬ 
cium phosphate may be precipitated by heat and produce a cloudiness.which 
may be mistaken for albumin, but is at once dissolved u^n nudcnig the i n 
acid. This condition is very frequentJlLpfira n ns s uffer i n g from dyspepsia 
from TCRUtar of „T,v kind. The phosphates may be in great excess, rising in 
thTtS%Sm to from 7 to whme^the nmuml 

amount is not more than 2.5 grammes. And, lastly* the- P . 
deposited in urine which has undergone decomposition, m which. 

ammonia from the urea combines with the magnesium phosphateforming 

«»wpie ^Thi.iaauna.m a- 5-“irrssL 
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that a deposit does not necessarily mean an excess, to determine which a 
careful analysis of the twenty-four hours’ secretion should Iks made. II h iN 
long been thought that there is a relation between the activity of the nme- 
tissues and the output of phosphoric acid; but the question can not yet be ion- 
sidered settled. The amount is increased in wasting diseases, such as phtlii- 
sis, acute yellow atrophy of the liver, leukemia, and severe anaemia, whereas 
it is diminished in'aeute diseases and during pregnancy. 

In a condition termed by Tessior, Ralfc, and others, phnsphatin fl isWa, 
there are polyuria, thirst, emaciation, and a great increase in the excretion 
of phosphates, which may be as much as from 7 to St .grammes in the dar. 
The urine is usually acid and free from Bugar; the patients are nervous; in 
some instances sugar has been present in the urine, and in others it subse¬ 
quently makes its appearance. 

11. Indioanubia. 

The substance in the urine which has received this name is the indoxyl- 
sulphate of potassium, in which form it appears in the urine and is color¬ 
less. When concentrated acids or strong oxidising agents are added to the 
urine, this substance is decomposed and the indigo set free. It is present only 
in small quantities in healthy urine. It is derived from the indol, a product 
formed in the intestine by the decomposition of the albumin under the influ¬ 
ence of bacteria. When absorbed, this is oxidized in the tissues to inflow I, 
which combines with the potassium sulphate, forming the above-named rub- 
stanco. 

The quantity of indican is diminished on a milk (and a Kefir) diet. It 
is increased in all wasting diseases, as carcinoma, and whenever., any large 
quantities of albuminous substances arc undergoing rapid decomposition,^ 
in the severer forms of peritonitis and empyema. It is not usually increased in 
constipation, although it may bo present in large amounts with no other dis¬ 
coverable cause, but is met with in ileus, particularly in obstruction of the 
small intestine. Indiean has occasionally been found in«ealeuli. Though, us 
a rule, the urine is colorless when passed, there are instances in which the 
decomposition has taken place within the body, and a blue color has Imhoi 
noticed immediately after the urine was voided. Sometimes, too, in alka¬ 
line urine on exposure there is a bluish film on the surface. Methylen e-blur, 
a coloring matter for candy, etc., must be excluded. * 

To test for indiean, place 4 or 5 cc. of nitric or hydrochloric acid in a 
test-tube; - boll, and 'add an equal quantity of urine. A bluish ring develops 
at the point of contact. Add 1 or 2 ec. of chloroform and shake the tot- 
tube; on separation the chloroform has a violet or bluish color due to the 
presence of indiean. Obermayer’s reagent is also good. 

12. Mblanueia. 

Black urine may be dark when passed or may become so later. In the 
following conditions melanuria may occur: (1). Jaundice. Only in very 
chronic cases of deeply bronzed icterus do we see the urine quite dark, due to 
the presence of large quantities of biliverdin. (2) Hematuria and hemo¬ 
globinuria. Here it is a matter of the exaggeration of the smoky tint due to 
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the presence of blood in various quantities. (:i) lla’uintoporphyriuuria, in 
which the-oolor ranges from a dark pink to blackness. The presence of the 
hiematoporphyrin is_due to the toxic action of sulphonal or its allies, and 
occurs when the drug has been taken for long periods. (4) Melunuria, in 
which the iifine has, as a rule, the normal color when passed, and on 
standing becomes black as ink. In some instances it is black 1 when passed. 
Melanuria of this type only occurs with the presence of melanotic tumors. 
(5) Alkaptonuria and ochrono sis. (See section on Alkaptonuria.) (<i) ln- 
dtcanuria. When rich in indoxyl sulphate the urine is brow n in color, or 
becomes so after standing, due to the oxidation products of indol. This is by 
far the most common cause of black urine, and in any disease leading to an 
abundant secretion of indican, as in intestinal obstruction, etc., black urine 
may be passed. As Garrod suggests, it is probable that the black urine in 
eases of tuberculosis is of an allied nature. (1) After certain articles of 
diet and drugs. Some dark-colored vegetable pigments, as black cherries 
and plums and bilberries, cause darkening of the urine. Resorcin may do the 
same. Carboluria is by no means uncommon, and was frequently seen in the 
days oflhe antiseptic spray. It has been ascribed to hydrochinone formed 
from phenol. Njipthalene, ercasote, and the salicylates may cau-e darken¬ 
ing of the urine, or even blackhSss. For a full consideration of the subject 
(/black urine, see A. E. Garrod, The Practitioner, March, limi. 


13. AuKArTONUBIA AND Ocll UONOSIS. 

“Alkaptonuria is not the manifestation of a disease, but is rather of the 
nature of an alternative course of metabolism, harmless and usually congen¬ 
ital and lifelong” (Garrod). Of 10 known examples, 1!) occurred in seven 
families, and several were the offspring of first cousins (Garrod). There arc 
two pointB of clinical interest. The alkapton urine reduces Folding's solution, 
and diabetes may lie suggested, but it does not ferment, and it is optically 
inactive. The linen may be stained by the urine, which in some cases is dark 
when passed. In 1800 Virchow recorded a case of blackening of the carti¬ 
lages and ligaments—ochronosis. Cases have since liecn described post mor¬ 
tem. In my cases the cartilages of the ear were blackened, the sclerotic* were 
stained a brownish-black color, and in one there was a Imtlerlly-sliaped paid, 
of ebony black pigmentation of the skin of the nose and cheeks. A chrome 
arthritis usually accompanies the condition, and in my eases (hrot a rs 
was a curious “goose-gait,” due to a bend in the lumbar region. 
and Meyer conclude that alkaptonuria is an anomaly of motalmliMii w 
eu rctionin" the urine of intermediate products. These arc aromatic 
iimiiogSntlMc and uroleucic acid, and originate from the destruction 
albuminous elements of the food and of the organs. 

14. PNBUMATUIIIA. 



Gas may be passed with the urine— . , . . , „ „„ 

O-After mechanical introduction of air in vesical irrigation or rysto- 

i( "|iic examination in the knee-elbow position. th t i - 

a-A.. result of the introduction of gas-forming organ-sms e " 

ration or other operation. Glycosuria has been present in a majority of tho 
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cases. Theyeast fungus, the colon bacillus^ and the bacillus ac|»gfiftes.,up- 
sulatus haveoeeh found. 

3. in cases of vesiccMmteric fistula. 

In gas production within the bladder the symptom s are those of a gold 
cystitis, with the passage of gas at the end of micturition, sometimes with" 
a loud sound.* The diagnosis is readily made by causing the patient to urinate 
in a bath or by plunging the end of the catheter under water.' 

15. Otheb Substances. 

T.rpnaiA—Fat in the urine, or lipuria, occu rs, according to Halliburton, 
first, without disease of the kidneys, as in excess of fat in the food, after the 
administration of cod-liver oil/ip,fat embolism occurring after fractures,,in 
the fatty degeneration in phosphorus poisoning^ in prolonged sxippuratign, as 
in phthisis and pyaemia/ ip, the lipaemia of diabetes mcliitus; secondl y, with dis¬ 
ease of the kidneys, as in the fatty stage of chronic Bright’s disease, in which 
fat casts are sometimes present, and, according to Ebstein, in pyonephrosis; 
ind, thirdly, in the affection known as chyluria. The urine is usually turbid, 
but there may be fat drops as well, and fatty crystals have been found. 

Libmuuubia is a term applied by von Jaksch to the condition in which 
there are volatile fatty acids in the urine, such as acetic, butyric, formic, and 
propionic acid. 

Acetonubia.— Yon Jaksch distinguishes the following fai-rp^ p| jathnlny- 
ical_aceiowiria:iThe febrile, the diabetic,'the acctonuria with certain forms 
of cancer, the forni,associated with inanition,, acctonuria in psychoses, anil 
the acetonuria which results from auto-intoxication. It is doubtful, howeu’r, 
whether the symptoms in these are really due to the acetone. It may be the 
substances from which this is formed, particularly the diacctic acid or the 
8-oxy-butyric acid. The odor of the acetone may be marked in the breath 
and evident in the urine. The tests have been given in the section on diabetes. 

Diacktio acid is probably never present in the urine in health. With 
a solution of ferric chloride it gives a Burgundy-red color. A similar reac¬ 
tion is given by acetic, formic, and oxy-butyric acids; it may be present in 
the urine of patients who are taking antipyrin, thallin, and the salicylates. 
Hammarsten states that if the reaction be due to the presence of diacetic acid, 
it will not be obtained in carrying out the test with a second specimen of urine 
which has been boiled and allowed to cool. The ethereal extract of the acidu¬ 
lated urine gives the reaction if diacetic acid be present, whereas the other 
substances which may be mistaken for diacetic acid are insoluble in ether. 

ft-oxY-BUTYRio acid is believed by Stodelmann, Kiilz, and Minkowski to 
be tHe cause of diabetic- coma. It is a product of the decomposition of the 
tissue albumins, and from it diacetic acid is readily formed by oxidation. Its 
tests have already been given. 

Qtaiaria and-glycosuria have already been considered under/jaundice and 

[digbstaa. 

Hjbma topobphybin occasionally occurs in the urine. It was first recog¬ 
nized by Hoppe-Seyler. Nencki and Sieler determined its exact formula, - 
the former demonstrated that the only chemical difference between htem " 1,1 
and htematoporphyrin is that the latter is simply hsematin free from iron, h 
has been found in the urine^in pulmonary tuberculosis, pleurisy with'effu- ,,u > 
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acute rheumatism, load poisoning and intestinal luemorrliages. This pjg- 
uieut has been found very frequently after tlie administration of sulphonal 
and sometimes imparts a very dark color to the urine. 


V. UBJEMIA. 

Definition. A toxaemia developing in (he course of nephritis or in con¬ 
ditions associated with amiria. The nature of the poison or poisons is as yet 
mtknown, whether they are the retained normal products or the products'of 
an abnormal metabolism. 

Theories of Uraemia.—Fl’he view most widely held is that uncmia is due to 

the accumulation in the blood of excrement it ions material—body poisons_ 

fliich should be thrown otr by the kidneys. “ If, however, from any cause. 

S organs make default, or if there be any prolonged obstruction to the 
Wt of urine, accumulation of some or of all the poisons takes place, and 
^ the characteristic symptoms are manifested, but the accumulation may be verv 
slo^ and the earlier symptoms, corresponding to the comparatively small 
dose of poison, may be very slight; yet they are in kind, though not. in degree, 
as indicative of uncmia as are the more alarming, which appear toward the 
end, and to which alone (he name uncmia is often given ”, (Carter). Herter 
and others have shown that the toxicity of the blood-serum in iinemie states is 
increased. The part played by urea itself, by the salts, and by the nitrogenous 
extractives has not been determined. 

• Another view is that uncmia depends on the products of an abnormal 
metabolism. Brown-Sequard suggested that the kidney lias an internal secre¬ 
tion, and it is urged that the symptoms of uncmia are due to its disturbance. 
Bradford’s experiments show that the kidneys do influence profoundly the 
metabolism of the tissues of the body, particularly of the muscles. If more than 
two-thirds of the total kidney weight he removed, there is an extraordinary 
increase in the production of urea and of the nitrogenous bodies of the ereatin 
class. He favors this view, hut acknowledges that we are si ill ignorant of the 
nature of the poison. From a careful study of (lie question, Hughes and 
Carter concluded that the poison was an albuminous product quite different 
from anything in normal urine. In Bradford's (ioulslonian Jxietures (18!)H) 
"ill be found a full discussion of the question. 

Traubc believed that the symptoms of uncmia, particularly the coma and 
convulsions, were due to localized oedema of the brain. 

Symptoms. —Clinically, we may recognize latent, acuta, and chronic forms 
"f uncmia. The latent form has been considered under the section on anuria. 
■U;ute^|jnemia may arise in any form of nephritis. Jt is more common in 
the pos^febrile varieties. Bradford thinks that it is specially associated with 
11 form of contracted white kidney in young subjects. Chronic forms of 
'uwmia are more frequent in the arterio-sclerotie and granular kidney. For 
convenience the symptoms of uncmia may bo described under cerebral, dysp- 
nmic, and gastro-intestinal manifestations. 

Among the Cerebral symptoms of uraemia may be described: 

(a) Mania .—This may come on abruptly in an individual who has shown 
no previous indications of mental trouble, and who may not be known to 
have Bright’s disease. In a remarkable case of this kind which came under 
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my observation the patient became suddenly maniacal and died in six days. 
Mgre commonly the delirium is less violent, but the phtient is noisy, talka¬ 
tive, restless, and sleepless. 

(&) Delusional Insanity (Folie Brightique). —Cases are by no means un¬ 
common, and excellent clinical reports have been issued on the subject, from 
several of the asylums, particularly by Bremer, Christian, and Aliee Bennett. 
Delusions of persecution are common. One of iny cases committed suicide by 
jumping out of a window. The condition is of interest medico-legally because 
of its bearing on testamentary capacity. Profound melancholia may also 
supervene. 

(c) Convulsions. —These may come oh unexpectedly or be preceded by 
pain in the head and restlessness. The attacks may be general and identical 

♦with those of ordinary epilepsy, though the initial cry may not be present. 
The.fits may recur rapidly, and in. the interval the patient is usually uncon¬ 
scious. Sometimes the temperature is elevated, but more frequently it is de¬ 
pressed, and may sink rapidly after the attack. Local or Jacksonian epilepsy 
may occur in most characteristic form in uraemia. A remarkable sequence of 
the convulsions is blindness —urwmic amaurosis —which may persist for sev¬ 
eral days. This, however, may occur apart from the convulsions. It usually 
passes off in a day or two. There are, as a rule, no ophthal moscopie*changw. 
Sometimes uraemic deafness supervenes, and is probably also a cerebral mani¬ 
festation. It may also occur in connection with persistent headache, nausea, 
and other ga stric sym ptoms. 

(d) Coma. —Unconsciousness invariably accompanies the general convul¬ 
sions, but a coma may develop gradually without any convulsive seizures. Fre- 
quently it is preceded by headache, and the patient gradually becomes dull 
and apathetic. In these cases there may have been no previous indications of 
renal disease, and unless the urine is examined the nature of the case may l« 
overlooked. Twitchinga of the muscles occur, particularly in the-faefijmd 
hands, but there are many cases of coma in which the muscles arc not involved. 
In some of these cases a condition of torpor persists for weeks or even months. 
The-ioague is usually fjuied and the breath very foul and heavy. 

( c ) Local-Palsies. —In the course of chronic Bright’s disease hemiplegia 
or monoplegia may come on spontaneously or follow a convulsion, and p<>-t 
mortem no gross lesions of the brain be found, but only a localized or diffused 
cedema. These cases, which are not very uncommon, may simulate almost every 
form of organic paralysis of cerebral origin. 

(J} Of other cerebral symptoms, headache is important. It is most 
of teg. .occipital-and extends to the neck. It may be an early feature and asso¬ 
ciated with giddiness. Other nervous symptoms of uraemia are intanaa-itailing 
of the skin, numbness and tingling in the fingers, and cramps in the muscles 
of the calves, particularly at night. An erythema may be present. 

Uremic dyspnoea is classified by Palmer Howard as follows: (1) Con- 
tmunus-dyspacea; (2) paroxysmal dyspnoea; (3) hoth typey alternating- anil 
(4) Gbeyae-Stokea breathing. The attacks of dyspnoea are most commonly 
nocturnal; the patient may sit up, gasp for breath, and evince as much di¬ 
tress as in true asthma. Occasionally the breathing is noisy and stridulou-- 
The Cheyne-Stokes type may persist for weeks, and is not necessarily associated 
with coma. I have Been it in a man who travelled over a hundred miles is 
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consult a physician. In another instance a patient, up and about, could when 
at meals feed himself only in the apnoea period. Though usually of serifctu 
omen and occurring with coma and other symptoms, recovery may follow 
even after persistence for weeks or even months. 

•The testinal manifestations of uremia often set in with abrupt¬ 

ness. Uncontrollable vomiting may come on and its cause be quite unrecog¬ 
nizable. A young married woman was admitted to my wards in the Montreal 
General Hospital with persistent vomiting of four or five days' dtirution. 
T&ftJltyiC. was slightly albuminous, but she had none of the usual signs of 
Uremia, and the case was not regarded as one of Bright’s disease. The vom- 
i ting persiste d and caused death. The post mortem showed extensive sclero¬ 
sis of feoth kidneys. The attacks may be preceded by nausea and may be asso-. ( 
dated with diarrhoea. In some instances the diarrhma may come on without 
the vomiting; sometimes it is profuse and associated with an intense catarrhal 
or even diphtheritic inflammation of the colon. 

A special ubcumic stomatitis has been described (Baric) in which the 
mucosa of the lips, gums, and tongue is swollen and erythematous. The suliva 
may be increased, and there is difficulty in swallowing and in mastication. 
Tiro tongue is usually very foul and the breath heavy and fetid. A cutaneous 
erythema may occur and a remarkable urea “ frost " on the skin. 

Fever is not uncommon in uremic states, and may occur with the acute 
nephritis, with the complications, and as a manifestation of the uremia itself 
(Stengel). 

Very many patients with chronic uremia succumb to what 1 have called 
terminal infections—acute peritonitis, pericarditis, pleurisy, meningitis, or 
endocarditis. 

Diagnosis.—Herter calls attention to the value of the clinical determina¬ 
tion of the urea in the blood (for which purpose only a few cubic centimetres 
are required) as an index of the degree of renal inadequacy, (tryoscopy, the 
electrical conductivity of blood and urine, also the methylene blue, potassium 
iodide, salicylic-acid tests have been employed in the hope of testing the func¬ 
tional ability of the kidneys. The result has been that while in some cases 
of uremia one finds the expected accumulation of urea and ions in the 
Wood, in others the kidneys are, judged by these tests, normal. In some 
cases of nephritis without any signs of uremia the kidneys are apparently 
ns insufficient as the worst uremia cases. In but 2 of 9f> casus could the urea 
determination have been of any value in predicting uremia, and equal drops 
in the urea occurred without this symptom (Emerson). 

It is still common to depend on the urea estimation as of service in fore¬ 
telling an uremia, but in the 96 cases of nephritis with uremia in iny wards 
in but 2 cases was it of any real value. 

Uremia may be confounded with: 

(a) Cerebra l lesions, such as haemo rrhag e, meningitis, or exes.tumor. In 
apoplexy," which is so commonly associated with kidney disease and stiff arte- 
ftesf’niff sudden.Jo 68 of consciousness, particularly if with convulsions, may 
^mutate"a uremic attack; but the.mode of onset, the existence of complete 
beiniplegia, with cni?j 1 , g < it 0 deviation of the eyes, suggest hicrnorrhage. As 
already noted, there are cases of uremic hemiplegia or monoplegia which can 
not be separated from those of organic lesion and which post mortem show 
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no trace of coarse disease of the brain. I know of an instance in which a coin 
saltation was held upon the propriety of operation in a case of hemiplegia 
believed to be due to subdural haemorrhage which post mortem was shown to 
be uraemic. Indeed, in some of these cases it is quite impossible to distinguish 
between the two conditions. So, too, cases of meningitis, in a condition of. 
deep coma, with perhaps slight fever, furred tongue, but without localizing^ 
symptoms, may readily be confounded with uraemia. 

(b) With pertain infootipn^jareggAg Uraemia may persist for weeks or 
months and the patient lies in a condition of torpor or even unconsciousness, 
with a heavily coated, perhaps dry, tongue, muscular twitchings, a rapid, feeble 
pulse, with slight fever. This state not unnaturally suggests the existence of 
one of the infectious diseases. Cases of the kind are not uncommon, and I 
have known them to be mistaken for typhoid fever and for mili ary tnheronl osi- 

(c) Uraemic coma may be confounded with poisoning by alcohol or opium. 

opium poisoning the pupils Are contracted; in alcoholism they arqjnore 

commonly dilated. In urtemia they are not constant; they may be either 
widely dilated or of medium size. The examination of the eye-ground Should 
be made to determine the presence or absence of albuminuric retinitis. The 
urine should be drawn off and examined. The odor of the breath sometimes 
gives an important hint. 

The condition of the heart and arteries should also be taken into account. 
Sudden uraemic coma is more common in the chronic interstitial nephritis. 
The character of the delirium in alcoholism is sometimes important, and the 
coma is not so deep as in uraemia or opium poisoning. It may for a time Ik; 
impossible to determine whether the condition is due to uraemia, profound, 
alcoholism, or haemorrhage into the pons Varolii. 

And Jastly, in connection with sudden coma, it is to be remembered that 
insensibility may occur after prolonged muscular exertion, as after running 
a ten-mile race. In some instances unconsciousness has come on rapidly with 
stertorous breathing and dilated pupils. Cases have occurred under conditions 
in which sun-stroke could be excluded; and Poore, who reports a case in the 
Lancet (1894), considers that the condition is due to the too rapid accumu¬ 
lation of waste products in the blood, and to hyperpyrexia from suspension of 
sweating. 

The treatment will be considered under Chronic Bright’s Disease. 

VI. ACUTE BRIGHT'S DISEASE. 

Definition. —Acute diffuse nephritis, due to the action of cold or of toxic 
agents upon the kidneys. 

In all instances changes exist in the epithelial, vascular, and intertubular 
tissues, which vary in intensity in different forms; hence writers have de¬ 
scribed a tubular, a glomerular, and an acute interstitial nephritis. Delaliold 
recognizes acute ex udative and acute productive forms, the latter characterised 
by proliferation of the connective-tissue stroma and of the cells of the Mal¬ 
pighian tufts. 

Etiology. —The following are the principal causes of acute nephritis: 

(1) Cold. Exposure to cold and wet is one of the most common cam** 
It is particularly prone to follow exposure after a drinking-bout 
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(2) Tlic_pflitfOJUj of the specific fevers, particularly scarlet fever, less com¬ 
monly typhoid fover, measles, diphtheria, small-pox, chicken-pox. malaria, 
cholera, yellow fever, meningitis, and, very rarely, dysentery. Acute nephritis 
may be associated with syphilis and with acute tuberculosis, particularly the 
former, to which Bradford has recently called attention as an important cause. 
He suggests that many of the idiopathic cases and those ascribed to cold may 
be at syphilitic origin. It may also occur in scplicirmia and in acute ton¬ 
sillitis. In exudative erythema and the allied purpuric affections acute 
nephritis is not uncommon. Among 1,833 cases of malaria at the .Johns 
Hopkins Hospital there were 26 of nephritis (Thayer). 

(3) TJaxic agents, such as turpentine, cantharides, potassium chlorate, 
and earholic acid may cause an acute congestion which sometimes terminates 
in nephritis. Alcohol probably never excites an acute nephritis. 

(4) Pregnancy, in which the condition is thought by some to result from 
comprasaion-of the renal veins, although this is not yet finally settled. The 
condition may in reality be due to toxic products as yet undetermined. 

(fi) Acute nephritis occurs occasionally in connection with extensive lesions 
of the skin, as in bums or in chronic skin-diseases, and also after trauma. It 
may’follow operations on the kidney. 

Morbid Anatomy.—The kidneys may present to the naked eye in mild 
cases no evident alterations. When seen early in more severe forms the organs 
are congested, swollen, dark, and on section may drip blood. Bright’s original 
description is as follows: 

“ The kidneys . . . stripped easily out of their investing membrano, 
were large and less firm than they often are, of the darkest chocolate color, 
interspersed with a few white points, and a great number nearly black; and 
this, with a little tinge of rod in parts, gave the appearance of a polished fine¬ 
grained porphyry or greenstone. . . . On (section) these colors were found 
to pervade the whole cortical part; but the natural striated appearance was 
not lost, and the external part of each mass of tubuli was particularly dark 
... a very considerable quantity of blood oozed from the kidney, showing 
a most unusual accumulation in the organ.” 

In other instances the surface is pale and mottled, the capsule strips off 
readily, and the cortex is swollen, turbid, and of a grayish-red color, whilo 
the pyramids have an intense beefy-red tint. The glomeruli in some instances 
stand out plainly, being deeply swollen and congested; in other instances they 
arc pale. 

Histology.—The histology may be thus summarized: (a) Glomerular 
changes. In a majority of the cases of nephritis due to toxic agents, which 
reach the kidney through the blood-vessels, the tufts suffer first, and there is 
either an a cute in tracapillarv glomerulitis, in which the capillaries become 
(filed with pells and thrombi, or involvement of the epithelium of the tuft and 
of Bowman’s capsule, the cavity of which contains leucocytes and red blood- 
°°i puscles. Hyaline degeneration of the - contents and of the wall# of the 
oapillaries of the tuft is an extremely common event. Thesa processes are 
Perhaps best marked in scarlatinal nephritis. There may be proliferation 
»bont Bowman’s capsule. These changes interfere with the circulation in the 
tufts and seriously influence the nutrition of the tubular structures beyond 
them. 
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( b) The alterations in the tubular epithelium consist, in.rlnnilj’ NwaUuig. 

fatty_cliange, and hyalins d ii j. ."T 4 '"" In the convoluted tubules, ■ tin- 

accumulation of altered cells with leucocytes and blood-corpuscles causes tin- 
enlargement and swelling of the organ. The epithelial cells lose their 
striation, the nuclei are obscured, and hyaline droplets often accumulate in 
them. 

(c) Interstitial changes. In the milder forms a. nimpln inflammat ory 
exudate—scrum mixed with leucocytes and red blood-corpuscles—exists be¬ 
tween the tubules. In severer cases areas of small-celled infiltration occur 
about the capsules and between the convoluted tubes. These changes may 
bo wide-spread and uniform throughout the organs or more intense in certain 
regions. 

Councilman has described an acute interstitial nephritis occurring chiefly 
in children after fevers, characterised by the presence of cells similar to tho*p 
described by Unna as plasma cells. lie thinks that these cells are formed in 
other organs, chiefly the spleen and bone marrow, and are carried to the 
kidneys in the blood-current. 

Symptoms.—‘-The upset is usually sudden, and whs& the nephritis follows 
cjjg, dropsy may be noticed within twenty-four hours.' After fevers the onset 
is lesambiupt, but the patient gradually becomes pftle and a puffmcas.al the 
face or swelling of the ankles is first noticed. In child ren there may at the 
outset be-,convulsions. < Chilliness or rigors initiate the attack in a-limited 
number of cases. £pain in the back^-nauaea, and vomiting may bo present. 
Tlje fever is variable. Many cases in adults have no rise in temperature. In 
young children with nephritis from cold or scarlet fever the temperature may. 
for a few days, range from 101° to 103°. 

i .The most characteristic symptoms are the urinary^changes. There may 
at £rst be suppression •} more commonly the urine is scanty, hi ghly color ed, 
and contains blood, albumin, and tube-casts. The quantity is reduced and 
only 4 or 5 ounces may be passed in the twenty-four hours; the specific gia'- 
ity is high—1,025, or even more; the'color varies from a smoky to a deep 
porter color, but is seldom bright red. -On. standing there is a heavy deposit: 
microscopically there are blood--corpuscles, epithelium from the urinary. I'"- 
sages, and hyaline, blood, and epithelial tube-casts. The alb um i n is abundant, 
forming a curdy, thick precipitate. The largest amounts of albumin are seen 
in.the early acute nephritis of syphilis. In Hoffmann’s case this reached 
per cent. The totaL excretion of urea Ja. reduced, though the percentage i» 

high. . 

* Atuemia is an early and marked symptom. In cases of extensive, drop'.'- 
effusion may take place into the pleurae and pciitojjjBum. There are e.i-ej 
of scarlatinal nephritis in which the dropsy of.the extremities is trivial ."w 
effusion into the pleurae extensive. The lungs may become {edematous. •“ 
rafe"ca8es there is oe dema of the glottis! -.Epistaxis may occur oif^utano ms 
ecchymoses may develop in the course of the disease. 

’' The pulse may be hard, the tension increased, and the second sound m 
the aortic area accentuated. Occasionally dilatation of the heart comes on 
rapidly and may cause sudden death (Goodhart)XThe skiu.is.dry and it » ,a T 
be difficult to induce sweating. 

t 1 Uremic symptoms occur in a limited number of eases, either at the otK 
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with_6Bjipression, more commonly later in (lie disease./ Ocular changes are 
wt_ 80 _common in acute as in chronic Bright’s disease,-.but haanorrhagic 
retinitis may occur and occasionally papillitis. 

The course of acute Bright’s disease varies considerably. The description 
just given is of the form which most commonly follows cold or scarlet fever. 
In many of the febrile cases dropsy is not a prominent syjnptom, and the 
diagnosis rests rather with the examination of the urine. Moreover, the con¬ 
dition may be transient and less serious. In other cases, as in the acute 
nephritis of typhoid fever, there may be luematuria and pronounced signs of 
interference with the renal function. The most intense acute nephritis may 
exist without anasarca. 

In scarlatinal nephritis, in which the glomeruli are most seriously affected, 
suppression of the urine may be an early symptom, the <lro|isy is apt to lie 
extreme, and unemic manifestations are common. Acute Bright's disease in 
children, however, may set in very insidiously and lie associated with transient 
or slight oedema, and the symptoms may point rather to affection of the 
digestive system or to brain-disease. 

Diagnosis.—It is very im]iortant to liear in mind that the most serious 
involvement, of the kidneys may lie manifested only by slight ualema uf.tlie 
fggt or puffiness of the eyelids, without impairment of the general health. On 
the other hand from the urine alone a diagnosis can not lie made with cer¬ 
tainty since simple cloudy, swelling, and circulatory changes may cause a simi¬ 
lar condition of urine. The first indication of trouble may be a anemic con¬ 
vulsion. This is particularly the case in the acute nephritis of pregnancy, and 
it is a good rule for the practitioner, when engaged to at lend a case, invariably 
to ask that during the seventh and eighth months the urine should occasional!/’ 
be sent for examination. 

In nephritis from cold and in scarlet fever the symptoms arc usually 
marked and the diagnosis is rarely in doubt. Ah already mentioned, every 
case in which albumin is present must not be called acute Bright’s disease, 
not even if-tube-casta be present. Thus the common febrile albuminuria, 
although it represents the first link in the chain of events leading to acute 
Bright’s disease, should not be placed in the same category. 

There are occasional cases of acute Bright’s disease with anasarca, in 
which albumin is either absent or present only as a trace. This is a rare 
condition. Tube-casts arc usually found, and the absence of albumin is rarely 
permanent. The urine may be reduced in amount. 

The character of the casts is of use in the diagnosis of the form of 
Bright 1 *disease, but scarcely of such extreme value as has lieen slnted. Thus, 
the hyaline and granular-casts are common to all varieties. I The blood and 
.^epithelial casts, particularly those made up of leucocytes, are most common 
in the acute cases. 

Prognosis. —The outlook varies somewhat with the cause of the disease. 

' Recoveries in the form following exposure to cold are much more frequent 
than after scarlatinal nephritis. In younger children the mortality is high, 
amounting to at least one-third of the cases. Serious .synmtfljns are low 
arterial tension, the occurrence of uraemia, and effusion into the serous sacs. 
The persistence of the dropsy after the first month, intense pallor, and a large 
amount of albumin indicate the possibility of the disease tiecoming chronic. 

45 
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For some months after the disappearance of the dropsy there may be traces 
of albumin and a few tube-casts. • 

In a case of scarlatinal nephritis, if the progress is favorable, the dropsy 
diminishes in a week or ten days, the urine increases, the albumin lessens, 
and by the end of a month the dropsy has disappeared and-the urine is nearly 
free. IiLvery young children the course may be rapid, and I have known the 
urine to be free from albumin in the fourth week. Other cases are more 
insidious, and though the dropsy may disappear, the albumin persists in the 
urine, the antenna is marked, and the condition becomes chronic, or, after 
several recurrences of the dropsy, improves and complete recovery takes place. 

Treatment. —The patient should bain bed and there remain until all 
traces of the disease have disappeared. As sweating plays such an important 
part in the treatment, it is well, if possible, to accustom the patient to 
blankets. He should also be clad in thin Canton flannel. 

The diet should consist of milk or butter-milk, gruels made of arrow-root 
or oatmeal, barlfiyjwater, and, if necessary, beeliea and chicken broth. It is 
better, if possible, to confine the patient to a strictly milk diet. As. conva¬ 
lescence is established, bread and butter, lettuce, watercress, grapes, oranges, 
and other fruits may be given. Meats should be used very sparingly. As 
there is marked retention of the chlorides, which seem to bear a relation to the 
dropsy, salt should be withheld. 

The patient should drink freely of alkaline mineral waters, ordinary water, 
or lemonade. The fluids keep the kidneys flushed and wash out the debrit 
from the tubes. A useful drink is a drachm of cream of tartar in a pint of 
boiling water, to which may be added the juice of half a lemon and a little 
iugar. Taken when cold, this is a pleasant and satisfactory diluent drink. 

No remedies, so far as known, control directly the changes which are going 
on in the kidneys. The indications are: (1) To give the excretory function of 
the kidney rest by utilizing tie skin and the bowels, in the hope that tin* 
natural processes may be sufficient to effect a cure; (2) to meet the symptoms 
as they arise. 

In a case of scarlet fever it may occasionally be possible to avert an attack, 
the premonitory symptoms of which are marked increase in the arterial tension 
and the presence of blood coloring matter in the urine (Mahomed). An 
active saline cathartic may'completely relieve this condition. 

At JJje onset, when there is pain in the bach or hsematuria, the Tuque! in 
cautery or the dry or wet cups give relief. The last should not be used in 
children. - Warm poultices are often grateful. In cases which set in ; *with 
suppression of urine, these measures should be adopted, and in addition the 
hot-bath with subsequent pack, copious diluents, and a free-purge. The dropsy 
is best treated by hydrotherapy—eitlmr the hot bath, the wet pack, or the 
hahair bath. In children the wet pack is usually satisfactory. It is applied 
by wringing a blanket out of hot water, wrapping the child in it, covering thw 
with a dry blanket, and, then with a rubber cloth. In this the child may 
remain for an hour. It may be repeated daily. In the case of adults, the 
hot-air bath or the vapor bath may be conveniently given by allowing the 
vapor or air to pass from a funnel beneath the bed-clothes, which are raised 
on a low cradle. More efficient, as a rule, is a hot bath'of from fifteen or 
twenty minutes, after which the patient is wrapped in blankets. The sweating 
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produced by these measures is usually profuse, rarely exhausting, and in a 
majority of cases the dropsy can in this way be relieved. There are somo 
cases, however, in which the skin does not respond to the baths, and if the 
symptoms are serious, particularly if unemia supervenes, jaboraudi or its 
active principle, pilocarpine, may be list’d. The latter may be given hypoder¬ 
mically, in doses of from a sixth to an eighth of a gram in adults, and from a 
twentieth to a twelfth of a grain in children of from two to ten years. 

The bowels should be kept ojien by a morning saline purge; in children the 
fluid magnesia is readily taken; in adults the sulphate of magne-ia may lie 
given by Hay’s method, in concentrated form, in the morning, before anything 
is taken into the stomach. In Bright's disease it not infrequently causes 
vomiting. The compound powder of jalap, in half-drachm doses, or. if neces¬ 
sary, claterium may be used. If the dropsy is not extreme, the urine not very 
concentrated, and uraunie symptoms are not present, the Isiwels should lie kept, 
loose without active purgation. 1 f these measures fail to reduce the dropsy and 
it has become extreme, tbe skin may be punctured with a lancet or drained 
by a small silver canula (Southey’s tube), which is inserted heneatli it. A 
fine aspirator needle may he used, and (lie fluid allowed to drain through a 
piece of long, narrow rubber tubing into a vessel beneath the bed. UL.tliu. 
d yspno ea is marked, owing to pressure of fluid in the phmraf.yi-piralioii should 
lie performed. In rare instances the ascites is extreme and may reqmrif para¬ 
centesis, or a Southey's tube may he inserted and the thud gradually withdrawn. 

( If uraemic convulsions occur, the intensity of the paroxysms may ho limited 
by the use of chloroform; to an adult a pilocarpine injection should he at 
once given, and from a robust, strong man 20 ounces of blood may Ik* with¬ 
drawn. "In children the loins may be di v cupped, the wet pack u-ed, and £ 
brisk purgative given. Bromide of potassium and chloral sometimes prove 
useful. 

may he relieved by ice and by restricting the amount of fowl. 
Drop doges of creasote, iodine, and carbolic acid may he given, llie dilute 
hydrocyanic acid with bismuth is often effectual. 

_ The question of the use of diuretics in acute Bright’s disease-is not yet 
settled Thg^hest (diuretic, after all, is water, which may he taken freely 
with the citrate of potash or the benzoate of soda, salts which are held to favor 
tbe conversion of the urates into less irritating and more easily excreted com¬ 
pounds. thiyif»1 is and strophanti)us are useful diuretics, and may be employed* 
witkrut risk when the arterial tension is low and the cardiac impulse is not 
forerole. I have never seen any injurious effeets from their employment after 
the early symptoms had lessened in intensity. 

< 'I, For. the .persistent albuminuria, T agree with ltoborts and Ho-onstem thut 
we hive na-wmedy of the slightest va%. Nothing indicates more clearly our 
helplessness in controlling kidney metabolism than inability to meet this com- 
mep symptom. Astringents, alkalies, nitroglycerin, and mercury have been 
recommended. * -in 

For the antenna always associated with acute Bright’s disease iron should 
bejanployed. It should not be given until the acute symptoms have subsided. 
In the adult it may be used in the form of the perchloride in increasing doses, 
as convalescence proceeds. In children, the syrup of the iodide of iron or the 
syrupy of the phosphate of iron are better preparations. Tyson'has recently 
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urged caution in the too free use of iron in kidney disease. The dilatation of 
the heart is beet treated with digitalis, strophanthus, and strychnia. 

In the convalescence from acute Bright’s disease, care should be taken to 
guard the patient against cold. ’The diet should still consist chiefly of milk 
and^return t o mixe d food should be gradual.; A change of air is often bene¬ 
ficial, particularly^"residence in a warm, equable climate. 

VH CHRONIC BRIGHT’S DISEASE. 

Here, too, in all forms we deal with a diffuse process, involving epithelial, 
interstitial, and glomerular tissues. Clinically two groups are recognized— 
(a) the chronic parenchymatous nephritis, which follows the acute attack or 
comes on insidiously, is characterized byimarked drops y, and post-mortem by 
the large white kidney. In the later stages of this process the kidney may bo 
smaller—a condition known as the small-while kidney; ( b ) chronic, inter¬ 
stitial nephritis, in whiclv dropsy is not commons and thouardio-yascular 
changes arc pronounced. Delafteld recognizes a chronic diffuse nephritis with 
exudation and a chronic productive diffuse nephritis without exudation, the 
latter corresponding to the contracted kidney of authors. 

The amyloid kidney is usuallypoken of as a variety of Bright’s disuse, 
but in reality it is a degcneration^iich may accompany any form of nephritis. 

1. Chronic Parenchymatous Nephritis 

^Chronic Desquamative and Chronic Tubal Nephritis; Chronic Diffuse 
Nephritis with Exudation). 

t Etiology.—In many cases the disease) follows the acute nephritis-of cold, 
scarlet fever, or pregnancy. More frequently than is usually stated the disease 
has an insidious onset and-occurs independently of any acute attack. The 
fgrers may play an important role in certain of these cases. Rosenstein, Bar- 
iRs, and. in this country, I. E. Atkinson and Thayer have laid special stress 
upon amalaria. as a cause. The use of, alcohol is believed to lead to this form of 
nephritis..4 In chronic mppuration, syphilis and tuberculosis the diffuse paren¬ 
chymatous nephritis is not uncommon, and is usually associated with amylojd 
disease. f-Males are rather mare subject to the.affection than females. It i- 
met with most commonly in young adults, and is by no means infrequent in 
children as a sequence of scarlatinal nephritis. 

Morbid Anatomy.—Several varieties of this form have been recognized. 
The large white kidney of Wilks, in which the organ is enlarged, the capsule 
is thin, and the surface white with the stellate veins injected is not very com¬ 
mon in America. £-~fki seat ion the cortex is-swollen and yellowish-white inoolor, 
and often presents opaque areas. ^The pyramids may be deeply congested. On 
.-microseopieal examination it is seen that the epithelium i& granular and fgjtv. 
and the tubules of the cortex are distended, and contain tube-casts. Hyaline 
changes are also present in the epithelial cells. The glomeruli are large, the 
capsules thickened, the capillaries show hyaline changes, and the epithelium 
of the tuft and of the capsule is extensively altered. The interstitial tissue i- 
everywhere increased, though not to an extreme degree. I have had in my 
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wards but 30 such cases with autopsy. Tito average weight of both kidneys was 
420 grammes, the heaviest 580 grammes. 

The second variety of this form results from the gradual increase in the 
connective tissue and the subsequent shrinkage, forming what is called the 
!_smalLwhite kidney or tjie pale granular kidney. It is doubtful whether this 
" is always preceded by the large white kidnev. Some observers Jiold that it may 
be a primary independent form. The capsule is thickened and tin* surface is 
mngfi and granular. On section tho resistance is greatly increased, the cortex 
is reduced and presents numerous opaque white or whitish-yellow foci, con¬ 
sisting of accumulations of fatty epithelium in the convoluted tubules. 'Phis 
combination of contracted kidney with the areas of marked fatly degeneration 
has given the name of small granular fatty kidney to this form. The inter¬ 
stitial changes are marked, many of the glomeruli are destroyed, the degenera¬ 
tion of epithelium in the convoluted tubules is wide-spread, and the arteries 
are greatly thickened. 

Belonging to this chronic tubal nephritis is a variety known as the chronic 
hemorrhagic ncphrilii, in which the organs arc enlarged, yellowish-white in 
color, and in the cortex are many brownish-red areas, due to luomorrliage into 
and about the tubes. In other respects the changes are identical with those in 
thp^arge white kidney. 

Of. changes in the other organs the lAt marked are thickening of tho 
blood-vessels and hypertrophy of the left hart. 

Symptoms.— (Following an acute nephritis, the disease may present, in a 
modified way, the symptoms of that affection. In many eases it sets in 
insidiously, and after ari attack of dyspepsia or a jiermd of failing health and 
loss of strength the patient becomes pale, and pullinuss of (lie eyelids or swblleff 
feet are-noticed in tlie morning. 

The' symptoms arc as follows: The urine is, as a rule, diminished in quan¬ 
tity, averaging 500 cc., often scanty. It has a dirty-yellow, sometimes smoky* 
color, and is turbid from the presence of urates. On standing, a heavy sedi¬ 
ment falls, in which are found numerous tube-casts of various forms and sines, 
hyaline, both large and small, epithelial, granular, and fatly easts. Leuco¬ 
cytes are abundant; red blood-corpuscles are frequently met with, and epi¬ 
thelium from the kidneys and pelves. The albumin is abundant and may be 
from 4 to 6 per cent. It is more abundant in the urine passed during the day. 
Tho specific gravity may bo high in tho early stages—from 1.020 to 1.025, even 
1.04(1—though in the later stages it is lower. 'The urea is always reduced in 
quantity. As the case improves from 5 to 0 litres a day may be voided. 

; Dropsy is a marked and obstinate symptom of this form of Height’s dis¬ 
ease. AThc face is pale and putfy, and in the morning the eyelids are (ede¬ 
matous.- The anasarca is general, and there fnay be involvement of tho serous 
sacs. In these chronic cases associated with large white kidney there is often a 
distinctive appearance in the face; the complexion is pasty, the pallor marked, 
and the eyelids arc oedematous. The dropsy is peculiarly obstinate. Uraunic 
symptoms arc common, though convulsions arc perhaps less frequent than in 
the interstitial nephritis. 

The.teasion of the pulse is usually increased.; the vessels ultimately become 
stiff and the heart hypertrophied, though there ftre instances of this form of 
nephritis in which the heart is not enlajfgcd. The aortic second sonnd is 
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ign ill mi Ini 7 Bfltumbdrangea, though lea&irequent than in the ehronie inter¬ 
stitial nephritis, occur in a considerable number of cases. 

Gastro-intestinal symptoms are common. Vomiting is frequently a dis¬ 
tressing and sqrious symptom, and diarrhoea jnay bo profuse. Ulceration of 
the colon may occur and prove fatal. 

It is sometimes impossible to determine, even by the most careful exami¬ 
nation of the urine or by analysis of the symptoms, whether the condition of 
the kidney is that of the large white or of the small white form. In casesi 
however, which have lasted for several years, with the progressive increase in 
the renal connective tissue and the cardio-vascular changes, the clinical picture 
may approach, in certain respects, that of the contracted kidney. The urine 
is .increased, with low specific gravity. It is often turbid, may contain trace* 
of blood, the tube-casts are numerous and of every variety of form and size, 
and the albumin is abundant. Dropsy is usually present, though not so 
extensive as in the early stages. 

Prognosis.—The prognosis is extremely grave. In a case which has per¬ 
sisted for more than a year recovery rarely takes place. Death is caused either 
by greatjeffusion with oedema of the lungs,iby unemia, or by'secondary inflam¬ 
mation of the serous membranes. Occasionally in children, even when the 
lisease has persisted for two years, the symptoms disappear and recovery takes 
dace. 

Treatment.—Essentially the same treatment should be carried out as in 
acute Bright’s disease. Milk or butter-milk should constitute for a time the 
chief article of food. Later more food may be allowed, oysters, fresh vege¬ 
tables, and fruit. The dropsy should be treated by the hot baths, and a salt- 
free diet. Iron preparations should be given when there is marked antemia. 
It is to be remembered that the pallor of the face may not be a good index of 
the blood condition. The acetate of potash, digitalis, and diuretin are useful 
in increasing the flow of urine. Basham’s mixture given in plenty of water 
will be found beneficial. 

2. Chronic Interstitial Nephritis 

(Contracted Kidney; Granular Kidney; Cirrhosis of the Kidney; Gouty Kid¬ 
ney; Renal Sclerosis). 

Sclerosis of the kidney is met with (g) as a sequence of the large-white 
kidney, forming the so-called pale granular or secondary contracted kidnev: 
(5) as an indepen dent primary affection; (c) as a sequence of arterio-sclcrosi*. 

Etiology.-^The primary form is chronic from the outset, and is a_slou. 
cr e epin g degeneration of the kidney substance—in many respects only an 
anticipation of the gradual changes which take place in the organ in extreme 
old age. In many cases no satisfactory cause can be assigned. In others there 
We hereditary influences, as in the remarkable family studied by Dickinson, 
in which a pronounced tendency to chronic Bright’s disease occurred in four 
generations, i Families in which the arteries tend to degenerate early are mom 
prone to interstitial nephritis, fc Syphilis is held by some to be a cause, ami 
possibly in Some cases the mercurial treatment ^Sloohol probably plays an 
important part, particularly in conjunction with other factors. Among the 
better classes in America chronic BrigTit’s disease is very common, and is, 1 
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believe, caused more frequently by£ overeating than by excesses in alcohol. 
Some believe excessive use of meat is injurious, since it increases the mate¬ 
rials out of which uric acid is formal, liy many a functional disorder of the 
liver, leading to lithaimia, is regarded as the most efficient factor. It is quite 
possible that in persons who habitually eat and drink too much the work 
thrown upon this organ is excessive, and the elaboration of certain materials 
is so defective that in their excretion from the general circulation they irritate 
the kidneys. Actual, gout, which in England is a common ciiiim' of inter¬ 
stitial nephritis, is not an important factor here. Lead, as is well known, may 
produce renal sclerosis. For a full discussion on the etiology and varieties of 
renal cirrhosis the student is referred to the work of S. West. 

Artcrio-sclarutic Form .—Bv far the most common form in America is 
secondary to arterio-sclerosis. Tlw-kulneys are not. much, if at all, coni racial, 
very hard, red, and show patches of cortical atropln. Jl is seen in men uyer 
f orty who have worked hard, eaten freely, and taken alcohol to excess. They 
are conspicuous victims of the ‘‘ strenuous life.” the incessant tension of which 
is felt first in the arteries. After forty in men of this class nothing is more 
salutary than to experience the shock brought by the knowledge of the pres¬ 
ence of albumin and tube-casts in the urine. The associated cardio-vascular 
changes are of varying degrees of intensity, and upon them, not upon the renal 
condition, does the outlook depend. 

Morbid Anatomy.—-The contracted kidneys are small, and together may 
1 weigh no more than an ounce and a half. Of IT I cases of chronic interstitial 
nephritis (white kidney) from my wards, with autopsy, in 75) cases the com¬ 
bined weight of kidneys xvas oxer 300 grammes; in 57 cases, 300-300 
grammes; 30 cases, 150-200 grammes; and below 150 grammes, 8 cases. Of 
the arteno-selerotic form til per cent weighed over 300 grammes and but (> 
per cent below 200 grammes. Unilateral nephritis is excessively rare, not 
occurring once in the series, a striking contrast to Edebohl’s figures, 9 of 72 
cases in which the operation of stripping the capsule was performed. The 
c apsule is. thick and adherent; the surface of the organ irregular and cov¬ 
ered xvith small nodules, which have given to it the name of granular kidney. 
In stripping olf the capsule, portions of the kidney substance are removal. 
Small cysts are frequently seen on the surface. The color is usually reddish, 
often a very dark red. On section the substance is tough and resists cutting; 
the cortex is thin and may measure no more than a couple of millimetres. 
The pyramids are less wastal. The small arteries are greatly thickened and 
stand out prominently. The fat about the pelvis is greatly increased. Bright’s 
original description is as follows; 

The kidney is quite rough and scabrous to the touch externally, 
and is seen to rise in numerous projections not much exceeding a large pin’s 
head, yellow, red, and purplish. The form of the kidney n often inclined to 
lie lobulated, the feel is hard, and on making an incision the texture is found 
approaching to semi-cartilaginous firmness, giving great resistance to the 
knife. The tubular portions arc observal to lie drawn near to the surface of 
the organ, with less interstitial deposit than in the last variety ... the 
.kidney ... (is usually) ... of a purplish gray tinge.” 

Microscopically there i8 seen a marked increase in the connective tissue and 
degeneration and atrophy of the secreting structures, glomerular and tubal, 
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the former predominating and giving the main characters to the lesion. The 
following are the most important changes: 

( 4 ) 4ft_inc][e^ m thfi JJ)i:oiM elements,, widely distributed throughout the 
.organ , but more advanced in the. cortex, particularly in the tissue between the 
medullary rays. In the pyramids the distribution of new growth is less patchy 
and msiediffus?. In the early stages of the process there is a small-celled infil¬ 
tration between the tubes and around the glomeruli, and finally this becomes 
fibrillated and is seen encircling the tubules and Bowman’s capsules, around 
the latter often forming concentric layers. 

(]l) T ha ehangaa in the glomeruli are striking, and in advanced cases a 
very considerable-.number of them have undergone complete atrophy and are 
represented a& densely encapsulated hyaline structure!?. The atrophy is partly 
due to changes in the capillary walls and multiplication of cells between the 
loops, partly to extensive hyaline degeneration, and in part, no doubt, to the 
alterations in the afferent vessels. The normal glomeruli usually show some 
thickening of the capsule and increase-in the cells of the tufts. 

(c) .The.-tubules show changes in the epithelium, which vary a good deal 
in different localities. Whore -the connective-tissue growth is most advanced 
they, are greatly, atrophied and the epithelium may be represented by small 
onbiaal. cells. In other instances the epithelium has entirely disappeared. 
On the other hand, in the regions represented by the projecting granules the 
tubules are usually dilated, and the epithelium shows hyaline, fatty, and granu¬ 
lar changes. Very many of them contain dark masses of epithelial debris and 
tube-easts. In the interstitial tissue and in the tubules there may be pigment¬ 
ary changes due to hsemorrhage. The dilatation of the tubules may reach an 
“extreme grade, forming definite cysts. 

(jl) The arteries show an advanced sclerosis. The intima is greatly thick¬ 
ened and thero are changes in the adventitia and in the media, consisting m 
increase in the thickness due to proliferation of the connective tissue, in the 
latter coat at the expense of the muscular elements. 

The view most generally entertained at present is that the essential lesion 
is in the secreting tissues of the tubules and the glomeruli, and that the 
connective-tissue overgrowth is secondary to this. Greenfield holds that the 
.-primary change is in most instances in the glomeruli, to which both the degen- 
! eraElon'In the epithelium of the convoluted tubules and the increase in the 
intertubular connective tissue are secondary. 

Associated with contracted kidney are general arterio-sclerosis and hyper¬ 
trophy of the heart. The changes in the arteries have already been described 
in the section on arterio-sclerosis. TheJjypertrophy of the heart is QQgstant, 
and .the enlargement may roach an extreme grade. Variations depend, no 
doubt, in part upon the extent of the diffuse arterial degeneration, but there 
are instances in which the term cqr bovinum may be applied to the enlarged 
organ. In suoh cases the hypertrophy is not confined to the left ventricle, but 
involves the entire heart. The explanation of this has been much discussed. 
It was at first held to be due to the increased work thrown upon the organ 
in driving the impure blood through the capillary system. Basing his opinion 
upon the supposed muscular increase in the smaller arteries, Johnson regarded 
it as an effort to overcome a sort of stop-cock action of these vessels, which, 
under the Influence of the irritating ingredient in the blood, contracted and 
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increased greatly the peripheral resistance. Trauhe. believed that the oblitera¬ 
tion of a large number of capillary territories in the kidney materially raised 
the arterial pressure, and in this way led to the hypertrophy of the heart; an 
additional factor, he thought, was the diminished excretion of water, which 
also heightened the pressure within the blood-vessels. 

With our present knowledge the most satisfactory explanation is that given 
by Cqfcfflheim, which is thus clearly and succinctly put by Fngge 1 [e gives 
reasons for thinking that the activity of the circulation through the kidneys 
at any moment—in other words, the state of the smaller renal arteries ns 
regards contraction or dilatation—depends not (as in the case of (lie tissues 
generally) upon the need of those organs for blood, hut solely upon the amount 
of material for the urinary secretion that the circulatory lluid happens then 
to contain. This suggestion has hearings . . . upon the development of 
hypertrophy in one kidney when the other has been entirely destroyed. But. 
another consequence deducible from it is that when parts of both kidneys have 
undergone atrophy, the blood-flow to the parts that remain must, <uteris pari- 
lus, be as great as it would have been to the whole of the organs if they had 
been intact. But in order that such a quantity of blood should pass through the 
restricted capillary area now open to it, an excessive pressure must obviously' 
be necessary. This can be brought to bear only by the exertion ol more than 
the normal degree of force on the part of the left ventricle, combined with 
the maintenance of a corresponding resistance in all other districts of the 
arterial system. And so one can account at once for the high arterial pressure 
and for the cardio-vascular changes that are secondary to it.’’ \\. 1’. Herring- 
ham in a recent study of the subject concludes that the cardiac hypertrophy 
depends upon degeneration and rigidity of the aorta and large arteries, changes 
which incapacitate them from acting as an elastic reservoir and transfer their 
functions to the smaller vessels, which naturally otrer much more resistance 
and give the heart more work to do. 

Symptoms.—Perhaps a majority of the cases are latent, and are not recog¬ 
nized until the occurrence of one of the serious or fatal complications, boon 
an advanced grade of contracted kidney may be compatible with great mental 
and bodily activity. There may have been no symptoms whatever to suggest 
to the patient the existence of a serious malady. - In other cases the general 
health is disturbed. The patient complains of lassitude, is sleepless, has 
to get up at night to micturate; the digestion is disordered, the tongue is 
furred; there are complaints of headache, failing vision, and breathlessness 
on exertion. 

So complex and varied is the clinical picture of chronic Bright s disease 
that it will be best to consider the symptoms under the various systems. 

UiHimtv System.— In’the small contracted kidney polynm is common. 
Frequently the patient has to get up two or three times during the night to 
empty the bladder, and there is increased thirst. It is for these symptoms 
occasionally that relief is sought. And yet in many cases with very small 
kidneys this feature has not been present. A careful study of the cases from 
my wards, of the urine and the anatomical condition, showed that almost 
wo parallelism could be made between the weight of the kidney, its appear¬ 
ance, and the urine it secreted before death. Of the 174 cases with autopsy, in 
almost a third the renal changes were so slight that the nephritis was not men- 
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tioned as a part of the clinical diagnosis (Emerson). The color is a light 
yellow, and the specific gravity ranges from 1.005 to 1.012.,.$ Seiflisient low 
s pecific gravity is one of the most co nstan t and important features of the 
aiseageTi Traces of albumin are found, but may be absent at times, particularly 
in the early morning urine. It is often simply a slight cloudiness, and may he 
apparent only with the more delicate tests. 1 The sediment i&.scanty, and in it 
a few hyaline or granular casts are found. The quantity of the solid con¬ 
stituents of the urine is, as a rule, diminished, though in some instances the 
urea may be excreted in full amount. In attacks of dyspepsia or bronchitis, or 
in the later stages when the heart fails, the quantity of albumin may be greatly 
increased and the urine diminished. Occasionally blood occurs in the urine, 
and there may even be luematuria (S. West). Slight leakage, represented 
bx the constant presence of a few red cells, may bo present early in the disease 
and persist for years. 1 In the arteriosclerotic form the quantity of urine it 
normal, or reduced rather than increased; the specific gravity is normal oi 
high, the color of the urine is good, and there are hyaline and finely granul.u 
casts. The amount of albumin varies greatly with the food and exercise, ape 
is usually much in excess of that seen with the contracted kidneys, and doe 
not show so often the albumin-free intervals of that form, also it is mon 
common to find albumin, no casts, while in the contracted kidney casts, w 
albumin, should one be absent. 

Cieculatohy System.— The pulse is hard, the tension increased, and tin 
vessel wall, as a rule, thickened. As already mentioned, a distinction mu,» 
be made between increased tension and thickening of the arterial wall. Tb 
tension may be plus in a normal vessel, but in chronic Bright’s disease it i 
more common to have increased tension in a stiff artery. 

I A pulse of increased tension has the following characters.; It is hard an< 
i incompressible, requiring a good deal of force to overcome it; it is pcrsisteii! 

’ and in the intervals between the beats the vessel feels full and can ’be rolle 
beneath the finger. These characters may be present in a vessel the walls u 
which are little, if at all, increased in thickness. To estimate tho latter tli 
pulse wave should be obliterated in the radial, and the vessel wall felt bcymi 
it. In a perfectly normal vessel the arterial coats, under these circumstance 
can not be differentiated from the surrounding tissue; whereas, if thickenn 
the vessel can be rolled beneath the finger. Persistent high blood prcsniu 
is one of the earliest and most important symptoms of interstitial nephriti 
During the disease the pressure may rise to 250 mm. or even 300 mm., but tli 
is very rare. With dropsy and cardiac dilatation the pressure may fall, In 
not necessarily. The cardiac features are equally important, though oftc 
less obvious. Hypertrophy of the left ventricle occurs to overcome the re.-i- 
ance offered in the arteries. The enlargement of the heart ultimately beconu 
more general. The apex is displaced downward and to the left; the impel 
is forcible and may be heaving. In elderly persons with emphysema, the ill 
placement of the apex may not be evident. The first sound at the apex may 1 
dupiUeted; more commonly the second sound at the aortic cartilage is acc 
tuated, a very characteristic sign of increased tension. The sound in extras 
cases may have a bell-like- quality. In many cases a systolic murmur dexelo 
at the apex, probably as a result of relative insufficiency. It may be loud .u 
transmitted to the axilla. Finally the hypertrophy fails, the heart beeom 
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dilated, gallop-rhythm is present, and the general condition is that of a chronic 
heart-lesion. 

Kemueaioby System.— /Sudden oedema of the glottis may occur. 2 Kffu- 
into- the pleurae or sudden oedema of the lungs may prove fatal. Aciito 
p leuri sy and pneumonia are not uncommon. Bronchitis is a frequent accom¬ 
paniment, particularly in the winter. Sudden attacks of'oppressed breathing, 
particularly at night, are not infrequent. This is often a uraunic symptom, 
but is sometimes cardiac. The patient may sit up in lied and gasp for breath, 
as in true asthma. Chcync-Stokes breathing may be present, most commonly 
toward the close, but the patient may be walking about and even attending to 
his occupation. 

Dioesxiye System. —Dyspepsia and loss of appetitie are common. Severe 
and uncontrollable vomiting may bo the lirst symptom. This is usually re¬ 
garded as a manifestation of umania, but it may occur without any other 
indications, and I have known it to prove fatal without any suspicion that 
chronic Bright’s disease was present. Severe and even fatal diarrluca may 
develop. The tongue may be coated and the breath heavy and urinous. 

\ r envoi is System. —Various cerebral manifestations have already been 
mentioned under uric mi a. Headache, sometimes of the migraine type, may 
lie an early and persistent feature of chronic Bright’s disease. Cerebral 
apoplexy is closely related to interstitial nephritis. The luemorrlmge may 
take place into the meninges or the cerebrum. It is usually associated with 
marked changes in the vessels. Neuralgias, in various regions, are not un¬ 
common. 

Spviytat. Senses. —Troubles in vision may he the lirst symptom of the 
disease. It is remarkable in how many eases of interstitial nephritis the eon- • 
dd ion is diagnosed first by the ophthalmic surgeon. The ilame-slmpcd retinal'' 
biemorrhages arc the most common. Less frequent is dilluae retinitis or 
papillitis. Sudden . blindness may supervene without retinal changes— 
unemiftjunaurosis. Diplopia is a rare event. Recurring conjunctival and 
palpebral haemorrhages are fairly common. Auditory troubles are by no 
means infrequent in chronic Bright’s disease. Ringing in the oars, with 
dizziness, is not uncommon. Various forms of deafness may oecur. Epis- 
taxis is not infrequent, either alone, or of a severe type in association with 
purpura. 

Skin. —(Edema is not common in interstitial nephritis. .Slight pulliness 
of the ankles may be present, but m a majority of the cases dropsy does not 
supervene. When extensive, it is almost always the result of gradual failure 
of the .hypertrophied heart. The sk*n is often dry and pale, and sweutb are not 
common. In some instances the sweat may deposit a white frost of urea on 
the surface of the skin. Ecze ma is a common accompaniment of chronic inter¬ 
stitial nephritis. Tingling of the fingers or numbness und pallor—the dead 
fingers—are not, as some suppose, in any way peculiar to Bright’s disease. 
Intolerable itching of the skin may be present, and cramps in the muscles are 
by no means rare. 

Haemorrhages are not infrequent; epistaxis may prove serious and exten¬ 
sive; purpura may occur. Broncho-pulmonary hmmorrhages are said, by some 
French writers, to be common, but no instance of it has come under my obser¬ 
vation. A(vjj |Bg ia. rare except in association with cirrhosis of the liver. 
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Diagnosis.—The autopsy olten discloses the true nature of the disease, 
one of the many intercurrent affections of which may have proved fatal. The 
ea riy s t a go s-of interstitial nephritis are not recognisable. In a patient with 
'irjpTPfiHAfl ppljifl tension (particularly if the vessel wall is sclerotic), with tlm 
apex beat of the heart didoeatod to the left, the second aortic ^paund ringing 
and. acggituatcd, the_urine abundant and of low specific gravity, with a trace 
of albumin and an occasional hyaline or granular cast, the diagnosis of inter¬ 
stitial nephritis may be safely made. Of all the indications, that offered by the 
puTse’Is the most important. Persistent high tension with thickening of the 
arterial wall in a man under fifty means that serious mischief has already 
taken place, that cardio-vascular changes are certainly, and renal most prob¬ 
ably, present. It is important in the diagnosis of this condition not to re»t 
content with a single examination of the urine. Both the evening and the 
morning secretion should bo studied. The sediment should be collected in 
a conical glass, and in looking for tube-casts a large surface should be examined 
with a tolerably low power and little light. The arterio-sclerotic kidney may 
.exist for a long time without the occurrence of albumin, or the albumin may 
be in very small quantities. Toward the end it is impossible to differentiate 
the primary interstitial nephritis from an arterio-sclerotic kidney, nor clini¬ 
cally is it of any special value so to do. In middle-aged men, with very high 
tension, great thickening of the superficial arteries, and marked hypertrophy 
of the heart, the renal are more likely to be secondary to the arterial change-. 

Prognosis.—Chronic Bright’s disease is an incurable affection, and the 
anatomical conditions on which it depends are quite as much beyond the reach 
of medicines as wrinkled skin or gray hair. Interstitial nephritis, however, 
is compatible with the enjoyment of life for many years, and it is now uni¬ 
versally recognized that increased tension, thickening of the arterial walls, and 
polyuria with a small quantity of albumm, neither doom a man to death 
within a short time nor necessarily interfere with the pursuits of an actno 
life so long as proper care be taken. I know patients who have had high 
tension and a little albumin in the urine with hyaline casts for ten, twelve, 
and, in one instance, fifteen years. Serious indications are the occurrence 
of uraanic symptoms, dilatation of the heart, the onset of serous effusions, the 
onset of Cheyne-Stokes breathing, persistent vomiting, and diarrhoea. 

Treatment.—Patients without local indications or in whom the con¬ 
dition has been accidentally discovered should so regulate their lives as to 
throw the least possible strain upon heart, arteries, and kidneys.' A-quiet life 
without mental worry, with gentle but not excessive exercise, and residence in 
an equable climate, should bo recommended. In addition they should be told 
to keep the bowels regular, the skin active by a daily tepid bath with friction 
and the urinary secretion free by drinking daily a definite amount of eithei 
distilled water or some pleasant mineral water. Alcohol should be stricth 
prohibited. Tea and coffee are allowable. 

The diet should be light and nourishing, and the patient should be warm* 
not to eat excessively, and not to take meat more than once a day. Care it 
food and drink is probably the most important element in the treatment o 
these early cases. 

A patient in good circumstances may be urged to go away during tb 
winter months, or, if necessary, to move altogether to a warm equable climat' 
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like that of Southern California. There is no doubt of the value in these 
cases of removal, from the changeable, irregular weather which prevails in the 
temperate regions from November until April. 

At this period medicines are not required unless for certain special symp¬ 
toms. Patients derive much benefit from an annual visit to certain minernl 
springs, such as Poland, Bedford, Saratoga, in this country, and Vichy and 
others in Europe. Mineral waters have no curative influence upon chronic 
Bright’s disease; they simply help the interstitial circulation and keep the 
drains flushed. In this early stage, when the patient’s condition is good, the 
tension not high, and the quantity of albumin small, medicines arc not indi¬ 
cated, since no remedies are known to have the slightest influence upon the 
progress of the disease. Sooner or later symptoms arise which demand treat¬ 
ment. Of these the following are the most important: 

(а) Greatly Increased Arterial Tension. —It, is to be rememliered that a 
certain increase of tension is not only necessary but unavoidable in chronic 
Bright’s disease, and probably the most serious danger is too great lowering 
of the blood tension. The happy medium must be sought between such height¬ 
ened tension as throws a serious strain upon the heart and risks rupture of 
the vessels and the low tension which, under these circumstances, is specially 
liable to be associated with serous effusions. In cases with persistent high 
tension the diet should be light, an occasional saline purge should Ik* given, 
and sweating promoted by means of hot air <?r the hot bath. If these meas¬ 
ures do not suffice, nitroglycerin may be tried, beginning with 1 minim of the 
1 -per-cent solution three times a day, and gradually increasing the dose if 
necessary. Patients vary so much in suseeptibilty to this drug that in each 
case it must be tested, the limit of dosage being that at which the patient 
experiences the physiological effect. As much as 10 minims of the 1-pdt- 
cent solution may be given three times a dav. In many cases I have given it 
in much larger doses for weeks at a time. I have never seen any ill effects 
from it. If-the dose is excessive the patients complain at once of flushing or 
headache. Its use may be kept up for six or seven weeks, then stopped for a 
week and resumed. Its value is seen not only in the reduction of the tension, 
hut also in the striking manner in which it relieves the headache, dizziness, 
and dyspnoea. The sodium nitrite may be given in doses of grs. iii-v three 
times a day. 

(б) More or less ^sutamia is present in advanced cases, and is best met 
by the use of Jfwi* Weir Mitchell, who has had a unique experience in certain 
forms of chronic Bright’s disease, gives the tincture of the pcrehloridc of iron 
m large doses—from half a drachm to a drachm three times a day. Ho 
thinks that it not only benefits the anaemia, but that it also is an important 
means of reducing the arterial tension. 

(c) Many patients with Bright’s disease present themselves for treat¬ 
ment with signs of, catdiac dilatation; there is a gallop rhythm or the heart- 
bounds have a foetal character, the breath is short, the wise scanty and highly 
& lbuminous, and there are signs of local dropsy. In these cases the treatment 
must be directed to the heart. A morning dose of salts or calomel may be 
given, and digitalis in 10-minim doses, three or four times a day. Strychnia 
ma . v be used with benefit in this condition. In some instances other cardiac 
bmies may be necessary, but as a rule the digitalis acts promptly and well. 
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(d) Uramie Symptoms .—Even before marked manifestations are present 
there may be extreme restlessness, mental wandering, a heavy, foul breath, 
and a coated tongue. Headache is not often complained of, though intense 
frontal headache may be an early symptom of uraemia. In this condition, 
too, the patient may complain of palpitation, feelings of numbness, nml 
sometimes nocturnal cramps. For these symptoms the saline purgatives should 
be ordered, and hot baths, so as to induce copious sweating. Grandin states 
that irrigation of the bowel with water at a temperature from 120° to 1 Hr 
is most useful. Nitroglycerin also may be freely used to reduce the tension. 
For the uraemic convulsions, if severe, inhalations of chloroform may be 
used. If the patient is robust and full-blooded, from 12 to 20 ounces of blood 
should be removed. The patient should be freely sweated, and if the convul¬ 
sions tend to recur chloral may be given, either by the mouth or per rectum, 
or, better still, morphia. Uraemic coma must be treated by active purgation, 
and sweating should be promoted by the use of pilocarpine or the hot bath 
For the restlessness and delirium morphia is indispensable. Since its recom¬ 
mendation in uraemic states some years ago, by Stephen Mackenzie, 1 have 
used this remedy extensively and can speak of its great value in these canv. 
I have never seen ill effects or any tendency to coma follow. It is of special 
value in the dyspnoea and Cheyne-Stokes breathing of advanced arterioscle¬ 
rosis with chronic uneraia. 

Sdkgical Treatment,— Edebohls has introduced the operation of deoap- 
sulization of the kidneys in Bright’s disease in order to establish new vascular 
connections, and so influence the nutrition and work of the organs. In hi' 
work (Surgical Treatment of Bright’s Disease, 1004) records are given of 42 
cases; 7 died within two weeks, 22 died at periods more or less remote, 3 disip- 
peared from observation, and 40 were known to be living—one eleven years ami 
eight months after the operation. As Edebohls says, the difficult thing fa 
determine is the existence of chronic Bright’s disease before operation. \<> 
case should be regarded as such on the urine examination alone. The-eardin- 
vascular condition should be studied and the retime. There is probable a 
small group of suitable cases—the subacute and chronic forms which bil¬ 
low the acute infections—in which the outlook is hopeless from medical treat¬ 
ment. 


VIII. AMYLOID DISEASE. 

Amyloid (lardaceous or waxy) degeneration of the kidneys is simply t* 
event in the process of chronic Bright’s disease, mo^ commonly in the chronit 
^nare nchy matflua nephritis following fevers, or of cachectic states. It ha- n ' 
claim to be regarded as one of the varieties of Bright’s disease? The affci-nnr 
of the kidneys is generally a part of a wide-spread amyloid degeneration <« air 
ring in prolonged suppuration, as in disease of-the-bone, in syphilis, tubcivii 
lasts, and occasionally leukaunia, lead poisoning, and gout. It yari.es curi"ii-l' 
in frequency in different localities. 

Anatomically the amyloid kidney is large and pale, the surface smooth 
and the yen® stellat® well marked. On section the cortex is large and nw 
show a peculiar glistening, infiltrated appearance, and the glomeruli arc u>r. 
distinct. The, pyramids, in striking contrast to the cortex, are of a*deq w 
color. A section soaked in dilute tincture of iodine shows spots of a walno 
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or mahogany brown color. The Malpighian tufts and the straight vessels may 
be most affected. In lardaccous disease of the kidneys the organs are not 
always enlarged. They may he normal in mho or small, pale, ami granular. 
The amyloid change is first seen in the Malpighian tufts-, and then involves 
the afferent and efferent vessels and the straight vessels. II mav he eon lined 
entirely to.them. In later stages of the disease the tubules are affected, clnelly 
the membrane, rarely, if ever, the cells themselves. 4«-*4dit.ioii. the kidnevs 
always show signs of diffuse nephritis. The Bowman's capsules are thick¬ 
ened-,'“there may be glomemlitis, and the tubal epithelium is swollen, granular, 
and fatty. 

Symptoms.—The jenal features alone mav not indicate the presence of 
Avis degeneration. Usually the associated condition gives a hint of the nature 
of the process. Th e ur ine, as a rule, shows important changes; the quantity 
is increased, and it is pale, clear, and of low specific gravity. The allnimjn is 
usually abundant, but it may ho scanty, and in rare instances ab-eiil. Pos¬ 
sibly the variations in the situation of the amyloid changes may account for 
this, since albumin is less likelv to he present when the change is lonlined to 
the vasa recta. In addition to ordmarv albumin globulin may Ik 1 pre-eiil. 
The tube-casts are variable, usually hyaline, often fully or finely granular. 
Occasionally the amyloid reaction can be detected in the hyaline cast' Dropsy 
is present in many instances, particularly when there is much anieiiiia 
or profound cachexia. It is not, however, an invariable svmplom, and 
there are eases in which it does not develop. Diiurhu'a is n common suconi- 
paniment. 

Increased arterial tension and card me hypertrophy are not usually pres¬ 
ent, except in those eases in which amyloid degeneration occurs in the sec- > 
ondary contracted kidney; under which circumstances there may he urieini.i 
and retinal changes, which, as a rule, are not met vvilh in other forms. 

Diagnosis.— By the/condition or the urine alone it is not possible to rec¬ 
ognize amyloid changes in the kidney. Usually, however, there is no diffi¬ 
culty, since the,;Bright's disease comes on in association with syphilis, pro¬ 
longed suppuration, disease of the hone, or tuberculosis, and there evidence 
, of enlargement of the liver and spleen. A suspicions oireiimstanee is the 
existence of polyuria with a large amount of albumin in the urine mid few 
easts, or when, in these constitutional affections, a large quantity of clear, 
pale urine is passed, even without the presence of albumin. 

The prognosis depends rather on the condition with which the nephritis is 
( associated. As a rule it is grave. 


IX. PYELITIS. 

(Consecutive Nephritis; Pyelonephritis; Pyonephrosis.) 

Definition.— Inflammation of the pelvis of the kidney and the conditions 
which result from it. 

Etiology.— Pyelitis in almost all cases is induced by bacterial invasion 
and multiplication, rarely by the-irritation of vanou- subs tame- mu i as nr 
: Untine, cubebs, or sugar '(diabetes). Normally the kidney can elimmate with¬ 
out han£ to itself, apparently, various bacteria carried to it l>.v the blood-cur¬ 
rent from the intestinal tract or some focus of infection; and it probably 
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' becomes infeodfr only whera.ita. resistance » lowered, as a result of some gen¬ 
eral cause, asjuUEffis, njalau.tji.tion, or miercurrenLdiaeaae, or of some local 
cause, as nephritis, displacement, congestion due to pressure of neoplasms upon 
thq_ureter, twisted ureter (Dietl’s crisis), or of operation, or where the num¬ 
ber or virulence of the micro-organisms is increased. These same factors prob¬ 
ably play an important role also in tbe other common causes of pyelitisSpscend- 
ing infection from an infected bladder (cystitis), and (tuberculous infection. 
Other causes described are variouj fevers,ecanper^^hyslatidB, thefoya of,certain 
parasites, ,cold, and bv erexert ion. Calculus seems not to be a common cause. 
It is a not uncommon complicationjfof pregnancy (French, Goulstonian Lec¬ 
tures, 1908). In T. R. Brown’s series of 20 cases, the colon-bacillus was 
obtained 7 times, the tubercle, bacillus 6, the proteua bacillus 4, a white 
staphylococcus twice, while in 1 case cultures were negative. 

Horbid Anatomy.—I n the early stages of pyelitis the mueous .membrane 
is tujftid, somewhat swollen, and may show ecjjhyjjjoses or a grayish pseudo¬ 
membrane. The urine in the pelvis is cloudy, and, on examination, numbers 
ofepitljgUaJ cells are seen. 

In the calculous pyelitis there may be only slight turbidity of the mem¬ 
brane, which has been called by some catarrhal pyelitis. More commonly the 
muepsa-is roughened, grayish in color, and thick. Under these circumstances 
there is almost always more or less dilatation of the calyces and flattening of 
the papillae. Following this condition there may be (a) extension of the sup¬ 
purative process to the kidney itself, forming a pyelonephritis; (6) a-grodu.il 
dilatation of the calyccp with atrophy of the kidney substance, and finally the 
production of the condition of pyonephrosis, in which the entire organ is rep¬ 
resented by a sac of pus with or without a thin shell of renal tissue. (i)'Aftw 
the kidney structure has been destroyed by suppuration, if the obstruction at 
the orifice of the pelvis persists, the fluid portions may be absorbed and tlu 
pus become inspissated, so that the organ is represented by a series of saccul 
containing grayish, putty-like masses, which may become impregnated wit) 
lime salts. 

. Tuberculous pyelitis, as already described, usually starts upon the apice 
of the pyramids, and may at first be limited in extent. Ultimately the condi 
tion produced may be similar to that of calculous pyelitis. Pyonephrosis i 
quite as frequent a sequence, while the final transformation of the pus int 
a putty-like material impregnated with salts, forming the so-called gcrofulou 
kidney, is even commoner. 

The pyelitis consecutive to cystitis is generally bilateral, and the kidnej 
are sometimes involved, forming the so-called s urpical Sid neys — n fu fo °"pp 11T < 
tive nephritis. There are lines of suppuration extending along the pyramid 
or small abscesses in the cortex, often just beneath the capsule; or there nw 
be wedge-shaped abscesses. The .pus organisms either pass up the tubules o 
as Steven has shown, through the lymphatics. 

Symptoms.— ^The forms associated with the fevers rarely cause any sym 
toms, even when the process is extensive. 2 In mild grades there is pain in •' 
back or there may be tenderness on deep pressure on the affected side. T! 
urine, turbid and containing pus cells, some mucus, and occasional red bloc 
cells, is acid or alkaline, depending on the infecting microbe; usually the alb 
minuria is of higher grade comparati vely than the pyuria. 
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* 1 Before the condition of pyuria is establish™ mere may oe attacks of pain 
on the affected side (not reaching the severe agony of renal colic), rigors, high 
fever, and sweats. Under these circumstances the urine, which may have been 
clear, becomes turbid or smoky from the presence of blood, and may contain 
large numbers of mucus cells and transitional epithelium. These cases aro 
not common, but I have twice had opportunity of studying sifeh attacks for 
a prolonged period. In one patient the occurrence of the rigor and fever could 
sometimes be predicted from the change in the condition of the urine. Such 
cases occur, I believe, in association with calculi in the pelvis. 

Thejjlatement is not infrequently made that the epithelium in the urine 
i n pyelit is is distinctive and characteristic. This is erroneous, as may bo road- 
ilydemohstrated by comparing scrapings of the mucosa of the renal pelvis and 
of the bladder. In both the epithelium belongs to what is called the transi¬ 
tional variety, and in both regions the same conical, fusiform, and irregular 
cells with long tails are found, and yet. in pyelitis more of these tailed cells 
occur, for in cystitis one must often search long for them. 

When the pyelitis, whether calculous or tuberculous, has become chronic 
and discharges, the symptoms are: 

(1) Pyuria .—The pus is in variable amount, and may be intermittent. 
Thus, as is often the ease when only one kidney is involved, the ureter may bo 
temporarily blocked, and normal urine is passed for a time; then there is a 
sudden outflow of the pent-up pus and the urine becomes purulent. Coin¬ 
cident with this retention, a tumor mass may be felt on the side affected. 
The pus has the ordinary characters, but the transitional epithelium is not so 
abundant at this stage and comes from the bladder or from the pelvis of the 
healthy side. Occasionally in rapidly advancing pyelonephritis, portions of 
the kidney tissue, particularly of the apices of the pyramids, may slough away 
and appear in the urine; or, as in a remarkable specimen shown to me by 
Tyson, solid cheesy moulds of the calyces are passed. Casts from the kidney 
tubules are sometimes present. The reaction of the urine depends entirely 
upon the infecting microbe, whether the condition is unilateral or bilateral, 
and whether the bladder is also infected, when vesical irritability nnd fre¬ 
quent micturition may be present. Polyuria is usually present in the chronic 
cases. 

(2) Intermittent fever associated with rigors is usually present in cases 
of suppurative pyelitis. The chills may recur at regular intervals, and the 
cases are often mistaken for malaria. Owen-Hees called attention to the fre¬ 
quent occurrence of these rigors, which form a characteristic feuture of both 
calculoqp and tuberculous pyelitis. Ultimately the fever assumes a hectic 
t.'pe and the rigors may cease. 

(3) The general condition of the patient often indicates prolonged sup¬ 
puration. There is more or less wasting with anaimia and a progressive fail¬ 
ure of health. Secondary abscesses may develop nnd the clinical picture be¬ 
comes that of pyemia. In some instances, particularly of tuberculous pyelitis, 
the clinical course may resemble that of typhoid fever. There are instances 
°f pyuria recurring, at intervals, for many years without impairment of the 
hodily yjgor. Some of the chronic cases have practically no discomfort. 

(4^Physical examination in chronic pyelitis usually reveals tenderness 
°u the affected side or a definite swelling, which may vary much in size and 
46 
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ultimately attain large dimensions if the kidney becomes enormously distended, 
as in pyonephrosis. 

(5) Occasionally nervous symptoms, which may be associated with dysg- , 
ncea, supervene, or the termination may be by coma, not unlike that of dla-' 
betes. These have been attributed to the absorption of the decomposing -mate-1 
rials in the urine, whence the so-called ammonispmia. A form of paraplegia ■ 
has been described in connection with some cases of abscess of the kidney, 
but whether due to a myelitis or to a peripheral neuritis has not yet been 
determined. 

In suppurative nephritis or surgical kidney following cystitis, the patient 
complains of pain in the back, the fever becomes high, irregular, and asso¬ 
ciated with chills, and in acute cases a typhoid state may precede the fatal 
event. 

Diagnosis. —Between the tuberculous and the calculous forms of pyelitis 
’t may be difficult or impossible to distinguish, except by the detection of 
;ubercle bacilli in the pus. The examination for bacilli should be made sys¬ 
tematically, and in suspicious eases intraperitoneal injections of guinea-pigs 
should also be made. Prom jperinephric abscess pyonephrosis is distinguished 
by the more definite character of the tumor, Ahe absence of (edematous swell¬ 
ing in the lumbar region, and, most important of all, fcjie history .of the ease. 
The urine, too, in perinephric abscess may be free from pus. There are cases, 
however, in which it is difficult indeed to make a satisfactory diagnosis. A 
patietft, whom 1 saw with Fussell, had had cystitis through her pregnancy, 
subsequently pus in the urine for several months, and then a large fluctuating 
abscess developed in the right lumbar region. It did not seem possible, either 
before ot during the operation, to determine whether the case was a simple 
pyonephrosis or whether there had been a perinephric abscess caused by the 
pyelitis. 

Suppurative pyelitis and cystitis are.apt to be confounded, and perineal 
section is not infrequently performed on the supposition of the existence of 
the latter. The two conditions may, of course, coexist and prove puzzling, 
but<thejuatoryilhe higher relative grade of albuminuria in pyelitis (Hosen- 
feld, Goldberg, T. R. Brown! .ithe polvuria. 't he mode qf, dexclppment/ the 
local signs in one lumbar region,-pud the absence of pain in the bladder, should 
be sufficient to differentiate the affections. In women, by catheterization of 
the ureters, it may be definitely determined whether the pus comes from the 
kidneys or from the bladder. The cystoscope may be used for this purpose. 

Prognosis. —Cases coming on during the fevers usually recover. Tuber¬ 
culosa, pyelitis may terminate favorably by inspissation of the pus and con¬ 
version into a putty-liko substance with deposition of lime salts. Wit h p\ n- 
nephros is the dangers are increased. • P erforation 'm ay occur Intn Gift p^n to- 
tyepm. the patient may be worn out by thejh ectic fever, or^mv loid disease ni.iv 
develop. 

Treatment.-— In mild cases fluids should be taken freely, particularly the 
alkaline mineral waters, to which potassium citrate may be. added. 

The treatment of the calculous form will be considered later. Practical!' 
there are no remedies which have much influence upon the pyuria. Som« 
of the recently described urinary antiseptics, as ure ta o p i a, etc., seem to be nl 
value, especially in the acute cases. Tonics should be given, a nourishing 
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diet, and mijk and butter-milk may be taken freely. When tbe tumor haa 
fSrtned or even before it is perceptible, if the symptoms are serious ami severe, 
tti g lcidn ev gljould be explored, and, if necessary, nephrotomy or nephrectomy 
should be performed. / 


X. HYDRONEPHROSIS. 

• Definition.—Dilatation of the pelvis and ealy\ of the kidney with atrophy 
of its substance, caused by the accumulation of lion-purulent tin id-, die result 
of obstruction. , 

Etiology.- j -The condition may be congenital, lowing to some abnormality 
in t fo p ur eter or urethra. The tumor produced may bo large enough to retard 
labor. Sometimes it is associated with other malformations. Then* is a 
condition of moderate dilatation, apparently congenital, which is not connected 
.^jSth any obstruction in the duets. 

In some instances there has been .'contraction or twisting of the ureter, 
or it has beenjingertad into the kidney at an acute angle or at a high level. 
In adult life the condition may beklue to lodgment of a calculus, or to i eica- 
triciajLjtjrjcture following ulcer. 

There is a remarkable condition of hypertrophy and dilatation of the 
bladder and ureters associated with congenital defect of the abdominal mus¬ 
cles. The bladder may form a large abdominal tumor and the ureters may lie 
as large and visible as coils of the small intestine. 

' New g rowths, such as tubercle or cancer, occasionally induce lndmnephro- 
sis; more commonly, pressure upon the ureter Irom without, particularly^ 
tumoTS of tbe ovaries and uterus. Oecusionallymicatriciul bauds compress the 
ureter. ^Obstruction within the bladder may result from cancer, from hyper¬ 
trophy of the prostate with cystitis, and in the ui'uthra from stricture. It is 
stated that slight grades of hydronephrosis have been found in patients with 
excessive polyuria. 

In whatever way produced, when (he ureter is blocked Ibe secretion accu¬ 
mulates in the pelvis and infundibula. Sometimes acute lullammalion fol¬ 
lows, but more commonly the slow, gradual pressure causes atrophy of the 
papillae with gradual distention and wasting of the organ. In acquired eases 
from pressure, even when dilatation is extreme, there may usually be seen a 
thin layer of renal structure. In the most extreme stages the kidney is repre¬ 
sented by a large cyst, which may perhaps show on its inner surface imperfect 
septa. The fluid is thin and yellowish in color, and contains traces of urinary 
salts, urea, uric acid, and sometimes albumin. The secretion may be turbid 
from admixture with small quantities of pus. 

Total occlusion does not always lead to a hydronephrosis, hut may be fol¬ 
lowed by atrophy of the kidney. It appears that when the obstruction is inter- 
mi ftent or n ut complete the greatest dilatation is apt to follow. The sac may 
be enormous, and cause an abdominal tumor of the largest size. The condition 
has even been mistaken for ascites. Enlargement of the other kidney may 
compensate for the defect. Hypertrophy of the left side of the heart usually 

follows. , ... 

''Symptoms. —when small, it may not lie noticed. The congenital cases 
when bilateral usually prove fatal within a few days; when-umlateral, the 
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tumor may not be noticed for some time. It increases progressively and has 
all the characters of a tumor in the renal region. In adult life many of the 
cases, due to pressure by tumors, as in cancer of the uterus and enlargement 
of the prostate, etc., give rise to no symptoms. 

There are remarkable instances of inf~rnn‘{j{i~nf hvflrnnnpTrrrni i in which 
the tumor suddenly disappears with the discharge of a large quantity of 
clear fluid. The sac gradually refills, and the process may be repeated for 
yearn In these cases the obstruction is unilateral; a cicatricial stricture exists, 
or a valve is present in the ureter, or the ureter enters the upper part of the 
pelvis. Many of the cases are in women and associated with movable kidney. 

The examination of the abdomen shows, in unilateral hydronephrosis, a 
tumor occupying the renal region. When of moderate size it is readily recog¬ 
nized, but wheaJaige it may be confounded with ovarian or other, tumors. 
In yanng children it may be mistalcenTor sarcoma of the kidney or of the 
retroperitoneal glands, the common cause of abdominal tumor in early life. 
Aspiration alone would enable us to differentiate between hydronephrosis and 
tumor. The large hydronephrotic is frequently mistaken for ovarian 
tumor. The latter is, as a rule, more mobile, and rarely fills the deeper por¬ 
tion of the lumbar region so thoroughly. The ascending colon can often be 
detected passing over the renal tumor, and examination per vaginam, particu¬ 
larly under ether, will give important indications as to the condition of the 
ovaries. In doubtful cases the sac should be aspirated. The fluid of the renal 
cyst is clear, or turbid from the presence of cell elements, rarely colloid in'char¬ 
acter; the specific g«mty-»low; alljumin and traces of urea and uric acid are 
t usually,present; and the epithelial elements in it may be similar to those found 
in the pelvis of the kidney. In old sacs, however, the fluid may not be char¬ 
acteristic, since the urinary salts disappear, but in one case of several years’ 
duration oxalates of lime and urea were found. 

Perhaps the greatest difficulty is offered by the condition of hydronephrosis 
iti-n Ty|f)Yf<r>lp Wncy Here, the history of sudden disappearance of the tumor 
with the passage of a large quantity of clear fluid would be a point of great 
importance in the diagnosis. In those rare instances of an enormous sac fill¬ 
ing the entire abdomen, and sometimes mistaken for ascites, the character of 
the fluid might be the only point of difference. The tumor of pyonephro-is 
may be practically the same in physical characteristics. Fever is usually 
present, and pus is often found in the urine. In these cases, when in doubt, 
exploratory puncture should bo made. 

The outlook in hydronephrosis depends much upon the cause. When sin¬ 
gle, the condition may never produce serious trouble, and the intermittent 
cases may persist for years, and finally disappear. Occasionally the cyst rup¬ 
tures into. the peritonamm, more rarely through the diaphragm into the Jung- 
A remarkable case of this kind was under the care of my colleague, Halstol- 
A man, aged twenty-one, had, from his second year, attacks of abdominal pin 
in which a swelling would appear between the hip and costal margin and sub¬ 
side with the passage of a large amount of urine. In January, 1888, the -ic 
discharged through the right lung. Reaccumulations occurred on several 
occasions, and on June 9, 1891, the sac was opened and drained. He remain 
well, though there is still a sinus through which a clear, probably urinous, 
fluid is discharged. 
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The aflfi jn«y discharge spontaneously tlirouga me ureter and the fluid 
never reaecumulate. In bilater al hydronephrosis there is a danger that unemia 
may supervene. There are instances, too, in which blocking of the ureter on 
the" sound'side by calculus has been folio west l>v unemia. And. Justly, the sac 
ma y supp urate,, and the condition change to one of pyonephrosis. 

Treatment. —Cases of intermittent hydronephrosis which do not cause 
serious symptoms should be let alone, ft is stated that, in sacs of moderate 
size, the obstruction lias been overcome by shampooing. Tf practised, it should 
be done with great care. Whgftjha sac reaches a large size aspiration may lie 
p-rfry™^ and repeated if necessary. Puncture should be made in the flank, 
midway betyreen the ilium and the last rib. If the fluid rwiccnmulates and 
th e ffi c becomes large, it may be incised and drained, or. us a last resort, the 
ki dney m ay be removed. In women a carefully adapted pad and bandage will 
sometimes prevent the recurrence of an intermittent hydronephrosis. 


XI. NEPHROLITHIASIS (Renal Calculus). 


Definition. —The formation in uunouney or in its pelvis of concretions, 
by the deposition of certain of the solid constituents of the urine. 

Etiology and Pathology. —In the kidney substance itself the separation j 
of the urinary salts produces a condition to which, unfortunately, the term 
infarct has been applied. Three varieties may be recognized: (1) The tirie- 
acid infarct, usually met with at the apices of the pyramids in new-born chil- 
dren and during the first weeks of life. The priapism and attacks of cry¬ 
ing jp thn new-horn have been attributed to the passage of these in I amts 
(Southwortli); (2) the sodium-urate infarct, sometimes associated witi^ 
ammonium urate, which forms whitish lines at the apices of the pyra¬ 
mids and is met, with chiefly, but not always, in gouty persons; and (:i) the 
lime infarcts, forming very opaque white lines in the pyramids, usually in 


old peop le. 

In the pelvis and calyces concretions of the following forms occur: (a) 
Small gritty particles, renal sand, ranging in size from the individual grains 
of the uric-acid sediment to bodies 1 or 2 mm. in diameter. These may lie 
passed in the urine for long periods without producing any symptoms, since 
they are too fine to be arrested in their downward passage. 

(b) Larger concretions, ranging in size from a small pea to a liean, and 
either solitary or multiple in the calyces and pelvis. It is the smaller of these 
calculi which, in their passage, produce the attacks of renal colic. They may 
be rounded and smooth, or present numerous irregular projections. 

(c) The dendritic form of calculus. The orifice of the ureter may be 
blocked by a T-shaped stone. The pelvis itself may be occupied bv the con¬ 
cretion, which forms a more or less distinct mould. These are the remark¬ 
able cqraLcalculi, which form in the pelvis complete moulds of infundibula 
and cafycesTthe latter even presenting cup-like depressions corresponding to 
the apices of the papillfc. Some of these casts in stone of the renal pelvis are 

as beautifully moulded as Hyrtl’s corrosion preparations. 

Chemically the varieties of calculi are: (1) U r ic, 4 <a d and urates, most 
important, and forming the renal sand, the small solitary, or the large dendritic 
stones. They are very har d, the surface_is smooth, and the color reddish. 



710 


DISEASES OF THE KIDNEYS. 


The larger stones are usually stratified and very dense. Usually the uric 
acid and the urates are mixed, but in children stones composed of urates alone 
may occur. 

(2) Oxalate of lime, which focam.mulberry-shaped calculi, sfadded~w4th 
points ancTspines/ They are often ver y dqrk in color, intensely .hard, and 
are a mixture of oxalate of lime and uric acid. 

(3) Phosjjhatic calculi are composed of the calqjugi_phosphate and Atip, 
^Utmonio-magnesium phosphate, sometimes mixed with a small amount of 
calcium carbonate. They arc quite common, although the phosphatic salts 
are often deposited about the uric acid or the calcium-oxalate stones. 

(4) Bare forms of calculi are made cystine, xanthine, carbonate of 
lime, indigo, and urostealith. 

The mode of formation of calculi has been much discussed. They may 
be produced by an excess of a sparingly soluble abnormal ingredient, such 
as cystine or xanthine; more frequently by the presence of uric acid in a 
very acid urine which favors its deposition. Sir William Koberts thus briefly 
states the conditions which lead to the formation of the uric-acid concretions; 
high acidity, poverty in salines, low-pigmentation, and high.percentage..of 
Ulic acid. Ord suggests that albumin, mucus, blood, and epithelial threads 
may be the starting-point of stone. The demonstration of organisms in the 
centre of renal calculi renders it probable that in many cases the nucleus of 
the stone is an agglutinated mass of bacteria. 

Bona) calculi are most common in the early and later periods of life. They 
are moderately frequent in this country, but Ihero do not appear to be spe¬ 
cial districts, corresponding to the “stone counties” in England. Men are 
jnore often affected than women. Sedentary occupations seem to predispose 
tojjtqne. 

The effects of the calculi are varied. It is by no means uncommon to find 
a dozen or more stones of various sizes in the calyces without any destruction 
of the mucous membrane or dilatation of the pelvis. A turbid urine fills the 
pelvis in which there are numerous cells from the epithelial lining. There 
are cases of this sort in which, apparently, the stones may go on forming 
and are passed for years without seriously impairing the health and without 
inconvenience, except the attacks of renal colic. Still more remarkable are the 
cases of coral-like calculi, which may occupy the entire pelvis and calyces with¬ 
out causing pyelitis, but which gradually lead to more or less induration of 
the kidney. The most serious effects are when the stone excites a suppura¬ 
tive pyelitis and pyonephrosis. 

Symptoms.—(Patients may pass gravel for years without having an attack 
of renal colic, and a stone may never lodge in the ureter. In other instance', 
the formation of calculi goes on year by year and the patient has recurring 
attacks such as have been so graphically described by Montaigne in his own 
case. A patient may pass an enormous number of calculi. Some years ago 
I was consulted by a commercial traveller, an extremely vigorous man, who 
for many years had had repeated attacks of renal colic, and had passed several 
hundred calculi of various sizes. His collection filled an ounce bottle. A 
patient may pass a single calculus, and never be troubled again. The large 
coral calculi may excite no symptoms. In a remarkable specimen of the kind, 
presented to the McGill Medical Museum by J. A. Macdonald, the patient, 
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a middle-aged woman, died suddenly with unemic symptoms. There was no 
pyelitis, but the kidneys were sclerotic. 

Rend coli c ensues when a stone enters the ureter, or follows an acute pyeli- 
tis. An attack may set in abruptly without apparent cause, or may follow 
a strain in lifting. It is characterized by agonizing pain, which starts in the 
flank..of the affected side, passes down the ureter, and is felt in the testicle 
and^aiong the inner side of the thigh. The pain may"also tadiate through 
th e abd omen and, chest, and bo very intense in the back. In severe attacks 
there are-nausea and vaunting and the patient is collapsed. The inspiration 
breaks out up on t he face mid the pulse is feeble and quick. A chill may pre¬ 
cede the .outbreak, and the temperature may rise as high as loV. No one 
has more graphically described an attack of “the stone" than Montaigne.* 
who was a sufferer for many tears: “Thou art seen to sweat with pain, to 
look pale and rod, to tremble, to vomit well-nigh to blood, to suffer strange 
contortions and convulsions, by starts to let tears drop from thine eyes, io 
urine thick, black, and frightful water, or to have it suppressed by some sharp 
and craggy stone, that cruelly pricks mid tears Mice." The symptoms persist 
for a variable period. In short attacks they do not last longer than an hour; 
in other instances they continue for a day or more, with temporary relief. 
Micturition is frequent, occasionally painful, and the urine, as a rule, is 
bloody. There are instances in which a large amount of clear urine is passed, 
probably from the other kidney. In rare cases the secretion of urine is com¬ 
pletely suppressed, even when the kidney on the opposite side is normal, and 
death may occur from urienua. Tins most frequently happens when the second 
kidney is extensively diseased, or when only a single kidney exists. A num¬ 
ber of cases of this kind have been recorded. The condition lias boon termed, 
bv Sir William Koberls, obstructive suppression. It is met with also when* 
cancer compresses both ureters or involves their orifices in the bladder. The 
patient may not appear to be seriously jll at first, and unemic symptoms may 
not develop for a week, when twitching of the muscles, great restlessness, and 
sometimes drowsiness supervene, hut, strange to say, neither convulsions nor 
coma. Death takes place usually within twelve days from the onset, of the 
obstruction. 

After the attack of colic has passed there is more or less aching on the 
affected side, and thcjiaticnt can usually tell from which kidney the stone 
b aa come. —Examination during the attack is usually negative. Very rarely 
the kidney becomes palpable. Tenderness on the affected side is common. 
In very thin, persons it may be possible, on examination of the abdomen, to 
feel the stone in the ureter; or the patient may complain of a grating sensation. 

When the calculi remain in the kidney they may produce very definite und 
characteristic symptoms, of which the following are the most important: 

(1)<JSain, usually in the back, which is often no more than a dull soreness, 
but which may be severe and come on in paroxysms. It i- usually on the 
side affected, but may be referred to the opposite kidney, and there are in¬ 
stances in which the pain lias been confined to the sound side. Ttjrgdiatea-. 
>n the direction of tfin nrotrr and may be felt in the scrotum or even in the 
penis. Pains of a similar nature may occur in movable kidneys, and there are 


* Essays, Book III, 13. 



712 


DISEASES OF THE SIDNEYS. 


several instances on record in which surgeons have incised the kidney for 
stone and found none. In an instance in which pain was present for a couple 
of years the exploration revealed only a contracted kidney. 

(2) U&matu xia .—Although this occurs most frequently when the stone 
becomes engaged in the ureter, it may also come on when the stones are in 
the pelvis. The bleeding is seldom profuse, as in cancer, but in some instances 
may persist for a long time. It is aggravated by exertion and lessened by^rest. 
Frequently it only gives to the urine a smoky hue. The urine may be free for 
days, and then*a"srid&en exertion or a prolonged ride may cause smokiness, 
or blood may be passed in considerable quantities. 

(3) Py elitis. —(a) There may be attacks of severe pain in the back, not 
amounting to actual colic, which are initiated by a heavy chill followed by 
fever, in which the temperature may reach 104° or 105°, followed by profuso 
sweating. The urine, which has been clear, may become turbid and smoky 
and contain blood and abundant epithelium from the pelvis. Attacks of this 
description may recur at intervals for months or even years, and are generally 
mistaken for malaria, unless special attention is paid to the urine and to the 
existence of the pain in the back. This renal intermittent fever, due to the 
presence of calculi, is analogous to the hepatic intermittent fever, due to 
gall-ston es, and in both it is important to remember that the most intense 
paroxysms may occur without any evidence of suppuration. 

(6) More frequently the symptoms of purulent pyelitis, which have already 
been described, are present; pain in the renal region, recurring chills, and 
pus in the urine, with or without indications of pyonephrosis. 

(4) Pyuria. —There are instances of stone in the kidney in which pus 
occurs continuously or intermittently in the urine for many years. On many 
occasions between lei's and 1884 I examined the urine of a physician who had 
passed calculi when a student in 1845, and had pus in the urine at intervals 
to 1891. In spite of the prolonged suppuration he had remarkable mental 
and bodily vigor. 

Patients with stone in the kidney are oftepjrgbust, high livers, an d gou ty. 
Attacks of ..dyspepsia are not uncommon, or they may have severe headaches. 

Diagnosis.—Renal may be mistaken _f or intestinal colic, particularly if the 
distention of the bowels is marked, nrffinr..biliMy col ic pad 

di rection of th e pain, the retraction and tenderness of the tosticlo'tlie-accur- 
r ence of haa mfltjipia, ancl aMoredJdjaracter of the urine are distinctive fea¬ 
tures! Attention may again be called to the fact that attacks simulating renal 
colftfare associated with movable kidney, or oven, it has been supposed, without 
mobility of the kidney, with the accumulation of the oxalates or uric acid m 
the pelvis of the kidney. The di agnosis be tween a stone ift .the kidney and 
st one in the blad der is not always easy,. though in the latter the pain is 
particularly about the neck of the bladder, and not limited to one side. In 
the uric-acid or uratic renal stone, the urine is acid, thus aiding us in differ- 
entiafl Sg it from a bladder stone, when alkaline’urine is the rule. It is 
stated that certain differences occur in the symptoms produced by different 
sorts of calculi. The In pgr nrie arid nalnul-: 1 «m frequently prodnsn-fr’''' 1 ** 
symptoms. On the other hand, as tbo nTnlntrf nf limo ia n-.inMf»W.aalonllW. 
it is apt to produce more, pain (often of a radiating character) than the 
lithic-acid form, and to cause htemorrhage. In both these forms the urine 
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is acid. Th e pho sphatic calculi are stated to produce the most iutense pain* 
and the u ring , mo nly alkaline. Tlie Roentgen rays are becoming of more 
and more value in determining the presence and position of a stone. 

* Treatment. —In the attacks of renal colic great relief is experienced by 
the,h ot bath, which is sometimes sufficient to relax the spasm When the pain 
ttpVfry intense morp hia should be given hypodermically and inhalations of 
may bo necessary until the elfects of the anodyne are manifest, 
[^applications are sometimes grateful—hot poultices, or cloths wrung out 
rfhot water. The patient may drink, freely of hot lemonade,"soda water, or 
iaHijusrater. Occasionally change in posture or imersion will give great 
relief. Surgical interference should be considered in all eases, especially when 
the stone is large or the associated pyelitis severe. 

In the intervals the patient should, as far as possible, live a quiet life, 
avoiding sudden exertion of all sorts. The essential feature in the treatment 
is tijjieep the urine- abundant and, in the uric-acid or uratic eases, alkaline'. 
The patient should drink daily a large but definite quantity of mineral water-, * 
or distilled water, which is just as satisfactory. The citrate or bicarbonate of 
potash may be added. The aching pains in the lwek are often greatly relieved 
byUEsf treatment. Many patients find benefit from a stay at Saratoga. Med¬ 
ford, Poland, or other mineral springs in (he United Slates, or at Vichy or 
Ems in Europe. 

The diet should be carefully regulated, and similar to that indicated in the 
early stages of gout. Sir William Roberts recommends what is known as the 
; solvent treatment for uric-acid calculi. TJjji citrate of potash is givuu in large 
doses, Half a drachm to a drachm, every three hours in a tumblerful of water. 
This should be kept up for several months. I have had no success with this 
treatment, nor, when one considers the character of the uric-aeid stones 
usually met with in the kidney, does it seem likely that any solvent action 
could be exercised upon them by changes in the urine. This treatment should 
be abandoned if the urine becomes ainmoniaenl. 

The value of gipyraaino as a solvent of uric-acid gravel or of uric-aeid 
stones has been much discussed of late. While outside the liody a watery solu¬ 
tion of the drug has this power in a marked degree, the amount excreted in 
the urine as given in the ordinary doses of 15 grains daily seems lo have very 
little influence. Several observers have shown that the percentage of piper¬ 
azine excreted in the urine, when taken in doses of from 1 to 'l grammes, has, 
when tested outside of the body, little or no influence as a’solvent (Fawcett, 
Gordon). 


TTTT. TUMORS OF THE KIDNEY. 

These are benign and malignant. Of the benign tumors, the mo-t com¬ 
mon are the small nodular fibromata which occur frequently in the pyra¬ 
mids, and occasionally lipoma, angioma, or bjmphadcnoma. 'ihe adenomata 
may be congenital. In one of my cases the kidneys were greatly enlarged, 
contained small cysts, and numerous adenomatous structures throughout both 
or gans. 

*Some of these, if we judge by the laudatory reports, are as potent as the waters of Cor- 
* ena i declared by Montaigne to be “ powerful enough to break stones.” 
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Malignant growths—cancer or sarcoma —may be either primary or second¬ 
ary. The sajeonjata are the most common, either alveolar sarcoma or the 
remarkable form containing striped muscular fibres—rhabdomyoma. They 
are very common tumors in children. One of the most common and important 
renal tumors is the hypernephroma, growing in or upon the organ from the 
adrenal tissue—the aberrant “ rests ” of Grawitz. A. 0. J. Kelly, Ramsay, 
and Ellis have made important contributions to our knowledge of this form. 
Of 163 cases only 6 were extra-renal (Ellis). They may be small and in the 
renal cortex or form large tumors with extensive metastases, particularly 
in the lungs, Kelly states that most of the primary carcinomas and alveolar 
sarcomas of the kidney are really hypemephromata. 

The tumors attain a very large size, and almost fill the abdomen. In chil¬ 
dren they may be enormous. Morris states that in a boy at the Middlesex Hos¬ 
pital the tumor weighed 31 pounds. They grow rapidly, are often soft, and 
haemorrhage frequently takes place into them. In the sarcomata, invasion of 
the pelvis or of the renal vein is common. The rhabdomyomata rarely form 
very large tumors, and death occurs shortly after birth. In one of my cas>- 
the child at the age of three years and a half died suddenly of embolism of 
the pulmonary artery and tricuspid orifice by a fragment of the tumor, which 
had grown into the renal vein. 

Symptoms.—The following are the most important: (1) Haematuria in 
one-half the cases, which may be the first indication. The blood is fluid or 
clotted, and there may be very characteristic moulds of the pelvis of the kidney 
and of the ureter. It would no doubt lie possible for such to form in the 
luematuria from calculus, but 1 have never met with a case of blood-cads 
of the pelvis and of the ureter, either alone or together, except in cancer. It 
is rare indeed that cancer elements can be recognized in the urine, and jet 
the diagnosis has been made in this way. 

(2) Pain is an uncertain symptom. In several of the largest tumors which 
have come under my observation there has been no discomfort from beginning 
to close. When present, it is of a dragging, dull character, situated in the 
flank and radiating down the thigh. The passage of the clots may cause great 
pain. In one case the growth was at first upward, and the symptoms for some 
months were those of pleurisy. 

(3) Progressive emaciation. The loss of flesh is usually marked and 
advances rapidly. There may, however, be a very large tumor without 
emaciation. 

Physical Signs. —Tn almost all instances tumor is present. When small 
and on the right .side, it may be. yery movable; in some instances, occupy mf 
a position in the iliac fossa, it has been mistaken for ovarian tumor. The 
large growths fill the flank and gradually extend toward the middle has 
occupying the right or left half of the abdomen. Inspection may show two oi 
three hemispherical projections corresponding to distended sections of the 
organ. In children the abdomen may reach an enormous size and the vein 
are prominent and distended. On bimanua l .palpation the tumor is felt h 
nocflUT ttiA InrnW TPjrjfm ani csuLnsuallybe.Uflfid slightly fromiteied: 11 
some cases it is very movable, even when large; in others it is fixed, firm. an< 
solid. The .respiratory movements ha ve hu t slight influenca upon it. Rap'dl 
growing renal tumors are soft, and on palpation may give a sense of fluctua 
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tion. A point of considerable importance is the fact that the colon crosses the 
tumor, and can usually be detected without difficulty. 

Diagnosis. —In children very large abdominal tumors are either renal or 
Retroperitoneal. ^The retroperitoneal sarcoma tLobuteiu’s ctM&er) is more eeji- 
jSral, but may attain as large a size. If the ease is seen only toward the end, a 
differential diagnosis may be impossible; but as a rule the sareorya is less mov- 
ii ^1g r . It is to be remembered that these tumors may imade the kidney. On 
thn left “ il1n nn enlarged spleen is readily distinguished, as the edge is very 
(listuifit and the notch or notches well marked : it descends dyuiug.respiration, 
and_t |n » gn] iyn lies behind, no t. in . Ia mt-of-it. - On the .right side growtlis of the 
liyfiEJtre occasionally' confounded with renal tumors; but such instances are 
rare, and there can usually be detected a zone of .ranmanoa between the upper 
uiaigiB-ofthwrenal tumor and tbe ribs, hale in the disease, however, this is 
not possible, for the renal tumor is in close union with the lnor. 

A malignant growth in a movable kidney may bo very deceptive and may 
simulate cancer of the ovary or myoma of the uterus. The great mobility 
upward of the renal growth and the negative result of examination of the 
pelvic viscera are I he reliable points. 

When the growth is small and the palient in good condition removal of the 
>rgan may he undertaken, but the percentage of cases of recovery is very small, 
inly 5.4 per cent ((!. Walker). 

•3CTTT CYSTIC DISEASE OF THE KIDNEY. 

The following varieties of cysts are met. with : 

I. The snfall cysts, already described m connection with the chronic 

nephritis, which result from dilatation of obstructed tubules or of llownian’s 
capsules. There are cases very difficult to classify, in which the kidneys are 
greatly enlarged, and very cystic in middle-aged or elderly persons, and yet 
not so lurge as in the congenital form. , 

II. Solitary cysts, ranging m size from a marble to ail orange, or even 
larger, are occasionally found in kidneys which present no other changes. In 
exceptional cases, they may form tumors of considerable size. Newman oper¬ 
ated on one which contained 25 ounces of blood. They, too, in all probability, 
rasult-iiom. obstruction. 

III. Th e polyc ystic kidneys in which the greatly enlarged organs, weighing 
even as much as six pounds, are represented by a conglomeration of cysts, vary¬ 
ing in size from a pea to a marble. Little or no renal tissue may be noticeable, 
although in microscopical sections it is seen that a considerable amount re¬ 
mains in the interspaces. The cysts contain a clear or turbid llmd. sometimes 
reddish-brown or even blackish in color, and may be of a colloidal consistence. 
Albumin, blood crystals, cholesicrin. with triple phosphates and fat drops are 
found in the contents. Urea and uric acid are rarely present. The cysts 
are lined by a flattened epithelium. They occur in the feet us, and sometimes 
are of such a size as to obstruct labor. In the adult they are usually bilateral, 
and there is every reason to believe that they begin in early life and increase 
“fradually. Indeed, a progressive growth has been noticed in some cases (Alfred 
King). They may be found in connection with cystic disease of the liver and 
Aher organs. It is difficult to account for the origin of this remarkable eon- 
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dition, which some regard as a defect of development rather than a patho¬ 
logical change, and point to the association in the fatal cases of other anoma¬ 
lies, as imperforate anus. Shattock and Bland Sutton have suggested that 
the anomaly of development is a failure of complete differentiation of the 
Wolffian bodies, but embryologists whom I have consulted on this point tell 
me that this is most unlikely. Others believe the condition to be a new growth 
—a sort of mucoid endothelioma. 

It is interesting to note that several members of a family may be affected. 
I have reported an instance in which mother and son were the subjects of 
the disease. 

Symptoms. —Of five cases which I have seen in adults the condition was 
recognized during life in four. The features are characteristic. 

(а) Bilateral tumors in the renal regions, which may increase in size 
under observation. They may cause great enlargement of the upper zone of 
the abdomen. The colon and stomach are in front of the tumors, on the 
surface of which in very thin subjects the cysts may be palpable. 

(б) Hsematuria, which may recur at intervals for years. 

(c) The signs of a chronic interstitial nephritis—(1) pallor or muddy 
complexion; in rare instances a bronzing of the skin; (2) sclerosis of the 
arteries; (3) hypertrophy of the heart with accentuated second sounds; 
(4) urine abundant, of low specific gra\ity, with albumin, and hyaline and 
granular tube-casts, and in one of my cases there were cholesterin crystals. 
Death occurs from uraemia or the cardio-vascular complications of chronic 
Bright’s disease. A rare event is rupture of a cyst with the formation of a 
perinephric abscess and peritonitis. In two of my cases the skin became much 
i pigmented. 

While both kidneys are, as a rule, involved, one may be much smaller than 
the other. 

Operation is rarely indicated, unless the condition is found to be uni¬ 
lateral, in which case Morris has removed the kidney in several instances, and 
the patients have remained well for years. 

IY. Occasionally the kidneys and liver present numerous small cysts scat¬ 
tered through the substance. The spleen and the thyroid also may be involved, 
and there may be congenital malformation of the heart. The cysts in the 
kidney are small, and neither so numerous nor so thickly set as in the con¬ 
glomerate form, though in these cases the condition is probably the result <d 
some congenital defect. There arc cases, however, in which the kidney.- art 
very large. It is more common in the lower animals than in man. 1 have 
seen several instances of it in the hog; in one case the liver weighed 40 pound- 
and was converted into a mass of simple cysts. The kidneys were less involved 
Charles Kennedy found references to 12 cases of combined cystic disease of tl« 
liver and kidneys. 

The echinoccocus cysts have been described under the section on para-it 
Paranephric cysts (external to the capsule) are rare; they may reach a hug 1 
size. 
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Suppuration in the connective tissue about the kidney may follow (1) 
hln fffl (&) the extension of lntlaniuiation from the pelvis of the 

kidney, the kjdney-itsolf, or the ureters; (j|). iierl'oratiou of tlje bowel, most 
commonly the appendix, in some instances the colon; (4) extension of sup¬ 
puration from the spine, as in caries, or from the pleura, as in empyema; (5) 
as a sequel of the fevers, particularly in children. 

Post mortem the kidney is surrounded by pus, particularly at the posterior 
part, though the pus may lie altogether in front, between the kidney and (lie 
peritonaeum. Usually the abscess cavity is extensive. The ,pns is often offen¬ 
sive and may have a distinctly ficeal odor from contact with the large bowel. 

It may burrow in various directions and burst into the pleura and he dis¬ 
charged through the lungs. A more frequent direction is down the psoas 
muscle, when it appears in the groin, or it may pass along the ilincus fascia 
and appear at PonparfsTTgaiiienr 'TTniay perforate the bowel or rupture into 
the'pwttwnfe’um; sometimes it penetrates the bladder or vagina. 

~Postmortem we occasionally' find a condition of diroitic perinephritis in 
which the fatty capsule of the kidney is extremely firm, with numerous bands 
of fibrous tissue, and is stripped off from the proper capsule with the gieatcst 
difficulty. Such a condition probably produces no symptoms. 

Symptoms.—‘There may lie intense pain, aggravated by pressure, in tho 
lumbar region. In other instances, the onset is insidious, without pain in tho 
renal region; on examination signs of deep-seated suppuration mav be detected. 
Ou the affected side there is usually pain, which may bo referred to the neigh- • 
Imrhood of the hip-joint or to (lie joint itself, or radiate down the tlngh and he 
associated with the retraction of (lie testis.. The patient lies with the t ngi 
flexed, so as to relax the psoas muscle, and in walking throws, as far as pos¬ 
sible.' the weight on the opposite leg. Tie also* keeps the spine immobile, 
assumes a stooping posture in walking, and has great difficulty in voluntari y 


adducting the thigh (Gibney). 

There-may be pus in the urine if the disease has extended from the pelvis 
or the kidney, but in other forms the urine is clear. When-pu* has formed 
there-aie usualfo chills with irregular fever and sweats. Ou examination, 
deepi-seate&jnduration is felt between the last rib and the crest of the ilium. 
Bimanual palpation may reveal a distinct tumor mass. CEdcma or puffiness 

of the skin is frequently present. . . , 

~ Diagnosis.—Tho diagnosis is usually easy; when doubt exists the aspirator 
needle should be used. We can not always differentiate the primary forms 
from those due to perforation of the kidney or of the bowel. This, however, 
makes but little difference, for the treatment is identical. It is usually po.- 
sible by the history and examination to exclude diseases of the ver ™ 
children hip-joint disease may be suspected, but the pain is ug cr > a 
is no fulness or tenderness over the hip-joint itself. 

The treatment is dear-early, free, and permanent drainage. 
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DISEASES OF THE BLOOD AND DUCTLESS 

GLANDS. 

L AN2EMIA. 

Definition.— Anamiift may be defined as a reduction in the amount of the 
blood as a whole or of its corpuscles, oligocythemia, or of certain of its more 
important constituents, such as albumin and hemoglobin. 

* Pseudo-Anamk.— The state of the skin and mucous membranes is usually 
X safe guide in judging of the presence of anaemia. There are certain con¬ 
ditions in which this is deceptive, and a marked pallor may exist with nearly 
normal corpuscles and hemoglobin. (1) The pallor of nausea and the anemia 
following a drinking-bout (Katzenjammer!); (2) the apparent anemia of 
Bright’s disease, of certain cases of heart disease, of early arterio-sclenws 
(Stengel); (3) of the morphia habitue , sometimes of the lead worker; and 
k (4) of certain perfectly healthy individuals who are, so to speak, bom pale 
and stay pale—these are some of the conditions in which with a p^eudo- 
anaemia there is a normal or nearly normal blood-count and color index. 

Anaemia may be local or general. 

local Anaemia.—Tissue irrigation with blood is primarily from the heart, 
but in all extensive systems of this sort provision is made at the local terri¬ 
tories for variations in the supply, according to the needs of a part. The 
sluices are arranged by means of the stop-cock action of th e ar teries, which 
contract or expand under the influence of the vaso-motor ganglia, central and 
peripheral. If the sluices of one large district are too widely open, so much 
blood may enter that other important regions have not enough to keep them 
at work. \Local anaemia of the brain, causing swooning, ensues when the 
mesenteric channels, capable of holding all the blood of the body, are wide 
open. ^Emotional stimuli, reflex from pain, etc., removal of pressure, as after 
tapping in ascites, may cause this. It is probable that many of tho nervous 
and other symptoms in enteroptosis are due to the relative anaemia of the 
cerebral and spinal systems, owing to the persistent overflowing of the mivn- 
teric reservoir. '.We know very little of local anaemia of the various organs 
but poroibly functional disturbance in the liver, kidneys, pancreas, heart, etc., 
may result from a permanently low pressure in the local blood “main-- 
'Anemia from spasm of the arterial walls is seen in Eaynaud’s disease, which 
usually affects the peripheral vessels, causing local syncope of the fingers, hut 
it may occur in the visceral vessels, particularly of the brain, and cause tem¬ 
porary hemiplegia, aphasia, etc. 
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Qenenl a naemia may be: (1) Secondary or symptomatic; (2) prininry, 
essential, or cytogenic. 

Secondary An.k.mia. 

Under this division comes a large pro|)ortion of all eases. The following 
are the most important groups, based on the etiology: 

(1) Anaemia from haemorrhage, either traumatic or spontaneous. Tho 
loss of blood may be rapid, as in lesions of large vessels, in injury or in rup¬ 
ture of aneurisms, in ulcer of the stomach or duodenum, or in ]>o-t-portum 
haemorrhage. If the loss is excessive, death results from lowering of the 
arterial pressure. In sudden profuse haemorrhage the loss of 2 or 1 pounds 
of blood may prove fatal. In the rupture of an aneurism into the pleura tho 
loss of blood may amount to 74 pounds, the largest quantity I lime known to 
be shed into one cavity. In a ease of hiemalemesrs the patient lost over to 
< rfrands of blood in one week and yet recovered from the immediate efforts. 
Byen after very severe luemorrhage the number of red blood-corpuscles is not 
'reduced so greatly as in forms of idiopathic amrniia. Thus in one ease ju-t 
mentioned, at the termination of the week of bleeding there were nearly 
1,390,000 red blood-corpuscles to Hie cubic millimclrc. Tho pi'orr— of regeijf 
eration goes on with great rapidity, and in some “ bleeders " a week or ten 
days suffice to re-establish the normal amount. The watery and 'aline con¬ 
stituents of the blood are readily restored by absorption from the gastro¬ 
intestinal traet. iThe albuminous elements also are quickly renewed, hut it 
may take weeks or months for the corpuscles to reach the normal standard. 
The haemoglobin is restored more slowlv than the corpuscles. Chart XVI, 
page 720, illustrates the rapid fall and gradual restitution in a ease of 
severe purpura hteniorrhagiea. In September the blood-count was: red bloml- 
corpuscles, 5,350,000; leucocytes, 5,500; lucmoglobin. Of per cent. 

The microscopical characters of the blood after severe luemorrhage may 
not be greatly changed. > The red corpuscles show, usually, rather more 
marked differences in size than normally, while tho average size may be a 
trifle reduced; there may he a'moderate poikilooylosis. .The corpuscles are 
paler than normally. ' Nucleated red corpuscles appear, almost always, -non 
after the haemorrhage; they are, however, not numerous, except when their 
large number indicates the .so-called blood crisis.' Those are small hoilu- of 
about the same size as a normal red corpuscle with a small, round, dis-ply 
staining nucleus. <'Free nuclei may he found. ‘The colorless corpuscles are, 
at fi rst, ipeypAsed in number. There is a moderate leucocytes^, the differen¬ 
tial count showing an increase in the multinuelear nentrophiles w ilh-a d i m i¬ 
n ution in flip small m on o n 11 clear elements. 'During recovery the leueoeytosis 
diminishes. >«The color index is low. ns the hemoglobin regenerates more slowly 
and tSo corpuscles are smaller and lighter. 

The reduction in hemoglobin is always proportionately greater than that 
in the corpuscles. 

In some instances a rapidly fatal anaemia may follow a single severe 
haemorrhage, as in post-partum cases, or repeated small hemorrhages, as in 
Purport. Here the appearances of the red corpuscles are mueh the aame, 
except in the total absence of nucleated red corpuscles. 

TheJfiujjpeytes in these cases are usually reduced in number f the poly- 
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nuclear elements are present in a relatively diminish^ proportion, while the 
'.small mononuclear forms are numerous. 'Post mortem there is a total absence 
of any regenerative activity on the part of the bone-marrow. 

The above description is of the blood changes after one severe hemorrhage. 
In the case of repeated hemorrhages the picture depends upon the interval 
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Chart XVI. —Illustrates the Rapidity with which Aiushia is Prodcord nr Purpura 
Hajhourhaqica and the Gradual JUcovkry. Jfc 


between the losses of blood: if long enough to allow complete regeneration 
each time the total amount of blood lost may be excessive and yet the patient 
recover rapidly after the last as in a case of phthisis mentioned by Ehrlich 
who lost by haemoptysis twenty kilogrammes of blood in six and. a Half months. 

If, however, the intervals are so short that recovery from each is not 
possible there soon occurs .a chronic anaemia with very tardy regeneration; a 
hydraemic plasma, low color index, and lymphocytosis. 

(3) Anaemia is frequently produced by long-continued drain on the albu¬ 
minous materials of the blood, as in, chronic suppuration andi^jigbPg disease. 
Prolonged-lactation acts in the same way. - Rapidly growing tumors may 
cause a profound anaemia, as in gastric cgneer. The characters of the blood 
here may be much the same as in the acute cases. Usually the poikilocytosis 
is more.marked; in severe cases it may be excessive. The jmeseiice, however, 
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of the very large corpuscles, such as one sees in pernicious anaemia, is not 
noted, the av erage size appearing to be rather smaller than normal. 

Nucleated red corpuscles are usually scanty. In long-continued chronic 
secondary - anaemias occasional larger nucleated red corpuscles may be seen, 
bodies with larger palely staining nuclei; in some of these cells karyokinctic 
figures occur. Nucleated red corpuscles with fragmentary "nuclei may also 
be seen. 


The leneeeytes may be increased in number, though in some severe chronic 
cases there may be a diminution. 

(3) Anamia from Inanition.—This may be brought about by defective 
food-supply,, or by conditions which interfere with the proper reception and 
prejftation of the food, as in cancer of the (esophagus and chronic dyspepsia. 
The reduction of the blood mass may lie extreme, but the plasma suffers pro¬ 
portionately more than the corpuscles, which, even in the wasting of cancer 
of the oesophagus, may not be reduced more than one-half or three-fourths. 
The reduction in the plasma may be so great that the corpuscles show a 


relative increase. 

(4) Toxic anemia is induced by the action of certain poisons on the 
blood, such as lead, mercury, and arsenic, among inorganic substances, and 
the virus of syphilis and malaria among organic poisons. They act cither 
by directly destroying the red blood-corpuscles, as in malaria, or by jpereas- 
ing the rate of ordinary consumption. The anaimia of pyrexia may in part 
be due to a toxic action, but is also caused in part by the disturbance of 
digestion and interference with the function of the blood-making organs. 


Pbimaey on Essential Anemia. 


1. Chlorosis. 


Definition. —An anmmia of unknown cause, occurring in young girls, char¬ 
acterized by a marked relative diminution of the h®moglobin. 

Etiology.-— It is a disease of girls, more often of blondes than of brunette. 
It is doubtful if males are ever affected. I have never seen true chlorosis in 
a boy. The ago of onset is between the fourteenth and seventeenth years; 
under the age of twelve cases are rare. Recurrences, which are common, may 
extend into .<Ae third decade. Of the essential cause of the disease wc know 
nothing. ■ There exists a lowered energy in the blood-making organs, asso¬ 
ciated in. some obscure way with the evolution of the sexual apparatus in 
women, iHereditary influences, particularly chlorosis and tuberculosis, play a 
part in some cases. Sometimes, as Virchow pointed out, the condition exists 
with a defective development (hypoplasia) of the circulatory an genera ive 


6 The disease is most common among the ill-fed, overworked girls of large 
towns, wh o are con fined all, day in close, badly lighted rooms, 
much stair-dimbmg. Cases occur, however, under the most favorable con 
ditions of life, but not often in country-bred girls, as Maudlin sings m th 
Complect Angler ,fiack of proper exercise an<g* fresh air, andtheuseof 
►improper food art important factors.* Emotiomfl and/pervous 
may befprominent—so prominent thai/certain writers have regarded the dm- 
as a neurosis. De Sauvages speaks of 4 chlorose par amour. Newly 
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arrived Irish girls were very prone to the disease in Montreal. The “ corset 
and chlorosis ” expresses 0. Bosenbach’s opinion. Menstrual disturbances are 
Bpt uncommon, but are probably a sequence, not a cause, of chlorosis. Sir 
Andrew Clark believed that constipation plqys an important role, and that 
the condition is in reality a voproemia due to the absorption of poisons—leueo- 
maines and ptomaines—from the large bowel, a view which does not seem 
very reasonable, considering the great frequency of constipation both in 
women and in men. 

Symptoms. — (a) Qese&al.—T he symptoms of chlorosis are those of 
ansemia. The subcutaneous fat is well retained or even increased in amount. 
The complexion is peculiar; neither-the blanched aspect of haemorrhage nor 
the muddy pallor of grave anaemia, but a curious yellow-green tinge, which 
has given to the disease its name, and its popular designation, the green sick¬ 
ness. Occasionally the skin shows areas of pigmentation, particularly about 
the joints. In eases of moderate grade the color may be deceptive, as the 
cheeks have a reddish tint, particularly on exertion (chlorosis rubra). The 
subjects complain of breathlessness and palpitation, and there may be a tend¬ 
ency to fainting—symptoms which often lead to the suspicion of heart or 
lung disease. Puffiness of the face and swelling of the ankles may suggest 
nephritis. The disposition often changes, and the girl becomes low-spirited 
and irritable. The eyes have a peculiar brilliancy and the sclerotica are of a 
bluish color. 

(6) SrKCiAL Features. — Blood .—The drop as expressed looks pale, 
Johann Duncan, jn lHGt, first called attention to the fact that the essential 
feature was not a great reduction in the number of the corpuscles7 but a 
•quantitative change in the haimoglobin. The corpuscles themselves look pale. 

In 63 consecutive cases examined at my clinic by Thayer, the average num- 
hfix per cubic millimetre of the red blood-corpuscles was 4,096,544, or over 
80 .per. cent, whereas the percentage of haemoglobin for the total number a as 
42.3 per cent. The accompanying chart illustrates well these striking differ¬ 
ences. There may, however, be well-marked actual anaemia. The lowest blood- 
count in the series of cases referred to above was 1,932,000. There may lie 
all the physical characteristics and symptoms of a profound anaemia with the 
renumber of the blood-corpuscles nearly at the norqfi. standard. Thus in one 
instance the globular richness was over 85 per d%ii, with the htemoglobin 
about 35. No other form of anaemia presents this feature, at least with the 
same constancy and in the same degree. The importance of the reduction in j 
the haemoglobin depends upon the’'fact that it is the iron-containing elements 
of the blood with which in respiration the oxygen enters into combination. 
This marked diminution in the iron has also been determined by chemical 
analysis of the blood. The microscopical characteristics of the-blood are as 
follows: In severe cases the corpuscles may be extremely irregular in size and 
shape—poikilocytosis, which may occasionally be as marked as in some cases 
of pernicious anaemia. The; large forms of red blood-cells are not as com¬ 
mon, and the averagei-sizc is stated to be below normal. iThe color of the 
corpuscles is noticeably pale and the deficiency may be seen either in indi¬ 
vidual corpuscles or in the blood mixture prepared for counting, i Nucleated 
red corpuscles (normoblasts) are not very uncommon, and may vary greatly 
in numbers in the same case at different periods. ^The-loueocytes may show 
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a slight increase; the average in the 63 cases above referred to was 8,467 per 
cubic millimetre. "r 

(c) Gabteo-intestinai, Symptoms. —The appetite is capricious, and par 
. tienta often have a longing foj unusual articles, parti cularly arid* l n some 
' instances .^ eat.alLsorts of indigestible things, such as chalk or even earth. 
1 Superaeidity of the gastric juice is commonly associated with chlorosis. In 
19 out of 91 cases in Itiegel’s clinic this condition was found to exist. In 
the other two instances the acidity was normal or a trifle increased. : Distress 



after eating and even cardialgic attacks may be associated, with it. Con¬ 
stipation is a common symptom, and, as already mentioned. 1ms been regarded 
88 an ftnportant element in causing the dise ase. A majority of chlorotic girls 
whoHear corsets" havPgSsffbpfosis. and on inflation the stomach will be found 
vertically placed; sometimes the organ Js. very much dilated. The motor 
power-is usually well retained. Enteroptosis with palpable right kidney is 
not uncommon. 
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^ (d) Cieculatoby Symptoms. —Palpitation of the heart occurs on exer- 
tufc, and may be the most distressing symptom of which the patient com¬ 
plains. Percussion may show slight increase in the transverse dulness. A 
systolic, murmur is heard at the apex or at the base; more commonly at the 
latter, but in extreme c^s at both. A diastolic murmur is rarely heard. 
The systolic murmur is usually loudest in the second left intercostal space, 
where there is sometimes a distinct pulsation. The exact mode of production 
is still in dispute. B alfour holds that it is produced at the mitral orifice by 
relative insufficiency of the valves in the dilated condition of the ventricle. 
'On the right side of the neck over the jugular vein a continuous murmur 
may be heard, the bruit de diable, or humming-top murmur. 

The pulse is usually full and soft. Visible impulse is present in the veins 
of the neck, as noted by Lancisi. Pulsation in the peripheral veins is some^ 
times seen. Thrombosis in the veins may occur, most commdtty in the 
‘’femoral, but in other instances in the cerebral sinuses there may be multiple 
thrombi. In 86 cases the veins of the legs were affected in 48, the cerebral 
sinuses in 29 (Lichtenstem). The chief danger in thrombosis of the extremi¬ 
ties is pulmonary embolism, which occurred in 13 of 52 cases collected by 
* Welch. 

> As in all forms of essential anaemia, fever is not uncommon. Chlorotic 
patients suffer frequently from headache and neuralgia, which may be parox¬ 
ysmal. The hands and feet arc often cold.' Dcrmatographia is common. 
Hysterical manifestations are not infrequent. Menstrual disturbances are very 
common—amenorrhcea or dysmenorrhoea. With the improvement in the blood 
condition this function is usually restored. 

*■ Diagnosis, —The green sickness, as it is sometimes called, is in many in¬ 
stances recognized at a glance. The well-nourished condition of the girl, the 
peculiar complexion, which is most marked in brunettes, and the white or 
bluish sclerotics are very characteristic. A special danger exists in mistak¬ 
ing the apparent anaemia of the early stage Qf julmonary tuberculosis for 
chlorosis. Mistakes of this sort may often be avoided by the very simple 
test furnished by allowing a drop of blood to fall on a white towel or a piece 
of blotting paper—a deficiency in haemoglobin is readily appreciated. The 
, palpitation of the heart and shortness of breath frequently suggest heart-dis¬ 
ease, and the oedema of the feet and general pallor cause the cases to be mis¬ 
taken for Bright’s -disease. In the great majority of cases the characters of 
the blood readily separate chlorosis from other forms of anaemia. 


Idiopathic or Progressive Pernicious Ancemia. 

The disease was first clearly described by Addison, who called it ffio- 
pathio anrnmi a. Channing and Gusserow described the cases occurring post 
partum, bu t to Biermer we o we a revival of interest, in the subject. 

** Etiology.— The existence of a separate disease worthy oh' the term pro¬ 
gressive pernicious anaemia has been doubted, but there The very many 
cases in which, as Addison says, there exist none of the usual causes or 
concomitants of anaemia. Cliwiwtiy there are several different gro ups whic h 
present: the nharonteiM-n^.pregaBaauta nnrl pornifjpiis anaemia ailji are etiolo g- 
i eally differ ent.. Thus, a fatal anaemia may be due to the presence of para- 


anemia. 


gltee, or may.follw haanorrhage, or be associated with chronic atrophy of the 
stomach; blit when we have excluded all these causes there remains a group 
which, in the words of Addison, is characterized by a "general ansemia 
vflCCniring without any discoverable cause whatever, cases in which there had 
no previous loss of blood, no exhausting diarrhoea, no chlorosis, no 
pjupura, no renal, splenic, miasmatic, glaudular, strumous, or malignant 
'disease.” 


William Hunter considers that the idiopathic anamiiu described by Addi¬ 
son and the propess ive pernicious aninnia of Biermer are different affections. 
That described^ Addison is a distinct disease, while that described by Bier- 
,mer'la“a frequently recurring group of symptoms met witli in very different 

f ditions of disease.”/ Hunter holds that there are two important factors 
the disease, (a) haemolysis and (b) a chronic septic infection often asso¬ 
ciated with a specific glossitis, and oral, gastric, and intestinal sepsis. 

Idiopathic ansemia is widely distributed. It is of frequent occurrence 
in the Swiss cantons, and it is common in the United States. Tt affects inid-^, 
dle-aged persons, but instances in children have been described. Of the 81 
eases in my hospital series 3(1 wore above fifty years of age; only 1 was unddlr 
twenty. Griffith mentions about 10 eases occurring under twelve yegrs of *■ 
age. The youngest patient I have seen was a hoy of ten. .Males are more t 
frequently affected than females. Of 550 cases collected by Col man, 323 were 
in men and 227 in women. Sinkler and Eshner record 3 cast's in one family, 
the father and two girls. 

With the following conditions'may be associated a profound ami’iniu not 
always to be distinguished clinically from Addison's idiopathic form: 

(a) Pregnancy and Parturition .—The symptoms may occur during png-* 
nancy, as in 19 of 29 cases of this group in Eiehhorst’s table. More com¬ 
monly, in my experience, the condition has been post partum. 

(b) Atrophy of the Stomach. —This condition, early recognized by Flint 
and Fenwick, may certainly cause a progressive pernicious nnamiia. By mod¬ 
ern methods it may now be possible to exclude this extreme gastric atrophy. 

(er) Parasites .—The most severe form may he due to the presence of para¬ 
sites, and the accounts of cases depending upon the ancliylostomu and the 
bothriocephalus describe a progressive and often pernicious ana'inin. 

After the exclusion' of these forms there remain a large proportion, which 
correspond to Addison’s description. The researches of Quincke and Ins stu- 
denf Peters showed that there was an enormous increase in the iron in the 
liver, and they suggested that the affection was probably due to increased 
haemolysis. This has been strongly supported by the extensive observations 
of Hunter, who has also shown that the urine excreted is dui ker in color and 
coqjping pathological urobilin. The, lamoa tint of the skin o r the actu al 
i anndirm ia ftffirihnicfl , nn thia view, to .an .overproduction. To explain the 
hsanolysis, it has been thought that in the condition of faulty gastro-intestinal 
digestion, whiebus so commonly associated with these cases, poisonous mate¬ 
rials jure developed, which when absorbed cause destruction of the corpuscles. 
Certainly the case for haemolysis is very strong, and is supported by the experi¬ 
mental work of Bunting, who has been able to produce in animals a condition 
the counterpart of pernicious ansemia in man. 

Stqekman suggests that repeated small capillary haemorrhages—chiefly ip* 
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t ernal—pl ay an important role in the causation otibi. disease, which also 
explains, he holds, the existence of a great excess of iron in the liver'. 

Oh the other hand, F. P. Henry, Stephen Mackenzie, Rindfleisch, and other 
authorities incline to the belief that the essence of the disease is in defective 
hsemogenesig— in consequence' of which the red blood-corpuscles are abnor- 
m ally vulnerable. 

A Morbid Anatomy.— ^The body is rarely emaciated. ^ lemon tint of the 
skin is present in a majority of the cases. -/The muscles often are intensely 
$ed i n color, like horse-flesh, while the fat is light yellow. ^ Haemorrhages are 
common on the skin and serous surfaces. /T he hear t, is usually larg e, flabby, 
and empty. In one instance I obtained only 2 drachms of blood from the 
right heart, and between 3 and 4 from the left. The. muscle substance of the 
heart is intensely fatty, and of a pale, light-yellow color. In no affection do 
we see more extreme fatty degeneration. The lungs show no special changes. 

' The stomach in many instances is normal, but in some cases of fatal anaemia 
the mucosa has been extensively atrophied. In the case described by Henry 
and myself the mucous membrane had a smooth, cuticular appearance, and 
there was complete atrophy of the secreting tubules. ■ The liver may be anlatgcd 
an d,- fatty . In most of my autopsies it was normal in size, but usually fatty. 

'■ The iron is in excess, a striking contrast to the condition in cases of secondary 
anaemia. It is deposited in the outer and middle zones of the lobules, and in 
two specimens, which I examined, seemed to have such a distribution that the 
bile capillaries were distinctly outlined. This, Hunter states, is a special and 
characteristic lesion, possibly peculiar to pernicious anaemia. 

The spleen shows no important changes. In one of Palmer Howard's 
Pases the organ weighed only 1 ounce and 5 drachms. Thfi.iron. pigment is 
usually in excess. The lymph-glands may bo of a deep red color. The amount 
of iron pigment is increased in the kidneys, chiefly in the convoluted tubules. 
/The bone-marrow is usually red, lymphoid in character, showing great num¬ 
bers of nucleated red corpuscles, especially the larger forms called by Ehrlich 
gigniltolilasts. Cases in which the bone-marrow shows no signs of activity 
have been described as aplastic anaemia. Lichtheim and others have found 
sclerosis in the posterior columns of the cord. 

Symptoms. —The patient may have been in previous good health, but in 
many cases there is a history of gastro-intestinal disturbance, mental shock, 
or worry. The description given by Addison presents the chief features of the 
disease in a masterly way. “It makes its approach in so slow and inaidipus 
a manner that the patient can hardly fix a date to the earliest feeling of that 
languor which is shortly to become so extreme. Th e countenance gets pa le, 
the whites of the eyes become peayly, the general-fr ame flab by rather than 
wasted, the pulse, perhaps large, but remarkably s oft and coynpressih ie. and 
occasionally with a slight jerk, especially under the slightest excitement. 
There is an i ncreasing indisposition to exertion, with an uncomfortable feeling 
of faintness or breathlessness" In attempting it; the heart is readily made t<> 
ppjpjtgta ■ the w hole surface of the bo dy presents a blanched, smooth, and 
waxy a ppearance; the lips, g ums, and tong ue seem bloodless, theSaKbiness 
of the solida increases, the appetite, fails, extreme languor and faintness super¬ 
vene, breathl essne ss and palpitations are produced by the most trifling exertion 
or emotion; some slig ht oede ma is probably perceived ahonl-ihajigkles; the 
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debility becomes extreme—the patient can no longer rise from bed; the mind 
occasionally wanders; he falls i a t e- a prostrate and half-torpid state, and at 
length expires; -nevertheless, to the very last, and after a sickness of several 
months’ duration, the bulkiness of the general frame and the amount of obes¬ 
ity often present a most striking contrast to the failure and exhaustion observ- 
ible in every other respect.” 

The Blood-—T he red corpuscles may fall to onc-iifth or less of the nor. 
nal number. The average count in my 81 (in 102 admissions) hospital cases 
vas 1,575,000 per cubic millimetre—that is, in 81 per cent of the cases under 
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2,000,000 and in 12 per cent under 1,000,000 cells—and the haunoglobm was 
about 30 per cent. The hremoglobin is relatively increased, so that the indi¬ 
vidual globular richness is plus, a condition exactly the opposite to that which 
occurs in chlorosis and the secondary anaraia, in which the corpuscular rich- 
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ness in coloring matter is minus. The relative increase in the hsemoglobin is 
probably associated with the average increase in the sue of the red blood-cor¬ 
puscles. Chart XVIII, page 727, illustrates these points. Microscopically the 
red blood-corpuscles present a great variation in size, and there can be seen 
large giant forms, megalocytes, which are often ovoid in form, measuring 
8,11, or even J5 in diameter—a.circumstance which Henry regards as indi¬ 
cating a reversion to a lower type. Laache thinks these pathognomonic, and 
they certainly form a constant feature. There are also small round cells, 
microcytes, from 2 to 6 p in diameter, and of a deep red color. The corpus- 
ceB show a remarkable irregularity in form; they are elongated and rodlike 
or pyriform; one end of a corpuscle may retain its shape while the other is 
narrow and extended. To this condition of irregularity Quincke gave the 
name poikilocytosis. 

Nucleated red blood-corpuscles are almost always present, as pointed out 
by Ehrlich. It may require a long search to find them. There are two types, 
normoblasts and megaloblasts, which Ehrlich regards as almost distinctive of 
this anaemia. There are frequently forms intermediate between these two 
groups which often have irregular nuclei. A relatively large number of 
megaloblasts usually indicates a grave outlook. Though these large forms arc 
lmost characteristic, occasionally forms closely similar to them may be found 
jin the graver secondary anaemias—e. g., hothriocepbalus anaemia, anchjlosto- 
' missis—and in leukaemia. Karyokinetic figures may be seen in these bodies. 
Bed corpuscles with fragmenting nuclei are common in pernicious anaemia. 
Blood crises were first described under this name by v. Noorden. He con¬ 
sidered the phenomenon one of active blood regeneration, causing the appear¬ 
ance in the peripheral blood of large numbers of nucleated reds, which remain 
for a few days* and are followed, by a.decided gain .in the .blood-count. This 
may bo true in secondary anaemias, but in pernicious araemia they are often 
part of the terminal picture with declining count of red corpuscles and leuco¬ 
cytes, and the presence of large numbers of nucleated reds which may continue 
even for nineteen weeks, as if the marrow were making convulsive but fruitless 
efforts to restore the blood. There were 20 crises in 13 of my 81 cases, and in 
5 they were terminal events. Three-fourths of these crises were megaloblastic 
in character, in the others the cells were chiefly normoblasts. In the highest 
crisis there were 14,388 normoblasts, 400 intermediates, and 138 megaloblasts 
per cubic millimetre. Bensancon and Labbd mention a crisis with 10,000 
normoblasts and 960 megaloblasts per cubic millimetre (the intermediates 
were probably counted with the latter). Only 5 of the 20 crises were followed 
by a real gain in the count of red cells, and these were of normoblastic type. 
Th* leucocytes are generally normal or diminished in number, even to 500 
per cubic millimetre; and a markdd relative increase in the small mononuclear 
forms—in one of my cases even 79 per cent, yet with absolute number normal 
—with a diminution in the polynuclear leucocytes, is often noted. Myelocytes 
are usually found, and in one of my cases were 8 per cent. Theilood-plates are 
either absent or very scanty. 

The cardio-vascvhr symptoms are important and are noted in the de¬ 
scription given above. Heemic murmurs are usually present. The larger 
ajteriea pulsate visibly and the throbbing in them may be distressing to the 
■'’patient. /The pulse is full and frequently suggests the water -hamme r heat of 
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aortic insufficiency. The capillary pulse is frequently to be 6een. The super¬ 
ficial, veins are often prominent, and I have seen well-marked pulsation in 
them. Hsemorrhagcs occurred, either in the skin or from the mucous sur¬ 
faces, in 12 cases of my series. Hetinal luemorrhages are common. There are 
rarely symptoms in the respiratory organs. 

Gastro-intestinal sympto ms.-sueh ns dyspepsia, nausea, and vomiting, may 
be present throughout the disease. l)inrrh<en is not infrequent. The urine is 
usually of a low specific gravity and sometimes pale, but in other instances if is 
of a deep sherry color, shown by Hunter and Mott to lie due to great excess 
of urobilin. Fever was present in three-fourths of my cases. 

The skin has most frequently a lemon-tint, sometimes positively ietermd; 
in a few cases there is pallor without any change in color, while in a third 
’ group the skin is pigmented, so that Addison’s disease is suspected. This 
occurs in a few instances in which arsenic has not been given; as a rule it 
■'■follows the administration of this drug. The pigmentation may bo patchy 
1 -rtnd associated with areas of leucoderma. The nervous symptoms are of great 
interest. Extensive changes may he present in the cord without any symp¬ 
toms during life. In a majority of the cases the numbness comes on in the 
legs and feet, less often in the hands, and in a few instances there is pain of 
great severity. Gradually the signs of postero-luteral sclerosis become well 
marked. In a third group, described by Hisicn Russell, Batten, and Collier, 
-the nervous symptoms—indicating a postero-lateral sclerosis—come lir-l and 
the amemia follows; but the cases have not always the features of the progres¬ 
sive pernicious disease. 

Diagnosis. —The disease is not often recognized by the general practi¬ 
tioner. The lemon-yellow tint of the skin lends to the diagnosis of jaundicei 
the pigmentation suggests Addison’s disease; the anamiia. puffy facp, swollen 
ankles, and albumin in the urine, Bright’s disease ; the shortness of*bronth and 
palpitation, heart-disease; the pallor and gastric symptoms, cancer of the 
stomach. The retention of fat, the insidious onset, the absence of signs of local 
disease, and the blood features already discussed are the most important diag¬ 
nostic points. From cancer of the stomach it is distinguished by (1) the 
absence of wasting; (2) the high-color index of the blood and the lower cor¬ 
puscular count, reaching frequently below one million per cubic millimetre; 
(3) the absence of the fairly characteristic reactions of the stomach contents; 
and (4) the marked improvement in the first attacks with rest, fresh air, 
diet, and arsenic. 

Prognosis. —In the true Addisonian, cases the ultima te outloo^jsJjad; of 
late years the proportion of cases of temporary recovery has increased. Of the 
Si cases from my wards, death occurred in 27 while under observation. C omits 
taken in 18 of the fatal cases on the day of death were all lielow 7 00.Q0Q red 
cells-percmif . The average duration of these was one year. One patient recov¬ 
ered completely. He was admitted in 1890 with a history of one year, wa» dis¬ 
charged well/ and returned in 1896 with cancer of the stomach. One patient 
is in good health six years and another four years after the onset. In Pve- 
Smith’s article in the Guy’s Hospital Reports he mentions 20 cases of recovery. 
Column in a recent article, states that one of these cases treated with arsenic 
in 1880 was alive and well in March, 1900. The history is usually not one .of 
progressive advance but of alternate periods of gain and loss. In my senes 
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a red count below one million has been a bad omen. The presence of many 
megaloblasts is unfavorable. They were relatively eleven times more numerous 
in the fatal cases, of my series than in those that recovered. That a large rela¬ 
tive percentage of small mononuclears was of bad import is not supported by 
my cases. Those that recovered had a slightly higher average percentage than 
the fatal cases,, The "blood crises are usually of ill omen. Patients who do 
not take arsenic well usually do badly. Gastro-intestinal disturbances arc 
serious. There are remarkable acute case*. which may prove fStlT within ten 
days* .as in a patient I saw with Finley, of Montreal. 

Treatment of Anaemia. — Secondary An.emta.— yT hc traumatic ease s do 
best, and with plenty of good food aftd fresh air the blood is readily restored. 
The extraordinary rapidity with which the normal percentage of red blood- 
corpuscles is reached without any medication'whatever is an important lesson. 
T tye. cause o f the hannorrhage should be'sought and the necessary indica¬ 
tions met. The large group depending on the drain on )h e-a.ll» un jpmjp mate¬ 
rials of the blood, as in Bright’s disease, suppuration, and fever, is difficult to 
treat'-successfully, and so long as the cause keeps up it is impossible to restore 
the normal blood condition.^ The anaemia of inanition requires plenty of 
nourishing food. When dependent on organic changes in the gastro-intestinal 
mUcosa not much can be expected from either food or medicine. In the toxic 
cases due to mercury and lead, the poison must be eliminated and a nutritious 
diet given with full doses of iron. In a great majority of these cases there is 
deficient blood formation, and the indications are briefly three: plenty of 
food, an open-air life, and iron. As a rule it makes but little difference what 
form of the drag is administered. 

• Chlorosis.— The treatment of chlorosis affords one of the most brilliant 
instances—of which we have but three or four—of the specific action of a rem¬ 
edy. Apart from the action of quinine in malarial fever, and of mercury and 
iodide of potassium in syphilis, there is no other drag the beneficial effects of 
which we can trace with the accuracy of a scientific experiment. It is a minor 
matter liow the iron cures chlorosis. Ia_a..week we give to a case .as much iron 
as is contained in the entire blood, as even in the worst case of chlorosis there 
is rarely a deficit of more than 2 grammes of this metal. Iron is present in 
the faeces of chlorotic patients before they are placed upon any treatment, 
so that the disease does not result from any deficiency of available iron in the 
food. Bunge believes that it is the sulphur which interferes with the digestion 
and assimilation of this natural iron. The sulphides are produced in the 
process of fermentatioq and decomposition in the faeces, and interfere with 
the assimilation of the normal iron contained in the food. By the adminis¬ 
tration of an inorganic preparation of iron, with which these sulphides unite; 
the natural organic combinations in the food are spared. 

In studying charts of chlorosis, it is seen that there is an increase in the 
red blood-corpuscles under the influence of the iron, and in some instances 
the globular richness rises above normal. The increase in the haemoglobin is 
slower and the maximum percentage may not be reached for a long time. 1 
have for years in the treatment of chlorosis used with the greatest success 
Blaud’s pills, made and given according to the formula in Niemsyr’s text-book, 
i which each pill contains 2 grains of the sulphate of iron. During f the first 
■eek one pill is given three times a day; in the second week, two pills; in 
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the third week, three pills, three times a day. This dose should be continued 
for four or fl ye weeks at least-before reduction. An importanTfeaturTin the 
treatment is to persist in the use of the iron for at least three months, and, if 
necessary, subsequently to resume it in smaller closes, ns recurrences arc so 
common. The diet should consist of good, easily digested food. Special care 
should be directed to the bowels, and if constipation is present .a saline purge 
should be given each morning. Such stress did Sir Andrew Clark lav on the 
importance of constipation in chlorosis, that he stated that if limited to the 
choice of one drug in the treatment of the disease lie would choose a purga¬ 
tive. In many instances the dyspeptic symptoms limy lie relieved by alkalies. 
Dilute hydrochloric acid, manganese', phospliorus. and oxygen have been recom¬ 
mended. Best in lied is important m severe eases. 

■ Treatment op Pernicious An,kmia.— There are five essentials: first, a 
diagnosis; secondly, rest m bed for weeks nr e\en months, if jxissihle (thirdly) 
in the open air; fourthly, all the goocf food .the patient can take; the outlook 
t depends on the stomach; fifthly, arsenic; Fowler's solution in increasing doses, 
beginning with tq iii or v three times a day, and increasing iq i each week until 
the patient takes rq xv or xx three times a day. Other forms of arsenic may be 
tried, as the sodium cacodylate or (lie ato.wl hypodermically. Accessories are 
oil inunctions; bone-marrow, which lias the merit of a reeonimendation by 
Galen; in some cases iron seems to do good. Care should be taken of the 
mouth and teeth. After recovery the patient should be told to watch the 
earliest indications of return of the 1 rouble and at once resume the arsenic. 

n. LEUKAEMIA. 

Definition. —An affection characterized by persistent increase in the white 
blood-corpuscles, associated with changes, either alone or together, in the 
spleen, lymphatic glands, or hone-marrow. 

The disease was described almost simultaneously by Vjrchow and by Ben¬ 
nett. who gave to it the name loucocythamna. It. is ordinarily seen in two 
main types, though combinations and variations may occur: 

(1) Spleno-medullary leuktemia, fn which the changes are especially 
localized in the spleen and the bone-marrow, while the blood shows a great 
increase in elements which are derived especially from the hitter 1 issue, a con- 
'dirion which Muller has termed “ myelmmiu.” filial t ab prefers to call this 
type of the disease^"myelogenous leukmmia,” believing the part played by 
the spleen in the process to he purely passive. 

(2) Lymphatic leukasmia, in which the changes arc chiefly localized in 
tlie lymphatic apparatus, the blood showing an especial increase m those ele¬ 
ments derived from the lymph-glands. 

Etiology. —We know nothing of the conditions under which the disease 
arises. It is not uncommon in America. There have been 37 eases in my x 
wards in fifteen years, of which 24 were of the spleno-myeiogenous and 13 < 
of the lymphatic type. There were 21 males and lfi females. Four were 
colored. There were 24 below the age of forty years. The disease is most 
.common in the middle period of life. The youngest of my pat.ients was a ^ 
child of eight months, and cases are on record of the disease as early as the J, 
•eighth or tenth week. It may occur as late as the seventieth year. Males 
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are more prone to the affection than females. Birch-Hirschfeld states that 
of 200 cases collected from the literature, 135 were males and 65 females. 

A tendency to haemorrhage has been noted in many cases, and some of the 
patients have suffered repeatedly from nose-bleeding. In women the disease 
is most common at the climacteric. There are instances in which it has 
occurred during pregnancy. The case described by J. Chalmers Cameron, of 
Montreal, is in this respect remarkable, as the patient passed through three 
pregnancies, bearing on each occasion non-leuksemic children. The case is 
interesting, too, as showing the hereditary character of the affection, as the 
grandmother and mother, as well as a brother, suffered from symptoms 
strongly suggestive of leuksemia. One of the patient’s children had leukaemia 
before the mother showed any signs, and a second died of the disease. This 
patient gradually recovered from the third confinement, and the red blood- 
corpuscles had risen to 4,000,000 per cubic millimetre, and the ratio of white 
to red was 1 to 200. Sanger has reported a case in which a healthy mother 
bore a leukeemic child. 

Malaria is believed by some to be an etiological factor. Of 150 cases 
analyzed by Gowers, there was a history of malaria in 30; of my hospital cases 
comparatively few gave a history of it. The disease has followed injury or 
a blow. The lower animals are subject to the affection, and cases have been 
"’escriba# in horses, dogs, oxen, cats, swine, and mice. 

Morbid Anatomy.—The wasting may be extreme, and dropsy is sometimes 
resent. There is in many cases a remarkable condition of polyeemia; the 
eart and veins arc distended with large blood-clots. In Case XI of my 
cries the weight of blood in the heart chambers alone was 620 granimo. 
’here may be remarkable distention of the portal, cerebral, pulmonary, and 
ubcutancous veins. The blood is usually clotted, and the enormous increa>e 
U the leucocytes gives a pus-like appearance to the coagula, so that it has 
lappened more than once, as in Virchow’s memorable case, that on opening 
n£_nght-aaricle..tbe .observer at first thought he had cut into an abscess. The 
iqagula have a peculiar greenish color, somewhat like the fat of a turtle. Some- 
imes this is so intense as--to- suggest the color of chloroma, described later. 
The alkalinity of the blood is diminished. j_The fibrin is increased. The 
iharacter of the corpuscles will be described under the symptoms.' 4 Charcot's 
xitahedral crystals may separate from the blood after death. ’The specific 
gravity of the blood is somewhat lowered. There may be pericardial ecchy- 
moses. 

^ tu-the-apleno-medullary form thelspleen is greatly enlarged. ^-Strong adhe¬ 
sions may unite it to the abdominal wall, the diaphragm, or the stomach. 
The capsule may be thickened; the (vessels at the hilus are enlarged. The 
Weight may range from 2 to 18 pounds. ^The organ is in a condition of chronic 
hyperplasia . «It cuts, with resistance, has a uniformly reddish-brown color, 
and the Malpighian bodies arc invisible. Grayish-white, circumscribed 
lymphoid .tuauHS..may occur, throughout,the organ, contrasting strongly with 
the reddish-brown matrix. In the early stage the swollen spleen pulp is softer, 
ttfid it is stated that rupture has occurred from the intense hypersemia. 
jsvffihere is an extraordinarjjihyperplasialof the red marrow. Instea^rof a fatty 
tuaupSha-mednlk of thedong bones, may resemble the consistent matter which 
jfcorma tiie core rff an abscess, or it may be dark brown in color. There may be 
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hemorrhagic infarctions. There may be much expansion of the shell of 
bone, and localized swellings which are tender and may even yield to firm 
pressure. Histologically, there are found in the medulla Alarge numbers of 
nucleated wd^eorpuacles in all stages of development,^numerous cells with 
eosinophilic g ranules, both small polynuclear forms and large almost giant 
mononuclear elements.' There are also many large cells with single large 
nuclei and neutrophilic granules—the collides,. muhdlairctt of Comil—the 
myelocytes which are found in the blood. Great numbers of polynuclear leu¬ 
cocytes are also present, as well as a certain number of small mononuclear ele¬ 
ments. 

f In the lymphatic forms of the disease there is at general lymphatic en¬ 
largement, which is usually associated with ascertain amount of enlargement i 
of the spleen. In the casesbof lymphatic loukiemia the cervical, axillary, 
mesenteric, and inguinal groups may be much enlarged, but the glands aro k 
usually soft, isolated, and movable. They may vary considerably in size during 
the course of the disease. In acute cases the tonsils and (he lymph follicles 
of the tongue, pharynx, and mouth may be enlarged. 

In some instances there are leukivmic enlargements in the solitary and > 
agminated glands of Peyer. In a ease of Will cocks’ there were growths on 
the surface of the stomach and gastro-splenic omentum. The thymus is rarely 
involved, though it has been enlarged in Mime of the acute eases. Tift hone-, 
marrow in these cases may be replaced by a lymphoid tissue. Nucleated red 
corpuscles and the normal granular marrow elements may be greatly reduced 
in number. 

The liver may he enlarged, and in a ease described by Welch it weighed 
over 13 pounds. The enlargement is usually due to a diffuse lcukscmic infiltra-* 
tion. The columns of liver cells are widely separated by leucocytes, which are 
partly within and partly outside the lobular capillaries. There may be definite 
leuknemic growths. 

There are rarely changes of importance in the lungs. The kidneys are 
often enlarged and pale, the capillaries may he distended with leucocytes, and 
leukemic tumors may occur. The skin may be involved, as in a ease described ^ 
by Kaposi. 

Leuksemic tumors in the organs are not common. Tn 159 cases collected 
by Gowers there were only 13 instances of leukemic nodules in the liver and 
10 in the kidneys. These new growths probably develop from leucocytes which 
leave the’capillaries. Bizzozero lias shown that the cells which compose them 
are in active fission. 

Symptom*.—+The onset is insidious, and, as a rule, the patient seeks advice 
for ^progressive enlargement of the abdomen and shortness of breath, or for 
thet^enlarged glands or the pallor, palpitation, and othey symptoms of ane¬ 
mia.‘Bleeding at the nose is common, Gastro-intestinal symptoms may precede 
the onset. Occasionally the first symptoms are of a very serious nature. In 
one of the cases of my series the hoy played lacrosse two days before the onget 
of the final) haematemesis; and in another case a girl, who had, it was sup¬ 
posed, only a slight chlorosis, died of fatal hemorrhage from the stomach 
before any suspicion had been aroused as to the true condition. 

Anemia is not a necessary accompaniment of all stages of the disease; the 
subjects may look very healthy and well. 



784 DISEASES OF THE BLO0b AND DUCTLESS GLANDS. 

As has been stated, the disease is most commonly seen in two main types, 
though combinations may occur. 

(1) Spleno-medullaby Leujlsmia. —This is much the commonest type 
of the disease. r Thejjradual increase in the volume of the spleen is the most 
prominent symptom in a majority of the cases. 2 Pain and tenderness are -com- 
mon, though the progressive enlargement may be painless. 1 A creaking fremi¬ 
tus may be felt on palpation. The enlarged OTgan extends downward to the 
right, and may be felt just at the costal edge, or when large it may extend as 
far over as the navel. In many cases it occupies fully one-half of the abdo¬ 
men, reaching to the pubes below and extending beyond the middle line. As 
a rule, the edge, in some the notch or notches, can be felt distinctly. Its size 
varies greatly from time to time. It may J»e perceptibly larger after meals. 
A htemorrhage or free diarrhoea may reduce the size. The pressure of the 
enlarged organ may cause distress after eating; in one case it caused fatal 
obstruction of the bowels. .A murmur may sometimes be heard over the spleen, 
and Qerhardt has described a pulsation in it. 

The pulse is usually rapid, soft, compressible, but often full in volume. 
There are rarely any cardiac symptoms. The apex beat may be lifted an inter¬ 
space by the enlarged spleen. , Toward the close oedema may occur in ths 
feet or general anasarca. Haemorrhage is common. There may be mos 
extensive purpura, or htemorrhagfo exudate into pleura or peritonaeum. Epis 
taxis is the most frequent form. Haemoptysis and haematuria are rare. 
Bleeding from the gums may be present. Hoematemesis proved fatal in two 
of my cases, and in a third a large cerebral haemorrhage rapidly killed. The 
leukaemic retinitis is a part of the haemorrhagic manifestations. J. Hughes 
-Bennett’s first leukamiic patient died suddenly, without obvious cause. 

if Local gangrene may develop, wifti signs of intense infection and high fever. 
There are very few pulmonary symptoms. The shortness of breath is due. 
as a rule, to the amends. Toward the end there may be oedema of the lung", 
or pneumonia may carry off the patient. The gastro-intestinal symptoms are 
rarely absent. Nausea and vomiting are early features in some cases. Diar¬ 
rhoea may be very troublesome, even fatal. I ntestinal h amorrhage igjiot 
common. There may be a dysenteric process in The coloiir 'Janfidice-Ulffily 
i w.nra, though in one case of my series there were recurrent attacks. Ascites 
may be a prominent symptom, probably duo to the presence of the splenic 
tumor. A leukaemic peritonitis also may be present, due to new growths in 
the membranes. 

Thajmrvous system is not often involved. Facial paralysis has been noted. 
Headache, dizziness, and fainting spells are due to anaemia. The patients are 
usually tranquil. Coma may follow cerebral haemorrhage. 

The special senses are often affected. There is a peculiar retinitis, due 
chiefly toJbe extravasation of blood, but there may be aggregations of leuco¬ 
cytes, forming small leukaemic growths. Optic neuritis is rare. Deafness lias 
frequently been observed; it may appear early and possibly is due to haemor¬ 
rhage. Features suggestive of tMAntere’s disease may come on quite suddenly, 
due to leukaemic infiltration or haemorrhage into the semi-circular canal. 

f The urine presents no constant changes. The uric add excreted is always 
in excess. 

Priapism i& « curious symptom which has been present in a large num 
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ber of cases. It may, as in one of our cases, be the first symptom. In one 
of my cases it persisted for seven weeks. The cause is not known. 

Fever was present in two-thirds of my scries. Periods of pyrexia may 
alternate with prolonged intervals of freedom. The temperature may range 
from 102° to 103°. 



Blood .—In all forms of the disease the diagnosis must be made by the 
lamination of the blood, as it alone offers distinctive features. 

The most striking change in the more common form, the spleno-myelog- 
eaous, is the increase in the colorless corpuscles. The average in one of 
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series was 298,700 per cubic millimetre, and the average ratio to the red cells 
was 1 to 10. The proportion may be 1 to 6, or may even reach 1 to 1 . There 
are instances on record in which the number of leucocytes has exceeded that 
of the red corpuscles. The leucocytes may vary greatly within short intervals. 

The small mononuclear forms are little if at all increased; Relatively they 
are greatly diminished. -The eosinophiles are present in normal or increased 
relative proportion, so that there is a great total increase, and their presence 
is a striking feature in the stained blood-slide. The polynuclear neutrophiles 
may be in normal proportion; more frequently they are relatively diminished, 
and in the later stages they may form but a small proportion of the colorless 
elements. Marked differences in size between individual polynuclear leucocytes 
may be noted; the same is true of the eosinophiles. The most characteristic 
features of the blood in this form of leukaemia is the presence of cells which 
do not occur in normal blood. &They appear to be derived from the marrow, 
and are called by Ehrlich myelocytes. They arc luge mononuclear, neutro¬ 
philic cells, which may vary much in size. They comprise about 30 per cent 
of the colorless cellsfT Nicked nuclei are common, Muller has recently found 
many large mononuclear elements with karyokinetic figures in leukaemic blood 
and in the marrow. These probably correspond to the myelocytes of Ehrlich 
as well as to tho “ cellules m &lullaircs ” of Comil, .^Polynuclear cells with 
coarse ba sophilic gn’iT l1 ’ 1 ‘ 1 °i “ Mastz^l jnn.” are always present in this form of 
leukaemia in considerable numbers. The granules do not stain in Ehrlich's 
triacid mixture, and the cells may be recognized as polynuclear non-granular 
elements. These cells, which form only about 0.28 per cent of the leucocytes 
of normal blood, may be even more numerous than the eosinophiles. 

^Nucleated red blood-corpuscles are present in considerable numbers. 
These are usually “ normoblastsMbut cells with larger paler nuclei, some 
showing evidences of mitosis, may he seen, i' Red cells with fragmented nuclei 
are common, while true megaloblasts may be found. The average number of 
red cells in one of my series was 2,850,000 per cubic millimetre. In no case 
was the count below two million. The average haemoglobin was 42 per cent. 
The blood chart on page 735 is from a case of leukaemia with an enor¬ 
mously enlarged spleen. Among other points about leukaemic blood may be 
mentioned the feebleness of the amoeboid movement, as noted by Cavafy, 
which may be accounted for by the large number of mononuclear elements 
present, as the polynuclear alone are stated to possess this power. The blood- 
plates exist in variable numbers; they may be remarkably abundant. The 
fibrin network between the corpuscles is usually thick and dense. In blood 
slides which are kept for a short time, Charcot’s octahedral crystals separate, 
and in the blood of leukaemia the haemoglobin shows a remarkable tendency to 
crystallize. 

2. Lymphatic Leukaemia. —This form of leukaemia is pare. There were 
■}3^put of 37 in my hospital series, of which 5 were acute. The superficial 
jlfcnds are usually most involved, but even when affected it is rare tb see such 
arge bunches aa in Hodgkin’s disease. External lymph tumors are rare. Lym¬ 
phatic leukaemia is often more rapid and fatal in its course, though chronic 
cases may occur. It is more common in young subjects. 

The histological characters of the blood in lymphatic leukaemia differ 
materially from those in the spleno-medullary form. The increase in the 
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colorless dements is never so great as m the preceding form; a proportion of 
1 to 10 would be extreme. The number of both white and red cells allowed 
great variations in my series. Thi*inerease takes place solely in the lympho¬ 
cytes, all other forms of leucocytes being present in greatly diminished rela¬ 
tive proportion. In one of my eases over !)!> per rent of all the leucocytes 
were lymphocytes. In some cases, as Cabot has pointed out* this increase 
takes place largely in the smaller forms, while in others the large lympho- 
cytes—cells nearly as large as polynuclear leucocytes—predominate. Eosino- 
philes and nucleated red corpuscles are rare. Myelocytes are not present. 

Combined forms of leukemia are not common. 

Leukanwmid. —This term was used by Ijouk 1 to doscrilie a condition which 
showed features both of leukiemia and soxeru anamiia. Some of the eases of 
acute leukiemia come under this head, hut it must be regarded rather as a clin¬ 
ical term than a pathological condition. The symptoms are often suggestive of 
an acute infection. The onset may he sudden, and is frequently with severe 
tonsillitis, so that the throat condition is the most striking feature. The promi¬ 
nent symptoms are fever, weakness, hiemorrliages, extreme pallor, and a rapid 
downward course. General glandular enlargement is frequently, although not 
constantly present. The liver and spleen are usually enlarged. The duration 
varies from a few days to three months. The rapid fall in the bannoglobin 
and in the number of red cells is striking. In half the reported cases the 
red eount urns below 1,500,000 per cniin. With this there is a high color 
index. The acute forms are usually of the lymphocytic type, all hough a few 
cases of acute myelogenous leukiemia have been reported. In the former the 
predominating lymphocyte is usually (lie large form, although in a few acute 
eases with hiemorrliages the small lymphocytes have been the more numerous. • 

Diagnosis.—The recognition of leukie n# can he determined only by micro¬ 
scopical examination of the blood. The 'clinical features may he identical 
with those of ordinary splenic anamiia, or of Hodgkins disease. An inter¬ 
esting question arises whether real increase in the leucocytes is the only cri¬ 
terion of the existence of the disease. Thus, for instance, in the case whose 
chart is given on page 755. the patient came under observation in September, 
1890, with 8,000,000 red blood-corpuscles per cubic millimetre, 30 per cent 
of hremoglobin, and 500,000 white blood-corpuscles per cubic millimetre—a 
proportion of 1 to 4. As shown by the chart, throughout Septemlier, Octo¬ 
ber, November, and December, Ibis ratio was maintained. Earlv in January, 
under treatment with arsenic, the white corpuscles began to decrease, and 
gradually, as shown in the chart, the normal ratio was reached. At this time 
could it be said that the case was one of leukiemia without increase in the 
number of leucocytes? The blood examination showed that nucleated rod cor¬ 
puscles in large numbers as well as myelocytes, elements which are but rarely 
found in normal blood, were still present in numbers sufficient to suggest, if 
the patient had come under observation for the first time, that leukemia might 
occur. In another of our cases the blood became normal and the spleen 
tumor disappeared twice in one year (McCrae). Altogether I ave seen our 
cases in which the leucocyte eount became normal, in three the splenic enlarge- 

with other Diseases.— Tuberculo sis, of which Dock has col¬ 
lected 87 cases, occurs occasionally without any special influence on the course. 
’ * 48 
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Intel-current injections are not uncommon—influenza, typhoid fever, sepsis— 
often with remarkable influence, particularly on the leucocytes. In Dock’s ca«e 
within a couple of weeks after an attack of influenza they fell from 367,070 
to 7,500 per cmm. Various other conditions influence the disease, and the 
excess of leucocytes has disappeared after the use of arsenic, quinine, tuber¬ 
culin, nuclein, and the X-rays. 

Prognosis. —Recovery occasionally occurs. A great .majority of the ca.-es 
prove fatal within two or three years. Unfavorable signs are a tendency to 
haemorrhage, persistent diarrhoea, early dropsy, and high fever. Remarkable 
variations are displayed in the course, and a transient improvement may take 
place for weeks or even months. Th e pnm lymphafin form seems to be of 
particular malignancy, s ome cases proving fatal in from three to eight weeks. 
In one' of rftjt‘cases the leukemia Tasted between eleven and twelve years. The’ 
diagnosis was made by the late W. H. Draper, and when I saw the patient, 
ten years after the onset, the cervical, axillary, and inguinal glands were greatly 
enlarged; the leucocytes were 242,000 per cubic millimetre, above 90 per cent 
of them being lymphocytes. The longest course of my hospital series of the 
lymphatic type was three years, and of the spleno-myelogenous about the 
same duration. 

Treatment. —Fresh air, good diet, and abstention from mental worry and 
care, are the important general indications. The indicaiio morbi can not lie 
met. There arc certain remedies which have an influence upon the disease. 
Of these, arsenic, given in large doses, is the best. I have repeatedly seen 
improvement under its use. On the other hand, there are curious remissions 
in the disease, as mentioned above, which render therapeutical deductions very 
fallacious. 

Quinine may be given in cas$s with a malarial history. Iron may lie 
of value in some cases, as may also inhalations of oxygen. Treatment with 
the X-rays should be tried. Some observers have reported very good results. 
Personally, I have not seen any very striking improvement. 

Excision of the leukannic spleen has been performed 43 times, with 5 
recoveries (J. C. Warren). 

Chloroma is a rare form of leukaemia in, which there is a tumor-like hyper¬ 
plasia of the bone-marrow with growths of a greenish color (“ croon cancer ") 
in the bones, particularly of the head and orbit, and in the organs/ TEere is 
anaemia and marked leukaemia. Dock has collected 22 cases reported Miiee 
1893. The chief symptoms arc progressive weakness, pallor, exophthalmos 
with the tumor formations. Sometimes there are skin eruptions, in Bram- 
well’s case of a greenish color. The cause of the remarkable color is unknown. 


m. HODGKIN’S DISEASE. 

Definition. —An affection characterized by progressive enlargement of the 
lymphatic glands (beginning usually on one side of the neck) and spleen, with 
the formation in the liver, spleen, lungs, and other organs of nodular growth-, 
associated with a secondary amemia, without leukaemia. 

Hodgkin, in 1832, recorded a series of cases of enlargement of the lym¬ 
phatic glands and spleen. As with Addison’s disease, to Wilks we owe a 
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dear conception of the affection with which he associated Ihe name of the 
distinguished morbid anatomist of Guv's Hospital.* 

Clinically the cases resemble certain form.- of leukamiin. lympho-sareoma. 
and lymphatic tuberculosis; some reconi writers eVon deny the existence of 
a separate malady, Hodgkin's disease. 

Many names bate been given to the condition—ainnmia lymphaticii 
(Wilks), adenic (Trousseau), p»eudo-leiik;eima (Colinlicun), and genera I i/cd 
lymphadenoma. 

The names malignant lymphoma (Billroth) and lympho-sareoma lm\c 
also been given to a form of progressive enlargement of the Ivinph-gluuds, 
but they should be restricted to primary sarcoma ol’ these structures, a very 
different affection anatomically, though clinically it may resemble Hodgkin’s 
disease. 

Etiology.—A majority of the cases occur in young persons. Of 1:1 cases 
collected by Mitchell Clark, 37 were jn males. Ten occurred below ten years 
of age and 33 below the fortieth year. Heredity, sy plnlis, and tuberculosis are" 
doubtful factors. Local irritation about Hie throat and mouth—regions drain¬ 
ing into the cervical glands—often precedes the onset of (tie swelling (Trous¬ 
seau). The true nature of the disease is unknown. Cert a in features suggest 
that it may be an actitc infrrHon—tbr rapidly fatal course of some cases, the 
frequency with which the disease starts in the cervical glands, and the not. 
infrequent preliminary involvement of the tonsils, the gradual extension from 
one gland-group to another, and the recurring exacerbations of finer. A pos¬ 
sible instance of direct infection is quoted by Murray in Alllmll's system. 
The results of bacteriological study are as yet uncertain. 

Relation to Malignant Disease.— Much confusion lias conic from the* 
use of the terms lympho-sarcoimi and malignant lymphoma to designate eases 
of Hodgkin’s disease. The two conditions are quite different. WeJamw of 
no malignant growth the metastases of which occur in one form of tissue only. 
Sarcoma invades the capsule of the gland and the adjacent textures, and 
does not limit its extension from one gland-group to another. Histologically 
there are radical differences between lympho-sareoma and Hodgkin’s disease. 

Relation to IYbekculoms. —Of late the view lias been advanced that 
Hodgkin’s disease is only a peculiar form of lymphatic tuberculosis, a view 
supported by Sternberg, Crowder, Musser, Sailer, and others. There is an 
acute, tuberculous adenitis and a chronic,form (sec p. 301!). either of which 
may closely resemble Hodgkin’s disease. The statement of the relationship is 
based upon (1) the presence of tubercle bacilli in the gland' in a certain 
number of eases of Hodgkin's disease, and (2) the successful inoculation of 
animals, even wdien the glands did not show tubercle bacilli microscopically. 
Opposed to this are the facts that (1) in a large majority of all case- bacilli 
are not present in the glands, and the inoculation experiment' are negative 
HVestphal); (2) the histological changes in the glands in Hodgkin s ili-ea-e 
are specific and distinctive (Reed): (3) the tuberculin test in typical cases 
of the disease is negative (Reed): and (4) the tuliereulosis when present is 
m many cases, at least, a terminal infection. 

* Students have now easy access to the original account (which api*>ared in the Trans¬ 
ition* of the Royal Med. and Chirur. Society, 1882), in the New Sydenham Society Memoir*, 
1602. xi 
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Morbid Anatomy. —The superficial lymph-glands are found most exten¬ 
sively involved, and from the cervical groups they form continuous chains unit¬ 
ing the mediastinal and axillary glands. The masses may pass beneath the pec¬ 
toral muscles and even beneath the scapula;. Of the internal glands, those 
of the thorax are most often affected, and the tracheal and bronchial groups 
may form large masses. The trachea and the aorta with its branches may be 
completely surrounded; the veins may be compressed, rarely the aorta itself. 
The masses perforate-the- sternum and invade the lung deeply. The retro¬ 
peritoneal glands may form a continuous chain from the diaphragm to the 
inguinal canals. They may camprcas the 1 ' metei s, the lumbar-and sacral 
newes r mulr-the-iliac-veinB. They may a dhere to the broad ligament and the 
utems-and-simulate fibroids. At an earlj. stage the glands are soft and elastic; 
later they may become firm and hard. > Fusion of contiguous glands does not 
often occur, and they tend to remain discrete, even after attaining a large size. 
The capsule is not infiltrated, nor are adjacent tissues invaded. On section the 
gland presents a grayish-white semi-translu'Cent appearance, broken by inter¬ 
secting strands of fibrous tissue; there is no-caseation or necrosis unless a 
secondary infection has occurred. 

The spleen is enlarged in per cent of the cases; in young children the 
enlargement may be great, but; iaa-organ rarely reaches the size of the spleen 
in ordinary leukaemia. In mp?e than half of the cases lymphoid growths are 
present. . , 

The marrow of the l^naJwnes may be converted into a rich lymphoid 
tissue. The lymphatic stnMpres of the tonsillar ring and of the intestines 
may show' marked hyperplafia. The liver is often enlarged, and may present 
-scattered nodular tumors, which may also occur in the kidneys. 

Histology. —The study of D. M. Reed,* from the laboratory of my col¬ 
league, Dr. Welch, suggests that there is a specific histological picture in 
Hodgkin’s disease characterized by (1) proliferation of the endothelial and 
reticular cells; (2) the formation of lymphoid cells (uniform in size and 
shape) from the mother cells of the lymph-nodes and from the endothelial 
cells of the reticulum; (3) characteristic giant cells, formed from proliferating 
endothelial cells, which differ from the giant cells of tuberculosis; (4) groat 
proliferation of the connective-tissue stroma leading to fibrosis; and, lastly, 
eosinophile cells, which form a marked feature in a large proportion of the 
cases. The metastatic nobbles present the same structure as the glandular 
growths. * 

When tuberculosis occurs as a secondary infection the two processes may 
be readily differentiated in sections of the glands. 

Symptoms.—fEnlargement of the glands on one side of the neck is usu¬ 
ally the first symptom. It is rare that other superficial groups or the deeper 
glands are first attacked, j, A chronic tonsillitis may precede the onset. 
Months, or even several years, may elapse before the glands on the other side 
of the neck or in the axilla are involved. Usually there is a progressive 
growth, until quite large groups are formed, is^yhich, however, the individual 
glands may be felt,->There_is not/)ften any pam.^Thainguinal glands may 
I flvwi frq pivnlved and grow rapidly, hut in many cases they do not reach the 
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sire of the cervical groups-iTtaing what may be called the first stage of the 
disease the patient’s general, condition is good. It may be many mouths before 
the internal lymph-glands become involved, and they may no\er enlarge suffi¬ 
ciently to cause symptoms. The spleen enlarges in a majority of eases. In 
rare instances the lymphoid tumors may be felt on the surface of the enlarged 
liver and spleen. . 

AaJhe„disease advances the symptoms f all i nto twy groups— those due 
to pressure of the enlarged glands, and the progressive cachexia. I The axillary 
groups may cause swelling and pain in the hands and arms. , The inguinal 
glands may press on the nerves and cause great pain, with aiuilling of the feet, 
involvement of the mediastinal glands is indicated hv paroxysmal cough, 
attacks of pain, dyspnoea, and sometimes most intense cyanosis of the upjier 
part of the body. Pleural effusion, disturbed heart action, and pupillary 
changes are rarer events. The. cases with paraplegia from imn-nm of the 
spine and the cord, are, as a rule, lympho-surcoma. 

The general symptoms of the disease are: 

Anaemia of a secondary type, not marked at first, and c\en in the later 
stages the red corpuscles rarely fall below 2,00#,000 per cubic millimetre. The 
leucocytes may be normal in number or thergrmay lie an early leneoeytosis, or 
at any time during the course there may hj^a transient increase. The small 
mononuclear forms may be relatively iuereasSdi In very rare instances a ter¬ 
minal leukaemia occurs, but, as C. F. Martin suggests, these eases may he true 
leukamiia from the start. 

Fevek. —A majority of the eases present (1) a slight irregular fever; 
(2) later in the disease there may he a daily rise of three nr four degrees, 
sometimes with a chill and sweat; (3) in a few rare instances Pel Inis do* 
scribed remarkable periods of fever of ten to fourteen days’ duration, alter¬ 
nating with intervals of complete apyroxia. They occurred in two of my eases. 
Ebstein described it as a form of chronic recurring fever. It is probably due 
to an intereurrent infection. 

Cachexia. —A remarkable grade of emaciation ultimately follows, associ¬ 
ated with great asthenia, and sometimes anasarca from the ameniia. 

Bronzing of the skin may occur, apart from the use of arsenic. An obsti¬ 
nate pruritus and recurring boils may add to the patient’s distress. 

Diagnosis. — (a) Tbbkuculosis. —It is not sufficiently recognized that there 
are both acute and chronic forms of general tuberculous adenitis (sec p, 306), 
but such cases do not often present difficulty in diagnosis. In the case of 
enlargement of the glands on one side of the neck beginning in a young per¬ 
son, it is often not at all easy to determine whether the disease is | uhercnjdsis 
°r beginning Hodgkin’s disease. Two points should be decided, hirst., ujider 
cocaine one of the small glands of the affected side should he excised ancLihe 
structure carefully studied in the light of Dr. Heed’s recent obsenationa^The 
histological changes differ markedly in Hodgkin’s disease from tbo-e imjuber- 
cnlosis. Secondly, tuberculin should be used if'the patient is afebrile. In 
early tuberculosis of the glands of the neck the reaction is prompt a$4 decisive. 
The large experience on this point in the wards of my colleaguo, Halsted, is 
conclusive as to the efficiency (and the harmlessness) of the method. In the 
later stages, when many groups of glands arc involved and the cachexia is well 
( advanced, the tuberculin reaction may be present in Hodgkin’s disease, but 
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even-then the histological changes are'distinctive. Other points to be noted a.„ 
the tendency in the tuberculous adenitis to coalescence of the glands, adhesion 
to the skin, with suppuration, etc., and the liability to tuberculosis of the lung 
or pleura. 

(b) Lbukjtmia.—A s a rule, the blood examination gives the diagnosis at 
a glance,, as Hodgkin’s disease presents only a-slight leucoCytosis. A dif¬ 
ficulty arises only in those rare instances of leukemia, usually the acute lym¬ 
phatic form, in which the leucocytes gradually decrease or in which the number 
for a time may become normal. Histologically there are striking difference'! 
between the structure of the glands in the two conditions. 

(c) Lympho-saizcoma. —Clinically the cases may resemble Hodgkin’s dis¬ 
ease very closely, and in the literature the two diseases have been confounded. 
The glands, as a rule, form larger masses, the capsules are involved, and 
adjacent structures are attacked. Pressure signs in the chest and abdomen are 
much more common in lympho-sarcoma. But the easiest and most satisfactory 
mode of diagnosis is examination of sections of a gland, as the structure is very' 
different from that seen in Hodgkin’s disease. The blood condition, the type 
of fever, etc.,, need a more careful study in this group of cases. 

Course.—There are f a£ulc_cases. in . which Iks. enlargements, spread rapidly 
and death follows in three or four months. As a rule, the disease lasts for 
two or three years. jBenyudahk-pfiriods of quiescence may occur, in which the 
glands, diminish in size, the foyer disappears, and the general condition im¬ 
proves. "Even a large group of.glands may almost completely disappear, or 
a tumor mas s on one side of the neck may subside while the inguinal glam Is 
a re enlarg ing. ^Usually a c achex ia with anaemia and swelling .of .the feet pre¬ 
cedes death. A fatal event may occur early from great enlargement of the 
mediastinal glands. 

Treatment.—When the glands are small and limited to one side of the 
i neck, operation should be advised; even when both sides of the neck are in¬ 
volved, if there are no signs of mediastinal growth, operation-ia. -justifiable. 
Tha ccmrse-of the disease may Iks delayed, even if cure doea.nnhiollow. 
t. There is a possibility that the X-rays may do good in selected cases. Cer¬ 
tainly the glands have been reduced in size, but I know of no case in which 
complete cure has been reported. Local treatment of the. glands seems to do 
but. little good. 

._ Arsenic is the only drug which has a positive value in the disease. In 
some cases the effects on the glands are striking. It may be given in the form 
of Fowler’s solution in increasing doses. Bccoveries have been reported (?)• 
Ill effects from the larger doses are rare. Peripheral neuritis followed the 
use of 3 iv, 3j, Ulxviij during a period of less than three months. QPhwpherus 
is recommended by Gowers and Broadbent, and may be tried if arsenic is not 
well borne.' Quinine, iron, and cod-liver oil are useful as tonies. For the 
pressure pains morphia should bo given. 


TV. FOEFUBA. 

Strictly speaking, purpura is a symptom, not a disease; but under thh 
tqnn are conveniently arranged a number of affections characterized by 'extrav¬ 
asations of the blood into the skin. In the present state of our knowledge ft 
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satisfactory classification can not be made. W. Koch groups all forms, inelud- 
ing h aem ophilia, under the designation lia’inorrhayic diutkasis, believing that 
intermediate forms link the mild purpura simplex and the most intense pur¬ 
pura haanorrhagica. For a full discussion of the subject and an analysis of 
my cases, see Pratt’s article in my “System of Medicine," Yol. IV. 

The purpuric spots vary from 1 to or 1 mm. in diameter. When syiiall 
and pin-point-like they arc culled petechia*; when large, they are known as 
ecchymoses. At first bright red in color, they become darker, and gradually 
fadeto brownish stains. They do not disappear on pressure. 

I»-a]Ljcases..0f purpura the coagulation time of the blood should be esti¬ 
mated (Wright); the coagulometer is a useful clinical instrument for the pur¬ 
pose. Normal blood clots in the tubes in from three to live minutes. In some 
forms of purpura the coagulation time is retarded to ten or fifteen minutes, 
and in hannophilia it has been delayed to fifty minutes. 

The following is a provisional grouping of the cases: 

Symptomatic Purpura.— (a) lui'icTiors.—In pya'iniusepticaemia, and 
malignant endocarditis (particularly in the last Direction), ecchymoses may 
be very abundant. Irudyplius fever the rash is always purpuric.r.Measlesf,scar¬ 
let^ fever, and more particular!yjkmall-pox nmVcereliro-spinal fever, have eacli a 
raricty characterized by an extensive purpuric rash. 

( b ) Toxic.—Thet virus of snakes produces with great rapidity oxtrava- , 
ation of blood—a condition which lias been very carefully studied by Woir 
Mitchell. ..Certain medicines, particularly copaiba, quinine, belladonna, mer- 
iwy, ergot, and the iodides occasionally, are followed by a petechial rash, 
durpura may follow the use of comparatively small doses of iodide of potas¬ 
sium. It is not a very common occurrence, considering the great frequency 
with which the drug is employed. A fatal event may he caused by a small 
amount, as in a case reported by Stephen Mackenzie of a child which died after 

a dose of 2£ grains. An erythema may precede the lumnorrhage. It is not 
always a simple purpnra, but may he an acute febrile eruption of great inten¬ 
sity. In September, I8!l I. a man aged forty-eight was admitted under my 
care with artcrio-sclerosis and dropsy. The latter yielded rapidly to digitalis 
and diuretin. When convalescent he was ordered iodide of potassium in 10-^ 
grain doses three times a day, and took in fourteen days 420 grains. He had 
high iever, cagyzti. swelling of the throat, and the most extensive purpura 
over the whold body. 1 saw in an adult an extensive purpura of the skin of the 
legs follow the taking of 60 grains of the drug in four dose-. Under this 
division, too, comes the purpura so often associated with jaundice. 

(c) Cachectic. —Under this heading are best described the instances of 
purpura which occur in the constitutional disturbance of'cancer, tuberculosis, 
Hodgkin’s-discase. Bright’s disease, scurvy, and in the debility of old age. In 
these cases the spots are usually confined to the extremities. '1 hev may lie very 
abundant on the lower limbs and about the wrists and hand-. This constitutes, 
probably, the commonest variety of the disease, and many examples of it can 
1*9 seen in the wards of any large hospital. 

(d) Necrotic. —One variety is met with in ruses of organic disease, i It 
is the so-called myelopathic purpura, which is seen occasionally in'locomotor 
ataxia, particularly following attacks of the lightning pains and, as a rule, 
involving the area of the skin in which the pains have been most intense. 
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Cases have been met with 


is nml. —rrVtfn. 

and nwflainnallv ijn severe neuralgi a. Another form is the remarRpble hysteri¬ 
cal condition in which stigmata, or bleeding points, appear upon the skin. 

(e) Mechanical.— This variety is most frequently seen injfflous stasis 
of any form, as in the paroxysrqS of whooping-cough an$.in_epilqpsy and 
aboutttight bandages. 

Arthritic. —This form is characterised by involvement of the joints. It 
is usually known, therefore, as rheumatic, though in reality the evidence upon 
which this view is based is not conclusive. Of 200 cases of purpura analyzed 
by Stephen Mackenzie, G1 had a history of rheumatism. For the present it 
seems more satisfactory to use the designation arthritic. Three group* of 
cases may be recognized: 

(а) PunruHA Simplex. —A mild form, often known as purpura simplex, 
seen most commonly in children, in whom, with or without articular pain, a 
crop of purpuric spots appears upon the legs, less commonly upon the trunk 
ind arms. As pointed out by Graves, tins, form is not infrequently associated 
with diarrhoea. The disease is seldom severe. There may be loss of appetite, 
and slight amentia. Fever is not, as a rule, present, and the patients get well 
jjj a week or ten days. Usually regarded as rheumatic, anil certainly asso¬ 
ciated, in some instances, with undoubted rheumatic manifestations, yet in a 
majority of the patients the arthritis is slighter than in the ordinary rheuma¬ 
tism of children, and no other manifestations are present. 

(б) Purpuiia (Peliosis) Riieumatica ( Schonlein's Disease). —This re¬ 
markable affection is icharacterized by multiple arthritis, andian eruption 
which varies greatly in character, sometimes purpuric, more commonly a*.-o- 
j-iated with urticaria or with erythema exudatioum. The disease is mod. 
common in males between the ages of twenty and thirty. It nat-iafrequeutly 
ffifa in with s ore throat, a fever from 101° to 103°, and articular pains. r l he 
■fash, which makes its appearance first on the logs or about the affected joints 
may be a simple purpura or may show ordinary urticarial wheals. In other 
instances there are nodular infiltrations, not to be distinguished from erythema 
nodosum. The combination of wheals and purpura, the purpura urticans. is 
'very distinctive. Much more rgrely-vesication is met with, the so-called 
pemphigoid purpura. The amount of oedema is variable; occasionally it is 
excessive. In one case, which I saw in Montreal with Molson, the chin and 
lower lip were enormously swollen, tense, glazed, and deeply ccchymotic. The 
eyelids were swollen and purpuric, while scattered over the cheeks and about 

i joints were numerous spots of purpura urticans. These are the cases which 
Ve been described as febrile purpuric adema. The temperature range, in 
l cases, is not high, but may reach 102° or 103°. 

rho.urine is sometimes reduced in amount and may be albuminous. The 
joint affections are usually slight, though associated with much pain, par¬ 
ticularly as the rash comes out. Relapses may occur and the disease may 
return at the same time for several years in succession. 

The diagnosis of Schonlein’s disease offers no difficulty. 1 Tfa e a s sociation 
■eL. multiple arthritis withjuiEpura and ustiaaxioJp very characteristic. In a 
case which I saw with Musser there was endo-pericarditis, and the question 
at first arose whether the patient had malignant endocarditis with extensive 
cutaneous infarcts. 
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Schonlein’s peliosis is thought by most writers to be of rheumatic origin, 
and certainly many of the cases have the characters of ordinary rheumatic 
fever, plus purpura. By many, however, it is regarded as a special affection, 
of which the arthritis is a manifestation analogous to that which occurs in 
hemophilia and in scuny. The frequency with which sore throat precedes 
the attack, and the occasional occurrence of endocarditis or pericarditis, are 
certainly vory suggestive of true rheumatism. 

The cases usually do well, and a fatal event is extremely rare. The throat 
symptoms may persist and give trouble. In two instances 1 have mvu necrosis 
and sloughing of a portion of the uvula. 

(c) Punruiu, Ekvtiikma. and I'lmcvitiA with Yisokual Ltsions,— 
This variety, seen chiefly in children, is characterized by (1) relapses or recur¬ 
rences, often extending over several years; cutaneous lesions, which may 
be simple purpura, purpura urtleans, urticaria, angio-neurolie (edema, and 
erythema in all its multiform varieties; in successive attacks (lie skin lesions 
may vary greatly; (3) gastro-iiitcstmul crises— |>aui, vomiting, and dini'ilncn; , 
(4) joint pains or swelling, often trilling; (<>) lmmiorrliagi's from the niueoiis 
membranes; (G) enlargement of the spleen; (i) nephritis, which is the most, 
serious feature and the most frequent cause of death, the cases with colie 
and purpura are often spoken of as Uiaioehs purpura, lull the skin lesion is 
very variable. The whole group of symptoms is really a manifestation of an as I 
yet unknown mischief, which at one.tune attacking the skin causes any of the I 
manifestations of the erythema group, from simple purpura lo aiigio-neurntic / 
cedema, attacking the intestines or stomach causes vomiting, colic, or bleeding, . 
or attacking the kidneyaon acute and sometimes fatal nephritis. (I'or a study c 
of twenty-eight eases see American Journal of Medical Sciences, J.mu.iiy^ 

WM.) , . n 

Purpura Heemorrhagica.—I'lider this heading may he considered the cases 
of very severe purpura with liaunorrhages from the mucous inombianos. 1 he ^ 
affection, known as the morbus maiulosiis of Worlliof, is most commonly mut 
with in young and delicate individuals, particularly in girls; Imt ease- are 
described in which the disease lias attacked adults in full vigor. After a ^ 
few days of weakness and debility, purpuric spots appear on the skin and , 
rapidly increase in numbers and size. Bleeding from the mucous surfaces -ets 
in, and the epistaxis, lwmaturia. and haemoptysis may cause profound ameinia. 
Chart XX illustrates the rapidity with which amemia is produced and the 
gradual recovery. Death mav take place from loss of blood, or from bammr- 
rhage into the brain. Slight fever usually accompanies the disease. In favor¬ 
able cases the affection terminates in from ten days to two weeks, there are 
instances of purpura hamiorrhagica of great malignancy, which may prove 
fatal within twenty-four hours —purpura fuhninnns. This form is most com¬ 
monly met with in children, and is characterized chiefly by cutaneous !hemor¬ 
rhages, and death may occur before any bleeding takes place from the mut. 

InT diagnosis of purpura hirmorrhagica it is important to exclude 
scurvy, which may be done by the consideration of the previous h ® a1 ^’ . _ 
circumstances under which the disease occurs, and by the absence of swe g 
Df the gums. The malignant forms of the fevers, particularly small-poi and 
■ ^distinguished by the prodromes and the higher temperature. 
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Treatment. —In symptomatic purpura attention should be paid to the con¬ 
ditions under which it occurs, and measures should be employed to increase 
the strength and to restore a normal blood condition. Tonics, good food, and 
fresh air meet these indications. In the simple purpura of children, or that 



associated with slight articular trouble, arsenic in full doses should be given. 
No good is obtained from the small doses, but the Fowler’s solution should lie 
pushed freely until physiological effects are obtained. In peliosis rheumatics 
■the sodium salicylate may be given, but with discretion. I confess not to 
have seen any special control of the haemorrhages by this remedy. 

Aromatic sulphuric acid, ergot, turpentine, acetate of lead, or tannic and 
gallic acids, may be given, and in some instances they seem to check the bleed¬ 
ing. Oil of turpentine is perhaps the best remedy, in 10 or 15 minims doses 
three or four times a day. Wright, of Netley, advises the use of calcium 
chloride in 20-grain doses four times a day (for three or four days) to 
increase the coagulability of the blood. In bleeding from the mouth, gum- 1 , 
and nose, the inhalation of carbon dioxide, irrigations with 2-per-cent gelatin 
solution, and adrenalin should be tried. The last remedy has often acted 
promptly. 
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ILeMORMIAGIC DISEASES OF THE Ne\V-BOBN. 

1. Syphili* Hemorrhagica Neonatorum.— The child may be born healthy, 
or there may be signs of hemorrhage at birth. Then in a few days thore 
are extensive cutaneous extravasations and bleeding from the mucous sur¬ 
faces and from the navel. The child may become deeply jaundiced. The 
post mortem shows numerous extravasations in the internal organs and exten¬ 
sive syphilitic changes in the liver and other organs. 

2. Epidemic Hsemoglobinnria (lb inckcl’s I)i,*enee ).—Hamioglobinurin in 
the new-born, which occasionally occurs in epidemic form in lying-in insti¬ 
tutions, is a very fatal affection, which sets in usually about the fourth day 
after birth. The child becomes jaundiced, and there are marked gastro-inles- 
tinal symptoms, with fever, jaundice, rapid respiration, and sometimes cyano¬ 
sis. The urine contains albumin and blood-coloring matter—met haemoglobin. 
The disease has to lie distinguished from the simple icterus neonatorum, with 
which there may sometimes be blood or blood-coloring matter in the urine. 
The post mortem shows an absence of any septic condition of the umbilical 
vessels, but the spleen is swollen, and there are puneliforin hiemorrhages in 
different parts. Some cases have shown in a marked degree acute fatty degen¬ 
eration of the internal organs—(he so-calledJjgJJjjiiaeaso. 

3. Morbus Maculosus Neonatorum.—Apart from the common visceral 
haaiiorrhages, the result of injuries at birth, bleeding from one or more of 
the surfaces is a not uncommon event in the new-born, particularly in hos¬ 
pital practice. Forty-five cases occurred in (»,T00 deliveries (0. W. Townsend). 
The bleeding may be from the naiel alone, hut more commonly it is general. 
Of Townsend’s 50 cases, in 20 the blood came from the bowels (melama nno-> 
Uiliac, um), in 1-1 from the stomach, in 14 from the month, in 12 from the nose, 
in 18 from the navel, in 3 from the navel alone. The bleeding begins within 
the first week, but in rare instances is delayed to the second or third. Thirty- 
one of the cases died and 19 recovered. The disease is usually of brief dura¬ 
tion. death occurring in from one to seven days. The temperature is often 
elevated. The nature of the disease is unknown. As a rule, nothing abnor¬ 
mal is found post mortem. The general and not local nature of the affection, 
its self-limited character, the presence of fever, and the greater prevalence 
cf the disease in hospitals, suggest an infectious origin (Townsend). The 
bleeding may be associated with intense hematogenous jaundice. Not every 
case of bleeding from the stomach or bowels belongs in this category. Ulcers 
of the oesophagus, stomach, and duodenum have boon found in the ncw-ljom 
dead of melcena neonatorum. The child may draw the blood from the breast 
and subsequently vomit it. In the treatment the external warmth must be 
maintained, and in feeble infants the couveu.se may bo used. Camphor is 
recommended, ergotin hypodermically, and the suprarenal extract. 

V. H2EMOPB3LIA. 

D efinit ion,—A constitutional fault, hereditary or acquired, characterized 
by a tendency to uncontrollable bleeding, either spontaneous or from slight 
wounds, sometimes associated with a form of arthritis. The coagulation time 
°f the blood is usually much retarded. 
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The fact that fatal haemorrhage might occur from alight, trifling wounds 
had been known for centuries. Fordyce, in 1784, recognized the hereditary 
nature, and early in the last century described the American* bleeder families. 
Buel, Otto, Hay, Coates, and others in America published similar reports. The 
disease is considered at length in the monographs of Legg and Grandidier, and 
recently by Stempel. 

Etiology.—In a majority of cases the disposition isi hereditary. In the 
Appleton-Swain family, of Beading, Mass., there have been cases for nearly 
two centuries; and F. F. Brown, of that town, tells me that instances ha\e 
already occurred in the seventh generation. Atavism through the female alone 
is almost the rule, and the daughters of a bleeder, though healthy and free 
from any tendency, are almost certain to transmit the disposition to the male 
offspring. The affection is much more common in males than in females— 
11:1, Legg; 4:1, Stempel. The tendency usually appears within the first two 
years of life It is rare for manifestations to be delayed until the tenth or 
twelfth year. Families in all conditions of life are affected. The bleeder 
families are usually large. The members are healihy-looking, and have fine, 
soft skins. The Anglo-German races are chiefly attacked; of 209 eases col¬ 
lected within the ten years 1890-1900 by Stempel, 90 were German, 95 Eng¬ 
lish or American, only 16 French, Hungarian, or Russian. Steiner has re¬ 
ported from my clinic instances occurring in a negro family. 

Morbid Anatomy.—Ho special peculiarities have been described. In some 
instances changes have been found in the smaller vessels; but in others careful 
studies have been negative. ’ An unusual thinness of the vessels has been noted. 
Haemorrhages have been found in and about the capsules of the joints, and m 
«a few instances inflammation of the synovial surfaces. The nature of the dis¬ 
ease is unknown. An increase in the number of the red blood-corpuscles—ery- 
throcythaemia—with a peculiar frailty of the blood-vessels, has been supposed- 
A deficiency of the leucocytes anrt-a di minuti on of the blood-plates have been 
noted, though in a case from my clinic, studied by Steiner, these structures 
were normal. Wright has found the coagulation time much retarded, as long 
as twenty-three and forty-five minutes. 

Symptoms.—Usually hemophilia is not noted in the child until a trifling 
cut is followed by serious or uncontrollable hemorrhage, or spontaneous bleed¬ 
ing occurs and presents insuperable difficulties in its arrest. The symptoms 
may be grouped under three divisions: external bleedings, spontaneous and 
traumatic interstitial bleedings, petechise and ecchymoses; and "the joint affec¬ 
tions.. Thiextarnal bleedings may be spontaneous, but more commonly they 
follow, cuts and wounds. In 334 cases (Grandidier) the chief bleedings were 
epittinYia , 1 ft p; frgm the mouth, 43; stomach, 15; bowels, 36; urethra, 16; 
lnnjra ,. 1 7 ; and in a few instances bleeding from the skin of the,.head, the 
tongue, finger-tips, tear-papilla, eyelids, external ear, vulva, navel, and 
scrotum. 

Traumatic hleeding may result from blows, cuts, scratches, etc., and the 
blood may be diffused into the tissues or discharged externally. TriviaLopera- 
tion 8 have proved-fatal, such as the extraction of teeth, circumcisidn, or vene¬ 
section. It is possible that there may be local defects which make bleed in; 
from certain parts of the body more dangerous. D. Hayes Agnew mentionec 
to me the case of a bleeder who had always bled from cuts and bruises abov< 
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the neck, never from those below. The bleeding is a capillary oozing. It may 
last for hours, or even many days. KpkUuia-.may,pane fatal in twenty-four 
hours'. In the slow bleeding from the mucous surfaces large blood tumors niay 
form and project from the nose or mouth, forming remarkable-looking struc¬ 
tures, and showing that the blood has the power of coagulation. The inter¬ 
stitial hemorrhages may be spontaneous, or may result from injury. I’eleeluie 
or large extravasations—hamatomata—may occur, particularly after blows. 

Joint Affections. —The knees and elbows are chiefly involved, but the small 
joints may be attacked. The onset is usually acute, with slight fever and 
swelling and pain, and sometimes mines*. In other instances there is hieinor- 
rhagic effusion without fever. Konig recognizes three stages: first, lnemar- 
throsis; secondly, an inflammatory process, with fever and spindle-formed 
swelling, which is apt to be mistaken for tuberculosis: ami, lastly, there may 
be extensive organic changes, winch may even resemble those of arthritis 
deformans. There are eases witli spontaneous hiemorrhages into muscles and 
•joints without (for years at least) external bleedings. 

Abdominal Symptoms. —Intestinal crises, similar to those which occur in 
purpura, may be present and are of great importance, as the diagnosis of 
appendicitis may be made. 1 have seen two eases. 

Diagnosis. —In the diagnosis of the condition the family tendency is impor¬ 
tant. A single uncontrollable ha'inon-hage in child or adult is not to lie ranked 
as haemophilia; but it is only when a person shows a marked tendency to mul¬ 
tiple haemorrhages, spontaneous or tiauimitic, which tendency is not transitory 
hut persists, and particularly if there have been joint affections, that we may 
consider the condition luemopluli.i. Such conditions as epistaxis, recurring for 
years—if no other haemorrhage occun—or recurring luvmaluria from one kid-, 
ney, which has been spoken of as unilateral renal luemophilia, have no associa¬ 
tion with the true disease. There is a remarkable form of hereditary epistaxis 
with multiple cutaneous nuevi—telangiectases. The bleeding comes from the 
dilated spider muvi in the nose, or on the lips, tongue, or checks (./. II. II. 
Bulletin, 1901). I’ehosis rheuinatica is an affection which touches haemophilia 
very closely, particularly in the relation of the joint swellings. It may also 
show itself in several members of a family. The diagnosis from the various 
forms of purpuia is usually easy. 

Prognosis. —The patients rarely die in the first bleeding. The younger 
the individual the worse is the outlook, though children rarely die in the first 
year. Grandidier states that of 152 boy subjects, 81 died before the termi¬ 
nation of the seventh year. The longer the bleeder survives the greater the 
chance of his outliving the tendency; but it may persist to old age, as shown 
in the case of Oliver Appleton, the first reported American bleeder, who died 
at an advanced age of haemorrhage from a bed-sore and from the u ret ora. 
The prognosis is graver in a hoy than in a girl. In the latter menstruation 
is sometimes early and excessive, but fortunately, in the female members of 
hsemophilie families, neither this function nor the act of parturition brings 
with it special dangers. 

Treatment. —Members of a bleeder’s family, particularly the hoys, sltould 
ke guarded from injury, and pperations of all sorts avoided. The daughters 
should not marry, as it is through them that the tendency is propagated. 

When an injury or wound has occurred, absolute rest and compression 
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should first be tried, and if these fail the styptics may be used. In epistaxis 
ice, tannic and gallic acid may be tried before resorting to plugging. Internally 
ergot seems to have done good in several cases. Legg advises the perchloride 
of iron in half-drachm doses every two hours with a purge or sulphate of soda. 
For the epistaxis the inhalation of carbon dioxide through the nostrils is 
recommended \>y A. E. Wright. He also advises a solution of fibrin ferment 
and chloride of calcium as a styptic. Dried suprarenal gland, 1 part to 10 
of water, freshly prepared, may be applied to the part, or the active principle, 
epinephrin or adrenalin, may be tried. Gelatin in 5-per-cent solution is warmly 
recommended. Venesection has been tried in several cases. Transfusion ha« 
been employed, but without success. During convalescence, iron and arsenic 
should be freely used. 

y ‘ , 
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,A. VI. SOTJBVY (Scorbutus). 


9 Definition. —A constitutional disease characterized by great debility, with 
anffimia, a spongy condition of the gums, and a tendency to haemorrhages. 

Etiology.—The disease has been known from the earliest times, and has 
prevailed particularly in armies in the field and among sailors on long voy¬ 
ages. It has been well called “ the calamity of sailors .” 

From the early part of the last century, owing largely to the efforts of 
Lind and to a knowledge of the conditions upon which the disease depends, 
scurvy has gradually disappeared from the naval service, hi the mercantile 
marine, cases still occasionally oceur, owing to the lack of proper and suitable 
food. 

» In parts of Russia scurvy is endemic, at certain seasons reaching epidemic 
proportions; and the leading authorities upon the disorder, now in that coun¬ 
try, are almost unanimous, according to Hoffmann, in regarding it as infec¬ 
tious. 

In the United States scurvy has become a very rare disease. To the hos¬ 
pitals in the seaport towns sailors are now and then admitted with it. In 
large almshouses outbreaks occasionally occur. A very great increase of for¬ 
eign population of a low grade has in certain districts made the disease not 
at all uncommon. In the mining districts of Pennsylvania the Hungarian. 
Bohemian, and Italian settlers are not infrequently attacked. McGrew ha- 
recently reported 42 cases in Chicago, limited entirely to Poles. He ascer¬ 
tained that in a large proportion of the cases the diet was composed of bread, 
strong coffee, and moat. Occasionally one meets with scurvy among quite 
well-to-do people. One of the most characteristic cases I have ever seen wa¬ 
in a woman with chronic dyspepsia, who had lived for many months chieflv 
on tea and bread. Some years ago scurvy was not infrequent in the law 
lumbering camps in the Ottawa Valley. Tn Great Britain and Ireland it ha- 
become very.rare; only 302 eases were admitted to the Seaman’s Hospital in 
the twenty-two years ending 1896 (Johnson Smith). Judging from the Re¬ 
port of the American Pfcdijj||4p Society, we must infer that infantile scurvy i- 
on the increase in the Unif(|pStat«s. 

The precise cauflfe is unknown; there are three theories of the disease: 

(o) That it is the result of an absence of those,-ingredients, in. the food 
which are supplied by fresh vegetables. What these constituents are has not 
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yet been definitely determined. Garrod holds that the detect is the absence 
of the. potasaic salts. Others believe that the essential factor is the absence 
of the organic salts present in fruits and vegetables. Halfe believed that the 
absence from the food of the malates, citrates, and lactates reduces the alka¬ 
linity of the blood; and Wright has brought forward evidence which suggests 
that it may be an acid intoxication. 

(6) That it is duc-to toxic materials in the foods—some unknown organic 
poison the product of decomposition. That it is not due to an absence of 
fresh vegetables or the salts of fruits and vegetables seems to have been settled 
by Nansen-and his comrades, who, living for months under the most unfavor¬ 
able hygienic surroundings, but eating fresh bear’s meat and bear's blood, 
escaped scurvy. Holst and Froiich in their recent work oppose this toxic view, 
and maintain that the disease is duo to the lack in the food of nutrient con¬ 
stituents which so far have not been identified. 

(c) In opposition to these chemical views it is urged that the disease 
depends-upon'a..specific (as yet unknown) micro-organism. 

OtilgT.factors play an important part in the disease, particularly physical 
and moral, influences—overcrowding, dwelling in cold, damp quarters, and 
prolonged fatigue under depressing influences, as during the retreat of an 
army. Among-prisoners, mental depression plays an important role. It is 
stated that epidemics of the disease have broken out in the French convict- 
ships en route to New Caledonia even when the diet was amply siillieicnt. 
Nostalgia is sometimes an important element. It is an interesting fact 
that prolonged starvation in itself does not necessarily cause scurvy. Not 
one of the professional fasters of late years has displayed any scorbutic symp¬ 
tom. The disease attacks all ages, but the old are more susceptible to it., 
Sex has no special influence, but during the siege of Paris it was noted that the 
males attacked were greatly in excess of the females. 

Morbid Anatomy.—The anatomical changes are marked, though by no 
means specific, and are chiefly those associated with luemorrhagc. The blood 
is dajk and fluid. The microscopical alterations arc those of a severe amcinia, 
without leuoeeytosis. The bacteriological examination has not yielded any¬ 
thing very positive. Practically there arc no changes in the blood, either ana- 
to mienl or Vhomi ciil which can "Tin regarded as peculiar to the disease. The 
skin shows the cechymoses evident during life. There are hamiorrhagcs into 
the muscles, and occasionally about or even into the joints. I hemorrhages 
occur in the internal organs, particularly on the serous membranes and in the 
kidneys and bladder. The gums are swollen and sometimes ulcerated, so that 
in advanced cases the teeth are loo-e and have even fallen out. Ulcer- are 
occasionally met with in the ileum and colon. Hamiorrhagcs into the mucous 
membranes are extremelv common. The spleen is enlarged mid soft. Paren¬ 
chymatous changes are constant in the liver, kidneys, and heart. 

Symptoms. —The disease is insidious in its onset. Karlv symptoms are 
loss in. weight, progressive weakness, and pallor. Very soon the gums are 
noticed to be swollen and spongy, to bleed easily,^ in extreme eases to pre¬ 
sent a fungous appearance. These changes, reptrdod as characteristic, are 
sometimes absent. The teeth may become loose and even fall out. Actual 
necrosis of the jaw is not common. The breath is excessively foul. The 
tongue & swollen, but may be red and not much furred. 1 lie salivary glands 
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are occasionally enlarged. Hemorrhages beneath the mucous membranes of 
the mouth are common. The skin becomes dry and rough, and ecchymoses 
soon appear, first on the legs and then on the arms and trunk, and particularly 
into and about the hair-follicles. They are petechial, but may become larger, 
and when subcutaneous may cause distinct swellings. In s evere case s, par¬ 
ticu larly in the le gs, there may be effusion between the periosteum and the 
Bone^ forming irregular nodes, which may break down and form foul-looking 
sores. The slightest bruise or injury causes haemorrhages into the injured 
part. (Edema about the ankles is common. The ““""y ” Been 

oftenest in the legs, is a remarkable infiltration of the subcutaneous tissues and 
muscles, forming a brawny induration, the skin over which may be blood¬ 
stained. Hasmorrhages from the mucous membranes are less constant symp¬ 
toms; epistaxis is, however, frequent. Hemoptysis and bsematemesis are 
uncommon. Haematuria and bleeding from the bowels may be present in 
very severe cases. 

Palpitation of the heart and feebleness and irregularity of the impulse 
are prominent symptoms. A hamric murmur can usually be heard at the 
base. Haemorrhagic infarction of the lungs and spleen has been described. 
Respiratory symptoms are not common. The appetite is impaired, and owing 
to the soreness of the gums the patient is unable to chew the food. Constipa¬ 
tion is more frequent than diarrhoea. Pain, tenderness, or swelling in the 
joints were present in 13 of McGrow's 42 cases. The urine is often albu¬ 
minous. The changes in its composition are not constant; the specific gravity 
is high; the color is deeper. The statements with reference to the inorganic 
constituents are contradictory. Some authorities have found the phosphates 
and potassium salts to be deficient; others hold that they are increased. 

There are mental depression, indifference, in some cases headache, and 
in the later stages delirium. Cases of convulsions, of hemiplegia, and of 
meningeal haunorrhage have been described. Remarkable ocular symptoms are 
occasionally met with, such as night-blindness or day-blindness. 

In advanced cases necrosis of the bones may occur, and in young persons 
eVen separation of the epiphyses. There are instances in which the cartilages 
have separated from the sternum. The callus of a recently repaired fracture 
has been known to undergo destruction. Fever is not present, except in the 
later stages, or when secondary inflammations in the internal organs appear. 
The temperature may. indeed, be sometimes below normal. Acute arthritis 
is an occasional complication. 

Diagnosis.—No difficulty is met in the recognition of scurvy when a num¬ 
ber of persons are affected together. In isolated cases, however, the disease 
is distinguished with difficulty from certain forms of purpura. The associa¬ 
tion with manifest insufficiency in diet, and the rapid amelioration with suit¬ 
able food, are points bv which the diagnosis can be readily settled. 

Prognosis. —The outlook is good, unless the disease is far advanced and the 
conditions persist which lead to its occurrence. The mortality now is rarel) 
great. Death results from gradual heart-failure, occasionally from sudder 
syncope. Meningeal hae morrhage, extravasat ion into t he serous cavities, eftfero 
aalitis, and other intercurrent affections may prove fatal. 

Prophylaxis. —The regulations of the Board of Trade require that a suffi 
dent supply of antiscorbutic articles of diet be taken on each ship; so tha 
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now, except as the result of accident, the occurrence of .-cunv is rare in 
sailors. 

Treatment.—The juice of two or three lemons daily and a diet of plenty 
of jneat and fresh vegetables snfficc to cure all cases of scurvy, unless far 
advanced. When the stomach is much disordered, small quantities of scraped 
meat and milk should be given at short intervals, and the lemou.juice in grad¬ 
ually increasing quantities. A bitter tonic, or a steel and bark mixture, may 
be given. As the patient gains in strength, the diet may lie more liberal, and 
he may eat freely of potatoes, cabbage, water-cresses, and lettuce. The stoma¬ 
titis is the symptom which causes the greatest distress. The permanganate 
of potash or dilute carbolic acid forms the best mouth-wash. Pencilling the 
swollen gums with a tolerably strong solution of nitrate of silver is very useful. 
The solution is better than the solid stick, as it reaches to the crevices between 
the granulations. The constipation which is so common is best treated with 
large enemata. For other conditions, such as hemorrhages and ulcerations, 
suitable measures must bo employed. 

' Infantilu Scuiivy ( Harlow’s Disease ). 

As in adults, scurvy may occur in children in consequence of imperfect 
food supply. 

W. B. Cheadle and Gee, in London, have described in very young children 
a cachexia associated with haemorrhage. Cheadle regarded the cases as scurvy 
ingrafted on a rickety stock. Gee called his cases periosteal cachexia. Casus 
had previously been regarded as acute rickets. 

A few years later Barlow made an exhaustive study of the condition with, 
careful anatomical observations. The affection is now recognized as infantile 
scurvy, and is called Barlow’s disease. The American 1’iediatric Society has 
collected (1898) in the United States 379 cases. Of these, the hygienic sur¬ 
roundings were good in 303. A majority of the patients were under twelve, 
months. I The proprietary foods, particularly malted milk and condensed milk, 
seem to be the most important factors in producing the disease, lherc are 
instances in which it has developed in breast-fed infants, and in others fed 
on the carefully prepared milk of the Walker-Gordon laboratories. , 

The following is a general clinical summary, taken from Barlow’s de¬ 
scription: 

“ So long as it is left alone the child, is tolerably quiet; the lower limbs 
are kept drawn up and still; but when placed in its bath or otherwise moved 
there is continuous crying, and it soon becomes clear that the pain is con¬ 
nected with the lower limbs. At this period the upper limbs may be touched 
with impunity, but any attempt to move the legs or thighs gives rise to 
screams. Next, some obscure swelling may be detected, first on one lower 
limb, then on the other, though it is not absolutely symmetrical. . . . I ho 
swelling is ill-defined, but is suggestive of thickening round the shafts of the 
•tones, beginning above the epiphyseal junctions. Gradually the bulk of tho 
limbs affected becomes visibly increased. . . . The position of the limbs be¬ 
comes somewhat different from what it was at the outset. Instead of being 
flexed they lie gn tt immobile, in a state of pseudo-paralysis. . . . 

AbouFthis time, if not before, great weakness of the back becomes manifest. 

IB ■ 
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A little swelling of one or both scapula; may appear, and the upper limb, 
may show changes. These are rarely so considerable as the alteration!, m 
the lower limbs. There may be swelling above the wrists, extending for a short 
distance up the forearm, and some swelling in the neighborhood of the epi¬ 
physes of the humerus. There is symmetry of lesions, but it is not absolute; 
and the limb affection is generally consecutive, though the involvement of one 
limb follows very close upon another. T he joints ar c free. In severe cum-s 
another symptom may now be found—namely, crepitus in the regions adjacent 
to the junctions of the shafts with the epiphyses. The upper and lower ex¬ 
tremities of the femur, and the upper extremity of the tibia, are the common 
sites of such fractures; but the upper end of the humerus may also be so 
affected. ... A very startling appearance may be observed at this period 
in the front of the chest. The^stornum, with the adjacent costal cartilages 
and a small portion of the contiguous ribs, seems to have sunk bodily back, 
en bloc, as though it had been subjected to some violence which had fractured 
several ribs in the front and driven them back. Occasionally thickenings of 
varying extent may be found on the exterior of the vault of the skull, or 
even on some of the bones of the face. . . . Hero also must be mentioned a 
remarkable eye phenomenon. There develops a rather sudden proptosis of one 
eyeball, with pufliness and very slight staining of the upper lid. Within a 
day or two the other eye presents similar appearances, though they may be of- 
less severity. The ocular conjunctiva may show a little ecchymosis, or may 
be quite free. With respect to the constitutional symptoms accompanying tho 
above series of events the most important feature is tho profound anaemia 
which is developed. . . . The anaemia is proportional to tho arjpunt of limb 
"involvement. As the case proceeds, there is a certain earthy-colored or sallow 
tint, which is noteworthy in severe cases, and when once this is.established 
bruise-like cchymoses may appear, and more rarely small purpura. Emacia¬ 
tion is not a marked feature, but asthenia is extreme and suggestive of mus¬ 
cular failure. The temperature is very erratic; it is often raised for a day 
or two, when successive limbs are involved, especially during the tense stage 
but is rarely above 101° or 102°. At other times it may be normal or sub 
normal.” If tho teeth have appeared the gums may be spongy. 

In young children with difficulty in moving the lower limbs, or in whmi 
paralysis is suspected, the condition should always be looked for. What i 
known sometimes as. Parrot's disease, or syphilitic pseudo-paralysis, may b 
confounded with it. In it the loss of motion is more or less sudden in th 
upper or lower limbs, or in both, due to a solution of continuity and separai 10 
of the cartilage at the end of the diaphysis. There are usually crepitatio 
and much pain on movement. 

The essential lesion is a subperiosteal blood extravasation, which causes H 
thickening and tenderness in the shafts of the bones. In some instances llici 
is haemorrhage in the intramuscular tissue. 

The prophylaxis is most important. The various proprietary forms of co 
denged milk and preserved foods for infants should not be used. The fre 
cow's milk should be substituted, and a teaspoonful of meat-juice or gra 
* may be given with a little mashed potato. Orange-juice or lemon-jui 
should be given three or four times a day. Recovery is usually prompt a’ 
satisfactory. 
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YU. STATUS LYMPHATICUS. LYMFHATISM. 

Definition. —A rare condition met with chiefly in children and young ]H>r- 
sons, in which the lymphatic glands and lymph tissues throughout the body, 
the spleen, the thymus, and the lymphoid hone-marrow are 'in a slate of 
hyperplasia. These features have been found associated with rickets and with 
liypoplasia of the heart and aorta. 

The special interest lies in the faet that these pathological conditions have 
been met with frequently in eases of sudden death. I’altnuf and others of tho 
Vienna school, who have written extensively on the subject, believe that indi¬ 
viduals with this hyperplasia have lowered powers of resistance, and are par¬ 
ticularly liable to paralysis of the heart. 

Anatomical Condition. — (a) Lymcm-ii lands. —The pharyngeal, thoracic, 
and abdominul groups are most frequently affected. The cervical, axillary, 
and inguinal are less commonly involved, but these glands may show slight, 
enlargement. The lymphatic structures of ihe alimentary tract, the tissues 
Oi the tonsils, the adenoid structures in the upper pharynx, and the solitary 
and agminated follicles of the small and large intestines are usually much en¬ 
larged. The hyperplasia of the intestinal lymphatic structures may bo tho 
most remarkable, tho individual glands standing out like peas. 

(6) Spleen. —Enlargement of this organ is usually moderate in degree. 
The Malpighian bodies may show very prominently, and alien aiuemie may 
look like large tubercles. The organ is usually soft and bypcnemic. 

(c) TheYllvuus is enlarged, and may measure as much as 10 cm. in ^ 
length. It looks swollen and soft, and on section may exude a milky white 
fluid. 

(d) The bone-mahuow has been found in a state of, hyperplasia, anil the 
yellow marrow of the long bones in young adults, and even in persons between 
the ages of twenty and thirty, has been found replaced by red marrow. Among 
other associated conditions of this cnji&tiLulio LyinplujliCU , as it lias been called, 
are hypoplasia of the heart and aorta and enlargement of the thyroid gland. 
In a large number of the cases in children rickets is coincident. 

Diagnosis. —The diagnosis of the lymphatic constitution is not always easy. 
Enlargement of the superficial glands, with hypertrophy of the tonsils, signs 
of slight swelling of the thyroid, dulness over the sternum, with signs of 
enlargement of the mesenteric glands, are among tho most important fea¬ 
tures. Signs of hypoplasia of the vascular system are still more uncertain, 
though Quincke believes tha't in such instances the left ventricle is dilated aud 
the peripheral arteries may be much smaller than normal. The subjects have 
Usually a pale and pasty complexion, and are fat and flabby. 

Sudden Death in the Status lymphatious.— What has directed the atten¬ 
tion of writers more particularly to this condition is the frequency with which 
*t has been found in cases of unexpected death from very trilling and inade¬ 
quate causes, as in the case of a death immediately after the preventive inocu¬ 
lation with the antitoxin of diphtheria, and during anadhosia in young chU- 
divn for trifling operations, as for adenoids or circumcision, etc. ^ Hinkev 
I'lake, and others have studied this question with great care. Lther and 
chlorof orm se em equally dangerous in these cases. Cases of sudden death of 
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persons in the water, who have fallen in and, though immediately recovered, 
were dead, or who have died suddenly while bathing, are referred by Paltauf 
to this condition. And, lastly, there is a large group of cases of sudden death 
in children without recognizable cause, in whom post mortem the thymus lias 
been found enlarged—the so-called “Thymus Tod” (see under Thymus 
Gland). It lias also been suggested that certain of the sudden deaths during 
convalescence from the infectious fevers'arc to be referred to this status lym- 
phaticus. Escherich thinks that certain measures usually harmless, such as 
hydrotherapy, may have an untoward effect in children in this condition of 
lymphatism, and adds that tetany and laryngismus may be associated with it. 

Two explanations are offered of the sudden death: Eiist, that it is due to 
mechanical pressure of the enlarged thymus on the trachea. In only one of 
Blumer’s nine cases was there evidence of this. Secondly, that it is caused 
by a toxaemia, an overproduction of the internal secretion of the thymus. 
Blumer has extended this view, and suggests that it is a lymphotoxsemia. 

Vm. DISEASES OF THE SUPRARENAL BODIES. 

1. Addison’s Disease. 

Definition. —A constitutional affection characterized by asthenia, muscular 
and vascular, irritability of the stomach, and pigmentation of the skin, symp¬ 
toms due, in all probability, to loss of the internal secretion of the adrenal 
glands. Tuberculosis of the adrenals is the common anatomical change. 

The recognition of the disease is due to Addison, of Guy’s Hospital, whose 
monograph on The Constitutional and Local Effects of Disease pf the Supra¬ 
renal Capsules was published in 1855. 

Etiology. —Males are more frequently attacked than females. In Grccn- 
how’s analysis of 183 cases 119 were males and (14 females. A majority of 
the cases occur between the twentieth and the fortieth year. A congenital 
case has been described in which the skin had a yellow-gray tint. The child 
lived for eight weeks, and post mortem the adrenals were found to be large 
and cystic. Injury such as a blow upon the abdomen or back, and caries of the 
spine, have in many cases preceded the attack. The disease is rare in America; 
only 17 cases came under my observation. 

Horbid Anatomy and Pathology. —There is rarely emaciation or anaemia 
Rolleston thus summarizes the condition of the suprarenal bodies in Addison’: 
disease: 

“ 1. The fibro-caseous lesion due to tuberculosis—far the commonest con 
dition found. 3. Simple atrophy. 3. Chronic interstitial inflammation lead 
ing to atrophy. 4. Malignant disease invading the capsules, including Add 
son’s Case of malignant nodule compressing the suprarenal vein. 5. Blo<> 
extravasated into the suprarenal bodies. 6. No lesion of the suprarenal bodn 
themselves, but pressure or inflammation involving the semilunar ganglia. 

“ The first is the only common cause of Addison’s disease. The other 
with the exception of simple atrophy, may be considered as very rare.” 

The nerve-cells of the semilunar ganglia have been found degenerated ar 
deeply pigmented, and the nerves sclerotic. The ganglia are not uncommon 
entangled in the cicatricial tissue about the adrenals. The spleen has occ 
oimmsillv been found enlarged; a persistent enlarged thymus has been found. 
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T he two c hief theories which have lioon advanced (o explain the disease art': 
{a) Thai it .depended upon the loss of function of tlie adrenals. This was the 
view of Addison. The balance pf experimental evidence is in favor of the view 
that the adrenals are functional glands, winch furnish an internal secretion 
esaentMl tCrth'e' normal metabolism. Schafer and Oliver have shown tlmt the 
human adrenals contain a very powerful extract, which is not .to he obtained 
in coses of Addison’s disease; they have also studied the toxic effects on ani¬ 
mals of the extracts of the glands. In the cases in which the adrenals have 
been found involved without the symptoms of Addison’s disease, accessory 
glands may have been present; while in the rare eases in which the symptoms 
of the disease have been present with healthy adrenals the semilunar ganglia 
and adjacent tissues have been involved in dense adhesions, which may have 
interfered readily with the vessels or lymphatics of the glands. On this view 
Addison’s disease is due to an inadequate supply of the adrenal secretion, just 
as myxeedema is caused by loss of function of the thyroid gland. “ Whether 
the deficiency in this internal secretion leads to a toxic condition of the blood 
or to a general atony and apathy is a question which must remain open ” (Kol- 
leston)J- (bj That it is an affection of the alxlominal sympathetic system, 
induced most commonly by disease of the adrenals, but also by other-chronic 
disorders which involve the solar plexus and its ganglia. According 1o this 
view, it is an affection of the nervous system, and the pigmentation has its 
origin in changes induced through the trophic nerves. The pronounced debil¬ 
ity is the outcome of disturbed tissue metabolism, and the circulatory, respira¬ 
tory, and digestive symptoms are due to implication of the pnenmogastric 
nerves. The changes found in the alxlominal sympathetic are held to suppirt 
this view, and its advocates urge the occurrence of pigmentation of the ski is 
in tuberculosis of the peritomeum, cancer of the pancreas, or aneurism of the 
abdominal aorta. Bramwell thinks that the symptoms may he m part due to 
irritation of the sympathetic and in part to adrenal inadequacy. 

Symptoms.—in the words of Addison, the characteristic symptoms are 
“anaemia, general languor or debility, remarkable feebleness of the hearts 
action, irritability of the stomach, and a peculiar change of color in the 


tu i B , as a rule, insidious. The feelings of weakness as a rule, 
precede the pigmentation. In otl.er instances the gastro-mtestinal symptoms 
thf weakness, and the pigmentation come on together. Lhere are a 
in the literature in which the whole process has been acute, following a shock 
or some special depression. There are three important symptoms • 

(1) iliSWiQS-OK xiu Skin.— This, as a rule, first attracts the atten¬ 
tion of patient’s friends. The grade of coloration rang™| from. a hgh 
yellow to a deep brown, or even black. In typica eases it is diflW J 
deeper^n the exposed parts and in> the regions wTiero tlJalso wher- 
1S more mlense, as the areolse of the nipples i and arxnuju k 
eveTtheTskin is compressed" or irritated, as by the wins aiu . , g j w _ 

lie confined to the face and hands. Occasionally it js fwind 

log-atrophy of pigment, leuqodcrma, may occur Ihe pigmentation is toad 

.uRLme membrb*. .1 the mouth Wuge, 

meutafiSTSf the mucou. membr.ee h not '‘“ l . eemm™ i. to uTo 
in chronic stomach troubles, etc. (Fr. Sehultze), and is common in the negro. 
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A patchy pigmentation of the serous membranes has often been found. Qvrr 
the diffusely, pigmented skin there may be little mole-like spots of deeper pig¬ 
mentation, and upon the trunk, particularly on the lower abdomen, they may 
be “ ribbed ” like the sand on the seashore. 

(2) Gastro-intestinal Stmptomb.— -The disease may set in with attacks 
of nauseaTfiftTvomllmg, spontaneous in character. Toward the close there 
may be pain with retraction of the abdomen, and even features suggestive of 
peritonitis (Ebstein). A marked anorexia may be present. The gastric symp¬ 
toms are variable throughout the course; occasionally they are absent. Attacks 
of diarrhcea are frequent and come on without obvious cause. 

(3) Astiienia, the most characteristic feature of the disease, may be 
manifested early as a feeling of inability to carry on the ordinary occupation, 
or the patient may complain constantly of feeling tired. The weakness is 
specially marked in the muscular and cardio-vascular systems. There may be 
an extreme degree of muscular prostration in an individual apparently well 
nourished, whose muscles feel firm and hard. The cardio-vascular asthenia 
is manifest in a feeble, irregular action of the heart, which may come on in 
paroxysms, in attacks of vertigo, or of syncope, in one of which the disease 
may prove fatal. The blood-pressure is low, falling to 70 or 80 mm. of ITg 
Headache is a frequent symptom; convulsions occasionally occur. Pain in the 
back may be an early and important symptom. 

Anemia, a symptom specially referred to by Addison, is not common. In 
a majority of the patients the blood-count is normal. McMunn has described 
an increase in the urinary pigments, and a pigment has been isolated of very 
much the same character as the melanin of the skin. 

, T he mode of termination is either by syncope , which may occur even early 
in the disease,"By gradual progressive asthenia, or by the development of tuber¬ 
culous lesions. In two cases I have known a noisy delirium with urgent 
dyspnoea to precede the fatal event. 

Diagnosis. —Pigmentation of the skin is not confined to Addison’s disease. 
The following are the conditions which may give rise to an increase in the 
pigment: 

(1) Abdominal growths—tubercle, cancer, or lymphoma. In tuberculosis 
of the peritonaeum pigmentation is not uncommon. 

(2) Pregnancy, in which the discoloration is usually limited to the face, 
the so-called masque dcs femmes enceintes. Uterine disease is a common cause 
of a patchy melasma. 

(3) Ilamochromatosis, associ ated with hypertrophic cirrhosis, pigmqpta- 
ti on o f tha .s k in. and diabetes. More commonly in overworked persons of con¬ 
stipated habit and with sluggish livers there is a patchy staining about the 
face, and Jorehead. 

(4) The vagabond’s discoloration, caused by the irritation of lice and 
dirt, which may reach a very high grade, and has sometimes been mistaken 
for Addison’s disease. 

(6) In rare instances there is deep discoloration of the skin in melanotic 
cancer, so deep and general that it has been confounded with melasma supra¬ 
renale. 

(6) In certain cases of exophthalmic goitre abnormal pigmentation occurs 
«* noted bv Drummond and others. 
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(7) In & few rare instanced the pigmentation in scleroderma may bo 
general and deep. 

(8) In. the face there may be an extraordinary degree of pigmentation duo 
to innumerable small black comedones. If not seen in a very good light, 
the face may suggest argyria. Pigmentation of an advanced grade may occur' 
in chronic ulcer of the stomach and in dilatation of the organ., 

(9) Arg yria could scarcely be mistaken, and yet I was consulted in a ease 
in which the diagnosis of Addison’s disease had" been made by several good 
observers. 

(10) Arsenic when taken for many months may cause a most intense pig¬ 
mentation of the skin. 

(11) .With arterio-sclcrosis and chronic heart-disease there may be marked 
melanoderma. 

(12) In pernicious anosmia the pigmentation may be extreme, most com¬ 
monly due to the prolonged administration of arsenic. 

(13) There is a form of deep pigmentation, usually in women, which in¬ 
sists for years without change and without any s|icciul impairment of health. 
I have mot with two cases; in one the pigmentation was a little more leaden 
than is usual in Addison’s disease; in both the condition had lasted some 
years. 

In any case of unusual pigmentation these various conditions must lie 
sought for; the diagnosis of Addison’s disease is scarcely justifiable without 
the asthenia. In many instances it is difficult early in the disease to arrive 
at a definite conclusion. The occurrence of fainting tits, of nausea, and gas¬ 
tric irritability arc important indications. As the lesion of the capsules is 
almost always tuberculous, in doubtful cases the tuberculin test may lie used. 
In two of my cases, robust, healthy men with pigmentation and gastric symp¬ 
toms, the reaction was obtained. 

Prognosis.— The disease is "iiitr^y f if 1,1 Thomases in which the bronzing 
is slight or does not occur run a more rapid course. There are occasionally 
acute cases which, with great wenkness, vomiting, and diarrluca, prove fatal 
in a few weeks. In a few cases the disease is much prolonged, even to six or 
ten years. In rare instances recovery has taken place, and periods of improve¬ 
ment, lasting many months, may occur. 

Treatment. —When there is profound asthenia the patient should be con- 
finrd tohrd, as fatal syncope may at any time occur. In three of my cases 
death was sudden. Arsenic and strychnia are useful tonics. For the diar¬ 
r hoea lnryn cloaca nf bismuth should tie given; for the irritability of the stom- 
adv. creasote^Jiydrocyanic acid, ice, and champagne. The diet should bo 
1 ig ht and'"nutrit ious. Many patients thrive Best on a strict milk diet. 

Treatment by Suprarenal Extract. —E. W. Adams has analyzed 97 cases. 
In 7 the condition grew worse, in 3 cases of transplantation death was attrib¬ 
uted to the treatment. In 43 there was no effect noticed. In 31 there was 
temporary improvement; in 16 the relief seemed permanent. In two of our 
eases there was marked improvement; in one all the severe symptoms disap¬ 
peared, and the patient died of an acute infection, which apparently had noth¬ 
ing to do with the disease. The adrenals were found sclerotic. The gland 
may he given raw or partially cooked or in a glycerin extract. Tabloids of the 
dried extract are given, one grain of which corresponds to fifteen of the giand. 



760 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


Three of the tabloids may be given daily. Operation has been suggested, but 
has not been carried out on any undoubted case. 

2. Other Diseases of the Supkahenal Capsules. 

Adrenalitis, Acute Hcemorrhagic .—The lesion resembles that of acute pan¬ 
creatitis, haemorrhage and necrosis in varying proportions. The clinical pictu re 
is very complex.' The or^f. ia mi/Llon with pain and vomiting, profound 
prostration and death ip A- faw .day3. In ~o{fre)r cases convulsions occur, or 
there may be a profound myasthenia, acute or,subacute. SuiJden death has 
occurred. Injghildren the disease may be associated with purpura, cutaneous 
and visceral. The symptoms are believed to be due to acute or subacute 
adrenal insufficiency. The diagnosis is not often made during life. The 
white line, the amende vascular skin reflex, described by Sergcnt as of diag¬ 
nostic value, is too common to be of much import. 

Hypertrophy .—Tn chronic nephritis and arterio-flclerosis adenoma or dif¬ 
fuse hyperplasia of the glands has been found, which some have attributed to 
hypgradrenalism—an overactivity of the antitoxic and angiotonic functions • 
of the gland. In children tumor or hypertrophy has been found associated 
with remarkable precocity and development of the sexual organs. 

Tumors .—Primary growths are rare, secondary are not uncommon. The 
former are usually mistaken for kidney tumors. There is a special typo of 
malignant growth in children characterized by rapid growth, diffuse infiltra¬ 
tion of the liver, and great distention of the abdomen without ascites or jaun¬ 
dice (Pepper tertius); and Robert Hutchison has described a remarkuhle 
syndrome in children of adrenal tumor, exophthalmos and cranial tumors. 

IX. DISEASES OF TEE SPLEEN. 

The acute swelling in fever, and the chronic enlargement of the organ in 
paludism, leukaemia, cirrhosis of the liver, and heart-disease have been fully 
described, but there remain several conditions to which brief reference may 
be made. 

1. Movable Spleen. 

Movable or wandering spleen is seen most frequently in women the sub¬ 
jects of enteroptosis. It may be present without signs of displacement of 
other organs. It may be found accidentally in individuals who present no 
symptoms whatever. In other cases there a re draggi ng, uneasy feelings in the 
back and side. AlLgrades are met with, from a spleen tliat can be felt com¬ 
pletely, helojv the margin of the ribs to a condition in which the tumor-mas; 
impinges upon the pelvis; indeed, the organ has been found in an inguina' 
hernia! In the large majority of all cases the_ spleen is enlarged. Sometime 
it appears that the enlargement has caused relaxation of the ligaments; b 
other instances the relaxation seems congenital, as movable spleens have beei 
found in different members of the same family. Pos§iWy_traumatj§in ma 
account-far so me of t he cases. Apart from the dragging, uneasy sensation 
and the worry in nervous patients, wandering spleen causes very few serioi; 
symptoms. Torsion of the pedicle.may produce a very alarming and serioi 
CQastiiipn, leading to great swelling of the organ, high Jgy qr, or even 1 
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MflWl i is . A young woman was admitted to my colleague Kelly's ward with 
a tumor supposed to be ovarian, but which proved to be a wandering, moder¬ 
ately enlarged spleen. She was transferred to the medical wanl. where she 
had suddenly very great pain in the abdomen, a large swelling in the left flank, 
and much tenderness. Halsted operated mid found an enormously enlarged 
spleen in a condition of necrosis, adherent to the adjacent parts and to the 
abdominal wall. Ho laid it open freely, and large necrotic masses of spleen 
tissue discharged for some time. She made a good recovery. 

The diagno sis of a wandering spleen is usually easy unless the organ lie- 
eomes fixed and is deformed by adhesions and perisplenitis. The shape .of the 
organ, and the sharp margin with the notclics are the points to be specially 

The treat me n t of the condition is important. Occasionally the organ may 
be kept in position by a properly adapted belt and a pad under the left costal 
margin. Removal of the displaced organ has liecn advised and carried out in 
many cases, and nowadays it is not a very serious operation. It is, however, 
as a rule unnecessary. In 2 eases of enlarged spleen under my care, with great, 
mobility, causing much discomfort and uneasiness, Halsted completely relieved 
the condition by replacing the spleen, packing it in position with gauze, and 
allowing firm adhesions to take place, lloth these patients were seen more 
than eighteen months after the operation and the organ had remained in 
position. 

2 . RUPTURE OK THE Rl’I.KKN. 

This is of interest in connection with the spontaneous rupture in cases of 
acute enlargement during typhoid fever or malaria, which is very rare. Rup¬ 
ture of a malarial spleen may follow a blow, or a fall, or an exploratory punc¬ 
ture. In India and in Mauritius rupture of the spleen is stated to be very 
common. Fatal haemorrhage may follow puncture of a swollen spleen with a 
hypodermic needle. Occasionally the rupture results from the breaking of an 
infarct or of an abscess. The symptoms are those of lueinorrhage into the 
peritonaeum, and the condition demands immediate laparotomy. 

3. Infarct and Abscess of tiie Spleen. 

Emboli in the splenic arteries causing infarcts may lie cither infective or 
simple. They are seen most frequently in ulcerative endocarditis and in septio 
conditions. Infarcts may also follow the formation of thrombi in the branches 
of the splenic artery in cases of fever. They are not very infrequent in 
typhoid. In a few instances the infarcts have followed thrombosis in the 
splenic veins. They are chiefly of pathological interest. The infarct of the 
spleen may be suspected in cases of'septicaemia or pyiemia when there is pain 
in the splenic region, tenderness on pressure, and slight swelling of the organ; 
on several occasions I have heard a well-marked peritoneal friction rub. Occa¬ 
sionally in the infective infarcts large abscesses are formed, and in rare 
instances the whole organ may be converted into a sac of pus. 

Tumors of the spleen, hydatid and other cysts of the organ, and gummata 
are rare conditions of anatomical interest. In Hodgkin’s disease the organ 
may be enlarged and smooth, or irregular from the presence of nodular tumors. 
» 
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4. Splenomegaly, Splenic Anaemia, Bivrr'a n.ar... 

Anemia may be associated with many conditions in-which the spleen is 
enlarged—in leukaemia, in pernicious anaemia, in Hodgkin’s disease, ip cir- 
rhoeis of the liver, particularly of the hypertrophic type, and in the syphilitic 
form, and in chronic malaria. But apart from all these, and apart from the 
forms of tropical splenomegaly already considered, are the conditions which 
have been grouped under the names primitive splenomegaly, splenic anaemia, 
and Banti’s disease. Though the clinical picture may be very similar, it seems 
impossible to classify them all as one disease. The following groups of cases 
may be described: 

1. Banti’i dise as e , with its three stages: (a) simple splenomegaly, which 
may persist for years, without anaemia or with perhaps only a low color index; 
(&) severe anaemia of a secondary type with pigmentation of the skin and a 
marked tendency to hsematemesis; (cj finally jaundice supervenes and ascites. 
Thexhronicity, the great enlargement of the spleen, and the secondary anaemia 
are the most striking features. In most cases a chronic hyperplasia of the 
organ has been found; in a few an extraordinary endothelial hyperplasia, 
which Gaucher described as a chronic endothelioma. In a small number of 
cases, Dock, D6v6, and others have reported a remarkable sclerosis of the por¬ 
tal vessels, with thromboses and obliteration; but whether this is primary or 
secondary has not yet been determined. The cause of the disease is.-unknown. 
It may be a chronic infective process, the chief seat of which is in the spleen, 
where the poisons cause the endothelial proliferation. That the spleen itself 
is at fault appears probable from the prompt relief which follows removal of 
the organ. In three of five cases which I have seen, permanent recovery has 
followed splenectomy. 

2. There are two family forms of splenomegaly, in one the children 

attacked present marked constitutionar dtfltu rbanooo-. dwarfing of stature, 
clubbing of the fingers, infantilism, pigmentation of the skin, and sometimes 
enlargement of the liver. This is the variety described by Collier, Bovaid, 
Brill, and Frederick Taylor. In the other, the Minkowski type, the spleno¬ 
megaly is associated with a congenital jaundice, but the health of the patient 
is not disturbed. Though jaundice is present there is no bile coloring matter 
in the —nn fi"hrlnm f rifi mn 

In Banti’s disease removal of the spleen t ofEers the best chance of perma¬ 
nent relief. Armstrong’s recent statistics give 72 per cent of recoveries. 
A rpen ic and the X-rays appear to have very little influence. 

5. Splenomegalio Polyoyth-smia with Cyanosis (Yaquez’s Disease) . 

A condition in which with an enlarged spleen and cyanosis there is an 
extraordinary increase of the red blood-corpuscles, up to 9-13 millions per 
c.mm. Heada che, giddin ess, and q onstipation are the common symptoms. The 
patients may present a curious bnfck-red color^ ox_when it is cold an extreme 
degree of cyanosis. It is a chmnic-afCeotion, lasting -many .years. In the 
few post-mortems which have been performed the bone-marrow has been found 
in a state of extreme hyperplasia, and it has been suggested that the disease 
h the red'bieod counterpart of leukaamia—erythrpeythtp miafar erythrem ia- 
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In the Quarterly Journal of Medicine, October, 1908, and January, 1909, 
Dr. Parkes Weber gives a full critical digest of the subject, which is one 
of great clinical and pathological interest. Ikilygiobutism without splenic 
enlargement occurs in many other conditions, particularly in congenital heart- 
d i seas e a nd after residence at high altitudes. With jirimary tuberculosis of 
the Bglsfin ihcre_has also been associated polyglobulism and •cyanosis. But 
apart from all these conditions there is probably a well-defined disease of 
unknown etiology with the above-mentioned characters. 


X. DISEASES OF THE THTBOID GLAND. 

1. CONUKSTION. 

At puberty, in girls, often at the onset of menstruation, the gland enlarges; 
in certain women the neck becomes fuller at each menstruation, and it was 
an old idea that the gland enlarged at or after defloration. The slight enlarge¬ 
ment at puberty may persist for months and cause uneasiness, but as a rule 
it disappears completely. 1 do not remember a single instance in which the 
goitre has remained, though of course such a possibility has to he considered. 
From mechanical causes, as ligh t collars, repeated crying, or prolonged use of 
t hp voi ce, the gland may swell for a short time. 


2. Aoutk Thyroiditis. 

Thir ty prim ary it is almost always a complication of one of the acute 
infections, typhoid fever, scarlet fever, diphtheria, pneumonia, rheumatic fever, 
o r mump s. The whole gland may be involved, or only one lobe. There ip 
swelling, pa in mi pressure, and very soon redness over the ulfeeted part. It 
may. resolve or go on to suppuration. The entire gland may be destroyed and 
myxeedema follow, as in a case reported by Shields. Basedow’s disease has fol¬ 
lowed the acute thyroiditis of typhoid fever. 


3. Goitre. 


Definition.—Hypertrophy of the thyroid gland, occurring sporadically or 
endemically. 

Sporadic goitre is not uncommon, and is confined almost exclusively ta 
w o m e n: . In girls at puberty slight enlargement of the gland is very common, 
and it may persist for a year or longer; in rare instances the enlargement per- 


The following varieties may be distinguished: (a) Parenchymatous, in 
which the enlargement is general and the follicles, usually newly formed, 
contain p gelatinous colloid material, (b) Vascular, in which the en¬ 
largement is chiefly due to dilatation of the blood-vessels without the 
new formation of glandular tissue, (c) Cystic goitre, in which the en¬ 
larged gland is occupied by large cysts, the walls of which often undergo cal¬ 
cification. . 

Endemic goitre is rare in the United States and Canada. The endemic 
centres referred to in Barton’s monograph (1819) and in Ilirsch’s Geograph¬ 
ical* Pathology |D longer exist. It is most prevalent about the eastern end of 
Lake Ontario and in Michigan (Dock), and in parts of the province of Que- 
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bcc; and of late years there appears to have been an increase in the cases. 
In Great Britain it is still met with in a few localities, as in Derbyshire—the 
Derbyshire neck; and it is very common in the upper Thames valley. In 
Switzerland and parts of France and Italy it is very.prevalent, occurring 
alone or in association with cretinism. In parts of Central Asia there arc 
towns, such aa Khokapd.in. Turkestan, in which a large proportion of the 
population have goitre or cretinism. Busaian. troops stationed there may have 
goitres within a few months. 

In schools and garrisons there have been remarkable outbreaks of acute 
goitre in epidemic form, lasting a few months, and disappearing, in school*, 
after the holidays. In one instance 161 boys among 3S0, and 246 girls among 
381, were attacked (Guillaume). 

Symptoms ,-4Tbe enlargement may be uniform or affect only one lobe, 
or the isthmus alone, j When-small, a goitre causes no. inconvenience. 'When 
large, it may compress the trachea, causing dyspnoea, or may pass beneath the 
sternum and compress the veins. These, however, are exceptional circum¬ 
stances, and in a large proportion of all cases no serious symptoms are noted. 
The affection usually comes under the care of the surgeon, tf Sudden-death 
occasionally occurs in large bronchoceles. In some instances it may be difficult 
to determine the cause, and it has been thought to be associated with pressure 
on the vagi. I have reported an instance in which it resulted-' from haemor¬ 
rhage into the gland and into the adjacent tissues. The blood passed into the 
cellular tissues of the neck and under the sternum, covering the aorta and 
pericardium. In regions in which goitre prevails the drinking-water should 
be boiled. Change of locality is sometimes followed by cure. The medicinal 
treatment is very unsatisfactory. Iodine and various countcrirritants exter¬ 
nally, iodide of potash, ergot, and many other drugs are recommended bv 
writers. The thyroid extract has been used with.success in a few cases. If 
the organ progressively enlarges and causes great disfigurement or inconven¬ 
ience, operation should be advised. 

4. Tumobs of the Thtboid. 

These are very varied, (a) Adenomata, either simple or malignant 
The latter may form extensive metastases. A case is reported by Hayward 
in which growths resembling thyroid tissue occurred in the lungs and 
various bones of the body, (h) Cancer, of which several forms have been 
lescribed. (c) Sarcoma. All of these have a surgical rather than a medical 
nterest. 

Aberrant and Accessory Thyroids .—Anywhere from the root of the tongue 
■jo the arch of the aorta small fragments of thyroidal tissue have been found, 
[n the mediastinum they may form large tumors, and in the pleura an acce- 
wry cystic thyroid may fill the upper half of one pleural cavity or even the 
snlire side (F. A. Packard). Thkjiugauil thyroid is hot uncommon, varv- 
ng in sifc?. from a hemp seed to a pea, usually free in the deep muscle- 
>f the tongtie, or attached to the hyoid bone. When enlarged the lingual 
roiiie-may form a tumor of considerable size. The true thyroid has been 
ibsent, and! removal of the lingual goitre has been follo wed by. myxoedjn i.' 
fStorrsl. 
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5. Exophthalmic (Ioitkk. 

(Graves’s, Basedow’s, or Parry's Disease.) 

Definition.—A disease characterized by exophthalmos, enlargement of the 
rtiymi d- and functional disturbance of the vascular system. I Ms very possibly 
caused by disturbed function of the thyroid gland (hyperthyroidism). 

•Historical Note. —In the posthumous writings of t'aleb lliliier l’arry 
(182&) is a description of 8 cases of Enlargement of the Thyroid (Hand in 
Connection with Enlargement or Palpitation of the Heart. In the first ease, 
seen in 1786, he also described the exophthalmos: *■ The eyes wore protruded 
from their sockets, and the countenance exhibited an up|ienrniieo of agitation 
and distress, especially in any muscular movement.” The Italians chum that 
Flajani described the disease in 1800. I have not been able to see his original 
account, but Moebius states that it is meagre and inaccurate, and hears no 
comparison with that of Parry. If the name of any physician is to lie asso¬ 
ciated with the disease, undoubtedly it should he that of the distinguished old 
Bath physician. Graves doscrilied the disease in 1805 and Basedow in 1810. 

Etiology. —The disease is more frequent in women than in men. Of 200 
cases tabulated by Eshncr, there were 161 females. The age of onset is usually „ 
from tlugtwentieth to the thirtieth year. It is sometimes seen iusseveral mem- 
bers of the same family. Worry, fright, and depressing emotions precede the . 
development of the disease in a number of eases. 

The disease is regarded by some as a pure neurosis, in favor of which is A 
urged the onset after a profound emotion, the absence of lesions, and the 
cure which has followed in a few cases after operations upon the nose. Other* 
believe that it is caused by a central lesion in the medulla oblongata. In , 
support of this there is a certain amount of experimental evidence, and in 
a few autopsies changes have been found in the medulla. Of late years the 
view has been urged, particularly by Moebius and by Greenfield, that exoph¬ 
thalmic goitre is primarily a disease of the thyroid gland (hyperlliyrea) m 
antithesis to myxedema (athyrea). The clinical contrast lietween these two 
diseases is most suggestive—the increased excitability of thu nervous system, 
the flushed, moist skin, the vascular erythism in the one; the dull apathy, 
the low temperature, slow pulse, and dry skin of the other. ie e mnges in 
the gland in exophthalmic goitre arc, as shown by Greenfield, those of an orga 
in active evolution—viz., increased proliferation with the production, of newiy 
formed tubular spaces and absorption of the colloid materia w m i • P 
by a more mucinous fluid (Bradshaw Lecture, 1893). 1 lm thyroidjcxtract 
given in excess produces symptoms not unlike those of * ls f“ ,| 

cardia, tremor, headache, sweating, and prostration. Bcclere has recently 
reported a case in which exopthalmos developed after an 
the thyroid extract usually aggravates the symptoms of esopl thalm : goitre^ 
The most successful line of treatment has been I;ha directed tn.dmm. h the 
bulk of the goitre. These are some of the considerations which avor-the v e 
that the symptoms are due to disturbed function of the thyroid gland, Prob 
ably to h^Lcretion of certain materials, which induce » ^ °f diromc 

intgxicatioT Myxmdema may develop in the late stage* s 'Xuhe nntriSn 
simteefema and in a few cases scleroderma, which indicate that the nutrition 
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of the skin is involved. Persistence of the thymus is almost the rule (Hector 
Mackenzie), but its significance is unknown. 

Symptoms. —Acute and chronic forms may be recognized. In the acute 
form the disease may arise with great rapidity. In a patient of J. H. Lloyd's, 
of Philadelphia, a woman, aged thirty-nine, who had been considered perfectly 
healthy, but wjiose friends had noticed that for some time her eyes looked 
rather large, was suddenly seized with intense vomiting and diarrhoea, rapid 
action of the heart, and great throbbing of the arteries. The eyes were promi¬ 
nent and staring and the thyroid gland was found much enlarged and soft. 
The gastro-intestinal symptoms continued, the pulse became more rapid, the 
vomiting was incessant, and the patient died on the third day of the illness. 
Only the abdominal and thoracic organs could be examined and no changes 
were found. Two rapidly fatal cases occurred at the Philadelphia Hospital, 
one of which, under F. P. Henry’s care, had marked cerebral symptoms. The 
acute cases are not always associated with delirium. In a case reported by 
Sutcliff death occurred within three months from the onset of the symptoms, 
owing to repeated and uncontrollable vomiting. More frequently the onset is 
gradual and the disease is chronic. There are four characteristic symptoms 
of the disease—exophthalmos, tachycardia, enlargement of the thyroid, and 
tremor. 

Taohycaedia. —Eapid heart action iB only one of a scries of remarkable 
vascular phenomena in the disease. The pulse-rate at first may be not more 
than 95 or 100, but when the disease is established it may be from 140 to 
fSO, or even higher. Irregularity is not common, except toward the close. In 
a well-developed case the visible area of cardiac pulsation is much increased, 
the action is heaving and forcible, and the shock of the heart-sounds is well 
felt. The large arteries at the root of the neck throb forcibly. There is 
visible pulsation in the peripheral arteries. The capillary pulse is readily 
seen, and there are few diseases in which one may see at times with greater 
“distinctness the venous pulse in the veins of the hand. The throbbing pulsa¬ 
tion of the arteries may be felt even in the finger tips. Vascular erythema is 
common—the face and neck are flushed and there may be a wide-spread ery¬ 
thema of the body and limbs. On auscultation murmurs are usually heard 
over the heart, a loud apex systolic and loud bruits at the base and over the 
manubrium. The sounds of the heart may be very intense. In rare instances 
they may be heard at some distance from the patient; according to Graves, 
as far as four feet. Attacks of acute dilatation of the heart may occur with 
dyspnoea, cough, and a frothy bloody expectoration. 

Exophthalmos, which may be unilateral, usually follows the vascular dis¬ 
turbance. It is readily recognized by the protrusion of the balls, and partly by 
the fact that the lids do not completely cover the sclerotica, so that a rim of 
white is seen above and below the cornea. The protrusion may become verv 
great and the eye may even be dislocated from the socket, or both eyes may be 
destroyed by panophthalmitis, a condition present in one of Basedow’s cases. 
The vision is normal. Graefe noted that when the eyeball is moved downward 
the upper lid does not follow it as in health. This is known as Graefa’s sign. 
The palpebral aperture is wider than in health, owing to spasm or retraction of 
the npper lid (Stellwag’s sign). The patient winks less frequently than in 
” • •- - i«.H-aT.fimi t« ttiB lack of convergence of the two 
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.eyes." Changes in the pupils and in the optic nerves are rare. Pulsation of the 
retinal arteries is common. 

Enlargement ok the thyroid commonly occurs with the exophthalmos. 

It may be general or in only one lobe, and is rarely so large as in ordinary 
goitre. The vessels are usually much dilated, and the whole gland may be 
seen to pulsate. A thrill may be felt on palpation and on auscultation a loud 
systolic murmur, or more commonly a bruit dc diublc. A double murmur is 
common and is pathognomonic ( Gullm ann). 

Tremor is the fourth cardinal symptom, and was really first described by 
Basedow. It is involuntary, fine, about eight to the second. It is of great 
importance in the diagnosis of the early eases. 

Among other symptoms are amemia, emaciation, and slight fever. At¬ 
tacks of vomiting and diarrhoea may occur. The latter may be very severe 
and distressing, recurring at intervals. The greatest, complaint is of the forci¬ 
ble throbbing in the arteries, often accompanied with unpleasant flushes of 
heat and profuse perspirations. 

Erythematous flush ino is common. Pruritus may lie a severe'and per¬ 
sistent symptom. Multiple telangiectases have been described. Solid, infil¬ 
trated oedema is not uncommon, ft may be I ransilory. A remarkable myx- 
oedematous state may supervene. Pigmentary changes are very common. They 
may be patchy or generalized. Hj’drocysloina may occur, and the coexistence 
of scleroderma and Graves’s disease has been frequently noticed. Irritability 
of temper, change in disposition, and great mental depression have been de¬ 
scribed. An important complication is acute mania, in which the patient may 
die in a few days. Weakness of the muscles is not uncommon, particularly a 
feeling of cc giving way ” of the legs. If the patient holds the head down and 
is asked to look up without raising the head, the forehead remains smooth and 
is not wrinkled, as in a normal individual (Jollrov 1 ■ A feature of interest 
noted by Charcot is the great diminution in the electrical resistance, which ^ 
may be due to the saturation of the skin with moisture owing to the vaso-motor ; 
dilatation (Hirt). Bryson has noted the fact that the chest expansion may he 
greatly diminished. The emaciation may be oxtreme. | Glycosuria and^albu- 
minuria are not infrequent complications. "True diabetes may occur. 

The course of the disease is usually chronic, lasting several years. After 
persisting for six months or a year the symptoms may disappear. There are 
remarkable instances in which the symptoms have come on with great inten¬ 
sity, following fright, and have disappeared again in a few days. A certain 
proportion of the cases get well, but when the disease is well advanced recov- 


cry is r&rc • . , 

Diagnosis.—Few diseases are so easily recognized. The difficulty is with 
the partially developed forms, formes frustes, which are not uncommon. 1 he 
nervous state, the tremor, and tachycardia may lie the only features, or the 
may be slight swelling of the thyroid with tremor alone. 1 he greatest d ffi 
culty arises in the cases of hysterical tremor with rapid hear action. 

Treatment.—(a) The disease is serious enough to warrant strong m 
systematically carried out; much valuable time is lost in trying various rem- 
SrSSluld’be in bed. at absolute rest, and sec very few person^ 
action the ice-bag may be "*™*g**^ 
the day, and veratrum viride, aconite, or strophanth fc 
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Ergot, belladonna, phosphate of soda, small doses of opium, and many other 
remedies are recommended, and in some instances I have seen benefit from 
the belladonna and the phosphate of soda. Electricity may be helpful. 

(6) Serum Therapy .—Two methods are employed: feeding with the milk 
-of dethyroidizcd goats, introduced by Lanz, which is obtainable as a substance 
called rodagen. Good results have been reported by Mackenzie and others. 
Beebe, o^ne oilier liandjjQscs the serum of animals into which human thyroid 
extract has been injected. Excellent results have been obtained, but the 
method has the danger associated with the use of foreign sera. 

(c) Surgical Treatment .—Removal of part of the thyroid gland offers 
the-best hope of permanent cure. It is remarkable with what rapidity all the 
symptoms may disappear after partial thyroidectomy. A second operation 
may be necessary in severe cases. The results obtained by the brothers Mayo 
and by Kocher give a remarkable percentage of recoveries. The operation 
under cocaine may be done with safety when the condition of the heart and 
the extreme tachycardia do not contraindicate it. yTying of the arteries and 
exothyropexia are also recommended. 'Excision of the superior cervic al ganglia r 
of the sympathetic has one beneficial result, viz., the production of slight 
ptosis, which obviates the staring character of the exophthalmos. ~t •' 

, Marked benefit has followed the use of the X-rays in a few cases. 


6. Myxcedkma (Aikyrea). 

Definition.—A constitutional affection, due to the loss of function of the 
thyroid gland. The disease, which was described by Sir William Gull as a 
cretinoid change, and later by Ord, is characterized clinically by a myxmdcina- 
tpus-condition of the subcutaneous tissues and mental failure, and anatom¬ 
ically by atrophy of the thyroid gland. 

Clinical Dorms.—Three-groups of cases may be recognized—cretinism, 
myxoedema proper, and operative myxeedema. To Felix Semon is due the 
credit of recognizing that these were one and the same condition and all due 
^to loss of function of the thyroid. 

Cbimhibm.—T his remarkable impairment of nutrition follows absence or 
loss of function of the thyroid gland, either congenital or appearing at any 
' time .before puberty. There islremarkable retardation of dcvelopment^steu- 
tion-of the, infantile state, andun extraordinary disproportion .between the 
different parts of the body. T.wa farms are recognized, the spamdic and the 
etufemic. Iajhe sporadic form the 1 gland may be congenitally absent, it may 
be-atrephied^jfter one «f the specific fevers, or the conditiorf .m ay devel op 
with goitre. - Since we haVe learned to recognize the disease iws surprising 
how many cases have been reported. In Great Britain the disease is not 
uncqmmon, and many cases have been reported. 

The condition is rap-jy recognized before the infant is six or seven 
months old. Then it iB noticed that the cliild does not grow so rapidly and 
is not bright mentally. The tongue looks large and hangs out of the mouth. 
The hair may be thin and the Bkin very dry. Usually by the end of the 
first year and during the second year the signs become very marked. The 
f a ce is-l arge, looks.bloated, the eyclida are puffy and swollen; the ate nasi 
are^Jhick, the nose looks depressed and flat. Dentition is delayed, and the 
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teeth which appear decay early. The abdomen is swollen, the legs are thick 
and -eljait, and the hands and feet are undeveloped and pudgy. The face is ' 
palfi.and sometimes has a waxy, sallow tint. The fontanelles remain open; 
there is much.muscular weakness, and the child can not support itself. In tho 
supraclavicular regions there are large pads of fat. The child does not. develop 
mentally; there are various grades of idiocy and imlxjeility. 

A very interesting form is that in which, after the child hns thriven and 
developed until its fourth or fifth year, or even later, the symptoms begin 
after a fever, in consequence of an atrophy of the gland. Parker suggests for 
this variety the name juvenile myxoedema. 

Eademicjxeiinism occurs under local conditions, as yet unknown, in asso¬ 
ciation with goitre. It is met with chielly in Switzerland and parts of Italy 
and France. 

' Th ^-diagnosis is very easy after one has soon a ease or good illustrations. 
Ijrfafitsj&.year or so old sometimes become ilabby, lose their vivacity, or show 
a pjntij]>erant. abdomen and lax skin with slight cretinoid appearance. These 
i milder forms, as they have been termed, are probably due to transient func¬ 
tional disturbance in the gland. There is rarely any dillieulty in recognizing 
the different other types of idiocy. The condition known as fallal rickets, 
achondroplasia, or diondrodyslmphia fwtalis. is more likely to be mistaken 
for cretinism. Tho children which survive birth grow up as a remarkable 


form of dwarfs, characterized by shortness of the limbs (micromelia) and 
enormous enlargement, of the articulations, due to hyperplasia of the carti¬ 
laginous ends of the hones. Infantilism —the condition characterized by a 
preservation in the adult of the exterior form of infancy.with tho non-apjicur- 
ance- of the secondary sexual characters—-could scarcely he mistaken for 

cretinism. < 

Myxuodema of Adults ( Gull’s Disease ).—In this, women are very much 
more frequently affected than men—in a ratio of C to 1. The disease may 
affect several members of a family, and it may lie transmitted through the 
mother. In some instances there has been first the appearance of exophthalmic 
goitre. Though occurring most commonly in women, it seems toihava no 
special relation to tho catamenia or to pregnancy; the symptoms of myxiedcma 
may disappear during pregnancy or may develop post partum. Myxmdema 
and exophthalmic goitre may occur in sisters. It is not so common in Amer¬ 
ica as in England. In sixteen years I saw only 10 cases in Baltimore, 7 of 
which were in the hospital. C. P. Howard has collected 100 American cases, 
of which 86 were in women. The .symptoms of this form, as given by Ord. 
are marked-increase in the general bulk of the body, a firm, inelastic swe 1- 
i ng of th e skin, which does not pit on pressure; dryness ami roughness, 
whicL. tend, with the swelling, to obliterate in the face the lines of ex¬ 
pression; imperfect nutrition of the hair; local tumefaction of t le s in an 
subcutaneous tissues, particularly in the supraclavicular region. ie p ys- 
iognomy is altered in a remarkable way: the features are coarse an r , 
the lips thick, the nostrils broad and thick, and the mouth is enlarged. 
Over the cheeks, sometimes the nose, there is a reddish patch, mere is a 
striking slowness of thought and of movement. I he memory »eeomM e- 
fective, the patients grow irritable and suspicious, and there may be head¬ 
ache. In some instances there are delusions and hallucinations, leading 
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a final condition of dementia. The gait is heavy and slow. The tempera- 
* ture may be below normal. The functions of the heart, lungs, and abdom¬ 
inal organs are normal. Haemorrhage sometimes occurs. Albuminuria is 
sometimes present, more rarely glycosuria. Death is usually due to some 
intercurrent disease, most frequently tuberculosis (Greenfield). The thyroid 
gland is diminished in size and may become completely atrophied and con¬ 
verted into a fibrous mass. The subcutaneous fat is abundant, and in one 
or two instances a great increase in the mucin has been found, the larynx 
is also involved. 

The course of the disease is slow but progressive, and extends over ten or 
fifteen years. A condition of acute and temporary myxeedema may develop in 
connection with enlargement of the thyroid in young persons. Myxeedema 
may follow exophthalmic goitre. In other instances the symptoms of the two 
diseases have been combined. I have reported a case in which a young man 
became bloated and increased in weight enormously during three months, thou 
had tachycardia with tremor and activo delirium, and died within six months 
of the onset of the symptoms. 

Owwative Myxiedkha ; Cachexia Stbumipkiva.— llorslcy, in a series of 
interesting experiments, showed that complete removal of the thyroid in mon¬ 
keys was followed by the production of a condition similar to that of myx¬ 
edema and often associated withy spasms or'Jetanoid contractures, and followed 
; l,y apathy andveoma. When the monkeys were kept warm myxeedema was 
” averted, and, instead of an acute myxeedema, the animals had a condition 
which closely resembled cretinism. An identical condition may follow extirpa¬ 
tion of the thyroid in man. Koclicr, of Bern, found that after complete extir¬ 
pation a cachectic condition followed in many cases, the symptoms of which 
are practically identical with those of myxeedema. The disease follows only 
a certain number of total and a much smaller proportion of partial removal' 
of the thyroid gland. Of 408 cases, in 69 the operative myxeedema occurred. 
It has been thought that if a small fragment of the thyroid remains, or it 
there are accessory glands, which in animals are very common, these symptoms 
do not develop. It is possible that in men, in the cases of complete removal, 
the accessory fragments subserve the function of the gland. Operative mjx- 
ccdcma is very rare in America. A few years ago I was able to find only two 
cases, one of which, McGraw’s, referred to in previous editions of this work, ha- 
since been cured. 

The diagnosis of myxeedema is easy, as a rulc.i The general aspect of the 
patient—the.subcutaneous swelling and the pallor—suggests Bright’s disease, 
which may be strengthened by the discovery of tube-casts and of albumin in 
the urine; but the solid character of the swelling, the exceeding dryness of 
the skin, the yellowish-white color, the low temperature, the loss of hair, and 
the dull, listless mental state should suffice to differentiate the two condition- 
In dubious cases not too much stress should be laid upon the supraclavicular 
swellings. There may be marked fibro-fatty enlargements in this situation in 
healthy pergsmvihe.supraclavicular pseudodipomata of Vemeuil. 

Treatment.—The patients suffer in cold and improve greatly in warm 
weather. They should therefore be kept aUw.even temperature, and should, 
if possible, move.^o a. warm climate during the winter months. Repeated warm 
baths with shampooing useful. Gur art has made no more brilliant 



DISEASES OF THE THYMUS GLAND. 


771 


advance than in the cure of those disorders duo to disturbed function of tho^ 
thyroid gland. That we can to-day rescue children otherwise doomed to help- v 
lew idiocy—that we can restore to life the hopeless victims of myxoedema— 1 
is a triumph of experimental medicine for which we are indebted very largely 
to Victor Horsley and to his pupil Murray. Transplantation of the gland was 
first tried; then Murray used an extract subcutaneously. Hector Mackenzie in 
1 sindon and Ilowitz in Copenhagen introduced the method o’f feeding. We 
now know that the gland, taken either fresh, or as the watery or glycerin ex¬ 
tract, or dried and powdered, is equally efficacious in a majority of all the cases 
of myxocdcina in infants or adults. Many preparations are now on the mar¬ 
ket, but it makes little difference how the gland is administered. The dried 
powdered gland and the glycerin extract are most convenient, it is well to 
begin with the powdered gland, 1 grain three times a day, of the I’arke-Davis 
preparation, or one of the Burroughs and Welcome tablets. The dose may be 
increased gradually until the patient takes 10 or 15 grains in the day. In 
many cases there are no unpleasant symptoms; in others there are irritation 
of the skin, restlessness, rapid pulse, and delirium; in rare instances tonic 
spasms, the condition to which the term lln/ruidixm is applied. The results, 
as a rule, are most astounding—unparalleled by anything in the whole range 
of curative measures. Within six weeks a poor, feeble-minded, toad-like cari¬ 
cature of humanity may be restored to mental and bodily health. Loss of 
weight is one of the first and most striking effects; one of my patients lost over 
30 pounds within six weeks. The skin becomes moist, the urine is increased, 
the perspiration returns, the temperature rises, the pulse-rate quickens, and the 
mental torpor lessens. Ill effects are rare. Two or three cases with old heart 
lesions have died during or after the treatment; in one instance a temporaty 
condition of Graves’ disease was induced. 

The treatment, as Murray suggests, must lie carried out in t.wo stages— 
one, early, in which full doses are given until the euie is effected; the other, 
the permanent use of small doses sufficient to preserve the normal irietalmlism. 
In the cases of cretinism it seems to lie necessary to keep up the treatment 
indefinitely. I have seen several instances of remarkable relapse follow the 
cessation of the use of the extract. 

XI. DISEASES OF THE THYMUS GLAND. 

The functions of this gland are unknown. It is a suggestive fact that Bau¬ 
mann found in it minute quantities of a compound containing iodine. It has 
been thought that its internal secretion has an influence in combating infective 
agents. Friedleben’s estimate of the weight of the organ at birth—13 
grammes—is stated by Dudgeon to be too high. He puts it at 7.10 grammes. 
The largest in his series occurred in a child aged five months, 47 grammes. 
At the ninth month the gland weighs 20 grammes, and at the second year 
25 to 30. 

The organ, after reaching its largest size about the end of the second year, 
gradually wastes, until at the time of puberty it is a mere fatty remnant, 
in which, however, there are "traces of its original structure in the form of 
small masses of thymus corpuscles, and even of concentric corpuscles ” 
(Quain). A complete consideration of the affections of this gland is to be 
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found in Friedleben’s remarkable monograph, Die Physiologic dor Thymus- 
druse, 1858. The following arc the most important conditions: 

I. Persistence of the organ after the fifteenth year, met with occasionally, 
but under circumstances so varied that a satisfactory explanation can not be 
offered. The existence of the gland may be determined by the presence of 
an area of dulnesa along the left sternal border. 

II. Hypertrophy of the Thymus.—The size of the gland varies widely, so 
that it is difficult to define exactly the limits between persistence and enlarge¬ 
ment. The condition is of interest from three standpoints: (a) The supposed 
occurrence of thymic asthma , Jpe to pressure from the enlarged gland. A 
number of observers have attributed the symptoms of laryngismus stridulus 
to pressure exerted by the enlarged thymus. Many German writers consider 
thymic asthma identical with the laryngismus stridulus of English authors, 
who, as a rule, have laid no stress whatever on the association. There can be, 
I think, no question that the ordinary laryngismus seen in rickety children is a 
convulsive affection and is not the result of compression. But a very greatly 
enlarged thymus may seriously hamper the structures within the thorax. 
Jacobi, in his monograph on the gland, states that in an infant of eight months 
the distance between the manubrium stemi and the vertebral cplumn is 2.2 
cm., a space which he thinks might be completely filled by an enlarged and 
congested thymus.- Siegel’s case also points to the possibility of this com¬ 
pression. A boy aged two and a half years had had for two weeks cough 
and bronchial rales with dyspncea, which was more or less constant with- noc¬ 
turnal exacerbations. Laryngismus stridulus was diagnosed. Tracheotomy 
was performed shortly after admission without relief, but when subsequently 
the anterior mediastinum was opened from above by extending the jncision 
from the tracheotomy wound, a piece of the thymus as large as a hazel-nut 
appeared with each inspiration. The gland was drawn up with forceps and 
fastened by three stitches to the fascia over the sternum. The child rested 
quietly after the operation, had no dyspncea, and made a complete recovery 
(Berl. klin. Woeh., 1896, No. 40). From a child aged two months (dyspnoeie 
from the eighth day) Kdn'g removed a portion of the thymus, leaving the 
Bubstemal part. These arc cases that go far to disprove Friedleben’s dictum— 
es. gieht kein Asthma thymicum. Warthin has considered the whole question 
very thoroughly in his exliaustive article on the Thymus in my “ System of 
Medicine,” Vol. IV. 

(£) Thymus Enlargement and Sudden Death. —In considering the ques¬ 
tion of the so-called lymphatic constitution, with which an enlarged thymus 
is usually associated, wo have spoken of the occurrence of sudden death. l*wo 
groups-of., cases, are met with in the literature: -First, such instances as those 
described by Grawitz, Jacobi, and others, in which young infants have been 
either found dead in bed or have been attacked suddenly with dyspnoea, have 
become-cyanotic, and died in a few minutes. In such cases the thymus has 
been found greatly enlarged, and death has been thought to be directly due 
either to.pressure on the air-passages, pressure on the pneumogastric (causing 
spasm of the glottis), or pressure on the great vessels. To the second group 
belong the cases in adults which have been described of late by Nordmann, 
Paltauf, Ohlmacher, and others, in which the sudden death has occurred under 
such conditions as anaesthesia or while bathing. In a number of these cases 
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not only has the thymus been found enlarged, but the spleen and lymphatic 
tissues generally. The question is one .of considerable medico-legal interest, 
and has been spoken of under Lymphat ism. 

Rolleston reports a ease of sudden death after signs of cardiac failure last¬ 
ing for only twenty minutes, in which there was hyperplasia of a persistent 
thymus. The gland with the trachea weighed 11 ounces. 

(c) Atrophy of the Thymus. —The condition may he primary, found acci¬ 
dentally in a child without any other pathological changes except a wasting 
or marasmus. To this association lluhruh has called special attention. The 
secondary atrophy is common in tuberculosifcniid other chronic maladies. 

(d) Thymus Qland and Exophthalmic Goihr. —That there is some asso¬ 
ciation between those conditions is urged on two grounds: First, the per¬ 
sistence of the gland in (1 raves" disease. W. W. Ord and Hector Mackenzie 
state that it has been found enlarged in all the cases examined at St. Thomas’s 
Hospital, nektoen concludes from a very thorough study of the question 
that the coexistence is more than accidental. Secondly, the good results which 
are stated to follow' the feeding of the thymus gland in tiraves’ disease are held 
to ljpar out the idea that the enlargement during life is compensatory. The 
general concision, however, reached by Hector Mackenzie and by Kinnicutt 
is that the thymus feeding has at best only slight influence upon Graves’ 
disease. 

It is interesting to nolo in connection with the question of enlarged 
thymus and sudden death that two of Hale White’s cases of exophthalmic 
goitre died suddenly, and autopsy showed no reasonable cause of death. 

Among other conditions with which enlarged thymus has lieen associated 
may bejnentioned epilepsy (Ohlmacher). . 

III. Other Morbid Conditions of the Thymus.— Ihrmorrhages are not un¬ 
common, and are found particularly in children who have died of asphyxia. 

Tumofs of the gland, particularly sarcoma and ly in pirn-sarcoma, have been 
frequently described. Many mediastinal tumors originate in the remnants of 
the thymus. Dermoid tumors and cysts have also been met with. Tuliercu- 
losis of the gland, chiefly in the form of miliary nodules, is well dcscrilied in 
Jacobi’s monograph. There is a well-authenticated ease in which it wtfs pri¬ 
mary. Focal necroses in diphtheria have also been described by Jacobi. 

Abscess of thk. Thymus. —The condition described by Dubois, in which 
there were fissure-like cavities tilled with a purulent fluid, and supposed to lie 
present chiefly in the subjects of congenital syphilis, is stated by Chiari to be 
a n»t-mortem softening, which opinion Dudgeon’s observations confirm. In 
one case Jacobi found a small gumma. 

XH. INFANTILISM. 

Associated with lodb or perversion of the internal secretions there is a 
remarkable condition known as infantilism, characterized by the persistence of 
the physical features of childhood after the period of pulxirty has passed. 
There is an arrest of development of the sexual organs and an absence of 
the secondary sexual characteristics—namely, the changes in the figure, as seen 
in the adult, the presence of the facial, pubic, and a x il l ary liair, and the 1 aryu - 
goaj ynlnrgrpmftTit with tbo m irrosjvnnfling changes in_the voice. There is usu- 
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coi-iiirwl The following are the most important . 

l^Myxoederriatousinfantilism.—This has already been described under 
cretinism X< Here there is no question that the thyroid ^adequacy » «pon- 

slbl g ^h^Lirain Type of Infantilism.— ' In this variety, thefigure 1S so 
aT Jj at fi T8t SLt it looks like that of a child. When the patie/it is 

stopped however, his°outlines are seen to be those of an adult and not those 
f'SFildhnod The head is proportionately small and the trunk well-formed, 
t to Sdl .»b™/co»P«d to ihe hi,,,. »a ,h« hony prominence, 
and I ho "mo aeles stahd out distinctly. Wo have bolero 

and quite large enough Joi 1 ;j\ y ,'ar the most potent cause 
to ^i!ein^lto“is hereditary syphilis. Alcoholism in the parents and 
consanguinity arc also mentioned. The various causes leading t« "i i 
nlav an important part—insufficient food, chronic poisoning by tobacco lea l, • 
and mercury. Defective arterial development is suggested by some waters * , 

“ ByronT It ram well has described a condition of retarded development asso¬ 
ciated with chronic diarrluca, which he has called pancreatic mfant,tom. 0 « 
patient mimed remarkably in two years under the use ot the pancreatic " 

aPd it is suggested that pancreatic internal secretion was detective. 

3 Ateliosis • Progeria.— Under these terms, signifying continuous youth 
3. Ateliosis rroge described interesting types of 

SU7SS SJffiJSK-sw* «»—!• -<•<**-. 

out any eonnediou with cretini«m, ,ypl„'„. or wmgemtal huait d„o.„t. 
is often more a delay than an arrest of development. 1 ha,sexual form th. 

« To n, Thumb ” variety of dwarf. There is a similar delay in dcvelopmcm 
nntd puberly, when the sexual organs mature and the body becomes set or 

stereotyped as a miniature man or woman. , • 

ExJeriais a remarkable condition in which, with infantilism as shownu 
stature^and proportion, there is premature decay, as shown in the facial appear¬ 
ance attitude loss of hair, muscular and fatty emaciation, and post mortem 
extensive atheroma of arteries and degenerative (senile) changes in the viscera. 
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DISEASES OF THE CIRCULATORY SYSTEM. 


A DISEASES OF TIIE PERICARDIUM. 

I. PERICARDITIS. 

Pericarditis is the result of infective processes, primary or secondary, or 
arises by extension of inflammation from contiguous organs. 

Etiology.— Primary, so-called idiopathic, inflammation is rare; but it lias 
been met with in children without any evidence of rheumatism or of any local 
or general disease. Certain of these cases are tuberculous. 

Pericarditis from injury usually comes under the care of the surgeon in 
connection with the primary wound. The trauma may lie from within, due 
to the passage of a foreign liody—a needle, a pin, or a bone—through tho 
oesophagus—a variety exceedingly common in cows and horses. 

Secondary : (a) Most frequently in connection with rheumatism. The 
percent^ given by different authors ranges from thirty to seventy. In our 
330 cases of rheumatic fever (Johns Hopkins Hospital) pericarditis occurred 
in twenty—practically 6 per cent. The articular trouble may lie slight or, 
indeed, the disease may be associated with acute tonsillitis in rheumatic sub¬ 
jects. Certain of the so-called idiopathic cases have their origin in an acute 
tonsillitis. The pericarditis may precede the arthritis. (6) In septic pro¬ 
cesses; in the acute necrosis of bone and in puerperal fever it is not uncom¬ 
mon. (c) In tuberculosis, in which the disease may be primary or part of a 
general involvement of the serous sacs or associated with extensive pulmonary 
disease, (d) In the fevers. Not infrequent after scarlatina; it is rare in 
Tnftuflfia , smfll UpoY, typhoid fever, and diphtheria. Tn pneumonia it is not 
uncommon, ocenrring in 31 among (j(i5 in my clinic (J. A. Chatard). Post 
mortem there were 184 cases with 29 instances of pericarditis. It is most 
fretjuent in double pneumonia, and in our series with disease of the right side, 
if only one lung was involved. Pericarditis sometimes complicates chorea; it 
was present in 19 of 73 autopsies which I collected; in' only 8 of these was 
arthritis present, (e) Terminal pericarditis. In gout, in chronic Bright’s 
disease —pericardite brightique of the French—in arterio-sclerosis, in scurvy, 
in diabetes, and in chronic illness of all Boris a latent pericarditis is common 
and is usually overlooked. 

(/) By Extension .—In pleuro-pneumonia it forms a serious complication, 
and was present in 5 cases of 100 post mortems (Montreal General Hospital). 
It ia most often met with in the pleuro-pneumonia of children and of 
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alcoholics. With simple pleurisy it is rare. In ulcerative endocarditis, puru¬ 
lent myocarditis, anil in aneurism of the aorta pericarditis is occasional!) 
found. It may also follow extension of the disease from the mediastinal 
glands, the ribs, sternum, vertebra;, and even from the abdominal viscera. Tin- 
ordinary pus cocci, the pneumococcus, and the tubercle bacillus are the chief 
organisms met with in acute pericarditis. 

Pericarditis occurs at all ages. Cases have been reported in the foetus. 
In the new-born it may result from septic infection through tho navel 
' Throughout childhood the incidence of rheumatism and scarlet fever make- 
it a frequent affection, whereas late in life it is most often associated with 
-tuberculosis, Bright’s disease, and gout. Males are somewhat more frequenth 
attacked than females. Climatic and seasonal influences have been mentioned 
by some writers. The so-called epidemics of pericarditis have been outbreak* 
of pneumonia with this as a frequent complication. 

Of 100 consecutive cases at the Boston City Hospital, in SI the exudate 
was dry, in 41 serous, in 4 luemorrhagic, and in 5 purulent. Thirty-four cases 
showed signs of old valvular disease; rheumatism was a factor in 51; pneu¬ 
monia in 18; and in 1 chronic nephritis. Of the 100 cases 13 died (Sears). 

Acute PtuntNOUS Pericarditis. 

This, the most common and benign form, is distinguished by the small 
amount of exudate which coats the surface in a thin layer. 

It may be partial or general. In the mildest grades the membrane looks 
lustreless and roughened, due to the presence of a thin fibrinous sheeting, 
.which can be lifted with the knife, showing beneath an injected or eechymotic 
serosa. As the fibrinous sheeting increases in thickness the constant move¬ 
ment of the adjacent surfaces gives to it sometimes a ridge-like, at others a 
honeycombed appearance. With more abundant fibrinous exudation the mem¬ 
branes present an appearance resembling buttered surfaces which have been 
drawn apart. The fibrin is in long shreds, and the heart presents a curiously 
shaggy appearance—the so-called hairy heart, of old writers —cor villosum. 

In_mild grades the subjacent muscle looks normal, but in the more pro¬ 
longed and severe cases there is myocarditis, and for 2 or 3 mm. beneath the 
visceral layer the muselo presents a pale, turbid appearance. Many of these 
acute eases are tuberculous and the granulations are easily overlooked in a 
superficial examination. 

There is usually a slight amount of fluid entangled in tho meshes of fibrin, 
but there may be very thick exudate without much serous effusion. 

Symptoms. —Simple plastic pericarditis, like simple endocarditis, presents 
as a rule no symptoms, and unless sought for there are no objective 0gns, and 
this is the reason why it is so often overlooked, and why in hospitals the dis¬ 
ease is relatively more common in the post-mortem room than in the wards. 

Pain is a variable symptom, not usually intense, and in this form rareh 
excited by pressure. It is more marked in the carlv stage, and may be 
referred either to the praecordia or to tho region of the xiphoid cartuagc. 
Instances are recorded of pain of an aggravated and most distressing char¬ 
acter resembling angina. Fever is usually present, but it is not always easy 
to say how much depends upon the primary disease, and how much upon the 
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pericarditis. It is as a rufc not high, rarely exceeding 10i..r. In rheumatic 
cases hyperpyrexia has been observed. 

Physical Signs. -Inspection is negative; jxilpalion may reveal the pres¬ 
ence of a distinct fremitus caused by the rubbing of the roughened pericardial 
surfaces. This is usually best marked over the right ventricle. It is not 
always to be felt, even when the friction sound on auscultation is loud and 
clear. Auscultation: The friction sound, due to the movement of the peri¬ 
cardial surfaces upon each other, is one of the most distinctive of physical 
signs. It is double, corresponding to the systole and diastole; but the syn¬ 
chronism with the heart-sounds is not. accurate, and the to-aud-fro murmur 
usually outlasts the time occupied by the first and second sound. In rare 
instances the friction is single; more frequently it appears to be triple in char¬ 
acter -a sort of eanler rln -1 Inn r | be sounds have a peculiar rubbing, grilling 
qualify, characteristic when once recognized, and rarely ..luted by endo¬ 
cardial murmurs. Sometimes instead of grating there is a creaking quality_ 

the bruit de cuir nruf —the new-leather murmur of the French. The peri¬ 
cardial friction appears superficial, very close to the ear, and is usually inten¬ 
sified by pressure with the stethoscope, it is best heard over the right ven¬ 
tricle, the part of the heart, which is most closely in contact with the front, 
of the chest—that is, in the fourth and fifth interspaces and adjacent portions 
of the sternum. There are instances in which the friction is most marked at 
the base, over the aorta, and at the superior relleelion of the pericardium. 
Occasionally it is best heard at the apex. It may be limited and heard over u 
very narrow area, or it, may ho transmitted up and down the sternum. Thera 
arc, however, no definite lines of transmission as in the endocardial murmur. 
An important point is the variability of the sounds, hofh in [Hisition and 
quality; they may be hoard at one visit and not at another. The maximum 
of intensity will he found to vary with position. Friction may he present 
with a thin, almost imperceptible, layer of exudate; on the other hand it may 
not be present with a thick, buttery layer. The rub may be entirely obscured 
by the loud bronchial rides in pneumonia, in which disease pericarditis is not 
recognized clinically in more than half the eases, only l.'S in :il cases in my 
series. 

Diagnosis.—There is rarely any difficulty in determining the presence of 
a dry pericarditis, for the friction sounds are distinctive. The double murmur 
of aortic incorapetency may simulate closely the to-and-fro pericardial nils. 

I recall several instances in which this mistake was made. The constant char- 
acter-of the aortic murmur, the direction of transmission, the phenomena in 
the arteries, and the associated conditions of the disease should be sufficient to 
prevent this error. 

I have never known an instance in which pericarditis was mistaken for 
acute endocarditis, though writers refer to such, and give the differential diag¬ 
nosis in the two affections which so often occur together in children. The 
only possible mistake could be made in those rare instance-, of single soft, 
systolic, pericardial friction. 

Bleuro-pericardial friction is very common, and ruav be ns-ociatod with 
endo-pericarditis, particularly in ca-cs of plcuru-pnciimoniu. It is frequent, 
too, in tuberculosis. It is best heard over the left border of the heart, and is 
much affected by the respiratory movement. Holding the breath or taking 
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a deep inspiration may annihilate it. The rhythm is not the simple to-and- 
fro diastolic and systolic, but the respiratory rhythm is superadde^ usual I \ 
intensifying the murmur during expiration and lessening it on inspiration. 
In tuberculosis of the lungs there are instances in which, with the friction, 
a loud systolic click is heard, due to the compression of a thin layer of lung 
and the expulsion of a bubble of air from a small softening focus or from a 
bronchus. 

And, lastly, it is not very uncommon, in the region of the apex beat, 
to hear a scries of fine crepitant sounds, systolic in time, often very dis¬ 
tinct, suggestive of pericardial adhesions, but heard too frequently for this 
cause. 

Course and Termination. —Simple fibrinous pericarditis never kills, but 
it occurs so often in connection with serious affections that we have frequent 
opportunities to see all stages of its progress. In the majority of cases the 
inflammation subsides and the thin fibrinous laminae gradually become con¬ 
verted into connective tissuo, which unites the pericardial leaves firmly to¬ 
gether. A very thin layer may “ clear ” without leaving adhesions. In other 
instances the inflammation progresses, with increase of the exudation, and the 
condition is changed from a “ dry ” to a “ moist ” pericarditis, or the peri¬ 
carditis with effusion. 

In-a few instances—probably always tuberculous—the simple plastic peri¬ 
carditis becomes chronic, and great thickening of both visceral and parietal 
layers is gradually induced. 

Pkrioabditis with Effusion. 

t Commonly a direct sequence of the dry or plastic pericarditis, of which 
it is sometimes called the second stage, this form is found most frequently in 
association with acute rheumatism, tuberculosis, and septicaemia, and sets in 
usually with the symptoms above described, namely, prsecordial pain, with 
slight jever or a distinct chill. 

In children the disease may, like pleurisy, come on without local symp¬ 
toms, and, after a week or two of failing health, slight fever, shortness of 
breath, and increasing pallor, the physician may find, to his astonishment, 
signs of most extensive pericardial effusion. These latent cases are often 
tuberculous. W. Ewart has called special attention to latent and ephemeral 
pericardial effusions, which he think's are often of short duration and of 
moderate siie, with an absence of the painful features of pericarditis. The 
effusion may be sero-fibrinous, htemorrhagie, or purulent. The amount varies 
from 200 or 300 ce. to 2 litres. < In the cases of sero-fibrinous exudation the 
pericardial membranes are covered with thic k, creamy fibrin, which may be 
in ri dges or honeycombed, or may present long, villous extensions. The 
parietal layer'may be several millimetres.in..thickness and may form a firm, 
leathei^ membrane. Thejnemorrhagic exudation is usually associated with 
tuberculous, or with cancerous pericarditis, or with the disease in the aged. 
The lymph is less abundant, but both surfaces are injected and often show 
numerous hemorrhages. Thick, curdy masses of lymph are usually found in 
the dependent part of the sac..' 1 In the purulent effusion the fluid has a creamy 
consistency, particularly in tuberculosis. In many cases the effusion is really 
aero-purulent, a thin, turbid exudation containing flocculi of fibrin. 
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Thu pericardial layers are greatly thickened and covered with liln in. When 
the fluid is pus, they present a grayish, rough, granular surface. Sometimes 
there are distinct erosions on the visceral membrane. The heart muscle in 
these eases becomes involved to a greater or less extent, and on section, the 
tissue, for a depth of from 2 to :i mm„ is pah' and turbid, and shows evi¬ 
dence of fatty and granular change. Endocarditis coexists frequently, but 
rarely results from the extension of the intlnmmalion through the wall of 
the heart. 

Symptoms,— Even with copious effusion the onset and course mav be so 
insidious that no suspicion of the true nature of the disease is aroused. 

As in the simple pericarditis,' pain may be present, cither sharp and stub¬ 
bing or as a sense of distress and discomfort in the cardiac region. It is more 
frequent with effusion than in the plastic form. Pressure at the lower end of 
the sternum usually aggravates it. Dyspiuva is a common and important 
symptom, one which, perhaps, more than any other, excites suspicion of grave 
disorder and leads to careful examination of heart and lungs. The patient is 
restless, lies upon the left side or, as the effusion increases, sits up in lied. 
Associated with the dyspmea is in many cases u peculiarly dusky, anxious 
countenance. . The pulse is rapid, small, sometimes irregular, and may present 
the characters known as pulsus paradoxus, in which during each inspiration 
the pulse-beat becomes very weak or is lost. These symptoms are due, in great, 
part, to the direct mechanical effect of the fluid within the pericardium which 
embarrasses the heart’s action. Other-pressure effects are distention of the 
veins of the neck, dysphagia, which may lie a marked symptom, and irritativo 
cough from compression of the trachea. Aphonia is not uncommon, owing 
to compression or irritation of the recurrent laryngeal as it winds round thp 
aorta. Another important pressure effect is exercised upon the left lung. In 
massive effusion the pericardial sac occupies such a largo portion of the antero¬ 
lateral region of the left side that the condition has frequently been mistaken 
for pleurisy. Even in moderate grades the left lung is somewhat compressed, 
an additional element in the production of the dyspncca. 

Great restlessness,'insomnia, and in the later stages loW delirium and coma 
are symptoms in the more severe cases. Delirium and marked cerebral symp¬ 
toms are associated with the hyperpyrexia of rheumatic eases, but apart from 
the ordinary delirium there may l>e peculiar mental symptoms. The patient 
may become? melancholic and show suicidal tendencies. In other cases the 
condition resembles closely delirium tremens. Hibson, who has specially de¬ 
scribed this condition, states that the majority of such cases recover. Chorea 
may also occur, as was pointed out by Bright. Epilepsy is a rare complication 
which has occurred during paracentesis. 

Plii'sxcAL Signs. — Inspection .—In children the/ pnecordia bulges and 
with copious exudation the antero-latcral region of the left chest becomes 
enlarged. A wavyjimpulse may lie seen in the third and fourth intersjtfcees^or 
there may be no impulse visible. The intercostal spaces bulge somewhat and 
there may be marked oedema of the wall. The epigastrium may be^ more 
proqjinent.' Perforation externally through a space is very rare. Owing to 
the compression of the lung, the expansion of the left side is greatly dimin¬ 
ished. Tim diaphragm and left lobe of the liver may be pushed down and may 
produce a distinct prominence in the epigastric region. 
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Pu! pillion .—A gradual diminution and final obliteration of the cardiac 
shock is a striking feature in progressive effusion. The position of the apex 
beat is not constant. Jn large effusions it is usually not felt. In children as 
the fluid collects 'the pulsation may be best seen in the fourth space, but this 
may not be the apex itself. Ewart maintains that the position of the apex 
b gat is unaltered, or even ilgprpssed. The pericardial friction may lessen with 
thecTfusion, though it often persists at the base when no longer palpable over 
the right ■ventricle, or may be felt in the ereet and not in the recumbent pos¬ 
ture. Fluctuation can rarely, if ever, be detected. 

Percussion gives most important indications. The gradual distention of 
the pericardial sac pushes aside the margins of the lungs so that a large area 
comes in contact with the chest wall and gives a greatly increased percussion 
dillness. The form of this dulness is irregularly pear-shaped; the base or 
broad surface directed downward and the stem or apex directed upward toward 
the manubrium. A valuable sign, to winch Rotch called attention, is the 
absence of resonance in flic fifth right intercostal space—the cardio-hepatic 
angle, in the left infrascapular area there may be a patch of dimifiisK^reso- 
nonce or even flatness ( Ewar t). 

A nscullaUon .—The friction sound heard in the early stages may dis¬ 
appear when the effusion is copious, but often persists at the base or at the 
limited area of the apex. It may be audible in the erect and not in the recum¬ 
bent posture. With the absorption of the fluid the friction returns. One of 
the most important signs is the gradual weakening of the heart-sounds, which 
with fhe increase in the effusion may become so unfilled and indistinct as to 
be scarcely audible. 'Phe heart’s action is usually increased and the rhythm 
disturbed. Occasionally a systolic endocardial murmur is heard. Early and 
persistent accentuation of the pulmonary second sound may be present 
(Warthin). 

Important accessory signs in large effusion are due to pressure on the left 
lung. The nntero-luteral margin of the lower lobe is pushed aside and in 
some instances compressed, so that percussion in the axillary region, in and 
just below the transverse nipple line, gives a mortified percussion note, usually 
a flat tympany. Variations in the position of the patient may change mate¬ 
rially this modified percussion area, over which on auscultation there is either 
feeble or tubular breathing. 

Course. —Cases \arv extremely in the rapidity with which the effusion 
takes place. In every instance, when a p erica rdial friction murmur has been 
detected, t he, practitioner should first outline with care—using the aniline pen¬ 
cil or nitrate of silver—the upper and lateral limits of cardiac dulness, secpndly 
mark the position of the apex beat, and thirdly note the intensity of the heart- 
sounds. In many instances the exudation is slight in amount, reaches a 
maximum within forty-eight hours, and then gradually subsides. In other 
instances the accumulation is more gradual and progressive, increasing for 
several weeks. To such cases the term chronic has been applied. The rapidity 
with which a sero-fibrinous effusion may be absorbed is surprising. The possi¬ 
bility of the absorption of a purulent exudate is shown by the cases in which 
the pericardium contains semi-solid grayish masses in all stages of calcifica¬ 
tion. With sero-fibrinous effusion, if moderate in amount, recovery is the 
rule, with inevitable union, however, of the pericardial layers. In some of the 
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septic cases there is a rapid formation of pus and a fatal rosnli mav follow in 
throe or four days. More commonly, when death occurs with largo effusion, it 
it not until the second or third week and takes place h\ gradual asthenia. 

Prognosis. —In the scro-fibrinous elfusions the outlook isgood. and a largo 
majority of all the rheumatic cases recover. Tlu> purulent effusions are. of 
course, more dangerous; the septic cases are usually fatal, and jecoxery is rare 
in the slow, insidious tuberculous forms. 

Diagnosis. —Probably no serious disease is so frequently overlooked by the 
practitioner. Post-mortem experience shows how often perieurdilis is not 
recognized, or goes on to resolution and adhesion without attracting notice. 
In a case of rheumatism, watched from the outset, with the attention directed 
daily to the heart, it is one of the simplest of diseases to diagnose; lint when 
one is called to a case for the first time and linds perhaps an increased area 
of pnecordial dulncss. it is often very hard to determine with certainty whether 
or not effusion is present. 

The difficulty usually lies in distinguishing between dilatation of the heart 
and pericardial effusion. Although the differential signs are simple enough 
on paper, it is notoriously difficult in certain cases, particularly in stout per¬ 
sons, to say which of the conditions exists. The points which deserve atten¬ 
tion arc: 

(а) The character of the impulse, which in dilatation, particularly in 
thin-chested people, is commonly visible and wavy. 

(б) The shock of the cardiac sounds is more distinctly palpable in dila¬ 
tation. 

(c) The area of dulncss in dilatation rarely lias a triangular form; nor 
docs it, except in cases of mitral stenosis, reach so high along the left sternal 
margin or so low in the fifth and sixth interspaces without ri.sihlr, or putpnhle 
inipuhe. An upper limit of dulncss shifting with change of position sjieakh 
strongly for effusion. 

(d) In dilatation the heart-sounds arc clearer, often sharp, valvular, or 
fee till in character; gallop rhythm is common, whereas in effusion the sounds 
are distant and muffled. 

(e) Rarely in dilatation is the distention sufficient, to compress the lung 
and produce the tympanitic note in the axillary region. 

The number of excellent observers who have acknowledged that they have 
failed sometimes to discriminate between these two conditions, and who have 
indeed performed paracentesis iordix instead of paracentesis pericardii, is per¬ 
haps the best comment on the difficulties. 

Massive (1| to 2 litre) exudations have been confounded with a pleural 
effusion. On more than one occasion the pericardium has been tapped under 
the impression that the exudate was pleuritic.' The fiat, tympany in the infra- 
scapular region, the absence of well-defined movable dulncss. and the feeble, 
muffled sounds are indicative points. Followed from dav to day there is rarely 
much difficulty, but it is different when a patient si'en for the first time pre¬ 
sents a large area of dulncss in the antero-Iateral region of the left chest, and 
there is no to-and-fro pericardial friction murmur. Many of the cases have 
been regarded as encapsulated pleural effusions. 

A special difficulty exists in recognizing the large exudate in pneumonia. 
The effusion may be very much larger than the signs indicate, and the involve- 
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nent of the adjacent lung and pleura is confusing. In at least three eases 
n our series we should have tapped the sac; post mortem the effusion was more 
than a litre. 

The nature of the fluid can not positively be determined without aspira¬ 
tion; but a fairly accurate opinion can be formed from the nature of the 
primary disease and the general condition of the patient. In rheumatic caw. 
the exudation is usually scro-fibrinous; in septic and tuberculous cases it n 
often purulent from the outset; in senile, nephritic, and tuberculous cases the 
exudate may be lumnorrhagic. 

Treatment. —The patient should have'absolute quiet, mentally and bodih, 
so as to reduce to a minimum the heart’s action. Drugs given for this pur¬ 
pose, such as aconite or digitalis, are of doubtful utility.’ local bloodletting 
by cupping or leeches is certainly advantageous in robust subjects, particularly 
in the cases of extension in pleuro-pnoumonia, \ The ice-bag is of great value. 
It may be applied to the pnecordia at first for an hour or more at a time, 
and then continuously, it reduces the frequency of the heart’s action mid 
seems to retard the progress of an effusion. Blisters are not indicated in the 
early stage. 

When effusion is present, the following measures to promote absorption 
may be adopted: .Blisters to the prsecordia, a practice not so much in vogue 
now as formerly. It is surprising, however, in some instances, how quickly 
an effusion will subside on their application. Purges and iodide of potassium 
are of doubtful utility. The diet should be light, dry, and nutritious. The 
action of the kidneys may be promoted by the infusion of digitalis and potas¬ 
sium acetate. 

r With an effusion, so soon as signs of serious impairment of the heart occur, 
as indicated by dyspnoea, small rapid pulse, dusky, anxious countenance, 
paracentesis, or incision of the pericardium, should be performed. With the 
scro-fibrinous exudate, such as commonly occurs after rheumatism, aspiration 
is sufficient; but when the exudate is purulent, tjie pericardium should lie 
freely incised and freely drained. The puncture may be made in the fourth 
or fifth interspace, in or outside the nipple line. In large effusions the peri¬ 
cardium can be readily reached without danger by thrusting the needle upward 
and backward close to the costal margin in the left costo-xiphoid angle. The 
results of paracentesis of the pericardium have so far not been satisfactory- 
^jRfith an earlier operation in many instances and a more radical one in others 
■‘—incision and free drainage, not aspiration, when the fluid is purulent— 
the percentage of recoveries will be greatly increased. Hepeated tapping may 
be needed. One case of tuberculous effusion, tapped three times, recovered 
completely and was alive three years afterward. 

Chronic Adhesive Pebicabmtis (Adherent Pericardium). 

The remote prognosis in pericarditis is very variable. A large majority of 
these cases get well and have no further trouble, but in young persons serious 
results sometimes follow adhesions and thickening of the layers. As Scquirn 
has pointed oitt, the danger is here directly in proportion to the amount of dila¬ 
tation and weakening of the pericardium in consequence of the inflammation. 
The loss of the firm support afforded to the heart by the rigid fiHrmia has 
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in which it is enclosed, is the important factor. There arc two groups of 
cases of adherent pericardium: 

(а) Simple adhesion of the peri- and epieardial layers, a common sequence 
of pericarditis, met with post mortem as an accidental lesion. It is not 
necessarily associated with disturbance in the function of the heart, which in 
a large proportion of the cases is neither dilated nor hypertrophied. 

(б) Adherent pericardium with chronic mediustinitia and union of the 
outer layer of the pericardium to the pleura and to the chest walls. This 
constitutes one of the most serious forms of cardiac disease, particularly in 
early life, and may lead to an extreme grade of hy|iertrophy and dilatation of 
the heart. The peritoneum may be involved with perihepatitis, cirrhosis, and 
ascites (Pick's disease). 

Symptoms. —The symptoms of adherent jierieardiiim are those of hyper¬ 
trophy and dilatation of the heart, and later of cardiac insiiflieieney. U. 1). 
Head in a careful study of 5!) cases divides them into a small silent group 
with no symptoms, a larger group with all the features of cardiac disease, and 
a third group, comprising 11 cases in his series in which the features were 
hepatic. 

Diagnosis. — The following are important points in the diagnosis: Inxpec- 
iiun. —A majority of the signs of value come under this heading, («) The 
praicordia is prominent and there may lie marked asymmetry, owing to the enor¬ 
mous enlargement of the heart, (ft) The extent of the cardiac impulse is greatly 
increased, and may sometimes be seen from the third to the sixth interspaces, 
and in extreme eases from the right parasternal line to outside the left nipple, 
(c) The character of the cardiac impulse. It is undulatory, wavy, and in 
the apex region there is marked systolic retraction. (</) Diaphragm phe-, 
nornena. J. F. 11. Broadbent has called attention to a very valuable sign in 
adherent pericardium. When the heart is adherent over a large area of the dia¬ 
phragm there is with each pulsation a systolic tug, which may be communicated 
through the diaphragm to the points of its attachment on the wall, causing a 
visible retraction. This has long been recognized in the region of the seventh 
or ei gh th rib in the left parasternal line, but Dr. Broadlient called attention 
to the fact that it was frequently best seen on the left side behind, between 
the eleventh-and twelfth ribs. This is a very valuable anil quite common sign, 
and may sometimes be very localized. One difficulty is that, as A. \V. Tullant 
has pointed out, it may occur in thin-chested persons with great hypertrophy^ 
of the heart. Sir William Broadlient calls attention also to the fact that owing 
to the attachment of the heart to the central tendon of the diaphragm this 
part does not descend with inspiration, during which act there is not the visible 
movement in the epigastrium, (e) Diastolic collapse of the cervical veins, the 
so-called Friedreich’s sign. This is not of much moment. 

Efllpaliun. —The apex beat is fixed, and turning the patient on the left side 
does not alter its position. This I have found, however, somewhat uncertain. 
On placing the hand over the heart there is fejt a diastolic shock or rebound, 
which some have regarded as the most reliable of all signs of adlierent peri¬ 
cardium. 

Eexamion .—The area of cardiac dulness is usually much increased. In 
a majority of instances there are adhesions between the pleura and the peri¬ 
cardium, and the limit of cardiac dulness above and to the left may be fixed 
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awl is uninfluenced by deep inspiration. This, too, is an. uncertain sign, inas¬ 
much as there tnay lie nlose adhesions between the pleura and the pericardium 
and between the pleura and the chest wall, which at the same time allow a 
very considerable degree of mobility to the edge of the lung. 

Auscultation .—The phenomena are variable and uncertain. In the cases 
in children with a history of rheumatism, endocarditis has usually been pres¬ 
ent. Even in the absence of chronic endocarditis, when the dilatation reaches 
a certain grade there are murmurs of relative insufficiency, which, as in one 
case I have recorded, may be present not only at the mitral but also at the tri¬ 
cuspid and pulmonary orifices. f [’]ipri— F-’ihirr has called attention to the 
fact that there may be a we ll-mari ne^ gresvstolie murmur in connection with 
adherent pericardium. Occasionally the layers of the pericardium are united 
in places by strong fibrous bands, 5-7 mm. long by 3-5 mm. wide. In one 
such case Drasche heard a remarkable whirring, systolic murmur with a twang¬ 
ing quality. 

The pulsusjmradoxus, in which during inspiration the pulse-wave is small 
and feeble, is sometimes present, but it is not a diagnostic sign of either simple 
pericardial adhesion or of the cicatricial inediastino-pericarditis. 

Chronic adhesive pericarditis and mediastinitis may be associated with 
proliferative peritonitis, perihepatitis, and perisplenitis—the polyserositis, sim¬ 
ple or tuberculous—in which condition ascites may recur for months, or even 
for years. t 

Cardiolysis, Braner's operation, has been proposed for this condition and 
has been helpful in a few eases. Four or five centimetres of the fourth, fifth, 
and sixth left ribs with a couple of centimetres of the corresponding cartilages 
.are resected, by which means the heart’s action is less embarrassed. It is a 
justifiable procedure in selected eases—in, for example, a child with a very 
large, tumultuously acting heart, with much bulging of the chest. 

n. OTHER AFFECTIONS OF THE PERICARDIUM. 

(1) Hydroperioardium.—The pericardial sac contains post mortem a few 
cubic centimetres of dear, citron-colored fluid. In connection with general 
dropsy, due’ to kidney or heart disease, more commonly the former, the 
effusion may be excessive, adding to the embarrassment of the heart and the 

Sjlungs, particularly when the pleural cavities arc the seat of similar transuda¬ 
tion. There are rare instances in which effusion into the pericardium occurs 
after scadetjever with few, if any, other dropsical symptoms. Hydropericar¬ 
dium is frequently overlooked. 

In rare cases the scrum has a milky character—chylopericardium. 

(2) Htemopericardium.—This condition is met with in aneurism of the 
first part of the aorta, of the cardiac wall, or of the coronary arteries, and in 
rupture and wounds of the heart. Death usually follows before there is time, 
for the production of symptoms other than those of rapid heart-failure due to 
compression. In rupture of the heart the patient may live for many hours or 

’Seven days with symptoms of progressive heart-failure, dyspnoea, and the 
physical signs of effusion. 

In the pericarditis of tuberculosis, of cancer, of Bright’s disease, and of 
old people, the inflammatory exudate is often blood-stained. 
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(3) Pn?gjftopexicardnim.—This is an excessively taro ooialition. «f which 
Walter James was able to collect in 190,1 only 118 cases. I ha\e met with hut 
one instance, from rupture of a cancer of the stomach. Perforation of the sac 
occurred in all but 5, in which the gas bacillus was the possible cause, as in 
Nicholl’s case at the Royal Victoria Hospital, Montreal, this organism was iso¬ 
lated. Seven cases were duo to perforation of the (esophagus uiuh eight, to pene¬ 
trating . wounds from without. Tho physical signs are most characteristic. 
A tympany replaces the normal pericardial flatness. On auscultation there is 
a splashing, gurgling, churning sound, called by the French bruit tie moulin. 
This was described in 19 of the cases collected by James. Of the 38 cases, 2li 
died. 

(4) Calcified Pericardium. —This remarkable condition may follow peri¬ 
carditis, particularly tho suppurative and tul>erculous forms; occasionally it 
extends from the calcified valves. It may lie partial or complete. Of 59 cases 
collected by A. E. Jones, in 38 there were no cardiac symptoms. Adherent 
pericardium was diagnosed in one case. Jones’s careful study shows that tho 
condition is usually latent and unrecognized. 


B. DISEASES OE THE HEART. 

I. ENDOCARDITIS. 

Inflammation of the lining membrane of the heart is usually confined to 
the valves, so that the term is practically synonymous with valvular endo¬ 
carditis. It occurs in two forms— acute, characterized by the presence of 
vegetations with loss of continuity or of substance in the valve tissues; chronic, 
a slow sclerotic change, resulting in thickening, puckering, and deformity. 

A ^ Acute Endocarditis. 

This occurs in rate instances aa a primary, independent affection; but 
in the great majority of cases it is an accident in various infective processes, 
so that in reality the disease does not constitute an etiological entity. 

For convenience of description we speak of a simple or benign, and a 
malignant, ulcerative, or infective endocarditis, between which, however, there 
is no essential anatomical difference, as all gradations can be traced, and they 
represent but different degrees of intensity of the same process. 

Etiology. —Sim-LE Endocarditis does not constitute a disease of itself, 
but is invariably found with some other affection. In 330 cases of rheumatic 
fever at the Johns Hopkins Hospital there were 110 cases of endocarditis. 
Rouillaud first emphasized the frequency of the association of simple endo¬ 
carditis with rheumatic fever. Before him, however, the association had lieen 
noticed. Possibly it is nothing in the disease itself, but simply an altered 
state of the fluid media—a reduction perhaps of the lethal influences which 
they normally exert—permitting the invasion of the blood by certain mier <0 
organisms. Tonsillitis, which in some forms is regarded as a rheumatic auc¬ 
tion, may be c omplicated with endocardi tis. Of the specific diseases of child¬ 
hood it if. not unco mmon in scarlet ifever, while it is rare in measles and 
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chicken-pox.'* In diphtheria simple endocarditis is rare. *Jn small-pox it is not 
common. 4 In typhoid fever it occurred six times among 1,500 Goa's. 

> In pneumonia Iioth simple and ..malignant endocarditis a re comm on. In 
100 autopsies in this disease made at the Montreal General Hospital there were 
5 instances of the former. Among 61 cases of endocarditis studied bacterio- 
logieally in Welch's laboratory, pneumococci were found in.Jill (Marshall). 
Of 517 fpta|, eases of acute endocarditis, lj.5 were in connection with pneu¬ 
monia—22.5 per cent (E. F. Wells). Acute endocarditis is by no means rare 
in phthisis. I found it in 12 cases in 21G post mortems. 

^ In chorea simple warty vegetations are found on the valves in a large 
majority of all fatal cases, ujl 02, of 13 cases collected by me. There is.no 
disease in which, post mortem, acute endocarditis has been so frequently found. 
And, lastly, simple endocarditis is met with in diseases associated with loss 
of flesh and progressive debility, as cancer, and such disorders as gout, dia¬ 
betes, and Bright’s disease. 

A very common form is that which occurs on the sclerotic valves in old 
heart-disease—the so-called recurring endocarditis. 

Malignant ou infective endocaiiditis is met with: (a) As a primary 
disease of the lining membrane of the heart or of its valves. 

(6) As a secondary affection in acute rheumatism, pneumonia, in various 
specific fevers, in septic processes of all sorts, and most..frequently of all as 
an. infection on old sclerotic valves. In a majority of all cases it is a local 
process in an acute infection. Congenital lesions are very prone to the severer 
types of endocarditis, particularly affections of the orifice of the pulmonary 
artery and the margins of the imperfect ventricular septum (C. Robinson). 
c The existence of a primary endocarditis has been doubted; but there 
are instances in which persons previously in good health, without any history of 
affections with which endocarditis is usually associated, have been attacked 
with symptoms resembling severe typhus or typhoid. In one case which I saw, 
death occurred on the sixth day and no lesions were found other than those of 
malignant, endocarditis. 

The simple endocarditis of rheumatic fever or of chorea rarely progresses 
into the malignant form. In only 24 of 209 cases the symptoms of severe endo¬ 
carditis arose in the progress of acute or subacute rheumatism. Of all acute 
diseases complicated with severe endocarditis pneumonia, probably heads the 
list. Gonorrhoea is a much more common cause than has been supposed. 
There have been at least ten instances in my wards. 

The affection may complicate erysipelas, septiaemia (from whatever cause), 
and puerperal fever. Malignant endocarditis is very rare in tuberculosis, 
typhoid fever, and diphtheria. 

It has been stated by many writers that endocarditis occurs in malaria. 
With the unusual facilities for the study of this disease which I have bad in the 
pgsLaixteen-years Lliave not yet met with an instance. In dysentery, in small¬ 
pox, and in scarlet fever, with which simple endocarditis is not infrequently 
complicated, the malignant form is extremely rare. 

Morbid Anatomy of Simple and Malignant Endocarditis. — S imple end o- 
oahditi8 kjJmracterized by the presence on the valves or on the lining mem¬ 
brane of the chambers of minute veg etations, ranging from.Oft.4.Jnm. in 
diameter, with an irregular and fissured surface, giving t*> them n ypyty or 
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verrucose appearance. Often these little cauliflower-like excrescences are 
attached by very narrow pedicles. They are more common on (he left side of 
the heart than the right, and occur on (lie mitral more often I linn* on the aoriic 
valves. The vegetations are upon,the line of elosure of the valves—i. e., on the 
auricular face of the aurieulo-ventricular valves, a little distance from the 
margin, and on the ventricular side of the sigmoid valves, festooned on either 
half of the valve from the corpus Arantii, It is rare to ms- any swelling or 
macroscopic evidence of infiltration of the endocardium in the neighborhood 
of even the smallest of the granulations, or of redness, indicative of distention 
of the vessels, even when they occur upon valves already the seat of sclerotic 
changes, in which capillary vessels extend to the edges. With time tin- vegeta¬ 
tions may increase greatly in size, hut in what may he called simple endo¬ 
carditis the size rarely exceeds that mentioned above. 

The earliest vegetations consist, of elements derived from the blood, and 
are composed of blood platelets, leucocytes, and fibrin in varying proportions. 
At a later stage they appear as small outgrowths of connective tissue. The 
transition of one form into the other can often he followed. The process con¬ 
sists of a proliferation of the endothelial cells and the cells of the suliendo- 
thelial layer which gradually invade the fresh vegetation, and ultimately 
entirely replace it. The blood-cells and fibrin undergo disintegration and 
gradually they are removed. The whole process has received the name of 
“organization.” Even when the vegetation has been entirely converted into 
connective tissue it is often found at autopsy to la- capped with a thin layer 
of fibrin and leucocytes. 

Micro-organisms are generally, even if not invariably, found associated 
with the vegetations. They tend to lie entangled in tin* granular and fiiirillafnl 
fibrin or in the older ones to cap tfie apices. 

tjhJBSEQLiENT Changes. —(1) The vegetal ions may become organized and 
the valve restored to a normal stale (?). The process may extend, and a 
simple may become an ulcerative endocarditis. (:i) The vegetations may lx? 
broken off and carried in the circulation to distant parts, ( I) The vegeta¬ 
tions become organized and disappear, but they initiate a nutritive change 
in the valve tissue which ultimately leads to sclerosis, thickening, and de¬ 
formity. The danger in any ease of simple endocarditis is not immediate, 
but remote, and consists in this perversion of (he normal processes of nutri¬ 
tion which results in sclerosis of the valves. 

A gradual transition from the simple to a more severe affection, to which 
the name malignant on ulcerative endocarditis has been given, may bo 
traced. Practically in cveiy case of ulcerative endocarditis vegetal ions are 
present. In this form the loss of substance in the valve is more pronounced, 
the deposition—thrombus formation—from the blood is more extensive, and 
the,micro-organisms are present in greater number and'offen show increased 
virulence. Ulcerative endocarditis is often found in connection with heart 
valves already the seat of chronic proliferative and sclerotic changes. 

In this form there is much loss of substance, which may In- superficial and 
limited to the endocardium, or. what is more common, it involve-, di-npcr struc¬ 
tures, and not very infrequently leads to perforation of a valve, the septum, 
or even of the heart itself. 

Upon microscopical examination the affected valve shows ne ernsia, with 
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more or less loss of substance; the tissue is devoid of preserved nuclei and 
presents a coagulated appearance. Upon it a mixture of blood platelets, fibrin 
—granular or fibrillatcd—and leucocytes enclosing masses of micro-organisms 
arc met with. The subjacent tissue often shows sclerotic thickening and 
always infiltration with exuded colls. 

Pabts Affected. —The following figures, taken from my Goulstonian lec¬ 
tures, give an approximate estimate of the frequency with which in 209 cases 
different parts of the heart were affected in malignant endocarditis: Aortic 
and mitral valves together, in 41; aortic valves alone, in 53; mitral valves 
alone, in 77; tricuspid in 19; the pulmonary valves in 15; and the heart walls 
in 33. In 9 instances the right heart alone was involved, in most cases the 
auriculo-ventricular valves. 

Mural .endocarditis is seen most often at the upper part of the septum 
of tjiO..]oft..ventricle- in.order is the endocarditis of the left auricle on 

the postcro-cxtemal wall. The vegetations may extend, as in a .case in'my 
wards, along the intima of the pulmonary artery into the hi him of the long. 
A common result of the ulceration is the production of valvular aneurism. 
In three-fourths of the cases the affected valves present old sclerotic changes. 
The process may extend to the aorta, producing, as in one of my cases, exten¬ 
sive endarteritis with multiple acute aneurisms. 

Associated Lesions. —The associated changes are those of the primary 
disease, those due to embolism, and the changes in the myocardium. In the 
endocarditis of septic processes there is th<f local lesion—an acute necrosis, a 
suppurative wound, or puerperal disease. In many cases the lesions are those 
of pneumonia, rheumatism, or other febrile processes. 

• The changes due to embolism constitute the most striking features, but it 
is remarkable that in some instances, even with endocarditis of a markedly 
ulcerative character, there may be no trace of embolic processes. The infarcts 
may be few in number—only one or two, perhaps, in the spleen or kidney— 
or they may exist in hundreds throughout the various parts of the body. They 
may present the ordinary appearance of rgd or white infarcts of a suppurative 
character. They arc most common in the spleen and kidneys, though they may 
Iks numerous in the brain, and in many cases are very abundant in the intes¬ 
tines. In right-sided endocarditis there may be infarcts in the lungs. In 
many of the cases there are innumerable miliary abscesses. Acute suppurative 
meningitis was met with in 5 of 23 of the Montreal cases, and in over 10 per 
cent of the 209 cases analyzed in the literature. Acute suppurative parotitis 
also may occur. And, lastly, as Romberg has pointed out, the oft .accompanying 
myocarditis plays an important role. The valvular insufficiency in an aculc 
endocarditis is probably not due to the row of little vegetations, hut to the 
associated myocarditis, which interferes with the proper closure of the, orifice. 

Bacteriology. —No distinction in the micro-organisms found in the two 
forms of endocarditis can be made. In both the pyogenic cocci—strepto¬ 
cocci, staphylococci, pneumococci, and gonococci—are the most frequent bac¬ 
teria met with. More rarely, especially in the simple vegetative endocarditi-. 
the bacilli of tuberculosis, typhoid fever, and anthrax have been encountered 
The bacillus coli communis has also been found, and Howard has described 
a case of malignant endocarditi%due to an attenuated form of thadiphtheru 
bacillus. Marshall in 61 cases found the pneumococci in 21, streptococci alone 
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or with other bacteria in 2(>, staphylococcus pyogenes aureus in I'*. Combined 
infections are not uncommon. 

As a rule^no organisms are found in the simple endocarditis in many 
chronic diseases, as carcinoma, tuberculosis, nephritis, etc. They may have 
been preseutaiid. died out, or the lesions may be caused by the toxins. 

Symptoms. —-Neither the clinical course nor the physical signs of uixiri.K 
i:vnoc.vunmq urn in tiny respect characteristic. The great majority of the 
cases are latent and there is no indication whatever of cardiac mischief. 
Kxperience has taught us that endocarditis is frequently found post mortem 
in persons in whom it was not suspected during life. There are certain fea¬ 
tures. however, by which its presence is indicated with a degree of probability. 
The patient, as a rule, does not complain of any pain or cardiac distress. In 
a case-of acute rheumatism, for example, the symptoms to excite suspicion 
would be increased rapidity of the heart’s action, perhaps slight irregularity, 
and an increase in the fever, without aggravation of the joint, trouble. Rows of 
tiny vegetations on the mitral or on the aortic segments sixmii a trilling matter 
to excite fever, and it is dillieult in the endocarditis of febrile processes to say 
definitely in every instance that an increase in the fever depends ii|sm this 
complication; but a study of the recurring endocarditis—which is of the warty 
variety, consisting of minute heads on old sclerotic valves—shows that the 
process may be associates!, for days or weeks at a time, with slight, fever ranging 
from 100° to 10‘1J°. Palpitation puny |>e a marked feature and is a symptom 
upon which certain authors lay great stress. 

The diagnosis of the condition rests u|k>ii physical signs, which are 
notoriously uncertain. - The presence of a murmur at one or other of the car¬ 
diac areas in a case of fever is often taken as proof of the existence of endo¬ 
carditis—a common mistake which has arisen from the fact, that the bruit 
tie souffle or bellows murmur is common to it and to a number of other con¬ 
ditions. At first there may be only a slight roughening of the first sound, 
which may gradually increase to a distinct murmur. The apex systolic bruit 
is probably more often the result of a myocarditis. It, may not be present in 
the endocarditis of such chronic maladies as tulieroulosis and carcinoma, since 
in them the muscle involvement is less common (lvrehl)., Reduplication and 
accentuation of the pulmonic second sound are frequently present. 

It is difficult to give a satisfactory clinical picture of {1AXW-NANX kniki- 
Q AJtDlT is because the modes of onset are so varied and the symptoms so diverse. 
Arising in the course of some other disease,!there may be simply an intensifica¬ 
tion of the fever or a change in its character. In a majority of the cases there 
are present certain general features, such asdrregular pyrexia, sweating, delir¬ 
ium, and gradual failure of strength. 

' Kmhol ie_. processes may give special characters, such as. delirium, c<yua. or ‘ 
paralysis from involvement of the brain or its membranes^pain i^thg sidfiBfl$“ 
bwal peritonitis from infarction of the spleenfbloody urine from implication 
of the lidnoysjimpaired vision from retinal haemorrhage and suppuration, 
and even gangr ene, in various parts from the distribution of the emboli. 

Two special types of the disease have been recognized—the septic or pyeemic 
and the typhoid. Injspjjie the cardiac symptoms are most prominent, while in 
otlwa n gnin-tka main symptoms may be tfcose of an achtq affection of the 
cerebro-sginal system. 
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1 Thu seolir, lum is met, with usually in connectioniwith an external wound, 
.the puerperal process, or anyicute necrosis ortgonorrhoea. There aro rigon-, 
sweats, irregular fever, and all of the signs of septic infection. The hearl 
symptoms may be completely masked by the general condition, and attention 
called to them only on the occurrence of embolism. In many cases the features 
are those of a "severe seplicaunia, and the organisms may be isolated from the 
blood. 

l TUeJjigiaiiWype is by far the most common and is characterized by a 
less irregular temperature, early prostration, delirium, somnolence, and coma, 
relaxed bowels, sweating, which may he of a most drenching character, 
petechial and other rashes, and occasionally parotitis. The heart symptoms 
may be completely overlooked, and in some instances the most careful exam¬ 
ination has failed to discover a murmur. 

- Under ll m ca rdiac group, as suggested by Bramwell, may be considered 
those cases in which patients with chronic .valve disease are attack&I with 
marked fever and evidence of recent endocarditis. Many such cases present 
symptoms of the pyamiie and typhoid character and run a most acute course. 
In others there may be only slight fever or even after a period of high fever 
recovery takes place. 

In what mny he termed the cerebral group of cases the clinical picture 
may simulate a meningitis, either basilar or cerebro-spinal. There may be 
acute delirium or, as in three of the Montreal cases, the patient may be brought 
into the hospital unconscious. Jleineman reports an instance, with autopsy, 
in which the clinical picture was that of an acute cerebro-spinal meningitis. 

Certain special symptoms may be mentioned. The fever'is not always of 
a remittent type, but may be high and continuous. Petechial rashes are very- 
common and render the similarity very strong to certain cases of typhoid and 
cerebro-spinal fever. In one case the disease was thought to be haimorrhagic 
small-pox. Erythematous rashes are not uncommon. The sweating may be 
most profuse, even exceeding that which occurs in phthisis and ague. Diar¬ 
rhoea is not necessarily associated with embolic lesions in the intestines. 
Jaundice has been observed and cases aro on record which were mistaken for 
acute yellow atrophy. 

The heart symptoms may bo entirely latent and are not found unless a 
careful search be made. Even on examination there may be no murmur 
present. Instances are recorded by careful observers, in which the examination 
of the heart has been negative. Cases with chronic valve disease usually pre¬ 
sent no difficulty in diagnosis. 

The course of the disease is varied, depending largely upon the nature of 
the primary trouble. Except in the disease grafted upon chronic valvulitis 
the course is rarely extended beyond five of six weeks. The most rapidly fatal 
case on record is described by Eberth, the duration of which was scarcely two 
days. There is, however, a remarkable form characterized by an unusual 
chronicity, to which the name may be given of chbonic infective endo- 
Oabditis. It is almost always engrafted on an old, sometimes an unrecog¬ 
nized, valve lesion.' At first fever is the only symptom; in a few cases there 
have been chills at onset or recurring chills may arouse the suspicion of 
malaria. The patient may keepi at work for months with a daily rise of 
temperature, or perhaps an occasional sweat. The heart-features may-be 
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overlooked. The murmur of the old valve lesion may slum* no change. and 
even with the most extensive disease of the mitral cusps the heart’s action 
may be very little disturbed. For months—six, eight, ten. e\en thirteen!— 
fever and progressive weakness may be the only symptoms. These are tho 
cases in which, with recurring chills, the diagnosis of malaria is made. With 
involvement of the aortic scgmeuts the signs of a progressive lesion are moro 
common. Embolic features arc not common, occurring only toward the close. 
Post mortem there has been found in my cases a remarkable vegetative endo¬ 
carditis, involving usually the mitral valves, sometimes with much encrusting 
of the chordae tendinc®, and largo irregular firm vegetations quite different 
to those of the ordinary ulcerative form of the disease. In some cases the 
aortic and tricuspid segments are also involved, and the vegetations may extend 
on to the walls of the heart. 

Diagnosis. —In many cases the detection of the disease is very ditlieult; ' 
in othera^yitlimarked embolic symptoms, it is easy .t) From simple endocarditis 
it is readily distinguished, though confusion occasionally occurs in the tran¬ 
sitional stage, when a simple is developing into a malignant form. The con- 
stitional symptoms are of a graver type, tho fever is higherrfigors are common, 
antiseptic and^yphoid symptoms occur. Perhaps a majority of the cases not 
associated with puerperal processes or bonc-disca-e arc confounded with 
t yphoid fe vcr.jiA differential diagnosis may even he impossible, particularly 
when we consider that in typhoid fever infarctions and parotitis may occur. 
The diarrhoea and abdominal tenderness may also he present, which with the 
stupor and progressive asthenia make a picture not. to lie distinguished from 
this disease. Points which may guide us aro:/Tho more abrupt onset in oiulo- ■, 
carditis, the absence of any icgularity of the pyrexia in the early stage of the,' 
disease, and the‘cardiac pain. Oppression and shortness of breath may he 
early symptoms in malignant endocarditis, liigors, loo, are not uncommon. 
There is a marked leguocytosis in infective cridocariliiis.^liclwccu pyaunia and 
malignant endocarditis there are practically no differential features, for the 
disease really constitutes an art trial pyaimia (Wilks). In the acute eases 
resembling m alignant fev ers, the diagnosis is usually made of typhus, typhoid, 
(eerebro-Bpinal fever, or even of •liannorrhagic small-pox. The intermittent 
pyrexia, occurring for weeks or months, has led in some cases to the diagnosis 
of malaria, but this disease could now be positively excluded by the blood 
examination. Blood cultures may aid greatly in the diagnosis. 

The cases usually terminate fatally. The instances of recovery are those 
more subacute forms, the so-called recurring endocarditis developing oil old 
sclerotic valves in cases of chronic heart-disease. 

Treatment. —We know no measures by which in rheumatism, chorea, or 
' the eruptive fevers the onset of endocarditis can be prevented. As it is 
probable that many eases arise, particularly in children, in mild forms of 
these diseases, it is well to guard the patients against taking cyld mid insist 
upon rest and quiet, and to bear in mind that of all complications an acute 
endocarditis, though in its immediate effects harmless, is perhaps the most 
serious. This statement is enforced by the observations of Sibson that on a 
system of absolute rest the proportion of eases of rheumatism attacked by 
endocarditis was less than of those who were not so treated. It is doubtful 
whether the salicylates in rheumatism have an intluence in reducing tho lia- 
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bility to endocarditis. Considering the extremely grave after-results of simple 
endocarditis in children, the question arises whether it is possible to do any¬ 
thing to avert the onset of progressive sclerosis of the affected valve. Caton 
recommends a systematic plan of treatment: (1) Prolonged rest in bed, three 
months, to keep the heart quiet; (2) a series of small blisters over the heart; 
and (3) the.iodide of potassium in moderate doses iff many months. If 
there is much vascular excitement aconite may be given and an ice-bag plated 
over the heart. The salicylates are strongly advised by some writers. The 
treatment of malignant endocarditis is practically that of septicaemia—useless 
and hopeless in a majority of the cases. Blood cultures should be taken as 
soon as possible' and a vaccine prepared. Horder and others have reported 
good results. Personally I have not seen a successful case. 

Chronic Endocarditis. 

Definition.—A sclerosis of the valves leading to shrinking, thickening, and 
adhesion of the cusps, often with the deposition of limo salts, with shortening 
and thickening of the chordae tendincae, leading to insufficiency and to narrow¬ 
ing of the orifice. It may be p tip ary, but is oftener secondary to acute endo¬ 
carditis, particularly the rheumatic form. 

Etiology.—As ago advances the valves begin to lose their pliancy, show 
slight sclerotic changes and foci of atheroma and caleifiqgtion. Certain poi¬ 
sons appear capable of initiating the change, such as alcohol, lead, syphilis, 
and gou t, though we are at present ignorant of the way in which they act. 
The poisons of the specific fevers may initiate the change. A very import ant 
factor, particularly in the case of the aortic valves, is the strain of prolonged 
.and heavy muscular exertion. In no other way can be explained the occur¬ 
rence of sclerosis of these valves in young and middle-aged men whose occu¬ 
pations necessitate the overuse of the muscles. In the aortic segments it maj 
be only the valvular part of a general arterio-sclerosis. 

The frequency with which chronic endocarditis is met with may be gath¬ 
ered from the following figures: In the statistics, amounting to from 12,00C 
to If,000 autopsies, reported from Dresden, Wurzburg, and Prague the ]>cr 
centage ranged from four to nine. The relative frequency of involvement ot 
the various valves is thus given in the collected statistics of Parrot: The mitrn 
orifioe was involved in 621, the aortic in 380, the tricuspid in 46, and the pul 
monary in 11. This gives 67 instances in the right to 1,001 in the left heart 

Morbid Anatomy. — Vegetations in the form in which they occur in acute 
endocarditis are not present. In the early stage, which we have frequent oppnr 
tunities of seeing, the edge of the valve is a little thickened and perhaps pre 
sents a few small no dular jrominencns, which in some cases may represent th< 
healed vegetations of the acute process. In the aortic valves the tissdfrabou 
the corpora- Arantii is first affected, producing a slight thickening with ai 
increase in the size of the nodules. The substance of the valve may lose it 
translucency, and the only change noticeable be a grayish opacity and a sligh 
loss of its delicate tenuity. In the auriculo-ventricular valves these curl, 
changes sure seen just within the margin and here it is not uncommon to lb" 
swellings of a grayish-red, somewhat infiltrated appearance, almost identic 
with the similar structures on the intima of the aorta in arterio-sclerosh 
Even early there may be seen yellow or opaque-white subintimal fatty degeu 
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crated areas. As the sclerotic changes increase, the fibrous tissue contracts 
and produces thickening and deformity of the segment, the edges of which 
become round, curled, and incapable of that delicate apposition necessary for 
perfgfitnlosure. A sigmoid valve, for instance, may lx) narrowed one-fourth 
or even one-third across its face, the most extreme grade of insufficiency l>eing 
induced without anj^ special deformity and without any narrpwing of the 
arterial orifice. In the auriculo-ventricular segments a simple process of 
thickening and curling of the edges of the valves, inducing a failure to close 
without forming any obstruction to the normal course of the blood-flow, is less 
common. Still, we meet with instances at the mitral orifice, particularly in 
children, in which the edges of the valves arc curled and thickened, so that 
there is extreme insufficiency without any material narrowing of the orifice. 
More frequently, as the disease advances, the chorda* tendinous become thick¬ 
ened, first at the valvular ends and then along their course. The edges of 
the valves at their angles are gradually drawn together and there is a nar¬ 
rowing of the orifice, leading in the aorta to more or less stenosis and in the 
left auriculo-ventricular orifice—the two sites most frequently involved—to 
constriction. Finally, in the sclerotic and necrotic tissues lime salts are depos¬ 
ited and may even reach the deeper structures of the fibrous rings, so that the 
entire valve becomes a dense calcareous mass with scarcely a remnant, of nor¬ 
mal tissue. The chord® tendinous may gradually become shortened, greatly 
thickened, and in extreme cases the papillary muscles are implanted directly 
upon the sclerotic and deformed valve. The apices of the pupillury muscles 
usually show marked fibroid change. 

In all stages of the process the vegetations of simple endocarditis may 
be present, and the severer, ulcerative forms are very apt to attack these, 
sclerotic valves. 

Chronic mural endocarditis produces cicatricial-likc patches of a grayish- 
white appearance which are sometimes seen on the muscular trabeculas of 
the ventricle or in the auricles. It often occurs in association with myo¬ 
carditis. 

The endocarditis of the foetus is usually of the sclerotic form and in- 
Tolves the valves of the right more frequently than those of the left side. 

U. CHRONIC VALVULAR DISEASE. 

1. General Introduction. • 

Effect* of Valve lesion*. —The general influence on the work of the heart 
may be briefly stated as follows: The sclerosis induces insufficiency or stenosis, 
which%ay exist separately or in combination. The narrowing retards in a 
measure the normal outflow and the insufficiency permits the blood current 
to take an abnormal course. In both instances the effect is dilatation of a 
chamber. The result in the former case is an increase in the difficulty which 
the chamber has in expelling its contents through the narrow orifice; in the 
other, the overfilling of a chamber by blood flowing into it from an improper 
source, as, for instance, in mitral insufficiency, when the left auricle receives 
Mood both from the pulmonary veins and from the left ventricle. 

The cardiac mechanism is fully prepared to meet ordinary grades of 
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dilatation which constantly occur during sudden exertion. A man, for j n 
stance, at the end of a hundred-yard race has his right chambers greatly dilate 
and his reserve cardiac power worked to its full capacity. The slow progre* 
of the sclerotic changes brings about a gradual, not an abrupt, insufficiency 
and the moderate dilatation which follows is at first overcome by the exercis 
of the ordinary reserve strength of the heart muscle. Gradually a new facto; 
is introduced. The reserve power which is capable of meeting sudden cincr 
gencies in such a remarkable manner is unable to cope long with a permanen 
and perhaps increasing dilatation. More work has to be done and, in accord 
ance with definite physiological laws, more power is given by increase of tin 
muscles. The heart hypertrophies and the effect of the valve lesion become* 
as we say, compensated. The equilibrium of the circulation is in this wa; 
maintained. 

The nature of the process with which we have to deal is graphically illus 
trated in the accompanying diagram, from Martius. The perpendicular line 
in the figures represent the power of work of the heart. While the muscl 
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in the healthy heart (Diagram I) has at its disposal the maximal force, a 
it carries on its work under ordinary circumstances (when the body is at rest 
with the force a b. be is the reserve force by means of which the hea 
accommodates itself to greater exertion. 

If now there be a gross valvular lesion, the force required to do the ord 
nary work of the heart (at rest) becomes very much increased (Diagram II 
But in spite of this enormous call for force, insufficiency of the heart muse 
does not necessarily result, for the working force required is still within tl 
limits of the maximal power of the heart, a, 6, being less than a t c v Tl 
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moacld #nrnrua^atra itself to the, new conditions by making its reserve force 
nijdaJe. If nothing further occurred, however, this condition could not be 
permanently maintained, for there would lx: left over for emergencies only 
the small reserve force, 6, y. Even when at rest the heart would bo using con¬ 
tinuously almost its entire maximal force. Any slight exertion requiring more 
extra force than that represented by the small value ft, </ (say the effort required 
on walking or on going upstairs) would bring the heart, to the limit of its work¬ 
ing power, and palpitation and dyspnma would appear. Such a condition does 
noflast long. The working power of the heart gradually increases. More and 
more exertion can be borne without causing dyspmeu, for the heart hyper¬ 
trophies. Finally, a new, more or less permanent condition is attained, in that 
the hypertrophied heart possesses the maximal force, a , <■,. Owing to the 
increase in volume of the heart muscle, the total force of the heart is greater 
absolutely than that of the normal heart by the amount 1 / c,. It is, however, 
relatively less efficient, for its reserve force is much less than that of the healthy 
heart. Its capacity for accommodating itself to unusual calls upon it is accord¬ 
ingly permanently diminished. 

Turning now to the disturbances of compensation, it is to he distinctly 
borne in mind tfiat any heart, normal or diseased, can become insufficient 
whenever a call upoh it exceeds its maximal working capacity. The liability 
to such disturbance will depend, above all, upon the accommodation limits of 
the heart—the less the width of the latter, the easier will it lx* to go beyond the 
heart’s efficiency. A comparison of Diagrams I and II will immediately make 
it clear that the heart in valvular disease will much earlier become insufficient 
than the heart of a healthy individual. If the heart muscle is compelled to do 
maximal or nearly maximal work for a long time, it becomes exhausted. It is , 
obvious that the heart in valvular disease, on account of its small amount of re¬ 
serve force, has to do maximal or nearly maximal work far more frequently than 
does the normal heart. The power of the heart may become decreased to tho 
amount necessary simply to carry on the work of the heart when the body is 
at rest, or it may cease to lie sufficient even for this. Tho reserve force gained 
through the compensatory process may lie entirely lost (Diagram III). If 
the loss be only temporary, the exhausted heart muscle quickly recovering, 
the condition is spoken of as a “ disturbance of compensation.” The term 
“Iqss of compensation” is reserved for the condition in which the disturbance 
is continuous. 

The schema of Martius (Chart XXIT) will enable the student to under¬ 
stand the relation of the pathological phenomena to the normal cardiac cycle. 
The contraction of the ventricle takes an appreciable period of time, seven- 
hundredths of a second (a-b) to overcome the strong arterial pressure which 
keeps tile aortic (and pulmonary) doors tightly shut. This closure-time is the 
only brief period in the cycle in which both the auricnlo-ventricular valves and 
the semilunar valves are shut, the former as a result of the beginning of the 
systole, the latter until the intra-vent ricular has overcome the aortic pressure. 
With thin closure-time correspond the first sound and the heart lieat. In the 
second period of the ventricular systole the blood is driven into the arteries 
the‘expulsion-time (b-c )—and this corresponds with the lieginning of the 
aortic pulse. During this there may Ikj seen at the apex in a forcibly beating 
heart the “back stroke,” as Hope called it. Following the expulsion-time 
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there iB a brief period—waiting-time {c-d )—before the diastole begins. Clin! , 
cally the murmur of mitral insufficiency (A) coincides,,, jd any rate in its 
beginning^ with the closure-time, the murmur of aortic stenosis witib the 
expulsion-time. The semilunar valves close at the moment when the ventricles 
begin to relax (if) and with, this coincides the second sound. At the same 
moment the nuriculo-'ventricular valves open. The.murmur of aortic insuf. 



Olocor* of Opening of Cloeore of the BemHuiur 

the Jmrloulo- the Bemllunnr and Opening of the Aorioalo- 
rentrioalar Yalree ventricular Yalree 

Yalvee 

Chaet XXII.—Schematic Division or thk Phases or the Heart's Action fM astics). 

ficicncy (C) is hoard through the first part of the diastole, sometimes more, 
while the murmur of mitral stenosis ( D) corresponds with the latter part of 
the diastole of the ventricles and with the systole of the auricles (D). 

The incidence of valvular lesions may be gathered from the following 
figures compiled by Gillespie from the records of the Boyal Infirmary, Edin¬ 
burgh: Of 2,368 cases with cardiac lesions, valvular disease occurred in 80.8 
per cent; endocarditis and pericarditis in 6.3; myocardial lesions in 11.9 pet 
cent; 66.2 per cent of the cases were in males. 

2. Aobtio Inoompetency. 

Incompetency of the aortic valves arises either from inability of the val« 
segments to close an abnormally large orifice or more commonly from disoa* 
of the segments themselves. This best-defined and most easily recognized ol 
valvular lesione-was first carefully studied by Corrigan, whose name it some 
times bears. 

Etiology and Morbid Anatomy. —It is imore frequent in males than 11 
females, affecting ehiefly^ble-bodied, vigorous men at the middle period «' 
life. The ratio which it bears to other valve diseases has been various 
given as from 30 to 50 .per cent. 
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l Q*crf! ar^flve groups of oases: I. Those due to congenital malformation, 
particularly Ipsion of two of the cusps—most commonly those behind which 
the coronary arteries are given off. It is probable that an aortic orifice 
may* be competent with this bicuspid state of the valves, but a great dan¬ 
ger is the liability of these malformed segments to sclerotic endocarditis. 
Of 17 cases which I liave reported all presented sclerotic changes, and the 
majority of them had, during life, the clinical features of chronic heart- 
disease. 

II. The endocarditic group. Endocarditis may produce an acute insuffi¬ 
ciency by ulceration and destruction of the valves; in one case the aortic 
valves were completely eroded away. The valvulitis of rheumatism and of 
the fevers, while more rarely aortic, is common enough in children, and 
the insufficiency is caused by nodular excrescences at the margins or in the 
valves, which may ultimately become calcified; more often it induces a 
slow sclerosis of the valves with adhesions, causing also some degree of 
narrowing. 

III. The arteriosclerotic group. By fur the most frequent cause of in¬ 
sufficiency is a slow, progressive sclerosis of the segments, resulting in a 
curling of the edges, which lessens the working surface of. the valve. Most 
frequent in'strong, able-bodied men, there are three main factors in its pro¬ 
duction : Eirst, strain —not a sudden, forcible strain, but a persistent increase 
of the normal tension to which the segments arc subject during the diastole 
of the ventricle. Of circumstances increasing this tension, repeated and exces¬ 
sive use of the muscles is perhaps the most important. So often is this form 
of heart-disease found in persons devoted to athletics tliat it is sometimes 
called the “ athlete’s, heart.” Secondly, alcohol, the action of which is prob J 
ably direct as a poison to the vessel wall and not, as we have supposed here¬ 
tofore, in keeping up a high blood pressure. Thirdly, syphilis, which may 
be only one of several elements in inducing early arterial change, an added 
facto* to the wear and tear of the tubing. 

There is a small group, usually in young men, in which syphilis causes a 
localized arterio-sclerosis at the*root of the aorta, either involving the valves 
thetnselves or more frequently causing dilatation of the aortic ring with rela¬ 
tive insufficiency. The endarteritis may be singularly localized, even annular, 
sometimes patchy. It may be difficult or impossible from the lesion itself to 
determine the syphilitic nature; the youth of the patient, the peculiar local¬ 
ization, the history of syphilis, and the existence of syphilitic lesions elsewhere, 
may render the diagnosis tolerably certain. I am in the habit of enforcing 
upon my students the etiological lesson of this type of aortic insufficiency 
by a reference to Bacchus and Vulcan, at whose shrines a majority of patients 
with aortic insufficiency have worshipped, and not a few at those of Mars 
and Venus. 

The condition of the valves is such as has already been described in 
chfbnic endocarditis. It may be noted, however, how slight a grade of curl- 
rng may produce serious incompctency. Associated with the valve disease is, 
in a majority of cases, a more or less advanced arterio-sclerosis of the arch 
the aorta, one serious effect of which may be a narrowing of the orifices of 
the coronary arteries. The sclerotic changes are often combined with athe¬ 
roma, either in a fatty or calcareous stage. This may exist at the attached 
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margin of the valves without inducing insufficiency. In other instances insuf¬ 
ficiency may result from a calcified spike projecting from the aortic attach¬ 
ment into the body of the valve, and so preventing its proper closure. Some 
writers (Peter) have laid great stress upon the extension of the endarteritis 
to the valve, and would separate the instances of this, kind from those of 
simple valvular endocarditis. Anatomically one can usually recognize the 
arterio-sclerotic variety by the smooth surface, the rounded edges, and the 
absence of excrescences. 

IV. Insufficiency may be induced by rupture of a segment —a very rare 
event in healthy valves, but not uncommon in diseaso, either from excessive 
effort during heavy lifting or from the ordinary endarterial strain on a valve 
eroded and weakened by ulcerative endocarditis. 

V. Relative insufficiency, due to djlatation of the aortic ring and adjacent 
arch, is not very infrequent. It occurs in extensive arterial sclerosis of the 
ascending portion of the arch with great dilatation just above the valves. 
The valve segments arc usually involved with the arterial coats, but the changes 
in them may be very slight. In aneurism just above the aortic ring, relative 
insufficiency of the valve may be present. 

It would appear from the careful measurements of Beneke that the aortic 
orifice, which at birth is 20 mm., increases gradually with the growth of the 
heart until at one-and-twenty it is about 60 mm. At this it remains until the 
age of. forty, beyond which dale there is a gradual increase in the size up 
to the age of eighty, when it may reach from 68 to 70 mm. There is thus 
at the very period of life in which sclerosis of the valve is most common a 
physiological tendency toward the production of a state of relative insuf¬ 
ficiency. 

The insufficiency may be combined with various grades of narrowing, par¬ 
ticularly in the endocarditic group. In a majority of the cases of the arterio¬ 
sclerotic form there is no stenosis. On the other hand, aortic stenosis almost 
without exception is associated with some grade, however slight, of regur¬ 
gitation. 

Effects. —The direct effect of aortic insufficiency is the regurgitation of 
blood from the artery into the ventricle, causing an overdistention of the 
cavity and a reduction of the blood column; that is, a relative anaemia in the 
arterial tree. The amount returning varies with the size of the opening. The 
double blood-flow into the left ventricle causes dilatation .of the chamber, and 
finally (lvnertrop hv. the grade depending upon the lesion. In this way the 
valve defect is compensated, and as with each ventricular systole a larger 
amount of blood is propelled into the arterial system, the regurgitation of a 
certain amount during diastole does not, for a time at least, seriously impair 
the nutrition of the peripheral parts. For a time at least there is little or 
no resistance offered to the blood-flow from the auricle—the ventricle accom¬ 
modates itself readily to the extra amount, and there is no disturbance in the 
lesser circulation. In acute cases, on the other hand, with rapid destruction 
of the segments, there may be the most intense dyspnoea and even profuse 
haemoptysis. In this lesion dilatation and hypertrophy reach their most ex¬ 
treme limit The heaviest hearts on record are described in connection with 
this affection. The so-called bovine heart, cor bovinum, may weigh 36 or 40 
ounces, or even, as in a case of Dulles’s, 48 ounc&s. The dilatation is usually 
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ixtftalB and is in marked contrast to the condition of (lie chandler in cases of 
Are aortic stenosis. The papillary muscles may lie greatly flattened. ’■'The 
nitral valves are usually not seriously affected, though the edges may present 
slight sclerosis, and there is often relative incompetency, owing to distention 
>f the mitral ring. Dilatation and hypertrophy of the left auricle are com* 
non, and secondary enlargement of the righto heart occurs in all eases of 
long standing. In the arterio-selerotie group there is an ever present pos¬ 
sibility of narrowing of the orifices of the coronary arteries or an extension of 
the sclerosis to their branches, leading to fibroid myocarditis, in the endo- 
jarditis cases, particularly those following rheumatism, the intima is jierfectly 
smooth, and the arch with its main branches not dilated. A normal aorta may 
be found post mortem when during life there have been the most character* 
istic signs of enlargement of the arch and of dilatation of the innominate and 
right carotid. The so-called dynamic dilatation of the arch is best seen in 
these cases. A young girl, whose ease has been reported as one of aneurism, 
had forcible pulsation and a tumor which could Ik; grasped above the sternum 
—post mortem the innominate artery did not admit the little linger and tho 
arch was not dilated! 

Although the coronary arteries, as shown by Martin and Sedgwick, are 
filled during the ventricular systole, tho circulation in them must lie embar¬ 
rassed in aortic incompetency. They must miss the effect, of the blond-pressure 
in the sinuses of Valsalva during the elastic recoil of the arteries, which surely 
aids in keeping the coronary vessels full. The arteries of the body usually 
present more or less sclerosis consequent upon the strain which they undergo 
during the forcible ventricular systole. 

Symptoms. —The condition is often discovered accidentally in persons who § 
have not presented any features of cardiac disease. 

Headache, dizziness, flashes of light, and a feeling of faintness on rising 
quickly are among the earliest symptoms, l’ulpitalion and cardiac distress on 
slight exertion are common. Long before any signs of failing compensation 
pain may become a marked and troublesome feature. It is extremely variablo 
in its manifestations. It may be of a dull, aching character confined to tho 
prsecordia. More frequently, however, it is sharp and radiating, and is trans¬ 
mitted up the neck and down the arms, particularly the left. Attacks of true 
angina pectoris are more frequent, in this than in any other valvular disease. 
Anaemia is also common, much more so than in aortic stenosis or in mitral 
affections. 

As compensation fails more serious symptoms are shortness of breath 
and oedema of the feet. The attacks of dyspnoea arc liable to come on at 
night, and the patient has to sleep with his head high or even in a chair. 
Cyanosis is rare. It is most commonly due to complicating valve disease, or 
it is stated that it may result from bulging of the septum ventriculorum and 
encroachment upon the right ventricle.' Of respiratory symptoms cough is com¬ 
mon, due to the congestion of the lungs or (edema. > ,J hemoptysis is less fre¬ 
quent than in mitral disease. I have reported a case in which it was profuse 
and believed to be due to tuberculosis of the lungs, inasmuch as the patient was 
admitted in a state of emaciation and profound exhaustion/' General dropsy 
is not common, but oedema of the feet may occur early and is sometimes dne 
to the anaemia, sometimes to the venous stasis, at times to both. Unless there 
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is coexisting disease of the mitral valve, it is rare in aortic incompeiency lor 
the patient to die with general anasarca. /^Sudden death is frequent; more 
so in this than in other valvular diseases. As compensation fails the patient 
takes to bed and/plight iTTopnbir.fAvpr associated naiudiy-with -a ..recurring 
endocarditis, is not uncommon toward the close# Embolic symptoms are not 
inf^equent-o-pain in the splenic, region with enlargement of the organ/hsema- 
turia, and in some#cases paralysis. /Distressing dreams and“disturbed sleep 
are more common in this than in other forms of valvular disease. 

Mental symptoms are often seen with this lesion; toward the dose there 
te may be delirium, hallucinations, and morbid impulses. It is important to bear 
this in mjnd^for patients occasionally display suicidal tendencies. I have 
twice had patients throw themselves from a window of the ward. 

Physical Signs.— Inspection' shows a wide and forcible area of cardiac 
impulso-with the apex beat in the sixth or seventh interspace, and perhaps 
as far out as the anterior axillary line. ? In young subjects the pwecordia 
may bulge. There may be slight i visible pulsation in the second right inter¬ 
space, or, in some acute cases of insufficiency or ulcerative endocarditis, a 
couple of inches from the sternal margin. In very slight insufficiency there 
may be little or no enlargement to be determined clinically. On palpation a 
thrill, diastolic in time, is occasionally felt, but is not common. The impulse 
is usually strong and heaving, unless in conditions of extreme dilatation, when 
it is wavy and indefinite. Occasionally two or-three interspaces between the 
'-- nipple line and sternum will be depressed wityi the systole as the result of 
atmospheric .pressure. Eemmion shows a greater increase in the area of 
heart dulness than is found in any other valvular lesion. It extends chiefly 
, downward and to the left. 

Auscultalion.-tA murmur is heard during the diastole of the ventricles 
at the base of the heart and propagated down the sternum. It may be feeble 
or inaudible at the aortic cartilago, and is usually heard best at midstcrmim 
opposite the third costal cartilage or along the left border of the sternum 
as low as the ensiform cartilage. It is usually soft, blowing in quality, and 
is prolonged, or “ long drawn,” as the phrase is. It is produced by the reflux 
of blood into theL.ventricle. In some eases it is loudly transmitted to the 
axilla at the level of the fourth interspace, not by way of the apex. The 
second sound may be well heard or it may be replaced by the murmur, or 
with a dilated and calcified arch the second sound may have a ringing metallic 
or booming quality, and the diastolic murmur is well heard, or even loudest, 
over the manubrium. • 

The first sound may be clear at the base; more commlhly there is a soft, 
short, systolic murmur. In the artcrio-sclerotic group the systolic bruit is, a- 
a rule, short and soft, while in the endocarditic group, in which the valve seg¬ 
ments are united and often covered with calcified vegetations and excrescence-, 
the systolic murmur is rough and may be accompanied by a thrill. 

At the apex, or toward it, the diastolic murmur may be faintly heard propa¬ 
gated from the base. With full compensation the first sound is usually clear 
at the apex; with dilatation there is a loud systolic murmur of relative mitral 
insufficiency, which may disappear under observation as the dilatation lessen.-. 

A second murmur at the apex, probably produced at the mitral orifice, 
is not uncommon. Attention was called to this by the late Austin Flint, 
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and Ue mwmur usually goes by his name. It is of a rumbling, echoing 
character, occumng m the middle or latter part of diastole, usually pi 
systolic in time, and limited to the apex region. It is similar to, though 
Iras intense than, the louder presystolic murmurs of mitral stenosis, and is 
often associated with a palpable thrill. It ,s probably caused by the imping- 
mg of the regurgitant current from the aortic orifice on the large, anterior 
flap of the mitral valve, so as to cause interference with the entrance or blood 
at the time of auricular contraction. The condition is thus essentially the 
same as in a moderate mitral stenosis. This late diastolic criming or rum- 
bling murmur is present in about 1mlf of the cases of uncomplicated aortic 
insufficiency (ihayer). It is very variable, disiip|K-aring mid reapiiearing 
agmn without apparent cause. The sharp, valvular first sound ami abrupt 
systolic shock, so common in true mitral stenosis, are rarely present, while tho 
pulse is characteristic of uncomplicated aortic insufficiency. 

Arteries .—The examination of (lie arteries in aorl ic insufficiency is of great, 
value. Visible pulsation is more commonly seen in the |ieriplicral vessels in 
this than in any other condition. I lie carotids mav be seen to throb forcibly, 
the temporals to dilate, and the braelnals and radials to expand with each 
heart-beat. With the ophthalmoscope the retinal arieries arc seen to pulsate. 
Not only is the pulsation undent, hut the characteristic, jerking quality is 
apparent. In the throat the throbbing carotids may lead to thu diagnosis of 
aneurism. In many eases the pulsation can lie seen in the suprasternal notch, 
and prominent, forcibly throbbing vessels beneath the right stemo-imistoid 
muscle. Tho abdominal aorta may lift the epigastrium with each systole. T 
be mentioned with this is the capillary pulse, met very often in tho aortii 
insufficiency, and beat seen in the Jiugcr-nails or by drawing a line ii|K>n till 
f orehea d^ when the margin of hyperiemia on cither side alternately blushes and 
pales. In extreme grades the face or the hand may blush visibly at each 
systole. It is met witli also in profound umcniiii, occasionally in neurasthenia, 
and in health in conditions of great relaxation of thu peripheral arteries. Pul¬ 
sation may also be present in the peripheral veins. On palpation tho character¬ 
istic water-hammer or Corrigan pulse is felt. In tlu; majority of instances the 
pulse wave strikes the linger forcibly with a quick jerking impulse, and imme¬ 
diately recedes or collapses. The characters of this arc sometimes bent appre¬ 
ciated by grasping the arm above the wrist and bolding it up. Moreover, the 
pulse of aortic regurgitation is usually retarded or delayed—i. o., there is an 
appreciable interval between the I mat of the heart and tho pulsation in tho 
radial artery, which varies according to the extent of the incompetence. Occa¬ 
sionally in the # ro tid artery the second sound is distinctly audible when absent 
at the aortic cartilage. Indeed, according to Broadbent. it is at the carotid 
that we must listen for the second aortic sound, for when heard it indicates that 
the regurgitation is small in amount, and is consequently a very favorable 
prognostic element. In the larger arteries a systolic thud or shock may lie 
heard and sometimes a double murmur, as pointed out by I hiroziqz . The sys¬ 
tolic pressure is high and the diastolic much decreasaCThe sphygmo- 
graphic tracing is very characteristic. The high ascent, the sharp top, the 
quick-drop in which the dicrotic notch and wave are very slightly markedt 

Aortic-insufficiency may for years lie fully compensated. Persons do not 
necessarily suffer any inconvenience, and the condition is often found accident- 
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ally. So long as the hypertrophy just equalizes the valvular defect there may 
be no symptoms and the individual may even take moderately heavy exercise 
without experiencing sensations of distress about the heart The eaafiS-wbich 
last tho .longest are those in which the insufficiency follows endocarditis and is 
not a part of a general arterio-sclerosis. The age of the patient, too, at the 
time of onset, is a most important consideration, as in youth the lesion is 
not often from sclerosis, and the coronary arteries are unaffected. Coexistent 
lesions of the mitral valves tend early to disturb the compensation. Pure 
aortic insufficiency is consistent with years of average health and with a 
tolerably active life. 

With the onset of myocardial changes, with increasing degeneration of 
the arteries, particularly with a progressive sclerosis of the arch and involve¬ 
ment of the orifices of the coronary arteries, the compensation becomes dis¬ 
turbed. In advanced cases the changes about the aortic ring may be asso¬ 
ciated with alterations in the cardiac nerves and ganglia, and so introduce an 
important factor. 

3. Aobtio Stenosis. 

Narrowing or stricture of the aortic orifice is not nearly so common as 
insufficiency. The two conditions, as already stated, may occur together, how¬ 
ever, and probably in almost every case of stenosis there is some leakage. 

Etiology and Morbid Anatomy. —In the milder grades there is adhesion 
between the segments, which are so stiffened that during systole they can not 
be pressed back against the aortic wall. The process of cohesion between the 
segments may go on without great thickening, and produce a condition in 
which the orifice is guarded by a comparatively thin membrane, on the aortic 
face of which may be seen the primitive raphes separating the sinuses of 
Yalsalva. In some instances •this membrane is so thin and presents so few 
trace? of atheromatous or sclerotic changes that the condition looks as if it 
had originated during foetal life. More commonly the valve segments are 
thickened and rigid, and have a cartilaginous hardness. In advanced cases 
they may be represented by stiff, calcified massos obstructing the orifice, 
^through which a circular or slit-like passage can be seen. The older the 
patient the more likely it is that the valves will be rigid and calcified. 

We may speak of a relative atenosis of the aortic orifice when with normal 
valves and ring the aorta immediately beyond is greatly dilated. A stenosis 
due to involvement of the aortic ring in sclerotic and calcareous changes with¬ 
out lesion of the valves is referred to by some authors. I have never met with 
an instance of this kind. A subvalvular stenosis, the result of endocarditis 
in the mitro-sigmoidean sinus, usually occurs as the result of foetal endocar¬ 
ditis. In comparison with aortic insufficiency, stenosis is a rare disease. It 
is usually pint w ith at a more advanced period of life than insufficiency, and 
the most typical cases of it are found associated with extensive calcareous 
changes in the arterial system in old men. ^ 4 

Owing to the impeded blood-flow the ventricle has to work against an 
increased resistance and its walls bec ome hypertrophie d, usually at first with 
little or no dilatation . We see in this condition the most typical instances of 
what is Sled concentric hypertrophy, in which, without much, if any, en¬ 
largement of the cavity, the vails arc greatly thickened, in contradistinction 
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to the so-called eqcfiatlic hypertrophy, in which, with the increase in the thick¬ 
ness the walls, the chamber itself is great I v dilated. The systole is pro¬ 
longed, even as much as twenty-five per cent. There may Is- no changes in 
the other cardiac cavities if compensation is well maintained; hut with its 
failure come dilatation, impeded auricular discharge, pulmonary congestion, 
and increased work for the right heart. The arterial changes are. as a rule, 
not so marked as in aortic insufficiency, for the walls have not to withstand 
the impulse of a greatly increased blood-wave with each systole. On the con¬ 
trary, the amount of blood propelled through the. narrow orifice may lie smaller 
than normal, though when compensation is fully established the pulse-wave 
may be, of medium volume. 

Symptoms. — Physical Sioxs. — Inspection may fail to reveal any area 
of cardiac impulse. Particularly is this the case in old men with rigid chest 
walls and large emphysematous lungs. Under these circumstances there may 
be a high grade of hypertrophy without any visible impulse. _ l-lvcn when the 
apex beat is visible, it may he, as Traubo pointed out. feeble and ijuliJijjile. 
In many cases the apex is seen displaced downward and outward, and the 
impulse looks strong and forcible. 

Ealpation reveals in many cases a thrill at the base of the heart of maxi¬ 
mum force in the aortic region. With no other condition do we meet with 
thrills of gTcaferlnfensity. The apex beat may not lie palpable under the 
conditions above mentioned, or there may be a slow, heaving, forcible impulse. 

Permission never gives the same wide area of dulncss as in aortic insuf¬ 
ficiency. The extent of it dejiemls largely on the state of the lungs, whether 
emphysematous or not. 

Auscultation .—A rough systolic murmur, of maximum intensity ut the* 
aortic cartilage, and propagated into the great vessels, is the most constant 
physical sign in aortic stenosis. One of the last lessons learned by the student 
of physical diagnosis is to recognize that the systolic murmur at the aortic area 
does not necessarily mean obstruction at the orifice.! Roughening of the vnlvqsj 
or of the intima of the aorta, and hiemic states are much more frequent causes. 
In aortic stenosis the murmur often 1ms a much harsher quality, is louder, 
and is more frequently musical than in the conditions just mentionod. When 
compensation fails and the ventricle is dilated and feeble, the murmur may bo 
soft and distant. The second sound is rarely heard at the uortic cartilage, 
owing to the thickening and stiffness of the valve. A diastolic murmur is not 
uncommon, but in many cases it can not be heard. Occasionally, as noted by 
W. H. Dickinson, there is a musical murmur of greatest, intensity in the region 
of the apex, due probably to a slight regurgitation at high pressure through 
the mitral valves. The pulse in pure aortic stenosis is small, usually of good 
tension, well sustained, regular, and perhaps slower than normal. 

The condition may lie Intent for an indefinite period, as long as tlm 
hypertrophy is maintained. Early symptoms are those due to defective blood- 
supply'to the brain, dizziness, and fainting. Palpitation, pain about the 
heart, and anginal Symptoms are not so marked as in insufficiency. With 
degeneration of the heart-muscle and dilatation relative insufficiency of the 
mitral valve is established, and the patient may present all the features of 
engorgement in the lesser and systemic circulations, with dyspnoea, cough, 
rusty expectoration, and the signs of anasarca in the lower part of the body. 
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Many of the cases in old people, without presenting any dropsy, have symp¬ 
toms pointing rather to general arterial disease. Cljeyne-Stokcs breathing is 
not uncommon with or without signs of uremia. 

Diagnosis.— With an extremely rough or musical murmur of maximum 
intensity at the aortic region and signs of hypertrophy of the left ventricle, a 
thrill, and especially a liard, slow pulse of moderate volume and fairly good 
tension, which in a sphygroographic tracing gives a curve of slow rise, a 
broad, well-sustained summit and slow decline,.a diagnosis of aortic stenosis 
can be made with some degree of certainty, particularly if the subject is an 
old man. Mistakes are common, however, and |a roughened or calcified valve 
segment, or, in some instances, a ver/^roughened and prominent calcified 
plate in the aorta, and;bypert rophy associated with renal disease, may produce 
similar symptoms. SSldom is there difficulty in distinguishing'thetfnlirmur 
due to amcmia, since it is rarely so intense and is not associated with thrill 
or with marked hypertrophy of the left ventricle, yin aortic insufficiency a 
systolic murmur is usually present, but has neither the intensity nor the 
musical quality, nor is it accompanied with a thrill. With roughening and 
dilatation of the ascending aorta the murmur may be very harsh or musical; 
but the existence of a second sound, accentuated and ringing in quality, is 
usually sufficient to differentiate this condition. 

4. Mitkal Incompetency. 

Etiology.—Insufficiency of the mitral valve ensues: (a) From changes in 
the segments whereby they are contracted and shortened., usually combined 
with changes in the chord® tendine®, or with more or less narrowing of the 
.^orifice. (6) As a result of changes in the muscular walls of the ventricle, 
either dilatation, so that the valve segments fail to close an enlarged orifice, 
or changes in the muscular substance, so that the segments are imperfectly 
eoapted during the systole—muscular incompetency. The common lesions 
producing insufficiency result from endocarditis, which causes a gradual thick¬ 
ening at the edges of the valves, contraction of the chord® tendine®, and 
union of the edges of the segments, so that in a majority of the instances there 
is not only insufficiency, but some grade of narrowing as well. Except in 
children, we rarely see the mitral leaflets curled and puckered without narrow¬ 
ing of the orifice. Calcareous plates at the base of the valve may prevent 
perfect closure of one of the segments. In long-standing cases the entire 
mitral structures are converted into a firm calcareous ring. From this val¬ 
vular insufficiency the other condition of muscular incompetency must be care¬ 
fully distinguished. It is met with in all conditions of extreme dilatation of 
the left ventricle, and also in weakening of the muscles in prolonged fevers 
and in anemia. 

* Morbid Anatomy. —The effects of incompetency of the mitral segment 
upon the heart and circulation are as follows: The imperfect closure allows 

a certain amount of blood to regurgitate from the ventricle into the auricle, 
so that at the end of auricular diastole this chamber Contains not only the 
blood which it has received from the lungs, but also that which has regur¬ 
gitated from tha left ventricle. This necessitates dilatation? and, as increased 
■’Vfrork is thrown upon it in expelling the augmented contents, hypertrophy 
*aa welL 
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M Witt each systole of the left auricle a larger volume of Mood is forced 
trophied ^ Tentr,C e ’ whlch also dllatw 1,11,1 subsequently becomes hyper- 


' la ® o c tte left auricle, as blood is regurgitated into 
it from the left ventricle, the pulmonary veins are less readily emptied. In 
consequence the right ventricle expels its contents less freely, amt in turn 
becomes dilated and hypertrophied. 

(A Finally, the right auricle also is involved, its chandler is enlarged, and 
its walls are increased in thickness. 


The eff ect u P on the pulmonary vessels is lo produce dilatation both 
of the arteries and veins often in long-standing eases, atheromatous changes; 
the capillaries are distended, and ultimately the condition of brown induration 
is produced. Perfect compensation may he effected, chielly through the hy|>er- 
trophy of both ventricles, and the effect upon the peripheral circulation may 
not be manifested for years, as a normal volume of blood is disebargixl from 
the left heart at each systole. The time comes, however, when, owing either 
to increase in the grade of the incom]K‘tcncy or lo failure of Hie compensation, 
tho left ventricle is unable to send out its normal volume into the aorta. 
Then there is overfilling of the left auricle, engorgement in the lesser cir» 
eulation, embarrassed action of the right heart, and rouges)ion in the sys¬ 
temic veins. For years this somewhat, congested condition may he limited to 
the lesser circulation, hut finally the right auricle becomes dilated, the tri¬ 
cuspid valves incompetent, and the systemic veins are engorged. This grad¬ 
ually leads to the condition of cyanotic induration in the viscera and, when 
extreme, to dropsical effusion. 

Muscular ineompeteney, due to impaired milnlion of the mitral and papil¬ 
lary muscles, is rarely followed by such perfccl compensation. There may ho 
in acute destruction of Hie aortic segments an acute dilatation of Hie left 


ventricle with relative ineompeteney of Hie mitral segments, great dilatation 
of the left auricle, and intense engorgement of llie lungs, under which circum¬ 
stances profuse luemorrliage may result. In Hie-e eases there is little chance 
for the establishment of compensation. In eases of hypertrophy and dilatation 
of the heart, without valvular lesions, hut associated with heavy work and 
alcohol, the insufficiency of the mitral valve may he extreme ami lead lo great 
pulmonary congestion, engorgement, of the systemic veins, and a condition 
of cardiac dropsy, which can not lie distinguished by any feature from that 
of mitral ineompeteney duo to lesion of tho valve itself. In chronic It right’s 
disease the hypertrophy of the left ventricle may gradually fail, leading, in the 
later stages, to relative insufficiency of the mitral valve, and the production 
of a condition of pulmonary and systemic congestion, similar to that induced 
by the most extreme grade of lesion of the valve itself. Adherent pericardium, 
especially in children, may load to like results. 

Symptom!. —During the development of the lesion, unless (lie incom- 
petency comes on acutely in consequence of rupture of the valve segment or of 
ulceration, the’compensatory changes go hand in hand with the defect, and 
there are no subjective symptoms. So, also, in the stage of perfect compen¬ 
sation, there may be the most extreme grade of mitral insufficiency with enor¬ 
mous hypertrophy of the heart, yet the patient may not lie aware of the exist¬ 
ence of heart trouble, and may suffer no inconvenience except perhaps a little 
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shortness of breath on exertion or on going upstairs. It is only whaoirom any 
cause the compensation has not been perfectly effected* or, having been so, 
is broken abruptly or gradually, that the patients begin to be troubled. The 
symptoms may be divided into two groups: 

JA The minor manifestations while compensation is still good. Pa¬ 
tients with extreme incompetency often have a congested appearance of 
the face, the lips and cars have a bluish tint, and the venules on the checks 
may bo enlarged—signs in many cases very suggestive. In long-standing cases, 
particularly in children, the Angers may be clubbed, and there is shortness 
of breath on exertion. This is one of the most constant features in mitral 
insufficiency, and may exist for years, even when the compensation is perfect. 
Owing to the somewhat congested condition of the lungs these patients have 
a tendency to attacks of bronchitis or haemoptysis. There may also be palpi¬ 
tation of the heart. As a rule, however, in well-balanced lesions in adults, 
this period of full compensation or latent stage is not associated with symp¬ 
toms which call the attention to an affection of the heart, and with care the 
patient may reach old age in comparative comfort without being compelled 
to curtail seriously his pleasures or his work. 

(14-Sooner or later comes a period of disturbed or broken compensation, 
in which the most intense symptoms are those of venous engorgement. There 
are palpitation, weak, irregular action of tho heart, and signs of dilatation. 
Dyspnoea is an especial feature, and there may be cough. A distressing symp¬ 
tom is the cardiac “ sleep-start,” in which, just as the patient falls asleep, he 
wakes gasping and feeling as if tho heart were stopping. There is usually p 
slight cyanosis, and even a jaundiced tint to the skin. The'most marked 
symptoms, however, are those of venous stasis. The overfilling of the pul¬ 
monary vessels accounts in part for the dyspnoea. There is cough, often with 
bloody or watery expectoration, and the alveolar epithelium containing brown 
pigment-grains is abundant. Dropsical effusion usually sets in, beginning in 
thfl_|se,l and extending to the body and the serous sacs. Right-sided hydro¬ 
thorax may recur and require repeated tapping. The urine is usually scanty 
and albuminous, and contains tube-casts and sometimes blood-corpuscles. With 
judicious treatment the compensation may be restored and all the serious symp¬ 
toms may pass away. Patients usually have recurring attacks of this kind, 
and die of a general dropsy; or there is progressive dilatation of the heart, 
and death from asystole. Sudden death in these cases is rare. Some cases of 
mitral disease—stenosis and insufficiency—reach what may be called the hepatic 
stage, when all the symptoms are due to the secondary changes in the liver. 

Physical Signs. — Inspection. — In children the prsecordia may bulge and 
there may be a large area of visible pulsation. The apex beat is to the-left 
of the nipple, in some cases in the sixth interspace, in the anterior axillan 
line. A localized right ventricle impulse may sometimes be seen below the 
right costal border in the parstcrnal line. There may be a wavy impulse in 
the cervical veins which are often full, particularly when the patient is 
recumbent. 

Palpation .—A thrill is rare; when jresent it is felt at the apex, often in 
a limited area. The force of tho impulse may dependTorgely upon the stage 
in which the case is examined. In lull compensation it is forciblaaad heav¬ 
ing ; . w hen j fl flkhirhed r usually wavy and feeble. 
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BetCUtsion. The dulness is increased, particularly in n lateral direction. 
There is no disease of the valves which produces, in long-standing cases a 
more extensive transverse area of heart dulncss. It does not extend so much 
upward along the left margin of the sternum as beyond the rigid margin and 
to the left of the nipple line. 

Auscultation. At the apex there is a systolic murmur u't mdi wholly or . 
partly obliterat es the first sound. It is loudest here, and has a blowing, some- 
times musical Character, particularly toward the latter part. The murmur is 
transmitted to the axilla and may he heard at the hack, in some instances 
over the entire chest. There are cast's in which, as |xiinlcd out by Nnniivn, 
the murmur is heard best along the left border of the sternum. Usually in 
diastole at the apex the loudly transmitted second sound mav he heard. Occa¬ 
sionally there is also a soft, sometim es a rough or rumbling preaystolie luur-. 
mur. As a rule, in cases of extreme mitral insufficiency from valvular lesion 
with great hypertrophy of both ventricles, there is heard only a loud blowing 
murmur during systole. A murmur of mitral insulliciencv may vary a great 
deal according to the posiiion of the patient. It may he present in the recum¬ 
bent and absent in the erect posture. In cases of dilatation, particularly when 
dropsy is present, there may be heard at the ensiform cartilage and in the 
lower sternal region a soft systolic murmur due to tricuspid regurgitation. An 
important sign on auscultation is the accentuated pulmonary second sound. 
This is heard to the left of the sternum in the second interspace, or over the 
third left costal cartilage. 

The pulse in mitral insufficiency, during the period of full compensation, 
may be full and regular, often of low tension. Usually with the first, onset 
of the symptoms the pulse becomes irregular, a feature which then dominates 
the case throughout. There may be no two beats of eipml force or volume. 
Often after the disappearance of the symptoms of failure of compensation the 
irregularity of the pulse persists. 

The three important physical signs then of mitral regurgitation arc: (a) 
Systolic murmur of maximum intensity at the apex, which is propagated to 
the axilla and heard at the angle of the scapula; (b) accentuation of the pul¬ 
monary second sound; (c) evidence of enlargement of the heart, particu¬ 
larly the increase in the transverse diameter, due to hypertrophy of both right 
and left ventricles. 

Diagnosis. —There is rarely any difficulty in the diagnosis of mitral insuf¬ 
ficiency. The physical signs just referred to arc quite characteristic and 
distinctive. Two points are to be borne in mind. First, a murmur, systolic 
in character, and of maximum intensity at the apex, and propagated even to 
the axilla, does not necessarily indicate incompctcncy of the mitral valve. 
There is heard in this region a large group of what are termed accidental 
murmurs, the precise nature of which is still doubtful. They are probably 
formed, however, in the ventricle, and are not associated with hypertrophy, 
or accentuation of pulmonary second sound. . . 

' Second, it is not always possible to say whether the insufficiency is due 
to lesion of the valve segment or to dilatation of the mitral ring and re a- 
tive incompetency. Here neither the character of the murmur the propa¬ 
gation, the accentuation of the pulmonary second sound nor the hypertrophy 
assists in the differentiation. Tbfe history is sometimes of greater value iff this 
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matter than the physical examination. The cases most likely ti( lead to error 
are those of the so-called idiopathic dilatation, and. hypertrophy©! the heart 
(in which the systolic murmur may be of the greatest intensity), and the 
instances of arterio-sclerosis with dilated heart. Bfllfr»Ha«and others, however, 
maintain that organic disease of the mitral leaflets' sufficient to produce incom¬ 
petency is always accompanied with a certain degree of narrowing of the ori¬ 
fice, so that the only unequivocal proof of the actual disease of the mitral valve 
•is the presence of a presystolic murmur. 

5. Mitbal Stenosis. 

Etiology.—Narrowing of the mitral orifice is usually, the result of valvular 
endocarditis occurring in the earlier years of life; very rarely it is congenital. 
It is very much more common in women than in men —in .63 of 80 cases noted 
by Duckworth, while in 4,791 autopsies at Guy’s Hospital during ten years 
there were 196 cases, of which 107 were females and 89 males (Samways). 
This is not easy to explain, but there are at least two factors to be considered. 
Rheumatism prevails more in girls than in boys and, as is well known, endo¬ 
carditis of the mitral valve is more common in rheumatism. Chorea, also, as 
suggested by Barlow, has an important influence, occurring more frequently 
in girls and being often associated with endocarditis. Of 140 cases of chorea 
which I examined at a period more than two years subsequent to the attack, 
73 had signs of organic heart-disease, among which were 24 instances with the 
physical sign* of mitral stenosis. Anaemia and chlorosis, which are prevalent 
in girls, have been regarded as possible factors. In a surprising number of 
cases no recognizable etiological factor can be discovered. This has been re¬ 
garded by some writers as favoring the view that many cases are of congenital 
origin; but it is not improbable that with any of the febrile affections of child¬ 
hood endocarditis may be associated. Whooping-cough, too, with its terrible 
strain on the heart-valves, may be accountable for certain cases. Congenital 
affections of the mitral valve arc notoriously rare. While met with at all 
ages, stenosis is certainly more frequent in young persons. 

Morbid Anatomy.—With the stenosis there is always some incompetency. 
The narrowing results from thickening and contraction of the tissues of the 
ring, of the valve segments, and of the chorda; tendinea;. The condition varies 
a good deal according to the amount of atheromatous change. In many cases 
the curtains are so welded together and the whole valvular region so thickened 
that the orifice is reduced to a mere chink—Corrigan’s button-hole contraction. 
In other cases the curtains are not much thickened, but narrowing has resulted 
from gradual adhesion at the edges, and thickening of the chordae tendinea 1 . 
ip that from the auricle it looks cone-like—the so-called funnel-shaped variety 
of stenosis. The instances in which the valve segments are very slightly de¬ 
formed, but in which the orifice is considerably narrowed, are regarded by 
some as possibly of congenital origin. Occasionally the curtains are in great 
part free from disease, but the narrowing results from large calcareous masses, 
which project into them from the ring. The involvement of the chorda: 
tendinese is usually extreme, and the papillary muscles may be inserted directly 
upon the valve. Iujnoderete grades of constriction the orifice will admit the 
tip,of fba iTifW-finger; in mnr«» extreme forms, the tip of the little finger; 
and occasionally one meets with a specimen in which the orifice seems almost 
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sitting only -a medium-sized Bowman's probe. Tlie heart is 
notfl^y gdftrged, rarely weighing more than 14 or 15 ounces. Occasion¬ 
ally, in an elderly person, it may seeni only slightly, if at all, enlarged, and 
again there Are instances in which the weight may reach as much as 20 
ounces. The left .ventricle is usually small, and may look very small in com¬ 
parison withJthe right ventricle, which forms the greater portion of the apex. 

In cases in which with the narrowing there is very considerable ineompetcncy 
the left ventricle may be moderately dilated and hypertrophied. 

It is not-uncommon at the examination to find white thrombi in the 
appendix of the left auricle. Occasionally a large part of the auricle is occu¬ 
pied by an ante-mortem thrombus. Still more rarely the remarkable ball 
thrombus is found, in which a globular concretion, varying in size from a 
walnut to a small egg, tins free in the auricle, two examples of which have 
come under my observation. 

The left auricle discharges its blood with greater dillicully and in conse¬ 
quence dilates, and its walls reach three or four times (heir normal thickness. 
Although the auricle is by structure untitled to compensate an extieme lesion, 
the probability is that for some time during the gradual production of stenosis, 
the increasing muscular power of the walls is siillicient to comilorbaliiiice the 
defect? "In 3T> cases of well-marked stenosis Snmwavs found the auricle hyper¬ 
trophied in 26, dilatation coexisting in 11. Eventually the Ion-ion is .m-mised 
;n the pulmonary circulation, owing to iniiiedod outflow from the veins amt 
this to heightened pressure in the pulmonary artery, Extra work, is Unis 
thrown on the right, xenliiele, which gradually lij perlrophies. I clatixe menm- 
pelency of the tricuspid and congestion of the systemic veins nl last siipcivcnc. 

Symptoms. —Physical SKiNs.-W^mm-ln children the lower sbr- 
num and the fifth and sixth left, costal cartilages are ofte n l'' , "" ,I '"'» - 
to hypertrophy of the right ventricle. The ape.x lient may be ill-«}clmcd. Uu- 
ally it is mt dislocated far beyond the nipple line, and the due impulse is 
over the lower sternum and adjacent costal cartilages. 0 ten in tlm.-obosted 
^Sons there is pulsation in the third and fourth left interspaces close to 
the sternum. When compensation fails, the pnccordml ‘nMMJ J' » 
feebler and in the veins of the neck there may la- marked systolic, r.gurgi 

tation or the right jugular near the clavicle may stand‘ ,"Tl “i,!!m'oV'Vhe 

tumor. In the later stage, there is great enlargement will, pulsation 

^Palpation reveals in a majority of the cases a cl.nmoUM-.M'c M dined 
fremituTor thriU, which is best felt, as a rule, m 

iarly Um!Z ^area,Postmarked'during expir^on, and «... MU« tar- 

cibly in the lower sternum and in tthe four t an I imn ^ ^ .> ^ ^ 

impulse is felt very high m the tlurc the latter interspace tlie 

even in the second, and it has been thought tl » >" «*■ * ^ of , h(; 

impulse is due to pulsation of the auric . extreme grades of 

conus arteriosus of the right ventricle; even in the most extreme grate. 
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mitral stenosis, there is never such tilting forward of the auricle or its appen¬ 
dix as would enable it to produce an impression on the cheat walL 

Percussion gives an increase in the cardiac dulnesa to the right of the 
sternum and along the left margin; not usually a fflprease-.heyond fto 
ni pple line, except in extreme cases, when the transverse dulness may reach 
from S cm. beyond the right margin of the sternum to 10 cm. beyond the 
nipple line. ' 

Auscultation .—To the inner side of the apex beat, often in a very limited 
region, there is heard a rough, vibratory or purring murmur, cumulative or 
crescendo in character, which terminates abruptly in the first sound. By 
combining palpation and auscultation the purring murmur is found to be syn¬ 
chronous with the thrill and the loud shock with the first sound. The mur¬ 
mur is auricular systolic, due tfi the blood passing through the narrow orifice. 
Some have thought it to be early systolic in time, but the majority of observers 
’'hold to the former view with Gairdncr. The presystolic murmur may occupy 
the entire period of the diastole, or the middle or only the latter half, corre¬ 
sponding to the auricular systole. The difference inay sometimes be noted 
between the first and second portions of the murmur, when it occupies the 
entire time. Often there is p peculiar rumbling or echoing quality, which in 
some instances is very limited and may be heard only over a single bell-space 
of the stethoscope. A rumbling, echoing presystolic murmur at the ,&pcx is 
heard in some cases of aortic insufficiency ("Flint murmur ! - occasionally in 
adherent pericardium with great dilatation of the heart and in upward dis¬ 
location of the organ. 

A systolic murmur may be hoard at the apex or along the loft sternal 
border, often of extreme softness and audible only when the breath is held. 
Sometimes the systolic murmur is loud and distinct and is transmitted to 
the axilla. The second sound in the second left interspace is loudly accentu¬ 
ated, and often reduplicated. It may be transmitted far to -the left and bo 
heard with great clearness beyond the apex. In uncomplicate d ca ges of mitral 
stenosis there are usually ngjnurmurs audible at the aortic region ,at which 
spot the second sound is less intense than at the pulmonary area. In advanced 
cases at tho lower sternum and to the right a systolic tricuspid murmur is 
sometimes heard. Other points to be noted are. the following: The unusually 
sharp, clear first sound which follows the presystolic murmur, the cause of 
which is by no means easy to explain. It can scarcely be a valvular sound 
produced chiefly at the mitral orifice, since it may be heard with great intensity 
in cases in which the valves are rigid and calcified. It has been suggested hv 
A. E. San som and others that it is a loud “ snap ” of the tricuspid valvci- 
caused byThe powerful contraction of the greatly hypertrophied right ven¬ 
tricle! Broaclhent thinks if may'be due fo fEeabnfpT contr acTloSToFa ’ partial 1\ 
filled' left ventricle. The valvular sound may be audible at a distance, as one 
sits at the bedside of the patient (Graves). In a patitfhl saw with Dr. C. J- 
Blake the first sound was audible six feet,.by mcasurt^^Hbom the chest wall. 

These physical signs, it is to be borne in miJBMPcharacteristic only 
of tho stage in which compensation is maintainJL^jfpa murmur may be 
soft, almost inaudible, and only brought out af jfifqgnaori. Finally there 
comes a period in which, with failure of compevtwHHe presystolic mur¬ 
mur disappears and there is heard in the apex rflgflBjtrp first sound, or 
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r ^ thm - niai 'kcd systolic shock may Ik* present after 
the disappearance of the .thrill and the characteristic murmur, I'ndertreat- 
ment, with gradual fccovcry of compensation, probably with increasing vigor 
of contraction- of the right ventricle and left auricle, the presystolic murmur 
.reappears. In cases seen at this stage of the disease the nature of the valve 
lesion may be entirely overlooked. 

Stenosis of the mitral valve may for years be efficiently compensated by 
the hypertrophy of the right ventricle. Many persons with the characteristic 
physical signs of this lesion present no symptoms. They may for years per¬ 
haps be short of breath on going upstairs, hut are able to pass through the 
ordinary duties of life without discomfort. The pulse is smaller in volume 
than normal, and very often irregular. A s]<eeial danger of this stage is the 
recurring endocarditis. Vegetations may he whipped off into the circulation 
and, blocking a cerebral vessel, may cause hemiplegia or aphasia, or both. 
This, unfortunately, is not an uncommon sequence in women. Patients with 
mitral stenosis may survive this accident for an indefinite period. A woman, 
abovo seventy years of age, died in one of my wards at the Philadelphia Hos¬ 
pital, who had been in the almshouse, hemiplegic, for more than thirty years. 
The heart presented an extreme grade of mitral stenosis which had probably 
existed at the time of the hemiplegic attack. 

Pressure of the enlarged auricle oil the left recurrent laryngeal nerve, 
causing paralysis of the vocal cord on (lie corresponding side, has been de¬ 
scribed by Ortner and by Herrick. 1 have met with two instances. It is a 
point to be borne in mind, as the diagnosis of aneurism of the arch of the 
aorta may be made. 

Failure of compensation brings in its train the group of symptoms which 
• have been discussed under mitral insufficiency. Briefly enumerated they are: 
Eapid and irregular action of the heart, shortness of breath, cough, signs of 
pulmonary engorgement, and very frequently hicinoptysis. Attacks of this 
kind may recur for years. Bronchitis or a febrile attack may cause shortness 
of breath or slight blueness. Inflammatory affections of tlie lungs or pleura 
seriously disturb the right heart,'and these patients stand pneumonia very 
badly. Many, perhaps a majority of cases of mitral stenosis, do not have 
dropsy. The liver may lie greatly enlarged, and in the late stages ascites is 
not uncommon, particularly in children. General anasarca is most frequently 
met with in those cases in which there is secondary narrowing of the tricuspid 
orifice (Broadbent). 


fi. Tricuspid Valve Disease. 

(a) Tricuspid Begurgitation.—Occasionally this results from • acute or 
’chronic endocarditis with puckering; more commonly the condition is one 
of relative insufficiencyaand is secondary to lesions of the valves on the left 
side, particularly offtfee mitral. It is mot with also in ulff conditions of the 
lungs which cause obstruction to the circulation, such as cirrhosis and emphy¬ 
sema, particularly in combination with chronic bronchitis. The symptoms are 
those of obstruction in the lesser circulation with venous congestion ini the sys¬ 
temic veins, such as has already been described in connection with mitral 
insufficiency. T im . signs ' wf this condition are: 

(1) gyafnlin wnjn jiyWaHnn nf the blood into tbfl -right aitflClp the 
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tiransmission of the pulse-wave into the veins of the neck. If the regurgitation 
is slight or the contraction of the ventricle is feeble there may be no venous 
throbbing, but in other cases there is marked systolic pulsation in the cervical 
veins. That in thejight jugular is more forcible than that in the left. It may 
he seen both in the internal and the external vein, particularly in the latter. 
Marked pulsation in these veins occurs only when the valves guarding them 
become incompetent. Slight oscillations are by no means uncommon, even 
when the valves are intact.^ The dulcption is sometimes e norm ous, particu¬ 
larly in Jlie get of coughing, when the right jugular at the root of the neck 
may stand out, forming an extraordinary prominent ovoid mass. Occasionally 
the regurgitant pulse-wave may be widely transmitted and be seen iaihe sub¬ 
clavian and axillary veins, and even in the subcutaneous veins over the shoul¬ 
der, or in the superficial mammary veins. 

^ Kegurgitant .pulsation through tho tricuspid orifice may be transmitted 
to the inferior eava, and so to the hepatic veins, causing a systolic distention 
of the liver. VThis is best appreciated by bimanual palpation, placing one hand 
over the fifth and sixth costal cartilages and the other in the lateral region 
of the liver in the mid-axillary line. The rhythmical expansile pulsation may 
be readily distinguished, as a rule, from the. systolic depression of the liver 
.due to-eom'municated pulsation from thiTTe’ft~veotricle’. 

(2) The second important sign of tricuspid regurgitation is the' occur- 
irence of a systolic murmur of maximum intensity in the lower sternum. It 
is usually a sail, lovuiuuuutr, often to be distinguished from a coexisting 
'■mitral murmur by differences in qualify and pitch, and may be heard to tho 
right as far as the axilla. Sometimes it is very limited in its distribution. 

• Together these two signs positively indicate tricuspid regurgitation. In 
addition, the percussion usually shows increase in the area of dulness to the 
right of the sternum, and/the impulse in the lower sternal region is forcible. 
In the great majority of cases the symptoms are those of the associated lesions. 
(In cirrhosis of the lung and in chronic emphysema the failure of compensation 
jof the right ventricle with insufficiency of the tricuspid not infrequently leads 
either to acute asystole or to gradual failure with cardiac dropsy. 

, (b) Tricuspid Stenosis.—This interesting condition may be either con¬ 

genital or acquired. The congenital cases are not uncommon, and are asso¬ 
ciated usually with other valvular defects which cause early death. The 
acquired-form is not very infrequent. Bedford Fenwick collected 46 observa¬ 
tions, of which -tl Wf»n> in wninpii Leudet has nnnly-WI 117 rtlya of UU 
ofjhese in which the ages were mentioned, 80 were in women and ,2,1 in men. 
A great majority of the cases were in adults, only 8 being between the ago- 
of ten and twenty, jta. rarity as an isolated condition may be gathered from 
the fact thut of 114 autopsies, in 11 only was the lesion confined to this valve. 
In 21 the tricuspid, mitral, and aortic segments were involved, and in 78 the 
tricuspid and mitral. Practically the condition is almost always secondary 
to lesions of the left heart. 

The physical signs are sometimes characteristic. For instance, a pro- 
systolic thrill has been noted by several observers. The percussion shows 
dulness to be increased, particularly to the right of the sternum. On aus¬ 
cultation a presystolie murmur has been determined in certain cases, and 
is heard best at the root of the ensiform cartilage, or a little to the right of 
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it. Of gWlOTftl symptoms, cyanosis of the face and lips is very common, and 
in the late stages, when dropsy supervenes, it is apt to be intense. The lesion 
is interesting chiefly because it forms one o| the most serious complications of 
mitral stenosis. < 

7. Pulmonary Valve Disease. 


Murmurs in the region of the pulmonary valves are extremely common; 
lesions of the valves are exceedingly rare. Balfour has well called the pul¬ 
monic area the region of auscultatory romance. A systolic murmur is heard 
here under many conditions—(1) very often in health, in tlnn-cho'tcd persons, 
particularly in children, during expiration and in the recumbent posture; (2) 
when the heart is acting rapidly, as in fever and after exertion; (It) it is a 
favorite situation of the eardio-respiratory murmur: (1) in amende states; 
and (5) as mentioned previously, the systolic murmur of mitral iiisutlieieney 
may be transmitted along the left sternal margin. Actual lesions of the valves 
of the pulmonary artery are rare. 

(a) Stenosis is almost invariably a congenital anomaly. It constitutes 
ono of the most important of the congenital cardiac affections. The vnlxe 
segments are usually united, leaving ft small, narrow oriliee. In adults cases 
occasionally occur. The congenital lesion is commonly associated with patency 
of the ductus Botali and imperfection of the ventricular septum. There may 
also'be tricuspid stenosis. Acute endocarditis not infrequently attacks the 
sclerotic valves. 

The physical signs arc extremely uncertain. There may lie a systolic mur¬ 
mur with a thrill heard liest to the left, of the sternum in the second inter¬ 
costal space. This murmur may be very like a murmur or aortic stenosis, but 
is not transmitted into the vessels. Naturally the pulmonary second sound is 
weak or obliterated, or may be replaced by a diastolic murmur, t'sually there 


is hypertrophy of the right heart. 

(b) Pulmonary Insufficiency.—This rare affection is occasionally due to 
congenital malformation, particularly fusion of two of the segments. It, is 
sometimes present, as Bramwell has shown, in eases of malignant endocar¬ 
ditis. Barie has collected dS cases. 

The physical signs arc those of regurgitation into the rigid ventricle, 
hut as a rule, it is difficult to differentiate the murmur from that of aortic 
insufficiency, though the maximum intensity may he m the puliiionnry area. 
The absence of the vascular features of aortic insufficiency ■» ^ 
Roth Gibson and Graham Stcell have called attention to the po^.lu'.ty .r «.ih- 
ago through these valves in cases of great increase of pressure in the pulmonary 
nrtery and to a soft diastolic murmur heard under these ere.,instances, winch 
Steell calls “ the murmur of high pressure in the pulmonary artery. 


8. Combined Valvular Lesions. 

Valvular lesions arc seldom single or pure ^combined l ^j nnh v ar0 ^ 
common. This is particularly the ease in congenital . 

dren mitral and aortic lesions, the result of riouinn - ■ » ' y 

l’ure mitral insufficiency and pure mitral stenosis may 

in time the tfTeuBpiddiecomes involved, at first in sclerosis ami later imrT g 

of the orifice. Aortic valve lesions are more commonly uncombmed than 
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mitral lesions. The added lesion may be hurtM or hetpfnL The atenosh 
which so often accompanies the endocarditic variety may lessen tie regurgi¬ 
tation in aortic insufficiency; ancUi progressive narrowing of the mitral orifice 
may be beneficial in mitral regrwtation. 

Prognosis in Valvular Disease. —The question is entirely one of efficient 
(compensation^ So long as this is maintained tho patient may suffer no incon¬ 
venience, and even with the most serious forms of valve lesion the function of 
the heart may be little, if at all, disturbed. 

Practitioners who are not adepts in auscultation and feel unable to esti¬ 
mate the value of the various heart murmurs should remember that the best 
judgment of the conditions may be gathered from inspection and palpation. 
With an apex beat in the normal situation and regular in rhythm the auscul¬ 
tatory phenomena may be practically disregarded. 

A murmur per se is of little or no moment in determining the prognosis 
in any given case. There is a largo group of patients who present no other 
symptoms than a systolic murmur heard over tho body of the heart, or over 
the apex, in whom the left ventricle is not hypertrophied, the heart rhythm is 
normal, and who may not have had rheumatism. Indeed, the condition is 
accidentally discovered, often during examination for life insurance. Among 
the conditions influencing prognosis are: 

(а) Age. —Children under ten are bad subjects. Compensation is well 
effected, and they are free from many of the influences which disturb com¬ 
pensation in adults. The coronary arteries are healthy, and nutrition of the 
heart-muscle can be readily maintained. Yet, in spite of this, the outlook in 
cardiac lesions developing in very young children is usually bad. One reason 
^s that the valve lesion itself is apt to be rapidly progressive, and the limit of 
cardiac reserve force is in such cases early reached. There seems to be pro¬ 
portionately a greater degree of hypertrophy and dilatation. Among other 
causes of the risks of this period are to be mentioned insufficient food in the 
poorer classes, tho recurrence of rheumatic attacks, and the existence of peri¬ 
cardial adhesions. The outlook in a child who can be carefully supervised 
and prevented from damaging himself by ovorexertion is naturally better than 
in one who is constantly overtasking his muscles. The valvular lesions which 
occur at, or subsequent to, the period of puberty are more likely to be perma¬ 
nently and efficiently compensated. Sudden death from heart-disease is very 
raj$ in children. 

(б) Sex. — Women bear valve lesions, as a rule, better than men, owing 
partly to the fact that they live quieter lives, partly to the less common involve¬ 
ment of the coronary arteries, and to the greater frequency of mitral lesion.-. 
Pregnancy and parturition are disturbing factors, but are, I think, less serious 
than some writers would have us believe. 

(c) Valye.Am'eoted.— The relative prognosis of the different valve lesions 
is very difficult to estimate. Each case must, therefore, be judged on its own 
merits. Aortic insufficiency is unquestionably the most serious; yet for years 
it may be perfectly compensated. Favorable circumstances in any case are 
the moderate grade t)f hypertrophy and dilatation, the absence of all symptoui- 
of cardiandistress, and the absence of extensive arterio-sclerosis and of angina 
The prognosis rests in reality with the condition of the coronary arteries. 
Rheumatic lesions of the valves, inducing insufficiency, are less apt to be asso- 
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cioiwl"irijflk endarteritis at the root of tin* aorta; ami in such case-. (lie eoiqmary 
arteries may escape for years. On the other hand, when the nnrtie insullieieney 
is only a part of an extensive urtcrio-scloro*i*n( the root of the aorta, the coro¬ 
nary arteries are almost invariably invohedftnd the outlook in sneh eases is 
much more serious. Sadden death is not uneominon, either from neuto dila¬ 
tation during some exertion, or, more frequently, from blocking of one of the 
branches of the coronary arteries. The liability of this form to be associated 


with angina pectoris also adds to its severity. Aortic stenosis is a compara¬ 
tively ram«lMion, most commonly met with iu middle-aged or elderly men, 
and is, as a rule, well compensated. In Broadbent’s series of eases, in which 
autopsy showed definite aortic narrowing, forty years was the average age at. 
death, and the oldest was hut fifty-three. 

In jmitral lesions the outlook on the whole is much more favorable than 
in aortic insufficiency. Mitral insullieieney, when well compensated, carries 
with it a better prognosis than mitral stenosis. Except aortic stenosis, it is 
the only lesion commonly met with in patients over threescore years. It must 
be borne in mind that ttie eases which last the longest are those in which the 
valve orifice is more or less narrowed, as well as ineomjietonl. There is, in 
reality, no valve lesion so poorly compensated and so rapidly fatal as that in 
which the mitral segments are gradually curled and puckered until they form 
a narrow strip around a wide mitral ring-a rendition specially seen in chil¬ 
dren. There are many cases of mitral insullieieney m which the defect is 
thoroughly balanced for thirty or even forty years, without distress or incon¬ 
venience. Even with great hypertrophy and the n[ie\ lieat almost in the m d- 
axillary line, there may be little or no distress, and the compensation may bo 
most effective. Women may pass safely through repeated p,;o K ,uu,c.o.1hough 
here they are liable to accidents associated with the severe strain 1 havM l 
under observation for many years a patient who bad her I.rst allnek of rtw mm 
tism at the age of fifteen, when she already bad a well-marked mfind murmur. 
She first came under my observation, lur y-three years ago, wh h,> « 

hvnertrophy of the left ventricle and a loud systolic murmur. She has live, 
a^very active life, has been unusually vigorous, has liorne e^ven e nldmi ai d 
has passed through throe subsequent attacks of rheumatism. She is now in 
her StShird year. The loud mitral systolic murmur persists, but she 

very well only a little short of breath on exertion. .. 

^In mitral Stenosis the prognosis is usually regarded as less favorable. Ay 
• v.nu lml me however to place this lesion almost on a level, par- 

own experience has leu me, nowi\ci, i 1 , . f... n 

ticularlv in women with the mitral insufficiency. It is found very oilu in 
person! in perfect health, who have had neither palpitation nor signsJ of ■ * 

failure, and' who have lived laborious ad- 

')ent indicate that the date of deal i s () f Mary'a 

vaneed. Of 53 cases abstracted from the post-m ‘ ()r thirty . ei( J,t 

Hospital, thirty-three was the age for ,nal< f.Lmaneios with safety, 
for females. These women, too, pass thr0 «g h r «P°^ [ ^ { cerebral em bol- 
There are of course those too common accidents lie resu*^^ 

JSSTtES i. J question .hioh ^,ui» gr-te. 
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riencg and more mature judgment, and even the moat experiefi&tiuare some¬ 
times at fault. 

The following conditions juftify a favorable prognosis: Good general 
health and good habits; no exceptional liability to rheumatie or catarrhal 
affections; origin of the valvular lesion independently of degeneration; exist¬ 
ence of the valvular lesion without change for over three years; sound ven¬ 
tricles, of moderate-frequency and general regularity of action; sound arteries, 
with a" normal amount of blood and tension in the smaller vessels; and, lastly, 
freedom from pulmonary, hepatic, and renal congestion. 

Treatment of Valvular Lesions. —(a) Stage of Compensation. —Medici-' 
nal treatment at this period is not necessary and is often hurtful. A very 
common error is to administer cardiac drugs, such as digitalis, on the discov¬ 
ery of a murmur or of hypertrophy. If the lesion has been found accidentally, 
it may be best not to tell the patient, but rather an intimate friend. Often 
it is necessary, however, to be perfectly frank in order that the patient may 
take certain preventive measures. He should lead a quiet, regulated, orderly 
life, free from excitement and worry, and the risk of sudden death makes it 
imperative that the patient suffering from aortic disease should be specially 
warned against overexertion and hurry. - An ordinary wholesome diet in mod¬ 
erate quantities should be taken; tobaOTo may be allowed in moderation, but* 
stimulants should be interdicted or used in very small amount. Exercise 
should be regulated entirely by the feelings of the patient. So long as no 
cardiac distress or palpitation follows, moderate exercise will prove very bene¬ 
ficial. The skin should be kept active by a dally bath. Hot baths should be 
avoided and the TurkishJiath should be interdicted. In the case of fnll- 
•blooded, somewhat corpulent individuals, an occasional saline purge should be 
taken. Patients with valvular lesions should not go into very high altitudes. 
The act of coition has serious risks, particularly in aortic insufficiency. Know¬ 
ing that the causes which most surely and powerfully disturb the compensation 
are overexertion, mental worry, and malnutrition, the physician should give 
suitable instructions in each case. As it is always better to have the co-opera¬ 
tion of an intelligent patient, he should, as a rule, be told of the condition, 
but in this matter the physician must be guided by circumstances, and there 
are cases in which reticence is the wiser policy. 

(6) Stage of Broken Compensation. —The break may be immediate ami 
final, as when sudden death results from acute dilatation or from blocking of 
a branch of the coronary artery, or it may be gradual. Among the first indi¬ 
cations are shortness of breath on exertion or attacks of nocturnal dyspnoea. 
These are often associated with impaired nutrition, particularly with amemiu. 
and a course of iron or change of air may suffice to relieve the symptoms. 

Irregularity of the action of the heart can not always be termed an in¬ 
dication of failing compensation, particularly in instances of mitral disease. 
It has greater significance in aortic lesions. Serious failure of compensation 
is indicated by signs of dilatation of the heart, marked cyanosis, the gallop 
rhythm, or*variou% forms of arrhythmia, with or without the existence of 
dropsy. Under theee circumstances the following measures are to be carried 
out: 

(1) Barf.—Disturbed compensation may be completely restored by rest 
of the body. In many cases with oedema of the ankles, moderate dilatation of 
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§ ; S lrTCgl ? lari Y ° f thC 1>u1m '’ i,lc in bed, a few doses of tho 
d bgctiire of cardamoms, and a saline purge suffice, within a week or 
to days, to restore the compensation. 

(2) Hbatelief of the embarrassed circulation. 

{&» Ly Venesection. In cases of dilatation, from whatever cause, whether 
in mitral or aortic lesions or distention of the right ventricle jn emphysema, 
when signs of venous engorgement are marked and when there is orthopnea 
with cyanosis, the abstraction of from 20 to 3U ounces of blood is indicated. 
This is the occasion, in which timely venesection may save the patient’s life. 
It is particularly helpful in the dilated heart of arterio-selerosis. 

(6) By Depletion through Ike Bowels. —This is particularly valuable when 
dropsy is present. Of the various purges the salines are to be preferred, and 
may be given by Matthew Hay’s method. Half an hour to an hour before 
breakfast from half an ounce to an ounce and a half of Epsom salts may bo 
given in a concentrated form. This usually produces from three to live liquid 
evacuations. The compound jalap powder in half-drachm doses, or elaterium, 
may be employed for the same purpose. Even when the pulse is very feeble 
these hydragogue cathartics are well borne, and they deplete the portul system 
rapidly and efficiently. 

(c) The Use of Remedies whidfatimulate the Heart's Action. —Of these, 
by far the most important is digitalis, which was introduced into pructioo 
by Withering. The indication for its use is weakness of the heart-muscle; the 
-contra-indication is a perfectly balauced compensatory hypertrophy, such as 
we see in all forms of valvula# disease. Broken compensation, no matter what 
the valve lesion may be, is the signal for its use. It acts upon the heart, slow¬ 
ing and at the same time increasing the force oT the contractions. It acts 
on the peripheral arteries, raising their tension, so that a steady and “quablo 
flow of blood is maintained in the capillaries, which, after all, is the prime 
aim and object of the circulation. The beneficial effects are liest seen in cases 
of mitral disease with small, irregular pulse and cardiac dropsy. Its effects 
are not less striking in the dilatation of the left ventricle, in the failing com¬ 
pensation of aortic insufficiency or of arterio-selerosis. On theoretical grounds 
it has been urged that its use is not so advantageous in aortic insufficiency, 
since it prolongs the diastole and leads to greater distention. f .This need not 
be considered, and digitalis is just as serviceable in this as in any other con¬ 
dition associated with progressive dilatation; larger doses are often required. 
It may be given as the tincture or the infusion. In cases of cardiac dropsy, 
from whatever cause, 15 minims of the tincture or half an ounce of the in¬ 
fusion may be given every three hours for two days, after which the dose may 
be reduced. Some prefer the tincture, others the infusion; it is a matter of 
indifference if the drug is good. The urine of a patient taking digitalis should 
lie carefully estimated each day. As a rule, when its action is beneficial, there 
is within twenty-four hours an increase in the amount; often the flow is very 
great Under its use the dyspnoea is relieved, the dropsy gradually disappears, 
the pulse becomes firmer, fuller in volume, and sometime^, if it as veTy 

intermittent, regular. , ... , 

IU effects sometimes follow digitalis. There is no such thing as a cumu¬ 
lative action of the drug manifested by sudden symptoms. Tone effects are) 
teen in the production of nausea and vomiting. The pulse becomes nregu-arr 

58 
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and small, and them m^y hp K °° fa nt ftlt 

as pointed out by Broadbent, is found particularly in .dm‘bf:i$iid>abiio8iB 
whan t.hpy pm under .Bin inflnniww»/,ilutk.iirng. The jato ”* 

amount. These symptoms subside on the withdrawal of the digitalis, and are 
rarely serious. There are patients who take digitalis uninterruptedly for 
years, and feel .palpitation, and distress if the drug is omitted. Tn ~y i ita}.di“ 
ea se, even when it does good it does not abrajM steady iha jpnlse. There are 
many cases in which the irregularity is not affected by the digitalis. ’Warn 
the compensation has been re-established the. drug may be omitted. When 
there is dyspnoea on exertion and cardiac distress, from 5 to 10 minims three 
times a day may be advantageously given for prolonged periods, but the effects 
should be carefully watched. In cardiac dropsy digitalis should be used at the 
outset with a free hand. Small doses should not be given, but from the first 
half-ounce doses of the infusion every three hours, or from 15 to 20 minims of 
the tincture. Digitalin, hypodermically (gr. ^), every three .or four hours, < 
may be substituted. 

Of other remedies strophanthus alone is of service. Given in doses of from 
’ 5io 8 minims of the tincture, it acts like digitalis. It certainly will sometimes 
steady the intermittent heart of mitral valve disease when digitalis fails to do 
so, but it is not to be compared with this drug when dropsy is present.' Conval- 
laria, citrate of caffeine, and adonis vernalis and Sparteine are warmly recom¬ 
mended as substitutes for digitalis, but their inferiority is so manifest that 
their use is rarely indicated. 

There are two valuable adjuncts in the treatment of valvular disease-*iron 
and strychnia. When amends is a marked feature iron should be given in 
full doses. In some instances of failing compensation this is the only medi¬ 
cine needed to restore the balance. Arsenic is occasionally an excellent substi¬ 
tute, and one or other of them should be administered in all instances of heart- 
trouble when pallor is present. Strychnia is a heart tonic of very great value. 
It may be given alone or in combination with the digitalis in 1 or 2 drop doses 
of the 1-per-cent solution, or hypodermically in doses of -fo-fogr. Alcoholic 
stimulants in moderation are occasionally useful, especially in tiding over a 
period of acute cardiac weakness. 

Treatment >of Special Symptoms.— (a) Dbopsy. —The increased arterial 
tension and activity of the capillary circulation under the influence of digitalis 
hastens the interstitial lymph flow and favors resorption of the fluid. The 
hydragogue cathartics, by rapidly depleting the blood, promote, too, the absorp¬ 
tion of the fluid from the lymph spaces and the lymph sacs. These two meas¬ 
ures usually suffice to rid the patient of the dropsy. In some cases, however, 
it can not be relieved, and then Southey’s tidies may be used or the legs punc¬ 
tured. If done with care, after a thorough washing of the parts, and if anti¬ 
septic precautions are taken, scarification is a very serviceable measure, ami 
should be resorted to more frequently than it is. Canton flannel bandages may 
be applied on the oedematous legs. 

(b) Dysmjcea.—- 1 The patients are usually unable to lie down. A comfort- 
1 able bed-rest should therefore be provided—if possible, one with lateral projec¬ 
tions, so that in sleeping the head can be supported as it falls over. The 
, shortness of breath is associated with dilatation, chronic bronchitis, or hydrn- 
■’- (1in ' 0 "hast should be carefully examined in all these cases, as hydro- 
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or of both is a common cause of shortness of breath. 

* “fad gurgitation with recurring hydrothorax usually 
which is reheved, week by week or month bv month, by 
oaetnm a l .d y spntea, particularly when combined with .rest- 
is invaluable and may be given without hesitation. Tho 
,e (Riming influence of opium in all conditions of.cnrdiac insuf¬ 
ficiency is not sufficiently recognized. There are instances of i'urdiae_dy.spnu!a 
dropsy, particularly in mitral valve disease, in which nitro- 
glyo en a m . - of-.great service, if given in the 1-per-cent solution in increasing 
doses. It is especially serviceable in the cases in whieh the pulse tension is 
high. 

(c) UaLPITATION AND Cardiac Dihtbehh.— Hii in stances of crpnt. hyper¬ 
trophy and in the throbbing which is so distressing in some cases of aortic in- 
s ufficieg cy^aconite is of service in doses of from 1 to 3 minims every two or 
threeHours, f^n ice-bag over the heart or Leiter’s coil is also of service in- 
allaying the rapid action and the throbbing. 2 . For the pains, winch are often 
so marked in aortic lesions^iodide of potassium in 10-grain doses, three times 
a day, ortyhe nitroglycer in may be tried. Smqll g listers are sometimes advan¬ 
tageous. It must be remembered that an important cause of palpitation and 
cardiac distress is flatulent dis tent ion of the stomach or colon, against whieh 
suitable measures must be directed. 

(d) Gastric Symptoms. —The cases of cardiac insufficiency which do 
badly and fail to respond to digitalis arc most often those in which nausea 
and vomiting are prominent features. Tho liver is often greatly enlarged in 
these cases; there is more or less stasis in tho hepatic vessels, and hill little 
can be expected of drugs until the venous engorgement is relieved. If the 
vomiting persists, it is best to stop the food and give small bits of ice, small 
quantities of milk and lime water, and effervescing drinks, such as Apol- 
linaris water and champagne, tlroasotc, hydrocyanic acid, and the ovulate of 
cerium arc sometimes useful; but, as a rule, the condition is obstinate and 
always serious. 

(e) Couaii and Haemoptysis.— The former is almost a necessary con¬ 
comitant of cardiac insufficiency, owing to engorgement of the pulmonary ves¬ 
sels and more or less bronchitis. It is allayed by measures directed rather to 
the heart than to the lungs. Haemoptysis in chronic valvular disease is some¬ 
times a salutary symptom. An army surgeon, who was invalided during tho 
American civil war on account of harnioptysis, supposed to Is; due to tuber¬ 
culosis, had for many years, in association with mitral insufficiency and en¬ 
larged heart, many attacks of hamwptysis. He assured me that his condition 
Whs invariably better after the attack. It is rarely fatal, except m some cases 
of acute dilatation, and seldom calls for special treatment. 

(f) Si®»essness.— One of the most distressing features of valvular 
lesions, even in the stage of compensation, is disturbed sleep. 1 ationts may 
wake suddenly with throbbing of the heart, often in an attack of nightmare. 
Subsequently, when the compensation has failed, it is a so a worrymg symp- 
to,m The sleep is broken, restless, and frequently d.stnrbe. by fnghtful 
dreams. Sometimes a dose of the spirits of chloroform or of ether, w*«ihalf 
a drachm of spirits of camphor, given in a little hot whisky, ^llpveaquiet 
night. The compound spirits of ether, Hoffmann’s anodyne, though very un- 
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pleasant to take, is frequently a great boon in the intermedia 
compensation has partially failed and the patients suffer from 
sleepless nights. Paraldehyde and amylene hydrate are sometimes serviceable. 
Urethan, sulphonal, and chloralamide are rarely efficacious, and it is best, after 
a few trials, particularly if the paraldehyde does not answer, to resort to 
morphia. It /nay be given in combination with atropine. 

(g) Renal Symptoms.— With broken compensation and lowering of 
the tension in the aorta, the urinary secretion is greatly diminished, and 
the amount may sink to 5 or G ounces in the day. Digitalis, and Btrophan- 
thus when efficient, usually increase the flow. A brisk purge may be followed 
by augmented secretion. The combination in pill form of digitalis, squill, 
and the black oxide of mercury, will sometimes prove effective when the infu¬ 
sion or tincture of digitalis alone has failed. Calomel acts well in some cases, 
given in 3-grain doses every six hours for three or four days. 

The diet in chronic valve-diseases is often very difficult to regulate. Widal 
and others have shown that rofon+imi nt the ntiWJau i 8 an important factor 
in cardiac dropsy and heart failure. A milk diet, 3 liters a day, favors their 
elimination, and in the intervals between attacks a salt-free diet as far as 
possible should be used. Starchy foods, and all articles likely to cause flatu¬ 
lency, should be forbidden. Stimulants are often necessary, either whisky or 
brandy. 



HI. AFFECTIONS OF THE MY00ABDJTTM. 

1. T)tt.atation Awn UTOcPTimuua 

As with other muscular hollow organs, the size of the chambers of the 
heart varies greatly within normal limits. Dilatation may be an acute process, 
and quite transitory as after severe muscular effort, or it may be chronic, in 
which case it is associated with hypertrophy. Not always, however; there is 
an extraordinary heart in the McGill College Museum showing a parchment- 
like thinning of the walls with uniform dilatation of all the chambers; in 
places in the right auricle and ventricle only the epicardium remains. Dila¬ 
tation is pathological only when permanent. Increase in capacity means 
increased work for the walls, which in consequence hypertrophy to meet the 
demand. 

Dilatation. —Two important causes combine tio produce dilatation —in¬ 
creased pressure within the cavities and impaired resistance, due to weakening 
of the muscular wall—which may act singly, but are often combined. A 
weakened wall may yield to a normal distending force, or a normal wall mny 
yield under a heightened blood-pressure. 

(1) Heightened endocaudlac pressure results either from an,increased 
quantity of blood to be moved or an obstacle to be overcome, and is the more 
frequent cause. It does not necessarily bring about dilatation; simple hyper¬ 
trophy may follow, as in the early period of aortic stenosis, and in the hyper¬ 
trophy of the left ventricle in Bright’s disease. 

The size of the cardiac chambers varies in health. With slow action of 
the heart the dilatation is complete and fuller than it is with rapid action. 
Physiologically, the limits of dilatation are reached when the chamber doe* 
itself during the systole. This may occur as an acute , transient con- 
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§§£#* severe exertion—during, for example, the ascent of a mojmtain. 
jl^iinay J>e great dilatation of the rigid, heart, as shown by the increased 
ipigagtrie pulsation, and even increase in the cardiac dillness. The safety* 
radve action of the tricuspid valves may here come into play, relieving the 
.tings by permitting regurgitation into the auricle. With rest the condition 
is removed, but if it has been extreme, the heart may sutler a strain from 
jyhich it may recover slowly, or, indeed, the individual may never be able 
igain to undertake severe exertion. In the process of training, the getting 
wind, as it is called, is largely a gradual increase in the capability of the 
heart, particularly of the right chambers. A degree of exertion can he safely 
maintained in full training which would lie quite impossible under other cir¬ 
cumstances, because, by a gradual process of what we may call physical edu¬ 
cation, the heart has strengthened its reserve force—widened enormously its 
limits of physiological work. Endurance in prolonged contests is measured 
by the capabilities of the heart, and its essence consists in being able to meet 
the continuous tendency to overstep the limits of dilatation. We have no 
positive knowledge of the nature of the changes in the heart which occur ill 
this process, but it must lie in the direction of increased muscular and nervous 
energy. The large heart of athletes may he due to the prolonged use of their 
muscles, but no man becomes a great runner or oarsman who has not natu¬ 
rally a capable if not a large heart. Master McGrath, the celebrated giey- 
hound, and Eclipse, the race-horse, both famous for endurance rather than 
speed, had very large hearts. 

Excessive dilatation during severe muscular effort results in heart-dram. 
A man, perhaps in poor condition, calls upon his heart for extra work during 
the ascent of a high mountain, and is at once seized with pain about the ben ft 
and a sense of distress in the epigastrium, lie breathes rapidly for some tune, 
is “puffed,” "as wo say, but the symptoms pass off after a night’s quiet. An 
attempt to repeat the exercise is followed by another attack, or, indeed, an 
attack of cardiac dyspnoea may come on while he is at rest. For months such 
a man may be unfitted for severe exertion, or he may he permanently incapac¬ 
itated. In some way he has overstrained his heart and become ‘ broken- 
winded” Exactly what has taken place in these hearts we can not say, but 
their reserve force is lost, and with it the power of meeting the demands 
exacted in maintaining the circulation during severe exertion 1 lie heart- 
shock” of Latham includes cases of this nature—sudden cardiac breakdown 
during exertion, not due to rupture of a valve. It seems probable that sodden 
death in men during long-continued efforts, as in a race, is sometimes due to 

overdistention and paralysis of the heart, . _ , 

Acute .dilatative heart weakness is seen in many conditions, as, in Graves 
diseased paroxysmal tachycardia, in old myocardial cases following exertion 
Mddn^ina pectoris. There is usually a striking contrast, between the wide 
and forcible cardiac impulse and the small, feeble, irregular 

Dilatation occurs'in all forms of valve lesions, la aortic mcorn potency 
blood enters the left ventricle during diastole from the unguarded aorta and 
from the left auricle, and the quantity of blood at the term nat™ 

subjects the walls to an extreme degree of pressure, ^ 

yield. In time they augment in thickness, and present the typical eccentric 

hypertrophy of this condition. 
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Ip,mitral insufficiency blood which should have been driven iritotheaorta 
is forced into and dilates the auricle from which it came, and ihen in the 
diastole of the ventricle a large amount is returned from the auricle, and with 
increased force. In mitral stenosis the left auricle is the seat of greatly in¬ 
creased tension during diastole, and dilates as well as hypertrophies; the dis¬ 
tention, too, nifty be enormous. Dilatation of the right ventricle is produced 
by a number of conditions, which were considered under hypertrophy. All 
circumstances, such as mitral stenosis, emphysema, etc., which permanently 
increase the tension of the blood in the pulmonary vessels, cause its dilatation. 

The idiopathic dilatation and hypertrophy of beer drinkers also comes in 
this group, as it is brought about gradually by increased endocardial pressure. 

(2) Impaired nutrition of the iiEAET-WALLS may lead to a diminution 
of the resisting power so that dilatation readily occurs. 

The loss of tone due to parenchymatous degeneration or myocarditis in 
fevers may lead to a fatal condition of acute dilatation. It is a recognized 
cause of death in scarlatinal dropsy (Goodhart), and may .occur in rheumatic 
fever, typhus, typhoid, erysipelas, etc. The changes in the heart-muscle which 
accompany acute e ndocardi tis or pericardit is may lead to dilatation, especially 
in the latter disease! m ana; mi a, leukaemia, and chlorosis the dilatation 
may be considerable. In sclerosis of the walls, the yielding is always where 
this process is most advanced, as at the left apex. Under any of these cir¬ 
cumstances the walls may yield with normal blood-pressure. 

Pericardial adhjajfltii are a cause of dilatation, and we generally find in 
cases with*exfensive and firm union considerable hypertrophy and dilatation. 
There is usually here some impairment as well of the superficial layers of 
muscle. 

v Hypertrophy.— There are two forms of hypertrophy, one in which the 
cavity or cavities arc of normal size; and the other with dilatation (ec£S#trtc 
hypertrophy), in which the cavities are enlarged and the walls increased in 
thickness. The condition formerly Bpoken of as cfigcqftfcric hypertrophy, in 
which there is diminution in the size of the cavity with thickening of the 
walls, is, as a rule, a post-mortem change. 

The enlargement may affect the entire organ, one side, or only one cham¬ 
ber. Naturally, as the left ventricle does the chief work in forcing the blood 
through the systemic arteries, the change is most frequently found in it. 

Hypertrophy of the heart follows the law governing muscles, that within 
certain limits, if the nutrition is kept up, increased work is followed by 
increased size—i. e., hypertrophy. 

Hypebtbophy of the left venthiole alone, or with general enlarge¬ 
ment of the heart, is brought about by— 

Conditions affecting the heart itself: (1) Disease of the aortic valve; (2) 
mitral insufficiency; (3) pericardial adhesions; (4) sclerotic myocarditis; (6) 
disturbed innervation, with overaction, as in exophthalmic goitre, in long- 
continued nervous palpitation, and as a result of the action of certain articles, 
such as tga, coffee, and tobacco. In all of these the work of the heart i- 
increased. In the case of the valve lesions the increase is due to the increased 
intraventricular pressure; in the case of the adherent pericardium and myo¬ 
carditis, to direct interference with the symmetrical and orderly contraction of 
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upon the blood-vessels- (1) General arterio-sclcrosis, 
£th®-wit$ut renal disease; (2) all states of increased arterial tension 
indtio'jd by the contraction of the smaller arteries under the influence of 
certain toxic - substances, which, as Bright suggested, "by alToetmg the 
minute capillary circulation, render greater action necessary to send the blond 
through the distant subdivisions of the vascular system (It) prolonged mus¬ 
cular exertion* which enormously increases the hlo<Kl-]>ressure in the arteries; 
(ijn^rrowing of the aorta, as in the congenital stenosis. 

HrPEKTHOPlIY OF THE EIGHT VENTRICLE is met with under the following 
conditions— 

(1) Lesions* of the mitral valve, cither incompetence or stenosis, which 
act by increasing the resistance in the pulmonary vessels. (2) Pulmonary 
lesions, obliteration of any number of blood-vessels within the lungs, such 
as occurs in emphysema or cirrhosis, is followed by hypertrophy of the right 
ventricle. (3) Valvular lesions on the right side occasionally cause hyper¬ 
trophy in the adult, not infrequently in the Mils. (I) Chrome ralnilur dis- 
ease of the left heart and pericardial adhesions are sooner or later associated 
with hypertrophy of the right ventricle. 

In the auricles simple hypertrophy is never seen; there is always dilata¬ 
tion with hypertrophy. In the left auricle the condition develops in lesions 
at the mitral orifice, particularly stenosis. The right auricle hypertrophies 
when there is greatly increased blood-pressure imtlie lesser circulation, whether 
duo to mitral stenosis or pulmonary lesions. Narrowing of the I rieiispul orifice 
is a less frequent cause. 


2. Lesions due to Disease of the C'oiionauy Aim, hies. 

A knowledge of the changes produced in the myocardium b.V disease of the 
coronary vessels gives a key to the understanding of many problems in eardme 
pathology. The terminal branches of the coronary vessels arc end-arteric*, 
that is, the communication lielvvcen neighboring branches is through c-.ai>illiiri«M 
only J II. Pmtt bus shown that the vessels of Tl.ebes.us, which open fi»m 
the ventricles and auricles into a system of fine branches and thus conumm - 
cate with the cardiac capillaries and coronary veins,j^y be f “* 1 

the my ocardium sufficiently to keep it alive even when the emmu y arhri.s 
iSudcd. The blocking of one of these vessels by a thrombus or an 
embolus leads usually to a.condition which is known as— 

(a) Anemic necrosis, or white infarct. hen tins docs not o n,r ho 
reason may be sought in (1) the existence of abnormal 
by their presence take the coronary system ou o u „ > I r ,, 

or (2) the vicarious flow through the vessels of . '“Jr";.,ri/.. and in t»i 
veins. The condition is most commonly seen in i t ry qq„. 

septum, in the territory of distribution of the anter.o co n v ^ ‘ 
affected area has’ a yellowish-white color, sometimes « f" 
at other times a gravish-red tint. It may ie some ^Microscopically 

often it is irregular in contour and projM s a ovet ‘ from t)ic 

ihe changes arc very characteristic. Th , winder in from 

muscle fibres or they undergo ^ff C r didntegration' At a later stage 

the surrounding tissue, and tlies. may . f of t he infarct which 

ji n $ Y { growth of fibrous tissue is found 1 I P 
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ultimately may entirely replace the dead fibres. The ftt# 
geneohs, hyaline appearance. In some instances there is i 
tion, and even to the 'naked eye a firm white pitch of hyaline ’degeneration 
may appear in the centre of the area. Bnpture of the heart may be asso¬ 
ciated with anaemic necrosis. 

(6) The s^ond important effect of coronary-artery disease upon the myo¬ 
cardium is seen in the production of fibrous myocarditis. This may result 
from the gradual transformation of areas of anaemic necrosis. More commonly 
it is caused by the narrowing of a coronary branch in a process of obliterative 
endarteritis. Where the process is gradual evidences of granulation tissue 
are often wanting, and any distinction between the necrotic muscle fibres and 
the new scar tissue is difficult to establish. J. B. a., fhd"" 

the mu scl e fibres, undergo- s change-the reverse of that of their nprmaLdmlop- 
mgn t and lose their fibril bundles preliminary to their complete replacement 
by connective tissue. The sclerosis is most frequently seen at the apex of the 
lefFventricle and in the septum, but it may occur in any portion. In the 
septum and walls there are ofton streaks and patches which are only seen 
in carefully made serial sections. Hypertrophy of the heart is commonly 
associated with this degeneration. It is the i nvariable pr ecursor of anfflyism 
of thcjiea*t. 

1c) Sudden Death in Coronary Artery Disease.— fiy ^p lctp phlitfT nfin " 
of one coronary artery, if produced suddenly is u sually -- f a t al. Wheftju- 
duged slowly, oither\by artcno-sclerosis at the orifice of the artery at the root of 
the aorta or by an obliterating endarteritis in the course of the vessel, thexircu- 
, lation may bo carried on through the other vessel. Sudden death is not uncom- 
iJRion, owing to thrombosis of a vessel which has become narrowed by sclerosis. 
l En.medic ' o-leqal c ases, it isAfamt of- pnmafy.imforioAoo-t« rwwswhsa that this 
Is one of the common causes of -sudden deulh^Dim condition should be care¬ 
fully sought for, inasmuch as it may be the sole lesion, except a general, some¬ 
times slight arterio-sclerosis. In Jho most extreme grade one coronarygftjrtery 
mgjSWmtirely blooked, with the production of extensive fibroid disease, and 
fUaain branch of the other also may be occluded. A large, powerfully built 
imbecile, aged thirty-five, at the Elwyn Institution, Pennsylvania, who had for 
years enjoyed doing the heavy work abo£ the place, died suddenly, without 
any preliminary symptoms. The heart weighed over 600 grammes; the an¬ 
terior coronary artery was practically occluded by obliterating endarteritis, 
and of the posterior artery one main branch was blocked. 

(d) Septic Infarcts,—In pysemia the smaller branches of the coronary 
arteries may be blocked with emboli which give rise to infectious or septic 
"infarcts in the mypcsrdium in the form of abscesses, varying in size from a 
pfifttftja pin’s head. These may noi cause any disturbance, but when large they 
may perforate Jntp the ventricle or into the pericardium, forming what has 
been called acute ulcer of the heart. 

3. Ac ute Intebsttit AIi-.Mt" 811 ™™ 

I n, soma infada«r aB_rTiaeaaeg afid in arnite perirarditis the in termusc ular con¬ 
n ective tissue mav be swollen and in filtrated with snialL ronnduxlls and 
l eucocyt es, the blood- vessefa dilated, and the muscle.fibres the, seat pf granular, 
Wline tfeeeneration. Occasionally, in pysemia the infiltration with 
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diffuse and confined chiefly to the interstitial tissue. Coun- 
iribed this condition of the heart wall in jjinyiyrlufr n and 
I demonstrating the gonococcus in the diseased areas. The com- 
’iplffl 8X6 found in diphtheria, ty pho id fever, and acute epdo* 
'own by the studiesm Romberg. The loci may be the starting- 

ftf flKrrma mvA/iavJifia * 


naffitfa. ai „-,-* _ 

points of patches of fibrous myocarditis, 


4. ft U OMBW I 'A mat- AijQ.SaQUKiXAHON. 

This condition was described by Reliant and Landouisy in 1877, and has 
been carefully studied by different pathologists. Two forms are met with: 

1. Segmentation. The muscle fibres have separated at the cement line. 

2. Fragmentation. The fracture lias been across the fibre itself, and primps 
at the level of the nucleus. Longitudinal division is unusual. All bough the 
condition; doubtless arises in,some instances during the death agony, as in 
cases of sudden deathJjy violence, in others it would seem to have clinical and 
pathological significance. It is found associated with other lesions, fibrous 
myocarditis) infarction, and fa tty - d egenemtion. .1. 15. MnoCnlluin distin¬ 
guishes a simple from a degenerative fragmentation. The first takes place 
in the normal fibre, which, however, shows irregular extensions and contrac¬ 
tions. The second succeeds degeneration in the fibre. Hearts the seat of 
msrWI fragmentation are lax, easily torn, the muscle fibres widely separated, 
and often pale and cloudy. 


. 5. Pajrknohymatoub. PwiiNWuaaoN. 

This is usually mfiLwithAn'fevers, or in connection w it h nndflUM&t is or 
p ericarditi s, and in infections and indications generally. Ltia ch a m r. t n r nftfl 
by a pale, tiirbid’st'ate’„f the cardiac muscle, which-W-gtmernl, not localized. 
T»ty and "softness are the special features. It is the soften,si heart of 
Laenncc and Louis. Stokes speaks of an instance m winch so great was the 
softening of the organ that when the heart was grasped by the great vessels and 
held with the apex pointing upward, it fell down over the hand, covering it liko 

a cap of a large mushroom.” , ... 

Histologically, there is a degeneration of the muscle fibres, which are 
infiltrated to a various extent wil granules which resist the action of ether, 
but are dissolved in acetic acid. Sometimes this granular change n ; JJ"* 
is extreme, and no trace of the striai can be detected. It »■ pnita>> >' 
of a toxic agent and is seen in its most exquisite form in the lumbar nfusclcs 
£ of Schemoglobinuria in the horse. It is 

tvnhaid tvuhus small-pox, and other infectious, diseases, particularly when 
thecourse is protracted. There is no definite relation between it and the high 

temperature. „ 

6. Fatty Heart. 

Under this term are embraced fiJJiifigmcration and Jy 
ln \ degeneration is a very common condition, and mild grades a 

, ■ ***** j- ^ Ti ialfnimd in the. failing nutrition of old age, 

andtofjcachectic states; in prolonged infptmaJaEera in 

aggmia an^njdw^phoraa poisoning the most extreme degree* are teen. «n 
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narditirf is usually associated with fatty or parenchym4teh»^^^^|p^jw® 
superficial layers of the myocardium. Disease of the coronaiy-if a 
much more common cause of fibroid degeneration than of fatty w9t$»’^Ugltly, 
in thcy hypertrophied v entricular w al i ^ rhTffinvi fatty change is 

by no means infrequent. Tins degeneration may be limited to the heart or it 
may be more or.less general in the solid viscera. The diaphragm may also be 
involved, even when the other muscles show no special changes. There appan is 
t& be a special proneness to fatty degene rat ion m thfi heart-nmacla^ whi a t a wny 
perhaps bq^imeciod^with its. jftqessagt ^acj^vity. So great is its n eed nLan 
abundantjaxygen. supply that it feels at once any deficiency, and is in conse¬ 
quence the first muscle to show nutritional changes. 

Anatomically the condition may be lqgfti or general. The JefLseatricle is 
mnadrequcritly affected. If the process is advanced and general, the hear t 
looks larg e and is flabby' and relaxed. It has .a light yellowish-brown tint, 
or, as it is called, a faded-leaf color. Its consistence is reduced and thejjub- 
stancflLtears easily. In the left ventricle the papillary dblumns and the muscle 
beneath the endocardium show a streaked or patchy appearance. Micro¬ 
scopically, the fibres are seen to be occupied by minute globules distributed 
in rows along the line of the primitive fibres (Welch). In advanced grades 
the fibres seem completely occupied by tho minute globules. 

(6) Fatty Overgrowth.—This is usually a simp le firnena. .nf-.tha. nm-mal 
subpwkardial -fat, to which the term cor adipQfmm was given by the older 
writers. In pronounced instances the fat .infiltrates between the muscular, sub- 
st ance a nd, separating the strands, may reach even to the endocardium. In 
corpulent persona there is always much pericardial fat. It fo rms pfirj of t.he 
general, obesity, and occasionally leads to dangerous or even fatal impairment 
of the contractile power of the heart. Of 122 cases analyzed by Forchheimer 
there were 88 males and 34 .females. Over 80 per cent occurred between the 
fortieth-t m f ' sr re ntieth years. 

The entire heart may be enveloped in a thick sheeting of fat through 
which not a trace of muscle substance can be seen. On section, the fat infil¬ 
trates the muscle, separating the fibres, and in extreme cases—particularly 
in the right ventricle—reaches the endocardium. In some places there may 
he even complete substitution of fat for flue muscle substance. In rare in¬ 
stances tho fat may be in the papillary muscles. The jjfi&rt is usually much 
relaxed and the chambers are dilated. Microscopically the muscle fibres may 
show, in addition to the atrophy, mm-lraH faffo dPClT ie rfl tiP n - 

7. Other Degenerations of the Myocardium. 

(а) Brown Atrophy. —This is a common change in the heart-muscle, pat- 
tieularlyi in chronic valvu lar .lesions anckin the senile4ieaf t. When advanced, 
the yo) or the muscles is a dark rpd-hrown. and the consistence ia usually 
increased. The fib res prese nt an accumulation of yellow-brown-pigment chiefly 
about the nuclei. The ceruenOlihatance is often unusually distinct, but seems 
more fr agile than in h eal thy m uscle. \ 

(б) Amyloid degeneration of the heart is' occasionally seen. It occurs in 
the intermuscular connective tissue and in the blood-vessels, not in the fibres. 

(c) The hyaline transformation of Zenker is sometimes met with in pro- 
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18 affected fibres are swollen, homogeneous, translucent, and 
faint or entirely absent. • 

l degeneration may occur in the myocardium, and the muscle 
infiltrated and yet retain their ap]iearance as figured and de¬ 
in his Text-book of Pathology. 

Symptoms of Myocardial Disease. 

With a “ weak heart,” without vah ulnr disease or renal changes, the patient 
has shortness of breath on exertion, a feeble, irregular pulse, and there are signs 
of cardiac dilatation—feeble impulse, increased area of flatness, and usually 
-a gallop rhythm, sometimes a soft apex-systolic murmur. The myocardial 
lesion is not always proportionate to the intensity of the symptoms. A patient 
may present enfeebled, irregular action and signs of dilatation—shortness of 
breath, oedema, and the general symptoms believed to bo characteristic of 
cases of fibroid and fatty heart—and the post mortem show little or no - 
change in the myocardium. 

Cardiosclerosis or fibroid heart is in some eases characterized byf a Jixble, 
inggular, slast-pulge,iwith dyspnoea on exertion andioecii(iiuuilI..a.ttacks,of 
angina. Irregularity is present in many, but not in all cases. U 1 ho.-pulse 
maybe veryrfow, evep 30 or 40 per minute, and the features those of Stokes- 
Adsma disease. A man with advanced fibroid myocarditis may die sudden y 
while at work, without having ever complained of heart trouble. Ultimately 
the cases come under observation with the symptoms o*cardiac insutlieieiicy. 
The arrhythmia, which may have been present, lieoomos aggravated and, 
according to ltiegel, may not only precede, but also persist, after the cardiac 

insufficiency has passed away. ., . • 

EatijUmcuemLim of the heart presents the same diflioulties. l'^tremo 
fatty changes, as in pernicious umemia, may be present with a full pulse and 
regularly acting heart. The fat does not appear to interfere seriously with the 
function of the organ. The truth is, it may be present in an extreme grade 
lUthnut producing symptoms, so long as great dilatat ion of the chai.il.ers docs 
notoccur. Thnxardiac irregularity, the dyspnuia, palpitation, andhpimH fjg 
m in reality not muiptom s of the fatty degeneration, but of dilatation which 
has supervened"? Them ttyjjrciw senilis is of no moment in the diagnosis 
faTFv'Krt The heart-sounds mayljowgak and the actioni irregular. 

\EbeaJwatation occurs, thcr* is^alb 4 i^b.n^h..i^ng of the long 

: tfWVKjr even, » la one .1«U I ""J"™.”? 

It was' described in the following terms by John 
fi C?M?nfe&oke&.may occ . (Dublin Hospital Reports, vol. ii, 




! 


ow, than by degrees xt became 
seas? again: this revolution in thejpw« 
luring which there were, about thirty a 

more frequently in qdgoa^nrosia and i 

FaHy overgrowth 

PGjaons. Tt pTndnwxi nn nymptma Until 

that dilatation occurs. r ™'"“ pqHanfa mnvl fnr jABTft prfj« ff p+. ft , fa«|dd W 
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d, and S^UTHLUOiay be 
not uncommon, and the 
patient may suffer frnnwhrnTiohitiR. £ D irtiness an‘d>yyiid<wspopiectia.jaimre8 
may occur. Sud den dea th may result from ayrmepe or from rnpt npe gf the 
bfip-rt- The physical examination is often difficult because of the great increase 
in the fat, and it may be impossible to define the area of dulness. 

For clinical purposes we may group the cases of myocardiaL disease as 

fallows: .... 

Those in which sudden death occurs with- os without- prarious-dndi- 
cations^ of heart-trouble. I Sclerosis of the coronary, arteries exists—in some 
instances wjihjaeoent thrombus and whitejnfSBEt 8 ; in others.vex tensiYe fibro id 
disease; in others again.tf atty d egeneration. Many patients never complain 
oFcardiac distress, but, as in the case of Chalmers, the celebrated Scottish 
divine, enjoy unusual vigor of mind and body. 

(2) Cases in which there are cardiac arrhythmia, shortness of breath on 
exertion, attacks of cardiac asthma, sometimes anginal attacks, collapse symp¬ 
toms with sweats and extremely slow pulse, and occasionally marked mental 
symptoms. 

(3) Ca s e s with general arteriosclerosis and hypertrophy and dilatation 
of_the heart. They are robust men of middle age who have worked-hard 
and lived, carelessly. Dygpnoea, cough, and swelling of the. feet are the early 
symptoms, and the patient comes- under observation either with a ga llor 
r hythm , e mbryoea rdia, or an irregular heart with an apex systoliC-.murmui 
ofmitral insufficiency. Hecovery from the first or second attack is the rule 
It is one oFtbe most common forms of heart-disease. 


Prognosis. 

The outlook in affections of the myocardium is extremely grave. Patient 
recover, however, in a surprising way from the most serious attacks, particu¬ 
larly those of the third group. 

Treatment. 

Many cases never come under treatment; the first are the final symptoms. 

Cases with signs of well-marked cardiac insufficiency, as manifested by 
dyspnoea, weak, irregular, rapid heart, and oedema, may be treated on flic 
plan laid down for the treatment of broken compensation in valvular disease. 
Digitalis may be given even if fatty degeneration is suspected, and is often 
very beneficial. 

Much more di fgmilt is the mamigp inpnt nf those cases in which there is 
marked cardiac arr hythmia.-with a feeble, irregular, very slow pulse, and syn- 
cop e or angin a. Dropsy is not, as a rule, piasent; the hear t-sounds may be 
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1 there are no aigna oL dilatation. Dig itally w whiMfciio 
• not adTiaab le. partioularly when the pufec is infrequent 
"‘■a, .a carerolfy regala i ed.d i et, and th— ik* 
t-> milphnrjr; ether and fliy For the 

liatr affling f eelings of anxiety morphia is invaluable. From 
sixtieth of a grain of strychnia may he given three times 
fee is hvd and firm and the blood pressure high the sodium 
iiinww "■ sboultLbn given ircely. 

In certain cases of weak heart, particularly when it is due to fatty over¬ 
growth, the plana Tfliom mended by Oertel and by Schott are advantageous. 
They are invaluable methods in those forms of heart-weakness due to intem¬ 
perance in eating and drinking and defective bodily exercise. The Oertel 
plan^co^jj^uoi-'three parts: Fiat, the reduction in the amount of liquid. ( 
This is an important factor in reducing the fat in those patients. It also 
slightly increases the density of the blood. Oertel allows daily about IUUmmccs 
qf liqu id which includes the amount taken with the solid food. Free pcrspiru- 
tion is promoted by bathing (if advisable, the Turkish bath), or even by the 
use of pilocarpine. 

The second important point in his treatment is tliejittt, which should 
consist largely of proieids. 

Mjuawn .—Cup .of-coffee or tea, with a little milk, about fi ounces alto¬ 
gether. Breads jjQiiBces. 

Noon .—Three to 4 ounces of soup, 7.to 8 ounces of roast beef, veal, game, 
omiSSry, salad or a tight vegetable, a little fish", 1-ounce of bread or farina- 
e£oua^puddingi 3 to 6 ounces of fruit for dessert. No liquids at this meal, as 
a rule, but in hot weather G ounces of light wine may be taken. 

Afternoon .— Six ounces of coffee or tea, with as mjichwater. As an 
indulgence an ounce of bread. 

Evening .—One or 8 soft-boiled eggs, an ounce,Abroad, perhaps a small 
salad, and fruit; 6 to 8 ounces of wine with 4 or 5 ounces of 

WJl The m“st important element of alljs^luatel erereisenoton the level 
but un hills of various grades. The distance walked each day is marked off 
and is gradually lengthened. Tn this way the heart is systematically ever- 

cisedmid^strengthen^nt_ Th is consists in a combination of M h * ro w, ‘ h 
exerci ses at f fauheim. The water has a temperature of from Uv-rJo *•> 
a™er? richly charged with CO, The good effects of tin Wh arecfeimed 

by schott 

S^^taU^th, in suitable cases, will alter the po^n 
of the anex teat and that it lessens the area of cardiac diilnrss, this moans 
that it diminishes the dilatatiw ef the heart. 

2 ,ItStt » ..liable. The -eeretie h«rt » Mm m«h taetoi 
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DISEASES OF THE ClHCVLATOW 

IV. AHEUBISM OF SHE HEART^ 

(a) Aneurism of a valve results from acute endojjyjytis, which'p?b§tibe& 
softening oc. erosion and may lead cither to perforation of the segment or; to 
gradual dilatation of a limited area under the influence of the blood-pressure. 
The aneurisms are usually spheroidal and project from the ventricular face 
of a sigmoid valve. They are much less-common on the mj)ral geymayts. 
T hey -f ropja atly .JBgtuTe and produce extg,asim.dfiattlint,ioTi MUl iocpaflafency 
otihfijialves. 

(b) Aneurism of the walls results from the weakening induce4igUSiUQBic 
myoca rditis. or occasionally it foliowa^a cntn mural endncar^iH s. which more 

. commonly, however, leads to perforation. It has followed a stab-woun d, a 
V g ummo - of the'rcntricle, and, according to some authoraj^ericar^jgjjdhasions. 
The l eft v en t ricle near the apex is usually4he.scat, this being the situation 
in which fibrous degeneration is most common. Fifty-nine of the 60 cases 
collected by Legg were situated here. In the early stages the anterior wall 
of the ventricle, near the septum, sometimes even the septum itself, is slightly 
dilated, the endocardium, opaque, and the muscular tissue .sclerotic. In a 
more advanced stage the dilatation is pronounced and layers of thrombi occupy 
the sac. Ultimately a large rounded tumor may project from the ventricle and 
may attain a size equal to that of the heart. Occasionally the aneurism is 
sacqulfttgd and communicates with the ventricle tlwaugk a .vexy,siaall 4 JciHce. 
The sac may be double, as in the cases of Janeway and Sailer. In the museum 
of Guy’s Hospital there is a specimen showing the wall of the ventricle cov¬ 
ered with aneurismal bulgings. Eupture occurred in 7 of the 90 cases col¬ 
lected by Legg. 

The symptoms produced by aneurism of the heart are indefinit e. Occa¬ 
sionally there is ) m arked b ulgin g in the apex region and the? t. qyior may 
perforat e the chest wall.jjln niitraTstenosis the right ventricle may bulge 
and produce a visible pulsating tumor below the left _costjd_bqidlf, 'WTT15Ti 1 
have known "to~Be mistaken fbf cafdiaeaneurism. ' When the sac is large and 
produces pressure upon the heart itself, there may be a marked disproportion 
between the strong cardiac impulse and the feeble pulsation in the peripheral 
arteries. ■ 


V. BUPTURE OF THE HEART. 

This rare event is usually associated with fatty infiltration or degenera¬ 
tion of the heart-muscles. In some instances, acute softening in consequence 
o(ymbolism of a branch of the coronary artery ^suppurative myocarditis, or 
avgummatous growth has been the cause. Of 100 c ases collected by Quain, 
*°t*y degeneration was noted iqj.7. Two-thirds of the patients were over 
sixty years of age. It may occur in infants. Schaps reports a case in an 
infant of four months associated with an embolic infarct of the left ventricle. 
Harvey, in his second letter to Riolan (1649), described the case of Sir Robert 
Darcy, who had distressing pain in the chest and syncopal attacks with suffoca¬ 
tion, and finally cachexia and (Jropsy. Death occurred in one of the parox- 
‘ ysms. The wall oF the leHt .v.enjRcle .of the. heart was ruptured, “ having a 
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i sufficient to admit auy of my fingers,'although the wall itself 
mtly thick and strong.” 

^ ^ the cliambere, but is found most-fwouaatly 

Q46 Oh,.ll)C.,antflrior„ wall, not far from the septum. The 
• • V 5 ., 1 ' .f^ 08 pl ace during exertion. There may la’ no preliminary * 

r ^»nptOmB, tot without any warning the patient may fall and die in a few 
Jttttoenta. SuddeaJeath occurred in 71 per cent of Quain’s eases. In other 
instances there may be in the cardiac region a sense ofjuiguish and s utTo ea- 
ti^o, and life may be prolonged foi several hours. In a Montreal ease, which 
I examined, the patient walked up a steep hill after the onset of the symptoms, 
and lived for thirteen hours. A case is on record in which the patient lived 
for eleven days. 


VI. NEW GROWTHS AND PARASITES. 

'Cuberclo and syphilis, kayo already been considered. I’muasy^uaucer or 
s arcoma is ex t re mel y rare. Secondary tumors may be single or multiple, anil 
are usually unattended with symptoms, even when the disease is most, exten¬ 
sive. In one case I found in the wall of the rigid, ventricle - n mass which 
involved the anterior segment of the tricuspid valve and partly blocked the 
orifice. The surface was eroded and there were numerous cancerous emboli 
in the pulmonary artery. In another instance the heart, wns greatly enlarged, 
owing to the presence of innumerable masses of colloid cancer the size of 
cherries. The mediastinal sarcoma may jieiieiralo the heart, though it is 
remarkable how extensive the disease of the mediastinal glands may be with¬ 
out involvement of the heart or vessels. 

fiiy«ti in the heart arc rare. They are found in diHarcnt parts, and arc 
filled either with a brownish or a clear fluid. K l wHL si y s U s am aai ci nally occur. 

.The.parasites tiave been discussed under the appropriate section, but it 
may be mentioned here that both the cysliccrus ccllulosas and the echinococcus 
cysts, occur occasionally. 


vn. WOUNDS AND FOREIGN BODIES. 

Wounds of the heart may be causedIbyjjstcmal injuries, aiv-siabs and 
b ullet"woup dH^by foreign bodies passing from the gullet or (esophagus, oijjy 
puncture for therapeutic purposes. 

(11 fl pjlef. wounds of the heart are common. Recovery, may take, place, 
and bullets have been found encysted in the organ, i i t a b w o und *. arc.atill 
mow-common. A medical student, while on a spTec, pas-ed a pin into his 
heart. The pericardium was opened, and the head of the pin wns found out¬ 
side of the right ventricle. It was grasped and an attempt made to remove 
it, but it was withdrawn into the heart and, it is said, caii'-ed the patient no 
further trouble (Moxon). In recent stab wounds it is a good practice to 
expose the heart and attempt to suture the wound. Sherman lias collected 34 
operations performed in the six years ending 1901, of which 13 recovered. In 
a case of stah rwound Pagensteeher tied the left coronary artery, which had 
b^n divided- 

(!) Hysterical girl« sometimes swallow pins aftd.fl.eedl.es, which, passing 
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through the oesophagus and stomach, are found in various 
A remarkable case is reported by Allen J. Smith'of a girl from' i 
dozen needles and pins were removed, "”^*1TlltniLMiWfl1PT 

Several years later she developed ajmjtn ms of chronic heart-disease. At the 
post mortem needles were fouhdlnthe tissues of the adherent pericardinm, and 

of the left side. 

-■rat Ti'mntnre of thp w-rf. ^oarAin«mtnaia) has been recommended as a 
therapeutic procedure, aajft.chlaJofona -aa*eosis, and experimental evidence 
has been brought forward by B. A. Watson in favor of the operation. He 
advises abstraction of blood in combination with the puncture—cardiocentesis. 
flEha-proceeding is not -without risk. Haemorrhage may take place f r u m ~ t h< 
pmrcture, though it is not often extensive. Sloaue has recently urged it's use 
an' till cases of asphyxia and in suffocatio n bv -dro^niy g and liom^CQftl^as. 
The successful case which he reports illustrates forcibly its stimulating -action. 


Vm. FUNCTIONAL AFFECTIONS OF THE HEART. 

I. Palpitation. 

In health we arc unconscious of the action of the heart. One of the first 
indications of debility or overwork is the consciousness of the cardiac pulsa¬ 
tions, which may, however, be perfectly regular and orderly. This is not 
palpitation. The term is properly limited to irregular or forcible action of the 
heart perceptible to the individual. The condition of extia^systole described 
in, the next section is present in many cases. 

Etiology.—The expression “perceptible to the individual” covers the 
essential element in palpitation of the heart. The most extreme disturbance 
of rhythm, a condition even of what is termed delirium cordis, may be unat- 
ended with eubjective sensations of distress, and there may be no conscious- 
less of disturbed action. On the other hand, there are cases in which com- 
ilaint is made of the most distressing palpitation and sensations of throbbing, 
n which the physical examination reveals a regularly acting heart, the sensa- 
,ions being entirely subjective. We meet with this symptom in a large group 
)f cases in which there evoitnhilit.v 0 f the nervous system. Palpi¬ 

tation may be a.marked feature at the time of puberty, at. the climacteric, and 
occasionally during menstruation. It is a very common symptom in hysteria 
and neurast henia, particularly in the form of the latter which is associated 
with dyspepsia. Emotions, such as fright, are common causes of palpitation. 
It may occur as a sequence of the acute fevers. Females are more liable to tho 
affection than males. 

In-a-seeend group.the palpitation results from the action upon, the heart 
of certain substance^such as tobacco, coffee, tea, and alcohol. And, lastly, 
palpitation SiayTeassociated with organic disease of the heart, either of the 
myocardium or of the valves. As a rule, however, it is a purely nervous phe¬ 
nomenon—seldom associated with organic disease—in which the most violent 
action and the most extreme irregularity may exist without that subjective 
element of consciousness of the disturbance which constitutes the essential 
feature of palpitation, 
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described by Da Costa, which was so common among 
i during the civil war, is a neurosis of this kind. The •chief 
-palpitation with great frequency of tlio pulse on exertion, a 
ount of cardiac pain, and dyspmen. The factors at work in pro- 
dondition appeared to be the mental excitement, the unwonted 
aMggjajhi' exertion associated with the drill, and diarrluca. The condition is 
not infrequent in civil life among young men, and when persistent it may 
lead to hypertrophy of the heart. 

Symptoms. — Jn the mildest form, such as occurs during a dyspeptic attack, 
there is slight fluttering of the heart and a sense of what patients sometimes 
call “ goneness.” In more severe attacks^thc heart heats vU>lanlly..jts pulsa¬ 
ti ons against th e chest wall are visibky«lhe rapidity of tho action is much 
increased, (the arteries throb forcibly, andjrhure is a sense of great distress. In 
some instances the heart’s action is not at all quickened. The most striking 
cases are-in neurasthenic women, in whom the mere entrance of a person into 
the room may cause the most violent action of the heart and throbbing of the 
peripheral arteries. * Tho pulse may be rapidly increased until it reaches 150 
or .160. VA diffuse flushing of the skin may appear at the same time. After 
such attacks, there may be theijiassage of a large quantity of pule urine. In 
many cases of palpitation, particularly in young men, the condition is at once 
relieved by exertion. A patient, with extreme irregularity of the heart may, 
after walking quickly 100 yards or running upstairs, return with the pulse 
perfectly regular. This is not infrequently seen, too, in the irregular action of 
the heart in mitral valve disease. 

The physical examination of the heart is usually negative. Tho sounds, 
the shock of which may be very palpable, are on auscultation clear, ringing, 
and metallic, but not associated with murmurs. The second sound at the 
base may be greatly accentuated. A murmur may sometimes Iw heard over 
the pulmonary artery or even at the upux in cases of rapid action in neuras¬ 
thenia or in severe amcmia. The attacks may Is- transient, lasting, only for a 
few minutes, or may persist for an hour or more. In Borne instances any 
attempt at exertion renews the attack. 

The prognosis is usually good, though it may be extremely difficult to 
remove tho conditions underlying the palpitation. 

II. Auiuiytumia. 

The work of Gaskell and of Engelmann on the function of the heart- 
muscle, and the clinical studies of James Mackenzie, Wenckebach, and others, 
have modified the older views of the neurogenic cardiac mechanism with its 
museulo-motor nerve centre upon whieh the higher centres play'd through 
the vagi and the sympathetic nerves. The source of the action of the heyt is 
nowplaecd in the muscle itself—myogenic—and Gaskell describes as its junc¬ 
tions rhythmicity, excitability, contractility, conductivity, and tonicity; that 
is to say, the muscular fibres of the heart possess the power of rhythmically 
Meatmg.A-stimulus, of being able to receive a stimulus, of responding to a 
stimulus contracting, of conveying the stimulus from muscle fibre to muscle 
fibre, and of maintaining a certain ill-defined condition called tone. Wencke¬ 
bach and James Mackenzie have studied the disturbances of these functions 
of the heart clinically, and have endeavored to classify them m harmony with 
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the myogenic theory, f am indebted to Joseph Erlanger, of i 
kins Physiological Laboratory, for the following classification ] 

Wenckebach: 

I. Arrhythmia swatting from decreased conductivity i p the auricul o- 
ve ntricy .lar junction — heart-block. Characteristics: Auricular rhythm perfect, 
rate normal or accelerated; ventricular rhythm may or may not be perfect; if 
perfect its rate will be one-half of that of the auricles, or less; if not perfect the 
irregularities will bear some direct relation to the contractions of the auricles. 

A. Partial heart-block: (1) Occasional ventricular silence; (2) regularly 
recurring ventricular silence, either one ventricular beat missed in 7, 6, 5, 4, 
etc., auricular beats, or a 2:1, 3:1,4:1 rhythm, or either of these alternating. 

B. Complete heart-block: Auricular and ventricular rhythms perfect but 
independent. 

C. Paroxysmal bradycardia (Stokes-Adams disease) affecting the ventricu¬ 
lar rate alone. 

II. Arrhythmia resulting from increased irritability of the heart. 

A. Ventricular extra-systoles, characterised by an early systole, which is 
associated..with the phenomena of a retrograde impulse. There may be one 
or more ext/a-systoles following a normal systole; when regularly recurring, 
one or more extra-systoles after 5, 4, 3, 2, or 1 normal Bystoles, the last giving 
the bigeminal or trigeminal pulse, or there may be irregularly recurring extra¬ 
systoles causing delirium cordis. 

B. Auricular extra-systoles. ( , 

III. Arrhythmia resulting from the influence of extrinsic nerves upon t 
eart-rate. (1),Vagus effects. (2) Accelerator effects. 

IV. Arrhythmia resulting from disturbed diastolic filling of the heart. 

A. Disturbed filling resulting from violent respiratory movements; may 

ive the paradoxical pulse. 

jL Disturbed filling from adherent pericardium or mediastinal tumor: may 
ive the paradoxical pulse. 

C. Associated respiratory and cardiac rhythm. Alternating pulse (?). 

The senior student is referred to the work of Wenckebach, translated by 

rhomas Snowball (1904), and to the writings of James Mackenzie. I can 
lere only refer to the more common and important disturbances of rhythm. 

Intennittency. Extra-systoles.—The commonest type of arrhythmia is that 
low known as the extra-systole, to explain which it must be remembered that 
to a stimulus strong enough to set up a contraction the heart answers with all 
the contractility of which it is capable at the moment (Bowditoh’s law of maxi¬ 
mal contraction). ’ A second property of tho heart-muscle is that it possesses 
a “ refractory phase ” in which normally it is not excitable, or answers onh 
to very strong stimuli. Tiimpfl Hii H jpfi-aotnry R t ai r C , begin ning shortly.hafoi r 
the systdejmd_contin,uing a short time after it, ,tbe heart is inexcitablc. 
Wheifnot refractory it may again contract during this phase and produce an 
extra-systole, which is followed by a long pause. EJpgelmann explains-thi- 
lon g pause a s followsIn consequence of the extra-systole the ventricle is still 
pi therefiacl'y stagfe-when the next physiological stimulus reaches it. This 
stimulus therefore has no effect, no contraction takes place, and it is not till 
the next stimulus after it that a contraction can again be produced. Thus 
the normal systole that would follow the extra-systole is missed; then the first 
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P after the compensatory pause occurs exactly at the moment 
tt^jprould have occnrred had no extra-systole preceded it ” (Wencke- 
Thjp insularity, inequality, and intermission of the pulse as met 
everyrday clinical experience is largely due to the occurrence of these 
extra-systoles, which may present all sorts of combinations and groupings, 
bigeminal, trigeminal, etc., depending upon whether the cxtru.pulsc-hcnts are 
perceptible or not. And yet in spite of this most extreme irregularity there 
may be no actual pathological change, and so far as the maintenance of the 
circulation is concerned the heart may he acting in a most satisfactory man¬ 
ner. Pa tieutx'fll ay feel the-extra-systole as a detinite thud, and the emupon- 
satory pause is perceptible, hut very,of tea there are no subjective sensations. 

Ftttrtii°r f '' l "° occur at all ages and under the most variinl eonditions iu~ 
healt h and diaease. Mackenzie recognizes a youtliful and an adult type of > 
in which the latter is due chiefly to the presence of the systoles. 
There are several classes of eases. The arrhythmia may lie a life-long condi¬ 
tion. Without any recognizable disease 1 , without any impairment of tho 
action of the heart, there is permanent irregularity. This may lie a peculiarity 
of the heart-muscle of the individual, who has extra-systole for the sumo 
reason—physiological hut not well understood—as the dog and horse, in which 
animals this phenomenon is common. Tho late Chancellor Perrier, of Med ill 
University, who died at the age of eighty-seven, had an extremely irregular 

heart action for the last fifty years of his life. I know several .. who lmvo 

had for many years irregularity without the slightest discomfort, i IU-ikkili- 
tateiLandgwutaathcauo persons thowunay be an irritable weakness of the heart 
associated with extra-systole, and palpitation of a most distressing character. 
In a second group’itoxk,agents, as tobacco, tea, coffee, orjjlie poisons of the in¬ 
fectious diseases or fhosu originating in the intestines or metabolic poisons, 
cause-arrhythmia. Even reflexly, us^n flatulent dyspepsia, extra-systoles nniy 
arise. Thirdly, tR high blood pressure can set up extra-systoles; ulsotehange in 
posture. And lastly^organie disease of the heart, itself, “ dihllatijffi, inflamma¬ 
tion, poor blood supply to the muscle, overexertion can nil supply stimuli to 
set up extra-systoles either directly or rellexly ” (Wenckebach), loo much 
stress should not be laid ujx>n arrhythmia per xe in the abseuce of organic 
disease. 


III. IUriD Heart—Tachycardia. 


The rapid action niay-he-pedcctly natural. There are individuals whose 
normal heaTt action is at 100 or even more per minute. - Kim i t i owU , causes, 
vifllenLaxercise, amkfevors all produce great increase in the rapidity of the 
heart’s action. < The extremely rapid action which follows fright may persist 
foudays, or even weeks. Traube reports an instance in which, after violent 
exercise, the rapidity of the heart continued. Cases arc not uncommon at the 


-cnenppflime^ the condition can hardly be termed a 

neurosis, since it depends upon definite changes in the pncumo|astricsor 
in tha-aednlla. Cases have been reported in/whieh tumor or 
the medulla orapress.uru.upoa the vagi has been associated with heart huny. 
SomeoTlhe cases of frequent action of the heart in women have bee, thought 
to be due twreflfis irrjt&li&n.from ovarjaa.or.rffexilllilSfiase- 
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Farnryamsil tru-hyrnrMn is a 

<Jteart hurry, during which the action is greatly increased,"! 
ng 200 uTifl nvpT The case? are not common. The attack may'helplS^js^Ort 
md persist only for an hour or so. A patient at the Philadelphia ThfijaSSary 
'or Nervous Diseases was attacked every week or two; the pulseWaulirise 
A>220 or 230, and there were such feelings of distress and uneasiness that 
he patient always had to lie down. There may be, however, no subjective 
listurbance, and in another case the patient was able to walk about during 
the paroxysm and had no dyspnoea. One of the most remarkable cases is 
reported by H. C. Wood. A physician in his eighty-seventh year had had 
attacks at intervals from his thirty-seventh year. The onset was abrupt and 
the pulse would rapidly rise to 200 a minute! Fol^-more t han twenty - y ea r s 
the taking nf ice-water or strong coffee would arrest the attacks. Bouveret 
has analyzed a number of cases of this essential or idiopathic form; he finds 
that a permanent cure is rare, and that the patients suffer for ten or more 
years. Four instances terminated fatally from heart-failure. Martin* looks 
upon it as a symptom of an acute dilatation of the heart, appearing paroxys- 
mally. One of the most remarkable features is the abruptness of onset and the 
abruptness with which an attack may end. One of my eases had recurring 
attacks lasting ten to thirty days, and the heart would suddenly “ flop,” as she 
expressed it, the rate falling from 180 to 80 or 90 per minute. 


IV. Slow Heabt—Bhadyoahdia—Heabt-Blook. 

Slow action of the heart is sometimes norm si and may he a^family-peeuli- 
arity. Napoleon,is stated to have had a pulse of only 40 per minute. 

In any case of slow pulse it is important first to make sure that the 
number of heart and arterial beats correspond. In many instances this is 
not the case, and with a radial pulse at 40 the cardiac pulsations may be 80, 
half the beats not reaching the Wrist. heart cnntfflfltjnTu^ njf the pnjae 
woye, should be taken into account. 

(a) Fhyaiehgxc at' Hrudycardia. —As jjgejubmnees the pulaa-iate becomes 
slow. In the pue rperal state the pulse-may beat from 44 to 60 per. minute, or 
may even be as low as 34. It is seen in premature lahn> as well a« at ter m. 
The explanation of'its occurrence at this period is not clear. •Slowness-of the 
pulse is associated with hunger. Bradycardia depending on individual peculi¬ 
arity is extremely rare. 

(A) E athohgical br aducardia. which is met with under the following con¬ 
ditions: (hLIn _convalc aceace foam acute fpyprs. This is extremely common, 
particularly after-pneumonia, typhoid-fever, mnt° and diph- 

theria. It is most frequently seen in young persons and in cases which have 
run a normal course. (It) Tn dignaswi nf the digest!™ fljffltp"* such as chronic 
■dyspepsia, ulcer or cancer nf Hip atmnanh an d jaundice H!Tn diaea^a nf 
■th e respiratory system. Here it is by no means so common, but it is seen not 
infrequently io-emphysema. fai Tn disea^a nf the circula tory a yftfywn Ex¬ 
cluding all cases of irregularity of the heart, bradycardia is not common in 
diifH flH) .of .t.he valves. It is most frequently seen in fatty and fibroid changes 
in theSeart, but is not constant in them. (5) In diseasee-oLih&Juanaiy 
organa. It occurs occasionally in nep hrit.ia and" may be a faafcuBMfadUnmia. 



agents. It occurs in uraemia, poisoning by 
follows of tobacco. cofTcc^ and digitalis. (C-) In 

girders, such as a a aamia , eldoruaia^and diabetes. (8^_In 
3.system. 4-Piipltiy, epilepsy, the cerebral tumors, qjjfoc- 

'IzBr-’ an< ^ ^* aea8 ® J and injuries of the cervical cord may be 

.. . . tiia very slow pulse. In general paresis, mania, and melancholia 
DOT infrequent. (!)) It occurs occasionally in atlcctions o’f the skin and 
, and injjiiustrokc, or in prolonged exhaustion from uny cause. 


V. Heaut-hi.ock. Stokks-Adajis Disease. 

The impulse causing the heart to beat originates at the venous end of the 
heart and is transmitted in such a way that the auricles contract first, the ven¬ 
tricles a moment later, the impulse being propagated like a peristaltic wave 
through the heart-walls. In passing from the auricle to the ventricle the 
stimulus traverses a narrow hand of muscle, the only demonstrable muscular 
connection between the venous and arterial chandlers. In tin 1 adult heart this 
auriculo-ventricular bundle of His is IS nun. long, 2.5 mm. broad, and 1.5 
mm. thick; it arises in the septum of the auricles below the forufticu ovale and 
passes downward and forward through the trigonam lihrosum of the auriculo- 
ventricular junction, where it comes into close relation with the mesial leaflet of 
the tricuspid valve. Passing along the upper edge of the muscular septum, just 
where it joins with the posterior edge of the membranous septum, it radiates 
from this point throughout the heart as the junctional system of Xutyani, j n 
the dog destruction of the bundle prevents the passage from the auricle to the 
ventricle of the impulse which normally cause-, the ventricles to emit met. They 
immediately assume a rate of heating which is very much slower than that of 
the auricles and is totally independent, as they possess their own automatic 
rhythmicity. Under ordinary circumstances this inherent rhythmicity can not 
manifest itself because the much more rapidly lieating venous end of the heart 
sets the pace for the sluggish arterial end. But if the auricular impulse is 
blocked, the ventricles released from the control of their normal pace maker 
assume their own rate. This condition lias liecn culled complete heart-block. 
By an ingenious contrivance Krlanger has been able in the dog to gradually 
compress the auriculo ; vontricular bundle and produce the various stages of 
this condition, namely, one ventricular silence in 27 auricular beats, and 
one ventricular silence with every other auricular lieut, giving a 2:1 rhythm, 
and proceeding to a 3:1 and a 4:1 rhythm. Finally, complete block 
may result, in which no impulses pass from the auricles, hut the ventri¬ 
cles beat with their own inherent rate, which Krlanger estimates, from a 
study of eases of heart-block in my wards, to lie about 25 to 28 lieatb to the 
minute in man. The explanation of the phenomenon is based upon one sug¬ 
gested by Gaskell. The bundle of llis, like all muscle tissue, becomes fatigued 
when it is made to contract repeatedly. Under normal circumstances sufficient 
time elapses between successive heats to permit the bundle to return to its 
normal state, hut when from injury or any cause the irritability of the bundle 
is greatly reduced, it may not read to the auricular stimulus, which thus fails 
to reach the ventricles. Occasionally while compressing the auriculo-ven¬ 
tricular bundle in the dog, the ventricle alone may suddenly stop beatipg for 
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t is obtained from the smaller quantifies. It should lx* given 
tw three times a day. 

rapidity of action, aconite mav Ik* trii*d or xcrainuu virido. 
ea associated with sl eeple ss n ess KHd n*stlessness which are greatly 
, ■ ^7 bromide of potassium. Digitalis is u*r\ rarely indicated, but. in 

Jbttmate cases it may be tried with the ini': vomica. 

; Cases of heart hurry are often extremely obstinate, as may be judged from 
tl» case of the physician reported by II. C. Wood, in whom the condition per- 
gssied in spite of all measures for fifty years. The bromides an* sometimes 
v.viful; the general condition of neurasthenia should he treated, and during 
the paroxysm an ice-bag may lie placed upon the heart, or I .oiler's coil, 
through which ice-water may lie passed. Electricity, in the form of gahnn- 
ism, is sometimes serviceable, and for its mental effect the h’ranhlinic current. 
For the condition of slow pulse but little can be done. A great majority of 
' the eases are not dangerous. 


IX. ANGINA PECTORIS. 

Stenocardia, or the breast-pang, described by Ilelierden, is riot an inde¬ 
pendent affection, but a symptom associated with a number of morbid condi¬ 
tions of the heart and vessels, more particularly with sclerosis of the root of 
the aorta and changes in the coronary arteries. True angina is characteris'd 
by paroxysms of agonizing pain in the region of the heart, extending into 
the arms and neck. In violent attacks there is a sensation of impending 
death. 

Etiology. —It is a discuse of adult life and occurs almost exclusively in, 
men. In Iluehard’s statistics of 2.'i7 cases only Vi were in women. In my 
first series of 40 cases there was only one woman. It may occur through sev¬ 
eral generations, as in the Arnold family, (lout and dujKetes are important 
factors, A number of cases of angina pectoris have followed influenza. At¬ 
tacks are not infrequent in certain forms of heart-disease, particularly aortic 
insufficiency and adherent pericardium. It is much less common in disease 
of the mitral valve. Almost without exception the subjects of angina have 
arterio-sclerosis, either general or localized at the root of the aorta, with 
changes in the coronary arteries and in the myocardium. Severe attacks may 
occur in the early period of the growth of aortic aneurism. In men under 
thirty-five syphilitic aortitis is an important factor. 

Phenomena of the Attack. —The exciting cause is in a majority of all 
cases well defined. In only rare instances do the patients lane attacks when 
quiet. They come on during exertion most frequently, as in walking up lull 
or doing something entailing sudden muscular effort; occasionally even the 
effort of dressing or of stooping to lace the shoes may bring on a paroxysm. 
Mental emotion is a second very potent cause. John Hunter appreciated (his 
when he said that “ his life was in the hands of any rascal who chose to annoy 
and tease him.” In his case a fatal attack occurred during a tit of anger. 
A third, and in many instances the most important, factor is flatulent dis¬ 
tention of the stomach. Another common exciting cause is cold; even the 
chill of getting out of bed in the morning or on bathing may bring on a 
paroxysm. 
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- Usually during exertion or intense mental emotion; 
witft tm agonizing pain in the region of the heart and a ofc 
as if the heart had been seized in a vice. The pains radiate 
down the arm, and there may be. numbness of the fingers or £*.<priertiac 
region. The face is usually pallid; and may assume an a ahy.g » ayt ittt, ihd not 
infrequently a profuse sweat breaks out over the surface. The paroxysm lasts 
from several seconds to a minute or two, during which, in severe attacks, the 
patient feels as if death were imminent. As pointed out by Latham, there 
are two elements in it, the pain -£dolor pectoris —and the indescribable feel¬ 
ing of anguish and sense of imminent dissolution-^mfar-amnH. There are 
great’restlessness and anxiety, and the patient may drop dead at the height 
of the attack or faint and pass away in syncope. The eonditioa-o£- -the- heart 
during the attack is variable?the pulsations may be uniform and regular. 
, The pulse tension, however, is usually increased, but it is surprising, even in 
cases of extreme severity, how slightly the character of the pulse may be 
altered. After the attack there may be .eructations, or the passage of. a. large 
quantity of clear urine. The patient usually, feels exhausted, and for a day 
or two may be badly shaken; in other instances in an hour or two the patient 
feels himself again. While dyspnea is not a constant feature, the paroxysm 
is not infrequently associated with a form of asthma; there is wheezing in 
the bronchial tubes, which may come on very rapidly, and the patient gets 
short of breath.*) Many patients the subjects of angina die suddenly without 
warning and not in a paroxysm. In other instances death follows in the first 
well-marked paroxysm, as in the case of Thomas Arnold. In a third group 
there are recurring attacks over long periods of years, as in John Hunter’s 
i case; while in a fourth group of cases there are rapidly recurring attacks for 
several days in succession, with progressive and increasing weakness of the 
heart. 


With reference to the radiation of pain in angina, the studies of Mac¬ 
kenzie and of Head arc of great interest. Head concludes that (1) in dis¬ 
eases of the heart, and more particularly in aortic disease, the.pain is referred 
along the first, second, third, and fourth dorsal areas; (2) in angina pectoris 
the pain may be referred in addition along the fifth, sixth, and 'seventh, and 
even the eighth and ninth dorsal areas, and is always accompanied by pain in 
certain cervical areas. A remarkable fact is the early localization of the pain 
in di^ht i parts, not infrequently in t he left, ar m; in one of my cases in the 
l eft testi s, and in another in, the jaw. - , . >, • . i ( 

Theories of Angina Peotoris. —(1) That it is a nenralgia of the cardiac 
nerves, but the agonizing cramp-like character of the pain, the suddenness of 
the onset, and the associated features, are unlike any neuralgic affection. The 
pain, however, is undoubtedly in the cardiac plexus and radiates to adjacent 
nerves. It is interesting in note, in connection with the almost constant scle¬ 
rosis of the coronary arteries in angina, that Thoma has found marked sclero¬ 
sis of the temporal artery in migraine and Dana has met with local thickening 
of the arteries in some cases of neuralgia. (2) Heberden believed that it 
was a cramp of the heart-muscle itself. Cramp of certain muscular territories 
would better explain the attack. (3) That it is due to the wItmup tension of 
the ventricular walls, in consequence of an acute dilatation associated, in the 
majority of cases, with affection of the coronary arteries. Traube, who sup- 
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d 8»t til agonizing pain resulted from (lie groat sfretoh- 
,~ e nerve* in the muscular substance. A modified form 
there is a s^Sasm of the coronary arteries with groat increase 
pressure. > 

o£ Adlan Earns, revival by Potain and others, that the 
of transient- ischaemia of the heart-muscle in <vnsapience of 
tt sptfeai, of the coronary.arteries. The condition known as inlermit- 
. idi cation illustrates what may take place. In man (and in the horse), 
fab flon a e qnence of thrombosis of the abdominal aorta or iliacs, transient para- 
pl^ia and spasm may follow exertion. The collateral circulation, ample 
when the limbs are at rest, is insufficient after the muscles arc uelivolv used, 
and a'state of relative ischaemia is indueal with loss of jamer, which disap¬ 
pears in a short time. This “ intermittent ol l iinijp, > [imi - theory Im',( explains 
the angina paroxysm. A heart the coronary arteries of which are sclerotic 
or calcified, is in an analogous stale, and any extra exertion is likely to he fol¬ 
lowed by a relative ischaemia and spasm. In Allan Burns's work on The I leurt 
(1809) the theory is discussal at length, but lie does not think that spasm is 
a necessary accompaniment of the ischaemia. 

In .fatal cases of angina the coronary arteries arc almost invariably dis¬ 
e ased e ither in their main divisions, or there is chronic cmlnrtcrdis with great, 
narrowing of the orifices at the root of the aorla. Experimentally. occlusion 
of the coronary arteries produces slowing of the heart’s act mil, gradual dila¬ 
tation, and death within a very few minutes. ('ohnhcim has shown that in tho 
dog ligation of one of the large coronary branches produces within a niinuto 
a condition of arrhythmia, and within two minutes the heart ceases in diastole. 
These experiments, however, do not throw much light upon the etiology of* 
angina pectoris. Extreme sclerosis of the coronary arteries is common, and a 
large majority of the cases present no symptoms of angina. Even in the eases 
of sudden death due to blocking of an artery, particularly (he anterior branch 
of the coronary artery, there is usually no great pain either lieforc or during 
the attack. 


Diagnosis. —There are many grades of true angina. A man may have 
slight p iyfflrdisl pain, a sense of distress and uneasiness, and radiation of 
the pains to the arm and neck. Such attacks following slight exertion, an 
indiscretion in diet, or a disturbing emotion, may alternate with attacks of 
much greater severity, or they may occur in connection with a pulse of in¬ 
creased tension and signs of general arterio-sclerosis. In the milder grades 
the diagnosis can not rest upon the symptoms of the attack itself, since they 
may be simulated by what is known as the neurotic or functional variety; but 
the diagno sis should be basal upon the examination of the heart and arteries 
and a careful consideration of the inode of onset and symptoms. The cases of 
neurotic angina pectoris in women cull for the greatest care in the diagnosis, 
and attention to the points given in the table of Hut-hard will la: of the great¬ 
est aid. The existence of a marked increase in the blood-pressure is con¬ 
firmatory evidence of organic disease. 

Functional Angina Pectoris. —There are two main groups, the nen- 
ratjc and the toxic- The former embraces the hysterical and neurasthenic 
eases, which are very common in women. Huchard has given an excellent 
differential table between the two forms. 
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* TBOB ANGINA. 

Most common between the ages of 
forty and fifty years. 

More common in men. Attacks 
brought on by exertion. 

Attacks rarely periodical or noc¬ 
turnal. 

Not associated with other symp¬ 
toms. 

Vaso-motor form rare. Agoniz¬ 
ing pain and sensation of compres¬ 
sion by a vice. 

Pain of short duration. Attitude: 
silence, immobility. 

Lesions: sclerosis of coronary 
artery. % % , 

Prognosis grave, often fatal. 
Arterial medication. 


At every age, even sixy$8ft'. 

More common in women. At¬ 
tacks spontaneous. 

Often periodical and nocturnal. 

Associated with nervous symp¬ 
toms. 

Vaso-motor form common.' Pain 
less severe; sensation of distention. 

Pain lasts one or two hours. Agi¬ 
tation and activity. 

■ Neuralgia of nerves and cardio- 
plexus. 

Never fatal. 

Antineuralgie medication. 


Nothnagel has described as vaso-motor angina a form in which -the symp¬ 
toms set in with coldness and numbness in the extremities, followed by great 
pnecordial pain and feelings of faintness. Some have recognized also a reflex 
variety. 

t Toxic Angina .—This embraces cases due to the abuse of tea, coffee, and 
tobacco. There are three groups of cases of so-called tobacco heart: First, the 
irritable heart of smokers, seen particularly in. young lads, in which the symp¬ 
toms are palpitation, irregularity, and rapid action; secondly, heart-pain of a 
sharp, shooting character, which may be very severe; and, thirdly, attacks of 
such severity that they deserve the name of angina. 

Prognosis. —Cardiac-.pain without evidence of artcrio-sclerosis or valve- 
disease is not of much moment* Angina in men is almost invariably associ¬ 
ated with marked cardio. vascular lesions, in which the prognosis is always 
grave. With judicious treatment the attacks, however, may be long deferred, 
and a few instances recover completely. The prognosis is naturally more 
serious with aortic insufficiency and advanced arlerio-sclerosis. Patients who 
have had well-marked attacks may liyc for many years, but much depends 
upon the care with which they regulate their daily life. 

Treatment. —Patients subject to this affection should live a quiet life- 
avoiding particularly excitement and sudden muscular exertion. During the 
attack nitrite of amyl should be inhaled, as advised by Lauder Brunton. From 
ajojLdrops may be placed upon cotton-wool in a tumbler or upon the hand¬ 
kerchief- This is frequently of great service in the attack, relieving the ago¬ 
nizing pain and distress. Subjects of the disease should carry the ptrks- of 
the nitrite of amyl with theny and use them on the first indication of an 
attack. In some instances the nitrite of amyl is quite powerless, though given 
freely. If within a minute or two relief is not obtained in this way, chloro¬ 
form should at once be given. A few inhalations act promptly and give great 
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■ lains continue, a hypodermic ol morphia may lie admiuis- 
d repeated paroxysms a patient may display reinartablo 
ion of this drug. 

, nitroglycerin may be given in full doses, as reoom- 
or 4he nitrite of sodium (Matthew Hay). Tlie nitro- 
lseil for a long time und in inereasing doses, beginning 
.times a day of the 1-per-cent solution, and increasing 
thtf dbiBe ljninim eyery five or six days until the patient complains of Hush¬ 
ing or headache. The fluid extract of English hawthorn Cm I,,) us o.npaallia 
—has been strongly recommended by Jennings. Clements, and others. 

. Hnehard recommends the iodides. Miming that their prolonged use in¬ 
fluences the arterio-sclorosis. Twenty grains three times a day may la* given* 
for several years, omitting the medicine for about ten days m each month. v. 
In some instances this treatment is most, beneficial, particularly in middle- 
aged men with a history of syphilis. 

For the neurotic, the treatment must be directed to the general nervous 
condition. Electricity is sometimes very benciicial, particularly the Frank- 

linic form. "V** *~v. 4 


X. CONGENITAL AFFECTIONS OF THE HEART. 

These hare only a limited clinical interest, as in a large proportion of the 
cases the anomaly is not compatible with life, and in others nothing can lie 
done to remedy the defect or even to relieve the symptoms. 

The congenital affections result from interruption of the normal course 
of development or from inflammatory processes—endocarditis; sometimes, 
from a combination of both. 

(а) General Anomalies.—Of general anomalies of development the fol¬ 
lowing conditions may be mentioned; Acardia, absence of the heart, which 
has been met with in the monstrosity known by the same mime; doable heart , 
which has occasionally been found in extreme grades of fietnl deformity; 
dextrocardia, in which the heart is on the rjght side, either alone or ns part 
of a general transposition of the viscera; ectopia rordin, a condition associated 
with fission of the chest wall and of the alxloinpn. The heart may he situ¬ 
ated in the cervical, pectoral, or abdominal regions. Except in the abdominal 
variety the condition is very rarely compatible with extra-uterine life. Occa¬ 
sionally, as in a ease reported hv Holt, the child lives for some months, and 
the heart may be seen and felt heating beneath the skin in the epigastric 
region. This infant was five months old at the date of examination. 

(б) Anomalies of the Cardiac Septa.—The septa of both auricles and ven¬ 
tricles may bo defective, in which ease the heart consists of hut two chandlers, 
the cor biloculare or reptilian heart. In the septum of the auricles there is 
a very common defect, owing to tlie fact that the membrane closing the fora¬ 
men ovale has failed at one point to liecome attached to the ring, and leaves 
a valvular slit which mav Ik? large enough to admit the handle of a scalpel. 
Neither this nor the small cribriform perforations of the membrane are of 
any significance. 

The foramen ovale may be patent without a trace of membrane closing 
it In some instances this'exists with other serious defects, such as stenosis 
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of the pulmonary artery, or imperfection of the' ve$t }.m §Pj S^H 
others the patent foramen ovale is the only anomaly, 
it does not appear to have caused any embarrassment, as TOf^jK9NBi||s8 
been found in persons who have died of various affeetioDs. ; lEpS^iwg|p|tgr 
septum may be absent, the condition known as lii^iflln' heart. 
frequently there is a small defect in the upper portion of .the septtuh^bither 
in the situation of the membranous portion known as the “ undefended space ” 
or in the region situated just anterior to this. The anomaly, is very frequently 
associated with narrowing of the pulmonary orifice or of the conus arteriosus 
of the right ventricle. 

(c) Anomalies and Lesions of the Valves. —Numerical anomalies of the 
valves are not uncommon. The semilunar segments at the arterial orifices 
are not infrequently increased or diminished in number. Supernumerary seg¬ 
ments are more frequent in the pulmonary artery than in the aorta. Four, 
or sometimes five, valves have been found. The segments may be of equal 
size, but, as a rule, the supernumerary valve is small. 

Instead of three there may be only two semilunar valves, or, as it is 
termed, tho v bicuspid btmAitian. »• In my enperienee/'-dtiis is faore frequent in 
the aortic valve. Of 21 instances only 2 occurred at the pulmonary orifice. 
Two of the valves have united, and from the ventricular face show either no 
trace of division or else a slight depression indicating where the union has 
occurred. From the aortic side there is usually to be seen some trace of divi¬ 
sion into two sinuses of Valsalva. There has been a discussion as to the origin 
of this condition, whether it is really an anomaly or whether it is not due to 
endocarditis, fcctal or post-natal. The combined segment is usually thickened, 
.but the fact that this anomaly is met with in the foetus without a trace of 
sclerosis or endocarditis shows that it may, in some cases at least, result from 
a developmental error. 


Clinically this is a very important congenital defect, owing to the liability 
of the combined valve to sclerotic changes. Except two foetal specimens all 
of my cases showed thickening and deformity, and in 15 of those which I 
have reported death resulted directly or indirectly from the lesion. 

The little fenestrations at the margins of-tha-sigmoid valves have no sig¬ 
nificance ; they occur in a considerable proportion of all bodies. 

Anomalies of the aurieulo-ventricular valves are not often met with. 


Fcetal endocarditis may occur either at the arterial o r auricu lo-ven- 
tricular orifices, It is nearly always of the chronic or*sclerotic variety?” Very 
rarely indeed is it of the wa rty or ve rrucose form. There are little nodular 
bodies, sometimes six or eight in number, on the mitral and tricuspid seg¬ 
ments—the nodules of AUpni-—which represent the remains of foetal struc¬ 
tures, and must not be mistaken for endocardial outgrowths. The little 
round,ed, bead-like haemorrhages of a deep purple color, which are very com¬ 
mon on the heart valves of children, are also not to be mistaken for the prod¬ 
ucts of endocarditis. In foetal endocarditis the segments are usually thickened 
at the edges, shrunken, and smooth. In the mitral and tricuspid valves the 
cusps are found united and the chordae tendineae are thickened and shortened. 
In the semilunar valves all trace of the segments has disappeared, leaving a 
stiff membranous diaphragm perforated’by an oval or rounded orifice. It 
is sometimes very difficult to say whether this condition has resulted from 
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■ whether it is an error in development. In very many 
are combined; an anomalous valve becomes thfi seat 
nges, and, according to llauchfuss, endocarditis is more 
ide of the heart only because the valves arc hero rnora 

Dlmonaby Orifice. —Stenosis of this orifice is one of 
ost important of congenital heart affections. A slow 
lual union of the segments and narrowing of the orifice 
t admits only the smallest-sized prolie. In some,of the 
«wT.na smfyqn ^epmrnnnna nnruHtmn 0 f the. combined segments is such that 
t Would appear to be the result of faulty development. In SU1IJ!* .instances 
ty' nnr The condition is compatible with life for many years, 
Ina In a considerable proportion of the eases of heart-disease nlxive the lentil 
reax this lesion is present. With it there may be defect of the ventricular 
«ptnm. Pulmonary tuberculosis is a very common cause of death. Ubliiuca- 
i gn or atresia of the pulmonary orifice is a less, frequent but more serious 
gBriitinn -than stenosis. It is associated with |iersistenee of the ductus arte- 
■iosus, together with patency of the foramen ovale or defect of (lie ventricular 
leptum with hypertrophy of the right heart. Steno sis of tin• tonus arteriosus 
)f the right ventricle exists in a considerable proportion of the eases of ohstme¬ 
lon at the pulmonary orifice. At the outset a developmental error, it may lie 
»mbined with sclerotic changes. TUe ventricular septum is imperfect, I ho 
fiflTUfflflP ovsle is usually open, and tlie ductus arteriosus patent. These three 
eaions at the pulmonary orifice const itutc the most important group of all con- 
g enijtal cardiac affections. Of 181 instances of various congenital anomalies 
soHecfed by Peacock, 119 cases came under this category„nnd, according to thiiy 
luthor, in 86 per cent of the patients living beyond the twelfth year the lesion 
a at this orifice. 


Qqn genital fusions of the aortic orifice are not very frequent. Itauehfuss 
lias collected 24 cases of stenosis and at resin 
ras may also occur, a condition which is no 
Tien of the 16 cases tabulated by Dilg were 

Transp osition of the large arterial trunks is a not uncommon anomaly. 
There may’be neither hypertrophy, cyanosis, nor heart murmur. 

Symptoms of Congenital Heart-disease.-*-s occurs in over 90 per 
sent of the cases, and forms so distinctive a feature that the terms “ filuc dis¬ 
ease ” and “ maibnsuianuleus ” arc practically synonyms for congenital heart- 
disease. Z.T he lividi tv in a majority of cases appears early, within, tlie first 
week pf lif eiyand mav be general or confined to the lips, note, and cars, and 
to the fingers and toes. In some instances there is in addition a general dusky 


; steno sis of the left conus, utiurio- 
t incompatible'wi I IT prolonged life, 
over thirty years of age. 


Riiffasronjand in the most extreme grades the skin is almost purple. It may 
vary a good deal and may be intense only on exertion. 1 Tbeevtcrniil temper¬ 
a ture j« l ow A’ py^pnma nn overtion and cough arc common symptoms. A 
sreat&nerease in. the number of the red corpuscles has lieen noted by (libson 
and by Yaquez. In a case of Gibson’s there were above eight millions of red 
blood-corpuscles to the cubic millimetre. 7 The_chlldro.il Airily, thrive, anil often 
display a lethargy of both mind and body. *The fingeouMMUaca are clubbed 
degree rarely meTwith in any other affection. Themauec of the cyanosis 
ha s been much d iscussed. Morgagni referred it to the general congestion of 
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the venous system due to obstruction, and this view was suppoptett^ ^ra mgr, 
one of the ablest that has been written on the subject, by 
iMojjififlnls analysis of 75 cases of congenital heart-disease ahovA;'ffiiit cftwnre 
ofthe pulmonary orifice with patency of the foramen ovale and the ventricular 
septum is the condition most frequently associated with cyanosis, and be con¬ 
cludes that the de ficient aeratioa nf-tha-blood owing to 4imMW*hed4vmg-fune- 
tion is the most important factor. Another view, often attributed erroneously 
to Willianj TTuntor was that the discoloration was dup in thfi ndmirfairfi in Hir 
‘heart bFvenous and arterial blood; but lesions may exist which permit of very 
free mixture without producing cyanosis. The question of the cause of cyano¬ 
sis really can not be considered as settled-. -’.Yjaiiot has recently made the sug 
gestion that the cause is not entirely cardiac, but is associated with disturbance 
throughout the whole circulatory system, and particularly a v aso-mntnr py nsii 
a nd mal acration of the red blood-corpuscles. 

“TFiaghosis .—In the case of children, cyanosis, with or without enlargement 
of the heart, and the existence of a murmur are sufficient, as a rule, to deter¬ 
mine the presence of a congenital heart-lesion. The cyanosis gives us no clew 
to the precise nature of the trouble, as it is a symptom common to many 
lesions and 'it may be absent in certain conditions. The murmur is usually 
systolic in character. It is, however, not always present, and there are in¬ 
stances on record of complicated congenital lesions in which the examination 
showed normal heart-sounds. In two or three instances fudal endocarditis has 
been diagnosed in gravida by the presence of a rough systolic murmur, and the 
condition has been corroborated subsequent to the birth of the child. Hyger- 
troph y is present in a majority of the cases of congenital defect. The fatal 
event may be caused by abscess of the brain. For a full discussion of the sub¬ 
ject. the senior student is referred to the exhaustive monograpli'of Dr. Match 
Abbott in Vol. JY of my “System of Medicine.” 1 here abstract the conclu 
sions of llocbsingcr: 

“ (t) In childhood, loud, rough, musical heart-murmurs, with normal o 
only slight increase in the heart-dulness, occur only-in congenital heart-disease 
The acquired endocardial defects with loud heart-murmurs in youug childrei 
are almost always associated with great increase in the heart-dulness. In th 
transposition of the large arterial trunks there may be no cyanosis, no heart 
murmur, and an absence of hypertrophy. 

“ (2) In young children heart-murmurs with gTeat increase in the eni 
dine dulness and feeble apex teat suggest congenital changes. The increase 
dulness is chiefly of the right heart, whereas the loft is only slightly altetei 
On the other hand, in the acquired endocarditis in children, the left heart 
chiefly affected and the apex teat is visible; the dilatation of the right hea 
comes late and does not materially change the increased strength of the apc\ 
beat. 

“ (3) The entire absence of murmurs at the apex, with their evident pres¬ 
ence in the region of the auricles and over the pulmonary orifice, is always an 
important element in differential diagnosis, and points rather to septum defect 
or pulmonary stenosis than to endocarditis. 

“ (4) An abnormally weak second pulmonic sound associated with a dis¬ 
tinct systolic murmur is a symptom which in early childhood is only to te 
explained by the assumption of a congenital pulmonary stenosis, and possessc- 
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ice from a point of differential diagnosis which is no) to 

• 

; of a palpable thrill, despite loud murmurs which are heard 
pracordial region, is rare except with congenital defects in 
j it speaks therefore against an acquired cardiac alfeclmn. 

* W Loud, especially vibratory, systolic murmurs, with J ho jaunt of 
nu u tinrt Sm ititensity over the upper third of the sternum, associated with a 
fflfdnjfttLarkted symptoms of hypertrophy of the left ventricle, are very impor¬ 
tant for the diagnosis of a persistence of the ductus Botulli, and can not la* 
explained by the assumption of an endocarditis of the aortic valve " 

Escherich suggests that the systolic basic murmur heard sometimes in the 
newborn, particularly if premature, may originate in the ductus llolnlli before 
its closure. 


Treatment.—The child should be warmly clad and guarded from all eir- 
cnmstanccs liable to excite bronchitis. In the attacks of urgent dvs|imea 
with lividity blood should he freely let. Saline eatharties are nl*o useful 
Digitalis must he used with care; it is sometimes henelieuil in the later stages. 
When the coinjvensation fails, the indications for treatment are those of valvu¬ 
lar disease in adults. 


C. DISEASES OF THE ARTERIES. 

I. DEGENERATIONS. 

Fatty degeneration of the mtinia is extremely eommon, and is seen in* 
the form of yellowish-while spots in the aorta and larger vessels. (Uitdfiai- 
tion of the arterial wall follows fatty degeneration and sclerosis, and is asso¬ 
ciated with atheromatous changes, it occur* in tin 1 Ultima and the media. 
In the latter it produces what is sometimes known 11 s annular ealeilieation. 
which occurs particularly in the middle emit of medium-sized vessels and 
may convert them into firm tubes. It is by no means always a senile eliauge. 

Hyaline degeneration may atlaek either the larger or the smaller vessels. 
In the former the intima is converted into a smooth, homogeneous sub¬ 
stance; this is commonly an initial stage of arterio-selerosis. Iieie it is a 
transformation of the endothelial lining. Of the smaller intones and ca|iil- 
laries hyaline nieinmorjihnsis is oftenest seen in the glomeruli of the kidney*. 
It is not to be confounded with the amyloid change which is prone lo occur 
in the same situation. The condition is variously regarded a* due to coagula¬ 
tion of an albuminous fluid and hyaline nietamorjihosis of leucocyte* or of 
fibrin. This substance reacts like the last with Weigort's fibrin stain. 

II. ARTERIO SCLEROSIS (Arterio-capillary Fibrosis). 

The conniption of arterio-selerosis as an inde|>endcnl affection—a general 
disease of the vascular system—is due to (lull and Sutton. 

Definition.—AjanulLtiaa- of thickening, diffuse or circumscribed, begin- 
ning.iff fta imyim n consequent upon primary change* in the media and adven¬ 
titia, butlgtey involving the latter two coats. The process leads, in the larger 
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arteries, to wlmt is known as atheroma and to 
seriously interferes with the normal functions of various 

Etiology. —Among the important factors in'causing 
following may be considered: 

(1) Hypertension .—The degree of pressure maintained 
vascular sysfem, with its periodic increase with each systole, 
portant influence in the production of organic changes in its 
blood-pressure varies greatly in different individuals, and in the same 
individual under varying conditions. There are persons with chronic hypo¬ 
tension, perhaps associated with lowered resistance and an increased sus¬ 
ceptibility to infectious disease. In asthenia from any cause, in the toxaemias 
of typhoid fever, tulwrculosis, and many infectious diseases the vascular ten¬ 
sion is low. An increase in the tension is found in certain chronic diseases, 
such as gout, and in the various forms ofacardiae and renal disease. Much 
diversity of opinion exists as to the relation of the hypertension to the struc¬ 
tural changes; some think that the hypertension is secondary, others, notably 
Allbutt, contend that it not infrequently exists primarily, a view substantiated 
by the recent studies in pulse tension. There are persons who show a rise in ‘ 
blood-pressure nt or about middle life without discoverable organic disease, and 
who subsequently become subject to arterio-sclerosis and renal disease. 

(2) As an involution process arterio-sclerosis is an accompaniment of old 
age, and is the expression of the natural wear and tear to which the tubes are 
subjected. 1 .longevity is a vascular question, which has been well expressed in 
the axiom that “ a man is only as old as his arteries.” To a majority of men 
death comes primarily or secondarily through this portal. The uusut’uf what 

, mpy bo Mailed physiological arterio-sclerosis depends, in the first- piaeefWjxm the 
quality of arterial tissue,(vital rubber) which the individual has inherited, 
a qd secon dly upon the amount of wear and tear to which he has subjected it. 
That the former plays a most important role is shown in the cases in which 
arterio-sclerosis sets in early in life in individuals in whom none of the recog¬ 
nized etiological factors can be found. Thus, for instance, a man of twenty- 
eight or twenty-nine may have the arteries of a man of sixty, an^ a man of 
forty may present vessels as much degenerated as they should be at eighty. 
Entire families sometimes show this tendency to early arterio-sclerosis—a 
tendency which can not he explained in any other way than that in the make¬ 
up of the machine had material was used for the tubing. More commonly 
the arterio-sclerosis results from the had use of good vessels. 

(3) Chronic Intoxications. —Alcohol, lead, and gout play an important 
role in the causation of arterio-sclerosis, although the precise mode of their 
action is not yet very clear. They may act, as Traube suggests, by increasing 
the peripheral resistance in the smaller vessels and in this way raising the 
blood tension, or possibly, as Bright taught, they alter the quality of the blood 
and render more difficult its passage through the capillaries. The observations 
of Cabot have thrown doubt on the importance of alcohol as a factor. 

Thu poisons of the aente infections may produce degenerative changes in 
t he, ffled ia and adventitia. Thayer has recently called attention to the fre¬ 
quency of arfemt ebanges as a sequence, of typhoid fever. 

(4) Syphilis is one of the most important single causes. There is a local 
syphilitic arteritis most commonly seen in the aorta— a maaaortitis —which 
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■ in the production of aneurism; and there is a lute diffuse 
le to the parasyphilitic lesions in the nervous .system. * 
g.—I am more and more impressed with the part played by 
icing arterio-selerosis. There are many eases in which there 
'• George Cheyne’s advice, which 1 quote at page 103. was 
l than by the present generation. 

(6) Th® stress and strain of modern life.—Then* are men in the fifth 
who have-not had syphilis or gout, who have eaten and drunk with 
SBMretian, and in whom none of the ordinary factors are present—men m 
traom the arterio-selerosis seems to come on as a direct result of a high-pres¬ 
sure life. 


. (7) Overwork of the muscles, which acts hy increasing the peripheral re¬ 

sistance and by raising the blood-pressure. 

(8) Renal Disease .—The relation between the arterial and kidney lesions 
has been much discussed, some regarding the arterial degeneration as sec¬ 
ondary, others as primary. There are two groups of eases, one in which the 
arterio-selerosis is the first change, and the other in which it is secondary to 
a primary affection of the kidneys. 

Xorbid Anatomy.—Tlioina divides the eases into primary arterio-selerosis, 
in which there are local changes in the arteries leading to dilatation and a 


compensatory increase of the connective (issue of the intima: siroadani 
arterio-selerosis, due to changes in the arteries which follow increased resist¬ 
ance to the blood-flow in the peripheral vessels. This increased tension leads 
to dilatation and to slowing of the blood-stream and a secondary compensa¬ 
tory growth of the intima. 

In a study of 41 autopsies upon artcrio-sclcrotic cases from my wnrds.. 
Councilman follows the useful division into nodular, senile, and diffuse forms. 


(fl) Nodular Form. —In the circumscribed or nodular variety the mac¬ 
roscopic changes are very characteristic. The aorta presents, in the early 
stages, from the ring to bifurcation, numerous Hat projections, yellowish or 
yellowish-white in color, and situated particularly about the orilices of the 
branches. In the early stage fhe-e patches are scattered and do not involve 
the entire intima. In more advanced grades the patches undergo atheromatous 
changes. Thejnaieriul constituting the button undergoes softening and breaks 
up into granular material, consisting of molecular debris —the so-called 
atheromatous abscess. 


In the circumscribed or nodular arterio-selerosis the primary alteration 
consists in a degeneration or a local infiltration in the imslni and adven¬ 
titia, chiefly about the vasa vasorum. The affection is reallv a mesarteritis 
and a periarteritis. These changes lead to the weakening of the wall in the 
affected area, at which spot the proliferative changes commence in the intima, 
particularly in the subendothelial structures, with gradual thickening and the 
formation of an atheromatous button or a patch of nodular arterio-selerosis. 
The researches of Thoma have shown that this is really a compensatory proc¬ 
ess, and that before its degeneration the nodular button, which post mortem 
projects beyond the lumen, during life fills up and obliterates what would 
otherwise be a depression of the wall in consequence of the weakening of the 
media. A similar process goes on in the smaller vessels, and in any one of 
the smaller branches it can be readily seen on section that each patch of endar- 
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teritis corresponds to a defect in the media and often ft 
titia. The condition is one which may lead to rapid 
production of an aneurism, particularly in the early stage, 
ened spot is thickened and strengthened by the intimal change*. 

(6) Senile Abtbbio-solkbosis. —The larger arteries are di 
tuous, the wells thin but stiff, and often converted into rigid tubes r Tb 
subendothelial tissue undergoes degeneration and in spots breaks down, form 
ing the so-called atheromatous abscesses, the contents of which consist of 
lolecular debris. They may open into the lumen, when they are known s 
theromatous ulcers. The greater portion of the intima may be occupied b 
ough calcareous plates, with here and there fissures and losses of substanc 
ipon which not infrequently white thrombi are deposited. Microscopical] 
here is extreme degeneration of the coats, particularly of the media. Seni 
itrophy of the liver and kidneys usually accompanies these changes. Senile 
ihanges are common in other organs. The heart may be small and is not 
lecessarily hypertrophied. In 7 of 14 cases of Councilman’s series there was 
io enlargement. Brown atrophy is common. 

( c ) Diffuse Abtebio-sclkeosis. —The process is wide-spread throughout 
the aorta and its branches, in the former usually, but not necessarily, asso¬ 
ciated with the nodular form. The subjects of this variety are usually middle- 
aged men, but it may occur early. Of the 27 in Councilman’s series belong¬ 
ing to this group the majority were between the ages of forty and fifty-five. 
The youngest was a negro of twenty-three and the oldest a man of sixty. 
The affection is very prevalent among negroes; less than 50 per cent were in 
whites, whereas the ratio of colored to white patients in the wards is one to 
peven. The affection is met with in strongly built, muscular men and, as 
Councilman remarks, they rarely present on the autopsy table signs of general 
anasarca or, if oedema exists, it has come on during the last few days of life. 
The aorta and its branches arc more or less dilated, the branches sometimes 
more than the trunk. The intima may be smooth and show very slight changes 
to the naked eye; more commonly there are scattered elevated areas of an 
opaque white color, some of which may have undergone atheromatous changes 
as in the senile form. 

Microscopically in the several forms the media shows necrotic and hya¬ 
line changes, involving in the larger arteries both muscular and elastic 
elements, and the intima presents a great increase in the subendothelial con¬ 
nective tissue, which is particularly marked opposite areas of advanced degen¬ 
eration in the media. The small arteries—those in the kidneys, for exam- 
lie —show “ a thickening of the wall, due to the formation of a homogeneous 
Ityalinc tissue within the muscular coat. This tissue contains but few cells, 
is faintly striated, and stains a light brown in the osmic acid used in the hard¬ 
ening solution. In many of the smallest vessels nothing can be seen of the 
elastic lamina, in others only fragments can be made out, in others it is pre¬ 
served. . . . The muscular fibres of the media show marked atrophic changes. 
Fatty degeneration of the cells can be made out both in fresh sections and 
after hardening, in Flemming’s solution. The nuclei are thin and atrophic 
and vacuoles are sometimes seen in them. In some arteries the muscle-fibres 
have almost ftfcappeared and the media is changed into a homogeneous tissue, 
similar to that in the thickened intima ” (Councilman). The degeneration of 
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« nuked in the smaller arteries. The capillaries are thick- 
lose of the glomeruli of the kidnoys, which are often oblit- 
in extensive hyaline degeneration, 
roup of cases that the heart allows the moat important 
ige weight in the cases referred to was over 450 grammes, 
i cases in which without valvular diseas*' the weight was 
Fibrous myocarditis is often present, particularly when 
ies are involved. The semilunar valves are sometimes 
c, and may bo incompetent. The kidneys may show ex- 
t in many cases the changes are so slight that maeroseop- 
! overlooked. They may be increased in si/.e. The capsule 
UtUU&Uy adherent, the surface a little rough, and very often presents atrophic, 
dnoeeaed areas, deep-red in color. Increased consistence is always present. 

■ Sclerosis of the pulmonary artery is met with in all conditions which for 
a long time increase the tension in the lesser circulation, particularly in mitral 
valve disease and in emphysema. Sometimes the sclerosis reaches a high grade 
and is accompanied with aneurismal dilatation of the primary and secondary 
blanches, more rarely with insufficiency of the pulmonary valve. Leonard 
Sogers has shown that in India it is not umommon ns a primary affection, 
li a remarkable ease of a young man of twenty-four, reported by llomberg 
from Cursehniann’s clinic, the pulmonary arteries were involved in most ex¬ 
tensive arterio-sclcrosis; the main branches were dilated, and the smaller 
branches were the seat of the most extreme sclerotic changes. On the other 


hand, the aorta aud its branches were normal. 

In many cases of arterio-sclcrosis the condition is not confined to the 
arteries, but extends not only to the capillaries but also to the veins, and may, 
properly lie termed an angio-sclrrusis. 

Sclerosis of the veins— phleho-si Irroxis —is not at all an uncommon accom¬ 
paniment of arterio-sclcrosis. It is seen in conditions of heightened blood- 
pressure, as in the portal system in cirrhosis of (lie liver and in the pulmonary 
veins in mitral stenosis. The affected vessels are usually dilated, and the 
intima shows, as in the arteries, a compensatory thickening, which is particu¬ 
larly marked in those regions in which the media is thinned. The new- 
formed tissue in the endophlcbitis may undergo hyaline degeneration, and is 
sometimes extensively calcified. In a case of fibroid obliteration of the portal 
vein of long standing, I found the intima of the greatly dilated gastric, splenic, 
and mesenteric veins extensively calcified. Without existing arterio-sclcrosis 
the peripheral veins may be sclerotic, usually in conditions of debility, but not 
infrequently in young persons. 

Symptoms.— Increased Tension.— The pressure with which the blood 
flows in the arteries depends upon the degree of peripheral res-Haiice and the 
force of the ventricular contraction. A high-tension pulse may exist with 
very little arterio-sclcrosis; but, as a rule, when the condition Iibb licen per¬ 
sistent, the sclerosis and high tension are found together. On the other hand a 
very low or normal tension may be present in extremely sclerotic vessels. The 
recent introduction of clinical instruments for measuring blood-pressure has 
been most useful. (Consult the work of T. Janewav on Blood-Pressure.) 

Hypertrophy of the Heart. —In consequence of the peripheral resist¬ 
ance and increased work the left ventricle increases in size, and some of the 




purest examples of simple hypertrophy occur m this 
ber may be little, if at all, dilated. The apex beat is dial 
cases an inch or more beyond the nipple line. The impulse 
forcible. The aortic second sound is clear, ringing, and acoer 

The early symptoms are interesting. Stengel has called attention'^# the 
pallor, and there may be dyspeptic symptoms. It is remarkable with what 
rapidity the disease may progress. I have known the peripheral arteries to 
stiffen and grow old in a couple of years. 

The combination of heightened blood-pressure, a palpable thickening of 
the arteries, hypertrophy of the left ventricle, and accentuation of the aortic 
second sound are signs pathognomonic of arterio-sclerosis. From this period 
of establishment the course of the disease may be very varied. For years 
the patient may have good health, and be in a condition analogous to thjt 
of a person with a well-compensated valvular lesion. There may be no renal 
symptoms, or there may be the passage of a larger amount of urine than 
normal, with transient albuminuria, and now and then hyaline tube-casts. 
The subsequent history is extraordinarily diverse, depending upon the vas¬ 
cular territory in which the sclerosis is most advanced, or upon the accidents 
which arc so liable to happen, and the symptoms may be cardiac, cerebral, 
renal, etc. 


(1) Cardiac .—The involvement of the coronary arteries may lead to the 
various symptoms already referred to under that section—thrombosis with 
sudden death, fibroid degeneration of the heart, aneurism of the heartj^rup- 
ture, and angina pectoris. Angina pectoris is not uncommon, and the organic 
variety is almost always associated with arterio-sclerosis. A second impor- 
. tant group of cardiac symptoms results from the dilatation which finally gets 
the better of the hypertrophy. The patient then presents all the symptoms 
of cardiac insufficiency—dyspnoea, scanty urine, and very often serous effu¬ 
sions. If the case has come under observation for the first time the clinical 


picture is that of chronic valvular disease, and the existence of a loud blowing 
murmur at the apex may throw the practitioner off his guard. Many cases 
terminate in this way. 

(2) The cerebral symptoms of arterio-sclerosis are varied and important, 
and embrace those of many degenerative diseases, acute and chronic (which 
follow sclerosis of the smaller branches), and cerebral haemorrhage. 

Transient hemiplegia, monoplegia, or aphasia may occur in advanced ar¬ 
terio-sclerosis. The attacks are very characteristic, often brief, lasting twenty- 
four hours or less. Recovery may be perfect. Recurrence is the rule, and o 
patient may have a score or more attacks of aphasia, or in the course of o 
couple of years there may be half a dozen transient hemiplegic attacks or om 
or two monoplegias, or paraplegia for a day or two. It is difficult to say upor 
what these attacks depend. Spasm of the arteries has been suggested, bu' 
the condition of the smallest arteries is not very favorable to this view. Pea 
body has called attention to these cases, which are more common than 1 
indicated in the literature. (jVertigo occurs frequently, and may be either 
simple, or is associated with flow pulse and syncopal or epileptiform attaek- 
—the Stokes-Adams syndrome. 

(3) Renal symptoms supervene in a large number of the cases. A sclero¬ 
sis, patchy or diffuse, is present in a majority of the cases at the time of 
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that of contracted kidney. It is seen 
awr m %jgule form, and not infrequently develops early in 
awsnce of -the diffuse variety. It is often dillieult to decide 
l toe questmn is one upon which good observers might not agree 
e) whether the artenal or the renal disease has lieon pnmarv 
° th T eve ! 1,s in ar tcrio-scIerosis may 1 m> mentioned gangrene 

, due elther dlrectl ,y 10 endarteritis or to the dislodgment of 
SSflMBi transient parnly Kj a ^p -nr 

Intermittent lamcnm or damliaition. the.dysbusia angio-selemtiea of 
;ii*th^jnygLangina of Walton, is seen most frequently in connection with 
hrtttiQ-gcIeiOBis. In the horse, in which the intermittent lameness was first 
tisecnbed by Bouley, vermino.ua aneurisms are present in the dine arteries In 
jjtaB Charcot described the condition in is:,ii in an old soldier wlm was not 
IRUe to walk f or more than a quarter of an hour without severe cramps in the 
iSgK. The post mortem showed a traumatic aneurism of one iliac artery. The 
lQSLgf Junction and the pain in the muscles were due to the relative ischemia 
Erb has shown that intermittent, lameness is not at all infrequent, particularly 
among private patients, only 2 of his 45 eases not coming in tlqs class. Of 
127 cases there were only 7 in women. Hebrews seem more frcqucntlv nlTt-clcd. 
Sspfcilis, alcohol, and tobacco are common factors. Muscular weakness after 
exertion or complete disability, numbness, tingling, and paresthesia of various 
forms are the common symptoms. Pulsation max lie absent in ihe dorsal 
arteries of the feet and the vessels are sclerotic. Vuso-motor elianges may I hi 
present, and in the dependent position the feet and legs heroine deeply 
congested. 

_ Treatment. —In the late stages the conditions must, lie treated as they* 
arise in connection with the various viscera. In-the early stages, la-fore any 
local symptoms arc manifest, ihiqpaticnt should be enjoined to live a quiet, 
wen-regulated life, avoiding excesses in fowl and drink. II is usually In-t to 
explain frankly the condition of alTnirs, and so gam bis intelligent oo-opera- 

tion. Special attention should be paid to the state of the bowels.1 urine, 

and the secretion of the skin should he kept active by daily baths. Alcohol 
in all forms should be prohibited, and the food should l«) restricted to plum, 
wholesome articles. The use of mineral waters or a residence every year at 
onffof the mineral springs is usually serviceable. If there lias been a syphilitic 
history an occasional course of iodide of potassium is indicated, indeed, even 
in the non-syphilitic eases it seems to do good, and whenever the blood-pres¬ 
sure is high nitroglycerin or the sodium nitrite may lie given. 

In cases which come under observation for the first time with dyspnera, 
slight lividity, and signs of cardiac insufficiency, venesection is indicated. In 
some instances, with very high tension, striking relief is afforded by the 
abstractieirof- 20 ounces of blood. 


m. ANEURISM. 

The following forms of aneurism are usually recognized: 

(a) ThaJrue, in-whieh .-the sac is formed. of one or more of the arterial 
®Ukts, This may b^iuaiiarm, c yjjpdr ieal. or gjrsoid (in which the dilStation 
18 in an artery and its branches), or it may bc^ucumsaubed ocisacculated. 
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Aneurisms are usually fusiform, resulting from 

(6) The false aneurism, in which there is rupture of all '&i 
the blood is free (or circumscribed) in the tissues. ' ' . ■;;*» 

(c) The dissecting aneurism, which results from injury or laAen&bn of 
the internal coat. The blood dissects between the layers; hence the Dame, 
dissecting aneurism. This occurs usually in the aorta, mid may last for years, 
forming when complete a double tube—the so-called double aorta. 

(d) Arterio-venous aneurism results when a communication is established 
between an artery and a vein. A sac may intervene, in which case we have 
what is called a varicose aneurism; but in many cases the communication is 
direct and the chief change is in the vein, which is dilated, tortuous, and pul¬ 
sating, the condition being termed an aneurismal varix. 

Etiology and Pathology. —An aneurism is an accident in connection with 
disease of the vessel wall leading to weakness and consequent dilatation, 01 
to rupture. While the ordinary arterio-sclerosis may lead to aneurism, th< 
great majority of the cases result from the aortitis associated with syphilis 
which loads, to loss of elasticity and local rupture. The incidence of aortii 
aneurism is in the third and fourth decades, earlier than the common form 
of arterio-sclerosis. Aneurisms arise then: (a) By the gradual diffuse dis 
tention of the arteriqf coats, which have been weakened by arterio-scletbsif 
particularly in its early stages, before compensatory endarteritis develops. The 
arch of the aorta is often dilated in this way so as to form an irregular 
aneurism. 


(b) In consequence of circumscribed loss of resisting power in the media 
•and adventitia, there is a laceration or rupture of the intima. If small this 
leads to a local bulging and the gradual production of a sac; if large it may 
form a dissecting aneurism, splitting the coats; or the transverse tear may 
heal completely, leaving a large scar. In a case of Daland’s there was just 
above the aortic valves an old transverse tear of the intima, extending almost 
the entire circumference of the vessel. Sclerosis of the media and adventitia 


had taken place and the process was evidently of some standing. An inch 
or more above it was a fresh transverse tear (or rather cut, as the edges were 
as sharp as if cut with a razor) which had produced a dissecting aneurism. 
This process is by no means uncommon, and occurs’ chiefly in the aortic arch, 
very often in vessels with smooth intima. 

(c) Embolic Aneurism .—When an embolus has lodged in a vessel and 
permanently plugged it, aneurismal dilatation may follow on the proximal side. 
The embolus itself, if a calcified fragment from a valve, may lacerate the wall, 
or if infecte^ may produce inflammation and softening. 

(d) Mycotic Aneurism .—The importance of this form has been specially 
considered by Eppinger in his exhaustive monograph. The occurrence of 
multiple aneurisms in malignant endocarditis has been observed by several 
writers. Probably the first case in which the mycotic nature was recognized 
was one which occurred at the Montreal General Hospital and is reported m 
full in my lectures on malignant endocarditis. In addition to the ulceration 
of the valves there were four aneurisms of the arch, of which one was large and 
saccular, and three were not bigger than cherries. An extensive growth of 
micrococci was present. > 
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,, . - very commonly affecting the mesenteric 

, ^ horee is due to the development of the Slronyylus arniitus. 
[BU described a “ traction ” aneurism of the concavity of the arch 
&<?£ insertion of the remnant of the ductus flotnlii (Virchow’s 
1 § 2 ). 

lastly, there are cases in which without any definite .cause there is 
I tpigney t ft. the occurrence of aneurisms in'Various parts of the body. A 
rfciMjkabl* instance of it in our profession was afforded by the brilliant 
rhomas King Chambers, who first lind an aneurism in the left popliteal artery, 
deven years subsequently an aneurism in the right leg which was cured by 
pressure, and finally aneurisms of the carotid arteries. 

Iitfitlence of Aneurism .—The disease is more coiumou iu Ureal Britain 
rad in Amer ica than on the continent of Europe. The greater frequency in 
he British army than in those of continental countries is associated with the 
[Water incidence of syphilis. The negroes are more affected than the whites 
-n the United "States. 


Aneurism op the Thoracic Aorta. 

The causes which favor arterio-sclcrosis prevail in aortic aneurism, par¬ 
ticularly syphilis and overwork. The greatest danger probably is jn strong 
mmecular men with commencing degenerative processes in the arteries, the 
result of aortitis, who during a sudden muscular evert ion are liable to lacerate 
the coats, the intima not yet being strengthened by eompinsalory thickening 
over a spot of mesarteritis. Aneurisms of.the thoracic aorta arc of two main 
types-f-the diffuse dilatation and the^saccular. 'I'lie former is most, eominoq 
in the arch, but the entire tube may he involved. The saeeular variety is the • 
most frequent clinically; the diffuse form is often overlooked. The saccular 
aneurism may be small and situated just. iiIkivc the aortic ring Others form 
large tumors which project externally and occupy a large portion of the upper 
thorax. Small sacs from the descending [sortion of the arch may compress the 
trachea or the bronchi. In the thoiueic portion the sue may erode the vertebra: 
or grow into the pleural cavity and compress the lung. It may grow through 
the ribs and appear in the back. 

The chief influence of an aneurism is manifested in wind are known as 
pressure effects. In the absence of these an aneurism may attain a large size 
without producing symptoms or seriously interfering with the circulation. 
Indeed, a useful clinical subdivision or given by Brainwcll is into three groups 
—aneurisms which are entirely latent and give no physical ‘■igns; aneurisms 
which present signs of intrnthoracic pressure, although it is difficult or impos¬ 
sible to determine the nature of the lesion producing tin- pressure; and, lastly, 
aneurisms which produce distinct tumors with well-marked pressure symp¬ 
toms and external signs. Broad bent makes another useful division into 
aneifl j-jayf ] nf ajjnptnms and aneurism of physical signs. It is jierhaps best 
to consider aneurisms of the aorta according to the situation of the tumor. 

(a) Aneurisms of the Ascending Portion of the Am u. Just above 
the sinuses of Yalsalva they are often small, latent, and dup to syphilis. 
Bupture usually takes place into the pericardium, causing instant death. 
Along the convex border of the ascending part, aneurism frequently arises, 
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and may grow to a large size, either passing loot: 
forward, pointing at the second or third interspace, i 
num, and producing large external tumors. In this sit 
indeed, to compress the superior vena cava, causing 
sels of the head and arm, sometimes compressing only the sub 
causing enlargement and oedema of the right arm. Perforation* mayi 
into the superior vena cava, of which accident Pepper and Griffith ha^'TOl 
lected 29 cases. In rare instances, when the aneurism springs from thn-oon 
cave side of the vessels, the tumor may appear to the left of the sternum 
Large aneurisms in this situation may cause much dislocation of the-heart 
pushing it down and to the left, and sometimes compressing the inferior vena 
cava, and causing swelling of the feet and ascites. The right recurrent laryn¬ 
geal nerve is often compressed. The innominate artery is rarely involved. 
Death commonly follows from rupture into the pericardium, the pleura, or 
into the superior cava; less commonly from rupture externally, sometimes 
from syncope. 

(6) Aneurisms of the Transverse Aroh. —The direction of their 
growth is most commonly backward, but they may grow forward, erode the 
sternum, and produce large tumors. The tumor presents in the middle line 
and to the right of the sternum much more often than to the left, which 
occurred in only 4 of 35 aneurisms in this situation (0. A. Browne). Even 
when small and producing no external tumor they may cause marked pressure 
signs in their growth backward toward the spine, involving the trachea arid 
the oesophagus, and giving rise to cough, which is often of a paroxysmal char¬ 
acter, and dysphagia. The left recurrent laryngeal is often involved in its 
course round the arch. A small aneurism from the lower or posterior wall 
of the arch may compress a bronchus, inducing bronehorrhcea, gradual bron- 
chicctasy, and suppuration in the lung—a process which by no means infre¬ 
quently causes death in aneurism, and a condition which at the Montreal Gen¬ 
eral Hospital we were in the habit of terming aneurismal phthisis. Occa¬ 
sionally enormous aneurisms arise in this sit uation, and grow into both pleur®, 
extending between the manubrium and the vetebne; they may persist for years. 
The sac may be evident at the sternal notch. The innominate artery, less com¬ 
monly the left carotid and subclavian, may be involved in the sac, and the 
radial or carotid pulse may be absent or retarded. Pressure on the sym¬ 
pathetic may at first cause dilatation and subsequently contraction of the 
pupil. Sometimes the thoracic duct is compressed. 

The ascending and transverse portions of the arch are not infrequently 
involved together, usually without the branches; the tumor grows upward, 
or upward and to the right. 

(c) Aneurisms of the Descending Portion of tiie Arch. —It is not 
infrequently the traction aneurism of Thoma. The sac projects to the left 
and backward, and often erodes the vertebrae from the third to the sixth 
dorsal, causing great pain and sometimes compression of the spinal -cord. 
Dysphagia is common. Pressure on the bronchi may induce branchiae tasy. 
with retention of secretions, and fever. A tumor may appear externally in 
the region of the scapula, and here attain an enormous size. Death not infre¬ 
quently occurs from rupture into the pleura, or the sac may grow into the 
lung and cause haemoptysis. 
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Thoracic Aorta.— —The larger nuin- 
, < ~P“ ra P n > 880 b'ing «pon or to the left of thelxxlies 
sal vertebra, which are often eroded. They me frequently 
o ten overlooked; pulmonary and pleural -vmptmns are 
-m the bock is severe; dysphagia is not inficquont. The 
an enormous size and form a subcutaneous tumor in the 

, , lions. Inspection .—A good light, is essential: eases are often 

otei,owing to a hasty inspection. The face is often ... the eon- 

^ IfiJ^ted, and veins of the chest and of one arm engoiged. One 
be enlarged. In many instances imqxvlion is negalne. On either 

£°i'j’S tenl ™ there may 1x3 abnonnnl pnluation. due to dislocation of the 
JspEt,Jo deformity of the thorax, or to retraction of the lung. The aneurismal 
pulsation is usually above the level of the third rib and most ( ,„„tnonh to the 
ag&i of the sternum, either in the first or second interspace. It nun Iw only a 
diffuse heaving impulse without any external tumor. Often the impulse is 
noticed Only when the chest is looked at obliquely in a favorable light. When 
tiie innominate is involved the throbbing may pass into the mrk or he appar¬ 
ent at the sternal notch. Posteriorly, when pulsation occurs, it 'i- most nun- 
' iOnly found to the left of the spine. An external tumor is present m many 
owes, projecting either through the upper part of the sternum or to the 
right, sometimes involving the sternum and costal cartilages „ n hotli sides, 
forming a swelling the size of a cocoa-nut or even larger. The skin'is thin! 

often blood-stained, or it may have ruptured, exposing the hinnn.. the sac! 

The apex beat may be much dislocated, particularly when the sac is large. 
It is more commonly a dislocation from pressure than from enlargement of 
the heart itself. ' 


plipaiion .—'The area and degree of pulsation arc lies) determined b\ pal¬ 
pation. When the aneurism is deep-sealed and not apparent externally, the 
bimanual method should be used, onuJiami.upon the spurn and tho other on 
thp gtemum. There may be only a diffuse impulse. When the sac Inis per¬ 
forated the chest wall the impulse is, as a rule, forcible, slow, luatviug. and 
expansile, and has the same qualities as a forcible apex beat. The re-isfance 
may be very great if there are thick lnmiiue beneath the skin: more rarely 
the sac is soft and fluctuating. The baud upon the sac, or on the region in 
which it is in contact with the chest wall, iimy-ledLa .diastolic shock, often 
of great intensity, which forms one of (lie valuable physical sign- of aneurism. 
A systolic thr ill is sometimes present, not so often in saccular aneurisms os 
in the dilatation of the arch. The pulsation may sometime- he felt in the 
suprasternal notch. 

Eaemion. —The_smaU nml deep-seated aneurisms arc m tin* rutped nega- 
USfi- In the larger tumo rs, as soon as the sac reaches the clie-t wall, there is 
produced an area of abnormal duIncus, the position of winch depends iijsin 
the part of EEe aorta affected. Aneurisms of the n-ccrplmg imh gre y 
andio.thftright, producing dulness on one side of the manubrium; those jj^m 
the transverse arch produce dulness in the middle line, extending toward the 
kffc-oiLthe sternum, while aneurisms of the descending portion most cora- 
monly,produce dulness in the left interseapular and scapular regions. The 
percussion note is flat and gives a feeling of increased .resistance. 
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AjwuUatien. —Adventitious sounds are not always tod 
a large sac there may be no murmur. Much depends upo&' t 
laminae of fibrin. An important sign, particularly if heard ov 
is a pnging accentuated second .gpund, a phcnomaaon 
aneur iama. of the ao rtic., arch. A systolic murmur m ay he ; 

a doub le murmur, in which case fhe~'( tiaafoHc~&uti ~ ~ _ _ 

mated aortic insufficiency. The systolic murmur alone is of little rnomepi in 
the diagnosis of ah aneurismal sac. A continuous humming-top mUrmUr with 
systolic intensification is heard when the aneurism communicates with' the 
vena cava or the pulmonary artery. With the single stethoscope the shock of 
the impulse with the first sound is sometimes very marked. 

Among other physical signs of importance are retazdatianjlLihaMpalse 
in tiiQ optfij-jnj beyond the aneurism, or in those involved in the sac. There 
may, for instance, be a marked diffa«miia.hahg«m +hn righ* anA laft TyJial 
both-ia volume and time. A physical sign of large thoracic aneurism, which 
I have not seen referred to, is obliteration of . the pulse in.ti^ahdniWaljWtfta 
and its branches. ' My attention was called to this in a patient who was 
stated to have aortic insufficiency. There was a well-marked diastolic murmur, 
but in the femorals and in the aorta I was surprised to find no trace of pul¬ 
sation, and not the slightest throbbing in the abdominal, aorta or in the per¬ 
ipheral arteries of the leg. The circulation was, however, unimpaired ip them 
and there was no dilatation of the veins. Attracted by this, I then made a 
careful examination of the patient’s back, when the circumstance was dis¬ 
covered, which neither the patient himself nor any of his physicians had 
noticed, that he had a very largo area of pulsation in the left scapular region. 
The sac probably was large enough to act as a reservoir annihilating the ven¬ 
tricular systole, and converting the intermittent into a continuous stream.) 

Tjje„f radical lugging, a valuable sign in deep-seated aneurisms, was de¬ 
scribed by Surgeon-Major Oliver, and was specially studied by my colleagues 
Ross and MacDonnell at the Montreal General Hospital. Oliver gives the 

f ollowing directionsPlace the patient in the erect position, and direct him 
o close his mouth and elevate his chin to almost the full extent; then grasp 
the cricoid cartilage between the finger and thumb, and use steady and gentle 
Jipward pressure on it, when, if dilatation or aneurism exists, the pulsation 
jof the aorta will be distinctly felt transmitted through the trachea to the 
|hand.’^> This is a sign of great value in the diagnosis of deep-seated aneu¬ 
risms, though it may occasionally be fe lt in tum ors and in the extesnie 
dynamic, .dilatation of aortic insufficiency. It may be visible in the thyroid 
cartilage. Th e tr achea-may he. pushed to one side. 

Occasionally a systolic murmur may be heard in the trachaa,--as pointed 
out by David Drummond, or even at the patient’s mouth, when opened. This 
is either the sound conveyed from the sac, or is produced by the air as it is 
driven out of the wind-pipe during the systole. Feeble respiration in one 
l ung ia -a common effect of pressure. 

Symptoms. —There may beno symptoms. A man may present a tumor 
which has eroded the cheBt wall without pain or any discomfort. Every phys¬ 
ical sign may be present without a single symptom. 

An important but variable feature in thoracic aneurismfia^gm, which i- 
particularly marked in deep-seated tumors. It is usually paroxysm al, s harp - 
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® very e e ye re wb a U lie tumor is eroding the vertebra, or 
BWWtwelt. In tlie latter ease, after perforation the pnfn may 
Wcpiiuuoi). particularly in aneurisms at the 
,^c Frequently the pain radiates down the left arm or up the 
amee along the upper intercostal nerves.-! Superficial temlerness 
' m .*“ 8 “ m 0Ter heart or over the left sternoi|iastoid muscle. 
I S H ie r from the direct pressure on the wind-pipe, or is associated 
^ 18 " ^ le ex poctoration in these instances is abundant, thin, and 
:||tatyj sttbssaufiBtly.it beeomes thjsk ami turfed. Paroxysmal cough of a 
JpeCTUiar brazen, ringing character is a characteristic symptom in some eases, 
3»rtmulany when there is pressure on the recurrent larvngeal nerves, or the 
«ragh may have a peculiar wheezy,.quality—the “ goose' cough." 
j*which is common in eases of aneurism of the transverse por¬ 
tion, is not necessarily associated with pressure on the recurrent larvngeal 
nerves, but may be due directly to compression of the trachea or tlie left 
Junnchus. It may occur witli niarluaLelridor. Jsiss of voice am? hoammesa 
toe consequences of pressure on the recurrent laryngeal. usually the left, 
inducing either a spasm in the muscles of the left vocal void or paralysis. 

Eftialysifl of an abductor on one side may lie present without any symp¬ 
toms. It is more particularly, ns Scmon stales, when the paralytic contrm- 
. tttres.supervene that the attention is called to larvngeal svmptoms. 
f UsmsmlMmc m thoracic aneurism may come from Cut the soft, granuln- 
tl2&?^i n the tracliea at the point of compression, in which ease the sputa are 
blood-tinged, hut large quantities of blood are not lost; (di) from rupture 
of tlie sac into the trachea or a bronchus; ( t j from perforation into the lung 
or erosion of the lung tissue. The bleeding may he profuse, rapidly proviqg 
fatal, and is a common enuse of death. It ma.v persist for weeks or months, 
in which ease it is simply Jiauuorrhugic weeping through the sac, which is 
exposed in the trachea. In some instances, even after a very profuse liiemor- 
rhage, the patient recovers and may live for years. A man with well-marked 
thoracic aneurism, whom I showed to my class at the I'Diversity of Pcimsvl- 
vania and who had had several brisk luemorrhages, died four years after, 
having in the meantime enjoyed average hcalili. Death from lurmorrhage is 
relatively more common in aneurism of the third portion of the arch and of 
the descending aorta. 

? Difficulty,.of swallowing is a comparatively rare symptom, and may he 
due either to spawn or to direct compression. The sound should never 1 m; 
passed in these eases, as the (esophagus may lie almost eroded and jx-rforalion 
of the sac lias taken place. 

/» Heart-Symptoms .—Pain has been referred to; it is often anginal in char¬ 
acter, and is most common when the root of the aorta is involved. The heart 
is hypertrophied in less than one-hull the cases. The aortic valves are some- 
timea-ineompetent, cither from disease of the segments or from stretching of 
the aortic ring. 

Among other signs and symptoms, venous compression, which lias already 
been mentioned, may involve one subclavian or the superior vena cava. A 
curious phenomenon in intrathoracic aneurism is i,he c.lnlibiuu of the fingers 
and incurving of the nails of one hand, of which two examples have been 
ender my care, both without any special di-teulion or signs of venous 
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engorgement. Tumors of the arch may invito-?j3S||SUH 
dncing compression, or in some instances adhesion 
and insufficiency of the valve; or the sac may ropt&»^pWBH| 
accident which happened in two of my cases, producing 

l’upil Symptoms. —These may be due to, firsts 
thetic, which may cause dilatation of one pupil when the 
contraction when the nerve is pnrnlyrrtl/^Jilnstiifflij 
aud-car, increftgfiii,ie»peratoT**«ad.awa^wg,opfts^je,, 1 ji^eni 9s 

Ainley Walker and Wall have shown, the anisecm-ia is most fiequen^?'fi||l;fo 
vaacnlar.>conditionfr—with-laar-hload^preasiue ^ qnp tjfe rmidLjiiakat 

si de is dila ted, with high p Ta ° mil *v-v?TitTPfltvdi| and m M cases of aneurism 
they found a relation between the state of the pupil and the arteries on the 
same side. Thirdly, in a few cases the anisocoria is a parasyphilitic manifesta¬ 
tion associated with the Argyll-Robertson phenomenon and absent knee-jerks 
—the Babinski syndrome. 

An X-ray examination should be made in all doubtful cases. The fluoro- 
scope gives an accurate picture of the situation, the size, and the relation to 
the heart. Even a small sac may be seen. In several cases I have known the 
diagnosis to test upon it alone in cases in which scarcely a physical sign was 
present. Sailer and Pfahler have shown that a condition of tortuosity of the 
aorta, due to arterio-sclerosis, may exist, suggesting very strongly the pres¬ 
ence of aneurism, particularly on examination with the fluoroscope. 

The clinical picture of aneurism of the aorta is extremely varied. Many 
cases present characteristic symptoms and no physical signs, while others have 
well-marked physical signs and no symptoms. As Broadbent remarks, the 
aneurism of physical signs springs from the ascending portion of the aorta; 
the aneurism of symptoms grows from the transverse arch. 

Diagnosis.—Aneurism of the aorta may be confounded with: (a) The vio¬ 
lent throbbing impulse of the arch in aortic insufficiency. I have already 
referred to a case of tliis kind in which the diagnosis of aneurism was made 
by several good observers. 

(6) Simple Dynamic Pulsation. —This is common in the abdominal aorta, 
but is rare in the arch. A case which came under the care of William Mur¬ 
ray and Bramwell presented, without any pain or pressure symptoms, pulsa¬ 
tion and dulness over the aorta. The condition gradually disappeared and 
was thought to be neurotic. 


(e) Dislocation of the heart in curvature of the spine may cause great 
displacement of the aorta, so that it has been known to pulsate forcibly to 
the right of the sternum. 

(d) Solid Tumors. —When the tumor projects externally and pulsates the 
difficulty may be considerable. 'In tumor the heaving, expansile pulsation is 
absent, and there isjnot that sense of force and power which is so striking 
in the throbbing of a perforating aneurism. There is not to be felt as in 
^aortic aneurism the shock of the heart-sounds, particularly the diastolic shock. 

5 Auscultatory sounds are lees .definite, as large aneurisms may occur without 
murmurs; and, on the other hand, murmurs may be heard over tumors. The 
greatest difficulty is in the deep-seated thoracic tumors, and here the diagnosis 
may be impossible. I have already referred to the case which was regarded 
by Skoda as tumor and by Oppolzer as aneurism. The physical signs may be 
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second sound is of great importance and is 
ttSmpr. Tracheal tugging is hero a valuable sign, 
•re lew oommon in tumor, whereas pain is more frequent. 
ioe of the patient in aneurism is much belter than in 
may be cachexia and enlargement of the glands in the 
neck. Healthy, strong males who have worked .hard and have 
' tile most common subjects of aneurism. Occasionally cancer 
may simulate aneurism, producing pressure on the left 

a fifty Pleurisy. —In cases of empyema necessitatis, if the pro- 
> tumor is in the neighborhood of the heart and pulsates, the condition 
be mistaken for aneurism. The absence of the heming. linn dis- 
Hfttian and of the diastolic shock would, together with the history and the 
ffetence of pleural effusion, determine the nature of the case. I f necessary, 
puncture may be made with a fine hypodermic needle. In a majority of the 
ewes of pulsating pleurisy the throbbing is dilfu.se and wide-spread, moving 
tire whole side. 



Prognosis. —The outlook in’thoraeic aneurism is always grave Ufe may 
tie p rolonge d for some years, but the patients are in constant jeopardy. Kpon- 
tSneous cure is not very infrequent in the small sacculated tumors of (ho 
IScending and thoracic portions. The cavity becomes tilled with lamina 1 of 
Brm fibrin, which become more and more dense and hard, the sac shrinks 
considerably, and finally lime sails are deposited in the old libnit. The lamina' 
of fibrin may be on a level witli the lumen of the vessel, causing complete 
obliteration of the sac. The eases which rupture externally, as a nile run a 
rapid course, although to this there are exceptions; the sue may contract, 
become firm and hard, and the patient mnv live for live, or even for ten or 
twenty years. The cases which have lasted longest in my experience have 
been those in which a saccular aneurism lias projected from the ascending 
arch. One patient in Montreal had been known to have aneurism for eleven 
years. The aneurism may lie enormous, occupying a large area of the chest, 
and yet life be prolonged for many years, as in the ease mentioned iis under 
the care of Skoda and Oppolzer. One of the most remarkable instances is (lie 
ease of dissecting aneurism reported by (iraliain. The patient was invalided 
after the Crimean War with aneurism of the aorta, and for years was under 
the observation of ,T. II. Richardson, of Toronto, under whose care lie died in 
1885. The autopsy showed a healed aneurism of the arch, with a dis-eetmg 
aneurism extending the whole length of the aorta, which formed a double lube. 

Treatment. —In a largo proportion of the eases this can only be palliative. 
Still in everv instance measures should be taken which are known to promote 
clotting and consolidation within the sac. In any large si im of cured 
aneurisms a considerable majority of the patients have not been known to be 
subjects of the disease, but the obliterated sac has l>een found accidentally at 
the post mortem. 

The most satisfactory plan in early cases, when it can lie carried out thor¬ 
oughly, is the modified Valsalva method advised by the late Mr. Tufnell, of 
Dublin, the essentials of which are rest and a restricted diet. The rest 
should, as far as possible, be absolute. The reduction of the daily number of 
heart-beats, when a patient is recumbent and without exertion, amounts to 
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many thousands, and is one of the principal advantage# 
quiet should also be enjoined. The diet advised by *C#t 
—for breakfast, 2 ounces of bread and butter and 2 -fttBSS 
dinner, 3 ounces of mutton and 3 of potatoes or brefld and ^ ^ 
supper, 2 ounces of bread and butter and 2 ounces ^ 
diminishes the blood-volume and is thought also to render 
fibrinous. “ Tfltal per die™ in mumas of sqVirt food Mid fi atelfeS 
n, pd n » mgr e.” This treatment should be pursued for several mo&t! 
except in persons of a good deal of mental stamina, it ia impossible h/ 
it out for more than a few weeks at a time. It is a form of treatment adapted 
only to the saccular form of aneurism, and in cases of large sacs oomrnuni- 
cating with the aorta by a comparatively small orifice the chances of consoli¬ 
dation are fairly good. Unquestionably rest and the restriction of the liquids 
are the important parts of the treatment, and a greater variety and quantity 
of food may be allowed with advantage. If this plan can not be thoroughly 
carried out, the patient should at any rate be advised to live a very quiet life, 
moving about with deliberation and avoiding all sudden mental or bodily 
excitement. The bowels should be kept regular, and constipation and strain¬ 
ing should be carefully avoided. Of medicines, iodide of potassium, as advised 
by Balfour, is of great value. It may lie given in doses of from 10 to 15 or 
20 grains three times a day. Larger doses are not necessary. The mode of 
action is not well understood. It may act by increasing the secretions and so 
inspissating the blood, by lowering the blood-pressure, or, as Balfour thinks, 
by causing thickening and contraction of the sac. The most striking effect 
of the iodide in my experience has been the relief of the pain. The evi¬ 
dence iR conelusi\e that the syphilitic cases are moTe benefited by it than the 
non-syphilitic. All these measures have little value unless the sac is of a 
suitable form and size. The large tumors with wide mouths communicating 
with the ascending portion of the aorta may be treated on the most approved 
plans for months without the slightest influence other than reduction in the 
intensify of the throbbing. A patient with a tumor projecting into the right 
pleura remained on the most rigid Tufncll treatment for more than one hun¬ 
dred days, during which time he also took iodide of potassium faithfully. The 
pulsations were greatly reduced and the area of dulness diminished, and we 
congratulated ourselves that the sac was probably consolidating. Sudden 
death followed rupture into the pleura, and the sac contained only fluid blood, 
not a shred of fibrin. In cases in which the tumor is large, or in which there 
seems to be very.little prospect of consolidation, it is perhaps better to advii-e 
a man to go on quietly with his occupation, avoiding excitement and worry. 
Our profession has offered many examples of good work, thoroughly and con¬ 
scientiously carried out, by men with aneurism of the aorta, who wisely, 1 
think, preferred, as did the late Hilton Fagge, to die in harness. 

Surgical Measures. —In a few cases consolidation may be promoted in 
the sac by the'introduction of a foreign body, such as wire, horse-hair, or 
by the combination of wiring and electrolysis. Moore, in 1861, first wired 
a sac, putting in 78 feet of fine wire. Heath occurred on the fifth day. 
Corradi proposed the combined method of wiring with electrolysis, which 
was first used by Burresi in 1879. His patient lived for three and a half 
months. Horse-hair, watch-spring wire, catgut, and Florence silk .have been 
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RiAtistical results of both methods up to Octolmr, 
hod (wiring) 14 cases were treated, s of thoracic 
6 aneurisms of the abdominal aorta. ;i of which were 
MMee treated by wiring and electrolysis (Moore-t'omuli 

v ia 0raa ° 611,3 6 aMomilmI - The thoracic con* of Uoson- 
ri'Mtd Kerr, and the abdominal cases of Nohit; ami l-’inney 
fcsnceessful. In 8 of tho S3 coses there were amelioration of 
1 probable prolongation of life. The most fuvoinhle „hs are 
l the aneurism is sacculated, hut this is a point not c.mIv deter- 
-4often from a sac particularly favorable for wiring ibciv nun Im* 
projections of great thinness. The sudden tilling |,\ elm of an 
‘ °f the cceliac axis or of flic superior mcMUilcric artery may rcMilt 
,. . . tty from infarct of the intestine. 

Oth eh Conditions requiring Trkatmknt.— Pressure on vein* causing cn- 
gfOrgement, particularly of the heud and arms, is sometimes promptly relieved 
by free venesection, and at any time during the course of a thoracic aneurism, 
if attacks of dyspnoea with lividitv supervene, bleeding may he resulted to unh 
great benefit. It has the advantage also of promptly chirking the pain, for 
which symptom, as already mentioned, the iodide of potassium often gives 
Relief. In the final stages morphia is, as a rule, mvessnn. Hv-pmrn. if 
associated with cyanosis, is best relieved bv bleeding. Chloroform mhnlnlioiis 
|»ey be necessary. The question sometimes comes up with refereme to trache¬ 
otomy in these cases of urgent, dyspneen. If it can he shown hv l.imien-copie 
examination that it is due to bilateral abductor paralysis the trachea may 
be opened, but this is extremely rare, and in nearly every instatin' the urgent 
dyspnoea is caused by pressure about the bifurcation, When the -ne appears 
externally and grows large, an ice-cap may he applied upon it. or a U-lla- 
donna plaster to allay the pain. In some instances an elastic support nniv he 
used with advantage, and 1 saw a physician with an minus external aneu¬ 
rism in the right mammary region who for many had obtained great 

relief by the elastic support, passing over the shoulder and under the arm of 
the opposite side. 

Digitalis, ergot, aconite, and veratrum viride are rarely, if ever, of service 
in thoracic aneurism. 


x Ankuhism of tiik Aiidominai, Aorta. 

The sac is most common jn.-t below the diaphragm m the neighborhood 
of the cceliac axis. This variety is rare in comparison with thoracic aneurism. 
Of the 468 cases of aortic aneurism at St. Bartholomew's Hospital. -j:t involved 
the abdominal aorta. Seventeen cases occurred in mv ward- m the Johns 
llopkins Hospital in sixteen years. The tumor may lie fusiform or sacculated, 
and it is sometimes multiple. Projecting hack ward, it erode- tin- vertebra- 
and may cause numbness and tingling in the legs and finalIv paraplegia, or 
it may pass into the thorax and bur-1 into the pleura. .More commonly the 
sac is on the anterior wall and projects forward as a definite tumor, which 
may be either in the middle line or a little to the left. The tumor may project 
in the epigastric region (which is most common), in the left hypoehondrie.m, 
in the left flank, or in the lumbar region. When high up beneath the pillar 
of the diaphragm it may attain considerable size without being very apparent 
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>n palpation. When it ruptures into the retro-peiit 
ie formed gradually a tumor in the flank, which 
nilsation. It may he mistaken for a rapidly growing i 
:itis, and an operation may be performed.- . qvg 

The symptoms are chiefly pain, very often of a nenralgicj 
•ound to the,sides or localized in the back, and more persistants 
;han in any other variety of aneurism. Gastric symptoms, partieulMl^^ttmit- 
ing, may be early and deceptive features. Retardation of the pnlaa^in the 
femoral is a very common symptom. ' 

Diagnosis and Physical Signs.—Inspection may show marked pulsation in 
the epigastric region, sometimes a definite tumor. A thrill is not nuoommon. 
The pulsation is forcible, expansile, and sometimes double when the Bac is 
large and m contact witli the pericardium. O n palpatio n a definite tumor 
can bo felt. If large, there is some degree of dulness on percussion which 
usually merges with that of the left lobe of the liver. On auscultation, a 
systolic murmur is, as a rule, audible, and is sometimes best heard at the 
hack. A diastolic murmur is occasionally present, usually very soft in quality. 
One of the commonest of clinical errors is to mistake a throbbing aorta for 
an aneurism. It is to be remembered that no pulsation, however forcible, or 
the presence of a thrill or a systolic murmur justifies the diagnosis of abdomi¬ 
nal aneurism unless there is a definite tumor which can be grasped and which 
ha* an expansile, pulsation. Attention to this rule will save many errors. The 
throbbing aorta—the “preternatural pulsation in the epigastrium,” as Allan 
Burns calls it—is met with in all neurasthenic conditions, particularly in 
women. In anaemia, particularly in some instances of traumatic anmmia, 
Hie throbbing may lie very great. In the case of a large, stout man with severe 
hemorrhages from a duodenal ulcer the throbbing of the abdominal aorta not 
only shook violently the whole abdomen, but communicated a pulsation to 
the bed. the shock of which was distinctly perceptible to any one sitting upon 
it. Very frequently a tumor of the pylorus, of the pancreas, or of the left 
lobe of the In it is lifted with each impulse of the aorta and may be con¬ 
founded with aneurism. Tlic absence of the forcible expansile impulse and 
the examination in the knee-elbow position, in which the tumor, as a rule, 
falls forward, and the pulsation is not then communicated, suffice for differ¬ 
entiation. The tumor of abdominal aneurism, though usually fixed, may he 
very freely movable. 

The outlook in abdominal aneurism is bad. A few cases heal spontane¬ 
ously. Death may result from (a) complete obliteration of the lumen by 
clots; (6) compression paraplegia; (c) rupture (which is almost the rule) 
either into the pleura, retroperitoneal tissues, peritonaeum, or the intestines, 
very eommonlv the duodenum; (d) embolism of the superior mesenteric 
artery, producing infarction of the intestines. 

TheJii£fltafi»f is such as already advised in thoracic aneurism. When the 
aneurism is low down pressure has been successfully applied in a case by Mm- 
ray, of Newcastle. It must be kept up for many hours under chloroform. 
The plan is not without risk, as patients have died from bruising and injure 
of the sac. Nine cases in my series were treated surgically. In two the 
wiring and electrolysis were followed by great improvement; one man lived 
for three years. 
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Branches op the Aiidomixal Aouta. 

i* itodf not infrequently involved in aneurism of the 
abdominal, aorta. Of its hrnm-hcs. the aplenic artery is 
•it of aneurism. This rarely causes a tumor large enough 
aes, however, the tumor is of large MZ ,-. 1 June reported 

f ®S®d thirty, who hud an llliu-ss of several month-' diira- 
^epigastric pain and vomiting, wlm-h led In.- physicians in New 
gw diagnose gastric ulcer. There mi- a deep—euted tumor in the left 
ehotldnac region, the dulncss of which merged with that of the ,-pleeil. 
was no pulsation, but it was thought on one occasion that a In ml was 
aeard. The chief symptoms while under oh-enation were vomiting. -even: 
epigastric pain, occasional luemutcmc-us, and timillv -meie ha-morriiuge front 
the bowels. An aneurism of the splenic artery the -i/e of a cocoa nut was 
situated between the stomach above and the !rnu-\ei-e colon below, and 
extended to the right as far ns the level ol the navi. The -ar < onluim-cl 
densely laminated fibrin. It had perforated the mlon. I have twice -«*<>u 
small aneurisms on the splenic artery. Of .!ti m-laiic-cs ol nncim-m on tlm 
branches of the abdominal aorta colleeled hv Leherl. lit were of the ,-plemc 
artery. 

- Of aneurism of the hepatic artery Holland ha- collected in <a-e- ( I'.ioh), 
of which 24 were extra-hepatic. In Holland'- m-r there wete tInsacs all 
intra-hepatic. Hupturo took place in :i'.' c.i-es in 111 into the peiilone.il un¬ 
ity, in 13 into the bile passage-. The -a< i- inn-lv huge. Imi in the ia-e of 

Wollmann’s it was ns large as a child's head No ra-e has lic-m diagnc.I 

Cholfilithiagis and duodenal ulcer me ... for which n i- most likely 

to be mista ken. In Hoss and Osier's case the liver vva- eiilaigod, with symp¬ 
toms of pyaemia. 

Aneurism of the superior mesenteric artery i- not verv unmminoii Tin- 
diagnosis is scarcely possible from aneiiri-in of the arch I’lugging of tin- 
branches or of the main stem may cause tin- sniiplmiis of inlaivlioti of tIn- 
bowels which have already been mn-iderc-d 

Hcnal A rtery.-— Henry Morns ha- collectecl I instance- of ain-uri-in, 1'J 
of which arose fmm injury. Many ol lla-m were fal-c- I’ul-.itnni and a hrml 
are not always present. Four c-a-c-s were opc-iated upon: iluce n-covcrc-d In 
a case of Keen’s the tumor and the kidney wen- n-moved togi-tln-r 


AiiTi-iuio-VKNors Am. t nisvi 

In this form, known to Galen, hut fir-t nmiinn-lv dc-ciihed hv tin- great 
William Hunter, there is abnormal coimminic-ation between an arteiv and a 
vein. When a tumor lies la-tween the two it i- known a- iamw mnim-.ni ; 
when there is a direct communication without tumm tin- m-iii i- chn-llv di— 
tended and the condition is known a- nnnirmnal mm 

While it may occur in the acnla. it i~ nine li more c ominon in tin- peripheral 
arteries as a result of stab or gun-hot wound-. 

An aneurism of the ascending portion of the an h muv open directly into 
the vena cava. Twenty-nine case- of this lesion have been analv/ed hv Pepper 
and Griffith. Cyanosis, oedema, and great ili-ti-nlimi of the veins of the upi>er 
06 
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tart of the body are the most frequent symTMi%||||jflHj 
fith Suddenness. Of the physical signs a 
sontinuous murmur with systolic intensification u 
rhuraam (Mcdico-Chirurgical Transactions, 

iccount of this munnur and of this characteristic tvpe&i$WMMBfllBB|ft 

only one condition with which it could be confounded, 

cyanosis of the upper part of the body which follows 

the thorax. Perforation between the aorta and pulmonary artery WtjSSp$Krj 

much the same symptoms. In a few cases an aneurism of the abd&njlj^fqrta 

perforates the inferior vena cava—oedema and cyanosis of the' lege, ifl lower 

half of the body, and the distinctive thrill and munnur are present. 

In the arterio-venous aneurisms which follow stab and bullet wounds of 


the subclavian, axillary, carotid, femoral and popliteal arteries, the clinical 
features arc most characteristic. First, the veins enlarge as the arterial blood 
flows under higher pressure into them. The affected limb may be greatly 
swollen and in a young person may lengthen, and the growth of hair is in¬ 
creased. Secondly, a strong thrill is felt, of maximum intensity at the site of 
the aneurism, but sometimes to be felt at the most distant parts of a limb. 
Thirdly, the characteristic continuous murmur with systolic intensification is 
heard. In the external arteries the condition may persist for years before dis¬ 
ability is caused by enlargement of the veins and swelling of the limb. 


Polyarteritis Acuta Nodosa {Periarteritis Nodosa). 

A series of cases has been described in which small aneurisms occur on 
the arteries of the muscles and viscera. The first case was reported by Kuss- 
maul and Maier, and about 19 cases in all have been described (Dickson). 
A case, agreeing clinically with the others, has occurred in my wards. No 
autopsy was permitted, but the nodules were felt in the abdominal wall before 
death. The case is reported by Sabin (J. H. H. Bulletin, 1901). There are 
marked thickening of the intima and infiltration of the other eoats, with a 
nuclear growth almost sarcomatous. There are two theories: one that the 
nodules are aneurisms due to syphilis or to congenital weakening of the 
arteries: the otlier that they are aneurisms secondary to an inflammatory 
process like the infectious granulomata. 

The cases have occurred chiefly in men between the ages of twenty-seven 
and fifty-two; the course is from eight to twelve weeks. The patients com¬ 
plain of weakness. The symptoms correspond with the situation of the lesions; 
thus, their presence in the muscles is associated with pain, weakness, and 
sometimes paralysis and atrophy. The nodules are abundant in the alimentary 
tract. The severest symptom is epigastric pain; there is loss of appetite, 
thirst, vomiting, constipation, or diarrhoea. The disease is febrile at that, but 
the temperature sinks to subnormal, while the pulse remains rapid. When 
the cerebral vessels are involved there are headache, excitement, convulsions, 
and optic neuritis, and the diagnosis of meningitis is made. The antenna 
is extreme. In our case the haemoglobin was 21 per cent, the red blood-eel 1- 
1,704,000. The leucocytes reached 116,000, of which 91 per cent were poly¬ 
morphonuclear forms. The urine is scanty, of low specific gravity, with albu¬ 
min and casts. Urea is excreted in small quantities, but'.the mind ’’s clear. 
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DISEASES OF THE NERVOUS SYSTEM. 


: 111H• forms 

cells 

system, ami 


A. GENERAL LNTROl >L< TU >N. 

In diseases of the nervous system it is of tlit* greatest importance to know 
accurately the position of the morbid process, ami here, even more than in tin- 
other departments of medicine, a thorough knowledge ol anatomy and physi¬ 
ology is essential. As it is not possible to do more than touch ofi the subject 
in this place, for further details the student is relerred to the text hook-, ol 
anatomy, physiology, and neurology. 

■ The nervous system arises from two kinds of embryonic eel 
;;the supporting elements or ndUQgiia, and the other the nen 
for n eurone s. The latter represent the cell units ol the nervou 
'are The only elements that discharge or carry impulses. 

The Neurone.— Its StHIU-TITIK.—W e think of the nenmo system a- a 
combination of an immense number of these units, all having an essentially 
similar structure. Each neurone is eompo-ed of a reecptne cell body and of 
conducting elements—namely, the protoplasmic processes or dendrites, and 
the axis-cylinder process or a.xmie. In general, il may he staled that the 

dendrites conduct impulses toward the cell ho.lv ( cell idipetal eon.Inn.. and 

the axones conduct them away from the celt (iGlj iT i U igi U . .conduction ). 1 '<•- 

pending upon whether the axones conduct impulses in a direct ion away Ir.mt 

or toward the cerebrum they are railed "lb-rent or alln-mt. 1 he m- .-v!, M .lei- 
• process, after leaving the cell, gives olt at varying interval- lateral branches 
‘called collaterals, which run at right angles to the pro.-,-. I le-e ,-ollai. m -, 
’■and finally the axis-cylinder process ttscll, split up at th-ir i. rimmiimm u. « 
many fine fibres, forming the end brushes. Tla-e. known a- urlmn/a.mns 
surround the body of one or more of the many other cell.-, m .n.mlaee u h 
their protoplasmic processes. Tim- tie; tenmnals o the amm- o 1 on ■ >• 

rone are related to the dendrites and " - '' " '' ' ''"" ' . 

(Ramon y Cajal) or by concrescence i »• " ."V Th ,. w ,. ( (lt 

are organically connected with one aim! a t is •' 1 1,1 ‘ 1 | | j,,,),.. 

of evidence is'in favor of .. and re,atm I ■', ,,7 *, p ., 

pendence. The studies of Apathy. Ib-the. am. o I,..- I"-' • • 

eral interconnection by means of neur.d -l- -'Jd;;;' y Iilin , s 

neurofibrils traverse the derail it. - ai • , , n i, r „| v frorii 

«... o f wiiici. .. 

dendrite to dendrite or to axone. in «hu.h pi"< . ^ 
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expression, for it consists of a bundle of dostffifMK 
stices' of the mesh of neurofihrils in the cell; 
normal conditions islands of granular protoplasfij^IBHMB 
tion that differs from that of the fibres themselTQ ^^mj 
oUii^l bodies. The disposition of these bodies* 
lene-blue reaction, is largely useful as an index of 

Function of the Neurone. —As already stated, the. 
rone is to conduct nervojis impulses. Their mode of action^ tsedpj^^» 
simplest form, may be represented by two cells, one of which, MaotfflgjW: 
environment, conducts impulses inward, whereas the other, awakened .by- Wo 
afferent impulse, conducts an impulse outward. This reflex'response M ar sh a ll 
Hall showed to be the fundamental principle of action of the nervous system. 
The environment acts on the afferent neurones through special sense organs, 
so that a variety of afferent impulses, olfactory, visual, auditory, gustatory, 
tactile, painful, thermic, muscular, visceral, and vascular, may be origi¬ 
nated. The efferent neurones convey impulses outward to non-nervous tis¬ 
sues. to the skeletal, visceral, and vascular muscles and to the secretory glands, 
who-e activities may thus be augmented or inhibited. The more important 
reflex centres lie in the bulbo-spinal axis. The situation of the vascular and 
respiratory centres m the bulb make it the vital centre of the body. In the 
spinal cord the location of many reflex centres, particularly those for the mus¬ 
cle tendons and for some of the viscera, is represented in the table on page 
871. The visceral mechanism is almost wholly regulated by the bulbo¬ 
spinal axis, and its reactions are usually unperceived. Only in conditions of 
disease do the visceral reflexes “rise into consciousness,” and it is at such 
limes that the referred pains and areas of tenderness (Henry Head) are pro¬ 
duced in the skin-flelds of the spinal segments corresponding to the centre 
for registration of the visceral reflex. 

Degeneration and Regeneration of the Neubone. —The nutrition of 


the neurone depends in large part upon the condition of the cell body, and 
this m turn in all probability upon the activity of the nucleus. If the cell is 
injured m any manner tlie processes degenerate, or if the processes are sepa¬ 
rated from the cell they degenerate. Though the nerve cells cease to multiply 
soon after birth, they nevertheless retain remarkable powers of growth and 
repair. Injury to the cell body may not be recovered from, but if the axone 
be severed and degeneration take place in consequence, it may under favorable 
circumstances be replaced by sprouts from the central stump, and its function 
be regained. Bothe and others believe that the peripheral section, independ¬ 
ently of the cell body, has the power of regeneration. It is probable, however, 
that both factors play a part in the regeneration— namely, the down growth 
of the axone from the central end of the divided nerve as well as the change- 


in the periphery, which are most marked in the cells of the sheath of Schwann 
Cell Systems. —The cell liodies of the neurones are collected more or Ip- 
closely together in the gray matter of the brain and spinal cord and in tie 
ganglia of the peripheral nerves. Their processes, especially the axis-cylinder 
processes, run for the most part in the white tracts of the brain and spina! 
cord and in the peripheral nerves. In this way the different parts of the 
central nervous system are brought into relation with each other and with the 
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k- Hie asfo-ct Under processes arising frou\ cells 
^S»'apt to be collected together into bundle* or 
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ft*. l^Diagrnm of motor P 1111 n^rve-Taro oTt'li' ' 1" 1!; 1 1' l'-''.* <• 1'>^ 1 o-"• 

Tht traolei of the motor cerebral nr - A i.t 1 vk.uI.I < bus.- '‘l'l" r " 

the cerebral nerves of .... 

ment paralysis fa the arm of tht o 1 * 1 :i. »IM-rn. I" 11 

psmlystoof the whole opposite sole of the *J* <>r .f > L- ->• >»"- 

^ of the opposite face, arm, and 1 a, ,„,r„l>-i- of "Pl^"" un " ' 

on the same side-crossed puralyM . .11^ ,, ^ ( . xt( . rlllll ,„s on the '»»*'• sul 

leg, and lower segment paraly-m- ’[ t ' plirahM . of all irmvl*- Ih-1«» 1«-io«. and 1» 
crossed paralysis; at 5, upper (■_ UU( ,;,.| „f | (! .]on—spinal puruphgia. al6.lt 
segment paralpis ol: musclesnip a d B l scat of les.on-a.iter.or pohomjehtis. ( 
segment paralysis ol muscies ^ 

Gehuchten, modified*) 





DISEASES OF TBS'S 


tracts, and though in many cases the co rs 

which they possess are extremely complicaf^t|||ffl^^^^^^B^___ 
pletely unravelled, nevertheless some of them 

stood. Particularly by the study of the degeoaps TOa^feS^^^^ W^g 

from injury or from the toxins of certain disease® 4 yp 

for one or another of these individual tracts <a systrafc^araB ** f a » 

to trace the course of certain of them through tile 

nately for the clinician the best understood and the . simplijif 

arrangement is that which conveys motor impulses from the 

The Motor System.—Motor impulses starting in the left side 
cause contractions of muscles on the right side of the body, and 4hos#js|iOn 

the right side of the brain in musdes'ol thi 

s -)rTV~ left side of the body. Leaving out ofcousid- 

JL A *7*^ oration some few exceptions, it may be stated 

C jf 1 / L as a general rule that the motor path is erbssed, 

W ,|Sf\ and that the crossing takes place in the upper 

^w_jSr~ N i segment (Figs. 1 and 2). Every muscular 

\ ^ m — f movement, even the simplest, requires the ac- , 

\ 7 1 / tivity of many neurones. In the production 

V —/-'&y ^— / of each movement special neurones are brought ^ 

ft into play in a definite combination, and when^A 
| 1 ever these neurones act in this combination.^ 

/ that specific movement is the result. In other 

/•yi'pN words, all the movements of the body are rep- 

. *-5;-^ resented in the central nervous system by com¬ 

binations of neurones—that is, they are local- 
AjJ-rt- ized. Muscular movements are localized in 

a every part of the motor path, so that in cases 

g 1 of disease of the nervous system a study of the 

OT? motor defect often enables one to fix upon the 

ts/ ft site of the process, and it would be hard to. 

® * over-estimate the importance of a thorough - 

Fig. 8.— Diagram of motor path knowledge of such localization. A voluntary "; 
from each hemisphere, show- motor impulse starting from the brain cortex^ 

ing the crossing of the mus t p as8 through at least two neurones be-| 

path, which takes place in fore .» can ^ ^ ^ and W there-' 

the upper segment both lor . , . n . VT^.. 

the cranial and spinal nerves. foro s F ak the motor tf*et m M com- 
(Vau Gehuchten, colored.) posed—of— two— g flgnisnt a - S fl. J Spev ^-'A 

lower. 


Up* Lowrr Motor Segment. —The neurones of the lower segment have 
the cell bodies and their protoplasmic processes in the different levels of the 
ventral horns of the spinal cord and in the motor nuclei of the cerebral nerve*. 
The axis-cylinder processes of the lower motor neurones leave the spinal cord 
in the ventral roots and run in the peripheral nerves, to be distributed to all 
the muscles of the body, where they end in arborizations in the motor end 
plates. These neurones arc direct—that is. their cell bodies, their processes 
and the muscles in which they end are all on the same side of the body. 

Trmitroi wmGs nf thp sniusl cord are collected, from above down, into 
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with the dorsal roots of the same leve 
between the vertebra' as ilu>.spinal 
from which the roots forming a sin; 
segment, and cnnv-pomls to the none 
Vertebra to which it may be opr-..,- W > 
Wffiitf rrir — in which all the nerve roots hut no 
_ SStTKj-... the mom of each ^nent .»r the 
&>rd leave the spinal canal below the "'ihlua o 

^ff^rtSa^Srnn,:; 1 CZZ in tnind 

Site of a lesion known to « I.. prepare, 

^^i the vertebra of like num «.r a , „r urmu- >«V 

i '-a numerous measurements by Kud , , Tll( . axi . ,. v limle 

to of the cord in relation to the spines ..I ' 

which go to imiko upji">J'yC,<»■,. m.o r'"P'"'' ! 

.■.... 

,”^..,.1*. .i the o ;xs 

liteiatter of the lower motor sieeim ^ i,. M ,,ii. A minil-r 

N<>; “d, mat «rially^ detennimn^thc^d.,^;^ ^1 ... , Know 


matter ot me lowe* - r - v n , \ mi.. 

to aid materially in detertnin^ . .. km 

tables have'been prepared !>y d-lhr ^ ^ ^ olll( . r minor detail^. 1ml a; 
«lge of this subject. T . m. lu.led for each of '1"' >!• 

She main. The foiling< * *^ .heleial 


^ge of this subject inej o il „.| lll i,,| for each of the spn 

hithe main. The following t« c t m i„., M .rtant skeletal m.M-1 

gfenents the centres of represent.il ion " ... „i skindlebl. 1 

Ifeiain reflex centres, and the mam "• •> Wn hmaim. Sli.-rringt 

® prepared from the studies ol Man, 

Emfc, and others: 


%****»>» *» •ssnx™’ 1 "* 


QttaTpkd Musclch. 


Skin Kin " s U ' K 
I AM* M. 


jf[y 0 id muscles. 


: • $fc*apeaius. 

Diaphragm (C III- >• y 
Levator scapula't< in-',- 


i Mvf),h'li‘'i' ,, 'i | " | i .<<)• 
Suil‘h'11 iiepinUi"i, pi"' 

1,V pi'"' 

tire hWli'lllh 'll*' 

I,in'll,-r uf rill" nine 

pliniKUUtt ie|. 


P.a' k of In-mi n 
leX. 

Ni l'll (upper I'll 


IV C. Trapezius. 

Diaphragm. 
Levator scan'll® T 
Scaleni (C I'-a !)• 
Teres minor. 
Supraspinatus. 

. Rhomboid. 


... !■“)" I'^KiV 

i;r:;:;r Ii-Tin i-sr-lz,!. 

; thfi.lteh till- syillpllthn- I 
tic(ClV-Tl). 
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Forearm and -111 
jj. inner half. 
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LOCALIZATION OF THE FUNCTKWhjs* 
SPINAL CORD 


Striped Muscles. 


VI C. 


Diaphragm 
Teres minor. 

Supra and infra spinatus (C 
V-VI). 

Rhomboid. 

Suliseapularis. 

Deltoid. 

Biceps. 

Bruehialis auticus. 

Supinator longus (C V-VTI). 
Supinator brevis (C V-VII). 

Peel oralis (clavicular part). 
Serratus magmis. 

Teres minor and major. 
Infraspinatus. 

Deltoid. 

Biceps. 

Braohialis anticus. 

Supinator longus. 

Supinator brevis. 

Peetoralis (clavicularpart). 
Serratus magmis (C \ —VIII). 
Coraco-bracliialis. 

Pronator teres. 

Triceps (outer and long heads). 
Extensors of wrist (C VI— V III) 


vii c. 


Teres major. 
Subseapularii 


Deltoid (posterior part). 
Peetoralis major (costal part). 
Peetoralis minor. 

Serratus magnus. 

Pronators of wrist. 

Triceps. 

Extensors of wrist and fingers. 
Flexors of wrist. 

Lafissimus dorsi (<’ Vl-VITT). 


VIII 0. 


Scapular , 

Irritation 
scapula produces ootip 1 
traction of the siQag|pi| f 
museles. ; \ * ’ •■ \ 

Supinator longus and 
biceps. 

Tapping their tendons 
produces flexion Of j 
forearm. 


Triceps. Tapping elbow 
tendon produces exten¬ 
sion of forearm. 

Posterior wrist. Tap¬ 
ping tendons causes ex¬ 
tension of hand (C VI- 
VII). 


Outer side of (Shite 
arm, front and 

Outer half of band(?5k 


Seapnlo-humcral. Tap¬ 
ping the inner lower 
edge of scapula causes 
adduction of the arm. 

Anterior wrist. Tap¬ 
ping anterior tendons 
causes flexion of wrist 
(C V1I-VIII). 


Inner side and back', 
of arm and fontf; 
arm. 

Radial half of the) 
hand. 


Peetoralis major (costal part). 
Pronator quadrat us. 

Flexors of wrist and fingers. 
Latissimus. 

Radial lumbricaleS and inter- 


II to 
XII T. 


Lumbricides and interossei. 
r l’henai and hyputbeuur erni- 
neuees ((' VII-T 1). 


Palmar. 

causes closure Ol 
gers. '.^1 


Muscles of hack and abdomen. 
Hrectores spime (T l-L\ ). 
Intercostals ('I l-TXIIb 
Rectus abdominis ( P V-T XII). 
External oblique (T V-XI1). 
Internal oblique (T VI1-L I). 
Transversalis (T VII-L I). 


Epigastric. Tickling 
m a m mar y region 
causes retraction of 
epigastrium (T IV- 
VII). 

Abdominal. Stroking 
side of abdomen causes 
retraction of belly (T 
IX-XII). 


Skin of chest and 
abdomen in ob¬ 
lique dorso-ventral 
zones. The nipple 
lies between the 
zone of T IV and 
T V. The umbil- 
licus lies in the 
field of T X. 
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fits IN THE SEGMENTS OF Till* 
(Continued). 


8*JN-Fiki.i».h (. »• Km- 


Cremasteric. Stroking Skin*o\er h-\\.-i a 
inner thigh causes re- i dominal /one ai 
traction of scrotum J groin. 

(L I—11). 


‘'rout of t high. 


iineus. 

( Sartorius (lower part), 
fjlexors of knee (Henmk). 

[ "Adductor longus and brevis. 




'feurtorius (lower part). 

; Adductors of thigh. 

Qhndriceps fetnoru» (L II-L IV). 
Inner rotators of thigh. 

. Abductors of thigh. 


Patellar lendon. Tap¬ 
ping tendon onuses ex¬ 
tension of leg. " Knee- 
jerk.** 


• >nt and inner 
if I high. 


I Flexors of knee (Perrier). 

I Quadriceps femoris. 

Adductors of thigh. 

| Abductors of thigh. 

I Extensors of ankle (tibialis anti- 
cus). 

Glutei (medius and minor). 


'Gluteal. Stroking but¬ 
tock causes dimpling 
in fold of buttock 
(LIV-V). 


Mai n I' in in-I' 

thigh and 
ankle. 


I 


r h. 


Flexors of knee (ham-string; 

muscles) (L IV-S II). i 

Outward rotators of thigh. 
Glutei. 

Flexors of tinkle (gastrocnemius 
and soleus) (L IV-S 11). 
Extensors of toes (L IV-S 1). 
Peromei. 


Pack «: 
of T< 


f leg, and | 
•ot. 


Flexors of ankle (L V-S II). 
Long flexor of toes (L V-S II). 
Peromei. 

Intrinsic muscles of foot. 



Foot reflex. Extension 
of Aehilles I • II d O n 
causes flexion of ankle 
(S I-11 1 . Ankle-clonus. 
Plantar. Tickling 


Pack 

and 

side, 


of thigh. 

foot ; o 


of foot rail-e- flexion 
of toes or exteii-ion of 
great toe and flexion 
of others. 


Vesical and anal reflexes 


ii (S I 


skill over 
and buttoek. 
A nus 


I Vrinaum. Geni 


_ TT 1 f n Tfi TT M K \ T AM* MOTOR A III AS OF TUI. < Ol! I I \. \ 

wS i”S F«®, •»! —.. '****«" 




874 DISEASES OF THE NERVOUS S^lSTEjg^- V.' 

l’ltrh'i". laid the roimdation for tlie great mass of 

li.t' iK'fii done ii|ion tins subject. We owe much to Victor fiorslev aUid his.ftsao* 
i in if - I'm I lien careful researches in this direction. More xeceflUyitiw fe^Orj- 
uif m.il work of Sherrington and Grunbaum on the higher apes has aorhewhat 
■ inM1 ■ in'ii the nbsei\uMo^g of preceding investigators, and with jffie result of 
ninie .in uraiely delinealmg the motor territory. They have shown that true 
nmi hi ii'-|ioiws are clieked only hr stimulation anterior to the Rolandie fissure; 
that jo act u ally no point. over the ascending frontal convolution, fails to re- 



Vif. a — Oiasramnintu- n'|n■■-.i ni:iin n of. artie.il 1 .■.mI i/atioii n> tin* left tii inispln'ro, showing 
‘in -ptveli t i-irII h ini>i< i jiiim- ili'iorimm*tl by unipolar fanulu* excitation of the 
>is 1 1 11■ >|k'I \1 i cl n'\ i-'h. miuiiiu .tn -1 (ii utilmiim) .ne here shown stipplrd in ml and lie 
uu» Mi'i i>* Hit* IJol.iTi.i'i i:—• 111. Th«* *•< (isurv niras presumably lie posterior to this flg- 
-mi .uul an* n »u*rhl\ nnin tin! m blui* without airiiruto delineation. Lying us it dons 
mi tin 1 uppi'i -m fan nf 'he ln'imt>(ilii'ii*. ilu* leg area should not be visibri(i>n a lateral 

\ low ''III ll .I'l I'' givoll 111 lr. 


"{"•I’d !•» "I inml.il imi. iImi i!n*n* i- Inn -1 urn! extension. of the motor cortex on 
in i!i** jmi.uimii 1.1! l<miilc nf i♦ 11* iim-m! -iniaoo of tlw brain; that mou>mont> 
am nht.im.il lo nni «*nl\ limn iln*1*\n.>-«*.! p.iit nf lIn* convolution. butaNofmm 
i 1 ' hi.him "in I’.ii i* In .1,0 \«* t \ iloj.tl.- n! tho I, ’.dandle sulcus; that thorn i- an 
ama of iviovmnialmn for tho tmnk 1 m imih n tin* centres for tho lciT and .uni. 
and aNo foi tin* noth hot worn lim-e n| ih«» arm and face: that tho «upci]nr 
and uilonoi ^emu am t!m l.nnlnuiiulmli indicate the situation of thorn 
mull ait'.b of iojui*", m.itmu lnr trunk .iini neck. These result** hue in larru 
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diseases of 


nv(T part of the medulla, after the fibres 
rosseVl the middle line, a large proportion ofJtfS 
uniting with those from the opposite pyraml^;^ 
ul,. „f the spinal cord, forming the crossed pyrtfl 




column (faacieu 
spinalis lateralis) 

1). The smaller 
fibres which do 
time cross, d 
ventral column of 
side, forming then 
pyramidal tract, of' 
column (fasciculus 
spinalis ventralis) 


At every level 


I-’,,,. 5 ,_Dmgium of inutnr mid sensory putlis m Crurn. pyram 

ventral horns and end,ab 

u u , 1,0,1 ICS of the lower motor neurones. The tract diminishes in 
from above downwind. The lihros of .he direct pynmndal tract ON* 
,1,1V,.,,., It levels III I he ventral white commissure, and also, it is believed, en$S^ 
„l,out , ells in the venlral '*t 

hoi ns on Ihe opposite side of ^-y— 

(he eon) This Irael iwi.illv - 

ends ahoul I lie middle of Hie /7\V J\ vE\ 

litoraeie legion of the cord. t\ ' \\ ;■ :S /j 

The Sensory System.- - J V\ // \\ 

The palli for sensorv londne- / , \\ // V 

turn is moreeomplu.lied than j ■ j \ / l J ill 

ihe motor path, and in il' I , J . |,j| 

simplesl foi in I' composed id \ y W 

al least thieo set' of nen- \ ( \l \ *’/ 

rones, one above the oilier. N. *’ V ——^-J jl / 

'Pin. cell bodies ot the lowest J\l 

nen i ones are in the ganglia. — - *—** 

on Ihe doisal roots ol ihe y,,. o—Pmgnmi ol mws-wlion of spinal coni, show- 

spinal nerves, and the gnn- mg m.iiur, red. imd sensory.blue paths. 1, Ijiiteml 

glia of (he sensory ieiolu.il r v,.mml.il tin,t. 2, Ventral pyramidal liuct. 3, 

nerves 'Plies, 1 ganglion cells |).,is;,l columns. 4. Direct cvrelK-dlur tiuet. >> 

Inve I special 'form, having V,im.-l.ilei.il ground Imndles. a. Vmtro-lalei.il 

npparonlh hut n Ml.jrlr pnn- tract of Gower,. (Van Gehucht.n, 

ox*, Vthirh. s ‘>om «1 ft or 1 «m\- tolcitd) 
iim- the cell, divides m a T- 

shaped lmiiinei. one port am running into the central nervous system and 
Ihe other to the pcr.phcrv of the hodv. Kmhrvolog.eal and comparative 
nnaloniHat simltes have made „ «i p.ol.al.lo ilia, the penphe.nl sensorv 
liVv the process wliuh eondiMs lovvaid the icll. represent' the protoplasmic 




GENERAL INTRODUCTION. \ 

that which conducts away from the cell is tm mi-iilm 
fhh peripheral sensory nerves we lime, ilicn. the ■ !• mini. <>i 
‘.neurones. These start in the peripherv of the mm, hom M 
iuited end organs. The axis-eylm.lor^a-oeesw-. I>vn-, i-.ue 
^he spinal cord by the dorsal roots of tin- -pmal none mi 

cord each axis-cylinder process divides .. .m ii-o-n.l ,• • am 

g branch, which run in the dorsal fa-ei. n!i. i in- do-,-, ndo. m.i 
(ft a short distanee. and ends in the gray iiuiii 1 o! t lie 

It gives otr a number of get la tern Is. wha !i a! end m m, 

nistieT.i* The ascending branch may end in the era' "niln ! . ■ 1 ':. . n 

ing, Ot it may run in llie ,lor-al fasciculi as tar a t' rru t>j ■■ 1 

the nuclei there. In any case it docs not rnw the c, 1 . I • • 

sensory neurone is direct. 

The: cells about which 11 1< a\i—cylinder |,|-occ--c.. and ' 1 ■ ■ i '"’halei., 
the lower sensorv neurone mi,i arc ol van. .11: find •. I', , •• mmo 

sorv neurones of t lie -O', uni or,iei. In iboai i Ton, m .mr ,u , ! -' m • 

the cell ho,lie- of tIn* low.-- motor nenroii' .' ,: - 

They,also on,! aboil! cell- u ■ O■ a \m -c' i n.■ !■ I- n. 

•and run to tin- ,,-ilc o,|, ,,i lb. 111.mi. I" " 
found in the dblmmil pari ! . "‘a' nec m, o ! Ha ■, 

1eases run in t im , m|„,-iic \, m ■ :.|H am I a- end:, : i i ,H > • 1 11 

land ill 1 lie a; ioiiai!,' 1 l.iimm oo.j.mi- aiai 

■Aral is preplan-) 

't III the mo! a. I ::c nu ■ ■ ; d:■ ■ dm i : ■ 1 

ffiilis (fb dll i any); n mm a • i , umai i , I’. ■ • ' ,:i!j 11 1 ! 

Xart cells fit' 1 to • , H -1 i a. • .. 

Anward i!m bran, n ■ 1 ' '■ 1 

tire loimat ml 1 n.i! ■ ■ 1 1 o 1 'imait w ,, ■ , 1 " : 1 ll! 111 


,,lor m uroii, 


j If’ 1)1 .1 lit. I I 
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iS2 DISEASES OF THE NERVOUS SYSTEM** 

,u in i'i ic-. 1 ml Hie iin.iioiiiu-sil relations of this segment 
pc ( iilianlics in I In- distribution of tin 1 paralyses which 
llu'in limn Ilui'i- w 1 11 < 1 1 follow lesions of the upper segment, 
nid in <|ci«-imillin'.* tin' site of the Iomou in the lower segme^ 
iell In hIii^ of ibis segment are distributed in groups, from the 
peiluiK le- of ihe lirum ilimiigliout the whole extent of the spinal 
In nun.it ion opposite Hie second lumhar vertebra, and their axis-cyf 
t*—inn in the pei iphernl neives to every muscle in the body; in 
eompoiieiii purls me moie or less widely separated from each other, 
loi.il le-ion i.iiM^ pmalv'is of only a few muscles or groups of muscles, and 
noi ol n whole section of the body, as is the ease where lesions affect the upper 
segment The muscles which are paralyzed indicate whether the disease is in 
the penphoi.d none- m spinal cord: for, as we have seen above, the muscles 
me npie-eiiled dill’eiei1 11 \ 111 the peripheral nerves and in the spinal cord. 
Semoiv -uiiplimis, which may accompany Hie paralysis, arc often of great 
assist,mio hi making .i local diagnosis. Thus, m a paralysis with the char- 
.ii 1 11 Mo - of .i le-ion ol the lower motor segineid, if the paralyzed muscles are 
nil supplied hv one nerve, mid the mncsthetic area of the skin is supplied by 
lli.it none, ii n evident that the lesion miisl he m I he nervo itself. On the 
olliei li.ind il I lie miisi les para I wed are not supplied hv a single nerve, but 
me lopie'eniid i lose (ogelhei iii I lie spinal eoid, and the amesthetie ares 
mi ii^poiid- lo ili.il so,-) ioii of Ihe mid (see table), it is equally clear that the 

le-mii IIIII'I he III | lie lord itself o| ill ds Helve roots. ( 

I in: 11 \ 11 v i la sions ol' ini l,owiu Moron Suiviiat.— lesions of thii 
sem neii l i a Use i mu pm at iv el \ lew -mh plums of irnlalion. and our knowleilge Oi 
ihi'. point i' iieilhei evleiisive noi an male. The liliri ll.vry cold rad ions whicl 
aie -o i <Mnmoil in iiiih le- iilulei going degcnei at loll me piohahlv due to stimi: 

I :i l ion ol the iell hollies in Hum 'low degi'iiei at mil. as iii progress ■ v e muscula 
almpliv oi lo ii i italion of the avis i \ 1 1 inter proi 0"os m the peripheral ncrvei 
,|s in in mill- l.o'ioii' wlmli nllci i the motor fools as tliev leave Ihe eentn 
nerv on - - \ -I i ‘in m, iv i.iiis- spasiuod ic min rad loll' in the inuselc- supplied I: 

I hem (.mi. mi miiviil'ive p.novv -ni'. ol wlmli lai v ngi'imis stridulus is 
tvpe and I" wlmli the -p.i'in-ol lel.uiv also belong, aie lielievd to he due 
aluioi mal ,n tiv 11 v in the lovvei motor > cidl'Cs These aie Ihe " lowest level lits 
ol 11 ii”hliii-i' 'l.ok-on Ceitmii poisons, ii' 'irvihma and that of tetanus, a 
p.u t ii'iil.i 1 1 \ upon I ht'so u'lil it's. 

The pniHip.il di'i.t'i'- in vvliuli the lower motor segment mav he involv 
aie all (I i "'a'''- in v •■! v ui" i lie pci i pin u a I nei vis, iereln al and spinal mettingil 
in |m i O'. Ii.eiiioi 1 1 1 a, 'Srs and 1 ilium - ol the medulla and i oi d or their mem bran 
h -mils oi ihe ‘j i .in mallei o| ihe -i‘giinnt. anterior poliomvclitis, progie'si 
imisiid.u atiophv bu hi, 11 pm.ilv-is, ophthalmoplegia. 'V rmgoinyeha. etc. 

i'ij l.isioNsiu im I mi; Moioii Sia.vii n r -Pr-.lni< I in- /mmwv i m 
p.u.ilvsis. ,i' in tin towel in.iti>1 segment, and licie again the semndaiv degi 
eraffen vv Im h Inflow - ihe h 'ion oivi ' to the paialv 'is its distinctive eliaraet 
i'ln' In dll' i ,i'i Ihe p.u.ilvsis is anompamed hv a spa'tie 11 >i id 1 1 1 
shown in an cvaggeiai mn ol rnn-vle ie!le\ and all imiea~e in the tension 
llieimi'de II i' imt .n i uiatelv known how the dogeiioiai loll of the pv rum 
Mines vmi'i's 11 11' i*v11 1 " o| ihe mii'ilc idlcv The usual evplanation is. i 
mivlei iioinud v m uiU'lam C' the upper moior centres are coU'tantlv evert 
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upon the Belli ll\ -.1 'In' Ioh.'i Uhl , 
to not, on aooouiit <>t ■>( t)i<- m , 

Stwtis'Wfe on increased actmn. mini. i i>i.i.|.- mm <• 
iil.the nniM lo reflex. 

■f* seen that tlio nonroiu"- oi>iii|i"'Uil: • .u'i m m 
('considered a- nulniional unit^ .md th. ■. .i. i:. ..... 

^ the 1 Uppci -■•i.'liiolit "I<•)>- .il llio Im u 1 11111 I'., 'm, 
te muscle- piu.di /nl 1 1mu lo-mii- in 111. ij<i>. , .in'.!,. 
twm 4 w«Jwi ««r iio thov shinv ativ nut' •••! . 1 , i. m 'I 
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\ umioritv of lesions of the motor cortex *™ 

r ^;;:^motor segment is involved in nearly all 
brain and spinal cord ^ 

rliages; transverse lesmns of 11 e i nvo l v J both 

atrophy, bulbar paralysis, . ^ ^ paralysis in the different ' r _.. . ... „ 
Sv’TdirrSeHshcs of each Such a combination enab^'lt 

-its: ?r b 06114168 - * 

localizing symptoms, which sUndd‘ • the lesion may be eithe 

« ) !««*•■* «“ h y eause'abnormal subjective MB* 

irritative or dos.rue e ^ o£ cold 0 r constriction,. ^ 

impressions- -pa.a'stl * .,.” character of the sensory symptoms give 

pain of every grade of mk-nM}•■“'«’ c irrilding process. latUWLpi 

-•V .dih-urdieation as to (im ^ n * Lory but 

ri:ssi az —? A»“»*>“ «■—— 

SySt The exact distribution of symptoms gives us more ^curatedato^for 

t", ™ * r. KL.»«'»««* lh . 

alleeted. «c must flunk a destruction of the sensory paths fro 

>— » f "»“ d — co 
d ., rfl part -< 

opposite side of the l.odv ; here again the extent ot U d ■ ja 
charneler helps us to determine the pos.tion oi the lesion. 1 _ , 

volvmg the face a- well as the rest of^ fie bo.J>j ""^JJ^homMldlo line 

Sr.'S 1 ™filter *«- . r j-; 

a . e relation and are at tunes involved in a veiy snial - • 

A»;“: ...*.. ».i«»”::rt z 

s ,vn lesion can involve them all. and in lesions ot this part wo u 
' T ,t to have the sensorv disturbances confined to one or another tt, 
L, Unilateral lesions of the pons, medulla, and ' 

sensorv di'luriianees on the same side of the body. » p 

opposite side. These are due to the inyolveme of 1 o sen. orv.,! ^ 
iUpv 4,111(ir the central nonons sv^tem at or a httl , . 

lesion and before the axones of the sensory neurones of t le seeom °'y ^ 
crossed the middle line. The area of disturbed sensation on the » 
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_.. very slight llu* sensory ili'tniham. 
Ve lesion, Sensation mav he dunlin- 


ribution of one or more 'Pinal segment'- .m.| ulten imlii.il 
iilion and extent of the dise.i-eil pmco's \- i mi,- dc-itu 
fee central nervous system «lo not m\ol\e all m. Milli¬ 
on, and the loss of sensation i- not einn|>lete li i <> 1 1• 

- .lie w Iu< 1 1 11 nl I lie 
I in all of it 11 , ilit a 
eta more eormnon, eerlatn i|tialilies max he aile.iid v li .■tin 
These mums of dissociation of -cii'alion 01 -o t it - 
fciaOrjf paralysis, hate heen mm It 'Imlie.l ol I ile Tim the in 
total perot tiro mat he lost while that of Imiili timam- 111 >1111.1 1 
case in disease- of the '|iinnl mill, 01 time inn In -11111 • I \ a i 
Muscular SOIlse anil of the 'ten'oemi'l le seii'C (the i on11 
trliich enables one to rcmcm/e an ohjut pi.mil in tin 
jnentlv from lesions ol llicinitex. Oiea-ionalU pain 
OSS of tactile and llienim -cii'.ilinit' \lmo -1 mu n 
ten described. It I- the di'tnhiilioii mine than the i 
efeet that i- of impoi tan. e ami olten tin- di 1 1 ilml imi •. 
adicatum of (lie pO'll loti ill the lesion. The mliililll.lt loll III I 


, 11 

I 1 ' 1 

ill. 
I I 


• h,p 


11 


I \ III 

II III.I I 

in ,i I ion p' I I ii i 
ii li. ' i on Ion it .on h 
■ ii.i. 11 i i .I I in ' n o 
I'll 1 lllli i I 1.1 
'll "IV ill li 


* with di Herein foini'of p.uah-I- Cites the Ino-I 11 i lain ill.I ii"f. 
studenf is refened In I lie 'ii lion- nil the nnlix •.! ii.il pail "1 1 In 
tern for a more detailed mn-nleiation of the iihj.il. 
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B. SVSTKNT DM-:\SKS. 

I. INTRODUCTION. 

There are ceilnin di-ea-. "I the m • i \ mi - '• m wlmli an • ■ >i i li m < 1 
not alisol III' 'IV. -I ol ill Cieal pa 11 I o deliil ll' 1’ n I 1 1 "iiiliiti.il ion " t in 'ii'.in 
which 'Ilh'iTve like I u m 1 loll I In -I 1 1 1 a* t - i n* i .i ! h 1 1 - // l> in - , a In I a • 1 1 ' . 
which i' i oil lined I" "in* i d t In in n /mi i/' * a - I I mon 1 1la li "i" I. 

is involv'd, ll" pi "i e • I (all'll a . I III III" I . III d I-• .1 < .III I v.liil ll 

ease' should lie < l.i --t 1 1 111 ■ I tin < n.i'in*- In- _■ . I'll n-e l" tinnh d. ' n 

hut to veil I it tin i l " an lit \\ ' an not -pm 1 p" ilinli."in I ‘'"I ' 

as vet not -lltln led i' a' I ll I al '* ' 'tin i m n '.in! I ‘ 1 tin* * * ail 1 1 in 11 "I i ’ * 

lenis them-elv'. m in tin- naliin .uni . *11111 **i 1 In* ninihid pun. m 

several dl-ea-c- in lit" 1 i,i —: I n .11 n >11 wlmli 1 1.1 - I n - r 1 .id ki| ; . ! * * I in if '••I*' 

the endeavor ha- 1 11«* 11 1" ni.i'se tin at 1 anc'iin lit a -11111»I * a p" 111 * 
while it is ha-ed upon what 1 h'lnv'd to In* tin In-1 l"iun l "! , * "1 

'\-tonis and then di-ea-e-. tin n* I1.1-In ' 11 110 am nipt l" 1.1'1 i!n .!i *' < ; 

to its logical com In-ion imi hav* tin- limit- "i 1 1 n 1! • "\ !* l,| i nlvt 
re-peeted. 

lit general it mav In- -aid that 1 1 n- in ivm- -\,-t> 10 1 .omp*. • *1 of t ,* o "i 
sV-teni' of neurone-, tin- alien lit "■ -i-li-nn - -1 *' 1 11 -uni Hi" '‘lien 111 01 In'* 

sV'tem. and the iomn*i Hon- I" i' * 0 lln-ni ( • <■•■m 1 al I"'""hi.11 1 

T.oeomotor atavia i- a d • 1 * "'d.ind al H-"i'' 1 toil*' ill'nnl \ !' 

and progre"i\e riin-i id.ii 11 1 1 '■ 1 •* "in-ol 1 1 ■ > lb n-M -’ n -n le-pi'- '-nt 

tv plea I -v-tem ..- we In* pn!"l-taml t i" in. tin* ha .* I.ei-n taken 

the ha-is i\f the (la—iln at ion >via! tlnurn - ban In-i-n advamed to e\pl 
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why a disease si urn Id lie limited to a definite system of neu 
l.iised upon the idea that m certain individuals one or thgfj 
lenis has an innate tendency to undergo degeneration; an<w 
neurones with a similar function have a similar chemical con 
ditrers from that of neurones with a different function), and $5 
explain \\h\ a .poison circulating in the hlood should show a select 
a single fumtional system of neurones. - 

In the allerent tract locomotor ataxia stands alone as a systeiifS,;..,^ 
and we now helioxe that herpes v.osler is an inflammation of the dareaf"* 
ganglia and -lands m the -aim* relation to tala's that acute anterior polio 
nnelili- doe- to (lironie progiessive muscular atrophy. In the efferent trae 
piogres-ue (central) mii-i nlar atrophy is the chief representative, aa in i 
the whole motor path is mine or less inxolxcd. Theoretically, primary latera 
scleiosis i- a di-ease con lined lo the upper segment of the efferent tract, whil 
t-hronii anlciior polionnelilis involves the lower segment of the tract. 

In eoimei I urn with locomolor ataxia, general paralysis is considered 01 
acuuml oi their freipient a-soeialion and of the possibility of their bein, 
dilVeient expie— ions ol one and the -anie morbid jirocess; and with progressiv 
((cnir.il) mii'ciilar almphy, the oilier forms of muscular atrophy are conutf 
end a- a matter of (oinememe. In other instances, too, diseases are arrange 
in po-it ions to whuh I hex might not he entitled, had a rigid classification c 
sx-leiii di-ea-es been maintained. 


H. DISEASES OF THE AFFERENT OR SENSORY 

SYSTEM. 

' |*l 

Loeowomi; .Vnxa. 

( 7 Dm.nili*, I'l^leiiur Spinal Sclerosis.) 

Definition. \n affection (har.ieiei i/ed climeallx hv sensory disturbanei 
iiuooidinalion. tinplm i hiingv-. and inxolxemenl id' the soicial senses, pi 
tienlarU the exe- \natomuallx llieie are found degenerations of then 
ti In es ol the dot -a 1 (olimiii- ol the mid. of the doi-al rfHits. and at times 
tlie spinal ganglia and peiipher.il maxes. Degenerations ha\(' been dcseril: 
in the In.mi. partn ulail\ lliernilex leiehri. in the ganglion cells of the coi 
and III the endogenous tilin'- ef tile dm-al columns. 

Etiology. It i- a wide—piead di-ea-e, more freipient in cities than in i 
eiiuntrx. The lelalixe propm l mu max he judged from the fact that of lli." 
ease- m the neiiiolegii al di'pen-arx ol the .lohn- Hopkins llos]ntal. there \X' 
•.’ol eases of luiomiitiir ataxia Male- are attacked more frequently tl 
females, (lie pinpmtmu heme neailx In to t. The disease, although mien 
mon in the negio. I- -(’ell in them mure frequently than some author- st: 
It I- a disease of .idn 1 1 hie. the gieai ma|uiitx of ease- occurring between 
thirtieth and liltieih xeai- Oua'ionallx ease- are seen in young men,, i 
it may occur in ihddicn with heicdilaix sxphili-. Of special cail-cs -xph 
1 - the iiio-t iinport.iiit Axmrdmg to llie tigure- of Krh, l''imrnier, (>ow> 
Starr, and olhct-. in from oil in mi per lent of all ca-O' there is a lii-t 
of this disea-e In the .luhiis llopkin- llo-pital the percentage, as found 
Thomas, was (iti.l. 1'irb's uxent liguie- are most striking—of 300 ca-n- 
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[, * Morbid Anatomy and Patholopy. Unli .i mlln I 
jjjtf the nervous system, mil eoinijilion ol /,/•'.,• ,• - 
langes. l'osieuor spinal -<leio-is, ,i 11 li<m ■ I, tIn u,, 

I now no Jonper, a- in I,'.mil., i < - lime, .m ( .|., 

[ition, for we know thill ihe dm -.it lolninu ,e 
Systems, and mum nlt<*ni|>i- I, m In .-n iii.nl. i.. 

affected in talies. and when' ill, pnni.in ||. 
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Howe). 
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cornua, in w I ml i- I imw n ,i- lh.. . m i , ..I" r ii', i i *.. a ■ 

of the spinal mid ,i!n."-t • 1 11■ • %' on! olh. i .e'. ■ , ' >n ... • , * ■ 

others run in ... • 1 to in* i ■ • ■ l * i ■ i > • i ■ < o n • n . ■ *' . do 

columns. A~ the Ion - ol < i ■ o i. if m • • i '• ■ 1 *,. . , i ■ ■ . ■ 

dorsal cornua ami I lie in i. < h'm w i. ■> h h , > . n*■ " d • ■ . 1 .. 

from each root are .. i:o . n'i n ■ • e.'i ,m ■•' ' . • •" 

line, and so in ... .. tin hi-'n i ...•■, 

"f long fibres derm d I i me t i ■ • '* , " ll| ei i. ' 

That it is the ( out e dm -.. i i" : " ■ v. h • 1 . ■ , . ■ ■ •! i * ", 

peneiallv admitted. Iml l 1 :' '* - i * ' d vi." ... 1 .. 

actor and locution of the 1 n.*..■ ■ 

Certain olj.-ervms Ik'Ii* ,' 'i■ ■' ‘' * "."ii.al ...■ ><• id$ .•• h • * n 

primarily oil i vlr.i-neivmi- l, • .".I iv, ii . e • i. »■ ■’ I " 

ondarv dci'oner.itioii Vu*"' > ath n n 

'“rse. interstitial in- 11 ’ Hi- ol ,ll' ( 1 ' "1 i""' ■■ ..in' ■■■ s>. • '■< 11 t 

ganglia anj aie suit -in imiml": ... (in ‘luia : ■. i.t in.' • Hail il i ll 
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neuritis which is the primary lesion in tabes. QJl- 

laid great stress on the presence of an inflammation o£i| 
the dorsal aspect of the cord, which involves the root I 
through. They point out that it is just here that the dor 
vulnerable, for at, this point—that is, while surrounded byjffih| 
almost, completely devoid of their myelin sheaths. Chang es y 
vessels of the cord, of the pia, and of the nerve roots have beta 
in tubes, and very lately Mane and Ciuillain have advanced tiwTSffliS 
that the changes in the cord are due to an affection (syphilis) of the posterior 
lymphatic s\Mem which is confined to the dorsal columns of the cord, the pit 
mater over them, and the dorsal roots. For them the changes in the nervom 
s\>lom are mil\ apparently radicular or systemic. Other observers regard th' 
pi iman change as an interstitial myelitis of the dorsal columns accompaniet 
In second,ir\ changes. 

In the belief of most authors, tahos is a systemic disease, at least i 
starts as such; hut here again there is much dispute as to just which part o 
the sen-on neurones is lirst atfeeted. The peripheral nerves, the dorsal gall 
glia, the dorsal nails, and the intermedullary portions of the neurones hav 
all heen pointed out as starting places .>f the disease. 

Flechsig, Trepniski, and others hold that, the disease is so truly systomi 
that thi> degeneration m the dorsal columns follows closely the embryologies 
systems as determined by the time of their myelimzation. Orr and fiowc, i 
easts, of general paresis, bine descrihetl in detail what appear to lie the carliei 
tabetic changes in the dorsal columns, corresponding closely to the ilescriptio 
given 1)v Mott in certain of his eases of tabo-pavalvsis. 

With Mtirclii stain, degeneration of the root (ihres in the root entry zoi 
was a constant finding. This change was radicular in the sense, that it varit 
m intensitv with the different root- and was most marked in the sacral nr 
lumbar legions. The degeneration w.i- not found in the dorsal roots, but beg; 
within the curd ju-t bevond when* the loot fibres had lost their neuroleinn 
and their mvetin sheaths, and the authors believe that it is hen* that the fiI>r 
are exposed to the action of poisons. Tliev found no meningitis (n aciount, f 
it. Degencintcd tiliic- could lie traced into the dorsal grin matter and aunt, 
the ganglion veil- ot the .olumn- of Clarke. The long eolumus which ascot 
the cord aUo degcncialed. 

In a siudv of more advanced ca-i-. Molt found, in addition to the lesion < 


scribed above, degenciation of the doi-al fool- and some alteration of the co 
m the spinal ganglia. The lilire- ili-lal to the ganglia were practically norm 
although at time- the -cn-orv lilue-. at the |)cripherv of a limb, showed < 
generation. Within the cord, the exogenous lilue- were diseased a- alien 
described, hut he also found degeneration in the endogenous svstem of (iIn 
This was in advanced cU'C' with maiked ataxia, lie llmiks the process sp. 
both a svstemie and a segmental election, and in this he is m agreement wit I 
number of other observers In some eases the cells of Clarke's columns w 
found diseased with seeondarx changes in the cerebellar tracts. 

Mott found optic atrophv quite frequently, and believes that bud he exa 
med the optic nerves of all the eases changes would have been found in 
per cent. The other cranial nerves, especially the tiftli with its gang!) 
have been found degenerated. 
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menl, since it is mt\ rare to meet with individuals, 
ankle jerks are noun.illy absent. The combination of loss.ojl.pt __ 
with one or more of the symptoms mentioned above, especially tyth ’ 1 
nine pains ami ptosis or Argyll Robertson pupil, is practieally'$ 

These relieves gradually decrease, and one may be lost before tfcfi «j 
disappear tii.-l in one leg. 1 . 1 ,.. v , 

These are the most common symptoms of the initial stage of fawe flit 
may persist lor wars wiihoul the development of iiieoiirilmation. Thu j»4tien 
may look well anil feel well, and be troubled only by occasional attacks o 
lightning pains or of one of the other subjective symptoms. Moebiua goc 
so far as to slate that the tv picul Argyll Robertson pupil means either tube 
or geneiat paralysis, and that paralysis of the external muscles of the cy 
developing m adults is of almost equal importance, especially if it develop 
painlesdv. 

The tune between the syphilitic infection and the occurrence- of the firs 
symptoms of locomotor ataxia varies within wide limits. About one-half th 
case- occur between the sixth and lifloenth year, but many begin even late 
than this. 

The disease mav never progress beyond Ibis stage, and when optic atroph 
develops early and leads to blindness, ataxia rarely, if ever, supervenes, but th 
mental svmptoms of patc-is not mfreqiienllv follow, a sequence which must 
be kept ill mind. There is a sort ol antagonism between the ocular symptom 
and the progress of the ataxia. Ch.iuot laid considerable stress upon this, an 
both Itejemie and Spider have 'line emphasized the point. 

Vrv.xu: Srvoi — 1 lulnr Si/n, iihnii*. -The ataxia is believed to lie due t 
a distiiibanee or loss of the alfeient impulses from the muscles, joints, an. 
deep I issues, and a dist in ha nee of l he must Ic sense itself can usually ho demon 
strated It develops gradmdlv. due of the lirst imlie.itions to the patient i 
inahdilv to get about readily in the dark or to maintain his equilibrium who 
washing his late with the eve- shut W lien the patient stands with the fei 
togelhei and the eves do-ed. he -ways and has < 1 1 Hit'll 11 v ill maintaining hi 
position ( Romlieig's svmptom). and lie mav lie quite unable to stand on on 
leg. lie does not -lait oil' piompllv at the word of command. On turnin 
quicklv he is apt lo fall, lie de-cend- si.ui- with moie dilhctillv than h 
ascends them (Ir ulnallv the eliar.ieteri'tie ataxie gad develops. Thu patient 
as a rule, walk- with a ~iul.. the eve- are diretted io I he giound, the bod 
is tlirovvn foivvard. and the legs me wide ajiait. In walking, tho leg is throw 
out violenllv, the foot is itu-etl too high ami i- brought down in a stampm 
tiianuer witli the heel lii-l. or the whole -ole comes ill contact with the groum 
t'llimatelv the patient mav he unable lo walk without the assistance of le 
canes Tin- gait i- veiy i li.uacten-l ie. and unlike tliat seen in any other di- 
ea~e The im ooidiii.M ion i- mu oulv m walking. Imt in the pei foimance o 
other movements If the patient i- asked, when til the leeiimlient posjuie. I 
touch one knee with the other fool, the 111 cgr.hint \ of i In* movement is vei 
evident. Imooidmation of the arm- i- le— lemmon, Imt ii-uallv develops i 
some giade. It mav in i.ne in-tatio'- exi-l liefore the im oordination of t!i 
legs. 1 | mav lie te-ted h\ asking the pain lit to i lo-e In- eve- amt to touch t• i 
tip of the nose or the tip of the ear with the linger, or with the aim- thru- 
out to tiring the tip- of the linger- together The ..idmatiop may eail 
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by a difficulty xxlncli the pal:*-m . xpon.-m .•> m luuinum; In- v .||,i 
^J^nr'iyng one of flit.' ordinnrx r*»niin.- ... I- .>t' .lr. "in • 

die,t>f the most features of ih,- ilui with mnk. .1 inm 

idinatia there is hut little loss ol mils, ill,ii |*.iw, i The 01 ||I ..t iht 1 1.111 .1 
|»Jtvb«iitr<.ing anti linn, the power of the lees t,-i,,l |,.\ tune; t. > t>. \ them 
j|y-Wiuninipaircd. .uul their null iltutt. cxiept towai.l the max 1 m 

Kftectied. 

KTherc is a remark. ihV uni-eul.ir iel.i\.iiimi ulu.li .nal.le tie item- ti 
^p laced in position' o| h\|teie\letis.tui „ii.l In i-t'.n mu It .ox. ••m. 
pies a market 1 hunkwaid . n i %. to the I. ; - I i .ml.. I, w h,. . ill - the . eii.hi i.u 
b’poto iiia ni\s u max he an e.n 1 \ i h|>!<> i11 
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described. They lia\c not been common in my experience. II 'mtjMigtiiil 
aLo are rare. There may bedtime spasm with d yspna a aru ^yrny In^iiiafipt ki 
In one instance at least tlie patient has died in the attack. TKera’ara;'#!# 
nasal crises, associated with sneezing fits. , ' 

The sphincters are frequently imolved. Early in the disease there, may 
be a retaillation or hesitancy in making water. Later there is retehtion, and 
cystitis may occur. Unless great care is taken the inflammation may extend 
to the kidneys. Constipation is extremely common.’ Late in the disease the 
sphincter am is weakened. The sexual power is usually lost in the ataxic stage, 

Tropliir Clianycti .—rtSkin rashes may develop in the course of the light¬ 
ning pains, such as herpes, (edema, or local sweating. Alteration in the nails 
nan oemr. A perforating ulcer may develop on the foot, usually beneath 
the gic.d toe. A perforating buccal ulcer has also been described. Onychie 
mm pio\e very troublesome. 

Aillnnimlhu'x (Chariot’s Joints).—Anatomically there are: (1) enlarge 
mcnl ol the capsule mill thickening of the synovial membranes and increnm 
in the Hinds; ( 'i ) slight, enlargement of the ends of the bones, with sliglu 
exostoses; (ii) a dull velvety appeal mice of the cartilages, with atrophy ir 
plaics (Y. 1C. Henderson). The knees are most frequently involved. The 
spine I'-alfeitcd m rare instaiues. liecurring trauma is an important elemen 
in the lausation, but trophic disturbances have a strong influence in the eti 
ologv \ sinking feature is the absence of pain. Suppuration may occur 
also spontaneous I r,let arcs. Among other tiopluc disturbances may be men 
tinned atrophy of the muscles, which is usually a late manifestation, but nun 
be Ini aimed and associated with neuiitis, In any very large collection of case 
"iii.niv instances of atrophv are found, due either to involvement of the venlra 
hoi us or to peripheral neuritis. 

Cnilmil Ni/myi/oins.-—Hemiplegia may develop at any stage of the discusi 
imue eoiiimonlv when it is well advanced. II may he due to lucmorrluigi 
solicning m consequence of di'ou-o of the vessels or to progressive cortica 
i haiiges. llcmiana'sthesi,i is sometimes present. Very rarely the hemiplegi 
is due to coarse syphilitic disease. 

Dementia painty lien fieqiienllv exists with tabes; indeed we have com 
to regaid these two diseases as simply dilTerent localizations of the same mm 
hid process. In other instances melancholia, dementia, or paranoia occur. 

I* vti via ric Srvci.—\fter persisting for an indolinite number of yeat 
the patient gradiiallv loses the power of walking and becomes bedridden ■ 
p.ii.ilv/ed In this londilion he is very likely to he carried otr by some mn 1 
i-iii lent alfectum. 'lull as pvelo-nephrilis, pneumonia, or tuberculosis. 

Tin■ ('nurse nf I hr l)isrti*e .—A patient may remain m the pre-ataxie .-ta 
foi an indefinite period; and the loss of knee-jerk and the gray atrophv ■ 
the optic nones mav he the sole indication of the true nature of the di'ca- 
In such cases incoordination i a rely develops. In a majority of ea-es ti 
progress is slow, and after six or eight years, sometimes less. the ataxia 
well developed The symptoms mav varv a good deal: Ihils the paiii'. vvlin 
mav have been exiessive at lir~t. often lessen. The di'ei~e may remain statue 
arv for veais, then exiuerhatunis meur and it make' rapid progre". On. 
sionallv the process seems to he arrested There are instances of vvliat m. 
be called acute ataxia, m which, within a ye.n oi even less, the ntioordiiiatu 
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(C) (ihNMui, r.vni.Kis.—liven though these two diseases ajg bq. B&if 
nilieil ami ol'ten associated, it is of very great practical importance to detajj- 
niine, when possible, whether the type is to be spinal or cerebral” Jo?, fiTthe 
great majority of eases, when this is established, it does not change. The 
dilhculty arises in the premonitory stage, when ocular changes and. abnor¬ 
malities of sensation and the deep relieves may lie the only symptoms. At 
this stage anv’alleration in the mental characteristics is of the utmost sig- 
Milica nee. (See (leneial l’,ire~is.) Los* of the deep relieves and liglitninj 
pains .-.peat for tain's; active iclleves. with ocular changes, especially optii 
atrophy. arc suggestive of paresis, 

( T ) Visn it.vn ciusi s and xi.i'iuuui; svmi'Toms may lend to error, and in 
middle-aged men with severe, reclining attacks of gastralgia it is always 
well to heai in mind the possibility of tabes, and to make a careful evamina- 
tion of (he eves and of the knee-jerk. 

Prognosis. —Complete recovery can not he expected, but. arrest of the 
piocess is not iiiuommoii and a marked amelioration of the symptoms is 
ficquciit. Optu-nerve atrophy, one of the most serious events in the disease, 
has this hopelul aspect -that iinooidination rarely follows and the progress 
of the spinal symptoms mav he artesied. On the other hand, mental symptoms 
are more likely to follow. The optic atiopln itself is occasionally checked. 
On the whole, the pingim-ts in tabes i- had. The expcilencc of such men as 
Weir Mitchell. Charcot, and (towers is distinctly opposed to the belief that 
locomotor atavia is ever completely uircd .Vo such ease has come under 
my personal oh-ei vat ion. 

Treatment.—To aircst the progress and to relieve, if possible, the symp¬ 
toms me the objects which the practitioner should have in view. A quiet, well- 
regulated method of life is essential. It is not well, as a Mile, for a patient to 
give up his oreupat ion so long as lie is able to keep about and perform ordinary 
work, pioudcd there is no evident mental < liange. 1 know tabetics who have 
for years conducted large businesses, and there have been several notable in¬ 
stances ill our profession n| men who have iisen to distinction in spile, of the 
existence ol this disease. Kxeesses of all soil', more particularly m bacclui 
el mine, should he imefully avoided. A mini in the pie-atavm stage should 
not many. 

Care should he taken in the diet, parln ulatlv if gastric crises have oc¬ 
curred. To secure anest of ihc disease main lemedies have been employed. 
Although syphilis plavs h an impoiiant rule in the etiology, it is univer¬ 
sally acknowledged ih.it ncilhei meuuiy nor the iodide o| pot a'sium have any¬ 
thing like the '.line mtlueuie over the tabetic lesions that they have over tin 
ordinuiy syphilitic pioiessc-.. However, when the svplnlis is comparatively 
recent, when symptoms develop vv n Inn two years of the primary infection 
the disease mav he ai tested !>v menuiv and iodide of potassium The Crein I 
authors have leeentlv spoken min h mine hopefully of the henelit of aim- 
svplnlitie treatment in eailv eii'C' of tabes, and it is well to give the patient 
the henelit of at least one llioioiigh course ol moreimal inunctions and mdidi 
of potassium. Of remedies vvlmli mav lie tried and me believed hv sum 
writers to retard the progress, the following me mnmmended. Arsenic n 
full doses, nitrate of silver in quarter-gum do'C'. Calabar beau, ergot, am 
the preparations of gold. 
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DISEASES OF THE NEliVOUS SYSTEM.* 

svmploms Hint suggest tabes. For practical purposes we are forced to Keep 
Hie distinction clearly in mind, and for this reason it seems best, at least for 
the present, to consider them separately. 

There is, however, a group of cases m which the symptoms of the two difr 
oases are associated in every combination. The name “ tabo-paralysis ” has 
been given to these cases. 

(a) General Paralysis. 

Definition. —A chronic, progressive, disease of the brain and its meninges, 
associated with psychical and motor disturbances, finally leading to dementia 
and paialvsis. 

Etiology. - As in tabes, the most important individual factor is syphilis, 
which is antecedent in both conditions nt from TO to 00 per cent of all cases. 
Males aie alTccted much more frequently than females. Tt occurs chiefly 
between the ages of thirty and fifty-tiic, although it may begin in childhood 
as the result of congenital syphilis. An overwhelming majority of the ea«w 
aiem married people, and not infrequently both husband and wife are iillectcd 
or one has paresis and the other tabes. Statistics show that it. is more commoi 
in the lower classes of society, bill in America ill general medical practice tin 
disease' is eeitamlv iimie common in I be well-to-do classes. Heredity is i 
more important factor here than in tabes, although its influence is not great 
An important piedisposing cause is “a life absorbed in ambitious project 
wiib ail its stlongest menial efl'orts. its long-sustained anxieties, deferrei 
hopes, and straining expectation " ( Mickle). The habits of life so froqiioiitl 
seen in mine business men ill oill - large cilics. and well expressed by th 
phi,ise " binning the candle at. both ends," strongly predispose to (he dlseasi 
Morbid Anatomy.—The dura is often thickened, and its inner surfai 
max show the various loinis of In pert i opine pachymeningitis. The pin 
cloudy, thickened, and adherent to the ooitov. 'flic eerebro-'piual fluid 
increased in the meningeal span's, espeeiallv ill the meshes of the pin, and 
tunes to such an extent as to le-emhle cysts. The brain is small, and weig' 
less than noimal. The eoiivoluiions are atrophied, especially ut the union 
and middle lobes. In acute eases the loam may be swollen. In penoniie. m 
o'dematous The In,mi (ortex is iisiiallv led. and. exiepl in advanced cti'i 
il mav not he aliopbied, the nliophv of I ho bemi'pheies being at the expel 
nf the white matter. The lateral ventiieles aie dilated to iompeiisate for t 
atropln of the hum. and the ependyma mav he granular. The fourth vi 
tnole is more constantly dilated, with granulations of its floor covering ! 
calamus soriptoriii', a condition seldom seen in am other alfeitioii. 

//cdo/m/iid//// there i- atrophy of the nerve lihivs. especially the tangen 
and siipra-radul, degeneration of the lteive iell~ of the cortex, and a gi 
overgrowth of the neuroglia, with the presume of numerous giant -pidei ci 
In the dilated adventitial spaces of the blood-vessels there is a gloat act in 
latum of cells- -plasma cells with a few lymplioevtos and an occasional n 
cell. In the tissue itself are found Hie curious rod-'hnped structuns. wl 
are derived from the vessel walls. Compound ginnulai impa-ilos ate : 
found near necrotic areas. There i' often a veiv great iimen-e in the -i 
blood-vessels, and various kinds of alterations of the vessel wall' have 1 
described. The improved method' of staining the iieuro-libiil' (Caj.il 
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ficlschowsky) arc lic^innine t*> them :h: upon 
thanges. 

Tlie disease prnce-s i- • J i tV ti ~i ■. ami a it < ■. i . . : a a! 
kut its intensity varm- ytvath. e\oii in adioorn • a, a 
p the fnfntal and ienir.il t "in. >1 ill a 111 - an.I t ti>- pmv 
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7 III itianv (a-t’s clianu’i - are pre-enl in Ms p.m, . 
llhero arc the t epical !ah, | a 1 chan:'"-,h , i '' 1 'I n t p 
Tiny lie ileadierali"11 ,n the pvr.unni.i! -leie .•! 
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chancer tit ! he m uneha amt ..lar 

Symptoms. I’miinni I Sijoi. II 
aeteri/eil h\ meal im m a I ate. Tj ha I 

in them-elre- hat imi",ri.,ftS a 1 . .. 11 
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delirium, as it is called, is, however, not characteristic, as was : 
posed;' of paralytic dementia. Besides, it does not always occur, but 
stead there may lie marked melancholia or hypochondriasis, or, in. < 
stances, alternate attacks of delirium and depression. 

The facies has a peculiar stolidity, and in speaking there is ffiarijedlja 
lousncss of the 1 ips and facial muscles. The tongue is also tremulous, and 
he protruded with difficulty. The speech is slow, interrupfSC and blao#A 
Writing becomes difficult on account of unsteadiness of the hand. letters 
syllables, and words may be omitted. The subject matter of the patienf 
letters gives valuable indications of the mental condition. In many instanceo 
the pupils arc unequal, irregular, sluggish, sometimes large. Important 
symptoms in this stage are apoplectiform seizures and paralysis. There may 
be slight syncopal attacks in which the patient turns pale and may fall. Some 
of these are )irlil mal. In the true apoplectiform seizure the patient falls sud¬ 
denly. becomes unconscious, the limbs are relaxed, the face is flushed, the 
breathing stertorous, the temperature increased, and death may occur. Epi¬ 
leptic seizures are more common than the apoplectiform. There may lie 
a definite aura. The attack usually begins on one side and may not spread. 
There nisiV be twitching* either in the facial or brachial muscles. Typical 
Jacksonian epilepsy may occur. In a case which died recently under my 
care, these seizures were among the early symptoms and the disease was 
regarded as cerebral syphilis. Iteeiirring attacks of aphasia are not un¬ 
common. and paralysis, either monoplegic or hemiplegic, may follow these 
epileptic seizures, or may come on with great suddenness and be transient. 
In this stage the gait, becomes impaired, the patient trips readily, has diffi-.. 
cultv in going up or down stairs, and the walk may be spastic or occa¬ 
sionally tabetic. This paresis may be progressive. The deep reflexes are 
iisiiallv increased, hut may be lost. Bladder or rectal symptoms gradually 
develop. The patient becomes helpless, hi*dridden, and completely demented, 
and unless care is taken niav sulfer from bedsores. Death occurs from exhaus¬ 
tion or from some inleicurrent alfeetion. The spinal-cord features of dementia 
paralvtica may come on with or precede the mental troubles. There are eases 
in which one is in doubt for a tune whether the symptoms indicate tabes or 
dementia paralytica, and it is well to bear in mind that every feature of pre- 
alaxic talios may exist in the early stage of general paresis. 


( h ) Tithn-inruliixif. 

Emphasis has been laid on the probable identity of the processes underlyin' 
tabes and dementia paralvtica. the spinal cord in the first case receiving th 
full force of the attack, and the brain in the second. It lias been thought ilia 
stress is the factor which determines the location of the process, and that me 
whose occupations require much bodily exercise would be apt to have tube 
while those who-e activities are largely mental would suffer from pared 
Fsually when the cord symptoms are pronounced the svmptoms from the lira 
remain in abeyance, anil the rever-e is also true. There are exceptions 
this, and cases of well marked tabes may later show the typical symptoi 
naresis, but even then the ataxia, if it is not of too high a grade, oft 


It 
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lOptic atrophy, when it occurs in the pro ataxic Mafic ” 1 ' ml,,-. mindly indi 
fe tiiat the ataxia will never lie pronounced. 1 ml iml'ortnn.ii• !v n i» ire 


I e tHat the ataxia will never lie promnuieed. 1ml unfurl imat, ! \ n i» Ire 
Illy follotred by the oeeurrenee of menial symptoms. Moll believe- llial 

it 50 p er cent of liis asylum eases of I aim pa rah - U hail ha.I ... "pi a 

Mjfy. Its oeeurrenee IS therefore of grave -lynila ala e. I he in. ulal -v nip 
p may l>0 delayed for many years. 

The symptom nniiph.r of laho-paralv-is is ma.le up ol a . miiUm m nm " 
symptoms of the two eomlilions, ami varie-pr. ai!v. Il nun he-m a - i.ihe 
1 lightning pains, hlaihler symptoms. Argyll h’oherl on pup:!, lo ol 11 1 * 
1 reflexes, ele.^to have ilie menial -vmplmii- a» !.!<■! hilm ; or. mi I he oihei 
jt^riil.. cord symptoms may imm- on alley the paiielil lia - h.nvn main. 

ftj^i'ilal changes, In a mimher of ea.-e- ihe -v mplmn- an . . d" in i • 

COhihine.1 that the name taho paralv-h i- al >>m e apple able. \h cut no- 
jerks, ocular palsies, or pupillary sy Iiiptoui - may pre.ede I he luealulow ii be 
many years. 1ml nolle of them have so pruyo a : mui fa am in pmai'i l" lb. 
menial stale as has optie atrophy. Ollier Up. - ..I ahniat.*41 non U'lernip 
the-course of lal.es, ami tin mi-lake mu-1 mu he ma.le ..I u -.m.Iiu- ih.-n 

all ns genera! paralysis. |„ -u.-'h in.Manees the . I may he,,,,;, . i.-ai am 

remain so In 1 lie etui. 

Diagnosis. The recognition Ol gom-ral paiah i in 11.*■ -inn I lap.' i 
extremely dillieidl. as il is oll.-ii impos-d.l, I,. .. 'lie 1 ha 1 im- ! Ip all- rs 
tion ill conduct i- anything more than one ..I lb-- nu....l m pha 1 n. win. 
most men are al limes -ulm-i. 'Ihe l.ill.m ur- 'l'-eripiion lo I ' ’I ' '"i ' ■" 

ail mi nil >le presentation of the diagnostic ehaia.-n-i- of the .-ally lape ol lb 

disease: “ If should armt-e -u pa am if. I'm in lam ■ a .. he.ililo mai 

in or near the ..f life, di Im.-llv not th- ' m-nmi-.' m uuUi.-. m m ■ 

rasthonie Ivpe. -la.w.- some !.. - "I m 1 en —t min al ...11 *u ' [ 11 p-‘ 111 1 1 ba u- 

ollmi.lilie to them: if lie lie,mile- Vanilr'h al. ell! mind. .1, led!, . twill 


[i*• hini'f! f in 


attending to tlu-m: il lx* m.- \:»r\iu:/!y ... •. mo.. 

ferellt, tieplipent, apathetic, ilii-om idm ste. ami. a'lhoiiph aoh lo I"!be,.. I 
routine duties, hi- alultly l- lake up n.-vv v.oii i . O" mallei foot I'"!' 

diminished : if lie ran h- w-ll I.Old nan. la! ail.. and .. 

conception, pereeplfon. ietl<-,-l ant;, jmlgita-lyt.; I dm, ■ . an an,--.mud la-I. . 
initiative, and if ev-riimi :uu unwmil. d .. -"ei pig. a al l.n ipia-: i i ll 

emot ions are int.'ii- ' a d and ea -: 1 v el ia up.-. • u a.1 "a.I . 11. mi t -Pi 

causes; if the -.-Mini in-liliH u nm r.-a-m.,!■! emim.'ad : bid,, ' nm 1" nm 
are even slightly blunt, d: ; f ib. p.-r-.m in .pa ' mu veil, ., p;.„ 

apathy his own's,t- of imlem; me and irniai. dm and Ua n ".a a 

and especially if at ..- he bun-,-!! in III- i- a- liphl and -mb!, id . la: 

Spain to do so; if any pinpl'Hi,- of e.-relnsl va o nclm d: "nn.uice a 
not iced, however vapue or vallaba . 

'I'hero are eases of ear,-1,nil -yphili- which . !.!v •iinulai. •hoe oils par 

Ivliea. The mode of on-d i- imporlanl. pari a ularlv w- ! s’is Mi. mi 

toms are usually early in ;di:!i-. Tin- alVc-tyt* "I tla- .. -md toiip 

is not present. Kpih-ptie seizure an- more eonuno" am! mu., ■ 

cortical or daeksonian ui aba r;a na". I la: e . pan - ■ 1 1 1 '' 1 ' ’ U 

sTmploms of general pare-!- . ta.i eommmi n ' o.'iia-el im, will, ''a- dev, 'o 

ua-nt of pnmmats or delinite pumuiatoii- meinuz e -. ’ h> e - '' n I 

hand, instances of par.-is folb.v mp closely upon tla- .. 

. ..4 . • .,,,.1. ili,.!,. ip.iv In* i h 11hill' H"»r<* ;i ;irWrr 


iiioImi i! ; hi 11*.111» 


hand, instances of pare-is u 
Post mortem in such ea-,- 11u- 


nothinp u" 
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h Iciohs !iinl‘ diffuse ineningo-enccphalitia, which may present nothing dys-fl 
(unlive, Imt the lesions, nevertheless, may he caused by the syphilitic virtsflif 
Cases also occur tn which typical syphilitic lesions are combined with the ojtli-j 
miry lesions of dementia paralytica. There are certain forms of lead enoffph-l 
alopalhv which resemble general paresis, and, considering the association on 
pluinbisin wilh arterio-sclerosis, it is not unlikely that the anatomical sab-1 
siialum of (lie disease may result from this poison. Tumor may sometimeSj 
simulate progressive paresis, but in the former the signs of general increase 
of the intracranial pressure are usually present. The Wassermann reaction 
(see S\philis) is present in n majority of eases. 

t'ljluilingiioUvi.— -The study of the cellular elements suspended in the cere-! 
bro-'piiial iluid, first instituted by Widal and Havant (1900) in cases of de- \ 
mentis paralytica, has tome to be an important diagnostic measure, particu- | 
In 1 1\ m tabes and paiesis. In both of these alTectionsjsjiinal lymphocytosis is . 
tin' rule ami is usually associated with a marked albumin reaction—the nor¬ 
mal fluid containing no albumin, or at most minute traces, and',.a negligible r 
number of formed elements. It is simply the expression of a subacute or ! 
chronic inllamimilon process, just as polymorphonuclear leukocytosis is char- ( 
acterislic of an acute process. It is, however, tirst and foremast the syplv.'~*-; 
triad- tabes, paresis, and eerebro-spinal lues—which is suggested by lyiii^'' 0 
evtosis in the spinal Haul. Positive reactions, cy I ((logical and chemical,'?/® 
among the earliest somatic svmploms. and may therefore clear up obscure 
vases of talics and paresis, just al the time when diagnosis is most difficult. 

Prognosis.— The disease rarely ends in recovery. As a rule the progress 
is slowly downward and the else terminates in a few years, although it is 
occasional!' prolonged ten or fifteen years. 

Treatment.—The only hope of permanent relief is in the cases following 
syphilis, which should he placed upon large doses ml iodide of potassium, and 
given a mercurial course. Careful nursing and the orderly life of an asylum 
are the onlv measures mvessmy in a great majority of the eases. For sleep¬ 
lessness and the epileptic seizures bromide* may he used. Prolonged remis¬ 
sions, which are not uncommon, are often erroneously attributed to the action 
of remedies. Active treatment in the early stage by wet-packs, cold to the 
head, and systematic massage have been followed by temporary improvement 

Haliers Zoster 

(Emin: And? Ihnnorrhnjir hi/lawmation of the Dorsal Hoot Ganglia). 

Zoster i- an acute specific disease of the nervous system with a looalizatio 
in the ganglia of the posterior roots (Head and Campbell). There are hivmol 
rhages and mllammatory foci, vv ith destine!mu of certain of the ganglion cell 
leading to degeneration of their u\is-cyUnder processes. W. T. Howard li. 
show ii. even in the herpes fac ialis such as accompanies pneumonia, that luemo 
rhagn lesions akm to those of true /.osier are demonstrable ill the Ca-seria 
ganglion. The two conditions, however, are etiologically cpnte distinct. 

Clnuiffard reports cases which indicate an extension of the process fro 
the posterior ganglia to Hu 1 neighboring meninges. There mav be pains dov 
the spine, girdle pains, and exaggerated knee jerks with marked lymphocytes 
llcii.es uurieuljris is associated with lesions in the otic ganglion (Ham- 
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M), and this form nniv lie i out pin all il w ilh .I 1 1 an-ient fat ,al pai alipi- at 
ietitncs with sc\ere auditor! sini]>ti>in- 

In zoster there is often ti prodromal pcimd. in w 111 < It the pit a nt feel- 1 
1 pain.^and the ra-li conics out on the tilth! m Imuth 1I.1 \ 'I In ihui.nle 
C outcrop of M’-ltle- lia- ,1 sepmelilal ilt-t 111 >u I lull, mie .n n.m, nf t' 
OUUIlg skin-field- liemg alftvted. alltnt-1 miattulili 11 r 1111 << 1. 1.1 inn ale 
B body. With mmliiment "f iciiii.il. 1111111 >a 1 .n -a. nil eaneha the /mi 
girdle ft>rm of the M'-imlar mitt ii.p, limn wln.li the .Ii-.-.i-f ",.5 it nan 
nnturalh lo-t on lllg lit the dl-tm'lmn III till’ kill In 111- limn tin 'hm 


Of the limit-. It 1- piv-cnt in it- Hptial Imm mil\ win 11 tin tlnn.nn •■aiiel 
Itre-ftlfwleil. The erupt lull I- iini-t aluilnlalit ill pah lie <mn p.unliu • In t 
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HL DISEASES OF THE EFFERENT OR MOTOR TRAC 

\ Hi' \\ IIHI.I-. I l; \t 'I 
] I’tiot.ui s-n 1 (Cl MUM 1 Mi 1 1 1 m: \iliofifi 
(Poliomylilis Anh rinr < lii’Hi n.i 1 ///;/.,//../»/. /. / ./■/. , . •• . I’lmin - 

liii.lnii I’linihi-i 1 

Definition.- \ ilt-ea-e t h 11 .n h 1 i/'''l It' a I V mi • ih ■■ in ■ it urn nf t In m.. 

tract. The ulmh tt.nl I- n-ii.illi im 1 il\eiI Imt at linn the ... 

limited to the loilei -1 pun III \--ni i.ilcil -a. 111 1 1 i |• ’ i ■ -im • • t i• ■ |' •. 
the lit It s( le-. 11 il n 1 1 in 1 1 with tin u 1 1 n h - - pa In 1 i 1 n 1 1 1 l . ^ I III** a l! < • t in 
as a rule de-i 11! a • I a t'.i 1 1 I n n in; t m'l i In i ini ' 1 1 .1 1 1 e* it \ nit I *i 1 * * i *■ 

muscular at i "pin “! - nnia! ni u 1 ij ( n i a in . ■ el 1 “i . 1 11 iat* i a! ■< I* i n i uni 

pl'ngres-iio lnilli.il p.ua'i-i- \ -h'W at T i ipti. h - ■. 1 1 1 ■ * ' 1 1 tin nnitni leinmti 
the allatolUJl al ll.t-l-. a lul t h' dl'U-el nlu nl tin W 1 1 ‘ 1 1 «• luotnl path llivni.i 

ill mail! ease-, the mi tu al. tnilnat. ami puia! i > n; n Tin n m.i, ■ ’in 
in il.-i ul;i r atiopln with lilth "I l" 1 -pa-m m pm " i\e wa Imp i' 1 iii.u 
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For ( ou\enieiu e, 1 in 11 *.i r lia 1 .1 1 >' s 1 - will In ' mi ’Int'd -* [». 11 .* I' Iand 1 I 

here take up together /um/n->o . niH-iil'ir • ihn/,hi/ and <i m //•.//-./*// u I'll, 
Si li'rifi*. 

The ilt-ea-e i- known a- tin- \rnll-l»Uilietmc t.pe of pi op I e - - |\ e mu set 
atrophy mnl a= CiuieilhleT' jial-j. aftei the 1 n neh ph.-n'ati- who early 




902 


DISEASES OF THE NERVOUS SYSTEMi- ' 

scribcjl it. Luys and Lockhart Clarke first demonstrated that the cells <,'! tip 
ventral horns of the spinal cord were diseased. Charcot separated two tJJMb* 
one with simple wasting of the muscles, due, ho believed, 
confined to the ventral horns (and to this he restricted the name gro$pes|»e 
muscular alrophv—type, Arau-Dueliennc) ;.the other, in which i&ere-WMtega** 
tic paralysis of the muscles followed by atrophy. As the anatomical basis for 
this lie assumed a primary degeneration of the pyramidal tracts and a second¬ 
ary atrophy of the ventral horns. To this he gave the name of amyotrophic 
lateral sclerosis. There is but little ovidence, however, to show that any such 
sharp distinction ean be made between these two diseases, and Leyden and 
Cowers regard them as identical. 

Etiology.— The cause of the disease is unknown. It is more frequent in 
males (Iran in females. It allects adults, developing after the thirtieth year, 
though occasionally vomigcr persons are attacked. A large majority of all 
ca.sc.-Tor progre-sive muscular atrophy under twenty-five years of age belong 
to (he dystrophies. Cold, wet, exposure, fright, and mental worries are men¬ 
tioned a- possible causes. Erb has lately called attention to certain cases fol¬ 
lowing injury. Hereditary influences are present in certain eases. The rare 
form "winch occurs in infancy usually afTccts several members of the same 
family. Hereditary and family influences, however, play but a small part in 
llu* eiiologv or Ibis disease, and in this it is in contrast to progressive neural 
limsciihirTiirophy and the dystrophies. Vet, in the Farr family, which L 
recorded some years ago, in which thirteen members were affected in two gen¬ 
erations. with flic exception of two, the eases occurred or proved fatal above 
Hie age of forty, and Hie late onset speaks rather for a central affection. The 
soaslic form may develop laic in life—after seventy—as a senile change. 

Morbid Anatomy.— 1 The essential anatomical change is a slow degenera- 
ti,, n of (lie motor path, involving particularly the lower motor neurones. 
The upper neurones arc also involved, either lirst, simultaneously, or at a 
later period. Associated with the degeneration in the cells of the ventral 
horns there is a degenerative atrophy of the muscles. The following arc the 
important anatomical changes: (») The gray matter of the cord shows the 
most marked alteration. The huge ganglion cells id the ventral horns are 
atrophied, or, in places, have enlirelv disappeared, the neuroglia is increased, 
and the meduHated fibres are much decreased. The fibres of the ventral 
nerve-roots passing through the white matter are wasted, (b) The ventral 
roots outside of Hie cord arc also atrophied, (c) The muscles which an* 
affected show degeneiative atrophv. and the inter-muscular branches of tlm 
motor nerves arc degenerated, (d) The degeneration of the gray matter '- 
rarely confined to the cord, but extends In the medulla, where the nuclei of 
the motor cerebral nerves are found exten-ivelv wasted. (<■) In a majority oi 
all the eases there is sclerosis in the vcntro-lateral white tracts, the latoi.il 
pyramidal tracts particularly are diseased, but the degeneration is not confined 
In these tracts, and extends into the vcntro-lateral ground bundles. The dirnt 
cerebellar and the ventro-lnteral ascending fraets are spared. The degenera¬ 
tion in the pyramidal tracts extends toward the brain to different levels, and 
in several eases has been traced to the motor cortex, the cells of vvhuh havi 
been found degenerated. In the medulla the medial longitudinal f.i'eiculu- 
' ’’ — 1 'h In those eases in which no sclerosis has beer 
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■y'found in the pyramidal trad.' there has hivn a sclem'i- <>i tin- xonln> lalei 
: ground bundle (short I rads). 

Symptoms.—i'Irregular pains max pin ode ihe onset of iIn- xx.i'tmg, .11 
-cases may lie treated for diromc ilu'iimaii'm Tim hand' aie u-uall\ lit 
affected, land there i' dillieully in perfoi mmg I u .1 n- n 1.11111 Ml I a 1 inn- Tl 
muscles of the hall of the llmmh xx.l'to oailx. llun tin mleni--ei and Ini 

bticales, leaving IlliUhed depressions liolxxeen ill!.I.n.npal lioin- I llmialr 

the contraction of the ||e\or and extoii'iir uui'ih' and 1 In oxiiemo at 1 < 1;<I 
of the thumb musehs, the iiitereso.i, and 1 11 in In it ale' pinilmo-. the 1 Ian hai 
—main ill i/nlfr of Dnellenne Tin 1 llevo'ol the Ion aim .lie 11 u.nlx mxoln 
before the extensors. In the shoiililfi-gndle tin- deltoid 1- III-I all'.till, 
may XX’ll.'te exell licfore the Olhei inil'i'le' ol the ii|i|iei ■ \ 1 1 < in 1 1 \ din lull 

niu.sdes are gradually atl.nkod, the 111>|>• ■■ pail ol tin- h.i|« m loin: n man 

Unaffected. Oxx 1110 |o the fivhlolle" of the mini |c- x\ lin h i ■ | ■ | >< .1 1 il.lln In. 

tends to fall fonxard The plalX'ina mxonlc- i' iinallulid and olion h\|n 

trophies. The amt'and Ihetiiink mii'ele' max he mm h at 1.>|d.i. .I In Ion 1! 

legs are uttai led. Tile l.ne mil'eles .11 e al l.n lo d lale I 11 1111.1 1 • I \ I In inli 

costal and ahdominal nni'de' max he ni'olnd ihe \\. 1 -111 ■ ■ jinn.id- io . 

extreme grade, and the patient max lie ,t< 111.1ltx “'kin and l.oin and. .1 

“ lixiing skeleton'." the i a-i ' an not .11 in ' mu 1 inn and " id 

n 

shows." , llefnimille' and 1 mil 1 ai 1 1111— n -nil. uni lonlo-i- 1 alnco I alwa 
present. A eui uni'txx ill lung of the mil-i lo I Ida dial loll I I a m'niiHi xm 
torn, and may on nr in nm-ile' xxlmh aie not u 1 all.nlo'd li 1 a mo 
important '\mplom, Imt 1 mil. a' xx.i' honieil. -111■ ■ I a 'h.nnnii 1 
feature of the di'oa-e. The iinlahilil) id lie inu-ih- is imna id Si 11 
tiQn is UIl I ill p.l 11 < -d. hut tin- I >.1 1 II Til max 1 > • 11 .1 da 11 ■ ol niimline and toldin 
of the atrected liinh-. 'Idle galxamt and laiadu 111 1 1 a I *1 1 1 1 \ of tin 11111 il 
progrossixely dimini'he' and max heionn ' .Mini, tin- yalxaitn |o 1 1 tin/ I 
the longer tline In 1.1-1- nt i.ipid xia-twig and pualx-i tin nailnni ol 1 
general ion max I" ol.iained dho e\i ilalnlitx ol iho mixi linid, m.i, | i»'i 
after the mii'ele' luxe ira-ed lo 10-poml d In h*. ol poxxi 1 1- ii u.dlx pi 
portionate lo the xxa-ting 

Tile fo 1 ego 1 ny r ill -I 1 l|itlull applies to the gmup ol iao- in xxlindi I 
atrophy and pill a lx -I- me llai I id ill nil u a- < n.xx ■ i - tali' 11 III ol 11 " I i .1 
those xxhull (dianoi ■]• -t 11U' .1 anixntiophn 1 . 0 . ml n I010-1-, -pa In pain 
sis precedes the xxa-ling I In- limit atiopln 1 11 ~ 1 inxolx. lln 1 aim .1 
then the leg'. The ro'h \o- an gioatlx linn a ul II 1- nm ol the line " 
ditions in xxlllell 11 J.I'X ilonii-m.n he ohlained d In- Iim-I IX pn al 1 • mil 1 1 ion 
spH'tic paraplegia max In piodmed. On -tailin' lo xxalh. tin painnl .o 
glued to the ground and inalo - imdlei Inal all. lent lo III! lln lo. ihoii f. 
or ti ve short ipl iek -I op- III * 1 t.ll.i ‘11 oil lln* IO. •- >x 1 1 h the I n .d . 11 11 oxx 1 1 I ol x\ a i 

and finally he stall'nlf -onn 1 .. xx nh gnut Mpnlilv .. of lln palm 

can xvalk up and down 'tan- I" tt»*i Ilian on tin 1 *' el I in .xa-luej 1- in*, 
so extreme as ill tin* alotin lo'in and tin lo-- •.I poxxi r max ho out of p 
portion to it. The -phmetni- ai" unallicteil • mil po\x> 1 max In' lost rm 
Oases are met with xxlneh lone-pond .miiial" x to Ihe 1hnn.1l pullin' gi\ 
by Charcot of ainxotroplne lat. m! -d-io-i-. d m - aie noi nrx .nmmon. a 
it is nnieli more 11-ual to lux.- a eomhination of the txxo lxp. -. A Ihici 
atrophic j^iralvsis with inc-rea-ml n llexe» 1- often met xx it h I Im-e dilTercn 
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depend upon the relative extent of the involvement of the upper and lower 
motor 'segments and the time of the involvement of each. The condition may 
be unilateral. 

As the degeneration extends upward an important change takes place from 
the development of bulbar symptoms, which may, however, precede the spinal 
manifestations. The lips, tongue, face, pharynx, and larynx may be involved. 
The lips may 'lie affected and articulation impaired for years before serious 
symptoms occur. In the final stage there may be tremor, the memory fails, 
and a condition of dementia may develop. 

(lowers gives the following useful classification of the varieties of this 
affection: (I) \tonic atrophy. Incoming extreme; (2) muscular weakness 
with spasm. Imt without, wasting or with only slight wasting; and (3) atonic 
alropln, raidy extreme in degree, with exaggeration of the relieves. These 
conditions may “coexist in every degree and combination—between universal 
atonic atrophy on the one hand and universal spastic paralysis without wast¬ 
ing on the other.” 

Diagnosis. —Progressive (central) muscular atrophy begins, as a rule, in 
aditll life, without hereditary or family influences (the early infantile form 
being mi exception), and usually ulfeels first the muscles of the thumb, and 
gradually involves the mtorossei and linuhricalos. Fibrillary contractions are 
common, electrical changes ncuir, and the deep reflexes are usually increased. 
These characteristics aie usually siillieient to distinguish it from the other 
forms of muscular wasting. 

1 !n syringo-myelia the symptoms may lie very similar (o those in the spastic 
form of miisiiilar atrophy. The sensory disturbances in the former disease, 
as a nile, make the diagnosis clear, Imt when these are absent or but little 
developed it may he very dillicult or even impossible to distinguish the diseases. 

Treatment.—The disease is immable. 1 have never seen the slightest 
benefit limn drugs nr electricity. The downward progress is slow hut cer¬ 
tain, though in a few eases a temporary arrest may take place. With a history 
of syphilis, mercury and iodide of potassium may he tried, and (lowers recom¬ 
mends courses of arsenic am) the hypodermic injection of strychnine. Prob¬ 
ably the most useful means is systematic massage, particularly in the spastic 
eases. 

Itidlmr Parahini * ((ihiMo-lalrio-laryngeal Farulym). 

When (he disease atfeets the motor nuclei of the medulla first or enrly. it 
is called bulbar paialy-i'. hut it has practically no independent existence, a- 
the spinal cord is sooner or later involved. 

Symptoms.— The disease usually begins with slight defect in the speech, 
and the patient has dilliculti in pronouncing the dentals and lingual'. The 
paralysis starts in the tongue, and the superior lingual muscle graduallv be¬ 
comes atrophied, and finally the mucous membrane is thrown into transverse 
folds. In flu' process of wasting the fibrillary tremors arc seen. Owing to 
tins loss of power in the tongue, the food is with ditliculty pushed hack into 
the pharynx. The saliva also mav he increased, and is apt to aeemnulati 
in the mouth. When the lips become involved the patient can neither whi'th 
nor pronounce the labial consonants. The mouth looks large, the lips art 
' —.i 4Wi> is constant drooling. The food is masticated with difli 
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the atrophic muscles, but also in muscles and nerves wta^n w* wppj&totly 
normal. ' *’ ,^jV. -' 

This form of muscular atrophy seems to stand between the Cfcitntk form 
and the muscular dystrophies. Occurring in families and i te glfllririg . fe early 
life, it resembles the latter, but it is more like the former^ •thli-fflaaHary 
contractions ,and muscular twitchings are common, that the small muscles of 
the hand are apt to be involved, and that electrical changes are present. In 
the prominence of sensory symptoms it differs from both,.yIn of ampir«i 
double club-foot this disease should be suspected. 

3. The Muscular Dystrophies 
(Dystrophia muscularis progressiva, Erb). ■ 

Definition.—Muscular wasting, with or without an initial hypertrophy, 
beginning in various groups of muscles, usually progressive in character, and 
dependent on primary changes in the muscles themselves. 1 A marked hered 
itary disposition is met. with in the disease. 

Etiology.—Mo etiological factors of any moment are known other thai 
heredity. The influence may show itself by true heredity—the disease occur 
ring in two or more generations—or several members of the same generatio; 
may be affected, showing a family tendency. Many members of the sam 
family may be attacked through several generations. Males, as a rule, ar 
more frequently affected than females. The disease is usually transmittc 
through the mother, though she may not herself be affected. As many as 2 
or 30 cases have been described in five generations. In Erb’s cases 44 per eei 
showed no heredity. The disease usually sets in before puberty, but may I 
as lute as the twentieth or twenty-fifth year, or in some instances cv< 
later. 

Symptoms.—The first symptom noticed is, as a rule, clumsiness in t 
movements of the child, and on examination certain muscles or groups 
muscles seem to be enlarged, particularly those of the calves. The extern* 
of the leg, the glutei, the lumbar muscles, the deltoid, triceps and ml' 
spinal us. are the next most frequently involved, and may stand out w 
great prominence. The muscles of the neck, face, and forearm rarely still 
Sometimes only a portion of a muscle is involved. With this hypertrophy 
some muscles there is wasting of others, particularly the lower portion 
the pectorals and the lutissimus dorsi. The attitude when standing is ' 
characteristic. The legs are far apart, the shoulders thrown back, the s) 
is greatly curved, and the. abdomen protrudes. The gait is waddling 
awkward. Ln getting up from the floor the position assumed, so well km 
now through (towers' figures, is pathognomonic. The patient first 1* 
over in the all-fours position and raises the trunk with his arm-: 
hands are then tinned along the ground until the knees arc reached: i 
with one hand upon a knee ho lifts himself up, grasps the other knee, 
gradually pushes himself into the erect posture, as it has been expressed 
climbing up his legs. The striking contrast between the feebleness of 
child and the powerful-looking pseudo-hypertrophic muscles is \erv chara 
istic. The enlarged muscles may. however, be rolutiielv very strong. 

■ 1, s , ' !, so is stow, but nrogressixe. Wasting proceed- 
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Jnceipf the enlarged condition of tin* muscles dis.ippe.it \i tlu- 
d distortio ns and contractions are lommnn. 

BUsdesof the shoulder-girdle are neatly always a lb vied ■ .11U in tlu- 
during a symptom upon which Erb lav s great -ire— With the 
the arms, when one endeavors to iifi ilic palicnl. the shoulders 
„ c=ir to the level of the ears, and one get 1 - the impression as though the 
liilawflfreslipping through. These "loose shotildeis" aie \ci\ i lui.a ii i 
. 'iSie abnormal mobility of the shoulder-blades gi\c< 1 In-in .1 winged 
ppearance, and makes thosmus seem much longer than usual when ihe\ are 
. out. 

_ The patients complain of no sensorv symptoms. The atiophie mu¬ 
scles do.not show the reaction of degeneration except in evtiemeh rale ill 
stances. 


Clinical Ponna— A numher of illirerellt type* have Iteeii described, depend¬ 
ing upon the BgC at the Ollsel. the muscles lirsl nHVeli-d. the m.urrelice of 
hypertrophy, the prominence of heredity, etc. Hut Krb Ini* shown that there 
is no sharp division between these dilTcrciit forms, and classes them all under 
the name of ihislrujihia tuiisi iilnri* prugrrs miu. b‘or eonveineiiee of descrip¬ 
tion he subdivides the disease into two large gmup*: 

I. Those eases which incur ill c I old hood. 

II. The eases occurring in youth and adult life. 

The first division is subdivided into ( 1 ) tin- hvpcrlropliu and the 
atrophic form. 

Under the In peril opine foim. which i' the p-i ado hvpeilrnplm in 11 -< 11 l.ir 
paralysis of authors, he thinks it is useful todi immitsh between the ia-e. in 

which (a) the enlarged iiui'iles have iindeig. lipum.iUisis 1 <■. p-eudo 

hypertrophy—from those (/<> in which theic i~ ., ic.d Inpciimpliv 

The atrophic form al-o includes j« ( , sills In- 1 - I-1) Tim ■ • ui-e- in which 
the muscles of the fn< e are involved eailv: tin 1 m lespniiil- in tIn- mlanlile 
form of Duehenne--the Eandou/v-|)e|emic tv pi. ( b ) ’I lm-e hi ■- in vvlneli 
the face is not involved. 

I. Dystrophin imi'i i<lnrt\ mui nifniiliim. 

1 . Il v perl lupine form 

(il) \\ nil pseudo liv pel 1 lupin 

(ll) With leal ItV pel ItnpIlV. 

2 . Atropine lorm 

(«) With piimaiv iiivolvemeuf of the face (infantile form of 
I tin holme | 

(b) Without involvement of the fan 

II. Dystrophia imm alnii* wen jimmim wl iiiliillnruni ( Erb'- 

jnvenile form). 

Morbid Anatomy,— \i muling to Erb. tin d 1 -< a-<■ mn-i- 1 - m a ili.ue/e in 
the muscles themselves. \l lii-t tin- nni'ele tiln• - hvpi-itiophv and bemme 
round; the nuclei Ilieiea-e, and the musclc-liloi - mav homme li--u 1 • <I At 
tho same time there i- a slight imria-i' in tin- mum 1 live ti--ne Sooiut or 
later the mtisclmfibres begin to iitiophv. and 1 1 inn let Is mine gnallv in¬ 
creased. Vacuole'ainl (i"Ure-app' u and tin Him' linnllv Is mine mmpletelv 
atrophic, the connective tissue l» mining inurkotlv meiea-ed bat may Is; 
deposited in the connective ti-siie to ,-m h an extent a- to (aii-s; hypertrophic 



908 


DISEASES OF THE NERVOUS SYSTEM. 


lipomatosis—pseudo-hypertrophy. Tlie different stages of these changes may 
he found in a single muscle at the same time. f 

The nervous system has very generally been found to be without demon 
st ruble lesions, but in certain cases changes in the cells of the ventral hor' 
have been described. ’ ' 

Diagnosis, —The muscular dystrophies can usually be distinguished read?" 
from the oilier forms of muscular atrophy. ‘ ' 

(ii) In |he cerebral atrophy loss of power usually precedes the atrophy 
winch is either of a moiioplegic or hemiplegic type. 

(//) lwmu ]irogressive (central) muscular atrophy the distinctions art 
plainly marked. This form begins in the small muscles of (lie hand, a situn 
turn rarely, if ever, affected by the dystrophies, which involve first, those o 
the calves, the trunk, the face, or the shoulder-girdle. In the central atrophy 
the read ion of degeneral ion is present and fibrillary twitchings occur in boll 
the atrophied and lion-atrophied muscles. In many cases, in addition to tlx 
wasting in tli(‘ arms, there is a spastic condition in the legs and increase in th< 
reflexes. The central atrophies come on late in life; the dystrophies develop 
as a rule, early, bi the progressive muscular dystrophies heredity plays ai 
important mlr. which in the central form is rpiite subsidiary. In the ran 
cases of early infantile spinal muscular atrophy occurring in families tin 
svmploins are so characteristic of a central disease that the diagnosis present: 
no difficultv. 

(i) In the neurilie muscular atrophies, whether due to lead or to trauma 
the general characters and the mode of onset arc distinctive. In the case- 
of multiple neuritis seen for the lirst time at a period when the wastin' 
is marked there is often difficulty, but the absence of family history and tin 
distribution are important features. Moreover, the paralysis is out of proper 
turn to the atiophy. Sensory symptoms may be present, and in the cases n 
which the legs are cluellv involved there is usually the slepimge gait so chai 
acteiistic of peripheral neuritis. 

(</) Progressive neural muscular atrophy. Here heredity is also a facto: 
and the disease 11-11.1!Iv begins m early life, but the distribution of utropliv 
and paralysis, vvlmli in tills affection is at lirst conlined to the periphery o 
the extremities, helps to distinguish it from the dystrophies; while the oeem 
renee of sensory symptoms, fibrillary contractions, and the marked decrease 11 
the electrical excitability usually make the distinction clear. 

'Die outlook 111 the primary muscular dystrophies is bad. The wastin. 
progiesses uniformlv. uninfluenced by treatment. Krb holds that by eleetricit’ 
and massage the progress is occasionally arrested. The general health shout 
be carefully looked alter, modern! ■exercise allowed, frictions with oil apple 
to the mii'iles, and when the patient becomes bedfast, as is inevitable soonc 
or later, care should lie taken to p went contractures in awkward |Kisition-. 

The three forms of progressive muscular wasting—progressive (central I 
muscular atrophv. progressive neural muscular atrophv. and the musculai 
dystrophies—have been considered as distinct diseases, but certain recen 
writings make it probable that ti e distinction may not be so sharp as «■ 
believe. Pertain eases occur which seem not to belong to nnv one of tin 
forms 1 ml to stand between them. The changes in the muscles which wen 
thought to lie characteristic of the dystrophies have been found in the othei 
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pi The central form occurs as a family di-ease in infum r..)n< 1 ilu- nejnm- 
lem has bwn found diseased in the dr-implue-. 

"Ijie whole question is in a chaotic state, and it i' at pit sent l.eiter i. 

1 the old division'. K\en if it should tain out to he tine, a Siiumpcll 
jta, that all the forms de|iend ii|>on a eonueiut.il leiidem \ ol 1 1o motor 
; to degenerate, thev re|>rcscnt wcll-dcliiied thiniMl t \ jmu. wliuli 
Call, Ils a rule, lie •,'ioiipi'd wilhoui 1 1: ll n 11 11 \, while ■. > l l. ~ |... n< 1111 ul 
Bach there is a fairh well-detennined anuioiiiu.il hu-i- 
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The i|iicstnm of an mu ompheuted |> 11111 ac\ dceeiii i ol i In 111 >|•< i 

.motor neurones has not hcen decided Cu-e- with a i1iuii.il jin hu> toil), 
gpondiiig to this lesion are not muoiimion and llier ni.r. |i , i !• a lone 
time Without eh.nice. t' II lol t liliulclr tile i.ee. win, li liar. ..me U, . 1111 1 .(i - \- 
have shown \aimus condition- In ouh two m ihn, lu |l . • 1 1 m .• lueii 
so lieailv lonliiied to the |0 I.umd.il li.nl lliat liar can h. i: • ■ I a an ii"ii- 

11H lit for the mdc|i> ..I tin.lit loll Tin no ol \|m'..w >i On ■ 1 1 

fold, and Sti uin|o*11 aie md ah-njutclr <oiiilu-ir> a- lln \ an imt .jinn |mi<* 
although lher L r " far to piorcth.il a dcccitciulioii in lln primedd ii.nl mar 
be llllt omplli ated. at ie.i't hu a Iona time ’lln am, in ir l„ ad im ilie 
grott]) of e.i'C' ll, si i lin’d hr I •< miIi.i i <11 and Minmi»ll mid, i 1 In nun. In ndi 

tnrv sjiU'llc '|iliial I >:■ I a I .-I-. in w hit li the evti n i \ , -r I, on, . . nf 

the p\ramulal liaet- i- loniliiiied with -light <l> •, in i,iimn m .Iu i n.ui ,d 
the cord. 


I. serst n I’ ri; ri r.-is m \m i i 


(Tallis il'il sii 1 1 \ nimhijih . I'liinaiii / ah nil ,s, , fose ) 


Definition. \ aiadll.ll In--. n| poUel with |u III 'll ill, mu ill ol the 

hodv, tlu* lowei imi nan 1 1 ms Inina fli-t and nm I ,i tl • * l • • I mi.,in|,.ini,d lo 

iilU'etllil'' atroplir -, n-oi r di~lin h.iin e, ol ollicj rmptom 'I lu |i.itholo"ii il 

analomr I- umlelei III I III d. Irtll a o s|enne deal m I a t loll ,,| tin |e.i. modal li.nt 
is assumed 

Symptoms.— The a 1 nei.il -rmptom- nl -pa-ill p.n.iph giu in adull an nir 
distinctive. The pull, lit < ompluin-ol feeling Imd ol -lilln, III lln b 1 and 
perhaps of pain- of a dull ,n Inna , lui.u ter m tlu 1 i.n • m in 11 o - • a I r ■ 'I lu n* 
lliav he no definite In— Ilf porni. I ren when tin -pa-in i olid 1 1 ion i noli 
established. In otlui in-lam ,- thcic i- ilelimie we.,1 m .. The 11 ■!in i 
felt most in the momma In •' well derclop, d 'a . the a.m i nm ' ih.ii 
ucteristic. The Ice- an mored slilllr and with le -.t.ilmn lie toe di.ij and 
catch against the gimiiid. and in mt'eme u-, when tin I>.i 1 1 ol tlu foot 
rest- upon the ground a di-timt iloiiu- dere|,,p 'lln he me kepi , lo c 
together, the knee- tom li. and III i * 11 si I ll ia-e- the addm lol -pa 111 In.lt i .01 e 
eros-le^gcd jirogn—-nm tin ev.imiiulion. lie* ha mar ai to i upp'.ii t*.| 
erahlv supple, perliap- lle\cd and I 'tended read li. I ll ol III I ' a < t lie 11 a id it V 
i- marked. paiticularU when tin limbs are f»■ t. n<I<< 1 I lu pa m ol the 
adductor- id’ the thigh mar In -o .•rlmiue that lie h g m,- ■ paialid with 
the greale-t dillieullr In ia-<- ol tin- extreme ngidilr lIn patient ii-u.illy 
lose-the porter of walking. The nutrition p- well maiiil.imed the iriu-i|e- may 
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he hypertrophied. The reflexes are greatly increased. The slightest ttradi 
upon the patellar tendon produces an active knee-jerk. Tba-Metas-^eaw 
and the ankle clonus are easily obtained. In some instances* the skates' 
touch may throw the legs into violent clonic spasm, the condition i 0 /i' 
Brown-Sequard gave the name of spinal..epilepsy. The superficial & 
are also increased. The arms may be unaffected for years, brrt or®hj Ljjt 
they become weak and stiff, at the same time as the legs. This wi£S® \ 
in a colored bov who was in .my wards for several years. He presented { 
degree of general spastic rigidity that I have never seen equalled. The diseasr 
had begun after puberty, developed gradually, and remained quite stationer 
for more than a year before he left the wards. There were no other symptoms 

The course of the disease is progressively downward. Years may elapsi 
before the patient is bedridden. Involvement of the sphincters, as a rule 
is late; occasionally, however, it is early. The sensory symptoms rarely pro 
gross, and the patients may retain their general nutrition and enjoy excellen 
health. Ocular symptoms are rare. 

Diagnosis.—The diagnosis, so far as the clinical picture is concerned, i 
readily made, but it is often very difficult to determine accurately the natur 
of the underlying pathological condition. A history of syphilis is present ii 
many of the cases. Cases which have run a fairly typical clinical course upoi 
coming to autopsy have been found to have been due to very different eondi 
lions—transverse myelitis, multiple sclerosis, cerebral tumor, etc. Genera 
paralysis of the insane may begin with symptoms of spastic paraplegia, an 
Westplinl believed that it was only in relation to this disease that a primar 
sclerosis of the pyramidal tracts ever occurred. In any case the diagriosi 
of primary systemic degeneration of the pyramidal tract is, to say the leas' 
doubtful. 

8. Spastic Vvrai.isis ok Infants—Spastic Difi.kuia—Birth I’awiks 

( I’ara/ilnjia cercbralis spastica (Heine); Lillie’s Disease). 

Tn this condition there is a paralysis with spasm of all evlreniitics. datin 
from or shortly succeeding birth, more rarely following the fevers or a 
attack of convulsions. The. legs arc usually more involved than the arm 
there is no wasting, no disturbance of sensation. The reflexes arc increase* 
The mental condition is usually much disturbed. The patients are ofh 
imbeciles or idiots, helpless in mind and body. Ataxic and athetoid mov 
ments of the most exaggerated kind may occur. 

While only a limited number of cases of infantile hemiplegia arc cm 
genital, on the other hand, in spastic diplegia and paraplegia a large pi 
portion of the cases results from injury at birth. The arms may be so slight 
affected as to make it difficult to determine whether it is a ease of diplegia * 
paraplegia. The disease usually dates from birth, and a majority of the cln 
dron are born in iirst labors or are forceps cases, and are at birth asphvxi.it* 
blue babies. Boss suggests that ill feet presentations there may be lacerate 
or tearing of the ecrebro-spinal membranes. Premature birth is also given 
a cause. 

Morbid Anatomy .— 1 The birth palsies which ultimately induce the spa-t 
diplegias or paraplegias are most frequently the result of meningeal liarnir 
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fee* »The importance of this 1 111<>n ha- het n -h<>\tu l>\ ilie indie- 
poann and Sarah . 1 . McNutt. The bholiie: m.i\ t f 1111«* 1 1mii fhi’ \t■ 111- 
M i» one ease- which I ,-aw vviili IIii»i,' Imm the IumciIii lin.il muii- Th, 
BOnfaage has in many uw^ lnn-ii tlncRc-i o\ei the inutoi aie.i-. ami m then 
It the ilftellijjeilee inav -Hirer hut Iillie ; vv ith a mme e\ten-i\e ha mm i liaye 
tcialfv wl)gn it iiuplnute.s the ftonlal Inin—. auv guide ul pincnha inav 
jCfifltfjoni*d. It MH'iil- |iinliuhle tli.lt the -ileio-i- IhiiihI in (lie-e ia~i- linn 
altjffrom compression in the hlood-clo|. [u oilier ill-lain e- lln i mill il mu 
By he due to a fiel.ll nienmyo ein e|ihallli- In In auld|i-ie- mlluled in 
literature, in which the |i,ilieiit- died al aue- van me limn f v\«> in ihulv, 
the unatonin.il eoudltiou vva- eilliei a dilTii-e atiopliv. vvltnli via- inn -1 min- 
mon. or ]iorenee|ihalu-. I-Ta.in the fail I lint leilaui id the i.h- an- Imm 
prematurely, before the p.v lanudal Hint- an deve|n|m|. Il ha heen a nined 
hv .-nine that a nim-dcvelopnu id of llie-e Mail- i- the i.nie n| the ill ea-e 
f l hi- hvpotlie-i- ha- heen mad h\ Mane, \v lm liimt- (lie nann -pa-ln pain 
lo that ytoiip of iln inlanlde ea-i - in wlinli llien i- in, evnhine .if 
involvement of the hi am inti lie. Inal di-l in ham •-) n leg, \ , i, and il i- 
ill the.se eases llial lie helnm - lli, pviamidal li.nl lia- leniaimd mid, veloped 
Symptoms. \l lir-i iinllime ahumnml inav he nmni d ahmii ilie , lnl,| In 

some in-ihini•■- lln-ie have l„,n milv and lie,|mnl hhiiiiI hi . ilien al 
the age when the ■ liiId -hnnld In yin lo wall, n i iinlnid ihai lli, 
not u'isI readilv, and on ev.mmialn,n a -liirm-- ,,| 1 1 leg. and ami 
Even at tin* aye <>j two the 1 1 • ■ Id inav no| he ahh n, -il np and 
head is not well -uppm|ei| in tin nei k iim-i h - The iignlif. a 
more marked ill ill, ley-, ami then i- an addin lm -p.mn. 
tile feet, the fluid eilliei n-i- ,,n il- lm- and tin mnei 
with the knees • |,,-i together. ,,i ihe ley- inav l„ in, ,,l 
Upper limlis vai le- Il inav !„■ amli noln • aide m lh 
llinrked Us III the ley-. \\ Ill'll t III- -pa-tie I olid limn all, 1 1 
tilt 1 legs, vvu -peal, ol 1 lie mndilmif a- diphgia win 11 tin l,g. ah,in .ne in¬ 
volved, a- Jillrajileya I he|. Ml- In he lm -nil', n III |ea-nli Ini mil id' ling 

them separatelv. I mi-lanl iin-jiilur inovemcnl- ,,l the ami- me not hi.. 

Illoii. Tin: (told ha- jrieal dilln u 11 v in gin-piti" an nh|ei I '| lie ■- |,a -in and 
VVeaklie-s hi.IV he nmie i V nielli nil one -nle than I In ntlni Tin menial mi||- 
dllioil is. 11 s a mle. d, I, I live .Hid I nn v li I-i VI -ei/nn - an- i nnmioii 

Assoeiated vvilh l lie pa-ln paialv-i- an Ivm allnd mndiliun- ol i ,,n id 
erable interest, t liaiai lei vi d hv -pa-m and di-nnlend iiinvemenl - \ , inld 

with spastic diplegia inav pn-■ ni m an unn-n.d deyiee, iiiegul.ir nmv, mi-lit - 
of the muscles. In 111101111,1111:' In gi.i pan oh )• • 1 I In* Imy, 1 M ,, n |„. ilnoun 
out in a stiir, spa-nindn 111.■ *_r 11 1 .1 r in.inner. ,,r llien inav he 1 nn lanl iingul.ii 
movements of the slmidd, 1 -. >11111- and hand-, vv 11 h - 1 1 • > 1 1 1 mi non 1 1 oat mu n I the 
head. Cases of (hi- dc-iiiplmn have heen ill -1 I. I ,* d a- i/n,/,'/ v^ip, /,, n and 
the v may he dill'll nil lo -ep.n.ile fimn nmlliph -1 I * ■ n, -1 - and limn h i udluill' 
aiujvia. 

A still more reinaikahle mndii'oii 1- that ol lihihnU u//n/o,f-. m whnli 
there is a eonihinalimi ni -pa-m cane 01 le— mailed wilh the mo 1 evlraor- 

dinarv bizarre movuneilt-ol tin mu-ele. Til .million, a- a mle dale- III,III 

infancy. The patient inav not In aide to wall. The head 1- turned from side 
to side; there are continual irregular movement- of the fao mu-elcs, mid 


11 ml. aie 
1 hnmd. 

• dl, 11 the 
a ml, 1, 
\\ In 11 uppm I, d on 
-111 1.11 •' ol Iln I'eel^ 
Iln -I I If I n - of 11 le 
11 n 1 11 ■ inav U a- 
I In al 111- a - well a, 
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the mouth is drawn and greatly distorted. T.hc .extremities are morci 
rigid', particularly in extension. On the slightest attempt to move, often 
taueously, there an; extraordinary movements of the arms and*leg8,_ 
larly of the arms, somewhat like athetosis, thoogh much more exegpHft^ 
'J’he patients are often unable to help themselves on account of these 
ments. The reflexes are increased. The mental condition is variable. Im¬ 
patient may be idiotic, but in 3 of the 6 cases which 1 have seen the patient* 
were intelligent. Massalongo, who has carefully studied this condition, de¬ 
scribes 3 eases in one family. I have collected 53 cases from the literature, 
33 of which occurred in males and 20 in females. 

Treatment.—Little can be done for these children when the symptoms are 
extreme. In the milder cases patient training may do much to better the 
mental state when feoble-mindedncss accompanies the motor palsies. Exercises 
and massage should be given for the spastic muscles, and in many instances 
tenotomies and tendon transplantations may be helpful in improving the 
usefulness particularly of the lower extremities. On the view that, most of 
these eases date hack to an intracranial lumnorrhage during parturition, it is 
reasonable to suppose that an immediate operation with the removal of the 
cortical clot—for the etfusion of blood is usually on the surface of the hemi¬ 
sphere-might ward oir the disastrous consequences of compression on the 
infant's brain. Four of these cases, with asphyxia and convulsions after 
difficult labors, have been operated upon soon after birth by (lushing, and cor¬ 
tical clots have been removed. In two eases there has seemingly been a com¬ 
plete restoration to health ami an avoidance of the usual spastic sequels. 

3. Hereditary' Spastic Paraplegia 

(Hereditary Spastic Spinal Paralysis; Family form of Spastic Spinal 

l'arutysis). 

It is a family affection and only occasionally are the ascendants affected 
There are several forms: 

1. The pure spastic paraplegia—Striimpell’s type—in which two or men 
members of a family arc attacked. Trunk, anus, and brain are not alfccted 

2 . Mixed forms: («) with features of multiple sclerosis as described b 
Cestan and (iiiillam; (b) amyotrophic lateral sclerosis type, with the adde 
feature of atrophy: (r) forms resembling Friedreich’s ataxia and the hero I 
it ary cerebellar ataxia; (tl) forms resembling cerebral diplegia. 

In a majority of the eases the disease liegins in children between the seven! 
and the fifteenth years. It may not develop until the twentieth year. T« 
three, or four members of a family are affected. Beginning in the legs vii 
characteristic spastic gait and all the features of an ordinary spinal parah-i 
the disease may extend and a I feet the arms, or there are added the symplm 
of multiple sclerosis or of one of the other above-named affections. Bins a 
more often affected than girls, 88 to 51, in the cases collected by Delearde ai 
Minet (1!)08). 

Tlie pathology of the disease is still under discussion. 

Amaurotic Family Idiocy ( Sailis’ Disease). —A remarkable form of 
fantile paralysis has been described by Sachs, Peterson, and Hirsch. The d 
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Kjigte c which inxolxe* I lie entire gray imittoi .if the. cnii.il muxoits .-v-ien 
|MMjlitnploms an summari/ed hv Sax'lts aie: I. IVychie di*tmlume** iIiii 
feggj^in early life (lir.*t or second yeari an.l progress lo total nliocv 
Engl and ultimately complete purely >n ol i lie »-\iremitic*. xxlmh may lx 
Slier flaccid or spa-tic Incrcu-cd, decrca*ctl. <u uoimal leiiilnii i.'Ilexes 
'/ Partial, folloxx'nl by total blimlnc*- (inaiiilnr t lisuitr*--. xxiili *iil.-c.pien 
(xophy of the optic uerxc). .*>. Mura*mii.* ami death, tisiiallx In'loiv the *ccom 
I *r- 6 . Distinct familial type. O>..i*ional *yuiploni* aie nx-t.iguni-. *lm 

emus, hyporneusis. or imp.nimeiit of healing. The pathological cliHiigc- 
■e primitixe ty|H* of the (cielual . oiivoluiioim. nuuuogxii.i. deaeiiei.ili\. 
langes in the large pyi.iinid.il <cll*. ah', me ol the i.iiigential lilac*. ami 
“crou-c of the fibre* ol the while mallei. The blood \e**ol* aie normal. 
There is also degeneration of the pi r.imid.il . ..Ininn* of (he i mil (If eases 
collected by Such*, IT oecuned m *i\ fauiilie*. all m .lew*. 

•I. Mini's Sxemi.me Si-ism. Puim.xsis. 

Erb has de'eiihed a -implom gmiip mid. i (lie (eim *\pliilitu- *pinal 
paralysis, to wlmh mmli alleiilion Ini.* been gix.n The pmal* upon ulmli 
he lays sire** me a sen giadiial oti*et with a d.x.'lopiiionl liiiullx ol the fe.i 
turcs of a spa*tic pare*i*: the I'U.I.ui ivllex.* aie giullx m. n.i ..I 1 .11 1 llit- 
niusctllnr rignliu i* *liglil in i ..mpai 1*011 with tin i x.iegeiali .1 deep lell.ue* 
There Is rarely nineli pam. and the *en*ory dt.-lmham<•* me liixial lint then- 
may lie pura''the*ia and the midle ,*eii*alton. Tim Maddm and teilmn aie 
usually inxoixed. and llmie i- -e\ual l.iilme m impoteme \ml hi tlx. mi 
provenicnt i* mil Hiliv.p|enl. \ majoiilx ol in-lan. .•* ol pa*lu paialx-i* of 
nil tilts Tint the le-ull of *low i oil i p I e** lol I of ||.e coni ate a-oeialed with 

syphilis and helonc to tin* gn.iip 

Erb thought the |.-ion to he a -peeial fill III III luiL-xcrse lliyellll*. bill pel 
haps it should he i la**e.| with the *i*tem di*ea-e- under the name toxie -pa-tie 
spinal paralysi*. 


">. Smisnxux Sexsitc l‘xuxix*is. 


Following any le-ion ol lhepxi.iimd.il li.nl we max linxe *pa*lie pm.ily-i.-; 

thus, in a tran*xer*e le-mn of ..id. whether tin n -nil of -low lompie ion 

(as in caries), eltrome inxelili*. tin pie*-me ..f tmnoi, elironn inemiigo uue 
litis, or multiple *ileio-i-. ilegi m i.itnm take- pla.e in the pxi'amnhil tiael-. 

below tlu; point of di-ea-e The |.g- -oon I.. ,-lilf and iignl. and I In- 

reflexes increase. Ihi-tian ha- -In.wn that hi nmipie—ion jiaiaplegia if tin- 
t ransxerse lesion i.* complete, tin- Imili* max In- lla.. id, w it limit mi n-a-e in the 
refluxes — parn/jlii/ir /1‘i.ijm ol the I lem li. I lie ■ >.million ol the patmul 
in thc*c seeondnrx fmm- xaiie- n.t.i mmli In (hi.iine mx.-hli* oi m noil 
♦ ipic sclerosis lie max he able to walk about, hut with u eliai.n ten*tie pa-lu- 
gait. In the emnpre—ion mx.lm-. in fnntme. m in emu-, then- may In- 
complete Ins* of poxxei with rignlit. 

it may be dillicult or oxen unpo— ible to di-tmgm-li the-e i.i-e* from those 
of primary spastic jiara 1 y.- 1 * Ifeliam-e i* to be plaicd upon the associated 
symptoms; when the*e are ah*ent no definite diagno*is us to (lie can*e of the- 


spastic paralysis can be gixeu. 


6 #' 
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6. Hysterical Spastic Paraplegia. 

There is no spinal-cord disease which may be so accurately mimicKea w 
spastic paraplegia. Jn the hysterical form there is wasting, the sensory , s y mp-' 
toms are not marked, the loss of power is not complete, and thcrC'ia.^ot that , 
extensor spasm so characteristic of organic disease. The reflexes are, as a 
rule, increased. The knee-jerk is present, and there may be a well-developed 
ankle clonus, (lowers calls attention to the fact that it is usually a spurious 
clonus, “due to a half-voluntary contraction in the calf muscles.” A true 
clonus does occur, however, and there may be the greatest difliculty in deter¬ 
mining whether or not the case is one of hysterical paraplegia. The hysterical 
contracture will be considered later. 

C. SYSTEM DISEASES OF THE LOWER MOTOR SEGMENT. 

1. Chronic Anterior Polio-myelitis 
(Progressive Muscular Atrophy — Aran-Duchenne). 

This disease has been considered as one of the types making up the pro¬ 
gressive (central) muscular atrophies. In certain rare cases the process is 
confined to the lower motor segment. They, however, differ so little clinically 
from many of the cases in which .the pyramidal tracts are involved that, it 
seems better to make no sharp distinction between them. The same may be 
said of chronic Imlhar paralysis. 

2. Ophthalmoplegia. 

« 

This disease is at times due to a chronic degeneration of the nuclei of the 
motor nerves of the eyeballs, and so is a system disease of the lower motor seg¬ 
ment. It, is treated of in connection with the other ocular palsies for the sake 
of simplicity and because afl ophthalmoplegias are not due to nuclear disease. 

3. Acote Anterior Polio-myelitis 
(Epidemic and Sporadic). 

Definition.—An acute infection of unknown origin occurring at times in 
epidemic form, more usually as sporadic cases, characterized anatomically in 
the former by wide-spread lesions in the spinal cord and brain, in the latter - 
by an acute myelitis of the anterior horns. 

Etiology. —Small epidemics have been described from time to time, par¬ 
ticularly in Norway and in the United States. In 1905-G there were in the 
former country many outbreaks —1,053 cases in all, with 1-15 deaths. In 
1907-8 a serious epidemic occurred in New York City. About 2,000 cases 
occurred, witli 0 to 7 per cent mortality. Harbitz and Schiel in their mono¬ 
graph describe very fully the Norwegian outbreaks, which have been chiefly 
in country districts, though there have been numerous cases in Christiania: 
some years ago Med in reported two outbreaks in and about Stockholm. Until 
the New York experience just mentioned the United States epidemics have 
been in country districts. The autumn months have been the periods of the 
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■trawtflgt-number of cases. A special feature of this form is the large nun 
'^adults. The.sporadic form is a widely distributed disease of children fi 
tile second to the fourth year. It rarely proves fatal. For 11)05 no eases 
reported in the Registrar General’s returns for Knglaml and Wales. Si 
far’s observations sliow that the incidence of the disease is greatest in 
rammer. The cause is unknown. It has been atliibuled to colij. overexert* 
tnd to falls. From the days of Mephibosheth infantile paralysis ha- ll 
attributed to the carelessness of nurses in letting the children fall In you 
adults overexertion may have an influence. 1 saw one ease which follow 
unusual effort in a football match. In the recent epidemics the baelenolo, 
of the disease has been studied, but without delimte results. 

Morbid Anatomy. —Tn the epidemic form wide-spread changes are m 
with. Harbitz and Schiel report on t!) cases. There was nothin;; in II 
throat or nose. In the spinal cord the gray miller was ehiellv alfeeied. ll 
anterior horns ratvre severely and in close relation with the hl<x>d-vc—cl 
The ganglion cells were greatly degenerated. 'I’liere were changes in (lie pi 
mater with lymphocytic inlillraiion. Above the cord tins slight inlillralio 
)f the pia could also be traced even to the hemispheres. In llie mnlulla am 
ions many of the nuclei were involved in a liieniorrliagic mllauimalioii. am 
nfiltiatioiis and dcgcncralions were found in the giny mailer of the liemi 
pheres. In the severe eases the anatomieal picluie is that of a dilTust 
leningo-myelilis and eneejilmlitis. In the milder vases, too, the change- fount 
rare very wide-spread. The morbid anatomy of the sporadic form has been 
arcfully studied. In In’s Goulslonian lectures, mill, Uuzznrd gives m full 
(.■tail ihc lesions which are those of an acute Incmorrhagic poliomvelili'. In 
ises ift which the examination is not made for some months or years the 
langes are very characteristic. Tim ventral, eoi mi in (be alTcctcd region is 
greatly atrophied and the large motor cells are eitlier entirely absent or only 
a few remain. The affected half of the cord may be considerably smaller than 
the other. The vcntro-lateral column may show slight sclerotic changes, eluelly 
in the pyramidal tract. The corresponding ventral nerve roots are alioplncd, 
and the muscles are wasted and gradually undergo a fully and sclerotic change. 

Symptoma.-rTlie epidemic form presents special features. I have already 
mentioned that young adults arc frequently attacked. There are remarkable 
abortive forms—eases with transient fever, headaches, vomiting, twitching- of 
the limbs, hut without subsequent paralysis. Iiiilhar cases have occurred in 
which the localization was in the medulla with a rapid course of from two 
to eight days. And, lastly, there are a few cases with the symptoms of an 
acute meningo-eneephal if is, coma, convulsions, rigidity, without local paralysis 
These features were noted by many observers in the New York epidemic. 

P In a majority of the cases of the sporadic form, after -light mdi.-po-i- 
tion and feverishness, the child is noticed to have lost the u-u of one limb. 
Convulsions at the outset are rare, not eon-tant as in the acute cerebral 
palsies of children. Fever is usually present, the temperature ri-mg to 101°, 
sometimes to 103°. Pain is often complained of in the early stages. This may 
he localized in the back or between the shoulders; any pressure on the paralyzed 
limbs may he painful, causing the patient to erv mil when lie is moved in bed. 
The paraly sis is abrupt in its onset and. as a rule, is not progn-sive, hot reaches 
its maximum in a very short time, even within twenty-four hours. It is rarely 
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generalized. The suddenness of onset is remarkable and suggests a primary 
affection of the blood-vessels, a view which the haemorrhagic character of the 
early lesion supports. The distribution of the paralysis is very variable. Its 
irregularity and lack of symmetry is quite characteristic of the disease. One 
or both arms may be affected, one arm and one leg, or both legs; •or it may 
be a crossed paralysis, the right leg and the left arm. In the upper extremi¬ 
ties the paralysis is rarely complete and groups of muscles may be affected. 
As ltcmak lias pointed out, there is an upper-arm and a lower-arm type of 
palsy. The deltoid, the biceps, brachialis anticus, the supinator longus may 
be affected in the former, and in the latter the extensors or flexors ofrthc fingers 
and wrists. This distribution is due to the fact that muscles acting function¬ 
ally together are represented near each other in the spinal cord. 

In the legs the tibialis anticus and extensor groups of muscles are more 
affected than the hamstrings and glutei. The muscles of the face arc very 
rarely, the sphincters hardly ever involved. While the rule is for the paralysis 
to be abrupt and sudden, (here are cases in which it comes on slowly and takes 
from three to five days for its development. At first the affected limb looks 
natural, and as children between two and three are usually fat, very little 
change may lie noticed for some tune; but the atrophy proceeds rapidly, and 
the limb becomes flaccid and feels soft and flabby. Usually as early as the 
end of the first week the reaction of degeneration is present. The nerves are 
found to have lost tlieir irritability. The muscles do not react to the induced 
current, but to the constant current they respond by a sluggish contraction, 
usually to a weaker current than is normal. The paralysis remains stationary 
for a time* and then there is gradual improvement. Complete recovery is rare, 
and, when the anatomical condition is considered, is scarcely to be expected. 
r I he large motor cells of the cornua, when thoroughly disintegrated, can not be 
restored. In too many cases the improvement is only slight, and permanent 
paralysis remains in certain groups. Sensation is unaffected; the skin reflexes 
are absent, and the deep reflexes in the affected muscles are usually lost. 

When the paralysis persists the wasting is exticine, the growth of the bones 
of the affected limb is arrested, or at any rule retarded, and the joints may be 
very relaxed; as, for instance, when the deltoid is affected, the bead of the 
humerus is no longer kept in contact, with the glenoid cavity. In the later 
stages very serious deformities may be produced by the shortening of the 
unopposed intact muscles. 

Diagnosis. —The condition is only too evident in the majority of cases. 
There is a'flaccid.'flabby paralysis of one or more limbs which has sot in 
abruptly. The rapid wasting, the lax stale of the muscles, (lie electrical reac¬ 
tions, and the absence of reflexes distinguish it from the cerebral palsies. In 
multiple neuritis, a rare disease in childhood, the paralysis is bilaterally sym¬ 
metrical,yaffects the muscles at the periphery of the limbs, and is combined 
with sensory svmp(oms.C_ The pseudo-paresis of rickets is a condition to be 
carefully distinguished. In this the loss of power is in (be legs.yrapid atrophy 
is not present, and certain movements are possible but painful. ‘ The genera' 
hyperswthesia of the skin, the characteristic changes in I lie bones, and tbe.flif 
fuse sweats aje present. Disease of the hip or knee may produce a pseudo 
paralysis which with care can be readily distinguished. Limp chorea may alsi 
bo confused with it. 
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Prognosis. — I’hc outlook ill any case for complete recoverv is bad, Tli 
natural course of flie disease must be borne in mind; (lie sudden ousel, tit 
tapid but not progressive loss ol power, a stationary period, (lien limited ini 
provement in certain muscle groups, and dually in main mss eniiliaoliirc 
and deformities. There is no oilier disease in which the physician is so ( ,flci 
subject to unjust criticism, and I In* friends should lie t old al the onlsct Ilia 
in the severe and e\lcn*ivc paralysis comjilclc recovery should nol hcy^iccied 
The best to be hoped for is a gradual rcslor.ition id' power in lerlaili miiseli 
groups. In estimating the probable grade of permanent paralysis, the elyclrica 
examination is of great \alue. 

Treatment.- —-The Irealmenl <d‘ aciile infantile paralysis lias a bright am 
a dark side. Ill a ease of anv e\lenl eoniplele recoveiy can not lie e\pee|ed 
Oil the other hand, il is remarkable how mueli impioveiiienl nun linalh laki 
place in a limb which is al liM complHcli II JKVItl < 111(1 lu'ljlIt'Ns The follow- 

treatment may 1m* pursued: Ji seen in the felu'ile sl.iiic. ;i hn^k la\ali\c 
and a fever mixture may he given. The child should lie in iied^ind (lie all'cclcd 
limb or limbs wrapped m col Ion. As in the great majoim of eases the 
damage is alreadv done when (lie pliysnnin is called and ihc disease makes 
no further progress, Ihc applualion ol hlislcis and oilier 1’oinis of cminler- 
irritation to Ihc hack is irratmiial and only cruel In Ihc child. 

The general nutrition should he carel'iilU uiamlamed hy feeding the 
child well, and Inking it out of doors even d.n. As soon as the child ran 
bear friction the all'cclcd part should he carefully giddied; al li i-I once a dnv. 
subsequently morning and evening. Any inlelligeiil molher <an he laugh) sv»- 
tematieully to rub. knead, and pinch (lie mii-clcs. u-ing either llie hare hand 
or, better still, sweet oil or cod-liver oil. This is worth all Ihc ollici inc.i-mg's 
advised in the disease, and should he svsteniulicullv prailNed for monllis. or 
even, if necessary, a year or more. Klectneily hie a mueli moie limited ice. 
and can not lie compared with massage in m,mil.lining the nnlritioii of the 
muscles: The faradic current should he applied to (hose muscles which 
respond. The essence of Ihe trcalincnt is in maiiiiaiiiing Ihc niilnliou of the 
muscles, so thill in Ihe gradual improvement wlinli lakes place in pails, at 
least, of the affected segments of the cord the motor impulses mnv have to 
deal with well-nourished, not afiophicd muscle liloes, 

/Of medicines, in Ihc eailv stage ergot and helladomia have been warmly 
recommended, hut it is iinlikclv that I hey have the slightest iiilluenee, haler 
in the disease strychnia may he Used with advantage in one or two minim 
doses of the liquor slnclmum', which, if it has no other effect, i' a useful Ionic. 

The most distressing eases are those which come under the notice of the 
physician six, eight, or twelve months afler the onset of the paralysis, when 
one leg or one arm or both leg- are flaccid and have little or no motion. Can 
nothing lie done? A earelul electrical test should he made to usccrluiu winch 
muscles respond. This mav nol he apparent at til-I, and several applications 
may he necessary before any contractility is noticed. With a few lessons an 
intelligent molher can he taught to use Ihe electricity ns well as lo apply Ihe 
massage. If in a case in which the paralysis lms lasted for six or eight months 
no observable improvement takes place in the next six months with thorough 
and systematic treatment, little or no hope can be entertained of further 
change. 
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In ihe-luter -stage care should be taken to prevent the deformities resulting 
from the contractions. Great benefit often results from a carefully applied^ 
apparatus. Surgical measures, particularly the transplantation of tendons 
from intact to paralyzed groups of muscles in order to restore the motor Bal¬ 
ance of the extremity, have proven of distinct advantage in many cases. A 
large number .of these operations have been done in the past few years. Very 
ingenious and complicated procedures are often carried out, and the partid 
transference of function from a flexor to a paralyzed extensor, or from a pro¬ 
nator to a paralyzed supinator muscle, or vice versa, may be satisfactorily 
accomplished. It is possible that nerve anastomoses in favorable cases may’ 
come to supplant these tendon transplantations. 

4. Acute and Subacute Polio-myelitis in Adults. 

An acute polio-myelitis in adults, the exact counterpart of the disease in 
children, is recognized. A majority, however, of the cases described under this 
heading have been multiple neuritis; but the suddenness of onset, the rapid 
wasting, and the marked reaction of degeneration are thought by some to bo 
distinguishing features. Multiple neuritis may, however, set in with rapidity; 
there may be great wasting and the reaction of degeneration is sometimes 
present. The time element alone may determine the true nature. Recovery 
in a case of extensive multiple paralysis from polio-myelitis will certainly be 
with loss of power in certain groups of muscles; whereas, in multiple neuritis 
the recovery, while slow, may be perfect. 

The subacute form, the paralgsie generale spiruile antericure subaigue of 
Bunhenne. is in all probability a peripheral palsy. The paralysis usually begins 
iu the legs with atrophy of the muscles, then the arms are involved, but not 
the face. Sensation, as a rule, is not involved. 

5. Acute Ascending (Landry’s) Paralysis. 

Definition.—An ascending flaccid paralysis, beginning in the legs, rapidly 
extending to the trunk and arms, and finally involving the muscles of respira¬ 
tion. Sensation and electrical reactions are normal, and there is retention of 
sphincter control. 

Etiology and Pathology. —This disease occurs most commonly in males 
between tin; twentieth and tliirtieth years. It has sometimes followed the 
^specific fevers. Many of the common pathogenic organisms may, especially 
in patients debilitated by disease, give rise to symptoms of acute ascending 
paralysis and can produce changes in the cord and nerves resembling those 
found in Landry’s paralysis. Thus the typhoid bacillus may produce clinically 
an acute ascending paralysis. The most recent careful studies have not solved 
the problem of this remarkable disease. There are two views: First, that it. is 
a peripheral neuritis (boss, Neuwerk, Barth, and many others). Spilier 
in a rapidly fatal case found destructive changes in the peripheral nerves 
and corresponding alterations in the cell bodies of the ventral horns. He sug¬ 
gests that the toxic agent acts on the lower motor neurones as a whole, and 
that, possibly the reason why no lesions were found in some of the cases is 
that the more delicate histological methods were not used. Buzzard has iso¬ 
lated in pure culture in one case a micrococcus (M. thecal is), and found 
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fee organism in largo numbers in the tissues outside the spinal dura. Sec 
jply, that it is a functional disorder without a recognizable analo’uica 
asis. Becent negative autopsies support this view. While waiting for addi 
tonal light, we inay regard the disease ns an acute poisoning of (lie lowei 
lotor neuronos. 

. Symptoms. —(Weakness of the legs, gradually progressing, often with toler¬ 
able rapidity, is the first symptom. In some eases within a leu hours the 
paralysis of the legs becomes complete. The muscles of the trunk are next 
affected, and within a few days, or even less in more acute cases, (lie arms 
are also involved. The neck muscles are next attacked, and finally the muscles 
of respiration, deglutition, and articulation. ^The rellcxcs are lost. Imt I ho 
^muscles neither waste nor show electrical changes. .The sensory symptoms are 
variable; in some eases tingling, numbness, and hypora'lhc-aa have lieeii 
present. In the more characteristic cases sensation is intact ami the sphincters 
arc uninvolved. Enlargement of the spleen, which occurred in the only two 
cases in niy wards, has been noticed in several other cases. The course of the 
disease ia variable. It may prou> fatal in less than two da vs, Ollier eases 
persist for a week or for two weeks. Til a large proportion o! the ea-es the 
disease is fatal. One patient was kept alive for It days In arlflieial respira¬ 
tion (C. L. (li-eene). 

Diagposis.—The, diagnosis is difficult, particularly from ccrtaiu forms of 
multiple neuritis, and if wo include in Landry's paralysis the cases in which 
sensation is involved, distinction between the two affect ions is impossible. Wo 
apparently have to recognize the existence of a rapidly advancing motor par¬ 
alysis without involvement of the sphincters, without wasting or’electrical 
changes in the muscles, without trophic lesions, and without fever—features 
sufficient to distinguish it from cither the acute central myelitis or the polio¬ 
myelitis anterior. It is doubtful, however, whether these characters always 
suffice to enable us to differentiate the eases of multiple neuritis. 

TV. COMBINED SYSTEM DISEASES. 

When the disease is not confined within the limits of either the afferent 
or afferent systems, hut affects both, it is known as a combined xi/xlrm ihwaxe. 
Some authors contend that (lie diseases usually classed under (his head are 
not really system diseases, hut are diffuse processes. 'Plus is the view taken 
iy Leyden and (loldseheider, who limit the term system disease to locomotor 
itaxia and progressive muscular atrophy. 

In certain eases of locomotor ataxia which have run a fairly typical course 
here may be found nfler death, besides the anatomical picture corresponding 
o this disease, a moderate degeneration of the pyramidal tracks and of (he 
antral horns. In progressive muscular atrophy, oil the oilier hand, then; 
nay he degeneration in the dorsal columns. During life llie-e secondary m- 
olvoments of other systems, as they may he termed, riiav or may riot be 
accompanied by demonstrable symptoms, and when such do occur fboy make 
their appearance late in the disease. 

There is another group of eases in which from the very first the symptoms 
point to an involvement of both the afferent and efferent svstems, and it is 
to these that the term primary combined system disease is usually limited. 
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1. Ataxio Paraplegia. 

0 

This name is applied by Gowers to a disease characterized elinicall^ljfc* 
combination of ataxia and spastic paraplegia, and anatomically by inyolvegiffljt 
of the dorsal and lateral columns. 

The disease is most common in middle-aged males. Expssurato.nold and 
traumatism have been occasional antecedents. In striking contrast to ordi¬ 
nary tabes a history of syphilis is rarely to be obtained. 

The anatomical features are a sclerosis of the dorsal columns, which is 
not more marked in the l um bar region and not specially localized in the root 
zone of the cuneate fasciculi. The involvement of the lateral columns is 
diffuse, not always limited to the pyramidal tracts, and there may be an 
,annular sclerosis. Mario believes that in many cases the distribution of the 
sclerosis is due to the arterial supply and not to a true systemic degeneration, 
the vessels involved being branches of the dorsal spinal artery. 

The symptoms are well defined. The patient complains of a tired feeling 
in the legs, not often of actual pain. The sensory symptoms of true tabes are 
absent. ■, An unsteadiness in the gait gradually develops with progressive weak¬ 
ness. The reflexes are increased from the outset, and there may be well- 
developed ankle clonus, Rigidity of the legs slowly comes on, but it is rarely 
so marked as in the uncomplicated cases of lateral sclerosis. From the start 
incoordination is a well-characterized feature, and the difficulty of walking 
in the dark, or swaying when the eyes are closed may, as in true tabes, be 
the first symptom to attract attention. In walking the patient uses a stick, 
keeps the eyes fixed on the ground, the legs far apart, but the stamping gait, 
with elevation and sudden descent-of the feet, is not often seen. The inco¬ 
ordination may extend to the arms. Sensory symptoms are rare, but Gowers 
calls attention to a dull, aching pain in the sacral region. The sphincters usu¬ 
ally become involved. Eye symptoms are rare. Late in the disease mental 
symptoms may develop, similar to those of general paresis. 

In well-marked cases the diagnosis is easy. The combination of marked 
incoordination with retention of the reflexes and more or less spasm are char¬ 
acteristic features. The absence of ocular and sensory symptoms is an impor¬ 
tant point. 

2. Primahy Combined Sclerosis (Putnam). 

The studies of J. ,T. Putnam, Dana, Bastianelli, Kisien Bussell, Collier, 
and Batten have separated from ninong the lesions of the cord a fairly well 
defined disease, characterized anatomically by a diffuse degeneration, often in 
discrete patches. The dorsal and lateral columns are constantly involved, 
chiefly in the thoracic and cervical regions. The nerve roots and the gray 
matter show no changes. The lesions have the “ appearance of a non-systemic 
primary neurone degeneration, not dependent upon antecedent inflammation” 
(E. W. Taylor). 

Of Putnam’s 50 cases, 31 were women, all but 5 above thirty years old. 
A majority of the patients were of small stature and slender frame, and in 
many there bad been a general lack of vigor and a chronic pallor and debility; 
7 presented profound aniemia. There was no luetic history. The relation of 
this group to anaemia is interesting. Russell, Batten, and Collier make thwe 
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'groups: (1) cases of profound anumiia (and om> may add of cachexia), 
'H'hich daring life no symptoms were present, but hi which there wero'foiu 
oonrbined scleroses of the cord post mortem; (2) eases of progressive permeioi 
anffimia, in which spinal symptoms have occurred; (;S) eases of eliron 
sclerosis t»f the cord, in which there occurs, as a secondary feature, a sevei 
anfemia. 

The symptoms are both sensory and motor. The onset is usually wit 
numbness in the extremities, progressive loss of strength, and eniaeiatioi 
Paraplegia gradually develops, before which there have been, as a rule, spasti 
symptoms with exaggerated knee-jerk. The arms are affected less than lb 
legs. Mental symptoms suggestive of dementia paralytica may develop Iowan 
the close. 

3. IIereditaby Ataxia ( Friedreich’s Ataxia). 

In 1861 Friedreich reported 6 cases of a form of hereditary ataxia, am 
the affection lias usually gone by his name. Unfortunately, pimiiiiyui Inna, 
multiplex is also called Friedreich’s disease; so it is best, if his name is use< 
in connection with this affection, to term it Friedreich’s ataxia. It is a verj 
different disease in many respects from ordinary tabes. It. may or may not 
be hereditary. It is really a family disease, seveinl brothers and sisters being, 
is a rule, affected. The 113 cases analyzed by Unllith occurred in 11 unrelated 
families. In his series inheritance of the disease itself occurred in only 33 
lases. Various influences in the parents have been noted; alcoholism in only 
f cases. Syphilis has rarely been present. Of the 113 cases, 86 were males 
ind 57 females. The disease sets in early in life, and in (Inllith's series 15 
iceurred before the ago of two years, 3'J before the sixth year, 15 between 
he sixth and tenth, 20 between the eleventh and fifteenth, 18 between fhe 
ixteenth and twentieth, and 5 between the twentieth and twenty-fifth years. 

The- morbid anatomy shows an extensive sclerosis of the dorsal and lateral 
columns of the spinal cord. The periphery, and the cerebellar tracts are usu¬ 
ally involved. The observations of Dejcrine and Jxstullu are of special interest, 
since they seem to indicate that the change in this disease is a neurogliar 
(ectodermal) sclerosis, differing entirely from the ordinary spinal sclerosis. 
According to this view, Friedreich’s disease is a gliosis of the dorsal columns 
due to developmental errors; hut the question is still unsettled. 

Symptoms. —The ataxia differs somewhat from the ordinary form. The 
• incoordination begins in the legs, hut the gait is peculiar. It. is swaying, 
irregular, and more like that of a drunken man. There is not the characteristic 
stamping gait of the true tabes, llomberg’s symptom may or may not he 
present. The ataxia of the arms occurs early and is very marked; the move¬ 
ments are almost choreiform, irregular, and somewhat swaying. In making 
any voluntary movement the action is overdone, the prehension is elaw-like, 
and the fingers may he spread or overextended just, before grasping an object. 
The hand frequently moves about an object for a moment and then suddenly 
pounces upon it. There are irregular, swaying movements of the head and 
shoulders, some of which are choreiform. There is present in many cases what 
is known as static ataxia, that is to say, ataxia of quiet action. It occurs when 
the body is held erect or when a limb is extended—irregular, oscillating move¬ 
ments of the head and body or of the extended limb. 
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Sensory symptoms arc not usually present. The deep reflexes are lost early 
in the\lisease, and, next to the ataxia, this is the most constant and important 
symptom (Striimpell). The skin reflexes are usually normal, and the nnni|krv 
reflex to Unlit is practically never affected. 

Nystagmus is a characteristic symptom. Atrophy of the optic nerve rarely 
occurs. A striking feature is early deformity of the feet. There is talipes 
equinus. and the patient walks on the outer edge of the feet. The big toe iff 
flexed dorsally on the first phalanx. Scoliosis is very common. 

Trophic lesions arc rare. As the disease advances paralysis comes on and 
may ultimately he complete. Some of the patients never walk. 

Disturbance speech is common. It is usually slow and scanning; the 
expression is often (lull; the mental power is, as a rule, maintained, but late 
in the disease becomes impaired. 

Diagnosis. —The diagnosis of the disease is not difficult when sevqral mem¬ 
bers of a family are affected. The onset in childhood, the curious form of 
incoordination, the loss of knee-kicks, the early talipes equinus, the posi¬ 
tion of the great toe, the scoliosis, the nystagmus, and scanning speech make 
up an unmistakable picture. The disease is often confounded with chorea, 
with the ordinary form of which it has nothing in common. With hereditary 
chorea it has certain similarities, but usually this disease does not sot in until 
after the thirtieth year. 

The affection lasts for many years and is incurable. Care should be taken 
to prevent contractures. 

Cerebellar Type. 

There is a form of hereditary ataxia, described by Marie as cetebeRar 
Mre da-ataxia, which starts later in life, after the age of twenty, with-disa¬ 
bility in the legs, but the gait is less ataxic than “groggy.” '<Thc knee-jerks 
are retained, and a spastic condition of the legs ultimately develops. There 
'"is no scoliosis, nor docs club-foot develop. Sanger Brown’s cases, 25 in one 
family, and J. It. Neff’s, 13, appear to belong to this type. The cerebellum 
has been found atrophied in 2 cases. 

4. Pkooukssivk Intehstitut. HyrEiiTitoriiio Neuuitis ok Infant’s. 

Under this imposing title Dejerine and Sottas described a rare and inter¬ 
esting affection. It is a family disease, and begins in early life. The symp¬ 
toms are those typical of locomotor ataxia, to which is added progressive mus¬ 
cular atrophv, with involvement of the face and a hypertrophy and hardening 
of the peripheral nerves. As the name indicates, it is an interstitial hyper¬ 
trophic neuritis with secondary involvement of the dorsal columns of the cord. 
This disease has been associated with progressive neural muscular atrophy, but 
Dejerine has shown that it is quite distinct. 

5. Toxic Combined Sclehosis. 

Certain poisons_cause changes in the .lateral and dorsal columns of the 
cord that resemble those of the combined system diseases. They have been 
.demonstrated in pellagra and in ergotism, and have already been described. 
In pernicious amemia and many chronic wasting diseases these scleroses occur, 
and are believed to be due to the action of poisons produced within the system. 
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0. DIFFUSE DISEASES OF THE NERVOUS SYSTEM. 

I. AFFECTIONS OF THE MENINGES. 

Diseases of tjie Duka Mater (Parliyniviiinyilu). 

Pachymeningitis Externa.-/r(iEiiEiutxT,. —llmaum-hago often occurs os t 
i rgjjfilt nf frmhir c Inflammation of the external layer of the dura is raw 
^Caries.of the bone, ipllior extension from Uil'liilit-our disease or due to syphilis 
is the principal cause. In the syphilitic eases there may he a great thiekemii). 
of the inner table and a large collection of pus beta ecu the dura and 1 he bone 

Occasionally the pus is infiltrated between the two layers of the dura maloi 
or may extend through and cau-e a dura-arachnitis. 

The symptoms of external paclnmeningitis are indefinite. In the syph¬ 
ilitic eases there may he a small sinus communicating with the exterior. Com¬ 
pression symptoms may occur with or without paralysis. 

£ SW iAlr.—All acute form may occur-in syphilitic ailed ions of the hones, 
.ill tumors, anil-m nnoiin-ni. The symptoms are those of a compression of 
the cord. A chronic form is much more common, and is a constant accom¬ 
paniment of tuberculous canes of the spine. The internal surface of the dura 
may he smooth, while the external is rough and colored with caseous masses. 
The entire dura may lie surrounded, or the process may be confined to (lie 
ventral surface. 

Pachymeningitis Interna. —This occurs in tlm-e forms: (I) IVendo-mem- 
branous, (2) purulent, and (fl) luemorrliagie. The lir-4 two are unimportant. 
Pseudo-meinhianous inflammation of (tie lining membrane ol (he dura is iTot 
usually recognized, hut a most characteristic example of it came under my 
observation as a secondary process in pneumonia. Purulent pachymeningitis 
may follow an injury, hut is more commonly the result of extension from 
inflammation of the yds. it, is remarkable how rarely pus is found lid ween 
the dura and arachnoid membranes. 

H^MOKiuiaoic Paohymeniniiitis (Ihnmal.uiiM of the Dura Main). 

Cerebral Form. —This remarkable condition, first described by Virchow, 
is very, rare in general medical practice. During ten, years no instance of it 
came under my observation at the Montreal (ieneral Hospital. On the oilier 
hand, in the post-mortem room of the Philadelphia Hospital, which received 
material frond a large almshouse and asylum, the cases were not uncommon, 
and within three months I saw- four characteristic examples, three of which 
came from the medical wards. The frequency of the condition in asylum work 
may be gathered from the fact that in 1,1K5 post modems at the (Joxernment 
Hospital for the Insane, Washington, to June till. 1897, there were JD7 eases 
-with “a true neo-membrane of internal pachymeningitis’' (Itlaeklmrn). Of 
these eases, 45 were chronic dementia, 87 were general paresis, .’it) senile de¬ 
mentia, 28 chronic mania, 28 chronic melancholia. 22 chronic epileptic insan¬ 
ity, 6 acute mania, and 1 ease imbecility. Forty-two of the cases were in 
persons over seventy years of age. 

It has also been foundun profound antenna and other c discaaes at the blood 
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and of ..tbeJdood- vessels, and is said to have followed certain of th^aento 
fevers^ Herter has called attention to the not infrequent occurrence of the 
i, lesion in badly nourished, cachectic children. 

T hff g mrhid anatomy is interesting. Virchow’s view that the delicate vas¬ 
cular membrane precedes the hasmorrhage is undoubtedly correct. Practically 
we see one of .three conditions in these cases: (a) subdural vascular mem¬ 
branes, often of extreme delicacy, formed by the penetration of blood-vessels 
and granulation tissue into an inflammatory exudate (so-called “organiza¬ 
tion” of an inflammatory exudate); (b) simple subdural hemorrhage; (c) 
a combination of the two, vascular membrane and blood-clot. Certainly the 
vascular membrane may exist without a trace of haemorrhage—simply a 
fibrous sheet of varying thickness, permeated with large vessels, which may 
form beautiful arborescent tufts. On the other hand, there are instances in 
which the subdural haemorrhage is found alone, but it is possible that in 
some of these at least the haemorrhage may have destroyed all trace of the 
vascular membrane. In some cases a series of laminated clots are found, 
forming a layer from 3 to 5 mm. in thickness. Cysts may occur within this 
membrane. The source of the luemorrhage is probably the dural vessels. 
Huguemn and others hold that the bleeding comes from the vessels of the 
pia mater, but certainly in the eayly stage of the condition there is no evidence 
of this; on the other hand, the highly vascular subdural membrane may be 
seen covered with the thinuest possible sheeting of clot, which has evidently 
come from the dura. The subdural luemorrhage is usually associated with 
atrophy of the convolutions, and it is held that this is one reason why it is so 
common in the insane, especially in dementia paralytica and dementia senilis. 
We meet with the condition also in. phthisis and various cachectic conditions 
in’which the cerebral wasting is as common and almost as marked as in cases 
of insanity. Ivdnig found in J35 cases of hauuorrhagic pachymeningitis from 
the Berlin Pathological Institute that 23 per cent accompanied phthisis. 
Atrophy, however, may not be the only factor. 

The symptoms are indefinite, or there may be none at all, especially when 
the luemorrhages are small or have occurred very gradually, and the diagnosis 
can not lie made with certainty. 1 Headache has been a prominent symptom 
in some cases, and when the condition exists on one side there may;be hemi¬ 
plegia. The most helpful symptoms for diagnosis, indicating that the hasmor- 
rhage in an apoplectic attack is meningeal?arc (1) those referable to increased 
intracranial pressure (slowing and irregularity of the pulse, vomiting, coma, 
contracted pupils reacting to light slowly or not at all) and (2) paresis and 
paralysis, gradually increasing iqj^xtent, accompanied by symptoms which 
point to a cortical origin. Extensive bilateral disease may, however, exist 
without any symptoms whatever. 

Spinal Form.—The spinal pachymeningitis interna, described by Char¬ 
cot and Joffroy, involves chiefly the cervical region (P. cervical is hyper- 
trophica). The space between the cord and the dura is occupied by a firm, 
concentrically arranged, fibrinous growth, which is seen to have developed 
within, not outside of. the dura mater. Tt. is a condition anatomically 
identical with the hamiorrhagic pachymeningitis intSrna of the brain. The 
cord is usually compressed; the central canal may lie dilated—hydronivelus— 
and there arc secondary degenerations. The nerve roots are involved in the 
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growth and are damaged and compressed. The extent is xariahle. It may 
'limited to qpe segment, but more commonly invokes a considerable portion < 
the cervical enlargement. The disease is chrome, and in some eases prosen 
a characteristic group of symptoms. There are intense neuralgic pains in tl 
course of the nerves whose roots are invoked. They are elnellv in the arn 
and in the cervical region, and vary greatly in intensity. There nun he hv|H> 
lesthesia with numbness and tingling; atrophic changes nun develop, and I hoi 
may be areas of amosthesia. (iradually motor disturbances appear; the arn. 
become weak and the muscles atrophied, particularly in certain groups, as tli 
flexors of the hand. The extensors, on the other hand, remain intact, so tha 
the condition of claw-hand is gradually produced. The grade of the atroph 
depends much upon the extent id' involvement of (lie conical none roots, am 
in many cases the atrophy of the muscles of the shoulders and arms become 
extreme. The condition is one of conical paraplegia, with conlraelure.- 
flexion of the wrist, and typical main en yriffe. Usually before the arms nr 
greatly atrophied there are the symptoms of what tin* French writers tern 
the second stage—namely, involvement of the lower extremities and the grad 
ual production of a spastic paraplegia, which may develop several months aftci 
the onset of the disease, and is duo to secondary changes in the cord. 

The disease runs ft chronic course, last mg, perhaps, two or more years 
In a few.instances, in winch symptoms pointed definitely to this condition 
recovery lias taken place. The disease is to be distinguished from amyotrophic 
lateral sclerosis, syringomyelia, and juniors. From the' first it is separated by 
the marked severity of the initial pains in the neck and arms; from the second 
by the absence of the sensory changes characteristic of syringomyelia. From 
certain tumors it is very dillieiilt to distinguish; in fuel, the fibrinous layers 
form a tumor around the cord. 

The condition known as lia'intiloina of the dura mater may occur at any 
part of the cord, or, m its slow, progressive form—pachymeningitis hiein- 
orrhagica interna—may he limited to the cervical region and produce the 
symptoms just mentioned. It is sometimes extensive, and may coexist with 
a similar condition of the cerebral dura. Cysts may occur filled with hiem- 
orrhagic contents. 

Diseases op the Pia Mater (Acute Cerebrospinal Leptomeningitis). 

Etiology. —Under cerebro-spinal fever and tuberculosis the, two most im¬ 
portant forms of meningitis have been described. Other conditions with which 
meningitis is associated arc: (1) The acute, [even, more particularly pmm- 
mp pia erysipelas, and septicaemia; less fluently small-pox, typhoid fever, 
searM fever, measles, etc. (2) Injury or disease of the bones of the skull. 
In this group by far the most fretpiont cause is necrosis of the petrous portion 
of the temporal bone in chronic otitis. (3) Extension from disease of the, 
'nojt Meningitis has followed perforating of the skull in sounding the frontal 
sinuses, suppurative disease of these sinuses, and necroses of the cribriform 
plate. As mentioned under cc-ebro-spinal fever, the infection is thought to 
lio possible through the nose. (4) As a terminal infection in chronic nephritis, 
arterio-sclerosis, heart-disease, gout, and the wasting diseases of children. 

The following etiological table of the acute forms of meningitis may be- 
useful to the student: 



Acute Leptomeningitis. 
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&f '■ °Lr br,K,| ’ ima } if) &i«. | Diplococous intracolluUris. . 

I { 2. Pneuniococcic. } f ft—— 


U 



l 


1, Tuberculous. 

2. Pneumo- 

eoeelc. 

, 


3. Pyogenic, 

4. Mi so el In- ( 
neons acute < 
inteetious. ( 


(a) Secondary to pneumonia, en¬ 
docarditis, etc. 

(4) Secondary to disease or injury 
of cranium or its fossa 1 . 

(«) Following locul disease of cra¬ 
nium or a local infection elsewhere. 

(4) Terminal infection in various 
chronic maladies. 

In typhoid fever, influenza, diph¬ 
theria, gonorrhoea, anthrax, actino¬ 
mycosis, und other acute diseases. 


.Bacillus tuberculosis, 

1 Pnoumococcus. 


Various forms.of staphy¬ 
lococci and streptococci. 

Typhoid bacillus, influ¬ 
enza bacillus, diphtheria 
bacillus, gonococcus, etc. 


Morbid Anatomy.—The liasal or cortical meninges may be chiefly attacked. 
The degree of involvement, of the spinal meninges varies, 'in the form asso¬ 
ciated with pneumonia and ulcerative endocarditis the disoase-is bilateral and 
usually limited to the cortex. • In extension from disease of the ear it is often 
unilateral and may be accompanied with abscess or with thrombosis of the 
sinuses. In the non-tuberculous form in children, in the meningitis of chcooic 
Bright’s disease, and in cachectic conditions the base is usually iuvolyed. In 
the eases secondary to pneumonia the effusion beneath the arachnoid may bo 
very thick and purulent, completely hiding the convolutions. The ventricles 
also may be involved, though in these simple forms they rarely present the 
distention and softening which is so frequent in the tuberculous meningitis. 
For a more detailed description the student is referred to the sections on 
ccrebro-spinal fever and tuberculous meningitis. 

- Symptoms.—The clinical features of meningitis have already been de¬ 
scribed at length in the diseases just referred to, and 1 shall here give a gen¬ 
eral summary. 1 have already', on several occasions, called attention to the 
fact that .cortical meningitis is not to be recognized by any symptoms or set of 
symptoms from a condition which may be produced by the poison of many 
of the specific fevers. - In the cases of so-called cerebral pneumonia, unless the 
base is involved and the nerves alfccted, the disease is unrecognizable, since 
identical symptoms may be produced by intense engorgement of the meninges. 
In typhoid fever, in which meningitis is very rare, the twitchings, spasms, and 
retractions of the neck arc almost invariably associated with cerebro-spinal 
congestion, not with meningitis. Actual meningitis does, however, occur in 
typhoid fever, and, as Ohlmachcr’s cases show, the typhoid bacilli may be 
present in the exudate. 

A knowledge of the etiology gives a very important clew. Thus, in middle- 
ear disease the developinent of high fever, .delirium, vomiting; convulsions, and 
retraction of the head and neck would be extremely suggestive of meningitis 
or abscess. Headache, which may be severe and continuous, is the most com¬ 
mon symptom. While the patient remains conscious this is usually the chief 
complaint, and even when semieomatose he may continue to groan and to 
place his hand on his head. In the fevers, particularly in pneumonia, there 
may be no complaint of headache. Delirium is frequently early, and is most 
marked when the fever is high. Convulsions are lesfr common in simple than 
in tuberculous meningitis. They were not present in a single instance in the 
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cases which I have seen in pneumonia, ulcerative endocarditis, or xoplicu'inii 
l a the simple meningitis of children they may occur. Epileptiform attack 
vthichi»roe and go arc highly elmrneteristic of direct irritation of the cortex 
’ Rigidity -and spasm or twi tellings of the muscles are more common. .Stilfncs 
and retraction of the muscles of the nock are important symptoms; lmt the 
are by no means constant, and are most frequent when the iiillnmmalion ii 
ext o n fi'vexui the meninges of the cervical cord.\ There may lie I r ^mp s. gritluij. 
of the teeth, or spastic contraction of the abdominal muscles. Vaunting is 
a common symptom in the early stages, particularly in basilar meningitis 
Co nstipation is usually present. Jn the late stages the urine and laves may Ik 
passed involuntarily. , Optic neuritis is rare in the meningitis of the cortex, 
but is npt uncommon when the base is involved. Isailic lays stress on the 
'hypencsthcsia of the skin and muscles, especially of the muscles of the neck 
and calves. 

Important symptoms arc duo to lesions of the nerves at. the base. 'Stra¬ 
bismus or ptosis may occur. The facial lierve may he involved, producing 
slight paralysis, or then* may he damage to ihe tilth nerve? producing nn- 
aesthlgia and, if the Gasserian ganglion is afl’cclcd. trophic changes in the 
cornea. T he p upils are at lirst contracted, subsequently dilated, and perhaps 
unequal., The reflexes in the extremities aic often accentuated n| the begin¬ 
ning of the disease; later they are diininishe'l or entirely abolished. Herpes 
is common, particularly in the epidemic form. 

''Fever is present, modem Ic m grade, rarely rising above In:!’. In the 
non-tnbereuloiis leptomeningitis of debilitated children and in Height's dis¬ 
ease there may lie litlle or no fever. The pnl-e may be increased m» frequency 
at first, though this is unusual. One of the striking features of (he disease 
is the slqyyness of the pulse m relation to Ihe temperature, even in the early 
stages. Subsequently it innv be irregular and still slower. The very rapid 
emaciation which often occurs is doubtless to lie rel'ened to a disturbance of 
the cerebral influence upon metabolism. Kenng’s sign has been described 
under cerehro-spinal fever. Lumbar puncture is exceedingly valuable for 
diagnosis. Not only does Ibis frequently prove imli-piilably the existence 
of an acute meningitis, but the bacteriological examination mav decide as 
to the etiological factor, and thus yield a more rational basis for treat¬ 
ment. 

Treatment. —There are no remedies which in any way coni ml the course 
of acute meningitis. An ice-bag should be applied to the bead and, if the 
subject is young and full-blooded, general or local depletion may be practised. 
Absolute rest and quiet should lie enjoined. When disease of the ear is 
present, a surgeon should he early called in (oiisullation, and if there are 
symptoms of meningo-cnocpbalitis which can in any way he localized trephin¬ 
ing should be practised. An occasional saline purge will do more to relievo 
the congestion than blisters and local depletion. The warm baths, as recom¬ 
mended by Aufreeht and described under eercbro-xpinal fever, should be given 
every three hours. It is possible that rcoim*rv may-follow in the primary 
pneumococcus form (Nelter). If coiinter-irrilalion is deemed esviitial, the 
thermo-cautery may he lightly applied to the hack of the neck. Large doses 
xf the pcrehloride of iron, iodide of potassium, and mercury are recommended 
3y some authors. 
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Tlio application of an ice-cap, attention to the bowels and stomach, and 
keeping the fever within moderate limits by sponging, are the necessary meas¬ 
ures in a disease recognized as almost invariably fatal, in which also the cases 
of recovery are extremely doubtful. Quincke’s lumbar puncture (see page 
.Kill) may be used as a therapeutic measure. Fiirbinger in one case’removed 
00 ce. of cloudy fluid, in which tubercle bacilli were found. The headache 
and other cerebral symptoms disappeared, and the patient, a man of twenty, 
recovered. Wallis Ord and Waterhouse report a case of recovery, in a child 
of live years, after trephining and drainage. In a recent case Ilalsted made 
an unsuccessful attempt to irrigate the cerebro-spinal meninges in the manner 
suggested by lajonard Hill. 

Posterior Basic Meningitis (Sporadic Cerebrospinal Fever). 

Specially studied by (lee, Lees, and Barlow, this form is met with chiefly 
in infants during the first year, 81 of 110 eases. It presents a marked sea¬ 
sonal incidence the first, half of the year. Anatomically there is found inflam¬ 
mation with matting of the parts over the posterior part of the base of the 
brain from tin, optic commissure to the medulla, and with distention of the 
lateral, the third, and sometimes the fourth ventricle with turbid fluid. The 
two most striking features clinically arc retraction of the head and blindness. 
The cervical opisthotonos is a most characteristic symptom. K\tensor and 
flexor spasms of the limbs also occur. There are remarkable- erises, with chill, 
increased fever, vomiting, and exaggeration of the spasms (Box). The prog¬ 
nosis is had, hut recovery takes place in a few cases. Much discussion has 
taken place as to the relation of this form to epidemic cerebro-spinal fever. 
Sldl, Hunter, Nuttall, and others claim that the organism found corresponds 
with the meningococcus, and with this view Koplik and other New York 
observers agree. Houston and Rankin state that the organism of posterior 
basic meningitis has much the same cultural characters, but differs entirely in 
its opsonic and agglutinating powers; but Arkwright, in a careful study of 
forty-live different strains, could not confirm this view. 

Chronic Leptomeningitis. —This is rarely seen apart from syphilis or tuber¬ 
culosis, in which the meningitis is associated with the growth of the granu- 
lomata in the meninges and about, the vessels. The symptoms in such cases 
are extremely variable, depending entirely upon the situation of the growth. 
The epidemic meningitis may run a very chronic course. The posterior basic 
meningitis may be chronic. In the cases reported by (tee and Barlow the 
duration m some instances extended even to a year and a half. Quincke’s 
meningitis serosa is considered with hydrocephalus. 


n. SCLEROSES OF THE BRAIN. 

General Remarks. —The supporting tissue of the central nervous system 
is the neuroglia, derived from the ectoderm, with distinct morphological and 
chemical characters. The meninges arc composed of true connective tissue 
deiived from the mesoderm, a little of which enters Qie brain and cord with 
the blood-vessels. The neuroglia plavs the chief part in pathological processes 
within the central nervous system, but changes in the connective tissue ele- 
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meats may also be important. A convenient division of the corobro-spim 
scleroses is ihtol degenerative, inflammatory, and developmental forms. * 

/ The degenerative eeleroses comprise the largest and most important sub 
division, in which provisionally the following groups nun he made: (d). Th 
common secondary degeneration which follows when nervo-libres are cut ol 
from their trophic centres (the severance of portions of neurones from th' 
main portions containing the nuclei); {Jjj !o\ic forms, amoiig’which may la 
placed the scleroses from lead and ergot, and. most, important of all, tlu 
sclerosis of the dorsal columns, due m such a large proportion of cases to tin 
virus of syphilis. Other unknown tovie agents max possibly induce degenera¬ 
tion of the nerve-fibres in certain tracts. The systemic paths in the cord 
differ apparently in their susceptibility, and the dorsal columns appear most 
prone to undergo this change; (e) the sclerosis associated with change in the 
smaller arteries and capillaries, which is met with as a senile process in the 
convolutions. In all probability some of the forms of insular sclerosis are 
duo to primary alterations in the blood-vessels; but il is not yet settled 
whether the lesion ill these cases is a primary degeneration ol* the nerve cells 
and fibres to which the sclerosis is secondary, or whether the essential factor 
iff an alteration in nutrition caused by lesions of the capillaries and smaller 
vrterics. 

\ The hi/liinuiitilorii scleroses embrace a less important, and less extensive 
'roup, comprising secondary forms which develop in eonseipieiiec of irritative 
nflanimation about, tumors, foreign bodies, lucmorrhages, and abscess. Histo¬ 
logically' these are chiefly mesodermie (vascular) scleroses, which arise from 
the connectivo tissue about the blood-vessels. I’ossibly a similar change may 
follow the primary, acute encephalitis, which Slrumpcll holds is the initial 
lesion in the cortical sclerosis which is so commonly found post mortem til 
infantile hemiplegia. 

The developmental scleroses are believed to he of a purely neurogliar char¬ 
acter, and embrace the new growth about the central canal in syringomyelia 
and, according to recent French writers, the scleiosis of the dorsal columns 
in Friedreich's ataxia. It is slated that hislologually this form is different 
from the ordinary variety. It may lie, too. that the diffuse cortical sclerosis 
met, with ns a congenital condition w ithmit thickening of the meninges belongs 
to this type. It, is not improbable that many forms of sclerosis are of a mixed 
character, in which both the ectodermic glia and mesodermie connective tissue 
are involved. 

Anatomically we meet with the following varieties: 

(1) Miliary sclerosis is a term which has been applied to several different 
conditions, (lowers mentions a ease in which there were grayish-red spots at 
the junction of the white and gray matters, and in which the neuroglia was 
increased. There is also a condition in which, on the surface of the convolu¬ 
tions, there are small nodular projections, varving from a half to five or more 
millimetres in diameter. Single nodules of this sort are not uncommon; 
sometimes they are abundant. So far as is known no symptoms are produced 
by them. 

(2) Diffuse sclerosis, which may involve an entire hemisphere, or a single 
lobe, in which cast' the lerm sclerose lohtiire has been applied to it by the 
French. It is not an imporlani condition in general medical practice, but 
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occurs most frequently in idiots and imbeciles. In extensive cortical sclerosis 
of one hemisphere the ventricle is usually dilated* The symptoms of this 
condition depend upon the region affected. There may he a considerable 
extent of sclerosis without symptoms or without much mental impairment 
In a majority of cases there is hemiplegia or diplegia with imbecility or 
idiocy. 

(3) Tuberous Sclerosis. —Tn this remarkable form, which is also known as 
hypertrophic sclerosis, there are on the convolutions areas, projecting beyond 
the surface, of an opaque white color and exceedingly firm. The sclerosis 
may not disturb the symmetry of the convolution, but simply cause a great 
enlargement, increase in the density, and a change in the color. 

These three forms are not of much practical interest except in asylum and 
institution work. The fourth variety forms a well-characterized disease of con¬ 
siderable importance, namely, multiple sclerosis. 

(4) Multiple (Insular: Disseminated) Sclerosis {Sclerose en plagues ).— 
Definition. —A chronic affection of the brain and cord, characterized by 
localized areas "in which the nerve elements are more or less replaced by 
neuroglia. This may occur in the brain or cord alone, more commonly in both. 

The etiology is obscure. Kahler, Marie, and others assign great importance 
to the infectious diseases, particularly scarlet fever, it is fouiid most com¬ 
monly in young persons, and cases are not uncommon in children. 

Moiutm Anatomy.— The sclerotic areas are widely distributed through 
the brain and cord, and cases limited to either part alone are almost un¬ 
known. 'Flic grayish-red areas are scattered indifferently through the white 
and gray matter (R. \V. Taylor). The patches are most abundant in the 
neighborhood of the ventricles, and in the pons, cerebellum, basal ganglia, 
and the medulla. The cord mny be only slightly involved or there may be 
very many areas throughout its length. The cervical region is apt to be 
most affected. The nerve roots and the branches of the cauda equina are 
often attacked. Histologically in the sclerosed patches there is a degeneration 
of the medullary sheaths, with the persistence for some time of the axis* 
cylinders. These naked axis-cylinders are thought by some to be new-formefl 
nerve-fibres. Accompanying this there is marked proliferation of the neu¬ 
roglia, the fibres of which are denser and firmer. Secondary degeneration, 
although relatively slight, does occur. 

Symptoms.— The onset is slow and the disease is chronic. ■ Feebleness of 
the legs with irregular pains and stiffness are among the early symptoms. 
Indeed, the clinical picture may be that of spastic paraplegia with great 
increase in the relieves. The following are the most important features: 

(a) Volitional Tremor or So-called Intention Tremor. There is no paraly¬ 
sis of the arms, hut on attempting to pick up an object there is trembling 
or rapid oscillation. A patient may be unable to lift even a glass of water 
to the mouth. 'The tremor may be marked in the legs, and in the head, 
which shakes as he walks. When the patient is recumbent the muscles 
may be perfectly quiet. On attempting to raise the head from the pillow, 
trembling at once comes on. (6) Scanning Speech. —The words arc pro- 


*In my monograph on Corebral Palsies of Children I Imre given n description of the 
distribution of the sclerosis in ten specimens in the museum at tho Klwyn Institution. 
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site and character of the lesion. Some of the more important points to 
observe are the following: (1) subjective sensations, particularly the char¬ 
acter and seat of pain, if any be present, such as the radiating pains, of 
dorsal root compression; (2) the patient’s attitude, as the position of the 
arms in cervical lesions, the character of the respiration, whether'diaphrag¬ 
matic, etc.; (3) motor symptoms, the groups of paralyzed muscles and their 
electrical reaction; (-1) the sensory symptoms, including tests for tactual, ther¬ 
mic, and dolorous impressions, for muscle sense, bone sensation, etc.; (5) the 
condition of the reflexes, both the tendon and the skin reflexes as well as 
those for the pupil, the bladder and rectum, etc.; (<i) the surface temperature 
and condition of moisture or dryness of the skin, which gives an indication 
of vaso-molor paralysis. The table on pages 871—873 and the figures on pages 
878 and 879 will be useful while making an examination. 

Focal Lesions. —We have seen that a lesion involving a definite part of the 
gray matter of the spinal cord, owing to destruction of the cell bodies of the 
lower motor neurones and consequent degeneration of their axis-cylinder proc¬ 
esses, is accompanied by a loss of power to perform certain definite movements. 
Thus a disease, such as anterior poliomyelitis, which is confined to the gray 
matter, gives as its only symptom a characteristic flaccid paralysis, and the seat 
of the lesion is revealed by the muscles involved. If from injury or disease 
a lesion involves more than the gray matter and, for example, if the neigh¬ 
boring fibres of the pyramidal tract be affected there may be in addition a 
spastic paralysis of the muscles whose centres lie in the lower levels of the 
cord. The degree of such a paralysis depends upon the intensity of the 
lesion of the pyramidal tract and may vary from a slight weakness in dorsal 
flexion of the ankle to an absolute paralysis of all the muscles below the 
lesion. Again, if the afferent tracts of the cord are affected sensory symptoms 
may bo added to the motor palsy. There may bo disturbances of pain and 
temperature sense alone or touch also may he affected. This, however, is 
more rare except in serious lesions. The upper border of disturbed sensation 
often indicates most clearly the level of the disease, especially when this is 
in the thoracic region where the corresponding level of motor paralysis is 
not easily demonstrated. It is unusual for cutaneous amesthesia in organic 
lesions of the cord to extend above the level of the second rib and the tip 
of the shoulder, for this represents the lower border of the skin-field of 
the fourth cervical (see sensory charts), and as the chief center for the dia¬ 
phragm lies in this segment, a lesion at this level sufficiently serious to 
cause sensory disturbances, would probably occasion motor paralyses as well 
and yould entirely shut off the movements necessary for respiration. It is 
to be noted that the demonstrable upper border of the anaesthetic field may 
not quite reach that which represents the level of the lesion. This is due to 
the functional overlapping of the segmental skin-fields (Sherrington) and 
applies more to touch than to pain and temperature. There is often a narrow 
zone of %ypenesthesia above the anesthetic region. 

Complete Transverse Lesions. —When fhe transverse lesion is total and 
the lower part of the cord is cut off entirely from all influences from above, 
there is complete sensory and motor paralysis up to the segmental level of 
the injury, and the tendon reflexes, whose centres lie below, are lost instead* 
of being exaggerated, as they are apt to be in case the lesion is a focal one. 
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pie symptomatology of total transverse lesions in mail lias thus been given 
iy Collier, y) Total flaccid paralysis of muscles below the level of the lesion. 
|Spastic paralysis indicates that the lesion is incomplete.) ('») Permanent 
position of the knee-jerk and other deep reflexes supplied by the lower seg¬ 
ments of the cord. (3) A rapid wasting of the paralyzed muscles with a loss 
if the faradie excitability. ( I) The sphincters lose their (one. and there is 
ribbling. (5) There is total amvsthesia to the level of the lesion (the zone 
f hyperesthesia is rare). (6) The only sign of self-action remaining is in 
the occasional presence, though in reduced degree, of certain skin reflexes 
such as the plantar reflex with its dorsal flexor response in the great toe. 

Unilateral lesions. —The motor symptoms, which follow lesions limited 
to one lateral half of the cross-section of flu: spinal cord, are conlined to 
one side of the body; they are on the same side ns the lesion. At the level 
of the lesion, owing to destruction of cell bodies of the lower system of 
neurones, there will be found flaccid paralysis and atrophy of those muscles 
whose centres of innervation happen to lie at this level. Owing jo degoneraf ion 
of the pyramidal tract, the muscles whose centres lie at lower levels are also 
paralyzed, but. they retain their normal electrical reactions, bevome spastic, 
awl-do not atrophy to any great degree. 

Owing to the early crossing of the alfcrciit*paths in the cord, the sensory 
symptoms are peculiar. On the side of the lesion—the paralyzed side—corre¬ 
sponding to the segment or segments of the cord involved, there is a zone 
of anesthesia to all forms of sensation, but below this the sensitivity remains 
normal or may be increased, for there is often hvpenesthesia. Tljc muscle 
sense, however, is impaired, fin the side opposite to the lesion and nearly 
up to its level there is complete loss of perception for pain and loinpornluri: 
and there is more or less dulling of tactual sense as well. 

The following table, slightly modified from (lowers, illustrates the dis¬ 
tribution-of these symptoms in a complete liemi-lcsion of the cord:. 


Cord. 


Zono of cutaneous hyper,estlicsia. 
Zone of cutaneous ana'd hesia. 
Lower segment typo ot paralysis 
with atrophy. 

liosion. 

• 


Upper segment type of paralysis. 
Ilypenestnesia of skin. 

Muscular sense impaired, 
lie Ilex action first lessened and 
then increased. 

Surface temperature raised. 


Muscular power normal. 

Loss of sensibility of skin to pain 
and lem|H*mt ure. , 

MtiM'iilur sense normal. 

Reflex hcLioii normal. 

Temperature same as that above 
lesion. 


This combination of symptoms was first recognized by Brown-S£quard, 
after whom it lias been named. II is common in syphilitic diseases of the 
cord, may follow tumors, slab-vvmuuK and is not infrequently associated with 
syringomyelia and baanorrliages into the cord. It h only in exceptional cases, 
of course, that the lesion is absolutely limited to the bcnii-seefion of the 
cord and the symptoms consequently may vary somewhat in degree. 
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The explanation of the disturbance in sensation is not entirely, satisfactory 
and can not be until our knowledge of the paths of sensory conduction ii 
more accurate. These cases hare convinced most clinicians that in man tht 
.paths for touch, pain, and temperature cross the middle line soon aft© 
entering the spinal cord, and proceed toward the brain in the opposite 
side, while that for muscular sense remains in the dorsal columns of th< 
same side. Anatomy lends some support to this view, and it is the explanatioi 
usually given. The experiments on animals have thrown some doubt on this 
view, especially those of Mott on monkeys, which seem to indicate that the 
sensory paths for the most part remain on the same side of the cord. 

H. AFFECTIONS OF THE BLOOD-VESSELS. 

1. Congestion". 

Apart from actual myelitis, we rarely see post-niortem evidences of con¬ 
gestion of the spinal cord, and when we do, it is usually limited either to the 
gra\ matter or to a definite portion of the organ. There is necessarily, 
from the posture of the body post•moitern, a greater degree of vascularity 
in the dorsal portion of the cord. The white matter is rarely found con¬ 
gested, even when inflamed; in [net, if is remarkable how uniformly pale 
this portion of the cord is. The gray matter often lias a reddish-pink tint, 
but rarely a deep reddish hue. except when myelitis is present. If we know 
little anatomically of conditions of congestion of the cord, wo know less 
clinically, for there are no features in any way characteristic of it. 

2. AN/UMLv. 

So, .too, with this state. There may be extreme grades of anasmia of 
the cord without symptoms. In i chlorosis, for example, there are rarely 
symptoms pointing to the cord, and there is no reason to suppose that such 
sensations as liuaxmuss in the ii mbs and tingling are especially associated 
with uraemia. 

There are, however, some very interesting facts with reference to the 
profound nmcmia of the eoid which follows ligature of the aorta. In cx- 
poriments made in Welch's laboratory by llertcr, it was found that within 
a few moments after the application of the ligature to the aorta/paraplegia 
came on. Paralysis of the sphincters developed, hut less rapidly. Recent 
observations made l>v llalsted on occlusion of the abdominal aorta in dogs 
have shown that paraplegia occurs in a largo percentage of cases, many of 
which, however, may recover as the collateral circulation is established. In 
the fatal eases Gilman found extensive alterations in the cell bodies of 
the lower part, of (ho cord with degenerations. This condition is of interest 
in connection with the occasional rapid development of a paraplegia after 
profuse hamiorrhage. usually from the stomach or uterus. It may come 
on at once or at the end of a week or ten days, and is probably due to 
an anatomical change in the none elements similar to that produced in 
Hertor’s experiments. The degeneration of the dorsal columns of the cord 
in_pornieious anamiiaTias already been described. 
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3. Embolism and Thrombosis. 

Blocking of tli%spinnl arteries by emboli rarely occurs. It. may be pro¬ 
duced experimental^, and Money found that it was associated with chorei¬ 
form movements. Thrombosis of the smaller \essels in connection with endar¬ 
teritis plays an important part in many of the acute and clyonie changes 
in the cord. 

•I. End urn-aims. 

It is remarkable how frequently in persons over fifty the arteries of the 
spinal cord are found sclerotic. The following forms may be met with: 
(1) A nodular peri-arteritis or endarteritis associated with syphilis and 
sometimes with giiminala of the meninges; (i) an arteritis obliterans, with 
great thickening of the ultima and narrowing of the lumen of the vessels, 
involving ehielly the medium and larger-sized arteries. Miliarv aneurisms 
or aneurisms of the larger vessels are rarely found in the sjiiual cord. In 
the classical work of Leyden but a single instance of the latter is mentioned. 

6. H^SMoruui.uin into the Siunal M mi mu\i.s; 11 .km .vtoiiiiii.vciiis. 

I 

In meningeal apoplexy, as it is called, the blood may lie between the 
dura mater and the spinal canal—extra-meningeal hiemorrhage— or within 
the dnra mater—intra-mcniiigeal hiemorrhage. 

(a) Extra-meningeal haemorrhage at .. usually as a result of traumatism. 

The exudation may bo extensive without compiessioi, of the cord. The 
blood comes from the large plexuses of veins which may surround the dura. 
The rupture of an aneurism into the spinal canal may produce extensive 
and rapidly fatal hiemorrhage. 

(b) Intra-meningeal haemorrhage is a less frequent result of trauma, hut 
in general is perhaps rather more common. It is rarely extensive from causes 
acting directly on the spinal meninges themselves. Scattered hamiorrlmges 
arc not infrequent m the acute injections fevers, and 1 have twice, in 
malignant small-pox, seen much extravasation. Bleeding mav oeeur also 
in death from convulsive disorders, such as cpilepsv, tetanus, and strychnia 
poisoning, and has been recorded in association with difficult parturition. 
The most extensive hicmorrhagcs occur in cases in which the blood comes 
from rupture of an aneurism at the base of the brain, either of the hasilar 
or vertebral artery. In several cases of this Kind I have found a large 
amount of blood in the spinal meninges. In ventricular u|«>ple\y the blood 
may pass from the fourth ventncle into tin* spinal meninges. I here is 
a specimen in the medical museum of Mefiill College of the most extensive 
intraventricular hiemorrhage. in which the blood passed into the fourth 
ventricle, and descended beneath the spinal arachnoid for a considerable 
distance. In cranial fractures, particularly those of the base of the skull, 
tlic resultant haemorrhage almost always finds its way into tin* subarachnoid 
space about the cord and may he demonstrated by the withdrawal of bloody 
fluid by a lumbar puncture. The procedure is of considerable diagnostic value. 
On the other hand, haemorrhage into the spinal meninges may possibly ascend 
into the brain. 
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Symptoms. —The symptoms in moderate grades may be slight and in¬ 
definite. In the non-traumatic cases the haemorrhage may either come on 
suddenly or after a day or two of uneasy sensations ^mg ti*e spine. As 
a rule, the onset is abrupt, witli sharp pain in the b|B and symptoms of 
irritation in the course of the nerves. There may bdwnuscular spasms, or 
paralysis may come on suddenly, either in the legs alone or both in the 
legs and arms. Tn some instances the paralysis develops more slowly and 
is not complete. There is no loss of consciousness, and there are no signs 
of cerebral disturbance. The clinical picture naturally varies with the site 
of the haemorrhage. If in the lumbar region, the legs alone are involved, 
the reflexes may be abolished, and the action of the bladder and rectum is 
impaired. If in the thoraeic region, there is more or less complete paraplegia, 
the reflexes are usually retained, and there are signs of disturbance in the 
thoracic nerves, such as girdle sensations, pains, and sometimes eruption 
of herpes. In the cervical region the arms as well as the legs may be involved; 
there may be difficulty in breathing, stiffness of the muscles of the neck, 
and occasionally pupillary symptoms. 

The prognosis depends much upon the cause of the haemorrhage. Ke- 
covery may take place in the traumatic eases, and in those associated with 
the infectious diseases. 

6. IliKMORKIIAGE INTO THK SPTNAT. COHD; IliEMATOMYEUA . 

Being most frequently a result of traumatism, an intraspinal haemorrhage 
is more common in males, and during the active period of life. Cases have 
been knoftm to follow cold or exposure; it occurs also in tetanus and other 
convulsive diseases, and haemorrhage may be associated with tumors, with 
syringomyelia or myelitis. A direct injury to the spine, however, from 
blows or from falls, is by far the most common cause. Thorburn was among 
the first to point out that a cute floxn "»« nf Hm nwlr, nffon without attendant 
fracture or dislocation of the vertebra!, was a form of accident that most 
commonly preceded these hsemorrhages. The level of the lesion, for this 
reason, is most frequently in the lower cervical region. Twelve cases of 
this type have been seen during the past few years in Ilalsted’s service. 

Anatomical Condition. —The extent of the htemorrhage may vary from 
a small focal extravasation to one which finds its way in columnar fashion 
a considerable distance up and down the cord. The bleeding primarily 
takes place into the gray matter, and this as a rule suffers most, but the 
surrounding medullatcd tracts may be thinned out and lacerated. In a 
case which occurred at the Montreal General Hospital under Wilkins the 
htemorrhage occupied a position opposite the region of the fifth and sixth 
cervical nerves, and on transverse section the cord was occupied by a dark-red 
clot measuring 12 by 5 mm., around which the while substance formed a 
thin, ragged wall. The clot could be traced upward as far as the second 
cervical,* and downward as far as the fourth thoracic segment. 

Symptoms. —Usually one side of the cord is.-involved m uch mor e than 
the other, so that a type of the Brown-S6quard syndrome is very commonly 
observed. The symptoms are sudden in onset, and leave the patient with 
hyperaesthesia and a paralysis which becomes spastic and is most marked 
on one side, while anaesthesia, chiefly to pain and temperature, are most 
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marked on the opposite side of the body. Often a most distressing hvper- 
aethesia, ustially a “pins and needles” sensation, may be present for 
many days, %ut there is rarely any* acute pain of the radiating or root 
type. As hiematomyelia is most frequent in the lower cervical region, in 
addition to the symptoms just mentioned a brachial tv pc of palsy is commonly 
seen, with.flaccid and atrophic paralysis of the muscles innervated from 
the lowest cervical and first thoracic segments. The hicmorrhagc may occur 
in segments farther down the cord, the lumbar enlargement being alfeclcd 
next in frequency to the lower cervical. The segmental level of the paralysis 
necessarily would vary accordingly. 

The condition may provo rapidly fatal, particularly if the extravasation 
is bilateral and extends high enough in the cord to involve the centres for 
the diaphragm. M ore frequently th ere is a more or less complete recovery 
with a residual palsy of the upper extremity and a partial anieslliesia, corre- 
sponding to the level of the lesion, and some spasticity of the leg. 

Diagnosis. —The diagnosis of the traumatic cases is comparatively easy, 
and it is important to recognize them, as they are often needfesslv subjected 
to operation under the belief that they are instances of acute compression. 
The residual symptoms in olil cases may closely simulate those seen in syringo¬ 
myelia. 

7. Caisson Disease {Divcr’x Para/i/xis; Compressnl. Air Disease). 

This remarkablo affection, found in divers and in workers in caissons, is 
characterized by a paraplegia, more rarely a general palsy, which supervenes 
on returning from the compressed atmosphere to the surface. 

The disease has been carefully studied by the French writers, by Leyden 
and Schultzo in Germany, and in America parlh iilarlv by A. II. Sin ill*. 
It has been made the subject of a special monograph by Snell. The pressure 
must be more than that of three atmospheres. The symptoms are especially 
apt to come on if the change from the high to the ordinary atmospheric 
pressure is quieklv made. They may supervene immediately on leaving the 
caisson, or they may be delayed for several hours Fains of tin* most atrocious 
character about the knees, elbows, or other joints, without swelling, as a rule, 
pain and swelling in the muscles, epigastric pain, and vomiting arc the most, 
common symptoms. Headache, giddiness, and paralysis are less frequent. 
Paraplegia occurred in 1!> per cent of I)r. Smith’s cases and in fit per cent 
of the St. Louis cases. Monoplegia and hemiplegia are rare. In the most 
extreme instances the attacks resemble apoplexy; (lie patient rapidly becomes 
comatose and death occurs in a few hours, in the case of paraplegia the 
outlook is usually good, and the paralysis may pass off in a day, or may con¬ 
tinue for several weeks or even for months. 

Several careful autopsies have been made. Tn Tx-ydcn’s case death occurred 
on the fifteenth day, and in the thoracic portion of the cmd there were nu¬ 
merous foci of haemorrhage and signs of an acute myelitis. In Nchultze’s 
case death occurred in two and a half months, and a disseminated myelitis 
was found in the thoracic region. In both cases there were fissures, and ap¬ 
pearances as if tissue had been lacerated. In a case examined on the third 
day Assuring and laceration were found, and this oonditmn has boon deter¬ 
mined by Boycott to be the essential lesion in experimental animals. It has 
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been suggested that the symptoms are due to the liberation in the spinal eord 
of bubbles of nitrogen which have been absorbed by the blood under the high 
pressure, and the condition found at the autopsies just referred 1 to is held to 
favor this view. 

Death is rare; it occurred in 12 of 76 cases at the St. Louis-bridge, in 
3 oE the 110 cases at the Brooklyn bridge. In the important work on the 
Firth of Forth bridge and the Blackwell tunnel there were no fatalities from 
this cause. 

The most successful treatment is recompression. A medical air lock should 
be provided at the works, well heated and filled with bunks, etc. The recom¬ 
pression stops the pain and relieves the symptoms. Morphia may be required. 

m. COMPRESSION OP THE SPINAL COED. 

(Compression Myelitis.) 

Definition.-^Intcrruption of the functions of the cord by slow compression. 

Etiology.—Caries of the spine, new growths, aneurism, and parasites are 
the important causes of slow compression. Caries, or Pott’s disease, as it is 
usually called, after the surgeon who first described it, is in the great majority 
of instances a tuberculous affection. In a few cases it is due to syphilis and 
occasionally to extension of disease from the pharynx. Tt is most common in 
early life, but may occur after middle age. It follows trauma in a few eases. 
Compression occasionally results from aneurism of the thoracic aorta or the 
abdominal aorta, in the neighborhood of the cuuliac axis. Malignant growths 
frequently cause a compression paraplegia. A retroperitoneal sarcoma or 
the lymphadenomatous growths of Hodgkin’s disease may invade the vertebras. 
More commonly, however, the involvement is secondary to scirrhus of the 
breast. Of parasites, the echinococcus and the eystioereus occasionally occur 
in the spinal canal. 

Symptoms. —These may be considered as they aifcct tire bones, the nerves, 
and the cord. 

(1) Vjmi HnuA L.—In malignant diseases and in aneurism, erosion of the 
bodies may take place without producing any deformity of the spine. Fata l 
haemorrhage may follow erosion of the vertebral artery. In. curies, onttie 
other hand, it is the rule to find more or less deformity, amounting often to 
angular curvature. The compression of the cord, however, is rarely if over 
the direct result of this bony kyphosis but is due to the thickening of the dura 
and the presence of caseous and inflammatory products between this mem¬ 
brane and the bodies of the diseased vertebrae. The spinous processes of the 
affected vertebra: arc tender on pressure, and juiin follows jarring movements 
or twisting of the spine. There may be extensive {nljcrculous disease without 
much deformity, particularly in the cervical region. In the case of aneurism 
or tumor pain is a constant and agonizing feature. 

(2) Neuve-egot Symptoms.— These result from compression of the nerve 
roots as they pass out between the vertebra:. In caries, even when the diseaso 
is extensive and the deformity great, radiating painsfrmiTTOmprtasHeajiivolve- 
ment of the rooteare ram- -Pa#s are mortrcdmiuoti iii cancer of (lie spine 
secondary to that of the breast, and in such cases may be agonizing. There 
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may be acutely painful arcus—ti n* atu rsthrsia dolorosa —in regions of (lie skin 
which^re aesthetic to tactile and painful impressions. Trophic disturb¬ 
ances may occur, purtieularlyjmtpos. Pressure on die ventral roots may give 
rifle to w asting of the muscles supplied by the affected nerves. 'This is most 
noticeable ui disease of the cervical or lumbar regions. 

(3) Cojjjj Syiii’TO.us.—(a) Cervical Region .—Not infrequently tin 1 curies 
is high up between the axis and the atlas or belli ism the latter and the oc¬ 
cipital bone. In such instances a retropharyngeal abscess mnv he present, 
giving rise to difficulty in swallowing. There may lie spasm yi Ike cenical 
nyiadys, the head may be fixed, and movements may either he impossible 
or cause great pain. In a case of this kind in the Montreal (Jeneral Hos¬ 
pital movement was liable (o he followed by transient, instantaneous paraly¬ 
sis all four extremities, owing to compression of the cord. I 11 one of these 
attacks the patient died. 

In the lower cervical region there may be signs of interference with the 
cilio-spinal centre and dilatation of the pupils. Occasionally (here is Hushing 
°f the face and ear of one side or unilateral sweating. Deformity is not 
so common, blit healing may lake place with the production of a callus 
of enormous breadth, with complete rigidity of the neck. 

(6) Thoracic Region .—The deformity is here more marked •and pressure 
symptoms are more common. The time of onset, of the paralysis varies 
very much. It may be an early symptom, even before the curvature is 
manifest, and if is noteworthy that Pott first described the disease that 
bears his name as “a paN\ of the lower limbs which is frequently found 
to accompany a curvature of the spine.” More commonly the paralysis is 
late, occurring many months after the curvature has developed. The para¬ 
plegia is slow in ils developmenl; the patient at first feels weak in the 
legs or has disturbance of sensation, numbness, tingling, pins and needles. 
The girdle sensation may ho marked, or severe pains in the course of the 
intercostal nerves. Motion is, as a rule, more quickly lost than sensation. 
The.paraplegia is usually of the spastic type, with -xaggeration of the reflexes. 
Bastian’s svmn tom—abolition of the redoxes—is rarely met with in compres¬ 
sion from caries as the transverse nature of (lie lesion is rarely complete. The 
paraplegia may persist for months, or even for more than a year, and recovery 
still be possible. 

(c) Lumbar Region .— In the lower dorsal and lumbar regions the symp¬ 
toms are practically the same, hut the sphincter centres are involved and 
the reflexes are not exaggerated. 

Diagnosis. —Caries is liv far the most frequent cause of slow compression 
of the cord, and when there are external signs the recognition is easy. There 
are cases in which the exudation in the spinal canal between the dura and 
the bone leads to compression before there are any signs of caries, and if 
the root symptoms are absent it may be extremely difficult to arrive at a 
diagnosis. Janeway has called attention to persistent lumbago as a symptom 
of importance in masked Pott's disease, particularly after injury. Brow n- 
Scquard ’s ppruiysi^ .is more common in tumor and in injuries than in caries. 
Pressure on the nerve roots, too, is loss frequent in caries than in malignant 
disease. The cervical form of parhvmcnibgitis also produces a pressure 
paralysis, the symptoms of which have already been detailed. Pressure from 
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secondary carcinoma is naturally suggested when spinal symptoms follow r' 
within a few years after an operation for cancer of the breast. , In paraplegia J 
following tumor of the vertebra secondary to cancer of the breast, and in I 
the erosion of the spine by retroperitoneal growths, the suffering is most! 
intense. The condition has been well termed vurapleaia dolo rosa. I have' 
seen two cafes m which the breast tumor had not been recognized. 

Treatment.—In compression by aneurism or metastatic tumors the con¬ 
dition is hopeless, hi the former the pains are often not very severe, but 
in the latter morphia is always necessary. On the other hand, compression 
by caries is often successfully relieved even after the paralysis lias persisted 
for a long period. When caries is recognized early, rest and support to 
the spine by the various methods now used by surgeons may do much to 
prevent the onset of paraplegia. Wlienjiarulysis has developed, rest with 
extension gives the best hope of recovery. It is to be remembered that 
restoration may occur after compression of the cord has lasted for many 
months, or even more than a year. Cases have been cured by recumbency 
alone, enforced for weeks or months; the extradural and inflammatory 
products are absorbed and the canes heals. In earlier days brilliant results 
were obtained in these eases by suspension, a method introduced by J. K. 
Mitchell in KS'.'ii, and pursued pith remarkable success by his son, Weir Mitchell. 
During niv association with the hilirmary for Nervous Diseases I had numerous 
opportunities of witnessing the really remarkable effects of persistent sus¬ 
pension, even in apparently desperate and protracted cases. In recent years 
the suspension methods in the erect posture have been largely superseded 
by those'of hyperextension during recumbency with the application of plaster 
jackets to hold the body and spine immovable in the improved position, 
forcible correction of iho deformity under nmvsfhesia as sometimes advo¬ 
cated is not lo lie recommended, hut the gentler partial corrections, perhaps 
repeated several times with a few weeks’ interval, often lead to a rapid disap¬ 
pearance of paralyses through the lessening of the angular deformity of the 
vertebra, hi protracted cases after these methods have been given a fair 
trial, laminectomy may become advisable, and has in many instances been 
successful in relieving paralyses when bloodless methods have failed. 

The general treatment of caries is that of tuberculosis—f resh .air , gpqd 
food , cod-1 Ivor oil, and arsenic. 

Lusio.ss op tub Cauda Equina and Conus Medullaris. 

The spinal cord extends only lo the second lumbar vertebra. Injury, 
tumors, and canes at or below tins level involve not the cord itself, but the 
bundle of nerves known as the cauda equina and the terminal portion of 
the cord, the conus niednllaris. Much attention lias been given to lesions 
of tliis*part. The whole subject is admirably discussed in Thorburn’s work. 
Fractures and dislocations are common in the lumbo-sacral region, tumors 
not infrequently involve the filaments of the eauda equina, and some of 
the nerves are often entangled in the cicatrix of a spina bifida. 

A lesion limited to the conus medullaris is rare. A myelitis or a focal 
haematomyelia limy tie limited to this site with symptoms referable to a 
lesion of tlie lowest sacral segments—anaxsthesia over the buttocks, gerinseum, 
and genitalia, paralysis of the levator aui and the vesical and anal sphincters. 
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I ch a focalized lesion lias' been knowu to follow a lumbar puncture lyado 
keen tko lfjst and second lumbar \orlobno. 

In a fracture or dislocation of the first, lumbar vertebra the conus modul- 
B may be compressed together with the lowest sacral ucncs gneu oil 
In it. It is rare, however, in traumatic cases for llio tip of the cord to 
xer injury alone without simultaneous involvement of the neiu* roots com-, 
ising the eauda equina from the second lumbar down, lit fracture or 
ilocation of the fifth lumbar vertebra the sacral roots mav alone be involved, 
lus in a case which 1 have reported the patient fell from a bridge and 
d paralysis of the legs and of the bladder and rectum. Wlum seen sixteen 
pears after the injury, there was flight weakness, with wasting of the left. 
±eg; there vyas complete loss of the function in the aiio-vesieal and genital 
centres, and amesthesia in a strip at the back part of the thigh (in the 
distribution of (lie small sciatic), and of the pcrinumin, scrotum, and penis. 
The urethra was also insensitive. 

It is sometimes very difficult to differentiate between a lesion, possibly 
at the first lumbar vertebra, involving the lower part of I he spm.il <ord 
and one in the sacral region which compromises those peripheral nerves of the 
eauda equina that are given off from the same segment. This is particu¬ 
larly so in the ease of tumors, for in fracture* or varies lime itiav be some 
palpable indication of the seat of trouble, in eauda equina lesions, however, 
pressure upon the nerve roots is supposed to all'cet motion much more markedly 
than sensation, and this diseiepancv mav lie helpful since in the coni le-ions 
themselves the motor and sensory disturbances arc more apt to have a corre¬ 
spondingly segmental distribution. 

The table and figures given in the general introduction will be found 
useful in determining the nerve fibres anil segments involved m these cases 
of injury of the eauda equina. 

IV. TUMORS OF THE SPINAL CORD AND ITS 
MEMBRANES. 

Morbid Anatomy.—New growths may develop in the cord or in ils mem¬ 
branes, or may extend into them from the spine. These invading growths 
are the more common and have been touched upon in a previous section. 
Hero the primary spinal growths only will be considered. 

Schlesinger’s tabulation m 1 is!)K of 100 eases slum' that meningeal Ininors 
are considerably more common (ban medullary or true cord Illinois. Soli I ary 
tubercles are by far the most frequent medullary growths. The iiieiiinge.il 
tumors may be either ultra- or extradural nndftlu^jntradiiral|sarcomata 
nr, fibromata—it is often dillieult to tell under which of llicsc terms they 
should be classified—are by far the most common. This is important bccau-e 
these particular growths remain for a long to... o..n ■ n(11fr.1 mg and olfer 
most favorable opportunities for surgical tnnin.. at*. In Hi. . n idural space 
echinococcus cysts are in some countries frequently found. They are usually 
multiple, and indeed, most of the other forms of tumor may lie multiple. A 
lipoma^.psainmomaJ J myxoma, nruioma, and oilier varieties nl growth may 
l<e met vvithJJJGummaia aiid^gliosatvninala are not infrequent and usually 
involve both the'cord and the meninges. 
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Tumors are more commonly situated on the lateral and dorsal surfaces 
of the cord, but there is no level of the spine in which they may not occur. 

The effects of tumor on the functions of the cord are varied.' Slow com¬ 
pression is usually produced by growths external to the cord, and it is remark¬ 
able what a high grade of compression the cord will bear without serious inter¬ 
ference with, its functions. In cases of prolonged interruption of function 
ascending and descending degenerations occur. Tumors developing within the 
cord may lead to syringomyelia. 

Symptoms. —These will naturally vary a good deal with the segment fti- 
votved and with the degree of pressure and the extent of implication of the 
nerve roots. Neuralgic pains which persist over a particular territory, and a 
slowly progressive paralysis which may at first suggest a Brown-Sdquard 
syndrome, should always make one suspect a spinal growth. 

The symptoms of live commoner intradural tumors are as follows: Bjidiat- 
ing (root) pains from the level of the lesion; segmental atrophy from pressure 
on the ventral,horns; weakness of the leg, going on to paralysis, at first only 
on the side occupied by the growth, and due to pyramidal tract involvement ; 
sensory disturbances on the opposite side, first alfeeting pain and temperature 
sense; with increase of symptoms the crossed typo of paralysis is lost and motor 
palsy occurs*oil both sides with great increase of relieves; e ven in advanced 
eases the sensory paralysis rarely becomes quite complete, since some (actual 
transmission from the lower sacral segments usually persists; spasmodic, pain¬ 
ful, jerking movements of the lower extremities are very characteristic of the 
advanced cases. These symptoms wilt vary naturally with the character of 
the growth, its segmental level, place of origin, and other factors, but in no 
fit her disease is there the same coincidence of a gradual compression paraplegia 
and persistent radiating pain. In some cases pain may he elicited by deep 
pressure alongside the spinous processes at the level of the growth, and the 
patient, by sudden exertion, or by straining, coughing, or sneezing, may greatly 
increase it. 

Diagnosis.—When constant and severe root pains are associated witli a 
progressive paralysis, the diagnosis may be easily made, (bines may cause 
identical symptoms, but the radiating pains are rarely so severer* Cervical 
meningitis simulates tumor very closely, and in reality produces identical 
effects, but the.very slow progress and the bilateral cluiraclcr from the outset 
may be sufficient to distinguish it. ! Jn chronic transverse myelitis the symp¬ 
toms, according to (lowers, may resemble tumor very closely and present radi¬ 
ating pains, a sense of constriction, and progressive paralysis! Syringomyelia, 
too, may give a similar picture. A radiogram may lie of diagnostic aid in 
ease the vertebrae are infiltrated by the growth. 

The nature of the tumor can rarely be indicated with precision. With a 
marked.syphilitic history gumma may naturally ho suspected, or with coex¬ 
isting tuberculous disease, a solitary tubercle. 

Treatment. — 1 f the possibility of syphilitic infection is present the iodide 
of potassium should be given in large and increasing doses. For (lit* seven 
pains counter-irritation is sometimes beneficial, particularly (lie thermo¬ 
cautery; morphia is, however, often necessary. A successful laminectoiin 
offers thb Wily hope of relief in case the lesion prove to lie non-syphilitu 
During the seventeen years since Horsley’s first brilliant operation there have 
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been numerous eiV-.es of sueeessful oxtirpnlion of spinal eonl tumors. Tli 

I tradural fibrosarcomata are tlie most favorable eases ami complete restore 
>n of function in the cord may follow the reimnal of the tumor. In th< 
filtrating growths the nerve roots may be divided, or. as has been suggested 
en the «ord itself sectioned for the relief of the agonizing pain, but ultimali 
ire is hopeless in malignant growths of this character. 

V. SYRINGOMYELIA. 

Definition. —A glioniatous new grow Ui about the central canal of the spinal 
forthwith cavity formation. 

Etiology and Morbid Anatomy.—Syringomyelia must be distinguished 
from-ddaUtum of flio-winlral canal—hydroinvelus—slight grades of which are 
not very uncommon either as a congenital condition or as a result of the 
pressure of tumors. The cavity of s>ringomvelia lias a variable extent in the 
cord, sometimes running the entire length, but in many cases involving only 
the cervical and thoracic regions or a more limited area It *s usually in the 
dorsal portion of the cord and mnv extend only into one dorsal cornu. The 
transverse section may be oval or circular or narrow and lissiire-fike It varies 
at different levels. The condition is now regarded as a (/linsis.’ii development 
of embryonal neurogliar tissue in which liieinorihage or degeneration takes 
place with the formation of cavities. 

Of 190 cases, i:i:i were in men, .97 in women (Schlcsinger). A large 
majority of (lie cases begin before the thirtieth year. The disease has las'll 
met with in three members of the same family 

Symptoms,—The clinical features are extremely complex. In the classical 
form there are'irregular pains, dually in the cervical region ;iniuscular atropfiy 
develops, which mnv bo confined to the arms, or sometimes extends to tin- logs. 

5 The retle.xes arc increased und<ni spastic condition develops in the legs. Idti- 
malely tlioKdinieal picture may be that of an amyotrophic lateral sclerosis. The 
4tactile sensation is usually normal and theTmuscular sense is retained, lint pain- 
g ful and thermic sensations are not recognized, or there may be in rare instances 
complete^ahmstliosin of the skin and of the mucous membranes (Dejermn). 
This combination of loss of painful and thermic sensations with paralysis of 
an amyotrophic Ivpo is characteristic, but not, pathognomonic of the disease. 
The special senses are usually intact and the sphincters uninvolved. Trophic 
troubles arc not uncommon. ()w mg to the loss oft lie pain and heal sensations, 
the patients are apt to injure themselves. Scoliosis also may be present in 
ihoso cases. The loss of painful and thermic impressions is due to the fact, 
that these pass to the brain in the peri-ependymal gray matter, particularly' 
that port ion in the dorsal roots, which is almost nm-lantly involved in syringe-; 
myelin. The tactile sensation is retained krause the posterolateral columns 

are uninvolved. . 

Schlcsinger, in his monograph (1KSI5), recognizes the following types: 
(1) With the classical feature- above described, which may begin in the 
cervical or lumbar regions; ft) a motor type, with the picture of an amyo¬ 
trophic or a spastic paralvsi-—the sensation may be undisturbed for years, 
(3) with predominant season features, simulating hysterical hemiplegia, or 
with general paiu and temperature anaisthesia; (4) with pronounced trophic 
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disturbances—to this type belong the cases described as M p ma’ * .disease, an 
affection characterized by neuralgic, pains, cutaagPUS aracal h eai a , tod painlfigs, 
destructive whitlows; and (o) the talielic type, either a combinationj?f the 
symptoms or tabes in the lower, and of syringomyelia in the upper extr emitie s, 
or a pure tabetic symptom-complex, due to invasion of the dorsal columns by 
the gliosis (Oppenhcim). Arthropath ies occur in about 10 per cent of the 
cases. 

Diagnosis.—In typical cases the diagnosis is easy. < The combination of an 
amyotrophic paralysis,atlie picture of progressive muscular atrophy of the 
Aran-l)ucheune type, with retention of tactile andlloss of thermic and painful 
sensation, is probably pathognomonic of the disease. Of affections with which 
it may he confounded; anesthetic leprosy is the most important, since the,; 
anesthesia and the wasting may closely simulate it; but, as a rule, in leprosy 
trophic changes are more or less marked. There is often loss of phalanges 
and there is no characteristic dissociation of sensory impressions. 

' VI. ACUTE MYELITIS. 

Etiology.->-Acute myelitis results from many causes, and may affect the 
cord in a limited or extended portion—the gray matter chiefly, or the gray 
and white matter together. It"is met with: (a) As an.independent affection 
following exposure to cold, or exertion, and leading to rapid loss of-power 
with the symptoms of an acute ascending paralysis. (6) As a sequel of the 
infectious diseases, such as smallpox, typhus, measles, and gonorrheea. (e) As 
a result of traumatism, either fracture of the spine or very severe muscular 
effort. Concussion without fracture may produce it, but this is rare. Acute 
myelitis, for instance, scarcely ever follows railway accidents, (d) In diseases 
of the bones of the spine, either caries or cancer. This is a more common cause 
of localized acute transverse myelitis than of the diffuse affection, (e) Is 
disease of the cord itself, such as tumors and syphilis; in the latter, either in 
association with gummata, in which ease it is usually a late manifestation; or 
it may follow within a year or eighteen months of the primary affection. 

Morbid Anatomy.—in localized acute myelitis affecting white and gray 
matter, as met with after accident or an acute compression, the .card, is-swollen, 
the-pia. injected, the consistence greatly reduced, and on incising the mem¬ 
brane an almost diffluent material may escape. In less intense grades, on section 
at the affected area, the distinction between the gray and white matter is lost, 
or is extremely indistinct. The tissue may be injected, or, as is often the case, 
haemorrhagic. It is particularly in those forms, due to extension of disease 
from without or to acute compression, that we find definite involvement of 
the white matter. In oilier instances the gray matter is chiefly affected. There 
may be localized areas throughout the coni in which the gray matter is reduced 
in consistence and luemorrhagic, the so-called red softening. There may be 
definite cavity formations in these foci, in some cases of disseminated or 
focal myelitis the meninges also are involved and there is a myelomeningitis. 
And, lastly, there are instances in which, throughout a long section of the 
cord, sometimes through the lumbar and the greater part of the thoracic, or 
in the thoracic and cervical regions, there is a diffuse myelitis of the gray 
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if Histologically the nerve fibres are much swollen and irregularly distorted) 
ie axis-cylinders are beaded, the myelin droplets are abundant, and the 
minated bcftlies known as corpora amylneea may be seen. Granular fatty 
Ha axe also numerous and there may be leucocytes and red blood-corpuscles, 
ianges ia the blood-vessels are striking; the smaller veins are distended and 
ay show varicosities. The perivascular lymph spaces contain numerous leu- 
icytes, and the smaller arteries themselves are frequently the seat of hyaline 
rombi. The ganglion cells are swollen and irregular in outline, the proto- 
asm is extremely granular and vacuolated, and the nuclei, though usually 
visible, may show signs of division, and the processes of the cells are not seen. 

In cases which persist for some time we have an opportunity of siring 
e later stages of acute myelitis. The acute, inflammatory, hypenemie or 
■ed softening is succeeded by stages in which the affected area becomes 
norc yellow from gradual alteration of the blood-pigment, and finally white 
u color from the advancing fatty degeneration. In eases of compression 
lyelitis, a sclerosis may gradually be produced with the anatomical picture 
f a chronic diffuse myelitis. * 

Symptoms. — (a) Acutk Diffuse Mvki.itis.— 1 This form may follow ex¬ 
posure to cold, or occurs in connection with syphilis nr one of the infectious 
diseases, or is seen in a typical manner in jho extension from injuries or 
from tumor. The onset, though scarcely so abrupt as in luemorrhage. may 
be sudden; a person may be attacked on the street and have difficulty ill 
getting home. In some instances, the onset, is preceded by pains in the 
legs or back, or a girdle sensation is present. If may In 1 marked by chills, 
occasionally by convulsions; fever is usually present from the beginning— 
at first sight, hut subsequently it may become high. 

The motor functions are rapidly lost, sometimes as quickly as in Landry^ 
ascending paralysis. The paraplegia may be complete, and, if the myelitis 
extends to the cervical region, there may be impairment of motion, and 
ultimately complete loss of power m the upper extremities as well. The 
sensation is lost, but there may at first be liyponcsthcsia. The reflexes in 
the initial stage are increased, but in acute central myelitis, unless limited 
in extent to the thoracic and cervical regions, the relieves are usually abolished. 
The rectum and bladder are paralyzed. Trophic disturbances are marked; 
the muscles waste rapidly; the skin is often congested, and there may he 
localised, gating. The temperature of the affected limbs may be lowered. 
Acute bed-sores may develop over the sacrum or on the heels, and sometimes 
a multiple arthritis is present. In these acute eases the general symptoms 
become greatly aggravated, the pulse is rapid, (he tongue becomes dry; there 
is delirium, the-fever increases, and may reach 107° or 108°. 

Thfi course of the disease is variable. In very acute eases death follows 
I in fr om fiv e to ten days. The cases following the infectious diseases, par- 
I ticularly the fevers and sometimes syphilis, may run a milder eour.se. 

' The diagnos is of this variety of acute myelitis is rarely difficult. In 
common with the acute asceuding paralysis of Landry, and with certain 
eases - of m ultiple neuritis, it presents a rapid and progressive motor paraly¬ 
sis. "Prom the former it is distinguished by thehnore marked involvement 
of sensation, theitrophic disturbances, the paralysis of bladder and rectum, 
t he rapid wasting^-the electripal changes, and the fever. From acute cases 
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of multiple neuritis it may be more difficult to distinguish, as the sensory 
features in these cases may be marked, though there is rarely", if ever, in 
multiple neuritis complete anaesthesia; the wasting, moreover, is more^xapid 
in myelitis. The bladder and rectum are rarely involved—though in ex¬ 
ceptional cases they may be—and, most important of all, the trophic changes,* 
the development of bull®, bed-sores, etc., are not seen in multiple neuritisJ 

(6) Acuxs TRANBVKUtas Mvjsmtib. —The symptoms naturally differ withi 
the situation of the lesion. 

(1) Acute transverse myelitis in the thoracic region, the most common 
situation, produces a very characteristic picture. The symptoms of onset. 
aTe variable. There may be initial pains or numbness and tingling in thW 
legs. The paralysis may sot in quickly and become complete within ft 
few days; but. more commonly it is preceded for a day or two by sensations 
of pain, heaviness, and dragging in the legs. The paralysis of the lower 
limbs is usually complete, and if at the level, say, of the sixth thoracic 
vertebra, the abdominal muscles axe involved. Sensation may be partially 
or completely lost. At the onset there may be numbness, tingling, or even 
hyperesthesia in the legs. At the level of the lesion there is often a zone of 
hyperesthesia, which is discovered by passing a test-tube containing hot 
water along .the spine, when the sensation of warmth changes to one of 
actual pain. A girdle sensation may occur early, and when the lesion is in 
this situation it is usually felt between the ensiform and umbilical regions. 
The reflex functions are variable. There may at first be abolition of the 
rellexes; subsequently, those which pass through the segments lower than the 
one affected, may be exaggerated and the legs may take on a condition of spastic 
rigidity. Tt does not always happen, however, that the reflexes are increased 
here, for in a total transversolesion of the cord, they are usually entirely lost 
as first pointed out by Bastian. That this is not due to the preliminary shod 
is shown by the fact that the abolition of the reflexes may be permanent. The 
muscles become extremely flabby, waste, and lose their faradio excitability, and 
the sphincters lose their tone. The temperature of the paralyzed limbs is vari¬ 
able. It may at first rise, then fall and become subnormal. Lesioixs of the skin 
are not uncommon, and bed-sores are apt to form. There is at first retention of 
urine and subsequently spastic incontinence. If the lumbar centres are in¬ 
volved. there are from the outset vesical symptoms. The urine is alkaline in 
reaction and may rapidly become ammoniacal. The bowels are constipated 
and there is usually incontinence of the faxces. Some writers attribute the cys¬ 
titis associated with transverse myelitis to disturbed trophic influence. 

The course of complete transverse myelitis depends a good d eal upon its 
cause. Death may result from extension. Segments of the cord may be com¬ 
pletely and permanently destroyed, in which case there is persistent paraplegia. 
The pyramidal fibres below the lesion undergo the secondary degeneration, and 
there is an ascending degeneration of the dorsal median columns, if the 
lower segments of the cord are involved the legs may remain flaccid. In some 
instances a transverse myelitis of the thoracic region involves the ventral horns 
above and below the lesion, producing flaceidity of the muscles, with wasting, 

■ fibrillar contractions, and the reaction of degeneration. More commonly, 
however, in the cases which last many months there is more or less rigidity of 
the muscles with spasm or persistent contraction of the flexors of the knee. 
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t (2) Transverse Myelitis of the Cervical Region .—Jf tin* lesion is i|t the 
fevel of the Sixth or seventh cervical nerves, there is paralysis of the upper 
Hctcemities, more or less complete, sometimes sparing the muscles of >the 
ihoulder. Gradually there is loss of sensation. The paralysis is usually com¬ 
pete below the point of lesion, but there are rare instances in which the arms 
are affected, the so-called cervical .paraplegia. In addition, to the symp- 
already mentioned there are several which are more characteristic of 
averse myelitis in the cervical region, such as the occurrence of vomiting, 
cough, and slow puls**, which may sink to 20 or HO, pupillary changes— 
Inyosis—sometimes attacks of dysphagia, dyspiuea, or svgeope. 

Treatment of Acute Myelitis.—In the rapidly developing form due either 
to a diffuse inflammation in the gray matter or to transverse myelitis, the 
important measures arc scrupulous cleanliness, care and watch fill ness in 
guarding against bed-sores, the avoidance of cystitis, either by systematic 
catheterization or, if there is incontinence, by a carefully adjusted bed urinal, 
or the use of antiseptic cotton-wool repeatedly changed. In an acute onset 
in a healthy subject the spine may be cupped. Counter-irritation is of doubt¬ 
ful advantage. Chapman's ice-bag is sometimes useful. No drugs have the 
slightest influence upon an acute myelitis, and even in subject- with well- 
marked syphilis neither mercury nor iodide o^ |mtas-ium is curative. Tonic 
remedies, such as quinine, arsenic, and strychnia, mav be used m the later 
stages. When the muscles have wasted, massage is benelicial in maintaining 
their nutrition. Electricity should not lie used in the early stage.-oI myelitis. 
It is of no value in the trail-verse myelitis in the thoracic region with retention 
of the nutrition in the muscles of the leg. 


E. DIFFUSE AND FOCAL DISEASES OF THE DRAIN. 

I. TOPICAL DIAGNOSIS. 

Only certain regions of the brain give localizing svmptoms. These are the 
cortical motor centres and the associated sensorv centres, the speech centres, 
the centres for the special senses, and the tracts which connect the-e coitical 
areas with each other and with other purls ol the nervous system. 

The following is a brief summary of the effect- of lesions from the cortex 
to the spinal cord: 

1. The Cerebral Cortex.— (a) UedcaoUoslenous of the. mot or cortex cause 
paralysis in the muscles of the opposite side of the body. 1 lie paralysis is at. 
first flaccid , but the spastic condition subsequently develops. The extent of 
the paralysis depends upon that of the lesion. Ii is apt to lie limited to the 
muscles of the head or of an extremity, giving ri-c to the cerebral monoplegias. 
One gro up of muscles may be much more affected than others, especially in 
lesionsoFThThighly differentiated area for the upper extremity. It is un¬ 
common to find all the muscle group- of an extremity equally involved in 
cortical monoplegia. Very rarely through small bilaterally symmetrical lesions 
monoplegia of the tongue mav result without paralysis of the face. A lesion 
may involve centres lying close together or overlapping one another, thus pro¬ 
ducing associated monoplegias—e. g., paralysis of the face and arm, or of the 
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arm and leg, but not of the face and leg without involvement of the arm. 
Very rarely the whole motor-cortex is involved, causing paralysis of the opposite 
side—cortical hemiplegia. TTnnnlly in nnoh instances there in marked recovery, 
so that only a monoplegia persists. 

Adjoining and posterior to the motor area is believed to be the region of 
tjie cortex in which the impulses concerned in general bodily sensation (cutane¬ 
ous sensibility, muscle sense, visceral sensations) first arrive (the somsssthetic 
area). Combined with the muscular weakness there is usually some disturb¬ 
ance of sensations, particularly of those of the muscular sense. In_ lesions of 
the superior parietal lobe the stereognostic sense is very often affected. For 
\ exam pie, when a coin or a knife is placed in the hand of. the affected limb, the 
i patient’s, eyes being closed, it is not recognized, owing to inappreciation of 
the form and consistence of the object, and this even though the slightest 
tactile stimulus applied to the fingers or surface of the hand is felt and may 
be correctly localized. The sense of touch, pain, and temperature may be 
lowered, but usually not markedly unless the superior and inferior parietal 
lobules are involved in subcortical lesions. Paresthesias and vaso-motor dis¬ 
turbances are common accompaniments of paralyses of cortical origin. 

(6) Irritative lesions cause localized spasms as described on page 883. 
The most varied muscle groups corresponding to particular movement forms 
may be picked out. If the irritation be sudden and severe, typical attacks of 
Jacksonian epilepsy may occur. These convulsions are often preceded and 
accompanied by subjective sensory impressions. Tingling or pain, or a sense 
of motion in the part, is often the signal symptom (Scguin), and is of great 
importance in determining the seat of the lesion. 

Lesions are often both destructive and irritative, and we then have com¬ 
binations of the symptoms produced by each. For instance, certain muscles 
may be paralyzed, and those represented near them in the cortex may be the 
seat of localized convulsions, or the paralyzed limb itself may be at times 
subject to convulsive spasms, or muscles which have been convulsed may be¬ 
come paralyzed. The close observation of the sequence of .the symptoms in 
such cases often makes it possible to trace the progress of a lesion involving 
the motor cortex. In these eases the most frequent cause is a developing tumor, 
though sometimes local thickenings of the membranes of the brain, small ab¬ 
scesses, minute haemorrhages, or fragments of a fractured skull must be held 
responsible. 

In another section lesions involving the centres for the special senses arc 
considered, and we shall simply refer to them here. The symptoms caused 
by lesions of the speech centres will be described under aphasia, and it is 
only necessary to note here the near situation of the motor speech area ( Broca’s 
centre ) in the left inferior frontal convolution to the centres for the face and 
tongue on that side, and the nearness of the supposed centre for writing to 
that of the hand and arm, and to state that motor aphasia ia often associated 
wir b paral ysis of the right side of the face and the right arm. Accompanying 
the paralysis, following a Jacksoniah fit, of the right face or arm there is often 
a transient motor aphasia. 

According to Flechsig, the sensori-motor centres are limited to tolerably 
circumscribed areas in the cortex, which differ from other portions in that thev 
are provided with projection fibres which connect them with lower centres. 
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l?he re mainin g areas of the cortex, amounting, he believes, to about two-thirds 
of the whole*, are devoid of projection fibres and are concerned entirely in 
associative activities. These latter areas, the association centres ” of Floeli- 
aig, are three in number: (1) The anterior association centre, including the 
whole of the frontal lobe in front of the sonuvslhctic area; (',!) (be middle 
association centre, corresponding to the cortex of the island of Jjeil; and (3^ 
the large, posterior association centre, including the pnecuneus, the su|>erior 
and inferior parietal lobules, the supramarginal and angular gyri. and the 
whole of the temporal and occipital lobes except the auditory and visual sen¬ 
sory areas. 

Flechsig attributes-the higher psychic functions, especially those connected 
with the personality of the individual, to the anterior association centres, while 
the intellectual activities which hare to do with knowledge of the external 
world ho believes correspond to the functions of the large posterior association 
centre. Whether these views be true, and. if so, in how far they may lie applied 
practically in the localization of diseases, especially of the mind, the future 
has to decide. * 

2. Centrum Semiovale.—Lesions in this part mayiaxstlve either projection 
fibres (motor or sensory) or association fibres. If involvement of (lie motor 
path cause paralysis, this has the distribution of a cortical patsy when the 
lesion is near the cortex, and of a paralysis due to a lesion of the internal 
capsule when it is near that region. These lesions of the molor Wires may 
be associated with symptoms due to interruption in the other systems of Wires 
running in the centrum semiovale; there may he sensory disturlmnces-4-hoini- 
aniEBthesia an^ hemiunopia—and if the lesion is in the left hemisphere one 
of the different forms ofjaphasia may accompany the paralysis. 

3. Corpus Callosum.—L’ins may be congenitally absent without symptom*. 

An acute lesion involving a large portion of the corpus callosum may, how-/ a, 
ever, yield symptoms suggestive of its localization in tins region. In the ease 
recorded by Kcinhard, in which the situation of the lesion was sus|ieolcd ante 
mortem, there was a I disturbance of equilibration (without vertigo) and of 

.the synergetic movements of both halves of the body. The autopsy revealed 
a gliosareoma which had destroyed the posterior three-fourths of the corpus 
callosum. In Bristowe’s 4 cases there existed, as symptoms common to all, 

> pain in the head and ^partial or complete hemiplegia, with gradual extension 
of the paralysis to the opposite side of the body, j Toward the end of life there 
was disturbance of speech^ difficulty in deglutition ./incontinence of urine and 
fiecos, an£ dementia. Here the symptoms have in them nothing that can be 
looked upon as pathognomonic; indeed, many of the phenomena were doubtless 
dependent upon involvement of the projection and association fibres of the 
centrum semiovale. 


IrLanimak in which the corpus callosum has been cut experimentally pro¬ 
gressive emaciation has been mentioned as a characteristic phenomenon. 

4‘. Internal Capsule (Fig. 4).—Through this pass within a rather narrow 
area all, or nearly all, of the projection fibtes (both motor and sensory) which 


are cqqkeeted with the cerebral cortex. It is divided into an anterior limb, a 
knees had a posterior limb, the latter consisting of a thalamo-lenticular por- 
tiraen tht anterior two-thirds) and a retrodenticular portion (its posteriori 
tJhe^pupil(n considering the effects of a given focal lesion involving the fibres d 1 
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of tlyi internal capsule, it is not to be forgotten that the relations of the tw- 
limbs of the capsule to one another and to the knee vary considerably in dif 
ferent horizontal planes. Much of the confusion in the bibliography is do 
pendent upon neglect to describe the horizontal level of the lesion, as well a 
its situation in an antero-posterior direction. ■ The principal bundle..pasainj 
through the interior limb of the capsule is that which connects the frontal gyr 
land the medial bundle in the base of the peduncle (crus) with the nuclei o 
[the pons. ^These fibres are centrifugal, and innervate chiefly the lower moto 
(nuclei governing bilaterally innervated muscles, especially those of the eyes 
head, necK, and probably those of the mouth, tongue, and larynx.,... In lowe 
'horizontal planes these fibres are situated near the knee of the capsule, it u 
the region of the knee of the capsule which transmits especially the fibres pass 
ing from the cerebral cortex to the nuclei of the facial, hypoglossal, and thirc 
nerves. The path which supplies the nuclei governing the muscles used ir 
speech passes through the knee. 

The pyramidal tract goes through the thalamo-lenticular portion of the 
capsule. The fnotor fibres are arranged according to definite muscle groups 
or rather movement forms, those for the movements of the arm being anterioi 
to those for the leg. The number of fibres for a given muscle group corre¬ 
sponds rathefr to the degree o£ complexity of the movements than to the size 
of the muscles concerned. Thus the areas for the fingers and toes are rela¬ 
tively large. 

The fibres to the somaesthetic area of the cortex—that is, those from tin 
ventro-lateral group of nuclei of the thalamus and the tegmental radiations— 
carrying impulses concerned in general bodily sensation, pass upward througl 
the posterior part of the thalamo-lenticular portion of tho capsule. Some o 
these fibres pass through the anterior two-thirds of the posterior limb along 
side of the fibres of the pyramidal tract. 

Through the retro-lenticular portion of the posterior limb,- opposite th< 
posterior third of the lateral surface of the thalamus, pass (l)J,hc..fibres carry 
ing impulses concerned in tho sensations of the opposite visual field (optii 
radiation from the lateral geniculate body to the visual sense area in tin 
occipital cortex); (2) the fibres carrying impulses concerned in auditory sen 
sations (radiation from the medial geniculate body to the auditory sense arei 
in the cortex of the temporal lobe); (3) the fibres (probably centrifugal 
connecting the cortex of the temporal lobe with the nuclei of the pons. 

With this preliminary knowledge concerning the internal capsule, it is no 
difficult to understand the symptoms which result when it is diseased. 

Since here all the fibres of the upper motor segment are gathered togethe 
in a compact bundle, a lesion in this region is apt to cause complete hemi 
plegja.of the opposite side, followed later by contractures; and if,the lesioi 
involves the hinder portion of the posterior limb there is also hemiansestbesia 
including even the special senses (Fig. 4). As a rule, however, lesions o 
the internal capsule do not involve the whole structure. The disease usual 1; 
affects mainly either the anterior gr posterior portions, and even in instance- 
in which at first the symptoms p6int to total involvement, there is disap 
pearance often of a large part of the phenomena after a short tim'. J fhu- 
when the pyramidal tract is destroyed (lesion of the thalamo-lenti; ar For 
tion of the capsule) the arm may be affected more than the leg, or * ce V8r *Vi 
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[The facial paralysis is usually slight, though if the lesion be well forward 
In the capsulfe the paralysis of the face and tongue may be marked. 

| IJgjnianaesthesia alone without involvement of the motor fibres, due to dis¬ 
ease of the capsule, is rare. There is usually also at least partial paralysis 
of the leg.* When .the retro-lenticular portion of the capsule is destroyed the 
hemi anaesthesia is accompanied by hemianopsia, disturbances of hearing, and 
»metimes of smell and taste. The occmieneo-of- hemiehorea, marked Jremor, 
ir hemiathetosis after a capsular hemiplegia points to the involvement of the 
ialamus or of the hypothalamic region in the lesion. 

Charcot and others have described cases in which as a result of disease of 
he internal capsule there has been paralysis of the face and leg without 
nvolvemcnt of the arm. In such instances the lesion is linear, extending from 
he posterior part of the anterior limb of the internal capsule backward ami 
ateralward to the leg region in the posterior limb of the capsule, the region 
or the arm escaping. 

Capsular lesions when pure are not usually accompanied by apluisic 
ymptoms, alexia, or agraphia. A “ subcortical ” motor aphftsia may result 
’ the lesion is bilaterial, as in pseudo-bulbar paralysis, or if on the left, 
side it is so extensive as to destroy the fibres connecting Broca’s convolu¬ 
tion with the opposite hemispheres, as well $s the pyramidal •fibres on the 
same side. 

5. Crura (Cerebral Peduncles). —From this level through the |wns, me¬ 
dulla, and cord the upper and lower motor segments are represented, the first 
by the fibres of the pyramidal tracts and by the fibres which go from the cere¬ 
bral cortex to the nuclei of the cerebral nerves, the latter by tin; motor nuclei 
and tho nerve fibres arising from them. Ijcsioiis often affect both motor 
segments, and produce paralyses having the characteristics of each. Tlms*n 
singlo lesiou may involve the pyramidal tract and cause a spastic paralysis 
on the opposite side of the body, and also involve the nucleus or the fibres 
of one of the cerebral nerves, and so produce a lower segment paralysis on 
the same side as the lesion—crossed paralysis. In the crus the third and 
fburth cerebral nerves run near the pyramidal tract, and a lesion of this region 
is apt to involve them or their nuclei, causing partial paralysis of the muscles 
of the eye on the same side as the lesions, combined with a hemiplegia of the 
opposite side (Fig. 1, 3). 

The optic tract also. crosses the crus and may be involved, giving hemi- 
anonsia in the opposite halves of the visual fields. 

If the tegmentum bo the seal of a lesion which does not involve the base 
rf the peduncle (or pes) there may bet disturbances of cutaneous andlmus- 
rular sensibility* ataxiafrdisturbances of hearing, or oculo-motor paralysis. An 
iculo-moior paralysis of one side, accompanied by a hemi-ataxia of the opposite 
;ide, appears to bo especially characteristic of a tegmental lesion. 

6. Corpora Quadrigemina. —Anatomical studies point to the view that the 
nppfriny cnilip nl(anterior quadrigeminal body)_ represents thfi most impor- 
ant subcortical central organ for the control of the eye-muscle nuclei. This 
5 supported to~a certain extent by clinical evidence, though as yet but few 
ases have been carefully studied. / Sight is only slightly, if at all, disturbed 
'hen the superior colliculus is destroyed. -The pupil is usually widened, and 

reaction, both.^o light and on accommodation, interfered with. 
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Apparently actual paralysis of the eye muscles does not occur unless the nucleus 
of the third nerve ventral to the aqueduct be^also injured. 

. The inferior colliculus (posterior quadrigeminal body), on the other hand, 
has been shown by anatomical study to . he-an important-way-station in the 
auditory conduction-path. A largo part of the lateral lemniscus "ends in its 
nucleus, and from it emerge medullated fibres which pass through the brachiuni 
quadrigeminum inferins to the medial geniculate body. Thence a large bundle 
runs through the retro-lenticular portion of the internal capsule to the auditory 
sense area in the cortex of the temporal lobe. 

Weinland has collected 19 cases of tumors of the corpora quadrigemina 
from the bibliography; in 9 of these auditory disturbances were especially 
noted. Since the central auditory path of each side receives impulses from 
both ears, lesion of the colliculus on one side may dull the hearing on both 
sides, though the opposite ear is usually the more defective. Lesion of the 
inferior colliculus may be accompanied by disturbance of mastication, owing 
to paralysis of the descending (mesencephalic) root of the trigeminus. The 
fourth nerve niay also be involved. The ataxia which sometimes accompanies 
lesions of the corpora quadrigemina is probably to be referred to disturbance 
in conduction in the medial lemniscus. 

7. Pons and Medulla Oblopgata. —Lesions involving the pyramidal tract, 
together with any one of the motor cerebral nerves of this region, cause Classed 
paralysis. A lesion in the lower part of the pons is apt to cause a lower- 
segment paralysis of the face on the same side (destruction of the nucleus of 
the facial nerve or of its root fibres) and a spastic paralysis of the arm and 
r tcg on the opposite side (injury to pyramidal tract) (Fig. 1, 4). The abdu- 
r cans, the motor part of the trigeminus, and the hypoglossus nerves may also 
be paralyzed in the same manner. When the central fibres to the nucleus 
of the hypoglossus are involved a peculiar form of anarthria results. If the 
.nucleus itself be diseased, swallowing is interfered with. 

' - When the sensory fibres of the fifth nerve are interrupted, together with 
/the sensory tract (the medial lemniscus or fillet) for the rest of the body, which 
”fias already crossed the middle line, there is a crossed sensory paralysis— 
*i. e., disturbed sensation in the distribution of the fifth on the side of the 
^lesion, and of all the rest of the body on the opposite side. 

; A paralysis,of the external rectus muscle of one eye and of the internal 
rectus of the other eye (conjugate paralysis of the muscles which turn the 
eyes to one side), in the absence of a “forced position” of the eyeballs, is 
highly characteristic of certain lesions of the pons. In such cases the internal 
reefus may still be capable of functioning on convergence, or when the eye 
Ho which it belongs is tested independently of that in which the external reetus 
4s paralyzed. This form of paralysis is found, as a rule, only when the lesion 
'lies just in front of the abducens or involves the nucleus itself, or includes. 
besides*the root fibres of the abducens, that portion of the formatio reticularis 
that lies between them and the fasciculus longitudinalis medialis (von Mona- 
kow). The cases of conjugate paralysis just referred to may be complicated 
by other disturbances of the eye-muscle movements, in which case the inter¬ 
pretation of the symptoms may be rendered difficult. The facial nerve is often 
involved in these paralyses. 

, In lesions of the pons the patient often has a tendency to fall toward the 
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Bide on which the lesion is, probably on account,of implication of the middle 
peduncle of the cerebellum (brachiuni pontis)5 Still more frequent *is the 
simple motor hemi-ataxia consequent upon lesio n of the m edial leiunisctm^mul 
peiheeSL-Sf. longitudinal bundles .in the formatio reticularis. Tins is often 
accompanied by a$dissociated sensory disturbance,-pain and temperature being 
affected, while touch remains normal. , The muscular sense may also lw in¬ 
volved. Only when the lesion is very extensive are there disturbances of hear¬ 
ing (involvement of the lateral lemniscus or corpus Irupezoidcum). 

The symptoms produced by involvement of the different cerebral nerves 
will be considered in detail in another sect ion. 

8. Cerebellum.—The functions of this part of the brain are still under 
consideration. Luciani, whose monograph is exhaustive, regards it as “ an end 
organ, directly or indirectly related to certain peripheral sensory organs and 
in direct efferent relationship with certain ganglia of the eerehro-spinal axis, 
and indirectly with the motor apparatus in general. It is functionally homo¬ 
geneous, each part exercising the functions of the whole, hut having special 
relations to the muscles of the corresponding side of the hod/" (Krauss). 

Lesions of the lateral lobes affect the corresponding side of the body, while 
esions of the middle lobe (vermis) affect both sides. Partial removal is fol- 
owgd-by—transientimuscular weakness; complete renuivaTby*o,xIronic iueo- 
irdination. Its one important function would appear to be the coordination 
T the muscular movements. 

In monkeys the symptoms differ much at different periods after the opera- 
ion. During the, first five or six days irritation phenomena predominate, 
iccording to Luciani, there is-aiUlCJiia,-.atony 1,1 the muscles, ifnd astasia _ 
n the side of the body operated upon. The animal can not stand or walk, 
ill these symptoms may gradually disappear in the course of a few months. 

The experiments of J. S. Kisicn Russel 1 do not. entirely confirm the obser¬ 
vations of Luciani, In the first place, the occurrence of asthenia is not con¬ 
stant, and as to atony, while the patellar tendon relieves arc sometimes absent, 
they are as a rule intact in pure cerebellar lesions. There may he even mus¬ 
cular rigidity instead of atony. Russell’s experiments make it seem likely that 
'.the cerebellar hemisphere of one side exercises constantly an inhibitory effect 
ujBHffffic activities of the cerebral hemisphere of the opjiosite side (probably 
by way of the braehium conjunctivum). Thus after removal of one cerebellar 
hemisphere he found that movements of the arm and leg could be caused by a 
faradic stimulation of the contralateral motor area, much milder than that 
necessary to stimulate the homolateral motor area. The epileptic seizures fol¬ 
lowing the administration of absinthe were far greater on the side of ablation. 
It is not impossible that the explanation of the epileptiform attacks by no 
means rare in cerebellar disease is here to be sought. 

W. C. Krauss has analyzed the lesions and symptoms in 100 cases of dis¬ 
ease of this part. The morbid conditions were as follows: Surcoma in 22 
cases; tu bercle in 22; glioma in 18; abscess in 10; tumor of unspecified origin 
in 13; cyst in 7j"and 1 case each of softening, endothelioma, cyst and sarcoma, 
cancer, gumma, fibjama, and haemorrhage. The left lobe was affeeted 32 times, 
the right lobe 32-times, and the middle lobe 17 times. Thus tumor constituted 
by far the most important affection. There may be no symptoms whatever 
if it is in one hemisphere only and does not involve the middle lobe. There 
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are instances not only of complete absence of one whole hemisphere from arrest 
of grbwth, but also of extensive bilateral disease, which throughout life has 
yielded no noticeable symptoms. Only when lesions are comparatively sudden 
do the symptoms resemble the early experimental states in animals. Other 
portions of the brain appear to be able to take on the functions normally 
performed by the cerebellum. _ The most_ common symptoms in tumor of the 
cerebellum are as follows: 

"^Vwiigo, which is rqore consta nt fh' 8 than m- aff n etinna - of any other 
re gion of the.brain. Some believe this to be due to involvement of the nervus 
vestibularis or its nuclei of termination, by means of which the.semicircular 
canals are connected with the cerebellum. The symptom was present in 48 
of the cases of Krauss’ collection, not reported in 43. The vertigo appears 
to bo entirely independent of the ataxia. Though most frequently associated, 
either symptom may be present without the other. The vertigo of cerebellar! 
‘'’disease is often associated with the feeling that objects are revolving about the 
. body, or that the body itself iB moving, i Headache was present in 83 cases! 
\ Vomiting occulted in 69 cases, not reported ill Optic neuritis was found 
in' 66 cases, not reported in 23. It is apt to appear early, and is probably 
7 brought about’by the obstructive internal hydrocephalus that commonly results 
from subtentorial growths thrqpgh .pressure on the aqueductus cerebri. 

Of symptoms which are designated as more particularly cerebellar,! Hlaxia, 
.particularly of the homolateral limbs, is the most important. In cerebellar 
>ataxia thefgait is irregular and staggering, often zigzag, and in attempting to 
walk the patient sways to and fro like a drunken man (demarche d’ivresse of 
>h& French writers). As a^ule, the patient walks and tends to fall toward the 
effected side, but the rule is not certain. gThe ataxia of cerebellar digeasejs to 
bd sharply differentiated from th^taxia of tabes dorsalisjfro m c o rtical a taxia,| 
and probably from the ataxia accompanyingrtfiseases of the tegmental'portion 
bf the pons andjeerebral peduncle. 13-Cerebetlar ataxia is bothrstatic andady¬ 
namic. The opening or closing of the eyes has less influence than in spinal 
ataxia. Very important for differential diagnosis is the fact that when tliej 
patient-lies in bed movementa .tolerably well coordinated can be carried out.' 
-The coarse nature of the incoordination distinguishes cerebellar ataxia from 
"that due to lesion of the cerebral cortex.j} In the latter thei fi ner movem ents 
(buttoning, etc.) are especially apt to be involved, and there is usuall^hemi- 
n aresls or mono-paresis, and oftcn^disturhance-of muscular, sense/pnd of tho 
st ereognos tic sense (von Monakow). Cerebellar ataxia may depend upon the 
withdrawal of the influence of the cerebellum upon the cerebrum. Babinski 
has pointed out thatjthe.affected .limb,-although ataxi% may be held in a given 
p osition more steadily than normal, and also that repeated movements can not 
be as quickly performed on the affected as on the normal side. 

■" ^ Pares is, especially, -of the homolateral trunk muscles, manifest in an_in- 
amliTy to perform the movements of bending, erection, and lateral flexion of 
the trunk, may be present (Hughlings Jackson). Risien Bussell holds-that 
paralysis is ‘t probably directly due to the withdrawal of the cerebellar 
influence from the muscles.” A peculiar attitude of the head has been de¬ 
scribed, in which the face looks upward and is turned away from the side 
occupied by the growth. Deficiency in power of the limbs on the same side 
is frequent. 
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Other less constant but suggestive symptoms are^ieijialgic paint in the 
region of the neck and occiput; blocking of the veuas Qaleni and dilatation 
of the lateral ventricles, (puaing in atuldcen -hydrocephalus ^pressure on the 
mid-brain, pons, or medulla oblongata, producing paralysis of {he cerebral 
nerfes (most commonly the sixth cranial^} rhythmical contractions of the head 
or extremitiesyjnystagmus (particularly when looking toward the side of the 
lesion) ,li|tremor,(<pnarthria, /Auditory or visual disturbances. There may be 
glycosuria, andj^ilateral rigidity .from pressure on the motor paths. Sudden 
death may occur. 

1 The reflexes, though variable, are apt to be increased on the side of the 
lesion, and if internal hydrocephalus develops they may be exaggerated on both 
sides. When the cerebellar disease involves other structures directly, or indi¬ 
rectly through action at a distance, the reflexes may be abolished. 

Symptoms of general mental disturbance may accompany cerebellar dis¬ 
ease, but they are not characteristic. There is ofterajrritabilitv^nfeebled 
memory, and joward the end sopor and coma. 

H APHASIA. 

Speech disorders give important information as to the position of lesions 
of the nervous system, and it is for this reason that they are considered here. 

The studies of Boulliaud, Dax, Broca, Bastian, Kussmaul, Lielitlieim, 
Marie, and others have done much to widen our knowledge of this very ditli- 
cult subject. The student is referred to the works of these authors, and 
especially to the recent monograph of Motitier. * 

, As in all other voluntary movements speech requires not only a motor but 
a sensory apparatus, and we have, as comjtosing the speech mechanism? a 
sensory or receptive part as well as a motor or emissive part. These two parts 
are associated with the liigher centres underlying the intellectual process, and 
are controlled by them. 

The muscles which are used in the production of articulate speech are many 
and widely distributed; thus, the respiratory muscles, the muscles of the larynx, 
the pharynx, the longue, the lips, and those which move the jaws, are all 
brought into play during speech. These muscles are all active in other less 
complicated movements; for instance, respiration, crying, sucking, etc., and 
these”comparatively simple movements are represented in the gray matter of 
the .lower motor segment in the pons, medulla, and spinal cord. The asso¬ 
ciation of neurones upon which these movements depend is made during foetal 
life, and is in good working order at the time of birth. 

As the child’s brain grows and takes control of the spinal centres through 
the medium of the pyramidal tracts, other more complex movements are de¬ 
veloped and special neurones are set apart for this purpose. There is, then, 
a re-representation (Hughlings Jackson) of the finer movements of these mus¬ 
cles in the upper motor segment. They are localised in the central convolu¬ 
tions about the lower part of the Bolandic fissure. All these muscles except 
those of the tongue and lips are used bilaterally, and so their movements on 
each side of the body are represented on both sides of the brain. 

This group of movements, which are in part congenital and in part ac¬ 
quired during the early months of life, is that from which the delicate move- 
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ments of articulate speech are developed. The structures upon which these 
moveihents depend make the primary or elementary speech mechanism. 

The cortical centres are in the lower third of the central convolution on 
both sides of the brain. They are bilaterally acting centres, and a lesion 
limited to either one should not produce marked or permanent defects in 
speech. This is true for the right side, but on the left Broca’s convolution 
did the insula are so closely situated that they are usually injured at the same 
time, and motor aphasia results. 

The Path from Cortex to Lower Hotor Centres. —This is made up of the 
motor fibres which go to the nuclei of the pons and medulla, and in the 
internal capsule is situated near the knee. As in the cortex, a unilateral 
lesion here causes only slight disturbances of speech due to difficult articula¬ 
tion, following weakness of the opposite side of the face and tongue. On-ihe 
left side*, if the lesion is so near the cortex as to involve the fibres which 
connect Broca’s convolution with the primary speech mechanism, subcortical 
motor aphasia is produced. Bilateral lesions (usually in the internal capsule, 
but at times in the cortex) cause speechlessness^with paralysis of the muscles 
of . articulation—pseudo-bulbar paralysis. To these speech defects Baatisn 
gives the namer Anhcmt ar. 

The lower->scgment of the primary speech mechanism is made up of the 
motor nuclei in the medulla, etc., and the peripheral nerves arising from them. 
Lesions here, if extensive enougli—as, for instance, in progressive bulbar paral¬ 
ysis—may cause speeehlcssness—anartliria (Bastion); but usually they are 
more limited, giving various disturbances of articulation. 

As the'child learns to Bpeak there is developed in the cortex of the brain 
an association of centres which takes control of the primary speech mechanism. 
I The child is constantly hearing objects called by names, and lie loams to asso¬ 
ciate certain sounds with the look, feel, taste, etc., of certain things. When 
he hears such a sound he gets a more or less clear mental picture of the 
object, or, in other words, he has developed certain auditory memories. These 
memories of the sounds of words are stored in what is called the auMery 
ijiiiili miiiilrr This centre, which in the majority of people is the controlling 
speech centre, is situated in the first temporal convolution on the loft side .in 
right-handed people, and on the right side in those who arc left-handed. 
Various theories have been advanced to explain the predominance of the left 
hemisphere in the speech mechanism, and Weber .believes that it is dependent 
upon the development of the writing centre in the left motor cortex in associa- 
tion w ith the centre for the right hand. The afferent impressions arising in 
the ears reach the temporal lobes, those from each ear going to both sides of 
the brain. From each of these primary auditory centres impulses are sent 
to the auditory sj>ecch centre in the left hemisphere. The child endeavors, 
and by repeated efforts learnS, to make the sounds that he hears, and he first 
becomes able to repeat words, then to speak voluntarily. To do this, he has 
had to learn certain very delicate movements, and so there has been developed 
a special motor centre for speech in which these movements are localized. 

The Motor Speech Centre. —This has been placed in Broca’s convolution, 
the posterior part of the left third frontal convolution, but the older views as 
to the localization of aphasia, particularly the motor variety and its associa- 
. tion with this convolution, have been criticised by Marie, whose views may 
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be studied at length in the exhaustive monograph of Mouticr. Marie believeh 
that the pure motor aphasia of writers, anarthria, results from a lesion fnvolvl 
mg the teftJlwitioulac nu cle u s and the adjacent zone, which he defines aa fol¬ 
lows: In a horizontal section of the brain, the transverse line drawn from 
(he anterior angle of the insula to a corresponding pint of the lateral ven¬ 
tricle gives the anterior border; a line from the posterior angle of the insula 
tb a corresponding pint of the lateral ventricle gives the posterior limit. 
Included in this zone are more than one-lmlf of the thalamus, both limbs of 
the internal capsule, the greater part of the caudate nucleus, the lenticular 
nucleus, and the island of Rcil with the subjacent white matter. In a lesion 
of this lenticular zone articulate speech alone is affected; internal speech is 
preserved, and the patient reads and writes and understands spoken speech. 
On. the other hand, a lesion, of the “ zone.of .Wernicke" causes the -sensory 
aphasia-word deafness and word blindness. According to Marie the zone of 
Wernicke consists of the supramarginal and angular gyri and the feet of the | 
first two temporal convolutions. When both those regions are affected there 1 
is loss of spontaneous speech, spoken language is not understood, and the 
patient can neither read nor write. 

Marie's position has been much discussed, and many of the most distin¬ 
guished neurologists have come to the rcscim of the old view-which accepts 
Broca’s convolution as the motor speech centre. Dejcrine, Mills and Spiller 
have published most carefully studied eases which go far to show that the third 
left frontal. Broca's convolution, with the insula forms the cortical motor cen¬ 
tre for speech. They agree, however, that lesions of the left lenticular zone 
interfere with the movements which make speech possible. Those ntbtor speech 
areas are connected by commissural fibres through the corpus callosum with 
the corresponding areas of the right frontal lobe, and these latter can eontfol 
the speech movements when the more direct path in the left pyramidal tract 
has been interrupted. 

The motor speech centres and the corresponding area in the right brain 
are connected either directly by special motor fibres with the bulbar nuclei, 
or, as is more probable, indirectly, through the medium of the cortical cen¬ 
tres of the primary speech mechanism in the lower part of the Rolandic region 
on both sides. 

The speech centres are in close connection with the rest of the brain cor¬ 
tex, and in this way they take part in the general mental activities, of which, 
indeed, the speech processes form a large part. Some authors ha\e assumed 
that the several sensory elements which go to make a concept arc brought 
together in a special region of the brain, and here, as it were, united by a 
name. This is called “ tlm-w»tr@-fo^oonnepta,” or “ naming centre ” (Broad- 
bent), but most writers have followed Bastian in considering that the suppo¬ 
sition of such a centre is unnecessary. 

The mechanism which has been described is that which is developed in 
uneducated people and in children before they have learned to read and write, 
and is of primary importance in all speech processes. As the child learns to 
read he associates certain visual impressions with the speech memories he has 
already acquired, and he then adds to his concepts the visual memories of 
written or printed symbols. These memories are stored in the visual speech 
centre. 
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Hie Visual Speeoh Centre. —This is placed by nearly all authors in the 
angular and supramarginal convolutions on the left side, where visual im¬ 
pressions from both occipital lobes are combined in speech memories. Von 
Monakow believes that there is no such special centre, but that visual speech 
memories are dependent upon the direct connection of the general visual cen¬ 
tres in both occipital lobes with the speech sphere. That speech defects restdt 
from injury to the angular and supramarginal convolutions, he admits; but 
he thinks these are due to an interruption of fibre tracts which lie beneath 
and not to a destruction of a cortical centre. The distinction is, therefore, of 
more theoretical than practical importance. 

In learning to write, the child develops certain delicate movements of the 
arm and hand, and thus acquires another method of externalizing his speech 
activities. Whether or not this requires the development of a separate writing 
centre, apart from the general Rolandic arm centre, or is brought about by an 
evolution of the latter through the medium of Broca’s convolution, is a vexed 
question. Gordinier has recorded a remarkable case of total agraphia, with 
no sensory or iriptor speech aphasia, in which a tumor occupying the foot of 
the second left frontal convolution was found at autopsy. However this may 
be, these movements are learned under the influence of visual impressions in 
association with the other speech memories, although there is a more direct 
path, which is used in copying unknown characters. Just as the movements 
of articulate speech are constantly under the control of auditory memories, so 
are the movements of writing regulated by visual memories; but in this case 
the other speech memories are of great importance. 

With file development of the associations which underlie reading and 
writing, the speech mechanism may be said to be complete, although its activ¬ 
ities are capable of practically endless extension, as when music or foreign 
languages are learned. 

It will be seen that the cortical speech..centres—the speech sphere of the 
French-^pficupy, the part of the brain near the Sylvian fissure, and that they 
all receive their blood from the-SylxiaiLartery. Speaking broadly, the pos¬ 
terior parLof. this., region is -sensory and the anterior is-motor. The sensory 
areas are near the optic radiation and the motor are near the general motor 
tracts, and so with lesions of the posterior part, hemianopia is apt to be asso¬ 
ciated with the speech disturbance while hemiplegia occurs with disease of 
the anterior areas. These associations often help to distinguish a sensory from 
a motor aphasia, but each type has special characteristics which must be 
studied. 

Sensory Aphasia, due to Lesions op the Posterior Part op the Speech 
Area, or to Fibres doing to this Region. 

Auditory Aphasia. —Most people in mentally recalling words do so by 
means of their auditory speech memories—i. e., they think of the sound of 
the words, and. in voluntary speech, it is probable that the will acts on* the 
motor centre indirectly through the auditory centre. This centre is also 
necessary for reading in such persons. There are certain persons, however, in 
whom the mental processes are carried on by visual memories, and in these 
rare “ visuals ” the visual speech centres take the predominant place in speech 
usually occupied by the auditory centres. 
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nnmplotfi flhnlitinn nt all Pm auditory speech memories by destruction of 
+V first tjTnynrai convolution cwses the most extensive disturbances of sfieech. 
Such a person isnmable to comprehend speech, either spoken or printed, ,'yol- 
u ntarv spe ech iaTHiinli diaturbed^ and although at iirst he may talk, his speech 
is nothing but a jargon of misplaced words, ami lie soou becomes speechless. 
Writing..is also lost, and he can neither repeat words nor write at dictation. 
He.JS»y be able to copy. 

Lesions are often only partial, and the resultant disturbance may be simply, 
a difficulty in speech due to the loss of nouns or to the transposition of words 
( D.nrrpM'd a), the writing showing the same defect.iThe patient usually 
understands what he hears and reads, and can repeat words and write at 
d ictat ion. This is the condition Bastian calls “ amnesia verbalis." The eon- 
dition may be so prononneed^that voluntary speech and writing arc nearly lost, 
-even when the auditory memories can still lie aroused by new alferent impres¬ 
sions and he is able to understand what is saul to him mid what he rends.. He 
can, usually repeat and read aloud. 

The afferent paths, which reach the auditory speech contfe from the two 
primary auditory centres, may be destroyed. A lesion to do this must lie in 
the white matter beneath th(‘ first temporal convolution on the left side. Snell 
a lesion would block all auditory impression.^coming to the rmiire, and the 
patient would not be able to understand anything that was said to him, could 
not repeat words nor write from dictation. As the cortical centres are not 
disturbed, and the auditory speech memories are still present, there is no dis¬ 
turbance of voluntary speech or writing, and the patient can read perfectly. 
This is pure word -deafness or subcortical sensory aphasia. 

Visual Aphasia. —Destruction of the visual centre in the angular and 
supramarginal convolutions causes a loss of the visual speech memories, and tile 
i patient is unable to read printed or written characters. He isjmalilejo write ' 
—i. e., there-is agraphia-^nnd he can not copy. ,11 is understanding of spoken 
words is good, and voluntary speech is normal or only slightly paraplia.-ic. 

A subcortical lesion involving the afferent fibres going to the visual s|ieucli 
centre causes pure w ord- blindness (subcortical alexia)—i. c.,(tlitxc_ia. inability 
to understand written or printed words. Voluntary speech and writing are 
good. The patient can not read his own writing except by aid of muscle- 
sense impression, in retracing the letters, either loluntary or passively.^ Asso¬ 
ciated with this is always hemianopia. 

Word-deafness and word-blindness are often combined, and at times it 
is not only the tracts that, connect the primary auditory and visual centres 
with the speech spheres, but. also those which associate them with the other 
sensory centres in the formation of concepts, that are diseased. In this ease 
the patient hasiost not only his auditory and visual speech memories, hut also 
all of his memories which have to do with hearing and sight, and he has mind- 
deafness and mind-hlin dness—i. e.. he is unable to recognize objects when he 
heartTorwhen he sees them. Further than this, there may be a dissociation 
of all the sensory centres from each other or from the higher psychical centre, 
which is practically the same tiling, in which ease the patient is ra.tirelx.unable 
to recognize objects and to use them properly -i. c., he has_apraxia. praxia 
may occur alone, but is usually associated with forms of aphasia. A sensory 
and a motor type have been described. 
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Motor Aphasia. —Lcakma.of the motor speech zone, possibly in rare cases 
. of Broca ’s coBy.Qln.tion alone, more commonlyjjf.&jri&ausiea, causeJosa-Oi. 
the .power o f speech. The patient may bei absolutely dum b, or 'ne may have 
retained one or two words or phrases, which is believed to be due to the activ¬ 
ity of the corresponding region of the right brain. He ; will makfl no effort 
to, repeat words. Hiajmind is comparatively dear, and/ft e understands wha t 
is said to him and is able to read, although there is usually some difficulty in 
this due to the lack of motor speech memories.,! He will not be able to indi¬ 
cate that he has a mental picture of words. This is tested by asking him to 
squeeze the observer’s hand or to make expiratory efforts as many times as 
there are syllables in a well-known name. 

Voluntary writing is. usually lost in cortical motor aphasia, and many 
authors believe that writing movements arc controlled from this centre. 

' Others, who believe that there is a special writing centre, contend. that a 
l esion st rictly limited to the motor speech centre would not cause agraphia, 
and cite cases which seem to support their view. If there is much disturb¬ 
ance of internal speech, writing will be impaired. 

Subcortical m otor-aphasia is described as due to the destruction of the 
. fibres which join Broca’s convolution to . the primary speech mechanism. 
xft,~ ...Lesions which, have produced tips type of aphasia have been in the white mat- 
-ter of the left hemisphere near Broca’s convolution. These would be within 
’ / " Marie’s.speech, zone.. There is complete loss of the power of speech witho ut 
; any. disturbance of internal speech. The patient’s nnental_proccsses are not 
disturbed, andjie £gn jnite perfectly if the hand is not paralyzed. 

Cases bf aphasia are rarely simple, and it is often impossible to classify 
them accurately. The problems involved are, in reality, exceedingly com¬ 
plicated, and the student must not for a moment suppose that cases are as 
straightforward as the various diagrams at first sight would appear to indi¬ 
cate. A majority of them are very complex, but with patience the diagnosis 
of the different varieties can often be worked out. The following tests should 
be applied in each case of aphasia, after the presence or absence of paralysis 
has been determined and whether the patient is right-handed or left-handed: 
(4) The power of recognizing the nature, uses, and relations of objects— 
1 . e., whether apraxia is present or not; l%) -lhe power to recall the name of 
familiar objects seen, smelled, or tasted, or of a sound when heard, or of an 
object touched; (£)~4he power to understand spoken words; 1 41 t he capa¬ 
bility of understanding printed or written language; (5V_the power of appre¬ 
ciating and understanding musical tunes; (Cl the power of voluntary speech 
—in this it is to be noted particularly whether he misplaces words or not; 
(7) t he power of reading aloud and of understanding what he reads; (8) 
tEepower to write voluntarily and of reading what he has written; (fijithe 
power to copy; (.10)—the power to write at dictation; and (111 the power 
of repeating words. Stone and Douglas have recently described (Brain, 1902) 
a form of familial disease under the name of hereditary aphasia. 

The medico-legal aspects of aphasia are of great importance. No general 
principle can‘be laid down, but each case must be considered on its merits. 
Langdon, in reviewing the whole question, concludes: “ Sanity established, 
any legal document should be recognized when it can be proved that the 
person making it can understand fully its nature by any receptive channel 
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bearing, vision, or muscular sense), and can, in addition, express absent 
pdissent wi\jh certainty to proper witnesses, whether this expression be by 

r ken speech, written speech, or pantomime.” • 

Prognosis and Treatment of Aphasia. —In young persons the outlook is 
good, and the -powernf speech is gradually restored apparently by the educa- 
tion of thejientres on the opposite side of the brain. In adults the condition, 
is less hopeful, particularly in the cases of complete motor aphasia with right 
hemiplegia. The patient may remain speechless, though capable of under¬ 
standing everything, and attempts at re-education may be futile. Partial 
recovery may occur, and the patient may be able to talk, but misplaces words. 
Tu-sensory aphasia the condition may be only transient, and the different forms 
rarely persist alone without impairment of the jiowers of expression. 

The education of an aphasic person requires the greatest care and patience, 
particularly if, as so often happens, he is emotional and irritable. It is best. 
tojjegin by the use of detached letters, and advance, not too rapidly, to 
words of.only one syllable. Children often make rapid progress, but in adults 
failure is only too frequent, even after the most painstaking efforts. In the 

1 cases of right hemiplegia with aphasia .the patient may be taught to write 
W[ith the left hand. Mills has lately called particular attention to the benefit 
of this’ treatment. 


AFFECTIONS OF THE BLOOD-VESSELS. 

1. Cerebral Circulation. 


There is much that is still indefinite in the physiology of the circulation 
of the brain, but that which is known is of the greatest practical moment 
the physicians. To the work of Leonard Hill (see his summary in Allbutt’a 
System) I am much indebted for many of the facts in the following brief 
sketch: 

The brain receives blood from the internal carotid arteries, the vcrtebrals, 
and, to some extent, from the spinal arteries. These anastomose soon after 
mtering the skull tq form the circle of Willis. The extent of this intercom¬ 
munication is subject to considerable variation, which may lie of extreme 
mportance in pathological conditions. Collected by the veins, the blood is 
imptied into large venous sinuses, which are, to a great extent, protected from 
measure changes by the skull and dura mater. 

The cerebro-8pinal fluid is collected in the meningeal spaces and fills the 
nterstices between the convolutions, etc. Under normal conditions there is 
>ut a small quantity of this fluid within the skull, which is entirely filled 
rith brain, blood, and the cerebro-spinal fluid. Practically a closed box, with 
ontents uninfluenced by atmospheric pressure, the quantity of blood within 
he skull under normal circumstances is almost constant, for the brain sub- 
tance itself can not be compressed, so that the only increase or decrease 
i that which compensates for the small quantity of cerebro-spinal fluid that 
in pass between the cranial and spinal cavities. 

Although the quantity of blood does not change materially, its rapidity 
f flow may, and does, show marked variations, and thus the relation between 
rterial and venous blood is subject to change. The circulation withis the 
mil not only differs from the circulation in other parts in its freedom from 
62 - 
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the effects of atmosphoric pressure, but apparently it is not under local vaso¬ 
motor control and is in an organ that can only expand slightly. Atthnuyb ngryfi 
fih rpfl hnvt» hppn H Pm no s trafed in the walla of the small arteries o f the brain , 
it has not been proved that they cause dilatation or contraction under influ¬ 
ences ffdffithe vaso-motor c®t26s;.indeed, there is little experimentali evidence 
that speaks for, and much that speaks against, this view. 

Under ordinary circumstances, the circulat ion of the fcyin follows passively 
the general bodily conditions. When anything increases the force with which 
theolood enters the skull—i. e., when blood-pressure is raised, either by in¬ 
crease in the heart’s action or by general vaso-motor effects—more blood passes 
through the brain in a given time, and it is, as it were, flooded with blood. 
This active hyperemia must occur under many circumstances, but it is doubt¬ 
ful whether it causes any symptoms; in fact, it is difficult to see how it, in 
itself, can do anything but good. 

Although without direct vaso-motor control, the circulation of the brain 
is regulated by the action of the vaso-motor centre on the splanchnic areas 
and skin. This centre itself shares with the respiratory and cardiac centres 
the same circulatory conditions as prevail throughout the brain. 

Consciousness depends upon a due blood supply to the brain, particularly 
to the cortex, and life itself depends upon the circulation in the medullary 
centres. When the blood circulating about these centres is poor in •xygen— 
i. e., when there is a lack of arterial (ftp (rtnrinina splanchnic 

and skin areas contract under vaso-motor influences, the blood-pressure i. 
raised, and the blood enters the brain with unusual force and supplies the 
capillaries with arterial blood. The extent to which this regulating mechan 
ism can counteract an obstruction to the circulation through these centre: 
has been well shown experimentally by Harvey Cushing. When the genera 
intracranial pressure was raised to arterial blood-pressure, instead of the circu 
lation being blocked and the animal dying from anaemia of the brain, as hai 
been stated by a number of authors, he showed that the vaso-motor centre 
responded with a sufficient rise of blood-pressure to overcome the impediment 
and so restore the circulation. With every repeated increase of intracrania 
pressure, there was an answering rise of blood-pressure, until, at the end o 
the experiment, the brain was acting under an intracranial pressure muc 
above the arterial pressure of the animal at the beginning of the experimen 
and this pressure had been correspondingly raised to a startling extent. Tli 
interesting clinical deductions which Cushing draws from this experimer 
will be referred to under cerebral hiemorrhage. 

. When this regulating mechanism is disturbed, serious results may follov 
'The ordinary fainting Jit is an example: Under the influence of emotion tl 
vaso-motor centre is inhibited, and, in consequence, the abdominal blooi 
vessels become dilated, blood-pressure falls, and the heart is no longer ab 
to drive the blood baek to itself against the force of gravity; the blood accumi 
lates in the abdominal veins, the heart empties, cerebral circulation fails, ar 
Unconsciousness occurs. A.similar condition may follow the sudden re'mov 
of something that has caused pressure on the abdominal vessels for a consul' 
■able time, as the withdrawal of the ascitic fluid. In this case the vaao-motr 
control influences have not been called on for some time, and the centre its< 
has taken part in the general weakened condition of the individual, so th 
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Jen a sadden demand is made upon it to compensate for the accustomed 
itemal supj^rt to the blood-vessels, it is entirely unable to respond, and the 
food collects in the splanchnic vessels, the patient becomes unconscious mid 
.Jay die, having bled to death into his own veins. 

While under ordinary circumstances the vaso-motor mechanism ami the 
tonicity of the muscles of the abdominal walls compensate perfectly for the 
Cjtange from the horizontal to the upright position—i. c., for the ellect of 
gravity upon the column of venous blood from the heart to the feet, in 
asthenic states, as after severe illness, the compensation may bo very imper¬ 
fect. When such is the case, if the patient stands, or, at times, even if ho 
sits up in bed, his heart beats more rapidly, he becomes giddy and may faint. 
iThe change in the pulse-rate, with a change in position, is a fair indication 
of the vaso-motor control, for the heart itself endeavors to make up for this 
incompetence. 

Chloroform and, to a less extent, ether tend to induce vaso-motor paraly¬ 
sis, and this is the reason why position is such an important factor in the 
safety of patients during anaesthesia. The splanchnic circa la tiftn. under these 
circumstances, may, to a certain extent, be supported by bandaging the legs 
and abdomen and elevating the foot of the bod. Crilc’s pneumatic operating 
suit, in which the patient is encased below tin*chest in an inflatable suit, by 
means of which pressure on the peripheral and abdominal vessels may be 
varied, is an attempt to establish an artificial vaso-eonstrielor system under 
the control of the operator, which can com|icnsate for the paralyzing effects 
of the amesthetic, and obviate the necessity of considering position. 

Tho heart itself may become weak from various causes and so lie unable 
to keep the brain properly supplied with arterial blood. The extreme example 
of this is paralysis of the heart muscles from failure of the coronary circuh" 
tion, which is immediately followed by unconsciousness and death. Ill Stokes- 
Adams disease the eorcbral symptoms, attacks of unconsciousness, convulsions, 
and.apoplectiform seizures are due to cerebral amemia. caused by the tempo¬ 
rary cessation of the ventricular systole. When the chest is forcibly com¬ 
pressed tho heart may be unable to (ill itself with blood, and so unconscious¬ 
ness, or even death, may follow from failure of the cerebral circulation. 

Respiration is an essential part of circulation; this is true not only in 
the primary sense, that it is through this function that venous is changed into 
arterial blood, but also in a more truly mechanical sense. With every inspira¬ 
tion the blood is sucked into the heart from the veins, and the descent of the 
diaphragm, by increasing the pressure on the abdominal veins, tends to force 
the blood into the heart. During expiration the entrance of the blood into 
the heart is impeded by the increase in the intra-thoracic pressure. Respira¬ 
tion has direct, but slight, influence upon the blood-pressure within the 
arteries. 

Tha.eitcul&tion within the skull is very intimately related to respiration. 
The blood from the brain sinuses passes through the jugular veins directly 
into the superior vena cava and the columns of blood appear to be uninter¬ 
rupted by competent valves, so that every change of pressure in the cava is 
ransmitted directly to the sinuses and veins of the brain. Intracranial 
Pressure has been shown to be equal to venous blood-pressure within the 
•anuses and to follow every change in this. The brain dilates with each pulse- 
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beat, but relatively much more with each expiration. In expiration intra- 
thoracic pressure is increased, and this causes an increase in -the pressure 
within the cava, the jugular, and the brain sinuses. The blood is, as it were, 
dammed back, venous congestion occurs, intracranial pressure rises, and the 
brain receives less arterial blood, and the symptoms of cerebral anemia may 
follow. Under ordinary conditions these effects are not so pronounced or 
protracted as to cause marked symptoms,*but at times they, may be, as when 
a crying child holds his breath until he becomes unconscious. Here the diffi¬ 
culty which the heart has in filling itself iyijh blood under increased thoracic 
pressure is also a factor. When the superior vena cava is alone obstructed, as 
by pressure from a tumor, there may be not thp slightest disturbance of the 
functions. This depends upon the freedom of the cranio-vertebral venous 
anastomosis, and other paths which allow the blood to reach the heart through 
the inferior vena cava. Strong respiratory efforts against an obstruction may 
change intrathoracie pressure very greatly. In -fat eed expiration with the 
glottis closed, the normal negative pressure becomes markedly positive and may 
far exceed the fiormal pressure in the intrathoracie veins, while, if the glottis 
be closed and:, a strong inspiratory effort be made, the pressure may fall far 
below atmospheric pressure. Intracranial haemorrhages not infrequently take 
place during a strong effort with the breath held as when straining at stool, 
or when lifting a heavy weight, or during a severe coughing spell, all condi¬ 
tions in which, among other things, the flow of the venous blood from the 
brain to the heart is impeded, and in consequence of which intracranial circu¬ 
latory conditions are altered in the direction of a rise of venous and capillary 
pressure. The importance of preventing, as far as possible, any obstruction 
to respiration during the course of apoplexy, will be referred to in a subse¬ 
quent paragraph. 

The venous outlets from the skull are so large and the anastomoses are so 
free that they must all be obstructed to cause any marked ansemia of the brain, 
and for this reason thrombosis or ligature of one of the sinuses is not neces¬ 
sarily followed by any symptoms. If all the veins in the neck are compressed 
as by a tight band or strong flexion of the neck, the circulation may be impeded 
to a considerable extent, and this is of definite importance under pathological 
conditions. 

Any one of the arteries may be tied before entering the skull, with but 
little danger, owing to the freedom of the anastomosis in the circle of Willis, 
but, as this is subject to variation, the closure should be made slowly. With 
this precaution, both carotids may be tied if an interval be allowed between 
the operations. 

Obliteration of an artery beyond the circle of Willis is always followed by 
a disturbance of function of the part of the brain supplied by that artery, 
and is considered under Embolism and Thrombosis. I 

2. Hypeilemia and Anaemia. 

Less and less stress is now laid on active hyperemia as a cause of symptom: 
As Leube suggests, the symptoms usually referred to active hyperemia in th 
infectious diseases, or in association with hypertrophy of the heart aecon 
panying disease of the kidney, are due to the action of toxic agents rather tha 
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to changes in the circulation. On the other hand, venous stasis and anemia 
of the brain^nust be a very potent cause of head symptoms. The uncerfainty 
which exists is largely due to the fact that the condition of the blood-vessels 
as seen within the skull after death may bear no relation to that which held 
sway during life. 

The anatomical condition of the brain in anemia is very striking. The 
membranes are pale, only the large veins are full, the small vessels over the 
;yri are empty, and an unusual amount of cercbro-spinal fluid is present On" 
lection both the gray and white iqatter look extremely pale and the cut surface 
s moist. Very few punda vasculosa arc seen. 

The effects of sudden anaemia of the brain arc well illustrated by the ordi- 
taiy fainting fit, and have been described above. 

Symptoms. —When the symptoms are the result of luemorrhago, there are 
drowsiness, giddiness, inability to stand; flashes of light, dark spots before the 
eyes, and noises in the ears; the respiration becomes hurried; the skin is cool 
and covered with sweat; the pupils are dilated, there may bo vomiting, head¬ 
ache, or delirium, and gradually, if the bleeding continues, 'consciousness is 
lost and death may occur with convulsions. In the more chronic forms of 
brain amemia, such as result from the gradual impoverishment of the blood, 
as in protracted illness or in starvation, the condition known as irritable weak¬ 
ness results. Mental effort is difficult, the slightest irritation is followed by 
undue excitement, the patient complains of giddiness and noises in the ears, 
or there may be hallucinations or delirium. These symptoms are met with 
in an extreme grade as a result of prolonged starvation, and a very similar 
condition is seen in certain cases of arterio-sclorosis where the brain is poorly 
nourished. 

An interesting set of symptoms, to which the term hydrencephaloid was 
applied by Marshall Hall, occurs in the debility produced by prolonged diar¬ 
rhoea in children. The child is in a semi-comatose condition with the eyes 
open, the pupils contracted, and the fontanelle depressed. In the earlier 
period there may be convulsions. The coma may gradually deepen, the pupils 
become dilated, and there may be strabismus and even retraction of the head, 
symptoms which closely simulate those of basilar meningitis. 

3. (Edema of the Bb.un. 

In the pathology of brain lesions oedema formerly played a role almost 
equal in importance to congestion. It occurs under the following conditions: 
In general atrophy of the convolutions, in which case the oedema is represented 
by an increase in the cerebro-spinal fluid and in that of the meshes of the pia. 
In extreme venous dilatation from obstruction, as in mitral stenosis or in 
tumors, there may be a condition of congestive oedema, in which, in addition 
to great filling of the blood-vessels, the substance of the brain itself is un¬ 
usually moist. The most acute oedema is a local process found around tumors 
and abscesses. The symptoms of compression following concussion or con¬ 
tusion, as shown by Cannon, are frequently attributable to cerebral oedema due 
to change in osmotic pressure. An intense infiltration, local or general, may 
occur in Bright’s disease, and to it, as Traube suggested, certain of the uraemic 
symptoms may be due. 
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The anatomical changes are not unlike those of anaemia. When the oedema 
follows progressive atrophy, the fluid is chiefly within and beneath the mem¬ 
branes. The brain substance is anaemic and moist, and has a wet, glistening 
appearance, which is very characteristic. In some instances the oedema is 
more intense and local, and the brain substance may look infiltrated’with fluid. 
The amount of fluid in the ventricles is usually increased. 

The symptoms are in great part those of lessened blood-flow, and are not 
well defined. As just stated, some of the cerebral features of uraemia may 
depend upon it. Cases have been reported by Raymond, Tenneson, and Der- 
cum, in which unilateral convulsions or paralysis have occurred in connection 
with chronic Bright’s disease, and in which the condition appeared to be asso¬ 
ciated with oedema of the brain. The older writers laid great stress upon an 
apoplexia serosa, which may really have been a general oedema of the brain. 
Inasmuch as the instances in which oedema of the brain occurs arc often those 
in which there is also intoxication, or anaemia, or both, it is probably impossible 
to say at the bedside definitely which of these possible factors is responsible 
for the symptotns in a given case. 

4. CkUEBR. 1L 1 l/EMORRIIA-GE. 

The bleeding may come from oranches of cither of the two great groups 
of cerebral vessels—the basal, comprising the circle of Willis and the central 
arteries passing from it and from the first portion of the cerebral arteries, or 
the cortical group, the anteyior, middle, and the posterior cerebral vessels. In 
a majar iiy-of the cases the haemorrhage is from the central branches, more par¬ 
ticularly from those which are given off by the middle cerebral arteries in the 
anterior perforated spaces, and which supply the corpora striata and internal 
capsules. One of the largest of these branches which passes to the third divi¬ 
sion of the lenticular nucleus and to the anterior part of the internal capsule, 
the lentieulo-striate artery of Buret, is so frequently involved in haemorrhage 
that it has been called by Charcot the artery of cerebral haemorrhage. Haemor¬ 
rhages from this and from the lenticulo-thalamic artery include more than 
GO per cent of all cerebral haunorrhages. The bleeding may be into the sub¬ 
stance of the brain, to which alone the term cerebral apoplexy is applied, or 
into the membranes, in which case it is termed meningeal haemorrhage; both, 
however, are usually included under the terms intracranial or cerebral haem¬ 
orrhage. 

Etiology.—The conditions which produce lesions of the blood-vessels play 
a very important part; thus the natural tendency to degeneration of the vessel- 
in advanced life makes apoplexy much more common utter tVia fiffiotL year 
It may. however, occnr_in. .children under ten. On account of the greater 
liability to ^arterial disease (associated probably with muscular exertion Mil 
the abuse of alcohol), men are more subject to cerebral haemorrhage than 
women, j Heredity was formerly thought to be an important "factor in this 
affection, and the apoplectic habitus or build is still referred to. By this is 
meant a stou^ plethoric body of medium size, with a short neck. Heredity 
influences cerebral haemorrhage entirely through the arteries,‘and there are 
families'In which' these degenerate early, uiuaHy in association with renal 
chancres.,, The secondary hvnertrophv of the heart brings with it serious dan- 
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jure, which have already been discussed in the section upon arteries. S The 
ipecial faetofs in inducing arterio-selerosis—the abuse of alcohol, immoderate 
sating, syphilis, and prolonged muscular exertion—are found to be important 
mtecedents in a large number of cases of cerebral haunorrhage. Chronic lead 
poisoning and gout also may here be mentioned. 

/The endocarditis of rheumatism and other fevers may indirectly lead to 
a pop lexy bj causing embolism and aneurism of the vessels of the"brain. Cere» 
bral haemorrhage occurs occasionally in the specific fevers and in profound, 
alterations of the blood, as in leukicmia and pernicious nmemia. The nctual 
exciting cause of thei ba'inorrhage is not evident in the majority of cases. Tho 
attack may be sudden and without any preliminary symptoms. In other in¬ 
stances violent exertion, particularly straining efforts, or tho excited action of 
the heart in emotion may cause a rupture. 

i “Morbid Anatomy. —The lesions causing apoplexy an* almost, invariably 
in the cerebral arteries, in which the following changes may lead directly 
to it: 

(fl) The production of miliary aneurisms, rupture of which is the most 
common cause of cerebral hsemorrhage. The origin of the miliary aneurisms 
is disputed. Charcot thought they resulted from changes in lhe adventitia 
(periarteritis). Others, with Eiehler, Ziegler*and Bireli-llirsolifold, find the 
primary change in the intima. The weight of opinion at present, however, is 
onjfie side of the view that the media is first degenerated (Itoth, Ijocwcntlml). 
They occur most frequently on the central arteries, Imt also on the smaller 
branches of the cortical vessels. On section of the brain substance they may 
be seen as localized, small dark bodies, about, the size of a pin’s head. Some¬ 
times they are seen in numbers upon the arteries when carefully withdrawn 
from the anterior jierforated span’s. According to (lhareot. and Bouchard, who 
have described them, they are most frequent m the central ganglia. In apo¬ 
plexy after the fortieth year if sought for they are rarely missed. Tho actual 
miliary aneurism, which by its rupture has occasioned the liamiorrlmge, may 
be difficult to find, but if one pours water carefully on the area of liamiorrlmge, 
or, better still, submerges the apoplectic mass for a time, it will usually be 
found possible to do so, and even to find the hole in its wall. 

(6) Aneurism of the branches of the circle of Willis. These arc by no 
means uncommon, and will be considered subsequently. 

(c) Endarteritis and periarteritis in the cerebral vessels most commonly 
lead to apoplexy by tho production of aneurisms, either miliary or coarse. 
There are instances in which the most, careful search fails to reveal anything 
but diffuse degeneration of the cerebral vessels, particularly of the smaller 
branches; so that we must conclude that spontaneous rupture may occur 
without the previous formation of aneurism. 

(d) Increased permeability of the wrftls of the vessels may account for 
Ineniorrhages by diapcdcsis without actual rupture. Such hiemorrhages are 
not ‘uncommon in cases of contracted kidney, grave antcniia, and various 
infections and intoxications. 

(e) In persons over sixty the hemiplegia may depend upon small areas of 
softening in the gray matter—the lacuna! of Mane—-areas varying in size from 
® pin’s head to a pea or a small bean, grayish-red in tint. Tho lenticular 
nucleus is> particularly apt to be involved. The blood-vessels are always dis- 
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eased. Anitomically this is believed to be quite as important as the miliary 
aneurisms. 

The hemorrhage may be meningeal, cerebral, or intraventricular. 

Meningeal haemorrhage may be outside the dufa, between this membrane 
and the bone, or between the dura and arachnoid, or between the arachnoid 
and the pia mater. The following are the chief causes of this form of haemor¬ 
rhage Fracture of the skull, in which case the blood usually comes from the 
lacerated meningeal vessels, sometimes from the tom sinuses. In these cases 
the blood is usually outside the dura or between it and the arachnoid. The 
next most frequent cause is^upture of aneurisms on the larger cerebral ves¬ 
sels. The blood is usually subarachnoid. "jAn intracerebral haemorrhage may 
burst into the meninges. (jA special form of meningeal haemorrhage is found 
in.the AC.W-born, associated with injury during birth. ,"And lastly, meningeal 
haemorrhage may occur in the constitutional diseases and fevers. The blood 
may be in a large quantity at the base; in cases of ruptured aneurism, particu¬ 
larly, it may extend into the cord or upon the eortex. Owing to the greater 
frequency of the aneurisms in the middle cerebral vessels, the Sylvian fissures 
are often distended with blood. 

Intracerebral hcemorrhage is most frequent in the neighborhood of the cor¬ 
pus striatum. , particularly toward the outer section of the lenticular nucleus. 
The hsemorrhage may be small and limited to the lenticular body, the thala¬ 
mus, and the internal capsule, or it may extend to the insula. Haemorrhages 
confined to the white matter—the centrum semiovale—arc rare. Localized 
bleeding may occur in the .crura or in the pons. Hsemorrhage into the cere¬ 
bellum is not uncommon, and usually comes from the superior cerebellar 
artery. The extravasation may be limited to the substance or may rupture 
into the fourth ventricle. Twice I have known sudden death in girls under] 
twenty-five to be due to cerebellar haunorrhage. 

Ventricular Hcemorrhage. —This occasionally but rarely is primary, coming 
from the vessels of the plexuses or of the walls. More often it is secondary, 
following hajmorrhage into the cerebral substance. It is not infrequent in 
early life and may occur during birth. Of 94 cases collected by Edward 
Sanders, 7 occurred during the first year, and 14 under the twentieth year. 
In the cases which I have seen in adults it has almost always been caused by 
rupture of a vessel in the neighborhood of the caudate nucleus. The blood 
may be found in one ventricle only, but more commonly it is in both lateral 
ventricles, and may pass into the third ventricle and through the aqueduct of 
Sylvius into the fourth ventricle, forming a complete mould in blood of the 
ventricular system. In these cases the clinical picture may be that of " apo- 
plexie foudroyante.” 

Subsequent Changes. —The blood gradually changes in color, and ulti¬ 
mately the hemoglobin is converted into the reddish-brown hsematoidin. In¬ 
flammation occurs about the apoplectic area, limiting and confining it, and 
ultimately a definite wall may be p'.tduced, inclosing a cyst with fluid contents. 
In other instances a cyst is not formed, but the connective tissue proliferates 
- and leaves a'pigmented scar. In meningeal haemorrhage the effused blood 
maf be gradually absorbed and leave only a staining of the membranes. In 
other cases, particularly in infants, when the effusion is cortical and abundant, 
there may be localized casting of the convolutions and the production of a cyst 
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in the meninges. Possibly certain of the cases of porencephaly are caused in 
this way. * 

' Seconder^ degeneration follows, varying in character according to thejidea¬ 
tion of the haemorrhage and the actual damage done by it to nerve cells or 
their medullated axones. Thus, in persons dying some years after a cefebral 
apoplexy which has produced hemiplegia (lesion of the motor area in the 
cortex or of the pyramidal tract leading from it), the degeneration may b3 
traced through the cerebral peduncle, the ventral part of the pons, the pyra-. 
mids of the medulla, the fibres of the direct pyramidal tract of the cord of the 
same side, and the fibres of the crossed pyramidal tract on the opposite side. 
After haemorrhages in the middle and inferior frontal gyri there follows degen¬ 
eration of the frontal cerebro-cortico-pontal path, going through the anterior 
limb of the internal capsule and the medial portion of the basis pcdunculi to 
the nuclei pontis; also degeneration of the fibres connecting the nucleus ine- 
dialis thalami, and the anterior part of the nucleus lateralis thalami with the 
cortex (Flechsig, v. Monakow). 

When the temporal gyri or their while matter is destroyed by a luvmor- 
rhage the lateral segment of the basis pedunculi degenerates (Dejerine). (Jcre- 
bellar haemorrhage, especially if it injure the nucleus dentatus’ muy lead to 
degeneration of the brachiuni conjunctivum. 

There may be slow degeneration in the lemniscus medialis, extending as 
far as the nuclei on the opposite side of the medulla oblongata, after lnemor- 
rhages in the central gyri, hypothalamic region, or dorsal part of the puns. 
Hemorrhages destroying the occipital cortex, or subcortical liamiorrhage* in¬ 
juring the optic radiations, occasion slow degeneration (cellulipetftl) of the 
radiations from the lateral geniculate body, and after a tune cause marked 
atrophy or even disappearance of its ganglion cells. 

Symptoms. —These may be divided into primary, or those connected with 
the onset, and secondary, or those which develop later, after the early mani¬ 
festations have passed away. 

EBIJUBX, SXiU'iOifS.— ^Premonitory indications are rare. As a ride, the 
patient is seized while in full health or about the performance of some every¬ 
day action, occasionally an action requiring strain or extra exertion. jjfow and 
then instances are found m which there are sensations of numbness or tingling 
or pains in the limbs, or even choreiform movements in the muscles of the 
opposite side, the so-called prehemiplegic chorea. In other eases temporary 
disturbances of vision and of associated movements of the eye-muscle- have 
been noted, but none of the prodromata of apoplexy (the so-called “ warn¬ 
ings”) are characteristic. The onset of the apoplexy, as the symptom.- of 
cerebral haemorrhage are usually called, varies greatly.r There may be sudden 
loss of consciousness and complete relaxation of the extremities. In such in¬ 
stances the name a yoyleci ic,.drake. is particularly appropriate./ Tn other ca-.es 
the onset is more gradual and the loss of consciousness may not occur for a 
few minutes after the patient has fallen, or after the paralysis of the limbs 
is manifest, win the typical apoplectic attack the condition is as follows: 
There is deep unconsciousness; the patient can not be roused. The face is 
ejected, sometimes cyanotic, or of an ashen-gray hue. The pupils vary; usu- 
dly they are dilated, sometimes unequal, and always, in deep coma, inactive, 
f the haemorrhage be so located that it can irritate the nucleus of the third 
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nerve the pupils are contracted (hsemorrhages into the pons or ventricles). 
rThe respirations are slow, noisy, and accompanied with stertor: Sometimes 
the Cheyne-Stokes rhythm may be present. The,chest movements on the 
paralyzed side may be restricted, in rare instances on the opposite side. The 
cheeks are often blown out during expiration, with spluttering cf the lips, 
f The pulse is usually full, slow, and of increased tension, i *f he temperature may 
be normal, but is often found subnormal, and, as in a case reported by Bastian, 
may sink below 95°. In cases of basal haemorrhage the temperature, on the 
other hand, may be high.// The urine and fscces arc usually passed involun¬ 
tarily* Convulsions are not common. It may be difficult to decide whether 
the condition is apoplexy associated with hemiplegia or sudden coma from 
other causes) ' An indication of hemiplegia may be discovered in the difference 
in the tonus of the muscles on the two sides. If the arm or the leg is lifted, 
it drops “ dead ” on the affected side, while on the other it falls more slowly. 
Heilbroener has lately pointed out that the lack of muscular tone of the 
paralyzed limb may be determined by inspection. In this condition the muscle 
mass of the thigh acts like a semi-fluid sac and takes the shape determined by 
gravity. In a patient lying or sitting on a firm support, the thigh of the, 
paralyzed limb is broadened or flattened, while that on the normal side has a 
more rounded contour. ''.Rigidity also may be present.!' In watching the move¬ 
ments of the facial muscles in the stertorous respiration it will be seen that on 
he paralyzed side the relaxation permits the check to be blown out in a more 
narked manner. The head and eyes may be turned strongly to one side— 
onjugate deviation. In such an event the turning is toward the side of the 
hemorrhage. 

Ia_other cases, in which the onset is not so abrupt, the patient may not 
She consciousness, but in the course of ft few hours there is Toss of power, 
mconsciousness gradually develops, and deepens into profound coma. This 
3 sometimes termed ingravescent, apoplexy. The attack may occur during 
lcep. iThe patient may be found unconscious, or wakes to find that the power 
3 lost on one side. Small haemorrhages in the territory of the central arteries 
nav cause hemiplegia without loss of consciousness. In old persons the hemi¬ 
plegia may be slight and follow a transient Josa nf-consoiousness, and is usu¬ 
ally most marked in the leg, which is dragged. It may be quite slight and 
difficult to make out. It is associated with other senile changes. This is the 
form very often due to the presence of lacunar softening. 

Usually .witiiin Jorty-eight-hours after-the onset of .an. attack,, sometimes 
within from .two to six hours, there is» febrile reaction, andlmore or leaajam- 
stitntion.al disturbance associated with inflammatory changes about the hrem- 
orrhage and absorption of the blood. The period of inflammatory reaction 
may .continue for from one week to two months. The*patieul may die in this 
jreaction, or, i f pons ciousneas has been regained, there may bcnjctirimn or 
(recurrence of the_c,oma. At this period the so-called'early rigidity may develop 
in the paralyzed limbs. The so-called(etrophic-chasges may occur, such a- 
sloughing or the formation of vesicles. The most serious of these is the 
sloughing eschar of the lower part of the back, or on the paralyzed Bide, which 
may appear within forty-eight hours of the onset and is usually of grave sig¬ 
nificance. ^ The congestion at the bases oi the lungs so common in apoplexy is 
regarded by some as a trophic change. 
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intimate connection, be stimulated by impulses coming from only one side 
of the brain. Hughlings Jackson pointed out that in quiet respiration the 



Fig. 9.—Diagram o( motor path from lett brain. The upper segment is black, the lower 
red. The nuclei of the motor cerebral nerves are shown on the right side; on the left 
side the cerebral nerves of that side are indicated. A lesion at 1 would cause upper 
segment paralysis in the arm of the opposite side—cerebral monoplegia; at 2, upper 
segment paralysis of the whole opposite side of the body—hemiplegia; at 8 (in the crus), 
upper segment paralysis of the opposite face, arm, and leg, and lower segment paralyse 
of the eye-muscles on the same side—crossed paralysis; at 4 (in the lower part of the 
pons), upper segment paralysis of the opposite arm and leg, and lower segment paralyse 
of the face and the external rectus on the same side—cros sed paralys i s ; at B, upper seg¬ 
ment paralysis of all muscles represented below lesion, and lower segment paralysis of 
muscles represented at level of lesion—spinal paraplegia; at 6, lower segment paralysis 
of muscles localized at seat of lesion-'-anterior poliomyelitis. (Van Gehuchten, modified.) 
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anuscles on the paralyzed side acted more strongly than the corresponding 
muscles, but that in forced respiration the reverse condition was true. * This 
has been confirmed by Clark and Bury. The degree of permanent parajysis 
after a hemiplegic attack varies much in different cases. When the restitution 
is partial,.it is always, as Wernicke has pointed out, certain groups of muscles 
which recover rather thai^pthers. ' Thus.in the leg the residual paralysis con¬ 
cerns the flexors of the leg and the dorsal flexors of the foot—i.'c.. the muscles 
which, according to Ludwig Mann, arc active in the second period of walk-, 
ing, shortening the leg, ami bringing it forward while it swings, tThe mus¬ 
cles which lift the body when the foot rests upon the ground, those used in 
the first period of walking, include the extensors of the log and the plantar 
flexors of the foot. These “ lengthened ” of the leg often recover almost 
completely in eases in which the paralysis is due to lesions of the pyramidal 
tract. In the arms the residual paralysis usually affects the muscle groups 
which oppose the thumb, those which rotate tiny arm outward, and the openers 
of the hand. 

As a rule, there is at first no wasting of the paralyzed limbs. 

Crossed Hemiplegia .—A paralysis in which there is loss of function in a 
cerebral nerve on one side with loss of power (or of sensation) fin the op|>osite 
side of the body is called a crossed or alternate hemiplegia. It is mot with 
in lesions, commonly luemorrhnge, in the crus, the pons, and the medulla 
(Fig. 9, 3 and 1). 

(а) Crus .—Thcr Weeding may extend from vessels supplying the corpus 
striatum, internal capsule, and optic thalamus, or the luemorrhnge may be 
primarily in the crus. In the classical case of Weber, on section of the lower 
part of the left crus an oblong clot 15 mm. in length lay just Mow the medial 
and inferior surface. The characteristic feature- of a lesion in this locality ' 
are paralysis of arm. face, and leg of the opposite side, and o«ujy:JUotor paral¬ 
ysis, of the same side —the syndrome of. Weber. Sensory changes have also 
been presenter Hiemorrhage into the tegmentum is not necessarily associated 
with hemiplegia, but there may lie incomplete paralysis of the oculo-motor 
nerve,- with disturbance of sensation and ataxia on the opposite side of the 
body. The optic tract or the lateral geniculate body lying on the lateral side 
of the eras may be compressed, in which event there will tie hemianopsia. 

(б) Pons and Medulla. —Lesions may involve the pyramidal tract and one 

or more of the cerebral nerves. If at the lower aspect of the pons, the facial 
nerve may bo involved, causing paralysis of the face on the same side and 
hemiplegia on the opposite side. The fifth nerve may be involved, with the 
fillet (the sensory tract), causing lo-s of sensation in the area of distribution 
of the fifth on the same side as the lesion and loss of sensation on the opposite 
side of the body. The sensory disturbance here is apt to be dissociated, of 
the syringomyelic type, affecting particularly the sense of pain and tem¬ 
perature. , 

Sensory Disturbances resulting from Cerebral Ihemorrhagc. —These are 
variable. Hemianesthesia may coexist with hemiplegia, but in many instances 
there is only slight numbing of sensation. A\hen the hemianesthesia is 
marked, it is usually the result of a lesion in the internal capsule involving 
the retrolenticular portion of the posterior limb. In C. L. Dana s study of 
sensory localization he found that anesthesia of or gan ic cortical origin was 
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always limited or more pronounced in certain parts, as the face, arm, orleg, 
and Was generally, .incomplete./ j^-Total anaesthesia was either of functional or 
subcortical origin. arke&-an*sthesia was much more common.i n .softenin g 
than ia haemorrhage. ' Complete hemianaesthesia is certainly rare in haemor¬ 
rhage. Disturbance of the special senses is not common. Hemianopia may 
exist on the same side as the paralysis, and there may be diminution in 
the acuteness of the senses of hearing, taste, and smell. Gowers thinks that 
homonymous hemianopia of the halves of the visual fields opposite to the 
lesion is very frequent shortly after the onset, though often overlooked. 

Psychic disturbances, variable in nature and degree, may result from cere¬ 
bral htemorrhage. 

The Reflexes in Apoplectic'Cases. —During..the apoplectic coma all the 
reflexes are abolished, but immediately on recovery of consciousness they 
r return, first on the non-hemiplcgic side, later, sometimes only after weeks, 
on the paralyzed side. As to. the time of return, especially of the patellar 
r\ reflexes, marked differences arc observable in individual cases. The deep 
“reflexes later are increased on the paralyzed side, and’ ankle clonus may be 
present. [ Plantar stimulation usually gives an extensor response in the great 
'J? toe (Babinski’s reflex). This may occur very early and is an important indi- 
■'t 1 'cation of the paralyzed side. The other superficial reflexes are usually dimin¬ 
ished. The sphincters are not affected. 

The course of the disease depends upon the situation and extent of the 
lesion. If slight, the hemiplegia may disappear completely within a few days 
or a few weeks. . Tn severc_eases the rule is that the leg gradually recovers 
before the arm, and the muscles of the shoulder girdle and upper ann before 
those of the forearm and hand. The face may recover quickly. 

■ Except in the very slight lesions, in which the hemiplegia is transient, 
changes take place which may be grouped as 

Secondary Symptoms. —These correspond to the chronic stage. In a 
case in which little or no improvement takes place within eight or ten weeks, 
it will be found that the paralyzed limbs undergo certain changes. The leg, 
as a rule, recovers enough power to enable the patient to get a|pout, although 
the foot is dragged. Occasionally a recurrence of severe symptoms is seen, 
even without a new hsemorrhage having taken place. In both nri^ and leg 
the condition of secondary contraction or late rigidity comes on andM always 
, -! most marked in the upper extremity. The arm becomes permanently flexed 
I' 1 .''*at the elbow and resists all attempts at extension. The wrist is flexed upon 
tho forearm and the fingers upon the hand. The position of the firm and 
!»»»^hand is very characteristic. There in fre quently, as the contrac tures develop, 
, ^ a great deal of pain.a In thcJe g th e can trueture_iB_r&rgly’m .extreme. The 
u> lloss of power is most marked in the muscles of the foot, and to prevent the 
|toes from dragging, the knee in walking is much flexed, or more commonly 
*vw*,the foot is swung round in a half-circle. 

~> ■ (The reflexes are at this stage greatly increased. These contractures 1 arc 
^ ^permanent and incurable, and are associated with_a secondary descending 
. ■,, scl ero sis of - th o m o tor pa th. There are instances, however, in which rigidity 
' Y’- and eoafawture ■do-BoLnp.cn r, but the arm remains flaccid, the leg having 
• it, regained its power. This hemipligie flasque of-Bouehard is found most com- 
c W'8L°?ty in children. Among other secondary changes in late hemiplegia may 
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be mentioned the following:^Tremor of the affected limbs, poat-puialytic 
chorea, the fciobile spasm known as athetosis, arthropathies in the joiitts of 
the affected side, and muscular atrophv. Athetosis and post-hemiplegic chorea 
will be considered in the hemiplegia of children.. The cool surface and thin 
glossy skin of a hemiplegic limb are familiar to all. A word may here be 
said upon the subject of muscular atrophy of cerebral origin. 

As a rule, atrophy is not a marked feature in hemiplegia* but in smut 
instances it does develop. It has been thought to be due in some east’s to, 
secondary alterations in the gray matter of the ventral horns, as in a ca-o 
reported by Charcot. Recently, however, attention has been called by Senator, 
Quincke, and others to the fact that atrophy may follow as a direct result of 
the cerebral lesion, the ventral horns remaining intact. In Quincke's ca-e, 
atrophy of the arm followed the development of a glioma m the anterior cen¬ 
tral convolution. The gray matter of the ventral horns was normal. These 
atrophies are most common in cortical lesions*imohing the domain of the 
third main branch of the Sylvian artery, and in central lesions itnolving the 
lenticulo-thalamie region. Their explanation is not clear. •The wasting of 
cerebral origin, which occurs most frequently in children, and leads to hemi¬ 
atrophy of the muscles along with stunted growth of the bones and joints, 
is to bo sharply separated from the hemiatrophy of the muscles of the adult 
following within a relatively short time upon the hemiplegia. 

Diagnosis.—There are three groups of eases which offer iiicrou-mg diffi¬ 
culty in recognition. 

(1) Gabes in which the onset is gradual, a day or two elap-mg before 

tho paralysis is fully developed and consciousness completely lost,•an- readily 
recognized, though it may be difficult to determine whether the le-ion i- due 
to thrombosis or to hiemorrhage. • 

(2) In the sudden apoplectic stroke in which the palioai-.r*)H*lIv loi-es 
c onsciousnes s—t b» d i ffum li y --tn. diagnosis may he still greater, particularly 
if the patient is in deep cm mi when first seen. 

The first point to lie decidedf is tlie existem-e of hemiplegia. This may 
bo difficult, although, as a rule.revon in deep coma the limbs on the para¬ 
lyzed side are more flaccid anil drop instantly when lifted; whereas, on the 
non-parajyzed side the muscles retain some degree of tonus. The reflexes may 
be deofiqgged or lost on the affected side and there may be conjugate devia- 
tipa-4f ue head and eyes. Rigidity in the limbs of one side is m favor of a 
hemiplegic lesion. It is practically impossible m a majority of these iii-es 
to say whether the lesion is due to haemorrhage, embolism, or thrombosis. 

(3) Large haemorrhage into the ventricles or into the pons may produce 
sudden loss of consciousness with complete relaxation, so that the condition 
may simulate coma fromt ursinia,; diabetes^ alcoholism,topium poisoning, or 
ppijcpsy. 

The previous history and the mode of onset may give valuable information. 
I n epilep sy, convulsions have preceded the coma; in alcoholism, there is a 
history of constant drinking, while in opium poisoning the coma develops 
•note gradually; but in many instances the difficulty is practically very great, 
and on more than one occasion 1 have seen mortifying post-mortem disclosures 
under these circumstances. With diabetic coma the breath often gmells of 
acetone. In ventricular haemorrhage the coma is sudden and develops rapidly. 
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The hemiplegic symptoms may be transient, quickly giving place to complete 
relaxation. Convulsions occur in many cases, and may be the very symptom 
to lead astray—as in a case of ventricular haemorrhage which occurred in a 
puerperal patient, in whom, naturally enough, the condition was thought to be 
ur mmfe . Rigidity is often present^ In haemorrhage.intojthe ponstcenvulsions 
'' arc frequent. jTlic pupils may be strongly contracted,Conjugate deviation may 
occur, and the^ temperature is apt to rise rapidly. The contraction of the 
‘'pupils in pontine haemorrhage naturally suggests opium poisoning. T he d if¬ 
fere nce i n temperature in the two conditions is a valuable diagnostic point. 
The apoplectiform seizures of general paresis have usually been preceded by 
abnormal mental symptoms, and the associated hemiplegia is seldom per¬ 
manent. 

It may be impossible at first to give a definite diagnosis. In admissions 
■ to hospitals or in emergency cases the physician should be particularly careful 
about the following points: ! Tlie examination of the head for injury or frac¬ 
ture nthe urine should be tested for albumin, examined for sugar, and studied 
microscopically;?a careful examination should be made of the limbs with ref¬ 
erence to their degree of relaxation or the presence of rigidity, and the con¬ 
dition of the feflexespMhe state of the pupils should be noted and the tem¬ 
perature taken. ’The odor of tlje breath (alcohol, acetone, chloroform, etc.) 
should be remarked/^ The most serious mistakes are made in the case of 


patients who are drunk at the time of the attack, a combination by no means 
uncommon in the class of patients admitted to hospital. Under these circum¬ 
stances the case may erroneously be looked upon as one of alcoholic coma. It 
is best to regard each case us serious and to bear in mind that this is a 
condition in which, above all others, mistakes are common. 

> Prognosis.— 'From cortical hmmorrhage, unless .very, extensive, the recovery 
may be complete without a trace of contracture. This is more common when 
the lucmorrliagc follows injury than when it results from disease of the 
arteries. . Infantile meningeal haimorrhage, on the other hand, is a condition 
. i-jwlnch may produce idiocy or spastic diplegia. 

1 ,1 Large luumorrhages into the corona radiata, and especially those which 

' rupture into the ventricles, rapidly prove fatal. 

U.-i ^ rpj ie ] 1( , m jp]qgj a which follows lesions of the internal capsule, the result, 
of rupture of the lcntieulo-striate artery, is usually -persistent and- followed 
by contracture. When the retro-lenticular fibres of the internal capsule arc 
involved there may be hemiansesthesia, and later, especially if the thalamus 
be implicated, hcmichorea or athetosis. In any case of cerebral apoplexy the 
following symptoms are of grave omen :> persistence or deepening of the eom.i 


during the second and third day pwapid rise in temperature within the fir.-i 

• f ortv- eight hours after the initial fall. In the reaction which takes place on 

* “the second or third day, the temperature usually rises, and its gradual fall 


*Mn the third or fourth day with return of consciousness is a favorable indicn- 
X Wv tion. The rapid formation of bed-sores, particularly the malignant dccubitu- 
of Charcot, is a fatal indication. The occurrence of albumin and sugar, if 
Abundant, in the urine is an unfavorable symptom. 


When consciousness returns and the patient is improving, the question i- 
! ^anxiously asked as to the paralysis. The extent of this can not be determined 


for some weeks. With slight lesions it may pass off entirely. If persistent at 
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the end of ii month some grade of permanent palsy is certain to reunify, and 
gradually the late rigidity supervenes. 

• 5. Embolism and Thrombosis (Cerebral Softening). 

(a) Embolism. —The embolus usually enters the carotid, rnjely the verte¬ 
bral artery. In the great majority of cases it comes from the left heart and 
is either a vegetation of a fresh endocarditis or, more commonly, of a recurring* 
endocarditis, or from the segments involved in an ulcerative process. Iajss 
often the embolus is a portion of a clot which has formed in the auricular 
appendix. Portions of clot from an aneurism, thrombi from atheroma of the 
aorta, or from the territory of the pulmonary veins, may also cause blocking 
of the branches of the circle of Willis. 1 u the piier|ieriil condition cerebral , 
embolism is not infrequent. It may occur m women with heart-disease, but 
in other instances the heart is uninvolved, and the condition has been thought 
to be associated with the development of heart-clots, owing to increased coagu¬ 
lability of the blood. A majority of cases of embolism occur in heart-disease, 

89 per cent (Saveliew). Cases are rare in the acute endocarditis of rheuma¬ 
tism, chorea, and febrile conditions. It is much more common in the secondary 
recurring endocarditis which attacks old •scleVol ic valves. T hniiniltoli py most 
frequ ently pass es to the left middki.cerebral artery, as it enters the left carotid 
nftoner t han the right because of the more direct course of the blood in the 
former. The posterior cerebral and the vertebral are less often affected. A 
large plug may lodge at the bifurcation of the basilar. Embolism of the 
c erebellar v essels is rare. 

Embolism occurs more frequently in women, owing, no doubt, to the greqjer 
frequency of mitral stenosis. Contrary to this general statement, Newton 
Pitt’s statistics of T5) cases at Guy’s Hospital indicate, however, that males are 
more frequently affected; or in this series there were 44 males and US females. 
Saveliew gives 5-1 per cent in women. 

(h) Thrombosis.—(dotting of blood in the cerebral vessels occurs (1) about 
an embolus, (2) as the result of a lesion of the arterial wall (either endar¬ 
teritis with or without atheroma or, particularly, the syphilitic arteritis), (9) 
in .aneurisms both coarse and miliary, and (1) very rarely as a direct result 
of abnormal conditions of the blood. Thrombosis occasionally follows ligation 
of the carotid artery. The thrombosis is most common in the middle cerebral 
and in the basilar arteries. According to Kolisko, softening of limited areas, 
sufficient to induce hemiplegia, may be caused by sudden collapse of certain 
cerebral arteries from cardiac weakness. 

Anatomical Changes. —Degeneration and softening of the territory sup¬ 
plied by the vessels is the ultimate result in both embolism and thrombosis. 
Blocking in a terminal artery may be followed by infarction, in which the 
territory may either be deeply infiltrated with blood (hsemorrhagic infarction) 
or be simply pale, swollen, and necrotic (anaunir infarction). Gradually the 
process of softening proceeds, the tissue is infiltrated with serum and is.moist, 
the nerve fibres degenerate and become fatty. The neuroglia is swollen and 
cedematous. The color of the softened area depends upon the amount of blood. 
The haemoglobin undergoes gradual transformation, and the early red color 
may give place to yellow. Formerly much stress was laid upon the difference 
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mtweeu red, yellow, and white softening. The red and yellow ate seen chiefly 
ml the cortex. Sometimes the red softening is particularly marked in ca&v. 
of embolism and in the neighborhood of tumors. The gray matter shows many 
puuetifonn hemorrhages—capillary apoplexy. There is a variety of yellovr 
softening—the plaques jaunes —common in elderly persons, which occurs in 
the gray matter of the convolutions. The spots are from 1 to 2 cm. in diam¬ 
eter, sometimes arc angular in shape, the edges cleanly cut, and the softened 
area is represented by either a turbid, yellow material, or in some instances 
there is a space crossed by fine trabeculae, in the meshes of which there is fluid. 
White softening occurs most frequently in the white matter, and is seen best 
about tumors and abscesses. Inflammatory changes are common in and about 
the softened areas. When the embolus is derived from an infected focus, as 
in ulcerative endocarditis, suppuration may follow. The final changes vary 
very much. The degenerated and dead tissue elements are gradually but slowly 
removed, and if the region is small may be replaced by a growth of connective I 
tissue and the .formation of a scar. If large, the resorption results in the 
formation of a cyst. It is surprising for how long an area of softening may 
persist without much change. 

The position and extent of tjie softening depend upon the obstructed artery. 
An embolus which blocks the middle cerebral at its origin involves not only 
the arteries to the anterior perforated space, but also the cortical branches, and 
in such a ease there is softening in the neighborhood of the corpus striatum, 
as well as in part of the region supplied by the cortical vessels. The freedom 
of anastomosis between these branches varies a good deal. Thus, there are 
instances of embolism of the middle cerebral artery in which the softening 
has involved only the territory of the central branches, in which case blood has 
reached the cortex through the anterior and posterior cerebrals. When the 
middle cerebral is blocked (as is perhaps oftenest the case) beyond the point 
of origin of the central arteries, one or other of its branches is usually most 
involved. The embolus may lodge in the vessel passing to the third frontal 
convolution, or in the artery of the ascending frontal or ascending parietal; 
or it may lodge in the branch passing to the supramarginal and angular gyri, 
or it may enter the lowest branch which is distributed to the upper convolu¬ 
tions of the temporal lobe. These are practically terminal arteries, and in¬ 
stances frequently occur of softening limited to a part, at any rate, of the 
territory supplied by them. Some of the most accurate focalizing lesions ar< 
produced in this way. 

Symptoms. —Extensive thrombotic softening may exist without any symp 
toms. It is not uncommon in the post-mortem examination of the bodies o 
elderly persons to find the plaques jaunes scattered over the convolutions. St. 
too, softening may take place in the “silent” regions, as they are termed, 
without exciting any symptoms. When the central or cortical branches of the 
middle cerebral arteries are involved the symptoms are similar to those of 
haemorrhage from the same arteries. Permanent or transient hemiplegia re¬ 
sults. When the central arteries are involved the softening in the internal 
capsule is commonly followed by permanent hemiplegia. There are certain 
peculiarities associated with embolism and with thrombosis respectively. 

J3n embolism the patient is usually the subjeetjof heart-trouble, or there 
exist some of the conditions already mentioned. \The onset is sudden, without 



lery thg^heraiplegia is usuallydissociated with apiias m.if i n inromousi j, on 
8 other hand, the onset is more gradual; the patient has previously eom- 
ained off headache,_ycrtigo t; tingling in the fingers; thofspeech may have been 
ibarrassed for some days; the patient has had'loss of memory or is^uco- 
irent, or paralysis begins at one part, as the hand, an d extends slowly, and 
£-li§sjpl 0 gia may be incomplete or variable. Abrupt loss of consciousness, 
muc h less common, and when the lesiou is small consciousness is retained. 
Bus, liTThrombosis duo to syphilitic disease, the hemiplegia may come on 
•adually without the slightest disturbance of consciousness. 

The hemiplegia following thrombosis or embolism lias practically the cliar- 
jteristies, both primary and secondary, described under hemorrhage. 

The following may be the effects of blocking the different vessels: (a) 
ertebral .—The left-branch is more frequently plugged. The effects are in- 
jlvemcnt of the nuclei in the medulla and symptoms of acute bullmr paralysis, 
t rarely occurs alone; more commonly with * 

(6) Blocking of the basilar artery. When this is entirely occluded, there 
ray be bilateral paralysis from involvement of both motor paths. Bulbar 
ymptoms may be present; rigidity or spasm may occur. Thu teniperutury 
lay rise rapidly. The symptoms, in fact, aruJliose of apoplexy of ihe pons. 

(c) The posterior cerebral supplies the occipital lobe on its medial surface 
,nd the greater part of the tcmporo-sphenoidal lobe. If the mam stem he 
hrombosed there isl homianopia withsensory aphasia. Localized areas of 
oftening may exist without symptoms. Blocking of the main occipital brunclii 
artcria occipitalis of I)uret),or of the arterm ealcarina. passing In (,ln* eunciis 
nay be followed by; hemiaiiopiao Hemianaistliesia may result, from involve* 
nent of the posterior part of the internal capsule. Not infrequent l\ s\ nimet 
•ical thrombosis of the occipital arteries of the two sides occurs, as in Forster's 
well-known case. Still more frequent is ihe occurrence of thrombosis of a 
iraneh of the posterior cerebral of one hemisphere and a branch of Ihe middle 
cerebral of the other (von Moiiakow). It is in such cases that the most 

onaunced .instances of .apraxia are met with. 

(d) Internal Carotid .—The symptoms are variable. As is well known. I Ik 
ssel is in a majority of eases ligated without risk. In other instances Iran 
mt hemiplegia follows; in others again the hemiplegia is permanent. Then 
riations depend on the anastomoses in the circle of Willis, if these an 
rge and free, no paralysis follows, hut in cases in which the posterior com 
unicating and the anterior communicating vessels are small or absent, lb 
iralysis may persist. In No. 1 of my Elwyn series of eases of infantile hemi 
egia, the woman, aged twenty-four, when six years old, had (lie right carols 
gated for abscess following scarlet fever, with the result of permanent hem 
iegia. Blocking of the internal carotid within the skull by lliromliosis u 
nholism is followed by hemiplegia, coma, and usually death. The clot i 
irely confined to the carotid itself, but. spreads into its branches and may 
ivolvc the ophthalmic artery. 

(c) Middle Cerebral .—This is the vessel most commonly involved, and, as 
1 ready mentioned, if p lugg ed before the central arteries are given off, perma- 
ient hemiplegia usually follows from softening of the internal capsule. Block- 
ng of the branches beyond this point may be followed by hemiplegia, which 
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is more likely to be transient, involves chiefly the arm and face, and if the 
lesion be on the left side is associated with aphasia. Thero may be plugging 
of the individual branches passing to the inferior frontal (producing typical 
motor aphasia if the disease be on the left side), to the anterior and posterior 
central gyri (usually causing total hemiplegia), to the supramarginal and 
angular gyri (giving rise, if the thrombosis be on the left side, probably with¬ 
out exception to the so-called visual aphasia /nletia.) usually also„tft .rigid- 
sided hemianopsia), or to the temporal gyri (in which event with left-sided 
thrombosis w.ord-deafness results). 

(f) Anterior Cerebral .—No symptoms may follow, and even when the 
branches which Bupply the paracentral lobule and the lop of the ascending 
convolutions are plugged the branches from the middle cerebral are usually 
able to effect a collateral circulation in these parts. Monoplegia of the leg 
may, however, result. Hebetude and dulncss of intellect may occur with 
obstruction of the vessel. 

There is unquestionably greater freedom of communication in the cortical 
branches of the,different arteries than is usually admitted, although it is not 
possible, for example, to inject the posterior cerebral through the middle cere¬ 
bral, or the middle cerebral from the anterior; but the absence of softening 
in some instances in which smaller branches are blocked shows how complete 
may be the compensation, probably by way of the capillaries. The dilatation 
of the collateral branches may take place very rapidly; thus a patient with 
chronic nephritis died about twenty-four hours after the hemiplegic attack. 
There were recent vegetations on the mitral valve and an embolus in the right 
middle cerebral artery just beyond the first two branches. The ceidral portion 
of the hemisphere was swollen and (edematous. The right anterior cerebral 
was greatly dilated, and by measurement its diameter was found to be nearly 
three times that of the left. 

Treatment of Cerebral Hemorrhage and of Softening. —ThemhicLditBeuIty 
in deciding upon a method of treatment is to determine whether the apoplexy 
is due to hasmorrhage or to thrombosis or embolism.' The patient should lie 
placed in bed, with his head moderately elevated and the neck free. He should 
be kept absolutely quiet. If there is dyspnoea, stertor, and signs of mechanics! 
obstruction to respiration, he should be turned on his side, as recommended 
by Bowles. This procedure also lessens the liability to congestion of the lungs. 
If the signs of intracranial haemorrhage are certain, and if the arterial tension 
is high, measures may be taken for its reduction. Of these the most rapid 
‘'and satisfactory isivenescction, which in many cases seems to do good. How¬ 
ever, as Cushing has shown experimentally, a rapid and increasing rise ol 
arterial tension, usually indicates an endeavor of the vasomotor centres t< 
"counteract an increasing intracranial pressure, in this ease due to a con timing 
haemorrhage. The indication under these circumstances is the'-relief of tin 
intracranial pressure by craniotomy and^removal of the clot, if this is possible 
, ( This is particularly applicable in subdural hemorrhage. Horsley and Spence 
have recently, on experimental grounds, recommended the practice, formed 
' employed empirically, of compression of the carotid, particularly in .the m 
gravesccnt form; or even, in suitable cases, passing a ligature round the ves.-c 
%An ice-bag may be placed on the head and} hot bottles to the feet, i The bow 
• should be freely opened, either by calomel, or croton oil placed on the tongu 



[Jountcr-irriiatiou to the neck or to the fool is not nm-ssarv. t'ulholfrmn 1 ion 
jf the bladder may be necessary, especially if the patient remain long uncon¬ 
scious. * 

SpeciaJ care should be taken to avoid bed-sores; and if bottles are used 
to the feet, they should not be too hot, since blisters may be readily caused 
jy a much lower temperature than m health. In the fe\er of reaction. aconiU 1 
nay bo indicated, but should lie cautiously used. Stimulants are not necessary, 
unless the pulse becomes feeble and signs of collapse supenene. No digitalis 
is to be given. During recovery the pali«\J should he still kept entirely at rest. 
3ven in the mildest eases remaining in hed for al least fourteen du\s. The 
ice-bag should still he kept al the head.. The diet should he light and no 
medicine other than some placebo should he administered, at least during the 
first month after the hiemnrrhage. Attention should lie paid to the position 
occupied by the paralyzed limb or limbs, winch if swollen may lie wrapped in 
cotton hatting or llannel. 

The treatment of softening from thrombosis or embolism is very unsatis¬ 
factory. Venesection is not indicated, as it lowers the tension and rather 
promotes clotting. If, as is often the case, the heart's actmit is feeble and 
irregular,’ stimulants and small (loses of digiljilis may he given jvith, if neces¬ 
sary, ether or ammonia. Tim Imvvels should he kept open, hut d is not well 
to purge actively, as in luemorrhage. 

In tlio thrombosis which follows syphilitic disease of the arteries, and which 
is met with most frequently in men liehveen twenty and forty (in whom the 
hemiplegia often sets in without loss of consciousness).' the iodide of potassium 
should be freely used, giving from 20 to 00 grams three times a day, or, if 
necessary, larger doses. If tlm syphilis has been recent, mercurials by inunc¬ 
tion are also indicated. Practically these arc the only eases of hemiplegia in 
which we sec satisfactory results from treatment. 

Very little can he done for the hemiplegia which remains. The damage 
is too often irreparable and permanent, and it is very improbable that iodide 
of potassium, or any other remedy, hastens in the slightest degree Nature’s 
dealing with the blood-clot. 

The paralyzed limbs may lie gently nibbed once or twice a day, and this 
should be systematically carried mil, in order to maintain the nutrition of (lie 
muscles and to prevent, if possible, contractures The massage should mil. 
however, lie begun imlil at least ten days after the attack. The rubbing should 
he toward the bodv. and should not he continued for more than fifteen minutes 
at a time. ' After the lapse of a fortnight, or in severe eases a month, the mus¬ 
cles may he stimulated by the faradie current; faradie stimulation alternating 
with massage, especially if applied to the antagonists of the muscles which 
ordinarily undergo contracture, is of very great service, even in eases where 
there can be but little hope of any return of voluntary movement. When eon- 
traqfures occur, electricity properly applied at intervals may still In' of some 
benefit along with the passive movements and frictions, and it has been sug¬ 
gested that tendon transplantation, or indeed cross suture of nerves, may cause 

some improvement. , 

Tn a ease of complete hemiplegia, the friends should at the outset he 
frankly told that the chances of full recovery arc slight. Power is usually re¬ 
stored'in the leg sufficient to enable the patient to get about, bitf in the major- 
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ty tff instances the finer movements of the hand are permanently lost. The 
;eneral health should be looked after, the bowels regulated, and \he secretions 
>f the skin ami kidneys kept active. In permanent hemiplegia in persons 
ibove the middle period of life, more or less mental weakness is apt to follow 
the attack, and the patient may become irritable and emotional. 

And, lastly, when hemiplegia has persisted for more than three months and 
contractures have developed, it is the duty of the physician to explain to the 
patient, or to his friends, that the condition is past relief, that medicines and 
electricity will do no good, and that there is no possible hope of cure. 

G. Aneurism of tiie Cerebral Arteries. 

Miliary aneurisms are not included, but reference is made only to aneurism 
of the larger branches. The condition is not uncommon. There were 12 
instances in my first. 800 autopsies in Montreal.* This is a considerably larger 
proportion than in Newton Pitt’s collection from Guy’s Hospital, 19 times in 
9,000 inspections. 

Etiology—Males are more frequently affected than females. Of my 12 
cases 7 were males. The disease is most common at the middle period of life. 
One of my cases was a lad of Lix. Pitt describes one at the same age. The 
chief causes are (a) endarteritis, either simple or syphilitic, which leads to 
weakness of the wail and dilatation; and (6) embolism. As pointed out by 
Church, these aneurisms are often found with endocarditis. Pitt, in his recent 
study of the subject, concludes that it is exceptional to find cerebral aneurism 
unassociated with fuuguting endocarditis. The embolus disappears, and dila¬ 
tation follows the secondary inflammatory changes in the coats of the vessel. 

Morbid Anatomy.—The middle cerebral branches are most frequently in¬ 
volved. In my 12 cases the distribution on the arteries was as follows: Inter¬ 
nal carotid, 1; middle cerebral, 5; basilar, 3; anterior communicating, 3. Ex¬ 
cept in one case they were saccular and communicated with the lumen of the 
vessel by an orifice smaller than the circumference of the sac. In the 154 
eases which make up the statistics of Lebcrt, Durand, and Bartholow the mid¬ 
dle cerebral was involved in 44, the basilar in 41, internal carotid in 23, ante¬ 
rior cerebral in 14, posterior communicating in 8, anterior communicating in 8, 
vertebral in 7, posterior cerebral in 6, inferior cerebellar in 3 (Gowers). The 
size of the aneurism varies from that of a pea to that of a walnut. The htein- 
orrhage may be entirely meningeal with very slight laceration of the brain 
substance, but the bleeding may be, as Coats has shown, entirely within the 
substance. 

Symptoms.—The aneurism may attain considerable size and cause no 
symptoms. In a majority of the cases the first intimation is the rupture and 
the fatal apoplexy. Distinct symptoms are most frequently caused by aneu¬ 
rism of the internal carotid, which may compress the optic nerve or the com¬ 
missure, causing neuritis or paralysis of the third nerve. A murmur may bo 
audible on auscultation of the skull. Aneurism in this situation may give rise 
to irritative and pressure symptoms at the base of the brain or to hemianopsia 
In the remarkable case reported by Weir Mitchell and Dereura an aneurism 
compressed the chiasma and produced bilateral temporal hemianopsia. 

* Canada Medical and Surgical Journal, voL xiv. 



Aneurism of the vertebral or of the basilar may involve the nerves from 
the fifth to jthe twelfth. A large sac at the termination of the basilar, may 
compress thc»third nerves or the crura. 

The diagnosis is, as a rule, impossible. The larger sacs produce the symp¬ 
toms of tumor, and their rupture is usually fatal. 

7. Endahtehitis. 

• In no group of vessels do we more frequently see chronic degenerative. 
changes than in those of the circle of Willis. The condition occurs 11 s: 

(a) Arterio-sclerosis, producing localized or diffused thickening of the 
intima with the formation of atheromatous patches or areas of calcification. 
In the later stages, as seen in elderly people, the arteries of the circle of \\ tills 
may be dilated, stiff, or almost universally calcified. 

(b) Syphilitic Endarteritis.—As already mentioned under I lie section of 
syphilis, gummatous endarteritis is specially pnjne lo at luck the cerebral ves¬ 
sels. It has in itself no specific characters-—that is to say, il is impossible in 
given sections to pick out an endarteritis syphilitica from an •ordinary endar¬ 
teritis obliterans. On the other hand, as already stated, (he jmdulur peri¬ 
arteritis is never seen except in syphilis. 


8. Thbombosis of the Ceremiat, sinuses and Veins. 

The condition may lie primary or secondary. Leliert (lHol) and Tonnele 
were among the first to recognize the condition clinically. 

Primary thrombosis of the sinuses and veins is rare. It occurs («) in 
children, particularly during the first six months of life, lisiinllv in connec¬ 
tion with diarrheea. It lias, in my experience, ... u rare condition. 1 hay' 

never seen an'example of spontaneous thrombosis of the sinuses in n child, 
and only two instances, both in connection with meningitis, in which I lie cor¬ 
tical veins contained clots. Gowers believes that it is of frequent occurrence, 
and that thrombosis of the veins is not an uncommon cause of infantile hemi- 

Pleg (6) In connection with chlaatfis and amrmia. the so-called autochthonous 
muz-tlirombosis. Of 82 eases of thrombosis m chlorosis, 78 wore ,n he veins 
and 32 in the cerebral sinuses. The longitudinal sinus is most fieqiitnl y 
involved. The thrombosis is usually associated will, venous thro.nlK.ses m 
other paris of the body, and the patients die, as .. rule, in from one to three 
weeks, hut both Bristowc and Buzzard report recoveries. 

(c) In the terminal stages of career, philips, and other chronic d sea s 
thrombosis may gradually occur ... the sinuses and cortmid veiris. jo ^ 
^agulum developing in these conditions the < rrn 

■"SLtey thromtai. » “f 

inflammation from contiguous parts to e sinus \va . ^ , j mnn r, 

are disease of the intera^ear fra|iirc, erysipelas, earlu.imle, and 

u suppurative dueaac outs.detlcsk p t . m0 ^ P fn , nt i y involved, 
parotitis. In secondary eases tin >ai‘ ra ‘ fil ,„;fi,-wohral lesions, there 
m fatal cases in which car-,1,sense caused death 

aero 22 in which thrombosis existed in the lateral sinuses (1 Ht). iVtiercu 
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ou8 caries of the temporal bone is often directly responsible. The thrombus 
nay ke small, or may All the entire Binus and extend into the internal jugular 
rein. In more than one-half of these instances the thrombus was suppurat¬ 
ing/ The disease spreads directly from the necrosis on the posterior wall of 
the tympanum. According to Voltolini, the inflammation extends Jry way of 
the petroso-mastoid canal. It is not so common in disease of the mastoid 
cells. 

Symptoms.—Primary thrombosis of the longitudinal sinus ma y occur.w ith- 
out ex citing symptoms and is found accidentally at the post mortem. There 
may "be mental dulnc ss »ith h eadache - ^Convulsions andZvomiting may occur. 
In other instances there is nothing distinctive. In a patient who died under 
my care, at the Philadelphia Hospital, of phthisis, there was a gradual tor¬ 
por, deepening, to . coma, without convulsions, localizing symptoms, or optic 
neuritis. The condition was thought to be due to a terminal meningitis. In 
the chlorosis cases the head symptoms have, as a rule, been marked. B fl ]l’a 
patient was dull and stupid, had vomiting,, d ijafaeiinn of tlw pupils, and dmi^ ln 
choked disks. Slight paresis of the left side occurred. An interesting feature 
in this case was the development of swelling of the left leg. In the cases 
reported by Andrews, Church, Tuekwell, Isambard Owen, and Wilks the 
patients had headache, vomiting, and delirium. Paralysis was not present. 
In Douglas Powell’s case, with similar symptoms, there was loss of power on 
the left side. Bristowc reports a case of great interest in an inamiic girl of 
nineteen, who had convulsions, drowsiness, and vomiting. Tenderness and 
swelling developed in the position of the right internal jugular vein, and a 
few days later on the opposite side. The diagnosis was rendered definite by 
the occurrence of phlebitis in the veins of the right leg. The patient recovered. 

, The onset of such symptoms as have been mentioned in an anaemic or 
chlorotic girl should lead to the suspicion of cerebral thrombosis. In infants 
the diagnosis can rarely be made. Involvement of the cavernous sinus may 
cause oedema about the eyelids or prominence of the eyes. 

In the secondary thrombi the symptoms are commonly those of septi¬ 
caemia. For instance, in over 70 per cent of Pitt’s cases the mode of death 
was by pulmonary pyaemia. This author draws the following important con¬ 
clusions: (1) The disease spreads oftener from the posterior wall of the 
middle car than from the mastoid cells, (a) The otorrhma is generally of 
some standing, but not always. (I!) The onset is sudden, the chief symp¬ 
toms being pyrexia, rigors, pains in the occipital region and in the neck, 
associated with a seplicacmic condition. (4) Well-marked optic neuritis may 
be present. (5) The appearance of acute local pulmonary mischief or of 
distant suppuration is almost conclusive of thrombosis. (6) The average 
duration is about three weeks, and death is generally from pulmonary pyaemia. 
The chief points in the diagnosis may be gathered from these statements. 

Pitt records an interesting case of recovery in a boy of ten, who had otor- 
rhcea for years and was admitted with fever, earache, tenderness, and oedema. 
A week later he had a rigor, and optic neuritis developed on the right side. 
The mastoid was explored unsuccessfully. The fever and chills persisting, 
two days later the lateral sinus was explored. A mass of foul clot was re¬ 
moved and the jugular vein was tied, after which the boy made a satisfactory 
recovery. 
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According to Gricsingor there is often associated with thrombosis of the 
lateral snfyis venous stasis and painful cedema behind the ear and in (lie neck., 
Tee external jugular vein on the diseased side may be less distended than on 
the opposite side, since owing to the thrombus in the lnteral sinus tin? internal 
jugular*vein is leas full than on the normal side, and the blood from the exter¬ 
nal jugular can flow more easily into it (Gerhardt)'. 

Treatment,—In marantic individuals roborants and stimulants are iftdi- 
catcd. The position assumed in bed should favor both the arterial and venous 
circulation. The clothing should not restrict the neck, and care should be 
taken to avoid bending of the neck. 

The internal administration of potassium iodide and calomel has been 
recommended in the autochthonous forms, but no treatment is likely to be 
of any avail. 

The secondary forms, especially those following upon disease of (ho middle 
ear, are often amenable to operation, and, especially recently, many lives have 
.been saved by surgical intervention after extensive sinus Ihromlmsis. Mao- 
ewen’s book on I’yogenie Infective Diseases of the Brain and Spinal (lord 
contains the most exhaustive presentation of the subject of ainua thromlmsis 
and its treatment. 

9. Hemiplegia in*Children. 

Etiology.—Of 135 cases, fit) were in boys and 75 in girls. Right, hemi¬ 
plegia occurred in 79, left in 56. In 15 cases the condition was said to la? 
congenital. 

In a great majority the disease sets in during the first of second year; 
thus of the total number of cases, 95 wore under two. Cases nbove the fifth 
year are rare, only 10 in my series. Neither alcoholism nor syphilis ifi the 
parents appears to play an important rule in tins affection. Difficult, or abnor¬ 
mal labor is responsible for certain of the cases, particularly injury with lbc 
forceps. Trauma, such as falls or puncturing wounds, is more rare. Tin* 
condition followed ligation of the common carotid in one case. 

Infectious diseases. All the authors lay special stress upon this factor. In 
19 cases in my series the disease came on during or just after one of the spe¬ 
cific fevers. I saw one case in which during the height of vaccination con¬ 
vulsions developed, followed by hemiplegia. In a great majority of the cases 
the disease sets in with a convulsion, in which Ihe child may remain for sev¬ 
eral hours or longer, and after recovery the paralysis is noticed. 

Morbid Anatomy.—In an analysis which 1 have made of 90 autopsies 
reported in the literature, the lesions may be grouped under three headings: 

(a) Embolism, thrombosis, and hemorrhage, comprising 16 cases, in 7 of 
which there was blocking of a Sylvian artery, and in 9 hemorrhage. A strik¬ 
ing feature in this group is ihe advanced age of onset. Ten of the cases 
occurred in children over six years old. 

• (6) Atrophy and sclerosis, comprising 50 cases. The wasting is either of 
groups of convolutions, an entire lobe, or the whole hemisphere. The meninges 
are usually closely adherent over the affected region, though sometimes they 
look normal The convolutions are atrophied, firm, and hard, contrasting 
strongly with the normal gyri. The sclerosis may be diffuse and wide-spread 
over a hemisphere, or there may be nodular projections—the hypertrophic sole- ^ 
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rosis. ' Some of the cases show remarkable unilateral atrophy of, the hemi¬ 
sphere. In one of my cases the atrophied hemisphere weighed lti!) grammes 
and the normal one 653 grammes. The brain tissue may be a mere shell over 
a dilated ventricle. 

(c) Poreneephalus, which was present in 24 of the 90 autopsies. This term 
was applied by Heschel (1868) to a loss of substance in the form of cavities 
and cysts at the surface of the brain, either opening into and bounded by the 
arachnoid, and even passing deeply into the hemisphere, or reaching to the 
ventricle. In the study by Audrey of 103 cases of poreneephalus, hemiplegia 
was mentioned in 68 cases. 

Practically, then, in infantile hemiplegia cortical sclerosis and porenceph- 
alus are the important anatomical conditions. The primary change in the 
majority of these cases is still unknown. Poreneephalus may result from a 
defect in development or from hajmorrhage at birth. The etiology is clear in 
the limited number of cases of hremorrhage, embolism, and thrombosis, but 
there remains the large group in which the final change is sclerosis and atro¬ 
phy. What is the primary lesion in these instances? The clinical history 
shows that in nearly all these eases the onset is sudden, with convulsions— 
often with slight fever. Strumpcll believes that this condition is due to an 
inflammation of the gray matter—polienccphalitis—a view which has not 
been very widely accepted, as the anatomical proofs are wanting. Gowers sug¬ 
gests that thrombosis may be present in some instances. This might probably 
account for the final condition of sclerosis, but clinically thrombosis of the 
veins rarely-occurs in healthy children, which appear to be those most fre¬ 
quently attacked by infantile hemiplegia, and post-mortem proof is yet want¬ 
ing of the association of thrombosis with the disease. 

Symptoms.—(a) The onset. The disease may set in suddenly without 
spasms or loss of consciousness. In more than half the cases the child is 
attacked with partial or general convulsions and loss of consciousness, which 
may last from a few hours to many days. This is one of the most striking 
features in the disease. VFevcr is usually present. 3 TI 1 C hemiplegia, noticed as 
the child recovers consciousness, is generally complete. Sometimes the paraly¬ 
sis is not complete at first, but develops after subsequent convulsions. The 
right side is more frequently affected than the left. The face is commonly not 
involved. 

■ (&) Residual symptoms. In some cases the paralysis gradually disap¬ 
pears and leaves scarcely a trace as the child grows up. The leg, as a rule, 
recovers more rapidly and more fully than the arm, and the paralysis may be 
scarcely noticeable. In a majority of cases, however, there is a characteristic 
hemiplegic gait. | The paralysis is most marked in the arm, which is usually 
wasted; the forearm is flexed at right angles, the hand is flexed, and the fingers 
are contracted. Motion may be almost completely lost; in other instances the 
arm can be lifted above the head. Late rigidity, which almost always develops, 
is the symptom which suggested the name hemiplegia spastica cerebrate to 
Heine, the orthopedic surgeon, who first accurately described these cases. It 
is, however, not constant. The limbs may be quite relaxed even years after 
the onset. T!Fhe_jeflfi*e 8 are usually increased. In several instances, however, 
I have known them to be absent:^ Sensation, as a rule, is not disturbed. 

Aphasia is 9. not■ uncommon symptom, and occurred in 16 cases of my 



series—a smaller number than that given in the series of Wallenberg, Gau- 
dard, and ^achs. • 

Mental Defects. —One of the most serious consequences of infantile hemi¬ 
plegia is the failure of mental development. A considerable number of these 
cases drift into the institutions for feeble-minded children. Three grades 
may be distinguished—idiocy, which is most common when the hemiplegia 
has existed from birth; imbecility, which often increases with the develop¬ 
ment of epilepsy; and fecble-mindedncss, a retarded rather than an arrested 
development* 

Epilepsy. —Of the cases in my scries, 41 were subjects of convulsive seiz¬ 
ures, one of the most distressing sequels of the disease. The seizures may lie 
either transient attacks of petit mal, true Jacksonian fits, beginning in and 
confined to the affected side, or general convulsions. 

Post-hemiplegic Movements. —It was in cases of this sort that Weir 
Mitchell first described the post-hemiplegic movements. They are extremely 
common, and were present in 34 of my scries. There may be either slight 
tremor in the affected muscles, or incoordinate choreiform # movements the 
so-called post-hemiplegic chorea—or, lastly, 

Athetosis. —In this condition, described by Hammond, there are remark¬ 
able spasms of the paralyzed extremities, chiefly of the lingers,,and toes, and 
in rare instances of the muscles of the mouth. The movements are involun¬ 
tary and somewhat rhythmical; in the hand, movements of adduction or abduc¬ 
tion and of supination and pronation follow each other in orderly sequence. 
There may be hypertension of the fingers, during which they arc spread 
wide apart. This condition is much more frequent in children than m adults. 
In the latter it may he combined with heniiana>stlicsia, and the lesion is not 
cortical, but basic in the neighborhood of the thalamus The movements pro 
sometimes increased by emotion. They usually persist dun ng »l«p. 

Treatment.—The possibility of injury to the brain in protracted labor and 
in forceps cases should be borne in mind by tin- practitioner, l ie former 
entails the greater risk. In infantile hemiplegia the physician.at the 01 fiset 
sees a case of ordinary! convulsions, perhaps more protracted and « J 
usual. These should be cheeked as rapidly as possible by 1 m* d the 
bromides the application of cold or hcat,.and}a brisk purge “ 

sions (chloroform may be administered with safely even to the youngest th 1 
dren ^ When the paralysis is established not much can be hoped from mcdi- 

In onlv rare instances docs the paralysis entirely disappear. When the 
in only rare us.a. f • u to that seen in other 


, ernes. 


recovery Vpartial the “ residual paralysis ” is similar to that seen in other 
recovery is pari Thus in the lower extremity it is the 

°f the leg and the dorsal flexors of the foot which are most often per- 
flexors of the g , Th indica tions are to favor the natural 

manently paralyzed (Wern.ckc) i nutrition 0 f the child, to 

tendency to improve by maintaining fe ■ n .: nn an( i if 

lessen the riridity and contractures by massage, and pass ve motion, ana it 

lepsy is T distressing and la 
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ity and excitement. Operative measures in favorable cases of this particular 
form of epilepsy may often prove beneficial in reducing the number and severity 
of the seizures, but it is very unusual for them to be completely or permanently 
checked. The liability to fceble-mindcdness is the most serious outlook in the 
infantilo cerebral palsies. In many cases the damage is irreparable, and idiocy 
and imbecility result. With patient training and with care many of the chil¬ 
dren reach a fair measure of intelligence and self-reliance. 

IV. TUMORS, INFECTIOUS GRANTJLOMATA, AND 
CYSTS OF THE BRAIN. 

The following are the most common varieties of new growths within the 
cranium: 

(1) Infectious Granulomata. —(a) Tubercle, which may form large or 
small growths, usually multiple. Tuberculosis of the glands or bones may 
be coexistent, but the tuberculous disease of the brain may occur in the absence 
of other clinically recognizable tuberculous lesions. The disease is most fre¬ 
quent early in life. Three-fourths of the cases occur under twenty, and one- 
half of the patients are under ten years of age (Gowers). Of 300 cases of 
tumor in persons under nineteen^ollected from various sources by Starr, 152 
were tubercle. The nodules arc most numerous in the cerebellum and about 
the base. 

(6) Syphiloma is most commonly found on the cortex cerebri or about tho 
pons. The tumors aTe superficial, attached to the arteries or the meninges, 
and rarely grow to a large size. They may be multiple. The motor nerves 
of the eye are particularly prone to syphilitic infiltration, and ptosis and the 
ordinary forms of squint are common. 

(2) Tumors. —(c) Glioma and Neuroglioma .—These vary greatly in ap¬ 
pearance. They may be firm and hard, almost like an area of sclerosis, or 
soft and very vascular. Haemorrhages arc apt to occur in them. They per¬ 
sist remarkably for many years. Klebs has called attention to the occurrence 
of elements in them not unlike ganglion-cells. Tumors of this character may 
contain the “ Spinncn ” or spider cells; enormous spindle-shaped cells with 
single large nuclei; cells like the ganglion-cells of nerve-centres with nuclei 
and one or more processes; and translucent, band-like fibres, tapering at each 
end, which result from a vitreous or hyaline transformation of the large spin¬ 
dle-cells. A separate type is also recognizable, in which the cells resemble the 
ependymal epithelium. 

(d) Sarcoma occurs most commonly in the membranes covering the hemi¬ 
spheres or brain stem, and for a long time may cause injury by its compres¬ 
sion effects alone. Tumors of this kind are particularly common in the cere- 
bello-pontine recess. When sarcoma originates in the brain substance it may 
become one of the largest and most diffusely infiltrating of intracranial 
growths. Sarcoma is usually a primary growth and occurs next in frequency 
to tubercle. When meningeal in origin, it is the form of tumor most amenable 
to surgical treatment. 

(e) Carcinoma not infrequently is secondary to cancer in other parts. It 
is seldom primary. Occasionally cancerous tumors have been found in sym¬ 
metrical parts of the brain. 
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( f) Otfc er varieties occur, such as fibroid growths, which usually develop 
from the membranes; bony tumors, which grow sometimes from the falx, • 
psaoynona, cholesteatoma, and angioma. FajJ^.tumors are occasionally found 
on the corpus callosum. 

(3) Cysts, (g) These occur between the membranes and the brain, as 
a result of haemorrhage or of softening, l’orcncophalus is a, sequel of con¬ 
genital atrophy or of haemorrhage, or may be due to a developmental defect. 
Hydatid cysts have been referred to in the section on parasites. An interest¬ 
ing variety of cyst is that which follows severe injury to the skull in early life. 

Symptoms. (1 ) Uhnehai,.—T he following are the most important: 

N either dull, aching, and continuous, or sharp, stabbing, ami par¬ 
oxysmal. It may be diffused over the entire head; sometimes it is limited 
to the back or front. When in the back of the head it may extend down the 
neck (especially in tumors in the posterior fossa), and when in the front it 
may be accompanied with neuralgic pains in the face. Occasionally the pain 
may be very localized and associated with tenderness on pressure. 

Ojji±£..iViUtiLis occurs in four-fifths of all the cases ((lowers). It should 
be lookod for in every patient presenting cerebral symptom?, for it may be 
present in high degree without impairment of vision. Loss of visual acuity 
usually indicates that optic atrophy has set In. It is usually dbublc, hut occa¬ 
sionally is found in only one eye. A growth may develop slowly and attain 
considerable size without producing optic neuritis. On the other hand, it may 
occur with a very small tumor. J. A. Martin, from an extensive analysis of the 
literature with reference to the localizing value, concludes: When there is a 
difference in the amount of the neuritis in each eye it is more Ilian twice as 
probable that the tumor is on the side of the most marked neuritis. It is con¬ 
stant in tumors of the corpora quadrigornina, present in 8!) per cent of cere¬ 
bellar tumors, and absent in nearly two-thirds of the eases of tumor of the 
pons, medulla, and of the corpus callosum. It. is least frequent in cases of 
tuberculous tumor; most common in cases of glioma and cystic tumors. 

Vomiting is a common feature, and with headache and optic neuritis 
makes up the characteristic clinical picture of cerebral tumor. An important 
point is the absence of definite relation to the meals. A chemical examination 
shows that the vomiting is independent of digestive disturbances. It may 
be very obstinate, particularly in growths of the cerebellum and the pons. 

G iddin ess is often an early symptom. The patient complains of vertigo 
on rising suddenly' or on turning quickly. Mental Disturbance .-—The patient 
may act in an odd, unnatural manner, or there may lie stupor and heaviness. 
The patient may become emotional or silly, or symptoms resembling hysteria 
may develop. Convulsions, cither general and resembling true epilepsy or 
localized (Jacksonian) in character. There may be sloping of the pulse, as in 
all eases of increased intracranial pressure. 

(2) Localizing Symptoms—F ocal symptoms often occur, but it must 
not be forgotten that these may lie indirectly produced. The smaller the 
tumor and the less marked the general symptoms of cerebral compression, the 
more likely is it that any focal symptoms occurring are of direct origin. 

(a) Csntral Motor Arra.-Thc symptoms are either irritative or destruc¬ 
tive in character. Irritation in the lower third may produce spasm m the 
musclesofthe face, in the angle of the mouth, or in the tongue. The spasm 



390 


DISEASES OF THE NERVOUS SYSTEM. 


with tingling may be strictly limited to one muscle group before extending to 
others, and this Seguin terms the s ignal si/mvt om. The middle third of the 
motor area contains the centres controlling the arm, and here, too, the spasm 
may begin in the fingers, in the thumb, in the muscles of the wrist,ior in the 
shoulder. In the upper third of the motor^areas the irritation may produce 
spasm beginning in the toes, in the ankles, or in the muscles of the leg. In 
many instances the patient can determine accurately the point of origin of 
the spasm, and there are important sensory disturbances, such as numbness 
and tingling, which may be felt first at the region affected. 

In all cases it is important to determine, first, the point of origin, the 
si gnal svmv lotn: second, the order or march of the spasm; and th ird, the 
subsequent condition of the parts first affected, whether it is a state of paresis 
or ahassTEesia. 

Destructive lesions in the motor zone cause paralysis, which is often pre¬ 
ceded by local convulsive seizures; there may be a monoplegia, as of the leg, 
and convulsive seizures in the arm, often due to irritation in these centres. 
Tumors in the neighborhood of the motor area may cause localized spasms and 
subsequently, as the centres are invaded by the growth, paralysis occurs. On 
the left side, growths in the thij-d frontal or Broca’s convolution may cause 
motor aphasia. 

(6) Prefrontal Region. —Neither motor nor sensory disturbance may be 
present. Trie general symptoms arc often well marked. The most striking 
feature of growths in this region is mental torpor and gradual imbecility. 
Particularly, when the left side is involved mental characteristics may be 
greatly altered. In its extension downward the tumor may involve on the left 
side the lower frontal convolution and produce aphasia, or in its progress 
backward cause irritative or destructive lesions of the motor area.' Exophthal¬ 
mos on the side of the tumor may occur and be helpful in diagnosis, as in the 
case reported by Thomas and Keene. 

(c) Tujpprs in the parieto-occipital lobe may grow to a large size without 
causing any symptoms. There may be word-blindness and mind-blindness 
when the angular gyrus and its underlying white matter is involved, and 
paraphasia. Astereognosis may accompany growths in the superior parietal 
region. 

(d) Tumors of the occipital lobe produce hemianopsia, and a bilateral lesion 
may produce blindness. Tumors in this region on the left hemisphere may 
b e asso ciated with word-blindness and mind-blindness. 

(e) Tumors in the temporal lobe may attain a large size without produc¬ 
ing symptoms. In their growth they involve the lower motor centres. On 
theJeft aide involvement of the first gyrus and the transverse temporal gyri 
(auditory sense area) may be associated with word-deafness. 

(/) Tumors growing in the neighborhood of the basal ganglia produce 
hemiplegia from involvement of the internal capsule. Limited growths, in 
either the nucleus caudatus or the nucleus lentiformis of the corpus striatum 
do not necessarily cause paralysis. Tumors in the thalamus opticus may 
also, when small, cause no symptoms, but increasing they may involve the 
fibres of the sensory portion of the internal capsule, producing hemianopsia 
and. sometimes' hemiamesthesia. Growths in this situation are apt to cause 
early optic neuritis, and, growing into the third ventricle, may cause a die- 



tepiian.nf-the lateral ventricles. In fact, pressure symptoms from this cause 
and paralysis due to involvement of the internal capsule are the chief symp¬ 
toms of tiynor in and about these ganglia. If the ventrolateral group of • 
nuclei in the thalamus be involved there may be unilateral disturbances of 
j cutaneous and muscular sense, hcmichorca, or movement ataxia. 

Growths in the corpora qwtflrigemina arc rarely limited, but most com¬ 
monly involve the crura cerebri as well. Ocular symptoms arQ marked. The 
pupil reflex is lost and there is nystagmus. In the gradual growth the third 
nerve is involved as it passes through the crus, in which case there will be 
oculo-motor paralysis on one side and hemiplegia on the other, a combination 
almost characteristic of unilateral disease of the crus. 

( g ) Tumors of the pons and medulla. The symptoms are chiefly those 
of pressure upon the nerves emerging in this region. In disease of the {ions 
the nerves may be involved alone or with the pyramidal tract. Of 53 cases 
analyzed by Mary Putnam Jacobi, there were 13 in which the cerebral nerves 
were involved alone, 13 in which the limbs were affected, and 2G in which 
there was hemiplegia and involvement of the nerves. Twenty-two of the latter 
had what is known as alternate, paralysis—i. e., involvement of the nerves on 
one side and of the limbs on the opposite side. In 4 cases thciji were no motor 
symptoms. In tuberculosis (or syphilis) a growth at the inferior and inner 
aspects of the crus may cause paralysis of the third nerve on (flic side, aud of 
the face, tongue, and limbs on the opposite side (s yndrome of Weber). A 
tumor growing in the lower part of the pons usually m^veTTTie'sixth nerve, 
producing internal strabismus, the seventh nerve, producing facial paralysis, 
and the auditory nerve, causing deafness. Conjugate deviation of the eyes 
to the side opposite that on which there is facial paralysis also occurs. When 
the motor cerebral nerves arc involved the paralyses arc of the peripheral 
type (lower segment paralyses). 

Tumors of the medulla may involve the cerebral nerves alone or cause 
in some instances a combination of hemiplegia with paralysis of the nerves. 
Paralyses of the nerves are helpful in topical diagnosis, but the faet must not 
be overlooked that one or more of the cerebral nerves may he paralyzed as 
a result of a much increased general intracranial pressure. Signs of irritation 
in the ninth, tenth, and eleventh nerves are usually present, and produce 
difficulty in swallowing, irregular action of the heart, irregular respiration, 
vomiting, and sometimes retraction of the head and neck. The hypoglossal 
nerve is least often affected. The gait may lie unsteady or, if there is pressure 
on the cerebellum, ataxic. Occasionally there are sensory symptoms, numbness, 
and tingling. Toward the end convulsions may occur. 

Tumors of the pituitary body are not uncommon, and arc usually of the 
nature of fibroma or myxoma. They may accompany acromegaly. Landms 


and Hoy have reported 1G cases. 

Diagnosis.—From the general symptoms alone the existence of tumor may 
be determined, for the combination of headache, optic neuritis and vomiting 
is distinctive. A gradual increase in the intensity of the symptoms is usually 
seen. It must not be forgotten that severe headache and neuro-retmitis may 
be caused by"Bright’s disease. The localization must be gathered from the 
ooo.ifa.tJ of the symptoms .too ,,a tom th. g., £ . « m_0.. 

section on Topical Diagnosis of Diseases of the Brain. Mistakes are most 
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likely to occur in connection with uraemia, hysteria, and genejaljiaralysis; 
,but careful consideration of all the circumstances of the case usually enables 
the practitioner to avoid error. Auscultatory percussion is occasionally of 
service in localization. 

Prognosis. —Syphilitic tumors alone are amenable to medical treatment. 
Tuberculous growths occasionally cease to grow and become calcified. The 
gliomata and fibromata, particularly when the latter grow from the membranes, 
may. last for years. I have described a case of small, hard glioma, in which 
the Jacksonian epilepsy persisted for fourteen years. Hughlings Jackson has 
reported cases of glioma in which the symptoms lasted for over ten years. Tbs. 
more rapidly growing sarcomata usually prove futal in from six to eighteen 
months. Death may be sudden, particularly in growths near the medulla; 
more commonly it is due to coma in consequence of gradual increase in the 
intracranial pressure. 

Treatment. — (a) Medical. —Jf there is a suspicion of syphilis the iodide 
of potassium and mercury should be given. Nowhere do we see more brilliant 
therapeutical effects than in certain cases of cerebral gummata. The iodide 
should be given in increasing doses. In tuberculous tumors the outlook is less 
favorable, though instances of cure are reported, and there is post-mortem 
evidence to show that the solitary* tuberculous tumors may undergo changes 
and become obsolete. A general tonic treatment is indicated in these cases. 
The headache usually demands prompt treatment. The iodide of potassium 
in full doses sometimes gives marked relief. An ice-cap for the head or, in 
the occipital headache, the application of the Paquclin cautery may be tried. 
The bromides are not of much use in the headache from this cause, and, as 
the last resort, morphia must be given. For the convulsions bromide of 
pota&sium is of little service. 

(6) Surgical. —Tumors of the brain have been successfully removed by 
Macewcn, Horsley, Keen, and others. The percentage of cases in which extir¬ 
pation is possible, however, is small. Of 1,277 eases collected by Starr, only 
104 were removable. The most advantageous casus are the localized fibromata 
and sarcomata growing from the dura and only compressing the brain sub¬ 
stance, as in Keen’s remarkable case. Of late years there have been numerous 
successful operations with removal of growths from the cerebellum and cere- 
bello-pontine recess. The safety with which the exploratory operation can be 
made warrants it in all doubtful cases. Even if the tumor be inaccessible, a 
palliative craniectomy may be indicated, for by relieving the intracranial ten¬ 
sion it may suffice to check the headache, vomiting, and optic neuritis. 

V. INFLAMMATION OF THE BRAIN. 

1. Acute Encephalitis. 

A_focal or diffuse inflammation,of t he hrain «nhstqnpn mmoiiy 0 f the g ray 
matter (poliencephalitis), is met with (a.) as a result of trauma; (*&)Tncer- 
tain intoxications, alcohol, food poisoning, and gas poisoning; and (c) follow¬ 
ing the acute infections. The anatomical features are those of an acute 
haemorrhagic poliencephalitis, corresponding in histological details with acute 
polio-myelitis. Focal forms are seen in ulcerative endocarditis, in which the 



gray matter may present deeply luemorrlmgic areas, firmer Ilian the surround¬ 
ing tissue, in the fevers there may be more extensive regions, involving two 
or three convolutions. This acute hremorrhagie polieneephalitis superior ia 
thought by Striimpoll to be the essential lesion in infantile hemiplegia. Local¬ 
izing symptoms are usually present, though they may be obscured in the 
severity of the general infection. The most typical encephalitis accompanies 
the meningitis in ccrebro-spinal fever. • . 

Injicute-mania, in.deliriiuu tremens, in pJioryjiJnsaniens, in the mania cal _ 
form of exo phthalmic goitre, and in the so-called eeiuliraL forms of the malig- 
nant f evers the gray cortex is deepl}' congested, moist, and swollen, and with 
therecent finer methods of research will probably show changes which may 
be classed as encephalitis. 

The symptoms are not very definite. In severe forms lliey are those of 
an acute infection; some cases Maxc boon mistaken lor typlioid fever. The 
onset may bo abrupt in an individual apparently healthy. Ollier eases have 
occurred in the convalescence from the fevers, particularly mlluenza. One of 
J. J. Putnam’s cases followed mumps. The general symploimsnrc those which 
accompany all severe acute affections of the brain-—hmduchc, somnolence, 
coma, delirium, vomiting, ole. The local symptoms are very varied, depend¬ 
ing on the extent of the lesions, and may bo.iiTit.ilive or paralytic. Usually 
fatal within a few weeks, cases may drag on for weeks or months and recover. 


2. Ajikckss of thu Him in. ■ 

Etiology. —Suppuration of the brain substance is rarely if ev«r primary, 
but results, as a rule, from extension of iuilamiiiatiou from neighboring parts 
or infection from a distance through the blood. The question of idiopathic 
brain abscess need scarcely be considered, though occasionally instances occur 
in which it is extremely difficult to assign a cause. There are t hree im portant 
etiological factors: 

(1) r Trauma. Palls upon the head or blows, with or without abrasion of 
the skin. More commonly it follows fracture or punctured--wounds. Jn (his 
group meningitis is frequently associated with the abscess. 

(2) By far the most important infective foci are those which arise in 
direct extension from disease of the middle ear, of the mastoid cells , or of (he 
frontalsimtses. From the roof of the mastoid antrum the infection readily 
passes to the sigmoid sinus and induces au infective thrombosis. In other 
instances the dura becomes involved, and a subdural abscess is formed, which 
may readily involve the arachnoid or the pia mater. In another group the 
inflammation extends along the lymph spaces, or (lie thrombosed veins, into 
the substance of the brain and causes suppuration. MauamUhiilks that with¬ 
out local areas of meningitis the infective agents may be carried through the 
lymph and blood channels into the cerebral substance. Infection which ex¬ 
tend? from the roof of the tympanic cavity is most likely to be followed by 
abscess in the temporal lobe, while infection extending from the mastoid cells 
causes most frequently sinus thrombosis and cerebellar abscess. 

(3) /« septic processes. Abscess of the brain is not often found in pyae¬ 
mia. Ini ulc erati ve, endocarditis multiple foci of suppuration are common. 
Localized..hone-disease and suppuration in the liver are occasional causes. Cer* 
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tain in flammatio ns in theiimga., nartieularlvib ronchiectas is. wWch was present , 
in 17 pt 38 cases of these so-called “ pulmonal cerebral abscesse^” collected I 
by R. T. Williamson, are liable to be followed by abscess. It is ga occasional 
(j co mplication of empyema . Abscess of the brain may follow th^lpfieififl-fevers. 
Bristowe has called attention to its occurrence aa~a.sepcl.jQf.influenza. The 
largest number of cases occur between the twentieth and fortieth years, and 
the condition is more frequent in men than in women. Holt has collected 25 
cases in children under five years of age, the chief causes of which were otitis 
media and 

Morbid Anatomy.—The abscess may be solitary or multiple, diffuse or cir¬ 
cumscribed. Practically any one of the different varieties of pyogenic bac¬ 
teria may be concerned. The bacteriological examination often shows a mix¬ 
ture of different varieties. Occasionally cultures are sterile, owing to death 
. of the bacteria. In the acute, rapidly fatal cases following injury the suppura¬ 
tion is not limited; but in long-standing cases the abscess is enclosed in a 
definite capsule, which may lm've a thickness of from 2 to 5 mm. The pus 
varies much in appearance, depending upon the age of the abscess. In early 
cases it may be mixed with reddish debris and softened brain matter, but in 
the solitary encapsulated abscess the pus is distinctive, having a greenish tint, 
an acid reaction, and a peculiar odor, sometimes like that of sulphuretted 
hydrogen. Thb brain substance surrounding the abscess is usually (edematous 
and infiltrated. The size varies from that of a walnut to that of a largo orange. 
There are cases on record in which the cavity has occupied the greater portion 
of a hemisphere. Multiple abscesses are usually small. In four-fifths of all 
cases the abscess is solitary. Suppuration occurs most frequently in the cere¬ 
brum, and the temporal lobe is more often involved than other parts. The 
cerebellum is the next most common seat, particularly in connection with ear- 
disease. 

Symptom*.—Following..injury or, operation the disease may. ■imww'BCttts 
course, with fever, headache, delirium, vomiting, and rigors. The symptoms 
are those of an acute meningo-enccphalitis, and it may be very difficult to 
determine, unless there are localizing symptoms, whether there is really sup¬ 
puration in the brain substance. In .tfee^ijaga.following ear-disease the symp¬ 
toms may at first be those of meningeal irritation. There may be irritability, 
restlessness, severe headache, and,aggravated earache. Other striking symp¬ 
toms, particularly in the more prolonged cases, are drowsiness, slow cerebration^ 
vomiting, and optic neuritis. In the chronic form of brain abscess which may 
follow injury, otorrhoea, or local lung trouble, there may be a latent period 
ranging from one or two weeks to several months, or even a year or more. 

In the " silent ” regions, when the abscess becomes encapsulated there may be 
no symptoms whatever during the latent period. Haring., all this time the 
patient, may be under careful observation and no suspicion-be aroused of the 
existence of suppuration. Then severe headache, vomiting, and fever set in, 
perhaps with a chill. So, too, after a blow upon the head or a fracture the 
symptoms of the lesion may be transient, and months afterward cerebral symp¬ 
toms of the most aggravated character may develop. 

The localization of the lesion is often difficult. If situated in or near 
the motor region there may be convulsions or paralysis, and it is to be remem¬ 
bered that an abscess in the temporal lobe may compress the lower part of the 



DIFFUSE AND FOCAL DISEASES OF THE BRAIN. 995 


pre-central convolution and produce paralysis of the arm and face, and fin the 
left side cause aphasia. A large abscess may exist in the frontal lobe without 
causing paralysis, Init in these eases there is almost always some mental dul- 
ness. In. the temporal lobe, the common seat, there may lie no focalizing 
symptoms. So also in the parieto-oeeipital region; though here early exam¬ 
ination may lead to the detection of homianopia. In abscess of Hie cerebellum 
vomiting is common. If the middle lolie is affected there may In' staggering 
—cerebellar incoordination. Localizing symptoms in the [Kins and other parts 
are still more uncertain. 

Diagnosis.—In the acute cases there is rarely any doubt. A consideration 
of possible etiological factors is of the highest importance. The history of 
injury followed by fever, marked cerebral symptoms, the development of 
rigors, delirium, and perhaps paralysis, make the diagnosis certain. In chronic 
ear-disease, such cerebral symptoms as drowsiyess and torpor, with irregular 
fejer, supervening upon the cessation of a discharge, should excite the suspicion 
of abscess. Cases in which suppurative processes exist in the orbit, nose, or 
naso-pharynx, or in which there has been sulicutunoous phlegmon of the head 
or neck, a parotitis, a facial erysipelas, or tuberculous or syphilitic disease 
of the bones of the skull, should be carefully watched, and immediately in¬ 
vestigated should cerebral symptoms appear. It is particularly in the chronic 
cases that difficulties arise. The symptoms resemble those of tumor of the 
brain; indeed, they are those of tumor plus fever. Choked disk, however, so 
commonly associated with tumor, is very frequently absent in abscess of the 
brain. In a patient with a history of trauma or with localized Imtg or pleural 
trouble, who for weeks or months lias had slight headache or dizziness, the onset 
of a rapid fever, especially if it be intermittent and associated with rigars, 
intense headache, and vomiting, points strongly to abscess. The pulse-rate in 
cases of cerebral abscess is usually accelerated, but cases are not rare in which 
it is slowed. Macewcn lays stress upon the value of percussion of the skull 
as an aid in diagnosis. The note, which is uniformly dull, becomes much more 
resonant when the lateral ventricles are distended in cerebellar abscess and 
in conditions in which the venal Galeni are compressed. 

It is not always easy to determine whether the meninges are involved with 
the abscess. Often in ear-disease the condition is that of meningo-cncephalitis. 
Sometimes in association with acute ear-disease the symptoms may simulate 
closely cerebral meningitis or even abscess. Indeed, tlowers states that not 
only may these general symptoms be produced by ear-disease, but even distinct 
optic neuritis. 

Treatment. —A remarkable advance lias been made of late years in dealing 
with these cases, owing to the impunity with which the brain can be explored. 
In ear-disease free discharge of the inflammatory products should lie promoted 
and careful disinfection practised. The treatment of injuries and fractures 
comes within the scope of the surgeon. The acute symptoms, such as fever, 
headache, and delirium, must lie treated by rest, an ice-cup, and, if necessary, 
local depletion. In all cases, when a reasonable suspicion exists of the occur¬ 
rence of abscess, the trephine should be used and the brain explored. The cases 
following ear-disease, in which the suppuration is in the temporal lobe or in 
the cerebellum, offer the most favorable chances of recovery. The localization 
can rarely lie made accurately in these cases, and the operator must be guided 



996 DISEASES OF THE NERVOUS SYSTEM. 

more, by general anatomical and pathological knowledge. In cam of injury 
the trephine should be applied over the seat of the blow or the fracture. In 
eankliseaso the suppuration is most frequent in the temporal lobe or in the 
cerebellum and the operation should be performed at the points most accessible 
to these regions. And, lastly, a most important, one might almost say essen¬ 
tial, factor in the successful treatment of intracranial suppuration is an 
intelligent knowledge on the part of the surgeon of the work and works of 
‘ Sir William Mnccwen. 


VI. HYDROCEPHALUS. 

Definition.—A condition, congenital or acquired, in which there is a great 
accumulation of fluid within the ventricles of the brain. • 

The term hydrocephalus has also been applied to the collection of fluid 
between the cortex of the brain and the skull, known in this situation as 
hydrocephalus evternus or hydrocephalus ex vacuo, a condition common in 
cases of atrophy of the brain substance, met with m old age, after haemorrhages, 
softenings, or fccleroses, in lingering and cachectic diseases, as cancer, chronic 
nephritis, chrpnic alcoholism, an/1 sometimes in rickets. Occasionally the dis¬ 
ease is caused by meningeal^ cysts. A true dropsy, however, of the arachnoid 

sac probably does not. occur. . , , 

The cases may be divided into three groups—idiopathic internal Hydro¬ 
cephalus (serous meningitis), congenital or infantile, and secondary or ae- 

^ (1) Serous Meningitis (Quincke) ( Idiopathic Internal Hydrocephalus; 

Anglo-neurotic Hydrocephalus) .—This remarkable form, described by Quincke, 
is very important, since a knowledge of the condition may explain very anom¬ 
alous and puzzling cases. Itis.amependymitis causing a serous effusion into 
the ventricles, with distention and pressure effects. It may be compared to the 
serous exudates in the pleura or in synovial membranes. It is not certain 
that the process is inflammatory, and Quincke likens it to the angio-neurotic 
oedema of the skin. In very acute cases the ependyma may be smooth and 
natural looking; in more chronic cases it may be thickened and sodden. The 
exudate does not differ from the normal, and if on lumbar puncture a fluid is 
removed of a specific gravity above l.QA9,.with albumin above two tenths per 
cent, the condition is more likely to be hydrocephalus from stasis, secondary 

to tumor, etc. , 

Bath children and adults are affected, the latter more frequently. In the 
acute form the condition is mistalwn-fo^berculoua^^u^nt„meningitis. 
There are;he&daehe,Retraction of the neck, and^igns of increased intracranial 
pressure^hoked disks,jslow pulse, etc. Feycjfis usually absent, but I have 
seen one case with recurring paroxysms of fever, and Morton Prince has 
a similar one. In both the exudate was clear and the ependyma not 
acutely inflamed. Quincke has reported cases of recovery. I^fejtoP 10 
form the symptoms are those of tumor—general, such as headache, slight fever, 
somnolence, and delirium; and local, as exophthalmos, opticneuritis, sjmw>- 
and rigi d i ty n f mu scles and paralysis of.the cerebral.nerves. Remarkable ex 
acerbations occur, and the symptoms vary in intensity from day to da\ 
■Recovery may. follow after an illness of many weeks, and some of the re- 



category* 868 ' disapi)CaranC0 of 11,1 Wh>ms of brain tumor Wong in this 

(2) Congenital Hydrocephalus.-The enlarged head may obstruct labor: 
more frequently the condition is noticed some time after birth. The-eauso 
18 ®f DDa,n - [t h “ several members of the same family 

,, iTlllT f C0I J dj(l0 ' 1 . ’ n f hese'eases'oilers no elew to the nature of 

the trouble. The lateral ventricles arc enormously distended, but ‘theiuendyma 

3 “ usu f U y sometimes a little thickened and granular, and the veins large, 
s The choroid plexusra are vascular, sometimes sclerotic, but often natural look-" 
mg. The third ventricle is enlarged, the aqueduct of Sylvius dilated, and the 
fourth ventricle may be distended. The quantity of fluid may reach several 
litres. It is limpid and contains a trace of albumin and sails. The changes 
m consequence of this enormous ventricular distention are remarkable. This 
cerebral cortex is gfeatly stretched, and over the middle region Ihe thickness 
may amount to no more than a few millimctiga without a trace of the sulci 
or convolutions. The basal ganglia are Hat toned. The skull enlarges, and the 
circumference of the head of a child of three or four years fnay reach 25 or 
even 30 inches. The sutures widen. Wormian bones develop in (hem. and the 
bones of thffcranium become exceedingly thin. The veins are marked beneath 
the skin. (A fluctuation wave may sometime* he* obtained, and Jj^shcr's brain 
munnim-may be heard. Ihe orbital plates of the frontal bone are depressed, 
causing exophthalmos, so that the eyeballs can not be covered by the eyelids’ 
The small size of the face, widening somewhat above, is striking j u comparison 
with the enormously expanded skull. 

> Convulsions may occur. The rellexes are increased, ihe oliiW learns to 
walk late, and ultimately in severe eases the legs become feeble and sometimes 
spastic. Sensation is much less affected than motility. Choked disk is not 
uncommon. The mental condition is variable; the child may be bright, but, 
as a rule, there is some grade of imbecility. The congenital eases usually die 
within the first four or live years. The process may be arrested and the patient 
may reach adult life. Cases of this sort are not very uncommon. Even when 
extreme, the mental faculties may he retained, as in Bright’s celebrated patient, 
Cardinal, who lived to the age of twenty-nine, and whose head was translucent 
when the sun was shining behind him. Caremust lie taken not to mistake 
the JftchiticJiead for hydrocephalus. 

(3) Acquired Chronic Hydrocephalus.— This is stated to be occasionally 
primaiy (idiopathic)—that is to say, it comes on spontaneously in the adult 
without observable lesion. Dean Swift is said to have died of hydrocephalus, 
hut this seems very unlikely. It is based upon the statement that “he (Mr. 
Whiteway) opened the skull and found much water in the brain,” a condition 
no doubt of hydrocephalus ex vacuo, due to the wasting associated with his pro¬ 
longed illness and paralysis. In nearly all eases there is cither a tumor at the 
base^of the brain or in the third ventricle, which compresses the vena: (laleni. 
The_pa8sage from the third to the fourth ventricle may be closed, either by a 
tumor or by parasites. More rarely the fo ramen of Magemlic, through which 
the ventricles communicate with the eerebro-spinaT meninges, becomes closed by 
meningitis. Chronic inflammations of the ependyma may in similar fashion 
block the foramina of exit of the ventricular fluid. There may be unilateral ■ 

hydrocephalus from closure of one of the foramina of Monro. These condi- 

* 
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tions, occurring in adults, may produce the most extreme hydrocephalus with¬ 
out any enlargement of the head. Even when the tumor begins early in life 
there may be no expansion of the skull. On the case of a girl iged sixteen, 
blind from her third year, the head was not unusually large, the ventricles were 
enormously distended, and in the Rolandic region the brain substance was only 
5 mm. in thickness. A tumor occupied the third ventricle.) In a case-of 
cholesteatoma-of the floor of the third .ventricle, in which the symptoms per¬ 
sisted at intervals for eight or nine years, the ventricles were enormously 
distended without enlargement of the skull. In other instances the sutures 
separate and the head gradually enlarges. 

The symptoms, of hydrocephalus in the adult are curiously variable. In 
the first case mentioned there were early ' head aches and gradual blindness; 
then a prolonged period in which she was able to attend to her studies. Head¬ 
aches again supervened, the-gait. became irregular and somewhatj^taxic. ‘-'Death 
occurred-suddenly. In the other case there were prolonged attacks of coma 
with a slow pulse, and on one occasion the ^ patient remained unconscious for 
more than three months. Gradually progressing optic neuritis without focal¬ 
izing symptoms, headache, and attacks of somnolence or coma are suggestive 
symptoms. These cases of acquired chronic hydrocephalus can not be certainly 
diagnosed during life, though in certain instances the condition may be sus¬ 
pected. They simulate tumor very closely. 

Treatment. —Very little can be done to relieve hydrocephalus. Medicines 
are powerless to cause the absorption of the fluid. More rational is the system 
of gradual compression, with or without the withdrawal of small quantities of 
the fluid. The compression may be made by means of broad plasters, so applied 
as to cross each other on the vertex, and another may be placed round the cir¬ 
cumference. In the meningitis serosa Quincke advises the use of mercury. 

Of late years puncture of the ventricles, an operation which had been 
abandoned, has been revived; it has been resorted to in the meningitis serosa. 
When pressure symptoms are marked Quincke’s procedure may be used. He 
recommends puncture of the subarachnoid sac between the third and the fourth 
lumbar vertebrae. At this point the spinal cord can not be touched. The 
advantages are a slower removal of fluid and less danger of collapse. 

Attempts have been made recently to find some method, of establishing per¬ 
manent .drainage, either between the ventricles and the intracranial subdural 
space or between the lumbar subarachnoid space and the abdominal cavity. 


F. DISEASES OF THE PERIPHERAL NERVES. 

I. NEURITIS (Inflammation of the Bundles of Nerve Fibres). 

Neuritis may be localized in a single nerve, or general, involving a large 
number of nerves, in which case it is usually known as multiple neuritis or 
polyneuritis. 1 

Etiology. —Localized neuritis arises from (a) cold, which is a very fre¬ 
quent cause, as, for example, in the facial nerve. This is sometimes known 
aa..i-haiimntip nnnrifj^ (J) Traumatism—wounds, blows, direct-pressure on 
the nerves, the tearing and stretching which follow a dislocation or a frac- 
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turc, and tjic hypodermic injection of oilier. Under this Mvlimi come also 
the professional palsies, due to pressure in the exorcist* of certain occupations. 
(c) Extension of inflammation from neighborin'; parts, ns in a neuritis of the 
facial nerye duo to caries in the temporal Ikuic. or in that, met w itli in syphilitic 
disease of the hones, disease of the joints, and occasionally in tumors. 

MultipLdJicuril is has a very complex etiology, the causes of which may 
be classified as follows: (a) The poisons of infectious diseases, as in leprosy, 
di phther ia, typhoid fever, small-pox, scarlet fever, and occasionally in other" 
forms; (b) the organic poisons, comprising the diffusible stimulants, such 
as alcohol and ether, bisulphide of carbon and naphtha, and the metallic 
bodies, such as lead, arsenic, and mercury; (r) cachectic conditions, such as 
occur in arnemia, cancer, tuberculosis, or marasmus from any cause; (it) the 
endemic •neuritis or beri-beri; and (r) lastly, there are cases in which none • 
of these factors prevail, but the disease sets in suddenly after overexert ion or 
exposure .to. cold. 

Morbid Anatomy.—In neuritis due to the extension of yiflummiition the 
nerve is usually swollen, infiltrated, and red in color. The inlhimmutioii may 
be chiefly perineural or it may pass into the deeper portion —hilerslitial neu¬ 
ritis—in which form there is an accumulation of lymphoid elements between 
the nerve bundles. The nerve fibres themselves may not appear involved, but. 
there is an increase in the nuclei of the sheath of Schwann. The myelin is 
fragmented, the nuclei of the internodal cells are swollen, and the axis-cylin¬ 
ders present varicosities or undergo granular degeneration. Ultimately the 
nerve fibres may be completely destroyed and replaced by a fibrous connective 
tissue in which much fat is sometimes deposited—the lipomatous neuritis of 
Leyden. • 

In other instances the condition is termed parenchimatous neuritis, in 
which the changes are like those met with in the secondary or Wallerian 
degeneration, which follows when the nerve fibre is cut off from the cell body 
of the neurone to which it belongs. The medullary substance and the axis- 
cylinders are chiefly involved, the interstitial tissue being but. little altered or 
only affected secondarily. The myelin becomes segmented and divides into 
small globules and granules, and the axis-cylinders become granular, broken, 
subdivided, and ultimately disappear. The nuclei of the sheath of Schwann 
proliferate and ultimately the fibres are reduced to a state of atrophic tubes 
without a trace of the normal structure. The muscles connected with the 
degenerated nerves usually show marked atrophic changes, and in some 
instances the change in the nerve sheath appears to extend directly to the 
interstitial tissue of the muscles—the neuritis faseians of Lichhorst. 

Symptoms.— (a) Localize Nmmms.— As a rule the constitutional dis¬ 
turbances are slight. The most, important Symptom ia_pain of a boring or 
stabbing character, usually felt in the course of the nerve and in the parts to 
which it is distributed. • The nerve itself is sensitive to pressure, probably, as 
Wert Mitchell suggests,'owing to the irritation of its nervi nervorum. The 
skin may be slightly reddened or even cedematous over the seat of the inflam¬ 
mation. Mitchell has.described increase in the temperature and sweating 
in'fhe affected region, and such trophic disturbances as effusion into the joints 
and heipes. LP he function of the muscle to which the nerve fibres are distrib¬ 
uted is impaired, motion is painful, andf-there may be twitching* or contrac- 
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Usyis. "The tactile sensation of the part may be somewhat deadened, even when 
the pain is greatly increased. In the more chronic cases of local deuritis, such, 
foB instance, as follow the dislocation of the humerus, the localized pain, which 
at first may be severe, gradually disappears, though some sensitiveness of the 
brachial plexus may persist for a long time, and the nerve cords may be felt 
to be swollen and firm. The pain, is variable—sometimes intense and distress¬ 
ing; at others not causing much inconvenience. Numbness and formication 
may be present and the tactile sensation may be greatly impaired. The motor 
disturbances are marked. Ultimately there is extreme atrophy of the muscles. 
Contractures may occur in the fingers. The skin may be reddened or glossy, 
the subcutaneous* tissue mdematous, and the nutrition of the nails may bo 
defective. In the rheumatic neuritis subcutanous fibroid nodules may develop. 

A neuritis limited at first to a peripheral nerve may extend upward— 
the so-called ascending or migratory neuritis—and involve the larger nerve 
trunks, or even reach the spinal cord, causing subacute myelitis (Gowers). 
The condition is rarely seen in the neuritis from cold, or in that which fol¬ 
lows fevers; but it occurs most frequently in traumatic neuritis. 

J. K. Mitchell, in his monograph on injuries of nerves, concludes that the 
larger nerve trunks are most susceptible, and that the neuritis may spread either 
up or down,' the former being <hc most common. The paralysis secondary to 
visceral disease, as of the bladder, may be due to an ascending neuritis. The 
inflammation may extend to the nerves of the other side, either through the 
spinal cord or its membranes, or without any involvement of the nerve-cen¬ 
tres, the so-called sympathetic neuritis. The electrical changes in localized 
neuritis vary a great deal, depending upon the extent to which the nerve is 
injured. The lesion may be so slight that the nerve and the muscles to which it 
i 8 distributed may react normally to both currents; or it may be so severe that 
the typical reaction of degeneration develops within a few days—i. e., the nerve 
does not respond to stimulation by either current, while the muscle reacts onlv 
to the galvanic current and in a peculiar manner. The contraction caused is 
slow and lazy, instead of sharp and quick as in the normal muscle, and the 
AC contraction is usually stronger than the KC contraction. Between thci-o 
two extremes there are many different grades, and a careful electrical exam¬ 
ination is most important as an aid to diagnosis and prognosis.* 

The duration varies from a few days to weeks or months. A slight trau¬ 
matic neuritis may pass off in a day or two, while the severer cases, such as 
follow unreduced dislocation of the humerus, may persist for months or never 
be completely relieved. 

(6) Multiple Neuhitis. —This presents a complex symptomatology. The 
following are the most important’groups of cases: 

(1) Acute Febrile Polyneuritis .—The attack follows exposure to cold or 
overexertion, or, in some instances, comes on spontaneously. The onset resem¬ 
bles that of an acute infectious disease. There may be a definite chill, pe la¬ 
in the back and limbs or joints, so that the case may be thought to bo acute 
rheumatism. The temperature rises rapidly and may reach 103° or l* 1 !" 
There are headache, loss of appetite, and the general symptoms of acute in¬ 
fection. The limbs and back afche. Intense pain in the nerves, however, i* 


•See under Facial Paralysis. 



i/zoconoaa UP THE PERIPHERAL NERVES. 


1001 


Fby no means constant. Tingling and formication are felt in the lingers and 
toes, and there is increased sensitiveness of the nerve trunks or of the entire 
limb. Loss df muscular power, first marked, perhaps, in the legs, gradually 
comes on and extends with the features of an ascending paralysis. In other 
cases the paralysis begins in the arms. The extensors of the wrists and the 
flexors of the ankles are early affected, so that there is foot and wrist drop. 
In severe cases there is general loss of muscular power, producing a lluhliy, 
paralysis, which may extend to the muscles of the face and to the intercostals, 
and respiration may be carried on by the diaphragm alone. The muscles soften ' 
and waste rapidly. There may be only hypenesthesiu with soreness and stiff¬ 
ness of the limbs; in some cases, increased sensitiveness with ameslhesia; in 
other instances the sensory disturbances urc slight. The clinical picture is 
not to be distinguished, in many cases, from Landry’s paralysis; in others, from 
tie subacute myelitis of Duchcnne. 

The course is variable. In the most intense^forms the patient may die in 
a week or ton days, with involvement of the respiratory muscles or from 
paralysis of the heart. As a rule in cases of moderate severity, after |rrsisf- 
ing for five or six weeks, the condition remains stationary and then slow 
improvement begins. The paralysis iii some muscles may pctVist for many 
months and contractures may occur from shortening of the muscles, but even 
when this occurs the outlook is, as a rule, good, although the paralysis may 
have lasted for a year or more. 

(2) Recurring Multiple Neuritis .—Under the term pulg neurit is recurrent 
Mary Sherwood has described from Eichhorst’s clinic 2 cases in adults—in 
one case involving the nerves of the right arm, in the other hoik legs. In 
one patient there were three attacks, in the other two, the distribution in the 
various attacks being identical. The subject has been fully discussed by If. U. 
Thomas (Phila. Med. Jour., 1898, i). 

(3) Alcoholic Neuritis. —This, perhaps the most important form of mul¬ 
tiple neuritis, was graphically descrilied in 1822 by James Jackson, Sr., of 
Roston. Wilks recognized it as alcoholic paraplegia, but the starting-point 
of the recent researches on the disease dates from the observations of Dumenil, 
of Eoucn. Of late years our knowledge of the disease has extended rapidly, 
owing to the researches of lfuss, Leyden, James ltoss, Buzzard, and Henry 
Hun. It occurs most frequently in women, particularly in steady, quid tip¬ 
plers. Its appearance may be the first revelation to the physician or to the 
family of habits of secret drinking. The onset is usually gradual, and may 
be preceded for weeks or months by neuralgic pains and tingling in the feet 
and hands. Convulsions arc not uncommon. Fever is rare. The paralysis 
gradually sets in, at first in the feet and legs, and then in the hands and fore¬ 
arms. The extensors are affected more than the flexors, so that there is wrist¬ 
drop and foot-drop. The paralysis may be thus limited and not extend higher 
in the limbs. In other instances there is paraplegia alone, while in the most 
extreme cases all the extremities are involved. In rare instances the facial 
muscles and the sp hincte rs are also affected. The sensory symptoms are very 
variable. There are cases in which there are numbness and tingling only, 
without great pain. In other cases there are severe burning or boring pains, 
the nerve trunks are sensitive, and the muscles are sore when grasped. The 
bauds and feet arc frequently swollen and congested, particularly when held 
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down for a few moments. The cutaneous reflexes as a rule are preserved. 
The c[eep reflexes are usually lost. 

The course of these ‘alcoholic cases is, as a rule, favorable, and aftgi_per- 
sisting ,f or weeks or months improvement gradually begins, the muscles regain 
their power, and even in the most desperate cases recovery may follow. The 
extensors of the feet may remain paralyzed for some time, and give to the 
patient a distinctive walk,- the IP 1 '* ehflraefariatip otperiph-, 

eral neuritis. It is sometimes known as the pseudo-tabetic gait, although in 
■reality it could not well be mistaken for the gait of ataxia. The foot is thrown 
forcibly forward, the toe lifted high in the air so as not to trip upon it. The 
entire foot is slapped upon the ground as a flail. It is an awkward, clumsy 
gait, and gives the patient the appearance of constantly stepping over obstacles. 
Among the most striking features of alcoholic neuritis are the mental symp¬ 
toms. Delirium is common, and there may be hallucinations with extravagant 
ideas, resembling somewhat those of general paralysis. In some cases the pic¬ 
ture is that of ordinary delirium tremens, but the most peculiar and almost 
characteristic mental disorder is that so well described by Wilks, in which the 
patient loses all Appreciation of time and place, and describes with circum¬ 
stantial details.long journeys which, he says, he has recently taken, or tells of 
persons whom he has just seen. This is the so-called Kp rssjf pff’s syndrome. 

(4) Multiple Neuritis in the'Infectious Diseases .—This has been already 
referred to, particularly in diphth eria, in which it is most common. The 
peripheral nature of the lesion in these instances has been shown by post¬ 
mortem examination. The outlook is usually favorable and, except in diph¬ 
theria, fatal cases are uncommon. Multiple neuritis in tuberculosis, diabetes, 
and syphilis is of the same nature, being probably due to toxic materials 
absorbed into the blood. 

(5) The Metallic Poisons .—Neuritis from arsenic may follow: (a) The 
medicinal use particularly of Fowler’s solution. I have reported a case of 
Hodgkin’s disease in which general neuritis was caused by gj 3ij of the 
solution. In chorea a good many cases have been reported. ~ Changes.-in the 
nails are not uncommon, chiefly the transverse ridging. In one case in my 
yards, of a young woman who had taken rough-on-rats, there were remarkable 
white lines—the lcuconychia—running across the nails, without any special 
ridging. C. J. Aldrich finds that this is not uncommon in chronic arsenical 
poisoning. (b± The accidental contamination of food or drink. Chrome 
yellow may be used to color-cakes, as in the cases recorded by D. D. Stewart. 
A remarkable epidemic of neuritis occurred recently in the Midland Counties 
of England, which was traced to the use of beer containing small quantities 
of arsenic, a contamination from the sulphuric acid used in making glucose. 
Borne hundreds of cases occurred. Reynolds, who studied these cases, believe.-, 
that most of the instances of neuritis in drinkers are arsenical, but admits that 
the slight cases may be due to the alcohol itself.^ P igm entation of the skin is 
an important distinguishing sign. The general features have been referred to 
under arsenical poisoning. Lead is a much more frequent cause. Neuritis 
has followed the use of mercurial inunctions. Zinc is a rare cause. I saw a 
case with Dr. Urban Smith which followed the use of two grains of the 

_ sulpho-carbolate taken daily for three years. Tea' coffee, and tobacco are 
mentioned as rape causes, 
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( 6 ) Enttymic Neuritis, Beri-beri, has been considered under the Infectious 
Diseases. 


Anesthesia Pahalysis. —Here perhaps may most appropriately be con¬ 
sidered the forms of paralysis following the use of anaes thetics, or of too- 
lirnff-eftT)tinned compression during, operations. Much has been written in 
'the past few years upon this subject. There arc two groups of cases: • 

■> 1. During an operation the nerves may be compressed, either the brachial, 

plamw'by the humerus or the musculo-spiral by the table. The pr essure m oat 
fr equently occ urs when the arm is elevated alongside tlte head, as in laparot¬ 
omy done in the Trendelenburg position, or held out from the body, ns in 
breast amputations. Instances of.paralysis of. the. crural nerves by leg-holders 
am also reported. The too ilrm application of a tourniquet may lie followed 
by a severe paralysis. 

2. Paralysis from cerebral lesions during .etherization. In one of Gar- 
rigues’ cases paralysis followed the operation, and at the autopsy, seven weeks 
later, softening of the brain was found. Apoplexy pr ciubplism may occur 
during anesthesia. In Montreal a cataract operation was performed on an 
ol<l man. lie did not recover from the ana'sthctic; I found post mortem a 
cerebral haemorrhage. A man was admitted in the Philadelphia .Hospital, com¬ 
pletely comatose, who on the previous day had been given other fop a-minor 
operation. He never recovered consciousness, but remained deeply comatose, 
with great muscular relaxation, low temperature, 97.5°, and noisy respirations; 
he died two days later. There was, unfortunately, no autopsy. Kpileptic 
convulsions may occur during the ana’sthesia, and may e\eu provd fatal.^ I lie 
possibility has to be considered of paralysis from loss of blood in prolonged 
operations, though I have no personal knowledge of any such cases. • 

Aad*Jaatlj,.a paralysis might result from the toxic effects of the ether in 
a very protracted administration. 

Diagnosis.— The electrical condition in multiple neuritis is thus descrilied 
by Allen Starr: “ The excitability is very rapidly and markedly changed; hut 
the conditions which have been observed arc quite various. I Sometimes there, 
is a,simple diminution of excitability, and then a very strong furadic or 
galvanic current is needed to produce contractions. Frequently all faradic 
excitability is lost and then the muscles contract to a galvanic. current only. 
In this condition it may require a very strong galvanic current to produce 
contraction, an d thus far it is quite pathognomonic of neuritis. lor 
terior polio-myelitis, where the muscles respond to galvanism only, it does 
not require a strong current to cause a motion until some months alter the 


invasion. _ ,, 

“ The action of the different polos is not uniform. In many cases the con¬ 
traction of the muscle when stimulated with the positive pole is greater than*, 
when stimulated with the negative pole, and the contractions may be slugg.sh 
Then the reaction of degeneration is present. But in sonic cases the normal/ 
condition is found and the negative pole produces stronger contractions than! 
the positive pole. A loss of faradie irritability and a marked decrease in th# 
galvanic irritability of the muscle and nerve are therefore important symp¬ 


toms of multiple neuritis.” .,. _ m. 

There is rarely any difficulty in distinguishing the alcohol cases. The 
combination of wrist an4 foot drop with congestion of the tiands and feet. 
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and the peculiar delirium already referred to, is quite characteristic. The 
rapidly advancing cases with paralysis of all extremities, oftetf reaching to 
the' face and involving the sphincters, are more commonly regarded as of 
spinal origin, but the general opinion seems to point strongly to the fact that 
all such cases are peripheral. The less acute cases, in which the paralysis 
gradually involves the legs and arms with rapid wasting, simulate closely and 
are usually confounded with the subacute -atrophic spinal paralysis of Du- 
chennc. /The diagnosis from locomotor ataxia is rarely difficult. The steppage 
gait is entirely different from that of tabes. There is rarely positive incoor¬ 
dination. The patient can usually stand well with the eyes closed. Foot-drop 
is not common in locomotor ataxia. The lightning pains are absent and there 
are no pupillary symptoms. The etiology, too, is of moment. The patient 
is recovering from a paralysis which has been more extensive, or from arsen¬ 
ical poisoning, or he has diabetes. 

Treatment. —Rest in bed is essential. In the acute cases with fever, the 
salicylates and aptipyrin are recommended. To allay the intense pain morphia 
or the hot applications of lead water and laudanum are often required. Great 
care must be dxercised in treating the alcoholic form, and the physician must 
not allow himself to be deceived ( by the statements of the relatives. It is some¬ 
times exceedingly difficult to get a history of spirit-drinking. In the alcoholic 
form it is well to reduce the stimulants gradually. If there is any tendency 
tn-hed-sores an -air-hod should be used or, the patient placed in a continuous 
bath. Gentle friction of the muscles may be applied from the outset, and in 
the later stages, when the atrophy is marked and the pains have lessened, 
massag e is probably the most reliable means at our command. Contrac¬ 
tures may be gradually overcome by passive movements and extension. Often 
with the most extreme deformity from contracture, recovery is, in time, 
still possible. The interrupted current is useful when the acute stage is 
passed. 

Of internal remedies, strychnia is of value and may be given in increasing 
doses. Arsenic also may be employed, and if there is a history of syphilis 
the iodide of potassium and mercury may be given. 

IX NEUROMATA. 

. Tumors situated on nerve fibres may consist of nerve substance proper, the 
tmfi. neuromata, or of fibrous-tissue, thftjalse neuromata. The true neuroma 
usually contains nerve fibres only, or in rare instances ganglion cells. Cases 
of ganglionic or medullary neuroma are extremely rare; some of them, a- 
Lancereaux suggests, are undoubtedly instances of malformation of the brain 
substance. In other instances, as in the case which I reported, the tumor is. 
in all probability, a glioma .with cells closely resembling those of the central 
nervous system. The growths are often intermediate in their anatomical struc¬ 
ture between the true and the false. Thomson’s monograph, On Neuroma 
and Neurofibromatosis (Edin., 1900), should be consulted. 

(1) Pleidfonn Neuroma. —In thus remarkable condition the various nerve 
cords may he occupied by many hundreds of tumors. The cases are often 
hereditary and usualljUiQQggnital. The tumors may occur in all the nerves 
of the body, and as numbers of them may be made out on palpation, the diag- 
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nosis is usually easy. One of the most remarkable cases is that described by 
Prudden, the specimens of which are in the medical museum of Colifmbia 
College, Ne^ York. There were over 1,182 distinct tumors distributed on tho 
nerves of the body. These tumors rarely are painful, but may cnusc symptoms 
through pressure on neighboring structures. * 

(2) Generalized Neurofibromatosis: von Beoklinghausen’a Disease. —Spe¬ 
cial attention w$s first directed to this particular form of multiple neuroma 
by von Recklinghausen in 1882. There are'four essential features of the, 
malady: 

(») Boft, fibrous nodules, some sessile, others pedunculated, varying greatly 
in size and number, are scattered over the surface of the body. These sub¬ 
cutaneous growths at times may be diffuse and reach an enormous size, pro¬ 
ducing a condition called “ Elephantiasis Neuromatosa.” 

(BY Tumors resembling those of plexiform neuroma may be present on 
any part of the nerve trunks from their central <jrigin to the periphery. Their 
variable situation may lead to a variety of symptoms, more especially ns they 
may arise from the nerve roots within the spinal canal or cranium. Superficial 
painful nodules may also be present 

( pi Pa tches of brownish pigmentation of the skin, either as’small spots or 
large areas, are always present. Congenital juevi are a frequent accompani¬ 
ment of the disease. 

(j £±~There are many variable sensory or motor phenomena resulting from 
the presence of the nerve tumors, but peculiar mental changes, with loss of 
intellectual power and sometimes difficulty in speaking, are especially charac¬ 
teristic of the disease. 

The prognosis depends on the possibility of successful removal of Such 
tumors as are causing greatest inconvenience. For a complete recent reft tithe 
of the subject sec Adrian’s review in the Cent. f. d. Urenzgebieto d. Mud. u. 
Chir., 1903. 

(3) “ Tuberoula Dolorosa.” —Multiple neuromata may especially affect the 
terminal cutaneous branches of the sensory nerves and lead to small sulxiu- 
taneous painful nodules, often found on the face, breast, or about the joints. 
They may be associated with tumors of the nerve trunks. 

(4) “Amputation Neuromata.”— These bidbous swellings may form on 
the central ends of nerves which have been divided in injuries or o|ierations. 
They are especially common after amputations. They are duo to the tangled 
coil of axis-cylinder processes growing down from the central stump in an 
effort to reach their former end structures.. They arc very painful, and usually 
require surgical removal, but often recur. 


TTT T>TftTBAHWa OP THE C EREBRA L NERVES. 

Olfactory Nerves and Tracts. 

The functions of the olfactory nerves may be d ist urbe d at their origin, 

iiU he nasal mucous me mbrane,° r 
at the cenfrea in tlm -br ain. The disturbances may be manifested in nub- 
Kjive sensations of smell, complete loss of the sense, and occasionally in 
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(а) Subjective Sensations; Ptnfamift —Hallucinations of this kind are 
found, in the insane and in epilepsy. The aura may be represented by an 

1 u npl easant .odor^jlescribed ps resembling chloride of lime, burning, rags, or 
feathe rs. In a few cases with these subjective sensations tumors havejjeen 
.found jp_ -the..hippocampi. In rare instances, after injury of the head tho 
sense is perverted—-^odora. of. t he. m o at-different character may be alike, or tho 

2 odor may. be. .changed, as in a patient noted by Morell Mackenzie, who for 
'some time could not touch cooked meat, as it smelt to her exactly like stink¬ 
ing fish. 

( б ) Increased sensitiveness, or hyperosmia, occurs chiefly i n ne rvous, hys¬ 
terical women, in whom it may sometimes be developed so greatly that, liko 
a dog, they can recognize the difference between individuals by the odor alone. 

(c) Anosmia; Loss of the Sense of Smell. —This may be produced by: 
( 1 ) Affections of the origin < of the nerves in the mucous membrane, which 
is perhaps the most frequent cause. _ It is by no means uncommon in asso¬ 
ciation? wi th ch ronic nasal catarrh tand polypi, iln paralysis of the fifth 
nerve, the sense of smell may be lost on the affected side, owing to interfer¬ 
ence with the secretion. 

It is doubtful whether the cases of loss of smell following the inhalations 
of very foul or strong odors should come under this or under the central 
division. 

(2) Lesions of the bulbs or of the tracts. In falls or blows, in caries 
of tne'bones, and in meningitis or tumor, the bulbs or the olfactory tracts 
may be involved. After an injury to the head theiloss oil smell may be the 
only symptom. Mackenzie notes a ease of a surgeon who was thrown from 
his gig and lighted on his head. The injury was slight, but the anosmia 
wlpch followed was persistent. In locomotor ataxia the sense of smell may 
be lost, possibly owing to atrophy of the nerves. 

(A). Lesions of the olfactory centres. There arc congenital cases in which 
the structures have not been developed. Cases have been reported by Beevor, 
ffughlings Jackson, and others, in which anosmia has been associated with 
disease in the hemisphere. The centre for the sense of smell is placed by 
Furrier in the uncinate gyrus. Flechsig describes (1) a frontal centre in the 
■(‘'Base of the frontal lobe and ( 2 ) a temporal centre in the uncus. 

To test the sense of smell the pungent bodies, such as ammonia, which 
act upon the fifth nerve, should not be used, but such substances as cloves, 
peppermint, and musk. This sense is readily tested as a routine matter in 
brain cases by having two or three bottles containing the essential oils. In 
all instances a rhinoscopical examination should be made, as the condition 
may be due to local, not central causes. The tr«attaint is unsatisfactory 
even in the cases due to local lesions in tho nostrils. 

Orao Nkbvb and Thaot. 

(1) Lesions of the Retina. 

These are of importance to the physician, and information of tho great¬ 
est value may be obtained by a systematic examination of the eye-grounds. 
Only a brief reference can here be made to the more important of the appear¬ 
ances. 
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(a) Retinitis. This occurs in curtain general affcclioiis, more particu¬ 
larly in {Brights disease, syphilis, leukicniin, and uniCJiiiu. The common 
feature in all these states is the occurrence of haemorrhage and the develop¬ 
ment of opacities. There may also be a diffuse cloudiness due to effusion 
of serum. The haemorrhages are in the layer of nerve fibres. They vary 
greatly in size and form, but often follow the course of vessels.' When recerft 
the color is bright red, but they gradually change and old luvniorrhages are. 
almost black. The white spots are due either to fibrinous exudate or to fatty 
degeneration of the retinal elements, and occasionally to accumulation of leu¬ 
cocytes or to a localized sclerosis of the retinal elements. The more important 
of the forms of retinitis to be recognized are: 

Albuminuric retinitis, which occurs in chronic nephritis, particularly in 
the interstitial or contracted form. The percentage of eases affected is from 
15 to 85. There are instances in which thcse.rctinal changes are associated 
with the granular kidney at a stage when the amount of albumin may be 
slight or transient; but in all such instances it will be found that there is a 
marked arterio-sclerosis. Gowers recognizes a degenerative form (most com¬ 
mon), in which, with the retinal changes, there may l* scarcely any alteration 
in the disk; a/haanorrhagie form, with many luomorrhagcs and but. slight 
signs of inflammation; and an inflammatory form, in which there is much 
Bwalling of the retina and obscuration of the disk. It is noteworthy that in 
some instances the inflammation of the optic nerve predominates over the 
retinal changes, and one may lie in doubt for a time whether the condition is 
really associated with the renal changes or dependent upon intracranial 
disease. 

Syphilitic Retinitis. —In the acquired form this is less common than cllo- 
roiditis. In inherited syphilis retinitis pigmentusa is sometimes met with. 

Retinitis in Amentia. —It has long been known that a patient may become 
blind after a large haemorrhage, either suddenly or within two or three days, 
and in one or both eyes. Occasionally the loss may lie permanent and com¬ 
plete. In some of these instances a neuro-retinitis has been found, probably 
sufficient to account for the symptoms. In the more chronic anamiias, par¬ 
ticularly in the pernicious form, retinitis is common, as determined first by 


Quincke. 

In malaria retinitis or neuro-retinitis may l>e present, as noted by Stephen 
Mackenzie. It is seen only in the chronic cases with ansemia, and in my 
experience is not nearly so common proportionately as in pernicious amcinia. 

Leukcemic Retinitis.— In this affection the retinal veins are large and dis- 
t ended ; there is also a peculiar retinitis, as described by Liebreich. It is 
not very common. It existed in only 3 of 10 eases of which I have notes of 
examination of the retina. There are numerous hemorrhages and white or 
yellow areas, which mav be large and prominent. In one of my cases the 
retihnposTmorfem was dotted with many small, opaque, white spots, looking 
like little tumors, the larger of which had a diameter of nearly 2 mm In Case 
13 of my series the leukaemia was diagnosed from the condition of the eye- 
grounds alone, by Norris and De Schweinitz, at whose clinic the patient had 

applied on account of failing vision. 

Retinitis is also found Wasifflaally .in diabetes,! in purpura* m chronic 
lead poisoning, and sometimes its an idiopathic affection. 
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(b ) Functional Disturbance* of Vision.—(1) Toxic Amaurosis. —This*' 
occurs / in ujaemia and may follow convulsions or come on‘JqikBSIulently- 
The condition, as a rule, persists only for a day or two. This form of amau- 
rosis .occnra- in-poisoning- bjft lead, tyaLeohpl, and^hccasioasdly by quinine. It 
seems more probable that the poisons ««■+ nn centres imri ™ tWratina 
■. (3) Tobacco Amblyopia. —The loss of sight is usually gradual, equal in 

boihjeyea, and affects particularly the centre of the field of vision. The eye- 
grounds may be normal, but occasionally there is congestion of the disks. 
On testing the color fields a central scotoma for red. and green is found in all 
cases. Ultimately, if the use of tobacco is continued, organic'changes Tnay 
develop with atrophy of the disk. 

(3) Hysterical Amaurosis .—More frequently this is loss of acuteness of 
vision—amblyopia—but the loss of sight in ono or both eyes may apparently 
be complete. The condition will be mentioned subsequently under hysteria. 

(4) Night-blindness — nyctalopia —the condition in which objects are 
clearly seen during the day or by strong artificial light, but become invisible 
in the shade or in twilight, and hemeralopia, in which objeets can-nofcbe 
clearly seen "without distress in daylight or in a strong artificial light, but 
are readily seen in a deep shade or in twilight, are functional anomalies of 
vision which rarely come under the notice of the physician. It may occur 
in epidemic form. 

{b)Jtelinal hypercesthesia is sometimes seen in hysterical women, but is 
not found frequently in actual retinitis. I have seen it once, however, in 
albuminuric retinitis, and once, in a marked degree, in a patient with aortic 
insufficiency, in whose retime there were no signs other than the throbbing 
arteries. 

(2) Lesions of the Optic Nerve. 

(o) Optio Neuritis ( Papillitis; Choked Disk) .—In the first stage there is 
congestion of the disk and the edges are blurred and striated. In the second 
stage, the congestion is more marked; the swelli n g • i ncre ases, the striation 
also is more visible. The physiological cupping .disappears and hwmorrhagi's 
are not uncommon. The arteries present little change, the veins are dilated, 
and the disk may swell gre atly. In slight grades of inflammation the swelling 
gradually subsides and occasionally the nerve recovers completely. In in¬ 
stances in which the swelling and erudate are very great, the subsidence is 
slow, and when it finally disappears there is complete atrophy of the none. 
The retjpa n ot inf requently participates in the inflammation, which is then 
a n euro-retin itis. 

This condition is of the greatest importance in diagnosis. It may exist 
in its early stages without any disturbance of vision, and even with exten¬ 
sive papillitis the sight may for a time be good. 

Optic neuritis is seen occasionally 1 in-ansemia andx lead poisoning, more 
commonly i n«0$rig hfa disease as pieuro-retinitis. It occurs occasionally & 
a primary^ idiopathic affection. The frequent connection6with Jigtracran i#* 
disease, particularly .turner, makes its presence of great value to practition¬ 
ers. The nature of the growth is without influence. In over 90 per cent 
of such instances the papillitis is bilateral. It is also found^jafiaiflfi l ^*’ 

” either the tnbercnlong nr the simple form. In meningitis it is easy to see 
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how the inflammation may extend down. the nerve shoal h. In the case of 
tumor, however, it is probable that mechanical conditions, especially the 
venous stasis, are alone responsible for the (edematous swelling. It often sub¬ 
sides very rapidly after a palliative craniectomy has been performed. 

• (6) Optic Atrophy.—This may lie: (1) A primary affection. There is 
jan hereditary form, in which the disease has developed in all the males of a 
family shortly after puberty. A large nnmlier of the cases of prilnary atrophy* 
are associated witb^piaal dise ase, part iculnrlj^lqconiotnr ataxia. Other canses , 
which have been assigned for the primary atrophy are^ , old,^exual excesses, 
Ldfefeste 3 ’ the tpecific fevers, aleohol, an£ lead. 

(2) Secondary atrophy results from eerebrul diseases, pressure on the 
chiasma or on the nerves, or, most commonly of all, as a sequence of papillitis. 

The ophthalmoscopic appearances are different in the eases of primary 
and secondary atrophy. In_ the former, the disk has a gray tint, the edges 
are weU, defined, and the arteries look almost .norma!; whereas in the con¬ 
secutive atrophy the disk has a staring opaque-white aspect, with irregular 
outlines, and the arteries are very small. . 

The symptom of optic atrophy is loss of sight, proportionate to the dam¬ 
age in the nerve. The change is in three directions: “(]) Diminished acuity 
of.vision; (2) alteration in the field of vision; and (3) allured perception of 
color” (Gowers). The outlook in primary atrophy is had. 


(3) Affections of the Chiasma and Tract. 

At the chiasma the optic nerves undergo pari lal decussation. Kach optic 
tract, as it leaves the chiasma, contains nerve fibres whieli originate in* the 
retins of both eyes. Thus, of the fibres of the right tract, part have come 
through the chiasma without decussating from the temporal half of the right 
retina, the other and larger portion of the fibres of the tract have decussated 
in the chiasma, coming as they do from the left optic nerve and the nasal half 
of the retina on the left side. The fibres which cross are in the middle por¬ 
tion of the chiasma, while the direct fibres arc on each side, lbe following 
are the most important changes which ensue in lesions of the trajt and of the 
ehiasma: 

(а) Unilateral Affection of Tract.—If on-the right side, this produces 
loss-nLiunction-in the temporal half of the retina on the right side, and in 
die nasal half of the retina on the left side, so that there is only half vision, 
ind the patient is blind to objects on the left side. This is lermedlhomony- , 
turns .Jiemianopia or lateral hemianopia. The fibres passing to the right 
lalf of each retina being involved, the patient D blind to objects in the 
eft half of each visual field. The hemianopia may lie partial and only a 
'ortion of the half field may be lost, Tl.e unaffected visual fields may have 
he normal extent but in some instances there is considerable reduction. 

Sf Of one field and the right half of the other, or vtce versa, 
re blind, the condition is known as>iteranymoiis hemianopia. 

(б) Disease of the Chiasma.-(l) A lesion uwnlues, as a rule, chiefly 
ie wminni i—|j ™ jn which, the decussating fibres pass whi?h_supply_the 
me^nSlv^TthTrctinie. producing in consequencejk «ol visum 
i thevmterhalf of each field, or what is known as tSJWIfi£al-fe?pa»«P ,a - 

68 
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(?,) —Tf theJesinni&more extensive it mny involve not, only the central nor- 
'”tion,'but also the direct fibres -on. one side of the commis8ure.,in which case 
would beutai&L blindness ia -one eye and temporal, beffljgnopia in the 

'other. 

(3) Still more extensive disease is not infrequent from pressure of tumors 
in this region, the wholfijchiaama-ia. involved, and total blindness results. The 
different stages in the process may often be traced in a single case from tem¬ 
poral hemianopia, then complete blindness in one eye with temporal hemi- 
anopia in the other, and finally complete blindness. 

(4) A limited lesion of the outer part of the chiasma involves only the 
direct fibres passing to the temporal halves of the retinae and inducing blind¬ 
ness in the nasal field, or, as it is called, nasal - lieuriaaiopia. This, of course, is 
extremely rare. Double nasal hemianopia may occur as a manifestation of 
tabes and in tumors involving the outer fibres of each tract. 

(4) Affections of the Tract and Centres. 

The optic tract crosses the crus (cerebral peduncle) to the Joinder.part 
of tjie optic thalamus and divides into two portions, oneof which (the lateral 
I g 008 t <2 the pulvinar of the thalamus, thoiateraTgenieulate body, and 
to the anterior quadrigeminal body (superior colliculus). From these parts, 
in which the lateral root terminates, fibres pass into the posterior part of the 
internal capsule and enter the occipital lobe, forming the fibres of the optic 
radiation, which terminate in and about the ciineugy.it.ba region of the visual 
PSriSBtW -centre., .The fibresjaf .the medial division of the tract pass to the 
medial geniculate body an d to th e posterior quadrigeminal body. The medial 
root contains the fibres of the commisaurft inferior-of v. Gudden, which arc 
believed to have no connection with the retinae. It is still held by some physi¬ 
ologists that the cortical visual centre is not confined to the occipital lobe alone, 
but embraces the occipito-angular region. 

A lesion of the fibres of the optic path anywhere between the cortical cen¬ 
tre and the chiasma will produce hemianopia. The lesion may be situated: 
(a) In the optic tract itself, (b) In the region of the thalamus, lateral 
geniculate bony, and the corpora quadrigemina, into which the larger part of 
each tract enters, (fii A lesion of the fibres passing from the centres just 
mentioned to the occipital lobe. This may be either in the hinder part of the 
internal capsule or the white fibres of the optic radiation. (d) - Lesion of the 
emeus. Bilateral disease of the cuneus may result in total blindness, (e) 
There is clinical evidence to show that lesion of the angular gyrus may be 
associated with visual defect, not so often hemianopia as crossed amblyopia, 
dimness of vision in the opposite eye, and great contraction in the field of 
vision. Lesions in this region are associated with mind-blindness, a condition 
in which there is failure to recognize the nature of objects. 

. The effects of lesions in the optic nerve in different situations from thq reti¬ 
nal expansion to the brain cortex are as follows: (1) Of the optic nerve—total 
blindness of the corresponding eye; (2) of the optic chiasma, either temporal 
i hemianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is involved; (3) lesion of the optic tract 
'between the chiasma and the lateral geniculate body produces lateral 
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■Kt—Diagram of visual paths. (From Vialet, modified.) OP. N, Optio nerve. OP 0 
Optio chiasm. OP. T., Optio tract. OP. R., Optio radiations. EXT. GEN. External 
geniculate body. THO., Optio thalamus. C. QU., Corpora quadrigemina. C. C., Corpus 
oanosnm. V. 8., Visual speech oentre. A. S., Auditory speech centre. M. S.’, Motor 
*P«oh centre. A lesion at 1 causes blindness of that eye; at 8, bitemporal hemianopia; 
at 8, nasal hemianopia. Symmetrical lesions at 8 ami 8' would causo-bi-naaal hernia-’ 
f 0 ^' at 4. hemianopia of both eyes, with hemiaosgjs papillary inaction; at 5 or 6, 
hemianopia of both eyes, pnpillftry.xeto^popnal; at 7, amblyopia, especially of oppo- 
“te eye j at 8, on left side, word-blindness. 


^ Diagnosis of the Optio Nerve and Tract. —The student or practitioner must 
a clear idea of the physiology of the nerve-centres before he can appre- 
ihte the symptoms or undertake the diagnosis of lesions of the optic nerve. 
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Having determined the presence of hemianopia, the question arises as to the 
situation of the lesion, whether in the tract between the chiasma and the genic¬ 
ulate bodies or in the central portion of the fibres between these bodies and the 
visual centres. This can be determined in some cases by the test known aaJSfii- 
Bicke’a liemiopic pupillary inaction. The pupil reflex depends on the in¬ 
tegrity of the retina or receiving membrane, on the fibres of the optic nerve 
'and tract which transmit the impulse, and the nerve-centre at the termination 
of the optic tract which receives the impression and transmits it to the third 
nerve along which the motor impulses pass to the iris. If a bright light is 
thrown into the eye and the pupil reacts, the integrity of this reflex arc is 
demonstrated. (It is possible in cases of lateral hemianopia so_ to .. throw thr 
light in to the ev e that, it .falls upon the blind half of the retina. (If when th is 
is done the pupil contracts, the indication is that the reflex arc above referred 
to is perfect, by which we mean that the optic nerve fibres from the retina, 
expansion to the centre, the centre itself, and the third nerve are uninvolved. 
In such a case the conclusion would be justified that the cause of the hemi- 
a nopia was central; that is, situated beyond the geniculate body, either in the 
fibres of the optic radiation or in the visual cortical centres. If, on the other 
hand, when the light is carefully thrown on the hemiopic half of the retina, 
the pupil remains inactive, thetconclusion is justifiable that there is interrup¬ 
tion in the path between the retina and the nucleus of the third nerve, and that 
the hemianopia is not central, but dependent upon a lesion situated in the 
optic tract. This test of Wernicke’s is sometimes difficult to obtain.c^It is 
best performed as follows: “ The patient being in a dark or nearly dark room- 
with the lamp qr gas-light behind his head in the usual position, I bid him 
loot' over to the other side of the room, so as to exclude accommodative iris 
Movements (which are not necessarily associated with the reflex). Then I 
throw a faint light from a plane mirror or from a large concave mirror, held 
well out of focus, upon the eye and note the size of the pupil. With my other 
hand I now throw a beam of light, focussed from the lamp by an ophthalmo¬ 
scopic mirror, directly into the optical centre of the eye; then laterally in 
various positions, and also from above and below the equator of the eye, noting 
the reaction,at all angles of incidence of the ray of light” (Seguin). } 

The significance of hemianopia varies. There is a functional -Hemianopia 
associated with migraine and hysteria. In a considerable proportion of all 
cases there arc signs of organic brain-disease. In a certain number of in¬ 
stances of slight lesions of the occipital lobe hemichromatopsia has been 
observed. The homonymous halves of the retina as far as the fixation point 
are dulled, or blind for colors. Hemiplegia'is-common; in which event the 
loss of power and blindness are on the same,side. Thus, a lesion in the left 
hemisphere involving the motor tract produces right hemiplegia, and when 
the fibres of the optic radiation are involved in the internal capsule, there is 
also lateral hemianopia, so that objects in the field of vision to the right are 
not perceived. Hemianaesthesia is not unco mmo n in such etsee, owing jo the 
close association of the sensory and visual tracts at the posterior part of the 
•^Jnternal-oapsule. Certain forms of aphasia also occur in many of the cases, 
h* The opiic_aphqaia-o f gr ou n d may be mentioned here. The patient after 
an apoplectic attack, though able to recognize ordinary objects shown to him 
is unable to name them correctly. If he be permitted to touch the object he 
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may be able to name it quickly an.l correctly. Freund s optic aphasia differs 
from mmd-qjmdness, since in the latter affection the objects seen are’ not 
recognized. Optic aphasia, like word-blinduess, never occurs alone, but, is 
always associated with heinianopia, or mind-blindness, and often also with 
word-deafness. In the cases which hate thus far come to autopsy there has 
always been a lesion in the white matter of the occipital lobe on the left side. 


Motok Neuvks ok the Eyhiiai.i,. 

JMrd Nerve (Ncrvm ociilomolorius). —The nucleus of origin of this nerve 
is situated in the floor of the aqueduct of Sylvius; the none passes through 
the crus at the side of which it emerges Passing along the wall of the cav¬ 
ernous sinus, it enters the orbit through the sphenoidal fissure and supplies, 
by its superior branch, the levator palpcbne superions and the superior rectus, 
and by its inferior branch the internal and inferior reeti muscles and tho infe¬ 
rior oblique. Branches pass to the ciliary muscle and the constrictor of the 
iris. Lesions may affect the nucleus or the nerve in its course and cause either 
paralysis or spasm. 

Pa r a l ysis. —A nuclear lesion is usually associated with the disease of the 
centres for the other eye muscles, producing a condition of general ophthul 
rfloplogis More commonly flic nerve itself is involved in its course, either b; 
meningitis, gummata, or aneurism, or is attacked by a neuritis, us m diph¬ 
theria and locomotor ataxia. Complete paralysis of the third nerve is accom- 
l panied by the following symptoms: 

v Paralysis of all the muscles, except the superior oblique and external rec¬ 
tus, by which the eye can he moved outwmrd and a little downward and inward. 
There is divergent strabismus. There is ptosis or drooping of the upper eyfi- 
lid, owing to paralysis of the levator palpebrse. The pupil is usually dilated. 
It does not contract to light, and the power of accommodation is lost. The 
•most striking features of this paralysis arc the external strabismus, with 
diplopia or double vision, and the ptosis. In very many cases the affection 
of the third nerve is partial. Thus the levator pulpebrm and the superior 
rectus may be involved together, or the ciliary muscles and the iris may be 
affected and the external muscles may escape. 

There is a remarkable form of recurring oenlo-motor paralysis affecting 
chiefly women, and involving all the branches of the nerve. In some cases 
the attacks have come on at intervals of a month; in others a much longer 
period has elapsed. The attacks may persist throughout life. They are some¬ 
times associated with pain in the head and sometimes with migraine. Mary 
Sherwood has collected from the literature 23 cases. 

Ptosis is a common and important symptom in nervous affections. We 
may here briefly refer to the conditions under which it may occur: L0 A cmi- 
genital, incurable form, which is frequently seen; (b) the form associated 
Wtr^efimtelMion of the third nerve, either in its course or at its nucleus. 
This may come on with paralysis of the superior rectus alone or with paralysis 
of the internal and inferior recti as well, (c) There are instances of com¬ 
plete or partial ptosis associated with cerebral lesions without any other branch 
of 1116‘ third nerve being paralyzed. The exact position of the cortical centre 
°r centres ia as yet unknown, (d) Hysterical ptosis, which is double and 



1 014 


DISEASES OF THE NEKVUUS axamm. 


«curs with other hysterical symptoms, (e) Fseudo>ptaais, due to affection 
>f the sympathetic nerve, is associated with symptoms of vaso-lnotor palsy, 
inch °° Hevatiirm nt tMiptnr. on the affected side with oalafiss and 
edema of the skin.?. Contraction of the pupil exists on the same side and the 
>y eball appears rather to. have ahrunk.into.ihe orbit. ( f) Luidiopathic mus- 
mlar atrophy, when the face muscles are involved, there may be marked 
Dilateral ptosis. And, lastly, in weak, delicate women theie is often to be 
seen a transient ptosis, particularly in the morning. 

Among the most important of the symptoms of the third-nerve paralysis 
are those which relate to the ciliary muscle and iris. 

Cyclopuegxa, paralysis- of the ciliary-muscle, causes loss of the power of 
accommodation. Distant vision is clear, but near objects can not be prop¬ 
erly seen. In consequence the vision is indistinct, but can be restored by the 
use of convex glasses. This may occur in one or in both eyes; in the latter 
case it is usually associated with disease in the nuclei of the nerve. Cydo- 
plegia is an early and frequent symptom inTrliphtheritin paralysis and occurs 
alsogflJahea. 

Ihidoplegja, or paralysis of the iris, occurs in three forms (Gowers).. 

(а) Accommodation iridoplegia, in which the pupil does not diminish in 
size during the act of accommodation. To test for this the patient should 
look first at a distant and then at a near object in the same line of vision. 

(б) Reflex Iridoplegia. —The path for the iris reflex is along the optic 
nerve and tract to its termination, then to the nucleus of the third nerve, 
and along the trunk of this nerve to the ciliary ganglion, and so through 
the ciliary nerves to the eyes. Each eye should be tested separately, the other 
one'being covered. The patient should look at a distant object in a dark part 
o l the room; then a light is brought suddenly in front of the eye at a dis¬ 
tance of three or four feet, so as to avoid the effect of accommodation. T-naa 
of thin iiria..TAflpT with- re te nti on of the accommodation contraction is known 
as the Argyll Robertson pupil. 

(c) Loss of the Skin Reflex. —If the skin of the neck is pinched or pricked 
the pupil dilates reflexly, the afferent impulses being conveyed along the cer¬ 
vical sympathetic. Erb pointed out that this skin reflex is lost usually in 
association with the reflex contraction, but the two are not necessarily con¬ 
joined. In -iridoplegia the pupils are often small, particularly in spinal dis¬ 
ease, as in the characteristic small pupils of tabes—spinal myosis. Irido¬ 
plegia may coexist with a pupil of medium size. 

Inequality of the pupils—anisocoria—is not infrequent in progressive pare¬ 
sis and in tabes. It may also occur in perfectly healthy individuals. 

Spasm.—O ccasionally in, meningitis and in hysteria there is spasm of the 
muscles supplied by the third nerve, particularly the internal rectus and the 
levator palpebrae. The clonic rhythmical spasm of the eye muscles is known 
as nystagmus, in which there is usually a bilateral, rhythmical, involuntary 
movement of the eyeballs. The condition is "if»* many JbqggosiUl 

andegcquired brain lesionyyn albinism, and sometimes ii$ coal-miners. 

Fourth Nerve ( Nervus trochlearis). —This supplies the s uperior. ob lique 
muscle. In its course around the outer surface of the crus and in its pas¬ 
sage into the orbit it is liable to be compressed by tumors, by aneurism, or in 
the exudation of basilar meningitis. Its nucleus in the upper part of the 



DISEASES OF THE PERIPHERAL NERVES. 


1015 


fourth ventricle may be involved by tumors or undergo degeneration with the 
other oculai*puclei. The superior oblique muscle acts in such a way as to direct 
the eyeball downward and rotate it slightly. The paralysis causes defective 
downward and inward movement, often too slight, to be noticed. The head ia 
inclined somewhat forward and toward the sound side, and there is double 
vision when the patient looks down. 

Sixth Serve* (Ncrvus abducens ).—This nerve emerges at the junction of 
the pons and medulla, then, passing forward, it enters the orbit and supplies, 
the external rectus muscle. Owing to its long course and exposed position it 
is, more commonly injured than any other cranial nerve. It is affected by 
meningitis at the base, by gummnta or other tumors, and sometimes by cold. 
There is internal strabismus, and the eve can not be turned outward. Diplopia 
iccurs on looking toward the paralyzed side. 

“ W fy » p the, nucle us is affected there is, in addition to paralysis of the 
sternal rectus, inability of the internal rectus af the opposite eye to turn that 
ye inward. As a consequence of this the axes of the eyes are kept parallel, 
nd both are conjugated deviated to the opposite side, away from the side 
,f lesion. The reason of this is that the nucleus of the sixth nerve sends 
ibres up in the pons to that part of the nucleus of the opposite third nerve 
rhich supplies the internal rectus. We thus have paralysis oj the internal 
ectus without the nucleus of the third nerve being involved, owing to its 
eceiving its nervous impulses for parallel movement from the sixth nucleus 
f the opposite side. Asjhe sixt h nucleus is in such proximity to the faeial • 
orve in the substance of the pons, it is frequently found that the whole of 
he face on. the same side is paralyzed, and gives the electrical Yoaction of 
egeneration, so that with a lesion of the left sixth nucleus there is conjugate 
eviation of both eyes to the right —i. e., paralysis of the left external and the 
ight internal rectus, and sometimes complete paralysis of the left side of the 

1C0 M ( Bg6vot ) . 

General Features of Paralysis of the Motor Nerves of the Eye.— Gowers 


ivides them into five groups: 

(a) Limitation of Movement.— Thus, in paralysis of the external rectus, 
le eyeball' can not be moved outward. When the paralysis js incomplete 
le movement is deficient in proportion to the degree of the palsy. 

(b) Strabismus .—The axes of the eyes do not correspond. Thus, paral- 
lis of the mtornul rfic tua causes a. divergent squint; of the extermd rectus, 
enngprfrpnf q^ nint At first this is evident only when the eyes are moved 
i the direction of' the action of the weak muscle, but may become con- 
ant by the contraction of the opposing muscle. The deviation of the axis 
1 the affected eye from parallelism with the other is called the primary 

"trSecondary Deviation- If, while the patient is looking at an object, 
e soundeye is covered, so that he fixes the object looked at with the affected 
e only t It sound eye is moved still further in the same direction-e. g., 

i.W». ol the ophite if 

secondary deviation. I Spends, upon, the fact that d jje 
SSS^^n-Tcts powerfully upon the other muscle, causing 
i-iacmased .contraction. 
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(d) Erroneous Prqjection ._—“ We judge of the relation of external ob¬ 
jects'to each other by the relation of their images on the retina; ,but we judg e 

E f their relation to ou r own body^ by the jrosition of the eyeball as indicated 
o us by the.ionemtion we give to the ocular muscles” (Gowers). With 
he eyes at rest in the mid-position, an object .at which we are "looking is 
directly opposite our face. Turning the eyes to one side, we recognize that 
Object in the middle of the field or to the side of this former position. We 
estimate the degree by the amount of movement of the eyes, and when the 
object moves and we follow it we judge of its position by the amount of move¬ 
ment of the eyeballs. When one ocular muscle is weak, the increased inner¬ 
vation gives the impression of a greater movement of the eye than has really 
taken-place. The mind, at the same time, receives the idea that the object is 
further on one side than it really is, and in an attempt to touch it the finger 
may go beyond it. As the equilibrium of the body is in a large part main¬ 
tained by a knowledge of the relation of external objects to it obtained by the 
action of the eye muscles, this erroneous projection resulting from paralysis 
disturbs the harmony of these visual impressions and may lead to giddiness— 
ocular vertigo. 

(e) DmUmVmon .—This is one of the most disturbing features of paral¬ 
ysis of the eye muscles. The visual axes do not correspond, so that there is 
a double image—diplopia. That seen by the sound eye is termed the true 
image; that by the paralyzed eye, the false. In simple or homonymous 
diplopia the false image is “ on the same side of the other as the eye by which 
it is seen.” In crossed diplopia it is on the other side. In convergent squint 
the diplopia is simple; in divergent it is crossed. 

Ophthalmoplegia.—Under. ihia_terin.k described a chronic progressive 
pffrftV’" nf the vyrdfir iw" 11 ” Two forms are recognized—ophthalmoplegia 
extjsma and ophthalmoplegia interna. The conditions may occur separately 
or together and are described by Gowers under nuclear ocular palsy. 

Or utiiaLMO ijLEGiA _e^tjspn a. —The condition is one of more or less com¬ 
plete palay-ol-the-external muscles of the eyeball, due usually to a slow degen¬ 
eration in the nuclei of the nerves, but sometimes to pressure of tumors or to 
basjjar -meningitis. It is often, but not necessarily, associated with ophthal¬ 
moplegia interna. Siemerling, in a monograph on the subject, states that 62 
cases are on record. In only 11 of these could syphilis, be positively deter¬ 
mined. The levator muscles of the eyelids and the superior.j:§g(i are first 
invp| vpfl and gradually the other muscles, so that the eyeballs are fixed and 
the eyelids droop. There is sometimes slight protrusion of the eyeballs. The 
disease is essentially chronic and may last for many years. It is found par¬ 
ticularly in association with/ gen£iaL-paralysis,^locomotog^taxia, ampin pro- 
gressiye muscular atrophy. Mental disorders were present in 11 of the 62 
cases. With it may be associated atrophy of the optic nerve and affections of 
other cerebral nerves. Occasionally, as noted by Bristowe, it may be func¬ 
tional. . 

OPHTHAUitopiBoiA-iivTBRNA.—Jonathan Hutchinson applied this term to 
a progressive paralysis of the internal ocular muscles, causing loss of pupil¬ 
la ry ac tion and the power, of accommodation. When the internal and ev 
teraal muscles are involved the affection is known as to tal np l ^.halwimd<>g ia. 
and in a majority of the cases the two conditions are associated. In some 
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instances the internal form may depend upon disease of the ciliary gan¬ 
glion. • 

"While, as a rule, opthalmoplegia is a chronic process, there is an acute 
form associated with hamiorrhagie softening of the nuclei of the ocular mus¬ 
cles. There is usually marked cerebral disturbance. It was to this form that 
Wernicke gave the name poheucephnlitis superior. 

Treatment oi Ocular Palsies.—Tt is important to ascertain, if pocsibW, 
the cause. The forms associated with locomotor ataxia are obstinate, and. 
resist treatment. Occasionally, however, a palsy, complete or partial, may 
pass away spontaneously. The group of cases associated with chronic degen¬ 
erative changes, as in progressive paresis and bulbar paralysis, is little affected 
by treatment. On the other hand, in syphilitic cases, merourv and iodide of 
potassium are indicated and arc often beneficial. Arsenic and strychnin, the 
latter hypodermically, may he employed. In any ease in which the onset is 
acute, with pain, hot fomentations and ommUr-irrilatioii or leeches applied 
to -the-temple give relief. The direct treatment by electricity has been exten¬ 
sively employed, but probably without anv special effect. 'IHjc diplopia may 
be relieved by the use of prisms, or it may be necessary to cover the affected eye 
with an opaque glass. 

Fifth Nerve (Nervus trigeminus). 

Paralysis may result from: (a) Disease of the pons, particularly hamior- 
rhage or patches of sclerosis, (b) Injury or disease a’t the base of I In* brain. 
Fracture rarely involves the nerve; on the other band, mejiuigitfs, acute or 
chronic, and caries of the bone arc not uncommon muses, (r) The branches 
nay be affected as they pass out—the first division by tumors pressing oil the 
cavernous sinus or by aueurism; the second and third divisions by growths 
which invade the sphcno-maxillary fossa. (d) Primary neurit i-. which 
is rare. 

Symptom*.— (a) Sjsnsoby Pobtiok.—D isease of the fifth nerve may cause 
loss of sensation in the parts supplied, including the half of the face, the cor¬ 
responding side of the head, the conjunctiva, the mucosa of the lips, tongue, 
hard and -soft pa late, and of the nose of the same side. The nmrstliesia may 
lie preceded by tingling or pain. The muscles of the face are also insensible 
and the movements may be slower. The sense of smell is interfered with, 
owing to dryness of the mucous membrane. I here may Ixr disturbance of 
the sense--of iaste. The salivary, lachrymal, and buccal secretions may lie 
lessened, and the teeth may become loose. Unless properly guarded from 
injury an ulcerative inflammation of the eye may follow. I his was formerly 
supposed to be due to nutritional changes from paralysis of so-called trophic 
nerve fibres. This idea has of late years been overthrown by the large number 
of cases in which the Gasserian ganglion has been removed for obstinate 
neurfdbia without consequent inflammation of the eye. Herpes may develop 
in the region supplied by the nerve, usually the upper branch, and is asso¬ 
ciated with much pain, which may be peculiarly enduring, lasting for 
months or years (Gpwers). In herpes zoster with the neuritis there may be 
slight enlargement of the cervical glands. (See under Neuralgia for Tic 
D oulour eux.)' 
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(b) PnBTTnw —Ttia inability to urejhg.flyiscles.pf masticatjoo on \ 

the affected side is the distinguisTSng feature of paralysis of thi^ portion of 1 
the nerve. It is recognized by p laning thn fing e r on t h e mmwir n r -fmfl. tem,- 
nor al muscles, and..w hen the' patient closes the jaw, the feebleness of the ir 
mntrnntinn is noted. If paralyzed, tlm external pterygoid can not.move the 
jaw toward the unaffected side; and when depressed, the jaw deviates to the 
paralyzed side! The PP T ' n1 il ,gia nf fifth narvn ifl almnat inva-rinhly a 

.i nsult of involvement of the nerve after it ha§ left th.e nucleus. Cases, however, 
have been associated with cortical lesions. The cortical motor centre JEotlfee 
trigeminus, or for movements effecting closure of the jaw, lies below that for 
movements of the face at the lower part of the anterior central convolution. 

Spasm of the Muscles of Mastication .— Trigmna the masticatory spasm 
of_£am£erg,' may be tonic or clonic, and is either an associated phenomenon 
in general convulsions or, more rarely, an independent affection. In the tonic 
form the jaws are kept close together—lock-jaw—ft* can be separated only for 
a short space. The muscles of mastication can be seen in contraction and 
felt to be hard;»the spasm is often painful. Thte tonic contraction is an 
early symptom) in tetanus, andjs sometimes seen in tetany. A form of this 
^ tonic spasm occurs in hysteria. OccasionallyStrismus follows exposure to cold, 
and is“Wd to. be due to reflex inritation from the teeth, the mouth, or caries 
of the jaw. It may also be a symptom of organic disease due to irritation 
near thd motor nucleus of the fifth nerve. 

ClctttKLBpasm of the muscles supplied by the fifth occurs in the form of 
rapidly repeated contractions, as in “ chattering -teeth.” This is rare apart 
, from general conditions, though cases are on record, Usually-in- womea-laie 
*« imlifis^in whom this isolated clonic spasm of the muscles of the jaw has been 
- ‘{' found. In another form of clonic spasm sometimesjgeen-»-«hoiea, there are 
forcible single contractions. Gowers mentions an instance of its occurrence as 
an isolated affection. 

.(c) GgfiTinnHwr —Complete or partial loss of the sense of taste over the 
anterior two-thirds of the tongue has been supposed by some to follow paralysis 
of the fifth nerve, j There are two views concerning the course of the fibres that 
carry gustatory impulse from this part of the tongue, f According to some 
they take a devious path, passing with the chorda tympani to the geniculate 
ganglion, thence by the great superficial petrosal nerve to Meckel’s ganglion, 
and this they leave to reach the maxillary nerve, which they follow through the 
trigeminal nerve to the brain. A study of clinical cases of disease of the fifth 
nerve has led to this view^It seems-more probable, however, from the fact 
that a large number of the trigeminal neurectomies are not followed by loss of 
taste, that the fibres pass to the brain directly from the geniculate ganglion 
- rhjEHie nervus intermedius of Wrisberg. Possibly there may he more than one 
oourse for these fibres. 

T ho d i agn o iirvi diseas e-of the trifeekl nerve is rarely difficult. It must 
ty remembered that the preliminarvigain and hypgrgstbesia are sometimes 
mistaken for ordinary neuralgia. Th o iwy} of sensa tion and the palsy of the 
muscles of mastication are readily determined. 

Treatment.— When the pain is severe morphia may be required and local 
appUegtions are useful. If there is a suspicion of syphilis, appropriate treat 
ment should be given. Faradization is sometimes beneficial. 
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• Facial Nerve. * 

leri^^ e ( ^5^^®/ ac a i ] a g 1 v or *™ t] ) ®»J * paralyzed b y> (l) 
or (3) utf olvement les ‘°Mof the nucleus if^if ; 

and throws wTlf^thTlS tortnouTcouwe within tliepons 

« L Ssstes? ir,;': hc »r -«? «» 4to . 

flegia. It may be caused bv.Himnr ^ 1 * ’ a ™ ?' a8SOClrt ^ with liemi- 
"THMfrffl rnrtrv or in the vcimm cb f < ini( ; ‘ 'i ;i flMW Jiation. otyioQgj)- 

mttJJLm muJes ^^LTThSi InnVZ ** *“* ' 

^Sais’mrtT'a r D; I 1 '" 1he # e 1 maJorit y of ««» supranuclear facial 
paralysis is.part of a hemiplegia.' Paralysis is on the same side ns that of the 

®™ p aDd !® g becau f G the faeial muscles hear precisely the same gelation to the 

* Sp , 1D n mUSC M ' The nuclei of origin 0,1 oilhor side n{ the middle 
me in the medulla, are united by decussating fibres with the cortical centre! 

on the opposite side (see h,g. 9). A few fibres reach the nucleus from the 
cerebral cortex of the same side (Melius. Hoche), and this uncrossed path 

may innervate the upper facial muscles (Bruce). 

3. T he nuclear paralysis caused by lesions of the nerve-centres in the 
medulla is not common alone; but is seen occasionally in/tumors,-chronic snft- 
e .^ ^^'.h aemorrhage. We have had one instance of its involvement in 
interior pohmmyelitis. In diphtheria this centre may also be involved. The 
symptoms are practically similar to those of an affection of the nerve fibre 
itself—infianuelear paralysis. 

3. Involvement of the Nerve Trvnk. —Paralysis may result from: 

(а) Involyement of the nerve as it passes through the pons—that is, be¬ 
tween its nucleus in the floor of the fourth ventricle and the point of emer¬ 
gence in the postoro-lateral aspect of the pons. The specially interesting 
feature in connection with involvement of this part is the production of what 
is called alternating or crossed paralysis, the face being involved on the same 
side as the lesion, and the arm and leg on the opposite side, since the motor 
path is involved above the point of decussation in the medulla (Fig. 9). This 
occurs only when the lesion is in the lower section of the pons. A lesion in 
the upper half of the pons involves the fibres not of the outgoing nerve on the 
same side, but of the fibres from the hemispheres before they have crossed to 
the nucleus of the opposite side. In this case there would of course be, as 
m hemiplegia, paralysis of the face and limbs on the side opposite to tjie 
lesion. The palsy, too, would resemble the cerebral form, involving only the 
lower fibres of the facial nerve. 

(б) The nerve jnay be involved at its point of emergence by tumors, par¬ 
ticularly by the cerebello-pontine growths, by gummata, meningitis, or occa¬ 
sionally it may be injured in fracture of the base. 
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(c) In passing through the Fallopian canal the nerve may be involved 
in disease of the ear, particularly by caries of the bone in otitis gfedia. This 

is a common cause in children. I have seen two instances follow otitis in 

• * 

puerperal fever. . * 

(d) As the nerve emerges from the styloid foramen it is exposed to in¬ 
juries and blows which not infrequently cause paralysis. The fibres may be 
out in the removal of tumors in this region, or the paralysis may be caused by 
^pressure of the forceps in an instrumental delivery. 

(e) Exposure to cold is the most common cause of facial paralysis (Bell'- 
palsy ), inducing a neuritis of the nerve within the Fallopian canal. 

(f) Syphilis is not an infrequent cause, and the paralysis may appear 
early with the secondary symptoms. 

(g) It may occur in association with herpes. 

Facial diplegia is a rare condition! occasionally found in affections at the 
base of the brain,vlcsions in thp pons, simultaneous involvement of the nerves 
2,in ear-disease, andtjn diphtheritic paralysis. ‘.Disease of the nuclei er sym¬ 
metrical involvement of the cortex might also produce it.j&Jt may occu r as 
a congenital affection. II. M. Thomas has described two cases in one family. 

Symptoms.— In the peripheral facial paralysis all the branches of the 
nerve are invqjved. The face on.the affected side is immobile and can neither 
be moved at will nor participate in any emotional movements. • .The skin is 
smooth and the wrinkles are effaced, a point particularly noticeable on the 
forehead of elderly persons. The eye can not be closed, the lower lid droops, 
and the eye waters. On the affected side the angle of the mouth is lowered, 
and in drinking the lips are not kept in close apposition to the glass, so that 
the liquid is apt to run out.. In smiling or laughing the contrast is most 
sticking, as the affected side does not move, which gives a curious unequal 
appearance to the two sides of the face. The eye can not be closed nor can 
the forehead be wrinkled. In long-standing cases, when the reaction of 
degeneration is present, if the patient tries to close the eyes while looking 
fixedly at an object the lids on the sound side close firmly, but on the paralyzed 
side there is only a slight inhibitory droop of the upper lid, and the eye is 
turned upward and outward by the inferior oblique. On asking the patient 
to show his upper teeth, the angle of the mouth is not raised. In all these 
movements the face is drawn to the sound side by the action of the muscles. 
Speaking may be slightly interfered with, owing to the imperfection in the 
formation of the labial sounds. Whistling can not be performed. In chew¬ 
ing the food, owing’to the paralysis of the buccinator, particles collect on the 
affected side. The paralysis of the nasal muscles is seen on asking the patient 
to sniff. Owing to the fact that the lips are drawn to the sound side, the 
tongue, when protruded, looks as if it were pushed to the paralyzed side; but 
on taking its position from the incisor teeth, it will be found to be in the mid¬ 
dle line, i The reflex movements are lost in this peripheral form. It is usually 
stated that the palate is partially paralyzed on the same side and that, the 
uvula deviates. Both Gowers and Hughlings Jackson deny the existence of 
this involvement in the great majority Of cases, and Horsley and Beevor have 
shown that these parts are innervated by the accessory nerve to the vagus. 

When the nerve is involved within the canal between -the genu and the 
origin of the chorda tympani, the sense of taste is lost in the anterior part of 
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.UK wiigue on the affected side. When the nerve is damaged outside the sknll 
the sense ofijaste is unaffected. Hearing is often impaired in facial paralysis, 
most .commonly by preceding ear-disease. The paralysis of the stapedius 
muscle may lead to increased sensitiveness to musical notes. Herpes is some¬ 
times associated with facial paralysis. Pain is not common, but there may 
be neuralgia about the ear. The face on the affected side may be swollen. 

The electrical reactions, which are those of a peripheral palsy, have con* 
siderable importance from a prognostic standpoint. Erb's rules are as fol¬ 
lows :AU there is no change, either faradie or galvanic, the prognosis is good' 
and recovery takes place in from fourteen to twenty days. If (lie faradie 
and galvanic excitability of the nerve is only lessened and that of (lie muscle 
increased to the galvanic current and the contraction formula altered (the 
contraction sluggish AC>KC), the outlook is relutiu'lv good and recovery 
will probably take place in from four to six weeks; occasionally in from eight 
to ten. When the reaction of degeneration is present—that is, if the faradie 
and galvanic excitability of the nerves and the faradie excitability of the mus¬ 
cles, are lost and the galvanic excitability of the muscle is quantitatively in¬ 
creased and qualitatively changed, and if the mechanical excitability is altered 
—t he prog nosis is relatively unfavorable and the recovery may not occur for 
two, six, eight, or even fifteen months. 

Cqubsk. —The course of facial paralysis j^rfHHSIIy favorable. The onset 
in the iorm following cold is very ragijj^devolopmg perhaps within twenty 
four Jiours, but rarely is the paralysis .permanent. Iteeiirriiig attacks have 
been described; Sinkler mentions five. On the-othef hand, in the paralysis 
from injury, as hv a blow on the mastoid process, the condition may remain. 
When permanent, the muscles are entirely toneless. In some iiistiuieeif con¬ 
tracture develops ns the voluntary power returns, and the natural folds and the 
wrinkles on the affected side may be deepened, so that on looking at the face 
one at first may have the impression that the affected side is the sound one. 

’ This is corrected at once on asking the patient to smile, when it is seen which 
side of the face lias the most active movement. A returns noted the difficulty 
sometimes experienced in determining which side was affected until the patient 
spoke or laughed. 

The dia gn osis of facial paralysis is usually easy. The distinction between 
the peripheral and central form is based on farts already mentioned. 

Treatment. —In the cases which result from cold and arc probably due 
to neuritis within the bony canal, hot applications first should be made; sub¬ 
sequently the thermo-cautery may ho used lightly at intervals of a day or two 
over the mastoid process, or small blisters applied. If the car is diseased, 
free discharge for the secretion should be obtained, lhc galvanic current may 
be employed to keep up the nutrition of the muscles. The positive pole should 
lie placed - behind the ear, the negative one along the zygomatic and other mus¬ 
cles. The application can he made daily for a quarter of an hour and the 
patient c<m readily be taught to make it himself before the looking-glass. 
M assage of t he muscles of the face is also useful. A course of iodide of potas¬ 
sium may be given even when there is no indication of syphilis. 

Itrtlrose cases ip which the nerve has been destroyed by an injury, during 
an operation or from disease, and when there has been no evidence of return¬ 
ing function after keeping up the electric treatment for a few months, a nerve 
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anastomosis should be performed. For this purpose either the spinal,nooes-f 
sory or the hypoglossal, nerve may be used. Though the normal conditions 
may never be completely regained after such an operation, the motor power 
will be largely restored to the paralyzed muscles and the obtrusive deformity 
greatly lessened. This procedure, based on the results of physiologies! experi¬ 
mentation, makes one of the most striking of modem operations. 

*■ Spasm. —The spasm may be limited to a few or involve oall the muscles 
innervated by the facial nerve, and may be unilateral or bilateral. 

It is known also by the name of mimic spasm or of convulsive tic. Sev¬ 
eral different affections are usually considered under the name of facial or 
mimic spasm, but we shall here speak only of the simple spasm of the facial 
muscles, either primary or following paralysis, and shall not include the cates 
• of habit spasm in children, or the tic ~oonwitef ~*>Hh» French. 

Go wers recognizes two classes—one in which there is’an organic- lesion, 
and an idiopathic form. It ig thought to. be due.also to reflex causes, such 
as the;imtation from carious teeth or the presence of intestinal worms. The 
disease usually occurs in adults, whereas the habit spasm and the tic convuhif 
of the French, often confounded with it, are most common in children. True 
mimic spasm occasionally comes on in childhood and persists. In the case of 
a school-mate, the affection was marked as early as the eleventh or twelfth year 
and still continues. When the result of organic disease, there has usually been 
la lesion of the centre in the cortex, as in the ease reported by Berkley, or 
pressure on the nervejwtthe base of the brain by aneurism or tumor. 

Symptoms.— The spasm may involve only the muscles around the eye— 
/blepharospasm—in which case there is constant, rapid, quick action of the 
orbicularis palpebrarum, which, in association withvphotophobia, may be tonic 
in character. More commonly the spasm affects the lateral facial muscles with 
those of the eye, and there'is. coast ant twitching of the side of the face with 
partial closure of the eye. ^JThe frontalis is rarely involved. In aggravated 
cases the depressors of the angle of the mouth, the levator menti, and the 
platysma myoides are affected. This spasm is confined to one side of the face 
in a majority of cases, though it may extend and become bilateral. It is 
increased by .emotional causes and by voluntary movements of the face. As 
a rule, it is painless, but there may be tender points over the course of the fifth 
nerve, particularly the supraorbital branch. Tonic spasm of the facial mus¬ 
cle may follow paralysis, and is said to result occasionally from cold. 

The outlook in facial spasm is always dubious. A majority of the ca^es 
persist for years and are incurable. 

Thkatment. —Sources of irritation should be looked for and removed. 
When a'painful spot is present over the fifth nerve, blistering or the appli¬ 
cation of ihe thermo-cautery may relieve it. - Hyp od ermiq -injeetiona of strych¬ 
nia, may be tried, but are of doubtful benefit. Weir Mitchell recommends the 
trfreesdng of the cheek for a few minutes daily or every second day with the 
spray, and this, in some instances, is beneficial. Often the relief is transient 
tie cases return, and at every clinic may be seen half a dozen or more of sue! 
patients who have run the gamut of all measures without material improve 
ment. Severe cases may require surgical interference. The nerve may b« 
divided near the stylomastoid foramen and an nnagtAmAaia i 

nn fl the gpmftt-n -'tfTrriry 
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Auditory Nerve. 

The eighth, known also aa portio mollis of the seventh pair, passes from 
the ear through the internal auditory nioatu#, and in reality consists of two 
separate nerves—the coeldear and vestibular roots. These two roots have en¬ 
tirely different functions, and may therefore he best considered separately. 
The cochlear nerve is the one connected with the organ of I'orti, and is con¬ 
cerned in hearing. The vestibular nerve is connected with (lie vestibule and* 
semicircular canals, and lias to do with tin 1 maintenance of equilibrium. 

The. Cochlear Nerve. 

The cortical centre for liparing is in the temporo-sphenoidnl lobe. Primary 
disease of the auditory nerVe in its centre or intracranial course is uncommon. 
More frequently the terminal branches are affected within the labyrinth. 

(a) Affeclion of ike Cortical Centre. —In the monkey, experiments indi¬ 
cate that the superior temporal gyrus represents the centre Jor hearing. In 
man the cases of disease indicate that it. has the same situation, as destruction 
of this gyrus on the left side results in word-deafness, which limy be defined 
as an inability to understand the meaning uf words, though Ijicy may still 
be heard as sounds. The central auditory path extending to the cortical centre 
from the terminal nuclei of the cochlear nerve may be involved and produce 
deafness. This may result from involvement of the lateral lemniscus, from 
the presence of a tumor in (lie corpora quiulrigcmina; especially if it involve 
the posterior quadrigeminal lmdies, from a lesion of the internal* geniculate 
body, or it may be associated with a lesion of the internal capsule. • 

( b ) Lesions of the nerie. at Ike hase of the bruin may result from the 
! pressure of tumors, meningitis (particularly the cerebro-spmal form). Iiieni- 
■ t orrhage, or traumatism. A primary degeneration of the nerve may occur in 
i.liyc nmntor ataxia. Primary disease of the terminal nuclei of (be cochlear nerve 

(nucleus nervi coelileans dorsalis and nucleus iktvi eoelileuris vcntralis) is 
rare. By far the most interesting form results from epidemic-ccfebro-spiiml 
meningitis, in which the nerve is frequently involved, causing permanent 
dealness. In young children the condition results in dcaf-mutisin. 

(<:) In a majority of the cases associated with auditory-nerve symptoms 
the lesion is in the internal ear, either primary or the result of extension of 
disease of the middle ear. Two groups_of symptoms may be produced hyper- 
teslhesia and irritation, and diminished function or nervous deafness. 

(1) Uypercesthesia and Irritation. —This may he due to altered function 
of the centre as well as of the nerve ending. True hypenesthesia—hypcracusis 
—is a condition in which sounds, sometimes even those inaudible to other 
persons are heard with great intensity.. It occurs in hysteria and occasionally ( - 
in-cerebxal disease. As already mentioned,* in paralysis of the stapedius low 
notes may be heard with intensity. In dystesthesia, or dysacusis, ordinary 
sounds cause an unpleasant sensation, as commonly happens in connection 
with headache, when ordinary noises are badly borne. v 

Tinnitus aurium. is a term employed to designate certain subjective sensa- 
tions of ringing, roaring, tickling, and whirring noises m the ear It is a 
very mirmam and often a distressing symptom. It is associated with many 
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forms of ear-disease and-may result from pressure of wax on the drum. It isj 
rare in organic disease of the central connections of the nerve. »Sudden in¬ 
tense stimulation of the nerve may cause it A form not uncommonly met 
with in medical practice is that hi which the patient hears a continual bruit 
in the ear. and the noise has .a systolic intensification, usually on one side. T 
have twice been consulted by physicians for this condition under the belief 
that they had' ap intqnp ^ ^ pppyism. Ajiystolia-miirmur may be heard occa- 
, sionally..oa auscultation. It occurs in condition^ of anemia ancRneurasthenia. 
Subjective noises in the ear may precede ait epileptic seizure and are sometimes 
present in migraine. In whatever form tinnitus exists, though slight and 
offen regarded as trivial, it occasions great annoyance and often mental dis¬ 
tress, and has even driven patients' to suicide. 

Tha-dia§neeis is readily made; but it is often extremely difficult to deter¬ 
mine upon what condition the tinnitus depends. ’The relief- ef constitutional 
states,,such as anaemia, neurasthenia, or gout, may result in cure. A careful 
local examination of the ear should always be made. One of the most worry¬ 
ing forms is tha constant clicking, sometimes audible many feet away from 
the patient, and due probably to clonic spasm of the muscles connected with 
the Eustachian tube or of the levator palati. The condition may persist for 
years unchanged, and then disappear suddenly. The pulsating forms of tinni¬ 
tus, in which the sound is like that of a systolic bruit, are almost invariably 
subjective, and it is very rare to hear anything with the stethoscope. It is 
to be remembered that in children there is a systolic brain murmur, best 
heard over the ear, and in some instances appreciable in the adult. 

(2) HjSuinuhfd Function or Nervous Deafness. —In testing for nervous 
deafhess, if the tuning-fork can not be heard when placed near the meatus, 
but the vibrations are audible by placing the foot of the tuning-fork against 
the temporal bone, the conclusion may be drawn that the deafness is not due 
to involvement of the nerva The vibrations are conveyed through the tem¬ 
poral bone to the cochlea and vestibule. .The watch may be used for the same 
purpose, and if the meatus is closed and the watch is heard better in contact 
with the mastoid process than when opposite the open meatus, the deafness 
is probably not nervous. Disturbance of the function of the auditory nerve 
is not a very frequent symptom in brain-disease, but in all cases the function 
of the nerve should be carefully tested. 

The Vestibular Nerve. 

The most frequent symptoms met with in association with disease of the 
vestibular nerve and its central connections are verti go, nystagm us, and loss 
of coordination of the muscles of the head, neck, and eyes. 

;,l> Auditory Vertigo—MMere’j. Jtiiease.— In 1861 Jttnitoe, a French phy¬ 
sician, described an affection characterized bylnoises in the ear.^vertigo (which 
might be associated with loss of consciousness) ^omiting, and, in many cases, 
progressive t^oss of hearing. The following grouping of the cases has been 
made by Parkes Weber: Q.) The apoplectic form, due in hmranirheg p into the 
labyrinth, a s in leukemia. followed, as a rule, by complete deafness in one 
or both ears. (gX The cases associated with progressive inflamma tory disease 
of the labyrinth. (&). Associated with organic changes in the auditory nerves, 
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is in ti l m a y , sometimes iiutuiws, and in fax's of aural vortijjo associated with 
fac i al p & ra lfeison one tiidc*. (-1) t'ascs in which a rf vpilupsy ir 

p rSCCj i Sd a n aud i to ry aura. (It) The moderate attacks which are associated 
with the various middle-ear uiroctlons, with wa\ in the meatus, with violent 
syringing *of the ears, etc., nil of which are juphahly due to increase in the 
intra-labyrintliiiie pressure.^^inicre’s symptoms may occasionally be due to 
temporary, excessive increase-in the perilymph, possibly of angioncurotid 
character. ‘ -- , 

Pyvvtoh'J —/The attack usually sets in suddenly with a buzzing noise in 
the ears and the patient feels as if he was reeling or staggering. He may fool 
himself to be reeling, or the objects about him may seem to lie turning, or the 
•phenomena may be combined. The attack is often so abrupt that the patient 
falls, though, as a rule, ho lyis time to steady himself by grasping some neigh¬ 
boring object. ^There may be slight but transient loss of consciousness. In a 
few minutes, or even less, the vertigo passes ofl* and the patient becomes pale 
and nauseated, a clammy sweat breaks out on the face, and vomiting may 
follow. •. 

" The. tinnitus is described as either a roaring or a throbbing {annul. Ocular 
symptoms mny be present ; thus, jerking of the eyeballs or nystagmus may 
develop during the attack, or diplopia. * • 

Labyrinthine vertigo is paroxysmal, coming on at irregular intervals, some¬ 
times of weeks or months; or several attacks may occur in a day. 

The disturbances of equilibrium, including Hie vertigo, are <ic|H>iident upon 
a disturbance of the functions of the vestibular nerve or of the organs with 
which this nerve is connected, either in its peripheral distribution or by ii^eans 
of its central connection. The auditory symptoms often accompanying it are 
doubtless always due to involvement of the cochlear nerve or ils peripheral 
or central connections. 

—The combination oft t.imi itus with .gi ddines s; with, or- without 
ga stric disturban ce, is sufficient to establish a diagnosis. There are other 
forms of vertigo from which it must be distinguished. The form known ns 
gastrin vertigo, which is associated with dyspepsia and occurs most commonly 
in persons of middle age, is, as a rule, readily distinguished by the a bsen ce 
of tinnitus or evidences of disturbance in the function of the auditory nerve. 
This variety of vertigo is much less common than Trousseau’s description 
would lead us to believe. It is important to note the close connection of vertigo 
with ocular defects. 

Thn-eaidio- vascular vertigo, one of the most common forms, occurs in 
eases of valvular disease, particularly aortic insufficiency, and as frequently 
in ayterio-sclerosis. . 

Enriwmin paralytic Vertigo.—In parts of Switzerland and France there is 
a remarkable form of vertigo described by (Jerlier, which is characterized by 
nttacksfof paretic weakness of the cxtremities£falling of the eyelid^remarkable _ 
depression but witlilretention of consciousness. It occurs also m northern 
Japan,'w^ere Miura says it develops paroxysmally among the farm laborers 
of both sexes and all ages. It is known there as Icubisagari. 

Amfti yertigo mttst be carefully distinguished from attacks ot petit mal, 
or, indeedT of definite epilepsy. It is rare in petit mal to have noises in the 
ear or tu fyll giddiness, but' in the aura preceding an epileptic attack the 
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paliept may foci giddy. Giddiness and transient Ions of nmsnimsnoss mnp 
be associated with organic disease of the brain, more purlieu lari y,bvi lb Inm 
Vomiting also may be present. A careful investigation of the symptoms \w|| 
usually lead to a correct diagnosis. 

The outlook in Meniere’s disease is uncertain. While many cases roeomr 
completely, ip others deafness results and the attacks recur at shorter iuii r- 
vals. In aggravated eases the patient constantly sutlers from vertigo, and 
may even be confined to his bed. 

Treatment, —Uromide of potassium, in 30-grain doses three times a ( ], lv 
is sometimes beneficial. If there is a history of syphilis, the iodide should 
administered. The salicylates are recommended, and Charcot advises tjiiiniue 
to einehonism. In cases in which there is increase in the arterial ten-inn, 
nitroglycerin may ho given, at first in very small.doses, but increasing gradu¬ 
ally. It is not specially valuable in Meniere’s disease, but in the ease- of 
giddiness in middle-aged mere and women associated with arteno-selerosis it 
sometimes acts very satisfactorily. Correction of errors of refraction is some¬ 
times followed by prompt relief of the vertigo. 

Gl^lBSO-PHARYNQEAL .NERVE (N e.rritLii plo«Knphar yn g e.iL.o\ 

The ninth nerve contains both motor and sensory fibres and is also a nerve 
of the special sense of taste to the tongue, it supplies,.-by its motor branches, 
the st Ylo-nhaTyn geus and the middle constrictor of the pharynx. The sensory 
fibres are (distributed to the upper part of the pharynx. 

Symptoms.—Of nuclear disturbance we know very little. The pharyngeal 
syrnpj.oms of bulbar paralysis are probably associated with involvement of die 
nuclei of tills nerve. Lesion of the nerve trunk itself is rare, but it may lw 
-Compressed by tumors or involved in meningitis. Disturbance of the sense of 
taste may result from loss of function of this nerve, in which case it is chiefly 
in the posterior part of the tongue and •soft palate. 

The general disturbances of the sense of taste may here be briefly referred 
to.n Loss of the sense of taste— ugtuaui —may be caused by disturbance of the 
peripheral end organs, as in affections of the mucosa of the tongue. This 13 
very common in the dry tongue of j feiiar or tho furred tongue of dyspepsia 
under which circumstances, as the saying is, p ^ nT, y fb mg alike. .-Stntff 
? rotate, too, such as peppe r, tobacco, or vinegar, may dull or diminish the 
sen§e_pf taste. ((Complete loss may be d ue t p jgvg] v fjn pn ^ of. the nerves oitta 
in their course or in the centres. ■^Perversion of the sense of taste—fijJM 
is rarely found, except as an hysterical manifestation and in the inswtf 
Increased sensitiveness is still more rare. There are. occasional suhjectiv 
sensations of taste, occurring as an aura in epilepsy or as part of tho halls 
cinations in the insane. 

To test the sense of taste the patient’s eyes should be closed and sntal 
quantities of various substances applied to the protruded tongue. The *cns< 
tion should be perceived before the tongue is withdrawn. The-feM»'# i,4 £ HB ‘ 
the most suitable tests : For bitterness, qninin^j for sweetness, a strong solnh® 
of sijgar or saccharin; for acidity, vingggr; and for the salinrtest, comisj 
salt. One of the most important tests is the feeble trnlTnnin tni-*' 1 "^ " r ® 1 



DISEASES OF THE PERIPHERAL NERVES. 


1027 


Pnkomogabtbic Neuve ( Ncrvux rag us). 


The tenth nerve has an important and extensive distribution, supplying 
tin; pharynx, larynx, lungs, heart, (esophagus, and stomach. The nerve may 
be involved at its nucleus along with the spinal accessory and the li\pogtossal, 
foiming what is known as bulbar paralysis. Tl may be compressed* by tumors 
or aneurism, or in the exudation of meningitis, simple or syphilitic. In ifs 
course in the nock the trunk may be-jnvolved by tumors or in wounds. It has 
beonytied in ligature of the carotid, and has been cut in the removal of deep- 
seated tumors. The trunk may be attacked by neuritis. 

The affections of the vagus are best considered in conned ion with the 
distribution of the separate nerves. 

f (°) Pharyngeal Branches. —In combination with the glosso-pharyngeal the 
branches from the vagus form the pharyngeal plexus, from which the muscles 
and mucosa of the pharynx are supplied. In yuiWi/sis due to iinoheiiient of 
this either in the nuclei, as 1 in bulbar paralysis, or in the course of (be nerve, 
as in diphtheritic neuritis, there is difiieulty in swallowing and the food is not 
passed on into the oesophagus. If the nerve on one side only, is involved, the 
deglutition is not much impaired. In these eases the particles of food fre¬ 
quently pass into the larynx, and, when thi! soft palate is involved. into tho 
posterior nares. 

SrxsM of the pharynx is always a functional disorder, usually occurring 
i n hyste rical and-jicrvons people. Gowers mentions a ease of a gentleman 
who could not eat unless alone, on account of the inability to swallow in tbo 
presence of others from spasm of the pharynx. Tins, spasm is. a wull.niiirkiil 
feature in. hydrophobia, and l have seen it in a ease of pseudo-ln dropholma. 

(6) Laryngeal Branches. —The superior laryngeal nerve supplies I lie iliu- 
eous membrane of the larynx above the cords and I lie erico-lhynml muscle. 
The inferior or recurrent laryngeal curves around the arch of the aorta on 


UjTleft side and the subclavian arttry on the right, passes along the trachea 
and supplies the inueosu below tin* cords and ali the muscles of the larynx 
except the crico-thymid and the epiglottidean. K\|ierii»enls lm\e shown Unit 
these motor nerves of the pneumogastric are all derived fmm the spinal 
accessory^ The remarkable course of the recurrent laryngeal nerves renders 
them liable to pressure by tumors within the thorax, particularly by aneurism. 
The following are the most important forms of paralysis: 

(1) P u Armii. I’AKALYBIS of Tins Ahihjotoiw.— In this condition, the 
posterior crico-arytcnoids arc involved and the glottis is not <>|wned during 
RtBWTSfion. The cords may be. close together in the position of phonation, 
and during inspiration may be brought even nearer together by the pressure 
of air, so that there is only a narrow chink through which the air whistles 
with a noisy stridor. This dangerous form of laryngeal paralysis occurs occa¬ 
sionally as a result of cold, or may follow a laryngeal catarrh. I he posterior 
muscles have been found degenerated when the others were healthy he con¬ 
dition may be produced by pressure upon both vagi or upon both recurrent 
nerves. As a central affection it occurs in tabes and bulbar paralysis, but .nay 
be Sien also in hysteria. The characteristic symptoms are inspiratory stridor 
with unimpaired' phonation. Possibly, as (towers suggests many cases of 
so-called hysterical spasm of the glottis are in reality abductor paralysis. 



1028 DISEASES OF THE NERVOUS SYSTEM. 

Unilateral Abductor Paralysis.-TMs frequently waits from the 
nreiure of W or involvement of one recurrent nerve. Anofeum i. by 
faTSe most a,™ cause, though on the right side the nerve may-fc involved 
in thickening of the pleura. The jjaapioms are hotness or roughness of 
L vo ce ufh as is so common in aneurism. Dyspnma is not often present. 
Xe S on the affected side does not move in inspiration. Bubgwtyr the 
Eductors may also become involved, in which case the phonatfon is still more 

impaired^ Paralysis. —This results from involvement of the lateral 

crico-arytenoid and the arytenoid muscle itself. It is common in hysteria, 
particularly of women, and causes the hysterical aphonia, which may come on 
suddenly. It may result from catarrh, of the larynx or from overuse of the 
voice In laryngoscopic examination it is seen, on attempting phonation, fTiat 
- there is no power to bring the cords together. In this connection the following 
table from Gowers’ work will be found valuable to the student. 


Symptom^. Siqsts. 


Lesion. 


No voice; no cough; 
stridor only dn deep in¬ 
spiration. 

Voice low pitched 
and hoarse; no cough; 
stridor absent or slight 
on degp breathing! 

'Voice little changed; 
cough normal; inspira¬ 
tion difficult and long, 
with loud stridor. 

Symptoms inconclu¬ 
sive; little affection of 
voice or cough. 

No voice; perfect 
cough; no stridor or 
dyspnoea. 


Both cords moder¬ 
ately" abducted and mo¬ 
tionless. 

One cord moderately 
abducted and motionless, 
the other moving freely, 
and even beyond the mid¬ 
dle line in phonation. 

Both cords near to¬ 
gether, and during in¬ 
spiration not separated, 
but even drawn nearer 
together. 

One cord near the 
middle line not moving 
during inspiration, the 
other normal. 

Cords normal in po¬ 
sition ami moving nor¬ 
mally in respiration, 
but not brought together 
on an atteigjt at phonar 
tion. 


Total bilateral palsy. 
Total unilateral palsy. 

Total abductor palsy. 

Unilateral abductor 
palsy. 

Adductor palsy. 


apuif oe ths-Musolbs op the Labynx. —In this the 
are iSed U k not an uncommon affection in children, and has alread 
been""referred to as laryugkaws-etridulus. Paroxysmal attacks oflaryngi- 
JZn are rare in th?St, but cases are described m Which the pahenj 
usually “a young girl, wakes at night in an attack of intense dyspna-a, 
may persist long enough to produce cyanosis. Liveing statethatithey ^ 
replace attacks of migraine. They occur m a characteristic form m 
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Jr lmir' 1 ’ Wh ° ( " , 1 U !' 1 ,lle,,r '"‘P'ro when he pleased, and yet by an effort 
he had smf f° m<! » '. u :l b ,ain - which it seetns he had sometimes tried before 
he had sent for us.” Ketmdahon of the hearts action has also followed acid 
d nta ligature of one vagus. Irritation of the nuclei may also be accom¬ 
panied with a neurosis of tins none. Ou the other hand, when there is com- 
PlslOUSfeitt of the vagi, the inhibitory action may be abolished and the 

VU Ml bWay - Tl,,; ]u ^ Hctiwi is (hen greatly 
mc^ased. This is seen m some instances of diphtheritic neuritis firf 
involvement of the nerve by tumors, or its accidental removal or ligatfirc. 
Complete loss of function of one vagus, however, limy not be followed by any 
symptoms. J J 


(3> Sensory symptoms on the part of the cardiac branches are very varied. 
Normally, the heart's action proceeds regularly without the participation of 
consciousness, but the unpleasant feelings and sensations of,palpitation and 
^pam are conveyed to the brain through this nerve. How far the fibres of the 
pneumogastnc are involved in angina it is impossible to say. The various 
disturbances of sensation are descrilied under the eurdiac neuroses. 

, (d) Pulmonary Branches.—We know very little of the pulmonary branches 

of .th e va gi. The motor fibres are stated- to oonf rol the action of the bronchial 
mii8des7and it has long been held that asthma may be a neurosis of these 
fibres. The various alterations in the respiratory rhythm are probably due 
more to changes in the centre than in the nerves ihemselves. 


(e) Gastric and (Esophageal BranSkea.—The muscular movements of these 
part8 _6re pr esided over by the vagi ttd (vomiting is induced through them, 
usually reflexly, but also by direct irritation, aiuxuasningitis. .Spasm of the 
oesophagus generally occurs with other nervous phenomena. Giatndgia may 
sometimes be due to cramp of the stomach, but is more commonly a sensory 
disturbance of tEIs’nerve, due to direct irritation of the peripheral ends, or 
18 a neuralgia of the terminal fibres. ' ( Hujiger is said to be a sensation aroused 
by the pneumogastnc, and some forms^n nervous dyspepsia probably depend 
upon disturbed function of this nerve. The severe gastric crises which occur 
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in locqmotor ataxia are due to central irritation of the nuclei. Some describe 
exophthalmic goitre under lesions of the vagi. " 

■ 

(• 

Spinal Accessory Nerve ( Nervus accessorius). 

Paralysis.— 1 The smaller orinteraal part of this.nerve joins the vagus and 
is distributed through it to the laryngeal muscles. The larger external part 
is distributed to the stemo-mastoid and trapezius muscles. 

The nuclei of the nerve, particularly-of the accessory part, may be in¬ 
voked m liuibar .paralysis. The nuclei of the external portion, situated as 
they are in the cervical cord,'may be attacked in progressive degeneration of 
the motor nuclei of the cord. The nerve may be involved in the exudation of 
meningitis, or be compressed by tumors, or in caries. The symptoms of paraly¬ 
sis of the accessory portion 'which joins the vagus have already been given in 
the account of the palsy of the laryngeal branches of the pneumogastric. Dis¬ 
ease or compression of the external portion is followed by paralysis of the 
stemo-mastoid arid of the trapezius on the same side, i In paralysis-ef-one 
steraewnastoid, .the patient rotates the head with difficulty to the opposite 
side, but there is no torticollis, though in some cases the head is held obliquely. 
As the trapezius is supplied in jlart from the cervical nerves, it is not com¬ 
pletely paralyzed, but the portion which passes from the occipital bone to the 
acromion is functionless. The paralysis of the muscle is well seen when the 
patient draws a deep breath or shrugB the shoulders. The middle-portion of 
the .trapezius i»~also weakened, the shoulder droops a little, and the angle 
of thejseapula is retated inward by the action of the rhomboids and the levator 
annuli scapula:. Elevation of the arm is impaired, for the trapezius does not 
fix the scapula as a point from which the deltoid can work. 

Ift_progressiye_ muscular atrophy we sometimes see bilatera l paralysis of 
the se muscl es. Thus, if the sterno-mastoids arc affected, the heacTtends to 
fall back; when the trapezii are involved, it falls forward, a characteristic 
attitude of the head in many cases of progressive muscular atrophy. Gowers 
suggests that lesions of the accessory in difficult labor may account for those 
cases in which during the first year of life the child has great difficulty in 
holding up the head. In children this drooping of the head is an important 
symptom in cervical meningitis, the result of earies. 

The treatment of the condition depends much upon the cause. In the 
central nuclear atrophy but little can be done. In paralysis from pressure 
the symptoms may gradually be relieved. The paralyzed muscles should he 
stimulated by electricity and massage. 

Accessory Spasm.— (Torticollis; Wryneck.) —The forms of spaMii 
affecting the cervical muscles are best considered here, as the muscles supplied 
by the accessory are chiefly, though not solely, responsible for the condition. 
The following forms may be described in this section: 

' (a) Congenital Torticollis. —This conditton, also known as fixed torti¬ 

collis, depends upon the shortening and atrophy of the stemo-mastoid on 
one side. It occurs in children and may not be noticed for several years mi 
account of the shortness of the neck, the parents often alleging that it has 
only recently come on. It affects the right side almost exclusively. A ro- 
marlmhle circumstance in connection with it is the existence of facial asym- 
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anetry noted by Wilks, which appears to lie an essential pari of this congenital 
form. It Veurred in G cases reported by (loldiiig-Bird. In congenital wry¬ 
neck.the sternomastoid is shortened, hard and iirin, and in a iimdjliop of 
more or less advanced atrophy. This must Jki distinguished from tlio local 
thickening in the sterno-mastoid due to rupture, which may occur at the timo 
of birth and produce an induration or muscle callus. Although the sterno¬ 
mastoid is almost always affected, there arc rare cases in which the tihrmfs 
atrophy affects the trapezius. This form of wryneck in itself is unimportant, 
since it is readily relieved by tenotomy, hut Holding-Bird states that the facial 
asymmetry persists, or indeed may, as shown by photographs in my case, be¬ 
come more evident. With reference to the pathology of the affection, (Jolding- 
Bird concludes that the facial asymmetry and the torticollis arc integral parts 
of one affection which has a central origin, and is the counterpart in the head 
and neck of infantile paralysis with talipes in the fool. 

( b ) Spasmodic Wiivnkck. —Two varieties of this spasm^oceur, the tonic 
and the clonic, which may alternate in the same ease; or, as is most common, 
they are separate and remain so from the outset. The disease,is most frequent, 
in adults and, according to (lowers, more common in females. In America 
it is certainly more frequent in males. Of the 8 or JO cases which came 
under my observation in Montreal and Philadelphia, all were males. In 
females it may be an hysterical manifestation. There may be a marked neu¬ 
rotic family history, but it is usually impossible to li\ upon any definite etio¬ 
logical factor. Some cases have followed cold; others a blow. Brissuud lias 
described what he calls mental torticollis. It is usually met with in neuras¬ 
thenic patients and in elderly persons, uml consists of a clonic sfuisin of the 
rotators of the head. 

The symptoms are well defined. In the tonic form the contracted sterno¬ 
mastoid draws the occiput toward the shoulder of the affected side; the chin 
is raised, and the face rotated to the other shoulder. The sterno-mastoid may 
be affected alone or in association .with the trapezius. When the latter is 
implicated the head is depressed still more toward the same side. In long¬ 
standing cases these muscles arc prominent and very rigid. I here may he 
some curvature of the spine, the convexity of which is toward the sound side. 
The cases in which the spasm is clonic arc much more distressing mid serious. 
The spasm is rarely limited to a single muscle. The sterno-mastoid is almost 
always involved and rotates the head so as to approximate the mastoid proc¬ 
ess to the inner end of the clavicle, turning the face to the opposite side and 
raising the chin. When with this the trapezius is affected, the depression of 
the head toward the same side is more marked. The head is drawn somewhat 
backward; the shoulder, too, is raised by its action. According to (lowers, the 
splcnius is associated with the sterno-mastoid about half as frequently as the 
trapezius. Its action is to incline the head and rotate tt slight y toward 
the same side. Other muscles may be involved, such as he scalenus and 
plat™ myoides; and in rare cases the head may he rotated by the deep cervi¬ 
cal muscles, the rectus and obliques. There arc cases in which the spasm » 
bilateral, causing a backward movement—the retro-collie spasm I his may 
he either tonic or clonic, and in extreme cases the face is horizontal and looks 

1 These clonic contractions may come on without warning, or lie preceded 
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for a time by irregular pains or stiffness of the neck. The jerking movements 
recur'every few moments, and it is impossible to keep the head still for more 
thap a minute or two. In time the muscles undergo hypertrophy and may be 
distinctly larger on one side than the other. In some cases the pain is consid¬ 
erable; in others there is simply a feeling of fatigue. The spasms cease dur¬ 
ing sleep. Emoti on, excitement, and fatigue increase them. The spasm may 
extend from the muscles of the neck and involve those of the face or of the 
.armB. 

The disease varies much in its course. Oases occasionally get well, but 
the great majority of them persist, and, even if temporarily relieved, the 
disease frequently recurs. The affection is usually regarded as a functional 
neurosis, but it is possibly due to disturbance of the cortical centres presiding 
over the muscles. . 

Treatment .—Temporary relief is sometimes obtained; a permanent euro 
is exceptional. .Various drugs have been used, but rarely with benefit. Occa¬ 
sionally, large doses of brom ide will lessen the intensity of the spasm. Mor¬ 
phia, subcutaneously, has been successful in some reported cases, but there 
is the great danger of establishing the morphia habit. Jdajyanism may be 
tried. Counter-irritation is probably useless. Fixation of the head mechan¬ 
ically can rarely be borne by the patient. These obstinate eases fall ultimately 
into the hands of the surgeon, and the operations of stretching, division, and 
excision of the accessory nerve and division of the muscles have been tried. 
Temporary relief may follow, but, as a rule, the condition returns. Risien 
Russell thinks that resection of (lie posterior branches of the upper cervical 
nerves is dost lively to give relief, and this has been done by Keen and 
other£ 

•(c) The nodding spasm of children may here be mentioned as involving 
chiefly the muscles innervated by the accessory nerve. It may be a simple trick, 
a form of habit spasm, or a phenomenon of epilepsy (E. nutans), in which 
case it is associated with transient loss «f consciousness. A similar nodding 
spasm may occur in older children. In women it sometimes occurs aB an hys¬ 
terical manifestation, commonly as part of the so-called salaam convulsion. 

Hypoglossal Nerve. 

This i s the motor nerve of the tongue and for most of thejnuscles attached 
to the hyoid bone. Its cortical centre is probably TheTower part of the ante¬ 
rior central gyrus. 

Paralysis. — (1) CnimriAj ,, Lesion.— The tongue is often involved in hemi¬ 
plegia, and the paralysis may result from a lesion of the cortex itself, or of 
the fibres as they pass to the medulla. It does not occur alone and is consid¬ 
ered with hemiplegia. There is this difference, however, between the cortical 
and other forms, that the muscles on both sides of the tongue may be more or 
«■ less affected but do not waste, nor are their electrical reactions disturbed. • 

(2) NncLg^R and. uleha-nuolear lesions of the hypoglossal result from 
slow progressive degeneration, as in bulbar paralysis or in locomotor ataxia: 
occasionally there is acute softening from obstruction of the vessels. The 
nuclei of both nerves are usually affected together, but may be attacked sepa¬ 
rately. Tmjjna and lead jjoisqning have also' been assigned as causes. The 
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dbres tiuiy be damaged by a tumor, ami al the base by meinng ilis; or tin' nerve 
is sometime involved in the condylar foramen by disease of the skull, ft may 
be involved in its course in a sear, ns in Hirkelt's ease, or compressed bv a 
tumor in the parotid region. As a result, jhero is loss of function in the 
nerve fibjes and the tongue undergoes atrophy on the nltccted side. It is 
protruded toward tlic paralyzed siile and may show librillarv twitching. 

The symptoms of involvement of one hypoglossal, either at fls centre or in. 
its course, are those of unilateral paralysis and atrophy of the tongue. When, 
protruded, it is pushed toward the iiflechxl side, and there are fibrillary twiteh- 
ings. The atrophy is usually marked and the mueous membrane on the affected 
side is thrown into folds. Articulation is not. much impaired in (lie unilateral 
affection. There is a remarkable triad of symptoms, to which lliigldings 
Jackson first called attention—i(unilateral hemi-utropliy of (be tongue, loss of 
power in the palate muscle, with paralysis of the larynx on the same side. 
When the disease is bilateral, the tongue lies,almost motionjess in the floor 
of the mouth; it is atrophied, and can not he protruded. Kpueeli mid mnsti- 
oatioa arc extremely dillicnlt and deglutition may he impair«|. If the seat of 
the disease is above the nuclei, there may be little or no wasting. The condi¬ 
tion is seen in progressive bulbar paralysis and occasionally in progressive mus¬ 
cular atrophy. » , 

Th&duigno.vs is readily made and the situation of the lesion can usually 
be determined, since when supra-nuclcar there is associated hemiplegia mid 
no wasting of the muscles of the tongue. Nuclear disease is only occasionally 
unilateral; most commonly bilateral and part of a bulbar paralysis. II should 
be borne in mind that the fibres of the hypoglossal may be ipvolved within the 
medulla after leaving their nuclei. In such a case there may he paralysis of 
the tongue on one side and paralysis of the limits on the opposite side, and the 
tongue, when protruded, is pushed toward the sound side. 

Spurn. —This rare affection may be unilateral or bilateral. It is most fre¬ 
quently a part of some other convulsive disorder, such as epilepsy, chorea, or 
spasm of theiacial muscles. In some cases of si uttering, spasm of the longue 
precedes the explosive utterance of the words. It may occur in hysteria, and 
is saidTolbUow reflex irritation in the fifth nerve. The most remarkable, eases 
are those of paroxysmal clonic spasm, in which the tongue is rapidly thrust in 
and out, as many us forty or fifty times a minute. Jn the ease reported by 
Gowers the attacks occurred during sleep and continued for a year and a half. 
The spasm is usually bilateral. Wendt has reported a case in which it was 
unilateral. The prognosis is usually good. 


XV. DISEASES OF THE SPINAL NERVES. 

CunvrcAi, Plexus. 

(1) Oooipito-cervical Neuralgia.— This involves the nerve territory sup¬ 
plied by the occipitalis major and minor, and the auricular.* magnus nerves. 
The pains are chiefly in the back of the head and neck and in the ear. The 
condition mavJfollow cold and is sometimes associated with stiffness of the 
neelr or WiiSkT TTnless connected with it there exists disease of the bones 
or unless it is due to pressure of tumors, the outlook is usually good. There 
67 
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arc tender points midway between tbc mastoid process and the spine and just 
above Che parietal eminence, and between the stemo-mastoid and tljja trapezius. 
The affection may be due to direct pressure in carrying heavy weights., 

(2) Pressure of Cervical Bjbs. —It is remarkable how common is this 
anomaly, and the X-rays have shown that a series of cases of (a) wasting 
of one arm, particularly of the small muscles of the hands, occurring some- 
.imes in families, (6) neuralgic and panesthelie conditions,, and (c) local 
ipasms of the muscles of the hand, are due to the pressure of a cervical rib on 
;he nerves. The diagnosis is readily made and prompt relief follows removal 
3f the rib. 

(3) Affections of the Phrenio Nerve. —Paralysis may follow a lesion in 
the anterior horns at the level of the third and fourth cervical nerves, or may 
be due to compression of the nerve by tumors or aneurism. More rarely 
paralysis results from neuritis, diphtheritic or saturnine. 

When the diaphragm is paralyzed respiration is carried on by the intercos¬ 
tal and accessory muscles. When the patient is quiet and at rest little may be 
noticed, but the abdomen retracts in inspiration and is forced out in expiration. 
On exertion or even on attempting to move there may be dyspnoea. If the 
paralysis sets in*8uddenly there may be dyspnoea and lividity, which is usually 
temporary (W,. Pasteur). Interaurrent attacks of bronchitis seriously aggra¬ 
vate the condition. Difficulty in coughing, owing to the impossibility or 
drawing a full breath, adds greatly to the danger of this complication. 

When the phrenic nerve is paralyzed on one side the paralysis may be 
scarcely noticeable, but Careful inspection shows that the descent of the dia- 
plirugm is much less on the affected side. 

The diagnosis of paralysis is not always easy, particularly in women, who 
habitually use this muscle less than men, and in whom the diaphragmatic 
breathing is less conspicuous. Immobility of the diaphragm is not uncommon, 
particularly tin diaphragmatic pleurisy, in large effusions, and in extensive 
emphysema. The muscle itself may be Regenerated and its power impaired. 

Owing to the lessened action of the diaphragm, there is a tendency to 
accumulation of blood at the bases of the lungs, and there may be impaired 
resonance and signs of oedema. As a rule, however, the paralysis is not con¬ 
fined to this muscle, but is part of a general neuritis or an anterior polio¬ 
myelitis, and there are other symptoms of value in determining its presence. 
The outlook is usually serious. Pasteur states that of 15 cases following diph¬ 
theria, only 8 recovered. The treatment is that of the neuritis or polio-myelitis. 

Hiccough. —Here may, perhaps, best be considered this remarkable syrop- 
■ tom, caused by intermittent, Budden contraction of the diaphragm. The mech¬ 
anism, however, is complex, and while the afferent impressions to the respira- 
toiy centre may be peripheral or central, the efferent are distributed through the 
phrenic nerve to the diaphragm, causing the intermittent spasm, and through 
the laryngeal branches of the vagus to the glottis, causing sudden closure as 
«the air is rapidly inspired. W. Langford Symes groups the cases into: , 

(а) Inflammatory, seen particularly in affections of the abdominal vis¬ 
cera, gastritis, peritonitis, hernia, internal strangulation, appendicitis, suppu¬ 
rative pancreatitis, and in the severe forms of typhoid fevgr. 

(б) Ikbitativk, as in the direct stimulation of the diaphragm when ven 
hot substances are swallowed, in disease ol the oesophagus near the diaphragm. 
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taint, as* go ut, diubd.cs, or ulwmto ]Whi •'\ son "' itulional 

instancesof obstinate Imeouih i„ ‘^.r r W " * ,vorul 

nephritis. * ' 1 sof « , l' r «»uu.* interstitial 

JSJS^n m * hi€ ‘ ,, , fI, V |,ri " ,nr - v "■ 1,1 »"'vm,s system; 

hysteria, epilepsy, shock, or cerebral tumors. Of those cases Hi., hysterica 
are, perhups, the most obstinate. - nuU 

The. treatment is often very unsatisfactory Sometimes in tin .. 

forms a sudden roller irritation a,It check d/al once, Headers 
Symposium will remembe tha, the physician lirvxuuacLu* recommended m 
Austpphanes who had hiccough fii.m eating too much, cither/1« hold his 
hioath (which for trivial forms of hiccough ,» very satisfacb.n )[Tr lo ZrZ 
WithA little water; lull if it stilt continued. •• trcklu your nose with something 
and sneeze, and if yon sneeze once or (Mice even (lie imj-violent hiccough 
is sure to go the attack must tunc been of some severity. as it is staled 

subsequently that the hiccough lh)1 Jm | .^appear mild ..ad 

resorted to the sneezing. • ' 

/ Ico, a teaspoonful of salt and lemon-juice, or salt and vinegar, or a tea¬ 
spoonful of raw spirits may be tried. When the hi.cough is due to gastric 
irritation, lavage is sometimes promptly cuialne. I saw a case of a week's 1 
duration cured by a hypodermic injection of gr. ( of apomorplim. In obsti- 1 ' 
nate cases (lie various antispasmodics lane been used in*succession., I’ilo-r. 
carpine has been reeommended. The ether spray on the epigastrium niav lie 
promptly curative. Hypodermics of morphia, iiilialalions of chloroform, (lie 
use of nitrile of amyl and of nitroglycerin, tune been benelicial in some cases. 
Galvanism over the phrenic nerve, or pressure on the nerves, applied Mwcdi : 
the heads of (lie slerno-cleido-mastrild muscles may lie used. Strong traction 
upon the tongue may give immediate relief. 


Hr win u. I’i.iai s 

(1) Combined Paralysis.—The plexus nun he involved in (lie supracla¬ 
vicular region by compression of I lie nerve trunks as they leave the spine, or by 
tumors and other morbid processes in the on k Heli mH Im rbiviele lesions are 
more common and result from injurii . following si wIoluUmii or fruelure. some¬ 
times; from ^neuritis. A oomoat rib may bad to a pressure paraly-is of 
the lower cord of the plexus. A not infrequent form of injury in this re¬ 
gion follows-falls or blows on tho nock, which by lateral Ilex ion of the 
bead and depression of the shoulder seriously stretch the plexus. The en¬ 
tire plexus may be ruptured and the arm lie totally pnrulv/cd. The rupture 
may occur anywhere between the vertebra' and the clavicle, anil involve 
“H the cords of the plexus, or only the upper ones. The so-called "obstet¬ 
rical palay,” duo to drawing apart of the head and I lie shoulder during 
delivery, is an instance of this sort of injury. In these cases, however, the 
rupture of the plexus is usually only a partial one, involving its upper cord 
alone, so that the deltoid, .biceps, supra- and infra-spinati, brjichialis anticus, 
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and'Supinator longus muscles may alone be affected. When the entirg plexus 
h as be en raptured a complete motor., and sensory paralysis of themrm is pro¬ 
duced. • The roots may even he tom away from the spinal cord. Theqaupfl will 
then be contracted on the side of the injury, and the arm hang from the body 
like a flail. Another common cause of lesion of the brachial plexus fi luxation ' 
of the head of the humerus, particularly the subcoracoid form. 

A primary neuritis of the brachial plexus is rare. More commonly the 
•process is an ascending neuritis from a lesion of a peripheral branch, involving 
first the radial or ulnar nerves, and spreading upward to the plexus, producing 
gradually complete loss of power in the arm. 

(2) lesions of Individual Serves of the Plexus. —(a) Long Thoracic 
Nerve.— S err at us paralysis follows injury to this nerve in the neck, usu¬ 
ally by direct pressure in carrying loads, and i* very common in soldiers. 

It may be due to a neuritis following an acute infection or exposure. Isolated 
serratus paralysis is rare. It "usually occurs in connection with paralysis of 
other muscles of the shoulder girdle, as in the myopathies and in progressive 
muscular atrophy! Concomitant trapezius paralysis is the most frequent. In 
the isolated paralysis there is little or no deformity with the hands hanging 
by the sides. There is slight abnormal obliquity of the posterior border of the 
scapula and prominence of the inferior angle, but when, as so commonly hap¬ 
pens, the middle part of the trapezius is also paralyzed, the deformity is 
marked. The shoulder is at a lower level, the inferior angle of the scapula 
is displaced inward and upward, and the superior angle projects upward. 
When the a.rms are held out in front at right angles to the body the scapula 
becomes winged and stands out prominently. The arm can not, as a rule, 
be raised above the horizontal. The outlook of the cases due to injury or to 
neuritis is good. 

(6) ClBDUiufLEX Nerve. —This supplies tho deltoid and the teres minor. 
The nerve is apt to be involved in injuries, in dislocations, bruising by a 
crutch, or sometimes by extension of inflammation from the joint. Occasion¬ 
ally the paralysis arises from a pressure neuritis during an illness. As a con¬ 
sequence of loss of power in the deltoid, the arm can not be raised. The wast¬ 
ing is usually marked and changes the shape of the shoulder. Sensation may 
also be impaired in the skin over the muscle. The joint may be relaxed and 
there may be a distinct space between the head of the humerus and the 
acromion. 

(c) Unacuxo-BpiiUL Pa ral ysis : Radial Paralysis. —This is one of the 
most common of peripheral palsies, and results from the exposed position <>[ 
the musculo-spiral nerve. It is often bruised in the use of tho crutch, hv 
injuries of the arm, blows, or fractures. It is frequently injured when a 
person fall* asleep with the arm over the back of a chair, or by pressure of 
the body upon the arm when a person is sleeping on a bench or on the ground. 

It may be paralyzed by sudden violent contraction of the triceps. It is sonn- 
* times involved in a neuritis from cold, but this is uncommon in comparison 
with other causes. The paralysis of lead poisoning is the result of involve¬ 
ment of certain branches of this nerve. 

A lesion when high up involves the triceps, the brachialis anticus, and the 
supinator longus, as well as the extensors of the wrist and fingers. Natural!', 
m Ineinna Inst ahmro +Vio elhnw the nrm muscles and the Rimini) tor lontTUS arc 
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spared.. The most characteristic feature of the paralysis is the wrist-drop and 
the inability to extend the first phalanges of the lingers and thumb. In' the 
pressure palsies the supinators are usually involved and the movements of 
supination can not be accomplished. The sensations may 1 m; impaired, or there 
may be marked tingling, but the loss of sensation is rarely so pronounced as 
that of motion. 

The affectitm is readily recognized, but it is sometimes dillieiilt to say upon 
what it depends. The sleep and pressure palsies are. as a rule, unilateral um\ 
involve the supinator longus. The paralysis from lead is bilateral and the 
supinators are unaffected. Bilateral wrist-drop is a very common symptom 
in many forms of multiple neuritis, particularly the alcoholic; hut the mode 
of onset and the involvement of the legs and aims are features which make the 
diagnosis easy. The duration and course of the miisculo-spirnl paralyses are 
very variable. The pressure pukies may disappear in a few days. Recovery’ 
is the rule, even when the affection lasts for many weeks. Tin; electrical exam¬ 
ination is of importance in the prognosis, and the rules laid down under 
paralysis of the facial nerve hold good here. •. 

The treatment is that of neuritis. 

(d) Ulnae Nkkvk. —The motor branches supply the ulnar half of the deep 
flexor of the fingers, the muscles of the liltIfc linger, the mlerossei, the adduc¬ 
tor and the inner head of the short flexor of the thumb, and the ulnar flexor 
of the wrist. The sensory branches supply the ulnar side of the hand—two 
and a half fingers on the back, and one and a half fingers on the front. Pural- 
ysis may result from pressure, usually at the elbow-joint, although the nerve 
is here protected. Possibly the neuritis in the ulnar norvje in srtipe cases of 
acute illness may be due to this cause, dowers mentions the case of*u lady 
who twice had ulnar neuritis after confinement. Owing to paralysis of* tho 
ulnar flexor of the wrist, the hand moves toward the radial side; adduction 
of the thumb is impossible; the first phalanges cun not be flexed, und tho 
others can not be extended. In long-standing cases the first, phalanges are 
overextended and the others strongly flexed, producing the claw-hand; but this 
is not so marked as in the progressive muscular atrophy. 1 he loss of sensa¬ 
tion corresponds to the sensory distribution just mentioned. 

(e) Median Nkkve.— 1 This supplies tho flexors of the fingers except the 
ulnar half of the deep flexors, the abductor and the flexors of the thumb, the 
two radial lumbricales, the pronators, and the radial flexor of the wrist. The 
sensory fibres supply the radial side of the palm and the front of the thumb, 
the first two fingers and half the third finger, and the dorsal surfaces of tho 


same three fingers. . . 

This nerve is seldom involved alone. Paralysis results frojn injury and 
occasionally from neuritis. The signs are inability to pronale Jhe forearm 
beyond the mid-position. The wrist can be flexed only toward the ulnar side; 
the thumb can not be opposed to the tips of fingers. The second phalanges 
can not be flexed on the first; the distal phalanges of tho first and second 
fingers can not be flexed; but in the third and fourth 
be performed by the ulnar half of the flexor pro undus 1 he loai °* ^^1011 
is in the region corresponding to the sensory distribution ^dy mention«l. 
The wasting of the thumb muscles, which is usually marked m this paralysis, 
gives to it a characteristic^ appearance. 
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Lumbar and Sacral Plexuses. 

The lumbar plexus is sometimes invdlved iu-grosidths oi the lymph-gitads, 
in psoas abscess, and in disease <jf the bones of the vertebra). Of its branches 
the obturator nerve is occasionally injured during parturition. When para¬ 
lyzed the power is lost over the adductors of the thigh and one leg can not 
life crossed over the other. Outward rotation is also disturbed! The anterior 
crural nerve is sometimes involved in wounds or in dislocation of the”hip-joint, 
less commonly during parturition, and sometimes by disease of the bones and 
in psoas abscess. The special symptoms of affection of this nerve are paralysis 
of the extensors of the knee Vith wasting of the muscles, anesthesia of the 
antero-lateral parts of the thigh and of the’inner side of the leg to the big 
toe. This nerve is sometimes involved early in growths about the spine, and 
there may be pain in its area of distribution. Loss of the power of abducting 
the thigh results from paralysis of the gluteal nerve, which is distributed to 
the gluteus medius and minimus muscles. 

External Cutaneous Nerve .—A peculiar form of sensory disturbance, con¬ 
fined to the territory of this nerve, was first described by Bernhardt in 1895, 
and a few months later by Roth, who gave it the name of meralgia paraesthet¬ 
ica. The disease is probably due fo a neuritis which seems to originate in that 
part of the nerve where it passes under Poupart’s ligament, just internal to 
the anterior superior iliac spine. The nerve is usually tender on pressure at 
this point. The disease is more common in men. Musser and Sailer in 1900 
collected 99 cases, of which 75 were in men. A large number of the cases are 
attributable to direct traumatism or to simple pressure on the nerve by the 
aponeurotic canal through which it passes. Pregnancy is among the more 
conimon causes in women. The sensory disturbances consist of various forms 
of parffisthesia located over the outer side, of the thigh, oftentimes with some 
actual diminution in the acuity of sense perception. The symptoms in varying 
intensity may persist for years, and the discomfort in some cases be so great, 
and so much exaggerated even by the mere touch of the clothing, that patients 
may be greatly incapacitated thereby. Excision of the nerve as it passes under 
Poupart’s ligament has given good results. 

The sacral plexus is frequently involved in tumors and inflammations 
within the pelvis and may be injured during parturition. Neuritis is com¬ 
mon, usually an extension from the sciatic nerve. 

Of the branches, the sciatic nerve, when injured at or near the notch, eauset 
paralysis of the flexors of the legs and the muscles below the knee, but injur) 
below the middle of the thigh involves only the latter muscles. There is aW 
anaesthesia of the outer half of the leg, the sole, and the greater portion ol 
the dorsum of the foot. Wasting of the muscles frequently follows, and then 
may be trophic disturbances. In paralysis of one sciatic the leg is fixed at 
the knee by the action of the quadriceps extensor and the patient is able tc 
'walk. 

Paralysis of the small sciatic nerve is rarely seen. The gluteus maximu 
is involved and there may be difficulty in rising from a seat. There is a str'q 
of anaesthesia along the back of the middle third of the thigh. 

External Popliteal Nerve .—Paralysis involves the perontei, the long ex 
tensor of the toes, tibialis anticus, and the extensor brevis digitorum. Tb 
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%nkle can.not be lie.Mil, resulting in a condition known as foot-drop, and as 
the toes caAnot be raised the whole leg must lie lifted, producing the charac¬ 
teristic steppage gait seen in so many*forms of peripheral neuritis. In long¬ 
standing cases the foot is permanently extended and there is wasting of'tho 
anterior tibial and peroneal muscles. The loss of sensation is hi the outer 
half of the front, of the leg and on the dorsum of (lie foot. 

Internal Popliteal Nerre .— When paralwcd, plantar Ilex ion itf the foot and 
flexion of the toes are impossible. The foot can not be adducted, nor can the 
patient rise on tiptoe. In long-standing eases talipes calcaneus follows and 
the toes assume a elaw-like position from secondary contracture, due to o\er- 
extension of the proximal and flexion of the second and third phalanges. 


Sciatica. 

This is, as a rule, a neuritis cither oT the .sciatic nerve or of its cords of 
origin. It may in some instances he a functional neurosis or neuralgia. 

It occurs most commonly m adult males. A history of jiieumal ism or of 
ggjit is present in many cases. Exposure to cold, particularly after heavy 
muscular exertion, or a severe welting are not uncommon causes. Within the 
pelvis the nerves may he com pressed by bii'ge ovarian or uteryie tumors, by 
lymphadcnomala, by the fielal head during labor; occasionally lesions of the 
hipsjoint induce a secondary sciatica. More commonly, however, the condition 
is due-to-chrome arthritis of the spinal column. The condition of the nerve 
has been examined in a few cases, and it lias til leu Ink'll seen in the operation 
of stretching. It is, as a rule, swullen, reddened, and in a imidilfoii of inter¬ 
stitial neuritis. The affection may he most intense at tho sciatic notch or in 
the nerve about the middle of the thigh. (i • 

Of the symptoms, pain is the most constant and troublesome. I lie onset 
may bo severe, with slight pyrexia, hut, as a rule, it is gradual, and for a time 
there is only slight pain in the back,of the thigh, particularly m certain posi¬ 
tions or after exertion. Soon the pain becomes more mleiise, and instead of 
being limited to the upper portion of the nerve, extends down the thigh, reach¬ 
ing the foot and radiating over (he entire distribution of the nerve, the 
patient can often point out the most sensitive spots, usually at the notch.or 
in the middle of the thigh; and on pressure these are exquisitely painful, ihe 
pain is described as gnawing or burning, and is. Usually constant, hut ill some 
instances is paroxysmal, and often worse at night. Op walking d may he very, 
great; the knee is bent and the lialient treads on the toes, so as o relieve the 
tension on the nerve, in protracted eases (here , nay be mu el, wasting of 
the muscles, hut the reaction of degeneration can seldom be obtained. In these 
chronic cases cramp may occur ami fibrillar contractions. Herpes may develop, 
but this is unusual. In rare instances the neunl.s ascends and involves tho 

8P /mvTduration and course arc extremely variable. As a rule it is an oh, 
stiaatedbtik lasting for months, or even, with slight remissions, for years. 

uncommon, and the disease mav he relieved ,n one nerve only 
to appear in the other. In the severer forms the patient is bedridden, and 
such*cases prove among tho most distressing and trying winch the physician 

is called upon to treat. 
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In the diagnosis it is important, in the first place, to determine whether^ 
the disease is primary, or secondary to'some affection of the pebdk or of the 
spinal pord. A careful rectal-examinatiah should be made, and, in women, 
pelvic tumor should be excluded Lug ibago m ay be confounded with it. ^Af¬ 
fections of the hip-joint, are easily distinguished by the absence of tenderness 
in the course of the nerve and the sonse-of-paw-oa-raovement of the hip-joint 
or on pressure in the region of the trochanter. ZThere arc instances ofjsacxo- 
jliamdlacase in which the patient complains of pain in the upper parrof the 
thigh, which may sometimes radiate; but careful examination will readily 
distinguish between the affections.Pressurejjn thc nerve trunks of the cauda 
equina, as a rule, causes bilateral pain and disturbances of sensation, and, as 
double sciatica is rare, these circumstances always suggest lesion of the nerve 
roots. ^Between the..severe lightning pains of tabea^ad sciatica the differences 
* ar e usually .well defined. * 

Treatment.— The spinal column should be carefully and systematically ex¬ 
amined, for numerous cases have been relieved by orthopedic. procedures. The 
pelvic organs should also bo investigated. Constitutional conditions, such as 
rheumatism and gout, should receive appropriate treatment. In a few cases 
with pronounced rheumatic history, which come on acutely with fever, the 
i.salicylatea.seem to do good. Inf other instances they are quite useless. If 
there is ajsuspicioa of syphilis, the iodide of potassium should be employed, 
and ir&ganty cases salines. 

-ilesl in bed with fixation of the limb by means of a long splint is a most 
valuable method of treatment in many cases, one upon which Weir Mitchell 
has specially insisted. I have known it to relieve, and in some instances to 
cure, dbstinate and protracted cases which had resisted all other treatment. 
^-Hydrotherapy is sometimes satisfactory, particularly the warm baths or the 
mud baths. Many cases are relieved by a prolonged residence at one of the 
thermal springs. 

< Antipyrin, antifebrin, and quinine arewf doubtful benefit. 

-| I peal applications are more beneficial. The hot-iron or the thermo-eautery 
or blisters-relieve the pain temporarily. Deep injections into the .nerves give 
great relief and may be necessary for the pain. It is best to use.cocaine at 
first, in doses of from an eighth to a quarter of a grain. If the pain is un¬ 
bearable'morphia may be used, but it is a dangerous remedy in sciatica and 
should be withheld as long as possible. The disease is so protracted, so liable 
to relapse, and the patient’s morale so undermined by the constant worry and 
the sleepless nights, that the danger of contracting the morphia habit is very 
great. On no consideration should the patient be permitted to use the hypo¬ 
dermic needle himself. It is remarkable how promptly, in some cases, the 
at rti n fiii r wi «w .afa the nerve will relieve the pain; Acupuncture 
may.also be tried; the needles should be thrust deeply into the most painful 
spot for a distance of about 2 inches, and left for from fifteen to twenty 
minutes. The injection of chloroform into the nerve has also been reerfta- 
mended. 

Electricity-is an uncertain remedy. Sometimes it gives prompt relief; in 
other cases it may be used for weeks without the slightest benefit. It is most 
serviceable in the chronic cases in which there is wasting of the legs, and 
should be combined with massage. The galvanic current should bo used; a 
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lkt electrode should be placed over the viatic notch, and a smaller one used 
along the fcurse of the nerve and its branches, la. very, obstinate cases'nerve- 
stretching may be employed. It Ms sometimes successful* but in other in- 
stances the condition recurs and is as bad a* ever. 


G. general and functional diseases. 

L ACUTE DELIRIUM (QglTs Mania). 

Definition. —Acute delirium which runs a njpidlv fatal course, with alight 
fever, and in which post mortem no lesions are found sullieicnt to account for 
the disease. 

Eti o l ogical factors are emotional strata, menial shock and djstrcss, physical" 
pain, toxaeqyia or infection. It may occur during convalescence from fevers. 
It is a rare disease, and almost all authors arc agreed that, with few exceptions, 
it ia peculiar to women. Cases are reported by many old writers under the 
term brain fever or phrenitis. Hell, at. the lime Superintendent of the Merman 
Asylum, described it * accurately under the designation, “ it form of disease 
resembling some advanced stages of mania apd fever.” 

The disease may set in abruptly or he preceded by a jieriod'of irritability, 
restlessness, and insomnia. The mental symptoms develop with rapidity and 
may quickly reach a grade of the most intense frenzy. There are the wildest 
hallucinations and outbreaks of great violence. The patient talks incessantly, 
but incoherently and unintelligibly. No sleep is obtained, mid id last, worn 
out with the intensity of the muscular movements, the putittat beeoihcsaitterly 
prostrated and assumes the sitting or recumbent jiosture. There may sojne- 
times be definite salaam movements, and in a case which 1 saw at Westphal’Bj 
clinic the patient incessantly made motions as if working a pump handle. After 
a period of intense bodily excitement, lasting for from twenty-four to thirty- 
six hours or longer, the patient ean*bo examined, and presents the conditions 
which Bell deserilied as typlio-mania. The temperature ranges from 102° to 
104°, or oven higher. The tongue is dry, the pulse rapid and feeble; some¬ 
times there are seen on the skin hull® and pustules, and frequently sores from 
abrasion and self-inflicted injuries. Toward the dose or, according to Spitzka, 
even during the development of the disease there may lie lucid intervals. There 
may be peteehimon the skin, and often there is marked congestion of the face 
and extremities. The duration of the disease is variable. Very acute cases 
may terminate within a week; others persist for two or even three weeks. The 
course of the disease is almost uniformly fatal. The anatomical condition is 
practically negative, or at any Tate presents nothing distinctive. There is great 
venous engorgement of the vessels of the meninges and of the gray cortex. 
In two cases in which I made a careful microscopical examination of the gray 
matter there were perivascular exudation and leucocytes in the lymph sheaths, 
an<T perigangliar spaces. In the inspection of fatal cases of acute del mum 
careful examination should he made of the lungs and ileum. It should be 
borne in minebihat in a majority of the cases dying in tins manner, there is 
engorgement of the bases of the lungs or eve n deglutition pneumonia. 

* American Journal of Insanity, 1849, 
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The nature of the disease is quite unknown. Some of the cases suggest/ 
acute‘infection. Spitzka thinks that it is due to an autochthonous nerve 
poison. • 

Diagnosis. —There arc several diseases which may present identical symp¬ 
toms. As Bell remarks in his paper, the first glance in many cases suggests 
typhoid^ fever, particularly when the patient is seen after the violence of the 
mania has subsided. He gives two instances of this which* were admitted 
from a general hospital. Enlargement of the spleen, the occurrence of spots, 
and the history give clews for the separation of the cases; but there arc in¬ 
stances in which it is at first impossible to decide. Moreover, typhoid fever 
may set in with the most intense delirium. The existence of fever is the most 
deceptive symptom, and its combination with delirium and dry tongue so com¬ 
monly means typhoid fever that it is very difficult.^ avoid error. 

Acute pneumonia may come on with violent maniacal delirium and the 
pulmonary symptoms may be entirely masked. 

Occasionally acute uraemia sets in suddenly with intense mania, and finally 
subsides into a fatal coma. The condition of the urine and the absence of 
fever would be important diagnostic features. 

The character of the delirium is quite different from that of mania a potu. 
It may be extremely difficult to differentiate acute delirium from certain cases 
of cortical meningitis occurring in connection with pneumonia, ulcerative 
endocarditis or tuberculosis, or due to extension from disease of the ear. This 
sets in more frequently with a chill, and there may be convulsions. 

Treatment. —Even though bodily prostration is apt to come on early and 
be profound, in tip; case of a robust man free venesection might be tried. 1 
I havd been criticised for this advice, but repeat it. It is not at all improb¬ 
able that some of the many cases of mania in which Benjamin Rush let blood 
'with such benefit belonged to this class of affections. Considering its remark¬ 
able calming influence in febrile delirium, the cold bath or the cold pack should 
be employed. Morphia and chloroform onay be administered and hyosune 
and the bromides may be tried. Krafft-Ebing states that Solivetti has obtained 
good results by the use of ergotin. Unfortunately, as asylum reports show, the 
disease is almost uniformly fatal. 


EL PARALYSIS AGITANB. 

(Parkinson’s Disease; Shaking Palsy.) 

Definition. —A chronic affection of the nervous system, characterized by 
muscular weakness, tremors, and rigidity. 

Etiology. —Men are more frequently affected than women. It rarely 
occurs under forty, but instances have been reported in which the disease began 
about the twentieth year. It is by no means an uncommon affection. Direct 
•heredity is rare, but the patients often belong to families in which there •an¬ 
other nervous affections. Among exciting causes may be mentioned exposure 
to cold and wet, and business worries and anxieties. In some instances the 
disease has followed directly upon severe mental shock or trauma. Cases have 
been described after the specific fevers. Malaria is believed by some to be an 
important factor, but of this there is no satisfactory evidence. 
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Morbid Anatomy. —No constant lesions have boon found. The similarity 
between certain of the features of Parkinson's disease; and (host; of ohl ago 
suggest that the affection may depend upon a premature senility of certain 
regions of the brain. Our organs do not age uniformly, but in some, owing to 
hereditary disposition, the process may he more rapid than in others. “ Park¬ 
inson’s disease has no characteristic lesions, hut on the other hand it is not a 
neurosis. It ln!s for an anatomical basis the lesions of cerebro-spinnl senility* 
which only differ from those of true senility in their early onset and greater, 
intensity” (l)ubief). The important changes are doubtless in the cerebral 
cortex. 

Symptoms. —The disease begins gradually, usually in one or other hand, 
and the tremor may be either constant or intermittent. With this may la; asso¬ 
ciated weakness or still'ne^. At first these symptoms limy he present, only 
after exertion. Although the onset is slow and gradual in nearly all eases,"' 
there are instances in which it sets in abruptly after fright or,trauma. When 
well established the disease is very characteristic, and the diagnosis can lie made 
at a glance. The. four prominent symptoms are tremor, weakness, rigidity, 
and the attitude. 

Tbbmob. —This may ho in the four extremities or confined to hands or 
feet; the head is not so commonly affected. •The tremor is usually marked in 
the hands, and the thumb and forefinger display the motion made in the act 
of rolling a pill. At the wrist there are movements of pronatmn and supina¬ 
tion, and, though less marked, of flexion and extension. The upper-arm mus¬ 
cles are rarely involved. In the legs the movement is most evident at the 
ankle-joint, and less in the toes than in the fingers. Shutting of'tjie head is 
less frequent, hut does occur, and is usually vertical, not rotatory. Lite rate 
of oscillation is about five per second. Any emotion exaggerates the inovcnifut. 
The attempt ul a voluntary movement may check the tremor (tin; patient may 
be able to thread a needle), but it returns with increased intensity. The 
tremors cease, as a rule, during sleep, but. persist when the muscles are not 
in use. The- writing of Uie patient is tremulous and zigzag. 

Weakness. —Loss of power is present in all cases, and may occur even be¬ 
fore the tremor, but is not very sinking, as tested by the dynamometer until 
the late stages. The weakness is greatest where the tremor is most developed 
The movements, too, are remarkably slow. There is rarely complete loss of 


rower 

Bigidity may early be expressed in a slowness and stiffness in the volun¬ 
tary movements, which are performed with some effort and d.flieu ty, and all 
the actions of the patient are deliberate. Tins rigidity is m all the muscles, 
and leads ultimately to the characteristic attitude. 

Attitude and Gait. —The head is bent forward the back is bow«1 and 
the arms are held away from the body and are somewhat flexed at the t»w- 
joints. The face is expressionless, and the movements of the 1. . are 
slow. The "eyebrows are elevated, and the whole expression is immobile oi> 
mask-like the so-called Barkinsou^jnask. The voice, as pointed out bv Bu - 

SS Jfct ESS-** "t *- ■‘Sfi 

a sentence; then the words are uttered with rap 1 ty, . h 0 f 

SkSfitf? hL 5L? 
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hand is at rest; in the late stages they can not be extended. Occasional^ 
there*is overextension of the terminal phalanges. The hand is usually turned 
toward the ulnar side and the attitude somewhat resembles that of advanced 
cases of rheumatoid arthritis. In the late stages there are contractures at the 
elbows, knees, and ankles. The movements of the patient are characterized 
by great deliberation. He rises from the chair slowly in the stooping atti¬ 
tude, with thfe head projecting forward. In attempting to*walk the step-; 
are short and hurried, and, as Trousseau remarks, he appears to be running 
after his centre of gravity. This is termed festination or propulsion, in con¬ 
tradistinction to. a peculiar gait observed when the patient is pulled backward, 
when he makes a number of steps and would fall over if not prevented—retro- 
pulsion. 

Tfhe reflexes arc normal in most eases, but in a few they are exaggerated. 

. Of sensory disturbances Charcot has noted abnormal alterations in the 
temperature sense. The patient may complain of subjective sensations of heat,_ 
either general or local—a phenomenon which may be present on one side only 
and associated with an actual increase of the surface temperature, as much 
as 6° F. (Gowers). In other instances, patients complain of cold. Localized 
sweating may be* present. The skin, especially of the forehead, may be thick¬ 
ened. The mental condition rarely shows any change. 

Variations in the Symptoms. —The tremor may be absent, but the rigid¬ 
ity, weakness, and attitude are sufficient to make the diagnosis. The disease 
may be hemiplegic in character, involving only one side or even one limb. 
Usually these arc but stages of the disease. 

Diagnosis.—In t well-developed eases the disease is recognized at a glance. 
The attitude, gait, stiffness, and mask-like expregsi^n arc points of as much 
importance as the oscillations, and usually serve to separate the cases from 
s enile and other forms of tremor. 7 Disseminated sclerosis develops earlier, and 
is characterized by the nystagrftus, and the scanning speech, and does not pre¬ 
sent the attitude so constant in paralysis, agitans. Yet Schultze and Sachs 
have reported cases in which the signs of multiple sclerosis have been asso¬ 
ciated with those of paralysis. The hemiplegic- form- mighif be -confounded 
■ with pr>»( -hemiplegic tremor, but the history, the mode of onset, and the greatly 
increased reflexes would be sufficient to distinguish the two. T he Parkins onian 
face is of great importance in the diagnosis of thejatacure and anomalous 
forms. j*p- 

The disease is incurable. Periods of improvement may occur, but the tend¬ 
ency is for the affection to proceed progressively downward. It is a slow, 
degenerative process and the cases last for years. ’ 

Treatment. —There is no method which can be recommended as satisfac¬ 
tory in any respect. Aisanic, opium, and hyoscyamine may be tried, but the 
friends of the patient should be told frankly that the disease is incurable, 
and that nothing can be done except to attend to the physical comfort* of the 
patient. Regulated and systematized exercises should be carried out •. 

. Other Forms of Tremor. 

» 

(o) Simple Tremor. —This is occasionally found in persons in whom it is 
impossible to assign any cause. It may be transient or persist for an indefi- 
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*nite time. It is often extremely slight, and is aggravated by all causes which 
lower the ^tality. 

(&) Hereditary Tremor. —C. L. Dana has rejmrted remarkable eases of 
hereditary tremor. It occurred in all the members of one family, mid begin¬ 
ni ng in .iftfancy continued without producing any serious changes. 

(c) Senile Tremor. —With advancing age Ireinuloiisiiess dupng muscular 
movements is Atromcly common, but is rarely seen under seventy. It is 
always a fine tremor, which begins in tlie hands and often extends to the’ 
muscles of the neck, causing.slight movement of the head. 

(d) Toxic tremor is seen chiefly as an cITect of tobacco, alcohol, lead, or 

m ercur y: more rarely in arsenical or opium poiSoning. In elderly men who 
smoke much it may be entirely due to the tobacco. One of the commonest 
forms of this is the alcoholic tremor, which occurs only on movement and has 
considerable range. Lead tremor is considered under lead poisoning, of which 
i£ constitutes a very important symptom. * • 

(«) Hysterical tremor, which usually occurs under circumstances which 
make the diagnosis easy, will be considered in the section oif hysteria. 


TTT- ACUTE CBjOREA. 

(Sydenham’s Chorea; St. Vitus’s Dance.) 

Definition.— A disease chiefly alToctmg children, characterized by irregular, 
involuntary contraction ot the muscles, a variable amount of psychical dis¬ 
turbance, and a remarkable liability to acute endocarditis. 

Etiology.— tSnx.—Of 551 cases which I analyzed from.the Philadelphia 
Infirmary for Diseases of the Nervous System. 71 per cent were in females 
and 29 per cent in males. Of 808 Johns Hopkins Hospital cases, 71.2 I** 
cent were females (Thayer and Thomas). 

l_ Age.—T he disease is most common between the ages of live amt tlftecn. 
Of 522 cases, 380 occurred in tin# period; 81.5 per cent in Tlmyer and 
Thomas’ scries. It is rare among the negroes and native races of America. 
Only 25 of the Johns Hopkins Hospital cases were in negroes. 1 lie cases are 
most numerous when the mean relative humidity is excessive and the baro¬ 
metric pressure low (Lewis). . . „ 

i Rheumatism.—A causal relal ship between rheumatism and chorea ha 

been claimed by many •since II,e time of Bright. I he lvngl.sb and rem 
writers maintain the closeness of this connection: on the oilier band, <h rn 

authors, as a rule, rotfanl tins miniirtion >> n ' ) ,n<,,ns 4 .“ - . 

:,54 cases in 15 5 .MTi-o.it I how of rlioiinmtiHii m the famil). 

In 88 cases, 15.8 per cent, there was a history of articular swelling acute or 
subacute. In 33 cases there were pains, some ^ 

various parts, but not assoidated with join mu ie. , .p ; g 

with manifest articular trouble, the percentage is ra ' ... tt history 

mther remarkable that in our Baltimore senes tl.c percentage with a history 

of rheumatism was the same— 2Lb. ; n chorea 

n.d doSVffSTrfor, o, < J “"« rf L In «L in.tanc 

sets ig with or follows immediatel) upon the a , 
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it is impossible to decide whether the joint symptoms 01 * the movements have 1 
, appeared first. It is difficult to differentiate the cases of irregulai^pams with¬ 
out definite joint affection. It is probable that many of them arc rheutnatw, 
and yet I think it would be a mistake to regard as such all cases in children 
in which there are complaints of vague pains in the bones or muscles^-so-called 
growing pains. It should never be forgotten, however, that a. slight nrHrular 
swelli ng may be the sole manifestation of rheumatism in a child—-so slight, 
igdecd, that the disease may be entirely overlooked. 

t, Hkaht-ihkease.— Endocarditis is believed by some writers to be the- caiw: 
of the disease. The particles of fibrin and vegetations from the valves pass as 
emboli to the cerebral vessels. On this* view, which we shall discuss later, 
chorea is the result of an embolic process occurring in the course of a rheu- 
., matie endocarditis. « 


C - Infectious Disea8 ES.-^fScarlct fuver with arthritic manifestations may 
e a direct antecedent. Sturgfes states that a history of previous^vliuoping- 
onugh occurs more frequently in choreic than in other children, but I find 
no evidence of tiffs in the Infirmary records. With the exception o ffrhcu inat 10 
fever, there is no intimate relationship between chorea and the acute diseases 
incident to childhood. It may be noted in contrast to this that the so-called 
canine- chores! is a common sequel of distemper. Chorea has been known In 
develop in the course of aqQpmte pyaemia, and to folloajtgonorrhoea and^puer- 
peral fever. 

' , Anaemia is less often an antecedent than a sequence of chorea, and though 
cases develop in children who are amende and in poor health, this is by im 
meang the rule. Chorea may develop in chlorotic girls at puberty. 

■f Pbeonancy. —A choreic patient may become pregnant; more frequently 
the disease occurs during pregnancy; sometimes it develops post partnm. 
Buist, of Dundee (Trans. Edin. Obs. Soc., 1895), has tabulated carefully flit) 
recorded cases to that date. Of 226 cases, in 6 the chorea preceded the preg¬ 
nancy; in 105 it occcurrcd during the pregnancy; in 31 in recurrent preg¬ 
nancies; 45 cases terminated fatally, and in 16 cases the chorea developed post 
partum. The alleged frequency in-illegitimate primipivnr is not home out by 
his figures. Beginning in the first-three months were 108 cases, in the set owl 
three months. 10 cases, in the last three months 25 cases. The disease is often 


severe, and maniacal symptoms may develop. 

f A ten dency to the disease is found in certain families. In 80 cases there 
was a history of attacks of chorea in other members. In one instance both 
mother and grandmother had been affected. Hjgb'ntmng, excitable, neivuu- 
children are especially liable to the disease .'] Fright is considered a frequent 
cause, but in a large majority of the cases no close connection exists between 
the fright and the onset of the disease. Occasionally the attack sets in at 
once. Mental worry, trouble, a sudden g^jpf, or a scolding may apparently 
be the exciting cause/pThe strain of education, particularly ia-gids durm!) 
' ipo tUinl hemidecade, is a most important, factor in the etiology of the dist'iin 1 
^Bright, intelligent, active-minded girls from ten to fourteen, amluTlous to d ( 
{well at school, often stimulated in their efforts by teachers and parents, font 
a large contingent of the cases of chorea in hospital aud private practiic 
Stuiges has called special attention to this school-made chorea as one seriow 
evil in our modem method of f greed education .// Imitation, which is mca 
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poned as an o.xcit Inj^ can so, is extremely rare, anil does not appear to havo 
influenced the onset in a single ease in I lie Infirmary reeorils. ♦ 

The disease may ii i|ml_lxJoilow an injury or a slight surgical operation. 
J jpfley irgtati,ou was believed to play an iinjKytant role in the disease, particu¬ 
larly the presence of $orms or4geiiital irritation; but 1 have met with no in¬ 
stance in which the disease could be attributed to either of these causes. Loual 
spasm, particularly of the fact—the habit chorea of Mitchell—may be asso¬ 
ciated with irritation in the nostrils and adenoid growths in the vault, of t,ho t 
pharynx, as pointed out by Jacobi. 

/ It has been claimed by Stevens that peuiur defect* lie at the basis of many 
ca«M_fif.chorea, and that with the correction of these the irregular movements 
disappear. The investigations of lie Seliweinitz show that ocular defects do 
not occur in greater proportion in choreic than in other children. A majority 
of the cases in which operation has been followed by relief have boon instances 
oldie, local or general. . , 

Morbid Anatomy and Pathology. —No constant lesions have hi'cn found 
in the nervous system in acute chon'll. Vascular change*,,such as hyaline 
transformation, exudation of leucocytes, minute hiemorrhages, and thrombosis ( 
of the smaller arteries, have been described. 


Embolism of the smaller cerebral vessel* has been found, .and there are ■ 
on record 7 eases of embolism of the initial artery of the retina (II. M. 
Thomas, 1901). Based on the presence of emboli, Kirkes and others have 
supported what is known as the embolic theory of the disease. Endocarditis 
is by far the most frequent lesion in Sydenham's chorea. With no disease, 
not excepting rheumatism, is it so constantly associated., I have collected 
from the literature (to July, 18!)1) the records of 73 autopsies; there were 03 
with endocarditis.* The endocarditis is usually of the simple variety, but 
the ulcerative form lias occasionally lieen described. 

We are still far from a solution of all the problems connected with chorea. 
Unfortunately, the word has been u*cd to cover a series of totally diverse dis¬ 
orders of movement, so that there are still excellent observers who hold that, 
chorea is only a symptom, and is not to lie regarded as an etiological unit. The 
chorea of childhood, the disease which Sydenham described, presents, however, 
characteristics so unmistakable that it must he regarded as a definite, substan¬ 
tive affection. We can not discuss fully, hut only indicate briefly, certain of 
the theories which have been advanced with regard to it. The most generally 
accepted view is that it is a funclioml bruin dmrder affecting the nerve- 
centres controlling the motor apparatus, an instability of the nerve-cel s, 
brought about, one supposes by hypenemia, another by aniem.a a third by 
psychical influences, a fourth by irritation, central or peripheral Of the actual 
nature of this derangement we know nothing, nor, indeed, whether the i ha ig 
are primary and the result of a faulty action of the cortica cells or wh her t e 
impulses are secondarily disturbdfl in their course down the motor path. I he 
predominance of the disease in females, and its onset at a time when the cdu-. 
cation of the brain is rapidly developing, are etiological facts which Sturges 
has urged in favor of the view that chorea is an expression of functional insta¬ 
bility of the nerve-centres. _ __ 


• Osier, Chorea and Choreiform Affections, 
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2» Tim —f'--'-'" -y originally advanced by Kirkes has a solid basissf 

of faot, but it is not comprehensive enough, as all of the cases^an not be 
brought within its limits. Ther e are instances vyithonl. endocar ditis, and 
without, so far as can be ascertained, plugging of cerebral vessels; and 
there are also cases with extensive endocarditis in which the histological 
examination of the brain, so far as embolism is concerned, was negative. 
J a favor of the embolic view is the experimental production in animals of 
chorea by Rosenthal, and later by Money, hy injonting flna pnrtmlaa.J&m 
the carotids . 

, Lately, as indeed might be expected, chorea has been regarded as anio fec- 
foiip dLtp.nft< Nothing definite has yet been determined. In favor of this 
view it has been urged, as it is impossible to refer the chorea to endocarditis or 
the endocarditis in all cases to .thanmutism, that ^nth a 

c ommon cause, som e infectious, agent* which is capftble also, in persons predis¬ 
p osed, of ex citi ng ar ticular disease. Cases have been reported in scarlet fever 
with arthritic manifestations, in puerperal fever, and rheumatism, also after 
gonorrhoea, and sjich facts are suggestive at least of the association of the 
disease with infective processes. Possibly, as has been suggested by some 
writers, the parfilytic conditions associated with chorea may be analogous to 
those which occur in typhoid and certain of the infectious diseases. On the 
other hand, there are conditions extremely diflieult to harmonize with this 
view. The prominent psychical element is certainly one of the most serious 
objections, since there can be no doubt that ordinary chorea may rapidly follow 
a fright or a sudden emotion. 

Symptom.—Three groups of cases may be recognized—the mild, seseiO) 
and mattiabal chorea. 

1 . Mild Chore a .—In this the affection of- the-muscles- is -slight, the speech 
is not seriously, disturbed, and the general health not impaired. Premoni- 
toryjymptoms are shown ini rest lessness and inability, to ait still, a condition 
well characterized by the term “fidgets.” There are^pmgliflu&l.disturbances, 
such as crying spells, or sometimes night-lcrrors. There may b^paina in the 
limbs and headache. J.Digestive disturbances ahd^anaemia may bepresent. A 
} change in the temperament is frequently noticed, and a rlnriln, quiet.child 
may become cross and irritable. After th®e-symptoms have-persisted- for a 
w eek or more the characteristic ipvnluntary h °g in . and are often 

first noticed” at” the table, when the child spills a tumbler of water or upsets a 
"plate. There may be only awkwardness or sligh^incoordination of voluntary 
movements, or‘instant, irregular clonic spasms. The" 4 eiky, irragular_char- 
actei Lof the m ovements, differentiates them from almost every, other disorder 
of motion. In the mild cases only one hand, or the hand and face, are affected, 
and it may not spread to the other side. 

In the second grade, the severe form, the* moyfiments become general and 
v l!ne patient may be. unable to get about or to feed or undress herself, owing 
,to The” constant, irregular, clonic contractions of the various muscle groqp*- 
\The speech is also affected, and for days the child may not be able to talk. 
Often with the onset of the severer symptoms TJherq is loss of power on one 
side or in the limb most affected. 

_ The third and most extreme form, the so-called mjminral nhsrcn. or 

( chorea tnsantsns. js truly a terrible disease, and may develop out of the ordi- 
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fiiaiy form. These cases are more common in mlnlt women ami may develop 
dnring ..aoe»aapey. 

I Chorea begins, as a rule, in the.hands and anna. then involves the faoo,£nd 
subsequently the legs. Tlie movements mav,bc amlin«‘il to one side—hemi-' 
r- hprea. Jhe attack begins oflenest on the right side, though occasionally it is, 
general from the outset. One arm and the opposite leg may be involved. In 
nearly 2 pne-fourth of the eases speech is affected; this may amount only to an' 
embarrassment or hesitancy, hut in other instances it becomes an incoherent, 
jumble. In.very severe eases the child will make no attempt to speak. The 
mnbilitx .ifl in articulation rather than in jihonation.Jl’uroxysiiis of panting 
and of hard expiration may occur, or odd sounds*may he produced. As a rule. 
t^he'ftTpycinents cease during sleep. 

! - A prominent symptom is muscular weakness, usually no more than a eon- ^ 
^dition of paresis. The loss'of power is slight, hut the weakness may he shown 
by an enfeebled grip or hv a dragging of the lgg or limping. t In his original 
account Sydenham refers to the “unsteady movements of one of the logs, 
which the patient drags.” There may he extreme paresis with hut few move¬ 
ments_the paralytic chorea of Todd. Occasionally a local paralysis or weak¬ 

ness remains after the attack. 

It is doubtful whether choreic spasms intend to the muscles of organic* 
life. The rapid action and disturbed rhythm of the heart present nothing 
peculiar to the disease, and there is no support for the view that irregular con¬ 
tractions occur in the papillary muscles. 

Heaiit Symptoms.— Neurotic. —As so many of life subject* ot chorea are 
nervous girls, it is not surprising that a common symptom is a rapidly acting 
hefcrt. Irregularity is not so special a feature in chorea as rapidity. he 
patients seldom complain of pain about the heart. • 

Hamic Murmurs. —With anaania and debility, not uncommon associates 
of chorea in the third or fourth week, we find a corresponding cardiac eondi- 
• tion. The impulse is diffuse, perils wavy in thin children H.c care ids 
throb vi ci blr and in the recumbent posture there may lie pulsation in tin cer¬ 
vical veins.On auscultation a systolic, murmur is heard at the base, perhaps, 

too, at the apex, soft and blowing in quality. villvl ,litis rarely 

Endncarditis.—^ in rheumatism, so in chorea, acute valvulitis rarely 
f^ri^TrilwthaTIt is usualiy'assoclded'with murmurs at one or 

practitioner the HW.it* •*— n,n, to 
ma ^ e: ,. i •t,i r( , n „ Hvstolic niurmur of soft quality is ox- 

m In thin, nervous chdd n oI the scau d JBlu .d, particu- 

tremelv common atihfi-base, w™ twmuw , f „„ 
larly at the second .left costal cartilage nnc s ? y an ,i heard 

murmur of £ amwnic, enfeebled. 

alao^alQPK the left sternal marg .^ pn( )ocnTditis or Insufficiency, 

states, and does not necessarily . ( , quality, and 

(31 i murmur .1 *“ ,|„ 

transmitted to a* or rale" ’i f ' it i, , ip „ „f enlarsonicnt of the Inert, 
mitral valve, and is usually assoe« evidence of eye and 

When in doubt it * much safer to trust 
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than to that of the ear. If the apex, beat is. in thc-normal . position, 
and the area of dulness not increased vertically or to the right of^he sternum, . 
there is probably no-serious- valvular disease. • 

'(5) The cndocarditia_nf_chorea is almost invariably of the single or 
warty form, and in itself is rlangnmus: but it is apt to lead to those 
sclerotic changes in the valve which produce incompetcncy. Of 140 patients 
examined more than two years after the attack, I found the<heart normal in 
61; in 17 there was functional disturbance, and 72 presented signs of organic 
* heart-disease. 

(6) Pericarditis is an occasional complication of chorea,.usually in cases 
with we ll-marked rheumatism. 

In an analysis of the cases at the Johns Hopkins Hospital, Thayer found 
evidence of involvement of the heart in 26 per cent of the out-patients and 
r in more than 60 per cent of the cases in the war<§. Cardiac involvement was 
more common in the cases witji a history of rheumatism, and was much more 
frequent in the relapses. 

Sensory Disturbances. —Pain in the affected limbs is not common. 
Occasionally there is soreness on pressure. There are cases, usually of henii- 
chorea, in which pain in the limbs is a marked symptom. Weir Mitchell has 
spoken of these as painful choreas. Tender points along the lines of emergence 
of the spinal nerves or along the course of the nerves of the limbs arc rare. 

Psychical disturbances are common, though in a majority of the cases 
slight in degree. < Irritability of temper, marked jyilfillness, an^cmotional 
outbreaks may indicate a complete change in the character of the child. Then? 
i^deficiency in the powers of concentration, the memory is enfeebled, and the 
aptitude Yor study is lost. Rarely there is progressive impairment of the 
intellect with termination in actual dementia. - Acute melancholia has been 
described (Edes)£ Hallucinations of sight and hearing may occur. Patients 
may behave Ban odd and strange manner and do all sorts of meaningless acts. 
By far the most serious manifestation qf this character is the maniacal de¬ 
lirium, occasionally associated with the very severe cases —chorea insaniens. 
Usually the motor disturbance in these cases is aggravated, but it has been 
overlooked and patients have been sent to an asylum. 

The psychical element in chorea is apt to bo neglected by the practitioner. 
It is always a good plan to tell the paicnis that it is not the muscles alone 
of the child which are affected, but that the general irritability and change 
of disposition, so often found, really form part of the disease. 

The condition of the reflexes in chorea is usually normal. Tmph ic 
legions rarely occu r in chorea unless, as some writers have done, we regard 
the joint troubles as nrthr , p°* hia ° »eenrring in .the course of a cerebro-spinal 
disease. 

Fever, usually, slight, was present in all but one of 110 cases treated in 
my wards (Thayer). H. A. Ilare states that in monochorea the tempera¬ 
ture on the affected side may be elevated; but this is not an invariable yule. 
Endocarditis may occur with little if any rise in temperature; but, on the 
other hand, with an acute arthritis, severe endocarditis or pericarditis, and m 
the cases of maniacal chorea, the fetor may range from (02° to 104°. 

Cutaneous Affections. —yhe-piginontstion, which is not uncommon, lS 
due to jjin nmnie Herpes zoster occasionally occurs^ Certain skin eruptions, 
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r nnml l y r imnmatin. j„ character, arc not nncnmmnn. Krytlumm 

.^flnanm h* be en. .dcscrih od-and i lime men several cases with n purfluric 
urticaria. There may, indeed, be the more aggravated condition of rheumatic 
purpura, known as Sehdnlein’s pelium rliciniuitica. Subcutaneous fibrous 
nodules, which have been noted by Knglish observers in many cases of chorea, 
associated with rheumatism, are extremely rare in the United States. 

Duration and Termination. —From eight to ten weeks is (lie average dura-* 
tion of an attack of moderate severity. Chronic chorea rarely follows the 
minor disease which we have been considering. The cases describ'd under 
this designation in children arc usually instances of cerebral sclerosis or Fried¬ 
reich’s ataxia; but occasionally an attack which has come on in the ordinary 
way persists for months or years, and recovery ultimately takes place. A 
slight grade of chorea, particularly noticeable under excitement, may jiorsist 
for months in nervous children. 

The, tendency of chorea to recur has been noticed by alj writers since 
Sydenham first made the observation. Of 110 cases analyzed for this purpose, 
240 had one attack, 110 had two attacks, ,‘1.5 three attacks,.1,0 four attacks. 
12 five attacks, and 3 six attacks. The recurrence is apt to lie vernal. 

Bscoyery is the rule in children. The statistics of onl-palienl depart¬ 
ments are not favorable for determining the* mortality. A reliable estimate 
is that of the Collective Investigation Committee of (he British Medical Asso¬ 
ciation, in which 9 deaths were reported among 43!) cases, about 2 jier cent. 

The paralysis rarely persists. Mental dnlness may lie present for a lime, 
but usually passes away; permanent impairment of the mind is an exceptional 


^Diagnosis_There are few diseases which present more charactcristic’feat- 

uros, and in a majority of instance* the nature of the trouble is recognizednt 
a glance - but there are several affections in children which mayrfimulate and 


be mistaken for it. . 

(a) Multiple and diffuse cmbraUsclcrosui. 1 tie 
for ordinary chorea, and have been described in 


cases nrc'often mistaken 
the literature as chorea 


There are doubtless chronic changes in the cortex. As a rule, the move- 
ments are readily distinguishable from those of true chorea, but t ie simulation 
rLmethnes very close ; the onset in infancy, the impaired intelligence, 
IcreS rXcs and in instances rigidity, and the chrome course of the 

disease separate them sharply'J™ ^Xlmntcteriied disease were for- 
merl^ckss^^M chorea ^ Tbe slow, irregular, incoordinate movements the 
scoliosis the^scanning speech, the early talipes, the 
i.y of the 

( c Hn rare cases t ie p y j or paraplegia of spinal origin; but 

when both legs are alt ^ ye ?J g arc vory Might. 

thrs can be the case only when closely, and unless there 

(d) Hystena may mmuha 0 J We to make a diagnosis. Most 

‘Ivinta in Ch °” ” 
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mask the true nature of the disease and patients have even been sent to ti/ 
asylflm. 

t Treatment.—^Abnormally bright, active-minded children belonging to fam¬ 
ilies with pronounced neurotic faint should be carefully watched from, tbfi ages 
of eight .to fifteen and not allowed to overtax their mental powers. So fre¬ 
quently in children of this class does the attack of chorea date from the worry 
•and stress incident to school examinations that the competition for prizes or 
places should be emphatically forbidden. 

J?he treatment of the attack consists largely in attention to hv g ie q ic niftis- 
ures, with which alone, in time, a majority of the cases recover. Parents 
should be told to scan gently the faults and waywardness of choreic children. 

, The psychical jtement, strongly developed in so many cases, is best treated 
' by quiet and siSRsion.;, The child should be confined to bed in the recumbent 
posture, and mental as well as bodily quiet enjoined. In private practice this 
is often impossible, but with well-to-do patients the disease is always serious 
enough to demand the assistance of a skilled nurse. Toys and dolls should 
not be allowed at*.first, for the child should be kept amused without excitement. 
The rest allays the hyper-excitability and reduces to a minimum the possibility 
of damage to {he valve segments should endocarditis exist. Time and again 
have I seen very severe cases which had resisted treatment for weeks outside 
a hospital become quiet and the movements subside after two or three days of 
absolute rest in bed. 

The child should be kept apart from other children and, if possible, from 
other members of the family, and should see only those persons directly con¬ 
cerned with the qursing of the case. In the latter period of the disease daily 
rubblhga may be resorted to with great benefit. 

• The medical treatment of the disease is unsatisfactory; with the exception 
of arsenic, no remedy seems to have any influence in controlling the progress 
of the affection. Without any specific action, it certainly does good in many 
cases, probably by improving the genera?, nutrition. It is conveniently given 
in the form of Fowler’s solution, and the good effects are rarely seen until 
maximum doses are taken. It may be given as Martin originally advised 
(1813); he began “ with five drops and increased one drop every day, until 
it might begin to disagree with the stomach or bowels.” When the dose of 
15 minims is reached, it may bo continued for a week, and then again in¬ 
creased, if necessary, every day or two, until physiological effects are manifest. 
On the occurrence of these the drug should be stopped for three or four days. 
The practice of resuming the administration with smaller doses is rarely neces¬ 
sary, as tolerance is usually established and we can begin with the dose ■which 
the child was taking when the symptoms of saturation occurred. I have fre¬ 
quently given as much as 25 minims three times a day. Usually the signs of 
saturation are trivial but plain, but in very rare instances more serious symp¬ 
toms develop. A fatal arsenical neuritis followed in the case of a child, aged 
. eight, who took seven drops of Fowler’s solution three times a day for ten 
days, then stopped for a week, and then took seven drops three times a day for 
fourteen days (Cary Gamble, Jr.). 

OfjMther medicines, strychnine, the ziijc ..compounds, nitrate of silver, 
bromjde-of potassium, belladonna, chloral, and especially cinueifuga, have 
been recommended, and may be tried in obstinate cases. 
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For its tonic effect electricity is sometimes useful; luit it is not necessary 
& a routing treatment. Tire question of gymnastics is an important “one. 
Early in the disease, when the movements are active, they are not advisable; 
but during convalescence carefully graduated exercises are undoubtedly liene- 
ficial. It is not well, however, to send a choreic child to a school gymnasium, 
as the stimulus of the other children and the excitement of the romping, 
violent play are very prejudicial. 

Other points in treatment may be mentioned. It is important to regulate 
the bowels and to attend carefully to the digestive functions. For the muemia 
so often present preparations of iron are indicated. 

In the severe cases with incessant movements, sleeplessness, dry tongue, 
ind delirium, the important indication is to procure rest, fqr which purpose 
chloral may be freely given, and, if necessary, morphia. Chloroform inhala¬ 
tions'may be necessary to control the intensity of tin’ paroxysms, but the lugh 
rate of mortality in this class of cases illustrate* how often our.licst endeavors 
are fruitless. The-wet pack is sometimes very soothing and should be tried. 
As these patients are apt to sink rapidly into a low typhoid*state with heart 
weakness, a supporting treatment is required from the outset.. 

Cases are found now and then which drag on from month to month 
without getting either better or worse and’resist all modes uf treatment. 
Change of air and scene is sometimes follow'd, by rapid improvement, and 
in these cases the treatment by rest and seclusion should always Ik 1 given a 


full trial. . , 

In all cases care should be taken io examine the nostrils, and glaring ocular 
defects should be properly corrected either by glasses or, .if nccefsarji, by 

^ After the child has recovered from the attack, (he parents should bo warndd 
that return of the disease is by no means infrequent, and is particularly liable 
to follow overwork at school or debilitating mlliicnccs of any kind. I hose 
relapses are apt to occur in the spring. Sydenham advised purging in order 
to prevent the vernal recurrence of the disease. 


IV. OTHER AFFECTIONS DESCRIBED AS CHOREA, 

(a) Chorea Major; Pandemic Chorea.-Tl.e com.non name. SI. Vitus’s 
dance applied to chorea has come to us from the middle ages, when under 
tlifiiinfluence of religious fervor there, were ppi.lcmics characlemed by great 
1 —r— tihL For Uk* P^tiof of IIh'mj symptom**, 

mmitement, gedicuTatmn a ddauaug 1(|l „ nWl |(rovin , (> , |m H«u- 

Jita exwive p#^'^'^-^ Epulemics of tins sort occurred 
during the ^nineteenth century, and descriptions ofthem among theearly 

settlers inWy have in ZZ 

fortunate that Sydenham applied tl hysterical mani- 

totally distinct from this chorea major, which is in reality an hysti.ncal 

festation under the influence of rehgious cxei em< ^ French). 

<*> 'I -r si.it 

Two groups of eases may » , lwe(1 H)asmo dio movements, and 

» si’.. & a*.» «ph- - 
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psychical symptoms, a condition to which French writers have given the nam/ 
tic convulsif. * 

. (1) Habit Spasm.—T his is found chiefly.in. childhood, most frequently 
in girls from seven to fourteen years of age (Mitchell). Iii its simplest form 
there is a Budden, quick contraction of certain of the facial muscles, such as i 
rapid winking or drawing of the mouth to one side, or the neck muscles are 
“involved and there are unilateral movements of the head. The head is given 
a sudden, quick shake, and at the same time the eyes wink. A not infrequent 
form is the shrugging of one shoulder. The grimace or movement is repeated 
at irregular intervals, and is much aggravated by emotion. A short inspira¬ 
tory sniff is not an uncommon symptom. The cases arc found most frequently 
in children who are “ out of sorts,” or who have been growing rapidly, or wlm 
have inherited a tendency to neurotic disorders., Allied to or associated with 
this are some of the curious tricks of children. A boy at my clinic was in the 
habit every few moments of putting the middle linger into the mouth, biting 
it, and at the same time pressing his nose with the forefinger. Hartley Cole¬ 
ridge is said to ■have had a somewhat similar trick, only lie bit his arm. lu 
all those cases,the habits of the child should be examined carefully, the nose 
and vault of the pharynx thoroughly inspected, and the eyes accurately tested. 
As a rule the condition is transient, and after persisting for a few months 
or longer gradually disappears. Occasionally a local spasm persists—twitching 
of the eyelids, or the facial grimace. 

(2) Impulsive Tic (Giu.es de la Tourette’s Disease). —This remark¬ 
able alfection, often mistaken for chorea, more frequently for habit spasm, is 
really a .psychosis allied to hysteria, though in certain of its aspects it has 
the features of monomania. The disease begins, as a rule, in young children, 
occurring as early as the sixth year, though it may develop after puberty 
There is usually a markecUy neurotic family history. The special features of 
thfycomplaint arc: 

(a) Involuntary jqpyjilqr. usually affecting the facial or 

brachial muscles, but in aggravated eases all the imtscles of the body may 
be involved and the movements may be extremely irregular and violent. 

(ft) Explosive utterances, which may rese mble a bark or an inarticulate 
cry. A word heard may be mimicked at once and repeated over and over 
again, usually with the involuntary movements. To this .the tern echohilia 
has been applied. A much more distressing disturbance in these cases is 
coprolalia, or the use of bad language. A child of eight or ten may shock ib 
mother and friends by constantly using the word 'farimrlrn making lb 1 
involuntary movements, or by uttering all sorts of obscene words. QccaaiulV 
al ly acti ons are mi miclf^ — echokinesis. 

(.c) Associated with some of these cases are nnrin gp mpytat dist iKhiuw 1 : 
the patient becomes the subject of a form of obsession or a fixed idea. I" 
other cases the fixed idea takes the form of the impulse to touch objects, or it 
is,a fijmd idea.about words—onomatomania—or the patient may feel compel lid 
to count a number of times Wore doing certain actions—arithmomania. 

The disease is well marked and readily distinguished from ordinary choice. 
The movements have a larger range and arc explosive in ■character. Toured* 1 
regards the coprolalia as the most distinctive feature of the disease, d'lic 
prognosis is doubtful. I have, however, known recovery to follow. 
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(<•') Saltatory Spasm ( La tali ; My runhi I; ./i//Mp< , r'.).--l>amlierger lias de¬ 
scribed a disease in which vv lion tin- patu'iit al lorn plod to aland lhcre»\verc 
strong contractions in the leg muscles, which caused a jumping or spring¬ 
ing motion. This occurs only when the pqjienl atlcmpls to stand. The 
a (fiction has occurred m both men and women, more frequently in the 
former, and the subjects have usually shown marked neurotic tendencies. 

Tn many cases the condition has been transitory; in others it •has [icrsisteA 
for years. Remarkable affections similar to this in certain points occur 
as a sort of epidemic neurosis. One of the most striking of these occurs 
among the “jumping Frenchmen'’ of Maine and Canada. As described 
by Beard and Thornton, the subjects are liable on any sudden emotion 
to jump violently and utter a loud cry or sound, and will obey any com¬ 
mand or imitate any action without regard to its nature. The condition of 
eeholalia is present in a marked degree. The “ jumping" prevails in certain *' 
families. , 

A very similar disease prevails in parts of Russia and in .lava and Borneo, 
where it is known by the names of myriiicliil and latali, thy chief feature of 
which is mimicry by the patient of everything lie sees or hears. 

(d) Chronic Chorea (I [imting ton's C It ami ).—An affection characterized 
by irregular movements, disturbance of speech, and gradual (lenientin It 
is frequently hereditary. Irving \V. I .yon described it in 1 Sti;j as rltrouir 
hereditary rliureu and traced the disease through live generations. Hunting- 
ton, of Pomeroy, Ohio, at the time a practitioner on Long Island, gave, in 
1872, in three brief paragraphs the salient points in connection with the 
disease—namely, the hereditary nature, (lie association witli psychical troubles, 
and the late onset—between the thirtieth and fortieth years. 1 he disease 
seems common in the Vnited Stales, and many eases have licen reported .by 
(Harcnce King, Smkler, and others. 1 have seen it in two Maryland fain- ^ 
ihes within a few years. Under the term chrome chorea may lie grouped the ' 
’ hereditary form and the eases whiyli come on without family disposition, 
either at'middle life-or, more commonly, in the aged—senile chorea. It is 
doubtful whether the eases in children with chronic, choreiform movements, 
often with mental weakness and spastic condition of the legs, should go into 


Tire hereditary character of the disease is very striking; it lias been traced 
through four or five generations. Huntington's hither am grand athm- also 
physicians, had treated the disease in the family which he described, ( shorn, 
of East Hampton, I, I.. writes (dan. 5>Hth ISt.S, that the disease stdl con¬ 
tinues to recur in certain families described by Huntington, as it has one 
so it is said, for fully two centuries. An identical affection *,■,, 1 , 
any hereditary disposition. The age of onset is late, rarely before the thirtieth 

W The symptmus Tverv characteristic. The irregular movements are usu¬ 
ally fimtS^the hands, and the patient has slight difficulty m performing. 

«£ Z&Z*. «r in ..-»*• ...oil "(TZt 

sharp, brusque motion of S\d n l am s ip lrregu lar, swaying, 

involuntary grimaces. In a wrll-d'tlope K ^ lt 

and somewhat like that of a drunken man. ihe speech 
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the wllnlilaH lire Imdly pronounced and. ill(] istiflet, but flot.dftfin.itri)! staccato. ‘ 
The mental impairment leads finally to dementia. 

Very few autopsies have been made. ftTn cWnotorkHc Winns hava been 
found. Atrophy, of the conxaljllions, chroninramingo-encephalitisy and vas¬ 
cular changes have usually-been present, the conditions which one .would ex¬ 
pect to find in chronic dementia. The study of two cases by Faeklan (Arch, 
f. Psychiatric, 30) confirms the view expressed in former editions that the 
disease is a chronic meningo-encephalitis with atrophy of the convolutions. 

‘ The cord and peripheral nerves he found perfectly healthy. The affection is 
evidently a neuro-degenerative disorder, and has no connection with the sim¬ 
ple chorea of childhood. * 

(e) Rhythmic or Hysterical Chorea. —This is readily recognized by the 
rhythmical character of the movements. It maj affect the muscles of the 
* abdomen, producing the salaam convulsion, or involve the stemo-inastoid, 
producing a rhythmical movement of the head, or the psoas, or any group of 
muscles. In its’ orderly rhythm it resembles the canine chorea. 

, I 

V. INFANTILE CONVULSIONS (Eclampsia). 

Convulsive seizures similar to those of epilepsy are not infrequent in chil¬ 
dren and in adults. The fit may indeed be identical with epilepsy, from which 
the condition differs in that when the cause is removed there is no tendency 
for the fits to recur. Occasionally, however, the convulsions in children con¬ 
tinue and develop into true epilepsy. 

Etiology. —A convulsion in a child may be due to many causes, all of which 
lead to ad unstable condition of the nerve-centres, permitting sudden, ex¬ 
cessive, and temporary nervous discharges. The following are the most impor¬ 
tant of them: 

Debility, resulting usually from gastro-intestinal disturbance. Con¬ 
vulsions frequently supervene toward th% close of an attack of entero-colitis 
and recur, sometimes proving fatal. Morris J. Lewis has shown that the 
death-rate in children from eclampsia rises steadily with that of gastro-intes- 
tinal disorders. 

(2) Peripheral irritation. Dentition alone is rarely a cause of convul¬ 
sions, but is often one of several factors in a feeble, unhealthy infant. The 
greatest mortality from convulsions is during the first six months, before the 
teeth have really cut through the gums. Other irritative causes are the over¬ 
loading of the stomach with indigestible food. It has been suggested that 
some of these cases are toxic, owing to the absorption of poisonous ptomaines. 
Worms, to which convulsions are so frequently attributed, probably have little 
influence. Among other sources possible are phimosis and otitis. 

(3) Rickets. The observation of Sir William Jenner upon the associa¬ 
tion of rickets and convulsions has been amply confirmed. The spasms may 
Jbe laryngeal, the so-called child-crowing, which, though convulsive in nature, 
can scarcely be reckoned under eclampsia. The influence of this condition is 
more apparent in Europe than in the United^tates, although rickets is a com¬ 
mon disease, particularly tpong the colorea people. Spasms, local or gen¬ 
eral, in rickets are probably associated with the condition of debility and mal¬ 
nutrition and with cranio-tabes. 
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(4) Fever. In young children the onset of the infer!ions disuses is fre¬ 
quently with convulsions, which often take the place of a chill in the‘adult. 
It is*not known upon what they depend. Scarlet fever, measles, mid pneu¬ 
monia are most often preceded by convulsions* 

* (5) Congestion of the brain. That extreme engorgement of the blood¬ 
vessels may produce convulsions is shown by their occasional,occurrence in 
severe whooping-cough, but their rarity in ibis disease really indicates how 
Small a part mechanical congestion plays in the production of Ills. • 

(C) Severe convulsions usher in or accompany many of tiro serious dis¬ 
eases of the nervous system in children. In more Ilian .Ml per cent of the eases 
of infantile hemiplegia the affect ion follows severe convulsions. They less 
frequently precede a spinal paralysis. They occur with meningitis, tuliercu- 
lous or simple, and with tumors and other lesions of the brain. , 

And, lastly, convulsions may occur immediately after birth and persist 
for weeks or months. In such instances theft' has probably*boon meningeal 
hemorrhage or serious injury to the cortex. 

The most important question is the relation of conviflsions in children 
to true epilepsy. In (lowers’ figures of 1.4.10 cases of epilepsy, the attacks 
began in 180 during the first three years of life. Of Kill cases of epilepsy 
in children which T have analyzed, in 187 tlfe tits began within'thc first three 
years. Of the total list the greatest number, 71. was in the first year. In 
nearly all these instances there was no interruption in the rimvulsions. That, 
convulsions in early infancy arc necessarily followed,by epilepsy in after life 


is certainly a mistake. , 

Symptoms.— -The attack may come on suddenly without any warning more 
commonly it is preceded by a stage of restlessness, accompanied by twitching 
and perhaps grinding of the teeth. It is rarely so complete in its stages ns 
true epilepsy. The spasm begins usually in the hands, most commonly in the 
right hand. The eyes are fixed and staring or are rolled up. The body I in¬ 
comes stiff and breathing is suspended for a moment or two by tonic spasm 
of the respiratory muscles, in consequence of which the face becomes congested. 
Clonic convulsions follow, the eyes arc rolled about, the hands and arms twitch, 
or are flexed and extended iu rhythmical movements, the face is contorted, 
and the head is retracted. The attack gradually subsides and the child sleeps 
or passes into a state of stupor. Following indigestion the attack may lie 
single, but in rickets and intestinal disorders it is apt to be repeated. Some¬ 
times the attacks follow each other with great rapidity, so that the ch' d ncvcr 
rouses but dies in a deep coma. If the convulsion has beenJ.m>t«l cMy o 
one side there may be slight paresis after recovery, or m ' 

the convulsions usher in infantile hemiplegia when the child ~ o.^sjdc 
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When the attack is associated with debility and with rickets the diaguuoi»' 
easily‘made. The carpopedal spasms and pseudo-paralytic rigidity which are 
often associated with rickets, laryngismus stridulus, and the hydrocept&loid 
state are usually confined to the hands and arms and are intermittent and usu¬ 
ally tonic. The convulsions associated with tumor or those whifih follchv 
infantile hemiplegia are usually at first Jacksonian in character. After the 
second year convulsive seizures which come on irregularly without apparent 
cause and recur while the child is apparently in good health, are likely to 
prove truo epilepsy. 

Prognosis.—Convulsions play an important part in infantile mortality. 
In Morris J. Lewis’s table of*deaths in children under ten, 8.5 per cent were 
ascribed to convulsions. West states that 22.35 per cent of deaths under one 
.year arc caused by convulsions, but this is too high an estimate for America. 
In chronic diarrhoea convulsions are usually of ill omen. Those ushering in 
fevers are rarely# serious, and tltfe same may be said of the fits associated with 
indigestion and peripheral irritation. 

Treatment. —-livery source of irritation should be removed. If associated 
with indigestible,food, a prompt emetic should be given, followed by an enema. 
The teeth should be examined, and if the gum is swollen, hot, and tense, it 
may be lanced', but never if it looks normal. When seen at first, if the parox¬ 
ysm is severe, no time should bo lost by giving a hot bath, but chloroform 
should be given at once, and repeated if necessary. A child is so readily put 
under chloroform and with such a small quantity that this procedure is quite 
harmless and saves much valuable time. The practice is almost universal of 
putting the child into a warm bath, and if there is fever the head may be 
douched with cold water. The temperature of the bath should not be above 
95° r or 96°. The very hot bath is not suitable, particularly if the fits are due 
to indigestion. After the attack an ice-cap may be placed upon the head. If 
there is much irritability, particularly in rickets and in severe diarrhoea, small 
doses of opium will be found efficacious. When the convulsions recur after the 
child comes from under the influence of chloroform it is best to place it rapidly 
under the influence of opium, which may be given as morphia hypodermically, 
in doses of from one-twenty-fifth to one-thirtieth of a grain for a child of one 
year. Other remedies recommended are chloral by enema, in 5-grain doses, and 
nitrite of amyl. After the attack has passed the bromides are useful, of which 
5 to 8 grains may be given in a day to a child a year old. Recurring convul¬ 
sions, particularly if they come on without special cause, "should receive the 
most thorough and careful treatment with bromides. When associated with- 
rickets the treatment should be directed to improving the general condition. 

VI. EPILEPSY. ^ 

Definition.—An affection of the nervous system characterized by attacks 
bf unconsciousness, with ojjwithout convulsions. * 

The transient loss of "tSdnsciousness without convulsive seizures is known 
as oeffi ma l: the loss of consciousness with general convulsive seizuieaia known 
88 yrarkijmal. Localized convulsions, occurring usually without loss of con¬ 
sciousness, are known a s epilept iform, or more frequently as Jacksonian or 
cortical epilepsy. • 
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*1 Etiology. Age. In a large proportion of all eases, the disease begins be¬ 
fore, pnbertf. Of the 1,450 cases observed In Cowers, m 122 the disease began 
befora the tenth year, and three-fourths of the eases began before the tweu- 
tjlfith-ycar. Of 460 eases of epilepsy in children which 1 have analyzed the 
age of onset in 427 was as follows: First year, 7t; second year, 62; third 
year, 51; fourth year, 24; fifth year, 17; sixth year, 18; seventh year, 19; 
eighth year, 23; ninth year, 17; tenth year, 27; eleventh year, 111 twelfth year? 
18; thirteenth year, 15; fourteenth year, 21; fifteenth' year. 31. Aruinged, 
in hcmidecadcs the figures arc as follows: From the first to the fifth year, 229 ;' 
from the fifth to the tenth year, 104; from the tenth to the fifteenth year, 95. 
These figures illustrate in a striking manner the>oarly onset of the disease in 
aiaiga-proportion of the eases. It is well always to be suspicious of epilepsy 
developing in the adult, for in a majority of such eases the convulsions are due 
to a local lesion. 


1 Sex.—H o special influence appears to be discoverable in this relation, cer¬ 
tainly not in children. Qf 433 cases in my tables, 232 were males and 203 
were females, showing a slight predominance of the male se*._ .Mint.puberty 
unquestionably, if a large number of cases are taken, the males are in excess. 
The figures of Sieveking and Reynolds would lend to show flint the disease 


is rather more prevalent in females than in suiles. , 

Heredity. —Much stress lias been laid upon this by many authors ns an 
"important predisposing cause, and the statistics collected give from 9 to over 
40 per cent. Gowers gives 35 per cent for his cases, which have special value 
apart from other statistics embracing large numbers of epileptics m Hint they 
were collected by him in his own practice. In our figures iUp|K-ufs to play a 
minny rnp. In the Infirmary list there were only 31 eases in which theft; was 
a history of marked neurotic taint, and only 3 in which the mother liciwlf 
had been epileptic. In the Elwyn cases, as might, he expected, the pcrcenlage 
is larger. Of the 126 there was in 32 a family history of nervous derangement, 
of some sort, either paralysis, epilepsy, marked hysteria, or insanity. II is 
interesting to note that in this group, in which the question of heredity is 
carefully looked inlo, there were only two in which the mol her laid ha- 
epilepsy, and not one in which the father had been affected. mien . I 
was not a little surprised to find in the l.,t of my cu-es that hcicdiUi.y 
influences played so small a part. 1 have hoard this opinion e.xp.v,-cd by 
certain French physicians, notably Marie, who also ... writing ..pm. < >«' 
question takes strong grounds against heredity as an important fadm m 


^WhUe then it may be said that direct inheritance U comparatively un¬ 
common, yet the children of neurotic families in which neuralgia, m.,amty ; 

and hysteria urevail are more liable to fall victims to the disease. 

sc; Stfiia 4 •'V t "i sa • 

257 cases could be traced directly t<> a «> 1(1 " , H (j MII . (s:i eases 

there were associated conditions, such as syp n '» ‘ .j ’ |,’i K „ res 

in which the alcoholism was probably the icm, Xjitiw found 83 

equally strong are given by 0 f the 126 Elwyn cases, in 

with a marked history of parental intemperance, ui u* 

» 
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which the family hiBtory on this point was carefully investigated, a definite? 
statement was found in only 4 of the cases. 

Y Swhili s .—This in the parents is probably less a predisposing than an' 
’ actuaHcause of epilepsy, which, is the direct outcome of local cerebral mani¬ 
festations. There is no reason for recognizing a special form of syphilitic 
epilepsy. On the other hand, convulsive seizures due to acquired syphilitic 
disease of the’brain are very common. 

: Pfitsoag,— Alcohol. —Severe epileptic convulsions may occur in steady 

drinkers. 

•l Of-exciting causestjfright is believed to be important, but is less so, I 

'think, than is usually stated t Trauma is present in a certain number of in¬ 
stances. An important group depends upon aJocal disease of the brain exist¬ 
ing from childhood, as seen in the post-hemiplegic epilepsy. Occasionally cases 
' follow thetinfectious fevers, j Masturbation has wjen stated to be a special 
cause, but its influence is probably overrated. A large group of convulsive 
seizures allied to epilepsy are due to some<jtqxic agent, as in le&d. poisoning 
and injjrsemia.. . 

» Reflex CAUSES.-gePentition andfcworms,rthe.irritation of a cicatrix, some 
' lQgal affection, such as. adherent prepuce, oi$i foreign body in the eai_or_ihe 
nose, are given as causes. In many of these cases the fits cease after the re¬ 
moval of the cause, so that there can be no question of the association between 
the two. In others the attacks persist. Genuine cases of reflex epilepsy are, 
I believe, race. A remarkable instance of it occurred at the Philadelphia 
Infirmary for Diseases of the Nervous System in the case ofea man with a 
testis in the ingqinal canal, pressure upon which would cause a typical fit. 
EemoVal of the organ was followed by cure. 

< Cardiovascular epilepsy is usually^a manifestation of advanced arterio¬ 
sclerosis, and is associated with slow.pulse (see Stokes-Adams .Disease). 
There may be palpitation and uneasy sensations about the heart prior to the 
attack. f.The passage of a. gall-stone or* the iremoval of pleuritic, fluid may 
induce a fit.»,j Indigestion and gastric troubles are extremely common in epi¬ 
lepsy, and in many instances the eating of indigestible articles seems to pre¬ 
cipitate an attack. And lastly, epileptic seizures may occur in old people 
without obvious cause. 

Symptom*.—(1) Geajju Mal.-/-P receding the fits there is. usually a local¬ 
ized sensation, known as an aura, in some part of the body. This, may be 
somatic, in which the feeling comes from some particular region in the periph¬ 
ery, as from the finger or hand, pr is a sensation felt in the stomach or about 
the heart The peripheral sensations preceding the fit are of great value, 
particularly those in which the aura always occurs in a definite region, as in 
one finger or toe. It is the equivalent of the signal sym^pm in a fit from 
a brain tumor. The varieties of these sensations are numerous. The epigas¬ 
tric sensations are mostcommon. In these the patient complains of an uneasy 
t sensation, in the. epi gastri um or distress in.ihe intestines, or the sensation»may 
not be unlike that of heart-bum and may be associated with palpitation. 
These, groups are sometimes Tcnown as pnenmpgastric aurse or warnings. 

Qf psych ical anxse one of the most common, as desciibed by Hughling* 
Jackson, is the vague , dreamy state, a sensation of. strangeness or sometime 
» of terror. The aurte may be associated with special senses; of these the most 
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r S l StinS nC ^ oUi « ht " r *'.isalions of color; 
less commcmly, distinct objects are seen. Tl,e auditory aura- consist of noi^ 

UL-Uta ear, odd sounds, musical tones, or occasionally voices. Olfactory an 
gustatory aur®, unpleasant tastes and odors, jre rare ‘ 

.Occasionally the fit may be preceded not by an aura, but by certain move¬ 
ments; the patient, may turn round rapidly or run will, great 'speed for a few 
minutes, the so-called epilepsia proenrsiya. In one of the Klwyil cases the lad 
stood on his toes aud twirled with extraordinary rapidity, so that his features 
were scarcely recognizable. At the onset of the attack the patient may give a* 
loUl i Scr0am ° r yul1, 1,10 sn_c:lll(,<l epileptic cry. The patient drops as if shot, 
malting no effort to guard the fall. In consequence of this epileptics fre¬ 
quently injure themselves, cutting the face or head or burning themselves. In 
the attack, as described by Hippocrates, “the patient loses his s|ieeoh and 
chokes, and foam issues from the mouth, the teeth are lived, the Immls nro 
contracted, the eyes distorted, he becomes insensible, and in^ some eases tho 
bowels are affected. And these symptoms occur sometimes on the left side, 
sometimes on the right, and sometimes on both." The lit.ujay he described 
in three stages: 

(a) Tonic Spasm .—The head is drawn back or to the rigfit, and the jaws 
are fixed. The hands arc clinched and the legs extended. Tliis.tonie coni ruc¬ 
tion affects the muscles of the chest, so that respiration is impeded and the 
initial pallor of the face changes to a dusky or livid hue.- The muscles of 
the two sides arc unequally affected, so that tho head and neck are rotated or 
the spine is twisted. The arms arc usually flexed at lliii elbows, the hand at tho 
wrist, and the fingers arc tightly clinched in the palm. Tips stugbjasls only 
a fm&*8MGads, mid then the clonic stage begins. * 

(&) Clonic stage. The muscular contractions become intermittent;*at 
first tremulous or vibratory, they gradually become more rapid and the 
limbs are jerked and tossed nboutjuolently. The muscles of the face are in 
constant clonic spasm, the eyes roll* the eyelids are ojiened mid closed con¬ 
vulsively. The movements of the muscles of the jaw are very forcible and 
strong, and it is at this time that the tongue is apt to be caught; between the 
tcetluuuLlacerated. The cyanosis, marked at the end of the tonic stage, grud- 
uaHy-kssansT* ^ frothy saliva, which mayjie blood-stained, esca(ies from the 
mouth. The faeces and urine ntav be discharged involuntarily. The duration 
of this stage is variable. It rarely lasts more than one or two minutes The 
contractions become less violent and the patient gradually sinjp into the con¬ 
dition of coma. , , „ . , ,, 

(c) Coma The breathing is noisy or even stertorous, the face,.congested, 
but no longer'intensely cjuumiic. The limbs are relaxed and the unconscious- 
ness is profound. After a variable, time the patient can be aroused, but if 
left alone he,sleeps for some hours and then awakes, complaining only o 
slight hewkdie or menial confusion. If the attack has been severe pctednal 
hainjorrhago may be scattered over the neck and chest. In thecasc of a 
}oimg~man in good health in a severe convulsion 
spaces were entirdyfilled with blood, and free blood oozed from them (Walter 

J ‘T ) ; ’£7'?“! I'lHTdi- * m , ■» 

1 ^ »<* -to Tht 
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pulse, respiration, and tcmplrature rise in the attack. It is a serious condil 
tion, 'and often proves fatal. 

,After the attack the r eflexes a re sometimes absent; more frequently they 
ar e i per eased and the ankle. xWua. can usually be-obtained. The state of the 
urine is variable, particularly as regards the solids. The quantity* is usually 
increased after the attack, and albumin is not infrequently present. 

• Post-epileptic symptoms are of great importance. The patient may be in 
i a trance-like condition, in which he performs actions of which subsequently 

he'ha’s" no recollection. More serious are the attacksAif mania, in which the 
patient is often dangerous and sometimes homicidan It is held by good 
authorities that an outbreak* of mania may be substituted for the fit. And, 
lastly, the mental condition of an epileptic patient is often seriously impaired, 
and profound defects are common. 

'■'.Paralysis, which rarely follows the epileptic jSS/Js usually hemiplegic and 
transient. Slight disturbances* of speech alsq nijyjDccur; in some instances, 
forms fit sensory aphasia. . * ; _ 

'The attacks, may occur at night, and a person may be epileptic for years 
without, knowing it. As Trousseau truly remarks, when a person tells us that 
in the night he has incontinence of urine aad awakes in the morning with 
headache and, mental confusion, and complains of difficulty in speech owing do 
the fact that he has bitten his tongue, if also there are purpuric spots on the 
skin of the face-and nock, the probability is very strong indeed that he is 
subject to nocturnal epilepsy. 

(2) Petit Mai,. —This is epilepsy without the convulsions. The attack 
consists of transiqjut unconsciousness, which may come on at any time, accom¬ 
panied or unaccompanied by a feeling of faintness and vertigo. Suddenly, for 
example, at the dinner table, the subject stops talking and eating, the eyes 
become fixed, and the face slightly pale. Anything which may have been in 
the hand is usually dropped. In a moment or two consciousness is regained 
and the patient resumes conversation asJf nothing had happened.' In other 
instances there is slight incohereney or the patient performs some almost 
automatic action. Ho may begin to undress himself and on returning to con¬ 
sciousness find that he has partially disrobed. He may rub his beard or face, 
or may spit about in a careless way. In other attacks the patient may fall 
without convulsive seizures. A definite aura is rare. Though transient, un¬ 
consciousness and giddiness are the most constant manifestations of petit mat; 
there are many other equivalent manifestations, such as sudden jerkings in the 
limbs, sudden tremor, or a sudden visual sensation. Qowers mentions no less 
than seventeen different; manifestations of petit mat. Occasionally there are 
cases in which the patient has a sensation of losing his breath and may even 
get red in the face. I have seen such attacks also in children. 

After the attack the patient may be dazed for a few seconds and perform 
certain automatic actions, which may seem to be volitional. As mentioned, 

* undressing is a common action, but all sorts of odd actions may be performed, 
some of which are awkward or even serious. One of my patients after an 
attack was in the habit of tearing anything he could lay hands on, particularly 
books. Violent actions have been committed and assaulte- made, frequently 
giving rise to questions which come before the courts. This condition has been 
termed masked epilepsy, or epilepsii tomato. 
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.. J? l ? ai ,°J ity ° f C!lses of l ,diL "<" 1 I’onvulMons iinulh occur. a | first 
slight, but ultimately the grand mill becomes well dnolopu,], and the attacks 
may then alternate. • 

(3) Jacksonian Eriiaspsv.—This is aU known ns cortical. symptomatic, 
or partial epilepsy. It is distinguished froHu the ordinary cpilcp-\ bv the 
important fact that consciousness is retained or is lost lain.' The al'lacks „ r0 
usually the result of irritative lesions in the motor zone, tlujindi there are 
probably also sensory equivalents of this motor form. In a hpual attack the 
spasm begins in a limited muscle group of the face, arm. or leg. The /Agomatic* 
muscles, for instance, or the thumb may twitch, or (he toes ma\ iir-t he uu\ed. 
P rior to the twitching the patient may feel a sensation of numimo-s or tingling 
in the part affected. The spasm extends and ma\ imohe the mii'-clc- of one 
limb only or of the face. The patient is conscious throughout and notches, 
often with interest, the $$rch of the spasm. 

The onset may be slow, and, as in a case which I have reported, there may 
be time for the patient to jilaee a pillow on* the floor, so ns to he as com¬ 
fortable as possible during tbo attack. The spasms mas he localized for years, 
but there is a groat risk that the partial epilepsy may heefune geueial. The 
condition is due, as a rule, to an irritative lesion in the motor zone. Thus of 
107 cases analyzed by Roland, there were 18 of Junior, 21 instances of.inllam- 
matory softening, 14 instances of acute and chronic meningilN, and 8 cases 
of ^trauma. The remaining instances were due to hemorrhage nr abscess, or 
were associated with sclerosis cerebri. Two other condit ions ‘may lie ment imied, 
which may cause typical Jacksonian epilepsy—namely, uremia and progiessivu 
paralysis of the insane. A considerable number of the ea e» of,Jacksonian 
epilepsy are found in children following hemiplegia, the so-i alledtpns^-hemi¬ 
plegic’epilepsy. The convulsions usually begin on the affected side, either in 
the arm or leg, and the lit may be unilateral and without loss of consciousness. 
Ultimately they become more severe and general. 

Diagnosis. —In major epilepsy the 6uddcnne»s of the attack, the abrupt loss 
of consciousness, the order of the tJnie and clonic spasm, ami llio relaxation 
of the sphincters at the height of the attack are distinctive features.^The 
convulsive seizures duo to uncmia are epileptic in character and usually Yeadily 
recognized by the existence of greatly increased tension and the condition of 
the urine. Practically in young adults hysteria causes the gieate-t difficulty, 
and may closely simulate true epilepsy. The table oil page 10ff t, from tiowois 
work, draws clearly the chief differences between them. 

Recurring epileptic seizures in a person over thirty who has not had pre¬ 
vious attacks is always suggestive of organic disease. According to 11. 0. 
Wood, whose opinion is supported by that of Fournier, in 9 cases out of 10 
the condition is due to syphilis. 

Petit mat must be distinguished from attacks of syncope, and the vertigo 
of M6ni&re’s disease, of a cardiac lesion, and of indigestion, in these cases 
therelsno actual loss of consciousness, which forms a characteristic though not # 

an invariable feature of petit mat. . . , 

Jacksonian epilepsy has features so distinctive and peculiar that it is at 
once recognized. It is, however, by no means easy always to determine upon 
what the spasm dejiends. Irritation in the motor centres may he due to a great 
variety of «Tuscs, among which tumors and localized memngo-encephahtis are 
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the most frequent; htei it must not be forgotten that iiL. uraemia, localized 
epilepsy may occur, ’rte most typical Jacksonian spasms a lso ar^ noLiafre-t 
qnfiflt jn general paresis of the insane. 


Epileptic. 


Hysteboid. 


-«_L 


Apparent cause 
Warning. 

Onset. 

Scream. 

Convulsion. 


Biting. 

Micturition. 

"Defecation. 

Talking. 

Duration. a. 

Restraint necessary ,. t _ 

Termination.'.. 


none. 

any, but especially unilateral 
or epigastric aura), 
always sudden, 
at onset. 

rigidity followed by “jerk¬ 
ing, rarely rigidity alone. 
< 

tongue. 

frequent. 

occasional. 

never. 

a few miSutes. 

to prevent accident 
spontaneous. 


emotion. 

palpitation, malaise, choking, bi¬ 
lateral foot aura, 
often gradual, 
during course. 

rigidityor “Struggling,” throwing 
about of limbs or head, arching 
of back. 

lips, hands, or other people and 
things, 
npver. 
never, 
frequent. 

more than ten minutes, often 
much longer, 
to control violence, 
spontaneous or induced (water, 
etc.). 


Prognosis. •‘—This may be given to-day in the words of Hippocrates: “ The 
prognosis in epilepsy isfunfavorablc when the disease is congenital, and when 
it endures to manhood, and when it occurs inyt grown person without any 
previous cause. . . . The cure may be attempted in young persons, but not 
in old.” W, A. Turner concludes from recent studies that of casesj^eginning 
under ( ten -years few are arrested, whereas of those*)beginning at puberty the 
opposite is true. Cases beginning between the twentieth and tliirty-fifth years 
give few arrests. After thirty,-live the outlook is good . 

Death during the fit rarely occurs, but it may happen if tlm..patient .falls 
into the water or if the fit comes on while he is eating. Occasionally the fits 
seem to stop spontaneously. This is parfi*laTly the case in the epilepsy in 
children which has followed the convulsions of teething or of the fevers. Fre¬ 
quency of the attacks and marked mental disturbance are unfavorable indi¬ 
cations. Hereditary predisposition is apparently of no moment in the prog¬ 
nosis. The outlook-is better-ia-males than in females. The post-hemiplegic 
epilepsy is rarely arrested. Of the cases coming on in adults, those due to 
syphilis and to local affections of the brain allow a more favorable prognosis. 

Treatment. — General. —In the case of children the parents should lie 
made to understand from the outset that epilepsy in the great majority of 
cases is an incurable affection, so that the disease may interfere as little as 
possible' with the education of the child. The subjects need firm but kind 
treatment. • Indulgence and yielding to caprices and whims are followed In- 
weakening of the moral control, which is so necessary in these cases. The 
disease does not incapacitate a perfcn for al§ occupation. It is mueh-hettcr 
'for epileptics to have some definite pursuit. There are many instances* in 
which they have been persons of extraordinary mental and bodily vigor, as. 
for example, Julius Caesar and Napoleon. One of the most distressing feature- 
in epilepsy is the gradual mental impairment which follows'in a certain num¬ 
ber of cases. If such patients become extremely irritable or show signs of 
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violenc e the y should ho placed under ; • 

sTiSSlTbnbrbiddon to epdcptlD r 2, ', U an Marriage 

should be placed between the tee'll, ml I, ‘ \ “ °V ° f r,,l,lMT 

natient should be in ll.e ' L 1, J "‘ .•*“»« '* U'lie 


fflS 1 ,As ,hl: —Hv pusses olf 

wJtb rapidity, no special treatment is iiec^arv. hid in nw«s in which tl,o 
Convuklcui_is prolonged a few winds of chloroform or nitrite of 
hypodermic of « quarter of a grain of morphia nun be given. " ° “ 

Dietetic. The old authors laid great stress upon regimen in epilepsy.. 

The important point is to give the patient a light .I a? ,Ked hours !„id 

on no account to permit overloading of the stomach. Meat should not he 
given more than once a day. There are eases-,,, which animal food seems 
injurious. A strict vegetable diet has been warmly recommended. The patient 
should not go to sloop unii] the oonipldinn of gastric digestion. 

Medicinal. Ihe bromides are the mil) remedies which have a special" 
influence upon the disease. Kit her the sodium-or potassium suit may he given. 
Sodium bromide is probably less irritating and is belter home for a long period. 
It may be given in milk, in which it is scarcely tasted. In all instances the 
dilution should he considerable. In adults it is well taken in poda water or ill 
some mineral water. The dose for an adult should he from half a drachm 
to a drachm and a half daily. As Seguin recommends, it is of tan liest to give 
but a single dose daily, about four to six hours before the attacks nre most 
likely to occur. For instance, in the case of nocturnal epilepsy a drachm 
should be given an hour or two after the evening meal. If the attack occurs 
early in the morning, the patient should take a full dose when lie awakes. 
When given three times a day it. is less disturbing after meals. ‘.Knell ease 
should be carefully studied to determine lmw much bromide should be used. 
The individual susceptibility varies and some patients require more than otlibra. 
Fortunately, children take the drug well and stand proportionately larger doses 
than adults. Saturation is indicated by certain unpleasant effects, particu¬ 
larly drowsiness, mental torpor, «at*I gastric and curdiac distress. Loss of 
palate reflex is one of the earliest indications that the system is under the 
influence of the bromides, and is a condition which should he attained. A 
very unpleasant feature is the development of acue, which, however, is no indi¬ 
cation of bromism. Seguin slates that, the tendency to this is much dimin¬ 
ished by giving the drug largely diluted in alkaline waters and administering 
from time to time full doses of arsenic. To be effectual the treatment should 
be continued for a prolonged period and the cases should he incessantly watched 
in order to prevent bromism. The medicine should be continued for at least 
two years after the cessation of the (its; indeed, Seguin recommends that the 
reduction of the bromides should not be began until the patient Ims been 
three years without any manifestations. Written directions should lie given 
to the mother or to the friends of (lie patient, and he should not himself lie 
held responsible for the administration of the medicine. A book should he 
provided in which the daily number of attacks and the amount of medicine* 
taken should be noted The addition of belladonna to the bromide is warmly 
recommended by Black, of Glasgow. In very obstinate cases Flechsig uses 
opium, S~nr fi grains, in three doses daily; then at the end of six weeks opium 
is st opped a nd the bromides in large amounts, 75 to 100 grams daily, are used 
for two months, 

R8 • 
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Among other remedies which have been recommended as controlling cpi 
lepsy are chloral, cannabis indica, zinc, nitroglycerin, and borax.*’ Nitrogly¬ 
cerin is sometimes advantageous in pelil mat, but is not of much servfce in 
the major form. To be beneficial it must be given in full doses, from 2 to 5 
minims of the 1-per-cent solution, and increased until the physiological effe?ts 
are produced. „ Counter-irritation is rarely advisable. When the aura is very 
definite and constant in its onset, as from the hand or from t'ho toe, a blister* 
about the part or a ligature tightly applied may stop the oncoming fit. In 
children, care should be taken that there is no source of peripheral irritation. 
In boys, adherent prepuce may occasionally be the cause. The irritation of 
teething, the presence of worms, and foreign bodies in the ears or nose have 
been associated with epileptic seizures. 

, The subjects of a chronic and, in most cases, a hopelessly incurable disease, 
epileptic patients form no small portion of the unfortunate victims of charla¬ 
tans and quacks; who prescribe To-day, as in the time of the father of medicine, 
“ purifications and spells and other illiberal practices of like kind.” 

Surgical. —Id Jacksonian epilepsy the propriety of surgical interference 
is universally granted. It is questionable, however, whether in the epilepsy 
following hemiplegia, considering the anatomical condition, it is likely to be 
of any benefit. In idiopathic epilepsy, when the fit starts in a certain region 
—the thumb, for instance—and the signal symptom is invariable, the centre 
controlling this part may be removed. This procedure has been practised by 
Macewen, Horsley, Keen, and others, but time alone can determine its value. 
The traumatic epilepsy, in which the fit follows fracture, is much more hopeful. 

Tlpe operation, per xe, appears in some cases to have a curative effect. Thus 
of 50 cases of trephining for epilepsy in which nothing abnormal was found to 
account for the symptoms, 25 were reported as cured and 18 as improved. The 
operationsliave not been always on the skull, and White has collected an inter¬ 
esting series in which various surgical procedures have been resorted to, often 
with-curative effect, such as jigation-of the-earotid artery, castration, tracheot¬ 
omy, excision of the superior cervical ganglia, incision of the scalp, circum- 
ciaiqn^etc. 

« The feasibility of State colonization of epileptics on a self-supporting basis 
' has been demonstrated by the success of the Craig Colony at Sonyea, New 
York. 


VII. MORAINE (Hemicrania; Sick Headache). 

Definition. —A paroxysmal affection characterized by severe hfluhmhA, usu¬ 
ally unilateral, and often associated with dj<nm3a«. of vision. 

Etiology. —The disease is 'frequently hereditary and has occurred through 
several generations. W'omen and the members of neurotic families are mod 
frequently attacked. It is an affection from which many distinguished men 
“have suffered and have left on record an account of the disease, notably* the 
astronomer Airy. Edward Liveing’s work is the standard authority upon 
which most of the subsequent articles have been based." A gouty or rheumatic 
taint is present in many instances. Sinkler has called special attention to the 
frequency of reflex causes. Migraine has long been known to be associated with 
vuterine and menstrual disorders. f> Nutritive disturbances are common, and 
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attempts have been made by Haig and others to associate the attacks with 
disturbed uftc-acid output. Certainly the amount of uric acid excreted* just 
prior *to and during an attack is reduced. Others regard the disease ay a 
toxsemia from disordered intestinal digestion.* Many of the headaches from 
eyestrain *are of the heinieranial iy ]m■: hut it is impossible to regard this, 
as Gould and others would do, as the sole factor. Cases have been described 
in connection with,adenoid growths in the pharynx, and particularly witli* 
abnormal conditions of the nose. Many of the attacks of severe headaches 
in children are of this nature, and the eves and nostrils should he exam¬ 
ined with great care. Kinkier refers to a ease in a eluld of two years, and 
Gowers states that a third of ail the cases begin diet ween the fifth and tenth 
years of age. The direct influences inducing the attack are very varied. 
Powerful emotions of all sorts are the most potent. Mental or bodily fatigue, 
digestive disturbances, or the eating of some particular article of food may he 
followed by the heldaehe. The paroxysmal vharacter is 040 of the most 
striking features, and the attacks may recur on the same day every week, 
every fortnight, or every month. Headaches of the migraine type may recur 
for years in connection with chrome It right's disease. , 

Symptoms. —Premonitory signs are present in many eases, and the patient 
can tell when an attack is coining on. Itcflinrkahlc prodromala have been 
described, particularly in connection with vision. Apparitions may appear— 
visions of animals, such as mice, dogs, etc. Transient hemianopia or scotoma 
may be present. I 11 other instances there is spasmodic action of the pupil on 
the affected side, which dilates and contracts alternately, the coiiditjnn known 
us kwvua. Frequently the disturbance of vision is only a blurring, 01 Hiero 
are balls.of light, or zigzag lines, or the so-called fortification sped 1 a (Uuiiwp- 
^i a) which may he illuminated with gorgeous colors. Disturbances of (he 
other senses are rare. Numbness of the tongue and face and o.vasionally of 


the hand may occur with tingling. More rarely there are cramps or spasms 
' in the muscles of the affected side. •Transient aphasia has also been noted. 
Some patients show marked psychical d.slmbailee, either evedement or. more 

1 commonly, mental confusion or great depress.harness occurs ... -me 

cases. The headache follows a short tune aft.-, the prod.omal symptoms him 

appeared. It D cumulative a,.. >,, , ha,,, ter beginning as a ha, ued 

IIv mllstillll either on the temple or loielieml 01 ill 

the eyeball It ,s us„all\ dm, nhed as of a peneliatmg, sharp lanmg 11 arav 
te, The pain Gradually spreads and involves the entire side of the head, 

sometimes the neck, ami mav pa- !»*•» «»•* 111 

are affected Name, - ml.ef Vasomotor 

comes on when the stomach a- Mb ' on «, ho pale, and there may 

symptoms may be present. T • -J ^ j S ,il.se.,nentlv the face and ear 
he a marked difference bdwun tl f vas „.ddalor influences. 

the f ectud f e r* ^ .m n..- .-.1^1 ^ -»■ i- 

l, .* a ’ * iid in .?* .. ,1.™ 

to «*•«. 
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incapacitate the patjgnt for at least t hree days. In other instances the cntirt 
attack is over in a day. The disease recurs, for years, and in cases with j 
marked hereditary tendency may persist throughout life. In womdh the 
att acks of ten cease after the climacteric, and in men after the age of fifty, 
Two IT the greatest sufferers I Eaveknown, who Tia3 recurring atfecks ei&r 
few weeks fr?m early boyhood, now have complete freedom. 

The nature of the disease is unknown. Liveing^s view, that it is a nerve 
stormoFform of periodic discharge from certain sensory centres, a# flj s related 
to epilepsy, has found much favor. According to this view, it is the sensory 
equivalent of a true epileptic attack. Mollendorf, Latham, and others regard 
it 5sTa"vaso^motof neurosis, &d hold that the early symptoms are due to vaso¬ 
constrictor and the later symptoms to vaso-dilator influences. The fact of the 
development of arterio-selerosis in the arteries o£ the affected side is a point 
of interest bearing upon this view. . • 

Treatment.-«-The patiefit id fully aware of the causes which precipitate an 
attack. Avoidance of excitement, regularity in the meals, and jnoderation in 
diet are importaht rules. I have known cases greatly benefited, by a strict 
vegetable diet.. The treatment should be directed toward the removal of (lie 
conditions upon which the attacks depend. In children much may be done 
by watchfulrfess and care on the part of the mother in regulating the bowels 
and watching the diet of the child. 'Errors of refraction should be adjusted. 
On no account should such children be allowed to compete in school for prizes. 
A prolonged course of .bromides sometimes proves successful. It anaemia is 
present, i rpn and arsenic should be given. .When the arterial tension is in¬ 
creased a course of nitroglycerin may be tried. Not too much, however, should 
be expected of the preventive treatment of migraine. In a very large proportion 
of*the cases the headaches recur in spite of all we (including the refractioni9ts) 
can do. tyHerter advises, so soon as the patient has any intimation of the attack, 
to wash out the stomach with water at 105°, and to give a brisk saline cathartic. 
During the paroxysm the patient should 1 be kept_in bed and absolutely quirt. 
If_the patient feels faint and nauseated, a small cup_ of hot, strong coffee or 20 
drops of chloroform give relief.- Cannabis indica is probably the most satis¬ 
factory remedy. Seguin recommends a prolonged course of the drug/*. Anti- 
pyrin, antifebrin, and phenaggtin have been much used of late. When given 
early, at {TuTvery outset of the paroxysm, they are sometimes effective. Small, 
repeated dosea are more satisfactory. Of other remediesj^caffeine, in 5-grain 
doses of the citrate, nux vomica, and ergot have been recommended. Elec- 
.tricity does not appear to be of much service. And lastly, in obstinate t-ai-o 
an ordinary tape seton may be inserted through the skin at the back of tin 
neck, to be worn for three months, a plan of treatment which has the strongest 
possible recommendation from Mr. Whitehead, of Manchester. 

Vm. NEURALGIA. 

Definition. —A painful affection of the nerves, due either to function* 
disturbance of their central or peripheral extremities or to neuritis in then 
coarse. 

Etiology .-^-Members of neuropathic families are most subject to the disease 
It affects women more than men. Children are rarely attacked. Ofjhll causes 
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voussyatem. LI he various forms of anamiia are frequently associated with 
M* 1 * It may be a prominent feature at the onsotTf jSLSTSS 
ijjafia. parfacularly typhoid Jem. Malaria ha. be™ thou^retTL^ 
3 a»se (O..W, Holmes Boylston Essay), but itVs not boon shown that nenral- 
pa is more frequent m malarial districts, and the error has probably arisen 
Tll^ lng,Perl(Ml 1 ,C,ty ) a8 “ SI,wial >»«nif.Wnlion of pah, Ms,n. It “ 
™lrr m CaClU!xia - Kx P^rc to cold is a cause- in vej 

susceptible persons. . Reties irritation, particularly from, carious tooth, anil* 

^ I*-'’ 1 fronfal common causes of neuralgia of 

the hUiuierve The disease occurs sometimes iij rheumatism, gout, le ad iio i- 
sqjiing, and diabetes. Persistent neuralgia may he a feature of latent Bright’s 
disease. 


Symptoms, Before the‘onset of the pain there nmy he; uneasy sensations,* 
Bometimcigfci ngling in the part, which will be .affected. \Tlifi,.paiii is localiaed 
to a certain group or division of nerves, usually affecting one 1 side. The pain 
is not—constant, but paroxysmal, and is doscrilied as stabbing, bur nin g or 
d artin g in character. The skin may be exquisitely tender' in the affected 
region, particularly over certain points along the course 1 of the nerve, the 
so-called tender points. Movements, as a .rule, are painful..- Troph ic and 
vasft-jnotor changes may accompany the paroxysm; the skin may.lie cool, and 
subsequently hot and horning; occasionally local (edema or erythema, occurs. 
More remarkable still are the changes in the lmir, which may become blanched 
(canities), or even fall out. Fortunately, such alterations nre rare. Twitch- 
ings of the muscles, or even spasms, may he present during the paroxysm. 
After lasting a variable tune—from a few minutes to many*lionrs-Mhe.altack 
subsides. Recurrence may be at definite intervals—every day at. the same hyur, 
or at intervals of two, three, or even seven days. Occasionally the paroxysms 
develop only at the catamenia. This periodicity is quite as marked in non- 
malarial as in malarial regions. 


Clinical Varieties, Depending on the Nerve Roots Affected. 

(1) Trigeminal Neuralgia; Tie Douloureux.—A distinction must lm drawn 
between the minor and major nouralgias of the fifth cranial nerve. The former 
may merely be syhiptomatic of the involvement of one or another of its jieriph- 
eral branches in some disease process—the pressure of a tumor, carious teeth, 
or a neuritisiduc to the proximity of suppurative processes in the liony sinuses, 
etc. There "Kay be referred neuralgic pains in tins area from morbid processes 
within the cranium, or from visceral disease elsewhere. A painful neuralgia 
may/follow an attack of zoster in any division of the fifth nerve. 

Tne typical tic douloureux, epileptiform neuralgia, or " neuralgia quinti 
maipr” as it has been called by Henry Head, whose article in Allbutt’s System 
shojdd be consulted, is probably a primary affection of the nerve The disease 
s tarfo in middle, life, without obvious cause, as a simple neuralgia in one of 
the trigeminal branches, and from a particular spot the pain radiates through 
the course of one of the nerves. The, pain .is,q.f §uddm.onset, vj^fipt and 
mi-nxyap).! L cWon ter. There nre peripds of remisnoiv which, nt first may 
several months, and in which the paroxysms do not occur, hut 
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these internals of release shorten after each successive attack. The afl^ 
themselves arfi.of. ever increasing severity and longer duration.* The |, a j n 
finally invades the territory of adjoining nerves and ultimately" after 
majf extend ov er the e ntire trigeminal distribution. Though by sympathy (here 
may be pain outside of the fifth nerve area, particularly in the occipital region 
in true tie douloureux the pain remains limited to the distribution of oho 
trigeminal nerve, and probably never becomes bilateral. In. advanced case* 
the paroxysms follow one another rapidly and without assignable cause, and ia 
'the intervals the patient may never be quite free from pain. They are inaug¬ 
urated by almost any form of external stimulus, by a draught of air, by move¬ 
ment of the facial muscles or,of the tongue in speaking, by touching the skin, 
particularly over those points from which the pain seems to take its origin, 
by the act of swallowing, especially when the pain involves the mucous mem¬ 
brane field of distribution of the nerve. It is not a self-limitpd disease. Tn 
some instances the neuralgia reaches such a frightful intensity that it renders 
the patient's lifd insupportable. In former years suicide was not an uncom¬ 
mon consequence. 

No anatomical lesion that may be considered peculiar to the disease has 
been described. * 

In the more severe cases medicinal forms of treatment are unavailing. 
Surgical measures must be resorted to, and peripheral operations on the nerves 
most affected often give complete, though only temporary, relief. Extirpation 
of the Gasserian ganglion, as first proposed by Krause and Hartley, must lie 
contemplated. Complete restoration to health and permanent freedom from 
pain seem always to follow its complete removal. 

, (2) Cetvico-oc'cipital neuralgia involves the posterior branches of the first 
fouy cervieal nerves, particularly the inferior occipital, at the emergence of 
which there is a painful point about half-way between the mastoid process and 
the first cervical vertebra. It may be caused by cold, and' these nerves are 
often affected in cervical caries. Surgical pleasures may be required if the pain 
is severe. ’ Krause has devised an operation for division and evulsion of the 
affected nerves. 

(3) Cervico-brachial neuralgia involves the sensory nerves of the brachial 
plexus, particularly in the cubital division. When the circumflex nerve is in¬ 
volved the pain is in the deltoid. The pain is most commonly about the 
shoulder and down the course of the ulnar nerve. There is usually a marked 
tender point upon this nerve at the elbow. This form rarely follows cold, 
but more frequently results from rheumatic affections of the joints, and 
trauma. 

(4) Neuralgia of the phrenic nerve is rare. It is sometimes found in 
pleurisy and in pericarditis. The pain is chiefly at the lower part of the 
thorax on a line with the insertion of the diaphragm, and here may be painful 
points on deep pressure. Full inspiration is painful, and there is great sen-u- 
tiveness on coughing or in the performance of any movement by which,I lie 
diaphragm is suddenly depressed. 

(5) Intercostal Neuralgia. —Next to the tic douloureux this is the most 
important form. It is most frequent in women and very common in hysteria. 
Post-zoster neuralgias are common in this situation. The possibility of spinal 
disease, of tumor, canes, or aneurism must always be borne in mind| 
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(6) lumbar Neuralgia.— The affected nerves are (he posterior fibres of tlie 
lumbar plexus, particularly the ilio-serotal branch. The paiu is in the region 
of the iliaS crest, along the inguinal canal, in the spermatic cord, and In tho 
scrottun or labium majus. The affection known ns irritable testis, probably a 
neuralgia of this nerve, may be very severe and accompanied by syncopal 
sdhsationft. 

(7) Coccydynia.—This is regarded as a neuralgia of the coccygeal plexus. 

It is most coni Irion in women, and is aggravated by the sitting posture, ft 
is very intractable, and may necessitate the removal of (he coccyx, an o|>eration, 
however, which is not always successful. Neuralgias of the nerves of the leg 
have already been considered. 

(8) Neuralgias of the Nerves of the Feet.— Many of these eases accompany 
varying degrees of flat-foot. The condition is brought about by weakness or 
fatigue of the muscles supporting the inches of the foot, which consequently^ 
settle until tho strain of the superimposed body-weight falls upon the liga¬ 
mentous and aponeurotic attachments between?!ho metatarsal jmd tarsal hones. 
Kcst massage, exercises, and orthopaedic measures are indicated. 

PAINFUL Until. —Both in women and men there iii.iyl* 1 about the heel 
severe pains which interfere seriously with walking—the poijodynia of S. H. 
Gross. There may be little or no swelling, no discoloration, and no affection 

of the joints. ‘ ... 

Plantar Nkuiiawili.—T his is often associated with a definite neuritis, 

such as follows typhoid fever, and has been seen in an aggravated form m 
caisson disease (Hughes). The pain may be limited to the tips of the toes 
or to the ball of the great toe. Numbness, tingling, and hypeiicsIheMii or 
sweating may occur with it. Following the cold-bath truatmeiit.in t.yphod 
fever it is not uncommon for patients to complain of great sensdivemss in 

thC M et'atarsaiaha.—T homas G. Morton’s “ painful affectum of the Tourlh 

arts* .. 

vaso-motor and f^^w^Tbe more important of these have already been 
(9) Visceral Neuralgias ^ ^ „ (!ur() ,es. 'l’bey arc 

referred to in connection with t accompaniments of neurasthenia 

most frequent in women, and ar 1 , region, particularly 

,.d hysteria. The P™ »• £u«. 

about, the ovaries. Nephralgia - ^inmlato those of stone, 
mentioned, the symptoms mi y - y „[ rft fl ex irritation should lie 

Treatment of Neuralgia.- n general ^ ^ th(> ff!nml ll(;alth 

carefully removed. The. ncura b f,a > a ‘ ^ ((f , l]1 sorts should be employed, 
improves; so that tonic and liygie . ,,| leu , „ K tverc neuralgia. 1 have 

Often a change of air or surround iu tlll! ...onutaimf, 

known obstinate cases to be euru y ^ y s | rl( .f vegetable 'bet will 

with an out-of-door life am l M ' n ;V , a( .| 1( . () [ a gouty person. 01 general 
sometimes relieve the neuralgia ' associated with chlorosis and 

remedies, iron is‘often a speei ic 1 ' [ or , UN and should be given 

amentia. Arsenic, too, is very am 
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in ascending doses. The value of quinine has been much overrated. It prob¬ 
ably has no more influence than any other bitter tonic, except ip the rare 
instances in which the neuralgia is definitely associated with malarial poison¬ 
ings Strychnine, cod-liver oil, and phosphorus are also advantageous* Of 
remedies for the pain, antipyrin, antifebrin, and phenacetin should first be 
tried, for they are sometimes of service. Morphia should be given ’frith great 
caution, and qply after other remedies have been tried in vain. On no con¬ 
sideration should the patient be allowed to use the hypodermic syringe. Gel- 
eemium is highly recommended. Of nerve stimulants, valerian and ether, 
which often act well together, maf be given. Alcohol is a valuable though 
dangerous remedy, and should not be ordered for women. In the minor form 
of trigeminal neuralgia nitroglycerin in large doses may be tried. Dana has 
seen good results follow rest with large doses of strychnia given hypodermi¬ 
cally. Aconjtia in doses of from one two-hundredth to one one-hundred-and- 
fiftieth of a grain may be tried. In gouty and rheumatic .subjects cannabis 
indica and cimiotfuga are reconftncndcd with the lithium salts. 

Of local applications, the thermo-cautery is invaluable, particularly in 
zona and the morft chronic forms of neuralgia. Acupuncture may be used. 
Chloroform liniment, camphor and chloral, menthol, the oleates of morphia, 
atropia, and belladonna used with lanolin may be tried. Freezing over the 
tender point ^with ether spray is sometimes successful. The continuous cur¬ 
rent may be used. The sponges should be warm, and the positive pole should 
be placed near the seat of the pain. The strength of the current should be 
such as to cause a slight, tingling or burning, but not pain. 

• Many of the more intractable forms of neuralgiu can be relieved only by 
surgicql treatment? 

IX. PROFESSIONAL SPASMS; OCCUPATION 
NEUROSES. 

The continuous and excessive use of the muscles in performing a certain 
movement may be followed by an irregular, involuntary spasm or cramp, which 
may completely check the performance of the action. The condition is found 
most frequently in writers, hence the term writer’s cramp or scrivener’s palsy; 
but it is also common in piano and violin players and in telegraph operators. 
The spasms occur in many other persons, such as milkmaids, weavers, and 
cigarette-rollers. 

The most common form is writer’s cramp, which is much more frequent 
in men than in women. Of 75 cases of impaired writing power reported by 
Poore, all of the instances of undoubted writer's cramp were in men. Morris 
J. Lewis states that in the United States, in the telegrapher’s cramp, women, 
who are employed a great deal in telegraphy, are much less frequently affected 
(only 4 out of 43 cases). Persons of a nervous temperament are more liable 
to the disease. Occasionally it follows slight injury. 

* Gowers states that in a majority of the c«fees a faulty method of writing 

has been employed, using either the little finger or the wrist as the fixed point- 
Persons who write with the middle of the forearm or the elbow as the fixed 
point are rarely affected. ' 

No anatomical changes have been found. The most reasonable explanation 
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of the disease is that it, results f, i , 

presiding gver the muscular movement's imolmt ,,7,1*71 T 

dition which has been termed irritable weakness. - 'll,,' edmation "f’^nTrL* . 

whicfi may be widey separated from each ether for the pcl'ennamv of-any 

SK rT rwT ly acco " 1 l )1 - , '‘'' 1 V lessening the hues of resistance 
b^w 0 ™ fhem > ®° that the movement, which «.,s at first produced hv a con¬ 
siderable mental effort is at last execute, I alums. „nn„, sL„h. If ,hen- ' 
fore, through prolonged excitation, this lessened res,stance he carried ,« fa? 
there xs an increase and irregular discharge of ,,„e energy, winch gives ris,- 

to spasm and disordered movement. Actor,ling („ this ucw, the ..cular 

weakness is explained by an impairment »r nutrition aecmupnining that of 
function, and the diminished faradic excitability In the nutritional' disturbance 
descending the motor nerves ” (Cl ay ). 

Symptoms.— These may.lie described under live beads (Davis). 

(а) ChamP ok bPARU.—This is often an early symptom and most com¬ 
monly affects the forefinger and thumb; or there mav be avniubiiicd move- 

• moat-of flexion and adduction of the thumb, so that the pen may lie twisted 
from the grasp and thrown (o some distance. Weir MihVll has described 
a lock-spasm, in which tlie lingers become so firmly contracted upon file peri 
that it can not be removed. 

(б) Paresis and l’.MfAiA sis—T his may occur with the spqsm or alone. 
The patient feels a sense of weakness ami debility in the muscles of the hand 
and arm and holds the pen feebly. Yet in fliese circumstances Ihe grasp of 
the hand may he strong and there may he no paralysis for ordinary uels. 

(c) TjjKMQ 1 '—This is most commonly seen in the I'm cling ,t .hi, I may Ik) 
a premonitory symptom of atrophy. It is not an nnportairt symptom,.and is 
rarely sufficient to produce disability. 

( d) Pain .—A bnormal sensations, particularly a tired feeling in Ihe mus¬ 
cles, are very constantly present. Actual pain is rare, 1ml there may lie irregu- 

■ lar shooting pains in the arm. Numbness or s'ircne-s may exist. If, as some¬ 
times happens, a subacute neuritis develops, there may be pam over Hie nerves 
and numbness or tingling in the fingers. 


(e) Yasp-motou Disturbances. — 1 These mav occur in severe eases. There 
may be hyperaisthesia. Occasionally tho skin becomes glossy, or there is a 
condition of local asphyxia resembling chilblains, In utlcniplmg lo wrile, the 
hand and arm may become flushed and hoi and ihe veins increased in size. 
Early in the disease the electrical reactions are normal, but in advanced eases 
there may bo diminution of faradic and some!ones increase in the galvanic 

irritability. 

Diagnosis.— A well-marked ease <g writer’s crump or palsy could scarcely 
he mistaken for any other affection. Care must be taken to exclude the exist¬ 
ence of any cerebro-spinal disease, such as progressive muscular atrophy or 
hemiplegia. The physician is soinolimes consulted bv nervous persons who 
fancy they are becoming subject to ihe disease and complain of stiffness or # 
weakness without displaying any characteristic features. 

Prognosis .— 1 The course of the disease is usually chronic. If taken in 
time amfif the hand is allowed perfect rest, the .ondition niav improve rapidly, 
hut too often thore'is a strong tendency lo recurrence, ihe patient may learn 
to write yitb the left hand, hut this also may after a time he attacked. 
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Treatment.—Various prophylactic meu-ures linvo litfii udvi-ol ,\- nit . n 
fioned. it is important that a proper method of writing lx> mlopi..| ' 
suggests that if all person.- mote from the shoulder writers . romp uou | d 
praatically not occur. Various devices have been invented for r ,.| 
fatigue, but none of them are wry satisfactory. The use of the i\in-writer 
has diminished very much the frequency of scrivener's palsy. !{*-( is‘«^ >C ntilL 
No measures ftre of value without this. 3Iassage and manipulation, ^hen 
combined with, systematic gymnastics, give the best results. Poore nvoiiiiiicnd* 
•the galvanic current applied to the muscles, which arc at the same lime rlnth- 
mically exercised. In very obstinate cases the condition remain - incur,ililc. 
I saw a few years ago a distinguished gynaecologist who had had writer's 
cramp twenty years before, aifd who had tried all sorts of treatment, inrluilinv 
Wolff’s method, without any avail. lie still has it in aggravated form, 
.but he can.do all the finer manipulations of operative work without any 
difficulty. * 

The nutritiox of the patients is apt to be much impaired, and cod-liver oil, 
strychnia, and other tonics will be found advantageous. Local applications are • 
of little benefit. • Tenotomy and nerve-stretching huvo been abandoned. 

X. < TETANY. 

Definition. —An affection characterized by peculiar bilateral tonic spasms 
of the extremities) either paroxysmal or continued. 

Etiology. —The disease occurs under very different conditions, of which 
the following classification of Frankl-Llocliwart is the most satisfactory: 

(a\ Te&'any of Adults. —(1) Epidemic tetany, also known as rheumatic 
tetany, idiopathic workman’s tetany or shoemaker’s cramp. In certain part- of 
the Continent of Europe the disease has prevailed widely, particularly in the 
winter season. Von Jackseh, who has described an epidemic form occurring 
in young men of the working classes, sometimea-with a light f ev er, —reg ards the 
disease, as Infectious. This form is acute, lasting only two or three weeks, and 
rarely, proving fatal. 

(2) Tetany of gastric and int$£UnaLtU#orders, as dyspepsia, gastrectasis, 
diarrhoea, and helminthiasis. The form associated with dilatation of the stom- 
acTTis rare, not moTc than 30 cases having been reported. 

(3) Tetany of the acute infectious diseases (typhoid, cholera, influenza, 
measle s, scarlatina, etc.). In some typhoid epidemics many cases have occurred. 

(4) Tetany following poisoning from chloroform, morphia, ergot, lend, 
alcohol, and unemia. Isolated examples of each have been reported. 

(5) Tetany may also develop duringjjregnancy or recur in successive preg¬ 
nancies. From its occurrence in nursing women, Trousseau called it “ nurse’* 
contracture.” 

( 6 ) Tetany following removal of the thyroid gland is probably due in il 
removal of the parathyroid bodies at the same time. Before these bodies wi re 
known to have any physiological function it was supposed that the removal of 
the thyroid alone might produce tetany, and many post-operative cases of fl"' i 
sort, like those from Billroth’s clinic, have been recorded. James Stewart In- 
reported an instance in which with the tetany there ijvere symptoms of fny xft ‘" 
dema and no trace of the thyroid gland, 
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(7) Tetany, may complicate other nervous disorder-. a, llu-edow's di-euse, 
jffebral twnor, cysts of the eerebellmu, ami syringomyelia. 

, (i) Tkiany in Ciiildkkm. —Tetany hears a deliiute relation to gastro- 
Ltestinal disorders, acute infections, and ru^cts in childhood, 
p In thg United States true tetany is an extremely rare disease, UrilliUi, in 
•895, collected 77 cases, among which cases of curpo-pednl spasm arc included. • 
During the past ten years an additional 70 cases have appcariM in Americiwi 
iterature. In ray wards at the Johns llopkins Hospital there were 8 eases 
>f undoubted tetany; f complicating dilatation of the stomach. •»* hyperacidity 
without dilatation, 1 case with chronic diarrluoa, and 1 occurring in repeated 
iregnaneies and lactation. , 

Morbid Anatomy. —The nature of the disease i< unknown. 11. Voters found 
in 8 post-mortems an interstitial neuritis of the extradural connective tissue, 
affecting both jnotor and sAisory nerves. Since the work of (ilev,* Vassale and' 
Generali, and others, it, lias lieen well established that the teianv following 
extirpation of the thyroid is due not to the loss of the lh\ roiif fum lion, hut to 
the coincident removal of the parathyroid glands. DilTercujes in the behavior 
of carnivorous and herbivorous animals in this respect are due to the fuel that 
while in the carnivora the glands are attached to the thyroid, in the lieihivori^ 
two of them lie at a distant point. The function of the parathyroid seems to' 
consist in the neutralization of a poison produced in the course of mclaholism. 
When the parathyroids are removed this free poison acts, upon the central 
nervous system and produces tetany. Spontaneous tetany is apparently the 
result of the production of so mmh of this unknown poison that the nor¬ 
mal parathyroids are insullicicnt to neutralize it. In a case of tetany follow¬ 
ing gastric dilatation in an old man who died in my service a I* tin* Johns 
llopkins Hospital, the parathyroid cells vvcie found by MucCallum hi be 
actively proliferating. 1'p hi the present time there is no deliiute proof that 
any other diseases are dependent upon lesion, of the parathyroid,. 

Symptoms.— In cases associated^]th general debility or m children with 
rickets the warn is limited to the hands and feet. The lingers are bent at the 
metacarpo-phalangoal joint, extended at the toi'iiiiia J<>">s. I >n> '" ' , ( 
gethcr, and the thumb is contracted in the, palm of the hand. U ■ 

flexed, the elbows are bent, and the arms are to-led over the <' 1 ' , 
lower limbs the foot arc extended and the toes adducted. 1 lie i s 1« ««f the 
Se and tik arc less commonly .hed bn. m 

trismus and the angles of the mouth arc drawn out. I In skin of « han 
and sometimes tense and ledemnto.,,. The spasms arc usually purox- 

unu teet is soinei children the attack may pass oil in a 

ysmal and last for a var'abk U" ! ^ ^^ m a(]ults hli ,r„e„ and 

few hours. In some of the more. , nanv (]av ,. (m d the attack may 

contracture may continue « ' fh(! p.m^ralure may he elevated 

las as long its two weeks. ^ , )llr oxv-m, there may he involvement 

£S? 

Certain additional features. valiM M )(a(k jg J, t ov( . r , the paroxysms 

ma/=« 

bWd’vSs" so as to impede the venous or arterial circulation. 



ftvmpf/>m in sjiown in the remarkable increase in the mechanical 
excitability of the motor nerves. A alight tap, for example, in the course of 
the facial nerve will throw the muscles to which it is distributed into active, 
wntxaction. Erb has shown tha^the e lectrical ir ritabili ty o f the motor nerves, 
especially to the galvanic current, is also greatly increased, and Hofjaann %g 
demonstrated the heightened excitability of the sensory nerves, the slightest 
pressure on which may cause parmaHinaia in the region of distribution. 

Diagnosis.—The disease is readily recognized. It is a mistake to call 
instances of ca$o-pedal spasm of children true tetany. It is common to find 
in rickety children or in cases of severe gastro-intestinal catarrh a transient 
spasm of the fingers or even «f the arms. By many authors these are consid¬ 
ered cases of mild tetany, and there are all grades in rickety children between 
the simple carpo-pedal spasm and the condition in which the four extremities 
"are involved ) but it is well, I think, to limit the tertn tetany to tjie more severe 
affection. , 

With true tetanus the disease is scarcely ever confounded, as the commence¬ 
ment of the spasjn, in the extremities, the attitude of the hands, and the etio- ’ 
logical factors are very different. Hysterical contractures are usually unilateral. 

Treatment.—5n the case of children the condition with which the tetany 
is associated qjiould be treated. ‘Baths and cold sponging are recommended 
and often relieve the spasm as promptly as in child-crowing. Bromide of 
potassium may be .tried. In severe cases chloroferm inhalations may be given. 
Massage, electricity, and the spinal ice-bag have also been used with success. 
Cases, however, may resist all treatment, and the spasms recur for many years. 
The thyroid* extract should be tried. Gottstein reports relief in a case of long 
standing, and Bramwell reports one case of operative tetany and one of the 
idiopathic form successfully treated in this way. 

In gastric tetany, especially when due to dilatation of the stomach, the 
mortality is high, and recovery without operative interference is rare: of 27 
cases collected by Eiegel, 16 terminated fatally. Cunningham collected 8 cases 
treated surgically, with a mortality of 37.5 per cent, as compared with 70 per 
cent treated by medical means, liegular, systematic lavage with large quan¬ 
tities of saline or mildly antiseptic solutions is sometimes beneficial. .. 

XL HYSTERIA. 

Definition .—A state in which ideas control the body and produce morbid 
changes in its functions (Mobius). 

Etiology.—The affection is'more, common-in women, and usually appear* 
l first abonUhc time of puberty, but the manifestations may, c ontiqp e .pntil the 
menopause, or even u ntil old age. Men, however, are by.no.~meane..exempt. 
and of late years hysteria In"the male has attracted much attention. It occur* 
u WLftU races, but is numb bsot» prevalent, particularly in its,severer forms, in 
.members of the Latin race,. In the United States the milder grqjps are com¬ 
mon, but the graver formB are rare in comparison with thw'frequeney with 
which they are seen in France. i ' <■ , 

Children under -twelve years of age-nre #ei very oftep.affefcted, but the 1 
disease may be well marked as early a^the fifth or sixth, year. One of the 
saddest chapters in the history .of human deception, that of the Salaiajritches, 
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tKyste^a] 'll^ r ^ o resulted dir0ctl y from 

' fonS^^So^ttielhird'w!th i,0r<ili u7" 1,,, , r ‘ Hl ' ty " ,Ul Wlucati0 °- - The 

, onsuMon We l ei ? 7- “ T'' lK ' ^isitivo mmus 

pathic tendencies, the members of whiTl ! y ™ rkwl ,,eur °- 

•ous sorts. Edition atCetoooftm tl «» vari- 
A child grows to girlhood with an eutlrel^e^SSlSj^t^ ISSSt 
others, and accustomed to have every whim gratified and nhuAdant sympathy 
lavished on eveiy woe however trifling. she reaches womanhood whh n S 
organization unfitted to Withstand the cares a,ulnorr.es of men-lay life A 
school between the ages-of twelve and fifteen, the most important periml in 
her life, when the vital energies are absorbed in the rapid development of the 
body, she is often cramming for examinations and cooped in close school-rooms* 
for six or eight hours daily. The result too frequently is an aejne. bright mind 
, in an enfeebled body, ill adapted to subserve the functions for which it was 
framed, easily disordered, and prone to react abnormally to tlinordinary stimuli 
of life. Among the more direct influences arc uuuUons qf various kinds, 
fright occasionally, more frequently love ailuirs, grid, and domestic worries. 
P hysical caus es less often bring on hysterical outbreaks, but. tliey may follow 
directly upon anjnjury or develop during the convalescence ffom an neute 
i llness or be associated with disease of the generative organs. The name 
hysteria indicates how important was believed to be the part played by the 
uterus in the causation of the disease. Opinions dilfcr a good deal ou this' 
question, but undoubtedly in many cases thine are ovarian and uter'po disorders 
the rectification of which sometimes cures the disease. Sexual excess, particu- 
la rly mas turbation, is an important, factor, l«>lh in girls and boys. * 
Symptoms. —A useful division is into the convu lsive and non^souguLuvo 
varieties. 

Convutsivc Hysteria. 


(«) Minor Founts.—The attack most commonly follows'emotional disturb¬ 
ance. fit may set in suddenly or be preceded by symptoms, called by the Inity 
“hysterical,” such as laughing and crying alternately, or a sensation of con¬ 
striction. in the neck, or of a ball rising in flic Ihroat—the globus hystericus. 
Sometimes, preceding the convulsive movements, there may be painful sensa¬ 
tions arising from the pelvic, abdominal, or thoracic regions, troin the de¬ 
scription these sensations resemble aura. They become more intense with the 
rising sensation of choking in the neck and dilliculty in getting breath, and t lie 
patient falls into a more or less violent convulsion. It will lie noticed that 
the fall is not sudden, as in epilepsy, but the subject goes down, as a rule, 
easily, often picking a soft, spot, like a sofa or an easy-chair, and in the move¬ 
ments apparently exercises care to do herself no injury, 'i et at the same time 
' she>appearMo be quite unconscious. The movements are clonic and disorderly*, 
consisting of to^and-fro motions of the trunk or pelvic muscles, while the head 
and arms are thrown about in an irregular manner. The paroxysm after a 
few minutes slowly subsides, then the patient becomes emotional, and gradually 
regains,consciousness. When questioned the patient may confess to having 
some- k^Wledge of the events which have taken place, but, as a rule, has no 
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accurate recollection. Durin g the attack the abdomen may be much distended 
wi^fiatus, and subsequently a large amount of clear urine may %e passed. 
The§e attacks vary greatly in character. There may be scarcely any move¬ 
ments of the limbs, but after a .nerve storm the patient sinks into a torpid, 
semi-unconsciousness condition, from which she is roused with great difficulty. 
In some cases from this'state the patient passes into a condition of catalepsy. 

« (6 ) Majoe Foams; IIybteko-epilepby.—T his condition ’has been espe-. 
pially studied by Charcot and his pupils. Typical instances" passing through 
the various phases are very rare in the United States andjh England. The 
attack is initiated by certain prodromata, chiefly minor hysterical manifesta¬ 
tions, either foolish or unseemly behavior^. excitegu^a—fome times dyspeptic 
symptoms with tympanites, or frequent micturition. of hyperesthesia 

may at this time be marked, the so-called hyslerogepic ygdipTso elaborately de¬ 
scribed by Richet. These are usually symmetrical anl-situated ever the upper 
dorsal vertebra, $nd in front in«a series of symmetrically placed spots on the 
chest'and abdomen, the most marked being those an .the' inguinal regions over , 
the ovaries. Painful sensations or a feeling of oppression 'and a globus rising 
in the throat may, be complained of prior to the onsdt of thfe convulsion, which, 
according to French writers, has four dist met stages: (1) Epileptoid condition, 
which closely simulates a true epileptic attack with tonic spasm (often leading 
to opisthotonhs), grinding of the teeth, congestion of the face, followed by 
clonic convulsions,■'gradual relaxation, and coma. This attack lasts rather 
longer than a true epileptic attack. (2) Succeeding this is the period which 
Charcot has termed clownism, in which there is an emotional display and a 
remarkable Series of contortions or of cataleptic poses. (3) Then in typical 
cases tliere is a stage in which tne patient assumes certain attitudes expressive 
of the various passions—ecstasy, fear, beatitude, or erotism. (4) Finally con¬ 
sciousness returns and the patient enters upon a stage in which she may display 
very varied symptoms, chiefly manifestations of a delirium with the most 
extraordinary hallucinations. Visions are Seen, voices heard, and conversations 
held with imaginary persons. In this stage patients will relate with the ut¬ 
most solemnity imaginary events, aud make extraordinary and serious charges 
against individuals. This sometimes, gives a grave aspect to these seizures, for 
not only will the patient at this stage make and believe the statements, but 
when recovery is complete the hallucination sometimes persists. I have rarely 
seen in the United States attacks having this orderly sequence. Much more 
commonly the convulsions succeed each other at intervals for several days m 
succession. Here we have a striking difference between hystero-epilepsy and 
true epilepsy. In the latter the status epileptieus, if persistent, is alun\' 
serious, associated with fever, and frequently fatal, while in hystero-epilep-y 
attacks may recur for days without special danger to life. After an attack 
of hystero-epilepsy the patient may sink into a state of trance or lethargy, m 
which she may remain for days. 

Non-convulsive Forms. 

So complex and varied is the clinical picture of hysteria that various mani¬ 
festations are best considered according fo the systems which are involved. 

Disordehs oe Motion.—( a) Paralyses .—These may bo hemiplegic, pm' 1 ' 
oleeic. or monoplegic. Hysterical diplegia is extremely race. Thajaraly^ 
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bejtmpistcd in hysteria. According |„ \\\n7h\\MZ\', iho'lu-miJu’S are 
^ur fames m °re frequent on the left than (he right „|o. The s not 
aflected-the neck may he involved, but the log sutlers most. sSon i 
edher Wed or tart on the alta-led sole. The b.Ueneui II ■ 

common'than hemiplegia. The loss of power is not absolutjf the legs call 

“2 5? m0 , VC f/ b , ut 1,0 ,,ot su iT<"'t <ln- patient. The refluxes may he in¬ 
creased, though th.e knee-jerk is often normal. A spurious inkle clonus may 
sometimes be present. The feet are usually extended and turned inwar,1 in the 
equino-varus position. Tlurmwles do not waifle and the electrical reactions 
are normal. Other manifestations, such as paralysis of the bladder or aphonia, 
are usually associat&Hrith,thc hysterical paraplegia. Hysterical.monoplegias 
may be facia]) crural, ur brachial. A condition of ataxia sometimes oeeurn 
with paresis, i he xiucobrdination may be a* marked feat line, and lliere ure 
usually sensory manifestations. 

(6) Contradur-es and Hjpqsnts. —There is an extraordinary variety of spas¬ 
modic affections in hysteria, of which the most eommon aue the following: 
The hysterical contractures may attack almost any group of voluntary muscles 
and be of the' hemiplegic, paraplegic, or inonoplcgn: type. ’I'hey may come 
on suddenly or slowly, peisist for months or years, and disappear rapidly. The ' 
contracture is most commonly seen in the arm, which is flexed at the elbow 
and wrist, while the fingers tightly grasp flic thumb in the palm of the hand; 
more rarely the terminal phalanges are hypore.xtendetl as in athetosis. It may 
occur in one or in both legs, more commonly in one. •The nukle.olomis 
is present; the foot is inverted and the toes are strongly Hexed. These eases 
may be mistaken for lateral sclerosis and the difficulty in diagnosis may really 
be very great. The spastic gait is very typical, and witli the exaggerated knee- 
jerk and ankle clonus the picture may be characteristic. In 1,S7!) I frequently 
showed such a case at the Montreal* General Hospital as a typical example of 
lateral sclerosis. The condition persisted for more than eighteen mouths and 
then disappeared completely. Ollier forms of contract ure may he in the 
muscles of the hip, shoulder, or neck; more rarely in those of the jaws—hys- 
terieoHllSmuB—or in the tongue. Remarkable indeed ure the local contrac¬ 


tures in the diaphragm and abdominal muscles, producing a pliantom tumor, 
in which just below and in the neighborhooil of the umbilicus is a firm, appar¬ 
ently solid growth. According to Gowers, this is produced by relaxation of 
the recti and a spasmodic contraction of the diaphragm, together with infla¬ 
tion of the intestines with gas and an arching forward of the vertebral column. 
They are apt to occur in middle-aged women about the menopause, and ure 
frequently associated with the symptoms of spurious pregnancy— psnudo-cyesis. 
The resemblance to a tumor may be striking, and I have known skilful diag¬ 
nosticians to be deceived. The only safeguard is to lie found in complete 
anifa tWi a when the tumor entirely disappears. Some years ago 1 went bf 
chance into the operating-room of a hospital and found a patient on the table 
under chloroform and the surgeon prepared to perform ovariotomy. Tho 
tumor however had completely disappeared with full anaesthesia. Mitchell 
has reported an instance of a phantom tumor in the left pectoral region just 
above tl^ breast, which was tender, hard, and dense. 
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Clonic spasms are more common in hysteria in this country than contrac¬ 
tures.' The following are the important forms: Rhythmic hysterical spasm. 
Thi?, unfortunately, is sometimes known as rhythmic chorea or hysterical 
chorea. The movements may Iks of the arm, cither flexion and extension, or, 
more rarely, pronation and supination. Clonic contractions of the steriR> 
clcido-mastoid or of the muscles of the jaws or of the rotatory muscles of the 
Head may produce rhythmic movements of these parts. The sjiasm may be in- 
one or both psoas muscles, lifting the leg in a rhythmic manner eight or ten 
times in a minute. In oilier instances the muscles of the trunk are affected, 
and every few moments there is a bowing movement—salaam convulsions—or 
the muscles of the back may Contract, causing strong arching of the vertebral 
column and retraction of the head. These movements may often alternate, as 
in a case in my wards, in which the patient on Ape days had regular salaam 
convulsions, while on wet days the rhythmic spasm was in thesmuseles of the 
back and neck. .Mitchell has described a rotatory spasm'in which the patient 
rotated involuntarily, usually to the left. More unusual cases are those in, 
which the contractions closely simulate paramyoclonus multiplex. Hysterical 
athetosis is a rate form of spasm. Tremor may be a purely hysterical mani¬ 
festation, occurring either alone or with paralysis and contracture. It most 
commonly involves the hands and arms; more rarely the head and legs. The 
movements are small and quick. In the typo described by Rendu the tremor 
may or may not persist during repose, but it is increased or provoked by voli¬ 
tional movements. Volitional or intentional tremor may exist, simulating 
closely the movements of insular sclerosis. Buzzard states that many instances 
of this disease in young girls are mistaken for hysteria. 

Disokders of S]«fSATioi*.-r/lnft's</im'a is most common, and usually con¬ 
fined to one half of the body. It may not be noticed by the patient. Usually 
it is’ accurately limited by the middle line anddavoives the mucous surfaces and 
deeper parts. rThe conjunctiva, however, is often spared. Thcw(£mayJ)eJhemi- 
jjnopia. This symptom may come on slbwly or follow a convulsive attack. 
Sometimes the various sensations are dissociated and the anesthesia may be 
Only to pain and to touch .! The akin of the affected side is usually pale and 
cool, and a pin-prick may not be followed by blood. With the loss of feeling 
there may be loss of muscular power. Curious trepbie-ehanges may be present, 
as in an interesting case of Weir Mitchell’s, in which there was unilateral 
swelling of the hemiplegic side. 

A phenomenon to which much attention has been paid is that of transfer¬ 
ence. By. metallotherapy, the application of certain metals, the- anaesthesia 
(or analgesia can be transferred to the other side of the body. It has been 
shown, however, that this phenomenon may be caused by the electro-magnet 
and by wood and various other agents, and is probably entirely a mental effect. 
The subject has no practical importance, but it remains an interesting and 
instructive cnapter in Gallic medical history. 

• Hyperasthesia. —Increased sensitiveness and pains occur in various parts 
of the body. One of the most frequent complaints is of pain in the head, 
usually over the sagittal suture, less frequently in the occiput. This is de¬ 
scribed as agonizing, and is compared to the driving of a nail into the part; 
hence the name clavus hystericus. Neuralgias are common. Hypeiaathgtio 
areas, the .hysterogenic points, exist on the skin of the thorax and^bdomen, 



pressure upon which may cause minor manifestation* or oven a convulsive 
attach Increased sensitiveness exists m the ovarian reomn, hut is not pecul¬ 
iar to^hysteria. Pain in the back is an almost constant complaint of hysterical 
patients. The sensitiveness may be limited to certain spmou* piocess'c;, ot it. 
nisy be diffuse. In hysterical women the pain* in the abdomen mav simulate 
those of gastrftlgia and of gastric uleer, or the condition mav he aimed identical 
with that of peritonitis; more rarely the abdominal pains eiosclv resemble llnw; 
o f ap pendix disease. 

Special Senses .—^Disturbances of taste and smell are iiot.iineommou and * 
may cause a good deal of distress. Of ocular symptoms, retinal Inpcnesthcsia 
is the most common, and the patients always prefer to he in a daikcned room. 
Detraction of the field-of ^vision is common and usually follows a convulsive 
seizure. It may persist for years. The color perception may he normal even 


with complete anmslhesia, and in America the achromatopsia dor* not seem • 
to be nearly so‘common an hysterical manifestation as in Kuropc. Ilyslene.il 
deafness may be complete and may alternate or come on at theVame lime with 
•hysterical blindness. / Hysterical amaurosis may occur m clnldrcn. One must 
carefully distinguish between functional loss of power and simulation. 

Visceral Manifestations.— Respiratory Apparatus.-- orMi-dmbnnces in 
the respiratory rhythm, the most frequent, perhaps, is an exaggeration of the 
deupojUweath, which is taken normally every fifth or sixth inspiration, or 
there may be aa"catching” breathing, such as is si-eu when cold water is 
poured over a person. > In hysterical dyspncca there is no spi-eial di*!ie*s and 
the pulse is normal. In vvliat is known as the syndrome of Hriqucl there i*. 
shortness of breath, Suppression of the voice, and paralysis of the diaphragm. 
The anhelation is extreme. In rare instances there is Ipilypii.cif. .Viamg 
laryngeal manifestations aphonia is frequent and may persist for months or 
even years without other special symptoms of (lie disease. Spasm "f ih< 
muscles mav occur with violent inspiratory ('(torts and great am 

may even lead to cyanosis. ^Iiceougl^ or sounds re.semld.ng ,l ’ £ ' ‘J ' ‘ 

for weeks or months at a time. Among the most remarkable of ' 

manifestations are the hysterical cries. These may mimic 
by animals, such as barking, mewing, or grimhug; )rM 

of them have been repeatedly observed. Dxtraoidinary or I <|f 

citlier inspiratory or expiratory. 1 saw at \\ agoer s t . ^ 

,„ir,oc„ or fourteen. *« 

5SfS Srd“"suL /was — 

to a skeleton.^ Attacks of gaping, yawning, ai cu larly in young girls. 

Tho hysteric,. cough is 

It’ may occur m paroxysms, but Sir Andrew Clark has culled 

extremely monotonous and unpleasant o • occurring about the 

attention to a loud, barking cough (cynobexi ^ altacks , 
time of puBerty, chiefly in boys belonging to neurot.e 
whieft last about a minute, recur frequen y. deceptive and 

Thera i. a pcealiar form of '"XS”'"'1™’ d,«,L It,!- >l«d«m 
lead to the diagnosis of piihiionary is^ ^ ^ , 1( , ]limrv hunuoptysis; on sit- 
as a pale-red fluid—not so bright, contains particles of food, pave- 

tlin/it plants a reddish-brown sediment, It contains j 
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p.s—^^crcs; 

Staring tb. I»d, .pp^tiy ta?''Pr‘ .Sob: In <A» 

fi Aicb m#6od *»s to b.«!*«**““ g a,.tori i. „g«- 
cases there is.incessant gagging. y mw f ca ture may persist fot 

'gitated without much effort and withou^u^Thifca^ 

£» «ithont sroat d “ ritei * ffir 

able digestive disturbance in hy ft£l*norexia—-but feebly character- 

™ir M 1 te I T ”i.t H&i SSET^^K. i* « 

rirt r £* - y&t-°£2 £ 5= “ 

, antagonism to food whl ^ “ . rige to gome 0 f those remarkable 

the approach of food, and this 8) /Mitchell) There are three 

cases of survival for long penods without food a JsychicaP 

special features in anorexia nervosa: P»«t, and mo^P ^ .* J always 
state, usually depressant, occasions y ^ considered here. Secondly, 

hysterical, and-the coni 1011 ®^ it regur gitation, vomiting, and the whole 
stomach symptoms, loss of appftiw, g S • fiddly, emaciation, 

' series of phfihomena associated with dvsenterv The patient finally 

which reaches a grade seen only t he thighs and legs , 

takes to bed, and in extreme ««■ b- «VJ a f * or on l y 

flexed, and contractures may o • wasted dry, and covered with \ 

‘upon urgent compulsion The sk ^ Mvera \ w Lks at a time, and 

bran-like 'scales. No food ^may m8 Although the condition 

attempts to ^ mayte ^ J from their home surroundings 
looks so alarming, these cases, ,■ recover in a remarkable 

wd tented bf W.ir «ib*ell’- m«th«d, "noted. DeA ■ 

r :szsz'Ziztt* - •* - 

ttetfrl’weighedonly 49 P™nd«. No ^“”""S il:y“by tonic co.- 
.Hysterical tympanites is a common feature y mu8cle8 . lt 

traction of the diaphragm andirilfaltic unrest (Kussmaul). Fre- 
may be associated wittfjthe 00 tTdisturbance in either the small or 

quent discharges of faeces may be d f ^ma is found in some hysterical 
large bowel,,An obstinate especially with the 

patients, which proves very . j looseness of bowels to 

taking of food. It seems an aggravated form of the looseness oi ^ 

which so many nervous people are subject on emo 10 ^ different form 

L. h«,= t. di.rrhc bn»«,»Wy »«« ff to g :i| An»;^ ly „ 

is that produced by what Mitchell calls tiii irtltahto-Mowm, m J CoIl . 

are paid frequently during the day, sometimes into grert ^ 

stipation is more frequent, however and may be due to a lo« °fpo ^ 

njpst remarkable of hysterical phenomena, loUowmg a s. oc W 



sUpahQi 1 , tympanites, vomiting, sometimes ham.atemosk The const!nation 
grovre worn, everything taken by the mouth ,s rejected. the vom.tus hcUmes 
fffiealim character, even scybala are brought am! suppoMtor.es am! cncmata 
are vomited. The symptoms may continue IV weeks amt then gradually sub¬ 
side. Laparotomy even thrice in one patient—lias shown a perfectly normal- 
looking condition of the bowels (I’arkes Weber). 

• ^diO-VMcnUir.- flittp'tl action of the heart on (lie slightest’emotion, with 
or without the subjective sensation of palpitation, is often a source of great, 
distress-^A alow pulse is less frequent. Tams about the lieifrt may simulate 
angina. ^ h lushes in various parts are among the most common symptoms, 
i Sweating may occur, or the seburrhaia ni(jrimn». causing a darkening of the 
skin of the eyelids. • 

Among the more remarkable vaso-motor phenomena are the so-called stig- 
mata or tuemcyfrhages in the skin,’such as were present in the celebrated ease’ 
of LomseLateau. In many cases these are undoubtedly tequila lent, but if, 
as appears credible, such bleeding may oust, in the hypnotic trance, there seems 
no reason to doubt its occurrence in the trance of prolonged religious ecstasy. 

Joint Affections. —To Sir Benjamin Brodie and Sir panics Paget we 
owe the recognition of these extraordinary manifestations of hysteria. Per¬ 
haps no single affection has brought more discredit upon tin* profession, for 
the cases are very refractory, and finally full into the hands of a*charlatan or 
faith-healer, under whose touch the disease may disappear id once. Usually 
it affects the knee or the hip, and may follow a trifling injury. 'Pin* joint is 
usually fixed, sensitive, ami swollen. The surface npiy be cool, but sometime* 
the local temperature is increased. To the touch it is yery sensitive and 
movement causes great pain. In protracted eases the muscles about the joint 
are somewhat wasted, and in consequence it looks larger. Tim pains arc often 
noofcuwal, at which time the local temperature may bo much increased. \\ lute, 
as a rale, neuromimetic joints yield to proper management, there are inter¬ 
esting instances in the literature in» which organic change lias sueyeeded tlm 
functional disturbance. In the remarkable ease reported m Weir Milebell s 
lectures, the hvsterical features were pronounced, and, on account of the i-liron- 
icity, the disease of the knee-joint was considered organic by such an author 1 y 
as Billroth. Sands found the joint surfaces normal, and the thickening 

due to inflammatory products outside the capsule nol „ irrin „ 

Intermittent hydrarthrosis may lie a manifestation of hysteria, occur b 
in the knee or other joints, sometimes with transien mental 

experimentally or accidentally only with iys t. ’ , , ree » ^„ 0 ti icr 

*'*•!> present thin same phenomenon m s isher ? ' .lightest 

.Ming peculiarity » the J^J**-*^ patient,. This' 
depandence can be placed upon Hit sun ■ _ / or im) atby. 

appears to result partly, but not w h °lly, rom^ d . igtent hallucina- 

Hysterical patients may become msa P , , ^ Q f an 

tions and delirium, alternating iierhaps with em ^ ^ enlirely 

fated character. For week? 01 months tt ey y simulate that of 

oblivious^their surroundings.- with a delirium which may simulate 
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dditimn tomans, particulaily in being associated with loathsome and un¬ 
pleasant animals. The nutrition may be maintained, but in these’eases there 
is qlways a very heavy, foul breath. With seclusion and care recovery usually 
takes place within three or fou* months. At the onset of these attacks and 
during convalescence the patients must be incessantly watched, as <a suicidal 
tendency is by no means uncommon. I have been accustomed to speak of this 
Condition as the status hystericus. • 

Of hysterical manifestations in the*higher centres that of trance is the 
most remarkablb. This may develop spontaneously without any convulsive 
seizure, but more frequently, in America at least, it follows hysteroid attacks. 
jQa fa de p sy may be present, a condition in which the limbs are plastic and 
remain in any position in which they are placed. • 

Tan Metabolism in Hysteria. —The studies of Gilles de la Tourette and 
Cathelineau, under Charcot’s direction, hafe shown that in the^rdinary forms 
of hysteria the .urine does not*show quantitative or qualitative changes, but 
in the severer types, characterized by convulsions, etc., there are important, 
modifications: reduction in the urates and phosphates; the ratio of the earthy 
to the alkaline phosphates, normally 1:3, is 1:2, or even 1:1. The urine is 
also reduced in amount. They think that these changes might sometimes serve 
to differentiate convulsive hysterfa from epilepsy, in which there is always an 
increase in the solid constituents after a seizure. 

Hysterical Fever. —In hysteria the temperature, as a rule, is normal. 
The eases with fever may be grouped as follows: (a) Instances in which the 
.fever is the sole manifestation. These are rare, but I have seen at least two 
cases in yjhieh the chronic course, the retention of the nutrition, and the 
entirely negative coadition of the organs left no other diagnosis possible. In 
a dase which I had under observation the patient had for four or five years an 
afternoon rise of temperature, reaching usually to 102° or 103°. She was well 
nourished and presented no pronounced hysterical symptoms, beyond a form 
of interrupted sighing respiration so olten seen in hysteria. There was a 
marked neurotic history on one side of the family. 

(b) Cases of hysterical fever with spurious local manifestations. These 
are very troublesome and deceptive cases. The patient may be suddenly taken 
ill with pain in various regions and elevation of temperature. The case may 
simulate meningitis. There may be pain in the head, vomiting, contracted 
pupils, and retraction of the neck—symptoms which may persist for weeks— 
and some anomalous manifestation during convalescence may alone indicate 
to the physician that he has had to deal with a case of hysteria, and has not. 
as he perhaps flattered himBelf, cured a case of meningitis. Mary Putnam 
Jacobi, in an article on hysterical fever, mentions a case in the service of 
Comil which was admitted with dyspnoea, slight cyanosis, and a temperature 
of 39° C. The condition proved to be hysterical. There is also an hysterical 
pseudo-phthisis with pain in the chest, slight fever, and the expectoration of a 
' blood-stained mucus. The cases of hysterical peritonitis may also show fever, 
(e) Hysterical Hyperpyrexia .—It is a suggestive fact that the cases of 
paradoxical temperatures repotted of late years, in which the thermometer ha* 
registered 112° to 120° or more, have been in women. Fiaud has been prac¬ 
tised ti^some of these, but others have to be accepted, though their explanation 
is impossible under our known laws. 
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DiagnMii.—Inquiry into the occurrence of previous man is ,i |ifiv . m , in 
the mental-conditions taay give important mfomiatmn. Th J 
a rule, should not be asked the mother, who of all others is least 
satisfactory mformation about the patient s condition. The .nvurreiM, «»£ 
globus hystericus, of emotional attacks, of weeping and ervmg, are itafion 
suggestive. The points of difference between the convulsive ‘attacks and . 
epilepsy were referred to in their description. and as a rule little difficulty*.,* 
experienced in distinguishing between the two conditions. The hv-ferintl 
paralyses are very variable and apt to be associated with aihesthesiu. The 
contractures may at times bo very deceptive, but the occurrence of areas of 
anaesthesia, of retraction of the visual field, and the development of minor 
hysterical manifestations,‘give valuable indications. The contractures disap¬ 
pear under full anmsthcsia. Special care must he taken not to confound the 
spastic -paraplegia of hysteria with lateral sclerosis. 

The visceral manifestations are usually recognized without .much difficulty. 
# The practitioner has constantly to bear in mind the strong tendency in hys¬ 
terical patients to practise deception. > . 

Treatment.—The prophylaxis in hysteria may be gathered from the re¬ 
marks on the relation of education to the disease. The successful treatment 
of hysteria demands qualities possessed by few physicians. The* first element 
is a due appreciation of the nature of the disease on the pari of tfie physician 
and friends. It is pitiable to think of the misery which lias'been inIhded on 
these unhappy victims by the harsh and unjust treatment wliu-li Inis resulted 
from false views of the nature of the trouble; on the other band, worry and* 
ill-health, often the wrecking of mind, body, ami estate, arc entailed, n|x>n 
the near relatives in the nursing of a protracted case of liystcrin. The minor 
manifestations, attacks of the vapors, the. crying and weeping spells, nrc pot 
of much moment and rarely require treatment. The physical condition should 
be carefully looked into and the mode of life regulated so us to insure system 
and order in everything. A congenial occupation offers the 1 >chI remedy for 
mamu>f-these-manifestations. Any functional disturbance should lie attended 
to and a course of tonics prescribe*!. Special attention should bn paid to the 

action of the bowels. • „„ 

Valerian and asafeetida are often of service, bocjhc pains in various 

parts, particularly in the back, the thcnno^a u t cr y 811 8 fl-Lit, e cc rici y j 
be found invaluable. Morphia should be withheld In the cnwnls.ve smziire^ 
particularly in the minor forms, it is often best, after settling the patici 
comfortably to leave her. When she comes to, and finds herself alone and 
without sympathy, the attacks are less likely to be repeated ere is, m» 

a -manta, 1 and..emotional anomaly, andt . P° rc i a tivcs who iiiisinlcrpret 
i. mnml mntol. At toms. .u.ro.n M by „r tl» dten 

entirely the symptoms and have no app necessary control is 

the sever* fims of hysteria can rarely be cured. The necessary go 
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impossible; hence the special value of the method introduced by Weir Mitchell, 
which is particularly applicable to the advanced cases which have become 
chronic and bedridden. The treatment consists in isolation, rest, diet, massage, 
and electricity. Separation frqm friends and sympathetic relatives must bo 
absolute, and can rarely, if ever, be obtained in the individual’s liome. An 
essential element in the treatment is an intelligent nurse. No small share 
t<| the success which has attended the author of this plan has been due to the. 
fact that he has persistently chosen as his allies bright, intelligent women. The 
details of the plan are as follows: The patient is confined.to bed and not 
allowed to get up, nor, at first, in aggravated cases, to read, write, or even to 
feed herself. Massage is used daily, at first for twenty minutes or half an 
hour, subsequently for a longer period. It is essential as a substitute for exer¬ 
cise. The induction current is applied to the various muscles and to the spine. 

' Its use, however, is not so essential as that of massage. The,diet may at first 
be entirely of milk, 4 ounces every two hours. It is better to give skimmed 
milk, and it may be diluted with soda water or barley water and, if necessary,„ 
peptonized. After a week or ten days the diet may be increased, the amount 
of milk still being kept up. A chop may be given at midday, a eup of coffee 
or cocoa with toast or bread and butter or a biscuit with the milk. The 
patients usually fatten rapidly ak the solid food is added, and with the gain 
there is, as a rule, a diminution or cessation of the nervous symptoms. The 
milk is the essential element in the diet, and is in itself amply sufficient. 

The remarkable results obtained by this method are now universally rceog- 
jiized. The plan is more applicable to the lean than to fat, flabby hysterical 
patients. Not only is it suitable for the more obstinate varieties with bodily 
manifestations, but in the cases with mental symptoms the seclusion aud sepa¬ 
ration from relatives and friends are particularly advantageous. In the hys¬ 
terical vomiting JJebove’s method of forced feeding may be used with benefit. 
For the innumerable minor manifestations and for the simulations the indi¬ 
cations fqr treatment are usually clear. <- All hysterical patients are subject 
to suggestion, and hypnotism has been used extensively. In cases of contrac¬ 
tion and of paralysis it is often of great help. Suggestion alone, without the 
induction of the hypnotic state, may suffice to cure hysterical paralysis. In 
careful hands it may be used, always remembering that hypnotism is a two- 
edged sword with which many good men in the profession have been sore 
smitten, and many patients more hurt than helped. 

XII. NEUBASTHEN1A (Psychaathenia). 

Definition. —A condition of weakness or exhaustion of the nervous system, 
giving rise to various forms of mental and bodily inefficiency. 

The term, an old one, but first popularized by Beard, covers an ill-defined, 
motley group of symptoms, which may be cither general and the expression 
.of derangement of the entire system, or local, limited to certain organs; henc’ 
the terms cerebral, spinal, cardiac, and gastric neurasthenia. 

Etiology. —The causes may be grouped as hereditary and acquired. 

(a) Heejuuxahy. —We do not all start in life with tljc same amount of 
nerve capital. Parents who have led irrational lives, indulging in excesses of 
various kinds, or who have been the subjects of nervous complaints or of mental 
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trouble, ma^ transmit to llioir children an org.nu/aiion which i* defective in 
what, for want of a liettcr term, wo mu-t call " Mono tone " Such nuli\ nltisil^ 
start Handicapped with a neuropathic predisposition. ami fiirin^li a cniiMih'r- 
able proportion of our neurasthenic patient* ‘A* \an (iieson -niinioii*lv puts 
it, the pbtential energies of the lusher loiistellalions of their association 
centres have been squandered by their ancostois," 

• Besides such Torms of hereditary neuropathy, which wo ha\e to look upon 
as instances of injury to the germ-plasm denied from one jir both of the ' 
parents, there have to be considered those eases in vvlinh during intra-iitorine 
life there have been conditions which interfered mill the proper development 
and nutrition of the embryo. So long a* these iiidividiniN are content to tnms- 
act a moderate business with their life capital, all may go well, hut there is 
no reserve, and in the exigences of ijiodern life these small capitalists go under 
and come to us*as bankrupts. 

( I ) Aoquihkd.—T he functions, though perverted most readily in persons 
who have inherited a feeble organization, mav also lie damaged m persons with 
no neuropathic predisposition by exercise winch is eicessivc'ui proportion to 
the strength—i. e., by strain. The cares and anxieties attendant upon the 
gaining of a livelihood may be borne without distress, hut in in.inv persons the 
strain becomes excessive and is first manifested as worry. The individual loses 
the distinction between essentials and non-essentials. trille* cause annoyance, 
and the entire organism reacts with unnecessary readiness In slight sthmili, 
and is in a state which the older writers called irritable weakness. 11 such 
a condition be taken early and the patient given rest, the balance js quickly 
restored. In this group may lie placed a large pnqiortioii of the ncatasl trines 
which we see among business men, teachers, and journalists. Neinastlieiya 
may follow the infectious diseases, particularly inlliieiizii, typhoid rover. iwA 
syphiliB. The abuse of certain drugs, alcohol, tobacco, morphine may lead to 
a high grade of neurasthenia, though the drug hnl.it is more often a result 
rather than a cause of the neurasthenia. Other causes more subtle, v.1 |x.ton , 
and less easily dealt with, are the worries attendant upon love alfairs, religious 
doubts, and the sexual passion. Sexual excesses have u.uloiih edly been exag¬ 
gerated as a cause of neurasthenia, but that they are responsible in a "'.nib, r 

° f ^i^a^tms, especially those following upon railway ace,denis, 

more often a combination of both. The appearance of he patient i. "k 
gestive, sometimes etareetoistie, but M™"<»*-*; 

«» ~ ^ geined I, th» l*^ti — i” »«' 

enters the room—the. way he is c lothc.l, . of wul .ri,i and 

Jwdy, his facial.expression, and the humor. may tt lllf ,|, grade 

1 slight anaemia may be present J J t j ( .„ (s an . usually lovv- 

; and tHe patient may be confined to bed Meutallv " 

spirited and despondent; women feSi""- and there have accordn.gly 
The local-symptom s may V , ( i is(! ase—cerebral. spinal. eardio- 

been described a whtfle series of type fi ‘ . # jaek-of accord- 

vascular, gastric, and sexual. In a | nn ' c up ] alM K and.the .objective 
aaee-bebM^lihe.symptonis of which Jic patient complain 
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t \h an S PR disonypridilft --ty -tfao-'phrmrriftn, In nearly every clinical type of the 
disease the predominant symptoms are referable to pathological sensations and 
the psychic effects of these. Imperfect deep is also complained of by a majority 
of patients, or, if not complained of, is found to exist on inquiry. 

Tp th° p°y" v ‘ ; -» form the symptoms are chiefly connected with 

t an inabi}ity,lp perform .the.ouli nary mental work. Thus a row of figures can 
not be correctly added, the dictation or the writing of a few letters is a soura- 
of the greatest # worry, the transaction of petty details in business is a painful 
effort, and there is losj^oL power of. fixed -attention. .With this condition there 
may be no hqaihirhp the appetite may be good, and the patient may sleep well. 
As a rule, however, there arS sensations of fulness and weight or flushes, if not 
actual headache. ‘■j]° Q p 1o °°" Q °° is a frequent concoihitant of the cerebral form, 
and may he the first manifestation. Some of thqpe patients are good-ifiinperol - 
and cheerful, but a majority are moody, irritable, and depressed. 

HypfiRosthesia, especially#) sensations of pain, is one of the main’ charac¬ 
teristics of almost all neurasthenic individuals. The sensations are nearly 
always referred fo some special region of the body—the skin, eye muscles, the 
joints, the blood-v essels, or the viscera. It is frequently possible {©"localize 
a number of points painful <j> pressure (Valleix^ points). In-some pa¬ 
tients thery Is marked vertigo, occasionally even resembling that of JJAniire’s 
disease. 

If such pathological sensations continue for a long time the mood and 
character of the patient gradually alter. The appalled--—imtabie-humor ’’ 
develops. r Many obnoxiously egoistic individuals met with in daily life are in 
reality examples* of psychic neurasthenia. Everything is complained of. The 
patient demands the greatest consideration for his condition; he feels that he 
hra been deeply insulted if his desires are not always immediately granted. 
He may at the same time have but littl e consideration for others. Indeed, in 
the severer forms of the disease he may show a malicious pleasure in attempt¬ 
ing to Inake people who seem happiefr than himself uncomfortable. Such 
patients complain frequently that they are “ misunderstood ” by their fellow*. 

In many cases the so-called “ anxiety conditions ^gradually come on; one 
scarcely ever sees a case of advanced neurasthenia without the existence of 
some form of “ anxiety.” In the « irripW fwv«ia. af ( nosoph obia! there 

may be only a fear of impending insanity or of approaching death or of apo¬ 
plexy. More frequently the anx iou s fool i n g is localized somewhere in the bod)’ 
—in the prsee ordial region, in the head, in the abdomen, in the thorax, or more 
rarely in the extremities. 

In some cases the anxiety becomes intense and the patients are restless, ami 
declare that they do not know what to do with themselves. They may throw 
themselves upon a bed, crying aid c o mpl aining, and makingnonvulsive roove- 
ments with the hands-and feet. S uicidal tendencie s are not uncommon m 
such cases, and patients may in desperation actually take their own lives. 

Involuntary mental activity may be very troublesome; the patient com¬ 
plains that when he is overtired thoughts which he can not Btop or control 
run through his head with lightning -like rapidity. In other cases there is 
marked absence of mind, the individual’s mind being so filled up owing » 
the overexcitability of latent memory pictures that he is unable to form the 
proper associations for ideas called up by external stimuli* Some time* a 
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patient complains that a definite word, a name, a unrulier, a melody, or a song 
keeps rumflng in his Head in spite o£ all lie ean do to abolish it. • 

In the severer eases of psychic nonraslhomo the so-called " phobiqs ",aro 
common. The most frerjuenriofm perhaps jf ayur_<ii>liubin. in which patients 
ji* .moment they come into an open space are oppressed by uu exaggerated 
feeling of anxiety. They seem “ frightened to death." and commence to 
iremble all over*; they complain of compression of the thorax and palpitation 
of the heart. They may break into profuse perspiration and assert that they, 
feel as though chained to the ground or that they can not mtfve a step. It is 
remarkable that in some such cases the open space can tic crossed if the indi- 
- vidual be accompanied by some one, even by a child, or if ho carry a stick or 
an umbrella! Other people are afraid to be left alone (monophobia), espe¬ 
cially m a closed-compartment (claustrophobia). 

The fear'bf people and of society is known a s anllir opoplmbia. A whole’ 
series of other phobias have been described—UjtopJuibia. or ll(o fear that high 
• things will fall; path ophobia, or fear of disease; siderodromophobia, or fear 
o£ a railway journey; siderophobia or astrophobiu, fear of thunder and light¬ 
ning!' Occasionally we meet with individuals who arc afraid of everything and 
every one—victims of the so-called pantophobia. 

Thq stp e.ripl senses may be disturbed, particularly vision. An aching or 
weariness of the'eyeballs after reading a few minutes or Hashes’ of light, are 
common symptoms. The “ irritable eye,” the so-called nervous or ncurnpHicmc 
asthenopia, is familiar to every family physician. According to Biiiswuiiger, 
the essence of the asthenopic disturbance consists m pathological sensation* 
of fatigue in the ciliary muscles or the medial recti. . . 

There may be acoustic disturbances-hyperalgesia and even true hyper- 


aCUB One of the most common of all the symptoms of neurasthenia is the preJmre 
in the head complained of by these patients. This symptom, variously ilc 
scribed, may be diffuse, hut is morOfrequently referred to some on* region 

plain of weariness on the least C “L ’ in lhe w There may 

intercostal neuralgiform pains an rochialgia may he spontaneouH, 

be spots of local tenderness on the spine. The ach.algm may ^ ^ 

or may be noticed only on 0 f numbness and tingling, and 

disturbances of sensation, partic yj neuralgias, especially in connection 
the reflexes may be increased. V > aching pain in tin 

with the genital organs, are ^ ™ t . on>bint complaint in these cases, 

back or in the back of the neck ■ wVt , i( , r tlus condition is one of nenras- 
In women it is often impossible■ ■ ^ that U(0 disturbances of imisoulai 
thenia or hysteria. It is ,n ' F h wr ilings amyosthenm partieu- 

aetivity are most pronounced and m"* * mfty ^ irritative 0 r paretic, o, 

larly plays an important ™j coordination are not uncommon it 

^These 

^^— probably owing 10 insufficient 
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ration on the part of the sympathetic rather than to paresis of the oculo¬ 
motor nerve. Occasionally Horn berg's Bymptoin may be present, and the 
patient, or even his physician, may fear a beginning tabes. More rarely .there 
is disturbance of such finely coordinated acts as writing and articulation, not 
unlike those seen at the onset of general paresis. Such symptoms %re always 
alarming, and the greatest care must be taken in establishing a diagnosis. 
That they may be the symptoms of pure neurasthenia, however, can no longer 
.be doubted. 

The reflexes dn neurasthenia are usually increased, the deep reflexes espe¬ 
cially never being absent. The condition of the superficial reflexes is less 
constant, though these, too, a«e usually increased. The pupilsjjare often diluted, 
and the reflexes are usually normal. There may be inequality .of the pupils 
in neurasthenia, a point which Pelizaeus has especially emphasized. Errors 
'in refractiofi are common, the correction of whiclf may give gjeat relief. 

In another type of cases the .muscular weaknesq is extreme, and may go on 
even to complete motor helplessness. Very thorough examination is necessary 
before deciding qsjto the nature of the affection, since in some instances serious 
mistakes have been made. Here belong the atzemia of Ncftel, the akinesia 
algera of Mobius, and the neurasthenic form of astasia abasia described by 
Binswanger. . • 

In other 'cases the cardio-vascular symptoms are the most distressing, and 
may occur with only slight disturbance of the cerebro-spinal functions, though 
the conditions are nearly always combined. Palpitation of the heart, irregular 
pndjrery rapid action (neurasthenic tachycardia), and pains and oppressive 
feelings in the cardiac region are thp most common symptoms. The slightest 
exciteihent'may be followed by increased action of the heart, sometimes asso¬ 
ciated with sensations of dizziness and anxiety, and the patients frequently 
havfe the idea that they suffer from seriouB disease of this organ. Attacks of 
pseudo-angina may occur. 

Vaso-rpotor , disturbances constitute <a special feature of many cases. 
Flushes of heat, especially in the head, and transient hypertemia of the skin 
may be very distressing symptoms. Profuse sweating may occur, either local 
or general, and sometimes nocturnal. The pulse may show interesting features, 
owing to the extreme relaxation of the peripheral arterioles. The arterial 
throbbing may be everywhere visible, almost as much as in aortic insufficiency. 
The pulse, too, may under these circumstances have a somewhat water-hammer 
quality. The capillary pulse may be seen in the nails, on the lips, or on the 
margins of a line drawn upon the forehead, and I have on severed occasions 
seen pulsation in the veins of the back of the hand. A characteristic symptom 
in some cases is the throbbing aorta. This “ preternatural pulsation in the 
epigastrium,” as Allan Bums calls it, may be extremely forcible and suggest 
the existence of abdominal aneurism. The subjective sensations associated 
with it may be very unpleasant, particularly when the stomach is empty. 
c In women especially, and sometimes in men, the peripheral blood-v^ael,- 
are contracted, the extremities are cold, the nose is red or blue, and the face 
has a pinched expression. These patients feel much more comfortable when 
the cutaneous vessels are distended, and resort to various qieans to favor thin 
(wearing of heavy clothing, use of diffusible stimulants). 

The general features of gastro-intestinal neurasthenia have been dealt with 
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amlp a* section of nervous dyspepsia. The connection of these eases with 
dilatation sf the stomach, floating kidney, and the condition which Ulfonnl 
calls entgroptom has already been mentioned. 

SjucmUimrasthenia is a condition m whi K h there is an irritable weakness 
of*the Bernal organs manifested by nocturnal emissions, unusual depression 
aftfijuntexaonrse, and often by a distressing dread of impotence. The mental 
condition of these patients is most pitiable, and they fall an' easy prey to 
quacks and charlatans of all kinds. 

Spermatorrhoea i*--the bugbear of the majority. They esin plain. #f- eon- 
ijjHjfjd losses hflHtUy without accompanying pleasurable sensations. After 
dafonation or' nyjtfjjritiQn there may be seminal discharges. J1 icroscupic ex¬ 
amination sometimes reveals the presence of spermatozoa. Actual non mis 
impotence- ia- not uncommon. The “painful testicle” is a well-known ncurus- 
thenie~pheaempnon. In thb severer cases, especially those beariilg the stig-’ 
mata of degeneration, thero, may be evidence of serial pervurejon. 

Tn farp files it ia-common to find a tender ovary, and painful or irregular 
menstruation. , . 

In all forms of neurasthenia the condition of the urine is important. 
Many cases are complicated with the symptoms of the condition known as 
licjy gmia and so marked may this be that Some tune indeed made a special 
form of lithamic neurasthenia. Polyuria may be present, but i* more com¬ 
mon in. hysteria. With disturbed digestion the urates and. oxalates ipay bo 
in excess. 

TKogwod* —rPt yrhju ihtnijL —Under this term Janet would separate from 
neurasthenia the eases characterized by mental, emotional,.and physical dis¬ 
turbances, imperative ideas, phobias of all sorts, doubts, enfeebled will, ilmon- 
trollable movements, and many of the borderland features of Hie humility* of 
young persons. It is really an inherited yyrelionenrosiH, while ncmusth.diia 
is-tuwalbuapquired. Obsessions of all sorts characterize the condition and 
thaw-may be a feeling of unreality asd even of loss of personality. (Jew com¬ 
plicated the condition may be is shown from the following varieties distin¬ 
guished by Janet: (1) The doubter, in whom obsessive ideas ure not very 
precise, more of tlie nature of a general indication lather than a specific idea, 
such as a craze for research, for explanation, for computing. (- I 
yulous. whose obsessions are of a moral nature, ilicir mamas 
ness of statement, of exact truth, of conjuration, o n p.mi " . < ’ 

etc (31 The criminal, whose obsessive ideas are of homicide, theft, and o h 
overt acts.^ ThiTimpulsive idea , stronger in Hus than ,n the other vaneHes. 
<«> «• **** dip—, ^ »* h " 

1» .Si».."" 


chasthenia, a condition in 
with the obsession. 


"uii mu uuse»muu. ii nu il„. dilfcrcllt 

The anxiety conditions " ,ul , ”"7^° wl^n they accompany ■■'•nras-* 

dependent ,n Hie major,ty of iiHanccs 

upon faulty heredity. wlli(; i, has to be diagnosed from 

Neurasthenia ,s a duMM* ab ve « from an oWation of Ins general 
the subjective statenicnls of the pane , . .. T i, c nbysical examina- 

bchaVior rather than from the physical examination. I he physic 
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tion is of the highest importance in excluding other diseases likely to bfe 
confounded with it. That somatic changes occur and* that physical signs are 
often to be made out is very true, and we owe to Lowenfeld especially a qareful 
discussion of these points, but there is nothing typical or pathognomonic in 
these objective changes. t 

Th e hy pochondriac differs from the neurasthenic in the excessive psychic 
ddiatoctipaT pHEe pathological sensatfons To which he is auhject. -He i*. the 
victim of actual delusions regarding his condition. 

The confusion of neurasthenia with hysteria.is still more frequent; in 
women especially a diagnosis of hysteria is often made when in reality the 
condition is one of neurasthpnia. In the absence of hysterical paroxysms, of 
crises, and of those marked emotional and intellectual characteristics of the 
hysterical individual the diagnosis of hysteria should not be made. Of course, 
• in many of the cases of hysteria definite hysterical stigmata (hysterical paral¬ 
yses, convulsions, contractures, ^uuesthesias, alterations in the visual field, ete.) 
are present, and the diagnosis is not difficult. 

Epilepsy is nqt likely to be confounded with neurasthenia if there be defi¬ 
nite epileptic attacks, but the cases of petit mat may be puzzling. 

The onset of exophthalmic goitre may be mistaken for neurasthenia, espe¬ 
cially if therp be no exophthalmos at the beginning. The emotional disturb¬ 
ances and the irritability of the heart may mislead the physician. In pro¬ 
nounced cases of nervous prostration the .differential diagnosis from the various 
psychoses may be extremely difficult. 

The two forms of organic disease of the nervous system with which neuras¬ 
thenia is most likely to be confoupded are tabes and general paresis. The 
symptoms of the spinal form of neurasthenia may resemble those of the former 
disease, while the symptoms of the psychic or cerebral form of neurasthenia 
msfy be very similar to those of general paresis. The diagnosis, as a rule, 
presents no difficulty if the physician be careful to make a thorough routine 
examination. It is only the superficial study of a case that is likely to lead 
one astray. In tabes especially a consideration of the sensory disturbances, 
of the deep reflexes, and of the pupillary findings will always establish the 
presence or absence of the disease. In general paresis there is sometimes more 
difficulty. The onset of general paresis is often characterized by the appear¬ 
ance of symptoms quite like those of ordinary neurasthenia, and the family 
physician may entirely overlook the grave nature of the malady. The mista ke 
in the other direction is, howexer^pediftpsjust as common. A physician who 
once or twice has seen a case of general paresis "arise out of what appeared to 
be one of pronounced neurasthenia is too prone afterward to suspect every 
neurasthenic to be developing the malign affection. The most marked symp¬ 
toms, however, of psychic exhaustion do not justify a diagnosis of general 
paresis even when the history is suspicious, unless along with it there is a 
definite paresis of the pupils, of the facial muscles, or of the muscles of articu¬ 
lation. 4Justnry of syphilis or of ehronie-aleohoKsm or morphinism ^sso- 
cated with severe psychic exhaustion Bhould, of course, put one always on his 
guard, and the physician should be sharply on the lookout for the appearance 
of intellectual defects, paraphasia, facial paresis, and sluggishness of the pupils. 

Treatment. — P“nnrH‘" ,T " —Many patients come under our care a gen¬ 
eration too late for satisfactory treatment, and it may be impossible to restore 
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the exhausted capital. ^ The greatest, care should lie taken in the rearing of 
children of neuropathic predisposition. Krom a \on early age they should 
beUBmittcd to a process of “psychic hardening," every effort being mady to 
strengthen the bodily and mental condition, liven in infnnej the child should 
. neft be patnpered. Later on the greatest care should he exercised with regard 
to food, sleep, and school work. Complaints of children should not be too 
seriously considered. ' • 

Much depends upon the example set by the parents. A rustless, emotional., 
constantly complaining mother will rack the nervous system n(*a delicate child. 
In some instances, for the welfare, of a developing boy or girl, the physician 
may find it necessary to advise its removal front home. 

^MiBatiaahUdren are (specially liable during development to fits of temper 
and of emotional disturbance. These should not lie too lightly considered. 
A'valent chastisement in such cases is to be avoided, and loss of 
temper on the part of the parent or teacher is particularly pernicious for the 
•nsrofiflfl system of the child. Where possible, in such instances, the liest treat¬ 
ment is to put the obstreperous child immediately to lied,Mad if the, excite¬ 
ment and temper continue a warm bath followed by a cool, douche may he 
effective. If he be put to bed after the bath sleep soon follows. 

Special attention is necessary at puberty in both Imvs and girls. If there 
be at this period any marked tendency to emotional disturbance or to intel¬ 
lectual weakness the child should be removed from school and every ear* taken 


to avoid unfavorable influences. 

IJggSONAL Hygiene. —Throughout, life individuals of neuropathic pmlis-* 
position should obey scrupulously certain hygienic and prophylactic.rules. In¬ 
tellectual work especially should lie judiciously limited find should alternate 
frequently with periods of repose. Excitement of all kinds should of course 
be avoided, and such individuals will do well to be abstemious in the use of 
tohacco, tea, coffee, and alcohol, if, indeed, they be permitted to use these 
substances at all. The habit. ha P1 fily becoming very common, of*taking at 
least once a year a prolonged holiday away from the ordinary environment, 
in the woods, in the mountains, or at the seashore, should lie urgently in- 
joined upon every neuropathic individual. In many instances it is found to 
be the greatest relief and rest if the patient can take Ins holiday away from 

MS During ordinary life nervous people should, during some portion of each 
Dur g 7 , th jiody. Cold baths, swimming, exorcises m 

day, pay rational a en ion khe * enc ket, hunting, shooting, row- 
the-gymnasium, gardening, gou, lawn i » tho gunera l nutrition. 

ing, sailing, and bicyc in M ar ^ recomm ende<l only to individuals physically 
Such exercises aro. o ™«> J established the greatest care must 

equal to them. If “f M anv nervous girls have been com- 

be observed in the ordtrm n o - «ilvioG with regard to long walks, 

pletely broken down ,‘ov —'Che treatment of neurasthenia wl.e.f 

Treatment of the Condi • • thoughtful physician. Every 

once established presents a vanw P" „ a ru | u requiring exactly 
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been weakened by injurious influences. The general character of the indi¬ 
vidual, his physical and social status must of course be considered, and the 
therapeutic measures carefully adjusted to these. 

Thejliagnosis having been .settled, the physician may assure the patient 
that with prolonged treatment, during which his cooperation with the physi¬ 
cian is absolutely essential, he may expect to get well. He muBt be told that 
much depends upon himself and that he must make a vigorous effort to over? 
come certain of his tendencies, and that all his strength of will will be needed 
to further the progress of the cure. In the case of business or professional 
men, in whom the condition develops as a result of overwork or overstudy, it 
may be sufficient to enjoin absolute rest with change of scene and diet. A- trip 
abroad r with a residence for a month jaLisa-m Swataeriand, pr^if there are 
symptoms-of nervous dyspepsia, a^reaidence at one of the Spas will usually 
'prove sufficient. The excitement of the lafge cities abroad shq'ild be avoided. 
The longer the f disease has lasted and the more intense the symptoms have 
been, the longer the time necessary for the restoration of health. In cases of, 
any severity the patient must be told that at least six monies’ complete ab¬ 
sence from business, under strict medical guidance, will be necessary. Shorter 
periods may of‘course be of benefit, which, however, as a rule, will be only 
temporary. ( ' 

it will often be found advisable to make out a daily programme, which 
Bhall occupy almost the whole time of the patient. At first he need know 
nothing about this, the case being given over entirely to the nurse. As im¬ 
provement advances, moderate, physical and intellectual .exercises, alternating 
frequently with Test and the administration of food, may be undertaken. Some 
one h6ur of the day may be left free for reading, correspondence, conver¬ 
sation, and games. In some instances the writing of letters is particularly 
harfaful to the patient and must be prohibited or limited. Cultured -indi- 
vidnals may find benefit from attention to drawing, painting, modelling, 
translating from a foreign language, the,, making of abstracts, etc., for short 
periods in the day. 

In not a few cases, including a large proportion of neurasthenic women, 
a systematic Weir Mitchell treatment rigidly carried out should be tried (see 
Hysteria). For nhatirmtn ami pinlimlnl iibhh' particularly if combined with 
the-chloral or morphia habit, no other plan is so satisfactory. Th e pati ent 
must be is o la ted , from his friends, and any regulations undertaken must be 
strictly adhered to, the consent of the patient and his family having first been 
gained. If the case.responds well to the treatment there should be a gain of 
from 2 to 4 pounds per week. The benefit is often extraordinary, individuals 
increasing in weight as much as from 50 to 80 pounds in the course of twelve 
.weeks. The treatment of the gsstno'WHff'brtmtinal symptoms so important 
in this condition has already been considered. For the irregular paint, par¬ 
ticularly in the back and neck, the thermo-cautery is invaluable. 

:| Hydrotherapy is indicated in nearly every case if it can be properly applied. 
Much can be done at home or in an ordinary hospital, but for systematic 
hydrotherapeutic treatme nt ' re si dence in a suitable sanitarium'ia necessary. 

I have found the wet pack of especial-value. Particularly at night, in cases of 
sleeplessness, it is perhaps the best remedy against insomnia we have. Some 
patients gain rapidly in weight through the systematic use of the wet pack. 
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^alt bathe are more helpful to some patients. The vaiious forms of douches, 
partial paq^s, foot baths, etc., may be valuable in individual cases. The Scotch 
douche is often invigorating in the milder eases. 

•Rtwrhmiberapv is of some value, though only in combination with 'psvVhic 
treatment and hydrotherapy. General and focal faradization, galvanic cleo- 
tri f.vt y r • and Franklinization may be used; in every case, however, with great 
caution and only by skilled operators. The care of the eyes is most important 
'and refractive errors should be corrected. 

Treatment by drugs should be avoided as much as possilje. They are of’ 
benefit chiefly in the combating of single symptoms. A placebo i.- sometimes 
necessary for its psychic effect. Alcohol, morphia, chloral, or cocaine should 
nexsc be given. The fajnily physician is often responsible for tin' develop¬ 
ment of a drug habit. I have been repeatedly shocked by the loose, careless 
way in which physicians inject morphia for a simple headache or a mild. 

neuralgia. * , . 

Genera l tnnioa may be helpful, especially if the individual he nna*nuc. 
Arsenin,and. more often iron, are then indicated. The value of phosphorus lias 
been exaggerated. For the severer pains and nervous attacks some sedative 
may occasionally, be necessary, especially at the beginning «f the t rent meni. 
The bromides, especially a mixture of the sajts of ammonium, potassium, *«'« 
sodium may here be given with advantage. An oecasion.il dose <4 plum-elm. 
StaffijJIpnfa may be required, but the loss of these.subs.aueeswvi -n 
with the better. For the relief of sleeplessuws ndnsuns 

££*£"*3 «T^ve°a * 

of opiimi in piU to my , tJiLnl will, opiim, i>, 

will sometimes yield permanent relief, a prom >(, 

however, never necessary in neurasthenia. faith, to 

Fai4 Healing.—I n all ages, and in all lands, t 

useihnjEprds of St. James, has ica te ’ ml beBU tiful system of faith 

amid the ^Esculapian cult, the mc dicine took its rise. As a profession, 
healing the world has seen, scie ] atter t a uh has been one of our 

consciously or unconsciously. mor^ ^ ^ ^ lruth when he said, “ Hc\ 
most valuable assets, and Gal -P ' bavc the greatest confidence, 

cures moet successfully in w 'om J asychasthcnia, the weak brothers and 
It is in these cases of neurast m £ the physician conics into play, 

the weak sisters, that the personal ctoacteol t 1 can work just the 
and once let him gain the confidenee dtlm ^ Bcai||(rf Three 

same sort of miracles as Our Lady o ona , jty in w hom the liidividua 

elements are necessary: firs, a ,j £ ] e Jays of Greece), one o > 

has faith—Christ, Buddha, JSsculapms jm ti. J ^ wt .„, physi- 

saints, or, what has served the ^ ^^ary, the aervme of a 
ciam Secaadly^certain accessonea-^ ^ skilful nurse. 1 lordly, 

temple, ot^us a hoBpital or it. v fS ? “ will it” attitude of non., 

sugg e st i on* ) eithor of the ‘ on y * ’ cre( , ( ^ or 0 f the active belie in 

which ia the essence of every ci 0 f healtll ■„ within reach, 

assurance of the physician that the preciou 
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YTTT the traumatic neurosis. 

(Railway Brain and Railway Spine; Tratunatio Hyiteria.) 

Definition; —A morbid condition following shock which presents the symp¬ 
toms of neurasthenia or hysteria or of both. The condition is known as 
* railway brain ” and “ railway spine.” 

' Erichsen regpded the condition as the Tesult of inflammation of the men¬ 
inges and cord, and gave it the name railway spine. Walton and J. J. Putnam, 
of Boston, were the first to recognise the hysterical naturo of many of the cases, 
and to Westphal’s pupils we* owe the name traumatic neurosis. For an ex¬ 
cellent discussion of the whole question the reader is referred to Pearce Bally’s 
..work, On Accident and Injury; their Relation to Diseases of the Nervous 
System. 0 

Etiology. —The condition follows an accident, often in a railway train, in 
which injury has been sustained, or succeeds a shock or concussion, from which 1 
the patient may apparently not have suffered in his body. A man may appear 
perfectly well for several days, or even a week or more, and then develop the 
symptoms of the neurosis. Bodily shock or concussion is not necessary. The 
affection may'follow a profound mental impression; thus, an engine-driver 
ran over a child, and received thereby a very severe shock, subsequent to which 
the moat pronounced symptoms of neurasthenia developed. Severe mental 
strain combined with bodily exposure may cause it, as in a case of a naval 
officer who jvas wrecked' in a violent storm and exposed for more than a day 
in the ^rigging before he was rescued. A slight blow, a fall from a carriage 
or on the stairs may suffice. 

symptom —The cases may be divided into three groups: simple neuras¬ 
thenia, cases with marked hysterical manifestations, and cases with severe 
symptoms indicating or simulating organic disease. 

. (a) Smxhs Tbjlumatio Nburabthjsnia. —The first symptoms usually de¬ 
velop a few weeks after the accident, which may or may not have been asso¬ 
ciated with an actual trauma. The patient complains of headache and tired 
feelings. He is sleepless and finds himself unable to concentrate his attention 
properly upon his work. A condition of nervous irritability develops, which 
may have a host of trivial manifestations, and the entire mental attitude of 
the person may for a time bo changed. 11c dwells constantly upon his condi¬ 
tion, gets very despondent and low-spirited, and in extreme cases melancholia 
may develop. He may complain of numbness and tingling in the extremities, 
and in some cases of much pain in the back. The bodily functions may be well 
performed, though such patients usually have, for a time at least, disturbed 
digestion and loss- in-weight. The physical examination may be entirely* nega¬ 
tive. The reflexes are slightly increased, as in ordinary neurasthenia. The 
pupils may be unequal; the cardie-vascular changes already described in neu¬ 
rasthenia may be present in a marked degree. According as the symptoms* are 
more spinal or more cerebral, the condition is known as railway brain or rail¬ 
way spine. 

(2) Cases with Marked Hysterical Features. —Following an injury 
of any sort, neurasthenic symptoms, like those described above, may develop, 
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and in addition symptoms regarded as clmrueioristie of hysteria. The emo¬ 
tional element is prominent, and there is lint, slight control over the feelings. 
The patients have headache, backache, and vertigo. A violent tremor may lie 
present, and indeed constitutes the most sinking feature of the care, 'in'the 
ca|e of afi engineer who developed subsequent to an accident a scries of 
nervous phenomenon, the most marked feature was an excessive tremor of , 
the entire body, which was specially manifest during emotional excitement. 
The most-pronounced hysterical symptoms are the sensory disturbances. As 
first noted by Putnam and Walton, hemiana'sthesia mav occur as a sequence* 
of traumatism. This is a common symptom in France, lmt rare in England 
and in the United States. Achromatopsia may .exist on the ana>«thctie side. 

A second, more common,, manifestation is limitation of the field of vision, 
similar to that which occurs in hysteria. 

Remarkably disturbances may develop in some of those eases. • 1 once saw* 
a man who had been struck by an electric car. whose chief symptom was an 
extraordinary increase in the number of respirations, lie was a stout, power¬ 
fully built man, and presented practically no oilier symptom than dyspiuea 
of the most extreme grade. At the time of observation his respirations were 
over 130 per minute, and he staled that they had been cmuiMl nl over 150. 

(3) Cases in wuicii the Symptoms beuukst Organic Disease oe tub 
Bbain and Cord. — As a result of spinal concussion, without fracture or ex¬ 
ternal injury, there may subsequently develop symptoms suggestive of organic 
disease,.which may come on rapidly or at a laic dale. Tn a case reported by 
Leyden the symptoms following the concussion were, at first slight and the 
patient was regarded as a simulator, but finally (lie condition became aggra¬ 
vated and death resulted. The post mortem showed a phrenic jMiymemn- 
gfETs.which had doubtless resulted from the accident. The cases 111 Ibis grpup 
about which there is so much discussion are these which display marked * 011 - 
sory and motor changes. Following an accident m which the patient has not 
received external injury a condition.of excitement may develop within a week 
or ten days; he complains of-headache and backache, and on examination 
sensory distarbances are found, cither hemianesthesia or areas on the skm in 
whichiha sensation is much benumbed; or painful and tactile ,u 'P r ^™ s “g 
be distinctly felt in certain regions, and the temperature sense 1 is absen V c 
distribution may be bilateral and symmetrical in limited rej.pons.or eniup g 
• IT • -I .■ (fold nf vision is usually marked in these (Umh, 

wnters describe cases of mono{ c » a3 mani festation of profound hysteria.. 

w * “> * 

ive of hysteria. , succce( ij nf , to symptoms which may 

In rare cases following traum jcal g there are orga nic changes 

have been regarded as neurasthc hy^ ^ ig demon t tol dearly 

ti * w- *“ «*«— 1 



1008 


* DISEASES OF THE NERVOUS SYSTEM . 


reliance can be placed as indicating organic change arc optic atrophy, bladder 
symptoms, particularly in combination with tremor, p&resis, and exaggerated 
reflexes. 

The anatomical changes in, this condition have not been very definite. 
When death follows spinal concussion within a few days there may be jio 
apparent lesion, but in some instances the brain or cord has shown puncti- 
form haemorrhages. Edes has reported 4 cases in which a gradual degeneration 
.in the pyramidal tracts followed concussion or injury..of tl}e spine; but in all 
these cases thertf was marked tremor and the spinal symptoms developed early, 
or followed immediately upon the accident. Autopsies upon cases in which 
organic lesions have supervened upon a traumatic neufosis^are extremely rare. 

Diagnosis.—A condition of fright and excitement fouowisg an accident 
may persist for days or even weeks, and then gradually pass ’away. The symp- 
*toms of neurasthenia or of hysteria which shbsequdhtly dd/efop present nothing 
peculiar and are identical with* those which occur uhder iqther’circumstances. 
Care must be taken to recognize simulation, and, as in' these cas&j the condition 
is largely subjective, this is sometimes extremely dhficult. In a careful Exam¬ 
ination a simulator will often reveal himself by exaggeration of certain symp¬ 
toms, particularly sensitiveness of the spine, and by increasing voluntarily tho 
reflexes. Mapnkopff suggests as t good test to take the pulse-rate before, dur¬ 
ing, and after pressure upon an area said to be painful. If the rate is quick¬ 
ened, is held to be.proof that the pain is real. This is not, however, always 
the case. It may require a careful Study of the case to determine whether the 
individual is honestly Suffering from the symptoms of which he complains. 

A still mo& important question in these cases is, Has the patient organic dis¬ 
ease?* The symptoms given under the first two groups of cases may exist in 
a marked degree and may persist for several years without the slightest evidence 
of Organic change. Hemiansesthesia, limitation of the field of vision, mono¬ 
plegia with contracture, may all be present as hysterical manifestations, from 
which recovery may be complete. In our present knowledge the diagnosis of 
an organic lesion should be limited to those cases in which optic atrophy, blad¬ 
der troubles, and signs of sclerosis of the cord are well marked—indications 
either of degeneration of the lateral columns or of multiple sclerosis. 

Prognosis.—A majority of patients with traumatic hysteria recover. In i 
railway cases, so long as litigation is pending and the patient is in the hands 
of lawyers the symptoms usually persist. Settlement is often the starting-point 
of a speedy and perfect recovery. I have known return to health after tho 
persistence of the most aggravated symptoms with complete disability of from 
three to five years’ duration. On the other hand, there are a few cases in which 
the symptoms persist even after the litigation has been closed; the patient goes < 
- from bad to worse and psychoses develop, such as melancholia, dementia, or 
occasionally progressive paresis. And, lastly, in extremely rare cases, organic 
lesions may occur as a sequence of the traumatic neurosis. 

« The function of the physician acting as medical expert in these cases,, con¬ 
sists in determining (a) the existence of actual disease, and (6) its character, 
whether simple neurasthenia, severe hysteria, or an organic lesion. The out¬ 
look for ultimate recovery is good except in cases which present the more seri¬ 
ous symptoms above mentioned. Nevertheless, it must be borne in mind that 
traumatic hysteria is one of the most intractable affections which we are called 
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upon to treat In the treatment of the traumatic neuroses the practitioner- 
may be guMed. by the principles laid down in the preceding chapter, in which 
the treatment of neurasthenia in general has been described. 

XIV. OTHER FORMS OF FUNCTIONAL PARALYSIS. 

I. Periodical Paiulysis. 

The periodical paralysis of the ocular muscles, which may^recur for years,* 
has already been referred to. A periodical paralysis involving the general 
muscles, also a “ family affection, may return with great regularity. <1 old- 
flam described-tWelve cases in one family, the'horedity being through the 
mother. In the United States K. W. Taylor described eleven eases in one 
family in five generations. •Holtzapple, of York, Pa., reports 10 «ases in one, 
family. Six or the number died in an attack. 

The clinical -picture is similar in all recorded cases. The pifralysis involves, 

*as a rule, the arms, and legs, but may be general below the neck. It comes on 
in healthy persons without apparent cause, and often durirtg’sleep. At first 
there may be weakness of the limbs, a feeling of weariness and sleepiness, but 
rarely sensory symptoms. The paralysis, beginning in the legs, to which it 
may be confined, is usually complete within, the first twenty-font .hours. The 
neck muscles are sometimes involved, and occasionally those of the tongue and 
pharynx. The cerebral nerves and the special senses are, as a rule, unaffected. 
The temperature is normal or subnormal and the pulse slow. The deep re¬ 
flexes are diminished, sometimes abolished, and the skin reliefs may bo* 
enfeebled. A most remarkable feature is the extraordinary -reduction o S com¬ 
plete abolition of the faradic excitability of both muscles and nerves. , _ 
Improvement begins within a few hours or a day or two the parajmib 
disappearing completely and the patient becoming per oc y wi. u - ,l 
• usually recur at intervals of one to two weeks but they may return da. Jg 
They generally cease after the fiftieth year. There may be sign* of acute 
dilatation of the heart during the attack In the three ca*, * 

T K Mitchell Flexner, and Edsall, a diminished kreatimn e^ . 

several days before and at the beginning of a .fXln !ull dl^ 
There was a rise to normal after the attacks. 0 aS5 
either shortened or aborted the paralyses. 

11. Astasia; Abasia. 

These terms, indicating respectively ^^^eemlitinns ehfrae- 

wdk. have been b, with H* «• 

terized by loss of the powei o < S , (jefittition is as follows: 

muscular power, coordination, ant h0 ' isa • t n(1 ing erect and walking 
“A morbid state in which the impossibility ot stann „ strength,, 

normally is in contrast with the integrity;of cns.ihoni.jt 

and of the coordination of the ot mi " 10VC " , entity, and is probably a func- 

condition forms a symptom group, no a n - ^ ^ 5f) caseg reported in 

tional neurosis. . Knapp in his monog < p ^ 25 j n WO men. In 21 cases 

the literature. Twenty-five of these were . ^ in 4 Mention psychoses, 
hysteria was present; in 3, chorea; m 2, eplepy , ’ 
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As a role, the patients, though able to move the feet and legs perfectly when 
in bed, are either unable to walk properly or can not'stand at all? The dis,- 
turpances have been very varied, and different forms have been recognized. 
The commonest, according to Knapp’s analysis of the recorded cases, is the 
paralytic, in which the legs give out as the patient attempts to walk mid “ bend 
under him as if made of cotton.” “ There is no rigidity, no spasm, no inco¬ 
ordination. In bed, sitting, or even while suspended, the muscular strength 
is found to be good.” Other cases are associated witl^ spasm or ataxia; thus 
there may be movements which stiffen the legs and giveto the gait a some^yhat 
spastic character. In other instances there are sudden flexions of the legs, or 
even of the arms, or a saltatory, spring-like spasm. In a majority of the cases 
it is a manifestation of a neurosis allied to hysteria? 

The cases, as a rule, recover, particularly in young persons. Relapses are 
not uncommon. Tho rest treatment and static electricity should be employed. 


H. VASO-MOTOR AND TROPHIC DISORDERS. 

L RAYljATJD’S DISEASE. 

Deflnitioh.—A vascular disorder, probably dependent'upon vaso-motor in¬ 
fluences, characterized by three grades of intensity: Local,syncope, (h) 

local-asphyxia, and (a}-local or symmetrical gangrene. 

, Local Syncope. —This condition is seen most frequently in the extremi¬ 
ties, producing the condition known as dead fingers or dead toes. It is analo¬ 
gous to that produced by great cold. The entire hand may he nffVv>h-d jiuHi 
t he* fingers ; mo rejxnnmo.ijly -only one or more of the fingers.- This feature of 
the^disease rarely occurs alone, but is generally associated with local asphyxia. 
The common sequence is as follows: On exposure to slight cold or in conse¬ 
quence of some emotional disturbance tke fingers become white and cold, or 
both fingers and toes are affected. The pallor may continue for an indefinite 
time, though usually not more than an hour or so; then gradually a reaction 
follows and the fingers get burning hot and red. This does not necessarily 
occur in all the fingers together; one finger may be as white as marble, while 
the adjacent ones are of a deep red or plum color. 

Local Asphyxia. —Chilblains form the mildest grade of this condition. 
It usually follows the local syncope, but it may come on independently. The 
fingers and toes are oftenest affected, next in order the ears; more rarely, por¬ 
tions of the skin on the arms and legs. During an attack the fingers alone, 
sometimes the hands, also swell and become intensely congested. In the most 
1 extreme grade the fingers are perfectly livid, and the capillary circulation is 
almost stagnant. The swelling causes stiffness and usually pain, not acute, 
but due to the distention of the skin. Sometimes there is marked anaasthesia. 
i-Pain of a most excruciating kind may be present. Attacks of this sort > may 
recur for years, and be brought on by the slightest exposure to cold or in 
consequence of disturbances, either mental or, in some instances, gastric. 
Apart from this unpleasant symptom the general health may be very good. 
The condition is always worse during the winter, and may be present only 
when the external temperature is low. 
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fouows tngjocal asphykia, in the chronic eases of which small neerotic.areas 
are eemeW seen at the tips of the lingo,,. Some! ones the pads oUhe 
fingers andof the toes are .pate cicatricial fmm reputed slight losses oMlns 
bud. So. also when the ears are affected there may be saperHeml loss of sub- 
stance at the edge. The severer cases, which terminate in extensive gangrene, 
Are fortunately rare. 

J$J?^tefiLtllft.lflcaLasphysia persists in the lingers. The. torminsl-pha- 
iS®® 88 * mu perhaps the end of only one finger, belong; .black,*»ld. and insni-' 
siol£. Tne^skm begins to necrose and superficial gangrenous blebs appear. 
Gradually a lineof demarkalion shows itself amj a portion of one or more of 
the fingers sloughs away. «The resulting loss of substance is much less than the 
appearance of the hand or foot would indicate, and a condition which looks 
as if the patieijt would lose'all the lingers or half of a foot may result perhupa 
in only a slight superficial loss in the phalanges. In severer eases the greater 
portion of a finger or the tip of the nose may he lost.. Occasionally the disonso 
is not confined to the extremities, hut affoets symmetrical patches on the limbs 
or trunk, and may pass on to rapid gangrene. These severe types of eases 
oojjjjr particularly in young children, and death may reshit within three 
or four days. The attacks are usually very painful, and (lie motion of the 
part is much impaired. In some cases numbness and tingling.persist for a 
longtime. 

The climax of this scries of neuro-vascular changes is seen in the Remark¬ 
able instances of extensive multiple gangrene. They are most common in 
children, and may progress with frightful rapidity. In the Medieo-Cliirurgieifl 
Society’s Transactions, vol. xxii, there is an extraordinary case Veposted, in 
which the child, aged three, lost in this way both arms above the elbow„and 
the left leg below the knee. There also had been a spot of local gungreae on 
the nose. Spontaneous amputation occurred, and the child made a complete 
recovery.' The eases are more frequent than laws been supposed, and an illus¬ 
tration is given by Weeks, of Marion, Ohio, in which the boy half rheumatic 
pains in" the legs, and purpuric blotches developed before the gangrene liegan 

(Medico-Surgical Bulletin, July 1, 1894). ,. . 

There are remarkable concomitant symptoms m Itaynaud s disease to which 
a good deal of attention has been paid of late years, llamioglobinurm may 
occur during an attack, or may take the place of .t. In such ."stances the 
affection is usually brought on by cold weather. In a case reported by 11. M. 
Thomas from myelinic Raynaud’s disease occurred for three successive wm- 

tereand Zys L^sociation with hemoglobinuria. The attacks were some- 
ters ana always m assoc (h(J kinA are foimd Harlow s 

times preceded by a chill. s " c fol . (he Nuw Sydenham Society, 

appendix to hiB translation of ltajnauds p pc doubtless sriven rise 

-Theonset with a chill, r, in the case just 

to the idea that the disauw is n^sonm ^ of cmis ,i ml snesj. 

symptoms, particularly mental to I ^ mcn tioned with luimio- 

have also been noticed m some case . on a colA day W(m id bring 

globinuria had epilepsy with the' at c "• and bloody urine. Another 

on an epileptic qpizure with the_ lo' P [ h ad mimy attacks of tran- 

patient, the subject for y^ oi 1 ajmau Qn th / right 8ide with 
sient hemiplegia on one side or th ) 
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aphasia. She finally digd in an attack, rwaainimlly jninf, fl(fTtiP T l? t1o * p1n p 
parliaularly anc hylosis and thickening pf the phalangeal articulations. 
Southey has reported a case in which mania developed, and Barlow an in¬ 
stance in which the woman had ^elusions. Pe riphe ral neuritis has been found 
m several, cases. * < 

Pathology. —The pathology of this remarkable disease is still obscure. Bay- 
mud suggest ed that the local syncope was produced by a vascular spasm, which 
(perns flfrply ' The aaphyvia is dependent npon pf the capillaries and 

sma ll ve ins, probably with the persistence of some degree of spasm of-the 
smaller arteries. There are t wo totally rliffnmot fniwurwf congestion, which 
may be shown in adjacent fingers jama may-be-awollen, of a yjyjd red color, 
Cjrtremely hot, the capillaries and all the vessels fully distended, and the ansemia 
v :*3uced by pressure may be instantaneously obliterated; the ndjansut fingrr 
may be equally swollen, absolutely, cyanotift, stone* cold, and tl^ anaemia pro¬ 
duced by pressure takes a long time to disappear. In the latter case the 
arterioles - are probably still in a condition of spasm. Monro’s monograph may „ 
be consulted for additional details. 

Treatment. —In many cases the attacks recur for years uninfluenced by 
treatment. Mild attacks., require no treatment. In the severer forms of local 
asphyxia, if in the feet, the-patient should be kept in bed with the legs elevated. 
T he to es should be wrapped in cotton-wool. The pain is often very intense 
and may require-morphia. Carefully applied, systematic massage of the ex¬ 
tremities is sometimes of benefit Galvanism may be tried. Barlow advises 
im mersing the affecte d Iimb. inaalt water ap<l .placing one electrode over the 
spine and the other in the water. Nitroglycer in has been warmly recopme ndcd 
by Catos. Cushing has introduced a plan of treatment with the tourniquet 
which has proved very successful in several cases in my wards. The elastic 
bandage, or, better, one of his pneumatic tourniquets, is applied to an extrem¬ 
ity tight enough to shut off the arterial circulation and left for some minutes. 
On releasing the constriction the member Pushes brightly, owing to the vaso¬ 
motor relaxation. The application in cases of severe spasm may have to be 
repeated at frequent intervals before tho vascular constriction in the affected 
parts will be overcome, and the normal temperature and color return in them. 

XL BBY TMJttOMELALGIA (Bed Neuralgia). 

Definition.—“ A chronic disease in which a part or parts—usually one or 
more extremities—suffer with pain , flushing, and local lever, made far worse 
if the parts hang down” (WeiT Mitchell). The name signifies a painful, red 
extremity. 

. Symptoms. —In 1872 (Phila. Med. Times, November 23d), in a lecture on 
certain painful affections of the feet, Weir Mitchell described the case of a 
sailor, aged forty, who after an African fever began to have “ dull, h eavy pains . 
af. first in the left and soon after in the right foot There was no swelling' at j 
first. When at rest he was comfortable and the feet were not painful. AJter| 
walkinjpthe feet were swollen. They scarcely pitted on pressure, but were! 
purple with congestion; the veins were everywhere singulaply enlarged, and 
the arteries were throbbing visibly. The whole foot was said to be aching andj 
burning, but above the ankle there was neither swelling, pain, nor flushing.” 
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As the weather grew cool lie got roliof 

brief summary of Mitohell’s first case !, 8 W T tl> !’ enofil llim - Th» 
disease. His second communication On , #CC “ rate P iot urc of the 
Extremities, appeared in the Am j 0l ’, r nf ‘ t , a . r . e , Va f'" lotor Neurosis of the 

tional ofcservations. m * > W1 “ to found addi- 

'theWwit^ Thc^u^ll^mnra If,!!" it ’m f ’ 0 " 1 l 0 in<,anl!w 

SJ JKMS ^ "*->4 *- -X£ 

... MlteheI1 speaks of it as aJi^nM.nme-end neuritis.” ]>hio suggests 
that there majr be irritation in the cells of the ventral horns o( (he coixl at 
rartam levels. Excision of the nerves passing to the parts has boon followed* 
by relief. In one of Mitchell’s cases gangrene of the foot followed excirton 
of four inches of the musculo-cutaneous nerve and stretching of tire posterior 
tibial. Sclerosis of the arteries was found. Of the 9 cases* in which the local 
conditions were studied anatomically, the only constant change was a chronic 
endarteritis (Batty Shaw). ... 

t 

m. ANGIO-NEUBOTIC (EDEMA (Quincke's Disease). - 

s 

Definition.—An affection characterized by the occurrence of local redema- 
tous swellings, more or less limited in extent, and of transient duration. 
Severe colic is sometimes associated with the outbreak, There is a piarkcd 
hereditary disposition in the disease. 

Symptoms.—The (Edema appears suddenly and is usually circumscribed. 
It may appear in the face; the eyelid is a common situation; or it may involve 
theJips or cheek. The backs of the hands, the legs, or the throat-may be 
attacked. Usually the condition i s transient, a ssociated perhaps with slight 
gastrointestinal distress, and the affection is of little moment. There may be 
a remarkable periodicity in the outbreak of the oedema. In Matas’ case this 
periodicity was very striking; the attack came.on every dayat eleven ortwclvo 
o’clock. The disease may lw hereditary through many generations. In the 
family whose history I reported, five generations had been affected, including 
twenty-two members. The swellings appear in various ports; only rarely are 
they constant in ono locality. ThOauds, face, and genitalia arc : the parts 
mpaUmmently affected. Itching, heat, redness, or in some instances lufc 
<S, maV precede the outbreak. Sudden mdma ojjhc.larynx may prove 
fatal. Two members of the family just referred to died of this complication. 
In one member of this family, whom I saw repeatedly m at ^ thc swe lin^ 
came on in different parts; for example, the under ip would be sw«dkn to such 
a degree that the mouth could not be opened. The hands enlarge .uddeuly, 

so that the fingers can notbeS», «colic; 

ZXJ it i V i«ite 

cases of Leyden’if intermittent vomiting may - ong ° ' t ly does 

Is of great intensity and usually requires morphia. Arthritis apparently does 
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lot occur. Periodic attacks of cardial pin- have also been met with during the 
mtbr^ak of the oedema. Haemoglobinuria has occurred) in several -oases. 

The disease has affinities with urticaria, the giant form of which is prob¬ 
ably* the same disease. There is a form of severe purpura, often with urticarial 
manifestations, which is also associated with marked gastro-intestiqal crisqp, 
and it is interesting to note that Schlesingcr has reported a case in which a 
combination oierythromelalgia, Raynaud’s disease, and acute oedema occurred. 
flpiFrkfti rcgartn the condition a s a vase-motor neuro sis, under-ihajnfluence 
n/ which the perm eability of the vessels is suddenly increased. Milroy, of 
Omaha, has described cases of hereditary oedema, twenty-two individuals in 
six generations, in which there existed from birth a solid oedema of one or of 
both legs, without any special inconvenience or any progressive increase of the 
disease. 

« Some years ago I described a remarkabla yaso-motor neurosis characterized 
by K we.lling and tumefa ction of the whole arm on exertion. My*patient was a 
man, healthy in' every other respect. A similar case has been observed in 
Philadelphia; on the supposition that it might be due to pressure, the axillary 1 
vessels were expdsdi, but nothing was found. * 

The treatment is very unsatisfactory. In the cases associated with antenna 
and general nervousness, tonics, particularly large doses of strychnia, do good. 

I have seen gfiat improvement follow the prolongedjBfig. of,nitroglycerin > and 
galeima l^min-may ho tried, in doses of 15 grains thrice daily. 

t 

17 . facial hemiatrophy. 

* A rare affectioif characterized by progressive wasting of the bones and soft 
tissues of one side of the face. The atrophy starts in childhood, but in a few 
casesthas not come on until adult life. Perhaps after a trifling injury or disease 
the process begins, either diffusely or more commonly at one spot on the skin. 
It gradually spreads, involving the fat, thgn the bones, more particularly the 
upper jaw,*and last and least the muscles. The wasting is sharply limited at 
the middle line, and the appearance of the patient is very remarkable, tho face 
looking as if made up of two halves from different persons. There is usually 
change in the color of the skin and the hair falls. Owing to the wasting of 
the alveolar processes the teeth become loose and ultimately drop out Tho 
eye on the affected side is sunken, owing to loss of orbital fat There is usually 
hemiatrophy of the tongue on the same side. Disturbance of sensation and 
muscle twitching may precede or accompany the atrophy. In a majority of 
the cases the atrophy has been confined to one side of the face, but there are 
instances on record in which the disease was bilateral, and a few cases in which 
there were areas of atrophy on the back and on the arm of the same side. 

Of the autopsies, Mendel’s alone is satisfactory. There was the terminal 
stage of an interstitial neuritis in all the branches of the trigeminus, from 
its origin to the periphery, most marked in the superior maxillary branchy 

The disease is recognized at a glance. The facial asymmetry associated 
with congenital wryneck must not be confounded with progressive facial hemi¬ 
atrophy. Other conditions to be distinguished are: Facial atrophy in anterior 
polio-myelitis, and more rarely in the hemiplegia of infant! and adults; the 
atrophy following nuclear lesions and sympathetic nerve paralysis; acquired 
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facial hemihyperlrophy, such as in 11m case recorded by 1). W. Montgomery, 
which may by contrdst give to the other side au atrophic ap|>caranee; anil, 
lastly, scleroderma (a closely related affection), if confined to one side of the* 
face. The precise nature of the disease is s^ill doubtful, hut it is a suggestive 
fact thai in many of the cases the atrophy has followed the acute infections. 

It ifi incurable. 


V. ACROMEGALY. 

Definition. —A dystrophy characterized bv abnormal processes of growth, 
chiefly in the bones of the face and extremities. 

The term was introduced by Marie, and signifies large extremities. 

Etiolbgy.—It occuis»rallicr more frequently m women. The alToel.ion usu¬ 
ally begins aljout the twenty-fifth year, thouglein some instances as late as tho 
fortieth. Rlplmatism, s^ditfis/’hn'd the specific fevers have preceded the de¬ 
velopment of the disease, but probably havejio special connection with it. In 
America many cases have now been reported. 

Symptoms. —In a well-marked case the disease present^ ijiost characteristic 
features. The feands and feet arc greatly enlarged, but are not deformed, and 
can be used freely. The hypertrophy is general, invohmg all the tissues, and 
gives a curious spadc-like character to the hands. Tho lines on the palms are 
much deepened. The wrists may be enlarged, but the arms are rarely nir«-l«h 
The feet are involved like the hands and arc uniformly *nlnrgnd. 1 h** “Jj 
toe however, may be much larger in proportion. The nails are usually >i»ud 
aid large, but there is no curving, and the terminal phalanges are >m Im >> n. 
The head increases in volume, but not as much m proportion as the hie.. winch 
mud. *«M mf onto^ m 

The eyelids arc sometimes grea y ^ mius j, rcu tly enlarged, hate in 

trophied. The tongue m some ? , |,at*k IkiwccI— kyphosis. The hones 

the disease the spine may be a ec « 1 With this gradual increase 

in size the skin of the bam s . , )]as no t u, 0 dry, harsh appoar- 

slightly altered in color, coarse, or fid y,jJ ^ s()m( . Umcs wasted. Changes 
ance of the skin in myxmdenift. 1 ^ consttmt . The gland has been 

in the thyroid have been found but ^ t]linl Krnup 0 f cases enlarges!, 

normal in some, atrophied in 0 11 ’ f ( , disease, has noticed an area of 
Erb, who has made an elahora tu^of du o to the per- 

dulness over the manubrium stem, * | t(?a(1af . h( . is not uncommon. Somno- 
sistence or enlargement of tlie th> disturbance may occur early, 

le^ce has been noted m many «are common. Her •' >' 

and there may be suppression Oc«Jr. J l c) , complications In 

analyzed 175 recorded cases. 0 .,ffccted--usually atrophy, rarely 

three-fourths of these the optic rign . The disease may 

neuritis. Bitemporal liemnuiopia . 
persist for fifteen, twenty, or 
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Pathological Anatomy. —To April, 1902, there were 262 cases on record 
with 77 autopsies, in only 4 of which the pituitary glshd was not*involved 
(Woods-Hutchinson). In 24 cases in which it was examined the thyroid was 
normal in 6, hypertrophied in 12; the thymus-in 17 examined was absent in 
7, hypertrophied in 3, and persistent in 7 (Fumival). In Osborne’s case tha 
heart was enormous, weighing 2 pounds 9 ounces. 

• Owing to thfe remarkable changes in the pituitary gland in •acromegaly, it 
. haa been^suggested that the disease is a nutritional disturbance analogous to 
myxeedema, and caused directly by disturbance id the function of this organ. 
The evidence from comparative anatomy and embryology shows that the pitui¬ 
tary body is a very “ complex organ, consisting of an anterior secreting glandu¬ 
lar organ; a water-vascular duct; a posterior, sensitive; nervous lobe, of which 
the last two—namely, the duet* and the nervous lobe—were morphologically 
well developed and "functioned in ancestral v&rtebraffes, but have Jtecome oblit¬ 
erated and atrophied in structure and function forever above larval acraniates ” 
(Andriezen, British Medical Journal, 1894, i). The pituitary body continues 
active, but the dqc$ is obliterated “and the gland changed into a ductless 
gland; the secretion becomes an ‘ internal secretion/ ” which is absorbed by the 
lymphatics. The extraordinary frequency with which the pituitary is involved 
in this disease ( lends weight to the view that it is, in the words of Woods 
Hutchinson, the growth centre, or at any rate the proportion regulator of 
the skeleton. 

It has been suggested by Massalongo and others that gigantism and acro¬ 
megaly are one and the same disease, both due to the superfunction of the 
pituitary gland. Certain persons exhibited as giants, or who have been “ strong 
men ” aftd wrestlers, have become acromegalic, and the skulls of some notablo 
giant* show enormous enlargement of the sella turcica. 

There is a congenital progressive hypertrophy of one extremity or of a 
part of it, or of one side of the body,—the so-called giant growth, which does 
not appear to have any connection with acrgmegaly. 

Treatment. —The treatment does not appear to have any influence upon 
the progress of the disease. The thyroid extract has been tried in many cases, 
without, so far as my personal experience goes, any benefit. Extract of the 
pituitary gland has also been used. The lung extract has been empkyed in 
some cases of pulmonary osteo-arthropathy. In a case of Caton’s, of Liverpool, 
an unsuccessful attempt was made to extirpate the pituitary body. 

Osteitis Defobmans ( Paget’s Disease). 

Definition. —A disease characterized by “enlargement and forward pro¬ 
jection of the head, dorso-cervical kyphosis, prominence of the clavicles, spread¬ 
ing of the base of the thorax, a diamond-shaped abdomen, crossed by a deep 
sulcus, a relative increase in the width of the hips, and an outward and forward 
bowing of the legs.” , 

, If is a rare disease. I have seen only 4 cases—1 in Philadelphia, which 
is figured in AshhursPn Surgery, and 3 in Baltimore. Of these, one is un- 
reported; the others I saw with Watson (who has recorded, the case, Johns 
Hopkins Hospital Bulletin, 1898) and with A. D. Atkinson., Careful studies 
have been made by J. C. Wilson, by Elting, and by Packard, Steele, and 
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DiagnoHg.—The diagnosis is readily made. The feature’s given in the defi¬ 
nition make up a most typical picture. As Marie states, in JW’s disease the 
faro is triangular with the base upward; in acromegaly it is ovoid „ r egg-shaped 

SlSedl 6 Treating, t d0 ' VnW, T 1 i Wh ]'° in 1 T lwll ' mft il ia and fiill-m.Jm- 
snapea. rreatment seems to be of no avafl. 


Hypertrophic Pulmonary Arthropathy. 

Marie has given the name hypertrophic pulmonary oxleo-arthropathy to a 
remarkable disorder, first recognized by Bamberger, characterized by enlarge- 
ment of the hands and feet, and of the ends of the long lames. vhietjy of the 
lower three-fourths of the forearm and legs. Unlike acromegaly, the lioiies of 
the skull and of the face are not involved. The terminal phalanges an*ninth 
enlarged and show botli transverse and longitudinal curves; the nails, too, are 
large and much curved over the ends of the phalanges. Scoliosis and kyphosis 
are rarely seen. The disease is very chronic, and in nearly all cases has been 
associated with some long-standing affection of the bronchi, lungs, or pleura 
(hence the name pulmonary odco-arlhropathy ), of which sarcoma, chronic 
bronchitis, chronic tuberculosis, and empyema have been the most frequent. 
There ire several instances in which the affection has developed in the subjects 
of syphilis. It occurs usually in adults and in the male sex. Thayer lias re¬ 
ported 4 cases from my clinic and has collected 55 typical cases from (lie 
literature. Forty-three showed preceding pulmonary affeclion; of the remain- 
in, 3 followed syphilis, 3 heart-disease, 2 chronic diarrhoea, 1 spinal caries, 
and 3 unknown causes. 

The essential pathology of the disease is very obscure. Marie suggests thft 
the toxines of the pulmonary disease are absorbed into the circulation and 
exercise an irritant action on the bony and articular structures, causing an 
ossifying periostitis. Thorburn thinks that it is a chronic tuberculous affec- 
ti<5n of a large number of bones and joints of a benign type. 

Leontiasis Ossea. 

In a remarkable condition known as leontwis ossea, there is hyperos¬ 
tosis of the bones of the cranium, and sometimes those of the face. The 
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lescription is largely based upon the skulls in museums, but Allen j3tarr < has 
•eceiitly reported an instance in a woman, who presented a slowly progressing 
increase in the size of the head, face, and neck, the hard and soft tissues Both 
being affected. lie lias applied Ho the condition the term megalo-cephaly.' 
Putnam states that the disease begins in early life, often as a result of injury? 
there may be osteophytie growths from the outer or inner tables, which in the 

latter situation inay give the symptoms of tumor. 

# 

Osteogenesis Imperfecta (Fragility Omum). 

This is a systemic disease of the feetus in which the normal osseous develop¬ 
ment does hot occur. At birth there is marked fragility of all the bones. There 
may have been intra-uterine fractures which have united and show large cal¬ 
luses. The extremities are often bent and deformed. The tnaiij features are 
defective development of the cranium and fragility of all the bones. It was 
thought that deatli always occurred, but Nathan has shown that some of the 
patients survive anjl that the bones become firmer as the child grows older. 
Treatment consists in using every protection against injury. Fractures usually 
unite readily. 

••Achondroplasia ( Chondrodystrophia Fatalis). 

Achondroplasic 'dwarfs are easily recognized. They are well nourished and 
strong, and of average intelligence. Their height varies from 3 to 4 feet; the 
head and trunk are of about normal size, but the extremities are very short, the 
fingers, ^when the arms are at the sides, reaching little below the crest of 
the ilium. The important point in diagnosis is that in the shortness of the 
limbS^it is the proximal segments which are specially involved, the humerus, 
and femur being even shorter than the ulny and tibia (rhizomelia). The limbs 
are considerably bent, but this is more an exaggeration of normal curves and 
abnormalities in the joints than pathologicaf'cnrves, as in rickets. -The features 
of rickets are absent. The hand is short, and has a trident shape, since the 
fingers, which are of almost equal length, often diverge somewhat. The root 
of the nose is depressed, the back flat, and the lumbar lordosis abnormally deep, 
owing to a tilting forward of the sacrum. The scapulse are short, the fibulas 
longer than the tibiae, and the pelvis is contracted; hence the number of these 
cases reported by obstetricians. Heredity plays little part (Marie, Presso 
M6d., 1900). 

Pathologically it is a dystrophy of the epiphysical cartilages. The cartilage 
cells are irregularly scattered, and the ground substance is invaded by con¬ 
nective tissue from the periosteum, which seems to send in a band of tisane 
across the end of the diaphysis, thus preventing its increase in length, and 
causing premature union of epiphysis and diaphysis. The development of the 
bones with a membranous matrix seems normal. The etiology of the disease 
is unknown. Virchow described it as foetal cretinism, others as foetal rickets 
which has run its course before birth. But it .is certainly not always a purely 
foetal disease,'for it cat continue its development during infancy, and we have 
had one case under observation which would tend to show that it could even 
begin after birth. Most of the cases, however, die either before birth or in 
early infancy. 
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The disease affects females more frequently than males. The cast's occur 
most commonly at the middle period of life. .The sclerema nnmulorum is a 
Afferent affection, not to he confounded with it. The disease is mote common 
m the United States than statistics indicate. 1 have hail 20 cases under obser¬ 
vation in th^past fifteen years. * , . 

In the circumscribed form there art' patches, ranging from a few centime¬ 
tres in diameter to the size of the hand or larger, in which the skin has a 
waxy or dead-white appearance, and to the touch is branny, hard, and inelastic. 
Sometimes there is a preliminary hypeiwmia of the skin,’and subsequently 
there are changes in color, either areas of pigmentation or of complete atrophy 
of the pigment—lcucoderrria. The sensory changes are rarely marked. 'Che 
secretion of sweat is diminished or entirely abolished. The disease is more 
common in women than in men, and is situated most frequently about the 
breasts and neck, sometimes in the course of the nerves. The patches may 
develop with great rapidity, and may persist for months or years; sometimes 
they disappear in a few weeks. • ‘ 

The diffuse form, though loss common, is more scrjoils. It HeveVips first, 
in the extremities or in the face, and the patient notices that the sl*in is 
unusually- hard and firm, or that there is a sense of stiffness or tension in 
making accustomed movements. Gradually a diffuse, brawny induration de¬ 
velops and the skin becomes firm jnd hard, and so united to the subcutaneous 
tissues that it can not be picked up or pinched. The skin may Took natural, 
but more commonly is glossy, drier than normal, and unusually smooth. With 
reference to Hie localization, in (Hi observation- the disease was univer-al; in 
203, regions of the trunk were affected; in 1!):!. parts of the head or face; 
in 287, portions of one or other of the upper extremities; and in 122, portions 
of the lower extremities. In SO cases there were disturbances of sen,-alien. 
The'disease may gradually extend and involve the skin of an entire limb. 
When universal, the face is expressionless, the lips can not be moved, mastica¬ 
tion is hindered, and it may become extremely difficult to feed the patient. 
The hands become fixed and the fingers immobile, on account of the extreme 
induration of the’skin over the joints. Remarkable vaso-motor disturbances 
are common, as extreme cyanosis of the hands and legs. In one of my cases 
tachycardia was present. The disease is chronic lasting for months or years. 
There are instances on record of its persistence for more than twenty yeafs. 
Recovery may occur, or the disease may be arrested. One of my patients, 
with extensive involvement of the face, ear- and Iqpls, is now ion years 
after the onset, very much better; the skin of the face is supple and the hands 
are much less indurated. The patients are apt to succumb to pu .nonary 
complaints’or to* nephritis. Rheumatic troubles have been noticed in some 
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it, as in 2 cases described by Step t jj 0ge 0 f i oca l asphyxia 

the diffuse form in which the pHmarysymp l denna 0 f the arms and 

form ty similar to that which occurs in the hand has not been noted Some . 
nf the^cases present in addition diffuse sclerodermatous changes of thc skm 
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^Treatment._The patients require to be warmly clad and to be g ua *^ 
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Tn P a second caSe aL; a year the face became softer, and there has been per¬ 
manent improvement. In a case of quite intensive localized sderodenna t to 
, pV , p „ beeame softer and the pigmentation much less intense. Salol m lo 
day is^stated to have been successful in several cases. 

A IN HUM. 

Here a brief reference may be made to the remarkable trophic lesion de- 

mation or pain, the toe falls off. The process may last someyears. Cases ha 
been reported in America by Hornaday, Pittman, F. J. Shepherd, and mor 

rison. 



SECTION XI. 


diseases of the muscles. 


I. MYOSITIS. 

Definition. —Inflammation of the voluntary muscles. 

A primary myositis occurs as an acute, sftlmeiite, or chronic affection. It is 
seen in two forms—the suppurative and non-suppurative. The former variety, 
known as infectious myositis, is especially frequent in .lupin, where, according 
to Miyake, some 250 cases have been reported ; but he claiins,tluit some of these 
examples belong to other affections. Miyake personally saw tit! eases in Japan 
during twenty-one months’ practice, and took cultures from all hut one of 
them. In 2 cases the results were negative, hut, in 21 a pure culture of the 
staphylococcus pyogenes aureus was obtained, while in another the streptococ¬ 
cus and in 2 more the albus with the aureus was grown. The malady may 
involve one or many muscles, and is usually sudden in its onset. ^There is also 
high fever and marked prostration. Subsequently abscesses occ.ur iy the in¬ 
durated muscles, and pyaunia may ensue if the implicated muscles are not 
thoroughly evacuated. Of the second form a number of characterisl iy'cases 
have been described of late years under the term dennato-myositis. There, have 
been two examples of this disease at the Johns Hopkins Hospital. The muscle 
inflammation is hero multiple, and is associated with (edema and a dermatitis. 
The case of E. Wagner may lie taken as a typical example A tuberculous but 
well-built woman entered the hospital, complaining of stillness m the shoul¬ 
ders and a slight: oedema of the back of the hands and forearms. I here was 
paresthesia the arms became swollen, the skin tense, and the muscles telt, 
doughy. Gradually the thighs became affected. The disease histedabouUbice 

months. The post uuirhun « " were stiff ,n.d firm. 

stitial tissue, and fatty t t. n cn ^ k and others. In the ease reported 
Unvemcht, Hepp Jaeol.y, of 1 j and there was slight cedenla 

by Jacoby the muscles were finmhaid, mid tui ^ ^ lhmlJ , h there 

of the skin, 
are instances in 


The cases -^ahy last from and tt . ndcrI1 ess of the 

which i i* lc A n natura ]] v suggest trichinosis, and mdeM 
muscles, the oedema, and l‘ . . ophe nature of the disease is uit- 

Hepp speaks of it as a pseuMc marked dis0T ders of sensation and 

known. One of Senator s u. •• P suggests that, some of these cases 
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from trichinosis is possible only by removing a portion of the muscle. It 
has nob yet been determined whether the eosinopliilia deserilied by Brown is 
peculiar to the trichinosis myositis. Still another variety has been described 
which* differs from dermato-myositjs chiefly in the presence of a greater or less 
amount of interstitial 1 Hemorrhages between the muscle fibres and in tjie pres- # 
once of circulatory symptoms caused by the implication of the cardiac muscle. 
Itds known as polymyositis htemorrhagica. About 12 cases have been reported. 

Myositis Ossificans Progressiva. 

In this rare and remarkable affection the process begins in the neck or 
back, usually with swelling of*the affected muscles, redness of the skin, and 
slight fever, or with small nodules in the muscles vrtiich appear and disap¬ 
pear. After subsiding an induration remaps, whjch becomes progressively 
harder as the transformation into bone takes place. The disease may ulti¬ 
mately involve a majority of the'skeletal muscles. Nothing iB known of the 
etiology. Malformations, particularly of the thumbs and big toes, are common. 
* • 

n.‘ MYOTONIA (Thomsen’s Disease). 

• 

Definition,-<^-An infection characterized by tonic cramp of the muscles on 
attempting voluntary movements. The disease received its name from the 
physician who first described it, in whose family it has existed for five gen¬ 
erations. 

' While the.disease is in a majority of cases hereditary, hence the name myo¬ 
tonia congenita, there_ are other forms of spasm very similar which may be 
acquired, and others still which are quite transitory. 

Etiology.—All the typical cases have occurred in family groups; a few 
isolated instances have been descried in which similar symptoms have been 
present. Males are much more frequently ^ffccted than females. In 102 re¬ 
corded case#, 91 were males and only 11 females (Hans Koch). The disease 
is rare in America and in England; it seems more common in Germany and 
in Scandinavia. ‘ 

Symptoms.—The disease comes on in childhood. It is noticed that on 
account of the stiffness the children are not able to take part in ordinary 
games. The peculiarity is noticed only during voluntary movements. The 
contraction which the patient wills is slowly accomplished; the relaxation 
which the patient wills is also slow. The contraction often persists for a little 
time after he has dropped an object which he has picked up. In walking, the 
start is difficult; one leg is put forward slowly, it halts from stiffness for a 
second or two, and then after a few steps the legs become limber and he walks 
without any difficulty. The muscles of the arms and legs aTe those usually 
implicated; rarely the facial, ocular, or laryngeal muscles. Emotion and cold 
aggravate the condition. In some instances there is mental wcakifps. Tfce 
sensation and the reflexes are normal. G. M. Hammond has reported three 
remarkable cases in one family, in which the disease began at the eighth year 
and was confined entirely to the arms. It was accompanied with some slight 
mental feebleness. The condition of the muscles is interesting. The patients 
appear and are muscular, and there is sometimes a definite hypertrophy of the 
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muscles. The force is scarcely proportionate to the size. Erh has deserilied 
a characteristic reacticm of the nerve ami muscle to the electrical eurrwits— 
the so-called myotonic reaction, the chief feature of which is that normally ' 
the contractions caused by either current attain tlioir maximum slowly and 
r^Jax slowly, and vermicular, wave-like contractions pass from the cathode to 
the anode. 

The disease is incurable, but it may lie arrested temporarily. The nature 
of the affection is unknown. In the only autopsy made lVjerine and Sott»s 
have found hypertrophy of the primitive fibres with multiplication of tliu 
nuclei of all the muscles, including the diaphragm, but not the heart. The 
spinal cord and the nerves were intact. From, Jacoby's latest studies it. is 
doubtful whether these changes in the muscles arc in any way ehnraejeristic 
or peculiar to the disease. J. Koch, however, has found, in addition t» the 
muscle hypertrophy, degenerative and regenerative changes present, which hi? 
considers sufficient to account for the myotonic disorder. Karpinsky and von 
Bechterew, from careful urinary examinations, regard the affection as due to 
an auto-intoxication of the muscle tissue, caused by some faulty metabolism. 
No treatment for the condition is known. 4 


ttt PAEAMYOCLONUS MULTIPLEX (Myqclonia). 

An affection, described by Friedreich, characterized by clonic 
chiefly of the muscles of the extremities, occurring cither constantly or 

Par S m cascs have been chiefly in males, and the disease has flowed cmrtj 
, Jl dUturb.n*, fright, or fining 

and may vary from fifty to one ^andfiftym the imnu^ 

tonic spasms occur The { a J^“here may lie tremors of the muscles. In 
In the intervals between the attacks tliere may bo js (wiwl tt bout, 

the severe spasms the iuOTm«its mw he ry^ ^ ^ (iucci 1)a8 descrils'd 

and it is sometimes diffrcult to keep' P thrc0 gyrations, 

a family in which the f 1 ® 50 * 1 ™ “ . f .generations. According to this 

Weiss has also noted heredity in. fc « ^ paroxysmal contractions, 

author the essential symptoms are musc te, s otherwise normal, winch cease 
usually symmetrical and r y m J* b i.,al u 0T sensory disturbances. The con- 

during sleep. There are neither 1>y treatment. Itay- 

dition is most common in young: m ^, electric chorea (Henoch), tic 

mond groups this disease with f-hnljary tremors, ^ th( , n , un(! „ f my „. 
non douloureux of tlie face, an ^ a clmin 0 f pathological mamfesta- 

clonies, believing that it is only abided the myoclonias into fiw 

tions in the degenerate. D ^ a ’ i^us multiplex, and considered the 

ri-jsss - •>-»• ite “ 

!V # myasthenia geavis. 

, • . Tjrb-Ooldflftm’* Symptom-Complex.) 

(Aathenle Bulbar Paralyse, ramwlndl and Edwin Bram- 
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affected. The muscles innervated by the bulb are first affected—those of the 
eyes, the face, of mastication, and of the neck. All the voluntary muscles 
may become involved. After rest the power is recovered. In severe cases 
paralysis may persist. The myagthenic reaction of Jolly is the rapid exhaus¬ 
tion of the muscles, by faradism, not by galvanism. There are marked remjp- 
.6 ions and fluctuations in the severity of the symptoms. 

. Examination of the nervous system has revealed nd abnormality. Weigert. 
found a thymus tumor with metastatic growths in the muscles. Hun, Bloomer, 
'and Streeter have described an infiltration of the muscles and of the thymus 
gland with lymphoid cells and a proliferation of the glandular elements of the 
thymus. More recently B. IJnk has recorded similar findings. 

The diagnosis is easy—from the ptosis, the faaial expression, the nasal 
speech, the rapid fatigue of the muscles, the myasthenic reaction, the absence 
of atrophy, 'tremors, etc., and the remarkable variations in tlje intensity of 
the symptoms. Of the 60 cases, ,23 ended fatally. The patient may live many 
years; recovery fnay take place. Best, strychnia in full doses, massage alter-. 
nate courses of iodide of potassium and mercury may be tried. 

V. AMYOTONIA CONGENITA. 

I 

(Oppenheim’s Disease.) 

A oongenital affection characterized by general or local hypotonus of the 
voluntary muscles Oppenhcim called the disease myatonia, but this is pho¬ 
netically so similar to myotonia (Thomsen’s disease) that the name amyotonia 
of English ..writers is preferable. 

Collier and Wilson (Brain, 1908), who have analyzed the recorded cases, 
givHhe following definition: “A condition of extreme flaccidity of the mus¬ 
cles, associated with an entire loss of the deep reflexes, most marked at the 
time of birth and always showing a tendency to slow and progressive amelio¬ 
ration. There is great weakness but no absolute paralysis of any of the mus¬ 
cles. The limbs are most affected; the face is almost alwftys exempt. The 
muscles are small and soft, but there is no local wasting. Contractures are 
prone to occur in the course of time. The faradic excitability in the muscles 
is lowered and strong faradic stimuli are borne without complaint. No other 
symptoms indicative of lesions of the nervous system occur.” 

In Spiller’s case no lesions were found, but in an autopsy by Baudouin 
the cells of the anterior horns were found to be small, and there were extensive 
changes in the muscle fibres, similar to those in the myopathies. 
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Abut*, 1090,1090. 

Abdominal typhua, 57. 

Abduoana nerve (gee Sixth Nerv|), 1015. 

Aberrant thyroid glands, 764. 

Abortion, in relapsing fever, 111; in smallpox, 120; 

in syphilis, 278. ' • 

Abscess, atherorAtoua, 849; of brain, 993; in 
appendicitis, 516; in glanders, 264, of kidney 
(pyonephrosis), 703; hepato-pulmonary, in 
amoebic dysentery, 5; of liver, 4, 563; of lung, 
640; of mediastinum, 662, of parotid gland, 441 ; 
of tonsils, 446; perinephric, 717k cerebral, 993; 
pysemio, 216; retro-pharyngeal, 444; tropical, 4, 
563. 

Acanthooephala, 51. 

Acardia, 843. 

Acarus scabiei, A. folliculorum, 52. 

Accentuated aortic second sound, in chronic 
Bright’s disease, 698 ; in arteno-scleroeis, 852. 
Accessory spasm, 1030. 

Aoephalocysts (see Hydatid Cysts). 

Acetonmmia, 418. 

Acetone, 416; tests for, 416. 

Acstonuria, 682. 

Achondroplasia, 769, 1108. 

Achromotopsia in hysteria, 1081. 

Achylia gastrica, 493. 

Acne, from bromide of potassium, 1065;rosaeea,^fl. 
Acromegaly, 1105; and gigantism, 1106. 
Actinomycosis, 263; pulmonary, 264; cutaneous, 
285; cerebral, 265; digestive, 264. 

Acute bulbar paralysis, 905. 

Aoute yellow atrophy, 538. 

Addison’s disease, 756; asthenia in, 758; pigmenta¬ 
tion of skin in, 757. 

Addison’s pill, 281; keloid, 1109. 

Adfaie, 789. 

Adenitis, in scarlet fever, 136; tuberculous, 306. 
Adenoid growths in pharynx, 447. 

Adherent pericardium, 782. 

Adhesive pylephlebitis, 542. 

Adiposis dolorosa, 432. 

Adrsnalitls, aoute hmmorrhaglc, 760. 

Adrenal insufficiency, 760. 

Adrenals, in Addison’s disease, 757. 

Aegophony, 177, 647, 

Aerophagia, 490. 

Aeettyo-eutumnal fever, 20. 

Afferent system, diseases of, 886. 

Ageusia, 1026. 

Agoraphobia, 1089. 

Agraphia, 959. 

Ague, 10; sake (see Eni&sqid Sruutt), 23. 
Ainhum, 1110, 


Air-hunger” In diabetes, 417. 

Akinesia algera, 1090. 

Akona, 495. 

Alhini. nodules of, H44. 

Albinism, in leprosy (lepra allis^ 362; of the lung, 
035. • 

Albumin, tests for, 873. 

Albuminous expectoration In pleurisy, 054. 

Albuminuria, 072, of adolescence, 672, in aii- 
pendicitis, 515, end ^assurance, 075, cyclic, 
672; dietetic, 673; febrile, 073, functional. 072; 
in acute bright's diseasejOtltt; in chronic Itrighfa 
disease, 693, 698; ui dialieles. 410, m diphtheria, ’ 
284; in epilepsy, 1062, in crystiiclas, 212, in 
gout, 405; intermittent, 67.1, in malarial fever, 
16, in pneumonia, 179; in scarlet fever, 134; in 
typhoid fever, 88; in variola, 119, nrjirotir, 073; 
orthostatio, 672; paroxysmal, 673; physiological, 
672; prognosis in, 075; in yellow fever, 237. 

Albuminuno retinitis, 1007 

Albuminuric uloeration of the laratls, 502. 

Albumosuria, 874; myelSpathlc. (174. e 

Alkaptonuria, 681; and ochronosis, 081. 

Alcohol, effects of, og the digestive sysfeug 370; 
on the kidneys, 371; on the nervous syalifn, 370; 
poisonous effects of, 370. 

Alcoholic neuritis, 1001. 

Alcoholism, 369; acute, 369; and tuberculosis, 371; 
chrome, 369. * 

Aleppo button, 9. 

Alexia, 059. 

Algid form of malaria, 22, 

Allantiasis, 381. 

Allocbeiria, 891. 

Alopecia, in syphilis, 268. 

Alternating paralysis (see Crossed Paralysis). 

Altitude, effects of high, 360. 

Altitude ui tubereulosia, 285, 355. 

Amaurosis, hysterical, 1008, 1081; toxie, 1008; 
urtemic, 684,699; in hematemceia, 489. 

Amblyopia, 1008; tubacco, 1008; crossed, 1011. 

Ambulatory typhoid fever. 71, 91. 

Amoeba, dysenterim, 2; in liver abscess, 2, 563; ig 
sputa, 8- 

Amtebic dysentery, 2. 

Ammonhrmia, 706. 

Amnesia verbaJis, 959. 

Amphiatome, 27. 

Amphoric, breathing, 331,659; echo, 331. 

Amyloid disease, in phthinii, 821; in iyphili*, 269, 
of kidney, 702; of liver, 571. 

Amyoethenia, 1089. 

Amyotonia, 1114. 

Amyotrophic lateral tcleroib, 901. 
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Anaemia, 718; aplastio, 720; bothriocephalus, 80; 
inanlwlostomiaai*,46; from BUharsia, 27; of the 
brain,964; in chlorosis, 722; from gastric atrophy, 
462: from haemorrhage, 719; miner's, 44; brick- 
maker’s, 44; tunnel, 44; from* inanition, 721; 
from lead, 370; idiopathic, ^24; in gastric cancer, 
482; in gastric ulcfer, 476; general, 719; local, 
718; in Hodgkin’s disease, 741; lymphatics, 739; 
r mountain, 366; is nm^arial fever, 23; in rheuma¬ 
tism, 222; in syphilis, 268; in typhoid fever, 76; 

, primary or essential, 721; progressive pernicious, 
724; pseudo, 718; Secondary or symptomatic, 
719; of spinal cord, 934; splenic, 762; toxin, 721. 

Amende murmurs (see Hauic Mu auras). 

Anamic necrosis/ 823. • 

Anesthesia, dolorosa, 939; in hamatomyelia, 936; 
in hemiplegia, 973; in hysteria, 1080; in leprosy, 
362; in locomotor ataxia,891; in Morvan’s disease, 

* 944; paralysiB,Vx)3; pneumonia, 186; in railway 
spine, 1097; in unilateral lesions of the oord, 933. 

Analgesia in hysteria^ 1080; in Morvan’s disease, 
944; in syringo-myelia, 943. 

Anarthria, 966. 

Anasarca (see Drops r). 

Anchmeromyia luteola, 66. 

Aneurism, 863; arterio-venous, 864, 866; cirsoid, 
863; cylindrical, 863; dissecting, 864; embolic, 
864; false, 864;, fusiform, 863; mycotic, 864; of 
the abdominal aorta, 863; of the branches of the 
abdominal aorta, 866;, of the cerebral arteries, 
982; of £he cieliac axis, 865; of heart, 830; of the 
hepatic artery, 866; of the renal artery, 866; of 
.the splenic artery, 866; of the superior mesenteric 
artery, 866; traction, 866; true, 863; varicose, 

866 . t, ' < ' 

Aneurism, of thoracic aortar 855; he mo rrhage in, 
839* pain in, 868; TufnelTs treatment of, 861f 
unilateral sweating in, 860. 

Aneurism, verminous, in the horse, 46, 866. 

Aneurismal varix, 865. 

Angina, crural, 863; Ludovici, 444; simplex, 442; 
■uffocativa, 193; Vincent's, 201. 

Angina pectoris, 839; functional, 841; toxic, 842; 
vaso-motor, 842. 

AngiochoUtis, chronic catarrhal, 644; suppurative 
and ulcerative, 644 

Angio-neurotic cedema, 1103 

Angio-sderosis, 861. 

Anguillula aoeti, 51; A. sterooralis, A. intestinaUs, 
51. 

Animal lymph, 127. 

Anisoooria, 1014. 

Ankle olonuf, in hysterical paraplegia, 914, 1079; 
in spastic paraplegia, 909; spurious, 1079. 

Ankylostoma duodenale, 46. 

Ankylostomiasis, 44. 

Anorexia nervosa, 496,1082. 

Anosmia, 1006. 

Anterior cerebral artery embolism of, 980. 

Anterior crural nerve, paralysis of, 1088. 

Anthomyia canicularis, 66. 

( Anthraoosis, of lungs, 631; of liver, 666; and 
tuberculosis, 632. 

Anthrax, 862; bacillus, 262; in animals, 262; ex¬ 
ternal, 368; internal, 264; In man, 263. 

Anthropophobia, 1089. 

Antipneumoeoocic serum, 191, 


Antitoxin of diphtheria, 196, 209; of pneumonia, 
191; of tetanus, 264. *9 

Antityphoid serum, 102. 

Anuria, 668; complete, from stone, 668; hysferioal, 

668 . 

Anurft imperforate, 621. 

Aorta, aneurism, of, 865; double, 8JM; dynanfle 
pulsation of, 860; throbbing, 864, 1090; tuber¬ 
culosis of, 349. a 

Aortic in competency, 796; sudden death in, 800. 

Aortic orifioe, oongenital lesions of, 846. 

Aortic stenosis, 802. 

Aortic valves, bicuspid condition of, 844; In¬ 
sufficiency of, 796. 

Apex pneumonia, 182. 

Aphasia, 966; auditory 968; hereditary, 960; in 
infantile hemiplegia, 986; medioo-legal aspects 
of, 960; motor, 900; in phthisis, 334; prognosis 
off 961; sensory, 958; subeprtioal-motor, *960; 
subcortical sensory, 969; in typhoid fever, 86; 
tests for, 900; transient, in migraine, 1067; 
visual, 969. 

Aphernia, 956. 

Aphonia, hysterical, 1081; in acute laryngitis, 697; 
in adlluctof paralysis, 1028; in pericardial 
effusion, 779. 

Aphthae (see Stomatitis, Aphthous), 434. 

Aphthous fever, 307. 

Apoplectic habitu*, 960; stroke, 969. 

Apoplexy, capillary, 978; cerebral, 906; ingraves¬ 
cent, 970; meningeal, 936; spinal, 936; pul¬ 
monary, 618. 

Appendicitis, 512; acute catarrhal, 513; chronic, 
513; obliterative, 513; gangrenous, 513; puru¬ 
lent 513; relapsing, 516. 

Appendicular colio, 514. 

Appendix vermiformis, perforation of, in typhoid 
fever, 67; focal concretions in, 513; foreign 
bodies in. 513. 

Apraxia, 959. 

A^roeexia, 447, 460. 

Arachnids, parasitic, 52. 

Arachnitis (see Meningitis), 925. 

Aran-Duchenne type of muscular atrophy, 901, 
914; in lead-poisoning, 377. 

Arch of aorta, aneurism of, 856. 

Amu senilis, 827. ' 

Argos moubata, 63. 

Argyll RoberUon pupil, 1014; in ataxia, 889; in 
general paralysis, 897. 

Arithmomania, 1064. 

Arm, peripheral paralysis of'(see Paraltub or 
Brachial Plkxub). 

Arrhythmia, 833. 

Arsenical neuritis, 380,1002. 

Arsenical pigmentation, 380; in chorea, 1060. 

Arsenical poisoning, 379; paralysis in, 380. 

Arteries, diseases of, 847; calcification of, 847; 
degeneration of, 847; tuberculosis of, 349. 

Arterlo-capillary fibrosis, 847. 

Arterio-eclerods, 847; diffuse, 860; In lead-peison- 
ing, 378; in migraine, 1067; nodular form, 849; 
In phthisis, 337; senile form, 85Q. 

Arterio-venous aneurism, 866. 

Arteritis in typhoid fever, 69, 78; syphilitic, 277. 

Arthralgia from lead, 378. 

Arthritides, post-febrile, 217; in gout, 404. 



ArthHtfa, Milts, In Infants, 22«; wnorrhmj, 282- 
bMatamrtrta.M>; in cerebrMpiMl meningHi,! 
182i m ohoAa, 104S, in dengue, 166; i„ dysentery, 
248 iIn hemophilia, 749; in Malta fever, 248; in 
■mall-pox, 120; in tabes dorsalis, 892; multiple see- 
ondary, 225; in purpura, 744; rheumatoid, 350 ; in 
^carl*feXpr, 135; septic, 225; in typhoid fever. 89. 
Arthritia deformans, 389, acute, 226; as a chronic 
Inlection, 390; in children, 303; general progres- 
rive form, 391; lleberden’a nodes in, 301; relation 
of, to diseases of nervouw system, 389; partial or 
mono-articular form, 302; vertebral form, 302. 
Arthropathies in tabes, 892. 

Arthropathy, hypertrophic pulmonary, 1107. 
Ascariads, 38. 

Afloaris lumbricoidea, 38. 

Ascites, 589, 592; from cancerous peritonitis, 588; 
from cirrhosis of the liver, 559, from syphilis of 
the liver, 275; in cancer of the.hver, 569; m 
tuberculous peritonitis, 311; physical signs of, 
589; treatment of, 502. 

Ascitic fluid, chylous, 590, serous, 590; lmu- 
orrhagic, 500. 

Aspergillus, in lung, 324; fumigatus, 614. 

Asphyxia, local, 1100; death by, iij phthisis, 338; 
traumatic, 602. 

Aspiration, Bowdiich’t conclusions on, 053; in 
empyema, 654; in pericardial effusion, 782, in 
pleuritic effusion, 653. 

Aspiration pneumonia, 621. 

Astasia-abasia, 1090, 1099. 

Asthenic bulbar paralysis, 1113. 

Asthenopia, nervous, 1089. 

Asthma, bronchial, 609; nasal affections in. 610; 
sputum in, 611; cardiac, 000; hay, 594, teyden’a 
crystals in, Oil, 013; renal, 009 , 684, thymic, 
509, 772. 

Astrophobia, 1089. 

Atavism, in haemophilia, 748; in gout, 307. 

Ataxia, cerebellar, 954; cercl»ellar-heredo, 922; 
in diabetes, 418; hereditary, 021, in progressive 
paresis, 898; locomotor, 880; after small-pox, ltd. 
Ataxic gait, 890, paraplegia, 920. 

Ataxie vanolique, 120 
Atelectasis, pulmonary, 022. 

Atcliosis, 774. 

Atheroma (see AuT*.Hio-srLEnosr« and Phlebo- 
BCI.hliOMS). 

Atheromatous abscess, 840. 

Athotoab, 987; bilateral or double, 911; hysterical. 
1080. 

Athlete’s heart. 797. 

Athyrea, 765, 768. • 

Atmospheric pressure, effects of, 937 
Alremla, 1000. 

Atrophy, acute yellow, of liver, 538, of brain, dif¬ 
fuse in general paresis, 806; of brain, unilateral, 
986; of muscles, various forms of, 907, progressive 
muscular, of central origin, 001, unilateral, of 
face, 1104; progressive neural, 905 
Attitude, in pseudo-hypertrophic muscular imralysu, 
80<f; in paralysis agitans, 1043 
Auditory centre, affections of, 1023; nerve, diseases 
of, 1023; vertigo, 7024. 

Aura, forms of, in epilepsy, 1060. 

Auto-infection in tubercmlosiB, 297. 

Automatism, in petit mol <1002. 


1’117 . 

Autumnal, catarrh, 594, fe\cr, 59. 

Avian tuberculosis, 284 

Axones (axis-cylinder processes), 867. 

Babinski syndrome, 800. 

BnrccHi’a sign, 0 J 7 . 049 
Bacillary d\sentcry ,*242. 

Banlluna m typhoid f«>\or. 88. 

Bacillus of Achalmc, 221; H nnllirncis, 252; B." 
botulimis.381, of choh*r*,2- > 8, ]\ ,-„l, eoi.uinnlla 
distinction from Upland bacillus, wo, in lalc- 
pas.su gw, 545, m fsccs sn< Idmgs. 50.5. in f,,f ' 
necrosis with colitis,*570, in iieritouitiA, 581, It. 
diphlhcnic, 191,445, B .Uscntcri.c,24.1, It cute- 
ntnlis, Sjpi; It Mcxncr-Harris^213. It hum (It 
aenigencs capsnlatiiH),in |H*ril<.mtn,.5M; in pneu¬ 
mothorax, 058, in pncmiiuturin, t>82, ntpnciimo- 
pcricardiuin,785, B Mclw-latclllcr, 191. toxin of 
195, B. of glanders, 21 . 1 , It. of uatliicnxn, 153,210 b 
B in whooping-cough. 149; It of leprosy, 3M), It. 
of plfgne, 239, It. of tetanys, 259, It pyocyaneus 
215.210, It lepra*, 300, It m.illcl, Jlil, It |M*stis, 
239, pneumonia', 108, 023, Jt Slugn, 213: B. 
tuberculosis, 285, 611 diagnostic \aluc of, 335; 
distribution of, 280, in split uni, 323, methods of 
detection, 323; outside tlit* lmdv, 286, modes of 
growlli of, 280; B typhosus, 59, B. xerosis, 190; 

B "Y,” 214 

“Back-stroke" of heart, 795. 

Baetenemia, 214. 

Bacteria, proteus group in diarrlin'ii, 505.« 

Bacterium, coli commune (sen Bacillus Cou 
(’■OMMiiNis), B.'aolaiufenmi, 384. 

Balanitis in diabetes, 417. 

Balantidium eoh, 20. , 

Ball-thrombus in loft punch*, 809. 

Ball-valve sUmo in common duct, 553. 

Balne’s rough, 440. * 

Bill’s disease, 440. 

Banting > method in obesity, 432. 
ltanti’s diseuse, 762. 

“ Burben cholera,” 383. 

Barking cough of puberty, 1081. 

Barloic's disease, 753. 

Barrcl-<hapcd chest in emphysema, 636; in en¬ 
larged tonsils, 410 
Basedow's disease, 705. 

Basilar artery, cmlxdism and thromlsims of, 979. 
Baths, cold, in typhoid fever, UK); in liy|»erpyrexitt 
of rheumatism, 227; m scarlet fever, 139. 
Batophnbia, UJ89 
Beaded rib* in rickets, 428. 

Beaumi's law, 266. 

Bed-bug. 54 

Bodnar’s aphth®, 436. # 

Bed-sores, acute, in myelitis. 945, 040; in typhoid 
fever, 75 

BdTs mania, 1611; pal»v. 101 °- 
Bence-Jones body in nlhuinoHuria, 674. 

Beriberi, 240; forms of, 251. 

Besoin dc respirer, 307. 

Bicuspid condition of hpart valves, 8-14 
"Big-jaw” in cattle, 263 

Bile coloring matter, tests for, 535 _ 

Bile-ducts, acute catarrh of, 512, usrandes in, 547; 
curna# of, 546; congenital obliteration of, 548; 
stenosis of, 547. 
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BUe-paaeages, dii nm of, 543. I Brain, softening of, rad, yellow, and white, 078. 


BilharsiocU, 27. 

, Biliary, cirrhosis of liver, 556; oollo, 550; fistuto, 
554. 

Bilious remittent fever, 30. 

Birth paUes, 010. 

Black death, '230. ' 

Black spit of miners, 633. 

Black vomit, 287; ii^ dengue, 157. 

BWbk-water fever, 22. ‘ 

Bladder, paralysis of, in looomotor ataxia, 880; 
care of, in myelitis, 047; hypertropfl^ of, in 
diabetes insipidus, 424; tuberculosis of, 847. 

Blastomyooeb, systemic, 2. 

“Bleeders,” 747. 

Blepharospasm, 1022. 

Blindnees free Amaurosis). 

Blood and duotless glands, diseases of, 718. 

Blood, characters cf, in amentia, 710; in cancer of 
the stomach, 482; in chlorosis, 722; in cholera, 230; 
in diabetes, 412,416; ip *out, 400; in hemophilia, 
748; in lead-poisoning, 876; in leukemia, 735; in 
pernicious anemia, 727; in pneumonia. 177; in 
pseudo-leukemia, Hodgkin’s disease, 741; in pur¬ 
pura, 743; in secondary anemia, 710; in syphilis, 
268; in trichiniasis, 42j in typhoid fever, 76. 

Blood crises, 728. H A 

Blood-letting, in artrrio-ederoeis, 853; in cerebral 
hemorrhage, 080^ in emphysema, 688; in heart- “ 
disease, 817; in pneumonia, 100; in sun-stroke, 
388; in yellow fever, 230* * 

Blood pressure, in arterio-ecleroais, 851; in pneu¬ 
monia, 177; in typhoid fever, 77. a 

Blood-serum therapy in diphtheria, 200; in pneu¬ 
monia, 101, in tetanus, 261; in typhoid fever, 102. 

Blood-vessels erf liver, affections of, 540. 

“ Blue disease,” 845. 

Blue line on gums in lead-poisoning, 376. 

Boils, in diabetes, 417; after typhoid fever, 76; 
after small-pox, 120. 

Bones, lesions of, in acromegaly, 1105; in congenital 
syphilis, 271 ; fragility of, in otteogeneels imper¬ 
fecta, 1108; fragility of, in riekets, 427; in typhoid 
fever 88. 

Borborygml. 490, 490. 

Bothriooepkalus latug, 29; anamia, 30. 

Botulism, 381. 

Botymtd liver in syphilis, 275. 

Bovine tuberculosis, 284. 

Bowel, affections of (see Intkstinas); acute ob¬ 
struction of, 519; infarction of, 533. 

fl-oxy-butyrio add, 418, 682. 

Brachial plexus, affections of, 1035. 

Bradycardia (Brachycardia), 836; paroxysmal, 834; 
fn typhoid fever, 76. 

Bradypnoea, 1081. 

Bi'kin, diffuse and focal diseases of, 047; abeoess of, 
003; abscess of, in congenital heart-disease, 846; 
affections of blood-vessels of, 061; anamia of, 
964; atrophy and scleroses of, 028; congestion of, 
064; cysts in, 980; eohinoooccus of, 37; hemor¬ 
rhage into, 966; syphilis of, 271, 088; glioma of 
988; hyperamia of, 964; Inflammation of, 092; 
rpdem* of 965; por en cephalua of, 986. 

Brain-murmur in rlokets, 429. 

Brain, sclerosis of, 928; diffuse, 030; insular,*030; 
miliary, 039; tuberous, 080. 


Brain, tubercle of, 849, 068. 

Brain, tumors of, 968; medioal treatment of, 003; 
surgical treatment of, 003; symptom!, general 
and localising, 060. 

Brand's method in typhoid fever, 100. 

Braakbone fever (see Dengue), 156. 

Breast, funnel, 440; pigeon or chicken, 440. 

Breast-pang, 839. 

Breath, odor of, in diabetic coma, 418; foul, in • 
scurvy, 751; In fetor oris, 430; feetid, in enlarged 
tonsils, 450. 

Breathing (see Respiration) ; mouth, 447. 

Bremsr’s blood test in diabetes, 410. 

Briek-dust deposit in urine, 677. 

Brick-maker’s anemia, 44. 

Bright's disease, acute, 686; interstitial form of, 688. 

Bright’s disease, chronic, 692; interstitial form of, 
694, causes o?, 694; cardio-vascular changes'in, 
698; hereditary influences in, 694; EdtbbhW s 
operation in, 702; parenchymatous form of, 602. 

Briquet, syndrome of, 1081. < 

Broadband a sign, 783. 

Brooa’s convolution, lesions of, 960. 

“ Broken-winded," 821. 

Bromitm, 1065. 

Bronchi, casts of, 618; diseases of, 602; syphilis of, 
273. 

Bronchial asthma, 609. 

Bronchial catarrh (bronchitis), 602. 

Bronchial glands, tuberculosis of, 307; enlargement 
in whooping-cough, 150,660; suppuration in, 660. 

Bronchiectasis, 606; abscess of brain in, 608; 
congenital, 607; cylindrical, 607; rheumatoid 
affections in, 608; saccular, 607; sputum in, 608; 
universalis, 607. 

Bronchloleotasii, 607. 

Bronchiolitis exudativa, 609, 

Bronchitis, 602; acute, 602; capillary, 620; chronic, 
604; croupous, 613; fibrinous, 613; in measles, 143; 
in small-pox, 110; in typhoid fever, 84; plastic, 
6fd; putrid, 605. 

Bronohocele (see Go mix) 763. 

Bronchophony, in pneumonia, 177 

Broncho-pneumonia, 620; acute, 621; chronic, 628; 
secondary, 621, acute tuberculous, 315. 

Bronohorrhagia, 617. 

Bronohorrhrea, 605; serous, 605. 

Bronse-sldu in phthiriasis, 54; In Addison's disease, 
757; in Basedow’s disease, 767; in diabetes, 417; 
in Hodgkin's disease, 741. 

Brauer’s operation, 784. 

Brown atrophy of heart, 826. 

Brown induration of lung, 615. 

Browi^Btquard’a paralysis, 933. 

Bruit, d’airoin, 659; da cuir neuf, 777; da diobU, 
724, 767; dadrapaau, 613; demoulin , 785; da pot 
ftU (see Cracked-pot Sound), 330; da aoujfla, 780; 
(esophageal, 454. 

Bubo parotid (see also Parotitis), ‘441. 

Bubonic plague, 240. * 

Buccal, psoriasis, 439; spots in measles, 142. 

Buhl’* disease, 747. 

Bulbar paralysis, 904; acute, 9t)5; asthenic form, 

'1113r of cerebral origin, 005; progressiva. 001; 

Ifjpeeudo, 005. 

Bulimia, 414, 404. 
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Cachexia. In cancer of the stomach, 482; in Tlodg- ; 
kin*# diaeaae, 741; malarial,, 16. 23; periosteal. 
768; saturnine, 376; strumipriva, 770; syphilitic. 
268; tropical, 9. 

Caisson disease, 937. 

Calcareous concretions, in phthiaia, 319; in the 
tonsils. 45Q. 

Calcareous degeneration, of arteries, 847; of heart, 
827. 

Calcification, annular,*of arteries, 847. 

Calcification in tubercle, 296. 

Calculi, biliary, 648; “coral," 709; pancreatic,680; 
renal, 709; tonsillar, 460; urinary, 709. 

Calculous pyelitis, 704. 

Camp fever, 106. 

Cancer, of bile-passages, 646, 668; of bowel, 621; of 
brain, 988; of gall-bladder, 646; green, 738; 
of kidney, 714; of liver, 667; of lung, 641; of 
oesophagus, 464; of pancreas, 629; of pepto- 
nseum, miliary, %88; of stomach, 479; acute, 


Canprum oris, 437; in measles, 143. 

* Canities, the result of neuralgia, 1069. 

Canned goods, poisoning by, 382. 

Capillary pulse, in aortic insufficiency, 801; in 
neurasthenia, 1090; in phthisis, 333. 

Capsule, internal, 949; lesions of, 949. 

Caput Medusa, 689. 

Caput quadra turn, in rickets, 429. 

Carboluria, 681. 

Carbuncle in diabetes, 417. 

Carcinoma (see Canckh). 

Cardia, spasm of, 491; insufficiency of, 492. 

Cardiac disease (see Disease or Heart). 

Cardiac murmurs, furmte, in ctilorosis, 724; in 
chorea, 1049; in idiopathic anemia, 728. 

Cardiac murmurs, organic, in aortic insufficiency, 
800; in aortio stenosis, 803; in congenital heart 
affections, 846; in mitral inoompetenoy, 807; in 
mitral stenosis, 810; in tricuspid valve disease, 
812. J 

Cardiac nerves, neuralgia of, 839. 

Cardiac overstrain, 821. 

Cardiac septa, anomalies of, 843. 

Car dial gia (see Gabtraloia). 

Cardiooentesis, 832. . 

Cardio-hepatio angle in pericarditis with effusion, 
780. 


Cardio-lysis, 784. 

Cardio-respiratory murmur, 331. 

Cardio-sclerosis, 827. 

Cardio-vasoular changes in renal disease, ows. 

Caries, vertebral, 938. 

Carinated abdomen, 303. . . . 

Carotid artery, ligature end eompreeeion of, in 
cerebral haemorrhage, 980. 

Carphoiogia, 86. 

Carpo-pedal spasm, 1070. 

Correou, 312. 

Carriers, typhoid, 62. 

Cassation in tubercle, 296. 

Caseous pneumonia, 297, 323. 

Cato, blood, of bronchial tubes in hsnwptynt, 
618; in fibrinous bronchitis, 614; of pelv 
Udney and ureter, 714. 6M- 

Cato of urinary tubulew>689; eplthciisl, 688. 6B», 
fatty, 693; granular, 6», 698; hyaline, 6BS. 


> '««ttube, in amts bright'«lltw. in i-limnlo 
bright*s disease. 1 , 11 . 1 . hiis 
< sfnlepsy m hysteria, 10KI • . 

(’alarm!, diabetic, 4IU. after typhoid fever, 87. 
Catarrh, ncute gastric, 45l>, autumnal, 694 ; Jmm- 
chiakfi02, chronic gastric, 459; dry,006; suffoca¬ 
te e,t‘»25. * 

Catarrlial bronchitis, influence of, in tuberculosis, 
294. 


Catarrht *<r, 606. 

Catarrhus sstivus, 594. 

Caterpillar rash, 50. 

Cauda equina, lesions oft 940. 

Cavernous breathing, 331. 

Cavities, pulmonary, 319; physical signs o/, oat; 
quiescenf, 320 

Cayor fly, 60. 

Cellulitis of the neck, 444. 

(Centrum semi ovale, lemons of, 94fk 

Cephalalgia (see Headache). 

Cephalw tetanus, 260. 

Cephalodyma, 397 

Cercomonas mtestinalis, 25; C. Jiominis, 25. 

Cerebellar ataxia, 922, 954; heredo-ataxia, 922; 
vertigo, 954. 

Cerebellum, tumors, of, 953;• affections of, 953. 

Cerebral arteries, aneurism of, 982; arterio-sclerosis 
of,*983; embolism of, 977; endarteritis of, 983; 
sypliilitic endarteritis of, 272, 683; thromlxwla of, 
977. 


Cerebral cortex, lesions oC 947. ■ 

Cerebral haemorrhage, 900, aneurisms, miliary in, 
967; convulsioas in, 97fl; forms of, 968. 

“ Cerebral pneumonia," 179. 

“Cerebral rheumatism," $24. 

Cerebral anuses, thrombosis of, 983. 1 

Cerebral softening, 977. # 

CerebnUs (see Encephalitis). 992. 

Cerebro-spinal fever, epidemic, 157; anoifialous 
forms of, 161; complications of, 102; malignant 
form, 160; ordinary form, 100. 

Cervical pachymeningitis, 924. , 

Cervical plexus, lesions of, 1033. 

Cervical ribs, 1034. 

Cervico-bracliial neuralgia, 1070. 

Cervico-occipital neuralgia, 1033, 1070. 

Cestodes, disease due to, 28; visceral, 31. 

Chalicosis, 031, 032. 

Chancre, 207. 

C liar bon, 252. 

Charcot ’* j«»int, 892. 

Charcot- Leyden crystals, 499, Oil, 732. 


ttering teeth, 1018. 
ek, gangrene of, 437. 
ese, poisoning by, 382. 

st expansion, diminution of, In Graves disease,, 

*vn*SU*« breathing, Cheyne’s original <le- 
cription of, 827; in apoplexy. 970; in myomnlial 
iaease, 827; in sun-stroke, 380; ui acute miliary 
uberculowH. 299, in unwnla, 084. 
asma and tract, affections of, 1009. 


ken-pox, 128. 

1-crowing. 699, 1056. ... 

Ln, TOn.tip.tion in. 627; diri^te. in. 4<7, 
,rrh«J aiseuM in. 604; tuberculou. broncho- 
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pneumonia in. 31.'; pneumonia in, 183; tubercu¬ 
losis of mesenteric glamls in, 308. 312; mortality 
rtom'small-pox in, 120; rheumatism in, 21»; ty- 
phoid fever in, 91. * 

Chilfc (see Hksors), in typhoid fever, 74. 

Chloasma phthisicorum, 335. 

Chloro-ancemia in phthisis, 333. 

Chloroma, 732, 738. . . 

Chlorosis, 721; anjl anamia, sinus thrombosis in, 
r ' 983; dilatation of stdmach in, 723; Egyptian, 44, 
ftfevef^in, 724; heart symptoms in, 724; menstrual 

* disturbance in, 724>; rubia, 722; thrombosis in, 
724. 

Choked disk, 1008. 

Chohemia, 536. r 

Cholangitis, infective, 553; suppurative, 554, 504, 
in tyjfhoid fever,* 83. 

Cholecystectomy, 555; indications for, 555. 

• Cholecystitis a<*ita, 551. 

Cholecystitis, acute infectious, 545; in typhoid fever, 
83. r * 

Cholecystotomy, 555. 

Cholelithiasis, 54Si; in typhoid fever, 83. 

Cholera, asiatiea, 228; bacillus of, 228; epidemics 
of, 228; infantum, 507; laboratory, 229; nostras, 
232; sicca, 231: tjfohoid, 231. 

Cholera toxin, 228. 

Cholerine, 232. r 

Cholesterremia, f>38. i 

Cholesterin in biliary calculi, 550. 

Choluriaf 535, 682. 

Chondrodystrophia totalis, 769,1108. 

Chorea, acute, 1045; etiology of; 1045; heart symp- 
* toms of, 1049; infectious origin of, 1048; in preg¬ 
nancy, 1046; paralysis in, 1049; rheumatism and, 
224, 1045; school-made,,1046. 

Chyrea, canine, 1046; chronic, 1055, 

Cho^a, habit or spasm, 1087, 1053. 

Chorea, Huntingdon’a or hereditary, 1055. 

Chorea insaniens. 1048, 10.50; paralytic form of, 
1049; major, 1053; maniacal, 1048; pandemic, 
1053; post-hemiplegic, 987; prehenuplegic, 909. 
rhythmic or hysterical, 1056; .senile, 1055; spas¬ 
tica, 911, 1051; Sydenham’s, 1045. 
choroid plexuses, sclerosis of, 997. 

Choroid, tubercles in. 304. 

Choroiditis in syphilis, 268. 

Chwistek’s symptom in tetany, 1076. 


Chylangiomata, 533. 

Chyle vessels, disorders of, 533. 
Chylo-pericardium, 784. 

Chyluria, non-parasitie, 676; parasitic, 48. 
Cicatricial stenosis of bowel, 521. 

Ciliary muscle, paralysis of, 1014. 


Cimex leetularius, 54. 

Circulatory system, diseases of, 775. 

Circumcision, inoculation of tuberculosis by, 290; 

in haemophilia, 748. 

Circumflex nerve, affections of, 1036. 

Cirrhosis, of kidney, 094; of liver, 556; of lung, 628 
tuberculous of liver, 342; ventriculi, 401. 


Clapotage in dilated stomach, 409. 
Claudication, intermittent, 853. 
Claustrophobia, 1089. 

Claviceps purpurea, poisoning by, 383. 


ClavAs hystericus, 1080. 

«^jlaw-hand (main cn gnffe), 903, 925. 


Climate, influence of, in asthma, 612; in chronic 
Bright’s disease, 700; in tuberculosis, 354. 

Clonus (see Anklk Clonus) ; jaw, 903/ 

Clownism in hysteria, 1078. 

Cnethocampa, 56. 

Coal-miner's disease, 631. 

Cobalt miners, cancer of lung in, 642^ 

Cocainization, spinal, in tabes, 895. 

Coccidium oviforme, 1. 

Coccydynia, 1071. f 

Cochin-China diarrhoea, 51. 

Cochlear nerve, lesions of, 1023. 

Coeliac affection in children, 499. 

Cog-wheel respiration, 330. 

Coin-sound, 659. 

Cold pack, method of giving, 139. 

Colic, biliary, «50; in appendicitis, 514; )p angio¬ 
neurotic cedema, 1103; Devonshire, 375; in pur¬ 
pura, 745,’ lead, 377; mucous, 530; renal, 711. 
Colica Pictonum, 375. C 

Colitis, Bilharzial, 28; diphtheritic, 500; entero-, 
508; ileo-, 508; mucous, 530; simple ulcerative, 
501. 

Collet ’ law, 266. 

Colloid cancer, of lung, 641; of peritonreum, 58S; 
of stomach, 480. . 

Colon, cancer of, 521; dilatation of, 531; “giant 
growth of," 532; diverticula, 532. 

Coloptosis, 529. 

Coma, diabetic, 417; epileptic, 1061; from heat¬ 
stroke, 386; from muscular exertion, 686; in acute 
encephalitis, 993; in acute yellow atrophy, 539; 
in alcoholic poisoning, 369; in apoplexy, 969; in 
cerebral syphilis, 272; in general paresis, 898; in 
multiple sclerosis, 931; in pernicious malaria. 21; 
in rheumatic fever, 224; in thrombosis of cere¬ 
bral sinuses, 984; in typhoid fever, 85; uraemic, 
684. 

Coma vigil, 85. 

Comatose form of malaria, 21. 

Comma bacillus, 228. 

Common bile-duct, obstruction of, 552. 
Compensation in valve lesions, 794; disturbance of, 
795; loss of, 795. 

Composite portraiture in tuberculosis, 293. 
Compressed air disease, 937. 

Compression and traction of the bowel, 521. 
Compression paraplegia, 938. 

Concato’s disease, 587. 

ConcretioM^ee Calcarkouh). 

ConcussioiPof spinal cord, 1097. 

Congenital heart affections, 843. 

Congenital stenosis of pylorus, 487. 

Congenital stricture of the bowel, 521. 

Congenital syphilis, 269. 

Conjugate deviation in brain tumor, 991; in apo¬ 
plexy, 971; in tuberculous meningitis, 303. 
Conjunctiva, diphtheria of, 203. 

Consecutive nephritis, 703. *■ 

; Constipation, 525; in adults, 525; in infants. *>-'• 
spasmodic, 526; treatment of, 527. 

Constitutio lymphatioa, 755. 

Constitutional diseases, 389. 

Consumption (see Tuberculosis). 

Contracted kidneys, 694. 

Contracture hysterical* 1079; in hemiplegia, 
of nursing-women, 1CJ74. 
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Contusion pneumonia, 186. 

Conn* arterionu, stenosis of, ^ 45 . 

Co Efua medul&ris, lesions of, 940 . 

Conveieeoenoe, fever of. 72; from typhoid fever, 
management of, 104. 

Convulsions, epileptic, 1058; hysterical, 1077; in 
^oute yellow atrophy, 539; in alcoholism, 370; 
in aspiration of pleural effusion, 654; in cerebral 
hemorrhage, 970; in cerebral syphilis, 272,1000; 
in certbral tumors, 989; in chronic Bright’s 
disease, 693; in general paralysis, 897; in hepatic 
oolio, 551; in infantile hemiplegia, 086; *in lead- 
poisoning, 378; in meningitis, 926; in rheumatic 
fever, 224; in sun-stroke, 380, in typhoid fever, 
86 ; in urmmia, 084; Jacksonian, 1003. 
Convulsions, Infantile, 105G; relation to rickets, 430. 
Convulsive tic, 1053. * 

Coordination, disturbance of, in t&bee, 890. 

Copaiba eruption, 144. . o , 

Copper teet for Biltar, 415. 

Copramia, 526, 722. 

Coprolalia, 1054. 

Coprolitha as a cause of appendicitis, 613. 

Cor adiposum, 826; biloculaxe, 843; bovinum, 696, 
798; viHoauni, 770. , 

Coral calculi, 709. 

Coronary arteries, in angina pectoris, 840, 841; 
blocking of, in myocardial disease, 823. 

‘ Corpora quadrigemina, tumors in, 991; lesions of, 
951. 

Corpulence, 431. 

Corpus ealloeum, lesions of, 949. 

Corriffan’i disease, 790. 

Corriffan pulse, 801. 

Coryta, acute, 593. 

Coetivenesa, 525. 

Cough Balne’s, 449; barking, of puberty, 1081; 
goose, 859; hysterical, 1081; in acute bronchitis, 
602; in chronic bronchitis, 604; in pertussis, 149; 
in phthisis, 323, during aspiration of pleural effu¬ 
sion, 654; in pneumonia, 175; paroxysmal, in 
bronchiectasis, 608; paroxysmal, in fibroid phthi¬ 
sis, 336; stomach, 402. 

Country fever, 386. 

Coup de toltil, 385. 

Cow-pox, 123. 

Cracked-pot sound, 330. 

Cramp, shoemaker’s, 1074; writer’s, 1072. 

Cramps in muscles, in cholera. 232; in font, 405; m 
chronic Bright's disease, 609, 

Cranio-sclerosis, 420. 

Cranio-tabes, relation to congenital syphilis, 43», 
in rickets, 429. 

Craniotomy in brain tumors, 992; in cerebral ho-mor- 
rhnge, 980; in hirth palsies. 912,918; in lesions of 
optic nerve, 1009. 

Craw-craw, 47. 

Creeping eruption, 56. 

Cretinism, 768; endemic, 769; sporadic 70S. 
Cretinoid change, 768. . 

Crises, gastro-inteatinal, in angio-neurotio “*le™| : 
UfiS; in locomotor ataxia, 891; in purpura, 740, 

nasal, in tabes, 892. 1in , 

CriaU, in pneumonia, 174; in relapsing fever, liu, 

In typhus fever, 108. 

Crossed or alternating paralysis, 951.97J. 

Oro«ed sensory paralyse 952. 

rc J 


Croup, membranous, 202; spasmodic, 599. 

Croupous enteritis, 500 . 

Croupous pneumonia, 164. 

Crura cerebri, lesion* of, 951, 973 . 

Cruml angina of Walton, 853. 

Crutch paralysis, 1030. 

Crureilhier's palsy, UJ 1 . 

Crv, epileptic, 1001, hydrocephalic, 302; hysterical^ 
1081; in congenital syphilis, 270. 

Crjowopy, 685. > 

Cryptogenctic septka'mi.a, 215. 

Crystalline-pox, 119. 

Cuban itch, 113. ’ 

Cura*buttlin'tt spirals. Oil, 013. 

Cutaneous nerve, external, disease of, 1038. 

Cyanosis, in acute tuberculosis, 300, m congenital 
heurt-diseuse, 845, in dm)>elcM, 417, in emphy¬ 
sema, 630; ami polycythemia, 702; traumatic, 
662. , 

Cycloplegia. 1014. 

Cynnnsiio maligna, 193. 

Cynoltex heltetica, 1081 * 

Cystic disease, of kidney, 715; o^liver, 569. 

Cystic duet, obstruct ion rf, 651. 

Cysticercus eelluloste, 31, octilur, 32; subcutaneous, 
32, general, 32, eerehm-a|Aiial, 32. 

Cystm ealculi, 679, 710. 

Cystumria, 679. } 

Cyntitis, in locomotor ataxia, 892; in transverse 
myelitis, 946; tul>erc,uloiis, 347. 

Cysts, chylous, of mesentery, 533, dennoid, 661; 
in kiducys, 715; of bruin, 980, of liver, 500; jm»t- 
encephalie. 086< puncraitir, 577; of brain, throm- 
butic, 978. ' ^ 1 

Cytodiugnosi* in general paralysis,’000. 

Cytoryctes vuccinim, 125; C. variolic, 11J. 

Cytoxon, 1. t 

Dacryoadenitis (see Laciirtmal (Jlani*). 

Dancing munia, 10.53. 

Dandy fever (dengue), 156. 

Davainea Madagascariensis, 29. , 

Day-blindness, 1008, in scurvy, 752. 

Deaf-mutism after cerebni-spinnl fever, 163. 
Deafness, m cerebral tumor, 991, ia cerebro-apinal 
meningitis, 163; in hysteria, 1081; in JlfiWrr’a 
disease, 1024; in scarlet fever, 136; in tabes 
dorsalis, 891, nervous, 1024 
Death, modi* of, in tuterculosis, 338. 

Death, HUilden, after Bera injections, 206; In angina 
pectnni, 810, in aortic insufficiency, 800; m 
coronary artery disease, 824; in enlarged thymus, 
772, in myocardial disease, 828; in pleural effu¬ 
sion, 648; in rheumatic fever, 225; in statu* 
lyinpbalicus, 755; in tyi»hoid fever, 96. 

Debility, nervous (see NeuhahTicknia), 1080. 
Decubitus, acute, 970; (bed-sores) in transvert. 

D^Son^raaction of. 881; in neuritis, 1003; 
in facial paralysis. 1021 

Dwdauuon. difflcnlU*o r>va,«AaiA). 

Deglutition pneumonia, 621. 

Delayed resolution in pneumonia, 186- 
Delayed sensation in tabes, 891. _ 

1041- acute, in lead-poisoning, 378; 
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rheumatism, 224; in pneumoni*, 179; in typhoid 
fever, 86; in typhus fever, 107; tremens, 371. 
Delttdd, Rarely sis of, 1036. 

Delusional insanity after pneumonia, 180. 

Delusions of grandeur, 897. 

Dementia paralytica, 895; syphilis and, 269, 272, 
896. * 

.Demodex folliculorum, 52. 

Dendrites, (protoplasmic processes), 867. 

Dengue, 156. n 

Deptition, in congenital syphilis, 271; in mercurial 
1 stomatitis, 438; in rickets, 429. 

Dereunr’s disease, 432. 

Dermaoentor americanus, 53. 

Dermamyiaais linearis migrans cestrosa, 56. 
Dermatitis, exfoliative form, 130; protosoic, 2. 
DermatoUa, 56. ’ 

Derma to-myositis, 1111. 

Dermatoee parasitoire, 47. 

Desquamation, in measles, 143; in rubella, 146; in 
scarlet fever, 134; in small-pox, 117; in typhoid 
fever 74. 

Deviation, secondary, 1015. 

Devonshire colic, 375. ♦ • 

Dextrocardia, 843. 

Diabetes insipidus, 424; heredity in, 424; in ab¬ 
dominal tumor, 424; relation of, to brain sypjiilia, 
424; in tuberculous peritonitis, 424. 

Diabetes mellitus,'408; acute form, 414; bronzing 
in, 417; chronic form, 414; coma in, conjugal, 
417; diebin, 420; dietetic form, 414; experimen¬ 
tal, 410; gangrene in, 417; hereditary influences 
in, 409; in obeeity, 410; in children, 417; li- 
c pogenic form, 414; metabolism, 411; neurotic 
form, 414; pancreas ip, 413; pancreatic form, 
414; paraplegia in, 418; perforating ulcer in, 417; 
theories of, 412; urine in, 415. 

Diabetes, phosphatic, 680. * 

Diabctffc, centre in medulla, 410; cirrhosis, 413; 

ooma, 417; phthisis, 412; tabes, 418. 

Diaoetio acid, 416, 682. 

Diaphragm, paralysis of, 1034; degeneration of 
muscle of, 1034. 

Diarrhoea, 497; acute dyspeptic, 506; alba, 500; 
bacteria in, 605; chronic, treatment of, 503, 
chyloea, 600; endemic, of hot countries, 51; in 
children, treatment of, 500; in cholera, 231; in 
dysentery, 244; fermentative, 506; in hysteria, 
1082; inflammatory, 508; in phthisis, 334; in ty¬ 
phoid fever, 79; in uremia, 685; nervous 498; of 
Cochin-China, 51; tubular, 530; lienterio, 499; 
summer, 505. 

Diathesis, gouty, 404; hemorrhagic, 743; lit hie 
add, 677; tuberculous or scrofulous, 203; uric 
acid. 677. 

Diaso-reaotion in typhoid fever, 87. 

Bicrotiam of pulse in typhoid fever, 70, 76. 

Diet, in chronic dyspepsia, 463; in oonstipation, 
627; in convalescence from typhoid fever, 104; 
in diabetes. 420; in gout, 406; in infantile 
f diarrhoea, 610; in obesity, 432; in scurvy, 762; 

in tuberculosis. 366; in typhoid fever, 99. 
fXstf* crises, 666. 

.Digestive system, diseases of, 434. 
iHoctophyme dgss, 61. 

Diphtheria, 192; atypical forms of, 200; of audi¬ 
tory meatus, 203; of oonjunctiva, 203; and 


croup, 199; bacillus of, 194; oontagfouineM of, 
193; hemiplegia ip, 904; immdnlty from, 195 ' 
210; in animals, 194; laryngeal, 20latent, 200; 
nephritis in, 204; neuritis in, 204; nasah 201; 
pharyngeal, 200; of skin, 203; systemic infection, 
201; antitoxin treatment of, 209; of wounds, 
203. 0 

Diphtheritic, colitis, 600; membrane, histology of, 
199; prooeeses in pneumonia, 172; processes in 
typhoid fever, 90. 

Diphtheritis, 196. 

Diphtheroid Inflammations, 196. 

Diplegia, fodal, 1020; in children, 910. 

Diplococcus intracellularis meningitidis, 159. 

Diplococcua pneumonia (micrococcus lanceolatus, 
pneumococcus), 167; in empyema, 649; in endo¬ 
carditis, 788; itf peritonitis, 681. 

Diplopia (see Doublk Vision), 1016. 

Dipsomania, 369. 

Dipylidium oaninum, 29. 1 

Disinfection, in diphtheria, 207; in typhoid fever, 
97. 

Dissecting aneurism, 854. 

Disseminated sclerosis, 930. 

Diatomes, varieties of, in man, 26, 27. 

Distomiasis, 26; ha*mic,27; hepatic, 26; intestinal, 
27; pulmonary, 26. 

Dittrich’a plugs, 605. 

Diuresis, 424. 

Diver's paralysis, 937. 

Divert!qgla of oesophagus, 466; of oolon, 632. 

Diverticulitis, 533. 

Dorsodynia, 397. 

Dothidnentdrite, 57. 

Double heart, 843. 

Double vision, 1016; in ataxia, 889; in chronic 
Bright’s disease, 699. 

Dracnnfiasis, 49. 

Dracunculus medinewris, 49. 

Drainage and diphtheria, 193; and tonsillitis, 445. 

Dreamy state in epilepsy, 1062. 

Difysy, cardiac, treatment of, 818; in amrmia 
(crtlema), 726; in acute Bright’s disease, 688, in 
aortic insufficiency, 709; in aortio stenosis, 803; 
in cancer of stomnch, 482; in chronic Bright's 
disease, 699; in mitral insufficiency, 806; in mitral 
stenosis, 811; oily, 431; in phthisis, 334; m 
scarlet fever, 135. 

Driwaenjitbcr, 365. 

Drug-rashes, 137, 743. 

Drunkenness, diagnosis of, from apoplexy, 369, 975. 

Dry mouth, 441. 

Dulnesfe, movable, in pleural effusion, 647; ia 
pneumothorax, 659. 

Dumb ague, 24. 

Dum-dum fever, 0. 

Duodenal ulcer, 470; diagnosis of, from gastric, 
470. 

Duodenum, defect of, 521; ulcer of, 470. 

Dura mater, diseases of, 923; hmmatoma of, 923. 

Durnnde’a mixture, 555. , 

Duroeici’a murmur, 801. 

Dust, diseases due to, 629, 631; tubercle bacilli & 
287. 

Dwarfs, types of, 774. 

Dysacusis, 1023. 

Dy sharia angio-sclerotioa c f Erb, 853. 
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Dywntery, amcsbio or tropical, 2; abwma of liver 
in, 4; amoBbs in, 2; bacillary, 242; acute catarrh¬ 
al, 246; diphtheritic, 246. a. 

k Dy»PfP*l*i acute, 456; chronic, 459; nervous, 400 
Dycphacia, hysterical 1082; in cancer of the 
oesophagus, 455; in hydrophobia, 256; in ceaopha- 
tgiamua, 463; in oesophagitis, 452; in pericardial 
effusion, 779; in thoracic aneurism, 850; in 
tuberculous laryngitis, 600; in tumors of the 
mediastinum, 661. 

Dyspnoea, cardiac, treatment of, 818, from aneu¬ 
rism, 859; in emphysema, 636; hysterical, 1081. 
1007; in acute tuberculosis, 290; in aortio in- ! 
sufficiency 799; in chlorosis, 722; in diabetic i 
coma, 417; in mitral insufficiency. 800; in mitml 
stenosis, 811; in myocardial disease, 827; in pen- j 
cardial effusion, 779; in pnAimoma, 174, in | 
phthisis, 326; in oedema of the glottis, 598; in , 
spasmodic laryngitis, 599; uncmis. 684. » 

Dystrophies, musftilar, 906; clinical forms of, 907. I 

I 


Ear, complications of scarlet fever, 136; affections 
of, in syphilis, 268, 271; symptoms simulating 
meningitis, 926, 994. 

Ebstein’a method in obesity, 432. 

Eochymoses, 743. 

Echinococcus cyst, fluid of, 34, 37. 

Echinococcus disease, 32. 

Echinococcus, endogenous, 33; exogenous, 33; mul- 
tilooular, 34, 37. ^ 

Echinorhynchus gigas, 51; E. moniliformis, 62. 

Echo kinesis, 1054. 

Echolalia, 1054. 

Eclampsia, 1056. 

Ectopia cordis, 843. . 

Eczema, of the tongue, 438; in <liabete».417; in gout, 

404. 

Edebohla’ operation, 702. 

Efferent traot, diseases of, 001. 

Egyptian chlorosis, 44. 

Ehrlich'a reaotion in typhoid fever, 87. # 

Eighth nerve lesions of. 1023. 

Klaatio tissue in sputum, 324 
Electrical reactions, in exophthalmic goitre, 707 
in facial palsy, 1021; in fsmrfr,/ « paralysis, 910, 
in multiple neuritis. 1003, in periodical Paralysis, 
1009; in poliomyelitis anterior, 910, in Thomun . 
disease, 1113. 

Electrolysis in aneurism, 802. 

Elephantiasis, 49; neuromatosa, lOWo 
Emaciation, in anorexia nervosa. . ^ 

cancer, 481: in o*>phagenl cancer, 45o, in phthl 

sis, 829. 

Embolio absceeses, 210 < n <u , n 

Embolism, anti aneurism. 854; in ehorem 1048, n 
typhoid fever, 78; of cerebral arteries, 077, 

E^r^'^monia. 177, in typhoid j 

—— Z> I 
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Emprosthotonos in tetanus, 260. 

Empyema, 648, bacteriology of. 649; necessitatis, 

205, 650, 861; perforation of lung lif. 4k r s0; in # 
scarlet fever, 135 

Encephalitis, nfute, 992, mcningo-, fietak 011; 
puV-, of Strum ik U, 986; suppurative, 993, »>plu- 
line, 272. • 

Encephnlopathv, lead. 377. # 

Enchondroum of lung. 641. 

Endarteritis of spinal conf, 935. • 

Endocarditis, acute. 785, chronic. 792, chronic 
mural. 793, in chorea. 7y», 1049; infective. 786; ' 
m the fielus, 793. 8-f4, gonorrlm-id. 282, an pneu- 
nioiiia, 786, in puerperal fever. 7srt, in rheu¬ 
matism. 22.1j"fH5, in scarlet fe\i*r. 135, m septi- 
cieinia, 7S4», hi Uphold fever. Wl, 78, in tulierru- 
h isis. 321. 786, inaliguaiit, TSit, mien ^organisms 
in, 788, umnil,788, reeurnug, 78t», selenitic, 703; 
simple or vcrrucose, 785, svphilitic, 276, ulcera¬ 
tive, 787. 

Eudo|Phlebitis. 851. 

Endothelioma, nmeoid, 716 
Enteric fever (see Tii'iioin Finn). .57. 

Enteritis*, catarrhal, 4974 croupous 500; diphlher- 
itic, 500, in children. 504, plielgnmnoiH, 501: 
membranous or tubular,*530, ulcerative, 501. 

Ent jtoi h sis in cholera, 2.13. 

Enterocolitis, 508. , 

Enteroliths. 522, ns u cause o> nppendieitis, 513; 

ill saceuli of colon, 626. 

Knteroptosis, 528. 665, l601. * 

Entozoa (see Animai. Pakahitm), 1. 

Eosinophilin m ankylostomiasis, 46, in leukicuiia. 

736, in trichiniusis, 42 B 

Epcndvimtis, purulent, 302. 

Ephemeral fever, 363, 

l.pideinie h'Piiioglobinurin, 270, 071, 747. # 

Epidemic roseola, 14.T. , 

Epidemic stomatitis, 367. 

EpulidMiiHis (see Ohmiitih). 277. 318. 

Epilepsia. larvata, 1062, nutnns, H«2. 

I*pileps\. 1058, nnd alcoholism, HfyO, end syphilis, 

‘ ;o(i() mui, heredity in. 1059, in chronic ergo- 
3>«, in general paresis. 898, m lead-poison- 
n,g 378, in Hnynnwl’a disease, 1101, Jorkaniwm, 
8H3 lOtsbmuskcd, 1002, imsl-epilcptic symptoms 
of. 1062, procursive, 1001, ndlex, UM0. rotatory. 
lWil. spinal, 910; surgical treatment of, 1060. 
Etilleptie fits, stages of, 1061 
Epistnxis. 595, in Hnght’s disease, «*H»; family 
form of 595, 749, in lm nmphiliu, 749, in scurvy, 
752, m typhoid fever, 84, ** renal,” 069; vicarious, 

596 

KrMrvW/W. xymptnin-cnrriplex. 1113. 
i.>/,■» syphilitic HpiiiuJ imnilyri., 013. 

Ergoti.,.,. 383; renvohive, 383; gw.grenuu., 383. 
Erosion of teeth, 438. 

I ructutions. nervous, 490. 

SsSssbaKS* 
•S-Sawssas 


rvinemu. - ■ . . 

pellagra, 384; in typhoid I 

446. 

Erytlm'O'tluamui, f 48 -' 
Erytliroinelnlgut. 1071. U02- 
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Eschar, sloughing, in hemiplegia, 970. 

Eustrongylus gigas, 51. 
r Exaltation of ideal in general paresis, 897. 

Exan thematic typhdfc 105. 

Eifoliltive dermatitia. 136. t 

fiaophthalmio goitre, 765; acute form, 766; diminu¬ 
tion of electrical resistance ^n, 767; flushing in, 
c 767; pigmentation in, 767; tachycardia in, 766; 

tremor in, 767. , 

Exophthalmos, 766. * 

, Extract of Jei, use of, in typhoifl fever, 102. 
^xtra-ayatole of heart, g34. 

Eye, mdtor nerves of, paralysis of, 1013; spasm of, 
1014. 

Eye-strain in migraine, 1067. • # 

Eyes, conjugate deviation of, in brain tumor, 901; 
in apoiflexy, 971? in tuberculous meningitis, 
303. 

• • 

Facial, asymmetry, 1030, 1104; diplegia, 1020; 
hemiatrophy, 1104;, hemihypertrophy, • 1106; 
nerve, paralysis of, 1019; paralysis from oold, 
1020; paralysis faom lesion of trunk of nerve* 
1019; paralysis from fcaion of cortex, 1019; 
paralysis, symptoms of, 1020. 

Facial spasm, 1022. 

Fades, Hippocratic, 582; leontina, in leprosy, ^02; 
in mouth-breathers, 449; Parkinsonian, 1043; 
syphilitic, 270; ii! typhoid fever, 72. 

Feecal, accumulation, 521, 526; concretions, 513, 
626; vorrtlting, 522. 

Fasces, bacteria in, 505; in jaundice, 535. 

Faith healing, 1095. a * 

Ffllopian tubes, tuberculosis of, 348. 

Famine fever (se| Relaps^o Fiver), 109. 

Farcy, 26^, acute, 262; chro^io, 263. 

Farcy^uds, 263. 

Farre'i^ubercles, 568. * 

Fasciola hepatica, 26. 

Fat embolism in diabetes, 418. 

Fat necrosis, 575; of pancreas, in diabetes, 413. 
Fatty degeneration, of arteries, 847; of liver, 670; 

of the new-born (Buhl’s disease), 747. 

Fatty degeneration of heart, 825; In anemia, 726. 
Fatty stools, 575. 

Febricula, 363. 

v ebris, carnis, 104; recurrens, 109. 
ftMitw’s test for sugar, 415. 

Fermentati^jl, test for sugar, 415. 

Fetid stomatitis, 435. 

Fetor oris, 439. 

Fever, aphthous, 367; bilious remittent, 20; black- 
water, 22; break-bone, 156; cachexial, 9; camp, 
105; cerebro-spinal, 157; In cholera, 231; oountry, 
386; dandy, 156; dum-dum, 9; entero-meeenterio, 
57; ephemeral, 363; famine, 109; Florida, 386; 
‘‘gastric, 457; glandular, 365; hay, 594; hospital, 
105; hysterical, 1084; jail, 105; pernicious mala¬ 
rial, 21; in pneumonia, 172; in acute pneumonic 
phthisis, 314, 816; in acute miliary tuberculosis, 
•299,300,302; in primary multiple neuritis, 1000; 
p in meningitic tuberculosis, 302; petechial, 157; in 
0 pulmonary tuberculosis, 827, malignant purpuric, 
► 157; in pyemia, 217; in pylephlebitis, suppura¬ 
tive, 566; in intermittent fever, 16; in relapsing 
fever, 110; in remittent fever, 20; in scarlet 
fever, 182; in septiiwimia, 214; in small-pox, 116; 


in sun-stroke, 386; in appendicitis, 614; in see* 
ajgary syphilis, 2Q7; in typhoid lever, 72; in 
typhue fever, 108; in yellow fever, 2&6; lung, 164; 
malarial, 10; miliary, 367; Malta, 247; Mediter¬ 
ranean, 248; mountain, 366; Neapolitan, 248; 
putrid malignant, 67; relapsing, 109; rook, 248; 
seven-day, 109; ship, 105; slow nervous, 5C; 
splenic, 252; spotted, 105,157; tick, 53; trypano¬ 
some, 8; typhoid, 57; typho-malarial, 20, 96; 
typhus, 105; undulant, 247;'yellow, 233. 

Fever, idiopathio intermittent, 216. 

Fever, intermittent, in abeoeas of liver, 566; in ague, 
16; in chronic obstruction of biin pnrmngTs by 
gall-stones, 553; in Hodgkin’s disease, 741; in 
pyaemia, 217; in pyelitis, 705; in septicemia, 216; 
in secondary syphilis, 267; in tuberculosis, 322, 
327. 6 

Fibrinous, bronohitis, 613; pneumonia, 164. 

Fibroid disease of heart, 824. 

Fibroma of lung, 641. v 

Fibrosis, arterio-capillary, 847. 

Fi&vre, inflammaioirt, 386; typhoids d forms rtnale, 

88 . 

Fifth nerve, paralysis of, 1017; gustatory branch, 
1018; trophi* changes in paralysis of, 1017. 

Filaria, forms of, 47, 49, 50, 51. 

Filariasis, 47. 

Fingers, Hippocratic, 335. 

Fish poisoning by, 383. 

Fisher's brain murmur, 429. 

Fistula in ano in tuberculosis, 337, 341. 

Fistula, cesophngo-pleuro-cutaneous, 456. 

Fistula of Eck, 503. 

Flat-foot, 1071. 

Flatulence, in hysteria, 1082; in nervous dys¬ 
pepsia, 492; treatment of, 466. 

Flea, bite of, 54. 

Flies, in typhoid fever, 63; parasitic, 55. 

Flint’s murmur, 800, 810. 

Floating kidney, 529, 664. 

Floor maggot, 56. 

Fidrida fever, 386. 

Flukes (soe Distomes). 

Foetus, endocarditis in, 793, 844; syphilis in, 269; 
tuberculosis in, 287; white pneumonia of, 273; 
typhoid fever in, 92. 

Foils Bnghtique, 684. 

Follicular tonsillitis, 445. 

Food (see Diet). 

Food poisoning, 380. 

Foot and mouth disease, 367. 

Foramen ovale, patency of, 843. 

Foreign bodies in appendix. 513; in intestines, 521. 

“Fourth disease,'’ 146. 

Fourth nerve, 1014; paralysis of, 1015. 

Fragilitas ossium, 1108. 

Fremitus, tactile, 176, 329, 646; vooal, 176, 637. 
646; hydatid, 35. 

Freund's operation, 638; theory, 634. 

Friction, mediastinal, 663; pericardial, 777; peri¬ 
toneal, 587; pleural, 330,647; plsuro-pericaijlial, 
330, 777. 

FrMrsich's ataxia, 921; disease, 1113. 

Frisdrtick's sign in adherent pericardium, 783. 

Frontal convolutions, lesions of, 990. 

Frontal sinuses, peutastonMs in, 52. 

Funnsl breast, 329, 449. o 
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'gag* atudo, 890; goon, 681; in panlyda agitans, i 
" id48; in paju do-hypertrophic muscular pandysi*, 
006; in «pm»tlc paraplegia, 909; pseud 9 -tabetic! 
4189 1002; aieppage, in i»eripheral neuritis, 378, 
880, 1002; in diabetic tabes, 418. 

Gall-bladder, diseases of, 542; atrophy of, 552, 1 
•calcification of, 552; cancer of, 546, dilatation of, 
662; empyema of, 552; forming abdominal tumor, 

. 662; phlegmonous inflammation of, 552. 

Gallop rhythm, in myocardial disease, 827. 

Galloping consumption, 315. 

Gall-stone crepitus, 552. 

Gall-stones, 548. 

Game-birds, poisoning by, 382. 

Ganglia, basal, tumors of, 990. 

Ganglia, dorsal root, acute hemorrhagic inflamma¬ 
tion of, 900. * 

Gangrene, in diabetes, 417; in ergotism, 383; in 
pneumonia, 187; in typhoiibfevei* 78; in typhus, 
108; local or symmetrical, 1101 ; multiple, 1101 , 
of lung, 638; of mouth, 437. 

Gangrenous stomatitis, 437. 

Garrod • thread teat for uric acid, 400. 

Gas-bacillus (see Baollcb aehoqknes capbula- 
tus). a 

Gasserian ganglion, extirpation of,in tic douloureux, 
1070. 

Gastralgia, 493. 

Gas tree tasia, 467. 

Gastric catarrh, acute, 456. 

Gastrio, crises, 476, 494, 891; fever, 457. 

Gastric juice, hyperacidity of, 476, 492; subacidity 


of, 493. 

Gastrio spasm, congenital, 487. 

Gastrio ulcer, 470 

Gastritis, acida, 462; acute. 456; acute suppurative, 
468; onacida, 462; ntropheans, 462, chronic, 459; 
diphtheritic, 469; membranous, 459; mucipara, 
462; mycotic, 459, parasitic, 459; phlegmonous, 
468; polyposu, 460, sclerotic, 460; simple, 456; 
simple chronic, 460; toxic, 458. 

Gastrodiscus hominis, 27. 

Gaatrodynia, 493. 

Gastrophilus equi, 56. 

Gastrorrhagia, 487. 

Gastrorrhexis, 476, 488. 

G astro to my, 465. 

Gastroxynsis, 492. . 

General paralysis of the insane (general paresis), 
896; diagnosis of, from syphilis, 899; influence 
of syphilis in, 269, 272, 896. 

Genito-urinary system, tuberculosis of, 343. 


Gentles, 55. 

Geographical tongue, 438. 
QerUer't disease, 1025. 
German measles, 145. 


Giant growth, 1106. 110fi 

GigantUm and acromegaly. UCHS; and gtat* l 106 - 
Gigantorhynohus gigas, 51. 

OilUt it la TaurtOt'i disease, 1054. 

GuwJiinkar’a liver (see CinMioais or Liveb) , *»■ 

Glender., 281; aeute, 262; chronio. 26-; d"**" 
from small-pox, 121. 

Qlauri’i disease, 628. jV.* 

GliomaBTbritn,- 88ST * 

Gliosis, 948. • 


il-25 . 


Globulin in urine. 075. 

Globus hystericus. 1077. 

Glomerulo-nephntis, 087. 

Glossitis, Muller's. -138 

Glosso-lnbio-lar^ngeal pnrnl\si«, 904. * • 

l«loftA-phsrynguol nerve, affections of. 1026. 

G1 «*s<4 \ skin in arthrftis deformaiiK. 392 . 

(llottiM, i.dema of. 598, m Bright’s disease, 099; 

hi small-pox, 119. m tvphoid fever. 09. 

Gluteal nerve, u(Tecturns iff. 10.18. 

Glycogen. formation of, 412 
Glycogenic function of liver,412 
Ulycoauna. 412. 082, V»uty, 402, hpogenfc, 410. 
Gradin'a test, 535. 

Goitre, 7tjjl, exophthalmic, 765, Midden dentil in, 
704, lingual, 764 

Gonorrhteal arthritis, 282, ctiftorarditis, 4*82, septi- 
cirmia nnd pyiennu, 282 

Gonorrha-nl infection, 281; svetisine. 282 • 

Goose cough in aneurism. 850 


Gout,fl97; acute, 402, rhruiye 403, Fluffin'* Musiry 
of, 4(M), guniun, of hogs, 401. Iicrcditniv influenco 
in. 397, influence of ideoholdn. 307, luflnrjn-e of 
food in. 308, influence of lead in 398. irregular, 
401, nervous theory of, 400, poor man s, 398; 
retrocedent or suppressed, 40.1, rheumatic, 389: # 
ttjjuuna anil, 398. 

Gouty kiilney, G94. 

Gracfr'a sign, 766 

Grain, poisoning by, 383. 

Grandeur delusions of, $97. 

Grand mul. 1058, 1060. 

Granular kidney, 004 

Granulomuta, infectious, of bmin^088. 

Gravel, renul, 709. 

Grai't*' disease, 765. % 


Ireen runcer, 738. 

ireen-sickness (see ChpomieiH), 722. 

Jreen-stiek fracture in rickets, 429. 
irrgunnidic, parasitic, 1. 

Innder’s nit, 631. 
jnppe, la, 152. 

,'rocco’a sign, 647. 
jrouud itch, 45. 
jrucblcr’a tumor, 377. 
jumea-worm disease, 49. 

'Jull'* disease, 7G0. 

Gummata. 207; in acquired syphilis, 200; in con¬ 
genital sypluli',, 271;of brain an.l spurn! coni»»• 
of lirnrt, 270; of kidneys, 277, of liver. -75, of 
lungs, 273; of rectum, 270; of testis, 277. 

Gummatous periarteritis, 277._ 

Gums, I,lack line on, in miners, 377; blue line on, in 
lead-poisoning, 370; in scun y. 751; in sfmaUtis 
435- ret line on, in pul,nonary tnbcrculiMS, 334. 




spasm, 1053; in month-breathers, 450. 

; in*smirvy^52;^ks typhoid fever, 70; in ulcA 

po'hyl,'." 4 non-para«tic,07?; parasit,^ 

itoma of dura, of brain, 923; of cord, 924, of 
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Hamatomata, 740. 

Hsmatnmyelia, 936. 

Hienlatoporphyrin, 682. ' 

Hfiematorrhachia, 936. 

Hsema'turia, 669; angio-neurotio regal, 347; endemic 
of Egypt, 27; eeeential renal, 347; functional347; 
in acute nephritis, 688; in Aronic phthisis, 334; 

, in paorospemiiaaia, 2; in renal calculus, 712; in 
renal cancer, 714; ,in tuberculosis of kidney, 346; 
malarial, 22; unilateral, 609. 

Homochromatosis, 413. * 

6 senior ytoioa of malaria, 10. 

Haemogtobin, reduction of, in chlorosis, 722. 

Heeraoglobinffimia, 671. 

Hemoglobinuria, 670; epidemic, intyints, 270, 
671,747; malarial, 22; in Raynaud'i disease, 1101; 
paroxydtnal, 671; toxic, 670. 

Hemoglobin uric fever, 22. 

Hemo-pericardiuA, 784; -peritoneum, 573. 

Hemophilia, 747. 

Hemoptysis, causes o^ 617; hysterical, 10B1; at 
onset of phthisis, 322; in acute broncho-pneu- 
moeic phthisis, 318; in acute miliary tuberculosis, 
300; in aneurism, 617,* 889; in aortic insufficiency, 
799; in arthritic subjects, 017; in bronchiectasis, 
608; in cirrhosis of lung, 630; in emphysema, 
637; in mitral insufficiency, 806; in mitral^ste- 
nosis, 811; in pqpumonia, 175; in pulmonary 
gangrene, 640; scurvy, 752; symptoms of, 
618; treatment of, 619; in typhoid fever, 85; 
relation to tuberculosis, 325, 617; parasitic, 26; 
periodic, 617; vicarious, 617. 

Hemorrhage, broncho-pulmonary’. 617; cerebral, 
^66; from megentery, 532; from the stomach, 
487; in acute yellow atrophy, 539; in anemia, 
729; in cirrhosis of the livy, 558; in contracted 
kidney, 699; in gastric cancer, 483; in gastric 
ulcer f 474; in hemophilia, ?48; in hysteria, 1081, 
1083; in intussusception, 524; in leukemia, 734; 
in malaria, 22; in nephrolithiasis, 712; In the new¬ 
born, 747; in purpura hemorrhagica, 745; in 
scarlet fever*134; in scurvy, 752; in small-pox, 
117; in splenic enlargement, 23 762; into pan¬ 
creas, 573; into spinal coni, 936; into spinal 
membranes, #35; in tuberculous pyelitis, 3^7; 
in tuberculosis of bowels, 340; into ventricles of 
brain, 968; in typhoid fever, 68, 80; in yellow 
fever, 237; pulmonary, 325,617. 

Hemorrhagic diathesis, 743. 

Hemorrhagic diseases of the new-born, 747. 

Hemorrhagic typhoid fever, 91. 

Hemothorax, 651. 

Hair tumors in stomach, 486. 

Hairy heart, 776. 

Hallucinations in hysteria, 1083. 

Harrison t groove in rickets, 428; in enlarged 

•tonsils, 449. 

Harvest-bug, 58. 

Hay-asthma (hay-fever), 094. 

Ha worth’t nodosities, 390. 

Headache, from cerebral tumor, 989; in cerebral 
syphilis, 272; in mouth-breathers, 450; In ty- 

* phoid fever, 70 71, 85f in uremia, 684; sick, 

• 1006. § 

Head-cheese, poisoning by 381. 

Head-shaking in infants, 1032. 

Heart-block, 834, 887. 


Heart, bovine, 798; diseases of, 785; OsrtsTs treat¬ 
ment of diseases qf, 829; amyloid'degeneration 
of. 826; aneurism of, 830; athlete's, 797; brown 
atrophy of, 826; calcareous degeneration of, 
827; congenital affections of, 843; dilatation of, 
820; displacement in pleuritio effusion, 645; 
displacement in pneumo-thorax, 658; fatty 
disease of, 825; foreign bodies in, 831; fragmenta¬ 
tion of fibres of, 825; functional affeotlons of, 832; 
hairy, 776; hydatids of, 8dl; hypotrophy of, 
822; hypertrophy of, in Bright’s disease, 698; 
in exophthalmic goitre, 766; irritable, 833; new 
growths In, 831; palpitation of, 832; parenohyma- 
tous degeneration of, 825; rapid, 835; rupture of, 
830; segmentation of, 825; syphilis of, 276, 831; 
tobacco, 842; tubercle of, 349, 831; tumors of, 
831; valvular diseases of, 793; wounds of, 831. 

Heart-muscle in fevers, 825. 

Heart-sounds, audible at distance, 766, 810; weak¬ 
ness of, 827. * 

Heart strain, 821. 

Heart-valves, congenital anomalies and ledoni of, 
844; rupture of, 798. 

Heat, exhaustion, 385; stroke, 385. * 

Ileberden'a nodgi, 391. 

Hectic fever, 327. 

Heel, painful, 1071. 

Heller'a test, 673 

Helminthiasis (see Animal Parasitm), 1. 

Hemeralopia, 1008; in scurvy, 752. 

Hemialbumose, G74 

Heraianffsthesia, in cerebral haemorrhage, 973; in 
hysteria, 1080; in railway spine, 1097; in lesions of 
internal capsule, 951; in unilateral cord lesionB, 
933. 

Hemianopia, in aphasia, 959; functional, 1012; 
heteronymous, 1009; homonymous, 1009; in 
migraine, 1067; lateral, 1009; nasal, 1010; signifi¬ 
cance of. 1012; temporal, 1009. 

Hemiatrophy, facial, 1104. 

Hemicrania, 1066. 

Hefeiopic pupillary inaction, 1012. 

Hemiplegia, 966. 971; crossed, 951, 973. 

Hemiplegia, infantile, 985; aphasia in, 986; cortical, 
948; in diphtheria, 204; epilepsy in. 987; in hys¬ 
teria, 1079; in malaria. 23; mental defects in, 987; 

~ post-hemiplegic movements in, 987; spastica 
cerebralis, 986; in typhoid fever, 86. 

Ilemiplfgie flasque, 974. 

Henoch'» purpura, 745. 

Hepatic abscess, 503; artery, enlargement of, 542; 
aneurism of, 865; colio, 550; intennitterit fever, 
553; vein, affections of, 642. 

Hepatitis, interstitial (see Cirrhosis), 550; sup¬ 
purative, 563. 

Hepatisation, of lung, 170; white, of fcotus, 273. 

Hereditary form of (edema, 1104. 

Heredity, in Bright’s disease, 694; in diabetes in¬ 
sipidus, 409; in Friedreich’a ataxia, 921; in gout, 
397; in haraophilia, 748; in paramyoclonus multi- 
plex.ll 13; in rheumatlo fever,220; in spastic para¬ 
plegia, 912; in syphilis, 266; in tuberculosis, 287 

Herpes, in cerebro-spinal meningitis, 161 *, in febric- 
ula, 364; in malaria, 17; in pneumonia, 179; in 
typhoid fever, 75; soster, 900. 

Hiocough, 1034; causes of, 1684; treatment of, 1035, 
hysterical, 1081. 
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High-tension pulse, characters of, 898, 851 
Hippocratic jades, 82,582; fipgers, 335; auction, 

659. 

Hippw. 1067. 

Butyrin'* disease, 738; intermittent fever in, 741 
Homalomyia scalaris, 55. 

Hook-worn disease, 44. 

Horn-pox, 119. 

Hoipital fever, 105. 

Hour-glass stomach', 475. 

Huntingdon'* chorea, 1055. 

Husband and wifo, diabetes in, 409; tuberculosis 
in, 291. 

HxUchinaon’a teeth, 271. 

Hyaline casts in urine, 688, 693, 698. 

Hybrid measles, 145. 

Hybrid scarlet fever. 145. * 

Hydatid disease (see Echinococcus). 

Hydatid thrill or fremitus, 35* • • 

Hydrarthrosis, clfhmic, 283, intermittent, 1083. 

“ Hydrencepholoid condition,” 507, 965. 

Hydriatic treatment (see Hydrotherapy), 
Hydrocephalus. 990; acquired chronic, 997; acute, 
301. 996; angio-neurotio, 996; chronic, after 
cerebrospinal meningitis, 162; congenital, 997, 
drainage m. 998, externus, 990; ex vacuo. 99G, 
idiopathic internal. 996; spurious, 507. 
HydrocyBtoma in exophthalmic goitre. 767. 
Hydromyelus. 924. 943. 

Hydronephrosis, 707; congenital, 707; intermittent, 
666, 708. 

Hydropericardium, 784. 

Hydroperitomcum, 589. 

Hydrophobia, 255. 

Hydro-pneumothorax, 657. 

Hydrops ad matnlam, 409; vesicae fellm, 552. 
Hydrothorax, 656 

Hymenolepsis dimmuta; H nana, 29. 
Hyperacidity of gastric juice, 492. 

Hyperacusis, 1023 
Hyperadrenalism, 760. 

Hyperemia of the brain, 964 • 

Hyperesthesia, m ataxia, 891; in haunatomyelia, 
936; in hysteria, 1080; in railway spine, 1097; in 
rickets, 428, retinal, 1008; in unilateral cord 
lesions, 933; of stomach, 493. 

Hyperalgesia, 1089 
Hyperchlorhyilria, 492 
Hyperkinesia of stomach, 490. 

Hypernephroma, 714 
Hyperosmia, 1006 
Hyperpyneima, 398. 

Hyperpyrexia, hysterical, 1084; in rheumatic fever, 
223; in scarlet fever, 133; in sun-stroke, 386; in 
tetanus, 260. 

Hyperthyrea, 765. 

Hyperthyroidism, 765. 

Hypertrophic cirrhosis of liver, 660. 

Hypnotism in hysteria, 1080. 

Hypodermio syringe in diagnosis of pleural effu¬ 
sion, 652. 

HypogloM&l nerve, dieeeeee of, 1032: paralyse of, 
1032; spasm of, 1033. 

Hypoleuoooytods, In typhoid fever, 70. 
Hypophysis, enlargement of, 1106. 

Hypostatio congestion, of lungs, 615; in typhoid 

fever, 85. » 


Hypothermia, in typhoid fevor, 74. 

Hypotonia, 891, 

Hyulena, 1070, ajuf dominated 831 - 

con l nurture* a.,,1 npiwnw j,,, i OT9; eony^,^ 
forma „f, 107J, erm 10SI; .liaooler. u »mua- 
10s0 - for " w f-wv m, 10H4; furmnpfyrfa 
'!'■ ‘ 0S| . " 1 ” ora '> “• low, joint affection, b, 

, ' ,M!n,:l1 "Worn* of. 10S;t; motnboliam in, 

last, metaliothempy in. IPSO; iwnUtHntnllow- 
ln, in. 831, mni-fonvulitvv form. of 1078; |i»rifly- 
m in. 107S, *p*i»l * n » m 1081, Blwnmln in, 
7-H, lost), traunmlio MUM,, vuwenil ummf*t&-* 
lions of, 11)81 * * , 

Hysterical minimi |HTtori* 841. 

Hyslero-cjnlci)*, ]IM. to7s. 

Hysterogenic point*, 1080. 

• 

Ice-cream, poisoning by. 382. 

Ice, typhoid bacillus in, 61. « 

Ichthyosis linguahs, 430. 

IctcriSf (see JaUNdh e), gravis, 538; neonatorum, 

53.8 • 

Idiocy, in infantile hemiplegia,987, nmaurotjp. 912. 
Idiopalluc nnicmiu of .WdiHvn, 724 
Idiopathic intermittent fever, 2H> 
lleo-c.ecal region, in tjphofcl fever, 82, in np|»omli- # 
nils. 514, in primary IuIktciiIohih of bowel, 341. 
lleo-eolitw. 508. 

Ileus (sec Stkaniiui.ation ok Howel). 519; 
hysterical, 1082 

InilKTilitv m infantile liVnuplegia, 98% 

Imitation in chorea. 10-16 

Impetigo, contagious, and ulcerative stomatitis, 
435 * • 

Impotence, in diubetcs^4IO, in locomotor ataxia, 
802. t * 

Impulsive tic, 1054. 

Incarceration of IkjwvI, 519. 

Incoordination, of wins, 890, of legs, 890.* 

Indians, American, chorea in, 1045, consumption 
in, 285, sumll-pox among, 112 
Indicanuna, 080. f 

Indigestion, 456, acute llitestlim!, 500. 

Infantile, convulsions, 1050, paralysis, 014, scurvy, 
753 

Infantilwin, 270, 769, 773; Lorain typo of, 774; 

inyxosleniatous, 774, pancreatic, 774. 

InfarcK septic, of coronary arteries, 824. 

Infer turn, definition of, 213. 

Infectious diseases 57, of doubtful nature, 363. 
Inflation of bowel in intussusception, 525. 

Influcnn, 152; upiiendicitis in, 155; cholelithiasis 
in, 155, and typhoid fever, 90; peritonitis in, 155. 
Infusoria, parasitic, 25. 

Inhalation pneumonia (see Aspiration Pneu¬ 
monia), G21. 

Inoculation, ngainnt small-pox, 112, 119; pro¬ 
tective, in cholera, 229; preventive, in hydro¬ 
phobia. 257; preventive, in plague, 242; pre¬ 
ventive, in pneumonia, 109; preventive,in typhoid 
fever, 98; tuberculosis transmitted by, 289. # 

Insane, general paralysis of. 805 
Insanity, delusional, 684; post-febrile. 86. in smalt- 

InCitv!'Mato of dnnk to. S70. ration of 
chronic phthinis to, 334; rotation of hcwKltaoo* 
to. 800. 
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Inaeota, iM&itie* 58. 

Insolation, 885. 

Inaul« acfc*^ MO. * 

‘int^Joa irenlor (tee Volitioh al Tumoi). 
iSteroartalnauraliti*. 1070. e 
Intermittanoy of heart action, 884. V» 

Intermittent olaudication, 841,863. 

Intermittent fever, 16; forms of (see Far**). 
^Intermittent hepatic fever, 553. 

1 Intermittent hydrartfirosla, 1083. 

Intermittent lameness, 853. ® 

‘ internal capsule, lesions_pf, 049. 

Internal carotid artery, blocking of, 979. 

Intestinal casts, 531; sand, 532; ooils, tumor formed 
by, 311; obstruction, 519. 

Intestines, diseases of, 497; actinomycosis of, 264; 
dilatatio* of, 531. 1 

Intestines, hemorrhage from, in typhoid fever, 
fi8, 80; in dyseitfery, 5, 244; in tuberculosis of 
bowel, 340; in intussusception of, 524; in uloerar 
tion of, 501. , * 

Intestines, infarction of, 533; intussusception of, 
519, 524; invagination of, 520; miscellaneous 
affections of, 530; newi gaowths in, 521; uloers of, 
501. 

.Intestines, obstruction W, 519, 584; acute, 522; 
chronic. 522; by enteroliths. 522; by forjfgn 
bodies, 521; by galljStonee, 622,555; by lipomata, 
521. • 

Intestines, perforation of, in typhoid fever, 67, 81. | 
Intestines, g>rimary tuberculosis of, 292, 340; 
strangulation of, 519, 524; strictures and tumors 
of, 521; twists and knots in, 520. 

Intoxication, definition of, 213. 

Intoxications, 3fid. * 

Intussusception. 519,524. # t 

Invagination. 520; post-mortem, 520. 

InversP type of temperature In acute tuberculosis, 
299; A typhoid fever, 72. 

Iridoplegia, 1014; accommodative, 1014; reflex, . 
1014. 

Iritis, syphilitic.^68,271. 

Itch, Cuban, 113; insect, 52; Philippine, 118- 
Itching, of feet in gout, 405; of eyeballs ill gout, 
405; of skin in Bright’s disease, 699; of sldn in 
jaundice, 535; preicteric, 535; in diabetes, 417; 
in exophthalmio goitre, 767; in uremia, 684; in 
Hodgkin’s disease, 741. 

Ixodes ricinus, 53. 

Ixodiaais, 53. 

Jacksonian epilepsy, 883, lCpfe. 

Jail fever, 105. \ 

Jaundice, 534; black, 535; catarrhal, 0|2; oholuria 
in, 535; from cirrhosis of liver, Sfifcfflfcl; congen¬ 
ital acholuric form of, 587 1 wldetfac form of, 
864; infectious, 364; from acute yellow atrophy, 
538; from cancer of liver, 560; in diphtheria, 204; 
from gaU-stones, 551, 553;*hereditary, 537; in 
influensa, 154; in pneumonia, lfin and purpura, 
M6,743; in Weiti dfteato, 364; malignant. 538; 
of the new-born, 538; obstructive, 534; in syph- 
•flb, 275; toxemic, 536; In typhoid fever, 83; 
t xanthelasma in, 535| in yellow fever, 236. 

Jaw donas, 903.' 

Jigger, 55. 

Joints (sm AiBnrm), 


Jumpers, 1055. 

•‘June odd,” 504. # 

Kahleris disease, 674. 

Kakke, 249. 
i Kala-asar, 9. 

I Katayama’* disease, 28. 

Kdoid of Adduon, 1109. 

Keratitis, in small-pox, 120; interstitial, of In¬ 
herited syphilis, 271. 6 

Kemig's sign, 163. 

Kidney, diseases of, 664; amyloid or Urdin a wm 
‘Sense'of, 702; canoer of, 714; eardiao, 668; 
circulatory disturbance in, 667; cirrhosis of, 694; 
congenital cystic, 715; congestion of, 867; con¬ 
tracted, 694; cyanotic induration of, 668; cystio 
disease of, 715; disk-shaped, 664; echinocoocus of, 

37; floating, 664; fused, 664; gouty, 694; granular, 
694; horseshqp, 66^ large white, 692; malforma¬ 
tions of, 664; movable, 664* palpable, 664; 
rhabdo-myoma of, 714; sarooma of, 714; scrofu¬ 
lous, 347, 704; sigmoid, 664; small white kidney, 
692; srrgical kidney, 704; syphilis of, 277; 1 

tuberculosis of 345; tumors of, 713. 

Klebt-Loeffler bacillus, 194. 

Knee-jerk, loes of, in ataxia 891; in diphtheria, 204. 
Koch treatment of tuberculosis, 356. 

Kopftetanus, of Rote, 260. 

Koplik’s sign, 142. 

KoesakofTs syndrome, 370, 1002. 

Kubisagari, 1025. 

Labyrinthine disease, 1024. 

Lachrymal gland in mumps, 147; in MikuIlea’s 
disease, 442. 

“Lacing” liver, 57?. 

Lacunas of Marie, 967. 

Lacunar tonsillitis, 445. 

La grippe, 152. 

Lamblia intestinal is, 25. 

Lameness, intermittent, 853. 

Laminectomy in compression myelitis, 940; in 
turnon of the cord, 942. 

LandrifM paralysis, 918. 

Laparotomy, In cirrhosis of the liver, 663; in typhoid 
fever, 103. 

Larva migrans, 56. 

tarvm of flies, dieesnee oaueed by (myiasis), 66. 
Laryngeal erime, MB. 

TiiijnuiiWIir itridtfus, 698; identity of, vrith en¬ 
larged tfiymus, 772. 

Laryngitis, oouts, catarrhal, 696; chronic, 697; 
oedematous, 698; spoemodlo, 898; syphilitic, 801; 

, tuberculous, 600- 

Larynx, diseases of, 696; ndduotor paralysis of, 
1028; enECStheeia of, 1029; hyperesthesia of, 
1029; poraiysia of obduotors of, 1027; spasm of the 
! muscles of, 1028; unilateral abductor paralysis 

\* of, 1028. 

, Utah. 1088. 

lateral sclerosis, primary, 909; amyotrophic, 

. Uteritious deposit, 677. 

• Uthyrism, 884. 

load, colic, 377; in the urine, 376. 

Lead-palsy. 677; localised forms of, 377. 
Lead-poisoning, 375; acute, 396; arteriosclerosis In, 
878; cernbnd symptoms 4n, 878j ohronlo, 876; 
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eoarnhtaiB from, 878; goaty deposits in. 370; 
treatment of, 879. , 

Load-workers, prevsJenoe of gout in, 398. 

Leiohat-tubercle. 200. 
j^iiimM body. 0. 

Ltront*** 1 * oeeea, 1107. 

Tyr* alba, 862; mutilans, 362. 

Leprosy, 369; antes the tio, 362; bacillus leprto in, 
300 ; contagiousness of, 361; macular form of, 

• 862; tubercular, 3<&2. 

Lep tomen ingitis, acute cerebro-spinal, 925; chronic, 
928; infantum, non-tuberculous, 928. 

Leptothrix in mouth 264. 

Leptus autunmalis, 58. 

Leudn, 639. 

Leu oocythsemitt, 731. 

Leucooytosis, in antcmla, 721; chlorosis, 722; cere- i 
bro-spinal meningitis, 161; diphtheria, 201, em- ( 
pyema, 640; erysipelas, 212* Hodgkin’s di*ase, j 
741; leukemia, t35; malaria, 24; measles, 143; . 
pyssmia, 217; pneumonia, 177; pleurisy, 648; j 
rheumatio fever, 222; scarlet fever, 133, stomach j 
oanoer, 482, 485; in trichmiasis, 42; in tuber¬ 
culosis (acute), 300; in tuberculosis (chronic pul¬ 
monary), 333; absenoe of, in typluad fever, 76,93; 
in whooping-cough, 151. 

Leuooderma, 1109. 

Leuoo-keratosis, mucoem oris, 439. 

Leuconychia, 1002. 

Leucopenia in typhoid fever, 76. _ 

Leulucmia, 731; acute, 737; lymphatic, 730; blood 
in 735; congenital, 732; hemUty in, 732; in 
animals. 732; in pregnancy, 732; myelogenous, 
731; pseudo-, 738; spleno-medullary, 73*’. 

3 LeukawEmia, 737. 

Leukoplakia buccalis, 439. 

Leyden'• crystals. 011 613. 

Lienterio diarrhoea, 499. 

Life assurance and albuminuria, 675; and syphilis, 
281 . 

. Lightning pains in ataxia, 889. , 

T.inwm atrophica*, 75. 

Lingual corns, 439. 

Linguatula rhinoria, 52; L. serrata, 52. 
Lipaciduria, 682. 

Lipemia, 412, 418. 

lipoma of the spinal cord, 941. 


Lipuria, 416, 682 
Lithfemia, 677. 

Iithie-add diathesis, 677 
Lithuria, 677. 

Utu.-. di^*, 910 ^ «ut» 

Liver, abscess of, 4, . 57 j, anmiiua of, 

yellow atrophy of, 538, amyioi , ^ - m 

form a(<Hihlebotlimy in con- 
* m bidaUd. of, 85; hypewmo. -.f, 

(Mtion ct.M3.jy me Uno-earcoraa of, 508, 
S4fk Infarction of. B42, passive con- 

«w growths in, of. Ml; 

of, Ml; ro^rmisris of. 1: 

primary oanrsr of. ^67, P*° secondary 

Potion of. 541; tub erculoriB of, 

cancer of, 668; syrh*s of. 274, 

841; in typhoid f«^' «• 


Liver, cirrhosis of, 556; alcoholic 557; ascites in 
559; atrophic. 557; capsular form. 562; in diabetes 
413; fatty, 557; haimofrhage from stoniacll in , 
558; hjpertrophic 560; syphilitic, 275. 562; in 
chilifren. 557; jaundice in. 550; toxic symptoms 
in »R9; with cancer, 570; tuberculous. 342. 

Liver, diseases of, SSk. 

Liver dulnesa. obliteration of. in perforative peri-, 
tomtis, 82, 582. 

Liver, movable. 529, 572. 1 * 

living skeletons, 9CB. 

1/obar pneumonia, 164. ■> 

lAHalnn's cancer, 715. ' ’ 

Irocalisation, cerebral, 874; spinal, 871. 

Ixicalizcri lyritotOtiH, 584. 

Lock-jaw, 258,* 1018. 

Lock-spasm, 1073. 

Locomotor ataxia, 880; ataxic stage of, 890; bladder 
symptoms ill, 889, gastric crises in, 891; henm 
plegia in, 802; incipient stage of, 889; hmngpfd 
enso# in. 892; nasal crises jn, 892; paralyUe stage 
of, 892, paresis in, 892; rectal crises in, 891; re¬ 
lation of svphihs to, 886. • 

Long thoracic nerve, affections of, 1030. 

Loose shoulders, 007. 

Lucilia iiiaccllima. 55. 

Ludupu'n angina, 444. 

Lues venerea (syphilis), 265. i 
Lumbago, 396. 

Lumbar neuralgia, 1071. ^ 

Lumbar plexus, lesions of, 1038. ° 

Lumbar puncture of Qmnct. r, 103. 928, #08. 

Lung, abscess of,*640, embolic, 04(1. 

I,ung, ncl.nomyrow, of. 201; nH'inism of. 638; 
brown in.hir»t.on of, 0V r >, cancej of. Ml; carni- 
firatlon of. 022, ribbons of, 628. 

I,ung, diseases of, 014^ .tone., 319. , 

Lung few, 164, " ... 1 

Lungs, congestion of, 614, hypostnlic, 6)S. 

Lungs, echinococcus of, 30. 

Lungs gangrene of, 638, obsccsanf brum in. 63B. 
T „„ r , nrw growths in. 641; in roIWUnmers, 642. 
Luw, hirmorrhegic infarction of, OIK; " • 

610; splcniiulton of, 615, 622; syphilis of, 
tuberculosis of, 312. 

Lupinosis, 384. , -a. 

r.vmnh glands, tuberculosis of, 304. _ 

Lymphadenitis, general tuberculous. 360; tad 
tuberculous, 306, simple, 66(1; suppurnttve. 600. 
Lymphadenorna. general, 7.18. 

Lymphatic state, 755. 

Lymph-scrotum, 49. 

Lymph, vaccine, 127. 

Lymph vessels, dilatation of. 49. 
iynsa. 255. 

I yssophobia. 258. 


Macula; eeruleat. M, lb. 

Macular syphihdes, 268. 

Maidismu.,384- 

Mam cn gnffe. 003. v 284. 

Mane. I»;'“ nin * b; ^ JfwoUles, 814. 
Maladie de Hanot. am>, » 
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Malarial cachexia, IS, 23. 

Malarial fever, 10; accidental and late lesions of, 
IS; ®etivo-autumnal,' 20; algid form of, 22; 
comatose form of, 21; continued and remittent 
forin of, 20; description of the .paroxysm, in. 16; 
geographical distribution of, 10; h®mon , hagic 
form of, 22; intermittent, 9 16; nephritis in, 16; 

, pernicious, 16. 21; pneumonia in, 16; quartan, 17; 
quotidian, 17; season in, 10; specific germ of, 10; 
* tertian, 17. @ 

Malarial hemoglobinuria, 22. 0 
Malarial nephritis, 16. a 
MalleuS, 263. 9 

Malta fever, 247. 

Mammary glands, hypertrophy 5TJ in tuberculosis 
334; tuberculosis of, 349. ' 

Mania af>otu, 371. * 

Mania, Bell’a, 1041. 

Marriage, questfbn of, in hemophilia, 749; in 
syphilis, 281; in tabes dorsalis, 894; in tubercu¬ 
losis, 361. , * 

Marrow of bones, in small-pox, 115; in leukemia, 
73?; in pernicious anemia, 726. 

Maaque dea femmea enftelttea, 758. 

Massai disease, 50. 

Mastication, spasm of*the muscles of, 1018. 
Mastitis in enteric fever, 88; chronic, 334. c 
McBumej/a tender point, 515. 

Measles, 140; aboftive, 143; attenuated, 143; black, 
143; buccal spots in, 142; contagiousness of, 141; 
desquaiflation in, 143; eruption in, 142; German, 
145; malignant, 143; period of incubation in, 
141. 

Measly meat, examination of, 30. 

Meat, pojjwning by, 381* tuberculous infeqtion by, 
292; inspection of, for trichina;, 41. t 
MedyTa diverticulum, 519. 

Mediaf nerve, affections of,*1037. 

Mediastinal friction, 663. 

Mediastino-pericarditis, indurative, 663. 
Mediastinum, affections of, 660; absoess of, 662; 
cancer of, 6#l; emphysema of, 663; pleural effu¬ 
sion in, 662; sarcoma of, 661; tumors of, 661. 
Mediterranean fever, 248. 

Medulla oblongata, lesions of, 952; tumors of, 991. 
Megalo-cephaly, 1108. 

Megalocytes, 728. 

Megalogastric, 467. 

Mehena in duodenal ulcer, 474; b typhoid fever, 80; 

in tuberculosis of bowels, 340; neonatorum, 747. 
Melano-sarcoma of liver, 668; of lunp, 641. 
Melanuna, 680. 

Melasma suprarenale, 758. 

Mlnvere'a disease, 1024. 

Meningeal hseraorrhage, 968; in birth palsies, 010. 
Meninges, affection of, 923. 

Meningitis, acute cerebro-spinal, 925; basilar, 301; 
epidemic cerebro-spinal, sporadic cerebro-spinal, 
157,928; in erysipelas, 212; in gout,406; granu¬ 
lar, 301; lepto, 928; in typhoid fever, 69, 85; 
e, simple, of infants, 928; posterior basic, 928; 
' serous, ,996; 'syphilitic, 272; tuberculous, 301. 

Meningoeooem, 109. , 

* Msningo-snceyhaMtif, tuberculous, 302. 

Meralgla paresthetica, 1038. 

Mercurial, tremor, 1045; stomatitis, 487. 
llarydamua, 491. 


Meeaortitis, 848. 

Mesenteric artery, aneurism of, 533, £65; embolism 
of, 533; thrombosis of, 533. 

Mesenteric glands, tuberculosis of, 308; tuberculous 
tumors of, 312; in typhoid fever, 68. 

Mesenteric veins, diseases of, 533. 

Mesenteric vessels, affeotions of, 533. • • 

Mesentery, chylous cysts of, 533; affeotions of, 532. 
Mesogonimus heterophyes, 2'J. 

Metallic echo, 659; tinkling, 331,659. 

Metallotherapy, 1080. 

Metastatic abscesses, 216 
Metasyphilltia affections, 269. 

Metatarsalgia, 1071. 

Meteoriam in typhoid fever, 80; treatment of, 102. 
Micrococci, in Malta fever. 248. 

Micrococcus, catarrhal Is, 593; lanceolatus, 164,167, 
215,216.623, melitensu.248; thecalis, in Landry’a 
pgralyais, 0!8. * 

Microcytes. 728. " 

Micromelia, in cretinism, 769. 

Middle cerebral artery, embolism and thrombosis . 
of, 979. 

Migraine, 1066; treatment of, 1068. 

Mikulicz'a disease, 442. 

Miliary abscesses in typhoid fever, 68. 

Miliary aneurism, 967. 

Miliary fever, 367; epidemics of; 367. 

Miliary tubercle, 295; tuberculosis, acute, 298; 

tuberculosis, chronic, 318. 

Milk and scarlet fever, 131; and typhoid fever, 62; 
products, poisoning by, 382; sickness, 365; tuber¬ 
culous infection by, 292. 

Mind-blindness, 959. 

Mind-deafness, 959. 

Miner’s anaemia or cachexia, 44; lung, 631; nystag¬ 
mus. 1014; cancer of lung. 642. 

Mitchell, Wevr, treatment in hysteria, 1086. 

Mitral incompetency, 804. 

Mitral stenosis, 808; chorea and, 808; paralysis of 
recurrent 'aryAgeal in, 811; presystolio murmur 
in, 810; rheumatism and, 808. 

Moist sounds in pulmonary tuberculosis, 330. 
MOller’s glossitis. 438. 

Monophobia, 1089. 

Monoplegia, cerebral, 883, 947; facial, 1010; in 
hysteria, 1079; in traumatic neuroees, 1097. 
Montaigne on renal colic, 711. 

Montreal General Hospital, statistics of hemorrha¬ 
gic small-pox, 118; of pneumonia, 187; of rheuma- 
. tic fever, 210. 

Montreal small-pox epidemic ISSS-’SO, 128. 
Morbilli 140; sine morbillis, 143. 

Morbus, arruleus, 845. 

Morbus, cox® senilis, 392; erronum, 54. 

Morbus maculosus, 743; neonatorum, 747; of 
Werlhof, 745. 

Morphig habit, 373; treatment of, 374. 

Morphinism, 373. 

Morphinoraania, 373. 

Morphcna, 1109. 

Mortality, in cerebro-spinal meningitis, 164; in 
pneumonia, 187; typhoid fever, 96; in whooping- 
cough, 151; in yellow fever, 238. 

Morton’ « painful foot, 1071. 

Monan’t disease, 944. 1 

Mosquitoes, forms of, 18,185. 
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Mosquitoes, relation of, to filaria disease, 48; to 
miUrift, 13: to yellow fever* 235. 

Motor tract, diseases of, 901. 

Mounfcdn, ancemia, 44, 366; fever, 366; sickness, 

366. 

Mouth-breathing, 447. 

Mnuth, diseases of, 434; dry, 441; putrid sore, 435. 

Movable kidney, 529, 664, dilatation of stomach in, 
665. 

' Movable liver, 529, 572. 

Mucous colitis, 530. 

Mucous glands, affections of, 440. 

Muoous patches, 268. 

Muguet, 436. 

Multiple gangrene, 1101. 

Multiple sclerosis, 930. 

Mumps, 146, 441. & 

Murmur, in aneurism, 858; brain, 429; cardio¬ 
respiratory' 331, in ohlonwM, 72#, in congMhital 
heart-disease, 8&; Flint i, 800, 810, in endo¬ 
carditis, 789, humming-top, 724, in lung cavity, 
330; in subclavian artery in phthisis, 331, in 
valvular disease, 800 . 803, 807 810, 812, 813 

Musca domeetica, 55; M vomitona, 55. 

Muscle callus in sterno-niustoid in fcfants, 1031. 


Muscle-sense, 959. 

Muscles, diseases of, 1111; degeneration of, in ty¬ 
phoid fever, 70, 89. 

Muscular atrophy, forms of, 907; heredity in, 
906; atrophic and hypertrophic varieties, 007; 
infantile form, 907; juvenUe type, 007, progress¬ 
ive neural form,905; peroneal type, 905, progress¬ 
ive central, 901,914, hereditary influence in, 902. 

Muscular contractures in hysteria, 1079. 

Muscular dystrophies, 900. 

Muscular exertion, coma after, 686 

Muscular exertion in heart-disease, 797, 821. 

Muscular rheumatism, 396. 

Musculo-spiral paralysis, 1036. 

Musical murmurs, 803, 846. 

Mussel poisoning, 383. » 

Myalgia, 396. 


Myasthenia gravis, 1113. 

Myasthenic reaction, 1114. 

Mycosis intestinulis, 254; pulmonum, 254. 

Mycotic gastritis, 459. 

Myel®mia, 731 

Myelitis, scute, 944: acute diffuse, 94S; acute 
transverse, 946; compression, 038; in measles. 
143: reflexes ia, 946; transverse, of cemcsl 
region, 947; syphilitic, 272, 273. 


Myelocytes, 736. 

Myelogenous leukemia, 731. 

Myiasis, 55; of nostrils and of ears, 55; of vagina, 
55; cutaneous, 55, gastro-intestinal, 55. 
Myatonla, 1114. 

Myocarditis, acute interstitial, 824: ihrous. 
in rheumatism, 223; segmenting^.., m t>Dho 


fever, 60, 78. . , , 

[yocardium, affections of, 820; logons of, due to 
disease of coronary arteries, 823. 


Myoclonia, 1113. 

Myooloniee, 1113. 

Myoidema, 330. 

Myopathies, the primary, 906. 
Myods, spinal, 8§9,10141 
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Myositis, 1111; dermato-, 1111; infectious, till; 

ossificans progressiva, 1112. 

Myotonia, 1112, wmgemtjj, 1112. 

M\atonic reaction of Erb, 1113. 

M\na||iit. 105.5, 

Mvtiilrtoxin, 383 

Mj vrdeina, 768, aci?tc. 770, congenital form, 768; 
operative, 770. 

Myxonm of spinal cord. 941. . 

Myxoneurosis lntestinulia, ?i30. 

• 


Nievi, multiple, of skin rual mucouii membranes, 
595.749 * • 

Nagana, 7 

Nails, in ty^hoitflhvcr, 75; in phfliisis, 335. 

Naming oentrJ, 9.57 
Nasal diphtheria, 201 
NaHo-phurvngtnd obstruction. 447. 

Neapolitan fever, 218 • 

Neck, ccllnlitia of, 411, Derbyshire neck. 764. 
Nccro-ts, acute, of lame, 22.5 # in'typhoid fever, 88. 
NeiroMs in tubercle, 296 
Nccdle-suullovmg in hysteria. Ml 
Nematodes, diseases cnuitsl’by, 38. 

Nephralgia, 1071 # 

Nephrectomy, 709 

Nephritis 080, acute, 686; after diphtheria, 204; 
chronic, 692, chronic liicinorrhiigic. 093; in 
tonsillitis, 446, Hurgual treatment of, 702 
Nephritis, chronic desi|jmmutivo, tM»2, chronic 
iliffuse. with exudation. 092, chronic^ntcrstitinl, 
094, chronic pareiicliyinntous.092, chronic tubal, 
692, consecutiV.e. 703, hamiorrluigea m, 699, in¬ 
creased tension in, 098, hi ervsiirhw. 212, in inn- 
luria, 10, lymphoma bam, 88 , nrhitioi^ of henrt 

hjpertryphy to. 090, in scarlet fever. 134; in 
typhoid fever, 88, wippurative. 704, syphilitic, 
277, urine in, 098, vomiting in, 099 • 


Nophrolithiusis. 709. 

Nepliro-phthisis (see Kiunky, Tuhkhculowh or). 
Nephroptosis, 529. 064. 

Mephrorrhaphy, 006. 

Nephrotomy, 709 
Nephro-typhus, 88 
Nerve-fibres, inflammation of, 998. 

Nerve-ns>t symptoms, 938. 

11 Nerve-storms,” 1008 

Nerves, anastomosis of, in facial paralysis, 1022. 
Nervw, duw of peripheral, 1108, dmcaim. of 
ccrciiral, I00S, dl«easm of Hpmnl, 1033. 

Nerve* Idons of anterior rriiml. 1038, circumflex, 
1036 exirrnai popliteal, 10.9*. gluleal. 1038, in¬ 
ternal popliteal, 1039, long thoracic. 1036; me¬ 
dian 1037, musculn-epiral, 1036, obturator, 1038, 
BCintic, 1038. "mail wmlic. 10:48; ulnar, 1037. 
Nervous dmrrhirn, 498. 1082. , 

Nervous dyspepma. 490 
Nervous system. diseases of, 867; diffuse. 923. 
Nettle rn-h (see I’liTirAlin) . 

Nniralgm 100*. ™>'"™ ,,f " X> "' 
ToTrrmc-ncrip.ml. 1033. 1070, epllepllfnrn . 

lOCoi influence of mnlana in, Ml 

1070 lumbar, 1071. of nerve, nth* »'• 

phrenic ’ I070 i(C n ^' 

CT— T'of.^1 .064,; 

visceral, 1071. 
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N surest h&ia, 1086; sexual, 1001; traumatic, 1096. 

Neuritis, 008; arsenical, 1002; aeoending, 1000; from 
beer, KX)2; fasciana, 0C8; Interstitial, 000; of in¬ 
fants, progressive interstitial hypertrophio, 022; 
lipocnatous, 000; localised, 008. 090; parenchy¬ 
matous, 900; multiple, 060,1000; alooholicfcJOOl; 
endemic, 240, 1003; in dljfhtheria, 204; migra¬ 
tory, 1000; in chronic phthisis, 334; in the infeo- 
tiousdiaeases, 1002; in typhoid fever, 86; recurring, 
‘1001; saturnine, &77,*1002; sympathetic, 1000; 
{faumatic, 008; optic, 1008; tom sine, 1002. 

Neurofibroma tods, generalised, 1005. 

Neuroglioma, 088. ' 

Neuromata, 1004; "amputation,” 1005; plexiform, 
1004. m 

Neurone, structure of, 867; function of, 868; degen¬ 
eration «of, 868; regeneration of, 868. 

Neuro-retinitis, in aruemia, 1007. 

Neuroses, occupation, 1072; traumatic, 1006. 

Neutrophiles, 736. 

New-born, haemorrhagic diseases of, 747. • 

New growths in the bowel, 521. 

NighJ-blindness, 1QQ8; in scurvy, 752. 

tfight-sweats in phthisis, 828; treatment of, 358. 

Night-terrors, 449. 

Ninth nerve, lesions of, 1026. 

Nissl (tigroid) bodies, 868. 

Nits, 53. 

Nodding spasm, 1632. 

Nodes, HavQarA’t, 300; Hebcrden'e, 391. 

Nodes, symmetrical, in congenital syphilis, 271. 

Nodules, rheumatic, 224. 

Noma, 437; in scarlet fever, 136; i.i typhoid, 80,01. 

Nbrmoblasts, 72£, 728. 

Noee, bleeding fjom (see ^pibtazib), 595. 

Nose, die&see of, 503. # 

Nummular sputa in phthisis, 323. c 

Nurse^contracture of Trotukeau, 1074. 

Nutmeg liver, 541. 

Nyctalopia, 1008; In scurvy, 752. 

Nylander’t bismuth test in diabetes, 415. 

Nystagmus, l(ty4; in FriedreieX't ataxia, 022; in 
insular sclerosis, 931; of miners, 1014. 


Obesity, 431; diabetogenous, 410. 

Obeemion, 1054. 

Obstruction of bowels, 610; acute, 522; chronic, 
522. 

Obturator nerve, affections of, 1038. 

Occipital lobe, tumors of, 000. 

Ocdpito-cervical neuralgia, 1033,1070. 

Occupation neuroses, 1072. 

Ochronotii, 681. 

Ocular palsies, treatment of, 1017. 

Oculo-motor paralysis, recurring, 1013. 

Odor, In small-pox, 117; in typhoid fever, 75. 

(Edema, angb-neurotic, 1103; febrile purpuric, 744; 
of glottis, 598; hereditary, 1104; of lungs, 610; 
of brain, 065; malignant, of anthrax, 253; of the 
brain, in uremia, 683, 965. 

(Edematous laryngitis, 508. 

Oertd'a method in obesity, 482,829. 

'(Esophageal bruit, 454; varioes, 452. 

«<E«ophagiamus ( 453. 

(Esophagitis, acute, 451; chronic, 453{ fibrinous, 
453; membranous, 452. 

OEsophaco-oalada, 455. 


(Esophago-pleuro-cutaneous fistula, 456. 

(Esophagus, dissasea of, 451; canon 1 of, 454; -dila¬ 
tations of, 456; diverticula of, 45tft hemorrhage 
from, in cirrhosis of liver, 550; paralysis, of, 458; 
post-mortem digestion of, 455; rupture of, 455; 
spasm of, 453; stricture of, 453; syphilis of, 276; 
tuberculosis of, 340; ulceration of, 452; varioeg-pf 
veins, in cirrhosis of liver, 452, 550. 

Ofdium albicans, 436; oldiomyoosis, 2. 

Olfactory nerves and tracts, diseases of, 1005. 

Omentopexy in cirrhosis of the liver, 563. 

Omentum, tuberculous tumor of, 311; tumor of, 
in canoer of the peritoneum, 588. 

Omodynia, 307. 

Onomatomania, 1054. 

Onychia, in arthritis deformans, 302; in looomotor 
ataxia, 802; syphilitic, 208, 270. 

Operation per $e, effects of, in epilepsy, 1066. 

Opemtion, tuberculosis after, 295. 

Ophthalmia, gonorrhoeal, with Arthritis, 226. 

Ophthalmoplegia, 014, 1016; externa, 1016; inter¬ 
na, 1016. 

Opisthotonos, cervical, in infants, 028; in tetanus, ' 
260. 

Opium, poisoiyng, diagnosis from uremia, 680; 
habit, 373; smoking, effects of, 373. 

Oppenheim’a disease, 1114. 

Opsonic index in tuberculosis, 356, 

Optic nerve atrophy, 1009; hereditary, 1000; 
primary, 1000; secondary, 1000; in tabes, 880. 

Optic nerve and tract, diseases of, 1006. 

Optic neuritis, 1008; in abscess of brain, 904; in 
brain-tumor, 080; In tuberculous meningitis, 303; 
in typhoid fever, 87. 

Oral sepsis, 440. 

Orchitis, in malaria, 23; in mumps, 147; interstitial, 
in syphilis, 277; in typhoid fever, 88; in vanola, 
110; parotidea. 147; tuberculous, 348; value of 
in diagnosis, 348. 

Ornithodorus moubata, 53; 0. Savignyi, 53; 0. 
megnini, 53. 

OAhotonos, in tetanus, 260. 

Osteitis deformans, 1106. 

Osteo-arthropathy, hypertrophic pulmonary, 1107. 

Oe|gpgenesis imperfecta, 1108. 

Osteo-myelitis simulating acute rheumatism, 225. 

Osteophytes in arthritis deformans, 300. 

Otitis-media, in typhoid fever, 87; in scarlet fever, 
136; in meningitis, 163; meningitic symptoms in, 
926. 

Ovaries, tuberculosis of, 348. 

Over-exertion, heart affections due to, 821. 

Oxalate-of-lime calculus, 710. 

Oxaluria, 678. 

Oxygen, inhalations of, in diabetlo ooma, 423; in 
pneumonia, 102. 

Oxyuris vermicularis, 30. 

Oysters, poisoning by, 383; and typhoid fever, 
63. 

Pachymeningitis, 923; oervicalls hypertrophic*, 924; 
hamorrhagica, of oerebral dura, 023; of »P inal 
dura, 024. 

Paoet'a disease, 1106. 

Pain, In appendicitis, 514; in canoer of stomach, 
483; in pleurisy, 645; in pneumonia, 174; in nicer 
of the stomach, 474. * 
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pnlgte l peralyslsof l ln<Uphtheii&,204: in facial par* 
'llysla. 1024^ perforation of.m scarlet fever, 136. 

Palate, tuberculosis of, 330. 

PalpaUe kidney, 664. 

Palpitation of heart, 832. 

Falaiee, cerebral, of children, 010, 986. 

Pllay, lead,«377; obstetrical, 1035; shaking, 1042. 

Paludiam (aee Malarial Fever), 10. 

Pancreas, cancer of, 579; in diabetes, 413; oystaof, 
577; hamorrbage into, 673; tuinors of, 679. 

Pancreas, diseases of, 573; insufficiency of, 573. 

Pancreatic abscess, 576; diabetes. 414; calculi, 680. 

Pancreatitis, acute, 574; acute liiemorrhagic, 574; 
chronic, 577; fat necrosis in, 575, gangrenous, 
575; suppurative, 575. 

Panophthalmitis in exophthalmic goitre, 7GG. 

Pantophobia, 1089.. 

Papillitis, 1008. 

ParaoenteaiB, pericardia, 782; 4horaris, 654; acci¬ 
dents in, 654; atHominis, 592. 

Paresthesia (numbness and tingling), in neuritis, 
1000; in locomotor ataxia, 891; in tumor of brain, 
990; in primary combined sclerosis, 921. 

Parageusia, 1026. 

Paralysis, acute ascending, 918; aeute spinal, of 
adults, 918; acute, of Infants, 914, agitans, 1042; 
alcoholic, 1001; amratheain, 1003; asthenic bulbar, 
1113; atrophic spinal, 014; Bell's, 1019, bulbar, 
acute, 905; chronic, 904; of bladder, in myelitis, 
945; of brachial plexus, 1035; cerebellar, 054; in 
chorea, 1049; of circumflex nerve, 1030; crossed or 
^alternate, 051,973; “ crutch,” 1030; Cruveilhier’s, 
901; diver’s, 937; of diaphragm, 1034; after 
diphtheria, 204; following epilepsy, 1002; Erb's 
syphilitic spinal, 913; of facial nerve, 1019; of 
fifth nerve, 1017; of fourth nerve, 1014; general, 
of the insane, 805; of hypoglossal nerve, 1032, 
hysterical, 1078; infantile, 914; labio-glosso- 
laryngeal, 004; Undry's, 918; of laryngeal al>- 
ductore, 1027; of adductors, 1028; in lateral 
sclerosis, 009; from lead, 377; in locomotor atW, 
892; of long thoracic nerve, 1036; in meningitis, 
303, 927; of median nerve, 1037; of musculo- 
gpiral nerve, 1030; obstetrical, 1035; of oculo¬ 
motor nerves. 1013; of olfactory nerve, 1005; 
periodical, 1099; m progressive muscular atrophy, 
903; pseudo-bulbar, 905, 9.50; radial, 1030; of 
rectum, in myelitis, 945; of recurrent laryngeal 
nerve, 1027; secondary to visceral disease, 1000; 
rerratus, 1030; of sixth nerve, 1015; spinal, 
family form of, 912; of third nerve, 1013; of ulnar 
nerve, 1037; of vocal cords, 1027. 

Paramyoclonus multiple*. 1113. 

Paraphasia, 059. 

Paraplegia flasque, 913. . . 

Paraplegia, from alcohol, 1001; ataxic, , 
amends of spinal cord, 934, from compression of 
cord, 938; cervical, 947; diabetic, ■H8; 

940; from hemorrhage into cord, 93 , 
itary form of. 912; hyatencol, 914, 1070, m 
Uthyrirm, 384; from myelitis, 946; m 
384? spastic. of adults, 909; spasbea cerebral, 
910; aynhiUdo apinal, 913; from tumor of the 
oord, 942-in tabes, 892. 

Parasites, diseases due to a nim al, la 
Parasitic gastritis, 459. j 
Paraaltio haemoptysis, S6o 


Parasitic stomatitis, 436. 

Parasyphilitic affections, 269, 895. 

Para-typhoid infections, (A. 

“Parchment crackling ” in rickets, 427. 

Parenchymatou8 t ne|ihriti8, 092. 

Parti#, general, 895. 

Paneto-occipital region, brain turnon in, 990. 

“Paris green,” poisoning by, 370. 

Parkxnson'a disease, 1042. , 

Parosmia, 1000. ® 

Parotid bulm, 411.® 

Parotitis, epidemic, 140; deafness in, 1 IS; de¬ 
lirium ui, 147; chronic, 442, orchitis ifi. 147 
specific, 111; symptomatic, 411; after abdommul 
section, )J4l, imeumonin, 182, | mat-operative, 
441; in typhAid fever, 79, in typhus fever. 108. 
Paroxysmal lucuioglobinuria, tfrl. 

Parrot's disease, 7.54. 

Parrot's ulcers, 430. 

Parr\’s ihsease, 765. 

Patellaf-tendon reflex (see K^kk-jkrk). 
Pathophobia, 1089. 

Pectoriloquy, 331. • • 

Pediculi, 53, relations of,\o*lnche bleuAtra, 54, 71 
Pediculosis, 53. # 

Podiculus capitis, 53, 1*. cnnmris, 51. 

Peln^iatu, 54, 75. 

Pehosis rlieumutica, 224,741, it chorea, 1051. 
Pellagra, 3X4. 

Pelvis of kidney, affertioiy of (sec Pyelitis). 
Pemphigoid purpura, 744. ® 

Pemphigus noonatorum, 209. 
l’entastonies, 52. *. # 

Peptic ulcer, 470, dys|>C|>sia, in, 4J4; hxmnrrhngfl 
in, 471; jejunal, 473; pusn in, 474( tem^*rness on 
pressure Jn, 175. • 

Peptones ill the urine, 074. • 

Perforating ulcer of foot in tabes, 892; in diglietes, 


417. 

Perforation of bowel, in dysentery. 0, 245; in 
typhoid fever, 07,81. 

Periarteritis, gummatous, 277; nod<»a, HflO. 


'ericardml friction, 777. 

'encardite brightique, 775. 

'enciirditH, 775; acute fibrinous, 770; aphonia in, 
779; chronic adhesive, 782; delirium in, 779, 
dysphagia in, 779; epidemics of, 770, epilepsy in, 
779; from extension of disease, 775, from foreign 
body, 775; in chorea, 1050; In fietus, 776; in 
gout,' 405; in rheumatism, 223; hu morrhngic, 
778; hyi>crpyre\in iff, 777, 770; idiopathic, 775; 
mental symptoms in. 779, primary, 775, pulsus 
paradoxus in, 779; secondary, 776; tuberculous, 
309 with effusion, 778; in typhoid fever, 09, 78 
Pericardium, adherent, 7X2; Friedreich's sign in. 

783; culcified, 785. , . _ j 

Pericardium, diseases of. 775; tulierculosu of, 309, 

Perichondritis, laryngeal, In typhoid fevef, 68 84; 

in tuberculosis, 000. j 

Perigastric adhesions, 473. 

Perihepatitis, 562, 587. 

Perinephric abscess, 717. 

Perinephritis, chronie. 717. » 

Perinuclear baeophihe grnnulee, 

Periodical paralysis, 1099. 

Periosteal caobeaia, 783. 
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Peripheral neuritis, 008. 

PeringmofcditU, 533 . 

Peristal Cio unreel, 400,1082. 

Peri ton® urn, diseases of, 680. 

PeritOnaum, fluid, in, 689,602; cqpoer of, 51$; new 
growths in, 688. V 

Peri ton® urn, tuberculous oft 310; tumor forma¬ 
tions in tuberculosis of, 311. 

Peritonitis, actinonprcotic, 204; acute general, 616. 

* 680; appendicular, 51ft, 686; ohronio, 686; chronic 
^morrhagic, 588; diffuse adhesive, 687; hysteri- 

* cal, 583; idiopathi^, 580; in infanta, 684; in 
typbbid fever, 82; leukafaic, 734; local adhesive, 
686; localised, 584; pelvic, 686; perforative, 680; 
primary, 680; proliferative, 8*?; pyemic. 581; 
rheumatic, 680; secondary, 680; septic, 681; sub- 
phrenis, 584; tubdhmlous, 310, 588. 

Peritonitis, tuberculous, effects of operation on, 591. 

Perityphlitis, 519. 

•*Perles” of Laennec, 611. 

pernicious anemia? 75^4. * 

Pernicious malaria, 15, 21. 

Perqpeal type of muscular atrophy, 905. 

Pertussis (see Whoopwcscouuh), 148. 

Pesta magna, 112. 

Pestis minor, 240. * 

Petechia, 743; in epilepsy, 1062; in relapsing jpver, 
110; in scurvy, 7$2; in amah-pox, 115; in typhoid 
fever, 74; in typhus fever, 107. 

Petechial fever, 157. 

Petit mal^l058, 1062; in general paresis, 808. 

Peyer ’1 patches in typhoid fever, 65; in tuberculosis, 
341. 

Phagocytosis in^eryaipelas, 211; in tuberculosis, 290. 

Pharyngitis, 44j£; acute, 442; chronic, 443; sicca, 

443. * . 

Pharynx, acute infectious phlegmon of, 444; 
haemorrhage into, 442; * hyperaemia of, 442; 
oedema of, 442; paralysis of, 1027; spasm of, 
1027; tuberculosis of, 339; ulceration of, 443. 

Pharynx, diseases of, 442. 

Philadelphia hospital, relapsing fever at, in 1844, 
109;» statistic* of cerebro-spinal fever, 161; of 
delirium tremens in, 372. 

Philadelphia Infirmary for Nervous Diseases, 
statistics of chorea, 1045; of epilepsy, 1069. 

Philadelphia, tuberculosis in city wards, 291; 
yellow-fever epidemio in 1793, 233; typhus 
epidemic in 1883, 100. 

Philippine itch, 113. 

Phlebitis of portal vein, 564.* 

Phlebo-scleroeds, 851. 

Phlegmon, acute infectious, of pharynx, 444. 

Phobias in neurasthenia, 1089. * 

Phosphates, alkaline, 679; earthy, 679. 

Phoephatic calculi, 710. 

Phosphaturia, 679. 

Phosphorus poisoning, similarity of acute yellow 
atrophy to, 640. 

Phrenic nerve, affections of, 1034; neuralgia of, 

• 1070. 

Phthirlatis, 63. 

•phtWriu. pnbli, 54. 

• Phthisical frmnje, Hippocrates’ description of, 203. 

Phthisis, 812; chronic ulcerative, 317; acute 
pneumonic, 813; arteriosclerosis in, 337; basio 
form of, 818; Bright’s disease in, 334; of eoel- 


minera, 631; chronic arthritis in, 837; cough fat. 
323; endocarditis Jn, 821, 333; diagnosis of,-836; 
distribution of lesions in, 317: erySpelas in, 337; 
fatal hemorrhage in,'338; fever in, 827; forms of 
cavities in, 819; gastric symptoms of, 883; 
hemoptysis in, 326; modes of death in, 338; modes 
of onset in, 321; physical signs of, 329; pneumoWa 
in, 337; relation of fistula in ano to, 341; sputum 
in, 323; summary of lesions jn, 318; typhoid fever 
in, 337; vomiting in, 333. 

Phthisis, fibroid, 336, 628; floridm, 316; renum, 346; 
syphilitic, 274; of stone-cutters, 631; unity of, 
297; ventriculi, 481. 

Physiological albuminuria, 672. 

Pin mater, diseases of, 926. 

Pick’s disease, 783. 

Picric-acid test ft>r albumin, 674. 

Pigeon-breast, in rickets, 428; in mouth-breathers, 
449. * « 

Pigmentation of skin, from arfcnio, 380; in Base¬ 
dow's disease, 767; from phthiriasis, 64; in 
Addison’s disease, 757; in chronic pulmonary 
tuberculosis, 335; in melanosis, 758; in peritoneal 
tuberculosis, 311; in scleroderma, 1109. 

Pigmentation viscera in pellagra, 384. 

Pigs, tuberculosis in, 284. 

Pin-worms, 39. 

Piroplaamosis, 9. 

Pitting in small-pox, 117; measures to prevent, 122. 

I Pituitary body in acromegaly, 1106; in gigantism, 
j 1106; tumors of, 991/ 

Pityriasis versicolor, 336. 

Placenta, tuberculosis of, 348. 

Plague, 239; bubonic, 240; septicemic, 241; pneu¬ 
monic, 241; spots, 241. 

Plantar neuralgia, 1071. 

Plaques jaunes, 978. 

Plasmodium malaria, 12; preoox, 13; vivax, 12. 

Plastic bronchitis, 613. 

Pleura, diseases of, 643. 

Pleura, echinococcus of, 36; tuberculosis of, 308. 

PAural effusion, Baccellx’s sign in, 647, 649; com¬ 
pression of lung in, 645; hamorrhagic, 650; 
position of heart in, 646; pseudo-cavernous signs 
in, 647; purulent, 648; serous effusion, constitu¬ 
ents of, 045; sudden death in, 648. 

Pleural membranes, calcification of, 055. 

Pleurisy, acute, 043; chronic, 855; diaphragmatic. 
651; dry, 655; with effusion, 643, 655; encysted, 
651; fibrinous, 643; hamorrhagic, 650; interlobar, 
651; in typhoid fever, 85; pain in side in, 645; 
plastic, 643; pleural friction in, 647; primitive 
dry, 656; pulsating, 649; purulent, 648; sero¬ 
fibrinous, 643; tuberculous, 308, 644, 660; vaso¬ 
motor phenomena in, 656. 

Pleurodynia, 390. 

Pleuro-pericardial friction, 330, 777. 

Pieuro-peritoneal tuberculosis, 308. 

Pleurothotonos in tetanus, 260. 

Plexiform neuroma, 1004. 

Plica polonica, 53. , 

Plumbisra, 375; and gout, 398; as a cause of renal 
cirrhosis, 696; paralysis in, 377. 

Plymouth, epidemio of typhoid fever at, 62. 

Pneumatosis, 491. 

Pneumaturia, 416, 681. t, 

Pneumococcus. 167, 644. • 



Pneomogutrio Mira 1060. > 

Pneumogaztno nerve affections of 1027; cardiac 
branches 9 , 1029; tutrSi and oesophageal ' 
brashes of, 1029; laryngeal branches ot 1027, 
pharyngeal branches of, 1027; pulmonary- 
branches of, 1029. 

Pneumonia, acute croupous, 164; abscess in. 180; 
acute delirium in, 179; anesthesia, ISA; anti- 
pneumococdo scrum in, 191; bleeding in, 190; 
oaeeous, 323; clinfcal varieties of, 182; colitis, 
croupous, in, 172, 281; complications of, 180; crisis 
in 174; delayed resolution in, 185; diagnosis from 
acute pneumonic phthisis, 315, diplococcus 
pneumonia, 107; endocarditis in 171, 180- en¬ 
gorgement of lung in, 170; epidemics of, 1G0, 
fever of, 172; gangrene in, 187; gray hepatiza¬ 
tion in, 170; herpes in, 170; immunity from^OO, 
in diabetes, 183;’ in infants, 183; in influenza, 
185; in old nge, 183; meningitis, in, 172, *181, 
mortality of, 187;pericarditis in, 171,180, pseudo- 
crisis in, 174; purulent infiltration in, 170, re¬ 
currence of, 182; red hepatization in, 170, re¬ 
lapse in, 182, resolution of, 170; serum therapy 
in, 109; thrombosis in, 181; toxmmia in, 188; 
trauma in, 10G , 

Pneumonia, a|>ex pneumonia, 182; aspiration or 
deglutition, G21; asthenic, 184; central, 183; 
“cerebral,” 179, cheesy, 297; chronic interstitial, 
028; contusion, 100; creeping, 182, double, 182; 
ether, 185, epidemic, 184; fibrinous, 104, hypo¬ 
static, 015; in malaria, 16; interstitial, of the root, 
in syphilis, 274, in typhoid fever, 84, larval, 184; 
lobar, 164; massive, 182; migratory, 182; pleur- 
ogenous interstitial, 628; post-operative. 185; 
scrofulous, 297; secondary, 183; terminal, 183; 
toxic, 184; typhoid pneumonia, 184; white, of the 
feetus, 273. 

Pneumonitis, 104. 

Pneumonokomoais, 631. 

Pneumo-pericardium, 785. 

Pneumo-peritomrum, 583. 

Pneumorrhagia, 617. * 

Pneumothorax, 657, accutissimus of Unvemcht, 
658; after tracheotomy, 003, chronic, 000, 
Hippocratic succusaion in, 659, m phthisis, 320, 
from muscular effort, 058, recurrent, 658. 
Pneumo-typhus, 69, 84. 

Podagra, 397. 

Pododynia, 1071. 

Poikilocytusis, 722, 728. 

Poisoning, by arsenic 370; by food, 380; by grain, 
383; by load, 375, by meat, 381; by milk-products. 
383; ptomaine, 381; by wwer-gM, 3«3. by 
vegetables, 383; shell-fish and fish, 383. 
“Poker-back," 302. 

Folarlscope teet in diabetee, 415. 

Polienoep ball tie, 988; superior, 1017. 

Polio-myelitis, acute and subacute, in adults, #18, 
anterior ncute, 914; epidemics of, 915; etiology 

of, 916; anterior chronica, 901,914. 

Polyadenoraata, 486. 

Polyaffnla, 732. 

.Polyarteritis acuta nodosa, 860. 

Polyoythamia, in diabetes. 416; in gastric ulcer, 
475; with enlarged spleen and cyanosis, 762. 

Polymyositis hfflmoTTbflMnc*. 1H2. 

Polyneuritis, acute febril^lOOO; recurrens. 1001. 


Polyorrhomenitia 308. 587 

Polyphagia, 414 

Poly pnera, 1116. • 

Polyserositis, 308, 587, 784. 

Polyuria (sec Diahitkh iNsirinua). 

Polyujfa, in aUPcmiuml tumor*. 424; in hysteria, 
421. 1078, in typhtUri fever, 87 
Pons lesion* of. 952, tumor* of. 001. 

Poplitenl nerve puralyHi* «f. 1038. 

Porcmrphnlus, 086. • * 

Porooep Indus constrfetu* 52 

Portal vein, disease* of W, thrmnbozis of, 542? ' 
suppuration in, 504, • • 

Post-epileptn s>nipt *hum 1002 
Posterior creel ir:irt«-r\ Idnrkmg of. 979. 
Post-henupleghr ehnreu, 087, epilepsy, |W7. 10(13; 

movements, US7. • « 

Post-mortem movements m cholera bodies, 230. 

Post-pharyngeal abscess, 1 14. a • 

Post-trillionI, aniriniJi, 70; tcin|>cratiire, 72 
PotutogMiisfiniiig, 384 • 

Pott'* disease, 038 s 

Pregiiaiuv, and anile yellow trophy, 538'^and 
chorea, 104(1;and Heart aliaeaHe, 814, and phthisis, 
351; and typhoid fe\er, 92. 

Prcsyatnlie murmur, 810 * 

Priapism iii leiikieinia, 734. 

Pncluy heat (hoc IJhth'akiO* 

Procession caterpillar, effects of,f>6. 

Professional spasms, 1072. 

Prof etna law, 200 
Progeria, 771 
Pruglottis of ticnia, 28. 

Pnigressivo muscularatmpliv, 901; neural, 00 5 • 
Progressive pernicious aniyuua, 72^, NimmI iii, 727. 
Prophylaxis, against cholera, 232, .igimnfl Miirvy. 
752, against tuliereiAosiH. 351, iig.unst t.eimi 30; 
against trichina. 44f against typhoid feve?, 90, 
agmiiHt yellow fever, 23H 
Prostate, tiilierculoHW of, 347 
Proteus vulgaris, in appendicitis, 512, in epidemic 
jaundice, 304, m incut poisoning. .'^1 
Protozoa, diseases roused by, I, parasitic, I 
Prune-juice expeetorution, 642. 

Pruritus in diabetes, 414, 417, in lloitt/kin'a disease. 
741, m lir.iiimi, 684, in obstructive jaundice, 
535, in gout, 405, m timin' disease, 767. 
Psammoma of spinul coni, 941. 

Pseudo-anii’niiii, 718 

Pseudo-apoplectic seizures in fatty heart, 828; with 
slow pulse, 838 • 

Pseudo-hihury colic, 551. 

Pseudo-bulbar paralysis, 905, 050. 
Pseudo-cavernous signs, 331, 647, 652. 
Pseudo-cyesis, 1079. 

Pseudo-diphtheria, 190 
Pseudo-hydrophobia, 258 _ 

Pseudo-hypertrophic muscular paralysis, 900 
Paeudo-Ieukarma, 738 
Pseudo-lipoma, supraclavicular. 770. 
Pseudo-paralysis, syphilitic, 754. 

Pseudo-ptosis, 1014. t 

Pseudo-scli'-rose en plaques. 931. 

Pseudo-tabcz. 120 . . ^ 

Pseudo-tuberculosis bominia strep tothrica, • 

Priloms, 500 
Psittacowz, 308. 
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Psoriasia/buccal, 430. 

Psorospermiasis, 1; Internal, 1; outaneoua, 2. 
PsycCtasthenia, 1091. u 
Psychoses, typhoid, 86. 

Psychosis’polyneuritica, 370. p 

Ptomaine poisoning, 381. 

Ptosis, forms of, 1013; hysterical, 1013; In ataxia, 
889; pseudo, 1014. 

Ptyalism, 437, 440., 

Pbberty, barking cough bf, 1081. 

Pi^bx, irritans, 54; penetrans, #5. 
fulmonal-cerebral absjysaes, 994. 

PulmoHuy (seeLcNas); ajfcplexy, 618. 

Pulmonary artery, sclerosis of, 851; perforation of, 
880. m % 

Pulmonary hamorrhage, 325, 617. • 

Pulmonaey orifice, • congenital lesions of, 845; 
atresia of, 845; stenosis of, 845; tuberculosis in, 

• 337. 845. • ' 

Pulmonary osteo-arthropathy, hypertrophic, 1107. 
Pulmonary valve, insufficiency of, 813; stenosis of, 
813. * 

Putting pleurisy.J649. 

Pulsation, dynamic, of aerta, 860. 

Pulse, alternating. S34; dicrotic. 70, 76; under in¬ 
fluence of digitalis,* 817; intermittent, 834; ir- j 
regular, 834; bigeminal, 834; trigeminal, 834. 

Pulse, capillary (»e Capillary); Corrigan, 801; 
tffcter-ham mer •») 1. 

Pulse, slow, in tuberculous meningitis, 302; in 
jaundic* 536 (see BrXdycardiv, 836). 

Pulsus paradoxus. 779, 784, 834. 

Pupil. Argyll Robertson, 889, 897, 1014. 

Pupillary inaction, heniiopic, 1012. 

Pupils, unequal^ 1014; ii^general paresis, 897- 
Purpura.* 742. arthritic. 744; cachetic, 743; ful- 
minans, 745; Henoch's, 745; infectious, 743; 
mechanical, 744; neurotif. 743; pelioeis rheuma- 
tica in, 744, haemorrhagica, 745; myelopathic, 
743; pemphigoid. 744; simplex, 744; sympto¬ 
matic, 743; toxic. 743; urticans, 744; variolosa, 
il8. 

Purpuric oedema, febrile, 744. 

Pus in the urine. 678. 

Pustule, mulignant, 253. 

Putrid sore mouth, 435. 

Pyamia, 213; arterial, 791; Idiopathic, 216; post¬ 
typhoid, 89 

Pyamic abscess of liver, 563, 566. 

Pyelitis, 703; intermittent fever in, 705; pyuria in, 
676, 705; in typhoid feve.-, 88. 

Pyelonephritis. 703. 

Pylephlebitis adhesiva, 642. 

Pylephlebitis, in dysentery, 246; in pyamla, 217; 
suppurative. 542. 564. 

Pylorus, hypertrophic stenosis of, 486; congenital 

* hypertrophy of, 487; insufficiency of, 492; spasm 

of. 492. , 

Pyonephrosis. 703 
Pyo-pneumothorax. 309, 667. 

^Pyo-pneumothorax subphrenlcui, 472, 585, 660. 
Pyorrhoea alveolaris, 439. 

* Pyramidal tract, 870. 

• Pyuria, 676; Jn typhoid fever, 88. 

Quarantine against cholera, 232 
Quartan ague. 17. 


Quincke’s disease, 1103; lumbar punctura, 163.028, 
998. 

Quinine raah, 137, 743. 

Quinsy (see Tonsillitis, Burruaanra). , 
Quotidian ague, 17. 

Rabies, 255. 

Radial paralysis, 1036. 

Rag-picker’s disease, 254. 

Railway brain, 1096; spine, 1096. 

Rainey's tubes, 1. 

Rapid heart, 835. 

Rashes, from drugs, 137, 743; in glanders, 262; In 
measles, 142; in relapsing fever, 110; in rubella. 
145; in scarlet fever, 132; in small-pox, 115,116; 
fax syphilis, 268, 270; in typhoid fever, 74; in 
t^_,hus fever, 107; in pyamla, 217; in vaodnation, 
i26; in varicella, 129. 

Raspberry tongue ip scarlet fever, 133. 

Ray-fungus (actinomycee), 263. 

Raynaud's disease, 1100; aphasia in, 1101; and 
scleroderma, 1110; epilepsy in, 1101; hamo- 
globinuria in, 1101. mm * t 

Reaction of degeneration, 881,1003,1021. 
von Recklinghausen's disease, 1005 
Recrudescenoe of fever in typhoid fever, 72. 

Rectal crises in tabes, 891. 

Rectum, irritable, 1082; stricture of. 276; syphilis 
of. 270; tuberculosis of, 341. 

Recurrent laryngeal nerve, paralysis of, 1027. 
Recurring multiple neuritis, 1001. 

Red softening of brain, 978. 

Redux crepitus, 177. 

Reflex epilepsy, 1060. 

Reflexes, absence of, in transverse lesion of the cord, 
939. 

Reflexes in ascending paralysis, 919; in cerebral 
hemorrhage, 074; in locomotor ataxia, 889, 891; 
in poliomyelitis acuta, 916; in spastic paraplegia, 
910; in hysterical paraplegia, 914, 1079; in 
progressive muscular atrophy, 903. 

Regurgitation, tricuspid, 811. 

Reichmann's disease, 492. 

Relapse in typhoid fever, 92; in scarlet fever, 136. 
Relapsing fever, 109; spirillum of, 110. 

Remittent fever, 20. 

Renal calculiiB, 709. 

Renal, colic, 711; epistaxis, 669; sand, 709; syphilis, 
277; sclerosis, 694. 

Rendu’s type of tremor, 1080. 

Ren mobilis, 064. 

Resolution In pneumonia, 170; delayed, 185. 
Resonance, amphoric, 331, 658; tympanitic, 331 
640, 658. 

Respiratory system, diseases of, 593. 

Rest treatment, 1086; in aneurism, 861. 

Retina, lesions of, 1006. 

Retinal hyperasthesia, 1008. 

Retinitis, 1007; albuminuric, 1007; in amends. 
1007; in malaria, 1007; leuksemic, 1007; PUT 
mentosa, 1007; syphilitic, 268,1007. , 

Retraction of head in meningitis, 803, 927; in otiu* 
media, 926; in typhoid fever, 85. 

Retro-collio spurn, 1031. 

Retroperitonaum, hamorrhags into, 114. 
Retro-pharyngeal abscess. 444. 

Retropulaion in paralysis agitani, 1044, 
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ftevaodnation, 125. 

Rhabditis Niellyi, 47. 

Rhabdo-myr ma of kidney, 714. 

Rhabdonema intestinale, 51. 

Rhactitio bones, 426. 

Rhachitfs, 426. 

Rhacadee, 270. 

SteumatW 1 fever, 219; cerebral complication, of. 
224; endocarditis in, 223, fibrous nodule. i„ •>•>., 
germ theory of, .221; hereihty in. 220, hyper¬ 
pyrexia in, 223; metabolic theory of 'oo, 
nervous theory of, 221, pericardm. ni, 2231 
purpura in, 224; sudden death in 225 
Rheumado gout (see Arthritis DtFoitUAvO 
Rheumatic nodules, 224 

Rheumatism, chronic, 394, inuBCiilar, 3%, sub¬ 
acute, 223, and tonsillitis, 445.., 

Rheumatoid arthritis (see Arthritis I)» iorm*\s) 
Rhinitis, fibrinous, fioi; membruiioiiH, 201, syuhi- 
litio, 260. , 41 

Ribs, resection of, j n empyema, 655. 

Rioe-water stool* 231. 

Rickets, 420. acute. 430, 753, fu?tal, 709 
Riga's disease, 150, 435. 

Rigidity, earh, m hemiplegia, 970, lale, 074 
Rigors, in abs< ess of bram, 904, in’ abscess of liver, 
505; in ague, 1G, in pneumonia, 172. in pyaunia, 
217; in pyelitis, 705; in tuberculosis, 322, in 
typhoid fever, 74 
Risus sardonic, ns, 200. 

Rock-fever, 24S. 

Rocky-mountam fever, 308 
Romberg’s masticatory spasm, 1018, symptom, 890. 
Root-nerve symptoms in compression paraplegia, 
938. 

Rosary, rickety. 428 

Roseola (sec Horn- Rash ofTtpiioio), 74, epidemio, 
145; syphilitic, 208. 

“ Rose cold,’’ 594 

Rose rash in t\ph<ud fever, 74. 

Rotation in epilepsy, 1001. 

Rotatory spasm in hysteria, 1080 0 

Rotheln, 145. 

“ Rough-on-rats” poisoning by, 379. 

Round-worms, 38 
Rub (see Fhictio\). 

Rubella, 145 

Rubeola, 140, notha, 145. 

Rumination 491. 

Ruqning pulse m typhoid fever, 76. 

Sable intestinal, 532. 

Soccharomyces albicnns, 436. 

Sack's disease, 912 

Sacral plexus, lesions of, 1038. 

St. Vitus's dance, 1045 
Salaam convulsions, 1056, 1080 
Saline injections, intravenous, in diabetic eomn, 
423; subcutaneous, m cholera. 233 
Saliva, arrest of, 441: Bupersecretion of. 440 
Salivary glands, diseases of, 440; inflammation of, 
441. 

Sallvadon (see Pttalism). 437, 440; in small-pox, 
117; in bulbar paralysis, 904. 

Salpingitis, tuberculous, 348. 

Saltatory spasm, 1055. 

Sanatoria, treatment of^tuberculotfs in, 354. 

78* * 
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Send, intculmal. 532; renal 709 
Sapnruiia, 213 
Saranac Sanitarium. 354 
SWeli" 1 , ventnriili, 411s. l„„ B 
Sare^>»H.M,eW,e n 1. s .. ,‘ 

Saerfnm. of lira,,, JI8S, „f hi, 7|4 . „ w 
on,™ sIT <*1. tnelanotlc, 

Sarroptes scahici 52 , • 

Saturnine neurit 1^1002 
Saturnism 375 


SauM.igr pOisoning, • 

Scnpulod\ nisi. 397 
Scarlatina iiuli i^x. 132 
Scnrtufinahuuy eriiptinne. 131 . 

Searlatiuttl iieplinliH 134 

Seorlet fever. 1.10, immnoee form, 134; olypiral 

form, 134, eomoh. a. nn.l emnielii', 134 - 

drmpinmntloii in. I If, eruption in. 1.12, fiilmiiinnt 
lolly vanety, 131, hiemorr||ain<' form, 134 , 
I'llleillon of, 132, mfeetflllv of, |;«J, lag, 

..10.132, Iiiuliimnill, 131, puerperal (an, Hu it- 

'■o Al l, Alirmeal, 131, pd ly'phonl fever, till, |;n 
Sn1 11 hIohj" 111 II 11 liumiiilohuim, 27, Jn|.,iueiiiil vel 

Culloi, 28. . 


Sr haul tin e disease, 744. 

SeliKol-made chorea, 1010 
Schott treatment in m\<icardinl><yi«afic, 829. 
Schilltrr n granule masses, 3,43. *** 

SrhweutnuiT cure in oIxsW), 432. 

Sciatica, 1039 


Sciatic nerve, affections of. 1038 

Scirrhous ranrer of lung. Oil, „f s(„innrh, 480. 

Sclerema in cholera infantum, 607* 

Kelercliu nconutonini. 1 HJ9 » 

Scleroductvlie. 1110 • 

Scleroderma, 1109 t 
Sclerose on plaques, 930 

Sclerose ».f the brain, 928, diffuse, 929; dissemin¬ 
ated, 930, insular, 930, multiple, 029, miliary, 
929, tula*rous, 930. 

Sclerosis, rcrebro-spinnl. 929, degenerative, 029- 
developmental, 929; inflammatory, 929, of scurvy 
752 

Sclerosis, primary, lateral, 909; posterior spinal (see 
LoroMoTOH Ataxia), 880, in chronir ergotism, 
383, primary combined, 920, in tubercles, 290; 
renal G94, toxio combined, 922. 

Sclerostoinu, 45. 

Sclerotic gustntis, 40tJ 
Scohces of echinococcus. 34. 

Scorhutiis, 750. 

8crew-w>rm t 55. 

Scrivener's palsy, 1072. 

8crofula. 304, alleged protective inoculation by, 306. 
Scrofulous pneumonia, 297. # 

Scurvy. 750, infantile, 753; prophylaxis of, 752; 

sclerosis, 752. 

Scybala. 520 

Seasonul relations, of chorea, 1045; of malaria, 
10; of pneumonia, 167; of rheumatism, 219; 
typhoid fever, 59. 

Seborrhoca nigricans, 1083. 

Secondary contracture m hemiplegia, 974. 
Secondary deviation in eye muscle paralysis, 1015. 
Secondary fever of small-pox, 116, 
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3elf-limiufion in tuberculosis, 360. 

Jenulunar space of Trauhe, 647. 

R+Tnjl ynarc valves. aortic, *ncompetency of, 796. 
benile emphysema, 638. 

Sensation, painful, loss of, in syringomyelia, 943. 
Sensation, retardation of, in ataxii, 891. ^ 

Sensory system, disease® of, 886 
Septicsmia, 213; cryptogenetio, 215; general, 215; 

'gonorrhceftl ,282; progressive^U; pus t-t yphoid ,89. 
Beptico-pytcmia, 216.* ' 

Serratus paralysis, 1036. 

‘Serum disease, 205. c 
Seven-das' fever, 109. • 

Sewer-gas, and tonsillitis, 445; poisoning, effects of, 
363. • t 

Sex, influence of, in heart-disease, 814- 
Sexes, proportion of,* affected with acute yellow 
atrophy, 538; in chlorosis, 721; in chorea, 1045; 
jn exophthalmic goitre, 765; in general paresis, 
896; in hrrmophilia, 748. 

8haking palsy, 1042.* • 

Shell-fish, poisoning by,^83. 

Shingles, 900. # 

Ship-fever, 105. • • 

Shock as a cause of traumatic neuroses, 1096. 
Shock, death from, in Asute obstruction, 522. 
Shoemaker’s cramp, 1074. 

Sick headache, 1066. 

Sickn^, sleeping, V,*8. 

Siderodromophobia, 1089. 

Siderophobia, 1089. * 

Sideroftis, 631, 632. 

Signal Bymptom (in cortical lesions), 048, 090. 
Singultus (see Hiccough). 

Sinus tbrombosif, 983; and amcmia, 983; anil 
chlorosis 724, t»83; autochthonous, 983; second¬ 
ary, in ear-disease, 983. * 

Siriaai^ 385. • 

Sixth nftve, paralysis of, 1015. 

Skin, itching of, 417, 535, 684, 699, 767. 

Skoda'* resonance in pleural effusion, 646; in 
pneumonia, 176. 

Skull, of congenital syphilis, 270; of hydrocephalus, 
997; of rickets, 429; percussion of, 995. 

Sleeping sickness and trypanosomiasis, 7, 8. 
Sleep-start in mitral incompetency, 806. 

Mow heart, 836. 

Small-pox, 112; complications of, 119; confluent 
form, 117; contagiousness of, 112; discrete form, 
116; eruption in, 116; hamorrhagic, 117; inocula¬ 
tion in, 112; recurrent, 120; ’'accination in, 112. 
Small sciatic nerve, affections of, 1038. 

Smell, affections of sense of (see Olfactory 
Nerve), 1006. 

Snake-virus, purpura caused by, 743. 

Snuffles, 270, 

8n/tening of brain, 977. 

Soil, influence of, in cholera, 230; in typhoid fever, 
61. 

Bolanin poisoning, 384. 

Solvent treatment of renal calculi, 713 
Soot, 436. 

•ordes, 79. 
gore throat, 442. 

Soya bread, 422! 

Spasm, congenital gastric, 487; pyloric, 492. 
Spasm, lock, in writer's cramp, 1073. 


Spasmodic wryneck, 1031. 

Spasms, in ergotism, 383; in hydrophobia, £ 
hysteria, 1077; of ?aoe, 1022; of nfhHclcq, 
facial paralysis, 1022; professional, 1072; 
tory, 1055. 

Spastio paraplegia of adults, 9Q9; hereditary 
hysterical, 914; Erb’t syphilitic, 913; chj 
910; secondary, 913. 

Specific infectious diseases, 67. 

Specific treatment of typhoid fbVer, 102. 
Spectra, fortification, 1067. 

Speech (see Aphasia), 055. 

Speech, in adenoid vegetations, 449; in 
paralysis, 904; in insular sclerosis, 930; in 
paralysis, 898; in hereditary ataxia, I 
paralysis agitans, 1043; scanning, in 
scle"jM8, 930. “ 

8pes*plithisica, 334. 

Spiiu^tifida, inyolvepient of cauda equina 
Spinal accessory nerve, paralysisflof, 1030. 
Spinal apoplexy, 936. 

Spinal concussion, effects of, 1097. 

Spinal cord, diffuse and focal diseases of, 1 
Spinal cord, affections of blood-vessels 
amcmia of, 934; chronic lepto-menin 
928; complete transverse lesions of, 93 
pressum of, 938; congestion of, 934; e 
and thrombosis of vessels of, 935; enc 
of vessels of, 035; fissures in. 937; foci 
of, 932; hemorrhage into, 936; lepto-n 
of, 925; localisation of functions of, 871 
meningitis of, 924; sclerosis, primary c 
of, 020, syphilis of, 271; tuberculosis 
tumors of, 941, unilateral lesions of, 93.’ 
Spinal epilepsy, 910. 

Spinal irritation, 1089. 

8pinnl membranes, hemorrhage into 93. 
of. 941. 

Spinal nerves, diseases of, 1033. 

Spinal neurasthenia, 1089. 

Spinal paralysis, atrophic, 914. 

SpLkls, Curtchmnnn'*, 611, 613. 

Spirillum of relapsing fever, 110. 

Spirocluete of Obermeier, 109; of syphili 
Splanchnoptosis, 528. 

8pleen, amyloid degeneration of, in sjt 
in tuberculosis, 321. 

Spleen, diseases of, 760; abscess of, "id 
761; endothelioma of 762; guninut 
infarct of, 761; tumors of, 761. 

Spleen, enlargement of, in congemtu 
269, 271; in malaria, 15, 17. 

8pleen, excision of, in leuluomia, 738 ^ 
Spleen, floating, 529, 760; pulsating, <3 
Spleen, in ague 15, 23; in anthrax. 2.»b 
of liver, 559 , 561; in Hodgkin’* di*" 
leukirmia, 732,734; in rickets, 42S. i; 
miliary tuberculosis, 299; in typh" ,< 

83; in typhus, 107. 

Spleen, rupture of 761; in malaria, 15« 
fever, 08. 

Splenectomy, statistics of, 738, 762. 

Splenic anwmia, 762. 

Splenic fever, 252. 

SplenUation of lung, 316, 615, 622. 
Splenomegaly, family or infantile l,r 
primitive, 762; tropical, fy 
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Spondylitis deformans, 302. 

Spendytoee rhuomiligue, 393 . 

Sporoaoa, 1? parasitic, 1. 

Spotted fever, 105, 157. 

Sprue, 500. 

Sputa, albuminoid, after aspiration of chest. 654 

• alveolar ,pc Us in, 603; amoeba coli in, 0, anchovy 
sauoe, 6; in cancer of lung, 642, in in Alien an. 
154; hmmatoulin^crystals in, 56C, m nnthmeosis. 
633; in asthma, 611; in bronchiectasis, 60S, 
in acute bronchitis, G02; in chronic bronchitis. 
604; in putrid bronchitis, G05, in gangrene of 
lung, 639. 

Sputa, in phthisis, 323; in pneumonia. 175; m 
acute pulmonary tuberculosis, 314; prunc-juice, 
642; uric-acid crystals in, 401. 

Staphylococci, iq broncho-pn^imonin, 62.*^ in 
diphthena, 196, in endocarditis, 789, m peritoni¬ 
tis, 581; in pneumonia, 168; in ^yieimii, *16, in 
septictemin, 2lf; in tonsillitis, 445. 

Status, epilepticus, 1061; hystcricuH, 1084. 

Statufrlymphatious, 755, sudden death in, 755. 

8tcllwag , » sign, 766. 

Stenocardia, 830. 

Steno’i duct, guseous tumors of, 442. 

Stenosis, of aortic orifice, 802; of mitral,orifice. 
808; of pulmonary orifice, 813, 845, of tricuspid 
orifice, 812 

Steppage gait, 378, 380, 1002. 

Sterooraceous vomiting, 522. 

Stercoral ulcers in colitis, 501. 

Stertor, in apoplexy, 970. 

Stiff neck, 396. 

Stigmata, in hysteria, 1083; in purpura, 744. 

StiU’a disease, 393 

Stitch in aide in pneumonia, 174; in pleurisy, 645. 

8tok*9-Adam s disease, 834, 837, 852. 

Stolidity of face in general paresis, 898. 

Stomach, atrophy of, 460; atony of, 492; chronic, 
catarrh of,459, eroaonsof, 470, foreign bodies in, 
480; hffimorrlnige from, 474, 487, hair tumors in, 
486; hour-glass, 175; neuroses of ,400, non-caffcer- 
ous tumors in, 186, syphilis of, 276, t uberculosis of, 
340; ulcer of, 470, waslung out of (lavage), 465. 

Stomach, cancer of, 479; acute, 485; absence of free 
HC1 in, 184, dingnosiR from gastric ulcer and 
chronic gastritis, 485; hicmorrhage in, 483; 
secondarv, 480, vomiting in, 482. 

Stomach contents, examination of, 483. 

Stomach, dilatation of, 467, tetany in, 468. 

Stomach, diseases of, 456. 
omatdtis,434, acute,434, aphthous, 434; epidemic, 
367; fetid, 435, follicular, 434, gangrenous, 437, 
herpetic, 436; mercurial, 437, neurotica chronica, 
436; parasitic, 436; pemphigoid, 430; vesicular, 
434; uremic, 685. 

Stone-cutter’s phthisis, 631. 

Stools, of acute yellow atrophy, 540; of cholera, 
231; of dysentery, 5, 244; of typhoid fever, 80. in 
hmmatemeeis, 489; of obstructive jaundice, 535 

Strabismus, 1015. 

Strangulation of bowel, 510, 524. 

"Strawberry” tongue in scarlet fever, 133 

Streptococci in diphtheria, 196; in endocarditis, 
788; in pneumonia, 168; in peritonitis. 581; in 
pleurisy, 644; in pygpraia, 216; in scarlet fever, 
131; in septicaemia, 235; in tonsillitis, 445. 
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Streptococcus diphtheriti,. 100. 

Streptococcus eryM|>elutos 211. 

Streptococcus pyogenc-? m broncho-pneumonia^ 
023; in erysiiM-lax, 211 ’ 

Strentothrix a^iiuiiinees, 263 * » 

Stry uro of bile-duct, 5-17 
Stricture of colon, (^kneerous, 521 
Stricture of intestine, 521, after d\senterv, 2-^, 
521, after tuberculous ulcer, 341, 

Stricture of (esophagus, -fed ' 1 

Stricture of pxIorHs, 486 (| 

Stricturenand tumors boo el, 521. 

Stroke, apoplectic. OOfl. • 

Strongylonles mtestmalis, 51. 

Stuttering in manth-bnmtliers. ||«l, 

Stj nan jicasifnts. arsenical habit in. 380. 

Subclavian nrtorv, murmur Iti and tliroMiing of, in 
phthisis, 331 

Suhphrcmc |*eritoiuiis, 581 » » 

Subsuit us tendiuum m Uphold fever, 85. 
Succifksion, Hippocratic, 650 • 

Succiissmn splash in dilated stomai h. 460. 

Sudaiiiinn. in rheumatic fever,*! 2 2 , m typhoid fever, 
74 • • 

Sudoral form of typhoid fever, 75. 

Sugar in the iinne, Ids ^ 

Su||>iioc\amdes m excess hi saliva in rheumatism, 
2J2 

Sun-stroke, 385, aftcr-cfTn ts of*386 
Superinotilitv of stoiincli. 100 
Suppression • urine, l*A, i. 1 st uotiv«0711. 
Suppurativ nephritis, 701 
Suppurative p\lephlcl.itis. 542, 561 
Suppurative tonsillitis, 116 ( ’’ 

Suprarenal bodies, di^cyscs of, ,7561, hicmorrlingc 
info, 760, tulK^rcu^.sis of, 760, tumors of, 760. 
Suprarenal extract, Imitiiienl fi\, 759 ^ 

Surgical kidney, 701 * , 

Suspension m compression paraplegia, 910 
Sweating, m acute rheunmtisin, 222, in ague, 17; 
in djalietes, 414; m phtluse>. 32S, hi pyii-niin. 
217, in typhoid fever, 75; m ymlignanf endo¬ 
carditis, 790, profusQ, hi rickets. 128, unilateral; 
in cervical caries, 939, unilateral, in uneurism, 
860 

Sweating sickness, 367. 

Swine fever, 368. 

Sydruham'" chorea, 1045 
Synmictrual gangrene. 1101. 

Symiiathetir ganglia, in AtiilitoA’* disease, 757. 
SymiMitbctic nerve fibres (see Y'aso-motoh). 
Symptomatic parotitis, 411 

SyncojH 1 , fatal, in eordiae disease, 800. 827', in 
phthisis, 338, in pleurnl eflimion, 048, local, 1100 
Synovial rheuinatiHin (sec Gonorkikkal Khu'- 
matihm), 282. 

Synovitis, gonorrhmal, 282. , ‘ 

Synovitis, symmetrical, in congenital syphilis, 271. 
Syphilides, macular, 268, papular, 2»*H; pustular, 
2<*8, sipiamous, 268; tholate, 200. 

Syphilis. 265, accidental infection, 206; acquired. 
267, amyloid degeneration in, 269, bone lesionB, 
271; congenital,260, and dementia parolyticj.269! 
272, diagnosis, 278, early nerve lesions, 272; gun* 
mata in, 267, 269. hereditary transmission, 200; 
inodes of infection. 206; of brain and cord, 271, 
988 of circulatory system, 276; of digestive tract, 



276) anftfe ixmn&ee. 281; of Urn, 274; tad 
locomotor ataxia, 260, 886; of lung, 273; and 
# marriagdl 281; orchitis 10, 277; primary stage of, 
267; prophylaxis of, 278; quaternary stage of, 
260; Anal. 277; secondary stale of. 267; tertiary 
stage of. 269; third feneration, CT1; of tr^ea 
and bronchi. 273; and vaedhia, 120; viaoeral, 

F »• 

Syphilis twmorrhcgiea neonatorum, 270, 747. 
Syphilitic arteritis. 27). • 4 

SjpluHtic fairer. 267. 

^ftnwtlo nephritis. 277.^ 

S>ringoofcelia, W3. 

Tabes, diabetic, 418. 

Tabes dorsalis (see Locomotor ATAiuf, 886; in 
chronic efgotism, 388. 

Tabes dorsalis spasmoilique 900. f 

Taoes mesenteries,*308. I 

Tabo-paralysis, 895. 

Tache e^rtfbrale, 75,803. * 1 

Taches bleu&trea, 54. 75? 

Tachycardia, 706,83/fc neurasthenic, 1090; paroxys¬ 
mal, 836. . a 

Tactile fremitus, in pneumonl*. 176; in pleural 
(.^effusion, 646; in pneifrhothorax, 058; in pulmo- ■ 
hflfy tuberculosis, 329; at right apex, 329. 

Tami*, varieties of, 28,29,31,32. * 

Tumiaris, intestinal!somatic, 31. 

Tapping, in ascites, 592; in cirrhosis of the liver, ! 

563; in pericarditis, 782! , 

Taste, disturbanoea of, 1028; tests for « «e of, 1026. 
Tea, neuritis caused by, 1002. ; 

TeAomysa fuaca^ 55. 

Teeth, actinomyo^s in, 26^j looseness of, in sejirvy, 
751; effects of stomatitis on. 438; erosion of. 438; 

H utchintm’t, 271,438; of infantile stomatitis, 438. 
Teiohop^a, 1067. • 

Telangiectasia, multiple, in recurring epistaxis, 595, 
749. 

Telegrapher’s cramp, 1072. 

Temperature sense, loss of, In syringomyelia, 943; 
in Morvan’t disease, 944. 

Temperature, subnormal, in acute alcoholism, 369; 
in acute tuberculosis, 299; in apoplexy, 970, in 
heat exhaustion, 385; in malaria, 22; in pulmonary 
tuberculosis, 327; in tuberculous meningitis, 303; 
in uramia, 684. 

Temporal lobe, tumors of, 990. 

Temporo-sphenoidal lobe, centra for hearing In, 
1023. 

Tender points in neuralgia, 10C9; in neurasthenia, 
1088. 

Tender toee, in typhoid fever, 80. 

Tendon-refleas (see Reflexes). 

Tendon transplantation in infantile paralysis. 912, 
%18; in hemiplegia 981. 

Tenth nerve, lesions of. 1027. 
i Terminal Infections, 218. 

Tertian ague, 17. 

Testes, tuberculosis of, 348; syphilis of, 277; and 
tonsils, relations between, 445; (see also Orchi- 
1 * tb6. 

' Cetaau, 258; bacillus of, 259; cephalic, 260; 

. neonatorum, 258; pseudo, 260; and vaodnia, 127. 

81 Tetany, 1074; after thyroidectomy, 1074; epidemic 
or rheumatic, 1074; in dilatation of the stomach, 


468, 1074; Idiopathic wnrkm. , 
wadm*. 1074:1, typhoid « m 
Tetrodoo. poisoning by, 383. ’ t ‘ 

'Therapeutic test in syphilis, 278 
’W. mnm. in dlireh®* 
in mophthilnlo mitre, 70S; in 

TUmuto fever, 385; continued, 387 
Thermic eeiue, la. of, In »yri„ rt my, I , 943 
Third nerve, ilueue. of, 1013. 

ThiiJ nerve, recurring penlyeb 0 (, in,. . 
imrelyu. of, 1013. ’ “ 

J Thiret in dubetea, 4H. 

Thmurit dierue, 1112. 

Thoracic duet, tuberculoid, of, 298. 

; lieformiljeof, in moutli-breathm 

! rickets, 428. 

Thorn j in emphjaem^ 036; in phibiVu. 293 
Thom-headed worms 51. • 

Thornwaldi’i disease, 450. “ ‘ 

Thread-worm, 30. 

Throbbing aorta, 8M. 1000. 

Thrombi in heart. 809; in pneumonia, 171. 
Thrombi in veini^ in typhoid fever, 78 
Thrombi, marantic, 983. 

Thrombosis. In pneumonia, 181; of cerebral 
977; of cerebral sinuses, 983: of eerel.n 
983; of mesenteric vessels. 533; of portal \ 
Thrush, 436. 

Thymic asthma, 599, 772. 

Thymus gland, diseases of, 771; abscess 
in acromegaly. 1106; atrophy of, 
exophthalmic goitre, 773; tumors of. 
swtence of, 772; enlargement of. 77: 
death in, 772. 

Thymus Tod, 756. 

Thyroid extract, administration of. 771, 
Thyroid gland, aberrant or accessory 
764; absence of in cretins, 768; ade’ 

764; cancer of. 764; congestion of, ' 
oflithalmio goitre. 767; in goitre, 7( 

764; in myxeedema, 770; sarcouu 
tumors of, 764. 

Thyroid gland, diseases of, 763. 

Thyroidism, 771. 

Thyroiditis, acute, 763. 

Tic convuNif, 1053 

Tic douloureux. 1009; extirpation « 
ganglion in, 1070. 

Tick fever, 53, 368. 

Ticks, 52. 

Tinnitus aurium, 1023. 

Tobacco, influence of, on the heart, 84! 

Tongue, atrophy of. 1033; eesem.i of, 41 
ical, 438; in bulbar paralysis. 004; s 
spasm of, 1033; tuberculosis of, 3-’ 
hemiatrophy of, 1033; tremor 0 
paresis, 897; ulcer of franum in wh 
i50. 

Tonsillitis, 445; acute, 445; nlbumi: 

endocarditis in, 446; in the newly 
Tonsillitis, chronic, 447; follicular, 44/ 
suppurative, 446; and rheumatism 
Tonsils, abscess of, 446; calculi 0 
masMs in, 450; enlarged. 447; ai 
lions between, 445; tubejjpulosifl 0 


c 



INDtiX. 


a mmm, uueua a, MS. 

Klhl. 401. 

prfcal diMflod*, «pin*l, 831? cwebml, 047. 
prd((dU<. 396, 1030; Congenital, 1030; fecial 

g Mynunctry to, 1030; mental, 1031; epaemodic, 
*• A 

nlft, %4' in pneumonia, 188. 

gutmia, 468. 

ec, in senticflomia, 213. 

Vaoheal tagging, 838. 
potion anei'rum, 855. 
fainoe in h> .teria, 1078, 1084. 
fcuW# semilunar space, 647. 

Wmma aa a factor in abaceaa of the liver, 503; can- 
«>r of the etomach. 479; in .lelirium frame™, 371- 
to iuomntuna, 609; in neurasthenia, 1090; iii 
cyata of pancreas, 677; in pneumonia, 100; u, 
tuberculosis, 295. , 

jmblee in cattle, 365. 

.mor, dcohnlic, 37°, 1045;* to tJmvc’ dSSaee, 
/67, hereditury, 1045, hysterical, 1045, 1080; in 
exophthalmic goitre, 767, intention. 030; lJud 
378; in pnraljris ngitnn,. 1043; Rnulu’, type of’, 
1080; senile, 1045; simple, 1044, toxic, 1045; 
volitional, in insular sclerosis, 930. 

Trichina spiralis, 3Q ; distribution of, 41, statistics 
of, in American hogs, 41; in (iermany, 41; > iuodos 
of infection. 41. 

TrichiniasLs, 30, epidemics of, 42; prophylaxis of, 44. 
Trichocephulu* dispar, 51. 

Trichomona^ \agumlis, 25, T. liominis, 25. 

Trichter brust, 329, 449. 

Tricuspid regurgitation. 811. 

Tricuspid valve, disease of, 811; insufficiency of, 
811; stenosis of Si 2. 

Trigeminal neuralgia, 1009. 

Trigeminus (see Fifth Nkhvl). 

Trilocular heart, 844. 

rrismus, neonntonun, 258; hysterical, 1079. 
Trommer’s test. 413. 

Trophic disorders, 1100. 

Tropical dysentery, 2. ^ 

rrouueau'a symptom, in tetany, 1075. 
Trypanosomes, varieties of, 7. 8. 

Trypanosomiasis. 7, and sleeping sickness, 8. 

Tsetse fly disease. 7. 

Tubal pregnancy, ruptured, simulating peritonitis, 
584. 

■ubercle bacilli, 285, 323. 

ubercle, diffuse infiltrated, 297, miliary, 295, 318; 
changes in, 295; structure 0^ 2 95; noduiar, 295. 
ibercles, miliary, in chronl^pitliisis, 318. 
ibercula dolorosa, 1005. ' 

iberoulin, 286; test, 350; treatment, 356. 
iberctilosis, acute miliary, 298, general or typhoid 
form, 299; meningeal form, 301; pulmonary form, 
300. 

uberouloais, 284; bacillus of, 285, 323; changes 
produced by bacillus, 295; chronic miliary, 318; 
of circulatory system, 349; cirrhotic, of liver, 342; 
conditions influencing infection, 292; congenital, 
287; dietetic'treatment of, .356, distribution of 
the tubercles in, 295; duration of pulmonary form 
of 350; hereditary transmission of, 287; in¬ 
dividual prpphyhuds in, 352; infection by meat, 
192; infection by milk, 292; infection by inhala- 
Jon, 290; inooulatiofc of, 289; in infants, 338; in 


I old age, 337 . mastitis, 334 * «_ 

modes of death in pulmuna^.’ 33^^’ 

I ttatom in, 287, nutur^/ or .pontau'eou., cu£ 

342’* Jf a F T'" 3 ' Cnna1, m ’ *’ f hrain 

.Mem **■ ° f 

2J 3W; of liver. Ml; a, 

7 ,J "' enk **■ V f *7— »» —ml. «9; 

ovanes. 348, of ixva-anliuiu. 309; of peri- 
toamum, 310; of placenta, 348; „f p^, 
prnslata, 347; of raemwnicnihrence. 308;.of 
testes. 348; of Often. »,„| I.I n .|.|.. r , 347. of uteri. 

'"Vr- - prrmanoy.'in- , 

287 fl' 1 Mr, >l>Bylnx , H i„, 331; .pasmlo- 
287, pulmonary, 312, ami tvi.lu.i.l fever, 90; and 
vaeeutta ,2«;fn.l vah ular dwmw of heart, 337. 

/ M/artf » treatment of niicurism, MU. 

Tumors of brain, 9K8 
Tunnel anaunia, II. 0 

T wIH ts and knots in the tame!. &». 

Tympanites, in intn-tuud olintnietinn. hhi, hyslen- 
na | .J082, in peril.,min,, Sh.^,,, tulsTeulnu. lien- 

tonitis, 311; i„ n ... fcv „ r KOj t onu|<i ()f 

sudden heart failure, 531. . - 

Typhlitis, 512. » T*** 

lyptand fever. 57; ntairtivc form, 90; afebrile, 74 
91. ambulatory form. 71,01, amentia in, 70; and 
tulMTciiloms.OO. bacillus of, 69, uirriers, 62: chills » 
id, 71, eireulatory system In, 76, .'lalwtes in, 90, 
dinrrhieu in, 79, digestive sj.lem to, 78; Kkrluh’i 
n-iieli.ni in, 87; orysiia-lns In. 89, grave form of 
111, lirenilirrimge in. 80, liieimirrhagie. 91; |,is- 
(nrieal nolo on, 67, immunity from, 69; nnd 
influeiixa, 90,_ in the ngisl, 91; in children. 91, 
in the bid us, 92; in pregnnney, 92; ln|ian,lini^v 
in, 103; liver in, 08, 83; Muidslons eiddemir of, 
C2, meteorism in„80;’inild fu.in, 90; mode. of 
conveyance of, 01; nervous system in, 00, 85; 
noma in. 89, 91; osseous system in, 88; uysten 
and, 03, parotitis in. 79; iierforntion of ’towel in. 

07. 81, itcritonifis in. 82. 103, polyuria in, 87, 
post-typhoid variations of (eni|NTuturn in. 72, 
prognosis of. 00; prophylaxis of. 00, pyuria in. 

8H, relapses in. 02; renal system id, 87, respiratory 
system in, 84; and scarlet fever. 89. 138; serum 
therapy in, 102; skin rashes in. 74; spleen in, 83; 
tender toes in, 88; tetany in, 80; nnd tuberculosis, 

90, varieties of, 90; Widal's reaction in typhoid 
fever. 94, Durham's theory of relapse in. 03. 

Typhoid gangrene, 78, s‘ptieu-inia, 89. 

Typhoid psychoses, 80. 

Typhoid spine, 89 9 

Typhoid state in obstructive jaundice, 630; in lout* 
yellow atrophy, 539. 

Typho-lumbricosis, 39. 

Typho-malariul fever, so-called, 95, 20 

Typhotoxin, 05. 

Typhus fever, 105; complieationa and sequela* pf, 
108. 

Typhus siderans, 108. 

Tvrosin. 539. 

Tyrotoxicon. 382. 

Ulcer, cancerous, of intestine. 502; gastric, 470; of 
duodenum, 470; of bowel in dysentery, 3; in 
typhoid fever, 66. • 

Ulcer of mouth, 435, in the new-born, 436; in 
nursing women, 435; of palate in infanta, 436. 







INDEX. 


Otar, perttitin*. o( toot, b tab* Ml; to dUbdta, 
417. 

Uloeratlv^ endocarditis, 7y. 
eUlcers, Parrott, 436. 

Ulnar ^enw, affection* of, 1(97. 

Uneinaria Americana, 40. 

Unolnariari*. 44. % # 

Unconsciousness (see Coma). 

Unduiant fever, 347. 

Uijsmia, 683; cerebral 9 manifeetations of, 683; 
coma In, 684; convulsions in, (B4; diagnosis from 
• ^apoplexy*. 686 ; dyspnoea in, 684; headache in, 
684; in nephritis, 686 . 703; latent, 0B8; local 
pataka in, 684; mania in, 683; cedema of brain 
in, 96£; stomatitis in. 685; theories of, 083. 

Urate (lithate) of soda in gout, 3W. • 

Urates in the urine, 677. 

Urgtes (lit&ates), amorphous, 077. 

Ureter, blooking of. 668 ; mucous cysts of. 2; ob¬ 
structed t>y calSuli, 711; psoroepermiasis of, 2; 
tuberculosis of. 347. « # 

Urethritis, gouty, 465. * 

Uric add, calculus, 709; deposition of, 677; in gout, 
398? in urine, 677; * showers,” 405. 

Uric-add diathesis (see LithjEMIa). 677. 

Uric-add headache, 405* 

•Uric-add theory of gout. 398. 

Urinary calcu]p 709. 1 

Urine, ano maun secretion of, 668 . 

Urine, density of, in acute nephritis, 688 ; in chronic 
nephritis, 698; in diabetes, 415; in diabetes in¬ 
sipidus. 420. 

Urine, haemoglobin in, 670. 

Ujjpe, in acute yellow atrophy o'f liver, 040; j 
grave anemia, #29; in diabetes insipidus, 420j1 
diabetes s iqaUifta, 410* b .diphtheria, 2(A; 
erysipelas, 2l2; in gout, 402,404,400; in jaun< 

535;dn melanuria, 680; ii^ pneumonia, 179; in 
pulmtaury tuberculosis, 334; in typhoid fever, 
87; ogalates in, 678; pus in, 676. 

Urine, quantity of, in chronic Bright’s disease, 
608; in diabetes insipidus, 425; in diabetes 
mellitus, 415; <n intestinal obstruction, 522. 
Urine, retention of, in typhoid fever, 87. 

Urine, suppression of, 668 ; treatment of, 660; in 
cholera, 231; in acute nephritis, 689; in scarlet 
fever, 130; in acute intestinal obstruction, 522; 
obstructive suppression, 711. 

Urine, tests for albumin in, 673; biliary pigment in, 
530; blood in, 669; albumoee in, 674; peptones in, 
674. 

Urobldn, increase of, in pernidous anemia, 729. / j 
Uro-genital tuberculosis, 343. 

Urticaria, alter tapping of hydatid cysts, 30; in 
bronchial asthma. 610; epidemics, 56; giant form 
(see Neurotic (Edema), 1104; with purpura, 744; 
small-pox, 116; in typhoid fever, 70. 

Uterus, tuberculosis of, 348. 

Uvula, oedema of, 442; infarction of, 442; necrosis 
and sloughing of, 442, 740. 

Vtfbdnation, 123; law, 124; mark, 120; technique of, 

1 127. rashes, 126; uloers, 126; value of, 127; 

against typhoid fever, 98. 

Wcdne, antityphoid, 98. 

Vaccine lymph, choice of, 127. 

Vaccinia, 123; bacteriology of, 120 ; generalised, 126. 


Vacdno-syphlHa, 136. 

Vagabond's discoloration, 04 , 7 x 0 
VaDsix'i points, 1068* . 

Valvular diwue of h«rt, 793; and tuben 
Vogues’# disease, 762. 

Varioelia, 128; hemorrhagic, 129 . 
Varioella bullosa, 129; esoharotioa, 129. 
Varioeii® variolaformes, 129. c 

Varioes, cesophageal, in drrhoeis of liver 
Variola, 113; hemorrhagica, 140, 117 , 
115. 4 

Variola hemorrhagica pustuloea, 118. 
Variola sine eruptione, 119. 

Varioloid, 110, 119. 

Vaso-motor disorders, 1100. 

Vaso-motor disturbances in caries, 030; { 
pleurisy, 656; ip exophthalmic goitre 
heoiicrania. 1067; in myelitis, T)45; in 
1009. '» - - 

Veins? cerebral, throftabotds in, ($3; cerv 
tolio collapse of, 783; pulsation in, 3 
1090; sclerosis of, 851. 

Vena cava, twist in, 645. 

Vena cava, superior, perforation of, by 
856, 865. 

Venereal disease, 265. 

Venesection (see Bloodletttn jj 
Venous pulse, 333, 1049, 1090. 

Ventricles of brain, dilatation of (hydra 
996; puncture of, 998. 

Ventricular hemorrhage, 968. 

Verruca TIB ~ 

Vertebrae, caries of, 938; cervical, o...ies 
Vertebral artery, obstruction of, 979. 

auditory, 1024; oerebellar, 954; i 
sderdeifl, 86 &; in brain tui 

Vedoulnseminales, tubercuWsof, 347. 

Vic&riou^spieteJdj*Jj9% hemoptysis, 61 
Vincents angrfafjffr J ** 

Viny flxt, 257. 

VisceroptosiB, 528. 

Vision, double, 1016. 

Vitiligoidea, 535. 

Vocal fremitus, 170, 637, 640; resonance, 
Voioo (see Speech). 

Voioe, alteration of, b mouth-breathers, 
Volitional tremor, 930. 

Volvulus, 520, 524. 

Vomica, 319; signs of, in phthisis, 331. 
Vomit, black, 237; coffee-ground, 483. 
.ynwiiUmr b Additon’t disease. 758; ii 
fheaBe, 699; b cerebral abscess. 994; i 
tumor, 989; In acute obstruction of ■ 
522; b chronic ulcerative phthisis, 333 
stone colb, 711; in gac t rie eaneer, 48: 
tri e ulce r. 474; hysterical fecal, 10 
mittent, of Leyden, 1103; b ohronic 0 
of intestines, 523; in tuberculous menin 
b migraine, 1067; b peritonitis, 582; 
pox, 115; nervous, 491; primary peri' 
sterooraceous, 022 ; uremia, 680. 
von Noordtn’t dietary b obesity, 432. 

Wall-paper, poisoning by areenb b, 379 
Warnings b apoplexy, 960 • 



imx. 


, poet-mortem, 288, 

\ ovf itomach, 466,170. 

•ennonn'i motion, 278. 
latlr-hammer puke, 801. 

Viter, infection by, in diphtheria, 193; in cholera, 
9; in typhoid fever, 81. 

I.t« o* the brain,” 301. 

(■, ayndrome of, 303,973,991. 
r*i teat in ga^ric hemorrhage, 474. 

_ 4, ' 

ft disease, 745. 

it hemiopio pupillary inaction, 1012. 
let-pack, 138. 
lip-worm, 51. 

if hits infarct of coronary arteriH, 823. 

7hite softening of the brain, 97^ 
lite thrombi in-heart, 809. 

.jfi^hoopfng-cuiigh, 148. 0 

fc^MicM’* dines* (see EAdemIc R*ntflLoBi- 
1 - nubia OF thkNiw-bouk), 270,071,747. 

J Winged seapuhe." 329. 
mfintrich’t ogn, 331. 

> firing and electrolysis in aneurism, 862. 


WoOln, malndu lie, 614. 

Wool-sorter's disease, 252,254. 
Word-blindness, 859. # 

Word-deaine#s, 950 

Wormian bones in Iftlroccphalmi, 997.* 
Worms (sec kmsiTBt) 

W#unds of the Hq^rt, 831 
Wnst-drop, 1037; inVad-poisoning, 377. 
Wnter’s cramp, 1072 
Wryneck, 1030; spasmodic, 1031. 

Xantbelnsinn, 5 J 5 . 

Xantlnrt calculi, 719. * 

Xanthomata, 417, 535, 551. 

Xanthopsia, 39, in jaundice, 630, 
Xerostoitlia^n. 

• 1 

Yellow fever, 233, epidemics of, 233. 
Yellow softening of brain, 978. 

Yellow vision, 39 

1 ' , 1 

Zinc, peripheral neuritis (mm, 1002, 
Zomnotherapy, 350, 

Zona,900, 
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A ^TEXT-BOOK ON 
rHE PRACTICE OF MEDICINE. 


SECTION T. 

DISEASES DUE TO ANIMAL PARASITES. 

A. DISEASES DUE TO PROTOZOA. 

.) ' 

I. PSOROSPERMIASIS. 

Under this term are embraced several a (Teel ions produced by the spo- 
izoa—also known as psorosperms and grcgurinidie—parasites which are 
itraordinarily almndant in the invertebrates, and are not nnconnnon in the 
glier mammals. Psorosperms ar«, as a rule, parasites of the cells— Ci/lozoa. 
he most suitable form for study is I'occidium oviforme of the rabbit, which 
■oduees a disease of the liver in which the organ is studded throughout with 
hitish nodules, ranging in size from a pin's head to a split pea. On section 
eh nodule is seen to be a dilated portion of a bile-duct; the walls are lined 
ith epithelium in the interior of which arc multitudes of ovoid bodies—eoc- 
dia. Another very common form occurs in the muscles of the pig, the 
'-called Rainey’s tube, which is an ovoid body within the sarcolemimi contain- 
g a number of small, feiekle-shapcd, unicellular orgrthisins, Sarcocyntit Mies- 
’eri . Another species, H. hominix, lias been described in man. 

PsoVosperms do not play a very important role in human pathology. 

1. Internal Psorospermiasis. —In a majority of the cases of this group 
e psorosperms have been found in the liver, producing a disease similar 
that which occurs in rabbits. In Gucblcr’s case there were tumors which 
add he felt during life, and they were determined by Leuckart to be due 
coecidia. A patient of W. B. ITaddon’s was admitted to St. Thomas’s 
ospilal with slight fever and drowsiness, and gradually became unconscious; 
ath occurring on the fourteenth day of observation. Whitish neoplasms 
‘re found upon the peritonaeum, omentum, and on the layers of the peri- 
rdium; and a fe& were found in the liver, spleen, and kidneys. A somc- 
)at similar case, though more remarkable, as it ran a very acute course, is 
ported by Sileotf; A woman, aged fifty-three, admitted to St. Mary’s llos- 
-al, was thought to be suffering from typhoid fever. She had had a chill 
: weeks before* admission. There were fever of an intermittent type, slight 
irrhoeg, nausea, tenderness over the liver and spleen, and a dry tongue; 
ath occurred from heart-failure. The liver was enlarged, weighed 83 
nc^s, and in its substance there were caseous foci, around each of which 
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liar I indies. Tift ileum •presented six papule-like elevations. Tlm_ masses 
resembled tubercles, but on evaiBinalion eoeeidia were found. 

The parasites are also found in the kidneys and ureters. Cases of this 
kind have been recorded by Bland Sutton and Paul, Eve. In EVe’s cafe 
the symptoms were haunjituria and, frequent micturition, and 'death took 
place on tli£ seventeenth day. The nodules fliroughout? tljp pelvis and ureters 
have been regarded a^mucojrs .cysts. . 

2. Cutaneous Psorospermiasis.—The question of a jirotozoic dermal'iliS 
has been much discussed. The cases described by Gilchrist, Darier, Rixford,’ 
Montgomery, Ophiils, and others as dermatitis coceidoides havfe been shown 
to be due to a fungus allied to oiidhTm, and the disease is ifow known as 
oidiomycosis. About 50 eases have been reported, nearly all from the Pacific 
coast of.jthe United States. The relation of the disease Jto .blastomycosis is 
still undetermined. The systemic forms of both have much m common—a 
cbftmi^ infectious process with multiple abscesses and nodules involving the 
skin, bones, joints, and internal orgahs, with ^symptoms simulating chronic 
tuberculosis or pya-mia. 

II. AMOEBIC DYSENTERY. 

Definition. —A colitis, acute or chronic, caused by the Amoebic dysen- 
teriw. There is a "special liability to the formation of abscess of the liver. 
A widely prevalent disease in Egypt, in India, and in tropical countries. It 
is the common variety of dysentery throughout the United States. It is 
endemic, the cases sometimes increasing to suel\ an extent as to form an epi¬ 
demic. Sporadic instances apparently occur in all temperate regions. The 
relative frequency of this form of dysentery in the tropics is illustrated by the 
Manya statistics as given by Strong—of 1,328 eases in the United States 
Army, 501 were of the amoebic variety. The eases of acute and chronic dysen¬ 
tery in the. Johns Hopkins Hospital have been almost exclusively amoebic. 
Futcher and Boggs have analyzed the eases to 1008. Of 182, 123 came from 
the .State of Maryland, 171 were in males; 103 in whites to 19 in blacks. 

Infection takes place from drinking contaminated water andlby eating 
green vegetables, such as lettuce. Musgrave has grown amoebae from. jcc- 
ereani used at. receptions, etc. 

Ajiikba Ih'sE.vmiM;.—The organism was first described by Lambl in 
yt.VJ, and subsequently by Liiscli in 1875. It is placed by Ticuckart in the 
Rkizopoda class of the Protozoa. Kartulius found than in the stools of the 
endemic dysentery in Egypt, and in the liver abscesses. In 1890 I found them 
in a ease of dysentery with abscess of the liver originating in Panama. Sub¬ 
sequently from my wards a series of cases was described by Councilman an< 
Lnfleur. Since then numbers of observations have been made by Dock in the 
United States, by Quincke and lloos in Germany, and by many others. The 
little flakes of mucus or pus in the stools should be selected for examination 
or the mucus obtained by passing a soft-rubber‘catheter. Musgrave, on the 
other hand, holds that the best results are obtained by giving the patient a 
saline ofthartie and examining the fluid portion of the stool. Students must 
learn to distinguish from amoeba; the swollen, altered epithelial cells, which 
are round, with granular •protoplasm. 
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Avtwba or Entamaba dytenleriw is from fifteen to twenty /< in diameter, 
and. consists of a clear outer zone (eetosare), and a granular inner zone (emlo- 
sary).,/nd contains a nucleus and one or two vacuoles. The movements arc 
‘very shnijar to those of the ordinary amoeba, consisting of slight protrusions 
of the protoplasm. They vary^i good deal, and usually may lie intensified by 
.having the slide Seated. Not infrequently the amoeba 1 'contain red blood- 
corpuscles which they have included.* In the'tissues tliby are very readily 
recognized by suitable stains. 'I’hey may be in enormous numbers, and some¬ 
times the field »f the microscopt 1 is completely oempied by them. In the 
pus of a livtjr abscess they may be verv abundant, though in large, long-stand- 
'ing abscesses they may not be found until after a few days, when the pus begins 
to discharge from the wall of the abscess cavity. In the sputum in the eases of 
pulmaBO-hepatic*hbeeess they are readily recognized. •' 

• Amoebae are frequently found in the stools of healthy persons, as Cunning¬ 
ham anH Lewis pointed out. Scbmqlinn found them in from 20 iff (>0 per 
cent in Germany, but they Vary, greatly in different localities. Among 1100 
persons in Manila, Musgrave found 101 infected with anneba 1 , til of these 
had dysentery, the remaining -10 hiid no diarrluea. In the next two months 
8 of the 40 cases died and showed anuebie infection of the bowel. Within 
the next three months the remaining .‘5.2 laid dysentery. Musgrave believes 
that at any time the amoeba may become pathogenic. Scliaudinn described 
two distinct forms—a iionpatliogenic Eidaiuubi culi , and a pathogenic larger 
form, the Entamwba histolytica, the same as the Amalia (lyxcnlcriw, with a 
strongly retractile hyaline ectoplasm. The amieba 1 have been cultivated.by 
Miller, Musgrave, Clegg, and others, hut with difficulty, and it is doubtful 
if they grow a pact from certain bacteria. Resistant forms, somewhat anal¬ 
ogous to the gamete forms of (lie malarial parasite, have been described by 
Cunningham, Grassi and Calandruecio, and by Quincke. These “ encysted 
anuebie ” are believed to be necessary, under certain conditions, for the trans¬ 
mission of the disease from one person to another, and are regarded by Mus- 
grave and Clegg as the most dangerous forms of the organism. Cultures of 
aiiucbse have been shown to withstand drying for from eleven to fifteen months. 

Morbid Anatomy.—The lesions are found in the large intestine, some¬ 
times in the lower portion of the ileum. Abscess of the liver is very common, 
and occurred in 37 of 182 cases at the Johns Hopkins Hospital. 

Tnt^stinks. —The lesions consist of ulceration, produced by preceding 
infiltration, general or local, of the submucosa, due to an (edematous condition 
and to multiplication of the fixed cells of the tissue. In the earliest stage 
these local infiltrations appear as hemispherical elevations above the general 
level of the muccaa. The mucous membrane oVcr these soon becomes necrotic 
and is cast <5flf, exposing the infiltrated submucous tissue as a grayish-yellow 
gelatinous mass, •which at first forms the floor ol the ulcer, but is subsequently 
east off as a slough. 

The individual ulcers are round, oval, or irregular, with infiltrated, 
undermined edges. The visible aperture is often small compared to the loss 
of tissue beneath it, the ulcers undermining the mucosa, coalescing, and form- 
■ing sinuous tracts bridged over by apparently normal mucous membrane. 
According to the stage at which the lesions arc observed, jhe floor of the ulcer 
may be formed by the submucous, the muscular,' or the setous coat of the 
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intestine. The ulceration may affect the whole or some portion only'Qi* the 
large intestine, particularly the eacum, the hepatic and sigmoid flexures,' and 
the rectum. In severe cases the whole of the intestine is much thickeped and 
riddled with ulcers, with only here and there islands ol ,# intact mucous mem¬ 
brane. In 100 autopsies on this disease in Manila the ryipcndix was involved 
in 7; perforation bf the colon took place in 10. 

The disease advances by •progressive infiltration of the conncctivc-tisip;c 
layers of the intestine, which produces necrosis of the overlying,structures. 
Thus, in severe cases there may ho in different parts of the bowpl sloughing 
en masse of the mucosa or of the muscujpris, and the same procesg is observed, 
but not so conspicuously, in the less severe forms. 

In some eases a secondary diphtheritic in (lamination complicates the origi¬ 
nal lesion!*. * • * • . 

Healing takes place by the gradual formation of fibrous tissue in the floor 
and at <lhc edges of the ulcers, which pay ultimately result in partial and 
irregular strictures of the bowel. * 

Microscopical examination shows*! notable absence of the products of puru¬ 
lent inflammation. In the infiltrated tissues polynuclear leucocytes are sel- 
doyi found, and never constitute purulent collections. On the other hand, 
there is proliferation of the fixed connective-tissue cells. Amoeba* are found 
more or less abundantly in the tissues at the base of and around t^e ulcers, in 
the lymphatic spaces, ami occasionally in the blood-vessels. The portal 
capillaries occasionally contain them, and this fact seems to afford the best 
explanation for the mode of infection of the liver. 

The lesions in the liver are of two kinds: first, local necroses of the 
parenchyma, scattered throughout the organ, and possibly, due to the action 
of chemical products of the amocb*; and, secondly, abscesses. These may 
be single or multiple. There were 27 eases of hepatic abscess among the 119 
cases of amoebic dysentery in my wards. Of these, 114 came to autopsy. In 
10 the abscess was single and in 8 multiple. When single they are generally 
in the right lobe, cither toward the convex surface near its diaphragmatic 
attachment, or on the concave surface in proximity to the bowel. 1 Multiple 
abscesses arc /mall and generally superficial. There may be innumerable 
miliary abscesses containing a nucha* scattered throughout the entire liver. 
'Although the hepatic abseess usually occurs within the first two.months from 
the onset of the dysentery, in one of mv cases the latter had lasted one and 
in^ano ther .six-years. In 5 eases the intestinal symptoms had been so slight 
that dysentery had never been complained of. In 2 fataheases there were only 
sears of old ulcers and in 2 others the mucosa appeared normal. In an early 
stage the abscesses are grayish-yellow, with sharply defined contours, and con¬ 
tain a spongy necrotic material, with more or less fluid in its intdtstices. The 
larger abscesses have ragged necrotic walls, and contain a more or less viscid, 
greenish-yellow or rcddish-vellow purulent material mixed with blood and 
shreds of liver-tissue. The older abscesses have fibrous walls of a dense, 
almost cartilaginous toughness. A sect ion of the hbscess wall shows an inner 
necrotic zone, a middle zone in which there is great proliferation of the eon- 
nective-tiSsue cells and compression and atrophy of the liver-cells, and an outer 
zone of intense hyperaemia. There is the same absence of purulent inflam¬ 
mation as in the intestine,’except in those cases in which a secondary infec- 
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(ioi'i with pyogenic organisms has taken place. Lesions in the lungs are seen 
when ay abscess ol' the liver —as so frei|ucntly happens--points toward the 
diaphragm and extends by eontniuity through it iijo the lower lobe of the 
tight lun<j. This isstlie commonest situation for rupture to occur. Nine of 
my cases ruptured into the luyg. In d cases rupture into the right pleura 
pceurred, causing «in empyema. In one of’these the hind nbssess ruptured 
iij^o the pleura, producing a pyo-pneuniothorax* Dejamdfiig upon the situa¬ 
tion of tlupilbseess..perl'oralion may occur into other adjacent structures. In 
3 of tho eases perforation took phn*r into the inferior \ena cava and in another 
the upper pole of the right kidnev luuHieen invaded. The abscess may rupture 
•into the pericardium, pcritomciiiii, stomach, intestine, portal ami hepatic veins, 
or externally.* 

Sy%ptom».-*-l filtering remarkably in their symptoms, three groups of cases 
may be recognized: 

Mji,d Foitu.—Infection may lie present for a month or two before the 
individual is aware of it. Tllbre may be vague symptoms—headache, lassitude, 
weakness, slight abdominal pains and occasional diarrluea, features common 
enough iff the tropics. Strong gives*the case of one of Ins laboratory chemists* 
who had slight diarrluea for one day and asked to have the stools examined; 
an unusually riefi infection with anuebawas found. The next, day he felt well? 
From August to December 10th anuebie were present in the stools, though he 
had no symptoms. Liver abscess may occur in these cases. 

Acute A.vueuic Dykkxtkiiy. —Many cases have an acute onset, l’ain and 
tenesmus are (severe. The stools are bloody, or mucus and blood occur to¬ 
gether. In very severe cases there may be constant tenesmus, with pain of 
the greatest intensity, and the passage every few minutes of a little blood and 
mucus, hi some cases large sloughs are passed. The temperature as a rule 
is not high. The patient, may become rapidly emaciated; the heart's .act ion 
becomes feeble, and death may occur within a week of the onset. Among 
the other symptoms to be mentioned are hieniorrhage from the Rowels, which 
occuiTcd in three eases; perforation of an ulcer, which occurred in three cases, 
with geiu*ral peritonitis. While in a majority of the instances the patient 
recovers, in others the disease drags on and becomes chronic. L>i a few cases, 
after the separation of the sloughs, there is extensive ulceration remaining, 
with thickening and induration of the colon, and the palieijt has constant 
diarrhoea, loses weight, and ultimately dies exhausted, usually within three 
months of the onset. With the exception of cancer of the (esophagus tyiil 
anorexia nervosa, nen such extreme grade of emaciation is seen as in these 
eases. Extensive ulceration of the cornea may occur. 

(,’iniONio Axitfimo Dyskxtkiix . —The disease may be subacute from the 
onset, and gradually passes into a chronic stage, the special characteristic of 
which is alternating periods of constipation and of diarrhoea. These may 
occur over a period of from six months to a year or more. Some of our 
patients have been admitted to the hospital live or six times within a period 
of two years. During the Vxaecrhations there are pain, frequent passages of 
mucus’and blood, and a slightyiee of temperature. Many of these patients do 
•not feel very ill, and retain their nutrition in a remarkable way; Indeed, iu 
thc’United States it is rare to see the extreme emaciation so comm on in the 
| For a full account of Hepatic Abscess see Itolleston’s work on Uiset&es of the Liver, 
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chronic cases from the tropics. .Alternating periods of improvement with 
attacks ol' diarrhea are the rule. The appetite is capricious, the digestion 
disordered, and slight errors iu diet are apt to be followed at once by an 
increase in the number of stools. The tongue is often Ad, glazed,rand beefy. 
In protracted cases the emaciation may be extreme. , 

Complications' and Sequel®. —Hepatic and hepato-piilmonary abscesses^ 
the most frequent'and serious"complications, have already been dealt wi*h. 
Perforation of the intestine and peritonitis occurred in "three of my cases. 
Intestinal haunorrhage occurred three times. The infrequency of this com¬ 
plication is probably due to the thrombosis of the vessels about the areas of 
infiltration. Occasionally an arthritis, probably toxic in origin, may occur. 
There was one ease in my seric* Five eases were complicated by malaria; 
1 by typhoid fever; 1 by pulmonary tuberculosis; and I by a strongyloides. 
intestinalis infection. _ 1 “ 

Diagnosis. —From the other forms of dysentery the disease is recog¬ 
nized by the finding of am mine in the stools.’ Unless one sees undoubted 
amoeboid movement a suspected body should not be considered an amoeba. 
"A non-motile tody containing one or more red cells is most probably an 
amoeba, but should only lead to furl her search for motile organisms. Swollen 
'Epithelial cells are confusing, but the hyaline periphery is not amoeboid 
in its action as is the eetosare of the amoeba. The trichomonads and cerco- 
monads so frequently associated with amoebae are not likely to give trouble. 
The upper level of liver dnlness should he watched throughout the course 
of, a case. Any increase upward or downward should lead to the suspicion 
of a liver abscess. Hepatic abscess is usually accompanied by fever, sweats, or 
chills and local pain. It may be entirely latent. A varying leucocytosis 
occurs in the abscess cases. The highest count in my scries was 53,000, the 
average being 18,350. The average leucocyte count in the uncomplicated 
dysentery cases was 10,GP0. Hcpaio-piilmouary abscess is attended by local 
lung signs and the expectoration of “ anchovy sauce ” sputum in which amoeba; 
are almost invariably found. ’ 

Prognosis. —In many eases the disease yields to rest and intestinal medi¬ 
cation. Tendency to a relapse of the dysenteric symptoms is one of the strik¬ 
ing characteristics of the disease. One of my cases was admitted to the 
hospital five tipies in nine months. Of the 111) cases, 28, or 23.5 per cent, 
terminated fatally. That hepatic abscess is a serious complication is shown 
by % the fact that of the 27 cases with this complication 19 died. Seventeen 
cases were operated on with 5 recoveries. • • 

Treatment.— 1 The disease is probably contracted in identically the same 
way as typhoid fever. Accordingly, the same prophylactin measures should 
be used. Rest in bed is very important and materially hastens recovery. 
The diet should fie governed by the severity of the intestinal manifestations. 
In the very acute eases the patient should be given a liquid diet, consisting of 
milk, whey, and broths. Medicines administered internally ■ yield, on the 
whole, very unsatisfactory results. Considering the fact that other bacteria 
are necessary for the. growth of the amoeba; in the intestine, Musgrave thinks 
that an effort should be made to limit the growth of the former by the admin¬ 
istration of intestinal antiseptics. None of these have proved very satisfac¬ 
tory", however, although Sfrong obtained good results with the use of aceto- 
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zone .administered by mouth and by enejjia. Bismuth probably does more 
harm than good owing to the fact that it coats the surface of the ulcers so 
that th* solutions used in the injections can not reach the anuclm* in the ulcer 
walls. Large injectlbns of quinine solution in the strength of 1 to 5,000. 
gradually increasing,to 1 to SJjiOO, and later to t to 1,000, have given most 
satisfactory results of all the remedies yet tried, 'l'he success of the treatment 
depends tersely on the care with which*the insertions are jjiven. The failures 
are undoubtt'dty, in many instances, due to (lie fact that sufficient care is not 
used to insure the solution reaching the cavilm and ascending colon where the 
ulceration i%often most severe. Froyi a litre to two litres should be allowed 
to flow into the colon. The amajue are rapidly destroyed by the drug. The. 
patient’s hips should be elevated and he should change his position so as to 
.allow%hc fluid to flow into all parts of the colon, ’l’he solution*should be 
refaifledj if possible, for fifteen minutes. These large injections, which Mus- 
grave also strongly advocates, are sayl not to lie without a certain degree of 
danger. I have, however, n?ver seen any ill effects, even with the very large 
amounts. Two injections daily may be given. When there is much tenesmus 
a small injection of thin starch and half a drachm to a drachm of laudanum 
gives great relief; hut for the tormina and tenesmus, the two most distressing 
symptoms, a hypodermic of morphia is the only satisfactory remedy. Loeifl 
application to the abdomen, in the form of light poultices, or turpentine stupes 
are very grateful. Tuttle has ncently reported good results in the treatment 
of anuchic dysentery by the use of simple ice-water enemas, given frequently. 

, When medical treatment fails, colostomy may be tried or irrigations given 
through the appendix. aJU ^.a 


m. TRYPANOSOMIASIS. 

• • 

Definition. —A chronic disorder characterized by fever, lassitude, weak¬ 
ness,* wasting, and often a protracted lethargy—sleeping sickness. 'Trypano¬ 
soma gathbie.nsc. is the active agent in the disease. 

History.—In 18HI (Jruby found a blood parasite in the.frog which he 
called Trypanosoma sanguinis. Subsequently it was found to he a very com-* 
mon blood parasite in fishes and birds. In 1878 Lewis found it in the rat— 
T. hwisii —in which it apparently does no harm, 'l'he pathological signifi¬ 
cance of the protozoa was first suggested in 1880 by (Iriilith Evans, who discov¬ 
ered trypanosomes—ei'uusii —in the disease of horses and entile in India 
known as surra. Unfortunately, as my good friend Evans often complained 
to me, but little«at tent ion was paid to this really radical discovery--not even 
the subsequent studies of Lavcran on malaria and of Theobald Smith mi 
Texas fever stiwed workers to a recognition of the place of the protozoa as 
pathogenic agents. In 18H5 Bruce made the important announcement that 
the tfieim-fly-disease or nayana of South Africa, which made whole districts 
impassable for cattle and Horses, was really due to a Irypniio'-mne -T. brueci. 
Normally present in the blood of the hig-gaine animals of the districts, and 
doing them no harm, it was conveyed by the (seize lly to the iimi-iiiiiiluiie horses 
and cattle imported into what, W'ore called the fly-bolts.^ Ollier trypanosomes 
aij3 the Philippine surra, studied by Musgrave, tlie mat tie ladcrax — T.'equi- 
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nww—-of .South America and a harmless infection in cattle in the Trarmv., 
caused by 1 rypanoxoma thcileri. ' ,S 

W^ U1 ? an i v r ! P r an ? 80m ^ 8i8 '“ rn 1901 I)uHon found a trypanosome in tl 
blood of a West Indian. In 1903 Castellani found trypanosomes in the 

Tl^Tloval fl S ll<1 t?r in bl ° 0d " f flve casca 9 f the Afr ^«n sleeping sieknes 
The Hoyal Society* ( ommissmn (Brace and Nabarro) demonstrated the ms 

upiency of the parasites in tfio cerebro-spinal fluid and in the blood-in slcei 
mg sickness, and suggested that it was a sort of human tsefee fySe2n' 
Diminution.— bor many years it had been known thatdhe West Africa 
natnes were subject to a remarkable maljdy known as the lethargy or slcepin 
tkness It was also met with among the slaves imported into America Th 
demonstration of the association of the trypanosomes with the terrible sleenin 
sickness has been the most important reoefit “ find ” in tropical medicine- Th 

in "• t! T' l>,a ’ SlerraLconc > an<1 Liberia, a.uHs spreading rapid 

. - , A . ,Wh , l( ‘ d to 1 'itercommunication between the different district 
ich were formerly isolated, and the seriousness of the disease may be am.re 

nt^ocs died oMUnV- 1 '' 1 * , Wltl, r i ? three 3"“™ aftl>r Hs introduction 100,00( 
rSng t m I w T ; ,,a, ' aS,tpS ni!,V lH! P 1 ™* i" the blood fo, 
o;j ‘ " 1<<,st 't »>u causing any symptoms. 15n.ee found then, ir 

It 3 o t of 1 l'-i V ' V y f atUCS ’ a,Ul I)uUot * ' l ' wU > a ad Christy in 
1U * J ou1, 01 |M‘isons examined. J 

attacked di n i,S ° iH 1,0t /:° n / 1 "r 1 tn a " d «‘vml Europeans have been 

oftft 1 i T! , ’ i,rlu ' lllarl L l ,rollf! are those who live on the wooded shores 
of the lakes and mers, sue I, as fishermen ahd canoe men. 1 

1 Jie parasite is introduced by the bite of flv n,o m • 7 , 

Sr '"“.i'T!Siv 7. t 

bushes. 0 ,i the lake shores or river banks, and feeds on the blood of cmcodiles 

in the 11 V +l « 1S P!? s:l,lc tllat t,,e ti'ypanosomes undergo a development 
m lh. W, o t th. «v. Wl. ...to fct „ C « VCJ0 ,| 3;™‘ 

Symptoms. I here is staled to be a long latent period The i T ,ra«,i„ << 

««" .. "» into .1™ ,'hJL h K ”• 

.I X c'sr r '•» t ~icht i «J5. th. i 

^ , S ; Ut bwomw almlHing, the ajtcccli slow, and there are 

tumors of the tongue and of the hands and feet: lastly, a sta-m in which the 

S£d "TT (,tlm, ^ C T itl1 ' 0W tl ’ m l ,oratllru and presents the typical picture 
of ho dreaded sleeping sickness. The parasites are found in the cerebro sp nil 
fluid, less constantly in the blood. In the early sta-rns the »lo„Ha «f « i 
are involved, and Todd and Dfttton recommend puncture of these glands'for 
the purpose of diagnosis. lleatli is usually caused by some intcreurrent infee 
t on,_as purulent meningitis or suppuration of the lymph ghmds. The dura¬ 
tion s seldom longer than eighteen months. Europeans are not often altaekeii 
lo stay the ravages and prevent Hie spread of the disease will tax the energies 
of the nations interested in the settlement of tl-opieal Africa The hope 
appears to he in the,extermination of the animals upon which the Gl J ,/L 
j alpnhs feeds (among which K«-l, holds I he crocodile to he the most impor¬ 
tant) just as the kjlling off of the big game in other parts of Africa lias 
saved the cattle from the ravages of the tsetze fly. 
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Wol^erstan Thomas ami Breinl introduced ;he atoxyl treatment, and 
Boyc*’recommends the subsequent use of bichloride of mercury. Knell's re¬ 
port* on*the atoxyl treatment isjnost encouraging; 0.5 gramme is injected 
jin two*successive days, and repeated nl intervals ol* ten days. A lew eases 
liave been*cured. -As prophylactic measures, segregation and prohibition of 
immigration from infected area* should be carried out. Thf vvoidc of Laveran 
* m d Mesnil, recentfy translated and edited by N'abarro, is tye standard autbur- 
■ it* ou thfl disease. 

IV. TROPICAL SPLENOMEGALY—Tropical Cachexia. 

(Piroplaemoais—Sim Dum Fever—Kala-Azar.) 

• 

Delnition.— A* Phronie disease of tropical and sub-tropical countries, 
clutracterized bv enlarged spleen, amentia, irregularly remittent lever, asso¬ 
ciated with the presenee of a protozoan parasite of the piroplasnui l\*|ie. 

In 1900 Leislnnan discovered the parasites in the spleen. Cunningham 
had described similar bodies in tip- Delhi lioil. In 1905 Donovan’s inde¬ 
pendent observations stimulated active work on the subjeel, and the caretnP 
studies of Bogeys. ('liristo[iliers, Philips, and I tent ley have established ihe 
clinical and anatomical identity of one form ol tropical eachevial lever. 
Musgrave and Woolley liave shown that in the Philippines there is a foiyn 
of tropical splenomegaly not associated with the Irishman-Donovan body. 

Distribution. —The disease is widely prevalent and almost iinitorinly iatal 
in,India, Assam, Ceylon, China, and Egypt. Europeans are rarelv attacked. 

Tim Parasitic. —Most abundant in the spleen, it has been loiind also ill 
the bone-marrow, fchc mesenteric glands, tli<4 liver, in the intestinal ulcers, but 
not in the circulating blood. Seen in smears of the spleen juice stained In 
Itoinanowsky’s method, there are oat-shaped, oval and circular bodies, vitli a 
spherical nucleus elose'agninst, the capsule, and a short, rod-like body on tin- 
opposite side. Two of these bodies may lie closely applied to ea<*h other, and 
groups of them, from ten to fifty, may he arranged in a rosette. I Sogers has 
cultivated*a trypanosoma-like body from these tonus, and Patton has traced 
its extra-corporeal development in the bed-hug. 

Symptoms. —The following succinct description is given by heishimin: 

“Splenic and hepatic enlargement—the former being apparently constant, 
while the latter is common but not invariable. A peculiar cart In pallor ol 
I lie skin, and, in the advanced stages, an intense degree of emaciation mid 
muscular atroyliv. A long-continued, irregularly remittent fever, of no defi¬ 
nite type, lasting frequently for many months, with or without remissions. 
1 hemorrhages, suPh as epistaxis, bleeding from* the gums, subcutaneous Im-in- 
,orrlmges or purpurfe eruptions. Transitory (edemas of various regions or ol 
the limbs.” The* amentia is not excessive, rarely below 2.000,000 per e.inin., 
with a marked leucopenia and a relative increase in the lymphocytes and large 
mononuclears.’ The-diagnosis rests upon the detection of the parasites in the 
blood obtained by puncture from the spleen or liver, preferal.lv the latter. 

Tn a few cases the disease runs an acute course— from-four to five months, 
•ftnd. toward the end the parasites are found in the peripheral blood. The 
disease is very fully considered in Rogers’ work “,011 Tropical Diseases.. 

3 
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'prophylaxis.-' Leona rd r liogers mid l’rice have shown Unit, htla-azar can 
lie eradicated from infected Cool'ro 1'nfas in Assam liy segregation, a!id this 
points to the measures which are likely to tie successful in India and Africa. 

Treatment.—■'While f|uinino is not. a specific, as in malaria, it fjciiis to 
reduce the finer. Iron, arsenic, and tonics arc'helpful m the anotmia. The 
atoxyl ireatnicnt mav he tried. . 

V. MALARIAL FEVER. 

• 

Definition.-.—An infections disease characterized by: (a) paroxysms of 
intermittent fever of quotidian, tertian, or quartan type; (b)' a continued, 
fever with marked remissions; (r) certain pernicious, rapidly fatal forms; 
and (d) a chronic cachexia, with murmia and an enlarged Spleen. 

With thi> disease are invariably associated the luemocytozoa described hy. 
Laveran, which are transmitted to man by the bite of the mosquito. 

Etiology.- (1). (iHOiuui’iiicvL l)is'ntimjTio^ r .—In Europe, soutliern Ttns- 
sia and certain parts of Italy are now the chief seats of the disease. Jt is rare 
in (leriiiaiiv, France, and Knghind, and the foei of epidemics are becoming 
yearly more restiieled. In the I'nited Stales malaria has progressively dimin- 
.islied in extent anil severity during tlie past fifty years. From New England, 
where if once prevailed extensively, it has gradually disappeared, hut there 
has of late years been a slight, return in some places. Jn the city of New York 
the milder forms of the disease are not uncommon. Tn Philadelphia and along 
the valleys of the Delaware and Schuylkill Ilivers, formerly hot-beds of 
miliaria, the disease has become much restricted. Tn Haiti more a few eases 
occur in the autumn, hut a majority of the patients seeking relief arc from 
1 Ik; outlying districts mid one .ir two of the inlets of Chesapeake Hay. 
Throughout, the Southern Stales there are many regions in which malaria 
prevails; Imt here, too, the disease has diminished in prevalence and intensity. 

Jn the Northwestern States malaria is almost unknown. It is rare on the 
Pacific, coast. In the region of the (treat Lakes malaria prevails only in the 
Lake Erie and Lake St. Clair regions. The St. Lawrence basin remains free 
from the disease. 

Til India malaria is very prevalent, particularly in the great river basins. 

Tn Burma and Assam severe types are met with. Tn Africa the malarial fevers 
form the great obstacle to European settlements on the coast and along the ! 
river basins. The bhtii-intler or West African fever of Iho (Told Coast is a ' 
vdi-y fatal type of malarial hivmogloliinuria. In the Canal Zone, Panama, in 
1907 the incidence of the disease was reduced one-half compered with 1000. 

(3) Skasom.— tn the tropjes there are minimal and maximal periods, the 
former corresponding to the summer and winter, the latter 1 lo IJie spring mid 
autumn months.' In temperate regions, like the central Atlantic States, there, 
are only a few eases in the spring, usually in the month of’May, and a large 
number of eases in September and October, and sometimes in November. 

(!1) The Parasite.—P arasites of the red blood-corpuscles’-—luemocytozoa 
—are very widespread throughout the animal series. They are met with in 
the blood of frogs, fish, birds, and among mammals in monkeys, bats, cattle, 
and man. In birds and in frogs the parasites appear to do no harm except 
when present iy very large numbers. 
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Ilj»l880 Laveran, a French ariny ( Burton stationed at Algiers, noted in 
the blood of patients with malarial fever pigmented bodies, whieli he regarded 
as parasites, and as the cause ofthe disease. Richard, another French army 
surgeon, confirmed "these observations. In 1885 Jlarchial'ava and (Vlli 
described the parasite^ with grout accuracy, amt irf the same year (lolgi made 
the all-important Observation that the paroxysm of fever iiivariidilv coincided 
,\^),h the sporulalion or segmentation of a groiip’of tlitf pafasites. In the fol¬ 
lowing year•(1880)* Laveran's observations were brought before the profession 
of the United States by Sternberg. Councilman and Abbott had already, in 
the previously ear, described the remarkable ]iigmenled bodies in the red blood- 
'eorpusclcs in the blood-vessels of the brain in a fatal case, and in 188(5 Coun¬ 
cilman confirmed^the observations of Laveran in clinical cases. Stimulated 
by hisVork, I began studying the malarial cases in the Philadelphia Hospital, 
and soon became convinced of tlie truth of Laveran's discovery, and washable 
to confirm Golgi’s statement aj to th<icoincidence of the sporulation frith the 
paroxysm. The work was tSken np actively in Hie United States by Walter 
James, Dock, Koplik, Thayer, TTowetson, and others, and in a number of sub¬ 
sequent Communications I tried to emphasize the extraordinary- clinical 1 
importance of Laveran’s discovery.* 

. Among British observers, Vandyke Carter alone, in India, seems to havF 
appreciated at an early date the profound significance of Laveran’s work. 

The next important observation was the discovery by Golgi that the para¬ 
site of quartan malarial fever was different from the tertian. From Ibis 
tiipc on the Italian observers took up the work with great energy, and in 1§8!) 
Marchiafava and Colli determined that the organism of the severer forms of 
malarial fever differed from the parasite of the tertian and quartan varieties. 
During the past ton years the work of observers in many lands lias continued 
these essential features, and lias added greatly to our knowledge of thustruc¬ 
ture and modes of development of the parasites. • 

The next important step related to (lie question of the mydo of infec¬ 
tion.* Tt, bad been suggested by King, of Washington, and others, that the 
disease w!ts transmitted by the mosquitoes. 'I’lie important rule, played by 
inserts us an intermediate host bad been shown in the case, of the Texas 
cattle fever, in which Theobald Smith demonstrated that the Immiatozoa* 
developed in, and the disease was transmitted by, ticks; Igil it remained 
for Maiison to formulate in a clear and scientific way the theory of infec¬ 
tion in maluria by the mosquito. Impressed with the truth of this, ItysH 
studied the problem* in Tndia, and showed that the parasites developed in 
the bodies of tlie mosquitoes, demonstrating conclusively that the infection in 
birds was transn»itted by the mosquito. W.*G. MacCallum suggested that 

• * The following references to work on malaria which has been done in connection with 

my clinic, chiefly under the supervision of my colleague, Professor Thayer, may lie of in¬ 
terest: Philadelphia Medical Times, 1886; British Medical Journal, March, 1887; Medical 
News, 1889, vol.-i; Johns Uopkins Hospital Bulletin, 1889; the first edition of my Text- 
Book of Medicine, 1893; Thaytr and llcwetson, Johns Hopkins Hospital Reports, 1895; 
Thayer "Lectures on Malarial Fever, 1897; W. (1. MacOallum, Hieinatozoa of Birds, Jour, of 
.Bxp, Med., 1898; Opie.on the Hirmiatozoa of Birds, 1898; Barker, on Fatal Cases of Malaria, 
Johns Hopkins Hospital Reports, 1899: MacCallum, on the Significance of the Flagella, 
Lancet, 1897; Thayer, Transactions American Medical Congress^ vol. iv, 1900; L*zear, 
Structure of the Malarial Parasites, Johns Hopkins Hospital Reports, 
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the flagella were sexual elements,, and observed the process of fertilisation 
by them. Studios by G-rassi, Bastianelli and Bignami, and many others,' con¬ 
firmed the observations of Boss and demonstrated the fact that the malarial 
parasites of human beings develop only in mosquitoes of the gonuseanophclcs. 

Then came the practical demonstration hr Italian observers, and by the 
interesting Experiments on Manson, ,Tr., of the direct transmission of the 
disease to man by the bite of infected 'mosquitoes. And lastly, as a practic'd 
conclusion of (be whole matter, the results of the anti malarial campaign in 
Italy and of the remarkable experiments'of Koch and Ms assistants have 
shown that by protecting the individual from the biles of mosquitoes, by 
exterminating the insect, or by carefully, treating all jtajjents so that no 
opportunity may be offered for the parasite to.enter tliejhosquito, malaria 
may be eradicated from any locality. " 

General Morphology of the Parasite .—Belonging to the sporozoa, it has 
received a large number of names. The term Plasmodium , inapt though it 
may be, must, according to the rules of zoological nomenclature, ho applied 
to the human parasite. There are threq well-marked varieties of the para¬ 
site, which exist in two separate phases or stages: (a) the parasite in man 
who acts as the intermediate host, and in whom, in the cycle of its develop¬ 
ment, it causes symptoms of malaria; and (6) ail extracorporeal cycle, in 
which it lives and develops in the body of the mosquito, which is its definitive 
host. 

I. The Parasite in Man. —(a) The Parasite of Tertian Fever (Plus- 
medium virus ).—The earliest form seen in the red blood-corpuscle is round 
or irregular in shape,'about 3 p in diameter and unpigmented. It corresponds 
very much in appearance with the, segments of the rosettes formed during the 
chill. A few hours later the body has increased in size, is still ring-shaped, 
and there is pigment in the form of fine grains. It has a relatively large 
nuclear body, consisting of a well-defined, clear area, in part almost transpar¬ 
ent, in part consisting of n milk-white substance, in which there lies a small, 
deeply staining chromatin mass, as shown by Komanowsky’s method of stain¬ 
ing. At this period it usually shows active amoeboid movements, with tongue¬ 
like protrusions. The pigment increases in amount and the corpuscle becomes 
larger and paler, owing to a progressive diminution of its hamioglobin. There 
is a gradual growth of the parasite, which, toward the end of for ty-cigh tl 
hours, occupies almost all of the swollen red corpuscle. Tt is now much 
pigmented, and is in the stage of what is often called the full-grown parasite. 
Between the fortieth and forty-eighth hours many of the pajasites are seen 
to have undergone the remarkable change known as segmentation, in which 
the pigment becomes collected into a single mass or block, and the proto¬ 
plasm divides into a scries of from fifteen to twenty spores, often showing a 
radial arrangement. Certain full-grown tertian parasites, however, do not 
undergo segmentation. These forms, which arc larger than the sporulating 
bodies, and contain very actively dancing pigment granules, represent the 
sexually differentiated form of the parasite—gametoeytes. 

(h) The Parasite of Quartan Fern- (Plasmodium malaria ;).—The earliest 
form is very like the tertian in appearance, but as it increases in size the 
earlier granules are, coarser and darker and the movement is not nearly so 
marlced. By the second day the parasite is still larger, rounded in shape. 
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sea reefy' at all amoeboid, and tlio pigment js.nmrc often arranged at tin* penjdi- 
erv of the parasite. Tito rim of protoplasm about it is often of a deep \ e I - 
lowish-green eolor or of a dark tirassy lint. On llm third day the segment¬ 
ing bodiesbeeome nlftimlant, the pigment flowing in toward the centre of the 
parasite in radial linqs so as to»give a star-shaped'appenranee. The parasites 
finally break up into from six to twelve segments. Here also, rm in the ease 
,o£ the tertian parasite, some full-groWn bodies* persist, without spornlating, 
representing* the gameloeyles. 

(r) Tluj Parasite of the .Estifo-Antiinnwl Fever (l’lusniodiwni prirrux) is 
considernhly^maller than the other varieties; at. full development it is often 
*less than one half the size of a jvd hlood-eorpuselo. 'Pile pigment is mueh 
scantier, often consisting of jr few minute granules. At first, only the earlier 
stagesVtf devclbpmeftit, small, hyaline bodies, sometimes with one <n : two pig- 
nifAit granules, are to be found in the peripheral circulation; the later stages 
are ordinarily to be seen only ip the bipod of certain internal organs, flip spleen 
and bone marrow particularly. The corpuscles containing the parasites 
become not infrequently shrunken, erenated, and brassy-colored. After the 
process lias existed for about a week, larger, refractive, crescentic, ovoid, and 
round 1 todies, with central clumps of course pigment granules, begin to appear. 
These bodies are characteristic of atstivo-autumnal fever. The crescenttc amt 
ovoid forms arc incapable of spoTuktiou; they arc analogous to the large, 
full-grown, non-spornlating bodies of the tertian and quartan parasites which 
have been mentioned above, and represent sexually differentiated forms— 
gajnetocytes. Within the human host they are incapable of further develop¬ 
ment, but upon the slide, or within the stomach of the normal intermediate 
host, the mosquito, the male elements (niiero-gamrtocvtes) give rise to a mi oi¬ 
lier of long, actively motile flagella (micro-gametes) which break loose, pene¬ 
trating and fecundating the female forms—mgero-gamotes (W. (I. Mae- 
Oallum). The fecundated female form enters int# the stomach wall of the 
intermediate host, the mosquito, where it undergoes a definite cycle of 
existence. 

If. The Parasite within the Body of the Mosquito .—The brilliant re¬ 
searches of Boss, followed by the work of tlrassi, Bastianelli, Bignami, 
Stephens, Christophers, and Daniels, have proved that a certain genus of* 
mosquito—anopheles—is not only the intermediate host of the malarial para¬ 
site, hut also the sole source of infection. In the present state of our knowl¬ 
edge it would appear that all species of the genus anopheles may act as liqgts 
of the parasite. TlTe more common genera of mosquito in temperate cli¬ 
mates are culex and anopheles. The different species of eulex form the great 
majority of our ordinary house mosquitoes, ifrid are apparently incapable of 
, acting as hosts of the malarial parasite. All malarial ^regions, however, 
which have beeft investigated contain anopheles. Although this is appar¬ 
ently a positive rule, anopheles may, however, be present without the exist¬ 
ence of malaria under two circumstances: first, when the climate is too cold 
for thf development of the‘malarial parasite; and secondly, in a region which 
has not yet been infected. So far as is known, the parasite exists only in the 
•mogquito and in man. It is apparently fair to state that regions in which 
.mosquitoes of the genus anopheles are present may beeojne malarious during 
the warm season. 
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A large number of species of ,gnopholos liiive liecn described. In "North 
America, however, only four have been positively recognized: A. punalipmnix 
(Say), A. iiinrulijicnni'! ^Wied), A. minims' (Wind), A. argyrilursut (JJesv.). 
The commonest variety, and that which in all puohalii 1 ity'^'is most concerned in 
the spread of the disease, i‘s .1. mm ulipnniis, whicli is, jilso, the most impor¬ 
tant agent ifi the spread of tjie disease on the Continent. * 

The palpi in tfie Chatnrc’oft lex are extremely short, only to be seen 'Mi 
careful observation at the base of the proboscis, while in‘the.'anopheles they 
are nearly of equal length with the proboscis, so that on superficial observa¬ 
tion the insect would appear to have three proboscides. The wings of the 
common species of culex show no markings beyond the ordinary veins. The 
wings of all the American species of anopheles show dijttiuct mottling. The 
culex, wh’Pn silting upon the wall or ceiling, holds its paster for pair of legs 
turned up above its back, while the body lies nearly parallel to the wall. In 
some instances, when it is full of blood,„and sitting upon the ceiling, the body 
may sag downward considerably. The anopheles, when sitting upon the wall 
or ceiling, holds its posterior pair of legs commonly either against the wall 
or hanging downward, though in some instances they may be lifted above the 
hawk. The body, however, instead of lying parallel to the wall or ceiling, 
protrudes at an angle of 45° or more. Those simple points are sufficient to 
permit the ready distimtion of species by almost any individual. 

The culex lays its eggs in sinks, tanks, cisterns, and, any collection of 
water about or in houses, while anopheles lays its eggs in small, shallow pud¬ 
dles or slowly running streams, especially those in which certain forms.of 
nig* exist. The culex is essentially a city mosquito, the anopheles a 
country insect. , 

Evolution in the Body of the Uosquito.—When a mosquito of the genus 
anopheles bites an individual whose blood contains sex-ripe forms (gameto- 
cytes) of the malarial pe.rasile, flagellation and fecundation of the female 
element occurs within the stomach of the insect. The fecundated element 
then penetrates the wall of the mosquito's stomach and begins a definite cycle 
of development in the muscular coat. Two days after biting therO begin to 
appear small.»round, refractive, granular bodies in the stomach wall of the 
mosquito, which contain pigment granules clearly identical with those pre¬ 
viously contained in the malarial parasite. These develop until at the end 
of seven days they have reached a diameter of from (it) to 70 ft. At this 
period they may he observed to show a delicate radial striation due to the 
presence of great numbers of small sporoblasis. The inbther oocyst (zygote) 
then bursts, setting free into the body cavity of the mosquito an enormous 
number of delicate spindle-shaped sporozoids. These accumulate in the cells 
of the veneno-salivarv glands of the mosquito, and. escaping into the duets, 
are inoculated with subsequent bites of the insect. These little spindle-shaped 
sporozoids develop, after inoculation into the warm-blooded host, into fresh 
young parasites. The sporozoid which has • developed in the oocyst in the 
stomach wall of the mosquito is then the equivalent of the spore resulting 
from the asexual segmentation of the full-grown parasite in the circulation. 
Either one, on entering a red blood-corpuscle, may give rise to the asexual 
or sexual cycle. As a rule the first several generations of parasites in the 
human body pursue the dsexual cycle, the sexual forms developing la(er. 
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Thwc* sexual forms, sterile while in the human host, serve as Ihc means of 
preserving the life of the parasite and spreading infection when the individual 
^s subjected to bites of anopheles*. 

Mr. Howard, ortho Entomological Department at Washington, has issued 
a very useful pampldet on the* varieties am] the methods of identification of 
'the mosquito. In Africa the distribution of the forms has been studied bv 
!*tephens\ Christophers, and Daniels* To those interested in the subject, 
ChristophtTs’ 'careTul study of yie Anatomy and Histology of the Adult 
Female Mosquito (Iteport of Malaria Committee, Royal Society. No. IV) 

,will prove of great help. The Royal Society Reports (Malaria Committee) 
and the Studies of the Liverpool School may be consulted for technical details 
and for valuable-information relating to tropical malaria. 

Mferbid Anatoity.— The changes result, from the disintegration of the 
roll blood-corpuscles, accumulation of the pigment, thereby formed,, and 
possibly the influence of ty.’iie materials produced by the parasite. Cases 
of simple malarial infection, the ague, are rarely fatal, and our knowledge 
of the morbid anatomy of the disgise is’ drawn from the pernicious malaria 
or the chronic cachexia. Rupture of the enlarged spleen may occur spon¬ 
taneously, but .more commonly from trauma. A case of the kind •Wi^s 
admitted under my colleague, llalsted, in .lane, IXN'.i, and Dock has reported 
two eases. 1 have known fatal luciuorrhage to follow the exploratory punc¬ 
ture of an enlarged malarial spleen. 

(1) PniiNicious Malauia.-—T he blood is hvdraunic and the serum may 

own lie tinged With hamioglobin. The red blood-corpuscles present, •tlio 
endoglobular forms of the parasite and are in all stages id' destruction. 
The spleen is enlarged, often only moderately; thus, of two fatal eases 
in my wards the spleens measured 13 X 8 cm. and 1 I X 8 cm. respec¬ 
tively. In a fresh infection, the spleen is usually very soft, and the .pulp 

lake-colored and turbltl. The liver is swollen and turbid. 

In some acute pernicious cases with choleraic symptoms, trtie capillaries 
of lire gaslro-intostinal mucosa may be packed with parasites. 

(2) HLvlawal Cachexia.—I n fatal cases of chronic paludism death 
occurs usually from amemia or the luemorrhage associated with it. 

The anaemia is profound, particularly if the patient has died of fever. 
The splcenja-greatly enlarged, and may weigh from Severn to ten pounds. 

The liver may be greatly enlarged, and presents to (lit; naked eye a 

grayish-brown, or slate color, due to the large amount of pigment, linthe 

portal eanals.and beneath the capsule the connective tissue is impregnated 
with melanin. The pigment is seen in the Kupfler’s cells and the perivascu¬ 
lar tissue. • 

The kidneys may he enlarged and present a grayish-red color, m- areas of 
pigmentation may bo seen. The peritonaeum is usually of a deep slate color. 
The mucous membrane of the stomach and intestines may have the same hue, 
due to the pigment in and about the blood-vessels. In some eases this is con¬ 
fined .to the lymph nodules of Foyer’s patches, causing the shaven-beard 
appearance. 

. (3) The Accidental and Late Lesions of Mai. vim vr, Fnvmi. —(</) The 
Liver- —Paludal hepatitis plays a very important nilr. in the histojy of 
malaria, as described by French writers. Only those eases in which the his- 
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tory of chronic maiaria is delinito; and in which the melanosis of both liver 
and spleen coexist, should be regarded as of paludal origin. 

( b) Pneumonia is believed by many authors to be common in malaria, 
and even to depend directly upon the malarial poison,' occurring' either in 
the acute or in the chronic forms r>f the disease! I have no personal knowledge 
of such a special pqeumonia. 

(c) Nephritis. —Moderate albuminuria is a frequent occurrence, having 

occurred in 4(1.4 per cent of the cases in n,iy wards. Acute nephritis is rela- " 
tively frequent in mstivo-autumnal infections, having occurred "in over 4.5 
per cent of my cases. Chronic nephritis occasionally follows lotig-eontinued, 
or frequently repealed infections. < 

Clinical Forms of Malarial Fever.—(1) Thr KEOOLAiijsY Intermittent 
Fevers. — '(a) Tertian fever; (h) quartan fever. ThcsS forms are charac¬ 
terised by.recurring paroxysms of what are known as ague, in which, as a 
rule, cfiill, fever, and sweat follow eseh othop in orderly sequence. The 
stage of incubation is not definitely known; it probably varies much accord¬ 
ing to the amount of the infection# material absorbed. l'J.xperimer)tally the 
period of incubation varies from thirty-six hours to fifteen days, being a trifle 
jorl^cr in quartan Ilian in tertian infections. Attacks have been reported 
within a very short lime after the apparent exposure. On the oilier hand, 
the ague may be. as is said, “ in the system,” and the patient may have a 
paroxysm months after he has removed from a malarial region, though of 
course this can not be the case unless he has had the disease when living there. 

«Description of the Paronjum. —The patient generally knows he is going 
to have a chill a lew hours before its admit by unpleasant feelings and uneasy 
sensations, sometimes by headache,. The paroxysm is divided into three stages 
—cold, hot, and sweating. 

Uoid Staije .—The onset is indicated by a feeling of lassitude and a desire 
to yawn and stretch, by hf-adaehe, uneasy sensations in “the epigastrium, some¬ 
times by nausea and vomiting, liven before the chill begins I lie thermometer 
indicates some rise in temperature. Gradually the patient begins to shiver, 
the face looks cold, and in the fully developed rigor the whole liody. shakes, the 
t teeth chatter,*and the movements may often bo violent enough to shake the 
bed. Not only does the patient look cold and blue, but a surface..ther¬ 
mometer will, .indicate a reduction.of. the skin temperature. On the other 
hand, the axillary or rectal temperature may, during the chill, be greatly 
increased, and, as shown in the chart, (lie fever may rise meanwhile even to 
105° or 10(1°. Of symptoms associated with the chill, nausea, and vomiting 

are common. There may be intense headache. The pulse is quick, small, 

and hard. The urine is increased in quantity. ThcudulLlfcts-ijor-a variable 
time, from ten or .twelve minutes lo an hour, or even longer. 

The hot stupe is ushered in by transient flushes of heat; gradually the 
coldness of the surface disappears and the skin becomes intensely hot. The 
contrast in the patient's appearance is striking: the face is flushed, the 
hands are congested, the skin is reddened, the pulse is full and bounding, the 
heart's action is forcible, and the patient may complain of a throbbing head¬ 
ache. There may be active delirium. One of my patients in this stage 

jumped through a .ward window and sustained fatal injuries. The rectal 
temperature inn f not increase much during this stage; in fact, by the termi- 
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nation* of the chill the fever limy have readied its maximum. The duration 
of ific Ifbt stage varies from half an hour to three, or four hours. The patient 
is inteifscly thirsty and drinks eagerly of cold water.* 

Sweat big Stag<\— Heads iff perspiration appear upon the face and grad¬ 
ually the entire body* is bathed* in a copious.sweaf. The uncomfortable fool¬ 
ing associated with the fever disappears, the headache is relieve®, and within 
UTl hour’or. two the paroxysm is over and the* patieflt usually sinks into a 
re freshing* sleep. The sweating paries much. It may be drenching in char¬ 
acter or it may he slight. 

. Chart h#is from a ease of double tertian infection with resulting quotidian 
paroxysms. Charts 16 and le give temperature curves in icstivo-au turn mil 
forint Chart I fallows a quartan ague. 

Tire total duration of the paroxysm averages from ten to twelve'liours, hut 
may bn shorter. Variations in the paroxysm are common. Thus .the patient 
may, instead of a chill, cxpejiencc only a slight feeling of coldness. The most 
common variation is the occurrence of a hoi stage alone, or with very slight 
sweating,. During the paroxysm flig spleen is enlarged and the edge can usu¬ 
ally be felt below the costal margin. In the interval or intermission of the 
paroxysm the patient feels very well, and, unless the disease is umisimll^ 
severe, he is able to be up). Bronchitis is a coalition symptom. Herpes, usu¬ 
ally lalna], is almost as frequent in ague as in pneumonia. 

Types of tltc Reyitlarh/ Intermittent Ferns. —As has heeir stated in the 
description of the parasites, two distinct types of the regularly intermit- 
twit fevers have been separated. These are (a) tertian fever and J(6) 
quartan fever. 

(а) Tertian Fever.—This type of fevoj 4 deptonds upon the presence in the 
blood of the tertian parasite, an organism which, as stated above, is usually 
present in sharply defined groupis, whose cycle of development lasts approx¬ 
imately forty-eight hours, segmentation occurring every third day. In 
infections with one group of the tertian parasite the paroxysms occur syn¬ 
chronously with segmentation at remarkably regular intervals of about forty- 
eight hours, every third day—lienee the name tertian. Very commonly, 
however, there mav he two groupis of piarasites which reach maturity on alter¬ 
nate days, resulting thus in daily ( quotidian ) paroxysms— double, tertian 
infection. Quotidian fever, depending upon double tertian .infection, is the 
most frequent type in the acute intermittent fevers in this latitude. 

(б) Quartan Fever.—This type of fever depends upon infection will%lhe 
quartan partite, an organism which occurs in well-defined groups, whose 
cycle of existence lasts about seventy-two hours. Tn infection with one group 
of parasite^ thc*paroxysni occurs every fourfli day; lienee the term quartan. 

. At times, however, two groups of the parasites may be pjesent; under these 
circumstances paroxysms occur on two successive days, with a day of inter¬ 
mission following. In infection with three groups of parasites there are 
daily paroxysms. 

Thus a quotidian intermittent fever may he due to infeeiion with either 
the tertian or quartan parasites. . 

. Course of the Disease. —After a few paroxysms, or after the disease has 
. persisted for ten days or two weeks, the patient niav.get well without any 
special medication. I have repeatedly known ’the chills to stop spontane- 
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nusly. Ilehipscs are common. TJie infection may persist for years, anil an 
attack may follow an accident, an acute fever, or a surgical operation. A ir-t 
ing stage of the parasite,has been suggested 'in explanation of these long intei 
\als. Persistence of the fever leads to amend;', andi.heKmilogciioui' jaundice 
owing to the; destruction of the blood-disks. < Ultimately the condition nun 
become chronic—malarial cachexia. 

(2) Thru m oitir IUMioiiLAir,,H umittent, on floxrTi.vrui) Fevkks.— .listin', 
autumnal Fever .—-This type of fever occurs in temperate Hi nudes, chielh 
in the later summer ami autumn; hence tlfe term given to it by JWarehiafava 
ami Uelli, leslivo-autvwnal fever. The severer forms of it prevail in the 
Southern States and in tropical countries. 

This type of fever is associated with the presence in (he blood of the 
restivo-aufcunnal parasite, an organism the length of wh«si? cycle of develop¬ 
ment, ordinarily about forty-eight hours, is probably subject to considerable 
variStions, while the existence of multiple groups of the parasite, or the 
absence of arrangement into definite groups, is' hot infrequent. 

Die symptoms are therefore, as might be expected, often irregular, in 
some instances there may be regular intermittent fever occurring lit uncer- 
taip intervals of from twenty-four to forty-eight hours, or even more. In 
the cases with longer remissions the paroxysms are longer. Some of the 
quotidian intermittent eases may closely resemble the quotidian fever depend¬ 
ing upon double tertian or triple quartan infection. Commonly, however, 
the paroxysms show material differences; their length averages over twenty 
hours, instead of from ten or twelve; the onset occurs often without chills 
an& even without chilly sensations. The rise in temperature is frequently 
gradual and slow, instead of sudden, while the fall may occur by lysis instead 
of by crisis. There may lie a marked tendency toward anticipation in the 
paroxysms, while frequently, from the anticipation of one paroxysm or the 
retardation of another, iqore or less continuous fevee may result. Some¬ 
times there is continuous fever without sharp paroxysms. In these cases of 
continuous and remittent fever the patient, st*on fairly early in the disease, 
has a flushed face and looks ill. The tongue is furred, the pulse is full 
and bounding, ( but rarely dicrotic. / The temperature may range from 102° 
«to 103°, or is in some instances higher. The general appearance of the 
patient is strongly suggestive of typhoid fever—a suggestion still further 
borne out by the existence of grille splenic enlargement of moderate grade. 
As in intermittent fever. an,ii.ii.tjal. bronchitis may be present. The course 
of these cases is variable, the I ever may be continuous, with remissions 
more or less marked; definite paroxysms with or without chills may occur, 
in which the temperature rises to 105° or 10(5°. intestinal symptoms are 
usually absent. ; Ajdight luematogenous jaundice may arise earl/. Delirium 
of a mild type May occur. The cases vary very greatly fn severity. In 
some the fever subsides at the end of the week, and the practitioner is in 
doubt whether he has had to do with a mild typhoid or a simple febrieula. 
In other instances the fever persists for from tern days to two weeks- there 
are marked remissions, perhaps chills, with a furred tongue and low’ delir¬ 
ium. Jaundice is not infrequent. These are the eases to which the terms 
bilious remittent and typho-malarial fevers are applied. In other instances 
the symptoms become grave, and assume the character of the pernicious type.' 
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u ft i.'this form of malarial fever that so mud. con fusion still exists. The 
similarity of the cases to typhoid fever is most striking, more particularly the 
appearance of the facies; the patient looks very ill.. The cases occur, oo, 
the autumn, at tfcwvcry tinye when typhoid lever occurs. 1 lie lever > ados, 

,S a rule, promptly to quinine,though here and there cases are met with 
rarclv indeed in my experience—which are refractory. If is just *n this group 
tint, the observations of Laveran will hr found of the greatest value. ,.e\eia 
'of the cha/fe in TJiayer and llewetsons report show how closely, in some 

instances, the disease may simulate* typhoid fever. ■ 

The diagnosis of malarial remittent fever may he definitely mn.lei by 
the examination of the blood. The small, actively mot, o, hyaline onus 
of the mstivo-antiiniiial parasite are to he lound. while, it the case has lasted 
merXweck. the Ringer crescentic an’d ovoid bodies arc oiten seen. • In many 
Vases here we are at first unable to distinguish between typhoid ami contin¬ 
ued malarial fever without a blood examination. A more widespread me of 
this means of diagnosis willVnable us to bring some order out ol he confu¬ 
sion which exists in the classification of th.' fevers oi the Southern States. At 
present flic following febrile affectid,is are recognized by various physicians as 
occurring in the subtropical regions of America: (a) iyphoid < \ci, ( >) 
tvpho-malarial fever-a typhoid modified by malarial intectmn or be result 
of a combined infection: (r) the malarial remittent lever; and BO 
thermic fever (Buiteras). In these various forms, all «1 w Inc nay be 
characterized by a continued pyrexia with remissions or with chills and ' 

(for we must remember that chills and sweats ,n typhoid lever an by i 
means rare), the blood examination will enable us to discover thus, wlfl.h 
depend upon the .malarial poison. In many ol these eases ol con fume, r 
remittent fever careful inquiry will slmw'tbat at the beginning tb, , at nt 
bad several intermittent paroxysms. In Balt .more not many o 1 be uo- 
tracted and severe eas*s have occurred, and 1 am maimed to think that fuluic 
observations will show that, a],art from the thermic fever, there are on y two 
forms of these continued fevers in the Sontb-thc one due o be / and 
the other* to the malarial infection. The typhoid fever ot 1 li.hi. a <« d 
Baltimore presents no essential dilferenee Iron, the disease as it occurs n 
Montreal a city practically free from malaria. Dock has shown conclusively* 
ftif eat diagnosed in Texas as continued malarial fever were really true 
typhoid The Widal reaction is now an important, aid m diagnosis. 

Pernicious Malarial Fever .-This is fortunately rare m trj* d 
mates, and the number of eases which now occur, for example, in 1 hil.idtlfmui 
and Baltimore, is very much less than it was thirty or forty years ago. I«W 
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and Baltimore, is very mueu ^ - - . f „, ^ y; 

nicious fever is .always associated with the lestivo-autunmal parasite. 1'- * y 

following ai*e the most, important types: . . , {/.* ^ r i~ 

(a) The comatose form, in which a patient is struck- down with * V ^ 

toms of the most intense cerebral disturbance, either acute deliny % <- ' 

. .. — ■ i _ A I nine AC H111V r- << O 


toms ot t.ne most iih™k ---‘V , .„ , . A A 

more frequently, a rapidly developing coma. A eh,11 may o. < ,Y £ ^.'o C % * 
cede the attack. The feV«r is usually high, and the skm hot and ^ ^ ^ ^ , 

unconsciousness may persist for from twelve to twenty-lour ho- ^ 
patient may sink and die. After regaining consciousness a > ry ^ r - 
may come on and prove fatal. Tn these instances- as has lit ^ 

’special localization of the infection is in the brain, Alien ^ 4 > A. % ^ A 
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of parasites with marked secondly changes in the surrounding tissues have 
been found. 

(b) Algid Form.—Ip this, the attack sets in usually with gastric symp¬ 
toms; there arc vomiting, intense prostration, and licblcness out of all 
proportion to the local disturbance. The patient complains of feeling cold, 
although there ruay be no actual chill. The temperature may be normah 
or even subnormal; consciousness may be retained. The pulse is feeble and- 
small, and the respirations arc increased. There may be most severe diar¬ 
rhoea, the attack assuming a choleriform nature. The urine is often dimin¬ 
ished, or even suppressed. This condition may persist with slight exacerba¬ 
tions of fever for several days and the patient may die in a condition of 
profound asthenia. This is essentially the same as described as the asllienic 
or adynamic form of the disease. In the cases with vomiting and diarrhoea, 
Marchiafava has shown that the gastro-intestinal mucosa is often the seat of 
a special invasion by the parasites, actual throipbosis of the small vessels with 
superficial ulceration and necrosis occurring. Similar lesions were found by 
Barker in the gastro-intestinal tract of a case from my wards. 

( c) Hemorrhagic Forms—Black-water Fever—Hamioglobinuric Fever— 
Malarial Harnioglobinuria.—In temperate regions these forms are rare; in 
•the tropics they are common. In the Southern States there are many dis¬ 
tricts in which there is endemic harnioglobinuria, believed to bo of malarial 
origin, while in parts of Africa there is the much-disputed malady known as 
lilacft-vr-i- There seems to be no essential difference between the 
malarial hemoglobinuria of the Southern State's and the African black-water 
fever. As described by Stephens and Christophers (Report of Malaria Com¬ 
mittee, Fifth Series), for two or three days the patient lias a rise of tem¬ 
perature, and if the blood is examined before the black-water the parasites are 
nlmosf invariably present. If examined after the administration of quinine 
parasites arc absent from the blood. Those authors >bolieve that there is a 
causal connection between the quinine and (he black-water. It is impossible 

> say why quinine at one time can produce black-water, and at another,' even 
hours or clays later, it can not. Stephens’ study (Thompson-Yatcs and 
Calioralory Reports, 1903) gives the distribution of black-water 
’outliern States, in Central America, in Italy, and in Africa, 
■malysis of 95 cases. Malarial parasites were present in 
" before the onset, and on the day of the appearance 
cent. There is no question as to the malarial 
- there is a special mtflarial parasite is not 
'how that the malarial luemoglobinuria 
'"haycr). In moot instances where 
roxysms have occurred in indi- 
repeated attacks of malaria and 
c condition. Only 8 cases occurred 
907. Brem, Herrick,' and the other 
icd the relationship to the malarial 
jf some special character of the organ- 
.e is an important factor; on the other 
.njeetions of quinine are almost a specific, 
. first 48 hours. 
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. Malarial Cachexia .—The general symptoms are those ot secondary amentia 
—breathlessness on exertion, (edema of tl* ankles, haemorrhages, particularly 
into ttfc retina. Occasionally the bleeding is severe, and I have twice known 
i/utal laematemesi^to occur in association with the enlarged spleen. The fever 
is variable The tianperatnrt) may he low for days, not going above 99.5’. 
In other instances there mny’bo irregular,fever" and the temperature rises 
•gradually to 102.5° or 103°. * 

• With* careful treatment the outloolc is good, and *a majority of eases re¬ 
cover. Tfle spleen*is gradually reduced in size, but it nitty take several mouths, 
or, indeed? in some instances several years, before the ague-cake entirely 
, disappears. • . . 

Hauer Complications.— Paraplegia may be due to ajperipheral neuritis 
or t^adinnges in t^ic cord, andljiemipjegia may occur in the pernicious comatose 
■ formror occasionally at the very height of a paroxysm. '-Acute’ataxia litis 
been described, and there are remarkable eases with the symplom^of dissem¬ 
inated sclerosis (Spiller).'/^Multiple*gangrene may occur, as in an*instance 
reported by me, in which a patient with a'stivo-mi turn mil infection presented 
many atjetts on the skin. Orchids ,has been described by Charvot in Algiers 
and Fedeli in Home. 

Prophylaxis, —In the discovery of Lave ran there lay the promise of b?mo % - 
fits more potent than any gift science had ever offered to mankind— \i/.„ tin 1 
possibility of the extermination of malaria. By the persistent missionary 
efforts of Boss this promise has reached the stage of practical fulfilment, and 
one of the greatest scourges of the race is now at our command. The story 
ofrthc Canal Zone, Panama, under Colonel (lorgtts is a triumph of the appli¬ 
cation of scientific methods. Between 1881 and 1901 among the employees 
of the French Ctmal Company (a maximum in 1887 of 17,885, of whom 
15,72(1 were negroes) the monthly mortality ranged from (10 to 80, and on 
seven occasions was above 100, once reaching the enormous figure of* 170.97 
per 1,000. With the*measures given below the nfortality has fallen to that 
of temperate regions. For 1907 the death rate among w I site employees 
(10,709)^ was 1(5.71 per 1,000, among the negroes (28,031) 33.28 per 1,000. 
In May, 1908, the mortality among 41,810 employees had fallen to the remark¬ 
ably low figure of 10.4-1 per 1,000! • 

The measures of prophylaxis are in the main three: (1) The rigid protec¬ 
tion of houses against mosquitoes by screens and the use of mosquito nets. The 
reports of the Italian Society for the Study of Malaria upon their efforts to 
protect the workers f on the railways, ns well as the work of Boss at Ismuiliu, 
show how extraordinary are the results of these simple measures. The protec¬ 
tion of the sleeper at night is one of the most essential measures. (2) An 
earnest warfare Against the mosquito on the pnrt of sanitary authorities. In- 
itruction shouh^lte furnished to the people upon the lmbits.and life history of 
the insect, and of its relation to the disease. Pools, ponds, and marshy districts 
should be drained, and in the malaria season petroleum should he used freely, 
as it prevents the development of the larvte. Every case of malaria should be 
regarded as a centre of infection, and in a systematic warfare against the 
disease should be reported to the health authorities. *In the tropics, segre¬ 
gation of Europeans may do much to lessen the chances of infection. (3) 
Lastly, every case should receive thorough ancj prolonged treatment, with 



24 


DISEASES DUE TO ANIMAL PARASITES. 


quiifine. There js far too much carelessness on this point In tlie ( profes¬ 
sion. Malarial infection is a difficult one to eradicate. Quinine is tlfc- only 
known drug which is an effective parasiticide. Patients should be' told to 
resume the treatment in the spring and autumn for several years after the 
primary infection. In very malarial districts,* as many 2 persons karbor the 
parasites, who do not show'any (or at the most very few) signs, a systematic 
treatment with quinine should be instituted, particularly of the young children: 

Diagnosis. —The cifdemic'irfdex of a country may be determined by the 
“parasite rate” or by the “spleen rate.” ( It is best sought form children 
in whom, as is well known, the infection may occur without much disturb¬ 
ance of the health. To determine the index by examining the Wood for the, 
parasites is a laborious and almost impossible task; on the other Jiand, as 
the work of Ross in Greece and Mauritius has shown, the inejex may be readily 
gauged by‘an examination of the spleen. Thus, in the lSst-named islSnd, of. 
31,0J2 children, 34.1 per cent had enlarged spleen. 

The'individual forms of malarial infection.^re readily recognized, but it 
requires a long and careful training to become an expert in blood examination. 
Great progress has been made in the past twenty years, and a diagnosis of 
malaria is no longer a refuge for our ignorance. Oue lesson it is.hard for 
the* practitioner to learn—namely, that an intermittent fev.er which resists 
quinine is not malarial. 

The malarial poison is supposed to influence many affections in a remark¬ 
able way, giving to them a paroxysmal character. A whole series of minor 
ailments and some more severe ones, such as neuralgia, are attributed to 
certain occult effects of paludism. The more closely such cases are investi¬ 
gated the less definite appears the connection with malaria. 

Treatment. —As a rule, anopheles are more likely to bite after sun¬ 
down, so that in regions in which the disease prevails extensively mosquito 
netting should be used. Persons going to a malarial region should take about 
10 grains of quinine daily, though Sezary found that 2 grains three times a 
day was a sufficient protection against the disease. During the paroxysm the 
patient should, in the cold stage, be wrapped in blankets and given hot drinks. 
The reactionary fever is rarely dangerous even if it reaches a high grade. The 
body may, however, be sponged. Tn quinine we possess a specific remedy 
against malarial infection. Experiment has shown that the parasites are most 
easily destroyed'by quinine at the stage when they are free in the circulation 
—that is, during nnd just after segmentation. While in most instances the 
paiasites of the regularly intermittent fevers may be destroyed, even in the 
intra-eorpuseuiur stage, in a'stivo-autumnal fever this is’much .more difficult. 
It should, then, be our object, if we wish to most effectually eradicate the 
infection, to have as much quinine in circulation at the timd'of tjie paroxysm 
and shortly before as is possible, foT this is the period at which.segmentation 
occurs. In the regularly intermittent fevers from 10 to 30 grains in divided 
doses throughout the day will in many instances prevent any fresh paroxysms. 
If the patient comes under observation shortly before an expected paroxysm, 
the administration of a good dose of quinine just before its onset may be 
advisable to obtain a maximum effect upon that group of parasites. The 
quinine will not prevent the paroxysm, but will destroy the greater part of 
the group of organisms and,prevent its further recurrence. It is safer to give, 
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at leaSt* 20 to 30 grains daily for the first three days, and then to continue 
the remedy in smaller doses for the next two or three weeks. In oestivo- 
jutumsal fever larger doses maj be necessary, though in relatively few in¬ 
stances is«t necessafy to givo more than 30 to 40 grains in the twenty-four 
hours. • * . 

» The quinine should be ordered in solution or in capsuled. The pills 
and compressed tablets are more uncertain, a^tfley m;fy not be dissolved. 

A question* of interest is the ^efficient dose of quinine necessary to cure 
the disease.. I hive a number of charts showing that grain doses three times 
a day will i* many eases prevent the.parox-ysm, but not always with the cer¬ 
tainty of the larger doses. Tn eases of iestivo-autumnnl fever with pernicious 
symptoms it is necessary to<get tlic system under the influence of quinine as 
.rapidly as possible. * In these instances the drug should be administered hypo- 
defmieally as the dihydroehlorate in 15 to 20 grain doses, every two or three 
hours. The muriate of quinine and, urea is also a good form in \fhieh to 
administer’the drug hypodermically; 10, 15, or 20 grain doses may be neces¬ 
sary. In the most severe instances some observers advise the intravenous 
administration of quinine, for which the very soluble bimurinle is well 
adapted. Fifteen grains with a grain of sodium chloride may be injected* in 
about 2 drachms of distilled water. For extreme restlessness in these eases 
opium is indicated, and cardiac stimulants, such as alcohol and strychnine, 
arc necessary. If in the comatose form the internal temperature is raised, 
the patient should be put in a bath and doused with cold water. For malarial 
anjpmia, iron and arsenic are indicated. > 

An interesting question is much discussed, whether quinine does not cause 
or at any rate aggravate the hannoglobinurijj. We have not yet seen a case in 
which this condition has occurred as a result of the use of the drug, and Bas- 
tianelli states that it is not seen in the Homan malarial fevers. He recom¬ 
mends that in any iStse of lucmoglobinuria if the blood shows parasites 
quinine should be administered freely. In the post-malarial farms quinine 
aggravates the attack. In an active malarial infection the patient runs less 
risk with "the quinine. 


B. DISEASES DUE TO PARASITIC INFUSORLA. 

• 

Several flagellate?* are parasitic in man. The Trichomonas vayindis, 
which measures 15 p to 25 in length, and has four flagella, which arc as 
long as or longer 4han the body, is by no mean4 uncommon in the acid vaginal 
mucus. ’ , 

The Triclionfonas or Cercotnonas hominis lives in the intestines, and is 
met with in the stools under all sorts of conditions. Freund from Dock's 
clinic has reported a series of cases which show that the parasite may cause 
acute and chronic diarrhoea’ with severe abdominal pain, and anatomically an 
acute enteritis. In one of Dock’s cases the parasites were associated with a 
•Iseinorrhagie cystitis without bacteria. 

< *riie J.amhlia intcstinalis is another intestinal inonyd, larger tlmn # the 
common trichomonas. Flagellates have also been found in the expectoration 
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in cases of gangrene of the lung and of bronchiectasis, and in the fcxudal 
of pleurisy. <■ 

The Balantidium coli, oval in form, 70‘/t to 100 p long and 50 p> to 70^ 
broad, may be pathogenic. It is common in* pigs, aiflf’has been known t< 
produce an epidemic dysentery in apes (Haniow Brooks). The pathologies 
signifieance'sof this parasite lias been much discussed of late, particularly In 
Strong and Musgfavc; Klimtnko and‘Arkanazy. It has not only been found 
in the stools and on the mucous membrane of the intestine, but‘the parasite;- 
have occurred in the mucosa itself and in the submucosa.* Apparently they 
do not extend beyond the wall of the bojvel. 


C. DISEASES DUE TO ETJTKES-DTSTO\g[^-RTS: 

• 

The following are important clinical forms? 

1. Pulmonary Distomiasis; Parasitic Hemoptysis.—Paragonimus (Dis¬ 
toma) Westermanii, the Asiatic lung or bronchial fluke, is from 8 to 1C mm. 
in, length by 4 to 8 mm. broad, and of a pinkish or reddish-brown color. 

It is found extensively in China and Japan and Formo'sa, and cases are 
occasionally imported into Europe and America. Stiles states that an im¬ 
ported ease lias been found in Portland, Oregon. It has been found in the 
United States in the eat, in the dog, and in the hog. One instance of pulmo¬ 
nary, distomiasis has been reported caused by the giant liver fluke. 

Clinically Hie disease, as described by Manson and Ringer, is characterized 
by a chronic cough, with rusty-brown sputum, and occasional attacks of 
hannoptysis, usually trifling, but sometimes very severe. The ova, which are 
abumjant in the sputum, are oval, smooth, and measure from 80 p to 100 p in 
length by 40 p to 00 p ip breadth. The parasites may affect other organs— 
the liver anjl the brain. 

2. Hepatic Distomiasis.— Five species of liver flukes of the family 
Fasciolidie are known to occur in man. More specifically these are: (1) The 
common liveij. fluke— Fasciola lieputica —which is a very common parasite in 
the ruminants; (2) The lancet fluke— dicrocodium (Disloma) lanceatum; 
(3) Opisthorchis ( Disloma) fcdincus , which is found in Prussia and Siberia, 
and by Ward in cats in Nebraska; (t) Opislhorcjiis noverca — IHstomum con- 
junctum —the Indian liver fluke described in man by McConnell; (5) Opis¬ 
thorchis ( Distoma) sinensis, which is by far the most important of the liver 
flukes and occurs extensively in Japan, China, and India. It fs 10 to 20 mm. 
long by 2 to 5 mm. broad. The eggs are oval, 27 p to 30 by 15 p to 17 p, 
dark brown, with sharply defined operculum. A number of'imported cases 
have been found‘in Canada and the United States. White found 18 cases in' 
San Francisco. 

The symptoms of hepatic distomiasis arc best described in connection with 
this latter form. The following account is abstracted from Wallace Taylor, 
young children are the chief sufferers. Many members of a family are usu- 
illy affected. In some villages a large proportion of the inhabitants are 
ittaeked. Among important symptoms are an irregular, intermittent diar- 
•het'a; at first therd may or may not be blood. The liver gradually enlarged. 
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Iiere ?fay ho,pain and an intermittent jaundice. There is’not much fever, 
ifter lasting for two or three years dropsy comes on. anasarca and ascites, 
'he patient is greatly reduced by the diarrhiea and becomes very amende. 
)Ven then transicnfcs^covery may take place, but ns a rule there is a refer¬ 
ence, and the patient dies after many years of illness. The ova of the para- 
ite are readily found in the stools. • , 

’ 3. Intestinal Distomiasis. —In India the Euscioloptis { D'istoma ) liiiskii 
ins been found jn a.number of cases in (he small intestines. The Mtsmjani- 
nus heteropliyes has been found in'Kgypt and Japan. 

The Asiatic Amph is tome—(laslrodisnis (A mpliistnina) horn inis —a not 
mcommon parasite in India—is easily ‘recognized bv its large posterior sucker. 

4. Hseinic Distomiasis ; Bilharziosis.—One of (lie most important of para- 
dtie^iijpaseej c^us#d»by the filood lluke. Schislosomum liwmalobiuw or liil- 
|/i ania- Endemic lueniaturia lias been known for many years, 

jparticulajlfiBKEfopt, where in lS.II Hilliavz discovered tin' parasite.of’tho 
disease; Ii*ljPtjpsin South’and N'ftrth Africa, particularly the hitter, in 
Arabia, PerwaUatid the west coast of India. Imported cases are not very 
uncommon in Europe, and an occasional instance is met with in the United 
States. In "Lower Egypt it is met with in one third of all the autopsies. 
An Asiatic blood* fluke, Scliislosomnm japoninnn, has recently been discov- < 
’ered which differs in small details from the African variety. 

The parasite is singular among flukes as having the sexes separate, and 
the male usually carries the female in a gynaicophorous canal. The mode of 
entrance into the body is unknown, whether by the mouth, the urethra, or 
through the skin. The eggs arc very characteristic, oval in shape, 0.1 (J mm. lly 
0.06 mm., and one end has a terminal spine. The eggs hatch in water, hut the 
further development of the frec-swimming*embryos has not been followed. 
Taken into the body, possibly with water or on cresses, it reaches the portal 
veins, in which the worms are most commonly found, usually young speci¬ 
mens and uncoupled. *The males bearing the females creep to various parts, 
particularly the bladder and rectum. The eggs are laid in the’tissues, but 
wander, lifce other sharp foreign bodies, and escape with the urine and fieccs. 
A majority of them remain in the tissues and cause irritation, fibroid changes, 
and papillomata in the bladder and rectum. Collecting in tile bladder as 
foreign bodies they form the nuclei of calculi. 

Symptoms. —As is so often the case with animal parasites, they may 
cause no inconvenience. Irritability of the bladder, dull pain in the pori- 
namm, and hammluriy are the most frequent symptoms. A chronic cystitis 
follows when the walls of the bladder arc much thickened by flic irritation 
caused by the ova. The anaemia caused by the.hannorrliage is slight in com¬ 
parison withjthat J>f ankylostomiasis. When the rectum is involved there are 
•straining and tengsmus, with the passage of mucus and blood; in severe cases 
large papillomata and a chronic ulcerative proctitis. There may lie a chronic 
vaginitis. 

Of the complications, calculi in kidney and bladder are the most, impor¬ 
tant. Milton, Madden, and others of the Cairo School of Medicine have stud¬ 
ied carefully the surgical aspects of the disease. Periftrcthral abscess and 
perineal fistulse are very common in the chronic cases. 

.• Pew symptoms are caused by the presence of the parasites in the portal 
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veins, but there may be an advanced cirrhosis of a (llissoninn type d'ue to an 
enormous thiekening of the periportal tissues (Symmcrs). Tliiji author 
bus also reported an instance of the liilharzia in the pulmonary blood jn a ease 
of Bilharzial colitis, and the worms were found living®in ’the,pulmonar\ 
circulation. ■ t 

The diagnosis is readily made by landing the characteristic ova in thy 
bloody urine or in'the*blood ami mucus from the rectum. The Bilhnrzia may 
be present in the body for years without producing serious damage, and in 
slight infections the symptoms may disappear (Sandwitls), particularly in 
children. _ 

Schistosoma Japonicum vel Cattoi. —In China and Japan and in the Phil¬ 
ippines there is a disease characterized by cirrhosis of the liver, splenomegaly, 
ascites, dysentery, progressive anaemia, 'and sometimes by®localized ajfuepsy. 
It jeeurs extensively in one district of Japan, and is known as the “ Kata- 
yama’* disease. Woolley has met with it in the Philippines, and Catto in 
China. The parasite lives in the vessels of the Alimentary canal; the ova are 
smaller than those of S. liwmalobium, and have not the characteristic spinous 
ends. 

. Treatment. —We know of nothing which can kill the parasites in the 
* blood. Extract of male fern is recommended for the hamiaturia. The 
chronic cystitis and proctitis demand the usual measures for these disorders. 


D. DISEASES CAUSED BY CESTODES. 

( Ttrniaxis; lli/dalid Disease.) 

Man harbors the adult parasites in the small intestine, the larval forms 
in the muscles and solid organs. 

I. ‘INTESTINAL CESTODES; TAPE-WORMS. 

Tenia solium, or pork tape-worm. This is not a common form in 
North America. It is much more frequent in parts of Europe and Asia. 
When mature it is from 6 to 12 feet in length. The head is small, found, 
not so large as the head of a pin, and provided with four sucking disks and 
a double row of hooklets; hence it is called, in contradistinction to the 
ojher form in man, the armed tape-worm. To the head succeeds a narrow, 
thread-like neck, then the segments, or proglottides, as "they are called. The 
segments possess both male and female generative organs, arid at about the 
four-liundred-and-fiftieth they become mature and contain ripe ova. The 
worm attains its full growth in from three to three and a half'months, after 
which time the segments arc continuously shed and appear in the stools. The' 
segments are about 1 cm. in length and from 7 to 8 mm. in breadth. Pressed 
between glass plates the uterus is seen as a median stem with about eight 
to fourteen lateral branches. There are many thousands of ova in each ripe 
segment, and each pvum consists of a firm shell, inside of which is a little 
embryo, provided with six hooklets. The segments are continuously passed, 
and if the ova are to attain further development they must be taken into the 
Btomach, either of a pig, ot of man himself. The egg-shells are digested, the 
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x-lioobed embryos become.free, and passing from the stomach reach various 
arts of ihc body (the liver, muscles, brain, or eye), where they develop into 
le larvae or cysticerci. A hog ’under these circumstances is said to be 
[aglcd , nn*l the eyfil’cerei are spoken of as-measles or bladder worms. 

Tania solium receded its name because it was thought to exist as a soli- 
»ry parasite in the bowel, but two or three or even more worms Aiay occur. 

Tsenia »saginata or mediocanellata— unaritiefl, fat* or’ beef tape-worm, 
'his is a lunger and larger parasite than Tania solium. It is certainly the 
omnion tapt-worm of North America. Of scores of specimens which 1 
mve examined almost all were of this variety. According to lluren ger-Fern ml 
t has spread rapidly in western Europe, owing probably to the importation 
>f Wf and live-stock from tl'i; Mediterranean basin. It may attain a length 
if 20 feet, 8r*nioro. Tlie head is large in comparison with’ that of 

fo'ifia solium, and measures over 2 mm. in breadth. It is square-shaped 
and provided with four large syeking jlisks, but there are no booklets. The 
ripe segments are from 17 to IS mm. in length and from S to 10 mm. in 
breadth. The uterus consists of a lyodian stem with from fifteen to thirty- 
fix e latcraf branches, which are giuui oil’ more dichotomously than in Tania 
solium. The ova are somewhat larger, and the shell is thicker, but the two 
forms can scarcely be distinguished by their o\a. The ripe segments arc 
passed as in Tania solium, and are ingested bv cattle, in the flesh or organs 
of which the eggs de\elop into the bladder worms or cysticerci. 

Of other forms of tape-worm may be mentioned: 

pipylidium caninum (Tsenia eliiptica, Tsenia eucumerina). —A small 
parasite very common in the dog and occasionally found in man; the lame 
develop in tlie lice and lleas of the dog. , 

Hymenolepsis diminuta (Tsenia flavo-pnnotata). —This small cost ode was 
found in the intestine of a child in Boston, and has since been met with in 
twelve cases (Ransom).• It is common in rats. The lame develop in Japi- 
ilopirra and in beetles. 

HyTnenolepsis nana (Tsenia nana) occurs not infrequently in Italy. 
It is not vefy uncommon in the United States (Stiles). The Davainea mada- 
yusiaricnsis (Tania mudaijascaricnsis) is a rare form. 

Tsenia confnsa, a new species described by Ward. 

Bothriocephalus latus.— A cestodc worm found only in certain districts 
bordering on the Baltic Sea, in parts of Switzerland, and in Japan. Nicker¬ 
son has shown that it is common among the Finns in the Northwestern State*. 
The parasite is Jarge and long, measuring from 25 to 50 feet or more. Its 
bead is different from that of the, tamia, as it possesses two lateral grooves 
or pits and hap no booklets. The larva- develop’in the peritonaeum and linis- 
yles of the pike and other fish, and if has been shown experimentally that they 
grow into the adult worm when eaten by man. 

Symptoms. —These parasites are found at all ages, 'they are not uncom¬ 
mon in children' and are occasionally found in sucklings. W. T. I’laiit refers 
to a nuipber of cases in children under two years, and there is one in the litei- 
aturc in which it is stated that the tape-worm was found in an infant five 
days pld! 

. The parasites may cause no disturbance and are rarely dangerous. ,A 
knowledge of the existence of the worm is generally a source of worry and 
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anxiety; the patient may have considerable distress and complain* of ab¬ 
dominal pains, nausea, diarrhoea, and sometimes anaemia. Occasionally the 
appetite is ravenous. In women and in nervous patients the constitutional 
disturbance may be considerable, and we not in frequeflfty see gfeat mental 
depression and even liypbehondria. Various nervous phenomena, such a> 
chorea, convulsions, or epilepsy, are believed to be caused by the parasite*. 
Such effects. ho\tevc% are'very rafe. The Bolhriocephalun may cause a 
severe and even fatal form of anaemia, which has been described fully in, 
the monograph of Sehaumann, of Helsingfors. It has been suggested that 
the metabolic products of the worm .may have in some caseij a haemolytic 
action. 

The diagnosis is never doubtful. The presence of the segments, indis¬ 
tinctive.'" The ova, too, may be recognized in the stool* *It makes fern little 
difference as to the form of tape-worm, but the ripe segments of Tmnia sagi -, 
nata a're larger and broader, and show, differences in the. generative system as 
already mentioned. *' 

The prophylaxis is most important. Careful attention should be given to 
three points. First, all tape-worm segments should be burned; they should 
never be thrown into the water-closet or outside; secondly, careful inspection 
of meat at the abattoirs; and thirdly, cooking the meat sufficiently to kill the 
parasites. 

In the case of the beef measles, the distribution of the parasites, as 
given by Ostertag, shows that the muscles of the jaw are much more fre¬ 
quently affected than other parts—300 times, while oilier organs were infected 
but 55 times. Sometimes there are instances of general infection, fitiles 
slates that no exact statistics have been published for this country. In Ber¬ 
lin the proportion of cattle infected in 1892—’1)3 was about 1 to G72. Gobi 
storage kills the eysticercus usually within three weeks. The measles are 
more readily overlooked«in beef than in pork, as they do not present such an 
opaque while color. 

In the examination of hogs for cysticerei “particular stress should be 
laid upon the longue, the muscles of mastication, and the muscles of the 
shoulder, mvk, and diaphragm” (Stiles). They may be seen very easily 
on the under surface of the tongue. American hogs are comparatively 
free. In Prussia one hog is infected in about every 6157. Specimens have 
.been found alive twentv-nine days after slaughtering. In the examination 
<jf 1,000 hogs in Montreal, Clement and I found 70 instances of cysticerei. 
For full details with reference to the inspection of meat for animal parasites, 
the practitioner is referred to the work of Dr. Stiles, in Bulletin No. 19. 
United States Department o^ Agriculture, 1898. r 

Treatment. —For two days prior to the administration' of the reme¬ 
dies the patient should take a very light diet and have <thc bowels moved 
occasionally by a saline cathartic. The practitioner has the choice of a large 
number of drugs. As a rule, the male fern, acts promptly and well. The 
ethereal extract, in 2-drachm doses, may be given fasting, and followed in th< 
course of a couple, of hours by a brisk purgative. This usually succeeds in 
bringing away a large portion, but not,,always the entire wornw 

A combination of the remedies is sometimes very effective. An infusion 
is made of pomegranate root, half an ounce; pumpkin seeds, 1 ounce; poW- 
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<lered <ygot, a drachm; and boiling water, 10 ounces. To afi emulsion oi the 
male fem (a drachm of ethereal extract), made with acacia powder, *' mininw 
of croton oil are added. The patient should have had a low diet I he previous 
dfty and*have takerik-cdosc of salts in the evening. The emulsion and infusion 
are mixed and taken fasting at nine in the morning. 

The pomegranute root is a very ellicient* remedy, and may .be given as 
an infusion of the bark, 3_onnces of which may be mneemted in 10 ounces 
of - water amj ijien .reduced to one half by evaporation. The entire quan¬ 
tity Is "then takei\ in divided closes. Tt occasionally produces colie, but is 
a very effective remedy. The active principle of the root, pelletierine, is 
now much employed. It is given in doses of (> to 8 or even 10 grains, with 
a little tannin (grs. v) in sweetened water, and is followed in an hour by a 

pnrg&v. • •' 

J’umpkin seals are sometimes very ellicient. Three or 4 ounces should 
be carefully bruised and then macerated for twelve or fourteen lfou*s, and 
the entire quantity taken and*followed in an hour In a purge. Of other 
remedies, koosso, turpentine in ounce doses in honey, and kamala may bi“ 
mentioned. • 

Unless the head is brought awav, the parasite continues to grow, and 
within a few months the segments again appear. Koine instances are 
extraordinarily obstinate. Doubtless almost everything depends upon the 
exposure of the worm. The head and neck may be thoroughly protected 
beneath the valvula* eonnivenies. in which case the remedies may not act. 
Owing to its armature Twnia, solium is more dillicult to expel. Tt, is probable 
that no degree of peristalsis could dislodge the head, ami unless the worm Ts 
killed it does not let go its extraordinarily' firm hold on the mucous mem¬ 
brane. If hot water lie pul in the conn nodi- the worm is less likely to con¬ 
tract and be broken, a practice recommended by Celsius. 


n. SOMATIC T2ENTASIS. 

Whereas adult lamia may give rise to little or no disturbance, and rarely, 
il ever, prove directly fatal, the directions caused by the larvsp’or immature 
bums in the solid organs arc serious and important. There are two chief 
icstode larva* known to frequent man: (a) the ('i/xlicrrcux icllulosw, (be tana 
"I Twnia solium, and (h) the Echinococcus, the larva of Tumi a erbium on us. 
•’he Cysticcrcm turnin' sayinalw lias been found only two or three I line- 
m man. , 

Cysticercus Celluloses. —When man accidentally takes into his stomach 
• be ripe ova i>f Tlhiia solium lie is liable to become the intermediate host, 
•• part usually plpyed for tins tape-worm by the pig. Tlris accident may 
occur in an individual the subject of Twnia solium , in which ease the mature 
proglottides either themselves wander into the stomach or, what is more likely, 
are forced into the organ irj attacks of prolonged vomiting. Of course the 
accidental ingestion from the outside of a few ova is quite possible, and the 
1 lability of infection should always be borne in mind in handling -the seg¬ 
ments of the worn*. 

The symptoms depend entirely upon the number of‘ ova ingested find 



32 DISEASES DUE TO ANIMAL PARASITES 

tlu'_localities reached. In the hog the cystieerci pioiliur min liHle dih 

turbanee. The muscles, the eonneetive tissue, and the brain may be swarm 
ing with the measles, as they are called, ami yet the nutrition ,s maintained 
and the animal does not appear to Ik- seriously nu-o.^oded. ,lu the in¬ 
vasion period, if large numbers of tlu- parasites a 1 e 11 (li, an is, in a 
probability, tfonstitutional disturtianee; certainly this is six n in r ea . wmi 

fed with the ripe segments *f . 

Tn man a few cystieerci lodged beneath the skin or jn tbe jnuaclca gm_ 
no trouble, and in time the larva- die ind* become calcified I hev are occa¬ 
sionally found in dissection subjects or in post modems as ovoid Vlnte bodie- 
in the muscles or subcutaneous tissue.’ In Aineriea*they are very rare. 1 
saw but one instance in my post-mortem experience. Depending on tlujujm- 
ber and the locality specially affected, the symptoms may.l* grouped luJfTgen- 
eral, eerebro-spinal, and ocular. In too eases (ompiled by Stiles, the para 
site‘in.11 1 ?' was found in the brain, in 33 in the nni.-chs. in !) m the heart, 
in 3 in the lungs, subcutaneously in o.*in the luer in I. 

1. General. —As a rule the invasion ot the larva* in man. unless in very 
large numbers, does not cause verv deliifite svmplonis. Il oic.isiomilly hap¬ 
pens, however, that a striking picture is prodmed. A patient was adinittei! 
'to my wards very still’ and helpless, so much so that he had to be assisted 
upstairs and into bed. lie complained ot numbness and tingling in tie 
extremities and general weaknc". -o that at first he was thought to have a 
peripheral neuritis. At the examination, however, a number ot painful siibeii 
taneous nodules were discovered, which proved mi excision to Ik* the cystieerci. 
Altogether To could be felt siibeulaneoiisly, and trom the soreness and still¬ 
ness they probably existed in large number' in the muscles. There were none 
in his eyes, and he had no brain \v inptoms. 

2. Ckukbuo-spixal.—R emarkable evmptnni' may result from the preseim 
of the cystieerci in the jirain and cord. In the silent region they may he 
abundant without producing any symptom-. I have in my possession the 
brain of a pig containing scores of “ mea'lc'." yet the animal in tlje few 
moments in which I -aw it ju-t prior to death did not present nnw symptom- 
to attract attention. In the ventricles of the brain the evstieen-i inav attain 
a considerable size, owing to the fact that in region- in which they are unre¬ 
strained in their growth, as in the peiitomenni. the bladder-like hodv grow- 
freely. When in the fourth ventricle, remarkable irritative svmptoms mav In- 
produced. In 1881 I saw with Iriedlander in Iterlin a ea-e from Rie"- 
wards in which during life there bail been symptoms of dialieles and aimm 
alous nervous symptoms. Post mortem, the ev-lieerens wa* found beneath 
the valve of Vieusscns, pressing upon the Moor of the fourth ventricle. 

3. Ocular. Since von Graefe demoiislrated the presence of the ey-lien- 
cus in the vitmAis humor many eases have 1 m>hi placed on.reeord, as’il i- a* 
eondition easily recognized. 

Except in the eye, the diagnosis ran rarelv he made; when the evstirrni 
tbrooa^^r 1 "’ ° n f ’T bft 0Xf i>, ‘ 1 - U pos-illle that when IlU.liere.; • 

. . ..«-• 

. 
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or 5 nun. in'length, consisting of only three or four segments, of which 
the tcrminnl one alone is mature, and liaS a length of about 2 mm. and a 
breadth*of O.ti mm. The head,is small and provided with four sucking 
disks afld a rosLeil*!in with a.iloublc row of booklets. This is an exceedingly 
rare paras ft c in the dog. Cobbold states that he has never met with a natural 
specimen in England.' Leidy had not one in»his large collection., I have not 
loot with an instance in America; Curtice, o£ Washington, found it once in 
'an America!} dog. The worms are so small that they may be readily over¬ 
looked, sinfe they form small whit*, thread-like bodies closely adherent among 
the villi of flic small intestines. The ripe segment contains about 5,000 eggs, 
which attain^heir development in the tolid organs of various animals, particu¬ 
larly the hog and ox. more rarely the horse and the sheep. In some countries 
ma'ITSii a common jnlcrmoifinte Inai, owing to the accidental ingestion of 
the,ovn* 

Duvkmh’IIKNT.— The little six-liopkedembryo, freed from the egg-^hefl bv 
digestion, burrows through t^i*inlcstihal wall and Teaches the peritoneal cav¬ 
ity or the muscles; it mnv enter the portal vc—els and be carried to the liver. 
It may enter the systemic vessels, and, pa-sing tin* pulmonary capillaries, as it 
is protoplasmic and ela-tic, may reach the brain or other partsj Once having 
reached its destination, it undergoes the following changes: The booklets* 
disappear and the little embryo is gradually converted into a small cyst which 
presents two distinct laver;—an external, laminated, euticular membrane or 
capsule, and an internal, granular, parenchymatous layer, the endocyst. The 
little evst or vesicle lontanis a dear fluid. There is more or less reaction in 


the* neigh boring tissues, and the cyst in time has a fibrous investment. W’liftn 
tins primary cyst or \e-icle has attained a certain size, buds develop from 
the parencbvmatoiifc layer, which are gradually converted into cysts, present¬ 
ing a structure identical with that of the original cyst, namely, an elastic 
chitinous membrane lined with a granular parenchymatous layer. These sec¬ 
ondary or daughter cys't- are at first connected wit/? the lining membrane of 
the primary cyst, but are soon set free, in this way the parent cyst as it 
grows mav contain a dozen or more daughter cysts. Inside these daughter 
cysts a similar proee— may occur, and from buds in the walls granddaughter 
cysts are developed. From the granular layer of the parent and daughter 
cysts luids arise* which develop into brood capsules. From the lining mem¬ 
brane the little outgrowths arise and gradually develop into biVlies known as 
scolices, which represent in reality the head of the Ttmia eehinococtux and 
present four sucking disks and a circle of booklets. Each seolex is capable 


when transferred to tin* intestines of a dog of developing into an adult tape¬ 
worm. 'I'lie difference lietwecn the ovum of,an ordinary tape-worm, such 
as Tecum solium , ftnul Tecum echinococcus is in this way very striking. In 
•the former ease tjie ovum develops into a single larva— ('i/sliccrcus celluloses 
-whereas (lie egg of Tecum echinococcus develops into a cyst which is capa¬ 
ble of multiplying enormously and from the lining membrane of which 
millions of larval (ape-worms develop. Ordinarily in man the development of 
'be eeliinoeoeeus takes place as above mentioned and by an endogenous form 
in which the secondary and tertiary cysts are contained \Vithin the primary, 
f»ut in animals the formation may lie differentAas the buds from the primary 
cyst penetrate lietwecn the layers and develop externally.’forming the exoge- 
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nous variety. third form is Uic imiitilniular erhinoeocriis. in wli'irli form 
the primary cvsl Imds develop which are cut oil completely mid.are sur 
rounded hy tliiek capsules of a coiincelnf* tissue, which join togejher apd 
ultimately form a hard mass represented In. strands fft ronnw.tivc tissue 
enclosing alveolar spaces "aliouMhe size ol peas or a Jiille largci. In these 
spaces are'found the remnants of the echinococcus cyst, occasionally tlm 
seoliees or booklets, But thdy lire oltcn sterile. 

The fluid is limpid, nou-albuininoiis; .-pecilic gravity tt>< 1.005), occa„ 

sionally higher. It may contain sugar and suninic acid,'and ivller repeated 
tapping of the cyst, alhuinin. When .not degenerated, the livWutid heads m 
the characteristic booklets are found in the contents ol the cyst. 

Changes in the Cyst.— It is not known delinitely how long the ejjlrino 
coccus remains alive, probably many years, possibly as4ong as twenty year- 
Tlw most common change is death and tin 1 gradual inspi-salion ol the confenl -., 
and conversion of the cyst into a ma-'pmtumjng putty-like or granular mate 
rial which may be .partially calcified. Henman?.- m the chilinous cy.-t wall or 
hooklcts may be found. These ob-oletj* hydatid c\-|s are not itilrcquentlv 
found in the liver. A more ,-eriou- termination i- rupture, which may lake 
place into a serous sa<, or perforation may lake place externally, when the 
cysts are discharged, as into the hromhi or alimentary canal or urimuv 
passages. More unfavorable are the m-tances in which rupture occurs into 
the bile-passages or into the inferior cava. Ilecinerv may lollow the ruptuo 
*and discharge of tin* hydatids externally. Sudden death ha- been known to 
follow the rupture. A third and very serious inode of termination i- siip|pira- 
tion, which may occur -pontaneously or follow rupture and is found mo-i 
frequently in the liver. . 

(lEOGItU’lllCAL DlsTItllit Tiox Of Tilt: Hi III vococci s.—The di-ea.-e pre¬ 
vails' most extensively in those countries in wlinh man i- brought into elo-i 
contact with tin* dog, paUictilarlv when, as in Au-traKa, the dog- are used for 
herding sheep, the animal in which the lanal form of Tuni-i <•< hinncmi »-■ i~ 
most often found. In Iceland the ca-es are verv numerous. In Kurrtpe tin* 
disease is not umonmion. In (treat Hritain and in North Aftieriia it i- 
rare, and a (nujority of the ca-es are in foreigners, Statistics of the preva¬ 
lence of the disea-e in America have boon published by O-ler (1882). Som¬ 
mer (1895- 90), and by Lyon (15)02). win. ha- lollected 211 i a-es. Of the-o, 
130 cases were in foreigners; in 92 the nmionulitv wa- not stated; In wen* 


negroes; 2 ( anadians, and onlv 1 a native American. Fiftv-six oases oi - 
ettrred in Manitoba, in which province there is a large settlement of Icelander-, 
who have brought the disease with them. Onlv one in-tanee is known in a 
Canadian-born offspring of an Icelandic emigrant. * 

Dis'iitim I’KiN in the •T5oi)Y.—Ol 1.031 ease- comprised in the statisti.- 
of Davaine, Jldeker, binsen, and Nei.—er, the partt-ile existed in the liver m 
820, in the lung or pleura in 137; in the abdominal organs, including th* 
kidneys bladder, and genitalia, in 331; in tin* m-rvou- sv-teifi in 122; in lb- 
circulatory system in *12; in other organs 179.* Of (bo 211 cases in Lv«n‘< 
senes u. this country the liver was the -cal in 177, and the omentum, pc 
onea cavt y, and mesentery in 20. In 11 cases cysts were passed tier r<ylam* 

urethrTm" ^ ,m0klelS WCrC ,,,( l'''<toratcsl,'and in 2 cases passed 
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Syntptoms. —1. I h datum of tujs Livjiifc—Small cysts may cause no dis¬ 
turbance*, large and growing cysts produce signs of tumor of the liver with 
gpeat increase in tlic size of the oTgan. Naturally the physical signs depend 
much upoL* the situation of the growth. Near the anterior surface in the 
epigastric region the tumor may‘form a distinct prominence and have a tense, 
(inn feeling, sometimes with fluctuation. A not infrequent sit&ation is to 
the left oPthc suspensory ligament, the’resultiftg’tumor’pushing up the heart 
.and causing "aiPcxti'lisivo area of dullness in the lower sternal and left liypo- 
diondriae rogions.’ In the right lobe, if the tumor is on the posterior sur¬ 
face, the enlargement of the organ is chiefly upward iuto the pleura and the 
vertical area of dulness in the posterior axillary line is increased. Supcr- 
tieWkcysts may gi\e what is.known as the hydatid fremitus. If the tumor) 
is pal pitted lightly xvfth the finger' of the left hand and percussed at the same 
time with those of the right, there k felt a vibration or trembling movement! 
which persists for a certain time. It if not alwavs present, and it is doubtful 
whether it is peculiar to the hydatid tumors or is due, as Rfianeon held, to the 
collision of (lie daughter cysts. Very large cysts are accompanied by feelings 
of pressure or dragging in the hepatic region, sometimes actual pain. The 
general condition of the patient is at lir-t good and the nutrition little, if at 
all, interfered with. Viile-s some of the a< eidents already referred to occur, 
tin 1 symptoms indeed may lie trifling and due only to the pressure or weight of 
tlte tumor. 

Historically, one of the most interesting cases is that of the first Lord 
Shaftesbury (Achitopel). who had a tumor below the costal border for maijv 
tears. It suppurated and ttie opened by the philosopher John Locke, his 
plttsieian. who desi rifle- with great detail th<j esiape of the hladder-likc bodies. 
Among till* Shafteslain papers in the Iteiord Ollice are several other eases col¬ 
lected !>v Locke; the di.-ea-e may have been more common in England at that 
period. * * 

Suppuration of tI k' «y~t changes the clinical picture into one»of pyaemia. 
There* are' rigors, sweats, more or less jaundice, and rapid loss of weight. 
Perforation may occur into the stomach, colon, pleura, bronchi, or exter¬ 
nally, and in some instances recovery has taken place. Perforation has occurred 
into tlte |>ericardiiim and inferior vena cax.i: in the latter ease the daughter 
cysts have been found in the heart, plugging the tricuspid writhe and the 
pulmonary arterv. Perforation of the bile-passages eati-es intense jaundice, 
and may lead to suppurative cholangitis. * 

An intorestipg symptom connected with the rupture of hydatid cysts is the 
"icurreiK-o of urticaria, whnli may a No follow aspiration of the cysts, 
itrieger lias separated a highh toxic material front tlte fluid, and to it the 
.Minptoms of poisoning may he due. • 

/‘ifljjtfninn — t * > v |- of moderate size may exist without producing symp- 
i"ins. Large multiple eehinoioeei may cause great enlargement with irregu- 
larity of the outline, and such a condition persisting for any time with reten- 
1 'ou of .the health and strength suggests hvdaltd disease. An irivgulai .pain¬ 
less enlargement, partieularlx in the left loL>. or the presence ol.a arge. 
Smooth, fluctuating tumor of the epiga-tifl region is also very suggestive, 
and in this situation, when nree-il.le to palpation, it gives a sensation of a 
* snoot h elastic growth and possibly also the hydatid tremor, \\hcn suppu- 
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ration occurs the clinical picturefis really that of abscess, and only I fie exist¬ 
ence of previous enlargement of the liver with good health would point to tin- 
fact that the suppuration was associated with hydatids. m byphilis may p»> 
dytee irregular enlargement without much disturbance in the hfcalth, some 
'times also a very definite tumor in the epigastric region, bgt this is usually 
firm nnd not fluctuating. The cliujcal features may simulate cancer vet', 
closely. In a case wfiieli I reported the liver was greatly enlarged and then 
were many nodular tumors in the abdonnjn. The post ifiortem showed cnor-" 
mous suppurating hydatid cysts in the left lobe of the liver which hail 
perforated the stomach in two places* and also the duodennnt! The omen¬ 
tum, mesentery, and pelvis also contained numerous cysts. As a rule, the 
clinical course of the disease would sulfice to separate it pearly from cfTtler 
Dilatation of the gall-bladder and hydronephrosis have both been fhistaken 
foi» hydatid disease. In the fonner flic mobility of the tumor, its shape, and 
the mucoid character of the contents tuiflice (y the diagnosis. In some in¬ 
stances of hydronephrosis only the exploratory puncture could distinguish 
between the conditions. More frequent is the mistake of confounding a 
hydatid cyst of the right lobe pushing up the pleura with pleural effusion of 
t the right side. The heart may be dislocated, the liver depressed, and dulne—. 
feeble breathing, and diminished fremitus are present in both condition 
Frcriehs lays stress upon the different character of the line of dulness; in tin 
echinococcus cyst the upper limit presents a curved line, the maximum of 
which is usually in the scapular region. Suppurative pleurisy may he caused 


by the perforation of the cyst. If adhesions re-ult. the perforation take- 
place into the lung, and fragments of the cysts or small daughter cysts nun 
be coughed up. For diagnostic* purposes the exploratoty puncture should 
be used. As stated, the fluid is usually perfectly clear or slightly opalescent, 
the ft'action is neutral, and the specific gravity varies from LUtto to l.nnp 
It is non-albuminous, bfft contains chlorides and sotftelimes traces of sugar 
Ilaoklcfij^nttiy be found either in the clear fluid or in the suppurating eist- 
Thcy are sometimes absent, howeier. a- the r\-t mav lie sterile. ^ 

2. Echinococcus or tiik Fi:si>ii;atouy Sv-n:\t. — Of 80!) eases of single 
hydatid eyst»eol looted In Thomas in Australia, the lung was affected in Fit 
cases. Of 241 American cases, in 10 the pleura nr lung was affected. The 
lame may d»\elop primarily in the pleura and attain a large size. The 
s} nip toms are at first those of compression of the lung and dislocation of the 
heart. The physical signs are those of fluid in the pleura. The line of dul¬ 
ness may be quite irregular. As in the eehinoeou ns of the ljver, the General 
condition of the patient may be excellent in spite of the existence of extensive 
dtseasc I leur.sy is rarely excited. The cysts may befome.inflamed and 
perforate the elu?st wall. Cary and Lyon have analyzed 40 cam of primarv. 
ee imoeoccus c)fct of the pleura; death refills in a majority of the eases from 
the toxaemia following the rupture and the absorption of the fluid or from 
tlie sepsis following suppuration. 

Echinococci occur more frequently in the lung than in the pleura. I! 
nail, tjiey may const for some tune without causing serious symptoms. I - 
hmr growth they compress the lung and sooner or later lead'd, inllamin.l 
tom presses, oft.*, to gangrene, flII( | th „ formation of cavities which conin' 
the bronchi. Fragments of membrane or small cvsU „,. v t„. „„»«.*«r,trd 
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Tltrmojahago is not infrequent. Perforation into the pleufa with empyema 
is common. A majority of the ease* are regarded during life as either phthi¬ 
sis or gangrene, and it is only flip detection of the characteristic membranes 
of the booklets which leads to the diagnosis. Of a series of 31 cases, 17 recov¬ 
ered ; 5 of tl >e eases suppurated (('. 11. Fleming, Victoria, personal communi¬ 
cation). » , 

3. Key inococci s of the Kidneys. —In Jh<; collected, statistics referred 
to above, the^epito-urinary system comes second as the seat of hydatid disease, 
’though here'the flection is rare in comparison with that of the liver. Of 

the 3*11 Aiu’erican cases, there were 17 in which the kidneys or bladder were 
involved. '1'fie kidney may be conven'ed into an enormous cyst resembling a 
hydronephrosis. 

* T ha; diagnosis is.only pos’sible byjmncture and examination of the fluid. 
The cyst may perforate into the pelvis of the kidney, and portions of the 
membrane or cysts may he di-chaiged with the urine, sometimes 'producing 
renal colic. 1 have reportet^ ft ea-e hi which for many months the patient 
passed at intervals numbers of small cysts with the urine. The general health 
was little if at all distuibed, except by the attacks of colic during the passage 
of the parasites. 

4. Kciiixm <><< t s or the Xr.uvors System. —The common cystic disease* 
of the choroidal plexuses has been mistaken for hydatids. Davies Thomas, of 
Australia, has tabulated 37 cases, including some of tbe < 'ystu vri i/s u’llu- 
Itmr. According to lit* statistics, the cyst is more common on the right than 
on the left side, and is most frequent in the cerebrum. 

"The symptoms, very indefinite, as a rule, are those of tumor. Persist eh t 
headache, convulsions, either limited or general, and gradually developing 
blindness have been prominent features in* many eases. 

Hultilocular Echinococcus.—This form merits a brief separate descrip¬ 
tion, as it (lifters so jcmarkahly from the usual type. It has been met 
with onlv in Bavaria. Wurtcmberg. the adjacent districts of Switzerland, and 
iii the Tyrol, l’ossctt has reported 13 iases from von liokitansky's clinic* at 
Innsbruck. In the 1'nited States six eases have been described, chiefly in Ber¬ 
mans. 1 tela field and lTuddcn's patient had lived there five years, and for a 
year before his death had been jaundiced. A fluctuating tumor was found 
in the right flank, apparently eonneited with the liver. This was opened, and 
death followed fintii lueniorrhage. In Ocrtcl's case the patient Itad lived there 
ten years. He vva- deeply jaundiced, and had a tumor mass at the right bor¬ 
der of the liver, vvliuli was enlarged. Bacon resected a cyst from the left lotio 
of the liver. The primary tumor presents irregularly formed cavities sepa¬ 
rated from each other by strands of connective tissue, and lined with the 
ci hiiiococcus'inciiiTiriiiic. The cavities are tilled with a gelatinous material, so 
“that the tumor has very much the appearance of an alvoolhr colloid cancer. 
It is quite possible Unit a special form of tienia echinococcus represents the 
adult type of tins peuiliar parasite. This form is almost exclusively confined 
to the liver, and the sym|4oms resemble more those ot tumor or cirrhosis. 
The liter is, ns a rule, enlarged and smooth, not irregular as in presence of 
J lie ordinary echinococcus. Jaundice is a common symptom. 1 lie •spleen is 
usually enlarged, there is progressive emaciation, and toward the dose ha?m- 
brrhnges are common. 
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Treatment of Echinococcus ^isease. —.Hedicinos arc of no avail/ I’osi 
mortem reports show that in a considerable nnmher ol cases thc <f parasil. 
dies and the cyst becomes harmless. Opcmthe measures should !«',resort^,; 
to when the cyst is large or troublesome. 1 lie simple aspiration # oI the* con¬ 
tents has been successful tn a large numbered! cases, and as it is not in ant 
way dnngereus, it may be tried’before the more radical procedure of incision 
and evacuation of*the*eys(s. • Suppu rift ion has occasionally billowed the punc¬ 
ture. Injections into the sac should not he prodi.-cd. Willi modern methods 
surgeons now open and evacuate flic' echifiococciis cysts with grpat Imldiicss, 
and the Australian records, which arc the most inimcrons aml,importmd on 
this subject, show that recovery is the rule in a large proportion of the eases 
Suppurative cysts in the liver should he ireatfd as abscess. Naltirall^flie 
outlook Is less favorable. The practical'li-catniciil of In4afid disease has been 
greatly advanced by Australian surgeons. The works of the Australian 
physiemns James tlraham and Thomas may he consulted for interestin'* 
details in diagnosis and treatment. 


E. DISEASES CAT\SJyD BY NEMATODES. 

I. ASCARIASIS. 

Ascari* lumbricoides, the most common human parasite, is found c-liiellv 
iij ehiklren The female h from 7 to 111 in, 1,,-. in length, the male from 
to 8 inches, in form it is cylindrical. ]»«»nn*-d at Imth ends, with a ycl- 
lowtsh-browri. sometimes a slightly mid,si, -color. Four.longiludinal hand- 

folr ’ a " d ' ' h Stl ''f wl t, ' illl " , ' l '' < ' l . v - 'Ul 1 -: <•'■'. "bid, are someth,,,- 
fonna m large numbers ,n the heccs. arc small, brownish-red color elliptic al 

: tursvrft* V " ,y " ,vi " >,,v —"• ^h’anSK 

nun. in widjh. he life history has been demonstrated to |„. •• d u - C ct ”-i e 

;t, rL T "" rr- ..... 

swaunuestim. Uualh not more tlmn one or two arc present l„ft occasion 

4 ^ r 1 -""";-""- . .. -r.,.,, 

Montreal'Oen^ T 1, i ' " ln ' m , "" aU V" <>'T<r.ment of'the 

,L ciJlctzitrtt;:!;r:tr.; -t '™-...- 

reaches the larynx, and has been knmu, 1 lllc ' von » 

into the trachea, to eau*e gangrene of t|Vliim*"' -pf' "►P'O'xin. or,.passing 
Eustachian tube m,d appeal at the cu,,j n,e-,la Tl"^ T""* 11 , ll "' 

found in extraordinary numhers in the bile-du ' |' VV"',T .. . 

exist in the Dunuytren the Wistm- It .“V 1 ", , >' ,| "tirkahle specimens 

*— ch.iZ^t*l"tr < st'J'.M"” 1 

their importance in causing abscess of the' by*' T-I “ U,,nti,m !° 
markings, strangulations, on the round worm as if tl.ov .nM ^ ,0rl ^' rt ‘ l,n 



DISK A SIM CAUSED IIY NEMATODES. 


m 

haiiilliag specimens, is formed by the round worms, l’eipe? and others sug¬ 
gest the nervous symptoms, sometimes resembling those of meningitis, 
aye duetto this poison. Chauffard, Marie, and Tauehon have gone still fur- 
tlier, and jeport af remarkable condition of fever, intestinal symptoms, foul 
breath, and intermittent diarrhya in connection with the presence of lum- 
Jirieoides. They call it typho-lumbricosis. The febrile condition may con¬ 
tinue for a month or more. There may be eosinophilia to>25 per cent to 30 
per cent, apd in some cases a marked ana>mia. The question of the toxins 
produced by,intestinal parasites is Mill an open one. 

A few papsites may cause no disturbance. In children there are irrita¬ 
tive symptoms usually attributed to worms, such as restlessness, irritability, 
piclyng at the nose, grinding of the teeth, twitchings, or convulsions. 

Treatment. —Santonin can be givtm, mixed with sugar, in doses'of from 
one* half to one grain for a child and two to three grains for an adult, fol¬ 
lowed by a calomel or a saline purge. The dose may be given for tiiree or 
four days. An unpleasant eJtn’sequence which sometimes follows the admin¬ 
istration of this drug is xanthopsia or yellow vision. 

Oxyuris Vermicularis (Threadworm; Pin-worm) .—This common para¬ 
site occupies the rectum and colon. The male measures about 4 mm. in 
length, the female about 10 mm. They produce great irritation and itching,' 
particularly at night, symptoms which become intensely aggravated by the 
nocturnal migration of the parasites. The oxyuris may traverse the intes¬ 
tinal wall, and has been found in the peritoneal cavity, where they may form 
verminous tubercles in Douglas’s fossa or peri-rectal abscesses. 

The patients become extremely restless and irritable, the sleep is oft£n 
disturbed, and tinge may be loss of appetite and amemia. Though most 
common in children, the parasite occurs at* all ages. 

The worm is readily detected in the fares. Infection probably takes,place 
through the water, or possibly through salmis, such ps lettuce and cresses. A 
person the subject of the worms passes ova in large numbers in tlye feces, And 
the possibility of reinfection must he scrupulously guarded against. 

The treatment is simple, though occasionally there are instances in which 
all forms of medication are resisted. A case is mentioned of,a gentleman, 
aged forty, who bad MiH'ered from childhood and had failed to obtain any 
benefit from prolonged treatment by many helminthologists. Santonin may 
be used in small do-es. and mild purgatives, particularly rhubarb. Large 
injections containing carbolic acid, vinegar, quassia, aloes, or turpentine myy 
be employed. In children the use of cold injections of strong salt and water 
is usually cflicacious. They should lie repeated for at least ten days. In 
giving the injection care should be taken to have the hips well elevated, so 
that the fluid can he retained as long ns possible, l’or the intense itching 
and irritation afnight, vaseline may be freely used, or belladonna ointment. 
The “cat” ascuris and the “dog" ascaris are occasional parasites in man. 

if. TRICHINIASIS. 

• The Trichina spiralis in its adult condition lives in the small Intestine. 
'J’he disease is produced bv the embryos, which pass from the intestines and 
J'ety.'h the voluntary muscles, where they finally become encapsulated larva;— 
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muscle trichina'. It is in the migration of the embryos (possibly from feiuson. 
produced by them) that the group of symptoms known us trichifiliisis b 

produced. f 

The ovoid cysts were described in human muscle by Tiedoinaim in 18 
and by Hilton in 1832; the*parasite was ligurfM and named by Richard Owen. 
Leidy in 18ft described it in the pig. # Kor a long time the trichina was looked 
upon as a pathological curiosity; lmt in 1 S<»0 Zenker discovered in'u girl in 
the Dresden Hospital, who had symptoms <4 typhoid fever* lmtli flit intestinal 
and muscle forms, and established their connection with a’scrioiw and often 
fatal disease. • * 

Description of the Parasites.— (a) Adult or intestinal form. The female 
measures.from 3 to -t mm.; the male, l.,I mm., and lias twp little proje<*mn-. 
from the hinder end. * 

•\ (6), T he larva or muscle trichina is from 0.U to 1 mm. in length and 1u> 
coiled m an ovoid capsule, which is at first'translucent, hut suhsequemh 
opaque and infiltrated with lime salts. The worm presents a pointed head 
and a somewhat rounded tail. 

When flesh containing the trichina 1 is eaten lu man or by any animal in 
which the development can take place, the capsules arc digested and the 
trichina; set free. They pass into the small intestine, and about the third 
day attain their full growth and become sc.vnalh mature. Virchow's experi¬ 
ments have shown that oil the sixth or seventh dnv the embrvos are fuliv 
developed. The young produced I)} each female trichina have been estimated 
a»several hundred. Louekart thinks that various broods are developed in 
succession, and that ns many as a thousand embryos may he produced bv a 
single worm The time from tho.ingestion of the ilesh containing the muscle 
trichina; to the development of the brood of embryos in the intestines is from 
^even to nine days The female worm penetrates the intestinal wall and the 
embryos are probably discharged directly into the Ivnfph spaces (.Wkanazv) 
thence into flic venous system, and bv the blood stream to he muscles whb b’ 

Zl“n f V. ..™.i till 

moile of transmission in an exhaustive monograph, and he gives strong argu¬ 
ments in favor of the transmission through the ldoo.1 stream. \ ft,.,", ,fre 
imimary migration in the intermuscular connective fiss,„. #», „ 1 " 

aml in al,out Uvn 

afi ovoid cap^te n de5^„rj^S "rf* " 

worms may be sec, within „ si.He " t , 0 > | < «r four, 

has been estimated to fake about six vvcel vr: , " lu ’ a ] ,su,at, °" 

do not undergo further chan-re r-i .o' .7 " n n "' s<,,e!< fhe parasites 
ultimately lime stilts are deposited ViH™ l te 1 "!' 11 ' Womos * hickpr » nni1 
man xvithin four or five monfhs 


... .f, him: pi,ice in 

years. The calcification r on decs' the t "• l "‘ for many 

mann and Hilton, these amall, opoiiue\nt 5‘T “v"* fil>t - w>< ‘ n b - v T,V ' ip - 
ohjeets to demonstrators of nomi.H iml ’i’7** W> ' lf>R , ' nv ‘‘ ho, ' n familiar 
]i ' p within the muscles for an hull. Z ’" "'n T Tho "»>’ 

.vXcSfS? 
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-liiiu 

completely ealeified. 



DISEASES CAUSED BY NEMATODES. 


41 


different s|i<vi('s of animals (Stiles). Medical literature'abounds in rofer- 
rnct^to its presence in fisli, earthworms’ etc., but these parasites belong to 
other genera. Iu-.fiuenl examinations for the parasite it is well to remember 
’t|iat (lie “ cell b*dj ” of the anterior portion of the intestine is a diagnostic 
erilcriou oX the T. /spiraUs. Experimentally, guinea-pigs and rabbits are read¬ 
ily infected by feeding (hem with muscle containing the larvaj form. Dogs 
are infected with difficulty ; mb moro.roadilvi .Experimentally, animals some¬ 
times die of tjie djseasc if large number* of the parasites have been eaten. In 
the hog the (riehjnie, like the ev*t j en i. i a use few if any symptoms. An animal 
the muscles of which are swarming with lning trichina 1 may be well nourished 
and healthv-liioking. An important'point also is the fact that in the hog the 
capsule does not readily become calcified, so that the parasites are not visible 
as injhe hiimanoikUseles. ’ • 

. Incidence. — Man i* infected by eating the flesh of triehinous hogs. In 
Germany, where a thorough and systematic microscopic examination ’of all 
swine ilesh is made, the pn^iortion oT triehinous hogs is about 1 in 1.852. At 
the Merlin abattoir, where the microscopic examination is conducted by a 
staff of oxer eighty men and wonidn. two portions are taken from the abdom¬ 
inal muscles, from the diaphragm, and from the intercostal muscles, and one 
piece from the niu-i les of the larynx and tongue. A special compressor is 
used to Hatton the fragments of the muscle, and the examination is made 
with a magnifying power of from ID to IDO diameters. Statistics are not 
available in England. In America inspections have been made since 1892. 
The percentage of animal' found infected ha* ranged from 1.04 to 1.95. 

in ISStl, in conjunction with A. \V. Clement, I examined 1,000 hor^c at 
the Montreal abattoir, and found only 1 infected. 

Modes of Infection. — The danger of infection depends entirely upon 
the mode of preparation of the flesh. Thorough cooking, so that all parts 
of the meat reach tin;boiling point, destroys the parasites; but in large joints 
the central portions are often not raised to this temperature. The frequency 
of the disease in different countries depends largely upon the habits of the 
people 1 is the preparation of pork, in North (lermany, where raw ham and 
W'nrst an 1 freely eaten, the greatest number of instance's have occurred. ’ In 
South (lermany. France, and England cases are rare. In the United States? 
the greatest number of persons attacked have been Germans. Salting and 
smoking the Ilesh are not always siillieieiit. and the Havre experiments showed 
that, animals are readily infected when fed with portions of the piekletj or 
the smoked meat as prepared in America. Carl ITaenkel, however, states 
that the oxp5rimenls on this point have been negative, and that it is very 
doubtful if unerases of trichiniasis in Germany have been caused by Amer¬ 
ican pork. ‘Germany has yet to show a single ease of trichiniasis due to pork 
of unquestioned American origin. 

Frequency of Infection. —II. U. Williams, of Uutfalo, made a thorough 
study of the 1 , muscle from 505 unseleeted autopsies, and found 2' eases of 
trichiniasis, 5..'! per cent* The subjects had all died of cause's other than 
trichmiasis. This important study shows how wide-spread is the disease, 
nnd that in reality we frequently overlook the sporadic form, a mistake which 
is now loss often made, owing to T. II. Brown's discovery of the associated 
eosinophiliu. 

S 
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Hie disease often occurs in endemics, a large number of piM-soiift'hofng 
infected from a single source. Among (lie lies! known of these, one ogrurred 
at Hfid^rslebcn, in which there were 3iiT persons alteeied, and anojher 
Umcrsleben, iu which there were 250 persons atiackcd. The extensive out¬ 
breaks of iliis sort have belli, with few exceptions, in Morlli (lerniany, and 
they are a comment on the ineflffcieney of (lie inspection. The statistics on. 
the subject in the ffnitfcd State* by Alfred Mann, iiy the late If. A. .Packard, 
of Philadelphia, and more exhaustively by ('. W. Stiles, who •states that up 
to 1893 there was a total of 10!) eases; since then he says, in p. letter, 1898, 
tliere have been 40 or 50 cases reportejl. lie thinks that 000 .would cover 
the total number reported to that date. According to States. New Aork 
heads the list with ISO cases; Illinois shows 110,; Maseaehusetts v 115; Iowa, 
108. No doubt many cases escape detection, and the jiisfaSe is not vary un¬ 
common. .The sporadic cases are often overlooked, favempuses oeeiirred’in 
my wartls within a few years. , . , , 

Symptoms. —The ingestion of triehinous tle.fi i. iu>r , ftf*(ifcrily followed 
by the disease. When a limited number aye eaten only a few embryos pass to 
the muscles and may cause no symptoms. Well-characterized cast's present 
a gastro-intestinal period and a period of general infection. 

Tn the course of a few days after eating the infected meat there are signs 

gastro-intestinal disturbance—pain in the abdomen, loss of appetite, vomit¬ 
ing, and sometimes Ujarrlnca. The preliminary symptoms, however, are by 
no means constant, and iu some of the large epidemics cases have been ob¬ 
served in which they have been absent. In other instances the gastro-intestinal 
features have been marked from the outset, and the attack has resembled 
•cholera nostras. , Pain in dilfercuj: parts of the body, general debility, and 
weakness have been noted in some of the epidemics. 

Tire invasion symptoms occur between the seventh and the tenth day, 
’sometimes not until the md of-the second week. There is fever, except in 
very mild cases. Chills are not common. The thermometer mav register 
102° or 104°, and the fever is usually remittent or intermittent. The migra¬ 
tion of the parasites into the muscles excites a more or less intense 1 myositis, 
which is characterized by pain on pressure and movement, and by swelling and 
tension of the muscles, over which the skin may he (edematous. The limbs 
are placed in the positions in which the muscles arc in least tension. The 
involvement of the muscles of mastication and of the larynx may cause diffi¬ 
culty in chewing and swallowing. In severe cases the involvement of the dia¬ 
phragm and intercostal muscles may lead to intense dyspnoea, which sometimes 
proves fatal. <lidcma, a feature of great importance, may lie early iu the fuee, 
particularly about the eyes. Later it occurs in the extremitrs wlion the swell¬ 
ing and stiffness yf the muscles are at their height.■ Profuse sweats, itiiigling 
md itching of the skin, and in some instances urticaria, have been described. 

BXiflflO.—A marked leucoeytosis, which may reach above .40.0(10, is present. 
\ special feature is the extraordinary increase in the number of eosinophilic 
-ells, which may comprise more than 50 per cent of all the leucocytes. There 
vere in fpur years, in the Johns Hopkins Hospital, 7 eases in which this eosin- 
•philia was most pronounced. In 4 of them the diagnosis was actually sug- 
;ested by the great, in crease in the eosinophiles; in 1 ease they reached 08. 
>er cent of the total number of leucocytes. 
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r .J|Lk general ttttkiiion is much disturb'*! and the'*patiaui. becomes ennmi- 
4iai/in>d often juiiumie, particularly in the protracted eases. The patellar 
tfcnrtoft'rellex may^ be absent. ’ TJie .pajjents are usually conscious, except in 
cases of very intense infection, in which the delirium, dry tongue, and tremor 
give a picture suggesting typhoid fever. In addition to the dyspnoea present 
•in the severer infections, there may lie bronchitis, and in the fatal cases pneu- 
inoni.a or pleurisy. Jn some epidemics pnlynrBi has been a’common symptom. 
Albuminuria is frequent. 

The intensity'.and duration of the symptoms depend entirely upon the 
grade of infection. In the mild cases recovery is complete in from ten to 
fourteen days. In the severe forms convalescence is not established for six 
or eight weeks, and it may bo mouthy before the patient recovers the muscular 
strength. One case*injthe Iledersleben epidemic was weak eight vears after 
the attack. ■ -M “ 

Of Vi fat^^sM^B the Iledersleben epidemic, the greatest mortality oc¬ 
curred iu the||imand fifth and sixth weeks; namely, 52 eases. Two died 
in the second ‘week with severe choleraic symptoms. 

The mortality has ranged in different outbreaks from 1 or 2 per cent to 
30 per cent. In tile Iledersleben epidemic 101 persons died. Among 456 
cases reported in the United States there were 123 deaths. 

Tlie anatomical changes are ehieflv in the voluntary muscles. The tri- 
chinas enter the primitive muscle bundles, which undergo granular degenera¬ 
tion with marked nuclear proliferation. There is a local myositis, and 
gradually about, the parasite a cyst wall is formed. These changes, as wgll 
as the remarkable alterations in the blood, have been described in full by 
Thomas It. Brown, t'olinhcim has described a fatty degeneration of the 
liver and enlargement of the mesenteric glands. At the time of death in 
the fourth or tiftli week or later, the adult trichinae are still found in the 
intestines. " * • 


The prognosis depends much upon the quantity of infected meat, which has 
been eaten and the number of trichina; which mature in the intestines. In 
children !hc outlook is more favorable. Early diarrhoea and moderately 
intense gastro-intestinal symptoms are, as a rule, more favorable than con¬ 
stipation. 

Diagnosis. —The disease should always he suspected when a large-birth¬ 
day party or Fcsl among Germans is followed by eases of apparent typhoid 
fever. The parasites may be found in the remnants of the bam or sausages 
used on the occasion. The worms may he discovered in the stools. The stools 
should he spread on a glass plate or black background and examined with a 
low-power leys, when the trichina* are seen as small, glistening, silvery threads. 
In doubt fid enstjji the diagnosis may be made bv the removal of a small frag¬ 
ment of muscle. A special harpoon lias been devised for this purpose, by 
means of which a small portion of the biceps or of the pectoral niiiselc may 
lie readily removed. Fndey cocaine anaesthesia an incision may he made and 
n smaW fragment removed. The disease may lie mistaken for acute rheuma¬ 
tism, particularly as the pains are so severe ou movement, hut tljere is no 
special swelling of the joints. The great increase in the eosinophiles in the 
blood is, ns mentioned above, a most suggestive point* in diagnosis. .The 
tenderness is in the muscles both on pressure and on movement. The intensity 
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. . • has led fo Ilii' diagnosis of 

of flic gastro-infestinal symptom. ■ |„„|,||,.ss described as*iypli.>ni 

cliojero. -Urn. of flic ^ 

finer, wliiili the wwnr ™»’«. to . . 1 .nwmhlo. 


jv,v *) *■*—■■ ’ , , I ,1 <\iiiiitutiis soiiu'whiit rcwmbli*. 

delirium, dry tongue, «™| JJtb'Tt'n-ion amt-swelling. .edema, puriuuliirly 
The pains in the muscles, ruth - 1 { ■ Ull 

about the eyes, and shortness oi buath. .m 


taut diagnostn* 


points. ., , . .... ] low n\\ i lie hero lift- diseased 

jPronhvlaxis.—It is not delimit ly I'tipw . , . 

It has been thought ^ ra!- a.v'lf!^! Z ealing 

jwtioim of tho triehiiioiis ilU’of’swine. The as ,^ 

be grain-ieH, and not. as so common, «illo\\n o ta <» J« . . . 

factory prophylaxis is the complete cooking <>t pork and sa. sa .'s an I J . 
custom iu-England,'Frame. South tic-many, and the 1 mted Stubs, immu¬ 
nity is largely due. ... 

Treatment.—If it lias been disemernl within lwi*nty-f.»ur or thirtv-ix 
hours that a large number of persons have eaten inl’e.-led meat, the indications 
are to thoroughly evacuate the gastm-intostmal .anal. Purgatives of rhubarb 
and senna may be given, or an oecaMonal dose of calomel. (ihecrin lias been 
recommended in large doses, in order that by passing into the mt.“■tines it may 
jy its hygroscopic properties destroy the worm. Male-fern, kauiala. santonin, 
and thymol have all .been recommended in tin- stage. Turpentine may lie 
tried in full doses. There is no doubt that iharrluea in the first week or ten 
days of the infection is distinctly favorable. The indications in the stage 
of invasion arc io-relieve the pains, to secure sleep, and to support the pa¬ 
tient’s strength. There are no medicines ulii.li have any'intluence upon the 
embryos in their migration through the muscles. 


in. ANKYLOSTOMIASIS. 

(Uncinariasis; Hook-Worm Disease; Miner’s Anaemia; Egyptian Chlorosis, etc.) 

History.— In IS 1.3 llubbii first described flic book-worm in man. (Jrie- 
singer demonstrated its connection, with the Egyptian chlorosis, a disease 
which Sandwith states is mentioned by the old Egyptian writers of between 
three and four thousand years ago. Subsequently the disease was described 
id the tunnel-workers at St. (lotliard, and irom this time on has been recog¬ 
nized as a p ..i mp ortant cause of tropical anunnia and the ainumia (^-miners, 
Uriek-wnrkcrs, anil tunnel-workers. 

Incidence. I he parasite is widely spread in tropicifi and subtropical 
countries, an.l is one of the most fatal of all parasitic diseases, In Porto 
hico, in 1906—7 moic tlian 89,000 cases were treated by the permanent com¬ 
mission. An attempt is being made to stamp out the disease, which causes 
thousands of deaths, usually by a progressive ameyiia with anasarca. While, it 
was known that a few eases occurred in the United Stales, it, was not until the 
interest jtroused in’tropieal diseases by the SpaiiisJi-Ameriean War and the 
work of Ashford in I’orto Hico that the attention of American'physicians was 
called to the disease! Reports of eases were published in 1901 and 1903 and 
in the latter year StilwUook up the study of the problem and demonstrated to 
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ilil’ astonishment of I ho profession that jibe disease was 'endemic in many 
plai^Vaml was I lie cause of (lie common nmemia of flic Southern States. 
li lias,been found among the miners in Pennsylvania, but fortunately not 
to any great extent. Jn the Phdippines it is not uncommon. Among the 
miners of Germany and Austrfj-IIungary the disease lias increased very much 
.of late years. The disease is very prevalent 4 in Westphalia. During the year 
11)03, 3,000 patients were treated for ankylostomiasis in tlA? Boehuin Hospital. 
lu~EngltUid much.interest was aroused in the discovery by Haldane that the 
luiuania of.the Garnish miners wa.t due to the ankvlostoma. In Egypt the dis¬ 
ease is verji prevalent, not only among the natives, hut among the Indian 
coolies. The superb monograph of J.oos of the Government school, Cairo, 
may be referred to for details of the biology of the parasite. It prevails 
extensively in Queensland. * 

* Parasite.—The worm is a strongyle, occurring in two forms, the Old- 
World /LuJiylustuma duodena Ie and the New-World ['rtrinuria atu.eritana, de¬ 
scribed by Stiles. Loos aifd Stiles now believe that the American species 
should not be classed with I’minaria, and the new name of Necatoi: aiucri- 
ro/jus is suggested. The parasites have the same general characters; tta males 
are t4»-H-mni. in length, the females HI to 18 mm. The American worm is 
the longer, and has well-marked specific peculiarities. The mouth is provided 
with a heavy armature of sharp teeth, with which they pierce the mucosa 
of the bowel, and by means of a strong muscular (esophagus suck the blood. 
The male has a prominent caudal expansion or bursa. The eggs are G4 to 
1(> n by 3(5 to In n in the American form, and 5’i to (it) g by 3'.' g in the Euro¬ 
pean form: they are laid in segmentation, forming very characteristic bodies 
in the fares of infected persons. 

The development is direct without an intermediate host. The embryo 
lives in the water or moist ground and passes through the rhabditiforip stage. 
The mode of entrance into the body has been lnuclj discussed. The larva 1 may 
live for months in the mud and water of the mines. It may he .taken into the 
body with the drinking-water or with the dirt from the hands of the miners 
and tunhel-workers, or in the soil deliberately eaten in some instances by 
the earth feeders—the geophagi-—in the Southern States. Lyos showed that 
the embryo worms readily enter the skin and are carried by the veins to the? 
right side of the heart and to the lungs. Escaping from the pulmonary ves¬ 
sels into the air spaces, they pass up the bronchi and trachea to the pharynx 
and so down the gullet to the stomach ami intestines. These remarkable obser¬ 
vations of Isms have been continued by Scliaudinn. Bentley. Allen .1. Smith, 
and others have suggested that the “ground-itch”’ of the tropics, a peculiar 
form of dermatitis, may he due to the penetration of the skin by the ankv- 
lostoma embryos, and Boycott and Haldane think that the skin eruption 
known as the * bunches ” in the Cornish miners may be associated with the 
entrance of the worms. 

The-adult worm lives in the small intestine, ehieflv.jjj the jejunum, but 
it miyr he found in the duftdenum or in the colon, rarely in the stomach. The 
duration of life in the hoxvel has not been determined. It is probably a 
matter of years. The liability to reinfection is of course very groift. 

Symptoms. —The following factors, referred to by Stiles in his monograph 
(Hygienic Laboratory Bulletin, No. 10. Washington, fi)03), have to b*e con- 
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sidered: The constant-drain on the system by the sucking of blood {jin no 
longer as formerly be regarded as the chief cause of the ana'inia. Throftgli the 
• wounds bacterial infection may take placeJ the wall of the'bowel may 1#*; 
much tliiHwned and degenerated, so that its functions are interfered with; 
aud/lastly, it is quite possible that toxic substances are produced by the para¬ 
sites which act injuriously upon the patient. Blood is rarely found in the' 
stools. 

A considerable number of parasites must be present fo cn\isc uny symp¬ 
toms. The investigations of many physicians in (lie Soiifhern (Stales lime 
shown that in some districts a very considerable percentage ol even compara¬ 
tively healthy children have the ova in the stools. Among miners the nnanuia 
may be absent, as shown by the studies of Haldane and Boycott in ('ormvall. 
Stiles groups the cases into the three divisions of light, lfiedium, and‘severe. 
At JJie onset in the stage of incubation there may be gastro-intestinal irrita¬ 
tion, anti, according to Sand with, fever. In the advanced condition anamiia 
is the most characteristic feature. The skin is of a dirty, muddy hue, some¬ 
times of a waxy white color. In the Sputhem States it is known as the 
Florida complexion. There is a lack of lustre in the eyes and a dull, heavy 
expression, and Stiles thinks there is something very characteristic about the 
blank, lack-lustre stare in this disease. In children* there is much interfer¬ 
ence in the growth, so that they are stunted and ill-developed. As the dis¬ 
ease advances and the anannia becomes more pronounced, the liver and the 
spleen become somewhat enlarged, and there is an effusion into the abdomen, 
80 r that there is a pot-bellied condition,,due partly to the causes just men¬ 
tioned and partly to the flatulent distention. (Edema of the feet is not 
uncommon. The eardio-vascular features are those of severe anamiia—palpi¬ 
tation, shortness of breath, cardiac bruits. In a very characteristic case in 
my wards from North Carolina, in which the blood was carefully studied 
by Boggs, the red blood-corpuscles were 2,712,000, ba'Tuoglobin 37 per cent, 
leucocytes 55/WO. The differential count gave polynuclear neutrophiles 51.8; 
small mononuclears 26.4; large mononuclears 15.1; oosinophiles 4.6; mast- 
cells 3.8. The eosinophilia is a most important feature of the disease, being 
present in 94 per cent of the cases (Boycott and Haldane). 

Diagnosis. —The diagnosis is very simple. The eggs are characteristic. 
It is well to examine the stools after the use of the thymol. Stiles states 
that the blotting-paper test is useful when a microscopical examination 
eaa not be made. A portion of the fax-es is placed upon white blotting- 
paper, and if allowed to stand for aliout an hour there pv a reddish- 
brown stain suggestive of blood. Eosinophilia is a most valuable diag¬ 
nostic sign. 1 , 

Some idea of tjie intensity of the infection may be gained by the number 
of ova in the cubic centimetre of fasces. Grasse, quoted by Manson, states that 
from -150 to 180 eggs per cubic centimetre indicates an infection of about 
1,000 worms. 

Prophylaxis.— In the rural districts of the Southern Stales the disease 
is associated with the absence of proper sanitary conditions, particularly 
latrines, eic. The infection is moiacommon in tlie summer than in the win¬ 
ter, and whites appear to ho relatively more frequently attacked than the 
blacks. In infected regions the wearing of shoes should be made compulsory. 
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The prophylaxis in miners is an important national problem. New miners 
' sliourcHpass a careful medical examination.* Infected miners before resuming 
work should present a certificate ef freedom from the disease. Each working 
colliery should provide suitable closet accommodation, in infected mines, 1 to 
every 20 men of the total staff. ,They are to be emptied and disinfected daily. 
These regulations, adopted in Hungary, as given by Oliver, will, do much to 
limit the spread of the disease. 

, Prognojis.-*-Thy prognosis is good, except in the advanced cases of ame- 
mia. The figures already stated from Porto Ilico indicate its fatality under 
suitable conditions. Ashford and King estimate that at least 30 per cent 
of the deaths are due to it. 

Treatment. —After a few t days’ preliminary dieting the patient is given 
lut lf a- rir a eh m of thymol, xepeated ih two hours, and then two hours later a 
do*e of castor oil. Sandwith states that about a drachm of thymol in the 
lvventy-four hours is perfectly efficacious. He reconynends gi\Lug_lhcsthymol' 
inhrandy-er wlvisky. In ver f debilitated patients it should be given in smaller 
doses and over a longer period. The stools should be carefully examined 
at intervals of a few days, and the treatment should he repeated if the ova are 
still present. The worms are not always easy to destroy. Male-fern may he 
given in doses of from a drachm to Iwo drachms, followed by a saline purge.* 
The general treatment is that of anaunia. 

. FILARIASIS. 

For a full discussion of the zoological relations of this important groflp, 
see Stiles’ article «i my “ System of Medicine,” Yol. 1. 

Under the general term Filaria sanguinis hoininis three species of nema¬ 
todes arc included: 

Filaria banerofti, Cobold A 1877. This is the ordinary blood filaria.* The 
embryos are found in the jieriphcrul circulation onfy during sleep or at night. 
The mosquito is the intermediate host. The embryos measure *7(Lie-340-'/t 
long by tt- n I jjv broad; tail pointed. The adult male measures 83 mm. long 
by 0.107 mm. broad; the tail forms two turns of a spiral. Thsyadult fcnjale 
measures 155 nun. long by 0.715 mm. broad; vulva 2.56 mm.'from anterior, 
extremity; eggs 38 ji by 14 p. This is the species to which the liaanatochy- 
luxia and elgjiliaiUiasis are attributed. 

Filaria diurna, Munson, 1891. The larva? agree with the preceding, 
except that Manson indicates‘the absence of granules in the axis of the hotly. 
The worms occur in the peripheral circulation only during the day. or when 
the patient sta.ys,awake. Munson suspects that the Filaria loa represents the 
adult stage.* 

Filaria perStans, Manson, 1891. Only the eniki^iis- rfro-kaown. These 
are much smaller than the preceding—200 p long, posterior extremity obtuse, 
anterior extremity with a sort of retractile-rostellum. 

Manson is inclined to*regard the Filaria. pcrslans ns the cause of craw- 
.rraw, a papillo-pustular skin eruption of the west coast of Africa, which is 
• probably the same as Niellv’s dermahm juirasilaire, the'parasite ot .which was 
called by Blanchard Jlluiltdills-Xieihji. Manson has shown that in the blood 
of the aboriginal Indians in British Guiana there-a re *t wo forms of filarial 
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embryos which differ somewhat from the ordinary types. Daniels and Uiwaril 
liave shown the extraordinary prevalence of these parasites in the aborigines— 
fully 58 per cent. Daniels has found the mature lilaria* in ^wo subjects in th'6 
upper part of the mesentery, near the pancreas and in the suhpericardial fat. 

The most important of these js the Filari/l Bancro/li, which produces the 
hannatochylu'Ha and the lymph-scrotum. 

The female produces an extraordinary number of embryos, which enter the 
blood current through the lymphatics. Kaeji embryo is wifliin its ,shell, which 
is elongated, scarcely perceptible, and in no way impedes the movements. 
They are about the ninetieth part of an inch in length and the'diameler of 
a red blood-corpuscle in thickness, so that limy readily pass through the 
capillaries. They mpve with the greatest,aeti\ily* and form very striking and 
readily recognized objects in a blood-drop under the microscope. A rJhnark- 
nblefeature is the periodicity in the occurrence of the embryos in the blood. 
Tu the (faytime they are almost or entirely ab.-ext. whereas at night, in typical 
eases, they arc present in large numbers. If. howe\er. as Stephen Mackenzie 
has shown, the patient, mersing his habits, sleeps during the day. the peri¬ 
odicity is reversed. Tn the case reported by Lnthrop and Pratt the number 
of embryos per cubic centimetre of blood was <nlculated hourly during 
the night; it rose steadily from four o’clock in the afternoon till midnight, 
when 2,100 per e.cm. were present, then fell, none being found at tui o’clock 
the following morning. The further development id' the embryos is associated 
with the mosquito, which at night sucks the blood and in this way frees them 
fnjm the body. After developing a little it was thought that they were set 
free in the water by the death of the host. S. P. James has found them in 
the tissues of the proboscis of the mosquito, and the infection is probably 
direct, as in malaria. The lilaria* may be present in the bodv without causing 
tiny symptoms. In the blood ol animals lilaria* arc \crv common ami rarely 
cause inconvenience. It iJ only when the adull worms or (lie mu block the 
lymph channels that certain detinife s\mp(oms incur. Munson suggests-Thut 
it is the ova (prematurely discharged), which arc considerably shorter and 
thicker than the full-grown embryos, which block the lymph channels and pro- 
luce the conditions of hicmatochy 1 ui’la, elephantiasis, anil Ivmph-scrotnm. 

The parasite is widely distributed, particularly in tropical and subtropical 
.ountries. Guiteras has shown that the disease prevails extensively in the 
southern States, and since his paper appeared emilribulions liave been made 
oy«Matas, of New Orleans, Mastin, of Mobile, |), ; Sausstire, of Charleston, 
and Opic. 

The effects produced may be described under the following conditions: 

1. II/HM ,vTOi:u. y r.l;itt a. Without any external manifiVlalivns, and in 
many cases without special disturbance of hcalflt. flu*'subject from time to 
tune passes urine of an opaque while, milky appearance, or bloody, or a obv¬ 
ious fluid which on settling shows a slightly reddish dot. The urine may he 
normall in quantity or increased. The condition i* usually intermittent, and 
the parent may pass normal urine for weeks or months at a time. Miero- 


*nymirs mine contains minute molecular fat granules, usually 
rcd.hlood-corpiwclcs in various amounls. The embryos were first discovered 
by Demarquay, at Paris and in the urine l.v Wueherer at llahia in 

I860. It is remarkable for liovv long the condition may persist without sLri- 
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oub uqpairmeiit of tin- health. A patient, Sent to me liy Dawson, of Charles¬ 
ton, haS had ha-matochylima intermittently for eighteen years. The only 
iilconvctiience has .been in the passage of the blood-elots which collect in the 
bladder. At times lie has also uneasy sensations in the lumbar region. The 
embryos are present in his blood at night in Jarge numbers. Chyluria is not 
ft 1 ways due to the filaria. The noil-parasitic form of the disease fs considered 
elsewhere. 

Opportunities for studying the, anatomical condition of these cases rarely 
occur. In Hie eusjMloseribed by Stephen -Mackenzie the renal and peritoneal 
lymph plexuSes were enormously enlarged, extending from the diaphragm to 
thc pelvis. The thoracic duet above the diaphragm vun impervious. 

»• Jam en-SnioTi'.n and'eertain, forms of eleiilinnlionis are a 1 > caused 
by # the lilaria. In ibe former tin 1 tissue’s of the scrotum are enormously 
thhjiened and the distended lymph-vessels may lie plainly seen.- A dear, 
sometimes a turbid, fluid follows puncture of the skin. The question of the 
relation of lilaria; to the forms of tropical elephantiasis lias been reopened, 
and it seems doubtful if all depends upon filaria-. 

Treatment.— So far as 1 know, no drug destroys the cinhno- in the blood. 
In infected districts the drinking-water should be boiled or filtered. In, 
eases of chyluria the patients should Use a dry diet and avoid all excess of* 
fat. The chyle may disappear quite rapidly from the urine under these meas¬ 
ures, but it does not necessarily indicate' that the case is cured. So long as 
clots and albumin are present the leak in the lymphoid varix is not healed, 
although the fat. not being supplied to the chyle, may not be present. »A 
single tumblerful of milk will at once giu- ocular proof of the pntenev or 
otherwise of the rtfpture in the \arix (.Mnnaon). 

The surgical treatment of some of these cases is mo-t successful, particu¬ 
larly in the removal of the adult lilaria- from the enlarged lymph-glands, 
especially in the groin*. Maitland states that during seven years opera¬ 
tions of this kind June been performed without serious symptoms. In a 
ease of Primrose's. of Toronto, the parasites were absent from the blood six 
and a half months after operation. 

V. DBACONTIASIS (Guinea-worm Disease). 

The Filaria or Dracunculus medinensis is a widely spread parasite in 
parts of Africa and the East Indies. In the United States instances occa¬ 
sionally occur,. Jarvis reports a ease in a post chaplain who had lived at 
Fortress Monroe, Yu., for thirty years. Van Harlingen's patient, a mail 
aged forty-svven,*had never lived out of Philadelphia, so that the worm 
must lie include^ among the parasites of this country. A majority of the 
eases reported in American journals have been imported. 

Only the female is known. If develops in the subcutaneous and inter¬ 
muscular connective tissues and produces vesicles and abscesses. In the 
large majority of the eases the parasite is found in (lie leg. Of 181 eases, 
ill Ik’f the worm was I'dhnd in the feel. limes in the'leg. and It, times in 
lh(‘ thigh, it is usually solitary, though there are cases on record in which 
six or more have liecn present. It is cylindrical in form, about 'i mm. in 
diameter, and from 50 to 80 cm. in length. 
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The worm gains entrance to tlyj system through the stomach, not through 
the skin, as was formerly supposed. It is probable that botli mqJ^ and 
female are ingested; but the former dies and is discharged, while the latter 
after impregnation penetrates the intestine and attains it^full development 
in the subcutaneous tissues, where it may remain quiescent for a long time 
and can be /elt beneath the skih like a bundle of string. The worm con-, 
tains an enormous'number o>f living embryos, and to enable them .to escape 
she travels slowly downward head first, and, as mentioned, usually reaches 
the foot or ankle. The head then penetrates the skin and the epidermis 
forms a little vesicle, which ruptures, and a small ulcer is left, gt tin* liottom 
of which the head often protrudes The distended uterus ruptures and 
the embryos are discharged in a whitish fluid., After getting rid of them 
the worm will spontaneously leave her" host. In thefwater the -embryos 
develop in the cyelops—a small crustacean—and it seems likely that man 
is infected by drinking the water containing these developed larva;. 

When the worm first appears it should not? be disturbed, as after par¬ 
turition she may leave spontaneously. When the worm begins to come out 
a common procedure is to roll it round a portion of smooth wood and in 
this way prevent the retraction, and each day wind a little more until the 
‘entire worm is withdrawn. It is stated that spend care must lie taken to 
prevent tearing of the worm, as disastrous consequences sometimes follow, 
probably from the irritation caused by (he migration of the embryos. 

The parasite may be excised entire, or killed by injections of bichloride 
ofmdcury (L to 1,000). It is stated that, the leaves of the plant called 
muirpaUeA^are almost a specific in the disease. Asaftetida in full doses is 
said to kill the worm. 

In East Africa Kolb states tliat lie found in the abdominal cavity of 
a recently killed native Massai several large nematode worms believed to 
be allied to the filaria meilinensis. lie thinks this pivasite is possibly asso¬ 
ciated with ydiat is known as the Massni disease, characterized by attacks of 
fever lasting some three days, with tenderness of the abdomen and vomit¬ 
ing. Kolb thinks that in these cases the filaria 1 which have hoiomv" encysted 
about the liver “as a normal event in their life history btiM their cysts, the 
contents escaping into the peritoneal cavity, thereby giving rise to the symp¬ 
toms.” The sybjeet is one which requires further investigation. 


VI. OTHER NEMATODES. 

Filaria.—Among less important lilarian worms parasitic in man the 
following muy he mentioned :* Filaria hm, which is a cylindrical worm of 
about 3 cm. in length and whose habitat is beneath the conjunctiva. It has 
been found on the West African coast, in Brazil, and in Hie West Indies. 
Filaria lentvt, which has been found in a cataract. Tima* specimens have 
been found together. lilaiia hibialis , which lias been found in a pustule 
in the upper lip. Filaria haminis oris, which wtfs dcserilicd by Is-idy from 
the mouth of a child. Filaria bronrhialis. whic h has been found oevasion- 

ally in the trachea, ami bronchi. This parasite has been ... in a few- 

ease* in the TTronebiples and in the lungs. There is , 10 evidence that it over 
produces an extensive verminous bronchitis similar to that which 1 have 
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describ’d in dogs. Filnria iiumHim« the ^ommon Filina sanguinis of the 
dog-^fc which Howlhy lias described two eases in man. ease with 

hrinatiyia female worms were found in the portal vein, and' the ovu were 
pr@UlU.iu the thickened bladder wall and in the ureters. 

Trichocephalus dispar ( W iMi’-vvo it.vi).—This parasite is not infrequently 
found in the eieeum and largoTiilesTine of man. it measures from 4 to 5 cm. 
Ill length* the male being somewhat shorter Mufti the femhle. <l’he worm is 
readily reuognfsied *by the remarkable dilTerenee between the anterior and 
posterior pyrtion* The former,’which forms at least three fifths of the 
body, is extremely thin and hair-like in contrast to the thick hinder por¬ 
tion of the body, which in the female is conical and pointed, and in the 
male more old use and usually rolled like a spring. T1 m-egg* -are ava 1, lctnon- 
slpilicd* <>.05 mm. iti length, and each is provided with a button-like pro¬ 
jection. . 

The. number of the worms .found |s variable, as many as a thousand Sav¬ 
ing been counted. It is a widely spread parasite. In parts of Europe it 
occurs in from 10 to ,‘i0 per cent of all bodies examined, but in the United 
States it is not so common. The triclioceph&lus rarely causes symptoms. 
French and Boycott found ma in 10 of 500 Guy’s TTospital patients. They 
found no etiological relationship of the parasite to appendicitis. Several eases 
have been reported in which profound an&'mia lias occurred in connection 
with this parasite, usually with diarrhoea. Enormous numbers may be pres¬ 
ent, as in Rudolph's ease, without producing any symptoms. 

Tluijliugnosis is readily made by the examination of the fieees, which con¬ 
tain, sometimes in great abundance, the characteristic lemon-shaped, hard, 
dark-brow n eggs. • 

Dicotophyme gigas (KivrnoxnYi.un tin;vs).—This enormous nematode, 
the male of which mcu'urc- about a., foot ill length and the female .about 
throe feet, occurs in vary many animals and has occasionally been met with 
in man. It is usually found in the renal region and may entirely destroy 
the kidney. 

Anguillula aceti. —The Anguillula aceti, or vinegar eel, is sometimes 
present in tho urine (m one ease it is said from the bladder). It is most 
probably a contamination from a dirty bottle in which the urine is col¬ 
lected. 

Strongyloides intestinalis. —Under this name are now included the small 
nematode worms found in the faves and formerly described as Anguillvjii 
xlrrraralj *. Anguillula iutesUnnlis. and Jlliabdoncmti intestinal!'.. This para¬ 
site occurs abundantly in the stools of the endemic diarrhoea of hot countries, 
and hriR been specially described by the French in the diarrhiea of Cochin- 
China. It has Ixx-n found in Manila by Strong, and thnv eases have been 
reported from nij clinic by W. S. Thayer. It is stated that llie worms occupy 
all parts of the intestines, and have even been found in the biliary and pan¬ 
creatic ducts. ' It is only when they are in very large numliors that they pro¬ 
duce syvore dili!Th<ea and ifniemin. 

Acanthocephala (Ty,yitx-ujiuusn Wokms). —The (Ugantorhynchus or 
'EcMnorhjjnchus gigas is a common parasite in the intestine of the’hog and 
attains a "large size. The larvae develop in cockchafer grubs. The Ameri¬ 
can intermediate host is the dune hug (Stilt's). Lambl found a small 
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Echinorhjiiichus in the intestine of a boy. Wolfit s specimen, why'll wa- 
found encysted in the intestine of a soldier at Netley, is stated by ^iolioli 
probably not to have been an Echinorhynuhns. Recently a case of Echini) 
rliynchus moniliformis has been described in Italy by Grassi and Gulandruccio 


F. PAftASITIC 'ATtiVCIINIDA AND TICKS. 

Pentastomes. —1. Ltxguati'La rhinama (PiiUaslo.nj.a^ liniioJilcs) has a 
somewhat lancet-shaped body. the female being front .‘1 to 4 intjies in length, 
the male,,about,an inch in length. The. body is tattering and marked by 
numerous rings. The adult worm infests the frontal sirmscs and nostrils 
ofThe dog, more rarely of the horse. ‘The larval form, which is kpown its 

the T.ingunfulf, enj-ynh, (Prilttlstolll Hill (ll'llt il'lllll t II III) , is SCCI1 ill t llO illtCVIlM I 

organsj particularly the liver, but has also been found in the kidney. The 
ad+dt worm has been found in the nostVil of n'ufn. but is very rare and seldom 
occasions any inconvenience. The larva' are by no means uncommon, par¬ 
ticularly in parts of Germany. 

2. T he Por ooepiia r.t;s co.vstrictus (Penlaslomum coiistriifiiiii), which is 
about the length of half an inch, with twenty-three rings on the abdomen, 
was found by Aitken in the liver and lungs of a soldier of a West Indian 
regiment. 

The parasite is very rare. Flint refers to a Missouri case in which front 
75 to 100 of the parasites were expectorated. The liver was enlarged and 
tne parasites probably occupied this region. In 18(59 1 saw a specimen which 
had been passed with the urine by a patient of James, 11. Richardson, of 
Toronto. 


Demodex (Acarus) folliculorum (var. hominis). —A minute parasite, front 
0.3 mm. to 0.4 mm, in length, which lives in the seliyccouh follicles, particu¬ 
larly of the, face. It is doubtful whether it product's any symptoms. Pos¬ 
sibly when in large numbers they may excite inllammation of the follicles, 
leading to acne. 

Sarcoptes,(Acarus) scabiei (I'EGw-lA'sfior).—-This is the most important 
of the arachnid parasites, as it produces troublesome and distressing skin 
eruptions. Thejtale is 0.23 mm. in length and 0.19 mm. in breadth; the 
female is 0.45 nun. in length and 0.35 mm. in width. The female can be 


spen readily with the naked eye and has a pearly-white color. It is not so 
common a parasite in the United States and Canada as in Kit rope. 

,The insect lives in a small burrow, about 1 cm. in length,'which it makes 
for itself in the epidermis. • At . the end of this hurro^ the female lives. 
The male is seldom found. The chief seat of the parnsiTi''TA''nV'fTie' fold- 
where the skin ft most delicate, as in the web between tin!’fingers anti toes, 
the backs of the hands, the axilla, and the front of the abdomen. The head 
and face arc rarely involved. The. lesions which result from the presence 
of the itch insect are very numerous and result! largely from the irritation 
of the scratching. . The commonest is a papular and vesicular rash', or, in 
children; an ecthymatous eruption. The irritation and postulation which 
follow the scratching may completely destroy the burrows, but in typical 
cases there is rarely doubt as to the diagnosis. 
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Hm. toteient is,gimple. It should consist of warm h a t ha- with a thor¬ 
ough irae of a soft soap, after which the « lrin ..ahnu |fl b g ai^int f rl with sul- 
p fiur ointm ent. w(iieh in the case of children should bo diluted. An oint¬ 
ment of naphthol (drachm to the ounce) is very efficacious. 

Leptui autumnalis (ILuivkh* Bug).—-T hjs redtlish-colored parasite, about 
half a millimetre in size, is often found in large numbers in fields and in 
gardens. Thc^r attach themselves to animals 'and man*with their sharp 
proboscides?, and the booklets of tljeir legs produce a great deal of irritation. 
TluguifiUBpst frequently found on the logs. They are readily destroyed by 
,-ulphur ointhicnt or corrosive-sublimate lotions. 

Izodiasis (Tick-fe visit).—In South Africa, particularly in the western 
provinces of the Uganda Protectorate, the western districts of German East 
Africa*and the eastern regions of the Congo Free State, there is a disease 
known by this name, believed to be transmitted by a tick—the Ornithodorus 
or Argos mouhata. Christy plates that- the bite of the 0. Savignyi 3oes not 
produce any ill effects. The ticks live in old houses, and their habits are 
u*ry much like those of the common bedbug. The symptoms are pains in 
th e h a nd , bg.elt.und limbs, vomiting, fever and diarrhoea, which may last for 
from two to four weeks. Death may occur between the tenth and fifteenth 
days. A majority of the cases recover. A spirillum has been described in 
the blood by P. II. ltoss and Milne. 

The Dermqccntor occidentals is present in the Northwestern States from 
California to Montana. The bites may cause severe lymphangitis. It appears 
to be the medium of transmission of the llocky Mountain spotted fever, whjfh 
is described on p. this. 

In Arizona anfl other parts of the Southwestern States, a tick— Ornitho- 
donis nicynini —is occasionally found in the car and in the nose, causing 
suppuration and intense suffering. 

Several other varieties of ticks are occasionally found on man—the Ixodes 
riciiuu and the Dcrmaccntor Amcricanus, which are met with iu horses 
and oxen 


G. PARASITIC INSECTS. 

Pediculi (Pjitjiiiiiasis; Pediculosis). —There are three varieties of the 
laxly louse, which are found only in persons of uncleanly habits. 

Pedk'ulvs caimtis.— The male is from 1 to l.o mm. in length and Hie 
female nearly* 2 nun. The color varies somewhat with the different races 
of men. it is lijfht gray with a black margin in the European, and very 
much darker in the negro and Chinese. They are oviparous, and the 
female lays alxjut. sixty eggs, which mature in a week. The ova are 
attached to the hairs, and can be readily seen as white specks, known 
popularly as. pits. The symptoms arc irritation and itching of the scalp. 
When numerous, the insists may excite an eczema or a pustular derma¬ 
titis, which causes crusts and scabs, particularly at the hack of the head. 
,ln the most extreme cases the lmir becomes tangled 'in those crusts and 
matted together, forming at the occiput, a linn mass which is known as 
plica polonira, ns it was not infrequent among the Jewish inhabitants of 
Poland. 
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Pediculus coiti’OHJS (vestimcnlonun) . —This is considerably larg§£,than 
the head louse. It lives on the clothing, and in sucking the bloodcauscs 
minute haemorrhagic specks, which are very common about the neck, bacic, 
and abdomen. The irritation of the bites Jmui-jam se urtica ria, and the 
sc ratching ig . usually in linear t lines. In Ibng-standing cascS", "particularly 
in old dissipated characters, the skin ^becomes rough and greatly pigmented; 
a condition which’has been termed the vagabond's disease— morbui erronnm 
—and which may bo mistaken for the brpnzing of Addison’s disease. The 
pigmentation in some cases may be extreme and extern? to the face and 
buccal mucosa. 

Phtiiirius pubis differs somewhat from the other forms, and is found 
in the parts of the body covered with s\iort hairs, as the pula's; more rarely 
the axilla and eyebrows. 

The taehes bleudtres or peliomata, excited by the irritation of pcdiculi, are 
peculiar subcuticular bluish or slate-cob*red spn^s from 5 to 10 mm. In diam¬ 
eter seen about the abdomen and thighs, particularly in febrile? cases. They 
are very well pictured in Murchison's work on Fevers. The spots are more 
marked on white thin skins. They are stains caused by a pigment in the 
secretion of the salivary glands of the louse. I have never seen these macula 
cerulece, as they are also called, without finding the lice or their nits. 

Treatment. —For the Pediculus cn/iilis, when the condition is very bad, 
the hair should be cut short, as it is very dillicult to destroy thoroughly all 
the nits, llepeated saturations of the hair in coal-oil or in turpentine are 
usually efficacious, or with lotions of carbolic acid, 1 to 30. Scrupulous 
cleanliness and care arc sufficient to prevent recurrence. In the case of the 
Pediculus corporis, the clothing should be placed for houfs in a disinfecting 
oven. To allay the itching a warm hath containing 4 or 3 ounces of bicar¬ 
bonate of soda is useful. The skin may be rubbed with a lotion of carbolic 
acid, 2 drachms to the pint, with 2 ounces of glycerin. For the Phthirins 
pubis white *precipitate or ordinary mercurial ointment should be used, and 
the parts should be thoroughly washed two or three times a day with soft soap 
and water. 

Cimex lediulariun (Common Bedbug).—' The tropical and subtropical 
variety is Cimex rotutidalius (\V. S. Patton). It liven in the crevices of the 
bedstead and in the cracks in the floor and in the walls. It is nocturnal in 
its habits. The peculiar odor of the insect is caused by the secretion of a 
special gland. The parasite possesses a long proboscis, with which it sucks 
the blood. Individuals differ remarkably in the reaction to the bite of this 
insect; some are not disturbed, in the slightest by them, in others the irrita¬ 
tion causes hypenrmia and often intense urticaria. Furftigafbm with sul¬ 
phur or scouring *with corrosive-sublimate solution or kerosepe destroys them. 
Iron bedsteads should be used. 

Pulex irritans (Common Flea).— The male is from 2 to 2.5 mm. in 
length, the female from 3 to 4 mm. The flea, is a transient parasite on 
man. The bite causes a circular red spot of hyperamiia in the centre of 
which is,a little speftk wlrerc the boring apparatus has entered. The amount 
of irritation caused by the bite is variable. Many persons suffer intensely 
and*a diffuse erythema or an irritable urticaria develops; others suffer no 
inconvenience whatever. 
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The* Pule* penetrans ( sand-flea ; jiggef) is found in tropical countries, 
particslarly in the West Indies and South America. It is much smaller 
than the common Ilea, and not 'only penetrates the- skin, but burrows and 
produces an inllariimation with pustular or vesicular swelling. It most fre¬ 
quently attacks the feet. It is* readily removed with a needle. Where they 
exist in large numbers the essential oils are used on the feet as a preventive. 

H. PARASITIC FLIES. 

MYIASIS (Myiosis). 

The accidental invasion of the body cavities and of the skin by the larvae 
of the vliptera is kitBwii as myiasis. 

'The larva* of the Luuilia macellaria, the so-called screw-worm, have been 
found in the nose, in wounds, and ip the vagina after delivery. They can 
be removed readily with the forceps; if there is any difficulty, thorough 
cleansing and the application of iyr antiseptic bandage is sufficient to kill 
them. The ova of the blue-lwttle fly may be deposited in the nostrils, the 
ears, or the conjunctiva—the myiasis narium, aurium, conjunctiva!. This 
invasion rarely takes place unless these regions arc the seat of the disease.* 
In the nose and in the ear the larva* may cause serious inflammation. Even 
the urethra has not been spared in these dipterous invasions. 

Gastrointestinal myiasis may result from the swallowing of the larvse of 
the common house-Hv or of species of the genus Anthomyia. There are mapy 
cases on record in which the larvae of the Musca domeslica have been dis¬ 
charged by vomiting. Instances in whicli.dipterous larva! have been passed 
in the ficces are less common. Finlnyson, of Glasgow, has reported an inter¬ 
esting case in a physician, who, after protracted constipation and pain in 
the back and sides, jftssed large numbers of the* larva; of the flower-fly— 
Anthomyia canicularis. Among other forms of larva? or gentlea, as they are 
sometimes called, which have been found in the feces, are those of the com¬ 
mon house-fly, the blue-bottle fly, and the Teehomyza fused. The larva? of 
other insects are extremely rare. It is stated that the caterpillar of the 
taby moth has boon found in the feces. 

A specimen of the llonuilomyia scularts, one of the privy, flies, was sent 
to me by Dr. IIartin, of Kaslo City, British Columbia, the larva* of which 
were passed in large numbers in the stools of a man aged twenty-four# a 
native of Loujsiann. They were present in the stools from May 1 to July 
15, 1807. 

Although no grave results necessarily folldw the invasion of the alimen¬ 
tary tract by these larva 1 , yet they may be the cause of serioqs intestinal ulcer¬ 
ation manifesting itself by a dysenteric disease with fatal result. 

Cutaneous Myiasis. —The most common form of cutaneous myiasis is that 
in which an external wound becomes “ living,” as it is called. This myiasis 
vulnerum is caused by th? larva 1 of either the blue-bottle or the common 
flesh-fly. 

* The skin may also be infected by the larvae of the Musca vomitoria, but 
more commonly by the bot-flies of the ox and sheep which occasionally attack 
man. This condition is rare in temperate climates. Matas has described a 
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case in which oestrus larvae were found in the gluteal region. In .parts oi 
Central America the eggs of another bot-fly, the Dermatobia, are noUnfrc- 

quently deposited in the skin and produce a swelling very like tile ordi 
nary boil. ' ' 

Dermamyiasis linearis t migrans oestrosa is a remarkable cutaneous condi¬ 
tion, observed particularly in Russia and occasionally in other countries, in 
which the larva ^f Gastrophilus cqu{ (Samson), the horse bot-fly, makes ?t 
s ightly raised pale red “ line " which travels over the body surface,‘soundimes 
with great rapidity. It has been referred,to as Larva mig rail's add as (Veep- 
mg Lruptiop. (See Hamburger, Journal of Cutaneous Diseases, l!)()t.) 

In Africa the larvae of the (favor Hy arc not uncommonly found beneath 
the skin in little boils. In the Congo region, Dutton, Todd, and Christv 
found a troublesome blood-sucking dipterous larva, known as the floor matron 
the fly of which is the Anrlimeromyia lutcola. * * 

Caterpillar Rash.— In some districts in Europe the hairs of the proces¬ 
sion caterpillar, particularly of the species Uycthocnmpn, cause an intense 
urticaria, the so-called V. epidemlra. There are districts in Switzerland 
winch have been rendered uninhabitable in consequence of the skin rashes 
caused by the caterpillars. Of late years in New England and some other 
* parts of the Ended States the caterpillar of the brown-tailed moth has caused 
much discomfort. The hairs are widely distributed by the wind, and the barbs 
are so arranged that they readily work into the skin. Whole families have 
been affected by an intense eruption which has been mistaken for that of 
small-pox. In England, Thresh has called attention to the frequency of these 
caterpillar rashes due to the yellow-tailed moth, Poribrsia sJilis. 

,, o HarVest Rash (Erythema Ai.ttmvalk).— In parts of England durin- 

zz zSzizc ■, zr ^ «•** 
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SPECIFIC INFECTIOUS DISEASES. 

i. Typhoid fever. 

Definition. —A general infection caused by bacillus typhosus, character 
i/od anatomically bv hyperphyki and alceration of the intestinal lymph-folli 
lies, swelling of the mesenteric glands and spleen, and pareneliymatoui 
changes in the oilier organs. There.*are eases in which the local changes an 
slight or absent, and there are others with intense localization of the poisor 
in the lungs, spleen, kidneys, or cerebro-spinal system. Clinically the diseasi 
is marked by fever, a rose-colored eruption, diarrhoea, abdominal tenderness 
tympanites, and enlargement of the spleen; but thes^symptoins are extremely 
inconstant, and even the fever varies in its character. 

Historical Note. —1 lux ham, in his remarkable^ Essay on Fevers, had 
“ taken notice of the very great difference there is between the putrid malijf- 
mut and the slow nervous fever.' 7 In 1813 Pierre Bretonneau, of Tours, 
distinguished “dotfiiencnlerite” as a separate disease; and Petit and Serrcs 
described ciitero-niosoiitoric fever. In 182!) Louis’ great work appeared, in 
which the name “ typhoid ” was given to the fever. At this period tvfdioid 
fever alone prevailed in' Paris and many European’cities, and it was univer¬ 
sally believed to be identical with the continued fever of Great Britain, where 
in reality typhoid and typhus coexisted. The intestinal lesion was regarded 
as an accidental occurrence in the course of ordinary typhus. Louis’ stu¬ 
dents returning to their homes in different countries had opportunities for 
studying the prevalent fevers in the thorough and systematic manner of their 
master.. Among these were certain young American physicians, to one of 
whom, Gerhard, of Philadelphia, is due the great honor of having first 
.dearly laid down the differences between the two diseases. His papers in 
the American Journal of the Medical Sciences, 1837, are the first which 
give a full and satisfactory account, of their clinical and anatomical distinc¬ 
tions. The studic* of dames Jackson, Sr. and Jr., of Enoch Hale and of 
George G. Shattiifk, of Boston, and of Alfred Stille and Austin Flint made 
the subject very familiar in American medicine. In 1812 Elisha Bartlett's 
work appeared, in which, for the first time in a systematic treatise, typhoid 
and typhus fever were separately considered with admirable clearness. In 
Great Britain the recognition.of lln 1 difference between the two diseases was 
very slow, and was due largely to A. P. Stewart, and, finally, to iho careful 
Audios of Jonnor between 181!) and 1850. 

Etiology.— Gen mi at. Prevalence.—T yphoid fever pA’vails especially in 
temperate climates, in which it constitutes the most common continued fever. 
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Widely distributed throughout all, parts of the world, it probably presents 
everywhere the same essential characteristics, and is everywhere an index of 
the sanitary intelligence of a community. Imperfect sewerage and contain fc 
iiiatcd water-supply are two special conditions favoring the distribution of 
the bacilli; filth, overcrowding, and had ventilation are accessories in lower¬ 
ing the resistance of the individuals exposed. While from an infected person, 
the disease may be spread by } infers, food, and flics. 

In England and 1 Vales in 1906 the disease was fatal to 3,169 .persons, a 
mortality of 93 per million of living persons. It destroys more lives in 
proportion to population in towns than .in the country. The rate was lower 
in 1906 than in any year but one since 1869. Compared with the quinquennial 
average, there was a very marked reduction (Tivtham). 

In India the disease is very prevalent; no race or efted is exempt, and 
80 per cent of the cases of continued fever lasting three weeks prove'to 
be enteric (L. Eogers). 

In the United States typhoid fever continues to lie disgracefully prevalent. 
From 1900 to 1901 thedeath rate in the registration areaswas 33.8 per 100,000. 
It is estimated that from 35,000 to 40,000 persons die of it every year, so 
/hat at a moderate estimate nearly one half million people arc attacked an¬ 
nually. It is more prevalent, in country districts than in cities, and, ns Fulton 
has shown, the propagation is largely from the country to the town. What is 
needed both in Canada and the Cnited States is a realization by the public 
that certain primary laws of health must be obeyed. 

,In Germany the larger cities have comparatively little typhoid fever. 
The story of Hamburg, as told bv Reincke (Lancet, i, 19(H), -hoidd be read 
by all interested in the disease. During the past twenty-live years the death 
rate from enteric in Prussia has been reduced from an average of over 6 to 
less than 2 per 10,000 of the population. It is still verv prevalent in some 
of the country districts. 


Typhoid fever has been one of the great scourges of the armies, and kills 
and maims more than powder and shot. The story of the recent wars forms 
a sad chapter in human inefficiency. 

In the Spanish-American War the report of the Commission (Reed. 
\ aughan, and Shakespeare) shows that one tilth of the soldiers in the national 
encampments bad typhoid fever—among 10T.9;;{ ,„cn (here were ‘'Oi ls 
cases with 1,580 deaths. In 90 per cent of the volunteer regfnmnt- 
* d s<: , roke out wlt h,n eight weeks after going into camp. In 
he ojnmon of the Commission the most important factors were camp poll,i- 

th f a f S d earrlcr8 of C0nta « 10 ',> a "d the contamination through the air in 


had^OSltas^rd W r thc B [ itisl ‘ arniv ’ 53 W officers and men. 
had 57,684 ca es of enteric fever, with 8,«5 deaths (Simpson), while onh 

252? - ;j; c c 

X r i ?aw!ti n T ,,,Te f,,r j| a [ llinid " 1 w,l,,r no doubt „Vimporh,nl 

.. 



TYPHOID FEVER. 


59 


nut doubt a very important factor in (lie,.infection of both food and drink. 

f)n the other hand, the Japanese and Russian War demonstrated the re- 
lrfui'kaljc efficiency of modern hygiene, if carried out in an intelligent man¬ 
ner. The Japanese returns are not yet published, hut no great war has ever 
been conducted witli such forethought for the pVeservation of the fighting 
unit, and in consequence the mortality from typhoid fever and dysentery was 
exceptionally low. 

Season *—Almost without exception the disease is everywhere more preva¬ 
lent in the gutum^, hence the old popular name autumnal fever. The exhaust¬ 
ive study of this question by Sedgwick and Winslow shows everywhere a strik¬ 
ing parallelism between the monthly variations in temperature and the 
pievulence of the disease. Ip a lew cities, notably Paris, Philadelphia, Chi- 
iiigo, a*id Dresden, flic curves arc irregular, showing, in addition to the usual 
summer rise, two secondary maxima in the winter and spring, and these 
authors suggest that epidemics at these seasons are characteristic <Jf cities 
whose water-supply is most sfihjcct to pollution. In their opinion “the most 
icasonahle explanation of the seiisoipil variations of typhoid fever is a direct 
clfcet of the temperature upon the persistence ill nature of the genus which 
proceed from previous victims of the disease.” 

Of 1,500 cases at the Johns Hopkins Hospital (upon the study of which 
this section is based). Kid were in August, September, and October. 

Six. —Males and females are equally liable to the disease, but males are 
much more frequently admitted into hospitals, 2.4 to 1 in our series. 

Age. —Typhoid lever is a disease of youth and early adult life. T^ie 
greatest susceptibility i- between the ages of fifteen and twenty-five. Of 
1.500 cases treated in my wauls at the Johns Hopkins Hospital there wore 
under fifteen years of age, 251; between fifteen and twenty, 25:?; between 
twenty and thirty. OKU; between thirty and forty, 227; between forty anil 
lifly. KM; between liflyauid sixty. S; above sixty, ]]»; age not given, 1. Cases 
me rare over sixty, although Manges believes that they area more common 
than the records show. As the umis’ is often atypical the diagnosis may he 
uncertain hud the di-ease not recognized until autopsy. It is not very infre¬ 
quent in childhood, but infants are rarely attacked. Murcliiswi saw a ease 
;it the sixth month. There is no evidence that the disease is congenital even 
hi eases in which the mother has contracted it late in pregnancy. 

Ijniuunilii .—Not all exposed to the infeetion take the disease. Some fam¬ 
ilies seem more susceptible than others. One attack usually protects. '1 v*o 
Hacks have been described within a year. “Of 2,000 eases of enteric fever 

■ I llu* Hamburg (ieueral Hospital, only 11 persons were affected twice and 

■ ■•ilv 1 person lliace times" (Drenchfold). I’f is well known that usually 

v, it bin a short time, after recovery the immune suhstaiucs disappear from the 
I lood, yet in most eases the relative immunity lasts a long time, frequently 
lor lift!. An experimental explanation for this fact has been given in the 
demonstration •that animals which have once reacted to the typhoid infec¬ 
tion, ri;aet in throwing out* immune substances lriore quickly and in larger 
amounts when danger again threatens (Cole). • 

• Hai; i i.i.i;s Ti'l’Jlosi's.—The researches of F.herth, Koch. Guffky. and others 
have shown that there is a special micro-organism constantly associated yith 
typhoid fever, (a) General Characters.— It is a rather short, thick, flagol- 
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lated, mgt.ilo lull-ill ns. with roundml ends, in one of which, someii mcs* *i n Ik>I1i 
( particularly in cultures), there can hi' seen a glistening round body, at one 
time believed to bo a spore; but these pfilar structures arc probably orily 
areas of degenerated protoplasm. It grows readily on various nutritive media, 
and can now be differentiated from Bacillus ivli, with which, and with certain 
other bacillf; it is apt to be confounded. This organism now fulfills all the 
requirements of Ivoclrs law—if is constantly present, and it. grows outside the 
body in a specific manner; the third requirement, flu* production of the, 
disease experimentally, has been successfully met by (Iriinbmun, of locds, wlm 
has produced the disease in ehimpanzc.es. The bacilli or their «i ox ins inocu¬ 
lated in large quantities into the blood of rabbits' arc pathogenic, and in 
some instances ulcerative and necrotic lesions in the intestine may he pro¬ 
duced. But similar intestinal lesions may be caused bv iff her bacteria^ includ¬ 
ing Bacillus coli. 

Cultures are killed within ten minytes by p temperature of (50° 0. They 
may live for eighteen weeks at -a 0 allhough most die within two weeks, 
and all within twenty-two weeks (Bark I. The typhoid bacillus resists ordi¬ 
nary drying for months, unless in very thin layers, when it is killed in five 
to fifteen days. The direct rays of the sun completely destroy them in from 
four to ten hours’ exposure. Bouillon cultures are destroyed by carbolic acid, 

1 to 200, and by corrosive sublimate, 1 to 2..VMI. 

( b) Distribution in the Body .—During recent years our ideas in regard 
to the distribution of the typhoid bacilli have lx'cn much modified, owing to 
the demonstration that in practically all cases the bacilli enter the ci rcul at¬ 
ing ^blood and are carried throughout the body. During life they may 1* 
demonstrated in the circulating blood in a large proportion of cases, in 
75 per cent of 004 collected cases (Coleman and Buxton). They occur in 
the urine in from 25 to .40 per eent of the cases. They may be isolated from 
the stools in practically *all cases at some stage. They are probably always 
present in the ro^g spots. They are reported to have been cultivated from 
the sweat, and they undoubtedly occur with considerable frequency in the 
spuiii'n (Kichardson, itau, and others). At au topsy they are fi/unil widclv 
distributed, taost numerous and constant usually in the mesenteric glands, 
spleen, and gall-bladder, but are found in almost all organs, even the mus¬ 
cles, uterus, and lungs (von Drigalski). Cultures made from the intestines 
at autopsy (according to .Jurgens, and also von Drigalski) show that tliev 
ffte very few or can not be cultivated from the rectum up to the csecum, hut 
above this they increase in number, being very numerous iq the d uoden um 
and. jejunum, and practically constant in cultures made from the mucous 
membrane of the stomach. They arc also present in the oesophagus and 
frequently on the t ong ue and tonsils. From endocardial vegetations, from 
maningeal and pleural exudates and from foci of suppuration in various 
parts of the body', the bacilli have also been isolated. A most important and 
remarkable fact is that at times they may lie present in the stools of persons 
who show no symptoms of typhoid fever, but who"have lived in very elpse asso¬ 
ciation .with typhoid-fever patients. ~ This is especially true of children. 

(c) The Bacilli Outside the Body. —Imaturik. water the bacilli retain 
th«r vitality for .weeks, but under ordinary conditions, in competition with 
saprophytes, disappear within a few days. The question of the longevity of 
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the J;yl>hoid bacillus in water is of great* importance, and has been much 
discussed in connection with the supposed pollution of the waters of the Mis¬ 
sissippi* by the Chicago drainage canal. The experiments of E. 0. Jordan 
would indicate that the vitality was retained as a .rule not longer than three 
days after infection. Whether’an increase can occur in water is not finally 
settled. Their detection in the water is difficult } and although tfiey undoubt¬ 
edly have'becn found, many such discoveries previously reported are not cer¬ 
tain on account of "the inaccurate,differentiation of the typhoid bacillus and 
varieties of .the iiitestinal bacillus closely resembling it. Both Prudden and 
Ernst have found it in water filters.. 

There are cities deriving their ice supply from polluted streams with 
low death rates from typhoid fever., Sedgwick and Winslow conclude from 
their etfreful study tliat very few typhoid germs survive in ice. The Ogdens- 
Imrg epidemic in 1 !)02-'03 was apparently due to infection frqm ice. 
Typhoid bacilli were growij .from frozen material in it (Hutchins and 
Wheeler). 

In milk the bacilli undergo rapid development without changing its 
appearance. They may persist for three months in sour milk, and may live 
for several days in butter made from infected cream. 

Bobertson has shown that under entirely natural conditions typhoid bacilli 
may live in the upper layers of the soil for eleven months. Von Drigalski 
-ays if stools which contain typhoid bacilli are kept at room temperature the 
H. ii/jilias/is disappears in a few day-. 

The direct infection by dust of exposed food-stuffs, such as milk, is ve*y 
probable. The bacilli retain their vitality for many weeks: in garden earth 
twenty-one days, i!i tilter-sand eighty-two days, in dust of the street thirty 
days, on linen sixty to seventy days, on wood thirty-two days; on thread kept 
under suitable conditions for a year. • 

Moons of C'ONVjiVA'S'CK. — (a ) Contagion .—Dircbt aerial transmission does 
n ot se em probable. Each ease should be regarded as a possible source of 
infection, and in houses, hospitals, schools, and barracks a widespread epi¬ 
demic may arise from if. Fingers, food, and flies, are the chief means of 
local propagation. It is impossible for a nurse to avoid finger Contamination, 
and without scrupulous care the germs may be widely distributed in a ward 
or throughout a house. Cotton or rubber gloves are used hi some institu¬ 
tions. Even with special precautions and an unusually large proportion of 
nurses to patients, we have not been able to avoid “house” infection at tile 
Johns Hopkins,Hospital. T. B. Futclier has analyzed the 31 eases contracted 
in the hospital among our first 1,500 cases: physicians, 5 * among a total of 
‘•’88; nurses, )5 of>a total of 107; patients, 8 out of a total of 4?.05(i admis¬ 
sions; 4 of thcs(> occurred ill a small ward epidemic. Two orderlies were 
infected while earing for typhoid patients, and one woman in charge of a 
supply room, where she only handled clean linen. Newman concludes from 
his study of eiiterie in London that direct personal infection, and infection 
through food are the two common channels for its propagation. 

(b) Infft<ljon~of juilar is the most common source tif wide spread epi¬ 
demics, many of which have been shown to originate in the contamination 

—-- —-----i-»- 

* Only three of these were in attendance on typhoid cases. Two of the Hvi* died-. 
Oppenhoimer and Ochsner. 



62 


SPECIFIC INFECTIOUS DISEASES. 


of a well or a spring. A very striking one occurred at Plymouth, Pa., in 
1885, which was investigated by Shakespeare. The town, with a population 
of 8,000, was in part supplied with drinkftig-water from a reservoir fed tn 
a mountain stream.' During January, February, and March, in a cottage 
by the side of and at a distance of from (10 to ,80 feet from this stream, a 
man was ilk with typhoid fever. The attendants were in the habit at night 
of throwing out tTie evaenattorts on the ground toward the stream'! During 
these months the ground was frozen and covered with Show* In the latter 
part of March and early in April there was considerable rtrtnfall jind a tlmw. 
in which"a large part of the three months’ accumulation of discharges wa- 
washed into a brook, not <50 feet distant. At the veiy time of this thaw 
the patient had numerous and copious discharges. About the IOth of April 
cases of typhoid fever broke out in the town, appearitfg lor a time* at the 
rate of fifty a day. In all about 1,‘fOO people were attacked. Alt immense 
majority of all the cases were in the yurt ot jibe town which received water 
from the infected reservoir. 

The experience of Maid-tone in 189?,illustrates the wide-spread and seri¬ 
ous character of an epidemic when the water-supply becomes badly contami¬ 
nated. The outbreak began about the middle of September, and within the 
first two weeks .I (HI cases were reported. By October Hit It there were 1.T1S 
cases, and by November ITtli 1.81s cases. In all. hi a population of 35,000. 
about 1,1)00 persons were attacked. 

(<■) Typhoid Carrirrx .—The luuilli may persist for years in the bile 
passages and intestines of per-ons in good health. They have been found lo 
Young in the urinary bladder, and by Ilunncr in the gall-bladder, ten and 
twenty years after the fever, and there have been ca-es of typhoid hone lesion 
from which the bacilli were isolated many years after the primary attack 
Within the past few years the work of Sira—long observers has called attention 
to a group of chronic typhoid carriers of the first importance in the spread 
of the disease. One woman, a bakci, had typhoid fever ten years previou-lv 
The bacilli were found iu large numbers in her stools. Everv new eniplovce 
in the bakery sooner or later became seriously ill vtilh tvphoid-likc svmptom-. 
and in two persons ♦he disease proved lalal. Several localized epidemics have 
been traced to these carriers, parliuilaily in a-vlums. as determined hv tie 


Notch asytuins at wliuh 
ok urred, reported 31 case- 


Strassburg obwrvers. l.edingham, in one of tin 

since 180.3 small outbreak* of typhoid fever ha,. 

with 9 fatal. Nothing abnormal could be determined in the water or in tli 
milk, three typhoid carriers were delected. Soper reports an instance u 
which a cook, apparently in perfect health, but m whose stools bacilli ha 
been present in large mimbeiV, had lieen responsible forvthe occurrence o 
typhoid in seven, households in live wars. Apparently Iherf is no limit I 
the length of time in which the bacilli mav remain in the‘bile passages am 
pass into the stools. Dean reports a case of a carrier of twenty-nine Year- 
standing, and instances of even longer duration are recorded • 

(d) lotion of Fond. Milk may he the source of infection. .One n 
he most thoroiig dy.studied epidemics due to tin's cause was that investigate 
by Ballard in Islington. The milk may he conlaminalcd by infected wale 
me-i -n cleaning tin*cans. The milk epidemics have been collected by Krm- 
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Th«* germs limy lie conveyed in ice, salads of various sorts, elc. The 
danger of eating (elery and oilier uncooked vegetables, which lia\e grown 
ill soil .on which infected material has lieen used as a fertilizer, must not 
lie forgotten. 

Oysters. —Much attention his been paid of lafe years to the oyster as a 
source of infection. In several epidemics’ such as that in «Middletown, 
reported fey Conn, that in Naples, by Lav is, ’and in tlfD outbreak which 
, occurred ai Winchester, the chain of circumstantial evidence seems com¬ 
plete. Mos^ suggestive sporadic cases have also been recorded by Broadbent 
and others. .Foote showed that oysters taken from the feeding-grounds in 
rivers contain n larger number of micro-organisms of all sorts than those from 
(he sea. Chauteniesse found typhoid bacilli in oysteis which had lain in 
infected sea-water, even after they had been transferred to and kept' in fresh 
water for a time. ('. W. Field, working in the laboratories of the Department 
of Health, New York (1901), conlirms the observations of both Foftte and 
Chantomosse, but he could ntit determine that the bacilli were able to mul¬ 
tiply within the ovslers. Mosnv, in his report to the French Government 
(1 !M)0), admits the possibility of oyster infection, but lie thinks that the oyster 
plays a very small nilr in-relation to the total morbidity of the disease. Mus¬ 
sels have also been found contaminated with typhoid bacilli, and it is stated 
that dried fish have carried the in fee lion. 

(r) Fill’s.— The importance of Hies in the transmission of the disease 
was brought out very strongly in the Spanish-American War in 1898. The 

h’eport of the Con.. (Heed, Vaughan, and Shakespeare) states that 

“ Hies were undoubtedly the most active agents in the spread of typhoid fever. 
Flics alternately vjsited and fed on the infected ftvcal matter and the food 
in the mess-tent. . . . Typhoid fever was much less frequent among members 
of messes who had their mess-tents screened than it was among thosy who 
took no such precautions." In the South African War there was a perfect 
plague of dies, particularly in the enteric fever tents, and among the army 
surgeons the opinion was universal that tliej had a great deal to do with the 
disseniinarton of the disease. Firth and Horroeks demonstrated the readi¬ 
ness with which Hies, after feeding on typhoid stools #r fresh cultures of 
typhoid bacilli, could infect sterile media. One of the most interesting 
studies on the question was made in the Chicago epidemic of, 1902 by Alice 
Hamilton. Flics iaught in two undrained privies, on the fences of two yards, 
on the walls of two houses, and in the room of a tvphoid-fever patient, were 
mod to inoculate eighteen tubes, and from five of these tubes typhoid bacilli 
"ere isolated. * 

(/) Contamination of the Soil. —Filth, hafl sewers, or cesspools can not 
in themselves cause typhoid fever, but they furnish the conditions suitable 
for the preservation of the bacillus, and possibly for its propagation. 

Dust may bo an important factor, though it has been shown that the 
bacilli die very-quickly when desiccated. In the dust storms during the South 
African YVar the food was’ofien covered with dust. Possibly, too, as Bar¬ 
ringer suggests, the dust on the railway tracks may become contaminated. 
Men w’orking on the tracks urC very liable to infection. 

Mowsa ob XiiV£CT)on.—W hile the bacilhut has its primary seat of action 
in the lymphatic tissues of the intestines, the fever is very largely due ti 
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its growth in the internal organs. As Maelngan very well puts it, thejiciion 
is .dual, one a local specific actioiS of the parasite on the glands of the intes¬ 
tines, and a general action of the organism pn the blood and tissues. A single 
bacillus in ten days, as he says, might produce a billion, and the incubation 
represents the period during which the bacilli are being reproduced. 

We may recognize the following groups:' 1 . Ordinary typhoid fever with 
marl-ed enteric lesion*. An ijnmeuse majority of all the cases are of this 
character; and while the spleen and mesenteric glands arc involved the lym¬ 
phatic apparatus of the intestinal walls hears the brunt t of the' attack. 2.' 
Cases in which the intestinal lesions are very slight, and may bfi found only 
after a very careful search. In reviewing the cases of “ typhoid-.foyer'with¬ 
out intestinal lesions,’’ Opie and Bassett call attention to the faert that in 
many negative cases slight lesions really did* exist, utfiile .ig others death 
occurred so late that the lesions might have healed. IiLLSome cages the 
disease, is a general scptica-inia witli symptoms of severehjjriHcntion and higli 
fever and delirium. In others the main lesions mayVrtn organs—liver, 
gall-bladder, pleura, meninges, or even the endoeardittri Cuses iu^which 
the typhoid bacillus enters the body without m lesion of the intes¬ 
tine. In a number of the earlier cases reporte®i^jpjh the demonstration 
of the typhoid bacillus was inconclusive. In othefs the intestine showed 
tuberculous ulcers, through which the organisms may have entered. But 
after excluding all these, a few cases remain in which the demonstration of 
the typhoid bacillus was conclusive, eases in which death occurred early, and 
yet after a very careful search no intestinal lesions could be found. There 
were 4 cases in this series. l T ndoul»te<lly the intestinal le-ions may be so 
slight as not to be recognizable at autopsy. There is no conclusive evi¬ 
dence that typhoid bacilli ever enter the body except through the intestinal 
tract. 4. Mixed infections. It is well to distinguish, as Drcsehfeld points 
out,'between double infections, as with bacillus tuberculosis, the diphtheria 
bacillus, and the plasmoilia of Lavcran, in which two different diseases are 
present and can be readily distinguished, and the true mixed or secondary 
infections, in which the conditions induced by one organism favor the growth 
of other pathogenic forms; thus in the ordinary typhoid-fever cases sec¬ 
ondary infection with the colon bacillus, the streptococcus, staphylococcus, 
or the pneumococcus, is quite common. .">. Pam-typhoid infections. In 
1898 Gwyn reported a remarkable case from my clinic, which presented all 
of the clinical features of typhoid fever, but in which no serum reaction with 
fl. typhosus was present. From the. blood of this patient he isolated in pure 
culture a bacillus, differing from II. typhosus, but having properties inter¬ 
mediate between B. typhosus and B. eoli. This organism resembled one 
which was isolated in 1897 by Widal from an oesophageal*’abscess, and which 
he called a para-colon bacillus. In 1900 Cushing reported from the Johns 
Hopkins Hospital the cultivation of a similar organism from a costo-chon- 
dral abscess following an attack resembling typhoid fever. These organisms 
belong in a group which also contains It. ente.ritidis, described ns the cause 
of meat poisoning, and also several varieties causing diseases in animals. 
Since 1900, following the introduction of.more accurate bacteriological 
methods, similar organisms have been cultivated from numerous cases (now 
many hundreds) Clinically like mild typhoid. ' Enlargement of the spleen 
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has Men quite constantly present, while;rose,spots have been frequently seen, 
nail intestinal symptoms, even haemorrhages, have occurred, but perforation 
*' a!# " ot met wi th. Many eases have a very brief but acute course, re- 
Kinblmg food poisoning. The sequelae of ordinary typhoid fever may occur, 
and the para-typhoid organism has been isolated from the lesions of osteo- 
nyvelitis, an inllamed testis, and a cliondroste’rnal abscess. In the ordinary 
work of a.medical clinic the cases are not very common. There were only 8 in 
11"’ ] ® st 5 ,p0.eases in. my series. There have been about 15 autopsies (Birt), 
imi.i j uiUi.enterL> lesions. There is nothing in the clinical or anatomical 
features* to- differentiate it from ordinary typhoid, and for practical pur- 
po.-os thuyvmay be considered the same disease. The question is a bacterio- 
logical one, and the diagnosis rests upon the cultural peculiarities of the 
orgamsn* isolaiHt fr«h the blood or stools, and upon the agglutination tests. 

Lycal Ig/ectigl^The typhoid bacillus may cause a local abscess, cystitis, 
or eholccystitiTwBBK evidence of a general infection. 1. Terminal hjphoid 
mjcdwm In rajJgPatgnces tiie bacillus causes a fat* infection towards the 
enuof other oiseaQM^ Jgyt subjects may, of course, be* typhoid carriers. In 
two cases of maiigna^gy^se at the Johns Hopkins Hospital the bacilli 
aeie isolated from the^Boaf and there were no intestinal lesions. 

Products of the Growth of the Bacilli .—Brieger isolated from cultures 
a poison belonging to the group of ptomaines—typhotoxin. Later he and 
Fraonkel isolated a poison belonging to the group of .toxalbumins. Accord¬ 
ing to Pfeiffer, the chief poison belongs to the intracellular group of toxins. 
Skimpy Mai tin lias isolated a poison which is in the nature of a secretion, 
! mt (lot ' s not differ from that contained within the bacterial cell. Injected’ 
into animals it causes lowering of teni|)erature, diarrhoea, loss of weight, and 
degeneration of tire myocardium. Its chemical nature is not known. Sim- 
il.ii. but weaker, poisons may also be isolated from cultures of Bacillus.,coli 
ami other members df this group. Xo toxins have.yet been isolated which 
inu-ie changes in animals at all comparable to typhoid fe\er in human beings. 
Macfadyen and Howland, by mechanically breaking up the bacilli after they 
had been titizen by means of liquid air obtained toxins, which injected into 
monkeys had both antitoxic and antibacterial properties. 

Morbid Anatomy. I \testini.s. —A catarrhal condition exists through¬ 
out the small and large bowel. Specific changes occur in the .lymphoid ele¬ 
ments, chiefly at file lower end of the ileum. The alterations which occur 


arc most conveniently described in four stages: , 

L Hyperplasia , which involves the glands of Peyer in the jejunum and 
ileum, and to a variable extent those in the large intestine. The follicles 
me swollen, gravisluwhite. and the patches may project 3 to 5 nun., or may be 
j-ull more prominent. '1 he solitary glands, which range in size from a pin's 
'lead to a pen, are usually deeply imbedded in the submueosa, but project to 
a variable extent. Occasionally they arc very prominent, and may be almost 
I" duuculated. Microscopical examination shows at the outset a condition of 
li.'perrenjia of the follicles. Later there is a great increase and accumula¬ 
tion of cells of the lymph-tissue which may even infiltrate the adjacent 
imicosa and the muscularis; and the blood-vessels are more or less com¬ 


pressed, which gives the whitish, anaemic appearance to the follicles. T,he 
cells have all the characters of ordinary lymph-corpuscles. Some of them, 
0 
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however, are larger, epithelioid ami contain several nuclei. Occasional! 
cells containing red blood-corpuscles arc seen. This so-called medullary in lif 
tration, which is always more intense toward the lower end of the iMnn 
reaches its height from the >yg || i_h to the tenth day and then undergoes on t 
of two changes, resolution or necrosis. Death very rarely takes place at tin, 
stage. Evolution is accomplished by a fatty and granular change in t,, 
cells, which are destroyed and absorbed. A curious condition oftlie patch., 
is produced at this stage, in which they have a reticulated appearance, tli 
plaques a surface reticulee. The swollen* follicles in the Quitch .undergo re-, 
lution and shrink more rapidly than the surrounding framework, or what i 
more probable the follicles alone, owing to the intense hyperplasia, boioiu, 
necrotic and disintegrate, leaving the little pits. In this process superlii 1.1 
haemorrhages may result, and small ulcers may originate bv the fusion u, 
these superlicia! losses of substance. 

EScept histologically there is nothing distinctive in the hyperplasia of tin 
lymph-follicles; but djmrt from enteric we farclv see in ailiilts a marknl 
affection of these glands with fever. In children, however, it is not uncom- 
mon when death lias occurred from intestinal affections, and it is also nut 
with in measles, diphtheria, and starlet fever. 


2. Necrosis and Sloughinij —W hen the hyperplasia of the lvmph-folli' le* 
reaches a certain grade, resolution is no longer possible. The blood-\e—. |, 
become choked, there is a condition of amemie neero-is, and slouglis form 
which must be separated and thrown off. The neero-is is probably due in 
^jreat part to the direct aition of tin* bacilli. Aieordnur to M a 11 o ry. then- 
Occurs a proliferation of endothelial icIK due to the action of a toxin. Tlte-i 

cells are phagocytic in character, and the swelling of tlm intestinal lvujpl.I 

tissue is due almost entirely to their format ion. The nei rods, he think-, 
is dge to the occlusion ol the vein- and capillaries by librinous thrombi, wlmh 
owe their origin to degeneration of phagocytic cel Is.beneath tile lining endo¬ 
thelium of the vessels. The process may be superficial, affecting onlv ihe 
upper part of the mucous coat, or it max extend to and involve tlie siil.mn- 
CO»a. The “slough” may sometime- lie upon the IVver's paieli -caned 
involving more than the ep.tl.eliu.n (Mareb.iml). It is'alwav- more jniei,-, 
toward the lleo-cieeal valve, and in very seven- eases the greater part of tie 
mucosa of tip- last foot of the ileum may be converted into a brovvnish-hhu I- 
eschar. The necrotic area in the solitary glands forms a yellowish , 
.which often involves only the most prominent point of a follicle The extc ’ 
of the necrosis is very variable. It may pa- deep into the muscular com, 
reaching to or even perforating the perilomcinn. 

. 3 ’ Ulceration.— The separation of the neerotie tissue—-the sloiediin ' - 

is gradually effected from the edges inward, and results in*. fonua.ma 

llZfT’ "“."““l" 4 " 11 ° r < ll|- ectly proportionate to ,!„■ 

Zv 1 J CT0 7 1 t th( ' «‘««ire thick,Jss of the ... 

SI f Hf '»».'• '«• small and shallow. 

More commonly the slough ,n separating exposes the submneosn and nm- 
eularis, particularly the latter, which forms the floor of a majority of •ill 
typhoid ulcers. It is not common for an entire IVyer’s patch to «h,i..di 
avfay, and a perfectly ovoid ulcer opposite to the mesenterj is rarely seen. 
Irregularly oval and rounded forms arc most common. A large patch mav 
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I rodent *tliree or four ulcers divided by septa of mucous membrane. The 
■nniSai 6 or 8 inches of the mucous membrane of the ileum may form a 
n#e ulegr, in which are here and there islands of mucosa. The edges of 
1( . ulcer are usually swollen, soft, sometimes congested, and often under¬ 
lined. At a late period the ulcers near the valve may have very irregular 
lunious borders. The base of a typhoid ulcer is smooth and c/ean, being 
i-ually foiled of the submucosa or of the mu&eularis. 

, There may l>6 large ulcers near the valve and swollen hypersemie patches 
,|- l’eyer in tlje uppttr part of the ileum. 

■1. Healing *—This begins with the. development of a thin granulation 
n-Mie which covers the base. Occasionally an appearance is seen as if an 
her had healed in one place.and was extending in another. The muc-osa 
.raduallj* extends froth the edge, and a new growth of epithelium is formed, 
i'he glandular elements are reformed; the healed ulcer is somewhat depressed 
ind is usually pigmented. In /loath (Jitring relapse healing ulcers may be 
een in some jihtelies with fresfi ulcers in others. 

Wo may sav, indeed, that healiijg begins with the separation of the 
loughs, as, when resolution is impossible, the removal of the necrosed part 
s the first step in the process of repair. In fatal eases, we seldom meet with 
nidences of cicatrization, as the majority of deaths occur before this stage 
< reached. It is remarkable that no matter how extensive the ulceration has 
been, healing is never associated with'stricture, and typhoid fever does not 
ippear as one of the causes of intestinal obstruction. Within a very short 
nine all traces of the old ulcers disappear. 

LuidE Ivi'KSTixi:.—The cieeum and colon are affected in about one third 
if the eases. Soniotimes the solitary glands are greatly enlarged. The 
liters are usually larger in the ea-eum titan in the colon. 

J’ekpoimtiox of Tin: Bowel. —Incidence at Autopsy .—J. A. Scott’s 
tgures, embracing !l.Ti:( eases from recent English,iQanadian, and American 
sources, give 351 deaths from perforation among 1.037 deaths* from all 
tames, a percentage of 33.8 of the deaths and 3.8 of the cases, ffhc German 
statistics givfc a much lower proportion of deaths from perforation; Munich 
in 2.000 autopsies, 5.7 per cent from perforation; Basle in 2.000 autopsies. 
1.3 per cent from perforation;'Hamburg in 3.080 autopsies. 1.2 per cent 
from perforation (Hector Mackenzie, Lancet. 1003). At the Johns Hopkins 
Hospital among 1.500 cases of typhoid fever there were -13 with perforation. 
Twenty of these were operated upon, with 7 recoveries. One other ca-e died 
of the toxaemia on the eighth day after operation. At the Pennsylvania llos- 
t’Oal there were $0 eases of perforation among 1.018 cases. Chomel remarks 
that “the accident. i» sometimes the result of ulceration, sometimes of a true 
Cellar, and sometimes it is produced by the distention of the intestine, caus¬ 
ing (he rupture of tissues weakened bv disease." As a rule, sloughs are 
adherent about, the site of perforation. The site is usually in the ileum. 
333 limes in Hector Mackenzie’s collection of 2d l cases: the jejunum twice. 
H 11 ' large ^intestine 22 times, find the appendix 0 times in his series. As a 
T1| le, the perforation occurs within twelve inches of the. iloo-civeal valve. 
There may be two or three separate perforations. J. A. Scott describes two 
distinct varieties: first, the more common single, circular, .pin-point in size, 
due to the extension of a necrotic process through the base of a small ulcer. 
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The second variety, produced l^v a large area of tissue becoming .necroty 
ranges in size from the finger-tip to 3 cm. iu diameter. 

Death from Itivmorrhage occurred in 99 of the Munich cases, qnd in' 1 
of lST dcathS ln my 1,500 cases. The bleeding seems to result directly fmn 
the separation of the sloughs. I was note able in any instance to find tin 
bleeding vessel. In one case only a single patch had sloughed, and a iiyi 
clot was adherent to it. Thd bleeding may also come from the «oft swollci 
edges of the patch. • « „ 

The mesenteric glands show hyperasmia and subsequently become great h 
swollen. Spots of necrosis are common. In several of my cases suppuration 
had occurred, and in one a large abscess of the mesentery was present. The 
rupture of a softened or suppurating mesenteric gland, of which there arc 
only five or six cases in the literature, may cause cither fatal luemorrhage or 
peritonitis. LeConte has successfully operated upon the latter condition. The 
bunefi of glands in the mesentery, at the lower end of the ileum, is especially 
involved. The retroperitoneal glands are also swollen. 

The spleen is invariably enlarged ip the early stages of the disease. In 
11 of my series it exceeded 20 ounces (000 grains) in weight, in one 900 
grams. The-tissue is soft, even diffluent. Infarction is not infrequent. Rap¬ 
ture may occur spontaneously or as a result of injury. In the Munich autop¬ 
sies there were 5 instances of rupture of the spleen, one of which resulted 
fromjLgangrenous abscess. 

The bone-marrow shows changes very similar to those in the lymphoid 
,tissues, and there may be foci of necrosis (Longeope). 

The liver shows signs of parenchymatous degeneration. Early m the di¬ 
ease it is liypera'inic, and in a majority of instances it.is swollen, somcwb.it 
pale, on section turbid, and microscopically the cells are very granular and 
loaded with fat. Nodular areas (microscopic) occur in many cases, n- 
described by Hanford.' Heed, in Welch's laboratory, could not determine 
any relation between the groups of bacilli and these areas (Studies II). Some 
of the nodules arc lymphoid, others are necrotic. In 12 of the Munich autop¬ 
sies liver abscess was found, and in 3, acute yellow atrophy. In 2 of the 
series liver’abscess occurred. Pylephlebitis may follow abscess of the mesen¬ 
tery or perforation of the appendix. Affections of the gall-bladder are lmt 
uncommon,'and are fully described under the clinical features. 

Kidneys. —Cloudy swelling, with granular degeneration of the cells nt 
the convoluted tubules, less commonly an acute nephritis, may be present. 
Rayer, Wagner, and others described the occurrence of numerous smnll arr.i- 
infiltrated with round cells, which may have the appearance of lymphomata, 
or may pass on to softening and suppuration, producing, the so-called mil""'!! 
abscesses, of w.hich there were 7 cases in this series. The typhoid bacilli h.iu* 
been found in these areas. They may also be found in fne urine. The kid¬ 
neys in cases of typhoid bacilluria may show no changes other than cloudy 
swelling. Diphtheritic inflammation of the pelvis of the kidney may on US 
It was present in 3 of my cases, in one of which the tips of the papilla* " 
also affected. Catarrh of the bladder is not uncommon. Diphtheritic inll i" 1 ' 
mation of this viscus may also occur. Orchitis is occasionally met with. . 

• HEseniATOitY.OnoANs.—-Ulceration of the larvnx occurs in a certain unite 
ber of cases; in the Munich series it was noted 107 times. It may come oil 
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at the same time as the ulceration in the ilpum. It occurs in the posterior 
the insertion of the cords, at the base of the epiglottis, and on the 
nryiepiglottidcan folds. The cartilages are very apt to become involved. In 
ihe later periods catarrhal and diphtheritic ulcers may be present. • • 

CEdema of .the glottis was present in 20 of the Munich cases, in 8 of 
uhich tracheotomy was performed. Diphtlierftis of the pharynx and larynx 
is not very.uncommon. It occurred in a most extensive fbrm in 2 of my 
rases. »kobflJ pneumonia may be found early in the disease (see Pnf.cmo- 
rvi’iiu's), or .it mar be a lute event. Hypostatic congestion and the con¬ 
dition of the lung spoken of as splenization are very common. Gangrene 
of.the lung occurred in 40 cases in the Munich series; abscess of the lung 
in 14; haemorrhagic infarction,in 129. . Pleurisy is not a very common event. 
•Fibrinou| pleurisy oceurred in about ’0 per cent of the Munich cases, and 
empyema in nearly 2 per cent. 

Changes in the Circulatory System. —Heart Lesions,-i-Endocafditis, 
while not a common complication. is probably more frequent than is generally 
supposed. It was present without being suspected in three out of 101 autop¬ 
sies in this scrips, while in three other cases of my series the clinical symp¬ 
toms suggested its. presence. The typhoid bacilli have been found in the 
vegetations. Pericarditis was present in 14 cases of the Munich autopsies. 
Myocarditis is not very infrequent. In protracted cases the muscle-fibre is 
.usually soft, flabby, and of a pale yellowish-brown color. The softening may 
je extreme, though rarely of the grade described bv Stokes in typhus fever, 
li which, when held apex up by the vessels, the organ collapsed over the hand, 
brining a mushroom-like cap. Microscopically, the fibres may show little 
ir no change, even wjien the* impulse of the heart has been extremely feeble. 

\ granular parenchymatous degeneration is common. Fatty degeneration 
nay be present, particularly in long-standing cases with anaemia. The 
valine change is not common. The segmenting myocarditis, in which the 
emont substance is softened so that the muscles separate, has .also been 
ound, but prolmbly as a post-mortem change. 

Lesions of the Hlood-irsxeh. —Changes in the arteries are not infrequent, 
n 21 of 52 cases in our series, in which there were notes on the state of the 
orta, fresh endarteritis was present, and in 13 of (52 cases in which the eondi- 
, am of the coronary arteries was noted similar changes were founjl (Thayer). 

I Arteritis of a peripheral \ e-sel with thrombus formation is not uncom- 
jiaon. Bacilli have been found in the thrombi. The artery may be blocked 
11>> a thrombus of cardiac origin—an embolus—but in the great majority of 
jbistanoes they ard autochthonous and due to arteritis, obliterating or partial. 
Thrombosis in the vejns is very much more frequent than in the arterie-. but 
is not such a sdrious event. It is most frequent in the femoral, and in the 
left more often tlia/l the right. The consequent es are fully considered under 
the symptoms. 

Xekvous System. —There are very few obvious changes met with. Men¬ 
ingitis is extremely rare, li occurred in only 11 of the 2.000 Munich cases. 
The exudStion may he either serous, sero-fibrinous, or purulent, ami typhoid 
hncjlli have been isolated. Five eases of serous and one of purulent nieiiin- 
gitis occurred in our series (Cole). OptieJieuritis. which peeurs sometime^ 
h typhoid fever, has not, so far as I know, boon described in connection with 
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the meningitis. The anatomical lesion of the aphasia-seen not infrequently 
in children—is not known, possibly it is an encephalitis. Parenchymatous 
changes have been met with in the peripheral nerves, and appear to be not 
very uncommon, even when there have been no symptoms of neuritis. 

The voluntary- muscles show, in certain, instances, the changes described 
by Zenker,, which occur, however, in all long-standing febrile affections, and 
are not peculiar'to typhoid fever. The muscle substance withiq the sarcu- 
lemma undergoes either a granular degeneration or a hailing transformation. 
The abdominal muscles, the adductors df the thighs, and the. pectorals are 
most commonly involved. Rupture of a rectus abdominis lyis been found 
post mortem. Haemorrhage may occur. Abscesses may develop in the 11111 - 
cles during convalescence. t 

Symptoms.—In a disease so complex as typhoid feuer it will be ( well fir-t 
to give a general description, and then to study more fully the symptom-,^ 
complications, and sequel* according to the individual organs. 

General Description. —The period of incubation lasts from “ eight in 
fourteen days, sometimes twenty-three" (Clinical Society), during whhli 
there are feelings of lassitude and inaptitude for work. The onset is rarely 
abrupt. In the 1,500 cases there occurred at onset chills in 33-1, headache in 
1,117, anorexia in 825. diarrhoea (without purgation) ill 5Hi, epistaxis in 
323. abdominal pain in 113, constipation in 210, pain in right iliac fo.—a 
in 10. The patient at last takes to lus bed, from which event, in a majority 
of eases, the definite onset of the disease may be dated. During the first 
week there is, in some cases (but by 110 means in all, as lias long been taught). 
i steady rise in the fever, the evening record rising a degree or a degree ami 
1 half higher each day, reaching 103° or 101°. The pulse is rapid, from loo 
to 110, full in volume, but of low tension and 'iltuullyi'fttie; the tongue i< 
loajed and white; the abdomen is slightly distended and tender. Unless the 
fever is high there is nQ delirium, hut the patient eqmplains of headache, ami 
there may.be mental confusion and wandering at night. The bowels may hr 
constipated, or there may be two or three loose movements daily. Toward 
the end of the week the spleen becomes enlarged and the rash appears in the 
form of ro.'ic-eoloml spots, seen first on the skin of the abdomen. Cough and 
bronchitic symptoms are not uncommon at the outset. 

VA In the second week, in eases of moderate severity, the symptoms become 
aggravated; the fever remains high and the morning remission is slight. 
The pulse is rapid and loses.its dicrotic character. There is no longer head¬ 
ache, but there are mcutal -torpor and dulness. The face looks heavy; I he 
lips are dry; the tongue, in severe cases, becomes drv also; The abdominal 
symptoms, if present—diarrhoea, tympanites, and tenderness—become aggro- 
1 rated. Death^may occur during this week, with pronounced nervous symp- 
Itoms, or, toward the end of it, from haemorrhage or perforation. In nnld 
cases the temperature declines, and by the fourteenth day may lie normal 

In the third week , in cases of moderate severity, the pulse ranges frein 
110— to 130; the temperature now shows marked morning remissions, and 
there is a graduaj decline in the fever. The loss of flesh is now more noth <“ 
able, and the weakness is pronounced. Diarrhma and meteorism may new 
occur for the first time. Unfavorable symptoms at this stage are the pul¬ 
monary complications, increasing feebleness of the heart, and pronounced 
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delirium, «with muscular tremor. Special dangers are perforation and hsem- 
.orrhage. 

•With the fourth week, in a majority of instances, convalescence begins. 
'L’he ^temperature gradually reaches the normal point, the diarrhoea stops, 
the tongue cleans, and the desire for food returns, in severe cases the fourth 
and even the fifth week may present an aggravated picture of the .third; the 
patient groys weaker, the pulse is more rapid aud.feeble, the* tongue dry, and 
the abdomen^distended, lie lies in a condition of profound stupor, with low 
muttering delirium .and subsultus tindinum, and passes the faeces and urine 
involuntarily.’.Heart-failure and secondary complications are the chief dan¬ 
gers of this period. 

In the fifth and sixth weeks protracted eases may still show irregular 
fever, nnfl convalescence may not set ih until after the fortieth day. In this 
period we meet with relapses in the milder forms or slight recrudescence of 
the fever. AtJLhis tinie, too, occur many of the complications and sequelae. 

Special Fkattres anii SWurroxiS.— Mode of Onset .—As a rule, the 
symptoms come on insidiously, and the patient is unable to fix definitely 
the time at which he began to feel ill.* The following are the most important 
deviations from this common course: 

(a) Onset with Pronininci'il. sometimes Sudden. Xrrrons Manifestations. 
—Headache, of a severe and intractable nature, is l>v no means an infrequent 
initial symptom. Again, a severe facial neuralgia may for a few days put 
the practitioner off his guard. Tn cases in which the patients have kept about 
and. as they say, fought the disease, the very first manifestation may be pro¬ 
nounced, delirium. Such patient3 may even leave home and wander about? 
for days. In rare ceases tile disease sets in with the most intense, cerebro¬ 
spinal symptoms, simulating meningitis—severe headache, photophobia, re- 
Ifaction of the head, twitching of the muscle*, and even convulsions. Occa¬ 
sionally drowsiness, stuppr. and signs of basilar meningitis may exist for ten 
days or more before the characteristic symptoms develop: the onset may be 
mth mania. 

t h) With. Pronounced Pulmonary Symptoms .—The initial bronchial 
catarrh may he of great severity and obscure the other features outlie disease. 
More striking still are those eases in which the disease sets in with a single 
chill, with pain.in the side and all the characteristic features of lobar pneu- 
nionm. or of acute pleurisy; or tuberculosis is suspected. 

('•) With Intense Uaslro-intcstinal Symptoms .—The incessant vomiting^ 
and pain may lead to a suspicion of poisoning, or the case may be sent to 
flu: surgical wards for appendicitis. 

(d) With symptoms of an anile nephritis, smoky or bloody urine, with 
much albumin*and tube-casts. 

(r) Ambulatory Form .—Deserving of especial mention fire those cases 
of typhoid fever in which flip patient keeps about and attempts to do work, 
or perhaps takes a long journey to his home. lie may come under observa¬ 
tion for the first time with a •temperature of 104° or 105°. and with the rash 
"'ell out.* Many of these eases run a severe course, and in general hospitals 
tl'ty contribute largely to the total mortality. Finally, there are rare in¬ 
stances in which typhoid is unsuspected until perforation, or a profuse haem- 
orrhage from the bowels occurs. 
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Facial Aspect, —T?«r| y ip the diseas e the cheeks, arc llifshed andi fha, eyes 
brigh t. T oward I hfycnd of the &rst week the expression becomes moroJh.t- 
less, and when the disease is well established the patient has a dull.and. heavy 
look. There is never the rapid anaemia of malarial fever, and the color of the 
lips and cheeks may be retained even to the,third week. 

Feyek— (a) Regular Course.. (Chart TI.)—In the stage of invasion the 
fever rises steadily during tie first five or six days. The evening temperatim 
is about a degree or a degree and a half higher than th§ morning remission, 
so that a temperature of 104° or 105° is not uncommon by .the end of the lir-f 
week. Having reached the fastigium or height, the fever then ‘persists wiili 
very slight daily remissions. The fever may be singularly persistent ami 
but little influenced by bathing or other measures. At the end of the second 
and throughout the third week the temperature 'becomes jnore distinctly remit¬ 
tent. The difference between the morning or evening record may be 3° or 4", 
and the morning temperature may even be normal. ICfalls by lysis, and the ' 
temperature is not considered normal'until th« evening record is at 98.2'. 

(6) Variations from the typical temperature curve are common. We do 
not always see the gradual step-like asbent in the early stage; the eases do 
not often come under observation at this time. When the disease sots in 


with a chill, or in children with a convulsion, the temperature may rise at 
once to 103° or 104°. In many cases defen escenee occurs at the end of the 
second week and the temperature may fail rapidly, reaching the normal 
within twelve or twenty hours. An inverse typo of temperature, high in t lie 
morning and low in the evening, is occasionally seen but has no especial 
Significance. 

Sudden falls in the temperature may occur; thus, as shown in Chart IV, 
a drop of 0.4° may follow an intestinal haunorrhngo, and the fall mnv be u rv 
apparent even before the blood has appeared in the stools. Sometimes dur¬ 
ing the anaemia which follows a severe haemorrhage from the bowels there am 
remarkable ( oscillations in the temperature, Hvperpyrcxia is rare. In onlv 
58 of 1,500 cases did the fever rise above 100°/ Before death the fever mav 
rise; the highest 1 have known was 1_09.5°. 

(c) Post-typhoid Variations. (1) Recrudescences .—After a normal tem¬ 
perature of perhaps five or six days, the fever may rise suddenly to 102 or 
103°, without constitutional disturbance, furring of the tongue, or abdomi¬ 
nal symptoms. After persisting for from two to four days the tempera¬ 
ture falls. Of 1,500 cases, 92 presented these post-tvphoid elevations, brief 
notes of which are given in the Studios on Tvphoid Fever. Constipation, 
errors in diet, or excitement inav cause them. These attacks are a frouuent 
source of anxiety to the practitioner. They arc verv common, and it is not 
always possible to say upon what they depend. As a rule, if the rise in tem¬ 
perature is the result of the onset of a complication, such as pleurisy or 
thrombosis, there is an increase in the leucocytes. Naturally one suspods 
at the outset a relapse, but there is an absence of the step-like ascent, and 
as a rule the fever falls after lasting a few days,, 

( 2 ) The Sub-febrile Stage of Convalescence .—In children, in very nerv¬ 
ous patients, and in cases with anamiia, the evening temperature may keep 
up for weeks after the tongue has cleaned and the appetite has returned. 
This may usually be disregarded, and is often best treated by allowing tie' 
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Chart TI.—Typhoid Peter with Relapse. 
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patient to get up, and by stopping the use of the thermometer. Of .course 
it is important not to overlook any latent complications. 

(3) Hypothermia. —Low temperatures «in typhoid fever are common, 
following the tubs, or spontaneously in the third and fourth week in the 
periods of marked remissions, and following luemorrhage. An interesting 
form is the persistent hypothermia of convalescence. For ten days or more,, 
particularly in tin? protracted eases with great emaciation, the tcpiperature 
may be 96.5° or 97°. It is of no special significance. 

(d) The Fever of the Relapse.—This, Is a repetition in many instances 
of the original fever, a gradual ascent and maintenance for a,few days at 
a certain height and then a gradual decline. It is shorter than the original 
pyrexia, and rarely continues more than two or three weeks. (Chart II.) 

(c) Afebrile Typhoid. —There are eaVes described in which the chj,cf fea¬ 
tures of the disease have been present without the existence of fever. They 
are extremely rare in this country. I have seen a case, afebrile at the thir¬ 
teenth day. and in which the rose spotk and oHer features persisted till the 
twenty-eighth day. 

(/) Chills occur (fl) sometimes wifi! the fever of onset; (b) occasion¬ 
ally at intervals throughout the course of the disease, and followed by sweats 
(so-called sudoral form) ; (c) with the advent of complications, pleurisy, 
pneumonia, otitis media, periostitis, etc.; (d) with active antipvretie treat¬ 
ment by the coal-tar remedies; (<■) occasionally during the period of defer¬ 
vescence without relation to any complication or sequel, probably due to a 
septic infection; (/) according to Tlerringham, chills may result from con¬ 
stipation. There are cases in which throughout the latter half of the disease 
chills recur with great severity. (See Chills in Typhoid (fever. Studies II.) 

Skiw—T he characteristic rash of the di-ease consists of hyperannic spots, 
widely appear from the seventh to the tenth day, usually at first upon the 
abdomen. They are slightly raised, flattened papules, which can be felt dis¬ 
tinctly by tli,e finger, of a rose-red color, disappearing on pressure, and rang¬ 
ing in diameter from 2 to I mm. They were present in 93.2 per cent of the 
white patients and 20.6 per cent of the colored. Thcv come out in> successive 
crops, and after persisting for two or Ihree days they disappear, occasionally 
leaving a brownish stain. The spots may be present upon the back, and not 
upon the abdonien. The eruption may be very abundant over the whole skin 
of the trunk, and on the extremities. There were 81 in which they occurred 
oy the arms, 17 on the forearms, 43 on the thighs, legs 15, face 5, hands 3. 
llie cases with very abundant eruption are not necessarily more severe. As 
already noted, the typhoid bacilli have been found in the spots." Of variations 
in the rash, frequently the spots are capped by small vehicles. Cases that 
have not been carefully sponged may show sweat vesicles, either miliary or 
sudaminal. In 38 cases in my series there were purpuric‘Spots. Three of 
the cases were true haemorrhagic typhoid fever. The rash may not appear 
until the relapse. In 21 cases in our series the rose spots came out after the 
patient was afebrile. 

A branny desqugmation is not rare in children, and common in' adults 
after hydrotherapy. Occasionally the skin peels ofE in large flakes. 

Anujng other skin lesions in typhoid fever the following may be-men- 
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Exifthvma .—It is not very uncommon in the first week of the disease to 
find a diffuse erythematous .blush—E. typt’osum. Formerly we thought this 
might be due to quinine. . 

The tache cerebrate, a red line with white borders, is readily produced 
bv drawing the nail over the skyi, a vaso-motor phenomenon of no special sig¬ 
nificance. Sometimes the skin may have a peculiar mottled piqk and white 
appearance. E. exudativum, E. nodosum, and .urticaria may be present. 

IfiT/irs. —Ilerpqs is certainly rare in typhoid fever in comparison with 
lls great frequency in malarial fVver and in pneumonia. It was noted in 
■pi of our l.qOO cases, usually on the lips. 

The taches bleualres — Peliomala—Macula: ccrulrr. —These are pale-blue 
or steel-gray spots, subcuticular, fiom 1 to 10 mm. in diameter, of irregu¬ 
lar online and moat abundant about the chest, abdomen, and thighs. They 
sometimes give a very striking appearance to the skin. They are due.lo lice 
(see Pediculosis). 

Skin Gangrene. —Tn eliihfrrbn npinS. may occur; as reported by McFarland 
in the Philadelphia epidemic of 18S18 there were many cases with multiple 
areas of gangrene of the skin. The nose, ears, and genitals may be attacked. 

Sir calx .—At the height of the fever the >kin is usually dry. Profuse 
sweating is rare, but it is not very uncommon to set 1 the abdomen or chest 
limi't with perspiration, particularly in the reaction which follows the hath. 
Sweats in some instances constitute a striking feature of the disease. They 
may occasionally he associated with chilly sensations or actual chills. Jae- 
i oud and others in France have especially described this sudoral form of 
typhoid fever. There may he recurring paroxysms of chill, fever, and sweifts 
(even several in twenty-four hours), and the case may be mistaken for one 
of intermittent fc\er. The fever toward the end of the second week and 
during the third week may be intermittent. The characteristic rash is usu¬ 
ally present, and. if absent, the negative conditioq of the blood is sufficient 
to exclude malaria. The sweating may occur chiefly in the third and fourth 
weeks. 

(Edema of the skin occurs: 1. As the result of vascular obstruction, most 
commonly of a vein, as in thrombosis of the femoral vein. ’'...In connection 
"ith nephritis, very rarely. 3. In association with the amentia and cachexia. 
A yellow color of the palms of the hands and of the soles of the feet is not 
uncommon. The hair falls out after the attack, but complete baldness is rare. 
I have once seen permanent baldness. The nutrition of the nails sudors, aijd 
during and after convalescence transverse ridges may occur. A peculiar odor 
is exhaled from the skin in some cases. Whether due to a cutaneous exhala¬ 
tion or not, there certainly is a very distinctive smell connected with many 
patients. Nathan Smith describes it as of a “semi-cadaverous, musty char¬ 
acter.” 

Tinea: atrophica \—Tfines of atrophy may appear on the skin of the abdo¬ 
men and lateral aspects of the thighs, similar to those seen after pregnancy. 
They have been attributed,to neuritis, and Duckworth has reported a case 
in which the skin adjacent to them was hyperawthetic. 

, Bed-sores are not uncommon in protracted cases, with great emaciation. 
As a rule, they result from pressure and are seen upon the sacrum, more 
rarely the ilia, the shoulders, and the heels. These are less common, I tKink, 
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since the introduction of hydrotherapy. Scrupulous care and watch fulness 
do much for their prevention, but it is to be remembered that in cases with 
profound involvement of the nerve ccntres»acute bed-sores of the back ami 
heels may occur with very slight pressure, and with astonishing rapidity.^ 

Boils constitute a common and troublesome sequel of the disease. They 
appear to be,more frequent after hydrotherapy. 

V Circulatory System. —The blood presents important changes.. The fol¬ 
lowing statements are based on studios which it. S. T (layer has made in 
my wards (Studies I and IT!): ‘During the first two weeks there may be 
little or no change in the blood. Profuse sweats or copious djprrhoea may, 
as Hayem has shown, cause the corpusofes—as in the collapse stage of cholera 
—to rise above normal. In_lkc third week a fait usually takes place in cor¬ 
puscles and hemoglobin, and the number may sink rapidly even to l.JOO.OOO 
per c. mm., gradually rising to normal during convalescence. jAMien the 
patient«first gets up, there may be a slight fall in the number of corpuscle-.. 
The average maximum loss is about 1,01)0,000 tdi the c. mm. 

The amount of'htemoglobin is always reduced, and usually in a greater 
relative proportion than the number of' red corpuscles, and during recov¬ 
ery the normal color standard is reached at a later period. ' Lcueopenia— 
r hypoleucocytosis—is present throughout the course. Gold baths iuerea-e 
temporarily the number of leucocytes in the peripheral circulation. The 
absence of leucocytosis may be at times of real diagnostic value in distinguish¬ 
ing typhoid fever from various septic fevers and acute inflammatory processes 
The polymorphonuclear leucocytes are normal in number, while the lympho¬ 
cytes are relatively increased. When an acute inflammatory process occurs in 
typhoid fever the leucocytes show an increase in the polynuclear forms, and 
this may be of great diagnostic moment. 

The accompanying blood-chart shows these changes well. (Chart III.) 

The post-typhoid anaqnia may reach an extreme .grade. In one of my 
cases the blqod-corpuscles sank to 1. 300.000 per c. mm. and the lnvmoglobin 
to about 20 per cent. These severe grades of anaunia are not common in 
my experience. In the Munich statistics there were 54 cases with general 
and extreme jnamiia. 

Of changes in the blood plasma very little is known. 

The pulse in typhoid fever presents no special characters. It is increased 
in rapidity, but not always in proportion to the height of the fever, and thh 
WJ be a very special feature in the early stages. As a rule, in the first week 
it is above 1QQ, full in volume and often dicrotic. There is no acute disease 
with which, in the early stage, n dicrotic pulse is so frequently associated 
Even with high fever the pulse may not be greatlv accelerated. As the dis¬ 
ease progresses the pulse becomes more rapid, feebler, and small. In ti per 
cent of our cases the pulse rate rose above 140 (Thayer).* In the extreme 
prostration of severe cases it may reach 150 or more, and is a mere undula¬ 
tion—the so-called running pulse. The lowered arterial pressure is mam- 
fest in the dusky lividity of the skin and co!dness*of the hands and feet 

During convalescence the pulse gradually returns to normal, and occa¬ 
sionally becomes very slow. After no other acute fever do we so frequently 
meet with, bradycardia. I have counted the pulse as low as 30. and in¬ 
stances are on record of still fewer beats to the minute. Tachycardia, while 



[ess common, may be a very troublesome, and persistent feature of con¬ 
valescence. 

* Blood, Pressure .—This is usually from 115-120 m. m. Hg. (Riva-Ilocci 
instrument) in systole. The diastolic pressure has the normal relationship 
to the systolic, and averages 85-100 m. m. Hg. Thdre is a gradual fall during 
the course to about 100-110 m. m. Hg. at the beginning of apyresia. In two 
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22 per cent of our cases. Absencf of the first sound is rare. Gallop “rhythm 
is not uncommon. In the extreme feebleness of the graver forms, the first 
and second sound become very similar, and*the long pause is much shortened 
(embryoeardia). 

Of cardiac complications, pericarditis i* < iaia_6Hd has been met with 
chiefly in children and in association with pneumonia. It was present iu 
three of my series'and occurfed in only 14 of the 2,000 Munich post mortem'. 
Endocarditis was fqund_post mortem in. three cases, and the physical signs , 
suggested its presence in three other cases in the series. Myocarditis is more 
co mmon, and is indicated bv a progressive weakening of the heart-sound and 
enfeeblement of the action of the organ. 

Complications in the Arteries. —- Arteritis with thrombus formation oc¬ 
curred in four cases in the series, one in the branches of the middle tercbral. 
two in the femoral, and one in the brachial. In one case gangrene of the 
leg followed. I saw a similar case with Itoddick, in Montreal, in which 
obliteration of the left femoral artery occurmf'on the sixteenth day, and of 
the vessel on the right side on the twentieth day, with gangrene of both feet. 
Pain, tenderness, and swelling occur over the artery, with diminution of di>- 
appearanee of the pulsations and coldness and blueness of the extremity. 
In two of the eases these symptoms gradually disappeared, and the pulsation 
returned not only in the peripheral, but in the affected vessels (Thayer). 
Keen refers to 46 eases of arterial gangrene, of which 8 were bilateral, 10 on 
the right side, and 10 on the left. 

t Thrombi in the Veins. —In our series there were 41 instances, distributed 
in thcTfoIIowing veins: femoral 20. popliteal 5, iliac 5, veins of the calf -Y, 
internal saphenous 3, pulmonary artery alone J, pulmonary artery and com¬ 
mon iliac 1, axillary vein 1 (Thayer). I saw one case in the right circum¬ 
flex iliac vein. Femoral thrombosis is the most common, and almost inva¬ 
riably in the left vessel,*dvie. as Liebermeister suggests, to the fact that the 
left iliac vein is crossed by the tight iliac artery, and the blood flow is not 
so free. The symptoms of this complication are very definite-t-fhe fever may 
increase or recur. Chills occurred in 11 of all the cases. Pain aitd swelling 
at the site ate constantly present, and the thrombotic mass can be felt, not 
always at first, nor is it well to feel for it. .Swelling of the leg follows a- a 
rule, but it is rarely so extreme, and never. I think, so painful ns the puer¬ 
peral phlegmasia alba dolens. In the iliac thrombosis the pain may be severe 
«tod lead to the suspicion of perforation, as in one of our cases. Loucocv- 
tosis is usually present, in 12 cases it rose above 10,000. Five of the 39 cases 
died, 2 only as a result of the thrombus; in the case of axitlary thrombosis 
from pulmonary embolism, in one embolism of the inferior cava and right 
auricle from tliQ dislocation of a piece of thrombus from tho left iliac vein 
Thayer examined 16 of the patients at varying periods after convalescence, 
and found in every case more or less disability from the varices and persist¬ 
ent swelling. In some cases, however, the recovery is complete. 

JJI&kstjve fsxsiEM.— Loss of appetite, is eaiiy, and, as a rule, the relish 
for food is not regained until convalescence. Thirst is constant, and should 
be fully and freely gratified. Even when the mind becomes benumbed ami 
tha patient no longer asks for water, it should be freely given. Th o. tongue 
presents the changes inevitable in a prolonged fever. Early in the disease 
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it is n*6e+; swolien, and coated with a thin white fur, which, as the fever 
jirogresses, becomes denser. It may remain moist throughout. It is small 
m'size and tends to be red at tht‘.edges and tip. In severe cases, particu¬ 
larly those with delirium, the tongue becomes very dry, partly owing to the 
fact that such patients breathe*with the mouth open. It may be covered 
■v^ith a brown or brownish-black fur, or with crusts between which are cracks 
and fissuroe. , .Acute glossitis occurred in one easft at the onset of the relapse. 
In these eases the taeth and lips may be covered with a dark brownish matter 
called sordcs —a mixture of food, epithelial debris, and micro-organisms. By 
keeping fife mouth and tongue clean from the outset the fissures, which are 
extremely painful, may be prevented. During convalescence the tongue grad¬ 
ually becomes clean, and the fur is thrown off, almost imperceptibly or occa¬ 
sionally «in flakes. • 

The secretion of saliva is often diminished; salivation is rare. 

Pamtijis was present in -15^ of the 2,000 Munich eases, it occurred in 
11 cases in my series; of thlsq, 5 died. It is most frequent in the third 
week in very severe cases. Bxtensiye sloughing may follow in the tis-ues 
of the neck. Usually unilateral, and in a majority of cases going on to sup¬ 
puration, it is regarded as a very fatal complication, but recovery has fol¬ 
lowed in eight of my cases. It undoubtedly may arise from extension of 
inflammation along Steno's duet. This is probably not so serious a form 
as when it arises from metastatic inflammation. In four cases the subrnax- 
illary glands were involved alone, in one a cellulitis of the neck extended 
from the gland and proved fatal. Parotitis may occur after the fever ha| 
subsided. A remarkable localized sweating in the parotid region is an occa¬ 
sional sequel of the .abscess. 

The pharynx may be the seat of'slight catarrh. Sometimes the fauces 
ire deeply-congested. Membranous pharyngitis, a serious and fatal com¬ 
plication, may come oi> in the third week. 'Difficulty in swallowing may 
result from ulcers of the (esophagus, and in one of our cases stricture fol- 
owed.* Thyroiditis may occur with abscess formation. 

The gastric symptoms are extremely variable. Nausea and vomiting are 
lot common. There are instances, however, in which voiniting,»resisting all 
neasurcs, is a marked feature from the outset, and may directly cause death 
Vom exhaustion. Vomiting does not often occur in the second and third 
seeks, unless associated with some serious complication. I'lccis have been 
found in tiie stomach, llauuatemesis occurred in I of our eases. 

Intestinal Symptoms .—Dinrrlicca is a‘very variable symptom, occurring 
a from 20 lo 30*pcr cent of the cases. Of 1,500 cases, 510 bad diarrhoea before 
■nlering, 200 during their stay m hospital. The small percentage may be 
hie to the fact that we use no purges or intestinal antiseptics. Its absente 
oust not be takerf as an indication that the intestinal lesions arc of slight 
'lent. I have seen, on several occasions, the most extensive infiltration and 
deration of the Peyer’s glands of the small intestine, with the colon filled 
v ith solid fa'ces. The diarrlltea is caused less by the ulcers than by the asso- 
■inled catarrh, and, ns in tuberculosis, it is probable that when this is in the 
luge intestine the discharges are more frequent. It is most common toward 


•Mitchell, (Esophageal Complications in Typhoid Fever (Studies II). 
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the end of the first and througlyiut the second week, but it may det occur 
until the third or even the fourth week. The number of discharges ranges 
from 3 to 8 or 10 in the twenty-four hcrurs. They are usually abundant, 
thin, grayish-yellow, granular, of the consistency and appearance of pea-soup, 
and resemble very much/ as Addison rcmaiked, tho normal contents of the 
small bowel. The reaction is alkaline and the odor offensive. On standing, 
the discharges separate into’a thin serous layer, containing albumia and salts, 
and a lower stratum, consisting of epithelial debris , remnants Qf food, and 
numerous crystals of triple phosphates, blood may be in«small amount, and 
only recognized by the microscope. ^ Sloughs of the Peyer’s. glands occur 
either as grayish-yellow fragments or occasionally as ovoid itnasses, an inch or 
more in length, in which portions of the bow/d tissue nd|he found. The 
:bacilli are not found in the stools until the end of the*fir| B fe the middle of 
the second week. Constipation was present in at per caak® the cases. 

Hemorrhage from the bowels is a serionscqmplicatfqj^bccurring in from 
3 to 5 per cent of all cases. It had oceurredMfi 90 of the 2,000 fatal Munich 
cases. In 1,500 cases treated in my wards, hemorrhage occurred in 118, and 
/in 12 death occurred directly from the Vaunorrhage. It was present in 3.77 
per cent of Murchison’s 1,504 cases. There may be only a slight trace of 
blood in the stools, but too often it is a profuse, free haunorrhage, which 
rapidly proves fatal. Tt occurs most commonly between the end of the second 
/and the beginning of the fourth week, the time of the separation of the 
' sloughs. Occasionally it results simply from the intense hyperiemia. It usu¬ 
ally comes on without warning. A sensation of sinking or collapse is experi¬ 
enced by the patient, the temperature falls, and may, as in the annexed chart, 
drop 6° or 7° in a few hours. Fatal collapse may supervene before the blood 
appears in the stool. Hietnorrhage usually occurs in cases of considerable 
severity. Graves and Trousseau held that it was not a very dangerous symp¬ 
tom, but statistics show that death follows in from 30 to 50 per cent of 
the eases. • 

It must not be forgotten that melaaia may also be part of a general hieni- 
orrhagic tendency (to be referred to later), in which case it is associated with 
peteohiie and ha?maturia. There may be a special family predisposition to 
intestinal haemorrhages in typhoid fever. 

Meteorisn/, a frequent symptom, is not serious if of moderate grade, hut 
when excessive is usually of ill omen. Owing to defective tone in the wall-. 
«n severe cases to their infiltration with serum, gas accumulates in the, small 
and large bowels, particularly in tho latter. Pushing up the diaphragm, it 
interferes very much with the action of tho heart and lun£s, and may al~" 
favor perforation. Gurgling in the right iliac fossa exists in a large propor¬ 
tion of all the eases, and indicates simply the presence of gas hnd fluid faces 
c in the colon and caecum. • 

Abdominal pain and tenderness were present in three-fifths of a scries 
of 500 cases studied with special reference to the point by T. McCrae. In 
some it was only present at the onset. Pain occurred during the course in 
about one-third of the cases. This is due- in some instances to condition' 
apart from the bowel lesions, such as pleurisy, distention of the bladder, and 
phlebitis. It maj associated with diarrhoea, severe constipation, a painful 
■spleen, or acute abdominal complications. Pain occurs with some cases of 
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haemordlage, but' is most constantly presept with perforation. In a large 
group no cause could be found for the pain, and if other symptoms.be asso¬ 
rt 611 the condition may lead to error in diagnosis. Operation for appendi¬ 
citis has been performed in the early stage of typhoid fever, owing to the 
combination of pain in. the right iliac fossa, fever and constipation. This 
Ijas happened twice at the Johns Hopkins Hospital. 
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first week, in the great majority jfc is at the height of the disease in the third 
week, anjd much more frequently in the severe cases, particularly those asso¬ 
ciated with tympanites and haemorrhage. • It may occur, however,, in vSry 
mild cases and with great suddenness, when the patient is apparently pro¬ 
gressing favorably, 

Symp toruutf.J’erforation .—By far the most important single indication is 
a sudden , sharp nain of increasing severity,.often paroxysmal in character. It 
is rarely absent, except in the small group of cases with profound toxemia.. 
The situation is most frequent in flip hypcgnvHc r ’"gin ri and to the right of 
the middle line. v Tenderne ss on pressure is present in the great, majority of 
cases, usually in the hypogastric and'right iliac regions, sometimes diffuse; 
it may only be brought out on deep pressure. t As LeContc points out, when 
the perforation happens to be in contact with the parietal peritoneum tin- 
local features on palpation arc much more marked than when the perforated 
ulcer is next to a coil or to the mesentery. . There may be early j yritnhilH w 
qf theJiladder, with frequent micturition, aiW pain extending toward the 
penis . 11 A third important sign is muscle Rigidity, increased tension, and 
spasm on any attempt to palpate. With the onset of these features the 
patient may have' signs of shoc k—a full in temperature, an im-ronse in tl m 
rap idity of the pulse and respirations, and slight sweating. Following these 
features in a few Hours there is usually a reaction, and then the^featurcs of 
general peritonitis become manifest to a more or less marked degree. Among 
the general features, the facies of the patient shows changes; there is in¬ 
creased, pallor/a pinched expression of the fare, and as the symptoms pro¬ 
gress and toward the end a marked JLi ippocratio faoi es, a-dusky suffusion, 
and thefforehead bathed in a clammy perspiration. , The,temperature, which 
often drops at the onset of a perforation, rises with the increase of the peri¬ 
tonitis. The pulse quickens, is running and thready, the heart’s action 
becomes progressively mqre feeble, and there is an increase in the frequency 
of the respiration. Vomiting is u_Yaiialilc_feainre; it is prespnt in a major¬ 
ity of the cases, fjiopnng h I s commo n and may occur early, but more fre¬ 
quently late. 


The local, abdominal features are often more important than the gen¬ 
eral, as it is surprising to notice how excellent the condition of a patient 
may be with,perforative peritonitis. Limitation of the respiratory move¬ 
ments is usually present, perhaps confined to the hypogastric area, xln- 
(ff^sing distention is the rule, but perforation and peritonitis may occur, 
it is to be remembered, with an abdomen flat or even scaphoid, xlncreasing 
pam on pressure,^increasing muscle spasm and tension of the welfare im¬ 
portant signs Percussion may reveal a flat note in the .flanks, due to exu¬ 
date. .. Auscultation may show absence of peristalsis, and auscultatory pereus- 

Z v he 7 ™?^ S ti° W r pr r nCC ° E air free in thc Peritoflamm. 7 A friction 
2 /r n’V fGW h T S ° f thc 0DSct of the Perforation., Oblitcr- 
tvmnanv , T nipple Iino “V b * caused by excessive 

! y a P a y ua Rpd obhteratlon of . b ver flatness in a flat, or a not much dis- 
tended abdomen, is a valuable sijrn Eximinniinn .1 n , 

Min.,, in th. ™l,i. ot ll ‘« “*“> ">»' 
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fkm«Tai pprifflnitia without jjerforation <»f the bowel, may occur by exten- 
' sion from an ulcer, or by rupture of a softened mesenteric gland, or, as in 
one recenf case™n my scries, fronf inflammation of the Fallopian tubes. It 
was present in 2.2 per cent of the Munich autopsies. 

Perforation is almost invariably fatal. In a few cases healing takes place 
spontaneously, as is beautifully shown in one of the Pennsylvania Hospital 
specimens,Sir the orifice may be closed by a tag of omentunf, as in a remark¬ 
able case reported by J. Milton Mijlcr. 

There is a groifp of eases in which hmmorrhage complicates the perfora¬ 
tion and adds4o the difficulty, in diagnosis. In 7 of our 43 cases haemorrhage 
accompanied the perforation; in 3 others the haemorrhage had occurred some 
days before. , 

The diagnosis of perforation, easy enough at times, is not without serious 
.difficulties. The conditions for which it lias been mistaken in my wards have 
been: appendicitis, occurring during the course of the typhoid fever, plflebitis 
of the iliac vein with great jlAi, lnemorrhagc, and in one case a local perito¬ 
nitis without perforation, for which po cause was found. Kecovery followed 
the exploratory operation, which was made in all but one (haemorrhage case) 
of these cases. 

Th e sp^ EBx is usually enlarged, and the edge was felt below the costal 
margin in 71.6 per cent of my cases. Percussion is uncertain, as, owing to 
distention of the stomach and colon, even the normal area of dulness may 
not be obtainable. I have seen a very large spleen post mortem, wlicn durine 
life the increase in size was not observable. 

Liver. —Symptoms on the part of this organ are rare. 

(aj Jaundice was present in only 8 eases of my series. Catarrh of 
the ducts, toxaimia, abscess, and occasionally gall-stones are the usual 
causes. 

(b) Abscess. —Solitary abscess is exceedingly rase and occurred in but 3 
cases in my series. It. may follow the intestinal lesion or more* commonly 
one of the complications, as parotitis or necrosis of bone. Suppurative pyle¬ 
phlebitis, Which is more frequent than abscess, may follow perforation of 
the appendix. Suppurative cholangitis has been described. 

(c) Cholecystitis occurred in 19 cases of the series. Camac * has col¬ 
lected 115 cases, in 21 of which perforation occurred. Pain in the region 
of the gall-bladder is the most constant symptom. Tenderness, muscle spasm 
with rigidity, and a gall-bladder tumor arc present in a majority of the eases* 
Jaundice is inconstant. With perforation there may be a marked drop in 
the fever and tfie onset of signs of peritonitis. In simple cholecystitis the 
urgency of the symptoms may abate, and reedvery may follow. Suppura¬ 
tion may occur with infection of the bile passages. Mouthy or years after 
(eighteen years in Hunncr’s case) the bacilli may cause cholecystitis or gall¬ 
stones. Typhoid bacilli have been found by Cushing as a cause of cholecys¬ 
titis in a patient who had never had typhoid fever. 

(d) Gall-Sto nes. —Bemhdim called attention to the frequency of chole¬ 
lithiasis after typhoid fever. It is probably associated with the presence 

typhoid bacilli in the gall-bladder (see under Gall-Stones). 

•—---——-i-1— 

* Studies In Typhoid Fever, Series III, Johns Hopkins Hospital Reports, vol. viiL 
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Respiratory System. — Epistaxis. an early symptom, precedes typhoid 
fever more commonly than any other febrile affection. It is occasionally 

profuse and serious. . 

Laryngitis is not very common. The ulcers nnd ihe perichondritis lavo 
already been described. (R^qma, apart from ulceration, is rare. In the 
United States the laryngeal complications of typhoid fever seem much less 
frequent than on* the Continent. I have twice seen severe perichondritis; 
both of (he cases recovered, one after the expectoration of iargd portions of the, 
thyroid cartilage. 

Keen and 1 dining have collected $21 cases of serious surgical complica¬ 
tions of the larynx. General emphysema mav follow the perforation of an 
ulcer. Stenosis is a very serious sequence. 

From some recent studies it would appear that pifralysis of the laryn¬ 
geal muscles is much more common than w? have supposed. Przedborski 
>v (Jolkma nil's Sammlung, No. ISO) lip systematically examined the larynx 
in 100 consecutive cases and found 2. r ) y/jtih paralysis. The condition is 
nearlv alwavs due to neuritis, sometinjes'in connection with affections of 
other nerves. 

Bronchitis is one of the most frequent initial symptoms. It is indicated 
by the presence of sibilant rales. The smaller tubes may be involved, pro¬ 
ducing urgent cough and even slight cyanosis. Collapse and lobular pneu¬ 
monia may also occur. 

Lobar pneumonia is met with under two conditions: 

" 1. At the outset the pneumo-typhus of the Germans. This occurred in 
three of our cases. After an indisposition of a day or so, the patient is seized 
with a chill, has high fever, pain in the side, and within forty-eight hours there 
are signs of consolidation and the evidences of an ordinary lolmr pneumonia. 
The .intestinal symptoms may not occur until toward the end of the first 
week or later; the pulmonary symptoms persist, crisis does not occur; the 
aspect of the patient changes, and by the end of the second week the clinical 
picture is that of typhoid fever. Spots may then be present and doubts as 
to the nature of the case are solved. Tn other instances, in thd absence of 
a characterise eruption, the case remains doubtful, and it is impossible to 
say whether the disease has been pneumonia, in which the so-called typhoid 
symptoms have developed, or whether it was typhoid fever with early implica¬ 
tion of the lungs. This condition may depend upon an early localization of 
♦he typhoid bacillus in the lung. 

2. Lobar pneumonia forms a serious and by no means infrequent com¬ 
plication of the second or third week—in 1!) of our cases, ft was present in 
over 8 per cent of the Munich cases. The symptoms are visually not marked. 
There may be ;io rusty sputa, and, unless sought for, the condition is fre¬ 
quently overlooked. The etiological agent, in these cases Is still in dispute 
Typhoid bacilli have been isolated from the sputum by Jehle, Ran, and others 
They have also been isolated from the consolidated lungs at autopsy, but m 
such cases the pneumococci may have been origiilally present, and the typhoid 
bacilli secondary invaders. In all cases of pneumonia during typhoid fever 
occurring in the Johns Hopkins Hospital and coming to autopsy, the pneu¬ 
mococci could be demonstrated in the consolidated lung. Infarction, abscess, 
and gangrene are occasionally pulmonary complications. 
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Hypostatic congestion of the lungs an<^ ccdema, due to enfeebled circu¬ 
lation in the later periods of the disease, are very common. The physical 
signs are defective resonance at the bases, feeble breath-sounds, and, on deep 
inspiration, moist rfiles. 

Haemoptysis may occur. Cr«agh reports a case" in which it caused death. 

Pleurisy was present in about 8 per cent of the Munich autopsies. It 
may occui; at the outset—plcuro-typhoid—or slowly during convalescence, 
in which case it is almost always purulent and due to the typhoid bacilli. 

Pneumothorax .is rare. Ilale White has reported two cases, in both of 
which pleurisy existed. After death, no lesions of the lungs or bronchi were 
discovered. The condition may be due to straining, or to the rupture of a 
small pyasmic abscess. It mly occur also during convalescence. 

Nnnyous SvsxEih— Cerebrospinal f Form. —As already noted, the disease 
may set in with intense and persisting headache, or an aggravated form of 
3 neuralgia. There are cases in vtdiicli the effect of the poison is manifested 
on the nervous system early gndyfcith the greatest intensity. There are head-' 
ache, photophobia, relruction ; irf the neck, marked twi tellings of the muscles, 
rigidity, and even convulsions. In such cases the diagnosis of meningitis is 
invariably made. The eases showing marked meningeal features during the 
course of the disease may be divided into three groups. First, those with symp¬ 
toms suggestive of meningitis, but without localizing features and without 
at post mortem the anatomical lesions of meningitis. In every series of 
cases numerous such examples occur. Secondly, the eases of so-called serous 
meningitis. There is a localization of typhoid bacilli in the eerebro-i-pinal 
fluid and a mild inflammatory reaction, but without suppurative meningitis 
Cole has collected thirteen such cases, five of them occurring in our series. 
Probably more frequent lumbar punctures will show that this occurs not 
infrequently. Thirdly, true typhoid suppurative meningitis duo to B. typho¬ 
sus. Only one such casjp occurred in our series, am} Cole has collected thir¬ 
teen from the literature. Meningitis in typhoid fever is occasionally due to 
other organisms, as tubercle bacilli, and the micrococcus intraeellularis. 
Marked convulsive movements, local or general, with coma and delirium, are 
seen also in thrombosis of the cerebral veins and sinuses. , 

Delirium, usually present in very severe cases, is certainly less frequent 
under a rigid plan of hydrotherapy. It may exist from the outset, but usu¬ 
ally does not occur until the second and sometimes not until the third week. 
It may be slight and only nocturnal. It is, as a rule, a quiet delirium, though 
there are cases in which the patient is very noisy and constantly tries to get 
out of bed, and, unless carefully watched, may escape. The patient docs 
not often become maniacal. In heavy drinkers the delirium may have the 
character of ■delirium tremens. Even in cases which have no positive 
delirium, the mental processes are usually dulled and the aspect is listless 
and apathetic. In severe cases the patient passes into a condition of uncon¬ 
sciousness. The eyes may be open, but he is oblivious to all surrounding cir¬ 
cumstances and neither knows nor can indicate his wants. The urine and 
faices arfe passed involuntarily. Ill this pseudo-wakeful state, or eonm-vigil, 
as it is called, the eyes are open and the patient is constantly muttering. 
The lips and tongue are tremulous; there are twitchings of the fingers and 
Wrists— H qt»p jtns_tendinum and carphologia, He picks a£ the bedclothes or 
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grasps at invisible objects. The^c are among the most serious symptoms of 
the disease and always indicate danger. 

Convulsions in typhoid fever are rare. 'There were 8 instances in sixteen 
years among between fifteen and sixteen hundred cases. They occur: .first, 
at the onset of the disease, particularly in aliildren; secondly, as a manifes¬ 
tation of the toxasmia; and thirdly, as a result of severe cerebral complica¬ 
tions—thrombosis, meningitis, or acute encephalitis. Occasionally in con¬ 
valescence convulsions may occur from unknown causes. Of the 8 cases 
3 died. * • 

Njurilis, which is not uncommon—11 cases in the series—nyiy be local, or 
a wide-spread affection of the nerves oTf the legs or of both arms and legs. 

Loj&L-Njeui'itis .—This may occur during (h o hei ght , of the fe ver or after 
conva lescence is established. Tt may Jet in with agonizing pain, apd with 
sensitiveness of the affected nerve trunks. The local neuritis may affect t 
the ntfrves of an arm or of a leg. and invqlve chiefly the extensors, so that 
there is wrist-drop or foot-drop. The arrtr lit 'teg may be much swollen 
and the skin over it erythematous. Painful muscles arc not uncommon, par¬ 
ticularly in the calves. I have reported a scries of cases (Studios IJT). 
Painful cramps may also occur. In some of the cases of painful legs the 
condition is a myositis; in others the swelling and pain may he due to throm¬ 
bosis in the deeper veins. 

A curious condition, probably a local neuritis, is that which was first 
described by Ilandford ns tender ioes, and which appears to lx; much more 
common after the cold-bath treatment. The lips and pads of the toes, rarely 
fhe pads at their bases, become exquisitely sensitive, so that the patient can 
not bear the weight of the bedclothes. There is no discoloration and no 
swelling, and it disappears usually within a week or ten days. 

Multiple neuritis in typhoid fever comes on usually during cn uvqlesnenee 
The legs may be affected or the four extremities. The cases are often dilli- 
cult to differentiate from those with subacute poliomyelitis. R ecovery is 
t he rule. 

Poliomyelitis may occur with the symptoms of acute ascending paral¬ 
ysis and prqye fatal in a few days. More frequently it is less acute, ami 
causes either a paraplegia or a limited atrophic paralysis of one arm or leg. 

Hcmiplegyi is a we. .complication. Francis Hawkins has collected 17 
cases from the literature; aphasia was present in 12. The lesion is usually 
thrombosis of the arteries, less often a meningo-cnccphalitis. The aphasia 
usually disappears. 

True tetany occurs sometimes, and has been reported in‘connection with 
certain epidemics. It may set in during the full height outlie disease. 

Typhoid Psychoses.—' There are tb*«e-^«mp*..of, cases: %jt, an initial 
delirium, which may be serious, and cause the patient to Vender away from 
his home, or he may even become maniacal; secondly, the psychosis-asso¬ 
ciated, directly with the pyrexia and the toxaemia; in a few cases this outlasts 
the disappearance of the fever for months or.even years; and, lastly, the 
asthenic psychosis of convalescence, more common after typhoid th‘an after 
any ot er fever. fhe^wegnosis is usually good. Edsal has recently studifd 

condition in children, finding 69 cases in the literature, of which 43 
recovered. 
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Thete is a distressing pnst.-t. yphnid - na arantl ie m'/i . in which for months or 
even for years the patient is unable to get into harmony with his sur- 
rcAi ridings. 

SJiBCiAL_ Senses. —f?ye.-+C'onjunctivitis, simple or phlyctenular, some¬ 
times with^ keratitis andi iritis, may develop. ^ Panophthalmitis has been< 
reported in one case in association with haemorrhage (Finlay). Lqs&of accom¬ 
modation jnay occur, usually in the asthenia of»eonvaleseence. Oeula-motor 
paralysis has been §een, due probably to neuritis. Retinal haemorrhages may 
occur alone or in association with btlier haiinorrhagic features. Double optta 
ueuxitis has l^ccn described in the course ot the fever. It may be independent 
of meningitis. Atrophy may follow, hut, these complications are excessively 
rare. Cataract,may. follow inflammation of the uveal tract.' Other rare com-, 
plications are thrombosis of flic orbital veins and orbital haemorrhage. (See 
J)e Sehweinitz in Keen’s monograph for full consideration of the subject.) 

Ear .—Otitis media is not frffrequent, 2.5 per cent in llengsPs collected 
cases. We have never fs(tin^*|lie typhoid bacillus in the discharge. Seri¬ 
ous results are rare; only one-case of mastoid disease occurred in our series. 
The otitis may-set-in with a chill and an aggravation of the fever. 

Renal System. —Retention of urine is an early symptom and may be the 
canse of abdominal pain. It may recur throughout the attack, guppres- 
sioii.Mf-uriue is rare. The urine is usually diminished at first, has the ordi¬ 
nary febrile characters, and the pigments are increased. Later in the disease 
it is more abundant and lighter in color. 

Polyuria is not very uncommon. The amount of water depends very 
much on the fluid taken. In certain eases enormous quantities are passed, 
up to seven and eight quarts. While most common during convalescence, the 
increase may be sudden in the second week at the height rtf the fever, as in 
a ease reported by Fussell. Patients treated by what is known as the wash¬ 
ing-out method, in whigh large quantities of water ;ire taken, may pass enor¬ 
mous amounts, 18 or 19 litres. One of my patients passed as /nuch as 23 
litres in one day! 

The Diazo-react ion of Ehrlich .—Two solutions are employed, kept in 
separate 'Wiles*'one containing a saturated solution of mlpH y wi fe-arid in 
a solution of hydr ochloric arid (50 ee. to 1,000 ee.); the other a half per 
cent solution of gadiuni-Jiitrite. To make the test, a few cubic centimetres 
of urine are placed in a small test-tube with an equal quantity of a mixture 
of the solution of the sulphanilie acid (40 ce.) and the sodium nitrite (1 cc.),, 
Hie whole being thoroughly shaken. One cubic centimetre of ammonia is 
then allowed to 1 flow carefully down the side of the tube, forming a colorless 
zone above the yellow urine, and at the junction of the lwo -a deep hr nwnish- 
rotLginjj wilL-ha-a apn if the r ngntinn ia pmawm With normal urine a lighter 
brownish ring is produced, without a shade of red. The coldr of the foam of 
the mixed urine and reagent, and the tint they produce when largely diluted 
with water, are characteristic, being in both cases of a delicate rose-red if the 
diazo-reaction be present; bnt if not, brownish-yellow. It was found in 894 
of 1,467 eases. It may be present previous to the occurrence of the rash, and 
fy? late as the twenty-second dnv. The value of the test is lessoned by its 
occurrence in cases of mijiary tuberculosis, in malarial fever, and occasion¬ 
ally in the acute diseases associated with high^fsi.er. The •uiQtsxic coefficient 
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in typhoid fever is high and is gaid to be increased by the tubs. In cases 
passing large quantities of urine the diazo-reaction is very feeble or even 
absent. ' 

Bacilluria occurs in about one-third of the cases, caused by the typhoid 
bacilli. The urine may be turbid from tlic^r presence and in the test-tube 
give a peculiar shimmer. There may be millions of bacilli to the cubic milli¬ 
metre without pyuria or any symptoms of renal or bladder trouble. Thu 
bacilli may be present in the urine for years after thq, attack (see Gwyn, 
Studies III). Of 51 cases during the session of 1900-1901 in my clinic,* 
Cole found typhoid bacilli in the urine in 16. 

The renal complications in typhoid' fever may be thus grouped: 

(ft) Febrile albuminuria is common and of no special significance. It 
was present in 999 of 1,500 cases, 66 per cent. Tube easts were present in' 
568 cases, 37.8 per cent. Ilwmoglobinuria occurred in one case. 

(by Acute nephritis at the onset or during the height of the disease— 
the nuphro-typhus of the Germans, thfe fievra'fffpj^ide a forme renale of the 
French—may set in, with all the symptoms-of acute Bright’s disease, mask¬ 
ing in many instances the true nature of the malady. After an indisposi¬ 
tion of a few days there may be fever, pain in the back, and the passage of 
a small amount of bloody urine. 

(c) Nephritis during convalescence is rare, and is usually associated with 
amend a and cedoma. Chronic nephritis is a most exceptional sequel of the 
disease. 

(d) The lymphomatous nephritis, described by E. Wagner, and already 
feferred to in the section on morbid anatomy, produces, as a rule, no 
symptoms. 

(0 B,yV r ' a > a n °t uncommon complication, may be associated with the 
typhoid or the colon bacillus, less often with staphylococci. It disappears 
during convalescence. It is usually due to a simple.catarrh of the bladder, 
rarely to aivintense cystitis. 

if) Post-typhoid Pyelitis .—One or both kidneys may he involved, either 
at the height of the disease or during convalescence. There may be blood 
and pus at fijst, later pus alone, varying in amount. A severe pyelonephritis 
may follow. ffsx&UZShlic abscess is a rare sequel. 

System.-— Orchitis is occasionally met with. Kinnicutt has 
collected 53 cases in the literature. It is usually associated with a catarrhal 
Urethritis. Induration or atrophy may occur, and more rarely suppuration. 
It was present in 4 cases in my scries. In 1 case double hydrocele developed 
suddenly on the nineteenth day (Dunlap). <■ 

Agu£#.jna&hili&, which may go on to suppuration, is a rare complication. 
It was present in 3 cases of my series, during the fever and In one late in 
convalescence. . 

Gfi SB Pps Among the most common and troublesome of the 

sequel® of the disease are the bojifiJ&siQns. .In a few cases the bone lesions 
occur at the height of the disease or even earlier, A boy was admitted in the 
second week of an attack of typhoid fever with acute.pedostitis of the frontal 
bone and of one nb. Of 237 cases collected by Keen there' were periostitis 
11$, necrosis m 85 and caries in 13. They are, I am sure, much more frequent 
than the figures indicate. Six cases came under my notice in the course of a 
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year, amf formed the basis of Parsons’ paper {Studies II). The legs are chieiy 
involved. In Keen’s series the tibia was affected in 91 cases, the ribs in 40. 
The typhoid bone lesion is apt tcf form what the old writers called a cold 
abscess. Only a few of the cases arc acute. Chronicity, indolence, and a 
remarkable tendency to recurrence are perhaps ’the three most striking 
features of the typhoid bone lesions. A bony node may be left by the typhoid 
periostitis. • » • 

, Al'lhritis. wail present in 5 cases of my series. Rheumatic and septic forms 
are described, as well as a typhoid arthritis proper. The complication is exceed¬ 
ingly rare, and yet Keen has collected from the literature 84 cases. One of the 
most important points relating to it is the frequency with which spontaneous 
dislocations occur, particularly, of the hip. 

7 yrfMtuLSpine (ftibnev).—During the disease in protracted cases, more 
, often during convalescence, the .patient complains of pain in the lumbar and 
sacral regions, perhaps after alight jar.or shock. Stiffness of the back, pain 
on movement, and lenderil&S'on/pressure are the chief features, but there are 
in addition marked nervous, somfctimps hysterical manifestations. The diag¬ 
nosis of spondylitis, Pott’s disease, or perinephritie abscess, etc., may be made. 
The examination is negative. The patient is afebrile, as a rule. The outlook 
is good. In rare instances there may be perispondylitis, but usually the condi¬ 
tion is a neurosis (Studies I). 

Tho mneetes -may be the seat of the degeneration already' referred to, but it 
rarely causes any symptoms. Haemo rrhage occasionally occurs into the muscles, 
and late in protracted cases abscesses may follow. Rupture of a muscle, usually 
the rectus abdominis, may occur, possibly associated with acute hemorrhagic 
myositis. „ 

Post-typhoid Septicaemia and Pyaemia. —In very protracted cases there may 
recur after defervescence a slight fever (100°-101°), with sweats, which is,pos¬ 
sibly septic. In other cases for two or three weeks there are recurring chills, 
often of great severity. They are usually of no moment in the absence of signs 
of complication. (See Studies II and III.) 

Typhoid' pyajmia is not very uncommon, (a) Extensive furunculosis may 
be associated with irregular fever and leucocytosis. (6) Following the fever 
there may be multiple subcutaneous “ cold ” abscesses, often with a dark, thin 
bloody pus. A score or more of these may appear in different .parts. Pratt 
has isolated the bacillus in pure culture from the subcutaneous abscesses, (c) A 
crural thrombus may suppurate and cause a wide-spread pymmia. (d) In raro 
instances suppuration of the mesenteric glands, of a splenic infarct, a slough¬ 
ing parotid bubo' a perinephric or perirectal abscess, acute necrosis of the bones, 
or a multiple suppurative arthritis may cause pyaemia. In other cases follow¬ 
ing bed-sores or a furunculosis there occurs a general infection with pyogenic 
organisms, with fatal result. In three such eases in our series staphylococci 
were cultivated from the blood. In one case with many chills late in the dis¬ 
ease, nnd the general condition excellent, typhoid bacilli were cultivated from 
the blood. > 

Association of other Diseases. —Erysipelas is a rare complication, most com¬ 
monly met with during convalescence. In 1,420 cases at Basel it occurred 10 
times. Griesinger states that it is met with in 2 per cent. , Measles or scarlet 
fover may develop during the fever or in convalescence. Chicken-pox and noma 
8 
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have been reported in children. Bscudo-niembranous inflammations may occur 
in the pharynx, larynx, or genitals. 

Malarial and typhoid fevers may be assdciated, but a majority of the cases 
of so-called typho-malarial fever are either remittent malarial fever or true 
typhoid. It is interesting' to note that among the 829 cases of tvphoijl fever 
plasmodia frere found in the blood during the course of the disease in only J. 
case. (See Lyon* Studies III.) Many of our typhoid-fever eases •came from 
malarious regions. • 1 

The symptoms of influenza may precede the typhoid fever, or the two dis¬ 
eases may run concurrently. There ar<; cases of chronic influenaa which simu¬ 
late typhoid fever very closely. . j 

Typhoid Fever and Tuberculosis. —(rt)Tho, diseases may coexist. A per¬ 
son with chronic tuberculosis may contract the fever. * Of 80 autopsies in 
typhoid fever, 4 presented marked tuberculous' lesions. Miliary tuberculosis 
and ty‘phoid fever may occur together. t (b) C^sms'o^typhoid fever with pulmo¬ 
nary and pleuritic symptoms may suggest tiiberctylwb at the onset, (c) There 
are five types of tuberculous infection, which may simulate typhoid fever: 
the acute miliary form (page 298); tuberculous meningitis (page 301 )j tuber¬ 
culous peritonitis (page 310) (the acute toxaemia of certain local lesions (page 
306); an<£ forms of ordinary pulmonary tuberculosis. And, lastly, pulmonary 
tuberculosis may follow typhoid fever. In a large majority of such cases the 
disease has been tuberculosis from the onset, which has begun with a low fever 
and features suggestive of typhoid fever. 

^ In epilepsy and in chronic chorea the fits and movements usually cease dur¬ 
ing'an attack, and in typhoid fever in a diabetic subject the sugar may be 
absent during the height of the disease. , 

Varieties of Typhoid. —Typhoid fever presents an extremely complex symp¬ 
tomatology. Many forms have been described, some of which present exaggera¬ 
tion of common symptoms, others modification in ihe course, others again 
greater intensity of action of the poison on certain organs. As we have seen, 
when the nervous system is specially involved, it has been called the cerebro¬ 


spinal form; when the kidneys are early and severely affected, nephro-typhoid; 
when the disease begins with pulmonary symptoms, pneumortyphoid; with 
pleurisy, pleuro-typhoid; when the disease is characterized throughout by pro¬ 
fuse sweats, the sudoral form of the disease. It is enough to remember that 
typhoid has no fixed and constant course, that it may set in occasionally with 
«ymptoms localized in certain organs, and that many of its svmptoms arc 
extremely variable in one epidemic uniform and text-book-like, in another 
slight or .not met with. This diversified symptomatology ftas led to many 
clinical errors, and in the allsence of the salutary lesson^ of morbid anatomy 
it is not surprising that practitioners have so often been led altrav. We may 

recognize with Murchison the following varieties: * 

1. The mild and abortive forms. Much attention has been paid of late to 
the milder varieties of typhoid fever—the typhus lcvissimus 'of Griesingir. 
Woodruff, of the United States Army, has caliedf special attention to the groat 
danger of neglecting these mild forms, which are often spoken nf im Wimp tain 
%£T.anlgialarial fever, “acclimation,” “ground,” and “miasmatic.” fevers. 
During the prevalence of an epidemic there may be cases of fever so mild that 
the patient does not go to bed. The onset may be sudden, particularly in chil- 
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dren. ‘fhe general symptoms arc slight, the pulse rate not high, the fever 
rajely above 102°. Rose spots are usually present, with splenic enlargement. 
Diarrhoeajs rare. The Widal reaction is present in a majority of the patients 
TOfTmay be a marked tendency to relapse. While infrequent, characteristic 
complications and sequel® may gtve the first positive clue to the nature of the 
1 trouble. J. B. Briggs has studied 44 of these mild cases from nJy clinic, in 
which jhe fever lasted 14 days or less. Rose spoil were present in. 24, and the 
.Widal reaction In 26. There were .three relapses. It can not be too forcibly 
impressed upon the profession that it is just by these mild cases, to which so 
little attention is paid, that tlje disease pray be kept up in a community. 

2. The- grave .form is usually characterized by high fever and pronounced 
nervous symptoms. In this.category, too, come the very severe cases, setting in 
with pneumonia and Bright’s.disease, and with the very intense gastro-intestinal 

i or cerebro-spinal symptoms., 

3. The latent or amby^tgn form of typhoid fever, which is particularly 

common in hospital practM •*The symptoms are usually slight, and the patient 
sca rc el y feels ill enough to go to besj. .lie has languor, perhaps slight diarrhoea, 
but keeps about and may even attend to his work throughout the entire attack. 
In ^ther instances delirium sets in. The worst eases of this form are seen in 
sailors, who keep up and about, though feeling ill and feverish. When brought 
to the hospital they often have symptoms of a most severe tvpe of the disease. 
Hiemorrhage or perforation may be the first marked symptom of this ambula¬ 
tory type. Sir W. Jcnner has called attention to the dangers of this form, and 
particularly to the grave prognosis in the case of persons who have travelled 
far with the disease in progress. * 

Uamorrliagic. Typhoid Fever .—This is excessively rare. Among Ouskow’s 
fi,513 cases there were 4 fatal cases with general lunmorrhagic features. Only 
three instances were present in our series. Hminorrhagcs may be marked from 
the outset, but more commonly they come on during .the course of the disease. 
The condition is not necessarily fatal. Several of those reported bv Xicholls 
from the Royal Victoria Hospital, Montreal, recovered. (See Hamburger 
Studies III?) ' 

An afebrile typhoid fever is recognized by authors. Licbcrmcister says that 
the cases were not uncommon at Basel. The patients presented lassitude, de¬ 
pression, headache, furred..tongue, lossoiLappetite, slow pulse, .and even the 
spots and enlarged spleen. I have seen the temperature normal on the sixteenth 
<%> while the spots did not come out until later. 

T.xiaUMB'dihfm'm eHitTOBN.—Griffith collected a series of 325 cases in 
children under fwo and a half years; 111 of these were in the first year. Out 
°f a total of 278 cases in which the result was recorded, 142 died. The cases 
we not very uncommon. The high mortality in Griffith’s paper was probably 
•hie to the fact thlt only the more serious cases are reported. The abdominal 
symptoms are usually mild; fatal haemorrhage and perforation are rare. 
Amon g. Hfiqji el®, qjghasia. nqm§, and bcguuUidons are stated to be more common 
ln children than in adults. Two of our cases were under one year of age. 

TItjhoid Fbvhe in thb Agbd.—A fter the sixtieth year the disease runs 
s Jess favorable course, and the mortality is very high. The fever is not so 
flifit, but complications are more common, particularly pneumonia and heart- 
failure. 
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Ty piioid veb i*r Pbbonan»y.— Pregnancy affords no anuawut Y’agai nst 
typhoid. In 1,500 of our eases to September 10, 1004, 438 of which wgre 
females, there were 6 eases. Goltdnmmer noted 26 pregnancies in 600 cases 
of typhoid fever in the female. It is more commonly seen ip„lhe,lkatjialf of 
pregnancy. The pregnancy is interrupted iff about 65 per cent of the cases, 
usually in the second week of the disease. In the obstetrical department Of tlie 
Johns Hopkins flospital (*J. W. Williams) there have been (tfl January, 
1905) three eases of puerperal infection,with bacillus typh&sus. One case, 
showed a localized lesion of the chorion, from which cultures wore obtained 
(Little). 

Typhoid Fnyeis in tiik Fcetus. —From the recent studies of Fordycc, 
J, L. Morse, and F. W. Lynch, wc may joncluda that the typhoid bacillus may 
pass through the placenta to the child, causing a typhoid' septieamiia,‘without 
intestinal lesions. Lynch has recently collected' 16 such eases. Infection of 
the foetus docs not necessarily follow, Jmt ivhqiLjnfoctcd the child dies, either 
in utero or shortly after birth. Thc.Wi^jjt reactroh has been obtained with 
foetal lilpod. Its presence does not indiogtw that the child has survived infec¬ 
tion in utero, as the agglutinating substandfe may filter through the placenta. 
They may also be transmitted to the nursling through the milk, and cause a 
transient reaction. The reaction could not be obtained with foetal blood from 
which typhoid bacilli were cultivated (Lynch). 

gEi,.y psK.—Relapses vary in frequency in different epidemics, and, it would 
appear, in different places. The percentages of different authors range from 
g per cent (Murchison), 11 per cent (Biiumler), to 15 or 18 per cent (Immer- 
niann). In 1,500 eases there were 113 relapses, 11.4 per cent. 

We may recognize the ordinary, the intcrcurrcnt, and the spurious relapse. 

The ordinary relapse sets in after complete defervescence. The average 
duration of the interval in Irvine's eases was ajittle over five days. 

In one of my cases tlfcre was complete a pyrexia for twenty-three days, fol¬ 
lowed by a* relapse of forty-one days’ duration; then a pyrexia for forty-two 
days, followed by a second relapse of two weeks’ duration. As a rule, two of 
the three important symptoms—step-like temperature at onset, '‘roseola, an 
enlarged spl«m—should be present to justify the diagnosis of a relapse. The 
intestinal symptoms are variable. The onset may be abrupt with a chill, or 
the temperature may have a typical ascent, as shown in Chart I. The number 
of relapses range from 1 to 5. In a ease at the Pennsylvania Hospital in 1904 
♦he disease lasted eleven months and four days, during which there were six 
relapse;-. The attack is usually less severe and of shorter duration. Of 
Murchison s 53 cases, the mean duration of the first attack was about twcnlv- 
six day s. of the relapse, fifteen days. The mortality ofwrelapse-eases is not 
high. . ‘ 

The intet current relapse is common, often most severe, and is responsible 
for a great many of the most protracted cases. The temperature drops and 
the patient improves; but after remaining between 100° and 102° for a 
few 4ays, the fever’again rises and the patient 1 enters upon another attack, 
which may be even more protracted, and of much greater intensity than the 

■ Spurious relapses are very common. They have already been referred to 
on page . 2. under post-typhoid elevations of temperature. They are recrudes- 
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ccnces of the fever due to a number of causef. It is not always easy to deter- 
. mine whether a relapse is present, particularly in -eases in which the fever 
persists for only five or seven days-without rose-spots and without enlargement 
of the spleen. 

^- Undoubtedly a reinfection from within, yet of the conditions favoring the 
occurrence of relapse we as yet know little. Durham has advanced an interest- 
ingrthcory; Every typhoid infection is a complex prfienomenort caused bv groups 
of bacilli alike m species but not identical, as shown by their serum reactions, 
fihe antitoxin formed in the blood fluring the primary attack neutralizes only 
one (or several) groups, the remaining groups still preserving their pathogenic 
power. Following an errQE.ia.,dief l , or some 1 ml i scroti on these latter groups 
may multiply sufficiently to_ pij^a.jaunfcction. Multiple relapses may be 
similarly explained. Bacteriological pfoof of this interesting theory has not yet 
been given. * 

Diagnosis.— There are sevqfal points to note. In the first place, typhoid 
fever is the most commonfoflhfl. Iwfptidued fevers. Secondly, it is extraordi- 
aarily variable in its manifestation^. Thirdly, there is no such hybrid malady 
as typho-malarial fever. Fourtl^, errors in diagnosis are inevitable, even 
under the most favorable conditions. 

DA^_FOft_DiAG^ic)his. (a) General .—Xo single symptom or feature is 
characteristic. The quart is often suggestive, particularly the occurrence of 
cpistaxis, and (if seen from the start) the ascending fever. The steadiness of 
the fever for a week or longer after reaching the fastigium is an important 
point. The irregular remittent character in the third week, and the intermit¬ 
tent features with chills, are common sources of error. While there is nothing 
characteristic in the jiulse, cUcmiisin is so much more common early in typhoid 
fever that its presence is always suggestive. rTbn .rash is the most valuable 
single .sign' and with the fever usually clinches the diagnosis. The enlarged 
spleen.is of less importqnce, since it occurs in all febrile conditions, but with 
the fever and the rash it completes a -diagnostic triad of the disease. / The 
absence of Iqucoeytpsis.nnd thaiusscnco of.Ehrlich's reaction are valuable acces¬ 
sory signs. • 

(6) Specifi c.— (1) Isolation of Typhoid Bacilli from the fllood.—Xew 
methods have given better results in this procedure, which has been carried out 
extensively in my ward by Cole, and I can testify to its great value in doubtful 
cases and in the acute septic forms. The hypodermic puneturc'of a vein for 
the blood causes little or no pain. 

(2) Isolation of Typhoid Bacilli from the Stools .—Cultures from the stools 
have proved of diagnostic value. A new and very satisfactory method is that 
of von Drigalski anjf Conradi (Zeit. f. Hygiene,-Bd. 3i)), largely used in the 
campaign agailist typhoid in Germany, with which those familiar with bac- 
teriologic mcthods*are able to isolate the bacilli in a majority of the eases. 

(3) isolation of Typhoid Bacilli from the Urine. —Neumann, llorton- 
Sinith, Richardson, and Gwyn have shown the great frequency of typhoid bacilli 
111 ^e urine. In some cases they may be obtained before tlb Widal test is posi¬ 
tive. Rdutine cultures do not offer great difficulties, and may frequently be 

diagnostic value. 

(4) Isolation of Tu phoid Bacilli Jrpm. thcJRosc-spots.—'Smdc\d, Cursch- 
uiann, and Richardson have demonstrated the presence of the bacilli in rose- 
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spots in 32 of 40 cases examine^. As the procedure causes' considerable dis¬ 
comfort it can not be used as a routine method. 

(5) The Agglutination T est .—Tn 1894.Pfeiffer showed that cholera spiriflu, 

when introduced into the peritoneum of an immunized animal, or when mixed 
with the serum of immunized animals, lose their motion and break up. This 
“ Pfeiffer’s phenomenon” of agglutination and immobilization was thoroughh 
studied by Durham and also by A. S. Griinbaum, and the specificity of the 
reaction demonstrated. Widal took the method, and ipade* it available in 
clinical work. ‘ , * 

Methods.—( a) Macroscopic or Slow Method. —This has nqt been largely 
used in clinical work, but on the whole fhe results are probably more satisfacton 
than with the microscopic method, and in hospitals, at least, the difficulties are 
no greater. Lately the use of cultures Of dead Willi has received qqite wide 
application. This method is very satisfactory when the living, active bacilli 
can not be conveniently employed. / ' o’ 

(6) Micrsiscopic .or - Rapid-M elhod .— r ct o * ifcrurri is mixed with a young 

bouillon culture of the typhoid bacillus, or with %,suspension of a young agur 
culture, in such a manner as to dilute the..serum to the required degree. A 
hanging-drop preparation of the mixture is made, and if-the reaction ia.posi- 
tive.tlie bacilli will within a given time lose their motility and collect in clumps. 
Wyatt Johnston introduced the use of dried blood. It is convenient, but does 
not permit accurate dilutions. The use of glass bulbs to obtain the serum, and 
small glass pipettes to make accurate dilutions, is of value. As Cabot says, 
‘‘the test is a quantitative, not a qualitative, one.” Both the degree of dilu¬ 
tion and the time limit are of importance. A safe standard, and the one in 
use at the Johns Hopkins Hospital, is a dilution of 1-50 and a.time limit of 
one hour. • 1 

IJkhlts.—C abot’s collection of 5,978 cases gives a positive reaction in 97.2 
per cent. A positive reaption was obtained in 93j>er,ccnt of 849 cases tested 
before the qigktli day. It may not appear until the relapse. In 4 of my cases 
it developed on the twenty-second, twenty-sixth, thirty-fifth, and forty-second 
days,, respectively. It may be present even twenty or thirty years subsequent 
to the attack^of fever. 

Vhile on the whole the serum reaction is of very great value, there are cer¬ 
tain difficulties and objections which must be considered. A perfectly charac¬ 
teristic case with hamiorrhages, rose-spots, etc., may give no reaction throughout. 
Jn other cases the reaction is much delayed, becoming positive only during 
convalescence, or even during a relapse. It must be borne in mind that occasion¬ 
ally the reaction is not obtained with low dilutions, while with*higher dilutions 
the reaction is characteristic. • 


flnuimv Batmens.or Eimoa in Dxacnosis, —An early and intense local¬ 
ization of the infection in certain organs may give rise to doubt at first. 

*7: Cases 1 eo,m "" on with severe bciuiafihe, photophobia, delirium, twitching of 
the JJ™ c , les , an ^ retr ^ tl “ of the head are almost invariably regarded as cerebr o- 
spwammmitis. Under such circumstances it may for a few days be impos¬ 
sible to make a satisfactory diagnosis. I have thrice performed autopsies on 
cases of this kind in which no suspicion of typhoid fever had been present, tj.e 
intense cerebro-spinal manifestations having dominated the scene. Until the 
appearance d£ abdominal symptoms, or tlie rash, it may be quite impossible to 



TYPHOID FEVER. 


95 


determ^me the nature of the case. \ Ccrchroapinal meningitis is, however, a 
rare disease typhoid fever a very commofi one, and the onset with severe 
nervous symptoms is by no mean* infrequent. jThe lumbar juncture is now 
a great help. 

I have already spoken of the jnislcading pulmonary symptoms, which occa¬ 
sionally occur at the very outset of the disease. The bronchitis rarely causes 
error, though it may be intense and attract the cijief attentipn. if ore difficult 
are the cases setting in with chill and followed rapidly, by pneumonia. I have 
•brought such a cas^ before the class "one week as typical pneumonia, and a fort¬ 
night later shown the same ease as undoubtedly one of typhoid fever. In 
another case, in which the onset was with definite pneumonia, no spots were 
present, and, though there were diarrhoea, meteorism, and the most pronounced 
nervous^ symptoms, the-doubt’slijl remains whether it was a case of typhoid 
fever or one of pneumonia in which severe secondary symptoms developed. 
There is less danger of mistaking the pneumonia which occurs at the, height 
of the disease, and yet this i%pod|iblej as in a case admitted a few years ago 
to my wards—a man aged seventy, insensible, with a dry tongue, tremor, ecchy- 
moses upon the wrists and ankles,jno rose-spots, enlargement of the spleen, and 
consolidation of his right lower lobe. It was very natural, particularly since 
there was no history, to regard such a case as senile pneumonia with profound 
constitutional disturbance, but the autopsy showed the characteristic lesions of 
typhoid fever. Early involvement of the pleura or the kidneys may for a time 
obscure the diagnosis. 

Of diseases with which typhoid fever may be confounded, malaria, certain 
forms of pyaemia, acute tuberculosis, and tuberculous peritonitis are the most 
important. 

Prom malarial fever, typhoid is, as a rule, readily recognized. There is no 
such disease as typho-malarial fever—that is, a separate and distinct malady. 
Typhoid fever and malarial fever may coexist in the same patient. Of 1,500 
cases'of typhoid fever, *n only three were the malarial parasites found in the 
blood during the fever. In patients returning from Cuba and‘Porto Rico 
during the.late war the two conditions were often found together, but in this 
country it is excessively rare. The term typho-malarial fever should be aban¬ 
doned. The autumnal type of malarial fever may present a Striking simi¬ 
larity in its early days to typhoid fever. Differentiation may be made only 
by the blood examination. There may be no chills, the remissions may be 
extremely slight, there is a history perhaps of malaise, weakness, diarrhoea, 
and sometimes vomiting. The tongue is furred and white, the cheeks flushed, 
the spleen -etightly enlarged, and the temperature continuous, or with very 
slight remissions. T he a-stivn -a j i tnnm al variety of the malarial parasiteunay 
no t be preseni -in-t fie cir culating blood for several days. Every year we had 
one or two cases in which the diagnosis was in doubt for a few days. 

Ey/rmia *—-The long-continued fever of obscure, deep-seated suppuration, 
without chills or sweats, may simulate typhoid. The more chronic cases of 
ulcerative endocarditis are usually diagnosed enteric fever. Tha. presence, or 
absence -of le nooovtosia is an imp ortant aid. The Widal reaction and the blood 
cultures now offer additional and*valuable help. 

Aade- miliui y ~tubr,rnilasis is not infrequently mistaken for typhoid fever. 
The poilits in differential diagnosis will be discussed under that disease. Tuber- 
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culom peritonitis in certain of its forms may closely simulate typhoid fever, 

and will be referred to in another section. 

The early abdominal pain, etc., may lead to the diagnosis of appendicitis. 

(Se proEs!—' (a) Death-rate .—The mortajity is very variable, ranging i n 
private practice from 5 to 12 and in hospital practice from 7 to 20 per cent. 
In some large epidemics the. death-rate has been very low. In the. Maidstone 
epidemic it was between 7 and 8 per cent. In recent yearjj tlm mortality from 
typhoid fever has certainly diminished, and, under the influence of Brand, the 
reintroduction of hydrotherapy has reduced the death-rate in institutions in a 
remarkable manner, even as low as 5 or* 0 per cent. Of the 1,500 eases treated 
in my wards, 9.1 per cent died. The mortality in the Spanish-American War 
was very low—7 per cent—-and may be attributed to the picked set of men and 
to the care and attention which the patients deceived. In South Africa the 
mortality was 20.9 per cent to March 31, 1901. • 

(h) Special Features in Pr 0 g/ittsk-*-UnfaVojfable symptoms are high fever, 
toxic symptoms with delirium, moteorismj ,and Jisemorrlnige. Fat subjects 
stand, typhoid fever badly. The mortality injwomjjjr is greater than in men. 

mi v i • t l 'ltd vrt. iii n 


The complications and dangers are more serjjj^ in the ambulatory form in 
which the patient has kept about for a week -dr -ten days. Early involvement 
of the nervous system is a bad indication; ahd the low, muttering delirium 
with tremor means a close tight for life. Prognostic signs from the fever alone 
are deceptive. A temperature above 104° may be well borne for many davs 
if the nervous system is not involved. 

• (c) Sudden Death— It is dillieult in many eases to explain this moi-t 

lamentable of accidents in the disease. There are cases in which neither eere- 
bral . ysual, nor cardiac changes have been found ; there are instances too in 
which it does not seem likely that there could have I wen a special localization 
of thh toxins in the pneumogastric centres. MoPhedran, in reporting a ease 
of the kind, in which the post mortem showed no adequate cause of death, sug¬ 
gests that the experiments of MeWilliain on sudden cardiac failure probably 
explain the occurrence of death in certain of the cases in which neither em- 
nor uraemia is present. Under conditions of abnormal nutrition there 
is sometimes induced a state of delirium cordis, which may occur spontane- 
ously, or, in the case of animals, on slight irritation of the heart, with the remit 
of extreme irregularity and finally failure of action. Sudden death occur- 
more frequently in men than in women, according to Dewevre’s statistics, m 
a proportion of 114 to 26. It may occur at the height of the fever, and, as 
pointed out by Graves, may also happen during convalescence. There were 
four cases in my series. , 

Prophylaxis.-—! n cities the prevalence of typhoid fever is directly propor¬ 
tionate to the inefficiency of the drainage and the water-supply. With their 
improvement the mortality has been reduced one-half or “even more. Fulton 
r ln 0 l ni ^ States, at least, the disease exists to a propor- 

f ln ■ hG C ° Untry than H d«es in the city, and that the 
propagation of this disease is in general from the country to the town ■ In the 

Ire ' soTuch ^ h t 6 I? 1- th ° ^ aT1CCS f ° r ,li1ution of thc contaminating fluids 
are so much greater than in the country, where the privy vault is often in 
such close proximity to the well. J y 18 0Ile 
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Bufit is not ‘only through water that the disease is transmitted. Other 
methods play an important though not so frequent role. The bacilli may be 
carried by milk, oysters, uncooked vegetables, etc. Flies play an important 
role in the spread of the disease. Many eases undoubtedly arise by direct 
infection. But through whatever channel the infection occurs, for new cases 
to arise the virus must be obtained from another patient. It hag been dem¬ 
onstrated Jiy Jordan, llussell, Zeit and others tdiat under* ordinary circum¬ 
stances the bacUli dp not live and thrive long outside the body. To stamp out 
'typhoid fever requires (1) the reedgnilion of all cases, including tlic typhoid 
carriers, and (2) the. destruction of all typhoid bacilli as they leave the {utient. 
Jt is as much a part of the physician s duty to look after these points as to 
take care of the patient, Mild > cases of fever are to be regarded with suspicion. 

Frofli the standpoint of prophylaxis, the question practically narrows down 
to disinfection of the urine, st.dolg, sputum (in the few cases where bacilli are 
present), and of objects which .may accidentally be contaminated by these 
excretions. 

The nurse or attendant shouljl he taught to regard every specimen of urine 
as a pure culture of tjnKdJ&cilli,*and to exercise the greatest care in pre¬ 
venting the scattering^pdjppbf urine over the patient, bedding or floor, or 
over the hands of the atthhfjSnt. 

To disinfect the urine'the best solutions arc carbolic acid, 1-20, in an 
amount equal to that of the urine, or bichloride of mercury, 1-1.000, in an 
amount one-fifteenth that of the fluid to be sterilized. These mixtures with 
the urine should stand at least two hours. 

Urotropin causes disappearance of the bacilli from the urine when baeil* 
luria is present, but under no circumstances should its‘administration permit 
the disinfection of tin 1 urine to be neglected. 

To disinfect stools carbolic acid is the most useful. It is cheap, and efficient 
when used in strong solutions. The stool should bepnixed with at least‘twice 
its volume of 1-20 carbolic-acid solution and allowed to stand for several hours. 

With hydrotherapy the disinfection of the bath water after use offers a seri¬ 
ous and somewhat difficult problem. 

E. Babuekc has sought experimentally the best method for § the disinfec¬ 
tion of the bath water. He found chloride of lime the best substance to use, 
and found that even where the water contains coarse fecal matter. '2oO gm. 
(one-half pound) of chloride of lime will render the ordinary bath of 200 
litres sterile in one-half hour. , 

If there be-any expectoration, the sputum should receive the same care as 
in tuberculosis. • It is best to collect it in small cloths, which may be burned. 

All the linen leaving the patient's bed or person should be soaked for two 
hours in 1—20 carbolic-acid solution, and then sent to the laundry, where it 
should be boiled. ‘All dishes should be boiled before leaving thl? patient’s room. 

The nurse should wear a rubber apron when giving tubs or working over 
a typhoid patient, and this should lie washed frequently with a carbolic acid 
or bichloride of mercury solution. The nurse should wear rubber gloves when 
giving tfibs, or else soak her hands thoroughly in 1-1,000 bichloride solution 
after she has finished. 

It is impossible here to deal with all the possible modes of spread of the 
infection. Keeping in mind that everything leaving the* patient should bo 
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sterilized whenever there is a chance of its having been contaminated* by the 
discharges, a nurse of ordinary intelligence, even one of the family, can carry 
out very satisfactory prophylaxis. • * 

Should the typhoid fever patient be isolated? To prevent direct infection 
of other members of the family a moderate degree of isolation should be car¬ 
ried out, tlipugh this need not be absolute as in the exanthemata. The win¬ 
dows should have*fly screensi in summer. After recovery the room should be 
disinfected. , • 

An important question is as to the ndbessity for the isolation of typhoid* 
patients in special wards in hospitals. At present this is not generally done in 
the United States. When, however, in d hospital with as good sanitary arrange¬ 
ments as the Johns Hopkins possesses, and in which all possible precautions 
are taken to prevent the infection spreading froin patient to patient, ^t.81 per 
cent of all the cases have been of hospital origin, the advisability of isolation 
of typhoid fever patients is certainly worth-,considering. On the other hand, 
in the general hospital, with students dn the Awards, the cases are more thor¬ 
oughly studied, and in the graver complications, as perforation, it is of the 
greatest advantage to have the early eo-o|)eration of the house surgeon. 

During the past few years an active campaign has been started in Ger¬ 
many, under the leadership of Professor Koch, with the object of ultimately 
stamping out this disease by means of early diagnosis and the institution of 
rigid measures for preventing the distribution of the infecting agent from the 
patients so diagnosed. With a corps of assistants he fitted up a laboratory in 
Trier, a locality where the disease had a firm hold. By bacteriological methods 
he was able to demonstrate that ?2 persons were suffering from typhoid infec¬ 
tion. So soon as the nature of a ease was established, isolation and vigorous 
disinfection were practiced. The result was that within three months no more 
typhoid bacilli were discoverable, the patients were cured, no fresh cases arose, 
and, ho far as that group ^of villages was concerned, typhoid was exterminated. 
Since, in other groups of villages situated under strictly comparable conditions, 
but where tfiese methods of dealing with the disease were not practiced, typhoid 
continues to be prevalent, it may reasonably be inferred that the disappearance 
at Trier was not spontaneous, but due to the methods of identification and dis¬ 
infection which were used. 

When epidemics are prevalent the drinking-water and the milk used in 
families should be boiled. Travellers should drink light wines or mineral 
yater rather than ordinary water or milk. Care should be taken to thor¬ 
oughly cook oysters which have been fattened or freshened in streams con¬ 
taminated with sewage. « 

While in camps it is easy to boil and filter the water; with troops on 
the march it is a very different matter, and it is impossible td restrain men 
from relieving (heir thirst the moment they reach water. •Various chemical 
methods have been recommended—the use of bromine, hypochlorite of lime, 
permanganate of potassium, and the tablets of sodium bisulphate, none of 
which are probably very satisfactory. , 

VACcraATiON.—A. E. Wright has introduced a method of vaccination 
against typhoid. A full description of the principles involved, as well as of the 
technique, is given in his work, A Short Treatise on Anti-Typhoid Inoculation. 
London, 1904. The material used is a bouillon culture of virulent bacilli 
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heated W 60° in order to kill them. By a somewhat complicated procedure the 
number of bacteria in this culture is estimated, and for the first inoculation 
a Quantity of the vaccine contaiaing 750 to 1,000 millions of bacteria is 
employed, and for the second inoculation a quantity containing 1,500 to 
2,000 millions of bacilli is employed. Two inooulations are given at an 
interval of about two weeks. Following inoculation there is a, mild local 
reaction and constitutional symptoms begin within two ortthrcc hours. As 
a sequence of the jnjection, there is an increase in both the bactericidal 
'and agglutinating .powers of the .filood. Many thousand inoculations have 
now been ma^e under Wright’s direction, mainly on the British troops in 
India and South Africa. From the statistics so far available he concludes 
that the incidence of typhoid fever was diminished by at least one-half in 
the inoqjilated, while in the aggregate the proportion of deaths to cases among 
( the inoculated has been rather less than half that among the uninoculated. 
The evidence so far points to a nersistence of the protective effect for ot least 
two years after inoculation. fright'd* conclusions are supported by the evi¬ 
dence of a large number of English army officers. Wherever, therefore, large 
bodies of persons are likely to be exposed to unusual dangers of infection the 
procedure may be employed. 

Treatment. — (a) General Management.— The profession was long in 
learning that typhoid fever is not a disease to be treated mainly with drugs. 
Careful nursing and a regulated diet are the essentials in a majority of the 
cases. The patient should be in a well-ventilated room (or in summer out 
of doors during the day), strictly confined to bed from the outset, and there 
remain until convalescence is well established. Tlui hed.shoiihLba.aingle, no> 
too high, and the rqattress should not be too hard. The woven wire bed, with 
soft hair mattress, upon which are two folds of blanket, combines the two 
great qualities of a sick-bed, smoothness and elasticity. A rubber cloth should 
be placed under the shqpt. An intelligent nurse shquld be in charge. When 
this is impossible, the attending physician should write out specific instruc¬ 
tions regarding diet, treatment of the discharges, and the bed-linen. 

(6) DiET.-«-Milk, eggs, and water are the essential foods during the 
febrile period. An adult receives four ounces of milk, diluted wijh two ounces 
of lime-water or soda-water, every four hours; and four ounces of albumen- 
water, made from the white of one or two eggs, every four hours. In this 
way he is fed every two hours. The juice of half a lemon or an ounce of 
fresh orange juice is added to the albumen-water, which may be sweetened 
with a little sugar. The great majority of our patients have this diet alone 
during the fevfir. ‘Whey is substituted for the milk if there are curds in 
tbe stools or if th§re is much distention or if the plain milk disagrees in 
any way. If* necessary, milk is cut off altogether and the albumen-water 
increased. Buttehnilk, boiled milk, koumiss, or peptonize’d milk may be 
used. The beef extracts, meat juices, and artificially prepared foods are 
unnecessary, and in private practice among people in moderate circumstances 
add greatly to the expense of the illness. Such a diet is simple, reduces the 
work of feeding to a minimum, and agrees with a great majority of all 
patients. Water., is given at fixed intervals. A good plan is to have a jug 
of water beside the patient and a tubing with a glass mouth-piece, so that he 
can drink as much as he wishes. A washing-out plan of treatment is advised 
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by E. W. Cushing and T. W. Clarke, of the Lake-side Ilo'spital, CPavelam], 
A gallon or more may be taken in the day. The water causes polyuria, and is 
a sort of internal hydrotherapy by which the toxins may be washed out. 

water, lemonade, or ieed-tea may be used. A small cup of coffee in the 
morning is very grateful. ’Bouillon.or strained vegetable soup may serve as a 
change. Ice cream may be taken at any time, and is an agreeabie variation, 
particularly for children. • 

It is possible that we give too much food. Of late years 'the disease lias 
been treated by what has been called therapeutic fasting-<-little or no food, 
only water. , 

Alcohol is unnecessary in a groat'majority of the cases. Of late years 
I have used it much less freely; but when the,heart is feeble and the toxic 
symptoms are severe, eight to twelve ofmees of whisky may bo given, in the 
twenty-four hours. ■ 

(cy Hydrotherapy. —The use of wntch„ihside and outside, was no new 
treatment in fevers at the end of the eighteenth century, when .Tames Currie 
(a friend of Burns and the editor of his poems) wrote his Medical Reports 
on the Effects of Water, Cold and Warm, as a Remedy in Fevers and other 
Diseases. In this country it was used with great effect and recommended 
strongly by Nathan Smith, of Yale. Since J8<51 the value of bathing in 
fevers has been specially emphasized bv (lie late Dr. Brand, of Stettin. 

Hydrptherapy may be carried out in several different ways, of which, 
in typhoid fever, the most satisfactory are sponging, the wet pack and the 
full bath. 


• (a) Cold Sponging .—The water may be tepid, cold, or ice-cold, according 

to the height of the fever. A thorough sponge-bath should take from fifteen 
to tfl^ailiJJlimiies. The ice-cold sponging is not quite as formidable asthe 
full cold bath, for which, when there is an insuperable objection in private 
practice, it is an excellent alternative. But. frequently it is difficult to get 
the friends to appreciate the advantages of the sponging. When such is the 
case, and in children and delicate persons, it can be made a little less for¬ 
midable by sponging limb by limb and then the buck and abdomen. 

(6) The cold pack is not so generally useful in typhoid fever, but in 
cases with very pronounced nervous symptoms, if the tub is not available, 
the patient nnjy be wrapped in a sheet wrung out of water afrfiO? or 65°, and 
then cold water sprinkled over him with an ordinary watering-pot. 

, (c) The Bath. The tub should be long enough so that the patient can 
be completely covered except his head. Our rule for some years has been 
to give a bath at 70 every third hour when the temperature w&s above LOS,5°. 

r 7 ai T n i the 1 tflb f ° r 01 miputes, is takenoul, 

i7 /.r a i d n C0V ° rc, , J With a blilnkct - While in the tub the 
K trUC T f are ™ bbod thoroughly, cither with the harfd or with a suit- 
abie rubber H is weil to give the first one or two baths at a temperature 

well taken iw " J° f tern P erftturc - « the bath at 70“ is not 
£ temperat r t0 75 ° T 8 °°- ‘ U is important to see that 

the canvas supports are properly arranged, and that the rubber pillow'is com¬ 
fortable for the ™tient’s head. The first bath should not be given at u ght, 
and it should be superintended by the house-physician. The aSIunt ofS- 
plamt made by the patient is largely dependent upon the skiSTd are wih 
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which tiie baths are given. Pood is usually given, sometimes a stimulant, 
atyer the bath. The blueness and shivering, which often follow the bath, 
are not serious features. The rectal temperature is taken immediately after 
(he bath, and again three-quarters of an hour later. Contra-indications are 
1 peritonitis,2Jiajmorrhage, : . phlebitis,:severe abdominal pain, a J nd great pros¬ 
tration, The accompanying chart (Chart V) shows thc_numlfer of baths 



and the influence on the fever during two days of treatment. The good 
effects of the baths are: Xl) The effect on the nervous system. 'The delirium 
lessens, the tremor diminishes, and the toxic features are less marked. The 
excretion of the toxins by the kidneys is stimulated. (2.) The feser is Re¬ 
duced, though this is not the chief effect of the tubs; indeed at the height of 
the disease there may be very little reduction. ( (3) The -heart, rate usually 
fajls, the pul^Jjseames smaller and harder, and the blood pressure rises 15 
w 20 mm. of Hjg. (4) With hydrotherapy the initial bronchitis is bene¬ 
fited, and there is less "Chance of passive congestion of the bases of the lungs. 
(">2 The liability to bed-sores is diminished and the frequent cleansing of the 
skin is beneficial. Should boils occur, one bath-tub should be used for that 
patient plone. {&) The mbrtality i§ reduced. In general hospitals from 
six to eight patients in every hundred are saved by this plan of treatment. 
At the Brisbane Hospital, where F, E. Hare used it so thoroughly, the mortal¬ 
ity was reduced from 14,8 per cent to 7.5. There is a remarkable uniformity 
in the death-rate of institutions using the method—usually from 6 to 8 per 
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cent. At the Royal Victoria Hospital, Montreal, the rate for the six years 
was 5.4 per cent. At the Johns Hopkins Hospital the mortality among 1,400 
cases was 137, or 9.1 per cent. 

(d) Medicinal Theatment.— In hospital practice medicines are not 
often needed. A great majority of my cases flo not receive a dose. In private 
practice it ‘may be safer, for the young practitioner especially, to order « 
mild fever mixture. The question of medicinal antipyretics is important: 
they are used far too often and too rashly in typhoid fever.' An occasional, 
dose of antifebrin or antipyrin may do no harm, but the’daily use of these 
drugs is most injurious. Quinine in jnoderate doses is still much employed, 1 
The local use of guaiacol on the skin, 3ss. painted on the flank, causes a prompt 
fall in the temperature. _ . 

In the various antiseptic drugs which havoi been advised I have no faith. 
Most of them do no harm, except that in private practice their use has too < 
often diverted the practitioner from more rational and safer courses. 

(«) Sebum Therapy. —Numerous attempfs have been made to obtain 
specific sera, which have been of two .varieties, bactericidal and antitoxic. 
As Wasscrman lias shown, the probable reason why the 'former have failed 
is owing to the lack of sufficient complement in the patient’s blood, and at 
present no available method lias been found to increase this complement. 
As the isolation of a soluble typhoid toxin has presented insuperable difficul¬ 
ties so far, it is questionable whether an antitoxin of any value has yet been 
obtained. With the reported isolation of typhoid toxins of considerable 
strength by Conradi, and also by Macfadyen, it is possible that in the near 
future an antitoxin serum of great value may be produced. One of the most 
important problems in connection with this disease is the isolation of a strong 
soluble toxin, tile results of which would probably be verv far-reaching. 
j Chantemcsse (Presse Med., 1904, Xo. 86 ) lias published the results obtained 
^•'in several of the Paris* hospitals with an antitoxie serum. The toxin is 
obtained in the filtered cultures of typhoid bacilli grown on a medium con- 
* taining splenic pulp and human defibrinated blood. By injection of this into 
h orses a seru m has been produced, whi ch, du ring a period"Of tlired and a'Jialf 
years, has been employed in the treatment of 765 cases, 545 By CfiffEdemcsse 
himself, and 220 cases in children by Josias and Brunon. Of these 7G5 cases 
only 30 died,* a mortality of about 4 per cent, while in the other Paris hos¬ 
pitals during the same period there occurred a mortality of 18 per cent, in 
Iione of them under 12 per cent. 

A third method is by means of the so-called extract of Jcz, by the use of 
, wl)icl1 g°°d results have been reported by Eiehhorst and others, though so 
far on a relatively small number of cases. This extract is obtained from 
the bone-marroy, spleen, thymus, brain, and spinal cord of animals highly 
immunized to typhoid bacilli. Large amounts must be used. Remember¬ 
ing the considerable period of time after the discovery of the diphtheria anti¬ 
toxin before a serum of high value was obtained, it is not too much to hope 
that some of these experiments may lead to important results. 

(/) Treatment op the Special Symptoms.—T he abdominal 'pain and 
1 tympanites are best treated with fomentations or turpentine stupes. The 
latter, if well applied, give great relief. Sir William Jenner used to lav 
great stress on the advantages of a well-applied turpentine stupe. He 



TYPHOID FEVER. 


403 


directed'it to be applied as follows: A flannel roller was placed beneath the 
pajient, and then a double layer of thin flannel, wrung out of very hot water, 
with a drachm of turpentine mixed with the water, was applied to the abdo¬ 
men and covered with the ends of the roller. When the gas is in the large 
bowel, a tube may be passed or % turpentine enema given. For tympanites, 
with a dry tongue, turpentine may be given, or the oil of cinnanufti, TT1 iii-v, 
every two hours (Caiger). If whey and albumen-water arc substituted for 
jailk, the distention lessens. Oluyeoal, bismuth, /8-naphthol, and eserine, 

gr. hypodermically, may be tried. Opium should not be given. 

For the disrrhaa, if severe—that is, if there are more than three or four 
stools daily—a starch -and opium enema may be given; or, by the mouth, a 
combination of bismuth, in large doses, with Hover’s powder; or the acid 
diarrhoea mixture, acetate of lead (gr. ii), dilute acetic acid («l xv-xx), 

• and acetate of morphia (gr. |—J). The amount of food should be reduced, 
and whey and albumen-water ip small,amounts be substituted for the milk. 
An ice-bag or cold compresses relieve the soreness which sometimes accom¬ 
panies the diarrhoea. , 

Constipation is present in many # eascs, and though 1 have never seen it 
do harm, yet it is well every third or fourth day to give an ordinary enema. 
If a laxative-is needed during the course of the disease, the Hunyadi-janos 
or Fji od w ehsh all '~watcr may be given. 

Ihemorrhage .—As absolute rest is essential, the greatest care should be 
taken in the use of the bed-pan. It is perhaps better to allow the patient to 
pass the motions into the draw-sheet, lee may be given, and a light ice-bag, 
placed on the abdomen. The amount of food should be restricted for eight 
or ten hours. If there is a tendency to collapse, stimulants should be given, 
and, if necessary, hypodermic injections of ether. Injection of salt solu¬ 
tion beneath the skin or directly into a vein may revive a failing heart. Tur¬ 
pentine is warmly recommended by certain authors. Should opium be given? 
One-fifth of the cases of perforation occur with haemorrhage, and the opium 
may obscure the features upon which alone the diagnosis of perforation may 
be made. Of late we have abandoned the use of opium and have given the 
calciumfchIori.de or lactate in doses of gr. xv every four hours. *Gelatine we 
have also used a good deal, but it seems of doubtful value. 

Perforation and Peritonitis. —Early, diagnosis and eayly-opwat-ion mean 
the saving of one-third of the cases of this heretofore uniformly fatal com¬ 
plication. Tlie aim should be to operate for the perforation, and not to wait* 
until a general peritonitis diminishes by one-half the chances of recovery. 
An incessant, intelligent watchfulness oil the part of the medical attendant 
and the early co-opeiation of the surgeon are essentials. Every c«*e of more 
than ordinary severity should lie watched with special reference to this com¬ 
plication. Thorough preparation by early observation, careful note-*, and 
knowledge of the conditions will help to prevent needless exploration. No 
case is too desperate; we have had one recovery after three operations. 
Twenty pases of perforation in my series were operated upon with seven 
recoveries; in an eighth ease the patient died of the toxaemia on the eighth 
day after the laparotomy. The figures now published give from 25 to 33 per 
cenf ai rimcYvrie°, In doubtful cases it is best to operate, as experience 
shows that patients stand an exploration very well. 
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Cholecystitis .—A majority ofrthe cases recover, but if the symptoms are 
very severe and progressive, operation should be advised. 

Bone Lesions .—The typhoid periostitis of the ribs or of the tibia does 
not always go on to suppuration, though, as a rule, it requires operation. 
Unless the practitioner is accustomed to do very thorough surgical work, 
he should band over the patient to a competent surgeon, who will clear oat 
the diseased part’s with the* greatest thoroughness. Recurrence is inevitable 
unless the operation is complete. 

For the progressive heart-weakness, alcohol, stryglyjifle and ether—hypo- 
dermieally in full doses, digitalis, and the saline infusions may be tried. 

The nervous symptoms of typhoid fever are best treated by hjjdrother- 
n py. Special advantages of this plan arc that the restlessness is allayed, 
the delirium quieted, and sedatives are rarely needed. In the casts which 
set in, early with severe headache, meningeal’symptojSn's, and high fever, the 
cold...bath, or in private practice thy cold phek, should be employed. An 
ice-cap mav be placed on the head, and if necessary morphia administered 
hypodermically. For the nocturnal restlessness, so distressing in some cases, 
Doyer’s powder should be given. As a rule, if a hypnotic is indicated, it is 
best to give opium in some form. Pulmonary complications should, if severe, 
receive appropriate treatment. 

Bacilluria .—When bacilli are present, as demonstrated by cultures or 
shown by the microscope, urotropin may be given in ten-grain doses and kept 
up, if necessary, for several weeks. A patient should not be discharged with 
cbac-illi in his urine. 

In protracted cases very special care should ho taken to guard against bed¬ 
sores. Absolute cleanliness and careful drying of the parts after an evacua¬ 
tion should be enjoined. The patient should be turned from side to side and 
propped with pillows, and the back can then be sponged with spirits. On the 
first appearance of a sode, the water- or air-bed should be used. 

(rj) The Management of Convalescence.— Convalescents from typhoid 
fever frequently cause greater anxiety than patients in the attack. The ques¬ 
tion .of food has to be met at once, as the patient acquires a ravenous appetite 
and clamor! for a fuller diet. My custom has been not to allow solid food 
until the temperature has been normal for ten days. This is, I think, a safe 
rule, leaning'perhaps to the side of extreme caution; but, after all, with egg*. 
milk feast- milk puddings, and jellies, the patient can take a fairly varied 
’diet. Many leading practitioners allow solid food to a patient so soon as lie 
desires it. Peabody gives it on the disappearance of the fever; the late Aust in 
Flint was also in favor of giving solid food early. I had a lesson'’in this 
matter which I have never forgotten. CA young lad in the Mpntreal Genernl 
Hospital, in whose case I was much interested, passed through a tolerably 
sharp attack of typhoid fever. Two weeks after the evening temperature had 
[been normal, and only a day or two before his intended discharge, he ale 
several mutton chops, and within twenty-four houra was in a state of col¬ 
lapse from perforation^) A small transverse rent was found at tlje bottom 
of an ulcer which was in process of healing. Tt is not easy to say why solid 
food, particularly meats, should disagree, but in so many instances an indis¬ 
cretion in diet is* followed by slight fever, the so-called febris camis, that it 
is in the best interests of the patient to restrict the diet for some time after 
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the feve^'has fallen. Whether an error in <Jiet may cause relapse is doubt¬ 
ful. The patient may be allowed to sit up for a short time about the end of 
the ^fi_rst__week.. of convalescence, and the period may be prolonged with a 
gradual return of strength, lie should move about slowly, and when the 
weather is favorable should bo in the open air as 1 much as possible. He 
should be guarded at this period against all unnecessary excitement. Emo¬ 
tional disturbance not infrequently is the cause of •recrudescence of the fever. 
Constipation is *not .uncommon in convalescence and is best treated by 
lienwta. A protrasted diarrhoea, w*hich is usually due to ulceration in the 
colon, may retard recovery. In such cases the diet should be restricted to 
milk, and the patient should be confined to bed; large doses of bismuth and 
astringent injections will provq useful. The recrudescence of the fever does 
not require special measures. The treatment of the relapse is essentially that 
pf the original attack^/ 

Post-typhoid insfljS^^requires .the judicious care of an expert. * The 
cases us ually reco vere % swollen leg'.after phlebitis .is a. source..of great 
worry. A bandage should be worn during the day or a well-fitting, elastic 
stocking. The outlook depends on fee completeness with which the col¬ 
lateral circulation is established. In a good many cases there is permanent 
disability. 

The post-typhoid neuritis, a cause of much alarm and distress, usually 
gets well, though it may take months, or even a couple of years, before the 
paralysis disappears. After the subsidence of the acute symptoms systematic 
massage of the paralyzed and atrophic muscles is the most satisfactory 
treatment. 

The condition sppken of as the typhoid spine may drag on for months 
and prove very obstinate. The neurotic state has to be treated. Separa¬ 
tion from solicitous and sympathetic friends, hydrotherapy in the form of 
the wet pack, and the Eaquelin cautery are the mo#t efficacious means of 
cure. An encouraging prognosis may be followed by rapid improvement. 


II. TYPHUS FEVER. 

Definition. —An acute infectious disease of unknown origin, .highly con¬ 
tagious, characterized by sudden onset, maculated rash, marked nervous symp¬ 
toms, and a cyclical course terminating by crisis, usually about the end of the 
second week. Post mortem there are no special lesions other than those asso¬ 
ciated with fever.* 

The disease is knjwn by the names of hospital fever, spotted fever, jail 
fever, camp fevflr, and ship fever, and in Germany is called exanthematic 
typhus, in contradistinction to abdominal typhus. 

Etiology. —Typhus fever has been one of the great epidemics of the world. 
Until the middle of the nineteenth century it prevailed extensively in all the 
larger cities of Europe, and at times extended to wide-spread outbreaks. As 
Hirsch has remarked, “ The history of typhus is written in those dark pages; 
°f the world’s story which tell of the grievous visitations of mankind bv war, 1 
famine, and misery of every kind.j’ Few countries have suffered more than 
Ir eland, particularly between the years 1817 and 1819 and in 1846. In Eng- 
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land the disease has progressively diminished in intensity. la-lS-W there were 
J^49a.deaths, in 1895 only 58 deaths. In 1897 there were only 3-xaaes of typhus- 
fever in the London Fever Hospitals. In* England and Wales the disease hag 
steadily diminished. lnJL883 there were 877-deaths; in 1902, 01 deaths. Of 
late years the name typhus has not appearad in the Registrar-General Report 
for England and Wales. The last really great epidemic was in the.Turko- 
Russian War in'1877~’78. • 

The jjadnitlllisappearance of typhus fever is one of .the great triumphs of 
modern medicine. At present the diseasS lurks in only a dew centres in Great 
Britain and on the Continent, and every few years slight outbreaks occur in* 
larger cities, and sporadic eases appear from time to time. In the United 
States typhus fever has not prevailed as an extensive epidemic for many years. 
There were small epidemics in How Y6rk in' 1881 -'82 and in 1892—’§3, and in 
1883 in Philadelphia. A remarkable feature is the occurrence of a few eases 
at lolxg intervals of time from any other outbreaks, and at great distances from 
any known foci of the disease. This'was one^f the points which led Murchi¬ 
son to the belief that under favorable conditions it might originate spontane¬ 
ously'. Two small groups of cases of this nature-have come under my observa¬ 
tion. In 1877 there occurred a local outbreak at the House of Refuge, in 
Montreal, a city in which the disease had not existed for many years. The 
overcrowding was so great in the basement rooms of the refuge that at night 
there were not more than 88 cubic feet of space to each person. Eleven indi¬ 
viduals were affected. It was not possible to trace (lie source of infection. 

In the spring of 1901 from one house three cases of fever were admitted 
to my "wards, which were regarded at first as typhoid fever, but the features were 
sO anomalous that our suspicions were aroused. The rash was perfectly char¬ 
acteristic of typhus, the Widal reaction was negative, blood cultures were nega¬ 
tive, and a post-mortem on one fatal case showed no typhoid lesions, and no 
cultures were obtained .from the spleen or the blooc^ post-mortem. The other 
two cases terminated by crisis, so that I think there can be no question that 
the cases were typhus fever. The disease has not prevailed in Baltimore for more 
than'a quarter of a century. The patients were Lithuanians, they lived under 
most unsaivtary conditions, and were workers at a suburb frequented by a great 
many foreigners from the eastern parts of Europe. The origin of the outbreak 
could, uot-bp- traced, nor did any other eases occur. 

Typhus is one of the most highly contagious of febrile affections. In epi¬ 
demics, nurses and doctors in attendance are almost, invariably attacked. There 
is no disease which has had so many victims in the profession. It is stated 
that in a periodof twenty-five years, among 1,230 physicians attached .tojnstitu- 
tions in Ireland, 559,succumbed to this disease. Casual attendance upon cases 
in limited epidemics does not appear to be very risky, but When the sick are 
aggregated in*wards the poison appears concentrated and‘the danger of infec¬ 
tion is much enhanced. Bedding and clothes retain the poison for a long time. 
Murchison thought that the virus was thrown off from the lungs and from the 
skin. It attaches itself particularly to the clothing and linen and to the furni¬ 
ture of the room, and appears to retain its activity for a remarkably long time 
To catch the disease there apparently must be fairly intimate contact with tin 
patient, more particularly contact with a large number of patients. Thus i' 
mild outbreaks of only a few cases physicians and nurses are rarely affected 
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while in»levere epidemics all in attendance may be attacked. Nothing Jiaa yet 
beep determined as to the nature of the specific virus. 

Horbid Anatomy.—The anatoihical changes are those which result from 
intense fever. /The blood is dark and fluid;^,hc muscles arc of a deep red color, 
and often show a granular degeneration, particularly in the heart; the liver is 
enlarge*! and soft and may have a dull clay-like lustre; the kidneys are swollen 
there is moderate enlargement of the spleen, and 4 general Ifypcrplasia of the 
Jymph-follicles. * Peer’s glands are not ulcerated. Bronchial catarrh is usu¬ 
ally, and hypostatie congestion of tlie lungs often, present. The skin shows 
the petechial rash. 

Symptoms.— Incubation. —This is placed at about twelve days, but it may 
be less. There may be ill-defined'feelings of discomfort. As a rule, however, 
the invasion is abrupt and marked by chills or a single rigor, followed/by fever. 
.The chills may recur during the first few days, and there is headache withf.pains 
in_ thejmek and legs. There is^early prostration, and the patient is glad to 
take to his bed at once. -.The ftmperature is high at first, and may attain its 
maximum on the second or third; daj. The pulse is full, rapid, and not so 
frequently dicrotic as in typhoid.' The tongue is furred and white, and there 
‘ is an early tendency to dryness. The face is flushed, the eyes congested, and 
p the expression dull and stupid. • Vomiting may be a distressing symptom. In 
■ severe cases-mental symptoms are present from the outset, either a mild febrile 
delirium or an excited, active, almost maniacal condition. " Bronchial catarrh 
is common. 

Stage of Eruption. —From the third to the fifth day the eruption appears 
—(irs-t upon the abdomen and upper part of the chest, and then upon the 
oxfjemjtics and face^ occurring so rapidly that in two or three days it is all 
out. There are two elements in the eruption: a subcuticular mottling, “a 
fine, irregular, dusky red mottling, as if below the surface of the skin qpme 
little distance, and seen .through a semi-opaque medium ” (Buchanan); and 
distinct papular rose-spots which change to peteehioe. In some instances the 
petechial rash comes out with the rose-spots. Collie describes the rash as con¬ 
sisting of three parts: rose-colored spots which disappear on pressure, dark- 
red spots which are modified by pressure, and petechial upon winch pressure 
produces no effect. In children the rash at first may present a striking resem¬ 
blance to that of measles, and give as a whole a curiously mottled appearance to 
the skin. The term mulberry rash is sometimes applied to it. In mild eases the 
eruption is slight, but even then is largely petechial in character. As the rash is 
hemorrhagic, it does not disappear after death. Usually the skin-is dry, so that 
sudaminal vesiclds are not common. It is stated by.some authors that a distinc¬ 
tive odor is present. ^During the second week the* general symptoms are much 
aggravated. Tfle prostration becomes more marked, the delirium more intense, 
and the fever rises* &TI 10 patient lies on his back with a dull expressionless face, 
flushed cheeks, injected conjunctiva?, and contracted pupils. The pulse increases 
in frequency and is feebler; the face is dusky, and the condition becomes more 
serious. 'Retention of urine is common. Coma-yig il.is frequent, a condition 
in which “the patient lies with open eyes, but "quite '’unconscious; with it there 
"Hv be^ubanltus-tendinum andgpicking at the bedclothes. '■ The tongue is dry, 
brown, and ejacked, and there are sordes on the teeth.*£Re$piration is accel¬ 
erated, the heart’s action becomes more and more enfeebled, and death takes 
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place from exhaustion. In favorable cases, about the end of the se&nd week 
occurs"the crisis, in which, often after a deep sleep, the patient awakes feeling, 
much better and with a clear mind. The‘temperature falls, and although thu 
.prostration may be extreme, convalescence is rapid and relapse very rare. Tim 
{abrupt termination by crisis is in striking ccntrast to the mode of termination 

Jin typhoid fever. • 

Fever.—T h(f temperature rises steadily during the tirst four or five da\$» 
and the morning remissions are not marked. The maxim um is usually attained 
by the fifth day, when the temperature may be 105°, lOttf, or 107°. In mild 
cases it Bcldom riseoimn 1Q3°. After reaching its maximum, the fever gen¬ 
erally continues with slight morning remissions until the twelfth or fourteenth 
day, when the crisis occurs, during which (he temperature may fall below nor¬ 
mal within twelve or twenty-four houris. Preceding a fatal termination, there 
is usually a rapid rise in the lever to 108° ot 'even 109 . , 

The heart may early show signs of weakness. The first..sound becomes 
feeble and almost inaudible, and a sfttolic murmur at the apex is not infre¬ 
quent. Hypostatic congestion of the lungs occurs in all severe eases. The 
braip symptoms are usually more pronounced than in typhoid, and the delirium 
is more constant. A. slight leueoeytosis is more common than in typhoid. 

The, urine in typhus shows the usual febrile increase of urea and uric acid. 
The chlorides diminish or disappear. Albumin is present in a large proportion 
of tSe “cases, but nephritis seldom occurs. 

Variations in the course of the disease arc naturally common. There are 
malignant cases which rapidly prove fatal within two or three days; tin- 
so-called typhus siderans. On the other hand, during epidemics there are 
extremely mild cases in which the fever is slight, the delirium absent, and con¬ 
valescence is established by the tenth day. 

Complications and Sequelae.—■ -Broncho-pneumonia is perhaps the most 
common"’ complication. t It may pass on to gangreqe. In certain epidemics 
\ gangrene of the toes, the hands, or the nose, and in children'jionia or 'cancrmu 
"ojjs, have occurred. . Meningitis is rare. Paralyses, which are probably due 
to a post-febrile neuritis, are not very uncommon. Septic processes, such as 
parotitis anjl abscesses in the subcutaneous tissues and in the joints, are occa¬ 
sionally met with. Nephritis is rare. Hoematcmesis may occur. 

Prognosis.—The mortality ranges in different epidemics from 12 to 20 per 
cent. It is very slight in the young. Children, who are quite as frequently 
attacked as adults, rarely die. After middle age the mortality is high, in some 
epidemics 50 per cent. Death usually occurs toward the close of the second 
week and is due to the toxaemia. In the third week it more Commonly results 
from pneumonia. * t 

Diagnosis.—During an epidemic there is rarely any doubt? for the disease 
presents distinctive general characters. Isolated cases may be very difficult to 
distinguish from typhoid fever. While in typical instances the eruption in 
the two affections is very different, yet taken alone it may be deceptive, since 
in typhoid fever a roseolou^rash may be abundant and there may be occasion¬ 
ally a subcuticular mottling and even petechia;. The difference in the onset, 
particularly in the temperature, is marked; but cases in which it is important 
to make an accurate diagnosis are not usually seen until the fourth or fifth 
day. The suddenness of the onset, the greater frequency of the chill, and the 
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early prostration are the distinctive features in typhus. The brain symptoms 
too*are earlier. It is easy to put down on paper elaborate differential distinc¬ 
tions, which are practically useless' at the bedside. The Widal reaction and 
blood cultures are important aids, but in sporadic cases the diagnosis is some¬ 
times extremely difficult. I have keen Murchison himself in doubt, and more 
than once I have known the diagnosis to be deferred until the seditf cadaveric. 
Severe cerebro-spinal fever may closely simulate typhus at the outset, but the 
diagnosis is usually clear within a fgw days. Malignant variola also has eer- 
lain features in cofnmon with severe typhus, but the gre ater extent of the 
hemorrhages and the bleeding from the piucous membranes make the diagnosis 
clear within a short time. The rash at first resembles that of mg gales, but in 
the latter the eruption is brighter red in color, often crescentic orTrregular in 
arrangement, and appears first on the face. 

. The frequency with which other diseases are mistaken for typhus is shown 
by the fact that during and following the epidemic of 1881 in New York 108 
cases were wrongly diagnosed—^one-eighth of the entire number—and sent to 
the Riverside Hospital (F. W. Chapin,). 

Treatment.—The general management of the disease is like that of 
typhoid fever. Hydrotherapy should he thoroughly and systematically em¬ 
ployed. Judging from the good results which we have obtained by this 
method in typhoid cases with nervous symptoms much may be expected 
from it. Certain authorities have spoken against it, but it should be given 
a more extended trial. Medicinal antipyretics arc even less suitable than in 
hphoid, as the tendency to heart-weakness is often more pronounced. As 
a rule, the patients require from the outset a supporting treatment; water 
should be freely given, and alcohol in suitable doses, according to the condi¬ 
tion of the pulse. 

The bowels may he kept open by mild aperients. The so-called specific 
medication, by sulphocarbolates, the sulphides, carbolic acid, etc., is not 
commended by those who have had the largest experience. The special nerv¬ 
ous symptoms and the pulmonary symptoms should be dealt with as in typhoid 
fever. In epidemics, when the conditions of the climate are suitable, the 
cases are best treated in tents in the open air. 


TTT- RELAPSING FEVER (Febris recurrenfl). 

Definition.—A specific infectious disease caused by the spirochiete (spi¬ 
rillum) of „Qbenncier, characterized by a definite febrile paroxysm which usu¬ 
ally lgsts six days aad is followed by n remissio'n of about the same length 
of time, then by a second paroxysm, which may be repeated, three or even 
four times, whence the name relapsing fever. 

Etiology.—This disease, which has also the names “ famine fever " and 
<! seven-day fever,” has been known since the early part of the eighteenth 
century, gnd has from time to time extensivelj prevailed in Europe, espe¬ 
cially qjJUeland. It is cosuxto&'in India, where the conditions for its devel- 
opment seem’always to be present, and where it was specially studied by 
Vandyke Carter, of Bombay. It appeared in the United. States in 1844, 
*hen cases were admitted to the Philadelphia Hospital, which are described 



11© 


SPECIFIC INFECTIOUS DISEASES. 


by Meredith Clynier in bis work on Fevers. Flint saw eases in 1850-«'51. In 
1869 it prevailed extensively in epidemic form in Mew York and Fhilailel 1 
phia; since when it has not reappeared. Only an occasional case has occurred 
in England and Wales during the past twenty years. Ill the Philippines there 
have been several severe outbreaks. ' j 

The special conditions under which it occurs are similar to those of 1 
typhus lever. 'Overcrowding aud^ deficient food are the conditions winch 
seem to promote the rapid spread of the .virus. 3 Neither ago^sex, nor season 
seems to have any special influence. It is a eontagiods disease and ina\ 
be communicated from person to person, but is not so contagious as typlm-. 
Murchison thinks it may be transported by fondles. One attack does not 
confer immunity from subsequent attacks. Tn 1873 Obermeier described an 
organism in the blood which is now recognized as the specific agent. Tim 
spirillum, or more correctly spirnoluete, is from 3 to (! times the length of- 
the diameter of a red blood-corpuscle, and .forms a narrow spiral filament 
which is readily seen moving among the red corpuscles during a paroxysm. 
They are present in the blood only during the fever. Shortly Indore the 
crisis and in the intervals they are not found, though small glistening bodies, 
which are stated to be their spores, apjiear in the blood. The disease has 
been produced in human beings by inoculation with blood taken during tlie 
paroxysm. Tt has also been produced in monkeys. Bed-bugs may suck mil 
tho spirilla, and. Tiotin reproduced the disease by injirting into a healthy 
monkey blood sucked by a bug from an infected monkey. Nothing is \rt 
known with reference to the life history of the spirocluete. It has not been 
found in the secretions or excretions. 

Morbid Anatomy.—There are no characteristic anatomical appearnmr-s 
in relapsing fever. If death takes place during the paroxysm the spleen o 
large and soft, and the liver, kidneys, and heart show cloud} swelling. There 
may be infarcts in the kidneys and spleen. The bone-marrow has been found 
in a condition of hyperplasia. Ecchymoscs are not uncommon. 

Symptoms.—The incubation appears to he short, and in some in-tiiin-s 
the attack occurs promptly after exposure; more frequently, however, from 
five to seven days elapse. 

The invasion is abrupt, with chill, fever, and intense pain in the Ian k 
and-limbs. uln young persons there may be nausea, vomiting, and convul¬ 
sions. The temperature rises rapidly and may reach 101° on the evening 
*of the first day. Sweats arc common. The pulse is rapid, ranging from 
110 to 130. There may be delirium if the fever is high. Swelling of tlie 
spleen can be detected early. Jaundice is common in some epidemics, 'flit' 
gastric symptoms may be severe. There are seldom intestinal symptoms. 
Cough may hr; present. Occasionally herpes is noted, and there may 1«! 
miliary vesicles and petechias.. During the paroxysm the blood invariablv 
shows the spirochinte, and there is usually a leucocytosis (Ouskow). Alter 
the fever has persisted with severity or even with an increasing intense v 
for five or six days the crisis occurs. In the course of a few hours, accom¬ 
panied by profuse sweating, sometimes bv diarrhoea, the temperature falls 
to normal or even subnormal, and the period of apyrexia begins. 

The crisis may occur as early as the third day, or it may be delayer! I" 
the tenth; it usually comes, however, about the end of the first week. 1" 
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delicate <811(1 elderly persons there may bo .collapse. The convalescence is 
'rapid, and in a few days the patient is up and about. Then in a week, 
usually on the fourteenth day, he'again has a rigor, or a series of dulls; 
the fever returns and the attack is repealed. A second crisis occurs from 
the twentieth to the twenty-third day, and again the patient recovers rap¬ 
idly. As a rule, the relapse is shorter than the original attack. »A second 
and a third may occur, and there are instances on record df even a fourth 
iyid a fifth. In'epidemics there are cases which terminate by ensi- on the 
seventh or eighth dity without the occurrence of relapse. In protracted cases 
* the convalescence is very tedious, as thp patient is much exhausted. 

ilclapsing fever is not a very fatal disease. Murchison states that the 
mortality in about 1 per cent.. In the enfeebled and old, death may occur 
I at (he height of the HFsTparoxysm. 

• Complications arc not frequent. In some epidemics ha-mnleme-is and 
lin-maturia have occurred. Pneiynonia is not infrequent. The acute enlnrgc- 
picnt of the spleen may end ifr rupluie. Tost-febrile paralyses ma\ occur. 
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Ophthalmia has followed in certain epidemics, and may prove a .very tedious 
sad serious complication. Jaundice has already been mentioned. In pregnant 
"('men abortion usually takes places. Convulsions occasionally follow. Thit- 
lon, the well-known worker on tropical diseases, died in status ciiilijiticus 
Wine weeks after‘the attack. 

Diagnosis.—The vnset and general symptoms may not at first lie dis¬ 
tinctive. At the beginning of an epidemic the cases are usually regarded as 
anomalous typhoid*; but once the typical course is followed iu a case the 
diagnosis is clear. The blood examination is distinctive. 

Treatment.—The paroxysm can neither be cut short nor can its recur¬ 
rence be prevented. It might he thought that qu»ine, with its powerful 
action, would certainly meet the indications, hut it does not seem to have the 
"lightest influence. The disease must be treated like any other continued 
koer, by) careful nursing, a regular diet, and Ordinary hygienic measures. 
Of special symptoms, pain in The back and in the limbs and joints demand 
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Chart VI. —Uei.ai-sinu Fever (Murchison), 
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opium. In enfeebled persons the collapse at the crisis may be serious, and 
stimulants with ammonia and digitalis should be given freely. 

f “ 

IV., SMALL-POX (Variola). 

Definition.—An acute infectious disease characterized by a cutaneous 
eruption which'passes through the stages of papule, vesicle, pustule, and 
crust. 

History.—The disease existed in Ciiina many centuries before Christ. 
The pesta magna described by Galen (of which Marcus Aurelius died) is' 
believed to have been small-pox. In the sixth century it prevailed, and sub¬ 
sequently, at the time of the Crusades, became wide-spread. It was brought 
to America by the Spaniards early in the sixteenth century. The first accu¬ 
rate account was given by Khazes, an Atabijfn physician who lived in the. 
ninth century, and whose admirable description is available in Greenhill's 
translation for the Sydenham Society. Iy tjfevSe venteen th century the illus¬ 
trious Sydenham differentiated measles frdjri small-pox. Special events in 
the history of the disease arc the introduction of inoculation into Europe, 
by Lady Mary Wortley Montagu, in 1718, and the discovery of vaccination 
by Jenner, in 1790. 

Etiology.—Small-pox is one of the most virulent of contagious diseases, 
and persons exposed, if unprotected by vaccination, are almost invariably 
attacked. Instances of natural immunity arc rare. It is said that Diemcr- 
broeck, a celebrated Utrecht professor in the seventeenth century, was not 
only himself exempt, but likewise many members of his family. One of 
the nurses in the small-pox department of the Montreal General Hospital 
stated that she had never been successfully vaccinated, and she certainly 
had no mark. An attack may not protect for life. There are undoubted 
cases of-a-*@eond, reputed instances, indeed, of a third attack. 

4H e - —Small-pox is common at all ages, but is particularly fatal to young 
children. Of 3,104 deaths in the Montreal epidemic of 1885-’86, 2,717 were 
of children under ten years of age. The fat us in utero may be attacked, but 
only if the* mother herself is the subject of the disease. The child may be 
born with the rash out or with the scars. In the case of twins, only one 
may be attacked; Kaltcnbach records an instance of triplets, only two of 
which were affected (Comby). Children born in a small-pox hospital, if 
vaccinated immediately, may escape the disease; usually, however, they die 
early. (See Hunter’s works, iv, p. 74.) 

Sex .—Males and females are equally affected. ' 

Face .—Among aboriginal races small-pox is terribly fatal. When the 
disease was fipst introduced into America the Mexicans dic'd by thousands, 
and the North American Indians have also been frequently decimated by 
this plague. It is stated that the negro is especially susceptible, and the 
mortality is greater—about 42 per cent in the black, against 29 per cent in 
the white (W. M. Welch). 

It is claimed that isolation hospitals increase the incidence of (he disease 
in a locality. J. Glaister, who has considered the whole question very care¬ 
fully, concludes .that as a centre of traffic such an institution, through (he 
channels of unavoidable human intercourse, naturally favors the Bpread of 
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ihe-diqjsase locally, but decides against the aerial conveyance of the disease, 
in spite of the very strong evidence (mentioned in the last edition in the 
case of the hospital ship on the Thames). 

The disease smoulders-hew-aBd-there in different localities, and when 
conditiQna-are favorable becomes epidemic. This was well illustrated by the 
celebrated Montreal outbreak of 1885. For several years there bad been no 
small-pox in the city, and a large unprotected* population grew up among 
the French-Canadijms, many of whom were opposed to vaccination. On 
February 28, a Puliman-car conductor, who had travelled from Chicago, 
where the disease had been slightly prevalent, was admitted into the Hotel- 
Dieu, the civic small-pox hospital being at the time closed. Isolation was 
not carried out, and on the 1st of April a servant in the hospital died of 
small-pox. Following her decease, with a negligence absolutely criminal, the 
authorities of the hospital dismissed all patients presenting no symptoms of 
contagion, who could go hcjhie.' The disease spread like fire in dry grass, 
and within nine months tfcj»d'(Ued ill the city of small-pox 3,164 persons. 

Variations in tub ViRbifikcE op Epidemics. —Sydenham states that 
“ smalJLpoz also has its peculiar kinds, which take one, form during one series 
oLyears,.and another during another”; and not only does what he called 
the epidemic constitution vary greatly, but one sometimes sees the most 
extraordinary variations in the intensity of the disease in members of a fam¬ 
ily all exposed to the same infection. A striking illustration of this variabil¬ 
ity has been given in the recent epidemics, which have been of so mild a 
character that in many localities it has been mistaken for chicken-pox; in 
others, particularly in the United States, the belief prevailed that a neul 
disease had arisen, to which the name “ Cuban itch ” or “ Philippine itch ” 
has been given. Very often a correct diagnosis has not been reached until 
a fatal case has occurred. As will be mentioned, a small outbreak occurred 
in one of my wards for colored patients, which „we mistook at firsl for 
chicken-pox. The same peculiarities have been observed in the Leicester, 
Nottingham, and Cambridge outbreaks. Even in.unvaccinated children the 
diseaso has been exceedingly mild. Some of the Leicester cases had only 
a few pocks (Allan Warner); but this is an old story in the Jjistory of the 
disease. John Mason Good, in commenting on this very point, refers to the 
great variability in the epidemics, and states that he himself as a child of 
six (1770) passed through small-pox with “scarcely any disturbance and 
not more than twenty scattered pustules ” 1 „ 

Recent Prevalence .—In the United States, according to Dr. Wyman’s 
last report for*the fiscal year 1904, there had been a steady decrease. The 
figures for 1903 were 42,590 cases and 1,642 deaths; for 1904, 25,106 cases 
and 1,118 deaths. *In England and Wales there were 760 deaths in 1903, 
a rate of 23 pernnillion living; the rates in the previous fflur years having 
l)een 6, 3, 7, and 75 severally (John W. Tatham). 

Naujbb op Contaoion. —Protozoon-like bodies were first described in the 
skin lesions by Guamieri —the cytoryctes variola. Councilman and his col¬ 
leagues ’describe a-protozoon with a double cycle and cytoplasmic stage, with 
small structureless bodies in the lower layer of the epithelial cells. Increas¬ 
ing in size, they become reticulated and segment into small rounded bodies. 
In the intranuclear stage these small round bodies or granules invade the 
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nuclei of the epithelial cells, increase in size, and form a series of vacuoles 
around a central vacuole. Calkiifs, an acknowledged export in the protozoa, 
has confirmed the main facts in the life history of this organism, lfowa'nl 
and Perkins, of Cleveland, describe identical changes. So definite is the 
relation of the parasites to the Bkin lesions tl|ul it seems highly probable lliov 
may be tluj cause of the disease. The. .dried scales constitute by far the 
most important dement, ard as a dust-like powder arc distributed every¬ 
where in. the room during convalescence, becoming attached to clothing and 
various articles of furniture. The disease'is probably contagious from a very' 
early stage, though I think it has not yet been determined whether the con¬ 
tagion is active before the eruption ‘develops. The poison is of unusual 
tenacity and clings to infected localities. It is conveyed by persons who have 
been in contact with the sick and by fomites. During epidemics it is no doubt 
widely spread in street-cars and public conveyances. It must not be forgotten 
that an unprotected person may contract a v6ry virulent form of the disease 
from the mild varioloid. 

Morbid Anatomy.—The pustules may be seen upon the tongue and the 
buccal mucosa, and on the palate; sonfetimes also in the pharynx and the 
upper part of the (esophagus. In exceptionally rare cases the rash extends 
down the (esophagus and even into the stomach. Swelling of the Payer’s 
follicles is not uncommon; the pustules have been seen in the rectum. 

In the larynx the eruption may be associated with a fibrinous exudate and 
sometimes with oedema. Occasionally the inflammation penetrates deeply 
and involves the cartilages. In the trachea and bronchi there may be ulcera¬ 
tive erosions, but true pocks, such as are seen on the skin, do not occur. 

Tlie heart occasionally shows myocardial changes, parenchymatous and 
fatty; endocarditis and pericarditis are uncommon. Drench writers have 
described an endarteritis of the coronary vessels in connection with small¬ 
pox.* The spleen is markedly enlarged. Apart from the cloudy swelling and 
areas of coagulation-necrosis, lesions of the kidneys are not common. Nephri¬ 
tis may occur during convalescence. 

In the hamiorrhagie form extravasations are found on the serous and 
mucous surfaces, in the parenchyma of organs, in the connective, tissues, 
and about the nerve-sheaths. In one instance 1 found the entire retro¬ 
peritoneal tissue infiltrated with a large coagulum, and there were also 
extensive extravasations in the course of the thoracic aorta. ITiemorrhagcs 
in the bone-marrow have also been described by Golgi. There may be haem- 
ortdiages into—the-museles. Ponfick has described the spleen as very firm 
and hard in haemorrhagic small-pox, and such was the case in* seven instances 
I examined. In these rapidly fatal forms the liver has been described as fat tv, 
but in 5 of my 7 cases it was of normal size, dense, and firm. 

The followirig description of the finer changes is taken largely from the 
recent exhaustive study by Councilman, McGrath, and Brinkerlmff (11)01) - 
The specific lesion is “a focal degeneration of the stratified epithelium, vacu¬ 
olar in character, and accompanied by serous exudation and the formation 
of a reticulum.” The specific lesions are limited to the skin, the* mucous 
membranes of the soft palate, the pharynx, and the (esophagus. The factors 
in the formation of the pustule are degeneration of the epithelial cells, asso¬ 
ciated with fluid and cellular exudate. The cells of the lower layers of the 
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epidermis arc first involved. They become swollen, the nuclei arc shrunken 
and formless, the-exudate increases in amount, enlarging the spaces of the 
reticulum, and the cells represent the different varieties of leucocytes, poly¬ 
nuclear neutrophiles being most numerous. The uinbilication and central 
depression usually correspond, ,as Weigert suggests, to the area of primary 
necrosis. ■ The hair follicle and the sweat gland may play some part. The para¬ 
sites described occur chiefly in the cells of tha rete mucosum. Associated 
lestdns are numerous, particularly proliferation in the hannatopoietie organs. 
* Cdlul as- *B filtrgtl$ns occur constantly in the.testicle, usually in the kidney, 
the liver, and the adrenal glands. The anapmie focal necroses in the testicles 
sccnTSImost specific in the disease, add in the bone-marrow there arc foci of 
necrQgis and of haynorrhage with-hyperplasia of the myelocytes, and a marked 
reduction or even complete absence of the polynuclear leucocytes. This was 
the change described originally by Chiari as osteomyelitis variolosa. Asso¬ 
ciated bacterial lesions are common, due to the pyogenic bacteria which are 
always present in severe case*.’ 

Symptoms.—Three forms of small-pox are described: 

1. Varjgla vcra';j (a) Discrete, (b) Confluent. 

2. Variola ha-miwrhayica; (a) Purpura variolosa or black small-pox; 
(6) Haemorrhagic pustular form, variola lnvmorrhagica pustulosa. 

3. Varioloid, or small-pox modified by vaccination. 

1. VAoiai. A Vera. —The affection may he conveniently described under 
various stages: Incuba tion. —“From nine to fifteen days; oftenest twelve.” 
I have seen it ns early as the eighth day after exposure, and there are well- 
authenticated instances "in" which this stage lias been prolonged to twenty days; 
It is unusual for patients to complain of any symptoms. 

Invasion.- —In a’dults a chill and in children a convulsion arc common 
initial symptoms. There may be repeated chills within the first twenty- 
four hours. Intense frontal headache, severe -lumjiar pains, and vomiting 
are very constant features. The pains in the back and in the limbs are more 
severe in the initial stage of this than of any other eruptive fever, and their 
combination with headache and vomiting is so suggestive that precautionary 
measures may often be taken several days before the eruption appears. The 
. t em p e r a t ure rises quickly, and may on the first day be 103° or 104°, The 
puke is rjy>id and full, not often dicrotic. Tn severe eases there may be 
marked daJiruLm, particularly if the fever is high. The patient is reatless 
and distressed, thorface is flushed, and the .eyes are bright and clear. Th* 
skin is usually dj^fthough occasionally there are profuse sweats. One 
can not judge from the initial symptoms whether a case is likely to be dis¬ 
crete or confluent, as convulsions, severe backache, and high fever may pre¬ 
cede a very mild attack. 

Initial Rashes* —Two forms can be distinguished: the diffuse, scarlatinal, 
and the macular or measly form; either of which may be associated with 
pctMh.MB.and occupy a variable extent of surface. In some instances they are 
general, but as a rule, as pointed out by Simon, they are 1 united cither to 
llln lower abdemmfl areas, to the inner surfaces of tlie thighs, and to the lat¬ 
eral thoracic -region, or to the axilla;. Occasionally they are found over the 
cxl cjumy uii rfnccH^ particularly in the’ neighborhood of the knees and elbows. 
These rashes, usually purpuric, are often associated with an erythematous 
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or erysipelatous blush. The scarlatinal rash may come out as carly,as the 
second day, and be as diffuse and'vivid as in a true scarlatina. 1'he measly 
rash may also be diffuse and resemble closely that of measles. Urticaria 



Chart VII. —True Small-pox (SlrQmpell). 

• is only occasionally seen. It was present once in my Montreal eases. The 
V'"initial rashes are more abundant in some epidemics than in others. They 
occur in from 10 to 10 per cent of cases. 

Erupt ion.- —(1) In the discrete form, usually on the fourth day, mac¬ 
ules appear, on the forehead, preceded sometimes bv an erythematous flush, 
- smd on the anterior surfaces of the wrists. Within the first twenty-four 
j. hours from their appearanedthoy occur on other parts of the face and on the 
extremities, and a few are seen on the trunk. The spots are from 2 3 
millimetres in diameter, of a bright red color, and disappear completely 
"on pressure. As the rash comes out the temperature falls, the general 
symptoms subside, and the patient feels comfortable. On the firth or sixth 
day the papules change into vesicles with clear summits. Each one is elc- 
'■'"vated, circular, and presents a little depression or umbiliealion in the 
’ -. centre. Abou£ the eighth day the vesicles change into pustules, the umbil- 
-'ication disappears, the flat top assumes a globular form and becomes grayish- 
yellow in color, owing to the contained pus. There is an areola of injec¬ 
tion about the pustules and the skin between them is swollen. This 
njflturation first takes place on the face, and follows the order of the appear¬ 
ance of the eruption. The temperature now rises—secondary fever—and the 
general symptoms return. The swelling about the pustules is 1 attended, with 
a good deal of tension and pain in the face; the eyelids become swollen and 
closed. In the discrete form the temperature of maturation does not usually 
remain high for‘more than twenty-four or twenty-six hours, so that on the 
tenth or eleventh day the fever disappears and the stage of convalescence 
begins. The pustules rapidly dry, first on the face and then on the other 
parts, and by the fourteenth or fifteenth day desquamation may be far 
advanced on the face. The march and distribution of the rash are often most 
characteristic. The .abdomen and groins and the legs are the parts least 
affected. The rash is often copious on the upper part of the back, scanty on 
the lower. Vesicles, in the mouth, pharynx,' and larynx, cause soreness and 
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swelling in those parts, with loss of voice* Whether pitting takes place de¬ 
pends a good deal upon the severity of the disease. In a majority of eases 
Sydenham's statement holds good, that “it is very rarely the ease that the 
distinct small-pox leaves its mark.” The odor of a small-pox patient is very 
distinctive even in the early stages, and 1 have known it to be a help in the 
diagnosis of a doubtful ease. ( ' 

(2) The Confluent Form. —With the same initial symptoms, though usu¬ 
ally of greater severity, the rusk appears on the fourth, or, according to 
Sydenham, ou.tlfe third day. The more the eruption shows itself before the 
fourth day, the more sure it is to become confluent (Sydenham). The pap- 
ules-aiiifst may he isolated, and it is only later in the stage of maturation 
that the eruption is continent. But, in severer cases the skin is swollen and 
hypcrif mic and the papules are very close together. On the feet and hands, 
too, the papules are thickly sfct; more scattered on the limbs; and quite dis¬ 
crete on the trunk. With the, appearance of the eruption the symptoms sub¬ 
side rind the_ fever remits, but not to the same extent as in the discrete form. 
Occasionally the temperature falls.to normal and the patient may be very 
comfortable. Then, usually on the eighth day, the fever again rises, the 
vesicles change to pustules, the hvperamiia becomes intense, the swelling of 
the face and liailds increases, and by the tenth day the pustules have fully 
maturated, many of them have coalesced, and the entire skin of the head and 
extremities is a superficial abscess. The fever rises to 103° or 105°, the pulse 
is from 110 to no, and there is often delirium. As pointed out by Syden¬ 
ham, salivation in adults and diarrlnea in children are common symptonjs 
of. this- stage. There is usually much thirst. The eruption may also be pres¬ 
ent! in the mouth,'and usually the pharynx ana larynx are involved and the 
voice is husky. Great swelling of the cervical lymphatic glands occurs. At 
this stage the patient presents a terrible picture, unequalled in any, other 
disease; one which fully justifies the horror and fright with which small-pox 
is associated in the public mind. Even when tile rash is confluent on the 
face, hands, and feet, the pustules remain discrete on the trunk. The danger, 
ns pointed out by Sydenham, is in proportion to the number upon the face. 
“ If upon the face they arc as thick as sand, it is no advantage to have them 
few and far between on the rest of the body." In fatal eases, by the tenth 
or eleventh day the pulse gets feebler and more rapid, the. delirium is marked, 
there is subsuitus, sometimes diarrlnea, and with these symptoms the patient 
dies. In other instances between the eighth and eleventh day luemorrhagic 
features occur. When recovery takes place, the patient enters on the eleventh 
or twelfth day the period of desiccation. 

Desiccation .—The pustules break and the pus exudes or they dry 
and form crusts. Throughout the third, week the desiccation proceeds and 
in cases of moderate severity the secondary fever subsides; but in others it 
may persist until the fourth week. The crusts in confluent small-pox adhere 
for a long time and the process of scarring may take three or four weeks. 
On thq face they fall off singly, but the tough epidermis of the hands and 
feet may be shed entire. 

2. ILEMOitKHAGiG small-pox occurs in two forms. In one, the petechial 
or black small-pox —purpura variolosa —the special symptoms appear early 
and death follows in from twp.iQ.six days-fcln the other form the case pro- 
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greases as one of ordinary variola, and in the vesicular or pustular 1 stage 
haemorrhages take place into tho pocks or^from the mucous membranes-^ 
variola hcemorrhagica pustulosa. 

Variola hemorrhagica is more common in some epidemics than in others. 
It is less frequent in childten than in adults? Of 27 cases admitted to the 
small-pox department of the Montreal General Hospital there were 3 under 
ten years, l botwefm fifteen find twenty, !> between twenty and twenty-five, 
7 between twenty-five and thirty-five, 3 between thirty-five und forty-five, and 
1 above fifty. Young and vigorous persons seem more liable to this form. 
Several of my eases were above the average in muscular development. Men 
are more frequently affected than women; thus in my list there were 21 males 
and only 0 females. The influence of vaccination is bIiowh in the Tact that 
of the cases 14 were unvaeeinated, while not one of tho 13 who had scars had 
been revaccinated. 

In purpura variolosa the illness starts withjtlie usual symptoms, hut with 
more intense constitutional disturbance. On the*evening of the second or oil 
the third day there is a diffuse hyperamjic rash, particularly in the-groins, 
with small punctiform hemorrhages. The rash extends, becomes more dis¬ 
tinctly haemorrhagic, and the spots increase in size. Ecchymoses. appear on 
the, conjunctive, and as early as the third day there may be hemorrhages 
from the mucous membranes. Death may take place before the papules 
appear. In this truly terrible affection the patient may present a frightful 
appearance. The skin may have a uniformly purplish line and the unfortu¬ 
nate victim may even look plum-colored. The face is swollen and large con¬ 
junctival hfcmoTrhages with the deeply sunken cornea) gives a ghastly appear¬ 
ance to the features. The mind may remain clear to the end. Death occurs 
from the third to the.su.th day; thus in thirteen of my cases it took place 
between these dates. The earliestulcath was on the third day and there weic 
no traces of papules. Ther e may be no mucous haemorrhages; thus in one 
case of a most virulent character death occurred without bleeding early on 
the fourth day. 1 hematuria is perhaps most common, next luwnatcmesis, and 
melama was noticed in a third of the rases. Metrorrhagia was present in mo 
only of the six females on my list. Haemoptysis occurred in five cases, 'flje 
pulse in this form of small-pox is rapid and often hard and small. The 
respirations are greatly increased in frequency and out of all proportion to 
the intensity of the fever. 

* In variola puslulosa hcemorrhagica the disease progresses as a severe ease, 
and the hemorrhages do not occur until the vesicular or pustular stage. Tin 
first indication is luemorrhage into the areolae of the pocks, and later tho main- 
rated pustules fill with blood. ' Tho earlier the haemorrhage the greater is tin 
danger. Bleeding from the mucous membranes is also common in this form 
and the great majority of the cases prove fatal, usually on the seventh, eighth 
or ninth day, but a few cases recover. In patients with the discrete form, il 
allowed to get up early, haemorrhage may take place into the pocks on the legs 

Leucocyte Reaction. —In variola vera there is a marked leueoeytosis, 12 
16 thousand, about the eighth day, then a slight decline and a rise agon 
about the twelfth or fourteenth day, sometimes to 18,000 or 20,000. Then 
is an increase in- tfee-rmmonuelear elements, which may be the only markci 
feature of the mild cases (Magrath, Brinkerhoff, and Bancroft). 
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3. •Varioloid.— This term is applied tp the modified form which affects 
jargons who have been vaccinated. It may set in with abruptness and sever¬ 
ity, the temperature reaching 103°. More commonly it is in every respect 
milder in its initial symptoms, though the he adach e and bacluicha_may be 
very distressing. The papules Appear on the evening of the third or on the 
fourth day. They arc few in number and may be confined to the face and 
hands. The fever drops at once and the patient feels perfectly comfortable. 
The vcsiculation and maturation of the pocks take place rapidly, and there 
is no secondary fever. There is rarely any scarring. As a rule, when small¬ 
pox attacks <a person who has been vaccinated within five or six years the 
disease is mild, but it may prove severe, even fatal. 

Aboiitivu Types.— As already mentioned, recent epidemics have been char¬ 
acterized by the largo number of mifd cases. Even in unvaccinated children, 
only a few pustules may appe&r, and the disease is over in a few days. Even 
with a thickly set eruption the^vesicles at the fifth or sixth day, instead of fill¬ 
ing, dry and abort, forming tHe so-called horn-, crystalline-, or wart-pox. Vari¬ 
ola sine erv[)lione is described. I sqjv no eases of the kind in Montreal. They 
•seem to have been not uncommon in the recent epidemics. Bancroft observed 
twelve cases in the Boston outbreak, all among physicians and attendants. 
The symptoms are headache, pain in the back, fever, and vomiting. As already 
mentioned, the pocks may be very scanty and easily overlooked, even in unvac¬ 
cinated persons. One of Bancroft's cases was of special interest—a pregnant 
woman who had slight symptoms after exposure, but no rash, tier child 
showed a typical eruption when two days old. 

Compj.ic \TiONs. —Considering the severity of many of the cases and tbh 
general character qf the disease, associated with multiple foci of suppuration, 
the complications in small-pox are remarkably few. 

l aryngi tis is serious in three ways: it may produce a fatal oedema pf the 
glottis;-ut is liable to extend and involve the cartilages, producing necrosis; 
and by diminishing the sensibility of the larynx, it may allow irritating par¬ 
ticles to reach the lower air-passages, where they excite bronchitis or broncho- 
piumnonia. 

w l^riuu'lip -pnonmonia is almost invariably present in fatal case?* Lobar pneu¬ 
monia is rare. Pleurisy is common in some epidemics. 

The cardiac complications are also rare. In the height pf the fever a 
systolic murmur at the apex is not uncommon; but endocarditis, either simple 
or malignant, is rarely met with. Popoprdilis . too, is very uncommon. Mj*-, 
carditis-seems to be more frequent, and may be associated with endarteritis of 
the coronary vessels. 

Of complications in the digestive system, parotitis.is rare. In severe eases 
Ihere is extensive ps eudo-di phtheritic angina. Vomiting, which is so marked 
a symptom in tHe early stage, is rarely persistent. OiarrhjKftJs not uncom¬ 
mon, as noted by Sydenham, and is very constantly present in children. 

Albumi nuria, is frequent, but true ..nephritis is rare. Inflammation of the 
testes and of the ovaries may occur. 

< t*Among the most interesting and serious complications are those pertaining 
to the,jiofvous-eystem. < In children convulsions are common. lu adults the 
delirium nf the early stage may persist and become violent, and finally sub¬ 
side into a fatal coma, jJ’pst-febrile insanity is occasionally met with during 
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convalescence, and very rarely epilepsy. Many of the old writers spoke of 
(j paraplegia-in connection with the intense backache of the early stage, but it#,s 
probably associated with the severe agonizing lumbar and crural pains and is 
not a true paraplegia. It must be distinguished from the form occurring in 
convalescence, which may be duo to pe cipher at. neurit is or to a diffuse myelitis 
(Westphal)* The. neuritis may, as in diphtheria, involve the pharynx alone, 
or it may be multiple. Of thifi nature, in all probability, is the so-called pseudo- 
tabes, or ataxie variolique .6 Hemiplegia and'(aphasia have been met with in a t 
few instances, the result of •e nceph alitis. * 

Among the most constant and troublesome complications of small-pox are 
those in volyin g the skin. During convalescent# boils are very frequent and 
may be severe. 'Acne and ^ecthyma are also iqpt with. I< 2 SftLgacgrene in 
various parts may occur. * •- 

• A rthritis may occur, usually in the period of desquamation, and may pass 
on to suppuration.-j Acute necrosis of the bone is sometimes'met with. 

A remarkable secondary eruption (recurrent*Inu^yox) occasionally occurs 
after desquamation. '*>1 >• 

Special Seme *.—The eye affections whidi'wajfeMfTnerly so common and 
serious are not now so frequent, owing to' tW £jjj^f fluch i& given to keeping 
‘ the conjunctives clean. A catarrhal and'pnfalfflpPiuqctiyitis is common in 
severe cases. The secretions cause afesiona-iaHhe eyelids, and unless great 
care is taken a diffuse keratitis is excited, which may go oirto ulceration and 
perforation. Ixiiis is not. very uncommon. Otitis media is an occasional com¬ 
plication, and usually results from an extension of the disease through the 
Eustachian tubes. 

Prognosis. —In unprotected persons small-pox is a very fatal disease, .the 
death-rate ranging from 8h-to-3d-pweent. In William M. Welch’s report from 
the Municipal Hospital, Philadelphia, of 2,831 cases of variola, 1,534—i. e., 
54.18 per cent—died, whije of 2,169 eases of varioloid only 28—i. e., 1.29 per 
cent^-died. Purpura variolosa is invariably fatal, and a majority of those 
attacked with the severer confluent forms die. The intemperate and debilitated 
succumb, more readily to the disease. As Sydenham observed, the danger is 
directly prop<ytionatc to the intensity of the disease on the face and hands. 
“When the fever increases after the appearance of the pustules, it is a bad 
sign; but if itps lessened on their appearance, that is a good sign ” (Rhazes). 
Very high fever, with delirium and subsultus, are symptoms of ill omen. The 
disease is particularly fatal in pregnant women and abortion usually takes 
place. It is not, however, uniformly so, and I have twice known severe cases 
to recover after miscarriage. Moreover, abortion is not inevitable. Very severe 
pharyngitis and laryngitis are*fatal complications. 

TJeBth results in the early stage from the action of-the- poison upon the 
nmSHgsjwtem. "In the later stages it usually occurs about the eleventh or 
twelfthday, at the height of the eruption. In children, and occasionally in 
adults, the laryngeal and pulmonary complications prove fatal. 

Diagnosis.— During an epidemic the initial chill, the headache and back¬ 
ache, and the vomiting at once put the physician on his guard. 

The initial rashes may lead to error. The scarlatinal rash has rarely tlif 
extent tad never th$ persistence of the rash in true scarlet fever. I have known 
the rash of m casle a^to be mistaken for the initial rash of small-pox. The gen- 
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oral condition of the patient, and the prpsence of .coryza and conpinctkitis and 
sign, may be better guides than tfie rash itself. 

Malignant haunorrhagic^nuiH-pox may prove fatal before the characteristic 
rash appears. Of 27 cases of hannorrhagic small-pox, in only one, in which 
death occurred on the third cl^y, did inspection fpil to show the papules. In 
3 cases dying on the fourth day the characteristic papular rasfy was noticed. 
It may be difficult or impossible to recognize this form of Jiannorrhagic small¬ 
pox from h wmorrhagic .nmrlaij^ver or luBmorrkagia. measles, though in the 
latter there is rarely so constant involvement of the mucous membranes. Natu¬ 
rally enough, as they are allied affections, va rioetotw is the disease which most 
frequently lemla-Wtffror. Particularly has this been the case in the mild 
epidemic which has prevailed throughout the country during the past three 
years. A negro patient waif admitted to my wards on the fourth day of the 
disease. Smallpox was not prevalent at the time, and the ease was regarded 
as one of varicella. Subsequently eight cases appeared, several of exceeding 
mildness, but ourrmishtfce'w^ffi forcibly brought home to us by the occurrence, 
in a man who had beffltt,expose^*in the ward, of a ease of confluent small-pox 
of great severity!; Tjte^fejloypng joints are to be borne in mind: first, the 
experience of tto'pastlHBUHjbhas shown that very mild epidemics of true 
small-pox may c^pcur;" .any large number of eases of a contagious dis¬ 

ease with a pustiljar erupsuBjiccurring in adults is strongly in favor of small¬ 
pox. The characters of the rash are of less value. Its abundance on the trunk 
in varicella is important. At the outset the papules have rarely the shotly, 
hard feel of small-pox. The vesicles are more superficial, the infiltrated areola 
is not so intense nor so constant, and as a rule the pocks may be seen in the 
same patient in all stages of development. The longer period of invasion, the 
prodromal rashes," the greater intensity of the onset, are also important points 
in small-pox. But, as I have said, there are mild epidemics in which it must 
be confessed that the recognition of the nature of the outbreak is sometimes 
only confirmed by the appearance of a severe case*of the confluent or of the 
hajmorrluigic form. 

The disease may be mistaken for cerebra-spinal fever, in which purpuric 
symptoms are not uncommon. A four-year-old child was taken suddenly ill 
with fever, pains in the back and head, and on the second or third day petechiae 
appeared on the skin. There were retraction of the head, and marked rigidity 
of the limbs. The hamiorrhages became more abundant; and finally luema- 
temesis occurred and the child died on the sixth day. At the post mortem 
there were no lesions of cerebro-spinal fever, and in the deeply haemor¬ 
rhagic skin the pupules could be readily seen. The post-mortem diagnosis 
of small-pox was unhappily confirmed by the. mother taking the disease and 
dying of it.. ’ 

mi i fiilni fli)jiiuTiT' —A very copious pustular rash in syphilis may resem¬ 
ble variola, particularly if accompanied by fever, but the history and the dis¬ 
tribution, particularly the slight amount on the face, leaves no question as to 
the diagnosis. 

Pustular glanders has been mistaken for small-pox. In a remarkable in¬ 
stance of the kind in Montreal there was a wide-spread pustular eruption, 
Vhich we thought at first was small-pox, but the subsequent course.and the 
fact that there was glanders among the horses in the stable led to the correct 
10 
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diagnosis. The erupfion resembled exactly that described in Kayer’s ■ mono¬ 
graph (Do la Morve, 1837). ' 

Impetigo contagiosa is stated to have been mistaken for variola. 

Treatment. — G bnbiu t. Cpj)|&u>tiaA'ru>Ms. — Segregation in special hospitals 
is imperative. In the ease tjf local outbreaks temporary barracks or tents may¬ 
be constructed. In the larger cities, considering the frequency with which 
epidemics recur, it is worth while to have a special small-pox hospital. 
If the grounds are ample and all necessary precautions taken, there is 
no reason why this should not be part of the general hospital for infectious 
diseases. 

The criticism, already referred to, of the danger of aerial conveyance in 
small-pox is, I think, correct. 

In the .early stages two symptoms call'for treatment: the p^jji in the back, 
which requires opium in some form, as advisejl by Sydenham; anil the vomil- 
ingTwlucn is very difficult to check and may lie uncontrollable. No food should 
be given-except a little iee and champagne, illid it-usually stops with the 
appearance of the eruption. 

Tba.dint. iii that usually given in fevers* with plenty of cold-water, or haxley 
water or the Scotch borse—oatmeal and water, to which lemon-juice may be 
added. 

For. the-fever, cold sponging or the cold bath may be used; when there is 
much delirium with high fever the latter is preferable, or the cold pack. 

The treatment of the eruption is important. After trying all sorts of 
remedies, such as puncturing the pustules with nitrate of silver, or treating 
them with iodine and various ointments, I came to Sydenham's conclusion that 
in guarding the face against being disfigured by the scars “ the only effect of 
oils, liniments, and the like, was to make the white scurfs' slower in coming 
off.” The constant application on the face and hands of lint soaked in cold 
water,*to whiefy antiseptics such as carbolic acid or bichloride may be added, 
is perhaps the most suitabfe local treatment. It is very pleasant to the patient, 
and for the face it is well to make a mask of lint, which can then be covered 
with oiled silk. When the crusts begin to form, the chief point is to keep them 
thoroughly moist, which may be done with oil or glycerin. This prevents the 
desiccation and diffusion of the flakes of epidermis. Vaseline is particularly 
useful, and at this stage may be freely used upon the face. It also relieves the 
itching. For the odor, which is sometimes so characteristic and disagreeable, 
the dilute carbolic solutions are probably best. If the eruption is abundant on 
the scalp, the hair should be cut sljprt to prevent matting and decomposition 
of the crusts. t 

The papules do not maturate so well when protected from the light, and 
for centuries attempts have been made to modify the course'of the pustules, by 
either excluding the light, or by changing its character. In the Middle Ages 
Gilbertus Magnus and John of Gaddesden recommended wrapping the patient 
in red flannel, and the latter treated in this way the son of Edward I. It was 
an old practice of the Egyptians and Arabinns to cover the exposed parts of 
small-pox patients with gold-leaf. Lutzcnberg, a distinguished New Orleans 
physician, in 1838 treated patients by exclusion of the sunlight. Recently the 
red-light treatment of the discase_has^bnen^a(lyneiifnri by Fjnzen. The state¬ 
ments do not agree ds to its value. Nash states that the course'of the rash may 
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be mo4ified by the treatment, but Bicketts and Byles could see no influence 
whatever, even in cases taken at the carliest*possible date. 

Complications. —I Lthe diarrhoea is severe in children, paregoric may bo 
given. When the p»2 Bn fooLlo nr.H Tupi.i, aiimnlflnfn may be freely 

given. Th e maniacal deli rium njay require chlorof orm orjpqrphia, but for less 
intense nervous symptoms the bath or cold pack is the best. For the severe 
haemorrhages of the malignant cases'nothing can»be done, and it is only cruel 
to drench the unfortunate patient with irqiv-eigot, and other drugs. Symp¬ 
toms of obstruction in the larynx, usually from oedema, may call for tracheot¬ 
omy. In the late stages of the disease, should the patient be extremely debili¬ 
tated and the subject of abscesses and bed-sores, ho may be placed on a water- 
bed or treated in the continuous warm bath. 

The care of the eyes is most important. The lids should be thoroughly 
cleansed and the conjunctiva washed with a warm solution of salt or boracic 
acid. In the confluent eases the eyelids are much swollen and glued together, 
and it is only constant watchMness which prevents keratitis. The mouth and 
throat should be kept clean and the treatment of the nose with glycerin or 
sweet oil should be begun early, as it*prevents the formation of hard crusts. 

The treatment in the stage of convalescence is important. Frequent bath¬ 
ing helps to soften the crusts, and the skin may be oiled daily. Convalescence 
should not be considered established until the skin is perfectly smooth and 
clean and free from any trace of scabs. 


V. VACCINIA (Cow-pox)—VACCINATION. 

Definition. —An eruptive disease of the cow, the virus of which, inoculated 
into man (vaccination), produces u local pock with constitutional disturbance, 
which affords protection, more or less permanent, against small-pox. * 

The vaccine is got either directly from the calf—animal lymph—in which 
the disease is propagated at regular stations, or is obtained from persons vac¬ 
cinated (humanized lymph). 

History. —For centuries it had been a popular belief among farmer folk 
that cow-pox protected against small-pox. The notorious Duchess of Cleve¬ 
land, replying to some joker who suggested that she would lose her occupation 
if she was disfigured with small-pox, said that she was not afraid of the dis¬ 
ease, as she had had a disease that protected her against small-pox. .Testy, g. 
Dorsetshire farmer, had had cow-pox, and^jn 1774 vaccinated successfully his 
wife and two Sons. Plett, in Holstein, in 1791, also successfully vaccinated 
three children. When Jonner was a student at Sodbury, a young girl, who 
came for advice, wnen small-pox was mentioned, exclaimed, “ I can not take 
that disease, for*I have had cow-pox.” .Tenner subsequently mentioned the 
subject to Hunter, who in reply gave the famous advice: “ Do not think, but 
try; be patient, be accurate.” As early ns 1780 the idea of the protective power 
of vaccination was firmly impressed on Jenner’s mind. The problem which 
occupied his attention for many years was brought to a practical issue when, 
qn May 14, 1790, lie took matter from the hand of a dairy-maid, Sarah Nelines, 
who had cow-pox, and inoculated a boy named James Phipjis, aged eight years. 
On July 1st matter was taken from a small-pox pustule and inserted into 
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the boy, but no disease followed. In 1798 appeared An Inquiry into the ( Causes 
and Effects of the Variola Vaecinife, a Disease discovered in some of the Web¬ 
ern Counties of England, particularly Gloucestershire, and known by the Name 
of Cow-pox (pp. iv, 75, four plates, 4to. London, 1798). 

In the United States ^cow-pox was introduced by Benjamin Waterhouse, 
Professor of Physic at Harvard, who on July 8, 1800, vaccinated seven of bis 
children. In Boston on August 10, 1802, nineteen boys were inoculated with 
the cow-pox. On November 9th twelve of them were inoculated with small¬ 
pox; nothing followed. A control experiment was made by inoculating two* 
unvaccinated boys with the same small-pox virus; both took the disease. The 
nineteen children of August 10th were again unsuccessfully inoculated with 
fresh virus from these two boys. This is one of the most crucial experiments 
in the history of vaccination, and fully'justified the conclusion of the Board 
of Health— cow-pox is a complete security against the small-pox. ' 

Practitioners should familiarize themselves with the literature on vaccina¬ 
tion. The centenary number of the British Medical Journal is particularly 
valuable (1890). The report of the Royal Commission on vaccination (1897), 
the exhaustive article in Allbutt’s Systenf by T. D. Aeland and Copeman, and 
Cory’s recent monograph on the subject afford a large body of material. To 
the public health officials, who wish for distribution in handy shape Facts 
about Small-pox and Vaccination, leaflets issued by the British Medical 
Association (British Medical Journal, 185)8, vol. i, p. 032) will be of 
the greatest value. The Vaccination Law of the German Empire, printed 
in English (Berlin, B. Paul, 1901), contains important information and 
statistics. 

Nature of Vaccinia. —Is cow-pox a separate independent disease, or is il 
only small-pox modified by passing through the cow? In spite of a host of 
observations, this question is not yet settled, as may be seen in the diametrically 
opposed views expressed by Copeman in Allbutt’s System and by Bronardel in 
the Twentieth Century Practice. The experiments may be divided into two 
groups. First, those in which the inoculation of the small-pox matter in thu 
heifer produced pocks corresponding in all respects to the vaccine vesicles. 
Lymph from the first calf inoculated into a second or third produced the char¬ 
acteristic lesions of cow-pox, and from the first, second, or third animal lymph 
used to vaccinate a child produced a typical localized vaccine vesicle without 
any of the generalized features of small-pox. fhq_experimcnts of Ccely, of 
Babcock, and many other more recent workers seem to leave no question what¬ 
ever that typical vaccinia may bo produced in the calf by the inoculation of 
variolous matter. A great deal of the vaccine material at one time in use in 
England was obtained in this wav. Secondly, against this is urged Chauveau's 
Lyons experiments. ("Seventeen young animals were inociflated <with the virus 
of small-pox. Small reddish papules occurred which disappeared rapidly, but 
the animals did not acquire cow-pox. Fifteen of the seventeen animals were 
also vaccinated. Of these only one showed a typical cow-pox eruption. To 
determine the nature of the original papules one was excised and inoculated 
into a non-vaccinatcd child, which developed as a result generalized continent 
small-pox. A second child inoculated from the primary pustule of the first 
child developed discrete small-pox. The French still hold to the Lyons expefi- 
ments as demonstrating the duality of the diseases, j 
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Tliejiccigl^ol. evidence favors the view-that cow-pox and horse-pox are 
v&rioln modified by transmission; or, as has been suggested, “ small-pox and 
vaccinia are bothi of them descended from a common stock—from an ancestor, 
for instance—which resembled vaccinia far more than it resembled small-pox ” 
(Copeman). 

The bodies described by Guarnieri have beep very thoroughly studied by 
Councilman and his colleagues, who regard them as forms of a protozoon— 
CytorycLex vaccinia —with a well characterized developmental cycle, increasing 
in size until they undergo segmentation. 

Normal Vaccination. —Period of Incubation .—At first there may be a little 
irritation at the site of inoculation, which subsides. Period of Eruption .—On 
ilie thin) day, as a rule, a_papule is jjeen surrounded by a reddish zone. This 
gradually increases, ami on the fifth or sixth day shows a definite vesicle, the 
margins of which are raised while the centre is depressed. By the eighth day 
fli c ves icle has attained its lipxxitnum.size. It is round and distended, with a 
limpid!fluid, the margin hard and prominent, and tlio umbilication is more 
distinct By the tenth day the vesicle is still large and is surrounded by an 
extensive areola. The contents have now become purulent. The skin is also 
swollen, indurated, and often painful. Oil the eleventh or twelfth day the 
hyperamiia diminishes, the lymph becomes more opaque and begins to dry. Jly 
thejmd of thejjccoiul week the vesicle is converted into a brownish scab, which 
gradually becomes dry and hard, and in about a week (that is, about the 
twenty-first or twenty-fifth day from the vaccination) separates and leaves a 
circular pitted scar. 1 f the points of inoculation have been close together, the 
vesicles fuse and may form a large combined vesicle. .Constitutional symptoms 
of a more or less marked degree follow the vaccination. Usually on the third 
or fourth day the temperature rises, and may persist, increasing until the 
eighth or ninth day. There is a marked leucoeytosis. In children it is common 
to have with the fever restlessness, particularly at night, and irritability; but 
as a rule these symptoms are trivial. If the inoculation is made on the arm, 
the axilldify glands become large and sore; if on the leg, the inguinal glands. 
The duration of the immunity is extremely variable, differing in different indi¬ 
viduals. In some instances it is permanent, but a majority of»persons within 
Jen or twelve years again become susceptible. 

Revaceination should ho performed between the tenth anc\ fifteenth year, 
and whenever small-pox is epidemic. The susceptibility to revaceination is 
very general. In 1891-92 vaccination pustules developed in 88.7 per centwf 
the newly enrolled troops of the German army, most of whom had been vac¬ 
cinated twice *in their lives before. The vesicle in revaceination is usually 
smaller, has Jess induration and hyperamiia, and the resulting sear is less per¬ 
fect. Particular, care should he taken to watch the vesicle of revaceination, as 
it not infrequently happens that a spurious pock is formed, which reaches its 
height early and dries to a scab by the eighth or ninth day. 

Irregular Vaccination.— (a) Local Variations—W e occasionally meet 
with instances in which the vesicle develops rapidly with much itching, has 
not the characteristic flattened appearance, the lymph early becomes opaque, 
and the crust forms by the seventh, or eighth day. The evolution of the pocks 
may be abnormally slow. In such cases the operation should again be per¬ 
formed with fresh lymph. The contents of the vesicles may be watery and 
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bloody. In the involution the broking or irritation of the pocks may load to 
ulceration and inflammation. A very rare ejent is the recurrence of the podk 
in the same place. Sutton reports four such recurrences within six months. 

(6) Generalized Vaccinia. —It is not uncommon to see vesicles in the 
vicinity of the primary sore 1 . Ia'ss common is a true generalized pustular rash, 
developing ifl different parts $f the body, often beginning about the wrists and 
on the back. The secondary jioeks may continue to make their appearance for 
five or six weeks after vaccination. In children the disease^ may prove fatal. * 
They may be most abundant on the vaccinated limb, and occur usually about 
the eighth to the tenth day. 

(c) Complication's. —In unhealthy subjects, or as a result of uncleanli¬ 
ness, or sometimes injury, the vesicles inflame ami deep excavated ulcers result. 
-JsBoughing and deep cellulitis may follow. In debilitated children theta may 
be with this a purpuric rash. Acland thus arranges the dates at which the 
possible eruptions and complications may be looked for: 

1. liming.the.first.three days: Erythema; urticaria; vesicular and bullous 
eruptions; invaeeinated erysipelas. 

2. After the third day and until the pock reaches- maturity: Urticaria; 
lichen urticatus, erythema multiforme; accidental erysipelas. 

3. About the end of the first week: Generalized vaccinia; impetigo; vac¬ 
cinal ulceration; glandular abscess; septic infections; gangrene. 

4. After the involution of the pocks: Invaeeinated diseases—for example, 
syphilis. 

(d) Transmission of Disease by Vaccination.— Syphilis has undoubt¬ 
edly been transmitted by vaccination, but such instances arc very rare. A large 
number of the cases of alleged vaccino-syphilis must be thrown out. The ques¬ 
tion has now become really of minor importance sincp the wide-spread use'of 
animal lymph. Dr, Cory’s sad experiment may here be referred to. ' Ho vac¬ 
cinated himself four times from syphilitic children. The first vaccination 
followed, but no syphilis. Two other attempts (negative) were made. The 
fourth time ho was vaccinated from a child the subject of congenital syphilis. 
The lymph was taken from the child’s arm with care, avoiding any contamina¬ 
tion with blood. At two of the points of insertion red papules appeared on 
the twenty-first day. On the thirty-eighth day a little ulcer was found, which 
Mr. Hutchinson decided was syphilitic. The diseased parts were then removed. 
By the fiftieth day the constitutional symptoms were well marked. Among 
tlfe differences between vaccino-syphilis and vaccination ulcers the most im¬ 
portant is perhaps| that the chancre never appears before the .fifteenth day, 
usually not until from three to # five weeks, whereas the ulceration .of ordinary 
vaccination is present by the twelfth or fifteenth day., TMfe loss .of substance 
in the chancre is usually quite superficial and the> induration yery parchment- 
like and specific, with but a slight inflammatory areola. U The glandular swell¬ 
ing, too, is constant and indol e n t, whiles in the vaccination ulcer it.,is.often 

when present, chiefly inflammatory. 

Tuberculosis .—“ No undoubted case of invaeeinated tubercle was brought 
before the Royal Commission on Vaccination” (Acland). The risk of trans¬ 
mitting tuberculosis from the calf is so slight that it need not be considered." 
The transmission ofdeprosy by vaccination is doubtful. 

The observations on the presence of actinomyces in vaccine virus have been 
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confirmed by W. T. Howard, Jr., who foupd it 24 times in 95 cultures from 
tile virus of five producers in the United States. 

Tetanus .—McFarland has collected 95 cases, practically all American. 
Sixty-three occurred in 1901, a majority of which could be traced to one source 
of^supply, in which It. W. Wilson demonstrated tbp tetanus bacillus. Most of 
the cases occurred about Philadelphia. Since that date, McFarland tells me 
that very few cases have been reported. The occurrence of this terrible com¬ 
plication emphasizes the necessity of the most scrupulous care in the prepara¬ 
tion of the animaf virus, as the tetanus bacillus is almost constantly present in 
the intestines of cattle. 

(e) Influence of Vaccination upon otheb Diseases. —A quiescent 
malady may be lighted into activity by vaccination. This has happened with 
congenital syphilis, occasionally witlf tuberculosis. An old idea was prevalent 
that vaccination had 8 beneficial influence upon existing diseases. Thomas 
Archer, the first medical graduate in the United States, recommended it in 
whooping-cough, and said thtff it had Cured in his hands six or eight cases. At 
the height of the vaccination convulsions may occur and be followed by hemi¬ 
plegia. One such case I saw with Itorris J. Lewis. 

Choice of Lymph. —If bovine lymph is not available, humanized lymph 
should be taken on the eighth day, and only from perfectly formed, unbroken • 
vesicles, which have hul-a typical course. Pricking or scratching the surface, 
the greatest care being taken not to draw blood, allows the lymph to exude, and 
it may be collected on ivory points or in capillary tubes. The child from 
which the lymph, is taken should be healthy, strong, and known to be of good 
stock, free from tuberculous or syphilitic taint. Thu glycerinated calf lymph 
lias come into general use. The Local Government Board has recently issued 
a valuable report on the subject by Thorne and Copeman, giving full details 
as to the method of preparation. In it the statement is made that, whereas it 
was usual to make the lymph from on,c calf serve fo^ from 200 to 300 vaccina¬ 
tions, the glycerinated lymph will servo for from 4,000 to 5,000 vaccinations. 

Technique. —Far too little attention is paid in American schools to the 
instruction of students in the art of vaccination. That part of the arm about 
the insertion of the deltoid is usually selected for the operation^ Mothers “ in 
society ” prefer to have girl babies vaccinated on the leg. The .skin should be 
cle ansed and put upon the stretch. Then, with a lancet or the ivory point, 
cross-scratches should be made in one or more places. When the lymph has 
dried on the points it is best to moisten it in warm water. The clothing pf 
the child should not bo adjusted until the spot has dried, and it should be 
protected-for U day or two with lint or a soft handkerchief. If erysipelas is 
prevalent, or if thqre are cases of suppuration in the same house, it is well to 
apply a pad* of antiseptic cotton. Vaccination is usually performed at the 
second or third*month. If unsuccessful, it should be repeated from time to 
time. A person exposed to the contagion of small-pox should always be revae- 
cinated. This, if successful, will usually protect; but not always. The cases 
in which small-pox is taken within a few years after vaccination are probably 
instanfies of spurious vaccination. 

, The Value of Vaccination. —Sanitation can not account for the diminution 
in small-pox and for the low rate of mortality, Isolation { of course, is a use¬ 
ful auxiliary, but it is no substitute. Vaccination is not claimed to be an 
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invariable and permanent preventive of small-pox, but in an immense majority 
of cases successful inoculation renders the person for many years insusceptible. 
Communities in which vaccination and revadcination are thoroughly and sys¬ 
tematically carried out are those in which small-pox has the fewest victims. 
The German army since 1£74, the date of the stringent laws, has enjoyed 
practical immunity—not a single death from small-pox (to the date of the 
last report, 1902),* except ad isolated ease under peculiar circumstances in 
1884-’85. On the other hand, communities in which vaccination and revac- t 
cination are persistently neglected are those in which epidemics are most preva¬ 
lent. Owing to a wide-spread prejudice against vaccination in Montreal, there 
grew up, between the years 1876 and 1884, a considerable unprotected popu¬ 
lation, and the materials were ripe for an extensive epidoftiic. The soil had 
been prepared with the greatest care, ami it pnly needed the introduction of 
the seed, which in due time came with the Fullman-ear conductor from Chi¬ 
cago, on the 28th of February, 1885 (see page 113). Within the next ten 
months thousands of persons were stricken with* the disease, and 3,164 died. 

Although the effects of a single vaccination may wear out, as we say, and 
the individual again become susceptible to small-pox, yet the mortality in 
such cases is very much lower than in persons who have never been vaccinated. 

* The mortality in persons who have been vaccinated is fr*n 6 to 8 per cent, 
whereas in the unvaccinated it is at least 35 per cent. There is evidence that 
the greater the number of marks, the greater the protection in relation to 
small-pox; thus the English Vaccination Report, states that, out of 4,754 cases 
the death-rate with one mark was 7.6 per cent; with two marks, 7 per cent; 
■with three marks, 4.2 per cent; with four marks, 2.4 per cent. W. M. Welch’s 
statistics of 5,000 cases on this point give with good cicatrices 8 per cent; 
with fair cicatrices, 14 per cent; with poor cicatrices, 27 per cent; post-vac¬ 
cinal cases. 16 per cent; unvaccinatcd cases, 58 per cent. 


VI. VABICELLA (Chicken-pox). 

Definition.— An acute contagious disease of children, characterized by an 
eruption of vesicles on the skin. 

Etiology. —The disease occurs in epidemics, but sporadic cases are also 
met with. It may prevail at the same time as small-pox or may follow or 
pijpcede epidemics of this disease. An attack of chicken-pox is no protection 
against small-pox. It is a disease of childhood; a majority of the cases occur 
between the second and sixth years. Adults who have not had 'the disease in 
childhood are very liable to be’attacked. The specific gerip has not yet been 
discovered. * 

There can be no question that varicella is an affection quite distinct from 
variola and without at present any relation whatever to it. An attack of the 
one does not confer immunity from an attack of the other. A boy, aged five, 
was admitted to St. Thomas’ Hospital with a vesicular eruption, and was iso¬ 
lated in a ward on the same floor as the Rmall-pox ward. The disease was 
pronounced chicken-pox, however, by Risdon Bennett and Bristowe. The. 
patient was then removed and vaccinated, with a result of four vesicles which 
ran a pretty normal ‘course. On the eighth day from the vaccination the child 
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became feverish. On the following day the, papules appeared and the child 
had a well-developed attack of small-pox with secondary fever (Sharkey). 

Symptoms. —After! a period of Incubation of ten or fifteen days the child 
1 incomes •* feverish and in some instances has a slight chill. There may be 
vaaytjug, anct pains..in the back %nd legs. ■' Convulsions are rare. The erup¬ 
tion usually occurs within twenty-four hours. It is first seen*upon the 
trunk, either on the back or on the chest. It may begin on the forehead and 
face. At first in the form of raised red papules, these are in a few hours 
transformed into hemispherical vesicles containing a clear or turbid fluid. As 
a rule "there is 410 umbilication, but in rare instances the pocks are flattened, 
and a few may even be umbilicated. They are often ovoid in shape and look 
more superficial than the variplous vesicles. The skin in the neighborhood 
is not often infiltrated or hypersemic. ’At the end of thirty-six or forty-eight 
.hours the contents of the vesicles are purulent. They begin to shrivel, and 
during the third and fourth days arc converted into dark brownish crusts, 
which fall off and as a rule leaves no scar 1 . Fresh crops appear during the first 
two or three days of the illness, so that on the fourth day one can usually see 
pocks in all stages of-tlevelopment anil decay. They are always discrete, and 
the number may vary from eight or ten to several hundreds. As in variola, 
a scarlatinal rash oecftidnally precedes the development of the eruption. The 
eruption may occur on the mucous membrane of the mouth, and occasionally 
in the larynx. In adults the disease may be much more severe, the initial 
fever high, the rash very wide-spread, and the constitutional symptoms com¬ 
paratively severe, so that the diagnosis of variola may be made—the so-called 
varicella) variolaformes. 

There are one or j;wo modifications of the rash which are interesting. The 
vesicles may become very large and develop into regular bullae, looking not 
unlike ecthyma or pemphigus (varicella bullosa). The irritation of the rash 
may be excessive, and if the child scratches the pocl^s ulcerating sores may 
form, which on healing leave ugly scars. Indeed, cicatrices after chicken-pox 
are more common than after varioloid. The fever in varicella is slight, but 
it does not as a rule disappear with the appearance of the rash. The course 
of the disease is in a large majority of the eases favorable and po ill effects 
follow. The disease may recur in the same individual. There are instances 
in which a person has had three attacks. t 

In delicate children, particularly the tuberculous, gangrene (varicella 
escharotica) may occur about the vesicles, or in other parts, as the scrotum. 

Cases have been described of luemorrhagic varicella with cutaneous ecchy- 
moses and bleeding from the mucous membranes. 

Nephritis may oejur. Infantile hemiplegia hfts occurred during an attack 
of the disease. * Death has followed in an uncomplicated case from extensive 
involvement of thd skin. 

The diagnosis is as a rule easy, particularly if the patient has been seen 
from the outset. When a case comes under observation for the first time with 
the rash well out, there may be considerable difficulty. The abundance of the 
rash on the trunk in varicella is most important. The pocks in varicella are 
moye superficial, more bleb-like, have not so deeply an infiltrated areola about 
them, and may usually be seen in all stages of development. They rarely at 
the outset have the hard, sliotty feeling of those of small-pox. The general 
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symptoms, the greater intensity qf the onset, the prolonged period of invasion, 
and the more frequent occurrence of prodromal rashes in small-pox are im¬ 
portant points in the diagnosis. ' 

Death is very rare, and, unless from the complications, raises a suspicion 
of the correctness of the diagnosis. Thus of the 116 deaths in England and 
Wales in 1903 ascribed to chicken-pox, it is probable, as Tatham suggests, 
that many of these were frhm unrecognized small-pox. 

No special treatment is required. If the rash is abundant on the face, 
great care should be taken to prevent the child from scratching the pustules? 
A soothing lotion should be applied on lint. 

VH. SCABI+ET EEVER. 

Definition. —An infectious disease characterized by a diffuse exanthem and 
an angina of variable intensity. 

History. —In the sixteenth century IngraSseas of Naples and Coyttar of 
Poitiers recognized the disease; but Sydenham in 1675 gave a full account of 
it under the name febris scarlatina. 

Etiology. —No one of the acute infections varies so greatly in the intensity 
of the outbreaks, a point to which both Sydenham, and Bretonneau called 
attention. la-some years it is mild; in others, with equally wide-spread epi¬ 
demics, it is fearfully malignant. It is a wide-spread affection, occurring in 
nearly all parts of the globe and attacking all races. 

Sporadic cases occur from time to time. The epijjgmics are most intent 
in the autumn and winter. There is an extraordinary variability in the 
severity of the outbreaks, which on the whole appear to be lessening in sever¬ 
ity; thus in Boston from 1891 to 1903 the ratio of cases per ten thousand has 
ranged from 45.80 to 16.18^ and the mortality from 3.94 to .60. In England 
and Wales in 1903 the/e were 4,158 deaths. Only in 1898, 1899, and 1900 
did the deaths fall below 4,000. In 1883 they were between 12,000 and 13,000. 

Seibert’s studies in New York’ show that the disease increases steadily 
from week to week until the middle of May; the frequency diminishes gradu¬ 
ally until ttjc end of dune, and gradually increases through October, Novem¬ 
ber, and December. He associates the remarkable drop in July, August, and 
September with the closure of the schools and the cessation of the daily con¬ 
gregation of infectious material in small areas—school-houses and play¬ 
grounds—for so many hours each day. 

Age is the most important predisposing factor. Ninety per cent of the 
fatal eases are under the tenth year. Sucklings are rarely attacked. The 
general liability to the disease in childhood is less wide-spread than in measles 
Many escape altogether; others escape until adult life; some rtever take it. 

Family susceptibility is not infrequently illustrated by the killing in raph 
succession of four*or five members. On the other hand, individual resistnno* 
is common, and many physicians constantly exposed escape. An attack as f 
rule confers subsequent immunity. In rare instances there have been one oi 
even two recurrences. 

The natives of India are said to enjoy comparative immunity. 

Infectivity. —It is not yet accurately known where in the body the poisoi 
is formed, how it is given off, or in what form it is taken by another person 
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It if probably given off with the secretions off the nose, throat, and respiratory 
tract. The mild angina of the ambulatory cases may convey the disease, and 
in this way it is spread in schools, and the “ return cases,” to be referred to 
later, may find in this way their explanation. Much more attention has been 
paid of late to this aspect of the scarlatinal infection, and it has even been 
suggested that the skin is only infective by contamination, with 'the secre¬ 
tions. The general opinion, however, is that the poison i3 given off chiefly 
from the skin, particularly when desquamating. Unlike measles, the germ 
is very resistant and clings tenaciously to clothing, to bedding, the furni¬ 
ture of the room, etc. Even after the most complete disinfection possible, 
children who have been removed from an infected house may catch the 
disease on their return. Tlfte possibility here of throat infection must 
bo considered. A third person may convey the disease, but undoubted 
’instances are rare. I recall one instance in which I could have been the only 
possible medium. In a collective investigation on this point among physi¬ 
cians in the State of Connecticut, Loveland had 100 negative and 10 positive 
replies. • 

The disease is stated to have been conveyed by milk. Of 90 epidemics 
studied by Kober the disease prevailed in 08 cither at the dairy or the milk 
farm. There appear to be two groups of eases: first, genuine scarlet fever, 
in which the infection" conveyed through the milk having come in contact 
with infected persons; and secondly outbreaks of an infection resembling 
scarlet fever, due to disease of the udder of the cows. 

By surgical scarlatina, first brought to the attention of the profession by 
Sir James Paget in 1804, is understood an erythematous eruption following 
an operation or occurring during septic infection. It differs from mn di c al 
s narl at. iqp in the /large number of adults attacked, theuhorter incubation, 
the-,mildness of the throat symptoms, thefi starting of the eruption at* the 
wound, and the precocious desquamation. Alice llalnilton, after analyzing 
174 cases reported in the literature, concludes that the eruption is most fre¬ 
quently due to septic infection and is not truly scarlatinal, and that in those 
cases in which the disease was undoubtedly scarlatina there is no convincing 
evidence that the relation between the wound and the scarlet fefer was any¬ 
thing more than one of coincidence. 

The specific germ is not known. It is claimed to be only a modified 
streptococcus infection. The streptococcus pyogenes has often been found ( 
in the blood during life and after death, and it is constantly present in the 
throat in severe*cases; but there is no agreement on the subject among the 
best workers. Mallory’s researches may point to a solution of the problem. 
In four cases he found between the epithelial cells of the epidermis a proto- 
zoon which formed definite rosettes like the malarial parasite. Duval, con¬ 
tinuing these observations, has found this organism in the serum of blisters 
°n the skin of scarlet fever patients, and has traced it through a cycle of 
changes which show at any rate that it is a definite parasite. Controls were 
negative in other diseases. Whatever the germ may be, there is no question 
that in severe cases the streptococcus infection plays an important role in 
causing the septic symptoms of the disease. , 

Morbid Anatomy. —Except in the haemorrhagic form, the skin after death 
chows no traces of the rash. There are no specific lesions. Those which 
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occur in the internal organs arc'due partly to the fever and partly lo infec¬ 
tion with pus-organisms. « 

The anatomical changes in the throat arc those of .simple inflammation, 
follicular tonsillitis, and, in extreme graces, of diphtheroid anginar. In 
severe cases there is intense lymphadenitis and much inflammatory cedenm 
of the tissues of.thc neck, 'which may go on to suppuration, or even to gan¬ 
grene. Streptococci are found abundantly in the glands and in the foci of 
suppuration. The lymph glands and the lymphoid tissue may show hyper-" 
plasia, and the spleen, liver, and other organs may he the seat of wide-spread 
focal necroses. 

Endocarditis and pericarditis are not infrequent. Myocardial changes 
are less common. The renal changes are the fnost Important, and have been 
thoroughly studied by Coats, Klebs, Wagner, and others. The special neplui- 
tis of scarlet fever will be considered with the diseases of the kidney. 

Affections of the respiratory organs are nofe frequent. When death results 
from the pseudo-membranous angina, broncho-pneunjiolna is not uncommon. 
Cerebro-spinal changes are rare. ' * -gf* 

Symptoms. — Incubation. —“ From one to seV^R- days, oftencst two to 
four.” 

Invasion. —The onset is as a rule sudden. It may be preceded by a 
slight, scarcely noticeable, ind&position. An actual chill is rare. Vomit¬ 
ing is one of the most constant initial symptoms; convulsions are common. 
The fever is intense; rising rapidly, it may on the first day reach 104° or even 
105°. The skin is unusually dry and to the touch gives a sensation of very 
pungent heat. The tongue is furred, and as early as the first day thdSk may 
be complaint of dryness of the throat. Cough and catarrhal symptoms arc 
uncommon. The face is often flushed and the patient has all the objective 
features of an acute fever. 

Ebuption. —Usually on the second day, in some instances witMn the 
first twenty-four hours, the rash appears in the form of scattered red'^oints 
on a deep subcuticular flush; at first on the neck and chest, and spreading 
so' rapidly that by the evening of the second day it may have invaded the 
entire skin.' After persisting for two or three days it gradually fades. At 
its height the rash has a vivid scarlet hue, quite distinctive anil unlike that 
seen in any dther eruptive disease. It is an intense hypersemia, and the ame- 
mia produced by pressure instantly disappears. There may be fine puneti- 
form haemorrhages, which do not disappear on pressure. In some cases the 
rash does not become uniform but remains patchy, and intsrvals of normal 
skin separate large hyperaeraic areas. Tiny papular elevations may some¬ 
times be seen, but they are not so common as in measles. With each day 
the rash becomes of a darker color, and there may be in parts even a bluish- 
red shade. Smooth at the beginning, the skin gradually becomes rougher 
and to the touch feels like “goose skin.” At the height of the erupimr 
sudaminal vesicles may develop, the fluid of which may become turbid. Tin 
entire skin may at the same time be covered with small yellow vesicles on '• 
deep red background —scarlatina miliaris. McCollom lays stress upon lh< 
appearance of a punctate eruption in the arm-pits, groins, and on the roof'o 
the mouth as positive proof of scarlet fever. 

Occasionally there are petechias, which in the malignant type of the dis 
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case become wide-spread and large. The eruption does not always appear upon 
the^face! There may be a good deal of swelling of the skin, which feels uncom¬ 
fortable and tense. The itching is variable; not as a rule intense at the height 
of the eruption. By the seventh or eighth day the rash has disappeared. 
The mucous membrane of the dil¬ 
ate, the cheeks, and the tonsils pre¬ 
sent a vivid red, punctiform ap¬ 
pearance. The tongue at first is red 
%t the tip and edge's, furred in the 
centre; and through the white fur 
are often seen the swollen red papil¬ 
la 1 , which give the so-called “ straw¬ 
berry” appearanceto J#e tohgue, 
particularly if the ojbilil puts out 
‘the tip of tho tonguifebetween the 
lips. In a few day si the “ fur ” 
desquamates and IcaMggfhc surface • 
red and rough, and it owns condi- 1 
tion which some write*#-, call .the 
“ strawberry,” or, better, the “ rasp¬ 
berry” tongue. Enlargement of the papillaj was the only constant sign in 
1,000 eases (McCollom). Tha-bruath often a very heavy, sweet odor. 

The phar/igcal symptoms are— 

1. Slight redness,- with swelling of tho pillars of the fauces and of the 
tonsils. 2. A more intense grade of swelling and infiltration of these parts 
with ^ foTlicular tonsillitis. 3. Diphtheroid angina with intense inflamma¬ 
tion. ejL all the phafyngeal structures and swelling of the glands below the 
jaw, and in very severe cases a thick brawny induration of all the tissues of 
the neck. ’ 

'jdie fever, which sets in with such suddenness aftd intensity, may reach 
,105'mr even 106°. It persists with slight morning remissions, gradually 
ilw-lBng with the disappearance of the rash. In mild cases the tempera¬ 
ture tony not reach 103°; on the other hand, in very severe cases there 
tmiyjbe hyperpyrexia, the thermometer registering 108° or before death 
evenJD9°. 

The.,pulse ranges from 120 to 150; in severe cases with vefy high fever 
fipm 199-te-200. rjfho respirations show an increase proportionate to the 
intensity,of. thpiever.l; A-leucocytosis is usually present, which may be high 
(oOjQOjQ to 50,000 per c.cm.) in the severe casesJ-) The gastrointestinal syrnp- 
toms.are.iiot marked after the initial-vomiting, and food is usually well taken. 
In some instances tflerc are abdominal pains, i sThe edge of the spleen may 
bo palpable.fi Thfc-liver is not often enlarged.' With the initial fever nervous 
symptoms are present in a majority of the cases; but as the rash comes out 
tiic headjighc and, the slight nocturnal wandering disappears. Tho urine has 
the ordinary febrile characters, being scant y and high colored. Slight albu¬ 
minuria as by no means infrequent during the stage of eruption. Careful 
examination of the urine should he made every day. There is no cause for 
alilrm in the trace of albumin which is so often present, not even if it is asso¬ 
ciated with a fevTtube-casts. 
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Desquam ation.—W ith the disappearance of the rash and the fever the 
skin looks somewhat stained, is dry, a little rough, and gradually the upper 
layer of the cuticlo begins to separate. Tke process usually begins about the 
neck and chest, and flakes aro gradually detached. The degree and character 
of the desquamation boar some relation to thQ intensity of the eruption. When 
the latter l\as been very vfvid and of long standing, large flakes may be thrown 
oS. In rare instances the *hair and even the nails have been shed. It must 
not be forgotten that there arc eases in which the desquamation has been 
prolonged, according to Trousseau, even to the seventh or, eighth week. Tint' 
entire process lasts from ten to fifteen or even twenty days. 

Atypical Scarlet Fever.— ^Mild and Aboktiye Fobms.—I n cases of excep¬ 
tional mildness the rash may be scarcely perceptible. During epidemics, when 
several children of a household are affected, one child sickens as if with scar¬ 
let fever, and has a sore throat and the “ strawberry tongue," but the rash 
does not appear— scarlatina sine eruplione. In school epidemics a third or 
more of the cases may be without {he.rash.** Dcsquqmation, however, may 
follow, and in these very mild forms nephritis may occur. 
i Malignant Scarlet Feveb .—giilih inant Toxic Variety. —With all the 
characteristics of an acute intoxication, the patient is overwhelmed by the 
intensity of the poison and may die within twenty-four or thirty-six hours. 
The disease sets in with great severity—high JEpver, extreme restlessness, 
headache, and delirium. The temperature may rise to 107° or even 108°, in 
rare cases even higher. Convulsions may occur and the initial delirium ra|>- 
idly gives place to coma. The jlyspncea may be urgent; the pulse is very 
rapid and feeble. 

1 H/EM oruii agio Form.— Hspmorrhnges occur into the skin, and there are 
hsematuria and cpistaxis. In the erythematous rash scattered jreteehiae appear, 
which gradually become more extensive, and ultimately the skin may be um- 
ver&lly involved. Death may take place on the second or on the third day. 
While this form is perhaps more common in enfeebled children, I have twice 
known it to attack adults apparently in full health. 
xi Anginoke Form. —The throat symptoms appear early and progress rap¬ 
idly ;the fauces and tonsils swell and are covered with a thick membranous 
exudate, which may extend to the posterior wall of the pharynx, forward into 
the njQuth, and upward into the nostrils. The glands of the neck rapidly 
enlarge. Nderoais-oeeurs in the tissues of the throat, the foetor is extreme, 
.the constitutional disturbance profound, and the child dies with the clin¬ 
ical picture of a malignant diphtheria. Occasionally the membrane extends 
into the trachea and the bronchi. The Eustachian tubes «and the middle 
car are usually involved. When death docs not take place rapidly from h>\- 
asmia there may be extensive abscess formation in the tissues of the neck and 
sloughing. In the separation of deep sloughs about the tonsils the carotid 
artery may be opened, causing fatal luemorrhage. 

Complication* and Sequela.— (a) N biuww ih.—A t the height of the fe\ei 
there is often a slight trace of albumin in the urine, which is not of special 
significance. In a majority of cases the kidneys escape without greater dam 
age than occurs in other acute febrile affections. 

Nephritis is most common in the second or third week and may folfov 
a very mild attack. It may be delayed until the third or fourth week. A* 
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a rule, the earlier it occurs the more severq the attack. It occurs in from 
10 i> 20 per cent of the eases. Three grades of cases may be recognized: 

17 Acute‘haunorrhagie nephritis. There may bo suppression of urine or 
only a small quantity of bloody fluid laden with albumin and tube-easts. 
Vomiting is constant, there are convulsions, and the^liild dies with the symp- 
tdinifof acute uraemia. In severe epidemics there may be many cases of this 
sort, and an acute, rapidly fatal, nephritis due to tfie scarlet fever poison may 
occur without an exunthem, 

2. Less severe oases without serious- acute symptoms. There is a pulfy 
appearance of the eyelids, with slight oedema of the feet; the urine is dimin¬ 
ished in quantity, smoky, and contains albumin and tube-casts. The kidney 
symptoms then dominate the entire case, the dropsy persists, and there may 
be effusipn into the serous sacs. The condition may drag on and become 
/•luonic, or the patient may succumb to unemic accidents. Fortunately, in 
a majority of the cases recovery takes place. 

3. Cases so mild that they'can scarcely be termed nephritis. The urine 
contains albumin and a few tube-casts, but rarely blood. The oedema is ex- 
tremcly—sUght or transient, and the convalescence is scarcely interrupted. 
Occasionally, however, serious symptoms may supervene. (Edema of the glot¬ 
tis may prove rapidly fatal, and in one case of the kind a child under my care 
died of acute effusion into the pleural sacs. 

In other cases the oedema disappears and the child improves, though he 
remains pale, and a slight amount of albumin persists in the urine for months 
or even for years. Itecovery may ultimately take place or a chronic inter¬ 
stitial nephritis may follow. 

Occasionally oed(jna occurs without albuminuria or signs of nephritis. 
Possibly it may be due to the anaemia; but there are instances in which 
marked changes have been found in the kidney after death, even when the 
i urine did not show the features characteristic of nephritis. 

(6) Arthritis. —There are two forms: first, the severe scarlatinal 
pyirmia, with suppuration of one or more joints—part of a wide-spread strep¬ 
tococcus infection. This is an extremely serious and fatal form. Secondly, 
the true scarlatinal rheumatism, so-called, an arthritis analogpus to that 
occurring in gonorrhoea and other infections. It occurs in the second or third 
week; many joints arc attacked, particularly the small joints of the hands. 
The heart may be involved. Chorea, subcutaneous fibroid nodules, purpura, 
and pleurisy may be complications. The outlook is usually good. 

(c) Cardiac Complications. —In the severe septic cases a malignant 
endocarditis, sontetimes with purulent pericarditis, closes the scene. Simple 
endocarditis is not uncommon. It may not be easy to say whether the apex 
systolic murmur, so often heard, signifies a valvular lesion. The persistence 
after convalescence, with signs of slight enlargement of the heart, may alone 
decide that the murmur indicated an organic change. As is the rule, such 
cases give no symptoms. And, lastly, there may be a Revere toxic myo¬ 
carditis, sometimes leading to acute dilatation and sudden death. It is 
to be borhe in mind that the cardiac complications of the disease are often 

latent. 

(d) Acute Bronchitis and Broncho-pneumonia are not common. 
Empyema is an insidious and serious complication. 
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(e) Ear Complications. —Common and serious, due to extension of the 
inflammation from the throat through the Eustachian tubes, they rank anymg 
the most frequent causes of deafness in children. The severe forms of mem¬ 
branous angina are almost always associated with otitis, which goes on to 
suppuration and to perforation of the drum. The process may extend to the 
labyrinth and rapidly produce deafness, in other instances there is suppura¬ 
tion in the mastoid cells. * In the necrosis which follows the middle-oar dis¬ 
ease, the facial nerve may be involved and paralysis follow. Later, still mon> 
serious complications may follow, such as thrombosis qf the lateral sinnf,' 
meningitis, or abscess of the brain. 

(/) Adenitis. —In comparatively mild cases of scarlet fever the sub¬ 
maxillary lymph-glands may be swollen. In severer cases the swelling of the 
neck becomes extreme and extends beyond the limits of the glands. Acute 
phlegmonous inflammations may occur, leading to wide-spread destruction of 
tissue, in which vessels may be eroded and "fatal hicmorrhage ensue. The sup¬ 
purative processes may also involve the retropharyngeal tissues. 

The swelling of the lymph-glands usually subsides, and within a few weeks 
even the most extensive enlargement gradually disappears. There are rare 
instances, however, in which the lymphadenitis becomes chronic, and 11 k 
neck remains with a glandular collar whiefi almost obliterates its outline 
This may prove intractable to all ordinary measures of treatment. A cast 
came under my observation in which, two years after scarlet fever, the nod 
was enormously enlarged and surrounded by a mass of firm brawny glands. 

(g) Nervous Complications. —Chorea occasionally complicates tin 
arthritis and endocarditis. Sudden convulsions followed by hemiplegia mu; 
occur. In seven of my series of 120 cases of infantile hemiplegia the troulili 
came on during scarlet fever. Progressive paralysis of tfie limbs with wastinj 
may present the features of a subacute, ascending spinal paralysis. Tlivoni 
bosis of the cerebral veins may occur. Mental symptoms, mania and^iuelan 
cholia, have been described. 

( h ) Other rare complications and sequehu are oedema of the eyelids, with 
out nephritis (S. Phillips), symmetrical gangrene, enteritis, noma, and pci 
foration of,the soft palate (Goodall). Pearson and Id (tie worn! have reporlc 
a case of dry gangrene after scarlet fever in a boy of four, which occurre 
on the ninth day of the disease, and involved both legs, necessitating ampul: 
tion at the'upper third of the thighs. The child recovered. 

(») The fever may persist for several weeks after the disappearance f 
the rash, and the child may remain in a septic or typhoid state. This so-callr 
scarlatinal typhoid is usually the result of some chronic suppurative proee 
about the throat or the nose, occasionally the result of a chronic adenitis, an 
in a few dases nothing whatever can be found to accouAt for the fever. 

Relapse is rare. It was noted in 7 per cent of 12,000 (Caiger), ami > 

1 per cent of 1,520 cases (Newshohne). 

Diagnosis.—The diagnosis of scarlet fever is not difficult, but there a 
cases in which the true nature of the disease is for a time doubtful. The f< 
lowing are the most common conditions with which it may be confounded: 

1. Acute Exfoliating Dermatitis. —This pseudo-exanthem simuhit 
scarlet fever very closely. It has a sudden onset, with fever. The erupt! 
spreads rapidly, is uniform, and after persisting for five or six days begi 
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to fade.* Even before it has entirely gone, desquamation usually begins. 
Sonfe of these cases can not be distinguished from scarlet fever in the stage 
of eruption. The throat symptoms, however, are usually absent, and tire 
tongue rarely shows the changes which are so marked in scarlet fever. In the 
desquamation of this affection thd hair and nails art) commonly affected. It 
is, too, a disease liable to recur. Some of the instances of second and third 
attacks of scarlet fever have been cases of this form of dermatitis. 
w 2. Measles, which is distinguished by the longer period of invasion, the 
characteristic nature of the prodromes, and the later appearance of the rash. 
The greater intensity of the measly rash upon the face, the more papular 
character and the irregular crescentic distribution are distinguishing features 
in a majority of the cases. Other points are the absence in measles of the 
sore throat, the peculiar character of the desquamation, the absence of leuco- 
cytosis, and the presence of Koplik’s sign. 

3. Rotiieln. —The rash of rubella is sometimes strikingly like that of 
1 sgarlet fever, but in the great ifiajority of eases the mistake could not arise, 
tin cases of doubt the general symptoq^g are our best guide. 

4. Septicemia. —As already mentioned, the so-called puerperal or sur¬ 
gical scarlatina shows an eruption which-may be identical in appearance with 
that of true scarlet fever. 

5. Dipiithebia.— The practitioner may be in doubt whether he is deal¬ 
ing with ft case of scarlet fever with intense membranous angina, a true diph¬ 
theria with an erythematous rash, or coexisting scarlet fever and diphtheria. 
In the angina occurring early in, and during the course of scarlet fever, 
though the clinical features may be those of true diphtheria. Tjoelller’s bacilli 
are rarely found. Ob the other hand, in the membranous angina occurring 
during convalescence, the bacilli arc usually present. The rash in diphtheria 
is, after all, not so common, is limited usually to the; trunk, is not so persist¬ 
ent, and' is generally darker than the scarlatinal rash. . 

Scarlatina and diphtheria may coexist, but in a case presenting wide-spread 
erythema and extensive membranous angina with Loclller’s bacilli, it would) 
puzzle Hippocrates to say whether the two diseases coexisted, or whether it) 
was only an intense scarlatinal rash in diphtheria. Desqtnrmirtioa occurs in' 
eithcr-uase. The streptococcus angina is not so apt to extend to the larynx,' 
nor are recurrences so common; but it is well to bear in mind that general 
infection may occur, that the membrane may spread downward with great 
rapidity, and, lastly, that all the nervous sequel® of the Klcbs-Locffler diph¬ 
theria may follow the streptococcus form. 

6. Dana RabiIes. —These are partial, and seldom more than a transient 
;hypcraemia of the skin.. Occasionally they are diffuse and intense, and in such 
leases very deceptive. They are not associated, however, with the characteristic 
! s yiiiptoms of invasion. There is no-fever, and with care the distinction can 
usually be made. They are mostapt.to follow the use of belladonna, quinine, 
and iodida-of potassi um The antitoxin erythema is a frequent cause of 
doubt, particularly in hospitals for infectious diseases. 

Coexistence of other Diseases .—Of 48.3(1(5 cases of scarlet fever in the 
Metropolitan Asylum Board Hospitals which were complicated bv some other 
disease, in 1,094 cases the secondary infection was-diphtheria, in 899 cases 
^keazjtftx, in 703 mgaslgs,. in 404 whooping-cough, in 55 erysipelas, in 11 
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enteri c fever, and in 1 tophus fpver (F. F. Caiger). Jhinnirier (I!)W|) ,.,,,,0 
collect only 39 undoubted eases of the coexistence of typhoid and scarlet H. Vl , r 
How Long is a Child Infective?— l/sually alior desquamation is con.,, 1 ^' 
in four or five weeks the danger is thought to he out, but the occurrence 
so-called “return cases v " shows that patents remain infective even a! tj,j s 
stage. In 1894, with 2.J93 patients from the (llasgow fever hospital- 
to their homestonvalescent, fresh cases ajipeared in id ol the houses (C|ia|. 
mers). With 15,000 eases submitted to an average period of isolation ,,r 
forty-nine days or under, the percentage of return cases was l.Sti; wuh alJ 
average period of fifty to tlt’ty—ix days, the percentage was 1.12; when the* 
isolation extended to between lit tv-seven and sixtv-live day-, the perieni,^r U 
of return cases was 1 ( Seech). 'Phis author,suggests eight weeks as a mini¬ 
mum and thirteen week- a< a maximum. Special care should hit taken „( 
eases with rliinorrluva and otorrhea and throat trouble, as the secret ion- ly,,^ 
these parts are probably of greater importance than the'skin in the eonvevanec 
of the disease. * 

Prognosis.—The death-rate ha- lieen falling of late years. Fpidcinus 
differ remarkably in seventy and the mortality i- extremely variable. \ne.ng 
the better class.- the death-rate is minli lower than in hospital practice. Them 
are physicians who have treated c.m-ecutivclv u humlred or more ease- vvnh- 
out a death. On the other hand, in hospital' and among the poorer r|,i~n, 
the death-rate is considerable, ranging from 5 or 10 per cent in mdd epuleinii- 
to 20 or 30 per cent in the very severe. In l.ooti eases reported fi..m dir 
Boston City Hospital by MeCollotu. the death-rate wa- !».S per cent Then’ 
is a curious variability in the loe.il mortality from thi- di-ease. In Iliml.m.l. 


for example, in some year.', certain counties enjoy almost intimmtU inmi 
fatal scarlet fever. The younger the child the greater the danger. In infants 
under one year the death-rate i.s very high. The great proportion of fatal 
cases occurs in children under si\ year- of age. The unfavorable svmpiuiin 

are very high fever.-early mental disturbance with great jactitation, tl... 

rence of lnemorrhagos (cutaneous or vi-rciul), inlen-e diphtheroid murina 
with cervical bubo, and sign- o| larvngeal obstruction. \cplirit t- i- alw.e.-it 
serious complication, and when -citing in with suppression of the untie may 
quickly prove fatal: a large ma|ont\ of ..ns recover. 


Prophylaxis. .Much may he done in poo.an the spread of the <li'* , :i~e if 

the physician exercises scrupulous ,.,ro in on. h .., e. Much i- to I.... 

from a rigid system of school in-pe lion. and fi nn the more genor.il iviogni' 
tion of the importance of the latent ea-e. and the persistence of the inJeitinii 
in the secretions of the no.-c and ti.ro.it. The attendant ifl a ea-e ol -.arid 
fever should take the mosf careful precautions again-l the eonvevaine "I tin 1 
disease, wearing a gown in the room and thoroughlv washing the hand- aid 

face after leaving the room. To the veiv l.u-v "practitioner the mi.a- <*f 

proper disinfection are very irksome, hut it is his dutv to carry out the nm-t 
ngfd disinfection possible, and intelligent people „ovv exjieet it. 

reatment q’lie ea-e may he trenied at home or sent to an isolation ll "' 
P 1 at. J lie ddheulty in lwm« Irmlwml is in securing complete isol.it mn 'I' 1 " 

Znl“f r K r '! 1,lstni,wi h . v 'areful studies of Chapin, of Provide.. »h 

found that diir.pg eiglit years 2d. I percent of the I 112 persons under i -v.nt' 
one years of age in infected families took the disease. When praei-* 
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, hctlerto send the oilier children out of the* house. Chapin's experience on 
his point is most interesting. In seventeen years, from C52 families infected 
,vilh scarlet fevei, l,0«il <*hildren, none of whom had had the disease, were 
removed. Only 5 per cent were attacked while away from home. Nineteen 
a ho had been sent away from the infected houses/were attacked on their 
return. 

Hospital treatment is not carried out to any great extent in the United 
states. In Oreat Britain a very considerable proportion of all patients are 
Penaned from their homes. In the segregation hospital groups of patients, 
from ten to twenty, are treated in separate wards. In the true isolation hos¬ 
pital each patient is in a separate room, and patients with different infectious 
liscases may be in adjacent room-. 

'1 he disease can not be cut short,. In the presence of the severer forms we 
ire still too often helpless. There i- no di-ease, however, in which tin* suc¬ 
cessful issue and the avoidance of,complications depend more upon the skilled 
judgment of the physician and the care with which his instructions are car¬ 
ried out. 


The child, should be isolated and placed in charge of a competent nurse. 
The temperature of tin 1 room should he constant and the ventilation thorough. 
The child should wear a light flannel night-gown, and the bedclothing should 
not be too heavy. The diet should con-i-t of milk, broths, and fresh fruits; 
water should be freely given. With the fall of the temperature, the diet may 
lie increased and the child may gradually return to ordinary fare. When 
ile-(|uamation begins the child should be thoroughly rubbed every dav. or 
•aery second day, with sweet oil. or larbolated va-eline. or a e-per-cent hydro- 
naplilhol soap, whirl/ prevents the drying and the diffusion of the scales. 
A a- or 10-per-eent solution of ielithvol in lanolin may he used. An occasional 
"iinn hath may then lie given. At any time during the attack the skin may 
lie sponged with warm water. Tile patient may he allovvVd to got up after the 
temperature has been normal tor ten davs. hut for at least three weeks from 


Ibis time great care should be everci-ed to prevent exposure to cold. It must 
not be forgotten, also, that the renal complications are very apt to occur dur¬ 
ing the convalescence, and after all danger is apparently past. Ordinary cases 
lo not, mpiire any medicine, or at the most a simple fever mixture, and dur¬ 
ing convalescence a hitler tonic. The bowels should he carefully icgulated. 
Special symptoms in the severe eases call for treatment. 

When the fever is above lo:5° the extremities may be sponged with tepid 
"ater. In severe, eases, with the temperature rapidly rising, this will not 
willice, and more thorough measures of hydrotherapy should he practised, 
^ith pronounced delirium and nervous symptoms the cold pack should he 
1,s,,| b tt lien th(> fever is rising rapidly hut the child is not delirious, he should 
placed in n warm hath, the temperature of which can lit' gradually lowered. 
u ‘ with tlie water at 80° is beneficial. In giving the cold pack a rubber 
' l( ' < ' 1 ilM, l 11 thick layer of blankets should he spread upon a sofa or a lied, and 
1 "' 1 ( j ,(, m .a sheet wrung out of cold water. The linked child is (hen laid 
npmi it nml wrapped in the blankets. An intense glow of heat quickly follows 
1 pieliminary chilling, and from lime to time the blankets may he unfolded 
“!" eliild sprinkled with cold water. The good effects which follow this 
Pan of treutniciit are often striking, particularly in allaying the delirium and 
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jactitation, and procuring quiet'nnd refreshing sleep. Parents will cfifijcc^less, 
as a rule, to the warm hath gradually coo|ed than to any other form of hydro' 
therapy. The child may he removed from the warm hath, placed upon a sheet 
wrung out of tolerably cold water, and then folded in blankets. The ice-cap 
is very useful and may the kept constantly applied in cases in which there j s 
high fever. Medicinal antipyretics are not of much service in comparison an], 
cold water. 

The throat symptoms, if mild, do not require much*treatment. If seven* 
the local measures mentioned under diphtheria should‘he used. A ol)-per- 
cent alcoholic solution of resorcin may no thoroughly swabbed into the naso* 
pharynx. II should he used every Ihree or four hours in severe cases. ('„],[ 
applications to the neck are to he preferred todiot. though it is sometimes dilli. 
cult to get a child to submit to them. In connection \vith the throift, the cars 
should he specially looked after, and a careful disinfection of the mouth and 
fauces by suitable antiseptic solutions should,lje practised. When the inflamma¬ 
tion extends through the tubes to the middle ear, the practitioner should either 
himself examine daily the condition of.tlie drum, or. when available, a special¬ 
ist should he called in to assist him in the case. The careful watching of this 
membrane day by day and the puncturing of it if the tension becomes (no 
great may save the hearing of the child. With .the aid of cocaine the drum 
is readily punctured. The operation may he repeated at intervals if the pain 
and distention return. No complication of the disease is more serious than 
this extension of the inflammatory process to the ear. 

The nephritis should lie dealt with as in ordinary cases; indication- for 
treatment will lie found under tlie appropriate section. It is worth men¬ 
tioning. however, that Jaecoud insists upon the great •value of milk diet in 
scarlet fever as a preventive of nephritis. 

Among other indications for treatment in the disease is cardiac weakness, 
which is usually the fu'iilt of the direct action of the poison, and is lie-t met 
by stimulants. 

Seih m Ikkvtmi'.xt. —On the view that the disease, or at nnv rate some 
of its serious features, arc caused by the streptococcus, attempts lane hern 
made to pfepare a curative serum by Marmorek, Aronson, Moser, and others. 
Mosers serum, which has been Used extensively in Kscberieb's clime in 
Aienna, is*a polyvalent serum prepared from a number of definite hpe-uf 
streptococci. From November, Itioo. to Julv. 15)01. pf l.Ofi!) eases. *»•>S re 
ceived the serum treatment. Usually the severer or lethal eases. The morlnliU 
for the four years before the serum treatment average,] 14.5 per cent, for tilt 
four years since its employment K per cent (If. I,. K. Shaw). 


V1XX. 


JH.iUAS.LES. 


(Horbilli. Rubeola.) 

• JP e ® n *^ on, 7 — ^ af:l| le, highly contagious fever with specific localizatio 
m tne upper air passages and in the skin. 

*b n ?? 8 ! 0ry -~!! ,M ^. an ^ ra *’' al1 physician, in the ninth century describe 

Scdenh?," 0 k of whi ' 1 ' 't was believed to be a mild form. <>»* 

Sydenham separated them in the seventeenth century. 
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Etiolqgy. —As a cause of death measles ranks high among the acute fevers 
of children. In 1903 there were 9,150 deaths from measles in England and 
Wales, being fewer by 1,559 than thA decennial average number. Ninety-four 
per cent.of the total deaths were in children under five years of age (Tatham). 

The liability 1,9 infection is almost universal in persons unprotected by a, 
previous attack, t It is j disease of childhood, but, as^iown in the wide-spread 
epidemics in the Faroe Islands and in the Fiji Islands, unprotected adults of 
nil ages are attacked., Within the first three months of life there is a relative 
Immunity. Occasionally infants of a month or six weeks take the disease. 
•Intra-uterino cases have been described, and a mother with measles mnv give 
birth to a child with the eruption, or the rash may appear in a few days. 
’.The disease is endemic in cities, and becomes epidemic at intervals, pre¬ 
vailing jnyst extensively in the cooler months, though this is by no means a 
fixed rule. 

b The. germ of the disease is unknown. The contagion is present in the 
blood and secretions, and in tho»Skin. In the eighteenth centurv Monro and 
others demonstrated the inoculabilitv of the disease. Direct contagion is the 
most common. The poison is probably not in the expired air, hut in the 
particles of mucus and in the sputum and the secretions of the mouth and 
nose, which, dried, are conveyed with the dust. An all-important point is 
the contagiousness of the disease in the pre-eruptive stage. A child with only 
the catarrhal symptoms may he at school and a source of active infection] 
Indirect contagion by means of fomites is very common. Measles may be 
thus conveyed by a third person, by clothes, and by infected toys. The germs 
of measles soon lose their virulence. 

Recurrence is rare. Very many eases of the suppo-cd second and third 
attack represent mistakes in diagnosis. Relapse is occasionally seen, the symp¬ 
toms recurring at intervals from ten to forty days; Imt it is not alwavs easy 
to say in a given ease whether there may not have been new infection from 
without. 


Morbid Anatomy. —'The calarrhal and inflammatory appearances seen post 
mortem have nothing characteristic. Fatal eases show, as a rule, broncho¬ 
pneumonia and an intense bronchial catarrh. The lymphatic elements all over 
the body are swollen, the tonsils, the lymph glands, and the solitary and agmi- 
nated follicles of the intestines. The spleen is rarely much enlarged. During 
convalescence latent tuberculous foci are very apt to become active. 

Symptoms. — Incubation. —“ From seven to eighteen days; oftenest four¬ 
teen.’ The child shows no special changes. A leueoeytosis inis been observed, 
®ml | he pulse is said to be slow. 


Invasion. —In this period, lasting from three to four days, very rarely 
five or six, the child presents the symptoms of a feverish cold. The onset 
mav *’° insidious, or it may start with great abruptness, even with a con¬ 
vulsion. There is not often a definite chill. Headache, nausea, and voinit- 


ln g niay usher in the severe eases. The common catarrhal symptoms are 
jmcczing and running at the nose, redness of the eves and lids, and cough. 

fuverds slight at first, hut gradually there is pungent heat of (lie skin 
Wl ! 1 1 urgesccnce of the face. Prodromal rashes precede the true eruption in 
J ( ' w vases, usually a blotchy erythema or scattered macules. The tongue is 
Urr vd and the mucous membranes of the mouth and throat* arc hvpermmie, 



142 


SPECIFIC INFECTIOUS DISEASES. 


and frequently show a distinct punct.form rash. The fever of the si,,., 
of invasion may rise abruptly; more frequently it takes twenly-fo«r ,,, 
forty-eight hours to reach the fastigium. The pulse-rate mcrcases Mill, 
the fever, and may reach 140 or 100 per minute, gradually falling «„], 

Eruption _“The symptoms increase till the fourth day. At that period 

(although sometimes a d*y later) little red spots, just like llea-lntes hegia |„ 
come out on the forehead and the rest of the lace. The S e merease both in mzc 

iintl rnmibor. srru.. 


tos. and mark-tlie iacti- with largMi 
red spots of dillerent figures. T1 
red spots are formed by small red 
papules, thick set,, and jyst raised 
above the level of tlic skin. The fad 
that they really protrude can scarcely 
he determined by the eye. Tt can, 
however, he ascertained by feeling the 
surface with the-fingers. From the 
faee—where they first appear— thc-e 
spots spread downward to the brea-t 
and belly: afterward to the thighs 
and legs” (Sydenham). The pap¬ 
ules mav feel quite sliotty. hut do not 
extend deeply. On the trunk and ex¬ 
tremities the swelling of the skin is 
not so noticeable, the color of the ra-li 
not so intense and often less uniform. The inottl.il. blotchy character i- urn 
most clearly on the chest and the abdomen. It is hypera-mic and disappears mi 
pressure, hut in the malignant cases it may become of a deep rose, inclining to 
purple. Then generaf symptoms do not abate with the occurrence of the erup¬ 
tion, but persist until tiie end of the fifth or the sixth day. when they lessen. 
Among peculiarities of the rash may lie mentioned the development of tinnier- 
png miliar y vesicles and the occurrence of petechia-, which are seen occasnnia 
even in cases of moderate severity. Recession of the rash, so much dwell "| H,r 
by older writers, is rarely seen. When (lie “ measles sink in suddenly aftci I j 1 ) 
have begun to come out, and then the patient is seized with anxiety ami) 
swooning comes on, it is a sign of speedy death ” (Rhazes). In reality it n 
the failing circulation which cause* the rash to fade. f 

Buccal spots were dcscrilied !>,v Filatow in I Hilo, and Ivy lx opli k. m 1 *’ 
They are seen on a level with the. liases, of the lowcr^niilk molars on citlie 
- side, or at the line of junction of the molars when the* jaws are closed, 11"*. 
are white or bluish-white specks, surrounded by red areolir. Their important 
depends upon the fact of their early appearance and remarkable constant ' > 
the disease—six-sevenths of all cases (Heubner), 07.7 per cent of 521-1 



(Balme). 

The fauces may be injected, ami there is sometimes an eruption ot m- 1 
tered spots over the entire mucous memlmtnc of the mouth. Ringer wa. > 
the habit of calling attention to opatjuc white spots on the mucous iiieinhr-in 
of the lips. 
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Dusqijam vtion.—A fter tbe rash fades desquamation begins, usually in 
(lie A)nil of fine scales, more rarely in large flakes. It bears a definite rela¬ 
tionship to the extent, and intensity f>f the rash. In mild cases desquamation 
i,my lake only a few days, in severe cases several weeks. 

The tonsils and the cervical lymph glands may he slightly swollen and 
sore; sometimes there is a polyadenitis. J 

During the course lenoocytosis is absent. Tts presence generally points 
tea complication. Myelocytes are often present in small number* during the 
eruption (Tilislon)., 

• Atypical Measles.—Variations in the course of the disease are not com¬ 
mon. There is aty attenuated form, in which the child may lie well by the 
fourth or fifth day.^An abortive form, in which the initial symptoms may he 
present, but. no eruption appears— morbilli sine morbillis. 

\ Malignant or black measles is seen most frequently in the wide-spread 
epidemics, hut it is also met with in institutions, and occasionally in general 
practice among Children, more rai’cly in adults. 1 hemorrhages occur into the 
■skin and from Dufay)iKxyus membranes; there is very high fever, and all the 
features of a profound toxa-mia, tfften'with cyanosis, dyspnica, and extreme 
cardiac weakness. Death may occur from the second to the sixth day. 

Complications.—Those of thq air passages are the most serious. The 
coryza may become chronic and lead to irritation of the lymphoid tissues of 
the naso-pharvnv, leaving enlarged tonsils and adenoids, and not improbably 
| leaving llic-e parts loss able to resist tuberculous invasion. Epistaxis may 
sometimes he serious.' Laryngitis is not uncommon: the voice becomes husky 
Sand the cough croupy in character. (Kdema of the glottis and pseudo-mem¬ 
branous inflammation are rare. T'lceration, abscess, and even perichondritis 
may occur. 

Uronchitis and Broncho-pneumonia. —In every case of severe measles the 
possibility of the existing bronchitis extending to the small tubes and caus¬ 
ing lobular pneumonia has to he considered. It. is more apt to occur at the 
height of the eruption or as desquamation begins. The high mortality in 
institutions is due to this complication, which, as Sydenham remarked, kills 
more than the small-pox. (For the symptoms, see the section on the subject.) 

Lobar pneumonia is less common. 

Severe stomatitis may follow the slight catarrhal form. In institutions 
cam-rum oris or gangrenous stomatitis is a terrible complication, attacking 
sometimes many children. Parotitis occasionally occurs. Intestinal catarrh 
and unde colitis are special complications of some epidemics. 

A'rplirilis is less rare than is stated. It is not very uncommon to see cases 
of chronic Bright’s disease* which date from an attack of measles. Vulvitis 
may he present ns part of the general catarrhal condition. 

Endocarditis is rare. Arthritis may follow the fever, or eoine on at its 
'might. It. may Ik; general and seven*. I saw an instance in which anchylosis 
of Ihe jaw followed an attack of measles in a child of four years. The con¬ 
junctivitis may he followed by keratitis. Otitis media is not al all uncom¬ 
mon and nmy load to perforation of the drum or mastoid disease. Hemiplegia 
Ha most serious complication. In 4 of my series of 120 cast's the hemiplegia 
emm* on during measles. It usually persists. Paraplegia due to acute myelitis 
I* 1 * 1 * been descriltcd by Barlow, Bruce, and others. Polyneuritis may occur with 
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. , , „ abscess of the brain, mul multiply sclerosis 

srs ,«;st *; jl «-**■«* - 

’“I'iSnCS tl.. of ... epidemic the di—c i, 

recoSd i'hvsicians to isolation hospitals appreciate the prae .cal d,i i,„|. 
reto^n /in. . » , ] d . mtien ts with measles sent to the small pox 

”pi> "»>■'!* >•'“ — '»,—•?'**' -"» 

eruption on the face, its nodular character, and the .solution ot tl.e spo s iniu 
he suo,restive of variola.. I'nmi.scadet fever measles is^distmg» sl.ul In iff 
i longer'iuitial stag^-ith characterisUc symptoms, and the blotchy nvgu lr . 
character of the rash, so unlike the diffuse uniform erythema. In mease, 
the mouth (with the early Koplik sign). m scarlet fever the throat, is chiefly 
affected. Occasionally in measles, when the fhroat is «-ry sore and.the erup. 
Sod prettv diffuse, there may at first he difficulty in determining which dis¬ 
ease is present, but a few days should suffice to make the dn.gnos.s clear. As 
a rule there is no leucoevtosis. It may be-.xtrcmcly vlilhcult io distinguish 
from rotheln. I have more than once known practitioners of large experience 
unable to agree upon a diagnosis. The shorter prodromal stag^the absence 
of oeulo-nasal catarrh, and the slighter fever in many cases arc perhaps the 
most important features. It is difficult to speak dety.tclv about the distinc¬ 
tions in the rash, though perhaps the more uniform distribution and the 
absence of the crescentic arrangement are more co nsen t in rotjheln. In Afri¬ 
cans the disease is easily recognized ; the-papules &»d out with great plain¬ 
ness often in groups; the hypencmia is to he scetf on all hut the very black' 
skins The distribution of the rash, the coryza, and the. rash in the mouth 
are important points. The conditions under which measles mat be mistaken 
for small-pox have already been (hxribetl./ Of .drug^ erupt ionwhat induced 
by copaiba is very like measles, but is readily distinguished by^he absence of 
fever and catarrh. Antipyrin, chloral, and quinine rashes rarely cause any 
difficulty in diagnosis? The serum exanthem of the diphtheri| Antitoxin may 
be difficult to recognize. In adults the acute malignant measles may resemble 
typhus fever. Occasionally erythema multiforine may simulate measles. 

Prophylaxis.— 1 The difficulty is inherent in the prolonged incubation and 
the four days of invasion, during which the catarrhal symptoms arc marked, 
and in which the disease is probably contagious, and one often finds that the 
quarantine'which has been carried out so efficiently has been in vain, from 
contact with cases in the stage of invasion and mild eases with scarcely any 
fever the disease is readily disseminated through schools and conveyed to 
healthy children in the every-day contact with each othcr*on the streets, in 
the squares and play-grounds. Once manifested, the child should lie carefully 
quarantined and all possible precautions taken againsf the spread of the de¬ 
ease in the house. As the germ of measles seems to have a feeble vitality the 
quarantine need not lie so protracted as in scarlet fever. 

Prognosis.— Among the eruptive fevers measles ranks third in the death' 
rate. The mortality from the disease itself is not high, but the pulmonary 
complications render it one of the most serious of the diseases of children- 
In some epidemics, particularly in institutions and in armies, the death-rule 
may be high, not so much from the fever itself as from the extension of the 
catarrhal symptoms to the finer bronchial tubes. Imported in 1875 fr" m 
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Sydney* by H.M.S. Dido to the Fiji Islands, 40,000 out of 150,000 of the 
inhabitants died in four months, l’anutn, the distinguished Danish physician, 
described the wide-spread »nd fatal epidemic which decimated the inhabitants 
of the Faroe Islands in 1846. In private practice (he mortality is from 2 to 
3 per cent; in hospitals from G lo 8 or 10 per cent, 

treatment. —Confinement to bed in a well-ventilated room and a light 
diet are the only measures necessary in cases of uncomplicated measles. The 
fever rarely reaches a dangerous height. If it does it may be lowered by 
^sponging or by the tepid bath gradually reduced. If the rash does not come 
out well, warm drinks and a hot hath will hasten its maturation. The bowels 
should be freely opened. Tf the cough is distressing, paregoric and a mixture 
of ipecacuanha wine and squids should he given. The patient should be kept 
in lied jfcr a few days after the fever subsides. During desquamation the skin 
should he oiled daily, and warm baths given to facilitate the process. The 
mouth and nostrils'should he carefully cleansed, even in mild cases. The 
convalescence from measles is tfie most important stage of the disease. Watch¬ 
fulness and cure may prevent serious pulmonary complications. The frequency 
with whicjlfthe mothers of children with simple or tuberculous broncho-pneu¬ 
monia tellTis that “the child caught cold after measles," and the contempla¬ 
tion of the nportalityAills, should make us extremely careful in onr manage- 
ment of this, affection. 

#' jjjf 

IX. BTTBfluLA (Eotheln. German Measles). 

This exanthem has also the names of rubeola notha. or epidemic roseola, 
and. as itjSsupposigl to present features common to both, has been also known 
as hybrid Jeasles or hybrid Vearlei fever. It i> now generally regarded, how¬ 
ever, as amputate and distinct affection. 

EtioloflK —It is propagated by contagion and spreads with great rapidity. 
It frequei^y attacks adults, and the occurrence of either measles or scarlet 
fever in childhood is no protection against it. The epidemics of it are often 
very extensive. 

Symptoms. —These are usually mild, and it is altogether g less serious 
affection than measles. Very exceptionally, as in the epidemics studied by 
Clieadle, the symptoms are severe. 

The stage of incubation is two weeks or even longer. 

In the stage of invasion there are chilliness, headache, pains in the bacl* 
and legs, and coryza. A macular, rose-red eruption on the throat is a constant 
symptom, and, 'indeed, it was on this account that it was originally regarded 
ns a hybrid, having Jhe sore throat of scarlet ffiver and the rash of measles. 
There may ho very slight fever. In 30 per cent of Edwards’s eases the tem¬ 
perature did not rise above 100°. The duration of this stage is somewhat 
variable. The rash usually appears on the first day, some writers say on the 
second, and others agnin give the duration of the stage of invasion as three 
(lavs. Griffith places it at two days. The eruption conies out first on the 
face, th6n on the chest, and gradually extends so that within twenty-four 
hours it is scattered over the whole body. It may he the firs*' symptom noted 
hy the mother. The eruption consists of a number of round or oval, slightly 
raised spots, pinkish-red in color, usually discrete, but sometimes confluent. 

11 
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The color of the rash is somewhat brighter than in measles. The-patches 
are less distinctly crescentic. After persisting for two or three days (some¬ 
times longer), it gradually fades and there'is a slighifurf uraceous desquama¬ 
tion. The rash persists as a rule longer than in scarlet fever or measles, and 
the skin is slightly stained after it. In somd eases the rash is scarlatiniform, 
which may even follow a\jneasly eruption. The lymphatic glands of the 
neck are frequently swollen, and, when the eruption is very intense and dif¬ 
fuse, the lymph-glands in the other parts of the body. 

There are no special complications. The disease usually progresses favor¬ 
ably ; but in rare instances, as in those reported by Cheadle, the symptoms are 
of greater severity. Albuminuria, arthritis, or even nephritis may occur. 
Pneumonia and colitis have been present in ^ome epidemics. Icterus has 
been seen. * 

Diagnosis.—The slightness of the prodromal symptoms, the mildness, or 
the absence of the fever, the more diffuse character of the rash, its rose-red 
color, and the early enlargement of the cervicaVglauds, are the chief points of 
distinction between rotheln and measles. 

The treatment is that of a simple febrile affection. 

“ Fourth Ditease.”—Clement Dukes, in a paper on the confusion of two 
different diseases under the name rubella, describes what he calls a “ fourth 
disease,” in which the body is covered in a few hours with a diffuse exanthem 
of a bright red color, almost scarlatiniform in appearance. The face may 
remain quite free. The desquamation is more marked than in rotheln. 

Erythema Infectiosum.—Under this term there has been described of late 
* years in Germany, particularly by Eschcrieh, a feebly contagious disease, char¬ 
acterized by a rose-red, maculo-papular rash, appearing .chiefly between the 
ages of four and twelve. It has occurred in epidemic form in the spring and 
summer. It has followed outbreaks of measles or of rotheln. The most char¬ 
acteristic feature is the morbilliform eruption on the extremities, chiefly on 
the extensor surfaces. The trunk as a rule remains free. 


'X. EPIDEMIC PAROTITIS (Mumps). 

Definition,—A specific infectious disease, characterized by swelling of the 
salivary glands and a special liability to orchitis. 

Hippocrates described the disease and its peculiarities—an affection of 
children and young male adults, the absence of suppuration, and the orchitis. 

Etiology.—The nature of the virus is unknown. * 

It is endemic in large centres of population, and ascertain seasons, par¬ 
ticularly spring and autumn, the cases increase rapidly. It is met most fre- 
Oquently in childhood and adolescence. Very -young infanta adults arc 
seldom attacked. Males are somewhat more frequently affected than females- 
In institutions, barracks, and schools the disease has been known to attack 
^over 90 per cent of the residents. It may be curiously localized in a city or 
district, or even in one part of a school or barrack. The disease is cdntagi° tis 
and spreads from patient to patient. The infection may persist for as long as 
six wqaks. It may be congenital, and Hale White has reported a case in which 
the mother and her new-born child were attacked at the same time. 
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A remarkable idiopathic, non-specific parotitis may follow injury or dis¬ 
ease of the abdominal or pelvic organs (see Diseases of the Salivary Glands). 

Symptoms.— vThe_pe£iasLoLincubation is from two to three weeks, and there 
aro rarely any symptoms during this stage. The invasion is marked by* fever, 
which is usually slight, rarely rising above 101°, hut in exceptionally severe 
cases going up to 103° or 104°. The child comp'/ms of pain just below the 
ear on one side. Here a slight swelling is noticed, which increases gradually, 
jintil, within forty-eight hours, there is great enlargement of the neck and 
side of the check. * The swelling passes forward in front of the ear, the lobe 
of which is lifted, and back beneath the sterno-mastoid muscle. The other 
side usually becomes affected within a day or two, and the whole neck is sur¬ 
rounded by a collar of doughy, infiltration. Only one gland may be involved, 
or an interval of four or five days may elapse before the other side is involved. 
The submaxillary and sublingual glands become swollen, though not always; 
in a few cases they may be alpne attacked. The lachrymal glands may be 
involved. The greatest inconvenience is experienced in taking food, for the 
patient is unable to open the mouth, and even speech and deglutition become 
difficult. There may be an increase in the secretion of the saliva, but the 
'reverse is sometimes the case. The,mucous membrane of the mouth and throat 
may h e sjig htlv inflamed. There is seldom great pain, but an unpleasant feel¬ 
ing of tension and' tightness. There may be earache, even otitis media, and 
slight impairment of hearing. 

After persistin g for from seven to_ten days, the swelling gradually-sub¬ 
sides and the child rapidly regains his strength and health and is none the 
worse for the attack. 

Occasionally the. disease is very severe and characterized by high fever, 
delirium, and great prostration. The patient may even lapse into a typhoid 
condition. 

R elapse is r are, but there may be within a few weeks two or three slight 
recurrences, in which I have known the cervical glands to enlarge. A second 
or even a third attack may occur. 

Orchitis. —Excessively rare before puberty, it occurs usually about the 
eighth day, and more particularly if the boy is allowed to leave his bed 
(I)ukcs). One or lx>th testicles may be involved. The swelling may be great, 
and occasionally effusion takes place into the tunica vaginalis. .The orchitis 
may occur before the parotitis, or in rare instanefe may be the only mani¬ 
festation of the infection (orchitis parotidea). ThejnfLammation increases 

three nr four days, and resolution takes place gradually. There may be 
a muco-purulenf discharge from the urethra. In severe cases atrophy may 
follow, fortunately as a rule only in one organ: occmxing.in both before 
Puber ty the natural development is usually checked. Even when both testicles 
are atrophied .gnd small, sexual vigor may be retained. The proportion of 
cases of orchitis varies in different epidemics; 211 cms occurred in t!9i) cases, 
and 103 cases of atrophy followed 103 instances of orchitis (Combv). No 
aatisfactory explanation of this remarkable metastasis has been given. Mili¬ 
ary surgeons, who see so much of the disease in young recruits, have sug¬ 
gested the transference of the vims to the penis with the fingers and its tran% 
mission along the urethra. 

A vulvo-vaginitis sometimes occurs in girls, and the breasts may become 
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enlarged and tender. Mastitis kas boon soon in boys. Involvement of % th c 
ovaries is rare. The thyroid gland may enlarge in the attack, and there have 
been features suggestive of acute pancreatitis. 

Complications and Sequela;.—Of those the central.affections are perhaps 
the most serious. As already mentioned, fhere may bet delirium nmUugi, 

fever. In rare instances\eiiingitis has been found. .Hemiplegia and'<•<. . 

may also occur. *A majority of the fatal eases are associated with meningeal 
symptoms. These, of course, are very rare in comparison with the frequency 
of the disease; yet, in the Index Catalogue, under this crfption, there are 
fatal cases mentioned. In some epidemics the cerebral complications are much 
more marked than in others. Acute mania has occurred, and there are in¬ 
stances on record of insanity following the disease. 

<- Arthritis,/albuminuria, even acute unomia with convulsions,-endocarditis, 
pleurisy': facial paralysis, hemiplegia, and'peripheral neuritis are occasional 
complications. , 

■ - Suppuration of the gland is an extremely' rare complication./ /Gangrene 
has occasionally occurred. The special senses may lie Seriously iiunKri! 
’iDeafness may occur, and may he permanent. Affections of the eye are rare, 
but optic neuritis with atrophy has been described. 

Chronic hypertrophy of the gland may follow. 

The diagnosis of the disease i- usually easy. The position of the swelling 
in front of and below the ear and the elevation of the lobe on the affected -nli; 
definitely fix the locality of the swelling. In children inllaimnation of the 
parotid, apart from ordinary mum])', i- excessively rare. 

1 Treatment. —It is well to keep the patient in bed during the height of the 
disease. The bowels should be freely opened, and the palientigiven a light 
liquid diet. X.o medicine is required miie-s the fever is high, in which cam 
aconite may he given. Cold compresses may be placed oil the gland, lint < liil- 
dren. as a rule, prefer hot applications A pad of cotton wadding covered with 
oil silk is the be-t application. Suppuration i' hardly ever to be dreaded, even 
though the gland become very tense Should redness and tenderness develop, 
leeches may be used. With delirium and bead symptoms the ice-cap may W 
applied. F*r the orchitis, re-t. with support and protection of the swollen 
gland with cotton-wool, is usually 'utlicieut. 


XL WHOOPING-COUGH. 

Definition. —A specific affection characterized by catarrh df the respiratory 
passages and a series of convulsive coughs which end in,n long-drawn inspira¬ 
tion or “ whoop.” 

History. Ballonius, in his Ephrmrriilt's, describes the disease as it ap¬ 
peared in 1.j78. Glisson and Sydenham in the following century gave brief 
accounts. Willis (Pharmaceutice lint ionalis, second part, l(i7-l) gave a much 
better description and called it an a opi demip,il disorder.” 

Etiology .— 1 1 he disease pccurs in epidemic form, hut sporadic caftcs appear 
in a community from time to time. It is directly contagious from person to 
person, but dwelling-rooms, bouses, school-rooms, and other localities mav be 
infected by a sick child. It is, however, in this way less contagious than other 
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diseases, and is probably most often taken by direct contact. Epidemics pre- 
ya il* lot two or three months, usually during the winter and spring, and have 
a curious relation to other diseases,' often preceding or following epidemics of 
measles, less frequently of scarlet fever. 

• C hildren h etween the first and second dentitions are most liable to be 
attacked. Sucklings are, however, not exempt, mp. I have seen very severe 
attacks in infants under six weeks. Congenital cases are described. It is 
stated that girls are,more subject to the dCease than hoys. Adults and old 
■VSeople are sometimes attacked, and in the aged it may he a very serious affec- 
, (ion. It appears to be most contagious in the catarrhal period. A natural 
immunity lias been mentioned, but it must be remembered that a child may 
have the disease in a very mild form. As a rule, one.attack.protects; second 
attacks are excessively rare.* Delicate anamiie children with nasal or bronchial 
catarrh are more subject to the disease than others. According to the United 
States Census Reports, the disease is more than twice as fatal in the negro 
race than in others. »• 

Czaplcwski, Kpplik. and Ucnsel describe a small bacillus with rounded 
cuils. A scrum even has been prepared. More recently Bordet has described 
a special germ, and Fraeukel a small ovoid bacterium. The influenza bacillus 
lias been found in some cases. 

Morbid Anatomy. —Whooping-cough itself lias no special pathological 
changes. In fatal cases pulmonary i(implications, particularly broncho-pneu¬ 
monia, are usually pre-cut. Collap-e and compensatory emphysema, vesicular 
and interstitial, are found, and the tracheal and bronchial gland' are enlarged. „ 

Symptoms. —There is a variable period of incubation of front seven to ten 
days. Catarrhal and paroxysmal stages can be recognized. In the catarrhal 
’'singe the child lias flic symptom- of an ordinary cold, which may begin with 
slight fever, running at the no-e. injection of the eyes, and a bronchial cough; 
usually dry, and sometimes giving indications of a spasmodic character.' 
Trousseau calls attention to the iiuc<sant character ot'the early cough. The 
fever is usually not high, and slight attention is paid to the symptom', which 
are thought to he those of a simple catarrh. After lasting for a week or ten 
days, instead of subsiding, the cough becomes worse and more convulsive in 
character. 

' Tile paroxysmal stage, marked bv ihe characteristic cough, dates from the 
first appearance of the “ whoop." \ ’ili.e fit lieginiLffitb-U series of* from fifteen 
to twenty forcible short coughs of increasing intensity, between which no 
inspiratory effort is made. ’_Xhe child gets blue in the face, and then with a' 
deep inspiration,the air is drawn into the lungs, making the “ whoop, which 
may be heard at a distance, and from which thy disease takes its name. A 
deep inspiration may precede the series of spasmodic expiratory effort.^ Sev¬ 
eral coughing-fits may succeed each other until a tenacious mucus is ejected, 
Usual ly small in amount, hut after a series of coughing-fits a considerable 
quantity may he expectorated. Vomiting often laketfjdaee at the end of a par¬ 
oxysm, and may recur so frequently in the day that the child docs not get 
enough food and becomes emaciated. There may he only four or five attacks in 
ftc day, or in«evere cases they may recur every half-hour. In severe and fatal 
eases the paroxysms may e xcee d one hundred daily. During the paroxysm 
hie thorax is very strongiy compressed by the powerful expiratory efforts, and, 
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as very little air passes in through the glottis, there are signs of defective 
aeration of the blood; that-face becomes swollen and congested, the veim'aro 
prominent, the eyeballs protrude, and the cftnjuaotiv® become deeply engorged. 
Suffocation indeed seems imminent, when with a deep, crowing inspiration air 
enters the lungs and the color is quickly restored. The child knows for n 
few moments when the a^ack is coming on, and tries in every way to cheek 
it, but failing to*do so, runs terrified to the nurse or mother to be supported, 
or clutches anything near by. Few diseases are more painful to witness. I» 
severe paroxysms the sphincters may be opened. The urine is said to be <>F 
high specific gravity (1022-1033), pale^yellow, and to contain much uric acid 

An ulcer may form under the tongue from rubbing on the teeth (Riga's 
disease). , 

During the attack, if the chest be examined, the resonance is defective in 
the expiratory stage, full and clear during the deep, crowing inspiration; hut 
on auscultation during the latter there may be no vesicular murmur heard, I 
owing to the slowness with which the air passfcs the narrowed glottis. Bron¬ 
chial rales arc occasionally heard. 

Among circumstances which precipitate a paroxysm are emotion, such as 
crying, and any irritation about the throat. Even the act of swallowing some¬ 
times seems sufficient. In a close dusty atmosphere the eoughing-fits are more 
frequent. After lasting for three or four weeks the attacks become lighter 
and finally cease. In cases of ordinary severity the course of the disease is 
rarely under six weeks. 

The implications and sequel® of whooping-cough are important. During 
the extensive venous congestion hxmorrhages are very apt to occur in the 
form of petechia-Aparticularlv about the forehead, ecehyiyoais of the conjunc¬ 
tiva;, and even bleeding tears of blood (Trousseau) from the rupture of the - 
vessels^epistaxis,; bleeding from the ears, and occasionally-lneiuopti-is. 
Hemorrhage from the,bowels is rare. Convulsions are not very uncommon, 
due perhaps to the extreme engorgement of (he cerebral cortex. Death lias 


■occurred from spasm of the glottis. Sudden death has been caused by e\l ,, n- 
sive subdural luemorrhage. Paralysis is a rare event. It was associated mill 
3 of li% serifs of 120 cases, but in none of them did the hemiplegia conic oil 
during the paroxysm, as in a ease reported by H. West. Valentine (1001) lias 
collected 70,eases, chiefly hemiplegias. A spastic paraplegia may follow 
Acute polyneuritis is a rareaequel. 

The persistent vomiting may induce marked anaemia and wasting. The 
pulmonary com plications are extremely serious. During the severe cnuglnng- 
spe s interstitial emphysema may he induced, more rarely pneumothorax I 
saw one instance m which hipture occurred, evident Ivvnoar the root of the 
ung, 10 air passed along Hie trachea and reached the subcutaneous ie- 
• , e ^ > a condition which has been known to become general- 
comolieation° nC U * 8 ’ P^odo-lohar pneumonia arc'fhe dangerous 

3 he f T nin,! 0,,t °. f *'•" in the disease. Tn some 

sionallv lobar mo' 8 11 ,-'‘culmis. Pleurisy is sometimes met with and occa- 
mon in whoo umoTlla ’ Enlargement of the bronchial glandajs verv com- 
sometimes ^ sT C0U f/ a " d ] WS Wn ,ho "R , '» to cause the disLe. It may 
spasm the radial ? P^^ce dulncss over the manubrium. During tlie 
spasm the rad.al pulse » small, ^hc right hcarfRngorged, and during and 
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after the attack the cardiac action is very much disturbed. Serious damage 
may result, and possibly some of the cases *of severe valvular disease in chil¬ 
dren who have had neither rheumatism nor scarlet fever may be attributed 
to the terrible heart strain during a prolonged attack. Koplik regards the 
swelling about the face and ey*s as an important sign of the heart strain. 
Berious renal complications are very uncommon, Imt albumin sometimes and 
sugar frequently are found in the urine. A distressing sgquel in adults is 
asthma, which ma| recur at intervals for a year or more. An unusually 
marked lcueocytos\s appears early, chiefly of the lymphocytes (Meunier). 

Diagnosis. —So distinctive is the “whoop” of the disease that the diag¬ 
nosis is very easy; but occasionally there are doubtful cases, particularly dur¬ 
ing epidemics, in which a series of expiratory coughs occurs without any 
inspiratory crow. 

Prognosis. —If we include its complications, whooping-cough is a very fatal ( 
affection, ranking first among the acute infections as a cause of death in chil ¬ 
dren under five y ears of age. »k exceeds diphtheria and scarlet fever in gross 
'mortality. In 1903 there were 9,.>22 deaths in England and Wales, 97 per 
cent in children under five years of age (Tatham). The disease should be 
placed on the list of reportable infections. As it is highly probable that the 
contagion persists for a very long time, special care should be taken in the 
inspection of school children during their convalescence. 

Treatment. —The gravity of the disease is scarcely appreciated by the pub¬ 
lic. Children with the disease should not be sent to school or exposed in 
public in any way. There is more reprehensible neglect in connection with 
this than with any other disease. The patient should be isolated, and if. 
the paroxysms are at all severe, at rest in bud. Fresh air, night and day,- 
is important, but m cities in the winter this is not easy to manage. The 
treatment is notoriously unsatisfactory. If asked the two most, important 
things, 1 should say. six weeks and a good big bottle of paregoric. Antiseptic 
measures have been extensively tried. Quinine holds its own with many prac¬ 
titioners; a sixth of a grain may be given three times a day for each month 
of age, and a grain and a half for each year in children under five. A onc- 
per-cent solution of resorcin swabbed on the throat, two or three grains of 
iodoform to an ounce of starch powder, insufflated, and the carbolic-acid spray 
may be tried. For the catarrhal symptoms moderate,doses of ipecac are prob¬ 
ably the most satisfactory. Sedatives are by far the most trustworthy drugs 
in severe cases, and paregoric may be given freely,‘particularly to give rest a^ 
night. Jacobi ndvises belladonna in full doses, as' much as one-sixth of a 
grain of the extract to a child of six or eight months tlfree times a day. 

Other remedies, such ns antipyrin, bromin. and bromoform. may be tried. 

In older children and in adults it would be worth while. I think, to try the 
intratracheal injections of olive-oil and iodofornj^_wJiich_are sometimes so 
useful in allying severe paroxysmal cough. It is ycnpossible to mention all 
thft drugs which have been recommended, munberijg nearly fifty in a recent 
system of medicine. 

After the severity of the attack has passed and convalescence lias begun, 
the child sh9old be watched with the greatest care. It is just at this period 
that fhe fatal broncho-pneumonias are apt to develop. The cough sometimes 
persists for months and tlte child remains weak and delicate. Change of air 
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should be tried. Such a patient should be fed with care, and given tonics and 
cod-liver oil. 


m INFLUENZA (La Grippe). 

h 

Definition. —A pandemic disease, appearing at irregular intervals, char¬ 
acterized by extraordinary rapidity of extension and the large number of peo¬ 
ple attacked. Following the pandemic there are, as a rule, for several years 
endemic, epidemic, or sporadic outbreaks in different regions. Clinically, the 
disease has protean aspects, but a special tendency to attack the respiratory 
mucous membranes. 

History. —Great pandemics have been recognized since the sixteenth cen¬ 
tury. There were four with their succeeding epidemics during the last cen¬ 
tury— 1830-33, 1830-37, 1817-48, and 1889-’90. The last pandemic serins 
to have begun, as many others had before, in the far East. It may have started 
in May, 1889, in Buchara, reaching Moscow in»Septcinber, the Caucasus and 
St. Petersburg in October. By the middle of November Berlin was attacked. 
By the middle of December it was in London, and by the end of the month 
it had invaded New York, and was widely distributed over the entire con¬ 
tinent. Within a year it had visited nearly all parts of the earth. 

The duration of an epidemic in any one locality is from six to eight weeks. 
With the exception, perhaps, of dengue, there i- no disease which attacks in¬ 
discriminately so large a proportion of the inhabitants, about 10 per cent as 
a rule. Fortunately, as in dengue, the rate of mortality is very low. Of 
•55,263 cases reported in the German army, 60 died, or about 0.1 per cent. 
As might be expected, in the civil population the mortality is somewhat higher, 
reaching 133, or about 0.5 per cent of the 22.972 cases reported in Munich. 
Over onc-half of these deaths were due to pneumonia. In 1903 the death- iu 
England and Wales numbered 0,323. There has been a gradual diminution 
of the death-rate from this disease during the past three years (Talham). 
The opportunity for studying the di-ea-e in the last epidemic has thrown much 
light upon many problems. Among the most notable productions were the 
worlogf Pfeiffer on the etiology of the disease, the elaborate Berlin report by 
von ' v den and Senator, and the Local Government Board’s report bv Par¬ 
sons. Leichtenstern s article in Nothnagcl’s llandbuch is the most masterly 
and systematic consideration of the disea-e in the literature. 

* Etiology. W hat relation has the epidemic influenza to the ordinary influ- 
enza cold or catarrhal fever (commonly also called the grippe), which'is con¬ 
stantly present in the community? Leichtcnstem answers this question by 
making the following divisions: fi) Epidemic influenza rern, caused by 
eiffers bacillus; (2) endemic-epidemic influenza vera,‘ which often occurs 
for several years in succession after a pandemic, also caused bv the same 
bacillus; (3) endemic influenza nostras , pseudo-influenza or cBfcrrhal fever, 
common y ca « the ffHSKi which is a special disease, still of unknown etiol¬ 
ogy, and which hears Hie same relation to the true influenza ns cholera nostras 
does to Asiatic cholera. 

'® st I-fT W ° havc nnt hocn free from locaFoutbreaks in 

.. .f ,° wor ' some places the disease seems to have been con¬ 
tinually present. 
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Rul^cmann reports 1,979 cases of typical grippe between 1895 and 1902. 
In 115 he demonstrated the influenza bacilluil. Lord (in Boston) demonstrated 
influenza bacilli in about 30 per cent of 100 unselected cases of acute find 
chronic bronchitis. Yet during this period there was no epidemic of influenza 
in the city. .The reports are sufficiently numerous to show that the influenza 
bacillus is probably constantly with us. Many observations show that it is a 
frequent invader of the respiratory tract in the intcr-epidenyc periods and is 
probably responsible^for many of the cases of Lninhtnnstem’s influenza nootras. 
Indeed, it seems tp bear a similar relation to the acute infections of the 
respiratory tract as other common organisms. It is still unexplained why it 
should stand in a different relation to the epidemics of influenza as the sole 
cause of the disease. 

The disease is highly contagious; it spreads with remarkable rapidity, 
which, however, is not greater than modern methods of conveyance. In the 
great pandemic of 1889-'90 some of the large prisons escaped entirely. The 
outbreak of epidemics is independent of all seasonal and meteorological con¬ 
ditions, except perhaps sunshine. The worst have been in the colder seasons 
of the year. One attack does not necessarily protect from a subsequent one. 
A few persons appear not to be liable to the disease. 

Bacteriology.—In 3892 Pfeiffer isolated a bacillus from the nasal and 
bronchial secretions, which is recognized as the cause of the disease. It is a 
small, non-motile organism, which stains well in Loefllcr's methylene blue, or 
in a dilute, pale-red solution of carbol-fuchsin in water. On culture media 
it grows only in the presence of haunoglobin. In the presence of contaminat¬ 
ing organisms, especially the staphylococcus aureus, the growth of influenza 
colonies is particularly luxuriant. The organism is probably frequently over¬ 
looked in mixed cultures because of failure to recognize the character of these 
colonies in symbiosis. The bacilli are present in enormous numbers in the 
nasal and bronchial secretions of patients, in the latter almost in pure cultures. 
They persist often after the severe symptoms have subsided. 

The much-discussed question whether during the presence of an epidemic/ 
human influenza attacks animals must be answered in the negative. In great| 
pandemics of influenza the general rule seems to hold that other disease? doj 
not prevail to the same extent, but it may be that other diseases are wrongly 
included under influenza. 

Symptoms.—The incubation period is “ from one to four days; oftenest 
three to four days.” The onset is usually abrupt, with fever and its associated 
. phenomena. « ». 

| Types of the'Disease. —The manifestations are so extraordinarily complex 
that it is best to describe them under types of tlic'disaaSe. ‘ 

t. tattUUTGRY.— The mucous membrane of the respiratory tract from 
the nose to *the air-cells of the lungs may be regarded as the sent of election 
°f the influSEtia bacilli. ’ In the simple forms the disease sets in with eorvza, 
a nd present/ the features of an acute catarrhal fever, with perhaps rather 
more prostration and debility than is usual. In other cases after catarrhal 
symptoms bronchitis occurs, the fever increases, there is delirium and much 
Prostration; and the picture may even be that of severe typhoid fever. The 
Paver respiratory conditions arc bronchitis, pleurisy, and jauauuonia. The 
bronchitis has really no special peculiarities. The sputum is supposed by 
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many to be distinctive. Sometimes it is in extraordinary amounts, vejy thin, 
and containing purulent masses. Pfeiffer regards sputum of a greenish-yellow 
coftr and in coin-like lumps as almost characteristic of influenza. In other 
cases there may be a dark red, bloody sputum. One of the most distressing 
sequela. of the influenza bronchitis is diffuse* bronchiectasis, of which I have 
seen several instances. It occasionally happens that the bronchitis is of great 
intensity and reaches the finer tubes, so that the patient becomes cyanosed or 
even asphyxiated. , 

Influenza pneumonia is one of the most serious manifestations, and mav' 
depend upon Pfeiffer’s bacillus itself, or is the result of a mixed infection. 
The true influenza pneumonia is mogh. commonly lobular or catarrhal, prob¬ 
ably never croupous. Much of the mortality of the disease depends upon the 
fatal character of this complication. The clinical course of the eases # is often 
irregular and the symptoms are obscure or masked. ' 

Influenza, planrisy is more care, but cases of primary involvement of the 
pleura are reported. It is very apt to lead to Vupyetna. Pulmonary-tubereu- 
l osis is u sually much aggravated by an attack of influenza. 

2. Nssvods Form.— Without any catarrhal s y mp t o m s there are* severe 
headachejpam in the back and joints, witb^jrofound pjjjstration. Among (lie 
more serious complications may be mentionedmqjjjjgitis andjcffccphalitis, I lie 
latter leading to hemiplegia or monoplegia.Abscess of the brain has followed 
in acute cases. Myelitis, with symptoms like an acute Landry’s paralysis, has 
occurred, and spastic paraplegia or^a pseudo-tabes may follow an attack. 

The influenza bacillus has been demonstrated by lumbar puncture during 
'life and in the meninges after death. (All forms of neuritis are not uncom¬ 
mon, and in some cases are characterized by marked ^disturbance qf motion 
and -sensation. Judging from the accounts in the literature, almost even 
form of disease of the nervous system may follow influenza. 

Among the most important of the nervous sequela' ati depression of spirits 
melangholia, and in some caseL. dementia. 

3. Gasxko-ixtestixal Form. —\\ ith the onset of the fever there may 1” 
nausea and vomiting, or the attack may set in with abdominal pain, profiw 
dian^cea, ajjrt collapse. In some epidemics jaundice has been a commoi 
symptom. In a considerable number of the eases there is enlargement of tli 
spleen, depending chiefly upon the intensity of the fever. This was a ver 
rare form in the United States. 


* 4- EftSSt- The-fevcr in influenza is very variable, but it is in 

portant to reeognizeAhat it may bo the only manifestation of the disease. 1 
is sometimes mariw^tagiittcnt, with chills; or in rare case* there is a pre 
traeted, continued fever of Several weeks’ duration, wlijeh simulates typhoi 
closely (W. W. Johnston). 

Complications.—The ericar Jt/« is apt to be latent. Of andoeerdilL', 
?f U 7f r T 0 l CaS 2 h f VG ^ *!®wt ed - Tl'ere have been at least three caw 
lilro itifli ° 8 i, ■® 0s P ita ^ in which micro-organisms morphological 

ke influenza bacilli have been isolated from the vegetations (Mabel Austin 

nt 811 !? f T^ may occur - Myocard itis may follow, and has been 
F'fctionartebances are common, palpiUUo 
bradycardia, tachycardia, and 4Sgins-Uke_aitack*. Phlebitis and thromba 
of various vessels have been described. " 
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Septteamuc was demonstrated in four of eight cases by Meunier in the 
cultivation of influenza bacilli from the circulating blood. 

Peritonitis is rare. There have’been a few cases published, only one, so far 
as I know, by Hill and Fisch, in which the bacillus was demonstrated in the 
exudate. 

Chole lithiasis may follow an attack. Influenza/bacilli were demonstrated 
in pure culture in the pus from the gall-bladder by Heyroosky. 

The increased prevalence of appendicitis has been attributed to influenza. 

• V arious r enal affections have been noted. G. Baumgarten has called atten¬ 
tion to the frequency of nephr itis. Orchitis has been also seen. Herpes is 
common. A diffuse^erythema sometimes occurs, occasionally purpura. Ca¬ 
tarrhal conjunctivitis is a frequent event. Iritis, and in rare instances optic 
ncurjiis % have been met with. Acute otitis media is a common complication. 

I have seen severe and porsistenf vertigo follow influenza, probably from 
involvement of the labyrinth. Bronchiectasis may follow. I have seen sev¬ 
eral cases; in a recent,fatal out ?of three years’ duration the bacilli were pres¬ 
ent in the sputa. 

Since the late sotterp epidemics' it has been the fashion to date various 
ailments or chronic i^fcealth from influenza. In many cases this is correct. 
It is astonishing the niiqjb^j of people who have been crippled in health for 
years after an attack. 

Diagnosis. —During a pandemic the cases offer but slight difficulty. The 
profoundness of the prostration, out of all proportion to the intensity of the 
disease, is one of the most characteristic features. In the respiratory form 
the diagnosis may be made by the bacteriological examination of the Bputum, 
a procedure which should be resorted to early in a suspected epidemic. The 
differentiation of the various forms has been already sufficiently considered. 

Treatment. —Isolation should be practised when possible, and old people 
i should be guarded against all possible sources of infection. The secretions, 

[ nasal and bronchial, should be thoroughly disinfected. In every case the 
lisease should be regarded as serious, and the patient should be confined to 
bed until the fever has completely disappeared. In this way alone can serious 
complications be avoided. From the outset the treatment sliouli^ be support¬ 
ing, and the patient should be carefully fed and well nursed. The bowels 
should be opened by a dose of calomel or a saline draught. At night 10 grains 
of Dover’s powder mav be given. At the onset a warm bath is sometimes 
grateful in relieving the pain in the back and limbs, but great care should be 
taken to have the bed well warmed, and the patient should be given after it 
a drink of hot lemonade. If the fever is high and there is delirium, small 
doses of antipyrin lqjiy be given and an ico-cap applied to the bead. The 
medicinal antipyretics should be used with caution, as profound prostration 
sometimes occurs after their employment. Too much stress should not be 
laid upon the mental features. Delirium may lie marked even with slight 
fever. In the ensea-with-.great n ardiac WC ftlrjltfg , b^given 

fogly^and during convalescence strychnia in full doses. 

The intense bronchitis, pneumonia, and other complications should re¬ 
vive their appropriate treatment. The convalescence requires careful man¬ 
agement, and it may be weeks or months before the patient is restored to full 
health. A good nutritious diet, change of air, and pleasant surroundings are 
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essential. The depression of spirits following this disease is one of ^ts most 
unpleasant and obstinate features! ' 

an. DENGUE. 

( 

Definition. —An acute infections disease of tropical and subtropical re¬ 
gions, characterized by febrile paroxysms, pains in the joints and muscles, an 
initial erythematous, and a terminal polymorphous eruption. 

It is known as break-bone fever from the atrocious character of the pain,* 
and dandy fever from the stiff, dandified gait. The word dengue is sup¬ 
posed to be derived from a Spanish, or possibly Hindostancc, equivalent of 
the word dandy. 

History and Geographical Distribution. —The disease was first regognized 
in 1/79 in Cairo and in Java, where Union described the outbreak in Batavia. 
Tlie description by Benjamin Rush of the epidemic in Philadelphia ill 1780 
is one of the first and one of the very best accounts of tho disease. Between 
1824 and 1828 it was prevalent at intervals in India and in the Southern 
States. S. H. Dickson gives a graphic description of the disease as it appeared 
in Charleston in 1828. Since that date there have been four or five wide¬ 
spread epidemics in tropical countries and on this continent along the Gulf 
States, the last in the summer of 1897. None of the recent epidemics have 
extended into the Northern Stsftes, but in 1888 it prevailed as far north ns 
Virginia. It has prevailed in the Philippine Islands among the United States 
troops and among the natives. 

• Etiology. —The rapidity of diffusion and the pandemic character are tho 

two most important features of dengue. There is no disease, not oven influ¬ 
enza, which attacks so large a proportion of the population. In Galveston, in 
1897, 20,000 people were attacked within two months. Ashburn and Craig 
have shown that it is transmitted by the bite of a mosquito, C ulcx fall m m. 
The specific germ is still undetermined, but is probably ultra microscopic. 

As the disease is rarely fatal, no observations have been made upon its 
pathological anatomy. 

Symptoms. —The period of incAatiamis from three to five days, during 
which the patient feels well. The attack) sets in suddenly with hcadaehq, chilly 
feelings, anti intense aching pains in the joints and muscles, c'fhe tempera¬ 
ture rises gradually, and may reach 100° or 107°..'* The pulse is rapid, ami 
•there are the other phenomena associated with acute fever—loss of appetite, 
coated tongue, slight nocturnal delirium, and’concentrated urine. The face 
has a suffused, bloated appearance, the eyes arc injected, n ml* the visible mu¬ 
cous membranes are flushed.* There is a congested, orvtjjematnus state of the 
skin. Rushs description of the pains is worth quoting, as in it the epithet 
break-bone occurs in the literature for the first time. "The pains which 
accompanied this fever wore exquisitely severe in the head, back, and limbs. 
The pains in the head were sometimes in the back parts of it, and at other 
times they occupied only the eyeballs. Tn some people the pains were so acute 
in their backs and hips that they could not lie in bed. In others, the pains 
affected the neck and arms, so as to produce in one instance a difficulty of 
moving the fingers of the right hand. They all complained more or less of a 
soreness in the seats of these pains, particularly when they occupied the bead 
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and eyeballs. A few complained of their Heidi being sore to the touch in every 
part of the body. From these circumstances the disease was sometimes be¬ 
lieved to be a rheumatism, but its more general name among all classes of 
people was the break-bone fever,” The large and small joints arc affected, 
sometimes in succession, and become swollen, red, and painful. In some cases 
cutaneous liypcraasthesia has been noted, llaonorrlrfige from the mucous mem¬ 
branes was noted by Bush. Black vomit has also been described by several 
sbservers. * 

The fever gradually reaches its maximum by the third or fourth day; the 
patient then enters upon the apyretic period, which may last from two to 
four days, and in which he feels prostrated and stiff. A second paroxysm 
of fever then occurs, and the *pains return. In a large number of cases an 
eruption? is common, which, judging from the description, has nothing dis¬ 
tinctive, being sometimes macular, like.that of measles, sometimes diffuse and 
scarlatini form, or papular, or^iehen-like. In other instances the rash has 
been described as urticarial, or qven vesicular. The rash may persist for a 
month after the symptoms liave disappeared (Woolley). Certain writers de¬ 
scribe inflammation and hyperajmia of the mucous membrane of the nose, 
mouth, and pharynx. Enlargement of the lvmph-glands is not uncommon, 
and may persist for weeks after the disappearance of the fever. Convalescence 
is often protracted, and there is a degree of jnental and physical prostration 
out of all proportion to the severity of the primary attack. The pains in 
the joints or muscles, sometimes very local, may persist for weeks. Bush 
refers to the former, stating that a young lady after recovery said it should 
be called break-heart, not break-bone, fever. The average duration of a mod¬ 
erate attack is from‘seven to eight days. Dengue is very seldom fatal. Dick¬ 
son saw three deaths in the Charleston epidemic. 

Complications arc rare. Insomnia and occasionally delirium, resembling 
somewhat the alcoholic form, have been observed, and convulsions in children. 
Atrophy of the muscles may occur after the attack (Woolley). A relapse nifty 
occur even as late as two weeks. 

Diagnosis. —The diagnosis of the dise^e, prevailing as it does in epidemic 
form and attacking all classes indiscriminately, rarely offers an v» special diffi¬ 
culty. Isolated cases might be mistaken at first for acute rheumatism. The 
important question of the differentiation between yellow' fever, and dengue 
will lx> considered later. 

Treatment. —This is entirely symptomatic. Quinine is stated to be a 
prophylactic, bi\t on insufficient grounds. Hydrotherapy may be employed 
to reduce the fever. The salicylates or antipyrin may be tried for the pains, 
which usually, however, require opium. During convalescence iodide of potas¬ 
sium is recommended for the arthritic pains, and tonics are indicated. 


XIV. CEREBRO-SPINAL FEVER. 

Definition. —An ia£cciiQU&. disease, occurring sporadically and in epi d e m ¬ 
ics, caused by the diploeoee t ti mtraaalhiln ris, characterized by inflammation 
°f the eerebro-spinal meninges and a clinical course of great irregularity. 

Tha-affection is also known by the names of jngligmmt-pnrpuric fever. 
Petechial ,fever, and spotted fever. 
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History. —Vieusseux first destribed a small outbreak in Geneva ?n 1805. 
In 1806 L. Danielson and E. Mann (Medical and Agricultural Register, Bus- 
ton) gave an account of “ a singular and very mortal disease which lately 
made its appearance in Medfield, Mass.” 1'he Massachusetts Medical Soci¬ 
ety, in 1809, appointed James Jackson, Thomas Welch, and J. C. Warren to 
investigate it. Elisha North’s little book (1811) gives a full account of the 
early epidemics. StillC’s monograph ( 18 (h) and the elaborate section in 
vol. i of Joseph Jones’ works contain details of the later 'American outbreaks, 
In his Geographical Pathology, ITirseh dhidos the outhreiiks into four peri¬ 
ods: From 1805 to 1830, in which the disease was most prevalent through¬ 
out the United States; a second period, from 1837 to 1850, when the disease 
prevailed extensively in France, and there were*a few outbreaks in the United 
States; a third period, from 1851 to 1871, when there were outlfreak> in 
Europe and several extensive epidemics in America. During the Civil War 
there were comparatively few cases. It prewyled extensively in Ihe Ottawa 
Valley early in the seventies. In the fourth period, from 1875 to the pre-ent 
time, the disease has broken out in a great many regions. During the pa«t 
fifteen years there have been localized outbreaks in many lands. In the United 
States, during 1898—"00, it prevailed in mild form in 27 states. Since 18!i!) 
there have been extensive outbreaks in Sile-ia, and in the cities of the United 
States on the Atlantic coast. In New York in 1001-5 there were 6,755 cu-e* 
and 3,455 deaths. In the British Isles there have been epidemics in Glasgow 
and Belfast, and a few scattered outbreaks. In Glasgow in 1907 there were 
nearly 1,000 cases with 595 deaths (Chalmers). In Belfast in the 18 months 
ending June, 1908, there were 725 cases with 518 deaths (Robb). 

Etiology.—Cerobro-spinal fever ' occurs in«i>pidemit and in 1 sporadic 
forms. The epidemics are localized, occurring in certain regions, and arc 
rarely very wide-spread. As a rule, c oun tr y dis tricts have been more alllicteil 
'i5an cities. M utiug .districts and seaports have suffered most severely.- The 
outbreaks have occurred most frequently in the winter and spring. The con¬ 
centration of individuals, as of troops in large barracks, seems to be a spe< ml 
jfaetor, and epidemics on the Continent show how liable recruits and young 
soldiers are*to the disease, iln civil life children and young adults are 
most susceptible. Of Koplik’s 77 eases 60 per cent were under two year.- of 
age.J Over-exertion, hyig marches in the beat, depressing mental and bodily 
^unwinding*, and the misery and squalor of the large tenement house- in 
cities are predisposing causes. The disease seems not to be directly coii- 
tagjpus, and is probably not transmitted by clothing or the Qxcretions. 0 is 
very rare to have more than pne or two eases in a bouse, and in a city epidemic 
the distribution of the cases iR very irregular. Councilman has found live 
instances in which the same individual is reported lo have had the dism-i 
twice.fr M enin gitis carriers, persons who ha.vc-tkc.gcnnJn- their Throats m 
n£S£8, but who are themselves unaffected, play an important role in transmit 
ting the disease. 

Spora di c ceeebro-fipinal fever occurs in all the larger -cities and in d« 
country districts of America. The disease lingers in-a city indefinitely ad 1 " 
an outbreak, and inTloston, Philadelphia, and Baltimore a moderate nmiibc 
of cases occur every year. The.meningitis in children, known as the siwpl' 
or-patttTvrMmiOr is the sporadic form. It lias two suggestive features o 
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similarity in the! s easonal incidence and in tlw if not that. q«bph rawwpr Still 
determined the i dentit y of the organism with the mfiningnrfmiP and the 
view has been eonfirmeiTby KTopHK and many others. Houston and Rankin 
claim that while the cultural peculiarities are the same, the sporadic form 
differs in its opsonic and agglutinating powers. The studies of Stuart McDon¬ 
ald and others suggest that it is an attenuated fomi of the gjerni. 

Bacteriology. —In 1887 Wcichselbaum described an organism, the Diplo- 
n-yxug.iatr<U£llularis'meniugitidis, which was probably the same as one pre¬ 
viously found by LeSchtenstern. In the tissues the organism is almost eoa- 
'stanily. within the polynuclear leucocytes. In cultures it has well-character¬ 
ized features, and is distinguishable from the pneumococcus. Since Weichsel- 
bauni’s observations this organism has been met with in all carefully studied 
epidcmicWof the disease. The studies of Councilman in Boston and the numer¬ 
ous observers in the Glasgow, Belfast, New York, and Silesian epidemics have 
continued the constancy of tbisrorganism in the disease. Three important 
facts have been brought out—tlm-presence of the geim in fully half the cases 
in the naso-pbaryux. the existence of it in healthy contacts, and the prepara¬ 
tion of a curative scrum, to be referred to later. 

Morbid Anatomy.— tin malignant cases there may be no characteristic 
changes, the brain and spinal cord showing only extreme congestion, which 
was the lesion described by Vieiisseux. In a majority of the acutely fatal 1 
cases death occurs within the first week. There is intense injection of the 
pia-arachnoid. The exudate is usually fibrino-purulcnt, most marked at the 
base of the brain, where the meninges may be greatly thickened and plastered 
over with it. On the cortex there may be much lymph along the larger fissures 
and in the sulci; sometimes the entire cortex is covered with a thick, purulent 
exudate. It deserves to be recorded that Danielson and Mann made five autop¬ 
sies and were the first lo describe “ a fluid resembling pus between the dura 
and pia mater.” The cord is always involved with the brain. The exudate is 
more abundant on the posterior surface, and involves, as a rule, the dorsal 
and lumbar regions more than the cervical portion. 

/ In the more chronic cases there is general thickening of the meninges and 
Mattered yellow patches mark where the exudate has been. ^The wmtvicles in 
the acute cases are dilated and contain a turbid fluid, or in the posterior 
cornua pure pus. In the chronic eases the dilatation may be very great. The 
’tram substance is usually a little softer than normal and has a pinkish tinge; 
oci of haemorrhage and of encephalitis may be found..! The cranial- nerves are 
lauaHy. iaxaLved, particularly the second, fifth, seventh, and eighth. The 
final nerve roots arc also found imbedded in the exudate. 

Microscopically, the exudate consists largely* of polynuclear leucocytes 
ilosely .packed in a fibrinous material. In sonic instances there are foci of 
indent infiltration and haemorrhage. The neuroglia cells are swollen, with 
argo, clear, and vesicular nuclei. The ganglion cells show less marked changes. 
Diplococci are found in variable numbers in the exudate, being more numer- 
1118 inthe brain than in the cord. 

Lesions in Other farts.—In one of the Boston cases, examination of the 
"asal secretion during life showed diplococei, and in this instance there was 
found post mortem a po^loni. infiltration of the mucous membrane. In two 
°&er cases this .membrane was normal. 
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Litres.—Pnggmonia and pkurisy have been described in the dispute. 
Councilman reports that in the recent epidemic in 13 cases there was con¬ 
gestion with cedenia, in T bronelio-pneumonia, in 2 characteristic croupous 
pneumonia with pneumococci; in 8 pneumyuia due to the diplococcus intra- 
cellularis was present. 

Si'LKHX.—The organ'varies a good deal in size. In only three of tlie 
Boston fatal cases was it found much enlarged. The liver is rarely abnormal. 
Acute nephritis is sometimes present. The intestines show somejpmes swelling, 
of the follicles. 

Symptoms.—Oases differ remarkably in their characters. Many different* 
forms have been described. These are perhaps best grouped into three classes; 

1. Malign a vr Form. —This fulminant or apoplectic tope is found with 
variable frequency in epidemics. It may occur sporadicmly. The onset is 
sudden, usually with violent chills, headache, somnolence^ miasms in the mus¬ 
cles. great depression, moderate elevation oj^ temperaturij; and feeble puU>. 
which may fall to fifty or sixty in the minute. Usually a purpuric rash de\cl¬ 
ops. In a Philadelphia case, in 1SS8, a young girl, apparently quite well,, 
died within twenty hours of this form. There are easel on record in which 
death has occurred within a shorter time. Stille tells of a child of five jean., 
in whom death occurred after an illness of ten hours; and refers to a wise 
reported by Gordon, in which the entire duration of the illness was only five 
hours. Two of Yieusseu.x's cases died within twenty-four hours. 

2. OiiDiXAKY Foum. —The stage of incubation is not known. The disease 
usuallyt sets in-suddenly. There may be premonitory symptoms: 'headache, 
pains in the back, and loss of appetite. More commonly, the onset is with 
headache, severe-chill, and vomiting. The temperature fises to 101° or to - ’ 0 
The pulse is full and strong. An early and important symptom is a'painful 
stiffness of the muscles of the neck. The headache increases, and there are 

/photophobia and great sensitivem -s to noises. Children become verrurriliibk* 
and restless. In severe eases the eoutraelion of the mtiseles of the neck sets 
i‘ip. early, the head is drawn hack. and. when the mtiseles of the hack arc 
also involved, there is-ortho tonos, which is more common than opisthotonus. 
The pains fn the hack and in the limb- may lie very severe. The motor swnp-i 
toms are most characteristic. 1 . Tremor of the muscles may he present, with 
tonic or clonic spasms in the amis or leg', Itigidity of the muscles of the 
back or neck is very common, and the patient lies with the body stiff and the 
head drawn so far back jtliat the occiput may he between the shoulder-blades. 
Except in early childhood convulsions are not common. ^Strabismus is a 
frequent and important symptom. Spasm of the muscles of the face may niso[ 
occur. Cases have been described in which the general rigidity and stillu 0 ' 8 
was such that the body could ho moved like a statue. Paralysis of the trunk 
muscles is rare, hut paralysis of the mtiseles of the eye and the face is ant 
uncommon. [ 

Of sensory, symptoms,) headache is the most dominant and persists from! 
the outset. It is chiefly in the hack of the head, and the pain extends into 
the neck and back. There may be (great sensitivenessi along the spine, and i® 
many cases there is gencraUiyperaestliesi a. 

The.ps yc .hka l symptoms arc pronounced, t Delirium occurs at the onset 
occasionally of jx-furious and maniacal kind. The patient may display at the 
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turf marked erotic symptoms. Ttie delirium gives place in a few days to 
tupox, which, as the effusion increases, deepen* to coma. 

The temperature is irregular and variable, ltcmissions occur frequently, 
ud there is no uniform or typical curve during the disease. In some instances 
Here has been little or no fever.* In others the temperature may reach 105° 

,(• 100°, or, before death, 108°. The, pulse may be very rapid in children; 
ii adults it is at first usually full and strong. In some cases it is remark- 
lily slow, may <iot be more than fifty or sixty in the minute. Sighing 
’aspirations and Q)»yne-Stokes breathing are met with in some instances, 
biless there is pneumonia the respirations are not often increased in 
requency. 

The cutaneoua-symptoms of,the disease are important. Herpes occurs with 
i frequency almhn equal to that in pneumonia or intermittent fever. The 
jietechial rash, w^flch lias given the name spotted fever to the disease, is very 
variable. Stilld rajjtes that of !)8 cases in the Philadelphia Hospital, no erup¬ 
tion was observed in 37. In tfic Montreal cases petechia} and purple spots 
Mere common. They appear to have been more frequent in the epidemics on 
tins continent than in Europe. The petechia; may be numerous and cover the 
entire skin. An erythema or dusky mottling may bo present. In some in¬ 
stances there have been rose-colored hyperaonie spots like the typhoid rash. 
Urticaria or erythema nodosum, ecthyma, pemphigus, and in rare instances 
gangrene of the skin have been noted. 

Leueocvtosis is an early and constant feature, and ranges from 25,000 to 
4U.O00 per cubic millimetre. It persists even in the most protracted cases. 

In one of our cases the diploeoceus intracellularis was isolated from the blood 
daring life. . 

As already stated, vomiting may be a special feature at the onset ; but, as 
a rule, it gradually' subsides. In some instance-, however, it persists and 
becomes the most serious and distressing of the symptoms. Diarrhoea is not 
common. The bowels are usually confined. The abdomen is not tender. In 
the acute form the spleen is usually enlarged. 

The urine is sometimes albuminous and the quantity may be increased. 
Glycosuria has lieen noted in some instances, and in the maljgnant types 
hii'iualuria. 

The course of the disease is extremely variable. Ilirsch rightly states that 
it may rauge between a few hours and several months. More than half of the 
deaths occur within the first five days. In^favorable eases, after the symptoms i 
hav e persi sted for five or six days, improvement is indicated by a lessening of 
tlu 1 spasm, reduction of the fever, and a return of tin 1 intelligence. A s u d d en 
fall in the temperature is of bad omen, Cou\jilfc*eenco is extremely tedious, 
and may be interrupted by complications and sequela; to be noted. ^ 

3._ Anomalous l'oints. 

(n) Abortive Type .—The attack sets in with great severity, but m a day 
or two the symptoms subside and convalescence is rapid. Striimpell would 
di-linguish between this abortive variety, which begins with such intensity, 
and the mild ambulant cases described by certain writers. He reports a case 
in which the meningeal symptoms set in with the greatest intensity and per- 
si-ted for four days, the temperature rising to 105.0° E. On the fifth day 
fHc patient entered upon a rapid and satisfactory convalescence. In the mild 
12 
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cases, as distinguished from tlie # abortive, (the patients complain of kead|cls' t 
nausea, sensations of discomfort in the baek and limbs, and stiffness in the 
neck. There is little or no fever, and only moderate vomiting. These cars 
could be recognized only during the prevalence of an epidemic. 

(&) Jin Intermittent Type has been observed in many epidemics, and i s 
recognized by von Ziemssen and Stille. It is characterized by exacerbations 
of fever, which tnay recur daily or every second day, or follow a curve of an, 
intermittent or remittent character. The pyrexia resembles that of pya-mni 
rather than, malaria. 

(c) Chronic Form .—Heubner states that this is a relatively fre<|iu'ut 
form, though it does not seem to be recognized by many writers on the subjoin. 
An attack may beiprotracted for from two tp flu* or even six months, and 
may cause the most,intense marasmus. It is characterized by ayeries*of recur¬ 
rences of the fever, and may present the most complex symptomatology. It 
is not improbable that in these protracted cases chronic, hydrocephalus or 
abscess of the brain is present. This form (toilers distinctly from the inter¬ 
mittent type. Three eases in our series were of this chronic form; in one 
the disease persisted for ninety days. 

Complications.—Pleurisy, pericarditis, and parotitis are not uncommon 
, Pneumonia is described as frequent in certain outbreaks. Immermann 
found, during the Erlangen epidemic, many instances of the combination of 
pneumonia with meningitis, but it docs not seem possible to determine whether, 
in such cases, pneumonia is the primary disease and the meningitis seeondaiv, 
or vice versa. The frequency with which inflammation of the meninges of 
the brain complicates pneumonia is well known. Councilman suggest' that 
the pneumonia of the disease is not the true croupous form, but due to the 
diplococcus meningitidis. This was found in eight of the Boston cases, ami 
in one it was so extensive that it could have been mistaken for the ordinary 
croupous pneumonia, i'erebro-spinal fever sometimes prevails extcnsiviiv with 
ordinary pneumonia, as in New York in the winter of ltMW-'Ot. AWur /is 
has been the most frequent complication in certain epidemics. Many joints 
are affected simultaneously, and there are swelling, pain, and exudation, some¬ 
times serous, sometimes purulent. This was first observed by James Jack- 
v spn, Sr., in the epidemic which he described^Jfntwitt# is rare. 

Headache.may persist for months or years after an attack. Clwonic hydro¬ 
cephalus occurs in certain instances in children. The symptoms of this arc 
lr K paroxysms of severe headache, pains in the neck and extremities, voiuitiii-'. 
loss of consciousness, convulsions, and involuntary discharges of fares and 
urine” (von Ziemssen). Mental feebleness and aphasia have occasionally 
been noted. 

Paralysis of individual cranial nerves or of the lower extremities mav per¬ 
sist for some time. In some of these eases there may bo peripheral neuriti-. 
as Mills suggested. 

Special Sensei. — Eye. —Optieneuritis may follow involvement of the none 
in the exudation at the base. Acute papillitis was found in 6 out of 40 ears 
tetatnined by Randolph. The inflammation may extend directly into the eve 
along the pia-arachnoid of the optic nerve, causing purulent chowidosirti ! ' 
.•or even keratitis. A neuritis of the fifth nerve may be followed by keratin 
aid purulent conjunctivitis. 
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I JJab.—D eafness very often follows infhynmation of the labyrinth. Otitis 
media, with mastoiditis, may occur from direct extension. In 04 eases of 
meningitis which recovered, Moos found that 55 per cent were deaf, lie sug¬ 
gests that the abortive form of the disease may be responsible for many cases 
of early acquired deafness. In'children this not infrequently leads to deaf- 
mutism. Von Ziemssen states that in the deaf and dumb institutions of Bam¬ 
berg and Nuremberg, in 18T4, a majority of the pupils had become deaf from 
epidemic ccrcbro-spinal meningitis. 

Nose. —Coryza? is not infrequent early in the disease, and Striimpell says 
that in many of his cases nasal catarrh preceded the meningitis. He suggests 
that the latter may be caused by infection from the nose. Certainly the nasal 
secretion appears frequently to, contain the diplocoeci—in 18 cases examined by 
Seherret, and in 10 out of 15 of the Boston eases. 

Diagnosis.—Much has been done of late to enable the practitioner to 
recognize definitely the existence! of meningitis and of the various forms. 

(a) The fever, headache,’delirium, retraction of the neck, tremor, and 
rigidity of the muscles are most important signs. As already mentioned, in 
the meningitis of ccrebro-spinal fever the spinal symptoms are very much 
more marked than in the other forms. One has constantly to bear in mind 
that certain cases of typhoid fever and of pneumonia closely simulate cerebro-- 
spinal meningitis. Ixuig ago Stokes made the wise observation that “ there is\ 
no single nervous symptom which may not and does not occur independently I 
of any appreciable lesion of the brain, nerves, or spinal cord. 

(5) Among the special diagnostic features may be mentioned: 

liman no Btmi—When the thigh is flexed nt right angles to the abdomen, 
the leg can be extended upon the thigh nearly in a straight line. If menin¬ 
gitis be present, strong contractures of the flexors prevent the full extension 
of the leg on the thigh. 

Lumhau Puncture. —The procedure is quite harmless, and in a majority 
of the cases can be done without general anaesthesia, with the aid of a" local 
freezing mixture. As a rule, it is best in children to give a whiff or two of 
chloroform. The patient is turned on the right side with the baok bowed, the 
knees drawn up, and the left shoulder forward. As a rule, thofc is no diffi¬ 
culty in finding the spinal processes, and with the thumb or index finger of 
the left hand as a guide, a small aspirator needle or that of .the antitoxin 
syringe is inserted to one side of the median line and thrust deeply into the 
third lumbar interspace in an upward and inward direction. At a variable* 
di.-dance, according to the age and musculature, the needle enters the spinal 
canal—about two and a half centimetres in infants and from four to six centi¬ 
metres in adults. 

The fluid runs, as a rule, drop by drop, and when meningitis is present 
it is usually turbid, sometimes purulent, occasionally bloody. Meningitis 
muy~be present with a clear fluid. The pressure under which the fluid 
flows may reach 2.50-300 mm., the normal being about 190 mm. Cover- 
glass preparations should be made and studied, and the character of the 
organisms carefully noted. The cover-slip preparations may give the 
diagnosis at once. In acute cases of cerebro-spinal fever the organisms 
may be present in large numbers. There is rarely any difficulty in de¬ 
termining between the pneumococcus and the diplococcus intracellularis. 
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Should the fluid be sterile and tuberculosis suspected, a guinea-pig caayjbo 
inoculated. 

Prognosis. —Hirscli states that the mortality has ranged in various epi¬ 
demics from 20 to 76 per cent. In-ehildren the death-rate is much higher 
than in adults. ' 

Treatment.—The high rate of mortality which has existed in most epi¬ 
demics indicates "the futility of the various therapeutical agents which ha\e 
been recommended. When we consider the nature of the local disease and 
the fact that, so far ns we know, tuberculous and other ^condary forms of 
cerebro-spinai meningitis are invariably fatal, we may wonder rather that 
recovery follows in any ease. 

In strong robust patients the 'local abstraction of blood by wet cups on 
the najie of the neck relieves the pain. General bloodletting is raraly indi¬ 
cated. Cold to the head and spine, which was used in the first epidemics by 
New England physicians, is of great service. LA bladder of ice to the head, 
or an ice-cap, and the spinal ice-bag may be*continuously employed. The 
•Jatter is very beneficial. Hydrotherapy should be systematically used, in the 
form of the tub bath, as recommended by Aufreeht. Xetter speaks 

highly of its good effects, and we have also seen it do good. It may be given 
every third hour. If any counter-irritation is thought necessary, the skin of 
the hack of tlie npek may be lightly touched with thef l’aquelin thermocautery. 
Blisters, which have been used so much, are of doubtful benefit. '/The lumbar 
puncture seems helpful in eases with coma or convulsions, and in any case it 
does no harm. Of internal remedies opium may he given freely, liest as mor¬ 
phia hypodermically. Mercury has no special influence on meningeal inflam¬ 
mation. Iodide of potassium is warmly recommended by ijpme writers. Quin¬ 
ine in large doses, ergot, belladonna and Calabar bean have had advocates. 
Bromide of potassium may be employed in the milder cases, but it is not so 
useful as morphia to gontrol the spasms, lntraspinal injections have been 
tried, and in one of our cases Cushing opened and drained the spinal canal. 
Diphtheria antitoxin has been used with success in the recent New York 
epidemic. 

A serum Jias been prepared and has been used with encouraging success. 
Flexiier recommends doses of 30 ee. of his serum to be injected directly into 
the spinal meninges after the withdrawal of 50 ee. of cercbro-spinal fluid. Of 
400 cases thus treated, collected by Elexner and Jobling, 293 recovered. 

T’he diet should lie nutritious, consisting of milk and strong broths whilp 
the fever persists. Many cases are very difficult to feed, and Heubner recom¬ 
mends forced alimentation with the stomach-tube. The casts seem to bear 
stimulants well, and whisky* or brandy may be given {reely when there are 
signs of a failing heart. 

XV. LOBAR PNEUMONIA. 

(Croupous or Fibrinous Pneumonia; Pneumonitis; Lung Fewer.) 

Definition. —An infectious disease characterized by inflammation of the 
lungs, toxaemia of varying intensity, and a fever that usually terminates by 
crisis. Secondary infective processes are common. The Micrococcus lamro- 
lotus of Fraenkel is present in a large proportion of the cases. 
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(History. —The disease was known to Qjjjjjoctates and the old Greek physi¬ 
cians, by whom it was confounded^ with pleurisy. Among the ancients, Are- 
taeus gave a remarkable description. ■ “ Ituddy in countenance, but especially 
the cheeks; the white of the eyefj very bright and fatty; the point of the nose 
flat; the veins in the temples and neck distended; loss of appetite; pulse, at 
first, large, empty, very frequent, as if forcibly accelerated; heat indeed, exter¬ 
nally, feeble, and more humid than natural, but, internally, dry and very hot, 
]>y means of which "the breath is hot; there is thirst, dryness of the tongue, 
desire of cold air,aberration of mind; cough mostly dry, but if anything be 
brought up it is a frothy phlegm, or slightly tinged with bile, or with a "very 
florid tinge of blood. The blood-stained is of all others the worst.” At the 
end of the seventeenth and the beginning of the eighteenth century Morgagni 
and Valsalva made many accurate clinical and anatomical observations on the 
disease. Our modern knowledge'dates from Laennec (1810), whose masterly 
description of the physical signs, and morbid anatomy left very little for subse¬ 
quent observers to add oj modify. 

Incidence.—One of the most wide-spread and fatal of all acute diseases,- 
pneumonia has become the “ Captain of the Men of Death,” to use the phrase 
applied by John Bunvan to consumption. In England and Wales in 1903 
there were 40,725 deaths from this cause; 13,208 were attributed to lobar 
pneumonia, 17,425 to broncho-pneumonia, 10 to epidemic pneumonia, 216 
to septic pneumonia, while 19,809 were registered as from pneumonia without 
further qualification. In 1902 there were 20,520 deaths from all forms of 
pneumonia, 21,023 in 1901, and 20.147 in 1900. The total number of deaths 
rose above 20,000 in 1890 and 1891 after the influenza, and fell again in 1894 
to 18,000 (Tatham)s The United States Census Report for 1900 gives 106.1 
deaths from pneumonia per 1,000 deaths, against 90.6 in 1890 and 83.30 in 
1880. An apparent increase is noted in the larger cities, particularly New 
York and Chicago. In Greater New York in 1904, c«t of a total of 42,700 
deaths, there were 8,360 deaths from pneumonia, 19.5 per cent, against 16.5 
per cent in 1903, 17 per cent in 1902, 16 per cent in 1901, and 14.7 per cent 
in 1898. In Chicago for the year 1903, out of a total of 28,914 deaths, 4,629, 
or 16 per. cent, were from pneumonia, an increase of 18 per cent since the 
pear 1900 (Reynolds). 

Etiology.— Aue. —To the sixth year the predisposition to pneumonia is 
marked; it diminishes to the fifteenth year, but then for each subsequent 
decade it increases. For children Holt’s statistics of 500 cases give: First 
year, 15 per cent; from the second to the sixth year, 62 per cent; from the 
seventh to the eleventh year, 21 per cent; from the twelfth to the fourteenth 
year, 2 per cent. Lobar pneumonia has been met with in the new-born. The 
elation to age iB well shown in the last U. S. Census Report for 1900. The 
death-rate in persons from fifteen to forty-five years was 100.05 per 100,000 
°f population; from forty-five to sixty-five years it was 263.12; and in per¬ 
sons sixty-five yearB of age and over it was 733.77. Pneumonia may well 
be called the friend of the aged. Taken off by it in an acute, short, not 
often painful illness, the old man escapes those “ cold gradations of decay ” 
80 distressing to himself and to his friends. 

Sex.— -Males arc more frequently affected than females. 

Race.t—I n the United States pneumonia is more fatal in negroes than 
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among the 'whites. Among the farmer, at ^the Johns Hopkins Hospkal, |he 
mortality was rarely under 30 per cent, against an average of about 35 per 
cent in the latter. 

Social Condition. —The disease is morc^ coinmon in thc-dUes. Individ¬ 
uals who are much exposed to hardship and cold are particularly liable to ttyj 
disease. Newcomers and immigrants are stated to be less susceptible than 
native inhabitants. 

Peksonal Condition. —Debilitating causes of all sorts render individuals 
more susceptible. Alcoholism is perhaps the most potent predisposing .factor." 
Bobust, healthy men are, however, often attacked. _ 

Pbevious Attack. —No other acute disease recurs in the same individual 
with such frequency. Instances are on record, of individual^ who have had 
ten or more attacks. The percentage of recurrences has been placed.as high 
as 50. Netter gives it as 31. and ho has collected the statistics of eleven 
observers who place the percentage at 20.8: Among the highest figurtfc for 
recurrences are those of Benjamin llusli, 28, dnd Andral, 10. 

Trauma—Contusion-pneumonia. —Pneumonia may AaUow directly upon 
injury, particularly of the chest, without necessarily any lesion of the Jung. 
Litten gives 4.4 per cent, Stern 2.8 per cent. There have been several well- 
marked cases at the Johns Hopkins Hospital. Stern describes three clini¬ 
cal varieties: first, the ordinary lobar pneumonia i'ollowiM a contusion of the 
chest wall; secondly, atypical cases, with slight l'e\cr and rfllvery characteristic 
physical signs; thirdly, cases with tin* physical signs and features of broncho¬ 
pneumonia. The last two varieties have a favorable prognosis. According to 
Ballard, workers in certain phosphate factories, where they breathe a very 
dusty atmosphere, are particularly prone to pneumonia., 

Cold has been for year- regarded as an important etiological factor. The 
frequent occurrence of an initial chill has been one reason for this widespread 
belief. As to the clos<j association of pneumonia with exposure there can lie 
no question. Wo see the disease occur either promptly after a wetting or a 
chilling due,to some unusual exposure, or come on after an ordinary catarrh 
of one or two day’s duration. Cold is now regarded simply as a factor in low¬ 
ering the resistance of the bronchial and pulmonary tissues. 

Climate and Season. —Climate does not appear to have very much influ¬ 
ence, as pneumonia prevails equally in hot and cold countries. It is stated to 
be more prevalent in the Southern than in the Northern States, but an exam¬ 
ination of the Census Eeports shows that there is very little difference in the 
various state groups. 

Much more important is the influence of season. Statistics are almost 
unanimous in placing the higliest incidence of the disease in the winter and 
spring months. In Montreal, January, the coldest month of the year, but 
with steady temperature, has usually a comparatively low death-rate from 
pneumonia. The large statistics of Seitz from Munich and of Seibert of Neff 
York give the highest percentage in February and March. 

Bacteriology of Acute Lobar Pneumonia. —(a) Micnoooccua. lanokoi.a- 
tus, Pneumococcus oh Dirtococcus pneumoniae or Fhaenkel and Wek'U' 
selbaum. —In September, 1880, Sternberg inoculated rabbits with his ( ' wn 
saliva and isolated a micrococcus. The publication was not made until A|"'»l> 
1881. Pasteur discovered the same organism in the saliva of a child dead 
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o i lfrdrojjhobia in December, 1880,) and the priority of the discovery belongs 
to him, as his publication is dated, January, 1881. There was, however, no 
suspicion that this organism was concerned in the etiology of lobar pneu- 
nioniaj and it was not leally unti^ April, 1884,.that Fraenkel determined that 
the organism found by Sternberg and l’astcur in the saliva, and known as, the 
coccus of sputum septicaemia, was the most frequent germ in pneumonia. 

The organism is a somewhat elliptical, lance-shaped coccus, usually occur- 
, ring in pairs; hence the term diplococeus. It is readily demonstrated in cover- 
glass .preparations with the usual dyes and by the Gram method. About the 
• organism in the sputum a^mpsule can always be demonstrated. Its cultural 
aiuTBioIogical properties present many variations, for a consideration of which 
the student is referred to the text-books on bacteriology. Scarcely any pecul¬ 
iarity issconstant. A large number of varieties have been cultivated. Its 
kinship to Streptococcus pyogenes is regarded by many as very close, but the 
alkaliStsennn-water medium, containing inulin, recommended by His, serves 
to distinguish the pneumococcus from the streptococcus. 

Dislxihrdion imltiie Body. —In the bronchial secretions and in the affected 
l u n g tlic pneumococcus is readily demonstrated in smears, and in the latter 
in sections. By using large quantities of blood (3 to 0 cc.) diluted over 
twelve times with a liquid culture medium, preferably broth, Kinsey was able 
to isolate the pneumococcus from the blood during life in 19 of 25 cases. 

(b) Pneotioco(Pcs Under Other Condition's.—(1) In the Mouth .— 
The studies of the New York Pneumonia Commission have shown that the 
pneumococcus' is present in the months of a large proportion of healthy indi¬ 
viduals, the various observers giving 80 to 90 per cent of positive results. 
The virulence is not always uniform, and Lnngcope and Fox were able to show 
•that the saliva of the same individual increased in virulence during the winter 
months. Some persons always harbor a virulent variety. Buerger at the Mt. 
Sinai Hospital studied the communicability of the orgiiflism from one person 
to another, and it was found repeatedly that normal individuals—i. e., per¬ 
son- in whose mouths tin; pneumococcus was proved by repeated examinations 
to be absent—acquired the organisms by association with cases of pneumonia, 
or with Wealthy persons in whose saliva pneumococci were present- 

(2) Outside the Body. —The viability of the pneumococcus is not great. 
It has been found occasionally in the dust and sweepings of rooms, but Wood 
has shown (New York Commission Report) that the germs exposed to sun¬ 
light die in a very short time—an hour and a half being the limit. Tn moist 
sputum k^it in a dark room the germs lived ten days, and in a badly ven¬ 
tilated room in which a person with pneumonia coughed, the germs suspended 
to the air retained tljeir vitality for several houYs. 

(3) The Pneumococcus in Other Disposes. —The organism is very widely 
distributed, and occurs in many conditions other than croupous pneumonia. 
An acute. septiceemia without local lesion may occur, resembling the typhoid 
septicromia. already described. In a enso reported bv Townsend, a girl, aged six, 
Itod pain in the abdomen, vomiting, and a temperature of 104.2°. There 

no exudate in the throat. She died thirty hours after the onset of the 
B . Vlll ptoms. There was found a general infection with the pneumococcus in 
olon.t, lungs, gpleen, and kidneys. As Rosenau has shown, a bacteriamiio may 
P r °t ede the development of the local lesion in the lungs. In terminal infec - 
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tions the pneumococcus plays antimportanl role. Flexner found it fdur times 
in apute peritonitis, eleven times in acute pericarditis, live times in acute eudo- 
carditis, and three times both in pleurisy and in acute meningitis. 

The germ has been associated with wide-spread epidemics of catarrh of 
the upper air passages, pneumococcus catarrh, almost like influenza, and some¬ 
times with gastro-intestinal disturbances. 

An extraordinary number of local affections are due to the pneumococi us. 
It is a common cause of the primary and secondary 'broiudut*puAuawutii*. 
Infection of the accessory nasal sinuses is most important. Darling found 
them involved in 93 per cent of all pneumococcus infections coming to autopsy 
at Panama. Meningitis may be associated with pneumonia or endocarditis, 
but the so-called primary pneumococcus meningitis is almost always secondary 
to sinus infection, 90 per cent in 35 cases (Darling). Pericarditis,*enduiur- 
ditis, empyema, peritonitis, arthritis, conjunctivitis, otitis may be primary 
infections with this ubiquitous germ. . , 

(c) Bacillus pxeuuonijj of Fuikola.noku.—T his is a larger organism 

than the pneumococcus, and appears in the form of plum]), short rods, it abo 
shows a capsule, but presents marked biological and cultural differences from 
Fraenkel’s pneumococcus. It occurred in 9 of AVeichselbaunTs 129 cases. It 
may cause broncho-pneumonia and other affections, but probably is not a 
cause of genuine lobar pneumonia. The exudate in pneumonias caused by 
this bacillus is usually more viscid and poorer in fibrin than that in diplo- 
coccus pneumonias. * 

(d) Other Organisms.—V arious bacteria may be associated with tlw 
pneumococcus in lobar pneumonia, the most common of these being Strep¬ 
tococcus pyogenes, the pyogenic staphylococci, and Fi>iedlhndcr’s pneumo- 
bacillus; but while these latter may cause broncho-pneumonias, they lane 
not been satisfactorily demonstrated to be other" than secondary invaders 
in lobar .pneumonia.--Likewise the pneumonias caused by Bacillus typham-. 
Bacillus diphtheria, and the influenza bacillus are not to be identified with 
true lobar pneumonia. 

C llJUdfllly , the infectious nature of pneumonia was recognized long before 
we knew anything of the pneumococcus. Among the features whidi favored 
this view were the following: first, the disease is similar to otherTOfections 
incite mode pf outbreak. It may occur in endemic form, localized in certain 
houses, in barracks, jails, and schools. As many as ten occupants of one house 
have been attacked. I have seen three members of a family consecutively 
attacked with a most malignant type of pneumonia. Among the more remark¬ 
able endemic outbreaks is that reported by W. B. Hodman, of Frankfort. K.v- 
In a prison with a population of 735 there occurred intone year 118 cases of 
pneumonia with 25 deaths. The disease may assume epidemic proportions. In 
the Middlesborough epidemic, so carefully studied bv Ballard, there were dS3 
persons attacked, with a mortality of 21 per cent. During some years pneu¬ 
monia is so prevalent that it is practically pandemic. Direct 'contagion I s 
suggested by the fact that a patient in the next bed to a pneumonia case nuw 
take the disease, or 2 or 3 cases may follow in rapid succession in a ward. B 
is very exceptional, however, for nmscs or doctors to. Jbe attaoked. 

Secondly, as in other acute infections, the constitutional symptoms may 
bear nojproportion whatever lolhe severity, of the local lesion.' As is well 
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knolra, S patient may have a very small apex pneumonia which does not seri- 
ouslxjmpair the breathing capacity^ but which may be accompanied wit& the 
niost intense toxic features. 

Thirdly, the clinical course | the disease is that of an acute infection. 
It is the very type of a self-limited disease, running a, definite cycle in a 
way seen only in infectious disorders. 

Conditions Favoring Infection. —Some have already boon* ref erred to, but 
of many we are still ignorant. The one all-important fact, emphasized by 
the work of the New York Commission, is that a majority of us harbor the 
germ in mouth or nose or throat. It has been shown that the virulence varies 
at different periods, and with this may be associated the well-known seasonal 
prevalence of the disease. Some individuals are less resistant, and in no 
other acute disease may so many successive attacks occur in the same person. 
It is notorious that the negro race in the T.'nited States, in Panama, and in 
South Africa shows an extreme susceptibility; on the other hand.'the Chinese 
in the South African compounds show an extraordinary resistance to the 
disease (Porter). Probably for each one of us it is a battle between the 
degree of resistance and the virulence of the organism which we harbor. A 
catarrh of the upper air passages, exposure, alcoholism, etc., weaken the 
defences, and give the ever-present enemy a chance, either for a frontal attack 
in the lungs, in an acute pneumonia, or to make a flanking assault on some 
unprotected region, causing a peritonitis, otitis, sinusitis, etc. 

Immunity and Serum Therapy. —The pneurflocomis docs not produce in 
arijfjtiaj cultures any strong, soluble toxin analogous to the diphtheria toxin 
nr the tetanus toxin, but its poison is contained within the bacterial cells, 
front w hich i t may be extracted in various ways, or it may be set free from 
the (lead or degenerated cocci. The possibility that the pneumococcus may 
secrete a soluble toxin in fhe infected human or animal body may be admitted, 
but of this there is no conclusive demonstration. Bj—the use of living or 
dead pneumococci or their extracts, animals may be vaccinated against this 
organism, so that their blood-serum is capable of protecting susceptible ani¬ 
mals against many times the minimal fatal dose of the virulent pneumococcus. 
Strong matedive serum has thus been obtained from rabbits, torses, asses, 
rows, an W other animals subjected to repeated inoculations with dead and liv¬ 
ing cultures of tire pneumococcus. This specific serum is neither antitoxic 
nor bactericidal. Metelmikoff believes that it acts by stimulating the leuco¬ 
cytes to ingest and destroy the pneumococci, but A. E. Wright and Douglas 
have shown that the protective constituent, which they call an opsonin, enters 
into chemical combination with the cocci, rendering them thereby more read¬ 
ily engulfed and digested by the phagocytes. ‘Neufeld and ltimpau have 
readied a similar conclusion as to the mode of action of this immune serum. 
■M. Wassermann finds that the specific protective substances are formed in 
the hone-marrow, and thence distributed to the blood. There is evidence that 
similar specific substances are produced in human beings infected with this 
0r Kanism, and the crisis of pneumonia is explained by the formation and accu¬ 
mulation of these substances in the body. 

Many trials have been made of the curative value of antipneumococcic 
s^rum in the treatment of pneumonia, the serum made by Pane having been 
must extensively employed. Thus far it has not been shown that this serum 
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influences in anv marked dcgreot the course of the disease in man. Paskler 
claims to have observed favorable results from the use of a polyvalent serum 
prepared according to a method devised bv Bonier, and he advocates its 
employment especially in patients with symptoms of scveie infection. 

Morbid Anatomy—Since the time of Lacnnec, pathologists have recog. 
nized three stages in the intlamed lung: engorgement, red hepatization, and 
gray hepatization. 

1 I n the stage of engorgement the lung tissue is deep*red in color, firmer 
to the touch,°and more solid, and on section the surface is bathed with 
blood and scrum. It still crepitates, though not so distinctly as healthy lung, 
and excised portions float. The air-cells can be dilated by insufflation from 
the bronchus'. The. capillary vessels are greatly distended, the alveolar epi¬ 
thelium swollen, and the air-cells occupied by a variable number Of blood- 
corpn-eles and detached alveolar cells. [» the stage of red hepatization the 
lung tis-iie is .solid, firm, and airless. If thy entire lobe is involved it looks 
voluminous, and shows indentations of the ribs. On section, the surface i- 
drv. reddish-brown in color, and has lo-t the deeply congested appearance 
of the first stage. One of the most remarkable features is_Lhe, friability: in 
striking contrast to the healthy lung, which is torn with ditlieulty. The sur¬ 
face has a granular appearance due to the' fibrinous plugs filling (he air-cells. 
The distinctness of this appearance varies greatly with the size of the alveoli, 
which are about 0.10 mm. in diameter in the infant. 0.15 or 0.1(5 in the adult, 
and from 0.20 to 0.25 in old age. On scraping the surface with a knife a 
reddish viscid serum is removed, containing small granular masses. The 
smaller bronchi often contain fibrinous plug'. If the lung has been removed 
before the heart, it is not uncommon to find solid moulds of clot filling the 
blood-ve"els. Microscopically, the air-cells are seen to he occupied by coagu¬ 
lated fibrin in the mo-lies of which are red blood-corpuscles, mononuclear and 
polynuclear lCucoeyte^eand alveolar epithelium. The alveolar walls are inlil- 
trated and leucocytes are -ecu in the interlobular tis su es, fover-glass prepa¬ 
rations from the exudate, and thin sections show, ii^a rule, the diplmou-i 
already referred Ip, many of which are contained within cells. Staphvloceei 
and streptococci may also be seen in some eases. In the stage of gray liep'ilr.ii- 
tion the tissue has changed from a reddish-brown to a grayish-while color. 
The. surface .is moister. the exudate obtained on scraping is more turbid, the 
granules in the acini are less distinct, and the lung tissue is still.more friahle. 
The air-cells are densely filled with leucocytes, the fibrin network and the 
red blood-corpuscles have largely disappeared. A more advanced condition 
of gray hepatization is that known as purulent in/illratmn, in which the lung 
tissue is softer and bathed with a purulent fluid. Smuil abscess cavities may 
form, and by their fusion larger ones, though this is a rare event in ordinary 
pneumonia. 

Resolution. —The changes in the exudate which lead to its resolution aw 
due to an autolytic digestion by proteolytic enzymes which arc present nnivlt 
more abundantly in gray hepatization than in the preceding stage. Tim dis¬ 
solved exudate is for the most part excreted by the kidneys. By following dm 
nitrogen excess in the urine the progress of resolution may be followed .uni 
even an estimate formed of the amount of the exudate thus eliminated. In 
a study, from my clinic II. W. Cook found in cases of delayed resolution Hmt 
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the Aitro&en excess in the urine (4hich persisted until the lung was clear) 
lias very large, and he suggests thabdelayed resolution may really be a matter 
of continued exudation. , 

General Details of Hie Morbio} Anatomy .—In 100 autopsies, made by me 
at the General Hospital, Montreal, in 51 cases the right lung was affected, in 
32 the left, in 17 both organs. In 27__easgs the entire lung, with the excep¬ 
tion. perhaps, of a narrow margin at the apex and anterior border, was con¬ 
solidated. In 31 casks, the lower lobe alone was involved; in 13 cases, the 
upper lobe alone. When double, the lower lobes were usually affected together, 
but ill three, instances the lower lobe of one and the upper lobe of the other 
were attacked. In 3 cases, also, both upper lobes were affected. Occasion¬ 
ally the disease irtvolves the greater part of both lungs; thus, in one instance 
the left otgan with the exception of the anterior border was uniformly hepa- 
tizeil. while the right was in the stage of gray hepatization, except a still 
smaller portion in the onrrespoujljng region. In a third of the cases, red and 
, gra\ hepatization existed together. Tn 22 instances there was gray hepatiza- 
! turn. As a rule the unaffected portion of the lung is congested or (edematous. 

I When the greater portion of a lobe is attacked, the uninvolved part may be in 
a -t.ite of almost gelatinous (edema. The unaffected lung i' usually congested, 
particularly at the posterior part. This, it 11111-1 be remembered, may bo 
largely due to post-mortem subsidence. The iinintlumed portions are not 
always congested and (edematous. Tin* upper lobe may be dry and bloodless 
wlicii the lower lobe is uniformly consolidated. The average weight of a 
normal lung is about lino grammes, while that of an inflamed organ may be 
.51 mi. 2.000, or even 2.500 grammes. 

The bronchi contifin. as a rule, at the time of death a frothy serous fluid, 
nrelv the tenacious mucus so characteristic of pneumonic sputum. The 
nit on.- membrane is usually reddened, rarely swollen. In the affected areas 
lie smaller bronchi often contain fibrinous plugs. whieh'*tiiay extend into the 
tiger tidies, forming perfect easts. The bioiultial glands are swollen and 
iiai even be soft and^mlpy. The pleural surface of the inflamed lung is 
nvnviably involved when the process becomes superficial. Commonly, there 
s only a thin sheeting of exudate, producing slight turbidity of the mem- 
ii'tiiie \n only two of the hundred instances the pleura was not involved. 
In slime cases the fibrinous exudate may form a creamy layer an inch in tliick- 
tc" A serous exudation of variable amount i- not uncommon. 

Lesions in Other Organs.— The heart, particularly its right chamber, is dis¬ 
tended with firm, tenacious eoagula. which can be withdrawn from the vessels 
K dendritic moulds. In no other acute disease do wo meet with eoagula of 
'iicli solidity. The spleen is often enlarged, though in only 35 of the 100 
e ? M '' "as the weight above 2<>0 grammes. The kidneys show parenchymatous 
welling, turbidity of the cortex, and. in a very considerable proportion of the 
ca-i.-—25 per cent—chronic interstitial changes. 

i’'1'irarJUis is not infrequent, and occurs more particularly with pneu- 
1 "°iua of the left side and with double pneumonia. In 3 of the 100 autop- 
s *''' n was present, and in t of them the lappet of lung overlying the peri- 
tai'dnim with its pleura was involved. ; Eiidoiiinlilis is more frequent and 
%11 'i'ed in 16 of the 100 cases. I 11 5 of these the endocarditis was of the 
8u "ple character; in 11 the lesions were ulcerative. Of 209 eases of malig- 
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nant endocarditis which I collected fromlthe literature, 54 occurred* in pneu¬ 
monia. Kanthack found an antecedent pneumonia in 14.2 per cent of ea«s 
of infective endocarditis. In the recent figures collected by E. F. Wells, of 
.517 fatal cases of acute endocarditis, 22.3 per cent were in pneumonia. It ls 
more common on the left than on the right side of the heart. Of 61 of a ■ 
series of 107 cases of endocarditis in Professor Welch’s laboratory in which 
cultures were made, pneumococci were found in 21. Tn 7 of the cases there 
was a general pneumocoecie infection. Myocarditis and* fatty degeneration «{• 
the heart may be present in protracted eases. 

Meningitis, which is not infrequent, may be associated with malignant 
endocarditis. It was present in 8 of the 100 autopsies. Of 20 cases of menin¬ 
gitis in ulcerative endocarditis 15 occurred in pneumonia. The meningiti- is 
usually of the convex. .* 

Croupous or diphtheritic inflammation may occur in other parts. A croup¬ 
ous colitis , as pointed out by Bristowe, is pot very uncommon. It occurred 
in 5 of my 100 post mortems. It is usually a thin, flaky exudation, mu-t 
marked on the tops of the folds of the mucous membrane. In one case there 
was a patch of croupous gastritis, covering an area 2 by 8 cm., situated to the 
left of thfe cardiac orifice. 

The liver shows parenchymatous changes, and often extreme engorgement 
of the hepatic veins. 

Symptoms. — Course of the Disease ix Typical Cases. —We know hut 
little of the incubation period in lobar pneumonia. It is probably very short. 
There are sometimes slight catarrhal symptoms for a day or two. As a rule, 
the disease,sets in abruptly with a severe chill, which lasts from fifteen to 
thirty minutes or longer. In no acute disease is an initial chill so eon-tunt 
pr so severe. The patient may be taken abruptly in the midst of his work, or 
-way awaken out of a sound sleep in a rigor. The temperature taken during 
the chill shows thatrthe fever has already begun. If seen shortly after the 
onset, the patient has usually features of an acute fever, and complains of 
headache and general pains. Within a few hours there is pain in the -ide, 
often of an agonizing character; a short, dry, painful cough begins, and the 
respirations are increased in frequency. When seen on the second or third 
day, the picture in typical pneumonia is more distinctive than that prc-enled 
by any other acute disease. The patient lies flat in bed, often on the allVci'd 
side; the face is flushed, particularly one or both cheeks; the breathing is 
hurried, accompanied often with a short expiratory grunt; the ala; nasi dilute 
with each inspiration; herpes is usually present on the lip^ or nose p the eyes 
are bright, the expression is anxious, and there is a frequent short cough 
which makes the patient wince and hold his side.* The expectoration is 
blood-tinged and extremely tenacious. The temperature may be 10-1 nr 
105°. The pulse is full and bounding and the pulse-respiration ratio in" 1 ' 1 
disturbed. Examination of the lungs shows the physical signs of consolida¬ 
tion—blowing breathing and fine rales. After persisting for from seven tc 
ten days the crisis occurs, and with a fall in the temperature the patient p""® 
from the condition of extreme distress and anxiety to one of compand''"' 
comfort. 

Special Feature !.—The fever rises rapidly, and the height may be I" 1 ' ” 
105° within twelve hours. Having reached the fastigium, it is remark:' 1 '!, 
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constant.* Often the two-hour temperature chart will not show for two days 
more than a degree of variation. In children and in cases without chill the 
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Chart X.—Fever, Pulse, and Respiration in Lobar Pneumonia. 


is more gradual. In old persons and in drunkards the temperature range 
* lower than in children and in healthy individuals; indeed, one occasionally 
with an afebrile pneumonia. 
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The Cbisis— After the fevjpr has pvjrsisted for from five to nine or ion 
days there is an abrupt drop, known aS ,tli<> crisis, which is one of the-mM 
characteristic features of the disease. The day of the crisis is vamble. It 
is very uncommon before the third day, ajpl rare after the twelfth. 1 
seen it as^early as the third day. From the time of Hippocrates it has 
thought to be'more frequent on the uneven days, particularly the fifth and 
seventh A ^critical rise of a degree or two may occur. In one ca-e the 
temperature rose from 105° to nearly 101°. and then in a few hours tell to. 
normal. Not even after the chill in malarial fever do we see such a prompt 

The usual time is fro 


tave 

iivi^ 


five to twelve 
eight deems 


Ion as 


and rapid drop in the temperature. The usual ume is irout: 
hours, but often in an hour there may occur a tall of six dr 
(S. West). The temperature may be -abnormal after the crisis, §- 
96° or 9'° Usually there is an abundant sweat, and the patient .sink- into 
a comfortable sleep. * The day after the crisis there may be a slight «hUQ! "'“I 
rise A vmulo-crim is not very uncommon, in which on the fifth or mmIi 
day the temperature drops from 1(11° or l<»8° to 103°. and then rises again. 
When the fall takes place gradually within twenty-ftmr hours it is called a 
protracted crisis. If the fever persists beyond the twelfth day, the fall is 
likely to be by lysis. In children this mode of termination is common, and 
occurred in one-third of a series of 183 cases reported by Morrill. Occasion¬ 
ally in debilitated individuals the temperature drops rapidly just before death* 
more frequently there i- an ante-mortem elevation. In eases of delayed reso¬ 
lution the fever may per-ist for -ix or eight weeks. The crisis is the mo-t 
remarkable single phenomenon of pneumonia. \\ ith the fall in the fever dm 
respirations become reduced almost to normal, the pulse slows, and the patient 
passes from perhaps a state of extreme hazard and distress to one of -atVty 
and comfort, and yet, so far as the physical examination indicates, them is 
with the crisis no special change in the local condition in the lung. 

Paix. —There yearly a sharp, agonizing pain, generally referred m tin’ 
region of the nipple or lower axilla of the affected side, and much aggravated 
on deep inspiration and on coughing. It.is associated, os Aret.eus rem.uk-, 
with involvement of the pleura. It is absent in central pneumonia, and uuuh 
less frequqfit in apex pneumonia. The pain may be severe enough to rojinrc 
a hypodermic injection of morphia. As has been recognized for m"l' 
years, the pain may be altogether abdominal, either central or in the n-M 
iliac fossa, suggesting appendicitis. Crozer Griffith, enlling attention m dir 
frequency of the simulation in children, reports 8 cases, and has coll"to 
34 cases from the literature, many in adults. The operation for appendtcita 
has been performed. 

T)yspx (ka is an almost constant feature. Even eajly in the disense the r* 
pirations may be 30 in the minute, and on the second or third day bciioii 
40 and 50. The movements are shallow, evidently restrained, and 1 1 j 1 
patient is asked to draw a deep breath he cries out with the pain. Expirah" 
is frequently interrupted by an audible grunt. At first with the m< i’" 1 ' 1 
respiration there may be no sensation of distress. Later this may be I" 1 " 1 ' 1 
in a marked degree. In children the respirations may be 80 or e'en I 11 ' 
Many factors .combine to produce the shortness of breath—fthc pain m 1 
sfde,'the toxaemia, the fever, and the loss of function in a considerable an 
of the lung tissue. Sometimes there appear to be nervous factors at "° r 
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Thf^t it.does not depend upon the consolation is shown by the fact that 
after the crisis, without any change in the local condition of the lung, the 
number of respirations may drop to normal. The ratio between .the respira¬ 
tions and the pulse may be 1 tol2 or even 1 to 1.5, a disturbance rarely -o 
marked in any other disease. 

Cough. —This usually comes on with the pain in the side, and at first is 
‘eh}’, hard, and without any expectoration. Later it becomes Very characteri- 
tic—frequent, short,,restrained, and associated with great pain in the side, 
'in old persons, in drunkards, in the terminal pneumonias, and sometimes in 
young childrm, there may be no cough. After the crisis the cough usually 
becomes mucSpeasier and the expectoration more easily expelled. The cough 
is sometimes persistent, continuous, and by far the most aggravated and dis¬ 
tressing symptom of the disease. Paroxysms of coughing of great intensity 
after the crisis suggest a pleural exudate. 

Sputum. —A brisk haemoptysis may be the initial symptom. At first the 
sputum may be mucoid, but usually after twenty-four hours it becomes blood- 
tinged, viscid, and vqjgr tenacious. At first quite red from the unchanged 
blood, it gradually becomes rusty or of an orange yellow. The tenacious 
viscidity of the sputum is remarkable: it often 1ms to be wiped from the lips 
of the patient. When jaundice is present it may be green or yellow. In low 
types of the disease the sputum may lie fluid and of a dark brown color, 
resembling prune juice. The amount is very variable, ranging from loo to 
300 cc. in the twenty-four hours. In lot) ea-es m my clinic studied by Emer¬ 
son, in 10 there was little or no sputum; in 152 it was typically ru-tv; in 53 
blood-streaked; in 3 eases the sputum was very bloody. In children and very 
old people there may lie no sputum whatever. After the crisis the quantity 
variable, abundant in some eases, absent in others. 

Microscopically, the sputum consists of'leucocytes, mucus corpuscles, red 
lood-eorpuseles in all stages of degeneration, and brqnehial and- alveolar 
fithelinm. Iliematoidin crystals are occasionally met with. Of miero-organ- 
ins the pneumococcus is usually present, and sometimes Friedlander's bacillus 
ad the influenza bacillus. Very interesting constituents are small cell moulds 
f the alveoli and the fibrinous easts of the bronchioles; the latter may be 
3r .v plainly visible to the naked eye. and sometimes may form good-sized 
endritic casts. Chemically, the expectoration is particularly rich iu calcium 
blonde. 

Physical Signs. — Inspection. —The position of the patient is not eon- 
tant. He usually rests more comfortably on the affected side, or lie is propped 
P with the spine •curved toward it. Orthopiuva is rare. 

In a small lesion no differences may lx- noted between the sides: a- a 
movement is tnucli less on the affected side, which may look larger. 
Lth involvement of a lower lobe, the apex on the same side may show greater 
W'l'inent. The compensatory increased movement on the sound side is *oiue- 
'nies very noticeable even before the patient's chest is bared. The intercostal 
Pti 1 ' s are not usually obliterated. When the cardiac lappet of the left upper 
i involved there may lie a mnrked increase in the area of visible cardiac 
Ration. • Pulsation of the affected lung may cause a marked movement of 
, e chpstjrall (Graves). Other points to be noticed in the inspection are the 
gurney of the respiration, the action of the accessory muscles, such as the 
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Btemo-cleido-mastoids and scaleiy, and th<J dilatation of the nostrils with each 
inspiration. » 

Mensuration mav show a definite increase in the volume at the side,! 
affected, rarely more, however, than 1 or 1 Ji cm. 1 

Paltation. —The lack of expansion on the affected side is sometimes more 
readily perceived by touch than by sight. The pleural friction m ay,be felt. 
On asking the phtient to count, the voice fremitus is greatly increased in com¬ 
parison with the corresponding point on the healthy sidtx It is to be remcm-, 
bered that if the bronchi are filled with thick secretion, or if, in what is 
known as massive pneumonia, they are filled with fibrinous exudate, the tac¬ 
tile fremitus may be diminished. It is always well to ask the patient to cough 
before testing the fremitus. 

Percussion.-s-Iu the stage of engorgement the note is higher pitched and 
may have a somewhat tympanitic quality}' the so-called Shade's resonance. 
This can often be obtained over the lung tissue just above a consolidated area. 
L. A. Conner calls attention to a point which*nll observers must have noticed, 
that, when the patient is lying on his side, the percussion at the dependent 
base is ,£ deeper and more resonant than that, of the upper side,’’ which by con¬ 
trast may seem abnormal, and there may even lie a faint tubulabdoment added 
to the vesicular breathing on the compressed side. . When the lung is hepu- 
tized. the percussion note is dull, the quality varying a good deal from a note 
which has in it a certain tympanitic quality to one of absolute flatness. There 
is not-iha-wooden flatness of effusion and the sense of resistance is not so great. 
During resolution the tympanitic quality of the percussion note usually re¬ 
turn.-. For weeks or months after convalescence there may be a higher- 
pitched note on the affected side. Win trich’s change ip the percussion note 
when the mouth is ojien may lie very well mnrke^n pneumonia of the upper 
lobe. Occasionally there is an almost metallic quality over the consolidated 
area, and when thi^exists with a very pronounced amphoric quality in the 
breathing the presence of a cavity may bo suggesjpd. In doep-seated pneu¬ 
monias there may be for several days no change in the percussion note. 

Auscultation.— Mpjjot. suppressed breathing in the affected part is often 
a marked feature in the early stage, and is always suggestive. Only in a few 
cases is the breathing harsh or puerile. Tory early there is heard at the end 
of inspiration the fine crepitant rale, a series of minute cracklings heard close 
to the ear, and perhaps not audible until a full breath is drawn. This is prob- 
aHly~n fine pleural crepitus, as J. B. learning maintained; it is usually be¬ 
lieved to be produced in the air-cells and finer bronchi by the separation of 
the sticky exudate.f_JnJhe.stage of red hepatization and when dulness is well 
defined, the.respiratiou is* tubular, similar to that hjard in health over the 
larger bronchi. It is heard first with expiration (a point noted by James 
Jackson, Jr.), and is solffifitlof low pitch. Gradually it becomes more in¬ 
tense, and finally presfenfs~ah Intensify unknown in any other pulmomui 
affection—of high pitch, perfectly dry, and of equal length with’inspirntioi 
and expiration':"' Tt'Ts simply the propagation of the laryngeal and trachea 
Jsounds through the bronchi and the consolidated lung tissue. The perinea 
oility of the bronchi is essential to its production. ^Tubular breathing is ab«!» 
inthe excessively rare cases of massive pneumonia in which the larger brunet 
are completely filled with exudation. /Ijfhen resolution begins mucous rail 
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gf■ all siaes can be heard. At first, they are f small and have been called the 
^dux-ctepilus.*, The voice-sounds tjnd the expiratory grunt are transmitted 
through the consolidated lung with great intensity. /This bronchophony may 
have a curious nasal, quality, to -trhich the term icgophony has been given. 
There are cases in which the consolidation is deeply seated—so-called central 
pneumonia, in which the physical signs are slight or even absent, yet the 
cough, the rusty expectoration, and general features make the diagnosis 
.certain. 

Ciroulatory Symptoms.— During the chill the pulse is small, but in the 
succeeding fever it becomes full and bounding. In cases of moderate severity 
it ranges from 100 to 116. It is not often dicrotic. Tn strong, healthy indi¬ 
viduals and in children there may be no sign of failing pulse throughout 
the attack. With extensive consolidation the left ventricle may receive a 
very much diminished amount, of blood and the pulse in consequence may 
Ik* small. In the old and feeble it may he small and rapid from the outset. 
The pulse may be full, soil, *Sry deceptive, and of no value whatever in 
prognosis. 

Blood PREssntE. —During the first few days there is no change. The 
extent of involvement seems to have Do effect upon the peripheral blood pres¬ 
sure. In the Toxic eases the pressure may begin to fall early; a drop of 15-20 
mm. Hg. is perfectly safe, but a progressive full indicates the need of stimula¬ 
tion. A sudden drop is rarely seen except just before death. A slow, gradual 
fall of more than 20 mm. ilg. means eardio-vascular asthenia, and calls for an 
increase in the stimulation. The crisis has no effect on the blood pressure. 
The heart-sounds are usually loud and clear. During the intensity of the fever, 
particularly in children, bruits are not uncommon both in the mitral and in 
the pulmonic areas. The^eond sound over the pulmonary artery is accen¬ 
tuated. Attention to this sign gives a valuable indication as to the condition 
of the lessor circulation. With distention of the right chambers and failure 
of the right ventricle to §mpty itself completely the pulmonary second sound 
becomes much less distinct. When the right heart is engorged there may be 
an increase in the dulnc«s to the right of the sternum. With gradual heart 
.weakness and signs of dilatation the long pause is greatly shortened, the 
sounds approach each other in tone and have a fictal character (etuhryo- 
cardia). 

There may be a sudden early collapse of the heart with very feeble, rapid 
pulse and increasing cyanosis. 1 have known this to occur on the third day. 
E'en when these symptoms are very serious recovery may take place. In 
other instances without any special warning death may occur even in robust, 
previously healthy men. The heart weakuess may lie due to paralysis of the 
raso-motor centre an<? consequent lowering of the general arterial pressure, 
flic soft, easily compressed pulse, with the gray, ashy facies, cold hands and 
the clammy perspiration, and the progressive prostration tell of a toxic 
action on the vaso-motor centres. Endocarditis and pericarditis will be eon- 
81 (luted under complications. 

Blood, —Ana; mi a is rarely seen. Bollinger has called attention to an 
°ligu*inia due to the large amount of exudate. A decrease in the red cells may 
°ceur at the time of the crisis. There is in most cases a leucoeytosis, which 
appears early, persists, and disappears with the crisis. The leucocytes may 
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, , Tom 12000 to 40,000 or even >100,000 per cubic millimetre. The 
number from w *\>, . r ,, f i r0D j n the fever, particularly 

Ml in the leucocytes..often «U tta eo inci.l,,’, 

when resolution is delayed. thefleucocvtes The leucocytosia bears 



Chart XI. 


tosis may be absent, and in any case the continuous absence may be ^ ^ 

an unfavorable sign. A striking feature in the blood-slide A the ne ^ 

density of the fibrin network. This corresponds to the> great Th 

fibrin rlnr-proportion T jpj a f from 4 to 10 parts per . tho usa^.- 
Mn^.pUteL are greatly ijimam. 









LOBAR PNEUMONIA. 


179 


Digektive Organs, —The tongue! is white* and furred, and in severe toxic 
eases rapidly becomes dry. Vomiting is not uncommon at the onset in chil¬ 
dren. The appetite is lost. Constipation is more common than diarrhoea. 
A distressing and sometimes dangerous symptom is meteorism. Fibrinous, 
pneumococcic exudates may""occur in the conjunctiva-, nose, mouth, prepuce, 
and anus (Cary). The liver may be depressed by the large right lung, or 
enlarged from the engorged right heart, or as a result of the infection. The 
spleen is usually enlarged, and the edge can be felt during a deep inspiration. 

Skin.—Among cutaneous symptoms one of the most interesting is the 
association of herpes with pneumonia. Not excepting malaria, we see labial 
herpes more frequently in this than in any other disease, occurring, as it 
does, in from 12 to 40 per cent of the cases. It is supposed to lie of favorable 
prognosis* and figure* b^ye been'quoted in proof of this assertion. It may 
also occur on the genitals,#dn<^. anus. Its significance and relation to 

the disease are unknownl.* At th#wfoght of the disease sweats are not common, 
but at the crisis they may? be prp{jfe. Redness of one cheek is a phenomenon 
long recognizotLin connection. ijS pneumonia, and is usually on the same 
side as the diW^h A diffitdetrajuiema is occasionally seen, and in rare cases 
purpura. JamHke is refer&jEitiJamong the complications. 

Urine.—Eany in the yRseaSff it present-, the usual febrile characters of 
high color, high specific gravity, and increased acidity. A trace of albumin 
is very common. There may be tube-casts, and in a few instances the exist¬ 
ence of albumin, tube-easts, and blood indicates the presence of an acute 
nephritis. The urea and uric acid are usually increased at first, but may lie 
much diminished before the crisis, to increase greatly with it,- onset. Robert 
Hutchison’s researches show that a true retention of chlorides within the 
body takes place, the average amount being about 2 grams daily. It is a more 
constant feature of pneumonjl than of any other febrile disease, and this 
being the case, a diminution or the chlorides in the urine may be of value in 
the diagnosis from pleurisy with division or empyema. It is to be remem¬ 
bered that in dilatation of the stomach chlorides may be absent. Haematuria 
is a rare complication. 

Cerebtal Symptoms. —Headache is common. In children convulsions occur 
frequently at the outset. Apart from meningitis, which will be considered 
separately, one may group the cases with marked cerebral features into— 
First, the so-called cerebral pneumonias of children, in which the disease 
*ts in with a convulsion, and there art- high fever, headache, delirium, great 
irritability, muscplar tremor, and perhaps retraction of the head and neck, 
trie diagnosis of meningitis is usually made, and the local affection may be 

overlooked. 

Secondly, the cases with maniacal symptoms. These mav occur at the 
Ter f outset, and I once performed an autopsy on a case in which there ( was 
Oo suspicion whatever that the disease was oilier than acute mania. The 
°nse physician should give instructions to the nurses io watch such eases 
very carefully. On March 22. 1894, a patient who had been doing very well, 

I b the exception of slight delirium, while the orderly was out of the room 
°r,a few moments, got up, raised the window, and jumped out, sustaining 
fracture of the leg and of the upper lumbar vertebrae, of which he died. 
Thirdly, alcoholic cases with the features of delirium tremens. It should 
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be an invariable rule, even if fever be notj present, to examine the lungs in a 
ease of mania a potu. 

Fourthly, cases with toxic features, respmbling rather those of ujtemia. 
Without a chill and without cough or pain* in the side, a patient may ha\e 
fever, a little shortness of breath, and then gradually grow dull mentally, and 
within three days be in a condition of profound toxaemia with low, muttering 
delirium. 

It is stated that .apex pneumonia is more often accompanied with se\ ere' 
delirium. Occasionally the cerebral symptoms occur immediately after the 
crisis. Mental disturbance may persist during and after convalescence, and 
in a few instances delusional insanity follows, the outlook in which i. 
favorable. 

Complications. —Compared with typhoid fever, pneumonia has* but few 
complieations and still fewer sequelae The most important are the fol¬ 
lowing : " *• 

Pleurisy is an inevitable event when the inflammation reaches the surface 
of the lung, and thus can scarcely he termed a complication. But there are 
cases in which the pleuritic features take the first place—cases to which the 
term pleuro-pneumonia is applicable. The exudation may be scro-fibrinou- 
with copious effusion, differing from that of an ordinary acute pleurisy m 
the greater richness of the fibrin, which may form thick, tenacious, curdy 
layers. Pneumonia on one side with extensive pleurisy on the other is some¬ 
times a puzzling complication to diagnose, and an aspirator needle may lie 
required to settle the question. Empyema is one of the most common com¬ 
plications, and has of late increased in frequency. During the eight years. 
1883-’90, there were at Guy’s Hospital ' cases of empyema among -145 cast's 
of pneumonia, while in the eight years. 1891-98, there were 38 cases among 
896 cases of pneumonia (Ilale White). Influenza may be responsible for the 
increase. The pneumococcus i- UMtally present; in a few the streptococci!-, 
in which case the prognosis is not -o good. Recurrence of tins fever after the 
crisis or persistence of it after the tenth day, with sweats, leucoeytosis. and 
perhaps an aggravation of the cough, are -u-picious symptoms. The dulne-s 
persists at the base, or may extend. The breathing is feeble and there are no 
rales. Such a condition may be closely simulated, of course, by the thickened 
pleura. Exploratory aspiration may settle the question at once. There arc 
obscure eases in which the pus ha- been found only after operation, as the 
collection may be very small. 

Pericarditis was present in 31 of 663 patients in my wards at the .Inhm 
Hopkins Hospital ((.'ha turd). It is often a terminal affair and ovcrlon'.id. 
The mortality is very high; 2!) of the til cases died? Pleurisy is an almost 
constant accompaniment, being present in 28 of the 29 autopsies in our series 
In only 3 cases was the effusion purulent and in large amount. 

Endocarditis. —The valves on the left side arc more commonly attacked, 
and particularly if the seat of nrterio-selerosis. It is particularly liable to 
attack persons with old valvular disease. There may be no symptoms indica¬ 
tive of this complication even in verv severe cast's, Tt may', howe'er- 
be suspected in cases (1) in which the fever is protracted and irregular: 
(2) when signs of septic mischief arise, such as chills and sweats; (3) "•hen 
flnbolic phenomena appear. The frequent complication of meningitis will 
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the endocarditis of pneumonia, which lias already been mentioned, gives 
prominence to the cerebral symptojns in these cases. The physical signs may 
be very deceptive. There are instances in which no cardiac murmurs have 
been heard. In others the occurience under observation of a loud, rough mur¬ 
mur, particularly if diastolic, is extremely suggestive. 

Thrombosis. —Ante-mortem clotting in the heart, upon which the old 
writers laid great stress, is very rare. Thrombosis in the peripheral veins is 
also uncommon. Tjvo cases occurred at my clinic, which have been reported 
by Steiner, who was able to collect only 11 cases from the literature. In. 27 
out of 32 cases which were fully reported, the thrombosis occurred during con¬ 
valescence. It is aimost alwavs in the femoral veins. A rare complication is 
embolism of one of the larger arteries. I saw in Montreal an instance of 
embolisgi of the femoral artery at the height of pneumonia, which necessitated 
amputation at the thigh. The patient recovered. Aphasia has been met with 
in a few instances, setting in abruptly with or without hemiplegia. 

Meningitis is perhaps tlmaTiiost -MMaplwHtt-ifm-vvf- pneumonia. It 

varies very much at different times and in different regions. My Montreal 
experience is rather exceptional, as 8 per cent of the fatal cases had this com¬ 
plication. It usually comes on at the height of the fever, and in the majority 
of the cases is not recognized unless, as before mentioned, the base is involved, 
which is not common. Occurring later in the disease, it is more easily diag¬ 
nosed. In some cases it is associated with infective endocarditis. The pneu¬ 
mococcus has been found in the exudate. 

Peripheral neuritis is a rare complication, of which several cases have been 
described. 

Gastric complications are rare. A croupous gastritis has already been 
mentioned. The croupous colitis may induce severe diarrhoea. 

Abdominal Pain. —It is by no means uncommon to have early pain, either 
in the region of the umbilicus or in the right iliac fossa, and a suspicion of 
appendicitis is arou-cil; indeed, a catarrhal form of Ifiis disease may occur 
coineidentlv with the pneumonia. In other instances so localized may the pain 
be in the region of the pancreas, associated with meteorism and high fever, 
that the diagnosis of acute hamiorrhagie pancreatitis is made. Such a case 
occurred in Februarv, 1005. in the wards of my colleague Dr. Ilalsted. The 
patient was admitted in a desperate condition, all the symptoms were abdom¬ 
inal, and the apex pneumonia was not discovered. Peritonitis is a rare com¬ 
plication, of which we have had only two or three instances. It is sometimes 
in the upper peritoneum, and a direct extension through the diaphragm. Tt 
is usually in the severer cases and not easy to recognize. In one case, indeed, 
in which there was a friction along the costal border, which we thought indi¬ 
cated a peritonitis. *it was communicated from the diaphragmatic pleura. 
Meteorism is not infrequent, and is sometimes serious. In some cases it may 
be due to a defect in the mechanical action of the diaphragm, in others to an 
acute septic catarrh of the bowels, or to a toxic paresis of the walls, occasion¬ 
ally to peritonitis. Jaundice occurs with curious irregularity in different 
outbreaks of the disease. In Baltimore it was more common among the negro 
pntients. It sets in early, is rarely very intense, and has not the characters 
°f obstructive jaundice. There are cases in which it assumes a very serious 
form. The mode of production is not well ascertained. It does not appear 
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to bear any definite relation to the degree of hepatic engorgement, apd it is 
not always due to catarrh of the ducts. [Possibly it may be, in great par(, 
hsematogcnous. 

Parotitis occasionally occurs, commonly in association with endocarditis. 
In children, middle-oar disease is not an infrequent complication. 

Bright's disease docs not often follow pneumonia. 

The relations, of arthritis and pneumonia are very interesting. It may 
precede the onset, and the pneumonia, possibly with endocarditis and pleurisy, 
may occur as complications. In other instances at the height of an ordinary 
pneumonia one or two joints may become red and sore. On the other hand, 
after the crisis has occurred pains and swelling may come on in the joints. 

Belapse. —There are cases in which from the ninth to the eleventh day the 
fever subsides, and after the temperature has been normal for a day pr two a 
rise occurs and fever may persist for another ten days or even two weeks. 
Though this might be termed a relapse, it is more correct to regard it as an 
instance of an anomalous course of delayed'resolution. Wagner, who has 
studied the subject carefully, says that in his large experience of 1,100 chm>< 
he met with only 3 doubtful cases. When it does occur, the attack is usually 
abortive and miid, -In the case of Z. 11. (Medical Xo. J. IT. H„ 4223), with 
pneumonia of the right lower lobe, crisis occurred on the seventh day, and 
after a normal temperature for thirteen days he was discharged. That night 
he had a shaking chill, followed by fever, and he had recurring chills with 
reappearance of the pneumonia. In a second ease (Medical Xo. J. IT. 11.. 
4538) crisis occurred on the third day, and there was recurrence of pneumonia 
■ on the thirteenth day. 

Recurrence is more common in pneumonia than in any other acute disease. 
Bush gives an instance in which there wore 28 attacks. Other authorities nar¬ 
rate cases of 8, 10, and even more attacks. 

Convalescence in mieumonia is usually rapid, and sequela; are rare. After 
the crisis, sudden deaFh has occurred when the patient has got up too soon. 
With the onset of fever and persistence of the leucocytosis the affected side 
should be very carefully examined for pleurisy. With a persistence of the 
•dulness the physical signs may be obscure, but the use of a small exploratory 
needle will help to clear the diagnosis. 

Clinical Varieties. —Local variations are responsible for some of the mo-t 
marked deviations from the usual type. 

Apex pneumonia is said to be more often associated with adynamic fea¬ 
tures and with marked cerebral symptoms. The expectoration and cough may 
be slight. 

Migratory or creeping pneumonia, a form which successively involves one 
lobe after the other. * 

Double pneumonia has no peculiarities other than the greater danger con¬ 
nected with it. 

Massive pneumonia is a rare form, in which not alone the air-cells but 
the bronchi of an entire lobe or even of a lung are filled with the fibrinous exu¬ 
date. The auscultatory signs are absent; there is neither fremitus nor tubu- 
lat.bieathing, and on percussion the lung is absolutely flat. It closely resem¬ 
bles pleurisy with effusion. The moulds of the bronchi may be expectorated 
in violent fits of coughing. 
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Central■ Pneumonia. —The inflaijunation may be deep-seated at the root 
of the lung or centrally placed in s lobe, and for several days the diagnosis 
nmy be in doubt. It may not be until the third or fourth day that a pleural 
friction is detected, or that dulneis or blowing breathing and rales are recog¬ 
nized. I saw in 1898 with Drs. II. Adler and Chew a young, thin-chested girl 
iu whom at the end of the fourth day all the usual symptoms of pneumonia 
were present without any physical signs other than a few clicking rales at the 
'left apex behind. The thinness of the patient greatly facilitated the examina¬ 
tion. The general features of pneumonia continued, and the crisis occurred 
on the seventh day. 

i Pneumonia in Infants. —It is sometimes seen in the new-born. In in¬ 
fants it very often sets in with a convulsion. The apex of the lung seems 
more frequently involved than in adults, and the cerebral symptoms are more 
marked. The torpor and coma, particularly if they follow convulsions, and 
the preliminary stage of excitement, may lead to the diagnosis of meningitis. 
Pneumonic sputum is rarely seen in children. 

Pneumonia in tiie Aged. —The disease may be latent and set in with¬ 
out a eftill; the cough and expectoration are slight, the physical signs ill- 
defined aud changeable, and the constitutional symptoms out of all propor¬ 
tion to the extent of the local lesion. 

Pneumonia in Ai.cohoi.ic Subjects. —The onset is insidious, the symp¬ 
toms masked, the fever slight, and the clinical picture usually that of delirium 
tremens. The thermometer alone may indicate the presence of an acute dis¬ 
ease Often the local condition is overlooked, a* the patient makes no com¬ 
plaint of pain, and there may be very little shortness of breath, no cough, and 
no sputum. * 

Terminal Pneumonia. —The wards and the post-mortem room show 
a very striking contrast in their pneumonia statistics, owing to the occur¬ 
rence of what may be called terminal pneumonia. During the winter months 
patients with chronic pulmonary tuberculosis, arterio-sclerosis, heart disease, 
Bright's disease, and diabetes are not infrequently carried off by a pneu¬ 
monia which may give few or no signs of its presence. There may be a slight 
elevation of temperature, with increase in the respirations, but«thc patient 
h near the end and perhaps not in a condition in which a thorough physical 
examination can be made. The autopsy may show pneumonia of the greater 
pari of one lower lobe or of the apex, which had entirely escaped notice. 
In diabetic patients the disease often runs a rapid and severe course, and may 
and in abscess or gangrene. 

Some of the most remarkable variations in the clinical course of pneu¬ 
monia depend probably upon the severity, possibly upon the nature of the 
infection. Further investigation may enable us to say how far the associated 
organisms, so often present, may he responsible for the differences in the 
d'njoal course. ' 

Secondary Pneumonias. —These are met with chiefly in the specific 
fevers, particularly diphtheria, typhoid *fever, typhus, influenza, and the 
plague. Anatomically, they rarely present the typical form of red or gray 
digitization. The surface is smoother, not so dry, and it is often a pseudo- 
lobar condition, a consolidation caused by closely set areas of lobular involve¬ 
ment. Histologically, they are characterized in many instances by a more 
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cellular, less fibrinous exudate, Which hidy also infiltrate the alveolar walls, 
Tyt^ifljpgippilv a large number of different organisms have been found, 
the specific microbe of the primary disease, usually in association with tlig> 
streptococcus pyogenes or the staphylococcus; in some instances the colon l 
bacillus has been present. 

The symptoms of the secondary pneumonias often lack the striking defi¬ 
niteness of the primary croupous pneumonia. The pulmonary features may 
be latent or masked altogether. There may be no cough and only a slight in-' 
crease in the number of respirations. The lower lobe of one lung is most com¬ 
monly involved, and the physical signs arc obscure and rarely amount to 
more than impaired resonance, feeble breathing, and a few crackling rales. 

Epidemic pneumonia has already boon referred to. It is, as a rule, more 
fatal, and often displays minor complications which differ in different out¬ 
breaks. In some the cerebral manifestations are very marked; in others, the 
cardiac; in others again, the gastro-intcstinal. 

Larvae Pneumonia. —Mild, abortive types are seen, particularly in insti¬ 
tutions when pneumonia is prevailing extensively. A patient may have the 
initial symptoms of the disease, a slight chill, moderate fever, a few indefi¬ 
nite local signs, and herpes. The whole process may only last for two or three 
days; some authors recognize even a one-day pneumonia. 

Asthenic, Toxic, or Typhoid Pneumonia. —The toxaunic features 
dominate the scene throughout. The local lesions may be slight in extent 
and the subjective phenomena of the disease absent. The nervous symptoms 
usually predominate. There are delirium, prostration, and early weakne-s. 
Very frequently there is jaundice, Castro-intestinal symptoms may be pres¬ 
ent, particularly diarrhcea and meteorimn. In such a eas§, seen about the eml 
of the first week, it may be difficult to say whether the condition is one of 
asthenic pneumonia or one of typhoid fever which has set in with early local¬ 
isation in the lung. ‘Here the Widal reaction and cultures from the blood are 
important aids. In these cases there is really a pneumococcus scpticamnn, 
and the organisms may sometimes be isolated from the blood. Possibly, ton, 
there is a mixed infection, and the streptococcus pyogenes may be in large 
part responsible for the toxic features of the disease. 

Association or Pneumonia with Other Diseases, —(a) W ith M alaria . 
—A malarial pneumonia is described bv many observers and thought to be 
particularly prevalent in some parts of the United States. One hears of it, 
indeed, even where true malaria is rarely seen. With our large experience 
in malaria, amounting now to between two and three thousand cases, and 
a considerable number of pneumonia patients every year, we have only bad 
a few cases in which the latter disease has set in during*malarial fever, or rn'» 
tiewdrjTtreittrer ease the malaria yields promptly to the action of quinine. 
A special form of pneumonia due to the malarial parasite is unknown. Act 
there are cases reported by Craig and others in which in an acute malarial 
infection the features suggest pneumonia at the onset, but the parasites are 
found in the blood, and under the use of quinine the fever drops rapidly anil 
the pnenmonia symptoms clear up. Such a case as the following we see occa¬ 
sionally: A patient was admitted, March 16,1894, with tertian malarial fever. 
The lungB were clear. A pneumonia began thirty-six hours after admission. 
Quinine w4s given that evening, and the malarial organisms rapidly di-up' 
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peared’from the blood. There wik successive involvement of the right lower, 
the middle, and the left lower lobe. The temperature fell by crisis on the 
24th, and there were no features in the disease whatever suggestive of malaria. 
In other instances we have fouid a chill in the course of an ordinary pneu¬ 
monia to be associated with a malarial infection, and quinine has rapidly 
and promptly caused the disappearance of the parasites from the blood. 

(6) Pneumonia, and Acule Arthritis .—We have already spoken under 
complications of thfs association, which is more frequently seen in children. 

(c) Pneumonia and Tuberculosis .—Many subjects of chronic pulmonary 
tuberculosis die of an acute croupous pneumonia. A point to be specially 
borne in mind is the fact that acute tuberculous pneumonia may set in with 
all the features and physical signs of fibrinous pneumonia (see page 175). 

For‘the consideration of the association of pneumonia with typhoid fever 
and influenza, the reader is referred to the sections on those diseases. 

Post-opebaiion Pneumonia.— Before the days of anaesthesia, lobar 
pneumonia was a well-reeognized cause of death after surgical injuries and 
operations. Norman Cheevcrs, in an early number of the Guy’s Hospital 
Reports, calls attention to it as one of the most frequent causes of death after 
surgical procedures, and Erichsen states that of -11 deaths after surgical in¬ 
juries 23 cases showed signs of pneumonia. The lobular form is the most 
frequent. I have already referred to the contusion-pneumonia described by 
Litten. 

Ether Pneumonia.— The question of a direct relation between ether 
narcosis and pneumonia has been much discussed of late years, having been 
raised by Mr. Lucas, of Guy's Hospital. The statistics are by no means 
unanimous. The London anesthetists, particularly Hewitt and Silk, seem to 
have had a fortunate experience, Silk having found among 5,000 cases 13 of 
pneumonia; 8 of these were tongue or jaw eases. The German experience 
is very different. Von Beck states that, owing to the injurious after-effects 
upon the respiratory tract, the use of ether has been largely restricted in 
Czerny’s clinic. Gurlt reports 52,177 cases, with 30 eases of pneumonia and 
15 deaths.- We usually had three or four cases each year at the Johns Hopkins 
Hospital. Czerny suggests that the relation of these ether pneumonias to 
abdominal operations is associated with the pain on coughing, which leads to 
an accumulation of secretion, and through this-to retention or aspiration pneu¬ 
monia. Among the various views brought forward to account for it are the 
rapid evaporation of the ether, causing chilling of the pulmonary tissues, chill¬ 
ing of the patient at the time of operation, infection from the inhaler, and 
direct action of the ether. 

The probability is that the prolonged etherization lowers the vitality of 
the tissues of the finer bronchi and permits the pathogenic organisms (which 
arc almost always present) to do their work. The pneumonia is more fre¬ 
quently lobular than lobar. Neuwerck, and subsequently Whitney, have sug¬ 
gested thorough disinfection of the mouth and throat before operation. 

Delated Resol ution in Pneumonia. —The lung is restored to its nor¬ 
atal state by tfie liquefaction ahd~aBiorption of the exudate. There are 
cases in which resolution takes place rapidly without any increase in (or, 
indeed, without any) expectoration; on the other hand, during resolution it is 
not uncommon to find in the sputa the little plugs of fibrin anfl leucocytes 
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■which have been loosened from the air-cells and expelled by eoughihg. A 
variable time is taken in the restoration of the lung. Sometimes within a 
week or ten days the dulness is greatly diminished, the breath-sounds become 
clear, and, so far as physical signs are any (guide, the lung seems perfectly 
restored. It is to be remembered that in any case of pneumonia with extensive 
pleurisy a certain amount of dulness will persist for months, owing to thick¬ 
ening of the pleura. 

Delayed resolution is a condition which causes much ahxietv to the physi¬ 
cian. While it is perhaps more* frequent in debilitated persons, yet it is met 
with in robust, previously healthy individuals, and in cases which have had 
a verv tvpieal onset and course. The condition is stated to bejuost frequent 
in apex pneumonia ,3 Venesection has been assigned as a cause. The solid 
exudate may persist for weeks and yet the integrity of the lung may ulti¬ 
mately be restored. Grissole describes the lung from a patient who died on 
the sixtieth day, in which the affected part shojyed a condition not unlike that 
of the acute stage. 

Clinically, there are several groups of cases: Fiys t. those in which the 
crisis occurs naturally, the temperature falls and remains normal, but the 
local features persist—well-marked flatness with tubular breathing and rale-. 
Resolution may occur very slowly and gradually, taking from two to three 
weeks. ln_n. scoond group of eases the temperature falls byjysis. and with (lie 
persistence of the local signs there is slight fever, sometimes sweats and rapid 
pulse. The condition may persist for three or four weeks, or. as in one of my 
eases, for eleven weeks, and ultimately perfect resolution occur. During all 
this time there may he little or no sputum. The practitioner is naturally 
much exercised, and he dreads lest tuberculosis should supervene. In, a third 
group the crisis occurs or the fever falls by lysis, but the consolidation persi-t* 
and there may he intense bronchial breathing, with few or no rales, or the fetor 
may recur and the patient may din exhausted. In 1 of my 100 autopsie- a 
patient, aged fifty-eight, had died on the thirty-second day from the inilutl 
chill. The right lung was solid, grayish in color, firm, and presented in 
places a translucent, semi-homogeneous aspect. fn these areas the alveolar 
walls were thickened, and the plugs filling the air-cells were undergoing trans¬ 
formation into new connective tissue. This fibroid induration may ..I 

gradually and lie associated with shrinkage of the affected side, and the gradual 
production of a cirrhosis or chronic interstitial pneumonia. 

Ordinary fibrinous pneumonia never terminates in tulierculosis. The in¬ 
stances of caseous pneumonia and softening which have followed an acute 
pneumonic process have been from the outset tuberculous. 

T ermination’ in Abscess. —This occurred in 4 of my 100 autop.-ic-. 
Usually the lung breaks down in limited areas and the abscesses are not 
large, but they may fuse and involve a considerable proportion of a lolio. 
The condition is recognized by the sputum, which is usually abundant and 
contains pus and elastic tissue, sometimes eholesterin crystals and hieinu- 
toidin crystals. The cough is often paroxysmal and of great severity; usu¬ 
ally the fever is remittent, or in protracted eases intermittent in character, 
and there may be pronounced hectic symptoms. When a case is seen for the 
first time it may be difficult to determine whether it is one of abscess of the 
lung or a ldbal empycama which has perforated the lung. 
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. Ganubenb . —This is most coimnonly seen in old debilitated persons. 
It was present in 3 of my 100 autopsies. It very often occurs with abscess. 
The gangrene is associated with the growth of the saprophytic bacteria on 
a soil made favorable by the presence of the pneumococcus or the strepto¬ 
coccus. Clinically, the gangrene is rendered very evident by the horribly 
fetid odor of the expectoration and its characteristic features. In some in- 
ttances the gangrene may be found post mortem when elinicafly there has not 
i been any evidence of»its existence. 

Prognosis. —Pneumonia is the njost fatal of all acute diseases, killing .more 
tha n diph theria, and outranking even consumption as a cause of death. 

Hospital statistics show that the mortality ranges from 20 to 40 per cent. 
Of 1,012 eases at the Montreal General Hospital, the mortality was 20.4 per 
cent. It appears to be somewhat more fatal in southern climates. Of 3,969 
ca-es treated at the Charity Hospital. New Orleans, the death-rate was 38.01 
per cent. The mortality at the Johns Hopkins Hospital has been about 25 
per cent in the whites and 30 f>er cent in the colored. In 704 cases at the 
Pennsylvania Hospital the mortality was 29 per cent. At the Boston City 
Hospital, in 1,443 eases the mortality was 29.1 per cent. It has been urged 
that the mortality in this disease has been steadily increasing, and attempts 
have been made to connect this increase with the expectant plan of treatment 
at present in vogue. But the careful and thorough analysis by C. N. Townsend 
and A. Coolidge, Jr., of 1.000 eases at the Massachusetts General Hospital in¬ 
dicates clearly that, when all circumstances are taken into consideration, this 
conclusion is not justified. 

According to the analysis of 708 eases at St. Thomas's Hospital by Had¬ 
den. II. IV. G. Melvpnzie, and IV. W. Ord. the mortality progressively in- 
reases from the twentieth year, rising from 3.7 per cent under that age to 22 
ier cent in the third decade, 30.8 per cent in the fourth. 47 per cent in the 
iftli. 51 per cent in the sixth, 63 per cent in the seventh decade. Of 465,400 
■a^os collected by E. F. Wells from various sources, 94,826 died, a mortality 
if '.’u.4 per cent. 

The mortality in private practice varies greatly. R. P. Howard treated 
I7u eases with only 6 per cent of deaths. Fusscll has recently reported 134 
■a'os with a mortality of 17.9 per cent. The mortality in children is somc- 
inies very low’. Morrill has recently reported 6 deaths in 123 eases of frank 
inoumonia. On the other hand, Goodhart had 25 deaths in 120 cases. 

Tliei following are among the circumstances which influence the prog- 
ioms ; 


-i gc .—As St urges remarks, the old are likely to die, the young to recover, 
tender one year it is mope fatal than between two ahd five. Fussell lost 5 out 
8 eases in sucklings. At about sixty the death-rate is very high, amounting 
to Hi i or 80 per cent. From the reports of its fatality in some places, one 
nay say that to die of pneumonia is almost the natural end of old people. 

As already stated, the disease is more fatal in the negro than in the 
thito race. 

Previous habits of life and the condition of bodily health at the time of 
j' u ’ attack form the most important factors in the prognosis of pneumonia. 

analyzing a series of fatal cases one is very much impressed with the num- 
" er of cases in which the organs shown signs of degeneration. In 25 of my 
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100 autopsies at the Montreal General Hospital the kidneys showed axtehsivtt 
interstitial changes.' Individuals debilitated from sickness or poor food, Kttrfl 
drinkers, and that large class of hospital patients, composed of robust-loo^|*l 
laborers between the ages of forty-five and sixty, whose organs ghow sigiup3| 
wear and tear, and who have by excesses in alcohol weakened the resdS^y 
power, fall an easy prey to the disease. Very few fatal cases occur in robusija 
healthy adults. 'Some of the statistics given by army surgeons show better 
than any others the low mortality from pneumonia in-.healthy picked men. 
The death-rate in the German army in over 40,000 cases was only 3.0 per cent. 

Certain complications and terminations are particularly serious. The 
meningitis of pneumonia is probably always fatal. Endocarditis is extremely 
grave, much more so than pericarditis. Apart from these serious complica¬ 
tions. the fatal event in pneumonia is due either to a gradual to.xa.nuia or to 
mechanical interference with the respiration and circulation. 

Much stress has been laid of late upon the factor of Icucoci/tosis as an 
element in the prognosis. A very slight or complete absence of a leueocvtn-is 
is rightly regarded as very unfavorable. 

Toxaemia is the important prognostic feature in the disease, to which m 
a majority of the cases the degree of pyrexia and the extent of consolidation 
are entirely subsidiary. It is not at all proportionate to the degree of lung 
involved. A severe and fatal toxiemia may occur with the consolidation of 
only a small part of one lobe. On the other hand, a patient with compli-u* 
solidification of one lung may have no signs of a general infection. The 
question of individual resistance seems to be the most important one. ami 
one secs even most robust-locking individuals fatally stricken within a few 
days. 

Death is rarely due to direct interference with the function of re-pin¬ 
ion, even in double pneumonia. Sometimes it seems to lie cau sed I n the 
jxtensive involvement with oedema of the other parts_of > Jtlie.Iung-. v nn 
ai gorgcrncnf wifh pr ogressive weakness of the right heart. But death is nm-t 
Sequently due to the aetion of the poisons on the vaso-motor centre-, w itli 
progressive lowering of the blood pressure. This is a much more scrion* 
factor than direct weakness of the heart muscle itself. 

Diagnosis. —Xo disease is more readily recognized in a large majorm ni 
the cases. Thoraxternal characters, thejmuta, nnd the physical signs comlmii 
to make one of the clearest of clinical pictures. After a study in the p"-t- 
mortem room of my own and others’ mistakes. 1 think that the ordinnrv lnluii 
pneumonia of adults is rarely overlooked. Errors are particularlv liablet< 
occur in the intercurrent pneumonias, in those complicating chronic slier 
tions, and in the disease *as met with in children, the aged, and drunkard-' 
Ta b s T C u l Q- I ffleumonic phthis is is f requen tly, nnnfnutulml wjtli pneumonia 
Pleurisy_with effusion is, I believe, not often mistaken except in children 
The diagnostic points will be referred to under pleurisy. 

Tu -d ia betes, B nght’a di sease, chrome,JiuauLdiscase, pulmonary phtlii-i' 
a nd .,ca n cer, an acu te , pneumon ia often ends the scene, and is frequently mei 
looked. In these eases the temperature is perhaps the best index, and -bon 1 ' 
more particularly if cough occurs, lead to a careful examination of the lung 
The absence of expectoration and of pulmonary symptoms may make the dinf 
nosis very difficult. 
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^children there are two spec ial .sources .of error; the disease may be 
Jjjjaelvt'm aBked by the cerebral, ayraptoms and the case mistaken for one of 
Smngitis. It is remarkable in these cases how few indications there are of 
iJPmon'ary trouble. The*pther_ condition is pleurisy with effusion, which in 
^ildren often has deceptive physical signs. The .breathing may be intensely 
ijjyilnr and tactile, fremitus may lie present. The exploratory needle is some- 
,imes required to decide the question. In the old and debilitated a knowledge 
hat the onset of pneumonia is insidious, and that the symptoms are ill- 
lefined and latent, should put the practitioner on his guard and make him 
rery careful in the examination of the lungs in doubtful cases. In chronic 
lleoholism the cerebral symptoms may completely mask the local process. As 
mentioned, the disease may assume the form of violent mania, but more com¬ 
monly the symptoms are those of delirium tremens. In any case, rap impulse, 
rapid respiration, and fcyer_are symptoms which should invariably excite 
suspicion of inflammation of the lungs. Under cerebro-spinal meningitis will 
lie found the points of differential diagnosis between pneumonia and that 
disease. 

Pneunionia is rarely confounded with ordinary consumption, but to differ¬ 
entiate acute tuberculo-pneumonic phthisis is often difficult. The case may 
set in. with a chill. It may he impossible to determine which condition is 
]>re«ent until softening occurs and elastic tissue and .tubercle bacilli appear 
iii the sputum. A similar mistake is sometimes made in children. With 
typhoid.fever, pneumonia is not infrequently confounded. There are in¬ 
stances of pneumonia with the local signs well marked in which the patient 
rapidly sinks into what is known as the typhoid state, with dry tongue, rapid 
pulse. and diarrluca. Unless the case is seen from the outset it may be very 
ditlicult to determine the true nature of the malady. On the other hand, 
there are cases of typhoid fever which set in with symptoms of lobar pneu¬ 
monia—the so-called pneumo-typlm-. It may be impossible to make a differ¬ 
ential diagnosis in such a case unless the characteristic eruptioh occurs or the 
Widal-reaeiion be given. 

Prophylaxis. —We do not know the percentage of individuals who hai.,„. 
tlic pneumococcus normally in the secretions of the mouth and throat. In a 
great majority of eases it is an auto-infection, and the lowered resistance due 
to exposure or to alcohol, or a trauma or ameslhetization, simply furnishes 
conditions which favor the spread and growth of a parasite already present. 
Individuals .who-have already had pneumonia should be careful.to keep the 
teet h ip grind condition, and the mouth and throat in as healthy a state as pos¬ 
sible. Antiseptic niQutli washes may be-used. 

We know practically nothing of the conditions under which the pneumo- 
coeeus lives outside the body, or how it gains entrance in healthy individuals. 
The sputum of each case should he very carefullv disinfectal. In institutions 
the cases should be isolated. 

Treatment. —Pneumonia is a self-limited disease, which can neither be 
nhorted nor cut short by any known means at our command. Even under 
flic most unfavorable circumstances it may terminate abruptly and naturally. 
A patient was admitted to the Philadelphia Hospital on the evening of the 
seventh day after the chill, in which he had been seen by one of my assistants, 
who had ordered him to go to a hospital. He remained, however, in his house 
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alone, without assistance, taking notliina but a little milk and bread and 
whisky, and was brought into the hospital by the police m a condition of 
active delirium. That night his temperature was 105 and his pulse abm« 
120 In his delirium he tried to escape through the window of the ward. 
The following morning-the eighth day-thc crisis occurred, and the tem¬ 
perature was below 98°. The entire lower lobe of the right side was found 
involved, and he entered upon a rapid convalescence So also, under the 
favoring circumstances of good nursing and carefuj, ,di£t, the experience 
many physicians in different lands has shown that pneumonia runs its com-, 
in a definite time, terminating sometimes spontaneously on the third or the 
fifth day, or continuing until the tenth or twelfth. 

There is no specific treatment for pneumonia. The young practitioner 
should bear in mind that patients are mo£p often damaged than helped by 
the promiscuous drugging, which is still prevalent. 

1 General Management of a QsK^fie same careful hygiene of im¬ 
bed and of the sick-room should be carried out as in typhoid fever. Mh.-n 
conditions are favorable the bed may be wheeled into the open air. The 
patient should not be too much bundled up with clothing. l*or the heavy 
flannel undershirts should be substituted a thin, light flannel jacket, open 
in front, which enables the physician to make his examinations without unnec¬ 
essarily disturbing the patient. The room should he bright and light, letting 
in the sunshine if possible, and thoroughly well ventilated. Only one or Uo 
persons should be allowed in the room at a time. Even when not called lor 
on “account of the high fever, the patient should be carefully sponged o.uli 
day with tepid water. This should lie done with as little disturbance as po~i- 
ble Special care should be taken to keep the mouth and-gums cleansed 

2. Diet.— Plain water, a pleasant table water, or lemonade should lie ; 
given freely. When the patient is delirious the water should be given at 
fixed intervals. The- food should be liquid, consisting chiefly of milk, eitla r 
alone or, better, mixed with food prepared from some one of the cereals, and 

ejm, either soft boiled or raw. . , 

"3. Special Treatment. —Certain measure' are believed to have an mini- 
ence in arresting, controlling, or cutting short the disease. It is very chih- 
cult for the practitioner to arrive at satisfactory conclusions on this question 
in a disease so singularly variable in its coui-'C. How natural, when on tlie 
third or fourth day the”crisis occurs-and convalescence sets in, to attribute 
the happy result to the effect of some special medication! How easy to forget 
that the same unexpected early recoveries occur under other conditions! 11 
following are among the measures which may be helpful: 

(a) Bleeding .—The reproach of Van Helmont, that “a bloody Hob" 1 
presides in the chairs of medicine,'’ can not. be brought, against this gem i ■> 
tion of physicians. Before Louis’ iconoclastic paper on bleeding in pneu¬ 
monia it would have been regarded as almost criminal to treat a case withoii 
venesection. We employ it nowadays much more than we did a few y ,,;l1 * 
ago, but more often late in the disease than early. To bleed at the very om| 
impbust, healthy individuals in whom the disease sets in with great inteiM 
and high fever is, I believe, a good practice. I have seen instances in whs > 
it was very beneficial in relieving the pain and the dyspnoea, reduping ,hL 
temperature, and allaying the cerebral symptoms. 
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(b) ' Drug s .—Certain drugs arc credited with the power of reducing the 
intensity and shortening the duration of the attack. Among them vqratrum 
vi ride still holds a place, doses of ffl ij-v of the tincture given every two hours. 
T artar emetic—a remedy which had great vogue some years ago—is now 
very rarely employed. To a third drug, digitalis, has been attributed of late 
great power in controlling the course of the disease. I’etresco gives at one 
time as much as from 4 to Ig .grammes of the powdered leaves, and claims 
that these colossal doses are specially efficacious in shortening the course of 
the disease and diminishing the mortality. 

(c) Antipneumococcic Scrum. —Anders’ recent analyses of the reported 

cases do not give a very favorable impression of the value of the sera at present 
in use. More perhaps may be expected from the polyvalent serum of Romer, 
but even with it 4 of the 24 qases treated in Curschmann’s clinic died 
(Pussier). jf. . 

4. Symptomatic Treatms>$-^-(«) To relieve the Pain. —The stitch in 
the side at onset, which is somefithe^b agonizing, is best relieved by a hypo¬ 
dermic injection of a quarter of a gtain of morphia. When the pain is less 
intense and diffuse over one side, the l’aquelin cautery applied lightly is very 
efficacious, or hot or cold applications may be tried. When the disease is 
fairly established the pain is not, as a rule, distressing, except when the 
patient coughs, and for this the Dover's powder may be used in 5-grain doses, 
according to the patient's needs, llot poultices, formerly so much in use, re¬ 
lieve the pain, though not more than the cold applications. For children they 
are often preferable. 

(6) To combat the Toxcemia. —Until we have a specific, either drug or 
the product of the ^bacteriological laboratory, which will safely and surely 
L neutralize the toxins of the disease, we must be content with measures which 
promote the elimination of the poixms. Unfortunately, we know very little 
of the channels by which they are got rid of, but on general principles we may 
suppose them to be the skin, the kidneys, and the bowels. By .tire t epid p r 
tha-cold bath not only is the action of the skin promoted, but the vaso-mofcr 
i centres are stimulated. Abundance of water should be given to promote the 
flow of urine, and the saline infusion seems to act helpfully yi this way. 
The bowels should be kept freely open by saline laxatives. 

(c) The third and all-important indication in the treatment of pneu¬ 
monia is to support the circulation. We.can not at present separate the effects 

the fever from those of the toxins. It is possible, indeed, as some suppose, 
that the fever itself may be beneficial. Undoubtedly, however, high and pro¬ 
longed pyrexia is dangerous to the heart, and should be combated. For this 
oar most trusty weapon is hj]tlrgU\crapy, which in* pneumonia is used in sev¬ 
eral different ways. The ice-bag to. the. Affected side is one of the most con¬ 
venient and serviceable. Tt. allays the pain, reduces the fever slightly, and. 
as a rule, the patient says he feels very much more comfortable. Broad, fiat 
ice-bags are now easily obtained for the purpose, and if these are not available 
an iep ponLtiep can be readily made, and by the use of oil-silk the clothing 
an, l bedding of the patient can be protected from the water. Cold sponging is 
jj 10 best form of hydrotherapy to employ as a routine measure. When done 
limb by limb the patient is but little disturbed, and it is refreshing and bene- 
ficial. With very pronounced nervous symptoms and persistent high tempera- 
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ture. or withJvyperpy rcxia, a cold bath of ten minutes’ duration may be given. 
Probably the very best effect of the hydrotherapy is in the stimulating effect 
on the vaso-motor centres. The dusky skin, increasing cyanosis, increasing 
shortness of breath, with signs of oedema of the lungs, and the rapid, small, 
soft pulse, tell of a progressive lowering of the blood tension. Digitalin given 
hypodermically in full doses. Vt-A gr,, and strychnine, -jV-vV gt-, are the 
most satisfactory drugs to support the blood pressure. Camphgr and caffein 
and musk, are also of value. The effect of adrenalin, eyen.in intravenous injue- _ 
tion, is too transitory to be ot' any value. Alcohol doe# not seem to raise the 
blood pressure in fever, and the studies of Briggs ancTCook in my wards would 
indicate that it is not of much value in progressive vaso-motor collapse. This 
does not mean, however, that it may not have a value in the fever, and I 
should be sorry to give up its u>e in the severer forms of eqforic and of pneu¬ 
monia. Saline infusions promote elimination and may hip.in..tiding over 
a period of .vascular depression. A litre may he allowed'to run by gravity 
beneath the skin, and if necessary may bo related two or-three times in the 
twenty-four hours. 

O-cjjjni Get *.—It is doubtful whether the inhalation of oxygeu-in pneu¬ 
monia is really beneficial. The work of Lorraiii-Smith suggests, indeed, 
that it may under certain circumstances he positively harmful, lie has shown 
experimentally that oxygen may lie a serious irritant, actually producing 
inflammation of the lungs. Tf we are justified in applying his results to man, 
there can be but little doubt that the administration of oxygen may not he 
entirely." harmless,'' as stated in pre\ ion.- editions of this work. If the te nsion 
of the-oxygen breathed rises to SO per cent of an atmosphere, which it might 
easily do in certain methods of administration, it may Jie injurious. When 
used it should be allowed to flow gently from the nozzle held at a little dis¬ 
tance. in which way it is freely diluted with air. 

Treatment of Complications. —1 f the fever persists it is important to look 
out for plejjrisy, particularly for the meta-pnciimonic empyema. The explora¬ 
tory needle should be used if necessary. A sero-fibrinous effusion should he 
aspirated, a purulent opened and drained. In a complicating pericarditis with 
a large effusion aspiration may he necessary. Delayed resolution is a difficult 
condition to treat. Eibrotysin, 2.5 ee. every other day, has been used suc¬ 
cessfully in a few cases (Crofton). 


XVI. DIPHTHERIA. 

Definition.—A specific infectious disease, characterized by a local fibrinous 
exudate, usually upon a mucous membrane, and by constitutional symptoms 
due to toxins produced at the site of the lesion. The presence of the Kl"bs- 
Loeffler bacillus is the etiological criterion by which true diphtheria is distin¬ 
guished from other forms of membranous inflammation. 

The clinical and bacteriological conceptions of diphtheria are at pri-ent 
not in full accord. On the one hand, there are cases of simple sore tin oat 
which the bacteriologists, finding the Klehs-Loelllcr bacillus, call true diph¬ 
theria. On the other hand, cases of membranous, sloughing angina, diag¬ 
nosed by the physician as diphtheria, are called by the bacteriologists, i® 
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Uic auspice ol the KlcbB-Loeffler bacillus, pseudo-diphtheria or diphtheroid 
angina. The term diphtheroid mayi be used for the present to designate (hose 
forms in. .\tlucJ!t.lUs.. JQebs-Loefflcr -bacillus is not present. Though usually 
milder, severe constitutional disturbance, and even paralysis, may follow these 
so-caljed pseudo-diphtheritic processes. 

For an exhaustive discussion on every aspect of the disease the reader is 
referred to the splendid monograph, edited by Nuttall and* Graham-Smith, 
Cambridge, 1908. . 

History. —Known in the East for centuries, and referred to in the Baby¬ 
lonian Talmud, it is not until the first century a.d. that an accurate clinical 
account apirears in the writings of Aretams. The paralysis of the palate was 
recognized by /Elius (sixth century A.n.). Throat pestilences are mentioned 
in the Middle Agee. Severe epidemics occurred in Europe in the sixteenth 
and seventeenth centuries, particularly in Spain. In England in the latter part 
of the eighteenth century it was described by Fothergill and lluxham, and in 
America by Bard. Washington slied of the disease. Ballonius recognized the 
affection of the larynx and trachea in 1702, Home in Scotland described it 
as $nup. The modern description elates from Bretonneau, ot Tours (1826), 
who gave to it the name diphthcrite. Throughout the nineteenth century it 
prevailed extensively in all known countries, and it is at present everywhere 
epidemic. After innumerable attempts, in which Klebs took a leading part, 
the peculiar organigm of the disease was isolated by Loeffler. The toxin was 
next determined by the work of Roux, Yersin, and others, and finally the anti¬ 
toxin was discovered by Behring. As told by Loeffler in the above-mentioned 
volume, the story is one of the most brilliant of the achievements of scientific 
medicine. , 

Etiology. —Everywhere endemic in large centres of population the disease 
becomes at times epidemic. It is more prevalent on the continent of Europe 
than in Great Britain, and Ireland has less than other countries. The large 
cities of the United States have been much afflicted, and wide-spread epidem¬ 
ics have occurred in country districts. Pandemics occur cyclically, at irregu¬ 
lar intervals, under conditions as yet imperfectly known. Dry seasons seem 
to favor the disease, which, like typhoid fever, shows an autumnal .prevalence. 

Modes of Infection. —The disease is highly contagious. The bacilli may be 
transmitted (a) from one person to another; few diseases have proved more 
fatal to physicians and nurses, (b) Infected articles may convey the bacilli, 
'diich may remain alive for many months; scores of well-attested instances 
b»\o been recorded of this mode of transmission, (e) Persons suffering from 
•typical forms of diphtheria may convey the disease; nasal catarrh, mem¬ 
branous rhinitis, mild tonsillitis, otorrhcea may be’caused by the diphtheria 
bacilli, and from each of these sources cases have been traced, (d) From the 
throats of healthy contacts—diphtheria carriers, persons who present no signs 
°f the disease, the bacilli have been obtained by culture; instances of this 
Method have multiplied of late in the literature, and a list is given by Graham- 
®mit It. Even healthy children without any naso-pharvngeal catarrh, 

Jho have not been in contact with the disease, may in large cities harbor 
P e bacilli. In 1,000 children from the New York tenements Sholley found 
r "ith virulent and 38 with non-virulent bacilli. Long after recovery has 
"W place virulent bacilli have been isolated from the throat. It is impor- 
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taut to bear in mind under <1 and e that it is only persons who harbor ||| C 
virulent forms who are capable of transmitting the disease. In schools (he 
interchange of articles, such as sweets, pencils, etc., and the habit which 
children have of putting everything into their mouths afford endless oppor¬ 
tunities for the transmission of the disease. As Westbrook remarks, diph¬ 
theria is transmitted usually by almost direct exchange of the flora of tlu> 


nose and mouth. (/) Numerous epidemics have bee^ traced to milk, since 
Power in 1878 determined this method of spread. Virulent bacilli have been. 


found in the milk, and Dean and Todd and Ashby have found virulent organ¬ 
isms in the acquired lesions on the teats of cows, (g) A few instances of 


accidental infection from cultures and through animals are on record. 


Air borne infections, through sewer gas, soil, drains, dust, etc., are not 
now held to occur. The disease may be transmitted by direct inoculation. 
Predisposing Causes.— tAge is the most important. Sucklings are not often 


attacked, but Jacobi saw three cases in the new-born. Early in the scioml 
year the disposition increases rapidly, and'continues at its height until the 
fifth year. At Baginsky's clinic, Berlin, among 2,711 cases, 1,225 occurred 
from the second to the fifth years inclusive. In New York between 1891-19011 


among the deaths 80.8 per cent occurred under five, 17 per cent between live 
and ten—figures which show the extraordinary preponderance of the disease 
among children. Girls are attacked in slightly larger numbers than laris. 
November, December, and January are the mouths of greatest prevalence in 
tluTTTnitcd States; in London the months of October and November. 


■ Soil and altitude have little or no influence on the prevalence of the dis¬ 
ease; nor does race play an important role. Individual susceptibility is a 
very special factor; not only do very many of those exposed escape, but even 
those, too, in whose throats virulent bacilli lodge and grow. 

The Klebt-Loeffler bacillus occurs in a large number of all suspected cases 
—72 per cent, based upon an analysis of 27,000 cases in the literature by 
Graham Smith. It is found chiefly in the false membrane, and does not 
extend into the subjacent mucosa. In the majority of instances the organ¬ 
isms are localized, and only a few penetrate into the interior. Post mortem 
in many instances the bacilli are found in the blood and in the internal 
organs. Occasionally they are found in the blood during life. It may be tin 
predominating or sole organism in the broncho-pneumonia so common ir 
the disease. Outside the throat, the common site of itB morbid action, tin 
Klebs-Loefller bacillus has teen found in diphtheritic conjunctivitis, irt.otitis 
media, sometimes in wound diphtheria, upon the genitals, in fibrinous rlii 
nitis, and in an attenuated condition by Howard in a case of ulccrati' 1 
endocarditis. 


Moju'HOLOOIcax Characters. —The bacillus is non-motile, varies fmii 
2.5 to 3 n in length and from 0.5 to 0.8 /t in thickness. In appearance it i 
multiform, varying from short rather sharply pointed rods to irregular bi/.arr 
forms, with one or both ends swollen, and staining more or less uncvcnl 
and intensely. Westbrook recognizes three main types—granular, barred, an 
solid staining. Branching forms are occasionally met with. The bacilla 
stains in sections or on the cover-glass by the Gram method. 

, It grows best upon a mixture of glucose bouillon and blood sci'in 
(Loeffler), forming moderate-sized, elevated, grayish-white colonies vrd 
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opaque centres. It grows also upon all the ordinary culture media. The 
growth usually ceases at temperatures below 20° C. 

The bacillus is very resistant, and cultures have been made from a bit of 
membrane preserved for five months in a dry cloth. Incorporated with dust 
and kept moist, the bacilli were still cultivable at the end of eight weeks; 
kept in a dried state they no longer grew at the end of this period (Ilitter). 

Variation in,Virulence. —The Klebs-Loeffler bacillus evidently has very 
varying grades of wnilence down even to complete absence of pathogenic 
elfects. The name psbudo-bacillus of diphtheria should not be given to 
this avirulent organism. For testing the virulence the guinea-pig is used, 
being most susceptible to the poison. For a gross test an amount of a 
forty-eight-hour bouillon culture equalling one-half per cent of the weight 
of the animal is injected subcutaneously. Park and Williams obtained a 
bacillus of such extraordinary virulence that 0.005 cc. of a filtered bouillon 
culture killed a 500 gramme guinea-pig in seventy-two hours. “ A fully 
virulent culture is one which dauses the death of a guinea-pig within three 
days or less; a culture of medium virulence one which causes the death of 
the animal in from three to five days. Cultures which only produce local 
necrosis and ulceration or death after a greater number of days mav be con¬ 
sidered ns of slight virulence” (J. H. Wright). At the seat of the inocula¬ 
tion there is local necrosis with fibrinous exudate which contains the bacilli, 
and there is also a more or less extensive oedema of the subcutaneous tissue. 

The Presence of tiie Ivi.ers-Loeffler Bacillus in Non-jiembranous 
Angina and in IIkaltiiy Throats.— The bacillus has been isolated from 
cases which show nothing more than a simple catarrhal angina, of a mild type 
without any membrajie, with diffuse redness, and perhaps huskiness and signs 
of catarrhal laryngitis. In other cases the anatomical picture may be that of 
a lacunar tonsillitis. 

The organisms may be met with in perfectly healthy throats, particularly 
in persons in the same house, or the ward attendants and nurses in fever 
hospitals. 

Following an attack of diphtheria the bacilli may persist in the throat or 
nose after all the membrane has disappeared for weeks or months—even 15 
nonths. In explanation of this persistence Councilman has called attention 
:o the frequency with which the antrum is affected. 

Toxin of the Klebs-Loeffler Bacillus. —Roux and Yersin showed 
hat a fatal result following the inoculation with the bacillus was not caused 
>y any extension of the micro-organisms within the body; and they were 
enabled in bouillon cultures to separate the bacilli from the poison. The toxin 
<o separated killed with very much the same effects as those caused by the 
inoculation of the bacilli; the pseudo-membrane, however, is not formed. 
These results were confirmed by many observers, particularly by Sidney Mar¬ 
tin, who separated a toxic albumose. The precise composition of the body 
uid whether it is a proteid at all is still doubtful; certain authorities, how- 
Bvor, believe that it belongs to the enzymes, possessing as it does many attri¬ 
butes in common with them. 

Susceptible animals may be rendered immune from diphtheritic infection 
by injecting weakened cultures of the bacillus or, what is better, suitable doses 
°f the diphtheria toxin. The result of the injections is a febrile reactioit 
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which soon passes away and loaves the animal less snsceptible to the poison or 
the living bacilli. By repeating and gradually increasing the quantity of 
poison injected a high degree of immunity can be produced in large animals 
(goat, horse). 

The Bacteria associated with the Diphtheria Bacillus. —The most 
common is the streptococcus pyogenes. Others, in addition to the organisms 
constantly found in the mouth, arc the micrococcus lanceolatus, the bacillus 
coli, and the staphylococcus aureus and albus. Of these, probably the strcplo- 
coccus pyogenes is the most important, as cases of general infection with this 
organism have been found in diphtheria. The suppuration in the lymph- 
glands and the broncho-pneumonia are usually (though not always) caused la¬ 
this organism. 

Pseudo-Diphtheria Bacillus. —Bacillus Xerosis .—As mentioned above, 
the Klebs-Loefller bacillus varies very much in its virulence, and it exists in a 
form entirely devoid of pathogenic properties. This organism should not, 
however, be designated pseudo-diphtheria bacillus. The name should be con¬ 
fined to bacilli, which, though resembling the diphtheria bacillus, differ from 
it not only by absence of virulence, hut also by cultured peculiarities. A 
similar bacillus, showing, however, certain cultural differences from file 
pseudo-diphtheria bacillus, lias been repeatedly found in the conjunctival sic 
in health and disease (if. xerosis). Organisms having the morphology of 
the diphtheria bacillus, but devoid of virulence, probably belonging to (In¬ 
group of pseudo-diphtheria and xerosis bacilli, have been described in human 
beings in association with a number of diseases, such as Egyptian dysentery 
(Kruse and Pasquale); they have been demonstrated upon the skin, in the 
crusts of variola pustules, and in impetigo, in sputum, iiv pneumonia (Kru.-< i , 
Ohlmacher), in gangrene of the lung (Babes), in ulcerative endocarditis 
(Howard), in ascitic fluid (Harris), in pus from pyuria (Bergcy), in ozama 
(Wilder), and in tuberculosis (Schultz and Eh ret). Other varieties of 
pseudo-bacillus, described by Ituediger and Alice Hamilton, possess a virulence 
sufficient to cause severe lesions in man and death in inoculated animals. In 
such cases the antitoxin had no influence on the infection, but animals recov¬ 
ered upon tjic injection of an immune serum prepared from these bacilli. 

Diphtheroid Inflammations. —Under the term diphtheroid may be group'd 
those membranous inflammations which are not associated with the Klchs- 
Loeffler bacillus. It is perhaps a more suitable designation than pscudo-dipli- 
theria or secondary diphtheria. As in a great majority of cases the strepto¬ 
coccus pyogenes is the active organism, the term “ streptococcus diphtheritic" 
is often employed. The name “ diphthcritis ” is liest used in an anatoms al 
sense to designate an inflammation of a mucous membrane or integumentary 
surface characterized by necrosis and a fibrinous exudate, whereas the term 
“diphtheria” should bo limited to the disease caused by the Klcbs-Lnelllri 
bacillus. The proportion of cases of diphtheroid inflammation varies greatly 
in the different statistics. Of the large number of observations made by rad 
ind Beebe (5,611) in New York, 40 per cent were diphtheroid. Figures l'r<*n 
other sources do not hIiow so high a percentage. 

It is not to be inferred from these statistics that any considerable nuiiil"' 
of the cases which present the appearances of typical and characteristic pd 
mary diphtheria are due to other micro-organisms than the Klebs-fsadk 
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bacillus! Nearly all such cases, when carefully examined by a competent bac¬ 
teriologist, are found to be due to the diphtheria bacillus. It is the less char¬ 
acteristic cases, with more or less suspicion of diphtheria, which are most 
likely to be caused by other bacteria than the Klcbs-Loelller bacillus. It is 
dlso to be remembered that in the routine examination of a large number of 
cases for boards of health and diphtheria wards of hospitals, some cases of 
genuine diphtheria may escape recognition from lack of such repeated and 
thorough bacteriologie|l tests as are sometimes required for the detection of 
cases presenting unusual difficulties. 

Conditions under which tiib Diphtheroid Affection occurs. —Of 
450 cases (Park and Beebe), 300 occurred in the autumn months and 150 in 
the spring; 15)8 occurred in children from the first to the seventh year. In a 
large proportion of all the cases the disease develops in children, and can be 
differentiated from diphtheria proper only bv the bacteriological examination. 
In many of the cases it is simply an acute catarrhal angina with lacunar ton¬ 
sillitis. 

The-d ipht i hw oi d i nfl a mmati ons arc particularly prone to develop in connec¬ 
tion with tha-acuta fevers. 

(a) Scarlet Fever. —In a large proportion of the cases of angina in scar¬ 
let fever the Klebs-Loefller bacillus is not present. Booker has reported 11 
cases complicating scarlet fever, in all of which the streptococci were the pre¬ 
dominant organisms. Of the 450 eases of Park and Beebe, 42 complicated 
scarlet fever. The angina of this disease is not always, however, due to the 
streptococcus. Where diphtheria is prevalent and opportunities are favorable 
for exposure, a large proportion of the cases of membranous throats in scarlet 
fever may bo genuine diphtheria, as is shown by the statistics of Williams and 
Morse in the Boston City Hospital. Here, of 97 cases of scarlet fever, mem¬ 
branous angina was present in 35; in 12 with the Klebs-Loefller bacillus, and 
in 23 with other organisms. Morse reports 99 cases of angina in scarlet fever 
in which 7G were diphtheritic. This large proport ion of cases in which scar¬ 
let fever was associated with true diphtheria is attributed to local conditions 
in the hospital. 

(b) Measles. —Membranous angina is much loss common in this disease. 
It occurred in fi of the 450 diphtheroid cases in New York. Of 4 cases with 
severe membranous angina at the Boston City Hospital, 1 only presented the 
Klebs-Loefller bacillus. 

(c) Whooping-cough may also be complicated with membranous angina. 
The bacteriological examinations have not been very numerous. Eseherich 
gives 4 cases, in all of which the Klebs-Loefller baiyllus was found. 

(d) Typhoi<i_.Fever. —Membranous inflammations in this disease are not 
v *“ry infrequent; they ma^-accur in ilia-throat, the pelvis of the kidney, the 
bJilidgr, or the intestines. The complication may be caused by the Klebs-Loef- 
fh»r bacillus, which was present in 4 cases described by Morse. It is frequently, 
however, a streptococcus infection. 

Ernst Wagner has remarked upon the greater frequency of these mem¬ 
branous inflammations in typhoid fever when diphtheria is prevailing. 

ClinicalFeatures, of tkaHiphthcroid Affection. —The cases, as a rule, are 
wilder, and the mortality is low, only 2.5 per cent in the 450 cases of Park 
®U1 Beebe. The dimbtheroid inflammations nnmnlioatin<r tlio snooifin fnvtav 
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are, however, often very fatal, and a general streptococcus infection w by no 
means iufrequent. As in the Klebs-Loeffler angina, there may be only a simple 
catarrhal process. In other instances the tonsils are covered with a creamy, 
pultaceous exudate, without any actual membrane. An important group may 
begin as a simple lacunar tonsillitis, while in others the entire fauces and ton¬ 
sils are covered, by a continuous membrane, and there is a foul sloughing 
angina with intense constitutional disturbance. t 

Are the diphtheroid cases contagious? General clinical experience war¬ 
rants the statement that the membranous angina associated with the fevers 
is rarely communicated to other patients. The health department of New 
York does not keep the diphtheroid cases under supervision. Their inves¬ 
tigation of the 450 diphtheroid cases seems to justify this conclusion, l’ark 
and Beebe say that “ it did not seem that the secondary eases were any lc-s 
liable to occur when the primary case was isolated than when it was not.” 

Sequela of the Diphtheroid Angina .—The usual mildness of the disease 
is in part, no doubt, due to the less frequent systemic invasion. Some of the 
worst forms of general streptococcus infection are, however, seen in this dis¬ 
ease. There are no peculiarities, local or general, which can be in any way 
regarded as distinctive; and even the most extensive paralysis may follow au 
angina caused by it. 

Morbid Anatomy.— Distribution’ or Membrane.— A definite membrane 
was found in 127 of the 220 fatal Boston cases, distributed ns follows: tonsils, 
65 cases; epiglottis, 60; larynx, 75; trachea, 66; pharynx, 51; mucous mem¬ 
brane of nares, 43; bronchi, 42; soft palate, including uvula, 13; oesophagus, 
12; tongue, 9; stomach, 5; duodenum, 1; vagina, 2; vulva, 1; skin of ear, 1; 
conjunctiva, 1. An interesting point in the Boston investigation was the great 
frequency with which the accessory sinuses of the nose were found to be in¬ 
fected. In the fatal cases, the exudation is very extensive, involving the uvula, 
the soft palate, the posterior nares, and the lateral and posterior walls of the 
pharynx. These parts are covered with a dense pseudo-membrane, in places 
firmly adherent, in others beginning to separate. In extreme cases the necro¬ 
sis is advanced and there is a gangrenous condition of the parts. The mem¬ 
brane is of a dirty greenish or gray color, and the tonsils and palate may be in 
a state of necrotic sloughing. The erosion may be deep enough in the tonsils 
f to open the carotid artery, or a2fal.se aneurism may be produced in the deep 
tissues of the neck. The nose may bo completely blocked by the false mem¬ 
brane, which may also extend into the conjunctive and through the Ku-ta- 
chian tubes into the middle ear. In eases of laryngeal diphtheria the exudate 
in the pharynx may be extensive. In many cases, however, it is slight upon 
the tonsils and fauces and abundant upon the epiglottis and the larynx, winch 
may be completely occluded by false membrane. In severe cases the exudate 
extends into the trachea and to the bronchi of the third or fourth dimension. 

In all these situations the membrane varies ycry much in consistence, 
de pend ing greatly upon the stage at which death has taken place. If death 
has occurred e arly, it is.firm and closely adherent; jfjate, it is soft,, shreddy 
and read ily detached. When firmly adherent It is torn off with difficulty mic 
leaves an abraded mucosa. In the most extreme cases, in which there is e\len 
sive necrosis, the parte-look-gangrenous. In fatal cases the lymphatic-gbn" 1 
of fha neck are enlarged, and there is a general infiltration of the tissues wifi 
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arum; the salivary glands, too, may be swollen. In rare instances the mem¬ 
brane extends to the gullet and stomach. 

On inspection of the larynx of a child dead of membranous croup the rima 
is seen filled with mucus or with a shreddy material which, when washed off 
carefully, leaves the mucosa covered by a thin grayish-yellow membrane, which 
may be uniform or in patches. It covers the ary-epiglottic folds and the true 
cords, and may be continued into the ventricles or even into the trachea. 
Above, it may inxfilsAihe. epiglottis. It varies much in consistency. I have 
seen fatal cases in which the exu dation was not actually membranous, but 
raiher friable and granular. It may form a thick, even stratified membrane, 
which fills the entire glottis. The exudation may extend down the trachea 
and into the bronchi, and nmy pass beyond the epiglottis to the fauces. Usu¬ 
ally it is readily stripped off from the mucous membrane of the larynx and 
leaves exposed the swollen and injected mucosa. On examination it is seen 
that the fibrinous material has involved chiefly the epithelial lining and has not 
greatly infiltrated the subjacent tissues. 

We owe largely to the labors of Wagner, Weigert, and more particularly to 
the splendid work of Oertel, our knowledge of the histological changes which 
take place in diphtheria. The beginning of the lesion is due to the toxic action, 
of the bacilli growing in the throat. The primary-lesion is a necrosis and 
degeneration of the epithelial tissues. The organisms grow, not in the living, 
but in the necrotic tissues. 1 The first step is necrosis of- the-eprthelium, often 
qncceded=-by-.active-proliferation of the nuclei of the cells, which become 
changeijjalft icfraclive hyaline masses. From the structures below an inflame 
matory^exudaih-wh-in fibrin factors is poured out, and fibrin is formed when 1 
this comes in contact with the necrotic epithelium. 

The.following are the important changes in the other organs: 

Heart. —Fatty degeneration is found in a majority of the cases. It may 
precede the more advanced degeneration, in which the sarcous elements become 
swollen and converted into hyaline masses. There is a primary, acute, inter¬ 
stitial myositis, and also a form secondary to degeneration of the heart muscle, 
to which it is possible that some of the cases of fibrous myocarditis are due. 
Pericarditis and endocarditis are rare; endocarditis was present in 7 of 220 
eases at the Boston City Hospital. Tire diphtheria baeilli have been found in 
the vegetations. 

' Tlrnj’imilONABV complications arc the most important, and death is due 
| to them as often as to the throat lesion. 1 Broncho-pneumonia, or, as Council- 
nan terms it, acinous pneumonia, is the most common, and was present in 131 
f I lie 220 Boston eases. Acute lobar pneumonia is rare. The pneumococcus 
s the principal agent in producing the lung infection. The streptococci and 
he diphtheria bacilli are frequently met with. 

Kidneys^—-T he lesions, which are due to the action of the toxins, not to 
he presence of bacteria, vary from simple degeneration to an intense nephritis. 
There is no specific type of lesion. Inteigjitial and glomerular nephritis are 
11,ls t common in the older subjects. Degenerative changes are present in a 
lar go proportion of all the fatal cases. 

The liver, and the spleen show the degenerative lesions of the acute 
elections. 

flenerol infection is common, and is about equal with the streptococcus and 
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the diphtheria bacillus. It occufs generally in the grave septic eases,‘in which 
type of eases the former organism is more frequently met with. 

S ymptoms. —The period of incubation is “from two to seven,days, often- 
est two.” 

The initial symptoms are those of an ordinary febrile attack—^slight-chilli- 
ness, fever, and aching pains in the back and limbs. In mild cases these symp. 
toms are trifling, and the child may not feel ill enough to go to bed. Usually 
the temperature rises within the first twenty-four hours'to 102.5° or 103°; in- 
severe cases to 104°. In young children there may be convulsions at (lie 
outset. 

Pharyngeal Diphtheria. —In a typical case there is at first redness of 
the fauces, and the child complains of slight difficulty in swallowing. The 
membrane first appears upon the tonsils, and it may be a little difficult to dis¬ 
tinguish a patchy diphtheritic pellicle from the exudate of the tonsillar rrvpk 
The pharyngeal mucous membrane is reddeiifcd, and the tonsils themselves are 
swollen. By the third day the membrane has covered the tonsils, the pillars of 
the fauces, and perhaps the uvula, which is thickened and (edematous, and 
may fill completely the space between the swollen tonsils. The membrane may 
extend to the posterior wall of the pharynx. At first grayish-white in color, 
it changes to a dirty gray, often to a yellow-white. It is firmly adherent, and 
when removed leaves a bleeding, slightly eroded surface, which is soon covered 
by fresh exudate. The glands in the neck are swollen, and may be tender. 
The general condition of a patient in a case of moderate severity is usually 
good; the temperature not very high, in the absence of complications ranging 
from 102° to 103°. The pulse range is from 100 to 120. The local condition 
of the throat is not of great severity, and the constitutional depression is slight. 
The symptoms gradually abate, the swelling of the neck diminishes, the mem¬ 
branes separate, and from the seventh to the tenth day the throat becomes clear 
and convalescence sets in. 

Clinically atypical forms arc extremely common, and I follow here Koplik's 
division: 

(а) There may be no local manifestation of membrane, but a simple catar¬ 
rhal angina«associatcd sometimes with a croupy cough. The detection in there 
cases of the. Klebs-Tioeftler bacillus can alone determine the diagnosis. Such 
cases arc of great moment, inasmuch ns they may communicate the severer 
disease to other ohildren. 

(б) There are cases in which the tonsils are covered by a^pultaccous exu¬ 
date, not a consistent membrane. 

(c) Cases presenting a punctate’'form of membrane, isolated, and usually 
on the surface of the tonsils. 

( d ) Cases which begin and often run their entire course with the lucal 
picture of a typicaKflacunar amygdalitis; They may be mild, and the lucal 
exudate may not extend, but in other cases there are rapid development of 
membrane, and extension of the disease to the pharynx and the nose, with 
severe septic and constitutional symptoms. 

(?) Under the term “latent diphtheria” Heubner has describ'd eu-es 
usually secondary, occurring chiefly in hospital practice, in young person- lh‘ 
subject of wasting affections, such as rickets and tuberculosis. There are fever 
naso-pharyngeal catarrh, and gastrointestinal disturbances. Diphtheria 
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not be suspected until severe laryngeal complications develop, or the condition 
may not be determined until autopsy. 

Sxstemic Infection. —The constitutional disturbance in juiMJipbilieria 
is very slight. There are instances, too, of extensive local disease without 
grave systemic symptoms. As a rule, the general features of a case bear a 
definite relation to the severity of the local disease. There are rare instances 
in which from the outset the constitutional prostration is extreme, the pulse 
frequent and small,.the fever high, and the nervous phenomena are pro¬ 
nounced; the patient may sink in two or three days overwhelmed by the inten¬ 
sity of the toxmmia. There are cases of this sort in which the exudate in the 
throat may be slight, but usually the nasal symptoms are pronounced. The 
temperature may be very slightly raised or even subnormal. M ore corn i n poly 
the severe systemic symptoms appear at a later date when the pharyngeal lesion 
is at its Jieight. They are constantly present in extensive disease, and when 
there is a sloughing, foetid condition. The lymphatic glands become greatly 
enlarged; the pallor is extreme.; the face has an ashen-gray hue; the pulse 
is rapid and feeble, and the temperature sinks below normal. In the most 
aggravated forms there are gangrenous processes in the throat, and in rare 
instances, when life is prolonged, extensive sloughing of the tissues of the neck. 

Kschcrich accounts for the discrepancy sometimes observed between the 
severity of the constitutional disturbance and the intensity of the local process, 
by assuming varying degrees of susceptibility to the diphtheria bacillus on the 
one hand, and to its poison on the other hand. With high local susceptibility 
of a part to the action of the bacillus, with little general susceptibility to the 
toxin, there is extensive local exudate with mild constitutional symptoms, or 
rice versa, severe systemic disturbance with limited local inflammation. 

A leucocytosis is*prcsent in diphtheria. Morse does not think it of any 
prognostic value, since it is present and may be pronounced in mild cases. 

What has been described of late as Vince nt'^ angina is an acute, febrile, 
pseudo-membranous inflammation with soft, yellowish-green exuUate, which 
on removal leaves a bleeding ulcer. The gguoral symptoms may be severe, and 
there may be swelling of the glands of the neck. A bacillus fusiformis has been 
described in connection with it. There are instances in which the ulceration 
has been extensive, even proceeding to destruction of the uvula and of the soft 
palate. 

Nasal Diphthebia. —In cases of pharyngeal diphtheria the Klebs-Loef- 
der bacillus is found on the mucous membrane of the nose'and in the secre¬ 
tions, even when no membrane is present, but it may apparently produce two 
affections similar enough locally but widely differing in their general features. 

In membranous or fibrinous rhinitis, a very remarkable affection scon usu- 
% in children, the nares are occupied by thick membranes, but there is an 
entire absence.of any constitutional disturbance. The condition lias been stud¬ 
ied very carefully by Park, Abbott, Gerber and Podack, and others. Itavcnel 
das collected 77 cases, in 41 of which a bacteriological examination was made, 
1!) fid the Klebs-Loeffler bacillus being present. All the cases ran a benign 
?°urse, and in all but a few the membrane was limited to the nose, and the 
institutional symptoms were either absent or very slight. Remarkable and 
Pawling features are that the disease runs a benign course, and that infection 
°f other, children in thp ffiT pily is extremely rare. 
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On the other hand, nasal diphtheria is apt to present a most ipaliguaul 
type of the disease. The infection may he primary in the nose, and in a case 
in my wards there was otitis media, and the Klebs-Loetlter bacillus was sepa¬ 
rated" from the discharge before the condition of nasal diphtheria was sus¬ 
pected. While some eases are of mild character, others are very intense, and, 
the constitutional symptoms most profound. The glandular inflammation is 
usually very intense, owing, as Jacobi points out, to the great richness of the 
nasal muco-a in lymphatics. From the nose the inflammation may extend 
through the tear-ducts to the conjunctiva 1 and into the antra. 

Laiiynumaj. Dii’imimii v.—.1 Itmibruiwits Croup .—With a very large pro¬ 
portion of all the eases of membranous laryngitis the Klebs-l-oedler bacillus is 
associated; in a much smaller number other organisms, particularly the strep¬ 
tococcus, are found, ^lerubranous croup, then, may he said to be either genu¬ 
ine diphtheria or diphtheroid in character.- Of 2S(> cases in which tire disca-c 
was (-onfined to the larynx or bronchi, in 2-‘.I the Klehs-lsrelller bacilli were 
fouud. Tn 57 they were not present, hut of these cultures were unsiii- 
faetnry (Park and Beebe). The streptococcus cases are more likely to he -ee- 
omlary to other acute diseases. 

Symptoms. —Naturally, the clinical symptoms are almost identical in the 
non-specific and specific forms of membranous laryngitis. 

The affection begins like an acute laryngitis with slight/hoarseness ami 
rough cough, to which the term eroupv has been applied. After these symp¬ 
toms have lasted for a day or two with varying intensity, the child suddenly 
becomes worse, usually at night, and there ariCsigns of impeded respiral ion. 
At first tlnijdillicultv in breathing is paroxysmal, due probably to more or less 
spasm of the muscles of the glottis. Soon tliqtflyspncoij becomes continuous, 
inspiration and expiration become difficult, particularly the latter, and with 
th<£.mspiratory movements the epigastrium and lower intercostal spaces are 
retracted. (/The Yoke is husky and may he reduced to a whisper. The color 
gradually changes and the imperfect aeration of the blood is shown in the 
lividity of the lips and finger-tips. "Restlessness comes on and the child lo-sw 
from side to side, vainly trying to get breath.’ Occasionally, in a severer par¬ 
oxysm, portions of membrane are coughed out. The fever in membranous 
laryngitis is rarely very high and the condition of the child is usually m'it 
good at the time of the onset/J The pulse is always increased in frequency ami 
if cyanosis he present is small. In favorable cases the dyspnoea is nol very 
urgent, the color of the face remains good, and after one or two paroxysm- the 
child goes to sleep and wakes in the morning, perhaps without fever and feel¬ 
ing comfortable. The attack may recur the following night with greater 
severity. In unfavorable cases the dyspnoea becomes more and more urgent, 
the cyanosis deepens, the child, after a period of intense restlessness, sinks mM 
a scmi-comatose state, and death finally occurs from poisoning of the tier" 
centres by carbon dioxide. In oilier cases the onset is less sudden and is pre¬ 
ceded by a longer period of indisposition. As a rule, lliere are plum naea 1 
symptoms. The constitutional disturbance may be more severe, the fc' 1 '' 
higher, and there may be swelling of the glands of the neck. Inspection <> 
the fauces may show the presence of false membranes on the pillars or on 11" 
tonsils. Bacteriological examination can "alone determine whether these an 
due to the Klebs-Loeffler bacillus or to tho streptococcus. Faggo held that non 



DIPHTHERIA. 


203 


wu.ufj.vJS membranous croup may spread *up ward from the larynx just as 
•diphtheritic inflammation is in the habit of spreading downward from the 
■ fauces. Ware, of Boston, whose essay on croup is perhaps the most solid con- 
yfribution to the subject made in this country, reported the presence of exudate 
‘in the fauces in 74 out of 75 cases of croup. Those observations were made 
4 prior to 1840, during periods in which diphtheria was not epidemic to any 
extent in Boston. In protracted cases pulmonary symptoms limy occur, which 
are sometimes due to the difficulty in expelling the muoo-pus from the tubes; 
in others, the false membrane extends into the trachea and even into the 
bronchial tubes. During the paroxysm the vesicular murmur is scarcely audi¬ 
ble, but the laryngeal stridor may be loudly communicated along the bronchial 
tubes. 

Dii'imuiitu or Otiiee Pahts.—P rimary diphtheria occurs occasionally 
in the ronjunclim. It follows in some instances the affection of the nasal 
mucous membrane. Some of the cases are severe and serious, but it lias been 
shown by 0. Franked and others that the diphtheria bacilli may be present in 
a conjunctivitis catarrhal in character, or associated with only slight croupous 
deposits. 

Diphtheria of the external auditor )/ wruins is seen in rare instances in 
which a diphtheritic otitis media has extended through the tympanic mem¬ 
brane. 

Diphtheria of the skin is most frequently seen in the severer forms of 
pharyngeal diphtheria, in which the membrane extends to the mouth and 
lips,"and'Invades the adjacent portions of (lie skin of the face. The skin about 
the anus and genitals may also be attacked. Pseudo-membranous inflamma¬ 
tion is not uncouffnon on ulcerated surfaces and wounds. In very many 
of these cases it is a streptococcus infection, hut in a majority, perhaps, 
in which the patient is suffering with diphtheria, the Klebs-Loelller bacil¬ 
lus will he found in the fibrinous exudate. As proposed by Welch, the term 
“wound diphtheria” should be limited to infection of a wound by the 
Klebs-Loelller bacillus. This “may manifest itself as a simple inflamma¬ 
tion, or inflammation with superficial necrosis, or inflammation with more or 
Ic.-s adherent pseudo-membrane. The conditions as regards varying intensity 
and character of the infection, association with other bacteria, particularly 
streptococci, and the necessity of a bacteriological examination to establish 
the diagnosis, are in no way different in the diphtheria of wounds from tlio-e 
m diphtheria of mucous membranes. Wound diphtheria may occur without 
demonstrable connection with cases of diphtheria and without, affection of the 
throat in the individual attacked, but such occurrences are rare” (Welch). 
Paralysis may follow wound diphtheria. Pseudo-membranous inflammations 
"f wounds arc caused more frequently bv other micro-organisms, particularly 
llie streptococcus pyogenes, than by the Klehs-Loelller bacillus. The fibrinous 
membrane so common in tlio neighborhood of the tracheotomy wound in diph- 
Iberia is rarely associated with the Klebs-Loelller bacillus. Diphtheria of the 
genitals is occasionally seen. 

Complications and Sequela. —Of local complications, luemorrhage from 
the lioso or throat may occur in. the severe ulcerative eases. Skin rashes are 
not, infrequent, particularly the diffuse erythema. Occasionally there is U£ti- 
'•aria and in the severe eases purpura. Fatal cases almost invariably show 
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capillary bronchitis with bronchopneumonia and large patches of collapse, or 
the septic particles may reach the bronchi and excite gangrenous processes 
which may lead to severe and fatal haunorrhage. Jaundice, usually a feature 
of the toxaunia is rarely of serious import. 

Albuminuria, present in all severe cases, is alarming only when the albu¬ 
min is in considerable quantity and associated with epithelial or blood casts. 
Nephritis may appear quite early in the disease, setting in occasionally with 
complete suppression of the urine. In comparison with scarlet fever the renal 
changes lead less frequently to general dropsy. In rare instances there may 
be coma, and even convulsions, without albumin in the urine, and without 
dropsy. 

Of the sequel®, paralysis is by far the most important. It can be experi¬ 
mentally produced in animals by the inoculation of the toxins. The disease is 
a toxic neuritis, due to the absorption of the poison. The proportion of the 
cases in which it occurs ranges from 10 to 15>pnd even to 20 per cent. It is 
strictly a sequel, coming on usually in the second or third week of convales¬ 
cence. It’may follow very mild cases; indeed, the local lesion may be so trilling 
that the onset of the paralysis alone calls attention to the true nature of the 
trouble. It is proportionately less frequent in children than in adults. L. W. 
Rolleston's recent study of the subject indicates that the early use of anti¬ 
toxin diminishes the liability to paralysis. In 404 cases collected by Wood- 
head, the palate was involved in 155, the ocular muscles in 197, in 10 other 
muscles. Ninety-one of the patients died. 

Of the local paralyses the most common is that which affects the palate. 
This gives a nasal character to the voice, and, owing to a return of liquids 
through the nose, causes a difficulty in sw’allowing. The palate is seen to be 
relaxed and motionless, and the sensation in it is also much impaired. The 
affection may extend to the constrictors of the pharynx, and deglutition become 
embarrassed. Within two or three weeks or even a shorter time the paralysis 
disappears. In many cases the affection of the palate is only part of a general 
neuritis. Of other local forms perhaps the most common are paralyses of the 
eye-muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and 
loss of power»of accommodation. Facial paralysis is rare. -The neuritis may 
be confined to the nerves of one limb, though more commonly the legs or the 
arms are affected together. Very often with the palatal paralysis is associated 
a weakness of the legs without definite palsy but with loss of the knee-jerk. 

The multiple form of diphtheritic neuritis may begin with the palalal 
affection, or with loss of power of accommodation and loss of the tendon 
reflexes. This last is an important sign, which, as Bernhardt, Buzzard, and 
R. L. MacDonncll have shown, may occur early, but is not necessarily fol¬ 
lowed by other symptoms of neuritis. There is paraplegia, which may be 
complete or involve only the extensors of the feet. The paralysis may extend 
gild involve the arms and face and render the patient entirely helpless. The 
muscles of respiration muy be spared. 

Heart .—Irregularity of the heart is common. It was present iniiCLper cent 
of the Boston cases of White and Smith. A murmur at the apex or base of 
the heart is present in 94*per cent of all cases. This means of course that a 
majority of all young children with fever have a heart murmur. Only a few 
cases of diphtheria have serious heart symptoms, 36 out of the 946 cases spe- 
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daily studied. Rapid action, of the heart with gallop rhythm and epigastric 
paifl and tenderness are the moBt serious symptoms. The cases in which the 
pulse drops from 110 to 40 or 30 are usually very serious. The heart symp¬ 
toms are more common in the second or third week of the disease, and fatal 
dilatation of the heart may come on as late as the sixth or seventh week. It 
seems probable that the heart weakness is due to granular and fatty degen¬ 
eration of the muscle substance. Possibly in some of the casts there is degen¬ 
eration of the vagua, a view which is supported by the frequency of paralysis 
of the palate with vomiting and epigastric pain and tenderness. 

S erum Siclneas .—Strictly an effect of the treatment, “ Die Sorumkrank- 
lieit ” may be considered among the complications. ' In from eight to ten days 
after the inoculation there apjiears at the site an erythema or urticaria, 
which spreads rapidly over the body. There is usually oedema, local glandular 
enlargements, and in some cases albuminuria. There are pains and slight 
swelling in the joints, and moderate fever. The oedema and the morbilli¬ 
form and exudative rashes aft; the most striking features. Convalescence 
occurs on the third or fourth day. These symptoms have been shown to be 
due to the toxic effects of the horse serum. 

Sudden death has occurred in about 20 cases after the serum injection* 
(llosenau and Anderson). The serious symptoms come on within five or ten 
minutes of the injection with collapse, unconsciousness, and convulsions and 
death. The toxic effect is due to the alien serum, from which it is quite 
possible that before long the dangerous elements may be removed. 

Diagnosis.—The presence of the Ivlebs-Loeffler bacillus is regarded by bac¬ 
teriologists as the sole criterion of true diphtheria, and as this organism may 
be associated with *11 grades of throat affections, from a simple catarrh to a 
sloughing, gangrenous process, it is evident that in many instances there will 
be a striking discrepancy between the clinical and the bacteriological diagnosis. 

The bacteriological diagnosis is simple. The plan adopted by the New 
York Health Department is a model which may be followed with advantage in 
other cities. Outfits for making cultures, consisting of a box containing a 
tube of blood-serum and a sterilized swab in a test-tube, are distributed to 
about forty stations at convenient points in the city. A list of, these places 
is published, and a physician can obtain the outfit free of cost. The direc¬ 
tions are as follows: “The patient should be placed in a good light, and, if 
a child, properly held. In cases where it is possible to get a good view of the 
throat, depress the tongue and rub the cotton swab gently but freely against 
any visible exudate. In other eases, including those in which the exudate is 
confined to the larynx, avoiding the tongue, pass the swab far back and rub 
h freely against the mucous membrane of the phftrynx and tonsils. Without 
laying the swab down, withdraw the cotton plug from the culture-tube, insert 
the swab, and rub that portion of it which has touched tlie exudate gently but 
thoroughly all over the surface of the blood-serum. Do not push the swab. 
into the blood-serum, nor break the surface in any way. Then replace tfie 
swab in its own tube, plug both tubes, put them in the box, and return the 
culture outfit at once to the station from which ij; was obtained.’’ The culture- 
tubes which have been inoculated are kept in an inev^ator at 37° C. for twelve 
hours and are then ready for examination. Some prefer a method by which 
the material from the throat collected on a sterile swab, or, as recommended 
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by vou Esmarch, on small pieeeswf sterilized sponge, is sent to the laborulmv 
where the cultures and microscopical examination are made by a baeteriologiq. 

An immediate diagnosis without the use of cultures is often possible In- 
making a smear preparation of the exudate from the throat. The Klebs-hoef. 
fler bacilli may be present in sullieient numbers, and may bo quite character- 
istic to an expert. In this conned ion may be given the following statement 
by Park, who luts had such an exceptional experience: 11 The examination In 
£ competent bacteriologist of the bacterial growth in a blood-serum tula* which 
has been properly inoculated and kept for fourteen hours at the body tem¬ 
perature can be thoroughly relied upon in eases where there is visible mem¬ 
brane in the throat, if the culture is made during the period in which the 
membrane is forming, and no antiseptic, especially no mercurial solution, has 
lately been applied. In cases in which the disease is confined to ttie larynx or 
bronchi, surprisingly accurate results ean he obtained from cultures, but m u 
certain proportion of cases no diphtheria bacilli will be found in the tir-t 
culture, and yet will be abundantly present'in later cultures. We belicxc, 
therefore, that absolute reliance for a diagnosis can not be placed upon a single 
culture from the pharynx in purely laryngeal eases." 

Where a bacteriological examination can not be made, the practitioner mud 
regard as suspicious all forms of throat affections in children, and carry mil 
measures of isolation and disinfection. -In this way alone can serious emirs 
be avoided. It is not, of course, in the severer forms of membranous angina 
that mistake is likely to occur, but in the various lighter forms, many of wlmli 
are in reality due to the Klebs-l-outller bacillus. 

A large proportion of the eases of diphtheroid inflammation of the throat 
are duo to the streptococcus pyogenes. They are usually, milder, and the lia¬ 
bility-to general infection is iess intense; still, in scarlet fever and other spe¬ 
cific fevers some of the most virulent eases of throat disease which we sr, 
with intense systemic infection, are caused by this micro-organism. Tlie-r 
streptococcus cases arc probably much less numerous than the figures which 
I have given would indicate. The more careful examinations in the diphtheria 
pavilions of hospitals, particularly in Europe, have shown that in tin- large 
majority otj cases admitted the Klelis-Loefiler bacillus is present. 1 hair 
already referred, under the section on scarlet fever, to the question of tIn- 
diagnosis between scarlet fever With severe angina and diphtheria. 

Prognosis. —Tn hospital practice the mortality was formerly from lit* to 
SQ-PS-r cent. In the Boston City Hospital the d'ealli-ratc between 18SS .in<l 
1894 was only once below 40 per cent, and in 1892 and 1893 rose to nearly 
50 per cent. Following the introduction of antitoxin from 1895 lo 1903 tln- 
death-ratc has not once hden above 15 per cent, and of late years lias In-rii 
about 10 or 12 per cent (McCollom). In country places the disease may d |s - 
play an appalling virulence. In cases of ordinary severity the outlook i* ih |_ 
ally good. IIMklgHults.fronilinvolvenient of 'the larynx,* septic infe ct""i. 
sudden heart-fa ilure./diphtheritic paralysis, oceasiortgUy.Jiam-uoBHiia. mul 
tenetimes from.^oncho^uifiuiapnia occurring during convalescence. In 
England and Wales in 1903 there wore 6,077 deaths, compared with 9,130. the 
average number in the previous decennium (Tatham). Of late years the mor¬ 
tality has been steadily falling. Tn Boston during the ten years ending I9» 3 
the mortality per 10,000 of the living has ranged from 30.65 to 88.73. T’lic 
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mortality has greatly decreased, from 18.03 per 10,000 living in 1894 to 3 51 
in 1903 (McCollom). 

Pr qphyia xia.— Isolation of the sick, disinfection of the clothing and of 
cu'rything that has come in contact with the patient, careful scrutiny of the 
I mil der cases of,throat disorder, and more stringent surveillance in the period 
of convalescence are the essential measures to prevent the spread of the dis¬ 
ease. Suspected eases in families or schools should be at onde isolated or re¬ 
moved to a hospital for infectious disorders. When a death has occurred from 
diphtheria, the body should be wrapped in a sheet which has been soaked in 
a corrosive-sublimate solution (1 to 3,000). and placed in a closely sealed 
coffin. The funeral should always be private. 

In cases of well-marked diphtheria these precautions are usually carried 
out, but the chief danger is from the milder ca<e<. particularly the ambulatory 
form, in which the disease has perhaps not, been suspected.’ Rut from such 
patients mingling with susceptible children the disease is often conveyed. The 
healthy children in a family in ’which diphtheria exists may carry tire disease 
to their se l lool- f allows. The question of the influence of isolation hospitals 
on Ihe spread of the di-case ha-, I think, hcen solved in Boston, a city which 
lias suffered torrihl.v from diphtheria. The ratio of mortality per 10.000 living 
in 1893 was 11+, and in 1891 it was J!) In 1895 the 'infections pavilion 
was opened. Prior to that year only about 10 per cent of the reported eases 
were treated in hospital; in succeeding years 50 per cent were treated in hos¬ 
pital. In 1898 the mortality per 10,000 had fallen to 3, and in 1899 it 
was -1.9. 

A very important matter in the prophylaxis relates to the period of con¬ 
valescence. It has been sltown bv numerous observations that, after all the 
membr ane ha s cleared away, virulent bacilli may persist-in, the throat from 
periods ranging from six weeks to six months, or even longer. There is evi¬ 
dence to show that the disease may bo communicated l>v such patients, so that 
isolation should be continued in any given case until the bacteriological exami¬ 
nation. shows tl»t the throat is free. 

It can not he too strongly emphasized that the important elements in the 
prophylaxis of diphtheria are the rigid scrutiny of the milder tyyes of throat 
a fleet ion, and the thorough isolation and disinfection of the individual 
patients. 

('arelul attention sltouhl bo given to the throats and mouths of children, 
particularly to the teeth and tonsils, ns Cnillo has urged. Swollen and enlarged 
tmi-ils should be removed. In persons exposed, the antiseptic mouth washes, 
sll, 'li as corrosive sublimate (1 to 10,00(1). chlorine water (1 to 1.100). or swab- 
I'ing the throat with a diluted Lnefller's solution. Should he employed. 

Treatment. —The important points are hygienic measures to prevent the 
s prond of the malady, local treatment, of the throat to destroy the bacilli, medi- 
fation, general or specific, to counteract the effects of the toxins, and, lastly, 
’° the complications and sequela 1 . 

(") Hygienic Measures. —The patient should he in a room from which 
1,1 carpets, curtains, and superfluous furniture have been remousl. Tito tom- 
Pj ntture should be about U8°, and thorough ventilation should be secured. 

I a ’ r may bcJccpt moist by a kettle or a steam-atomizer. If possible, only 

aujsc, tho child's mother, and the doctor should come in contact with the 
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patient. During the visit the physician should wear a linen overall,* and on 
leaving the room he should thoroughly wash his hands and face in a eorrosive- 
sublimate solution. The strictest quarantine should be employed against other 
members in the house. 

(6) Local Tbeatment. —In mild cases the throat symptoms are alone 
prominent. Vigorous local treatment from the outset should be carried out, 
taking especial care in all instances to avoid mechanical injury to the tissues. 
A very large number of solutions have been recommenced. They are best 
employed with a swab of cotton-wool or a soft sponge, or irrigation with hot 
antiseptic solutions may be used. The direct application with a swab of cot¬ 
ton-wool or sponge is, as a rule, effective. In many young children it is really 
a most trying procedure to carry out the treatment, and sometimes one is 
compelled to desist. The jauise should hold the child on her knees, well 
wjapped in a shawl, with its head resting on her shoulder. The nose is then 
held, and so soon as the child opens its mouth,® cork shotijpkbe placed between 
the molar teeth. The-local application can then he made, or thorough irriga¬ 
tion carried out. In infants the disinfecting fluids are sometimes better 
applied through the nostrils. The following solutions may be employed: 

Loefller's solution: Menthol, 10 grammes dissolved in toluol to 30 cc. 
Liq. Ferri scsquichlorati, 4 cc.; alcohol absol.. (iO cc. 

Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, 3 
grammes to the litre. 

Carbolic acid, 3 per cent in 30 per cent alcohol solution, is much employed; 
some prefer to touch the small spots of exudate with pure carbolic acid. 

Another solution is: The tincture of the perehloride of iron, a drachm 
and a half, in glycerine, one ounce, water, one ounce, with from 15 to ‘til 
minims of carbolic acid. Chlorine water, boric acid, peroxide of hydrogen, 
iodoform, lactic acid, trypsin, and papain arc also recommended. 

Loefller’s solution, which has been given a very thorough trial, is perhaps 
the most satisfactory. 

Nasal diphtheria requires prompt and thorough disinfection of the pas¬ 
sages. Jacobi recommends chloride of sodium, saturated boric acid, or 1 
part of bichloride of mercury, 35 of chloride of sodium, and 1,000 of water, 
or the 1-per-cent solution of carbolic acid. Loefller’s solution may bo diluted 
and applied with a syringe or a spray. To be effectual the injection must he 
properly given. The nurse should be instructed to pass the nozzle of the 
syringe horizontally, not vertically; otherwise the fluid will return through 
the same nostril. 

When the larynx becomes involved, a steam tent may be arranged upon 
the hed, so that the child may breathe an atmosphere saturated with moisture. 
If the dyspnoea becomes urgent, an emetic of sulphate of zinc or ipecacuanha 
may be given. When the signs of obstruction arc marked there should be no 
delay in the performance of intubation or tracheotomy. 

Hot applications to the neck are usually very grateful, particularly to 
young children, though in the case of older children and adults the ice poul¬ 
tices are to be preferred. 

(c) General Measures.— The food should be liquid—milk, beef jui<<s 
barlejuiater, albumen water, and soups. The child should he encouraged 1° 
drink water freely. When the pharyngeal involvement is yexy.gijiftt.and s" ;; t- 
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owing fopnfnl. nutritiyejjpcmata should bA used. In cases with severe con- 
if’i'tntinnal aymptmnB stimulants should be given early. 

Medicines given internally are of very little avail in the disease. There 
s still a widespread belief in the profession that forms of mesciiIX4tC„bene- 
ficjftl. The tincture of the perchlorido of iron is also very warmly recom¬ 
mended. We are still, however, without drugs which can directly counteract 
,he tox-albumins of this disease, and we must rely on general ^measures of feed- 
ng and stimulants to support the strength. 

The convalescence of the disease is not without its dangers, and patients 
diould be very carefully watched, particularly if there are signs of heart 
weakness. 

The diphtheritic paralysis requires rest in bed, and in those cases in which 
lie heart rhythm is disturbed the avoidance of sudden exertion. In the 
•lironic forms with wasting, massage, electricity, and strychnine are invaluable 
lids. If swallow^Bbecomes vgry difficult, the patient must be fed with the 
itomach'-tulie, widen is very much preferable to feeding per rrclum. 

(d) Antitoxin Thbat.mext. —As the years go on additional experience 
ins shown that, thoroughly carried out, this method of treatment is both safe 
ind efficacious. There are no reasonable grounds for skepticism on the part of 
ntelligent practitioners, and still less on the part of those in charge of the 
lospitals for infectious diseases. 

The principle of action depends on the circumstance that the blood-scrum 
if an animal rendered immune, when introduced into another animal, protects 
it from infection with the diphtheria bacilli, and has also an important cura¬ 
tive influence upon diphtheria, whether artificially given to animals, or spon¬ 
taneously acquired by man. In the preparation of the blood-scrum a uniform 
standard strength is procured. The antitoxin unit is the amount of antitoxin 
which, injected into a guinea-pig of 250 grammes in weight, neutralizes 100 
times the minimum fatal dose of toxin of standard strength. 

Dosage .—This is one of the most important questions relating to the use 
of the antitoxin. J. II. McOollom, of the Boston City Hospital, who has prob¬ 
ably lmd a richer experience with the disease than any man in the United 
States, insists that the guiding practice in the use of the antitoxin is to give it 
until the characteristic effects arc produced, whether 4,000 or 70.000 units be 
required for this result. He very rightly remarks that in the case of a patient 
ill with diphtheria there is no way of estimating the quantity of toxin gener¬ 
ated by the membrane, and therefore one must administer the agent until the 
characteristic effect is produced—viz., the shriveling of the membrane, the 
diminution of the nasal discharge, the correction of the fetid odor, and a gen¬ 
eral improvement in the condition of the patient. No case, he says, in the 
acute stage should he considered hopeless. “ When one sees a patient with 
'Membrane covering the tonsils and uvula, profuse sanious discharge from the 
nose, spots of ecchymosis on the body and extremities, cold, clammy hands 
a "d feet, a feeble pulse, and the nauseous odor of diphtheria, and finds that 
nfler the administration of'10,000 units of antitoxin in two doses the condi- 
I'on of the patient improves slightly; that after 10,000 units more have been 
given there is a marked abatement in the severity of the symptoms; that when 
an additional 10,000 units have been given the patient is apparently out of 
danger, and eventually recovers—one must believe in the curative power of 
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antitoxin. When one sees a patient in whom the intubation tubo has been 
repeatedly clogged, when the hopeless condition of the patient changes for the 
better after the administration of 50,000 units,, one can not help but be con¬ 
vinced of the importance of giving large doses of antitoxin in the very severe 
and apparently hopeless cases. In the majority of instances thes&iarge doses 
are not required, particularly if the patients are seen early in the attack, 4,900 
to 6,000 units being enough to produce the characteristic effect on the mem¬ 
brane.” • • 

’Favorable effects are seen in improvement in both the local and general 
condition. The swelling of the fauces subsides, the membrane begins to dis¬ 
appear, the temperature falls, and the pulse becomes slower. 

Untoward Effects .—Of these the most Common are urticaria and arthral¬ 
gia,, but they are trifling and unimportant. Abscess is rare. 

Results .—Of 183,256 cases treated in 150 cities previous to the serum 
period, the mortality was 38.1 per cent. Since the introduction of serum 
132,548 cases have been treated, with a mortality of 11.6 per cent. Leaving 
out those not treated with the serum, the mortality was 0.8 per cent (Edam 
Rosenthal). The figures of the Boston City Hospital have already been gi\cn 
and are of special value, as the number of cases is large, the character severe, 
and the Director of the South Department, Dr. McCollom, has had faith in 
the treatment and courage in carrying it out. 

In Chicago, from 1888 to 1805, the total number of deaths from diph¬ 
theria was 11,188. From 1896 to 1003, the period during the use of anti¬ 
toxin, the deaths were 6,088, a decrease of 17 per cent. Of 586 cases treated 
on the first day of the disease there were only 2 deaths; of 036 cases treated 
later than the fourth day there were 216 deaths (A. ]{. Reynolds). 

Immunization for the Prevention of Diphtheria .—Persons exposed to diph¬ 
theria may be protected by a sufficient dose of the antitoxin. Children, par¬ 
ticularly, should receive an immunizing injection at once, 'flic minimum do-o 
should be 500 units for a child under two years of age; for older children and 
adults larger doses (500 to 1,000) are employed, which may be repeated in a 
few days if necessary. In New York (city) since January, 1895, 13,000 per¬ 
sons have begp. so treated, of whom only 40 contracted the disease and only 
one died. 


XVH. ERYSIPELAS. 

Definition. —An acute, contagious disease, characterized by a special in¬ 
flammation of the skin caused by streptococcus eryni point os seu pyogenes. 

Etiology. —Erysipelas is'a widespread affection, endemic in most com¬ 
munities, and at certain seasons epidemic. We nro as yet ignorant of the 
atmospheric or telluric influences which favor the diffusion of the poison. 

It is particularly prevalent in the spring of the year. Of 2,012 cases col¬ 
lected by Anders, 1,214 occurred during the first live months of the year. 
April had the largest number of cases. The affection prevails extensively m 
old, ill-ventilated hospitals and institutions in which the sanitary conditions 
are defective. With the improved sanitation of late years the number of cases 
has materially diminished. It has licen observed, however, to break out in new 
institutions under the most favorable hygienic circumstances. Erysipelas is 



ERYSIPELAS. 


211 


both contagious and inoculable; but, except finder special conditions, the poi¬ 
son is not very virulent and docs not seem to act at any great distance. It 
can be conveyed by a third person. The poison certainly attaches itself to the 
furniture, balding, and walls of rooms in which patients have been confined. 

The disposition to the disease is widespread, but the susceptibility is 
specially marked in the case of individuals with wounds or abrasions of any 
sort. Recently delivered women and persons who have been the subjects of 
surgical operations are particularly prone to it. A wound, however, is not 
necessary, and in the so-called idiopathic form, although it may be dillicult to 
say that there was not a slight abrasion about the nose or lips, in very many 
cases there! certainly is no observable external lesion. 

Chronic alcoholism, debility, and Bright’s disease are predisposing agents. 
Certain persons show a special susceptibility to erysipelas, and it may recur 
in them repeatedly. There are instances, too, of a family predisposition. 

The specific agent of the disease is a streptococcus growing in long chains, 
which is included under the grtfup name Streptococcus pyogenes, with which 
Streptococcus erysipciatos appears to lie identical. The fever and constitu¬ 
tional symptoms are due in great part to the toxins; the more serious visceral 
complications are the result of secondary metastatic infection. 

Immunity .—Susceptible animals can be rendered immune to virulent 
streptococci by repeated non-lethal injections of cultures. Marmorek’s pro¬ 
tective serum, prepared by inoculating the horse and other animals with cul¬ 
tures of intensified virulence, belongs to the bactericidal and not to the anti¬ 
toxic sera. Notwithstanding some apparently favorable results, its value in 
the treatment of human infections has not been demonstrated. 

Morbid Anatomy. —Erysipelas is a simple inflammation. In its uncom¬ 
plicated forms there is seen, post mortem, little; else than inflammatory oedema. 
Investigations have shown that the cocci are found chiefly in the lymph-spaeds 
and most abundantly in the zone of spreading inflammation. In the unin- 
'olved tissue beyond the inflamed margin they are to be found in the lymph- 
xessels, and it is here, according to Mctschnikoff and others, that an active 
warfare goes on between the leucocytes and the cocci (phagocytosis). In more 
extensive and virulent forms of the disease there is usually suppuration. 

Infarcts occur in the lungs, spleen, and kidneys, and there may be the gen¬ 
eral evidences of pyamiie infection. Some of the worst cases of malignant 
endocarditis arc; secondary to erysipelas; thus, of 23 cases, 3 occurred in con¬ 
nection with this disease. Septic pericarditis and plenritis also occur. As 
fiist mentioned, the disease may in rare cases extend to and involve the 
meninges. Pneumonia is not a very common complication. Acute nephritis 
is also met with; it is often ingrafted upon an old-chronic trouble. 

Symptoms.—The following description applies specially to erysipelas of the 
face and head, the form of the disease which the physician is most commonly 
called upon to treat. 

The incubation is variable, probably from three to seven days. 

The stage of invasion is often marked by a rigor, and followed by a rapid 
rise in the temperature and other characteristics of an acute fever. When 
Nmre is a local abrasion, the spot is slightly reddened; but if the disease is 
allopathic, there is seen within a few hours slight redness over the bridge of 
tin; nose and on the cheeks. The swelling and tension of the skin increase and 
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within twenty-four hours the external symptoms are well marked. «The skin 
is smooth, tense, and (edematous. It looks red, feels hot, and the superficial 
layers of the epidermis may be lifted as small blebs. The patient complains of 
an unpleasant feeling of tension in the skin; the swelling rapidly increases; 
and during the second day the eyes are usually closed. The first-affected pails 
gradually become pale and less swollen as the disease extends at the periphery. 
When it reache*the forehead it progresses as an advancing ridge, perfectly well 
defined and raised; and often, on palpation, hardened extensions can be felt 
beneath the skin which is not yet reddened. Even in a case of moderate scuir- 
ity, the face is enormously swollen, the eyes are closed, the lips greatly (edema¬ 
tous, the cars thickened, the scalp is swollen, and the patient’s features arc 
quite unrecognizable. The formation of blebs is common on the eyelids, cars, 
and forehead. The cervical lyiuph-glands are swollen, but are usually masked 
in the oedema of the neck. The temperature keeps high without marked remis¬ 
sions for four or five days and then defervescence takes place by crisis. Lcu- 
coeytosis is present. Kirkbride has noted tfte presence in one case of leiicm 
and tyrosin in the urine. The general condition of the patient varies much 
with his previous state of health. In old and debilitated persons, particularly 
in those addicted to alcohol, the constitutional depression from the outset mav 
be very great. Delirium is present, the tongue becomes dry, the pulse feeble, 
and there is marked tendency to death from toxtemia. In the majority of 
cases, however, even with extensive lesions, the constitutional disturbance, con¬ 
sidering the height of the fever range, is slight. The mucous membrane of the 
mouth and throat may be swollen and reddened. The erysipelatous inflamma¬ 
tion may extend to the larynx, but the severe oedema of this part occasionally 
met with is commonly due to the extension of the inflan\jnation from without 
inward. 

There are cases in which the inflammation extends from the face to the 
neck, and over the chest, and may gradually migrate or wander over the greater 
part of the body (/?. miijrans). 

The close relation between the erysipelas coccus and the pus organisms is 
shown by the frequency with which suppuration occurs in facial erysipelas. 
Small cutaneous abscesses are common about the cheeks and forehead ami 
neck, and beneath the scalp large collections of pus may accumulate. Sup¬ 
puration seems to occur more frequently in some epidemics than in others, and 
at the Philadelphia Hospital one year nearly all the cases in the erysipelas 
wards presented local abscesses. 

Complications.—Meningitis is rare. The cases in which death occurs will 
marked brain symptoms do not usually show, post mortem, meningeal 
affection. 

Pneumonia is an occasional complication. Ulcerative endocarditis ami 
septicaemia, are more common. Albuminuria is almost constant, particularly 
in persons over fifty. True nephritis is occasionally s(xm. Da Costa hm 
called attention to curious irregular returns of the fever which occur during 
convalescence without any aggravation of the local condition. 

The diagnosis rarely presents any difficulty. The mode of onset, the rap» 
rise in fever, and the characters of the local disease are quite distinctive. 

Prognosis.—Healthy adults rarely die. The general mortality in hospital' 
is about 7 per cent, in private practice about 4 per cent (Anders). In I' 11 
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new-bonf, when the disease attacks the navel, it is almost always fatal. In 
drunkards and in the aged erysipelas is a serious affection, and death may 
result either from the intensity of the fever or, more commonly, from toxaemia. 
The wandering or ambulatory erysipelas, which has a more protracted course, 
may cause death from exhaustion. 

Treatment. —Isolation should be strictly carried out, particularly in hos¬ 
pitals. A practitioner in attendance upon a case of erysipelas should not 
attend cases of confiribment. 

The disease is self-limited and a large majority of the cases get well with¬ 
out any internal medication. I can speak definitely on this point, having, at 
the Philadelphia Hospital, treated many cases in this way. The diet should 
be nutritious and light. Stimulants are not required except in the old and 
feeble. For the restlessness, delirium, and insomnia, chloral or the bromides 
may be given; or, if these fail, opium. When the fever is high the patient 
may be bathed or Sponged, or, ijj private practice, if there is an objection to 
this, antipyrin or antifebrin may be given. 

Of internal remedies believed to influence the disease, the tincture of the 
pcrehlorido of iron has been highly recommended. At the Montreal General 
Hospital this was the routine treatment, and doses of half a drachm to a 
drachm were given every three or four hours. I am by no means convinced 
that it has any special action; nor, so far as I know, has any medicine, given 
internally, a definite control over the course of the disease. 

Of local treatment, the injection of antiseptic solutions at the margin of 
the spreading areas has been much practised. Two-pcr-ceut solutions of car¬ 
bolic acid, the corrosive sublimate and the hiniodide of mercury have been 
much used. The injection should he made not into but just a little beyond 
the border of the inflamed patch. F. P. Henry has treated a large number 
of cases at the Philadelphia Hospital with the last-mentioned drug, and this 
mode of practice is certainly most rational. 

Of local applications, iehthyol is at present much used. The inflamed 
regidn may he covered with salicylate of starch. Perhaps as good an appli¬ 
cation as any is cold water, which was highly recommended by Hippocrates. 


XVIII. SEPTICAEMIA ANT) PYAEMIA. 

Certain terms must first he defined. 

An infection is the morbid process induced by the invasion and growth in 
the body of pathogenic micro-organisms. An infection may be local, as in 
a boil, or general, as in some cases of anthrax. 

An intoxication is the morbid condition caused by the absorption of toxins, 
hi large part derived from pathogenic organisms. The term saprcebiici is the 
"Univalent of septic intoxication. 

A hard-and-fast line can not lie drawn between an infection and an intoxi- 
ftilion, but agents of infection alone aTe cnpable of reproduction, whereas those 
j°f intoxication are chemical poisons, some of which are produced by the agency 
I bacteria, or by vegetable and animal cells. Infections diseases ivhicl^ are 
I C0| »niunicated directly from one person to another are termed contagious, and 

infecting agent is sometimes spoken of as a contngium. “ Whether or not 
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an infectious disease is contagious in the ordinary sense depends upon tli<> 
nature of the infectious agent, and especially upon the manner of its elimina¬ 
tion from and reception by the body. Most but not all contagious diseases are 
infectious. Scabies is a contagious disease, but it is not infectious ” (Welch). 

There are three chief clinical types of infection. 

« 

1. Local Infections with the Development^* Toxins. 

This is the common mode of invasion of many of the diseases which we 
have already considered. Tetanus, diphtheria, erysipelas, and pneumonia are 
diseases which have sites of local infection in which the pathogenic organisms 
develop; but the constitutional effects are caused hy the absorption of the poi¬ 
sonous products. The diphtheria toxin produces all the general symptoms, Iln> 
tetanus toxin every feature, of the di-ease without the presence of their re¬ 
spective bacilli. Certain of the symptoms foyowing the absorption of the tox¬ 
ins are general to all; others are special and peculiar, according to the organ¬ 
ism which produces them. A chill, fever, general malaise, prostration, rapid 
pulse, restlessness, and headache arc the most frequent. With but few excep¬ 
tions the febrile disturbance is the most common feature. The most serious 
effects are seen upon the nervous sy-fent and upon the heart, and the grant\ 
of the symptoms on the part of these organs is to some extent a measure of the 
intensity of the intoxication. The organisms of certain local infections pro¬ 
duce poisons which have special actions; tints the diphtheria toxin, hesnlc- 
having the effects already referred to, is especially prone to attack the nervous 
system and to cause peripheral neuritis. The tetanus toxin has a specific 
action on tlie motor neurones. • 


2. Septio.emta. 

Formerly, and in a surgical sense, the term “ septicaemia ” was used tn 
designate the invasion of the blood and tissues of the body by the orgam-ms 
of suppuration, but in the medical sense the term may be applied to any con¬ 
dition in xvhich, with or without a local site of infection, there is micmlnr 
invasion of \he blood and tissues, but without metastatic foci of suppuration 
Owing to the great development of bacteria in the blood, and in order to -epa- 
rate it sharply from local infectious processes with toxic invasion of the l»uh 
it is proposed to call this condition bactenemia; toxaemia denotes the Intici 
state. 

(a) Progressive Septioajmia from Local Infection. —The conimoi 
streptococcus and staphylouoecus infection is as a rule first local, and the l"\ 
ins alone pass into the blood. In other instances the cocci appear in the hie " 1 
and throughout the tissues, causing a septicaunia which intensifies greatly tin 
severity of the ease. Other infections in which the bacterial invasion, local a 
first, may become general are pneumonia, typhoid fever, anthrax, gonorrh"' i| 
and puerperal fever. 

The clinical features of this form are well seen in the eases of piiei'p " 1,1 
septicaemia or in dissection wounds, in which the course of the infection mu. 
be traced along the lymphatics. The symptoms usual!v set in within t xxI'l'ly 
four hours, and rarely later than the third or fourth day. There is a d " 1 
or chilliness, with moderate fever at first, which gradually rises and is ma' k «' 1 



SEPTICAEMIA AND PYaEMIA. 


215 


by daily remissions and even intermissions. The pulse is small and com¬ 
pressible, and may reach 120 or higher. Gastro-intestinal disturbances are 
common, the tongue is red at the margin, and the dorsum is dry and dark. 
There may be early delirium or marked mental prostration and apathy. As 
the disease progresses there may be pallor of the face or a yellowish tint. 
Capillary hmmorrhages are not uncommon. 

In streptococcus cases we are beginning to recognize the fact that these 
infections are not idways so serious as we thought. Death may occur within 
twenty-four hours or be delayed for several days, even for weeks, and recovery 
may occur. One case recently showed streptococci in the blood for six weeks, 
but ultimately recovered (Cole). On post-mortem examination there may be 
no gross focal lesions in the viscera, and the seat of infection may present only 
slight changes. The spleen is enlarged and soft, the blood may bo extremely 
dark in color, and hamiorrlmges arc common, particularly on the serous sur¬ 
faces. Neither tljrombi nor emboli are found. Certain clinical features sepa¬ 
rate the streptococcus from I lie*'staphylococcus infection, chiefly in the absence 
of delirium, a rather abnormal mental acuteness, and in the presence of a 
greater degree of amentia. 

Many instances of septicamiia are combined infections; thus in diphtheria 
streptococcus septicamiia is a common, and the most serious, event. The local 
disease and the symptoms produced by absorption of the toxins dominate the 
clinical picture; but the features are usually much aggravated by the systemic 
invasion. A similar infection may occur in typhoid fever and in tuberculosis, 
and may obscure the typical picture. These secondary septicaemias are caused 
most frequently by the streptococcus, but may result from the invasion of 
other bacteria. 

(6) General Septic.emia without Recognizable Local Infection.— 
Cryptogenetic Septiivmias. —This is a group of very great interest to the 
physician, the full importance of which we are only now beginning to recog¬ 
nize. 

The subjects when attacked may be in perfect health; more commonly they 
are already weakened by acute or chronic illness. The pathogenic organisms 
are varied. Streptococcus pyogenes is the most common; the forms of 
staphylococcus more rare. Other occasional causal agents are Micrococcus 
hmcrolatus (pneumococcus), Hacillus proteus, and Itncillus pyocynncus. Be¬ 
tween May 1, 1802, and June 1, 1803. there were examined in the post-mortem 
room from my wards 21 cases of general infection, of which 13 were due to 
Streptococcus pyogenes, 2 to Staphylococcus pyogenes, and 6 to the pneumo¬ 
coccus. In 1!) of those ease's the patients were already the subjects of some 
other malady, which was aggravated, or in most instances terminated, by the 
general septicamiia. The symptoms vary somewhat with the character of the 
micro-organisms. Tn the streptococcus eases there may' be chills with high, 
irregular fever, and a more characteristic septic state than in the pneumo- 
coceus infection. 

Most of these cases come correctly under the term "cryptogenetic septi- 
«rrnia ” as employed by Leubc, inasmuch as the local focus of infection is 
11 °t evident during life, and may not be found after death. Although most 

these cases are terminal infections, yet it is well to bear in mind that there 
ar ° instances of this type of affection coming on in apparently healthy persons. 
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The fever may be extremely irregular, characteristically septic, and.persist 
for many weeks. Foci of suppuration may not develop, and may not be found 
even at autopsy. I have on several occasions met with cases of an intermit¬ 
tent pyrexia persisting for weeks, in which it seemed impossible to give any 
explanation of the phenomena, and some which ultimately recovered, and in 
which tuberculosis and malaria could be almost positively excluded. These 
cases require to .be carefully studied bacteriologically. Dreschfeld has de¬ 
scribed them as idiopathic intermittent fever of pyaen^e character. Local 
symptoms may be absent, though in three of <his cases there was enlargement 
of the liver, and in two the condition was a diffuse suppurative hepatitis. The 
pyocyanic disease, or cyano-pysemia, is an extremely interesting form of infec¬ 
tion with Bacillus pyocyaneus, of which a larger number of cases have been 
reported of late years. (See Wollstein’s paper, Archives of Pediatrics, Octo¬ 
ber, 1897, and Barker, Jour. Am. Med. Assoc., 1897.) 

3. Septico-py^m^s. 

The pathogenic micro-organisms which invade the blood and tissues may 
settle in certain foci and there cause suppuration. When multiple abscesses 
are thus produced in connection with a general infection, the condition is 
known as pyremia or, perhaps better, septico-pyajmia. There are no specific 
organisms of suppuration, and the condition of pyaemia may be produced by 
' organisms other tlian the streptococci and staphylococci, thougli these are the 
most common. Other forms which may invade the system and cause foci of 
suppuration are Micrococcus lanceolatus, the gonococcus. Bacillus coli, Bacillus 
typhosus, Bacillus proteus, Bacillus pyocyaneus, Bacillus in/luenzce, and very 
probably the anaerobic bacteria of Veillon and Zuber. In a large proportion of 
all cases of pyaemia there is a focus of infection, either a suppurating exter¬ 
nal wound, an osteomyelitis, a gonorrhoea, an otitis media, an empyema, or an 
area of suppuration in a lymph-gland or about the appendix. In a large 
majority of all these eases the common pus cocci are present. 

In a suppurating wound, for example, the pus organisms induce hyaline 
necrosis in the smaller vessels with the production of thrombi and purulent 
phlebitis. The entrance of pus organisms in small numbers into the blood 
does not necessarily produce pyaemia. Commonly the transmission to various 
parts from the local focus takes place by the fragments of thrombi which puss 
as emboli to different parts, where, if the conditions are favorable, the pus 
organisms excite suppuration. A thrombus which is not septic or contami¬ 
nated, when dislodged and impacted in a distant vessel, produces at most only 
a simple infarction; but, coming from an infected source and containing pus 
microbes, fcn independent centre of infection is established wherever the cm- 
boluJWy lodge. These independent suppurative centres in pyaemia, known a* 
embolic or metastatic abscesses, have the following distribution: 

(а) In external wounds, in osteo-myelitis, and in acute phlegmon of fI k 
akin, the embolic particles very frequently excite suppuration in the lungs 
producing the well-known wedge-shaped pysemie infarcts; from these, or rarcl; 
by paradoxical embolism, or direct passage of bacteria or minute embol 
through the pulmonary capillaries, metastatic foci of inflammation may occu 
in other parts. 

(б) Suppurative foci in the territory of the portal system, particularly is 
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the intdfetines, produce metastatic abscesses !n the liver with or without sup¬ 
purative pylephlebitis. 

Endocarditis is an event which is very liable to occur in all forms of sep- 
ticsemia, and modifies materially the character of the clinical features. Strep¬ 
tococci and staphylococci are the most common organisms present in the vege¬ 
tations, but the pneumococci, gonococci, tubercle bacilli, typhoid bacilli, 
anthrax bacilli, and other forms have been isolated. The vegetations which 
grow at the site of*the valve lesion become covered with thrombi, particles 
of which may be dislodged and carried as emboli to different parts of the body, 
causing multiple abscesses or infarcts. 

Symptoms of Septico-pyemia. —In a case of wound infection, prior to the 
onset of the characteristic symptoms, there may be signs of local trouble, and 
in the case of a discharging wound the pus may change in character. The 
onset of the disease is marked by a severe rigor, during which the temperature 
rises to 103° or 104° and is fojlowed by a profuse sweat. These chills are 
repeated at intervals, either daily or every other day. In the intervals there 
may be slight pyrexia. The constitutional disturbance is marked and there 
are loss of appetite, nausea, and vomiting, and, as the disease progresses, rapid 
emaciation. Transient erythema is not uncommon. Local symptoms usually 
occur. If the lungs liecomc involved there arc dyspnoea and cough. The 
physical signs may be slight. Involvement of the pleura and pericardium is 
common. The anaemia, often profound, causes great pallor of the skin, which 
later may be bile-tinged. The spleen is enlarged, and there may be intense 
pain in the side, pointing to perisplenitis from embolism. Usually in the 
rapid cases a typhoid state supervenes, and the patient dies comatose. 

In the chronic cases the disease may be prolonged for months; the chills 
recur at long intervals, the temperature is irregular, and the condition of the 
patient varies from month to month. The course is usually slow and progress¬ 
ively downward. 

Diagnosis. —Pyaemia is a disease frequently overlooked and often mistaken 
for other affections. 

Cases following a wound, an operation, or parturition are readily recog¬ 
nized. On the other hand, the following conditions may be overlooked: 

Osteo-myclitis. —Here the lesion may be limited, the constitutional symp¬ 
toms severe, and the course of the disease very rapid. The cause of the trouble 
may be discovered only post mortem. 

So, too, acute septieo-pyicmirt may follow gonorrhoea or a prostatic abscess. 

Cases are sometimes confounded with typhoid fever, particularly the more 
chronic instances, in which there are diarrhoea, great prostration, delirium, 
and irregular fever. The spleen, too, is often enlarged. The marked leueo- 
cytosis is an important differential point. 

In some of the instances of ulcerative endocarditis the diagnosis is very 
ilillieult, particularly in what is known as the typhoid, in contradistinction 
to the septic, type of this disease. In acute miliary tuberculosis the symp¬ 
toms occasionally resemble those of septicaemia, more commonly those of 
typhoid fever. 

The post-febrile arthritides, such as occur after scarlet fever and gonor¬ 
rhoea, are really instances of mild septic infection. The joints may some¬ 
times suppurate and pyaemia develop. So, also, in tuberculosis of the kidneys 
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and calculous pyelitis recurring rigors and sweats due to septic mfeotion arc 
common. In some latitudes septic and pya>mic processes aie too often con¬ 
founded with malaria. In early tuberculosis, or even when signs of excava¬ 
tion are present in the lungs, and in cases of suppuration in various parts, 
particularly empyema and abscess of the liver, the diagnosis of malaria is 
made. The practitioner may take it as a safe rule, to which he will And very 
few exceptions, that an intermittent freer which resists quinine, is not malaria. 

Other conditions associated with chills which may be mistaken for pvsenna 
are profound anannin, certain cases of Hodgkin’s disease, the hepatic inter¬ 
mittent fever associated with the lodgment of gall-stones at the orifice of the 
common duct, rare cases of essential fever in nervous women, and the inter¬ 
mittent fever sometimes seen in rapidly growing cancer. 

Treatment. — (a) Surgical .—In pyaemia, where the pus is accessible, free 
evacuation and drainage is often the only treatment required. In a case of 
cmpya'ina with weeks of high and irregular fever the day after operation the 
temperature is normal, and may remain so. 'Pn some cases with a local infec¬ 
tion Bier's method of hypertemia has been used with success, hut where tlie 
focus of manufacture of the poison is accessible tlit*, knife should ho used. 
Unfortunately, in only too many cases the focus of infection is not accessible; 
it then is a septieamiia, and for such cases the bacteriologists ha\e intro¬ 
duced the treatment with vaccines. 

(6) Vaccine Treatment .—By blood cultures or by cultures from the focus 
of infection the organism is isolated, then a vaccine is prepared, and. if 
Wright’s method is followed, the use and dose are regulated by the opsonic 
index of the patient. In many cases where the germ can not he isolated and 
the condition is one of septic fever the ordinary antistiicptococcus serum is 
used, or one of the polyvalent sera, flood results are obtained in a few eases, 
and we are working in the right direction, hut the method is as yet only in the 
experimental stage. 

(c) Drugs .—There arc none which control septic fever. The coal-tar 
products are of doubtful service. Quinine may he used. Cold bathing is 
much the best measure to control the fever. 

1. Tkhminai. In ski'tions. 

There is truth in the paradoxical statement that iicrsons rarely die of the 
disease with which they suffer. Socondaiy, terminal, infections carry off many 
of the incurable cases. Flexner analyzed 255 cases of chronic renal and cardiac 
disease in which complete bacteriological examinations were made at autop-y- 
Excluding tuberculous infection, 213 ga\e positive, and 42 negative results. 
The infections may be local or general. The former are extremely common, 
and are found in a large proportion of all cases of Bright’s disease, arterio¬ 
sclerosis, heart disease, cirrhosis of the liver, and other chronic disorders. 
Affections of the Berous membranes (acute pleurisy, pericarditis, or perito¬ 
nitis), meningitis, and endocarditis are the most frequent lesions. It is l”’ r ' 
haps safe to say that the majority of eases of advanced nrterio-aclerosis ana 
of Bright’s disease succumb to these intcrcurrenl infections. The inf<«l ,vc 
agents are very varied. The streptococcus is the most common, but the l" 11 ' 11 ' 
ihococcus, staphylococcus and gonococcus, and the proteus, pyocyaneus. :uld 
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irsis bacilli arc also met with. It is surprising in how many instances of 
artcrio-sclerosis, of chronic heart disease, of Bright’s disease, and particularly 
of cirrhosis of the liver in Flexner’s series the fatal event was determined by 
an acute tuberculosis of the peritonamm or pleura. 

The general terminal infections arc somewhat less common. Of 85 cases 
of chronic renal disease in which Flexner found micro-organisms at autopsy, 
38 exhibited general infections; of 18 cases of chronic cardiflc disease, in 11 
the distribution of lftteteria was general. The blood-serum of persons suffer¬ 
ing from advanced chronic disease was found by him‘to be less destructive to 
the staphylococcus aureus than normal human serum. Other diseases in which 
general terminal infection may occur are Hodgkin’s disease, leukicmia, and 
chronic tuberculosis. 

And, lastly, probably of the same nature is the terminal entero-colitis 80 
frequently met with in chronic disorders. 

>• 

XIX. RHEUMATIC FEVER. 

Definition.—An acute, non-contagious fever, dependent upon an unknown 
infective agent, and characterized by multiple arthritis and a marked tendency 
to inflammation of the tibrous tissues. • 

Etiology.—DisTUinrriox ,v\n I’kkv.u.knck.—I t prevails in temperate 
and humid climates. Church has collected interesting statistics on this point. 
Oddly enough, the two countries with the highest admission in the British 
army per thousand of strength—Kgypt. 7.02, and Canada, G.26—have climates 
the most diverse, in 1003 in Kngland and Wales 1,812 deaths were due to 
rheumatic fever (Tatham). The disease prevails more in the northern lati¬ 
tudes. In the Montreal General Hospital there were for the twelve years 
ending 1903, 2 deaths in 1S2 cases among 12,011 admissions; at the Royal 
Victoria Hospital, Montreal, for ton years ending 1903, 3 deaths in 285 cases 
among 9,2841 admissions (.John MoCrne). At the Johns Hopkins Hospital 
for the fifteen years ending 1901, there were 3(10 admissions (330 patients) 
and 9 deaths (T. McCrae). The general impression is that thq disease pre¬ 
vails more in the British Isles than elsewhere: hut, ns Church remarks, the 
returns are very imperfect (this holds good everywhere). In Norway, where 
cases of rheumatic fever are notified, there were for the four years 1883-92 
13,(151 cases, with 250 deaths. 

Season. —In London the cases reach the maximum in the months of Sep¬ 
tember and October. In the Montreal General Hospital Bell’s statistics of 
lull eases show that the largest number was admitted in February, March, 
and April. And the same is true in Baltimore, 55 per cent of our cases were 
admitted in the first four months of the year (McCrae). The disease prevails 
most in tho dry years or a succession of such, and is specially prevalent when 
the subsoil water is abnormally low and the temperature of the earth high 
(Newshoime). 

Age. —Young adults are most frequently affected, but tho disease is by no 
means uncommon in children between the ages of ten and fifteen years. Suck- 
>mgs are rarely Attacked. Milton Miller has analyzed 19 undoubted cases. 
The cases have to be distinguished from a totally different affection, the pyo; 



ggnic arthritis-of -infants. Of '466 cases admitted to the Montreal General 
Hospital there were, under fifteen years, 4.38 per cent; from fifteen to twenty, 
five years, 48.68 per cent; from twenty-five to thirty-five years, 25.87 per cent; 
from thirty-five to forty-five years, 13.6 per cent; above forty-five years, 7.4 
per cent. Of our 360 admissions, 110 were in the third decade and 65 per 
cent below the thirtieth year of age (MeCrae). Ten per cent of the cases 
had the first attack in the first decade. Of the 655 enses analyzed by Whip- 
ham for the Collective Investigation Committee of the British Medical Asso¬ 
ciation, only 32 eases occurred under the tenth year and 80 per cent between 
the twentieth and fortieth years. These figures do not give the ratio of eases 
in children, in whom the milder types of arthritis are very common. 

Sex. —If all ages are taken, males are affected of toner titan females. Of 
our patients, 23!) were males, 91 females. In the Collective Investigation Re¬ 
port there were 375 males and 27!) females. Up to the ago of twenty, how¬ 
ever, females predominate. Between the ages of ten and fifteen girls are more 
prone to the disease. 

Heredity. —It is a deeply grounded belief with the public and the pro¬ 
fession that rheumatism is a family disease, hut Church thinks the evidence 
is still imperfect. In 25 per cent of our cases there was a history of the din- 
ease in the family. The not rare occurrence in several members of the same 
family is used by those who believe in the infectious origin as an argument 
in favor of its being a house disease. 

Occupations which necessitate exposure to cold and great changes of tem¬ 
perature predispose strongly, and the disease is met with oftencst in drivers, 
servants, bakers, sailors, and laborers. 

Chill.— Exposure to cold, a wetting, or a sudden change of temperature 
are among the factors in determining the onset of an attack, but they were 
present in only 12 per cent of our cases. 

Not only does an attack not confer immunity, hut as in pneumonia pre¬ 
disposes the subject to the disease. 

Ehenmatic Fever as an Acute Infectious Disease. — (a) (General Em- 
dence. —Rheumatic fever, as Newsholme has shown, occurs in epidemics with¬ 
out regular periodicity, recurring at intervals of three, four, or six years, ami 
varying much in intensity. A severe epidemic is apt to he followed by tw« 
or three mild outbreaks. ‘CThc-curves of the mortality statistics . . . approx¬ 
imate very closely to those of pyaemia, puerjieral fever, and erysijielas, dis¬ 
eases which are certainly associated with specific micro-organisms” (Church). 
The constancy also of the seasonal variations is an additional suppori hi 
this view. 

(b) Clinical Features. —Physicians have long been impressed with the 
striking similarity of the symptoms to those of septic infection.. In the char¬ 
acter of the fever,.the mode of involvement of the joints, theitondency to ri- 
lgpse,Vtho sweats, the anamiia, thqleucocytosis, and, above all, the great liabil¬ 
ity to-lendocarditis and involvement of the serous membranes, the disea-c 
resembles pyaemia very closely, and may, indeed, be taken as the very type of an 
acute infection. But, as-Stephen Mackenzie remarks, acute rheumatism should 
be considered not simply from the point of view of the rheumatic polyarthritis 
of the adult, but as a whole in its manife^ations at different periods of life) 
yet even from this standpoint the multilron manifestations of the rheumatic 
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poison iik childhood and young adults may very reasonably be referred to the 
effect of the toxins of micro-organisms. 

(c) Special Evidence. —The bacteriology of the disease is still under dis¬ 
cussion.! Many organisms have been described, a special bacillus by Achalmc, 
forms of streptococci, and a diplococcus by Wassennan, which is probably the 
same as that described in England by Poynton and Payne, Ainley Walker, 
Shaw and Beattie. This latter, which has been called the Mitrucoccus rheu- 
malicus, IjfM JiecnJsoJ a ted from the throat, joints, and exudates in persons 
suffering with rheumatic fever. Poynton, Payne, and others have produeed 
with’this organism, injected into rabbits, endocarditis, arthritis, and subcu¬ 
taneous nodules. In a series of cases in my clinic Cole could not confirm these 
results, studying blood cultures and the effusion into the joints. On the other 
hand, hiums.flble with strains of streptococci from various sources to produce 
experimentally endocarditis and arthritis, y A view very commonly held is that 
the organism producing the disease is an attenuated streptococcus. Beattie* 
in a recent paper, claims that the’results obtained by injecting streptococci are 
different from those produeed by Micrococcus rheumaticus. A point of great 
interest is that Ainley Walker has obtained formic acid from the cultures of 
this germ. The problem is one of great difficulty and of the first importance, 
in xiew of the suffering and incapacity caused by rheumatic fever. 

There is considerable evidence against the view that it is simply a mild 
ivogenic infection.' Salicylates have no effect on the ordinary streptococcus 
ideations, and the‘clinical course in the streptococcus arthritis is very differ- 
■nl; moreover,- rheumatic joints never suppurate. The isolation of slrepto- 
wei may simply indicate the presence of secondary streptococcus invaders 
ucli as occur in scarlet fever and small-pox. 

Other views as to Hie nature of rheumatism are the metabolic or chemical: 
lint it depends upon a morbid material produced within the system in de¬ 
ed ive processes of assimilation. It has been suggested that this material is 
•die acid (Front) or certain combinations with lactic acid (Latham). 

A nervous theory of acute rheumatism was advocated by the late J. K. 
litcliell, of Philadelphia, who believed that the nerve centres were primarily 
Ifected by cold and that the local lesions were really trophic in character. 

Morbid Anatomy.— There are no changes characteristic of the disease, 
be affected joints show hyperemia and swelling of the synovial membranes 
ml of the ligamentous tissues. There may be slight erosion of the cartilage, 
'lie fluid in the joint is turbid, albuminous in character, and contains leuco¬ 
ses and a few fibrin tlakes. Pus is very rare in uncomplicated cases. Rlieu- 
mtic fever rarely proves fatal, except when there are serious complications, 
uli ns pericarditis, endocarditis, myocarditis, pleurisy, or pneumonia. The 
inditions found show nothing peculiar, nothing to distinguish them from 
her forms of inflammation. In death from hyperpyrexia no special changes 
'e found. The blood usually contains an excessive amount of fibrin. In the 
vondary rheumatic inflammations, as pleurisy and pericarditis, various pus 
nanisms have been found, possibly the result of a mixed infection. 

Symptom*. —As a rule, the disease sets in abruptly, but it may be preceded 
' irregular pains in the joints, slight malaise , sore throat, and particularly by 
nsillitia. A definite rigor is uncommon; more often there is slight chilli* 
The fever risae quickly, and with it one or more of the joints become 
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painful. Within twenty-four h*urs from the onset, the disease is fully mani- 
fest. The temperature range is from 102° to 104°. 1 The pulse is frequent, soft, 
and usually above 100. The tongue is moist, and rapidly becomes covered .with 
a white fur. There are the ordinary symptoms associated with an acute fcy o^ 
such as lossijalappetite, thirst, constipation, and a scanty, highly acid, highly 
colored urine. In a majority of the cases there are profuse, very acid sweats, 
of a peculiar $>ur odor. Sudaminal and miliary vesicles are abundant, the 
latter usually surrounded by a minute ring of hypercemia. The mind-ie clear, 
except in the cases with hyperpyrexia. ' The affected joints are painful to move, 
soon become swollen and liot. and present a reddish flush. The order of fre¬ 
quency of involvement of the joints in our series was knee, ankle, shoulder, 
wrist, elbow, hip, hand, foot. The joint's are not attacked together, hut suc¬ 
cessively. For example, if the knee is first'affected, the redness may disappear 
from it as the wrists become painful and hot. The disease is seldom limited to 
a single articulation. The amount of swelling is variable. Extensive offusion 
into a joint is rare, and much of the enlargement jf-duc to the infiltration of 
the periarticular tissues with serum. The swelling may he limited to the joint 
proper, but in the wrists and ankles it sometimes involves the sheaths of the 
tendons and produces great enlargement of the hand- and feet. Correspond¬ 
ing joints are often affected. In attacks of great severity every one of ilu> 
larger joints may be involved. The vertebral, sterno-elav ienlar, and phalan¬ 
geal articulations are less often inflamed in acute than in gonorrhoeal rheuma¬ 
tism. Perhaps no disease is more painful than acute polyarthritis. The ina¬ 
bility to change the posture without agonizing pain, the drenching sweats, the 
prostration and utter helplessness, combine to make it one of the most distress¬ 
ing of febrile affections. A special feature of the disease is the tendency of 
the inflammation to subside in one joint while increasing with great intensity 
in another. 

The temperature range in an ordinary attack is between 102° and 104°. 
In only 18 of our eases did the temperature rise above 101°. In 100 it reached 
103° or over. It is peculiarly irregular, with marked remissions and exacerba¬ 
tions, depending very much upon the intensity and extent of the articular in¬ 
flammation. Defervescence is usually gradual. The profuse sweats materially 
influence the temperature curve. If a two-hourly chart is made and observa¬ 
tions upon the sweats are noted, the remissions will usually be found coinci¬ 
dent with the sweats. The perspiration is sour-smelling and acid at first; bat, 
when persistent, becomes neutral or even alkaline. 

The blood is profoundly altered in acute rheumatism. There is, indeed, 
no acute febrile disease in which an amomia occurs with greater rapidity. 
The average leucocyte count in our cases wus about 12,000 per c.mm. 

With the high fever a murmur may often be heard at the apex region. 
Endocarditis is also a common cause of an apex bruit. The heart should 1* 
carefully examined at the first visit and subsequently each day. 

The urine i8, as a rule, reduced in amount, of high density and high color. 
It is very acid, and, on cooling, deposits urates. The chlorides may bo greatly 
diminished or even absent. Formic acid is present (Walker). Febrile albu¬ 
minuria is not uncommon. 

The saliva may become acid in reaction and is said to contain an excess 

of sulphocyanides. 
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Subacute Rheumatism. —This rcpresents-ia milder form of the disease, ill 
which all the symptoms are less pronounced. The fever rarely rises above 
101°; fewer-joints are involved; and the arthritis is less intense. The cases 
may drag on for weeks or months, and the disease may finally become chronic. 
It should not be forgotten that in children this mild or subacute form may be 
associated with endocarditis or pericarditis. 

Complications. —These are important and serious. ■> 

(1) jlYPKap yrbx i a.—' l'he temperature may rise rapidly a few days after 
thejjflget, and be associated with delirium; but not necessarily, for the tem¬ 
perature may rifle to 108" or, as in one of I)a Costa’s cases, 111) 0 , without cere¬ 
bral symptoms. Hyperpyrexia is most common in first attacks, ID of 107 eases 
(Church). It is most apt to occur during the second week. Delirium may 
precede or follow its onset. As a rule, with the high fever, the pulse is feeble 
and frequent, the prostration is extreme, and finally stupor supervenes. In 
our series there was no instance of hyperpyrexia, which seems rare in the 
United States. ; ’’ 

. (2) Cahwac Affections. — (a) Endocarditis, the most frequent and seri¬ 
ous complication, occurs in a considerable percentage of all cases. Of 889 
cases, 494 had signs of old or recent, endocarditis (Church). The liability to 
endocarditis diminishes as'-age advances. The incidence of organic disease in 
our cases was more than double in patients who lmd had their first attack below 
the age of twenty years, compared with those with the first attack over twenty 
years of age.-^ It increases directly with the number of attacks. Of 116 eases, 
in the first attack 58.1 per cent had endocarditis, 63 per cent in the second 
attack, and 71 per cent in the third attack (Stephen Mackenzie). Thirty-five 
per cent of our cases showed organic valve lesions, in 96 per cent the mitral 
was involved, in 27 per cent the aortic, and in 23 per cent both the lesions 
were combined. The mitral segments are most frequently involved and the 
affection is usually of the simple, verrucosc variety. Ulcerative endocarditis is 
very rare. Of 209 cases of this disease which I analyzed, in only 24 did the 
symptoms of a severe endocarditis arise during the progress of acute or sub¬ 
acute rheumatism. The valvulitis in itself is rarely dangerous, producing few 
symptoms, and is usually overlooked. Unhappily, though the valve at the time 
may not be seriously damaged, the inllammalion starts changes which lead to 
sclerosis and retraction of the segments, and so to chronic valvular disease. 
Venous thrombosis is an occasional complication. 

(5) Pericardilii may occur independently of or together with endocarditis. 
It may be simple fibrinous, sero-fibrinous, or in children purulent. Clinically 
we meet it more frequently in connection with this disease than in any other 
acute affection. It was present in 20 eases of our series—6 per cent—in 
only four of which did effusion occur. The physical signs are very charac¬ 
teristic. The condition will be fully described under its appropriate section. 
A peculiar form of delirium may develop during the progress of rheumatic 
pericarditis. 

(c) Myacgrdit'is is most frequent in connection with endo-pericardial 
changes. As Sturges insisted, the term carditis is applicable to many cases. 
The anatomical condition is a granular or fatty degeneration of the heart- 
muscle, which leads to weakening of the walls and to dilatation. It is not, 
I think, nearly so common as the other cardiac affections. S. West has re- 
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ported instances of acute dilatation of the heart in rheumatic fevet, in.One 
of which marked fatty changes were found in the heart-libres. 

(3) Pulaionaby Affections. —Pneumonia and pleurisy occurred in 9.94 
per cent of 3,433 cases (Stephen Mackenzie). Tiiey frequently accompany 
the cases of endo-pericarditis. According td Howard’s analysis of a large 
number of cases, there were pulmonary complications in only 10.5 per cent 
of cases of rheumatic endocarditis; in 58 per cent of cases of pericarditis; and 
in 71 per cent of cases of endo-pericarditis. Congestion of the lung is occa¬ 
sionally found, and in several cases has proved rapidly fatal. 

(4) Nervous Complications. —These are due, in part, to the hyper¬ 
pyrexia and in part to the special action upon the brain of the toxic agent 
of the disease. They may be grouped as follows: (a) Delirium, associated 
with the hyperpyrexia or the toxamiia, may be active and noisy in character; 
more rarely a low muttering delirium, passing into stupor and coma. It was 
present in only five of our 307 cases, and in four of these we thought the sal¬ 
icylates at fault. A peculiar delirium occub) in connection with rheumatic 
pericarditis. It may be excited by the salicylate of soda, either shortly after 
its administration, or more commonly a few days later. ( b ) Coma, which is 
more serious, may oceur without preliminary delirium or convulsions, and 
may prove rapidly fatal. Certain of these cases are associated with hyper¬ 
pyrexia; but Southey has reported the case of a girl who, without previous 
delirium or high fever, became comatose, and died in less than an hour. A 
certain number of such cases, as those reported by Da Costa, have been asso¬ 
ciated with marked renal changes and were evidently uraemic. The coma may 
supervene during the attack, or after convalescence has set in. (e) Convul¬ 
sions are less common, though they may precede the conjg. Of 127 observa¬ 
tions cited by Besnicr, there were 37 of delirium, only 7 of convulsions, 17 of 
coma and convulsions, 54 of delirium, coma, and convulsions, and 3 of other 
varieties (Howard), (d.) Cho rea. The relations of this disease and rheu¬ 
matism will be subsequently discussed. It is sufficient here to say that in only 
88 out of 554 cases which I have analyzed from the Infirmary for Diseases of 
the Nervous System, Philadelphia, were chorea and rheumatism associated. 
It is most apt to develop in the slighter attacks in childhood. ( e) Mmingilis 
is extremely* rare, though undoubtedly it does occur. It must not be forgot¬ 
ten that in ulcerative endocarditis, which is occasionally associated with acute 
rheumatism, meningitis is frequent, (f) Polyneuritis has been described. I 
saw a remarkable case whieh followed hyperpyrexia. Free venesection saved 
the patient’s life. After many months the patient recovered, but witli a 
remarkable ataxia. 

(5) Cutaneous Affections.— t-Sweat-vesicles have already been men¬ 
tioned as extremely common. 2 A red miliary rash may also develop. Scarla- 
tiniform eruptions are occasionally seen. Purpura, with or without urticaria, 
may occur, and various forms of erythema. It is doubtful whether the ciwf 
of extensive purpura with urticaria and arthritis—poliosis rheumatics— 
belong truly to acute rheumatism. 

(6) Rheumatic Nodules. —These curious structures, described originally 
by Meynet, occur in the form of small subcutaneous nodules attached to the 
tendons and fasciae. Barlow and Warner, in England, and T. B. Futcher. in 
the United States, have paid special attention to their varieties and irop° r ' 
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tanae,- 'They \ary_jii .size from a,small shot to a large pea, and are most 
T johife-oti H on the fingers, hands, and wrists. They also occur about the elbows, 
the spines of the vertebrae, and the scapula;. They are not often tender. 
Tffipare more common after the decline of the fever and in the children with 
init r^T valve disease. In only !j of our patients were they present during the 
flcQte attack. The nodules may grow with great rapidity and usually last for 
weeks or .months. They are more common in children than in* adults, and in 
the former their presence may be regarded as a positive indication of rheuma¬ 
tism. They have been noted particularly in association with chronic rheumatic 
endocarditis. Subcutaneous nodules occur also in migraine, gout, and arthri¬ 
tis deformans. Histologically they are made up of round and spindle-shaped 
cells. In addition to these firm, hard nodules, there occur in rheumatism and 
in chronic vegetative endocarditis remarkable bodies, which have been called 
by F6reol “nodosites cutanpes ephemeras.” In a ease of chronic vegetative 
endocarditis (without arthritis), which 1 saw with Dr. .1. T\. Mitchell, there 
were, in addition to occasional elevated spots resembling urticaria, areas of 
inliltration in the skin, from two to throe lines in diameter, not elevated, but 
pale pink, and exquisitely tender and painful even without being touched. 

'the course of acute rheumatism is extremely variable. It is, as Austin 
Flint first showed, a self-limited disease, and it is not probable that, medi¬ 
cines have any special influence upon its duration or course. Gull and Sutton, 
who likewise studied a series of G2 cases without special treatment, arrived at 
the same conclusion. 

Prognosis.— Rheumatic fever is the most serious of all diseases with a low 
(loath-rate. The mortality is rarely above 2 or 3 per cent. Only 9 of our 330 
patients died, per-cent, all with endocarditis and f> with pericarditis. 

Sudden death in rheumatic fever is due most frequently to myocarditis. 
Itcrringham has reported a ease in which on the fourteenth day there was 
fatty degeneration and acute inflammation of the myocardium. In a few rare 
cases it results from embolism. I saw one case at the Montreal General Hos¬ 


pital in which we thought possibly the sudden death was due to Fuller’s alka¬ 
line treatment, which had been kept up by mistake. There was slight endo¬ 
carditis but no myocardial changes. Alarming symptoms of depression 
sometimes follow excessive doses of the salicylate of soda. 

Diagnosis. —Practically, the recognition of acute rheumatism is very easy; 
tut there are several affections which, in some particulars, closely resemble it. 

(1) Mui/rim.B Secondary Arthritis.— -Under this term may be em¬ 
braced the various forms of arthritis which come on or follow in the course of 
hie infective diseases, such as gonorrhoea, scarlet fever, dysentery, and eerebro- 
sjuualmirjiingjtis. Of these the gonorrhoeal form will receive special consid¬ 
eration and is the type of the entire group. 

(2) Septic Arthritis, which occurs in the course, of- pyaemia from any 
CIUlse , and particularly in puerperal fever. No hard and fast line can be 
drawn between these and the eases in the first groups but the inflammation 
rapidly passes on to suppuration and there is more or less destruction of the 
Joints. The.ponditions under which the arthritis occurs give a clew at. once 
0 nature of the case. Under this section mav also be mentioned: 


( a ) Acute, necrosis or acute osteo-myelitis, occurring in the lower end of 
‘he femur, or in the tibia, and which may be mistaken for acute rheumatism. 
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Sometimes, too, it is multiple. eThojjreiilpr in tensity o£ the local symptom*, 
the,involvement of the epiphyses mUiw Uiau the joints, and U* njoie 
serious'constitutional disturbances are points to he considered, ihe eon- 
dlHoiris'uiiTortunately often mistaken for acute arthritis, and as the treat¬ 
ment is essentially surgical, the error is one which may cost the life of tluj 

Patl (b)’ The amite arthritis of infants must be distinguished from rheuma¬ 
tism It is a disease which is usually confined to one joint (the hip or knee), 
the effusion in which rapidly becomes purulent. The affection is most com- 
mon in sucklings and is undoubtedly pyiemic in character. It may also occur 
in the gonorrhoeal ophthalmia or vaginitis of the new-born, as pointed out by 

Clement Lucas. . 

(3) Gout. —While the localization in a single, usually a small, joint, the 

age the history, and the mode of onset are features winch enable us to recog¬ 
nize acute gout, there are everywhere many cases of acute arthritis, ca lc, 
rheumatic fever, which are in reality gout> The involvement of several of 
the larger joints is not so infrequent in gout, and unless, toplu are present, 
or unless a very accurate analysis pf the urine is made, the diagnosis may be 

difficult. , T , . , , 

(1) Acute Arthritis Deformans.— Tn several cases I have mistaken 

this form for rheumatic fever. It may come on with fever and multiple arthri¬ 
tis and for weeks there mav be no suspicion of the true nature of the di-eanj. 
Gradually the fiwer-snbsidos, but the periarticular thickening persists. As a 
rule, however, in the acute febrile cases the involvement of the smaller join s, 
the persistence and the early changes in the articulations suggest arthritis 


deformans. ,, 

Treatment.—fThc bed should have a smooth, soft, yet clastic maltrt». 
The patient should wear a flannel night-gown, which may be opened all the 
way clown the front and slit along the outer margin of the sleeves. Lluee 
or four of these should be made, so as to facilitate the frequent changes re¬ 
quired after the sweats. He may wear also a light flannel, capo about the 
shoulders. He should sleep in blankets, not in sheets, so as to reduce the liabil¬ 
ity to catch cold ami obviate the unpleasant clamminess consequent upon lien') 
sweating. Chambers insisted that the liability to endocarditis and pericarditis 
was much reduced when the patients were in blankets. 

▼ MUk is the most suitable diet. It may be diluted with alkaline miner 
waters. Lemonade and oat iScal or barley water should bo freely given. ■' 
<thirgt is usually great and may be fully satisfied. There is no objection 
broths and soups if the milk is not well borne. The food should be given a 
short and stated intervals. As convalescence is established a fuller die m-f 
Be allowed, but mfi&t should be used sparingly. > , t0 

The local t reatment is of the greatest importance. Tt often sullies 
wrap the affected joints in cotton. If the pain is severe, hot cloths mav > 
applied, saturated with FullcFs lotion (carbonate of soda, 6 drachms: ' 

num, 1 oz.; glycerine, 2 oz.; and water, 0 oz.). Tincture of aconite or eh 
may be employed in an alkaliqp solution. Chloroform liniment is also it 
application. Fixation of the joints is of great service in allaying u' 1 ' 1'V 
I have seen, in a German hospital, the joints enclosed in plaster of ■ ^ 
apparently with great relief. Splints, padded and bandaged with mouc ■ 
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firmness* will often be found to relieve pain. * Friction is rarely well borne in 
an acutely inflamed joint. Cold compresses are much used in Germany. The 
application of blisters above and below the joint often relieves the pain. This 
ipejjhod, which was used so much a few years ago, is not to be compared with 
thtf light application of the Paquelin thermo-cautery. 

The drug treatment of acute rheumatism is still far from satisfactory, 
though the introduction of the salicyl compounds has becd a great boon. 
Pribram’s exhaustive consideration of the question, extending over some 67 
pages (Nothnagel’s Handbueh, Bd. v), in which he discusses some 75 drugs 
and measures, indicates perhaps better than anything else that the therapeu¬ 
tics of the disease are still far from satisfactory. 

Theatmknt with the Saucy r, Compounds.— Salicin, introduced in 
1876 by Maclagan. may he used in doses of 20 grains every hour or two until 
the pain is relieved. It has the, advantage of being less depressing than the 
salicylate of soda. It is also perhaps the best drug to use for children. Sali¬ 
cylic acid, 15 to 20 grains, may lie given every two hours in acute cases until 
the pain is relieved. It is best given in capsules. Salicylate of soda, 20-grain 
doses every two hours, is perhaps the be*t«of the drugs for general use in the 
acute rheumatism of adults. After Hie pain has been relieved, the drug should 
he given every four or live hours until the temperature begins to fall. The 
jinti^siiim liienrliniiiite may bo given with it. Oil of vvintorgreen, 20 minims 
every two hours in milk, may he used if the salicylate of soda disagrees. There 
are many other salicyl compound- introduced of late, hut the best results are 
obtained from the use of one or other of the above-named preparations. There 
can he no question as to their eflioaey in relieving the pain in the disease. A 
majority of observeiwagms that they also protect the heart, shorten the course, 
and render relapse less likely. 

The Alkal;\e Tueat.u i;\ r.-t-l’otassium bicarbonate may lie given in 
half-drachm doses every three hours with the salicylic acid or saltern*? Fuller’s 
pl~an was to give a drachm and a half of the sodium bicarbonate with half a! 
drachm of potassium acetate in three ounces of water, rendered effervescent at\ 
the time of administration by half a draclun of eitric acid or an ounce of 
lemon-juice. When the urine is alkaline the amount may be reduced. 

The heart should be watched carefully during the administration of full 
doses oT Ilie alkalies. 

A wide-spread popular belief attributes marvellous efficacy to bcc-stings 
in all sorts of rheumatism, and a formic-acid treatment has been introduced. 
A 2| per cent solution is injected in the neighborhood of the painful joints. 
Ainley Walker has collected (B. M. J., October 10, 1908) an interesting lit¬ 
erature on the subject. 

I To al|ny tlm pain opium may he given in the form of Dover's powder, 
°r morphia hypodermtealiv. Aniipyrin, antifebrin, and phenacetin are useful 
enmeiimes for the purpose. During convalescence jron is indicated in-full 
doses, and quinine is a useful tonic. Of the complications, hyperpyrexia 
fhould bo treated by the cold ball) or the cold pack. The treatment of endo- 
cat-ditis and pericarditis and (lie pulmonary complications will be considered 
Ull| l , T their respective sections. 

To prevent and arrest endocarditis Cuton urges the use of a series of small 
, Misters along the course of the third, fourth, fifth, and Bixth intercostal nerves 
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of the left side, applied one at tf time and repeated at different .point*. Potas¬ 
sium or sodium iodide is given in addition to the salicyla^ The patients 
are kept in bed for about sis weeks. 

XX. CHOLERA ASIATICJA. 

Definition.— A specific, infectious disease, caused by the comma bacillus of 
Koch, and characterized clinically by violent purging and rapid collapse. 

Historical Summary.—Cholera lias been endemic in India from a remote 
period, but only within the last century did it make inroads into Europe and 
America. An extensive epidemic occurred in 1832, in which year it was 
brought in immigrant ships from Great Britain to Quebec. It travelled along 
the lines of traffic up the Great Lakes, and finally readied as far west as the 
military posts of the upper Mississippi. In the same year it entered the United 
States by way of Now York. There were recurrences of the disease m 
1835-3G. In 18-18 it entered the country through New Orleans, and spread 
widely up the Mississippi Valley and across Hie continent to California, in 
1819 it again appeared. In 18.) Nt was introduced by immigrant ships into 
New York and prevailed widely throughout the country. In 18(’i(! and in lsti' 
there were less serious epidemics. In 1813 it again appeared in the Tinted 
States, but did not prevail widely. In 1881 there was an outbreak in Europe, 
and again in 1892 and 1893. Although occasional cases have been brought by 
ship to the quarantine stations in this country, the disease has not gained a 
foothold here since 1873. It has prevailed in the Philippines, but is now. 1904, 
well under control. 

Etiology.—In 1881 Koch announced the discovery of the specific organ¬ 
ism of this disease. Subsequent observations have confirmed his statement 
that the comma bacillus, as it is termed, occurs constantly in the true cholera, 
and in no other disease. It has the form of a slightly bent rod, which is 
thicker, hut not more than about half the length of the tubercle bacillus, and 
sometimes occurs in corkscrew-like or S forms. It is not a true bacillus, hut 
really a spirochmte. The organisms grow upon a great variety of media and 
display distinctive and characteristic appearances. Koch found them in the 
water-tanks in India, and they were isolated from the Elbe water during the 
Hamburg epidemic of 1892. During epidemics virulent bacilli may be found 
in the faeces of healthy persons. The bacilli arc found in the intestine, m the 
stools from the earliest period of the disease, and very abundantly in the char¬ 
acteristic rice-water evacuations, in which they mav lie seen as an almost pure 
culture. They very rarely occur in the vomit. Post mortem, they are found 
in enormous numbers in the intestine. In acutely fatal cases they do not ceem 
to invade the intestinal wall, but in those with a more protracted course they 
arb found in the depths of the glands and in the still deeper tissues. Kspcri- 
mental animals are not susceptible to cholera germs administered per os. IM 
if introduced after neutralization of the gastric contents, and if kept in 
tact with the intestinal mucosa by controlling peristalsis with opium. gu |m ’*‘ 
pigs succumb after showing cholcra-like symptoms. The intestines are lilh 1 * 1 
with thin, watery contents, containing comma bacilli in almost pure fullnre. 

Cholera Toxin.— Koch in his studies of cholera failed to find the s|' irl,l “ 
in the internal organs. He concluded that the constitutional symptom* ()f 
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tne (unease re cited from the absorption of toxic bodies from the intestine. 
In old cholerc- to res ptomaines are contained; these probably have nothing 
to do with fjf . Ration of human cholera. It. Pfeiffer has shown that the 
cholera toxia^Aypiately associated with the protuid of the bacterial cells, 
and; being o^^ery labile nature, can not he separated. Dead cultures are 
toxic; and the symptoms produced by the introduction o{ even minimal 
amounts are often comparable with those of the algid stage of cholera asiatiea. 
The symptoms occur very rapidly, and death often results in eight to twelve 
hours; in non-fatal cases recovery is often equally as rapid. The intracellular 
cholera toxin is poisonous to animals if introduced into the blood, peritoneal 
cavity, or subcutaneous tissues. No absorption takes place from the intestine 
unless the epithelial layer has been injured. 

IMMunitv. —From a recent careful study (1!)0I) of the question of pro¬ 
tective inoculation, It. P. Strong concludes that there is as yet no satisfactory 
form of human protective inoculation, though the methods employed by llaff- 
kine and Kollo promise good results. 

Modes of Infection. —As in other diseases, individual peculiarities count 
for much, and during epidemics virulent cholera bacilli have been isolated 
from the normal stools of healthy men. Cholera cultures have also been swal¬ 
lowed with impunity. 

The disease is not highly contagious; physicians, nurses, and others in 
close contact with patients are not often affected. On the other hand, wash¬ 
erwomen and those who are brought into very close contact with the linen of 
the cholera patients, or w'ith their stools, are particularly prone to catch the 
disease. There have been several instances of so-called “.laboratory cholera,” 
in which students, Saving been accidentally infected while working with the 
cultures, have taken the disease, and at least one death has resulted from this 
cause. 

Vegetables which have been washed in the infected water, particularly let¬ 
tuces and cresses, may convey the disease. Milk may also be contaminated. 
The bacilli live on fresh bread, butter, and meat, for from six to eight days. 
In regions in which the disease prevails the possibility of the infection of food 
by lli iw s h ould be borne in mind, since if has been shown that the? bacilli may 
live for at least three days in their intestines. 

Infection through the air is not to ho much dreaded, since the germs when 
dried die rapidly. 

The disease is propagated chiefly by contaminated water used for drink- 
rag, cooking, and washing. The virulence of an epidemic in any region is in 
direct proportion to the imperfection of its water-supply. In Tmlin the demon¬ 
stration of the connection between drinking-water and cholera infection is 
craiqilete. TheJLIgmburg epidemic is a most remarkable illustration. The 
rat filtered water of the Elbe was the chief supply, although taken from the 
toer in such a situation that it was of necessity directly contaminated by 
sewage. It is not known accurately from what source the contagion came, 
whether from Russia or from France, but in August, 1892, there was a sud¬ 
den explosive epidemic, and within three months nearly 18,000 persons were 
attacked, with a mortality of 42.3 per cent. The neighboring city of Alton a, 
which also took its water from the Elbe, but which had a thoroughly well- 
trapped modem filtration system, had in the same period only 516 cases. 
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Two main types of epidemics of cholera are. recognized: the <irst,*in which 
many individuals are attacked simultaneously, as in the Hamburg outbreak, 
and in which no direct connection can he traced between the individual eases. 
In this type there is widespread contamination of the drinking-water. In the 
other the cases occur in groups, so-called ch oler a nests; individuals are nut 
attacked simultaneously but successively. A direct connection between the 
cirees may be very difficult to trace. Again, both these types may be com¬ 
bined, and in an epidemic which has started in a widespread infection through 
water, there may be other outbreaks, which arc examples of the second or 
chain-like type. 

Petteakofer, on the other hand, denies the truth of this drinking-water 
theory, and. maintains that the conditions of the soil are of the greatest impor¬ 
tance; particularly a certain porosity, combined with moisture and contamina¬ 
tion with organic matter, such as sewage. He holds that germs develop in 
the subsoil moisture during the warm months, and that they rise into the 
atmosphere as a miasm. 

The disease always follows the lines of human travel. Tn India it has, 
in many notable cases, been widely spread by pilgrims. It is carried also by 
caravans and in ships. It is not conveyed through the atmosphere. 

Places situated at the sea-level are more prone to the disease than inland 
towns. In high altitudes the disease does not prevail so extensively. A high 
temperature favors the development of cholera, but in Europe and America 
the epidemics have been chiefly in the late summer and in the autumn. 

The disease affects persons of all ages. It is particularly prone to attack 
the intemperate and those debilitated by want of food and by bad surround¬ 
ings. Depressing emotions, such as fear, undoubtedly hav^ a marked influence, 
jit is doubtful whether an attack furnishes immunity against a second one. 

Morbid Anatomy. —A post-mortem diagnosis of the nature of the disease 
could be made by any competent bacteriologist, as the. micro-organisms are 
specific and distinctive. The laxly has the appearances associated with pro¬ 
found collapse. There is often marked post-mortem elevation of temperature. 
The rigor mortis sets in early and may produce displacement of the limbs. 
The lower jaw has been seen to move and the eyes to rotate. Various move¬ 
ments of the anus and legs have also been noted. 'Pin; blood is thick and 
dark,, and there is a remarkable diminution in the amount of its water and 
salts. The peritonaeum is sticky, and the coils of intestines are congested and 
look thin and shrunken. The small intestine usually contains a turbid serum, 
similar in appearance to that which was passed in the stools. The mucosa is, 
as a rule, swollen, and in very acute eases slightly hyperirmic; later the con¬ 
gestion, which is not uniform, is more marked, especially about the l’cycrs 
patches. Post mortem the epithelial lining is sometimes denuded, hut this 
is probably not a change which takes place froclv during life. In the stools, 
however, large numbers of columnar epithelial cells have been described by 
Homer and others. The bacilli are found in the contents of the intestine 
and in the mucous membraue. The spleen is usually small. The liver and 
kidneys show cloudy swelling, and the latter extensive coagulation-necrosis and 
destruction of the epithelial colls. 

Symptoms. —A period of incubation of uncertain length, probably not more 
than from two to five days, precedes the onset of the symptoms. 
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Throe stages may be recognized in the attack: the preliminary diarrhoea, 
the collapse stage, and the period of reaction. 

' ( a ) Tiik preliminary WAUiUKHA may set in abruptly without any pre¬ 

vious indications. More commonly there are, for one or two days, colicky 
pains in the abdomen, with looseness of the bowels, perhaps vomiting, with 
headache and depression of spirits. There may be no fever. 4 

(&)■ CoELaPSe Stage. —Tliei diarrhoea. increases, or, without any of the 
preliminary symptoms, sets in with the greatest intensity, and profuse liquid 
evacuations succeed each other rapidly. There arc in some instances'griping 
pains and tenesmus. More commonly there is a sense of exhaustion and col¬ 
lapse'. Tile thirst becomes extreme, the tongue is white;'cramps of great 
severity occur in flic legs and feet. Within a few hours vomiting sets in and 
becomes incessant. The patient rapidly sinks into a condition of collapse, 
the features are shrunken, the skin has an ashy gray hue, the eyeballs sink 
in the sockets, the nose is pinched, the cheeks are hollow, the voice becomes 
' husky, the extremities arc cyanosed, and the skin is shrivelled, wrinkled, and 
covered with a clammy perspiration. 1. The temperature sinks. Tn the axilla 
or in the mouth it may be from five to ten degree’s below normal, but in the 
rectum and in the internal parts it may be 103° or 104°; The pulse becomes 
extremely feeble and flickering, and the patient gradually passes into a condi¬ 
tion of coma, though consciousness is often retained until near the end. 

The fasces are at first yellowish in color, from the bile pigment, but soon 
they become grayish-white and look like turbid whey or rice-water; whence 
the term “ rice-water stools.” There are found in them numerous small flakes 
of mucus and granular matter, and at times bipod. The reaction is usually 
alkaline. The fluid Contains albumin and the chief mineral ingredient is chlo¬ 
ride of sodium. Microscopically, mucus and epithelial cells and innumerable 
bacteria are seen, the majority of the latter being the comma bacilli. 

The condition of the patient is largely the result of the concentration of 
the blood consequent upon the loss of serum in the stools. There is almost 
complete arrest of secretion, particularly of the saliva and the urine. On the 
other hand, the sweat-glands increase in activity, and in nursing women it 
has been stated that the lacteal flow is unaffected. This stage sometimes lasts 
not. more than two or three hours, but more commonly from twelve to twenty- 
four. There are instances in which the patient dies before purging begins— 
the so-called cholera sicca. 

(c) Reaction Stage. —When the patient survives the collapse, the cyano¬ 
sis gradually disappears, the warmth returns to the skin, which may have for 
a time a mottled color or present a definite erythematous rash. The heart’s 
action becomes stronger, the urine increases in quantity, the irritability of the 
stomach disappears, the stools are at longer intervals, and there is no abdom¬ 
inal pain. In the reaction the temperature may not rise above normal. Not 
infrequently this favorable condition is interrupted by a recurrence of severe 
diarrhoea and the patiqpt is carried off in a relapse. Other eases pass into 
the condition of what has been called cholera-typhoid , a state in which the 
Patient is delirious, the pulse rapid and feeble, and the tongue dry. Death 
finally occurs with coma. These symptoms have been attributed to tmemia. 

During epidemics attacks are found of all grades of severity. There are 
cases of diarrhoea with griping pains, liquid, copious -stools, vomiting, and 
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cramps, with slight collapse, 'to these the term cholerine ha9 been* applied. 
They resemble the milder eases of cholera nostras. At the opposite end of the 
series there are the instances of cholera sicca, in which death may occur in 
a few hours after the onset, without diarrhoea. There are also cases in which 
the patients are overwhelmed with the poison and die comatose, without the 
preliminary stage of collapse. 

Complications and Sequelae.—The typhoid condition has already been re¬ 
ferred to. The consecutive nephritis rarely induces dropsy. Diphtheritic 
colitis has been described. There is a special tendency to diphtheritic inflam¬ 
mation of the mucous membranes, particularly of the throat and genitals. 
Pneumonia and pleurisy may follow, and destructive abscesses may occur in 
different parts. Suppurative parotitis is not very uncommon. In rare in¬ 
stances local gangrene may occur. A troublesome symptom of convalescence 
is cramps in the muscles of the arms and legs. 

Diagnosis.—The only affection with whi^li Asiatic cholera could be con¬ 
founded is the cholera nostras, the severe choleraic diarrluea which occurs 
during the summer months in temperate climates. The clinical picture of the 
two affections is identical. The extreme collapse, vomiting, and rice-water 
stools, the cramps, the cyano'od appearance, are all seen in the worst forms of 
cholera nostras, fn enfeebled persons death may occur within twelve hours. 
It is of course extremely important to be able to diagnose between the two 
affections. This can only be done by one thoroughly versed in bacteriological 
methods, and conversant with the diversified flora of the intestines. 

Attacks very similar to Asiatic cholera are produced in poisoning by 
arsenic, corrosive sublimate, and certain fungi; but a difficulty in diagnosis 
could scarcely arise.. * 

The proijnosi < is always uncertain, as tho mortality ranges in different 
epidemics from 30 to SO per cent. Intemperance, debility, and old age are 
unfavorable conditions. The more rapidly the collapse sets in, the greater is 
the danger, and as Andral truly says of the malignant form, “ It begins where 
other diseases end—in death.” Cases with marked cyanosis and very low tem¬ 
perature rarely recover. 

Prophylaxis. —Preventive measures are all-important, and isolation of flic 
sick and thorough disinfection have elfeetuallv prevented the disease entering 
England or the I niteil Stales since 1873. On several occasions since flmt 
date cholera has been brought to various ports in America, hut has been 
cheeked at quarantine. During epidemics the greatest, care should he ever- 
cised in the disinfection of the stools and linen of the patients. When an 
epidemic prevails, persons should he warned not to drink water mile's pre¬ 
viously boiled. Errors in diet should he avoided. As the disease is nni iimrc 
contagious than typhoid fever, the chance of a person passing safely through 
an epidemic depends very much upon how far he is.able to carrv out lh° r " 
oughly prophylactic measures. Digestive disturbances arc to he tie,ltd 
promptly, and particularly the diarrluea, which so often is a preliminary s' 111 ! 1 ' 
tom. For this, opium and acetate of lend and large doses of bismuth should 
be given. 

Medicinal Treatment. —During the initial stage, when the diarrluea is 
lOt.expessive but the abdominal pain is marked, opium is the most cllieiont 
emedy, and it should be given hypodermically as morphia. It is ndvisihle 
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to give ai once a full dose, which may be repeated on the return of the pain. 

It is best not to attempt to give remedies by the mouth, as they disturb the 
stomach. Ice should be given, and brandy or hot coffee. In the collapse stage, 

; writers speak strongly against the use of opium. Undoubtedly it must be 
.given with caution, but, judging from its effects in cholera nostras, I should 
pay that collapse per se was not a contra-indication. The patient may be 
(allowed to drink freely. For the vomiting, which is very difficult to chock, 
cocaine may bo tried, and lavage with hot water. Creasote, hydrocyanic acid, 
and creolin have been found useless. Rumpf advises calomel (gr. J) every 
two hours. ' 1 

External applications of heat should be made and a hot bath may he 
tried. Warm applications to the abdomen are very grateful. Hypodermic 
injections of ether will be found serviceable. 

Irrigation of the bowel—enteroclysis—with warm water and soap, or tan¬ 
nic acid (2 per cent), should be used. With a long, soft-rubber tube, as much 
as 3 or 4 litres may be slowly injected. Not only is the colon cleansed, but 
the small bowel may also be reached, as shown by the fact that the tannic-acid 
solutions have been vomited. 

Owing to the profuse serous discharges the blood becomes concentrated, 
and absorption takes place rapidly from the lymph-spaces. To meet this, 
intravenous injections were introduced by I.atta, of Leith, in the epidemic 
of 1832. My preceptor, Bovell, first practised the intravenous injections of \ 
milk in Toronto, in the epidemic of 1831. A litre of salt solution at 107“ may 
be injected, and repeated in a few hours if no reaction follows. Less risky 
and equally efficacious is the subcutaneous injection of a saline solution. For 
this, common salt shpuld be used in the proportion of about four grammes to 
the litre. With rubl>er tubing, a cannula from an aspirator, or even with a 
hypodermic needle, the warm solution may be allowed to run by pressure 
beneath the skin. It is rapidly absorbed, and the process may be continued 
until the pulse shows some sign of improvement. This is really a valuable 
method, thoroughly physiological, and should be tried in all severe cases. 

In the stage of reaction special pains should be taken to regulate the diet 
an d to guard against recurrences of the severe diarrhoea. 


XXI. YELLOW FEVER. 

Definition. —A fever of tropical and subtropical countries, characterized by 
a loxauma of varying intensity, with jaundice, albuminuria, and a marked ten¬ 
dency to haemorrhage, especially from the stomach, causing the “ blqck vomit.” 

specific orggnism has not yet been found, but the disease is capable of 
being transmitted through the bite of a mosquito, the Stcyomyia fasciola. 

Etiology.—The disease prevails cndemieally in certain sections of the 
Spanish Main. Until recently it has existed in Culm. From these regions 
occasionally extends and, under suitable conditions, prevails epidemically 
bbc Southern States. Now and then it is brought to the large seaports of 
be Atlantio coast. Formerly it occurred extensively in the United States. 
n die latter part of the eighteenth century and the beginning of the nine- 
teentli, frightful epidemics prevailed in Philadelphia and other Northern 
C1 ‘ies. The epidemic of 1793, in Philadelphia, so graphically described by Mat- 
17 
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thew Carey, was the most scrioiU that has ever visited any city of the Middle 
States. The mortality, as given by Carey, during the months of August, Sep 
tember, Oetober, and November, was 4,041, of whom 3,135 died, in the months 
of September and Oetober. The population of the city at the time was only 
40,000. Epidemics occurred in the United States in 1797, 1798, 1799, and 
in 1802, when the disease prevailed slightly in Boston and extensively in Balti¬ 
more. In 180$ and 1805 it again appeared; then for many years the out¬ 
breaks were slight and localized. In 1853 the disease raged throughout the 
Southern States. There were moderately severe epidemics in 1807, 1873, and 
1878; and still milder ones in 1897, 1898, and 1899. In July, 1899, a local 
outbreak occurred in the Soldiers’ Home, at Hampton, Va. There were 15 
cases, with 13 deaths. In September, 1903, yellow fever became epidemic 
along the Mexican side of the Bio Grande. It crossed into Texas and pre¬ 
vailed in several of the border towns. In Laredo there were 1,014 cases, with 
107 deaths. The efficient work of the public health service is shown by the 
differences between New Laredo on the Mexican border, just across the river, 
where 50 per cent of the population contracted the disease, and Laredo, Texas, 
in which only 10 per cent out of a population of 10,000 were attacked. In 
Europe it has occasionally gained a foothold, but there have been no wide¬ 
spread epidemics except in the Spanish ports. The disease has existed on the 
west coast of Africa. It is sometimes carried to ports in Great Britain and 
France, but it has never extended into those countries. The history of the dis¬ 
ease and its general symptomatology are exhaustively treated of in the classical 
works of Rene La Roche and Berengcr-Feraud. 

Guit6ras recognizes three areas of infection: (1) The focal zone in which 
the disease is never absent, including Vera Cruz, Rio, and ±ither Spanish-Amer- 
iean ports. (2) The perifocal zone or regions of periodic epidemics, includ¬ 
ing the ports of the tropical Atlantic in America and Africa. (3) The zone 
of accidental epidemics, lying between the 35th and 45th parallels of north 
latitude. 

Conditions favoring the Development of Epidemics. —Yellow fever 


is a disease of the sea-coast, and rarely prevails in regions with an elevation 
above l,000 # feet. Its ravages are most serious in cities, particularly when the 
sanitary conditions are unfavorable. It is always most severe in the badly 
drained, unhealthy portions of a city, where the population is crowded together 
in ilLygntilated, dark houses. The disease prevails during the hot sea-on. 
Humidity and heat seem to be the proper coefficients for the preservation of 
the poison. 

The epidemics in the United States have always been in the summer and 


autumn months, disappearing rapidly with the onset of cold weather. 

Mode of Transmission. —No belief has been more strong among the laity 
than that the disease is transmitted by infected clothing, and quarantine olb’i'ts 
are chiefly directed to the disinfectioa.ol fprnites of all sorts shipped I mm 
infected ports. The remarkable series of experiments carried out by the 11 ' l" 
low Fever Commission of the United States Army, consisting of Drs. Wulb' r 
Reed, Carroll, Lazear, and Agramonte, have demonstrated conclusively llmt 
the disease can not be conveyed in this way. At Camp Lazear, Cuba, a Iran 1 ® 
house was so constructed as to shut out the sunlight and fresh air, ami i ,lC 
vestibule was thoroughly screened. The average temperature for sixty-tl |ree 
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days was kept about 76° F. Boxes filled wfith sheets, pillow-slips, blankets, 
etc., contaminated by contact with cases of yellow fever and the discharges, 
were placed in the house. Dr. R. P. Cooke and two privates of the hospital 
corps, all non-immunes, entered this building and unpacked the boxes, and 
for a period of twenty days occupied the room, each morning packing the 
infected articles in the boxes, and at night unpacking them, in their experi¬ 
ments with the fomites, seven, in all, non-immunc subjects during the period 
of sixty-three days lived in contact with the fomites and remained perfectly 
well. Those experiments, conducted in the most rigid and scientific man¬ 
ner, completely discredit the belief in the transmission of the disease by 
fomites. 

Carlos Finlay, of Havana, in 1881 suggested that the disease was trans¬ 
mitted by mosquitoes. Stimulated by the work of Ross on malaria, the Amer¬ 
ican Commission above-named has demonstrated conclusively that yellow fever 
is transferred by a mosquito, ELeqatnyia fasciata, previously fed on the blood of 
infected persons. The Comtnftsion' showed also that in nou-iminuncs the 
disease could be produced by either the sulx-utaneous or Hie intravenous injec¬ 
tion of blood taken from patients suffering with the disease. 

An interval of about twelve days or more after contamination appears 
to be necessary before Hie mosquito is capable of introducing the infection. 
The bite at an early period after contamination does not confer,immunity 
against a subsequent attack. The period of incubation in 13 cases of experi¬ 
mental yellow fever varied from forty-one hours to five days and seventeen 
hours. 

AVe must bear testimony to the heroism of the young soldiers who vol¬ 
untarily, without compensation and purely in the interests of humanity, sub¬ 
mitted to the experiments, and also to the zeal with which members of our 
profession have, at great personal risk, attempted to solve the riddle of this 
most serious disease. Vl’Iie death of Dr. Lazear, of the American Commission, 
and of Dr. Myers, of the Liverpool Commission, adds two more names to the 
already long roll of. the martyrs of science. Major Gorgas carried out in 
Havana sanitary measures based upon their reports, and stamped out the dis¬ 
ease. No eases occurred from 1901 to 1904. Under Cuban control there was 
a slight recrudescence in the island, hut it has again been stamped out. 

As Reed points out, the mosquito theory fits in with well-recognized facts 
in connection with the epidemics. After the importation of a case into an 
uninfected region, a definite period elapses, rarely less than two weeks, before 
a second case occurs. Like malaria, the disease prevails most during the mos¬ 
quito season, and disappears with the appearance of frost. Probably, too, as 
in very malarious districts, the disease is kept up by its prevalence in a very 
mild form among children. As Guiteras remarks, “ the foci of endemicity 
are essentially maintained by the creole infant population, which is subject 

the disease in a very mild form.” In all probability the immunity which 
is acquired by prolonged residence in a locality in which the disease is endemic 
ls due to the occurrence of very slight attacks. 

One attack docs not. always confer immunity. Rosenau reports two attacks 
"illiin a period of eight years, and Libby two atlaeks within a period of two 
years. 

The specific germ has not yet been discovered. 
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Horbid Anatomy.— The skin? is more or less jaundiced, even though the 
patient did not appear yellow before death. Cutaneous haemorrhages may be 
present. No specific or distinctive internal lesions have been found. The 
blood-serum may contain haemoglobin, owing to destruction of the red cells, 
just as in pernicious malaria. The heart sometimes, not invariably, shows 
fatty change; the stomach presents more or less liypersemia of the muco.-a 
with catarrhal sVelling. It contains the material which, ejected during life, 
is known as the black vomit. The essential ingredient in this is transformed 
blood-pigment. There is often general glandular enlargement; the cervical 
axillary and mesenteric groups are most involved. The liver is usually of a 
pale yellow or brownish-yellow color, and the ceils, sure in various stages of 
fatty degeneration. From the date of Louis’ observations at Gibraltar in 182s, 
the appearances of this organ have been very carefully studied, and some have 
thought the changes in it to be characteristic. Fatty degeneration and regions 
of necrosis are present in all cases. The kifLneys always show traces of dif¬ 
fuse nephritis. The epithelium of the convoluted tubuies is swollen and very 
granular; there may also be necrotic changes. 

Symptoms. —The incubation is usually three or four days; in 13 experi¬ 
mental cases it ranged from forty-one hours to live days seventeen hours. The 
^ onsej is sudden, as a rule, without premonitory symptoms, and in the earh 
hours of the morning... Chilly feelings are common, and are usually associated 
withUieadaehe and veryssevere pains in the back and liuibs.ctThe fever rises 
rapidly and the skin feels very hot and dry. The tongue is furred, but moi.-t; 
f the throat sore. • Nausea and vomiting are not constant, ami become more 
intense on the second or third day. The bowels are usually constipated. The 
following, in detail, are the more important characteristics: 

Faci es.—E ven as early as the first morning the patient may present a 
characteristic facies, one of the three distinguishing features of the dben-o. 
which Guiteras describes as follows: The face is Hushed, more so than in am 
other acute infectious disease at such an early period. . The eyes are injected, 
the color is a bright red, and there may be a slight tumefaction of the eyelids 
and of the lips. Even at this early date there is to be noticed in connect mu 
with the injection of the superficial capillaries of the face and conjunctiva' a 
slightjeteroid tint, and “the early manifestation of jaundice is undoubted!} 
the most characteristic feature of the facies of yellow fever.” 

Tint Feveb.—O n the morning of the first day the temperature may range 
from 100° to 106°, usually it is tjetween 103° and 103°. During the oven mg 
of the first day and the morning of the second day the temperature keeps aland 
the same. There is a slight diurnal variation on the second and third day. In 
very mild cases the fever may fall on the evening of the second or on the rimm¬ 
ing of the third day, or in abortive cases even at the end of twenty-four hours. 
In cases that are to terminate favorably the defervescence takes place by lyd* 
during a period of two or three days. The remission nr stage of m ini. .\- it 
has been called, is succeeded by a febrile reaction or secondary fever, which 
lasts one, two, or three days, and in favorable eases falls by a short lysis. <>" 
the other hand, in fatal cases the temperature is continuous, becomes higher 
than in the initial fever, and death follows shortly. 

The Pulse.—O n the first day the pulse is rarely more than 10Q or H°- 
On the second or third day, while the fev er s till kee p s up, the pulse begin* 
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toi&U, as much perhaps as_20 beats while the temperature has risen 1.5° or 2°. 
On the evening of the third day there may be a temperature range of. 103° and 
a pulse of only 75, or “ a temperature between 1U3° and 104° with a pulse 
running from 70 to 80.” This important diagnostic feature was first de¬ 
scribed by Faget, of New Orleans. During defervescence the pulse may be¬ 
come still lower, down to 50, 48, or 15, or even as low as 30; a slow pulse at 
Ibis period is not the special circulatory feature of tbe disease, but the slowing 
of-ihe pulse with a steady or even rising temperature. 

AiBDiUNUiUA.—This, the third characteristic symptom of the disease, 
occurs as early gs the evening of the third day. (luiteras says very truly that 
it is very rare so early in other fevers except those of an unusually severe type. 
“ Even in the mild cases that do not go to bed—eases of ‘walking yellow fever ’ 
—on the second, third, or fourth day of the disease albuminuria will show 
itself ” It may be quite transient. In the severer cases the amount of albu¬ 
min is very large, and there miyr be numerous tube-easts and all the signs of 
an acute nephritis; or complete suppression of the urine may supervene, and 
death may occur in unemic convulsions or coma within"fwenty-four or thirty- 
six hours. 

Gasthio Featbhes. — “Black Vomit.” —Irritability of the stomach is pres¬ 
ent from the very outset, and the vomited matter consists of the contents of 
the stfl.mach, and subsequently of mucus and a grayish fluid. In the third 
stage of the disease tbe vomiting becomes more pronounced and in the severe 
cases is characterized bv the presence of blood. It may be copious and forci¬ 
ble, producing much pain in the abdomen and along the gullet. There is 
nothing specific in this “black vomit,” which consists of altered blood, and 
it is not necessarily a fatal symptom, though occurring only in the severer 
forms of the disease. Other haemorrhagic features may be present—pctechiae 
on the skin and bleeding from the gums or from other mucous membranes. 
The bowels are usually constipated, the stools not clay-colored, except late 
in the disease. They are sometimes tarry from the presence of altered blood. 

Mental Featbues. —In very severe cases the onset may be with active 
delirium. “ As a rule, in a majority of cases, even when there is black vomit, 
there is a peculiar alertness; the patient watches everything going on about 
him with a peculiar intensity and liveliness. This may be due in part to the 
terror the disease inspires” (Guiteras). 

Relapses occasionally occur. Among the varieties of the disease it is itnpor- 
trtnt to recognize tho mild cases, characterized bv slight fever, continuing for 
one or two days, and succeeded by a rapid convalescence. In the. absence of a 
prevailing epidemic, they would scarcely lie recognized ns yellow fever. Cases 
of greater scvority„Jia.ve high fever and the features of the disease are well 
marked—vomiting, extreme prostration, and luvmorrhagcs. And lastly, in the 
malignant form the patient, is overwhelmed by the intensity of the fever, and 
death takes place in two or three days. 

In severe cases convalescence may be complicated by parotitis, abscesses 
ltl various parts of the body, and diarrhoea. 

Diagnosis. —(a) From Dengue. —The difficulty in the differential diag¬ 
nosis of these two diseases lies in their frequent coexistence, as during the epi¬ 
demic of 1897 in parts of the Southern States. During the autumn of 1897 
&c profession of Texas was divided on the question of the existence of yellow 
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fever in the State, some claiming that the, disease was dengue, others, includ¬ 
ing Guiteras and West, that yellow fever also existed, la a majority of the 
cases the three diagnostic points upon which Guiteras lays stress—t-lho facies, 
the albuminuria, and the slowing of the pulse with maintenance or elevation 
of the fever—are sufficient for the diagnosis, lie states, loo, thatjaundice, 
which does sometimes occur in dengue, rarely appears as early as the second 
or third day of the disease, and on this much stress should lx- laid. TLeni- 
orrhages are much less common in dengue, hut Hint they do occur has been 
recognized hy authorities even since the time of Hush. 

(b) Eltovt Mai.auiai, Kkv Kit. —111 the early stages of an epidemic e.-ws 
are very apt to he mistaken for malarial fever. In the Southern States tlu> 
outbreaks have usually been in the late summer months, tlu: very season m 
which the a'stivo-autumnal fever prevails. Among the points to he speciallv 
noted are the absence of early jaundice. Even in the most intense types of 
malarial infection the color of the skin is hrsvly changed within four or five 
days. To the experienced eye the facies would he of considerable.help if the 
case was semi from the outset. Albumin is barely present in the urine mi 
early as the second day in a malarial infection. Other important, points air 
the marked swelling of the spleen in malaria, while in yellow fever it is not 
much enlarged. Haemorrhages, and particularly the black vomil,,episl»\K 
and bleeding gums are very rare in malarial infection. In the so-called hem¬ 
orrhagic malarial fever the patient has usually had previous attacks of malaria. 
Hematuria is a prominent feature, while in yellow fever it is hy no means 
frequent. A special point of greater importance, perhaps, than any of the-e 
general symptomatic features is the examination of the blood for the small, 
ring-shaped organisms of the estivo-autummd infection* As a ride, their 
presence is readily determined by any one familiar with their general charac¬ 
ters. They are. however, of all forms the most difficult to recognize, ami. 
while very abundant in many eases, there art* others in which they are ev- 
tremcly scanty in the peripheral circulation. The work of the army surgeon* 
in Cuba shows that in a large proportion of ca-cs there is not much difficulty 
in recognizing the a'divo-auhimnal lever from yellow fever. 

Prognosis—In its graver forms, yellow fever is one of the most fatal nf 
epidemic diseases. The mortality has ranged, in various epidemics, from 15 
taS5 per cent. In heavy drinkers and Ilmse who have been exposed to hard¬ 
ships the death-rate is much higher than among tlit* better classes. In (In' 
epidemic of 1878. in New Orleans, while the mortalitv in hospitals was over 
50 per cent of the white and 21 per cent of the colored patients, in private 
practice it was not more than 10 per rent among the white patients. The 
death-rate was very low in the epidemic of 1807. , 

Prophylaxis. — r i lie measures carried out at Havana, already referred t". 
and in the Canal Zone, Panama, by Major Gorges illustrate the practical value 
of scientific medicine. During 11105, the year after the American CominMoti 
began work, yellow fever prevailed to the great demoralization or the em¬ 
ployees, but it was gradually stamped out, and there have been no epidemic* 
for the past two years. The important measures are: (1) the protection el 
the sick from the bites of mosquitoes; (2) the screening of houses, ihc a- 1 ' 
of mosquito nets, and the destruction of the insects in the house; (3) im'H- 
nres such as already referred to under malaria, which diminish the possibility 
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of the mosquito brooding in tlta- neiglil)orhood of dwollings. New-comers 
should be particularly careful in infected regions, and medical otlicers in 
charge of camps should exorcise the most scrupulous care to prevent the spread 
of infection through mosquitoes. 

Treatment.— fCaroftil.nursing and a symptomatic plan of treatment prob¬ 
ably give the best results. ,The patient should be removed at once from the 
infected house. -. Care should be taken to prevent chilling o’f the skin, and 
sweating should lie promoted. Weeding has long since been abandoned. An 
: early purge, followed by phenacetiii to relieve the backache, is recommended 
bv Geddings. Of special remedies quinine is warmly recommended, and, 
when luemorrhagc sets in, the perehloride of iron. Digitalis, aconite, and 
jaliorundi have been employed. The fever is best treated bv hydrotherapy. 
There are several reports of the good effects of cold baths, sponging, and the 
application of ice-cold water to the head and the extremities in this disease. 
Vomiting is a very difficult symptom to control. Ice in small quantities is 
probably the best remedy. Cocaine may be tried in doses of gr. every 
liour or two (Geddings).' 

We have no drug which can lie depended upon to check the luemorrhages. 
Ergot and acetate of ’end and opium are recommended. The u rami in symp¬ 
tom* are best treated by the hot bath. Stimulants should be given freely dur¬ 
ing the second stage, alien the heart’s action becomes feeble and there is a 
tendency to collap-e. 'Flic patient should be carefully fed; but when the 
vomiting is incessant it is best not to irritate the stomach, but to give nutri¬ 
tive enemata until the gastric irritation is allayed. Washing out the lower 
bowel is very advantageous, and in the eases with extreme toxaemia the sub¬ 
cutaneous or intravenous injection of saline solution may be tried. 


XXII. THE PLAGUE. 


Definition. —A specific, infectious disease, caused by Bacillus pest is, char¬ 
acterized by inllaiiimation of the lymphatic glands (buboes), carbuncles, pneu¬ 
monia, and often lia'inorrliages. 

History and Geographical Distribution. —The disease was probably not 
known to the classical Greek writers. The earliest positive account dates 
from the second century of our era. The plague of Athens and the pestilence 
el l lie reign of Marcus Aurelius were apparently not ibis disease (Payne), 
from (he great plague in the days of Justinian (sixth century) to the middle 
°l (lie seventeenth century epidemics of varying severity occurred in Europe. 
Among the most disastrous was the famous “black death" of the fourteenth 
icnlury, which overran Europe and destroyed a fourth of the population. In 
hie seventeenth century i! raged virulently, and during the great plague of 
Guidon, in Ififir., about 70,000 people died. During the eighteenth and niue- 
-toi'iiib centuries the ravages of the disease lessened. 

The. revival of plague is the most important single fact in epidemiology 
"f Hie past decade. Throughout the nineteenth century it waned progress- 
u,, 'h outbreaks of some extent occurring in Turkey and Asia Minor and 
Ai-tiukan, hut -we hud begun to place it with sweating sickness and typhus 
^ IUll bf- lliejlisenses of the past. We know that it slumbered in parts of 
f-Tiiiu, and toT’nbrthwest India, hut the epidemic of 1891 at Hong-Kong 
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showed that the “black death”'was still virulent. Since then it has spread 
in an ominous manner, reaching India, China, French Indo-Uima, Japan, 
Formosa, Australia, the Philippine Islands, South America, the West Indies, 
the United States, Cape Colony, Madagascar, Egypt, Asia Minor, and Russia 
in Asia In Europe, cases have been carried to Marseilles and other Medi¬ 
terranean ports and to Hamburg and Glasgow. In the latter city there was ; 
a small outbreak in 1900, 30 cases. In the next year there were two cases 
and in 1907 two cases—this without fresh importation. Iiufaan-Francisco 
there has been, 1907-1908, a recrudescence of the disease, and to March l.>, 
1908, there were 131 cases with 77 deaths. In India the ravages continue 
unabated—more than a million deaths were caused by it in 1907, chiefly m 
the Punjab, and the plague problem of that country is one of extraordinary 
complexity. To Simpson’s Croonian lectures, 1907, the student is referred 
for full information. He thus emphasizes the danger of the situation: t he 
feature of the present pandemic that presages danger in the future is the 
marvellous powers of recrudescence and resistance to all known measures of 
prevention, even when the cases are few, as in Glasgow and San Francis, o. 
The slight mortality and the small number of cases lull the authorities into a 
dangerous frame of mind, as at any time the conditions—unknown at present 
—mav arise which enable it to develop into a wide-spread epidemic. 1 lie dis¬ 
ease may be kept in check, but the danger remains while the rats are infected. 

Etiology— The specific organism of the disease is a bacillus discount* 
by Kitasato. It resembles somewhat the bacillus of chicken cholera, and grows 
in a perfectly characteristic manner. Bacillus pestis occurs in the blood and 
in the organs of the body, and has also been found in the^dust and in the soi 
of houses in which the patients have lived. 

’ The disease prevails most frequently in hot seasons, though an outbreak 
may occur during the coldest weather. Persons of all ages are attacked. 1 
spreads chiefly among the poor, in the slums of the great cities. 

The following arc the conclusions of the Plague Commission (19(m) . ■ 
Contagion occurs in less than 3 per cent of flic cases, playing a very small par 
in the general spread of the disease. 2. Bubonic plague in man is entirely 
dependent On the disease in the rat. 3. The infection is conveyed from rat 
to rat and from rat to man solely by means of the rat-llea. t. A case m man 
is not in itself infectious. 5. A large majority of cases occur singly in hoim*,- 
When more than one case occurs in a house, the attacks are generally ncai > 
simultaneous. 6. Plague is usually conveyed from place to place by impoi r* 
rat-fleas, which are carried by people on their persons or in their bagga.-'<- 
The human agent may himself escape infection. 7. Insanitary conditions 
have no relation to the occurrence of plague, except, in so far as they lav"' 
infestation by rats. 8. The non-epidemic season is bridged over by ac« 1 
plague in the rat, accompanied by a few cases among human beings. 

Clinical Forms.— #ams Minoh.—I n this variety, also known as the am¬ 
bulant, the patientihaa a few days of fever, with swelling of the glands of < "j 
groin, and possibly suppuration. He may not be ill enough to seek tm* 
relief. These cases, often found at the beginning and end of an epiaeu" 1 ', 
are a very serious danger, as the urine and faxes contain bacilli. t 

fr~ Bubonic Puaode.— This constitutes the common variety, 77.65 per ''' n 
of 11,600 cases of plague treated in the Arthur Road Hospital, Bom ,;l -' 
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(N. H* Choksy). The stag e of invasion is characterized byfheadachey.back- 
aghe,'stiffness of the limbs, -a feeling of anxiety and- restlessness, ancLgreat' 
depression of spirits. There is a steady rise in the fever until the evening of 
t he th ird or_ fourth day, when- lh e r a is-a, d rop o f JaBLor.three degrees. There 
igjEen a secondary fever, as some writers describe it, in which the tempera¬ 
ture' reaches a still higher point. / The tongue becomes brown, collapse symp¬ 
toms are apt to supervene, and in very severe infections the patient may did 
at this stage. In at leasjr two-thirds of all cases there are glandular swellings 
or buboes. An analysis of 9,500 eases of buboes gave more than 54 per cent 
with the glands of the groin affected. The swelling..appears usually from.the ' 
tlnrdJnJheJiftk. day. ti liesolution may occur, or suppuration, or in rare cases 
gangrene. Suppuration is a favorable feature, as noted by De Foe in his 
graphic.account of the London plague. 

<: Petechiic very commonly show themselves, and may be very extensive. 
These have been called the “ plggue spots,” or (be “ tokens of the disease,” and 
gave to it .in the middle ages the name of thu Black Death. Hemorrhages 
from the mucous-membranes may also occur; in some epidemics hsemoptysis 
has been especially frequent. 

Septio.umk; 1’laol i:.—I n this, the most rapid form, the patient succumbs 
in three or four days with a virulent infection before the buboes appear. 'This 
form constituted 14.25 per cent of the 11.600 eases. Haemorrhages are com¬ 
mon. Tho_.bacilli can be obtained from the blood. 

Pneumonic Plague. —This remarkable variety presents the features of 
a pneumonia, and the sputum contains the bacilli in enormous numbers. It 
is even mwenEataHhan the septioemic type. The mortality in 514 cases was 
• 91 1,60 per ce nt. If is of short duration. The fever is high, the respirations 
rapid, the pneumonia is chiefly lobular, the sputa heemorrhagic, and contain’ 
the bacilli in almost pure culture. 

In other varieties the chief manifestations may be in the skin and subcu- 
•taneous tissues, or in the intestines, causing diarrhoea and sometimes the 
features of typhoid fever. 

Diagnosis.—At the early stage of an outbreak plague cases are easily over- 
1 fl uked , but if the suspicious cases are carefully studied by a competent bac¬ 
teriologist, t Tie re is no disease which can be more positively identified. The 
San Francisco epidemic illustrates this. The nature of the eases was recog¬ 
nized by Kellog and by Kinyoun, but with an amazing stupidity (which was 
shared by not a few physicians, who should have known better) the Governor 
of the State refused to recognize the presence of plague, and the United States 
Government had to intervene and send a board of experts to settle the ques¬ 
tion, In the early Glasgow eases Colvin, while suspecting typhoid fever, saw 
that, there was something unusual, and at once took precautionary measures. 
1’iobablv, too, the association of four cases in one family made him suspicious. 
The limitation of the outbreak was due to the prompt and effective measures 
taken by A. K. Chalmers and his associates. The widespread prevalence of 
the disease makes it the imperative duly of the health authorities to have on 
hand, in connection with large ports, skilled men who can promptly make the 
bacteriological diagnosis. There are dangers from the cultures in laboratories, 

shown by the experiences of Vienna and Ann Arbor, but with proper precau¬ 
tions they may be reduced to a minimum. 
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Prophylaxis.—Wherever plague exists aJ) urgunuflttiaif, Thn intelligent 
policy, anil rUJimg purse are needed. I n India , where pftijicnth-centiiry con¬ 
ditions prevail, and where the scale of the epidemic is so eniormous, the prob- I 
lew .of. prophylaxis looks hopeless. Simpson’s recommendation of a specially 1 
trained plague service, organized on proper lines and on a lih cral basis, should ; 
be carried out. Quarantine, to be of any value, must be most vigorous. A 
most important prophylactic measure relates to the destnietiom of rats, which 
are the chief agents in the distribution of the disease. As Ash burton Thomp¬ 
son remarks (Report on Plague at Sydney), “during an epidemic the only 
proceeding of much value is destruction of rats and of their inests, burrows, 
and habitual haunts, and those others which are calculated to*prevent access 
fit surviving rats to proximity with human beings—in other words, to expel 
them from occupied premises, and to keep them outside. . . . vOn premises 
where indigenous cases had occurred, moreover, the presence of freslnly deceased 
rats was discovered quite often enough to suppyrt the general proposition that 
the danger of contracting plague stood in relation to the presence of rats in 
dwellings or inclosed premises. A general slaughter of rats would avWcr the 
purpose, if it could be carried out quickly and with tolerable completeness." 
Koch recommends the breeding of improved btraius of cats as fittjed most 
naturally for the task. j 

Treatment.—In a disease the mortality of which may reach as high as 80 
or 90 per cent the question of treatment resolves itself intd making the patient 
as comfortable as possible, and following out certain general principles such 
as guide us in the care of fever patients.:. Cantlie recommends purgation and 
stimulation from the outset, and the use of morphia for the pain.^i The local 
treatment of the buboes is important. Ice may be applied to them, And good 1 
results apparently follow the injection of the bichloride of mercury. The 
pyrexia of the disease is best treated by systematic hydrotherapy. 

A plague scrum, chiefly the Lusiig and the Ycrsin-Rouse, lias been used. 
Choksy has collected the statistics to date (11)07), 1,108 cases, with a mortal¬ 
ity of 53.3 per cent. Of those treated on the first day the death-rate was only 
28.0. Choksy concludes that a reduction of 20-25 per cent iu the mortality 
may be obtained by its use. 

Preventive Inoculation.— With Ilaffkine’s serum in 12 districts, of 
224,228 persons inoculated, 3,399 took the disease; of 639,000 uninoeulalcd, 
49,430 were attacked. C. J. Martin concludes that the chances of subsequent 
infection are reduced four-fifths, and the chances of recovery are two and a 
half times os great as in the case of the uninoeulated. 

XXm. BACILLARY DYSENTERY. 

Definition. —A. form of intestinal flux, usually of an acute type, occurring 
s poradi cally and in severe epidemics, attacking children as well as adi'lh ■ 
characterized by pain, frequent passages of blood and mucus, and due to I In¬ 
action of a specific bacillus, of which there are various strains. 

Etiology. —Owing to improved sanitation, dysentery lias become less fre¬ 
quent. In temperalfe.cli matc8 spora dic eases occur from tipie to time, and m 
intervals epidemics prevail, particularly in overcrowded institutions. The sla- 
nf wnpral hosnitals for the past twenty "yearOltOW ’fl'decided decrease 
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in the number of casdipimittcd. ffgc ords of widespread epidemics have been 
rolleoted by Woodward? The most serious was that, which prevailed from 1847 
to 1856. In Great Britain and Ireland epidemics of the disease have become 
less frequent. In i n s ti tutions, particularly in overcrojolcd. asylums, dysen¬ 
tery is very,common, and this form has been made the subject of a valuable 
report by Mott and Durham, Tn the tropics “dysentery is a destructive 
giant compared to which strong drink is a mere phantom ,f (Macgregor). 
Dysentery is one of the great camp diseases, and it has been more destructive 
to armies than powder and shot. In the Federal service during the civil war, 
according to Woodward,* there were 258,071 cases of acute and 28,451 cases 
of chronic dysentery. The disease prevails in Porto Rico. the Philippines^ 
and to a less extent in Cuba. In the South African campaign dysentery pre- s . 
vailed widely. For many years a very fatal form of dysentery has prevailed 
in Japan, particularly in the summer and autumn months, having a mortality 
of from 26 to 27 per cent; in ^899 there were 125,989 cases, with 26,709 
deaths (Eldridge). It is now generally conceded that the severe epidemiesi 
of acute dysentery occurring in .the tropics are of the bacillary type, and the/ 
same form prevails in temperate climates. 

Bacillus IIysenteki.k. —In 1898, Shiga, a Japanese observer, found in 
the dysentery prevailing in his country a bacillus with special characters, which 
he considered to be the specific cause of the disease. 

Flexner and Barker, of the Johns Hopkins Commission for the Study of 
Tropical Diseases, found in the dysentery in the Philippine Islands an iden¬ 
tical organism, and it has been made the subject of very careful study by Flex- 
ner, and also by It. P. Strong, Musgrave, and Craig, of the United States 
army. It has also l*een found in cases of dysentery from Porto Rico. The 
organism appears to be constantly present in the acute dysentery of the tropics. 
In Manila, according to Strong and Musgrave, of 1.828 cases. 712 were of the 
acute specific variety, 55 suspected specific cases, and 561 of anuebic dysentery. 
Kruse, in an outbreak at Laar, in Germany, in which 300 persons were at¬ 
tacked, has isolated an identical bacillus. Ywider and Duval demonstrated 
that sporadic cases in adults in Philadelphia, as well as epidemics of dysen¬ 
tery in the Lancaster County Asylum, Pennsylvania, and in the almshouse at 
New Haven, were due to this organism. During the summer of 1902 Duval 
| and Bassett, working at the Mount Wilson Sanitarium, first demonstrated that 
certain forms of summer diarrhoeas of infants were due to infection with 
B. dysenteriaj. The Rockefeller Institute, during the following summer, con- 
hided a collective investigation into the cause of infantile diarrhoeas in Bos- 
Inn, New York, Philadelphia, and Baltimore. Several observers, under Flex¬ 
or's direction, studied 412 cases and found the dysentery bacillus present in 
or 63.2 per cent. Spronck, working in Holland, also confirmed these 
observations. 

The strain of the bacillus most frequently found in the United States is 
“ Flexner-Harris ” type. 

It is now conceded that a number of strains of the bacillus occur. This 
j 1 tot has been determined by the relative agglutinative power of immune scrum 

| * Medical and Surgical History of the War of the Rebellion, Medical, vol. ii. The most 
^native treatise extant on intestinal fluxes—an enduring monument to the industry and 
of the author. 
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upon tlio bacilli isolated, as well as by the action of the latter upon various 
sugars. yWnnr rpyogpi™* types: (1) “ Shiga” typ e: altacka_glij£Qsi!, 
without action. on other sugars, including mannUe and lactose. (2) “ Fla*.. 
ner-Harris ” type: attack^ glucose, inannite, and dextrine; does not attack^ 
l actose . (3) Bacillus^" X ” (Hissjjnd ltusscll): attacks glucose,jand tasnnitoj. 
no action on dextrine and lactose. The lesions produced by the different* 
strains are identical. The organism agglutinates with the blood serum o|: 
cases with acute dysentery as well as with the serum of immunized animals. 1 

As yet nothing is known as to how infection of human beings„oceurs. Its 
habitat is unknown, and the organism has never been isolated from sources 
outside the human body. In two instances the dysentery bacillus has been 
isolated by Duval from the stools of healthy children. In-dysenteric stools 11 k* 
organism is most readily isolated from the particles of mucus. 

Morbid Anatomy. —In the acute cases, when death has occurred on the 
fourth to the seventh day, the mucous membrane of the large intestine is 
swollen, of a deep-red color, and presents elevated, coarse corrugations and 
folds. In addition to the intense hyperemia there are spots of haemorrhage.-! 
scattered through the swollen mucosa. Over the surface there is usually a 
superficial necrotic layer, which can be brushed off lightly with the finger. 
This may be in patches, or uniform over largo areas. There is no ulceration, 
only the superficial, general necrosis of the mucosa. The solitary follicles are 
swollen and red, but the prominence is obscured in the involvement of the 
entire mucosa. In cases of great intensity the entire coats of the colon limy 
be stiff and thick, and the mucous membrane enormously increased in thick¬ 
ness, grayish-black in color, extensively necrotic, and, ijj places, gangrenous. 
The serous surface is often deeply injected. The ileum is, in many cates, 
involved, having a deeply luemorrhagic mucosa, with a superficial necrosis. 
In the subacute cases there is not the same great thickening of the intestinal 
wall, the solitary follicles are morn swollen, there is less necrosis, and, while 
there are no ulcers, there are superficial erosions. 

Symptoms. —According to Strong and Musgrave, the period of incubation 
is not more than forty-eight hours. The onset, which is usually sudden, is 
characterized by slight fever, pain in the abdomen, and frequent stools. At lint 
mucus is passed, hut within twenty-four hours blood appears with it, or there i* 
pure blood. There is a constant desire to go to stool, with great straining and 
tenesmus; every hour or half hour there may be a small amount of blood and 
mucus passed. The temperature rises and may roach 103° or 101°. The pul' 0 
increases in frequency, and in the severer cases becomes very small. Tim 
tongue is coated with a white fur, and there is excessive thirst. In the very 
acute cases the patient becomes seriously ill within forty-eight hours, the 
ments increase in frequency, the pain is of great intensity, the patient becomes 
delirious, and death may occur on the third or fourth day. In cases of moder¬ 
ate severity the urgency of the symptoms abates, the stools lessen, the tem¬ 
perature falls, and within two or three weeks the patient is convalescent. 'I'lic 
mortality in the severe forms is very high. There is a subacute form aide' 1 
lasts for many weeks or months. The patients become greatly emaciated* 
having from three to five stools in the twenty-four hqurs. The bm din* 
dysenterise is found in the stools, and it agglutinates readily with the blood 
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Other Clinical Types. —The foregoing ac^uuut describes the essential fea¬ 
tures of bacillary dysentery as seen in Japan, the Philippines, and the tropics. 
The clinical features of bacillary dysentery in adults in temperate climates 
jifter in no essential manner from those already described. Although the 
Evidence hardly warrants us at present in making the sweeping statement that 
ill non-amcebic cases of dysentery in this country arc bacillary in origin, yet 
experience will probably demonstrate eventually that this is the case. What 
is known as the acute catarrhal dysentery is probably a sporadic form due to 
the Bacillus dysenteries. What is known as diphtheritic dysentery is a type 
of the bacillary form with great necrosis and infiltration of the mucosa. The 
secondary diphtheritic dysentery is a common terminal event in many acute 
and chronic diseases. Vedder and Duval have demonstrated that the bacillus 
is present in these cases. ^ 

Complications and Sequels e.-tPeritonilis is rare, due either to extension, 
through the wall of the bowel or.to perforation. When this occurs about the_ 
etecal region;perityphlitis results; when low down in the rectum^ periproctitis. 
In 108 autopsies collected by Woodward perforation occurred in 11. Abscess 
of the liver, so common in the annebic form, is very rare. It is interesting to 
note, as illustrating the probable type of the disease, how comparatively rare 
abscess of the liver was during the civil war. Very few cases occurred in the 
South-African War (Rolleston). 

' In the tropics malaria and acute dysentery very often coexist. With refer¬ 
ence to typhoid fever, as a complication. Woodward mentions that the com¬ 
bination was exceedingly frequent during the civil war, and characteristic 
lesions of both diseases coexisted. In civil practice it is extremely rare. 

Sydenham noted* that dysentery was sometimes associated with rheumatic 
.pains,nnd in certain epidemics joint swellings have been especially prevalent. 
They are probably not of the nature of true rheumatism, but rather analogous 
to those, of gonorrhmil arthritis. Tn severe cases there may bo/pleurisj^ thlftpi- 
bosis,^pericarditis, ^endocarditis, and occasionally pysemie manifestations, 
among which may be mentioned pylephlebitis. Chronic,-Bright’s disease is 
also an occasional scqnelj In protracted cases there may be an anmmic oedema. 
An interesting sequel of dysentery is paralysis. Woodward reports 8 cases. 
Weir Mitchell mentions it as not uncommon, oeccurring chiefly in the form 
of paraplegia. As in other acute fevers, this is due probably to a neuritis. 
Hcmlinger, in two cases of non-amerbie dysentery in Tunis, observed an, epi¬ 
didymitis during convalescence. Gonorrhoea was excluded. In a third case 
the dysentery was complicated by an abscess of the spleen, which ruptured, 
causing death. Intestinal stricture is a rare sequence—so rare that no case 
"as reported at the Surgeon-General's office during the civil war. Among the 
sequel® of chronic dysentery, in persons who have recovered a certain measure 
°f health, may be mentioned persistent dyspepsia and irritability of the bowels. 

Diagnosis.—In the acute specific form the blood-serum agglutinates the 
dysentery bacillus. The “ Flcxner-Harris ” type of the organism agglutinates 
5)1 dilutions of from 1 to 1,000 up to 1 to "l .500. This is the form of the 
organism that prevails in the United States. The “ Shiga " type agglutinates 
less readily. The blood-serum of a dysenteric patient will agglutinate both 
typos, but the former more readily than the latter. In all non-amcebic dys¬ 
phorics efforts should be made to isolate the dysentery bacillus from the stools. 
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Treatment.—Flint has shown that sporadic dysentery is, in its* slighter 
grades at least, a sel f . l i mit ed disease, which tuns its course in eight or nine 
day s. Beading the report of his cases, one is struck, however, with their com¬ 
parative mildness. 

Ebophylaotic.— We are as yet ignorant of the sources of infection. Tlie 
dysentery bacillus has not been found outside the human body. It seems quite 
possible that it* is a water-borne organism, and the same -p ro phylac tic- pre¬ 
cautions should be followed as .aro adopted in typhoid fever. FJexncr and 
Gay have shown that animals can be protected from infection by a previous 
treatment with iigmune horse serum. Immunization of human individuals 
has not been so far demonstrated. 


Medicinal. —The enormous surface involved, amounting to many square 
feet, the constant presence of irritating particles of food, and the impossibility 
of getting absolute rest, are conditions which render the treatment of dysen¬ 
tery peculiarly difficult. Moreover, in the severer cast's, when necrosis of the 
mucosa has occurred, ulceration necessarily follows, and can not in any way 
be obviated. When a ease is seen early, particularly if there has been consti¬ 
pation. |a saline purge should be given. The free watery evacuations produced 
by a dose of salts cleanse the large bowel with Ibe least possible irritation, and 
if necessary, in the course of the disease, particularly if scybala are present, 
the dose may be repeated. The saline treatment is much commended. \V. .1 
Buchanan has treated S."> eases with only it deaths. Hu gives a drachm ol 
sodium sulphate, four, six, or eight times a day. and continues until all blo<K 
and mucus have disappeared, usually for two nr three days. Of medicine, 
which are supposed to have a direct effect upon the disease, ipecacuanha s|d 
maintains its reputation in the tropics. Xo food is fallen for three hours, 
then twenty drops of laudan'um, and half an hour after from 20 to-60 grains 
of ipecacuanha. If rejected by vomiting, the dose is repeated in a few hours. 
Washbourne and Richards, in the South African campaign, speak of the good 
results of ipecacuanha combined with (lie saline treatment. 

Minute doses of coQp^yc sublimate, one hundredth of a grain every two 
hours, arc warmly recommended by Ringer. Large doses of bismuth, half a 
drachm to a drachm every two hours, so that the. patient may take from 12 t (l 
15 drachms in a day, have in many ease's had a benefieinl effect. To do good 
it must be given in large (loses, as recommended by Monnorel, who gave as 


high as 70 grammes a day. It certainly is more useful in the chronic than 
the acute cases. It is best given alone. Opium is on invaluable remedy for 
the relief of the pain and to quiet the peristalsis. It should be given as mor¬ 
phia, hypodermically, acccording to the needs of the patient. 

The treatment of dysentery by topical applications is by far the 
rational plan. A serious obstacle, however, in the acute cases, is the (fltln'in® 
irritability of the rcclum and the tenesmus which follows any attempt l<> irr '" 
gate the colon. A preliminary cocaine suppository or the injection of a small 
quantity of the 4-per-cent solution will sometimes relieve this, and then will 
a long tube the solution can be allowed to flow in slowly. Tho patient sli"ul( 
be in the dorsal position with a pillow under tho hips, bo as to get the dice 
of gravitation. Water at,the temperature of 100° is very soothing, bin 1,1 
irritability of the bowel is such that large quantities can rarely be retained fo 
**" - At “ —*" subside, the injections are better berm 
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Various astringents may bo used—alum, aerate ot lead, sulphate of zinc and 
copper, and nitrate of silver. Of these remedies the nitrate of silver is the 
best, though, I think, not in very acute eases, ill the chronic form it is per¬ 
haps the most, satisfactory method of treatment which we have. Tt is useless 
to give it in the small injections of two or three ounces with 1 to 2 grains of 
the salt to the ounce. It must he a largo irrigating injection, which will reach 
all parts of the colon. This plan was introduced by Hare, oS Edinburgh, and 
is highly recommended by Stephen Mackenzie and H. C. Wood. The solu¬ 
tion must'be fairly strong, 20 to 30 grains to the pint, and if possible from 
3 to 6 pints of fluid must be injected. To begin with it is well to use not 
mofeTTita a drachm to the 2 pints or 21 pints, and to let the warm fluid run 
in slowly through a tube parsed far into the bowel. It is at times intensely 
painful and is rejected at once. Argyria, so far as I know, has never followed 
the prolonged use of nitrate-of-silver injections in chronic dysentery. When 
(here is not much tenesmus, a small injection of thin starch with half a drachm 
to a drachm of laudanum gives$reat relief, but for the tormina and tenesmus, 
the two most distressing symptoms, a hypodermic of morphia is the only satis¬ 
factory remedy. Local applications to the abdomen, in the form of light 
poultices or turpentine stupes, arc very grateful. 

The diet in acute eases miwt be restricted to milk, whey, and broths, and 
during convalescence the greatest care must be taken to provide only the most 
digestible articles of food. In chronic dysentery, diet is perhaps the most 
important element in the treatment. The number of stools can frequently 
be reduced from ten to twelve in the day to two or three, by placing the patient 
in bed and restricting the diet. Many eases do well on milk alone, but the 
stools should be cajefully watched and the amount liinited’to that which can 
be digested. If curds appear, or if much oily matter is seen on microscopical 
examination, it is best to reduce the amount of milk and to supplement it with 
beef-juice or, better still, egg-albumen. The large doses of bismuth seem 
specially suitable in the chronic cases, and the injections of nitrate of silver, 
in the way already mentioned, should always he given a trial. 

Serum Tiieru'y. —Shiga produced a polyvalent serum bv immunizing 
horses, by which he claims to have reduced the mortality in “ endemic ” dysen¬ 
tery in Japan from about 35 per cent to !) per cent. The encouraging early 
results of this form of treatment have not apparently been borne out by subse¬ 
quent experience. Elexner has immunized horses, and this immune-serum has 
been given a fair trial in the treatment of infantile diarrhoeas of bacillary ori¬ 
gin. The investigation was carried on under the direction of the llockefeller 
Institute. Holt reports that the anti-dysenteric serum was employed in S3 
cases, 38 of which proved fatal. He states that oil the whole the results were 
'hsapjjointing. In only 12 cases did a noteworthy improvement appear to 
follow its administration. 


XXIV. MALTA FEVER. 

(Undulant Fever, Mediterranean Fever.) 

Definition. — An endemic fever, characterized by an irregular course, undu- 
latory pyrexial relapses, profuse sweats, rheumatic pains, arthritis, and on 
enlarged spleen. An organism, Micrococcus mclitensis, is present in all cases. 
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Distribution. —The disease prevails in the Mediterranean littoral, and en¬ 
demic foci exist in India, Africa, China, and.Manila. In the Malta garrison 
in the seven years 1898-1904, there were 2,229 cases, with an average ease 
duration of one hundred and twenty days and with 77 deaths. About the same 
number of cases occurred in the fleet. 

Etiology. —The greater part of our knowledge of this remarkable disease 
we owe to the work of British army surgeons stationed at Gibraltar and Malta, 
particularly to Marston, Bruce, and Hughes. In 188C Bruce isolated an or¬ 
ganism which he called Micrococcus mditensis from the spleen and blood. 
Hughes, Wright, and others confirmed this. Much work was done to establish 
the specificity of the organism. In 1901-1905 a Government Commission be¬ 
gan a study on the island of the problems of the disease in all its aspects. II 
was shown to be a soptie.emia, due to the above-named organism, which had 
an unusually prolonged saprophytic existence. Zamit showed that the goals, 
the most important animals in the domestic life of Malta, were largely infected, 
from 10 to 15 per cent having the micrococcus in their milk. Monkeys were 
successfully infected with milk which contained the organisms. Stops were at 
once taken to stop the use as far as possible of goat’s milk for the troops, with 
the result that the number of cases fell from 750 in 1905 to 115 in 190(5, and 
to 7 for nine months of 1907. There were no cases in 1907 in the Mediter¬ 
ranean fleet. Eyre has brought forward evidence to show that the disease may 
be transmitted by mosquito bites. 

Symptoms. —There is no specific fever which presents the same remark¬ 
able group of phenomena. The ]ieriod of incubation is from six to ten days. 
“ Clinically the fever has a peculiarly irregular temperature curve, consisting 
of intermittent waves or undulations of pyrexia, of a distinctly remittent char¬ 
acter. These pyrexial waves or undulations last, as a rule, from one to three 
weeks, with an apyrexial interval lasting for two or more days. Tn rare 
cases the remissions may become so marked as to give an almost intermittent 
character to the febrile curve, clearly distinguishable, however, from the par¬ 
oxysms of paludic infection, 'this pyrexial condition is usually much pro¬ 
longed, having an uncertain duration, lasting for even six months or more. 
Ti nlike paludism. its course is not markedly affected by the administration of 
quinine. Its co p se is often irregular and even erratic ia-nature. This pyrexia 
is usually accompanied by obstinate constipation, progressive amcmiu, amt 
debility. It is often complicated witli and followed by neuralgic symptoms 
referred to the peripheral or central nervous system, artUciUmwiluaions, painful 
in flamm atory conditions of certain fibrous structures, of a localized nature, or 
swelling .of, the testicles ” (Hughes). This author recognizes a malignant l> 
in which the disease mfli prove fatal within a week or ten days; an uinlula- 
tory type—the common variety—in which the fever is marked by intermilb nl 
waves or undulations of variable length, separated by periods of apyrexia mul 
freedom from symptoms. In this really lie the peculiar features of the discos'', 
and the unfortunate victim may suffer a scries of relapses which may oxtcml 
from three months, the average time, to two years. Lastly, there is an ii'h'i- 
mittent type, in which the patient may simply have daily pyrexia toward even¬ 
ing, without any special complications, and may do well and be able !<> 4° 
about his work, and yet at any time the other serious features of the disease 
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Tli e'nioit aljty is slight, only about a. pat amt There are no characteristic . 
morbid legions. Malta fever can now be readily differentiated from enteric 
f ever and malaria. The prophylaxis is self-evident, and the brilliant work 
of 1he r commission has already reduced the incidence of the disease to a 
minimum. 

Treatment.—General measures suitable to typhoid fevw are indicated. 
Fluid food should be given during the febrile period. Hydrotherapy, cither 
the bath or the cold pack, should be used every third hour when the tempera¬ 
ture is above 103° F. Otherwise the treatment is symptomatic. No drugs 
appear to have any special influence on the fever. A change of climate seems 
to promote convalescence. 

XXV. BERI-BERI. 

Definition.—An endemic and’epidemic multiple neuritis of unknown etiol¬ 
ogy, occurring in tropical and subtropical countries, characterized by motor 
and sensory paralysis and anasarca. 

History. —The disease is believed to be of great antiquity in China, and 
is possibly mentioned in the oldest known medical treatise, in the early years 
of the nineteenth century it attracted much attention among the Anglo-Indian 
surgeons, and we may date the modern scientific study of the disease from 
Malcolmson's monograph, published in Madras in 1835. The opening of 
Japan gave an opportunity to the European physicians holding university posi¬ 
tions, particularly Anderson, Baclz. Scheube, and more recently Grimm, to 
investigate the disease. The studies of the native Japanese physicians, particu¬ 
larly Mini'll and Takagi. and of the Dutch physicians in the East, have con¬ 
tributed much to our knowledge. An added interest has been given to the 
subject by the discovery of the disease among the Cape Cod fishermen, and by 
the recurring outbreaks of endemic neuritis at the Richmond Asylum in Dub¬ 
lin and at the State Insane Hospital at Tuscaloosa, Ala. 

Distribution.—Reri-beri, Kakke. or endemic neuritis prevails most exten¬ 
sively in the Malay Archipelago; in certain of the Dutch colonics the mortality 
among the coolies is simply frightful. It is widely distribute 1 !! in China, 
Japan, and the Philippine Islands. In the Philippines the admissions to the 
ion eminent hospitals for the year ending June 30, 1903, were 026, nearly 
all among the Philippine scouts. In India it has become less common, but 
18 still prevalent in parts of Burma. Localized outbreaks have occurred in 
Australia. It prevails extensively in parts of South America and in the West 
Indies, and from the ports of these countries cases occasionally reach the 
United States, and it occurs also among the Chinese and Japanese in Califor- 
nin - Birge, of Provineetown. and J. J. Putnam encountered beri-beri among 
the fishermen on the Newfoundland Banks. Birge writes (March 10. 1898) 
that he has seen 47 cases of both the wet and the dry form. The disease is not. 
entirely confined to the fishermen on the Grand Banks, but occurs occasionally 
a, nong those living on shore or making “ shore trips.” In lS95-'96 a remark- 
jjjfie outbreak of epidemic neuritis occurred at the State Insane Hospital at 
Tuscaloosa, Ala., which has been described fully by E. D. Bondurant. Be¬ 
tween February, 1895, and October, 1890, in a population of 1.200 there were 
"1 cases with 21 deaths. None occurred among the 200 employees of the hos- 
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pital. The negroes were relatively less sheeted than the whites. The chief 
symptoms were “ njysculw- weakness, t eimern ess. pain, parae sthesia p, los8_q[ 
deep reflexes, foll&wed by atrophy of muscles and the electrical reaction of 
degeneration, accompanied by rise of temperature, gastrodatealiaaLdfiturb- 
ance, general anasarca, and tachycardia.” At the Arkansas State Insane 
Asylum at Eittlp Rock, in 1895, there was an outbreak of between 20 and 30 
cases possibly of beri-beri. 

In Great Britain the disease is not infrequent at the seaports. 

At the Richmond Asylum, Dublin, there have been extensive outbreaks 
in the years 1891, 189G. 1897, under conditions of overcrowding. 

Etiology. —Two main views prevail as to the nature of the disease—that 
it is an infection, and that it is a toxaemia caused by food. 

1. Rkhi-iieui as an Acute Infection. —Baelz and Seheuhc, with many of 
the Dutch physicians, hold that the disease is due to a germ. In favor of thi» 
view, Schools: refers to the fact that stroughjvell-nourished young people are 
attacked, that the disease has definite foci in which it^gonairsjlelhiite seasonal 
relations* and has of late years spread in some countries ay a n epidemic w itli- 
ont any special change in-tho diet of the inhabitants. So far as seasonal and 
telluric influences are concerned, it is a disease which resembles malaria, with 
which, in fact, some authors have confounded it. II is probably nofijlireetlv 
contagious. On the other hand, Scheubc. Manson and others bring forward 
evidence to show that beri-beri may probably be conveyed from one district to 
another. Many bacteriological studies have been made in the disease, par¬ 
ticularly by Dutch physicians, but there is no unanimity as to the results, and 
we may say that no specific organism has as yet been determined upon. 

Hamilton Wright, who has made a prolonged study of the disease in the 
Malay States, describes a specific duodenitis,-* primary bacteri al les ion, from 
which the poison is evolved, just as it is from the throat in diphtheria. 

2. Eood.Tueoiiy. —This theory is widely held in Japan, some believing 
that it is due to the eating of bad rice, and others that it is associated witli I lie 
use of certain fish. In favor of the dietetic view of its origin is adduced Ilia 
extraordinary change which has taken place in the Japanese navy since the 
introduction by Takagi of an improved diet, allowing a larger portion of 
nitrogenous food, and forbidding the use of fresh fish altogether. Subsequent 
to this there has certainly been the most remarkable diminution in the num¬ 
ber of cases—a reduetion-from. about a fourth of the entire strength attacked 
annually to a practical abolition of the- disease. 

Many of the Dutch physicians in Java regard rice as the important cause 
of .the disease. It is stated that in the prisons of Java the proportion of ciw" 
is 1 to 39 when the.rice is eaten completely shelled, 1 to 10,000 when the grain 
is eaten with its pericarp; in some places the disease has disappeared when 
the unshelled rice has been substituted for the shelled. Miura, with wlm*' 
studies of the disease all readers of Virchow’s Archiv are familiar, reganb 
beri-beri as a form of chronic poisoning due to the use of the flesh of certain 
fish eaterrraw of'improperly prepared. Grimm, in his monograph, regards 
the im mun ity of Europeans as in great part owing to the fact that they do 
not follow the Japanese custom of eating various kinds of raw fish. 

Among the most important factors are the following l Overcrowding, as w 
“ ’ 1 - '~~ l anaoAirva utchflxnOSUre to WCL Eu r0 
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peans under good hygienic conditions rarely contract the disease in heri-beri 
regions. The Qjiims^ntUlie-iHipoaed coolies are most often attacked. Males 
are-more sabjeet-tw- the- din c auc than fema les. Young mea.frpm sixteen to 
t\yoaty-fiy.e_ara - ehiefly - atf ected. 

Symptoms. —The incubation period is unknown, hut it probably extends 
over several months. The following forms of the disease ai;e recognized by 
Sche.ube: 

1. Tub .incomplete oh rudimentary form which often sets in with ca¬ 
tarrhal symptoms, followed by pains and weakness in the limbs and a lower¬ 
ing of the sensibility in the legs, with the occurrence of parasthesias. Blight 
icdema sometimes appears. After a time parastheshe are felt in other parts 
of the body, and the patient may complain of palpitation of the heart, uneasy 
sensations in the abdomen, and sometimes shortness of breath. There may be 
weakness and tenderness of the muscles. After lasting from a few days to 
many months, those symptoms aji disappear, but with the return of the warm 
weather there may bo a. recurrence. One of Schcube’s patients suffered in this 
way for twenty years. 

2. The atroph ic form sets in with much the same symptoms, but the 
los s of pow er in the limbs progresses more rapidly, and very soon the patient 
is noionger able to walk or to move the aims. The atrophy, which is associ¬ 
ated with a good deal of pain, may extend to the muscles of the face. The 
(edematous symptoms and heart troubles play a minor role in this form, which 
is known as the dry or paralytic variety. 

3. The Wet or Dropsical Form. —Setting in as in the rudimentary vari¬ 
ety, the oedema soon becomes the most marked feature, extending over the 
whole subcutaneous\ssiic, and associated with effusions into the serous sacs. 
The atrophy of the n^scles and disturbance of sensation are not such promi¬ 
nent symptoms. On the other hand, palpitation and rapid action of the heart 
and dyspnoea are common. The wasting may not be apparent until the dropsy 
disappears. 

4. The acute, pernicious, or cardiac form is characterized by threat- 
enings of an acute cardiac 'failure, coming on rapidly after the existence of 
.slight symptoms, such as occur in the rudimentary form. In the' most acute 
type death may follow within twenty-four hours; more commonly the symp¬ 
toms extend over several weeks. 

The mortality of the disease varies greatly, from 2 or 3 per cent to 40 
or 50 per cent among the coolies in certain of the settlements of the Malay 
Archipelago. 

Morbid Anatomy. —The most constant and striking features are changes 
i» the peripheral nerves and degenerative inflammation involving the axis 
cylinder and medullary sheaths. In the acute cases this is found not only in 
hie peripheral nerves, but also in the pneumogastric and in the phrenic. The 
fibres of fhq voluntar y muscles, as well ns of th o myo e ardi unn-are- alaa-much 
degenerated. ITamiltonAYright-has described an acute ..duodenitis. 

Diagnosis. —In tropical countries there is rarely any difficulty in the 
diagnosis. In cases of peripheral neuritis, associated with (edema, coming 
from tropical ports, the possibility of this disease should be remembered. 
Scheube states that rarely any difficulty offers in the diagnosis of the differ- 
forms. 
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Treatment. —Much has been done to, prevent the disease, particularly in 
Japan. There is no more remarkable triumph of modern hygiene than that 
which followed Takagi’s dietetic reforms in the Japanese navy, in beri-ben 
districts Europeans should use a diet rich in nitrogenous ingredients. In the 
dietary of prisons and asylums the experience of the Javanese physicians-with 
reference to the .remarkable diminution of the disease with the use of unshelled 
rice should be borne in mind. In ships, prisons, and asylums the disease has 
rarely occurred except in connection with overcrowding, an element which pre¬ 
vailed both at the Richmond Asylum and at the Stale Hospital for the Insane 
at Tuscaloosa. 

Baclz recommends in early cases a froe use of the salicylates, 15 or 20 
grains four or live times a day. Others favor early free purgation. In very 
severe acute cases, both Anderson and Back advise blood-letting. The more 
chronic cases demand, in addition to dietetic measures, drugs to support the 
heart and treatment of the atrophied muscle^ with electricity and massage. 

XXVI. ANTHRAX. 

(Splenic Fever; Charbon; Wool-sorter’s Disease.) 

Definition. —An acute infectious disease caused bv Bacillus antliracis. II 
is a wide-spread affection in animals, particularly in sheep and cattle. In 
man it occurs sporadically or a.- a result of accidental inoculations with the 
virus. 

Etiology.—The infectious agent is a lion-motile, rod-shaped organism. Iln- 
cillus antliracis, which has, by the researches of Foil cutler, Davainc, Koch, 
and Pasteur, become the best known perhaps of all pathogenic microbes. The 
bacillus has a length of from 2 to 25 g; the rods are often united. The bacilli 
themselves are readily destroyed, but the spores are very resistant, ami -ar¬ 
rive after prolonged immersion in a 5-per-cent solution of carbolic acid, or 
withstand for some minutes a temperature of 212° Fahr. They are capable 
also of resisting gastric digestion. Outside the body the spores are in all prob¬ 
ability very'durable. 

In AnijCXls.—G eographically and zoologically the disease is flu; nu'-t 
widespread of all infectious disorders. It is much more prevalent in Europe 
and in Asia than in America. Its ravages among the herds of cattle in liu-m 
and Siberia, and among sheep in certain parts of Europe, are not eipudlnl 
by any other animal plague. In the United States anthrax is not very wide¬ 
spread. Mohler, of the Bureau of Animal Industry, informs me that sinrt 1 
1900 it has been reported in cattle from sixteen States, It is not very um <>in- 
mon in Delaware, New Jersey, and Pennsylvania. 

A protective inoculation with a mitigated virus was introduced by Pasteur 
and has been adopted in certain anthrax regions. Mendez describes cxcellcu 
results from his antitoxin (1904). 

The disease is conveyed sometimes by direct inoculation, as by the bile 
and stings of insects, by feeding on carcasses of animals which have died o 
the disease, but more commonly by grazing in pastures in which the germ 
have been preserved. (Tasteur believes that the earthworm plays an imp" 1, 
-’ k ’.’ T 't« the surface and distributing the banrltr -which hav 
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been prftpagated in the buried carcass of an infected animal. Certain fields, 
or even farms, may thus be infected for an indefinite period of time. It seems 
probable, however, that if the carcass is not opened or the blood spilt, spores 
are not formed in the buried animal and the bacilli quickly die. t 

Tv maw ihp disease does not occur spontaneously. It results always-from 
injection, either through the skin or intestines, or in rare instances through 
the lungs. Workers in wool and hair, and persons whoso occupations bring 
them into contact with animals or animal products, as stablemen, shepherds, 
tanners, and butchers, are specially liable to the disease. In Pennsylvania in 
3897 twelve tanners died of anthrax. It is rare in general hospital work. 
There has been only one case in sixteen years at the Johns Hopkins Hospital. 
In England and Wales in 1903 there were 17 deaths from this cause in man 
(Tatham). For the six years 1899-1901 there were 2(11 cases of industrial 
anthrax reported to the Home Office; 25.(1 per cent proved fatal (Legge). 

Various forms of the diseasjp have been described, and twajdiiaf .groups 
may be recognized: the external anthrax and the internal anthrax, of~which 
there arc pulmonary and intestinal forms. 

Symptoms. —(1) KxxnniiAn Anthrax. 

(") M alit/ iigut Vudu.lt '.—The inoculation is usually on an exposed surface 
—theJjjinds. axims, or face. At the site of inoculation there are. within a few 


hours, it eh i ng and uneasiness, and the gradual formation of a small..papule, 
which soon becomes vesicular. Inflammatory induration extends around this, 
and within thirty-six hours, at the site of inoculation there is a dark brownish 
osehar^at a little distance from which there may be a series of small vesicles. 
The brawny induration may be extreme. The ccdema produces very great 
swelling of .the parfs. The intlammation extends along the lymphatics, and 
the neighboring lymph-glands are swollen and sore. The fever at first rises 
rapidly, and the concomitant phenomena are marked. Subsequently the tem¬ 
perature falls, and in many cases becomes subnormal. Death may take place 
in from three to five days. In cases which recover the constitutional symptoms 
are slighter, the eschar gradually sloughs out. and the wound heals. The eases 


vary much in severity. Til the mildest form there may he only slight swelling. 
Al the site of inoculation a papule is formed, which rapidly beconfes vesicular 
am] dries4nto a seal), which separates in the course of a few days. 

(b) AuBaiuml Anthrax (Edema .—This form ocxiiM-iiuilie-eyelid, and 
also in-tfw^^d, lumd, and arm, and is characterized by the absence of the 
papule and vWclo forms, and by the most extensive cedema, which may follow 
rather tlum precede the constitutional symptoms. The oedema reaches such a 
grade of intensity that gangrene results, and may involve a considerable sur¬ 
face. The constitutional symptoms then become extremely grave, and the 


vases invariably prove fatal. 

The greatest fatality is seen in eases of inoculation about the head and 
face, where the mortality, according to Nasaroxv, is 26 per cent; the least in 
'"lection of the lower extremities, where it is 5 per cent. 

fn a case at the Johns Hopkins Hospital in 1895, in a hair-picker, there 
''as most extensive enteritis, peritonitis, and endocarditis, which last lesion 
lils been described by Eppinger. 

A feature in both these forms of malignant pustule, to which many writers 
r °fcr, U die absence of feeling of distress or anxiety on the part of the patient. 
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whose mental condition may be perfectly clear. He may bo without aify appre¬ 
hension, even though the condition be most critical. 

The Jigymw ia in most instances is readily made (from the character of the 
lesion and the occupation Of the patient. When in doubt, the", examination 
of the fluid from the pustule may show the presence of the anthrax bacilli. 
Cultures should be made, or a mouse or guinea-pig inoculated from the local 
lesion. It is to be remembered that the blood may not show the bacilli in 
numbers until shortly before death. 

(2) Ixxkbxax. Akthiux. 

(a) Intestinal Form. Mycosis intestinalis. —In these cases the infection 
usually is through the stomach and intestines, and results from eating tin. 
flesh or drinking the milk of diseased animals; it may, however, follow an 
external infection if the germs are carried to the mouth. Tlw«S£tupioms hhi 
those of intense poisoning. The disease may set in with a chill, followed In¬ 
voluting, diatrkea, moderate fever, and pains in the legs and back. In acute 
cases there are d^apmea. .cyanosis, great anxiety and restlessness, and toward 
the end convulsions or spasms of the muscles. Haemorrhage may occur from 
the mucous membranes. Occasionally there an 1 on the skin small phlegmonous 
areas or petechia’. The spleen is enlarged. The Mood is dark and remains 
fluid for a long time after death. Late in the disease the bacilli may he found 
in the blood. 

This is one of the forms of acute poisoning which may a licet, many indi¬ 
viduals together. Thus Butler and Karl Huber describe an epidemic in which 
twenty-five persons were attacked after eating the flesh of an animal which 
had had anthrax. Six died in from forty-eight hours to seven days. 

(5) 11 ool-sarter's Disease. —This important form of%nthrax is found in 
the.large establishments in which wool or hair is sorted and cleansed. The 
hair and wool imported into Europe from Russia and South America appear 
to have induced the largest number of cases. Jlnnv of these show no external 
lesion. The infective material has been swallowed or inhaled with tlie 
dust. There are rarely premonitory symptoms. ) The patient is sei?^! uitli 
a gfeill, becomes faint and prostrated, has pains in the back and legs, and the 
temperature rises to 102° or 103°. The breathing is rapid, and lie complains 
of much pain in the chest. There may lie a cough and signs of bronchi I k 
So prominent in some instances arc these bronchial symptoms that a pulmo¬ 
nary form of the disease has been described. The pulse is feeble and \erv 
There may be vomiting, and death may occur within twenty-four hours 
withsymptoms of profound collapse and prostration. Other cases are more 
protracted, and there may bo duwrluca, delirium, aifd unconsciousness. The 
cerebral symptoms may Ire most intense; in at least four cases the brain seems 
to have been chiefly affected, and its capillaries stuffed with bacilli (Merkel). 
The recognition of wool-sorter’s disease as a form of anthrax is due to .1. Ik 
. Bell, of Bradford, England. 

In certain instances these profound constitutional symptoms of internal 
anthrax are associated with the external lesions of malignant, pustule. 

The rag-pi cker's disease has been made the subject of an exhaustive study 
by Eppinger “(Tile Hademkrankheit, Jena, 1894), who lias shown that it e 
a local anthrax of the lungs and pleura, with general infection. 

The prophylaxis is important, and should be carried out by a most rig" 
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lisiufgsjdw «f the hides, hair, and rags before they are placed in the hands 
d the workmen. 


Treatment.— In malignant pustule the site of inoculation should be de¬ 
stroyed by the caustic or hot iron, and powdered, bichloride of mercury may 
bejsprinkled over the exposed surface. The local development of the bacilli 
aboufthe site of inoculation may be prevented by the subcnia&qpus jcjecHrma 
o^solutions of carbolic acid or bichloride of mercury. The ihjections should 
lie made at various points around the pustule, and may be repeated two or 
three tunes a day. The internal treatment should bo confined to the admin¬ 
istration of stimulants and plenty of nutritious food. 

In malignant forms, particularly the intestinal cases, little can be done. 
Active purgatives may be given at the outset, so as to remove the infecting 
mStettfil. Quinine in large doses lias been recommended. 

An antianthrax serum lias been prepared by Sclavo, for which good results 
are claimed. (Legge, Milroy Lectures, B. 51. J., March 18, 1905.) 


XXVII. HYDROPHOBIA. 

(Lyasa; Babies.) 

Definition.— An acute disease of warm-blooded animals, dependent upon 
a specific virus, and communicated by inoculation to man. 

Etiology. —Rabies is very variously distributed. In Russia it is common. 
In North Germany it is relatively rare, owing to the wise provision that all 
clogs must be muzzled. In Trance it is much more common. InJ&uglancLibc 
muzzling order has been followed by a complete disappearance of the disease. 
There waS"no “deftth"from hydrophobia in 1903. In the deceimium ending 
with 1890 the deaths averaged 29 annually (Tatliam). Iu the United States 
the disease occurs more often than is generally supposed, as is shown by the 
number of authentic cases collected by Salmon [Yearbook of the United States 
Department of Agriculture, p. 210, 1901], 

Dogs are especially liable to the disease. It also occurs in the wolf, the 
cat, and the cow. Most animals arc susceptible; and it is connivinicable by 
inoculation to the rabbit, horse, or pig. The disease is propagated chiefly by 
the dog, which seems specially susceptible. In the Western States the skunk 
is said to bo very liable to the disease. The nature of the poison is as yet 
unknown. It is contained chiefly in the nervous system and is met with in 
some of the secretions, particularly in the saliva. Bartarelli lias-shown that 
tlm virus reaches the dog's salivary glands by way of the nerves and not 
through the blood-vessels. 

A variable, time, elapses between the introduction of the virus and the 
uppearanee of the symptoms. Horsley states that this depends upon the fol- 
'owiiig factors: “ («) ftge. The incubation is shorter in children than in 
adults. For obvious reasons the former are more frequently attacked, 
(t) I’uxt-Htfeeted. The rapidity of onset of the symptoms is greatly deter- 
B| iii"d by the part of the body which may happen to have been bitten. \\ minds 
a hout the face and head are especially dangerous; next in order in degrees 
°f mortality come bites on the hands, then injuries on the other parts of the 
[ This relative order is, no doubt, greatly dependent upon the fact that 
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the face, head, and hands are usually naked, while the other parts are clothed; 
it would also appear to depend somewhat upon the richness in nerves of the 
part, (cl The extent and severity of the wound. Puncture wounds are the 
most dangerous; the lacerations are fatal in proportion to the extent of 
the surface afforded for absorption of the virus, (d) The animal'conveying the 
infection. In order of decreasing severity come: first, the wolf; second, the 
catj third, the tlog; and fourth, other animals.” Only a limited number of 
those bitten by rabid dogs become affected by the disease; accord ingjoHprs- 
loy,.not more than i 5 . 42 .er cent. On the other hand, the death-rate .of .those 
persons bitten by wolves is higher, not less than -10 per cent. Babes gives the 
mortality as from CO to 80 per cent. 

The incubation period in man is extremely variable. The average is from 
six weeks to two months. In a few cases it has been under two weeks. It 
may be prolonged to three months. It is staled that the incubation may be 
prolonged for a year or even two years, but this has not been definitely settled. 

Morbid Anatomy. —The important lesion* consist in the accumulation of 
leucocytes around the blood-vessels and the nerve-cells, particularly the motor 
ganglion cells, of the central nervous system (r adio t ubercles of Hals's). Es¬ 
pecial importance in the rapid diagnosis of rabies is attached by van Gehucb- 
ten and Net is to the accumulation of lymphoid and emlothelioid cells around 
nerve-cells of the sympathetic and cerebro-spinal ganglia. Negri has described 
in the central nervous system irregular bodies varying from 1 to 10 microns in 
size, widespread, frequently in the cells of the cerebellum, cerebral cortex and 
pons, and in the spinal cord. They are probably protozoa, and it is stated that 
they furnish a rapid and I rustworthy means of diagnosis. The inoculation 
experiments show that the virus is not present in the live*, spleen, or kidneys, 
but is abundant in the spinal cord, brain, and peripheral nerves. 

Symptoms.—Three stages of the disease are recognized: 

(1) Premonitory stage, in which there may he irritation about the bite, 
pain, or numbness. The patient is depressed and melancholy; and complains 
of headache and loss of appetite, lie is very irritable and sleepless, and ha- 
a constant sense of impending danger. There is often greatly increased sensi¬ 
bility. A J)right light or a loud voice is distressing. The larynx may In- 
injected and the first symptoms of difficulty in swallowing are experienced. 
The voice also becomes husky. There is a slight rise in the temperature and 
the pulse. 

(2) Stage of Excitement. —This is characterized by great excitability 
and restlessness, and an extreme degree of hypenusthesia. “ Any afferent 
stimulant—i. e., a sound or a draught of air, or the mere association of a 
verbal suggestion—will cause a violent reflex spasm. In man this symptom 
constitutes the most distressing feature of the malady. The spasms, which 
affect particularly the muscles of the larynx and mouth, are exceedingly pain¬ 
ful and are accompanied by an intense sense of dyspno-a, even when the glottis 
is widely opened or tracheotomy has been performed” (Horsley). Any 
attempt to take water is followed by an intensely painful spasm of the mus¬ 
cles of the larynx and of the elevators of the hyoid bone. It is this which 
makes the patient dread the very sight of water and gives the name hydro¬ 
phobia to the disease. These spasmodic attacks may be associated with mania¬ 
cal symptoms. In the intervals between the patient is quiet and the mind 



hydrophobia. 


257 


uncloudfcd. The temperature in this stage is usually elevated and may v<>y,eli 
from 100° to 103". in some instances the disease is afebrile. The patii.pt 
rarely attempts to injure his attendants, and in the intense spasms may he 
particu 1 arly,anxious to avoid hurting any one. There arc, however, occasional 
fits oFfurious mania, and the patient may, in the contractions of the muscles 
of the larynx and pharynx, give utterance to odd sounds. This stage lasts 
from a day and a half to three days and gradually passes into the— 

(3) Paualytic Stack. —In rodents the preliminary and furious stages 
are absent, as a rule, and the paralytic stage may l)e marked from the outset 
—the so-called dumb rabies. This stage rarely lasts longer than from six to 
eighteen hours. The patient then becomes quid ; the spasms no longer occur; 
unconsciousness gradually supervenes; the heart's action becomes more and 
more enfeebled, and death occurs by syncope. 

Diagnosis. —In man the diagnosis oilers no special difficulties. It is advis¬ 
able, in cases attended with any, doubts, as soon as possible after the injury 
has been inflicted, to secure the medulla oblongata of the supposed rabid ani¬ 
mal for the purpose of inoculating rabbits. The subdural inoculation of rab¬ 
bits with a small quantity of the central nervous system of a rabid animal 
will be followed bv the occurrence of the paralytic form of the disease in 
from fifteen to twenty days. 

Treatment. —Prophylaxis is of the greatest importance, and by a system¬ 
atic muzzling of dogs the disease can be, as in parts of Germany, practically 
eradicafed. 

Th,e bites should bn carefully washed and thoroughly cauterized with 
caustic potash or concentrated carbolic acid. It is best to Jjccp. the wound 
constantly open fof at least live or six weeks. When once established the 
disease is hopelessly incurable. Xo measures have been found of the slightest 
avail, consequently the treatment must be palliative. The patient should be 
kept in a darkened room, in charge of not more than two attendants. To 
allay the spasm, chloroform may he administered and morphia given hypo¬ 
dermically. It is best to use these powerful remedies from the outset, and 
not to temporize with chloral, bromide of potassium, and other less potent 
drugs. By the local application of cocaine, the sensitiveness of the throat 
may l>e diminished sufficiently (o enable the patient to take liquid nourishment. 
Sometimes lie can swallow readily. Xutiient enemata should be administered. 

Pkkvkntive Inoculation. —Pasteur has found that the virus, when prop¬ 
agated TTirougira 'scries dr rabbits, increases in its virulence; so that whereas 
h lidural inoculation from the brain of a mad dog takes from fifteen to twenty 
days to produce the disease, in successive inoculation in a scries of rabbits 
lhe incubation period is gradually reduced to seven days (vitus-fixe). The 
-pinal cords of these rabbits contain the virus in great intensity, but when 
they are preserved in dry air this gradually diminishes. If now dogs are 
inoculated from cords preserved for from twelve to fifteen days, and then 
from cords preserved for a shorter period, i. e.. with a progressively stronger 
virus, they gradually acquire immunity against the disease. A dog treated 
in this way will resist inoculation with the virus fixe, which otherwise would 
inevitably have proved fatal. Relying upon these experiments, Pasteur began 
inoculations in the human subject, using, on successive days, material from 
surds in which the virus was of varying degrees of intensity, 

18 
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In 1902 there were 1,103 persons treated at the Paris Pasteur Institute,, 
with 2 deaths; in 1903 there were <>30 persons treated, witli 4 deaths, a\ 
smaller number of eases than ever before treated, among them 10 forcignerjfc' 
one from (treat Britain. ,,P 

Pseudo-hydrophobia (Lyssophobia). —This is a very interesting affeetioj^ 
which may closely resemble hydrophobia, but is realty., uothimr i nora _thaU % 
neurotic or hysterical manifestation. A nervous person bitten by a dog, either ' 
rabid or supposed to be rabid, has within a few months, or even latcr,.symp-' 
toms somewhat resembling the true disease. Tie is irritable and d epres sed. ■. 
He constantly declares his condition to be serious and that he will inevitably 
become mad. He may have pjjroxysms in which ho says he is unable tfi drink, 
grasps at his throat, and becomes emotional. The temperature is not elevated 
and the disease does not progress. It lasts much longer than the true rabies, 
and is amenable to treatment. It is not improbable that a majority of the 
eases of alleged recovery in this disease have been of this hysterical form. In 
a case which Burr reported from my clinic’a few years ago the patient had 
paroxysmal attacks in which he could not swallow. He was greatly excited 
and alarmed at the sight of water and was extremely emotional. The symptoms 
lasted for a couple of weeks and yielded to treatment with powerful electrical 
currents. 

XXVIII. TETANUS. 

(Lockjaw.) 

Definition. —An infections malady characterized by tonic Bpasms of the 
muscles with marked exacerbations. The virus is produced by a bacillus which 
occurs in earth, in putrefying fluids, and manure, and is*a normal inhabitant 
of the intestines of many ruminants. 

Etiology. —It occurs as an idiopathic affection or; follows trauma. It is 
•frequent in some localities and has prevailed extensively in epidemic form 
among new-born children, when it is known as tetanus or trismus neonatorum. 
It is more common in hot than in temperate climates, and in the colored than 
in the Caucasian race. This is particularly the case with tetanus following 
confinement and in tetanus neonatorum. In certain of the West Indian 
Islands more than one-half of the mortality among the negro children has 
been due to this cause. St. Kilda, one of the western Hebrides, had been 
"scourged for years by the “ eight days’ sickness ” among the new-born. Of 135 
children, 84 died within fourteen days of birth. Since the discovery of the 
bacillus and the introduction of proper methods of treating the cord 27 chil¬ 
dren have been born, of whom only one died of the disease (Cl. N. Turner, 
1908), which has now practically disap]>eared. In a majority of the cases there 
is an injury which may be of the most trifling character. It is more common 
after punctured and contused than after incised wounds, and frequently fel¬ 
lows those of the hands and feet. The symptoms usually appear within !" n 
weeks of the injury. In some military campaigns tetanus has prevailed exten¬ 
sively, but in others, as in the Civil War, the cases have been comparatively 
few. -)Thc tetanus bacillus has contaminated vaccines, and its presence in com¬ 
mercial gelatine is a grave danger. Owing to the careless preparation ol 
the virus many cases of tetanus occurred in the neighborhood of Philadelphb 
in 1901 among vaccinated children. In 1902 nineteen persons who had beer 
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inoculated against the plague in the village of Mulkowal died, of J®tanus. 
In 1904 a remarkable outbreak occurred in a general hospital in the United 
States in which 10 cases died after surg ical operation. In all probability the 
catgut (which is made from sheep’s bowels) was at fault. The disease has 
occurred after prolonged use of the hypodermic needle to inject morphia or 
quinine,- and it has followed the use of gelatine as a haemostatic. 

The infectious nature of tetanus was suggested by its .endemic occurrence 
and from the-manner of its behavior in certain institutions. Veterinarians 
have long been of this belief, as cases are apt to occur together in horses in 
one stable. On the eastern end of Long Island, where formerly the disease 
was very prevalent, it is now rarely seen. An extraordinary number of cases 
of tetanus have occurred in the United States as a result of injuries from the 
toy pistols during the 4th of July celebration. The Journal of the American 
Medical Association collected 115 cases in 1903, and began a propaganda 
against the pistol, with the result that the fatalities have been reduced to 73 
in 1907 and 76 in 1908! There’Iins been a remarkable increase in the number 
of deaths front the disease in England and Wales of late: 218 in 1905, 177 in 
1903, 151 in 1902, 41 in 1901 (Tatliam). 

The Tetanus B.vcn.us.—The observations of Roscnbach. Nicolaier, and 
Kitasato have demon-trated that there is in connection with the disease a 
specific organism which can be isolated and cultivated, liacilhis tetani is a 
slender rod, which may grow into long threads. One end is often swollen and 
occupied by a spore. It is motile, grows at ordinary temperatures, and is 
anaerobic. The bacilli grow' at the site of the wound (and do not invade the 
bload_antLorgans), where alone the toxin is manufactured, and it travels 
upward along the serves (Mover). The antitoxin passes along the blood 
stream (Wassermann). With 'mail quantities of the culture the disease may 
bo transmitted to animals, which die with symptoms of tetanus. The poison 
is a tox-albumin of extraordinary potency, which has been separated by Brieger 
and Cohn in a state of tolerable purity. It is perhaps the most virulent poison 
known. Whereas the fatal dose of strychnine for a man weighing 70 kilos is 
from 30 to 100 milligrammes, that of the tetanus toxin'is estimated at 0.23 
milligramme. Every feature of the disease can be produced by ij experimen¬ 
tally without the presence of the bacilli. The symptoms do not arise imme¬ 
diately, as in the ease of ordinary poisons, but slowly, and it has been suggested 
that it acts only after undergoing some further change in the body. The 
natural home of the tetanus bacillus is the soil and the intestinal canal of 
herbivorous animals. 1 The disease can be produced by inoculating animals 
with garden earth. A high degree of antitoxic immunity can be conferred on 
animals, which then yield a protective serum. It is. however, difficult to cure 
animals with this serum on account of the combination of the toxin with nerve- 
eells by the time symptoms appear. 

Morbid Anatomy. —No characteristic lesions have been found in the cord 
or in the brain. Congestions occur in different parts, and perivascular exu¬ 
dations and granular changes in the nerve-cells have been found. The 
condition of the wound is variable. The nerves are often found injured, red¬ 
dened, and swollen. In the tetanus neonatorum the umbilicus may he inflamed, 
i Symptoms. —After an injury the disease sets in usually within ton days. 
I In Yandell’s statistics in at least two-fifths, and in Joseph Jones’s in four- 
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fifths, the symptoms occurred before the fifteenth day. The patient complains 
at first of slight stiffness in the neck, or a feeling of tightness in the jaws, 
or difficulty in mastication. Occasionally .chilly feeliugs or actual rigors may 
precede these symptoms. Gradually a tonic spasm of the muscles of these 
parts produces the condition of trismus or lockjaw. The eyebrows may lie 
raised and the angles of the mouth drawn out, causing the so-called sardonic 
grin —risus Mrdenicits. In children the spasm may bo confined to these parts. 
Sometimes the attack is associated with paralysis of the facial muscles and 
difficulty in swallowing—the head-tetanus of Hose, which has most commonly 
followed injuries in the neighborhood of the fifth nerve. Gradually the pro¬ 
cess extends and involves the muscles of the body. Those of the back are 
mast affected, so that during the spa>m the unfortunate victim may rest upon 
the head and heels—a position known as opisthotonos. The rectus abdom¬ 
inis muscle has been torn across in the spasm. The entire trunk and limbs 
may be perfectly rigid— orthofonos. -Flexion to one side is less common— 
pleurotholonos; while spasm of the museles'W the abdomen may cause the 
body to be bent forward— rmproxlhotonm. In very violent attacks the thorax 
is compressed, the respirations are rapid, and spasm of the glottis may occur, 
causing asphyxia. The paroxysms In-t for a variable period, but even in the 
intervals the relaxation is not complete. The slightest irritation is sufficient 
to cause a spasm. The paroxysms are associated with agonizing pain, and the 
patient may be held as in a vise, unable to utter a word. I'-nally he is bathed 
in a profuse sweat. The temperature may remain normal throughout, or show 
only a slight elevation toward tin* close. In other eases the pyrexia is marked 
from the outset; the temperature reaches 10 .)° or 10 ( 1 °, and before death 1 UT 
or 110°. In rare instances it may go still higher. Heat h d ther occurs during 
the paroxysm fmiuJuart-failureor a-phyxia.-or is due to exhaustion. 

The cephalic tetanus ( Kopf Ivina us of Hose) originates usually from a 
wound on one side of the head, and i- eharaeterized by stilTness of the muscles 
of the jaw and paralysis of the facial muscles on the same side as the wound, 
with difficulty in swallowing. Tim pr ogn osis is good in the chronic ciim'-; 
of those in Willard's table only 8 of .'fa died; hut in the acute form, of bi 
cases, only I recovered. 

Diagnosis. —Well-marked eases following a trauma could not lie mis¬ 
taken for any other disease. The spa-ms are not unlike those of strvclmia- 
poisoning, and in the celebrated Palmer murder trial this was the plea f»r 
the defence. The jaw-uiuseles, however, are never involved early, if at all. 
and between the paroxysms in strychnia-poisoning there is no rigidity. I" 
tetany thejlistributiou of the spasm at the extremities,The peculiar posiii"ii. 
the greater involvement qf the hands, and the condition under which it oei m'~. 
are sufficient to make the diagnosis clear. Jh doubtful eases cultures should 
'ho made from the pus of the wound. 

Escherich has described in children a form of generalized tonic eoulrac 
teres of the muscles of llm jaw, neck, hack, and limbs, usually a sequel of 
some acute infection, occasionally occurring as an independent malady. Tim 
Tontraetures may be either intermittent or |>ersistent. The condition imiv H'l 
from a week to a couple of months. The eases as a rule recover. 

Prognosis. —Two of the Hippocratic aphorisms express tersely the general 
nrnimonis even at the present day: “The spasm supervening on a wound is 
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fatal,” and “ such persons as are seized with tetanus die within four days, 
or if they pass llufse they recover.” 

The mortality in the traumatic cases is not less than SO per cent (Con¬ 
ner) ; in the idiopathic cases it is under 50 per cent. According to Yandell, 
the mortality is greatest in children. Favorable indications are: late onset 
of the attack, localization of the spasms to the muscles of tlje neck and jaw, 
and an absence of fever. 

Treatment. —Local treatment of the wound is essential, as the poison is 
manufactured here. r lizzoni advises nitrate of silver as the best germicide 
for the tetanus bacillus. Thorough excision and antiseptic treatment should 
be carried out, and the serum applied locally. It should also be used as a 
prophylactic in suspicious wounds of gardeners and stable men. The patient 
should be kept in a darkened mom, absolutely quiet, and attended by only one 
person. All possible sources of irritation should be avoided. Veterinarians 
appreciate the importance of tliys complete seclusion in treating horses. 

When the lockjaw is extreme the patient may not tie able to take food by 
the mouth, under which circumstances it is best to me rectal injections, or 
to feed by a catheter passed through the nose. The spasm should lie controlled 
by chloroform, which may he repeatedly exhibited at intervals. Tt is more 
satisfactory to keep the patient thoroughly under the inlluence of morphia 
given hypodermically. Chloral lmirale, bromide of potassium, Calabar bean, 
curara, Indian hemp, belladonna, and other drugs have been recommended, 
and recovery occasionally follows their me. Resection of the nerve and 
amputation of the limb have been advised. Although tetanus antitoxin of 
great strength can he obtained, it- use in the treatment of human tetanus 
has been disappointing. The best results are obtained in the subacute eases, 
hut here the prognosis is relatively favorable even with other methods of 
treatment. There max be occasion for the pr ophy lactic use_oI the -antitoxin 
in man,„as.already successfully practised in arresting the spread of the disease 
in horses occupying infected stables. Of the antitoxic serum 20 io 31) cc. may 
he used for the first dose and to‘?0 ec. every five or ten hours after. Tiz- 
zoni advises 2.25 grammes of his antitoxin for the first dose and 0.G grammes 
for subsequent doses. 


XXIX. GLANDERS (Farcy). 

Definition. —An infectious disease of the horse, caused bv BlU'illiM mnl- 
hq communicated occasionally to man. In the horse if is characterized by (be 
formation of nodules, clnellv in (lie mires (glanders) and beneath the skin 
(farcy). 

Etiology. —The disease belongs to the infective granulomata. The local 
manifestations in the nostrils and the skin of the horse are due to one and 
die same cause. The specific germ was discovered by Loelller and Sclmtz. 
It is a short, non-motilc bacillus, not unlike that of tubercle, but exhibits dif- 
b'ront staining reactions. It grows, readily on the ordinary culture media. 
I'or the full recognition of glanders in man we are indebted to the labors of 
Layer, whose monograph remains one of the best descriptions ever given of 
II'o disease. Man becomes infected by contact with diseased animals, and 
Usually by inoculation on an abraded surface of the skin. The contagion may 



262 


SPECIFIC INFECTIOUS DISEASES. 


also be received on the mucous membrane. In a Montreal case a gentleman 
was probably infected by the material ex|>ellcd from the nostril of his horse, 
which was not suspected of having the disease. It is a rare disease. Only $ 
deaths were registered from this cause in England and Wales in 1903. Amotyg 
laboratory workers the Bacillm mallei has caused more deaths than any othfejt 
germ, and in working with it the greatest possible precautions should be taken. 

Morbid Anatomy.—As in the horse, the disease may he localized in the' 
nose (glanders) or beneath the skin (farcy). The essential lesion is the 
granulomatous tumor, characterized bv the presence of numerous lymphoid 
and epithelioid cells, among and in which are seen the glanders bacilli. These 
nodular masses tend to break down rapidly, and on the mucous membrane 
result in ulcers, while beneath the skin they form abscesses. The glanders nod¬ 
ules may also occur in the internal organs. 

Symptoms.—An acute and a chronic form of glanders may be recognized 
in man, and an acute and a chronic form of fprey. 

Acute Gean'Oeks. —The period of incubation is rarely more than three or 
four days. There arc signs of general febrile disturbance. At the site of 
infection there are swelling, redness, and lymphangitis. Within two or three 
days there is involvement of the mucous membrane of the nose, the nodules 
break down rapidly to ulcers, and there is a muco-purulent discharge. An 
eruption of papules, which rapidly become pustules, breaks out over the face 
and about the joints. It has been mistaken for variola. In a Montreal ca-e 
this copious eruption led the attending physician to suspect small-pox, and 
the patient was isolated. There is great swelling of the nose. The ulceration 
may go on to necrosis, in which case the discharge is very offensive. The 
lymph-glands of the neck are usually much enlarged. Suf>aeutc pneumonia is 
very apt to occur. This form runs its course in about eight or ten days, and 
is invariably fatal. Glanders pneumonia may appear after subcutaneous infec¬ 
tion (one case from infection with hypodermic syringe stuck into thumb). 
Grossly the lung appeared like a caseous pneumonia. 

Ciiuoxic oi..\.\*i>Kns is rare and difficult to diagnose 1 , as it is usually mis¬ 
taken for a chronic coryza. There are ulcers in I he nose, and often laryn¬ 
geal symptoms. It may last for months, or even longer, and recovery some¬ 
times takes place. Tedesehi has described a case of chronic osteomyelitis, due 
to the bacillus mallei, which wns followed by a fatal glanders meningitis. 
The diagnosis may lie extremely difficult. Tn such cases a suspension of tIn; 
secretion, or of cultures upon agar-agar made from the secretion, should l»* 
injected into the peritoneal cavity of a male guinea-pig. At the end of two 
days, in positive cases, the testicles are found to be swollen and the skin »f 
the scrotum reddened. The testicles continue to increase in size, and dually 
suppurate. Death takes place after the lapse of two or three weeks, and gen¬ 
eralized glanders nodules are found in the viscera. The use of mallein for 
diagnostic purposes is highly recommended. .The principles and methods of 
application are the same as for tuberculin. McFadyean and others have shown 
that while the glanders bacilli are agglutinated in a dilution of 1 to 2<>n by 
normal horse serum, that of a glanders horse will agglutinate at 1 to 1 , 00 '). 
The test must be made before mallcin is given. 

Acute farcy in man results usually from the inoculation of the virus into 
mi.— „„ 1^1 reaction with a phlegmonous inflamma- 
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tion. The lymphatics are early affected, and along their course there are nod¬ 
ular subcutaneous enlargements, the so-called farcy buds, which may rapidly 
go on to suppuration. There are pains and swelling in the joints, and abscesses 
may form in the muscles. The symptoms are those of an acute infection, 
almost like an acute septicaemia. The nose is not involved and the superficial 
skin eruption is not common. The bacilli have been found in the urine in 
acute cases in man and animals. ’ 

The disease is fatal in a large proportion of the cases, usually in from 
twelve to fifteen days. 

Ciikonic fancy is characterized by the presence of localized tumors, usu¬ 
ally in the extremities. These tumors break down into abscesses, and some¬ 
times form deep ulcers, without much inflammatory reaction and without 
special involvement of the lymphatics. The disease may last for months or 
even years. Death may result, from pyaemia, or occasionally acute glanders 
develops. The celebrated French veterinarian Bouley had it and recovered. 

The disease is transmissible also from man to man. Washerwomen have 
ken infected from the clothes of a patient. Tn the diagnosis of this affec¬ 
tion the occupation is very important. Nowadays, in cases of doubt the inocu¬ 
lation should be made in animals, as in this way the disease can be readily 
determined. Mullein, a product of the growth of the bacilli, is now used for 
the purpose of diagnosing glanders in animals. Several instances of cured 
glanders have been reported in animals treated with small and repeated doses 
of mallein (Pilavios, Babes). 

Treatment. —If seen early, the wound should be either cut out or thor¬ 
oughly destroyed by caustics and an antiseptic dressing applied. The farcy 
buds should be earfy opened. In the acute eases there is very little hope. In 
the chronic cases recovery is possible, though often tedious. 


XXX. ACTINOMYCOSIS. 

Definition. —A chronic infecti\e disorder produced by the actinomyces or 
ray-fungus, S{rcjitolh rix actinomyces. 

Etiology. —'The disease is w idespread among cattle, and occurs also in the 
pig. It was first described bv Bollinger in the ox. in which it forms the affec¬ 
tion known in this country as "big-jaw." The first accurate description 
of the disease in man was given by .Tames Israel, and subsequently Ponfiek 
insisted upon the identity of the disease in man and cattle. 

In the United States and England the disease is less common than in Ger¬ 
many. In 1902 F.rving collected 100 cases in America. It is nearly three 
times as common in men as in women. 

The parasite belongs probably to the Streplothrix group of bacteria. In 
both man and cattle it can be sjeen in the pus from the affected region as yel¬ 
lowish or opaque granules from one-luilf to two millimetres in diameter, which 
•ire made up of cocci and radiating threads, which present, bulbous, club-like 
terminations. The youngest granules are gray in color and semi-translucent; 
oi these the bulbous extremities are wanting. 

The parasite has been successfully cultivated, and the disease has been 
inoculated both with the natural and artificially grown organism. 



The Mode of Infection. —There is no evidence of direct infection with thA 
flesh or milk of diseased animals. The streptothrix has not been detected onfe' 
side the body. It seems highly probable that it is taken in with the food, life; 
site of infection in a majority of cases in man and animals is in the mowfcj 
or neighboring passages. In the cow, possibly also in man, barley, oats, 
rye have been carriers of the germ.. jg*t 

Horbid Anatomy. —As in tubercle, the first effect is the destruction 
adjacent cells and the attraction of leucocytes—later the surrounding cells; 
begin to proliferate. After the tumor reaches a certain size there is great 
proliferation of the surrounding connective tissue, and the growth may, par¬ 
ticularly in the jaw, look like, and was long mistaken for, osteo-sarcoma. 
Finally suppuration occurs, which in man, according to Israel, may be pro¬ 
duced directly by the streptothrix itself. 

Clinical Forms. — (a) Digestive Tkact. —Israel is said to have found 
the fungus in the cavities of carious teeth. The jaw has been affected in a 
number of cases in man. The patient comes ‘finder observation with swelling 
of one side of the face, or with a chronic enlargement of the jaw which may 
simulate sarcoma. 

The tongue has been involved in several cases, showing small growths, 
cither primary or following disease of the jaw. In the intestines the dis¬ 
ease may occur either as a primary or secondary affection. Cases have been 
reported of pericaecal abscess due to the germ. An actinomycotic appendi¬ 
citis has been described; primary actinomycosis of the large intestine with 
metastases has also been found. Ransom has found the aetinomyces in the 
stools. Actinomycotic peritonitis due to infection through a gastrostomy 
wound has been described. Actinomycosis of the liecr i» rare. Auvray in 
1903 could only collect 31 eases (llolteston). It forms a most characteristic 
lesion—an alveolar honey-combed abscess—like a sponge soaked in pus. It 
is usually secondary to an intesfinal lesion, but in a few cases no other focus 
has been found. 

(b) Pulmonary Actinomycosis.— In September, 1878, James Israel de¬ 
scribed a remarkable mycotic disease of the lungs, which subsequent observa¬ 
tion showed {o be the affection described the year before by Bollinger in cattle. 
Since that date many instances have been reported in which the lungs were 
affected. It is a chronic infectious pulmonary disorder, characterized by 
cough, fever, wasting, and a muco-purulent, sometimes fietid, expectoration. 
The lesions are unilateral in a majority of the cases. Ifodenpyl classifies them 
in three groups: (l) Lesions of chronic bronchitis; the diagnosis has been 
made by the presence of the aetinomyces in the sputum. (2) Miliary actino¬ 
mycosis, closely resembling miliary tubercle, hut the nodules are seen to be 
made up of groups of fungi, surrounded by granulation tissue. This form of 
pulmonary actinomycosis is not infrequent in oxen with advanced disease of 
the jaw or adjacent structures. (3) The cases in which there is more exten¬ 
sive destructive disease of the lungs, broncho-pneumonia, interstitial changes, 
and abscesses, the latter forming cavities large enough to lie diagnosed during 
life. Actinomycotic lesions of other organs arc often present in connection 
with the pulmonary disease; erosion of the vertebra;, necrosis of the ribs ami 
sternum, with node-like formations, subcutaneous abscesses, und occasionally 
metastases in all parts of the body. 



. (c)' Cutaneous Actinomycosis.— In several instances in connection with 
Sgronic ulcerative diseases of the skin the ray-fungus lias been found. It is 
Kvery chronic affection resembling tuberculosis of the skin, associated with 
■fe growth of tumors which suppurate and leave open sores, which may remain 
nr years. 

& ( d ) Cerebral Actinomycosis. —Bollinger has reported an instance of 
primary disease of the brain. The symptoms were those of’tumor. A second 
remarkable case has been reported by Gamgce and Delepine. The patient was 
admitted to St. George’s Hospital with left-sided pleural effusion. At the 
post mortem three pints of purulent fluid were found in the left pleura; there 
was an actinomycotic abscess of the liver, and in the brain there were abscesses 
in the frontal, parietal, and temporo-sphenoidal lobes which contained the 
mycelium, but no clubs. A third case, reported by 0. B. Keller, had empyema 
necessitatis, which was opened and actinomycetes were found in the pus. Sub¬ 
sequently she had Jacksonian ppilepsy, for which she was trephined twice and 
abscesses opened, which contained actinomvccs grains. Death occurred after 
the second operation. 

Symptoms. —The fever is of an irregular type and depends largely on the 
existence of suppuration. The cough is an important symptom, and the diag¬ 
nosis in 18 of the cases was made during life by the discovery of the actino- 
myces. Death results usually with septic symptoms. Occasionally there is a 
condition simulating typhoid .fever. The average duration of the disease was 
ten months. Recovery is very rare. Clinically the disease closely resembles 
certain forms of pulmonary tuberculosis and of foetid bronchitis. It is not 
to be forgotten in the examination of the sputum that, as Bizzozero mentions, 
certain degenerated epithelial cells may be mistaken for the organism. The 
radiating leptothrix threads about the epithelium of the mouth sometimes 
present a striking resemblance. 

Diagnosis. —The disease is in reality a chronic pyaemia. The only test is 
the presence of the actinomyces in the pus. Metastases may occur as in pyae¬ 
mia and in tumors. The tendency, however, is rather to the production of 
a local purulent affection which erodes the bones and is very destructive. 

Treatment. —This is largely surgical and is practically that of pyaemia. 
Incision of the abscess, removal of the dead bone, and thorough irrigation 
are appropriate measures. Thomassen has recommended iodide of potassium, 
which, in doses of from 40 to 60 grains daily, has proved curative in a number 
of recent cases. 


XXXI. SYPHILIS. 

Definition. —A specific disease of slow evolution, caused by the Spi roc hata 
pallida, propagated by inoculation (acquired syphilis) or by hereditary trans¬ 
mission (congenital syphilis). 

I. General Etiology and Morbid Anatomy. 

Since the sixth edition of this work appeared there have been three remark* 
able advances in our knowledge of syphilis—the discovery of the germ, the 
transmission of the disease to apes, and the scrum diagnosis of the disease. 
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The fipiroclurta pallida, discovered by Schaudinn, a spirally curved organ¬ 
ism from 10 to 15 /i in length, is found in primary, secondary and tertiary 
lesions, and may be inoculated successfully into apes, monkeys, and rabbits. It 
is believed to be a protozoan, but it lias not yet been cultivated. In the con¬ 
genital lesions it is present in extraordinary numbers. 

Modes of Infection. —(1) In a large majority of all cases the disease is 
transmitted by sexual congress, but the designation venereal disease ( lues 
venerea) is not always correct, as there are many other modes of inoculation. 
In the St. Louis collection there are illustrations of 26 varieties of extra¬ 
genital chancres. 

(2) Accidental Infection. —In surgical and in midwifery practice physi¬ 

cians are not infrequently inoculated. General infection may occur without 
a characteristic local sore. Midwifery chancres are usually on the fingers, 
but they may be on the back of the hand. The lip chancre is the most com¬ 
mon of these erratic or extra-genital forms, and may be acquired in many, ways 
apart from direct infection. Mouth and-tonstlkr sores result as a rule from 
improper practices. Wet-nurses are sometimes infected on-the. nipple, and it 
occasionally happens that relatives of a syphilitic child are accidentally con¬ 
taminated. . 

(3) Hereditary Transmission. —Tliis is most common from (a) the father, 
the mother being healthy (sperm inheritance). S. pallida 1ms not yet been 
foundin-ihe sperm cell, but we do not know its life phases, and from what we do 
know of the history of syphilis, it seems probable that all the sperms cells are in¬ 
fective. A .. syphili tic father may beget an apparently healthy child, even when 
the disease is fresh and full-blown. Uu tig; othe r hand, in very rare instances, a 
Timn may have had syphilis when young, undergo treatnfent, and for years 
present no signs of disease, and yet his first-born may show very characteristic 
lesjons. The closer the begetting to the primary sore, the greater the chance 
of infection. A.man with tertiary lesions may beget healthy children. As a 
general rule it may be said that with judicious treatment the trapsmissi\e 
power rarely exceeds three or four years. 

(b) Maternal transmission (germ inheritance). While the father nun 
not be affectqd, in a large number of instances both parents are diseased, tla- 
one having infected the other, in which case the chances of fcetal infection are 
greatly increased. Heredity through the mother alone is much more fatal to 
the offspring than paternal heredity. It is a remarkable and interesting fait 
that a "woman who lias borne a syphilitic child is herself immune, and can not 
be infected, though she may present no signs of the disease. This is known 
ns Benumbs’--or Chiles' luw, and was thus stated by the distinguished Dublin 
surgeon: “That a child born of a mother who is without obvious vcnciv.il 
symptoms, and which, without being exposed to any infection subsequent 
to its birth, shows this disease when a few weeks old, this child will infect tin- 
most healthy nurse, whether she suckle it, or merely handle and dress it; and 
yet this.child is never known to infect its own mother, even though she suckle 
it while it has venereal ulcers of the lips and tongue.” In a majority of these 
cases the mother has received a sort of protective inoculation, without having 
had actual manifestations of the disease. A child showing no taint, but born 
of a woman suffering with syphilis may with impunity be suckled by its mother 
(Piofatftla law). 



(e)'Placental transmission. The mother may be infected after concep¬ 
tion, in which case the child may be, but is not necessarily, bom syphilitic. 
% the infection is late in pregnancy, after the seventh month, the child usually 
pscapes. 

Morbid Anatomy. —The primary lesion, or chancre, shows: (a) A diffuse 
infiltration of the connective tissue with small, round cells, (b) Larger epi- 
thelwid„cells. (<•) Giant cells, (d) Changes in the small ahcrics and veins, 
chieny thickening of the intima, and alterations in the nerve-fibres going to the 
part. The sclerosis is due in part to this acute obliterative endarteritis. Asso¬ 
ciated with the initial lesions are changes in the adjacent lymph-glands, which 
undergo hyperplasia, and finally become indurated. 

The secondary lesions of syphilis are too varied for description here. They 
consist of condylomata, skin eruptions, affections of the eye, etc. 

The tertiary lesions consist of circumscribed tumors known as gummata, 
various skin lesions, and a special type of arteritis. 

Gummata .—Syphilomata occur in (he hones or periosteum—here they are 
called nodes—in the muscles, skin, brain, lung, liver, kidneys, heart, testes, 
and adrenals. They vary in size from small, almost microscopic bodies to 
large solid turners from 3 to 5 cm. in diameter. They are usually firm and 
hard, but in the skin and on tjie mucous membranes they tend to break down 
rapidly and ulcerate. On cross-section a medium-sized gumma has a grayish/- 
white, homogeneous appearance, presenting in the centre a firm, caseous sub¬ 
stance, and at the periphery a translucent, fibrous tissue. Often there arc 
groups of three or more surrounded by dense sclerotic tissue. 

The arteritis will be considered in a separate section. 

11. AcCjl'IltKI) Syimiims. 

Primary Stage.—This extends from the appearance of the-ftntml eore until 
the PUSH.!,«f- the constitutional symptoms, and has a variable duration of from 
siv.tp Ujdvc weeks. The initial tore appears within a month after inocula¬ 
tion. and it first shows itself as a snuiU red.papule, which gradually enlarges 
and breaks in the centre, leaving a small ulcer. The tissue ghoul ibis becomes 
indurated so that it ultimately has a gristly, cartilaginous consistence—hence 
the name, hard or indurated chancre. The size attained is variable, and when 
small the sore may be overlooked, particularly if it is just within the urethra. 
The glands in the lymph-district of the chancre enlarge and become hard. 
Suppuration both in the initial lesion and in the glands may occur as a sec¬ 
ondary change. The general condition of the patient in this stage is good. 
There may he no fever and no impairment of health. 

Secondary Stage. —The first constitutional symptoms arc usually mani¬ 
fested w ithin throe months of the appearance of the primary sore. They 
rarely occur.earlier than the sixth or later than the twelfth week: 

(a) Fever, slight fif intense, and very variable in character, may wcur 
earlyTSgfore fhc skin rash: more frequently it is the “ fever of invasion with 
the secondary symptoms, or the fever may occur at- any period. It may be a 
mild continuous pyrexia, in other instances, with marked remissions, hut the 
most, remarkable form is the intermittent, often mistaken lor malaria. Such 
eases have been reported-by Yco and by Sidney Phillips. The fever may reach 



105° and the paroxysms persist for months. We have had several cases in 
which typhoid fever was suspected (T. B. Futcher, New York Medical Jour¬ 
nal, 1901), and in others tuberculosis. 

(5) Anemia. —In many cases the syphilitic poison causes a pronounced 
anaemia which gives to the face a muddy pallor, and there may even be a 
light-yellow tinging of the conjunctiva: or of the skin, a haunatogenous < 
icterus. This syphilitic cachexia may in some instances bo extreme. The red 
blood-corpuscles do not show any special alterations. The blood-count may 
fall to three millions per cubic millimetre, or even lower. The anannia may 
conte on suddenly. In a case of syphilitic arthritis in a young girl, following 
three or four inunctions of mercury, the blood-count fell below two millions 
per cubic millimetre in a few days. 

(e) Cutaneous Lesions. —The earliest and most common is a macular 
syphilide or syphilitic roseola, which occurs onjhe trunk, and onjhp front of 
the arms. The face, is often exempt. The spots, which are reddish-brown 
and symmetrically arranged, persist for a wooft or two. There may bo mul¬ 
tiple relapses of roseola, sometimes at long intervals, e\cn eleven years (Four¬ 
nier). The papular syphilide, which forms acne-like indurations about the 
face and trunk, is often arranged in groups. Other forms are the pustular 
rash, which may so closely simul ate variola that the patient may be sent to 
a small-pox hospital. A squamous syphilide occurs, not unlike ordinary psori¬ 
asis, except that the scales are less abundant. The rash is more copper-colored 
and not specially confined to the extensor surfaces. 

In the moist regions of the skin, such as the perinamm and groins, the 
axillae, between the toes, and at the angles of the mouth, the so-called mucous 
patches occur, which are flat, warty outgrowths, with well-defined margins and 
surfaces covered with a grayish secretion. They are among the most distinc¬ 
tive lesions of syphilis. 

Frequently the hair falls out (alopecia), either in patches or by a general 
thinning. Occasionally the nails become affected (syphilitic onychia). 

(d) Mucous Lesions. —With the fever and the roseolous rash the thpi at 
and mouth become sore. The pharyngeal mucosa is hyperamiic, the tonsils 
are swollen apd often present small, kidney-shaped ulcers with grayish-while 
borders. Mucous patches are seen on the inner surfaces of the cheeks and on 
the tongue and lips. Hypertrophy, of the papilla! in various portions of the 
mucous membrane produces the syphilitic warts or condylomata which arc 
most frequent about the yulva and anus. 

(e) Arthritis and pains in the limbs are common secondary symptoms. 
Occasionally the joint affection is severe and rheumatic fever is suspected. 

(/) Other Lesions.—Ixitis is common, and usually affects one eye before 
the other. It comes, on- from three to six months after the chancre. There 
may be only slight <£liary congestion in mild cases, hut in severer forms there 
is great pain, and the condition is serious and demands careful management. 
Choroiditis and retinitis are rare secondary symptoms. Ear affections arc not 
common in the secondary stage, but instances are found in which sudden ilenl’- 
ness occurs, which may lie due to labyrinthine disease; more commonly the 
impaired hearing is due to the extension of inflammation fro$| the throat I" 
the middle ear. Epididymitis and parotitis are rare. Jaundice pi« , y oc cur, the 
icterus syphiliticus precox. The acute nephritis will be referred to later. 
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Tettiary Stage. —No hard, and fast line can be drawn between the lesions 
of the secondary and those of the tertiary period; and, indeed, in exceptional 
cases, manifestations which usually appear late may set in even before the pri¬ 
mary sore has properly healed. The special affections of this stage are certain 
^skin eruptions, gummatous growths in the viscera, and amyloid degenerations. 

- (a) TJir late mjpkrtviv g show a greater tendency to ulceration and destruc¬ 

tion of the deeper layers of the skin, so that in healing scars are left. They 
are also more scattered and seldom symmetrical. One of the most character¬ 
istic of the syphilides is rupia, the dry stratified crusts of which cover an ulcer 
which involves the deeper layers of the skin and in healing leaves a-senr. 
It may be a secondary lesion. 

(b) Ou mmata .—These may occur in the skin, subcutaneous tissue, mus¬ 
cles, or"Tn?ernal organs. The general character has been already described. 
In the skin they tend to break down and ulcerate, leaving ugly sores which 
heal with difficulty. In the s^lid organs they undergo fibroid transformation 
an d produce puckering and deformity. On the mucous membranes these ter- 
tiary lesions lead to ulceration, in the healing of which cicatrices are formed; 
thus, in flip larynx great narrowing may result, and in the rectum ulceration 
with fibroid thickening and retraction may lead to stricture. Gummatous 
ulcers may he infective. 

(c) Amyloid UxBJMCrylion .—Syphilis plays a most important role in the 
production of this affection. Of 241 instances analyzed by Fagge, 76 had 
syphilis, and of these 12 had no hone lesions. It follows the acquired form and 
is very common in association with rectal syphilis in women. In congenital 
lues amyloid degeneration is rare. 

Quaternary Stage.— Long years it may he from the primary sore and from 
any active manifestations, certain diseases may follow, not directly syphilitic, 
' hut dependent in some way upon its poison, and lienee termed meta- or para- 
syphilitie affections, the chief of which are locomotor ataxia and denigaiia 
paralytiaa aml aneurism. 


III. Congenital Syphilis. 

With the exception of the primary sore, every feature of tho acquired dis¬ 
ease may be seen in the congenital form. 

The intra-uterine conditions leading to the death of the foetus do not here 
concern us. The child may he lxmi healthv-looking, or with well-marked evi¬ 
dences of the disease. In the majority of instances the former is the ease, 
and within the first month or two the signs of the disease appear. 

Symptoms.— (a) .If Birth .—When the disease exists at birth the child 
is feebly developed and wasted, and a skin eruption is usually present, com¬ 
monly in the form-of bullae about Ihwhands and feet (pemphigus neonatorum 
syphiliticus). The child snuilles. the lips are ulcerated, the angles of the 
mouth fissured, and there is enlargement of the liver and" spleen. Ihe hone 
symptoms may be marked, and the epiphyses may even be separated. In such 
cases the children rarely survive long. « . 

( b ) Early Manifestation*.—When born healthy the child thrives, is Jat 
and pluiap, add shows no abnormity whatever; then from the fourth to th e 
eig hth ww.lt, rara ly....later, a nasal catarrh occurs, syphilitic rhinitvt, which 
impedes respiration, and produces the characteristic symptom which has given 



270 


lit 4' X »-» in'*, 


■WiUHK/MK^i 


the name snuffles to the disease. The discharge may tie soroqnmdenJ or 
bloody. The child nurses with great difficulty. In severe cases ulceration 
takes place with necrosis of the bone, leading to a depression at the root of. 
the nose and a deformity characteristic of congenital syphilis. This coryza 
may lie mistaken at first for an ordinary catarrh, but the coexistence of oilier 
manifestations usually makes tin 1 diagnosis clear. The disease may extend 
into the Eustachian tubes and middle cars and lead to deafness. 

The cutaneous lesions arise with or shortly after the onset of the snuf¬ 
fles. 'The skin often has a sallow, earthy hue.The eruptions aVe first noticed 
about the nates, 'there may he an athema or niuyczomatous condition, but 
more commonly there are irregular reddish-brown patches with well-defined 
edges. 'A papular syphilide in this region is ta no means uncommon.' Fis- 
Smies occur about the lips, either at the anglesqfthc mouth or in the median 
tjpp These rhagades. as they are called, arc very characteristic. There may 
he marked ulceration of the mueo-eutaneous, surfaces. The secretions from 
these mouth lesions are very virulent, and it is from this source that the wet- 
nurse is usually infected. Not only the nurse, but members of the family, may 
lie contaminated. There are instances in which other children have lieen acci¬ 
dentally inoculated from a syphilitic infant. 7Tho hair-of -tlie-head or of tho 
eyebrows may fall out.,?The syphilitic onychia is not uncommon. Enlarge¬ 
ment of the glands is not so frequent in the congenital as in the acquired 
disease. When the cutaneous lesions are marked, the contiguous glands can 
usually he felt. As pointed out by Gee. the spleen is enlarged in many eases. 
The condition may persist for a long time. Enlargement of the liver, though 
often present, is le-s -ignifieant, since in infants if may he due to variou- 
causes. These are among the most constant symptoms of Congenital syphilis, 
and usually arise between the third and twelfth weeks. Frequently they are 
preceded by a period of restlessness and wakefulness, particularly at night. 
Some authors have described a peculiar syphilitic, try, high-pitched and harsh 
Among rarer manifestations are luemorrluiges—the syphilis hwmorrhiujirn 
neonatorum. The bleeding may he subcutaneous, from the mucous surfaces, 
or. when early, from the umbilicus. All of such eases, however, are not syphi¬ 
litic, and tlie c disease must not he confounded with the acute hsemoglobinuria 
of new-horn infants. E. Fournier 1ms described a remarkable enlargement 
of the subcutaneous veins. 

(c) Late Manifestations. —Children with congenital syphilis rarely thrive. 
Usually they present a wizened, wasted appearance, and a prematurely aged 
face. In the cases which recover, the general nutrition may remain good ami 
the child may show no further manifestations of the disease; commonly, how¬ 
ever, at the period of second dentition or at puberty the dieeottte freappeu is. 
Although the child may have recovered from the early lesions,,it does not 
develop like other children. Qrowtii is slow, developmanLigydy, sod there are 
facial and cranial characteristics which often T"ndirJhr diaaanr ' 
at a glance. A young man of nineteen or twenty may neither logkolder nor 
lie more developed than a hoy .of ten or twelve. FtftJrhier describes fhi|. condi¬ 
tion as infantilism. The forehead is prominent, the frontal eminences arc 
marked, and the skull may be very asymmetrical. The bridge of the nose is 
depressed, the tip retrousse. Thejjps arc often prominent, and there are 
atrialeAnes running from the corners of the mouth. The teeth are deformed 
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and may present appearances which Jonathan Hutchinson, claim* uru-^jHieilie 
and- peculiar. The upper -central- incisors of the permanent set-are the teeth 
which give information. The specific alterations are—the teeth are par- 
shaped, stunted in length and breadth, and narrower at the cutting algo than 
at the root. On the anterior surface the enamel is well formed and not 
eroded or honeycombed. At the cutting edge there is a single notch, usually 
shallow, sometimes deep, in which (he dentine is exposed. ' 

Among late manifestations, particularly apt to appear about puberty, is 
the interstitial knmlilis, which usually begins as a slight steaminess of the 
cornea-, which present a ground-glass appearance. It affects both eves, though 
one is attacked before the other. Jt may persist for months, and usually clears 
completely, though it may leave opacities, which prevent clear vision. Iritis 
may also occur. Of car affMfons, apart from those which follow the pharyn¬ 
geal disease, a form occurs'about the time of puberty or earlier, in which deaf¬ 
ness comes on rapidly and persists in spite of all treatment. ' It is unassoci- 
ated with obvious lesions, an9 is probably labyrinthine in character. Bum 
le&ifUiis, occurring oflonest uftei* the sixth year, are not rare among the late 
manifestations of hereditary syphilis. The tibia- are most frequently attacked. 
It is really a chronic gummatous periostitis, which gradually leads to great 
thickening of the hone. The nodes of congenital syphilis, which are often 
mistaken for rickets, are more commonly diffuse and affect the bones of the 
upper and lower extremities. r l hey are generally symmetrical and rarely pain- 
fuL They may ouuilJalib even after the tweniy-first year. 

Joint, lesions are rare. Clutton has described a symmetrical synovitis of 
the knee in hereditary syphilis, enlargement of the spleen, sometimes with 
the lymph-glands,•rimy he one of the late manifestations, and may oeeur either 
alone or in connection with disease of the liver. 

CummaLa of flm liver, brain, and kidneys have been found in late hered¬ 
itary syphilis. General paresis may follow. 

Is syphilis transmitted to the third generation? Opinion on this subject 
has been divided. Occasionally eases of pronounced congenital syphilis are 
met with in the children of parents who are perfectly healthy, and who have 
not, so far as is known, had syphilis; and yet, as remarked *by # Coutts in re¬ 
porting such a group of eases, they do not always bear careful scrutiny. E. 
Fournier, in his L’H credo-Syph it is Tardive (1007), cites interesting examples 
which appear to prove the transmission to the third generation, and this 
appears to be the view of the French syphilographers. Mr. Hutchinson is still 
opposed to this view. 

IV. Vise krai. Syphilis. 

1. Syphilis of the Brain and Cord. 

There are three, anatomical chnnges in the central nervous system—new 
gMwfcha, arteritis, and chronic degenerative (sclerotic) processes. 

(-ULfJlhi^now fortn^jons or gnmniata form definite tumors, ranging in 
fft m -a- pe u,to a walnut, usually multiple iind attached to thejiiu mater, 
Pometjmeg to the dura. Very rarely they are found unassoeinled with the 
“uaunges. WTien small they present a uniform, translucent appearance, but 
When large the centre undergoes a fibro-caseous change, while at the periphery 



thejB-i* a Hhb , -tfenaluccnt, grayish tissue. They may resemWo-large-tubercu- 
lofla tumors. The growths are moat common in the cerebrum. They may be 
multiple and may even attain a considerable size without becoming caseous. 
Occasionally gu mma ta undergo cystic degeneration. In the cord large growths 
are not so common. 

In the neighborhood of the growths gummous meningitis occurs, in which 
all the membrane* arc involved. This is more common at the base, about4he 
chiasma and the interpeduncular space, and along the Sylvian fissures. 

(2) Arteritis, in the form of nodular tumors on the vessels, which may 
break down or lead to rupture, or there is a progressive obliterative endarte¬ 
ritis. Heubner's view of the specific character of these changes is disputed. 

(3) Degenerative fibroid changes, not distinctive anatomically, but clin¬ 
ically directly connected with the disease, arc known as post- or mcta-syphilitic. 

Secondary Changes .—In the brain gum matou s arteritis is one of the com¬ 
mon-causes of softening, which may be extensive, as when flic middle cerebral 
artery is involved, or when there is a large patch of meningitis. In such 
instances the process is really a mcningo-encephalitis. and the symptoms are 
due to the secondary changes, not directly to the gumma. In the neighborhood 
of a,guuima intense encephalitis or myelitis may occur, and within a few days 
change the clinical picture. 

Syphilitic disease of the nerve-centres occurs usually in the acquired form. 
In the congenital eases the tumors usually occur early, hut may be as late as 
the twenty-fir st year. Of late years it lias been recognized that the nervous 
lesions may occur very early in the di-ea-e, even before the induration of the 
primary sore has gone. In a majority of the ease, brain symptoms come ou 
within three or four years after infection. 

Symptoms. —The chief features of cerebral syphilis are lliose of tumor 
cerebr i, which will be considered later. They may be classified here as follows: 

(1)- Psychical features. A sudden and violent onset of delirium may be 
the first symptom. In other instances prior to the occurrence of delirium 
there have been jieadaehe, alteration of character, and loss of memory. The 
condition may be accompanied bv convulsions. There may lie no neuritis, no 
palsy, and no localizing symptoms. 

(2jL More*commonlv following headache, giddiness, or an excited state 
which may amount to delirium, the patient has an epileptic seizure or a hemi¬ 
plegic attack, or there is involvement of the nerves of the base. Some of these 
cases display a prolonged torpor, a special feature of brain syphilis to which 
both Buzzard and Heubner have referred, which may persist for as long as 
a month. 

m In some cases the clinical picture is thaiuf general .paralysis—demen¬ 
tia paralytica. 

(4) Many cases of cerebral syphilis display the symptoms of brain tumor 
—headache, opjtic neuritis, vomiting, and convulsions. Of these symptoms 
convulsions are the most important, and both Fournier and Wood have laid 
great stress on the value of this symptom in persons over thirty. The first 
symptoms may, however, rather resemble those of embolism or thrombosis; 
thus there may be sudden hemiplegia, with or without loss of conseiousne-s 

The sympte "ff gf nre extremely varied and may lx* can-cd 

by large gummatous growths attached to the meninges, in which ease lfi« 



feature^ are those of tumor, by gummatous a rteritis with dfecondary soften¬ 
ing) by meningit is with secondary cord changes, or By scleroses occurring late 
jn the diseuseT'^yjihilitic myelitis will be considered under affections of the 
spinal cord. 

, Diagnosis. —The history is of the first importance, but it may be extremely 
difficult to get a trustworthy account. Careful examination should be made 
foresees of tile primary sore, for flic cicatrices of bubo, fo^scars «f the skin 
eruption or throat ulcers, and for bone lesions. The character of the symp¬ 
toms is often of great assistance. They are multiform, variable, and often 
such'as could not be explained by a single lesion; thus there may be anoma¬ 
lous spinal symptoms or involvement of the nerves of the brain on both sides. 
And lastly the result of treatment lias a definite bearing on the diagnosis, as the 
symptoms may clear up and disappear with the use of antisyphilitic remedies. 

2. Syphilis of the Respiratory Organs: 

1. Syphilis of the Trarhecmnd Bronchi. —L. A. Conner (Am. Jour, of 
Med. Sci., July, l!>o:i) has analyzed 128 recorded cases of syphilis of the 
trachea and bronchi. In 5(5 per cent of the cases the trachea was alone in¬ 
volved. In only 30 per cent were characteristic lesions of syphilis found in 
the lungs. Bronchial dilatation below the lesion was found in 15 per cent of 
the cases. In ten of the eases the lesion occurred in congenital syphilis. 

2. Syphilis of the Lang. —This is a very’rare disease. In the 2,80 0 post 
mortems at the Johns Hopkins Hospital there were 12 eases with syphilitic 
disease in the lungs; in 8 of these the lesions were in congenital syphilis. In 
11 cases tlfere were definite gummata. Clinically the presence of' syphilis 
of the lung was suspected in three cases. Some years ago Fowler visited the 
museums of the London hospitals and the lloyal College of Surgeons, and 
could find only twelve specimens illustrating syphilitic lesions of the lungs, 
two of which are doubtful. For the most full and satisfactory consideration 
of pulmonary syphilis, the reader is referred to chapter xxxvii of Fowler and 
Godlee's work on Diseases of the Lungs. 

It-oeeurajiuiJer the following forms; 

(1) The, w h ile pneumonia of the f alius. This may affect large areas or 
an entire lung, which then is ljjjn, heavy, and airless, even tholigh the child 
niay have been born alive. On section it has a grayish-white appearance— 
flie so-called white hepatization of Virchow. The chief change is in the 
alveolar walls, which are greatly thickened and infiltrated, and the section is 
like one of the pancreas—“ panoreatization " of the lung. In the early stages, 
for example, in a seven or eight months’ foetus, there may be scattered miliary 
foci of this induration chiefly about the arteries. The air-cells are filled with 
desquamated and swollen epithelium. 

(2) In the form of definite gummata, which vary in size from a pea to 
a goose-egg. They occur irregularly scattered through the lung, hut, as a 
rule, arc more numerous toward the root. They present a grayish-yellow 
caseous appearance, are dry and usually imliedded in a translucent, more or 
loss firm, connective tissue!. In a case from my wards described by Houndl- 
*oiiii, there was extensive involvement of the root of the lungs. Bands ot con 
'"ctive tissue passed inward from the thickened pleura, and between these 
brands and surrounding the gummata there was in places a mottled red 
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pneumonic consolidation. In the caseous nodules there is typical hyaline 
degeneration. In a few rare instances there are most extensive caseous gum-;: 
mata with softening and formation of bronchiectatic cavities, and oUnicaHs? 
a picture of pulmonary tuberculosis without the presence of tubercle baiiffi^ 
In one case, a man aged twenty-seven, admitted in April, 1902, had had fa®, 
a year cough and bloody expectoration and died of severe hemoptysis. Sactfff 
were never found in the sputum. There were extensive caseous gudd^at^ 
throughout both lungs, with much fibrous thickening, and in the lower lobe 
of the right lung a cavity 3X5 cm. in diameter, on the wall of which a 
branch of the pulmonary artery was eroded. This is the only instance among 
my eases in which there was an extensive destruction of the lung tissue with 
the clinical picture simulating pulmonary phthisis. 

(3) A majority of authors follow Virchow in recognizing the fibrous in¬ 
terstitial pneumonia at the root of the lung and passing along the bronchi and 
vessels as probably syphilitic. This much may be said, that in certain cases 
gum mata are associated with these fibroid change's. Again, this condition 
alone is found in persons with well-marked syphilitic history or with other 
visceral lesions. It seems in many instances to be a purely sclerotic process, 
advancing sometimes from the pleura, more commonly from the root of the 
lung, and invading the interlobular tissue, gradually producing a more or less 
extensive fibroid change. It rarely involves more than a portion of a lobe or 
portions of the lobes at the root of the lung. The bronchi are often dilated. 

Diagnosis.—It is to l>e borne in mind, in the first place, that hospital physi¬ 
cians and pathologists the world over l>car witness to the extreme rarity’of 
lung syphilis. In the second place, the therapeutic test upon which so much 
reliance is placed is by no me'ans conclusive. With pulmonary tuberculosis 
there should now be no confusion, owing to the readiness with which the pres¬ 
ence of bacilli is determined. Bronchiectasis in the lower lobe of a lung, 
dependent upon an. interstitial pneumonia of syphilitic origin, could, not be 
distinguished from any other form of the disease. In persons with well- 
marked syphilitic lesions elsewhere, when obscure pulmonary symptoms occur, 
or if there are signs of chronic interstitial pneumonia with dilated bronchi, 
and no tubercle bacilli are present, the condition may possibly be due to syphi¬ 
lis. So far aS my experience goes, tuberculous phthisis occurring in a syphi¬ 
litic subject has no special peculiarities. The lesions of syphilis and tubercu¬ 
losis could of course coexist in a lung. 

3. Syphilis of the Liver. 

1. Inherited.— (a) Congenital. — Oublcr in 1852 first described/the dif¬ 
fuse hepatitis, which occurs in a large percentage of all deaths in congenital 
lues. While there may be little or no macroseopical change, thwiiver pre¬ 
serves its form and is usuall.V/mlurged g hard4md resistant, and has a yellow ish 
color, compared by Trousseau to sole-leather, or by Qublcr to that of flint. 
Small grayish nodules may be seen on the section. L In other cases there.urn 
d efinite gumm ata with extensive sclerosis. 

o The child may be still-born or die shortly after birth, or it may be healthy 
vmen born and the liver enlarges within a few weeks. *The organ is-firm: 
the<{edg£_ia&y, lte readily felt, usually far Inflow the navel.® The spleen is also 
enlarged. e(.The general features are those of a hypertrophic cirrhosis, but 
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jaundice and ascites arc not common. Hochsingcr (whose exhaustive work 
on hereditary syphilis has just been completed, 1904) states that of 45 cases 
Recovery took place in 30. 

El (b) Delayed Congenital Syphilis. —The condition is by no means rare. 

.132 cases of syphilis hereditaria tarda collected by Forbes, in 34 the liver 
pm involved. a. T_he_ children are nearly always ill-developed, sometimes with 
mfierked c lubbing of Hid Tingcrs and showing signs of infantilism. Jaundice 
is rare. The liver is usually enlarged, or it may show modular masses. 

'H.-ACftHTHED SYmnus.—(a) In the secondary stages of the disease the 
liver is not often involved. Jaundice may occur coincident with the rash 
and with the enlargement of the superficial glands. ltolleston thinks it is 
probably due ta-a catarrhal condition of the smaller ducts, part of a general 
syphilitic hepa titis. There are eases in which it has passed on to a state of 
ac ute yello w atrophy. The liver is slightly enlarged. The prognosis is gen¬ 
erally good, (b) Tertiary lesions. The frequency with which the liver is in¬ 
volved in syphilis in adults is very variously estimated. J. L. Allen, quoted 
by Rolleston, found 37 cases of hepatic gummata among 11,029 autopsies at 
St. George’s Hospital, 27 cases in which cicatrices alone were present. Flex- 
ner at the Philadelphia Hospital found 88 cases of hepatic syphilis among 
5.088 autopsies. Among 2,300 autopsies at the'Johns Hopkins Hospital (Pro¬ 
fessor Welch) there have been 47 cases of syphilis of the liver, gummata in 19, 
sears in 10, cirrhosis in 21 cases; 0 of the eases were congenital. My experi¬ 
ence coincides with that of Einhorn and of Stockton, who hold that in the 
United States the disease is by no means uncommon. In 21 cases the diagnosis 
of syphilis of the liver was made clinically. 

Anatomically‘the lesions may be either] gummata or pears or a syphilitic 
sclerosis. (The gummata range in size from a pea to an orange. When small 
they are paTe'aml gray; the larger ones present yellowish centres'; but later 
there is a “ pale, yellowish, cheese-like nodule of irregular ^outline, surrounded 
by a fibrous zone, the outer edge of which loses itself in the lobular tissue, the 
lobules dwindling gradually in its grasp. This fibrous zone is never very 
broad; the cheesy centre varies in consistence from a gristle-like toughness to 
a pulpy softness; it is sometimes mortar-like, from cretaoeous change” 
(Wilks). They may form enormous tumors, as in the remarkable one figured 
on page 351 in Itolleston's work on Diseases of the Liver. They may be felt 
as large as an orange beneath the skin in the epigastrium and they may dis¬ 
appear with the same extraordinary rapidity ns the subcutaneous or periosteal 
gumma. Macroseopieallv they may indeed at first look like massive cancer. 
Extensive caseation, softening and calcification may occur. The syphilitic 
-scars are usually linear or star-shaped. They may he very numerous and 
divide the liver into small sections—the so-called botyroid organ, of which a 
remarkable example is figured in my Lectures on Abdominal Tumors. The 
. sjgdulitifi-cirrhpfiis is usually combined with gummata, or with marked scar¬ 
ring in the portal canal, leading to lobulation of the organ, but the ordinary 
multilobular cirrhosis is not common. 

Symptoms.—In the first place the clinical picture may be that of cirrhosis 
—slight jaundice, fever, portal obstruction, ascites. £ There jnay_not_be the 
ali ghted suspicion o f the syphilitic nature^of the case. One of my patients 
had been tapped thirteen times before admission to the hospital. The diag- 
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nosis was made by finding the gummata on the shins. She recovered 
promptly. 

Iriajfis^nd ^roup of cases the. putiept JS. amcm bypasses large .quantities 
of paleurine containing albumin and tube-casts;, the liver is enlarged, per 
haps “ irregular, and the spleen also is enlarged. ^Dropsical symptoms may 
supervene, or the patient may be carried olf by some intercurrent disease, 
-Extensive amyloid degeneration of the spleen, the intestinal-mucosa, and of* 
the liver, with gummata, are found. 

Thirdly, in a very important group the symptoms are those of turner..of 
the liver, causing, pain and distress, and on examination a&Jiregular~muss 
ia-diflfflveral The tumor may be large, causing a prominegtJudging.in .the 
e pigast rium. Naturally carcinoma is thought of, as there may be nothing t<r 
suggest syphilis. In other cases the history or the presence of gummata else¬ 
where should aid in the diagnosis. In other instances the rapid disappearance 
under treatment even of a large visible tumor makes the syphilitic nature quite 
positive. Lastly, in a few cases the irregular fewtfr with enlargement and irreg¬ 
ularity of the liver may suggest suppuration, or the uniform great enlargement 
of the organ hypertrophic biliary cirrhosis, while there are some eases in which 
the spleen is so greatly enlarged, the amemia so pronounced, and the liver small 
and contracted that the diagnosis of splenic anamiia is made. 

4. Syphilis of the Digestive Tract. 

The (esophagus is very rarely affected. Stenosis is the usual result. 
Syphilis of the stomach is excessively rare. Flexner has reported a remark¬ 
able case in association with gummata of the liver. He lms > collected 14 eases 
in the literature. Syphilitic ulceration has been found in the small intestine 
and in the caecum. 

The most common seat in this tract is the rectum. The affection is found 
most commonly in women, and results from the growth of gummata in the 
submucosa above the internal sphincter. The process is slow and tedious, 
and may last for years before it finally induces stricture. The symptoms arc 
usually those of narrowing of the lower bowel. The condition is readily rec¬ 
ognized by rectal examination. The history of gradual on-coming stricture, 
the state of the patient, and the fact that there is a hard, fibrous narrowing, 
not an elevated crater-like ulcer, usually render easy the diagnosis from malig¬ 
nant disease. In medical practice these cases come under observation for 
other symptoms, particularly amyloid degeneration; and the rectal disease 
may be entirely overlooked, and only discovered post mortem. 

5. Circulatory System. 

Syphilis of the Heart .—A fresh, warty endocarditis due to syphilis is not 
recognized, though occasionally in persons dead of the disease this form is 
present, as is not uncommon in conditions of debility. Outgrowths on the 
valves in connection with gummata have been reported by Jnneway and others. 
Loomis groups the lesions into; (1) Gummata, recent or old; (3) fibroid 
induration, localized or diffuse; (3) amyloid degeneration; and (4) endar¬ 
teritis obliterans. I. Adler claims that changes in the blood-vessels of the 
walls of the heart are common both in congenital and acquired syphilis, even 
in cases without clinical symptoms or gross lesions. 



SYPHILIS. 


m 


Rupture may take place, as in the cases reported by Dandridgc and Nalty, 
or sudden death, as in the cases of Cayley and Pearce Gould; indeed, sudden 
death is frequent, occurring in 21 of 63 cases (Mracek). 

ilm (if,. Ih&.4rtcrics. —Syphilis plays an important role in arterio-scle- 
rosis and aneurism. Its connection with these processes will he considered 
later; here we shall refer only to the syphilitic atfection of the smaller vessels, 
yhich occurs in two forms: 

(°) A n M Ueratimj endarteritis, characterized by a proliferation of the 
subendothelial tissue. The new growtli lies within the elastic lamina, and 
may gradually (ill the entire lumen; hence the term obliterating. The media 
and adventitia are also in (iltratcd with small cells. This form of endarteritis 
described by Heubner is noi, however, characteristic of syphilis, and its pres¬ 
ence alone in an artery could not be considered pathognomonic. If, however, 
there are gummata in other parts, or if the condition about to be described 
exists in adjacent arteries, tliRurwess may be regarded as syphilitic. 

(b) Gummatous Prriarteljmx. —With or without involvement of the in- 
tima, nodular gummata may efevelop in the adventitia of the artery, produc¬ 
ing globular or o\oid swellings, which may attain considerable size. They 
are not infrequently seen in the cerebral arteries, which seem to be specially 
prone to this affection. This form is specific and distinctive of syphilis. 
Heuter and Schmorl have found Spirockmta pallida in the syphilitic aortitis, 
and Benda in gummatous arteritis of the cerebral vessels. 

6. Ilenal Syphilis. 

(«) Gummata occasionally arc found in the kidneys, particularly in cases 
in which there is extensive gummatous hepatitis. They are rarely numerous, 
and occasionally lead to scattered cicatrices. Clinically the affection is not 
recognizable. 

(h) Acute Syphilitic Nephritis .—This condition has been carefully stud¬ 
ied by the French writers and by Lafleur, of Montreal. It is estimated to 
oecnr in' the secondary stage in about 3.8 per cent, and may occur in from 
three to six months, sometimes later, from the initial lesion. The outlook 
is good, though often the albuminuria may persist for months;, more rarely 
chronic Bright's disease follows. Tn a few instances syphilitic nephritis has 
proved rapidly fatal in a fortnight or three weeks. The lesions are not spe¬ 
cific, but are similar to those in other acute infections. 

7. Syphilitic Orchitis. 

This affection is of special significance to the physician, as its detection 
frequently clinches the diagnosis in obscure internal disorders. Syphilis occurs 

(а) The gummatous grow th, forming an indurated mass or group of 

masses in the substance of the organ, and sometimes difficult to distinguish 
from tuberculous disease. The area of induration is harder and it affects 
the body of the testes, while tubercle more commonly involves the epididymis. 
It rarely tends to invade the skin, or to break down, soften, and suppurate, 
ail( l is usually painless. . 

(б) There is an inlezdiiiaLjtrchitis regarded as syphilitic, which leads 

fibroid induration of the gland and gradually to atrophy. It is a slow, 
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progressive change, coming on without pain, usually involving one organ 
more than another. 


Diagnosis, Tueatment, etc. 

General Diagnosis of Syphilis. —There is seldom any doubt concerning we 
existence of syphilitic lesions. Syphilis is common in the community, and is no s 
respecter of age, sex, or station in life. It is )iossihle that the primary sore 
may have been of trilling extent, or urethral and masked by a gonorrhoea, and 
the patient may not have had severe secondary symptoms, but such instances 
are extremely rare. Impiirics should be made into the history to ascertain if 
t he pa tient has had skin rashes, sore .throat, or if the hair has fallen out. Care¬ 
ful inspection should lie made of the throat and skin for signs of old lesions. 
Scars in the groins, the result of buboes, are uncertain evidences of syphilitic 
infection. The cicatrices on the legs are of ten^eo]ipcr-colored, though this can 
not be regarded as peculiar to syphilis. The bones should be examined for 
nodes. In doubtful cases the scar of the 'primary sore may he found, or there 
may be signs of atrophy or of hardening of the testes. In women, special 
stress has been laid upon the occurrence of frequent miscarriages, which, in 
connection with other circumstances, arc always suggestive. 

In the congenital disease, the occurrence within the first three months of 
snuffles and skin rash is conclusive. Later, the characters of the syphilitic 
facies, already referred to, often give a clew to the nature of some obscure 
visceral lesion. Other distinctive features are the symmetrical development 
of nodes on the bones, and the interstitial keratitis. 

The Spirorlttela pallida may he studied from the fresh * lesion. After 
cleaning carefully, serum is sucked out with it small Biers apparatus, and the 
living spirochetes may be seen in the special “dark field ” apparatus used for 
the purpose. 

Serum Diagnosis. —Wassermann's reaction has reached the clinical stage, 
and in good hands may he accepted as valuable aid in diagnosis. It is ob¬ 
tained in from 80 to !Mi per cent of all cases of syphilis with manifestation-. 
Observations*are not altogether in accord, but such syphtlographcrs ns NcissT 
and Finger are convinced of its practical value. The results in tabes and 
dementia paralytica are very constant. 

Therapeutic Test. —In a doubtful case, as, for example, an obstinate skin 
rash, or an obscure tumor in the abdomen, antisyphilitic treatment may prove 
successful, but this can not always he relied upon. 

Prophylaxis. —Irregular intercourse has existed from the beginning "f 
recorded history, and unless man’s nature wholly changes—and of this we 
can have no hope—will continue, ltesisting all attempts at solution, the 
social evil remains the great blot upon our civilization, and inextricably 
blended with it is the question of, the prevention of syphilis. Two measures 
are available—thjL one pergonal, the other administrative. 

Personal purittyis the prophylaxis which we, as physicians, are especially 
Ixiuqj&to advocate. Continence may be a hard condition (to some harder 
than,to others), hut it can lie borne, and it is our duty to urge this h'~ Min 
upon young ag}d old who seek our advice in jnttttere sexual. Certainly 11 
better, as St. Paul says, to marry than to bum, but if the former is not teas- 
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ible there are other altars than those ot Venus upon which a young man may 
,light fires. He may practise at least two of the five means by which, as the 
physician Hondibilis counselled I’anurge, carnal concupiscence may be cooled 
and quelled—hard work of body and hard work of mind. Idleness is the 
mother of lechery; and a young man will find that absorption in any pursuit 
will do much'.io cool passions which, though natural and proper, can not in 
the exigericic40t our civilization always obtain natural and proper gratification. 

To carry out successfully any administrative measures seems hopeless, at 
any- rate, in our Anglo-Saxon civilization. The state accepts the responsi¬ 
bility of guarding citizens against small-pox or cholera, but in dealing with 
syphilis the problem has been too complex and has hitherto baffled solution. 
Inspection, segregation, and regulation are difficult, if not impossible, to carry 
out, and public sentiment is bitterly opposed to this plan. The compulsory 
registration of every case of gonorrhea and syphilis, with greatly increased 
facilities for thorough treatment, offer a more acceptable alternative. 

Treatment. —-That the. later stages which come under the charge of the 
physician are so common, results, fti great part, from the carelessness of the 
patient,.who, wearied with treatment, can not understand why he should 
continue to take medicine after all the symptoms have disappeared; but, in 
part, the profession also is to blame'for not insisting more urgently that 
avqpifgd syphilis is not cured in a few months, but takes at least three years, 
during which time the patient should be under careful supervision. 

The discovery of the spirochete suggests prompt excision of the local 
breeding spot—tiic chancre—and in apes this may he done successfully within 
the first two weeks. I,ooal treatment of the chancre with mercury will also 


prevent the development of the disease in the ape. Much more important 
is the fact that the virus is destroyed in the ape treated with atoxyLin from 
three to ten days after inoculation, so that the animal may he reinfected. 
These arc practical points, the value of which in human practice will have 
to la; tested. T|ie „ fttoxyl (metanenic acid anilide) is strongly toxic to 
protozoan parasites, as its use in sleeping sickness has shown. It may be 
given intra-nmscularly in doses of three grains every third day for ten days, 
and then’ resumed, hood results have been reported by Lambkin with it. . 

Mcrc urv may be given by the mouth in the form of gray powder, the 
bvdwu' gvriiii) ciiiii creta, which Hutchinson recommends to he given in pills, 
one-grain doses with a grain of Dover's powder. One pill from four to six 
limes a day will usually suffice. I warmly endorse the excellent results which 
are obtained by this method, under which the patient often gains rapidly in 
weight, and the general health improves remarkably. U-may.be continued 
for mouths- .without uuy ill elTocts. Other forms given by the mouth are the 
pilules oL-iha-biuiodide (gr. -j 1 ,), or of the protiodide (gr. i), three times a 
day. “ If mercury be begun as soon as the state of the sore perniits of diagno¬ 
sis, and continued in small but adequate doses, the patient will’usunlh escape 
'"'thjmiat.throat and eruption” (Jonathan Hutchinson). ,J- 

Inunction is a still more effective means. A draehinJ#tlie ordinara mer¬ 
curial ointment is thoroughly rubbed into the skin every*cuing foi > 

on the seventh a warm bath is taken, and on the eighth the mercurial qov&se ^ 
is resumed. At least half an hour should be given to each inaction. It » 
*e’l to apply it at different places on successive days. The ades, PJ. the chert 
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and abdomen and the inner surfaces of the arms and thighs are the best, 
positions. * 

The mercury may be givenjby_diject injection into the muscles. If proper 
precautions arc taken in sterilizing the syringe, und if the injections are if 
into the muscles, not into the subcutaneous tissue, abscesses rarely resaffi 
One-third of a grain of the bichloride in twenty drops of wat|r nwy bgjjyadjjf 
Once a week, or from one to two grains of calomel in glycerin (20 minims). 

Still another method, greatly in vogue in certain parts of the Continent 
and in institutions, is^Mfligation. It may be carried out effectively by means 
of Lee's lamp. 1 The patient site on a chair wrapped in blankets, with the 
head exposed. The calomel is volatilized and deposited with the vapor oh the 
patient’s skin. The process lasts about twenty minutes, and the patient goes 
to bed wrapped in blankets without washing or drying the skin. 

A patient under mercurial treatment stonld avoid stimulants and live a 
regular life, not necessarily abstaining from business. Green vegetables and 
fruit should not be taken. Salivation is tt> be avoided. The teeth should be 
cleansed twice a day, and if the gums become tender, the breath fetid, or the 
tongue swollen and indented, the drug should be suspended for a week or 
ten days. 

In congenital syphilis the treatment of cases torn with bullae and other 
signs of the disease is not satisfactory, and the jhfants usually die within a 
few days or weeks. The child-should be nursed bv the mother alone, or, if 
this is not feasible, should be hand-fed, but under no. circumstances should a 
wet-nurse be employed. The child is most rapidly and thoroughly brought 
Under the influence of the drug by inunction. The mercurial ointment may 
be smeared on the flannel roller. This is not a very cleanly method, and 
sometimes rouses the suspicion of the mother. It is preferable to give the 
drug by the mouth, in the form of gray powder, half a grain three times a day. 
In the late manifestations associated with bone lesions, the combination of 
mercury and iodide of potassium is most suitable and is well given in the form 
of Gilbert’s syrup, which consists of the biniodide of mercury (gr. j), of 
potassium iodide (gss.), and water (?,ij). Of this a dose for a child under 
three is front five to ten drops three times a day, gradually increased. Under 
these measures, the cases of congenital syphilis usually improve with great 
rapidity. The medication should to continued at intervals for many months, 
and it is well to watch these patients carefully during the period of second 
dentition and at puberty, and if necessary to place them on specific tro^nioiit. 

In the treatment of the viscerftUesjons of syphilis, which come more dis¬ 
tinctly within the province of the physician, iodide of potassium is of mpnd 
of even greater value than mercury. Under its use ulcers rapidly heal, gum¬ 
matous fumora melt away, and we "have an illustration of a specific action only 
eqflalled by that ol mercury in the secondary stages, by iron in certain forms 
of anaemia, and byjuinine in malaria. It is as a rule well borne in an initial 
dose of ip grains"; given in milk the patient does not notice the taste. It 
should be gradu ally increased to 30 or more grains three times a day. Ip 
syphilis of the nervous system it may be used in still larger doses. Segum, 
who specially insisted upon' the advantage of this plan, urged that the drug 
should be pushed, as goodeffects were not obtained with the moderate doses. 

When syphilitic heggBps is suspected the combination of mercury and 
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BotUde of potassium is most satisfactory. If there is ascites, Addison's pill 
l&M it is often called) of. calomel,•digitalis, and squills will be found very 
ttseful. A patient of mine with-recurring ascites, on whom paracentesis was 
■Wpaitedly performed and who had an enlarged and irregular liver, took this 
Spu- for more, than a year with occasional intermissions, and ultimately there 
■jBB a complete disappearance of the dropsy and an extraordinary reduction 
■k the volume o# t^e liver. Occasionally the iodide of sodium is more satis- 
jfletpry than the iodide of potassium. It is less depressing and agrees better 
VHh the stomach. 

■ Syphilisjyid Marriage .—Upon this question the family physician is often 
tidied to decide. He should insist upon the necessity of two full years elaps¬ 
ing-between the date of infection and the contracting of marriage. This, it 
should be borne in mind, is the earliest possible limit, and marriage should be 
allowed only if the treatment has been thorough and if at least a year hat 
passed without any manifestation of the disease. 

Syphilis and Life Insurance .—An individual with syphilis can not be re¬ 
garded as a first-class risk unless he can furnish evidence of prolonged and 
thorough treatment and of immunity for two or three years from all mani¬ 
festations. Even then, when we consider the extraordinary frequency of tho 
cerebral and other complications in persons who have had this disease and 
who may even have undergone thorough treatment, the risk to the company 
is certainly increased (see’Brain well, Clinical Studies, vol. i). 

XXXn. GONORRHCEAL INFECTION. 

Gonorrhoea, one of the most widespread and serious of infectious diseases, 
presents many features for consideration. As a cause of ill-health and dis¬ 
ability the gonococcus occupies a position of the very first rank among its 
fellows. While the local lesion is too often thought to be trifling, in its singu¬ 
lar obstinacy, in the possibilities of permanent sexual damage to the individ¬ 
ual himself and still more in the “grisly troop” which may follow in its 
train, gonorrhmal infection does not fall very far short of syphilis in impor¬ 
tance. 

The importance of the infection in children has been much dwelt upon 
of late, particularly as in them the severer systemic lesions are liable to occur, 
but more especially from tho wide-spread and obstinate character of the epi¬ 
demics in institutions. The gonococcus vaginitis and the ophthalmia are 
very aerious diseases in children's hospitals and in infants' homes. The story 
of the gonococcus infection in the Babies’ Hospital, New York, for the past 
eleven years, as told by Holt (Ni Y. Med. Jour., March, 1905), illustrates the 
singular obstinacy of the infection. In spite of tho greatest care and pre¬ 
caution, there were in 1903 (55 cases of vaginitis, with 3 of ophthalmia and 
13 of arthritis. In 1904 there were 53 cases of vaginiti?, only 1(5 of which 
would have been recognized without the bacteriological examination. In all, 
in the eleven years, there were 37.3 cases of vaginitis, only (5 with ophthalmia 
*nd 26 with arthritis. Holt urges isolation and prolonged quarantine as the 
only measures to combat successfully the disease. 

The immediate and remote effects of the gonococcus may be considered 
under— 
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I. The primary infection. 

II. The spread in the genito-urinary organs by direct continuity of sur¬ 
face. 

III. Systemic gonorrhoeal infection. 

The primary lesion wc need not here consider, but we may call atten¬ 
tion to the frequency of the complications, such as periurethral abscess, gon¬ 
orrhoeal prostatitis in the male, and vaginitis, endocervicilis^jmd inflammation 
of the glands of Bartholini in the female. f 

Perhaps the most serious of all the sequels of gonorrhoea are thorn 
which result from the spread by direet continuity of tissue, tlonorrlueal sal¬ 
pingitis has been shown to be a not infrequent event. Metritis and ovaritis 
are also occasionally met with, and peritonitis. The gonococcus lias been 
found in pure culture in cases of acute general peritonitis. Equally impor¬ 
tant is the cystitis, which is probably much* more frequently the result of a 
mixed infection than due to the gonococcus itself. There is some danger of 
extension upward through the ureters to the Sidneys. The pyelitis, like the 
cystitis, is usually a mixed infection. * 

Systemic Goxorkweai. Ineixtiox. 

1. Gonorrhoeal Septicaemia and Pyaemia.—Tluwfever associated with the 
primary disease is not an indication of a generaldnfeetion, but probably fol¬ 
lows* the absorption of toxins. The presence of thtegonoeoceus inay be demon¬ 
strated in the blood, usually in connection with some local lesion, in which 
the patient succumbed to an acute..endocarditis. In one remarkable case fol¬ 
lowing the gonorrhiea the patient had an irregular fever for weeks. The 
gonococci were isolated from tho blood in pure culture. There was no endo¬ 
carditis and the patient recovered. Instances of severe, rapidly fatal general 
infection in gonorrho-a arc probably always associated wit h foci of sun pnra- 
tion in the urinary tract. 1 examined in Montreal a remarkable ease of rapid 
gonorrhoeal sepsis in a young man, who within ten days of the primary lesion 
was seized with severe chills and high fever. He rapidly Itecaine unconscious 
the fever persisted, and he fell into a condition of profound toxamiia and died 
early on the morning of the fourth day from the chill. At the autopsy, which 
was made about twelve hours after death, there was an acute urethritis and a 
small prosi at Mi-abscess not more than 2 or 3 cm. in diameter. The blood was 
fluid, tarry black, and unlike anything 1 have e\er seen liefore or since. 

Gonorrhwal Endocarditis .—This is a frequent and serious complication. 
Thayer has analyzed the cases which have been in my wards, 11 in all. In <> 
the gonococci were demonstrated morphologically and bv blood culture. In 
2 eases they were demonstrated only by staining. In 2 instances there were 
mixed infections. One case was typical clinically and at autopsy. 

Of other cardiac lesions, pericarditis occurred in t of the 30 fatal can's 
collected by Thayer and Lnzear. 

Aaile myoqimlitis was present in Councilman’s case. 

2. Gonorrhoeal Arthritis. —In many respects this is the most damaging- 
disabling, and serious of all the complications of gonorrhoea. Clement Lucas 
has collected 23 discs in children, of which 18 fnllmvflfl o pht h almia neo na¬ 
torum. It occurs mora-freqgently in males.than in females. In a aeries of 
252 cases collected by Northrup, 230 were in males; 130 eases were between 
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twenty and thirty years of age. It occurs, as a rule, during an acute attack 
of gonorrhcea. In 208 of Northrup’s series there was a urethral discharge 
while in hospital. It may occur as the attack subsides, or even when it has 
Become chronic. A j'yiiarrkral .arthritis of great intensity may occur in a 
ne;gly marr ied woman infected by an old gleet in her husband. As a rule, 
many joints era affected. In Northrop s series three or more joints were 
affected in 17fedtacs, one joint in 5(5 eases. I t is peculiar in*atta cking c ertain 
joi nts which are ra rely involved in acute rheumatism, as the/ stemo-clavie ular. 
tRSw gr-vn rtel)raLthc^te inporo-ma\illiiry nmfe acro-ilia c. 

Thu annUmmoal-eluuuji'x are variable. The inflammation i§ often peri- 
articular, and extends along the sheaths of the tendons. When effusion ofteurs jy 
in the joints it ra rely ..becomes purulent.. It has more commonly the charac¬ 
ters of a. synuv it is. About the wri-t and hand suppuration sometimes occurs 
in the sheaths. It has been siiggc.-icd that the >i tuple arthritis or synovitis 
follows absorption of ptomaines from tlu> urethral discharge, while the more 
severe suppurating forms are due to infection with pus organisms. It has 
now been defin itely shown that tlifc gonococcus itself, may be present, in..the 
intlmpyl joint_or-.il> the jM'i'i-artliriLic exudate. The gonococcus may often 
be obtained in pure culture from the joints. ,Sometimes the cultures are nega¬ 
tive ; in-other instances -there_ is a mixed infection with staphylococci .or 
stre ptoco cci. 

Clinical Course. —Variability and nMinacv are the two most distinguish¬ 
ing features. The following are the most important clinical forms: 

(ahAxHhjylyi''- which there are wandering pains about the joints, 
without redness or swelling. Thc-c persist for a long time. 

(b) JgQlfflcfhritic, in which several...joints become affected, just as in 
subacute artieular rheumatism. T he fever is slight: the local inflammation 
may fix itself in. one joint, but more commonly several become swollen and 
tender. In this form cerebral and cardiac complications may occur. 

(c) Acute, gonorrhtcal arthritis, in which a single articulation becomes 
suddenly involved. The pain is severe, the swelling extensive, and due chiefly 
to peri-articular oedema. The general fever is not at nil proportionate to the 
intensity of the local signs. The exudate usually resolves, though suppura¬ 
tion occasionally supervenes. 

(d) Chronic - Hydrarthrosi *-—This is usually mono-articular, and is par¬ 
ticularly apt to involve the knee. It comes on often without pain, redness, 
or swelling. Formation of pus is rare. It occurred only twice in 11(5 eases 
tabulated by Nolen. 

(e) Bursal and Bi/novial Form. —This attacks chiefly the tendons and 
their sheaths and the bursa* and the periosteum. The articulations may not 
bo affected. The bursa* of the patella, the olecranon, and the tendo Aehillis 
are most apt to be involved. 

(/) Septieamic.—h\ which with an acute arthritis the gonococci invade 
the blood, and the picture is that of an intense scptico-pya*inia, usually with 

endocarditis. 

(g) 'Bha.Paii4uL llc.el afManorrhm.—'V Ids is a remarkable form of podo- 
dynia due to local periosteal thickening and exostosis on the os calcis, causing 
pain and great disability. Baer has demonstrated the gonococcus in tho 
periosteal lesion. 
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The disease is much more intractable than ordinary rheumatism, and 
relapses are extremely common. It may become chronic and last for years. 

Complications. —Iritis is not infrequent and may recur with successive 
attacks. The visceral complications are serious. Kndoearditis, pericarditis, 
and pleurisy may occur. 

Treatment. —'The salicylates are of very little service, nor do they often 
relieve the pain in this affection. Iodide of potassium lias also proved nsole^ 
in my hands, even in large doses. A general tonic treatment seems much 
more suitable—quinine, iron, and, in the chronic cases, arsenic. 

The local treatment is very important. The thermo-cautery may be usdd 
to allay the pain and reduce the swelling. In acute cases, fixation of the 
joints is very beneficial, and in the chronic forms, massage and passive motion. 
Good results follow in a lew cases the use qf the dry hot air. The surgical 
treatment off this affection, as carried out nowadays, is more satisfactory, and 
I have seen strikingly good effects from incision and irrigation. 

A vaccine treatment lias been introduced, and good results arc reported by 
Cole and others. 

XXXIII. TUBERCULOSIS. 


I. Gunf.iiai, Ktiologv ami Momtio Anvtomy. 


Definition. —An infective disea-c, caused by llm Ulus tuberculosis, the 
lesions of which are characterized by nodular bodies called tubercles or diffuse 
infiltrations of tuberculous tissue which undergo caseation or sclerosis and 
may finally ulcerate, or in sonic situations calcify. 

Etiology. —t. Zoological Distiiihi thin. —Tuberculosis is one of the most 
widespread of maladies. 

In cold-blooded animals it is rare, owing doubtless to temperature con¬ 
ditions unfavorable to the development of the bacillus. Among reptiles m 
confmemenL it is, however, occasionally seen (Sibley). In fowls it is nil 
extremely Abimon disease, but there arc differences in avian tuberculosis suf¬ 
ficient Jg^arrant its separation from the ordinary form. 

_jy$taiestie animals tulierculosis i^tvidelv but unevenly distributed, 
aoiijf ruminants, bovines are chiefly a(Tfi*‘d. in sheep the disease is very 
Jure. In pigs it is frequent in some parts of Hu rope. Horses are rarely 
attacked. Dogs and cats are not. prone to the disease, but cases are described 
in which infection of pet animals has taken place from phthisical mastn~ 
Amongjfhe semi-domestic animals, such ns the rabbit and guinea-pig. the dis¬ 
ease ujper natural conditions is rare, although these animals, particularly the 
are extremely susceptible to it when inoculated. Among apes and inon- 
the wild state, tuberculosis is unknown, but in confinement it is the 
Formidable disease with which they have to contend. 
r«e import*t etiological fact in connection with tuberculosis in animals 
he widesp|#d occurrence of the disease in bovines, from which class »e 
derive nearly* all the milk and a very large proportion of the meat used for 
food. 

2 . 
moat 
the 



mat, STtTiBTirfi.jQg.Tins Disease in Man. —Tuberculosis is the 
real scourge of the human race. It prevails more particularly i" 
cities and wherever the population is massed together, lnuift 
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Fisher estimates (1908) that the death-rate at present in the United States 
u 164 per 100,000 living, that the deaths in 1906 were 138,000, and that of 
.those alive at present 5,000,000 would die of the disease. In England and 
’ffiVales tile deaths due to tuberculous disease in 1903 were 58,107, 11.3 per cent 
Mthe total mortality. 

Wt Qaag,taplduil position has very little influence. The disease is perhaps 
prevalent in the temperate regions than in the tropics, *but altitude is a 
flore"potent factor than latitude; in the high regions of the Alps and Andes 
and in the central plateau of Mexico the death-rate from tuberculosis is 
«pr low. 

* Race. —The American Indians have a death-rate more than double that 
of the whites. The negroes in the Southern States also have an extraordi¬ 
narily high death-rate, particularly in the cities. The Irish, both at home 
and in the United State's, are mofe prone to the disease than other European 
races. The rate in Ireland has increased, and in America the mortality is 
double that of the next highest European race. The Italians in the large 
American cities show a very high death-rate. The Jews everywhere have a 
low mortality from consumption—about one-luilf that of Christians—which 
Fishberg attributes to their adaptation to city life for the past 2,000 years. 

The..Decrcase of Tuberculosis .—There has been everywhere a remarkable 
diminution in the death-rate from the disease. The United States Census 
Report shows a decrease of 9.4 per cent of the general death-rate in 1900 over 
1890, and a decrease of 22.1 per cent in the death-rate from consumption. 
The English reports also show a progressive decrease. It is more particularly 
in the larger cities that there has been the most striking fall in the mortality. 
This was well brought out for London bv Beevor’s careful study, while in 
New York between 1887 and 1902. a period of sixteen years, there has been 
a decrease in the total tuberculous death-rate of 40 per cent (Biggs). In 
Massachusetts the rate has declined from 3.901 per million inhabitants in 
1851 to 1.595 in 1902 (S. W. Abbott). . 

3. Bacillus Tuhkijci losis.—R egarded as coLtagious in olden‘time, and 
always in certain countries. Villcinin first placed the infective nature of tuber¬ 
culosis on a solid experimental basis. Cohnheim and Salomonsen confirmed 
his results. Finally, after years of work, came the isolation of the tubercle 
bacillus by Koch, who demonstrated its invariable assoeiation with the dis¬ 
ease. The investigations which hi 1 had previously made upon anthrax and 
experimental traumatic infections, by perfecting the methods of research, 
paved the way for this brilliant discovery. His preliminary article* and his 
more elaborate later work t should be carefully studied by nnv one who wishes 
to appreciate the value of scientific methods. It forms one of the most mas¬ 
terly demonstrations of modern medicine. Its thoroughness appears in the 
fl >ot that in the years which have elapsed since its appearance the innumerable 
workers on the subject have not, so far as I know, added a solitary essential 
fact, to those presented bv Koch. 

•liftrgfi ological.Chanit : t <■ rs .—The tubercle bacillus occurs usually as a short, 
fihe rod, often slightlv bent or curved, and has an average length of nearly 
tlio diameter of a ml lil<M)d-<*or|>us»*le (B to | /*) ; mon 1 tar tly i s lows 

* Berliner klinische Woelienwlirift. 1882. 

f Mitthcilungen a. il. k. Oesundheilsamte, Bd. 2. 
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lateral outgrowths or simple branches. When stained it often presente a 
beaded appearance, which some have attributed to the presence of spores. 

With the basic aniline dyes it stains slowly, except at the body .tempera¬ 
ture. but retains the dye after treatment with acids—a characteristic which 
it is now known to share with several other bacterial species—the bsnilbia 
lejwse, bacillus ainegwatis, thcigrasa.and dung bacilli of Moeller, and the hatter 

Modes of Growth. —It grows on blood-serum, glycerin-agar, "bouillon, or 
om-potato—most readily on the first. The cultures must be kept at blood-*'? 
Ijeat. They grow slowly, and do not appear until about the end of the second/ 
week. The colonies form thin, grayish-white, dry, scale-like or wrinkled 
masses on the surface of the culture medium. Successive inoculations may be 
made from the cultures, and at the end of an indefinite series material from 
one of them inoculated into a guinea-pig will produce tuberculosis. 

Variations. — (a) In Form. —-The small branching forms are found not 
infrequently in tuberculous lesions. More complex structures, resembling the 
Driisen of the actinomyces are describ'd, and involution forms are not 
uncommon, particularly the small, oval, or round deeply staining bodies known 
as Schrbn’s capsules. 

(6) Specific Varieties. —In 1901 Koch startled the scientific world with 
the statement that the bacillus of bovine tuberculosis did not cause human 
tuberculosis, and that the bacillus of human tuberculosis did not cause tuber¬ 
culosis in cattle. At the Washington Congress (1908) he admitted that they 
were not distinct species, but differed from each other in certain characteristics, 
which have turn pointed out by Theobald Smith. The researches of \on 
Behring, ltavenel, and the English Commission have shown that it is possible 
to cause tulierculosis in cattle with the bacillus from man ; and therff are many 
cases in man caused by accidental infection from cattle. Bacillus tuberculosis 
opium appears in more irregular forms and produces only local inflammatory 
processes in mammals. Possibly infection with it may sometimes occur in man. 

Comj mititm and Products. —Tubercle bacilli contain water, various pro- 
tcids, fats (to which the peculiar staining reaction is due), a carbohydrate 
resembling glycogen, cellulose, free and combined nucleic acid, and a.-h 
(P. A. Levene). Koch’s tuberculin is a proteid glycerin extract from the 
bacilli. 

Distribution of the Bacilli. —The bacilli are found in all tuberculous 
lesions; in some in great abundance, in others sparsely. They are particu¬ 
larly numerous in actively growing tubercles, but in the chronic processes of 
lymph-glands and of the joints they are scanty. When a tuberculous focus 
communicates with a vein or with lymph-vessels, the bacilli may be spread 
widely throughout the body. In old lesions they may not Ire found in the sec¬ 
tions, and the demonstration of the true nature may be possible only by culture 
or inoculation. They are present in the blood in many cases. Large amounts 
must be used for the cultures. Jousset has isolated them in 11 of 35 cases of 
tuberculosis. 

The Bacilli outside the Body. —Patients with advanced pulmonary tuber¬ 
culosis throw off in the expectoration countless millions of the bacilli daily. 
From a patient with moderately advanced disease, the amount of whose 
toration was from 70 to 130 ec. daily, Nuttall estimated that there were in 
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siifteen counts, between January 10th and March 1st, from one and a half 
to four and a third billions of bacilli thrown off in the twenty-four hours. 
'iTheee figures emphasize the danger associated with phthisical sputa unless 
most carefully dealt with. When expectorated and allowed to dry, the sputum 
rapidly becomes dust, and is' distributed far and wide. Cornet collected the 
dust from the walls and bedsteads of various localities, and determined its 
virulence or innocuousness by inoculation into susceptible animals. Material 
’was. gathered from 21 wards of 7 hospitals, 3 asylums, 2 prisons, from the sur¬ 
roundings of G2 phthisical patients in private practice, and from 29 other 
localities in which tuberculous patients were only transient frequenters (out¬ 
patient departments, streets, etc.). Of 118 dust samples from hospital wards 
or the rooms of phthisical patients, 40 were infective and produced tubercu¬ 
losis. Negative results were obtained with the 29 dust samples from the 
localities occasionally occupied by consumptives. Virulent bacilli were ob¬ 
tained from tin* dust of the walls of 15 out of 21 medical wards. It is inter¬ 
esting to note that in 2 wards with many phthisical patients the results were 
negative, indicating that the dust in such regions is not necessarily infective. 
The infectiousness of the dust of the medical and surgical divisions of a hos¬ 
pital is in the proportion of 70.0 to 12.5. In a room in which a tuberculous 
woman had lived the flast from the wall in the neighborhood of the bed was 
infective six weeks after her death. No bacilli were found in the dust of an 
inhalation-chamber for consumptives. The experiments of Straws at the 
Charite Hospital. Paris, are important. In the nostrils of 29 assistants, 
nurses, and ward-tenders ho placed plugs of cotton-wool to collect the dust 
of the wards. In 9 of the 29 cases these contained tubercle bacilli and proved 
infective to animals. The question of the increase of tuberculosis among the 
permanent residents of health resorts frequented by consumptives is one of 
great interest. Gardiner has studied the problem at Colorado Springs, in 
which for twenty years tuberculous patients have been living, and he finds 
the nurifber of cases of tuberculosis originating in the city to be very small. 

Pseudo-tuberculosis. —While lesions resembling the nodules of tuberculosis, 
but due to a variety of bacteria, protozoa, and nematodes, are not uncom¬ 
mon in animals, pseudo-tuberculous processes are very rare in haman beings. 
Flcxner has described, under the name pseudo-tuberculosis hominis slrepto- 
thrira, a condition in human beings in which the lungs presented the appear¬ 
ance of a caseous pneumonia and numerous tubercle-like nodules existed in 
the peritonaeum. 'Pile micro-organism found in the lesions was a strepto- 
thrix, which differed greatly from the known forms of the bacillus tuberculosis 
and streptothrix nctinomyces. 

4. Modes of Infection*.—( a) Hereditary Transmission .—The possible 
methods of transmission of the germ in direct inheritance are three—trans¬ 
mission by the sperm, transmission by the ovum, and transmission through 
the blood by means of the placenta. 

There is no clinical evidence to support the view that direct transmission 
can occur through the sperm. In order that the disease could be transmitted 
hy the spernt it would be necessary that the tubercle bacilli should lodge in 
the individual spermatozoon which fecundates the ovum. The chances that 
Weh a thing could occur arc extremely small, looking at the subject from 
* numerical point of view, although wc know that tubercle bacilli do occa- 
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sionally exist in the semen; they become still smaller whan wo consider that 
the spermatozoon is made up of nuclear material, which the tubercle bacilluB 
is never known to attack. Experimentation is all opposed to sperm transmis¬ 
sion, the work of Gartner and others showing that the young of healthy 
female rabbits impregnated by tuberculous males arc never tuberculous, even 
though the females themselves often contract the disease. 

The possibility of transmission by the ovum must be accepted. Baum- 
garten has in one instance been able to detect the tubercle bacillus in the 
ovum of a female rabbit which ho had artificially fecundated with tubercu¬ 
lous semen. The work of Pasteur on pebrinc has shown the possibility of this 
form of transmission in the lower forms, though the question as to what etfect 
such inoculation would have upon the human ovum can not of course be 
answered. 

Probably the almost constant method of transmission in congenital tuber¬ 
culosis is through the blood current, the tubercle bacilli penetrating by way 
of the placenta. Certain authors hold that in these cases the placenta itself 
is invariably the seat of tuberculosis, and tubercles, indeed, have been demon¬ 
strated in several cases; but there are undoubted instances in which, with an 
apparently sound placenta, both the placental blood anil the foetal organs 
contained tubercle bacilli, notwithstanding the fact that the organs also 
appeared normal. 

Possible Latency of the Tubercle Germs. —Baumgarten and his followers 
assume that the tubercle bacilli can lie latent in the tissues and subsequently 
develop when, for some reason or other, the individual resistance is lowered. 
He likens such cases of latent tuberculosis to the late hereditary forms of 
syphilis, and explains the lack of development of the germs by the greater 
resisting power of the tissues of children. Baumgarten bases his belief in 
germ transmission upon two main factors—the great frequency of the disease 
in early life and the localization of tuberculous lesions in children, 

The mortality from tuberculosis in the first years of life is relatifmy high. 
Of 2,576 autopsies made on children, 27.8 per cent who died in the first year 
were tuberculous (Botz). Of 182 autopsies on children one year or under. 17 
were tuberculous (Comby). The localization of tuberculous lesions in chil¬ 
dren in the bones or joints is very common, Cnopp’s statistics showing that 
out of 298 tuberculous children of from a few days to twelve years of age, 147 
had bone or joint tuberculosis, and only 8 of these showed evidence of vis¬ 
ceral disease. Baumgarten is of the opinion that the accidental conveyance 
of tubercle bacilli to these points would not account for such a large pr<>|>or- 
tion of cases, and expresses the view that the bacilli have been present since 
birth and have developed when favorable conditions offered. The evidence in 
favor of Baumgarten’s view is both clinical and experimental. 

The clinical evidence exists in the form of undoubted cases of congenital 
tuberculosis. Warthin and Cowie in a recent study conclude that there are 
only five undoubted cases. A large proportion of those reported are doubtful, 
as the diagnosis rested on anatomical appearances without the detection of 
the bacilli. 

A number of laboratory workers have been able to show that congenital 
tuberculosis can be produced experimentally, the most prominent of these 
being Gartner, who was able to causa^fierculosis in young mice by ixncu- 
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lating the mother vyith tuberculosis, into eitlier the peritoneal cavity or tlie 
blood stream. Maffucci showed that after injecting eggs with avian tubercu¬ 
losis the disease may remain latent in the chick for weeks or even months. 

Against Baumgarten’s theory are the facts that the percentage of cases of 
congenital tuberculosis is extremely small, and that in the great majority of 
& instances the organs of foetuses born of tuberculous mothers give negative 
’i results when inoculated into guinea-pigs. 

.. The statistics of pulmonary tuberculosis with reference to hereditary trans¬ 
mission have been put on a new basis by the studies of Karl Pearson. For¬ 
merly, the disease itself was believed to be transmitted, but we know now 
that this is most exceptional. Tt is another matter with the soil—is there a 
special disposition of tissue favorable to the development of the more or less 
ubiquitous germ? On this point Pearson concludes from his researches (Sta¬ 
tistics of Pulmonary Tuberculosis, Duhm & Co., London, 1907) that “the 
diathesis of pulmonary tuberculosis is certainly inherited, and the intensity 
of the inheritance is sensibly the same as that of any normal physical char¬ 
acter yet investigated in man. Infection probably plays a necessary part, 
but in the artisan classes of the urban populations of this country (England) 
it is doubtful if their members can escape the risks of infection, except by 
the absence of diathesis—i. e., the inheritance of what amounts to a counter¬ 
disposition.” Another point of interest brought out by Pearson is that whether 
we deal with all tuberculosis stocks or only with those having no parental 
history, the elder children, particularly the first and second, are subject to 
tuberculosis at a much higher rate than the younger members—“ if this special 
incidence in the earlier bom be found to be true of other forms of patholog¬ 
ical inheritance, we have a very serious factor of national deterioration intro¬ 
duced by the growing limitations of the family.” 

While the demonstration of the contagiousness of tuberculosis has in some 
quartera^tensified the dread with which the disease is regarded, the terrible 
Ale of Hweditary transmission has been in great part abolished, to the great 
gain of suffering humanity. 

(6) Inoculation .—The infective nature of tuberculosis was first demon¬ 
strated by Yillcmin, who showed conclusively in 1865 that it couM be trans¬ 
mitted to animals by inoculation. The beautiful experiments of Cohnheim 
ami Salomonsen, who produced tuberculosis in the eyes of guinea-pigs and 
rabbits by inoculating fresh tubercle into the anterior chamber, confirmed and 
extended Villemin's original observations and paved the wav' for the reception 
of Koch’s announcement. It is now universally conceded that only tubercu¬ 
lous matter can produce, when inoculated, tuberculosis. In man tuberculosis 
is not often transmitted by inoculation, and when it does occur the disease 
usually remains local. This mode of infection is seen in persons whose occu¬ 
pation brings them in contact with dead bodies or animal products. Deipon- 
dTutors of morbid anatomy, butchers, and handlers of hides are subject to a 
local tubercle of the skin, which forms a reddened mass of granulation tissue, 
capping the dorsal surface of the hand or finger. This is the so-called 
post-mortem wart, the verruca necrogenica of Wilks. The demonstration of 
Its nature is shown by the presence of tubercle bacilli, and by inoculation 
experiments in animals. 

The statement that Laenncc co&gfceted phthisis from this source is prob- 
20 



ably false, since he did not die until twenty years after the inoculation and 
in the interval presented no manifestations. The possibility, however, of gen¬ 
eral infection must be borne in mind. Gerber reports that after accidental 
inoculation in the hand from a case of phthisis he had for months a “ Leichen- 
tubercle,” which was excised. Shortly afterward the lymph-glands of the 
■axilla became enlarged and painful, and when removed showed characteristic 
tuberculous changes, with bacilli. 

In the performance of the rite of circumcision children have been acci¬ 
dentally inoculated. Infection in these eases is probably always associated 
with disease in the operator, and occurs in connection with the habit of cleans¬ 
ing the wound by suction. 

Other means of inoculation have been described: as the wearing of ear¬ 
rings, washing the clothes of phthisical patients, the bite of a tuberculous 
subject, or inoculation from a cut by a broken spit-glass of a consumptive; and 
Czerny has reported two cases of infection by transplantation of skin. 

It has been urged by the opponents of vaccination that tuberculosis, as 
well as syphilis, may be thus conveyed, but of this there is no evidence. 
Lymph of revaccinated consumptives is non-infective. Lupus has originated 
at the site of vaccination in a few cases (C. Fox, Graham Little). It may 
be said, on the whole, that inoculation in man plays a trifling role in the 
transmission of tuberculosis. 

(c) Infection by Inhalation .—A belief in the contagiousness of pulmo¬ 
nary tuberculosis has existed from the days of the early Greek physicians, 
and has persisted among the Latin races. The investigations of Cornet afford 
conclusive proof that the dust of a room or other locality frequented In¬ 
patients with pulmonary tuberculosis is infective. The bacilli are attached 
to fine particles of dust and in this way gain entrance to the system through 
the lungs. 

Fliigge denies that the bacillus-containing dust is the dangerous clement 
in infection. Experimentally he has only succeeded in producing the disease 
when there is some lesion in the respiratory tract, lie thinks that the danger 
of infection by the dry sputum is very improbable. On the other hand, ho 
thinks that the infection is chiefly conveyed by the free, finely divided par¬ 
ticles of sputum produced in the act of coughing, and that these tiny frag¬ 
ments are suspended in the atmosphere. Those who cough very much and 
with the mouth open are most liable to infect the surrounding air. 

It is well remarked by Cornet, “The consumptive in himself is almost 
harmless, and only becomes harmful through bad habits.” It has been fully 
shown that the expired air of consumptives is not infective. The virus is 
only contained in the sputum, which when dry is widely disseminated in the 
form of dust, and constitutes the great medium for the transmission of Hie 
disease. 

Among the points urged in favor of this mode of infection are: 

(1) Primary tuberculous lesions are in a majority of all cases connected 
with the respiratory system. The frequency with which foci are met, with 
in the lungs and in the bronchial glands is extraordinary, and the statistics 
of the Paris morgue show that a considerable proportion of all persons dying 
of accident or by suicide present evidences of the disease in these parts. The 
post-mortem statistics of hospitals sho^| the same wide-spread prevalence of 



TUBERCULOSIS. 


291 


infection through the air-passages. Biggs reports that" more than 60 per cent 
'of his post mortcms showed lesions of pulmonary tuberculosis. In 125 autop¬ 
sies at the Foundling Hospital, New York, the bronchial glands were tuber¬ 
culous in every case. In adults the bronchial glands may be infected and the 
individual remain in good health.- H. P. Loomis found in 8 of 30 cases in 
which there were no signs of old or recent tuberculous lesionj that the bron> 
chial glands were infective to rabbits. 

(2) The greater prevalence of tuberculosis in institutions in which the 
residents are confined and restricted in the matter of fresh air and a free 
open life—conditions which would favor, on the one hand, the presence of the 
bacilli in the atmosphere, and, on the other, lower the vital resistance of the 
individual. The investigations of Cornet upon the death-rate from consump¬ 
tion among certain religious orders denoted to nursing give some striking 
facts in illustration of this. In a review of 38 cloisters, embracing the aver¬ 
age number of 4,028 residents, among 2.099 deaths in the course of twenty- 
five years, 1,320 (62.88 per cent) were from tuberculosis. In some cloisters 
more than three-fourths of the deaths are from this disease, and the mortal¬ 
ity in all the residents, up to the fortieth year, is greatly above the average, 
the increase being dne entirely to the prevalence of tuberculosis. It has been 
stated that nurses are not more prone to the disease than other individuals, but 
Cornet says that of 100 nurses deceased. 03 died of tuberculosis. The more 
perfect the prophylaxis and hygienic arrangements of an asylum or institu¬ 
tion, the lower the death-rate from tuberculosis. The mortality in prisons 
has been shown by Baer to be four times as great as outside. The death-rate 
from phthisis is estimated at 15 per cent of the total mortality, while in 
prisons it constitutes from 40 to 50 per cent, and in some countries, as Austria, 
over 60 per cent. Flick has studied the distribution of the deaths from 
tuberculosis in a single city ward in Philadelphia for twenty-five years. His 
researches go far to show that it is a house disease. About 33 per-cent of 
infected houses have had more than one ease. Less than one-third of the 
houses of the ward became infected with tuberculosis during the twenty-five 
years prior to 1888. Yet more than one-lmlf of the deaths from this disease 
during the year 1888 occurred in those infected houses. There arc, however, 
opposing facts. The statistics of the Brompton Consumption Hospital show 
that doctors, nurses, and attendants are rarely attacked. Dettweiler claims 
that no case of tuberculosis has been contracted among his nurses or attend¬ 
ants at Falkenstein. On the other hand, in the Paris hospitals tuberculosis 
decimates the attendants. 

(3) Special danger is believed to exist when the contact is very intimate, 
as between man and wife. Until recently nearly all writers have held that 
under these circumstances the husband or wife is much more likely subse- 
<|Uontly to die of tuberculosis. Upon the figures of the late Ernest Pope, of 
Saranac, Karl Pearson bases the following conclusions: (a) There is some sen- 
sible but slight infection between married couples; (5) this is largely obscured 
°r forestalled by the fact of infection from outside sources; (e) the liability 
to the infection depends on the presence of the necessary diathesis; (rf) nssorta- 
tive mating probably accounts for at least two-thirds, and infective action not 
more than one-third of the whole correlation observed in these cases. There 
are cases in which this source of infection seems to play an important r61e. 
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(d) Infection by Ingestion .—The work of the past few years has shown 
that we have taken too restricted a view in supposing infection in tubercu¬ 
losis to be chiefly through the lungs. There are two other channels, the ton¬ 
sils and the intestines, both of great importance. 

Tonsillar Infection .—The frequency o£ involvement of these glands has*, 
been shown by Schlenker, Arthur Iaitham, and Walsham. The bacilli pass* 
to the glands ot the neck and of the mediastinum, and reach the circulation 
through the lymph-channels. Or an infected bronchial gland becomes adher-' 
ent to a branch of the pulmonary artery; if a large number of bacilli escape, 
miliaiy tuberculosis follows; if only a small number, they reach the lungs, 
at the apices of which they lind conditions suitable for their growth. Through 
this tonsillar-cervical route bacilli may gain entrance without causing local 
disease at the portal of entry. It is a common method of infection in chil¬ 
dren, causing the “ scrofulous ” glands of the neck. 

Intestinal Infection .—Behring announced in 19011 that pulmonary tuber¬ 
culosis could be induced through intestinal infection, and he further main¬ 
tained that milk fed to infants was the chief cause of consumption in adults, 
the infection remaining latent. Behring's first contention was supported by 
Itavenel and others, who produced pulmonary tuberculosis in animals by feed¬ 
ing experiments, and it was demonstrated that the intestinal surface itself 
might remain intact. This does away with the objection raised by Koch 
that if infection through the milk of tuberculous cattle were common, primary 
intestinal tuberculosis should be more frequent, whereas in ten years among 
3,104 cases of tuberculosis in children then*were only 16 of primary bowel 
infection. Recent experiments have shown in a striking manner how the 
lungs act as filters for particles absorbed from the intestines. Yansteenberghc 
and Grysez have produced anthracosis of the lungs by introducing china-ink 
emulsion directly into the stomach (see Anthracosis, p. 631). They found 
a remarkable difference in young and adult guinea-pigs, in the former the 
carbon particles were filtered out by the mesenteric glands, while the lungs 
remained free; in the latter the glands were unaffected, but the lungs were 
carbonized. Calmette and Guerin, repeating the experiments of Ilavenel with 
hummed technique, have shown how easily the lungs may be infected through 
the intestinal' route without leaving the slightest trace of discos* of the bowel 
"itself. Behring’s view of the importance of infection through the intestinal 
route lias thus received the strongest support, and many go so far as to main¬ 
tain that a majority of all cases of phthisis originate in this manner. The 
truth is that this ubiquitous bacillus is not particular, and gains entrance 
through many portals—throat, lungs, and intestines. The important matter 
for the individual is the nature of the soil on which it falls. 

Qijoods, milk alone is a common source of infection, particularly in the 
large cities. In New York, Hess found tubercle bacilli in 16 per cent of 
107 specimens! The ordinary commercial pasteurization does not kill them- 

The flesh of tuberculous animals is rarely dangerous. 

5. Conditions Influencing Infection. — (a) General .— Environment is 
an all-important predisposing factor. Dwellers in cities are much more pi' 01 "' 
to the disease than residents of the country. Not only is the liability to infec¬ 
tion very much greater, but the conditions of life are such that the powers 
of resistance are apt to be weakened. As already stated, sunlight is one o 
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the most powerful agents in destroying the tubercle bacillus, so that in im¬ 
perfectly ventilated dwellings and workshops, and in residences in close, dark 
alleys, and in tenement houses the liability to infection is very much increased. 
The influence of environment was never better demonstrated than in the now 
well-known experiment of Trudeau, who found that rabbits inoculated with 
tuberculosis if confined in a dark, damp place without sunlight and fresh air 
rapidly succumbed, while others treated in the same way, but allowed to run 
wild, either recovered or showed very slight lesions. The occupants of 
prisons, asylums, and poorhouses, too often, indeed, in barracks and large 
workshops, are in the position of Trudeau’s rabbits in the cellar, and under 
conditions most favorable to foster the development of the bacilli which may 
have lodged in their tissues. The frequent respiration of air already breathed, 
upon which MacCormac of Belfast laid so much stress, appears to render the 
lungs less capable of resisting infection. 

The observations of Henry J. Bowditeh in this country and of Buchanan 
in England show that the disease prevails more widely in the wet, ill-drained 
districts—an increase which is associated with heightened vulnerability and 
greater liability to catarrhal a flections of all kinds. Gordon of Exeter has 
shown that the mortality is high in regions exposed to strong rainy winds. 
The influence of the dwelling has been already referred to in connection with 
Flick’s work. Xo single condition is of greater importance than that which 
relates to the proper arrangement and ventilation of the dwelling house. 

(6) Individual Predisposition .—The fathers of medicine, more particu¬ 
larly Hippocrates, Aretams, andPGalen, laid great stress upon the bodily con¬ 
formation of those prone to consumption. A great deal was written on the 
so-called habitus phtliisicm, which Hippocrates described in the following 
terms: 1 ‘ I'he form of body peculiar to subjects of phthisical complaints was 
the smooth, the whitish, that resembling the lentil; the reddish, the blue-eyed, 
the leuco-phlcgmatic; and that with the scapulas having the appearance of 
wings.” Undoubtedly the long, narrow, flat chest with depressed sternum is 
commonly enough seen in tuberculous patients, but there are only too many 
individuals with perfectly well-shaped chests who fall victims annually to 
the disease. The tuberculous or scrofulous diathesis, upon which formerly 
so much stress was laid, is now regarded simply as an indication of a type 
of conformation in which the tissues are more vulnerable and less capable of 
resisting infection. Beneke’s investigations on the viscera of phthisical 
patients indicate that the heart is relatively small, the arteries proportionately 
narrow, and the pulmonary artery relatively wider than the aorta. He sug¬ 
gests that this may lead to increase in the intrapulmonary blood pressure, 
and so favor catarrhal processes. The lung volume he found relatively greater 
in those affected with tuberculosis. A study of the composite portraiture of 
pulmonary tuberculosis has been made by Galton and Mahomed. In 442 
patients they separated two types of face—one ovoid and narrow, the other 
broad and coarse-featured. This corresponds in an interesting way to the 
'bathetic states formerly recognized—namely, the tuberculous, with thin skin, 
bright ey&f, oval face, and long, thin bones; and the scrofulous, with thick 
bps and nose_, opaque skin, large, thick bones, and heavy figure. These con¬ 
ditions, on which so much stress was formerly laid, indicate, as Fagg*’ tates, 
n °thing more than delicacy of constitution, incomplete growth, and imperfect 
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development. Sir A. E. Wright has shown tlmt the natural protective ele¬ 
ments, the opsonins, of the blood arc low in tuberculous patients, whose phago*/| 
cytic index is also \cry much below the normal standard. vi; 

(< ) lnfiumco of-Aye. —No ago isexempt. The disease is met with id? 
the suckling and in the octogenarian. Pulpmnnry ipi'iflr 

frequently, ns stated by Hippocrates, from the eighteenth fi^the thirtydlftl/' 
year. From ihJ fifth to the tenth year individuals are less prone to the dis¬ 
ease. Barhier and Bondin have studied the frequency of tuberculosis 

in children up to the fifteenth year in the l’aris Hospitals. Of 1,361, 306 
dtirete tuberculous, 31 per cent. At different ages different organs arc more 
’ prone to balnvolvcd. • During the first decade the hones, meninges, and lymph- 
glands are more frequently affected than at subsequent periods. 

(d) Sex. —The influence of sex is very slight. Women are perhaps some¬ 
what more frequently attacked than men,, possibly from the fact that in a 
more sedentary, indoor life they are more liable to infection. Pregnancy and 
lactation also are two conditions which are apf to lower, perhaps, the resistance 
of the organism. 

(e) Race. —(Sec page 285.) 

(/) Influence of Occupation. —The characteristics of an employment 
which tends to make tuberculosis unusually prevalent may be thus summa¬ 
rized: a low rate of wage, unsanitary surroundings, exposure to dust, excessive 
physical exertion, close confinement indoors, exposure to excessive heat, temp¬ 
tations to intemperance, with long and irregular hours (L. Brandt). 

(g) Certain local conditions influence infection, among which the follow¬ 
ing are the most important: 

The influence of catarrh of the respiratory passages in pulmonary tuber¬ 
culosis is well recognized. IIow often is a neglected cold blamed as the 
starting-point of the disease! It seems to act by lowering the resistance and 
favoring the conditions which enable the bacilli either to enter the system or, 
when onee in it, to grow. The liability of children to lymphatic tuberculosis 
is probably associated with the common catarrhal processes in the tonsils, 
throat, nnd bronchi. 

Certain <of the specific fevers predispose to tuliereulosis, among which 
measles and whooping-cough stand pre-eminent. They are often associated 
with a bronchial catarrh. In some of the cases it is probably not ft fredi 
infection which follows, but the blazing of n smouldering fire. Typjiojd fever, 
influenza, variola, and syphilis are all believed to favor the occurrence of the 
disease. Diabetes, as is well known, very often terminates in pulmonary 
tuberculosis, particularly in young persons. 

Chronic heart-disease, arterio-sclerosis, aneurism of the aorta, forms of 
chronic nephritis, cirrhosis of the liver, and the various forms of cerebro¬ 
spinal sclerosis, all are conditions which favor infection. It is remarkable 
in how many of the subjects of these disorders in general hospital practice the 
fatal event is a terminal acute tuberculosis, most frequently of the serous 
membranes. Subjects of congenital or acquired contraction of the orifice of 
the pulmonary artery usually die of tuberculosis. On the other hand, mitral 
v alvo dise ase, particularly stenosis, is stated to antagonize the disease (J- E- 
Graham). In children catarrhql. mUera-colitis probably favors the origin of 
tabe&mesentcrica. 
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The influence of haemoptysis and pleurisy will be referred to later. 

Txauma. —The relation of injury to tuberculosis is well known. A blow 
upon the chest may cause a pulmonary or pleural tuberculosis; injury to 
thejmee, a tuberculous arthritis; a- blow on the head, tuberculous meningitis. 
Probably in that cases the injured part is for a time a locus minoris rcsisten- 
tice, and if bagflp are present they may receive a stimulus to growth or under 
the altered conditions become capable of multiplying. Thd whole question 
is very fully discussed by Stem in his work on the relation of internal disease 
to injury. The relation of surgical intervention in local tuberculosis to the 
generalization of the disease is important. An existing lesion may be aggra¬ 
vated, and fresh local lesions muy appear, and, most serious of all) acute mil¬ 
iary tuberculosis may follow. 

General Morbid Anatomy and Histology of Tuberoulous lesions.— (1) 

Distribution of this Tubercles in the Body. —The organs of the body aro 
variously affected by tuberculosis. In adults, the lungs may bo regarded as 
the scat of election; in children, the lymph-glands, bones, and joints. In 
1,000 autopsies there were 275 cases with tuberculous lesions. With but two 
or three exceptions the lungs were affected. The distribution in the other 
organs was as follows: Pericardium, 7; peritonamm, 36; brain, 31; spleen, 23; 
liver, 12; kidneys, 32; intestines, 65; heart, 4; and generative organs, 8. 

The tuberculosis which comes under the care of the surgeon has a differ¬ 
ent distribution, as shown by the following figures from the Wurzburg clinic. 
Among 8,873 patients, 1,287 were tuberculous, with the following distribu¬ 
tion of lesions: Bones and joints. 1,037; lymph-glands, 196; skin and con¬ 
nective tissues, 77; mucous membranes, 10; genito-urinary organs, 20. 

(2) The Chances produced by the Tubercle Bacilli. 

(a) The Modular Tubercle. —The body which we term a “tubercle” pre¬ 
sents in its early formation nothing distinctive or peculiar, either in its com¬ 
ponents or in their arrangement. Identical structures are produced by other 
parasites, such as the act inoniyces, and by the strongylus in the lungs of sheep. 

The researches of Baumgarten have enabled us to follow in detail the evo¬ 
lution of a tubercle. 

(a) The multiplication of the tubercle bacilli, which is rapid and is ac¬ 
companied by their dissemination in the surrounding tissues partly by growth, 
partly in the lymph currents. 

09) The multiplication of the fixed cells, especially those of connective 
tissue and the endothelium of the capillaries, and the gradual production from 
them of rounded, euboidal, or polygonal bodies with vesicular nuclei—the epi¬ 
thelioid cells —inside some of which the bacilli are soon seen. 

(y) From the vessels of the infected focus, leucocytes, chiefly polynuclear, 
migrate in numbers and accumulate about the focus of infection. They do 
not survive. Many undergo rapid destruction. Later, as the little tuber¬ 
cle groym, tha louaacyt-m are chiefly of t ha. mononuclear variety (lymphocytes), 
which do not undergo the rapid degeneration of the polynuclear forms. 

(8) A reticulum of fibres is formed by the fibrillation and rarefaction 
of the connective-tissue matrix. This is most apparent, as a rule, at the 
margin of the growth. 

(«) In some, Imt not. all, tul>e ivies giant cells are formed hv an increase 
in tlie protoplasm and in the nuclei of an individual cell, or possibly by the 
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fusion of several cells. The giant cells seem to be in inverse ratio, to the 
number and virulence of the bacilli. In lupus, foint inWt»y|ijwH« and 
I ons gland s, in which thaJaacilli are scanty, the giant, cells are uumerm i 
while in miliary tubercles and all lesions in which the bacilli are abundant t 
gi ant cells are few in nnmhttr 

The bacilli then cause, in the first place, a proliferation of the fixed 
ments, with the production of epithelioid and giant cells; and, secondly,I 
inflammatory reaction, associated with exudation of leucocytes. How far 
leucocytes attack and destroy the bacilli has not been definitely settled-^! 
Metschnikoff claiming, Baumgarten denying, an active phagocytosis, J ' ' J 

(3) The Degeneration of Tubercle. — (a) Caseation .—At the central 
part of the growth, owing to the direct action of the bacilli or their produftts, 
a process of coagulation necrosis goes on in the cells, which lose their outline, 
become irregular, no longer take stains, and are finally converted into a 
homogeneous, structureless substance. Proceeding from the centre outward, 
the tubercle may be gradually converted into, a yellowish-gray body; in which, 
however, the bacilli are still abundant. No blood-vessels are found in them; 
Aggregated together these form the cheesy masses so common in tuberculosis, 
which may undergo softening, fibroid limitation (encapsulation), or calci¬ 
fication. 


(6) Sclerosis. —With the necrosis of the cell elements at the centre of the 
tubercle, hyaline transformation proceeds, together with great increase in the 
fibroid elements; so that the tubercle is converted into a firm, hard structure. 
Often the change is rather of a fibro-caseous nature; but the sclerosis pre¬ 
dominates. In some situations, as in the peritomeum, this seems to be the 
natural transformation of tubercle, and it is by no means rare in the lungs. 

In all tubercles two processes go on: the one—caseation—destructive and 
dangerous; and the other—sclerosis—conservative and healing. The ulti¬ 
mate result in a given case depends upon the capabilities of the body to restrict 
and limit tpe growth of the bacilli. There are tissue-soils in which the bacilli 
are, in all probability, killed at once— the seed has fallen by the wayside. 
There are others in which a lodgment is gained and more or less damage done, 
but-finally Jhe day is with the conservative, protecting forces— the seed lias 
fatten upon stony ground. Thirdly, there are tissue-soils in which the bacilli 
grow luxuriantly, caseation and softening, not limitation and sclerosis, prevail, 
and the day is with the invaders— the seed has fallen upon good ground. 

The action of the bacilli injected directly into the blood-vessels illustrates 
many points in the histology and pathology of tuberculosis. If into the vein 
of a rabbit a pure culture of the bacilli is injected, the microbes accumulate 
chiefly in the liver and spleen. The animal dies usually within two weeks, 
and the organs apparently show no trace of tubercles. Microscopically, in 
both spleen and liver the young tubercles in process of formation arc very 
numerous, and karyokinesis is going on in the liver-cells. After an injection 
-of a more dilute culture, or one whose virulence has been mitigated by age, 
instead of dying within a fortnight the animal survives for five or six weeks, 
by which time the tubercles are apparent in the spleen and liver, and often 
in the other organs. 

(4) The diffused Inflammatory Tubercle. —This is most frequently 
seen in the lungs. Only a great master like Virchow could have won the pro- 
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rfession.from a belief in the unity of phthisis, which the genius of Laonnec had 
jjrm Anatomical gl-ound, announced. Here and there a teacher, as Wilson Fox, 
Jg-otested, but the heresy prevailed, and we repeated the striking aphorism of 
sjiemeyer, “ The greatest evil which can happen to a consumptive is that he 
j Pm iiTd hecoma tuberculous.” It was thought that the products of any simple 
nfiammation might become caseous, and that ordinary catarrhal pneumonia 
terminated in phthisis. It was peculiarly fitting that from Germany, in which 
fhe (fualistic heresy arose, the truth of Laennec’s views should receive incon¬ 
testable proof, in the demonstration by Koch of the etiological unity of all the 
\VapoU8 processes known as tuberculous and scrofulous. 

Infiltrated tubercle results from the fusion of many small foci of infec¬ 
tion—so small indeed that they may not bo visible to the naked eye, but which 
histologically are seen to be composed of scattered centres, surrounded by areas 
in which the air-cells are filled with the products of exudation and of the 
proliferation of the alveolar epithelium. Under the influence of the bacilli, 
caseatioft takes place, usually in small groups of lobules, occasionally in an 
entire lobe, or even the greater part of a lung. In the early stage of the 
process, the tissue has a gray gelatinous appearance, the gray infiltration of 
Laennec. The alveoli contain a sero-fibrinous fluid with cells, and the septa 
are also infiltrated. These cells accumulate and undergo coagulation necrosis, 
forming areas of caseation, the infiltration tuberculeuse jaune of Laennec, 
the scrofulous or cheesy pneumonia of later writers. There may also be a 
diffuse infiltration and caseation without any special foci, a wide-spread tuber¬ 
culous pneumonia induced by the bacilli. 

After all, the two processes are identical. As Baumgarten states: “ There 
is no well-marked difference between miliary tubercle and chronic caseous 
pneumonia. Speaking histologically, miliary tuberculosis is nothing else than 
. a chronic caseous miliary pneumonia, and chronic caseous pneumonia is noth¬ 
ing but a tuberculosis of the lungs.” 

(5) Secondary Inflammatory Processes. —(a) The irritation caused 
by the bacilli invariably produces an inflammation which may, as h£s been 
described, be limited to exudation of leucocytes and serum, but may "j&so be 
much more extensive, and which varies with varying conditions. W^’ifind, 
for example, about the smaller tubercles in the lungs, pneumonia—either 
catarrhal or fibrinous, proliferation of the connective-tissue elements in the 
septa (which also become infiltrated with round cells), and changes in the 
blood and lymph-vessels. 

(b) In processes of minor intensity the inflammation is of the slow reac¬ 
tive nature, which results in the production of a cicatricial connective tissue 
which limits and restricts the development of the tubercles and is the essential 
conservative clement in the disease. It is to be remembered that in chronic 
pulmonary tuberculosis much of the fibroid tissue which is present is not in 
any way associated with the action of the bacilli. 

(c) Suppuration. Do the bacilli themselves induce suppuration? In 
so-called cold tuberculous abscess the material is not histologically pus, but 
a debris consisting of broken-down cells and cheesy material. It is moreover 
sterihv-that is, does not contain the usual pus organisms. The products of 
the tubercle bacilli are probably able to induce suppuration, as in joint and 
bone tn\jercnlosis pus is frequently produced, although this may be due to a 
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mixed infection. Koch states that the “ tuberculin ” is one of the best agents 
for the production of experimental suppuration. In tuberculosis of the lungs 
the suppuration is largely the result of an infection with pus organisms. 

II. Acute Miliary Tuberculosis. 

The modem knowledge of this remarkable form dates froH|ihe statement 
of Buhl (1856), that miliary tuberculosis is’a specific infection^pendent on 
the presence in the body of an uneneapsulatod yellow tubercle, or a tubercu- 
, lous cavity in the lung; and that it tears the same relation to the primary lesion 
as pyaemia does to a focus of suppuration. 

Carl Weigert established the truth of this brilliant conception by demon¬ 
strating the association of miliary tuberculosis with tuberculosis of the blood- 
vasggls. There are two groups of vessel tubercle—the tuberculous periangitis 
in which there is invasion of the adventitia, and the endangitis in which the 
tubercles start in the intima. The parts most frequently alTecte^are the 
pulmonary veins and the thoracic duct, less often the jugular vein, the supra¬ 
renal and the vena cava superior, and the sinuses of the dura mater, the aorta, 
and the endocardium. To the branches of the pulmonary veins it is not 
uncommon to find caseous glands adherent, penetrating the walls and show¬ 
ing a growth of miliary tubercles in the intima. A special interest belongs 
to tuberculosis of the thoracic duet, first accurately described and thoroughly 
studied by Sir Astley Cooper. Benda in a series of 19 cases of vessel tuber¬ 
culosis found in many instances an enormous number of bacilli, particularly 
.in the caseous tubercles of the thoracic duct. 

Access of the bacilli to the blood may take place by the perforation of an 
extra-vascular caseous mass into the lumen, or by the softening and ulcera¬ 
tion of a focus of tuberculous endangitis. The bacilli do not increase in the 
blood, but settle in the different organs, producing a generalized tuberculosis, 
of which Weigert recognizes three types or grades: I. The acute general mil¬ 
iary tuberculosis, in which the various organs of the body are stuffed with 
m'iliary'and submiliary nodules. II. A second form characterized by a small 
number of tubercles in one or many organs. Ilf. The occurrence of numer¬ 
ous tuberculous foci widely spread throughout the body, but in a more chronic 
form; the tutereles are larger and many are caseous. It is the chronic gen¬ 
eralized tuberculosis of children. Transitional forms between these groups 
occur. In the first variety, which we are here considering, there is an erup¬ 
tion into the circulation of an enormous numter of bacilli. Benda suggests 
in explanation of the profound toxaemia seen in certain cases (the typhoid 
form) that in addition the blood is surcharged with toxins from a large caseous 
focus which has eroded the vessel. 

Clinical Forms. 

The cases may be grouped into those with the symptoms of an acute gen¬ 
eral infection —the typhoid form; cases in which pulmonary symptoms pre¬ 
dominate; and cases in which the cerebral or cerebrospinal symptoms are 
marked—tuberculous meningitis. 

Other forms have been recognized, but this division covers a large majority 
of the cases. 
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Taking any-series of cases it will be found that the meningeal form of acute 
tuberculosis exceeds in numbers the cases with general or marked pulmonary 


.J. 1. General or Typhoid Torn. — Symptoms. —The patient here presents 
the symptoms of a profound infection with few if any local signs. The cases 
simulate and asMpfrequently mistaken for typhoid fever. After a period of 
failing healtlu^th loss of appetite, the patient becomes feverish and weak. 
Oceasionalljs^ic disease sets in fnore abruptly, but in many instances the 
anamnesis closely resembles that of typhoid fever. Nose-bleeding, however, 
is rare. The temperature increases, the pulse becomes rapid and feeble, the 
tongue dry; delirium becomes marked and the cheeks are flushed. The pul¬ 
monary symptoms may be very slight; usually bronchitis exists, but is not 
more severe than is common with typhoid fever. The pulse is seldom dicrotic, 
but is rapid in proportion to the pyrexia. Perhaps the most striking feature 
of the temperature is the irregularity; and if seen from the outset there is 
not the Heady ascent noted in typhoid fever. There is usually an evening 
rise to 103°, sometimes 104°, and a morning remission of from two to thj$e 
degrees. Sometimes the pyrexia is intermittent, and the thermometer miy 
register below normal during the early morning hours. The inverse type of 
temperature, in which the rise takes place in the morning, is held by some 
writers to be more frequent in general tuberculosis than in other diseases. la 
rare instances there may be little or no fever. ' On two occasions I have had 
a patient admitted to my wards in a condition of profound debility, with a 
history of illness of from three to four weeks’ duration, with rapid pulse, 
tluakfltLnhfieks, dry tong ue, and very slight-elevation in temperature, in whom 
(post mortem) the condition proved to be general tuberculosis. In one in¬ 
stance there was tolerably extensive disease at the right apex, Reinhold, from 
Biiutiller’s clinic, has recently called attention to these afebrile forms of acute 
tuberculosis. In !) of .’>2 cases there was no fever, or only a transient rise. 

In a considerable number of these eases the res pi ra t io n s are increased 
in frequency, particularly in the early stage, and there may be signs of diffuse 
bronchitis and slight cyanosis. Chcync-Stokes breathing occurs toward the 
close. 

Active delirium is rare. More commonly there are torpor and dulness, 
gradually deepening into coma, in which the patient dies. In some cases 
the pulmonary symptoms become more marked; in others, meningeal or cere¬ 


bral features occur. 

Diagnosis.— The differential diagnosis between general miliary tubercu- 
losia without local manifestations and typhoid fever is extremely difficult, a 
point, of importance, to which reference has already been made, is the irregu¬ 
larity of the temperature curve. The greater frequency of the respirations and 
the tendency to slight cyanosis is much more common in tuberculosis, mere 
are cases, however, of typhoid fever in which the initial bronchitis is * evc ’™ 
may lead to dyspmra and disturbed oxygenation. 1 ie coug may 
slight or absent. Diarrhoea is rare in tuberculosis; the bowels arc usual y 
constipated'; but diarrhoea may occur and persist for days. In cer al ^ 

Ihe diagnosis has been complicated still further by the occurrence of Wood 
ju the stools. Enlargement of the spleen occurs m general tubercnlosi^l^ 

is-n eitw ^ marked as in typhoid fever. In children, however* 
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the enlargement may be considerable. The urine may show traces of albu¬ 
min, and unfortunately Ehrlich's diazo-reaction, which is so constant in 
typhoid fever, is also met with in general tuberculosis. The absence of the 
characteristic roseola is an important feature. Occasionally in acute tubercu¬ 
losis reddish spots may occur and for a time cause difficulty, but they do.not - 
come out in crops, and rarely have the characters of the true typhoid eruptio^ 
Herpes is perhaps more common in tuberculosis. Toward the close, petechujj - 
may appear on the skin, particularly about the wrists. A rare event is jaun*,! 
dice, due possibly to the eruption of tubercles in the liver. It is to be romem- ' 
bered that the'lesions of acute tuberculosis and of typhoid fever lmvo been 
demonstrated in the same body. 

A negative Widal test and the absence of typhoid bacilli in blood-cultures 
may be of decisive importance in these doubtful eases. In very rare instances 
tubercle bacilli have been found in the blood. Leueocytosis is more common 
in miliary tuberculosis than in typhoid fever, in which leucopenia is the rule. 
Careful examination of the eyes may show choroidal tubercles, though I have 
.aiver kngwn a diagnosis made on their presence alone. In .the fluid obtained 
IMlumbar puncture the tubercle bacilli may be abundant, even when there is 
no aetive meningitis. In a few eases the bacilli have been found in the urine. 
Blood-cultures have been occasionally successful. 

2. Pulmonary Form.— Sy.mitoms.— From the outset the pulmonary symp¬ 
toms are marked. The patient may have had a cough for months or for 
years without much impairment of health, or he may lie known to lie the 
subject of chronic pulmonary tuberculosis. In other instances, particularly 
in children, the affection follows measles or whooping-cough, and is of a dis¬ 
tinctly broncho-pneumonic type. The disease begins with the symptoms of 
difluse bronchitis. The cough is marked, the expectoration muco-purulent. 
occasionally rusty, lliemoptysis has been noted in a few instances' From the 
outset dy-pmea is a striking feature and may be out of proportion to 1 he 
intensity of the physical signs. There is more or less cyanosis of the lips and 
finger-tips, and the cheeks are suitused. Apart from emphysema and the later 
stages of severe pneumonia I know of no other pulmonary condition in which 
the cyanosis*is so marked. The physical signs are those of bronchitis. In 
children there may lx: defective resonance at the bases, from scattered areas of 
broncho-pneumonia; or, what is equally suggestive, areas of hyper-resonance.. 
Indeed, the percussion note, particularly in the front of the chest, in soma 
cases of miliary tuberculosis, is full and clear, and it will lie noted (post mor¬ 
tem) that the lungs are unusually voluminous. This is probably the result 
of more or less wide-spread acute emphysema. On auscultation’ the rales 
are either sibilant and sonorous or small, fine, anti crepitant. There may be 
fine crepitation from the occurrence of tubercles on the pleura (Jiirgenson). 
In children there may be high-pitched tubular breathing at the bases or toward 
the root of the lung. Toward the close the rales may be larger and more 
mucous. The temperature riscs^o 102° or 103°, and may present the inverse 
type. The pulse is rapid and feeble.. .In the very acute cases the spleen is 
alyay* enlarge d. The disease may Mnya.jCuiaUn.icn. or twelve days, nr may 
be protracted fqrjKeeks or even-mouths. 

HIaonosis.— The diagnosis of this form offers less difficulty and is more 
frequently made. There is often a history of previous cough, or the patient 
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is known to bo the subject of local disease of the lung, or of the lymph-glands, 
or of the bones. In children these symptoms following measles or whoop¬ 
ing-cough indicate in the majority of cases acute miliary tuberculosis, with 
or without broncho-pneumonia. Occasionally the sputum contains tubercle 
bacilli. 

r The choroidal tubercle occurs in a limited number of c^ses and may help 
Bho diagnosis. More importanttin an adult is the combination of dyspnea 
Srith j y a no a i a- fl nd the signs of a.'^iffuse. bronchit is. In some instances the 
occurrence of cerebral symptoms at once gives a clew to the nature of the 
trouble# 

3. Meningeal Form ( Tuberculous Meningitis, Basilar Meningitis). —This f 
affection, which is also known as acute hydrocephalus or “water on the 
brain,” is essentially an acute tuberculosis in which the membranes of the 
brain, sometimes of the cord, bear the brunt of the attack. Our first accurate 
knowledge of this affection dates from the publication of Robert Whytt’s 
Observations on the Dropsy of the Brain, Edinburgh, 17/38. He studied 20 
cases and divided the disease into three stages, according to the condition of 
the pulse. 

Though Ouersant had as early as 1827 used the name granular menin¬ 
gitis for this form of inflammation of the meninges, it was hot until 1830 
that Papavoinc demonstrated the nature of the granules and noted their 
occurrence with tubercles in other parts. 

In 1832 and,J833, W. \V. Gerhard, of Philadelphia, made a very careful 
study of the disease in the Children’s Hospital at Paris, and his publica¬ 
tions, more than those of any other author, served to place the disease on 
a firm anatomical and clinical basis. 

There' are several special etiological factors in connection with this form. ^ 
It is much more common in children than in adults. It fs rare during the I 
first year of life, more frequent between the second and the fifth years. In a 
majority of the cases a focus of old tuberculous disease will be found, com- 1 ' 
monly in the bronchial nr mesenteric glands. In a few instances the affec¬ 
tion seems to be primary 'in the meninges. It is very difficult, however, in 
an ordinary post mortem to make an exhaustive search, and the lesion may ' u 
be in the bones, sometimes in the middle ear, or in the genito-urinary organs. 

In those instances in which no primary focus has been discovered it has been 
suggested that .the bacilli reach the meninges through the cribrifprm_plate of 
the ethmoiiLfrom the upper part of iho nostrils, but this is not probable. 

Mobud Anatomy. —The meninges at the base are most involved, hence the 
term basilar meningitis. The parts about the optic chiasm, the Sylvian fis¬ 
sures, and the interpeduncular space are affected. There may be only slight 
turbidity and matting of the membranes, and a certain stickiness with serous 
infiltratioh; but more commonly there is a turbid exudate, fibrino-purulent 
in character, whi ch covers the structures at the base, surrounds the nerves, 
extends into the Sylvian fissures, and appears on the lateral, rarely on the 
upper, surfaces of the hemispheres. The tubercles may lie very apparent, 
particularly in the Sylvian fissures, appearing as small, whitish n °dules on 
the membranes. They vary much in number and size, and may be difficult 
to find. The amount of exudate licars no definite relation to the abundance 
of tubercles. The arteries of the anterior and posterior perforated spaces 
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should bo carefully withdrawn and searched, as upon them nodular tuberclS 
may be found when not present elsewhere. In doubtful cases the middlejcerej 
bral arteries should be very carefully removed, spread on a glass plato wfjfi 
a black background, and examined with a lens. The tubercles are thdrSeSf 
as nodular enlargements on the smaller arteries. The lateral ventriblpa 
dilated (acute hydrocephalus) and contain a turbid fluid j the ependyma mAv 
be softened, and* the septum lucidnm and fornix are usually broken down. 
The convolutions are often flattened and the sulci obliterated owing to (be 
increased intra-ventricular pressure. There is a tuberculous endarteritis with 
the formation of intimal tubercles, due to implantation of bacilli from the 
blood (Hektoen). Proliferation in the adventitia, with invasion of the media 
and intima are common, forming nodular circumscribed tubercles. The 
lumen of the vessel is narrowed and thrombosis may result. The meninges 
are not alone involved, but the contiguous cerebral substance is more or less 
oedematous and infiltrated with leucocytes, so that anatomically the condition 
is in reality a meningo-enceplialitis. 

There are instances in which the acute process is associated with chronic 
meningeal tuberculosis; cases which may for months present the clinical pic¬ 
ture of brain tumor. 

* Although in a majority of instances the process is cerebral, the spinal 
meninges may also be involved, particularly those of the cervical cord. There 
are cases indeed in which the symptoms are chiefly spinal. A sailor, who had 
fallen on the deck three weeks before his death, was admitted to the Montreal 
General Hospital. He presented signs of meningitis, chiefly spinal, which 
were naturally attributed to traumatism. ' The post mortem showed absence 
of tubercles and lymph at the base of the brain, and an extensive eruption 
of miliary tubercles with much turbid lymph over the entire spinal meninges. 
There were small cheesy masses at the apices of the lungs. 

Symptoms. —Tuberculous meningitis presents an extremely complex clini¬ 
cal picture. It will be best to descrilw the form found in Children. 

Prodromal symptoms are common. The child may have been in failing 
health for some weeks, or may be convalescent from measles or whooping- 
cough. In many instances there is a history of a fall. The child gets thin, 
is restless, peevish, irritable, loses its appetite, and the disposition may com¬ 
pletely change. Symptoms pointing to the disease may then set in, either 
quite suddenly with a convulsion, or more commonly with headache, vomit¬ 
ing, and fever, three essential symptoms of the onset which are rarely absent. 
The pain may be intense and agonizing. The child puts its hand to its head 
and occasionally, when the pain becomes worse, gives a short, sudden cry. the 
so-called hydrocephalic cry. Sometimes the child screams continuously until 
utterly exhausted. I saw in West Philadelphia a case of basilar meningitis in 
a girl of thirteen, who for three days, when not under the influence of a pow¬ 
erful sedative or of chloroform, screamed at the top of her voice so as to he 
heard a square or more away. The vomiting is without apparent cause, and 
is independent of taking of food. Constipation is usually present. Tho fever 
is slight, but gradually rises to 102° or 103°. The pulse is at first rapid, subse¬ 
quently irregular_gnd slow. The respirations are rarely altered. During 
deep the child is restless and disturbed. There may be twitchings of the mus¬ 
cles, or sadden startings; or the child may wake up from sleep in great terror. 
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f fills early stage tho pupils ar ? usually contract ed. These are the el 
iptoms of the initial stage, or, as it is termed, the stage of irritation. 

In the second period of the disease these irritative symptoms subside; vc 
jtng,ii| no longer marked, the abdomen becomes retracted, boat-shaped 
0 ttd. The bowels are obstinately constipated, the child no longer co 
pqiiis'j>f headache, but is dull and apathetic, and when roused is more or It 
, delirious. The head is often retracted and the child utters to occasional ci 
The pupils are dilated or irregular, and a squint may develop. Sighing rt 
piration is common. Convulsions may occur, or rigidity of tho muscles of 01 
side or of one limb. The temperature is variable, ranging from 100° 
102.5°. ‘A blotchy navth e mn H ie sk; n If the flnger-na 

is drawn across the skin of any region a red line comes out quickly, tl 
so-called tache cerebrate, which, however, has no diagnostic significance. 

In the final period, or stage of paralysisj the coma increases and the chit 
ban not be roused. Convulsions are not infrequent, and there are spasmodi 
contractions of the muscles of the back and neck. Spasms may occur in th( 
limbs of one side. Optic neuritis and paralysis of the ocular muscles may b< 
present. '.The pupils become dilated, the eyelids are only partially closed, and 
the eyeballs are rolled up so that tho cornese are only uncovered in part by 
the upper eyelids. Diarrhoea may occur, the pulse becomes rapid, and the 
child may sink into a typhoid state with dry tongue, low delirium, and invol¬ 
untary passages of urine and fasces. The temperature often becomes sub¬ 
normal, sinking in rare instances to 93° or 94°. In some cases there is an 
ante-mortem elevation of temperature, the fever rising to 106°. The entire 
duration of the disease is from a fortnight to three or four weeks. '/A leuflo- 
cytosis is not infrequently present throughout the disease. 

Tbffrv are raity of tuberculous meningitis which pursue a more rapid 
course. They set in with great violence, often in per sons app arent ly in goo d 
health, and may prove fatal wit hin a few d ays. T n these i nstanep.^ more ■ 
c ommonly seen in adults, t he convex surface of the, brain is usually involved. 
There are again instances which are essentially chronic and display symptoms 
of a limited meningitis, sometimes with pronounced psychical symptoms, and 
sometimes with those of cerebral tumor. 


There are certain features which call for special comment. 

The irregularity and slowness of the pulse in the early and middle stages 
of the disease are points upon which all authors agree. Toward the close, as 
the heart’s action becomes weaker, the pulsations are more frequent. The 
temperature is usually elevated, but there are instances in which it does not 
rise in the whole course of the disease much above 100°. It may be extremely 
irregular, and the oscillations are often as much as three or four degrees in 
the day. Toward the close the temperature may sink to 95°, occasionally to 
94°, or there may be hyperpyrexia. In a case of Biiumler’s the temperature 
rose before death to 43.7° C, (110.7° F.). 

The ocular symptoms of the disease are of special importance. In the 
early stages narrowing of the pupils is the rule. Toward the close, with in¬ 
crease Jn jthe intra-cranial pressure, the pupils dilate and arc irregular. 
There may lie conjugate deviation of the eyes. Of ocular palsies the third 
nerve is most frequently involved, sometimes with paralysis of the face, limbs, 
and hypoglossal nerve on the opposite side (syndrome of Weber), due to a 



804 


SPECIFIC INFECTIOUS DISEASES. 


lesion limited to the inferior and internal part of the crus. The changes in 
the retinas are very important. Neuritis is the most common. According, 
to Gowers, the disk at first becomes full colored and has hazy outline^ 
and the veins are dilated. Swelling and striation become pronounce®, bjf 
the neuritis is rarely intense. Of 26 cases studied by Garlick, in 6 the condi* 
tion was of diagnostic value. The tubercles in the choroid are rare and mudj| 
less frequently seen during life than post-mortem figures would indicate.'- 
Thus Litton found them (post mortem) in 39 out of 62 cases. They were 
present in only 1 of the 26 cases of tuberculous meningitis examined by Gar- 
lick. Heinzel examined with negative results 41 cases. 

Among tho motor symptoms convulsions are most common, but there "are 
other changes which deserve special mention. A tetanic contraction gpie 
limb may persist for several days, or a cataleptic condition. Tremor and athe- 
toid movements arc sometimes seen. Tho paralyses are either hemiplegias 
or monoplegias. Hemiplegia may result from disturbance in the cortical 
branches of the middle cerebral artery, occasionally from softening in the 
Inittrnal capsule, due to involvement of the central branches. Of monoplegias, 
thal'of the face is perhaps most common, and if on the right side it may occur 
witl^ aphasia. In two of my cases in adults aphasia occurred. Brachial mono¬ 
plegia may be associated with it. In tho more chronic cases the symptoms 
persist for months, and there may be a characteristic Jacksonian epilepsy. 
Kemig’s sign is present as a rule (see Cerebro-spinal Fever). 

The diagnosis of tuberculous meningitis is rarely difficult, and points 
upon which special stress is to be laid are the existence of a tuberculous focus 
p the body, the mode of onset and the symptoms, and the evidence obtained 
sn lumbar puncture. The fluid withdrawn is usually turbid, often sterile, 
jknjtnn centrifugalizing, the bacilli may be discovered. The cells arc usually ■ 
ISp mononuclear lymphocytes. 

a MT he prognosis in this form of meningitis is always most serious. I have 
jflkher seen a case which I regarded as tuberculous recover, nor have I seen 
pbst-mortem evidence of past disease of this nature. Cases of recovery have 
been reported by reliable authorities, but they are extremely rare, and there is 
always a reasonable doubt as to the correctness of the diagnosis. The differ¬ 
entia features and treatment will be considered in connection with acute 
meningitis. 


III. TUBEBOUtOSIS OP TIIE LYMPHATIC SYSTEM. 

1. Tuberculosis of the Lymph-glands (Scrofula). 

Scrofula is tubercle, as it has been shown that the bacillus of Koch is the 
essential element. Formerly special attention was given to different types 
of scrofula, of which two important forms were recognized—thfi.eaoguine, in 
which the child was slightly built, tall, with small limbs, a fine clear skin, 
soft silky hair, and was mentally very bright and intelligent; and the phl<y- 
matic4yp e ; hi which the child was short and thick-set, with coarse features 
muddy complexion, and a dull, heavy aspect. It is not yet definitely settled 
whether the virus which produces the chronic tuberculous adenitis or scrofula 
differs from that which produces tuberculosis mother parts', or whether it is 
the local conditions in the glands which accouniffor the slow development and 
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Efliuaer course, The experiments of Arloing would indicate that the vims wai 
jfcttefiuated or milder, for he has shown that the caseous material of a lymph- 
||pA-killed guinea-pigs, while rabbits escaped. The guinea-pig, as is well 
■BjSwky is the more susceptible animal of the two. The observations of Lin- 
U&g&MtiU m ore p onclusive. as showing a variation in the virulence of the 
feh erele bacillus. Guinea-pigs inoculated with ordinary tubercle showed 
lymphatic infection within the first week, and the animals vliod within three 
monthB; infected with material from scrofulous glands, the lymphatic enlarge¬ 
ment did not appear until the second or third week, and the animals sur¬ 
vived for six or seven months. He showed, moreover, that the virulence of the 
infection ohtained from the scrofulous glands increased in intensity by passing 
tljjppgh a series of guinea-pigs. In a certain number of cases the infection is 
with the bovine germ, but exactly in what proportion, and with what special 
clinical features have not yet been determined. 

Tuberculous adenitis, met with at all ages, is more common ia -children 
than, in adults; and may occur in old age. * 

Tubercle bacilli are ubiquitous; all are exposed to infection, and upon^Hj. 
local conditions, whether favorable or unfavorable, depends the fate oJ^mflL 
organisms which find lodgment in our bodies. A special predisposing 
in lymphatic tuberculosis is catarrh of the mucous membranes, which inlM® 
excitos slight adenitis of the neighboring glands. In a child with constant^ 
recurring naso-pharyngeal catarrh, the bacilli which lodge on the mucous 
membranes find in all probability the gateways less strictly guarded and are 
taken" up by the lymphatics and passed to the nearest glands. The impor¬ 
tance of the tonsils as an infection-atrium has of late been urged. In condi¬ 
tions of health the local resistance, or, as some would put it, the phagocytes, 
would be active enough to deal with the invaders, but the irritationsjif a 
chronic catarrh weakens the resistance of the lymph-tissue, and the baci^Bm, 
enabled to grow and gradually to change a simple into a tuberculous adeilM; 
(The frequent association of tuberculous adenitis of the bronchial glands 
iwhooping-cough and with measles, and the frequent association of tubercle 
•in the mesenteric glands in children with intestinal catarrh, find in this way 
a rational explanation. After all, as Virchow pointed out, an > increased vul¬ 
nerability of the tissue, however brought about, is the important factor in the 
disease. 

The following are some offeatures of interest in tuberculous ade- 
. nitis: 

(a) The local character of the disease. Thus, the glands of the neck, or 
at the bifurcation of the bronchi, or those of the mesentery, may be alone 
involved. 


(6) The tendency to spontaneous healing. In a large proportion of the 
cases the battle which ensues between the bacilli and the protective forces is 
long; but the latter are finally successful, and we find in the calcified rem¬ 
nants in the bronchial and mesenteric lymph-glands evidences of victory. 
Too often in the bronchial glands a truce only is declared and hostilities may 
break out afresh in the form of an acute tuberculosis. 

(c) The tendency of tuberculous adenitis to pass on to suppuration. The 
•frequency with which, particularly in the glands of the neck, we find the tuber¬ 
culous processes associated with suppuration is a special feature of this form 
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of adenitis. In nearly .all instances the- p us in atarilc. Whether the suppiira- 
tion is excited by the. bacilli or by their products, or whether it is the result 
of a mixed infection with pus organisms, which are subsequently destroyed, 
has not been settled. 

(d) The existence of an unhealed focus of tuberculous adenitis is a con¬ 
stant menace to the organism. It is safe to say that in three-foUrths.oLthe 
instances of acutfe tuberculosis the infection is derived from this source. On 
the other hand, it has been urged that scrofula in childhood gives a sort «4j 
protection against tuberculosis in adult life. We certainly do meet with malM 
persons of exceptional bodily vigor who in childhood had enlarged glands, but 
the evidence which Marfan brings forward in support of this view is not coni 
elusive. 

Clinical Forms. —Generalized Tuberculous Lymphadenitis. —In excep¬ 
tional instances we find diffuse tuberculosis of nearly all the lymph-glands of 
the body.-with. little or no involvement of other parts. The most extreme cases 
of it, which I have seen, have been in negro patients. Tjfo well-marked cases 
occurred at the Philadelphia Hospital. In a woman, the chart from April, 
188?; until March, 1889, showed persistent fever, ranging from 101° to 103°, 
occasionally rising to 104°. On December 16th the glands oar the right sido 
pf the neck were removed. After an attack of erysipelas, on February 17th, 
she gradually sank and died March 5th. The lungs presented only one or two 
puckered spots at the apices. The bronchial, retro-peritoneal, and mesenteric 
glands were greatly enlarged and caseous. There was no intestinal, uterine, 
or bone disease. The continuous high fever in this case depended apparently 
upon the tuberculous adenitis, which was much more extensive than was sup¬ 
posed during life. In these instances the enlargement is most marked in the 
retro-peritoneal, bronchial, and mesenteric glands, but may be also present 
in the groups of external glands. Occurring acutely, it presents a picture 
resembling Hodgkin’s disease., In a case which died in the Montreal General 
Hospital this diagnosis was made. The cervical and axillary glands were 
enormously enlarged, and death was caused by infiltration of the larynx. In 
infants and children there is a form of general tuberculous adenitis in which 
the various groups of glands are successively, more rarely simultaneously, in¬ 
volved, and in which death is caused either by cachexia, or by an acute infec¬ 
tion of the meninges. 

Local Tuberculous Adenitis. — (a) Cervical. — This is the most com¬ 
mon form met with in children. It is seen particularly among the poor and 
those who live continuously in the impure atmosphere of badly ventilated 
lodgings. Children in foundling hospitals and asylums are specially prone to 
the disease. In the United States it is most common in the negro race. As 
already stated, it is often met with in catarrh of the nose and throat, or chronic 
enlargement of the tonsils; or the child may have had eczema of the scalp or 
a purulent otitis. 

.The submaxillaiy glands are first involved, and are popularly spoken of 
as enlarged kernels. They are usually larger on one side than on the other. 
As they increase in size, the individual tumors can be felt; the surface is 
smooth and the consistence firm. They may remain isolated, but more com¬ 
monly they form large, knotted masses, over which the skin is, as a rule, freely 
movable. In many cases the skin ultimately becomes adherent, and inflam- 
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ination and suppuration occur. An abscess points and, unless opened, bursts, 
Reaving a sinus which heals slowly. The disease is frequently associated with 
(pryaj, With eczema of the scalp, car, or lips, and with conjunctivitis or kora- 
When the glands are large and growing actively, thero is fever. The 
^Subjects are usually amemic, particularly if suppuration has occurred. The 
progress of this form of adenitis is slow and tedious. Death, however, rarely 
follows, and many aggravated cases in children ultimately get well. Not only 
ythe submaxillaiy group, but the glands above the clavicle and in the posterior 
•cervical triangle, may be involved. In other instances the cervical and axil¬ 
lary glands are involved together, forming a continuous chain which extends 
beneath the clavicle and the pectoral muscle. With them the bronchial glands 
may also be enlarged and caseous. Not infrequently the enlargement of the 
supra-clavicular and axillary group of glands on one side precedes a tubercu¬ 
lous pleurisy or pulmonary tuberculosis. 

(6) Tracheo-bronchial .—The mediastinal lymph-glands constitute filters 
in which lodge the'^farious foreign particles which escape the normal phago¬ 
cytes of bronchi and lungs. Among these foreign particles, and probably 
attached to them, tubercle bacilli are not uncommon, and we find tubercles and 
caseous matter<iwith great frequency in this group. Northrup found them in¬ 
volved in every one of 127 cases of tuberculosis at the New York Foundling 
Hospital. This tuberculous adenitis may, in the bronchial glands, attain the 
dimensions of a tumor of large size. But even when this occurs there may 
be no pressure symptoms. In children the bronchial adenitis is apt to be 
associated with suppuration. The effects of these enlarged glands are very 
varied, and for full details the reader is referred to the elaborate section in 
the Traite of Barthez and Sann6e (tome iii). It is sufficient here to say that 
there are instances on record of compression of the superior cava, of the pulmo¬ 
nary artery, and of the azygos vein. The trachea and bronchi, though often 
flattened, are rarely seriously compressed. The pneumogastric nerve may be 
'involved, particularly the recurrent laryngeal branch. More important really 
are the perforations of the enlarged and softened glands into the bronchi or 
trachea, or a sort of secondary cyst may be formed between the lung and the 
trachea. Asphyxia has been caused by blocking of the larynx by a case¬ 
ous gland which has ulcerated through the bronchus (Voelcker), and Cyril 
Ogle has reported a case in which the ulcerated gland practically occluded 
both bronchi. Perforations of the vessels are much less common, but the pul¬ 
monary artery and the aorta have been opened. Perforation of tbe oesophagus 
has been described in several cases. One of the most serious effects is infec¬ 
tion of the lung or pleura by the caseous glands situated deep along the 
bronchi. This may, as is often clearly seen, be by direct contact, and it may 
be difficult to determine in some sections where the caseous bronchial gland 
terminates and the pulmonary tissue begins. In other instances it takes place 
along the root of the lung and is subplcural. Among other sequences may 
be mentioned diverticu lum of the ccsopha gu a^fol 1 owing adhesion of an enlarged 
gland and its subs eque nt. .attraction,; ana, Th the case of the anterior medi- 
;.';nand aortic groups, the frequent production of pericarditis, either by 
contact or by rupture of a softened gland into the sac. 

A serious danger is systemic infection, which takes place through the 
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(c) Mesenteric ; Tabes mesenterica .—In this affection, the abdominal 
scrofula of old writers, the glands of the mesentery and retro-peritonsraj^ be¬ 
come enlarged and caseate; more rarely they suppurate or calcify. ' A slight 
t uberculous a denitis is extremely common in children, and is often accidentally 
found (post mortem) when the children have died of other diseases. It i<iay, 
las a primary lesion associated with intestinal catarrh, or it may be secondftfJSl 
to tuberculous disease of the intestines. 

The statistics of abdominal tuberculosis show a great variation in different 
localities. The small percentage in New York, less than one per cent ofatf| 
cases (Bovaird and Mt. Sinai Hospital figures), contrasts with the high 
ure, 18 per cent, for England, and the same has been demonstrated roffij 
cently for Scotland by John Thomson, 3t57 for Edinburgh and 4.51 fo* 
Glasgow. The general involvement of the glands interferes seriously With 
nutrition, and the patients are puny, wasted, and amende. The abdomen is v 
enlarged and tympanitic; diarrhoea is a constant feature; the stools are thin 
and offensive. There is moderate fever, but the general wasting and debility 
are the most characteristic features. The enlarged glands can not often be 
felt, owing to the distended condition of the bowels. These cases are often 
spoken of as consumption of-ilia bowels, but in a majority of them the intes¬ 
tines do not present tuberculous lesions. In a considerable number of the 
cases of tabes mesenterica the peritoneum is also involved, and in such the 
■abdomen is large and hard, and nodules may be felt. 

In adults tuberculous disease of the mesenteric glands may occur as a 
primary affection, or in association with pulmonary disease. Large tumors 
may exist without tuberculous disease in the intestines or in any other part. 

2. Tuberculosis of the Serous Membranes. 

General Serous Membrane Tuberculosis (Polyorrhomenitis). —The 
serous membranes may bo chiefly involved, simultaneously or consecutively, 
presenting a distinctive and readily recognizable clinical type of tuberculosis. 
There are three groups of cases. First, those in which an acute tuberculosis 
of the peritonaeum and pleurae occurs rapidly, caused by local disease of the 
tubes in women, or of the mediastinal or bronchial lymph-glands. Secondly, 
cases in which the disease is more chronic, with exudation into both perito¬ 
naeum and pleurae, the formation of cheesy masses, and the occurrence of ulcer¬ 
ative and suppurative processes. Tiddly, there are cases in which the pleuro¬ 
peritoneal affection is still more chronic, the tubercles hard and fibroid, the 
. membranes much thickened, and with little or no exudate. In any one of 
‘these three forms the pericardium may be involved with the pleurae and peri- 

a um. It is important to bear in mind that there may be in these cases 
isceral tuberculosis. 

1 Tuberculosis oe the Pleura.— 1 . Acute tuberculous pleurisy. It is dif¬ 
ficult in the present state of our knowledge to estimate the proportion of 
instances of acute pleurisy due to tuberculosis (see Acute Pleurisy). The 
cases are rarely fatal. Here, too, therWure three groups of cases: (a) Acute 
tuberculous pleurisy with subsequent ehrohic course. (5) Secondary and ter¬ 
minal forms of acute pleurisy (these are not uncommon in hospital practice). 
And (c^ « form of acute tuberculous suppurative pleurisy. A considerable 
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number of the purulent pleurisies, designated as latent and chronic, are 
caused by tubercle bacilli, but the fact is not so widely recognized that there 
is fttiacute, ulcerative, and suppurative disease which may run a very rapid 
eflunte. The pleurisy sets in abruptly, with pain in the side, fever, cough, and 
sometimes with a chill. There may be nothing to suggest a tuberculous pro¬ 
fess, and the subjeet may have a fine physique and come of healthy stock. 
E The subacute and chronic tuberculous pleurisies are morb common. The 
tergest group of cases comprises those with sero-fibrinous effusion. The onset 
RSnsidinus, the true character of the disease is frequently overlooked, and in 
liiSaost every instance there are tuberculous foci in the lungs and in the bron- 
Jpul glands. These are cases in which the termination is often in pulmonary 
tuberculosis or general miliary .tuberculosis. In a few cases the exudate 
becomes purulent. 

i An d, lastly,, there is a chronic ad hesi ve pleuri sy, a primary proliferative 
’forpi whioh ia nf long standing, may loud to very great thickening Of tfalTTfiem- 
brane, and sometimes to invasion of the lung. 

Secondary tuberculous pleurisy is very common. The visceral layer is 
always involved in pulmonary tuberculosis. Adhesions usually form and a 
chronic pleurisy results, which may be simple, but usually tubercles are scat¬ 
tered through the adhesions. An acute tuberculous pleurisy may result from 
direct extension. The fluid may be sero-fibrinous or hemorrhagic, or may 
become purulent. And, lastly, a very common event in pulmonary tubercu¬ 
losis is the perforation of a superficial spot of softening, and the production 
of pyp-pneumothorax. 

The general symptomatology of these forms will be considered under dis¬ 
ease of the pleura. 

Tuberculosis oi’ the Pericabdium. —Miliary tubercles may occur as a 
part of a general infection, but the term is properly limited to those cases 
in which, either as a primary or secondary process, there is extensive disease 
of the membrane. Tuberculosis is not so common in the pericardium as in 
the_pleura and peritonaeum, but it is certainly more common than the litera¬ 
ture would lead us to suppose. George Norris found 82 instances among 
1,780 post mortems in tuberculous subjects. , 

We may recognize four groups of cases: First, those in which the condi¬ 
tion is entirely latent, and the disease is discovered accidentally in individuals 
who have died of other affections or of chronic pulmonary tuberculosis. 

second group, in which the symptoms are those of cardiac insufficiency 
following the dilatation and hypertrophy consequent upon a chronic adhesive 
pericarditis. The symptoms are those of cardiac dropsy, and suggest either 
idiopathic hypertrophy and dilatation, or, if there is a loud blowing systolic 
murmur at die apex, mitral valve disease, either insufficiency or stenosis. 
There are cases of adherent pericardium in which a bruit is heard dkich 
resembles the rumbling presystolie murmur (T. Fisher). The condition of 
adherent pericardium is usually overlooked. 

" In a third group the clinical picture is that of an acute tuberculosis, either 
general or with cerebro-spinal manifestations, which has had its origin from 
the tuberculous pericardium or tuberculous mediastinal lymph-glands. 

A fourth group, with symptoms of acute pericarditis, includes cases in 
which the affection is acute and accompanied with more or less exudation 
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of a aero-fibrinous, haemorrhagic, or purulent character. There majy be 
suspicion whatever of the tuberculous nature of the trouble. 

Tuberculosis of TUB Pebiton^um. —In connection with miliary aid, 
^chronic pulmonary'tuberculosis it is not uncommon to find the peritonaeum* 
studded with small gray granulations. They are constantly present on the 
serous surface of, tuberculous ulcers of the intestines. Apart from these con¬ 
ditions the membrane is often the seat of extensive tuberculous disease, which 
occurs in the following forms: 

(1) Acute miliary tuberculosis with sero-fibrinous or bloody exudation. 

(2) Chronic tuberculosis, characterized by larger growths, which tend to 
. caseate and ulcerate. The exudate is purulent or serotpmulent, and is often 

sacculated* 

(3) Chronic fibroid tuberculosis, which may be subacute from the onset, 
or which may represent the final stage of an acute miliary eruption. The 
tubercles are hard and pigmented. There is little or no exudation, and the 
Sfrous surfaces .axe -matted ,together by adhesions. 

The process may be primary and local, which was the case in 5 of 17 
post mortems. In children the infection appears to pass from the intestines, 
and in adults this is the source in the cases associated with chronic phthisis. 
In women the disease extends commonly from the Fallopian tubes. ..In at 
least 30 or 40 per cent of the instances of laparotomy in this affection reported 
•by gynecologists the infection was from them. The prostate or the sem¬ 
inal vesicles may be the starting-point. In many cases the peritonaeum is 
involved with the pleura and pericardium, particularly with the former 
membrane. 

It is interesting to note that certain morbid conditions of the abdominal 
organs predispose to the development of the disease; thus patients with cirrho¬ 
sis of the liver very often die of an acute tuberculous peritonitis. The fre¬ 
quency with which the condition is met with in operations upon ovarian 
tumors has been commented upon by gynaecologists. Many cases have fol¬ 
lowed trauma of the abdomen. A very interesting feature is the occurrence 
of tuberculosis in hernial sacs. The condition is not very uncommon. In a 
. ^majority of the instances it has been discovered accidentally during the oper- 
v ation for radical cure or for strangulation. In 7 instances the sac alone was 
involved. 

It is generally stated that males are attacked oftencr than females, but 
$'■ in the collected statistics I find the cases to be twice as numerous in females 
i; ' as in males; in the ratio, indeed, of 131 to 60. • 

Tuberculous peritonitis occurs at all ages. It is common in children asso¬ 
ciated with intestinal and mesenteric disease. The incidence is most fre¬ 
quent between the ages of twenty and forty. It may occur in advanced life. 
In one of my cases the patient was eighty-two years' of age. Of 357 cases 
collected by me from the literature, there were under ten years, 27; between 
ten and twenty, 75; from twenty to thirty' 87; between' thirty and forty, 71; 
from forty to fifty,'61; from fifty to sixty, 19; from sixty to seventy, 4; 
above seventy, 2. In America it is more common in the negro than in the 
white race. More blacks than whites, 77 to 70,' were admitted to the Johns 
Hopkins Hospital (Hamman). 

Symptoms. —In certain special features the tuberculous varies consider- 
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ably from other forms of peritonitis. It presents a symptom-complex of 
extraordinary diversity. 

In the first place, the process may be latent and met with accidentally 
in the operation for hernia or for ovarian tumor. The acute onset is not 
uncommon. Four cases in our records were diagnosed appendicitis, two acute 
cholecystitis, and six had symptoms of intestinal obstruction, in two of these 
coming on with great abruptness (Hamman). The cases have been mistaken 
for strangulated hernia. Other cases set in acutely with fever, abdominal 
tenderness, and the symptoms of ordinary acute peritonitis. Cases with a 
i.slow onset, abdominal tenderness, tympanites, and low continuous fever are 
'often mistaken for typhoid fever. 

Ascites is frequent, but the effusion is rarely large. It is sometimes luem- 
Orrhagic. In this form the diagnosis may rest between an acute miliary 
cancer, cirrhosis of tire liver, and a chronic simple peritonitis—conditions 
Which usually offer no special difficulties in differentiation. A most impor¬ 
tant point is the simultaneous presence of a pleurisy. The tuberculin test 
may be used. Tympanites may be present in the very acute cases, when it 
is due to" loss of tone in the intestines, owing to inflammatory infiltration; or 
it may occur in the old, long-standing cases when universal adhesion has taken 
place between the parietal and visceral layers. Fever is a marked symptom 
in the' acute cases, and the temperature may reach 103° or 104°. In many 
instances the fever is slight. In the more chronic cases subnormal tempera¬ 
tures are common, and for days the temperature may not rise above 97°, and 
the morning record may be as low as 95.5°. An occasional symptom is pig¬ 
mentation of the skin, which in some eases has led to the diagnosis of Addi¬ 
son’s disease. A striking peculiarity of tuberculous peritonitis is the fre¬ 
quency with which the condition either simulates or is associated with tumor. 
This may be: 

(а) Omental, due to .puckering and rolling of this membrane until it 
forms an elongated firm mass, attached to the transverse colon and lying 
athwart the upper part of the abdomen. This cord-like structure is. found 
also with cancerous peritonitis, but is much more common in tuberculosis. 
Gairdner has called special attention to this form of tumor, and in children 
has seen it undergo gradual resolution. A resonant percussion note may 
sometimes be elicited above the mass. Though usually situated near the 
umbilicus, the omental mass may form a prominent tumor in the right iliac 
region. 

(б) Sacculated exudation, in which the effusion is limited and confined 
by adhesions between the coils, the parietal peritonaeum, the mesentery, and 
the abdominal or pelvic organs. This encysted exudate is most common in 
the middle zone, and has frequently been mistaken fo r ovarian tumor. It may 
occupy the entire anterior portion of the peritonaeum, or there may be a more 
limited saccular exudate on one side or the other. Within the pelvis it is 
associated with disease of the Fallopian tubes. Eighteen cases in the gyneco¬ 
logical wards (J. H. H.) were operated upon for pyosalpinx (Hamman). 

(c) In rare cases the tumor formations may be due to great retraction 
or thickening of the intestinal coils. The small intestine is found short¬ 
ened, the walls enormously thickened, and the entire coil may form a firm 
knot close against the spine, giving on examination the idea of a solid jnass. 
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Not the small intestine only, but the entire bowel from the auoaenum w 
rectum, has been found forming such a hard nodular tumor. 

(d) Mesenteric glands, which occasionally form very large, tumonja* 
masses, more commonly found in children than in adults. This conditpK 
may be confined to the abdominal glands. Ascites may coexist. The coofij 
tion must be distinguished from that in children, in which) with ascites' 4 ® 
tympanites—sometimes both—there can be felt irregular nodular masses, dij| 
to large caseous formations between the intestinal coils. No doubt in a con¬ 
siderable number of cases of the so-called tabes mesenterica, particularly in 
those with enlargement and hardness of the abdomen—the condition which 
the French call can-eau —there is involvement also of the peritonaeum. 

The diagnosis of these peritoneal tumors is sometimes very difficult. The 
omental mass is a loss frequent source of error than any other; but, as already 
mentioned, a similar condition may occur in cancer. The most important 
problem is the diagnosis of the saccular exudation from ovarian tumor. In 
fully one-third of the recorded cases of laparotomy in tuberculous peritonitis, 
the diagnosis of cystic ovarian disease had been made. The most suggestive 
points for consideration are the history of the patient and the evidence of 
old tuberculous lesions. The physical condition is not of much help, as in 
many instances the patients have been robust and well nourished.. Irregular 
febrile attacks, gastro-intestinal disturbance, and pains are more common 
in tuberculous disease. Unless inflamed there is usually not much fever with 
ovarian cysts. Thejocaljigns. are very deceptive, and in certain cases have 
conformed in every particular to those of cystic disease. The outlines in sac¬ 
cular exudation are rarely, so well defined. The position and form may be 
variable, owing to alterations in the size of the coils of which in parts the 
walls are composed. Nodular cheesy masses may sometimes be felt at the 
periphery. Depression of the vaginal wall is mentioned as occurring in 
encysted peritonitis; but it is also found in ovarian tumor. Lastly, the con¬ 
dition of the Fallopian tuboB, of the lungs and the pleura;, should be thor¬ 
oughly examined. The association of salpingitis with an ill-defined anoma¬ 
lous mass in the abdomen should arouse suspicion, as should also involvement 
of the pleura, the apex of one lung, or a testis in the male. 

iw. Pulmonary Tuberculosis ( Phthisis, Consumption). 

Three clinical groups may be conveniently recognized: (1) tuber.culo- 
pneumoryfi phthisis —acute phthisis; (2) chronic ulcerative phthisis; and (3) 
fibroid phthisis. 

According to the mode of infection there are two distinct types of lesions: 

(a) When the bacilli reach the lungs through the blood-vessels or lym¬ 
phatics the primary lesion is usually in the tissues of the alveolar walls, in 
the capillary vessels, the epithelium of the air-cells, and in the connective- 
tissue framework of the septa. The irritation of the bacilli produces, within 
a few days, the small, gray miliary nodules, involving several alveoli and con¬ 
sisting largely of round, cuboidal, uninuclear epithelioid cells. Depending 
upon the number of bacilli which reach the lung in this way, either a localized 
or a general tuberculosis is excited. The tubercles may be uniformly scat- 
* tered through both lungs and form a part of a general miliary tuberculo- 




TUBERCULOSIS. 


313 


B they may be confined to the lungs, or even in great part to one lung, 
inges which the tubercles undergo have already been referred to. The 
stages may be: (1) Arrest of the process of cell division, gradual 
9 of the tubercle, and ultimately complete fibroid transformation. 
■Sfiatioa-of the centre of the tubercle, extension at the periphery by 
ation of the epithelioid and lymphoid cells, so that the individual 
tubercles or small groups become confluent and form diffuse areas which 
undergo caseation and softening. (3) Occasionally as a result of intense 
infection of a localized region through the blood-vessels the tubercles are 
thickly set. The intervening tissue becomes acutely inflamed, the air-cells 
are filled with the products of a desquamative pneumonia, and many lobules 
are involved. 

(6) When the bacilli reach the lung through the bronchi—inhalation or 
aspiiatiaa-iuberculosis—the picture differs. The smaller bronchi anil bron¬ 
chioles are more extensively affected; the process is not confined to single 
groups of alveoli, but has a more lobular arrangement, and the tuberculous 
masses from the outset are larger, more diffuse, and may in some cases involve 
an entire lobe or the greater part of a lung. It is in this mode of infection 
that wo see the characteristic peri-bronchial granulations and the areas of 
the so-called nodular broncho-pneumonia. These broncho-pneumonic areas, 
with on the one hand caseation, ulceration, and cavity formation, and on the 
other sclerosis and limitation, make up the essential elements in the anatom¬ 
ical picture of tuberculous phthisis. 

1. Acute Pneumonic Tuberculosis of the Lungs. 

This form, known also by the name of galloping consumption, is met with 
both in children and adults. In the former many of the cases are mistaken 
for simple broncho-pneumonia. 

Two .types may be recognized, the pneumonic and broncho-pneumonic. 
The Pneumonic Form.—In the pneumonic form one lobe may be involved, 
or in some instances an entire lung. The organ is heavy, the affected portion 
airless; the pleura is usually covered with a thin exudate, and on section the 
picture resembles closely that of ordinary hepatization. The fallowing is an 
extract from the post-mortem report of a case in which death occurred twenty- 
nine days after the onset of the illness, having all the characters of an acute 
pneumonia: “Left lung weighs 1,500 grammes (double the weight of the 
other organ) and is heavy and airless, crepitant only at the anterior margins. 
Section shows a small cavity the size of a'walnut at the apex, about which 
are scattered tubercles in a consolidated tissue. The greater part of the lung 
presents a grayish-white appearance due to the aggregation of tubercles which 
in some places have a continuous, uniform appearance, in others are sur¬ 
rounded by an injected and consolidated lung-tissue. Toward the margins of 
the lower lobe strands of this firm reddish tissue separate' amende, dry areas. 
There are in the right lung three or four small groups of tubercles but no 
caseous masses. The bronchial glands are not tuberculous.” Here the intense 
local infection was due to the small focus at the apex of the lung, probably an 
aspiration process. 

Only the most careful inspection may reveal the presence of miliary tuber¬ 
cles, or the attention may be arrested by the detection of tubercles in the other 
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lung or in the bronchial glands. The jgiflcessLmay, involve only one.lobe. 
There may be older aTefls which are of a peculiarly yellowish-white.>color and 
distinctly caseous. The most remarkable picture is presented by .eases of this 
kind in which the disease lasts for some months. A lobe or aa-antira*lung 
may be enlarged, firm, airless throughout, and converted into a dry, yellowish- 
white, cheesy substance. Cases are met with in which the entire lung frQjte 
apex to base is in this condition, with perhaps only a small, narrow areaW ' 
air-containing tissue on the margin. More commonly, if the case has lastly, 
for two or three months, rapid softening has taken place at the apex withf 
extensive cavity formation. 

Males are much more frequently attacked than females. Of my series of 
15 cases, 11 were in males. The onset was acute in 13, with a chill in 9. Ba¬ 
cilli were found in the sputum in one case as early as the fourth day. Fraenkel 
and Troje believe that the cases are of bronchogcnous origin, due to infection 
from a small focus somewhere in the lung. They found tubercle bacilli alone 
in 11 of their 12 cases. Tendeloo reports a fatal case on the sixth day, and 
regards the infection as sometimes hematogenous. 

Symptoms.— The attack sets in abruptly with a chill, usually in an indi¬ 
vidual who has enjoyed good health, although in many cases the onset has 
been preceded by T exposure to cold, or there have been debilitating circum¬ 
stances. .'The temperature rises rapidly after the chill, there are .pain in the 
side, and cough, with at first mucoid, subsequently rusty-colored expectora¬ 
tion which may contain tubercle bacilli. The dyspnoea may become extremo 
and the patient may have suffocative attacks. The physical examination shows 
involvement of one lobe or of one lung, with signs of consolidation, dulness, in¬ 
creased fremitus, at first feeble or suppressed vesicular murmur, tend subse¬ 
quently well-marked bronchial breathing. The upper or lower lobe may be 
involved, or in some cases the entire lung. 

At this time, as a rule, no suspicion enters the mind of the practitioner 
that the case is anything but one of frank lobar pneumonia. Occasionally 
there may be suspicious circumstances in the history of the patient or in his 
family; but, as a rule, no stress is laid upon them in view of the intense and 
characteristic«mode of onset. Between the eighth and tenth day, instead 
of the expected crisis, the condition becomes aggravated, the temperature is 
irregular, and the pulse more rapid. There may be sweating, and the expec¬ 
toration becomes muco-purulent and greenish in color—a point of special 
importance, to which Traube called attention. Even in the second or third, 
week, with the persistence of these symptoms, the physician tries to console 
himself with the idea that the case is one of unresolved pneumonia, and that 
all will yet be well. Gradually, however, the severity of the symptoms, the 
presence of physical signs indicating softening, the existence of elastic tissue 
^and tubercle bacilli in the sputa present the mournful proofs that the case is 
one of acute pneumonic phthisis. Death may occur on the sixth day, as in 
a case of Tendeloo. The earliest death in my series was on the thirteenth day. 
A majority of the cases drag on, and death does not occur until the third 
month. In a few cases, even after a stormy onset and active course, the symp¬ 
toms subside and the patient passes into the chronic stage. 

Duewosis.—Waters, of Liverpool, who gave an admirable description of 
.these cases, called attention to the difficulty in distinguishing them from ordi- 
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nary pneumonia. Certainly the mode of onset affords no criterion whatever. 
,A healthy, robust-looking young Irishman, a eab-driVer, who had been kept 
waiting on a cold, blustering night until three in the morning, was seized the 
next afternoon with a violent chill, and the following day was admitted to 
my wards at the University Hospital, Philadelphia. He was made the sub¬ 
ject of a clinical lecture on the fifth day, when there was absent no single 
feature in history, symptoms, or physical signs of acute lolJar pneumonia of 
the right upper lobe. It was not until ten days later, when bacilli were found 
in his expectoration, that we were made aware of the true nature of the case. 
IJajpw.of no criterion by which cases of this kind can be distinguished in the 
early stage. A point to which Traube called attention, and which is also 
referred to as important by IHrard and Cornil, is the.absence of breath-sounds 
in the consolidated region; but this, I am sure, does not hold good in all cases. 
The tubular breathing may be intense and marked as early as the fourth day; 
and again, how common it is to have, as one of the earliest and most suggestive 
symptoms of lobar pneumonia, suppression or enfeeblement of the vesicular 
murmur 1 In many eases, however, there are suspicious circumstances in the 
onset: the patient has been in bad health, or may have had previous pulmo¬ 
nary trouble, or there are recurring chills. Careful examination of the sputa 
and a study of the physical signs from day to day can alone determine the 
true nature of the case. In one of my cases the bacilli were found on the 
fourth day. A point of some moment is the character of the fever, which 
in true pneumonia is more continuous, particularly in severe cases, whereas 
in this form of tuberculosis remissions of 1.5° or 2° are not infrequent. 

Acute tuberculous broncho-pneumonia is more common, particularly in 
children, and forms a majority of the eases of phthisis fiorida, or “ galloping 
consumption.” It is an acute caseous broncho-pneumonia, starting in the 
smaller tubes, which become blocked with a cheesy substance, while the air- 
cells of the lobule are filled with the products of a catarrhal pneumonia. In 
the early stages the areas have a grayish-red, later an opaque-white, caseous 
appearance. By the fusion of contiguous masses an entire lobe may be ren¬ 
dered nearly solid, but there can usually be seen between the groups areas of 
crepitant air tissue. This is not an uncommon picture in the acute phthisis 
of adults, but it is still more frequent in children. The following is an ex¬ 
tract from the post-mortem report of a case on a child aged four months, 
who died in the sixth week of illness: “ On section, the right upper lobe 
is occupied with caseous masses from 5 to 12 mm. in diameter, separated 
from each other by an intervening tissue of a deep-red color. The bronchi are 
filled with cheesy substance. The middle and lower lobes are studded with 
tubercles, many of which are becoming caseous. Toward the diaphragmatic 
surface of the lower lobe there is a small cavity the size of a marble. The 
left lung is more crepitant and uniformly studded with tubercles of all sizes, 
some as large as peas. The bronchial glands are very large, and one contains 
a tuberculous abscess.” 

There is a form of tuberculous aspiration pneumonia, to which Baumler 
has called attention, occurring as a sequence of hjemoptysis, and due to the 
aspiration of blood and the contents of pulmonary cavities into the finer tabes. 
There are fever, dyspncea, and signs of a diffuse broncho-pneumonia, some 
of these cases run a very rapid course, and are examples of galloping consump- 
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tion following haemoptysis. This accident may occur not only early 
disease, but may follow haemorrhage in a well-marked pulmonary tubereplaflBgj 
In children the enlarged bronchial glands usually surround the rooi^g^ 
the lung, and even pass deeply into the substance, and the lobules are oJ9| 

involved by direct contact. jg®| 

In other casps the caseous broneho-pneumonia involves groups of ayjgtp 
or lobules in different portions of the lungs, more commonly at both : a|WB| 
forming areas from 1 to 3 cm. in diameter, The size of the mass depeil^v 
largely upon that of the bronchus involved. There are cases Which probaHjr 
should come in this category* in which, with a history of an acute illness of 
from four to eight weeks, the lungs are extensively studded with large gray 
tubercles, ranging in size from 5 to 10 mm. Tn some instances there are 
cheesy masses the size of a cherry. All of these arc grayish-white in color, 
distinctly cheesy, and between the adjacent ones, particularly in the lower 
lobe, there may be recent pneumonia, or the condition of lung which has been 
termed splenization. I n a case of this kind at the Philadelphia Hospital jleath 
plptw nhnnf ttip piq ht.h week from the abrupt onset of the illness, with 
hnmorrhage. There were no extensive areas of consolidation, but the cheesy 
nodules were uniformly scattered throughout both lungs. No softening had 
taken plticG. 

Secondary infections are not uncommon; but Prudden was able to show 
that the tubercle bacillus could produce not only distinct tubercle nodules, 
but also the various kinds of exudative pneumonia, the exudates varying in 
appearance in different cases, which phenomena occurred absolutely without 
the intervention of other organisms. The fact that these latter had not sub¬ 
sequently crept in was shown by cultures at the autopsy on the affected animal. 

Symptoms. —The symptoms of acute broncho-pneumonic phthisis are very 
variable. In adults the disease may attack persons in good health, but over-' 
worked or “run down” from any cause. Hemorrhage initiates the attack 
in a few cases. There may be repeated chills; the temperature is high, the 
pulse rapid, and the respirations are increased. The loss of flesh and strength 
is very striking. 

The physical signs may at first be uncertain and indefinite, but finally 
there are areas of impaired resonance, usually at the apices; the breath- 
sounds are harsh and tubular, with numerous rales. The. s put a may early 
show e lastic tiss ue and t ubercle baci lli. In the acute cases, within three weeks, 
the patient may be in a marked typhoid state, with delirium, dry tongue, and 
high fever. Death may occur within three weeks. In other cases the onset 
is severe, with high fever, rapid loss of flesh and strength, and signs of exten¬ 
sive unilateral or bilateral disease. Softening takes place; there are sweats 
phllla , and progressive emaciation, and all the features of phthisis florida 
Six or eight weeks later the patient may begin to improve, the fever lessens 
the general symptoms abate, and a case which looks as if it would certainly 
terminate fatally within a few weeks drags on and becomes chronic. 

In children the disease most commonly follows the infectious diseases, 
particularly measles and whooping-cough.* The profession is gradually recog- 
nixing the fact that a majority of all such cases are tuberculous. At least 


* “ Tunis convulsive vestibulum tabis " (Willis). 
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■ ie tuberculous broncho-pneumonias may bo recognized. In 
is taken ill suddenly while teething or during convales- 
the temperature rises -rapidly, the cough is severe, and 
of consolidation at one or both apices with rales. Death 
few days, and the lung shows areas of broneho-pncumonia, 
nd there scattered opaque grayish-yellow nodules. Macro- 
tion- does not look tuberculous, but-histologically inllmry 
icilli may be found. Tubercles are usually present in the 
broncHiaFglahds, but Hio appearance of the bronchorpiumiivonia »»«y ^ ex¬ 
c eedingly deceptiv e, and it may require careful microscopical examination to 
determine its tuberculous character. The second group is represented by the 
case of-the child previously quoted, which died at the sixth week with the 
ordinary jgymptoms of severe broncho-pncumouia. And the third group is 
that in which, cfurlng^tbe convaTcscencc from an infectious disease, the child 
is taken ill with fever, cough, and shortness of breath. The severity of the 
symptoms abates within the first fortnight; but there is loss of flesh, the gen¬ 
eral condition is bad, and the physical examination shows the presence of 
scattered riles throughout the lungs, and here and there areas of defective 
resonance. The child has sweats, the fever becomes hectic in character, and 
in many cases the clinical picture gradually passes into that of chronic 
phthisis. 

2. Chronic Ulcerative Tuberculosis of the Lungs. 


TJnder this heading may be grouped the great majority of cases of pul¬ 
monary tuberculosis, in which the lesions proceed to ulceration and softening, 
and ultimately produce the well-known picture of chronic phthisis. At first 
a strictly tuberculous affection, it ultimately becomes, in a majority of cases, 
a mixed disease, many of the most prominent symptoms of which are due to 
septic infection from purulent foci and cavities. 

Morbid Anatomy.—Inspection of the lungs in a case of chronic phthisis 
shows a remarkable variety of lesions, comprising nodular tubercles, diffuse 
tuberculous infiltration, caseous masses, pneumonic areas, cavities of various 
sizes, with changes in the pleura, bronchi, and bronchial glands. 

1. The Distribution of the Lesions. —For years it has been recognized 
that the most advanced lesions are at the apices, and that the disease pro¬ 
gresses downward, usually more rapidly in one of the lungs. This general 
statement, which has passed current in the text-books ever since the masterly 
description of Laennec, has been carefully elaborated by Kingston Fowler, 
who finds that the disease in its onward progress through the lungs follows, 
in a majority of the cases, distinct routes. In the upper lobe the primary 
lesion is not, as a rule, at the extreme apex, but from an inch to an inch and 
a half below the summit of the lung, and nearer to the posterior and external 
borders. The lesion here tends to spread downward, probably from inhala¬ 
tion of the virus, and this -accounts for the frequent circumstance that exami¬ 
nation behind, in the supra-spinous fossa, will give indications of disease before 
any evidences exist at the apex in front. Anteriorly this initial focus corre¬ 
sponds tb a spot just below the centre of the clavicle, and the direction of 
extension in front is along the anterior aspect of the upper lobe, along a line 
running about an inch and a half from the inner ends of the first, second. 
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and third interspaces. . A second less common site of the primary leshWin 
the apex “ corresponds bn the chest wall with the first and second intfirs®es 
below the outer third of the clavicle.” The extension is downward, sdTpat 
the outer part of the upper lobe is chiefly involved. 

In the middle lobe of the right lung the affection usually follows disease 
of the upper lofye on the same side. In the involvement of the lower lobe 
the first secondary infiltration is about an inch to an inch and a half 
the posterior extremity of its apex, and corresponds on the chest watt J 
jspot opposite the fifth dorsal spine. This involvement is of the great 
Iportance clinically, as “ in the great majority of cases, when the physical i 
lpf the disease at the apex are sufficiently definite to allow of the diagnosis 
phthisis being made, the lower lobe is already affected.” Examination, there-' 1 
lore, should be made carefully of this posterior apex in all suspicious cases. 
In this situation the lesion spreads downward and laterally along the line 
of the interlobular septa, a line which is marked by the vertebral border 
of the scapula, when the hand is placed on the opposite scapula and the 
elbow raised above the level of the shoulder. Once, present in an apex, the 
disease usually extends in time to the opposite upper lobe; but not, as a 
rule, until the apex of the lower lobe of the lung first affected has been 
attacked. 

Of 427 cases above mentioned, the right apex was involved in 172, the 
left in 130, both in 111. 

Lesions of the base may be primary, though this is rare. Percy Kidd 
makes the pr oportio n of ^ basic, to apical-phthisis 1 to 500, a smaller number 
than existed in my series. In very chronic cases there may be arrested lesions 
at the apex and more recent lesions at the base. 

2. SUMMAUY OF THE LESIONS IN ChKONIC UlCEBATIVE PlITHISIS.— 
(a) Miliary. Tubercles .—They have one of two distributions: (1) A dissemi¬ 
nation duo to aspiration of tuberculous material, the tubercles being situated 
in the air-cells or the walls of the smaller bronchi; (2) the distribution due 
to dissemination of tubercle bacilli by the lymph current, the tubercles being 
scattered about the old foci in a radial manner—the secondary crop of Laen- 
nec. Much more rarely there is a scattered dissemination from infection here 
and there of the smaller vessels, the tubercles then being situated in the vessel 
walls. Sometimes, in cases with cavity formation at the apex, the greater 
part of the lower lobes presents many groups of firm, sclerotic, miliary tuber¬ 
cles, which may indeed form the distinguishing anatomical feature—a chronic 
miliary tuberculosis. 

(6) Tuberculous Broncho-pneumonia .—In a large proportion of the cases 
of chronic phthisis the terminal bronchiole is the point of origin of the process, 
consequently we find the smaller bronchi and their alveolar territories blocked 
with the accumulated products of inflammation in all stages oi.jweation. 
At an early period a cjoss-section of an arc&jjf tuberculous broncho-pneumonia 
giy& the most characteristic appearance. The central bfonchibleTs 'seen as 
a small orifice, or it is plugged with cheesy contents, while surrounding it is 
a caseous nodule, the so-called peribronchial tubercle. The longitudinal sec¬ 
tion has a somewhat dendritic or foliaccous appearance. The condition of the 
picture depends much upon the slowness or rapidity with which the process 
has advanced. The following changes may occur: 
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Uieeration .—When the caseation takes place rapidly or ulceration occurs 
in the bronchial wall, the mass may break down and form a small cavity. 

Sclerosis .—In other instances the process is more chronic, and fibroid 
changes gradually produce a sclerosis of the affected area. The sclerosis may 
he confined to the margin of the mass, forming a limiting capsule, within 
which is a uniform, firm, cheesy substance, in which lime salts are often 
deposited. This represents the healing of one of these areas of caseous 
broncho-pneumonia. It is only, however, when complete fibroid transforma¬ 
tion or calcification has occurred that we can really speak of healing. In 
many instances the colonies of miliary tubercles about these masses show 
that the virus is still active in them. Subsequently, in ulcerative processes, 
these calcareous bodies—lung-stones, as they are sometimes called—may be 
expectorated. 

(c) Pneumonia .—An important though secondary place is occupied by 
inflammation of the alveoli surrounding the tubercles, which become filled with 
epithelioid cells. The consolidation may extend for some distance about 
the tuberculous foci and unite them into areas of uniform consolidation. 
Although in some instances this inflammatory process may be simple, in 
others it is undoubtedly specific. It is excited by the tubercle bacilli and is 
a manifestation of their action. It may present a very varied appearance; 
in some instances -resembling closely ordinary red hepatization, in others 
being more homogeneous and infiltrated, the so-called infiltration tuberculeuse 
of Laannec. In other cases the contents of the alveoli undergo fatty degen¬ 
eration, and appear on the cut surface as opaque white or yellowish-white 
bodies. In early phthisis much of the consolidation is due to this pneumonic 
infiltration, which may surround for some distance the smaller tuberculous 
foci. 

(d) Cavities .—A vomica is a cavity in the lung tissue, produced by necro¬ 
sis and ulceration. The process usually begins in the wall of the bronchus in 
a tuberculous area. Dilatation is produced by retained secretion, and necrosis 
and ulceration of the wall occur with gradual destruction of the contiguous 
tissues. By extension of the necrosis and ulceration the cavity increases, con¬ 
tiguous ones unite, and in an affected region there may be a series of small 
excavations communicating with a bronchus. In nearly all instances the pro-, 
cess extends from the bronchi, though it is possible for necrosis and softening 
to take place in the centre of a caseous area without primary involvement of 
the bronchial wall. Three forms of cavities may be recognized. 

The fresh ulcerative, seep in acute phthisis, in which there is no limiting 
membrane, but the walls are made up of softened, necrotic, and caseous 
masses. .A small vomica of this sort, situated just beneath the pleura, may 
rupture and cause pneumothorax. In cases of acute tuberculo-pneumonic 
phthisis they may be large, occupying the greater portion of the upper lobe. 
In the chronic ulcerative phthisis, cavities of this sort are invariably present 
in those portions of the lung in which the disease is advancing. At the 
apex there may be a large old cavity with well-defined walls, while at the 
anterior margin of the upper lobes, or in the apices of the lower lobes, there 
are recent ulcerating cavities communicating with the bronchi. 

Cavities with Well-defined Walls .—A majority of the cavities in the 
chronic form of phthisis have a well-defined limiting membrane, the inner 
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surface of which constantly produces pus. The walls are crossed By ,t 
ultB which represent remnants of bronchi and blood-vessels. Even the « 
with the well-defined walls extend gradually by a slow necrosis and deaj 
tion of the contiguous lung tissue. The, contents are usually purulent,, 
ilar in character to the grayish nummular sputa coughed up by phthnj 
patients. Not infrequently the membrane is vascular or it may be hof 
rhagic. Occasionally, when gangrene has occurred in the wall, the con* 
are horribly foetid. These cavities may occupy the greater portion of 
apex, forming an irregular series which communicate with each othe& 
with the bronchi, or the entire upper lobe except the anterior margin^ 
be excavated, forming a tliin-walled cavity. In rare instances the proeasA 
proceeded to total excavation of the lung, not a remnant of which rental 
except perhaps a narrow strip at the anterior margin. In a case of this hind,. , 
in a young girl, the cavity held 40 fluid ounces, in another 42 ounces, v 

Quiescent Cavities. —When quite small and surrounded by dense cicatricial 
tissue communicating with the bronchi they form the cicatrices fistuleuses of . 
Laennec. Occasionally one apex may be represented by a series of these small 
cavities, surrounded by dense fibrous tissue. The lining membrane of these 
old cavities may bo quite smooth, almost like a mucous membrane. Cavities 
of any size do not heal completely. _ 

Cases are often seen in which it has been supposed that'a cavity has healed; 
but the signs of excavation are notoriously uncertain, and there may be pec¬ 
toriloquy and cavernous sounds with gurgling resonant r&les in an area of 
consolidation close to a large bronchus. 

In the formation of vomica! the blood-vessels gradually become closed by 
an obliterating inflammation. They are the last structures to yield and may 
be completely exposed in a cavity, even when the circulation is still going on 
in them. Unfortunately, the erosion of a large vessel which has not yet been 
obliterated is by no means infrequent, and causes profuse and often fatal haem¬ 
orrhage. Another common event is the formation of aneurisms on the arte¬ 
ries running in the walls of cavities. These may be small, bunch-like dilata¬ 
tions, or they may form sacs the size of a walnut or even larger. Rasmussen, 
Douglas Potfell, and others have called attention to their importance in haem- 
optysis, under which section they are dealt with more fully. 

And, finally, about cavities of all sorts, the connective tissue grows, tend¬ 
ing to limit their extent. The thickening is particularly marked beneath the 
pleura, and in chronic cases an entire apex may be converted into a mass of 
fibrous tissue, enclosing a few small cavities. _ , , 

(e) Pleura. —Practically, in all cases of chronic phthisis the pleura is in¬ 
volved. Adhesions take place which may be thin and readily tom, or dense 
and firm, uniting layers of from 2 to 5 mm. in thickness. This pleurisy may 
be simple, but in many cases it is tuberculous, and miliary tubercles or case¬ 
ous masses are seen in the thickened membrane. Effusion is not at all infre¬ 
quent, either serous, purulent, or hajmorrhagic. Pneumothorax is a common 

accident. ' , 

(f) Changes in the smaller bronchi control the situation in the early stages 
of tuberculous phthisis, and play an important role throughout the disease. 
The process very often begins in the walls of the smaller tubes and leads to 
caseation, distention with products of inflammation, and broncho-pneumonia 
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lobules. In many cases the visible implication of the bronchus is an 
on upward of a process which has begun in the smallest bronchiole, 
ivolvement weakens the wall, leading to bronchiectasis, not an uncom- 
ent in phthisis. The mucous membrane of the larger bronchi, which is 
involved in a chronic catarrh, is more or less swollen, and in some 
ulcerated. Besides these specific lesions, they may be the sent, espe- 
in children, of inflammation due to secondary invasion,.most frequently 
micrococcus lanceolatus, with the production of a broncho-pneumonia. 
) The bronchial glands, in the more acute cases, are swollen and 
Us. Miliary tubercles and caseous foci are usually present. In cases 
ic phthisis the caseous areas are common, calcification may occur, 
f infrequently purulent softening. 

\hj ’Changes in the other Organs. —Of these, tuberculosis is the most com- 
hton.' In my series of autopsies the brain presented tuberculous lesions in 31, 
the spleen in 33, the liver in 12, the kidneys in 32, the intestines in G5, and 
the pericardium in 7. Other groups of lymphatic glands besides the bron¬ 
chial may be affected. 

Amyloid change is frequent in the liver, spleen, kidneys, and mucous mem¬ 
brane of the intestines. The liver is often the scat of extensive fatty infiltra¬ 
tion, which may cause marked enlargement. The intestinal tuberculosis 
occurs in advanced cases and is responsible in great part for the troublesome 
diarrhoea. 


j Endocarditis is not very uncommon, and was present in 12 of my post 
mortems and in 27 of Percy Kidd’s 500 cases. Tubercle bacilli have been 
found in the vegetations. Tubercles may be present on the endocardium, 
particularly of the right ventricle. 

The larynx is frequently involved, and ulceration of the vocal cords and 
destruction of the epiglottis are not at all uncommon. 

Modes of Onset.—We have already seen that tuberculosis of the lungs 
may occur as the chief part of a general infection, or may set in with symp¬ 
toms which closely simulate acute pneumonia. In the ordinary type of pul¬ 
monary tuberculosis the invasion is gradual and less striking, but presents 
an extraordinarily diverse picture, so that the practitioner is often led into 
error. Among the most characteristic modes of onset are the following: 

(a) Latent Types. —It is probable that many slight, ill-defined ailments 
are due to a local unrecognized tuberculosis of the lung. In the history of 
cases of phthisis such attacks are not infrequently mentioned. 

The disease makes considerable progress before there are serious symp¬ 
toms to arouse the attention of the patient. In workingmen the disease may 
even advance to excavation of an apex before they seek advice. It is not a 
little remarkable how slight the lung symptoms may have been. 

The symptoms may be masked by the existence of serious disease in other 
organs, as in the peritonaeum, intestines, or bones. 

(b) With .Symptoms of Dyspepsia and Anamia. —The gastric mode of 
onset is very common, and the early manifestations may be great irritability 
of. ihejstomach .with vomiting or a type of acid dyspepsia with eructations. 
In young girls (and in children) with this dyspepsia there is very frequently 
a pronounced chloro-anaemia, and the patient complains of palpitation of the 
heart, increasing weakness, slight afternoon fever, and amenorrheea. 
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(c) In a considerable number of eases the onset of pulmonary tuberculo¬ 
sis is with-symptems which suggest nyilarial fever. The patient has repeated 
paroxysms of chills, fevers, and sweats, which may recur with great regular¬ 
ity. In districts in which intermittents prevail there is no more common 
mistake than to confound the initial rigors of pulmonary tuberculosis with 
malaria. 

(d) Onset with Pleurisy. —The first symptoms may be a dry pleurisy over 
an apex, with persistent friction murmur. In other instances the pulmonary 
symptoms have followed an attack of pleurisy with effusion. The exudate 
gradually disappears, but the cough persists and the patient becomes fever¬ 
ish, and gradually signs of disease at one apex become manifest. About one- 
third of all cases of pleurisy with effusion subsequently have pulmonary 
tuberculosis. 

(e) With Laryngeal Symptoms. —The primary localization may be.in the 
larynx, though in a majority of the instances in which huskiness and laryn¬ 
geal symptoms, are the first noticeable features of the disease there are doubt¬ 
less foci already existing in the lung The group of cases in which for many 
months throat and larynx symptoms precede the graver manifestations of pul¬ 
monary phthisis is a very important one. 

(/) Onset with Uaimoptysis. —Frequently the very first symptom of the 
disease is a brisk hemorrhage from the lungs, following which the pulmonary 
symptoms may come on with great rapidity. In other cases the haemoptysis 
recurs, and it may bo months before the symptonjs become well established. 
In a majority of these cases the local tuberculous lesion exists at the date of 
the haemoptysis. 

(g) With Tuberculosis of the Cervico-axillary Glands. —Preceding the 
onset of pulmonary phthisis for months, or even for years, the lymph-glands 
of the neck or of the neck and axilla of one side may be enlarged. These cases 
are by no means infrequent, and they are of importance because of the latency 
of the pulmonary lesions. Nowadays, when operative interference is so com¬ 
mon, it is well to bear in mind that in such patients the corresponding apex of 
the lung may be extensively involved. 

(h) And, lastly, in by far the largest number of all cases the onset is with 
a bronchitis, or, as the patient expresses it, a neglected cold. There has been, 
perhaps, a liability to catch cold easily or the patient has been subject to naso¬ 
pharyngeal catarrh; then, following some unusual exposure, a cough begins, 
which may be frequent and very irritating. The examination of the lungs 
may reveal localized moist sounds at one apex and perhaps wheezing bronchitic 
rales in other parts. In a few cases the early symptoms are often suggestive 
of asthma with marked wheezing and diffuse piping rales. 

Symptoms.—In discussing the symptoms it is usual to divide the disease 
into-three, periods: the.first embracing the time of the growth and develop¬ 
ment of the tubercles; the second, when they soften; and the third, when 
there is a formation of cavities. Unfortunately, these anatomical stages 
can Hot be satisfactorily correlated with corresponding clinical periods, and 
we often find that a patient in the third stage with a well-marked cavity is in 
a far better condition and has greater prospects of recovery than a patient in 
tike first stage with diffuse consolidation. It is therefore better perhaps to 
.disregard them altogether. 
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inoe i i T . Sxmptoms.—Z’ at'ft in the chest may be early and troublesome 
at throughout. It is usually associated with pleurisy, and may be 
.stabbing,in character, and either constant or felt only during cough- 
- Perhaps the commonest situation is in the lower thoracic zone, though 
ome instances it is beneath the scapula or referred to the apex. The 
i may recur at long intervals. Intercostal neuralgia occasionally occurs 
he course of ordinary phthisis. * 

^t Gough is one of the earliest symptoms, and is present in the majority of 
fes from beginning to end. There is nothing peculiar or distinctive about 
. ^.t first dry and hacking, and perhaps scarcely exciting the attention of 
patient, it subsequently becomes looser, more constant, and associated with 
y, muco-purulent expectoration. In the early stages of the disease the 
cough is bronchial in its origin. When cavities have formed it becomes more 
paroxysmal, and is most marked in the morning or after a sleep. Cough is 
not constant symptom, however, and a patient may present himself with 
well-marked excavation at one apex who will declare that he has had little or no 
cough. So, too, there may be well-marked physical signs, dulness and moist 
sounds, without either expectoration or cough. Tn well-established cases the 
nocturnal paroxysms are most distressing and prevent sleep. The cough may 
be of such persistence and severity as to cause vomiting, and the patient 
becomes rapidly emaciated from loss of food—Morton’s cough (1’hlhisiologia, 
1689, p. 101). The laryngeal complications give a peculiarly husky quality 
to the cough, and when erosion and ulceration have proceeded far in the vocal 
cords the coughing becomes much less effective. 

Sput um. —His varies greatly in amount and character at the different 
stages of ordinary phthisis. There are cases with well-marked local signs 
at one apex, with slight cough and moderately high fever, without from day 
to day a trace of expectoration. So, also, there arc instances with the most 
extensive consolidation (caseous pneumonia), and high fever, but without 
enough expectoration to enable an examination for bacilli to be made. Tn the 
early stage of pulmonary tuberculosis the sputum is chiefly catarrhal and has 
a glairy, sago-like ap pearance, due to the presence of alveolar cells which have 
undergone the myeline degeneration. There is nothing distinctive or peculiar 
in this form of expectoration, which may persist for months without indicat¬ 
ing serious trouble. The earliest trace of characteristic sputum may show the 
presence of small grayish or greenish-gray purulent masses. These, when 
coughed up, are always suggestive and should be the portions picked out 
for microscopical examination. As softening comes on, the expectoration 
becomes more profuse and purulent, but may still contain a considerable 
quantity of alveolar epithelium. Finally, when cavities exist, the sputa 
assume the so-called {uiaunular form; each mass is isolated, flattened, 
greenish-gray in color, quite airless, and, when spat into water, sinks to 
the bottom. 

By the microscopical examination of the sputum wc determine whether 
the process is tuberculous, and whether softening has occurred. For tubercle 
bacilli the Ehrlich-Weigert method is the best. The bacilli are seen ns elon¬ 
gated, slightly curved, red rods, sometimes presenting a beaded appearance. 
They are frequently in groups of three or four, but. the number varies consid¬ 
erably. Only one or two may be found in a preparation, or, in some instances. 
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they are so abundant that the entire field is occupied. Repeated examinations 
may be necessary. 

The continued presence of tubercle bacilli in the sputum is an infallible in¬ 
dication of the existence of tuberculosis. 

One or two may possibly be due to accidental inhalation. A number may 
come from a spot of softening 3 by 3 cm. In the nummular sputa of later 
stages the bacilli are very abundant. 

Elastic tissue may be derived from the bronchi, the alveoli, or from the 
arterial coats; and naturally the appearance of the tissue will vary with the 
locality from which it comes. In the examination for this it is not necessary 
to boil the sputum with caustic potash. For years I have used a simple plan 
which was shown to me at the London Hospital by Sir Andrew Clark. This 
method depends upon the fact that in almost all instances- if the sputum is 
spread in a sufficiently thin layer the fragments of elastic tissue can be seen 
with the naked eye. The thick, purulent portions are placed -upon a glass 
plate 15 X 15 cm. and flattened into a thin layer by a second glass plate 
10 X 10 cm. In this compressed grayish layer between the glass slips any 
fragments of elastic tissue show on a black background as grayish-yellow 
spots and can either be examined at once under a low power or the uppermost 
piece of glass is slid along until the fragment is exposed, when it is picked 
out and placed upon the ordinary microscopic slide. Fragments of bread 
and collections of milk-globules may also present an opaque white appearance, 
but with a little practice they can readily be recognized. Fragments of epi¬ 
thelium from the tongue, infiltrated with micrococci, are still more deceptive, 
but the miejoseope at once shows the difference. 

The bronchial elastic tissue forms an elongated network, or two or three 
long, narrow fibres are found close together. From the blood-vessels a some¬ 
what similar form may be seen and occasionally a distinct sheeting is found 
as if it had come from the intima of a good-sized artery. The elastic tissue 
of the alveolar wall is quite distinctive; the fibres arc branched and often 
show the outline of the arrangement of the air-cells. The elastic tissue from 
bronchi or alveoli indicates extensive erosion of a tube and softening of the 
lung-tissue. 

Another occasional constituent of the sputum is blood, which may be pres¬ 
ent as the chief characteristic of the expectoration in haemoptysis or may 
simply tinge the sputum. In chronic cases with large cavities, in addition to 
bacteria, various forms of fungi may be found, of which the aspergillus is the 
most important. Sarcinm may also occur. 

Calcareous Fragments. —Formerly a good deal of stress was laid upon their 
presence in the sputum, and Morton described a phthisis a calculis in pulmoni- 
bus generatis. Bayle also described a separate form of phthisie calculeuse. 
The size of the fragments varies from a small pea to a large cherry. 
As a rule, a single one is ejected; sometimes large numbers are coughed 
up in the course of the disease. They are formed in the lung by the calcifica¬ 
tion of caseous masses, and it is suid ulso occasionally in obstructed bronchi. 
They may come from the bronchial glands by ulceration into the bronchi, and 
there is a case on record of suffocation in a child from this cause. 

The daily amount of expectoration varies. Tn rapidly advancing cases, 
with much cough, it may reach as high as 500 cc. in the day. In cases with 
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foge cavities the chief amount is brought up in the morning. The expcctora- 
Hbhof tuberculous patients usually has a heavy, sweetish odor, and occasion¬ 
ally'it is fetid, owing to decomposition in the cavities. 

. Hemoptysis.—O ne of the most famous of the Hippocratic axioms says, 
“ From a spitting of blood there is a spitting of pus.” ■ The older writers 
thogght that the phthisis was directly due to tho inflammatory or putrefuctivc 
engages caused by the haemorrhage into the lung. Morton, however, in his 
interesting section. Phthisis ah llcemoptue, rather doubted this sequence. 
IffiWiec and Louis, and later in the century Traube, regarded the haemoptysis 
as an evidence of existing disease of the lung. From tho accurate views of 
taonnec and Louis the profession was led away by Graves, and particularly by 
Niemeyer^who held that the blood in the air-cells set up an inflammatory 
prooees, a common termination of which was caseation. Since Koch’s dis¬ 
covery we have learned that many cases in which the physical examination is 
negative show, cither during the period of haemorrhage or immediately after it, 
tubercle bacilli in the sputa, so that opinion lias veered to the older view, 
and we now regard the appearance of haemoptysis as an indication of existing 
disease. In young, apparently healthy persons, cases of hamioptysis may be 
divided into three groups. In the first the bleeding has come on without 
premonition, without overexertion or injury, and there is no family history of 
tuberculosis. The physical examination is negative, and the examination of 
the expectoration at the time of the haemorrhage and subsequently shows no 
tubercle bacilli. Such instances are not uncommon, and, though one may 
suspect strongly the presence of some focus of tuberculosis, yet the individuals 
may retain good health for many years, and have no further trouble. Of the 
386 cases of haemoptysis noted by Ware in private practice, 62 recovered, and 
pulmonary disease did not subsequently occur. 

In a second group individuals in apparently perfect health are suddenly 
attacked, perhaps after a slight exertion or during some athletic exercises. 
The physical examination is also negative, but tubercle bacilli are found some¬ 
times in the bloody sputa, more frequently a few days later. 

In a third set of cases the individuals have been in failing health for a 
month or two, but the symptoms have not been urgent and perhaps not noticed 
by the patients. The physical examination shows the presence of well-marked 
tuberculous disease, and there are both tubercle bacilli and clastic tissue in the 
sputa. 

A very interesting systematic study of the subject of hamioptysis, particu¬ 
larly in its relation to the question of tuberculosis, has been completed in the 
Prussian army by Franz Strieker. During the five years 1890-’95 there were 
900 cases admitted to the hospitals, which is a percentage of 0.045 of the 
strength (1,728,505). Of the cases, in 480 the haemorrhage came on with¬ 
out recognizable cause. Of these, 417 cases, 86 per cent, were certainly or 
probably tuberculous. In only 221, however, was the evidence conclusive. 

In a second group of 213 cases the haemorrhage came on during the mili¬ 
tary exercise, and of these 75 patients were shown to be tuberculous. 

In 118 cases the haemorrhage followed certain special exercises, as in the 
gymnasium or in riding or in consequence of swimming. In 24 cases it 
occurred during the exercise of the voice in singing or in giving command or in 
the use of wind instruments. A very interesting group is reported of 24 cases. 
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in which the haemorrhage followed trauma, either a fall or a blow upon the 
thorax. In 7 of these tuberculosis was positively present, and in 6 other 
cases there was a strong probability of its existence. 

Among the conclusions which Strieker draws the following are the mw* 
important: namely, that soldiers attacked with haemoptysis.without specStt* 
cause are in at least 86.8 per cent tuberculous. In the cases in which the. 
haemoptysis follows the special exercises, etc., of military service, at least 74.® 
per cent are tuberculous. In the cases which come on during swimming or 
as a consequence of direct injury to the thorax about one-half arc not associ¬ 
ated with tuberculosis. 

Heemoptysis occurs in from 60 to 80 per cent of all cases of pulmonary 
tuberculosis. It is more frequent in males than in females. 

In a majority of all cases the bleeding recurs. Sometimes it is a special 
feature throughout the disease, so that a haemorrhagic form has been recog¬ 
nized. The amount of blood brought up varies from a couple of drachms to 
a pint or more. In 69 per cent of 4,125 cases of hemoptysis at the Brompton 
Hospital the amount brought up was under half an ounce. 

A distinction may be drawn between the haemoptysis early in the disease 
and that which occurs in the later periods. In the former the bleeding is 
usually slight, is apt to recur, and fatal haemorrhage is very rare. In these 
cases the bleeding is usually from small areas of softening or from early 
erosions in the bronchial mucosa. In the later periods, after cavities have 
formed, the bleeding is, as a rule, more profuse and is more apt to be fatal. 
Single large haemorrhages, proving quickly fatal, aTe very rare, except in.the 
advanced stages of the disease. In these cases the bleeding comes either from 
an erosion of a good-sized vessel in the wall of a cavity or from the rupture 
of an aneurism of the pulmonary artery. 

The bleeding, as a rule, sets in suddenly. Without any warning the patient 
may notice a warm salt taste and the mouth fills with blood. It may come 
up with a slight cough. The total amount may not be more than a few 
drachms, and for a day or two the patient may spit up small quantities. When 
a large vessel is eroded or an aneurism bursts, the amount of blood brought 
up is large,'and in the course of a short time a pint or two may be expec¬ 
torated. Fatal hemorrhage may occur into a very large cavity without any 
blood being coughed up. The character of the blood is, as a rule, distinctive. 
It is frglhy, mixed with mucus, generally bright red in color, except when 
large amounts are expectorated, and then it may be dark. The sputum may 
remain blood-tinged for some days, or there are brownish-black streaks in it, 
or friable nodules consisting entirely of blood-corpuscles may be coughed up. 
Blood moulds of the smaller bronchi are sometimes expectorated. 

The microscopical examination of the sputum in tuberculous cases is most 
important. If carefully spread out, there may be noted, even in an apparently 
pure haemorrhagic mass, little portions of mucus from which bacilli or elastic 
tissue may be obtained. 

Dyspncea is not a common accompaniment of ordinary phthisis. The 
greater part of one lung may be diseased and local trouble exist at the other 
apex without any shortness of breath. Even in the paroxysms of very high 
fever the respirations may not be much increased. Dyspnoea occurs (1) with 
the rapid extension in both lungs of a broncho-pneumonia; (2) with the 
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• foourrenee of miliary.tuberculosis; (3) sometimes with pneumothorax; (4) 
ih hid cases with much emphysema, and it may be associated with cyanosis; 
g|p) and, lastly, in long-standing cases, with contracted apices or great thieken- 
the pleura, the right heart is enlarged, and the dyspnoea may be cardiac. 
mT 2,J3?N£Eal Symptoms. — Fever. — •'to get a correct idea of the tcmpera- 
jscre -orange in pulmonary tuberculosis it is necessary, as Ringer pointed out, 
pj make tolerably frequent observations. The usual 8 a. m. and 8 r. m. record 
W, in a majority of the cases, very deceptive, giving neither the minimum nor 
maximum. The former usually occurs between 2 and G a. m., and the latter 
between 2 and 6 p. m. 

A recognition of various forms of fever, viz., of tuberculization, of ulcera¬ 
tion, and of absorption, emphasizes the anatomical stages of growth, soften¬ 
ing and cavity formation; but practically such a division is of little use, as in 
a majority of cases these processes are going on together. 

Fever is the most important initial symptom and throughout the entire 
course the thermometer is the most trustworthy guide as to the progress of the 
affection. With pyrexia a patient loses in weight and strength, and the local 
disease usually progresses. The periods of apyrexia are those of gain in weight 
and strength and of limitation of the local lesion. It by no means necessarily 
follows that a patient with tuberculosis has pyrexia. There may be quite 
extensive disease without coexisting fever. On one occasion JJiad 18 instances 
of chronic phthisis under observation, of whom 10 were practically free from 
fexec. But in the early stage, when tubercles are developing and caseous areas 
are.in process of formation and when softening is in progress, fever is a con¬ 
stant symptom. There are a few rare cases in which little or no fever is 
present at the outset even with advancing lesions. 

Two types of fever are seen—the remittent and the intermittent. These 
may occur indifferently in the early or in the late stages of the disease or 
may alternate with each other, a variability which depends upon the fact 
that phthisis is a progressive disease and that all stages of lesions may be 
found in a single lung. Special stress should be laid upon the fact, particu¬ 
larly in malarial regions, that tuberculosis may set in with a fever typically 
intermittent in character—a daily chill, with subsequent fever and sweat. 
In Montreal, where malaria is practically unknown, this was always regarded 
as a suggestive symptom; but in Philadelphia and Baltimore, where ague 
prevails, many cases of early tuberculosis are treated for ague. These are 
often cases that pursue a rapid course. The fever of onset—tuberculization 
—may be almost continuous, with slight daily exacerbations; and at any time 
during the course of chronic phthisis, if there is rapid extension, the remis¬ 
sions become less marked. 

A remittent fever, in which the temperature is constantly above normal 
but drops two or three degrees toward morning, is not uncommon in the 
middle and later stages and is usually associated with softening or extension 
of the disease. Here, too, a simple morning and evening register may give 
an entirely erroneous idea as to the range of the fever. With breaking down 
of the lung-tissue and formation of cavities, associated as these processes 
always are with suppuration and with more or less systemic contamination, 
the fever assumes a characteristically intermittent or hectic type. For a large 
part of the day the patient is not only afebrile, but the temperature is sub- 
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normal. In the annexed two-hourly chart, from a case of chronic tuberculosis 
of the lungs, it will be seen that from 10 p. 11 . to 8 a. m. or noon, the tem¬ 
perature continuously fell and went as low as 95°. A slow rise then took 
place through the late morning and early afternoon hours and reached its 
ma-rimum between 6 and 10 p. M. As shown in the chart, there were in the 
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three days about forty-three hours of pyrexia and twenty-nine hours of apy- 
rexia. The rapid fall of the temperature in the early morning hours is usually 
with sweating. This hectic, as it is called, which is a typical fever 
of septic infection, is met with when the process of cavity formation and 
softening is advanced and extending. 

A continuous fever with remissions of not more than a degree, occurring 
in the course of pulmonary tuberculosis, is suggestive of acute pneumonia. 
When a two-hourly chart is made, the remissions even in acute tuberculous 
pneumonia are usually well marked. A continued fever, such as is seen in 
the first week of typhoid, or in some cases of inflammation of the lung, is 


rare in tuberculosis. 

. 3we<Mng .—Drenching perspirations are-common in 
tut<Toneof the most distressing features of the disease. 


phthisis and-consti- 
They occur usually 
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with the drop in the fever in the early morning hours, or at any time in the 
day when the patient sleeps. They may come on early in the disease, but are 
more persistent and frequent after cavities have formed. Some paticnis escape 
altogether. 

rpfop jg increased in frequency, especially when the fever is high. It 
is. often remarkably full, though soft and compressible. Pulsation may some¬ 
times be seen in the capillaries and in the veins on the back* of the hand. 

L Emacia tion is a pronounced feature, from which the two common names 
of the disease have been derived. The loss of weight is gradual but, if the 
disease is extending, progressive. The scales give one of the best indications 
of the progress of the case. 

3, Physio at, Signs.—( a) Inspection .—The shape of the chest is often 
suggestive, though it is to be remembered that the disease may be met with 
in chests of any build. Practically, however, in a considerable proportion 
of cases the thorax is long and narrow, with very wide intercostal spaces, the 
ribs more vertical in direction and the costal angle very narrow. The scap¬ 
ula are “ winged,” a point noted by Hippocrates. Another type of .chest 
which is very common is that which is flattened in the antero-postcrior diam¬ 
eter. The costal cartilages may be prominent and the sternum depressed. 
Occasionally the lower sternum forms a deep concavity, the so-called funnel 
breast ( Trichter-Brust). Inspection gives valuable information in all stages 
of the disease. Special examination should be made of the clavicular regions 
to see if one clavicle stands out more distinctly than the other, or if the spaces 
above or below it are more marked. Defective expansion at one apex is an 
early and important sign. The condition of expansion of the lower zone of 
the thorax may be well estimated by inspection. The condition of the pne- 
cordia should also be noted, as a wide area of impulse, particularly in the 
second, third, and fourth interspaces, often results from disease of the left 
apex. From a point behind the patient, looking over the shoulders, one can 
often better estimate the relative expansion of the apices. 

(b ) Palpat ion .—Deficiency in expansion at the apices or bases is perhaps 
best gauged by placing the hands in the subclavicular spaces and then in the 
lateral regions of the chest and asking the patient to draw slowly a full breath. 
Standing behind the patient and placing the thumbs in the supraclavicular 
and the fingers in the infraclavicular spaces one can judge accurately as to 
the relative mobility of the two sides. Disease at an apex, though early and 
before dulness is at all marked, may be indicated by deficient expansion. On 
asking the patient to count, the tactile fremitus is increased wherever there is 
iQSaLgrowth of tubercle or extensive caseation. In comparing the apices it 
is important to bear in mind that normally the fremitus is stronger over the 
right than the left. So too at the base, when there is consolidation of the 
lung, the fremitus is increased; whereas, if there is pleural effusion, it is 
diminished or absent. In the later stages, when cavities form, the tactile 
fremitus is usually much exaggerated over them. When the pleura is greatly 
thickened the fremitus may be somewhat diminished. 

(c) Psx£U£8ion. —Tubercles, inflammatory products, fibroid changes, and 
cavities produce important changes in the pulmonapr resonance. There may 
be localized disease, even of some extent, without inducing much alteration, 
as when the tubercles are scattered there is air-containing tissue between 
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them. One of the earliest and most valuable signs is defective- resonance 
upon and above a clavicle. In a- considerable proportion of all cases of phthj.^ 
sis the dulness is first noted in these regions. The comparison between tray 
two sides should be made also when the breath is held after a full inspirations 
as the defective resonance may then be more clearly marked. In the earlm 
stages the percussion note is usually higher in pitch, and it may require anf 
experienced ear <to detect the difference. In recent consolidation from case¬ 
ous pneumonia the percussion note often has a tubular or tympanitic qualifcg 
A wooden dulness is rarely heard except in old cases with extensivo fibtomj 
change at the apex or base. Over large, thin-walled cavities at the apex the' 
so-called cracked-pot sound may be obtained. In thin subjects the percus¬ 
sion should be carefully practised in the supraspinous fossae and the inter¬ 
scapular space, as they correspond to very important areas early involved in 
the disease. In cases with numerous isolated cavities at the apex, without 
much fibroid tissue or thickening of the pleura, the percussion note may show 
little change, and the contrast between the signs obtained on auscultation and 
percussion is most marked. In the direct percussion of the chest, particularly 
in thin patients over the pectorals, one frequently sees the phenomenon known 
as myoidama, a local contraction of the muscle causing bulging, which per¬ 
sists for a variable period and gradually subsides. It has no special signifi¬ 
cance. 

(d) Auscultation.—t-FeiMa breath-sounds are among the most character¬ 
istic early signs, since not as much air enters the tubes and vesicles of the 
affected area. It is well at first always to compare carefully the correspond¬ 
ing points on the two-aides of the chest without asking the patient either to 
draw a deep breath or t o cough. ;.With early apical disease the inspiration 
on quiet breathing may be scarcely audible. Expiratian-ia..usjially prolonged. 
On the other hand, there are cases in which the earliest sign is a harsh, rude, 
respiratory murmur. On deep breathing it is frequently to be noted that 
inspiration is jerking or wavy, the so-called “cog-wheel” rhythm; which, 
however, is by no means confined to tuberculosis. With extension of the 
disease the. jppiratory murmur is harsh, and, when consolidation occurs, 
whiffing and bronchial. _tWith these changes in the character of the murmur 
there are rales, duo to,the accompanying bronchitis. They may be heard only 
on deep inspiration or on coughing, and early in the disease are often crack¬ 
ling in character.When softening .occurs thgy are louder and have a bub¬ 
bling, sometimes a characteristic clicking quality. These “ moist sounds,” as 
they are called, when associated with change in the percussion resonance are 
extremely suggestive. ~7When. cavities form, the rales are louder, more gur¬ 
gling, and resonant in quality. When there is consolidation of any extent 
the breath-sounds are tubular, and in the large excavations loud and cavern¬ 
ous, or have an amphoric quality. In the unaffected portions of the lobe 
and in the opposite lung the breath-sounds may be harsh and even puerile. 
The vocal resonance is usually increased in all stages of the process, and 
bronchophony and pectoriloquy are met with in the regions of consolidation 
and over cavities. Pleuritic friction may be present at any stage and, as men¬ 
tioned before, occurs very early. There are cases in which it is a marked 
feature throughout When the lappet of lung over the heart is involved there 
may be a pleuro-pericardial friction, and when this area is consolidated there 
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• be curious clicking riles synchronous with the heart-beat, due to the com- 
ssion by the heart of this portion with expulsion of air from it. An 
loresting auscultatory sign, met most commonly in phthisis, is the so-called 
'dio-respiratory murmur, a whiffing systolic bruit due to the propulsion of 
■ out of the tubes by the impulse of the heart. It is best heard during 
inspiration and in the antero-lateral regions of the chest. 

/ A systolic murmur is frequently heard in the subclavian'artery on either 
aide, the pulsation of which may be very visible. The murmur is in all prob¬ 
ability due to pressure on the vessels by the thickened pleura. 

The signs of cavity may be here briefly enumerated. 

(a) When there is not much thickening of the pleura or condensation 
of the surrounding lung-tissue, the percussion sound may be full and clear, 
resembling the normal note. More commonly there is defective resonance, 
or a tympanitic quality which may at times be purely amphoric. The pitch’ 
of the percussion note changes over a cavity when the mouth is opened ore. 
closed (Wint rich’s sign), or it may be brought out more clearly on change 1 , 
of position. The cracked-pot sound is obtainable only over tolerably large' 
cavities with thin walls. It is best elieiled by a firm, quick stroke, the patient 
at the time having the mouth open. In those rave instances of almost totaP 
excavation of one lung the percussion note may be amphoric in quality, (b) 
Tlnauscultation the so-called cavernous sounds are heard: (1) Various grades ' 
or modified breathing—blowing or tubular, cavernous or amphoric. There 
may be a curiously sharp hissing sound, as if the air was passing from aAi 
narrow opening into a wide space. In very large cavities both inspiration 1 ' 
and expiration may be typically amphoric. (2) There are coarse bubbling 
rales which have a resonant quality, and on coughing may have a metallic 
or ringing character. On coughing they are often loud and gurgling. Ini 
very large thin-walled cavities, and more rarely in medium-sized cavities, 
surrounded by recent consolidation, the rill os may have a distinctly amphoric ^ 
echo, simulating those of pneumothorax. There are dry cavities in which no 
rales are heard. (3) The vocal resonance is greatly intensified, and whispered 
pectoriloquy is clearly heard. In large apical cavities the heart-sounds are 
well heard, and occasionally there may be an intense systolic murmur, prob¬ 
ably always transmitted to, and not produced, as has been supposed, in the 
cavity itself. In Jarge excavations of the ..left, apex the heart, impulse may 
cause gurgling sounds or clicks synchronous with the systole. They may- 
even be loud enough to be heard at a little distance from the chest wall, i 
large cavity wit h_ smo oth walls an d thin fluid conte nts may give flin-uiiraiipJ 
sion sound w hanT.he trunk, ia~ahruptlv shaken fWalshel. and even thneoin 
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Pseudo-cavernous signs may be caused by an area of consolidation near a 
large bronchus. The condition may be most deceptive—the high-pitched or 
tympanitic percussion note, the tubular or cavernous breathing, and the reso¬ 
nant rkles, simulate closely those of cavity. 


3. Complications of Pulmonary Tuberculosis. 

■ (1) In the Resi’XIiatoey System. —The larynx is rarely spared in chronic 
pulmonary tuberculosis. The first symptom may be huskiness of the voice. 
There are pain, particularly in swallowing, and a cough which is often wheez- 
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ing, and in the later stages very ineffectual. Aphonia and dysphagia are the 
two most distressing symptoms of the laryngeal involvement. When the epi¬ 
glottis is seriously diseased and the ulceration extends to the lateral wall of 
the pharynx, the pain in swallowing may be very intense, or, owing to the 
imperfect closure of the glottis, there may be coyghing spells and regurgit% 
tion of food through the nostrils. Bronchitis and tracheitis are almost invajjp 1 
able accompaniments. 

Pneumonia is a not infrequent terminal complication of chronic phthi§p[ 
It may run a perfectly normal course, while in other instances resolution rs^p 
be delayed, and one is in doubt, in spite of the abruptness of the onset)” is i 
to the presence of a simple or a tuberculous pneumonia. - - 

Emphysema of the uninvolvcd portions of the lung is a common feature, 
rarely producing any special symptoms. There are, however, cases of chronic 
tuberculosis in which emphysema dominates the picture, and in which the 
condition comes on slowly during a period of many years. (General subcu¬ 
taneous emphysema, which has been met with in a few rare cases, is due either 
to perforation of the trachea or to the rupture of a cavity closely adherent to 
the chest wall.) 

Gangrene of the lung is an occasional event in chronic pulmonary tuber¬ 
culosis, due in almost all instances to sphacelus in the walls of the cavity, 
rarely in the lung-tissue itself. 

Complications in the Pleura .—A dry pleurisy is a very common accom¬ 
paniment of the early stages of tuberculosis. It is always a conservative, use¬ 
ful process. In some cases it is very extensive, and friction murmurs may 
be heard over the sides and back. The cases with dry pleurisy and adhesions 
are of course much loss liable to the dangers of pneumothorax. Pleurisy 
with effusion more commonly precedes than occurs in the course of pulmonary 
tuberculosis. Still, it is common enough to meet with cases in which a sero¬ 
fibrinous effusion arises in the course of the chronic disease. There are cases 


in which it is a special feature, and it often, I think, favors chronicity. A 
patient may during a period of four or live years have signs of local disease 
at one apex with recurring effusion in the same side. Owing to adhesions in 
different parts of the pleura, the effusion may he encapsulated. Haemorrhagic 
effusions, which are not uncommon in connection with tuberculous pleurisy, 
are comparatively rare in chronic phthisis. Chyliform or milky exudates are 
sometimes found. Purulent effusions are not frequent apart from pneumo¬ 
thorax. 1 An empyema, however, may occur in the course of the disease or as 
a sequence of a sero-fibrinous exudate. Pneumothorax is an extremely com¬ 
mon complication. Of 49 cases at the Johns Hopkins Hospital, 23 were 
tuberculous (Emerson). It may prove fatal in twenty-four hours. In other 
instances a pyo-pneumothorax follows and the patient lingers for weeks or 
months. In a.ibird group of cases it seems to have a beneficial effect on the 
course of the disease. 


(2) Symptoms hkfebablu to otiiee OsGAtfs.—(a) Cardio-vascular.— 
The retraction of the left upper lobe exposes a large area of the heart. ■ In 
thin-chested subjects there may be pulsation in the second, third, and fourth 
interspaces close to the sternum. Sometimes with much retraction of the 
left upper lobe the heart is drawn up. A systolic murmur over the pulmo¬ 
nary area is common in all stages of phthi^ Apical murmurs are also not 
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infrequent and may be extremely rough and harsh without necessarily indi¬ 
cating that endocarditis is present. The association of heart-disease with 
phthisis is not, however, very uncommon. As already mentioned, there were 
.12, instances of endocarditis in 216 autopsies. ATlie arterial tension is usually 
Mfsr in phthisis and the capillary resistance lessened so that the pulse is often 
4ptl and soft even in the later stages of the disease. The capillary pulse is 
jjiBtinfraqnen My met with, and pulsation of the veins in the back of the hand 
jHpWaaionally to be seen. 

K : 3i(b) Blood Glandular System .—The early anajmia has already been noted. 
Iff is often more apparent than real, a ehloro-ana?mia, and the blood-count 
rarely sinks below two millions per cubic millimetre. 

The blood-plates are, as a rule, enormously increased and are seen in the 
withdrawn blood as the so-called Schultze's granule masses. Without any 
significance, they are of interest chiefly from the fact that every few years 
some tyro announces their discovery as a new diagnostic sign of phthisis. 
The leucocytes are greatly increased, particularly in the later stages. 

(c) Gastro-intestinal System.—A 'lie tongue is usually furred, but may 
be clean and red. j Small aphthous ulcers are sometimes distressing.' A red 
line on the gums, h symptom to which at one time much attention was paid 
as a special feature of phthisis, occurs in other cachectic states. .^Extensive 
tuberculous disease of the pharynx, associated with a similar affection of the 
larynx, may interfere seriously with deglutition and prove a very distressing 
and intractable symptom. II. M. Hayes has studied the/saliva and finds a 
marked impairment in its digestive powers. 

Tuberculosis of the stomach is rare. Ulceration may occur as an acci¬ 
dental complication and multiple catarrhal ulcers are not uncommon. Inter¬ 
stitial .and parenchymatous changes in the mucosa are common (possibly asso¬ 
ciated with the venous stasis) and lead to atrophy, but these can not always 
be connected with the symptoms, and they may be found when not expected. 
On the other hand, when the gastric symptoms have been most persistent the 
mucosa may show very little change. It is impossible always to refer the 
aopjcgxia, nausea, and vomiting of consumption to local conditions. The 
hectic, fever and the neurotic influences, upon which Immcrmann lays much 
stress, must be taken into account, as they play an important role. The organ 
is often dilated, and to muscular insufficiency alone may be due some of the 
cases of dyspepsia. The condition of the gastric secretion is not constant, 
and the reports are discordant. In the early stages there may be superacidity; 
later, a deficiency of acid. 

Anorexia ia often a marked symptom at the onset; there may-ba- positive 
loathing of food, and even small quantities cause nausea. Sometimes, with¬ 
out any nausea or distress after eating, the feeding of the patient is a daily 
battle. When practicable, Debove’s forced alimentation is of great benefit 
in such cases. Nausea and vomiting, though occasionally troublesome at an 
early period, are more marked in the later stages. The latter may be caused 
by the severe attacks of- coughing. S. II. Habershon refers to four .different! 
causes the vomiting in phthisis: (1) central, as from tuberculous rneninj 
gitis; (2) prQfflgujq,Qn.the.Yagi by caseous glands; (3) stimulation fromtM 
peripheral branches of the vagus, either pulmonary, pharyngeal, or gaStnej 
and (4) mechgnjcal causes. .* 
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Of the intfsiiaal 'symptoms /diaaJjgea is the most serious. It may come,-' 
on early, but is more usually a symptom of the laigr stages, and is associ-’l 
ated with in]pp.rnti/)n J particularly of the large bowel. Extensive ulceration 
of the ileum may exist without any diarrhoea. The associated catarrhal 
condition may account in part for it, and in some instances theia mvloid de gen- 
eration of the mucous, membrane. 

(d) Nervous System. —(1) Focal lesions due to the development of coarse 
tubercles and areas of- iulmmilnua mftnmg n^nnephalit.iw. i Aphasia, for in¬ 
stance, may result from the growth of meningeal tubercles in the fissure of 
Sylvius, or even hemiplegia may occur. The solitary tubercles are more com¬ 
mon in the chronic phthisis of children. (2) Basilar meningitis is an occa¬ 
sional complication. It may be confined to the brain, though more commonly 
it is a (3) cercbro-spinal meningitis, which may come on in persons without 
well-marked local signs in the chest. Twice have I known strong, robust 
men brought into hospital with signs of cerebro-spinal meningitis, in whom 
the existence of pulmonary disease was not discovered until the post mortem. 
(4) Peripheral neuritis, which is not common, may cause an extensor paraly¬ 
sis .of the arm or leg, more commonly the latter, with foot-drop. It is usually 
a late manifestation. (5) McntaL,symptoms. It was noted, even by the 
older writers, that consumptives had a peculiarly hopeful temperament, and 
the spes phthisica forms a curious characteristic of the disease. Patients, 
with extensive cavities, high fever, and too weak to move will often make 
plans for the future and confidently expect to recover. 

Apart from tuberculosis of the brain, there is sometimes in chronic phthi¬ 
sis a form of insanity not unlike that which occurs in the convalescence from 
acute affections. 

(e) A remarkable hypertrophy of the mammary gland may occur in pul¬ 
monary tuberculosis, most commonly in males. It may be only on the affected 
side. It is a chronic interstitial, non-tuberculous mammitis (Allot). Mas¬ 
titis adolesccntium, not very uncommon, is not necessarily suggestive of pul¬ 
monary tuberculosis. 

(/) Oenito-urinary System .—The urine presents no special peculiarities 
in amount or constituents. Fever, however, has a marked influence upon it. 
Albumin is met with frequently and may be associated with the fever, or is 
the result of definite changes in the kidneys. In the latter case it is more 
abundant and more curd-like. . Amyloid disease of the kidneys is not uncom¬ 
mon. Its presence is shown by albumin and tube-oasts, and sometimes by a 
great increase in the amount of urine. In other instances there is dropsy, and 
the patients have all the characteristic features of chronic Bright’s disease. 

Pus in the urine may be due to disease of the bladder or of the pelves 
of the kidneys. In some instances the entire urinary tract is involved. In 
pulmonary phthisis, however, extensive tuberculous disease is rarely found 
in the urinary organs. Bacilli may occasionally be detected in the pus. 
" Hematu ria is not a very common symptom. It may occur occasionally as .a 
result or congestion of the kidneys, and pass off leaving the urine albuminous. 
In other instances it results from disease of the pelvis or of the bladder, and 
is associated either with early tuberculosis of the mucous membranes or more 
commonly with ulceration. In any medical clinic the routine inspection of 
the testes for .tubercle will save two or three mistakes a year. 
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(g) Cutaneous System. —The skin is often dry and hush. Local tube r¬ 
c les o ccasionally occur on the hands. There may be pigmentary staining, 
the chloasma phthisicorum, which is more common when the peritonaeum is 
involved. Upon the chest and back the brown stains of pityriasis versicolor 
are very frequent. The,.hair of the head and beard may become dry and 
lanky. The terminal phalanges, in. chronic cases, b«jame.xlubbed ani-the 
pTs incurvated—the JJLippscraUc fingers. A remarkable and unusual com- 
pfieaHoh Is general emphysema, which may result from ulceration of an 
adherent lung or perforation of the larynx. 

Diagnosis.—The early diagnosis of pulmonary tuberculosis is of such vital 
importance to the patient that every possible means should bo taken to recog¬ 
nize the disease before it has made much headway. The truth is, a majority 
of the cases come before us when the lesion is already advanced, as indi¬ 
cated by the physical signs. The following points should be specially 
attended to: 

1. General Features .—Failing health, loss in weight and anaemia, with 
sli ght co neh. particularly at night, are rarely absent. It is usually for these 
symptoms that the patient or his friends seek relief. Or there has been a 
slight-haemoptysis. 

2. The Local Examination .—Tn very many cases the physical signs are 
quite well marked, deficient expansion, the prominence of one clavicle, the 
changes in the percussion note, the changes in the respiratory murmur, and 
the clicking rales. In other instances the physical signs are indefinite, and 
it is not possible to say after the most careful examination that there Is a 
suspicious focus in either lung. 

3. Examination of the Sputum .—"Bacilli and elastic tissue may be pres¬ 
ent without definite physical signs. They may come from a very small focus 
not discoverable on examination. In a great majority of early cases repeated 
inspection of the sputum is the most important diagnostic measure. It is 
very often difficult to get the sputum in incipient cases. 

4. Tuberculin may be given or the ophthalmic reaction tested. 

5. The agglutination and serum diagnosis, as practised by Arloing and 
Courmont, may turn out to be of great service in doubtful cases. 

4. Fibroid Phthisis. 

In their monograph on Fibroid Diseases of the Lung (1894) Clark, Had¬ 
ley and Chaplin make the following classification: 1. Fuje fibroid; fibroid 
phthjsis—a condition in which there is no tubercle. 2. TubercglO-fibroid dis¬ 
ease—a condition primarily tuberculous, but which has run a fibroid course. 
3.~Fibro-tuberculous disease—a condition primarily fibroid, but which has 
become tuberculous. The tubcrculo-fibroid form may come on gradually as a 
s equence of a chronic tuberculous broncho-pneumonia, or follow a chronic 
tuberculous pleurisy. In other instances the process supervenes upon an ordi¬ 
nary ulcerative phthisis. The disease becomes limited to one apex, the cavity 
is surrounded by layers of dense fibrous tissue, the pleura is thickened, and 
the lower lobe is gradually invaded by the sclerotic change. Ultimately a 
picture is produced little if at all different from the condition known.as 
cirrhosis of the lungs. It may even be difficult to say that the process is 
tuberculous, but in advanced cases the bacilli are usually present in the walls 
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of the cavity at the apex, or old, encapsulated caseous areas, are present, 
there may be tubercles at the apex of the other lung and in the broncl&iu* 
glands. Dilatation of the bronchi is present; the right ventricle, sometime^ 
the entire heart, is hypertrophied. 

The disease is chronic, lasting from ten to twenty or more years, durldj^ 
which time the patient may have fair health. 

The chief symptoms are cough, often paroxysmal in character and moat , 
marked in the morning, and dyspnoea on exertion. The expectoration is puru- ’ 
lent, and in some instances, when the bronchiectasis is extensive, fetid. There 
is rarely any fever. 

The physical signs are very characteristic. The chest is sunken and the 
shoulder lower on the affected side; the heart is often drawn over and dis¬ 
placed. If the left lung is involved there may he an unusually large area of 
cardiac pulsation in the third, fourth, and fifth interspaces. Heart-murmurs 
are common. There are dulness over the affected side and deficient tactile 
fremitus. At the apex there may be well-marked cavernous sounds; at the 
base, distant bronchial breathing. The condition may persist for years. In 
some cases the other lung becomes involved, or the patient has repeated attacks 
of hffit p optyBis. in one of which he dies. As a result of the chronic suppura¬ 
tion, amyloid-degeneration of the liver, spleen, and intestines may take place; 
dropsy frequently supervenes from failure of the right heart. 

A more detailed account is found under Cirrhosis of the Lung, with which 
this form is clinically identical. 

Concurrent Infections in Pulmonary Tuberculosis.—It has long been 
known that in pulmonary tuberculosis organisms other than the specific bacilli 
are present, particularly Micrococcus lanceolatus, Streptococcus pyogenes, and 
Staphylococcus aureus ; less frequently Bacillus pyocyaneus. 

A.majority of all eases of pulmonary tuberculosis are combined infec¬ 
tions; streptococci and pneumococci may be found in the sputa, and the 
former have been isolated from the blood. Pruddcn, who has very carefully 
studied this question, arrives at the following conclusions: The.pulmonary 
lesions of tuberculosis are subject to variations depending largely on the dif¬ 
ferent modes of distribution of the bacilli, whether by the blood-vessels or 
through the bronchi, and also whether a concurrent infection with other 
organisms has taken place. The pneumonia complicating tuberculosis may 
be the direct result of the tubercle bacillus or its toxins, or it may follow 
secondary infection with other germs, particularly the Streptococcus pyogenes, 
the Micrococcus lanceolatus, and the Staphylococcus pyogenes. The frequency 
of this secondary infection and the relative significance of these germs are 
not yet fully decided. The introduction of the tubercle bacilli into the lungs 
of a rabbit through the trachea induces the various phases of pulmonary tuber¬ 
culosis, but cavity formation is rare. If, on the other hand, into the lungs 
of a rabbit which are the seat of extensive consolidation the Streptococcus 
pyogenes is introduced, then cavities form rapidly, and the anatomical picture 
is very similar to that of chronic ulcerative tuberculosis in man. It is very 
probable that in man, too, the effect of contamination with these pus organ¬ 
isms is a very important one in hastening necrosis and softening, and also 
in the chronic cases they doubtless produce in large amounts the toxins which 
are responsible for many of the symptoms of the disease. 
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M+JKieaje* Mfooiated with Pulmonary Tuberculosis. — Lobar pneumonia is 
P not uncomffiOT: cause of death. It is met with, most frequently indeed, as 
jte&Cininal event in the chronic cases. It may, however, occur early, and bo 
■pfcult to distinguish from an acute caseous pneumonia. The sputa in the 
Utter are rarely rusty, while the fever in the former is more continuous and 
^higher, but in many cases it is impossible to differentiate between the two 
Conditions. 

E The association of tuberculosis and typhoid fever has already been dis- 
laSsed (page 90). . 

Erysipelas not infrequently attacks old poitrinaircs in hospital wards and 
almshouses. There are instances in which the a ttack scems- to he beneficial, 
a s'the cough les sens and the symptoms ameliorate. It may, however, prove 
fatal. 


The eruptive fevers, particularly measles, f requently precede, but rarely 
occur in the course of pulmonary tuberculosis. In the revaccination of a 
tuberculous subject the vesicles run a normal course. 

Fistula in ano is associated with phthisis in an interesting manner. In 
a majority of such cases it is a tuberculous process. The generaljiffectipn, may 
progressrapjdly after anoperaf ion. The question is considered in lubercu- 
losiaViFThealimentary canal. 

Ueart-disease. —Cardiac hypoplasia seems uncommon in tuberculosis, 
though it was much referred to by the older writers. It was present in only 
3 eases in 1,764 autopsies on tuberculous patients (Norris). Eokitansky 
taught that there was an antagonism between valvular lesions and aneurisms 
and tuberculosis. All forms of congenital heart-disease predispose to it, par¬ 
ticularly stenosis of the pulmonary artery. Mitral stenosis, on the other hand, 
has a distinctly inhibitory influence. The two conditions are rarely found 
associated. Endocarditis has already been referred to. A terminal acute 
tuberculosis, particularly of the serous membranes, is not at all uncommon 
in cardiovascular diseases. 


In chronic and arrested phthisis arteriosclerosis and phlebosclerosis are 
not uncommon. Ormerod noted 30 cases of chronic renal disease in 100 


post mortems. 

The association of tuberculosis with chronic arthritis, upon which cer¬ 
tain writers lay stress, finds its explanation in the lowered resistance of these 
patients, and the greater liability to infection in the institutions in wliieh so 
many of them live. 

Peculiarities of Pulmonary Tuberculosis at the Extremes of Life.— (a) 

OJfLJ^e .—It is remarkable how common tuberculosis is in the aged, partic¬ 
ularly in institutions. McLachlan noted 145 cases in which tuberculosis was 
the cause of death in old persons in Chelsea Hospital. All were over sixty 
years of age. The experience at the Salpctri^re is the same. Laennec met 
with a case in a person over ninety-nine years of age. 

At the Philadelphia Hospital, in the bodies of aged persons sent over 
from the almshouse it was extremely common to find either old or recent 
tuberculosis. A patient died under my care at the ago of eighty-two with 
extensive peritoneal tuberculosis. Pulmonary tuberculosis in the aged is 
usually, latent jtnd. runs a slow course. The physical signs are often masked 
by emphysema and by the coexisting chronic bronchitis. The diagnosis may 



338 


SPECIFIC INFECTIOUS DISEASES. 


depend entirely upon the discovery of the bacilli and elastic tissue. Conteary 
to the opinion which was held some years ago, tuberculosis is by no means, 
uncommon with senile emphysema. Some of the cases of tuberculosis i|j£ 
the aged are instances of quiescent disease which may have dated from an 
early period. 

(6) Infants i —The occurrence of acute tuberculosis in children has 
already been mentioned, and also the fact that the disease is occasionally con¬ 
genital. Leroux has analysed the statistics of the late Prof. Parrot, em¬ 
bracing 219 cases in children under three years. Of these there were from 
one day to three months, 23; from three to six months, 46; from six to twelve 
months, 63 (a total of 111 under one.ycar); and from one to three years, 108. 
Pulmonary cavities were present in 57 of the cases, and in only 50 was. the 
pulmonary lesion the sole manifestation. At the St. Petersburg Foundling 
Asylum, in the ten years ending 1884, there were 416 cases of tuberculosis 
in 16,581 autopsies. The observations of Northrop, at the New York 
Foundling Hospital, are of special interest in connection with the mode of 
infection. Of 125 cases of tuberculosis on the records of this institution, 
in 34 the ravages were extensive, the seat of the primary affection was not 
clear, and the bronchial glands were large and cheesy. In 20 eases of general 
tuberculosis there were cheesy masses in the bronchial glands and in the lungs. 
In 42 cases of general tuberculosis the only cheesy masses were in the bronchial 
lymph-glands. In 9 cases the tubercles were limited to the bronchial nodes 
and the lungs; the latter containing only discrete miliary bodies, while the 
bronchial glands showed advanced caseation. In 13 cases there was tuber¬ 
culosis of the bronchial nodes only. In most of these cases the patients died 
of infectious diseases. These figures are very suggestive, and point, as already 
not®!, to infection through the bronchial passages as the most common method, 
even in children. Of 500 autopsies in children at the Munich Pathological 
Institute, in 150 (30 per cent) tuberculosis was present and in over 92 per 
cent the lungs were involved (Muller). 

Modes of Death in Pulmonary Tuberculosis. —(a) By asthenia, a gradual 
failure of the strength. The end is usually peaceable and quiet, occasion¬ 
ally disturbed by paroxysms of cough. Consciousness is often retained until 
near the close. 

(6) By asphyxia, as in some cases of acute miliary tuberculosis and in 
acute pneumonic phthisis. In chronic phthisis it is rarely seen, even when 
pneumothorax develops. 

(c) By syncope. This is not conunon. I have known it to happen once 
or twice in patients who insisted upon going about when in the advanced 

.stages of the disease. There may be, but not necessarily, fatty -degeneration 
of the heart. Rapid syncope may follow hemorrhage or may be due to throm¬ 
bosis or embolism of the pulmonary artery, or to pneumothorax. 

(d) From haemorrhage. The fatal bleeding, in chronic, phthisis is due 
to erosion of a large vessel or rupture of an aneurism in a pulmonary cavity, 
most, commonly the latter. Of 26 cases analyzed by S. West, in 11 the fatal 
haemoptysis was due to aneurism, and of 35 cases collected by Percy Kidd, 
aneurism was present in 30. In a case of Curtin’s, at the Philadelphia Hos¬ 
pital, the bleeding proved fatal before hemoptysis occurred, as the eroded 
vessel opened into a capacious cavity. 
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*£$#) cerebral symptoms. Coma may be due to meningitis, less often 
R^t rami a. Death in convulsions is rare. The haemorrhagic pachy-menin- 
jg*S-"wEich occurs in some cases of phthisis occasionally causes loss of con- 
Biousnees, but is rarely a direct cause of death. In one of my cases, death 
feshlted from thrombosis of the cerebral sinuses with symptoms of meningitis. 

V. Tubebctjlosis of the Alimentaby Canal. 

■, (a) Lips. —Tuberculosis of the lip is very rare. It occurs occasionally in 
:he form of an ulcer, either alone or more commonly in association with laryn¬ 
geal or pulmonary disease. Two eases are reported and the literature is 
analyzed in Vcmeuil’s Etudes.* The ulcer is usually very sensitive and may 
be mistaken for a chancre or an epithelioma. The diagnosis may be made in 
cases of doubt by inoculation or the examination of a portion for tuberclo 
bacilli. 

(b) T.QW ue -— The disease begins by an aggregation of small granular 
bodies on the edge or dorsum. Ulceration proceeds, leaving an irregular sore 
with a distinct but uneven margin, and a rough, often caseous base. The 
disease extends slowly and may form an ulcer of considerable size. I have 
known it to be mistaken for epithelioma and the tongue to be excised. It is 
rarely met with except when other organs are involved. The glands of the 
angle of the jaw are not enlarged and the sore does not yield to iodide of 
potassium, which are points of distinction between the tuberculous and the 
syphilitic ulcer. In doubtful cases the inoculation test should be made, or a 
portion excised for microscopical examination. 

(c) The salivary glands belong to that small group of organs of the body 
which seem to possess an immunity; a very few cases have been reported. 

( d) Tubercles of the hard or soft palate nearly always follow extension of 
the disease from neighboring parts. 

(e) Tuberculosis of the Tonsils. —In 7 of 45 consecutive cases in children 
from three months to fifteen years A. Latham demonstrated, by inoculation, 
the presence of tuberculosis of the tonsils either in organs removed by oper¬ 
ation or post mortem. The observation is of interest in connection with the 
views of Schlenker, who claims that the majority of the cases of tuberculous 
cervical glands result from infection with tubercle bacilli which gain admis¬ 
sion by way of the tonsil. A large number of his cases of tuberculous cervical 
adenitis were definitely of a descending variety and associated with tubercu¬ 
losis of these glands. The majority also had pulmonary tuberculosis, and he 
regards surface infection of the tonsil by tuberculous food and sputum far 
more common than infection by way of the circulation. The disease may 
occur as a superficial ulceration. More commonly there is an infiltration of 
the tonsil with miliary tubercles, which produces a greater or less hypertrophy 
which it is practically impossible to distinguish from an ordinary enlargement 
of the tonsil without a microscopical examination. Hugh Walsham’s observa¬ 
tions on the frequency of infection of the tonsils in pulmonary tuberculosis 
hare been referred to. 

(/) Pharynx. —In extensive laryngeal tuberculosis an eruption of miliary 
granules on the posterior wall of the pharynx is not very uncommon. In 


* Tome iii, Paso. L 


840 


SPECIFIC INFECTIOUS DISEASES. 


chronic phthisis an ulcerative pharyngitis, due to extension of tho disease 
from the epiglottis and larynx, is one of the most distressing of complica¬ 
tions, rendering deglutition acutely painful. Adenoids of the naso-pharynx 
may be tuberculous, as shown by Lermoyez. Macroscopically, they do not 
differ from the ordinary vegetations found in this situation. - 

(g) A few ipstances occur in the literature of tuberculosis of the oesoph¬ 
agus. The condition is a pathological curiosity, except in the slight exten¬ 
sion from the larynx, which is not infrequent; but in a case in my wards de¬ 
scribed by Flexnor the ulcer perforated and caused purulent pleurisy. The 
condition has been fully considered by Claribel Cone, who has described a 
second case from the Johns Hopkins Hospital (Bulletin, November, 1891'). 

(h) Stomach .—Many cases are reported which are doubtful. Primary 
disease is unknown. Marfan was able to collect only about a dozen authentic 
cases. Perforation of the stomach occurred six times, thrice by a tuberculous 
gland. In Oppolzer’s case an ulcer of the colon perforated the organ. In 
Musser’s case there was a large tuberculous ulcer 3 X li inches in- extent. 
Three cases have been described from my wards by Alice Hamilton (J. H. H. 
Bulletin, April, 1897). 

(t) Intestines .—The tubercles may bo (1) primary in the mucous mem¬ 
brane, or more commonly (2) secondary to disease of the lungs, or in rare 
cases the affection may (3) pass from the peritonseum. 

(1) Primary intestinal tuberculosis occurs most frequently in children, 
in whom it may be associated with enlargement and caseation of the mesen¬ 
teric glands, or with peritonitis. As stated on page 292, there is great dis¬ 
crepancy in the statistics on this point—German 4 per cent, American 1 per 
cent, English 18 per cent—and the question needs careful study. Biedert 
gives 16 eases in 3,104 instances of tuberculosis in children. In adults pri¬ 
mary intestinal tuberculosis is rare, occurring in but 1 instance in 1,000 
autopsies upon tuberculous adults at the Munich Pathological Institute; but 
now and then cases occur in which the disease sets in with irregular diar¬ 
rhoea, moderate fever, and colicky pains. In a few cases haemorrhage has 
been the initial symptom. Regarded at first as a chronic catarrh, it is not 
until the emaciation becomes marked or the signs of disease appear in the 
lungs that the true nature is apparent. Still more deceptive are the cases in 
which the tuberculosis begins in the caecum and there are symptoms of appen¬ 
dicitis—tenderness in the right iliac fossa, constipation, or an irregular diar¬ 
rhoea and fever. These signs may gradually disappear, to recur again in a 
few weeks and still further complicate the diagnosis. Fatal haemorrhage has 
occurred in several of my cases. Perforation may occur with the formation 
of a pericaecal abscess, or perforation into the peritonaeum may take place, or 
in very rare instances there is partial healing with great thickening of the 
walls and narrowing of the lumen. 

(2) Secondary involvement of the bowels is very common in chronic pul¬ 
monary tuberculosis, e. g., in 566 of the 1,000 Munich autopsies in tuber¬ 
culosis just referred to. In only three of these cases were the lungs not 
involved. The lesionsi are chiefly in the ileum, caecum, and colon. The affec¬ 
tion begins in ihe solitary and agminated glands or on the surface of or 

within the mucosa. The-caseation and necrosis lead to ulcera ti on, . . whic h 

may be very extensive and involve the. greater portion of . the mucosa of .the 
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small bowels. In the ilemn the Foyer’s patches are chiefly involved 
Effi ffffle ulcers may pe ovoidJ^t, in the jejunum and colon they are usually 
Upund or transverse to the long axis. The tuberculous ulcer has the follow- 
jpng characters: (o) It is irregular, rarely ovoid or in the long axis, more 
/frequently gird}ing.tbe bowel; (6) the edges and base are infiltrated, often 
caseous; (c) the submucosa and muscularis arc usually involved; and (d) 
on lie serosa may be seen colonies of young tubercles or a well-marked tuber¬ 
culous lymphangitis. Perforation and peritonitis are not uncommon events 
in' the secondary ulceration. Stenosis of the bowel from cicatrization may 
■ occur; the strictures may be multiple. 

Localized chronic tuberculosis of the ileo-ccecal region is of great impor¬ 
tance. The caecum may present a chronic hyperplastic tuberculosis, which not 
uncommonly extends into the appendix. As a consequence of the changes 
produced a definite tumor-like mass is formed in the right iliac fossa. This 
variesjn size, is usually elongated in a vertical direction, hard, slightly mov¬ 
able, or bound down by adhesions and very sensitive to pressure. The tumor 
simulates more or less closely a true neoplasm of this region, particularly car¬ 
cinoma. The condition is characterized by gradual constriction of the lumen 
of the bowel, periodic attacks of severe pain, and alternating diarrhoea and 
constipation. The extremely localized character of the disease warrants an ex¬ 
ploratory operation, as the results of entcrectomy are remarkably favorable. 
Of 11 cases reported by F. M. Caird 7 recovered. In a second form of this 
disease, occurring less frequently than the former, there is no definite tumor- 
mass to be felt, but a general induration and thickening in the right iliac 
fossa similar to the local changes produced by a recurring appendicitis. In 
this variety a fistula discharging fecal matter occasionally results. Both forms 
may be distinguished from the diseases they simulate by the finding of tubercle 
bacilli in the stools or in the discharge from the fistula when such exists. 

Tuberculosis of the rectum has a special interest in connection with fistula 
in ano, which, according to Spillman’s statistics, occurs in about 3.5 per cent 
of cases of pulmonary disease. In many instances the lesion has been shown 
to be tuberculous. It is very rarely primary, but if the tissue on removal 
contains bacilli and is infective the lungs are almost invariably found to be 
involved. It is a common opinion that the pulmonary symptoms progress rap¬ 
idly after the fistula is cut. This may have some basis if the operation con¬ 
sists in laying the tract open, and not in a free excision. 

(3) Extension from the peritonseum may excite tuberculous disease in the 
bowels. The affection may be primary in the peritonaeum or extend from the 
tubes in women or the mesenteric glands in children. The coils of intestines 
become matted together, caseous and suppurating foci develop between the 
folds, and perforation may take place between the coils. 


VI. Tuberculosis or the Liver. 

This organ is very constantly involved in (1) Miliary tuberculosis. This 
is seen in acute generalized tuberculosis, though the granules may be small 
and have to be looked for very carefully. In chronic tuberculosis miliary 
tubercles are not at all uncommon in the liver. (2) Solitary tubercle. Occa¬ 
sionally large tuberculous masses are found in the organ, sometimes associated 
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with perihepatitis, sometimes with tuberculous peritonitis, and in children 
with tuberculous adenitis. In a few cases the masses are very large, though it 
is only in exceptional cases that the tumor can be felt through the abdominal 
wall. Occasionally the solitary tubercle becomes infected with pus organis^os, 
softens and forms an abscess. (3) Tuberculosis of the bile ducts ; 
cuIqus cavities,in the liver. This is by far the most .ch ar acte r istic tuberpu-^ 
lous change in the organ, and is nat-uncnmaum. It was well describedvby.. 
Bristowe in 1858. The liver is enlarged, and section shows numerous small* 
cavities, which look at first like multiple abscesses in suppurative pylephlebitis, 
but the pus is bile-stained and the whole process is a local tuberculous cholan¬ 
gitis. (4) Tuberculous- cirrhosis. With the eruption of miliary tubercles 
there may be slight increase in the connective tissue, which is overshadowed 
by the fatty change. In all the chronic forms of tubercle in this organ there 
may be fibrous overgrowth. Hanot, who has described several varieties, states 
that the condition may be primary. I' janti a sll y it is .very .rare, exgggt. in 
connection with chronic tuberculous peritonitis-and .perihepatitis, when the 
organ may be much deformed by a sclerosis involving the portal canals and 
the capsule, which may be greatly involved in a polyserositis. 

VII. Tuberculosis of the Brain and Cord. 

Tuberculosis of the brain occurs as (a) an acute miliary infection caus¬ 
ing meningitis and acute hydrocephalus; (6) as a chronic meningo-encepha- 
liiis, usually localized, and containing small nodular tubercles; and (c)_as 
the so-called solitary tubercle. Between the last two forms there are all 
gradations, and it is rare to sec the meninges uninvolved. The acute variety 
has already been considered. I shall here consider the chronic form, which 
conies on slowly and has the clinical characters of a tumor. 

It is most common in the young. Of 148 cases collected by Pribram-11$ 
were under fifteen years of age. Other organs are usually involved, partic¬ 
ularly the lungs, the bronchial glands, or the bones. In rare instances n( 
tubercles are found elsewhere. They occur most frequently in the cerebellum 
next in the cerebrum and then in the pons. The growths are often multiple 
in 100 out of 183 cases (Gowers). They range in size from a pea to a wal 
nut; large tumors occasionally occur, and sometimes an entire lobe of th 
-cerebellum is aSected. On section the tubercle presents a grayish-yellow 
caseous appearance, usually firm and hard, and encircled by a transluoenl 
softer tissue. The centre of the growth may be semi-diffluent. As in othe 
localities the tubercle may calcify. The tumors are as a rule attached to th 
meninges, often to the pia at the bottom of a sulcus so that they look in 
bedded in the brain-substance. About the longitudinal fissure there may 1 
an aggregation of the growths, with compression of the sinus, and the formi 
tion of a thrombus. The tuberculous tumor not infrequently excites acuf 
meningitis. In localized meningo-encephalitis the pia is thickened, tube 
cles are adherent to the under surface and grow about the arteries. It is ofte 
combined with cerebral softening from interference with the circulation. Sc 
eral of the most characteristic instances which I have seen were on tl 
meninges covering the insula. This form may occur in pulmonary tuberc 
losis, causing hemiplegia or aphasia which may persist for months. 
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The symptoms of tuberculous growths in the brain are those of tumor, 
and will be considered in the section on the brain. 

In the spuutl.cord the same forms are found. The acute tuberculous men¬ 
ingitis has been considered and is almost always cerebro-spinal. The solitary 
tubercle of the. .cord, is rare. Herter has reported 3 cases and collected 24 
from the literature. It was secondary in all save one case. The symptoms 
are those of spinal tumor or meningitis. • 


VIII. Tuberculosis of tite Genito-ubtnaby System. 

The studies of the past few years, and particularly the work of surgeons 
and gynaecologists, have taught us the great importance of tuberculosis of this 
tract. Any part of the genilo-urinary system may be invaded. The suc¬ 
cessive involvement of the organs may be so rapid that unless the ease has 
been seea..fiarly it may lie impossible to state wilh any degree of certainty 
which has been the primary seat of infection. There may be simultaneous 
involvement of various portions of the tract. In tuberculosis of the genito¬ 
urinary system one always has to bear in mind the possibility of latent dis¬ 
ease elsewhere in the body. As Bollinger says, tubercle bacilli may gain 
admission at some part of the respiratory tract without producing any lesion 
at the point of entrance, and finally reach a bronchial gland, where they 
set up a tuberculous process of extremely slow development without producing 
any symptoms. From this point bacilli may enter the blood stream and lodge 
in the epididymis or testicle proper, and produce nodules which are readily 
discovered, owing to the ease with which these parts are examined. Such a 
case might be quite easily mistaken for one of primary genital tuberculosis, 
whereas the true primary tuberculous focus is far distant. 

Infection of the genito-urinary tract occurs in various ways: 

1. By Hereditary Transmission .—It has been met with in the foetus. The 
comparative frequency of tuberculosis of the testicle in very young children 
suggests very strongly that the uro-genital organs may be involved as a result 
of direct transmission of the disease from the parents. 

2. By infection from areas of tuberculosis already existing in the patient. 

(а) Infection through the Blood .—In many cases uro-genital tuberculosis 
is found at autopsy associated with disease of some distant organ, particu¬ 
larly the lungs, and it would appear most probable that in them infection has 
been through the blood-vessels. Jani’s observations, which were published by 
Weigert after the author’s death, strongly support this theory. In studying 
sections of the genital organs of patients who died of pulmonary tuberculosis, 
he found tubercle bacilli in 5 out of 8 cases in the testicle, and in 4 out of 6 
cases in the prostate, without in any instance finding microscopical evidences 
of tubercles in these organs. The bacilli lay, in the testis, partly within and 
partly close beside the cellular and granular contents of the seminal tubules, 
while in the prostate they were always situated in the neighborhood of the 
glandular epithelium. 

(б) Infedigji from the Peritonaeum .—This source of infection, in both 
men ancT women, is much more frequent than is commonly supposed. The 
intimate relationship between the peritonajum and bladder in both subjects, 
mid with the vesicahe seminales and vasa deferentia in the male, allows of 
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a ready way of invasion of these organs by direct extension of the disease. 
The peritonaeum is a frequent source of genital tuberculosis in the female. 
No doubt many cases of tuberculosis, of. .the dfallopian tubes originate from 
this source. The fact that the fimbriated extremity of the tube is often'MBit', 
seriously involved points rather strongly in this direction, although the fwrc 
might bo taken as a point in favor of blood infection, favored by its greaM; 
vascularity. Various observations go to show that the action of the cSk 
lining the lumina of the Fallopian tubes tends to attract particles introd-atwfc 
into the peritoneal cavity. Jani’s observation is very interesting in this'$16- 
nection, as showing the possibility of tubercle bacilli entering the tubes frhtfi 
the peritoneal cavity without there being any tuberculous peritonitis.-- ‘He 
found typical tubercle bacilli in the lumen, in sections of a normal Fallopian 
tube, in a woman who died of pulmonary and intestinal tuberculosis. The 
explanation advanced was that the bacilli made their way through the thin 
peritoneal coat from one of the intestinal ulcers, thus reaching the peritoneal 
cavity, and thence were attracted into the Fallopian tube by the current pro¬ 
duced by the action of the cilia lining the lumen. The intimate relationship 
between tuberculous peritonitis and tuberculosis of the Fallopian tubes is 
shown in the fact that the latter are affected in from 30 to 40 per cent of 
the cases. 

(c) Infection from other Organs by Direct Extension .—The occurrence 
of direct extension from the peritoneum has already been mentioned. In 
tuberculous ulceration of the intestine or rectum adhesions to the bladder 
in the male or to the uterus and vagina in the female may occur, with result¬ 
ing fistulse and a direct extension of the disease. Perirectal tuberculous 
abscesses may lead to secondary involvement of some portion of the genito¬ 
urinary tract. It must not be forgotten that tuberculosis of the vertebra 
may be followed by tuberculosis of the kidney as a result of direct extension 
of the disease. 

3. By Infection from Without .—Whether uro-genital tuberculosis maj 
occur as a result of the entrance of tubercle bacilli into the urethra or vagim 
is still a disputed question. That bacilli gain admission to these passages dur 
ing coitus with a person the subject of uro-genital tuberculosis, or by the us< 
of foul instruments or syringes, seems quite probable. The possibility o 
genital tuberculosis occurring in the female as a result of coitus with a mat 
the subject of tuberculosis in some portion of the genito-urinary system wa 
first suggested by Cohnheim, who stated, however, that it rarely, if evei 
occurred. Gartner’s experiments have been referred to. 

In a patient with intestinal tuberculosis the tubercle bacilli might acci 
dentally reach the urethra or vagina from the rectum. 

Uro-genital tuberculosis is commonest between the ages of twenty an* 
forty years—that is, during the period of greatest sexual activity. Males ar 
affected much more frequently than females, the proportion being 3 to f 
This'great difference is no doubt partly due to the more intimate relationshi 
between the urinary and genital systems in the former than in the latter. I 
the male the urethra forms the common outlet for the two systems, while i 
the female there is a separate outlet for each. 

Oncejhe uro-genital tract has been invaded, the disease is likely to spies 
rapidly*, and the method of extension is an important one. Quite frequentl 
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there ; is direct extension, as when the bladder is involved secondarily to the 
Ipdfiey by passage of the disease along the ureter, or where the tuberculous 
tjacbc&S extends along the vas deferens to the vesiculoe scminales. No doubt 
qgjjrface inoculation occurs in some instances, and to this cause may be attrib- 
£psd a certain percentage of cases of vesical and prostatic disease following 
^jAatculosis of the kidney. Although this probability is acknowledged, there 
element of doubt as to the possibility of the kidney becoming affected 
'^pndarily to the bladder or prostate by the direct passage of the bacilli up 
tife lumen of one ureter; for in such a case we have to supposo that a non- 
niotile bacillus, contrary to the laws of gravity, ascends against an almost 
co nsfan t current of urine flowing in the opposite direction. The lymphatics 
may‘afexd-a. means for the spreading of the disease, but in a greater number 
of cases than is generally supposed it takes place by way of the blood-vessels. 
Cystoscopic examinations of the bladder not infrequently show the presence 
of tubercles beneath the mucous membrane before there is any evidence of 
superficial ulceration—a fact suggesting strongly a blood infection. 

The discovery of tubercle bacilli in the urine and the obtaining of tuber¬ 
culous lesions in animals as a result of inoculation with the urinary sedi¬ 
ment afford us the only positive evidence of genito-urinary tuberculosis. So 
far there are no authentic-accounts of tubercle bacilli having been found in the 
semen of men with tuberculosis of the testicle or vesieula) scminales. Owing 
to the fact that the smegma bacillus has the same staining reaction as the 
tubercle bacillus, and, morphologically, is practically indistinguishable from 
it, the greatest care must be used in obtaining (he specimen of urine for 
examination, to eliminate, if possible, all chances of contamination. Thus 
the urine examined must be a catheterized specimen, and even then one runs 
the risk of carrying back into the bladder on the end of the cathctcr*a few 
bacilli which may be washed out in the stream of urine and be mistaken for 
tubercle bacilli in the sediment. By Bunge and Trautenroth’s method of 
staining the two organisms can probably be definitely differentiated, but the 
safer plan is to immediately inoculate one or more guinea-pigs with some of the 
suspected urine. If tubercle bacilli be present the animals will manifest 
tuberculous lesions in from three to five weeks. 

Tubekcot.obis of the Kidneys (Phthisis renum ).—In general tuber¬ 
culosis the kidneys frequently present scattered miliary tubercles. In pul¬ 
monary tuberculosis it is common to find a few nodules in the substance of 
the organ, or there may be pyelitis. In the first 17,000 admissions to the 
medical wards of the Johns Hopkins Hospital there were 1,085 cases of tuber¬ 
culous infection. In 17 of these a clinical diagnosis of renal tuberculosis 
was made. Walker analyzed the first 1,369 autopsies in the same hospital 
and found that 784 had tuberculosis in some part of the body. In all there 
were 61 cases of renal tuberculosis. Of 482 cases of pulmonary tuberculosis 
showing symptoms during life, one or both kidneys were involved in 23. 
There were 36 cases of acute general miliary tuberculosis, and in every instance 
the kidney was affected. The 2 other cases of renal tuberculosis occurred in 
patients with latent disease. Primary tuberculosis, pf the kidneys is not very 
rare, but in no instance in the above series did Walker demonstrate a primary 
infection, in the kidney. The tuberculous process was primary in some other 
part of tiie genito-urinary tract in 6 cases. In a majority of the cases the 
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process involves the pelvis and the ureter as well, sometimes the bladder ab2* 
prostate. It may be difficult to say in advanced cases whether the disease 
has started in the bladder, prostate, or vesicles, and crept up the ureters, 
or "whether it started in the kidneys and proceeded downward. In a majority 
of cases, I believe, the latter is true, and the infection is through the blood. 
Walker thinks that a hacmatogenous infection takes place in 90 per cent of the 
cases, and that this is the channel of infection in the majority of instances 
where renal follows vesical tuberculosis rather than along the ureter. One 
kidney alone may be involved, and the disease creeps down the ureter and 
may only extend a few millimetres on the vesical mucosa., A man with aortic 
insufficiency, who had no lesions in the lungs, presented a localized patch in 
the pelvis of the kidney, involving a pyramid, while the ureter, 5 cm. from the 
bladder and at its orifice, was thickened and tuberculous. The prostate 
showed an area of caseation. The process is most common between twenty 
and thirty years of age, but it may occur at the extremes of ago. In a series 
of 386 cases collected by Walker in which the sex was stated, 182 of the 
patients wore males and 204 females. The joint statistics of Guillard, Tuffior, 
and Albarran include 2-16 cases of chronic tuberculosis, of which 112.. were 
female^ and 69 males. In the earliest stage, which may be met with acci¬ 
dentally, the disease is seen to begin in the pyramids and calyces. Negrosis 
and caseation proceed rapidly, and the colonies of tubercles start throughout 
the pyramids and extend upon the mucous membrane of the pelvis. As a 
rule, from the outset it is a tuberculous pyo-nephrosis. The renal infection 
may result from direct extension of the disease from a tuberculous vertebra. 
It may be confined to one kidney, or progress more extensively in one than in 
the other. Of 216 cases in which the side affected was specified, the .light 
kidney was involved in 111, the left in 96, and both together in 9. At autopsy 
both organs are usually found enlarged. In only 3 of the 61 autopsies pre¬ 
viously referred to was the disease unilateral. One kidney may be completely 
destroyed and converted into a series of cysts containing cheesy substance— 
a form of kidney which the older writers called scrofulous. In the putty¬ 
like contents of these cysts lime salts may be deposited. In other instances 
the walls of the pelvis arc thickened and cheesy, the pyramids eroded, and 
caseous nodules are scattered through the organ, even to the capsule, which 
may be thickened and adherent. The other organ is usually less affected, 
and shows only pyelitis or a superficial necrosis of one or two pyramids. 
The ureters are usually thickened and the mucous membrane ulcerated and 
caseous. Involvement of the bladder, vesical® seminales, and testes is not 
uncommon in males. 

The symptoms are those of pyelitis. The urine may be purulgnt for 
years, and there may be little or no distress. Even before the bladder be¬ 
comes involved micturition, is frequent, and many instances are mistaken 
forjystitis. The frequent micturition is in part due to an initial polyuria, 
in part to reflex irritation, but chiefly to a non-tuberculous inflammation 
over the trigone of the bladder. It is usually the earliest and most constant 
symptom. Hmmaturia, of a mild grade, occurs at some time during the course 
of the disease in the majority of the cases. Dull, aching painjn the lumbai 
region pn one side is frequently complained of and may be the first symptom. 
The condition is for many years compatible with fair health. The (suability 
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is shown by the accidental discovery of the so-called scrofulous kidney, con¬ 
verter into cysts containing a putty-like substance. In cases in which the 
disease becomes advanced and both organs are affected, constitutional symp¬ 
toms are more marked. There is irregular fever, with chills and loss of 
highland strgpgth. General tuberculosis is common. In only one of my 
cases were the lungs uninvolved. In a case at the Montreal General Hos¬ 
pital a cyst perforated and caused fatal peritonitis. 

Physical examination may detect special tenderness on one side, or the 
kidney may bo palpable in front on deep pressure; but tuberculous pyelo¬ 
nephritis seldom cuuses a large tumor. Occasionally the pelvis becomes 
enormously distended; but this is rare in comparison with its frequency in 
calculous pyelitis. The urine presents changes similar to those of ordinary 
calculous pyelitis—piis-cells, epithelium, and occasionally definite caseous 
masses. It is nearly always acid in reaction. Albumin is, of course, pres¬ 
ent. Tubercle bacilli may be demonstrated by the ordinary methods. Tube- 
casts are not often seen. 

To distinguish the condition from calculous pyelitis is often difficult. 
Haemorrhage may be present in both, though not nearly so frequently in the 
tuberculous disease. Functional haematuria, to which Senator has given the 
name essential renal licematuria, and Klemperer that of angio-neurotic renal 
h mmatu ria has been a source of error in diagnosis and has led to surgical 
interference. In this condition it is highly probable that bleeding from the 
kidney can occur in the absence of any definite lesion of the organ, although 
Israel denies the existence of such an anomaly. Methylene blue and phlorid- 
zin, given subcutaneously, are held to be of value iu determining the kidney 
affected. The diagnosis rests on three points: (1) The detection of some 
focus of tuberculosis, as in the testes; (2) the presence of tubercle bacilli in 
the sediment; and (3) the use of tuberculin. In woman the kidney involved 
is now easily determined by cathcterizing the ureters after the plan of my 
colleague Kelly. 

The incidence of renal implication in uro-genital tuberculosis may be 
gathered from Orth’s Gottingen material, analyzed by Oppenheim. Of CO 
cases there were 34 in which the kidneys were involved. Posner in 149 cases 
found the bladder involved in 18, and the testes in 8. 

Tuberculosis of the suprarenal capsules will be considered under Addison’s 
Disease. 

Tuberculosis ob the Ureter and Bladder. —This rarely occurs as 
a primary affection, but is nearly’always secondary to involvement of other 
parts, particularly the pelvis of the kidney. In the case of uro-genital tuber¬ 
culosis, above mentioned, in a patient who died of heart-disease, the ureter, 
just where it enters the bladder, showed a fresh patch of tuberculosis. 

Protracted cystitis, which has come on without apparent cause, is always 
suggestive of tuberculosis. The renal regions, the testes, and the prostate 
should be examined with care. It may follow a pyclo-ncphritis, or be asso¬ 
ciated with primary disease of the prostate or vesieulae seminales. Primary 
tuberculosis of the posterior wall of the bladder may simulate stone. 

Tuberculosis op the Prostate and Vesiouilb Seminales. The 
prestate is frequently involved in tuberculosis of the uro-genital tract. In 
Krzyincki’s cases, of 15 males the prostate was involved in 14 and the vesiculse 
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seminalcs in 11. In Orth’s coses the prostate was involved in 18 of 
cases in males. These parts are much more frequently involved than mSEraRi? 
post-mortem statistics indicate. Per rectum the prostatic lobes arCi^wfc^ 
be occupied by hard nodules varying in size from a pea to a bean. is 

great irritability of the bladder, and agonizing pain'in catheterization.^, An 
extremely rare ..lesion is primary urethral tuberculosis, which may sint&ktfc- 
stricture. ' j j ljt 

Tubeecdlosis op the Testes.— This somewhat common affection^al® 
be primary, or, more frequently, is secondary .to tuberculous disease. eH 
where. Many cases occur before the second year, and it is stated to Itoyia 
been met with in the fcetus. In infants it is serious and usually assock « d 
with tuberculous disease in other parts. In 9 cases reported by Hutinel and 
Deschamps, in every one there was a general affection. In 20 cases reported 
by Jullien, 6 were under one year, and G between one and two years old. In 
5 of the cases both testicles were affected. Koplik holds that most of the 
instances of this kind are congenital, in Baumgarten’s sense. In the adult 
the tubercles begin within the substance of the gland, but in children the 
tunica albuginea is first affected. The tubercle does not always undergo 
caseation, but it may present a number of embryonic cells, not unlike a 
sarcoma. 

JW Tubercle of the testes is most likely jq,h&jiQBfaunded.with syphilis. In 
t hq latter the-body of the organ is most often affected, there is less pain, and 
t he o u t lines of-the growth are more nodular and irregular. In obscure peri¬ 
toneal disease the detection of tubercle in a testis has not infrequently led 
to a correct diagnosis. The association of the two conditions is not uncom¬ 
mon. The lesion in the testis may heal completely, or the disease may become 
generalized. General infection has followed operation. Too much stress can 
not be laid on the importance of a routine examination of the testes in hos¬ 
pital patients. 

ToBEBCunosia op thb Fallopian Tubes, Ovabies, and Utebus.— The 
Fallopmu tubes are by far the most frequent seat of genital tuberculosis. 
The disease may be primary and produce a most characteristic form of sal¬ 
pingitis, in which the tubes are enlarged, the walls thickened and infiltrated, 
and the contents cheesy. Adhesion takes place between the fimbrise and the 
ovaries, or the uterus may bo invaded. The condition is usually bilateral. 
It may occur in young children. Although, as a rule, very evident to the 
naked eye, there are specimens resembling ordinary salpingitis, which show 
on microscopical examination numerous miliary tubercles (Welch and Wil¬ 
liams). Tuberculous salpingitis may cause serious local disease with abscess 
formation, and it may be the starting-point of peritonitis. 

Tuberculosis of the ovary is always seconda ry. There may be an erup¬ 
tion of tubercles over the surface in an extensive involvement of the stroma 
with abscess formation. 

Tuberculosis of the uterus is very rare. Only three examples have come 
under my observation, all in connection with pulmonary phthisis. It may 
be primary. The mucosa of the fundus is thickened and caseous, and tuber¬ 
cles may be seen in the muscular tissue. Occasionally the process extends 
to the vagina. 

i Tuberculosis of the placenta is more common than has been supposed. 
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■p|p placentae from tuberculous women, 9 were affected; 5 of these were 
‘■Bnsases'of advanced disease of the lung. The lesions are easily overlooked. 

IX. Tuberculosis of the Mammary Gland. 

.Hendry (Bruns’s Beitragc, viii) has collected 40 cases, 1 of which was 

E e. The disease is most common between the fortieth and sixtieth 
'he breast is frequently fistulous, unevenly indurated, and the nipple 
ted. The fistulas and ulcers present a characteristic tuberculous 
There is also a cold tuberculous abscess of the breast. The axillary 
re affected in about two-thirds of the cases. The disease runs a 
oiirse of months or years. The diagnosis can be made by the general 
appearance of the fistulas and ulcers, and by the existence of tubercle bacilli. 
The prognosis is not bad, if total eradication of the disease be possible. 

In 1836 Bedor described an hypertrophy of the breast in' the subjects 
of pulmonary tuberculosis. As a rule, if one gland is involved, usually on 
the side of the affected lung, as already mentioned, the condition is one of 
chronic interstitial mammitis, and is not tuberculous. 

X. Tuberculosis of tiie Circulatory System. 

(o) Myocardium .—Scattered miliary tubercles are sometimes met with 
in the acute disease. Larger caseous tubercles arc excessively rare. A. Moser 
states that there are only 46 cases on record. There is also a sclerotic tuber¬ 
cul ous m yocarditis. The infection often passes from a mediastinal gland. 

(6) Endocardium .—In 216 autopsies in cases of chronic phthisis I found 
endocarditis in 12. It was present in only 151 among more than 11,000 
autopsies on tuberculous cases (G. \V. Norris)., As a rule, it is a secondary 
form, the result of a mixed infection, so common in pulmonary tuberculosis. 
A true tuberculous endocarditis does, however, occur, directly dependent upon 
infection with the bacillus of Koch. As a rule, it is a vegetative endocardi¬ 
tis, not to be distinguished from that caused by Streptococcus or Staphylo¬ 
coccus. In rare cases, however, caseous tubercles develop. 

(c) Arteries .—Primary tuberculosis of the larger, blood-vessels is very 
rar$ and is usually the result of invasion from without. The disease may, 
however, occur in a large artery and not result from external invasion. In 
a ease of chronic tuberculosis Flexner found a fresh tuberculous growth in 
the aorta, which had no connection with cheesy masses outside the vessel. 
Simmitsky has collected 18 cases of tuberculosis of the aorta. 

In the lungs and other organs attacked by tuberculosis the arteries are 
involved in an acute infiltration which usually leads to^ thrombosis, or tuber¬ 
cles may develop in the walls and proceed to caseation and softening fre¬ 
quently with a resulting haemorrhage. By extension into vessels, particu¬ 
larly veins, the bacilli are widely distributed with the production of miliary 
tuberculosis. 

XI. Diagnosis of Tuberculosis. 

The recognition of the disease rests upon the macroscopical and micro- 
Bc opieal ap pearances of the lesions and the presence of the tuberclc hacilli. 
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Tuberculin Reaction: —(a) Hyppdermic. —In obscure internal *__, _. 

joint, rfljipa and unsuspected tu berculoaifl of the ki dneys this gives most valug' 
able information. In adults-a.milligramme is injected subcutaneously, an$ 
if this has no reaction a larger dose of two or three milligrammes is employed' 
in two or three days. There is often slight local irritation following injection, 
and within ten to twelve hours the febrile reaction begins, the temperatun 
rising from 102° to 104°. (5) Conjunctival Reaction. —CWswtte’s test givS 
very satisfactory results—of 2,894 clinically tuberculous patients, 92(05 per 
cent reacted. A drop of J-l per cent solution of tuberculin is put into the 
conjunctiva, which in infected individuals reacts with a hyperemia, "(e) A 
shin reaction also follows vaccination with tuberculin, but this is not so cer¬ 
tain as the conjunctival reaction. Hamman’s paper on tuberculin in pul¬ 
monary tuberculosis (Arch, of Int. Med., 1908), gives the Johns HdpkinB 
Hospital experience. Influenced by Trudeau, it has been used there fifteen 
or sixteen years in obscure medical and surgical cases with most satisfactory 
results. 


XII. The Prognosis in Tuberculosis. 

The parable of the sower already referred to expresses better than in any 
other way the question of individual predisposition. In a large propor¬ 
tion of us the seed falls by, the wayside. The bacilli are picked up by the 
phagocytes in the air-passages, and never really enter the body. In others 
the seed falling upon a rock or on stony ground withers away as soon 
as it springs up; and such are the cases in which the bacilli gain entrance 
to the bronchial glands and form small foci which rapidly heal. The seed 
which falls among thorns represents the germs which gain entrance to the 
lungs and which grow and cause the characteristic lesions, but the natural 
protective processes limit and control it, and the patient is cured. In the 
last group, in which the seed falls on good ground and springs up and bears 
fruit a hundredfold, are the cases in which the disease progresses and the 
unfortunate victim dies of tuberculosis. The late Austin Flint, facile princeps 
among American students of the disease, called attention to its self-limitation 
and intrinsic tendency to recovery in tuberculosis. Of his 670 cases, 44 recov¬ 
ered, and in 31 the disease was arrested, spontaneously in- 23 of the, first 
group and in 15 of the second. This natural tendency to cure ia. atflfeaore 
strikingly shownin.lymphatic and bone tuberculosis. ' 

The following may be considered favorable circumstances in the progno¬ 
sis of pulmonary tuberculosis :i An early diagnosis^ a good family history, 
^previous good health^a strong digestionya suitable environment, andfan insidi¬ 
ous onset,Jwithout high fever, and without extensive pneumonic consolidation- 1 
Cases beginning with pleurisy seem to run a more protracted and more favor¬ 
able course. Repeated attacks of haemoptysis are unfavorable. When well 
established the course of tuberculosis in any organ is marked by intervals of 
weeks or months in which the fever lessens, the symptoms subsidy and there 
is improvement in the general health. 

In pulmonary cases the duration is extremely variable. Timmuae placed 
the average duration at two years, and for the majority of cases this is perhaps 
a correct estimate. Pollock’s large statistics of over 3,500 cases show a mean 
duration of the disease of ovejfctwo yeare and a half. Williams’s analysis of 



TUBERCULOSIS. 


MW, 0 *** in private practice shows a much more protracted course, as the 
julMge duration was over seven years. 

and Marriage. —Under th'e subject of prognosis comes the 
of the marriage of persons who have had tuberculosis, or in whose 
'.ft* disease prevails. The following brief statements may be made 
agt^jneference to it: 

Subjects with healed lymphatic or bone tuberculosis ntarry with per- 
fr g fol i mp u n ity and may beget healthy children. It is undeniable, however, 
tpp in such families scrofula, caries of the bone, arthritis, cerebral and pul- 
ipOSi^ tuberculosis are more common. Which is it, “ herddite de graine ou 
hdreditd de terrain,” as the French have it, the seed or the soil, or both ? We 
can not yet say. The risks, however, are such as may properly be taken. 

(b) The question of marriage of a person who has arrested or cured lung 
tuberculosis-» more difficult to decide. In a male, the personal risk is not 
so great; and when the health and strength are good, the external environ¬ 
ment favorable, and the family history not extremely bad the experiment— 
for it is such—is often successful, and many healthy and happy families are 
begotten under these circumstances. In women the question is complicated 
with that of child-bearing, which increases the risks enormously. With a 
localized lesion, absence of hereditary taint, good physique, and favorable 
environment, marriage might be permitted. When tuberculosis has existed, 
however, in a girl whose family history is bad, whose chest expansion is slight, 
and whose physique is below the standard, the physician should, if possible, 
place his veto upon marriage. 

(c) With existing disease, fever, bacilli, etc., marriage should be prohib¬ 
ited. Pregnancy usually hastens the process, though it may be held in abey¬ 
ance. After parturition the disease advances rapidly. There is much truth, 
indeed, in the remark of Dubois: “If a woman threatened with phthisis 
marries, she may bear the first accouchement well; a second, with difficulty; 
a third, never.” Conception may occur in an advanced stage of the disease. 


XIII. Prophylaxis in Tuberculosis. 


(a) General. —Among the more important measures may be mentioned 
the Jhllowing: First, education of the public. Much has been done in this 
direction by the antituberculosis crusade, which has resulted in the forma¬ 
tion of many active societies, and has stimulated widespread interest in the 
disease. Secondly, the placing of pulmonary tuberculosis on the list of re¬ 
portable diseases. This gives the board of health control of the situation, 
and, as the New York experience has demonstrated, is perhaps the most 
helpful measure in the prophylaxis. Thirdly, the improved sanitary condition 
of the poor, particularly with reference to the housing. Fourthly, direct pre¬ 
ventive measures, such as the enactment of laws against spitting in public, 
the proper disinfection and cleaning of the rooms and houses which have been 
, occupied by tuberculous patients, and the careful inspection of dairies and 
abattoirs. Fifthly, in the large cities, organization of sanatoria and hospitals 
! for early curable and late incurable cases, and the establishment of separate 
dispensaries with a system of visiting of the patients at their homes by specially 
assigned nurses. Lastly, the care of the sputa of the consumptive. Thorough 
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boiling or putting it into the fire is sufficient. In hospitals it is well to havkj 
printed directions as to the care of the sputa, and also printed cards for outfs 
patients, giving the most important rules. It Bhould be explained to. ip 
patient that the only risk, practically, is from this Bource. 

(6) Individual. —Individual prophylaxis in the case of delicate children 
is most important. An infant bom of tuberculous parents, or of a family 
in which consumption prevails, should be brought up with the greatest care 
and guarded most particularly against catarrhal affections of all kinds. 
Special attention should be given to the throat and nose, and on the first 
indication of mouth-breathing, or any obstruction of the naso-pharynx, a 
careful examination should be made for adenoid vegetations. The child 
should be clad in flannel and live in the open air as much as possible, avoid¬ 
ing close rooms. It is a good practice to sponge the throat and chest night 
and morning with cold water. Special attention should be paid to diet and 
to the mode of feeding. The meals should be at regular hours and the food 
plain and substantial. Prom the outset the child should be encouraged to 
drink freely of milk. Unfortunately, in those cases there seems to be an 
uncontrollable aversion to fats of all kinds. As the child grows older, sys¬ 
tematically regulated exercise or a course of pulmonary gymnastics may be 
taken. In the choice of an occupation preference should be given to an out-of- 
door life. Families with a marked predisposition to tuberculosis should, if 
possible, reside in an equable climate. 

The trifling ailments of cliildren should be carefully watched. In the 
convalescence from the fevers which so frequently prove dangerous, the great¬ 
est caution should be exercised to prevent catching cold. Cod-liver oil, the 
syrup of the iodide of iron, and arsenic may be given. As mentioned, care 
of the throat in these children is very important. Enlarged tonsils should 
be removed. 

XIV. Treatment of Tubeboulosis. 

I. The Natural or Spontaneous Cure. —The spontaneous healing of 
local tuberculosis is an every-day affair. Many cases of adenitis and dis¬ 
ease of the bone or of the joints terminate favorably .Z. The healing of pul¬ 
monary tuberculosis is shown clinically by the recovery of patients in whose 
sputa elastic tissue and bacilli have been found; anatomically, by the pres¬ 
ence of lesions in all stages of repair. In the granulation products and asso¬ 
ciated pneumonia a scar-tissue is formed, while the smaller caseous areas 
become impregnated with lime salts. To such conditions alone should the 
term healing be applied. When the fibroid change encapsulates but docs 
not involve the entire tuberculous tissue, the tubercle may be termed involuted 
or quiescent, but is not destroyed. When cavities of any size have formed, 
healing, in the proper sense of the term, does not occur. I have yet to see 
a specimen which would indicate that a vomica had cicatrized. Cavities may 
be greatly reduced in size—indeed, an entire series of them may be so con¬ 
tracted by sclerosis of the tissue about them that an upper lobe, in which this 
process most frequently occurs, may be reduced to a third of its ordinary 
dimensions. Laennec understood thoroughly this natural process of cure in 
tuberculosis, and recognized the frequency with which old tuberculous lesions 
occurred in the lungs. He described cicatrices computes and cicatrices 
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Ssivilerms, ilie latter being the Mini liken cavities communicating with the 
iggstchi; and remarked that, as tubercles growing-in the glands, which are 
%)j$jigd scrofula, often heal, why should not the same take place in the lungs? 

'T, ’There is an. old German axiom, “Jcdermann hat am Ende ein bisclien 
tf'ubercvloee,” a statement partly borne out by the statistics showing the pro- 
portjp ps of cases jiypersons dying of all disease in whom quiescent or tuber- 
lesions qre found in the lungs. We find at the apices the following 
nditions, wh : i'4> have been hold to signify healed tuberculous processes: 
) Thickening of the pleura, usually at the posterior surface of the apex, 
with subadjacent induration for a distance of a few millimetres. This lxns, 
perhaps, no greater significance than the milky patch on the pericardium. 
(2) Puckered cicatrices at the apex, depressing the pleura, mid on section 
showing a large pigmented, fibrous scar. The bronchioles in the neighborhood 
may be dilated, but there are neither tubercles nor cheesy masses. This may 
sometimes, but not always, indicate a healed tuberculous lesion. (3) Puck¬ 
ered cicatrices with cheesy or cretaceous nodules, and with scattered tubercles 
in the vicinity. (4) The cicatrices ftslulcuses of Laennec, in which the fibroid 
puckering has reduced the size of one or more cavities which communicate 
directly with the bronchi. 

The investigations of Naegeli in Ribbert's laboratory show how frequent 
tuberculous infection is, and bow common recovery must bo. A special exami¬ 
nation was made of every organ of the body. In a series of cases tuberculous 
lesions were found in 97 per cent in the bodies of adults. IJp to the fifteenth 
year they were present in only 50 per cent; then there was a sudden rise in 
the eighteenth year to 9(1 per cent, and above the fortieih year a tuberculous 
focus was found in every body. In a scries of 500 post mortems studied with 
reference to this point by Blumer and Lartigau, healed pulmonary lesions were 
found in 30 per cent. 

II. General Measures. —The cure of tuberculosis is a question of nutri¬ 
tion; digestion and assimilation control the situation; make a patient grow 
fat and the local disease may be left to take care of itself. There are three 
indications: First, to place the patient in surroundings most favorable for 
the maintenance of a maximum degree of nutrition; second, to take such 
measures as, in a local or general way, influence the tuberculous processes; 
third, to alleviate symptotns. 

Open-air Treatment. —The value of fresh air and out-of-door life is well 
illustrated by an experiment of Trudeau. Inoculated rabbits confined in a 
dark, damp place rapidly succumbed, while others, allowed to run wild, either 
recovered or show slight lesions. It is the same in human tuberculosis. A 
patient confined to the house—particularly in the close, overheated, stuffy 
dwellings of the poor, or treated in a hospital ward—is in a position analogous 
to that of the rabbit confined to a hutch in the cellar; whereas a patient living 
in the fresh air and sunshine for the greater part of the day has chances 
comparable to those of the rabbit running wild. 

The opeft-air treatment of tuberculosis may be carried out at home, by 
change of residence to a suitable climate, or in a sanatorium. 

(o) At Home. —In a majority of all cases the patient has to be cared for 
in his own home, and if in the city, under very disadvantageous circum¬ 
stances. Much, however, mav be done even in cities to promote arrest by 
M 
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insisting upon systematic treatment. How much may be done by cafe dhd 
instruction is shown by the success of J. H. Pratt’s tuberculosis classes. As 
not five per cent of the patients can be dealt with in sanatoria, it is surpris¬ 
ing and gratifying to see how successful the home treatment may be. Even 
in cities the patients may be trained to sleep out of doors, and the results 
obtained by Pratt, Millett, and others are as good as any that have been pub¬ 
lished. While there is fever the patient should be at rest in bed, and for the 
greater part of each day, unless the weather is blusteriSfc and rainy, the 
windows should be open, so that he may be exposed freely to the fresh air. 
Ix»w temperature is not a contraindication. If there is a balcony or a suit¬ 
able yard, on the brighter days the patient 'may be wrapped up and put in a 
reclining chair or on a sofa. The important thing is for the physician to 
emphasize the fact that' neither the cough, fever, night sweats, and not even 
haemoptysis contraindicate a full exposure to the fresh air. In country places 
this can be carried out much more effectively. In the summer the patient 
should be out of doors for at least eleven or twelve hours, and in winter six or 
eight hours. At night the room should be cool and thoroughly well ventilated. 
It may require several months of this rest treatment in the open air before the 
temperature falls to normal. 

(6) Treatment in Sanatoria .—Perhaps the most important advance in 
the treatment of tuberculosis has been in the establishment in favorable locali¬ 
ties of institutions in which patients are made to live according to strict 
rules. To Brehmer, of Gobersdorf, we owe the successful execution of this 
plan, which has been followed, in Germany with most gratifying results. In 
the .United States the zeal, energy, and scientific devotion of Edward L. 
Trudeau have demonstrated its feasibility, and the Saranac institution has 
become a model of its kind. The results at Gobersdorf, Falkenstein, and 
Saranac demonstrate the great importance of system and rigid discipline in 
carrying out a successful treatment of tuberculosis. Much has been done 
both in the United States and Great Britain to promote the sanatorium treat¬ 
ment of tuberculosis. The past three years have been rich in experience. The 
good results have quite justified the heavy expenditure of money. Ih many 
places it has been demonstrated that with an inexpensive plant excellent 
results may be obtained. A reaction has naturally followed the “stuffing” 
plan of feeding, and more reasonable methods are now employed. The “ abso¬ 
lute rest” plan has been.modified to meet individual cases. The system of 
graduated work introduced by Patersin at Frimley has shown how beneficial 
hard work is for the physical and moral condition of the consumptive. The 
all-important matter is the establishment near to the large cities of public 
sanatoria for the treatment of cases in the early stages. There should be 
opened in the large general hospitals special out-patient departments for 
tuberculous patients, from which suitable cases could be sent to the civic sana¬ 
toria. They could be partly self-supporting, as many patients would pay a 
reasonable sum per month. A useful Directory of Institutions for Tubercu¬ 
losis in the United States and Canada has been compiled by Lilian Brandt, 
and published by the charity organization of New York and the National 
Association for the Study of Tuberculosis. Bulstrode’s Report (Local Govern¬ 
ment Board, 1908) gives full details as to institutions in England. 

(c) Climatic Treatment.— This, after all, is only a modification of the 
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method. The first question to be decided is whether the patient is 
P 'to be sent from home. In many instances it is a positive hardship. A 
fjSatjeai with well-marked cavities, hectic fever, night sweats, and emacia¬ 
tion. is much better at home, and the physician should not be too much influ¬ 
enced by the importunities of the sick man or his friends. The requirements 
of a suitable climate are a pure atmosphere , an equable temperature not sub¬ 
ject to rapid Variations, and a maximum amount of sunshine. Uiven these 
^thien factors, it makes little difference where a patient goes, bo long as he 
Uvea -an outdoor life. Major Woodruff believes that sunshine may be hurtful, 
and he has collected statistics to show that tuberculosis is more prevalent and 
more fatal among the dark races, who live where the sun shines the brightest. 
The point is one of interest, hut i do not think the case against the sun is 
made out. f$The different climates may be grouped into the high altitudes, 
the dry, warm climates, and the moist, warm climates. Among high alti¬ 
tudes in the United States, the Colorado resorts arc the most important. Of 
others, those in Arizona and New Mexico have been growing rapidly. The 
rarefaction of the air in high altitudes is of benefit in increasing the respira¬ 
tory movements in pulmonary disease, but brings about in time a condition of 
dilatation of the air-vesicles and a permanent increase in the size of the chest 
which is a marked disadvantage when such persons attempt subsequently to 
reside at the sea-level. The great advantage of these western resorts is that 
they are in progressive, prosperous countries, in which a man may find means 
of livelihood and live in comfort. In Europe the chief resorts at high alti¬ 
tudes are Davos, Lcs Avants, and St. Moritz. Of resorts at a moderate 
altitude, Asheville and the Adirondacks are the test known in America. The 
Adirondack cure has become of late years quite famous. One very decided 
advantage is that after arrest of the disease the patient can return to the sea- 
level without any special risk. The cases most suitable for high altitudes are 
those in which the disease is limited, without much cavity formation, and with¬ 
out much emaciation. The thin, irritable patients with chronic tuberculosis 
and a good deal of emphysema are better at the sea-level. The cold winter 
climate seems to be of decided advantage in tuberculosis, and in the Adiron¬ 
dacks, where the temperature falls sometimes to 20° or even more below zero, 
the patients are able to lead an out-of-door life throughout the entire winter. 

Of the moist, warm climates, in America Florida and the Bermudas, 
in Europe the Madeira Islands, and in Great Britain Eastbourne, Bourne¬ 
mouth, Torquay, and Falmouth are the best known. Of the dry, warm cli¬ 
mates, Southern California in the United States is the most satisfactory. 
Many of the health resorts in the Southern States, such as Aiken, Thomas- 
ville, and Summerville, are delightful winter climates for tuliereulous cases. 
Egypt, Algiers, and the Riviera are the most satisfactory resorts for patients 
from Europe. For additional information on the subject of climate, particu¬ 
larly in America, the reader is referred to Solly’s work on the subject. 

Other considerations which should influence the choice of a locality are 
goo d accomm odations and good food. Very much is said concerning the 
choice of locality in the different stages of pulmonary tuberculosis, but when 
the disease is limjted to an apex, in a man of fairly good personal and family 
history, the chances arc that he may fight a winning battle if he lives out of 
doors hi.mjy,climate, whether high, dry and cold, or low, moist and warm. 
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With bilateral disease and cavity formation there is but little hope of perma^ 
nent cure, and the mild or warm climates are preferable. 

III. Measures which, by their Local ob General Action, influenob 
the Tdbebcdloc&- Pbooess. —Under this heading we may consider tile 
specific, the dietetic, and the general medicinal treatment of tuberculosis. . 

(o) Specific Treatment .—The ugg, of. tuberculin has again become popu¬ 
lar, and the publications of Koch, von Behring,' Maragliano, and Wright havA 
shown that in certain cases it had a definite value. This has been the posi¬ 
tion taken by Trudeau even after the fiasco attending its introduction, and at 
the Saranac Sanatorium a certain number of cases were given tuberculin id 
addition to the regular treatment. L. Brown has reported on 159 of these 
cases, 43 of which were in the incipient stage. In 104 advanced cases, 30 were 
discharged apparently cured and 56 with the disease arrested. Of the 43 
early cases, 30 were discharged apparently well and 9 with the disease arrested. 
The method of Wright and Douglas has been extensively tested during the past 
three years, and it is difficult yet to arrive at positive conclusions. The inde¬ 
pendent work in England and in America appears to be against the opsonic 
index as a trustworthy guide; on the other hand, in suitable cases, particu¬ 
larly of Ipsa! tuberculosis, the vaccine treatment has proved of great value. 

(6) Dietetic Treatment .—The outlook in tuberculosis depends much 
upon the digestion. It is rare to see recovery in a case in which there is 
persistent gastric trouble, and the physician should ever bear in mind the 
fact that in this disease the primes vice control the position. The early nausea 
and loss of appetite in many cases are serious obstacles. Many patients loathe 
food of all kinds, j A change of air or a sea voyage may promptly restore the 
appetite, i When cither of these is impossible, and if, as is almost always the 
case, fever is present, the patient should be placed at rest, kept in the open 
air nearly all day, and fed at stated intervals witli small quantities either of 
milk, buttermilk, or koumyss, alternating if necessary with meat juice and 
egg albumin. Some cases which are disturbed by eggs and milk do well on 
koumyss. It may be necessary to resort to M^bove’g method of over-alimenta- 
tioQ 4 £jqrcpd feeding. The stomach is first washed out with cold water, and 
then, through the tube, a mixture is given containing a litre of milk, an, egg, 
and 10 0 gr ammes of very finely powdered meat. This is given thxcaJimSS.J 
day. ""Sometimes the patients will take this mixture without the unpleasant 
necessity of the stomach-tube, in which case a smaller amount may be given. 
Raw egg s are very suitable for the purpose of over-feeding, and may be taken 
in the intervals between the meals. B eginning wittrunc- three-times a day the 
number may-be increased to two, three, or even four at a time. In the Ger¬ 
man sanatoria a very special feature is this over-feeding, even when fever is 
present. R. W. Philip advises a r aw m eat diet—zomoth erap y—half a pound 
three times a day, either minced or as a soup. 

In many cases the digestion is not at all disturbed and the patient can 
take an ordinary diet. It is remarkable how rapidly the appetite and diges¬ 
tion improve on the fresh-air treatment, even in cases which have to remain 
in the eity.tj Care should be taken that the medicines do not disturb the stom¬ 
ach. Not infrequently the sweet syrups used in the cough mixtures, cod-liver 
oil, creasote, and the hypophosphites produce irritation, and by interfering 
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with adds- and the various malt preparations are often in these cases most 
jiatisfaetory.^ The indic ations for alcohol in tuberculosis are enfeebled diges- 
-pc'-j with fever ; a weak heart, and rapid pulse. A routine administration is 
SadvisaSIe^ and" there is no evidence that its persistent use promotes fibroid 
processes in the tuberculous areas. In the advanced stages, particularly when 
the temperature is low between eight and ten in (he moving, whisky and 
milk, or whisky, egg, and milk may be given with great advantage. The red 
wines are also beneficial in moderate quantities. 

(c) General Medical Treatment .—Mo medicinal agents have any special 
dr peculiar action upon tuberculous processes. The influence which they 
exert is upon the general nutrition, increasing the physiological resistance, 
and rendering the tissues less susceptible to invasion. The following are 
the most important remedies which seem to act in this manner: 

> Creosote, which may be administered in capsules, in increasing doses, 
beginning with 1 minim three times a day and, if well borne, increasing the 
dose to 8 or 10 minims. It may also be given in solution with tineturc of 
cardamoms and alcohol. It is an old remedy, strongly recommended by 
Addison, and the reports of Jaecoud, Fraentzel, and many others show that 
ithas-a positive value in the disease. Guaiaeol may be given as a substitute, 
either internally or hypodermically. 

1 Cod-liver Oil .—In glandular and bone tuberculosis, this remedy is un¬ 
doubtedly beneficial in improving the nutrition. In pulmonary tuberculosis 
its action is less certain, and it is scarcely worthy of the unbounded confidence 
which it enjoyed for so many years. It should bo given in small doses, not 
more than a teaspoonful three times a day after meals. It seems to act better 
in children than in adults. Fever and gastric irritation are contraindica¬ 
tions to its use. When it is not well borne, a dessertspoonful of rich cream 
three times a day is an excellent substitute. The clotted or Devonshire cream 
is preferable. 

3 The llypophosphites .—These in various forms are useful tonics, but it is 
doubtful if they have any other action. They certainly exercise no specific 
influence upon tubercle. They may be given in the form of the syrup of the 
hypophosphites of calcium, sodium, and potassium of the U. S. P. 

Arsenic .—There is no general tonic more satisfactory in cases of tuber¬ 
culosis of all kinds than Fowler’s solution. It may be given in 5-ininim doses 
three times a day and gradually increased; stopping its use whenever unpleas¬ 
ant symptoms arise, and in any case intermitting it every third or fourth week. 
i "Treatment by compressed air is in many cases beneficial, and under its 
use the appetite improves, there is gain in weight, and reduction of the fever. 
The air may be saturated with creasote. 

IY. Treatment of Special Symptoms in Pulmonary Tuberculosis.— 
(a) The Fever .—There is no more difficult problem in practical therapeutics 
than the treatment of the pyrexia of tuberculosis. I The patient should be 
at rest, and in the open air night and day for some weeks. Fever does not 
contraindicate an out-of-door life, but it is well for patients with a tem¬ 
perature above 100.5° to be at rest.£ For the continuous pyrexia or the remit¬ 
tent, type of the early stages, quinine, small doses of digitalis, and the salicyl¬ 
ates may be tried; but they are uncertain and rarely reliable. Under no 
nirCTimatancaa -ia remedy, quinine. SO much abuse d 06,. in th® 
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fever—of-tuberculosis. In large doses it has a moderate antipyretic ■ 
tion, but it is just-in these efficient doses that it is so apt to disturb & 
stomach. 

Antipyrin and antifebrm may be used cautiously; but it is better, when 
the fever rises above 103°, to rely upon cold sponging or the tepid bath, grad¬ 
ually cooled. When softening has taken place and the fever assumes the char¬ 
acteristic septic type, the problem becomes still more difficult. As shown by 
Chart XII (which is not by any means an exceptional one), the pyrexia, at 
this stage, lasts only for twelve or fifteen hours. As a rule there are not more 
than from eight to ten hours in which the fever is high enough to demand anti¬ 
pyretic treatment. Sometimes antifebrin, given in Si-grain doses every hour 
for three or four hours before the rise in temperature takes place, either pre¬ 
vents entirely or limits the paroxysm. If the temperature begins to rise 
between two and three in the afternoon, the antifebrin may be given at eleven, 
twelve, one, and, if necessary, at two. It answers better in this way than given 
in the single doses. Careful sponging of the extremities for from half an 
hour to an hour during the height of the fever is useful. Quinine is of little 
benefit in this type of fever; the salicylates are of still less use. 

(6) Sweating. —Atropine, in doses of gr. and the aromatic sul¬ 

phuric acid in large doses, are the best remedies. When there are cough and 
nocturnal restlessness, an eighth of a grain of morphia may be given with the 
atropine. Muscarin (ut v of a 1-pcr-cent solution), tincture of nux vomica 
(Tit xxx), picrotoxin (gr. *V) may be tried. The patient should use light flan¬ 
nel night-dresses, as the cotton night-shirts, when soaked with perspiration, 
have a very unpleasant cold, clammy feeling. 

(c) The cough is a troublesome, though necessary, feature in pulmonaiy 
tuberculosis. .Unless very worrying and disturbing sleep at night, or so severe 
as to produce vomiting, it is not well to attempt to restrict it. Whon irrita¬ 
tive and bronchial in character, inhalations are useful, particularly the tinc- 
“ture of benzoin or preparations of tar, creasote, or turpentine. The throat 
should be carefully examined, as some of the most irritable and distressing 
forms of cough in phthisis result from laryngeal erosions. The distressing 
nocturnal cough, which begins just as the patient gets into bed and is prepar¬ 
ing to fall asleep, requires, as a rule, preparations of opium. Codeia, in 
quarter- or half-grain doses, or the syrupus codeias (3 j) may be given. An 
excellent combination for the nocturnal cough of phthisis is morphia (gr. J—4),. 
dilute hydrocyanic acid (HI ij-iij), and syrup of wild cherry (3 j). The spirits | 
of chloroform, B. P., or the mistura chloroformi, U. S. P., or Hoffman’s ano- - 
dyne, given in whisky before going to sleep, are efficacious. Mild counter- 
irritation, or the application of a hot poultice, will sometimes promptly relieve 
the cough. The morning cough is often much relieved by taking immedi¬ 
ately after getting up a glass of hot milk or a cup of hot water, to which 16 
grains of bicarbonate of soda have been added. In the later stages of the dis¬ 
ease, when cavities have formed, the accumulated secretion must be expec¬ 
torated and the paroxysms of coughing are now most exhausting. The seda¬ 
tives, such as morphia and hydrocyanic acid, should be given cautiously. The 
aromatic spirit of ammonia in full doses helps to allay the paroxysm. When 
the expectoration is profuse, creasote internally, or inhalations of turpentine 
and iodine, or oil of eucalyptus, are useful. For the troublesome dysphagia 
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gl^ng solu t i on of cocaine (gr. x) with boric acid (gr. v) in glycerine and 
jMtter (3 j) may be used locally. 

(d) For the duurhasa^arge doses of bismuth, combined with Dover’s pow- 
. der, and Bmall starch cnemata, with or without opium, may be given. The 
. acetate of lead and opium pill often actB promptly, and the acid diarrhoea 

'mixture, dilute acetic acid (m,x-xv), morpliia (gr. |), au^d acetate of lead 
(gr. j-ij), may be tried. 

(e) The treatment of the haanoptysis will be considered in the section 
on haemorrhage from the lungs. Dyspnoea is rarely a prominent symptom 
except invthe advanced stages, when it may be very troublesome and distress¬ 
ing. Ammonia and morpliia, cautiously administered, may be used. 

If the pleuritic pains arc severe, the side may be strapped, or painted with 
tincture of iodine. The dyspeptic symptoms require careful treatment, as 
the outlook in individual eases depends much upon the condition of the stom¬ 
ach. Small doses of calomel and soda often allay the distressing nausea of 
the early stage. 

A last word on this subject to the general practitioner. The bailie against 
this scourge is in your hands. Much has been done, much remains in do. By 
early diagnosis and prompt, systematic treatment of individual cases, by striv¬ 
ing in every possible way to improve the social condition of the poor, by join¬ 
ing actively in the work of the local and national antituberculosis societies you 
can help in the most important and the most hopeful campaign ever under¬ 
taken by the profession. 


XXXIV. LEPROSY. 

Definition. —A chronic infectious disease caused by Bacillus lepras, charac¬ 
terized by the presence of tubercular nodules in the Bkin and mucous mem¬ 
branes (tubercular leprosy) or by changes in the nerves (anaesthetic leprosy). 
At first these forms may be separate, but ultimately both are combined, and 
in the characteristic tubercular form there are disturbances of sensation. 

History. —The disease appears to have prevailed in Egypt even so far back 
ftg three iff fo ur thousand years before Christ. The Hebrew writers make 
many references to it, but, as is evident from the description in Leviticus, 
many different forms of skin diseases were embraced under the term leprosy. 
Bath_ia_India and in China the affection was also known many centuries be¬ 
fore the Christian era. The old Greek and Koman physicians were perfectly 
familiar with its manifestations. Evidence of a pre-Columbian existence of 
leprosy in America has been sought in the old pieces of Peruvian pottery 
representing deformities suggestive of this disease, but Ashmead denies their 
significance. Throughout the middle ages leprosy prevailed extensively in 
Europe, and the number of leper asylums has been estimated as at least 
20,000. During the sixteenth century it gradually declined. 

Geographical Distribution. —In Europe leprosy prevails in Iceland, Nor¬ 
way and Sweden, parts of Russia, particularly about Dorpat, Riga, and the 
Caucasus, and in certain provinces of Spain and Portugal. In Great Britain 
the cases are now all imported. 

Tn thn I'nitpH statiw there are three important foci: Louisiana, in which 
the disease has been known since 1785, and lias of late increased. The state- 
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ment that it was introduced by tho Acadians does not seem to me very likely, 
since the records of its existence in Nova Scotia and New Brunswick So not 
date back to that period. Dyer estimates that there are at least-524 cases 
in the United States, a majority of them in Louisiana and Florida. In 
Minnesota with the Norwegian colonists about 170 lepers are known to have 
settled. The disease has steadily decreased. Bracken writes (November 2, 
1904) that th&re are only 10 known cases of leprosy in Minnesota at present, 
.a gradual reduction since 1897, when there were 21; 4 of these 10 cases are 
from Sweden. One of tho cases is a native, bom of Norwegian parents. 
Bracken says there'are at least two native-born lepers in the State of Minne¬ 
sota. The Leprosy Commission (1902) of the United States collected records 
of 278 cases, 145 bom in the United States, 120 in foreign countries; 186 
probably contracted the disease in the United States. 

The few cases seen in the large cities of the Atlantic coast are imported. 

In the Dominion of Canada there are foci of leprosy in two or three 
counties of New Brunswick, settled by French Canadians, and in Cape Breton, 
Nova Scotia. The disease appears to have been imported from Normandy 
about the end of the 18th century. The number of eases has gradually les¬ 
sened. Dr. A. C. Smith, the physician in charge of the lazaretto at Tracadie, 
New Brunswick, reports under date of October 11, 1904, that there are 14 
lepers at present under his care—9 males and 5 females, with 2 outside soon 
to be admitted. Of these, 3 are immigrant Icelanders from Manitoba; 1 is 
a negro from the West India Islands. Dr. Smith states that segregation is 
gradually stamping out the disease in New Brunswick. The cases have dwin¬ 
dled from about 40 to half that number. In Cape Breton it has almost dis¬ 
appeared. A few cases are met with among the Icelandic settlers in Mani¬ 
toba, and with the Chinese the affection has been introduced into British 
Columbia. In the various provinces of the Philippine Islands there were 
reported in October, 1904, 3,803 lepers. 

Leprosy is endemic in the West India Islands. It also occurs in M exico 
and throughout the Southern States. In the Sandwich Islands it spread rap¬ 
idly after 18G0, and strenuous attempts have been made to stamp it out by 
segregating all lepers on the island of Molokai. In 1904 there were 856 lepers 
in the settlement. 

In British India, according to the Leprosy Commission, there are 100,000 
lepers. This is probably a low estimate. In-China leprosy prevails exten¬ 
sively. In South Africa,- it has increased rapidly. Tn Australia, New 
Zealand, and the~Au8{ral asi an islands it also prevails, chiefly among the Chi¬ 
nese. The essays of Ashburton Thompson and James Cantlie deal fully with 
leprosy in China, Australia, and the Pacific islands. 

Etiology.—Bacillus leprae, discovered by Hansen, of Bergen, in 1871, is 
universally recognized as 1 ®* cause of the disease. It has many-points- of re¬ 
semblance to the tubercle DaSbillus, but can be readily differentiated It i s cn l- 
Jayated. with extreme difficulty, and, in fact, there is some doubt as.to.whether 
it is capable o£ growth on artificial media. 

Modes of Infection.— (a) Inoculation. — While it is highly probable that 
leprosy may be contracted by accidental inoculation, the experimental evi¬ 
dence is as yet inconclusive. With one possible exception negative results 
have followed the attempts to reproduce the disease in man. CThe Hawaiian 
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convidf under sentence of death, who was inoculated on September 30, 1884, 
by Aming, four weeks later had rheumatoid pains and gradual painful swell¬ 
ing of the ulnar and median nerves. The neuritis gradually subsided, but 
there developed a small lepra tubercle at the site of the inoculation. In 1887 
the disease was quite manifest, and the man died of it six years after inocula¬ 
tion. The case is not regarded as conclusive, as he had leprous relatives and 
lived in a leprous country. * 

(6) Ueredily .—For years it was thought that the disease was transmitted 
from parent to child, but the general opinion, as expressed in the recent 
Leprosy Congress in Berlin, was decidedly against this view. Of course, the 
possibility of its transmission can not bo denied, and in this respect leprosy 
and tuberculosis occupy very much the same position, though men with very 
wide experience have never seen a new-born leper. The youngest cases are 
rarely under three or four years of age. 

(c) By Contagion .—The bacilli arc given off from the open sores; they 
are foun d -in the saliva and expectoration in the cases with leprous lesions 
in-thajTiouth and throat, and occur in very large numbers in the nasal secre- 
tipn. Sticker found in 153 lepers, subjects of both forms of the disease, 
bacilli in the nasal secretion in 128, and herein, he thinks, lies the chief 
source of danger. Schaffer was able to collect lepra bacilli on clean slides 
placed on tables and floors near to lepers whom he had caused to read aloud. 
The~bacilli have also been isolated from the urine and the milk of patients. 
It seems probable that they may enter the body in many ways through the 
mucous membranes and through the skin. Sticker believes that the initial 
lesion is in an ulcer above the cartilaginous part of the nasal septum. One 
of the most striking examples of the contagiousness of leprosy is the follow¬ 
ing: "In 1860, a girl who had hitherto lived at Holstfcrshof, where no 
leprosy existed, married and went to live at Tarwast with her mother-in-law, 
who was a leper. She remained healthy, but her three children (1, 2, 3) 
became leprous, as also her younger sister (4), who came on a visit to Tar¬ 
wast and slept with the children. The younger sister developed leprosy after 
returning to Holstfershof. At the latter place a man (5), fifty-two years old, 
who married one of the ‘younger sister’s’ children, acquired leprosy; also a 
relative (6), thirty-six years old, a tailor by occupation, who frequented the 
house, and his wife (7), w'ho came from a place where no leprosy existed. 
The two men last mentioned are at present (1897) inmates of the leper 
asylum at Dorpat.” There is certain evidence to show that the disease may 
be spread through infected clothing, and the high percentage of washerwomen 
among lepers is also suggestive. 

Conditions influencing Infection. —The disease ‘attacks persons of all 
ages. We do not yet understand all the conditions necessary. Evidently 
the closest and most intimate contact is essential. The doctors, nurses, and 
Sisters of Charity who caro for the patients are very rarely attacked. In the 
lazaretto at Tracadie not one of the Sisters who for more than forty years 
have so faithfully nursed the lepers has contracted the disease. Father 
Damian,' in Hie Sandwich Islands, and Father Boglioli, in New Orleans, 
both fell victims in the discharge of their priestly duties. There has long 
been an idea that possibly the disease may be associated with some special 
kind of food, and Jonathan Hutchinson believes that a fish diet iB the tertium 
as 
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quid, which either renders the patient susceptible or with which the 
may be taken. 

Morbid Anatomy.—The leprosy tubercles consist of granulomatous Jiaino 
made up of cells of various sizes in a connective-tissue matrix. Th e., baci lli 


in extraordinary numbers lie partly between and jfcrtly in the (Sells. The 
process gradually involves the skin, giving rise to tuberous outgrowths.-with 
intervening areas of ulceration or cicatrization, which in the face may grad¬ 
ually produce the so-called facie * leontina. The mucous membranes, particu¬ 
larly the conjunctiva, the cornea, and the larynx may gradually be involved. 


In many cases deep ulcers form which result in extensive loss of substance 


or loss of fingers or toes, the so-called lepra, mutilans. In aiuestheUnJepCQSy 
there is a periphera l neuritis due to the development of the bacilli in t he nerve- 
fibres. In3ew, thlH lilVbTvSiYlSW'o? tEiTnervefTplays "a~prfmaTy jt'Ml tff'the 
etiology of many of the important features, particularly the trophic changes 
in the skin and the disturbances of sensation. 


Clinical Forms.—(a) Tubercular LEPROSY.-i-Prior to the appearance 
of the nodules there are areas of cutaneous erythema which may be sharply 
defined and often hyporasthctic. This is sometimes known as macular 
leprosy. The affected spots in time become pigmented. In some instances 
this superficial change continues without tho development of nodules, the areas 
become anaesthetic, the pigment gradually disappears, and the skin gets per¬ 
fectly white—the lepra aim. Among the patients at Tracadie it was particu¬ 
larly interesting to see three or four in this early stage presenting on the face 
and forearms a patchy erythema with slight swelling of the skin. The di ag¬ 
nosis of the condition is perfectly clear, though it may be a long time before 
any other than sensory changes develop. The eyelashes and eyebrows and the 
hairs on the face fall out. ' The mucous membranes finally become involved, 
particularly of the mouth, throat, and larynx; the voice becomes harsh and 
finally aphonic. Death results not infrequently from the laryngeal compli¬ 
cations and aspiration pneumonia. The conjunctiva: are frequently attacked, 
and the sight is lost by a leprous keratitis. 

(6) Anesthetic Leprosy. —This remarkable form has, in characteristic 
cases, no external resemblance whatever to the other variety. It usually 
begins with pains in the limbs and areas of hyperesthesia or of numbness. 
Very early there may be trophic changes, seen in the formation of small bull® 
(Hillis). Maculae appear upon the trunk and extremities, and after persist- 
' ing for a variable time gradually disappear, leaving areas of anaesthesia, but 
the loss of sensation may come on independently of the outbreak of maculae, 
t, The nerve-trunks, where superficial, may be felt.to.be large and nodular. The 
‘ trophic., disturbances are usually marked. S'Pgmphigus-like hull® develop in 
the affected areas, which break and leave ulcers which may be very destructive. 
(• T h^ fing ers and toes are liable to contractures and to necrosis,- so that in 
chronic cases the phalanges are lost. The- course of ansssthetic. leprosy is 
extraordinarily qhroijic and may persist for years without leading to much 
deformity. One of the most prominent clergymen on this continent had anaes¬ 
thetic leprosy for more than thirty years, which did not seriously interfere 
with his usefulness, and not in the slightest with his career. 

Diagnosis. —Even in the early stage the dusky eiy thorn a t o m -macalffi with 
hyperesthesia-^ areas of anaesthesia are very characteristic. In an advanced 
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g rade n either, the. tubercular nor anesthetic forms could possibly he mistaken 
for any other affection. In a doubtful case the microscopical -examination of 
an excised nodule is decisive. 

Treatment. —There are no specific remedies in the disease, t The gurjun 
andj,chaulmoogra oils have been recommended, the former in doses of from 
5 to 10 minims, the latter in 2-drachm doses. Calmette’s antivenene, 20 to 
80 c. c., subcutaneously, has been followed by remarkable results in a few cases. 
Segregation should be compulsory in all cases except where the friends can 
show that they have ample provision in their own home for the complete isola¬ 
tion and proper care of the patient. 


XXXV. INFECTIOUS DISEASES OF DOUBTFUL 
NATURE. 

(1) Furricula—Ephemeral Fever. 

Definition. —Fever of slight duration, probably depending upon a variety 
of causes. 

A febrile paroxysm lasting for twenty-four hours and disappearing com¬ 
pletely *is spoken of as ephemeral fever. If it persists for three, four, or 
more days without local affection it is referred to as febricnia. 

The cases may be divided into several groupfe 

(а) Those which represent mild or abortive types of the infectious dis¬ 
eases. It is not very unusual, during an epidemic of typhoid, Bcarlct fever, 
or measles, to see cases with some of the prodromal symptoms and slight fever, 
which persist for two or three days without any distinctive features. I have 
already spoken of these in connection with the abortive type of typhoid fever. 
Possibly, as Kaliler suggests, some of the cases of transient fever are due to 
the rheumatic poison. 

(б) In a larger and perhaps more important group of cases the symp¬ 
toms''develop with dyspepsia. In children indigestion and gastro-intestinal 
catarrh are often accompanied by fever. Possibly some instances of longer 
duration may be due to the absorption of certain toxic substances. Slight 
fever has been known to follow the eating of decomposing substances or the 
drinking of stale beer; but the gastric juice has remarkable antiseptic prop¬ 
erties, and the frequency with which persons take from choice articles which 
are “ high,” shows that poisoning is not likely to occur unless there is existing 
gastro-intestinal disturbance. 

(c) Cases which follow exposure to foul odors or sewer-gas. That a 
febrile‘paroxysm may follow a prolonged exposure to noxious odors has long 
been recognized. The cases which have been described under this heading • 
are of two kinds: an acute severe form with nausea, vomiting, colic, and 
fever, followed perhaps by a condition of collapse or coma; secondly, a form 
of low fever with or without chills. A good deal of doubt still exists in 
the minds of the profession about these cases of so-called sewer-gas poison¬ 
ing. It is a notorious fact that workers in sewers are remarkably free from 
disease, and in many of the cases which have been reported the illness may 
have been only a coincidence. There are instances in which persons have 
been taken.il! with vomiting and slight fever after exposure^® the odor of a 
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very offensive post mortem. Whether true or not, the idea is firmly implapftkj 
in the minds of the laity that very powerful odors from decomposing matfiafc 
may produce sickness. 

(dX Many cases doubtless depend upon slight nmyngnimd lmunna. such, as 
ton silliti s or occasionally an abortive or larval pneumonia. Children are 
much more frequently affected than adults. 

The symptoms set in, as a rule, abruptly, though in some instances theft 
may have been preliminary malaise and indisposition. Headache, loss of 
appetite, and_f urrediongue. are present. The urineJs.scanty andnigh-colored, 
the fever ranges from 101° to 103°, sometimes in children it rises higfier. 
The cheeks may be flushed and the patient has the outward manifestations of 
fever. In children there may be bronchial catarrh with slight cough. 
Herpes on the lips is a common symptom. Occasionally in children the cere¬ 
bral-symptoms are marked at the outset, and there may be irritation, restless¬ 
ness, and noq£uw«l,delirium. The fever terminates abruptly, by crisis from 
the second to the fourth day; in some instances it may continue for a week. 

The diagnosis generally rests upon the absence of local manifestations, 
particularly the characteristic skin rashes of the eruptive fevers, and most 
important of all the rapid disappearance of the pyrexia. The cases most 
readily recognized are those with acute gastro-intestinal disturbance. ’ 

Thcjr$almet)t is that oimild pyrexia—resLjn. bed, a laxative, and a fever 
mixture containing nitrate of potassium and sweet spirits of nitre. 

(2) Infectious Jaundice. 

Epidemic Catarrhal Jaundice (WeiTs Disease). 

Local and wide-spread outbreaks of jaundice have been known for years. 
Three or four cases may occur in one house, or many persons in an institu¬ 
tion are attacked, or the disease becomes wide-spread in a community. In 
Great Britain this epidemic form is rare. In the United States many out¬ 
breaks have occurred. It prevailed extensively in North Carolina in 1899- 
1900, and a fatal case of that epidemic came upder my observation. In Syria, 
in Greece, in Egypt (Sandwith), in India (8. Anderson), and in South Africa 
during the Boer war (H. B. Matheas), epidemics have been described. It 
has prevailed moat,frequently in the summer months. The symptoms are at 
first gastr ic .ithen fever follows (with the usual concomitants) and^jauadice, 
which may be slight or very intense, and as a^rule albuminuria, j Thqjiver 
and sglggn enlarge, and in severe forms there are^neryous symptoms and 
haemorrhages. There is often a secondary fever. The attack lasts from ten 
d ays to three weekB. The course is usually favorable; fatal cases are rare in 
theUnited Sfates and in India and South Africa, but in the Greek Hospital 
at Alexandria the death-rate was 32 among 300 cases (Sandwith). 

In 1886 Weil described a disease characterized by the features just men¬ 
tioned, but the cases occurred in groups, and a very large proportion in 
butchers. It is probable there are several types of acute infectious jaundice. 
The etiology is unknown. The proteu s has been described in connection with 
Weil’s disease. In the fatal case from North Carolina the autopsy threw no 
light on the nature of the disease. The proteus was isolated from the liver 
and kidney, aadfour other organisms from various parts. It is possible that 
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|jjhttt»*<;atarrhal jaundice is a mild infection, representing the sporadic form 

ite.disease. 

(3) Milk-Sickness. 

This remarkable disease prevails in certain districts of the United. States, 
vest of the A lleghany Mountains, and is connected with tho affection in cat¬ 
tle known as,the tumbles. Tt prevailed extensively in the early settlements 
in certain of the Western States and proved very fatal. The general opinion 
is that it is communicated to man only by eating tho flesh or drinking the 
milk of diseased animals. The butter and cheese are also poisonous. In ani¬ 
mals, cattle and the young of horses and sheep are most susceptible. It is 
stated that cows giving milk do not themselves show marked symptoms unless 
driven rapidly, and, according to Graff, the secretion may be infective when 
the disease is latent. When a cow is very ill, food is refused, the eyes are 
injected, the animal staggers, the entire muscular system trembles, and death 
occurs in convulsions, sometimes with great suddenness. The disease is most 
frequent in new settlements. 

In man the symptoms are those of a more or less acute intoxication. After 
a few days of uneasiness and distress the patient is seized with pains in the 
stomach, nausea and vomiting, fever and intense thirst. There is usually 
obstinate constipation. The tongue is swollen and tremulous, the breath is 
extremely foul and, according to Graff, is as characteristic of the disease as 
is the odor in small-pox. Cerebral symptoms—restlessness, irritability, coma, 
and convulsions—are sometimes marked, and there may gradually be produced 
a typhoid state in which the patient dies. 

The duration of the disease is variable. In the most acute form death 
occurs within two or three days. It may last for ten days, or even for three 
or four weeks. Graff states that insanity occurred in one ease. The poisonous 
nature of the flesh and of the milk has been demonstrated experimentally. 
An ounce of butter or cheese, or four ounces of the beef, raw or boiled, given 
three times a day, will kill a dog within six days. Fortunately, the disease 
has become rare. No definite pathological lesions are known. Jordan and 
Harris have studied a New-Mexieo epidemic (1908) and have found a bacillus 
(B. lactimorbi) with cultures of which the disease may be reproduced in other 
animals. 

(4) Glandular Fever. 

Definition. —An infectious disease of children, developing, as a rule, with¬ 
out premonitory signs, and characterized by slight redness of the throat, high 
fever, swelling and tenderness of the lymph-glands of the neck, particularly 
those behind the stemo-cleido-mastoid muscles. The fever is of short dura¬ 
tion, but the enlargement of the glands persists for from ten days to three 
weeks. 

In children acute adenitis of the cervical and other glands with fever has 
been noted by many observers, but Pfeiffer in 1889 called special attention 
to it under the name of Dmesenfieber. He described it as an infectious dis¬ 
ease of young children between the ages of five and eight years, characterized 
by the above-mentioned symptoms. Since Pfeiffer’s paper a good deal of work 
has been done in connection with the subject, and in the United States West 
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and Hamill, and in England Dawson Williams, have more particularly empha¬ 
sized the condition. 

Etiology.—It may occur in epidemic form. "West, of Bellaire, Ohio, 
describes an epidemic of 96 cases in children between the ages of seven months 
and thirteen years. Bilateral swelling of the carotid lymph-glanda was a most 
marked feature. <In three-fourths of the cases the post-cervical, inguinal, and 
axillary glands were involved. The mesenteric glands were felt in 37 cases, 
the spleen was enlarged in 57, and the liver in 87 eases. Coryza was not pres¬ 
ent, and there were no bronchial or pulmonary symptoms. Cases occurred 
between the months of October and June. The nature of the infection has 
not been determined. 

Symptoms.—The onset is sudden and the first complaint is of pain on 
moving the head and neck. There may be nausea and vomiting and abdomi¬ 
nal pain. The temperature ranges from 101° to 103°. The tonsils may be 
a little red and the lymphatic tissues swollen, but the throat symptoms are 
quite transient and unimportant. On the second or third day the enlarged 
glands appear, and during the course they vary in size from a pea to a goose- 
egg. They are painful to the touch, but there is rarely any redness or swell¬ 
ing of the skin, though at times there is some pufTmess of the subcutaneous 
tissues of the neck, and there may be a little difficulty in swallowing. In 
some instances there has been discomfort in the chest and a paroxysmal cough, 
indicating involvement of the tracheal and bronchial glands. The swelling 
of the glands persists for from two to three weeks. Among the serious fea¬ 
tures of the disease are the termination of the adenitis in suppuration, which 
seems rare (though Neumann has met with it in 13 cases), and hsemorxhagic 
nephritis. Acute otitis media and retro-pharyngeal abscess have also been 
reported. 

The outlook is favorable. West suggests the use of small doses of calomel 
during the height of the trouble. 


(5) Mountain Fever—Mountain Sickness. 

Several distinct diseases have been described as mountain fever. Afl im¬ 
portant group, the mountain anamia, is. associated with the ankylostoma. A 
sec ond (group of cases belongs to typhoid fever; and instances of this disease 
occurring in mountainous regions in the Western Stales are referred to as 
mountain fever. The observations of Hoff and Smart, and more recently of 
Woodruff and of Baymond, show that the disease is typhoid fever. 

C. E. Woodruff, of the United States Army, has reported a group of 35 
cases at Fort Custer, which, as he says, would certainly have been described 
as mountain fever, but in which the clinical features and the Widalj^action 
showed there was no question that they were typhoid. It would be well, I 
think, for the use of the term mountain fever to be discontinued. 

Mountain sick ness comprises the remarkable group of phenomena which 
develop m very High altitudes. The condition has been very accurately de¬ 
scribed by Mr. Whymper. In the ascent of Chimborazo they were first 
affected at a height of 16,664 feet. The symp toms were seve fg_ he^d ache, 
gasping f or, breath, parched throat, intense linret, log&, of appetite, and an 
intens e malai se. Mr. Whymper’a temperature was 100.4°. The symptoms in 
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hB^Ctte lasted nearly three days. In a less aggravated form such symptoms 
may present themselves at much lower levels. A very full description is given 
by Allbutt in vol. iii of Ins System. 

(6) MtWARY EeVKH— Sw eatiwa Sr^Einam 

The disease is characterized byjfeyer, profuse sweats, and an eruption of 
ruliv^-vaskies. It prevailed and was very fatal in England in the fifteenth 
ind sixteenth centuries, and was made the subject of an important memoir 
iy'Johannes Caius, 1552. Of late years it has been confined entirely to cer- 
ain districts in France (Picardy) and Italy. An epidemic of some extent 
iccurred in France in 1887. Hirsch gives a chronological account of 194 
ipi^emTcT'beiween 1718 and 1879, many of which were limited to a single 
'illage or to a few localities. Occasionally the disease has become widely 
pread. Slight epidemics have occurred in Germany and Switzerland. Within 
he past few years there have been several small outbreaks in Austria. They 
re usually of short duration, lasting only for three or four weeks—sometimes 
iot more than seven or eight days. As in influenza, a very, large number of 
er sona. are aitacked in rapid succession. In the mild cases there is only slight 
ever, .with loss of appetite, and* erythematous eruption, profuse perspiration, 
nd an outbreak of miliary vesicles. The severe cases present the symptoms 
f intense infection—delirium, high fever, profound prostration, and hamior- 
hgge. The death-rate at the outset of the disease is usually high, and, as 
j so graphically described in the account of some of the epidemics of the 
middle ages, death may occur in a few hours. The most recent and the full¬ 
est account of the disease is given in Nothnagel’s Handbuch by Immermann. 

(7) Foot-and-Moutii Disease—Epidemic Stomatitis—Aphthods 

Feveb. 

Foot-and-mouth disease is an acute infectious disorder met with chiefly 
in cattle, sheep, and pigs, but attacking other domestic animals. It is of 
extraordinary activity, and spreads with “ lightning rapidity ” over vast terri¬ 
tories, causing very serious losses. In cattle, after a period of incubation of 
three or five days, the animal gets feverish, tire mucous membrane of the 
mouth swells, and little grayish vesicles the size of a hemp seed begin to de¬ 
velop on the edges and lower portion of the tongue, on the gums, and on the 
mucous membrane of the lips. They contain at first a clear fluid, which 
becomes turbid, and then they enlarge and gradually become converted into 
superficial ulcers. There is ptyalism, and the animals lose flesh rapidly. In 
the cow the disease is also frequently seen about the udder and teats, and the 
milk becomes yellowish-white in color and of a mucoid consistency. 

The transmission to man is by no means uncommon, and several impor¬ 
tant epidemics have been studied in thyneighborhood of Berlin. In Zuill’s 
translation of Friedberger and Frohner’s Pathology and Therapeutics of 
Domestic Animals (Philadelphia, 1895) the disease is thus described: “In 
man the symptoms are: fever, digestive troubles, and vesicular eruption upon 
the lips, the buccal and pharyngeal mucous membranes (angina). The dis¬ 
ease does not seem to be transmissible through the meat of diseased animals.’ 

In wide-spread epidemics there has been sometimes a marked tendency 
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to hcemorrhages. The disease runs, as a rule, a favorable course, but in 
Siegel’s report of an epidemic the mortality was 8 per cent. 

When epidemics are prevailing in cattle the milk should be boiled, and 
the proper prophylactic measures taken to isolate both the cattle and the 
individuals who come in contact with them. 

(8) Psittacosis. 

A disease in birds, characterized by loss of appetite, weakness, diarrhoea, 
.convulsions, and death. In Germany, Prance, and Italy a disease in'Into 
characterized by an atypical pneumonia, great weakness and depression, and 
signs of a profound infection has been ascribed to contagion from birds, par¬ 
ticularly parrots. There have usually been house epidemics with a very high 
rate of mortality. A few cases have been reported in England, and Vickery, of 
Boston, haB reported three probable cases. The bacteriology is still doubtful. 

(9) Rooky Mountain Spotted Fever. Tick-Fever. 

In the Bitter-root Valley of Montana and in the mountains of Idaho, 
Nevada, and Wyoming there is an acute infection characterized,by .chitt, fever, 
pains in back and bones, and a macular rash, becoming haemorrhagic. It was 
reported upon occasionally by army surgeons—e. g.. Wood, but nothing defi¬ 
nite was known until the careful studies of Wilson and Chowning (1902), who 
described a piroplasma in the blood, and believed the disease to be transmitted 
by ticks. This latter point has been confirmed, but the existence of the piro¬ 
plasma is doubtful. The studies of King and Ricketts have demonstrated 
beyond doubt the transmission of the disease by the tick, Dermacentor oed- 
dentalis, but the true parasite haB not been determined. The disease is readily 
given to the guinea-pig and monkey, and is transmissible from one animal to 
another by the bite of the tick. Immunity is given by an attack, and in ani¬ 
mals this is transmitted to the young. After an incubation of from three to 
ten days the disease begins with a chill, fever, and severe pains in the limbs. 
The rash appears from the second to the seventh day, is macular, dark, and 
becomes haanorrhagic. Illustrations of it show a rash not unlike that of 
typhus. The skin is often swollen. Haemorrhages from the mucous mem¬ 
branes are not uncommon. The temperature range is from 103° to 105°, and 
at the height of the disease there is delirium and stupor. Convalescence begins 
in the fourth week. The death-rate is high for an eruptive fever, reaching 70 
per cent in Montana, but in Idaho it is not more than 2 or 3 per cent. The 
treatment is that of an acute infection. 


(10) Swine Fever. 


A few cases have been described from accidental inoculation in the prepara¬ 
tion of cultures and in-making post mortems upon pigs. In the course of from 
twclse-hours-l©-three days there is swelling of the fingers.of the affected hand, 
which have a blue-red color, and small nodules form. In some of the instances 
the course has been like that of a painful erythema migrans, with swell ing of 
the lymph-glands. A specific serum has been~use3Twith success in several 


cases. 



SECTION III. 


THE INTOXICATIONS 

AND SUN-STROKE. 


I. ALCOHOLISM. 

(1) Acute Alcoholism.— When a largo quantity of alcohol is taken, the 
influence is chiefly on the nervous system, and is manifested in,muscular inco¬ 
odination, 4 nental disturbance, and, v finally, narcosis. The individual pre¬ 
sents abfluahed, sometimes slightly cyanosed face, thd "pulse is full,^respira¬ 
tions deep but rarely stertorous. The pupils are dilated. The temperature 
is frequently below normal, particularly if the patient lias been exposed to 
cold. Perhaps the lowest reported temperatures have been in cases of this 
sort. An instance is on record in which the patient on admission to hospital 
had a temperature of 24° C. (ca. 75° F.), and ten hours later the temperature 
had not risen to 91°. -, The unconsciousness is rarely so deep that the patient 
can not be roused to some extent, and in reply to questions he mutters inco¬ 
herently. ^Muscular twitehings may occur, but rarely convulsions. 7 The 
breath has a heavy alcoholic odor. The respirations may be very slow; in 
a~recenTcase they were only six in the minute. 

The .diagnosis is not difficult, yet mistakes are frequently made. Per¬ 
sons are sometimes brought to hospital by the police supposed to lie drunk 
when in reality they are dying from apoplexy. Too great care can not he exer¬ 
cised, and the patient should receive the benefit of the doubt. In some in-, 
stances the mistake has arisen from the fact that a person who has been drink-j 
rag heavily has been stricken with apoplexy. In this condition the coma is 
usually deeper, stertor is present, and there may be evidence of hemiplegia in, 
the greater flaccidity of the limbs on one side. The subject will be considered’ 
in the section upon uremic coma. 

Dipsomania is a form of acute alcoholism seen in persons with a strong 
hereditary tendency to drink. Periodically the victims go “ on a spree, but 
in the intervals they are entirely free from-any craving for alcohol. 

(2) Chronic Alcoholism. —In moderation, wine, lieer, and spirits may be 
taken throughout a long life without impairing the general health. 

According to Payne, the poisonous effects of alcohol arc manifested QJ 
as a functional.poi$ra, as in acute narcosis; (.2) as a tissue poison, in which 
its’eUfects are seen on the parenchymatous elements, particularly epithelium 

and nerve, producing a slow degeneration, and on the blood-vessels, causing 
thickening and ultimately fibroicTchanges; and (3j as a checker of tissue 
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oxidation, since the alcohol is consumed in place of the fat. This leads to 
fatjj_ehange8 and sometimes to a condition of general steatosis. 

The-chief, effects of chronic alcohol poisoning may be thus summarized. 

Nervous System.-* Functional disturbance is common. 2_ Ujjsteadiaesa of 
thejmuscles in performing any action is a constant feature. "The jjemarjs 
best seen in the hands and in the tongueJ, The_mental.processes may be dull, 
particularly in the early morning hours, and the patient is unable to transact 
any business until he has had his accustomed stimulant. f Irritability of tem¬ 
per, forgetfulness, and exchange in the moral character of the individual 
gradually come on. The judgment is seriously impaired, the will.enfeebled, 
and in the final stages dementia may supervene. An interesting combina¬ 
tion of symptoms in chronic alcoholics is characterizcdsby peripher al neuritis. 
lqas,of-memory, and pggudo-reminiscences—that is, false notions as to the 
patient’s position in time and space, and fabulous explanations of real occur¬ 
rences. The peripheral neuritis is not always present j'ithere may be only 
tremor and^actitation of the lips, and thickness of the speech, with.visual hal¬ 
lucinations. The mental condition was described by Jackson and by Wilks. 
Korsako ff speaks of it as a psydnom polyneuritica, and the symptom-complex 
is sometimes called by his name. The relation of chronic alcoholism to insan¬ 
ity has been much discussed. According -to Savage, of 4,000 patients admitted 
to the Bethlehem Hospital, 133 gave drink as the cause of their insanity. 
Chronic alcoholism is certainly one of the important elements in the strain 
fjd'hich leads to mental breakdown, ft Epikp8y,may result directly from chronic 
drijiking. It is a hopeful form, and may disappear entirely with a return to 
habits of temperance. 

There is a remarkable condition in chronic alcoholics of which I have seen 
at least half a dozen cases. A heavy drinker, who may perhaps have had 
attacks of delirium tremens, begins to get drowsy or a little more befuddled 
than usual; gradually the stupor deepens until he becomes comatose, in which 
state he may remain for weeks. There may be slight fever, but there are 
nq.gigns.qf paralysis, and no optic neuritis. The urine may be normal. The 
lumbar, puncture yields a clear fluid, but under high pressure. In one case, 
which died at the end of six weeks, there were the anatomical features of a 
serous jneningi tis. 

No characteristic changes are found in the nervous system. Haemorrhagic 
pachymeningitis is not very uncommon. Opacity and thickening of the pia- 
arachnoid membranes, with more or less wasting of the convolutions, gen¬ 
erally occur. These are in no way peculiar to chronic alcoholism, but are 
found in old persons and in chronic wasting diseases. In the very protracted 
cases there may be chronic encephalo-meningitis with adhesions of the mem¬ 
branes. Finer chang es in the nerve-cells, their processes, and. the neuroglia 
have been described by Berkley, Hoch, and others. By far the most striking 
effect of alcohol on the nervous system is the production of th e alcoholi c 
nfliri tjiy w hich will be considered later. 

niptifii s iffyniVn—Catarrh,yd the stomach is the most common symptom. 
Th e toper has a furred tongue, heavy breath, and in the morning a sensation 
of sinjdng .at, the stomach until he has had his dram. The appetite is usu¬ 
ally impaired and the howel q are constipated. In beer-drinkers dilatation of 
the stomach is common. 
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A iS»jpb.p£<#iueesdefinite changes in the liver, leading ultimately to (lu* 
variUUaJn^ cxrrhos., to be described. 1„ Welch's lalmrat,^ J Fr 1 

^^riss c : rrhosis in ™ bwts * «» **£3. 

W .. m g t 18 probab ly a pmnai^ degenerative .change, in the liver-eells 
although manyjjopd observers still bold that the po.son acts first ,,pon 1 lie 
conaechve-iisue elements. It is probable that a special vuhte , li ” ( 

liver-cells ns necessary m the etiology of alcoholic drrhosis. There re cases 
m which comparatively moderate drinking for a few years has been 111', ' 
by cirrhosis 1 on the other hand, the livers of persLi! wlmtv c m ^ 
drinkers for thirty or forty years may show only a moderate grade of • e o 

Wed an/fend I 01 ' 0 C 1 IT !r 8 drinkers may'present nn Z 

rgea and leader liver, with at times swelling of the spleen. With the mis- 

t£ic and fepatic disorders the facies often becomes ver} characteristic 1 
vemdes of the cheeks and nose are dilated; the latter becomes enlarged red' 
and may piesent the condition known as acne, rosacea. The eyes arc watery’ 
the conjunctive, hypenemic and sometimes bile-tinged. } ’ 

Vasjieaxt and arteries in chronic topers show important, degenerative 
changes. Alcoholism ,s one of the special factors in causing artcr.VsclcrosTs 
Steel! has pointed out the frequency of cardiac dilatation in these cases 

Ju dafijfe -lhe influence of chronic alcoholism upon these organs is by no 
means so marked. According to Dickinson the total of renal disease i/not 
greater in the drinking class, and he holds that the effect of alcohol on the 
kidneys has been much overrated. Korinad has directed attention to the fact 

ze 'The W’ P D P ° r iT i° f i C ! lr0mC alc0h0lics thu Sidneys are increased in 
azu The Guy s^lfospital statistics support this statement, and Pitt notes that 

witw er h Cent ° f the . b, ; d ‘ , ' s of lmnl drmk «-s the kidneys were hypertrophied 

,nd r 1 r mg ri b,d r UangC - The ^ ical « ranul " kidney seems to result 
'“‘directly, from alcohol through the arterial el mimes 

tnh? ? S f ° rmorI y thought that alcohol was in some way antagonistic to 
tuberculous disease, but the observations of late years indicate clearly that 
he reverse is the case and that chronic drinkers are much more liable to 

tion nf CU ? tuberculosis, it is probably altogether a ques- 

on ot altered tissue-soil, the alcohol lowering the vitality and enabling the 
bacilli more readily to develop and grow. 

bi-tl? Deli fi um tremens (mmiw a potu) is really only an..incident in the 
b story of chronic alcoholism, and results from the long-continued action 
• ;y e S on on the bram - The condition was first accurately described early 
i-WaJmcentury by Sutton, of Greenwich, who bad numerous opportunities 
or studying the different forms among the sailors. One of (lie most thor¬ 
ough and careful studies of the disease was made by Ware, of Boston. A 
dP-t e n -m a, tpinperatc per son,- no -matter how prolonged, is rarely if ever fob 
owed by delirium tremens; but in the case of .an habitual drinker a torn-- 
porary excess is apt to bring on an attack. It sometimes follows in conse- 
judden withdrawal of the alcohol. There are circumstances 
"hich in a heavy drinker determine, sometimes with abruptness, the onset of 
jelirium. Such are an accident, a sudden fright or shock, and an acute in- 
umuaption, particularly pneumonia. It is especially apt to occur in drinkers 
a nutted to hospitals for injuries, especially fractures, and as this seems 
Most- likely to occur when the alcohol is withdrawn, it is well to give such 
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patients a moderate amount of alcohol. At the outset of the attagk.the patient 
is raat.laa a and depressed, andjslefips .badly, symptoms which cause him to take 
alcohol more freely. After a day or two the characteristic delirium seta. in. 
The patient talks constantly and incoherently; he is incessantly.motion, 
and desires to go out and attend to some imaginary business. •S'lIaJlnQinations 
o f. sight and hearing develop. He sees objects in the room, such as '.tats, 
mice, or snakes, and fancies that they are crawling over his body. The terror 
inspired by these imaginary objects is great, and has given the popular nafng 
“ horrors ’’ to the disease. The patients need to Iks watched constantly, for 
in their delusions they may jump out of the window or escape. Auditory 
hallucinations are not so common, but the patient may complain of hearing 
thc roar of animals or the threats of imaginary enemies. ^There is much mns- 
cular_ttemor; the tongue is covered with a thick white fur, and when pro¬ 
truded is tremulous. The pulse is soft, rapid, and readily compressed. There 
is usually fever, but the temperature rarely registers above 102° or. 103°. Iu 
fatal eases it may be higher. Insomnia is a constant feature. On the third 
or fourth day in favorable cases the restlessness abates, the patient sleeps, 
arid improvement gradually sets in. The tremor persists for some days, the 
hallucinations gradually disappear, and the appetite returns. In more serious 
cases the insomnia persists, the delirium is incessant, the pulse becomes more 
frequent and feeble, the tongue dry, the prostration extreme, and death takes 
place from gradual heart-failure. 

Diagnosis. —The clinical picture of the disease can scarcely be confounded 
with any other. Cases with fever, however, may be mistaken for meningitis. 
By far the most common error is to overlook some local disease, such as pneu¬ 
monia or erysipelas, or an accident, as a fractured rib, which in a chronic 
drinker ipay precipitate an at.taek of delirium .tremens. In every instance a 
careful examination should be made, particularly of the lungs. It is to bo 
remembered that in the severer forms, particularly the febrile cases, conges¬ 
tion of the bases of the lungs is by no means uncommon. Another point to 
be borne in mind is the fact that pneumonia of the apex is apt to be accom¬ 
panied by delirium similar to mania a potu. 

Prognosis. —Recovery takes place in a large proportion of the cases in pri¬ 
vate practice. In hospital practice, particularly in the large city hospitals 
to which the debilitated patients are taken, the death-rate is higher. Gerhard 
states that of 1,241 cases admitted to the Philadelphia Hospital 121 proved 
fatal. Recurrence is frequent, almost indeed the rule, if the drinking is 
kept up. 

Treatment. —Acute alcoholism rarely requires any special measures, as tbe 
patient deeps off the effects of the debauch. In tie case of profound alco¬ 
holic coma it may be advisable to wash out the stomach, and if collapse symp¬ 
toms occur the limbs should be rubbed and hot applications made to the body. 
Should convulsions supervene, chloroform may be carefully administered. Iu 
the acute, violent alcoholic mania the hypodermic injection of apomorphia, 
one-eighth or one-sixth of a grain, is usually very effectual, causing nausea 
and vomiting, and rapid disappearance of the maniacal symptoms. 

Chronic alcoholism is a condition very difficult to treat, and .once fully 
established the habit is rarely abandoned. The most obstinate cases are those 
with marked hereditary tendency. Withdrawal of the alcohol is the first 
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essential. This is most effectually accomplished by placing the patient in 
an institution, in which he can be carefully watched during the trying period 
of the first week or ten days of abstention. The absence of temptation in 
institution life is of special advantage. For the sleeplessness the bromides 
or hyoscine may be employed. Quinine and strychnine in tonic doses may 
be given. Cocaine or the fluid extract of coca has been recommended as a sub¬ 
stitute for alcohol, but it is not of much service. Prolonged seclusion in a 
suitable institution is in reality the only effectual means of cure. When an 
hereditary tendency exists a lapse into the drinking habit is almost inevitable. 

In delirium tremens the patient should be confined to bed and carefully 
watched night and day. The danger of escape in these cases is very great, as 
the patient imagines himself pursued by enemies or demons. Flint mentions 
the case of a man who escaped in his night-clothes and ran barefooted for 
fifteen miles on the frozen ground before he was overtaken. The patient 
should not be strapped in bed, as this aggravates the delirium; sometimes, 
however, it may bo necessary, in which case a sheet lied across the bed may 
be sufficient, and this is certainly better than violent restraint by three or four 
men. Alcohol should be withdrawn at once unless the pulse is feeble. 

Delirium tremens is a disease which, in a large majority of cases, runs a 
cfluriOery slightly influenced by medicine. The indications for treatment 
are to procure sleep and to support the strength. Jn mild cases half a drachm 
of bro mide of potassium combined with tincture of capsicum may be given 
every three hours. Chloral is often of great service, and may be given with¬ 
out hesitation unless the heart’s action is' feeble. Hood results sometimes 
follow the hypodermic use of hyoscine, one one-hundredth of a grain. Opium 
must be used cautiously. A special merit of Ware's work was the demon¬ 
stration that on a rational or expectant plan of treatment the percentage of 
recoveries was greater than with the indiscriminate use of sedatives, which 
had been in vogue for many years. When opium is indicated it should be 
given as morphia, hypodermically. The effect should he carefully watched, 
and if after three or four quarter-grain doses have been given the patient is 
still restless and excited, it is best not to push it farther. Repeated doses of 
trional (grs. xv-xx) every four hours may be tried. Lamber advises ergotin 
hypodermically in both the acute and chronic alcoholism. When fever is 
present the tranquilizing effects of a cold douche or cold bath may be tried, or 
the cold or warm packs. The large doses of digitalis formerly employed are 
not advisable. 

Careful feeding is the most important clement in the treatment of these 
cases. Milk and concentrated broths should be given at Btated intervals. If 
tbe pulse becomes rapid and shows signs of flagging alcohol may be given in 
combination with the aromatic spirits of ammonia. 

II. MORPHIA HABIT (Morphinomanla; Morphinism). 

Taken at first to allay pain, a craving for the drug is gradually engendered, 
and the habit in this way acquired. The effects of the constant use of opium 
vary very jnuch. In-the East, where opium-smoking is as common as tobacco- 
nnoking with ns, the ill effects are, according to good observers, not very 
striking. Taken as morphia, and hypodermically, as is the rule, it is very 
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injurious, but a moderate amount may be taken for years without BeMdP’f 
damage. 

The habit is particularly prevalent among women and physicians who use 
the hypodermic syringe for the alleviation of pain, as in neuralgia or sciatica. 
The acquisition of the habit as a pure luxury is rare in this country. . 

Symptoms.—The symptoms at first are slight, and for months theremayhe 
no disturbance'of health. There are exceptional instances in which for a'period 
of years excessive amounts have been taken without deterioration of the>n).ejjtal 
or bodily functions. As a rule, the dose necessary to obtain the desired sensa¬ 
tion has gradually to be increased. As the effects wear off the 1 victii^pfpo- 
ricnccs sensations of lassitude andinental depression, accompanied often with 
slight nausea and epigastric distress, or even recurring colic, which may be mis¬ 
taken for appendicitis. The confirmed opium-eater usually has a sallow, pasty 
complexion, is emaciated, and becomes prematurely gray. He is r estles s, irrita- 
ble^and unable to remain quiet for any time. Itching is a common symptom. 
The sleep is disturbed, the appetite and digestion are deranged, and except 
when directly under the influence of the drug the jnental condition is one of 
depression. Occasionally'there are profuse sweats, which may be preceded by 
chills. The pupils, except when under the direct influence of the drug, are 
dilated, sometimes unequal. In one case there was a persistent oedema of the 
legs without sufficient renal changes or anaemia to account for it.' Persons 
addicted to morphia arc inveterate liars, and no reliance whatever can lie 
placed upon their statements. In many instances this is not confined to mat¬ 
ters relating to the vice. In women the symptoms may be associated with 
those of pronounced hysteria or neurasthenia. The practice may be contin 
ued for an indefinite time, usually requiring increase in the dose until ulti 
mately enormous quantities may be needed to obtain tho desired effect 
. Finally a condition of asthenia is induced, in which the victim takes little 01 
no food and dies from the extreme bodily debility. An increase in the do» 
is not always necessary, and there are habitues who reach the point of satis 
faction with a daily amount of 2 or 3 grains of morphia, and who are abl 
to carry on successfully for many years the ordinary business of life. The 
may remain in good physical condition, and indeed often look ruddy. 

Treatment.—The treatment of the morphia habit is extremely difficult, an 
can rarely be successfully carried out by the general practitioner. Isplatioi 
systematic feeding, and gradual withdrawal of tho drug are the essential eli 
ments. As a rule, the patients must be under control in an institution an 
should be in bed for the first ten days. It is best in a majority of eases i 
reduce the morphia gradually. The diet should consist of beef-juice, milk, an 
egg-white, which should be given at short intervals. Tho sufferings of the pi 
tients are usually very great, more particularly the abdominal pains,, sometimi 
nausea and vomiting, and the distressing restlessness. Usually within a week < 
ten days the opium may be entirely withdrawn. In all cases the pulse should 1 
carefully watched and, if feeble, stimulants should be given, with the aromal 
spirits of ammonia and digitalis. For the extreme restlessness a hot bath 
serviceable. The sleeplessness is the most distressing symptom, and varim 
drugs may have to be resorted to, particularly hyoscine and sulnhonal m 
sometimes, if the insomnia persist, morphia itself. * 

It is essential in the treatment of a case to be certain that the patient b 
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no means of obtaining morphia. Even under the favorable circumstances of 
seclusion in an institution, and constant watching by a night and a day nurse, 
I have known a patient to practice deception for a period of three months. 
After an apparent cure the patients are only too apt to lapse into the habit. 

The condition is one which has become so common, and is so much on 
the increase, that physieians should exercise the utmost caufion in prescrib¬ 
ing morphia, particularly to female patients. Under no circumstances should 
a patient with neuralgia or sciatica be allowed to use the hypodermic syringe, 
and it is even safer not to intrust this dangerous instrument to the hands of 
the nurse. 

IH. LEAD-POISONING (Flumbism; Saturnism). 

Etiology.—The disease is wide-spread, particularly in lead-workers and 
among plumbers, painters, and glaziers. The metal is introduced into the 
system in many forms. Miners usually escape, but those engaged in the smelt¬ 
ing of lead-ores are often attacked. Animals in the neighborhood of smelt¬ 
ing furnaces have suffered with the disease, and even the birds that feed on 
the berries in the neighborhood may be affected. Men engaged in the white- 
lead factories are particularly prone to plumbism. Accidental poisoning may 
come in many ways; most commonly by drinking water which has passed 
through lead pipes or been stored in lead-lined cisterns. Wines and cider 
which contain acids quickly become contaminated in contact with lead. It 
was the frequency of colic in certain of the cider districts of Devonshire which 
gave the name of Devonshire colic, as the frequency of it in Poitou gave the 
name co lica Pidon um. Among the innumerable sources of accidental poi¬ 
soning may be mentioned milk, various sorts of beverages, hair dyes, false 
teeth, and thread. We have had in the Johns Hopkins Hospital four cases 
following the use of lead and opium pills for dysentery, of which cause Miller 
(Therapeutic Gazette, 1904) has collected many cases from the literature. It 
has also followed the,use of Emplaatrum Diachylon to produce abortion, and 
there is a case reported in an infant from the application of lead-water on 
the mother’s nipples. One grain every three hours for three days, and two 
grains every three hourB for one day, have caused signs of poisoning. A seri¬ 
ous outbreak of lead-poisoning, which was investigated by David D. Stewart, 
occurred in Philadelphia, owing to the disgraceful adulteration of a baking- 
poadw-with ch romate -of lead, which was used to give a yellow tint to tho 
cakes. Lead given medicinally rarely produces poisoning. 

-> Adages are attacked, but J. J. Putnam states that ghOdren are relatively 
lessdiable. The largest number of cases occur between thirty and forty. Ac¬ 
cording to Oliver/, females are more susceptible than males. He states that 
they are much more quickly brought under its influence, and in a recent epi¬ 
demic in which a thousand) cases were involved the -proportion of females to 
malea jraa fo py to..one. 

‘ The, lead gains, entrance to the system through the lungs, the digestive 
0 Egans, or the .dan. Poisoning may follow the use of cosmetics containing 
lead. Through the lungs it is freely absorbed. The chief channel, according 
to Oliverpfe the digestive system. It is rapidly eliminated by the kidneys and 
skin, and is present in the urine of lead-workers. The susceptibility is re- 
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markably varied. The symptoms may be manifest within a month of expi^ 
sure. On the other hand, Tanquerel (des Planches) met with a case- in V 
man who had been a lead-worker for fifty-two years. 

Morbid Anatomy.—Small quantities of lead occur in the body in health. 
J. J. Putnam’s reports show that of 150 persons not presenting symptoms c& 
lead-poisoning traces of lead occurred in the urine of 25 per cent. ' .' 

In chronic poisoning lead is found in the various organs. The affected 
muscles are yellow, fatty, and fibroid. The nerves present the features-of 
a p eripher al jfegqnni-al i vo neuritis. The pord and the new»-soots are, as a 
rule, uninmlyed. In the primary atrophic form the ganglion ceUs of .tfie 
anterior horns are probably implicated. In the acute fatal cases there may 
be the most intense entero-colitis. 

Clinical Forms.—Acuxs Poisonito.— We do not Tefer here to the acci¬ 
dental or suicidal cases, which present vomiting, pain in the abdomen, and 
collapse symptoms. In workers in lead there are several manifestations which 
follow a short time after exposure and set in acutely. There may be, in the 
1 first place, a rapidly developing anaemia, j Acute-neuritis has been described, 
and c onvuls ions, epilepsy, and a delirium, which may be, as Stephen Mac¬ 
kenzie has noted, not unlike that produced by alcohol. There arc also cases 
in which the gastro-intestinal symptoms are most intense and rapidly prove 
fatal. Thero was admitted under my care in the Philadelphia Hospital a 
painter, aged fifty, suffering with anosmia and severe abdominal pain, which 
had lasted about a week. He had vomiting, constipation at first, afterward 
severe diarrhcea and mclacna, with distention and tenderness of the abdo¬ 
men. There were albumin and tube-casts in the urine. The temperature was 
usually subnormal. Death occurred at the end of the second week. There 
was found the most intense cntero-colitis with hasmorrhages and exudation. 
These acute forms occur more frequently in persons recently exposed, and, 
according to Mackenzie, are more frequent in winter than in summer. Da 
Costa has reported the onset of hemiplegia after three days’ exposure to the 
poison. 

CnEOK iqJPatsQsma. 

(а) Blood, Changes. —A moderate grade of anemia, the so-called saturnine 
cachexia, is usually present. The corpuscles do not often fall below 60 per 
cent. Many of the red cells show a remarkable granular, basophilic degenera¬ 
tion when stained with .Tenner’s stain, or with polychrome methylene blue. 
Grawitz first demonstrated their presence in cases of pernicious anaemia, and 
Pepper (tertius) and White showed that they were constantly present in lead¬ 
poisoning. Further observations by Vaughan and others have dhown that 
such granulations are found in the blood in a great variety of conditions, even 
in normal blood, but that they are most numerous in lead-poisoning, in which 
their occurrence in very large numbers is of considerable value in diagnosis. 
Cadwalader has shown the constant presence of nucleated red blood-corpuscles 
even when the anaemia is of very slight grade. 

(б) Blue line on the gums, which is a valuable indication, but not in¬ 
variably present. Two lines must be distinguished: one, at the margin 
between the gums and teeth, is on, not in the gums, and is readily removed 
by rinsing the mouth and cleansing the teeth. The other is the Well-known 
characteristic blue-black line at the margin of the gum. The color is not 
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but being in the papilhe of the <mm< tl,„ i;„ • 

magpityihg-glass, interrupted. The lead if absorbed 88 Wlth 8 

tissues into a black sulphide bv the aetinn n f 1 i d , ai ? d converted in the 
W*8 the teeth. Til, it l Ww ft- the 
itnd.disappear within a few weeks or miv WPsi , t / f er °- x P osuru (Oliver) 
s4ah haa acted the occurrence of a’blacl- ifnf ; n * • ° r ma 1 ny months - 1>hili P- 
<*• carbon. lnc ln mmors > duc ‘» the deposition 

thet r °thi ! C c 1 T Kl ‘ P0 t i l 0ning are COliC) lead * 

intra-abdominal inflammatory'"condition." 11 A 

Wruelen JCW* The cases ,„a, U*i»i 

. ruction. The history, the presence of a blue line on the gums and the 
blood changes are of importance in differential diagnosis, 
cc K Lea d-P als y —'This is rarely a primary manifestation Anions? 54 
30 ea*e 1 ? d -P? ,8on, “S treated in the J. II. Id. and dispensary, there wen- 

qlntlf M f a ?' Pa T ?! S (H " JL Thonlas )- The upper limbs “are most fre- 
a y alfeetcd. In 2b cases the arms alone were affected and 18 of these 

"“‘f! '• » «* "Sht arm 

ma y m, , In 4 ca f s both arms and legs were attacked. Tim onset 
diSitlfn f’ ,b “ utc ’ ° ( r . it usually occurs without fever. In its 

W ge fr l niay.be pariml, limited to a muscle or to certain muscle groups, 

lh( b ta M - il 'T th ° n ” ,sdes of 11,0 extremities arid 

M dam ° De J emi e-klumpke recognizes the following localized 

the Wri^ n ^ H '^ a l, tjrpe ’ paralysis of the ex tensors of the fingers and of 
icteristie \ 18 -tbc luusculo-spiral nerve is involved, causing the char- 

J h ° SUpmUt ° r lQ W usually escapes. In the long- 

; f in?! fleX10 « ° f . ! hc carpus there my be slight displacement backward 
UL£, QOnCS, aWltll disfpntirvn nf flm oimAtrinl xi. . i. ± 1 . 


(5\ Ti i • y nioment, is otten very annoying to t 

wachial type, which involves the deltoid, the biceps, (lie hrachialis 
cam 1 if n<1 ™ e sllp ™ a t° r t° n gns, rarely the pectorals. The atrophy is of the 
pu °- umeral form. It is bilateral, and sometimes follows the first form, 
u 11 may be primary. 

The Aran-Duchenne type, in which the small muscles of the hand 
0 the thenar and hypothenar eminences arc involved, so that we have a 
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paralysis closely resembling that of the early stage of polio-myelitis anterior 
chronica. The atrophy is marked, and may be the first manifestation Of tjjjft: 
lead-palsy. Mobius has shown that this form is particularly marked in ttfildja.' ■ 

(4) The peroneal type. According to Tanquerel, the in war f>x n 

invdifi&Ja lie proportion of 13 to 100 .of. the upper limbs. The lateral 
peroneal muscles, the extensor communis of the toes, and the extensor proprius 
of the big toe are involved, producing the steppage gait. 

(5) Laryngeal form. Adductor paralysis has been noted by Morell Mac¬ 
kenzie and others in lead-palsy. 

Generalized Palsies. —There may be a slay, chronic paralysis, gradually 
involving the extremities, beginning with the classical picture of wrist-drop. 
More frequently there is a rapid generalization, producing complete paralysis 
in all the muscles of the parts in a few days. It may pursue a course like 
an ascending paralysis, associated with rapid wasting of all four limbs. Such 
cases, however, are very rare. Death has occurred hy involvement of the dia¬ 
phragm. Oliver reports a case of Philipson’s in which complete paralysis 
supervened. A case of generalized paralysis was admitted last winter (1904) 
in which the paralysis began in the legs after but two weeks’ work as an 
enameler. It spread rapidly, so that in a little over a week he was bed- 
ridden, and on admission to the hospital nearly every muscle below the neck 
was involved. The diaphragm was completely paralyzed. Ho was walking 
about when he left the hospital, though there was still some weakness remain¬ 
ing. Dejerine-Klumpke also recognizes a febrile form of general paralysis 
in lead-poisoning, which may closely resemble the Bubacute spinal paralysis 
of Duchenne. 

There is also a primary satnminp mnamilflr atrophy in which ^the we ak- 
n esq an d .yasting come on together. It is this form, according to Stowers, 
which most frequently assumed the Aran-Duchenne ty pe. 

The electrical reactions are those of lesions of the lower motor segment, 
and will be described under diseases of the nerves. The degenerative reac¬ 
tion in its different grades may be present, depending upon the severity of 
the disease. 

Usually with the onset of the paralysis there are pains in the legs and 
joints, the so-called saturnine arthralgias. Sensation may, however, tie 
unaffected. 

(e) The cerebral symptoms are numerous. Seven of our cases showed 
marked cerebral involvement. One of the cases had delusions and maniac al 
e x c i te m ent and had to be removed to an insane hospital. In other cases there 
occurred transient.delirium, attacks of nnco nsgiousiiess. and in one case.cpn- 
vii 1 si o n r Optic, neuritis or neuro-retinitis may occur. -Hyster ical symptoms 
occasionally occur in girls. Convulsions are not uncommon, and in an adult 
the possibility of lead-poisoning should always be considered. T rue epileps y 
may follow the convulsions. An acute delirium may occur with hallucina¬ 
tions. The patients may have trance-Jfke attacks, which* Jtdto.,prjyiginato 
wjthfeCOUFukions. A few cases of lead encephalopathy finally drift'into 
lupajtic asylums. TseiWff “ one of the commonest manifestations of lead- 
poisoning. 

(f) Arterio-sclerosis. —Lead-workers are notoriously subject to asterio- 
gcleroeis with contracted kidneys and hypertrophy ,otiheJieart, The cas« 
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K distin ct gouty deposits, particularly in the big-toe joint; but 
ry. acute gout in lead-workers is rare. According to Sir Wil- 
th e lead favors the precipitation of the crystalline urates of 
Balfejlias shown that lead diminishes the alkalinity of the 
lessens-the solubility of the uric acid. 

—In the minor manifestations this is good. According to Gow- 
k is bad in the primary atrophic form of paralysis. Convulsions 
ire, as a’ruic, -Scrums, and the mental symptoms which succeed may be perma- 
ient. Occasionally the wrist-drop persists. 

Treatment. —Prophylactic measures should he taken at all lead-works, but, 
mless employes are careful, poisoning is apt to occur even under the most 
avorable conditions. Cleanliness of the hands and of the finger-nails, fre- 
juent bathing, and the use of respirators when necessary, should be insisted 
ipon. When the lead is in the system, the iodide of potassium should bo 
,riven in from 5- to 10-grain doses three times a day. Fgt the colie, local 
tpplicalions and, if severe, morphia may be used. An occasional morning 
purge of magnesium sulphate may be given. For the anionia iron should 
be used. In the very acute cases it is well not to give the iodide, as, accord¬ 
ing to some writers, the liberation of the lead which has been deposited in the 
tissues, may increase the severity of the symptoms. For the local palsies mas¬ 
sage and the constant current should be used. 

TV. AESENIOAIi POISONING. 

Aoute poisoning by arsenic is common, particularly by Paris green and 
such mixtures as “Rough on Rats,” which are used to destroy vermin and 
insects. The chief symptoms arc intense pain in the stomach, vomiting, and, 
later, colic, with diarrhoea and tenesmus; occasionally the symptoms are those 
of eollapse. If recovery takes place, paralysis may follow. The treatment 
should be similar to that of other irritant poisons—-rapid removal with the 
stomach pump, the promotion of vomiting, and the use of milk and eggs. 
If the poison has been taken in solution, dialyzed iron may be used in doses 
of from 6 to 8 drachms. 

Chronic Arsenical Poisoning. —Arsenic is used extensively in the arts, 
particularly in the manufacture of colored papers, artificial flowers, and in 
many of the fabrics employed as clothing. The glazed green and red papers 
used in kindergartens also contain arsenic. It is present, too, in many wall¬ 
papers and carpets. Much attention has been paid to this question of late 
years, as instances of poisoning have been thought to depend ujwn wall-papers 
and other Household fabrics. The arsenic compounds may be either in the 
form of solid particles detached from the paper or as gaseous volatile bodies 
formed from arsenical organic matter by the action of several moulds, notably 
Penicilium brevicaule, Mucor mucedo, etc. (Gosio). In moisture, and at a 
temperature of from 80° to 95° F., a volatile compound is set free, probably 
“an organic derivative of arsenic pentoxide” (Sanger). The chronic poi¬ 
soning from fabrics and wall-papers may be due, according to this author, 
to the ingestion of minute continued doses of this derivative. Contaminated 
glucose, used in manufacturing beer, caused .the recent epidemic of poison¬ 
ing at Manchester. The associated presence of selenium compounds may have 
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played a part in the production of the poisoning (TunnicliSe and Rosenheim)'. 
Arsenic is eliminated in all the secretions, and has been found in the-milk. 
J. J. Putnam, it should be remembered, has shown that it is not uncommon 
to find traces of arsenic in the urine of many persons in apparent health (:)n 
per cent). The effects of moderate quantities of arsenic arc not infrequently 
seen in medical practice. In chorea and in pernicious ainumia, steadily in¬ 
creasing doses are often given until the patient takes from 15 to 20 drops of 
Fowler’s solution three times a day. Flushing and hyperaunia of the skin, 
puffiness of the eyelids or aliove the eyebrows, nausea, 1 vomiting, and diarrhea 
are the most common symptoms. Redness and sometimes bleeding of the 
gums and salivation occur. In the protracted administration of arsenic 
patients may complain of numbness and tingling in the fingers. Cutaneous 
pigmentation and keratosis are very characteristic, and as a late rare sequence 
of the latter, epithelioma. In chorea neuritis has occurred, and a patient nt 
mine with Hodgkin’s disease had multiple neuritis after taking giv 3j of Fow¬ 
ler’s solution in seventy-five days, during which time there were fourteen days 
on which the drug was omitted. 

In the Manchester epidemic nearly all cases presented signs of neuriti 
and lesions of the skin. Tn some the sensory disturbances predominated, 
in others the motor, the individuals being unable to walk or to use their 
handsf r ''lfl a certain number there was muscular inco-ordination, resembling 
that of locomotor ataxia. Rapid muscular atrophy characterized some ca.se> 
In not a few patients a condition of crythromelalgia was present. Occasion¬ 
ally a catarrh of the respiratory and alimentary tracts was the chief featun 
Pigmentation, keratosis, and herpes were the most characteristic cutaneous 
manifestations (Kelynack and Kirkby, Arsenical Poisoning in Beer Drink¬ 
ers). How far similar symptoms are to be attributed to the small quantities 
of arsenic absorbed from wall-papers and fabrics is by some considered doubt¬ 
ful. That children and adults may take with impunity large doses for months 
without unpleasant effects, and the fact of the gradual establishment of a 
toleration which enables Styrian peasants to take as much as 8 grains of arse- 
nious acid in a day, speak strongly against it. On the other hand, as Sanger 
states, we do not know accurately the effects of many of the compounds in 
minute and long-continued doses, notably the arsenates. 

Arsenical paralysis has the same characteristics as lead-palsy, but the legs 
are more affected than the arms, particularly the extensors and peroneal 
group, so that the patient has the characteristic steppage gait of peripheral 
neuritis. 

The electrical reaction in the muscles may bo disturbed before there is 
any loss of power, and when the patient is asked to extend the wrist fully and 
to spread the fingers slight weakness may bo detected early. 

V. FOOD POISONING. 

There may be “ death in the pot ” from many causes. Food poisons tuny 
be endogenous or exogenous. Those articles in which the poison is of endoge¬ 
nous origin can scarcely be designated as foods.n The poisonous mushroom, 
for example, is often mistaken for the edible form. The former is injurion* 
because it normally produces a highly poisonous alkaloid, muscarine. Cep 
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fan ^V 180 P roducc ” al physiological but toxic products When eaten 
hy mistake, as frequently occurs in the West Indies and Japan these list! onv 
cause poisonous symptoms ^he exogenous origin of food poisons is by far 
the commonest Under this head come those foods which arejrendered poison¬ 
ous hy accidental contamination from outside sources. Food „ lav contain 

'if or «T sms of ?***»> ™ oi tuberculosis or trichiasis;‘milk and 

other foods may become, infected with typhoid bacilli, and so convey (be disease 

Animals (or insects, as bees) may feed on substances which cause 'their 
ilcsn or products to be poisonous to mun 

The grains used as food may be infected with fungi and cause the opt- 
| demies ox ergotism, etc. 1 

|, 1<lood f of all sorts may become contaminated with the bacteria of puire- 
| faction, the products of which may be highly poisonous. 

| The term “ptomaine poisoning” has been popularized to such an extent 
[that it is used synonymously with food poisoning. The term p!a,mine was 
introduced twenty-five years ago by the Italian chemist, Seimi, to designate 
basic, alkaloidal products formed in putrefaction. It is largely through the 
bihors of Brieger that our knowledge of ptomaines was gained Mvtiloloxin 
immd m poisonous mussels, is of this class, and is by far the most'poisonous 
ot the known ptomaines. 

Among the more common forms are the following: 

( !) Meat Poisoning.— Cases have usually followmHhe eating of sausages 
or pork-pie or head-cheese, and also occasionally beef. veal, never mutton. 
Sausage poisoning, which is known by the name of botulism or allantiasis, lias 
«ng been recognized, and there have been numerous outbreaks, particularly 
j n P arts of Germany. Similar attacks have been produced by ham and by 
l cad-che^ e. The precise nature of the kreotoxicons has not yet been deter¬ 
mined. Other outbreaks lmvc followed the eating of beef and veal. In the 
majority of these eases the meat has undergone decomposition, though the 
change may not have been evident to the taste. The organisms which pro¬ 
duce the toxins causing the poisonous symptoms are nearly always anaerobes. 
Van Ermengena isolated an organism, to which lie gave the name It. bohi- 
UIUS > from a diseased ham, which poisoned thirty-four persons, all members 
m a musical society, at Ellezelles, in Germany. An organism frequently 
oiind in infected meat is II. mtcritidis , first isolated by Giirlner in 188.8 from 
meat which had poisoned a large number of persons. In recent years a lium- 
)er of epidemics of food poisoning have been shown to be in all probability 
raused by the Proteus vulgaris or its related species. Such epidemics have 
' fon re ported by Levy and Vesenberg. The symptoms of meat poisoning are 
, l0se °t''acute gastro-intcstinal irritation. Ballard's description of the Well- 
eck cases, quoted by Vaughan, holds good for a majority of them: 

“A period of incubation preceded the illness. Li 51 cases where this 
I 01 " d ke accurately determined, it was twelve hours or less in 5 cases; between 
" r <‘lve and thirty-six hours in 31 eases; between thirty-six and forty-eight 
,° Urs in 8 cases; and later than this in only 4 cases. In many cases the 
J, A definite symptoms occurred suddenly, and evidently unexpectedly, but 
n some cases there were observed during the incubation more or. less fooling 
languor and ill-hcaltli, loss of appetite, nausea, or fugitive, griping pains in 
10 kelly. In about a third of the cases the first definite symptom was a sense 
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of chilliness, usually with rigors, or trembling, in one case accompanied, by 
dyspnoea; in a few cases it was giddiness with faintness, sometimes accom¬ 
panied by a cold sweat and tottering; in others the first symptom was'Head- 
ache or pain somewhere in the trank of the body—e. g., in the chest, back, 
between the shoulders, or in the abdomen, to which part the pain, wherever 
it might have commenced, subsequently extended. In one case the first symp- 
tom noticed was a difficulty in swallowing. In two cases it was intniMi thirtt 
But however the attack may have commenced, it was usually not long befftre 
pain in the abdom en, diarrhoea, and vomiting came on, diarrhoea -being of 
more certain occurrence than vomiting. The pain in several cases cSSfUStKed 
in the chest or between the shoulders, and extended first to the upper and 
then to the lower part of the abdomen. It was usually very severe -indeed, 
quickly producing prostration or faintness, with cold sweats. It was variously 
described as qjampy, burning, tearing, etc. The diarrhoea! discharges wore 
in some eases quite unrestrainable, and (where a description of them could 
be obtained) were said to have been exceedingly offensive and usually of a 
dark color. Muscular weakness was an early and very remarkable symptom 
in nearly all tlie "Cases, and in many it was so great that the patient could only 
stand by holding on to something. Headache, sometimes severe, was a com¬ 
mon and early symptom; and in most cases there was thirst, often inteii-c 
and most distressing. The tongue, when observed, was described usually as 
thickly coated with it brown, velvety fur, but red at the tip and edges. In 
the early stage the skin was often cold to the touch, but afterward fever set 
in, the temperature rising in some cases to 101°, 103°, and 101° J?. In a 
few severe cases, where the skin was actually cold, the patient complained of 
heat, insisted on throwing off the bedclothes, and was very restless. The 
pulse - in the height of the illness became quick, counting in some case- 
100 to 128.” 

Many instances are on record of poisoning by canned goods, particu¬ 
larly meat. Some of these, according to John G. Johnson, have been cases 
of corrosive poisoning from muriate of zinc and muriate of tin used as an 
amalgam, but poisonous effects identical with those just described have fol¬ 
lowed the use of canned meats. 

Certain game birds, particularly the grouse, are stated to be poisonous, 
in special districts and at certain seasons of the year. It is a noteworthy fad 
that mutton and lamb have thus far not been implicated as a cause of food 
poisoning. 

(2) Poisoning by Milk Pioduots. —(a) The poisonous effects which fol¬ 
low the drinking of milk infected with saprophytic bacteria, is considered is 
the section on the diarrhoea of infants. 

(6) Cheese Poisoning .—Various milk products, ice .cream, cugtard, and 
cheese may prove highly poisonous. Among the poisons Vaughan now stales 
that the- tyrotoxicon “ is not the one most frequently present, nor is it the 
most uctive one.” In one epidemic he and Nbvy have isftTated from cheese a 
substance belonging to the poisonous albumins, and in an extensive ice-cream 
epidemic Vaughan and Perkins found in the ice cream a highly pathogenic 
bacillus, but its toxin has not been separated. 

T he sym ptoms are those of acute _gastro-infestinal irr itatio n, and sir® 
similar to those already detailed by Ballard. 
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?? (3) Poisoning by Shell-fish and Fish.->) Mussel JPoisoning.—Kri^r 
yi|;separated a ptomaine—my tilotoxin—-which exists chiefly in ihe liver of 
the-mussel. The observations of Sehmidlmann and Cameron have shown 
that the mussel from the open sea only becomes poisonous when placed in filthy 
waters, as at Wilhelmshafon. 

Dangerous, even fatal, effects may follow the eating of either, raw or cooked 
jatjssels. The.symptoms are those of an acute poisoning with profound action 
oifthe nervous system, and without gastro-intcstinal manifestations. There 
are numbness and coldness, no fever, dilated pupils, and rapid pulse; death 
oceuxs, sometimes within two hours with collapse symptoms. In an epidemic 
at Wilhelmshafen, Germany, in 1885, nineteen persons were attacked, four 
of whom died. Salkowski and Itriegcr isolated the hi t/IUotoxin from 
specimens of the mussels. Poisoning occasionally follows Ihe eating of 
oysters which are stale or decomposed. The symptoms are usually gastro¬ 
intestinal. 

(b) Fish Poisoning .—There are two distinct, varieties; in one Ihe poison 
is a physiological product, of certain glands of the fish, in the other it is a 
product of bacterial growth. The salted sturgeon used in parts of Russia 
has sometimes proved fatal to large numbers of persons. In the middle parts 
of Europe the barb is stated to be sometimes poisonous, producing the so- 
called “ barben cholera.” In China and Japan various species of (lie Mradon 
are also toxic, sometimes causing death within an hour, with symptoms of 
intense disturbance of the nervous system. Beri-beri is thought by some to 
be due to the consumption of certain kinds of fish. 

(4) Grain and Vegetable Food Poisoning. 

(1) Ergotism .—The prolonged use of meal made from grains contami¬ 
nated with the ergot fungus (rlaviceps purpurea) causes a series of symp¬ 
toms know as ergotism, epidemics of which have prevailed in different parts 
of Europe. Two forms of this chronic ergotism are described—the one, 
gangrenous, is believed to he due to the sphacelinie acid, the other, convulsive, 
or spasmodic, is due to the cornutin. In the former, mortification affects 
the extremities—usually the toes and fingers, less commonly the ears and 
nose. Preceding the onset of the gangrene there are usually amvsihesia, 
tingling, pains, spasmodic movements of the muscles, and gradual blood stasis 
in certain vascular territories. 

The nervous manifestations are very remarkable. After a prodromal stage 
of ten to fourteen days, in which the patient complains of weakness, headache, 
and tingling sensations in different parts of the body, perhaps accompanied 
' v 'th slight fever, symptoms of spasm develop, producing cramps in the inus- 
c 'Ies and contractures. The arms are flexed and the legs and toes extended, 
i’hese spasms may last from a few hours to many days and relapses are fre- 
luefit. In swarer cases epilepsy develops and the patient may die in convul- 
sions. Mental symptoms are common, manifested sometimes in a preliini- 
nnry delirium, but more commonly, in the chronic poisoning, as melancholia 
or dementia. Posterior spinal scierosis occurs in chronic ergotism. In tlie 
interesting group of 29 cases studied by Tuczek and Siemens, 9 died at various 
periods after the infection, and four post mortems showed degeneration of the 
posterior columns. A, condition similar to tabes dorsalis is gradually pro¬ 
duced by this slow degeneration in the spinal cord. 
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(2) Lathgrixm (Lupinosis).—An affection produced by the use of meal 
from varieties of vetches, chiefly the Lathyrus saiivus and L. cicera. The 
grain is popularly known as the chick-pea. The grains arc usually powdered 
and mixed with the meal from other cereals in the preparation of bread. As 
early as the seventeenth century it was noticed that the use of flour with winch 
the seeds of the Lathyrus were mixed caused stiffness of the legs. The subject 
did not, however, attract much attention before the studies of James Irving, 
in India, who between 1859 and 1868 published several important communi- 
cations, describing a form of spastic paraplegia affecting large numbers oi 
the inhabitants in certain regions of India and due to the use of meal made 
from the Lathyrus seeds. It also produces a spastic paraplegia in animals. 
The Italian observers describe a similar form of paraplegia, and it has been 
observed in Algiers by the French physicians. Tbp_.condition ja-tW-of a 
spastic paralysis, involving chiefly the legs, which may proceed to complete 
paraplegia. The arms arc rarely, if ever, affected. It is evidently a slow 
sclerosis induced under the influence of this toxic agent. The precise ana¬ 
tomical condition, so far as I can ascertain, has not yet been determined. 

(3) Pellagra. —Maidismus, a disease due to the use of altered maize, occurs 
extensively in parts of Italy, in the south of France, and in Spain. Searcy, 
Babcock, Wood, and Bellamy have shown (1907-1908) that it is not an un¬ 
common disease in the southern partB of the United States; many of the 
cases are acute. A case has been described in England (1906). In the 
early stage the symptoms are indefinite, characterized by'debility^pains in 
the spine, insomnia,'.digestive disturbances, more rarely .diarrhoea. The fust 
clear manifestation of the disease is the pellagral erythema, which almost 
invariably appears in the spring. This is followed by desiccation and exfolia¬ 
tion of the epidermis, which becomes very rough and dry, and occasionally 
crusts form, beneath which there is suppuration. With these cutaneous mani¬ 
festations there arelligestive troubles—salivation, dyspepsia, and diarrhoea— 
which may be of a dysenteric nature. After lasting for a few months improve¬ 
ment occurs in the milder cases and convalescence is gradually established. 
In the more severe and chr onic forms there are pronounced nervous symptoms 
> —headache, backache, spasms, and finally paralysis and mental disturbance. 
The paralytic condition affects the legs and leads gradually to paraplegia. The 
• mental manifestations, which are rarely met with until the third or fourth 
attack, are melancholia or suicidal mania. Finally, there may be a condition 
of the most pronounced cachexia, ti Symmetrical gangrene sometimes occurs 

The anatomical findings are indefinite. Chronic degenerative changes 
have been found, particularly fatty degeneration and a peculiar pigmentation 
in the viscera. The measures to be employed arc change in diet, removal frmn 
the infected district, and, as a prophylaxis, proper ripening and preservation 
of the com, the toxic changes in which are apparently due to the action*of» 
special organism. 

(4) Potato-poisoning .—It has Jong been known that potatoes contain 
normally a very small amount (about 0.06 per cent) of the poisonous prin¬ 
ciple, solanin, but it is only quite recently that it has been discovered that, 
under certain circumstances, they may contain the poison in amounts sufficient 
to cause grave disturbance of the system. The increase is due to the action 
of at least two species of bacteria, Bacterium solaniferum non-colorahile and 
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1lifytnutn solanifervm colordbile, and occurs in those tubers which, during 
g$vth, have lain partially exposed above ground, and in those which, during 
stofege, have become well sprouted. The most extensive outbreak of potato- 
p&Wing recorded occurred in 1899 in a German regiment, fifty-six members 
of which, after eating sprouted potatoes, were seized with chills, fever, head¬ 
ache, vomiting, diarrhoea, colic, and great prostration. Many were jaundiced 
$pd several collapsed, but all recovered. Samples of the remaining potatoes 
yielded 0.38 per cent of solanin, and this would indicate that a full portion 
mdsi have contained about 5 grains. 

Treatment. —The source of the infection must be ascertained and tho 
offending food destroyed. The stomach should be washed out and the bowels 
evacuated by a brisk saline purge. Little can be done for the symptoms of 
poisoning of the nervous system. Saline infusions, hypodermically, may be 
of service in promoting the elimination of the toxins. 


VI. SUN-STROKE (Siriasis), 

(Heat Exhaustion; Insolation; Thermic Fever; Heatstroke; Coup de Soleil.) 

Definition. —A condition produced by exposure to excessive heat. 

It is one of the oldest of recognized diseases; two instances are mentioned 
in the Bible. It was long confounded with apoplexy. The Anglo-Indian 
surgeons gave admirable descriptions of it. In the United States the most 
important contributions have come from the New York Hospital and tho 
Pennsylvania Hospital; from the former, the studies of Swift and Darraeh, 
from the latter, the papers of Gerhard, George B. Wood, the elder Pepper, and 
Levick. In New Orleans, Bennett Howler studied the disease and recognized 
the difference between heat exhaust ion and sun-stroke. Two forms are recog¬ 
nized, heat exhaustion and heat-stroke. 

Heat Exhaustion. —Prolonged exposure to high temperatures, particu¬ 
larly when combined with physical exertion, is liable to be followed by extreme 
prostration, collapse, restlessness, and in severe cases by delirium. The sur¬ 
face is usually cool, the pulse small and rapid, and the temperature may be 
subnormal—as low as 95° or 96°. The individual need not necessarily !>e 
exposed to the direct rays of the sun, but the condition may come on at night 
or when working in close, confined rooms. It may also follow exposure to 
great artificial heat, as in the engine rooms of the Atlantic steamships. 

Sun-itroke or Thermic Fever. —The cases are chiefly found in persons who, 
while working very hard, are exposed to the, sun. Soldiers on the march 
with their heavy accoutrements are particularly liable to attack. In the 
larger cities of this country the cases are almost exclusively confined to work- 
Mfen who are much exposed and, at the same time, have been drinking beer 
and whisky. 

Morbid Anatomy and Pathology, —Rigor mortis occurs early. Putrefac- 
tiva. changes may come on with great rapidity. The venous engorgement is 
extreme, particularly in the cerebrum. The left ventricle is contracted 
(Wood), and the right chamber dilated. The blood is usually fluid; the 
lungs are intensely congested. Parenchymatous changes occur in the liver 
and kidneys. 

28 
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According to Wood, “heat exhaustion with lowered temperature repre¬ 
sents a sudden vaso-motor palsy, i. e., a condition in which the existing effect 
of the heat paralyzes the centre in the medulla.” On the other hand, thermic 
fever is held to be due to paralysis under the influence of the extreme external 
heat of the centre in the medulla which regulates the disposition of the bodily 
'heat. Owing to this disturbance, more heat is produced and less given off 
than normally. 

Sambron has (B. M. J., 1898, i) advanced the view that siriasis is an 
infectious disease. He argues that heat alone can not cause it, that it occurs 
in certain localities and in epidemic outbursts, and persons acclimatized have 
a relative immunity, etc. 

Symptoms.—The patient may be struck down and die within an hour 
with symptoms of heart-failure, dyspnoea, and coma. This form, sometimes 
known as the asphyxial, occurs chiefly in soldiers and is graphically described 
by Parkes. Death indeed may be almost instantaneous, the victims falling 
as if struck upon the head. The more usual form comes on during exposure, 
with pain in the head, dizziness, a feeling of oppression, and sometimes nausea 
and vomiting. Visual disturbances are common, and a patient may have col¬ 
ored vision. Diarrhoea or frequent micturition may supervene. Insensi¬ 
bility follows, which may-be transient or which deepens into a profound coma. 
The patients are usually admitted to hospital in an unconscious state, with 
the face flushed, the skin pungent, the pulse rapid and full, and the tempera¬ 
ture ranging from 107° to 110°, or even higher, as shown in the accompany¬ 
ing chart. P. A. Packard states that of the 31 cases admitted to the Penn¬ 
sylvania Hospital in the summer of 1887, in a majority of them the tempera¬ 
ture was between 110° and 111°. In one case the temperature was 112°. The 
breathing is labored and deep, sometimes stertorous. Usually there is com¬ 
plete relaxation of the muscles, but twitchings, jactitation, or very rarely con¬ 
vulsions may occur. The pupils may at first be dilated, but by the time the 
cases are admitted to hospital they are (in a majority) extremely contracted. 
Petechise may be present upon the skin. In the fatal cases the coma deepens, 
the cardiac pulsations become more rapid and feeble, the breathing becomes 
hurried and shallow and of the Cheyne-Stokes type. The fatal termination 
may occur within twenty-four or thirty-six hours. Favorable in dications are 
the ret urp of consciousness and a fall in the fever. The reco very"Tn*ffie.se 
cases may be complete. In other instances there are remarkable after-effects, 
the most constant of which is a permanent inability to bear high temperatures. 
Such patients become very uneasy when the thermometer reaches 8QZ, F. in 
the shade. Loss of the power of mental concentration and failure of memory 
are more constant and very troublesome sequelae.' Such patients are always 
worse in the hot weather. Occasionally there are convulsions, followed by 
marked mental disturbance. Dercum has described peripheral neuritis as| 
a sequence, and the patient whose chart is here given had an acute nein 
ri tia in the legs. This is a point in favor of the infectious nature of thd 
disease. 

Guitlras has called attention to a form of fever occurring in the South, 
known in Florida as “ Fl orida fever. ” in’ the Carolines as “ eoii q f t |y fav er.” 
and in tropical countries as fiivre inflammatoire. The cases last for a vari¬ 
able time, and are mistaken for malaria or typhoid; but he believes them 
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to'-lft entirely distinct and due to a prolonged action of the high tempera- 
tui&. Be has called the condition a “ c ontinue d thermiq ^yer.” 

Jftff diagnoflis fif heat exhaustion from thermlclever is readily made, as 
the difference between the two conditions is striking. “ In snip exlpiation, 
the step ,jg jnoist, pale, and cool; the breathing is easy though hurried; the* 



Chart XIIL —Cask of Sou-stroke Treated with me Ice-bath; Recovery. 

(Rectal Temperatures.) 

pulse is small and soft; the vital forces fall into a temporary collapse; the 
senses remain entire” (Dowler); whereas in sun-stroke or heat apoplexy 1 
there is usually unconsciousness and pyrexia. 

The mode of onset, together with the circumstances under which it occurs 
and the high temperature, permits thermic fever to he readily differentiated 
from apoplexy and coma from other conditions. 

Treatment. —In heat exhaustion stimulants should be given freely, and 
if the temperature is below normal the hot bath should be used. Ammonia 
may be given if necessary. In thermic fever the indications are to reduce 
tlie temperature as rapidly as possible. This may be done by packing the 
patient in a bath with ice. Rubbing the body with ice was practised at the 
New York Hospital by Darrach in 1857, and is an excellent procedure to 
lower the temperature rapidly. Ice-water enemata may also be employed. 
At the Pennsylvania Hospital in the summer of 1887 the ice-pack was used 
with great advantage. Of 31 cases only 12 died, results probably as satis¬ 
factory is can be obtained, considering that many of the patients are almost 
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moribund when brought to hospital. They should be compared with Swift’s 
statistics, in which of 150 cases 78 died. In the cases in which the symptoms 
are those of intense asphyxia, and in which death may take place in a few’ 
minutes, free bleeding should be practised, a procedure which saved Weir 
Mitchell when a young man. For the convulsions chloroform should be given 
at once. Of other remedies, the antipyretics have been employed, and may be 
given when there is any special objection to hydrotherapy, for which, however, 
they can not be substituted. 
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preface' to the seventh edition. 

• 1 ’ * J 


The three years that have paswd since the last edition have been rich in 
additions to our knowledge of 'disease and its treatment, particularly in con¬ 
nection with tfie‘acute infections? I have incorporated all the 'more impor¬ 
tant advances the long-expected epoch-making discoveries in -syphilis, the 
work of the New York I^&umonia Commission, the triumph of the British 
army and naval surgeons in stooping out Malta fever, the splendid work 
of Gorges and his colleagues at Panama, the studies of Strong and his asso¬ 
ciates in the Philippine Islands, the fresh work which has been done 5 in 
trypanosomiasis psorosomiasis, tropical splenomegaly, «the experiences of the 
last epidemic of cerebro-spinal fever in New York, Belfast, and Glasgow, with 
.the hopeful work of Flcxner at the Rockefeller Institute, the all-important 
contributions on “carriers” in the acute infections, the results of the Wash¬ 
ington Congress witll the new views oif infection, heredity, diagnosis, and 
treatment of tuberculosis, the remarkable studies upon epidemic 1 anterior 
poliomyelitis, and tfie work upon Rocky Mountain fever, milk sickness, and 
tha serum disease. One cannot but be impressed with the extraordinary rapid¬ 
ity of the progress of our knowledge of the acute infections 1 

The section on parasites has been carefully revised, and has received many 
additions. In the chapters on the diseases of special organs ,much new matter 
has ken incorporated—a new section in acute dilation of the stomach, a 
complete revision yf the subject of peptic ulcer in the light of recent surgical 
work, new sections on diverticulitis, parotitis, pancreatic and adrenal insuffi¬ 
ciency, (cd^ema'of the lungs, Band's disease, polycythannia, etc. In the sec¬ 
tion upon Digeases of the Ncrvdhs System the studies’ of Marie and his 
pupils upon aphasia and the new worij on spastic paraplegia, Oppenhcim’s 
disease, posterior basic meningitis, psychasthenia, etc., have been incorporated. 

The new points which have come up in treatment have been discussed, 

® j 

particularly the important advances in serum therapy and on the surgical 
treatment of internal diseases, and I have added* a note'on the cult of thfe day 
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vi 

« 

_faith healing. In addition to tliege, scores of minor alterations have 

made, too numerous to mention. ^ 

Since the appearance of the last edition the work has appeared .in Fren 
translated by MM. Salomon and hazard under the supervision of Profes 
Marie (Steinheil & <£ie., Parish; and in German, translated bv Dr. Edmu 
Hoke, with additions by Professor von .laksch, of Prague. Spanish and C 
nese translations are in course of preparation. 

I have iniinv to thank—my fellow-teachers in the medical schools of 
English-speaking world for their kind reception of previous editions, nu 
friends for suggestions and advice, Scores of practitioners all ovci the Ac 
for interesting memoranda of eases; Dr. Broome, oj' Messrs. D. Appleton i 
Company, for his kind help in many ways, and my nephew, Di. \t • t\. Fran 
of Montreal, who has seen the proofs of this edition through the press. 

William Osler. 
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SECTION T. 

DISEASES DUE TO ANIMAL PARASITES. 

A. DISEASES DUE TO PROTOZOA. 

.) ' 

I. PSOROSPERMIASIS. 

Under this term are embraced several a (Teel ions produced by the spo- 
izoa—also known as psorosperms and grcgurinidie—parasites which are 
itraordinarily almndant in the invertebrates, and are not nnconnnon in the 
glier mammals. Psorosperms ar«, as a rule, parasites of the cells— Ci/lozoa. 
he most suitable form for study is I'occidium oviforme of the rabbit, which 
■oduees a disease of the liver in which the organ is studded throughout with 
hitish nodules, ranging in size from a pin's head to a split pea. On section 
eh nodule is seen to be a dilated portion of a bile-duct; the walls are lined 
ith epithelium in the interior of which arc multitudes of ovoid bodies—eoc- 
dia. Another very common form occurs in the muscles of the pig, the 
'-called Rainey’s tube, which is an ovoid body within the sarcolemimi contain- 
g a number of small, feiekle-shapcd, unicellular orgrthisins, Sarcocyntit Mies- 
’eri . Another species, H. hominix, lias been described in man. 

PsoVosperms do not play a very important role in human pathology. 

1. Internal Psorospermiasis. —In a majority of the cases of this group 
e psorosperms have been found in the liver, producing a disease similar 
that which occurs in rabbits. In Gucblcr’s case there were tumors which 
add he felt during life, and they were determined by Leuckart to be due 
coecidia. A patient of W. B. ITaddon’s was admitted to St. Thomas’s 
ospilal with slight fever and drowsiness, and gradually became unconscious; 
ath occurring on the fourteenth day of observation. Whitish neoplasms 
‘re found upon the peritonaeum, omentum, and on the layers of the peri- 
rdium; and a fe& were found in the liver, spleen, and kidneys. A somc- 
)at similar case, though more remarkable, as it ran a very acute course, is 
ported by Sileotf; A woman, aged fifty-three, admitted to St. Mary’s llos- 
-al, was thought to be suffering from typhoid fever. She had had a chill 
: weeks before* admission. There were fever of an intermittent type, slight 
irrhoeg, nausea, tenderness over the liver and spleen, and a dry tongue; 
ath occurred from heart-failure. The liver was enlarged, weighed 83 
nc^s, and in its substance there were caseous foci, around each of which 




2 DISEASES DUE TO ANIMAL PARASITES. 

C ' 

liar I indies. Tift ileum •presented six papule-like elevations. Tlm_ masses 
resembled tubercles, but on evaiBinalion eoeeidia were found. 

The parasites are also found in the kidneys and ureters. Cases of this 
kind have been recorded by Bland Sutton and Paul, Eve. In EVe’s cafe 
the symptoms were haunjituria and, frequent micturition, and 'death took 
place on tli£ seventeenth day. The nodules fliroughout? tljp pelvis and ureters 
have been regarded a^mucojrs .cysts. . 

2. Cutaneous Psorospermiasis.—The question of a jirotozoic dermal'iliS 
has been much discussed. The cases described by Gilchrist, Darier, Rixford,’ 
Montgomery, Ophiils, and others as dermatitis coceidoides havfe been shown 
to be due to a fungus allied to oiidhTm, and the disease is ifow known as 
oidiomycosis. About 50 eases have been reported, nearly all from the Pacific 
coast of.jthe United States. The relation of the disease Jto .blastomycosis is 
still undetermined. The systemic forms of both have much m common—a 
cbftmi^ infectious process with multiple abscesses and nodules involving the 
skin, bones, joints, and internal orgahs, with ^symptoms simulating chronic 
tuberculosis or pya-mia. 

II. AMOEBIC DYSENTERY. 

Definition. —A colitis, acute or chronic, caused by the Amoebic dysen- 
teriw. There is a "special liability to the formation of abscess of the liver. 
A widely prevalent disease in Egypt, in India, and in tropical countries. It 
is the common variety of dysentery throughout the United States. It is 
endemic, the cases sometimes increasing to suel\ an extent as to form an epi¬ 
demic. Sporadic instances apparently occur in all temperate regions. The 
relative frequency of this form of dysentery in the tropics is illustrated by the 
Manya statistics as given by Strong—of 1,328 eases in the United States 
Army, 501 were of the amoebic variety. The eases of acute and chronic dysen¬ 
tery in the. Johns Hopkins Hospital have been almost exclusively amoebic. 
Futcher and Boggs have analyzed the eases to 1008. Of 182, 123 came from 
the .State of Maryland, 171 were in males; 103 in whites to 19 in blacks. 

Infection takes place from drinking contaminated water andlby eating 
green vegetables, such as lettuce. Musgrave has grown amoebae from. jcc- 
ereani used at. receptions, etc. 

Ajiikba Ih'sE.vmiM;.—The organism was first described by Lambl in 
yt.VJ, and subsequently by Liiscli in 1875. It is placed by Ticuckart in the 
Rkizopoda class of the Protozoa. Kartulius found than in the stools of the 
endemic dysentery in Egypt, and in the liver abscesses. In 1890 I found them 
in a ease of dysentery with abscess of the liver originating in Panama. Sub¬ 
sequently from my wards a series of cases was described by Councilman an< 
Lnfleur. Since then numbers of observations have been made by Dock in the 
United States, by Quincke and lloos in Germany, and by many others. The 
little flakes of mucus or pus in the stools should be selected for examination 
or the mucus obtained by passing a soft-rubber‘catheter. Musgrave, on the 
other hand, holds that the best results are obtained by giving the patient a 
saline ofthartie and examining the fluid portion of the stool. Students must 
learn to distinguish from amoeba; the swollen, altered epithelial cells, which 
are round, with granular •protoplasm. 
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Avtwba or Entamaba dytenleriw is from fifteen to twenty /< in diameter, 
and. consists of a clear outer zone (eetosare), and a granular inner zone (emlo- 
sary).,/nd contains a nucleus and one or two vacuoles. The movements arc 
‘very shnijar to those of the ordinary amoeba, consisting of slight protrusions 
of the protoplasm. They vary^i good deal, and usually may lie intensified by 
.having the slide Seated. Not infrequently the amoeba 1 'contain red blood- 
corpuscles which they have included.* In the'tissues tliby are very readily 
recognized by suitable stains. 'I’hey may be in enormous numbers, and some¬ 
times the field »f the microscopt 1 is completely oempied by them. In the 
pus of a livtjr abscess they may be verv abundant, though in large, long-stand- 
'ing abscesses they may not be found until after a few days, when the pus begins 
to discharge from the wall of the abscess cavity. In the sputum in the eases of 
pulmaBO-hepatic*hbeeess they are readily recognized. •' 

• Amoebae are frequently found in the stools of healthy persons, as Cunning¬ 
ham anH Lewis pointed out. Scbmqlinn found them in from 20 iff (>0 per 
cent in Germany, but they Vary, greatly in different localities. Among 1100 
persons in Manila, Musgrave found 101 infected with anneba 1 , til of these 
had dysentery, the remaining -10 hiid no diarrluea. In the next two months 
8 of the 40 cases died and showed anuebie infection of the bowel. Within 
the next three months the remaining .‘5.2 laid dysentery. Musgrave believes 
that at any time the amoeba may become pathogenic. Scliaudinn described 
two distinct forms—a iionpatliogenic Eidaiuubi culi , and a pathogenic larger 
form, the Entamwba histolytica, the same as the Amalia (lyxcnlcriw, with a 
strongly retractile hyaline ectoplasm. The amieba 1 have been cultivated.by 
Miller, Musgrave, Clegg, and others, hut with difficulty, and it is doubtful 
if they grow a pact from certain bacteria. Resistant forms, somewhat anal¬ 
ogous to the gamete forms of (lie malarial parasite, have been described by 
Cunningham, Grassi and Calandruecio, and by Quincke. These “ encysted 
anuebie ” are believed to be necessary, under certain conditions, for the trans¬ 
mission of the disease from one person to another, and are regarded by Mus- 
grave and Clegg as the most dangerous forms of the organism. Cultures of 
aiiucbse have been shown to withstand drying for from eleven to fifteen months. 

Morbid Anatomy.—The lesions are found in the large intestine, some¬ 
times in the lower portion of the ileum. Abscess of the liver is very common, 
and occurred in 37 of 182 cases at the Johns Hopkins Hospital. 

Tnt^stinks. —The lesions consist of ulceration, produced by preceding 
infiltration, general or local, of the submucosa, due to an (edematous condition 
and to multiplication of the fixed cells of the tissue. In the earliest stage 
these local infiltrations appear as hemispherical elevations above the general 
level of the muccaa. The mucous membrane oVcr these soon becomes necrotic 
and is cast <5flf, exposing the infiltrated submucous tissue as a grayish-yellow 
gelatinous mass, •which at first forms the floor ol the ulcer, but is subsequently 
east off as a slough. 

The individual ulcers are round, oval, or irregular, with infiltrated, 
undermined edges. The visible aperture is often small compared to the loss 
of tissue beneath it, the ulcers undermining the mucosa, coalescing, and form- 
■ing sinuous tracts bridged over by apparently normal mucous membrane. 
According to the stage at which the lesions arc observed, jhe floor of the ulcer 
may be formed by the submucous, the muscular,' or the setous coat of the 
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intestine. The ulceration may affect the whole or some portion only'Qi* the 
large intestine, particularly the eacum, the hepatic and sigmoid flexures,' and 
the rectum. In severe cases the whole of the intestine is much thickeped and 
riddled with ulcers, with only here and there islands ol ,# intact mucous mem¬ 
brane. In 100 autopsies on this disease in Manila the ryipcndix was involved 
in 7; perforation bf the colon took place in 10. 

The disease advances by •progressive infiltration of the conncctivc-tisip;c 
layers of the intestine, which produces necrosis of the overlying,structures. 
Thus, in severe cases there may ho in different parts of the bowpl sloughing 
en masse of the mucosa or of the muscujpris, and the same procesg is observed, 
but not so conspicuously, in the less severe forms. 

In some eases a secondary diphtheritic in (lamination complicates the origi¬ 
nal lesion!*. * • * • . 

Healing takes place by the gradual formation of fibrous tissue in the floor 
and at <lhc edges of the ulcers, which pay ultimately result in partial and 
irregular strictures of the bowel. * 

Microscopical examination shows*! notable absence of the products of puru¬ 
lent inflammation. In the infiltrated tissues polynuclear leucocytes are sel- 
doyi found, and never constitute purulent collections. On the other hand, 
there is proliferation of the fixed connective-tissue cells. Amoeba* are found 
more or less abundantly in the tissues at the base of and around t^e ulcers, in 
the lymphatic spaces, ami occasionally in the blood-vessels. The portal 
capillaries occasionally contain them, and this fact seems to afford the best 
explanation for the mode of infection of the liver. 

The lesions in the liver are of two kinds: first, local necroses of the 
parenchyma, scattered throughout the organ, and possibly, due to the action 
of chemical products of the amocb*; and, secondly, abscesses. These may 
be single or multiple. There were 27 eases of hepatic abscess among the 119 
cases of amoebic dysentery in my wards. Of these, 114 came to autopsy. In 
10 the abscess was single and in 8 multiple. When single they are generally 
in the right lobe, cither toward the convex surface near its diaphragmatic 
attachment, or on the concave surface in proximity to the bowel. 1 Multiple 
abscesses arc /mall and generally superficial. There may be innumerable 
miliary abscesses containing a nucha* scattered throughout the entire liver. 
'Although the hepatic abseess usually occurs within the first two.months from 
the onset of the dysentery, in one of mv cases the latter had lasted one and 
in^ano ther .six-years. In 5 eases the intestinal symptoms had been so slight 
that dysentery had never been complained of. In 2 fataheases there were only 
sears of old ulcers and in 2 others the mucosa appeared normal. In an early 
stage the abscesses are grayish-yellow, with sharply defined contours, and con¬ 
tain a spongy necrotic material, with more or less fluid in its intdtstices. The 
larger abscesses have ragged necrotic walls, and contain a more or less viscid, 
greenish-yellow or rcddish-vellow purulent material mixed with blood and 
shreds of liver-tissue. The older abscesses have fibrous walls of a dense, 
almost cartilaginous toughness. A sect ion of the hbscess wall shows an inner 
necrotic zone, a middle zone in which there is great proliferation of the eon- 
nective-tiSsue cells and compression and atrophy of the liver-cells, and an outer 
zone of intense hyperaemia. There is the same absence of purulent inflam¬ 
mation as in the intestine,’except in those cases in which a secondary infec- 
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(ioi'i with pyogenic organisms has taken place. Lesions in the lungs are seen 
when ay abscess ol' the liver —as so frei|ucntly happens--points toward the 
diaphragm and extends by eontniuity through it iijo the lower lobe of the 
tight lun<j. This isstlie commonest situation for rupture to occur. Nine of 
my cases ruptured into the luyg. In d cases rupture into the right pleura 
pceurred, causing «in empyema. In one of’these the hind nbssess ruptured 
iij^o the pleura, producing a pyo-pneuniothorax* Dejamdfiig upon the situa¬ 
tion of tlupilbseess..perl'oralion may occur into other adjacent structures. In 
3 of tho eases perforation took phn*r into the inferior \ena cava and in another 
the upper pole of the right kidnev luuHieen invaded. The abscess may rupture 
•into the pericardium, pcritomciiiii, stomach, intestine, portal ami hepatic veins, 
or externally.* 

Sy%ptom».-*-lfiltering remarkably in their symptoms, three groups of cases 
may be recognized: 

Mji,d Foitu.—Infection may lie present for a month or two before the 
individual is aware of it. Tllbre may be vague symptoms—headache, lassitude, 
weakness, slight abdominal pains and occasional diarrluea, features common 
enough iff the tropics. Strong gives*the case of one of Ins laboratory chemists* 
who had slight diarrluea for one day and asked to have the stools examined; 
an unusually riefi infection with anuebawas found. The next, day he felt well? 
From August to December 10th anuebie were present in the stools, though he 
had no symptoms. Liver abscess may occur in these cases. 

Acute A.vueuic Dykkxtkiiy. —Many cases have an acute onset, l’ain and 
tenesmus are (severe. The stools are bloody, or mucus and blood occur to¬ 
gether. In very severe cases there may be constant tenesmus, with pain of 
the greatest intensity, and the passage every few minutes of a little blood and 
mucus, hi some cases large sloughs are passed. The temperature as a rule 
is not high. The patient, may become rapidly emaciated; the heart's .act ion 
becomes feeble, and death may occur within a week of the onset. Among 
the other symptoms to be mentioned are hieniorrhage from the Rowels, which 
occuiTcd in three eases; perforation of an ulcer, which occurred in three cases, 
with geiu*ral peritonitis. While in a majority of the instances the patient 
recovers, in others the disease drags on and becomes chronic. L>i a few cases, 
after the separation of the sloughs, there is extensive ulceration remaining, 
with thickening and induration of the colon, and the palieijt has constant 
diarrhoea, loses weight, and ultimately dies exhausted, usually within three 
months of the onset. With the exception of cancer of the (esophagus tyiil 
anorexia nervosa, nen such extreme grade of emaciation is seen as in these 
eases. Extensive ulceration of the cornea may occur. 

(,’iniONio Axitfimo Dyskxtkiix . —The disease may be subacute from the 
onset, and gradually passes into a chronic stage, the special characteristic of 
which is alternating periods of constipation and of diarrhoea. These may 
occur over a period of from six months to a year or more. Some of our 
patients have been admitted to the hospital live or six times within a period 
of two years. During the Vxaecrhations there are pain, frequent passages of 
mucus’and blood, and a slightyiee of temperature. Many of these patients do 
•not feel very ill, and retain their nutrition in a remarkable way; Indeed, iu 
thc’United States it is rare to see the extreme emaciation so comm on in the 
| For a full account of Hepatic Abscess see Itolleston’s work on Uiset&es of the Liver, 
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chronic cases from the tropics. .Alternating periods of improvement with 
attacks ol' diarrhea are the rule. The appetite is capricious, the digestion 
disordered, and slight errors iu diet are apt to be followed at once by an 
increase in the number of stools. The tongue is often Ad, glazed,rand beefy. 
In protracted cases the emaciation may be extreme. , 

Complications' and Sequel®. —Hepatic and hepato-piilmonary abscesses^ 
the most frequent'and serious"complications, have already been dealt wi*h. 
Perforation of the intestine and peritonitis occurred in "three of my cases. 
Intestinal haunorrhage occurred three times. The infrequency of this com¬ 
plication is probably due to the thrombosis of the vessels about the areas of 
infiltration. Occasionally an arthritis, probably toxic in origin, may occur. 
There was one ease in my seric* Five eases were complicated by malaria; 
1 by typhoid fever; 1 by pulmonary tuberculosis; and I by a strongyloides. 
intestinalis infection. _ 1 “ 

Diagnosis. —From the other forms of dysentery the disease is recog¬ 
nized by the finding of am mine in the stools.’ Unless one sees undoubted 
amoeboid movement a suspected body should not be considered an amoeba. 
"A non-motile tody containing one or more red cells is most probably an 
amoeba, but should only lead to furl her search for motile organisms. Swollen 
'Epithelial cells are confusing, but the hyaline periphery is not amoeboid 
in its action as is the eetosare of the amoeba. The trichomonads and cerco- 
monads so frequently associated with amoebae are not likely to give trouble. 
The upper level of liver dnlness should he watched throughout the course 
of, a case. Any increase upward or downward should lead to the suspicion 
of a liver abscess. Hepatic abscess is usually accompanied by fever, sweats, or 
chills and local pain. It may be entirely latent. A varying leucocytosis 
occurs in the abscess cases. The highest count in my scries was 53,000, the 
average being 18,350. The average leucocyte count in the uncomplicated 
dysentery cases was 10,GP0. Hcpaio-piilmouary abscess is attended by local 
lung signs and the expectoration of “ anchovy sauce ” sputum in which amoeba; 
are almost invariably found. ’ 

Prognosis. —In many eases the disease yields to rest and intestinal medi¬ 
cation. Tendency to a relapse of the dysenteric symptoms is one of the strik¬ 
ing characteristics of the disease. One of my cases was admitted to the 
hospital five tipies in nine months. Of the 111) cases, 28, or 23.5 per cent, 
terminated fatally. That hepatic abscess is a serious complication is shown 
by % the fact that of the 27 cases with this complication 19 died. Seventeen 
cases were operated on with 5 recoveries. • • 

Treatment .— 1 The disease is probably contracted in identically the same 
way as typhoid fever. Accordingly, the same prophylactin measures should 
be used. Rest in bed is very important and materially hastens recovery. 
The diet should fie governed by the severity of the intestinal manifestations. 
In the very acute eases the patient should be given a liquid diet, consisting of 
milk, whey, and broths. Medicines administered internally ■ yield, on the 
whole, very unsatisfactory results. Considering the fact that other bacteria 
are necessary for the. growth of the amoeba; in the intestine, Musgrave thinks 
that an effort should be made to limit the growth of the former by the admin¬ 
istration of intestinal antiseptics. None of these have proved very satisfac¬ 
tory", however, although Sfrong obtained good results with the use of aceto- 
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zone .administered by mouth and by enejjia. Bismuth probably does more 
harm than good owing to the fact that it coats the surface of the ulcers so 
that th* solutions used in the injections can not reach the anuclm* in the ulcer 
walls. Large injectlbns of quinine solution in the strength of 1 to 5,000. 
gradually increasing,to 1 to SJjiOO, and later to t to 1,000, have given most 
satisfactory results of all the remedies yet tried, 'l'he success of the treatment 
depends tersely on the care with which*the insertions are jjiven. The failures 
are undoubtt'dty, in many instances, due to (lie fact that sufficient care is not 
used to insure the solution reaching the cavilm and ascending colon where the 
ulceration i%often most severe. Froyi a litre to two litres should be allowed 
to flow into the colon. The amajue are rapidly destroyed by the drug. The. 
patient’s hips should be elevated and he should change his position so as to 
.allow%hc fluid to flow into all parts of the colon, ’l’he solution*should be 
refaifledj if possible, for fifteen minutes. These large injections, which Mus- 
grave also strongly advocates, are sayl not to lie without a certain degree of 
danger. I have, however, n?ver seen any ill effects, even with the very large 
amounts. Two injections daily may be given. When there is much tenesmus 
a small injection of thin starch and half a drachm to a drachm of laudanum 
gives great relief; hut for the tormina and tenesmus, the two most distressing 
symptoms, a hypodermic of morphia is the only satisfactory remedy. Loeifl 
application to the abdomen, in the form of light poultices, or turpentine stupes 
are very grateful. Tuttle has ncently reported good results in the treatment 
of anuchic dysentery by the use of simple ice-water enemas, given frequently. 

, When medical treatment fails, colostomy may be tried or irrigations given 
through the appendix. aJU ^.a 


m. TRYPANOSOMIASIS. 

• • 

Definition. —A chronic disorder characterized by fever, lassitude, weak¬ 
ness,* wasting, and often a protracted lethargy—sleeping sickness. 'Trypano¬ 
soma gathbie.nsc. is the active agent in the disease. 

History.—In 18HI (Jruby found a blood parasite in the.frog which he 
called Trypanosoma sanguinis. Subsequently it was found to he a very com-* 
mon blood parasite in fishes and birds. In 1878 Lewis found it in the rat— 
T. hwisii —in which it apparently does no harm, 'l'he pathological signifi¬ 
cance of the protozoa was first suggested in 1880 by (Iriilith Evans, who discov¬ 
ered trypanosomes—ei'uusii —in the disease of horses and entile in India 
known as surra. Unfortunately, as my good friend Evans often complained 
to me, but little«at tent ion was paid to this really radical discovery--not even 
the subsequent studies of Lavcran on malaria and of Theobald Smith mi 
Texas fever stiwed workers to a recognition of the place of the protozoa as 
pathogenic agents. In 18H5 Bruce made the important announcement that 
the tfieim-fly-disease or nayana of South Africa, which made whole districts 
impassable for cattle and Horses, was really due to a Irypniio'-mne -T. brueci. 
Normally present in the blood of the hig-gaine animals of the districts, and 
doing them no harm, it was conveyed by the (seize lly to the iimi-iiiiiiluiie horses 
and cattle imported into what, W'ore called the fly-bolts.^ Ollier trypanosomes 
aij3 the Philippine surra, studied by Musgrave, tlie mat tie ladcrax — T.'equi- 
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nww—-of .South America and a harmless infection in cattle in the Trarmv., 
caused by 1 rypanoxoma thcileri. ' ,S 

W^ U1 ? an i v r ! P r an ? 80m ^ 8i8 '“ rn 1901 I)uHon found a trypanosome in tl 
blood of a West Indian. In 1903 Castellani found trypanosomes in the 

Tl^Tloval fl S ll<1 t?r in bl ° 0d " f flve casca 9 f the Afr ^«n sleeping sieknes 
The Hoyal Society* ( ommissmn (Brace and Nabarro) demonstrated the ms 

upiency of the parasites in tfio cerebro-spinal fluid and in the blood-in slcei 
mg sickness, and suggested that it was a sort of human tsefee fySe2n' 
Diminution.— bor many years it had been known thatdhe West Africa 
natnes were subject to a remarkable maljdy known as the lethargy or slcepin 
tkness It was also met with among the slaves imported into America Th 
demonstration of the association of the trypanosomes with the terrible sleenin 
sickness has been the most important reoefit “ find ” in tropical medicine- Th 

in "• t! T' l>,a ’ SlerraLconc > an<1 Liberia, a.uHs spreading rapid 

. - , A . ,Wh , l( ‘ d to 1 'itercommunication between the different district 
ich were formerly isolated, and the seriousness of the disease may be am.re 

nt^ocs died oMUnV- 1 '' 1 * , Wltl, r i ? three 3"“™ aftl>r Hs introduction 100,00( 
rSng t m I w T ; ,,a, ' aS,tpS ni!,V lH! P 1 ™* i" the blood fo, 
o;j ‘ " 1<<,st 't »>u causing any symptoms. 15n.ee found then, ir 

It 3 o t of 1 l'-i V ' V y f atUCS ’ a,Ul I)uUot * ' l ' wU > a ad Christy in 
1U * J ou1, 01 |M‘isons examined. J 

attacked di n i,S ° iH 1,0t /:° n / 1 "r 1 tn a " d «‘vml Europeans have been 

oftft 1 i T! , ’ i,rlu ' lllarl L l ,rollf! are those who live on the wooded shores 
of the lakes and mers, sue I, as fishermen ahd canoe men. 1 

1 Jie parasite is introduced by the bite of flv n,o m • 7 , 

Sr '"“.i'T!Siv 7. t 

bushes. 0 ,i the lake shores or river banks, and feeds on the blood of cmcodiles 

in the 11 V +l « 1S P!? s:l,lc tllat t,,e ti'ypanosomes undergo a development 
m lh. W, o t th. «v. Wl. ...to fct „ C « VCJ0 ,| 3;™‘ 

Symptoms. I here is staled to be a long latent period The i T ,ra«,i„ << 

««" .. "» into .1™ ,'hJL h K ”• 

.I X c'sr r '•» t ~icht i «J5. th. i 

^ , S ; Ut bwomw almlHing, the ajtcccli slow, and there are 

tumors of the tongue and of the hands and feet: lastly, a sta-m in which the 

S£d "TT (,tlm, ^ C T itl1 ' 0W tl ’ m l ,oratllru and presents the typical picture 
of ho dreaded sleeping sickness. The parasites are found in the cerebro sp nil 
fluid, less constantly in the blood. In the early sta-rns the »lo„Ha «f « i 
are involved, and Todd and Dfttton recommend puncture of these glands'for 
the purpose of diagnosis. lleatli is usually caused by some intcreurrent infee 
t on,_as purulent meningitis or suppuration of the lymph ghmds. The dura¬ 
tion s seldom longer than eighteen months. Europeans are not often altaekeii 
lo stay the ravages and prevent Hie spread of the disease will tax the energies 
of the nations interested in the settlement of tl-opieal Africa The hope 
appears to he in the,extermination of the animals upon which the Gl J ,/L 
j alpnhs feeds (among which K«-l, holds I he crocodile to he the most impor¬ 
tant) just as the kjlling off of the big game in other parts of Africa lias 
saved the cattle from the ravages of the tsetze fly. 
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Wol^erstan Thomas ami Breinl introduced ;he atoxyl treatment, and 
Boyc*’recommends the subsequent use of bichloride of mercury. Knell's re¬ 
port* on*the atoxyl treatment isjnost encouraging; 0.5 gramme is injected 
jin two*successive days, and repeated nl intervals ol* ten days. A lew eases 
liave been*cured. -As prophylactic measures, segregation and prohibition of 
immigration from infected area* should be carried out. Thf vvoidc of Laveran 
* m d Mesnil, recentfy translated and edited by N'abarro, is tye standard autbur- 
■ it* ou thfl disease. 

IV. TROPICAL SPLENOMEGALY—Tropical Cachexia. 

(Piroplaemoais—Sim Dum Fever—Kala-Azar.) 

• 

Delnition.— A* Phronie disease of tropical and sub-tropical countries, 
clutracterized bv enlarged spleen, amentia, irregularly remittent lever, asso¬ 
ciated with the presenee of a protozoan parasite of the piroplasnui l\*|ie. 

In 1900 Leislnnan discovered the parasites in the spleen. Cunningham 
had described similar bodies in tip- Delhi lioil. In 1905 Donovan’s inde¬ 
pendent observations stimulated active work on the subjeel, and the caretnP 
studies of Bogeys. ('liristo[iliers, Philips, and I tent ley have established ihe 
clinical and anatomical identity of one form ol tropical eachevial lever. 
Musgrave and Woolley liave shown that in the Philippines there is a foiyn 
of tropical splenomegaly not associated with the Irishman-Donovan body. 

Distribution. —The disease is widely prevalent and almost iinitorinly iatal 
in,India, Assam, Ceylon, China, and Egypt. Europeans are rarelv attacked. 

Tim Parasitic. —Most abundant in the spleen, it has been loiind also ill 
the bone-marrow, fchc mesenteric glands, tli <4 liver, in the intestinal ulcers, but 
not in the circulating blood. Seen in smears of the spleen juice stained In 
Itoinanowsky’s method, there are oat-shaped, oval and circular bodies, vitli a 
spherical nucleus elose'agninst, the capsule, and a short, rod-like body on tin- 
opposite side. Two of these bodies may lie closely applied to ea<*h other, and 
groups of them, from ten to fifty, may he arranged in a rosette. I Sogers has 
cultivated*a trypanosoma-like body from these tonus, and Patton has traced 
its extra-corporeal development in the bed-hug. 

Symptoms. —The following succinct description is given by heishimin: 

“Splenic and hepatic enlargement—the former being apparently constant, 
while the latter is common but not invariable. A peculiar cart In pallor ol 
I lie skin, and, in the advanced stages, an intense degree of emaciation mid 
muscular atroyliv. A long-continued, irregularly remittent fever, of no defi¬ 
nite type, lasting frequently for many months, with or without remissions. 
1 hemorrhages, suPh as epistaxis, bleeding from* the gums, subcutaneous Im-in- 
,orrlmges or purpurfe eruptions. Transitory (edemas of various regions or ol 
the limbs.” The* amentia is not excessive, rarely below 2.000,000 per e.inin., 
with a marked leucopenia and a relative increase in the lymphocytes and large 
mononuclears.’ The-diagnosis rests upon the detection of the parasites in the 
blood obtained by puncture from the spleen or liver, preferal.lv the latter. 

Tn a few cases the disease runs an acute course— from-four to five months, 
•ftnd. toward the end the parasites are found in the peripheral blood. The 
disease is very fully considered in Rogers’ work “,011 Tropical Diseases.. 

3 
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'prophylaxis.-' Leona rd r liogers mid l’rice have shown Unit, htla-azar can 
lie eradicated from infected Cool'ro 1'nfas in Assam liy segregation, a!id this 
points to the measures which are likely to tie successful in India and Africa. 

Treatment. —■'While f|uinino is not. a specific, as in malaria, it fjciiis to 
reduce the finer. Iron, arsenic, and tonics arc'helpful m the anotmia. The 
atoxyl ireatnicnt mav he tried. . 

V. MALARIAL FEVER. 

• 

Definition.-.— An infections disease characterized by: (a) paroxysms of 
intermittent fever of quotidian, tertian, or quartan type; (b)' a continued, 
fever with marked remissions; (r) certain pernicious, rapidly fatal forms; 
and (d) a chronic cachexia, with murmia and an enlarged Spleen. 

With thi> disease are invariably associated the luemocytozoa described hy. 
Laveran, which are transmitted to man by the bite of the mosquito. 

Etiology.- (1 ). (iHOiuui’iiicvL l)is'ntimjTio^ r .—In Europe, soutliern Ttns- 
sia and certain parts of Italy are now the chief seats of the disease. Jt is rare 
in (leriiiaiiv, France, and Knghind, and the foei of epidemics are becoming 
yearly more restiieled. In the I'nited Stales malaria has progressively dimin- 
.islied in extent anil severity during tlie past fifty years. From New England, 
where if once prevailed extensively, it has gradually disappeared, hut there 
has of late years been a slight, return in some places. Jn the city of New York 
the milder forms of the disease are not uncommon. Tn Philadelphia and along 
the valleys of the Delaware and Schuylkill Ilivers, formerly hot-beds of 
miliaria, the disease has become much restricted. Tn Haiti more a few eases 
occur in the autumn, hut a majority of the patients seeking relief arc from 
1 Ik; outlying districts mid one .ir two of the inlets of Chesapeake Hay. 
Throughout, the Southern Stales there are many regions in which malaria 
prevails; Imt here, too, the disease has diminished in prevalence and intensity. 

Jn the Northwestern States malaria is almost unknown. It is rare on the 
Pacific, coast. In the region of the (treat Lakes malaria prevails only in the 
Lake Erie and Lake St. Clair regions. The St. Lawrence basin remains free 
from the disease. 

Til India malaria is very prevalent, particularly in the great river basins. 

Tn Burma and Assam severe types are met with. Tn Africa the malarial fevers 
form the great obstacle to European settlements on the coast and along the ! 
river basins. The bhtii-intler or West African fever of Iho (Told Coast is a ' 
vdi-y fatal type of malarial hivmogloliinuria. In the Canal Zone, Panama, in 
1907 the incidence of the disease was reduced one-half compered with 1000. 

(3) Skasom.— tn the tropjes there are minimal and maximal periods, the 
former corresponding to the summer and winter, the latter 1 lo IJie spring mid 
autumn months.' In temperate regions, like the central Atlantic States, there, 
are only a few eases in the spring, usually in the month of’May, and a large 
number of eases in September and October, and sometimes in November. 

(!1) The Parasite.—P arasites of the red blood-corpuscles’-—luemocytozoa 
—are very widespread throughout the animal series. They are met with in 
the blood of frogs, fish, birds, and among mammals in monkeys, bats, cattle, 
and man. In birds and in frogs the parasites appear to do no harm except 
when present iy very large numbers. 
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Ilj»l880 Laveran, a French ariny ( Burton stationed at Algiers, noted in 
the blood of patients with malarial fever pigmented bodies, whieli he regarded 
as parasites, and as the cause ofthe disease. Richard, another French army 
surgeon, confirmed "these observations. In 1885 Jlarchial'ava and (Vlli 
described the parasite^ with grout accuracy, amt irf the same year (lolgi made 
the all-important Observation that the paroxysm of fever iiivariidilv coincided 
,\^),h the sporulalion or segmentation of a groiip’of tlitf pafasites. In the fol¬ 
lowing year•(1880)* Laveran's observations were brought before the profession 
of the United States by Sternberg. Councilman and Abbott had already, in 
the previously ear, described the remarkable ]iigmenled bodies in the red blood- 
'eorpusclcs in the blood-vessels of the brain in a fatal case, and in 188(5 Coun¬ 
cilman confirmed^the observations of Laveran in clinical cases. Stimulated 
by hisVork, I began studying the malarial cases in the Philadelphia Hospital, 
and soon became convinced of tlie truth of Laveran's discovery, and washable 
to confirm Golgi’s statement aj to th<icoincidence of the sporulation frith the 
paroxysm. The work was tSken np actively in Hie United States by Walter 
James, Dock, Koplik, Thayer, TTowetson, and others, and in a number of sub¬ 
sequent Communications I tried to emphasize the extraordinary- clinical 1 
importance of Laveran’s discovery.* 

. Among British observers, Vandyke Carter alone, in India, seems to havF 
appreciated at an early date the profound significance of Laveran’s work. 

The next important observation was the discovery by Golgi that the para¬ 
site of quartan malarial fever was different from the tertian. From Ibis 
tiipc on the Italian observers took up the work with great energy, and in 1§8!) 
Marchiafava and Colli determined that the organism of the severer forms of 
malarial fever differed from the parasite of the tertian and quartan varieties. 
During the past ton years the work of observers in many lands lias continued 
these essential features, and lias added greatly to our knowledge of thustruc¬ 
ture and modes of development of the parasites. • 

The next important step related to (lie question of the mydo of infec¬ 
tion.* Tt, bad been suggested by King, of Washington, and others, that the 
disease w!ts transmitted by the mosquitoes. 'I’lie important rule, played by 
inserts us an intermediate host bad been shown in the case, of the Texas 
cattle fever, in which Theobald Smith demonstrated that the Immiatozoa* 
developed in, and the disease was transmitted by, ticks; Igil it remained 
for Maiison to formulate in a clear and scientific way the theory of infec¬ 
tion in maluria by the mosquito. Impressed with the truth of this, ItysH 
studied the problem* in Tndia, and showed that the parasites developed in 
the bodies of tlie mosquitoes, demonstrating conclusively that the infection in 
birds was transn»itted by the mosquito. W.*G. MacCallum suggested that 

• * The following references to work on malaria which has been done in connection with 

my clinic, chiefly under the supervision of my colleague, Professor Thayer, may lie of in¬ 
terest: Philadelphia Medical Times, 1886; British Medical Journal, March, 1887; Medical 
News, 1889, vol.-i; Johns Uopkins Hospital Bulletin, 1889; the first edition of my Text- 
Book of Medicine, 1893; Thaytr and llcwetson, Johns Hopkins Hospital Reports, 1895; 
Thayer "Lectures on Malarial Fever, 1897; W. (1. MacOallum, Hieinatozoa of Birds, Jour, of 
.Bxp, Med., 1898; Opie.on the Hirmiatozoa of Birds, 1898; Barker, on Fatal Cases of Malaria, 
Johns Hopkins Hospital Reports, 1899: MacCallum, on the Significance of the Flagella, 
Lancet, 1897; Thayer, Transactions American Medical Congress^ vol. iv, 1900; L*zear, 
Structure of the Malarial Parasites, Johns Hopkins Hospital Reports, 
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the flagella were sexual elements,, and observed the process of fertilisation 
by them. Studios by G-rassi, Bastianelli and Bignami, and many others,' con¬ 
firmed the observations of Boss and demonstrated the fact that the malarial 
parasites of human beings develop only in mosquitoes of the gonuseanophclcs. 

Then came the practical demonstration hr Italian observers, and by the 
interesting Experiments on Manson, ,Tr., of the direct transmission of the 
disease to man by the bite of infected 'mosquitoes. And lastly, as a practic'd 
conclusion of (be whole matter, the results of the anti malarial campaign in 
Italy and of the remarkable experiments'of Koch and Ms assistants have 
shown that by protecting the individual from the biles of mosquitoes, by 
exterminating the insect, or by carefully, treating all jtajjents so that no 
opportunity may be offered for the parasite to.enter tliejhosquito, malaria 
may be eradicated from any locality. " 

General Morphology of the Parasite .—Belonging to the sporozoa, it has 
received a large number of names. The term Plasmodium , inapt though it 
may be, must, according to the rules of zoological nomenclature, ho applied 
to the human parasite. There are threq well-marked varieties of the para¬ 
site, which exist in two separate phases or stages: (a) the parasite in man 
who acts as the intermediate host, and in whom, in the cycle of its develop¬ 
ment, it causes symptoms of malaria; and (6) ail extracorporeal cycle, in 
which it lives and develops in the body of the mosquito, which is its definitive 
host. 

I. The Parasite in Man. —(a) The Parasite of Tertian Fever (Plus- 
medium virus ).—The earliest form seen in the red blood-corpuscle is round 
or irregular in shape,'about 3 p in diameter and unpigmented. It corresponds 
very much in appearance with the, segments of the rosettes formed during the 
chill. A few hours later the body has increased in size, is still ring-shaped, 
and there is pigment in the form of fine grains. It has a relatively large 
nuclear body, consisting of a well-defined, clear area, in part almost transpar¬ 
ent, in part consisting of n milk-white substance, in which there lies a small, 
deeply staining chromatin mass, as shown by Komanowsky’s method of stain¬ 
ing. At this period it usually shows active amoeboid movements, with tongue¬ 
like protrusions. The pigment increases in amount and the corpuscle becomes 
larger and paler, owing to a progressive diminution of its hamioglobin. There 
is a gradual growth of the parasite, which, toward the end of for ty-cigh tl 
hours, occupies almost all of the swollen red corpuscle. Tt is now much 
pigmented, and is in the stage of what is often called the full-grown parasite. 
Between the fortieth and forty-eighth hours many of the pajasites are seen 
to have undergone the remarkable change known as segmentation, in which 
the pigment becomes collected into a single mass or block, and the proto¬ 
plasm divides into a scries of from fifteen to twenty spores, often showing a 
radial arrangement. Certain full-grown tertian parasites, however, do not 
undergo segmentation. These forms, which arc larger than the sporulating 
bodies, and contain very actively dancing pigment granules, represent the 
sexually differentiated form of the parasite—gametoeytes. 

(h) The Parasite of Quartan Fern- (Plasmodium malaria ;).—The earliest 
form is very like the tertian in appearance, but as it increases in size the 
earlier granules are, coarser and darker and the movement is not nearly so 
marlced. By the second day the parasite is still larger, rounded in shape. 
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sea reefy' at all amoeboid, and tlio pigment js.nmrc often arranged at tin* penjdi- 
erv of the parasite. Tito rim of protoplasm about it is often of a deep \ e I - 
lowish-green eolor or of a dark tirassy lint. On llm third day the segment¬ 
ing bodiesbeeome nlftimlant, the pigment flowing in toward the centre of the 
parasite in radial linqs so as to»give a star-shaped'appenranee. The parasites 
finally break up into from six to twelve segments. Here also, rm in the ease 
,o£ the tertian parasite, some full-groWn bodies* persist, without spornlating, 
representing* the gameloeyles. 

(r) Tluj Parasite of the .Estifo-Antiinnwl Fever (l’lusniodiwni prirrux) is 
considernhly^maller than the other varieties; at. full development it is often 
*less than one half the size of a jvd hlood-eorpuselo. 'Pile pigment is mueh 
scantier, often consisting of jr few minute granules. At first, only the earlier 
stagesVtf devclbpmeftit, small, hyaline bodies, sometimes with one <n : two pig- 
nifAit granules, are to be found in the peripheral circulation; the later stages 
are ordinarily to be seen only ip the bipod of certain internal organs, flip spleen 
and bone marrow particularly. The corpuscles containing the parasites 
become not infrequently shrunken, erenated, and brassy-colored. After the 
process lias existed for about a week, larger, refractive, crescentic, ovoid, and 
round 1 todies, with central clumps of course pigment granules, begin to appear. 
These bodies are characteristic of atstivo-autumnal fever. The crescenttc amt 
ovoid forms arc incapable of spoTuktiou; they arc analogous to the large, 
full-grown, non-spornlating bodies of the tertian and quartan parasites which 
have been mentioned above, and represent sexually differentiated forms— 
gajnetocytes. Within the human host they are incapable of further develop¬ 
ment, but upon the slide, or within the stomach of the normal intermediate 
host, the mosquito, the male elements (niiero-gamrtocvtes) give rise to a mi oi¬ 
lier of long, actively motile flagella (micro-gametes) which break loose, pene¬ 
trating and fecundating the female forms—mgero-gamotes (W. (I. Mae- 
Oallum). The fecundated female form enters int# the stomach wall of the 
intermediate host, the mosquito, where it undergoes a definite cycle of 
existence. 

If. The Parasite within the Body of the Mosquito .—The brilliant re¬ 
searches of Boss, followed by the work of tlrassi, Bastianelli, Bignami, 
Stephens, Christophers, and Daniels, have proved that a certain genus of* 
mosquito—anopheles—is not only the intermediate host of the malarial para¬ 
site, hut also the sole source of infection. In the present state of our knowl¬ 
edge it would appear that all species of the genus anopheles may act as liqgts 
of the parasite. TlTe more common genera of mosquito in temperate cli¬ 
mates are culex and anopheles. The different species of eulex form the great 
majority of our ordinary house mosquitoes, ifrid are apparently incapable of 
, acting as hosts of the malarial parasite. All malarial ^regions, however, 
which have beeft investigated contain anopheles. Although this is appar¬ 
ently a positive rule, anopheles may, however, be present without the exist¬ 
ence of malaria under two circumstances: first, when the climate is too cold 
for thf development of the‘malarial parasite; and secondly, in a region which 
has not yet been infected. So far as is known, the parasite exists only in the 
•mogquito and in man. It is apparently fair to state that regions in which 
.mosquitoes of the genus anopheles are present may beeojne malarious during 
the warm season. 
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A large number of species of ,gnopholos liiive liecn described. In "North 
America, however, only four have been positively recognized: A. punalipmnix 
(Say), A. iiinrulijicnni'! ^Wied), A. minims' (Wind), A. argyrilursut (JJesv.). 
The commonest variety, and that which in all puohalii 1 ity'^'is most concerned in 
the spread of the disease, i‘s .1. mm ulipnniis, whicli is, jilso, the most impor¬ 
tant agent ifi the spread of tjie disease on the Continent. * 

The palpi in tfie Chatnrc’oft lex are extremely short, only to be seen 'Mi 
careful observation at the base of the proboscis, while in‘the.'anopheles they 
are nearly of equal length with the proboscis, so that on superficial observa¬ 
tion the insect would appear to have three proboscides. The wings of the 
common species of culex show no markings beyond the ordinary veins. The 
wings of all the American species of anopheles show dijttiuct mottling. The 
culex, wh’Pn silting upon the wall or ceiling, holds its paster for pair of legs 
turned up above its back, while the body lies nearly parallel to the wall. In 
some instances, when it is full of blood,„and sitting upon the ceiling, the body 
may sag downward considerably. The anopheles, when sitting upon the wall 
or ceiling, holds its posterior pair of legs commonly either against the wall 
or hanging downward, though in some instances they may be lifted above the 
hawk. The body, however, instead of lying parallel to the wall or ceiling, 
protrudes at an angle of 45° or more. Those simple points are sufficient to 
permit the ready distimtion of species by almost any individual. 

The culex lays its eggs in sinks, tanks, cisterns, and, any collection of 
water about or in houses, while anopheles lays its eggs in small, shallow pud¬ 
dles or slowly running streams, especially those in which certain forms.of 
nig* exist. The culex is essentially a city mosquito, the anopheles a 
country insect. , 

Evolution in the Body of the Uosquito.—When a mosquito of the genus 
anopheles bites an individual whose blood contains sex-ripe forms (gameto- 
cytes) of the malarial pe.rasile, flagellation and fecundation of the female 
element occurs within the stomach of the insect. The fecundated element 
then penetrates the wall of the mosquito's stomach and begins a definite cycle 
of development in the muscular coat. Two days after biting therO begin to 
appear small.»round, refractive, granular bodies in the stomach wall of the 
mosquito, which contain pigment granules clearly identical with those pre¬ 
viously contained in the malarial parasite. These develop until at the end 
of seven days they have reached a diameter of from (it) to 70 ft. At this 
period they may he observed to show a delicate radial striation due to the 
presence of great numbers of small sporoblasis. The inbther oocyst (zygote) 
then bursts, setting free into the body cavity of the mosquito an enormous 
number of delicate spindle-shaped sporozoids. These accumulate in the cells 
of the veneno-salivarv glands of the mosquito, and. escaping into the duets, 
are inoculated with subsequent bites of the insect. These little spindle-shaped 
sporozoids develop, after inoculation into the warm-blooded host, into fresh 
young parasites. The sporozoid which has • developed in the oocyst in the 
stomach wall of the mosquito is then the equivalent of the spore resulting 
from the asexual segmentation of the full-grown parasite in the circulation. 
Either one, on entering a red blood-corpuscle, may give rise to the asexual 
or sexual cycle. As a rule the first several generations of parasites in the 
human body pursue the dsexual cycle, the sexual forms developing la(er. 
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Thwc* sexual forms, sterile while in the human host, serve as Ihc means of 
preserving the life of the parasite and spreading infection when the individual 
^s subjected to bites of anopheles*. 

Mr. Howard, ortho Entomological Department at Washington, has issued 
a very useful pampldet on the* varieties am] the methods of identification of 
'the mosquito. In Africa the distribution of the forms has been studied bv 
!*tephens\ Christophers, and Daniels* To those interested in the subject, 
ChristophtTs’ 'careTul study of yie Anatomy and Histology of the Adult 
Female Mosquito (Iteport of Malaria Committee, Royal Society. No. IV) 

,will prove of great help. The Royal Society Reports (Malaria Committee) 
and the Studies of the Liverpool School may be consulted for technical details 
and for valuable-information relating to tropical malaria. 

Mferbid Anatoity.—The changes result, from the disintegration of the 
roll blood-corpuscles, accumulation of the pigment, thereby formed,, and 
possibly the influence of ty.’iie materials produced by the parasite. Cases 
of simple malarial infection, the ague, are rarely fatal, and our knowledge 
of the morbid anatomy of the disgise is’ drawn from the pernicious malaria 
or the chronic cachexia. Rupture of the enlarged spleen may occur spon¬ 
taneously, but .more commonly from trauma. A case of the kind •Wi^s 
admitted under my colleague, llalsted, in .lane, IXN'.i, and Dock has reported 
two eases. 1 have known fatal luciuorrhage to follow the exploratory punc¬ 
ture of an enlarged malarial spleen. 

(1) PniiNicious Malauia.-—T he blood is hvdraunic and the serum may 

own lie tinged With hamioglobin. The red blood-corpuscles present, •tlio 
endoglobular forms of the parasite and are in all stages id' destruction. 
The spleen is enlarged, often only moderately; thus, of two fatal eases 
in my wards the spleens measured 13 X 8 cm. and 1 I X 8 cm. respec¬ 
tively. In a fresh infection, the spleen is usually very soft, and the .pulp 

lake-colored and turbltl. The liver is swollen and turbid. 

In some acute pernicious cases with choleraic symptoms, trtie capillaries 
of lire gaslro-intostinal mucosa may be packed with parasites. 

(2) HLvlawal Cachexia.—I n fatal cases of chronic paludism death 
occurs usually from amemia or the luemorrhage associated with it. 

The anaemia is profound, particularly if the patient has died of fever. 
The splcenja-greatly enlarged, and may weigh from Severn to ten pounds. 

The liver may be greatly enlarged, and presents to (lit; naked eye a 

grayish-brown, or slate color, due to the large amount of pigment, linthe 

portal eanals.and beneath the capsule the connective tissue is impregnated 
with melanin. The pigment is seen in the Kupfler’s cells and the perivascu¬ 
lar tissue. • 

The kidneys may he enlarged and present a grayish-red color, m- areas of 
pigmentation may bo seen. The peritonaeum is usually of a deep slate color. 
The mucous membrane of the stomach and intestines may have the same hue, 
due to the pigment in and about the blood-vessels. In some eases this is con¬ 
fined .to the lymph nodules of Foyer’s patches, causing the shaven-beard 
appearance. 

. (3) The Accidental and Late Lesions of Mai. vim vr, Fnvmi. —(</) The 
Liver- —Paludal hepatitis plays a very important nilr. in the histojy of 
malaria, as described by French writers. Only those eases in which the his- 
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tory of chronic maiaria is delinito; and in which the melanosis of both liver 
and spleen coexist, should be regarded as of paludal origin. 

( b) Pneumonia is believed by many authors to be common in malaria, 
and even to depend directly upon the malarial poison,' occurring' either in 
the acute or in the chronic forms r>f the disease! I have no personal knowledge 
of such a special pqeumonia. 

(c) Nephritis. —Moderate albuminuria is a frequent occurrence, having 

occurred in 4(1.4 per cent of the cases in n,iy wards. Acute nephritis is rela- " 
tively frequent in mstivo-autumnal infections, having occurred "in over 4.5 
per cent of my cases. Chronic nephritis occasionally follows lotig-eontinued, 
or frequently repealed infections. < 

Clinical Forms of Malarial Fever.—(1) Thr KEOOLAiijsY Intermittent 
Fevers. — '(a) Tertian fever; (h) quartan fever. ThcsS forms are charac¬ 
terised by.recurring paroxysms of what are known as ague, in which, as a 
rule, cfiill, fever, and sweat follow eseh othop in orderly sequence. The 
stage of incubation is not definitely known; it probably varies much accord¬ 
ing to the amount of the infection# material absorbed. l'J.xperimer)tally the 
period of incubation varies from thirty-six hours to fifteen days, being a trifle 
jorl^cr in quartan Ilian in tertian infections. Attacks have been reported 
within a very short lime after the apparent exposure. On the oilier hand, 
the ague may be. as is said, “ in the system,” and the patient may have a 
paroxysm months after he has removed from a malarial region, though of 
course this can not be the case unless he has had the disease when living there. 

«Description of the Paronjum. —The patient generally knows he is going 
to have a chill a lew hours before its admit by unpleasant feelings and uneasy 
sensations, sometimes by headache,. The paroxysm is divided into three stages 
—cold, hot, and sweating. 

Uoid Staije .—The onset is indicated by a feeling of lassitude and a desire 
to yawn and stretch, by hf-adaehe, uneasy sensations in “the epigastrium, some¬ 
times by nausea and vomiting, liven before the chill begins I lie thermometer 
indicates some rise in temperature. Gradually the patient begins to shiver, 
the face looks cold, and in the fully developed rigor the whole liody. shakes, the 
t teeth chatter,*and the movements may often bo violent enough to shake the 
bed. Not only does the patient look cold and blue, but a surface..ther¬ 
mometer will, .indicate a reduction.of. the skin temperature. On the other 
hand, the axillary or rectal temperature may, during the chill, be greatly 
increased, and, as shown in the chart, (lie fever may rise meanwhile even to 
105° or 10(1°. Of symptoms associated with the chill, nausea, and vomiting 

are common. There may be intense headache. The pulse is quick, small, 

and hard. The urine is increased in quantity. ThcudulLlfcts-ijor-a variable 
time, from ten or .twelve minutes lo an hour, or even longer. 

The hot stupe is ushered in by transient flushes of heat; gradually the 
coldness of the surface disappears and the skin becomes intensely hot. The 
contrast in the patient's appearance is striking: the face is flushed, the 
hands are congested, the skin is reddened, the pulse is full and bounding, the 
heart's action is forcible, and the patient may complain of a throbbing head¬ 
ache. There may be active delirium. One of my patients in this stage 

jumped through a .ward window and sustained fatal injuries. The rectal 
temperature inn f not increase much during this stage; in fact, by the termi- 



DIMS ASKS i)U 14 TO PROTOZOA. 


17 


• • 

nation* of the chill the fever limy have readied its maximum. The duration 
of ific Ifbt stage varies from half an hour to three, or four hours. The patient 
is inteifscly thirsty and drinks eagerly of cold water.* 

Sweat big Stag<\— Heads iff perspiration appear upon the face and grad¬ 
ually the entire body* is bathed* in a copious.sweaf. The uncomfortable fool¬ 
ing associated with the fever disappears, the headache is relieve®, and within 
UTl hour’or. two the paroxysm is over and the* patieflt usually sinks into a 
re freshing* sleep. The sweating paries much. It may be drenching in char¬ 
acter or it may he slight. 

. Chart h#is from a ease of double tertian infection with resulting quotidian 
paroxysms. Charts 16 and le give temperature curves in icstivo-au turn mil 
forint Chart I fallows a quartan ague. 

Tire total duration of the paroxysm averages from ten to twelve'liours, hut 
may bn shorter. Variations in the paroxysm are common. Thus .the patient 
may, instead of a chill, cxpejiencc only a slight feeling of coldness. The most 
common variation is the occurrence of a hoi stage alone, or with very slight 
sweating,. During the paroxysm flig spleen is enlarged and the edge can usu¬ 
ally be felt below the costal margin. In the interval or intermission of the 
paroxysm the patient feels very well, and, unless the disease is umisimll^ 
severe, he is able to be up). Bronchitis is a coalition symptom. Herpes, usu¬ 
ally lalna], is almost as frequent in ague as in pneumonia. 

Types of tltc Reyitlarh/ Intermittent Ferns. —As has heeir stated in the 
description of the parasites, two distinct types of the regularly intermit- 
twit fevers have been separated. These are (a) tertian fever and J(6) 
quartan fever. 

(а) Tertian Fever.—This type of fevoj 4 deptonds upon the presence in the 
blood of the tertian parasite, an organism which, as stated above, is usually 
present in sharply defined groupis, whose cycle of development lasts approx¬ 
imately forty-eight hours, segmentation occurring every third day. In 
infections with one group of the tertian parasite the paroxysms occur syn¬ 
chronously with segmentation at remarkably regular intervals of about forty- 
eight hours, every third day—lienee the name tertian. Very commonly, 
however, there mav he two groupis of piarasites which reach maturity on alter¬ 
nate days, resulting thus in daily ( quotidian ) paroxysms— double, tertian 
infection. Quotidian fever, depending upon double tertian .infection, is the 
most frequent type in the acute intermittent fevers in this latitude. 

(б) Quartan Fever.—This type of fever depends upon infection will%lhe 
quartan partite, an organism which occurs in well-defined groups, whose 
cycle of existence lasts about seventy-two hours. Tn infection with one group 
of parasite^ thc*paroxysni occurs every fourfli day; lienee the term quartan. 

. At times, however, two groups of the parasites may be pjesent; under these 
circumstances paroxysms occur on two successive days, with a day of inter¬ 
mission following. In infection with three groups of parasites there are 
daily paroxysms. 

Thus a quotidian intermittent fever may he due to infeeiion with either 
the tertian or quartan parasites. . 

. Course of the Disease. —After a few paroxysms, or after the disease has 
. persisted for ten days or two weeks, the patient niav.get well without any 
special medication. I have repeatedly known ’the chills to stop spontane- 
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nusly. Ilehipscs are common. TJie infection may persist for years, anil an 
attack may follow an accident, an acute fever, or a surgical operation. A ir-t 
ing stage of the parasite,has been suggested 'in explanation of these long intei 
\als. Persistence of the fever leads to amend;', andi.heKmilogciioui' jaundice 
owing to the; destruction of the blood-disks. < Ultimately the condition nun 
become chronic—malarial cachexia. 

(2) Thru m oitir IUMioiiLAir,,H umittent, on floxrTi.vrui) Fevkks.— .listin', 
autumnal Fever .—-This type of fever occurs in temperate Hi nudes, chielh 
in the later summer ami autumn; hence tlfe term given to it by JWarehiafava 
ami Uelli, leslivo-autvwnal fever. The severer forms of it prevail in the 
Southern States and in tropical countries. 

This type of fever is associated with the presence in (he blood of the 
restivo-aufcunnal parasite, an organism the length of wh«si? cycle of develop¬ 
ment, ordinarily about forty-eight hours, is probably subject to considerable 
variStions, while the existence of multiple groups of the parasite, or the 
absence of arrangement into definite groups, is' hot infrequent. 

Die symptoms are therefore, as might be expected, often irregular, in 
some instances there may be regular intermittent fever occurring lit uncer- 
taip intervals of from twenty-four to forty-eight hours, or even more. In 
the cases with longer remissions the paroxysms are longer. Some of the 
quotidian intermittent eases may closely resemble the quotidian fever depend¬ 
ing upon double tertian or triple quartan infection. Commonly, however, 
the paroxysms show material differences; their length averages over twenty 
hours, instead of from ten or twelve; the onset occurs often without chills 
an& even without chilly sensations. The rise in temperature is frequently 
gradual and slow, instead of sudden, while the fall may occur by lysis instead 
of by crisis. There may lie a marked tendency toward anticipation in the 
paroxysms, while frequently, from the anticipation of one paroxysm or the 
retardation of another, iqore or less continuous fevee may result. Some¬ 
times there is continuous fever without sharp paroxysms. In these cases of 
continuous and remittent fever the patient, st*on fairly early in the disease, 
has a flushed face and looks ill. The tongue is furred, the pulse is full 
and bounding, ( but rarely dicrotic. / The temperature may range from 102° 
«to 103°, or is in some instances higher. The general appearance of the 
patient is strongly suggestive of typhoid fever—a suggestion still further 
borne out by the existence of grille splenic enlargement of moderate grade. 
As in intermittent fever. an,ii.ii.tjal. bronchitis may be present. The course 
of these cases is variable, the I ever may be continuous, with remissions 
more or less marked; definite paroxysms with or without chills may occur, 
in which the temperature rises to 105° or 10(5°. intestinal symptoms are 
usually absent. ; Ajdight luematogenous jaundice may arise earl/. Delirium 
of a mild type May occur. The cases vary very greatly fn severity. In 
some the fever subsides at the end of the week, and the practitioner is in 
doubt whether he has had to do with a mild typhoid or a simple febrieula. 
In other instances the fever persists for from tern days to two weeks- there 
are marked remissions, perhaps chills, with a furred tongue and low’ delir¬ 
ium. Jaundice is not infrequent. These are the eases to which the terms 
bilious remittent and typho-malarial fevers are applied. In other instances 
the symptoms become grave, and assume the character of the pernicious type.' 



DISEASES DUE TO PROTOZOA. 


21 


u ft i.'this form of malarial fever that so mud. con fusion still exists. The 
similarity of the cases to typhoid fever is most striking, more particularly the 
appearance of the facies; the patient looks very ill.. The cases occur, oo, 
the autumn, at tfcwvcry tinye when typhoid lever occurs. 1 lie lever > ados, 

,S a rule, promptly to quinine,though here and there cases are met with 
rarclv indeed in my experience—which are refractory. If is just *n this group 
tint, the observations of Laveran will hr found of the greatest value. ,.e\eia 
'of the cha/fe in TJiayer and llewetsons report show how closely, in some 

instances, the disease may simulate* typhoid fever. ■ 

The diagnosis of malarial remittent fever may he definitely mn.lei by 
the examination of the blood. The small, actively mot, o, hyaline onus 
of the mstivo-antiiniiial parasite are to he lound. while, it the case has lasted 
merXweck. the Ringer crescentic an’d ovoid bodies arc oiten seen. • In many 
Vases here we are at first unable to distinguish between typhoid ami contin¬ 
ued malarial fever without a blood examination. A more widespread me of 
this means of diagnosis willVnable us to bring some order out ol he confu¬ 
sion which exists in the classification of th.' fevers oi the Southern States. At 
present flic following febrile affectid,is are recognized by various physicians as 
occurring in the subtropical regions of America: (a) iyphoid < \ci, ( >) 
tvpho-malarial fever-a typhoid modified by malarial intectmn or be result 
of a combined infection: (r) the malarial remittent lever; and BO 
thermic fever (Buiteras). In these various forms, all «1 w Inc nay be 
characterized by a continued pyrexia with remissions or with chills and ' 

(for we must remember that chills and sweats ,n typhoid lever an by i 
means rare), the blood examination will enable us to discover thus, wlfl.h 
depend upon the .malarial poison. In many ol these eases ol con fume, r 
remittent fever careful inquiry will slmw'tbat at the beginning tb, , at nt 
bad several intermittent paroxysms. In Balt .more not many o 1 be uo- 
tracted and severe eas*s have occurred, and 1 am maimed to think that fuluic 
observations will show that, a],art from the thermic fever, there are on y two 
forms of these continued fevers in the Sontb-thc one due o be / and 
the other* to the malarial infection. The typhoid fever ot 1 li.hi. a <« d 
Baltimore presents no essential dilferenee Iron, the disease as it occurs n 
Montreal a city practically free from malaria. Dock has shown conclusively* 
ftif eat diagnosed in Texas as continued malarial fever were really true 
typhoid The Widal reaction is now an important, aid m diagnosis. 

Pernicious Malarial Fever .-This is fortunately rare m trj* d 
mates, and the number of eases which now occur, for example, in 1 hil.idtlfmui 
and Baltimore, is very much less than it was thirty or forty years ago. I«W 
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and Baltimore, is very mueu ^ - - . f „, ^ y; 

nicious fever is .always associated with the lestivo-autunmal parasite. 1'- * y 

following ai*e the most, important types: . . , {/.* ^ r i~ 

(a) The comatose form, in which a patient is struck- down with * V ^ 

toms of the most intense cerebral disturbance, either acute deliny % <- ' 

. .. —■ i _ A I nine AC H111V r- << O 


toms ot t.ne most iih™k ---‘V , .„ , . A A 

more frequently, a rapidly developing coma. A eh,11 may o. < ,Y £ ^.'o C % * 
cede the attack. The feV«r is usually high, and the skm hot and ^ ^ ^ ^ , 

unconsciousness may persist for from twelve to twenty-lour ho- ^ 
patient may sink and die. After regaining consciousness a > ry ^ r - 
may come on and prove fatal. Tn these instances- as has lit ^ 

’special localization of the infection is in the brain, Alien ^ 4 > A. % ^ A 

% C- % ** » % 
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of parasites with marked secondly changes in the surrounding tissues have 
been found. 

(b) Algid Form.—Ip this, the attack sets in usually with gastric symp¬ 
toms; there arc vomiting, intense prostration, and licblcness out of all 
proportion to the local disturbance. The patient complains of feeling cold, 
although there ruay be no actual chill. The temperature may be normah 
or even subnormal; consciousness may be retained. The pulse is feeble and- 
small, and the respirations arc increased. There may be most severe diar¬ 
rhoea, the attack assuming a choleriform nature. The urine is often dimin¬ 
ished, or even suppressed. This condition may persist with slight exacerba¬ 
tions of fever for several days and the patient may die in a condition of 
profound asthenia. This is essentially the same as described as the asllienic 
or adynamic form of the disease. In the cases with vomiting and diarrhoea, 
Marchiafava has shown that the gastro-intestinal mucosa is often the seat of 
a special invasion by the parasites, actual throipbosis of the small vessels with 
superficial ulceration and necrosis occurring. Similar lesions were found by 
Barker in the gastro-intestinal tract of a case from my wards. 

( c) Hemorrhagic Forms—Black-water Fever—Hamioglobinuric Fever— 
Malarial Harnioglobinuria.—In temperate regions these forms are rare; in 
•the tropics they are common. In the Southern States there are many dis¬ 
tricts in which there is endemic harnioglobinuria, believed to bo of malarial 
origin, while in parts of Africa there is the much-disputed malady known as 
lilacft-vr-i- There seems to be no essential difference between the 
malarial hemoglobinuria of the Southern State's and the African black-water 
fever. As described by Stephens and Christophers (Report of Malaria Com¬ 
mittee, Fifth Series), for two or three days the patient lias a rise of tem¬ 
perature, and if the blood is examined before the black-water the parasites are 
nlmosf invariably present. If examined after the administration of quinine 
parasites arc absent from the blood. Those authors >bolieve that there is a 
causal connection between the quinine and (he black-water. It is impossible 

> say why quinine at one time can produce black-water, and at another,' even 
hours or clays later, it can not. Stephens’ study (Thompson-Yatcs and 
Calioralory Reports, 1903) gives the distribution of black-water 
’outliern States, in Central America, in Italy, and in Africa, 
■malysis of 95 cases. Malarial parasites were present in 
" before the onset, and on the day of the appearance 
cent. There is no question as to the malarial 
- there is a special mtflarial parasite is not 
'how that the malarial luemoglobinuria 
'"haycr). In moot instances where 
roxysms have occurred in indi- 
repeated attacks of malaria and 
c condition. Only 8 cases occurred 
907. Brem, Herrick,' and the other 
icd the relationship to the malarial 
jf some special character of the organ- 
.e is an important factor; on the other 
.njeetions of quinine are almost a specific, 
. first 48 hours. 
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. Malarial Cachexia .—The general symptoms are those ot secondary amentia 
—breathlessness on exertion, (edema of tl* ankles, haemorrhages, particularly 
into ttfc retina. Occasionally the bleeding is severe, and I have twice known 
i/utal laematemesi^to occur in association with the enlarged spleen. The fever 
is variable The tianperatnrt) may he low for days, not going above 99.5’. 
In other instances there mny’bo irregular,fever" and the temperature rises 
•gradually to 102.5° or 103°. * 

• With* careful treatment the outloolc is good, and *a majority of eases re¬ 
cover. Tfle spleen*is gradually reduced in size, but it nitty take several mouths, 
or, indeed? in some instances several years, before the ague-cake entirely 
, disappears. • . . 

Hauer Complications.— Paraplegia may be due to ajperipheral neuritis 
or t^adinnges in t^ic cord, andljiemipjegia may occur in the pernicious comatose 
■ formror occasionally at the very height of a paroxysm. '-Acute’ataxia litis 
been described, and there are remarkable eases with the symplom^of dissem¬ 
inated sclerosis (Spiller).'/^Multiple*gangrene may occur, as in an*instance 
reported by me, in which a patient with a'stivo-mi turn mil infection presented 
many atjetts on the skin. Orchids ,has been described by Charvot in Algiers 
and Fedeli in Home. 

Prophylaxis, —In the discovery of Lave ran there lay the promise of b?mo % - 
fits more potent than any gift science had ever offered to mankind— \i/.„ tin 1 
possibility of the extermination of malaria. By the persistent missionary 
efforts of Boss this promise has reached the stage of practical fulfilment, and 
one of the greatest scourges of the race is now at our command. The story 
ofrthc Canal Zone, Panama, under Colonel (lorgtts is a triumph of the appli¬ 
cation of scientific methods. Between 1881 and 1901 among the employees 
of the French Ctmal Company (a maximum in 1887 of 17,885, of whom 
15,72(1 were negroes) the monthly mortality ranged from (10 to 80, and on 
seven occasions was above 100, once reaching the enormous figure of* 170.97 
per 1,000. With the*measures given below the nfortality has fallen to that 
of temperate regions. For 1907 the death rate among w I site employees 
(10,709)^ was 1(5.71 per 1,000, among the negroes (28,031) 33.28 per 1,000. 
In May, 1908, the mortality among 41,810 employees had fallen to the remark¬ 
ably low figure of 10.4-1 per 1,000! • 

The measures of prophylaxis are in the main three: (1) The rigid protec¬ 
tion of houses against mosquitoes by screens and the use of mosquito nets. The 
reports of the Italian Society for the Study of Malaria upon their efforts to 
protect the workers f on the railways, ns well as the work of Boss at Ismuiliu, 
show how extraordinary are the results of these simple measures. The protec¬ 
tion of the sleeper at night is one of the most essential measures. (2) An 
earnest warfare Against the mosquito on the pnrt of sanitary authorities. In- 
itruction shouh^lte furnished to the people upon the lmbits.and life history of 
the insect, and of its relation to the disease. Pools, ponds, and marshy districts 
should be drained, and in the malaria season petroleum should he used freely, 
as it prevents the development of the larvte. Every case of malaria should be 
regarded as a centre of infection, and in a systematic warfare against the 
disease should be reported to the health authorities. *In the tropics, segre¬ 
gation of Europeans may do much to lessen the chances of infection. (3) 
Lastly, every case should receive thorough ancj prolonged treatment, with 
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quiifine. There js far too much carelessness on this point In tlie ( profes¬ 
sion. Malarial infection is a difficult one to eradicate. Quinine is tlfc- only 
known drug which is an effective parasiticide. Patients should be' told to 
resume the treatment in the spring and autumn for several years after the 
primary infection. In very malarial districts,* as many 2 persons karbor the 
parasites, who do not show'any (or at the most very few) signs, a systematic 
treatment with quinine should be instituted, particularly of the young children: 

Diagnosis. —The cifdemic'irfdex of a country may be determined by the 
“parasite rate” or by the “spleen rate.” ( It is best sought form children 
in whom, as is well known, the infection may occur without much disturb¬ 
ance of the health. To determine the index by examining the Wood for the, 
parasites is a laborious and almost impossible task; on the other Jiand, as 
the work of Ross in Greece and Mauritius has shown, the inejex may be readily 
gauged by‘an examination of the spleen. Thus, in the lSst-named islSnd, of. 
31,0J2 children, 34.1 per cent had enlarged spleen. 

The'individual forms of malarial infection.^re readily recognized, but it 
requires a long and careful training to become an expert in blood examination. 
Great progress has been made in the past twenty years, and a diagnosis of 
malaria is no longer a refuge for our ignorance. Oue lesson it is.hard for 
the* practitioner to learn—namely, that an intermittent fev.er which resists 
quinine is not malarial. 

The malarial poison is supposed to influence many affections in a remark¬ 
able way, giving to them a paroxysmal character. A whole series of minor 
ailments and some more severe ones, such as neuralgia, are attributed to 
certain occult effects of paludism. The more closely such cases are investi¬ 
gated the less definite appears the connection with malaria. 

Treatment. —As a rule, anopheles are more likely to bite after sun¬ 
down, so that in regions in which the disease prevails extensively mosquito 
netting should be used. Persons going to a malarial region should take about 
10 grains of quinine daily, though Sezary found that 2 grains three times a 
day was a sufficient protection against the disease. During the paroxysm the 
patient should, in the cold stage, be wrapped in blankets and given hot drinks. 
The reactionary fever is rarely dangerous even if it reaches a high grade. The 
body may, however, be sponged. Tn quinine we possess a specific remedy 
against malarial infection. Experiment has shown that the parasites are most 
easily destroyed'by quinine at the stage when they are free in the circulation 
—that is, during nnd just after segmentation. While in most instances the 
paiasites of the regularly intermittent fevers may be destroyed, even in the 
intra-eorpuseuiur stage, in a'stivo-autumnal fever this is’much .more difficult. 
It should, then, be our object, if we wish to most effectually eradicate the 
infection, to have as much quinine in circulation at the timd'of tjie paroxysm 
and shortly before as is possible, foT this is the period at which.segmentation 
occurs. In the regularly intermittent fevers from 10 to 30 grains in divided 
doses throughout the day will in many instances prevent any fresh paroxysms. 
If the patient comes under observation shortly before an expected paroxysm, 
the administration of a good dose of quinine just before its onset may be 
advisable to obtain a maximum effect upon that group of parasites. The 
quinine will not prevent the paroxysm, but will destroy the greater part of 
the group of organisms and,prevent its further recurrence. It is safer to give, 
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at leaSt* 20 to 30 grains daily for the first three days, and then to continue 
the remedy in smaller doses for the next two or three weeks. In oestivo- 
jutumsal fever larger doses maj be necessary, though in relatively few in¬ 
stances is«t necessafy to givo more than 30 to 40 grains in the twenty-four 
hours. • * . 

» The quinine should be ordered in solution or in capsuled. The pills 
and compressed tablets are more uncertain, a^tfley m;fy not be dissolved. 

A question* of interest is the ^efficient dose of quinine necessary to cure 
the disease.. I hive a number of charts showing that grain doses three times 
a day will i* many eases prevent the.parox-ysm, but not always with the cer¬ 
tainty of the larger doses. Tn eases of iestivo-autumnnl fever with pernicious 
symptoms it is necessary to<get tlic system under the influence of quinine as 
.rapidly as possible. * In these instances the drug should be administered hypo- 
defmieally as the dihydroehlorate in 15 to 20 grain doses, every two or three 
hours. The muriate of quinine and, urea is also a good form in \fhieh to 
administer’the drug hypodermically; 10, 15, or 20 grain doses may be neces¬ 
sary. In the most severe instances some observers advise the intravenous 
administration of quinine, for which the very soluble bimurinle is well 
adapted. Fifteen grains with a grain of sodium chloride may be injected* in 
about 2 drachms of distilled water. For extreme restlessness in these eases 
opium is indicated, and cardiac stimulants, such as alcohol and strychnine, 
arc necessary. If in the comatose form the internal temperature is raised, 
the patient should be put in a bath and doused with cold water. For malarial 
anjpmia, iron and arsenic are indicated. > 

An interesting question is much discussed, whether quinine does not cause 
or at any rate aggravate the hannoglobinurijj. We have not yet seen a case in 
which this condition has occurred as a result of the use of the drug, and Bas- 
tianelli states that it is not seen in the Homan malarial fevers. He recom¬ 
mends that in any iStse of lucmoglobinuria if the blood shows parasites 
quinine should be administered freely. In the post-malarial farms quinine 
aggravates the attack. In an active malarial infection the patient runs less 
risk with "the quinine. 


B. DISEASES DUE TO PARASITIC INFUSORLA. 

• 

Several flagellate?* are parasitic in man. The Trichomonas vayindis, 
which measures 15 p to 25 in length, and has four flagella, which arc as 
long as or longer 4han the body, is by no mean4 uncommon in the acid vaginal 
mucus. ’ , 

The Triclionfonas or Cercotnonas hominis lives in the intestines, and is 
met with in the stools under all sorts of conditions. Freund from Dock's 
clinic has reported a series of cases which show that the parasite may cause 
acute and chronic diarrhoea’ with severe abdominal pain, and anatomically an 
acute enteritis. In one of Dock’s cases the parasites were associated with a 
•Iseinorrhagie cystitis without bacteria. 

< *riie J.amhlia intcstinalis is another intestinal inonyd, larger tlmn # the 
common trichomonas. Flagellates have also been found in the expectoration 
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in cases of gangrene of the lung and of bronchiectasis, and in the fcxudal 
of pleurisy. <■ 

The Balantidium coli, oval in form, 70‘/t to 100 p long and 50 p> to 70^ 
broad, may be pathogenic. It is common in* pigs, aiflf’has been known t< 
produce an epidemic dysentery in apes (Haniow Brooks). The pathologies 
signifieance'sof this parasite lias been much discussed of late, particularly In 
Strong and Musgfavc; Klimtnko and‘Arkanazy. It has not only been found 
in the stools and on the mucous membrane of the intestine, but‘the parasite;- 
have occurred in the mucosa itself and in the submucosa.* Apparently they 
do not extend beyond the wall of the bojvel. 


C. DISEASES DUE TO ETJTKES-DTSTO\g[^-RTS: 

• 

The following are important clinical forms? 

1. Pulmonary Distomiasis; Parasitic Hemoptysis.—Paragonimus (Dis¬ 
toma) Westermanii, the Asiatic lung or bronchial fluke, is from 8 to 1C mm. 
in, length by 4 to 8 mm. broad, and of a pinkish or reddish-brown color. 

It is found extensively in China and Japan and Formo'sa, and cases are 
occasionally imported into Europe and America. Stiles states that an im¬ 
ported ease lias been found in Portland, Oregon. It has been found in the 
United States in the eat, in the dog, and in the hog. One instance of pulmo¬ 
nary, distomiasis has been reported caused by the giant liver fluke. 

Clinically Hie disease, as described by Manson and Ringer, is characterized 
by a chronic cough, with rusty-brown sputum, and occasional attacks of 
hannoptysis, usually trifling, but sometimes very severe. The ova, which are 
abumjant in the sputum, are oval, smooth, and measure from 80 p to 100 p in 
length by 40 p to 00 p ip breadth. The parasites may affect other organs— 
the liver anjl the brain. 

2. Hepatic Distomiasis.— Five species of liver flukes of the family 
Fasciolidie are known to occur in man. More specifically these are: (1) The 
common liveij. fluke— Fasciola lieputica —which is a very common parasite in 
the ruminants; (2) The lancet fluke— dicrocodium (Disloma) lanceatum; 
(3) Opisthorchis ( Disloma) fcdincus , which is found in Prussia and Siberia, 
and by Ward in cats in Nebraska; (t) Opislhorcjiis noverca — IHstomum con- 
junctum —the Indian liver fluke described in man by McConnell; (5) Opis¬ 
thorchis ( Distoma) sinensis, which is by far the most important of the liver 
flukes and occurs extensively in Japan, China, and India. It fs 10 to 20 mm. 
long by 2 to 5 mm. broad. The eggs are oval, 27 p to 30 by 15 p to 17 p, 
dark brown, with sharply defined operculum. A number of'imported cases 
have been found‘in Canada and the United States. White found 18 cases in' 
San Francisco. 

The symptoms of hepatic distomiasis arc best described in connection with 
this latter form. The following account is abstracted from Wallace Taylor, 
young children are the chief sufferers. Many members of a family are usu- 
illy affected. In some villages a large proportion of the inhabitants are 
ittaeked. Among important symptoms are an irregular, intermittent diar- 
•het'a; at first therd may or may not be blood. The liver gradually enlarged. 
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Iiere ?fay ho,pain and an intermittent jaundice. There is’not much fever, 
ifter lasting for two or three years dropsy comes on. anasarca and ascites, 
'he patient is greatly reduced by the diarrhiea and becomes very amende. 
)Ven then transicnfcs^covery may take place, but ns a rule there is a refer¬ 
ence, and the patient dies after many years of illness. The ova of the para- 
ite are readily found in the stools. • , 

’ 3. Intestinal Distomiasis. —In India the Euscioloptis { D'istoma ) liiiskii 
ins been found jn a.number of cases in (he small intestines. The Mtsmjani- 
nus heteropliyes has been found in'Kgypt and Japan. 

The Asiatic Amph is tome—(laslrodisnis (A mpliistnina) horn inis —a not 
mcommon parasite in India—is easily ‘recognized bv its large posterior sucker. 

4. Hseinic Distomiasis ; Bilharziosis.—One of (lie most important of para- 
dtie^iijpaseej c^us#d»by the filood lluke. Schislosomum liwmalobiuw or liil- 
|/i ania- Endemic lueniaturia lias been known for many years, 

jparticulajlfiBKEfopt, where in lS.II Hilliavz discovered tin' parasite.of’tho 
disease; Ii*ljPtjpsin South’and N'ftrth Africa, particularly the hitter, in 
Arabia, PerwaUatid the west coast of India. Imported cases are not very 
uncommon in Europe, and an occasional instance is met with in the United 
States. In "Lower Egypt it is met with in one third of all the autopsies. 
An Asiatic blood* fluke, Scliislosomnm japoninnn, has recently been discov- < 
’ered which differs in small details from the African variety. 

The parasite is singular among flukes as having the sexes separate, and 
the male usually carries the female in a gynaicophorous canal. The mode of 
entrance into the body is unknown, whether by the mouth, the urethra, or 
through the skin. The eggs arc very characteristic, oval in shape, 0.1 (J mm. lly 
0.06 mm., and one end has a terminal spine. The eggs hatch in water, hut the 
further development of the frec-swimming*embryos has not been followed. 
Taken into the body, possibly with water or on cresses, it reaches the portal 
veins, in which the worms are most commonly found, usually young speci¬ 
mens and uncoupled. *The males bearing the females creep to various parts, 
particularly the bladder and rectum. The eggs are laid in the’tissues, but 
wander, lifce other sharp foreign bodies, and escape with the urine and fieccs. 
A majority of them remain in the tissues and cause irritation, fibroid changes, 
and papillomata in the bladder and rectum. Collecting in tile bladder as 
foreign bodies they form the nuclei of calculi. 

Symptoms. —As is so often the case with animal parasites, they may 
cause no inconvenience. Irritability of the bladder, dull pain in the pori- 
namm, and hammluriy are the most frequent symptoms. A chronic cystitis 
follows when the walls of the bladder arc much thickened by flic irritation 
caused by the ova. The anaemia caused by the.hannorrliage is slight in com¬ 
parison withjthat J>f ankylostomiasis. When the rectum is involved there are 
•straining and tengsmus, with the passage of mucus and blood; in severe cases 
large papillomata and a chronic ulcerative proctitis. There may lie a chronic 
vaginitis. 

Of the complications, calculi in kidney and bladder are the most, impor¬ 
tant. Milton, Madden, and others of the Cairo School of Medicine have stud¬ 
ied carefully the surgical aspects of the disease. Periftrcthral abscess and 
perineal fistulse are very common in the chronic cases. 

.• Pew symptoms are caused by the presence of the parasites in the portal 
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veins, but there may be an advanced cirrhosis of a (llissoninn type d'ue to an 
enormous thiekening of the periportal tissues (Symmcrs). Tliiji author 
bus also reported an instance of the liilharzia in the pulmonary blood jn a ease 
of Bilharzial colitis, and the worms were found living®in ’the,pulmonar\ 
circulation. ■ t 

The diagnosis is readily made by landing the characteristic ova in thy 
bloody urine or in'the*blood ami mucus from the rectum. The Bilhnrzia may 
be present in the body for years without producing serious damage, and in 
slight infections the symptoms may disappear (Sandwitls), particularly in 
children. _ 

Schistosoma Japonicum vel Cattoi. —In China and Japan and in the Phil¬ 
ippines there is a disease characterized by cirrhosis of the liver, splenomegaly, 
ascites, dysentery, progressive anaemia, 'and sometimes by®localized ajfuepsy. 
It jeeurs extensively in one district of Japan, and is known as the “ Kata- 
yama’* disease. Woolley has met with it in the Philippines, and Catto in 
China. The parasite lives in the vessels of the Alimentary canal; the ova are 
smaller than those of S. liwmalobium, and have not the characteristic spinous 
ends. 

. Treatment. —We know of nothing which can kill the parasites in the 
* blood. Extract of male fern is recommended for the hamiaturia. The 
chronic cystitis and proctitis demand the usual measures for these disorders. 


D. DISEASES CAUSED BY CESTODES. 

( Ttrniaxis; lli/dalid Disease.) 

Man harbors the adult parasites in the small intestine, the larval forms 
in the muscles and solid organs. 

I. ‘INTESTINAL CESTODES; TAPE-WORMS. 

Tenia solium, or pork tape-worm. This is not a common form in 
North America. It is much more frequent in parts of Europe and Asia. 
When mature it is from 6 to 12 feet in length. The head is small, found, 
not so large as the head of a pin, and provided with four sucking disks and 
a double row of hooklets; hence it is called, in contradistinction to the 
ojher form in man, the armed tape-worm. To the head succeeds a narrow, 
thread-like neck, then the segments, or proglottides, as "they are called. The 
segments possess both male and female generative organs, arid at about the 
four-liundred-and-fiftieth they become mature and contain ripe ova. The 
worm attains its full growth in from three to three and a half'months, after 
which time the segments arc continuously shed and appear in the stools. The' 
segments are about 1 cm. in length and from 7 to 8 mm. in breadth. Pressed 
between glass plates the uterus is seen as a median stem with about eight 
to fourteen lateral branches. There are many thousands of ova in each ripe 
segment, and each pvum consists of a firm shell, inside of which is a little 
embryo, provided with six hooklets. The segments are continuously passed, 
and if the ova are to attain further development they must be taken into the 
Btomach, either of a pig, ot of man himself. The egg-shells are digested, the 
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x-lioobed embryos become.free, and passing from the stomach reach various 
arts of ihc body (the liver, muscles, brain, or eye), where they develop into 
le larvae or cysticerci. A hog ’under these circumstances is said to be 
[aglcd , nn*l the eyfil’cerei are spoken of as-measles or bladder worms. 

Tania solium receded its name because it was thought to exist as a soli- 
»ry parasite in the bowel, but two or three or even more worms Aiay occur. 

Tsenia »saginata or mediocanellata— unaritiefl, fat* or’ beef tape-worm, 
'his is a lunger and larger parasite than Tania solium. It is certainly the 
omnion tapt-worm of North America. Of scores of specimens which 1 
mve examined almost all were of this variety. According to lluren ger-Fern ml 
t has spread rapidly in western Europe, owing probably to the importation 
>f Wf and live-stock from tl'i; Mediterranean basin. It may attain a length 
if 20 feet, 8r*nioro. Tlie head is large in comparison with’ that of 

fo'ifia solium, and measures over 2 mm. in breadth. It is square-shaped 
and provided with four large syeking jlisks, but there are no booklets. The 
ripe segments are from 17 to IS mm. in length and from S to 10 mm. in 
breadth. The uterus consists of a lyodian stem with from fifteen to thirty- 
fix e latcraf branches, which are giuui oil’ more dichotomously than in Tania 
solium. The ova are somewhat larger, and the shell is thicker, but the two 
forms can scarcely be distinguished by their o\a. The ripe segments arc 
passed as in Tania solium, and are ingested bv cattle, in the flesh or organs 
of which the eggs de\elop into the bladder worms or cysticerci. 

Of other forms of tape-worm may be mentioned: 

pipylidium caninum (Tsenia eliiptica, Tsenia eucumerina). —A small 
parasite very common in the dog and occasionally found in man; the lame 
develop in tlie lice and lleas of the dog. , 

Hymenolepsis diminuta (Tsenia flavo-pnnotata). —This small cost ode was 
found in the intestine of a child in Boston, and has since been met with in 
twelve cases (Ransom).• It is common in rats. The lame develop in Japi- 
ilopirra and in beetles. 

HyTnenolepsis nana (Tsenia nana) occurs not infrequently in Italy. 
It is not vefy uncommon in the United States (Stiles). The Davainea mada- 
yusiaricnsis (Tania mudaijascaricnsis) is a rare form. 

Tsenia confnsa, a new species described by Ward. 

Bothriocephalus latus.— A cestodc worm found only in certain districts 
bordering on the Baltic Sea, in parts of Switzerland, and in Japan. Nicker¬ 
son has shown that it is common among the Finns in the Northwestern State*. 
The parasite is Jarge and long, measuring from 25 to 50 feet or more. Its 
bead is different from that of the, tamia, as it possesses two lateral grooves 
or pits and hap no booklets. The larva- develop’in the peritonaeum and linis- 
yles of the pike and other fish, and if has been shown experimentally that they 
grow into the adult worm when eaten by man. 

Symptoms. —These parasites are found at all ages, 'they are not uncom¬ 
mon in children' and are occasionally found in sucklings. W. T. I’laiit refers 
to a nuipber of cases in children under two years, and there is one in the litei- 
aturc in which it is stated that the tape-worm was found in an infant five 
days pld! 

. The parasites may cause no disturbance and are rarely dangerous. ,A 
knowledge of the existence of the worm is generally a source of worry and 
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anxiety; the patient may have considerable distress and complain* of ab¬ 
dominal pains, nausea, diarrhoea, and sometimes anaemia. Occasionally the 
appetite is ravenous. In women and in nervous patients the constitutional 
disturbance may be considerable, and we not in frequeflfty see gfeat mental 
depression and even liypbehondria. Various nervous phenomena, such a> 
chorea, convulsions, or epilepsy, are believed to be caused by the parasite*. 
Such effects. ho\tevc% are'very rafe. The Bolhriocephalun may cause a 
severe and even fatal form of anaemia, which has been described fully in, 
the monograph of Sehaumann, of Helsingfors. It has been suggested that 
the metabolic products of the worm .may have in some caseij a haemolytic 
action. 

The diagnosis is never doubtful. The presence of the segments, indis¬ 
tinctive.'" The ova, too, may be recognized in the stool* *It makes fern little 
difference as to the form of tape-worm, but the ripe segments of Tmnia sagi -, 
nata a're larger and broader, and show, differences in the. generative system as 
already mentioned. *' 

The prophylaxis is most important. Careful attention should be given to 
three points. First, all tape-worm segments should be burned; they should 
never be thrown into the water-closet or outside; secondly, careful inspection 
of meat at the abattoirs; and thirdly, cooking the meat sufficiently to kill the 
parasites. 

In the case of the beef measles, the distribution of the parasites, as 
given by Ostertag, shows that the muscles of the jaw are much more fre¬ 
quently affected than other parts—300 times, while oilier organs were infected 
but 55 times. Sometimes there are instances of general infection, fitiles 
slates that no exact statistics have been published for this country. In Ber¬ 
lin the proportion of cattle infected in 1892—’1)3 was about 1 to G72. Gobi 
storage kills the eysticercus usually within three weeks. The measles are 
more readily overlooked«in beef than in pork, as they do not present such an 
opaque while color. 

In the examination of hogs for cysticerei “particular stress should be 
laid upon the longue, the muscles of mastication, and the muscles of the 
shoulder, mvk, and diaphragm” (Stiles). They may be seen very easily 
on the under surface of the tongue. American hogs are comparatively 
free. In Prussia one hog is infected in about every 6157. Specimens have 
.been found alive twentv-nine days after slaughtering. In the examination 
<jf 1,000 hogs in Montreal, Clement and I found 70 instances of cysticerei. 
For full details with reference to the inspection of meat for animal parasites, 
the practitioner is referred to the work of Dr. Stiles, in Bulletin No. 19. 
United States Department o^ Agriculture, 1898. r 

Treatment.—For two days prior to the administration' of the reme¬ 
dies the patient should take a very light diet and have <thc bowels moved 
occasionally by a saline cathartic. The practitioner has the choice of a large 
number of drugs. As a rule, the male fern, acts promptly and well. The 
ethereal extract, in 2-drachm doses, may be given fasting, and followed in th< 
course of a couple, of hours by a brisk purgative. This usually succeeds in 
bringing away a large portion, but not,,always the entire wornw 

A combination of the remedies is sometimes very effective. An infusion 
is made of pomegranate root, half an ounce; pumpkin seeds, 1 ounce; poW- 
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<lered <ygot, a drachm; and boiling water, 10 ounces. To afi emulsion oi the 
male fem (a drachm of ethereal extract), made with acacia powder, *' mininw 
of croton oil are added. The patient should have had a low diet I he previous 
dfty and*have takerik-cdosc of salts in the evening. The emulsion and infusion 
are mixed and taken fasting at nine in the morning. 

The pomegranute root is a very ellicient* remedy, and may .be given as 
an infusion of the bark, 3_onnces of which may be mneemted in 10 ounces 
of - water amj ijien .reduced to one half by evaporation. The entire quan¬ 
tity Is "then takei\ in divided closes. Tt occasionally produces colie, but is 
a very effective remedy. The active principle of the root, pelletierine, is 
now much employed. It is given in doses of (> to 8 or even 10 grains, with 
a little tannin (grs. v) in sweetened water, and is followed in an hour by a 

pnrg&v. • •' 

J’umpkin seals are sometimes very ellicient. Three or 4 ounces should 
be carefully bruised and then macerated for twelve or fourteen lfou*s, and 
the entire quantity taken and*followed in an hour In a purge. Of other 
remedies, koosso, turpentine in ounce doses in honey, and kamala may bi“ 
mentioned. • 

Unless the head is brought awav, the parasite continues to grow, and 
within a few months the segments again appear. Koine instances are 
extraordinarily obstinate. Doubtless almost everything depends upon the 
exposure of the worm. The head and neck may be thoroughly protected 
beneath the valvula* eonnivenies. in which case the remedies may not act. 
Owing to its armature Twnia, solium is more dillicult to expel. Tt, is probable 
that no degree of peristalsis could dislodge the head, ami unless the worm Ts 
killed it does not let go its extraordinarily' firm hold on the mucous mem¬ 
brane. If hot water lie pul in the conn nodi- the worm is less likely to con¬ 
tract and be broken, a practice recommended by Celsius. 


n. SOMATIC T2ENTASIS. 

Whereas adult lamia may give rise to little or no disturbance, and rarely, 
il ever, prove directly fatal, the directions caused by the larvsp’or immature 
bums in the solid organs arc serious and important. There are two chief 
icstode larva* known to frequent man: (a) the ('i/xlicrrcux icllulosw, (be tana 
"I Twnia solium, and (h) the Echinococcus, the larva of Tumi a erbium on us. 
•’he Cysticcrcm turnin' sayinalw lias been found only two or three I line- 
m man. , 

Cysticercus Celluloses.—When man accidentally takes into his stomach 
• be ripe ova i>f Tlhiia solium lie is liable to become the intermediate host, 
•• part usually plpyed for tins tape-worm by the pig. Tlris accident may 
occur in an individual the subject of Twnia solium , in which ease the mature 
proglottides either themselves wander into the stomach or, what is more likely, 
are forced into the organ irj attacks of prolonged vomiting. Of course the 
accidental ingestion from the outside of a few ova is quite possible, and the 
1 lability of infection should always be borne in mind in handling -the seg¬ 
ments of the worn*. 

The symptoms depend entirely upon the number of‘ ova ingested find 
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tlu'_localities reached. In the hog the cystieerci pioiliur min liHle dih 

turbanee. The muscles, the eonneetive tissue, and the brain may be swarm 
ing with the measles, as they are called, ami yet the nutrition ,s maintained 
and the animal does not appear to Ik- seriously nu-o.^oded. ,lu the in¬ 
vasion period, if large numbers of tlu- parasites a 1 e 11 (li, an is, in a 
probability, tfonstitutional disturtianee; certainly this is six n in r ea . wmi 

fed with the ripe segments *f . 

Tn man a few cystieerci lodged beneath the skin or jn tbe jnuaclca gm_ 
no trouble, and in time the larva- die ind* become calcified I hev are occa¬ 
sionally found in dissection subjects or in post modems as ovoid Vlnte bodie- 
in the muscles or subcutaneous tissue.’ In Aineriea*they are very rare. 1 
saw but one instance in my post-mortem experience. Depending on tlujujm- 
ber and the locality specially affected, the symptoms may.l* grouped luJfTgen- 
eral, eerebro-spinal, and ocular. In too eases (ompiled by Stiles, the para 
site‘in.11 1 ?' was found in the brain, in 33 in the nni.-chs. in !) m the heart, 
in 3 in the lungs, subcutaneously in o.*in the luer in I. 

1. General. —As a rule the invasion ot the larva* in man. unless in very 
large numbers, does not cause verv deliifite svmplonis. Il oic.isiomilly hap¬ 
pens, however, that a striking picture is prodmed. A patient was adinittei! 
'to my wards very still’ and helpless, so much so that he had to be assisted 
upstairs and into bed. lie complained ot numbness and tingling in tie 
extremities and general weaknc". -o that at first he was thought to have a 
peripheral neuritis. At the examination, however, a number ot painful siibeii 
taneous nodules were discovered, which proved mi excision to Ik* the cystieerci. 
Altogether To could be felt siibeulaneoiisly, and trom the soreness and still¬ 
ness they probably existed in large number' in the muscles. There were none 
in his eyes, and he had no brain \v inptoms. 

2. Ckukbuo-spixal.—R emarkable evmptnni' may result from the preseim 
of the cystieerci in the jirain and cord. In the silent region they may he 
abundant without producing any symptom-. I have in my possession the 
brain of a pig containing scores of “ mea'lc'." yet the animal in tlje few 
moments in which I -aw it ju-t prior to death did not present nnw symptom- 
to attract attention. In the ventricles of the brain the evstieen-i inav attain 
a considerable size, owing to the fact that in region- in which they are unre¬ 
strained in their growth, as in the peiitomenni. the bladder-like hodv grow- 
freely. When in the fourth ventricle, remarkable irritative svmptoms mav In- 
produced. In 1881 I saw with Iriedlander in Iterlin a ea-e from Rie"- 
wards in which during life there bail been symptoms of dialieles and aimm 
alous nervous symptoms. Post mortem, the ev-lieerens wa* found beneath 
the valve of Vieusscns, pressing upon the Moor of the fourth ventricle. 

3. Ocular. Since von Graefe demoiislrated the presence of the ey-lien- 
cus in the vitmAis humor many eases have 1 m>hi placed on.reeord, as’il i- a* 
eondition easily recognized. 

Except in the eye, the diagnosis ran rarelv he made; when the evstirrni 
tbrooa^^r 1 "’ ° n f ’T bft 0Xf i>, ‘ 1 - U pos-illle that when IlU.liere.; • 

. . ..«-• 

. 
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or 5 nun. in'length, consisting of only three or four segments, of which 
the tcrminnl one alone is mature, and liaS a length of about 2 mm. and a 
breadth*of O.ti mm. The head,is small and provided with four sucking 
disks afld a rosLeil*!in with a.iloublc row of booklets. This is an exceedingly 
rare paras ft c in the dog. Cobbold states that he has never met with a natural 
specimen in England.' Leidy had not one in»his large collection., I have not 
loot with an instance in America; Curtice, o£ Washington, found it once in 
'an America!} dog. The worms are so small that they may be readily over¬ 
looked, sinfe they form small whit*, thread-like bodies closely adherent among 
the villi of flic small intestines. The ripe segment contains about 5,000 eggs, 
which attain^heir development in the tolid organs of various animals, particu¬ 
larly the hog and ox. more rarely the horse and the sheep. In some countries 
ma'ITSii a common jnlcrmoifinte Inai, owing to the accidental ingestion of 
the,ovn* 

Duvkmh’IIKNT.— The little six-liopkedembryo, freed from the egg-^hefl bv 
digestion, burrows through t^i*inlcstihal wall and Teaches the peritoneal cav¬ 
ity or the muscles; it mnv enter the portal vc—els and be carried to the liver. 
It may enter the systemic vessels, and, pa-sing tin* pulmonary capillaries, as it 
is protoplasmic and ela-tic, may reach the brain or other partsj Once having 
reached its destination, it undergoes the following changes: The booklets* 
disappear and the little embryo is gradually converted into a small cyst which 
presents two distinct laver;—an external, laminated, euticular membrane or 
capsule, and an internal, granular, parenchymatous layer, the endocyst. The 
little evst or vesicle lontanis a dear fluid. There is more or less reaction in 


the* neigh boring tissues, and the cyst in time has a fibrous investment. W’liftn 
tins primary cyst or \e-icle has attained a certain size, buds develop from 
the parencbvmatoiifc layer, which are gradually converted into cysts, present¬ 
ing a structure identical with that of the original cyst, namely, an elastic 
chitinous membrane lined with a granular parenchymatous layer. These sec¬ 
ondary or daughter cys't- are at first connected wit/? the lining membrane of 
the primary cyst, but are soon set free, in this way the parent cyst as it 
grows mav contain a dozen or more daughter cysts. Inside these daughter 
cysts a similar proee— may occur, and from buds in the walls granddaughter 
cysts are developed. From the granular layer of the parent and daughter 
cysts luids arise* which develop into brood capsules. From the lining mem¬ 
brane the little outgrowths arise and gradually develop into biVlies known as 
scolices, which represent in reality the head of the Ttmia eehinococtux and 
present four sucking disks and a circle of booklets. Each seolex is capable 


when transferred to tin* intestines of a dog of developing into an adult tape¬ 
worm. 'I'lie difference lietwecn the ovum of,an ordinary tape-worm, such 
as Tecum solium , ftnul Tecum echinococcus is in this way very striking. In 
•the former ease tjie ovum develops into a single larva— ('i/sliccrcus celluloses 
-whereas (lie egg of Tecum echinococcus develops into a cyst which is capa¬ 
ble of multiplying enormously and from the lining membrane of which 
millions of larval (ape-worms develop. Ordinarily in man the development of 
'be eeliinoeoeeus takes place as above mentioned and by an endogenous form 
in which the secondary and tertiary cysts are contained \Vithin the primary, 
f»ut in animals the formation may lie differentAas the buds from the primary 
cyst penetrate lietwecn the layers and develop externally.’forming the exoge- 


4 
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nous variety. third form is Uic imiitilniular erhinoeocriis. in wli'irli form 
the primary cvsl Imds develop which are cut oil completely mid.are sur 
rounded hy tliiek capsules of a coiincelnf* tissue, which join togejher apd 
ultimately form a hard mass represented In. strands fft ronnw.tivc tissue 
enclosing alveolar spaces "aliouMhe size ol peas or a Jiille largci. In these 
spaces are'found the remnants of the echinococcus cyst, occasionally tlm 
seoliees or booklets, But thdy lire oltcn sterile. 

The fluid is limpid, nou-albuininoiis; .-pecilic gravity tt>< 1.005), occa„ 

sionally higher. It may contain sugar and suninic acid,'and ivller repeated 
tapping of the cyst, alhuinin. When .not degenerated, the livWutid heads m 
the characteristic booklets are found in the contents ol the cyst. 

Changes in the Cyst.— It is not known delinitely how long the ejjlrino 
coccus remains alive, probably many years, possibly as4ong as twenty year- 
Tlw most common change is death and tin 1 gradual inspi-salion ol the confenl -., 
and conversion of the cyst into a ma-'pmtumjng putty-like or granular mate 
rial which may be .partially calcified. Henman?.- m the chilinous cy.-t wall or 
hooklcts may be found. These ob-oletj* hydatid c\-|s are not itilrcquentlv 
found in the liver. A more ,-eriou- termination i- rupture, which may lake 
place into a serous sa<, or perforation may lake place externally, when the 
cysts are discharged, as into the hromhi or alimentary canal or urimuv 
passages. More unfavorable are the m-tances in which rupture occurs into 
the bile-passages or into the inferior cava. Ilecinerv may lollow the ruptuo 
*and discharge of tin* hydatids externally. Sudden death ha- been known to 
follow the rupture. A third and very serious inode of termination i- siip|pira- 
tion, which may occur -pontaneously or follow rupture and is found mo-i 
frequently in the liver. . 

(lEOGItU’lllCAL DlsTItllit Tiox Of Tilt: Hi III vococci s.—The di-ea.-e pre¬ 
vails' most extensively in those countries in wlinh man i- brought into elo-i 
contact with tin* dog, paUictilarlv when, as in Au-traKa, the dog- are used for 
herding sheep, the animal in which the lanal form of Tuni-i <•< hinncmi »-■ i~ 
most often found. In Iceland the ca-es are verv numerous. In Kurrtpe tin* 
disease is not umonmion. In (treat Hritain and in North Aftieriia it i- 
rare, and a (nujority of the ca-es are in foreigners, Statistics of the preva¬ 
lence of the disea-e in America have boon published by O-ler (1882). Som¬ 
mer (1895- 90), and by Lyon (15)02). win. ha- lollected 211 i a-es. Of the-o, 
130 cases were in foreigners; in 92 the nmionulitv wa- not stated; In wen* 


negroes; 2 ( anadians, and onlv 1 a native American. Fiftv-six oases oi - 
ettrred in Manitoba, in which province there is a large settlement of Icelander-, 
who have brought the disease with them. Onlv one in-tanee is known in a 
Canadian-born offspring of an Icelandic emigrant. * 

Dis'iitim I’KiN in the •T5oi)Y.—Ol 1.031 ease- comprised in the statisti.- 
of Davaine, Jldeker, binsen, and Nei.—er, the partt-ile existed in the liver m 
820, in the lung or pleura in 137; in the abdominal organs, including th* 
kidneys bladder, and genitalia, in 331; in tin* m-rvou- sv-teifi in 122; in lb- 
circulatory system in *12; in other organs 179.* Of (bo 211 cases in Lv«n‘< 
senes u. this country the liver was the -cal in 177, and the omentum, pc 
onea cavt y, and mesentery in 20. In 11 cases cysts were passed tier r<ylam* 

urethrTm" ^ ,m0klelS WCrC ,,,( l'''<toratcsl,'and in 2 cases passed 
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Syntptoms. —1. I h datum of tujs Livjiifc—Small cysts may cause no dis¬ 
turbance*, large and growing cysts produce signs of tumor of the liver with 
gpeat increase in tlic size of the oTgan. Naturally the physical signs depend 
much upoL* the situation of the growth. Near the anterior surface in the 
epigastric region the tumor may‘form a distinct prominence and have a tense, 
(inn feeling, sometimes with fluctuation. A not infrequent sit&ation is to 
the left oPthc suspensory ligament, the’resultiftg’tumor’pushing up the heart 
.and causing "aiPcxti'lisivo area of dullness in the lower sternal and left liypo- 
diondriae rogions.’ In the right lobe, if the tumor is on the posterior sur¬ 
face, the enlargement of the organ is chiefly upward iuto the pleura and the 
vertical area of dulness in the posterior axillary line is increased. Supcr- 
tieWkcysts may gi\e what is.known as the hydatid fremitus. If the tumor) 
is pal pitted lightly xvfth the finger' of the left hand and percussed at the same 
time with those of the right, there k felt a vibration or trembling movement! 
which persists for a certain time. It if not alwavs present, and it is doubtful 
whether it is peculiar to the hydatid tumors or is due, as Rfianeon held, to the 
collision of (lie daughter cysts. Very large cysts are accompanied by feelings 
of pressure or dragging in the hepatic region, sometimes actual pain. The 
general condition of the patient is at lir-t good and the nutrition little, if at 
all, interfered with. Viile-s some of the a< eidents already referred to occur, 
tin 1 symptoms indeed may lie trifling and due only to the pressure or weight of 
tlte tumor. 

Historically, one of the most interesting cases is that of the first Lord 
Shaftesbury (Achitopel). who had a tumor below the costal border for maijv 
tears. It suppurated and ttie opened by the philosopher John Locke, his 
plttsieian. who desi rifle- with great detail th<j esiape of the hladder-likc bodies. 
Among till* Shafteslain papers in the Iteiord Ollice are several other eases col¬ 
lected !>v Locke; the di.-ea-e may have been more common in England at that 
period. * * 

Suppuration of tI k' «y~t changes the clinical picture into one»of pyaemia. 
There* are' rigors, sweats, more or less jaundice, and rapid loss of weight. 
Perforation may occur into the stomach, colon, pleura, bronchi, or exter¬ 
nally, and in some instances recovery has taken place. Perforation has occurred 
into tlte |>ericardiiim and inferior vena cax.i: in the latter ease the daughter 
cysts have been found in the heart, plugging the tricuspid writhe and the 
pulmonary arterv. Perforation of the bile-passages eati-es intense jaundice, 
and may lead to suppurative cholangitis. * 

An intorestipg symptom connected with the rupture of hydatid cysts is the 
"icurreiK-o of urticaria, whnli may a No follow aspiration of the cysts, 
itrieger lias separated a highh toxic material front tlte fluid, and to it the 
.Minptoms of poisoning may he due. • 

/‘ifljjtfninn — t * > v |- of moderate size may exist without producing symp- 
i"ins. Large multiple eehinoioeei may cause great enlargement with irregu- 
larity of the outline, and such a condition persisting for any time with reten- 
1 'ou of .the health and strength suggests hvdaltd disease. An irivgulai .pain¬ 
less enlargement, partieularlx in the left loL>. or the presence ol.a arge. 
Smooth, fluctuating tumor of the epiga-tifl region is also very suggestive, 
and in this situation, when nree-il.le to palpation, it gives a sensation of a 
* snoot h elastic growth and possibly also the hydatid tremor, \\hcn suppu- 
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ration occurs the clinical picturefis really that of abscess, and only I fie exist¬ 
ence of previous enlargement of the liver with good health would point to tin- 
fact that the suppuration was associated with hydatids. m byphilis may p»> 
dytee irregular enlargement without much disturbance in the hfcalth, some 
'times also a very definite tumor in the epigastric region, bgt this is usually 
firm nnd not fluctuating. The cliujcal features may simulate cancer vet', 
closely. In a case wfiieli I reported the liver was greatly enlarged and then 
were many nodular tumors in the abdonnjn. The post ifiortem showed cnor-" 
mous suppurating hydatid cysts in the left lobe of the liver which hail 
perforated the stomach in two places* and also the duodennnt! The omen¬ 
tum, mesentery, and pelvis also contained numerous cysts. As a rule, the 
clinical course of the disease would sulfice to separate it pearly from cfTtler 
Dilatation of the gall-bladder and hydronephrosis have both been fhistaken 
foi» hydatid disease. In the fonner flic mobility of the tumor, its shape, and 
the mucoid character of the contents tuiflice (y the diagnosis. In some in¬ 
stances of hydronephrosis only the exploratory puncture could distinguish 
between the conditions. More frequent is the mistake of confounding a 
hydatid cyst of the right lobe pushing up the pleura with pleural effusion of 
t the right side. The heart may be dislocated, the liver depressed, and dulne—. 
feeble breathing, and diminished fremitus are present in both condition 
Frcriehs lays stress upon the different character of the line of dulness; in tin 
echinococcus cyst the upper limit presents a curved line, the maximum of 
which is usually in the scapular region. Suppurative pleurisy may he caused 


by the perforation of the cyst. If adhesions re-ult. the perforation take- 
place into the lung, and fragments of the cysts or small daughter cysts nun 
be coughed up. For diagnostic* purposes the exploratoty puncture should 
be used. As stated, the fluid is usually perfectly clear or slightly opalescent, 
the ft'action is neutral, and the specific gravity varies from LUtto to l.nnp 
It is non-albuminous, bfft contains chlorides and sotftelimes traces of sugar 
Ilaoklcfij^nttiy be found either in the clear fluid or in the suppurating eist- 
Thcy are sometimes absent, howeier. a- the r\-t mav lie sterile. ^ 

2. Echinococcus or tiik Fi:si>ii;atouy Sv-n:\t. — Of 80!) eases of single 
hydatid eyst»eol looted In Thomas in Australia, the lung was affected in Fit 
cases. Of 241 American cases, in 10 the pleura nr lung was affected. The 
lame may d»\elop primarily in the pleura and attain a large size. The 
s} nip toms are at first those of compression of the lung and dislocation of the 
heart. The physical signs are those of fluid in the pleura. The line of dul¬ 
ness may be quite irregular. As in the eehinoeou ns of the ljver, the General 
condition of the patient may be excellent in spite of the existence of extensive 
dtseasc I leur.sy is rarely excited. The cysts may befome.inflamed and 
perforate the elu?st wall. Cary and Lyon have analyzed 40 cam of primarv. 
ee imoeoccus c)fct of the pleura; death refills in a majority of the eases from 
the toxaemia following the rupture and the absorption of the fluid or from 
tlie sepsis following suppuration. 

Echinococci occur more frequently in the lung than in the pleura. I! 
nail, tjiey may const for some tune without causing serious symptoms. I - 
hmr growth they compress the lung and sooner or later lead'd, inllamin.l 
tom presses, oft.*, to gangrene, flII( | th „ formation of cavities which conin' 
the bronchi. Fragments of membrane or small cvsU „,. v t„. „„»«.*«r,trd 
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Tltrmojahago is not infrequent. Perforation into the pleufa with empyema 
is common. A majority of the ease* are regarded during life as either phthi¬ 
sis or gangrene, and it is only flip detection of the characteristic membranes 
of the booklets which leads to the diagnosis. Of a series of 31 cases, 17 recov¬ 
ered ; 5 of tl >e eases suppurated (('. 11. Fleming, Victoria, personal communi¬ 
cation). » , 

3. Key inococci s of the Kidneys. —In Jh<; collected, statistics referred 
to above, the^epito-urinary system comes second as the seat of hydatid disease, 
’though here'the flection is rare in comparison with that of the liver. Of 

the 3*11 Aiu’erican cases, there were 17 in which the kidneys or bladder were 
involved. '1'fie kidney may be conven'ed into an enormous cyst resembling a 
hydronephrosis. 

* T ha; diagnosis is.only pos’sible byjmncture and examination of the fluid. 
The cyst may perforate into the pelvis of the kidney, and portions of the 
membrane or cysts may he di-chaiged with the urine, sometimes 'producing 
renal colic. 1 have reportet^ ft ea-e hi which for many months the patient 
passed at intervals numbers of small cysts with the urine. The general health 
was little if at all distuibed, except by the attacks of colic during the passage 
of the parasites. 

4. Kciiixm <><< t s or the Xr.uvors System. —The common cystic disease* 
of the choroidal plexuses has been mistaken for hydatids. Davies Thomas, of 
Australia, has tabulated 37 cases, including some of tbe < 'ystu vri i/s u’llu- 
Itmr. According to lit* statistics, the cyst is more common on the right than 
on the left side, and is most frequent in the cerebrum. 

"The symptoms, very indefinite, as a rule, are those of tumor. Persist eh t 
headache, convulsions, either limited or general, and gradually developing 
blindness have been prominent features in* many eases. 

Hultilocular Echinococcus. —This form merits a brief separate descrip¬ 
tion, as it (lifters so jcmarkahly from the usual type. It has been met 
with onlv in Bavaria. Wurtcmberg. the adjacent districts of Switzerland, and 
iii the Tyrol, l’ossctt has reported 13 iases from von liokitansky's clinic* at 
Innsbruck. In the 1'nited States six eases have been described, chiefly in Ber¬ 
mans. 1 tela field and lTuddcn's patient had lived there five years, and for a 
year before his death had been jaundiced. A fluctuating tumor was found 
in the right flank, apparently eonneited with the liver. This was opened, and 
death followed fintii lueniorrhage. In Ocrtcl's case the patient Itad lived there 
ten years. He vva- deeply jaundiced, and had a tumor mass at the right bor¬ 
der of the liver, vvliuli was enlarged. Bacon resected a cyst from the left lotio 
of the liver. The primary tumor presents irregularly formed cavities sepa¬ 
rated from each other by strands of connective tissue, and lined with the 
ci hiiiococcus'inciiiTiriiiic. The cavities are tilled with a gelatinous material, so 
“that the tumor has very much the appearance of an alvoolhr colloid cancer. 
It is quite possible Unit a special form of tienia echinococcus represents the 
adult type of tins peuiliar parasite. This form is almost exclusively confined 
to the liver, and the sym|4oms resemble more those ot tumor or cirrhosis. 
The liter is, ns a rule, enlarged and smooth, not irregular as in presence of 
J lie ordinary echinococcus. Jaundice is a common symptom. 1 lie •spleen is 
usually enlarged, there is progressive emaciation, and toward the dose ha?m- 
brrhnges are common. 
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Treatment of Echinococcus ^isease. —.Hedicinos arc of no avail/ I’osi 
mortem reports show that in a considerable nnmher ol cases thc <f parasil. 
dies and the cyst becomes harmless. Opcmthe measures should !«',resort^,; 
to when the cyst is large or troublesome. 1 lie simple aspiration # oI the* con¬ 
tents has been successful tn a large numbered! cases, and as it is not in ant 
way dnngereus, it may be tried’before the more radical procedure of incision 
and evacuation of*the*eys(s. • Suppu rift ion has occasionally billowed the punc¬ 
ture. Injections into the sac should not he prodi.-cd. Willi modern methods 
surgeons now open and evacuate flic' echifiococciis cysts with grpat Imldiicss, 
and the Australian records, which arc the most inimcrons aml,importmd on 
this subject, show that recovery is the rule in a large proportion of the eases 
Suppurative cysts in the liver should he ireatfd as abscess. Naltirall^flie 
outlook Is less favorable. The practical'li-catniciil of In4afid disease has been 
greatly advanced by Australian surgeons. The works of the Australian 
physiemns James tlraham and Thomas may he consulted for interestin'* 
details in diagnosis and treatment. 


E. DISEASES CAT\SJyD BY NEMATODES. 

I. ASCARIASIS. 

Ascari* lumbricoides, the most common human parasite, is found c-liiellv 
iij ehiklren The female h from 7 to 111 in, 1,,-. in length, the male from 
to 8 inches, in form it is cylindrical. ]»«»nn*-d at Imth ends, with a ycl- 
lowtsh-browri. sometimes a slightly mid,si, -color. Four.longiludinal hand- 

folr ’ a " d ' ' h Stl ''f wl t, ' illl " , ' l '' < ' l . v - 'Ul 1 -: <•'■'. "bid, are someth,,,- 
fonna m large numbers ,n the heccs. arc small, brownish-red color elliptic al 

: tursvrft* V " ,y " ,vi " >,,v —"• ^h’anSK 

nun. in widjh. he life history has been demonstrated to |„. •• d u - C ct ”-i e 

;t, rL T "" rr- ..... 

swaunuestim. Uualh not more tlmn one or two arc present l„ft occasion 

4 ^ r 1 -""";-""- . .. -r.,.,, 

Montreal'Oen^ T 1, i ' " ln ' m , "" aU V" <>'T<r.ment of'the 

,L ciJlctzitrtt;:!;r:tr.; -t '™-...- 

reaches the larynx, and has been knmu, 1 lllc ' von » 

into the trachea, to eau*e gangrene of t|Vliim*"' -pf' "►P'O'xin. or,.passing 
Eustachian tube m,d appeal at the cu,,j n,e-,la Tl"^ T""* 11 , ll "' 

found in extraordinary numhers in the bile-du ' |' VV"',T .. . 

exist in the Dunuytren the Wistm- It .“V 1 ", , >' ,| "tirkahle specimens 

*— ch.iZ^t*l"tr < st'J'.M"” 1 

their importance in causing abscess of the' by*' T-I “ U,,nti,m !° 
markings, strangulations, on the round worm as if tl.ov .nM ^ ,0rl ^' rt ‘ l,n 
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haiiilliag specimens, is formed by the round worms, l’eipe? and others sug¬ 
gest the nervous symptoms, sometimes resembling those of meningitis, 
aye duetto this poison. Chauffard, Marie, and Tauehon have gone still fur- 
tlier, and jeport af remarkable condition of fever, intestinal symptoms, foul 
breath, and intermittent diarrhya in connection with the presence of lum- 
Jirieoides. They call it typho-lumbricosis. The febrile condition may con¬ 
tinue for a month or more. There may be eosinophilia to>25 per cent to 30 
per cent, apd in some cases a marked ana>mia. The question of the toxins 
produced by,intestinal parasites is Mill an open one. 

A few papsites may cause no disturbance. In children there are irrita¬ 
tive symptoms usually attributed to worms, such as restlessness, irritability, 
piclyng at the nose, grinding of the teeth, twitchings, or convulsions. 

Treatment. —Santonin can be givtm, mixed with sugar, in doses'of from 
one* half to one grain for a child and two to three grains for an adult, fol¬ 
lowed by a calomel or a saline purge. The dose may be given for tiiree or 
four days. An unpleasant eJtn’sequence which sometimes follows the admin¬ 
istration of this drug is xanthopsia or yellow vision. 

Oxyuris Vermicularis (Threadworm; Pin-worm) .—This common para¬ 
site occupies the rectum and colon. The male measures about 4 mm. in 
length, the female about 10 mm. They produce great irritation and itching,' 
particularly at night, symptoms which become intensely aggravated by the 
nocturnal migration of the parasites. The oxyuris may traverse the intes¬ 
tinal wall, and has been found in the peritoneal cavity, where they may form 
verminous tubercles in Douglas’s fossa or peri-rectal abscesses. 

The patients become extremely restless and irritable, the sleep is oft£n 
disturbed, and tinge may be loss of appetite and amemia. Though most 
common in children, the parasite occurs at* all ages. 

The worm is readily detected in the fares. Infection probably takes,place 
through the water, or possibly through salmis, such ps lettuce and cresses. A 
person the subject of the worms passes ova in large numbers in tlye feces, And 
the possibility of reinfection must he scrupulously guarded against. 

The treatment is simple, though occasionally there are instances in which 
all forms of medication are resisted. A case is mentioned of,a gentleman, 
aged forty, who bad MiH'ered from childhood and had failed to obtain any 
benefit from prolonged treatment by many helminthologists. Santonin may 
be used in small do-es. and mild purgatives, particularly rhubarb. Large 
injections containing carbolic acid, vinegar, quassia, aloes, or turpentine myy 
be employed. In children the use of cold injections of strong salt and water 
is usually cflicacious. They should lie repeated for at least ten days. In 
giving the injection care should be taken to have the hips well elevated, so 
that the fluid can he retained as long ns possible, l’or the intense itching 
and irritation afnight, vaseline may be freely used, or belladonna ointment. 
The “cat” ascuris and the “dog" ascaris are occasional parasites in man. 

if. TRICHINIASIS. 

• The Trichina spiralis in its adult condition lives in the small Intestine. 
'J’he disease is produced bv the embryos, which pass from the intestines and 
J'ety.'h the voluntary muscles, where they finally become encapsulated larva;— 
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muscle trichina'. It is in the migration of the embryos (possibly from feiuson. 
produced by them) that the group of symptoms known us trichifiliisis b 

produced. f 

The ovoid cysts were described in human muscle by Tiedoinaim in 18 
and by Hilton in 1832; the*parasite was ligurfM and named by Richard Owen. 
Leidy in 18ft described it in the pig. # Kor a long time the trichina was looked 
upon as a pathological curiosity; lmt in 1 S<»0 Zenker discovered in'u girl in 
the Dresden Hospital, who had symptoms <4 typhoid fever* lmtli flit intestinal 
and muscle forms, and established their connection with a’scrioiw and often 
fatal disease. • * 

Description of the Parasites.— (a) Adult or intestinal form. The female 
measures.from 3 to -t mm.; the male, l.,I mm., and lias twp little proje<*mn-. 
from the hinder end. * 

•\ (6), T he larva or muscle trichina is from 0.U to 1 mm. in length and 1u> 
coiled m an ovoid capsule, which is at first'translucent, hut suhsequemh 
opaque and infiltrated with lime salts. The worm presents a pointed head 
and a somewhat rounded tail. 

When flesh containing the trichina 1 is eaten lu man or by any animal in 
which the development can take place, the capsules arc digested and the 
trichina; set free. They pass into the small intestine, and about the third 
day attain their full growth and become sc.vnalh mature. Virchow's experi¬ 
ments have shown that oil the sixth or seventh dnv the embrvos are fuliv 
developed. The young produced I)} each female trichina have been estimated 
a»several hundred. Louekart thinks that various broods are developed in 
succession, and that ns many as a thousand embryos may he produced bv a 
single worm The time from tho.ingestion of the ilesh containing the muscle 
trichina; to the development of the brood of embryos in the intestines is from 
^even to nine days The female worm penetrates the intestinal wall and the 
embryos are probably discharged directly into the Ivnfph spaces (.Wkanazv) 
thence into flic venous system, and bv the blood stream to he muscles whb b’ 

Zl“n f V. ..™.i till 

moile of transmission in an exhaustive monograph, and he gives strong argu¬ 
ments in favor of the transmission through the ldoo.1 stream. \ ft,.,", ,fre 
imimary migration in the intermuscular connective fiss,„. #», „ 1 " 

aml in al,out Uvn 

afi ovoid cap^te n de5^„rj^S "rf* " 

worms may be sec, within „ si.He " t , 0 > | < «r four, 

has been estimated to fake about six vvcel vr: , " lu ’ a ] ,su,at, °" 

do not undergo further chan-re r-i .o' .7 " n n "' s<,,e!< fhe parasites 
ultimately lime stilts are deposited ViH™ l te 1 "!' 11 ' Womos * hickpr » nni1 
man xvithin four or five monfhs 


... .f, him: pi,ice in 

years. The calcification r on decs' the t "• l "‘ for many 

mann and Hilton, these amall, opoiiue\nt 5‘T “v"* fil>t - w>< ‘ n b - v T,V ' ip - 
ohjeets to demonstrators of nomi.H iml ’i’7** W> ' lf>R , ' nv ‘‘ ho, ' n familiar 
]i ' p within the muscles for an hull. Z ’" "'n T Tho "»>’ 

.vXcSfS? 

. —. 


-liiiu 

completely ealeified. 
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different s|i<vi('s of animals (Stiles). Medical literature'abounds in rofer- 
rnct^to its presence in fisli, earthworms’ etc., but these parasites belong to 
other genera. Iu-.fiuenl examinations for the parasite it is well to remember 
’t|iat (lie “ cell b*dj ” of the anterior portion of the intestine is a diagnostic 
erilcriou oX the T. /spiraUs. Experimentally, guinea-pigs and rabbits are read¬ 
ily infected by feeding (hem with muscle containing the larvaj form. Dogs 
are infected with difficulty ; mb moro.roadilvi .Experimentally, animals some¬ 
times die of tjie djseasc if large number* of the parasites have been eaten. In 
the hog the (riehjnie, like the ev*t j en i. i a use few if any symptoms. An animal 
the muscles of which are swarming with lning trichina 1 may be well nourished 
and healthv-liioking. An important'point also is the fact that in the hog the 
capsule does not readily become calcified, so that the parasites are not visible 
as injhe hiimanoikUseles. ’ • 

. Incidence. — Man i* infected by eating the flesh of triehinous hogs. In 
Germany, where a thorough and systematic microscopic examination ’of all 
swine ilesh is made, the pn^iortion oT triehinous hogs is about 1 in 1.852. At 
the Merlin abattoir, where the microscopic examination is conducted by a 
staff of oxer eighty men and wonidn. two portions are taken from the abdom¬ 
inal muscles, from the diaphragm, and from the intercostal muscles, and one 
piece from the niu-i les of the larynx and tongue. A special compressor is 
used to Hatton the fragments of the muscle, and the examination is made 
with a magnifying power of from ID to IDO diameters. Statistics are not 
available in England. In America inspections have been made since 1892. 
The percentage of animal' found infected ha* ranged from 1.04 to 1.95. 

in ISStl, in conjunction with A. \V. Clement, I examined 1,000 hor^c at 
the Montreal abattoir, and found only 1 infected. 

Modes of Infection. — The danger of infection depends entirely upon 
the mode of preparation of the flesh. Thorough cooking, so that all parts 
of the meat reach tin;boiling point, destroys the parasites; but in large joints 
the central portions are often not raised to this temperature. The frequency 
of the disease in different countries depends largely upon the habits of the 
people 1 is the preparation of pork, in North (lermany, where raw ham and 
W'nrst an 1 freely eaten, the greatest number of instance's have occurred. ’ In 
South (lermany. France, and England cases are rare. In the United States? 
the greatest number of persons attacked have been Germans. Salting and 
smoking the Ilesh are not always siillieieiit. and the Havre experiments showed 
that, animals are readily infected when fed with portions of the piekletj or 
the smoked meat as prepared in America. Carl ITaenkel, however, states 
that the oxp5rimenls on this point have been negative, and that it is very 
doubtful if unerases of trichiniasis in Germany have been caused by Amer¬ 
ican pork. ‘Germany has yet to show a single ease of trichiniasis due to pork 
of unquestioned American origin. 

Frequency of Infection. —II. U. Williams, of Uutfalo, made a thorough 
study of the 1 , muscle from 505 unseleeted autopsies, and found 2' eases of 
trichiniasis, 5..'! per cent* The subjects had all died of cause's other than 
trichmiasis. This important study shows how wide-spread is the disease, 
nnd that in reality we frequently overlook the sporadic form, a mistake which 
is now loss often made, owing to T. II. Brown's discovery of the associated 
eosinophiliu. 

S 
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Hie disease often occurs in endemics, a large number of piM-soiift'hofng 
infected from a single source. Among (lie lies! known of these, one ogrurred 
at Hfid^rslebcn, in which there were 3iiT persons alteeied, and anojher 
Umcrsleben, iu which there were 250 persons atiackcd. The extensive out¬ 
breaks of iliis sort have belli, with few exceptions, in Morlli (lerniany, and 
they are a comment on the ineflffcieney of (lie inspection. The statistics on. 
the subject in the ffnitfcd State* by Alfred Mann, iiy the late If. A. .Packard, 
of Philadelphia, and more exhaustively by ('. W. Stiles, who •states that up 
to 1893 there was a total of 10!) eases; since then he says, in p. letter, 1898, 
tliere have been 40 or 50 cases reportejl. lie thinks that 000 .would cover 
the total number reported to that date. According to States. New Aork 
heads the list with ISO cases; Illinois shows 110,; Maseaehusetts v 115; Iowa, 
108. No doubt many cases escape detection, and the jiisfaSe is not vary un¬ 
common. .The sporadic cases are often overlooked, favempuses oeeiirred’in 
my wartls within a few years. , . , , 

Symptoms. —The ingestion of triehinous tle.fi i. iu>r , ftf*(ifcrily followed 
by the disease. When a limited number aye eaten only a few embryos pass to 
the muscles and may cause no symptoms. Well-characterized cast's present 
a gastro-intestinal period and a period of general infection. 

Tn the course of a few days after eating the infected meat there are signs 

gastro-intestinal disturbance—pain in the abdomen, loss of appetite, vomit¬ 
ing, and sometimes Ujarrlnca. The preliminary symptoms, however, are by 
no means constant, and iu some of the large epidemics cases have been ob¬ 
served in which they have been absent. In other instances the gastro-intestinal 
features have been marked from the outset, and the attack has resembled 
•cholera nostras. , Pain in dilfercuj: parts of the body, general debility, and 
weakness have been noted in some of the epidemics. 

Tire invasion symptoms occur between the seventh and the tenth day, 
’sometimes not until the md of-the second week. There is fever, except in 
very mild cases. Chills are not common. The thermometer mav register 
102° or 104°, and the fever is usually remittent or intermittent. The migra¬ 
tion of the parasites into the muscles excites a more or less intense 1 myositis, 
which is characterized by pain on pressure and movement, and by swelling and 
tension of the muscles, over which the skin may he (edematous. The limbs 
are placed in the positions in which the muscles arc in least tension. The 
involvement of the muscles of mastication and of the larynx may cause diffi¬ 
culty in chewing and swallowing. In severe cases the involvement of the dia¬ 
phragm and intercostal muscles may lead to intense dyspnoea, which sometimes 
proves fatal. <lidcma, a feature of great importance, may lie early iu the fuee, 
particularly about the eyes. Later it occurs in the extremitrs wlion the swell¬ 
ing and stiffness yf the muscles are at their height.■ Profuse sweats, itiiigling 
md itching of the skin, and in some instances urticaria, have been described. 

BXiflflO.—A marked leucoeytosis, which may reach above .40.0(10, is present. 
\ special feature is the extraordinary increase in the number of eosinophilic 
-ells, which may comprise more than 50 per cent of all the leucocytes. There 
vere in fpur years, in the Johns Hopkins Hospital, 7 eases in which this eosin- 
•philia was most pronounced. In 4 of them the diagnosis was actually sug- 
;ested by the great, in crease in the eosinophiles; in 1 ease they reached 08. 
>er cent of the total number of leucocytes. 
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r .J|Lk general ttttkiiion is much disturb'*! and the'*patiaui. becomes ennmi- 
4iai/in>d often juiiumie, particularly in the protracted eases. The patellar 
tfcnrtoft'rellex may^ be absent. ’ TJie .pajjents are usually conscious, except in 
cases of very intense infection, in which the delirium, dry tongue, and tremor 
give a picture suggesting typhoid fever. In addition to the dyspnoea present 
•in the severer infections, there may lie bronchitis, and in the fatal cases pneu- 
inoni.a or pleurisy. Jn some epidemics pnlynrBi has been a’common symptom. 
Albuminuria is frequent. 

The intensity'.and duration of the symptoms depend entirely upon the 
grade of infection. In the mild cases recovery is complete in from ten to 
fourteen days. In the severe forms convalescence is not established for six 
or eight weeks, and it may bo mouthy before the patient recovers the muscular 
strength. One case*injthe Iledersleben epidemic was weak eight vears after 
the attack. ■ -M “ 

Of Vi fat^^sM^B the Iledersleben epidemic, the greatest mortality oc¬ 
curred iu the||imand fifth and sixth weeks; namely, 52 eases. Two died 
in the second ‘week with severe choleraic symptoms. 

The mortality has ranged in different outbreaks from 1 or 2 per cent to 
30 per cent. In tile Iledersleben epidemic 101 persons died. Among 456 
cases reported in the United States there were 123 deaths. 

Tlie anatomical changes are ehieflv in the voluntary muscles. The tri- 
chinas enter the primitive muscle bundles, which undergo granular degenera¬ 
tion with marked nuclear proliferation. There is a local myositis, and 
gradually about, the parasite a cyst wall is formed. These changes, as wgll 
as the remarkable alterations in the blood, have been described in full by 
Thomas It. Brown, t'olinhcim has described a fatty degeneration of the 
liver and enlargement of the mesenteric glands. At the time of death in 
the fourth or tiftli week or later, the adult trichinae are still found in the 
intestines. " * • 


The prognosis depends much upon the quantity of infected meat, which has 
been eaten and the number of trichina; which mature in the intestines. In 
children !hc outlook is more favorable. Early diarrhoea and moderately 
intense gastro-intestinal symptoms are, as a rule, more favorable than con¬ 
stipation. 

Diagnosis. —The disease should always he suspected when a large-birth¬ 
day party or Fcsl among Germans is followed by eases of apparent typhoid 
fever. The parasites may be found in the remnants of the bam or sausages 
used on the occasion. The worms may he discovered in the stools. The stools 
should he spread on a glass plate or black background and examined with a 
low-power leys, when the trichina* are seen as small, glistening, silvery threads. 
In doubt fid enstjji the diagnosis may be made bv the removal of a small frag¬ 
ment of muscle. A special harpoon lias been devised for this purpose, by 
means of which a small portion of the biceps or of the pectoral niiiselc may 
lie readily removed. Fndey cocaine anaesthesia an incision may he made and 
n smaW fragment removed. The disease may lie mistaken for acute rheuma¬ 
tism, particularly as the pains are so severe ou movement, hut tljere is no 
special swelling of the joints. The great increase in the eosinophiles in the 
blood is, ns mentioned above, a most suggestive point* in diagnosis. .The 
tenderness is in the muscles both on pressure and on movement. The intensity 
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. . • has led fo Ilii' diagnosis of 

of flic gastro-infestinal symptom. ■ |„„|,||,.ss described as*iypli.>ni 

cliojero. -Urn. of flic ^ 

finer, wliiili the wwnr ™»’«. to . . 1 .nwmhlo. 


jv,v *) *■*—■■ ’ , , I ,1 <\iiiiitutiis soiiu'whiit rcwmbli*. 

delirium, dry tongue, «™| JJtb'Tt'n-ion amt-swelling. .edema, puriuuliirly 
The pains in the muscles, ruth - 1 { ■ Ull 

about the eyes, and shortness oi buath. .m 


taut diagnostn* 


points. ., , . .... ] low n\\ i lie hero lift- diseased 

jPronhvlaxis.—It is not delimit ly I'tipw . , . 

It has been thought ^ ra!- a.v'lf!^! Z ealing 

jwtioim of tho triehiiioiis ilU’of’swine. The as ,^ 

be grain-ieH, and not. as so common, «illo\\n o ta <» J« . . . 

factory prophylaxis is the complete cooking <>t pork and sa. sa .'s an I J . 
custom iu-England,'Frame. South tic-many, and the 1 mted Stubs, immu¬ 
nity is largely due. ... 

Treatment.—If it lias been disemernl within lwi*nty-f.»ur or thirtv-ix 
hours that a large number of persons have eaten inl’e.-led meat, the indications 
are to thoroughly evacuate the gastm-intostmal .anal. Purgatives of rhubarb 
and senna may be given, or an oecaMonal dose of calomel. (ihecrin lias been 
recommended in large doses, in order that by passing into the mt.“■tines it may 
jy its hygroscopic properties destroy the worm. Male-fern, kauiala. santonin, 
and thymol have all .been recommended in tin- stage. Turpentine may lie 
tried in full doses. There is no doubt that iharrluea in the first week or ten 
days of the infection is distinctly favorable. The indications in the stage 
of invasion arc io-relieve the pains, to secure sleep, and to support the pa¬ 
tient’s strength. There are no medicines ulii.li have any'intluence upon the 
embryos in their migration through the muscles. 


in. ANKYLOSTOMIASIS. 

(Uncinariasis; Hook-Worm Disease; Miner’s Anaemia; Egyptian Chlorosis, etc.) 

History.— In IS 1.3 llubbii first described flic book-worm in man. (Jrie- 
singer demonstrated its connection, with the Egyptian chlorosis, a disease 
which Sandwith states is mentioned by the old Egyptian writers of between 
three and four thousand years ago. Subsequently the disease was described 
id the tunnel-workers at St. (lotliard, and irom this time on has been recog¬ 
nized as a p ..i mp ortant cause of tropical anunnia and the ainumia (^-miners, 
Uriek-wnrkcrs, anil tunnel-workers. 

Incidence. I he parasite is widely spread in tropicifi and subtropical 
countries, an.l is one of the most fatal of all parasitic diseases, In Porto 
hico, in 1906—7 moic tlian 89,000 cases were treated by the permanent com¬ 
mission. An attempt is being made to stamp out the disease, which causes 
thousands of deaths, usually by a progressive ameyiia with anasarca. While, it 
was known that a few eases occurred in the United Stales, it, was not until the 
interest jtroused in’tropieal diseases by the SpaiiisJi-Ameriean War and the 
work of Ashford in I’orto Hico that the attention of American'physicians was 
called to the disease! Reports of eases were published in 1901 and 1903 and 
in the latter year StilwUook up the study of the problem and demonstrated to 
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ilil’ astonishment of I ho profession that jibe disease was 'endemic in many 
plai^Vaml was I lie cause of (lie common nmemia of flic Southern States. 
li lias,been found among the miners in Pennsylvania, but fortunately not 
to any great extent. Jn the Phdippines it is not uncommon. Among the 
miners of Germany and Austrfj-IIungary the disease lias increased very much 
.of late years. The disease is very prevalent 4 in Westphalia. During the year 
11)03, 3,000 patients were treated for ankylostomiasis in tlA? Boehuin Hospital. 
lu~EngltUid much.interest was aroused in the discovery by Haldane that the 
luiuania of.the Garnish miners wa.t due to the ankvlostoma. In Egypt the dis¬ 
ease is verji prevalent, not only among the natives, hut among the Indian 
coolies. The superb monograph of J.oos of the Government school, Cairo, 
may be referred to for details of the biology of the parasite. It prevails 
extensively in Queensland. * 

* Parasite.—The worm is a strongyle, occurring in two forms, the Old- 
World /LuJiylustuma duodena Ie and the New-World ['rtrinuria atu.eritana, de¬ 
scribed by Stiles. Loos aifd Stiles now believe that the American species 
should not be classed with I’minaria, and the new name of Necatoi: aiucri- 
ro/jus is suggested. The parasites have the same general characters; tta males 
are t4»-H-mni. in length, the females HI to 18 mm. The American worm is 
the longer, and has well-marked specific peculiarities. The mouth is provided 
with a heavy armature of sharp teeth, with which they pierce the mucosa 
of the bowel, and by means of a strong muscular (esophagus suck the blood. 
The male has a prominent caudal expansion or bursa. The eggs are G4 to 
1(> n by 3(5 to In n in the American form, and 5’i to (it) g by 3'.' g in the Euro¬ 
pean form: they are laid in segmentation, forming very characteristic bodies 
in the fares of infected persons. 

The development is direct without an intermediate host. The embryo 
lives in the water or moist ground and passes through the rhabditiforip stage. 
The mode of entrance into the body has been lnuclj discussed. The larva 1 may 
live for months in the mud and water of the mines. It may he .taken into the 
body with the drinking-water or with the dirt from the hands of the miners 
and tunhel-workers, or in the soil deliberately eaten in some instances by 
the earth feeders—the geophagi-—in the Southern States. Lyos showed that 
the embryo worms readily enter the skin and are carried by the veins to the? 
right side of the heart and to the lungs. Escaping from the pulmonary ves¬ 
sels into the air spaces, they pass up the bronchi and trachea to the pharynx 
and so down the gullet to the stomach ami intestines. These remarkable obser¬ 
vations of Isms have been continued by Scliaudinn. Bentley. Allen .1. Smith, 
and others have suggested that the “ground-itch”’ of the tropics, a peculiar 
form of dermatitis, may he due to the penetration of the skin by the ankv- 
lostoma embryos, and Boycott and Haldane think that the skin eruption 
known as the * bunches ” in the Cornish miners may be associated with the 
entrance of the worms. 

The-adult worm lives in the small intestine, ehieflv.jjj the jejunum, but 
it miyr he found in the duftdenum or in the colon, rarely in the stomach. The 
duration of life in the hoxvel has not been determined. It is probably a 
matter of years. The liability to reinfection is of course very groift. 

Symptoms. —The following factors, referred to by Stiles in his monograph 
(Hygienic Laboratory Bulletin, No. 10. Washington, fi)03), have to b*e con- 
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sidered: The constant-drain on the system by the sucking of blood {jin no 
longer as formerly be regarded as the chief cause of the ana'inia. Throftgli the 
• wounds bacterial infection may take placeJ the wall of the'bowel may 1#*; 
much tliiHwned and degenerated, so that its functions are interfered with; 
aud/lastly, it is quite possible that toxic substances are produced by the para¬ 
sites which act injuriously upon the patient. Blood is rarely found in the' 
stools. 

A considerable number of parasites must be present fo cn\isc uny symp¬ 
toms. The investigations of many physicians in (lie Soiifhern (Stales lime 
shown that in some districts a very considerable percentage ol even compara¬ 
tively healthy children have the ova in the stools. Among miners the nnanuia 
may be absent, as shown by the studies of Haldane and Boycott in ('ormvall. 
Stiles groups the cases into the three divisions of light, lfiedium, and‘severe. 
At JJie onset in the stage of incubation there may be gastro-intestinal irrita¬ 
tion, anti, according to Sand with, fever. In the advanced condition anamiia 
is the most characteristic feature. The skin is of a dirty, muddy hue, some¬ 
times of a waxy white color. In the Sputhem States it is known as the 
Florida complexion. There is a lack of lustre in the eyes and a dull, heavy 
expression, and Stiles thinks there is something very characteristic about the 
blank, lack-lustre stare in this disease. In children* there is much interfer¬ 
ence in the growth, so that they are stunted and ill-developed. As the dis¬ 
ease advances and the anannia becomes more pronounced, the liver and the 
spleen become somewhat enlarged, and there is an effusion into the abdomen, 
80 r that there is a pot-bellied condition,,due partly to the causes just men¬ 
tioned and partly to the flatulent distention. (Edema of the feet is not 
uncommon. The eardio-vascular features are those of severe anamiia—palpi¬ 
tation, shortness of breath, cardiac bruits. In a very characteristic case in 
my wards from North Carolina, in which the blood was carefully studied 
by Boggs, the red blood-corpuscles were 2,712,000, ba'Tuoglobin 37 per cent, 
leucocytes 55/WO. The differential count gave polynuclear neutrophiles 51.8; 
small mononuclears 26.4; large mononuclears 15.1; oosinophiles 4.6; mast- 
cells 3.8. The eosinophilia is a most important feature of the disease, being 
present in 94 per cent of the cases (Boycott and Haldane). 

Diagnosis.—The diagnosis is very simple. The eggs are characteristic. 
It is well to examine the stools after the use of the thymol. Stiles states 
that the blotting-paper test is useful when a microscopical examination 
eaa not be made. A portion of the fax-es is placed upon white blotting- 
paper, and if allowed to stand for aliout an hour there pv a reddish- 
brown stain suggestive of blood. Eosinophilia is a most valuable diag¬ 
nostic sign. 1 , 

Some idea of tjie intensity of the infection may be gained by the number 
of ova in the cubic centimetre of fasces. Grasse, quoted by Manson, states that 
from -150 to 180 eggs per cubic centimetre indicates an infection of about 
1,000 worms. 

Prophylaxis.— In the rural districts of the Southern Stales the disease 
is associated with the absence of proper sanitary conditions, particularly 
latrines, eic. The infection is moiacommon in tlie summer than in the win¬ 
ter, and whites appear to ho relatively more frequently attacked than the 
blacks. In infected regions the wearing of shoes should be made compulsory. 
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The prophylaxis in miners is an important national problem. New miners 
' sliourcHpass a careful medical examination.* Infected miners before resuming 
work should present a certificate ef freedom from the disease. Each working 
colliery should provide suitable closet accommodation, in infected mines, 1 to 
every 20 men of the total staff. ,They are to be emptied and disinfected daily. 
These regulations, adopted in Hungary, as given by Oliver, will, do much to 
limit the spread of the disease. 

, Prognojis.-*-Thy prognosis is good, except in the advanced cases of ame- 
mia. The figures already stated from Porto Ilico indicate its fatality under 
suitable conditions. Ashford and King estimate that at least 30 per cent 
of the deaths are due to it. 

Treatment. —After a few t days’ preliminary dieting the patient is given 
lut lf a- rir a eh m of thymol, xepeated ih two hours, and then two hours later a 
do*e of castor oil. Sandwith states that about a drachm of thymol in the 
lvventy-four hours is perfectly efficacious. He reconynends gi\Lug_lhcsthymol' 
inhrandy-er wlvisky. In ver f debilitated patients it should be given in smaller 
doses and over a longer period. The stools should be carefully examined 
at intervals of a few days, and the treatment should he repeated if the ova are 
still present. The worms are not always easy to destroy. Male-fern may he 
given in doses of from a drachm to Iwo drachms, followed by a saline purge.* 
The general treatment is that of anaunia. 

. FILARIASIS. 

For a full discussion of the zoological relations of this important groflp, 
see Stiles’ article «i my “ System of Medicine,” Yol. 1. 

Under the general term Filaria sanguinis hoininis three species of nema¬ 
todes arc included: 

Filaria banerofti, Cobold A 1877. This is the ordinary blood filaria.* The 
embryos are found in the jieriphcrul circulation onfy during sleep or at night. 
The mosquito is the intermediate host. The embryos measure *7(Lie-340-'/t 
long by tt- n I jjv broad; tail pointed. The adult male measures 83 mm. long 
by 0.107 mm. broad; the tail forms two turns of a spiral. Thsyadult fcnjale 
measures 155 nun. long by 0.715 mm. broad; vulva 2.56 mm.'from anterior, 
extremity; eggs 38 ji by 14 p. This is the species to which the liaanatochy- 
luxia and elgjiliaiUiasis are attributed. 

Filaria diurna, Munson, 1891. The larva? agree with the preceding, 
except that Manson indicates‘the absence of granules in the axis of the hotly. 
The worms occur in the peripheral circulation only during the day. or when 
the patient sta.ys,awake. Munson suspects that the Filaria loa represents the 
adult stage.* 

Filaria perStans, Manson, 1891. Only the eniki^iis- rfro-kaown. These 
are much smaller than the preceding—200 p long, posterior extremity obtuse, 
anterior extremity with a sort of retractile-rostellum. 

Manson is inclined to*regard the Filaria. pcrslans ns the cause of craw- 
.rraw, a papillo-pustular skin eruption of the west coast of Africa, which is 
• probably the same as Niellv’s dermahm juirasilaire, the'parasite ot .which was 
called by Blanchard Jlluiltdills-Xieihji. Manson has shown that in the blood 
of the aboriginal Indians in British Guiana there-a re *t wo forms of filarial 
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embryos which differ somewhat from the ordinary types. Daniels and Uiwaril 
liave shown the extraordinary prevalence of these parasites in the aborigines— 
fully 58 per cent. Daniels has found the mature lilaria* in ^wo subjects in th'6 
upper part of the mesentery, near the pancreas and in the suhpericardial fat. 

The most important of these js the Filari/l Bancro/li, which produces the 
hannatochylu'Ha and the lymph-scrotum. 

The female produces an extraordinary number of embryos, which enter the 
blood current through the lymphatics. Kaeji embryo is wifliin its ,shell, which 
is elongated, scarcely perceptible, and in no way impedes the movements. 
They are about the ninetieth part of an inch in length and the'diameler of 
a red blood-corpuscle in thickness, so that limy readily pass through the 
capillaries. They mpve with the greatest,aeti\ily* and form very striking and 
readily recognized objects in a blood-drop under the microscope. A rJhnark- 
nblefeature is the periodicity in the occurrence of the embryos in the blood. 
Tu the (faytime they are almost or entirely ab.-ext. whereas at night, in typical 
eases, they arc present in large numbers. If. howe\er. as Stephen Mackenzie 
has shown, the patient, mersing his habits, sleeps during the day. the peri¬ 
odicity is reversed. Tn the case reported by Lnthrop and Pratt the number 
of embryos per cubic centimetre of blood was <nlculated hourly during 
the night; it rose steadily from four o’clock in the afternoon till midnight, 
when 2,100 per e.cm. were present, then fell, none being found at tui o’clock 
the following morning. The further development id' the embryos is associated 
with the mosquito, which at night sucks the blood and in this way frees them 
fnjm the body. After developing a little it was thought that they were set 
free in the water by the death of the host. S. P. James has found them in 
the tissues of the proboscis of the mosquito, and the infection is probably 
direct, as in malaria. The lilaria* may be present in the bodv without causing 
tiny symptoms. In the blood ol animals lilaria* arc \crv common ami rarely 
cause inconvenience. It iJ only when the adull worms or (lie mu block the 
lymph channels that certain detinife s\mp(oms incur. Munson suggests-Thut 
it is the ova (prematurely discharged), which arc considerably shorter and 
thicker than the full-grown embryos, which block the lymph channels and pro- 
luce the conditions of hicmatochy 1 ui’la, elephantiasis, anil Ivmph-scrotnm. 

The parasite is widely distributed, particularly in tropical and subtropical 
.ountries. Guiteras has shown that the disease prevails extensively in the 
southern States, and since his paper appeared emilribulions liave been made 
oy«Matas, of New Orleans, Mastin, of Mobile, |), ; Sausstire, of Charleston, 
and Opic. 

The effects produced may be described under the following conditions: 

1. II/HM ,vTOi:u. y r.l;itt a. Without any external manifiVlalivns, and in 
many cases without special disturbance of hcalflt. flu*'subject from time to 
tune passes urine of an opaque while, milky appearance, or bloody, or a obv¬ 
ious fluid which on settling shows a slightly reddish dot. The urine may he 
normall in quantity or increased. The condition i* usually intermittent, and 
the parent may pass normal urine for weeks or months at a time. Miero- 


*nymirs mine contains minute molecular fat granules, usually 
rcd.hlood-corpiwclcs in various amounls. The embryos were first discovered 
by Demarquay, at Paris and in the urine l.v Wueherer at llahia in 

I860. It is remarkable for liovv long the condition may persist without sLri- 
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oub uqpairmeiit of tin- health. A patient, Sent to me liy Dawson, of Charles¬ 
ton, haS had ha-matochylima intermittently for eighteen years. The only 
iilconvctiience has .been in the passage of the blood-elots which collect in the 
bladder. At times lie has also uneasy sensations in the lumbar region. The 
embryos are present in his blood at night in Jarge numbers. Chyluria is not 
ft 1 ways due to the filaria. The noil-parasitic form of the disease fs considered 
elsewhere. 

Opportunities for studying the, anatomical condition of these cases rarely 
occur. In Hie eusjMloseribed by Stephen -Mackenzie the renal and peritoneal 
lymph plexuSes were enormously enlarged, extending from the diaphragm to 
thc pelvis. The thoracic duet above the diaphragm vun impervious. 

»• Jam en-SnioTi'.n and'eertain, forms of eleiilinnlionis are a 1 > caused 
by # the lilaria. In ibe former tin 1 tissue’s of the scrotum are enormously 
thhjiened and the distended lymph-vessels may lie plainly seen.- A dear, 
sometimes a turbid, fluid follows puncture of the skin. The question of the 
relation of lilaria; to the forms of tropical elephantiasis lias been reopened, 
and it seems doubtful if all depends upon filaria-. 

Treatment.— So far as 1 know, no drug destroys the cinhno- in the blood. 
In infected districts the drinking-water should be boiled or filtered. In, 
eases of chyluria the patients should Use a dry diet and avoid all excess of* 
fat. The chyle may disappear quite rapidly from the urine under these meas¬ 
ures, but it does not necessarily indicate' that the case is cured. So long as 
clots and albumin are present the leak in the lymphoid varix is not healed, 
although the fat. not being supplied to the chyle, may not be present. »A 
single tumblerful of milk will at once giu- ocular proof of the pntenev or 
otherwise of the rtfpture in the \arix (.Mnnaon). 

The surgical treatment of some of these cases is mo-t successful, particu¬ 
larly in the removal of the adult lilaria- from the enlarged lymph-glands, 
especially in the groin*. Maitland states that during seven years opera¬ 
tions of this kind June been performed without serious symptoms. In a 
ease of Primrose's. of Toronto, the parasites were absent from the blood six 
and a half months after operation. 

V. DBACONTIASIS (Guinea-worm Disease). 

The Filaria or Dracunculus medinensis is a widely spread parasite in 
parts of Africa and the East Indies. In the United States instances occa¬ 
sionally occur,. Jarvis reports a ease in a post chaplain who had lived at 
Fortress Monroe, Yu., for thirty years. Van Harlingen's patient, a mail 
aged forty-svven,*had never lived out of Philadelphia, so that the worm 
must lie include^ among the parasites of this country. A majority of the 
eases reported in American journals have been imported. 

Only the female is known. If develops in the subcutaneous and inter¬ 
muscular connective tissues and produces vesicles and abscesses. In the 
large majority of the eases the parasite is found in (lie leg. Of 181 eases, 
ill Ik’f the worm was I'dhnd in the feel. limes in the'leg. and It, times in 
lh(‘ thigh, it is usually solitary, though there are cases on record in which 
six or more have liecn present. It is cylindrical in form, about 'i mm. in 
diameter, and from 50 to 80 cm. in length. 
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The worm gains entrance to tlyj system through the stomach, not through 
the skin, as was formerly supposed. It is probable that botli mqJ^ and 
female are ingested; but the former dies and is discharged, while the latter 
after impregnation penetrates the intestine and attains it^full development 
in the subcutaneous tissues, where it may remain quiescent for a long time 
and can be /elt beneath the skih like a bundle of string. The worm con-, 
tains an enormous'number o>f living embryos, and to enable them .to escape 
she travels slowly downward head first, and, as mentioned, usually reaches 
the foot or ankle. The head then penetrates the skin and the epidermis 
forms a little vesicle, which ruptures, and a small ulcer is left, gt tin* liottom 
of which the head often protrudes The distended uterus ruptures and 
the embryos are discharged in a whitish fluid., After getting rid of them 
the worm will spontaneously leave her" host. In thefwater the -embryos 
develop in the cyelops—a small crustacean—and it seems likely that man 
is infected by drinking the water containing these developed larva;. 

When the worm first appears it should not? be disturbed, as after par¬ 
turition she may leave spontaneously. When the worm begins to come out 
a common procedure is to roll it round a portion of smooth wood and in 
this way prevent the retraction, and each day wind a little more until the 
‘entire worm is withdrawn. It is stated that spend care must lie taken to 
prevent tearing of the worm, as disastrous consequences sometimes follow, 
probably from the irritation caused by (he migration of the embryos. 

The parasite may be excised entire, or killed by injections of bichloride 
ofmdcury (L to 1,000). It is stated that, the leaves of the plant called 
muirpaUeA^are almost a specific in the disease. Asaftetida in full doses is 
said to kill the worm. 

In East Africa Kolb states tliat lie found in the abdominal cavity of 
a recently killed native Massai several large nematode worms believed to 
be allied to the filaria meilinensis. lie thinks this pivasite is possibly asso¬ 
ciated with ydiat is known as the Massni disease, characterized by attacks of 
fever lasting some three days, with tenderness of the abdomen and vomit¬ 
ing. Kolb thinks that in these cases the filaria 1 which have hoiomv" encysted 
about the liver “as a normal event in their life history btiM their cysts, the 
contents escaping into the peritoneal cavity, thereby giving rise to the symp¬ 
toms.” The sybjeet is one which requires further investigation. 


VI. OTHER NEMATODES. 

Filaria.—Among less important lilarian worms parasitic in man the 
following muy he mentioned :* Filaria hm, which is a cylindrical worm of 
about 3 cm. in length and whose habitat is beneath the conjunctiva. It has 
been found on the West African coast, in Brazil, and in Hie West Indies. 
Filaria lentvt, which has been found in a cataract. Tima* specimens have 
been found together. lilaiia hibialis , which lias been found in a pustule 
in the upper lip. Filaria haminis oris, which wtfs dcserilicd by Is-idy from 
the mouth of a child. Filaria bronrhialis. whic h has been found oevasion- 

ally in the trachea, ami bronchi. This parasite has been ... in a few- 

ease* in the TTronebiples and in the lungs. There is , 10 evidence that it over 
produces an extensive verminous bronchitis similar to that which 1 have 
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describ’d in dogs. Filnria iiumHim« the ^ommon Filina sanguinis of the 
dog-^fc which Howlhy lias described two eases in man. ease with 

hrinatiyia female worms were found in the portal vein, and' the ovu were 
pr@UlU.iu the thickened bladder wall and in the ureters. 

Trichocephalus dispar ( W iMi’-vvo it.vi).—This parasite is not infrequently 
found in the eieeum and largoTiilesTine of man. it measures from 4 to 5 cm. 
Ill length* the male being somewhat shorter Mufti the femhle. <l’he worm is 
readily reuognfsied *by the remarkable dilTerenee between the anterior and 
posterior pyrtion* The former,’which forms at least three fifths of the 
body, is extremely thin and hair-like in contrast to the thick hinder por¬ 
tion of the body, which in the female is conical and pointed, and in the 
male more old use and usually rolled like a spring. T1 m-egg* -are ava 1, lctnon- 
slpilicd* <>.05 mm. iti length, and each is provided with a button-like pro¬ 
jection. . 

The. number of the worms .found |s variable, as many as a thousand Sav¬ 
ing been counted. It is a widely spread parasite. In parts of Europe it 
occurs in from 10 to ,‘i0 per cent of all bodies examined, but in the United 
States it is not so common. The triclioceph&lus rarely causes symptoms. 
French and Boycott found ma in 10 of 500 Guy’s TTospital patients. They 
found no etiological relationship of the parasite to appendicitis. Several eases 
have been reported in which profound an&'mia lias occurred in connection 
with this parasite, usually with diarrhoea. Enormous numbers may be pres¬ 
ent, as in Rudolph's ease, without producing any symptoms. 

Tluijliugnosis is readily made by the examination of the fieees, which con¬ 
tain, sometimes in great abundance, the characteristic lemon-shaped, hard, 
dark-brow n eggs. • 

Dicotophyme gigas (KivrnoxnYi.un tin;vs).—This enormous nematode, 
the male of which mcu'urc- about a., foot ill length and the female .about 
throe feet, occurs in vary many animals and has occasionally been met with 
in man. It is usually found in the renal region and may entirely destroy 
the kidney. 

Anguillula aceti. —The Anguillula aceti, or vinegar eel, is sometimes 
present in tho urine (m one ease it is said from the bladder). It is most 
probably a contamination from a dirty bottle in which the urine is col¬ 
lected. 

Strongyloides intestinalis. —Under this name are now included the small 
nematode worms found in the faves and formerly described as Anguillvjii 
xlrrraralj *. Anguillula iutesUnnlis. and Jlliabdoncmti intestinal!'.. This para¬ 
site occurs abundantly in the stools of the endemic diarrhoea of hot countries, 
and hriR been specially described by the French in the diarrhiea of Cochin- 
China. It has Ixx-n found in Manila by Strong, and thnv eases have been 
reported from nij clinic by W. S. Thayer. It is stated that llie worms occupy 
all parts of the intestines, and have even been found in the biliary and pan¬ 
creatic ducts. ' It is only when they are in very large numliors that they pro¬ 
duce syvore dili!Th<ea and ifniemin. 

Acanthocephala (Ty,yitx-ujiuusn Wokms). —The (Ugantorhynchus or 
'EcMnorhjjnchus gigas is a common parasite in the intestine of the’hog and 
attains a "large size. The larvae develop in cockchafer grubs. The Ameri¬ 
can intermediate host is the dune hug (Stilt's). Lambl found a small 
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Echinorhjiiichus in the intestine of a boy. Wolfit s specimen, why'll wa- 
found encysted in the intestine of a soldier at Netley, is stated by ^iolioli 
probably not to have been an Echinorhynuhns. Recently a case of Echini) 
rliynchus moniliformis has been described in Italy by Grassi and Gulandruccio 


F. PAftASITIC 'ATtiVCIINIDA AND TICKS. 

Pentastomes.—1. Ltxguati'La rhinama (PiiUaslo.nj.a^ liniioJilcs) has a 
somewhat lancet-shaped body. the female being front .‘1 to 4 intjies in length, 
the male,,about,an inch in length. The. body is tattering and marked by 
numerous rings. The adult worm infests the frontal sirmscs and nostrils 
ofThe dog, more rarely of the horse. ‘The larval form, which is kpown its 

the T.ingunfulf, enj-ynh, (Prilttlstolll Hill (ll'llt il'lllll t II III) , is SCCI1 ill t llO illtCVIlM I 

organsj particularly the liver, but has also been found in the kidney. The 
ad+dt worm has been found in the nostVil of n'ufn. but is very rare and seldom 
occasions any inconvenience. The larva' are by no means uncommon, par¬ 
ticularly in parts of Germany. 

2. T he Por ooepiia r.t;s co.vstrictus (Penlaslomum coiistriifiiiii), which is 
about the length of half an inch, with twenty-three rings on the abdomen, 
was found by Aitken in the liver and lungs of a soldier of a West Indian 
regiment. 

The parasite is very rare. Flint refers to a Missouri case in which front 
75 to 100 of the parasites were expectorated. The liver was enlarged and 
tne parasites probably occupied this region. In 18(59 1 saw a specimen which 
had been passed with the urine by a patient of James, 11. Richardson, of 
Toronto. 


Demodex (Acarus) folliculorum (var. hominis). —A minute parasite, front 
0.3 mm. to 0.4 mm, in length, which lives in the seliyccouh follicles, particu¬ 
larly of the, face. It is doubtful whether it product's any symptoms. Pos¬ 
sibly when in large numbers they may excite inllammation of the follicles, 
leading to acne. 

Sarcoptes,(Acarus) scabiei (I'EGw-lA'sfior).—-This is the most important 
of the arachnid parasites, as it produces troublesome and distressing skin 
eruptions. Thejtale is 0.23 mm. in length and 0.19 mm. in breadth; the 
female is 0.45 nun. in length and 0.35 mm. in width. The female can be 


spen readily with the naked eye and has a pearly-white color. It is not so 
common a parasite in the United States and Canada as in Kit rope. 

,The insect lives in a small burrow, about 1 cm. in length,'which it makes 
for itself in the epidermis. • At . the end of this hurro^ the female lives. 
The male is seldom found. The chief seat of the parnsiTi''TA''nV'fTie' fold- 
where the skin ft most delicate, as in the web between tin!’fingers anti toes, 
the backs of the hands, the axilla, and the front of the abdomen. The head 
and face arc rarely involved. The. lesions which result from the presence 
of the itch insect are very numerous and result! largely from the irritation 
of the scratching. . The commonest is a papular and vesicular rash', or, in 
children; an ecthymatous eruption. The irritation and postulation which 
follow the scratching may completely destroy the burrows, but in typical 
cases there is rarely doubt as to the diagnosis. 
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Hm. toteient is,gimple. It should consist of warm h a t ha- with a thor¬ 
ough irae of a soft soap, after which the « lrin ..ahnu |fl b g ai^int f rl with sul- 
p fiur ointm ent. w(iieh in the case of children should bo diluted. An oint¬ 
ment of naphthol (drachm to the ounce) is very efficacious. 

Leptui autumnalis (ILuivkh* Bug).—-T hjs redtlish-colored parasite, about 
half a millimetre in size, is often found in large numbers in fields and in 
gardens. Thc^r attach themselves to animals 'and man*with their sharp 
proboscides?, and the booklets of tljeir legs produce a great deal of irritation. 
TluguifiUBpst frequently found on the logs. They are readily destroyed by 
,-ulphur ointhicnt or corrosive-sublimate lotions. 

Izodiasis (Tick-fe visit).—In South Africa, particularly in the western 
provinces of the Uganda Protectorate, the western districts of German East 
Africa*and the eastern regions of the Congo Free State, there is a disease 
known by this name, believed to be transmitted by a tick—the Ornithodorus 
or Argos mouhata. Christy plates that- the bite of the 0. Savignyi 3oes not 
produce any ill effects. The ticks live in old houses, and their habits are 
u*ry much like those of the common bedbug. The symptoms are pains in 
th e h a nd , bg.elt.und limbs, vomiting, fever and diarrhoea, which may last for 
from two to four weeks. Death may occur between the tenth and fifteenth 
days. A majority of the cases recover. A spirillum has been described in 
the blood by P. II. ltoss and Milne. 

The Dermqccntor occidentals is present in the Northwestern States from 
California to Montana. The bites may cause severe lymphangitis. It appears 
to be the medium of transmission of the llocky Mountain spotted fever, whjfh 
is described on p. this. 

In Arizona anfl other parts of the Southwestern States, a tick— Ornitho- 
donis nicynini —is occasionally found in the car and in the nose, causing 
suppuration and intense suffering. 

Several other varieties of ticks are occasionally found on man—the Ixodes 
riciiuu and the Dcrmaccntor Amcricanus, which are met with iu horses 
and oxen 


G. PARASITIC INSECTS. 

Pediculi (Pjitjiiiiiasis; Pediculosis). —There are three varieties of the 
laxly louse, which are found only in persons of uncleanly habits. 

Pedk'ulvs caimtis.— The male is from 1 to l.o mm. in length and Hie 
female nearly* 2 nun. The color varies somewhat with the different races 
of men. it is lijfht gray with a black margin in the European, and very 
much darker in the negro and Chinese. They are oviparous, and the 
female lays alxjut. sixty eggs, which mature in a week. The ova are 
attached to the hairs, and can be readily seen as white specks, known 
popularly as. pits. The symptoms arc irritation and itching of the scalp. 
When numerous, the insists may excite an eczema or a pustular derma¬ 
titis, which causes crusts and scabs, particularly at the hack of the head. 
,ln the most extreme cases the lmir becomes tangled 'in those crusts and 
matted together, forming at the occiput, a linn mass which is known as 
plica polonira, ns it was not infrequent among the Jewish inhabitants of 
Poland. 
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Pediculus coiti’OHJS (vestimcnlonun) . —This is considerably larg§£,than 
the head louse. It lives on the clothing, and in sucking the bloodcauscs 
minute haemorrhagic specks, which are very common about the neck, bacic, 
and abdomen. The irritation of the bites Jmui-jam se urtica ria, and the 
sc ratching ig . usually in linear t lines. In Ibng-standing cascS", "particularly 
in old dissipated characters, the skin ^becomes rough and greatly pigmented; 
a condition which’has been termed the vagabond's disease— morbui erronnm 
—and which may bo mistaken for the brpnzing of Addison’s disease. The 
pigmentation in some cases may be extreme and extern? to the face and 
buccal mucosa. 

Phtiiirius pubis differs somewhat from the other forms, and is found 
in the parts of the body covered with s\iort hairs, as the pula's; more rarely 
the axilla and eyebrows. 

The taehes bleudtres or peliomata, excited by the irritation of pcdiculi, are 
peculiar subcuticular bluish or slate-cob*red spn^s from 5 to 10 mm. In diam¬ 
eter seen about the abdomen and thighs, particularly in febrile? cases. They 
are very well pictured in Murchison's work on Fevers. The spots are more 
marked on white thin skins. They are stains caused by a pigment in the 
secretion of the salivary glands of the louse. I have never seen these macula 
cerulece, as they are also called, without finding the lice or their nits. 

Treatment. —For the Pediculus cn/iilis, when the condition is very bad, 
the hair should be cut short, as it is very dillicult to destroy thoroughly all 
the nits, llepeated saturations of the hair in coal-oil or in turpentine are 
usually efficacious, or with lotions of carbolic acid, 1 to 30. Scrupulous 
cleanliness and care arc sufficient to prevent recurrence. In the case of the 
Pediculus corporis, the clothing should be placed for houfs in a disinfecting 
oven. To allay the itching a warm hath containing 4 or 3 ounces of bicar¬ 
bonate of soda is useful. The skin may be rubbed with a lotion of carbolic 
acid, 2 drachms to the pint, with 2 ounces of glycerin. For the Phthirins 
pubis white *precipitate or ordinary mercurial ointment should be used, and 
the parts should be thoroughly washed two or three times a day with soft soap 
and water. 

Cimex lediulariun (Common Bedbug).—' The tropical and subtropical 
variety is Cimex rotutidalius (\V. S. Patton). It liven in the crevices of the 
bedstead and in the cracks in the floor and in the walls. It is nocturnal in 
its habits. The peculiar odor of the insect is caused by the secretion of a 
special gland. The parasite possesses a long proboscis, with which it sucks 
the blood. Individuals differ remarkably in the reaction to the bite of this 
insect; some are not disturbed, in the slightest by them, in others the irrita¬ 
tion causes hypenrmia and often intense urticaria. Furftigafbm with sul¬ 
phur or scouring *with corrosive-sublimate solution or kerosepe destroys them. 
Iron bedsteads should be used. 

Pulex irritans (Common Flea).— The male is from 2 to 2.5 mm. in 
length, the female from 3 to 4 mm. The flea, is a transient parasite on 
man. The bite causes a circular red spot of hyperamiia in the centre of 
which is,a little speftk wlrerc the boring apparatus has entered. The amount 
of irritation caused by the bite is variable. Many persons suffer intensely 
and*a diffuse erythema or an irritable urticaria develops; others suffer no 
inconvenience whatever. 
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The* Pule* penetrans ( sand-flea ; jiggef) is found in tropical countries, 
particslarly in the West Indies and South America. It is much smaller 
than the common Ilea, and not 'only penetrates the- skin, but burrows and 
produces an inllariimation with pustular or vesicular swelling. It most fre¬ 
quently attacks the feet. It is* readily removed with a needle. Where they 
exist in large numbers the essential oils are used on the feet as a preventive. 

H. PARASITIC FLIES. 

MYIASIS (Myiosis). 

The accidental invasion of the body cavities and of the skin by the larvae 
of the vliptera is kitBwii as myiasis. 

'The larva* of the Luuilia macellaria, the so-called screw-worm, have been 
found in the nose, in wounds, and ip the vagina after delivery. They can 
be removed readily with the forceps; if there is any difficulty, thorough 
cleansing and the application of iyr antiseptic bandage is sufficient to kill 
them. The ova of the blue-lwttle fly may be deposited in the nostrils, the 
ears, or the conjunctiva—the myiasis narium, aurium, conjunctiva!. This 
invasion rarely takes place unless these regions arc the seat of the disease.* 
In the nose and in the ear the larva* may cause serious inflammation. Even 
the urethra has not been spared in these dipterous invasions. 

Gastrointestinal myiasis may result from the swallowing of the larvse of 
the common house-Hv or of species of the genus Anthomyia. There are mapy 
cases on record in which the larvae of the Musca domeslica have been dis¬ 
charged by vomiting. Instances in whicli.dipterous larva! have been passed 
in the ficces are less common. Finlnyson, of Glasgow, has reported an inter¬ 
esting case in a physician, who, after protracted constipation and pain in 
the back and sides, jftssed large numbers of the* larva; of the flower-fly— 
Anthomyia canicularis. Among other forms of larva? or gentlea, as they are 
sometimes called, which have been found in the feces, are those of the com¬ 
mon house-fly, the blue-bottle fly, and the Teehomyza fused. The larva? of 
other insects are extremely rare. It is stated that the caterpillar of the 
taby moth has boon found in the feces. 

A specimen of the llonuilomyia scularts, one of the privy, flies, was sent 
to me by Dr. IIartin, of Kaslo City, British Columbia, the larva* of which 
were passed in large numbers in the stools of a man aged twenty-four# a 
native of Loujsiann. They were present in the stools from May 1 to July 
15 , 1807 . 

Although no grave results necessarily folldw the invasion of the alimen¬ 
tary tract by these larva 1 , yet they may be the cause of serioqs intestinal ulcer¬ 
ation manifesting itself by a dysenteric disease with fatal result. 

Cutaneous Myiasis. —The most common form of cutaneous myiasis is that 
in which an external wound becomes “ living,” as it is called. This myiasis 
vulnerum is caused by th? larva 1 of either the blue-bottle or the common 
flesh-fly. 

* The skin may also be infected by the larvae of the Musca vomitoria, but 
more commonly by the bot-flies of the ox and sheep which occasionally attack 
man. This condition is rare in temperate climates. Matas has described a 
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case in which oestrus larvae were found in the gluteal region. In .parts oi 
Central America the eggs of another bot-fly, the Dermatobia, are noUnfrc- 

quently deposited in the skin and produce a swelling very like tile ordi 
nary boil. ' ' 

Dermamyiasis linearis t migrans oestrosa is a remarkable cutaneous condi¬ 
tion, observed particularly in Russia and occasionally in other countries, in 
which the larva ^f Gastrophilus cqu{ (Samson), the horse bot-fly, makes ?t 
s ightly raised pale red “ line " which travels over the body surface,‘soundimes 
with great rapidity. It has been referred,to as Larva mig rail's add as (Veep- 
mg Lruptiop. (See Hamburger, Journal of Cutaneous Diseases, l!)()t.) 

In Africa the larvae of the (favor Hy arc not uncommonly found beneath 
the skin in little boils. In the Congo region, Dutton, Todd, and Christv 
found a troublesome blood-sucking dipterous larva, known as the floor matron 
the fly of which is the Anrlimeromyia lutcola. * * 

Caterpillar Rash.—In some districts in Europe the hairs of the proces¬ 
sion caterpillar, particularly of the species Uycthocnmpn, cause an intense 
urticaria, the so-called V. epidemlra. There are districts in Switzerland 
winch have been rendered uninhabitable in consequence of the skin rashes 
caused by the caterpillars. Of late years in New England and some other 
* parts of the Ended States the caterpillar of the brown-tailed moth has caused 
much discomfort. The hairs are widely distributed by the wind, and the barbs 
are so arranged that they readily work into the skin. Whole families have 
been affected by an intense eruption which has been mistaken for that of 
small-pox. In England, Thresh has called attention to the frequency of these 
caterpillar rashes due to the yellow-tailed moth, Poribrsia sJilis. 

,, o HarVest Rash (Erythema Ai.ttmvalk).— In parts of England durin- 

zz zSzizc ■, zr ^ «•** 

The mite attache, iL'lf Y tho'Yin In-1° NV"" ""*• 

swollen red .Women may tometime, be «e„ Y Yd t 

vesicular, sometimes a rmstulm r ■ nrignt-red dot. A papulo- 

itching. So SiZ m Y 3 l!e Zf V "" . . 

attacked at once that susr.ieion 1 P prl,a P 8 entire family 

& readily killed by benzine. pmsonmg may be aroused. The parasite 
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SPECIFIC INFECTIOUS DISEASES. 

i. Typhoid fever. 

Definition. —A general infection caused by bacillus typhosus, character 
i/od anatomically bv hyperphyki and alceration of the intestinal lymph-folli 
lies, swelling of the mesenteric glands and spleen, and pareneliymatoui 
changes in the oilier organs. There.*are eases in which the local changes an 
slight or absent, and there are others with intense localization of the poisor 
in the lungs, spleen, kidneys, or cerebro-spinal system. Clinically the diseasi 
is marked by fever, a rose-colored eruption, diarrhoea, abdominal tenderness 
tympanites, and enlargement of the spleen; but thes^symptoins are extremely 
inconstant, and even the fever varies in its character. 

Historical Note. —1 lux ham, in his remarkable^ Essay on Fevers, had 
“ taken notice of the very great difference there is between the putrid malijf- 
mut and the slow nervous fever.' 7 In 1813 Pierre Bretonneau, of Tours, 
distinguished “dotfiiencnlerite” as a separate disease; and Petit and Serrcs 
described ciitero-niosoiitoric fever. In 182!) Louis’ great work appeared, in 
which the name “ typhoid ” was given to the fever. At this period tvfdioid 
fever alone prevailed in' Paris and many European’cities, and it was univer¬ 
sally believed to be identical with the continued fever of Great Britain, where 
in reality typhoid and typhus coexisted. The intestinal lesion was regarded 
as an accidental occurrence in the course of ordinary typhus. Louis’ stu¬ 
dents returning to their homes in different countries had opportunities for 
studying the prevalent fevers in the thorough and systematic manner of their 
master.. Among these were certain young American physicians, to one of 
whom, Gerhard, of Philadelphia, is due the great honor of having first 
.dearly laid down the differences between the two diseases. His papers in 
the American Journal of the Medical Sciences, 1837, are the first which 
give a full and satisfactory account, of their clinical and anatomical distinc¬ 
tions. The studic* of dames Jackson, Sr. and Jr., of Enoch Hale and of 
George G. Shattiifk, of Boston, and of Alfred Stille and Austin Flint made 
the subject very familiar in American medicine. In 1812 Elisha Bartlett's 
work appeared, in which, for the first time in a systematic treatise, typhoid 
and typhus fever were separately considered with admirable clearness. In 
Great Britain the recognition.of lln 1 difference between the two diseases was 
very slow, and was due largely to A. P. Stewart, and, finally, to iho careful 
Audios of Jonnor between 181!) and 1850. 

Etiology.— Gen mi at. Prevalence.—T yphoid fever pA’vails especially in 
temperate climates, in which it constitutes the most common continued fever. 
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Widely distributed throughout all, parts of the world, it probably presents 
everywhere the same essential characteristics, and is everywhere an index of 
the sanitary intelligence of a community. Imperfect sewerage and contain fc 
iiiatcd water-supply are two special conditions favoring the distribution of 
the bacilli; filth, overcrowding, and had ventilation are accessories in lower¬ 
ing the resistance of the individuals exposed. While from an infected person, 
the disease may be spread by } infers, food, and flics. 

In England and 1 Vales in 1906 the disease was fatal to 3,169 .persons, a 
mortality of 93 per million of living persons. It destroys more lives in 
proportion to population in towns than .in the country. The rate was lower 
in 1906 than in any year but one since 1869. Compared with the quinquennial 
average, there was a very marked reduction (Tivtham). 

In India the disease is very prevalent; no race or efted is exempt, and 
80 per cent of the cases of continued fever lasting three weeks prove'to 
be enteric (L. Eogers). 

In the United States typhoid fever continues to lie disgracefully prevalent. 
From 1900 to 1901 thedeath rate in the registration areaswas 33.8 per 100,000. 
It is estimated that from 35,000 to 40,000 persons die of it every year, so 
/hat at a moderate estimate nearly one half million people arc attacked an¬ 
nually. It is more prevalent, in country districts than in cities, and, ns Fulton 
has shown, the propagation is largely from the country to the town. What is 
needed both in Canada and the Cnited States is a realization by the public 
that certain primary laws of health must be obeyed. 

,In Germany the larger cities have comparatively little typhoid fever. 
The story of Hamburg, as told bv Reincke (Lancet, i, 19(H), -hoidd be read 
by all interested in the disease. During the past twenty-live years the death 
rate from enteric in Prussia has been reduced from an average of over 6 to 
less than 2 per 10,000 of the population. It is still verv prevalent in some 
of the country districts. 


Typhoid fever has been one of the great scourges of the armies, and kills 
and maims more than powder and shot. The story of the recent wars forms 
a sad chapter in human inefficiency. 

In the Spanish-American War the report of the Commission (Reed. 
\ aughan, and Shakespeare) shows that one tilth of the soldiers in the national 
encampments bad typhoid fever—among 10T.9;;{ ,„cn (here were ‘'Oi ls 
cases with 1,580 deaths. In 90 per cent of the volunteer regfnmnt- 
* d s<: , roke out wlt h,n eight weeks after going into camp. In 
he ojnmon of the Commission the most important factors were camp poll,i- 

th f a f S d earrlcr8 of C0nta « 10 ',> a "d the contamination through the air in 


had^OSltas^rd W r thc B [ itisl ‘ arniv ’ 53 W officers and men. 
had 57,684 ca es of enteric fever, with 8,«5 deaths (Simpson), while onh 

252? - ;j; c c 

X r i ?aw!ti n T ,,,Te f,,r j| a [ llinid " 1 w,l,,r no doubt „Vimporh,nl 
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nut doubt a very important factor in (lie,.infection of both food and drink. 

f)n the other hand, the Japanese and Russian War demonstrated the re- 
lrfui'kaljc efficiency of modern hygiene, if carried out in an intelligent man¬ 
ner. The Japanese returns are not yet published, hut no great war has ever 
been conducted witli such forethought for the pVeservation of the fighting 
unit, and in consequence the mortality from typhoid fever and dysentery was 
exceptionally low. 

Season *—Almost without exception the disease is everywhere more preva¬ 
lent in the gutum^, hence the old popular name autumnal fever. The exhaust¬ 
ive study of this question by Sedgwick and Winslow shows everywhere a strik¬ 
ing parallelism between the monthly variations in temperature and the 
pievulence of the disease. Ip a lew cities, notably Paris, Philadelphia, Chi- 
iiigo, a*id Dresden, flic curves arc irregular, showing, in addition to the usual 
summer rise, two secondary maxima in the winter and spring, and these 
authors suggest that epidemics at these seasons are characteristic <Jf cities 
whose water-supply is most sfihjcct to pollution. In their opinion “the most 
icasonahle explanation of the seiisoipil variations of typhoid fever is a direct 
clfcet of the temperature upon the persistence ill nature of the genus which 
proceed from previous victims of the disease.” 

Of 1,500 cases at the Johns Hopkins Hospital (upon the study of which 
this section is based). Kid were in August, September, and October. 

Six. —Males and females are equally liable to the disease, but males are 
much more frequently admitted into hospitals, 2.4 to 1 in our series. 

Age. —Typhoid lever is a disease of youth and early adult life. T^ie 
greatest susceptibility i- between the ages of fifteen and twenty-five. Of 
1.500 cases treated in my wauls at the Johns Hopkins Hospital there wore 
under fifteen years of age, 251; between fifteen and twenty, 25:?; between 
twenty and thirty. OKU; between thirty and forty, 227; between forty anil 
lifly. KM; between liflyauid sixty. S; above sixty, ]]»; age not given, 1. Cases 
me rare over sixty, although Manges believes that they area more common 
than the records show. As the umis’ is often atypical the diagnosis may he 
uncertain hud the di-ease not recognized until autopsy. It is not very infre¬ 
quent in childhood, but infants are rarely attacked. Murcliiswi saw a ease 
;it the sixth month. There is no evidence that the disease is congenital even 
hi eases in which the mother has contracted it late in pregnancy. 

Ijniuunilii .—Not all exposed to the infeetion take the disease. Some fam¬ 
ilies seem more susceptible than others. One attack usually protects. '1 v*o 
Hacks have been described within a year. “Of 2,000 eases of enteric fever 

■ I llu* Hamburg (ieueral Hospital, only 11 persons were affected twice and 

■ ■•ilv 1 person lliace times" (Drenchfold). I’f is well known that usually 

v, it bin a short time, after recovery the immune suhstaiucs disappear from the 
I lood, yet in most eases the relative immunity lasts a long time, frequently 
lor lift!. An experimental explanation for this fact has been given in the 
demonstration •that animals which have once reacted to the typhoid infec¬ 
tion, ri;aet in throwing out* immune substances lriore quickly and in larger 
amounts when danger again threatens (Cole). • 

• Hai; i i.i.i;s Ti'l’Jlosi's.—The researches of F.herth, Koch. Guffky. and others 
have shown that there is a special micro-organism constantly associated yith 
typhoid fever, (a) General Characters.— It is a rather short, thick, flagol- 
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lated, mgt.ilo lull-ill ns. with roundml ends, in one of which, someii mcs* *i n Ik>I1i 
( particularly in cultures), there can hi' seen a glistening round body, at one 
time believed to bo a spore; but these pfilar structures arc probably orily 
areas of degenerated protoplasm. It grows readily on various nutritive media, 
and can now be differentiated from Bacillus ivli, with which, and with certain 
other bacillf; it is apt to be confounded. This organism now fulfills all the 
requirements of Ivoclrs law—if is constantly present, and it. grows outside the 
body in a specific manner; the third requirement, flu* production of the, 
disease experimentally, has been successfully met by (Iriinbmun, of locds, wlm 
has produced the disease in ehimpanzc.es. The bacilli or their «i ox ins inocu¬ 
lated in large quantities into the blood of rabbits' arc pathogenic, and in 
some instances ulcerative and necrotic lesions in the intestine may he pro¬ 
duced. But similar intestinal lesions may be caused bv iff her bacteria^ includ¬ 
ing Bacillus coli. 

Cultures are killed within ten minytes by p temperature of (50° 0. They 
may live for eighteen weeks at -a 0 allhough most die within two weeks, 
and all within twenty-two weeks (Bark I. The typhoid bacillus resists ordi¬ 
nary drying for months, unless in very thin layers, when it is killed in five 
to fifteen days. The direct rays of the sun completely destroy them in from 
four to ten hours’ exposure. Bouillon cultures are destroyed by carbolic acid, 

1 to 200, and by corrosive sublimate, 1 to 2..VMI. 

( b) Distribution in the Body .—During recent years our ideas in regard 
to the distribution of the typhoid bacilli have lx'cn much modified, owing to 
the demonstration that in practically all cases the bacilli enter the ci rcul at¬ 
ing ^blood and are carried throughout the body. During life they may 1* 
demonstrated in the circulating blood in a large proportion of cases, in 
75 per cent of 004 collected cases (Coleman and Buxton). They occur in 
the urine in from 25 to .40 per eent of the cases. They may be isolated from 
the stools in practically *all cases at some stage. They are probably always 
present in the ro^g spots. They are reported to have been cultivated from 
the sweat, and they undoubtedly occur with considerable frequency in the 
spuiii'n (Kichardson, itau, and others). At au topsy they are fi/unil widclv 
distributed, taost numerous and constant usually in the mesenteric glands, 
spleen, and gall-bladder, but are found in almost all organs, even the mus¬ 
cles, uterus, and lungs (von Drigalski). Cultures made from the intestines 
at autopsy (according to .Jurgens, and also von Drigalski) show that tliev 
ffte very few or can not be cultivated from the rectum up to the csecum, hut 
above this they increase in number, being very numerous iq the d uoden um 
and. jejunum, and practically constant in cultures made from the mucous 
membrane of the stomach. They arc also present in the oesophagus and 
frequently on the t ong ue and tonsils. From endocardial vegetations, from 
maningeal and pleural exudates and from foci of suppuration in various 
parts of the body', the bacilli have also been isolated. A most important and 
remarkable fact is that at times they may lie present in the stools of persons 
who show no symptoms of typhoid fever, but who"have lived in very elpse asso¬ 
ciation .with typhoid-fever patients. ~ This is especially true of children. 

(c) The Bacilli Outside the Body. —Imaturik. water the bacilli retain 
th«r vitality for .weeks, but under ordinary conditions, in competition with 
saprophytes, disappear within a few days. The question of the longevity of 
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the J;yl>hoid bacillus in water is of great* importance, and has been much 
discussed in connection with the supposed pollution of the waters of the Mis¬ 
sissippi* by the Chicago drainage canal. The experiments of E. 0. Jordan 
would indicate that the vitality was retained as a .rule not longer than three 
days after infection. Whether’an increase can occur in water is not finally 
settled. Their detection in the water is difficult } and although tfiey undoubt¬ 
edly have'becn found, many such discoveries previously reported are not cer¬ 
tain on account of "the inaccurate,differentiation of the typhoid bacillus and 
varieties of .the iiitestinal bacillus closely resembling it. Both Prudden and 
Ernst have found it in water filters.. 

There are cities deriving their ice supply from polluted streams with 
low death rates from typhoid fever., Sedgwick and Winslow conclude from 
their etfreful study tliat very few typhoid germs survive in ice. The Ogdens- 
Imrg epidemic in 1 !)02-'03 was apparently due to infection frqm ice. 
Typhoid bacilli were growij .from frozen material in it (Hutchins and 
Wheeler). 

In milk the bacilli undergo rapid development without changing its 
appearance. They may persist for three months in sour milk, and may live 
for several days in butter made from infected cream. 

Bobertson has shown that under entirely natural conditions typhoid bacilli 
may live in the upper layers of the soil for eleven months. Von Drigalski 
-ays if stools which contain typhoid bacilli are kept at room temperature the 
H. ii/jilias/is disappears in a few day-. 

The direct infection by dust of exposed food-stuffs, such as milk, is ve*y 
probable. The bacilli retain their vitality for many weeks: in garden earth 
twenty-one days, i!i tilter-sand eighty-two days, in dust of the street thirty 
days, on linen sixty to seventy days, on wood thirty-two days; on thread kept 
under suitable conditions for a year. • 

Moons of C'ONVjiVA'S'CK. — (a ) Contagion .—Dircbt aerial transmission does 
n ot se em probable. Each ease should be regarded as a possible source of 
infection, and in houses, hospitals, schools, and barracks a widespread epi¬ 
demic may arise from if. Fingers, food, and flies, are the chief means of 
local propagation. It is impossible for a nurse to avoid finger Contamination, 
and without scrupulous care the germs may be widely distributed in a ward 
or throughout a house. Cotton or rubber gloves are used hi some institu¬ 
tions. Even with special precautions and an unusually large proportion of 
nurses to patients, we have not been able to avoid “house” infection at tile 
Johns Hopkins,Hospital. T. B. Futclier has analyzed the 31 eases contracted 
in the hospital among our first 1,500 cases: physicians, 5 * among a total of 
‘•’88; nurses, )5 of>a total of 107; patients, 8 out of a total of 4?.05(i admis¬ 
sions; 4 of thcs(> occurred ill a small ward epidemic. Two orderlies were 
infected while earing for typhoid patients, and one woman in charge of a 
supply room, where she only handled clean linen. Newman concludes from 
his study of eiiterie in London that direct personal infection, and infection 
through food are the two common channels for its propagation. 

(b) Infft<ljon~of juilar is the most common source tif wide spread epi¬ 
demics, many of which have been shown to originate in the contamination 

—-- —-----i-»- 

* Only three of these were in attendance on typhoid cases. Two of the Hvi* died-. 
Oppenhoimer and Ochsner. 
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of a well or a spring. A very striking one occurred at Plymouth, Pa., in 
1885, which was investigated by Shakespeare. The town, with a population 
of 8,000, was in part supplied with drinkftig-water from a reservoir fed tn 
a mountain stream.' During January, February, and March, in a cottage 
by the side of and at a distance of from (10 to ,80 feet from this stream, a 
man was ilk with typhoid fever. The attendants were in the habit at night 
of throwing out tTie evaenattorts on the ground toward the stream'! During 
these months the ground was frozen and covered with Show* In the latter 
part of March and early in April there was considerable rtrtnfall jind a tlmw. 
in which"a large part of the three months’ accumulation of discharges wa- 
washed into a brook, not <50 feet distant. At the veiy time of this thaw 
the patient had numerous and copious discharges. About the IOth of April 
cases of typhoid fever broke out in the town, appearitfg lor a time* at the 
rate of fifty a day. In all about 1,‘fOO people were attacked. Alt immense 
majority of all the cases were in the yurt ot jibe town which received water 
from the infected reservoir. 

The experience of Maid-tone in 189?,illustrates the wide-spread and seri¬ 
ous character of an epidemic when the water-supply becomes badly contami¬ 
nated. The outbreak began about the middle of September, and within the 
first two weeks .I (HI cases were reported. By October Hit It there were 1.T1S 
cases, and by November ITtli 1.81s cases. In all. hi a population of 35,000. 
about 1 , 1)00 persons were attacked. 

(<■) Typhoid Carrirrx .—The luuilli may persist for years in the bile 
passages and intestines of per-ons in good health. They have been found lo 
Young in the urinary bladder, and by Ilunncr in the gall-bladder, ten and 
twenty years after the fever, and there have been ca-es of typhoid hone lesion 
from which the bacilli were isolated many years after the primary attack 
Within the past few years the work of Sira—long observers has called attention 
to a group of chronic typhoid carriers of the first importance in the spread 
of the disease. One woman, a bakci, had typhoid fever ten years previou-lv 
The bacilli were found iu large numbers in her stools. Everv new eniplovce 
in the bakery sooner or later became seriously ill vtilh tvphoid-likc svmptom-. 
and in two persons ♦he disease proved lalal. Several localized epidemics have 
been traced to these carriers, parliuilaily in a-vlums. as determined hv tie 


Notch asytuins at wliuh 
ok urred, reported 31 case- 


Strassburg obwrvers. l.edingham, in one of tin 

since 180.3 small outbreak* of typhoid fever ha,. 

with 9 fatal. Nothing abnormal could be determined in the water or in tli 
milk, three typhoid carriers were delected. Soper reports an instance u 
which a cook, apparently in perfect health, but m whose stools bacilli ha 
been present in large mimbeiV, had lieen responsible forvthe occurrence o 
typhoid in seven, households in live wars. Apparently Iherf is no limit I 
the length of time in which the bacilli mav remain in the‘bile passages am 
pass into the stools. Dean reports a case of a carrier of twenty-nine Year- 
standing, and instances of even longer duration are recorded • 

(d) lotion of Fond. Milk may he the source of infection. .One n 
he most thoroiig dy.studied epidemics due to tin's cause was that investigate 
by Ballard in Islington. The milk may he conlaminalcd by infected wale 
me-i -n cleaning tin*cans. The milk epidemics have been collected by Krm- 
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Th«* germs limy lie conveyed in ice, salads of various sorts, elc. The 
danger of eating (elery and oilier uncooked vegetables, which lia\e grown 
ill soil .on which infected material has lieen used as a fertilizer, must not 
lie forgotten. 

Oysters. —Much attention his been paid of lafe years to the oyster as a 
source of infection. In several epidemics’ such as that in «Middletown, 
reported fey Conn, that in Naples, by Lav is, ’and in tlfD outbreak which 
, occurred ai Winchester, the chain of circumstantial evidence seems com¬ 
plete. Mos^ suggestive sporadic cases have also been recorded by Broadbent 
and others. .Foote showed that oysters taken from the feeding-grounds in 
rivers contain n larger number of micro-organisms of all sorts than those from 
(he sea. Chauteniesse found typhoid bacilli in oysteis which had lain in 
infected sea-water, even after they had been transferred to and kept' in fresh 
water for a time. ('. W. Field, working in the laboratories of the Department 
of Health, New York (1901), conlirms the observations of both Foftte and 
Chantomosse, but he could ntit determine that the bacilli were able to mul¬ 
tiply within the ovslers. Mosnv, in his report to the French Government 
(1 !M)0), admits the possibility of oyster infection, but lie thinks that the oyster 
plays a very small nilr in-relation to the total morbidity of the disease. Mus¬ 
sels have also been found contaminated with typhoid bacilli, and it is stated 
that dried fish have carried the in fee lion. 

(r) Fill’s.— The importance of Hies in the transmission of the disease 
was brought out very strongly in the Spanish-American War in 1898. The 

h’eport of the Con.. (Heed, Vaughan, and Shakespeare) states that 

“ Hies were undoubtedly the most active agents in the spread of typhoid fever. 
Flics alternately vjsited and fed on the infected ftvcal matter and the food 
in the mess-tent. . . . Typhoid fever was much less frequent among members 
of messes who had their mess-tents screened than it was among thosy who 
took no such precautions." In the South African War there was a perfect 
plague of dies, particularly in the enteric fever tents, and among the army 
surgeons the opinion was universal that tliej had a great deal to do with the 
disseniinarton of the disease. Firth and Horroeks demonstrated the readi¬ 
ness with which Hies, after feeding on typhoid stools #r fresh cultures of 
typhoid bacilli, could infect sterile media. One of the most interesting 
studies on the question was made in the Chicago epidemic of, 1902 by Alice 
Hamilton. Flics iaught in two undrained privies, on the fences of two yards, 
on the walls of two houses, and in the room of a tvphoid-fever patient, were 
mod to inoculate eighteen tubes, and from five of these tubes typhoid bacilli 
"ere isolated. * 

(/) Contamination of the Soil. —Filth, hafl sewers, or cesspools can not 
in themselves cause typhoid fever, but they furnish the conditions suitable 
for the preservation of the bacillus, and possibly for its propagation. 

Dust may bo an important factor, though it has been shown that the 
bacilli die very-quickly when desiccated. In the dust storms during the South 
African YVar the food was’ofien covered with dust. Possibly, too, as Bar¬ 
ringer suggests, the dust on the railway tracks may become contaminated. 
Men w’orking on the tracks urC very liable to infection. 

Mowsa ob XiiV£CT)on.—W hile the bacilhut has its primary seat of action 
in the lymphatic tissues of the intestines, the fever is very largely due ti 
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its growth in the internal organs. As Maelngan very well puts it, thejiciion 
is .dual, one a local specific actioiS of the parasite on the glands of the intes¬ 
tines, and a general action of the organism pn the blood and tissues. A single 
bacillus in ten days, as he says, might produce a billion, and the incubation 
represents the period during which the bacilli are being reproduced. 

We may recognize the following groups:'1 . Ordinary typhoid fever with 
marl-ed enteric lesion*. An ijnmeuse majority of all the cases are of this 
character; and while the spleen and mesenteric glands arc involved the lym¬ 
phatic apparatus of the intestinal walls hears the brunt t of the' attack. 2.' 
Cases in which the intestinal lesions are very slight, and may bfi found only 
after a very careful search. In reviewing the cases of “ typhoid-.foyer'with¬ 
out intestinal lesions,’’ Opie and Bassett call attention to the faert that in 
many negative cases slight lesions really did* exist, utfiile .ig others death 
occurred so late that the lesions might have healed. IiLLSome cages the 
disease, is a general scptica-inia witli symptoms of severehjjriHcntion and higli 
fever and delirium. In others the main lesions mayVrtn organs—liver, 
gall-bladder, pleura, meninges, or even the endoeardittri Cuses iu^which 
the typhoid bacillus enters the body without m lesion of the intes¬ 
tine. In a number of the earlier cases reporte®i^jpjh the demonstration 
of the typhoid bacillus was inconclusive. In othefs the intestine showed 
tuberculous ulcers, through which the organisms may have entered. But 
after excluding all these, a few cases remain in which the demonstration of 
the typhoid bacillus was conclusive, eases in which death occurred early, and 
yet after a very careful search no intestinal lesions could be found. There 
were 4 cases in this series. l T ndoul»te<lly the intestinal le-ions may be so 
slight as not to be recognizable at autopsy. There is no conclusive evi¬ 
dence that typhoid bacilli ever enter the body except through the intestinal 
tract. 4. Mixed infections. It is well to distinguish, as Drcsehfeld points 
out,'between double infections, as with bacillus tuberculosis, the diphtheria 
bacillus, and the plasmoilia of Lavcran, in which two different diseases are 
present and can be readily distinguished, and the true mixed or secondary 
infections, in which the conditions induced by one organism favor the growth 
of other pathogenic forms; thus in the ordinary typhoid-fever cases sec¬ 
ondary infection with the colon bacillus, the streptococcus, staphylococcus, 
or the pneumococcus, is quite common. .">. Pam-typhoid infections. In 
1898 Gwyn reported a remarkable case from my clinic, which presented all 
of the clinical features of typhoid fever, but in which no serum reaction with 
fl. typhosus was present. From the. blood of this patient he isolated in pure 
culture a bacillus, differing from II. typhosus, but having properties inter¬ 
mediate between B. typhosus and B. eoli. This organism resembled one 
which was isolated in 1897 by Widal from an oesophageal*’abscess, and which 
he called a para-colon bacillus. In 1900 Cushing reported from the Johns 
Hopkins Hospital the cultivation of a similar organism from a costo-chon- 
dral abscess following an attack resembling typhoid fever. These organisms 
belong in a group which also contains It. ente.ritidis, described ns the cause 
of meat poisoning, and also several varieties causing diseases in animals. 
Since 1900, following the introduction of.more accurate bacteriological 
methods, similar organisms have been cultivated from numerous cases (now 
many hundreds) Clinically like mild typhoid. ' Enlargement of the spleen 
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has Men quite constantly present, while;rose,spots have been frequently seen, 
nail intestinal symptoms, even haemorrhages, have occurred, but perforation 
*' a!# " ot met wi th. Many eases have a very brief but acute course, re- 
Kinblmg food poisoning. The sequelae of ordinary typhoid fever may occur, 
and the para-typhoid organism has been isolated from the lesions of osteo- 
nyvelitis, an inllamed testis, and a cliondroste’rnal abscess. In the ordinary 
work of a.medical clinic the cases are not very common. There were only 8 in 
11"’ ] ® st 5 ,p0.eases in. my series. There have been about 15 autopsies (Birt), 
imi.i j uiUi.enterL> lesions. There is nothing in the clinical or anatomical 
features* to- differentiate it from ordinary typhoid, and for practical pur- 
po.-os thuyvmay be considered the same disease. The question is a bacterio- 
logical one, and the diagnosis rests upon the cultural peculiarities of the 
orgamsn* isolaiHt fr«h the blood or stools, and upon the agglutination tests. 

Lycal Ig/ectigl^The typhoid bacillus may cause a local abscess, cystitis, 
or eholccystitiTwBBK evidence of a general infection. 1. Terminal hjphoid 
mjcdwm In rajJgPatgnces tiie bacillus causes a fat* infection towards the 
enuof other oiseaQM^ Jgyt subjects may, of course, be* typhoid carriers. In 
two cases of maiigna^gy^se at the Johns Hopkins Hospital the bacilli 
aeie isolated from the^Boaf and there were no intestinal lesions. 

Products of the Growth of the Bacilli .—Brieger isolated from cultures 
a poison belonging to the group of ptomaines—typhotoxin. Later he and 
Fraonkel isolated a poison belonging to the group of .toxalbumins. Accord¬ 
ing to Pfeiffer, the chief poison belongs to the intracellular group of toxins. 
Skimpy Mai tin lias isolated a poison which is in the nature of a secretion, 
! mt (lot ' s not differ from that contained within the bacterial cell. Injected’ 
into animals it causes lowering of teni|)erature, diarrhoea, loss of weight, and 
degeneration of tire myocardium. Its chemical nature is not known. Sim- 
il.ii. but weaker, poisons may also be isolated from cultures of Bacillus.,coli 
ami other members df this group. Xo toxins have.yet been isolated which 
inu-ie changes in animals at all comparable to typhoid fe\er in human beings. 
Macfadyen and Howland, by mechanically breaking up the bacilli after they 
had been titizen by means of liquid air obtained toxins, which injected into 
monkeys had both antitoxic and antibacterial properties. 

Morbid Anatomy. I \testini.s. —A catarrhal condition exists through¬ 
out the small and large bowel. Specific changes occur in the .lymphoid ele¬ 
ments, chiefly at file lower end of the ileum. The alterations which occur 


arc most conveniently described in four stages: , 

L Hyperplasia , which involves the glands of Peyer in the jejunum and 
ileum, and to a variable extent those in the large intestine. The follicles 
me swollen, gravisluwhite. and the patches may project 3 to 5 nun., or may be 
j-ull more prominent. '1 he solitary glands, which range in size from a pin's 
'lead to a pen, are usually deeply imbedded in the submueosa, but project to 
a variable extent. Occasionally they arc very prominent, and may be almost 
I" duuculated. Microscopical examination shows at the outset a condition of 
li.'perrenjia of the follicles. Later there is a great increase and accumula¬ 
tion of cells of the lymph-tissue which may even infiltrate the adjacent 
imicosa and the muscularis; and the blood-vessels are more or less com¬ 


pressed, which gives the whitish, anaemic appearance to the follicles. T,he 
cells have all the characters of ordinary lymph-corpuscles. Some of them, 
0 
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however, are larger, epithelioid ami contain several nuclei. Occasional! 
cells containing red blood-corpuscles arc seen. This so-called medullary in lif 
tration, which is always more intense toward the lower end of the iMnn 
reaches its height from the >yg || i_h to the tenth day and then undergoes on t 
of two changes, resolution or necrosis. Death very rarely takes place at tin, 
stage. Evolution is accomplished by a fatty and granular change in t,, 
cells, which are destroyed and absorbed. A curious condition oftlie patch., 
is produced at this stage, in which they have a reticulated appearance, tli 
plaques a surface reticulee. The swollen* follicles in the Quitch .undergo re-, 
lution and shrink more rapidly than the surrounding framework, or what i 
more probable the follicles alone, owing to the intense hyperplasia, boioiu, 
necrotic and disintegrate, leaving the little pits. In this process superlii 1.1 
haemorrhages may result, and small ulcers may originate bv the fusion u, 
these superlicia! losses of substance. 

EScept histologically there is nothing distinctive in the hyperplasia of tin 
lymph-follicles; but djmrt from enteric we farclv see in ailiilts a marknl 
affection of these glands with fever. In children, however, it is not uncom- 
mon when death lias occurred from intestinal affections, and it is also nut 
with in measles, diphtheria, and starlet fever. 


2. Necrosis and Sloughinij —W hen the hyperplasia of the lvmph-folli' le* 
reaches a certain grade, resolution is no longer possible. The blood-\e—. |, 
become choked, there is a condition of amemie neero-is, and slouglis form 
which must be separated and thrown off. The neero-is is probably due in 
^jreat part to the direct aition of tin* bacilli. Aieordnur to M a 11 o ry. then- 
Occurs a proliferation of endothelial icIK due to the action of a toxin. Tlte-i 

cells are phagocytic in character, and the swelling of tlm intestinal lvujpl.I 

tissue is due almost entirely to their format ion. The nei rods, he think-, 
is dge to the occlusion ol the vein- and capillaries by librinous thrombi, wlmh 
owe their origin to degeneration of phagocytic cel Is.beneath tile lining endo¬ 
thelium of the vessels. The process may be superficial, affecting onlv ihe 
upper part of the mucous coat, or it max extend to and involve tlie siil.mn- 
CO»a. The “slough” may sometime- lie upon the IVver's paieli -caned 
involving more than the ep.tl.eliu.n (Mareb.iml). It is'alwav- more jniei,-, 
toward the lleo-cieeal valve, and in very seven- eases the greater part of tie 
mucosa of tip- last foot of the ileum may be converted into a brovvnish-hhu I- 
eschar. The necrotic area in the solitary glands forms a yellowish , 
.which often involves only the most prominent point of a follicle The extc ’ 
of the necrosis is very variable. It may pa- deep into the muscular com, 
reaching to or even perforating the perilomcinn. 

. 3 ’ Ulceration.— The separation of the neerotie tissue— -the sloiediin ' - 

is gradually effected from the edges inward, and results in*. fonua.ma 

llZfT’ "“."““l" 4 " 11 ° r < ll|- ectly proportionate to ,!„■ 

Zv 1 J CT0 7 1 t th( ' «‘««ire thick,Jss of the ... 

SI f Hf '»».'• '«• small and shallow. 

More commonly the slough ,n separating exposes the submneosn and nm- 
eularis, particularly the latter, which forms the floor of a majority of •ill 
typhoid ulcers. It is not common for an entire IVyer’s patch to «h,i..di 
avfay, and a perfectly ovoid ulcer opposite to the mesenterj is rarely seen. 
Irregularly oval and rounded forms arc most common. A large patch mav 
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I rodent *tliree or four ulcers divided by septa of mucous membrane. The 
■nniSai 6 or 8 inches of the mucous membrane of the ileum may form a 
n#e ulegr, in which are here and there islands of mucosa. The edges of 
1( . ulcer are usually swollen, soft, sometimes congested, and often under¬ 
lined. At a late period the ulcers near the valve may have very irregular 
lunious borders. The base of a typhoid ulcer is smooth and c/ean, being 
i-ually foiled of the submucosa or of the mu&eularis. 

, There may l>6 large ulcers near the valve and swollen hypersemie patches 
,|- l’eyer in tlje uppttr part of the ileum. 

■1. Healing *—This begins with the. development of a thin granulation 
n-Mie which covers the base. Occasionally an appearance is seen as if an 
her had healed in one place.and was extending in another. The muc-osa 
.raduallj* extends froth the edge, and a new growth of epithelium is formed, 
i'he glandular elements are reformed; the healed ulcer is somewhat depressed 
ind is usually pigmented. In /loath (Jitring relapse healing ulcers may be 
een in some jihtelies with fresfi ulcers in others. 

Wo may sav, indeed, that healiijg begins with the separation of the 
loughs, as, when resolution is impossible, the removal of the necrosed part 
s the first step in the process of repair. In fatal eases, we seldom meet with 
nidences of cicatrization, as the majority of deaths occur before this stage 
< reached. It is remarkable that no matter how extensive the ulceration has 
been, healing is never associated with'stricture, and typhoid fever does not 
ippear as one of the causes of intestinal obstruction. Within a very short 
nine all traces of the old ulcers disappear. 

LuidE Ivi'KSTixi:.—The cieeum and colon are affected in about one third 
if the eases. Soniotimes the solitary glands are greatly enlarged. The 
liters are usually larger in the ea-eum titan in the colon. 

J’ekpoimtiox of Tin: Bowel. —Incidence at Autopsy .— J. A. Scott’s 
tgures, embracing !l.Ti:( eases from recent English,iQanadian, and American 
sources, give 351 deaths from perforation among 1.037 deaths* from all 
tames, a percentage of 33.8 of the deaths and 3.8 of the cases, ffhc German 
statistics givfc a much lower proportion of deaths from perforation; Munich 
in 2.000 autopsies, 5.7 per cent from perforation; Basle in 2.000 autopsies. 
1.3 per cent from perforation;'Hamburg in 3.080 autopsies. 1.2 per cent 
from perforation (Hector Mackenzie, Lancet. 1003). At the Johns Hopkins 
Hospital among 1.500 cases of typhoid fever there were -13 with perforation. 
Twenty of these were operated upon, with 7 recoveries. One other ca-e died 
of the toxaemia on the eighth day after operation. At the Pennsylvania llos- 
t’Oal there were $0 eases of perforation among 1.018 cases. Chomel remarks 
that “the accident. i» sometimes the result of ulceration, sometimes of a true 
Cellar, and sometimes it is produced by the distention of the intestine, caus¬ 
ing (he rupture of tissues weakened bv disease." As a rule, sloughs are 
adherent about, the site of perforation. The site is usually in the ileum. 
333 limes in Hector Mackenzie’s collection of 2d l cases: the jejunum twice. 
H 11 ' large ^intestine 22 times, find the appendix 0 times in his series. As a 
T1| le, the perforation occurs within twelve inches of the. iloo-civeal valve. 
There may be two or three separate perforations. J. A. Scott describes two 
distinct varieties: first, the more common single, circular, .pin-point in size, 
due to the extension of a necrotic process through the base of a small ulcer. 
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The second variety, produced l^v a large area of tissue becoming .necroty 
ranges in size from the finger-tip to 3 cm. iu diameter. 

Death from Itivmorrhage occurred in 99 of the Munich cases, qnd in' 1 
of lST dcathS ln my 1,500 cases. The bleeding seems to result directly fmn 
the separation of the sloughs. I was note able in any instance to find tin 
bleeding vessel. In one case only a single patch had sloughed, and a iiyi 
clot was adherent to it. Thd bleeding may also come from the «oft swollci 
edges of the patch. • « „ 

The mesenteric glands show hyperasmia and subsequently become great h 
swollen. Spots of necrosis are common. In several of my cases suppuration 
had occurred, and in one a large abscess of the mesentery was present. The 
rupture of a softened or suppurating mesenteric gland, of which there arc 
only five or six cases in the literature, may cause cither fatal luemorrhage or 
peritonitis. LeConte has successfully operated upon the latter condition. The 
bunefi of glands in the mesentery, at the lower end of the ileum, is especially 
involved. The retroperitoneal glands are also swollen. 

The spleen is invariably enlarged ip the early stages of the disease. In 
11 of my series it exceeded 20 ounces (000 grains) in weight, in one 900 
grams. The-tissue is soft, even diffluent. Infarction is not infrequent. Rap¬ 
ture may occur spontaneously or as a result of injury. In the Munich autop¬ 
sies there were 5 instances of rupture of the spleen, one of which resulted 
fromjLgangrenous abscess. 

The bone-marrow shows changes very similar to those in the lymphoid 
,tissues, and there may be foci of necrosis (Longeope). 

The liver shows signs of parenchymatous degeneration. Early m the di¬ 
ease it is liypera'inic, and in a majority of instances it.is swollen, somcwb.it 
pale, on section turbid, and microscopically the cells are very granular and 
loaded with fat. Nodular areas (microscopic) occur in many cases, n- 
described by Hanford.' Heed, in Welch's laboratory, could not determine 
any relation between the groups of bacilli and these areas (Studies II). Some 
of the nodules arc lymphoid, others are necrotic. In 12 of the Munich autop¬ 
sies liver abscess was found, and in 3, acute yellow atrophy. In 2 of the 
series liver’abscess occurred. Pylephlebitis may follow abscess of the mesen¬ 
tery or perforation of the appendix. Affections of the gall-bladder are lmt 
uncommon,'and are fully described under the clinical features. 

Kidneys. —Cloudy swelling, with granular degeneration of the cells nt 
the convoluted tubules, less commonly an acute nephritis, may be present. 
Rayer, Wagner, and others described the occurrence of numerous smnll arr.i- 
infiltrated with round cells, which may have the appearance of lymphomata, 
or may pass on to softening and suppuration, producing, the so-called mil""'!! 
abscesses, of w.hich there were 7 cases in this series. The typhoid bacilli h.iu* 
been found in these areas. They may also be found in fne urine. The kid¬ 
neys in cases of typhoid bacilluria may show no changes other than cloudy 
swelling. Diphtheritic inflammation of the pelvis of the kidney may on US 
It was present in 3 of my cases, in one of which the tips of the papilla* " 
also affected. Catarrh of the bladder is not uncommon. Diphtheritic inll i" 1 ' 
mation of this viscus may also occur. Orchitis is occasionally met with. . 

• HEseniATOitY.OnoANs.—-Ulceration of the larvnx occurs in a certain unite 
ber of cases; in the Munich series it was noted 107 times. It may come oil 
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at the same time as the ulceration in the ilpum. It occurs in the posterior 
the insertion of the cords, at the base of the epiglottis, and on the 
nryiepiglottidcan folds. The cartilages are very apt to become involved. In 
ihe later periods catarrhal and diphtheritic ulcers may be present. • • 

CEdema of .the glottis was present in 20 of the Munich cases, in 8 of 
uhich tracheotomy was performed. Diphtlierftis of the pharynx and larynx 
is not very.uncommon. It occurred in a most extensive fbrm in 2 of my 
rases. »kobflJ pneumonia may be found early in the disease (see Pnf.cmo- 
rvi’iiu's), or .it mar be a lute event. Hypostatic congestion and the con¬ 
dition of the lung spoken of as splenization are very common. Gangrene 
of.the lung occurred in 40 cases in the Munich series; abscess of the lung 
in 14; haemorrhagic infarction,in 129. . Pleurisy is not a very common event. 
•Fibrinou| pleurisy oceurred in about ’0 per cent of the Munich cases, and 
empyema in nearly 2 per cent. 

Changes in the Circulatory System. —Heart Lesions,-i-Endocafditis, 
while not a common complication. is probably more frequent than is generally 
supposed. It was present without being suspected in three out of 101 autop¬ 
sies in this scrips, while in three other cases of my series the clinical symp¬ 
toms suggested its. presence. The typhoid bacilli have been found in the 
vegetations. Pericarditis was present in 14 cases of the Munich autopsies. 
Myocarditis is not very infrequent. In protracted cases the muscle-fibre is 
.usually soft, flabby, and of a pale yellowish-brown color. The softening may 
je extreme, though rarely of the grade described bv Stokes in typhus fever, 
li which, when held apex up by the vessels, the organ collapsed over the hand, 
brining a mushroom-like cap. Microscopically, the fibres may show little 
ir no change, even wjien the* impulse of the heart has been extremely feeble. 

\ granular parenchymatous degeneration is common. Fatty degeneration 
nay be present, particularly in long-standing cases with anaemia. The 
valine change is not common. The segmenting myocarditis, in which the 
emont substance is softened so that the muscles separate, has .also been 
ound, but prolmbly as a post-mortem change. 

Lesions of the Hlood-irsxeh. —Changes in the arteries are not infrequent, 
n 21 of 52 cases in our series, in which there were notes on the state of the 
orta, fresh endarteritis was present, and in 13 of (52 cases in which the eondi- 
, am of the coronary arteries was noted similar changes were founjl (Thayer). 

I Arteritis of a peripheral \ e-sel with thrombus formation is not uncom- 
jiaon. Bacilli have been found in the thrombi. The artery may be blocked 
11>> a thrombus of cardiac origin—an embolus—but in the great majority of 
jbistanoes they ard autochthonous and due to arteritis, obliterating or partial. 
Thrombosis in the vejns is very much more frequent than in the arterie-. but 
is not such a sdrious event. It is most frequent in the femoral, and in the 
left more often tlia/l the right. The consequent es are fully considered under 
the symptoms. 

Xekvous System. —There are very few obvious changes met with. Men¬ 
ingitis is extremely rare, li occurred in only 11 of the 2.000 Munich cases. 
The exudStion may he either serous, sero-fibrinous, or purulent, ami typhoid 
hncjlli have been isolated. Five eases of serous and one of purulent nieiiin- 
gitis occurred in our series (Cole). OptieJieuritis. which peeurs sometime^ 
h typhoid fever, has not, so far as I know, boon described in connection with 
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the meningitis. The anatomical lesion of the aphasia-seen not infrequently 
in children—is not known, possibly it is an encephalitis. Parenchymatous 
changes have been met with in the peripheral nerves, and appear to be not 
very uncommon, even when there have been no symptoms of neuritis. 

The voluntary- muscles show, in certain, instances, the changes described 
by Zenker,, which occur, however, in all long-standing febrile affections, and 
are not peculiar'to typhoid fever. The muscle substance withiq the sarcu- 
lemma undergoes either a granular degeneration or a hailing transformation. 
The abdominal muscles, the adductors df the thighs, and the. pectorals are 
most commonly involved. Rupture of a rectus abdominis lyis been found 
post mortem. Haemorrhage may occur. Abscesses may develop in the 11111 - 
cles during convalescence. t 

Symptoms. —In a disease so complex as typhoid feuer it will be ( well fir-t 
to give a general description, and then to study more fully the symptom-,^ 
complications, and sequel* according to the individual organs. 

General Description. —The period of incubation lasts from “ eight in 
fourteen days, sometimes twenty-three" (Clinical Society), during whhli 
there are feelings of lassitude and inaptitude for work. The onset is rarely 
abrupt. In the 1,500 cases there occurred at onset chills in 33-1, headache in 
1,117, anorexia in 825. diarrhoea (without purgation) ill 5Hi, epistaxis in 
323. abdominal pain in 113, constipation in 210, pain in right iliac fo.—a 
in 10. The patient at last takes to lus bed, from which event, in a majority 
of eases, the definite onset of the disease may be dated. During the first 
week there is, in some cases (but by 110 means in all, as lias long been taught). 
i steady rise in the fever, the evening record rising a degree or a degree ami 
1 half higher each day, reaching 103° or 101°. The pulse is rapid, from loo 
to 110, full in volume, but of low tension and 'iltuullyi'fttie; the tongue i< 
loajed and white; the abdomen is slightly distended and tender. Unless the 
fever is high there is nQ delirium, hut the patient eqmplains of headache, ami 
there may.be mental confusion and wandering at night. The bowels may hr 
constipated, or there may be two or three loose movements daily. Toward 
the end of the week the spleen becomes enlarged and the rash appears in the 
form of ro.'ic-eoloml spots, seen first on the skin of the abdomen. Cough and 
bronchitic symptoms are not uncommon at the outset. 

VA In the second week, in eases of moderate severity, the symptoms become 
aggravated; the fever remains high and the morning remission is slight. 
The pulse is rapid and loses.its dicrotic character. There is no longer head¬ 
ache, but there are mcutal -torpor and dulness. The face looks heavy; I he 
lips are dry; the tongue, in severe cases, becomes drv also; The abdominal 
symptoms, if present—diarrhoea, tympanites, and tenderness—become aggro- 
1 rated. Death^may occur during this week, with pronounced nervous symp- 
Itoms, or, toward the end of it, from haemorrhage or perforation. In nnld 
cases the temperature declines, and by the fourteenth day may lie normal 

In the third week , in cases of moderate severity, the pulse ranges frein 
110— to 130; the temperature now shows marked morning remissions, and 
there is a graduaj decline in the fever. The loss of flesh is now more noth <“ 
able, and the weakness is pronounced. Diarrhma and meteorism may new 
occur for the first time. Unfavorable symptoms at this stage are the pul¬ 
monary complications, increasing feebleness of the heart, and pronounced 
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delirium, «with muscular tremor. Special dangers are perforation and hsem- 
.orrhage. 

•With the fourth week, in a majority of instances, convalescence begins. 
'L’he ^temperature gradually reaches the normal point, the diarrhoea stops, 
the tongue cleans, and the desire for food returns, in severe cases the fourth 
and even the fifth week may present an aggravated picture of the .third; the 
patient groys weaker, the pulse is more rapid aud.feeble, the* tongue dry, and 
the abdomen^distended, lie lies in a condition of profound stupor, with low 
muttering delirium .and subsultus tindinum, and passes the faeces and urine 
involuntarily.’.Heart-failure and secondary complications are the chief dan¬ 
gers of this period. 

In the fifth and sixth weeks protracted eases may still show irregular 
fever, nnfl convalescence may not set ih until after the fortieth day. In this 
period we meet with relapses in the milder forms or slight recrudescence of 
the fever. AtJLhis tinie, too, occur many of the complications and sequelae. 

Special Fkattres anii SWurroxiS.— Mode of Onset .—As a rule, the 
symptoms come on insidiously, and the patient is unable to fix definitely 
the time at which he began to feel ill.* The following are the most important 
deviations from this common course: 

(a) Onset with Pronininci'il. sometimes Sudden. Xrrrons Manifestations. 
—Headache, of a severe and intractable nature, is l>v no means an infrequent 
initial symptom. Again, a severe facial neuralgia may for a few days put 
the practitioner off his guard. Tn cases in which the patients have kept about 
and. as they say, fought the disease, the very first manifestation may be pro¬ 
nounced, delirium. Such patient3 may even leave home and wander about? 
for days. In rare ceases tile disease sets in with the most intense, cerebro¬ 
spinal symptoms, simulating meningitis—severe headache, photophobia, re- 
Ifaction of the head, twitching of the muscle*, and even convulsions. Occa¬ 
sionally drowsiness, stuppr. and signs of basilar meningitis may exist for ten 
days or more before the characteristic symptoms develop: the onset may be 
mth mania. 

t h) With. Pronounced Pulmonary Symptoms .—The initial bronchial 
catarrh may he of great severity and obscure the other features outlie disease. 
More striking still are those eases in which the disease sets in with a single 
chill, with pain.in the side and all the characteristic features of lobar pneu- 
nionm. or of acute pleurisy; or tuberculosis is suspected. 

('•) With Intense Uaslro-intcstinal Symptoms .—The incessant vomiting^ 
and pain may lead to a suspicion of poisoning, or the case may be sent to 
flu: surgical wards for appendicitis. 

(d) With symptoms of an anile nephritis, smoky or bloody urine, with 
much albumin*and tube-casts. 

(r) Ambulatory Form .—Deserving of especial mention fire those cases 
of typhoid fever in which flip patient keeps about and attempts to do work, 
or perhaps takes a long journey to his home. lie may come under observa¬ 
tion for the first time with a •temperature of 104° or 105°. and with the rash 
"'ell out.* Many of these eases run a severe course, and in general hospitals 
tl'ty contribute largely to the total mortality. Finally, there are rare in¬ 
stances in which typhoid is unsuspected until perforation, or a profuse haem- 
orrhage from the bowels occurs. 
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Facial Aspect, —T?«r| y ip the diseas e the cheeks, arc llifshed andi fha, eyes 
brigh t. T oward I hfycnd of the &rst week the expression becomes moroJh.t- 
less, and when the disease is well established the patient has a dull.and. heavy 
look. There is never the rapid anaemia of malarial fever, and the color of the 
lips and cheeks may be retained even to the,third week. 

Feyek— (a) Regular Course.. (Chart TI.)—In the stage of invasion the 
fever rises steadily during tie first five or six days. The evening temperatim 
is about a degree or a degree and a half higher than th§ morning remission, 
so that a temperature of 104° or 105° is not uncommon by .the end of the lir-f 
week. Having reached the fastigium or height, the fever then ‘persists wiili 
very slight daily remissions. The fever may be singularly persistent ami 
but little influenced by bathing or other measures. At the end of the second 
and throughout the third week the temperature 'becomes jnore distinctly remit¬ 
tent. The difference between the morning or evening record may be 3° or 4", 
and the morning temperature may even be normal. ICfalls by lysis, and the ' 
temperature is not considered normal'until th« evening record is at 98.2'. 

(6) Variations from the typical temperature curve are common. We do 
not always see the gradual step-like asbent in the early stage; the eases do 
not often come under observation at this time. When the disease sots in 


with a chill, or in children with a convulsion, the temperature may rise at 
once to 103° or 104°. In many cases defen escenee occurs at the end of the 
second week and the temperature may fail rapidly, reaching the normal 
within twelve or twenty hours. An inverse typo of temperature, high in t lie 
morning and low in the evening, is occasionally seen but has no especial 
Significance. 

Sudden falls in the temperature may occur; thus, as shown in Chart IV, 
a drop of 0.4° may follow an intestinal haunorrhngo, and the fall mnv be u rv 
apparent even before the blood has appeared in the stools. Sometimes dur¬ 
ing the anaemia which follows a severe haemorrhage from the bowels there am 
remarkable ( oscillations in the temperature, Hvperpyrcxia is rare. In onlv 
58 of 1,500 cases did the fever rise above 100°/ Before death the fever mav 
rise; the highest 1 have known was 1_09.5°. 

(c) Post-typhoid Variations. (1) Recrudescences .—After a normal tem¬ 
perature of perhaps five or six days, the fever may rise suddenly to 102 or 
103°, without constitutional disturbance, furring of the tongue, or abdomi¬ 
nal symptoms. After persisting for from two to four days the tempera¬ 
ture falls. Of 1,500 cases, 92 presented these post-tvphoid elevations, brief 
notes of which are given in the Studios on Tvphoid Fever. Constipation, 
errors in diet, or excitement inav cause them. These attacks are a frouuent 
source of anxiety to the practitioner. They arc verv common, and it is not 
always possible to say upon what they depend. As a rule, if the rise in tem¬ 
perature is the result of the onset of a complication, such as pleurisy or 
thrombosis, there is an increase in the leucocytes. Naturally one suspods 
at the outset a relapse, but there is an absence of the step-like ascent, and 
as a rule the fever falls after lasting a few days,, 

( 2 ) The Sub-febrile Stage of Convalescence .—In children, in very nerv¬ 
ous patients, and in cases with anamiia, the evening temperature may keep 
up for weeks after the tongue has cleaned and the appetite has returned. 
This may usually be disregarded, and is often best treated by allowing tie' 
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Chart TI.—Typhoid Peter with Relapse. 
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patient to get up, and by stopping the use of the thermometer. Of .course 
it is important not to overlook any latent complications. 

(3) Hypothermia. —Low temperatures «in typhoid fever are common, 
following the tubs, or spontaneously in the third and fourth week in the 
periods of marked remissions, and following luemorrhage. An interesting 
form is the persistent hypothermia of convalescence. For ten days or more,, 
particularly in tin? protracted eases with great emaciation, the tcpiperature 
may be 96.5° or 97°. It is of no special significance. 

(d) The Fever of the Relapse.—This, Is a repetition in many instances 
of the original fever, a gradual ascent and maintenance for a,few days at 
a certain height and then a gradual decline. It is shorter than the original 
pyrexia, and rarely continues more than two or three weeks. (Chart II.) 

(c) Afebrile Typhoid. —There are eaVes described in which the chj,cf fea¬ 
tures of the disease have been present without the existence of fever. They 
are extremely rare in this country. I have seen a case, afebrile at the thir¬ 
teenth day. and in which the rose spotk and oHer features persisted till the 
twenty-eighth day. 

(/) Chills occur (fl) sometimes wifi! the fever of onset; (b) occasion¬ 
ally at intervals throughout the course of the disease, and followed by sweats 
(so-called sudoral form) ; (c) with the advent of complications, pleurisy, 
pneumonia, otitis media, periostitis, etc.; (d) with active antipvretie treat¬ 
ment by the coal-tar remedies; (<■) occasionally during the period of defer¬ 
vescence without relation to any complication or sequel, probably due to a 
septic infection; (/) according to Tlerringham, chills may result from con¬ 
stipation. There are cases in which throughout the latter half of the disease 
chills recur with great severity. (See Chills in Typhoid (fever. Studies II.) 

Skiw—T he characteristic rash of the di-ease consists of hyperannic spots, 
widely appear from the seventh to the tenth day, usually at first upon the 
abdomen. They are slightly raised, flattened papules, which can be felt dis¬ 
tinctly by tli,e finger, of a rose-red color, disappearing on pressure, and rang¬ 
ing in diameter from 2 to I mm. They were present in 93.2 per cent of the 
white patients and 20.6 per cent of the colored. Thcv come out in> successive 
crops, and after persisting for two or Ihree days they disappear, occasionally 
leaving a brownish stain. The spots may be present upon the back, and not 
upon the abdonien. The eruption may be very abundant over the whole skin 
of the trunk, and on the extremities. There were 81 in which they occurred 
oy the arms, 17 on the forearms, 43 on the thighs, legs 15, face 5, hands 3. 
llie cases with very abundant eruption are not necessarily more severe. As 
already noted, the typhoid bacilli have been found in the spots." Of variations 
in the rash, frequently the spots are capped by small vehicles. Cases that 
have not been carefully sponged may show sweat vesicles, either miliary or 
sudaminal. In 38 cases in my series there were purpuric‘Spots. Three of 
the cases were true haemorrhagic typhoid fever. The rash may not appear 
until the relapse. In 21 cases in our series the rose spots came out after the 
patient was afebrile. 

A branny desqugmation is not rare in children, and common in' adults 
after hydrotherapy. Occasionally the skin peels ofE in large flakes. 

Anujng other skin lesions in typhoid fever the following may be-men- 
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Exifthvma .—It is not very uncommon in the first week of the disease to 
find a diffuse erythematous .blush—E. typt’osum. Formerly we thought this 
might be due to quinine. . 

The tache cerebrate, a red line with white borders, is readily produced 
bv drawing the nail over the skyi, a vaso-motor phenomenon of no special sig¬ 
nificance. Sometimes the skin may have a peculiar mottled piqk and white 
appearance. E. exudativum, E. nodosum, and .urticaria may be present. 

IfiT/irs. —Ilerpqs is certainly rare in typhoid fever in comparison with 
lls great frequency in malarial fVver and in pneumonia. It was noted in 
■pi of our l.qOO cases, usually on the lips. 

The taches bleualres — Peliomala—Macula: ccrulrr. —These are pale-blue 
or steel-gray spots, subcuticular, fiom 1 to 10 mm. in diameter, of irregu¬ 
lar online and moat abundant about the chest, abdomen, and thighs. They 
sometimes give a very striking appearance to the skin. They are due.lo lice 
(see Pediculosis). 

Skin Gangrene. —Tn eliihfrrbn npinS. may occur; as reported by McFarland 
in the Philadelphia epidemic of 18S18 there were many cases with multiple 
areas of gangrene of the skin. The nose, ears, and genitals may be attacked. 

Sir calx .— At the height of the fever the >kin is usually dry. Profuse 
sweating is rare, but it is not very uncommon to set 1 the abdomen or chest 
limi't with perspiration, particularly in the reaction which follows the hath. 
Sweats in some instances constitute a striking feature of the disease. They 
may occasionally he associated with chilly sensations or actual chills. Jae- 
i oud and others in France have especially described this sudoral form of 
typhoid fever. There may he recurring paroxysms of chill, fever, and sweifts 
(even several in twenty-four hours), and the case may be mistaken for one 
of intermittent fc\er. The fever toward the end of the second week and 
during the third week may be intermittent. The characteristic rash is usu¬ 
ally present, and. if absent, the negative conditioq of the blood is sufficient 
to exclude malaria. The sweating may occur chiefly in the third and fourth 
weeks. 

(Edema of the skin occurs: 1. As the result of vascular obstruction, most 
commonly of a vein, as in thrombosis of the femoral vein. ’'...In connection 
"ith nephritis, very rarely. 3. In association with the amentia and cachexia. 
A yellow color of the palms of the hands and of the soles of the feet is not 
uncommon. The hair falls out after the attack, but complete baldness is rare. 
I have once seen permanent baldness. The nutrition of the nails sudors, aijd 
during and after convalescence transverse ridges may occur. A peculiar odor 
is exhaled from the skin in some cases. Whether due to a cutaneous exhala¬ 
tion or not, there certainly is a very distinctive smell connected with many 
patients. Nathan Smith describes it as of a “semi-cadaverous, musty char¬ 
acter.” 

Tinea: atrophica \—Tfines of atrophy may appear on the skin of the abdo¬ 
men and lateral aspects of the thighs, similar to those seen after pregnancy. 
They have been attributed,to neuritis, and Duckworth has reported a case 
in which the skin adjacent to them was hyperawthetic. 

, Bed-sores are not uncommon in protracted cases, with great emaciation. 
As a rule, they result from pressure and are seen upon the sacrum, more 
rarely the ilia, the shoulders, and the heels. These are less common, I tKink, 
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since the introduction of hydrotherapy. Scrupulous care and watch fulness 
do much for their prevention, but it is to be remembered that in cases with 
profound involvement of the nerve ccntres»acute bed-sores of the back ami 
heels may occur with very slight pressure, and with astonishing rapidity.^ 

Boils constitute a common and troublesome sequel of the disease. They 
appear to be,more frequent after hydrotherapy. 

V Circulatory System. —The blood presents important changes.. The fol¬ 
lowing statements are based on studios which it. S. T (layer has made in 
my wards (Studies I and IT!): ‘During the first two weeks there may be 
little or no change in the blood. Profuse sweats or copious djprrhoea may, 
as Hayem has shown, cause the corpusofes—as in the collapse stage of cholera 
—to rise above normal. In_lkc third week a fait usually takes place in cor¬ 
puscles and hemoglobin, and the number may sink rapidly even to l.JOO.OOO 
per c. mm., gradually rising to normal during convalescence. jAMien the 
patient«first gets up, there may be a slight fall in the number of corpuscle-.. 
The average maximum loss is about 1,01)0,000 tdi the c. mm. 

The amount of'htemoglobin is always reduced, and usually in a greater 
relative proportion than the number of' red corpuscles, and during recov¬ 
ery the normal color standard is reached at a later period. ' Lcueopenia— 
r hypoleucocytosis—is present throughout the course. Gold baths iuerea-e 
temporarily the number of leucocytes in the peripheral circulation. The 
absence of leucocytosis may be at times of real diagnostic value in distinguish¬ 
ing typhoid fever from various septic fevers and acute inflammatory processes 
The polymorphonuclear leucocytes are normal in number, while the lympho¬ 
cytes are relatively increased. When an acute inflammatory process occurs in 
typhoid fever the leucocytes show an increase in the polynuclear forms, and 
this may be of great diagnostic moment. 

The accompanying blood-chart shows these changes well. (Chart III.) 

The post-typhoid anaqnia may reach an extreme .grade. In one of my 
cases the blqod-corpuscles sank to 1. 300.000 per c. mm. and the lnvmoglobin 
to about 20 per cent. These severe grades of anaunia are not common in 
my experience. In the Munich statistics there were 54 cases with general 
and extreme jnamiia. 

Of changes in the blood plasma very little is known. 

The pulse in typhoid fever presents no special characters. It is increased 
in rapidity, but not always in proportion to the height of the fever, and thh 
WJ be a very special feature in the early stages. As a rule, in the first week 
it is above 1QQ, full in volume and often dicrotic. There is no acute disease 
with which, in the early stage, n dicrotic pulse is so frequently associated 
Even with high fever the pulse may not be greatlv accelerated. As the dis¬ 
ease progresses the pulse becomes more rapid, feebler, and small. In ti per 
cent of our cases the pulse rate rose above 140 (Thayer).* In the extreme 
prostration of severe cases it may reach 150 or more, and is a mere undula¬ 
tion—the so-called running pulse. The lowered arterial pressure is mam- 
fest in the dusky lividity of the skin and co!dness*of the hands and feet 

During convalescence the pulse gradually returns to normal, and occa¬ 
sionally becomes very slow. After no other acute fever do we so frequently 
meet with, bradycardia. I have counted the pulse as low as 30. and in¬ 
stances are on record of still fewer beats to the minute. Tachycardia, while 



[ess common, may be a very troublesome, and persistent feature of con¬ 
valescence. 

* Blood, Pressure .—This is usually from 115-120 m. m. Hg. (Riva-Ilocci 
instrument) in systole. The diastolic pressure has the normal relationship 
to the systolic, and averages 85-100 m. m. Hg. Thdre is a gradual fall during 
the course to about 100-110 m. m. Hg. at the beginning of apyresia. In two 
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22 per cent of our cases. Absencf of the first sound is rare. Gallop “rhythm 
is not uncommon. In the extreme feebleness of the graver forms, the first 
and second sound become very similar, and*the long pause is much shortened 
(embryoeardia). 

Of cardiac complications, pericarditis i* < iaia_6Hd has been met with 
chiefly in children and in association with pneumonia. It was present iu 
three of my series'and occurfed in only 14 of the 2,000 Munich post mortem'. 
Endocarditis was fqund_post mortem in. three cases, and the physical signs , 
suggested its presence in three other cases in the series. Myocarditis is more 
co mmon, and is indicated bv a progressive weakening of the heart-sound and 
enfeeblement of the action of the organ. 

Complications in the Arteries. —- Arteritis with thrombus formation oc¬ 
curred in four cases in the series, one in the branches of the middle tercbral. 
two in the femoral, and one in the brachial. In one case gangrene of the 
leg followed. I saw a similar case with Itoddick, in Montreal, in which 
obliteration of the left femoral artery occurmf'on the sixteenth day, and of 
the vessel on the right side on the twentieth day, with gangrene of both feet. 
Pain, tenderness, and swelling occur over the artery, with diminution of di>- 
appearanee of the pulsations and coldness and blueness of the extremity. 
In two of the eases these symptoms gradually disappeared, and the pulsation 
returned not only in the peripheral, but in the affected vessels (Thayer). 
Keen refers to 46 eases of arterial gangrene, of which 8 were bilateral, 10 on 
the right side, and 10 on the left. 

t Thrombi in the Veins. —In our series there were 41 instances, distributed 
in thcTfoIIowing veins: femoral 20. popliteal 5, iliac 5, veins of the calf -Y, 
internal saphenous 3, pulmonary artery alone J, pulmonary artery and com¬ 
mon iliac 1, axillary vein 1 (Thayer). I saw one case in the right circum¬ 
flex iliac vein. Femoral thrombosis is the most common, and almost inva¬ 
riably in the left vessel,*dvie. as Liebermeister suggests, to the fact that the 
left iliac vein is crossed by the tight iliac artery, and the blood flow is not 
so free. The symptoms of this complication are very definite-t-fhe fever may 
increase or recur. Chills occurred in 11 of all the cases. Pain aitd swelling 
at the site ate constantly present, and the thrombotic mass can be felt, not 
always at first, nor is it well to feel for it. .Swelling of the leg follows a- a 
rule, but it is rarely so extreme, and never. I think, so painful ns the puer¬ 
peral phlegmasia alba dolens. In the iliac thrombosis the pain may be severe 
«tod lead to the suspicion of perforation, as in one of our cases. Loucocv- 
tosis is usually present, in 12 cases it rose above 10,000. Five of the 39 cases 
died, 2 only as a result of the thrombus; in the case of axitlary thrombosis 
from pulmonary embolism, in one embolism of the inferior cava and right 
auricle from tliQ dislocation of a piece of thrombus from tho left iliac vein 
Thayer examined 16 of the patients at varying periods after convalescence, 
and found in every case more or less disability from the varices and persist¬ 
ent swelling. In some cases, however, the recovery is complete. 

JJI&kstjve fsxsiEM.— Loss of appetite, is eaiiy, and, as a rule, the relish 
for food is not regained until convalescence. Thirst is constant, and should 
be fully and freely gratified. Even when the mind becomes benumbed ami 
tha patient no longer asks for water, it should be freely given. Th o. tongue 
presents the changes inevitable in a prolonged fever. Early in the disease 
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it is n*6e+; swolien, and coated with a thin white fur, which, as the fever 
jirogresses, becomes denser. It may remain moist throughout. It is small 
m'size and tends to be red at tht‘.edges and tip. In severe cases, particu¬ 
larly those with delirium, the tongue becomes very dry, partly owing to the 
fact that such patients breathe*with the mouth open. It may be covered 
■v^ith a brown or brownish-black fur, or with crusts between which are cracks 
and fissuroe. , .Acute glossitis occurred in one easft at the onset of the relapse. 
In these eases the taeth and lips may be covered with a dark brownish matter 
called sordcs —a mixture of food, epithelial debris, and micro-organisms. By 
keeping fife mouth and tongue clean from the outset the fissures, which are 
extremely painful, may be prevented. During convalescence the tongue grad¬ 
ually becomes clean, and the fur is thrown off, almost imperceptibly or occa¬ 
sionally «in flakes. • 

The secretion of saliva is often diminished; salivation is rare. 

Pamtijis was present in -15^ of the 2,000 Munich eases, it occurred in 
11 cases in my series; of thlsq, 5 died. It is most frequent in the third 
week in very severe cases. Bxtensiye sloughing may follow in the tis-ues 
of the neck. Usually unilateral, and in a majority of cases going on to sup¬ 
puration, it is regarded as a very fatal complication, but recovery has fol¬ 
lowed in eight of my cases. It undoubtedly may arise from extension of 
inflammation along Steno's duet. This is probably not so serious a form 
as when it arises from metastatic inflammation. In four cases the subrnax- 
illary glands were involved alone, in one a cellulitis of the neck extended 
from the gland and proved fatal. Parotitis may occur after the fever ha| 
subsided. A remarkable localized sweating in the parotid region is an occa¬ 
sional sequel of the .abscess. 

The pharynx may be the seat of'slight catarrh. Sometimes the fauces 
ire deeply-congested. Membranous pharyngitis, a serious and fatal com¬ 
plication, may come oi> in the third week. 'Difficulty in swallowing may 
result from ulcers of the (esophagus, and in one of our cases stricture fol- 
owed.* Thyroiditis may occur with abscess formation. 

The gastric symptoms are extremely variable. Nausea and vomiting are 
lot common. There are instances, however, in which voiniting,»resisting all 
neasurcs, is a marked feature from the outset, and may directly cause death 
Vom exhaustion. Vomiting does not often occur in the second and third 
seeks, unless associated with some serious complication. I'lccis have been 
found in tiie stomach, llauuatemesis occurred in I of our eases. 

Intestinal Symptoms .—Dinrrlicca is a‘very variable symptom, occurring 
a from 20 lo 30*pcr cent of the cases. Of 1,500 cases, 510 bad diarrhoea before 
■nlering, 200 during their stay m hospital. The small percentage may be 
hie to the fact that we use no purges or intestinal antiseptics. Its absente 
oust not be takerf as an indication that the intestinal lesions arc of slight 
'lent. I have seen, on several occasions, the most extensive infiltration and 
deration of the Peyer’s glands of the small intestine, with the colon filled 
v ith solid fa'ces. The diarrlltea is caused less by the ulcers than by the asso- 
■inled catarrh, and, ns in tuberculosis, it is probable that when this is in the 
luge intestine the discharges are more frequent. It is most common toward 


•Mitchell, (Esophageal Complications in Typhoid Fever (Studies II). 
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the end of the first and througlyiut the second week, but it may det occur 
until the third or even the fourth week. The number of discharges ranges 
from 3 to 8 or 10 in the twenty-four hcrurs. They are usually abundant, 
thin, grayish-yellow, granular, of the consistency and appearance of pea-soup, 
and resemble very much/ as Addison rcmaiked, tho normal contents of the 
small bowel. The reaction is alkaline and the odor offensive. On standing, 
the discharges separate into’a thin serous layer, containing albumia and salts, 
and a lower stratum, consisting of epithelial debris , remnants Qf food, and 
numerous crystals of triple phosphates, blood may be in«small amount, and 
only recognized by the microscope. ^ Sloughs of the Peyer’s. glands occur 
either as grayish-yellow fragments or occasionally as ovoid itnasses, an inch or 
more in length, in which portions of the bow/d tissue nd|he found. The 
:bacilli are not found in the stools until the end of the*fir| B fe the middle of 
the second week. Constipation was present in at per caak® the cases. 

Hemorrhage from the bowels is a serionscqmplicatfqj^bccurring in from 
3 to 5 per cent of all cases. It had oceurredMfi 90 of the 2,000 fatal Munich 
cases. In 1,500 cases treated in my wards, hemorrhage occurred in 118, and 
/in 12 death occurred directly from the Vaunorrhage. It was present in 3.77 
per cent of Murchison’s 1,504 cases. There may be only a slight trace of 
blood in the stools, but too often it is a profuse, free haunorrhage, which 
rapidly proves fatal. Tt occurs most commonly between the end of the second 
/and the beginning of the fourth week, the time of the separation of the 
' sloughs. Occasionally it results simply from the intense hyperiemia. It usu¬ 
ally comes on without warning. A sensation of sinking or collapse is experi¬ 
enced by the patient, the temperature falls, and may, as in the annexed chart, 
drop 6° or 7° in a few hours. Fatal collapse may supervene before the blood 
appears in the stool. Hietnorrhage usually occurs in cases of considerable 
severity. Graves and Trousseau held that it was not a very dangerous symp¬ 
tom, but statistics show that death follows in from 30 to 50 per cent of 
the eases. • 

It must not be forgotten that melaaia may also be part of a general hieni- 
orrhagic tendency (to be referred to later), in which case it is associated with 
peteohiie and ha?maturia. There may be a special family predisposition to 
intestinal haemorrhages in typhoid fever. 

Meteorisn/, a frequent symptom, is not serious if of moderate grade, hut 
when excessive is usually of ill omen. Owing to defective tone in the wall-. 
«n severe cases to their infiltration with serum, gas accumulates in the, small 
and large bowels, particularly in tho latter. Pushing up the diaphragm, it 
interferes very much with the action of tho heart and lun£s, and may al~" 
favor perforation. Gurgling in the right iliac fossa exists in a large propor¬ 
tion of all the eases, and indicates simply the presence of gas hnd fluid faces 
c in the colon and caecum. • 

Abdominal pain and tenderness were present in three-fifths of a scries 
of 500 cases studied with special reference to the point by T. McCrae. In 
some it was only present at the onset. Pain occurred during the course in 
about one-third of the cases. This is due- in some instances to condition' 
apart from the bowel lesions, such as pleurisy, distention of the bladder, and 
phlebitis. It maj associated with diarrhoea, severe constipation, a painful 
■spleen, or acute abdominal complications. Pain occurs with some cases of 
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haemordlage, but' is most constantly presept with perforation. In a large 
group no cause could be found for the pain, and if other symptoms.be asso¬ 
rt 611 the condition may lead to error in diagnosis. Operation for appendi¬ 
citis has been performed in the early stage of typhoid fever, owing to the 
combination of pain in. the right iliac fossa, fever and constipation. This 
Ijas happened twice at the Johns Hopkins Hospital. 
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first week, in the great majority jfc is at the height of the disease in the third 
week, anjd much more frequently in the severe cases, particularly those asso¬ 
ciated with tympanites and haemorrhage. • It may occur, however,, in vSry 
mild cases and with great suddenness, when the patient is apparently pro¬ 
gressing favorably, 

Symp toruutf.J’erforation .—By far the most important single indication is 
a sudden , sharp nain of increasing severity,.often paroxysmal in character. It 
is rarely absent, except in the small group of cases with profound toxemia.. 
The situation is most frequent in flip hypcgnvHc r ’"gin ri and to the right of 
the middle line. v Tenderne ss on pressure is present in the great, majority of 
cases, usually in the hypogastric and'right iliac regions, sometimes diffuse; 
it may only be brought out on deep pressure. t As LeContc points out, when 
the perforation happens to be in contact with the parietal peritoneum tin- 
local features on palpation arc much more marked than when the perforated 
ulcer is next to a coil or to the mesentery. . There may be early j yritnhilH w 
qf theJiladder, with frequent micturition, aiW pain extending toward the 
penis . 11 A third important sign is muscle Rigidity, increased tension, and 
spasm on any attempt to palpate. With the onset of these features the 
patient may have' signs of shoc k—a full in temperature, an im-ronse in tl m 
rap idity of the pulse and respirations, and slight sweating. Following these 
features in a few Hours there is usually a reaction, and then the^featurcs of 
general peritonitis become manifest to a more or less marked degree. Among 
the general features, the facies of the patient shows changes; there is in¬ 
creased, pallor/a pinched expression of the fare, and as the symptoms pro¬ 
gress and toward the end a marked JLi ippocratio faoi es, a-dusky suffusion, 
and thefforehead bathed in a clammy perspiration. , The,temperature, which 
often drops at the onset of a perforation, rises with the increase of the peri¬ 
tonitis. The pulse quickens, is running and thready, the heart’s action 
becomes progressively mqre feeble, and there is an increase in the frequency 
of the respiration. Vomiting is u_Yaiialilc_feainre; it is prespnt in a major¬ 
ity of the cases, fjiopnng h I s commo n and may occur early, but more fre¬ 
quently late. 


The local, abdominal features are often more important than the gen¬ 
eral, as it is surprising to notice how excellent the condition of a patient 
may be with,perforative peritonitis. Limitation of the respiratory move¬ 
ments is usually present, perhaps confined to the hypogastric area, xln- 
(ff^sing distention is the rule, but perforation and peritonitis may occur, 
it is to be remembered, with an abdomen flat or even scaphoid, xlncreasing 
pam on pressure,^increasing muscle spasm and tension of the welfare im¬ 
portant signs Percussion may reveal a flat note in the .flanks, due to exu¬ 
date. .. Auscultation may show absence of peristalsis, and auscultatory pereus- 

Z v he 7 ™?^ S ti° W r pr r nCC ° E air free in thc Peritoflamm. 7 A friction 
2 /r n’V fGW h T S ° f thc 0DSct of the Perforation., Oblitcr- 
tvmnanv , T nipple Iino “V b * caused by excessive 

! y a P a y ua Rpd obhteratlon of . b ver flatness in a flat, or a not much dis- 
tended abdomen, is a valuable sijrn Eximinniinn .1 n , 

Min.,, in th. ™l,i. ot ll ‘« “*“> ">»' 
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fkm«Tai pprifflnitia without jjerforation <»f the bowel, may occur by exten- 
' sion from an ulcer, or by rupture of a softened mesenteric gland, or, as in 
one recenf case™n my scries, fronf inflammation of the Fallopian tubes. It 
was present in 2.2 per cent of the Munich autopsies. 

Perforation is almost invariably fatal. In a few cases healing takes place 
spontaneously, as is beautifully shown in one of the Pennsylvania Hospital 
specimens,Sir the orifice may be closed by a tag of omentunf, as in a remark¬ 
able case reported by J. Milton Mijlcr. 

There is a groifp of eases in which hmmorrhage complicates the perfora¬ 
tion and adds4o the difficulty, in diagnosis. In 7 of our 43 cases haemorrhage 
accompanied the perforation; in 3 others the haemorrhage had occurred some 
days before. , 

The diagnosis of perforation, easy enough at times, is not without serious 
.difficulties. The conditions for which it lias been mistaken in my wards have 
been: appendicitis, occurring during the course of the typhoid fever, plflebitis 
of the iliac vein with great jlAi, lnemorrhagc, and in one case a local perito¬ 
nitis without perforation, for which po cause was found. Kecovery followed 
the exploratory operation, which was made in all but one (haemorrhage case) 
of these cases. 

Th e sp^ EBx is usually enlarged, and the edge was felt below the costal 
margin in 71.6 per cent of my cases. Percussion is uncertain, as, owing to 
distention of the stomach and colon, even the normal area of dulness may 
not be obtainable. I have seen a very large spleen post mortem, wlicn durine 
life the increase in size was not observable. 

Liver. —Symptoms on the part of this organ are rare. 

(aj Jaundice was present in only 8 eases of my series. Catarrh of 
the ducts, toxaimia, abscess, and occasionally gall-stones are the usual 
causes. 

(b) Abscess. —Solitary abscess is exceedingly rase and occurred in but 3 
cases in my series. It. may follow the intestinal lesion or more* commonly 
one of the complications, as parotitis or necrosis of bone. Suppurative pyle¬ 
phlebitis, Which is more frequent than abscess, may follow perforation of 
the appendix. Suppurative cholangitis has been described. 

(c) Cholecystitis occurred in 19 cases of the series. Camac * has col¬ 
lected 115 cases, in 21 of which perforation occurred. Pain in the region 
of the gall-bladder is the most constant symptom. Tenderness, muscle spasm 
with rigidity, and a gall-bladder tumor arc present in a majority of the eases* 
Jaundice is inconstant. With perforation there may be a marked drop in 
the fever and tfie onset of signs of peritonitis. In simple cholecystitis the 
urgency of the symptoms may abate, and reedvery may follow. Suppura¬ 
tion may occur with infection of the bile passages. Mouthy or years after 
(eighteen years in Hunncr’s case) the bacilli may cause cholecystitis or gall¬ 
stones. Typhoid bacilli have been found by Cushing as a cause of cholecys¬ 
titis in a patient who had never had typhoid fever. 

(d) Gall-Sto nes. —Bemhdim called attention to the frequency of chole¬ 
lithiasis after typhoid fever. It is probably associated with the presence 

typhoid bacilli in the gall-bladder (see under Gall-Stones). 

•—---——-i-1— 

* Studies In Typhoid Fever, Series III, Johns Hopkins Hospital Reports, vol. viiL 
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Respiratory System. — Epistaxis. an early symptom, precedes typhoid 
fever more commonly than any other febrile affection. It is occasionally 

profuse and serious. . 

Laryngitis is not very common. The ulcers nnd ihe perichondritis lavo 
already been described. (R^qma, apart from ulceration, is rare. In the 
United States the laryngeal complications of typhoid fever seem much less 
frequent than on* the Continent. I have twice seen severe perichondritis; 
both of (he cases recovered, one after the expectoration of iargd portions of the, 
thyroid cartilage. 

Keen and 1 dining have collected $21 cases of serious surgical complica¬ 
tions of the larynx. General emphysema mav follow the perforation of an 
ulcer. Stenosis is a very serious sequence. 

From some recent studies it would appear that pifralysis of the laryn¬ 
geal muscles is much more common than w? have supposed. Przedborski 
>v (Jolkma nil's Sammlung, No. ISO) lip systematically examined the larynx 
in 100 consecutive cases and found 2. r ) y/jtih paralysis. The condition is 
nearlv alwavs due to neuritis, sometinjes'in connection with affections of 
other nerves. 

Bronchitis is one of the most frequent initial symptoms. It is indicated 
by the presence of sibilant rales. The smaller tubes may be involved, pro¬ 
ducing urgent cough and even slight cyanosis. Collapse and lobular pneu¬ 
monia may also occur. 

Lobar pneumonia is met with under two conditions: 

" 1. At the outset the pneumo-typhus of the Germans. This occurred in 
three of our cases. After an indisposition of a day or so, the patient is seized 
with a chill, has high fever, pain in the side, and within forty-eight hours there 
are signs of consolidation and the evidences of an ordinary lolmr pneumonia. 
The .intestinal symptoms may not occur until toward the end of the first 
week or later; the pulmonary symptoms persist, crisis does not occur; the 
aspect of the patient changes, and by the end of the second week the clinical 
picture is that of typhoid fever. Spots may then be present and doubts as 
to the nature of the case are solved. Tn other instances, in thd absence of 
a characterise eruption, the case remains doubtful, and it is impossible to 
say whether the disease has been pneumonia, in which the so-called typhoid 
symptoms have developed, or whether it was typhoid fever with early implica¬ 
tion of the lungs. This condition may depend upon an early localization of 
♦he typhoid bacillus in the lung. 

2. Lobar pneumonia forms a serious and by no means infrequent com¬ 
plication of the second or third week—in 1!) of our cases, ft was present in 
over 8 per cent of the Munich cases. The symptoms are visually not marked. 
There may be ;io rusty sputa, and, unless sought for, the condition is fre¬ 
quently overlooked. The etiological agent, in these cases Is still in dispute 
Typhoid bacilli have been isolated from the sputum by Jehle, Ran, and others 
They have also been isolated from the consolidated lungs at autopsy, but m 
such cases the pneumococci may have been origiilally present, and the typhoid 
bacilli secondary invaders. In all cases of pneumonia during typhoid fever 
occurring in the Johns Hopkins Hospital and coming to autopsy, the pneu¬ 
mococci could be demonstrated in the consolidated lung. Infarction, abscess, 
and gangrene are occasionally pulmonary complications. 
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Hypostatic congestion of the lungs an<^ ccdema, due to enfeebled circu¬ 
lation in the later periods of the disease, are very common. The physical 
signs are defective resonance at the bases, feeble breath-sounds, and, on deep 
inspiration, moist rfiles. 

Haemoptysis may occur. Cr«agh reports a case" in which it caused death. 

Pleurisy was present in about 8 per cent of the Munich autopsies. It 
may occui; at the outset—plcuro-typhoid—or slowly during convalescence, 
in which case it is almost always purulent and due to the typhoid bacilli. 

Pneumothorax .is rare. Ilale White has reported two cases, in both of 
which pleurisy existed. After death, no lesions of the lungs or bronchi were 
discovered. The condition may be due to straining, or to the rupture of a 
small pyasmic abscess. It mly occur also during convalescence. 

Nnnyous SvsxEih— Cerebrospinal f Form. —As already noted, the disease 
may set in with intense and persisting headache, or an aggravated form of 
3 neuralgia. There are cases in vtdiicli the effect of the poison is manifested 
on the nervous system early gndyfcith the greatest intensity. There are head-' 
ache, photophobia, relruction ; irf the neck, marked twi tellings of the muscles, 
rigidity, and even convulsions. In such cases the diagnosis of meningitis is 
invariably made. The eases showing marked meningeal features during the 
course of the disease may be divided into three groups. First, those with symp¬ 
toms suggestive of meningitis, but without localizing features and without 
at post mortem the anatomical lesions of meningitis. In every series of 
cases numerous such examples occur. Secondly, the eases of so-called serous 
meningitis. There is a localization of typhoid bacilli in the eerebro-i-pinal 
fluid and a mild inflammatory reaction, but without suppurative meningitis 
Cole has collected thirteen such cases, five of them occurring in our series. 
Probably more frequent lumbar punctures will show that this occurs not 
infrequently. Thirdly, true typhoid suppurative meningitis duo to B. typho¬ 
sus. Only one such casjp occurred in our series, am} Cole has collected thir¬ 
teen from the literature. Meningitis in typhoid fever is occasionally due to 
other organisms, as tubercle bacilli, and the micrococcus intraeellularis. 
Marked convulsive movements, local or general, with coma and delirium, are 
seen also in thrombosis of the cerebral veins and sinuses. , 

Delirium, usually present in very severe cases, is certainly less frequent 
under a rigid plan of hydrotherapy. It may exist from the outset, but usu¬ 
ally does not occur until the second and sometimes not until the third week. 
It may be slight and only nocturnal. It is, as a rule, a quiet delirium, though 
there are cases in which the patient is very noisy and constantly tries to get 
out of bed, and, unless carefully watched, may escape. The patient docs 
not often become maniacal. In heavy drinkers the delirium may have the 
character of ■delirium tremens. Even in cases which have no positive 
delirium, the mental processes are usually dulled and the aspect is listless 
and apathetic. In severe cases the patient passes into a condition of uncon¬ 
sciousness. The eyes may be open, but he is oblivious to all surrounding cir¬ 
cumstances and neither knows nor can indicate his wants. The urine and 
faices arfe passed involuntarily. Ill this pseudo-wakeful state, or eonm-vigil, 
as it is called, the eyes are open and the patient is constantly muttering. 
The lips and tongue are tremulous; there are twitchings of the fingers and 
Wrists—H qt»p jtns_tendinum and carphologia, He picks a£ the bedclothes or 
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grasps at invisible objects. The^c are among the most serious symptoms of 
the disease and always indicate danger. 

Convulsions in typhoid fever are rare. 'There were 8 instances in sixteen 
years among between fifteen and sixteen hundred cases. They occur: .first, 
at the onset of the disease, particularly in aliildren; secondly, as a manifes¬ 
tation of the toxasmia; and thirdly, as a result of severe cerebral complica¬ 
tions—thrombosis, meningitis, or acute encephalitis. Occasionally in con¬ 
valescence convulsions may occur from unknown causes. Of the 8 cases 
3 died. * • 

Njurilis, which is not uncommon—11 cases in the series—nyiy be local, or 
a wide-spread affection of the nerves oTf the legs or of both arms and legs. 

Loj&L-Njeui'itis .—This may occur during (h o hei ght , of the fe ver or after 
conva lescence is established. Tt may Jet in with agonizing pain, apd with 
sensitiveness of the affected nerve trunks. The local neuritis may affect t 
the ntfrves of an arm or of a leg. and invqlve chiefly the extensors, so that 
there is wrist-drop or foot-drop. The arrtr lit 'teg may be much swollen 
and the skin over it erythematous. Painful muscles arc not uncommon, par¬ 
ticularly in the calves. I have reported a scries of cases (Studios IJT). 
Painful cramps may also occur. In some of the cases of painful legs the 
condition is a myositis; in others the swelling and pain may he due to throm¬ 
bosis in the deeper veins. 

A curious condition, probably a local neuritis, is that which was first 
described by Ilandford ns tender ioes, and which appears to lx; much more 
common after the cold-bath treatment. The lips and pads of the toes, rarely 
fhe pads at their bases, become exquisitely sensitive, so that the patient can 
not bear the weight of the bedclothes. There is no discoloration and no 
swelling, and it disappears usually within a week or ten days. 

Multiple neuritis in typhoid fever comes on usually during cn uvqlesnenee 
The legs may be affected or the four extremities. The cases are often dilli- 
cult to differentiate from those with subacute poliomyelitis. R ecovery is 
t he rule. 

Poliomyelitis may occur with the symptoms of acute ascending paral¬ 
ysis and prqye fatal in a few days. More frequently it is less acute, ami 
causes either a paraplegia or a limited atrophic paralysis of one arm or leg. 

Hcmiplegyi is a we. .complication. Francis Hawkins has collected 17 
cases from the literature; aphasia was present in 12. The lesion is usually 
thrombosis of the arteries, less often a meningo-cnccphalitis. The aphasia 
usually disappears. 

True tetany occurs sometimes, and has been reported in‘connection with 
certain epidemics. It may set in during the full height outlie disease. 

Typhoid Psychoses.—' There are tb*«e-^«mp*..of, cases: %jt, an initial 
delirium, which may be serious, and cause the patient to Vender away from 
his home, or he may even become maniacal; secondly, the psychosis-asso¬ 
ciated, directly with the pyrexia and the toxaemia; in a few cases this outlasts 
the disappearance of the fever for months or.even years; and, lastly, the 
asthenic psychosis of convalescence, more common after typhoid th‘an after 
any ot er fever. fhe^wegnosis is usually good. Edsal has recently studifd 

condition in children, finding 69 cases in the literature, of which 43 
recovered. 
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Thete is a distressing pnst.-t. yphnid - na arantl ie m'/i . in which for months or 
even for years the patient is unable to get into harmony with his sur- 
rcAi ridings. 

SJiBCiAL_ Senses. —f?ye.-+C'onjunctivitis, simple or phlyctenular, some¬ 
times with^ keratitis andi iritis, may develop. ^ Panophthalmitis has been< 
reported in one case in association with haemorrhage (Finlay). Lqs&of accom¬ 
modation jnay occur, usually in the asthenia of»eonvaleseence. Oeula-motor 
paralysis has been §een, due probably to neuritis. Retinal haemorrhages may 
occur alone or in association with btlier haiinorrhagic features. Double optta 
ueuxitis has l^ccn described in the course ot the fever. It may be independent 
of meningitis. Atrophy may follow, hut, these complications are excessively 
rare. Cataract,may. follow inflammation of the uveal tract.' Other rare com-, 
plications are thrombosis of flic orbital veins and orbital haemorrhage. (See 
J)e Sehweinitz in Keen’s monograph for full consideration of the subject.) 

Ear .—Otitis media is not frffrequent, 2.5 per cent in llengsPs collected 
cases. We have never fs(tin^*|lie typhoid bacillus in the discharge. Seri¬ 
ous results are rare; only one-case of mastoid disease occurred in our series. 
The otitis may-set-in with a chill and an aggravation of the fever. 

Renal System. —Retention of urine is an early symptom and may be the 
canse of abdominal pain. It may recur throughout the attack, guppres- 
sioii.Mf-uriue is rare. The urine is usually diminished at first, has the ordi¬ 
nary febrile characters, and the pigments are increased. Later in the disease 
it is more abundant and lighter in color. 

Polyuria is not very uncommon. The amount of water depends very 
much on the fluid taken. In certain eases enormous quantities are passed, 
up to seven and eight quarts. While most common during convalescence, the 
increase may be sudden in the second week at the height rtf the fever, as in 
a ease reported by Fussell. Patients treated by what is known as the wash¬ 
ing-out method, in whigh large quantities of water ;ire taken, may pass enor¬ 
mous amounts, 18 or 19 litres. One of my patients passed as /nuch as 23 
litres in one day! 

The Diazo-react ion of Ehrlich .—Two solutions are employed, kept in 
separate 'Wiles*'one containing a saturated solution of mlpH y wi fe-arid in 
a solution of hydr ochloric arid (50 ee. to 1,000 ee.); the other a half per 
cent solution of gadiuni-Jiitrite. To make the test, a few cubic centimetres 
of urine are placed in a small test-tube with an equal quantity of a mixture 
of the solution of the sulphanilie acid (40 ce.) and the sodium nitrite (1 cc.),, 
Hie whole being thoroughly shaken. One cubic centimetre of ammonia is 
then allowed to 1 flow carefully down the side of the tube, forming a colorless 
zone above the yellow urine, and at the junction of the lwo -a deep hr nwnish- 
rotLginjj wilL-ha-a apn if the r ngntinn ia pmawm With normal urine a lighter 
brownish ring is produced, without a shade of red. The coldr of the foam of 
the mixed urine and reagent, and the tint they produce when largely diluted 
with water, are characteristic, being in both cases of a delicate rose-red if the 
diazo-reaction be present; bnt if not, brownish-yellow. It was found in 894 
of 1,467 eases. It may be present previous to the occurrence of the rash, and 
fy? late as the twenty-second dnv. The value of the test is lessoned by its 
occurrence in cases of mijiary tuberculosis, in malarial fever, and occasion¬ 
ally in the acute diseases associated with high^fsi.er. The •uiQtsxic coefficient 
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in typhoid fever is high and is gaid to be increased by the tubs. In cases 
passing large quantities of urine the diazo-reaction is very feeble or even 
absent. ' 

Bacilluria occurs in about one-third of the cases, caused by the typhoid 
bacilli. The urine may be turbid from tlic^r presence and in the test-tube 
give a peculiar shimmer. There may be millions of bacilli to the cubic milli¬ 
metre without pyuria or any symptoms of renal or bladder trouble. Thu 
bacilli may be present in the urine for years after thq, attack (see Gwyn, 
Studies III). Of 51 cases during the session of 1900-1901 in my clinic,* 
Cole found typhoid bacilli in the urine in 16. 

The renal complications in typhoid' fever may be thus grouped: 

(ft) Febrile albuminuria is common and of no special significance. It 
was present in 999 of 1,500 cases, 66 per cent. Tube easts were present in' 
568 cases, 37.8 per cent. Ilwmoglobinuria occurred in one case. 

(by Acute nephritis at the onset or during the height of the disease— 
the nuphro-typhus of the Germans, thfe fievra'fffpj^ide a forme renale of the 
French—may set in, with all the symptoms-of acute Bright’s disease, mask¬ 
ing in many instances the true nature of the malady. After an indisposi¬ 
tion of a few days there may be fever, pain in the back, and the passage of 
a small amount of bloody urine. 

(c) Nephritis during convalescence is rare, and is usually associated with 
amend a and cedoma. Chronic nephritis is a most exceptional sequel of the 
disease. 

(d) The lymphomatous nephritis, described by E. Wagner, and already 
feferred to in the section on morbid anatomy, produces, as a rule, no 
symptoms. 

(0 B,yV r ' a > a n °t uncommon complication, may be associated with the 
typhoid or the colon bacillus, less often with staphylococci. It disappears 
during convalescence. It is usually due to a simple.catarrh of the bladder, 
rarely to aivintense cystitis. 

if) Post-typhoid Pyelitis .—One or both kidneys may he involved, either 
at the height of the disease or during convalescence. There may be blood 
and pus at fijst, later pus alone, varying in amount. A severe pyelonephritis 
may follow. ffsx&UZShlic abscess is a rare sequel. 

System.-— Orchitis is occasionally met with. Kinnicutt has 
collected 53 cases in the literature. It is usually associated with a catarrhal 
Urethritis. Induration or atrophy may occur, and more rarely suppuration. 
It was present in 4 cases in my scries. In 1 case double hydrocele developed 
suddenly on the nineteenth day (Dunlap). <■ 

Agu£#.jna&hili&, which may go on to suppuration, is a rare complication. 
It was present in 3 cases of my series, during the fever and In one late in 
convalescence. . 

Gfi SB Pps Among the most common and troublesome of the 

sequel® of the disease are the bojifiJ&siQns. .In a few cases the bone lesions 
occur at the height of the disease or even earlier, A boy was admitted in the 
second week of an attack of typhoid fever with acute.pedostitis of the frontal 
bone and of one nb. Of 237 cases collected by Keen there' were periostitis 
11$, necrosis m 85 and caries in 13. They are, I am sure, much more frequent 
than the figures indicate. Six cases came under my notice in the course of a 
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year, amf formed the basis of Parsons’ paper {Studies II). The legs are chieiy 
involved. In Keen’s series the tibia was affected in 91 cases, the ribs in 40. 
The typhoid bone lesion is apt tcf form what the old writers called a cold 
abscess. Only a few of the cases arc acute. Chronicity, indolence, and a 
remarkable tendency to recurrence are perhaps ’the three most striking 
features of the typhoid bone lesions. A bony node may be left by the typhoid 
periostitis. • » • 

, Al'lhritis. wail present in 5 cases of my series. Rheumatic and septic forms 
are described, as well as a typhoid arthritis proper. The complication is exceed¬ 
ingly rare, and yet Keen has collected from the literature 84 cases. One of the 
most important points relating to it is the frequency with which spontaneous 
dislocations occur, particularly, of the hip. 

7 yrfMtuLSpine (ftibnev).—During the disease in protracted cases, more 
, often during convalescence, the .patient complains of pain in the lumbar and 
sacral regions, perhaps after alight jar.or shock. Stiffness of the back, pain 
on movement, and lenderil&S'on/pressure are the chief features, but there are 
in addition marked nervous, somfctimps hysterical manifestations. The diag¬ 
nosis of spondylitis, Pott’s disease, or perinephritie abscess, etc., may be made. 
The examination is negative. The patient is afebrile, as a rule. The outlook 
is good. In rare instances there may be perispondylitis, but usually the condi¬ 
tion is a neurosis (Studies I). 

Tho mneetes -may be the seat of the degeneration already' referred to, but it 
rarely causes any symptoms. Haemo rrhage occasionally occurs into the muscles, 
and late in protracted cases abscesses may follow. Rupture of a muscle, usually 
the rectus abdominis, may occur, possibly associated with acute hemorrhagic 
myositis. „ 

Post-typhoid Septicaemia and Pyaemia. —In very protracted cases there may 
recur after defervescence a slight fever (100°-101°), with sweats, which is,pos¬ 
sibly septic. In other cases for two or three weeks there are recurring chills, 
often of great severity. They are usually of no moment in the absence of signs 
of complication. (See Studies II and III.) 

Typhoid' pyajmia is not very uncommon, (a) Extensive furunculosis may 
be associated with irregular fever and leucocytosis. (6) Following the fever 
there may be multiple subcutaneous “ cold ” abscesses, often with a dark, thin 
bloody pus. A score or more of these may appear in different .parts. Pratt 
has isolated the bacillus in pure culture from the subcutaneous abscesses, (c) A 
crural thrombus may suppurate and cause a wide-spread pymmia. (d) In raro 
instances suppuration of the mesenteric glands, of a splenic infarct, a slough¬ 
ing parotid bubo' a perinephric or perirectal abscess, acute necrosis of the bones, 
or a multiple suppurative arthritis may cause pyaemia. In other cases follow¬ 
ing bed-sores or a furunculosis there occurs a general infection with pyogenic 
organisms, with fatal result. In three such eases in our series staphylococci 
were cultivated from the blood. In one case with many chills late in the dis¬ 
ease, nnd the general condition excellent, typhoid bacilli were cultivated from 
the blood. > 

Association of other Diseases. —Erysipelas is a rare complication, most com¬ 
monly met with during convalescence. In 1,420 cases at Basel it occurred 10 
times. Griesinger states that it is met with in 2 per cent. , Measles or scarlet 
fover may develop during the fever or in convalescence. Chicken-pox and noma 
8 
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have been reported in children. Bscudo-niembranous inflammations may occur 
in the pharynx, larynx, or genitals. 

Malarial and typhoid fevers may be assdciated, but a majority of the cases 
of so-called typho-malarial fever are either remittent malarial fever or true 
typhoid. It is interesting' to note that among the 829 cases of tvphoijl fever 
plasmodia frere found in the blood during the course of the disease in only J. 
case. (See Lyon* Studies III.) Many of our typhoid-fever eases •came from 
malarious regions. • 1 

The symptoms of influenza may precede the typhoid fever, or the two dis¬ 
eases may run concurrently. There ar<; cases of chronic influenaa which simu¬ 
late typhoid fever very closely. . j 

Typhoid Fever and Tuberculosis. —(rt)Tho, diseases may coexist. A per¬ 
son with chronic tuberculosis may contract the fever. * Of 80 autopsies in 
typhoid fever, 4 presented marked tuberculous' lesions. Miliary tuberculosis 
and ty‘phoid fever may occur together. t (b) C^sms'o^typhoid fever with pulmo¬ 
nary and pleuritic symptoms may suggest tiiberctylwb at the onset, (c) There 
are five types of tuberculous infection, which may simulate typhoid fever: 
the acute miliary form (page 298); tuberculous meningitis (page 301 )j tuber¬ 
culous peritonitis (page 310) (the acute toxaemia of certain local lesions (page 
306); an<£ forms of ordinary pulmonary tuberculosis. And, lastly, pulmonary 
tuberculosis may follow typhoid fever. In a large majority of such cases the 
disease has been tuberculosis from the onset, which has begun with a low fever 
and features suggestive of typhoid fever. 

^ In epilepsy and in chronic chorea the fits and movements usually cease dur¬ 
ing'an attack, and in typhoid fever in a diabetic subject the sugar may be 
absent during the height of the disease. , 

Varieties of Typhoid. —Typhoid fever presents an extremely complex symp¬ 
tomatology. Many forms have been described, some of which present exaggera¬ 
tion of common symptoms, others modification in ihe course, others again 
greater intensity of action of the poison on certain organs. As we have seen, 
when the nervous system is specially involved, it has been called the cerebro¬ 


spinal form; when the kidneys are early and severely affected, nephro-typhoid; 
when the disease begins with pulmonary symptoms, pneumortyphoid; with 
pleurisy, pleuro-typhoid; when the disease is characterized throughout by pro¬ 
fuse sweats, the sudoral form of the disease. It is enough to remember that 
typhoid has no fixed and constant course, that it may set in occasionally with 
«ymptoms localized in certain organs, and that many of its svmptoms arc 
extremely variable in one epidemic uniform and text-book-like, in another 
slight or .not met with. This diversified symptomatology ftas led to many 
clinical errors, and in the allsence of the salutary lesson^ of morbid anatomy 
it is not surprising that practitioners have so often been led altrav. We may 

recognize with Murchison the following varieties: * 

1 . The mild and abortive forms. Much attention has been paid of late to 
the milder varieties of typhoid fever—the typhus lcvissimus 'of Griesingir. 
Woodruff, of the United States Army, has caliedf special attention to the groat 
danger of neglecting these mild forms, which are often spoken nf im Wimp tain 
%£T.anlgialarial fever, “acclimation,” “ground,” and “miasmatic.” fevers. 
During the prevalence of an epidemic there may be cases of fever so mild that 
the patient does not go to bed. The onset may be sudden, particularly in chil- 
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dren. ‘fhe general symptoms arc slight, the pulse rate not high, the fever 
rajely above 102°. Rose spots are usually present, with splenic enlargement. 
Diarrhoeajs rare. The Widal reaction is present in a majority of the patients 
TOfTmay be a marked tendency to relapse. While infrequent, characteristic 
complications and sequel® may gtve the first positive clue to the nature of the 
1 trouble. J. B. Briggs has studied 44 of these mild cases from nJy clinic, in 
which jhe fever lasted 14 days or less. Rose spoil were present in. 24, and the 
.Widal reaction In 26. There were .three relapses. It can not be too forcibly 
impressed upon the profession that it is just by these mild cases, to which so 
little attention is paid, that tlje disease pray be kept up in a community. 

2. The- grave .form is usually characterized by high fever and pronounced 
nervous symptoms. In this.category, too, come the very severe cases, setting in 
with pneumonia and Bright’s.disease, and with the very intense gastro-intestinal 

i or cerebro-spinal symptoms., 

3. The latent or amby^tgn form of typhoid fever, which is particularly 

common in hospital practM •*The symptoms are usually slight, and the patient 
sca rc el y feels ill enough to go to besj. .lie has languor, perhaps slight diarrhoea, 
but keeps about and may even attend to his work throughout the entire attack. 
In ^ther instances delirium sets in. The worst eases of this form are seen in 
sailors, who keep up and about, though feeling ill and feverish. When brought 
to the hospital they often have symptoms of a most severe tvpe of the disease. 
Hiemorrhage or perforation may be the first marked symptom of this ambula¬ 
tory type. Sir W. Jcnner has called attention to the dangers of this form, and 
particularly to the grave prognosis in the case of persons who have travelled 
far with the disease in progress. * 

Uamorrliagic. Typhoid Fever .—This is excessively rare. Among Ouskow’s 
fi,513 cases there were 4 fatal cases with general lunmorrhagic features. Only 
three instances were present in our series. Hminorrhagcs may be marked from 
the outset, but more commonly they come on during .the course of the disease. 
The condition is not necessarily fatal. Several of those reported bv Xicholls 
from the Royal Victoria Hospital, Montreal, recovered. (See Hamburger 
Studies III?) ' 

An afebrile typhoid fever is recognized by authors. Licbcrmcister says that 
the cases were not uncommon at Basel. The patients presented lassitude, de¬ 
pression, headache, furred..tongue, lossoiLappetite, slow pulse, .and even the 
spots and enlarged spleen. I have seen the temperature normal on the sixteenth 
<%> while the spots did not come out until later. 

T.xiaUMB'dihfm'm eHitTOBN.—Griffith collected a series of 325 cases in 
children under fwo and a half years; 111 of these were in the first year. Out 
°f a total of 278 cases in which the result was recorded, 142 died. The cases 
we not very uncommon. The high mortality in Griffith’s paper was probably 
•hie to the fact thlt only the more serious cases are reported. The abdominal 
symptoms are usually mild; fatal haemorrhage and perforation are rare. 
Amon g. Hfiqji el®, qjghasia. nqm§, and bcguuUidons are stated to be more common 
ln children than in adults. Two of our cases were under one year of age. 

TItjhoid Fbvhe in thb Agbd.—A fter the sixtieth year the disease runs 
s Jess favorable course, and the mortality is very high. The fever is not so 
flifit, but complications are more common, particularly pneumonia and heart- 
failure. 
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Ty piioid veb i*r Pbbonan»y.— Pregnancy affords no anuawut Y’agai nst 
typhoid. In 1,500 of our eases to September 10, 1004, 438 of which wgre 
females, there were 6 eases. Goltdnmmer noted 26 pregnancies in 600 cases 
of typhoid fever in the female. It is more commonly seen ip„lhe,lkatjialf of 
pregnancy. The pregnancy is interrupted iff about 65 per cent of the cases, 
usually in the second week of the disease. In the obstetrical department Of tlie 
Johns Hopkins flospital (*J. W. Williams) there have been (tfl January, 
1905) three eases of puerperal infection,with bacillus typh&sus. One case, 
showed a localized lesion of the chorion, from which cultures wore obtained 
(Little). 

Typhoid Fnyeis in tiik Fcetus. —From the recent studies of Fordycc, 
J, L. Morse, and F. W. Lynch, wc may joncluda that the typhoid bacillus may 
pass through the placenta to the child, causing a typhoid' septieamiia,‘without 
intestinal lesions. Lynch has recently collected' 16 such eases. Infection of 
the foetus docs not necessarily follow, Jmt ivhqiLjnfoctcd the child dies, either 
in utero or shortly after birth. Thc.Wi^jjt reactroh has been obtained with 
foetal lilpod. Its presence does not indiogtw that the child has survived infec¬ 
tion in utero, as the agglutinating substandfe may filter through the placenta. 
They may also be transmitted to the nursling through the milk, and cause a 
transient reaction. The reaction could not be obtained with foetal blood from 
which typhoid bacilli were cultivated (Lynch). 

gEi,.y psK.—Relapses vary in frequency in different epidemics, and, it would 
appear, in different places. The percentages of different authors range from 
g per cent (Murchison), 11 per cent (Biiumler), to 15 or 18 per cent (Immer- 
niann). In 1,500 eases there were 113 relapses, 11.4 per cent. 

We may recognize the ordinary, the intcrcurrcnt, and the spurious relapse. 

The ordinary relapse sets in after complete defervescence. The average 
duration of the interval in Irvine's eases was ajittle over five days. 

In one of my cases tlfcre was complete a pyrexia for twenty-three days, fol¬ 
lowed by a* relapse of forty-one days’ duration; then a pyrexia for forty-two 
days, followed by a second relapse of two weeks’ duration. As a rule, two of 
the three important symptoms—step-like temperature at onset, '‘roseola, an 
enlarged spl«m—should be present to justify the diagnosis of a relapse. The 
intestinal symptoms are variable. The onset may be abrupt with a chill, or 
the temperature may have a typical ascent, as shown in Chart I. The number 
of relapses range from 1 to 5. In a ease at the Pennsylvania Hospital in 1904 
♦he disease lasted eleven months and four days, during which there were six 
relapse;-. The attack is usually less severe and of shorter duration. Of 
Murchison s 53 cases, the mean duration of the first attack was about twcnlv- 
six day s. of the relapse, fifteen days. The mortality ofwrelapse-eases is not 
high. . ‘ 

The intet current relapse is common, often most severe, and is responsible 
for a great many of the most protracted cases. The temperature drops and 
the patient improves; but after remaining between 100° and 102° for a 
few 4ays, the fever’again rises and the patient 1 enters upon another attack, 
which may be even more protracted, and of much greater intensity than the 

■ Spurious relapses are very common. They have already been referred to 
on page . 2. under post-typhoid elevations of temperature. They are recrudes- 
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ccnces of the fever due to a number of causef. It is not always easy to deter- 
. mine whether a relapse is present, particularly in -eases in which the fever 
persists for only five or seven days-without rose-spots and without enlargement 
of the spleen. 

^- Undoubtedly a reinfection from within, yet of the conditions favoring the 
occurrence of relapse we as yet know little. Durham has advanced an interest- 
ingrthcory; Every typhoid infection is a complex prfienomenort caused bv groups 
of bacilli alike m species but not identical, as shown by their serum reactions, 
fihe antitoxin formed in the blood fluring the primary attack neutralizes only 
one (or several) groups, the remaining groups still preserving their pathogenic 
power. Following an errQE.ia.,dief l , or some 1 ml i scroti on these latter groups 
may multiply sufficiently to_ pij^a.jaunfcction. Multiple relapses may be 
similarly explained. Bacteriological pfoof of this interesting theory has not yet 
been given. * 

Diagnosis.— There are sevqfal points to note. In the first place, typhoid 
fever is the most commonfoflhfl. Iwfptidued fevers. Secondly, it is extraordi- 
aarily variable in its manifestation^. Thirdly, there is no such hybrid malady 
as typho-malarial fever. Fourtl^, errors in diagnosis are inevitable, even 
under the most favorable conditions. 

DA^_FOft_DiAG^ic)his. (a) General .—Xo single symptom or feature is 
characteristic. The quart is often suggestive, particularly the occurrence of 
cpistaxis, and (if seen from the start) the ascending fever. The steadiness of 
the fever for a week or longer after reaching the fastigium is an important 
point. The irregular remittent character in the third week, and the intermit¬ 
tent features with chills, are common sources of error. While there is nothing 
characteristic in the jiulse, cUcmiisin is so much more common early in typhoid 
fever that its presence is always suggestive. rTbn .rash is the most valuable 
single .sign' and with the fever usually clinches the diagnosis. The enlarged 
spleen.is of less importqnce, since it occurs in all febrile conditions, but with 
the fever and the rash it completes a -diagnostic triad of the disease. / The 
absence of Iqucoeytpsis.nnd thaiusscnco of.Ehrlich's reaction are valuable acces¬ 
sory signs. • 

(6) Specifi c.— (1) Isolation of Typhoid Bacilli from the fllood.—Xew 
methods have given better results in this procedure, which has been carried out 
extensively in my ward by Cole, and I can testify to its great value in doubtful 
cases and in the acute septic forms. The hypodermic puneturc'of a vein for 
the blood causes little or no pain. 

(2) Isolation of Typhoid Bacilli from the Stools .—Cultures from the stools 
have proved of diagnostic value. A new and very satisfactory method is that 
of von Drigalski anjf Conradi (Zeit. f. Hygiene,-Bd. 3i)), largely used in the 
campaign agailist typhoid in Germany, with which those familiar with bac- 
teriologic mcthods*are able to isolate the bacilli in a majority of the eases. 

(3) isolation of Typhoid Bacilli from the Urine. —Neumann, llorton- 
Sinith, Richardson, and Gwyn have shown the great frequency of typhoid bacilli 
111 ^e urine. In some cases they may be obtained before tlb Widal test is posi¬ 
tive. Rdutine cultures do not offer great difficulties, and may frequently be 

diagnostic value. 

( 4 ) Isolation of Tu phoid Bacilli Jrpm. thcJRosc-spots.—'Smdc\d, Cursch- 
uiann, and Richardson have demonstrated the presence of the bacilli in rose- 
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spots in 32 of 40 cases examine^. As the procedure causes' considerable dis¬ 
comfort it can not be used as a routine method. 

(5) The Agglutination T est .—Tn 1894.Pfeiffer showed that cholera spiriflu, 

when introduced into the peritoneum of an immunized animal, or when mixed 
with the serum of immunized animals, lose their motion and break up. This 
“ Pfeiffer’s phenomenon” of agglutination and immobilization was thoroughh 
studied by Durham and also by A. S. Griinbaum, and the specificity of the 
reaction demonstrated. Widal took the method, and ipade* it available in 
clinical work. ‘ , * 

Methods.—( a) Macroscopic or Slow Method. —This has nqt been largely 
used in clinical work, but on the whole fhe results are probably more satisfacton 
than with the microscopic method, and in hospitals, at least, the difficulties are 
no greater. Lately the use of cultures Of dead Willi has received qqite wide 
application. This method is very satisfactory when the living, active bacilli 
can not be conveniently employed. / ' o’ 

(6) Micrsiscopic .or - Rapid-M elhod .— r ct o * ifcrurri is mixed with a young 

bouillon culture of the typhoid bacillus, or with %,suspension of a young agur 
culture, in such a manner as to dilute the..serum to the required degree. A 
hanging-drop preparation of the mixture is made, and if-the reaction ia.posi- 
tive.tlie bacilli will within a given time lose their motility and collect in clumps. 
Wyatt Johnston introduced the use of dried blood. It is convenient, but does 
not permit accurate dilutions. The use of glass bulbs to obtain the serum, and 
small glass pipettes to make accurate dilutions, is of value. As Cabot says, 
‘‘the test is a quantitative, not a qualitative, one.” Both the degree of dilu¬ 
tion and the time limit are of importance. A safe standard, and the one in 
use at the Johns Hopkins Hospital, is a dilution of 1-50 and a.time limit of 
one hour. • 1 

IJkhlts.—C abot’s collection of 5,978 cases gives a positive reaction in 97.2 
per cent. A positive reaption was obtained in 93j>er,ccnt of 849 cases tested 
before the qigktli day. It may not appear until the relapse. In 4 of my cases 
it developed on the twenty-second, twenty-sixth, thirty-fifth, and forty-second 
days,, respectively. It may be present even twenty or thirty years subsequent 
to the attack^of fever. 

Vhile on the whole the serum reaction is of very great value, there are cer¬ 
tain difficulties and objections which must be considered. A perfectly charac¬ 
teristic case with hamiorrhages, rose-spots, etc., may give no reaction throughout. 
Jn other cases the reaction is much delayed, becoming positive only during 
convalescence, or even during a relapse. It must be borne in mind that occasion¬ 
ally the reaction is not obtained with low dilutions, while with*higher dilutions 
the reaction is characteristic. • 


flnuimv Batmens.or Eimoa in Dxacnosis, —An early and intense local¬ 
ization of the infection in certain organs may give rise to doubt at first. 

*7: Cases 1 eo,m "" on with severe bciuiafihe, photophobia, delirium, twitching of 
the JJ™ c , les , an ^ retr ^ tl “ of the head are almost invariably regarded as cerebr o- 
spwammmitis. Under such circumstances it may for a few days be impos¬ 
sible to make a satisfactory diagnosis. I have thrice performed autopsies on 
cases of this kind in which no suspicion of typhoid fever had been present, tj.e 
intense cerebro-spinal manifestations having dominated the scene. Until the 
appearance d£ abdominal symptoms, or tlie rash, it may be quite impossible to 
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determ^me the nature of the case. \ Ccrchroapinal meningitis is, however, a 
rare disease typhoid fever a very commofi one, and the onset with severe 
nervous symptoms is by no mean* infrequent. jThe lumbar juncture is now 
a great help. 

I have already spoken of the jnislcading pulmonary symptoms, which occa¬ 
sionally occur at the very outset of the disease. The bronchitis rarely causes 
error, though it may be intense and attract the cijief attentipn. if ore difficult 
are the cases setting in with chill and followed rapidly, by pneumonia. I have 
•brought such a cas^ before the class "one week as typical pneumonia, and a fort¬ 
night later shown the same ease as undoubtedly one of typhoid fever. In 
another case, in which the onset was with definite pneumonia, no spots were 
present, and, though there were diarrhoea, meteorism, and the most pronounced 
nervous^ symptoms, the-doubt’slijl remains whether it was a case of typhoid 
fever or one of pneumonia in which severe secondary symptoms developed. 
There is less danger of mistaking the pneumonia which occurs at the, height 
of the disease, and yet this i%pod|iblej as in a case admitted a few years ago 
to my wards—a man aged seventy, insensible, with a dry tongue, tremor, ecchy- 
moses upon the wrists and ankles,jno rose-spots, enlargement of the spleen, and 
consolidation of his right lower lobe. It was very natural, particularly since 
there was no history, to regard such a case as senile pneumonia with profound 
constitutional disturbance, but the autopsy showed the characteristic lesions of 
typhoid fever. Early involvement of the pleura or the kidneys may for a time 
obscure the diagnosis. 

Of diseases with which typhoid fever may be confounded, malaria, certain 
forms of pyaemia, acute tuberculosis, and tuberculous peritonitis are the most 
important. 

Prom malarial fever, typhoid is, as a rule, readily recognized. There is no 
such disease as typho-malarial fever—that is, a separate and distinct malady. 
Typhoid fever and malarial fever may coexist in the same patient. Of 1,500 
cases'of typhoid fever, *n only three were the malarial parasites found in the 
blood during the fever. In patients returning from Cuba and‘Porto Rico 
during the.late war the two conditions were often found together, but in this 
country it is excessively rare. The term typho-malarial fever should be aban¬ 
doned. The autumnal type of malarial fever may present a Striking simi¬ 
larity in its early days to typhoid fever. Differentiation may be made only 
by the blood examination. There may be no chills, the remissions may be 
extremely slight, there is a history perhaps of malaise, weakness, diarrhoea, 
and sometimes vomiting. The tongue is furred and white, the cheeks flushed, 
the spleen -etightly enlarged, and the temperature continuous, or with very 
slight remissions. T he a-stivn -a j i tnnm al variety of the malarial parasiteunay 
no t be preseni -in-t fie cir culating blood for several days. Every year we had 
one or two cases in which the diagnosis was in doubt for a few days. 

Ey/rmia *—-The long-continued fever of obscure, deep-seated suppuration, 
without chills or sweats, may simulate typhoid. The more chronic cases of 
ulcerative endocarditis are usually diagnosed enteric fever. Tha. presence, or 
absence -of le nooovtosia is an imp ortant aid. The Widal reaction and the blood 
cultures now offer additional and*valuable help. 

Aade- miliui y ~tubr,rnilasis is not infrequently mistaken for typhoid fever. 
The poilits in differential diagnosis will be discussed under that disease. Tuber- 
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culom peritonitis in certain of its forms may closely simulate typhoid fever, 

and will be referred to in another section. 

The early abdominal pain, etc., may lead to the diagnosis of appendicitis. 

(Se proEs!—' (a) Death-rate .—The mortajity is very variable, ranging i n 
private practice from 5 to 12 and in hospital practice from 7 to 20 per cent. 
In some large epidemics the. death-rate has been very low. In the. Maidstone 
epidemic it was between 7 and 8 per cent. In recent yearjj tlm mortality from 
typhoid fever has certainly diminished, and, under the influence of Brand, the 
reintroduction of hydrotherapy has reduced the death-rate in institutions in a 
remarkable manner, even as low as 5 or* 0 per cent. Of the 1,500 eases treated 
in my wards, 9.1 per cent died. The mortality in the Spanish-American War 
was very low—7 per cent—-and may be attributed to the picked set of men and 
to the care and attention which the patients deceived. In South Africa the 
mortality was 20.9 per cent to March 31, 1901. • 

(h) Special Features in Pr 0 g/ittsk-*-UnfaVojfable symptoms are high fever, 
toxic symptoms with delirium, moteorismj ,and Jisemorrlnige. Fat subjects 
stand, typhoid fever badly. The mortality injwomjjjr is greater than in men. 

mi v i • t l 'ltd vrt. iii n 


The complications and dangers are more serjjj^ in the ambulatory form in 
which the patient has kept about for a week -dr -ten days. Early involvement 
of the nervous system is a bad indication; ahd the low, muttering delirium 
with tremor means a close tight for life. Prognostic signs from the fever alone 
are deceptive. A temperature above 104° may be well borne for many davs 
if the nervous system is not involved. 

• (c) Sudden Death— It is dillieult in many eases to explain this moi-t 

lamentable of accidents in the disease. There are cases in which neither eere- 
bral . ysual, nor cardiac changes have been found ; there are instances too in 
which it does not seem likely that there could have I wen a special localization 
of thh toxins in the pneumogastric centres. MoPhedran, in reporting a ease 
of the kind, in which the post mortem showed no adequate cause of death, sug¬ 
gests that the experiments of MeWilliain on sudden cardiac failure probably 
explain the occurrence of death in certain of the cases in which neither em- 
nor uraemia is present. Under conditions of abnormal nutrition there 
is sometimes induced a state of delirium cordis, which may occur spontane- 
ously, or, in the case of animals, on slight irritation of the heart, with the remit 
of extreme irregularity and finally failure of action. Sudden death occur- 
more frequently in men than in women, according to Dewevre’s statistics, m 
a proportion of 114 to 26. It may occur at the height of the fever, and, as 
pointed out by Graves, may also happen during convalescence. There were 
four cases in my series. , 

Prophylaxis.-—! n cities the prevalence of typhoid fever is directly propor¬ 
tionate to the inefficiency of the drainage and the water-supply. With their 
improvement the mortality has been reduced one-half or “even more. Fulton 
r ln 0 l ni ^ States, at least, the disease exists to a propor- 

f ln ■ hG C ° Untry than H d«es in the city, and that the 
propagation of this disease is in general from the country to the town ■ In the 

Ire ' soTuch ^ h t 6 I? 1- th ° ^ aT1CCS f ° r ,li1ution of thc contaminating fluids 
are so much greater than in the country, where the privy vault is often in 
such close proximity to the well. J y 18 0Ile 
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Bufit is not ‘only through water that the disease is transmitted. Other 
methods play an important though not so frequent role. The bacilli may be 
carried by milk, oysters, uncooked vegetables, etc. Flies play an important 
role in the spread of the disease. Many eases undoubtedly arise by direct 
infection. But through whatever channel the infection occurs, for new cases 
to arise the virus must be obtained from another patient. It hag been dem¬ 
onstrated Jiy Jordan, llussell, Zeit and others tdiat under* ordinary circum¬ 
stances the bacUli dp not live and thrive long outside the body. To stamp out 
'typhoid fever requires (1) the reedgnilion of all cases, including tlic typhoid 
carriers, and (2) the. destruction of all typhoid bacilli as they leave the {utient. 
Jt is as much a part of the physician s duty to look after these points as to 
take care of the patient, Mild > cases of fever are to be regarded with suspicion. 

Frofli the standpoint of prophylaxis, the question practically narrows down 
to disinfection of the urine, st.dolg, sputum (in the few cases where bacilli are 
present), and of objects which .may accidentally be contaminated by these 
excretions. 

The nurse or attendant shouljl he taught to regard every specimen of urine 
as a pure culture of tjnKdJ&cilli,*and to exercise the greatest care in pre¬ 
venting the scattering^pdjppbf urine over the patient, bedding or floor, or 
over the hands of the atthhfjSnt. 

To disinfect the urine'the best solutions arc carbolic acid, 1-20, in an 
amount equal to that of the urine, or bichloride of mercury, 1-1.000, in an 
amount one-fifteenth that of the fluid to be sterilized. These mixtures with 
the urine should stand at least two hours. 

Urotropin causes disappearance of the bacilli from the urine when baeil* 
luria is present, but under no circumstances should its‘administration permit 
the disinfection of tin 1 urine to be neglected. 

To disinfect stools carbolic acid is the most useful. It is cheap, and efficient 
when used in strong solutions. The stool should bepnixed with at least‘twice 
its volume of 1-20 carbolic-acid solution and allowed to stand for several hours. 

With hydrotherapy the disinfection of the bath water after use offers a seri¬ 
ous and somewhat difficult problem. 

E. Babuekc has sought experimentally the best method for § the disinfec¬ 
tion of the bath water. He found chloride of lime the best substance to use, 
and found that even where the water contains coarse fecal matter. '2oO gm. 
(one-half pound) of chloride of lime will render the ordinary bath of 200 
litres sterile in one-half hour. , 

If there be-any expectoration, the sputum should receive the same care as 
in tuberculosis. • It is best to collect it in small cloths, which may be burned. 

All the linen leaving the patient's bed or person should be soaked for two 
hours in 1—20 carbolic-acid solution, and then sent to the laundry, where it 
should be boiled. ‘All dishes should be boiled before leaving thl? patient’s room. 

The nurse should wear a rubber apron when giving tubs or working over 
a typhoid patient, and this should lie washed frequently with a carbolic acid 
or bichloride of mercury solution. The nurse should wear rubber gloves when 
giving tfibs, or else soak her hands thoroughly in 1-1,000 bichloride solution 
after she has finished. 

It is impossible here to deal with all the possible modes of spread of the 
infection. Keeping in mind that everything leaving the* patient should bo 
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sterilized whenever there is a chance of its having been contaminated* by the 
discharges, a nurse of ordinary intelligence, even one of the family, can carry 
out very satisfactory prophylaxis. • * 

Should the typhoid fever patient be isolated? To prevent direct infection 
of other members of the family a moderate degree of isolation should be car¬ 
ried out, tlipugh this need not be absolute as in the exanthemata. The win¬ 
dows should have*fly screensi in summer. After recovery the room should be 
disinfected. , • 

An important question is as to the ndbessity for the isolation of typhoid* 
patients in special wards in hospitals. At present this is not generally done in 
the United States. When, however, in d hospital with as good sanitary arrange¬ 
ments as the Johns Hopkins possesses, and in which all possible precautions 
are taken to prevent the infection spreading froin patient to patient, ^t.81 per 
cent of all the cases have been of hospital origin, the advisability of isolation 
of typhoid fever patients is certainly worth-,considering. On the other hand, 
in the general hospital, with students dn the Awards, the cases are more thor¬ 
oughly studied, and in the graver complications, as perforation, it is of the 
greatest advantage to have the early eo-o|)eration of the house surgeon. 

During the past few years an active campaign has been started in Ger¬ 
many, under the leadership of Professor Koch, with the object of ultimately 
stamping out this disease by means of early diagnosis and the institution of 
rigid measures for preventing the distribution of the infecting agent from the 
patients so diagnosed. With a corps of assistants he fitted up a laboratory in 
Trier, a locality where the disease had a firm hold. By bacteriological methods 
he was able to demonstrate that ?2 persons were suffering from typhoid infec¬ 
tion. So soon as the nature of a ease was established, isolation and vigorous 
disinfection were practiced. The result was that within three months no more 
typhoid bacilli were discoverable, the patients were cured, no fresh cases arose, 
and, ho far as that group ^of villages was concerned, typhoid was exterminated. 
Since, in other groups of villages situated under strictly comparable conditions, 
but where tfiese methods of dealing with the disease were not practiced, typhoid 
continues to be prevalent, it may reasonably be inferred that the disappearance 
at Trier was not spontaneous, but due to the methods of identification and dis¬ 
infection which were used. 

When epidemics are prevalent the drinking-water and the milk used in 
families should be boiled. Travellers should drink light wines or mineral 
yater rather than ordinary water or milk. Care should be taken to thor¬ 
oughly cook oysters which have been fattened or freshened in streams con¬ 
taminated with sewage. « 

While in camps it is easy to boil and filter the water; with troops on 
the march it is a very different matter, and it is impossible td restrain men 
from relieving (heir thirst the moment they reach water. •Various chemical 
methods have been recommended—the use of bromine, hypochlorite of lime, 
permanganate of potassium, and the tablets of sodium bisulphate, none of 
which are probably very satisfactory. , 

VACcraATiON.—A. E. Wright has introduced a method of vaccination 
against typhoid. A full description of the principles involved, as well as of the 
technique, is given in his work, A Short Treatise on Anti-Typhoid Inoculation. 
London, 1904. The material used is a bouillon culture of virulent bacilli 
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heated W 60° in order to kill them. By a somewhat complicated procedure the 
number of bacteria in this culture is estimated, and for the first inoculation 
a Quantity of the vaccine contaiaing 750 to 1,000 millions of bacteria is 
employed, and for the second inoculation a quantity containing 1,500 to 
2,000 millions of bacilli is employed. Two inooulations are given at an 
interval of about two weeks. Following inoculation there is a, mild local 
reaction and constitutional symptoms begin within two ortthrcc hours. As 
a sequence of the jnjection, there is an increase in both the bactericidal 
'and agglutinating .powers of the .filood. Many thousand inoculations have 
now been ma^e under Wright’s direction, mainly on the British troops in 
India and South Africa. From the statistics so far available he concludes 
that the incidence of typhoid fever was diminished by at least one-half in 
the inoqjilated, while in the aggregate the proportion of deaths to cases among 
( the inoculated has been rather less than half that among the uninoculated. 
The evidence so far points to a nersistence of the protective effect for ot least 
two years after inoculation. fright'd* conclusions are supported by the evi¬ 
dence of a large number of English army officers. Wherever, therefore, large 
bodies of persons are likely to be exposed to unusual dangers of infection the 
procedure may be employed. 

Treatment. — (a) General Management.— The profession was long in 
learning that typhoid fever is not a disease to be treated mainly with drugs. 
Careful nursing and a regulated diet are the essentials in a majority of the 
cases. The patient should be in a well-ventilated room (or in summer out 
of doors during the day), strictly confined to bed from the outset, and there 
remain until convalescence is well established. Tlui hed.shoiihLba.aingle, no> 
too high, and the rqattress should not be too hard. The woven wire bed, with 
soft hair mattress, upon which are two folds of blanket, combines the two 
great qualities of a sick-bed, smoothness and elasticity. A rubber cloth should 
be placed under the shqpt. An intelligent nurse shquld be in charge. When 
this is impossible, the attending physician should write out specific instruc¬ 
tions regarding diet, treatment of the discharges, and the bed-linen. 

(6) DiET.-«-Milk, eggs, and water are the essential foods during the 
febrile period. An adult receives four ounces of milk, diluted wijh two ounces 
of lime-water or soda-water, every four hours; and four ounces of albumen- 
water, made from the white of one or two eggs, every four hours. In this 
way he is fed every two hours. The juice of half a lemon or an ounce of 
fresh orange juice is added to the albumen-water, which may be sweetened 
with a little sugar. The great majority of our patients have this diet alone 
during the fevfir. ‘Whey is substituted for the milk if there are curds in 
tbe stools or if th§re is much distention or if the plain milk disagrees in 
any way. If* necessary, milk is cut off altogether and the albumen-water 
increased. Buttehnilk, boiled milk, koumiss, or peptonize’d milk may be 
used. The beef extracts, meat juices, and artificially prepared foods are 
unnecessary, and in private practice among people in moderate circumstances 
add greatly to the expense of the illness. Such a diet is simple, reduces the 
work of feeding to a minimum, and agrees with a great majority of all 
patients. Water., is given at fixed intervals. A good plan is to have a jug 
of water beside the patient and a tubing with a glass mouth-piece, so that he 
can drink as much as he wishes. A washing-out plan of treatment is advised 
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by E. W. Cushing and T. W. Clarke, of the Lake-side Ilo'spital, CPavelam], 
A gallon or more may be taken in the day. The water causes polyuria, and is 
a sort of internal hydrotherapy by which the toxins may be washed out. 

water, lemonade, or ieed-tea may be used. A small cup of coffee in the 
morning is very grateful. ’Bouillon.or strained vegetable soup may serve as a 
change. Ice cream may be taken at any time, and is an agreeabie variation, 
particularly for children. • 

It is possible that we give too much food. Of late years 'the disease lias 
been treated by what has been called therapeutic fasting-<-little or no food, 
only water. , 

Alcohol is unnecessary in a groat'majority of the cases. Of late years 
I have used it much less freely; but when the,heart is feeble and the toxic 
symptoms are severe, eight to twelve ofmees of whisky may bo given, in the 
twenty-four hours. ■ 

(cy Hydrotherapy. —The use of wntch„ihside and outside, was no new 
treatment in fevers at the end of the eighteenth century, when .Tames Currie 
(a friend of Burns and the editor of his poems) wrote his Medical Reports 
on the Effects of Water, Cold and Warm, as a Remedy in Fevers and other 
Diseases. In this country it was used with great effect and recommended 
strongly by Nathan Smith, of Yale. Since J8<51 the value of bathing in 
fevers has been specially emphasized bv (lie late Dr. Brand, of Stettin. 

Hydrptherapy may be carried out in several different ways, of which, 
in typhoid fever, the most satisfactory are sponging, the wet pack and the 
full bath. 


• (a) Cold Sponging .—The water may be tepid, cold, or ice-cold, according 

to the height of the fever. A thorough sponge-bath should take from fifteen 
to tfl^ailiJJlimiies. The ice-cold sponging is not quite as formidable asthe 
full cold bath, for which, when there is an insuperable objection in private 
practice, it is an excellent alternative. But. frequently it is difficult to get 
the friends to appreciate the advantages of the sponging. When such is the 
case, and in children and delicate persons, it can be made a little less for¬ 
midable by sponging limb by limb and then the buck and abdomen. 

(6) The cold pack is not so generally useful in typhoid fever, but in 
cases with very pronounced nervous symptoms, if the tub is not available, 
the patient nnjy be wrapped in a sheet wrung out of water afrfiO? or 65°, and 
then cold water sprinkled over him with an ordinary watering-pot. 

, (c) The Bath. The tub should be long enough so that the patient can 
be completely covered except his head. Our rule for some years has been 
to give a bath at 70 every third hour when the temperature w&s above LOS,5°. 

r 7 ai T n i the 1 tflb f ° r 01 miputes, is takenoul, 

i7 /.r a i d n C0V ° rc, , J With a blilnkct - While in the tub the 
K trUC T f are ™ bbod thoroughly, cither with the harfd or with a suit- 
abie rubber H is weil to give the first one or two baths at a temperature 

well taken iw " J° f tern P erftturc - « the bath at 70“ is not 
£ temperat r t0 75 ° T 8 °°- ‘ U is important to see that 

the canvas supports are properly arranged, and that the rubber pillow'is com¬ 
fortable for the ™tient’s head. The first bath should not be given at u ght, 
and it should be superintended by the house-physician. The aSIunt ofS- 
plamt made by the patient is largely dependent upon the skiSTd are wih 
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which tiie baths are given. Pood is usually given, sometimes a stimulant, 
atyer the bath. The blueness and shivering, which often follow the bath, 
are not serious features. The rectal temperature is taken immediately after 
(he bath, and again three-quarters of an hour later. Contra-indications are 
1 peritonitis,2Jiajmorrhage, : . phlebitis,:severe abdominal pain, a J nd great pros¬ 
tration, The accompanying chart (Chart V) shows thc_numlfer of baths 



and the influence on the fever during two days of treatment. The good 
effects of the baths are: Xl) The effect on the nervous system. 'The delirium 
lessens, the tremor diminishes, and the toxic features are less marked. The 
excretion of the toxins by the kidneys is stimulated. (2.) The feser is Re¬ 
duced, though this is not the chief effect of the tubs; indeed at the height of 
the disease there may be very little reduction. ( (3) The -heart, rate usually 
fajls, the pul^Jjseames smaller and harder, and the blood pressure rises 15 
w 20 mm. of Hjg. (4) With hydrotherapy the initial bronchitis is bene¬ 
fited, and there is less "Chance of passive congestion of the bases of the lungs. 
(">2 The liability to bed-sores is diminished and the frequent cleansing of the 
skin is beneficial. Should boils occur, one bath-tub should be used for that 
patient plone. {&) The mbrtality i§ reduced. In general hospitals from 
six to eight patients in every hundred are saved by this plan of treatment. 
At the Brisbane Hospital, where F, E. Hare used it so thoroughly, the mortal¬ 
ity was reduced from 14,8 per cent to 7.5. There is a remarkable uniformity 
in the death-rate of institutions using the method—usually from 6 to 8 per 
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cent. At the Royal Victoria Hospital, Montreal, the rate for the six years 
was 5.4 per cent. At the Johns Hopkins Hospital the mortality among 1,400 
cases was 137, or 9.1 per cent. 

(d) Medicinal Theatment.— In hospital practice medicines are not 
often needed. A great majority of my cases flo not receive a dose. In private 
practice it ‘may be safer, for the young practitioner especially, to order « 
mild fever mixture. The question of medicinal antipyretics is important: 
they are used far too often and too rashly in typhoid fever.' An occasional, 
dose of antifebrin or antipyrin may do no harm, but the’daily use of these 
drugs is most injurious. Quinine in jnoderate doses is still much employed, 1 
The local use of guaiacol on the skin, 3ss. painted on the flank, causes a prompt 
fall in the temperature. _ . 

In the various antiseptic drugs which havoi been advised I have no faith. 
Most of them do no harm, except that in private practice their use has too < 
often diverted the practitioner from more rational and safer courses. 

(«) Sebum Therapy. —Numerous attempfs have been made to obtain 
specific sera, which have been of two .varieties, bactericidal and antitoxic. 
As Wasscrman lias shown, the probable reason why the 'former have failed 
is owing to the lack of sufficient complement in the patient’s blood, and at 
present no available method lias been found to increase this complement. 
As the isolation of a soluble typhoid toxin has presented insuperable difficul¬ 
ties so far, it is questionable whether an antitoxin of any value has yet been 
obtained. With the reported isolation of typhoid toxins of considerable 
strength by Conradi, and also by Macfadyen, it is possible that in the near 
future an antitoxin serum of great value may be produced. One of the most 
important problems in connection with this disease is the isolation of a strong 
soluble toxin, tile results of which would probably be verv far-reaching. 
j Chantemcsse (Presse Med., 1904, Xo. 86 ) lias published the results obtained 
^•'in several of the Paris* hospitals with an antitoxie serum. The toxin is 
obtained in the filtered cultures of typhoid bacilli grown on a medium con- 
* taining splenic pulp and human defibrinated blood. By injection of this into 
h orses a seru m has been produced, whi ch, du ring a period"Of tlired and a'Jialf 
years, has been employed in the treatment of 765 cases, 545 By CfiffEdemcsse 
himself, and 220 cases in children by Josias and Brunon. Of these 7G5 cases 
only 30 died,* a mortality of about 4 per cent, while in the other Paris hos¬ 
pitals during the same period there occurred a mortality of 18 per cent, in 
Iione of them under 12 per cent. 

A third method is by means of the so-called extract of Jcz, by the use of 
, wl)icl1 g°°d results have been reported by Eiehhorst and others, though so 
far on a relatively small number of cases. This extract is obtained from 
the bone-marroy, spleen, thymus, brain, and spinal cord of animals highly 
immunized to typhoid bacilli. Large amounts must be used. Remember¬ 
ing the considerable period of time after the discovery of the diphtheria anti¬ 
toxin before a serum of high value was obtained, it is not too much to hope 
that some of these experiments may lead to important results. 

(/) Treatment op the Special Symptoms.—T he abdominal 'pain and 
1 tympanites are best treated with fomentations or turpentine stupes. The 
latter, if well applied, give great relief. Sir William Jenner used to lav 
great stress on the advantages of a well-applied turpentine stupe. He 
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directed'it to be applied as follows: A flannel roller was placed beneath the 
pajient, and then a double layer of thin flannel, wrung out of very hot water, 
with a drachm of turpentine mixed with the water, was applied to the abdo¬ 
men and covered with the ends of the roller. When the gas is in the large 
bowel, a tube may be passed or % turpentine enema given. For tympanites, 
with a dry tongue, turpentine may be given, or the oil of cinnanufti, TT1 iii-v, 
every two hours (Caiger). If whey and albumen-water arc substituted for 
jailk, the distention lessens. Oluyeoal, bismuth, /8-naphthol, and eserine, 

gr. hypodermically, may be tried. Opium should not be given. 

For the disrrhaa, if severe—that is, if there are more than three or four 
stools daily—a starch -and opium enema may be given; or, by the mouth, a 
combination of bismuth, in large doses, with Hover’s powder; or the acid 
diarrhoea mixture, acetate of lead (gr. ii), dilute acetic acid («l xv-xx), 

• and acetate of morphia (gr. |—J). The amount of food should be reduced, 
and whey and albumen-water ip small,amounts be substituted for the milk. 
An ice-bag or cold compresses relieve the soreness which sometimes accom¬ 
panies the diarrhoea. , 

Constipation is present in many # eascs, and though 1 have never seen it 
do harm, yet it is well every third or fourth day to give an ordinary enema. 
If a laxative-is needed during the course of the disease, the Hunyadi-janos 
or Fji od w ehsh all '~watcr may be given. 

Ihemorrhage .—As absolute rest is essential, the greatest care should be 
taken in the use of the bed-pan. It is perhaps better to allow the patient to 
pass the motions into the draw-sheet, lee may be given, and a light ice-bag, 
placed on the abdomen. The amount of food should be restricted for eight 
or ten hours. If there is a tendency to collapse, stimulants should be given, 
and, if necessary, hypodermic injections of ether. Injection of salt solu¬ 
tion beneath the skin or directly into a vein may revive a failing heart. Tur¬ 
pentine is warmly recommended by certain authors. Should opium be given? 
One-fifth of the cases of perforation occur with haemorrhage, and the opium 
may obscure the features upon which alone the diagnosis of perforation may 
be made. Of late we have abandoned the use of opium and have given the 
calciumfchIori.de or lactate in doses of gr. xv every four hours. *Gelatine we 
have also used a good deal, but it seems of doubtful value. 

Perforation and Peritonitis. —Early, diagnosis and eayly-opwat-ion mean 
the saving of one-third of the cases of this heretofore uniformly fatal com¬ 
plication. Tlie aim should be to operate for the perforation, and not to wait* 
until a general peritonitis diminishes by one-half the chances of recovery. 
An incessant, intelligent watchfulness oil the part of the medical attendant 
and the early co-opeiation of the surgeon are essentials. Every c«*e of more 
than ordinary severity should lie watched with special reference to this com¬ 
plication. Thorough preparation by early observation, careful note-*, and 
knowledge of the conditions will help to prevent needless exploration. No 
case is too desperate; we have had one recovery after three operations. 
Twenty pases of perforation in my series were operated upon with seven 
recoveries; in an eighth ease the patient died of the toxaemia on the eighth 
day after the laparotomy. The figures now published give from 25 to 33 per 
cenf ai rimcYvrie°, In doubtful cases it is best to operate, as experience 
shows that patients stand an exploration very well. 
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Cholecystitis .—A majority ofrthe cases recover, but if the symptoms are 
very severe and progressive, operation should be advised. 

Bone Lesions .—The typhoid periostitis of the ribs or of the tibia does 
not always go on to suppuration, though, as a rule, it requires operation. 
Unless the practitioner is accustomed to do very thorough surgical work, 
he should band over the patient to a competent surgeon, who will clear oat 
the diseased part’s with the* greatest thoroughness. Recurrence is inevitable 
unless the operation is complete. 

For the progressive heart-weakness, alcohol, stryglyjifle and ether—hypo- 
dermieally in full doses, digitalis, and the saline infusions may be tried. 

The nervous symptoms of typhoid fever are best treated by hjjdrother- 
n py. Special advantages of this plan arc that the restlessness is allayed, 
the delirium quieted, and sedatives are rarely needed. In the casts which 
set in, early with severe headache, meningeal’symptojSn's, and high fever, the 
cold...bath, or in private practice thy cold phek, should be employed. An 
ice-cap mav be placed on the head, and if necessary morphia administered 
hypodermically. For the nocturnal restlessness, so distressing in some cases, 
Doyer’s powder should be given. As a rule, if a hypnotic is indicated, it is 
best to give opium in some form. Pulmonary complications should, if severe, 
receive appropriate treatment. 

Bacilluria .—When bacilli are present, as demonstrated by cultures or 
shown by the microscope, urotropin may be given in ten-grain doses and kept 
up, if necessary, for several weeks. A patient should not be discharged with 
cbac-illi in his urine. 

In protracted cases very special care should ho taken to guard against bed¬ 
sores. Absolute cleanliness and careful drying of the parts after an evacua¬ 
tion should be enjoined. The patient should be turned from side to side and 
propped with pillows, and the back can then be sponged with spirits. On the 
first appearance of a sode, the water- or air-bed should be used. 

(rj) The Management of Convalescence.— Convalescents from typhoid 
fever frequently cause greater anxiety than patients in the attack. The ques¬ 
tion .of food has to be met at once, as the patient acquires a ravenous appetite 
and clamor! for a fuller diet. My custom has been not to allow solid food 
until the temperature has been normal for ten days. This is, I think, a safe 
rule, leaning'perhaps to the side of extreme caution; but, after all, with egg*. 
milk feast- milk puddings, and jellies, the patient can take a fairly varied 
’diet. Many leading practitioners allow solid food to a patient so soon as lie 
desires it. Peabody gives it on the disappearance of the fever; the late Aust in 
Flint was also in favor of giving solid food early. I had a lesson'’in this 
matter which I have never forgotten. CA young lad in the Mpntreal Genernl 
Hospital, in whose case I was much interested, passed through a tolerably 
sharp attack of typhoid fever. Two weeks after the evening temperature had 
[been normal, and only a day or two before his intended discharge, he ale 
several mutton chops, and within twenty-four houra was in a state of col¬ 
lapse from perforation^) A small transverse rent was found at tlje bottom 
of an ulcer which was in process of healing. Tt is not easy to say why solid 
food, particularly meats, should disagree, but in so many instances an indis¬ 
cretion in diet is* followed by slight fever, the so-called febris camis, that it 
is in the best interests of the patient to restrict the diet for some time after 
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the feve^'has fallen. Whether an error in <Jiet may cause relapse is doubt¬ 
ful. The patient may be allowed to sit up for a short time about the end of 
the ^fi_rst__week.. of convalescence, and the period may be prolonged with a 
gradual return of strength, lie should move about slowly, and when the 
weather is favorable should bo in the open air as 1 much as possible. He 
should be guarded at this period against all unnecessary excitement. Emo¬ 
tional disturbance not infrequently is the cause of •recrudescence of the fever. 
Constipation is *not .uncommon in convalescence and is best treated by 
lienwta. A protrasted diarrhoea, w*hich is usually due to ulceration in the 
colon, may retard recovery. In such cases the diet should be restricted to 
milk, and the patient should be confined to bed; large doses of bismuth and 
astringent injections will provq useful. The recrudescence of the fever does 
not require special measures. The treatment of the relapse is essentially that 
pf the original attack^/ 

Post-typhoid insfljS^^requires .the judicious care of an expert. * The 
cases us ually reco vere % swollen leg'.after phlebitis .is a. source..of great 
worry. A bandage should be worn during the day or a well-fitting, elastic 
stocking. The outlook depends on fee completeness with which the col¬ 
lateral circulation is established. In a good many cases there is permanent 
disability. 

The post-typhoid neuritis, a cause of much alarm and distress, usually 
gets well, though it may take months, or even a couple of years, before the 
paralysis disappears. After the subsidence of the acute symptoms systematic 
massage of the paralyzed and atrophic muscles is the most satisfactory 
treatment. 

The condition sppken of as the typhoid spine may drag on for months 
and prove very obstinate. The neurotic state has to be treated. Separa¬ 
tion from solicitous and sympathetic friends, hydrotherapy in the form of 
the wet pack, and the Eaquelin cautery are the mo#t efficacious means of 
cure. An encouraging prognosis may be followed by rapid improvement. 


II. TYPHUS FEVER. 

Definition. —An acute infectious disease of unknown origin, .highly con¬ 
tagious, characterized by sudden onset, maculated rash, marked nervous symp¬ 
toms, and a cyclical course terminating by crisis, usually about the end of the 
second week. Post mortem there are no special lesions other than those asso¬ 
ciated with fever.* 

The disease is knjwn by the names of hospital fever, spotted fever, jail 
fever, camp fevflr, and ship fever, and in Germany is called exanthematic 
typhus, in contradistinction to abdominal typhus. 

Etiology. —Typhus fever has been one of the great epidemics of the world. 
Until the middle of the nineteenth century it prevailed extensively in all the 
larger cities of Europe, and at times extended to wide-spread outbreaks. As 
Hirsch has remarked, “ The history of typhus is written in those dark pages; 
°f the world’s story which tell of the grievous visitations of mankind bv war, 1 
famine, and misery of every kind.j’ Few countries have suffered more than 
Ir eland, particularly between the years 1817 and 1819 and in 1846. In Eng- 
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land the disease has progressively diminished in intensity. la-lS-W there were 
J^49a.deaths, in 1895 only 58 deaths. In 1897 there were only 3-xaaes of typhus- 
fever in the London Fever Hospitals. In* England and Wales the disease hag 
steadily diminished. lnJL883 there were 877-deaths; in 1902, 01 deaths. Of 
late years the name typhus has not appearad in the Registrar-General Report 
for England and Wales. The last really great epidemic was in the.Turko- 
Russian War in'1877~’78. • 

The jjadnitlllisappearance of typhus fever is one of .the great triumphs of 
modern medicine. At present the diseasS lurks in only a dew centres in Great 
Britain and on the Continent, and every few years slight outbreaks occur in* 
larger cities, and sporadic eases appear from time to time. In the United 
States typhus fever has not prevailed as an extensive epidemic for many years. 
There were small epidemics in How Y6rk in' 1881 -'82 and in 1892—’§3, and in 
1883 in Philadelphia. A remarkable feature is the occurrence of a few eases 
at lolxg intervals of time from any other outbreaks, and at great distances from 
any known foci of the disease. This'was one^f the points which led Murchi¬ 
son to the belief that under favorable conditions it might originate spontane¬ 
ously'. Two small groups of cases of this nature-have come under my observa¬ 
tion. In 1877 there occurred a local outbreak at the House of Refuge, in 
Montreal, a city in which the disease had not existed for many years. The 
overcrowding was so great in the basement rooms of the refuge that at night 
there were not more than 88 cubic feet of space to each person. Eleven indi¬ 
viduals were affected. It was not possible to trace (lie source of infection. 

In the spring of 1901 from one house three cases of fever were admitted 
to my "wards, which were regarded at first as typhoid fever, but the features were 
sO anomalous that our suspicions were aroused. The rash was perfectly char¬ 
acteristic of typhus, the Widal reaction was negative, blood cultures were nega¬ 
tive, and a post-mortem on one fatal case showed no typhoid lesions, and no 
cultures were obtained .from the spleen or the blooc^ post-mortem. The other 
two cases terminated by crisis, so that I think there can be no question that 
the cases were typhus fever. The disease has not prevailed in Baltimore for more 
than'a quarter of a century. The patients were Lithuanians, they lived under 
most unsaivtary conditions, and were workers at a suburb frequented by a great 
many foreigners from the eastern parts of Europe. The origin of the outbreak 
could, uot-bp- traced, nor did any other eases occur. 

Typhus is one of the most highly contagious of febrile affections. In epi¬ 
demics, nurses and doctors in attendance are almost, invariably attacked. There 
is no disease which has had so many victims in the profession. It is stated 
that in a periodof twenty-five years, among 1,230 physicians attached .tojnstitu- 
tions in Ireland, 559,succumbed to this disease. Casual attendance upon cases 
in limited epidemics does not appear to be very risky, but When the sick are 
aggregated in*wards the poison appears concentrated and‘the danger of infec¬ 
tion is much enhanced. Bedding and clothes retain the poison for a long time. 
Murchison thought that the virus was thrown off from the lungs and from the 
skin. It attaches itself particularly to the clothing and linen and to the furni¬ 
ture of the room, and appears to retain its activity for a remarkably long time 
To catch the disease there apparently must be fairly intimate contact with tin 
patient, more particularly contact with a large number of patients. Thus i' 
mild outbreaks of only a few cases physicians and nurses are rarely affected 



TYPHUS FEVER. 107 

while in»levere epidemics all in attendance may be attacked. Nothing Jiaa yet 
beep determined as to the nature of the specific virus. 

Horbid Anatomy. —The anatoihical changes are those which result from 
intense fever. /The blood is dark and fluid;^,hc muscles arc of a deep red color, 
and often show a granular degeneration, particularly in the heart; the liver is 
enlarge*! and soft and may have a dull clay-like lustre; the kidneys are swollen 
there is moderate enlargement of the spleen, and 4 general Ifypcrplasia of the 
Jymph-follicles. * Peer’s glands are not ulcerated. Bronchial catarrh is usu¬ 
ally, and hypostatie congestion of tlie lungs often, present. The skin shows 
the petechial rash. 

Symptoms. — Incubation. —This is placed at about twelve days, but it may 
be less. There may be ill-defined'feelings of discomfort. As a rule, however, 
the invasion is abrupt and marked by chills or a single rigor, followed/by fever. 
.The chills may recur during the first few days, and there is headache withf.pains 
in_ thejmek and legs. There is^early prostration, and the patient is glad to 
take to his bed at once. -.The ftmperature is high at first, and may attain its 
maximum on the second or third; daj. The pulse is full, rapid, and not so 
frequently dicrotic as in typhoid.' The tongue is furred and white, and there 
‘ is an early tendency to dryness. The face is flushed, the eyes congested, and 
p the expression dull and stupid. • Vomiting may be a distressing symptom. In 
■ severe cases-mental symptoms are present from the outset, either a mild febrile 
delirium or an excited, active, almost maniacal condition. " Bronchial catarrh 
is common. 

Stage of Eruption. —From the third to the fifth day the eruption appears 
—(irs-t upon the abdomen and upper part of the chest, and then upon the 
oxfjemjtics and face^ occurring so rapidly that in two or three days it is all 
out. There are two elements in the eruption: a subcuticular mottling, “a 
fine, irregular, dusky red mottling, as if below the surface of the skin qpme 
little distance, and seen .through a semi-opaque medium ” (Buchanan); and 
distinct papular rose-spots which change to peteehioe. In some instances the 
petechial rash comes out with the rose-spots. Collie describes the rash as con¬ 
sisting of three parts: rose-colored spots which disappear on pressure, dark- 
red spots which are modified by pressure, and petechial upon winch pressure 
produces no effect. In children the rash at first may present a striking resem¬ 
blance to that of measles, and give as a whole a curiously mottled appearance to 
the skin. The term mulberry rash is sometimes applied to it. In mild eases the 
eruption is slight, but even then is largely petechial in character. As the rash is 
hemorrhagic, it does not disappear after death. Usually the skin-is dry, so that 
sudaminal vesiclds are not common. It is stated by.some authors that a distinc¬ 
tive odor is present. ^During the second week the* general symptoms are much 
aggravated. Tfle prostration becomes more marked, the delirium more intense, 
and the fever rises* &TI 10 patient lies on his back with a dull expressionless face, 
flushed cheeks, injected conjunctiva?, and contracted pupils. The pulse increases 
in frequency and is feebler; the face is dusky, and the condition becomes more 
serious. 'Retention of urine is common. Coma-yig il.is frequent, a condition 
in which “the patient lies with open eyes, but "quite '’unconscious; with it there 
"Hv be^ubanltus-tendinum andgpicking at the bedclothes. '■ The tongue is dry, 
brown, and ejacked, and there are sordes on the teeth.*£Re$piration is accel¬ 
erated, the heart’s action becomes more and more enfeebled, and death takes 
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place from exhaustion. In favorable cases, about the end of the se&nd week 
occurs"the crisis, in which, often after a deep sleep, the patient awakes feeling, 
much better and with a clear mind. The‘temperature falls, and although thu 
.prostration may be extreme, convalescence is rapid and relapse very rare. Tim 
{abrupt termination by crisis is in striking ccntrast to the mode of termination 

Jin typhoid fever. • 

Fever.—T h(f temperature rises steadily during the tirst four or five da\$» 
and the morning remissions are not marked. The maxim um is usually attained 
by the fifth day, when the temperature may be 105°, lOttf, or 107°. In mild 
cases it Bcldom riseoimn 1Q3°. After reaching its maximum, the fever gen¬ 
erally continues with slight morning remissions until the twelfth or fourteenth 
day, when the crisis occurs, during which (he temperature may fall below nor¬ 
mal within twelve or twenty-four houris. Preceding a fatal termination, there 
is usually a rapid rise in the lever to 108° ot 'even 109 . , 

The heart may early show signs of weakness. The first..sound becomes 
feeble and almost inaudible, and a sfttolic murmur at the apex is not infre¬ 
quent. Hypostatic congestion of the lungs occurs in all severe eases. The 
braip symptoms are usually more pronounced than in typhoid, and the delirium 
is more constant. A. slight leueoeytosis is more common than in typhoid. 

The, urine in typhus shows the usual febrile increase of urea and uric acid. 
The chlorides diminish or disappear. Albumin is present in a large proportion 
of tSe “cases, but nephritis seldom occurs. 

Variations in the course of the disease arc naturally common. There are 
malignant cases which rapidly prove fatal within two or three days; tin- 
so-called typhus siderans. On the other hand, during epidemics there are 
extremely mild cases in which the fever is slight, the delirium absent, and con¬ 
valescence is established by the tenth day. 

Complications and Sequelae.—■ -Broncho-pneumonia is perhaps the most 
common"’ complication. t It may pass on to gangreqe. In certain epidemics 
\ gangrene of the toes, the hands, or the nose, and in children'jionia or 'cancrmu 
"ojjs, have occurred. . Meningitis is rare. Paralyses, which are probably due 
to a post-febrile neuritis, are not very uncommon. Septic processes, such as 
parotitis anjl abscesses in the subcutaneous tissues and in the joints, are occa¬ 
sionally met with. Nephritis is rare. Hoematcmesis may occur. 

Prognosis. —The mortality ranges in different epidemics from 12 to 20 per 
cent. It is very slight in the young. Children, who are quite as frequently 
attacked as adults, rarely die. After middle age the mortality is high, in some 
epidemics 50 per cent. Death usually occurs toward the close of the second 
week and is due to the toxaemia. In the third week it more Commonly results 
from pneumonia. * t 

Diagnosis. —During an epidemic there is rarely any doubt? for the disease 
presents distinctive general characters. Isolated cases may be very difficult to 
distinguish from typhoid fever. While in typical instances the eruption in 
the two affections is very different, yet taken alone it may be deceptive, since 
in typhoid fever a roseolou^rash may be abundant and there may be occasion¬ 
ally a subcuticular mottling and even petechia;. The difference in the onset, 
particularly in the temperature, is marked; but cases in which it is important 
to make an accurate diagnosis are not usually seen until the fourth or fifth 
day. The suddenness of the onset, the greater frequency of the chill, and the 
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early prostration are the distinctive features in typhus. The brain symptoms 
too*are earlier. It is easy to put down on paper elaborate differential distinc¬ 
tions, which are practically useless' at the bedside. The Widal reaction and 
blood cultures are important aids, but in sporadic cases the diagnosis is some¬ 
times extremely difficult. I have keen Murchison himself in doubt, and more 
than once I have known the diagnosis to be deferred until the seditf cadaveric. 
Severe cerebro-spinal fever may closely simulate typhus at the outset, but the 
diagnosis is usually clear within a fgw days. Malignant variola also has eer- 
lain features in cofnmon with severe typhus, but the gre ater extent of the 
hemorrhages and the bleeding from the piucous membranes make the diagnosis 
clear within a short time. The rash at first resembles that of mg gales, but in 
the latter the eruption is brighter red in color, often crescentic orTrregular in 
arrangement, and appears first on the face. 

. The frequency with which other diseases are mistaken for typhus is shown 
by the fact that during and following the epidemic of 1881 in New York 108 
cases were wrongly diagnosed—^one-eighth of the entire number—and sent to 
the Riverside Hospital (F. W. Chapin,). 

Treatment. —The general management of the disease is like that of 
typhoid fever. Hydrotherapy should he thoroughly and systematically em¬ 
ployed. Judging from the good results which we have obtained by this 
method in typhoid cases with nervous symptoms much may be expected 
from it. Certain authorities have spoken against it, but it should be given 
a more extended trial. Medicinal antipyretics arc even less suitable than in 
hphoid, as the tendency to heart-weakness is often more pronounced. As 
a rule, the patients require from the outset a supporting treatment; water 
should be freely given, and alcohol in suitable doses, according to the condi¬ 
tion of the pulse. 

The bowels may he kept open by mild aperients. The so-called specific 
medication, by sulphocarbolates, the sulphides, carbolic acid, etc., is not 
commended by those who have had the largest experience. The special nerv¬ 
ous symptoms and the pulmonary symptoms should be dealt with as in typhoid 
fever. In epidemics, when the conditions of the climate are suitable, the 
cases are best treated in tents in the open air. 


TTT- RELAPSING FEVER (Febris recurrenfl). 

Definition. —A specific infectious disease caused by the spirochiete (spi¬ 
rillum) of „Qbenncier, characterized by a definite febrile paroxysm which usu¬ 
ally lgsts six days aad is followed by n remissio'n of about the same length 
of time, then by a second paroxysm, which may be repeated, three or even 
four times, whence the name relapsing fever. 

Etiology. —This disease, which has also the names “ famine fever " and 
<! seven-day fever,” has been known since the early part of the eighteenth 
century, gnd has from time to time extensivelj prevailed in Europe, espe¬ 
cially qjJUeland. It is cosuxto&'in India, where the conditions for its devel- 
opment seem’always to be present, and where it was specially studied by 
Vandyke Carter, of Bombay. It appeared in the United. States in 1844, 
*hen cases were admitted to the Philadelphia Hospital, which are described 
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by Meredith Clynier in bis work on Fevers. Flint saw eases in 1850-«'51. In 
1869 it prevailed extensively in epidemic form in Mew York and Fhilailel 1 
phia; since when it has not reappeared. Only an occasional case has occurred 
in England and Wales during the past twenty years. Ill the Philippines there 
have been several severe outbreaks. ' j 

The special conditions under which it occurs are similar to those of 1 
typhus lever. 'Overcrowding aud^ deficient food are the conditions winch 
seem to promote the rapid spread of the .virus. 3 Neither ago^sex, nor season 
seems to have any special influence. It is a eontagiods disease and ina\ 
be communicated from person to person, but is not so contagious as typlm-. 
Murchison thinks it may be transported by fondles. One attack does not 
confer immunity from subsequent attacks. Tn 1873 Obermeier described an 
organism in the blood which is now recognized as the specific agent. Tim 
spirillum, or more correctly spirnoluete, is from 3 to (! times the length of- 
the diameter of a red blood-corpuscle, and .forms a narrow spiral filament 
which is readily seen moving among the red corpuscles during a paroxysm. 
They are present in the blood only during the fever. Shortly Indore the 
crisis and in the intervals they are not found, though small glistening bodies, 
which are stated to be their spores, apjiear in the blood. The disease has 
been produced in human beings by inoculation with blood taken during tlie 
paroxysm. Tt has also been produced in monkeys. Bed-bugs may suck mil 
tho spirilla, and. Tiotin reproduced the disease by injirting into a healthy 
monkey blood sucked by a bug from an infected monkey. Nothing is \rt 
known with reference to the life history of the spirocluete. It has not been 
found in the secretions or excretions. 

Morbid Anatomy. —There are no characteristic anatomical appearnmr-s 
in relapsing fever. If death takes place during the paroxysm the spleen o 
large and soft, and the liver, kidneys, and heart show cloud} swelling. There 
may be infarcts in the kidneys and spleen. The bone-marrow has been found 
in a condition of hyperplasia. Ecchymoscs are not uncommon. 

Symptoms. —The incubation appears to he short, and in some in-tiiin-s 
the attack occurs promptly after exposure; more frequently, however, from 
five to seven days elapse. 

The invasion is abrupt, with chill, fever, and intense pain in the Ian k 
and-limbs. uln young persons there may be nausea, vomiting, and convul¬ 
sions. The temperature rises rapidly and may reach 101° on the evening 
*of the first day. Sweats arc common. The pulse is rapid, ranging from 
110 to 130. There may be delirium if the fever is high. Swelling of tlie 
spleen can be detected early. Jaundice is common in some epidemics, 'flit' 
gastric symptoms may be severe. There are seldom intestinal symptoms. 
Cough may hr; present. Occasionally herpes is noted, and there may 1«! 
miliary vesicles and petechias.. During the paroxysm the blood invariablv 
shows the spirochinte, and there is usually a leucocytosis (Ouskow). Alter 
the fever has persisted with severity or even with an increasing intense v 
for five or six days the crisis occurs. In the course of a few hours, accom¬ 
panied by profuse sweating, sometimes bv diarrhoea, the temperature falls 
to normal or even subnormal, and the period of apyrexia begins. 

The crisis may occur as early as the third day, or it may be delayer! I" 
the tenth; it usually comes, however, about the end of the first week. 1" 
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delicate <811(1 elderly persons there may bo .collapse. The convalescence is 
'rapid, and in a few days the patient is up and about. Then in a week, 
usually on the fourteenth day, he'again has a rigor, or a series of dulls; 
the fever returns and the attack is repealed. A second crisis occurs from 
the twentieth to the twenty-third day, and again the patient recovers rap¬ 
idly. As a rule, the relapse is shorter than the original attack. »A second 
and a third may occur, and there are instances on record df even a fourth 
iyid a fifth. In'epidemics there are cases which terminate by ensi- on the 
seventh or eighth dity without the occurrence of relapse. In protracted cases 
* the convalescence is very tedious, as thp patient is much exhausted. 

ilclapsing fever is not a very fatal disease. Murchison states that the 
mortality in about 1 per cent.. In the enfeebled and old, death may occur 
I at (he height of the HFsTparoxysm. 

• Complications arc not frequent. In some epidemics ha-mnleme-is and 
lin-maturia have occurred. Pneiynonia is not infrequent. The acute enlnrgc- 
picnt of the spleen may end ifr rupluie. Tost-febrile paralyses ma\ occur. 
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Ophthalmia has followed in certain epidemics, and may prove a .very tedious 
sad serious complication. Jaundice has already been mentioned. In pregnant 
"('men abortion usually takes places. Convulsions occasionally follow. Thit- 
lon, the well-known worker on tropical diseases, died in status ciiilijiticus 
Wine weeks after‘the attack. 

Diagnosis. —The vnset and general symptoms may not at first lie dis¬ 
tinctive. At the beginning of an epidemic the cases are usually regarded as 
anomalous typhoid*; but once the typical course is followed iu a case the 
diagnosis is clear. The blood examination is distinctive. 

Treatment. —The paroxysm can neither be cut short nor can its recur¬ 
rence be prevented. It might he thought that qu»ine, with its powerful 
action, would certainly meet the indications, hut it does not seem to have the 
"lightest influence. The disease must be treated like any other continued 
koer, by) careful nursing, a regular diet, and Ordinary hygienic measures. 
Of special symptoms, pain in The back and in the limbs and joints demand 
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Chart VI. —Uei.ai-sinu Fever (Murchison), 
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opium. In enfeebled persons the collapse at the crisis may be serious, and 
stimulants with ammonia and digitalis should be given freely. 

f “ 

IV., SMALL-POX (Variola). 

Definition.—An acute infectious disease characterized by a cutaneous 
eruption which'passes through the stages of papule, vesicle, pustule, and 
crust. 

History.—The disease existed in Ciiina many centuries before Christ. 
The pesta magna described by Galen (of which Marcus Aurelius died) is' 
believed to have been small-pox. In the sixth century it prevailed, and sub¬ 
sequently, at the time of the Crusades, became wide-spread. It was brought 
to America by the Spaniards early in the sixteenth century. The first accu¬ 
rate account was given by Khazes, an Atabijfn physician who lived in the. 
ninth century, and whose admirable description is available in Greenhill's 
translation for the Sydenham Society. Iy tjfevSe venteen th century the illus¬ 
trious Sydenham differentiated measles frdjri small-pox. Special events in 
the history of the disease arc the introduction of inoculation into Europe, 
by Lady Mary Wortley Montagu, in 1718, and the discovery of vaccination 
by Jenner, in 1790. 

Etiology.—Small-pox is one of the most virulent of contagious diseases, 
and persons exposed, if unprotected by vaccination, are almost invariably 
attacked. Instances of natural immunity arc rare. It is said that Diemcr- 
broeck, a celebrated Utrecht professor in the seventeenth century, was not 
only himself exempt, but likewise many members of his family. One of 
the nurses in the small-pox department of the Montreal General Hospital 
stated that she had never been successfully vaccinated, and she certainly 
had no mark. An attack may not protect for life. There are undoubted 
cases of-a-*@eond, reputed instances, indeed, of a third attack. 

4H e - —Small-pox is common at all ages, but is particularly fatal to young 
children. Of 3,104 deaths in the Montreal epidemic of 1885-’86, 2,717 were 
of children under ten years of age. The fat us in utero may be attacked, but 
only if the* mother herself is the subject of the disease. The child may be 
born with the rash out or with the scars. In the case of twins, only one 
may be attacked; Kaltcnbach records an instance of triplets, only two of 
which were affected (Comby). Children born in a small-pox hospital, if 
vaccinated immediately, may escape the disease; usually, however, they die 
early. (See Hunter’s works, iv, p. 74.) 

Sex .—Males and females are equally affected. ' 

Face .—Among aboriginal races small-pox is terribly fatal. When the 
disease was fipst introduced into America the Mexicans dic'd by thousands, 
and the North American Indians have also been frequently decimated by 
this plague. It is stated that the negro is especially susceptible, and the 
mortality is greater—about 42 per cent in the black, against 29 per cent in 
the white (W. M. Welch). 

It is claimed that isolation hospitals increase the incidence of (he disease 
in a locality. J. Glaister, who has considered the whole question very care¬ 
fully, concludes .that as a centre of traffic such an institution, through (he 
channels of unavoidable human intercourse, naturally favors the Bpread of 
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ihe-diqjsase locally, but decides against the aerial conveyance of the disease, 
in spite of the very strong evidence (mentioned in the last edition in the 
case of the hospital ship on the Thames). 

The disease smoulders-hew-aBd-there in different localities, and when 
conditiQna-are favorable becomes epidemic. This was well illustrated by the 
celebrated Montreal outbreak of 1885. For several years there bad been no 
small-pox in the city, and a large unprotected* population grew up among 
the French-Canadijms, many of whom were opposed to vaccination. On 
February 28, a Puliman-car conductor, who had travelled from Chicago, 
where the disease had been slightly prevalent, was admitted into the Hotel- 
Dieu, the civic small-pox hospital being at the time closed. Isolation was 
not carried out, and on the 1st of April a servant in the hospital died of 
small-pox. Following her decease, with a negligence absolutely criminal, the 
authorities of the hospital dismissed all patients presenting no symptoms of 
contagion, who could go hcjhie.' The disease spread like fire in dry grass, 
and within nine months tfcj»d'(Ued ill the city of small-pox 3,164 persons. 

Variations in tub ViRbifikcE op Epidemics. —Sydenham states that 
“ smalJLpoz also has its peculiar kinds, which take one, form during one series 
oLyears,.and another during another”; and not only does what he called 
the epidemic constitution vary greatly, but one sometimes sees the most 
extraordinary variations in the intensity of the disease in members of a fam¬ 
ily all exposed to the same infection. A striking illustration of this variabil¬ 
ity has been given in the recent epidemics, which have been of so mild a 
character that in many localities it has been mistaken for chicken-pox; in 
others, particularly in the United States, the belief prevailed that a neul 
disease had arisen, to which the name “ Cuban itch ” or “ Philippine itch ” 
has been given. Very often a correct diagnosis has not been reached until 
a fatal case has occurred. As will be mentioned, a small outbreak occurred 
in one of my wards for colored patients, which „we mistook at firsl for 
chicken-pox. The same peculiarities have been observed in the Leicester, 
Nottingham, and Cambridge outbreaks. Even in.unvaccinated children the 
diseaso has been exceedingly mild. Some of the Leicester cases had only 
a few pocks (Allan Warner); but this is an old story in the Jjistory of the 
disease. John Mason Good, in commenting on this very point, refers to the 
great variability in the epidemics, and states that he himself as a child of 
six (1770) passed through small-pox with “scarcely any disturbance and 
not more than twenty scattered pustules ” 1 „ 

Recent Prevalence .—In the United States, according to Dr. Wyman’s 
last report for*the fiscal year 1904, there had been a steady decrease. The 
figures for 1903 were 42,590 cases and 1,642 deaths; for 1904, 25,106 cases 
and 1,118 deaths. *In England and Wales there were 760 deaths in 1903, 
a rate of 23 pernnillion living; the rates in the previous fflur years having 
l)een 6, 3, 7, and 75 severally (John W. Tatham). 

Naujbb op Contaoion. —Protozoon-like bodies were first described in the 
skin lesions by Guamieri —the cytoryctes variola. Councilman and his col¬ 
leagues ’describe a-protozoon with a double cycle and cytoplasmic stage, with 
small structureless bodies in the lower layer of the epithelial cells. Increas¬ 
ing in size, they become reticulated and segment into small rounded bodies. 
In the intranuclear stage these small round bodies or granules invade the 
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nuclei of the epithelial cells, increase in size, and form a series of vacuoles 
around a central vacuole. Calkiifs, an acknowledged export in the protozoa, 
has confirmed the main facts in the life history of this organism, lfowa'nl 
and Perkins, of Cleveland, describe identical changes. So definite is the 
relation of the parasites to the Bkin lesions tl|ul it seems highly probable lliov 
may be tluj cause of the disease. The. .dried scales constitute by far the 
most important dement, ard as a dust-like powder arc distributed every¬ 
where in. the room during convalescence, becoming attached to clothing and 
various articles of furniture. The disease'is probably contagious from a very' 
early stage, though I think it has not yet been determined whether the con¬ 
tagion is active before the eruption ‘develops. The poison is of unusual 
tenacity and clings to infected localities. It is conveyed by persons who have 
been in contact with the sick and by fomites. During epidemics it is no doubt 
widely spread in street-cars and public conveyances. It must not be forgotten 
that an unprotected person may contract a v6ry virulent form of the disease 
from the mild varioloid. 

Morbid Anatomy. —The pustules may be seen upon the tongue and the 
buccal mucosa, and on the palate; sonfetimes also in the pharynx and the 
upper part of the (esophagus. In exceptionally rare cases the rash extends 
down the (esophagus and even into the stomach. Swelling of the Payer’s 
follicles is not uncommon; the pustules have been seen in the rectum. 

In the larynx the eruption may be associated with a fibrinous exudate and 
sometimes with oedema. Occasionally the inflammation penetrates deeply 
and involves the cartilages. In the trachea and bronchi there may be ulcera¬ 
tive erosions, but true pocks, such as are seen on the skin, do not occur. 

Tlie heart occasionally shows myocardial changes, parenchymatous and 
fatty; endocarditis and pericarditis are uncommon. Drench writers have 
described an endarteritis of the coronary vessels in connection with small¬ 
pox.* The spleen is markedly enlarged. Apart from the cloudy swelling and 
areas of coagulation-necrosis, lesions of the kidneys are not common. Nephri¬ 
tis may occur during convalescence. 

In the hamiorrhagie form extravasations are found on the serous and 
mucous surfaces, in the parenchyma of organs, in the connective, tissues, 
and about the nerve-sheaths. In one instance 1 found the entire retro¬ 
peritoneal tissue infiltrated with a large coagulum, and there were also 
extensive extravasations in the course of the thoracic aorta. ITiemorrhagcs 
in the bone-marrow have also been described by Golgi. There may be haem- 
ortdiages into— the-museles. Ponfick has described the spleen as very firm 
and hard in haemorrhagic small-pox, and such was the case in* seven instances 
I examined. In these rapidly fatal forms the liver has been described as fat tv, 
but in 5 of my 7 cases it was of normal size, dense, and firm. 

The followirig description of the finer changes is taken largely from the 
recent exhaustive study by Councilman, McGrath, and Brinkerlmff (11)01) - 
The specific lesion is “a focal degeneration of the stratified epithelium, vacu¬ 
olar in character, and accompanied by serous exudation and the formation 
of a reticulum.” The specific lesions are limited to the skin, the* mucous 
membranes of the soft palate, the pharynx, and the (esophagus. The factors 
in the formation of the pustule are degeneration of the epithelial cells, asso¬ 
ciated with fluid and cellular exudate. The cells of the lower layers of the 
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epidermis arc first involved. They become swollen, the nuclei arc shrunken 
and formless, the-exudate increases in amount, enlarging the spaces of the 
reticulum, and the cells represent the different varieties of leucocytes, poly¬ 
nuclear neutrophiles being most numerous. The uinbilication and central 
depression usually correspond, ,as Weigert suggests, to the area of primary 
necrosis. ■ The hair follicle and the sweat gland may play some part. The para¬ 
sites described occur chiefly in the cells of tha rete mucosum. Associated 
lestdns are numerous, particularly proliferation in the hannatopoietie organs. 
* Cdlul as- *B filtrgtl$ns occur constantly in the.testicle, usually in the kidney, 
the liver, and the adrenal glands. The anapmie focal necroses in the testicles 
sccnTSImost specific in the disease, add in the bone-marrow there arc foci of 
necrQgis and of haynorrhage with-hyperplasia of the myelocytes, and a marked 
reduction or even complete absence of the polynuclear leucocytes. This was 
the change described originally by Chiari as osteomyelitis variolosa. Asso¬ 
ciated bacterial lesions are common, due to the pyogenic bacteria which are 
always present in severe case*.’ 

Symptoms. —Three forms of small-pox are described: 

1. Varjgla vcra';j (a) Discrete, (b) Confluent. 

2. Variola ha-miwrhayica; (a) Purpura variolosa or black small-pox; 
(6) Haemorrhagic pustular form, variola lnvmorrhagica pustulosa. 

3. Varioloid, or small-pox modified by vaccination. 

1. VAoiai. A Vera. —The affection may he conveniently described under 
various stages: Incuba tion. —“From nine to fifteen days; oftenest twelve.” 
I have seen it ns early as the eighth day after exposure, and there are well- 
authenticated instances "in" which this stage lias been prolonged to twenty days; 
It is unusual for patients to complain of any symptoms. 

Invasion.- —In a’dults a chill and in children a convulsion arc common 
initial symptoms. There may be repeated chills within the first twenty- 
four hours. Intense frontal headache, severe -lumjiar pains, and vomiting 
are very constant features. The pains in the back and in the limbs are more 
severe in the initial stage of this than of any other eruptive fever, and their 
combination with headache and vomiting is so suggestive that precautionary 
measures may often be taken several days before the eruption appears. The 
. t em p e r a t ure rises quickly, and may on the first day be 103° or 104°, The 
puke is rjy>id and full, not often dicrotic. Tn severe eases there may be 
marked daJiruLm, particularly if the fever is high. The patient is reatless 
and distressed, thorface is flushed, and the .eyes are bright and clear. Th* 
skin is usually dj^fthough occasionally there are profuse sweats. One 
can not judge from the initial symptoms whether a case is likely to be dis¬ 
crete or confluent, as convulsions, severe backache, and high fever may pre¬ 
cede a very mild attack. 

Initial Rashes* —Two forms can be distinguished: the diffuse, scarlatinal, 
and the macular or measly form; either of which may be associated with 
pctMh.MB.and occupy a variable extent of surface. In some instances they are 
general, but as a rule, as pointed out by Simon, they are 1 united cither to 
llln lower abdemmfl areas, to the inner surfaces of tlie thighs, and to the lat¬ 
eral thoracic -region, or to the axilla;. Occasionally they are found over the 
cxl cjumy uii rfnccH^ particularly in the’ neighborhood of the knees and elbows. 
These rashes, usually purpuric, are often associated with an erythematous 
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or erysipelatous blush. The scarlatinal rash may come out as carly,as the 
second day, and be as diffuse and'vivid as in a true scarlatina. 1'he measly 
rash may also be diffuse and resemble closely that of measles. Urticaria 



Chart VII. —True Small-pox (SlrQmpell). 

• is only occasionally seen. It was present once in my Montreal eases. The 
V'"initial rashes are more abundant in some epidemics than in others. They 
occur in from 10 to 10 per cent of cases. 

Erupt ion.- —(1) In the discrete form, usually on the fourth day, mac¬ 
ules appear, on the forehead, preceded sometimes bv an erythematous flush, 
- smd on the anterior surfaces of the wrists. Within the first twenty-four 
j. hours from their appearanedthoy occur on other parts of the face and on the 
extremities, and a few are seen on the trunk. The spots are from 2 3 
millimetres in diameter, of a bright red color, and disappear completely 
"on pressure. As the rash comes out the temperature falls, the general 
symptoms subside, and the patient feels comfortable. On the firth or sixth 
day the papules change into vesicles with clear summits. Each one is elc- 
'■'"vated, circular, and presents a little depression or umbiliealion in the 
’ -. centre. Abou£ the eighth day the vesicles change into pustules, the umbil- 
-'ication disappears, the flat top assumes a globular form and becomes grayish- 
yellow in color, owing to the contained pus. There is an areola of injec¬ 
tion about the pustules and the skin between them is swollen. This 
njflturation first takes place on the face, and follows the order of the appear¬ 
ance of the eruption. The temperature now rises—secondary fever—and the 
general symptoms return. The swelling about the pustules is 1 attended, with 
a good deal of tension and pain in the face; the eyelids become swollen and 
closed. In the discrete form the temperature of maturation does not usually 
remain high for‘more than twenty-four or twenty-six hours, so that on the 
tenth or eleventh day the fever disappears and the stage of convalescence 
begins. The pustules rapidly dry, first on the face and then on the other 
parts, and by the fourteenth or fifteenth day desquamation may be far 
advanced on the face. The march and distribution of the rash are often most 
characteristic. The .abdomen and groins and the legs are the parts least 
affected. The rash is often copious on the upper part of the back, scanty on 
the lower. Vesicles, in the mouth, pharynx,' and larynx, cause soreness and 
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swelling in those parts, with loss of voice* Whether pitting takes place de¬ 
pends a good deal upon the severity of the disease. In a majority of eases 
Sydenham's statement holds good, that “it is very rarely the ease that the 
distinct small-pox leaves its mark.” The odor of a small-pox patient is very 
distinctive even in the early stages, and 1 have known it to be a help in the 
diagnosis of a doubtful ease. ( ' 

(2) The Confluent Form. —With the same initial symptoms, though usu¬ 
ally of greater severity, the rusk appears on the fourth, or, according to 
Sydenham, ou.tlfe third day. The more the eruption shows itself before the 
fourth day, the more sure it is to become confluent (Sydenham). The pap- 
ules-aiiifst may he isolated, and it is only later in the stage of maturation 
that the eruption is continent. But, in severer cases the skin is swollen and 
hypcrif mic and the papules are very close together. On the feet and hands, 
too, the papules are thickly sfct; more scattered on the limbs; and quite dis¬ 
crete on the trunk. With the, appearance of the eruption the symptoms sub¬ 
side rind the_ fever remits, but not to the same extent as in the discrete form. 
Occasionally the temperature falls.to normal and the patient may be very 
comfortable. Then, usually on the eighth day, the fever again rises, the 
vesicles change to pustules, the hvperamiia becomes intense, the swelling of 
the face and liailds increases, and by the tenth day the pustules have fully 
maturated, many of them have coalesced, and the entire skin of the head and 
extremities is a superficial abscess. The fever rises to 103° or 105°, the pulse 
is from 110 to no, and there is often delirium. As pointed out by Syden¬ 
ham, salivation in adults and diarrlnea in children are common symptonjs 
of. this- stage. There is usually much thirst. The eruption may also be pres¬ 
ent! in the mouth,'and usually the pharynx ana larynx are involved and the 
voice is husky. Great swelling of the cervical lymphatic glands occurs. At 
this stage the patient presents a terrible picture, unequalled in any, other 
disease; one which fully justifies the horror and fright with which small-pox 
is associated in the public mind. Even when tile rash is confluent on the 
face, hands, and feet, the pustules remain discrete on the trunk. The danger, 
ns pointed out by Sydenham, is in proportion to the number upon the face. 
“ If upon the face they arc as thick as sand, it is no advantage to have them 
few and far between on the rest of the body." In fatal eases, by the tenth 
or eleventh day the pulse gets feebler and more rapid, the. delirium is marked, 
there is subsuitus, sometimes diarrlnea, and with these symptoms the patient 
dies. In other instances between the eighth and eleventh day luemorrhagic 
features occur. When recovery takes place, the patient enters on the eleventh 
or twelfth day the period of desiccation. 

Desiccation .—The pustules break and the pus exudes or they dry 
and form crusts. Throughout the third, week the desiccation proceeds and 
in cases of moderate severity the secondary fever subsides; but in others it 
may persist until the fourth week. The crusts in confluent small-pox adhere 
for a long time and the process of scarring may take three or four weeks. 
On thq face they fall off singly, but the tough epidermis of the hands and 
feet may be shed entire. 

2. ILEMOitKHAGiG small-pox occurs in two forms. In one, the petechial 
or black small-pox —purpura variolosa —the special symptoms appear early 
and death follows in from twp.iQ.six days-fcln the other form the case pro- 
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greases as one of ordinary variola, and in the vesicular or pustular 1 stage 
haemorrhages take place into tho pocks or^from the mucous membranes-^ 
variola hcemorrhagica pustulosa. 

Variola hemorrhagica is more common in some epidemics than in others. 
It is less frequent in childten than in adults? Of 27 cases admitted to the 
small-pox department of the Montreal General Hospital there were 3 under 
ten years, l botwefm fifteen find twenty, !> between twenty and twenty-five, 
7 between twenty-five and thirty-five, 3 between thirty-five und forty-five, and 
1 above fifty. Young and vigorous persons seem more liable to this form. 
Several of my eases were above the average in muscular development. Men 
are more frequently affected than women; thus in my list there were 21 males 
and only 0 females. The influence of vaccination is bIiowh in the Tact that 
of the cases 14 were unvaeeinated, while not one of tho 13 who had scars had 
been revaccinated. 

In purpura variolosa the illness starts withjtlie usual symptoms, hut with 
more intense constitutional disturbance. On the*evening of the second or oil 
the third day there is a diffuse hyperamjic rash, particularly in the-groins, 
with small punctiform hemorrhages. The rash extends, becomes more dis¬ 
tinctly haemorrhagic, and the spots increase in size. Ecchymoses. appear on 
the, conjunctive, and as early as the third day there may be hemorrhages 
from the mucous membranes. Death may take place before the papules 
appear. In this truly terrible affection the patient may present a frightful 
appearance. The skin may have a uniformly purplish line and the unfortu¬ 
nate victim may even look plum-colored. The face is swollen and large con¬ 
junctival hfcmoTrhages with the deeply sunken cornea) gives a ghastly appear¬ 
ance to the features. The mind may remain clear to the end. Death occurs 
from the third to the.su.th day; thus in thirteen of my cases it took place 
between these dates. The earliestulcath was on the third day and there weic 
no traces of papules. Ther e may be no mucous haemorrhages; thus in one 
case of a most virulent character death occurred without bleeding early on 
the fourth day. 1 hematuria is perhaps most common, next luwnatcmesis, and 
melama was noticed in a third of the rases. Metrorrhagia was present in mo 
only of the six females on my list. Haemoptysis occurred in five cases, 'flje 
pulse in this form of small-pox is rapid and often hard and small. The 
respirations are greatly increased in frequency and out of all proportion to 
the intensity of the fever. 

* In variola puslulosa hcemorrhagica the disease progresses as a severe ease, 
and the hemorrhages do not occur until the vesicular or pustular stage. Tin 
first indication is luemorrhage into the areolae of the pocks, and later tho main- 
rated pustules fill with blood. ' Tho earlier the haemorrhage the greater is tin 
danger. Bleeding from the mucous membranes is also common in this form 
and the great majority of the cases prove fatal, usually on the seventh, eighth 
or ninth day, but a few cases recover. In patients with the discrete form, il 
allowed to get up early, haemorrhage may take place into the pocks on the legs 

Leucocyte Reaction. —In variola vera there is a marked leueoeytosis, 12 
16 thousand, about the eighth day, then a slight decline and a rise agon 
about the twelfth or fourteenth day, sometimes to 18,000 or 20,000. Then 
is an increase in- tfee-rmmonuelear elements, which may be the only markci 
feature of the mild cases (Magrath, Brinkerhoff, and Bancroft). 



SMALh-POX. 


.119 


3. •Varioloid.— This term is applied tp the modified form which affects 
jargons who have been vaccinated. It may set in with abruptness and sever¬ 
ity, the temperature reaching 103°. More commonly it is in every respect 
milder in its initial symptoms, though the he adach e and bacluicha_may be 
very distressing. The papules Appear on the evening of the third or on the 
fourth day. They arc few in number and may be confined to the face and 
hands. The fever drops at once and the patient feels perfectly comfortable. 
The vcsiculation and maturation of the pocks take place rapidly, and there 
is no secondary fever. There is rarely any scarring. As a rule, when small¬ 
pox attacks <a person who has been vaccinated within five or six years the 
disease is mild, but it may prove severe, even fatal. 

Aboiitivu Types.— As already mentioned, recent epidemics have been char¬ 
acterized by the largo number of mifd cases. Even in unvaccinated children, 
only a few pustules may appe&r, and the disease is over in a few days. Even 
with a thickly set eruption the^vesicles at the fifth or sixth day, instead of fill¬ 
ing, dry and abort, forming tHe so-called horn-, crystalline-, or wart-pox. Vari¬ 
ola sine erv[)lione is described. I sqjv no eases of the kind in Montreal. They 
•seem to have been not uncommon in the recent epidemics. Bancroft observed 
twelve cases in the Boston outbreak, all among physicians and attendants. 
The symptoms are headache, pain in the back, fever, and vomiting. As already 
mentioned, the pocks may be very scanty and easily overlooked, even in unvac¬ 
cinated persons. One of Bancroft's cases was of special interest—a pregnant 
woman who had slight symptoms after exposure, but no rash, tier child 
showed a typical eruption when two days old. 

Compj.ic \TiONs.—Considering the severity of many of the cases and tbh 
general character qf the disease, associated with multiple foci of suppuration, 
the complications in small-pox are remarkably few. 

l aryngi tis is serious in three ways: it may produce a fatal oedema pf the 
glottis;-ut is liable to extend and involve the cartilages, producing necrosis; 
and by diminishing the sensibility of the larynx, it may allow irritating par¬ 
ticles to reach the lower air-passages, where they excite bronchitis or broncho- 
piumnonia. 

w l^riuu'lip -pnonmonia is almost invariably present in fatal case?* Lobar pneu¬ 
monia is rare. Pleurisy is common in some epidemics. 

The cardiac complications are also rare. In the height pf the fever a 
systolic murmur at the apex is not uncommon; but endocarditis, either simple 
or malignant, is rarely met with. Popoprdilis . too, is very uncommon. Mj*-, 
carditis-seems to be more frequent, and may be associated with endarteritis of 
the coronary vessels. 

Of complications in the digestive system, parotitis.is rare. In severe eases 
Ihere is extensive ps eudo-di phtheritic angina. Vomiting, which is so marked 
a symptom in tHe early stage, is rarely persistent. OiarrhjKftJs not uncom¬ 
mon, as noted by Sydenham, and is very constantly present in children. 

Albumi nuria, is frequent, but true ..nephritis is rare. Inflammation of the 
testes and of the ovaries may occur. 

< t*Among the most interesting and serious complications are those pertaining 
to the,jiofvous-eystem. < In children convulsions are common. lu adults the 
delirium nf the early stage may persist and become violent, and finally sub¬ 
side into a fatal coma, jJ’pst-febrile insanity is occasionally met with during 
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convalescence, and very rarely epilepsy. Many of the old writers spoke of 
(j paraplegia-in connection with the intense backache of the early stage, but it#,s 
probably associated with the severe agonizing lumbar and crural pains and is 
not a true paraplegia. It must be distinguished from the form occurring in 
convalescence, which may be duo to pe cipher at. neurit is or to a diffuse myelitis 
(Westphal)* The. neuritis may, as in diphtheria, involve the pharynx alone, 
or it may be multiple. Of thifi nature, in all probability, is the so-called pseudo- 
tabes, or ataxie variolique .6 Hemiplegia and'(aphasia have been met with in a t 
few instances, the result of •e nceph alitis. * 

Among the most constant and troublesome complications of small-pox are 
those in volyin g the skin. During convalescent# boils are very frequent and 
may be severe. 'Acne and ^ecthyma are also iqpt with. I< 2 SftLgacgrene in 
various parts may occur. * •- 

• A rthritis may occur, usually in the period of desquamation, and may pass 
on to suppuration.-j Acute necrosis of the bone is sometimes'met with. 

A remarkable secondary eruption (recurrent*Inu^yox) occasionally occurs 
after desquamation. '*>1 >• 

Special Seme *.—The eye affections whidi'wajfeMfTnerly so common and 
serious are not now so frequent, owing to' tW £jjj^f fluch i& given to keeping 
‘ the conjunctives clean. A catarrhal and'pnfalfflpPiuqctiyitis is common in 
severe cases. The secretions cause afesiona-iaHhe eyelids, and unless great 
care is taken a diffuse keratitis is excited, which may go oirto ulceration and 
perforation. Ixiiis is not. very uncommon. Otitis media is an occasional com¬ 
plication, and usually results from an extension of the disease through the 
Eustachian tubes. 

Prognosis. —In unprotected persons small-pox is a very fatal disease, .the 
death-rate ranging from 8h-to-3d-pweent. In William M. Welch’s report from 
the Municipal Hospital, Philadelphia, of 2,831 cases of variola, 1,534—i. e., 
54.18 per cent—died, whije of 2,169 eases of varioloid only 28—i. e., 1.29 per 
cent^-died. Purpura variolosa is invariably fatal, and a majority of those 
attacked with the severer confluent forms die. The intemperate and debilitated 
succumb, more readily to the disease. As Sydenham observed, the danger is 
directly prop<ytionatc to the intensity of the disease on the face and hands. 
“When the fever increases after the appearance of the pustules, it is a bad 
sign; but if itps lessened on their appearance, that is a good sign ” (Rhazes). 
Very high fever, with delirium and subsultus, are symptoms of ill omen. The 
disease is particularly fatal in pregnant women and abortion usually takes 
place. It is not, however, uniformly so, and I have twice known severe cases 
to recover after miscarriage. Moreover, abortion is not inevitable. Very severe 
pharyngitis and laryngitis are*fatal complications. 

TJeBth results in the early stage from the action of -the- poison upon the 
nmSHgsjwtem. "In the later stages it usually occurs about the eleventh or 
twelfthday, at the height of the eruption. In children, and occasionally in 
adults, the laryngeal and pulmonary complications prove fatal. 

Diagnosis.— During an epidemic the initial chill, the headache and back¬ 
ache, and the vomiting at once put the physician on his guard. 

The initial rashes may lead to error. The scarlatinal rash has rarely tlif 
extent tad never th$ persistence of the rash in true scarlet fever. I have known 
the rash of m casle a^to be mistaken for the initial rash of small-pox. The gen- 
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oral condition of the patient, and the prpsence of .coryza and conpinctkitis and 
sign, may be better guides than tfie rash itself. 

Malignant haunorrhagic^nuiH-pox may prove fatal before the characteristic 
rash appears. Of 27 cases of hannorrhagic small-pox, in only one, in which 
death occurred on the third cl^y, did inspection fpil to show the papules. In 
3 cases dying on the fourth day the characteristic papular rasfy was noticed. 
It may be difficult or impossible to recognize this form of Jiannorrhagic small¬ 
pox from h wmorrhagic .nmrlaij^ver or luBmorrkagia. measles, though in the 
latter there is rarely so constant involvement of the mucous membranes. Natu¬ 
rally enough, as they are allied affections, va rioetotw is the disease which most 
frequently lemla-Wtffror. Particularly has this been the case in the mild 
epidemic which has prevailed throughout the country during the past three 
years. A negro patient waif admitted to my wards on the fourth day of the 
disease. Smallpox was not prevalent at the time, and the ease was regarded 
as one of varicella. Subsequently eight cases appeared, several of exceeding 
mildness, but ourrmishtfce'w^ffi forcibly brought home to us by the occurrence, 
in a man who had beffltt,expose^*in the ward, of a ease of confluent small-pox 
of great severity!; Tjte^fejloypng joints are to be borne in mind: first, the 
experience of tto'pastlHBUHjbhas shown that very mild epidemics of true 
small-pox may c^pcur;" .any large number of eases of a contagious dis¬ 

ease with a pustiljar erupsuBjiccurring in adults is strongly in favor of small¬ 
pox. The characters of the rash are of less value. Its abundance on the trunk 
in varicella is important. At the outset the papules have rarely the shotly, 
hard feel of small-pox. The vesicles are more superficial, the infiltrated areola 
is not so intense nor so constant, and as a rule the pocks may be seen in the 
same patient in all stages of development. The longer period of invasion, the 
prodromal rashes," the greater intensity of the onset, are also important points 
in small-pox. But, as I have said, there are mild epidemics in which it must 
be confessed that the recognition of the nature of the outbreak is sometimes 
only confirmed by the appearance of a severe case*of the confluent or of the 
hajmorrluigic form. 

The disease may be mistaken for cerebra-spinal fever, in which purpuric 
symptoms are not uncommon. A four-year-old child was taken suddenly ill 
with fever, pains in the back and head, and on the second or third day petechiae 
appeared on the skin. There were retraction of the head, and marked rigidity 
of the limbs. The hamiorrhages became more abundant; and finally luema- 
temesis occurred and the child died on the sixth day. At the post mortem 
there were no lesions of cerebro-spinal fever, and in the deeply haemor¬ 
rhagic skin the pupules could be readily seen. The post-mortem diagnosis 
of small-pox was unhappily confirmed by the. mother taking the disease and 
dying of it.. ’ 

mi i fiilni fli)jiiuTiT' —A very copious pustular rash in syphilis may resem¬ 
ble variola, particularly if accompanied by fever, but the history and the dis¬ 
tribution, particularly the slight amount on the face, leaves no question as to 
the diagnosis. 

Pustular glanders has been mistaken for small-pox. In a remarkable in¬ 
stance of the kind in Montreal there was a wide-spread pustular eruption, 
Vhich we thought at first was small-pox, but the subsequent course.and the 
fact that there was glanders among the horses in the stable led to the correct 
10 
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diagnosis. The erupfion resembled exactly that described in Kayer’s ■ mono¬ 
graph (Do la Morve, 1837). ' 

Impetigo contagiosa is stated to have been mistaken for variola. 

Treatment. — G bnbiu t. Cpj)|&u>tiaA'ru>Ms. — Segregation in special hospitals 
is imperative. In the ease tjf local outbreaks temporary barracks or tents may¬ 
be constructed. In the larger cities, considering the frequency with which 
epidemics recur, it is worth while to have a special small-pox hospital. 
If the grounds are ample and all necessary precautions taken, there is 
no reason why this should not be part of the general hospital for infectious 
diseases. 

The criticism, already referred to, of the danger of aerial conveyance in 
small-pox is, I think, correct. 

In the .early stages two symptoms call'for treatment: the p^jji in the back, 
which requires opium in some form, as advisejl by Sydenham; anil the vomil- 
ingTwlucn is very difficult to check and may lie uncontrollable. No food should 
be given-except a little iee and champagne, illid it-usually stops with the 
appearance of the eruption. 

Tba.dint. iii that usually given in fevers* with plenty of cold-water, or haxley 
water or the Scotch borse—oatmeal and water, to which lemon-juice may be 
added. 

For. the-fever, cold sponging or the cold bath may be used; when there is 
much delirium with high fever the latter is preferable, or the cold pack. 

The treatment of the eruption is important. After trying all sorts of 
remedies, such as puncturing the pustules with nitrate of silver, or treating 
them with iodine and various ointments, I came to Sydenham's conclusion that 
in guarding the face against being disfigured by the scars “ the only effect of 
oils, liniments, and the like, was to make the white scurfs' slower in coming 
off.” The constant application on the face and hands of lint soaked in cold 
water,*to whiefy antiseptics such as carbolic acid or bichloride may be added, 
is perhaps the most suitabfe local treatment. It is very pleasant to the patient, 
and for the face it is well to make a mask of lint, which can then be covered 
with oiled silk. When the crusts begin to form, the chief point is to keep them 
thoroughly moist, which may be done with oil or glycerin. This prevents the 
desiccation and diffusion of the flakes of epidermis. Vaseline is particularly 
useful, and at this stage may be freely used upon the face. It also relieves the 
itching. For the odor, which is sometimes so characteristic and disagreeable, 
the dilute carbolic solutions are probably best. If the eruption is abundant on 
the scalp, the hair should be cut sljprt to prevent matting and decomposition 
of the crusts. t 

The papules do not maturate so well when protected from the light, and 
for centuries attempts have been made to modify the course'of the pustules, by 
either excluding the light, or by changing its character. In the Middle Ages 
Gilbertus Magnus and John of Gaddesden recommended wrapping the patient 
in red flannel, and the latter treated in this way the son of Edward I. It was 
an old practice of the Egyptians and Arabinns to cover the exposed parts of 
small-pox patients with gold-leaf. Lutzcnberg, a distinguished New Orleans 
physician, in 1838 treated patients by exclusion of the sunlight. Recently the 
red-light treatment of the discase_has^bnen^a(lyneiifnri by Fjnzen. The state¬ 
ments do not agree ds to its value. Nash states that the course'of the rash may 
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be mo4ified by the treatment, but Bicketts and Byles could see no influence 
whatever, even in cases taken at the carliest*possible date. 

Complications. —I Lthe diarrhoea is severe in children, paregoric may bo 
given. When the p»2 Bn fooLlo nr.H Tupi.i, aiimnlflnfn may be freely 

given. Th e maniacal deli rium njay require chlorof orm orjpqrphia, but for less 
intense nervous symptoms the bath or cold pack is the best. For the severe 
haemorrhages of the malignant cases'nothing can»be done, and it is only cruel 
to drench the unfortunate patient with irqiv-eigot, and other drugs. Symp¬ 
toms of obstruction in the larynx, usually from oedema, may call for tracheot¬ 
omy. In the late stages of the disease, should the patient be extremely debili¬ 
tated and the subject of abscesses and bed-sores, ho may be placed on a water- 
bed or treated in the continuous warm bath. 

The care of the eyes is most important. The lids should be thoroughly 
cleansed and the conjunctiva washed with a warm solution of salt or boracic 
acid. In the confluent eases the eyelids are much swollen and glued together, 
and it is only constant watchMness which prevents keratitis. The mouth and 
throat should be kept clean and the treatment of the nose with glycerin or 
sweet oil should be begun early, as it*prevents the formation of hard crusts. 

The treatment in the stage of convalescence is important. Frequent bath¬ 
ing helps to soften the crusts, and the skin may be oiled daily. Convalescence 
should not be considered established until the skin is perfectly smooth and 
clean and free from any trace of scabs. 


V. VACCINIA (Cow-pox)—VACCINATION. 

Definition. —An eruptive disease of the cow, the virus of which, inoculated 
into man (vaccination), produces u local pock with constitutional disturbance, 
which affords protection, more or less permanent, against small-pox. * 

The vaccine is got either directly from the calf—animal lymph—in which 
the disease is propagated at regular stations, or is obtained from persons vac¬ 
cinated (humanized lymph). 

History. —For centuries it had been a popular belief among farmer folk 
that cow-pox protected against small-pox. The notorious Duchess of Cleve¬ 
land, replying to some joker who suggested that she would lose her occupation 
if she was disfigured with small-pox, said that she was not afraid of the dis¬ 
ease, as she had had a disease that protected her against small-pox. .Testy, g. 
Dorsetshire farmer, had had cow-pox, and^jn 1774 vaccinated successfully his 
wife and two Sons. Plett, in Holstein, in 1791, also successfully vaccinated 
three children. When Jonner was a student at Sodbury, a young girl, who 
came for advice, wnen small-pox was mentioned, exclaimed, “ I can not take 
that disease, for*I have had cow-pox.” .Tenner subsequently mentioned the 
subject to Hunter, who in reply gave the famous advice: “ Do not think, but 
try; be patient, be accurate.” As early ns 1780 the idea of the protective power 
of vaccination was firmly impressed on Jenner’s mind. The problem which 
occupied his attention for many years was brought to a practical issue when, 
qn May 14, 1790, lie took matter from the hand of a dairy-maid, Sarah Nelines, 
who had cow-pox, and inoculated a boy named James Phipjis, aged eight years. 
On July 1st matter was taken from a small-pox pustule and inserted into 
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the boy, but no disease followed. In 1798 appeared An Inquiry into the ( Causes 
and Effects of the Variola Vaecinife, a Disease discovered in some of the Web¬ 
ern Counties of England, particularly Gloucestershire, and known by the Name 
of Cow-pox (pp. iv, 75, four plates, 4to. London, 1798). 

In the United States ^cow-pox was introduced by Benjamin Waterhouse, 
Professor of Physic at Harvard, who on July 8, 1800, vaccinated seven of bis 
children. In Boston on August 10, 1802, nineteen boys were inoculated with 
the cow-pox. On November 9th twelve of them were inoculated with small¬ 
pox; nothing followed. A control experiment was made by inoculating two* 
unvaccinated boys with the same small-pox virus; both took the disease. The 
nineteen children of August 10th were again unsuccessfully inoculated with 
fresh virus from these two boys. This is one of the most crucial experiments 
in the history of vaccination, and fully'justified the conclusion of the Board 
of Health— cow-pox is a complete security against the small-pox. ' 

Practitioners should familiarize themselves with the literature on vaccina¬ 
tion. The centenary number of the British Medical Journal is particularly 
valuable (1890). The report of the Royal Commission on vaccination (1897), 
the exhaustive article in Allbutt’s Systenf by T. D. Aeland and Copeman, and 
Cory’s recent monograph on the subject afford a large body of material. To 
the public health officials, who wish for distribution in handy shape Facts 
about Small-pox and Vaccination, leaflets issued by the British Medical 
Association (British Medical Journal, 185)8, vol. i, p. 032) will be of 
the greatest value. The Vaccination Law of the German Empire, printed 
in English (Berlin, B. Paul, 1901), contains important information and 
statistics. 

Nature of Vaccinia. —Is cow-pox a separate independent disease, or is il 
only small-pox modified by passing through the cow? In spite of a host of 
observations, this question is not yet settled, as may be seen in the diametrically 
opposed views expressed by Copeman in Allbutt’s System and by Bronardel in 
the Twentieth Century Practice. The experiments may be divided into two 
groups. First, those in which the inoculation of the small-pox matter in thu 
heifer produced pocks corresponding in all respects to the vaccine vesicles. 
Lymph from the first calf inoculated into a second or third produced the char¬ 
acteristic lesions of cow-pox, and from the first, second, or third animal lymph 
used to vaccinate a child produced a typical localized vaccine vesicle without 
any of the generalized features of small-pox. fhq_experimcnts of Ccely, of 
Babcock, and many other more recent workers seem to leave no question what¬ 
ever that typical vaccinia may bo produced in the calf by the inoculation of 
variolous matter. A great deal of the vaccine material at one time in use in 
England was obtained in this wav. Secondly, against this is urged Chauveau's 
Lyons experiments. ("Seventeen young animals were inociflated <with the virus 
of small-pox. Small reddish papules occurred which disappeared rapidly, but 
the animals did not acquire cow-pox. Fifteen of the seventeen animals were 
also vaccinated. Of these only one showed a typical cow-pox eruption. To 
determine the nature of the original papules one was excised and inoculated 
into a non-vaccinatcd child, which developed as a result generalized continent 
small-pox. A second child inoculated from the primary pustule of the first 
child developed discrete small-pox. The French still hold to the Lyons expefi- 
ments as demonstrating the duality of the diseases, j 
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Tliejiccigl^ol. evidence favors the view-that cow-pox and horse-pox are 
v&rioln modified by transmission; or, as has been suggested, “ small-pox and 
vaccinia are bothi of them descended from a common stock—from an ancestor, 
for instance—which resembled vaccinia far more than it resembled small-pox ” 
(Copeman). 

The bodies described by Guarnieri have beep very thoroughly studied by 
Councilman and his colleagues, who regard them as forms of a protozoon— 
CytorycLex vaccinia —with a well characterized developmental cycle, increasing 
in size until they undergo segmentation. 

Normal Vaccination. —Period of Incubation .—At first there may be a little 
irritation at the site of inoculation, which subsides. Period of Eruption .—On 
ilie thin) day, as a rule, a_papule is jjeen surrounded by a reddish zone. This 
gradually increases, ami on the fifth or sixth day shows a definite vesicle, the 
margins of which are raised while the centre is depressed. By the eighth day 
fli c ves icle has attained its lipxxitnum.size. It is round and distended, with a 
limpid!fluid, the margin hard and prominent, and tlio umbilication is more 
distinct By the tenth day the vesicle is still large and is surrounded by an 
extensive areola. The contents have now become purulent. The skin is also 
swollen, indurated, and often painful. Oil the eleventh or twelfth day the 
hyperamiia diminishes, the lymph becomes more opaque and begins to dry. Jly 
thejmd of thejjccoiul week the vesicle is converted into a brownish scab, which 
gradually becomes dry and hard, and in about a week (that is, about the 
twenty-first or twenty-fifth day from the vaccination) separates and leaves a 
circular pitted scar. 1 f the points of inoculation have been close together, the 
vesicles fuse and may form a large combined vesicle. .Constitutional symptoms 
of a more or less marked degree follow the vaccination. Usually on the third 
or fourth day the temperature rises, and may persist, increasing until the 
eighth or ninth day. There is a marked leucoeytosis. In children it is common 
to have with the fever restlessness, particularly at night, and irritability; but 
as a rule these symptoms are trivial. If the inoculation is made on the arm, 
the axilldify glands become large and sore; if on the leg, the inguinal glands. 
The duration of the immunity is extremely variable, differing in different indi¬ 
viduals. In some instances it is permanent, but a majority of»persons within 
Jen or twelve years again become susceptible. 

Revaceination should ho performed between the tenth anc\ fifteenth year, 
and whenever small-pox is epidemic. The susceptibility to revaceination is 
very general. In 1891-92 vaccination pustules developed in 88.7 per centwf 
the newly enrolled troops of the German army, most of whom had been vac¬ 
cinated twice *in their lives before. The vesicle in revaceination is usually 
smaller, has Jess induration and hyperamiia, and the resulting sear is less per¬ 
fect. Particular, care should he taken to watch the vesicle of revaceination, as 
it not infrequently happens that a spurious pock is formed, which reaches its 
height early and dries to a scab by the eighth or ninth day. 

Irregular Vaccination.— (a) Local Variations—W e occasionally meet 
with instances in which the vesicle develops rapidly with much itching, has 
not the characteristic flattened appearance, the lymph early becomes opaque, 
and the crust forms by the seventh, or eighth day. The evolution of the pocks 
may be abnormally slow. In such cases the operation should again be per¬ 
formed with fresh lymph. The contents of the vesicles may be watery and 
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bloody. In the involution the broking or irritation of the pocks may load to 
ulceration and inflammation. A very rare ejent is the recurrence of the podk 
in the same place. Sutton reports four such recurrences within six months. 

(6) Generalized Vaccinia. —It is not uncommon to see vesicles in the 
vicinity of the primary sore 1 . Ia'ss common is a true generalized pustular rash, 
developing ifl different parts $f the body, often beginning about the wrists and 
on the back. The secondary jioeks may continue to make their appearance for 
five or six weeks after vaccination. In children the disease^ may prove fatal. * 
They may be most abundant on the vaccinated limb, and occur usually about 
the eighth to the tenth day. 

(c) Complication's. —In unhealthy subjects, or as a result of uncleanli¬ 
ness, or sometimes injury, the vesicles inflame ami deep excavated ulcers result. 
-JsBoughing and deep cellulitis may follow. In debilitated children theta may 
be with this a purpuric rash. Acland thus arranges the dates at which the 
possible eruptions and complications may be looked for: 

1. liming.the.first.three days: Erythema; urticaria; vesicular and bullous 
eruptions; invaeeinated erysipelas. 

2. After the third day and until the pock reaches- maturity: Urticaria; 
lichen urticatus, erythema multiforme; accidental erysipelas. 

3. About the end of the first week: Generalized vaccinia; impetigo; vac¬ 
cinal ulceration; glandular abscess; septic infections; gangrene. 

4. After the involution of the pocks: Invaeeinated diseases—for example, 
syphilis. 

(d) Transmission of Disease by Vaccination.— Syphilis has undoubt¬ 
edly been transmitted by vaccination, but such instances arc very rare. A large 
number of the cases of alleged vaccino-syphilis must be thrown out. The ques¬ 
tion has now become really of minor importance sincp the wide-spread use'of 
animal lymph. Dr, Cory’s sad experiment may here be referred to. ' Ho vac¬ 
cinated himself four times from syphilitic children. The first vaccination 
followed, but no syphilis. Two other attempts (negative) were made. The 
fourth time ho was vaccinated from a child the subject of congenital syphilis. 
The lymph was taken from the child’s arm with care, avoiding any contamina¬ 
tion with blood. At two of the points of insertion red papules appeared on 
the twenty-first day. On the thirty-eighth day a little ulcer was found, which 
Mr. Hutchinson decided was syphilitic. The diseased parts were then removed. 
By the fiftieth day the constitutional symptoms were well marked. Among 
tlfe differences between vaccino-syphilis and vaccination ulcers the most im¬ 
portant is perhaps| that the chancre never appears before the .fifteenth day, 
usually not until from three to # five weeks, whereas the ulceration .of ordinary 
vaccination is present by the twelfth or fifteenth day., TMfe loss .of substance 
in the chancre is usually quite superficial and the> induration yery parchment- 
like and specific, with but a slight inflammatory areola. U The glandular swell¬ 
ing, too, is constant and indol e n t, whiles in the vaccination ulcer it.,is.often 

when present, chiefly inflammatory. 

Tuberculosis .—“ No undoubted case of invaeeinated tubercle was brought 
before the Royal Commission on Vaccination” (Acland). The risk of trans¬ 
mitting tuberculosis from the calf is so slight that it need not be considered." 
The transmission ofdeprosy by vaccination is doubtful. 

The observations on the presence of actinomyces in vaccine virus have been 
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confirmed by W. T. Howard, Jr., who foupd it 24 times in 95 cultures from 
tile virus of five producers in the United States. 

Tetanus .—McFarland has collected 95 cases, practically all American. 
Sixty-three occurred in 1901, a majority of which could be traced to one source 
of^supply, in which It. W. Wilson demonstrated tbp tetanus bacillus. Most of 
the cases occurred about Philadelphia. Since that date, McFarland tells me 
that very few cases have been reported. The occurrence of this terrible com¬ 
plication emphasizes the necessity of the most scrupulous care in the prepara¬ 
tion of the animaf virus, as the tetanus bacillus is almost constantly present in 
the intestines of cattle. 

(e) Influence of Vaccination upon otheb Diseases. —A quiescent 
malady may be lighted into activity by vaccination. This has happened with 
congenital syphilis, occasionally witlf tuberculosis. An old idea was prevalent 
that vaccination had 8 beneficial influence upon existing diseases. Thomas 
Archer, the first medical graduate in the United States, recommended it in 
whooping-cough, and said thtff it had Cured in his hands six or eight cases. At 
the height of the vaccination convulsions may occur and be followed by hemi¬ 
plegia. One such case I saw with Itorris J. Lewis. 

Choice of Lymph. —If bovine lymph is not available, humanized lymph 
should be taken on the eighth day, and only from perfectly formed, unbroken • 
vesicles, which have hul-a typical course. Pricking or scratching the surface, 
the greatest care being taken not to draw blood, allows the lymph to exude, and 
it may be collected on ivory points or in capillary tubes. The child from 
which the lymph, is taken should be healthy, strong, and known to be of good 
stock, free from tuberculous or syphilitic taint. Thu glycerinated calf lymph 
lias come into general use. The Local Government Board has recently issued 
a valuable report on the subject by Thorne and Copeman, giving full details 
as to the method of preparation. In it the statement is made that, whereas it 
was usual to make the lymph from on,c calf serve fo^ from 200 to 300 vaccina¬ 
tions, the glycerinated lymph will servo for from 4,000 to 5,000 vaccinations. 

Technique. —Far too little attention is paid in American schools to the 
instruction of students in the art of vaccination. That part of the arm about 
the insertion of the deltoid is usually selected for the operation^ Mothers “ in 
society ” prefer to have girl babies vaccinated on the leg. The .skin should be 
cle ansed and put upon the stretch. Then, with a lancet or the ivory point, 
cross-scratches should be made in one or more places. When the lymph has 
dried on the points it is best to moisten it in warm water. The clothing pf 
the child should not bo adjusted until the spot has dried, and it should be 
protected-for U day or two with lint or a soft handkerchief. If erysipelas is 
prevalent, or if thqre are cases of suppuration in the same house, it is well to 
apply a pad* of antiseptic cotton. Vaccination is usually performed at the 
second or third*month. If unsuccessful, it should be repeated from time to 
time. A person exposed to the contagion of small-pox should always be revae- 
cinated. This, if successful, will usually protect; but not always. The cases 
in which small-pox is taken within a few years after vaccination are probably 
instanfies of spurious vaccination. 

, The Value of Vaccination. —Sanitation can not account for the diminution 
in small-pox and for the low rate of mortality, Isolation { of course, is a use¬ 
ful auxiliary, but it is no substitute. Vaccination is not claimed to be an 
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invariable and permanent preventive of small-pox, but in an immense majority 
of cases successful inoculation renders the person for many years insusceptible. 
Communities in which vaccination and revadcination are thoroughly and sys¬ 
tematically carried out are those in which small-pox has the fewest victims. 
The German army since 1£74, the date of the stringent laws, has enjoyed 
practical immunity—not a single death from small-pox (to the date of the 
last report, 1902),* except ad isolated ease under peculiar circumstances in 
1884-’85. On the other hand, communities in which vaccination and revac- t 
cination are persistently neglected are those in which epidemics are most preva¬ 
lent. Owing to a wide-spread prejudice against vaccination in Montreal, there 
grew up, between the years 1876 and 1884, a considerable unprotected popu¬ 
lation, and the materials were ripe for an extensive epidoftiic. The soil had 
been prepared with the greatest care, ami it pnly needed the introduction of 
the seed, which in due time came with the Fullman-ear conductor from Chi¬ 
cago, on the 28th of February, 1885 (see page 113). Within the next ten 
months thousands of persons were stricken with* the disease, and 3,164 died. 

Although the effects of a single vaccination may wear out, as we say, and 
the individual again become susceptible to small-pox, yet the mortality in 
such cases is very much lower than in persons who have never been vaccinated. 

* The mortality in persons who have been vaccinated is fr*n 6 to 8 per cent, 
whereas in the unvaccinated it is at least 35 per cent. There is evidence that 
the greater the number of marks, the greater the protection in relation to 
small-pox; thus the English Vaccination Report, states that, out of 4,754 cases 
the death-rate with one mark was 7.6 per cent; with two marks, 7 per cent; 
■with three marks, 4.2 per cent; with four marks, 2.4 per cent. W. M. Welch’s 
statistics of 5,000 cases on this point give with good cicatrices 8 per cent; 
with fair cicatrices, 14 per cent; with poor cicatrices, 27 per cent; post-vac¬ 
cinal cases. 16 per cent; unvaccinatcd cases, 58 per cent. 


VI. VABICELLA (Chicken-pox). 

Definition.—An acute contagious disease of children, characterized by an 
eruption of vesicles on the skin. 

Etiology.—The disease occurs in epidemics, but sporadic cases are also 
met with. It may prevail at the same time as small-pox or may follow or 
pijpcede epidemics of this disease. An attack of chicken-pox is no protection 
against small-pox. It is a disease of childhood; a majority of the cases occur 
between the second and sixth years. Adults who have not had 'the disease in 
childhood are very liable to be’attacked. The specific gerip has not yet been 
discovered. * 

There can be no question that varicella is an affection quite distinct from 
variola and without at present any relation whatever to it. An attack of the 
one does not confer immunity from an attack of the other. A boy, aged five, 
was admitted to St. Thomas’ Hospital with a vesicular eruption, and was iso¬ 
lated in a ward on the same floor as the Rmall-pox ward. The disease was 
pronounced chicken-pox, however, by Risdon Bennett and Bristowe. The. 
patient was then removed and vaccinated, with a result of four vesicles which 
ran a pretty normal ‘course. On the eighth day from the vaccination the child 
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became feverish. On the following day the, papules appeared and the child 
had a well-developed attack of small-pox with secondary fever (Sharkey). 

Symptoms. —After! a period of Incubation of ten or fifteen days the child 
1 incomes •* feverish and in some instances has a slight chill. There may be 
vaaytjug, anct pains..in the back %nd legs. ■' Convulsions are rare. The erup¬ 
tion usually occurs within twenty-four hours. It is first seen*upon the 
trunk, either on the back or on the chest. It may begin on the forehead and 
face. At first in the form of raised red papules, these are in a few hours 
transformed into hemispherical vesicles containing a clear or turbid fluid. As 
a rule "there is 410 umbilication, but in rare instances the pocks are flattened, 
and a few may even be umbilicated. They are often ovoid in shape and look 
more superficial than the variplous vesicles. The skin in the neighborhood 
is not often infiltrated or hypersemic. ’At the end of thirty-six or forty-eight 
.hours the contents of the vesicles are purulent. They begin to shrivel, and 
during the third and fourth days arc converted into dark brownish crusts, 
which fall off and as a rule leaves no scar 1 . Fresh crops appear during the first 
two or three days of the illness, so that on the fourth day one can usually see 
pocks in all stages of-tlevelopment anil decay. They are always discrete, and 
the number may vary from eight or ten to several hundreds. As in variola, 
a scarlatinal rash oecftidnally precedes the development of the eruption. The 
eruption may occur on the mucous membrane of the mouth, and occasionally 
in the larynx. In adults the disease may be much more severe, the initial 
fever high, the rash very wide-spread, and the constitutional symptoms com¬ 
paratively severe, so that the diagnosis of variola may be made—the so-called 
varicella) variolaformes. 

There are one or j;wo modifications of the rash which are interesting. The 
vesicles may become very large and develop into regular bullae, looking not 
unlike ecthyma or pemphigus (varicella bullosa). The irritation of the rash 
may be excessive, and if the child scratches the pocl^s ulcerating sores may 
form, which on healing leave ugly scars. Indeed, cicatrices after chicken-pox 
are more common than after varioloid. The fever in varicella is slight, but 
it does not as a rule disappear with the appearance of the rash. The course 
of the disease is in a large majority of the eases favorable and po ill effects 
follow. The disease may recur in the same individual. There are instances 
in which a person has had three attacks. t 

In delicate children, particularly the tuberculous, gangrene (varicella 
escharotica) may occur about the vesicles, or in other parts, as the scrotum. 

Cases have been described of luemorrhagic varicella with cutaneous ecchy- 
moses and bleeding from the mucous membranes. 

Nephritis may oejur. Infantile hemiplegia hfts occurred during an attack 
of the disease. * Death has followed in an uncomplicated case from extensive 
involvement of thd skin. 

The diagnosis is as a rule easy, particularly if the patient has been seen 
from the outset. When a case comes under observation for the first time with 
the rash well out, there may be considerable difficulty. The abundance of the 
rash on the trunk in varicella is most important. The pocks in varicella are 
moye superficial, more bleb-like, have not so deeply an infiltrated areola about 
them, and may usually be seen in all stages of development. They rarely at 
the outset have the hard, sliotty feeling of those of small-pox. The general 
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symptoms, the greater intensity qf the onset, the prolonged period of invasion, 
and the more frequent occurrence of prodromal rashes in small-pox are im¬ 
portant points in the diagnosis. ' 

Death is very rare, and, unless from the complications, raises a suspicion 
of the correctness of the diagnosis. Thus of the 116 deaths in England and 
Wales in 1903 ascribed to chicken-pox, it is probable, as Tatham suggests, 
that many of these were frhm unrecognized small-pox. 

No special treatment is required. If the rash is abundant on the face, 
great care should be taken to prevent the child from scratching the pustules? 
A soothing lotion should be applied on lint. 

VH. SCABI+ET EEVER. 

Definition. —An infectious disease characterized by a diffuse exanthem and 
an angina of variable intensity. 

History. —In the sixteenth century IngraSseas of Naples and Coyttar of 
Poitiers recognized the disease; but Sydenham in 1675 gave a full account of 
it under the name febris scarlatina. 

Etiology. —No one of the acute infections varies so greatly in the intensity 
of the outbreaks, a point to which both Sydenham, and Bretonneau called 
attention. la-some years it is mild; in others, with equally wide-spread epi¬ 
demics, it is fearfully malignant. It is a wide-spread affection, occurring in 
nearly all parts of the globe and attacking all races. 

Sporadic cases occur from time to time. The epijjgmics are most intent 
in the autumn and winter. There is an extraordinary variability in the 
severity of the outbreaks, which on the whole appear to be lessening in sever¬ 
ity; thus in Boston from 1891 to 1903 the ratio of cases per ten thousand has 
ranged from 45.80 to 16.18^ and the mortality from 3.94 to .60. In England 
and Wales in 1903 the/e were 4,158 deaths. Only in 1898, 1899, and 1900 
did the deaths fall below 4,000. In 1883 they were between 12,000 and 13,000. 

Seibert’s studies in New York’ show that the disease increases steadily 
from week to week until the middle of May; the frequency diminishes gradu¬ 
ally until ttjc end of dune, and gradually increases through October, Novem¬ 
ber, and December. He associates the remarkable drop in July, August, and 
September with the closure of the schools and the cessation of the daily con¬ 
gregation of infectious material in small areas—school-houses and play¬ 
grounds—for so many hours each day. 

Age is the most important predisposing factor. Ninety per cent of the 
fatal eases are under the tenth year. Sucklings are rarely attacked. The 
general liability to the disease in childhood is less wide-spread than in measles 
Many escape altogether; others escape until adult life; some rtever take it. 

Family susceptibility is not infrequently illustrated by the killing in raph 
succession of four*or five members. On the other hand, individual resistnno* 
is common, and many physicians constantly exposed escape. An attack as f 
rule confers subsequent immunity. In rare instances there have been one oi 
even two recurrences. 

The natives of India are said to enjoy comparative immunity. 

Infectivity. —It is not yet accurately known where in the body the poisoi 
is formed, how it is given off, or in what form it is taken by another person 
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It if probably given off with the secretions off the nose, throat, and respiratory 
tract. The mild angina of the ambulatory cases may convey the disease, and 
in this way it is spread in schools, and the “ return cases,” to be referred to 
later, may find in this way their explanation. Much more attention has been 
paid of late to this aspect of the scarlatinal infection, and it has even been 
suggested that the skin is only infective by contamination, with 'the secre¬ 
tions. The general opinion, however, is that the poison i3 given off chiefly 
from the skin, particularly when desquamating. Unlike measles, the germ 
is very resistant and clings tenaciously to clothing, to bedding, the furni¬ 
ture of the room, etc. Even after the most complete disinfection possible, 
children who have been removed from an infected house may catch the 
disease on their return. Tlfte possibility here of throat infection must 
bo considered. A third person may convey the disease, but undoubted 
’instances are rare. I recall one instance in which I could have been the only 
possible medium. In a collective investigation on this point among physi¬ 
cians in the State of Connecticut, Loveland had 100 negative and 10 positive 
replies. • 

The disease is stated to have been conveyed by milk. Of 90 epidemics 
studied by Kober the disease prevailed in 08 cither at the dairy or the milk 
farm. There appear to be two groups of eases: first, genuine scarlet fever, 
in which the infection" conveyed through the milk having come in contact 
with infected persons; and secondly outbreaks of an infection resembling 
scarlet fever, due to disease of the udder of the cows. 

By surgical scarlatina, first brought to the attention of the profession by 
Sir James Paget in 1804, is understood an erythematous eruption following 
an operation or occurring during septic infection. It differs from mn di c al 
s narl at. iqp in the /large number of adults attacked, theuhorter incubation, 
the-,mildness of the throat symptoms, thefi starting of the eruption at* the 
wound, and the precocious desquamation. Alice llalnilton, after analyzing 
174 cases reported in the literature, concludes that the eruption is most fre¬ 
quently due to septic infection and is not truly scarlatinal, and that in those 
cases in which the disease was undoubtedly scarlatina there is no convincing 
evidence that the relation between the wound and the scarlet fefer was any¬ 
thing more than one of coincidence. 

The specific germ is not known. It is claimed to be only a modified 
streptococcus infection. The streptococcus pyogenes has often been found ( 
in the blood during life and after death, and it is constantly present in the 
throat in severe*cases; but there is no agreement on the subject among the 
best workers. Mallory’s researches may point to a solution of the problem. 
In four cases he found between the epithelial cells of the epidermis a proto- 
zoon which formed definite rosettes like the malarial parasite. Duval, con¬ 
tinuing these observations, has found this organism in the serum of blisters 
°n the skin of scarlet fever patients, and has traced it through a cycle of 
changes which show at any rate that it is a definite parasite. Controls were 
negative in other diseases. Whatever the germ may be, there is no question 
that in severe cases the streptococcus infection plays an important role in 
causing the septic symptoms of the disease. , 

Morbid Anatomy. —Except in the haemorrhagic form, the skin after death 
chows no traces of the rash. There are no specific lesions. Those which 
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occur in the internal organs arc'due partly to the fever and partly lo infec¬ 
tion with pus-organisms. « 

The anatomical changes in the throat arc those of .simple inflammation, 
follicular tonsillitis, and, in extreme graces, of diphtheroid anginar. In 
severe cases there is intense lymphadenitis and much inflammatory cedenm 
of the tissues of.thc neck, 'which may go on to suppuration, or even to gan¬ 
grene. Streptococci are found abundantly in the glands and in the foci of 
suppuration. The lymph glands and the lymphoid tissue may show hyper-" 
plasia, and the spleen, liver, and other organs may he the seat of wide-spread 
focal necroses. 

Endocarditis and pericarditis are not infrequent. Myocardial changes 
are less common. The renal changes are the fnost Important, and have been 
thoroughly studied by Coats, Klebs, Wagner, and others. The special neplui- 
tis of scarlet fever will be considered with the diseases of the kidney. 

Affections of the respiratory organs are nofe frequent. When death results 
from the pseudo-membranous angina, broncho-pneunjiolna is not uncommon. 
Cerebro-spinal changes are rare. ' * -gf* 

Symptoms. — Incubation. —“ From one to seV^R- days, oftencst two to 
four.” 

Invasion. —The onset is as a rule sudden. It may be preceded by a 
slight, scarcely noticeable, ind&position. An actual chill is rare. Vomit¬ 
ing is one of the most constant initial symptoms; convulsions are common. 
The fever is intense; rising rapidly, it may on the first day reach 104° or even 
105°. The skin is unusually dry and to the touch gives a sensation of very 
pungent heat. The tongue is furred, and as early as the first day thdSk may 
be complaint of dryness of the throat. Cough and catarrhal symptoms arc 
uncommon. The face is often flushed and the patient has all the objective 
features of an acute fever. 

Ebuption. —Usually on the second day, in some instances witMn the 
first twenty-four hours, the rash appears in the form of scattered red'^oints 
on a deep subcuticular flush; at first on the neck and chest, and spreading 
so' rapidly that by the evening of the second day it may have invaded the 
entire skin.' After persisting for two or three days it gradually fades. At 
its height the rash has a vivid scarlet hue, quite distinctive anil unlike that 
seen in any dther eruptive disease. It is an intense hypersemia, and the ame- 
mia produced by pressure instantly disappears. There may be fine puneti- 
form haemorrhages, which do not disappear on pressure. In some cases the 
rash does not become uniform but remains patchy, and intsrvals of normal 
skin separate large hyperaeraic areas. Tiny papular elevations may some¬ 
times be seen, but they are not so common as in measles. With each day 
the rash becomes of a darker color, and there may be in parts even a bluish- 
red shade. Smooth at the beginning, the skin gradually becomes rougher 
and to the touch feels like “goose skin.” At the height of the erupimr 
sudaminal vesicles may develop, the fluid of which may become turbid. Tin 
entire skin may at the same time be covered with small yellow vesicles on '• 
deep red background —scarlatina miliaris. McCollom lays stress upon lh< 
appearance of a punctate eruption in the arm-pits, groins, and on the roof'o 
the mouth as positive proof of scarlet fever. 

Occasionally there are petechias, which in the malignant type of the dis 
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case become wide-spread and large. The eruption does not always appear upon 
the^face! There may be a good deal of swelling of the skin, which feels uncom¬ 
fortable and tense. The itching is variable; not as a rule intense at the height 
of the eruption. By the seventh or eighth day the rash has disappeared. 
The mucous membrane of the dil¬ 
ate, the cheeks, and the tonsils pre¬ 
sent a vivid red, punctiform ap¬ 
pearance. The tongue at first is red 
%t the tip and edge's, furred in the 
centre; and through the white fur 
are often seen the swollen red papil¬ 
la 1 , which give the so-called “ straw¬ 
berry” appearanceto J#e tohgue, 
particularly if the ojbilil puts out 
‘the tip of tho tonguifebetween the 
lips. In a few day si the “ fur ” 
desquamates and IcaMggfhc surface • 
red and rough, and it owns condi- 1 
tion which some write*#-, call .the 
“ strawberry,” or, better, the “ rasp¬ 
berry” tongue. Enlargement of the papillaj was the only constant sign in 
1,000 eases (McCollom). Tha-bruath often a very heavy, sweet odor. 

The phar/igcal symptoms are— 

1. Slight redness,- with swelling of tho pillars of the fauces and of the 
tonsils. 2. A more intense grade of swelling and infiltration of these parts 
with ^ foTlicular tonsillitis. 3. Diphtheroid angina with intense inflamma¬ 
tion. ejL all the phafyngeal structures and swelling of the glands below the 
jaw, and in very severe cases a thick brawny induration of all the tissues of 
the neck. ’ 

'jdie fever, which sets in with such suddenness aftd intensity, may reach 
,105'mr even 106°. It persists with slight morning remissions, gradually 
ilw-lBng with the disappearance of the rash. In mild cases the tempera¬ 
ture tony not reach 103°; on the other hand, in very severe cases there 
tmiyjbe hyperpyrexia, the thermometer registering 108° or before death 
evenJD9°. 

The.,pulse ranges from 120 to 150; in severe cases with vefy high fever 
fipm 199-te-200. rjfho respirations show an increase proportionate to the 
intensity,of. thpiever.l; A-leucocytosis is usually present, which may be high 
(oOjQOjQ to 50,000 per c.cm.) in the severe casesJ-) The gastrointestinal syrnp- 
toms.are.iiot marked after the initial-vomiting, and food is usually well taken. 
In some instances tflerc are abdominal pains, i sThe edge of the spleen may 
bo palpable.fi Thfc-liver is not often enlarged.' With the initial fever nervous 
symptoms are present in a majority of the cases; but as the rash comes out 
tiic headjighc and, the slight nocturnal wandering disappears. Tho urine has 
the ordinary febrile characters, being scant y and high colored. Slight albu¬ 
minuria as by no means infrequent during the stage of eruption. Careful 
examination of the urine should he made every day. There is no cause for 
alilrm in the trace of albumin which is so often present, not even if it is asso¬ 
ciated with a fevTtube-casts. 
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Desquam ation.—W ith the disappearance of the rash and the fever the 
skin looks somewhat stained, is dry, a little rough, and gradually the upper 
layer of the cuticlo begins to separate. Tke process usually begins about the 
neck and chest, and flakes aro gradually detached. The degree and character 
of the desquamation boar some relation to thQ intensity of the eruption. When 
the latter l\as been very vfvid and of long standing, large flakes may be thrown 
oS. In rare instances the *hair and even the nails have been shed. It must 
not be forgotten that there arc eases in which the desquamation has been 
prolonged, according to Trousseau, even to the seventh or, eighth week. Tint' 
entire process lasts from ten to fifteen or even twenty days. 

Atypical Scarlet Fever.— ^Mild and Aboktiye Fobms.—I n cases of excep¬ 
tional mildness the rash may be scarcely perceptible. During epidemics, when 
several children of a household are affected, one child sickens as if with scar¬ 
let fever, and has a sore throat and the “ strawberry tongue," but the rash 
does not appear— scarlatina sine eruplione. In school epidemics a third or 
more of the cases may be without {he.rash.** Dcsquqmation, however, may 
follow, and in these very mild forms nephritis may occur. 
i Malignant Scarlet Feveb .—giilih inant Toxic Variety. —With all the 
characteristics of an acute intoxication, the patient is overwhelmed by the 
intensity of the poison and may die within twenty-four or thirty-six hours. 
The disease sets in with great severity—high JEpver, extreme restlessness, 
headache, and delirium. The temperature may rise to 107° or even 108°, in 
rare cases even higher. Convulsions may occur and the initial delirium ra|>- 
idly gives place to coma. The jlyspncea may be urgent; the pulse is very 
rapid and feeble. 

1 H/EM oruii agio Form.— Hspmorrhnges occur into the skin, and there are 
hsematuria and cpistaxis. In the erythematous rash scattered jreteehiae appear, 
which gradually become more extensive, and ultimately the skin may be um- 
ver&lly involved. Death may take place on the second or on the third day. 
While this form is perhaps more common in enfeebled children, I have twice 
known it to attack adults apparently in full health. 
xi Anginoke Form. —The throat symptoms appear early and progress rap¬ 
idly ;the fauces and tonsils swell and are covered with a thick membranous 
exudate, which may extend to the posterior wall of the pharynx, forward into 
the njQuth, and upward into the nostrils. The glands of the neck rapidly 
enlarge. Nderoais-oeeurs in the tissues of the throat, the foetor is extreme, 
.the constitutional disturbance profound, and the child dies with the clin¬ 
ical picture of a malignant diphtheria. Occasionally the membrane extends 
into the trachea and the bronchi. The Eustachian tubes «and the middle 
car are usually involved. When death docs not take place rapidly from h>\- 
asmia there may be extensive abscess formation in the tissues of the neck and 
sloughing. In the separation of deep sloughs about the tonsils the carotid 
artery may be opened, causing fatal luemorrhage. 

Complication* and Sequela.— (a) N biuww ih.—A t the height of the fe\ei 
there is often a slight trace of albumin in the urine, which is not of special 
significance. In a majority of cases the kidneys escape without greater dam 
age than occurs in other acute febrile affections. 

Nephritis is most common in the second or third week and may folfov 
a very mild attack. It may be delayed until the third or fourth week. A* 
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a rule, the earlier it occurs the more severq the attack. It occurs in from 
10 i> 20 per cent of the eases. Three grades of cases may be recognized: 

17 Acute‘haunorrhagie nephritis. There may bo suppression of urine or 
only a small quantity of bloody fluid laden with albumin and tube-easts. 
Vomiting is constant, there are convulsions, and the^liild dies with the symp- 
tdinifof acute uraemia. In severe epidemics there may be many cases of this 
sort, and an acute, rapidly fatal, nephritis due to tfie scarlet fever poison may 
occur without an exunthem, 

2. Less severe oases without serious- acute symptoms. There is a pulfy 
appearance of the eyelids, with slight oedema of the feet; the urine is dimin¬ 
ished in quantity, smoky, and contains albumin and tube-casts. The kidney 
symptoms then dominate the entire case, the dropsy persists, and there may 
be effusipn into the serous sacs. The condition may drag on and become 
/•luonic, or the patient may succumb to unemic accidents. Fortunately, in 
a majority of the cases recovery takes place. 

3. Cases so mild that they'can scarcely be termed nephritis. The urine 
contains albumin and a few tube-casts, but rarely blood. The oedema is ex- 
tremcly—sUght or transient, and the convalescence is scarcely interrupted. 
Occasionally, however, serious symptoms may supervene. (Edema of the glot¬ 
tis may prove rapidly fatal, and in one case of the kind a child under my care 
died of acute effusion into the pleural sacs. 

In other cases the oedema disappears and the child improves, though he 
remains pale, and a slight amount of albumin persists in the urine for months 
or even for years. Itecovery may ultimately take place or a chronic inter¬ 
stitial nephritis may follow. 

Occasionally oed(jna occurs without albuminuria or signs of nephritis. 
Possibly it may be due to the anaemia; but there are instances in which 
marked changes have been found in the kidney after death, even when the 
i urine did not show the features characteristic of nephritis. 

(6) Arthritis. —There are two forms: first, the severe scarlatinal 
pyirmia, with suppuration of one or more joints—part of a wide-spread strep¬ 
tococcus infection. This is an extremely serious and fatal form. Secondly, 
the true scarlatinal rheumatism, so-called, an arthritis analogpus to that 
occurring in gonorrhoea and other infections. It occurs in the second or third 
week; many joints arc attacked, particularly the small joints of the hands. 
The heart may be involved. Chorea, subcutaneous fibroid nodules, purpura, 
and pleurisy may be complications. The outlook is usually good. 

(c) Cardiac Complications. —In the severe septic cases a malignant 
endocarditis, sontetimes with purulent pericarditis, closes the scene. Simple 
endocarditis is not uncommon. It may not be easy to say whether the apex 
systolic murmur, so often heard, signifies a valvular lesion. The persistence 
after convalescence, with signs of slight enlargement of the heart, may alone 
decide that the murmur indicated an organic change. As is the rule, such 
cases give no symptoms. And, lastly, there may be a Revere toxic myo¬ 
carditis, sometimes leading to acute dilatation and sudden death. It is 
to be borhe in mind that the cardiac complications of the disease are often 

latent. 

(d) Acute Bronchitis and Broncho-pneumonia are not common. 
Empyema is an insidious and serious complication. 
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(e) Ear Complications. —Common and serious, due to extension of the 
inflammation from the throat through the Eustachian tubes, they rank anymg 
the most frequent causes of deafness in children. The severe forms of mem¬ 
branous angina are almost always associated with otitis, which goes on to 
suppuration and to perforation of the drum. The process may extend to the 
labyrinth and rapidly produce deafness, in other instances there is suppura¬ 
tion in the mastoid cells. * In the necrosis which follows the middle-oar dis¬ 
ease, the facial nerve may be involved and paralysis follow. Later, still mon> 
serious complications may follow, such as thrombosis qf the lateral sinnf,' 
meningitis, or abscess of the brain. 

(/) Adenitis. —In comparatively mild cases of scarlet fever the sub¬ 
maxillary lymph-glands may be swollen. In severer cases the swelling of the 
neck becomes extreme and extends beyond the limits of the glands. Acute 
phlegmonous inflammations may occur, leading to wide-spread destruction of 
tissue, in which vessels may be eroded and "fatal hicmorrhage ensue. The sup¬ 
purative processes may also involve the retropharyngeal tissues. 

The swelling of the lymph-glands usually subsides, and within a few weeks 
even the most extensive enlargement gradually disappears. There are rare 
instances, however, in which the lymphadenitis becomes chronic, and 11 k 
neck remains with a glandular collar whiefi almost obliterates its outline 
This may prove intractable to all ordinary measures of treatment. A cast 
came under my observation in which, two years after scarlet fever, the nod 
was enormously enlarged and surrounded by a mass of firm brawny glands. 

(g) Nervous Complications. —Chorea occasionally complicates tin 
arthritis and endocarditis. Sudden convulsions followed by hemiplegia mu; 
occur. In seven of my series of 120 cases of infantile hemiplegia the troulili 
came on during scarlet fever. Progressive paralysis of tfie limbs with wastinj 
may present the features of a subacute, ascending spinal paralysis. Tlivoni 
bosis of the cerebral veins may occur. Mental symptoms, mania and^iuelan 
cholia, have been described. 

( h ) Other rare complications and sequehu are oedema of the eyelids, with 
out nephritis (S. Phillips), symmetrical gangrene, enteritis, noma, and pci 
foration of,the soft palate (Goodall). Pearson and Id (tie worn! have reporlc 
a case of dry gangrene after scarlet fever in a boy of four, which occurre 
on the ninth day of the disease, and involved both legs, necessitating ampul: 
tion at the'upper third of the thighs. The child recovered. 

(») The fever may persist for several weeks after the disappearance f 
the rash, and the child may remain in a septic or typhoid state. This so-callr 
scarlatinal typhoid is usually the result of some chronic suppurative proee 
about the throat or the nose, occasionally the result of a chronic adenitis, an 
in a few dases nothing whatever can be found to accouAt for the fever. 

Relapse is rare. It was noted in 7 per cent of 12,000 (Caiger), ami > 

1 per cent of 1,520 cases (Newshohne). 

Diagnosis. —The diagnosis of scarlet fever is not difficult, but there a 
cases in which the true nature of the disease is for a time doubtful. The f< 
lowing are the most common conditions with which it may be confounded: 

1. Acute Exfoliating Dermatitis. —This pseudo-exanthem simuhit 
scarlet fever very closely. It has a sudden onset, with fever. The erupt! 
spreads rapidly, is uniform, and after persisting for five or six days begi 
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to fade.* Even before it has entirely gone, desquamation usually begins. 
Sonfe of these cases can not be distinguished from scarlet fever in the stage 
of eruption. The throat symptoms, however, are usually absent, and tire 
tongue rarely shows the changes which are so marked in scarlet fever. In the 
desquamation of this affection thd hair and nails art) commonly affected. It 
is, too, a disease liable to recur. Some of the instances of second and third 
attacks of scarlet fever have been cases of this form of dermatitis. 
w 2. Measles, which is distinguished by the longer period of invasion, the 
characteristic nature of the prodromes, and the later appearance of the rash. 
The greater intensity of the measly rash upon the face, the more papular 
character and the irregular crescentic distribution are distinguishing features 
in a majority of the cases. Other points are the absence in measles of the 
sore throat, the peculiar character of the desquamation, the absence of leuco- 
cytosis, and the presence of Koplik’s sign. 

3. Rotiieln. —The rash of rubella is sometimes strikingly like that of 
1 sgarlet fever, but in the great ifiajority of eases the mistake could not arise, 
tin cases of doubt the general symptoq^g are our best guide. 

4. Septicemia. —As already mentioned, the so-called puerperal or sur¬ 
gical scarlatina shows an eruption which-may be identical in appearance with 
that of true scarlet fever. 

5. Dipiithebia.— The practitioner may be in doubt whether he is deal¬ 
ing with ft case of scarlet fever with intense membranous angina, a true diph¬ 
theria with an erythematous rash, or coexisting scarlet fever and diphtheria. 
In the angina occurring early in, and during the course of scarlet fever, 
though the clinical features may be those of true diphtheria. Tjoelller’s bacilli 
are rarely found. Ob the other hand, in the membranous angina occurring 
during convalescence, the bacilli arc usually present. The rash in diphtheria 
is, after all, not so common, is limited usually to the; trunk, is not so persist¬ 
ent, and' is generally darker than the scarlatinal rash. . 

Scarlatina and diphtheria may coexist, but in a case presenting wide-spread 
erythema and extensive membranous angina with Loclller’s bacilli, it would) 
puzzle Hippocrates to say whether the two diseases coexisted, or whether it) 
was only an intense scarlatinal rash in diphtheria. Desqtnrmirtioa occurs in' 
eithcr-uase. The streptococcus angina is not so apt to extend to the larynx,' 
nor are recurrences so common; but it is well to bear in mind that general 
infection may occur, that the membrane may spread downward with great 
rapidity, and, lastly, that all the nervous sequel® of the Klcbs-Locffler diph¬ 
theria may follow the streptococcus form. 

6. Dana RabiIes. —These are partial, and seldom more than a transient 
;hypcraemia of the skin.. Occasionally they are diffuse and intense, and in such 
leases very deceptive. They are not associated, however, with the characteristic 
! s yiiiptoms of invasion. There is no-fever, and with care the distinction can 
usually be made. They are mostapt.to follow the use of belladonna, quinine, 
and iodida-of potassi um The antitoxin erythema is a frequent cause of 
doubt, particularly in hospitals for infectious diseases. 

Coexistence of other Diseases .—Of 48.3(1(5 cases of scarlet fever in the 
Metropolitan Asylum Board Hospitals which were complicated bv some other 
disease, in 1,094 cases the secondary infection was-diphtheria, in 899 cases 
^keazjtftx, in 703 mgaslgs,. in 404 whooping-cough, in 55 erysipelas, in 11 
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enteri c fever, and in 1 tophus fpver (F. F. Caiger). Jhinnirier (I!)W|) ,.,,,,0 
collect only 39 undoubted eases of the coexistence of typhoid and scarlet H. Vl , r 
How Long is a Child Infective?— l/sually alior desquamation is con.,, 1 ^' 
in four or five weeks the danger is thought to he out, but the occurrence 
so-called “return cases v " shows that patents remain infective even a! tj,j s 
stage. In 1894, with 2.J93 patients from the (llasgow fever hospital- 
to their homestonvalescent, fresh cases ajipeared in id ol the houses (C|ia|. 
mers). With 15,000 eases submitted to an average period of isolation ,,r 
forty-nine days or under, the percentage of return cases was l.Sti; wuh alJ 
average period of fifty to tlt’ty—ix days, the percentage was 1.12; when the* 
isolation extended to between lit tv-seven and sixtv-live day-, the perieni,^r U 
of return cases was 1 ( Seech). 'Phis author,suggests eight weeks as a mini¬ 
mum and thirteen week- a< a maximum. Special care should hit taken „( 
eases with rliinorrluva and otorrhea and throat trouble, as the secret ion- ly,,^ 
these parts are probably of greater importance than the'skin in the eonvevanec 
of the disease. * 

Prognosis.—The death-rate ha- lieen falling of late years. Fpidcinus 
differ remarkably in seventy and the mortality i- extremely variable. \ne.ng 
the better class.- the death-rate is minli lower than in hospital practice. Them 
are physicians who have treated c.m-ecutivclv u humlred or more ease- vvnh- 
out a death. On the other hand, in hospital' and among the poorer r|,i~n, 
the death-rate is considerable, ranging from 5 or 10 per cent in mdd epuleinii- 
to 20 or 30 per cent in the very severe. In l.ooti eases reported fi..m dir 
Boston City Hospital by MeCollotu. the death-rate wa- !».S per cent Then’ 
is a curious variability in the loe.il mortality from thi- di-ease. In Iliml.m.l. 


for example, in some year.', certain counties enjoy almost intimmtU inmi 
fatal scarlet fever. The younger the child the greater the danger. In infants 
under one year the death-rate i.s very high. The great proportion of fatal 
cases occurs in children under si\ year- of age. The unfavorable svmpiuiin 

are very high fever.-early mental disturbance with great jactitation, tl... 

rence of lnemorrhagos (cutaneous or vi-rciul), inlen-e diphtheroid murina 
with cervical bubo, and sign- o| larvngeal obstruction. \cplirit t- i- alw.e.-it 
serious complication, and when -citing in with suppression of the untie may 
quickly prove fatal: a large ma|ont\ of ..ns recover. 


Prophylaxis. .Much may he done in poo.an the spread of the <li'* , :i~e if 

the physician exercises scrupulous ,.,ro in on. h .., e. Much i- to I.... 

from a rigid system of school in-pe lion. and fi nn the more genor.il iviogni' 
tion of the importance of the latent ea-e. and the persistence of the inJeitinii 
in the secretions of the no.-c and ti.ro.it. The attendant ifl a ea-e ol -.arid 
fever should take the mosf careful precautions again-l the eonvevaine "I tin 1 
disease, wearing a gown in the room and thoroughlv washing the hand- aid 

face after leaving the room. To the veiv l.u-v "practitioner the mi.a- <*f 

proper disinfection are very irksome, hut it is his dutv to carry out the nm-t 
ngfd disinfection possible, and intelligent people „ovv exjieet it. 

reatment q’lie ea-e may he trenied at home or sent to an isolation ll "' 
P 1 at. J lie ddheulty in lwm« Irmlwml is in securing complete isol.it mn 'I' 1 " 

Znl“f r K r '! 1,lstni,wi h . v 'areful studies of Chapin, of Provide.. »h 

found that diir.pg eiglit years 2d. I percent of the I 112 persons under i -v.nt' 
one years of age in infected families took the disease. When praei-* 
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, hctlerto send the oilier children out of the* house. Chapin's experience on 
his point is most interesting. In seventeen years, from C52 families infected 
,vilh scarlet fevei, l,0«il <*hildren, none of whom had had the disease, were 
removed. Only 5 per cent were attacked while away from home. Nineteen 
a ho had been sent away from the infected houses/were attacked on their 
return. 

Hospital treatment is not carried out to any great extent in the United 
states. In Oreat Britain a very considerable proportion of all patients are 
Penaned from their homes. In the segregation hospital groups of patients, 
from ten to twenty, are treated in separate wards. In the true isolation hos¬ 
pital each patient is in a separate room, and patients with different infectious 
liscases may be in adjacent room-. 

'1 he disease can not be cut short,. In the presence of the severer forms we 
ire still too often helpless. There i- no di-ease, however, in which tin* suc¬ 
cessful issue and the avoidance of,complications depend more upon the skilled 
judgment of the physician and the care with which his instructions are car¬ 
ried out. 


The child, should be isolated and placed in charge of a competent nurse. 
The temperature of tin 1 room should he constant and the ventilation thorough. 
The child should wear a light flannel night-gown, and the bedclothing should 
not be too heavy. The diet should con-i-t of milk, broths, and fresh fruits; 
water should be freely given. With the fall of the temperature, the diet may 
lie increased and the child may gradually return to ordinary fare. When 
ile-(|uamation begins the child should be thoroughly rubbed every dav. or 
•aery second day, with sweet oil. or larbolated va-eline. or a e-per-cent hydro- 
naplilhol soap, whirl/ prevents the drying and the diffusion of the scales. 
A a- or 10-per-eent solution of ielithvol in lanolin may he used. An occasional 
"iinn hath may then lie given. At any time during the attack the skin may 
lie sponged with warm water. Tile patient may he allovvVd to got up after the 
temperature has been normal tor ten davs. hut for at least three weeks from 


Ibis time great care should be everci-ed to prevent exposure to cold. It must 
not be forgotten, also, that the renal complications are very apt to occur dur¬ 
ing the convalescence, and after all danger is apparently past. Ordinary cases 
lo not, mpiire any medicine, or at the most a simple fever mixture, and dur¬ 
ing convalescence a hitler tonic. The bowels should he carefully icgulated. 
Special symptoms in the severe eases call for treatment. 

When the fever is above lo:5° the extremities may be sponged with tepid 
"ater. In severe, eases, with the temperature rapidly rising, this will not 
willice, and more thorough measures of hydrotherapy should he practised, 
^ith pronounced delirium and nervous symptoms the cold pack should he 
1,s,,| b tt lien th(> fever is rising rapidly hut the child is not delirious, he should 
placed in n warm hath, the temperature of which can lit' gradually lowered. 
u ‘ with tlie water at 80° is beneficial. In giving the cold pack a rubber 
' l( ' < ' 1 ilM, l 11 thick layer of blankets should he spread upon a sofa or a lied, and 
1 "' 1 ( j ,(, m .a sheet wrung out of cold water. The linked child is (hen laid 
npmi it nml wrapped in the blankets. An intense glow of heat quickly follows 
1 pieliminary chilling, and from lime to time the blankets may he unfolded 
“!" eliild sprinkled with cold water. The good effects which follow this 
Pan of treutniciit are often striking, particularly in allaying the delirium and 
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jactitation, and procuring quiet'nnd refreshing sleep. Parents will cfifijcc^less, 
as a rule, to the warm hath gradually coo|ed than to any other form of hydro' 
therapy. The child may he removed from the warm hath, placed upon a sheet 
wrung out of tolerably cold water, and then folded in blankets. The ice-cap 
is very useful and may the kept constantly applied in cases in which there j s 
high fever. Medicinal antipyretics are not of much service in comparison an], 
cold water. 

The throat symptoms, if mild, do not require much*treatment. If seven* 
the local measures mentioned under diphtheria should‘he used. A ol)-per- 
cent alcoholic solution of resorcin may no thoroughly swabbed into the naso* 
pharynx. II should he used every Ihree or four hours in severe cases. ('„],[ 
applications to the neck are to he preferred todiot. though it is sometimes dilli. 
cult to get a child to submit to them. In connection \vith the throift, the cars 
should he specially looked after, and a careful disinfection of the mouth and 
fauces by suitable antiseptic solutions should,lje practised. When the inflamma¬ 
tion extends through the tubes to the middle ear, the practitioner should either 
himself examine daily the condition of.tlie drum, or. when available, a special¬ 
ist should he called in to assist him in the case. The careful watching of this 
membrane day by day and the puncturing of it if the tension becomes (no 
great may save the hearing of the child. With .the aid of cocaine the drum 
is readily punctured. The operation may he repeated at intervals if the pain 
and distention return. No complication of the disease is more serious than 
this extension of the inflammatory process to the ear. 

The nephritis should lie dealt with as in ordinary cases; indication- for 
treatment will lie found under tlie appropriate section. It is worth men¬ 
tioning. however, that Jaecoud insists upon the great •value of milk diet in 
scarlet fever as a preventive of nephritis. 

Among other indications for treatment in the disease is cardiac weakness, 
which is usually the fu'iilt of the direct action of the poison, and is lie-t met 
by stimulants. 

Seih m Ikkvtmi'.xt. —On the view that the disease, or at nnv rate some 
of its serious features, arc caused by the streptococcus, attempts lane hern 
made to pfepare a curative serum by Marmorek, Aronson, Moser, and others. 
Mosers serum, which has been Used extensively in Kscberieb's clime in 
Aienna, is*a polyvalent serum prepared from a number of definite hpe-uf 
streptococci. From November, Itioo. to Julv. 15)01. pf l.Ofi!) eases. *»•>S re 
ceived the serum treatment. Usually the severer or lethal eases. The morlnliU 
for the four years before the serum treatment average,] 14.5 per cent, for tilt 
four years since its employment K per cent (If. I,. K. Shaw). 


V1XX. 


JH.iUAS.LES. 


(Horbilli. Rubeola.) 

• JP e ® n *^ on, 7 — ^ af:l| le, highly contagious fever with specific localizatio 
m tne upper air passages and in the skin. 

*b n ?? 8 ! 0ry -~!! ,M ^. an ^ ra *’' al1 physician, in the ninth century describe 

Scdenh ?," 0 k of whi ' 1 ' 't was believed to be a mild form. <>»* 

Sydenham separated them in the seventeenth century. 
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Etiolqgy. —As a cause of death measles ranks high among the acute fevers 
of children. In 1903 there were 9,150 deaths from measles in England and 
Wales, being fewer by 1,559 than thA decennial average number. Ninety-four 
per cent.of the total deaths were in children under five years of age (Tatham). 

The liability 1,9 infection is almost universal in persons unprotected by a, 
previous attack, t It is j disease of childhood, but, as^iown in the wide-spread 
epidemics in the Faroe Islands and in the Fiji Islands, unprotected adults of 
nil ages are attacked., Within the first three months of life there is a relative 
Immunity. Occasionally infants of a month or six weeks take the disease. 
•Intra-uterino cases have been described, and a mother with measles mnv give 
birth to a child with the eruption, or the rash may appear in a few days. 
’.The disease is endemic in cities, and becomes epidemic at intervals, pre¬ 
vailing jnyst extensively in the cooler months, though this is by no means a 
fixed rule. 

b The. germ of the disease is unknown. The contagion is present in the 
blood and secretions, and in tho»Skin. In the eighteenth centurv Monro and 
others demonstrated the inoculabilitv of the disease. Direct contagion is the 
most common. The poison is probably not in the expired air, hut in the 
particles of mucus and in the sputum and the secretions of the mouth and 
nose, which, dried, are conveyed with the dust. An all-important point is 
the contagiousness of the disease in the pre-eruptive stage. A child with only 
the catarrhal symptoms may he at school and a source of active infection] 
Indirect contagion by means of fomites is very common. Measles may be 
thus conveyed by a third person, by clothes, and by infected toys. The germs 
of measles soon lose their virulence. 

Recurrence is rare. Very many eases of the suppo-cd second and third 
attack represent mistakes in diagnosis. Relapse is occasionally seen, the symp¬ 
toms recurring at intervals from ten to forty days; Imt it is not alwavs easy 
to say in a given ease whether there may not have been new infection from 
without. 


Morbid Anatomy. —'The calarrhal and inflammatory appearances seen post 
mortem have nothing characteristic. Fatal eases show, as a rule, broncho¬ 
pneumonia and an intense bronchial catarrh. The lymphatic elements all over 
the body are swollen, the tonsils, the lymph glands, and the solitary and agmi- 
nated follicles of the intestines. The spleen is rarely much enlarged. During 
convalescence latent tuberculous foci are very apt to become active. 

Symptoms. — Incubation. —“ From seven to eighteen days; oftenest four¬ 
teen.’ The child shows no special changes. A leueoeytosis inis been observed, 
®ml | he pulse is said to be slow. 


Invasion. —In this period, lasting from three to four days, very rarely 
five or six, the child presents the symptoms of a feverish cold. The onset 
mav *’° insidious, or it may start with great abruptness, even with a con¬ 
vulsion. There is not often a definite chill. Headache, nausea, and voinit- 


ln g niay usher in the severe eases. The common catarrhal symptoms are 
jmcczing and running at the nose, redness of the eves and lids, and cough. 

fuverds slight at first, hut gradually there is pungent heat of (lie skin 
Wl ! 1 1 urgesccnce of the face. Prodromal rashes precede the true eruption in 
J ( ' w vases, usually a blotchy erythema or scattered macules. The tongue is 
Urr vd and the mucous membranes of the mouth and throat* arc hvpermmie, 
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and frequently show a distinct punct.form rash. The fever of the si,,., 
of invasion may rise abruptly; more frequently it takes twenly-fo«r ,,, 
forty-eight hours to reach the fastigium. The pulse-rate mcrcases Mill, 
the fever, and may reach 140 or 100 per minute, gradually falling «„], 

Eruption _“The symptoms increase till the fourth day. At that period 

(although sometimes a d*y later) little red spots, just like llea-lntes hegia |„ 
come out on the forehead and the rest of the lace. The S e merease both in mzc 

iintl rnmibor. srru.. 


tos. and mark-tlie iacti- with largMi 
red spots of dillerent figures. T1 
red spots are formed by small red 
papules, thick set,, and jyst raised 
above the level of tlic skin. The fad 
that they really protrude can scarcely 
he determined by the eye. Tt can, 
however, he ascertained by feeling the 
surface with the-fingers. From the 
faee—where they first appear— thc-e 
spots spread downward to the brea-t 
and belly: afterward to the thighs 
and legs” (Sydenham). The pap¬ 
ules mav feel quite sliotty. hut do not 
extend deeply. On the trunk and ex¬ 
tremities the swelling of the skin is 
not so noticeable, the color of the ra-li 
not so intense and often less uniform. The inottl.il. blotchy character i- urn 
most clearly on the chest and the abdomen. It is hypera-mic and disappears mi 
pressure, hut in the malignant cases it may become of a deep rose, inclining to 
purple. Then generaf symptoms do not abate with the occurrence of the erup¬ 
tion, but persist until tiie end of the fifth or the sixth day. when they lessen. 
Among peculiarities of the rash may lie mentioned the development of tinnier- 
png miliar y vesicles and the occurrence of petechia-, which are seen occasnnia 
even in cases of moderate severity. Recession of the rash, so much dwell "| H,r 
by older writers, is rarely seen. When (lie “ measles sink in suddenly aftci I j 1 ) 
have begun to come out, and then the patient is seized with anxiety ami) 
swooning comes on, it is a sign of speedy death ” (Rhazes). In reality it n 
the failing circulation which cause* the rash to fade. f 

Buccal spots were dcscrilied !>,v Filatow in I Hilo, and Ivy lx opli k. m 1 *’ 
They are seen on a level with the. liases, of the lowcr^niilk molars on citlie 
- side, or at the line of junction of the molars when the* jaws are closed, 11"*. 
are white or bluish-white specks, surrounded by red areolir. Their important 
depends upon the fact of their early appearance and remarkable constant ' > 
the disease—six-sevenths of all cases (Heubner), 07.7 per cent of 521-1 



(Balme). 

The fauces may be injected, ami there is sometimes an eruption ot m- 1 
tered spots over the entire mucous memlmtnc of the mouth. Ringer wa. > 
the habit of calling attention to opatjuc white spots on the mucous iiieinhr-in 
of the lips. 
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Dusqijam vtion.—A fter tbe rash fades desquamation begins, usually in 
(lie A)nil of fine scales, more rarely in large flakes. It bears a definite rela¬ 
tionship to the extent, and intensity f>f the rash. In mild cases desquamation 
i,my lake only a few days, in severe cases several weeks. 

The tonsils and the cervical lymph glands may he slightly swollen and 
sore; sometimes there is a polyadenitis. J 

During the course lenoocytosis is absent. Tts presence generally points 
tea complication. Myelocytes are often present in small number* during the 
eruption (Tilislon)., 

• Atypical Measles.—Variations in the course of the disease are not com¬ 
mon. There is aty attenuated form, in which the child may lie well by the 
fourth or fifth day.^An abortive form, in which the initial symptoms may he 
present, but. no eruption appears— morbilli sine morbillis. 

\ Malignant or black measles is seen most frequently in the wide-spread 
epidemics, hut it is also met with in institutions, and occasionally in general 
practice among Children, more rai’cly in adults. 1 hemorrhages occur into the 
■skin and from Dufay)iKxyus membranes; there is very high fever, and all the 
features of a profound toxa-mia, tfften'with cyanosis, dyspnica, and extreme 
cardiac weakness. Death may occur from the second to the sixth day. 

Complications.—Those of thq air passages are the most serious. The 
coryza may become chronic and lead to irritation of the lymphoid tissues of 
the naso-pharvnv, leaving enlarged tonsils and adenoids, and not improbably 
| leaving llic-e parts loss able to resist tuberculous invasion. Epistaxis may 
sometimes he serious.' Laryngitis is not uncommon: the voice becomes husky 
Sand the cough croupy in character. (Kdema of the glottis and pseudo-mem¬ 
branous inflammation are rare. T'lceration, abscess, and even perichondritis 
may occur. 

Uronchitis and Broncho-pneumonia. —In every case of severe measles the 
possibility of the existing bronchitis extending to the small tubes and caus¬ 
ing lobular pneumonia has to he considered. It. is more apt to occur at the 
height of the eruption or as desquamation begins. The high mortality in 
institutions is due to this complication, which, as Sydenham remarked, kills 
more than the small-pox. (For the symptoms, see the section on the subject.) 

Lobar pneumonia is less common. 

Severe stomatitis may follow the slight catarrhal form. In institutions 
cam-rum oris or gangrenous stomatitis is a terrible complication, attacking 
sometimes many children. Parotitis occasionally occurs. Intestinal catarrh 
and unde colitis are special complications of some epidemics. 

A'rplirilis is less rare than is stated. It is not very uncommon to see cases 
of chronic Bright’s disease* which date from an attack of measles. Vulvitis 
may he present ns part of the general catarrhal condition. 

Endocarditis is rare. Arthritis may follow the fever, or eoine on at its 
'might. It. may Ik; general and seven*. I saw an instance in which anchylosis 
of Ihe jaw followed an attack of measles in a child of four years. The con¬ 
junctivitis may he followed by keratitis. Otitis media is not al all uncom¬ 
mon and nmy load to perforation of the drum or mastoid disease. Hemiplegia 
Ha most serious complication. In 4 of my series of 120 cast's the hemiplegia 
emm* on during measles. It usually persists. Paraplegia due to acute myelitis 
I* 1 * 1 * been descriltcd by Barlow, Bruce, and others. Polyneuritis may occur with 
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. , , „ abscess of the brain, mul multiply sclerosis 

srs ,«;st *; jl «-**■«* - 

’“I'iSnCS tl.. of ... epidemic the di—c i, 

recoSd i'hvsicians to isolation hospitals appreciate the prae .cal d,i i,„|. 
reto^n /in. . » , ] d . mtien ts with measles sent to the small pox 

”pi> "»>■'!* >•'“ — '»,—•?'**' -"» 

eruption on the face, its nodular character, and the .solution ot tl.e spo s iniu 
he suo,restive of variola.. I'nmi.scadet fever measles is^distmg» sl.ul In iff 
i longer'iuitial stag^-ith characterisUc symptoms, and the blotchy nvgu lr . 
character of the rash, so unlike the diffuse uniform erythema. In mease, 
the mouth (with the early Koplik sign). m scarlet fever the throat, is chiefly 
affected. Occasionally in measles, when the fhroat is «-ry sore and.the erup. 
Sod prettv diffuse, there may at first he difficulty in determining which dis¬ 
ease is present, but a few days should suffice to make the dn.gnos.s clear. As 
a rule there is no leucoevtosis. It may be-.xtrcmcly vlilhcult io distinguish 
from rotheln. I have more than once known practitioners of large experience 
unable to agree upon a diagnosis. The shorter prodromal stag^the absence 
of oeulo-nasal catarrh, and the slighter fever in many cases arc perhaps the 
most important features. It is difficult to speak dety.tclv about the distinc¬ 
tions in the rash, though perhaps the more uniform distribution and the 
absence of the crescentic arrangement are more co nsen t in rotjheln. In Afri¬ 
cans the disease is easily recognized ; the-papules &»d out with great plain¬ 
ness often in groups; the hypencmia is to he scetf on all hut the very black' 
skins The distribution of the rash, the coryza, and the. rash in the mouth 
are important points. The conditions under which measles mat be mistaken 
for small-pox have already been (hxribetl./ Of .drug^ erupt ionwhat induced 
by copaiba is very like measles, but is readily distinguished by^he absence of 
fever and catarrh. Antipyrin, chloral, and quinine rashes rarely cause any 
difficulty in diagnosis? The serum exanthem of the diphtheri| Antitoxin may 
be difficult to recognize. In adults the acute malignant measles may resemble 
typhus fever. Occasionally erythema multiforine may simulate measles. 

Prophylaxis.— 1 The difficulty is inherent in the prolonged incubation and 
the four days of invasion, during which the catarrhal symptoms arc marked, 
and in which the disease is probably contagious, and one often finds that the 
quarantine'which has been carried out so efficiently has been in vain, from 
contact with cases in the stage of invasion and mild eases with scarcely any 
fever the disease is readily disseminated through schools and conveyed to 
healthy children in the every-day contact with each othcr*on the streets, in 
the squares and play-grounds. Once manifested, the child should lie carefully 
quarantined and all possible precautions taken againsf the spread of the de¬ 
ease in the house. As the germ of measles seems to have a feeble vitality the 
quarantine need not lie so protracted as in scarlet fever. 

Prognosis.—Among the eruptive fevers measles ranks third in the death' 
rate. The mortality from the disease itself is not high, but the pulmonary 
complications render it one of the most serious of the diseases of children- 
In some epidemics, particularly in institutions and in armies, the death-rule 
may be high, not so much from the fever itself as from the extension of the 
catarrhal symptoms to the finer bronchial tubes. Imported in 1875 fr" m 
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Sydney* by H.M.S. Dido to the Fiji Islands, 40,000 out of 150,000 of the 
inhabitants died in four months, l’anutn, the distinguished Danish physician, 
described the wide-spread »nd fatal epidemic which decimated the inhabitants 
of the Faroe Islands in 1846. In private practice (he mortality is from 2 to 
3 per cent; in hospitals from G lo 8 or 10 per cent, 

treatment. —Confinement to bed in a well-ventilated room and a light 
diet are the only measures necessary in cases of uncomplicated measles. The 
fever rarely reaches a dangerous height. If it does it may be lowered by 
^sponging or by the tepid bath gradually reduced. If the rash does not come 
out well, warm drinks and a hot hath will hasten its maturation. The bowels 
should be freely opened. Tf the cough is distressing, paregoric and a mixture 
of ipecacuanha wine and squids should he given. The patient should be kept 
in lied jfcr a few days after the fever subsides. During desquamation the skin 
should he oiled daily, and warm baths given to facilitate the process. The 
mouth and nostrils'should he carefully cleansed, even in mild cases. The 
convalescence from measles is tfie most important stage of the disease. Watch¬ 
fulness and cure may prevent serious pulmonary complications. The frequency 
with whicjlfthe mothers of children with simple or tuberculous broncho-pneu¬ 
monia tellTis that “the child caught cold after measles," and the contempla¬ 
tion of the nportalityAills, should make us extremely careful in onr manage- 
ment of this, affection. 

#' jjjf 

IX. BTTBfluLA (Eotheln. German Measles). 

This exanthem has also the names of rubeola notha. or epidemic roseola, 
and. as itjSsupposigl to present features common to both, has been also known 
as hybrid Jeasles or hybrid Vearlei fever. It i> now generally regarded, how¬ 
ever, as amputate and distinct affection. 

EtioloflK —It is propagated by contagion and spreads with great rapidity. 
It frequei^y attacks adults, and the occurrence of either measles or scarlet 
fever in childhood is no protection against it. The epidemics of it are often 
very extensive. 

Symptoms. —These are usually mild, and it is altogether g less serious 
affection than measles. Very exceptionally, as in the epidemics studied by 
Clieadle, the symptoms are severe. 

The stage of incubation is two weeks or even longer. 

In the stage of invasion there are chilliness, headache, pains in the bacl* 
and legs, and coryza. A macular, rose-red eruption on the throat is a constant 
symptom, and, 'indeed, it was on this account that it was originally regarded 
ns a hybrid, having Jhe sore throat of scarlet ffiver and the rash of measles. 
There may ho very slight fever. In 30 per cent of Edwards’s eases the tem¬ 
perature did not rise above 100°. The duration of this stage is somewhat 
variable. The rash usually appears on the first day, some writers say on the 
second, and others agnin give the duration of the stage of invasion as three 
(lavs. Griffith places it at two days. The eruption conies out first on the 
face, th6n on the chest, and gradually extends so that within twenty-four 
hours it is scattered over the whole body. It may he the firs*' symptom noted 
hy the mother. The eruption consists of a number of round or oval, slightly 
raised spots, pinkish-red in color, usually discrete, but sometimes confluent. 

11 
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The color of the rash is somewhat brighter than in measles. The-patches 
are less distinctly crescentic. After persisting for two or three days (some¬ 
times longer), it gradually fades and there'is a slighifurf uraceous desquama¬ 
tion. The rash persists as a rule longer than in scarlet fever or measles, and 
the skin is slightly stained after it. In somd eases the rash is scarlatiniform, 
which may even follow a\jneasly eruption. The lymphatic glands of the 
neck are frequently swollen, and, when the eruption is very intense and dif¬ 
fuse, the lymph-glands in the other parts of the body. 

There are no special complications. The disease usually progresses favor¬ 
ably ; but in rare instances, as in those reported by Cheadle, the symptoms are 
of greater severity. Albuminuria, arthritis, or even nephritis may occur. 
Pneumonia and colitis have been present in ^ome epidemics. Icterus has 
been seen. * 

Diagnosis.—The slightness of the prodromal symptoms, the mildness, or 
the absence of the fever, the more diffuse character of the rash, its rose-red 
color, and the early enlargement of the cervicaVglauds, are the chief points of 
distinction between rotheln and measles. 

The treatment is that of a simple febrile affection. 

“ Fourth Ditease.”—Clement Dukes, in a paper on the confusion of two 
different diseases under the name rubella, describes what he calls a “ fourth 
disease,” in which the body is covered in a few hours with a diffuse exanthem 
of a bright red color, almost scarlatiniform in appearance. The face may 
remain quite free. The desquamation is more marked than in rotheln. 

Erythema Infectiosum.—Under this term there has been described of late 
* years in Germany, particularly by Eschcrieh, a feebly contagious disease, char¬ 
acterized by a rose-red, maculo-papular rash, appearing .chiefly between the 
ages of four and twelve. It has occurred in epidemic form in the spring and 
summer. It has followed outbreaks of measles or of rotheln. The most char¬ 
acteristic feature is the morbilliform eruption on the extremities, chiefly on 
the extensor surfaces. The trunk as a rule remains free. 


'X. EPIDEMIC PAROTITIS (Mumps). 

Definition,—A specific infectious disease, characterized by swelling of the 
salivary glands and a special liability to orchitis. 

Hippocrates described the disease and its peculiarities—an affection of 
children and young male adults, the absence of suppuration, and the orchitis. 

Etiology.—The nature of the virus is unknown. * 

It is endemic in large centres of population, and ascertain seasons, par¬ 
ticularly spring and autumn, the cases increase rapidly. It is met most fre- 
Oquently in childhood and adolescence. Very -young infanta adults arc 
seldom attacked. Males are somewhat more frequently affected than females- 
In institutions, barracks, and schools the disease has been known to attack 
^over 90 per cent of the residents. It may be curiously localized in a city or 
district, or even in one part of a school or barrack. The disease is cdntagi° tis 
and spreads from patient to patient. The infection may persist for as long as 
six wqaks. It may be congenital, and Hale White has reported a case in which 
the mother and her new-born child were attacked at the same time. 
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A remarkable idiopathic, non-specific parotitis may follow injury or dis¬ 
ease of the abdominal or pelvic organs (see Diseases of the Salivary Glands). 

Symptoms.—vThe_pe£iasLoLincubation is from two to three weeks, and there 
aro rarely any symptoms during this stage. The invasion is marked by* fever, 
which is usually slight, rarely rising above 101°, hut in exceptionally severe 
cases going up to 103° or 104°. The child comp'/ms of pain just below the 
ear on one side. Here a slight swelling is noticed, which increases gradually, 
jintil, within forty-eight hours, there is great enlargement of the neck and 
side of the check. * The swelling passes forward in front of the ear, the lobe 
of which is lifted, and back beneath the sterno-mastoid muscle. The other 
side usually becomes affected within a day or two, and the whole neck is sur¬ 
rounded by a collar of doughy, infiltration. Only one gland may be involved, 
or an interval of four or five days may elapse before the other side is involved. 
The submaxillary and sublingual glands become swollen, though not always; 
in a few cases they may be alpne attacked. The lachrymal glands may be 
involved. The greatest inconvenience is experienced in taking food, for the 
patient is unable to open the mouth, and even speech and deglutition become 
difficult. There may be an increase in the secretion of the saliva, but the 
'reverse is sometimes the case. The,mucous membrane of the mouth and throat 
may h e sjig htlv inflamed. There is seldom great pain, but an unpleasant feel¬ 
ing of tension and' tightness. There may be earache, even otitis media, and 
slight impairment of hearing. 

After persistin g for from seven to_ten days, the swelling gradually-sub¬ 
sides and the child rapidly regains his strength and health and is none the 
worse for the attack. 

Occasionally the. disease is very severe and characterized by high fever, 
delirium, and great prostration. The patient may even lapse into a typhoid 
condition. 

R elapse is r are, but there may be within a few weeks two or three slight 
recurrences, in which I have known the cervical glands to enlarge. A second 
or even a third attack may occur. 

Orchitis. —Excessively rare before puberty, it occurs usually about the 
eighth day, and more particularly if the boy is allowed to leave his bed 
(I)ukcs). One or lx>th testicles may be involved. The swelling may be great, 
and occasionally effusion takes place into the tunica vaginalis. .The orchitis 
may occur before the parotitis, or in rare instanefe may be the only mani¬ 
festation of the infection (orchitis parotidea). ThejnfLammation increases 

three nr four days, and resolution takes place gradually. There may be 
a muco-purulenf discharge from the urethra. In severe cases atrophy may 
follow, fortunately as a rule only in one organ: occmxing.in both before 
Puber ty the natural development is usually checked. Even when both testicles 
are atrophied .gnd small, sexual vigor may be retained. The proportion of 
cases of orchitis varies in different epidemics; 211 cms occurred in t!9i) cases, 
and 103 cases of atrophy followed 103 instances of orchitis (Combv). No 
aatisfactory explanation of this remarkable metastasis has been given. Mili¬ 
ary surgeons, who see so much of the disease in young recruits, have sug¬ 
gested the transference of the vims to the penis with the fingers and its tran% 
mission along the urethra. 

A vulvo-vaginitis sometimes occurs in girls, and the breasts may become 
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enlarged and tender. Mastitis kas boon soon in boys. Involvement of % th c 
ovaries is rare. The thyroid gland may enlarge in the attack, and there have 
been features suggestive of acute pancreatitis. 

Complications and Sequela;.— Of those the central.affections are perhaps 
the most serious. As already mentioned, fhere may bet delirium nmUugi, 

fever. In rare instances\eiiingitis has been found. .Hemiplegia and'<•<. . 

may also occur. *A majority of the fatal eases are associated with meningeal 
symptoms. These, of course, are very rare in comparison with the frequency 
of the disease; yet, in the Index Catalogue, under this crfption, there are 
fatal cases mentioned. In some epidemics the cerebral complications are much 
more marked than in others. Acute mania has occurred, and there are in¬ 
stances on record of insanity following the disease. 

<- Arthritis,/albuminuria, even acute unomia with convulsions,-endocarditis, 
pleurisy': facial paralysis, hemiplegia, and'peripheral neuritis are occasional 
complications. , 

■ - Suppuration of the gland is an extremely' rare complication./ /Gangrene 
has occasionally occurred. The special senses may lie Seriously iiunKri! 
’iDeafness may occur, and may he permanent. Affections of the eye are rare, 
but optic neuritis with atrophy has been described. 

Chronic hypertrophy of the gland may follow. 

The diagnosis of the disease i- usually easy. The position of the swelling 
in front of and below the ear and the elevation of the lobe on the affected -nli; 
definitely fix the locality of the swelling. In children inllaimnation of the 
parotid, apart from ordinary mum])', i- excessively rare. 

1 Treatment. —It is well to keep the patient in bed during the height of the 
disease. The bowels should be freely opened, and the palientigiven a light 
liquid diet. X.o medicine is required miie-s the fever is high, in which cam 
aconite may he given. Cold compresses may be placed oil the gland, lint < liil- 
dren. as a rule, prefer hot applications A pad of cotton wadding covered with 
oil silk is the be-t application. Suppuration i' hardly ever to be dreaded, even 
though the gland become very tense Should redness and tenderness develop, 
leeches may be used. With delirium and bead symptoms the ice-cap may W 
applied. F*r the orchitis, re-t. with support and protection of the swollen 
gland with cotton-wool, is usually 'utlicieut. 


XL WHOOPING-COUGH. 

Definition. —A specific affection characterized by catarrh df the respiratory 
passages and a series of convulsive coughs which end in,n long-drawn inspira¬ 
tion or “ whoop.” 

History. Ballonius, in his Ephrmrriilt's, describes the disease as it ap¬ 
peared in 1.j78. Glisson and Sydenham in the following century gave brief 
accounts. Willis (Pharmaceutice lint ionalis, second part, l(i7-l) gave a much 
better description and called it an a opi demip,il disorder.” 

Etiology .— 1 1 he disease pccurs in epidemic form, hut sporadic caftcs appear 
in a community from time to time. It is directly contagious from person to 
person, but dwelling-rooms, bouses, school-rooms, and other localities mav be 
infected by a sick child. It is, however, in this way less contagious than other 
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diseases, and is probably most often taken by direct contact. Epidemics pre- 
ya il* lot two or three months, usually during the winter and spring, and have 
a curious relation to other diseases,' often preceding or following epidemics of 
measles, less frequently of scarlet fever. 

• C hildren h etween the first and second dentitions are most liable to be 
attacked. Sucklings are, however, not exempt, mp. I have seen very severe 
attacks in infants under six weeks. Congenital cases are described. It is 
stated that girls are,more subject to the dCease than hoys. Adults and old 
■VSeople are sometimes attacked, and in the aged it may he a very serious affec- 
, (ion. It appears to be most contagious in the catarrhal period. A natural 
immunity lias been mentioned, but it must be remembered that a child may 
have the disease in a very mild form. As a rule, one.attack.protects; second 
attacks are excessively rare.* Delicate anamiie children with nasal or bronchial 
catarrh are more subject to the disease than others. According to the United 
States Census Reports, the disease is more than twice as fatal in the negro 
race than in others. »• 

Czaplcwski, Kpplik. and Ucnsel describe a small bacillus with rounded 
cuils. A scrum even has been prepared. More recently Bordet has described 
a special germ, and Fraeukel a small ovoid bacterium. The influenza bacillus 
lias been found in some cases. 

Morbid Anatomy. —Whooping-cough itself lias no special pathological 
changes. In fatal cases pulmonary i(implications, particularly broncho-pneu¬ 
monia, are usually pre-cut. Collap-e and compensatory emphysema, vesicular 
and interstitial, are found, and the tracheal and bronchial gland' are enlarged. „ 

Symptoms. —There is a variable period of incubation of front seven to ten 
days. Catarrhal and paroxysmal stages can be recognized. In the catarrhal 
’'singe the child lias flic symptom- of an ordinary cold, which may begin with 
slight fever, running at the no-e. injection of the eyes, and a bronchial cough; 
usually dry, and sometimes giving indications of a spasmodic character.' 
Trousseau calls attention to the iiuc<sant character ot'the early cough. The 
fever is usually not high, and slight attention is paid to the symptom', which 
are thought to he those of a simple catarrh. After lasting for a week or ten 
days, instead of subsiding, the cough becomes worse and more convulsive in 
character. 

' Tile paroxysmal stage, marked bv ihe characteristic cough, dates from the 
first appearance of the “ whoop." \ ’ili.e fit lieginiLffitb-U series of* from fifteen 
to twenty forcible short coughs of increasing intensity, between which no 
inspiratory effort is made. ’_Xhe child gets blue in the face, and then with a' 
deep inspiration,the air is drawn into the lungs, making the “ whoop, which 
may be heard at a distance, and from which thy disease takes its name. A 
deep inspiration may precede the series of spasmodic expiratory effort.^ Sev¬ 
eral coughing-fits may succeed each other until a tenacious mucus is ejected, 
Usual ly small in amount, hut after a series of coughing-fits a considerable 
quantity may he expectorated. Vomiting often laketfjdaee at the end of a par¬ 
oxysm, and may recur so frequently in the day that the child docs not get 
enough food and becomes emaciated. There may he only four or five attacks in 
ftc day, or in«evere cases they may recur every half-hour. In severe and fatal 
eases the paroxysms may e xcee d one hundred daily. During the paroxysm 
hie thorax is very strongiy compressed by the powerful expiratory efforts, and, 



150 


SPECIFIC INFECTIOUS DISEASES. . 


as very little air passes in through the glottis, there are signs of defective 
aeration of the blood; that-face becomes swollen and congested, the veim'aro 
prominent, the eyeballs protrude, and the cftnjuaotiv® become deeply engorged. 
Suffocation indeed seems imminent, when with a deep, crowing inspiration air 
enters the lungs and the color is quickly restored. The child knows for n 
few moments when the a^ack is coming on, and tries in every way to cheek 
it, but failing to*do so, runs terrified to the nurse or mother to be supported, 
or clutches anything near by. Few diseases are more painful to witness. I» 
severe paroxysms the sphincters may be opened. The urine is said to be <>F 
high specific gravity (1022-1033), pale^yellow, and to contain much uric acid 

An ulcer may form under the tongue from rubbing on the teeth (Riga's 
disease). , 

During the attack, if the chest be examined, the resonance is defective in 
the expiratory stage, full and clear during the deep, crowing inspiration; hut 
on auscultation during the latter there may be no vesicular murmur heard, I 
owing to the slowness with which the air passfcs the narrowed glottis. Bron¬ 
chial rales arc occasionally heard. 

Among circumstances which precipitate a paroxysm are emotion, such as 
crying, and any irritation about the throat. Even the act of swallowing some¬ 
times seems sufficient. In a close dusty atmosphere the eoughing-fits are more 
frequent. After lasting for three or four weeks the attacks become lighter 
and finally cease. In cases of ordinary severity the course of the disease is 
rarely under six weeks. 

The implications and sequel® of whooping-cough are important. During 
the extensive venous congestion hxmorrhages are very apt to occur in the 
form of petechia-Aparticularlv about the forehead, ecehyiyoais of the conjunc¬ 
tiva;, and even bleeding tears of blood (Trousseau) from the rupture of the - 
vessels^epistaxis,; bleeding from the ears, and occasionally-lneiuopti-is. 
Hemorrhage from the,bowels is rare. Convulsions are not very uncommon, 
due perhaps to the extreme engorgement of (he cerebral cortex. Death lias 


■occurred from spasm of the glottis. Sudden death has been caused by e\l ,, n- 
sive subdural luemorrhage. Paralysis is a rare event. It was associated mill 
3 of li% serifs of 120 cases, but in none of them did the hemiplegia conic oil 
during the paroxysm, as in a ease reported by H. West. Valentine (1001) lias 
collected 70,eases, chiefly hemiplegias. A spastic paraplegia may follow 
Acute polyneuritis is a rareaequel. 

The persistent vomiting may induce marked anaemia and wasting. The 
pulmonary com plications are extremely serious. During the severe cnuglnng- 
spe s interstitial emphysema may he induced, more rarely pneumothorax I 
saw one instance m which hipture occurred, evident Ivvnoar the root of the 
ung, 10 air passed along Hie trachea and reached the subcutaneous ie- 
• , e ^ > a condition which has been known to become general- 
comolieation° nC U * 8 ’ P^odo-lohar pneumonia arc'fhe dangerous 

3 he f T nin,! 0,,t °. f *'•" in the disease. Tn some 

sionallv lobar mo' 8 11 ,-'‘culmis. Pleurisy is sometimes met with and occa- 
mon in whoo umoTlla ’ Enlargement of the bronchial glandajs verv com- 
sometimes ^ sT C0U f/ a " d ] WS Wn ,ho "R , '» to cause the disLe. It may 
spasm the radial ? P^^ce dulncss over the manubrium. During tlie 
spasm the rad.al pulse » small, ^hc right hcarfRngorged, and during and 
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after the attack the cardiac action is very much disturbed. Serious damage 
may result, and possibly some of the cases *of severe valvular disease in chil¬ 
dren who have had neither rheumatism nor scarlet fever may be attributed 
to the terrible heart strain during a prolonged attack. Koplik regards the 
swelling about the face and ey*s as an important sign of the heart strain. 
Berious renal complications are very uncommon, Imt albumin sometimes and 
sugar frequently are found in the urine. A distressing sgquel in adults is 
asthma, which ma| recur at intervals for a year or more. An unusually 
marked lcueocytos\s appears early, chiefly of the lymphocytes (Meunier). 

Diagnosis. —So distinctive is the “whoop” of the disease that the diag¬ 
nosis is very easy; but occasionally there are doubtful cases, particularly dur¬ 
ing epidemics, in which a series of expiratory coughs occurs without any 
inspiratory crow. 

Prognosis. —If we include its complications, whooping-cough is a very fatal ( 
affection, ranking first among the acute infections as a cause of death in chil ¬ 
dren under five y ears of age. »k exceeds diphtheria and scarlet fever in gross 
'mortality. In 1903 there were 9,.>22 deaths in England and Wales, 97 per 
cent in children under five years of age (Tatham). The disease should be 
placed on the list of reportable infections. As it is highly probable that the 
contagion persists for a very long time, special care should be taken in the 
inspection of school children during their convalescence. 

Treatment. —The gravity of the disease is scarcely appreciated by the pub¬ 
lic. Children with the disease should not be sent to school or exposed in 
public in any way. There is more reprehensible neglect in connection with 
this than with any other disease. The patient should be isolated, and if. 
the paroxysms are at all severe, at rest in bud. Fresh air, night and day,- 
is important, but m cities in the winter this is not easy to manage. The 
treatment is notoriously unsatisfactory. If asked the two most, important 
things, 1 should say. six weeks and a good big bottle of paregoric. Antiseptic 
measures have been extensively tried. Quinine holds its own with many prac¬ 
titioners; a sixth of a grain may be given three times a day for each month 
of age, and a grain and a half for each year in children under five. A onc- 
per-cent solution of resorcin swabbed on the throat, two or three grains of 
iodoform to an ounce of starch powder, insufflated, and the carbolic-acid spray 
may be tried. For the catarrhal symptoms moderate,doses of ipecac are prob¬ 
ably the most satisfactory. Sedatives are by far the most trustworthy drugs 
in severe cases, and paregoric may be given freely,‘particularly to give rest a^ 
night. Jacobi ndvises belladonna in full doses, as' much as one-sixth of a 
grain of the extract to a child of six or eight months tlfree times a day. 

Other remedies, such ns antipyrin, bromin. and bromoform. may be tried. 

In older children and in adults it would be worth while. I think, to try the 
intratracheal injections of olive-oil and iodofornj^_wJiich_are sometimes so 
useful in allying severe paroxysmal cough. It is ycnpossible to mention all 
thft drugs which have been recommended, munberijg nearly fifty in a recent 
system of medicine. 

After the severity of the attack has passed and convalescence lias begun, 
the child sh9old be watched with the greatest care. It is just at this period 
that fhe fatal broncho-pneumonias are apt to develop. The cough sometimes 
persists for months and tlte child remains weak and delicate. Change of air 
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should be tried. Such a patient should be fed with care, and given tonics and 
cod-liver oil. 


m INFLUENZA (La Grippe). 

h 

Definition.—A pandemic disease, appearing at irregular intervals, char¬ 
acterized by extraordinary rapidity of extension and the large number of peo¬ 
ple attacked. Following the pandemic there are, as a rule, for several years 
endemic, epidemic, or sporadic outbreaks in different regions. Clinically, the 
disease has protean aspects, but a special tendency to attack the respiratory 
mucous membranes. 

History.—Great pandemics have been recognized since the sixteenth cen¬ 
tury. There were four with their succeeding epidemics during the last cen¬ 
tury— 1830-33, 1830-37, 1817-48, and 1889-’90. The last pandemic serins 
to have begun, as many others had before, in the far East. It may have started 
in May, 1889, in Buchara, reaching Moscow in»Septcinber, the Caucasus and 
St. Petersburg in October. By the middle of November Berlin was attacked. 
By the middle of December it was in London, and by the end of the month 
it had invaded New York, and was widely distributed over the entire con¬ 
tinent. Within a year it had visited nearly all parts of the earth. 

The duration of an epidemic in any one locality is from six to eight weeks. 
With the exception, perhaps, of dengue, there i- no disease which attacks in¬ 
discriminately so large a proportion of the inhabitants, about 10 per cent as 
a rule. Fortunately, as in dengue, the rate of mortality is very low. Of 
•55,263 cases reported in the German army, 60 died, or about 0.1 per cent. 
As might be expected, in the civil population the mortality is somewhat higher, 
reaching 133, or about 0.5 per cent of the 22.972 cases reported in Munich. 
Over onc-half of these deaths were due to pneumonia. In 1903 the death- iu 
England and Wales numbered 0,323. There has been a gradual diminution 
of the death-rate from this disease during the past three years (Talham). 
The opportunity for studying the di-ea-e in the last epidemic has thrown much 
light upon many problems. Among the most notable productions were the 
worlogf Pfeiffer on the etiology of the disease, the elaborate Berlin report by 
von ' v den and Senator, and the Local Government Board’s report bv Par¬ 
sons. Leichtenstern s article in Nothnagcl’s llandbuch is the most masterly 
and systematic consideration of the disea-e in the literature. 

* Etiology. W hat relation has the epidemic influenza to the ordinary influ- 
enza cold or catarrhal fever (commonly also called the grippe), which'is con¬ 
stantly present in the community? Leichtcnstem answers this question by 
making the following divisions: fi) Epidemic influenza rern, caused by 
eiffers bacillus; (2) endemic-epidemic influenza vera,‘ which often occurs 
for several years in succession after a pandemic, also caused bv the same 
bacillus; (3) endemic influenza nostras , pseudo-influenza or cBfcrrhal fever, 
common y ca « the ffHSKi which is a special disease, still of unknown etiol¬ 
ogy, and which hears Hie same relation to the true influenza ns cholera nostras 
does to Asiatic cholera. 

'® st I-fT W ° havc nnt hocn free from locaFoutbreaks in 

.. .f ,° wor ' some places the disease seems to have been con¬ 
tinually present. 
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Rul^cmann reports 1,979 cases of typical grippe between 1895 and 1902. 
In 115 he demonstrated the influenza bacilluil. Lord (in Boston) demonstrated 
influenza bacilli in about 30 per cent of 100 unselected cases of acute find 
chronic bronchitis. Yet during this period there was no epidemic of influenza 
in the city. .The reports are sufficiently numerous to show that the influenza 
bacillus is probably constantly with us. Many observations show that it is a 
frequent invader of the respiratory tract in the intcr-epidenyc periods and is 
probably responsible^for many of the cases of Lninhtnnstem’s influenza nootras. 
Indeed, it seems tp bear a similar relation to the acute infections of the 
respiratory tract as other common organisms. It is still unexplained why it 
should stand in a different relation to the epidemics of influenza as the sole 
cause of the disease. 

The disease is highly contagious; it spreads with remarkable rapidity, 
which, however, is not greater than modern methods of conveyance. In the 
great pandemic of 1889-'90 some of the large prisons escaped entirely. The 
outbreak of epidemics is independent of all seasonal and meteorological con¬ 
ditions, except perhaps sunshine. The worst have been in the colder seasons 
of the year. One attack does not necessarily protect from a subsequent one. 
A few persons appear not to be liable to the disease. 

Bacteriology.—In 3892 Pfeiffer isolated a bacillus from the nasal and 
bronchial secretions, which is recognized as the cause of the disease. It is a 
small, non-motile organism, which stains well in Loefllcr's methylene blue, or 
in a dilute, pale-red solution of carbol-fuchsin in water. On culture media 
it grows only in the presence of haunoglobin. In the presence of contaminat¬ 
ing organisms, especially the staphylococcus aureus, the growth of influenza 
colonies is particularly luxuriant. The organism is probably frequently over¬ 
looked in mixed cultures because of failure to recognize the character of these 
colonies in symbiosis. The bacilli are present in enormous numbers in the 
nasal and bronchial secretions of patients, in the latter almost in pure cultures. 
They persist often after the severe symptoms have subsided. 

The much-discussed question whether during the presence of an epidemic/ 
human influenza attacks animals must be answered in the negative. In great| 
pandemics of influenza the general rule seems to hold that other disease? doj 
not prevail to the same extent, but it may be that other diseases are wrongly 
included under influenza. 

Symptoms.—The incubation period is “ from one to four days; oftenest 
three to four days.” The onset is usually abrupt, with fever and its associated 
. phenomena. « ». 

| Types of the'Disease. —The manifestations are so extraordinarily complex 
that it is best to describe them under types of tlic'disaaSe. ‘ 

t. tattUUTGRY.— The mucous membrane of the respiratory tract from 
the nose to *the air-cells of the lungs may be regarded as the sent of election 
°f the influSEtia bacilli. ’ In the simple forms the disease sets in with eorvza, 
a nd present/ the features of an acute catarrhal fever, with perhaps rather 
more prostration and debility than is usual. In other cases after catarrhal 
symptoms bronchitis occurs, the fever increases, there is delirium and much 
Prostration; and the picture may even be that of severe typhoid fever. The 
Paver respiratory conditions arc bronchitis, pleurisy, and jauauuonia. The 
bronchitis has really no special peculiarities. The sputum is supposed by 
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many to be distinctive. Sometimes it is in extraordinary amounts, vejy thin, 
and containing purulent masses. Pfeiffer regards sputum of a greenish-yellow 
coftr and in coin-like lumps as almost characteristic of influenza. In other 
cases there may be a dark red, bloody sputum. One of the most distressing 
sequela. of the influenza bronchitis is diffuse* bronchiectasis, of which I have 
seen several instances. It occasionally happens that the bronchitis is of great 
intensity and reaches the finer tubes, so that the patient becomes cyanosed or 
even asphyxiated. , 

Influenza pneumonia is one of the most serious manifestations, and mav' 
depend upon Pfeiffer’s bacillus itself, or is the result of a mixed infection. 
The true influenza pneumonia is mogh. commonly lobular or catarrhal, prob¬ 
ably never croupous. Much of the mortality of the disease depends upon the 
fatal character of this complication. The clinical course of the eases # is often 
irregular and the symptoms are obscure or masked. ' 

Influenza, planrisy is more care, but cases of primary involvement of the 
pleura are reported. It is very apt to lead to Vupyetna. Pulmonary-tubereu- 
l osis is u sually much aggravated by an attack of influenza. 

2. Nssvods Form.— Without any catarrhal s y mp t o m s there are* severe 
headachejpam in the back and joints, witb^jrofound pjjjstration. Among (lie 
more serious complications may be mentionedmqjjjjgitis andjcffccphalitis, I lie 
latter leading to hemiplegia or monoplegia.Abscess of the brain has followed 
in acute cases. Myelitis, with symptoms like an acute Landry’s paralysis, has 
occurred, and spastic paraplegia or^a pseudo-tabes may follow an attack. 

The influenza bacillus has been demonstrated by lumbar puncture during 
'life and in the meninges after death. (All forms of neuritis are not uncom¬ 
mon, and in some cases are characterized by marked ^disturbance qf motion 
and -sensation. Judging from the accounts in the literature, almost even 
form of disease of the nervous system may follow influenza. 

Among the most important of the nervous sequela' ati depression of spirits 
melangholia, and in some caseL. dementia. 

3. Gasxko-ixtestixal Form. —\\ ith the onset of the fever there may 1” 
nausea and vomiting, or the attack may set in with abdominal pain, profiw 
dian^cea, ajjrt collapse. In some epidemics jaundice has been a commoi 
symptom. In a considerable number of the eases there is enlargement of tli 
spleen, depending chiefly upon the intensity of the fever. This was a ver 
rare form in the United States. 


* 4- EftSSt- The-fevcr in influenza is very variable, but it is in 

portant to reeognizeAhat it may bo the only manifestation of the disease. 1 
is sometimes mariw^tagiittcnt, with chills; or in rare case* there is a pre 
traeted, continued fever of Several weeks’ duration, wlijeh simulates typhoi 
closely (W. W. Johnston). 

Complications.—The ericar Jt/« is apt to be latent. Of andoeerdilL', 
?f U 7f r T 0 l CaS 2 h f VG ^ *!®wt ed - Tl'ere have been at least three caw 
lilro itifli ° 8 i, ■® 0s P ita ^ in which micro-organisms morphological 

ke influenza bacilli have been isolated from the vegetations (Mabel Austin 

nt 811 !? f T^ may occur - Myocard itis may follow, and has been 
F'fctionartebances are common, palpiUUo 
bradycardia, tachycardia, and 4Sgins-Uke_aitack*. Phlebitis and thromba 
of various vessels have been described. " 
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Septteamuc was demonstrated in four of eight cases by Meunier in the 
cultivation of influenza bacilli from the circulating blood. 

Peritonitis is rare. There have’been a few cases published, only one, so far 
as I know, by Hill and Fisch, in which the bacillus was demonstrated in the 
exudate. 

Chole lithiasis may follow an attack. Influenza/bacilli were demonstrated 
in pure culture in the pus from the gall-bladder by Heyroosky. 

The increased prevalence of appendicitis has been attributed to influenza. 

• V arious r enal affections have been noted. G. Baumgarten has called atten¬ 
tion to the frequency of nephr itis. Orchitis has been also seen. Herpes is 
common. A diffuse^erythema sometimes occurs, occasionally purpura. Ca¬ 
tarrhal conjunctivitis is a frequent event. Iritis, and in rare instances optic 
ncurjiis % have been met with. Acute otitis media is a common complication. 

I have seen severe and porsistenf vertigo follow influenza, probably from 
involvement of the labyrinth. Bronchiectasis may follow. I have seen sev¬ 
eral cases; in a recent,fatal out ?of three years’ duration the bacilli were pres¬ 
ent in the sputa. 

Since the late sotterp epidemics' it has been the fashion to date various 
ailments or chronic i^fcealth from influenza. In many cases this is correct. 
It is astonishing the niiqjb^j of people who have been crippled in health for 
years after an attack. 

Diagnosis. —During a pandemic the cases offer but slight difficulty. The 
profoundness of the prostration, out of all proportion to the intensity of the 
disease, is one of the most characteristic features. In the respiratory form 
the diagnosis may be made by the bacteriological examination of the Bputum, 
a procedure which should be resorted to early in a suspected epidemic. The 
differentiation of the various forms has been already sufficiently considered. 

Treatment. —Isolation should be practised when possible, and old people 
i should be guarded against all possible sources of infection. The secretions, 

[ nasal and bronchial, should be thoroughly disinfected. In every case the 
lisease should be regarded as serious, and the patient should be confined to 
bed until the fever has completely disappeared. In this way alone can serious 
complications be avoided. From the outset the treatment sliouli^ be support¬ 
ing, and the patient should be carefully fed and well nursed. The bowels 
should be opened by a dose of calomel or a saline draught. At night 10 grains 
of Dover’s powder mav be given. At the onset a warm bath is sometimes 
grateful in relieving the pain in the back and limbs, but great care should be 
taken to have the bed well warmed, and the patient should be given after it 
a drink of hot lemonade. If the fever is high and there is delirium, small 
doses of antipyrin lqjiy be given and an ico-cap applied to the bead. The 
medicinal antipyretics should be used with caution, as profound prostration 
sometimes occurs after their employment. Too much stress should not be 
laid upon the mental features. Delirium may lie marked even with slight 
fever. In the ensea-with-.great n ardiac WC ftlrjltfg , b^given 

fogly^and during convalescence strychnia in full doses. 

The intense bronchitis, pneumonia, and other complications should re¬ 
vive their appropriate treatment. The convalescence requires careful man¬ 
agement, and it may be weeks or months before the patient is restored to full 
health. A good nutritious diet, change of air, and pleasant surroundings are 
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essential. The depression of spirits following this disease is one of ^ts most 
unpleasant and obstinate features! ' 

an. DENGUE. 

( 

Definition. —An acute infections disease of tropical and subtropical re¬ 
gions, characterized by febrile paroxysms, pains in the joints and muscles, an 
initial erythematous, and a terminal polymorphous eruption. 

It is known as break-bone fever from the atrocious character of the pain,* 
and dandy fever from the stiff, dandified gait. The word dengue is sup¬ 
posed to be derived from a Spanish, or possibly Hindostancc, equivalent of 
the word dandy. 

History and Geographical Distribution. —The disease was first regognized 
in 1/79 in Cairo and in Java, where Union described the outbreak in Batavia. 
Tlie description by Benjamin Rush of the epidemic in Philadelphia ill 1780 
is one of the first and one of the very best accounts of tho disease. Between 
1824 and 1828 it was prevalent at intervals in India and in the Southern 
States. S. H. Dickson gives a graphic description of the disease as it appeared 
in Charleston in 1828. Since that date there have been four or five wide¬ 
spread epidemics in tropical countries and on this continent along the Gulf 
States, the last in the summer of 1897. None of the recent epidemics have 
extended into the Northern Stsftes, but in 1888 it prevailed as far north ns 
Virginia. It has prevailed in the Philippine Islands among the United States 
troops and among the natives. 

• Etiology. —The rapidity of diffusion and the pandemic character are tho 

two most important features of dengue. There is no disease, not oven influ¬ 
enza, which attacks so large a proportion of the population. In Galveston, in 
1897, 20,000 people were attacked within two months. Ashburn and Craig 
have shown that it is transmitted by the bite of a mosquito, C ulcx fall m m. 
The specific germ is still undetermined, but is probably ultra microscopic. 

As the disease is rarely fatal, no observations have been made upon its 
pathological anatomy. 

Symptoms. —The period of incAatiamis from three to five days, during 
which the patient feels well. The attack) sets in suddenly with hcadaehq, chilly 
feelings, anti intense aching pains in the joints and muscles, c'fhe tempera¬ 
ture rises gradually, and may reach 100° or 107°..'* The pulse is rapid, ami 
•there are the other phenomena associated with acute fever—loss of appetite, 
coated tongue, slight nocturnal delirium, and’concentrated urine. The face 
has a suffused, bloated appearance, the eyes arc injected, n ml* the visible mu¬ 
cous membranes are flushed.* There is a congested, orvtjjematnus state of the 
skin. Rushs description of the pains is worth quoting, as in it the epithet 
break-bone occurs in the literature for the first time. "The pains which 
accompanied this fever wore exquisitely severe in the head, back, and limbs. 
The pains in the head were sometimes in the back parts of it, and at other 
times they occupied only the eyeballs. Tn some people the pains were so acute 
in their backs and hips that they could not lie in bed. In others, the pains 
affected the neck and arms, so as to produce in one instance a difficulty of 
moving the fingers of the right hand. They all complained more or less of a 
soreness in the seats of these pains, particularly when they occupied the bead 
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and eyeballs. A few complained of their Heidi being sore to the touch in every 
part of the body. From these circumstances the disease was sometimes be¬ 
lieved to be a rheumatism, but its more general name among all classes of 
people was the break-bone fever,” The large and small joints arc affected, 
sometimes in succession, and become swollen, red, and painful. In some cases 
cutaneous liypcraasthesia has been noted, llaonorrlrfige from the mucous mem¬ 
branes was noted by Bush. Black vomit has also been described by several 
sbservers. * 

The fever gradually reaches its maximum by the third or fourth day; the 
patient then enters upon the apyretic period, which may last from two to 
four days, and in which he feels prostrated and stiff. A second paroxysm 
of fever then occurs, and the *pains return. In a large number of cases an 
eruption? is common, which, judging from the description, has nothing dis¬ 
tinctive, being sometimes macular, like.that of measles, sometimes diffuse and 
scarlatini form, or papular, or^iehen-like. In other instances the rash has 
been described as urticarial, or qven vesicular. The rash may persist for a 
month after the symptoms liave disappeared (Woolley). Certain writers de¬ 
scribe inflammation and hyperajmia of the mucous membrane of the nose, 
mouth, and pharynx. Enlargement of the lvmph-glands is not uncommon, 
and may persist for weeks after the disappearance of the fever. Convalescence 
is often protracted, and there is a degree of jnental and physical prostration 
out of all proportion to the severity of the primary attack. The pains in 
the joints or muscles, sometimes very local, may persist for weeks. Bush 
refers to the former, stating that a young lady after recovery said it should 
be called break-heart, not break-bone, fever. The average duration of a mod¬ 
erate attack is from‘seven to eight days. Dengue is very seldom fatal. Dick¬ 
son saw three deaths in the Charleston epidemic. 

Complications arc rare. Insomnia and occasionally delirium, resembling 
somewhat the alcoholic form, have been observed, and convulsions in children. 
Atrophy of the muscles may occur after the attack (Woolley). A relapse nifty 
occur even as late as two weeks. 

Diagnosis. —The diagnosis of the dise^e, prevailing as it does in epidemic 
form and attacking all classes indiscriminately, rarely offers an v» special diffi¬ 
culty. Isolated cases might be mistaken at first for acute rheumatism. The 
important question of the differentiation between yellow' fever, and dengue 
will lx> considered later. 

Treatment. —This is entirely symptomatic. Quinine is stated to be a 
prophylactic, bi\t on insufficient grounds. Hydrotherapy may be employed 
to reduce the fever. The salicylates or antipyrin may be tried for the pains, 
which usually, however, require opium. During convalescence iodide of potas¬ 
sium is recommended for the arthritic pains, and tonics are indicated. 


XIV. CEREBRO-SPINAL FEVER. 

Definition. —An ia£cciiQU&. disease, occurring sporadically and in epi d e m ¬ 
ics, caused by the diploeoee t ti mtraaalhiln ris, characterized by inflammation 
°f the eerebro-spinal meninges and a clinical course of great irregularity. 

Tha-affection is also known by the names of jngligmmt-pnrpuric fever. 
Petechial ,fever, and spotted fever. 
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History. —Vieusseux first destribed a small outbreak in Geneva ?n 1805. 
In 1806 L. Danielson and E. Mann (Medical and Agricultural Register, Bus- 
ton) gave an account of “ a singular and very mortal disease which lately 
made its appearance in Medfield, Mass.” 1'he Massachusetts Medical Soci¬ 
ety, in 1809, appointed James Jackson, Thomas Welch, and J. C. Warren to 
investigate it. Elisha North’s little book (1811) gives a full account of the 
early epidemics. StillC’s monograph ( 18 (h) and the elaborate section in 
vol. i of Joseph Jones’ works contain details of the later 'American outbreaks, 
In his Geographical Pathology, ITirseh dhidos the outhreiiks into four peri¬ 
ods: From 1805 to 1830, in which the disease was most prevalent through¬ 
out the United States; a second period, from 1837 to 1850, when the disease 
prevailed extensively in France, and there were*a few outbreaks in the United 
States; a third period, from 1851 to 1871, when there were outlfreak> in 
Europe and several extensive epidemics in America. During the Civil War 
there were comparatively few cases. It prewyled extensively in Ihe Ottawa 
Valley early in the seventies. In the fourth period, from 1875 to the pre-ent 
time, the disease has broken out in a great many regions. During the pa«t 
fifteen years there have been localized outbreaks in many lands. In the United 
States, during 1898—"00, it prevailed in mild form in 27 states. Since 18!i!) 
there have been extensive outbreaks in Sile-ia, and in the cities of the United 
States on the Atlantic coast. In New York in 1001-5 there were 6,755 cu-e* 
and 3,455 deaths. In the British Isles there have been epidemics in Glasgow 
and Belfast, and a few scattered outbreaks. In Glasgow in 1907 there were 
nearly 1,000 cases with 595 deaths (Chalmers). In Belfast in the 18 months 
ending June, 1908, there were 725 cases with 518 deaths (Robb). 

Etiology.—Cerobro-spinal fever ' occurs in«i>pidemit and in 1 sporadic 
forms. The epidemics are localized, occurring in certain regions, and arc 
rarely very wide-spread. As a rule, c oun tr y dis tricts have been more alllicteil 
'i5an cities. M utiug .districts and seaports have suffered most severely.- The 
outbreaks have occurred most frequently in the winter and spring. The con¬ 
centration of individuals, as of troops in large barracks, seems to be a spe< ml 
jfaetor, and epidemics on the Continent show how liable recruits and young 
soldiers are*to the disease, iln civil life children and young adults are 
most susceptible. Of Koplik’s 77 eases 60 per cent were under two year.- of 
age.J Over-exertion, hyig marches in the beat, depressing mental and bodily 
^unwinding*, and the misery and squalor of the large tenement house- in 
cities are predisposing causes. The disease seems not to be directly coii- 
tagjpus, and is probably not transmitted by clothing or the Qxcretions. 0 is 
very rare to have more than pne or two eases in a bouse, and in a city epidemic 
the distribution of the cases iR very irregular. Councilman has found live 
instances in which the same individual is reported lo have had the dism-i 
twice.fr M enin gitis carriers, persons who ha.vc-tkc.gcnnJn- their Throats m 
n£S£8, but who are themselves unaffected, play an important role in transmit 
ting the disease. 

Spora di c ceeebro-fipinal fever occurs in all the larger -cities and in d« 
country districts of America. The disease lingers in-a city indefinitely ad 1 " 
an outbreak, and inTloston, Philadelphia, and Baltimore a moderate nmiibc 
of cases occur every year. The.meningitis in children, known as the siwpl' 
or-patttTvrMmiOr is the sporadic form. It lias two suggestive features o 
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similarity in the! s easonal incidence and in tlw if not that. q«bph rawwpr Still 
determined the i dentit y of the organism with the mfiningnrfmiP and the 
view has been eonfirmeiTby KTopHK and many others. Houston and Rankin 
claim that while the cultural peculiarities are the same, the sporadic form 
differs in its opsonic and agglutinating powers. The studies of Stuart McDon¬ 
ald and others suggest that it is an attenuated fomi of the gjerni. 

Bacteriology. —In 1887 Wcichselbaum described an organism, the Diplo- 
n-yxug.iatr<U£llularis'meniugitidis, which was probably the same as one pre¬ 
viously found by LeSchtenstern. In the tissues the organism is almost eoa- 
'stanily. within the polynuclear leucocytes. In cultures it has well-character¬ 
ized features, and is distinguishable from the pneumococcus. Since Weichsel- 
bauni’s observations this organism has been met with in all carefully studied 
epidcmicWof the disease. The studies of Councilman in Boston and the numer¬ 
ous observers in the Glasgow, Belfast, New York, and Silesian epidemics have 
continued the constancy of tbisrorganism in the disease. Three important 
facts have been brought out—tlm-presence of the geim in fully half the cases 
in the naso-pbaryux. the existence of it in healthy contacts, and the prepara¬ 
tion of a curative scrum, to be referred to later. 

Morbid Anatomy.— tin malignant cases there may be no characteristic 
changes, the brain and spinal cord showing only extreme congestion, which 
was the lesion described by Vieiisseux. In a majority of the acutely fatal 1 
cases death occurs within the first week. There is intense injection of the 
pia-arachnoid. The exudate is usually fibrino-purulcnt, most marked at the 
base of the brain, where the meninges may be greatly thickened and plastered 
over with it. On the cortex there may be much lymph along the larger fissures 
and in the sulci; sometimes the entire cortex is covered with a thick, purulent 
exudate. It deserves to be recorded that Danielson and Mann made five autop¬ 
sies and were the first lo describe “ a fluid resembling pus between the dura 
and pia mater.” The cord is always involved with the brain. The exudate is 
more abundant on the posterior surface, and involves, as a rule, the dorsal 
and lumbar regions more than the cervical portion. 

/ In the more chronic cases there is general thickening of the meninges and 
Mattered yellow patches mark where the exudate has been. ^The wmtvicles in 
the acute cases are dilated and contain a turbid fluid, or in the posterior 
cornua pure pus. In the chronic eases the dilatation may be very great. The 
’tram substance is usually a little softer than normal and has a pinkish tinge; 
oci of haemorrhage and of encephalitis may be found..! The cranial- nerves are 
lauaHy. iaxaLved, particularly the second, fifth, seventh, and eighth. The 
final nerve roots arc also found imbedded in the exudate. 

Microscopically, the exudate consists largely* of polynuclear leucocytes 
ilosely .packed in a fibrinous material. In sonic instances there are foci of 
indent infiltration and haemorrhage. The neuroglia cells are swollen, with 
argo, clear, and vesicular nuclei. The ganglion cells show less marked changes. 
Diplococci are found in variable numbers in the exudate, being more numer- 
1118 inthe brain than in the cord. 

Lesions in Other farts.—In one of the Boston cases, examination of the 
"asal secretion during life showed diplococei, and in this instance there was 
found post mortem a po^loni. infiltration of the mucous membrane. In two 
°&er cases this .membrane was normal. 
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Litres.—Pnggmonia and pkurisy have been described in the dispute. 
Councilman reports that in the recent epidemic in 13 cases there was con¬ 
gestion with cedenia, in T bronelio-pneumonia, in 2 characteristic croupous 
pneumonia with pneumococci; in 8 pneumyuia due to the diplococcus intra- 
cellularis was present. 

Si'LKHX.—The organ'varies a good deal in size. In only three of tlie 
Boston fatal cases was it found much enlarged. The liver is rarely abnormal. 
Acute nephritis is sometimes present. The intestines show somejpmes swelling, 
of the follicles. 

Symptoms.—Oases differ remarkably in their characters. Many different* 
forms have been described. These are perhaps best grouped into three classes; 

1. Malign a vr Form. —This fulminant or apoplectic tope is found with 
variable frequency in epidemics. It may occur sporadicmly. The onset is 
sudden, usually with violent chills, headache, somnolence^ miasms in the mus¬ 
cles. great depression, moderate elevation oj^ temperaturij; and feeble puU>. 
which may fall to fifty or sixty in the minute. Usually a purpuric rash de\cl¬ 
ops. In a Philadelphia case, in 1SS8, a young girl, apparently quite well,, 
died within twenty hours of this form. There are easel on record in which 
death has occurred within a shorter time. Stille tells of a child of five jean., 
in whom death occurred after an illness of ten hours; and refers to a wise 
reported by Gordon, in which the entire duration of the illness was only five 
hours. Two of Yieusseu.x's cases died within twenty-four hours. 

2. OiiDiXAKY Foum. —The stage of incubation is not known. The disease 
usuallyt sets in-suddenly. There may be premonitory symptoms: 'headache, 
pains in the back, and loss of appetite. More commonly, the onset is with 
headache, severe-chill, and vomiting. The temperature fises to 101° or to - ’ 0 
The pulse is full and strong. An early and important symptom is a'painful 
stiffness of the muscles of the neck. The headache increases, and there are 

/photophobia and great sensitivem -s to noises. Children become verrurriliibk* 
and restless. In severe eases the eoutraelion of the mtiseles of the neck sets 
i‘ip. early, the head is drawn hack. and. when the mtiseles of the hack arc 
also involved, there is-ortho tonos, which is more common than opisthotonus. 
The pains fn the hack and in the limb- may lie very severe. The motor swnp-i 
toms are most characteristic. 1 . Tremor of the muscles may he present, with 
tonic or clonic spasms in the amis or leg', Itigidity of the muscles of the 
back or neck is very common, and the patient lies with the body stiff and the 
head drawn so far back jtliat the occiput may he between the shoulder-blades. 
Except in early childhood convulsions are not common. ^Strabismus is a 
frequent and important symptom. Spasm of the muscles of the face may niso[ 
occur. Cases have been described in which the general rigidity and stillu 0 ' 8 
was such that the body could ho moved like a statue. Paralysis of the trunk 
muscles is rare, hut paralysis of the mtiseles of the eye and the face is ant 
uncommon. [ 

Of sensory, symptoms,) headache is the most dominant and persists from! 
the outset. It is chiefly in the hack of the head, and the pain extends into 
the neck and back. There may be (great sensitivenessi along the spine, and i® 
many cases there is gencraUiyperaestliesi a. 

The.ps yc .hka l symptoms arc pronounced, t Delirium occurs at the onset 
occasionally of jx-furious and maniacal kind. The patient may display at the 
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turf marked erotic symptoms. Ttie delirium gives place in a few days to 
tupox, which, as the effusion increases, deepen* to coma. 

The temperature is irregular and variable, ltcmissions occur frequently, 
ud there is no uniform or typical curve during the disease. In some instances 
Here has been little or no fever.* In others the temperature may reach 105° 

,(• 100°, or, before death, 108°. The, pulse may be very rapid in children; 
ii adults it is at first usually full and strong. In some cases it is remark- 
lily slow, may <iot be more than fifty or sixty in the minute. Sighing 
’aspirations and Q)»yne-Stokes breathing are met with in some instances, 
biless there is pneumonia the respirations are not often increased in 
requency. 

The cutaneoua-symptoms of,the disease are important. Herpes occurs with 
i frequency almhn equal to that in pneumonia or intermittent fever. The 
jietechial rash, w^flch lias given the name spotted fever to the disease, is very 
variable. Stilld rajjtes that of !)8 cases in the Philadelphia Hospital, no erup¬ 
tion was observed in 37. In tfic Montreal cases petechia} and purple spots 
Mere common. They appear to have been more frequent in the epidemics on 
tins continent than in Europe. The petechia; may be numerous and cover the 
entire skin. An erythema or dusky mottling may bo present. In some in¬ 
stances there have been rose-colored hyperaonie spots like the typhoid rash. 
Urticaria or erythema nodosum, ecthyma, pemphigus, and in rare instances 
gangrene of the skin have been noted. 

Leueocvtosis is an early and constant feature, and ranges from 25,000 to 
4U.O00 per cubic millimetre. It persists even in the most protracted cases. 

In one of our cases the diploeoceus intracellularis was isolated from the blood 
daring life. . 

As already stated, vomiting may be a special feature at the onset ; but, as 
a rule, it gradually' subsides. In some instance-, however, it persists and 
becomes the most serious and distressing of the symptoms. Diarrhoea is not 
common. The bowels are usually confined. The abdomen is not tender. In 
the acute form the spleen is usually enlarged. 

The urine is sometimes albuminous and the quantity may be increased. 
Glycosuria has lieen noted in some instances, and in the maljgnant types 
hii'iualuria. 

The course of the disease is extremely variable. Ilirsch rightly states that 
it may rauge between a few hours and several months. More than half of the 
deaths occur within the first five days. In^favorable eases, after the symptoms i 
hav e persi sted for five or six days, improvement is indicated by a lessening of 
tlu 1 spasm, reduction of the fever, and a return of tin 1 intelligence. A s u d d en 
fall in the temperature is of bad omen, Cou\jilfc*eenco is extremely tedious, 
and may be interrupted by complications and sequela; to be noted. ^ 

3._ Anomalous l'oints. 

(n) Abortive Type .—The attack sets in with great severity, but m a day 
or two the symptoms subside and convalescence is rapid. Striimpell would 
di-linguish between this abortive variety, which begins with such intensity, 
and the mild ambulant cases described by certain writers. He reports a case 
in which the meningeal symptoms set in with the greatest intensity and per- 
si-ted for four days, the temperature rising to 105.0° E. On the fifth day 
fHc patient entered upon a rapid and satisfactory convalescence. In the mild 
12 
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cases, as distinguished from tlie # abortive, (the patients complain of kead|cls' t 
nausea, sensations of discomfort in the baek and limbs, and stiffness in the 
neck. There is little or no fever, and only moderate vomiting. These cars 
could be recognized only during the prevalence of an epidemic. 

(&) Jin Intermittent Type has been observed in many epidemics, and i s 
recognized by von Ziemssen and Stille. It is characterized by exacerbations 
of fever, which tnay recur daily or every second day, or follow a curve of an, 
intermittent or remittent character. The pyrexia resembles that of pya-mni 
rather than, malaria. 

(c) Chronic Form .—Heubner states that this is a relatively fre<|iu'ut 
form, though it does not seem to be recognized by many writers on the subjoin. 
An attack may beiprotracted for from two tp flu* or even six months, and 
may cause the most,intense marasmus. It is characterized by ayeries*of recur¬ 
rences of the fever, and may present the most complex symptomatology. It 
is not improbable that in these protracted cases chronic, hydrocephalus or 
abscess of the brain is present. This form (toilers distinctly from the inter¬ 
mittent type. Three eases in our series were of this chronic form; in one 
the disease persisted for ninety days. 

Complications.—Pleurisy, pericarditis, and parotitis are not uncommon 
, Pneumonia is described as frequent in certain outbreaks. Immermann 
found, during the Erlangen epidemic, many instances of the combination of 
pneumonia with meningitis, but it docs not seem possible to determine whether, 
in such cases, pneumonia is the primary disease and the meningitis seeondaiv, 
or vice versa. The frequency with which inflammation of the meninges of 
the brain complicates pneumonia is well known. Councilman suggest' that 
the pneumonia of the disease is not the true croupous form, but due to the 
diplococcus meningitidis. This was found in eight of the Boston cases, ami 
in one it was so extensive that it could have been mistaken for the ordinary 
croupous pneumonia, i'erebro-spinal fever sometimes prevails extcnsiviiv with 
ordinary pneumonia, as in New York in the winter of ltMW-'Ot. AWur /is 
has been the most frequent complication in certain epidemics. Many joints 
are affected simultaneously, and there are swelling, pain, and exudation, some¬ 
times serous, sometimes purulent. This was first observed by James Jack- 
v spn, Sr., in the epidemic which he described^Jfntwitt# is rare. 

Headache.may persist for months or years after an attack. Clwonic hydro¬ 
cephalus occurs in certain instances in children. The symptoms of this arc 
lr K paroxysms of severe headache, pains in the neck and extremities, voiuitiii-'. 
loss of consciousness, convulsions, and involuntary discharges of fares and 
urine” (von Ziemssen). Mental feebleness and aphasia have occasionally 
been noted. 

Paralysis of individual cranial nerves or of the lower extremities mav per¬ 
sist for some time. In some of these eases there may bo peripheral neuriti-. 
as Mills suggested. 

Special Sensei. — Eye. —Optieneuritis may follow involvement of the none 
in the exudation at the base. Acute papillitis was found in 6 out of 40 ears 
tetatnined by Randolph. The inflammation may extend directly into the eve 
along the pia-arachnoid of the optic nerve, causing purulent chowidosirti ! ' 
.•or even keratitis. A neuritis of the fifth nerve may be followed by keratin 
aid purulent conjunctivitis. 
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I JJab.—D eafness very often follows infhynmation of the labyrinth. Otitis 
media, with mastoiditis, may occur from direct extension. In 04 eases of 
meningitis which recovered, Moos found that 55 per cent were deaf, lie sug¬ 
gests that the abortive form of the disease may be responsible for many cases 
of early acquired deafness. In'children this not infrequently leads to deaf- 
mutism. Von Ziemssen states that in the deaf and dumb institutions of Bam¬ 
berg and Nuremberg, in 18T4, a majority of the pupils had become deaf from 
epidemic ccrcbro-spinal meningitis. 

Nose. —Coryza? is not infrequent early in the disease, and Striimpell says 
that in many of his cases nasal catarrh preceded the meningitis. He suggests 
that the latter may be caused by infection from the nose. Certainly the nasal 
secretion appears frequently to, contain the diplocoeci—in 18 cases examined by 
Seherret, and in 10 out of 15 of the Boston eases. 

Diagnosis.—Much has been done of late to enable the practitioner to 
recognize definitely the existence! of meningitis and of the various forms. 

(a) The fever, headache,’delirium, retraction of the neck, tremor, and 
rigidity of the muscles are most important signs. As already mentioned, in 
the meningitis of ccrebro-spinal fever the spinal symptoms are very much 
more marked than in the other forms. One has constantly to bear in mind 
that certain cases of typhoid fever and of pneumonia closely simulate cerebro-- 
spinal meningitis. Ixuig ago Stokes made the wise observation that “ there is\ 
no single nervous symptom which may not and does not occur independently I 
of any appreciable lesion of the brain, nerves, or spinal cord. 

(5) Among the special diagnostic features may be mentioned: 

liman no Btmi—When the thigh is flexed nt right angles to the abdomen, 
the leg can be extended upon the thigh nearly in a straight line. If menin¬ 
gitis be present, strong contractures of the flexors prevent the full extension 
of the leg on the thigh. 

Lumhau Puncture. —The procedure is quite harmless, and in a majority 
of the cases can be done without general anaesthesia, with the aid of a" local 
freezing mixture. As a rule, it is best in children to give a whiff or two of 
chloroform. The patient is turned on the right side with the baok bowed, the 
knees drawn up, and the left shoulder forward. As a rule, thofc is no diffi¬ 
culty in finding the spinal processes, and with the thumb or index finger of 
the left hand as a guide, a small aspirator needle or that of .the antitoxin 
syringe is inserted to one side of the median line and thrust deeply into the 
third lumbar interspace in an upward and inward direction. At a variable* 
di.-dance, according to the age and musculature, the needle enters the spinal 
canal—about two and a half centimetres in infants and from four to six centi¬ 
metres in adults. 

The fluid runs, as a rule, drop by drop, and when meningitis is present 
it is usually turbid, sometimes purulent, occasionally bloody. Meningitis 
muy~be present with a clear fluid. The pressure under which the fluid 
flows may reach 2.50-300 mm., the normal being about 190 mm. Cover- 
glass preparations should be made and studied, and the character of the 
organisms carefully noted. The cover-slip preparations may give the 
diagnosis at once. In acute cases of cerebro-spinal fever the organisms 
may be present in large numbers. There is rarely any difficulty in de¬ 
termining between the pneumococcus and the diplococcus intracellularis. 
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Should the fluid be sterile and tuberculosis suspected, a guinea-pig caayjbo 
inoculated. 

Prognosis. —Hirscli states that the mortality has ranged in various epi¬ 
demics from 20 to 76 per cent. In-ehildren the death-rate is much higher 
than in adults. ' 

Treatment. —The high rate of mortality which has existed in most epi¬ 
demics indicates "the futility of the various therapeutical agents which ha\e 
been recommended. When we consider the nature of the local disease and 
the fact that, so far ns we know, tuberculous and other ^condary forms of 
cerebro-spinai meningitis are invariably fatal, we may wonder rather that 
recovery follows in any ease. 

In strong robust patients the 'local abstraction of blood by wet cups on 
the najie of the neck relieves the pain. General bloodletting is raraly indi¬ 
cated. Cold to the head and spine, which was used in the first epidemics by 
New England physicians, is of great service. LA bladder of ice to the head, 
or an ice-cap, and the spinal ice-bag may be*continuously employed. The 
•Jatter is very beneficial. Hydrotherapy should be systematically used, in the 
form of the tub bath, as recommended by Aufreeht. Xetter speaks 

highly of its good effects, and we have also seen it do good. It may be given 
every third hour. If any counter-irritation is thought necessary, the skin of 
the hack of tlie npek may be lightly touched with thef l’aquelin thermocautery. 
Blisters, which have been used so much, are of doubtful benefit. '/The lumbar 
puncture seems helpful in eases with coma or convulsions, and in any case it 
does no harm. Of internal remedies opium may he given freely, liest as mor¬ 
phia hypodermically. Mercury has no special influence on meningeal inflam¬ 
mation. Iodide of potassium is warmly recommended by ijpme writers. Quin¬ 
ine in large doses, ergot, belladonna and Calabar bean have had advocates. 
Bromide of potassium may be employed in the milder cases, but it is not so 
useful as morphia to gontrol the spasms, lntraspinal injections have been 
tried, and in one of our cases Cushing opened and drained the spinal canal. 
Diphtheria antitoxin has been used with success in the recent New York 
epidemic. 

A serum Jias been prepared and has been used with encouraging success. 
Flexiier recommends doses of 30 ee. of his serum to be injected directly into 
the spinal meninges after the withdrawal of 50 ee. of cercbro-spinal fluid. Of 
400 cases thus treated, collected by Elexner and Jobling, 293 recovered. 

T’he diet should lie nutritious, consisting of milk and strong broths whilp 
the fever persists. Many cases are very difficult to feed, and Heubner recom¬ 
mends forced alimentation with the stomach-tube. The casts seem to bear 
stimulants well, and whisky* or brandy may be given {reely when there are 
signs of a failing heart. 

XV. LOBAR PNEUMONIA. 

(Croupous or Fibrinous Pneumonia; Pneumonitis; Lung Fewer.) 

Definition. —An infectious disease characterized by inflammation of the 
lungs, toxaemia of varying intensity, and a fever that usually terminates by 
crisis. Secondary infective processes are common. The Micrococcus lamro- 
lotus of Fraenkel is present in a large proportion of the cases. 
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(History. —The disease was known to Qjjjjjoctates and the old Greek physi¬ 
cians, by whom it was confounded^ with pleurisy. Among the ancients, Are- 
taeus gave a remarkable description. ■ “ Ituddy in countenance, but especially 
the cheeks; the white of the eyefj very bright and fatty; the point of the nose 
flat; the veins in the temples and neck distended; loss of appetite; pulse, at 
first, large, empty, very frequent, as if forcibly accelerated; heat indeed, exter¬ 
nally, feeble, and more humid than natural, but, internally, dry and very hot, 
]>y means of which "the breath is hot; there is thirst, dryness of the tongue, 
desire of cold air,aberration of mind; cough mostly dry, but if anything be 
brought up it is a frothy phlegm, or slightly tinged with bile, or with a "very 
florid tinge of blood. The blood-stained is of all others the worst.” At the 
end of the seventeenth and the beginning of the eighteenth century Morgagni 
and Valsalva made many accurate clinical and anatomical observations on the 
disease. Our modern knowledge'dates from Laennec (1810), whose masterly 
description of the physical signs, and morbid anatomy left very little for subse¬ 
quent observers to add oj modify. 

Incidence.—One of the most wide-spread and fatal of all acute diseases,- 
pneumonia has become the “ Captain of the Men of Death,” to use the phrase 
applied by John Bunvan to consumption. In England and Wales in 1903 
there were 40,725 deaths from this cause; 13,208 were attributed to lobar 
pneumonia, 17,425 to broncho-pneumonia, 10 to epidemic pneumonia, 216 
to septic pneumonia, while 19,809 were registered as from pneumonia without 
further qualification. In 1902 there were 20,520 deaths from all forms of 
pneumonia, 21,023 in 1901, and 20.147 in 1900. The total number of deaths 
rose above 20,000 in 1890 and 1891 after the influenza, and fell again in 1894 
to 18,000 (Tatham)s The United States Census Report for 1900 gives 106.1 
deaths from pneumonia per 1,000 deaths, against 90.6 in 1890 and 83.30 in 
1880. An apparent increase is noted in the larger cities, particularly New 
York and Chicago. In Greater New York in 1904, c«t of a total of 42,700 
deaths, there were 8,360 deaths from pneumonia, 19.5 per cent, against 16.5 
per cent in 1903, 17 per cent in 1902, 16 per cent in 1901, and 14.7 per cent 
in 1898. In Chicago for the year 1903, out of a total of 28,914 deaths, 4,629, 
or 16 per. cent, were from pneumonia, an increase of 18 per cent since the 
pear 1900 (Reynolds). 

Etiology.— Aue.—T o the sixth year the predisposition to pneumonia is 
marked; it diminishes to the fifteenth year, but then for each subsequent 
decade it increases. For children Holt’s statistics of 500 cases give: First 
year, 15 per cent; from the second to the sixth year, 62 per cent; from the 
seventh to the eleventh year, 21 per cent; from the twelfth to the fourteenth 
year, 2 per cent. Lobar pneumonia has been met with in the new-born. The 
elation to age iB well shown in the last U. S. Census Report for 1900. The 
death-rate in persons from fifteen to forty-five years was 100.05 per 100,000 
°f population; from forty-five to sixty-five years it was 263.12; and in per¬ 
sons sixty-five yearB of age and over it was 733.77. Pneumonia may well 
be called the friend of the aged. Taken off by it in an acute, short, not 
often painful illness, the old man escapes those “ cold gradations of decay ” 
80 distressing to himself and to his friends. 

Sex.— -Males arc more frequently affected than females. 

Race.t—I n the United States pneumonia is more fatal in negroes than 
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among the 'whites. Among the farmer, at ^the Johns Hopkins Hospkal, |he 
mortality was rarely under 30 per cent, against an average of about 35 per 
cent in the latter. 

Social Condition. —The disease is morc^ coinmon in thc-dUes. Individ¬ 
uals who are much exposed to hardship and cold are particularly liable to ttyj 
disease. Newcomers and immigrants are stated to be less susceptible than 
native inhabitants. 

Peksonal Condition. —Debilitating causes of all sorts render individuals 
more susceptible. Alcoholism is perhaps the most potent predisposing .factor." 
Bobust, healthy men are, however, often attacked. _ 

Pbevious Attack. —No other acute disease recurs in the same individual 
with such frequency. Instances are on record, of individual^ who have had 
ten or more attacks. The percentage of recurrences has been placed.as high 
as 50. Netter gives it as 31. and ho has collected the statistics of eleven 
observers who place the percentage at 20.8: Among the highest figurtfc for 
recurrences are those of Benjamin llusli, 28, dnd Andral, 10. 

Trauma—Contusion-pneumonia. —Pneumonia may AaUow directly upon 
injury, particularly of the chest, without necessarily any lesion of the Jung. 
Litten gives 4.4 per cent, Stern 2.8 per cent. There have been several well- 
marked cases at the Johns Hopkins Hospital. Stern describes three clini¬ 
cal varieties: first, the ordinary lobar pneumonia i'ollowiM a contusion of the 
chest wall; secondly, atypical cases, with slight l'e\cr and rfllvery characteristic 
physical signs; thirdly, cases with tin* physical signs and features of broncho¬ 
pneumonia. The last two varieties have a favorable prognosis. According to 
Ballard, workers in certain phosphate factories, where they breathe a very 
dusty atmosphere, are particularly prone to pneumonia., 

Cold has been for year- regarded as an important etiological factor. The 
frequent occurrence of an initial chill has been one reason for this widespread 
belief. As to the clos<j association of pneumonia with exposure there can lie 
no question. Wo see the disease occur either promptly after a wetting or a 
chilling due,to some unusual exposure, or come on after an ordinary catarrh 
of one or two day’s duration. Cold is now regarded simply as a factor in low¬ 
ering the resistance of the bronchial and pulmonary tissues. 

Climate and Season. —Climate does not appear to have very much influ¬ 
ence, as pneumonia prevails equally in hot and cold countries. It is stated to 
be more prevalent in the Southern than in the Northern States, but an exam¬ 
ination of the Census Eeports shows that there is very little difference in the 
various state groups. 

Much more important is the influence of season. Statistics are almost 
unanimous in placing the higliest incidence of the disease in the winter and 
spring months. In Montreal, January, the coldest month of the year, but 
with steady temperature, has usually a comparatively low death-rate from 
pneumonia. The large statistics of Seitz from Munich and of Seibert of Neff 
York give the highest percentage in February and March. 

Bacteriology of Acute Lobar Pneumonia. —(a) Micnoooccua. lanokoi.a- 
tus, Pneumococcus oh Dirtococcus pneumoniae or Fhaenkel and Wek'U' 
selbaum. —In September, 1880, Sternberg inoculated rabbits with his ( ' wn 
saliva and isolated a micrococcus. The publication was not made until A|"'»l> 
1881. Pasteur discovered the same organism in the saliva of a child dead 
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o i lfrdrojjhobia in December, 1880,) and the priority of the discovery belongs 
to him, as his publication is dated, January, 1881. There was, however, no 
suspicion that this organism was concerned in the etiology of lobar pneu- 
nioniaj and it was not leally unti^ April, 1884,.that Fraenkel determined that 
the organism found by Sternberg and l’astcur in the saliva, and known as, the 
coccus of sputum septicaemia, was the most frequent germ in pneumonia. 

The organism is a somewhat elliptical, lance-shaped coccus, usually occur- 
, ring in pairs; hence the term diplococeus. It is readily demonstrated in cover- 
glass .preparations with the usual dyes and by the Gram method. About the 
• organism in the sputum a^mpsule can always be demonstrated. Its cultural 
aiuTBioIogical properties present many variations, for a consideration of which 
the student is referred to the text-books on bacteriology. Scarcely any pecul¬ 
iarity issconstant. A large number of varieties have been cultivated. Its 
kinship to Streptococcus pyogenes is regarded by many as very close, but the 
alkaliStsennn-water medium, containing inulin, recommended by His, serves 
to distinguish the pneumococcus from the streptococcus. 

Dislxihrdion imltiie Body. —In the bronchial secretions and in the affected 
l u n g tlic pneumococcus is readily demonstrated in smears, and in the latter 
in sections. By using large quantities of blood (3 to 0 cc.) diluted over 
twelve times with a liquid culture medium, preferably broth, Kinsey was able 
to isolate the pneumococcus from the blood during life in 19 of 25 cases. 

(b) Pneotioco(Pcs Under Other Condition's.—(1) In the Mouth .— 
The studies of the New York Pneumonia Commission have shown that the 
pneumococcus' is present in the months of a large proportion of healthy indi¬ 
viduals, the various observers giving 80 to 90 per cent of positive results. 
The virulence is not always uniform, and Lnngcope and Fox were able to show 
•that the saliva of the same individual increased in virulence during the winter 
months. Some persons always harbor a virulent variety. Buerger at the Mt. 
Sinai Hospital studied the communicability of the orgiiflism from one person 
to another, and it was found repeatedly that normal individuals—i. e., per¬ 
son- in whose mouths tin; pneumococcus was proved by repeated examinations 
to be absent—acquired the organisms by association with cases of pneumonia, 
or with Wealthy persons in whose saliva pneumococci were present- 

(2) Outside the Body. —The viability of the pneumococcus is not great. 
It has been found occasionally in the dust and sweepings of rooms, but Wood 
has shown (New York Commission Report) that the germs exposed to sun¬ 
light die in a very short time—an hour and a half being the limit. Tn moist 
sputum k^it in a dark room the germs lived ten days, and in a badly ven¬ 
tilated room in which a person with pneumonia coughed, the germs suspended 
to the air retained tljeir vitality for several houYs. 

(3) The Pneumococcus in Other Disposes. —The organism is very widely 
distributed, and occurs in many conditions other than croupous pneumonia. 
An acute. septiceemia without local lesion may occur, resembling the typhoid 
septicromia. already described. In a enso reported bv Townsend, a girl, aged six, 
Itod pain in the abdomen, vomiting, and a temperature of 104.2°. There 

no exudate in the throat. She died thirty hours after the onset of the 
B . Vlll ptoms. There was found a general infection with the pneumococcus in 
olon.t, lungs, gpleen, and kidneys. As Rosenau has shown, a bacteriamiio may 
P r °t ede the development of the local lesion in the lungs. In terminal infec - 
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tions the pneumococcus plays antimportanl role. Flexner found it fdur times 
in apute peritonitis, eleven times in acute pericarditis, live times in acute eudo- 
carditis, and three times both in pleurisy and in acute meningitis. 

The germ has been associated with wide-spread epidemics of catarrh of 
the upper air passages, pneumococcus catarrh, almost like influenza, and some¬ 
times with gastro-intestinal disturbances. 

An extraordinary number of local affections are due to the pneumococi us. 
It is a common cause of the primary and secondary 'broiudut*puAuawutii*. 
Infection of the accessory nasal sinuses is most important. Darling found 
them involved in 93 per cent of all pneumococcus infections coming to autopsy 
at Panama. Meningitis may be associated with pneumonia or endocarditis, 
but the so-called primary pneumococcus meningitis is almost always secondary 
to sinus infection, 90 per cent in 35 cases (Darling). Pericarditis,*enduiur- 
ditis, empyema, peritonitis, arthritis, conjunctivitis, otitis may be primary 
infections with this ubiquitous germ. . , 

(c) Bacillus pxeuuonijj of Fuikola.noku.—T his is a larger organism 

than the pneumococcus, and appears in the form of plum]), short rods, it abo 
shows a capsule, but presents marked biological and cultural differences from 
Fraenkel’s pneumococcus. It occurred in 9 of AVeichselbaunTs 129 cases. It 
may cause broncho-pneumonia and other affections, but probably is not a 
cause of genuine lobar pneumonia. The exudate in pneumonias caused by 
this bacillus is usually more viscid and poorer in fibrin than that in diplo- 
coccus pneumonias. * 

(d) Other Organisms.—V arious bacteria may be associated with tlw 
pneumococcus in lobar pneumonia, the most common of these being Strep¬ 
tococcus pyogenes, the pyogenic staphylococci, and Fi>iedlhndcr’s pneumo- 
bacillus; but while these latter may cause broncho-pneumonias, they lane 
not been satisfactorily demonstrated to be other" than secondary invaders 
in lobar .pneumonia.--Likewise the pneumonias caused by Bacillus typham-. 
Bacillus diphtheria, and the influenza bacillus are not to be identified with 
true lobar pneumonia. 

C llJUdfllly , the infectious nature of pneumonia was recognized long before 
we knew anything of the pneumococcus. Among the features whidi favored 
this view were the following: first, the disease is similar to otherTOfections 
incite mode pf outbreak. It may occur in endemic form, localized in certain 
houses, in barracks, jails, and schools. As many as ten occupants of one house 
have been attacked. I have seen three members of a family consecutively 
attacked with a most malignant type of pneumonia. Among the more remark¬ 
able endemic outbreaks is that reported by W. B. Hodman, of Frankfort. K.v- 
In a prison with a population of 735 there occurred intone year 118 cases of 
pneumonia with 25 deaths. The disease may assume epidemic proportions. In 
the Middlesborough epidemic, so carefully studied bv Ballard, there were dS3 
persons attacked, with a mortality of 21 per cent. During some years pneu¬ 
monia is so prevalent that it is practically pandemic. Direct 'contagion I s 
suggested by the fact that a patient in the next bed to a pneumonia case nuw 
take the disease, or 2 or 3 cases may follow in rapid succession in a ward. B 
is very exceptional, however, for nmscs or doctors to. Jbe attaoked. 

Secondly, as in other acute infections, the constitutional symptoms may 
bear nojproportion whatever lolhe severity, of the local lesion.' As is well 
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knolra, S patient may have a very small apex pneumonia which does not seri- 
ouslxjmpair the breathing capacity^ but which may be accompanied wit& the 
niost intense toxic features. 

Thirdly, the clinical course | the disease is that of an acute infection. 
It is the very type of a self-limited disease, running a, definite cycle in a 
way seen only in infectious disorders. 

Conditions Favoring Infection. —Some have already boon* ref erred to, but 
of many we are still ignorant. The one all-important fact, emphasized by 
the work of the New York Commission, is that a majority of us harbor the 
germ in mouth or nose or throat. It has been shown that the virulence varies 
at different periods, and with this may be associated the well-known seasonal 
prevalence of the disease. Some individuals are less resistant, and in no 
other acute disease may so many successive attacks occur in the same person. 
It is notorious that the negro race in the T.'nited States, in Panama, and in 
South Africa shows an extreme susceptibility; on the other hand.'the Chinese 
in the South African compounds show an extraordinary resistance to the 
disease (Porter). Probably for each one of us it is a battle between the 
degree of resistance and the virulence of the organism which we harbor. A 
catarrh of the upper air passages, exposure, alcoholism, etc., weaken the 
defences, and give the ever-present enemy a chance, either for a frontal attack 
in the lungs, in an acute pneumonia, or to make a flanking assault on some 
unprotected region, causing a peritonitis, otitis, sinusitis, etc. 

Immunity and Serum Therapy. —The pneurflocomis docs not produce in 
arijfjtiaj cultures any strong, soluble toxin analogous to the diphtheria toxin 
nr the tetanus toxin, but its poison is contained within the bacterial cells, 
front w hich i t may be extracted in various ways, or it may be set free from 
the (lead or degenerated cocci. The possibility that the pneumococcus may 
secrete a soluble toxin in fhe infected human or animal body may be admitted, 
but of this there is no conclusive demonstration. Bj—the use of living or 
dead pneumococci or their extracts, animals may be vaccinated against this 
organism, so that their blood-serum is capable of protecting susceptible ani¬ 
mals against many times the minimal fatal dose of the virulent pneumococcus. 
Strong matedive serum has thus been obtained from rabbits, torses, asses, 
rows, an W other animals subjected to repeated inoculations with dead and liv¬ 
ing cultures of tire pneumococcus. This specific serum is neither antitoxic 
nor bactericidal. Metelmikoff believes that it acts by stimulating the leuco¬ 
cytes to ingest and destroy the pneumococci, but A. E. Wright and Douglas 
have shown that the protective constituent, which they call an opsonin, enters 
into chemical combination with the cocci, rendering them thereby more read¬ 
ily engulfed and digested by the phagocytes. ‘Neufeld and ltimpau have 
readied a similar conclusion as to the mode of action of this immune serum. 
■M. Wassermann finds that the specific protective substances are formed in 
the hone-marrow, and thence distributed to the blood. There is evidence that 
similar specific substances are produced in human beings infected with this 
0r Kanism, and the crisis of pneumonia is explained by the formation and accu¬ 
mulation of these substances in the body. 

Many trials have been made of the curative value of antipneumococcic 
s^rum in the treatment of pneumonia, the serum made by Pane having been 
must extensively employed. Thus far it has not been shown that this serum 
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influences in anv marked dcgreot the course of the disease in man. Paskler 
claims to have observed favorable results from the use of a polyvalent serum 
prepared according to a method devised bv Bonier, and he advocates its 
employment especially in patients with symptoms of scveie infection. 

Morbid Anatomy—Since the time of Lacnnec, pathologists have recog. 
nized three stages in the intlamed lung: engorgement, red hepatization, and 
gray hepatization. 

1 I n the stage of engorgement the lung tissue is deep*red in color, firmer 
to the touch,°and more solid, and on section the surface is bathed with 
blood and scrum. It still crepitates, though not so distinctly as healthy lung, 
and excised portions float. The air-cells can be dilated by insufflation from 
the bronchus'. The. capillary vessels are greatly distended, the alveolar epi¬ 
thelium swollen, and the air-cells occupied by a variable number Of blood- 
corpn-eles and detached alveolar cells. [» the stage of red hepatization the 
lung tis-iie is .solid, firm, and airless. If thy entire lobe is involved it looks 
voluminous, and shows indentations of the ribs. On section, the surface i- 
drv. reddish-brown in color, and has lo-t the deeply congested appearance 
of the first stage. One of the most remarkable features is_Lhe, friability: in 
striking contrast to the healthy lung, which is torn with ditlieulty. The sur¬ 
face has a granular appearance due to the' fibrinous plugs filling (he air-cells. 
The distinctness of this appearance varies greatly with the size of the alveoli, 
which are about 0.10 mm. in diameter in the infant. 0.15 or 0.1(5 in the adult, 
and from 0.20 to 0.25 in old age. On scraping the surface with a knife a 
reddish viscid serum is removed, containing small granular masses. The 
smaller bronchi often contain fibrinous plug'. If the lung has been removed 
before the heart, it is not uncommon to find solid moulds of clot filling the 
blood-ve"els. Microscopically, the air-cells are seen to he occupied by coagu¬ 
lated fibrin in the mo-lies of which are red blood-corpuscles, mononuclear and 
polynuclear lCucoeyte^eand alveolar epithelium. The alveolar walls are inlil- 
trated and leucocytes are -ecu in the interlobular tis su es, fover-glass prepa¬ 
rations from the exudate, and thin sections show, ii^a rule, the diplmou-i 
already referred Ip, many of which are contained within cells. Staphvloceei 
and streptococci may also be seen in some eases. In the stage of gray liep'ilr.ii- 
tion the tissue has changed from a reddish-brown to a grayish-while color. 
The. surface .is moister. the exudate obtained on scraping is more turbid, the 
granules in the acini are less distinct, and the lung tissue is still.more friahle. 
The air-cells are densely filled with leucocytes, the fibrin network and the 
red blood-corpuscles have largely disappeared. A more advanced condition 
of gray hepatization is that known as purulent in/illratmn, in which the lung 
tissue is softer and bathed with a purulent fluid. Smuil abscess cavities may 
form, and by their fusion larger ones, though this is a rare event in ordinary 
pneumonia. 

Resolution. —The changes in the exudate which lead to its resolution aw 
due to an autolytic digestion by proteolytic enzymes which arc present nnivlt 
more abundantly in gray hepatization than in the preceding stage. Tim dis¬ 
solved exudate is for the most part excreted by the kidneys. By following dm 
nitrogen excess in the urine the progress of resolution may be followed .uni 
even an estimate formed of the amount of the exudate thus eliminated. In 
a study, from my clinic II. W. Cook found in cases of delayed resolution Hmt 
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the Aitro&en excess in the urine (4hich persisted until the lung was clear) 
lias very large, and he suggests thabdelayed resolution may really be a matter 
of continued exudation. , 

General Details of Hie Morbio} Anatomy .—In 100 autopsies, made by me 
at the General Hospital, Montreal, in 51 cases the right lung was affected, in 
32 the left, in 17 both organs. In 27__easgs the entire lung, with the excep¬ 
tion. perhaps, of a narrow margin at the apex and anterior border, was con¬ 
solidated. In 31 casks, the lower lobe alone was involved; in 13 cases, the 
upper lobe alone. When double, the lower lobes were usually affected together, 
but ill three, instances the lower lobe of one and the upper lobe of the other 
were attacked. In 3 cases, also, both upper lobes were affected. Occasion¬ 
ally the disease irtvolves the greater part of both lungs; thus, in one instance 
the left otgan with the exception of the anterior border was uniformly hepa- 
tizeil. while the right was in the stage of gray hepatization, except a still 
smaller portion in the onrrespoujljng region. In a third of the cases, red and 
, gra\ hepatization existed together. Tn 22 instances there was gray hepatiza- 
! turn. As a rule the unaffected portion of the lung is congested or (edematous. 

I When the greater portion of a lobe is attacked, the uninvolved part may be in 
a -t.ite of almost gelatinous (edema. The unaffected lung i' usually congested, 
particularly at the posterior part. This, it 11111-1 be remembered, may bo 
largely due to post-mortem subsidence. The iinintlumed portions are not 
always congested and (edematous. Tin* upper lobe may be dry and bloodless 
wlicii the lower lobe is uniformly consolidated. The average weight of a 
normal lung is about lino grammes, while that of an inflamed organ may be 
.51 mi. 2.000, or even 2.500 grammes. 

The bronchi contifin. as a rule, at the time of death a frothy serous fluid, 
nrelv the tenacious mucus so characteristic of pneumonic sputum. The 
nit on.- membrane is usually reddened, rarely swollen. In the affected areas 
lie smaller bronchi often contain fibrinous plugs. whieh'*tiiay extend into the 
tiger tidies, forming perfect easts. The bioiultial glands are swollen and 
iiai even be soft and^mlpy. The pleural surface of the inflamed lung is 
nvnviably involved when the process becomes superficial. Commonly, there 
s only a thin sheeting of exudate, producing slight turbidity of the mem- 
ii'tiiie \n only two of the hundred instances the pleura was not involved. 
In slime cases the fibrinous exudate may form a creamy layer an inch in tliick- 
tc" A serous exudation of variable amount i- not uncommon. 

Lesions in Other Organs.— The heart, particularly its right chamber, is dis¬ 
tended with firm, tenacious eoagula. which can be withdrawn from the vessels 
K dendritic moulds. In no other acute disease do wo meet with eoagula of 
'iicli solidity. The spleen is often enlarged, though in only 35 of the 100 
e ? M '' "as the weight above 2<>0 grammes. The kidneys show parenchymatous 
welling, turbidity of the cortex, and. in a very considerable proportion of the 
ca-i.-—25 per cent—chronic interstitial changes. 

i’'1'irarJUis is not infrequent, and occurs more particularly with pneu- 
1 "°iua of the left side and with double pneumonia. In 3 of the 100 autop- 
s *''' n was present, and in t of them the lappet of lung overlying the peri- 
tai'dnim with its pleura was involved. ; Eiidoiiinlilis is more frequent and 
%11 'i'ed in 16 of the 100 cases. I 11 5 of these the endocarditis was of the 
8u "ple character; in 11 the lesions were ulcerative. Of 209 eases of malig- 
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nant endocarditis which I collected fromlthe literature, 54 occurred* in pneu¬ 
monia. Kanthack found an antecedent pneumonia in 14.2 per cent of ea«s 
of infective endocarditis. In the recent figures collected by E. F. Wells, of 
.517 fatal cases of acute endocarditis, 22.3 per cent were in pneumonia. It ls 
more common on the left than on the right side of the heart. Of 61 of a ■ 
series of 107 cases of endocarditis in Professor Welch’s laboratory in which 
cultures were made, pneumococci were found in 21. Tn 7 of the cases there 
was a general pneumocoecie infection. Myocarditis and* fatty degeneration «{• 
the heart may be present in protracted eases. 

Meningitis, which is not infrequent, may be associated with malignant 
endocarditis. It was present in 8 of the 100 autopsies. Of 20 cases of menin¬ 
gitis in ulcerative endocarditis 15 occurred in pneumonia. The meningiti- is 
usually of the convex. .* 

Croupous or diphtheritic inflammation may occur in other parts. A croup¬ 
ous colitis , as pointed out by Bristowe, is pot very uncommon. It occurred 
in 5 of my 100 post mortems. It is usually a thin, flaky exudation, mu-t 
marked on the tops of the folds of the mucous membrane. In one case there 
was a patch of croupous gastritis, covering an area 2 by 8 cm., situated to the 
left of thfe cardiac orifice. 

The liver shows parenchymatous changes, and often extreme engorgement 
of the hepatic veins. 

Symptoms.— Course of the Disease ix Typical Cases. —We know hut 
little of the incubation period in lobar pneumonia. It is probably very short. 
There are sometimes slight catarrhal symptoms for a day or two. As a rule, 
the disease,sets in abruptly with a severe chill, which lasts from fifteen to 
thirty minutes or longer. In no acute disease is an initial chill so eon-tunt 
pr so severe. The patient may be taken abruptly in the midst of his work, or 
-way awaken out of a sound sleep in a rigor. The temperature taken during 
the chill shows thatrthe fever has already begun. If seen shortly after the 
onset, the patient has usually features of an acute fever, and complains of 
headache and general pains. Within a few hours there is pain in the -ide, 
often of an agonizing character; a short, dry, painful cough begins, and the 
respirations are increased in frequency. When seen on the second or third 
day, the picture in typical pneumonia is more distinctive than that prc-enled 
by any other acute disease. The patient lies flat in bed, often on the allVci'd 
side; the face is flushed, particularly one or both cheeks; the breathing is 
hurried, accompanied often with a short expiratory grunt; the ala; nasi dilute 
with each inspiration; herpes is usually present on the lip^ or nose p the eyes 
are bright, the expression is anxious, and there is a frequent short cough 
which makes the patient wince and hold his side.* The expectoration is 
blood-tinged and extremely tenacious. The temperature may be 10-1 nr 
105°. The pulse is full and bounding and the pulse-respiration ratio in" 1 ' 1 
disturbed. Examination of the lungs shows the physical signs of consolida¬ 
tion—blowing breathing and fine rales. After persisting for from seven tc 
ten days the crisis occurs, and with a fall in the temperature the patient p""® 
from the condition of extreme distress and anxiety to one of compand''"' 
comfort. 

Special Feature !.—The fever rises rapidly, and the height may be I" 1 ' ” 
105° within twelve hours. Having reached the fastigium, it is remark:' 1 '!, 
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constant.* Often the two-hour temperature chart will not show for two days 
more than a degree of variation. In children and in cases without chill the 
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Chart X.—Fever, Pulse, and Respiration in Lobar Pneumonia. 


is more gradual. In old persons and in drunkards the temperature range 
* lower than in children and in healthy individuals; indeed, one occasionally 
with an afebrile pneumonia. 
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The Cbisis— After the fevjpr has pvjrsisted for from five to nine or ion 
days there is an abrupt drop, known aS ,tli<> crisis, which is one of the-mM 
characteristic features of the disease. The day of the crisis is vamble. It 
is very uncommon before the third day, ajpl rare after the twelfth. 1 
seen it as^early as the third day. From the time of Hippocrates it has 
thought to be'more frequent on the uneven days, particularly the fifth and 
seventh A ^critical rise of a degree or two may occur. In one ca-e the 
temperature rose from 105° to nearly 101°. and then in a few hours tell to. 
normal. Not even after the chill in malarial fever do we see such a prompt 

The usual time is fro 


tave 

iivi^ 


five to twelve 
eight deems 


Ion as 


and rapid drop in the temperature. The usual ume is irout: 
hours, but often in an hour there may occur a tall of six dr 
(S. West). The temperature may be -abnormal after the crisis, §- 
96° or 9'° Usually there is an abundant sweat, and the patient .sink- into 
a comfortable sleep. * The day after the crisis there may be a slight «hUQ! "'“I 
rise A vmulo-crim is not very uncommon, in which on the fifth or mmIi 
day the temperature drops from 1(11° or l<»8° to 103°. and then rises again. 
When the fall takes place gradually within twenty-ftmr hours it is called a 
protracted crisis. If the fever persists beyond the twelfth day, the fall is 
likely to be by lysis. In children this mode of termination is common, and 
occurred in one-third of a series of 183 cases reported by Morrill. Occasion¬ 
ally in debilitated individuals the temperature drops rapidly just before death* 
more frequently there i- an ante-mortem elevation. In eases of delayed reso¬ 
lution the fever may per-ist for -ix or eight weeks. The crisis is the mo-t 
remarkable single phenomenon of pneumonia. \\ ith the fall in the fever dm 
respirations become reduced almost to normal, the pulse slows, and the patient 
passes from perhaps a state of extreme hazard and distress to one of -atVty 
and comfort, and yet, so far as the physical examination indicates, them is 
with the crisis no special change in the local condition in the lung. 

Paix. —There yearly a sharp, agonizing pain, generally referred m tin’ 
region of the nipple or lower axilla of the affected side, and much aggravated 
on deep inspiration and on coughing. It.is associated, os Aret.eus rem.uk-, 
with involvement of the pleura. It is absent in central pneumonia, and uuuh 
less frequqfit in apex pneumonia. The pain may be severe enough to rojinrc 
a hypodermic injection of morphia. As has been recognized for m"l' 
years, the pain may be altogether abdominal, either central or in the n-M 
iliac fossa, suggesting appendicitis. Crozer Griffith, enlling attention m dir 
frequency of the simulation in children, reports 8 cases, and has coll"to 
34 cases from the literature, many in adults. The operation for appendtcita 
has been performed. 

T)yspx (ka is an almost constant feature. Even eajly in the disense the r* 
pirations may be 30 in the minute, and on the second or third day bciioii 
40 and 50. The movements are shallow, evidently restrained, and 1 1 j 1 
patient is asked to draw a deep breath he cries out with the pain. Expirah" 
is frequently interrupted by an audible grunt. At first with the m< i’" 1 ' 1 
respiration there may be no sensation of distress. Later this may be I" 1 " 1 ' 1 
in a marked degree. In children the respirations may be 80 or e'en I 11 ' 
Many factors .combine to produce the shortness of breath—fthc pain m 1 
sfde, 'the toxaemia, the fever, and the loss of function in a considerable an 
of the lung tissue. Sometimes there appear to be nervous factors at "° r 
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Thf^t it.does not depend upon the consolation is shown by the fact that 
after the crisis, without any change in the local condition of the lung, the 
number of respirations may drop to normal. The ratio between .the respira¬ 
tions and the pulse may be 1 tol2 or even 1 to 1.5, a disturbance rarely -o 
marked in any other disease. 

Cough. —This usually comes on with the pain in the side, and at first is 
‘eh}’, hard, and without any expectoration. Later it becomes Very characteri- 
tic—frequent, short,,restrained, and associated with great pain in the side, 
'in old persons, in drunkards, in the terminal pneumonias, and sometimes in 
young childrm, there may be no cough. After the crisis the cough usually 
becomes mucSpeasier and the expectoration more easily expelled. The cough 
is sometimes persistent, continuous, and by far the most aggravated and dis¬ 
tressing symptom of the disease. Paroxysms of coughing of great intensity 
after the crisis suggest a pleural exudate. 

Sputum. —A brisk haemoptysis may be the initial symptom. At first the 
sputum may be mucoid, but usually after twenty-four hours it becomes blood- 
tinged, viscid, and vqjgr tenacious. At first quite red from the unchanged 
blood, it gradually becomes rusty or of an orange yellow. The tenacious 
viscidity of the sputum is remarkable: it often 1ms to be wiped from the lips 
of the patient. When jaundice is present it may be green or yellow. In low 
types of the disease the sputum may lie fluid and of a dark brown color, 
resembling prune juice. The amount is very variable, ranging from loo to 
300 cc. in the twenty-four hours. In lot) ea-es m my clinic studied by Emer¬ 
son, in 10 there was little or no sputum; in 152 it was typically ru-tv; in 53 
blood-streaked; in 3 eases the sputum was very bloody. In children and very 
old people there may lie no sputum whatever. After the crisis the quantity 
variable, abundant in some eases, absent in others. 

Microscopically, the sputum consists of'leucocytes, mucus corpuscles, red 
lood-eorpuseles in all stages of degeneration, and brqnehial and- alveolar 
fithelinm. Iliematoidin crystals are occasionally met with. Of miero-organ- 
ins the pneumococcus is usually present, and sometimes Friedlander's bacillus 
ad the influenza bacillus. Very interesting constituents are small cell moulds 
f the alveoli and the fibrinous easts of the bronchioles; the latter may be 
3r .v plainly visible to the naked eye. and sometimes may form good-sized 
endritic casts. Chemically, the expectoration is particularly rich iu calcium 
blonde. 

Physical Signs. — Inspection. —The position of the patient is not eon- 
tant. He usually rests more comfortably on the affected side, or lie is propped 
P with the spine •curved toward it. Orthopiuva is rare. 

In a small lesion no differences may lx- noted between the sides: a- a 
movement is tnucli less on the affected side, which may look larger. 
Lth involvement of a lower lobe, the apex on the same side may show greater 
W'l'inent. The compensatory increased movement on the sound side is *oiue- 
'nies very noticeable even before the patient's chest is bared. The intercostal 
Pti 1 ' s are not usually obliterated. When the cardiac lappet of the left upper 
i involved there may lie a mnrked increase in the area of visible cardiac 
Ration. • Pulsation of the affected lung may cause a marked movement of 
, e chpstjrall (Graves). Other points to be noticed in the inspection are the 
gurney of the respiration, the action of the accessory muscles, such as the 
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Btemo-cleido-mastoids and scaleiy, and th<J dilatation of the nostrils with each 
inspiration. » 

Mensuration mav show a definite increase in the volume at the side,! 
affected, rarely more, however, than 1 or 1 Ji cm. 1 

Paltation. —The lack of expansion on the affected side is sometimes more 
readily perceived by touch than by sight. The pleural friction m ay,be felt. 
On asking the phtient to count, the voice fremitus is greatly increased in com¬ 
parison with the corresponding point on the healthy sidtx It is to be remcm-, 
bered that if the bronchi are filled with thick secretion, or if, in what is 
known as massive pneumonia, they are filled with fibrinous exudate, the tac¬ 
tile fremitus may be diminished. It is always well to ask the patient to cough 
before testing the fremitus. 

Percussion.-s-Iu the stage of engorgement the note is higher pitched and 
may have a somewhat tympanitic quality}' the so-called Shade's resonance. 
This can often be obtained over the lung tissue just above a consolidated area. 
L. A. Conner calls attention to a point which*nll observers must have noticed, 
that, when the patient is lying on his side, the percussion at the dependent 
base is ,£ deeper and more resonant than that, of the upper side,’’ which by con¬ 
trast may seem abnormal, and there may even lie a faint tubulabdoment added 
to the vesicular breathing on the compressed side. . When the lung is hepu- 
tized. the percussion note is dull, the quality varying a good deal from a note 
which has in it a certain tympanitic quality to one of absolute flatness. There 
is not-iha-wooden flatness of effusion and the sense of resistance is not so great. 
During resolution the tympanitic quality of the percussion note usually re¬ 
turn.-. For weeks or months after convalescence there may be a higher- 
pitched note on the affected side. Win trich’s change ip the percussion note 
when the mouth is ojien may lie very well mnrke^n pneumonia of the upper 
lobe. Occasionally there is an almost metallic quality over the consolidated 
area, and when thi^exists with a very pronounced amphoric quality in the 
breathing the presence of a cavity may bo suggesjpd. In doep-seated pneu¬ 
monias there may be for several days no change in the percussion note. 

Auscultation.— Mpjjot. suppressed breathing in the affected part is often 
a marked feature in the early stage, and is always suggestive. Only in a few 
cases is the breathing harsh or puerile. Tory early there is heard at the end 
of inspiration the fine crepitant rale, a series of minute cracklings heard close 
to the ear, and perhaps not audible until a full breath is drawn. This is prob- 
aHly~n fine pleural crepitus, as J. B. learning maintained; it is usually be¬ 
lieved to be produced in the air-cells and finer bronchi by the separation of 
the sticky exudate.f_JnJhe.stage of red hepatization and when dulness is well 
defined, the.respiratiou is* tubular, similar to that hjard in health over the 
larger bronchi. It is heard first with expiration (a point noted by James 
Jackson, Jr.), and is solffifitlof low pitch. Gradually it becomes more in¬ 
tense, and finally presfenfs~ah Intensify unknown in any other pulmomui 
affection—of high pitch, perfectly dry, and of equal length with’inspirntioi 
and expiration':"' Tt'Ts simply the propagation of the laryngeal and trachea 
Jsounds through the bronchi and the consolidated lung tissue. The perinea 
oility of the bronchi is essential to its production. ^Tubular breathing is ab«!» 
inthe excessively rare cases of massive pneumonia in which the larger brunet 
are completely filled with exudation. /Ijfhen resolution begins mucous rail 
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gf■ all siaes can be heard. At first, they are f small and have been called the 
^dux-ctepilus.*, The voice-sounds tjnd the expiratory grunt are transmitted 
through the consolidated lung with great intensity. /This bronchophony may 
have a curious nasal, quality, to -trhich the term icgophony has been given. 
There are cases in which the consolidation is deeply seated—so-called central 
pneumonia, in which the physical signs are slight or even absent, yet the 
cough, the rusty expectoration, and general features make the diagnosis 
.certain. 

Ciroulatory Symptoms.— During the chill the pulse is small, but in the 
succeeding fever it becomes full and bounding. In cases of moderate severity 
it ranges from 100 to 116. It is not often dicrotic. Tn strong, healthy indi¬ 
viduals and in children there may be no sign of failing pulse throughout 
the attack. With extensive consolidation the left ventricle may receive a 
very much diminished amount, of blood and the pulse in consequence may 
Ik* small. In the old and feeble it may he small and rapid from the outset. 
The pulse may be full, soil, *Sry deceptive, and of no value whatever in 
prognosis. 

Blood PREssntE. —During the first few days there is no change. The 
extent of involvement seems to have Do effect upon the peripheral blood pres¬ 
sure. In the Toxic eases the pressure may begin to fall early; a drop of 15-20 
mm. Hg. is perfectly safe, but a progressive full indicates the need of stimula¬ 
tion. A sudden drop is rarely seen except just before death. A slow, gradual 
fall of more than 20 mm. ilg. means eardio-vascular asthenia, and calls for an 
increase in the stimulation. The crisis has no effect on the blood pressure. 
The heart-sounds are usually loud and clear. During the intensity of the fever, 
particularly in children, bruits are not uncommon both in the mitral and in 
the pulmonic areas. The^eond sound over the pulmonary artery is accen¬ 
tuated. Attention to this sign gives a valuable indication as to the condition 
of the lessor circulation. With distention of the right chambers and failure 
of the right ventricle to §mpty itself completely the pulmonary second sound 
becomes much less distinct. When the right heart is engorged there may be 
an increase in the dulnc«s to the right of the sternum. With gradual heart 
.weakness and signs of dilatation the long pause is greatly shortened, the 
sounds approach each other in tone and have a fictal character (etuhryo- 
cardia). 

There may be a sudden early collapse of the heart with very feeble, rapid 
pulse and increasing cyanosis. 1 have known this to occur on the third day. 
E'en when these symptoms are very serious recovery may take place. In 
other instances without any special warning death may occur even in robust, 
previously healthy men. The heart weakuess may lie due to paralysis of the 
raso-motor centre an<? consequent lowering of the general arterial pressure, 
flic soft, easily compressed pulse, with the gray, ashy facies, cold hands and 
the clammy perspiration, and the progressive prostration tell of a toxic 
action on the vaso-motor centres. Endocarditis and pericarditis will be eon- 
81 (luted under complications. 

Blood, —Ana; mi a is rarely seen. Bollinger has called attention to an 
°ligu*inia due to the large amount of exudate. A decrease in the red cells may 
°ceur at the time of the crisis. There is in most cases a leucoeytosis, which 
appears early, persists, and disappears with the crisis. The leucocytes may 
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Ml in the leucocytes..often «U tta eoinci.l,,’, 

when resolution is delayed. thefleucocvtes The leucocytosia bears 
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tosis may be absent, and in any case the continuous absence may be ^ ^ 

an unfavorable sign. A striking feature in the blood-slide A the ne ^ 

density of the fibrin network. This corresponds to the> great Th 

fibrin rlnr- proportion T jpj a f from 4 to 10 parts per . tho usa^.- 
Mn^.pUteL are greatly ijimam. 
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Digektive Organs, —The tongue! is white* and furred, and in severe toxic 
eases rapidly becomes dry. Vomiting is not uncommon at the onset in chil¬ 
dren. The appetite is lost. Constipation is more common than diarrhoea. 
A distressing and sometimes dangerous symptom is meteorism. Fibrinous, 
pneumococcic exudates may""occur in the conjunctiva-, nose, mouth, prepuce, 
and anus (Cary). The liver may be depressed by the large right lung, or 
enlarged from the engorged right heart, or as a result of the infection. The 
spleen is usually enlarged, and the edge can be felt during a deep inspiration. 

Skin.—Among cutaneous symptoms one of the most interesting is the 
association of herpes with pneumonia. Not excepting malaria, we see labial 
herpes more frequently in this than in any other disease, occurring, as it 
does, in from 12 to 40 per cent of the cases. It is supposed to lie of favorable 
prognosis* and figure* b^ye been'quoted in proof of this assertion. It may 
also occur on the genitals,#dn<^. anus. Its significance and relation to 

the disease are unknownl.* At th#wfoght of the disease sweats are not common, 
but at the crisis they may? be prp{jfe. Redness of one cheek is a phenomenon 
long recognizotLin connection. ijS pneumonia, and is usually on the same 
side as the diW^h A diffitdetrajuiema is occasionally seen, and in rare cases 
purpura. JamHke is refer&jEitiJamong the complications. 

Urine.—Eany in the yRseaSff it present-, the usual febrile characters of 
high color, high specific gravity, and increased acidity. A trace of albumin 
is very common. There may be tube-casts, and in a few instances the exist¬ 
ence of albumin, tube-easts, and blood indicates the presence of an acute 
nephritis. The urea and uric acid are usually increased at first, but may lie 
much diminished before the crisis, to increase greatly with it,- onset. Robert 
Hutchison’s researches show that a true retention of chlorides within the 
body takes place, the average amount being about 2 grams daily. It is a more 
constant feature of pneumonjl than of any other febrile disease, and this 
being the case, a diminution or the chlorides in the urine may be of value in 
the diagnosis from pleurisy with division or empyema. It is to be remem¬ 
bered that in dilatation of the stomach chlorides may be absent. Haematuria 
is a rare complication. 

Cerebtal Symptoms. —Headache is common. In children convulsions occur 
frequently at the outset. Apart from meningitis, which will be considered 
separately, one may group the cases with marked cerebral features into— 
First, the so-called cerebral pneumonias of children, in which the disease 
*ts in with a convulsion, and there art- high fever, headache, delirium, great 
irritability, muscplar tremor, and perhaps retraction of the head and neck, 
trie diagnosis of meningitis is usually made, and the local affection may be 

overlooked. 

Secondly, the cases with maniacal symptoms. These mav occur at the 
Ter f outset, and I once performed an autopsy on a case in which there ( was 
Oo suspicion whatever that the disease was oilier than acute mania. The 
°nse physician should give instructions to the nurses io watch such eases 
very carefully. On March 22. 1894, a patient who had been doing very well, 

I b the exception of slight delirium, while the orderly was out of the room 
°r,a few moments, got up, raised the window, and jumped out, sustaining 
fracture of the leg and of the upper lumbar vertebrae, of which he died. 
Thirdly, alcoholic cases with the features of delirium tremens. It should 
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be an invariable rule, even if fever be notj present, to examine the lungs in a 
ease of mania a potu. 

Fourthly, cases with toxic features, respmbling rather those of ujtemia. 
Without a chill and without cough or pain* in the side, a patient may ha\e 
fever, a little shortness of breath, and then gradually grow dull mentally, and 
within three days be in a condition of profound toxaemia with low, muttering 
delirium. 

It is stated that .apex pneumonia is more often accompanied with se\ ere' 
delirium. Occasionally the cerebral symptoms occur immediately after the 
crisis. Mental disturbance may persist during and after convalescence, and 
in a few instances delusional insanity follows, the outlook in which i. 
favorable. 

Complications.—Compared with typhoid fever, pneumonia has* but few 
complieations and still fewer sequelae The most important are the fol¬ 
lowing : " *• 

Pleurisy is an inevitable event when the inflammation reaches the surface 
of the lung, and thus can scarcely he termed a complication. But there are 
cases in which the pleuritic features take the first place—cases to which the 
term pleuro-pneumonia is applicable. The exudation may be scro-fibrinou- 
with copious effusion, differing from that of an ordinary acute pleurisy m 
the greater richness of the fibrin, which may form thick, tenacious, curdy 
layers. Pneumonia on one side with extensive pleurisy on the other is some¬ 
times a puzzling complication to diagnose, and an aspirator needle may lie 
required to settle the question. Empyema is one of the most common com¬ 
plications, and has of late increased in frequency. During the eight years. 
1883-’90, there were at Guy’s Hospital ' cases of empyema among -145 cast's 
of pneumonia, while in the eight years. 1891-98, there were 38 cases among 
896 cases of pneumonia (Ilale White). Influenza may be responsible for the 
increase. The pneumococcus i- UMtally present; in a few the streptococci!-, 
in which case the prognosis is not -o good. Recurrence of tins fever after the 
crisis or persistence of it after the tenth day, with sweats, leucoeytosis. and 
perhaps an aggravation of the cough, are -u-picious symptoms. The dulne-s 
persists at the base, or may extend. The breathing is feeble and there are no 
rales. Such a condition may be closely simulated, of course, by the thickened 
pleura. Exploratory aspiration may settle the question at once. There arc 
obscure eases in which the pus ha- been found only after operation, as the 
collection may be very small. 

Pericarditis was present in 31 of 663 patients in my wards at the .Inhm 
Hopkins Hospital ((.'ha turd). It is often a terminal affair and ovcrlon'.id. 
The mortality is very high; 2!) of the til cases died? Pleurisy is an almost 
constant accompaniment, being present in 28 of the 29 autopsies in our series 
In only 3 cases was the effusion purulent and in large amount. 

Endocarditis. —The valves on the left side arc more commonly attacked, 
and particularly if the seat of nrterio-selerosis. It is particularly liable to 
attack persons with old valvular disease. There may be no symptoms indica¬ 
tive of this complication even in verv severe cast's, Tt may', howe'er- 
be suspected in cases (1) in which the fever is protracted and irregular: 
(2) when signs of septic mischief arise, such as chills and sweats; (3) "•hen 
flnbolic phenomena appear. The frequent complication of meningitis will 
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the endocarditis of pneumonia, which lias already been mentioned, gives 
prominence to the cerebral symptojns in these cases. The physical signs may 
be very deceptive. There are instances in which no cardiac murmurs have 
been heard. In others the occurience under observation of a loud, rough mur¬ 
mur, particularly if diastolic, is extremely suggestive. 

Thrombosis. —Ante-mortem clotting in the heart, upon which the old 
writers laid great stress, is very rare. Thrombosis in the peripheral veins is 
also uncommon. Tjvo cases occurred at my clinic, which have been reported 
by Steiner, who was able to collect only 11 cases from the literature. In. 27 
out of 32 cases which were fully reported, the thrombosis occurred during con¬ 
valescence. It is aimost alwavs in the femoral veins. A rare complication is 
embolism of one of the larger arteries. I saw in Montreal an instance of 
embolisgi of the femoral artery at the height of pneumonia, which necessitated 
amputation at the thigh. The patient recovered. Aphasia has been met with 
in a few instances, setting in abruptly with or without hemiplegia. 

Meningitis is perhaps tlmaTiiost -MMaplwHtt-ifm-vvf- pneumonia. It 

varies very much at different times and in different regions. My Montreal 
experience is rather exceptional, as 8 per cent of the fatal cases had this com¬ 
plication. It usually comes on at the height of the fever, and in the majority 
of the cases is not recognized unless, as before mentioned, the base is involved, 
which is not common. Occurring later in the disease, it is more easily diag¬ 
nosed. In some cases it is associated with infective endocarditis. The pneu¬ 
mococcus has been found in the exudate. 

Peripheral neuritis is a rare complication, of which several cases have been 
described. 

Gastric complications are rare. A croupous gastritis has already been 
mentioned. The croupous colitis may induce severe diarrhoea. 

Abdominal Pain. —It is by no means uncommon to have early pain, either 
in the region of the umbilicus or in the right iliac fossa, and a suspicion of 
appendicitis is arou-cil; indeed, a catarrhal form of Ifiis disease may occur 
coineidentlv with the pneumonia. In other instances so localized may the pain 
be in the region of the pancreas, associated with meteorism and high fever, 
that the diagnosis of acute hamiorrhagie pancreatitis is made. Such a case 
occurred in Februarv, 1005. in the wards of my colleague Dr. Ilalsted. The 
patient was admitted in a desperate condition, all the symptoms were abdom¬ 
inal, and the apex pneumonia was not discovered. Peritonitis is a rare com¬ 
plication, of which we have had only two or three instances. It is sometimes 
in the upper peritoneum, and a direct extension through the diaphragm. Tt 
is usually in the severer cases and not easy to recognize. In one case, indeed, 
in which there was a friction along the costal border, which we thought indi¬ 
cated a peritonitis. *it was communicated from the diaphragmatic pleura. 
Meteorism is not infrequent, and is sometimes serious. In some cases it may 
be due to a defect in the mechanical action of the diaphragm, in others to an 
acute septic catarrh of the bowels, or to a toxic paresis of the walls, occasion¬ 
ally to peritonitis. Jaundice occurs with curious irregularity in different 
outbreaks of the disease. In Baltimore it was more common among the negro 
pntients. It sets in early, is rarely very intense, and has not the characters 
°f obstructive jaundice. There are cases in which it assumes a very serious 
form. The mode of production is not well ascertained. It does not appear 
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to bear any definite relation to the degree of hepatic engorgement, apd it is 
not always due to catarrh of the ducts. [Possibly it may be, in great par(, 
hsematogcnous. 

Parotitis occasionally occurs, commonly in association with endocarditis. 
In children, middle-oar disease is not an infrequent complication. 

Bright's disease docs not often follow pneumonia. 

The relations, of arthritis and pneumonia are very interesting. It may 
precede the onset, and the pneumonia, possibly with endocarditis and pleurisy, 
may occur as complications. In other instances at the height of an ordinary 
pneumonia one or two joints may become red and sore. On the other hand, 
after the crisis has occurred pains and swelling may come on in the joints. 

Belapse.—There are cases in which from the ninth to the eleventh day the 
fever subsides, and after the temperature has been normal for a day pr two a 
rise occurs and fever may persist for another ten days or even two weeks. 
Though this might be termed a relapse, it is more correct to regard it as an 
instance of an anomalous course of delayed'resolution. Wagner, who has 
studied the subject carefully, says that in his large experience of 1,100 chm>< 
he met with only 3 doubtful cases. When it does occur, the attack is usually 
abortive and miid, -In the case of Z. 11. (Medical Xo. J. IT. H„ 4223), with 
pneumonia of the right lower lobe, crisis occurred on the seventh day, and 
after a normal temperature for thirteen days he was discharged. That night 
he had a shaking chill, followed by fever, and he had recurring chills with 
reappearance of the pneumonia. In a second ease (Medical Xo. J. IT. 11.. 
4538) crisis occurred on the third day, and there was recurrence of pneumonia 
■ on the thirteenth day. 

Recurrence is more common in pneumonia than in any other acute disease. 
Bush gives an instance in which there wore 28 attacks. Other authorities nar¬ 
rate cases of 8, 10, and even more attacks. 

Convalescence in mieumonia is usually rapid, and sequela; are rare. After 
the crisis, sudden deaFh has occurred when the patient has got up too soon. 
With the onset of fever and persistence of the leucocytosis the affected side 
should be very carefully examined for pleurisy. With a persistence of the 
•dulness the physical signs may be obscure, but the use of a small exploratory 
needle will help to clear the diagnosis. 

Clinical Varieties.—Local variations are responsible for some of the mo-t 
marked deviations from the usual type. 

Apex pneumonia is said to be more often associated with adynamic fea¬ 
tures and with marked cerebral symptoms. The expectoration and cough may 
be slight. 

Migratory or creeping pneumonia, a form which successively involves one 
lobe after the other. * 

Double pneumonia has no peculiarities other than the greater danger con¬ 
nected with it. 

Massive pneumonia is a rare form, in which not alone the air-cells but 
the bronchi of an entire lobe or even of a lung are filled with the fibrinous exu¬ 
date. The auscultatory signs are absent; there is neither fremitus nor tubu- 
lat.bieathing, and on percussion the lung is absolutely flat. It closely resem¬ 
bles pleurisy with effusion. The moulds of the bronchi may be expectorated 
in violent fits of coughing. 
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Central■ Pneumonia. —The inflaijunation may be deep-seated at the root 
of the lung or centrally placed in s lobe, and for several days the diagnosis 
nmy be in doubt. It may not be until the third or fourth day that a pleural 
friction is detected, or that dulneis or blowing breathing and rales are recog¬ 
nized. I saw in 1898 with Drs. II. Adler and Chew a young, thin-chested girl 
iu whom at the end of the fourth day all the usual symptoms of pneumonia 
were present without any physical signs other than a few clicking rales at the 
'left apex behind. The thinness of the patient greatly facilitated the examina¬ 
tion. The general features of pneumonia continued, and the crisis occurred 
on the seventh day. 

i Pneumonia in Infants. —It is sometimes seen in the new-born. In in¬ 
fants it very often sets in with a convulsion. The apex of the lung seems 
more frequently involved than in adults, and the cerebral symptoms are more 
marked. The torpor and coma, particularly if they follow convulsions, and 
the preliminary stage of excitement, may lead to the diagnosis of meningitis. 
Pneumonic sputum is rarely seen in children. 

Pneumonia in tiie Aged. —The disease may be latent and set in with¬ 
out a eftill; the cough and expectoration are slight, the physical signs ill- 
defined aud changeable, and the constitutional symptoms out of all propor¬ 
tion to the extent of the local lesion. 

Pneumonia in Ai.cohoi.ic Subjects. —The onset is insidious, the symp¬ 
toms masked, the fever slight, and the clinical picture usually that of delirium 
tremens. The thermometer alone may indicate the presence of an acute dis¬ 
ease Often the local condition is overlooked, a* the patient makes no com¬ 
plaint of pain, and there may be very little shortness of breath, no cough, and 
no sputum. * 

Terminal Pneumonia. —The wards and the post-mortem room show 
a very striking contrast in their pneumonia statistics, owing to the occur¬ 
rence of what may be called terminal pneumonia. During the winter months 
patients with chronic pulmonary tuberculosis, arterio-sclerosis, heart disease, 
Bright's disease, and diabetes are not infrequently carried off by a pneu¬ 
monia which may give few or no signs of its presence. There may be a slight 
elevation of temperature, with increase in the respirations, but«thc patient 
h near the end and perhaps not in a condition in which a thorough physical 
examination can be made. The autopsy may show pneumonia of the greater 
pari of one lower lobe or of the apex, which had entirely escaped notice. 
In diabetic patients the disease often runs a rapid and severe course, and may 
and in abscess or gangrene. 

Some of the most remarkable variations in the clinical course of pneu¬ 
monia depend probably upon the severity, possibly upon the nature of the 
infection. Further investigation may enable us to say how far the associated 
organisms, so often present, may he responsible for the differences in the 
d'njoal course. ' 

Secondary Pneumonias. —These are met with chiefly in the specific 
fevers, particularly diphtheria, typhoid *fever, typhus, influenza, and the 
plague. Anatomically, they rarely present the typical form of red or gray 
digitization. The surface is smoother, not so dry, and it is often a pseudo- 
lobar condition, a consolidation caused by closely set areas of lobular involve¬ 
ment. Histologically, they are characterized in many instances by a more 
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cellular, less fibrinous exudate, Which hidy also infiltrate the alveolar walls, 
Tyt^ifljpgippilv a large number of different organisms have been found, 
the specific microbe of the primary disease, usually in association with tlig> 
streptococcus pyogenes or the staphylococcus; in some instances the colon l 
bacillus has been present. 

The symptoms of the secondary pneumonias often lack the striking defi¬ 
niteness of the primary croupous pneumonia. The pulmonary features may 
be latent or masked altogether. There may be no cough and only a slight in-' 
crease in the number of respirations. The lower lobe of one lung is most com¬ 
monly involved, and the physical signs arc obscure and rarely amount to 
more than impaired resonance, feeble breathing, and a few crackling rales. 

Epidemic pneumonia has already boon referred to. It is, as a rule, more 
fatal, and often displays minor complications which differ in different out¬ 
breaks. In some the cerebral manifestations are very marked; in others, the 
cardiac; in others again, the gastro-intcstinal. 

Larvae Pneumonia. —Mild, abortive types are seen, particularly in insti¬ 
tutions when pneumonia is prevailing extensively. A patient may have the 
initial symptoms of the disease, a slight chill, moderate fever, a few indefi¬ 
nite local signs, and herpes. The whole process may only last for two or three 
days; some authors recognize even a one-day pneumonia. 

Asthenic, Toxic, or Typhoid Pneumonia. —The toxaunic features 
dominate the scene throughout. The local lesions may be slight in extent 
and the subjective phenomena of the disease absent. The nervous symptoms 
usually predominate. There are delirium, prostration, and early weakne-s. 
Very frequently there is jaundice, Castro-intestinal symptoms may be pres¬ 
ent, particularly diarrhcea and meteorimn. In such a eas§, seen about the eml 
of the first week, it may be difficult to say whether the condition is one of 
asthenic pneumonia or one of typhoid fever which has set in with early local¬ 
isation in the lung. ‘Here the Widal reaction and cultures from the blood are 
important aids. In these cases there is really a pneumococcus scpticamnn, 
and the organisms may sometimes be isolated from the blood. Possibly, ton, 
there is a mixed infection, and the streptococcus pyogenes may be in large 
part responsible for the toxic features of the disease. 

Association or Pneumonia with Other Diseases, —(a) W ith M alaria . 
—A malarial pneumonia is described bv many observers and thought to be 
particularly prevalent in some parts of the United States. One hears of it, 
indeed, even where true malaria is rarely seen. With our large experience 
in malaria, amounting now to between two and three thousand cases, and 
a considerable number of pneumonia patients every year, we have only bad 
a few cases in which the latter disease has set in during*malarial fever, or rn'» 
tiewdrjTtreittrer ease the malaria yields promptly to the action of quinine. 
A special form of pneumonia due to the malarial parasite is unknown. Act 
there are cases reported by Craig and others in which in an acute malarial 
infection the features suggest pneumonia at the onset, but the parasites are 
found in the blood, and under the use of quinine the fever drops rapidly anil 
the pnenmonia symptoms clear up. Such a case as the following we see occa¬ 
sionally: A patient was admitted, March 16,1894, with tertian malarial fever. 
The lungB were clear. A pneumonia began thirty-six hours after admission. 
Quinine w4s given that evening, and the malarial organisms rapidly di-up' 
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peared’from the blood. There wik successive involvement of the right lower, 
the middle, and the left lower lobe. The temperature fell by crisis on the 
24th, and there were no features in the disease whatever suggestive of malaria. 
In other instances we have fouid a chill in the course of an ordinary pneu¬ 
monia to be associated with a malarial infection, and quinine has rapidly 
and promptly caused the disappearance of the parasites from the blood. 

(6) Pneumonia, and Acule Arthritis .—We have already spoken under 
complications of thfs association, which is more frequently seen in children. 

(c) Pneumonia and Tuberculosis .—Many subjects of chronic pulmonary 
tuberculosis die of an acute croupous pneumonia. A point to be specially 
borne in mind is the fact that acute tuberculous pneumonia may set in with 
all the features and physical signs of fibrinous pneumonia (see page 175). 

For‘the consideration of the association of pneumonia with typhoid fever 
and influenza, the reader is referred to the sections on those diseases. 

Post-opebaiion Pneumonia.— Before the days of anaesthesia, lobar 
pneumonia was a well-reeognized cause of death after surgical injuries and 
operations. Norman Cheevcrs, in an early number of the Guy’s Hospital 
Reports, calls attention to it as one of the most frequent causes of death after 
surgical procedures, and Erichsen states that of -11 deaths after surgical in¬ 
juries 23 cases showed signs of pneumonia. The lobular form is the most 
frequent. I have already referred to the contusion-pneumonia described by 
Litten. 

Ether Pneumonia.— The question of a direct relation between ether 
narcosis and pneumonia has been much discussed of late years, having been 
raised by Mr. Lucas, of Guy's Hospital. The statistics are by no means 
unanimous. The London anesthetists, particularly Hewitt and Silk, seem to 
have had a fortunate experience, Silk having found among 5,000 cases 13 of 
pneumonia; 8 of these were tongue or jaw eases. The German experience 
is very different. Von Beck states that, owing to the injurious after-effects 
upon the respiratory tract, the use of ether has been largely restricted in 
Czerny’s clinic. Gurlt reports 52,177 cases, with 30 eases of pneumonia and 
15 deaths.- We usually had three or four cases each year at the Johns Hopkins 
Hospital. Czerny suggests that the relation of these ether pneumonias to 
abdominal operations is associated with the pain on coughing, which leads to 
an accumulation of secretion, and through this-to retention or aspiration pneu¬ 
monia. Among the various views brought forward to account for it are the 
rapid evaporation of the ether, causing chilling of the pulmonary tissues, chill¬ 
ing of the patient at the time of operation, infection from the inhaler, and 
direct action of the ether. 

The probability is that the prolonged etherization lowers the vitality of 
the tissues of the finer bronchi and permits the pathogenic organisms (which 
arc almost always present) to do their work. The pneumonia is more fre¬ 
quently lobular than lobar. Neuwerck, and subsequently Whitney, have sug¬ 
gested thorough disinfection of the mouth and throat before operation. 

Delated Resol ution in Pneumonia. —The lung is restored to its nor¬ 
atal state by tfie liquefaction ahd~aBiorption of the exudate. There are 
cases in which resolution takes place rapidly without any increase in (or, 
indeed, without any) expectoration; on the other hand, during resolution it is 
not uncommon to find in the sputa the little plugs of fibrin anfl leucocytes 
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■which have been loosened from the air-cells and expelled by eoughihg. A 
variable time is taken in the restoration of the lung. Sometimes within a 
week or ten days the dulness is greatly diminished, the breath-sounds become 
clear, and, so far as physical signs are any (guide, the lung seems perfectly 
restored. It is to be remembered that in any case of pneumonia with extensive 
pleurisy a certain amount of dulness will persist for months, owing to thick¬ 
ening of the pleura. 

Delayed resolution is a condition which causes much ahxietv to the physi¬ 
cian. While it is perhaps more* frequent in debilitated persons, yet it is met 
with in robust, previously healthy individuals, and in cases which have had 
a verv tvpieal onset and course. The condition is stated to bejuost frequent 
in apex pneumonia ,3 Venesection has been assigned as a cause. The solid 
exudate may persist for weeks and yet the integrity of the lung may ulti¬ 
mately be restored. Grissole describes the lung from a patient who died on 
the sixtieth day, in which the affected part shojyed a condition not unlike that 
of the acute stage. 

Clinically, there are several groups of cases: Fiys t. those in which the 
crisis occurs naturally, the temperature falls and remains normal, but the 
local features persist—well-marked flatness with tubular breathing and rale-. 
Resolution may occur very slowly and gradually, taking from two to three 
weeks. ln_n. scoond group of eases the temperature falls byjysis. and with (lie 
persistence of the local signs there is slight fever, sometimes sweats and rapid 
pulse. The condition may persist for three or four weeks, or. as in one of my 
eases, for eleven weeks, and ultimately perfect resolution occur. During all 
this time there may he little or no sputum. The practitioner is naturally 
much exercised, and he dreads lest tuberculosis should supervene. In, a third 
group the crisis occurs or the fever falls by lysis, but the consolidation persi-t* 
and there may he intense bronchial breathing, with few or no rales, or the fetor 
may recur and the patient may din exhausted. In 1 of my 100 autopsie- a 
patient, aged fifty-eight, had died on the thirty-second day from the inilutl 
chill. The right lung was solid, grayish in color, firm, and presented in 
places a translucent, semi-homogeneous aspect. fn these areas the alveolar 
walls were thickened, and the plugs filling the air-cells were undergoing trans¬ 
formation into new connective tissue. This fibroid induration may ..I 

gradually and lie associated with shrinkage of the affected side, and the gradual 
production of a cirrhosis or chronic interstitial pneumonia. 

Ordinary fibrinous pneumonia never terminates in tulierculosis. The in¬ 
stances of caseous pneumonia and softening which have followed an acute 
pneumonic process have been from the outset tuberculous. 

T ermination’ in Abscess. —This occurred in 4 of my 100 autop.-ic-. 
Usually the lung breaks down in limited areas and the abscesses are not 
large, but they may fuse and involve a considerable proportion of a lolio. 
The condition is recognized by the sputum, which is usually abundant and 
contains pus and elastic tissue, sometimes eholesterin crystals and hieinu- 
toidin crystals. The cough is often paroxysmal and of great severity; usu¬ 
ally the fever is remittent, or in protracted eases intermittent in character, 
and there may be pronounced hectic symptoms. When a case is seen for the 
first time it may be difficult to determine whether it is one of abscess of the 
lung or a ldbal empycama which has perforated the lung. 
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. Ganubenb . —This is most coimnonly seen in old debilitated persons. 
It was present in 3 of my 100 autopsies. It very often occurs with abscess. 
The gangrene is associated with the growth of the saprophytic bacteria on 
a soil made favorable by the presence of the pneumococcus or the strepto¬ 
coccus. Clinically, the gangrene is rendered very evident by the horribly 
fetid odor of the expectoration and its characteristic features. In some in- 
ttances the gangrene may be found post mortem when elinicafly there has not 
i been any evidence of»its existence. 

Prognosis.—Pneumonia is the njost fatal of all acute diseases, killing .more 
tha n diph theria, and outranking even consumption as a cause of death. 

Hospital statistics show that the mortality ranges from 20 to 40 per cent. 
Of 1,012 eases at the Montreal General Hospital, the mortality was 20.4 per 
cent. It appears to be somewhat more fatal in southern climates. Of 3,969 
ca-es treated at the Charity Hospital. New Orleans, the death-rate was 38.01 
per cent. The mortality at the Johns Hopkins Hospital has been about 25 
per cent in the whites and 30 f>er cent in the colored. In 704 cases at the 
Pennsylvania Hospital the mortality was 29 per cent. At the Boston City 
Hospital, in 1,443 eases the mortality was 29.1 per cent. It has been urged 
that the mortality in this disease has been steadily increasing, and attempts 
have been made to connect this increase with the expectant plan of treatment 
at present in vogue. But the careful and thorough analysis by C. N. Townsend 
and A. Coolidge, Jr., of 1.000 eases at the Massachusetts General Hospital in¬ 
dicates clearly that, when all circumstances are taken into consideration, this 
conclusion is not justified. 

According to the analysis of 708 eases at St. Thomas's Hospital by Had¬ 
den. II. IV. G. Melvpnzie, and IV. W. Ord. the mortality progressively in- 
reases from the twentieth year, rising from 3.7 per cent under that age to 22 
ier cent in the third decade, 30.8 per cent in the fourth. 47 per cent in the 
iftli. 51 per cent in the sixth, 63 per cent in the seventh decade. Of 465,400 
■a^os collected by E. F. Wells from various sources, 94,826 died, a mortality 
if '.’u.4 per cent. 

The mortality in private practice varies greatly. R. P. Howard treated 
I7u eases with only 6 per cent of deaths. Fusscll has recently reported 134 
■a'os with a mortality of 17.9 per cent. The mortality in children is somc- 
inies very low’. Morrill has recently reported 6 deaths in 123 eases of frank 
inoumonia. On the other hand, Goodhart had 25 deaths in 120 cases. 

Tliei following are among the circumstances which influence the prog- 
ioms ; 


-i gc .—As St urges remarks, the old are likely to die, the young to recover, 
tender one year it is mope fatal than between two ahd five. Fussell lost 5 out 
8 eases in sucklings. At about sixty the death-rate is very high, amounting 
to Hi i or 80 per cent. From the reports of its fatality in some places, one 
nay say that to die of pneumonia is almost the natural end of old people. 

As already stated, the disease is more fatal in the negro than in the 
thito race. 

Previous habits of life and the condition of bodily health at the time of 
j' u ’ attack form the most important factors in the prognosis of pneumonia. 

analyzing a series of fatal cases one is very much impressed with the num- 
" er of cases in which the organs shown signs of degeneration. In 25 of my 
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100 autopsies at the Montreal General Hospital the kidneys showed axtehsivtt 
interstitial changes.' Individuals debilitated from sickness or poor food, Kttrfl 
drinkers, and that large class of hospital patients, composed of robust-loo^|*l 
laborers between the ages of forty-five and sixty, whose organs ghow sigiup3| 
wear and tear, and who have by excesses in alcohol weakened the resdS^y 
power, fall an easy prey to the disease. Very few fatal cases occur in robusija 
healthy adults. 'Some of the statistics given by army surgeons show better 
than any others the low mortality from pneumonia in-.healthy picked men. 
The death-rate in the German army in over 40,000 cases was only 3.0 per cent. 

Certain complications and terminations are particularly serious. The 
meningitis of pneumonia is probably always fatal. Endocarditis is extremely 
grave, much more so than pericarditis. Apart from these serious complica¬ 
tions. the fatal event in pneumonia is due either to a gradual to.xa.nuia or to 
mechanical interference with the respiration and circulation. 

Much stress has been laid of late upon the factor of Icucoci/tosis as an 
element in the prognosis. A very slight or complete absence of a leueocvtn-is 
is rightly regarded as very unfavorable. 

Toxaemia is the important prognostic feature in the disease, to which m 
a majority of the cases the degree of pyrexia and the extent of consolidation 
are entirely subsidiary. It is not at all proportionate to the degree of lung 
involved. A severe and fatal toxiemia may occur with the consolidation of 
only a small part of one lobe. On the other hand, a patient with compli-u* 
solidification of one lung may have no signs of a general infection. The 
question of individual resistance seems to be the most important one. ami 
one secs even most robust-locking individuals fatally stricken within a few 
days. 

Death is rarely due to direct interference with the function of re-pin¬ 
ion, even in double pneumonia. Sometimes it seems to lie cau sed I n the 
jxtensive involvement with oedema of the other parts_of > Jtlie.Iung-. v nn 
ai gorgcrncnf wifh pr ogressive weakness of the right heart. But death is nm-t 
Sequently due to the aetion of the poisons on the vaso-motor centre-, w itli 
progressive lowering of the blood pressure. This is a much more scrion* 
factor than direct weakness of the heart muscle itself. 

Diagnosis.—Xo disease is more readily recognized in a large majorm ni 
the cases. Thoraxternal characters, thejmuta, nnd the physical signs comlmii 
to make one of the clearest of clinical pictures. After a study in the p"-t- 
mortem room of my own and others’ mistakes. 1 think that the ordinnrv lnluii 
pneumonia of adults is rarely overlooked. Errors are particularlv liablet< 
occur in the intercurrent pneumonias, in those complicating chronic slier 
tions, and in the disease *as met with in children, the aged, and drunkard-' 
Ta b s T C u l Q- I ffleumonic phthis is is f requen tly, nnnfnutulml wjtli pneumonia 
Pleurisy_with effusion is, I believe, not often mistaken except in children 
The diagnostic points will be referred to under pleurisy. 

Tu -d ia betes, B nght’a di sease, chrome,JiuauLdiscase, pulmonary phtlii-i' 
a nd .,ca n cer, an acu te , pneumon ia often ends the scene, and is frequently mei 
looked. In these eases the temperature is perhaps the best index, and -bon 1 ' 
more particularly if cough occurs, lead to a careful examination of the lung 
The absence of expectoration and of pulmonary symptoms may make the dinf 
nosis very difficult. 
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^children there are two spec ial .sources .of error; the disease may be 
Jjjjaelvt'm aBked by the cerebral, ayraptoms and the case mistaken for one of 
Smngitis. It is remarkable in these cases how few indications there are of 
iJPmon'ary trouble. The*pther_ condition is pleurisy with effusion, which in 
^ildren often has deceptive physical signs. The .breathing may be intensely 
ijjyilnr and tactile, fremitus may lie present. The exploratory needle is some- 
,imes required to decide the question. In the old and debilitated a knowledge 
hat the onset of pneumonia is insidious, and that the symptoms are ill- 
lefined and latent, should put the practitioner on his guard and make him 
rery careful in the examination of the lungs in doubtful cases. In chronic 
lleoholism the cerebral symptoms may completely mask the local process. As 
mentioned, the disease may assume the form of violent mania, but more com¬ 
monly the symptoms are those of delirium tremens. In any case, rap impulse, 
rapid respiration, and fcyer_are symptoms which should invariably excite 
suspicion of inflammation of the lungs. Under cerebro-spinal meningitis will 
lie found the points of differential diagnosis between pneumonia and that 
disease. 

Pneunionia is rarely confounded with ordinary consumption, but to differ¬ 
entiate acute tuberculo-pneumonic phthisis is often difficult. The case may 
set in. with a chill. It may he impossible to determine which condition is 
]>re«ent until softening occurs and elastic tissue and .tubercle bacilli appear 
iii the sputum. A similar mistake is sometimes made in children. With 
typhoid.fever, pneumonia is not infrequently confounded. There are in¬ 
stances of pneumonia with the local signs well marked in which the patient 
rapidly sinks into what is known as the typhoid state, with dry tongue, rapid 
pulse. and diarrluca. Unless the case is seen from the outset it may be very 
ditlicult to determine the true nature of the malady. On the other hand, 
there are cases of typhoid fever which set in with symptoms of lobar pneu¬ 
monia—the so-called pneumo-typlm-. It may be impossible to make a differ¬ 
ential diagnosis in such a case unless the characteristic eruptioh occurs or the 
Widal-reaeiion be given. 

Prophylaxis.—We do not know the percentage of individuals who hai.,„. 
tlic pneumococcus normally in the secretions of the mouth and throat. In a 
great majority of eases it is an auto-infection, and the lowered resistance due 
to exposure or to alcohol, or a trauma or ameslhetization, simply furnishes 
conditions which favor the spread and growth of a parasite already present. 
Individuals .who-have already had pneumonia should be careful.to keep the 
teet h ip grind condition, and the mouth and throat in as healthy a state as pos¬ 
sible. Antiseptic niQutli washes may be-used. 

We know practically nothing of the conditions under which the pneumo- 
coeeus lives outside the body, or how it gains entrance in healthy individuals. 
The sputum of each case should he very carefullv disinfectal. In institutions 
the cases should be isolated. 

Treatment. —Pneumonia is a self-limited disease, which can neither be 
nhorted nor cut short by any known means at our command. Even under 
flic most unfavorable circumstances it may terminate abruptly and naturally. 
A patient was admitted to the Philadelphia Hospital on the evening of the 
seventh day after the chill, in which he had been seen by one of my assistants, 
who had ordered him to go to a hospital. He remained, however, in his house 
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alone, without assistance, taking notliina but a little milk and bread and 
whisky, and was brought into the hospital by the police m a condition of 
active delirium. That night his temperature was 105 and his pulse abm« 
120 In his delirium he tried to escape through the window of the ward. 
The following morning-the eighth day-thc crisis occurred, and the tem¬ 
perature was below 98°. The entire lower lobe of the right side was found 
involved, and he entered upon a rapid convalescence So also, under the 
favoring circumstances of good nursing and carefuj, ,di£t, the experience 
many physicians in different lands has shown that pneumonia runs its com-, 
in a definite time, terminating sometimes spontaneously on the third or the 
fifth day, or continuing until the tenth or twelfth. 

There is no specific treatment for pneumonia. The young practitioner 
should bear in mind that patients are mo£p often damaged than helped by 
the promiscuous drugging, which is still prevalent. 

1 General Management of a QsK^fie same careful hygiene of im¬ 
bed and of the sick-room should be carried out as in typhoid fever. Mh.-n 
conditions are favorable the bed may be wheeled into the open air. The 
patient should not be too much bundled up with clothing. l*or the heavy 
flannel undershirts should be substituted a thin, light flannel jacket, open 
in front, which enables the physician to make his examinations without unnec¬ 
essarily disturbing the patient. The room should he bright and light, letting 
in the sunshine if possible, and thoroughly well ventilated. Only one or Uo 
persons should be allowed in the room at a time. Even when not called lor 
on “account of the high fever, the patient should be carefully sponged o.uli 
day with tepid water. This should lie done with as little disturbance as po~i- 
ble Special care should be taken to keep the mouth and-gums cleansed 

2. Diet.— Plain water, a pleasant table water, or lemonade should lie ; 
given freely. When the patient is delirious the water should be given at 
fixed intervals. The- food should be liquid, consisting chiefly of milk, eitla r 
alone or, better, mixed with food prepared from some one of the cereals, and 

ejm, either soft boiled or raw. . , 

"3. Special Treatment. —Certain measure' are believed to have an mini- 
ence in arresting, controlling, or cutting short the disease. It is very chih- 
cult for the practitioner to arrive at satisfactory conclusions on this question 
in a disease so singularly variable in its coui-'C. How natural, when on tlie 
third or fourth day the”crisis occurs-and convalescence sets in, to attribute 
the happy result to the effect of some special medication! How easy to forget 
that the same unexpected early recoveries occur under other conditions! 11 
following are among the measures which may be helpful: 

(a) Bleeding .—The reproach of Van Helmont, that “a bloody Hob" 1 
presides in the chairs of medicine,'’ can not. be brought, against this gem i ■> 
tion of physicians. Before Louis’ iconoclastic paper on bleeding in pneu¬ 
monia it would have been regarded as almost criminal to treat a case withoii 
venesection. We employ it nowadays much more than we did a few y ,,;l1 * 
ago, but more often late in the disease than early. To bleed at the very om| 
impbust, healthy individuals in whom the disease sets in with great inteiM 
and high fever is, I believe, a good practice. I have seen instances in whs > 
it was very beneficial in relieving the pain and the dyspnoea, reduping ,hL 
temperature, and allaying the cerebral symptoms. 
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(b) ' Drug s .—Certain drugs arc credited with the power of reducing the 
intensity and shortening the duration of the attack. Among them vqratrum 
vi ride still holds a place, doses of ffl ij-v of the tincture given every two hours. 
T artar emetic—a remedy which had great vogue some years ago—is now 
very rarely employed. To a third drug, digitalis, has been attributed of late 
great power in controlling the course of the disease. I’etresco gives at one 
time as much as from 4 to Ig .grammes of the powdered leaves, and claims 
that these colossal doses are specially efficacious in shortening the course of 
the disease and diminishing the mortality. 

(c) Antipneumococcic Scrum. —Anders’ recent analyses of the reported 

cases do not give a very favorable impression of the value of the sera at present 
in use. More perhaps may be expected from the polyvalent serum of Romer, 
but even with it 4 of the 24 qases treated in Curschmann’s clinic died 
(Pussier). jf. . 

4. Symptomatic Treatms>$-^-(«) To relieve the Pain. —The stitch in 
the side at onset, which is somefithe^b agonizing, is best relieved by a hypo¬ 
dermic injection of a quarter of a gtain of morphia. When the pain is less 
intense and diffuse over one side, the l’aquelin cautery applied lightly is very 
efficacious, or hot or cold applications may be tried. When the disease is 
fairly established the pain is not, as a rule, distressing, except when the 
patient coughs, and for this the Dover's powder may be used in 5-grain doses, 
according to the patient's needs, llot poultices, formerly so much in use, re¬ 
lieve the pain, though not more than the cold applications. For children they 
are often preferable. 

(6) To combat the Toxcemia. —Until we have a specific, either drug or 
the product of the ^bacteriological laboratory, which will safely and surely 
L neutralize the toxins of the disease, we must be content with measures which 
promote the elimination of the poixms. Unfortunately, we know very little 
of the channels by which they are got rid of, but on general principles we may 
suppose them to be the skin, the kidneys, and the bowels. By .tire t epid p r 
tha-cold bath not only is the action of the skin promoted, but the vaso-mofcr 
i centres are stimulated. Abundance of water should be given to promote the 
flow of urine, and the saline infusion seems to act helpfully yi this way. 
The bowels should be kept freely open by saline laxatives. 

(c) The third and all-important indication in the treatment of pneu¬ 
monia is to support the circulation. We.can not at present separate the effects 

the fever from those of the toxins. It is possible, indeed, as some suppose, 
that the fever itself may be beneficial. Undoubtedly, however, high and pro¬ 
longed pyrexia is dangerous to the heart, and should be combated. For this 
oar most trusty weapon is hj]tlrgU\crapy, which in* pneumonia is used in sev¬ 
eral different ways. The ice-bag to. the. Affected side is one of the most con¬ 
venient and serviceable. Tt. allays the pain, reduces the fever slightly, and. 
as a rule, the patient says he feels very much more comfortable. Broad, fiat 
ice-bags are now easily obtained for the purpose, and if these are not available 
an iep ponLtiep can be readily made, and by the use of oil-silk the clothing 
an, l bedding of the patient can be protected from the water. Cold sponging is 
jj 10 best form of hydrotherapy to employ as a routine measure. When done 
limb by limb the patient is but little disturbed, and it is refreshing and bene- 
ficial. With very pronounced nervous symptoms and persistent high tempera- 
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ture. or withJvyperpy rcxia, a cold bath of ten minutes’ duration may be given. 
Probably the very best effect of the hydrotherapy is in the stimulating effect 
on the vaso-motor centres. The dusky skin, increasing cyanosis, increasing 
shortness of breath, with signs of oedema of the lungs, and the rapid, small, 
soft pulse, tell of a progressive lowering of the blood tension. Digitalin given 
hypodermically in full doses. Vt-A gr,, and strychnine, -jV-vV gt-, are the 
most satisfactory drugs to support the blood pressure. Camphgr and caffein 
and musk, are also of value. The effect of adrenalin, eyen.in intravenous injue- _ 
tion, is too transitory to be ot' any value. Alcohol doe# not seem to raise the 
blood pressure in fever, and the studies of Briggs ancTCook in my wards would 
indicate that it is not of much value in progressive vaso-motor collapse. This 
does not mean, however, that it may not have a value in the fever, and I 
should be sorry to give up its u>e in the severer forms of eqforic and of pneu¬ 
monia. Saline infusions promote elimination and may hip.in..tiding over 
a period of .vascular depression. A litre may he allowed'to run by gravity 
beneath the skin, and if necessary may bo related two or-three times in the 
twenty-four hours. 

O-cjjjni Get *.—It is doubtful whether the inhalation of oxygeu-in pneu¬ 
monia is really beneficial. The work of Lorraiii-Smith suggests, indeed, 
that it may under certain circumstances he positively harmful, lie has shown 
experimentally that oxygen may lie a serious irritant, actually producing 
inflammation of the lungs. Tf we are justified in applying his results to man, 
there can be but little doubt that the administration of oxygen may not he 
entirely." harmless,'' as stated in pre\ ion.- editions of this work. If the te nsion 
of the-oxygen breathed rises to SO per cent of an atmosphere, which it might 
easily do in certain methods of administration, it may Jie injurious. When 
used it should be allowed to flow gently from the nozzle held at a little dis¬ 
tance. in which way it is freely diluted with air. 

Treatment of Complications. —1 f the fever persists it is important to look 
out for plejjrisy, particularly for the meta-pnciimonic empyema. The explora¬ 
tory needle should be used if necessary. A sero-fibrinous effusion should he 
aspirated, a purulent opened and drained. In a complicating pericarditis with 
a large effusion aspiration may he necessary. Delayed resolution is a difficult 
condition to treat. Eibrotysin, 2.5 ee. every other day, has been used suc¬ 
cessfully in a few cases (Crofton). 


XVI. DIPHTHERIA. 

Definition.—A specific infectious disease, characterized by a local fibrinous 
exudate, usually upon a mucous membrane, and by constitutional symptoms 
due to toxins produced at the site of the lesion. The presence of the Kl"bs- 
Loeffler bacillus is the etiological criterion by which true diphtheria is distin¬ 
guished from other forms of membranous inflammation. 

The clinical and bacteriological conceptions of diphtheria are at pri-ent 
not in full accord. On the one hand, there are cases of simple sore tin oat 
which the bacteriologists, finding the Klehs-Loelllcr bacillus, call true diph¬ 
theria. On the other hand, cases of membranous, sloughing angina, diag¬ 
nosed by the physician as diphtheria, are called by the bacteriologists, i® 
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Uic auspice ol the KlcbB-Loeffler bacillus, pseudo-diphtheria or diphtheroid 
angina. The term diphtheroid mayi be used for the present to designate (hose 
forms in. .\tlucJ!t.lUs.. JQebs-Loefflcr -bacillus is not present. Though usually 
milder, severe constitutional disturbance, and even paralysis, may follow these 
so-caljed pseudo-diphtheritic processes. 

For an exhaustive discussion on every aspect of the disease the reader is 
referred to the splendid monograph, edited by Nuttall and* Graham-Smith, 
Cambridge, 1908. . 

History. —Known in the East for centuries, and referred to in the Baby¬ 
lonian Talmud, it is not until the first century a.d. that an accurate clinical 
account apirears in the writings of Aretams. The paralysis of the palate was 
recognized by /Elius (sixth century A.n.). Throat pestilences are mentioned 
in the Middle Agee. Severe epidemics occurred in Europe in the sixteenth 
and seventeenth centuries, particularly in Spain. In England in the latter part 
of the eighteenth century it was described by Fothergill and lluxham, and in 
America by Bard. Washington slied of the disease. Ballonius recognized the 
affection of the larynx and trachea in 1702, Home in Scotland described it 
as $nup. The modern description elates from Bretonneau, ot Tours (1826), 
who gave to it the name diphthcrite. Throughout the nineteenth century it 
prevailed extensively in all known countries, and it is at present everywhere 
epidemic. After innumerable attempts, in which Klebs took a leading part, 
the peculiar organigm of the disease was isolated by Loeffler. The toxin was 
next determined by the work of Roux, Yersin, and others, and finally the anti¬ 
toxin was discovered by Behring. As told by Loeffler in the above-mentioned 
volume, the story is one of the most brilliant of the achievements of scientific 
medicine. , 

Etiology. —Everywhere endemic in large centres of population the disease 
becomes at times epidemic. It is more prevalent on the continent of Europe 
than in Great Britain, and Ireland has less than other countries. The large 
cities of the United States have been much afflicted, and wide-spread epidem¬ 
ics have occurred in country districts. Pandemics occur cyclically, at irregu¬ 
lar intervals, under conditions as yet imperfectly known. Dry seasons seem 
to favor the disease, which, like typhoid fever, shows an autumnal .prevalence. 

Modes of Infection. —The disease is highly contagious. The bacilli may be 
transmitted (a) from one person to another; few diseases have proved more 
fatal to physicians and nurses, (b) Infected articles may convey the bacilli, 
'diich may remain alive for many months; scores of well-attested instances 
b»\o been recorded of this mode of transmission, (e) Persons suffering from 
•typical forms of diphtheria may convey the disease; nasal catarrh, mem¬ 
branous rhinitis, mild tonsillitis, otorrhcea may be’caused by the diphtheria 
bacilli, and from each of these sources cases have been traced, (d) From the 
throats of healthy contacts—diphtheria carriers, persons who present no signs 
°f the disease, the bacilli have been obtained by culture; instances of this 
Method have multiplied of late in the literature, and a list is given by Graham- 
®mit It. Even healthy children without any naso-pharvngeal catarrh, 

Jho have not been in contact with the disease, may in large cities harbor 
P e bacilli. In 1,000 children from the New York tenements Sholley found 
r "ith virulent and 38 with non-virulent bacilli. Long after recovery has 
"W place virulent bacilli have been isolated from the throat. It is impor- 
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taut to bear in mind under <1 and e that it is only persons who harbor ||| C 
virulent forms who are capable of transmitting the disease. In schools (he 
interchange of articles, such as sweets, pencils, etc., and the habit which 
children have of putting everything into their mouths afford endless oppor¬ 
tunities for the transmission of the disease. As Westbrook remarks, diph¬ 
theria is transmitted usually by almost direct exchange of the flora of tlu> 


nose and mouth. (/) Numerous epidemics have bee^ traced to milk, since 
Power in 1878 determined this method of spread. Virulent bacilli have been. 


found in the milk, and Dean and Todd and Ashby have found virulent organ¬ 
isms in the acquired lesions on the teats of cows, (g) A few instances of 


accidental infection from cultures and through animals are on record. 


Air borne infections, through sewer gas, soil, drains, dust, etc., are not 
now held to occur. The disease may be transmitted by direct inoculation. 
Predisposing Causes.— tAge is the most important. Sucklings are not often 


attacked, but Jacobi saw three cases in the new-born. Early in the scioml 
year the disposition increases rapidly, and'continues at its height until the 
fifth year. At Baginsky's clinic, Berlin, among 2,711 cases, 1,225 occurred 
from the second to the fifth years inclusive. In New York between 1891-19011 


among the deaths 80.8 per cent occurred under five, 17 per cent between live 
and ten—figures which show the extraordinary preponderance of the disease 
among children. Girls are attacked in slightly larger numbers than laris. 
November, December, and January are the mouths of greatest prevalence in 
tluTTTnitcd States; in London the months of October and November. 


■ Soil and altitude have little or no influence on the prevalence of the dis¬ 
ease; nor does race play an important role. Individual susceptibility is a 
very special factor; not only do very many of those exposed escape, but even 
those, too, in whose throats virulent bacilli lodge and grow. 

The Klebt-Loeffler bacillus occurs in a large number of all suspected cases 
—72 per cent, based upon an analysis of 27,000 cases in the literature by 
Graham Smith. It is found chiefly in the false membrane, and does not 
extend into the subjacent mucosa. In the majority of instances the organ¬ 
isms are localized, and only a few penetrate into the interior. Post mortem 
in many instances the bacilli are found in the blood and in the internal 
organs. Occasionally they are found in the blood during life. It may be tin 
predominating or sole organism in the broncho-pneumonia so common ir 
the disease. Outside the throat, the common site of itB morbid action, tin 
Klebs-Loefller bacillus has teen found in diphtheritic conjunctivitis, irt.otitis 
media, sometimes in wound diphtheria, upon the genitals, in fibrinous rlii 
nitis, and in an attenuated condition by Howard in a case of ulccrati' 1 
endocarditis. 


Moju'HOLOOIcax Characters. —The bacillus is non-motile, varies fmii 
2.5 to 3 n in length and from 0.5 to 0.8 /t in thickness. In appearance it i 
multiform, varying from short rather sharply pointed rods to irregular bi/.arr 
forms, with one or both ends swollen, and staining more or less uncvcnl 
and intensely. Westbrook recognizes three main types—granular, barred, an 
solid staining. Branching forms are occasionally met with. The bacilla 
stains in sections or on the cover-glass by the Gram method. 

, It grows best upon a mixture of glucose bouillon and blood sci'in 
(Loeffler), forming moderate-sized, elevated, grayish-white colonies vrd 
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opaque centres. It grows also upon all the ordinary culture media. The 
growth usually ceases at temperatures below 20° C. 

The bacillus is very resistant, and cultures have been made from a bit of 
membrane preserved for five months in a dry cloth. Incorporated with dust 
and kept moist, the bacilli were still cultivable at the end of eight weeks; 
kept in a dried state they no longer grew at the end of this period (Ilitter). 

Variation in,Virulence. —The Klebs-Loeffler bacillus evidently has very 
varying grades of wnilence down even to complete absence of pathogenic 
elfects. The name psbudo-bacillus of diphtheria should not be given to 
this avirulent organism. For testing the virulence the guinea-pig is used, 
being most susceptible to the poison. For a gross test an amount of a 
forty-eight-hour bouillon culture equalling one-half per cent of the weight 
of the animal is injected subcutaneously. Park and Williams obtained a 
bacillus of such extraordinary virulence that 0.005 cc. of a filtered bouillon 
culture killed a 500 gramme guinea-pig in seventy-two hours. “ A fully 
virulent culture is one which dauses the death of a guinea-pig within three 
days or less; a culture of medium virulence one which causes the death of 
the animal in from three to five days. Cultures which only produce local 
necrosis and ulceration or death after a greater number of days mav be con¬ 
sidered ns of slight virulence” (J. H. Wright). At the seat of the inocula¬ 
tion there is local necrosis with fibrinous exudate which contains the bacilli, 
and there is also a more or less extensive oedema of the subcutaneous tissue. 

The Presence of tiie Ivi.ers-Loeffler Bacillus in Non-jiembranous 
Angina and in IIkaltiiy Throats.— The bacillus has been isolated from 
cases which show nothing more than a simple catarrhal angina, of a mild type 
without any membrajie, with diffuse redness, and perhaps huskiness and signs 
of catarrhal laryngitis. In other cases the anatomical picture may be that of 
a lacunar tonsillitis. 

The organisms may be met with in perfectly healthy throats, particularly 
in persons in the same house, or the ward attendants and nurses in fever 
hospitals. 

Following an attack of diphtheria the bacilli may persist in the throat or 
nose after all the membrane has disappeared for weeks or months—even 15 
nonths. In explanation of this persistence Councilman has called attention 
:o the frequency with which the antrum is affected. 

Toxin of the Klebs-Loeffler Bacillus. —Roux and Yersin showed 
hat a fatal result following the inoculation with the bacillus was not caused 
>y any extension of the micro-organisms within the body; and they were 
enabled in bouillon cultures to separate the bacilli from the poison. The toxin 
<o separated killed with very much the same effects as those caused by the 
inoculation of the bacilli; the pseudo-membrane, however, is not formed. 
These results were confirmed by many observers, particularly by Sidney Mar¬ 
tin, who separated a toxic albumose. The precise composition of the body 
uid whether it is a proteid at all is still doubtful; certain authorities, how- 
Bvor, believe that it belongs to the enzymes, possessing as it does many attri¬ 
butes in common with them. 

Susceptible animals may be rendered immune from diphtheritic infection 
by injecting weakened cultures of the bacillus or, what is better, suitable doses 
°f the diphtheria toxin. The result of the injections is a febrile reactioit 
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which soon passes away and loaves the animal less snsceptible to the poison or 
the living bacilli. By repeating and gradually increasing the quantity of 
poison injected a high degree of immunity can be produced in large animals 
(goat, horse). 

The Bacteria associated with the Diphtheria Bacillus. —The most 
common is the streptococcus pyogenes. Others, in addition to the organisms 
constantly found in the mouth, arc the micrococcus lanceolatus, the bacillus 
coli, and the staphylococcus aureus and albus. Of these, probably the strcplo- 
coccus pyogenes is the most important, as cases of general infection with this 
organism have been found in diphtheria. The suppuration in the lymph- 
glands and the broncho-pneumonia are usually (though not always) caused la¬ 
this organism. 

Pseudo-Diphtheria Bacillus. —Bacillus Xerosis .—As mentioned above, 
the Klebs-Loefller bacillus varies very much in its virulence, and it exists in a 
form entirely devoid of pathogenic properties. This organism should not, 
however, be designated pseudo-diphtheria bacillus. The name should be con¬ 
fined to bacilli, which, though resembling the diphtheria bacillus, differ from 
it not only by absence of virulence, hut also by cultured peculiarities. A 
similar bacillus, showing, however, certain cultural differences from file 
pseudo-diphtheria bacillus, lias been repeatedly found in the conjunctival sic 
in health and disease (if. xerosis). Organisms having the morphology of 
the diphtheria bacillus, but devoid of virulence, probably belonging to (In¬ 
group of pseudo-diphtheria and xerosis bacilli, have been described in human 
beings in association with a number of diseases, such as Egyptian dysentery 
(Kruse and Pasquale); they have been demonstrated upon the skin, in the 
crusts of variola pustules, and in impetigo, in sputum, iiv pneumonia (Kru.-< i , 
Ohlmacher), in gangrene of the lung (Babes), in ulcerative endocarditis 
(Howard), in ascitic fluid (Harris), in pus from pyuria (Bergcy), in ozama 
(Wilder), and in tuberculosis (Schultz and Eh ret). Other varieties of 
pseudo-bacillus, described by Ituediger and Alice Hamilton, possess a virulence 
sufficient to cause severe lesions in man and death in inoculated animals. In 
such cases the antitoxin had no influence on the infection, but animals recov¬ 
ered upon tjic injection of an immune serum prepared from these bacilli. 

Diphtheroid Inflammations. —Under the term diphtheroid may be group'd 
those membranous inflammations which are not associated with the Klchs- 
Loeffler bacillus. It is perhaps a more suitable designation than pscudo-dipli- 
theria or secondary diphtheria. As in a great majority of cases the strepto¬ 
coccus pyogenes is the active organism, the term “ streptococcus diphtheritic" 
is often employed. The name “ diphthcritis ” is liest used in an anatoms al 
sense to designate an inflammation of a mucous membrane or integumentary 
surface characterized by necrosis and a fibrinous exudate, whereas the term 
“diphtheria” should bo limited to the disease caused by the Klcbs-Lnelllri 
bacillus. The proportion of cases of diphtheroid inflammation varies greatly 
in the different statistics. Of the large number of observations made by rad 
ind Beebe (5,611) in New York, 40 per cent were diphtheroid. Figures l'r<*n 
other sources do not hIiow so high a percentage. 

It is not to be inferred from these statistics that any considerable nuiiil"' 
of the cases which present the appearances of typical and characteristic pd 
mary diphtheria are due to other micro-organisms than the Klebs-fsadk 
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bacillus! Nearly all such cases, when carefully examined by a competent bac¬ 
teriologist, are found to be due to the diphtheria bacillus. It is the less char¬ 
acteristic cases, with more or less suspicion of diphtheria, which are most 
likely to be caused by other bacteria than the Klcbs-Loelller bacillus. It is 
dlso to be remembered that in the routine examination of a large number of 
cases for boards of health and diphtheria wards of hospitals, some cases of 
genuine diphtheria may escape recognition from lack of such repeated and 
thorough bacteriologie|l tests as are sometimes required for the detection of 
cases presenting unusual difficulties. 

Conditions under which tiib Diphtheroid Affection occurs. —Of 
450 cases (Park and Beebe), 300 occurred in the autumn months and 150 in 
the spring; 15)8 occurred in children from the first to the seventh year. In a 
large proportion of all the cases the disease develops in children, and can be 
differentiated from diphtheria proper only bv the bacteriological examination. 
In many of the cases it is simply an acute catarrhal angina with lacunar ton¬ 
sillitis. 

The-d ipht i hw oi d i nfl a mmati ons arc particularly prone to develop in connec¬ 
tion with tha-acuta fevers. 

(a) Scarlet Fever. —In a large proportion of the cases of angina in scar¬ 
let fever the Klebs-Loefller bacillus is not present. Booker has reported 11 
cases complicating scarlet fever, in all of which the streptococci were the pre¬ 
dominant organisms. Of the 450 eases of Park and Beebe, 42 complicated 
scarlet fever. The angina of this disease is not always, however, due to the 
streptococcus. Where diphtheria is prevalent and opportunities are favorable 
for exposure, a large proportion of the cases of membranous throats in scarlet 
fever may bo genuine diphtheria, as is shown by the statistics of Williams and 
Morse in the Boston City Hospital. Here, of 97 cases of scarlet fever, mem¬ 
branous angina was present in 35; in 12 with the Klebs-Loefller bacillus, and 
in 23 with other organisms. Morse reports 99 cases of angina in scarlet fever 
in which 7G were diphtheritic. This large proport ion of cases in which scar¬ 
let fever was associated with true diphtheria is attributed to local conditions 
in the hospital. 

(b) Measles. —Membranous angina is much loss common in this disease. 
It occurred in fi of the 450 diphtheroid cases in New York. Of 4 cases with 
severe membranous angina at the Boston City Hospital, 1 only presented the 
Klebs-Loefller bacillus. 

(c) Whooping-cough may also be complicated with membranous angina. 
The bacteriological examinations have not been very numerous. Eseherich 
gives 4 cases, in all of which the Klebs-Loefller baiyllus was found. 

(d) Typhoi<i_.Fever. —Membranous inflammations in this disease are not 
v *“ry infrequent; they ma^-accur in ilia-throat, the pelvis of the kidney, the 
bJilidgr, or the intestines. The complication may be caused by the Klebs-Loef- 
fh»r bacillus, which was present in 4 cases described by Morse. It is frequently, 
however, a streptococcus infection. 

Ernst Wagner has remarked upon the greater frequency of these mem¬ 
branous inflammations in typhoid fever when diphtheria is prevailing. 

ClinicalFeatures, of tkaHiphthcroid Affection. —The cases, as a rule, are 
wilder, and the mortality is low, only 2.5 per cent in the 450 cases of Park 
®U1 Beebe. The dimbtheroid inflammations nnmnlioatin<r tlio snooifin fnvtav 
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are, however, often very fatal, and a general streptococcus infection w by no 
means iufrequent. As in the Klebs-Loeffler angina, there may be only a simple 
catarrhal process. In other instances the tonsils are covered with a creamy, 
pultaceous exudate, without any actual membrane. An important group may 
begin as a simple lacunar tonsillitis, while in others the entire fauces and ton¬ 
sils are covered, by a continuous membrane, and there is a foul sloughing 
angina with intense constitutional disturbance. t 

Are the diphtheroid cases contagious? General clinical experience war¬ 
rants the statement that the membranous angina associated with the fevers 
is rarely communicated to other patients. The health department of New 
York does not keep the diphtheroid cases under supervision. Their inves¬ 
tigation of the 450 diphtheroid cases seems to justify this conclusion, l’ark 
and Beebe say that “ it did not seem that the secondary eases were any lc-s 
liable to occur when the primary case was isolated than when it was not.” 

Sequela of the Diphtheroid Angina .—The usual mildness of the disease 
is in part, no doubt, due to the less frequent systemic invasion. Some of the 
worst forms of general streptococcus infection are, however, seen in this dis¬ 
ease. There are no peculiarities, local or general, which can be in any way 
regarded as distinctive; and even the most extensive paralysis may follow au 
angina caused by it. 

Morbid Anatomy.— Distribution’ or Membrane.— A definite membrane 
was found in 127 of the 220 fatal Boston cases, distributed ns follows: tonsils, 
65 cases; epiglottis, 60; larynx, 75; trachea, 66; pharynx, 51; mucous mem¬ 
brane of nares, 43; bronchi, 42; soft palate, including uvula, 13; oesophagus, 
12; tongue, 9; stomach, 5; duodenum, 1; vagina, 2; vulva, 1; skin of ear, 1; 
conjunctiva, 1. An interesting point in the Boston investigation was the great 
frequency with which the accessory sinuses of the nose were found to be in¬ 
fected. In the fatal cases, the exudation is very extensive, involving the uvula, 
the soft palate, the posterior nares, and the lateral and posterior walls of the 
pharynx. These parts are covered with a dense pseudo-membrane, in places 
firmly adherent, in others beginning to separate. In extreme cases the necro¬ 
sis is advanced and there is a gangrenous condition of the parts. The mem¬ 
brane is of a dirty greenish or gray color, and the tonsils and palate may be in 
a state of necrotic sloughing. The erosion may be deep enough in the tonsils 
f to open the carotid artery, or a2fal.se aneurism may be produced in the deep 
tissues of the neck. The nose may bo completely blocked by the false mem¬ 
brane, which may also extend into the conjunctive and through the Ku-ta- 
chian tubes into the middle ear. In eases of laryngeal diphtheria the exudate 
in the pharynx may be extensive. In many cases, however, it is slight upon 
the tonsils and fauces and abundant upon the epiglottis and the larynx, winch 
may be completely occluded by false membrane. In severe cases the exudate 
extends into the trachea and to the bronchi of the third or fourth dimension. 

In all these situations the membrane varies ycry much in consistence, 
de pend ing greatly upon the stage at which death has taken place. If death 
has occurred e arly, it is.firm and closely adherent; jfjate, it is soft,, shreddy 
and read ily detached. When firmly adherent It is torn off with difficulty mic 
leaves an abraded mucosa. In the most extreme cases, in which there is e\len 
sive necrosis, the parte-look-gangrenous. In fatal cases the lymphatic-gbn" 1 
of fha neck are enlarged, and there is a general infiltration of the tissues wifi 
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arum; the salivary glands, too, may be swollen. In rare instances the mem¬ 
brane extends to the gullet and stomach. 

On inspection of the larynx of a child dead of membranous croup the rima 
is seen filled with mucus or with a shreddy material which, when washed off 
carefully, leaves the mucosa covered by a thin grayish-yellow membrane, which 
may be uniform or in patches. It covers the ary-epiglottic folds and the true 
cords, and may be continued into the ventricles or even into the trachea. 
Above, it may inxfilsAihe. epiglottis. It varies much in consistency. I have 
seen fatal cases in which the exu dation was not actually membranous, but 
raiher friable and granular. It may form a thick, even stratified membrane, 
which fills the entire glottis. The exudation may extend down the trachea 
and into the bronchi, and nmy pass beyond the epiglottis to the fauces. Usu¬ 
ally it is readily stripped off from the mucous membrane of the larynx and 
leaves exposed the swollen and injected mucosa. On examination it is seen 
that the fibrinous material has involved chiefly the epithelial lining and has not 
greatly infiltrated the subjacent tissues. 

We owe largely to the labors of Wagner, Weigert, and more particularly to 
the splendid work of Oertel, our knowledge of the histological changes which 
take place in diphtheria. The beginning of the lesion is due to the toxic action, 
of the bacilli growing in the throat. The primary-lesion is a necrosis and 
degeneration of the epithelial tissues. The organisms grow, not in the living, 
but in the necrotic tissues. 1 The first step is necrosis of- the-eprthelium, often 
qncceded=-by-.active-proliferation of the nuclei of the cells, which become 
changeijjalft icfraclive hyaline masses. From the structures below an inflame 
matory^exudaih-wh-in fibrin factors is poured out, and fibrin is formed when 1 
this comes in contact with the necrotic epithelium. 

The.following are the important changes in the other organs: 

Heart. —Fatty degeneration is found in a majority of the cases. It may 
precede the more advanced degeneration, in which the sarcous elements become 
swollen and converted into hyaline masses. There is a primary, acute, inter¬ 
stitial myositis, and also a form secondary to degeneration of the heart muscle, 
to which it is possible that some of the cases of fibrous myocarditis are due. 
Pericarditis and endocarditis are rare; endocarditis was present in 7 of 220 
eases at the Boston City Hospital. Tire diphtheria baeilli have been found in 
the vegetations. 

' Tlrnj’imilONABV complications arc the most important, and death is due 
| to them as often as to the throat lesion. 1 Broncho-pneumonia, or, as Council- 
nan terms it, acinous pneumonia, is the most common, and was present in 131 
f I lie 220 Boston eases. Acute lobar pneumonia is rare. The pneumococcus 
s the principal agent in producing the lung infection. The streptococci and 
he diphtheria bacilli are frequently met with. 

Kidneys^—-T he lesions, which are due to the action of the toxins, not to 
he presence of bacteria, vary from simple degeneration to an intense nephritis. 
There is no specific type of lesion. Inteigjitial and glomerular nephritis are 
11,ls t common in the older subjects. Degenerative changes are present in a 
lar go proportion of all the fatal cases. 

The liver, and the spleen show the degenerative lesions of the acute 
elections. 

flenerol infection is common, and is about equal with the streptococcus and 
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the diphtheria bacillus. It occufs generally in the grave septic eases,‘in which 
type of eases the former organism is more frequently met with. 

S ymptoms. —The period of incubation is “from two to seven,days, often- 
est two.” 

The initial symptoms are those of an ordinary febrile attack—^slight-chilli- 
ness, fever, and aching pains in the back and limbs. In mild cases these symp. 
toms are trifling, and the child may not feel ill enough to go to bed. Usually 
the temperature rises within the first twenty-four hours'to 102.5° or 103°; in- 
severe cases to 104°. In young children there may be convulsions at (lie 
outset. 

Pharyngeal Diphtheria. —In a typical case there is at first redness of 
the fauces, and the child complains of slight difficulty in swallowing. The 
membrane first appears upon the tonsils, and it may be a little difficult to dis¬ 
tinguish a patchy diphtheritic pellicle from the exudate of the tonsillar rrvpk 
The pharyngeal mucous membrane is reddeiifcd, and the tonsils themselves are 
swollen. By the third day the membrane has covered the tonsils, the pillars of 
the fauces, and perhaps the uvula, which is thickened and (edematous, and 
may fill completely the space between the swollen tonsils. The membrane may 
extend to the posterior wall of the pharynx. At first grayish-white in color, 
it changes to a dirty gray, often to a yellow-white. It is firmly adherent, and 
when removed leaves a bleeding, slightly eroded surface, which is soon covered 
by fresh exudate. The glands in the neck are swollen, and may be tender. 
The general condition of a patient in a case of moderate severity is usually 
good; the temperature not very high, in the absence of complications ranging 
from 102° to 103°. The pulse range is from 100 to 120. The local condition 
of the throat is not of great severity, and the constitutional depression is slight. 
The symptoms gradually abate, the swelling of the neck diminishes, the mem¬ 
branes separate, and from the seventh to the tenth day the throat becomes clear 
and convalescence sets in. 

Clinically atypical forms arc extremely common, and I follow here Koplik's 
division: 

(а) There may be no local manifestation of membrane, but a simple catar¬ 
rhal angina«associatcd sometimes with a croupy cough. The detection in there 
cases of the. Klebs-Tioeftler bacillus can alone determine the diagnosis. Such 
cases arc of great moment, inasmuch ns they may communicate the severer 
disease to other ohildren. 

(б) There are cases in which the tonsils are covered by a^pultaccous exu¬ 
date, not a consistent membrane. 

(c) Cases presenting a punctate’'form of membrane, isolated, and usually 
on the surface of the tonsils. 

( d ) Cases which begin and often run their entire course with the lucal 
picture of a typicaKflacunar amygdalitis; They may be mild, and the lucal 
exudate may not extend, but in other cases there are rapid development of 
membrane, and extension of the disease to the pharynx and the nose, with 
severe septic and constitutional symptoms. 

(?) Under the term “latent diphtheria” Heubner has describ'd eu-es 
usually secondary, occurring chiefly in hospital practice, in young person- lh‘ 
subject of wasting affections, such as rickets and tuberculosis. There are fever 
naso-pharyngeal catarrh, and gastrointestinal disturbances. Diphtheria 
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not be suspected until severe laryngeal complications develop, or the condition 
may not be determined until autopsy. 

Sxstemic Infection. —The constitutional disturbance in juiMJipbilieria 
is very slight. There are instances, too, of extensive local disease without 
grave systemic symptoms. As a rule, the general features of a case bear a 
definite relation to the severity of the local disease. There are rare instances 
in which from the outset the constitutional prostration is extreme, the pulse 
frequent and small,.the fever high, and the nervous phenomena are pro¬ 
nounced; the patient may sink in two or three days overwhelmed by the inten¬ 
sity of the toxmmia. There are cases of this sort in which the exudate in the 
throat may be slight, but usually the nasal symptoms are pronounced. The 
temperature may be very slightly raised or even subnormal. M ore corn i n poly 
the severe systemic symptoms appear at a later date when the pharyngeal lesion 
is at its Jieight. They are constantly present in extensive disease, and when 
there is a sloughing, foetid condition. The lymphatic glands become greatly 
enlarged; the pallor is extreme.; the face has an ashen-gray hue; the pulse 
is rapid and feeble, and the temperature sinks below normal. In the most 
aggravated forms there are gangrenous processes in the throat, and in rare 
instances, when life is prolonged, extensive sloughing of the tissues of the neck. 

Kschcrich accounts for the discrepancy sometimes observed between the 
severity of the constitutional disturbance and the intensity of the local process, 
by assuming varying degrees of susceptibility to the diphtheria bacillus on the 
one hand, and to its poison on the other hand. With high local susceptibility 
of a part to the action of the bacillus, with little general susceptibility to the 
toxin, there is extensive local exudate with mild constitutional symptoms, or 
rice versa, severe systemic disturbance with limited local inflammation. 

A leucocytosis is*prcsent in diphtheria. Morse does not think it of any 
prognostic value, since it is present and may be pronounced in mild cases. 

What has been described of late as Vince nt'^ angina is an acute, febrile, 
pseudo-membranous inflammation with soft, yellowish-green exuUate, which 
on removal leaves a bleeding ulcer. The gguoral symptoms may be severe, and 
there may be swelling of the glands of the neck. A bacillus fusiformis has been 
described in connection with it. There are instances in which the ulceration 
has been extensive, even proceeding to destruction of the uvula and of the soft 
palate. 

Nasal Diphthebia. —In cases of pharyngeal diphtheria the Klebs-Loef- 
der bacillus is found on the mucous membrane of the nose'and in the secre¬ 
tions, even when no membrane is present, but it may apparently produce two 
affections similar enough locally but widely differing in their general features. 

In membranous or fibrinous rhinitis, a very remarkable affection scon usu- 
% in children, the nares are occupied by thick membranes, but there is an 
entire absence.of any constitutional disturbance. The condition lias been stud¬ 
ied very carefully by Park, Abbott, Gerber and Podack, and others. Itavcnel 
das collected 77 cases, in 41 of which a bacteriological examination was made, 
1!) fid the Klebs-Loeffler bacillus being present. All the cases ran a benign 
?°urse, and in all but a few the membrane was limited to the nose, and the 
institutional symptoms were either absent or very slight. Remarkable and 
Pawling features are that the disease runs a benign course, and that infection 
°f other, children in thp ffiT pily is extremely rare. 
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On the other hand, nasal diphtheria is apt to present a most ipaliguaul 
type of the disease. The infection may he primary in the nose, and in a case 
in my wards there was otitis media, and the Klebs-Loetlter bacillus was sepa¬ 
rated" from the discharge before the condition of nasal diphtheria was sus¬ 
pected. While some eases are of mild character, others are very intense, and, 
the constitutional symptoms most profound. The glandular inflammation is 
usually very intense, owing, as Jacobi points out, to the great richness of the 
nasal muco-a in lymphatics. From the nose the inflammation may extend 
through the tear-ducts to the conjunctiva 1 and into the antra. 

Laiiynumaj. Dii’imimii v.—.1 Itmibruiwits Croup .—With a very large pro¬ 
portion of all the eases of membranous laryngitis the Klebs-l-oedler bacillus is 
associated; in a much smaller number other organisms, particularly the strep¬ 
tococcus, are found, ^lerubranous croup, then, may he said to be either genu¬ 
ine diphtheria or diphtheroid in character.- Of 2S(> cases in which tire disca-c 
was (-onfined to the larynx or bronchi, in 2-‘.I the Klehs-lsrelller bacilli were 
fouud. Tn 57 they were not present, hut of these cultures were unsiii- 
faetnry (Park and Beebe). The streptococcus cases are more likely to he -ee- 
omlary to other acute diseases. 

Symptoms. —Naturally, the clinical symptoms are almost identical in the 
non-specific and specific forms of membranous laryngitis. 

The affection begins like an acute laryngitis with slight/hoarseness ami 
rough cough, to which the term eroupv has been applied. After these symp¬ 
toms have lasted for a day or two with varying intensity, the child suddenly 
becomes worse, usually at night, and there ariCsigns of impeded respiral ion. 
At first tlnijdillicultv in breathing is paroxysmal, due probably to more or less 
spasm of the muscles of the glottis. Soon tliqtflyspncoij becomes continuous, 
inspiration and expiration become difficult, particularly the latter, and with 
th<£.mspiratory movements the epigastrium and lower intercostal spaces are 
retracted. (/The Yoke is husky and may he reduced to a whisper. The color 
gradually changes and the imperfect aeration of the blood is shown in the 
lividity of the lips and finger-tips. "Restlessness comes on and the child lo-sw 
from side to side, vainly trying to get breath.’ Occasionally, in a severer par¬ 
oxysm, portions of membrane are coughed out. The fever in membranous 
laryngitis is rarely very high and the condition of the child is usually m'it 
good at the time of the onset/J The pulse is always increased in frequency ami 
if cyanosis he present is small. In favorable cases the dyspnoea is nol very 
urgent, the color of the face remains good, and after one or two paroxysm- the 
child goes to sleep and wakes in the morning, perhaps without fever and feel¬ 
ing comfortable. The attack may recur the following night with greater 
severity. In unfavorable cases the dyspnoea becomes more and more urgent, 
the cyanosis deepens, the child, after a period of intense restlessness, sinks mM 
a scmi-comatose state, and death finally occurs from poisoning of the tier" 
centres by carbon dioxide. In oilier cases the onset is less sudden and is pre¬ 
ceded by a longer period of indisposition. As a rule, lliere are plum naea 1 
symptoms. The constitutional disturbance may be more severe, the fc' 1 '' 
higher, and there may be swelling of the glands of the neck. Inspection <> 
the fauces may show the presence of false membranes on the pillars or on 11" 
tonsils. Bacteriological examination can "alone determine whether these an 
due to the Klebs-Loeffler bacillus or to tho streptococcus. Faggo held that non 
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wu.ufj.vJS membranous croup may spread *up ward from the larynx just as 
•diphtheritic inflammation is in the habit of spreading downward from the 
■ fauces. Ware, of Boston, whose essay on croup is perhaps the most solid con- 
yfribution to the subject made in this country, reported the presence of exudate 
‘in the fauces in 74 out of 75 cases of croup. Those observations were made 
4 prior to 1840, during periods in which diphtheria was not epidemic to any 
extent in Boston. In protracted cases pulmonary symptoms limy occur, which 
are sometimes due to the difficulty in expelling the muoo-pus from the tubes; 
in others, the false membrane extends into the trachea and even into the 
bronchial tubes. During the paroxysm the vesicular murmur is scarcely audi¬ 
ble, but the laryngeal stridor may be loudly communicated along the bronchial 
tubes. 

Dii'imuiitu or Otiiee Pahts.—P rimary diphtheria occurs occasionally 
in the ronjunclim. It follows in some instances the affection of the nasal 
mucous membrane. Some of the cases are severe and serious, but it lias been 
shown by 0. Franked and others that the diphtheria bacilli may be present in 
a conjunctivitis catarrhal in character, or associated with only slight croupous 
deposits. 

Diphtheria of the external auditor )/ wruins is seen in rare instances in 
which a diphtheritic otitis media has extended through the tympanic mem¬ 
brane. 

Diphtheria of the skin is most frequently seen in the severer forms of 
pharyngeal diphtheria, in which the membrane extends to the mouth and 
lips,"and'Invades the adjacent portions of (lie skin of the face. The skin about 
the anus and genitals may also be attacked. Pseudo-membranous inflamma¬ 
tion is not uncouffnon on ulcerated surfaces and wounds. In very many 
of these cases it is a streptococcus infection, hut in a majority, perhaps, 
in which the patient is suffering with diphtheria, the Klebs-Loelller bacil¬ 
lus will he found in the fibrinous exudate. As proposed by Welch, the term 
“wound diphtheria” should be limited to infection of a wound by the 
Klebs-Loelller bacillus. This “may manifest itself as a simple inflamma¬ 
tion, or inflammation with superficial necrosis, or inflammation with more or 
Ic.-s adherent pseudo-membrane. The conditions as regards varying intensity 
and character of the infection, association with other bacteria, particularly 
streptococci, and the necessity of a bacteriological examination to establish 
the diagnosis, are in no way different in the diphtheria of wounds from tlio-e 
m diphtheria of mucous membranes. Wound diphtheria may occur without 
demonstrable connection with cases of diphtheria and without, affection of the 
throat in the individual attacked, but such occurrences are rare” (Welch). 
Paralysis may follow wound diphtheria. Pseudo-membranous inflammations 
"f wounds arc caused more frequently bv other micro-organisms, particularly 
llie streptococcus pyogenes, than by the Klehs-Loelller bacillus. The fibrinous 
membrane so common in tlio neighborhood of the tracheotomy wound in diph- 
Iberia is rarely associated with the Klebs-Loelller bacillus. Diphtheria of the 
genitals is occasionally seen. 

Complications and Sequela. —Of local complications, luemorrhage from 
the lioso or throat may occur in. the severe ulcerative eases. Skin rashes are 
not, infrequent, particularly the diffuse erythema. Occasionally there is U£ti- 
'•aria and in the severe eases purpura. Fatal cases almost invariably show 
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capillary bronchitis with bronchopneumonia and large patches of collapse, or 
the septic particles may reach the bronchi and excite gangrenous processes 
which may lead to severe and fatal haunorrhage. Jaundice, usually a feature 
of the toxaunia is rarely of serious import. 

Albuminuria, present in all severe cases, is alarming only when the albu¬ 
min is in considerable quantity and associated with epithelial or blood casts. 
Nephritis may appear quite early in the disease, setting in occasionally with 
complete suppression of the urine. In comparison with scarlet fever the renal 
changes lead less frequently to general dropsy. In rare instances there may 
be coma, and even convulsions, without albumin in the urine, and without 
dropsy. 

Of the sequel®, paralysis is by far the most important. It can be experi¬ 
mentally produced in animals by the inoculation of the toxins. The disease is 
a toxic neuritis, due to the absorption of the poison. The proportion of the 
cases in which it occurs ranges from 10 to 15>pnd even to 20 per cent. It is 
strictly a sequel, coming on usually in the second or third week of convales¬ 
cence. It’may follow very mild cases; indeed, the local lesion may be so trilling 
that the onset of the paralysis alone calls attention to the true nature of the 
trouble. It is proportionately less frequent in children than in adults. L. W. 
Rolleston's recent study of the subject indicates that the early use of anti¬ 
toxin diminishes the liability to paralysis. In 404 cases collected by Wood- 
head, the palate was involved in 155, the ocular muscles in 197, in 10 other 
muscles. Ninety-one of the patients died. 

Of the local paralyses the most common is that which affects the palate. 
This gives a nasal character to the voice, and, owing to a return of liquids 
through the nose, causes a difficulty in sw’allowing. The palate is seen to be 
relaxed and motionless, and the sensation in it is also much impaired. The 
affection may extend to the constrictors of the pharynx, and deglutition become 
embarrassed. Within two or three weeks or even a shorter time the paralysis 
disappears. In many cases the affection of the palate is only part of a general 
neuritis. Of other local forms perhaps the most common are paralyses of the 
eye-muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and 
loss of power»of accommodation. Facial paralysis is rare. -The neuritis may 
be confined to the nerves of one limb, though more commonly the legs or the 
arms are affected together. Very often with the palatal paralysis is associated 
a weakness of the legs without definite palsy but with loss of the knee-jerk. 

The multiple form of diphtheritic neuritis may begin with the palalal 
affection, or with loss of power of accommodation and loss of the tendon 
reflexes. This last is an important sign, which, as Bernhardt, Buzzard, and 
R. L. MacDonncll have shown, may occur early, but is not necessarily fol¬ 
lowed by other symptoms of neuritis. There is paraplegia, which may be 
complete or involve only the extensors of the feet. The paralysis may extend 
gild involve the arms and face and render the patient entirely helpless. The 
muscles of respiration muy be spared. 

Heart .—Irregularity of the heart is common. It was present iniiCLper cent 
of the Boston cases of White and Smith. A murmur at the apex or base of 
the heart is present in 94*per cent of all cases. This means of course that a 
majority of all young children with fever have a heart murmur. Only a few 
cases of diphtheria have serious heart symptoms, 36 out of the 946 cases spe- 
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daily studied. Rapid action, of the heart with gallop rhythm and epigastric 
paifl and tenderness are the moBt serious symptoms. The cases in which the 
pulse drops from 110 to 40 or 30 are usually very serious. The heart symp¬ 
toms are more common in the second or third week of the disease, and fatal 
dilatation of the heart may come on as late as the sixth or seventh week. It 
seems probable that the heart weakness is due to granular and fatty degen¬ 
eration of the muscle substance. Possibly in some of the casts there is degen¬ 
eration of the vagua, a view which is supported by the frequency of paralysis 
of the palate with vomiting and epigastric pain and tenderness. 

S erum Siclneas .—Strictly an effect of the treatment, “ Die Sorumkrank- 
lieit ” may be considered among the complications. ' In from eight to ten days 
after the inoculation there apjiears at the site an erythema or urticaria, 
which spreads rapidly over the body. There is usually oedema, local glandular 
enlargements, and in some cases albuminuria. There are pains and slight 
swelling in the joints, and moderate fever. The oedema and the morbilli¬ 
form and exudative rashes aft; the most striking features. Convalescence 
occurs on the third or fourth day. These symptoms have been shown to be 
due to the toxic effects of the horse serum. 

Sudden death has occurred in about 20 cases after the serum injection* 
(llosenau and Anderson). The serious symptoms come on within five or ten 
minutes of the injection with collapse, unconsciousness, and convulsions and 
death. The toxic effect is due to the alien serum, from which it is quite 
possible that before long the dangerous elements may be removed. 

Diagnosis.—The presence of the Ivlebs-Loeffler bacillus is regarded by bac¬ 
teriologists as the sole criterion of true diphtheria, and as this organism may 
be associated with *11 grades of throat affections, from a simple catarrh to a 
sloughing, gangrenous process, it is evident that in many instances there will 
be a striking discrepancy between the clinical and the bacteriological diagnosis. 

The bacteriological diagnosis is simple. The plan adopted by the New 
York Health Department is a model which may be followed with advantage in 
other cities. Outfits for making cultures, consisting of a box containing a 
tube of blood-serum and a sterilized swab in a test-tube, are distributed to 
about forty stations at convenient points in the city. A list of, these places 
is published, and a physician can obtain the outfit free of cost. The direc¬ 
tions are as follows: “The patient should be placed in a good light, and, if 
a child, properly held. In cases where it is possible to get a good view of the 
throat, depress the tongue and rub the cotton swab gently but freely against 
any visible exudate. In other eases, including those in which the exudate is 
confined to the larynx, avoiding the tongue, pass the swab far back and rub 
h freely against the mucous membrane of the phftrynx and tonsils. Without 
laying the swab down, withdraw the cotton plug from the culture-tube, insert 
the swab, and rub that portion of it which has touched tlie exudate gently but 
thoroughly all over the surface of the blood-serum. Do not push the swab. 
into the blood-serum, nor break the surface in any way. Then replace tfie 
swab in its own tube, plug both tubes, put them in the box, and return the 
culture outfit at once to the station from which ij; was obtained.’’ The culture- 
tubes which have been inoculated are kept in an inev^ator at 37° C. for twelve 
hours and are then ready for examination. Some prefer a method by which 
the material from the throat collected on a sterile swab, or, as recommended 
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by vou Esmarch, on small pieeeswf sterilized sponge, is sent to the laborulmv 
where the cultures and microscopical examination are made by a baeteriologiq. 

An immediate diagnosis without the use of cultures is often possible In- 
making a smear preparation of the exudate from the throat. The Klebs-hoef. 
fler bacilli may be present in sullieient numbers, and may bo quite character- 
istic to an expert. In this conned ion may be given the following statement 
by Park, who luts had such an exceptional experience: 11 The examination In 
£ competent bacteriologist of the bacterial growth in a blood-serum tula* which 
has been properly inoculated and kept for fourteen hours at the body tem¬ 
perature can be thoroughly relied upon in eases where there is visible mem¬ 
brane in the throat, if the culture is made during the period in which the 
membrane is forming, and no antiseptic, especially no mercurial solution, has 
lately been applied. In cases in which the disease is confined to ttie larynx or 
bronchi, surprisingly accurate results ean he obtained from cultures, but m u 
certain proportion of cases no diphtheria bacilli will be found in the tir-t 
culture, and yet will be abundantly present'in later cultures. We belicxc, 
therefore, that absolute reliance for a diagnosis can not be placed upon a single 
culture from the pharynx in purely laryngeal eases." 

Where a bacteriological examination can not be made, the practitioner mud 
regard as suspicious all forms of throat affections in children, and carry mil 
measures of isolation and disinfection. -In this way alone can serious emirs 
be avoided. It is not, of course, in the severer forms of membranous angina 
that mistake is likely to occur, but in the various lighter forms, many of wlmli 
are in reality due to the Klebs-l-outller bacillus. 

A large proportion of the eases of diphtheroid inflammation of the throat 
are duo to the streptococcus pyogenes. They are usually, milder, and the lia¬ 
bility-to general infection is iess intense; still, in scarlet fever and other spe¬ 
cific fevers some of the most virulent eases of throat disease which we sr, 
with intense systemic infection, are caused by this micro-organism. Tlie-r 
streptococcus cases arc probably much less numerous than the figures which 
I have given would indicate. The more careful examinations in the diphtheria 
pavilions of hospitals, particularly in Europe, have shown that in tin- large 
majority otj cases admitted the Klelis-Loefiler bacillus is present. 1 hair 
already referred, under the section on scarlet fever, to the question of tIn- 
diagnosis between scarlet fever With severe angina and diphtheria. 

Prognosis.—Tn hospital practice the mortality was formerly from lit* to 
SQ-PS-r cent. In the Boston City Hospital the d'ealli-ratc between 18SS .in<l 
1894 was only once below 40 per cent, and in 1892 and 1893 rose to nearly 
50 per cent. Following the introduction of antitoxin from 1895 lo 1903 tln- 
death-ratc has not once hden above 15 per cent, and of late years lias In-rii 
about 10 or 12 per cent (McCollom). In country places the disease may d |s - 
play an appalling virulence. In cases of ordinary severity the outlook i* ih |_ 
ally good. IIMklgHults.fronilinvolvenient of 'the larynx,* septic infe ct""i. 
sudden heart-fa ilure./diphtheritic paralysis, oceasiortgUy.Jiam-uoBHiia. mul 
tenetimes from.^oncho^uifiuiapnia occurring during convalescence. In 
England and Wales in 1903 there wore 6,077 deaths, compared with 9,130. the 
average number in the previous decennium (Tatham). Of late years the mor¬ 
tality has been steadily falling. Tn Boston during the ten years ending I9» 3 
the mortality per 10,000 of the living has ranged from 30.65 to 88.73. T’lic 
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mortality has greatly decreased, from 18.03 per 10,000 living in 1894 to 3 51 
in 1903 (McCollom). 

Pr qphyia xia.—Isolation of the sick, disinfection of the clothing and of 
cu'rything that has come in contact with the patient, careful scrutiny of the 
I mil der cases of,throat disorder, and more stringent surveillance in the period 
of convalescence are the essential measures to prevent the spread of the dis¬ 
ease. Suspected eases in families or schools should be at onde isolated or re¬ 
moved to a hospital for infectious disorders. When a death has occurred from 
diphtheria, the body should be wrapped in a sheet which has been soaked in 
a corrosive-sublimate solution (1 to 3,000). and placed in a closely sealed 
coffin. The funeral should always be private. 

In cases of well-marked diphtheria these precautions are usually carried 
out, but the chief danger is from the milder ca<e<. particularly the ambulatory 
form, in which the disease has perhaps not, been suspected.’ Rut from such 
patients mingling with susceptible children the disease is often conveyed. The 
healthy children in a family in ’which diphtheria exists may carry tire disease 
to their se l lool- f allows. The question of the influence of isolation hospitals 
on Ihe spread of the di-case ha-, I think, hcen solved in Boston, a city which 
lias suffered torrihl.v from diphtheria. The ratio of mortality per 10.000 living 
in 1893 was 11+, and in 1891 it was J!) In 1895 the 'infections pavilion 
was opened. Prior to that year only about 10 per cent of the reported eases 
were treated in hospital; in succeeding years 50 per cent were treated in hos¬ 
pital. In 1898 the mortality per 10,000 had fallen to 3, and in 1899 it 
was -1.9. 

A very important matter in the prophylaxis relates to the period of con¬ 
valescence. It has been sltown bv numerous observations that, after all the 
membr ane ha s cleared away, virulent bacilli may persist-in, the throat from 
periods ranging from six weeks to six months, or even longer. There is evi¬ 
dence to show that the disease may bo communicated l>v such patients, so that 
isolation should be continued in any given case until the bacteriological exami¬ 
nation. shows tl»t the throat is free. 

It can not he too strongly emphasized that the important elements in the 
prophylaxis of diphtheria are the rigid scrutiny of the milder tyyes of throat 
a fleet ion, and the thorough isolation and disinfection of the individual 
patients. 

('arelul attention sltouhl bo given to the throats and mouths of children, 
particularly to the teeth and tonsils, ns Cnillo has urged. Swollen and enlarged 
tmi-ils should be removed. In persons exposed, the antiseptic mouth washes, 
sll, 'li as corrosive sublimate (1 to 10,00(1). chlorine water (1 to 1.100). or swab- 
I'ing the throat with a diluted Lnefller's solution. Should he employed. 

Treatment. —The important points are hygienic measures to prevent the 
s prond of the malady, local treatment, of the throat to destroy the bacilli, medi- 
fation, general or specific, to counteract the effects of the toxins, and, lastly, 
’° the complications and sequela 1 . 

(") Hygienic Measures. —The patient should he in a room from which 
1,1 carpets, curtains, and superfluous furniture have been remousl. Tito tom- 
Pj ntture should be about U8°, and thorough ventilation should be secured. 

I a ’ r may bcJccpt moist by a kettle or a steam-atomizer. If possible, only 

aujsc, tho child's mother, and the doctor should come in contact with the 
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patient. During the visit the physician should wear a linen overall,* and on 
leaving the room he should thoroughly wash his hands and face in a eorrosive- 
sublimate solution. The strictest quarantine should be employed against other 
members in the house. 

(6) Local Tbeatment. —In mild cases the throat symptoms are alone 
prominent. Vigorous local treatment from the outset should be carried out, 
taking especial care in all instances to avoid mechanical injury to the tissues. 
A very large number of solutions have been recommenced. They are best 
employed with a swab of cotton-wool or a soft sponge, or irrigation with hot 
antiseptic solutions may be used. The direct application with a swab of cot¬ 
ton-wool or sponge is, as a rule, effective. In many young children it is really 
a most trying procedure to carry out the treatment, and sometimes one is 
compelled to desist. The jauise should hold the child on her knees, well 
wjapped in a shawl, with its head resting on her shoulder. The nose is then 
held, and so soon as the child opens its mouth,® cork shotijpkbe placed between 
the molar teeth. The-local application can then he made, or thorough irriga¬ 
tion carried out. In infants the disinfecting fluids are sometimes better 
applied through the nostrils. The following solutions may be employed: 

Loefller's solution: Menthol, 10 grammes dissolved in toluol to 30 cc. 
Liq. Ferri scsquichlorati, 4 cc.; alcohol absol.. (iO cc. 

Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, 3 
grammes to the litre. 

Carbolic acid, 3 per cent in 30 per cent alcohol solution, is much employed; 
some prefer to touch the small spots of exudate with pure carbolic acid. 

Another solution is: The tincture of the perehloride of iron, a drachm 
and a half, in glycerine, one ounce, water, one ounce, with from 15 to ‘til 
minims of carbolic acid. Chlorine water, boric acid, peroxide of hydrogen, 
iodoform, lactic acid, trypsin, and papain arc also recommended. 

Loefller’s solution, which has been given a very thorough trial, is perhaps 
the most satisfactory. 

Nasal diphtheria requires prompt and thorough disinfection of the pas¬ 
sages. Jacobi recommends chloride of sodium, saturated boric acid, or 1 
part of bichloride of mercury, 35 of chloride of sodium, and 1,000 of water, 
or the 1-per-cent solution of carbolic acid. Loefller’s solution may bo diluted 
and applied with a syringe or a spray. To be effectual the injection must he 
properly given. The nurse should be instructed to pass the nozzle of the 
syringe horizontally, not vertically; otherwise the fluid will return through 
the same nostril. 

When the larynx becomes involved, a steam tent may be arranged upon 
the hed, so that the child may breathe an atmosphere saturated with moisture. 
If the dyspnoea becomes urgent, an emetic of sulphate of zinc or ipecacuanha 
may be given. When the signs of obstruction arc marked there should be no 
delay in the performance of intubation or tracheotomy. 

Hot applications to the neck are usually very grateful, particularly to 
young children, though in the case of older children and adults the ice poul¬ 
tices are to be preferred. 

(c) General Measures.— The food should be liquid—milk, beef jui<<s 
barlejuiater, albumen water, and soups. The child should he encouraged 1° 
drink water freely. When the pharyngeal involvement is yexy.gijiftt.and s" ;; t- 
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owing fopnfnl. nutritiyejjpcmata should bA used. In cases with severe con- 
if’i'tntinnal aymptmnB stimulants should be given early. 

Medicines given internally are of very little avail in the disease. There 
s still a widespread belief in the profession that forms of mesciiIX4tC„bene- 
ficjftl. The tincture of the perchlorido of iron is also very warmly recom¬ 
mended. We are still, however, without drugs which can directly counteract 
,he tox-albumins of this disease, and we must rely on general ^measures of feed- 
ng and stimulants to support the strength. 

The convalescence of the disease is not without its dangers, and patients 
diould be very carefully watched, particularly if there are signs of heart 
weakness. 

The diphtheritic paralysis requires rest in bed, and in those cases in which 
lie heart rhythm is disturbed the avoidance of sudden exertion. In the 
•lironic forms with wasting, massage, electricity, and strychnine are invaluable 
lids. If swallow^Bbecomes vgry difficult, the patient must be fed with the 
itomach'-tulie, widen is very much preferable to feeding per rrclum. 

(d) Antitoxin Thbat.mext. —As the years go on additional experience 
ins shown that, thoroughly carried out, this method of treatment is both safe 
ind efficacious. There are no reasonable grounds for skepticism on the part of 
ntelligent practitioners, and still less on the part of those in charge of the 
lospitals for infectious diseases. 

The principle of action depends on the circumstance that the blood-scrum 
if an animal rendered immune, when introduced into another animal, protects 
it from infection with the diphtheria bacilli, and has also an important cura¬ 
tive influence upon diphtheria, whether artificially given to animals, or spon¬ 
taneously acquired by man. In the preparation of the blood-scrum a uniform 
standard strength is procured. The antitoxin unit is the amount of antitoxin 
which, injected into a guinea-pig of 250 grammes in weight, neutralizes 100 
times the minimum fatal dose of toxin of standard strength. 

Dosage .—This is one of the most important questions relating to the use 
of the antitoxin. J. II. McOollom, of the Boston City Hospital, who has prob¬ 
ably lmd a richer experience with the disease than any man in the United 
States, insists that the guiding practice in the use of the antitoxin is to give it 
until the characteristic effects arc produced, whether 4,000 or 70.000 units be 
required for this result. He very rightly remarks that in the case of a patient 
ill with diphtheria there is no way of estimating the quantity of toxin gener¬ 
ated by the membrane, and therefore one must administer the agent until the 
characteristic effect is produced—viz., the shriveling of the membrane, the 
diminution of the nasal discharge, the correction of the fetid odor, and a gen¬ 
eral improvement in the condition of the patient. No case, he says, in the 
acute stage should he considered hopeless. “ When one sees a patient with 
'Membrane covering the tonsils and uvula, profuse sanious discharge from the 
nose, spots of ecchymosis on the body and extremities, cold, clammy hands 
a "d feet, a feeble pulse, and the nauseous odor of diphtheria, and finds that 
nfler the administration of'10,000 units of antitoxin in two doses the condi- 
I'on of the patient improves slightly; that after 10,000 units more have been 
given there is a marked abatement in the severity of the symptoms; that when 
an additional 10,000 units have been given the patient is apparently out of 
danger, and eventually recovers—one must believe in the curative power of 
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antitoxin. When one sees a patient in whom the intubation tubo has been 
repeatedly clogged, when the hopeless condition of the patient changes for the 
better after the administration of 50,000 units,, one can not help but be con¬ 
vinced of the importance of giving large doses of antitoxin in the very severe 
and apparently hopeless cases. In the majority of instances thes&iarge doses 
are not required, particularly if the patients are seen early in the attack, 4,900 
to 6,000 units being enough to produce the characteristic effect on the mem¬ 
brane.” • • 

’Favorable effects are seen in improvement in both the local and general 
condition. The swelling of the fauces subsides, the membrane begins to dis¬ 
appear, the temperature falls, and the pulse becomes slower. 

Untoward Effects .—Of these the most Common are urticaria and arthral¬ 
gia,, but they are trifling and unimportant. Abscess is rare. 

Results .—Of 183,256 cases treated in 150 cities previous to the serum 
period, the mortality was 38.1 per cent. Since the introduction of serum 
132,548 cases have been treated, with a mortality of 11.6 per cent. Leaving 
out those not treated with the serum, the mortality was 0.8 per cent (Edam 
Rosenthal). The figures of the Boston City Hospital have already been gi\cn 
and are of special value, as the number of cases is large, the character severe, 
and the Director of the South Department, Dr. McCollom, has had faith in 
the treatment and courage in carrying it out. 

In Chicago, from 1888 to 1805, the total number of deaths from diph¬ 
theria was 11,188. From 1896 to 1003, the period during the use of anti¬ 
toxin, the deaths were 6,088, a decrease of 17 per cent. Of 586 cases treated 
on the first day of the disease there were only 2 deaths; of 036 cases treated 
later than the fourth day there were 216 deaths (A. ]{. Reynolds). 

Immunization for the Prevention of Diphtheria .—Persons exposed to diph¬ 
theria may be protected by a sufficient dose of the antitoxin. Children, par¬ 
ticularly, should receive an immunizing injection at once, 'flic minimum do-o 
should be 500 units for a child under two years of age; for older children and 
adults larger doses (500 to 1,000) are employed, which may be repeated in a 
few days if necessary. In New York (city) since January, 1895, 13,000 per¬ 
sons have begp. so treated, of whom only 40 contracted the disease and only 
one died. 


XVH. ERYSIPELAS. 

Definition. —An acute, contagious disease, characterized by a special in¬ 
flammation of the skin caused by streptococcus eryni point os seu pyogenes. 

Etiology.—Erysipelas is'a widespread affection, endemic in most com¬ 
munities, and at certain seasons epidemic. We nro as yet ignorant of the 
atmospheric or telluric influences which favor the diffusion of the poison. 

It is particularly prevalent in the spring of the year. Of 2,012 cases col¬ 
lected by Anders, 1,214 occurred during the first live months of the year. 
April had the largest number of cases. The affection prevails extensively m 
old, ill-ventilated hospitals and institutions in which the sanitary conditions 
are defective. With the improved sanitation of late years the number of cases 
has materially diminished. It has licen observed, however, to break out in new 
institutions under the most favorable hygienic circumstances. Erysipelas is 
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both contagious and inoculable; but, except finder special conditions, the poi¬ 
son is not very virulent and docs not seem to act at any great distance. It 
can be conveyed by a third person. The poison certainly attaches itself to the 
furniture, balding, and walls of rooms in which patients have been confined. 

The disposition to the disease is widespread, but the susceptibility is 
specially marked in the case of individuals with wounds or abrasions of any 
sort. Recently delivered women and persons who have been the subjects of 
surgical operations are particularly prone to it. A wound, however, is not 
necessary, and in the so-called idiopathic form, although it may be dillicult to 
say that there was not a slight abrasion about the nose or lips, in very many 
cases there! certainly is no observable external lesion. 

Chronic alcoholism, debility, and Bright’s disease are predisposing agents. 
Certain persons show a special susceptibility to erysipelas, and it may recur 
in them repeatedly. There are instances, too, of a family predisposition. 

The specific agent of the disease is a streptococcus growing in long chains, 
which is included under the grtfup name Streptococcus pyogenes, with which 
Streptococcus erysipciatos appears to lie identical. The fever and constitu¬ 
tional symptoms are due in great part to the toxins; the more serious visceral 
complications are the result of secondary metastatic infection. 

Immunity .—Susceptible animals can be rendered immune to virulent 
streptococci by repeated non-lethal injections of cultures. Marmorek’s pro¬ 
tective serum, prepared by inoculating the horse and other animals with cul¬ 
tures of intensified virulence, belongs to the bactericidal and not to the anti¬ 
toxic sera. Notwithstanding some apparently favorable results, its value in 
the treatment of human infections has not been demonstrated. 

Morbid Anatomy. —Erysipelas is a simple inflammation. In its uncom¬ 
plicated forms there is seen, post mortem, little; else than inflammatory oedema. 
Investigations have shown that the cocci are found chiefly in the lymph-spaeds 
and most abundantly in the zone of spreading inflammation. In the unin- 
'olved tissue beyond the inflamed margin they are to be found in the lymph- 
xessels, and it is here, according to Mctschnikoff and others, that an active 
warfare goes on between the leucocytes and the cocci (phagocytosis). In more 
extensive and virulent forms of the disease there is usually suppuration. 

Infarcts occur in the lungs, spleen, and kidneys, and there may be the gen¬ 
eral evidences of pyamiie infection. Some of the worst cases of malignant 
endocarditis arc; secondary to erysipelas; thus, of 23 cases, 3 occurred in con¬ 
nection with this disease. Septic pericarditis and plenritis also occur. As 
fiist mentioned, the disease may in rare cases extend to and involve the 
meninges. Pneumonia is not a very common complication. Acute nephritis 
is also met with; it is often ingrafted upon an old-chronic trouble. 

Symptoms.—The following description applies specially to erysipelas of the 
face and head, the form of the disease which the physician is most commonly 
called upon to treat. 

The incubation is variable, probably from three to seven days. 

The stage of invasion is often marked by a rigor, and followed by a rapid 
rise in the temperature and other characteristics of an acute fever. When 
Nmre is a local abrasion, the spot is slightly reddened; but if the disease is 
allopathic, there is seen within a few hours slight redness over the bridge of 
tin; nose and on the cheeks. The swelling and tension of the skin increase and 
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within twenty-four hours the external symptoms are well marked. «The skin 
is smooth, tense, and (edematous. It looks red, feels hot, and the superficial 
layers of the epidermis may be lifted as small blebs. The patient complains of 
an unpleasant feeling of tension in the skin; the swelling rapidly increases; 
and during the second day the eyes are usually closed. The first-affected pails 
gradually become pale and less swollen as the disease extends at the periphery. 
When it reache*the forehead it progresses as an advancing ridge, perfectly well 
defined and raised; and often, on palpation, hardened extensions can be felt 
beneath the skin which is not yet reddened. Even in a case of moderate scuir- 
ity, the face is enormously swollen, the eyes are closed, the lips greatly (edema¬ 
tous, the cars thickened, the scalp is swollen, and the patient’s features arc 
quite unrecognizable. The formation of blebs is common on the eyelids, cars, 
and forehead. The cervical lyiuph-glands are swollen, but are usually masked 
in the oedema of the neck. The temperature keeps high without marked remis¬ 
sions for four or five days and then defervescence takes place by crisis. Lcu- 
coeytosis is present. Kirkbride has noted tfte presence in one case of leiicm 
and tyrosin in the urine. The general condition of the patient varies much 
with his previous state of health. In old and debilitated persons, particularly 
in those addicted to alcohol, the constitutional depression from the outset mav 
be very great. Delirium is present, the tongue becomes dry, the pulse feeble, 
and there is marked tendency to death from toxtemia. In the majority of 
cases, however, even with extensive lesions, the constitutional disturbance, con¬ 
sidering the height of the fever range, is slight. The mucous membrane of the 
mouth and throat may be swollen and reddened. The erysipelatous inflamma¬ 
tion may extend to the larynx, but the severe oedema of this part occasionally 
met with is commonly due to the extension of the inflan\jnation from without 
inward. 

There are cases in which the inflammation extends from the face to the 
neck, and over the chest, and may gradually migrate or wander over the greater 
part of the body (/?. miijrans). 

The close relation between the erysipelas coccus and the pus organisms is 
shown by the frequency with which suppuration occurs in facial erysipelas. 
Small cutaneous abscesses are common about the cheeks and forehead ami 
neck, and beneath the scalp large collections of pus may accumulate. Sup¬ 
puration seems to occur more frequently in some epidemics than in others, and 
at the Philadelphia Hospital one year nearly all the cases in the erysipelas 
wards presented local abscesses. 

Complications.—Meningitis is rare. The cases in which death occurs will 
marked brain symptoms do not usually show, post mortem, meningeal 
affection. 

Pneumonia is an occasional complication. Ulcerative endocarditis ami 
septicaemia, are more common. Albuminuria is almost constant, particularly 
in persons over fifty. True nephritis is occasionally s(xm. Da Costa hm 
called attention to curious irregular returns of the fever which occur during 
convalescence without any aggravation of the local condition. 

The diagnosis rarely presents any difficulty. The mode of onset, the rap» 
rise in fever, and the characters of the local disease are quite distinctive. 

Prognosis.—Healthy adults rarely die. The general mortality in hospital' 
is about 7 per cent, in private practice about 4 per cent (Anders). In I' 11 
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new-bonf, when the disease attacks the navel, it is almost always fatal. In 
drunkards and in the aged erysipelas is a serious affection, and death may 
result either from the intensity of the fever or, more commonly, from toxaemia. 
The wandering or ambulatory erysipelas, which has a more protracted course, 
may cause death from exhaustion. 

Treatment. —Isolation should be strictly carried out, particularly in hos¬ 
pitals. A practitioner in attendance upon a case of erysipelas should not 
attend cases of confiribment. 

The disease is self-limited and a large majority of the cases get well with¬ 
out any internal medication. I can speak definitely on this point, having, at 
the Philadelphia Hospital, treated many cases in this way. The diet should 
be nutritious and light. Stimulants are not required except in the old and 
feeble. For the restlessness, delirium, and insomnia, chloral or the bromides 
may be given; or, if these fail, opium. When the fever is high the patient 
may be bathed or Sponged, or, ijj private practice, if there is an objection to 
this, antipyrin or antifebrin may be given. 

Of internal remedies believed to influence the disease, the tincture of the 
pcrehlorido of iron has been highly recommended. At the Montreal General 
Hospital this was the routine treatment, and doses of half a drachm to a 
drachm were given every three or four hours. I am by no means convinced 
that it has any special action; nor, so far as I know, has any medicine, given 
internally, a definite control over the course of the disease. 

Of local treatment, the injection of antiseptic solutions at the margin of 
the spreading areas has been much practised. Two-pcr-ceut solutions of car¬ 
bolic acid, the corrosive sublimate and the hiniodide of mercury have been 
much used. The injection should he made not into but just a little beyond 
the border of the inflamed patch. F. P. Henry has treated a large number 
of cases at the Philadelphia Hospital with the last-mentioned drug, and this 
mode of practice is certainly most rational. 

Of local applications, iehthyol is at present much used. The inflamed 
regidn may he covered with salicylate of starch. Perhaps as good an appli¬ 
cation as any is cold water, which was highly recommended by Hippocrates. 


XVIII. SEPTICAEMIA ANT) PYAEMIA. 

Certain terms must first he defined. 

An infection is the morbid process induced by the invasion and growth in 
the body of pathogenic micro-organisms. An infection may be local, as in 
a boil, or general, as in some cases of anthrax. 

An intoxication is the morbid condition caused by the absorption of toxins, 
hi large part derived from pathogenic organisms. The term saprcebiici is the 
"Univalent of septic intoxication. 

A hard-and-fast line can not lie drawn between an infection and an intoxi- 
ftilion, but agents of infection alone aTe cnpable of reproduction, whereas those 
j°f intoxication are chemical poisons, some of which are produced by the agency 
I bacteria, or by vegetable and animal cells. Infections diseases ivhicl^ are 
I C0| »niunicated directly from one person to another are termed contagious, and 

infecting agent is sometimes spoken of as a contngium. “ Whether or not 
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an infectious disease is contagious in the ordinary sense depends upon tli<> 
nature of the infectious agent, and especially upon the manner of its elimina¬ 
tion from and reception by the body. Most but not all contagious diseases are 
infectious. Scabies is a contagious disease, but it is not infectious ” (Welch). 

There are three chief clinical types of infection. 

« 

1. Local Infections with the Development^* Toxins. 

This is the common mode of invasion of many of the diseases which we 
have already considered. Tetanus, diphtheria, erysipelas, and pneumonia are 
diseases which have sites of local infection in which the pathogenic organisms 
develop; but the constitutional effects are caused hy the absorption of the poi¬ 
sonous products. The diphtheria toxin produces all the general symptoms, Iln> 
tetanus toxin every feature, of the di-ease without the presence of their re¬ 
spective bacilli. Certain of the symptoms foyowing the absorption of the tox¬ 
ins are general to all; others are special and peculiar, according to the organ¬ 
ism which produces them. A chill, fever, general malaise, prostration, rapid 
pulse, restlessness, and headache arc the most frequent. With but few excep¬ 
tions the febrile disturbance is the most common feature. The most serious 
effects are seen upon the nervous sy-fent and upon the heart, and the grant\ 
of the symptoms on the part of these organs is to some extent a measure of the 
intensity of the intoxication. The organisms of certain local infections pro¬ 
duce poisons which have special actions; tints the diphtheria toxin, hesnlc- 
having the effects already referred to, is especially prone to attack the nervous 
system and to cause peripheral neuritis. The tetanus toxin has a specific 
action on tlie motor neurones. • 


2. Septio.emta. 

Formerly, and in a surgical sense, the term “ septicaemia ” was used tn 
designate the invasion of the blood and tissues of the body by the orgam-ms 
of suppuration, but in the medical sense the term may be applied to any con¬ 
dition in xvhich, with or without a local site of infection, there is micmlnr 
invasion of \he blood and tissues, but without metastatic foci of suppuration 
Owing to the great development of bacteria in the blood, and in order to -epa- 
rate it sharply from local infectious processes with toxic invasion of the l»uh 
it is proposed to call this condition bactenemia; toxaemia denotes the Intici 
state. 

(a) Progressive Septioajmia from Local Infection. —The conimoi 
streptococcus and staphylouoecus infection is as a rule first local, and the l"\ 
ins alone pass into the blood. In other instances the cocci appear in the hie" 1 
and throughout the tissues, causing a septicaunia which intensifies greatly tin 
severity of the ease. Other infections in which the bacterial invasion, local a 
first, may become general are pneumonia, typhoid fever, anthrax, gonorrh"' i| 
and puerperal fever. 

The clinical features of this form are well seen in the eases of piiei'p" 1,1 
septicaemia or in dissection wounds, in which the course of the infection mu. 
be traced along the lymphatics. The symptoms usual!v set in within t xxI'l'ly 
four hours, and rarely later than the third or fourth day. There is a d" 1 
or chilliness, with moderate fever at first, which gradually rises and is ma' k«' 1 
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by daily remissions and even intermissions. The pulse is small and com¬ 
pressible, and may reach 120 or higher. Gastro-intestinal disturbances are 
common, the tongue is red at the margin, and the dorsum is dry and dark. 
There may be early delirium or marked mental prostration and apathy. As 
the disease progresses there may be pallor of the face or a yellowish tint. 
Capillary hmmorrhages are not uncommon. 

In streptococcus cases we are beginning to recognize the fact that these 
infections are not idways so serious as we thought. Death may occur within 
twenty-four hours or be delayed for several days, even for weeks, and recovery 
may occur. One case recently showed streptococci in the blood for six weeks, 
but ultimately recovered (Cole). On post-mortem examination there may be 
no gross focal lesions in the viscera, and the seat of infection may present only 
slight changes. The spleen is enlarged and soft, the blood may bo extremely 
dark in color, and hamiorrlmges arc common, particularly on the serous sur¬ 
faces. Neither tljrombi nor emboli are found. Certain clinical features sepa¬ 
rate the streptococcus from I lie*'staphylococcus infection, chiefly in the absence 
of delirium, a rather abnormal mental acuteness, and in the presence of a 
greater degree of amentia. 

Many instances of septicamiia are combined infections; thus in diphtheria 
streptococcus septicamiia is a common, and the most serious, event. The local 
disease and the symptoms produced by absorption of the toxins dominate the 
clinical picture; but the features are usually much aggravated by the systemic 
invasion. A similar infection may occur in typhoid fever and in tuberculosis, 
and may obscure the typical picture. These secondary septicaemias are caused 
most frequently by the streptococcus, but may result from the invasion of 
other bacteria. 

(6) General Septic.emia without Recognizable Local Infection.— 
Cryptogenetic Septiivmias. —This is a group of very great interest to the 
physician, the full importance of which we are only now beginning to recog¬ 
nize. 

The subjects when attacked may be in perfect health; more commonly they 
are already weakened by acute or chronic illness. The pathogenic organisms 
are varied. Streptococcus pyogenes is the most common; the forms of 
staphylococcus more rare. Other occasional causal agents are Micrococcus 
hmcrolatus (pneumococcus), Hacillus proteus, and Itncillus pyocynncus. Be¬ 
tween May 1, 1802, and June 1, 1803. there were examined in the post-mortem 
room from my wards 21 cases of general infection, of which 13 were due to 
Streptococcus pyogenes, 2 to Staphylococcus pyogenes, and 6 to the pneumo¬ 
coccus. In 1!) of those ease's the patients were already the subjects of some 
other malady, which was aggravated, or in most instances terminated, by the 
general septicamiia. The symptoms vary somewhat with the character of the 
micro-organisms. Tn the streptococcus eases there may' be chills with high, 
irregular fever, and a more characteristic septic state than in the pneumo- 
coceus infection. 

Most of these cases come correctly under the term "cryptogenetic septi- 
«rrnia ” as employed by Leubc, inasmuch as the local focus of infection is 
11 °t evident during life, and may not be found after death. Although most 

these cases are terminal infections, yet it is well to bear in mind that there 
ar ° instances of this type of affection coming on in apparently healthy persons. 
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The fever may be extremely irregular, characteristically septic, and.persist 
for many weeks. Foci of suppuration may not develop, and may not be found 
even at autopsy. I have on several occasions met with cases of an intermit¬ 
tent pyrexia persisting for weeks, in which it seemed impossible to give any 
explanation of the phenomena, and some which ultimately recovered, and in 
which tuberculosis and malaria could be almost positively excluded. These 
cases require to .be carefully studied bacteriologically. Dreschfeld has de¬ 
scribed them as idiopathic intermittent fever of pyaen^e character. Local 
symptoms may be absent, though in three of <his cases there was enlargement 
of the liver, and in two the condition was a diffuse suppurative hepatitis. The 
pyocyanic disease, or cyano-pysemia, is an extremely interesting form of infec¬ 
tion with Bacillus pyocyaneus, of which a larger number of cases have been 
reported of late years. (See Wollstein’s paper, Archives of Pediatrics, Octo¬ 
ber, 1897, and Barker, Jour. Am. Med. Assoc., 1897.) 

3. Septico-py^m^s. 

The pathogenic micro-organisms which invade the blood and tissues may 
settle in certain foci and there cause suppuration. When multiple abscesses 
are thus produced in connection with a general infection, the condition is 
known as pyremia or, perhaps better, septico-pyajmia. There are no specific 
organisms of suppuration, and the condition of pyaemia may be produced by 
' organisms other tlian the streptococci and staphylococci, thougli these are the 
most common. Other forms which may invade the system and cause foci of 
suppuration are Micrococcus lanceolatus, the gonococcus. Bacillus coli, Bacillus 
typhosus, Bacillus proteus, Bacillus pyocyaneus, Bacillus in/luenzce, and very 
probably the anaerobic bacteria of Veillon and Zuber. In a large proportion of 
all cases of pyaemia there is a focus of infection, either a suppurating exter¬ 
nal wound, an osteomyelitis, a gonorrhoea, an otitis media, an empyema, or an 
area of suppuration in a lymph-gland or about the appendix. In a large 
majority of all these eases the common pus cocci are present. 

In a suppurating wound, for example, the pus organisms induce hyaline 
necrosis in the smaller vessels with the production of thrombi and purulent 
phlebitis. The entrance of pus organisms in small numbers into the blood 
does not necessarily produce pyaemia. Commonly the transmission to various 
parts from the local focus takes place by the fragments of thrombi which puss 
as emboli to different parts, where, if the conditions are favorable, the pus 
organisms excite suppuration. A thrombus which is not septic or contami¬ 
nated, when dislodged and impacted in a distant vessel, produces at most only 
a simple infarction; but, coming from an infected source and containing pus 
microbes, fcn independent centre of infection is established wherever the cm- 
boluJWy lodge. These independent suppurative centres in pyaemia, known a* 
embolic or metastatic abscesses, have the following distribution: 

(а) In external wounds, in osteo-myelitis, and in acute phlegmon of fI k 
akin, the embolic particles very frequently excite suppuration in the lungs 
producing the well-known wedge-shaped pysemie infarcts; from these, or rarcl; 
by paradoxical embolism, or direct passage of bacteria or minute embol 
through the pulmonary capillaries, metastatic foci of inflammation may occu 
in other parts. 

(б) Suppurative foci in the territory of the portal system, particularly is 
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the intdfetines, produce metastatic abscesses !n the liver with or without sup¬ 
purative pylephlebitis. 

Endocarditis is an event which is very liable to occur in all forms of sep- 
ticsemia, and modifies materially the character of the clinical features. Strep¬ 
tococci and staphylococci are the most common organisms present in the vege¬ 
tations, but the pneumococci, gonococci, tubercle bacilli, typhoid bacilli, 
anthrax bacilli, and other forms have been isolated. The vegetations which 
grow at the site of*the valve lesion become covered with thrombi, particles 
of which may be dislodged and carried as emboli to different parts of the body, 
causing multiple abscesses or infarcts. 

Symptoms of Septico-pyemia. —In a case of wound infection, prior to the 
onset of the characteristic symptoms, there may be signs of local trouble, and 
in the case of a discharging wound the pus may change in character. The 
onset of the disease is marked by a severe rigor, during which the temperature 
rises to 103° or 104° and is fojlowed by a profuse sweat. These chills are 
repeated at intervals, either daily or every other day. In the intervals there 
may be slight pyrexia. The constitutional disturbance is marked and there 
are loss of appetite, nausea, and vomiting, and, as the disease progresses, rapid 
emaciation. Transient erythema is not uncommon. Local symptoms usually 
occur. If the lungs liecomc involved there arc dyspnoea and cough. The 
physical signs may be slight. Involvement of the pleura and pericardium is 
common. The anaemia, often profound, causes great pallor of the skin, which 
later may be bile-tinged. The spleen is enlarged, and there may be intense 
pain in the side, pointing to perisplenitis from embolism. Usually in the 
rapid cases a typhoid state supervenes, and the patient dies comatose. 

In the chronic cases the disease may be prolonged for months; the chills 
recur at long intervals, the temperature is irregular, and the condition of the 
patient varies from month to month. The course is usually slow and progress¬ 
ively downward. 

Diagnosis. —Pyaemia is a disease frequently overlooked and often mistaken 
for other affections. 

Cases following a wound, an operation, or parturition are readily recog¬ 
nized. On the other hand, the following conditions may be overlooked: 

Osteo-myclitis. —Here the lesion may be limited, the constitutional symp¬ 
toms severe, and the course of the disease very rapid. The cause of the trouble 
may be discovered only post mortem. 

So, too, acute septieo-pyicmirt may follow gonorrhoea or a prostatic abscess. 

Cases are sometimes confounded with typhoid fever, particularly the more 
chronic instances, in which there are diarrhoea, great prostration, delirium, 
and irregular fever. The spleen, too, is often enlarged. The marked leueo- 
cytosis is an important differential point. 

In some of the instances of ulcerative endocarditis the diagnosis is very 
ilillieult, particularly in what is known as the typhoid, in contradistinction 
to the septic, type of this disease. In acute miliary tuberculosis the symp¬ 
toms occasionally resemble those of septicaemia, more commonly those of 
typhoid fever. 

The post-febrile arthritides, such as occur after scarlet fever and gonor¬ 
rhoea, are really instances of mild septic infection. The joints may some¬ 
times suppurate and pyaemia develop. So, also, in tuberculosis of the kidneys 
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and calculous pyelitis recurring rigors and sweats due to septic mfeotion arc 
common. In some latitudes septic and pya>mic processes aie too often con¬ 
founded with malaria. In early tuberculosis, or even when signs of excava¬ 
tion are present in the lungs, and in cases of suppuration in various parts, 
particularly empyema and abscess of the liver, the diagnosis of malaria is 
made. The practitioner may take it as a safe rule, to which he will And very 
few exceptions, that an intermittent freer which resists quinine, is not malaria. 

Other conditions associated with chills which may be mistaken for pvsenna 
are profound anannin, certain cases of Hodgkin’s disease, the hepatic inter¬ 
mittent fever associated with the lodgment of gall-stones at the orifice of the 
common duct, rare cases of essential fever in nervous women, and the inter¬ 
mittent fever sometimes seen in rapidly growing cancer. 

Treatment. — (a) Surgical .—In pyaemia, where the pus is accessible, free 
evacuation and drainage is often the only treatment required. In a case of 
cmpya'ina with weeks of high and irregular fever the day after operation the 
temperature is normal, and may remain so. 'Pn some cases with a local infec¬ 
tion Bier's method of hypertemia has been used with success, hut where tlie 
focus of manufacture of the poison is accessible tlit*, knife should ho used. 
Unfortunately, in only too many cases the focus of infection is not accessible; 
it then is a septieamiia, and for such cases the bacteriologists ha\e intro¬ 
duced the treatment with vaccines. 

(6) Vaccine Treatment .—By blood cultures or by cultures from the focus 
of infection the organism is isolated, then a vaccine is prepared, and. if 
Wright’s method is followed, the use and dose are regulated by the opsonic 
index of the patient. In many cases where the germ can not he isolated and 
the condition is one of septic fever the ordinary antistiicptococcus serum is 
used, or one of the polyvalent sera, flood results are obtained in a few eases, 
and we are working in the right direction, hut the method is as yet only in the 
experimental stage. 

(c) Drugs .—There arc none which control septic fever. The coal-tar 
products are of doubtful service. Quinine may he used. Cold bathing is 
much the best measure to control the fever. 

1. Tkhminai. In ski'tions. 

There is truth in the paradoxical statement that iicrsons rarely die of the 
disease with which they suffer. Socondaiy, terminal, infections carry off many 
of the incurable cases. Flexner analyzed 255 cases of chronic renal and cardiac 
disease in which complete bacteriological examinations were made at autop-y- 
Excluding tuberculous infection, 213 ga\e positive, and 42 negative results. 
The infections may be local or general. The former are extremely common, 
and are found in a large proportion of all cases of Bright’s disease, arterio¬ 
sclerosis, heart disease, cirrhosis of the liver, and other chronic disorders. 
Affections of the Berous membranes (acute pleurisy, pericarditis, or perito¬ 
nitis), meningitis, and endocarditis are the most frequent lesions. It is l”’ r ' 
haps safe to say that the majority of eases of advanced nrterio-aclerosis ana 
of Bright’s disease succumb to these intcrcurrenl infections. The inf<«l ,vc 
agents are very varied. The streptococcus is the most common, but the l" 11 ' 11 ' 
ihococcus, staphylococcus and gonococcus, and the proteus, pyocyaneus. :uld 
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irsis bacilli arc also met with. It is surprising in how many instances of 
artcrio-sclerosis, of chronic heart disease, of Bright’s disease, and particularly 
of cirrhosis of the liver in Flexner’s series the fatal event was determined by 
an acute tuberculosis of the peritonamm or pleura. 

The general terminal infections arc somewhat less common. Of 85 cases 
of chronic renal disease in which Flexner found micro-organisms at autopsy, 
38 exhibited general infections; of 18 cases of chronic cardiflc disease, in 11 
the distribution of lftteteria was general. The blood-serum of persons suffer¬ 
ing from advanced chronic disease was found by him‘to be less destructive to 
the staphylococcus aureus than normal human serum. Other diseases in which 
general terminal infection may occur are Hodgkin’s disease, leukicmia, and 
chronic tuberculosis. 

And, lastly, probably of the same nature is the terminal entero-colitis 80 
frequently met with in chronic disorders. 

>• 

XIX. RHEUMATIC FEVER. 

Definition. —An acute, non-contagious fever, dependent upon an unknown 
infective agent, and characterized by multiple arthritis and a marked tendency 
to inflammation of the tibrous tissues. • 

Etiology.—DisTUinrriox ,v\n I’kkv.u.knck.—I t prevails in temperate 
and humid climates. Church has collected interesting statistics on this point. 
Oddly enough, the two countries with the highest admission in the British 
army per thousand of strength—Kgypt. 7.02, and Canada, G.26—have climates 
the most diverse, in 1003 in Kngland and Wales 1,812 deaths were due to 
rheumatic fever (Tatham). The disease prevails more in the northern lati¬ 
tudes. In the Montreal General Hospital there were for the twelve years 
ending 1903, 2 deaths in 1S2 cases among 12,011 admissions; at the Royal 
Victoria Hospital, Montreal, for ton years ending 1903, 3 deaths in 285 cases 
among 9,2841 admissions (.John MoCrne). At the Johns Hopkins Hospital 
for the fifteen years ending 1901, there were 3(10 admissions (330 patients) 
and 9 deaths (T. McCrae). The general impression is that thq disease pre¬ 
vails more in the British Isles than elsewhere: hut, ns Church remarks, the 
returns are very imperfect (this holds good everywhere). In Norway, where 
cases of rheumatic fever are notified, there were for the four years 1883-92 
13,(151 cases, with 250 deaths. 

Season. —In London the cases reach the maximum in the months of Sep¬ 
tember and October. In the Montreal General Hospital Bell’s statistics of 
lull eases show that the largest number was admitted in February, March, 
and April. And the same is true in Baltimore, 55 per cent of our cases were 
admitted in the first four months of the year (McCrae). The disease prevails 
most in tho dry years or a succession of such, and is specially prevalent when 
the subsoil water is abnormally low and the temperature of the earth high 
(Newshoime). 

Age. —Young adults are most frequently affected, but tho disease is by no 
means uncommon in children between the ages of ten and fifteen years. Suck- 
>mgs are rarely Attacked. Milton Miller has analyzed 19 undoubted cases. 
The cases have to be distinguished from a totally different affection, the pyo; 



ggnic arthritis-of -infants. Of '466 cases admitted to the Montreal General 
Hospital there were, under fifteen years, 4.38 per cent; from fifteen to twenty, 
five years, 48.68 per cent; from twenty-five to thirty-five years, 25.87 per cent; 
from thirty-five to forty-five years, 13.6 per cent; above forty-five years, 7.4 
per cent. Of our 360 admissions, 110 were in the third decade and 65 per 
cent below the thirtieth year of age (MeCrae). Ten per cent of the cases 
had the first attack in the first decade. Of the 655 enses analyzed by Whip- 
ham for the Collective Investigation Committee of the British Medical Asso¬ 
ciation, only 32 eases occurred under the tenth year and 80 per cent between 
the twentieth and fortieth years. These figures do not give the ratio of eases 
in children, in whom the milder types of arthritis are very common. 

Sex. —If all ages are taken, males are affected of toner titan females. Of 
our patients, 23!) were males, 91 females. In the Collective Investigation Re¬ 
port there were 375 males and 27!) females. Up to the ago of twenty, how¬ 
ever, females predominate. Between the ages of ten and fifteen girls are more 
prone to the disease. 

Heredity. —It is a deeply grounded belief with the public and the pro¬ 
fession that rheumatism is a family disease, hut Church thinks the evidence 
is still imperfect. In 25 per cent of our cases there was a history of the din- 
ease in the family. The not rare occurrence in several members of the same 
family is used by those who believe in the infectious origin as an argument 
in favor of its being a house disease. 

Occupations which necessitate exposure to cold and great changes of tem¬ 
perature predispose strongly, and the disease is met with oftencst in drivers, 
servants, bakers, sailors, and laborers. 

Chill.— Exposure to cold, a wetting, or a sudden change of temperature 
are among the factors in determining the onset of an attack, but they were 
present in only 12 per cent of our cases. 

Not only does an attack not confer immunity, hut as in pneumonia pre¬ 
disposes the subject to the disease. 

Ehenmatic Fever as an Acute Infectious Disease. — (a) (General Em- 
dence. —Rheumatic fever, as Newsholme has shown, occurs in epidemics with¬ 
out regular periodicity, recurring at intervals of three, four, or six years, ami 
varying much in intensity. A severe epidemic is apt to he followed by tw« 
or three mild outbreaks. ‘CThc-curves of the mortality statistics . . . approx¬ 
imate very closely to those of pyaemia, puerjieral fever, and erysijielas, dis¬ 
eases which are certainly associated with specific micro-organisms” (Church). 
The constancy also of the seasonal variations is an additional suppori hi 
this view. 

(b) Clinical Features. —Physicians have long been impressed with the 
striking similarity of the symptoms to those of septic infection.. In the char¬ 
acter of the fever,.the mode of involvement of the joints, theitondency to ri- 
lgpse,Vtho sweats, the anamiia, thqleucocytosis, and, above all, the great liabil¬ 
ity to-lendocarditis and involvement of the serous membranes, the disea-c 
resembles pyaemia very closely, and may, indeed, be taken as the very type of an 
acute infection. But, as-Stephen Mackenzie remarks, acute rheumatism should 
be considered not simply from the point of view of the rheumatic polyarthritis 
of the adult, but as a whole in its manife^ations at different periods of life) 
yet even from this standpoint the multilron manifestations of the rheumatic 
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poison iik childhood and young adults may very reasonably be referred to the 
effect of the toxins of micro-organisms. 

(c) Special Evidence. —The bacteriology of the disease is still under dis¬ 
cussion.! Many organisms have been described, a special bacillus by Achalmc, 
forms of streptococci, and a diplococcus by Wassennan, which is probably the 
same as that described in England by Poynton and Payne, Ainley Walker, 
Shaw and Beattie. This latter, which has been called the Mitrucoccus rheu- 
malicus, IjfM JiecnJsoJ a ted from the throat, joints, and exudates in persons 
suffering with rheumatic fever. Poynton, Payne, and others have produeed 
with’this organism, injected into rabbits, endocarditis, arthritis, and subcu¬ 
taneous nodules. In a series of cases in my clinic Cole could not confirm these 
results, studying blood cultures and the effusion into the joints. On the other 
hand, hiums.flble with strains of streptococci from various sources to produce 
experimentally endocarditis and arthritis, y A view very commonly held is that 
the organism producing the disease is an attenuated streptococcus. Beattie* 
in a recent paper, claims that the’results obtained by injecting streptococci are 
different from those produeed by Micrococcus rheumaticus. A point of great 
interest is that Ainley Walker has obtained formic acid from the cultures of 
this germ. The problem is one of great difficulty and of the first importance, 
in xiew of the suffering and incapacity caused by rheumatic fever. 

There is considerable evidence against the view that it is simply a mild 
ivogenic infection.' Salicylates have no effect on the ordinary streptococcus 
ideations, and the‘clinical course in the streptococcus arthritis is very differ- 
■nl; moreover,- rheumatic joints never suppurate. The isolation of slrepto- 
wei may simply indicate the presence of secondary streptococcus invaders 
ucli as occur in scarlet fever and small-pox. 

Other views as to Hie nature of rheumatism are the metabolic or chemical: 
lint it depends upon a morbid material produced within the system in de¬ 
ed ive processes of assimilation. It has been suggested that this material is 
•die acid (Front) or certain combinations with lactic acid (Latham). 

A nervous theory of acute rheumatism was advocated by the late J. K. 
litcliell, of Philadelphia, who believed that the nerve centres were primarily 
Ifected by cold and that the local lesions were really trophic in character. 

Morbid Anatomy.— There are no changes characteristic of the disease, 
be affected joints show hyperemia and swelling of the synovial membranes 
ml of the ligamentous tissues. There may be slight erosion of the cartilage, 
'lie fluid in the joint is turbid, albuminous in character, and contains leuco¬ 
ses and a few fibrin tlakes. Pus is very rare in uncomplicated cases. Rlieu- 
mtic fever rarely proves fatal, except when there are serious complications, 
uli ns pericarditis, endocarditis, myocarditis, pleurisy, or pneumonia. The 
inditions found show nothing peculiar, nothing to distinguish them from 
her forms of inflammation. In death from hyperpyrexia no special changes 
'e found. The blood usually contains an excessive amount of fibrin. In the 
vondary rheumatic inflammations, as pleurisy and pericarditis, various pus 
nanisms have been found, possibly the result of a mixed infection. 

Symptom*. —As a rule, the disease sets in abruptly, but it may be preceded 
' irregular pains in the joints, slight malaise , sore throat, and particularly by 
nsillitia. A definite rigor is uncommon; more often there is slight chilli* 
The fever risae quickly, and with it one or more of the joints become 
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painful. Within twenty-four h*urs from the onset, the disease is fully mani- 
fest. The temperature range is from 102° to 104°. 1 The pulse is frequent, soft, 
and usually above 100. The tongue is moist, and rapidly becomes covered .with 
a white fur. There are the ordinary symptoms associated with an acute fcy o^ 
such as lossijalappetite, thirst, constipation, and a scanty, highly acid, highly 
colored urine. In a majority of the cases there are profuse, very acid sweats, 
of a peculiar $>ur odor. Sudaminal and miliary vesicles are abundant, the 
latter usually surrounded by a minute ring of hypercemia. The mind-ie clear, 
except in the cases with hyperpyrexia. ' The affected joints are painful to move, 
soon become swollen and liot. and present a reddish flush. The order of fre¬ 
quency of involvement of the joints in our series was knee, ankle, shoulder, 
wrist, elbow, hip, hand, foot. The joint's are not attacked together, hut suc¬ 
cessively. For example, if the knee is first'affected, the redness may disappear 
from it as the wrists become painful and hot. The disease is seldom limited to 
a single articulation. The amount of swelling is variable. Extensive offusion 
into a joint is rare, and much of the enlargement jf-duc to the infiltration of 
the periarticular tissues with serum. The swelling may he limited to the joint 
proper, but in the wrists and ankles it sometimes involves the sheaths of the 
tendons and produces great enlargement of the hand- and feet. Correspond¬ 
ing joints are often affected. In attacks of great severity every one of ilu> 
larger joints may be involved. The vertebral, sterno-elav ienlar, and phalan¬ 
geal articulations are less often inflamed in acute than in gonorrhoeal rheuma¬ 
tism. Perhaps no disease is more painful than acute polyarthritis. The ina¬ 
bility to change the posture without agonizing pain, the drenching sweats, the 
prostration and utter helplessness, combine to make it one of the most distress¬ 
ing of febrile affections. A special feature of the disease is the tendency of 
the inflammation to subside in one joint while increasing with great intensity 
in another. 

The temperature range in an ordinary attack is between 102° and 104°. 
In only 18 of our eases did the temperature rise above 101°. In 100 it reached 
103° or over. It is peculiarly irregular, with marked remissions and exacerba¬ 
tions, depending very much upon the intensity and extent of the articular in¬ 
flammation. Defervescence is usually gradual. The profuse sweats materially 
influence the temperature curve. If a two-hourly chart is made and observa¬ 
tions upon the sweats are noted, the remissions will usually be found coinci¬ 
dent with the sweats. The perspiration is sour-smelling and acid at first; bat, 
when persistent, becomes neutral or even alkaline. 

The blood is profoundly altered in acute rheumatism. There is, indeed, 
no acute febrile disease in which an amomia occurs with greater rapidity. 
The average leucocyte count in our cases wus about 12,000 per c.mm. 

With the high fever a murmur may often be heard at the apex region. 
Endocarditis is also a common cause of an apex bruit. The heart should 1* 
carefully examined at the first visit and subsequently each day. 

The urine i8, as a rule, reduced in amount, of high density and high color. 
It is very acid, and, on cooling, deposits urates. The chlorides may bo greatly 
diminished or even absent. Formic acid is present (Walker). Febrile albu¬ 
minuria is not uncommon. 

The saliva may become acid in reaction and is said to contain an excess 

of sulphocyanides. 
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Subacute Rheumatism. —This rcpresents-ia milder form of the disease, ill 
which all the symptoms are less pronounced. The fever rarely rises above 
101°; fewer-joints are involved; and the arthritis is less intense. The cases 
may drag on for weeks or months, and the disease may finally become chronic. 
It should not be forgotten that in children this mild or subacute form may be 
associated with endocarditis or pericarditis. 

Complications. —These are important and serious. ■> 

(1) jlYPKap yrbx i a.—' l'he temperature may rise rapidly a few days after 
thejjflget, and be associated with delirium; but not necessarily, for the tem¬ 
perature may rifle to 108" or, as in one of I)a Costa’s cases, 111) 0 , without cere¬ 
bral symptoms. Hyperpyrexia is most common in first attacks, ID of 107 eases 
(Church). It is most apt to occur during the second week. Delirium may 
precede or follow its onset. As a rule, with the high fever, the pulse is feeble 
and frequent, the prostration is extreme, and finally stupor supervenes. In 
our series there was no instance of hyperpyrexia, which seems rare in the 
United States. ; ’’ 

. (2) Cahwac Affections. — (a) Endocarditis, the most frequent and seri¬ 
ous complication, occurs in a considerable percentage of all cases. Of 889 
cases, 494 had signs of old or recent, endocarditis (Church). The liability to 
endocarditis diminishes as'-age advances. The incidence of organic disease in 
our cases was more than double in patients who lmd had their first attack below 
the age of twenty years, compared with those with the first attack over twenty 
years of age.-^ It increases directly with the number of attacks. Of 116 eases, 
in the first attack 58.1 per cent had endocarditis, 63 per cent in the second 
attack, and 71 per cent in the third attack (Stephen Mackenzie). Thirty-five 
per cent of our cases showed organic valve lesions, in 96 per cent the mitral 
was involved, in 27 per cent the aortic, and in 23 per cent both the lesions 
were combined. The mitral segments are most frequently involved and the 
affection is usually of the simple, verrucosc variety. Ulcerative endocarditis is 
very rare. Of 209 cases of this disease which I analyzed, in only 24 did the 
symptoms of a severe endocarditis arise during the progress of acute or sub¬ 
acute rheumatism. The valvulitis in itself is rarely dangerous, producing few 
symptoms, and is usually overlooked. Unhappily, though the valve at the time 
may not be seriously damaged, the inllammalion starts changes which lead to 
sclerosis and retraction of the segments, and so to chronic valvular disease. 
Venous thrombosis is an occasional complication. 

(5) Pericardilii may occur independently of or together with endocarditis. 
It may be simple fibrinous, sero-fibrinous, or in children purulent. Clinically 
we meet it more frequently in connection with this disease than in any other 
acute affection. It was present in 20 eases of our series—6 per cent—in 
only four of which did effusion occur. The physical signs are very charac¬ 
teristic. The condition will be fully described under its appropriate section. 
A peculiar form of delirium may develop during the progress of rheumatic 
pericarditis. 

(c) Myacgrdit'is is most frequent in connection with endo-pericardial 
changes. As Sturges insisted, the term carditis is applicable to many cases. 
The anatomical condition is a granular or fatty degeneration of the heart- 
muscle, which leads to weakening of the walls and to dilatation. It is not, 
I think, nearly so common as the other cardiac affections. S. West has re- 
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ported instances of acute dilatation of the heart in rheumatic fevet, in.One 
of which marked fatty changes were found in the heart-libres. 

(3) Pulaionaby Affections. —Pneumonia and pleurisy occurred in 9.94 
per cent of 3,433 cases (Stephen Mackenzie). Tiiey frequently accompany 
the cases of endo-pericarditis. According td Howard’s analysis of a large 
number of cases, there were pulmonary complications in only 10.5 per cent 
of cases of rheumatic endocarditis; in 58 per cent of cases of pericarditis; and 
in 71 per cent of cases of endo-pericarditis. Congestion of the lung is occa¬ 
sionally found, and in several cases has proved rapidly fatal. 

(4) Nervous Complications. —These are due, in part, to the hyper¬ 
pyrexia and in part to the special action upon the brain of the toxic agent 
of the disease. They may be grouped as follows: (a) Delirium, associated 
with the hyperpyrexia or the toxamiia, may be active and noisy in character; 
more rarely a low muttering delirium, passing into stupor and coma. It was 
present in only five of our 307 cases, and in four of these we thought the sal¬ 
icylates at fault. A peculiar delirium occub) in connection with rheumatic 
pericarditis. It may be excited by the salicylate of soda, either shortly after 
its administration, or more commonly a few days later. ( b ) Coma, which is 
more serious, may oceur without preliminary delirium or convulsions, and 
may prove rapidly fatal. Certain of these cases are associated with hyper¬ 
pyrexia; but Southey has reported the case of a girl who, without previous 
delirium or high fever, became comatose, and died in less than an hour. A 
certain number of such cases, as those reported by Da Costa, have been asso¬ 
ciated with marked renal changes and were evidently uraemic. The coma may 
supervene during the attack, or after convalescence has set in. (e) Convul¬ 
sions are less common, though they may precede the conjg. Of 127 observa¬ 
tions cited by Besnicr, there were 37 of delirium, only 7 of convulsions, 17 of 
coma and convulsions, 54 of delirium, coma, and convulsions, and 3 of other 
varieties (Howard), (d.) Cho rea. The relations of this disease and rheu¬ 
matism will be subsequently discussed. It is sufficient here to say that in only 
88 out of 554 cases which I have analyzed from the Infirmary for Diseases of 
the Nervous System, Philadelphia, were chorea and rheumatism associated. 
It is most apt to develop in the slighter attacks in childhood. ( e) Mmingilis 
is extremely* rare, though undoubtedly it does occur. It must not be forgot¬ 
ten that in ulcerative endocarditis, which is occasionally associated with acute 
rheumatism, meningitis is frequent, (f) Polyneuritis has been described. I 
saw a remarkable case whieh followed hyperpyrexia. Free venesection saved 
the patient’s life. After many months the patient recovered, but witli a 
remarkable ataxia. 

(5) Cutaneous Affections.— t-Sweat-vesicles have already been men¬ 
tioned as extremely common. 2 A red miliary rash may also develop. Scarla- 
tiniform eruptions are occasionally seen. Purpura, with or without urticaria, 
may occur, and various forms of erythema. It is doubtful whether the ciwf 
of extensive purpura with urticaria and arthritis—poliosis rheumatics— 
belong truly to acute rheumatism. 

(6) Rheumatic Nodules. —These curious structures, described originally 
by Meynet, occur in the form of small subcutaneous nodules attached to the 
tendons and fasciae. Barlow and Warner, in England, and T. B. Futcher. in 
the United States, have paid special attention to their varieties and irop° r ' 
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tanae,- 'They \ary_jii .size from a,small shot to a large pea, and are most 
T johife-oti H on the fingers, hands, and wrists. They also occur about the elbows, 
the spines of the vertebrae, and the scapula;. They are not often tender. 
Tffipare more common after the decline of the fever and in the children with 
init r^T valve disease. In only !j of our patients were they present during the 
flcQte attack. The nodules may grow with great rapidity and usually last for 
weeks or .months. They are more common in children than in* adults, and in 
the former their presence may be regarded as a positive indication of rheuma¬ 
tism. They have been noted particularly in association with chronic rheumatic 
endocarditis. Subcutaneous nodules occur also in migraine, gout, and arthri¬ 
tis deformans. Histologically they are made up of round and spindle-shaped 
cells. In addition to these firm, hard nodules, there occur in rheumatism and 
in chronic vegetative endocarditis remarkable bodies, which have been called 
by F6reol “nodosites cutanpes ephemeras.” In a ease of chronic vegetative 
endocarditis (without arthritis), which 1 saw with Dr. .1. T\. Mitchell, there 
were, in addition to occasional elevated spots resembling urticaria, areas of 
inliltration in the skin, from two to throe lines in diameter, not elevated, but 
pale pink, and exquisitely tender and painful even without being touched. 

'the course of acute rheumatism is extremely variable. It is, as Austin 
Flint first showed, a self-limited disease, and it is not probable that, medi¬ 
cines have any special influence upon its duration or course. Gull and Sutton, 
who likewise studied a series of G2 cases without special treatment, arrived at 
the same conclusion. 

Prognosis.— Rheumatic fever is the most serious of all diseases with a low 
(loath-rate. The mortality is rarely above 2 or 3 per cent. Only 9 of our 330 
patients died, per-cent, all with endocarditis and f> with pericarditis. 

Sudden death in rheumatic fever is due most frequently to myocarditis. 
Itcrringham has reported a ease in which on the fourteenth day there was 
fatty degeneration and acute inflammation of the myocardium. In a few rare 
cases it results from embolism. I saw one case at the Montreal General Hos¬ 


pital in which we thought possibly the sudden death was due to Fuller’s alka¬ 
line treatment, which had been kept up by mistake. There was slight endo¬ 
carditis but no myocardial changes. Alarming symptoms of depression 
sometimes follow excessive doses of the salicylate of soda. 

Diagnosis. —Practically, the recognition of acute rheumatism is very easy; 
tut there are several affections which, in some particulars, closely resemble it. 

(1) Mui/rim.B Secondary Arthritis.— -Under this term may be em¬ 
braced the various forms of arthritis which come on or follow in the course of 
hie infective diseases, such as gonorrhoea, scarlet fever, dysentery, and eerebro- 
sjuualmirjiingjtis. Of these the gonorrhoeal form will receive special consid¬ 
eration and is the type of the entire group. 

(2) Septic Arthritis, which occurs in the course, of- pyaemia from any 
CIUlse , and particularly in puerperal fever. No hard and fast line can be 
drawn between these and the eases in the first groups but the inflammation 
rapidly passes on to suppuration and there is more or less destruction of the 
Joints. The.ponditions under which the arthritis occurs give a clew at. once 
0 nature of the case. Under this section mav also be mentioned: 


( a ) Acute, necrosis or acute osteo-myelitis, occurring in the lower end of 
‘he femur, or in the tibia, and which may be mistaken for acute rheumatism. 
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Sometimes, too, it is multiple. eThojjreiilpr in tensity o£ the local symptom*, 
the,involvement of the epiphyses mUiw Uiau the joints, and U* njoie 
serious'constitutional disturbances are points to he considered, ihe eon- 
dlHoiris'uiiTortunately often mistaken for acute arthritis, and as the treat¬ 
ment is essentially surgical, the error is one which may cost the life of tluj 

Patl (b)’ The amite arthritis of infants must be distinguished from rheuma¬ 
tism It is a disease which is usually confined to one joint (the hip or knee), 
the effusion in which rapidly becomes purulent. The affection is most com- 
mon in sucklings and is undoubtedly pyiemic in character. It may also occur 
in the gonorrhoeal ophthalmia or vaginitis of the new-born, as pointed out by 

Clement Lucas. . 

(3) Gout. —While the localization in a single, usually a small, joint, the 

age the history, and the mode of onset are features winch enable us to recog¬ 
nize acute gout, there are everywhere many cases of acute arthritis, ca lc, 
rheumatic fever, which are in reality gout> The involvement of several of 
the larger joints is not so infrequent in gout, and unless, toplu are present, 
or unless a very accurate analysis pf the urine is made, the diagnosis may be 

difficult. , T , . , , 

(1) Acute Arthritis Deformans.— Tn several cases I have mistaken 

this form for rheumatic fever. It may come on with fever and multiple arthri¬ 
tis and for weeks there mav be no suspicion of the true nature of the di-eanj. 
Gradually the fiwer-snbsidos, but the periarticular thickening persists. As a 
rule, however, in the acute febrile cases the involvement of the smaller join s, 
the persistence and the early changes in the articulations suggest arthritis 


deformans. ,, 

Treatment.—fThc bed should have a smooth, soft, yet clastic maltrt». 
The patient should wear a flannel night-gown, which may be opened all the 
way clown the front and slit along the outer margin of the sleeves. Lluee 
or four of these should be made, so as to facilitate the frequent changes re¬ 
quired after the sweats. He may wear also a light flannel, capo about the 
shoulders. He should sleep in blankets, not in sheets, so as to reduce the liabil¬ 
ity to catch cold ami obviate the unpleasant clamminess consequent upon lien') 
sweating. Chambers insisted that the liability to endocarditis and pericarditis 
was much reduced when the patients were in blankets. 

▼ MUk is the most suitable diet. It may be diluted with alkaline miner 
waters. Lemonade and oat iScal or barley water should bo freely given. ■' 
<thirgt is usually great and may be fully satisfied. There is no objection 
broths and soups if the milk is not well borne. The food should be given a 
short and stated intervals. As convalescence is established a fuller die m-f 
Be allowed, but mfi&t should be used sparingly. > , t0 

The local t reatment is of the greatest importance. Tt often sullies 
wrap the affected joints in cotton. If the pain is severe, hot cloths mav > 
applied, saturated with FullcFs lotion (carbonate of soda, 6 drachms: ' 

num, 1 oz.; glycerine, 2 oz.; and water, 0 oz.). Tincture of aconite or eh 
may be employed in an alkaliqp solution. Chloroform liniment is also it 
application. Fixation of the joints is of great service in allaying u' 1 ' 1'V 
I have seen, in a German hospital, the joints enclosed in plaster of ■ ^ 
apparently with great relief. Splints, padded and bandaged with mouc ■ 
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firmness* will often be found to relieve pain. * Friction is rarely well borne in 
an acutely inflamed joint. Cold compresses are much used in Germany. The 
application of blisters above and below the joint often relieves the pain. This 
ipejjhod, which was used so much a few years ago, is not to be compared with 
thtf light application of the Paquelin thermo-cautery. 

The drug treatment of acute rheumatism is still far from satisfactory, 
though the introduction of the salicyl compounds has becd a great boon. 
Pribram’s exhaustive consideration of the question, extending over some 67 
pages (Nothnagel’s Handbueh, Bd. v), in which he discusses some 75 drugs 
and measures, indicates perhaps better than anything else that the therapeu¬ 
tics of the disease are still far from satisfactory. 

Theatmknt with the Saucy r, Compounds.— Salicin, introduced in 
1876 by Maclagan. may he used in doses of 20 grains every hour or two until 
the pain is relieved. It has the, advantage of being less depressing than the 
salicylate of soda. It is also perhaps the best drug to use for children. Sali¬ 
cylic acid, 15 to 20 grains, may lie given every two hours in acute cases until 
the pain is relieved. It is best given in capsules. Salicylate of soda, 20-grain 
doses every two hours, is perhaps the be*t«of the drugs for general use in the 
acute rheumatism of adults. After Hie pain has been relieved, the drug should 
he given every four or live hours until the temperature begins to fall. The 
jinti^siiim liienrliniiiite may bo given with it. Oil of vvintorgreen, 20 minims 
every two hours in milk, may he used if the salicylate of soda disagrees. There 
are many other salicyl compound- introduced of late, hut the best results are 
obtained from the use of one or other of the above-named preparations. There 
can he no question as to their eflioaey in relieving the pain in the disease. A 
majority of observeiwagms that they also protect the heart, shorten the course, 
and render relapse less likely. 

The Alkal;\e Tueat.u i;\ r.-t-l’otassium bicarbonate may lie given in 
half-drachm doses every three hours with the salicylic acid or saltern*? Fuller’s 
pl~an was to give a drachm and a half of the sodium bicarbonate with half a! 
drachm of potassium acetate in three ounces of water, rendered effervescent at\ 
the time of administration by half a draclun of eitric acid or an ounce of 
lemon-juice. When the urine is alkaline the amount may be reduced. 

The heart should be watched carefully during the administration of full 
doses oT Ilie alkalies. 

A wide-spread popular belief attributes marvellous efficacy to bcc-stings 
in all sorts of rheumatism, and a formic-acid treatment has been introduced. 
A 2| per cent solution is injected in the neighborhood of the painful joints. 
Ainley Walker has collected (B. M. J., October 10, 1908) an interesting lit¬ 
erature on the subject. 

I To al|ny tlm pain opium may he given in the form of Dover's powder, 
°r morphia hypodermtealiv. Aniipyrin, antifebrin, and phenacetin are useful 
enmeiimes for the purpose. During convalescence jron is indicated in-full 
doses, and quinine is a useful tonic. Of the complications, hyperpyrexia 
fhould bo treated by the cold ball) or the cold pack. The treatment of endo- 
cat-ditis and pericarditis and (lie pulmonary complications will be considered 
Ull| l , T their respective sections. 

To prevent and arrest endocarditis Cuton urges the use of a series of small 
, Misters along the course of the third, fourth, fifth, and Bixth intercostal nerves 
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of the left side, applied one at tf time and repeated at different .point*. Potas¬ 
sium or sodium iodide is given in addition to the salicyla^ The patients 
are kept in bed for about sis weeks. 

XX. CHOLERA ASIATICJA. 

Definition.— A specific, infectious disease, caused by the comma bacillus of 
Koch, and characterized clinically by violent purging and rapid collapse. 

Historical Summary.—Cholera lias been endemic in India from a remote 
period, but only within the last century did it make inroads into Europe and 
America. An extensive epidemic occurred in 1832, in which year it was 
brought in immigrant ships from Great Britain to Quebec. It travelled along 
the lines of traffic up the Great Lakes, and finally readied as far west as the 
military posts of the upper Mississippi. In the same year it entered the United 
States by way of Now York. There were recurrences of the disease m 
1835-3G. In 18-18 it entered the country through New Orleans, and spread 
widely up the Mississippi Valley and across Hie continent to California, in 
1819 it again appeared. In 18.) Nt was introduced by immigrant ships into 
New York and prevailed widely throughout the country. In 18(’i(! and in lsti' 
there were less serious epidemics. In 1813 it again appeared in the Tinted 
States, but did not prevail widely. In 1881 there was an outbreak in Europe, 
and again in 1892 and 1893. Although occasional cases have been brought by 
ship to the quarantine stations in this country, the disease has not gained a 
foothold here since 1873. It has prevailed in the Philippines, but is now. 1904, 
well under control. 

Etiology.—In 1881 Koch announced the discovery of the specific organ¬ 
ism of this disease. Subsequent observations have confirmed his statement 
that the comma bacillus, as it is termed, occurs constantly in the true cholera, 
and in no other disease. It has the form of a slightly bent rod, which is 
thicker, hut not more than about half the length of the tubercle bacillus, and 
sometimes occurs in corkscrew-like or S forms. It is not a true bacillus, hut 
really a spirochmte. The organisms grow upon a great variety of media and 
display distinctive and characteristic appearances. Koch found them in the 
water-tanks in India, and they were isolated from the Elbe water during the 
Hamburg epidemic of 1892. During epidemics virulent bacilli may be found 
in the faeces of healthy persons. The bacilli arc found in the intestine, m the 
stools from the earliest period of the disease, and very abundantly in the char¬ 
acteristic rice-water evacuations, in which they mav lie seen as an almost pure 
culture. They very rarely occur in the vomit. Post mortem, they are found 
in enormous numbers in the intestine. In acutely fatal cases they do not ceem 
to invade the intestinal wall, but in those with a more protracted course they 
arb found in the depths of the glands and in the still deeper tissues. Kspcri- 
mental animals are not susceptible to cholera germs administered per os. IM 
if introduced after neutralization of the gastric contents, and if kept in 
tact with the intestinal mucosa by controlling peristalsis with opium. gu |m ’*‘ 
pigs succumb after showing cholcra-like symptoms. The intestines are lilh 1 * 1 
with thin, watery contents, containing comma bacilli in almost pure fullnre. 

Cholera Toxin.— Koch in his studies of cholera failed to find the s|' irl,l “ 
in the internal organs. He concluded that the constitutional symptom* ()f 
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tne (unease re cited from the absorption of toxic bodies from the intestine. 
In old cholerc- to res ptomaines are contained; these probably have nothing 
to do with fjf . Ration of human cholera. It. Pfeiffer has shown that the 
cholera toxia^Aypiately associated with the protuid of the bacterial cells, 
and; being o^^ery labile nature, can not he separated. Dead cultures are 
toxic; and the symptoms produced by the introduction o{ even minimal 
amounts are often comparable with those of the algid stage of cholera asiatiea. 
The symptoms occur very rapidly, and death often results in eight to twelve 
hours; in non-fatal cases recovery is often equally as rapid. The intracellular 
cholera toxin is poisonous to animals if introduced into the blood, peritoneal 
cavity, or subcutaneous tissues. No absorption takes place from the intestine 
unless the epithelial layer has been injured. 

IMMunitv. —From a recent careful study (1!)0I) of the question of pro¬ 
tective inoculation, It. P. Strong concludes that there is as yet no satisfactory 
form of human protective inoculation, though the methods employed by llaff- 
kine and Kollo promise good results. 

Modes of Infection. —As in other diseases, individual peculiarities count 
for much, and during epidemics virulent cholera bacilli have been isolated 
from the normal stools of healthy men. Cholera cultures have also been swal¬ 
lowed with impunity. 

The disease is not highly contagious; physicians, nurses, and others in 
close contact with patients are not often affected. On the other hand, wash¬ 
erwomen and those who are brought into very close contact with the linen of 
the cholera patients, or w'ith their stools, are particularly prone to catch the 
disease. There have been several instances of so-called “.laboratory cholera,” 
in which students, Saving been accidentally infected while working with the 
cultures, have taken the disease, and at least one death has resulted from this 
cause. 

Vegetables which have been washed in the infected water, particularly let¬ 
tuces and cresses, may convey the disease. Milk may also be contaminated. 
The bacilli live on fresh bread, butter, and meat, for from six to eight days. 
In regions in which the disease prevails the possibility of the infection of food 
by lli iw s h ould be borne in mind, since if has been shown that the? bacilli may 
live for at least three days in their intestines. 

Infection through the air is not to ho much dreaded, since the germs when 
dried die rapidly. 

The disease is propagated chiefly by contaminated water used for drink- 
rag, cooking, and washing. The virulence of an epidemic in any region is in 
direct proportion to the imperfection of its water-supply. In Tmlin the demon¬ 
stration of the connection between drinking-water and cholera infection is 
craiqilete. TheJLIgmburg epidemic is a most remarkable illustration. The 
rat filtered water of the Elbe was the chief supply, although taken from the 
toer in such a situation that it was of necessity directly contaminated by 
sewage. It is not known accurately from what source the contagion came, 
whether from Russia or from France, but in August, 1892, there was a sud¬ 
den explosive epidemic, and within three months nearly 18,000 persons were 
attacked, with a mortality of 42.3 per cent. The neighboring city of Alton a, 
which also took its water from the Elbe, but which had a thoroughly well- 
trapped modem filtration system, had in the same period only 516 cases. 
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Two main types of epidemics of cholera are. recognized: the <irst,*in which 
many individuals are attacked simultaneously, as in the Hamburg outbreak, 
and in which no direct connection can he traced between the individual eases. 
In this type there is widespread contamination of the drinking-water. In the 
other the cases occur in groups, so-called ch oler a nests; individuals are nut 
attacked simultaneously but successively. A direct connection between the 
cirees may be very difficult to trace. Again, both these types may be com¬ 
bined, and in an epidemic which has started in a widespread infection through 
water, there may be other outbreaks, which arc examples of the second or 
chain-like type. 

Petteakofer, on the other hand, denies the truth of this drinking-water 
theory, and. maintains that the conditions of the soil are of the greatest impor¬ 
tance; particularly a certain porosity, combined with moisture and contamina¬ 
tion with organic matter, such as sewage. He holds that germs develop in 
the subsoil moisture during the warm months, and that they rise into the 
atmosphere as a miasm. 

The disease always follows the lines of human travel. Tn India it has, 
in many notable cases, been widely spread by pilgrims. It is carried also by 
caravans and in ships. It is not conveyed through the atmosphere. 

Places situated at the sea-level are more prone to the disease than inland 
towns. In high altitudes the disease does not prevail so extensively. A high 
temperature favors the development of cholera, but in Europe and America 
the epidemics have been chiefly in the late summer and in the autumn. 

The disease affects persons of all ages. It is particularly prone to attack 
the intemperate and those debilitated by want of food and by bad surround¬ 
ings. Depressing emotions, such as fear, undoubtedly hav^ a marked influence, 
jit is doubtful whether an attack furnishes immunity against a second one. 

Morbid Anatomy.—A post-mortem diagnosis of the nature of the disease 
could be made by any competent bacteriologist, as the. micro-organisms are 
specific and distinctive. The laxly has the appearances associated with pro¬ 
found collapse. There is often marked post-mortem elevation of temperature. 
The rigor mortis sets in early and may produce displacement of the limbs. 
The lower jaw has been seen to move and the eyes to rotate. Various move¬ 
ments of the anus and legs have also been noted. 'Pin; blood is thick and 
dark,, and there is a remarkable diminution in the amount of its water and 
salts. The peritonaeum is sticky, and the coils of intestines are congested and 
look thin and shrunken. The small intestine usually contains a turbid serum, 
similar in appearance to that which was passed in the stools. The mucosa is, 
as a rule, swollen, and in very acute eases slightly hyperirmic; later the con¬ 
gestion, which is not uniform, is more marked, especially about the l’cycrs 
patches. Post mortem the epithelial lining is sometimes denuded, hut this 
is probably not a change which takes place froclv during life. In the stools, 
however, large numbers of columnar epithelial cells have been described by 
Homer and others. The bacilli are found in the contents of the intestine 
and in the mucous membraue. The spleen is usually small. The liver and 
kidneys show cloudy swelling, and the latter extensive coagulation-necrosis and 
destruction of the epithelial colls. 

Symptoms.—A period of incubation of uncertain length, probably not more 
than from two to five days, precedes the onset of the symptoms. 
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Throe stages may be recognized in the attack: the preliminary diarrhoea, 
the collapse stage, and the period of reaction. 

' ( a ) Tiik preliminary WAUiUKHA may set in abruptly without any pre¬ 

vious indications. More commonly there are, for one or two days, colicky 
pains in the abdomen, with looseness of the bowels, perhaps vomiting, with 
headache and depression of spirits. There may be no fever. 4 

(&)■ CoELaPSe Stage. —Tliei diarrhoea. increases, or, without any of the 
preliminary symptoms, sets in with the greatest intensity, and profuse liquid 
evacuations succeed each other rapidly. There arc in some instances'griping 
pains and tenesmus. More commonly there is a sense of exhaustion and col¬ 
lapse'. Tile thirst becomes extreme, the tongue is white;'cramps of great 
severity occur in flic legs and feet. Within a few hours vomiting sets in and 
becomes incessant. The patient rapidly sinks into a condition of collapse, 
the features are shrunken, the skin has an ashy gray hue, the eyeballs sink 
in the sockets, the nose is pinched, the cheeks are hollow, the voice becomes 
' husky, the extremities arc cyanosed, and the skin is shrivelled, wrinkled, and 
covered with a clammy perspiration. 1. The temperature sinks. Tn the axilla 
or in the mouth it may be from five to ten degree’s below normal, but in the 
rectum and in the internal parts it may be 103° or 104°; The pulse becomes 
extremely feeble and flickering, and the patient gradually passes into a condi¬ 
tion of coma, though consciousness is often retained until near the end. 

The fasces are at first yellowish in color, from the bile pigment, but soon 
they become grayish-white and look like turbid whey or rice-water; whence 
the term “ rice-water stools.” There are found in them numerous small flakes 
of mucus and granular matter, and at times bipod. The reaction is usually 
alkaline. The fluid Contains albumin and the chief mineral ingredient is chlo¬ 
ride of sodium. Microscopically, mucus and epithelial cells and innumerable 
bacteria are seen, the majority of the latter being the comma bacilli. 

The condition of the patient is largely the result of the concentration of 
the blood consequent upon the loss of serum in the stools. There is almost 
complete arrest of secretion, particularly of the saliva and the urine. On the 
other hand, the sweat-glands increase in activity, and in nursing women it 
has been stated that the lacteal flow is unaffected. This stage sometimes lasts 
not. more than two or three hours, but more commonly from twelve to twenty- 
four. There are instances in which the patient dies before purging begins— 
the so-called cholera sicca. 

(c) Reaction Stage. —When the patient survives the collapse, the cyano¬ 
sis gradually disappears, the warmth returns to the skin, which may have for 
a time a mottled color or present a definite erythematous rash. The heart’s 
action becomes stronger, the urine increases in quantity, the irritability of the 
stomach disappears, the stools are at longer intervals, and there is no abdom¬ 
inal pain. In the reaction the temperature may not rise above normal. Not 
infrequently this favorable condition is interrupted by a recurrence of severe 
diarrhoea and the patiqpt is carried off in a relapse. Other eases pass into 
the condition of what has been called cholera-typhoid , a state in which the 
Patient is delirious, the pulse rapid and feeble, and the tongue dry. Death 
finally occurs with coma. These symptoms have been attributed to tmemia. 

During epidemics attacks are found of all grades of severity. There are 
cases of diarrhoea with griping pains, liquid, copious -stools, vomiting, and 
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cramps, with slight collapse, 'to these the term cholerine ha9 been* applied. 
They resemble the milder eases of cholera nostras. At the opposite end of the 
series there are the instances of cholera sicca, in which death may occur in 
a few hours after the onset, without diarrhoea. There are also cases in which 
the patients are overwhelmed with the poison and die comatose, without the 
preliminary stage of collapse. 

Complications and Sequelae.—The typhoid condition has already been re¬ 
ferred to. The consecutive nephritis rarely induces dropsy. Diphtheritic 
colitis has been described. There is a special tendency to diphtheritic inflam¬ 
mation of the mucous membranes, particularly of the throat and genitals. 
Pneumonia and pleurisy may follow, and destructive abscesses may occur in 
different parts. Suppurative parotitis is not very uncommon. In rare in¬ 
stances local gangrene may occur. A troublesome symptom of convalescence 
is cramps in the muscles of the arms and legs. 

Diagnosis.—The only affection with whi^li Asiatic cholera could be con¬ 
founded is the cholera nostras, the severe choleraic diarrluea which occurs 
during the summer months in temperate climates. The clinical picture of the 
two affections is identical. The extreme collapse, vomiting, and rice-water 
stools, the cramps, the cyano'od appearance, are all seen in the worst forms of 
cholera nostras, fn enfeebled persons death may occur within twelve hours. 
It is of course extremely important to be able to diagnose between the two 
affections. This can only be done by one thoroughly versed in bacteriological 
methods, and conversant with the diversified flora of the intestines. 

Attacks very similar to Asiatic cholera are produced in poisoning by 
arsenic, corrosive sublimate, and certain fungi; but a difficulty in diagnosis 
could scarcely arise.. * 

The proijnosi < is always uncertain, as tho mortality ranges in different 
epidemics from 30 to SO per cent. Intemperance, debility, and old age are 
unfavorable conditions. The more rapidly the collapse sets in, the greater is 
the danger, and as Andral truly says of the malignant form, “ It begins where 
other diseases end—in death.” Cases with marked cyanosis and very low tem¬ 
perature rarely recover. 

Prophylaxis.—Preventive measures are all-important, and isolation of flic 
sick and thorough disinfection have elfeetuallv prevented the disease entering 
England or the I niteil Stales since 1873. On several occasions since flmt 
date cholera has been brought to various ports in America, hut has been 
cheeked at quarantine. During epidemics the greatest, care should he ever- 
cised in the disinfection of the stools and linen of the patients. When an 
epidemic prevails, persons should he warned not to drink water mile's pre¬ 
viously boiled. Errors in diet should he avoided. As the disease is nni iimrc 
contagious than typhoid fever, the chance of a person passing safely through 
an epidemic depends very much upon how far he is.able to carrv out lh° r " 
oughly prophylactic measures. Digestive disturbances arc to he tie,ltd 
promptly, and particularly the diarrluea, which so often is a preliminary s' 111 ! 1 ' 
tom. For this, opium and acetate of lend and large doses of bismuth should 
be given. 

Medicinal Treatment.—During the initial stage, when the diarrluea is 
lOt.expessive but the abdominal pain is marked, opium is the most cllieiont 
emedy, and it should be given hypodermically as morphia. It is ndvisihle 
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to give ai once a full dose, which may be repeated on the return of the pain. 

It is best not to attempt to give remedies by the mouth, as they disturb the 
stomach. Ice should be given, and brandy or hot coffee. In the collapse stage, 

; writers speak strongly against the use of opium. Undoubtedly it must be 
.given with caution, but, judging from its effects in cholera nostras, I should 
pay that collapse per se was not a contra-indication. The patient may be 
(allowed to drink freely. For the vomiting, which is very difficult to chock, 
cocaine may bo tried, and lavage with hot water. Creasote, hydrocyanic acid, 
and creolin have been found useless. Rumpf advises calomel (gr. J) every 
two hours. ' 1 

External applications of heat should be made and a hot bath may he 
tried. Warm applications to the abdomen are very grateful. Hypodermic 
injections of ether will be found serviceable. 

Irrigation of the bowel—enteroclysis—with warm water and soap, or tan¬ 
nic acid (2 per cent), should be used. With a long, soft-rubber tube, as much 
as 3 or 4 litres may be slowly injected. Not only is the colon cleansed, but 
the small bowel may also be reached, as shown by the fact that the tannic-acid 
solutions have been vomited. 

Owing to the profuse serous discharges the blood becomes concentrated, 
and absorption takes place rapidly from the lymph-spaces. To meet this, 
intravenous injections were introduced by I.atta, of Leith, in the epidemic 
of 1832. My preceptor, Bovell, first practised the intravenous injections of \ 
milk in Toronto, in the epidemic of 1831. A litre of salt solution at 107“ may 
be injected, and repeated in a few hours if no reaction follows. Less risky 
and equally efficacious is the subcutaneous injection of a saline solution. For 
this, common salt shpuld be used in the proportion of about four grammes to 
the litre. With rubl>er tubing, a cannula from an aspirator, or even with a 
hypodermic needle, the warm solution may be allowed to run by pressure 
beneath the skin. It is rapidly absorbed, and the process may be continued 
until the pulse shows some sign of improvement. This is really a valuable 
method, thoroughly physiological, and should be tried in all severe cases. 

In the stage of reaction special pains should be taken to regulate the diet 
an d to guard against recurrences of the severe diarrhoea. 


XXI. YELLOW FEVER. 

Definition. —A fever of tropical and subtropical countries, characterized by 
a loxauma of varying intensity, with jaundice, albuminuria, and a marked ten¬ 
dency to haemorrhage, especially from the stomach, causing the “ blqck vomit.” 

specific orggnism has not yet been found, but the disease is capable of 
being transmitted through the bite of a mosquito, the Stcyomyia fasciola. 

Etiology.—The disease prevails cndemieally in certain sections of the 
Spanish Main. Until recently it has existed in Culm. From these regions 
occasionally extends and, under suitable conditions, prevails epidemically 
bbc Southern States. Now and then it is brought to the large seaports of 
be Atlantio coast. Formerly it occurred extensively in the United States. 
n die latter part of the eighteenth century and the beginning of the nine- 
teentli, frightful epidemics prevailed in Philadelphia and other Northern 
C1 ‘ies. The epidemic of 1793, in Philadelphia, so graphically described by Mat- 
17 
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thew Carey, was the most scrioiU that has ever visited any city of the Middle 
States. The mortality, as given by Carey, during the months of August, Sep 
tember, Oetober, and November, was 4,041, of whom 3,135 died, in the months 
of September and Oetober. The population of the city at the time was only 
40,000. Epidemics occurred in the United States in 1797, 1798, 1799, and 
in 1802, when the disease prevailed slightly in Boston and extensively in Balti¬ 
more. In 180$ and 1805 it again appeared; then for many years the out¬ 
breaks were slight and localized. In 1853 the disease raged throughout the 
Southern States. There were moderately severe epidemics in 1807, 1873, and 
1878; and still milder ones in 1897, 1898, and 1899. In July, 1899, a local 
outbreak occurred in the Soldiers’ Home, at Hampton, Va. There were 15 
cases, with 13 deaths. In September, 1903, yellow fever became epidemic 
along the Mexican side of the Bio Grande. It crossed into Texas and pre¬ 
vailed in several of the border towns. In Laredo there were 1,014 cases, with 
107 deaths. The efficient work of the public health service is shown by the 
differences between New Laredo on the Mexican border, just across the river, 
where 50 per cent of the population contracted the disease, and Laredo, Texas, 
in which only 10 per cent out of a population of 10,000 were attacked. In 
Europe it has occasionally gained a foothold, but there have been no wide¬ 
spread epidemics except in the Spanish ports. The disease has existed on the 
west coast of Africa. It is sometimes carried to ports in Great Britain and 
France, but it has never extended into those countries. The history of the dis¬ 
ease and its general symptomatology are exhaustively treated of in the classical 
works of Rene La Roche and Berengcr-Feraud. 

Guit6ras recognizes three areas of infection: (1) The focal zone in which 
the disease is never absent, including Vera Cruz, Rio, and ±ither Spanish-Amer- 
iean ports. (2) The perifocal zone or regions of periodic epidemics, includ¬ 
ing the ports of the tropical Atlantic in America and Africa. (3) The zone 
of accidental epidemics, lying between the 35th and 45th parallels of north 
latitude. 

Conditions favoring the Development of Epidemics. —Yellow fever 


is a disease of the sea-coast, and rarely prevails in regions with an elevation 
above l,000 # feet. Its ravages are most serious in cities, particularly when the 
sanitary conditions are unfavorable. It is always most severe in the badly 
drained, unhealthy portions of a city, where the population is crowded together 
in ilLygntilated, dark houses. The disease prevails during the hot sea-on. 
Humidity and heat seem to be the proper coefficients for the preservation of 
the poison. 

The epidemics in the United States have always been in the summer and 


autumn months, disappearing rapidly with the onset of cold weather. 

Mode of Transmission.—No belief has been more strong among the laity 
than that the disease is transmitted by infected clothing, and quarantine olb’i'ts 
are chiefly directed to the disinfectioa.ol fprnites of all sorts shipped I mm 
infected ports. The remarkable series of experiments carried out by the 11 ' l" 
low Fever Commission of the United States Army, consisting of Drs. Wulb' r 
Reed, Carroll, Lazear, and Agramonte, have demonstrated conclusively llmt 
the disease can not be conveyed in this way. At Camp Lazear, Cuba, a Iran 1 ® 
house was so constructed as to shut out the sunlight and fresh air, ami i ,lC 
vestibule was thoroughly screened. The average temperature for sixty-tl |ree 
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days was kept about 76° F. Boxes filled wfith sheets, pillow-slips, blankets, 
etc., contaminated by contact with cases of yellow fever and the discharges, 
were placed in the house. Dr. R. P. Cooke and two privates of the hospital 
corps, all non-immunes, entered this building and unpacked the boxes, and 
for a period of twenty days occupied the room, each morning packing the 
infected articles in the boxes, and at night unpacking them, in their experi¬ 
ments with the fomites, seven, in all, non-immunc subjects during the period 
of sixty-three days lived in contact with the fomites and remained perfectly 
well. Those experiments, conducted in the most rigid and scientific man¬ 
ner, completely discredit the belief in the transmission of the disease by 
fomites. 

Carlos Finlay, of Havana, in 1881 suggested that the disease was trans¬ 
mitted by mosquitoes. Stimulated by the work of Ross on malaria, the Amer¬ 
ican Commission above-named has demonstrated conclusively that yellow fever 
is transferred by a mosquito, ELeqatnyia fasciata, previously fed on the blood of 
infected persons. The Comtnftsion' showed also that in nou-iminuncs the 
disease could be produced by either the sulx-utaneous or Hie intravenous injec¬ 
tion of blood taken from patients suffering with the disease. 

An interval of about twelve days or more after contamination appears 
to be necessary before Hie mosquito is capable of introducing the infection. 
The bite at an early period after contamination does not confer,immunity 
against a subsequent attack. The period of incubation in 13 cases of experi¬ 
mental yellow fever varied from forty-one hours to five days and seventeen 
hours. 

AVe must bear testimony to the heroism of the young soldiers who vol¬ 
untarily, without compensation and purely in the interests of humanity, sub¬ 
mitted to the experiments, and also to the zeal with which members of our 
profession have, at great personal risk, attempted to solve the riddle of this 
most serious disease. Vl’Iie death of Dr. Lazear, of the American Commission, 
and of Dr. Myers, of the Liverpool Commission, adds two more names to the 
already long roll of. the martyrs of science. Major Gorgas carried out in 
Havana sanitary measures based upon their reports, and stamped out the dis¬ 
ease. No eases occurred from 1901 to 1904. Under Cuban control there was 
a slight recrudescence in the island, hut it has again been stamped out. 

As Reed points out, the mosquito theory fits in with well-recognized facts 
in connection with the epidemics. After the importation of a case into an 
uninfected region, a definite period elapses, rarely less than two weeks, before 
a second case occurs. Like malaria, the disease prevails most during the mos¬ 
quito season, and disappears with the appearance of frost. Probably, too, as 
in very malarious districts, the disease is kept up by its prevalence in a very 
mild form among children. As Guiteras remarks, “ the foci of endemicity 
are essentially maintained by the creole infant population, which is subject 

the disease in a very mild form.” In all probability the immunity which 
is acquired by prolonged residence in a locality in which the disease is endemic 
ls due to the occurrence of very slight attacks. 

One attack docs not. always confer immunity. Rosenau reports two attacks 
"illiin a period of eight years, and Libby two atlaeks within a period of two 
years. 

The specific germ has not yet been discovered. 
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Horbid Anatomy.— The skin? is more or less jaundiced, even though the 
patient did not appear yellow before death. Cutaneous haemorrhages may be 
present. No specific or distinctive internal lesions have been found. The 
blood-serum may contain haemoglobin, owing to destruction of the red cells, 
just as in pernicious malaria. The heart sometimes, not invariably, shows 
fatty change; the stomach presents more or less liypersemia of the muco.-a 
with catarrhal sVelling. It contains the material which, ejected during life, 
is known as the black vomit. The essential ingredient in this is transformed 
blood-pigment. There is often general glandular enlargement; the cervical 
axillary and mesenteric groups are most involved. The liver is usually of a 
pale yellow or brownish-yellow color, and the ceils, sure in various stages of 
fatty degeneration. From the date of Louis’ observations at Gibraltar in 182s, 
the appearances of this organ have been very carefully studied, and some have 
thought the changes in it to be characteristic. Fatty degeneration and regions 
of necrosis are present in all cases. The kifLneys always show traces of dif¬ 
fuse nephritis. The epithelium of the convoluted tubuies is swollen and very 
granular; there may also be necrotic changes. 

Symptoms. —The incubation is usually three or four days; in 13 experi¬ 
mental cases it ranged from forty-one hours to live days seventeen hours. The 
^ onsej is sudden, as a rule, without premonitory symptoms, and in the earh 
hours of the morning... Chilly feelings are common, and are usually associated 
withUieadaehe and veryssevere pains in the back and liuibs.ctThe fever rises 
rapidly and the skin feels very hot and dry. The tongue is furred, but moi.-t; 
f the throat sore. • Nausea and vomiting are not constant, ami become more 
intense on the second or third day. The bowels are usually constipated. The 
following, in detail, are the more important characteristics: 

Faci es.—E ven as early as the first morning the patient may present a 
characteristic facies, one of the three distinguishing features of the dben-o. 
which Guiteras describes as follows: The face is Hushed, more so than in am 
other acute infectious disease at such an early period. . The eyes are injected, 
the color is a bright red, and there may be a slight tumefaction of the eyelids 
and of the lips. Even at this early date there is to be noticed in connect mu 
with the injection of the superficial capillaries of the face and conjunctiva' a 
slight jeteroid tint, and “the early manifestation of jaundice is undoubted!} 
the most characteristic feature of the facies of yellow fever.” 

Tint Feveb.—O n the morning of the first day the temperature may range 
from 100° to 106°, usually it is tjetween 103° and 103°. During the oven mg 
of the first day and the morning of the second day the temperature keeps aland 
the same. There is a slight diurnal variation on the second and third day. In 
very mild cases the fever may fall on the evening of the second or on the rimm¬ 
ing of the third day, or in abortive cases even at the end of twenty-four hours. 
In cases that are to terminate favorably the defervescence takes place by lyd* 
during a period of two or three days. The remission nr stage of m ini. .\- it 
has been called, is succeeded by a febrile reaction or secondary fever, which 
lasts one, two, or three days, and in favorable eases falls by a short lysis. <>" 
the other hand, in fatal cases the temperature is continuous, becomes higher 
than in the initial fever, and death follows shortly. 

The Pulse.—O n the first day the pulse is rarely more than 10Q or H°- 
On the second or third day, while the fev er s till kee p s up, the pulse begin* 
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toi&U, as much perhaps as_20 beats while the temperature has risen 1.5° or 2°. 
On the evening of the third day there may be a temperature range of. 103° and 
a pulse of only 75, or “ a temperature between 1U3° and 104° with a pulse 
running from 70 to 80.” This important diagnostic feature was first de¬ 
scribed by Faget, of New Orleans. During defervescence the pulse may be¬ 
come still lower, down to 50, 48, or 15, or even as low as 30; a slow pulse at 
Ibis period is not the special circulatory feature of tbe disease, but the slowing 
of-ihe pulse with a steady or even rising temperature. 

AiBDiUNUiUA.—This, the third characteristic symptom of the disease, 
occurs as early gs the evening of the third day. (luiteras says very truly that 
it is very rare so early in other fevers except those of an unusually severe type. 
“ Even in the mild cases that do not go to bed—eases of ‘walking yellow fever ’ 
—on the second, third, or fourth day of the disease albuminuria will show 
itself ” It may be quite transient. In the severer cases the amount of albu¬ 
min is very large, and there miyr be numerous tube-easts and all the signs of 
an acute nephritis; or complete suppression of the urine may supervene, and 
death may occur in unemic convulsions or coma within"fwenty-four or thirty- 
six hours. 

Gasthio Featbhes. — “Black Vomit.” —Irritability of the stomach is pres¬ 
ent from the very outset, and the vomited matter consists of the contents of 
the stfl.mach, and subsequently of mucus and a grayish fluid. In the third 
stage of the disease tbe vomiting becomes more pronounced and in the severe 
cases is characterized bv the presence of blood. It may be copious and forci¬ 
ble, producing much pain in the abdomen and along the gullet. There is 
nothing specific in this “black vomit,” which consists of altered blood, and 
it is not necessarily a fatal symptom, though occurring only in the severer 
forms of the disease. Other haemorrhagic features may be present—pctechiae 
on the skin and bleeding from the gums or from other mucous membranes. 
The bowels are usually constipated, the stools not clay-colored, except late 
in the disease. They are sometimes tarry from the presence of altered blood. 

Mental Featbues. —In very severe cases the onset may be with active 
delirium. “ As a rule, in a majority of cases, even when there is black vomit, 
there is a peculiar alertness; the patient watches everything going on about 
him with a peculiar intensity and liveliness. This may be due in part to the 
terror the disease inspires” (Guiteras). 

Relapses occasionally occur. Among the varieties of the disease it is itnpor- 
trtnt to recognize tho mild cases, characterized bv slight fever, continuing for 
one or two days, and succeeded by a rapid convalescence. In the. absence of a 
prevailing epidemic, they would scarcely lie recognized ns yellow fever. Cases 
of greater scvority„Jia.ve high fever and the features of the disease are well 
marked—vomiting, extreme prostration, and luvmorrhagcs. And lastly, in the 
malignant form the patient, is overwhelmed by the intensity of the fever, and 
death takes place in two or three days. 

In severe cases convalescence may be complicated by parotitis, abscesses 
ltl various parts of the body, and diarrhoea. 

Diagnosis. —(a) From Dengue. —The difficulty in the differential diag¬ 
nosis of these two diseases lies in their frequent coexistence, as during the epi¬ 
demic of 1897 in parts of the Southern States. During the autumn of 1897 
&c profession of Texas was divided on the question of the existence of yellow 
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fever in the State, some claiming that the, disease was dengue, others, includ¬ 
ing Guiteras and West, that yellow fever also existed, la a majority of the 
cases the three diagnostic points upon which Guiteras lays stress—t-lho facies, 
the albuminuria, and the slowing of the pulse with maintenance or elevation 
of the fever—are sufficient for the diagnosis, lie states, loo, thatjaundice, 
which does sometimes occur in dengue, rarely appears as early as the second 
or third day of the disease, and on this much stress should lx- laid. TLeni- 
orrhages are much less common in dengue, hut Hint they do occur has been 
recognized hy authorities even since the time of Hush. 

(b) Eltovt Mai.auiai, Kkv Kit. —111 the early stages of an epidemic e.-ws 
are very apt to he mistaken for malarial fever. In the Southern States tlu> 
outbreaks have usually been in the late summer months, tlu: very season m 
which the a'stivo-autumnal fever prevails. Among the points to he speciallv 
noted are the absence of early jaundice. Even in the most intense types of 
malarial infection the color of the skin is hrsvly changed within four or five 
days. To the experienced eye the facies would he of considerable.help if the 
case was semi from the outset. Albumin is barely present in the urine mi 
early as the second day in a malarial infection. Other important, points air 
the marked swelling of the spleen in malaria, while in yellow fever it is not 
much enlarged. Haemorrhages, and particularly the black vomil,,episl»\K 
and bleeding gums are very rare in malarial infection. In the so-called hem¬ 
orrhagic malarial fever the patient has usually had previous attacks of malaria. 
Hematuria is a prominent feature, while in yellow fever it is hy no means 
frequent. A special point of greater importance, perhaps, than any of the-e 
general symptomatic features is the examination of the blood for the small, 
ring-shaped organisms of the estivo-autummd infection* As a ride, their 
presence is readily determined by any one familiar with their general charac¬ 
ters. They are. however, of all forms the most difficult to recognize, ami. 
while very abundant in many eases, there art* others in which they are ev- 
tremcly scanty in the peripheral circulation. The work of the army surgeon* 
in Cuba shows that in a large proportion of ca-cs there is not much difficulty 
in recognizing the a'divo-auhimnal lever from yellow fever. 

Prognosis—In its graver forms, yellow fever is one of the most fatal nf 
epidemic diseases. The mortality has ranged, in various epidemics, from 15 
taS5 per cent. In heavy drinkers and Ilmse who have been exposed to hard¬ 
ships the death-rate is much higher than among tlit* better classes. In (In' 
epidemic of 1878. in New Orleans, while the mortalitv in hospitals was over 
50 per cent of the white and 21 per cent of the colored patients, in private 
practice it was not more than 10 per rent among the white patients. The 
death-rate was very low in the epidemic of 1807. , 

Prophylaxis. — r i lie measures carried out at Havana, already referred t". 
and in the Canal Zone, Panama, by Major Gorges illustrate the practical value 
of scientific medicine. During 11105, the year after the American CominMoti 
began work, yellow fever prevailed to the great demoralization or the em¬ 
ployees, but it was gradually stamped out, and there have been no epidemic* 
for the past two years. The important measures are: (1) the protection el 
the sick from the bites of mosquitoes; (2) the screening of houses, ihc a- 1 ' 
of mosquito nets, and the destruction of the insects in the house; (3) im'H- 
nres such as already referred to under malaria, which diminish the possibility 
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of the mosquito brooding in tlta- neiglil)orhood of dwollings. New-comers 
should be particularly careful in infected regions, and medical otlicers in 
charge of camps should exorcise the most scrupulous care to prevent the spread 
of infection through mosquitoes. 

Treatment.— fCaroftil.nursing and a symptomatic plan of treatment prob¬ 
ably give the best results. ,The patient should be removed at once from the 
infected house. -. Care should be taken to prevent chilling o’f the skin, and 
sweating should lie promoted. Weeding has long since been abandoned. An 
: early purge, followed by phenacetiii to relieve the backache, is recommended 
bv Geddings. Of special remedies quinine is warmly recommended, and, 
when luemorrhagc sets in, the perehloride of iron. Digitalis, aconite, and 
jaliorundi have been employed. The fever is best treated bv hydrotherapy. 
There are several reports of the good effects of cold baths, sponging, and the 
application of ice-cold water to the head and the extremities in this disease. 
Vomiting is a very difficult symptom to control. Ice in small quantities is 
probably the best remedy. Cocaine may be tried in doses of gr. every 
liour or two (Geddings).' 

We have no drug which can lie depended upon to check the luemorrhages. 
Ergot and acetate of ’end and opium are recommended. The u rami in symp¬ 
tom* are best treated by the hot bath. Stimulants should be given freely dur¬ 
ing the second stage, alien the heart’s action becomes feeble and there is a 
tendency to collap-e. 'Flic patient should be carefully fed; but when the 
vomiting is incessant it is best not to irritate the stomach, but to give nutri¬ 
tive enemata until the gastric irritation is allayed. Washing out the lower 
bowel is very advantageous, and in the eases with extreme toxaemia the sub¬ 
cutaneous or intravenous injection of saline solution may be tried. 


XXII. THE PLAGUE. 


Definition. —A specific, infectious disease, caused by Bacillus pest is, char¬ 
acterized by inllaiiimation of the lymphatic glands (buboes), carbuncles, pneu¬ 
monia, and often lia'inorrliages. 

History and Geographical Distribution. —The disease was probably not 
known to the classical Greek writers. The earliest positive account dates 
from the second century of our era. The plague of Athens and the pestilence 
el l lie reign of Marcus Aurelius were apparently not ibis disease (Payne), 
from (he great plague in the days of Justinian (sixth century) to the middle 
°l (lie seventeenth century epidemics of varying severity occurred in Europe. 
Among the most disastrous was the famous “black death" of the fourteenth 
icnlury, which overran Europe and destroyed a fourth of the population. In 
hie seventeenth century i! raged virulently, and during the great plague of 
Guidon, in Ififir., about 70,000 people died. During the eighteenth and niue- 
-toi'iiib centuries the ravages of the disease lessened. 

The. revival of plague is the most important single fact in epidemiology 
"f Hie past decade. Throughout the nineteenth century it waned progress- 
u,, 'h outbreaks of some extent occurring in Turkey and Asia Minor and 
Ai-tiukan, hut -we hud begun to place it with sweating sickness and typhus 
^ IUll bf- lliejlisenses of the past. We know that it slumbered in parts of 
f-Tiiiu, and toT’nbrthwest India, hut the epidemic of 1891 at Hong-Kong 
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showed that the “black death”'was still virulent. Since then it has spread 
in an ominous manner, reaching India, China, French Indo-Uima, Japan, 
Formosa, Australia, the Philippine Islands, South America, the West Indies, 
the United States, Cape Colony, Madagascar, Egypt, Asia Minor, and Russia 
in Asia In Europe, cases have been carried to Marseilles and other Medi¬ 
terranean ports and to Hamburg and Glasgow. In the latter city there was ; 
a small outbreak in 1900, 30 cases. In the next year there were two cases 
and in 1907 two cases—this without fresh importation. Iiufaan-Francisco 
there has been, 1907-1908, a recrudescence of the disease, and to March l.>, 
1908, there were 131 cases with 77 deaths. In India the ravages continue 
unabated—more than a million deaths were caused by it in 1907, chiefly m 
the Punjab, and the plague problem of that country is one of extraordinary 
complexity. To Simpson’s Croonian lectures, 1907, the student is referred 
for full information. He thus emphasizes the danger of the situation: t he 
feature of the present pandemic that presages danger in the future is the 
marvellous powers of recrudescence and resistance to all known measures of 
prevention, even when the cases are few, as in Glasgow and San Francis, o. 
The slight mortality and the small number of cases lull the authorities into a 
dangerous frame of mind, as at any time the conditions—unknown at present 
—mav arise which enable it to develop into a wide-spread epidemic. 1 lie dis¬ 
ease may be kept in check, but the danger remains while the rats are infected. 

Etiology— The specific organism of the disease is a bacillus discount* 
by Kitasato. It resembles somewhat the bacillus of chicken cholera, and grows 
in a perfectly characteristic manner. Bacillus pestis occurs in the blood and 
in the organs of the body, and has also been found in the^dust and in the soi 
of houses in which the patients have lived. 

’ The disease prevails most frequently in hot seasons, though an outbreak 
may occur during the coldest weather. Persons of all ages are attacked. 1 
spreads chiefly among the poor, in the slums of the great cities. 

The following arc the conclusions of the Plague Commission (19(m) . ■ 
Contagion occurs in less than 3 per cent of flic cases, playing a very small par 
in the general spread of the disease. 2. Bubonic plague in man is entirely 
dependent On the disease in the rat. 3. The infection is conveyed from rat 
to rat and from rat to man solely by means of the rat-llea. t. A case m man 
is not in itself infectious. 5. A large majority of cases occur singly in hoim*,- 
When more than one case occurs in a house, the attacks are generally ncai > 
simultaneous. 6. Plague is usually conveyed from place to place by impoi r* 
rat-fleas, which are carried by people on their persons or in their bagga.-'<- 
The human agent may himself escape infection. 7. Insanitary conditions 
have no relation to the occurrence of plague, except, in so far as they lav"' 
infestation by rats. 8. The non-epidemic season is bridged over by ac« 1 
plague in the rat, accompanied by a few cases among human beings. 

Clinical Forms.— #ams Minoh.—I n this variety, also known as the am¬ 
bulant, the patientihaa a few days of fever, with swelling of the glands of < "j 
groin, and possibly suppuration. He may not be ill enough to seek tm* 
relief. These cases, often found at the beginning and end of an epiaeu" 1 ', 
are a very serious danger, as the urine and faxes contain bacilli. t 

fr~ Bubonic Puaode.— This constitutes the common variety, 77.65 per ''' n 
of 11,600 cases of plague treated in the Arthur Road Hospital, Bom ,;l -' 
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(N. H* Choksy). The stag e of invasion is characterized byfheadachey.back- 
aghe,'stiffness of the limbs, -a feeling of anxiety and- restlessness, ancLgreat' 
depression of spirits. There is a steady rise in the fever until the evening of 
t he th ird or_ fourth day, when- lh e r a is-a, d rop o f JaBLor.three degrees. There 
igjEen a secondary fever, as some writers describe it, in which the tempera¬ 
ture' reaches a still higher point. / The tongue becomes brown, collapse symp¬ 
toms are apt to supervene, and in very severe infections the patient may did 
at this stage. In at leasjr two-thirds of all cases there are glandular swellings 
or buboes. An analysis of 9,500 eases of buboes gave more than 54 per cent 
with the glands of the groin affected. The swelling..appears usually from.the ' 
tlnrdJnJheJiftk. day. ti liesolution may occur, or suppuration, or in rare cases 
gangrene. Suppuration is a favorable feature, as noted by De Foe in his 
graphic.account of the London plague. 

<: Petechiic very commonly show themselves, and may be very extensive. 
These have been called the “ plggue spots,” or (be “ tokens of the disease,” and 
gave to it .in the middle ages the name of thu Black Death. Hemorrhages 
from the mucous-membranes may also occur; in some epidemics hsemoptysis 
has been especially frequent. 

Septio.umk; 1’laol i:.—I n this, the most rapid form, the patient succumbs 
in three or four days with a virulent infection before the buboes appear. 'This 
form constituted 14.25 per cent of the 11.600 eases. Haemorrhages are com¬ 
mon. Tho_.bacilli can be obtained from the blood. 

Pneumonic Plague. —This remarkable variety presents the features of 
a pneumonia, and the sputum contains the bacilli in enormous numbers. It 
is even mwenEataHhan the septioemic type. The mortality in 514 cases was 
• 91 1,60 per ce nt. If is of short duration. The fever is high, the respirations 
rapid, the pneumonia is chiefly lobular, the sputa heemorrhagic, and contain’ 
the bacilli in almost pure culture. 

In other varieties the chief manifestations may be in the skin and subcu- 
•taneous tissues, or in the intestines, causing diarrhoea and sometimes the 
features of typhoid fever. 

Diagnosis. —At the early stage of an outbreak plague cases are easily over- 
1 fl uked , but if the suspicious cases are carefully studied by a competent bac¬ 
teriologist, t Tie re is no disease which can be more positively identified. The 
San Francisco epidemic illustrates this. The nature of the eases was recog¬ 
nized by Kellog and by Kinyoun, but with an amazing stupidity (which was 
shared by not a few physicians, who should have known better) the Governor 
of the State refused to recognize the presence of plague, and the United States 
Government had to intervene and send a board of experts to settle the ques¬ 
tion, In the early Glasgow eases Colvin, while suspecting typhoid fever, saw 
that, there was something unusual, and at once took precautionary measures. 
1’iobablv, too, the association of four cases in one family made him suspicious. 
The limitation of the outbreak was due to the prompt and effective measures 
taken by A. K. Chalmers and his associates. The widespread prevalence of 
the disease makes it the imperative duly of the health authorities to have on 
hand, in connection with large ports, skilled men who can promptly make the 
bacteriological diagnosis. There are dangers from the cultures in laboratories, 

shown by the experiences of Vienna and Ann Arbor, but with proper precau¬ 
tions they may be reduced to a minimum. 
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Prophylaxis.—Wherever plague exists aJ) urgunuflttiaif, Thn intelligent 
policy, anil rUJimg purse are needed. I n India , where pftijicnth-centiiry con¬ 
ditions prevail, and where the scale of the epidemic is so eniormous, the prob- I 
lew .of. prophylaxis looks hopeless. Simpson’s recommendation of a specially 1 
trained plague service, organized on proper lines and on a lih cral basis, should ; 
be carried out. Quarantine, to be of any value, must be most vigorous. A 
most important prophylactic measure relates to the destnietiom of rats, which 
are the chief agents in the distribution of the disease. As Ash burton Thomp¬ 
son remarks (Report on Plague at Sydney), “during an epidemic the only 
proceeding of much value is destruction of rats and of their inests, burrows, 
and habitual haunts, and those others which are calculated to*prevent access 
fit surviving rats to proximity with human beings—in other words, to expel 
them from occupied premises, and to keep them outside. . . . vOn premises 
where indigenous cases had occurred, moreover, the presence of freslnly deceased 
rats was discovered quite often enough to suppyrt the general proposition that 
the danger of contracting plague stood in relation to the presence of rats in 
dwellings or inclosed premises. A general slaughter of rats would avWcr the 
purpose, if it could be carried out quickly and with tolerable completeness." 
Koch recommends the breeding of improved btraius of cats as fittjed most 
naturally for the task. j 

Treatment.—In a disease the mortality of which may reach as high as 80 
or 90 per cent the question of treatment resolves itself intd making the patient 
as comfortable as possible, and following out certain general principles such 
as guide us in the care of fever patients.:. Cantlie recommends purgation and 
stimulation from the outset, and the use of morphia for the pain.^i The local 
treatment of the buboes is important. Ice may be applied to them, And good 1 
results apparently follow the injection of the bichloride of mercury. The 
pyrexia of the disease is best treated by systematic hydrotherapy. 

A plague scrum, chiefly the Lusiig and the Ycrsin-Rouse, lias been used. 
Choksy has collected the statistics to date (11)07), 1,108 cases, with a mortal¬ 
ity of 53.3 per cent. Of those treated on the first day the death-rate was only 
28.0. Choksy concludes that a reduction of 20-25 per cent iu the mortality 
may be obtained by its use. 

Preventive Inoculation.— With Ilaffkine’s serum in 12 districts, of 
224,228 persons inoculated, 3,399 took the disease; of 639,000 uninoeulalcd, 
49,430 were attacked. C. J. Martin concludes that the chances of subsequent 
infection are reduced four-fifths, and the chances of recovery are two and a 
half times os great as in the case of the uninoeulated. 

XXm. BACILLARY DYSENTERY. 

Definition. —A. form of intestinal flux, usually of an acute type, occurring 
s poradi cally and in severe epidemics, attacking children as well as adi'lh ■ 
characterized by pain, frequent passages of blood and mucus, and due to I In¬ 
action of a specific bacillus, of which there are various strains. 

Etiology. —Owing to improved sanitation, dysentery lias become less fre¬ 
quent. In temperalfe.cli matc8 spora dic eases occur from tipie to time, and m 
intervals epidemics prevail, particularly in overcrowded institutions. The sla- 
nf wnpral hosnitals for the past twenty "yearOltOW ’fl'decided decrease 
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in the number of casdipimittcd. ffgc ords of widespread epidemics have been 
rolleoted by Woodward? The most serious was that, which prevailed from 1847 
to 1856. In Great Britain and Ireland epidemics of the disease have become 
less frequent. In i n s ti tutions, particularly in overcrojolcd. asylums, dysen¬ 
tery is very,common, and this form has been made the subject of a valuable 
report by Mott and Durham, Tn the tropics “dysentery is a destructive 
giant compared to which strong drink is a mere phantom ,f (Macgregor). 
Dysentery is one of the great camp diseases, and it has been more destructive 
to armies than powder and shot. In the Federal service during the civil war, 
according to Woodward,* there were 258,071 cases of acute and 28,451 cases 
of chronic dysentery. The disease prevails in Porto Rico. the Philippines^ 
and to a less extent in Cuba. In the South African campaign dysentery pre- s . 
vailed widely. For many years a very fatal form of dysentery has prevailed 
in Japan, particularly in the summer and autumn months, having a mortality 
of from 26 to 27 per cent; in ^899 there were 125,989 cases, with 26,709 
deaths (Eldridge). It is now generally conceded that the severe epidemiesi 
of acute dysentery occurring in .the tropics are of the bacillary type, and the/ 
same form prevails in temperate climates. 

Bacillus IIysenteki.k. —In 1898, Shiga, a Japanese observer, found in 
the dysentery prevailing in his country a bacillus with special characters, which 
he considered to be the specific cause of the disease. 

Flexner and Barker, of the Johns Hopkins Commission for the Study of 
Tropical Diseases, found in the dysentery in the Philippine Islands an iden¬ 
tical organism, and it has been made the subject of very careful study by Flex- 
ner, and also by It. P. Strong, Musgrave, and Craig, of the United States 
army. It has also l*een found in cases of dysentery from Porto Rico. The 
organism appears to be constantly present in the acute dysentery of the tropics. 
In Manila, according to Strong and Musgrave, of 1.828 cases. 712 were of the 
acute specific variety, 55 suspected specific cases, and 561 of anuebic dysentery. 
Kruse, in an outbreak at Laar, in Germany, in which 300 persons were at¬ 
tacked, has isolated an identical bacillus. Ywider and Duval demonstrated 
that sporadic cases in adults in Philadelphia, as well as epidemics of dysen¬ 
tery in the Lancaster County Asylum, Pennsylvania, and in the almshouse at 
New Haven, were due to this organism. During the summer of 1902 Duval 
| and Bassett, working at the Mount Wilson Sanitarium, first demonstrated that 
certain forms of summer diarrhoeas of infants were due to infection with 
B. dysenteriaj. The Rockefeller Institute, during the following summer, con- 
hided a collective investigation into the cause of infantile diarrhoeas in Bos- 
Inn, New York, Philadelphia, and Baltimore. Several observers, under Flex¬ 
or's direction, studied 412 cases and found the dysentery bacillus present in 
or 63.2 per cent. Spronck, working in Holland, also confirmed these 
observations. 

The strain of the bacillus most frequently found in the United States is 
“ Flexner-Harris ” type. 

It is now conceded that a number of strains of the bacillus occur. This 
j 1 tot has been determined by the relative agglutinative power of immune scrum 

| * Medical and Surgical History of the War of the Rebellion, Medical, vol. ii. The most 
^native treatise extant on intestinal fluxes—an enduring monument to the industry and 
of the author. 
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upon tlio bacilli isolated, as well as by the action of the latter upon various 
sugars. yWnnr rpyogpi™* types: (1) “ Shiga” typ e: altacka_glij£Qsi!, 
without action. on other sugars, including mannUe and lactose. (2) “ Fla*.. 
ner-Harris ” type: attack^ glucose, inannite, and dextrine; does not attack^ 
l actose . (3) Bacillus^" X ” (Hissjjnd ltusscll): attacks glucose,jand tasnnitoj. 
no action on dextrine and lactose. The lesions produced by the different* 
strains are identical. The organism agglutinates with the blood serum o|: 
cases with acute dysentery as well as with the serum of immunized animals. 1 

As yet nothing is known as to how infection of human beings„oceurs. Its 
habitat is unknown, and the organism has never been isolated from sources 
outside the human body. In two instances the dysentery bacillus has been 
isolated by Duval from the stools of healthy children. In-dysenteric stools 11 k* 
organism is most readily isolated from the particles of mucus. 

Morbid Anatomy. —In the acute cases, when death has occurred on the 
fourth to the seventh day, the mucous membrane of the large intestine is 
swollen, of a deep-red color, and presents elevated, coarse corrugations and 
folds. In addition to the intense hyperemia there are spots of haemorrhage.-! 
scattered through the swollen mucosa. Over the surface there is usually a 
superficial necrotic layer, which can be brushed off lightly with the finger. 
This may be in patches, or uniform over largo areas. There is no ulceration, 
only the superficial, general necrosis of the mucosa. The solitary follicles are 
swollen and red, but the prominence is obscured in the involvement of the 
entire mucosa. In cases of great intensity the entire coats of the colon limy 
be stiff and thick, and the mucous membrane enormously increased in thick¬ 
ness, grayish-black in color, extensively necrotic, and, ijj places, gangrenous. 
The serous surface is often deeply injected. The ileum is, in many cates, 
involved, having a deeply luemorrhagic mucosa, with a superficial necrosis. 
In the subacute cases there is not the same great thickening of the intestinal 
wall, the solitary follicles are morn swollen, there is less necrosis, and, while 
there are no ulcers, there are superficial erosions. 

Symptoms. —According to Strong and Musgrave, the period of incubation 
is not more than forty-eight hours. The onset, which is usually sudden, is 
characterized by slight fever, pain in the abdomen, and frequent stools. At lint 
mucus is passed, hut within twenty-four hours blood appears with it, or there i* 
pure blood. There is a constant desire to go to stool, with great straining and 
tenesmus; every hour or half hour there may be a small amount of blood and 
mucus passed. The temperature rises and may roach 103° or 101°. The pul' 0 
increases in frequency, and in the severer cases becomes very small. Tim 
tongue is coated with a white fur, and there is excessive thirst. In the very 
acute cases the patient becomes seriously ill within forty-eight hours, the 
ments increase in frequency, the pain is of great intensity, the patient becomes 
delirious, and death may occur on the third or fourth day. In cases of moder¬ 
ate severity the urgency of the symptoms abates, the stools lessen, the tem¬ 
perature falls, and within two or three weeks the patient is convalescent. 'I'lic 
mortality in the severe forms is very high. There is a subacute form aide ' 1 
lasts for many weeks or months. The patients become greatly emaciated* 
having from three to five stools in the twenty-four hqurs. The bm din* 
dysenterise is found in the stools, and it agglutinates readily with the blood 
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Other Clinical Types. —The foregoing ac^uuut describes the essential fea¬ 
tures of bacillary dysentery as seen in Japan, the Philippines, and the tropics. 
The clinical features of bacillary dysentery in adults in temperate climates 
jifter in no essential manner from those already described. Although the 
Evidence hardly warrants us at present in making the sweeping statement that 
ill non-amcebic cases of dysentery in this country arc bacillary in origin, yet 
experience will probably demonstrate eventually that this is the case. What 
is known as the acute catarrhal dysentery is probably a sporadic form due to 
the Bacillus dysenteries. What is known as diphtheritic dysentery is a type 
of the bacillary form with great necrosis and infiltration of the mucosa. The 
secondary diphtheritic dysentery is a common terminal event in many acute 
and chronic diseases. Vedder and Duval have demonstrated that the bacillus 
is present in these cases. ^ 

Complications and Sequels e.-tPeritonilis is rare, due either to extension, 
through the wall of the bowel or.to perforation. When this occurs about the_ 
etecal region;perityphlitis results; when low down in the rectum^ periproctitis. 
In 108 autopsies collected by Woodward perforation occurred in 11. Abscess 
of the liver, so common in the annebic form, is very rare. It is interesting to 
note, as illustrating the probable type of the disease, how comparatively rare 
abscess of the liver was during the civil war. Very few cases occurred in the 
South-African War (Rolleston). 

' In the tropics malaria and acute dysentery very often coexist. With refer¬ 
ence to typhoid fever, as a complication. Woodward mentions that the com¬ 
bination was exceedingly frequent during the civil war, and characteristic 
lesions of both diseases coexisted. In civil practice it is extremely rare. 

Sydenham noted* that dysentery was sometimes associated with rheumatic 
.pains,nnd in certain epidemics joint swellings have been especially prevalent. 
They are probably not of the nature of true rheumatism, but rather analogous 
to those, of gonorrhmil arthritis. Tn severe cases there may bo/pleurisj^ thlftpi- 
bosis,^pericarditis, ^endocarditis, and occasionally pysemie manifestations, 
among which may be mentioned pylephlebitis. Chronic,-Bright’s disease is 
also an occasional scqnelj In protracted cases there may be an anmmic oedema. 
An interesting sequel of dysentery is paralysis. Woodward reports 8 cases. 
Weir Mitchell mentions it as not uncommon, oeccurring chiefly in the form 
of paraplegia. As in other acute fevers, this is due probably to a neuritis. 
Hcmlinger, in two cases of non-amerbie dysentery in Tunis, observed an, epi¬ 
didymitis during convalescence. Gonorrhoea was excluded. In a third case 
the dysentery was complicated by an abscess of the spleen, which ruptured, 
causing death. Intestinal stricture is a rare sequence—so rare that no case 
"as reported at the Surgeon-General's office during the civil war. Among the 
sequel® of chronic dysentery, in persons who have recovered a certain measure 
°f health, may be mentioned persistent dyspepsia and irritability of the bowels. 

Diagnosis.—In the acute specific form the blood-serum agglutinates the 
dysentery bacillus. The “ Flcxner-Harris ” type of the organism agglutinates 
5)1 dilutions of from 1 to 1,000 up to 1 to "l .500. This is the form of the 
organism that prevails in the United States. The “ Shiga " type agglutinates 
less readily. The blood-serum of a dysenteric patient will agglutinate both 
typos, but the former more readily than the latter. In all non-amcebic dys¬ 
phorics efforts should be made to isolate the dysentery bacillus from the stools. 
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Treatment. —Flint has shown that sporadic dysentery is, in its* slighter 
grades at least, a sel f . l i mit ed disease, which tuns its course in eight or nine 
day s. Beading the report of his cases, one is struck, however, with their com¬ 
parative mildness. 

Ebophylaotic.— We are as yet ignorant of the sources of infection. Tlie 
dysentery bacillus has not been found outside the human body. It seems quite 
possible that it* is a water-borne organism, and the same -p ro phylac tic- pre¬ 
cautions should be followed as .aro adopted in typhoid fever. FJexncr and 
Gay have shown that animals can be protected from infection by a previous 
treatment with iigmune horse serum. Immunization of human individuals 
has not been so far demonstrated. 


Medicinal. —The enormous surface involved, amounting to many square 
feet, the constant presence of irritating particles of food, and the impossibility 
of getting absolute rest, are conditions which render the treatment of dysen¬ 
tery peculiarly difficult. Moreover, in the severer cast's, when necrosis of the 
mucosa has occurred, ulceration necessarily follows, and can not in any way 
be obviated. When a ease is seen early, particularly if there has been consti¬ 
pation. |a saline purge should be given. The free watery evacuations produced 
by a dose of salts cleanse the large bowel with Ibe least possible irritation, and 
if necessary, in the course of the disease, particularly if scybala are present, 
the dose may be repeated. The saline treatment is much commended. \V. .1 
Buchanan has treated S."> eases with only it deaths. Hu gives a drachm ol 
sodium sulphate, four, six, or eight times a day. and continues until all blo<K 
and mucus have disappeared, usually for two nr three days. Of medicine, 
which are supposed to have a direct effect upon the disease, ipecacuanha s|d 
maintains its reputation in the tropics. Xo food is fallen for three hours, 
then twenty drops of laudan'um, and half an hour after from 20 to-60 grains 
of ipecacuanha. If rejected by vomiting, the dose is repeated in a few hours. 
Washbourne and Richards, in the South African campaign, speak of the good 
results of ipecacuanha combined with (lie saline treatment. 

Minute doses of coQp^yc sublimate, one hundredth of a grain every two 
hours, arc warmly recommended by Ringer. Large doses of bismuth, half a 
drachm to a drachm every two hours, so that the. patient may take from 12 t (l 
15 drachms in a day, have in many ease's had a benefieinl effect. To do good 
it must be given in large (loses, as recommended by Monnorel, who gave as 


high as 70 grammes a day. It certainly is more useful in the chronic than 
the acute cases. It is best given alone. Opium is on invaluable remedy for 
the relief of the pain and to quiet the peristalsis. It should be given as mor¬ 
phia, hypodermically, acccording to the needs of the patient. 

The treatment of dysentery by topical applications is by far the 
rational plan. A serious obstacle, however, in the acute cases, is the (fltln'in® 
irritability of the rcclum and the tenesmus which follows any attempt l<> irr '" 
gate the colon. A preliminary cocaine suppository or the injection of a small 
quantity of the 4-per-cent solution will sometimes relieve this, and then will 
a long tube the solution can be allowed to flow in slowly. Tho patient sli"ul( 
be in the dorsal position with a pillow under tho hips, bo as to get the dice 
of gravitation. Water at,the temperature of 100° is very soothing, bin 1,1 
irritability of the bowel is such that large quantities can rarely be retained fo 
**" - At “ —*" subside, the injections are better berm 
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Various astringents may bo used—alum, aerate ot lead, sulphate of zinc and 
copper, and nitrate of silver. Of these remedies the nitrate of silver is the 
best, though, I think, not in very acute eases, ill the chronic form it is per¬ 
haps the most, satisfactory method of treatment which we have. Tt is useless 
to give it in the small injections of two or three ounces with 1 to 2 grains of 
the salt to the ounce. It must he a largo irrigating injection, which will reach 
all parts of the colon. This plan was introduced by Hare, oS Edinburgh, and 
is highly recommended by Stephen Mackenzie and H. C. Wood. The solu¬ 
tion must'be fairly strong, 20 to 30 grains to the pint, and if possible from 
3 to 6 pints of fluid must be injected. To begin with it is well to use not 
mofeTTita a drachm to the 2 pints or 21 pints, and to let the warm fluid run 
in slowly through a tube parsed far into the bowel. It is at times intensely 
painful and is rejected at once. Argyria, so far as I know, has never followed 
the prolonged use of nitrate-of-silver injections in chronic dysentery. When 
(here is not much tenesmus, a small injection of thin starch with half a drachm 
to a drachm of laudanum gives$reat relief, but for the tormina and tenesmus, 
the two most distressing symptoms, a hypodermic of morphia is the only satis¬ 
factory remedy. Local applications to the abdomen, in the form of light 
poultices or turpentine stupes, arc very grateful. 

The diet in acute eases miwt be restricted to milk, whey, and broths, and 
during convalescence the greatest care must be taken to provide only the most 
digestible articles of food. In chronic dysentery, diet is perhaps the most 
important element in the treatment. The number of stools can frequently 
be reduced from ten to twelve in the day to two or three, by placing the patient 
in bed and restricting the diet. Many eases do well on milk alone, but the 
stools should be cajefully watched and the amount liinited’to that which can 
be digested. If curds appear, or if much oily matter is seen on microscopical 
examination, it is best to reduce the amount of milk and to supplement it with 
beef-juice or, better still, egg-albumen. The large doses of bismuth seem 
specially suitable in the chronic cases, and the injections of nitrate of silver, 
in the way already mentioned, should always he given a trial. 

Serum Tiieru'y. —Shiga produced a polyvalent serum bv immunizing 
horses, by which he claims to have reduced the mortality in “ endemic ” dysen¬ 
tery in Japan from about 35 per cent to !) per cent. The encouraging early 
results of this form of treatment have not apparently been borne out by subse¬ 
quent experience. Elexner has immunized horses, and this immune-serum has 
been given a fair trial in the treatment of infantile diarrhoeas of bacillary ori¬ 
gin. The investigation was carried on under the direction of the llockefeller 
Institute. Holt reports that the anti-dysenteric serum was employed in S3 
cases, 38 of which proved fatal. He states that oil the whole the results were 
'hsapjjointing. In only 12 cases did a noteworthy improvement appear to 
follow its administration. 


XXIV. MALTA FEVER. 

(Undulant Fever, Mediterranean Fever.) 

Definition. — An endemic fever, characterized by an irregular course, undu- 
latory pyrexial relapses, profuse sweats, rheumatic pains, arthritis, and on 
enlarged spleen. An organism, Micrococcus mclitensis, is present in all cases. 
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Distribution. —The disease prevails in the Mediterranean littoral, and en¬ 
demic foci exist in India, Africa, China, and.Manila. In the Malta garrison 
in the seven years 1898-1904, there were 2,229 cases, with an average ease 
duration of one hundred and twenty days and with 77 deaths. About the same 
number of cases occurred in the fleet. 

Etiology. —The greater part of our knowledge of this remarkable disease 
we owe to the work of British army surgeons stationed at Gibraltar and Malta, 
particularly to Marston, Bruce, and Hughes. In 188C Bruce isolated an or¬ 
ganism which he called Micrococcus mditensis from the spleen and blood. 
Hughes, Wright, and others confirmed this. Much work was done to establish 
the specificity of the organism. In 1901-1905 a Government Commission be¬ 
gan a study on the island of the problems of the disease in all its aspects. II 
was shown to be a soptie.emia, due to the above-named organism, which had 
an unusually prolonged saprophytic existence. Zamit showed that the goals, 
the most important animals in the domestic life of Malta, were largely infected, 
from 10 to 15 per cent having the micrococcus in their milk. Monkeys were 
successfully infected with milk which contained the organisms. Stops were at 
once taken to stop the use as far as possible of goat’s milk for the troops, with 
the result that the number of cases fell from 750 in 1905 to 115 in 190(5, and 
to 7 for nine months of 1907. There were no cases in 1907 in the Mediter¬ 
ranean fleet. Eyre has brought forward evidence to show that the disease may 
be transmitted by mosquito bites. 

Symptoms. —There is no specific fever which presents the same remark¬ 
able group of phenomena. The ]ieriod of incubation is from six to ten days. 
“ Clinically the fever has a peculiarly irregular temperature curve, consisting 
of intermittent waves or undulations of pyrexia, of a distinctly remittent char¬ 
acter. These pyrexial waves or undulations last, as a rule, from one to three 
weeks, with an apyrexial interval lasting for two or more days. Tn rare 
cases the remissions may become so marked as to give an almost intermittent 
character to the febrile curve, clearly distinguishable, however, from the par¬ 
oxysms of paludic infection, 'this pyrexial condition is usually much pro¬ 
longed, having an uncertain duration, lasting for even six months or more. 
Ti nlike paludism. its course is not markedly affected by the administration of 
quinine. Its co p se is often irregular and even erratic ia-nature. This pyrexia 
is usually accompanied by obstinate constipation, progressive amcmiu, amt 
debility. It is often complicated witli and followed by neuralgic symptoms 
referred to the peripheral or central nervous system, artUciUmwiluaions, painful 
in flamm atory conditions of certain fibrous structures, of a localized nature, or 
swelling .of, the testicles ” (Hughes). This author recognizes a malignant l> 
in which the disease mfli prove fatal within a week or ten days; an uinlula- 
tory type—the common variety—in which the fever is marked by intermilb nl 
waves or undulations of variable length, separated by periods of apyrexia mul 
freedom from symptoms. In this really lie the peculiar features of the discos'', 
and the unfortunate victim may suffer a scries of relapses which may oxtcml 
from three months, the average time, to two years. Lastly, there is an ii'h'i- 
mittent type, in which the patient may simply have daily pyrexia toward even¬ 
ing, without any special complications, and may do well and be able !<> 4° 
about his work, and yet at any time the other serious features of the disease 
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Tli e'nioit aljty is slight, only about a. pat amt There are no characteristic . 
morbid legions. Malta fever can now be readily differentiated from enteric 
f ever and malaria. The prophylaxis is self-evident, and the brilliant work 
of 1he r commission has already reduced the incidence of the disease to a 
minimum. 

Treatment.—General measures suitable to typhoid fevw are indicated. 
Fluid food should be given during the febrile period. Hydrotherapy, cither 
the bath or the cold pack, should be used every third hour when the tempera¬ 
ture is above 103° F. Otherwise the treatment is symptomatic. No drugs 
appear to have any special influence on the fever. A change of climate seems 
to promote convalescence. 

XXV. BERI-BERI. 

Definition.—An endemic and’epidemic multiple neuritis of unknown etiol¬ 
ogy, occurring in tropical and subtropical countries, characterized by motor 
and sensory paralysis and anasarca. 

History. —The disease is believed to be of great antiquity in China, and 
is possibly mentioned in the oldest known medical treatise, in the early years 
of the nineteenth century it attracted much attention among the Anglo-Indian 
surgeons, and we may date the modern scientific study of the disease from 
Malcolmson's monograph, published in Madras in 1835. The opening of 
Japan gave an opportunity to the European physicians holding university posi¬ 
tions, particularly Anderson, Baclz. Scheube, and more recently Grimm, to 
investigate the disease. The studies of the native Japanese physicians, particu¬ 
larly Mini'll and Takagi. and of the Dutch physicians in the East, have con¬ 
tributed much to our knowledge. An added interest has been given to the 
subject by the discovery of the disease among the Cape Cod fishermen, and by 
the recurring outbreaks of endemic neuritis at the Richmond Asylum in Dub¬ 
lin and at the State Insane Hospital at Tuscaloosa, Ala. 

Distribution.—Reri-beri, Kakke. or endemic neuritis prevails most exten¬ 
sively in the Malay Archipelago; in certain of the Dutch colonics the mortality 
among the coolies is simply frightful. It is widely distribute 1 !! in China, 
Japan, and the Philippine Islands. In the Philippines the admissions to the 
ion eminent hospitals for the year ending June 30, 1903, were 026, nearly 
all among the Philippine scouts. In India it has become less common, but 
18 still prevalent in parts of Burma. Localized outbreaks have occurred in 
Australia. It prevails extensively in parts of South America and in the West 
Indies, and from the ports of these countries cases occasionally reach the 
United States, and it occurs also among the Chinese and Japanese in Califor- 
nin - Birge, of Provineetown. and J. J. Putnam encountered beri-beri among 
the fishermen on the Newfoundland Banks. Birge writes (March 10. 1898) 
that he has seen 47 cases of both the wet and the dry form. The disease is not. 
entirely confined to the fishermen on the Grand Banks, but occurs occasionally 
a, nong those living on shore or making “ shore trips.” In lS95-'96 a remark- 
jjjfie outbreak of epidemic neuritis occurred at the State Insane Hospital at 
Tuscaloosa, Ala., which has been described fully by E. D. Bondurant. Be¬ 
tween February, 1895, and October, 1890, in a population of 1.200 there were 
"1 cases with 21 deaths. None occurred among the 200 employees of the hos- 
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pital. The negroes were relatively less sheeted than the whites. The chief 
symptoms were “ njysculw- weakness, t eimern ess. pain, parae sthesia p, los8_q[ 
deep reflexes, foll&wed by atrophy of muscles and the electrical reaction of 
degeneration, accompanied by rise of temperature, gastrodatealiaaLdfiturb- 
ance, general anasarca, and tachycardia.” At the Arkansas State Insane 
Asylum at Eittlp Rock, in 1895, there was an outbreak of between 20 and 30 
cases possibly of beri-beri. 

In Great Britain the disease is not infrequent at the seaports. 

At the Richmond Asylum, Dublin, there have been extensive outbreaks 
in the years 1891, 189G. 1897, under conditions of overcrowding. 

Etiology. —Two main views prevail as to the nature of the disease—that 
it is an infection, and that it is a toxaemia caused by food. 

1. Rkhi-iieui as an Acute Infection. —Baelz and Seheuhc, with many of 
the Dutch physicians, hold that the disease is due to a germ. In favor of thi» 
view, Schools: refers to the fact that stroughjvell-nourished young people are 
attacked, that the disease has definite foci in which it^gonairsjlelhiite seasonal 
relations* and has of late years spread in some countries ay a n epidemic w itli- 
ont any special change in-tho diet of the inhabitants. So far as seasonal and 
telluric influences are concerned, it is a disease which resembles malaria, with 
which, in fact, some authors have confounded it. II is probably nofijlireetlv 
contagious. On the other hand, Scheubc. Manson and others bring forward 
evidence to show that beri-beri may probably be conveyed from one district to 
another. Many bacteriological studies have been made in the disease, par¬ 
ticularly by Dutch physicians, but there is no unanimity as to the results, and 
we may say that no specific organism has as yet been determined upon. 

Hamilton Wright, who has made a prolonged study of the disease in the 
Malay States, describes a specific duodenitis,-* primary bacteri al les ion, from 
which the poison is evolved, just as it is from the throat in diphtheria. 

2. Eood.Tueoiiy. —This theory is widely held in Japan, some believing 
that it is due to the eating of bad rice, and others that it is associated witli I lie 
use of certain fish. In favor of the dietetic view of its origin is adduced Ilia 
extraordinary change which has taken place in the Japanese navy since the 
introduction by Takagi of an improved diet, allowing a larger portion of 
nitrogenous food, and forbidding the use of fresh fish altogether. Subsequent 
to this there has certainly been the most remarkable diminution in the num¬ 
ber of cases—a reduetion-from. about a fourth of the entire strength attacked 
annually to a practical abolition of the- disease. 

Many of the Dutch physicians in Java regard rice as the important cause 
of .the disease. It is stated that in the prisons of Java the proportion of ciw" 
is 1 to 39 when the.rice is eaten completely shelled, 1 to 10,000 when the grain 
is eaten with its pericarp; in some places the disease has disappeared when 
the unshelled rice has been substituted for the shelled. Miura, with wlm*' 
studies of the disease all readers of Virchow’s Archiv are familiar, reganb 
beri-beri as a form of chronic poisoning due to the use of the flesh of certain 
fish eaterrraw of'improperly prepared. Grimm, in his monograph, regards 
the im mun ity of Europeans as in great part owing to the fact that they do 
not follow the Japanese custom of eating various kinds of raw fish. 

Among the most important factors are the following l Overcrowding, as w 
“ ’ 1 - '~~ l anaoAirva utchflxnOSUre to WCL Eu r0 
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peans under good hygienic conditions rarely contract the disease in heri-beri 
regions. The Qjiims^ntUlie-iHipoaed coolies are most often attacked. Males 
are-more sabjeet-tw- the- din c auc than fema les. Young mea.frpm sixteen to 
t\yoaty-fiy.e_ara - ehiefly - atf ected. 

Symptoms. —The incubation period is unknown, hut it probably extends 
over several months. The following forms of the disease ai;e recognized by 
Sche.ube: 

1. Tub .incomplete oh rudimentary form which often sets in with ca¬ 
tarrhal symptoms, followed by pains and weakness in the limbs and a lower¬ 
ing of the sensibility in the legs, with the occurrence of parasthesias. Blight 
icdema sometimes appears. After a time parastheshe are felt in other parts 
of the body, and the patient may complain of palpitation of the heart, uneasy 
sensations in the abdomen, and sometimes shortness of breath. There may be 
weakness and tenderness of the muscles. After lasting from a few days to 
many months, those symptoms aji disappear, but with the return of the warm 
weather there may bo a. recurrence. One of Schcube’s patients suffered in this 
way for twenty years. 

2. The atroph ic form sets in with much the same symptoms, but the 
los s of pow er in the limbs progresses more rapidly, and very soon the patient 
is noionger able to walk or to move the aims. The atrophy, which is associ¬ 
ated with a good deal of pain, may extend to the muscles of the face. The 
(edematous symptoms and heart troubles play a minor role in this form, which 
is known as the dry or paralytic variety. 

3. The Wet or Dropsical Form. —Setting in as in the rudimentary vari¬ 
ety, the oedema soon becomes the most marked feature, extending over the 
whole subcutaneous\ssiic, and associated with effusions into the serous sacs. 
The atrophy of the n^scles and disturbance of sensation are not such promi¬ 
nent symptoms. On the other hand, palpitation and rapid action of the heart 
and dyspnoea are common. The wasting may not be apparent until the dropsy 
disappears. 

4. The acute, pernicious, or cardiac form is characterized by threat- 
enings of an acute cardiac 'failure, coming on rapidly after the existence of 
.slight symptoms, such as occur in the rudimentary form. In the' most acute 
type death may follow within twenty-four hours; more commonly the symp¬ 
toms extend over several weeks. 

The mortality of the disease varies greatly, from 2 or 3 per cent to 40 
or 50 per cent among the coolies in certain of the settlements of the Malay 
Archipelago. 

Morbid Anatomy. —The most constant and striking features are changes 
i» the peripheral nerves and degenerative inflammation involving the axis 
cylinder and medullary sheaths. In the acute cases this is found not only in 
hie peripheral nerves, but also in the pneumogastric and in the phrenic. The 
fibres of fhq voluntar y muscles, as well ns of th o myo e ardi unn-are- alaa-much 
degenerated. ITamiltonAYright-has described an acute ..duodenitis. 

Diagnosis.—In tropical countries there is rarely any difficulty in the 
diagnosis. In cases of peripheral neuritis, associated with (edema, coming 
from tropical ports, the possibility of this disease should be remembered. 
Scheube states that rarely any difficulty offers in the diagnosis of the differ- 
forms. 
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Treatment. —Much has been done to, prevent the disease, particularly in 
Japan. There is no more remarkable triumph of modern hygiene than that 
which followed Takagi’s dietetic reforms in the Japanese navy, in beri-ben 
districts Europeans should use a diet rich in nitrogenous ingredients. In the 
dietary of prisons and asylums the experience of the Javanese physicians-with 
reference to the .remarkable diminution of the disease with the use of unshelled 
rice should be borne in mind. In ships, prisons, and asylums the disease has 
rarely occurred except in connection with overcrowding, an element which pre¬ 
vailed both at the Richmond Asylum and at the Stale Hospital for the Insane 
at Tuscaloosa. 

Baclz recommends in early cases a froe use of the salicylates, 15 or 20 
grains four or live times a day. Others favor early free purgation. In very 
severe acute cases, both Anderson and Back advise blood-letting. The more 
chronic cases demand, in addition to dietetic measures, drugs to support the 
heart and treatment of the atrophied muscle^ with electricity and massage. 

XXVI. ANTHRAX. 

(Splenic Fever; Charbon; Wool-sorter’s Disease.) 

Definition. —An acute infectious disease caused bv Bacillus antliracis. II 
is a wide-spread affection in animals, particularly in sheep and cattle. In 
man it occurs sporadically or a.- a result of accidental inoculations with the 
virus. 

Etiology.—The infectious agent is a lion-motile, rod-shaped organism. Iln- 
cillus antliracis, which has, by the researches of Foil cutler, Davainc, Koch, 
and Pasteur, become the best known perhaps of all pathogenic microbes. The 
bacillus has a length of from 2 to 25 g; the rods are often united. The bacilli 
themselves are readily destroyed, but the spores are very resistant, ami -ar¬ 
rive after prolonged immersion in a 5-per-cent solution of carbolic acid, or 
withstand for some minutes a temperature of 212° Fahr. They are capable 
also of resisting gastric digestion. Outside the body the spores are in all prob¬ 
ability very'durable. 

In AnijCXls.—G eographically and zoologically the disease is flu; nu'-t 
widespread of all infectious disorders. It is much more prevalent in Europe 
and in Asia than in America. Its ravages among the herds of cattle in liu-m 
and Siberia, and among sheep in certain parts of Europe, are not eipudlnl 
by any other animal plague. In the United States anthrax is not very wide¬ 
spread. Mohler, of the Bureau of Animal Industry, informs me that sinrt 1 
1900 it has been reported in cattle from sixteen States, It is not very um <>in- 
mon in Delaware, New Jersey, and Pennsylvania. 

A protective inoculation with a mitigated virus was introduced by Pasteur 
and has been adopted in certain anthrax regions. Mendez describes cxcellcu 
results from his antitoxin (1904). 

The disease is conveyed sometimes by direct inoculation, as by the bile 
and stings of insects, by feeding on carcasses of animals which have died o 
the disease, but more commonly by grazing in pastures in which the germ 
have been preserved. (Tasteur believes that the earthworm plays an imp" 1, 
-’ k ’.’ T 't« the surface and distributing the banrltr -which hav 
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been prftpagated in the buried carcass of an infected animal. Certain fields, 
or even farms, may thus be infected for an indefinite period of time. It seems 
probable, however, that if the carcass is not opened or the blood spilt, spores 
are not formed in the buried animal and the bacilli quickly die. t 

Tv maw ihp disease does not occur spontaneously. It results always-from 
injection, either through the skin or intestines, or in rare instances through 
the lungs. Workers in wool and hair, and persons whoso occupations bring 
them into contact with animals or animal products, as stablemen, shepherds, 
tanners, and butchers, are specially liable to the disease. In Pennsylvania in 
3897 twelve tanners died of anthrax. It is rare in general hospital work. 
There has been only one case in sixteen years at the Johns Hopkins Hospital. 
In England and Wales in 1903 there were 17 deaths from this cause in man 
(Tatham). For the six years 1899-1901 there were 2(11 cases of industrial 
anthrax reported to the Home Office; 25.(1 per cent proved fatal (Legge). 

Various forms of the diseasjp have been described, and twajdiiaf .groups 
may be recognized: the external anthrax and the internal anthrax, of~which 
there arc pulmonary and intestinal forms. 

Symptoms. —(1) KxxnniiAn Anthrax. 

(") M alit/ iigut Vudu.lt '.—The inoculation is usually on an exposed surface 
—theJjjinds. axims, or face. At the site of inoculation there are. within a few 


hours, it eh i ng and uneasiness, and the gradual formation of a small..papule, 
which soon becomes vesicular. Inflammatory induration extends around this, 
and within thirty-six hours, at the site of inoculation there is a dark brownish 
osehar^at a little distance from which there may be a series of small vesicles. 
The brawny induration may be extreme. The ccdema produces very great 
swelling of .the parfs. The intlammation extends along the lymphatics, and 
the neighboring lymph-glands are swollen and sore. The fever at first rises 
rapidly, and the concomitant phenomena are marked. Subsequently the tem¬ 
perature falls, and in many cases becomes subnormal. Death may take place 
in from three to five days. In cases which recover the constitutional symptoms 
are slighter, the eschar gradually sloughs out. and the wound heals. The eases 


vary much in severity. Til the mildest form there may he only slight swelling. 
Al the site of inoculation a papule is formed, which rapidly beconfes vesicular 
am] dries4nto a seal), which separates in the course of a few days. 

(b) AuBaiuml Anthrax (Edema .—This form ocxiiM-iiuilie-eyelid, and 
also in-tfw^^d, lumd, and arm, and is characterized by the absence of the 
papule and vWclo forms, and by the most extensive cedema, which may follow 
rather tlum precede the constitutional symptoms. The oedema reaches such a 
grade of intensity that gangrene results, and may involve a considerable sur¬ 
face. The constitutional symptoms then become extremely grave, and the 


vases invariably prove fatal. 

The greatest fatality is seen in eases of inoculation about the head and 
face, where the mortality, according to Nasaroxv, is 26 per cent; the least in 
'"lection of the lower extremities, where it is 5 per cent. 

fn a case at the Johns Hopkins Hospital in 1895, in a hair-picker, there 
''as most extensive enteritis, peritonitis, and endocarditis, which last lesion 
lils been described by Eppinger. 

A feature in both these forms of malignant pustule, to which many writers 
r °fcr, U die absence of feeling of distress or anxiety on the part of the patient. 
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whose mental condition may be perfectly clear. He may bo without aify appre¬ 
hension, even though the condition be most critical. 

The Jigymw ia in most instances is readily made (from the character of the 
lesion and the occupation Of the patient. When in doubt, the", examination 
of the fluid from the pustule may show the presence of the anthrax bacilli. 
Cultures should be made, or a mouse or guinea-pig inoculated from the local 
lesion. It is to be remembered that the blood may not show the bacilli in 
numbers until shortly before death. 

(2) Ixxkbxax. Akthiux. 

(a) Intestinal Form. Mycosis intestinalis. —In these cases the infection 
usually is through the stomach and intestines, and results from eating tin. 
flesh or drinking the milk of diseased animals; it may, however, follow an 
external infection if the germs are carried to the mouth. Tlw«S£tupioms hhi 
those of intense poisoning. The disease may set in with a chill, followed In¬ 
voluting, diatrkea, moderate fever, and pains in the legs and back. In acute 
cases there are d^apmea. .cyanosis, great anxiety and restlessness, and toward 
the end convulsions or spasms of the muscles. Haemorrhage may occur from 
the mucous membranes. Occasionally there an 1 on the skin small phlegmonous 
areas or petechia’. The spleen is enlarged. The Mood is dark and remains 
fluid for a long time after death. Late in the disease the bacilli may he found 
in the blood. 

This is one of the forms of acute poisoning which may a licet, many indi¬ 
viduals together. Thus Butler and Karl Huber describe an epidemic in which 
twenty-five persons were attacked after eating the flesh of an animal which 
had had anthrax. Six died in from forty-eight hours to seven days. 

(5) 11 ool-sarter's Disease. —This important form of%nthrax is found in 
the.large establishments in which wool or hair is sorted and cleansed. The 
hair and wool imported into Europe from Russia and South America appear 
to have induced the largest number of cases. Jlnnv of these show no external 
lesion. The infective material has been swallowed or inhaled with tlie 
dust. There are rarely premonitory symptoms. ) The patient is sei?^! uitli 
a gfeill, becomes faint and prostrated, has pains in the back and legs, and the 
temperature rises to 102° or 103°. The breathing is rapid, and lie complains 
of much pain in the chest. There may lie a cough and signs of bronchi I k 
So prominent in some instances arc these bronchial symptoms that a pulmo¬ 
nary form of the disease has been described. The pulse is feeble and \erv 
There may be vomiting, and death may occur within twenty-four hours 
withsymptoms of profound collapse and prostration. Other cases are more 
protracted, and there may bo duwrluca, delirium, aifd unconsciousness. The 
cerebral symptoms may Ire most intense; in at least four cases the brain seems 
to have been chiefly affected, and its capillaries stuffed with bacilli (Merkel). 
The recognition of wool-sorter’s disease as a form of anthrax is due to .1. Ik 
. Bell, of Bradford, England. 

In certain instances these profound constitutional symptoms of internal 
anthrax are associated with the external lesions of malignant, pustule. 

The rag-pi cker's disease has been made the subject of an exhaustive study 
by Eppinger “(Tile Hademkrankheit, Jena, 1894), who lias shown that it e 
a local anthrax of the lungs and pleura, with general infection. 

The prophylaxis is important, and should be carried out by a most rig" 
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lisiufgsjdw «f the hides, hair, and rags before they are placed in the hands 
d the workmen. 


Treatment.— In malignant pustule the site of inoculation should be de¬ 
stroyed by the caustic or hot iron, and powdered, bichloride of mercury may 
bejsprinkled over the exposed surface. The local development of the bacilli 
aboufthe site of inoculation may be prevented by the subcnia&qpus jcjecHrma 
o^solutions of carbolic acid or bichloride of mercury. The ihjections should 
lie made at various points around the pustule, and may be repeated two or 
three tunes a day. The internal treatment should bo confined to the admin¬ 
istration of stimulants and plenty of nutritious food. 

In malignant forms, particularly the intestinal cases, little can be done. 
Active purgatives may be given at the outset, so as to remove the infecting 
mStettfil. Quinine in large doses lias been recommended. 

An antianthrax serum lias been prepared by Sclavo, for which good results 
are claimed. (Legge, Milroy Lectures, B. 51. J., March 18, 1905.) 


XXVII. HYDROPHOBIA. 

(Lyasa; Babies.) 

Definition.—An acute disease of warm-blooded animals, dependent upon 
a specific virus, and communicated by inoculation to man. 

Etiology.—Rabies is very variously distributed. In Russia it is common. 
In North Germany it is relatively rare, owing to the wise provision that all 
clogs must be muzzled. In Trance it is much more common. InJ&uglancLibc 
muzzling order has been followed by a complete disappearance of the disease. 
There waS"no “deftth"from hydrophobia in 1903. In the deceimium ending 
with 1890 the deaths averaged 29 annually (Tatliam). Iu the United States 
the disease occurs more often than is generally supposed, as is shown by the 
number of authentic cases collected by Salmon [Yearbook of the United States 
Department of Agriculture, p. 210, 1901], 

Dogs are especially liable to the disease. It also occurs in the wolf, the 
cat, and the cow. Most animals arc susceptible; and it is connivinicable by 
inoculation to the rabbit, horse, or pig. The disease is propagated chiefly by 
the dog, which seems specially susceptible. In the Western States the skunk 
is said to bo very liable to the disease. The nature of the poison is as yet 
unknown. It is contained chiefly in the nervous system and is met with in 
some of the secretions, particularly in the saliva. Bartarelli lias-shown that 
tlm virus reaches the dog's salivary glands by way of the nerves and not 
through the blood-vessels. 

A variable, time, elapses between the introduction of the virus and the 
uppearanee of the symptoms. Horsley states that this depends upon the fol- 
'owiiig factors: “ («) ftge. The incubation is shorter in children than in 
adults. For obvious reasons the former are more frequently attacked, 
(t) I’uxt-Htfeeted. The rapidity of onset of the symptoms is greatly deter- 
B| iii"d by the part of the body which may happen to have been bitten. \\ minds 
a hout the face and head are especially dangerous; next in order in degrees 
°f mortality come bites on the hands, then injuries on the other parts of the 
[ This relative order is, no doubt, greatly dependent upon the fact that 
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the face, head, and hands are usually naked, while the other parts are clothed; 
it would also appear to depend somewhat upon the richness in nerves of the 
part, (cl The extent and severity of the wound. Puncture wounds are the 
most dangerous; the lacerations are fatal in proportion to the extent of 
the surface afforded for absorption of the virus, (d) The animal'conveying the 
infection. In order of decreasing severity come: first, the wolf; second, the 
catj third, the tlog; and fourth, other animals.” Only a limited number of 
those bitten by rabid dogs become affected by the disease; accord ingjoHprs- 
loy,.not more than i 5 . 42 .er cent. On the other hand, the death-rate .of .those 
persons bitten by wolves is higher, not less than -10 per cent. Babes gives the 
mortality as from CO to 80 per cent. 

The incubation period in man is extremely variable. The average is from 
six weeks to two months. In a few cases it has been under two weeks. It 
may be prolonged to three months. It is staled that the incubation may be 
prolonged for a year or even two years, but this has not been definitely settled. 

Morbid Anatomy.—The important lesion* consist in the accumulation of 
leucocytes around the blood-vessels and the nerve-cells, particularly the motor 
ganglion cells, of the central nervous system (r adio t ubercles of Hals's). Es¬ 
pecial importance in the rapid diagnosis of rabies is attached by van Gehucb- 
ten and Net is to the accumulation of lymphoid and emlothelioid cells around 
nerve-cells of the sympathetic and cerebro-spinal ganglia. Negri has described 
in the central nervous system irregular bodies varying from 1 to 10 microns in 
size, widespread, frequently in the cells of the cerebellum, cerebral cortex and 
pons, and in the spinal cord. They are probably protozoa, and it is stated that 
they furnish a rapid and I rustworthy means of diagnosis. The inoculation 
experiments show that the virus is not present in the live*, spleen, or kidneys, 
but is abundant in the spinal cord, brain, and peripheral nerves. 

Symptoms.—Three stages of the disease are recognized: 

(1) Premonitory stage, in which there may he irritation about the bite, 
pain, or numbness. The patient is depressed and melancholy; and complains 
of headache and loss of appetite, lie is very irritable and sleepless, and ha- 
a constant sense of impending danger. There is often greatly increased sensi¬ 
bility. A J)right light or a loud voice is distressing. The larynx may In- 
injected and the first symptoms of difficulty in swallowing are experienced. 
The voice also becomes husky. There is a slight rise in the temperature and 
the pulse. 

(2) Stage of Excitement. —This is characterized by great excitability 
and restlessness, and an extreme degree of hypenusthesia. “ Any afferent 
stimulant—i. e., a sound or a draught of air, or the mere association of a 
verbal suggestion—will cause a violent reflex spasm. In man this symptom 
constitutes the most distressing feature of the malady. The spasms, which 
affect particularly the muscles of the larynx and mouth, are exceedingly pain¬ 
ful and are accompanied by an intense sense of dyspno-a, even when the glottis 
is widely opened or tracheotomy has been performed” (Horsley). Any 
attempt to take water is followed by an intensely painful spasm of the mus¬ 
cles of the larynx and of the elevators of the hyoid bone. It is this which 
makes the patient dread the very sight of water and gives the name hydro¬ 
phobia to the disease. These spasmodic attacks may be associated with mania¬ 
cal symptoms. In the intervals between the patient is quiet and the mind 
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uncloudfcd. The temperature in this stage is usually elevated and may v<>y,eli 
from 100° to 103". in some instances the disease is afebrile. The patii.pt 
rarely attempts to injure his attendants, and in the intense spasms may he 
particu 1 arly,anxious to avoid hurting any one. There arc, however, occasional 
fits oFfurious mania, and the patient may, in the contractions of the muscles 
of the larynx and pharynx, give utterance to odd sounds. This stage lasts 
from a day and a half to three days and gradually passes into the— 

(3) Paualytic Stack. —In rodents the preliminary and furious stages 
are absent, as a rule, and the paralytic stage may l)e marked from the outset 
—the so-called dumb rabies. This stage rarely lasts longer than from six to 
eighteen hours. The patient then becomes quid ; the spasms no longer occur; 
unconsciousness gradually supervenes; the heart's action becomes more and 
more enfeebled, and death occurs by syncope. 

Diagnosis. —In man the diagnosis oilers no special difficulties. It is advis¬ 
able, in cases attended with any, doubts, as soon as possible after the injury 
has been inflicted, to secure the medulla oblongata of the supposed rabid ani¬ 
mal for the purpose of inoculating rabbits. The subdural inoculation of rab¬ 
bits with a small quantity of the central nervous system of a rabid animal 
will be followed bv the occurrence of the paralytic form of the disease in 
from fifteen to twenty days. 

Treatment. —Prophylaxis is of the greatest importance, and by a system¬ 
atic muzzling of dogs the disease can be, as in parts of Germany, practically 
eradicafed. 

Th,e bites should bn carefully washed and thoroughly cauterized with 
caustic potash or concentrated carbolic acid. It is best to Jjccp. the wound 
constantly open fof at least live or six weeks. When once established the 
disease is hopelessly incurable. Xo measures have been found of the slightest 
avail, consequently the treatment must be palliative. The patient should be 
kept in a darkened room, in charge of not more than two attendants. To 
allay the spasm, chloroform may he administered and morphia given hypo¬ 
dermically. It is best to use these powerful remedies from the outset, and 
not to temporize with chloral, bromide of potassium, and other less potent 
drugs. By the local application of cocaine, the sensitiveness of the throat 
may l>e diminished sufficiently (o enable the patient to take liquid nourishment. 
Sometimes lie can swallow readily. Xutiient enemata should be administered. 

Pkkvkntive Inoculation. —Pasteur has found that the virus, when prop¬ 
agated TTirougira 'scries dr rabbits, increases in its virulence; so that whereas 
h lidural inoculation from the brain of a mad dog takes from fifteen to twenty 
days to produce the disease, in successive inoculation in a scries of rabbits 
lhe incubation period is gradually reduced to seven days (vitus-fixe). The 
-pinal cords of these rabbits contain the virus in great intensity, but when 
they are preserved in dry air this gradually diminishes. If now dogs are 
inoculated from cords preserved for from twelve to fifteen days, and then 
from cords preserved for a shorter period, i. e.. with a progressively stronger 
virus, they gradually acquire immunity against the disease. A dog treated 
in this way will resist inoculation with the virus fixe, which otherwise would 
inevitably have proved fatal. Relying upon these experiments, Pasteur began 
inoculations in the human subject, using, on successive days, material from 
surds in which the virus was of varying degrees of intensity, 

18 



258 SPECIFIC INFECTIOUS DISEASES. 

In 1902 there were 1,103 persons treated at the Paris Pasteur Institute,, 
with 2 deaths; in 1903 there were <>30 persons treated, witli 4 deaths, a\ 
smaller number of eases than ever before treated, among them 10 forcignerjfc' 
one from (treat Britain. ,,P 

Pseudo-hydrophobia (Lyssophobia). —This is a very interesting affeetioj^ 
which may closely resemble hydrophobia, but is realty., uothimr i nora _thaU % 
neurotic or hysterical manifestation. A nervous person bitten by a dog, either ' 
rabid or supposed to be rabid, has within a few months, or even latcr,.symp-' 
toms somewhat resembling the true disease. Tie is irritable and d epres sed. ■. 
He constantly declares his condition to be serious and that he will inevitably 
become mad. He may have pjjroxysms in which ho says he is unable tfi drink, 
grasps at his throat, and becomes emotional. The temperature is not elevated 
and the disease does not progress. It lasts much longer than the true rabies, 
and is amenable to treatment. It is not improbable that a majority of the 
eases of alleged recovery in this disease have been of this hysterical form. In 
a case which Burr reported from my clinic’a few years ago the patient had 
paroxysmal attacks in which he could not swallow. He was greatly excited 
and alarmed at the sight of water and was extremely emotional. The symptoms 
lasted for a couple of weeks and yielded to treatment with powerful electrical 
currents. 

XXVIII. TETANUS. 

(Lockjaw.) 

Definition. —An infections malady characterized by tonic Bpasms of the 
muscles with marked exacerbations. The virus is produced by a bacillus which 
occurs in earth, in putrefying fluids, and manure, and is*a normal inhabitant 
of the intestines of many ruminants. 

Etiology. —It occurs as an idiopathic affection or; follows trauma. It is 
•frequent in some localities and has prevailed extensively in epidemic form 
among new-born children, when it is known as tetanus or trismus neonatorum. 
It is more common in hot than in temperate climates, and in the colored than 
in the Caucasian race. This is particularly the case with tetanus following 
confinement and in tetanus neonatorum. In certain of the West Indian 
Islands more than one-half of the mortality among the negro children has 
been due to this cause. St. Kilda, one of the western Hebrides, had been 
"scourged for years by the “ eight days’ sickness ” among the new-born. Of 135 
children, 84 died within fourteen days of birth. Since the discovery of the 
bacillus and the introduction of proper methods of treating the cord 27 chil¬ 
dren have been born, of whom only one died of the disease (Cl. N. Turner, 
1908), which has now practically disap]>eared. In a majority of the cases there 
is an injury which may be of the most trifling character. It is more common 
after punctured and contused than after incised wounds, and frequently fel¬ 
lows those of the hands and feet. The symptoms usually appear within !" n 
weeks of the injury. In some military campaigns tetanus has prevailed exten¬ 
sively, but in others, as in the Civil War, the cases have been comparatively 
few. -)Thc tetanus bacillus has contaminated vaccines, and its presence in com¬ 
mercial gelatine is a grave danger. Owing to the careless preparation ol 
the virus many cases of tetanus occurred in the neighborhood of Philadelphb 
in 1901 among vaccinated children. In 1902 nineteen persons who had beer 
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inoculated against the plague in the village of Mulkowal died, of J®tanus. 
In 1904 a remarkable outbreak occurred in a general hospital in the United 
States in which 10 cases died after surg ical operation. In all probability the 
catgut (which is made from sheep’s bowels) was at fault. The disease has 
occurred after prolonged use of the hypodermic needle to inject morphia or 
quinine,- and it has followed the use of gelatine as a haemostatic. 

The infectious nature of tetanus was suggested by its .endemic occurrence 
and from the-manner of its behavior in certain institutions. Veterinarians 
have long been of this belief, as cases are apt to occur together in horses in 
one stable. On the eastern end of Long Island, where formerly the disease 
was very prevalent, it is now rarely seen. An extraordinary number of cases 
of tetanus have occurred in the United States as a result of injuries from the 
toy pistols during the 4th of July celebration. The Journal of the American 
Medical Association collected 115 cases in 1903, and began a propaganda 
against the pistol, with the result that the fatalities have been reduced to 73 
in 1907 and 76 in 1908! There’Iins been a remarkable increase in the number 
of deaths front the disease in England and Wales of late: 218 in 1905, 177 in 
1903, 151 in 1902, 41 in 1901 (Tatliam). 

The Tetanus B.vcn.us.—The observations of Roscnbach. Nicolaier, and 
Kitasato have demon-trated that there is in connection with the disease a 
specific organism which can be isolated and cultivated, liacilhis tetani is a 
slender rod, which may grow into long threads. One end is often swollen and 
occupied by a spore. It is motile, grows at ordinary temperatures, and is 
anaerobic. The bacilli grow' at the site of the wound (and do not invade the 
bload_antLorgans), where alone the toxin is manufactured, and it travels 
upward along the serves (Mover). The antitoxin passes along the blood 
stream (Wassermann). With 'mail quantities of the culture the disease may 
bo transmitted to animals, which die with symptoms of tetanus. The poison 
is a tox-albumin of extraordinary potency, which has been separated by Brieger 
and Cohn in a state of tolerable purity. It is perhaps the most virulent poison 
known. Whereas the fatal dose of strychnine for a man weighing 70 kilos is 
from 30 to 100 milligrammes, that of the tetanus toxin'is estimated at 0.23 
milligramme. Every feature of the disease can be produced by ij experimen¬ 
tally without the presence of the bacilli. The symptoms do not arise imme¬ 
diately, as in the ease of ordinary poisons, but slowly, and it has been suggested 
that it acts only after undergoing some further change in the body. The 
natural home of the tetanus bacillus is the soil and the intestinal canal of 
herbivorous animals. 1 The disease can be produced by inoculating animals 
with garden earth. A high degree of antitoxic immunity can be conferred on 
animals, which then yield a protective serum. It is. however, difficult to cure 
animals with this serum on account of the combination of the toxin with nerve- 
eells by the time symptoms appear. 

Morbid Anatomy. —No characteristic lesions have been found in the cord 
or in the brain. Congestions occur in different parts, and perivascular exu¬ 
dations and granular changes in the nerve-cells have been found. The 
condition of the wound is variable. The nerves are often found injured, red¬ 
dened, and swollen. In the tetanus neonatorum the umbilicus may he inflamed, 
i Symptoms. —After an injury the disease sets in usually within ton days. 
I In Yandell’s statistics in at least two-fifths, and in Joseph Jones’s in four- 
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fifths, the symptoms occurred before the fifteenth day. The patient complains 
at first of slight stiffness in the neck, or a feeling of tightness in the jaws, 
or difficulty in mastication. Occasionally .chilly feeliugs or actual rigors may 
precede these symptoms. Gradually a tonic spasm of the muscles of these 
parts produces the condition of trismus or lockjaw. The eyebrows may lie 
raised and the angles of the mouth drawn out, causing the so-called sardonic 
grin —risus Mrdenicits. In children the spasm may bo confined to these parts. 
Sometimes the attack is associated with paralysis of the facial muscles and 
difficulty in swallowing—the head-tetanus of Hose, which has most commonly 
followed injuries in the neighborhood of the fifth nerve. Gradually the pro¬ 
cess extends and involves the muscles of the body. Those of the back are 
mast affected, so that during the spa>m the unfortunate victim may rest upon 
the head and heels—a position known as opisthotonos. The rectus abdom¬ 
inis muscle has been torn across in the spasm. The entire trunk and limbs 
may be perfectly rigid— orthofonos. -Flexion to one side is less common— 
pleurotholonos; while spasm of the museles'W the abdomen may cause the 
body to be bent forward— rmproxlhotonm. In very violent attacks the thorax 
is compressed, the respirations are rapid, and spasm of the glottis may occur, 
causing asphyxia. The paroxysms In-t for a variable period, but even in the 
intervals the relaxation is not complete. The slightest irritation is sufficient 
to cause a spasm. The paroxysms are associated with agonizing pain, and the 
patient may be held as in a vise, unable to utter a word. I'-nally he is bathed 
in a profuse sweat. The temperature may remain normal throughout, or show 
only a slight elevation toward tin* close. In other eases the pyrexia is marked 
from the outset; the temperature reaches 10.)° or 10(1°, and before death 1UT 
or 110°. In rare instances it may go still higher. Heat h d ther occurs during 
the paroxysm fmiuJuart-failureor a-phyxia.-or is due to exhaustion. 

The cephalic tetanus ( Kopf Ivina us of Hose) originates usually from a 
wound on one side of the head, and i- eharaeterized by stilTness of the muscles 
of the jaw and paralysis of the facial muscles on the same side as the wound, 
with difficulty in swallowing. Tim pr ogn osis is good in the chronic ciim'-; 
of those in Willard's table only 8 of .'fa died; hut in the acute form, of bi 
cases, only I recovered. 

Diagnosis.—Well-marked eases following a trauma could not lie mis¬ 
taken for any other disease. The spa-ms are not unlike those of strvclmia- 
poisoning, and in the celebrated Palmer murder trial this was the plea f»r 
the defence. The jaw-uiuseles, however, are never involved early, if at all. 
and between the paroxysms in strychnia-poisoning there is no rigidity. I" 
tetany thejlistributiou of the spasm at the extremities,The peculiar posiii"ii. 
the greater involvement qf the hands, and the condition under which it oei m'~. 
are sufficient to make the diagnosis clear. Jh doubtful eases cultures should 
'ho made from the pus of the wound. 

Escherich has described in children a form of generalized tonic eoulrac 
teres of the muscles of llm jaw, neck, hack, and limbs, usually a sequel of 
some acute infection, occasionally occurring as an independent malady. Tim 
Tontraetures may be either intermittent or |>ersistent. The condition imiv H'l 
from a week to a couple of months. The eases as a rule recover. 

Prognosis. —Two of the Hippocratic aphorisms express tersely the general 
nrnimonis even at the present day: “The spasm supervening on a wound is 
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fatal,” and “ such persons as are seized with tetanus die within four days, 
or if they pass llufse they recover.” 

The mortality in the traumatic cases is not less than SO per cent (Con¬ 
ner) ; in the idiopathic cases it is under 50 per cent. According to Yandell, 
the mortality is greatest in children. Favorable indications are: late onset 
of the attack, localization of the spasms to the muscles of tlje neck and jaw, 
and an absence of fever. 

Treatment. —Local treatment of the wound is essential, as the poison is 
manufactured here. r lizzoni advises nitrate of silver as the best germicide 
for the tetanus bacillus. Thorough excision and antiseptic treatment should 
be carried out, and the serum applied locally. It should also be used as a 
prophylactic in suspicious wounds of gardeners and stable men. The patient 
should be kept in a darkened mom, absolutely quiet, and attended by only one 
person. All possible sources of irritation should be avoided. Veterinarians 
appreciate the importance of tliys complete seclusion in treating horses. 

When the lockjaw is extreme the patient may not tie able to take food by 
the mouth, under which circumstances it is best to me rectal injections, or 
to feed by a catheter passed through the nose. The spasm should lie controlled 
by chloroform, which may he repeatedly exhibited at intervals. Tt is more 
satisfactory to keep the patient thoroughly under the inlluence of morphia 
given hypodermically. Chloral lmirale, bromide of potassium, Calabar bean, 
curara, Indian hemp, belladonna, and other drugs have been recommended, 
and recovery occasionally follows their me. Resection of the nerve and 
amputation of the limb have been advised. Although tetanus antitoxin of 
great strength can he obtained, it- use in the treatment of human tetanus 
has been disappointing. The best results are obtained in the subacute eases, 
hut here the prognosis is relatively favorable even with other methods of 
treatment. There max be occasion for the pr ophy lactic use_oI the -antitoxin 
in man,„as.already successfully practised in arresting the spread of the disease 
in horses occupying infected stables. Of the antitoxic serum 20 io 31) cc. may 
he used for the first dose and to‘?0 ec. every five or ten hours after. Tiz- 
zoni advises 2.25 grammes of his antitoxin for the first dose and 0.G grammes 
for subsequent doses. 


XXIX. GLANDERS (Farcy). 

Definition. —An infectious disease of the horse, caused bv BlU'illiM mnl- 
hq communicated occasionally to man. In the horse if is characterized by (be 
formation of nodules, clnellv in (lie mires (glanders) and beneath the skin 
(farcy). 

Etiology. —The disease belongs to the infective granulomata. The local 
manifestations in the nostrils and the skin of the horse are due to one and 
die same cause. The specific germ was discovered by Loelller and Sclmtz. 
It is a short, non-motilc bacillus, not unlike that of tubercle, but exhibits dif- 
b'ront staining reactions. It grows, readily on the ordinary culture media. 
I'or the full recognition of glanders in man we are indebted to the labors of 
Layer, whose monograph remains one of the best descriptions ever given of 
II'o disease. Man becomes infected by contact with diseased animals, and 
Usually by inoculation on an abraded surface of the skin. The contagion may 
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also be received on the mucous membrane. In a Montreal case a gentleman 
was probably infected by the material ex|>ellcd from the nostril of his horse, 
which was not suspected of having the disease. It is a rare disease. Only $ 
deaths were registered from this cause in England and Wales in 1903. Amotyg 
laboratory workers the Bacillm mallei has caused more deaths than any othfejt 
germ, and in working with it the greatest possible precautions should be taken. 

Morbid Anatomy.—As in the horse, the disease may he localized in the' 
nose (glanders) or beneath the skin (farcy). The essential lesion is the 
granulomatous tumor, characterized bv the presence of numerous lymphoid 
and epithelioid cells, among and in which are seen the glanders bacilli. These 
nodular masses tend to break down rapidly, and on the mucous membrane 
result in ulcers, while beneath the skin they form abscesses. The glanders nod¬ 
ules may also occur in the internal organs. 

Symptoms.—An acute and a chronic form of glanders may be recognized 
in man, and an acute and a chronic form of fprey. 

Acute Gean'Oeks. —The period of incubation is rarely more than three or 
four days. There arc signs of general febrile disturbance. At the site of 
infection there are swelling, redness, and lymphangitis. Within two or three 
days there is involvement of the mucous membrane of the nose, the nodules 
break down rapidly to ulcers, and there is a muco-purulent discharge. An 
eruption of papules, which rapidly become pustules, breaks out over the face 
and about the joints. It has been mistaken for variola. In a Montreal ca-e 
this copious eruption led the attending physician to suspect small-pox, and 
the patient was isolated. There is great swelling of the nose. The ulceration 
may go on to necrosis, in which case the discharge is very offensive. The 
lymph-glands of the neck are usually much enlarged. Suf>aeutc pneumonia is 
very apt to occur. This form runs its course in about eight or ten days, and 
is invariably fatal. Glanders pneumonia may appear after subcutaneous infec¬ 
tion (one case from infection with hypodermic syringe stuck into thumb). 
Grossly the lung appeared like a caseous pneumonia. 

Ciiuoxic oi..\.\*i>Kns is rare and difficult to diagnose 1 , as it is usually mis¬ 
taken for a chronic coryza. There are ulcers in I he nose, and often laryn¬ 
geal symptoms. It may last for months, or even longer, and recovery some¬ 
times takes place. Tedesehi has described a case of chronic osteomyelitis, due 
to the bacillus mallei, which wns followed by a fatal glanders meningitis. 
The diagnosis may lie extremely difficult. Tn such cases a suspension of tIn; 
secretion, or of cultures upon agar-agar made from the secretion, should l»* 
injected into the peritoneal cavity of a male guinea-pig. At the end of two 
days, in positive cases, the testicles are found to be swollen and the skin »f 
the scrotum reddened. The testicles continue to increase in size, and dually 
suppurate. Death takes place after the lapse of two or three weeks, and gen¬ 
eralized glanders nodules are found in the viscera. The use of mallein for 
diagnostic purposes is highly recommended. .The principles and methods of 
application are the same as for tuberculin. McFadyean and others have shown 
that while the glanders bacilli are agglutinated in a dilution of 1 to 2<>n by 
normal horse serum, that of a glanders horse will agglutinate at 1 to 1 , 00 '). 
The test must be made before mallcin is given. 

Acute farcy in man results usually from the inoculation of the virus into 
mi.— „„ 1^1 reaction with a phlegmonous inflamma- 
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tion. The lymphatics are early affected, and along their course there are nod¬ 
ular subcutaneous enlargements, the so-called farcy buds, which may rapidly 
go on to suppuration. There are pains and swelling in the joints, and abscesses 
may form in the muscles. The symptoms are those of an acute infection, 
almost like an acute septicaemia. The nose is not involved and the superficial 
skin eruption is not common. The bacilli have been found in the urine in 
acute cases in man and animals. ’ 

The disease is fatal in a large proportion of the cases, usually in from 
twelve to fifteen days. 

Ciikonic fancy is characterized by the presence of localized tumors, usu¬ 
ally in the extremities. These tumors break down into abscesses, and some¬ 
times form deep ulcers, without much inflammatory reaction and without 
special involvement of the lymphatics. The disease may last for months or 
even years. Death may result, from pyaemia, or occasionally acute glanders 
develops. The celebrated French veterinarian Bouley had it and recovered. 

The disease is transmissible also from man to man. Washerwomen have 
ken infected from the clothes of a patient. Tn the diagnosis of this affec¬ 
tion the occupation is very important. Nowadays, in cases of doubt the inocu¬ 
lation should be made in animals, as in this way the disease can be readily 
determined. Mullein, a product of the growth of the bacilli, is now used for 
the purpose of diagnosing glanders in animals. Several instances of cured 
glanders have been reported in animals treated with small and repeated doses 
of mallein (Pilavios, Babes). 

Treatment. —If seen early, the wound should be either cut out or thor¬ 
oughly destroyed by caustics and an antiseptic dressing applied. The farcy 
buds should be earfy opened. In the acute eases there is very little hope. In 
the chronic cases recovery is possible, though often tedious. 


XXX. ACTINOMYCOSIS. 

Definition. —A chronic infecti\e disorder produced by the actinomyces or 
ray-fungus, S{rcjitolh rix actinomyces. 

Etiology. —'The disease is w idespread among cattle, and occurs also in the 
pig. It was first described bv Bollinger in the ox. in which it forms the affec¬ 
tion known in this country as "big-jaw." The first accurate description 
of the disease in man was given by .Tames Israel, and subsequently Ponfiek 
insisted upon the identity of the disease in man and cattle. 

In the United States and England the disease is less common than in Ger¬ 
many. In 1902 F.rving collected 100 cases in America. It is nearly three 
times as common in men as in women. 

The parasite belongs probably to the Streplothrix group of bacteria. In 
both man and cattle it can be sjeen in the pus from the affected region as yel¬ 
lowish or opaque granules from one-luilf to two millimetres in diameter, which 
•ire made up of cocci and radiating threads, which present, bulbous, club-like 
terminations. The youngest granules are gray in color and semi-translucent; 
oi these the bulbous extremities are wanting. 

The parasite has been successfully cultivated, and the disease has been 
inoculated both with the natural and artificially grown organism. 



The Mode of Infection. —There is no evidence of direct infection with thA 
flesh or milk of diseased animals. The streptothrix has not been detected onfe' 
side the body. It seems highly probable that it is taken in with the food, life; 
site of infection in a majority of cases in man and animals is in the mowfcj 
or neighboring passages. In the cow, possibly also in man, barley, oats, 
rye have been carriers of the germ.. jg*t 

Horbid Anatomy. —As in tubercle, the first effect is the destruction 
adjacent cells and the attraction of leucocytes—later the surrounding cells; 
begin to proliferate. After the tumor reaches a certain size there is great 
proliferation of the surrounding connective tissue, and the growth may, par¬ 
ticularly in the jaw, look like, and was long mistaken for, osteo-sarcoma. 
Finally suppuration occurs, which in man, according to Israel, may be pro¬ 
duced directly by the streptothrix itself. 

Clinical Forms. — (a) Digestive Tkact. —Israel is said to have found 
the fungus in the cavities of carious teeth. The jaw has been affected in a 
number of cases in man. The patient comes ‘finder observation with swelling 
of one side of the face, or with a chronic enlargement of the jaw which may 
simulate sarcoma. 

The tongue has been involved in several cases, showing small growths, 
cither primary or following disease of the jaw. In the intestines the dis¬ 
ease may occur either as a primary or secondary affection. Cases have been 
reported of pericaecal abscess due to the germ. An actinomycotic appendi¬ 
citis has been described; primary actinomycosis of the large intestine with 
metastases has also been found. Ransom has found the aetinomyces in the 
stools. Actinomycotic peritonitis due to infection through a gastrostomy 
wound has been described. Actinomycosis of the liecr i» rare. Auvray in 
1903 could only collect 31 eases (llolteston). It forms a most characteristic 
lesion—an alveolar honey-combed abscess—like a sponge soaked in pus. It 
is usually secondary to an intesfinal lesion, but in a few cases no other focus 
has been found. 

(b) Pulmonary Actinomycosis.— In September, 1878, James Israel de¬ 
scribed a remarkable mycotic disease of the lungs, which subsequent observa¬ 
tion showed {o be the affection described the year before by Bollinger in cattle. 
Since that date many instances have been reported in which the lungs were 
affected. It is a chronic infectious pulmonary disorder, characterized by 
cough, fever, wasting, and a muco-purulent, sometimes fietid, expectoration. 
The lesions are unilateral in a majority of the cases. Ifodenpyl classifies them 
in three groups: (l) Lesions of chronic bronchitis; the diagnosis has been 
made by the presence of the aetinomyces in the sputum. (2) Miliary actino¬ 
mycosis, closely resembling miliary tubercle, hut the nodules are seen to be 
made up of groups of fungi, surrounded by granulation tissue. This form of 
pulmonary actinomycosis is not infrequent in oxen with advanced disease of 
the jaw or adjacent structures. (3) The cases in which there is more exten¬ 
sive destructive disease of the lungs, broncho-pneumonia, interstitial changes, 
and abscesses, the latter forming cavities large enough to lie diagnosed during 
life. Actinomycotic lesions of other organs arc often present in connection 
with the pulmonary disease; erosion of the vertebra;, necrosis of the ribs ami 
sternum, with node-like formations, subcutaneous abscesses, und occasionally 
metastases in all parts of the body. 



. (c)' Cutaneous Actinomycosis.— In several instances in connection with 
Sgronic ulcerative diseases of the skin the ray-fungus lias been found. It is 
Kvery chronic affection resembling tuberculosis of the skin, associated with 
■fe growth of tumors which suppurate and leave open sores, which may remain 
nr years. 

& ( d ) Cerebral Actinomycosis. —Bollinger has reported an instance of 
primary disease of the brain. The symptoms were those of’tumor. A second 
remarkable case has been reported by Gamgce and Delepine. The patient was 
admitted to St. George’s Hospital with left-sided pleural effusion. At the 
post mortem three pints of purulent fluid were found in the left pleura; there 
was an actinomycotic abscess of the liver, and in the brain there were abscesses 
in the frontal, parietal, and temporo-sphenoidal lobes which contained the 
mycelium, but no clubs. A third case, reported by 0. B. Keller, had empyema 
necessitatis, which was opened and actinomycetes were found in the pus. Sub¬ 
sequently she had Jacksonian ppilepsy, for which she was trephined twice and 
abscesses opened, which contained actinomvccs grains. Death occurred after 
the second operation. 

Symptoms. —The fever is of an irregular type and depends largely on the 
existence of suppuration. The cough is an important symptom, and the diag¬ 
nosis in 18 of the cases was made during life by the discovery of the actino- 
myces. Death results usually with septic symptoms. Occasionally there is a 
condition simulating typhoid .fever. The average duration of the disease was 
ten months. Recovery is very rare. Clinically the disease closely resembles 
certain forms of pulmonary tuberculosis and of foetid bronchitis. It is not 
to be forgotten in the examination of the sputum that, as Bizzozero mentions, 
certain degenerated epithelial cells may be mistaken for the organism. The 
radiating leptothrix threads about the epithelium of the mouth sometimes 
present a striking resemblance. 

Diagnosis. —The disease is in reality a chronic pyaemia. The only test is 
the presence of the actinomyces in the pus. Metastases may occur as in pyae¬ 
mia and in tumors. The tendency, however, is rather to the production of 
a local purulent affection which erodes the bones and is very destructive. 

Treatment. —This is largely surgical and is practically that of pyaemia. 
Incision of the abscess, removal of the dead bone, and thorough irrigation 
are appropriate measures. Thomassen has recommended iodide of potassium, 
which, in doses of from 40 to 60 grains daily, has proved curative in a number 
of recent cases. 


XXXI. SYPHILIS. 

Definition. —A specific disease of slow evolution, caused by the Spi roc hata 
pallida, propagated by inoculation (acquired syphilis) or by hereditary trans¬ 
mission (congenital syphilis). 

I. General Etiology and Morbid Anatomy. 

Since the sixth edition of this work appeared there have been three remark* 
able advances in our knowledge of syphilis—the discovery of the germ, the 
transmission of the disease to apes, and the scrum diagnosis of the disease. 
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The fipiroclurta pallida, discovered by Schaudinn, a spirally curved organ¬ 
ism from 10 to 15 /i in length, is found in primary, secondary and tertiary 
lesions, and may be inoculated successfully into apes, monkeys, and rabbits. It 
is believed to be a protozoan, but it lias not yet been cultivated. In the con¬ 
genital lesions it is present in extraordinary numbers. 

Modes of Infection. —(1) In a large majority of all cases the disease is 
transmitted by sexual congress, but the designation venereal disease ( lues 
venerea) is not always correct, as there are many other modes of inoculation. 
In the St. Louis collection there are illustrations of 26 varieties of extra¬ 
genital chancres. 

(2) Accidental Infection. —In surgical and in midwifery practice physi¬ 

cians are not infrequently inoculated. General infection may occur without 
a characteristic local sore. Midwifery chancres are usually on the fingers, 
but they may be on the back of the hand. The lip chancre is the most com¬ 
mon of these erratic or extra-genital forms, and may be acquired in many, ways 
apart from direct infection. Mouth and-tonstlkr sores result as a rule from 
improper practices. Wet-nurses are sometimes infected on-the. nipple, and it 
occasionally happens that relatives of a syphilitic child are accidentally con¬ 
taminated. . 

(3) Hereditary Transmission. —Tliis is most common from (a) the father, 
the mother being healthy (sperm inheritance). S. pallida 1ms not yet been 
foundin-ihe sperm cell, but we do not know its life phases, and from what we do 
know of the history of syphilis, it seems probable that all the sperms cells are in¬ 
fective. A .. syphili tic father may beget an apparently healthy child, even when 
the disease is fresh and full-blown. Uu tig; othe r hand, in very rare instances, a 
Timn may have had syphilis when young, undergo treatnfent, and for years 
present no signs of disease, and yet his first-born may show very characteristic 
lesjons. The closer the begetting to the primary sore, the greater the chance 
of infection. A.man with tertiary lesions may beget healthy children. As a 
general rule it may be said that with judicious treatment the trapsmissi\e 
power rarely exceeds three or four years. 

(b) Maternal transmission (germ inheritance). While the father nun 
not be affectqd, in a large number of instances both parents are diseased, tla- 
one having infected the other, in which case the chances of fcetal infection are 
greatly increased. Heredity through the mother alone is much more fatal to 
the offspring than paternal heredity. It is a remarkable and interesting fait 
that a "woman who lias borne a syphilitic child is herself immune, and can not 
be infected, though she may present no signs of the disease. This is known 
ns Benumbs’--or Chiles' luw, and was thus stated by the distinguished Dublin 
surgeon: “That a child born of a mother who is without obvious vcnciv.il 
symptoms, and which, without being exposed to any infection subsequent 
to its birth, shows this disease when a few weeks old, this child will infect tin- 
most healthy nurse, whether she suckle it, or merely handle and dress it; and 
yet this.child is never known to infect its own mother, even though she suckle 
it while it has venereal ulcers of the lips and tongue.” In a majority of these 
cases the mother has received a sort of protective inoculation, without having 
had actual manifestations of the disease. A child showing no taint, but born 
of a woman suffering with syphilis may with impunity be suckled by its mother 
(Piofatftla law). 



(e)'Placental transmission. The mother may be infected after concep¬ 
tion, in which case the child may be, but is not necessarily, bom syphilitic. 
% the infection is late in pregnancy, after the seventh month, the child usually 
pscapes. 

Morbid Anatomy. —The primary lesion, or chancre, shows: (a) A diffuse 
infiltration of the connective tissue with small, round cells, (b) Larger epi- 
thelwid„cells. (<•) Giant cells, (d) Changes in the small ahcrics and veins, 
chieny thickening of the intima, and alterations in the nerve-fibres going to the 
part. The sclerosis is due in part to this acute obliterative endarteritis. Asso¬ 
ciated with the initial lesions are changes in the adjacent lymph-glands, which 
undergo hyperplasia, and finally become indurated. 

The secondary lesions of syphilis are too varied for description here. They 
consist of condylomata, skin eruptions, affections of the eye, etc. 

The tertiary lesions consist of circumscribed tumors known as gummata, 
various skin lesions, and a special type of arteritis. 

Gummata .—Syphilomata occur in (he hones or periosteum—here they are 
called nodes—in the muscles, skin, brain, lung, liver, kidneys, heart, testes, 
and adrenals. They vary in size from small, almost microscopic bodies to 
large solid turners from 3 to 5 cm. in diameter. They are usually firm and 
hard, but in the skin and on tjie mucous membranes they tend to break down 
rapidly and ulcerate. On cross-section a medium-sized gumma has a grayish/- 
white, homogeneous appearance, presenting in the centre a firm, caseous sub¬ 
stance, and at the periphery a translucent, fibrous tissue. Often there arc 
groups of three or more surrounded by dense sclerotic tissue. 

The arteritis will be considered in a separate section. 

11. AcCjl'IltKI) Syimiims. 

Primary Stage.—This extends from the appearance of the-ftntml eore until 
the PUSH.!,«f- the constitutional symptoms, and has a variable duration of from 
siv.tp Ujdvc weeks. The initial tore appears within a month after inocula¬ 
tion. and it first shows itself as a snuiU red.papule, which gradually enlarges 
and breaks in the centre, leaving a small ulcer. The tissue ghoul ibis becomes 
indurated so that it ultimately has a gristly, cartilaginous consistence—hence 
the name, hard or indurated chancre. The size attained is variable, and when 
small the sore may be overlooked, particularly if it is just within the urethra. 
The glands in the lymph-district of the chancre enlarge and become hard. 
Suppuration both in the initial lesion and in the glands may occur as a sec¬ 
ondary change. The general condition of the patient in this stage is good. 
There may he no fever and no impairment of health. 

Secondary Stage. —The first constitutional symptoms arc usually mani¬ 
fested w ithin throe months of the appearance of the primary sore. They 
rarely occur.earlier than the sixth or later than the twelfth week: 

(a) Fever, slight fif intense, and very variable in character, may wcur 
earlyTSgfore fhc skin rash: more frequently it is the “ fever of invasion with 
the secondary symptoms, or the fever may occur at- any period. It may be a 
mild continuous pyrexia, in other instances, with marked remissions, hut the 
most, remarkable form is the intermittent, often mistaken lor malaria. Such 
eases have been reported-by Yco and by Sidney Phillips. The fever may reach 



105° and the paroxysms persist for months. We have had several cases in 
which typhoid fever was suspected (T. B. Futcher, New York Medical Jour¬ 
nal, 1901), and in others tuberculosis. 

(5) Anemia. —In many cases the syphilitic poison causes a pronounced 
anaemia which gives to the face a muddy pallor, and there may even be a 
light-yellow tinging of the conjunctiva: or of the skin, a haunatogenous < 
icterus. This syphilitic cachexia may in some instances bo extreme. The red 
blood-corpuscles do not show any special alterations. The blood-count may 
fall to three millions per cubic millimetre, or even lower. The anannia may 
conte on suddenly. In a case of syphilitic arthritis in a young girl, following 
three or four inunctions of mercury, the blood-count fell below two millions 
per cubic millimetre in a few days. 

(e) Cutaneous Lesions. —The earliest and most common is a macular 
syphilide or syphilitic roseola, which occurs onjhe trunk, and onjhp front of 
the arms. The face, is often exempt. The spots, which are reddish-brown 
and symmetrically arranged, persist for a wooft or two. There may bo mul¬ 
tiple relapses of roseola, sometimes at long intervals, e\cn eleven years (Four¬ 
nier). The papular syphilide, which forms acne-like indurations about the 
face and trunk, is often arranged in groups. Other forms are the pustular 
rash, which may so closely simul ate variola that the patient may be sent to 
a small-pox hospital. A squamous syphilide occurs, not unlike ordinary psori¬ 
asis, except that the scales are less abundant. The rash is more copper-colored 
and not specially confined to the extensor surfaces. 

In the moist regions of the skin, such as the perinamm and groins, the 
axillae, between the toes, and at the angles of the mouth, the so-called mucous 
patches occur, which are flat, warty outgrowths, with well-defined margins and 
surfaces covered with a grayish secretion. They are among the most distinc¬ 
tive lesions of syphilis. 

Frequently the hair falls out (alopecia), either in patches or by a general 
thinning. Occasionally the nails become affected (syphilitic onychia). 

(d) Mucous Lesions. —With the fever and the roseolous rash the thpi at 
and mouth become sore. The pharyngeal mucosa is hyperamiic, the tonsils 
are swollen apd often present small, kidney-shaped ulcers with grayish-while 
borders. Mucous patches are seen on the inner surfaces of the cheeks and on 
the tongue and lips. Hypertrophy, of the papilla! in various portions of the 
mucous membrane produces the syphilitic warts or condylomata which arc 
most frequent about the yulva and anus. 

(e) Arthritis and pains in the limbs are common secondary symptoms. 
Occasionally the joint affection is severe and rheumatic fever is suspected. 

(/) Other Lesions.—Ixitis is common, and usually affects one eye before 
the other. It comes, on- from three to six months after the chancre. There 
may be only slight <£liary congestion in mild cases, hut in severer forms there 
is great pain, and the condition is serious and demands careful management. 
Choroiditis and retinitis are rare secondary symptoms. Ear affections arc not 
common in the secondary stage, but instances are found in which sudden ilenl’- 
ness occurs, which may lie due to labyrinthine disease; more commonly the 
impaired hearing is due to the extension of inflammation fro$| the throat I" 
the middle ear. Epididymitis and parotitis are rare. Jaundice pi« , y oc cur, the 
icterus syphiliticus precox. The acute nephritis will be referred to later. 
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Tettiary Stage. —No hard, and fast line can be drawn between the lesions 
of the secondary and those of the tertiary period; and, indeed, in exceptional 
cases, manifestations which usually appear late may set in even before the pri¬ 
mary sore has properly healed. The special affections of this stage are certain 
^skin eruptions, gummatous growths in the viscera, and amyloid degenerations. 

- (a) TJir late mjpkrtviv g show a greater tendency to ulceration and destruc¬ 

tion of the deeper layers of the skin, so that in healing scars are left. They 
are also more scattered and seldom symmetrical. One of the most character¬ 
istic of the syphilides is rupia, the dry stratified crusts of which cover an ulcer 
which involves the deeper layers of the skin and in healing leaves a-senr. 
It may be a secondary lesion. 

(b) Ou mmata .—These may occur in the skin, subcutaneous tissue, mus¬ 
cles, or"Tn?ernal organs. The general character has been already described. 
In the skin they tend to break down and ulcerate, leaving ugly sores which 
heal with difficulty. In the s^lid organs they undergo fibroid transformation 
an d produce puckering and deformity. On the mucous membranes these ter- 
tiary lesions lead to ulceration, in the healing of which cicatrices are formed; 
thus, in flip larynx great narrowing may result, and in the rectum ulceration 
with fibroid thickening and retraction may lead to stricture. Gummatous 
ulcers may he infective. 

(c) Amyloid UxBJMCrylion .—Syphilis plays a most important role in the 
production of this affection. Of 241 instances analyzed by Fagge, 76 had 
syphilis, and of these 12 had no hone lesions. It follows the acquired form and 
is very common in association with rectal syphilis in women. In congenital 
lues amyloid degeneration is rare. 

Quaternary Stage.— Long years it may he from the primary sore and from 
any active manifestations, certain diseases may follow, not directly syphilitic, 
' hut dependent in some way upon its poison, and lienee termed meta- or para- 
syphilitie affections, the chief of which are locomotor ataxia and denigaiia 
paralytiaa aml aneurism. 


III. Congenital Syphilis. 

With the exception of the primary sore, every feature of tho acquired dis¬ 
ease may be seen in the congenital form. 

The intra-uterine conditions leading to the death of the foetus do not here 
concern us. The child may he lxmi healthv-looking, or with well-marked evi¬ 
dences of the disease. In the majority of instances the former is the ease, 
and within the first month or two the signs of the disease appear. 

Symptoms.— (a) .If Birth .—When the disease exists at birth the child 
is feebly developed and wasted, and a skin eruption is usually present, com¬ 
monly in the form-of bullae about Ihwhands and feet (pemphigus neonatorum 
syphiliticus). The child snuilles. the lips are ulcerated, the angles of the 
mouth fissured, and there is enlargement of the liver and" spleen. Ihe hone 
symptoms may be marked, and the epiphyses may even be separated. In such 
cases the children rarely survive long. « . 

( b ) Early Manifestation*.—When born healthy the child thrives, is Jat 
and pluiap, add shows no abnormity whatever; then from the fourth to th e 
eig hth ww.lt, rara ly....later, a nasal catarrh occurs, syphilitic rhinitvt, which 
impedes respiration, and produces the characteristic symptom which has given 
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the name snuffles to the disease. The discharge may tie soroqnmdenJ or 
bloody. The child nurses with great difficulty. In severe cases ulceration 
takes place with necrosis of the bone, leading to a depression at the root of. 
the nose and a deformity characteristic of congenital syphilis. This coryza 
may lie mistaken at first for an ordinary catarrh, but the coexistence of oilier 
manifestations usually makes tin 1 diagnosis clear. The disease may extend 
into the Eustachian tubes and middle cars and lead to deafness. 

The cutaneous lesions arise with or shortly after the onset of the snuf¬ 
fles. 'The skin often has a sallow, earthy hue.The eruptions aVe first noticed 
about the nates, 'there may he an athema or niuyczomatous condition, but 
more commonly there are irregular reddish-brown patches with well-defined 
edges. 'A papular syphilide in this region is ta no means uncommon.' Fis- 
Smies occur about the lips, either at the anglesqfthc mouth or in the median 
tjpp These rhagades. as they are called, arc very characteristic. There may 
he marked ulceration of the mueo-eutaneous, surfaces. The secretions from 
these mouth lesions are very virulent, and it is from this source that the wet- 
nurse is usually infected. Not only the nurse, but members of the family, may 
lie contaminated. There are instances in which other children have lieen acci¬ 
dentally inoculated from a syphilitic infant. 7Tho hair-of -tlie-head or of tho 
eyebrows may fall out.,?The syphilitic onychia is not uncommon. Enlarge¬ 
ment of the glands is not so frequent in the congenital as in the acquired 
disease. When the cutaneous lesions are marked, the contiguous glands can 
usually he felt. As pointed out by Gee. the spleen is enlarged in many eases. 
The condition may persist for a long time. Enlargement of the liver, though 
often present, is le-s -ignifieant, since in infants if may he due to variou- 
causes. These are among the most constant symptoms of Congenital syphilis, 
and usually arise between the third and twelfth weeks. Frequently they are 
preceded by a period of restlessness and wakefulness, particularly at night. 
Some authors have described a peculiar syphilitic, try, high-pitched and harsh 
Among rarer manifestations are luemorrluiges—the syphilis hwmorrhiujirn 
neonatorum. The bleeding may he subcutaneous, from the mucous surfaces, 
or. when early, from the umbilicus. All of such eases, however, are not syphi¬ 
litic, and tlie c disease must not he confounded with the acute hsemoglobinuria 
of new-horn infants. E. Fournier 1ms described a remarkable enlargement 
of the subcutaneous veins. 

(c) Late Manifestations. —Children with congenital syphilis rarely thrive. 
Usually they present a wizened, wasted appearance, and a prematurely aged 
face. In the cases which recover, the general nutrition may remain good ami 
the child may show no further manifestations of the disease; commonly, how¬ 
ever, at the period of second dentition or at puberty the dieeottte freappeu is. 
Although the child may have recovered from the early lesions,,it does not 
develop like other children. Qrowtii is slow, developmanLigydy, sod there are 
facial and cranial characteristics which often T"ndirJhr diaaanr ' 
at a glance. A young man of nineteen or twenty may neither logkolder nor 
lie more developed than a hoy .of ten or twelve. FtftJrhier describes fhi|. condi¬ 
tion as infantilism. The forehead is prominent, the frontal eminences arc 
marked, and the skull may be very asymmetrical. The bridge of the nose is 
depressed, the tip retrousse. Thejjps arc often prominent, and there are 
atrialeAnes running from the corners of the mouth. The teeth are deformed 
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and may present appearances which Jonathan Hutchinson, claim* uru-^jHieilie 
and- peculiar. The upper -central- incisors of the permanent set-are the teeth 
which give information. The specific alterations are—the teeth are par- 
shaped, stunted in length and breadth, and narrower at the cutting algo than 
at the root. On the anterior surface the enamel is well formed and not 
eroded or honeycombed. At the cutting edge there is a single notch, usually 
shallow, sometimes deep, in which (he dentine is exposed. ' 

Among late manifestations, particularly apt to appear about puberty, is 
the interstitial knmlilis, which usually begins as a slight steaminess of the 
cornea-, which present a ground-glass appearance. It affects both eves, though 
one is attacked before the other. Jt may persist for months, and usually clears 
completely, though it may leave opacities, which prevent clear vision. Iritis 
may also occur. Of car affMfons, apart from those which follow the pharyn¬ 
geal disease, a form occurs'about the time of puberty or earlier, in which deaf¬ 
ness comes on rapidly and persists in spite of all treatment. ' It is unassoci- 
ated with obvious lesions, an9 is probably labyrinthine in character. Bum 
le&ifUiis, occurring oflonest uftei* the sixth year, are not rare among the late 
manifestations of hereditary syphilis. The tibia- are most frequently attacked. 
It is really a chronic gummatous periostitis, which gradually leads to great 
thickening of the hone. The nodes of congenital syphilis, which are often 
mistaken for rickets, are more commonly diffuse and affect the bones of the 
upper and lower extremities. r l hey are generally symmetrical and rarely pain- 
fuL They may ouuilJalib even after the tweniy-first year. 

Joint, lesions are rare. Clutton has described a symmetrical synovitis of 
the knee in hereditary syphilis, enlargement of the spleen, sometimes with 
the lymph-glands,•rimy he one of the late manifestations, and may oeeur either 
alone or in connection with disease of the liver. 

CummaLa of flm liver, brain, and kidneys have been found in late hered¬ 
itary syphilis. General paresis may follow. 

Is syphilis transmitted to the third generation? Opinion on this subject 
has been divided. Occasionally eases of pronounced congenital syphilis are 
met with in the children of parents who are perfectly healthy, and who have 
not, so far as is known, had syphilis; and yet, as remarked *by # Coutts in re¬ 
porting such a group of eases, they do not always bear careful scrutiny. E. 
Fournier, in his L’H credo-Syph it is Tardive (1007), cites interesting examples 
which appear to prove the transmission to the third generation, and this 
appears to be the view of the French syphilographers. Mr. Hutchinson is still 
opposed to this view. 

IV. Vise krai. Syphilis. 

1. Syphilis of the Brain and Cord. 

There are three, anatomical chnnges in the central nervous system—new 
gMwfcha, arteritis, and chronic degenerative (sclerotic) processes. 

(-ULfJlhi^now fortn^jons or gnmniata form definite tumors, ranging in 
fft m -a- pe u,to a walnut, usually multiple iind attached to thejiiu mater, 
Pometjmeg to the dura. Very rarely they are found unassoeinled with the 
“uaunges. WTien small they present a uniform, translucent appearance, but 
When large the centre undergoes a fibro-caseous change, while at the periphery 



thejB-i* a Hhb , -tfenaluccnt, grayish tissue. They may resemWo-large-tubercu- 
lofla tumors. The growths are moat common in the cerebrum. They may be 
multiple and may even attain a considerable size without becoming caseous. 
Occasionally gu mma ta undergo cystic degeneration. In the cord large growths 
are not so common. 

In the neighborhood of the growths gummous meningitis occurs, in which 
all the membrane* arc involved. This is more common at the base, about4he 
chiasma and the interpeduncular space, and along the Sylvian fissures. 

(2) Arteritis, in the form of nodular tumors on the vessels, which may 
break down or lead to rupture, or there is a progressive obliterative endarte¬ 
ritis. Heubner's view of the specific character of these changes is disputed. 

(3) Degenerative fibroid changes, not distinctive anatomically, but clin¬ 
ically directly connected with the disease, arc known as post- or mcta-syphilitic. 

Secondary Changes .—In the brain gum matou s arteritis is one of the com¬ 
mon-causes of softening, which may be extensive, as when flic middle cerebral 
artery is involved, or when there is a large patch of meningitis. In such 
instances the process is really a mcningo-encephalitis. and the symptoms are 
due to the secondary changes, not directly to the gumma. In the neighborhood 
of a,guuima intense encephalitis or myelitis may occur, and within a few days 
change the clinical picture. 

Syphilitic disease of the nerve-centres occurs usually in the acquired form. 
In the congenital eases the tumors usually occur early, hut may be as late as 
the twenty-fir st year. Of late years it lias been recognized that the nervous 
lesions may occur very early in the di-ea-e, even before the induration of the 
primary sore has gone. In a majority of the ease, brain symptoms come ou 
within three or four years after infection. 

Symptoms. —The chief features of cerebral syphilis are lliose of tumor 
cerebr i, which will be considered later. They may be classified here as follows: 

(1)- Psychical features. A sudden and violent onset of delirium may be 
the first symptom. In other instances prior to the occurrence of delirium 
there have been jieadaehe, alteration of character, and loss of memory. The 
condition may be accompanied bv convulsions. There may lie no neuritis, no 
palsy, and no localizing symptoms. 

(2jL More*commonlv following headache, giddiness, or an excited state 
which may amount to delirium, the patient has an epileptic seizure or a hemi¬ 
plegic attack, or there is involvement of the nerves of the base. Some of these 
cases display a prolonged torpor, a special feature of brain syphilis to which 
both Buzzard and Heubner have referred, which may persist for as long as 
a month. 

m In some cases the clinical picture is thaiuf general .paralysis—demen¬ 
tia paralytica. 

(4) Many cases of cerebral syphilis display the symptoms of brain tumor 
—headache, opjtic neuritis, vomiting, and convulsions. Of these symptoms 
convulsions are the most important, and both Fournier and Wood have laid 
great stress on the value of this symptom in persons over thirty. The first 
symptoms may, however, rather resemble those of embolism or thrombosis; 
thus there may be sudden hemiplegia, with or without loss of conseiousne-s 

The sympte "ff gf nre extremely varied and may lx* can-cd 

by large gummatous growths attached to the meninges, in which ease lfi« 



feature^ are those of tumor, by gummatous a rteritis with dfecondary soften¬ 
ing) by meningit is with secondary cord changes, or By scleroses occurring late 
jn the diseuseT'^yjihilitic myelitis will be considered under affections of the 
spinal cord. 

, Diagnosis. —The history is of the first importance, but it may be extremely 
difficult to get a trustworthy account. Careful examination should be made 
foresees of tile primary sore, for flic cicatrices of bubo, fo^scars «f the skin 
eruption or throat ulcers, and for bone lesions. The character of the symp¬ 
toms is often of great assistance. They are multiform, variable, and often 
such'as could not be explained by a single lesion; thus there may be anoma¬ 
lous spinal symptoms or involvement of the nerves of the brain on both sides. 
And lastly the result of treatment lias a definite bearing on the diagnosis, as the 
symptoms may clear up and disappear with the use of antisyphilitic remedies. 

2. Syphilis of the Respiratory Organs: 

1. Syphilis of the Trarhecmnd Bronchi. —L. A. Conner (Am. Jour, of 
Med. Sci., July, l!>o:i) has analyzed 128 recorded cases of syphilis of the 
trachea and bronchi. In 5(5 per cent of the cases the trachea was alone in¬ 
volved. In only 30 per cent were characteristic lesions of syphilis found in 
the lungs. Bronchial dilatation below the lesion was found in 15 per cent of 
the cases. In ten of the eases the lesion occurred in congenital syphilis. 

2. Syphilis of the Lang. —This is a very’rare disease. In the 2,80 0 post 
mortems at the Johns Hopkins Hospital there were 12 eases with syphilitic 
disease in the lungs; in 8 of these the lesions were in congenital syphilis. In 
11 cases tlfere were definite gummata. Clinically the presence of' syphilis 
of the lung was suspected in three cases. Some years ago Fowler visited the 
museums of the London hospitals and the lloyal College of Surgeons, and 
could find only twelve specimens illustrating syphilitic lesions of the lungs, 
two of which are doubtful. For the most full and satisfactory consideration 
of pulmonary syphilis, the reader is referred to chapter xxxvii of Fowler and 
Godlee's work on Diseases of the Lungs. 

It-oeeurajiuiJer the following forms; 

(1) The, w h ile pneumonia of the f alius. This may affect large areas or 
an entire lung, which then is ljjjn, heavy, and airless, even tholigh the child 
niay have been born alive. On section it has a grayish-white appearance— 
flie so-called white hepatization of Virchow. The chief change is in the 
alveolar walls, which are greatly thickened and infiltrated, and the section is 
like one of the pancreas—“ panoreatization " of the lung. In the early stages, 
for example, in a seven or eight months’ foetus, there may be scattered miliary 
foci of this induration chiefly about the arteries. The air-cells are filled with 
desquamated and swollen epithelium. 

(2) In the form of definite gummata, which vary in size from a pea to 
a goose-egg. They occur irregularly scattered through the lung, hut, as a 
rule, arc more numerous toward the root. They present a grayish-yellow 
caseous appearance, are dry and usually imliedded in a translucent, more or 
loss firm, connective tissue!. In a case from my wards described by Houndl- 
*oiiii, there was extensive involvement of the root of the lungs. Bands ot con 
'"ctive tissue passed inward from the thickened pleura, and between these 
brands and surrounding the gummata there was in places a mottled red 
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pneumonic consolidation. In the caseous nodules there is typical hyaline 
degeneration. In a few rare instances there are most extensive caseous gum-;: 
mata with softening and formation of bronchiectatic cavities, and oUnicaHs? 
a picture of pulmonary tuberculosis without the presence of tubercle baiiffi^ 
In one case, a man aged twenty-seven, admitted in April, 1902, had had fa®, 
a year cough and bloody expectoration and died of severe hemoptysis. Sactfff 
were never found in the sputum. There were extensive caseous gudd^at^ 
throughout both lungs, with much fibrous thickening, and in the lower lobe 
of the right lung a cavity 3X5 cm. in diameter, on the wall of which a 
branch of the pulmonary artery was eroded. This is the only instance among 
my eases in which there was an extensive destruction of the lung tissue with 
the clinical picture simulating pulmonary phthisis. 

(3) A majority of authors follow Virchow in recognizing the fibrous in¬ 
terstitial pneumonia at the root of the lung and passing along the bronchi and 
vessels as probably syphilitic. This much may be said, that in certain cases 
gum mata are associated with these fibroid change's. Again, this condition 
alone is found in persons with well-marked syphilitic history or with other 
visceral lesions. It seems in many instances to be a purely sclerotic process, 
advancing sometimes from the pleura, more commonly from the root of the 
lung, and invading the interlobular tissue, gradually producing a more or less 
extensive fibroid change. It rarely involves more than a portion of a lobe or 
portions of the lobes at the root of the lung. The bronchi are often dilated. 

Diagnosis.—It is to l>e borne in mind, in the first place, that hospital physi¬ 
cians and pathologists the world over l>car witness to the extreme rarity’of 
lung syphilis. In the second place, the therapeutic test upon which so much 
reliance is placed is by no me'ans conclusive. With pulmonary tuberculosis 
there should now be no confusion, owing to the readiness with which the pres¬ 
ence of bacilli is determined. Bronchiectasis in the lower lobe of a lung, 
dependent upon an. interstitial pneumonia of syphilitic origin, could, not be 
distinguished from any other form of the disease. In persons with well- 
marked syphilitic lesions elsewhere, when obscure pulmonary symptoms occur, 
or if there are signs of chronic interstitial pneumonia with dilated bronchi, 
and no tubercle bacilli are present, the condition may possibly be due to syphi¬ 
lis. So far aS my experience goes, tuberculous phthisis occurring in a syphi¬ 
litic subject has no special peculiarities. The lesions of syphilis and tubercu¬ 
losis could of course coexist in a lung. 

3. Syphilis of the Liver. 

1. Inherited.— (a) Congenital. — Oublcr in 1852 first described/the dif¬ 
fuse hepatitis, which occurs in a large percentage of all deaths in congenital 
lues. While there may be little or no macroseopical change, thwiiver pre¬ 
serves its form and is usuall.V/mlurged g hard4md resistant, and has a yellow ish 
color, compared by Trousseau to sole-leather, or by Qublcr to that of flint. 
Small grayish nodules may be seen on the section. L In other cases there.urn 
d efinite gumm ata with extensive sclerosis. 

o The child may be still-born or die shortly after birth, or it may be healthy 
vmen born and the liver enlarges within a few weeks. *The organ is-firm: 
the<{edg£_ia&y, lte readily felt, usually far Inflow the navel.® The spleen is also 
enlarged. e(.The general features are those of a hypertrophic cirrhosis, but 
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jaundice and ascites arc not common. Hochsingcr (whose exhaustive work 
on hereditary syphilis has just been completed, 1904) states that of 45 cases 
Recovery took place in 30. 

El (b) Delayed Congenital Syphilis. —The condition is by no means rare. 

.132 cases of syphilis hereditaria tarda collected by Forbes, in 34 the liver 
pm involved. a. T_he_ children are nearly always ill-developed, sometimes with 
mfierked c lubbing of Hid Tingcrs and showing signs of infantilism. Jaundice 
is rare. The liver is usually enlarged, or it may show modular masses. 

'H.-ACftHTHED SYmnus.—(a) In the secondary stages of the disease the 
liver is not often involved. Jaundice may occur coincident with the rash 
and with the enlargement of the superficial glands. ltolleston thinks it is 
probably due ta-a catarrhal condition of the smaller ducts, part of a general 
syphilitic hepa titis. There are eases in which it has passed on to a state of 
ac ute yello w atrophy. The liver is slightly enlarged. The prognosis is gen¬ 
erally good, (b) Tertiary lesions. The frequency with which the liver is in¬ 
volved in syphilis in adults is very variously estimated. J. L. Allen, quoted 
by Rolleston, found 37 cases of hepatic gummata among 11,029 autopsies at 
St. George’s Hospital, 27 cases in which cicatrices alone were present. Flex- 
ner at the Philadelphia Hospital found 88 cases of hepatic syphilis among 
5.088 autopsies. Among 2,300 autopsies at the'Johns Hopkins Hospital (Pro¬ 
fessor Welch) there have been 47 cases of syphilis of the liver, gummata in 19, 
sears in 10, cirrhosis in 21 cases; 0 of the eases were congenital. My experi¬ 
ence coincides with that of Einhorn and of Stockton, who hold that in the 
United States the disease is by no means uncommon. In 21 cases the diagnosis 
of syphilis of the liver was made clinically. 

Anatomically‘the lesions may be either] gummata or pears or a syphilitic 
sclerosis. (The gummata range in size from a pea to an orange. When small 
they are paTe'aml gray; the larger ones present yellowish centres'; but later 
there is a “ pale, yellowish, cheese-like nodule of irregular ^outline, surrounded 
by a fibrous zone, the outer edge of which loses itself in the lobular tissue, the 
lobules dwindling gradually in its grasp. This fibrous zone is never very 
broad; the cheesy centre varies in consistence from a gristle-like toughness to 
a pulpy softness; it is sometimes mortar-like, from cretaoeous change” 
(Wilks). They may form enormous tumors, as in the remarkable one figured 
on page 351 in Itolleston's work on Diseases of the Liver. They may be felt 
as large as an orange beneath the skin in the epigastrium and they may dis¬ 
appear with the same extraordinary rapidity ns the subcutaneous or periosteal 
gumma. Macroseopieallv they may indeed at first look like massive cancer. 
Extensive caseation, softening and calcification may occur. The syphilitic 
-scars are usually linear or star-shaped. They may he very numerous and 
divide the liver into small sections—the so-called botyroid organ, of which a 
remarkable example is figured in my Lectures on Abdominal Tumors. The 
. sjgdulitifi-cirrhpfiis is usually combined with gummata, or with marked scar¬ 
ring in the portal canal, leading to lobulation of the organ, but the ordinary 
multilobular cirrhosis is not common. 

Symptoms. —In the first place the clinical picture may be that of cirrhosis 
—slight jaundice, fever, portal obstruction, ascites. £ There jnay_not_be the 
ali ghted suspicion o f the syphilitic nature^of the case. One of my patients 
had been tapped thirteen times before admission to the hospital. The diag- 
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nosis was made by finding the gummata on the shins. She recovered 
promptly. 

Iriajfis^nd ^roup of cases the. putiept JS. amcm bypasses large .quantities 
of paleurine containing albumin and tube-casts;, the liver is enlarged, per 
haps “ irregular, and the spleen also is enlarged. ^Dropsical symptoms may 
supervene, or the patient may be carried olf by some intercurrent disease, 
-Extensive amyloid degeneration of the spleen, the intestinal-mucosa, and of* 
the liver, with gummata, are found. 

Thirdly, in a very important group the symptoms are those of turner..of 
the liver, causing, pain and distress, and on examination a&Jiregular~muss 
ia-diflfflveral The tumor may be large, causing a prominegtJudging.in .the 
e pigast rium. Naturally carcinoma is thought of, as there may be nothing t<r 
suggest syphilis. In other cases the history or the presence of gummata else¬ 
where should aid in the diagnosis. In other instances the rapid disappearance 
under treatment even of a large visible tumor makes the syphilitic nature quite 
positive. Lastly, in a few cases the irregular fewtfr with enlargement and irreg¬ 
ularity of the liver may suggest suppuration, or the uniform great enlargement 
of the organ hypertrophic biliary cirrhosis, while there are some eases in which 
the spleen is so greatly enlarged, the amemia so pronounced, and the liver small 
and contracted that the diagnosis of splenic anamiia is made. 

4 . Syphilis of the Digestive Tract. 

The (esophagus is very rarely affected. Stenosis is the usual result. 
Syphilis of the stomach is excessively rare. Flexner has reported a remark¬ 
able case in association with gummata of the liver. He lms > collected 14 eases 
in the literature. Syphilitic ulceration has been found in the small intestine 
and in the caecum. 

The most common seat in this tract is the rectum. The affection is found 
most commonly in women, and results from the growth of gummata in the 
submucosa above the internal sphincter. The process is slow and tedious, 
and may last for years before it finally induces stricture. The symptoms arc 
usually those of narrowing of the lower bowel. The condition is readily rec¬ 
ognized by rectal examination. The history of gradual on-coming stricture, 
the state of the patient, and the fact that there is a hard, fibrous narrowing, 
not an elevated crater-like ulcer, usually render easy the diagnosis from malig¬ 
nant disease. In medical practice these cases come under observation for 
other symptoms, particularly amyloid degeneration; and the rectal disease 
may be entirely overlooked, and only discovered post mortem. 

5. Circulatory System. 

Syphilis of the Heart .—A fresh, warty endocarditis due to syphilis is not 
recognized, though occasionally in persons dead of the disease this form is 
present, as is not uncommon in conditions of debility. Outgrowths on the 
valves in connection with gummata have been reported by Jnneway and others. 
Loomis groups the lesions into; (1) Gummata, recent or old; (3) fibroid 
induration, localized or diffuse; (3) amyloid degeneration; and (4) endar¬ 
teritis obliterans. I. Adler claims that changes in the blood-vessels of the 
walls of the heart are common both in congenital and acquired syphilis, even 
in cases without clinical symptoms or gross lesions. 
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Rupture may take place, as in the cases reported by Dandridgc and Nalty, 
or sudden death, as in the cases of Cayley and Pearce Gould; indeed, sudden 
death is frequent, occurring in 21 of 63 cases (Mracek). 

ilm (if,. Ih&.4rtcrics. —Syphilis plays an important role in arterio-scle- 
rosis and aneurism. Its connection with these processes will he considered 
later; here we shall refer only to the syphilitic atfection of the smaller vessels, 
yhich occurs in two forms: 

(°) A n M Ueratimj endarteritis, characterized by a proliferation of the 
subendothelial tissue. The new growtli lies within the elastic lamina, and 
may gradually (ill the entire lumen; hence the term obliterating. The media 
and adventitia are also in (iltratcd with small cells. This form of endarteritis 
described by Heubner is noi, however, characteristic of syphilis, and its pres¬ 
ence alone in an artery could not be considered pathognomonic. If, however, 
there are gummata in other parts, or if the condition about to be described 
exists in adjacent arteries, tliRurwess may be regarded as syphilitic. 

(b) Gummatous Prriarteljmx. —With or without involvement of the in- 
tima, nodular gummata may efevelop in the adventitia of the artery, produc¬ 
ing globular or o\oid swellings, which may attain considerable size. They 
are not infrequently seen in the cerebral arteries, which seem to be specially 
prone to this affection. This form is specific and distinctive of syphilis. 
Heuter and Schmorl have found Spirockmta pallida in the syphilitic aortitis, 
and Benda in gummatous arteritis of the cerebral vessels. 

6. Ilenal Syphilis. 

(«) Gummata occasionally arc found in the kidneys, particularly in cases 
in which there is extensive gummatous hepatitis. They are rarely numerous, 
and occasionally lead to scattered cicatrices. Clinically the affection is not 
recognizable. 

(h) Acute Syphilitic Nephritis .—This condition has been carefully stud¬ 
ied by the French writers and by Lafleur, of Montreal. It is estimated to 
oecnr in' the secondary stage in about 3.8 per cent, and may occur in from 
three to six months, sometimes later, from the initial lesion. The outlook 
is good, though often the albuminuria may persist for months;, more rarely 
chronic Bright's disease follows. Tn a few instances syphilitic nephritis has 
proved rapidly fatal in a fortnight or three weeks. The lesions are not spe¬ 
cific, but are similar to those in other acute infections. 

7. Syphilitic Orchitis. 

This affection is of special significance to the physician, as its detection 
frequently clinches the diagnosis in obscure internal disorders. Syphilis occurs 

(а) The gummatous grow th, forming an indurated mass or group of 

masses in the substance of the organ, and sometimes difficult to distinguish 
from tuberculous disease. The area of induration is harder and it affects 
the body of the testes, while tubercle more commonly involves the epididymis. 
It rarely tends to invade the skin, or to break down, soften, and suppurate, 
ail( l is usually painless. . 

(б) There is an inlezdiiiaLjtrchitis regarded as syphilitic, which leads 

fibroid induration of the gland and gradually to atrophy. It is a slow, 
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progressive change, coming on without pain, usually involving one organ 
more than another. 


Diagnosis, Tueatment, etc. 

General Diagnosis of Syphilis. —There is seldom any doubt concerning we 
existence of syphilitic lesions. Syphilis is common in the community, and is no s 
respecter of age, sex, or station in life. It is )iossihle that the primary sore 
may have been of trilling extent, or urethral and masked by a gonorrhoea, and 
the patient may not have had severe secondary symptoms, but such instances 
are extremely rare. Impiirics should be made into the history to ascertain if 
t he pa tient has had skin rashes, sore .throat, or if the hair has fallen out. Care¬ 
ful inspection should lie made of the throat and skin for signs of old lesions. 
Scars in the groins, the result of buboes, are uncertain evidences of syphilitic 
infection. The cicatrices on the legs are of ten^eo]ipcr-colored, though this can 
not be regarded as peculiar to syphilis. The bones should be examined for 
nodes. In doubtful cases the scar of the 'primary sore may he found, or there 
may be signs of atrophy or of hardening of the testes. In women, special 
stress has been laid upon the occurrence of frequent miscarriages, which, in 
connection with other circumstances, arc always suggestive. 

In the congenital disease, the occurrence within the first three months of 
snuffles and skin rash is conclusive. Later, the characters of the syphilitic 
facies, already referred to, often give a clew to the nature of some obscure 
visceral lesion. Other distinctive features are the symmetrical development 
of nodes on the bones, and the interstitial keratitis. 

The Spirorlttela pallida may he studied from the fresh * lesion. After 
cleaning carefully, serum is sucked out with it small Biers apparatus, and the 
living spirochetes may be seen in the special “dark field ” apparatus used for 
the purpose. 

Serum Diagnosis. —Wassermann's reaction has reached the clinical stage, 
and in good hands may he accepted as valuable aid in diagnosis. It is ob¬ 
tained in from 80 to !Mi per cent of all cases of syphilis with manifestation-. 
Observations*are not altogether in accord, but such syphtlographcrs ns NcissT 
and Finger are convinced of its practical value. The results in tabes and 
dementia paralytica are very constant. 

Therapeutic Test. —In a doubtful case, as, for example, an obstinate skin 
rash, or an obscure tumor in the abdomen, antisyphilitic treatment may prove 
successful, but this can not always he relied upon. 

Prophylaxis. —Irregular intercourse has existed from the beginning "f 
recorded history, and unless man’s nature wholly changes—and of this we 
can have no hope—will continue, ltesisting all attempts at solution, the 
social evil remains the great blot upon our civilization, and inextricably 
blended with it is the question of, the prevention of syphilis. Two measures 
are available—thjL one pergonal, the other administrative. 

Personal purittyis the prophylaxis which we, as physicians, are especially 
Ixiuqj&to advocate. Continence may be a hard condition (to some harder 
than,to others), hut it can lie borne, and it is our duty to urge this h'~ Min 
upon young ag}d old who seek our advice in jnttttere sexual. Certainly 11 
better, as St. Paul says, to marry than to bum, but if the former is not teas- 
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ible there are other altars than those ot Venus upon which a young man may 
,light fires. He may practise at least two of the five means by which, as the 
physician Hondibilis counselled I’anurge, carnal concupiscence may be cooled 
and quelled—hard work of body and hard work of mind. Idleness is the 
mother of lechery; and a young man will find that absorption in any pursuit 
will do much'.io cool passions which, though natural and proper, can not in 
the exigericic40t our civilization always obtain natural and proper gratification. 

To carry out successfully any administrative measures seems hopeless, at 
any- rate, in our Anglo-Saxon civilization. The state accepts the responsi¬ 
bility of guarding citizens against small-pox or cholera, but in dealing with 
syphilis the problem has been too complex and has hitherto baffled solution. 
Inspection, segregation, and regulation are difficult, if not impossible, to carry 
out, and public sentiment is bitterly opposed to this plan. The compulsory 
registration of every case of gonorrhea and syphilis, with greatly increased 
facilities for thorough treatment, offer a more acceptable alternative. 

Treatment. —-That the. later stages which come under the charge of the 
physician are so common, results, fti great part, from the carelessness of the 
patient,.who, wearied with treatment, can not understand why he should 
continue to take medicine after all the symptoms have disappeared; but, in 
part, the profession also is to blame'for not insisting more urgently that 
avqpifgd syphilis is not cured in a few months, but takes at least three years, 
during which time the patient should be under careful supervision. 

The discovery of the spirochete suggests prompt excision of the local 
breeding spot—tiic chancre—and in apes this may he done successfully within 
the first two weeks. I,ooal treatment of the chancre with mercury will also 


prevent the development of the disease in the ape. Much more important 
is the fact that the virus is destroyed in the ape treated with atoxyLin from 
three to ten days after inoculation, so that the animal may he reinfected. 
These arc practical points, the value of which in human practice will have 
to la; tested. T|ie „ fttoxyl (metanenic acid anilide) is strongly toxic to 
protozoan parasites, as its use in sleeping sickness has shown. It may be 
given intra-nmscularly in doses of three grains every third day for ten days, 
and then’ resumed, hood results have been reported by Lambkin with it. . 

Mcrc urv may be given by the mouth in the form of gray powder, the 
bvdwu' gvriiii) ciiiii creta, which Hutchinson recommends to he given in pills, 
one-grain doses with a grain of Dover's powder. One pill from four to six 
limes a day will usually suffice. I warmly endorse the excellent results which 
are obtained by this method, under which the patient often gains rapidly in 
weight, and the general health improves remarkably. U-may.be continued 
for mouths- .without uuy ill elTocts. Other forms given by the mouth are the 
pilules oL-iha-biuiodide (gr. -j 1 ,), or of the protiodide (gr. i), three times a 
day. “ If mercury be begun as soon as the state of the sore perniits of diagno¬ 
sis, and continued in small but adequate doses, the patient will’usunlh escape 
'"'thjmiat.throat and eruption” (Jonathan Hutchinson). ,J- 

Inunction is a still more effective means. A draehinJ#tlie ordinara mer¬ 
curial ointment is thoroughly rubbed into the skin every*cuing foi > 

on the seventh a warm bath is taken, and on the eighth the mercurial qov&se ^ 
is resumed. At least half an hour should be given to each inaction. It » 
*e’l to apply it at different places on successive days. The ades, PJ. the chert 
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and abdomen and the inner surfaces of the arms and thighs are the best, 
positions. * 

The mercury may be givenjby_diject injection into the muscles. If proper 
precautions arc taken in sterilizing the syringe, und if the injections are if 
into the muscles, not into the subcutaneous tissue, abscesses rarely resaffi 
One-third of a grain of the bichloride in twenty drops of wat|r nwy bgjjyadjjf 
Once a week, or from one to two grains of calomel in glycerin (20 minims). 

Still another method, greatly in vogue in certain parts of the Continent 
and in institutions, is^Mfligation. It may be carried out effectively by means 
of Lee's lamp. 1 The patient site on a chair wrapped in blankets, with the 
head exposed. The calomel is volatilized and deposited with the vapor oh the 
patient’s skin. The process lasts about twenty minutes, and the patient goes 
to bed wrapped in blankets without washing or drying the skin. 

A patient under mercurial treatment stonld avoid stimulants and live a 
regular life, not necessarily abstaining from business. Green vegetables and 
fruit should not be taken. Salivation is tt> be avoided. The teeth should be 
cleansed twice a day, and if the gums become tender, the breath fetid, or the 
tongue swollen and indented, the drug should be suspended for a week or 
ten days. 

In congenital syphilis the treatment of cases torn with bullae and other 
signs of the disease is not satisfactory, and the jhfants usually die within a 
few days or weeks. The child-should be nursed bv the mother alone, or, if 
this is not feasible, should be hand-fed, but under no. circumstances should a 
wet-nurse be employed. The child is most rapidly and thoroughly brought 
Under the influence of the drug by inunction. The mercurial ointment may 
be smeared on the flannel roller. This is not a very cleanly method, and 
sometimes rouses the suspicion of the mother. It is preferable to give the 
drug by the mouth, in the form of gray powder, half a grain three times a day. 
In the late manifestations associated with bone lesions, the combination of 
mercury and iodide of potassium is most suitable and is well given in the form 
of Gilbert’s syrup, which consists of the biniodide of mercury (gr. j), of 
potassium iodide (gss.), and water (?,ij). Of this a dose for a child under 
three is front five to ten drops three times a day, gradually increased. Under 
these measures, the cases of congenital syphilis usually improve with great 
rapidity. The medication should to continued at intervals for many months, 
and it is well to watch these patients carefully during the period of second 
dentition and at puberty, and if necessary to place them on specific tro^nioiit. 

In the treatment of the viscerftUesjons of syphilis, which come more dis¬ 
tinctly within the province of the physician, iodide of potassium is of mpnd 
of even greater value than mercury. Under its use ulcers rapidly heal, gum¬ 
matous fumora melt away, and we "have an illustration of a specific action only 
eqflalled by that ol mercury in the secondary stages, by iron in certain forms 
of anaemia, and byjuinine in malaria. It is as a rule well borne in an initial 
dose of ip grains"; given in milk the patient does not notice the taste. It 
should be gradu ally increased to 30 or more grains three times a day. Ip 
syphilis of the nervous system it may be used in still larger doses. Segum, 
who specially insisted upon' the advantage of this plan, urged that the drug 
should be pushed, as goodeffects were not obtained with the moderate doses. 

When syphilitic heggBps is suspected the combination of mercury and 
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BotUde of potassium is most satisfactory. If there is ascites, Addison's pill 
l&M it is often called) of. calomel,•digitalis, and squills will be found very 
ttseful. A patient of mine with-recurring ascites, on whom paracentesis was 
■Wpaitedly performed and who had an enlarged and irregular liver, took this 
Spu- for more, than a year with occasional intermissions, and ultimately there 
■jBB a complete disappearance of the dropsy and an extraordinary reduction 
■k the volume o# t^e liver. Occasionally the iodide of sodium is more satis- 
jfletpry than the iodide of potassium. It is less depressing and agrees better 
VHh the stomach. 

■ Syphilisjyid Marriage .—Upon this question the family physician is often 
tidied to decide. He should insist upon the necessity of two full years elaps¬ 
ing-between the date of infection and the contracting of marriage. This, it 
should be borne in mind, is the earliest possible limit, and marriage should be 
allowed only if the treatment has been thorough and if at least a year hat 
passed without any manifestation of the disease. 

Syphilis and Life Insurance .—An individual with syphilis can not be re¬ 
garded as a first-class risk unless he can furnish evidence of prolonged and 
thorough treatment and of immunity for two or three years from all mani¬ 
festations. Even then, when we consider the extraordinary frequency of tho 
cerebral and other complications in persons who have had this disease and 
who may even have undergone thorough treatment, the risk to the company 
is certainly increased (see’Brain well, Clinical Studies, vol. i). 

XXXn. GONORRHCEAL INFECTION. 

Gonorrhoea, one of the most widespread and serious of infectious diseases, 
presents many features for consideration. As a cause of ill-health and dis¬ 
ability the gonococcus occupies a position of the very first rank among its 
fellows. While the local lesion is too often thought to be trifling, in its singu¬ 
lar obstinacy, in the possibilities of permanent sexual damage to the individ¬ 
ual himself and still more in the “grisly troop” which may follow in its 
train, gonorrhmal infection does not fall very far short of syphilis in impor¬ 
tance. 

The importance of the infection in children has been much dwelt upon 
of late, particularly as in them the severer systemic lesions are liable to occur, 
but more especially from tho wide-spread and obstinate character of the epi¬ 
demics in institutions. The gonococcus vaginitis and the ophthalmia are 
very aerious diseases in children's hospitals and in infants' homes. The story 
of the gonococcus infection in the Babies’ Hospital, New York, for the past 
eleven years, as told by Holt (Ni Y. Med. Jour., March, 1905), illustrates the 
singular obstinacy of the infection. In spite of tho greatest care and pre¬ 
caution, there were in 1903 (55 cases of vaginitis, with 3 of ophthalmia and 
13 of arthritis. In 1904 there were 53 cases of vaginiti?, only 1(5 of which 
would have been recognized without the bacteriological examination. In all, 
in the eleven years, there were 37.3 cases of vaginitis, only (5 with ophthalmia 
*nd 26 with arthritis. Holt urges isolation and prolonged quarantine as the 
only measures to combat successfully the disease. 

The immediate and remote effects of the gonococcus may be considered 
under— 
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I. The primary infection. 

II. The spread in the genito-urinary organs by direct continuity of sur¬ 
face. 

III. Systemic gonorrhoeal infection. 

The primary lesion wc need not here consider, but we may call atten¬ 
tion to the frequency of the complications, such as periurethral abscess, gon¬ 
orrhoeal prostatitis in the male, and vaginitis, endocervicilis^jmd inflammation 
of the glands of Bartholini in the female. f 

Perhaps the most serious of all the sequels of gonorrhoea are thorn 
which result from the spread by direet continuity of tissue, tlonorrlueal sal¬ 
pingitis has been shown to be a not infrequent event. Metritis and ovaritis 
are also occasionally met with, and peritonitis. The gonococcus lias been 
found in pure culture in cases of acute general peritonitis. Equally impor¬ 
tant is the cystitis, which is probably much* more frequently the result of a 
mixed infection than due to the gonococcus itself. There is some danger of 
extension upward through the ureters to the Sidneys. The pyelitis, like the 
cystitis, is usually a mixed infection. * 

Systemic Goxorkweai. Ineixtiox. 

1. Gonorrhoeal Septicaemia and Pyaemia.—Tluwfever associated with the 
primary disease is not an indication of a generaldnfeetion, but probably fol¬ 
lows* the absorption of toxins. The presence of thtegonoeoceus inay be demon¬ 
strated in the blood, usually in connection with some local lesion, in which 
the patient succumbed to an acute..endocarditis. In one remarkable case fol¬ 
lowing the gonorrhiea the patient had an irregular fever for weeks. The 
gonococci were isolated from tho blood in pure culture. There was no endo¬ 
carditis and the patient recovered. Instances of severe, rapidly fatal general 
infection in gonorrho-a arc probably always associated wit h foci of sun pnra- 
tion in the urinary tract. 1 examined in Montreal a remarkable ease of rapid 
gonorrhoeal sepsis in a young man, who within ten days of the primary lesion 
was seized with severe chills and high fever. He rapidly Itecaine unconscious 
the fever persisted, and he fell into a condition of profound toxamiia and died 
early on the morning of the fourth day from the chill. At the autopsy, which 
was made about twelve hours after death, there was an acute urethritis and a 
small prosi at Mi-abscess not more than 2 or 3 cm. in diameter. The blood was 
fluid, tarry black, and unlike anything 1 have e\er seen liefore or since. 

Gonorrhwal Endocarditis .—This is a frequent and serious complication. 
Thayer has analyzed the cases which have been in my wards, 11 in all. In <> 
the gonococci were demonstrated morphologically and bv blood culture. In 
2 eases they were demonstrated only by staining. In 2 instances there were 
mixed infections. One case was typical clinically and at autopsy. 

Of other cardiac lesions, pericarditis occurred in t of the 30 fatal can's 
collected by Thayer and Lnzear. 

Aaile myoqimlitis was present in Councilman’s case. 

2. Gonorrhoeal Arthritis. —In many respects this is the most damaging- 
disabling, and serious of all the complications of gonorrhoea. Clement Lucas 
has collected 23 discs in children, of which 18 fnllmvflfl o pht h almia neo na¬ 
torum. It occurs mora-freqgently in males.than in females. In a aeries of 
252 cases collected by Northrup, 230 were in males; 130 eases were between 
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twenty and thirty years of age. It occurs, as a rule, during an acute attack 
of gonorrhcea. In 208 of Northrup’s series there was a urethral discharge 
while in hospital. It may occur as the attack subsides, or even when it has 
Become chronic. A j'yiiarrkral .arthritis of great intensity may occur in a 
ne;gly marr ied woman infected by an old gleet in her husband. As a rule, 
many joints era affected. In Northrop s series three or more joints were 
affected in 17fedtacs, one joint in 5(5 eases. I t is peculiar in*atta cking c ertain 
joi nts which are ra rely involved in acute rheumatism, as the/ stemo-clavie ular. 
tRSw gr-vn rtel)raLthc^te inporo-ma\illiiry nmfe acro-ilia c. 

Thu annUmmoal-eluuuji'x are variable. The inflammation i§ often peri- 
articular, and extends along the sheaths of the tendons. When effusion ofteurs jy 
in the joints it ra rely ..becomes purulent.. It has more commonly the charac¬ 
ters of a. synuv it is. About the wri-t and hand suppuration sometimes occurs 
in the sheaths. It has been siiggc.-icd that the >i tuple arthritis or synovitis 
follows absorption of ptomaines from tlu> urethral discharge, while the more 
severe suppurating forms are due to infection with pus organisms. It has 
now been defin itely shown that tlifc gonococcus itself, may be present, in..the 
intlmpyl joint_or-.il> the jM'i'i-artliriLic exudate. The gonococcus may often 
be obtained in pure culture from the joints. ,Sometimes the cultures are nega¬ 
tive ; in-other instances -there_ is a mixed infection with staphylococci .or 
stre ptoco cci. 

Clinical Course. —Variability and nMinacv are the two most distinguish¬ 
ing features. The following are the most important clinical forms: 

(ahAxHhjylyi''- which there are wandering pains about the joints, 
without redness or swelling. Thc-c persist for a long time. 

(b) JgQlfflcfhritic, in which several...joints become affected, just as in 
subacute artieular rheumatism. T he fever is slight: the local inflammation 
may fix itself in. one joint, but more commonly several become swollen and 
tender. In this form cerebral and cardiac complications may occur. 

(c) Acute, gonorrhtcal arthritis, in which a single articulation becomes 
suddenly involved. The pain is severe, the swelling extensive, and due chiefly 
to peri-articular oedema. The general fever is not at nil proportionate to the 
intensity of the local signs. The exudate usually resolves, though suppura¬ 
tion occasionally supervenes. 

(d) Chronic- Hydrarthrosi *-—This is usually mono-articular, and is par¬ 
ticularly apt to involve the knee. It comes on often without pain, redness, 
or swelling. Formation of pus is rare. It occurred only twice in 11(5 eases 
tabulated by Nolen. 

(e) Bursal and Bi/novial Form. —This attacks chiefly the tendons and 
their sheaths and the bursa* and the periosteum. The articulations may not 
bo affected. The bursa* of the patella, the olecranon, and the tendo Aehillis 
are most apt to be involved. 

(/) Septieamic.—h\ which with an acute arthritis the gonococci invade 
the blood, and the picture is that of an intense scptico-pya*inia, usually with 

endocarditis. 

(g) 'Bha.Paii4uL llc.el afManorrhm.—'V Ids is a remarkable form of podo- 
dynia due to local periosteal thickening and exostosis on the os calcis, causing 
pain and great disability. Baer has demonstrated the gonococcus in tho 
periosteal lesion. 
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The disease is much more intractable than ordinary rheumatism, and 
relapses are extremely common. It may become chronic and last for years. 

Complications. —Iritis is not infrequent and may recur with successive 
attacks. The visceral complications are serious. Kndoearditis, pericarditis, 
and pleurisy may occur. 

Treatment. —'The salicylates are of very little service, nor do they often 
relieve the pain in this affection. Iodide of potassium lias also proved nsole^ 
in my hands, even in large doses. A general tonic treatment seems much 
more suitable—quinine, iron, and, in the chronic cases, arsenic. 

The local treatment is very important. The thermo-cautery may be usdd 
to allay the pain and reduce the swelling. In acute cases, fixation of the 
joints is very beneficial, and in the chronic forms, massage and passive motion. 
Good results follow in a lew cases the use qf the dry hot air. The surgical 
treatment off this affection, as carried out nowadays, is more satisfactory, and 
I have seen strikingly good effects from incision and irrigation. 

A vaccine treatment lias been introduced, and good results arc reported by 
Cole and others. 

XXXIII. TUBERCULOSIS. 


I. Gunf.iiai, Ktiologv ami Momtio Anvtomy. 


Definition. —An infective disea-c, caused by llm Ulus tuberculosis, the 
lesions of which are characterized by nodular bodies called tubercles or diffuse 
infiltrations of tuberculous tissue which undergo caseation or sclerosis and 
may finally ulcerate, or in sonic situations calcify. 

Etiology. —t. Zoological Distiiihi thin. —Tuberculosis is one of the most 
widespread of maladies. 

In cold-blooded animals it is rare, owing doubtless to temperature con¬ 
ditions unfavorable to the development of the bacillus. Among reptiles m 
confmemenL it is, however, occasionally seen (Sibley). In fowls it is nil 
extremely Abimon disease, but there arc differences in avian tuberculosis suf¬ 
ficient Jg^arrant its separation from the ordinary form. 

_jy$taiestie animals tulierculosis i^tvidelv but unevenly distributed, 
aoiijf ruminants, bovines are chiefly a(Tfi*‘d. in sheep the disease is very 
Jure. In pigs it is frequent in some parts of Hu rope. Horses are rarely 
attacked. Dogs and cats are not. prone to the disease, but cases are described 
in which infection of pet animals has taken place from phthisical mastn~ 
Amongjfhe semi-domestic animals, such ns the rabbit and guinea-pig. the dis¬ 
ease ujper natural conditions is rare, although these animals, particularly the 
are extremely susceptible to it when inoculated. Among apes and inon- 
the wild state, tuberculosis is unknown, but in confinement it is the 
Formidable disease with which they have to contend. 
r«e import*t etiological fact in connection with tuberculosis in animals 
he widesp|#d occurrence of the disease in bovines, from which class »e 
derive nearly* all the milk and a very large proportion of the meat used for 
food. 

2 . 
moat 
the 



mat, STtTiBTirfi.jQg.Tins Disease in Man. —Tuberculosis is the 
real scourge of the human race. It prevails more particularly i" 
cities and wherever the population is massed together, lnuift 
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Fisher estimates (1908) that the death-rate at present in the United States 
u 164 per 100,000 living, that the deaths in 1906 were 138,000, and that of 
.those alive at present 5,000,000 would die of the disease. In England and 
’ffiVales tile deaths due to tuberculous disease in 1903 were 58,107, 11.3 per cent 
Mthe total mortality. 

Wt Qaag,taplduil position has very little influence. The disease is perhaps 
prevalent in the temperate regions than in the tropics, *but altitude is a 
flore"potent factor than latitude; in the high regions of the Alps and Andes 
and in the central plateau of Mexico the death-rate from tuberculosis is 
«pr low. 

* Race. —The American Indians have a death-rate more than double that 
of the whites. The negroes in the Southern States also have an extraordi¬ 
narily high death-rate, particularly in the cities. The Irish, both at home 
and in the United State's, are mofe prone to the disease than other European 
races. The rate in Ireland has increased, and in America the mortality is 
double that of the next highest European race. The Italians in the large 
American cities show a very high death-rate. The Jews everywhere have a 
low mortality from consumption—about one-luilf that of Christians—which 
Fishberg attributes to their adaptation to city life for the past 2,000 years. 

The..Decrcase of Tuberculosis .—There has been everywhere a remarkable 
diminution in the death-rate from the disease. The United States Census 
Report shows a decrease of 9.4 per cent of the general death-rate in 1900 over 
1890, and a decrease of 22.1 per cent in the death-rate from consumption. 
The English reports also show a progressive decrease. It is more particularly 
in the larger cities that there has been the most striking fall in the mortality. 
This was well brought out for London bv Beevor’s careful study, while in 
New York between 1887 and 1902. a period of sixteen years, there has been 
a decrease in the total tuberculous death-rate of 40 per cent (Biggs). In 
Massachusetts the rate has declined from 3.901 per million inhabitants in 
1851 to 1.595 in 1902 (S. W. Abbott). . 

3. Bacillus Tuhkijci losis.—R egarded as coLtagious in olden‘time, and 
always in certain countries. Villcinin first placed the infective nature of tuber¬ 
culosis on a solid experimental basis. Cohnheim and Salomonsen confirmed 
his results. Finally, after years of work, came the isolation of the tubercle 
bacillus by Koch, who demonstrated its invariable assoeiation with the dis¬ 
ease. The investigations which hi 1 had previously made upon anthrax and 
experimental traumatic infections, by perfecting the methods of research, 
paved the way for this brilliant discovery. His preliminary article* and his 
more elaborate later work t should be carefully studied by nnv one who wishes 
to appreciate the value of scientific methods. It forms one of the most mas¬ 
terly demonstrations of modern medicine. Its thoroughness appears in the 
fl >ot that in the years which have elapsed since its appearance the innumerable 
workers on the subject have not, so far as I know, added a solitary essential 
fact, to those presented bv Koch. 

•liftrgfi ological.Chanit : t <■ rs .—The tubercle bacillus occurs usually as a short, 
fihe rod, often slightlv bent or curved, and has an average length of nearly 
tlio diameter of a ml lil<M)d-<*or|>us»*le (B to | /*) ; mon 1 tar tly i s lows 

* Berliner klinische Woelienwlirift. 1882. 

f Mitthcilungen a. il. k. Oesundheilsamte, Bd. 2. 
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lateral outgrowths or simple branches. When stained it often presente a 
beaded appearance, which some have attributed to the presence of spores. 

With the basic aniline dyes it stains slowly, except at the body .tempera¬ 
ture. but retains the dye after treatment with acids—a characteristic which 
it is now known to share with several other bacterial species—the bsnilbia 
lejwse, bacillus ainegwatis, thcigrasa.and dung bacilli of Moeller, and the hatter 

Modes of Growth. —It grows on blood-serum, glycerin-agar, "bouillon, or 
om-potato—most readily on the first. The cultures must be kept at blood-*'? 
Ijeat. They grow slowly, and do not appear until about the end of the second/ 
week. The colonies form thin, grayish-white, dry, scale-like or wrinkled 
masses on the surface of the culture medium. Successive inoculations may be 
made from the cultures, and at the end of an indefinite series material from 
one of them inoculated into a guinea-pig will produce tuberculosis. 

Variations. — (a) In Form. —-The small branching forms are found not 
infrequently in tuberculous lesions. More complex structures, resembling the 
Driisen of the actinomyces are describ'd, and involution forms are not 
uncommon, particularly the small, oval, or round deeply staining bodies known 
as Schrbn’s capsules. 

(6) Specific Varieties. —In 1901 Koch startled the scientific world with 
the statement that the bacillus of bovine tuberculosis did not cause human 
tuberculosis, and that the bacillus of human tuberculosis did not cause tuber¬ 
culosis in cattle. At the Washington Congress (1908) he admitted that they 
were not distinct species, but differed from each other in certain characteristics, 
which have turn pointed out by Theobald Smith. The researches of \on 
Behring, ltavenel, and the English Commission have shown that it is possible 
to cause tulierculosis in cattle with the bacillus from man ; and therff are many 
cases in man caused by accidental infection from cattle. Bacillus tuberculosis 
opium appears in more irregular forms and produces only local inflammatory 
processes in mammals. Possibly infection with it may sometimes occur in man. 

Comj mititm and Products. —Tubercle bacilli contain water, various pro- 
tcids, fats (to which the peculiar staining reaction is due), a carbohydrate 
resembling glycogen, cellulose, free and combined nucleic acid, and a.-h 
(P. A. Levene). Koch’s tuberculin is a proteid glycerin extract from the 
bacilli. 

Distribution of the Bacilli. —The bacilli are found in all tuberculous 
lesions; in some in great abundance, in others sparsely. They are particu¬ 
larly numerous in actively growing tubercles, but in the chronic processes of 
lymph-glands and of the joints they are scanty. When a tuberculous focus 
communicates with a vein or with lymph-vessels, the bacilli may be spread 
widely throughout the body. In old lesions they may not Ire found in the sec¬ 
tions, and the demonstration of the true nature may be possible only by culture 
or inoculation. They are present in the blood in many cases. Large amounts 
must be used for the cultures. Jousset has isolated them in 11 of 35 cases of 
tuberculosis. 

The Bacilli outside the Body. —Patients with advanced pulmonary tuber¬ 
culosis throw off in the expectoration countless millions of the bacilli daily. 
From a patient with moderately advanced disease, the amount of whose 
toration was from 70 to 130 ec. daily, Nuttall estimated that there were in 
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siifteen counts, between January 10th and March 1st, from one and a half 
to four and a third billions of bacilli thrown off in the twenty-four hours. 
'iTheee figures emphasize the danger associated with phthisical sputa unless 
most carefully dealt with. When expectorated and allowed to dry, the sputum 
rapidly becomes dust, and is' distributed far and wide. Cornet collected the 
dust from the walls and bedsteads of various localities, and determined its 
virulence or innocuousness by inoculation into susceptible animals. Material 
’was. gathered from 21 wards of 7 hospitals, 3 asylums, 2 prisons, from the sur¬ 
roundings of G2 phthisical patients in private practice, and from 29 other 
localities in which tuberculous patients were only transient frequenters (out¬ 
patient departments, streets, etc.). Of 118 dust samples from hospital wards 
or the rooms of phthisical patients, 40 were infective and produced tubercu¬ 
losis. Negative results were obtained with the 29 dust samples from the 
localities occasionally occupied by consumptives. Virulent bacilli were ob¬ 
tained from tin* dust of the walls of 15 out of 21 medical wards. It is inter¬ 
esting to note that in 2 wards with many phthisical patients the results were 
negative, indicating that the dust in such regions is not necessarily infective. 
The infectiousness of the dust of the medical and surgical divisions of a hos¬ 
pital is in the proportion of 70.0 to 12.5. In a room in which a tuberculous 
woman had lived the flast from the wall in the neighborhood of the bed was 
infective six weeks after her death. No bacilli were found in the dust of an 
inhalation-chamber for consumptives. The experiments of Straws at the 
Charite Hospital. Paris, are important. In the nostrils of 29 assistants, 
nurses, and ward-tenders ho placed plugs of cotton-wool to collect the dust 
of the wards. In 9 of the 29 cases these contained tubercle bacilli and proved 
infective to animals. The question of the increase of tuberculosis among the 
permanent residents of health resorts frequented by consumptives is one of 
great interest. Gardiner has studied the problem at Colorado Springs, in 
which for twenty years tuberculous patients have been living, and he finds 
the nurifber of cases of tuberculosis originating in the city to be very small. 

Pseudo-tuberculosis. —While lesions resembling the nodules of tuberculosis, 
but due to a variety of bacteria, protozoa, and nematodes, are not uncom¬ 
mon in animals, pseudo-tuberculous processes are very rare in haman beings. 
Flcxner has described, under the name pseudo-tuberculosis hominis slrepto- 
thrira, a condition in human beings in which the lungs presented the appear¬ 
ance of a caseous pneumonia and numerous tubercle-like nodules existed in 
the peritonaeum. 'Pile micro-organism found in the lesions was a strepto- 
thrix, which differed greatly from the known forms of the bacillus tuberculosis 
and streptothrix nctinomyces. 

4. Modes of Infection*.—( a) Hereditary Transmission .—The possible 
methods of transmission of the germ in direct inheritance are three—trans¬ 
mission by the sperm, transmission by the ovum, and transmission through 
the blood by means of the placenta. 

There is no clinical evidence to support the view that direct transmission 
can occur through the sperm. In order that the disease could be transmitted 
hy the spernt it would be necessary that the tubercle bacilli should lodge in 
the individual spermatozoon which fecundates the ovum. The chances that 
Weh a thing could occur arc extremely small, looking at the subject from 
* numerical point of view, although wc know that tubercle bacilli do occa- 
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sionally exist in the semen; they become still smaller whan wo consider that 
the spermatozoon is made up of nuclear material, which the tubercle bacilluB 
is never known to attack. Experimentation is all opposed to sperm transmis¬ 
sion, the work of Gartner and others showing that the young of healthy 
female rabbits impregnated by tuberculous males arc never tuberculous, even 
though the females themselves often contract the disease. 

The possibility of transmission by the ovum must be accepted. Baum- 
garten has in one instance been able to detect the tubercle bacillus in the 
ovum of a female rabbit which ho had artificially fecundated with tubercu¬ 
lous semen. The work of Pasteur on pebrinc has shown the possibility of this 
form of transmission in the lower forms, though the question as to what etfect 
such inoculation would have upon the human ovum can not of course be 
answered. 

Probably the almost constant method of transmission in congenital tuber¬ 
culosis is through the blood current, the tubercle bacilli penetrating by way 
of the placenta. Certain authors hold that in these cases the placenta itself 
is invariably the seat of tuberculosis, and tubercles, indeed, have been demon¬ 
strated in several cases; but there are undoubted instances in which, with an 
apparently sound placenta, both the placental blood anil the foetal organs 
contained tubercle bacilli, notwithstanding the fact that the organs also 
appeared normal. 

Possible Latency of the Tubercle Germs. —Baumgarten and his followers 
assume that the tubercle bacilli can lie latent in the tissues and subsequently 
develop when, for some reason or other, the individual resistance is lowered. 
He likens such cases of latent tuberculosis to the late hereditary forms of 
syphilis, and explains the lack of development of the germs by the greater 
resisting power of the tissues of children. Baumgarten bases his belief in 
germ transmission upon two main factors—the great frequency of the disease 
in early life and the localization of tuberculous lesions in children, 

The mortality from tuberculosis in the first years of life is relatifmy high. 
Of 2,576 autopsies made on children, 27.8 per cent who died in the first year 
were tuberculous (Botz). Of 182 autopsies on children one year or under. 17 
were tuberculous (Comby). The localization of tuberculous lesions in chil¬ 
dren in the bones or joints is very common, Cnopp’s statistics showing that 
out of 298 tuberculous children of from a few days to twelve years of age, 147 
had bone or joint tuberculosis, and only 8 of these showed evidence of vis¬ 
ceral disease. Baumgarten is of the opinion that the accidental conveyance 
of tubercle bacilli to these points would not account for such a large pr<>|>or- 
tion of cases, and expresses the view that the bacilli have been present since 
birth and have developed when favorable conditions offered. The evidence in 
favor of Baumgarten’s view is both clinical and experimental. 

The clinical evidence exists in the form of undoubted cases of congenital 
tuberculosis. Warthin and Cowie in a recent study conclude that there are 
only five undoubted cases. A large proportion of those reported are doubtful, 
as the diagnosis rested on anatomical appearances without the detection of 
the bacilli. 

A number of laboratory workers have been able to show that congenital 
tuberculosis can be produced experimentally, the most prominent of these 
being Gartner, who was able to causa^fierculosis in young mice by ixncu- 
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lating the mother vyith tuberculosis, into eitlier the peritoneal cavity or tlie 
blood stream. Maffucci showed that after injecting eggs with avian tubercu¬ 
losis the disease may remain latent in the chick for weeks or even months. 

Against Baumgarten’s theory are the facts that the percentage of cases of 
congenital tuberculosis is extremely small, and that in the great majority of 
& instances the organs of foetuses born of tuberculous mothers give negative 
’i results when inoculated into guinea-pigs. 

.. The statistics of pulmonary tuberculosis with reference to hereditary trans¬ 
mission have been put on a new basis by the studies of Karl Pearson. For¬ 
merly, the disease itself was believed to be transmitted, but we know now 
that this is most exceptional. Tt is another matter with the soil—is there a 
special disposition of tissue favorable to the development of the more or less 
ubiquitous germ? On this point Pearson concludes from his researches (Sta¬ 
tistics of Pulmonary Tuberculosis, Duhm & Co., London, 1907) that “the 
diathesis of pulmonary tuberculosis is certainly inherited, and the intensity 
of the inheritance is sensibly the same as that of any normal physical char¬ 
acter yet investigated in man. Infection probably plays a necessary part, 
but in the artisan classes of the urban populations of this country (England) 
it is doubtful if their members can escape the risks of infection, except by 
the absence of diathesis—i. e., the inheritance of what amounts to a counter¬ 
disposition.” Another point of interest brought out by Pearson is that whether 
we deal with all tuberculosis stocks or only with those having no parental 
history, the elder children, particularly the first and second, are subject to 
tuberculosis at a much higher rate than the younger members—“ if this special 
incidence in the earlier bom be found to be true of other forms of patholog¬ 
ical inheritance, we have a very serious factor of national deterioration intro¬ 
duced by the growing limitations of the family.” 

While the demonstration of the contagiousness of tuberculosis has in some 
quartera^tensified the dread with which the disease is regarded, the terrible 
Ale of Hweditary transmission has been in great part abolished, to the great 
gain of suffering humanity. 

(6) Inoculation .—The infective nature of tuberculosis was first demon¬ 
strated by Yillcmin, who showed conclusively in 1865 that it couM be trans¬ 
mitted to animals by inoculation. The beautiful experiments of Cohnheim 
ami Salomonsen, who produced tuberculosis in the eyes of guinea-pigs and 
rabbits by inoculating fresh tubercle into the anterior chamber, confirmed and 
extended Villemin's original observations and paved the wav' for the reception 
of Koch’s announcement. It is now universally conceded that only tubercu¬ 
lous matter can produce, when inoculated, tuberculosis. In man tuberculosis 
is not often transmitted by inoculation, and when it does occur the disease 
usually remains local. This mode of infection is seen in persons whose occu¬ 
pation brings them in contact with dead bodies or animal products. Deipon- 
dTutors of morbid anatomy, butchers, and handlers of hides are subject to a 
local tubercle of the skin, which forms a reddened mass of granulation tissue, 
capping the dorsal surface of the hand or finger. This is the so-called 
post-mortem wart, the verruca necrogenica of Wilks. The demonstration of 
Its nature is shown by the presence of tubercle bacilli, and by inoculation 
experiments in animals. 

The statement that Laenncc co&gfceted phthisis from this source is prob- 
20 



ably false, since he did not die until twenty years after the inoculation and 
in the interval presented no manifestations. The possibility, however, of gen¬ 
eral infection must be borne in mind. Gerber reports that after accidental 
inoculation in the hand from a case of phthisis he had for months a “ Leichen- 
tubercle,” which was excised. Shortly afterward the lymph-glands of the 
■axilla became enlarged and painful, and when removed showed characteristic 
tuberculous changes, with bacilli. 

In the performance of the rite of circumcision children have been acci¬ 
dentally inoculated. Infection in these eases is probably always associated 
with disease in the operator, and occurs in connection with the habit of cleans¬ 
ing the wound by suction. 

Other means of inoculation have been described: as the wearing of ear¬ 
rings, washing the clothes of phthisical patients, the bite of a tuberculous 
subject, or inoculation from a cut by a broken spit-glass of a consumptive; and 
Czerny has reported two cases of infection by transplantation of skin. 

It has been urged by the opponents of vaccination that tuberculosis, as 
well as syphilis, may be thus conveyed, but of this there is no evidence. 
Lymph of revaccinated consumptives is non-infective. Lupus has originated 
at the site of vaccination in a few cases (C. Fox, Graham Little). It may 
be said, on the whole, that inoculation in man plays a trifling role in the 
transmission of tuberculosis. 

(c) Infection by Inhalation .—A belief in the contagiousness of pulmo¬ 
nary tuberculosis has existed from the days of the early Greek physicians, 
and has persisted among the Latin races. The investigations of Cornet afford 
conclusive proof that the dust of a room or other locality frequented In¬ 
patients with pulmonary tuberculosis is infective. The bacilli are attached 
to fine particles of dust and in this way gain entrance to the system through 
the lungs. 

Fliigge denies that the bacillus-containing dust is the dangerous clement 
in infection. Experimentally he has only succeeded in producing the disease 
when there is some lesion in the respiratory tract, lie thinks that the danger 
of infection by the dry sputum is very improbable. On the other hand, ho 
thinks that the infection is chiefly conveyed by the free, finely divided par¬ 
ticles of sputum produced in the act of coughing, and that these tiny frag¬ 
ments are suspended in the atmosphere. Those who cough very much and 
with the mouth open are most liable to infect the surrounding air. 

It is well remarked by Cornet, “The consumptive in himself is almost 
harmless, and only becomes harmful through bad habits.” It has been fully 
shown that the expired air of consumptives is not infective. The virus is 
only contained in the sputum, which when dry is widely disseminated in the 
form of dust, and constitutes the great medium for the transmission of Hie 
disease. 

Among the points urged in favor of this mode of infection are: 

(1) Primary tuberculous lesions are in a majority of all cases connected 
with the respiratory system. The frequency with which foci are met, with 
in the lungs and in the bronchial glands is extraordinary, and the statistics 
of the Paris morgue show that a considerable proportion of all persons dying 
of accident or by suicide present evidences of the disease in these parts. The 
post-mortem statistics of hospitals sho^| the same wide-spread prevalence of 
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infection through the air-passages. Biggs reports that" more than 60 per cent 
'of his post mortcms showed lesions of pulmonary tuberculosis. In 125 autop¬ 
sies at the Foundling Hospital, New York, the bronchial glands were tuber¬ 
culous in every case. In adults the bronchial glands may be infected and the 
individual remain in good health.- H. P. Loomis found in 8 of 30 cases in 
which there were no signs of old or recent tuberculous lesionj that the bron> 
chial glands were infective to rabbits. 

(2) The greater prevalence of tuberculosis in institutions in which the 
residents are confined and restricted in the matter of fresh air and a free 
open life—conditions which would favor, on the one hand, the presence of the 
bacilli in the atmosphere, and, on the other, lower the vital resistance of the 
individual. The investigations of Cornet upon the death-rate from consump¬ 
tion among certain religious orders denoted to nursing give some striking 
facts in illustration of this. In a review of 38 cloisters, embracing the aver¬ 
age number of 4,028 residents, among 2.099 deaths in the course of twenty- 
five years, 1,320 (62.88 per cent) were from tuberculosis. In some cloisters 
more than three-fourths of the deaths are from this disease, and the mortal¬ 
ity in all the residents, up to the fortieth year, is greatly above the average, 
the increase being dne entirely to the prevalence of tuberculosis. It has been 
stated that nurses are not more prone to the disease than other individuals, but 
Cornet says that of 100 nurses deceased. 03 died of tuberculosis. The more 
perfect the prophylaxis and hygienic arrangements of an asylum or institu¬ 
tion, the lower the death-rate from tuberculosis. The mortality in prisons 
has been shown by Baer to be four times as great as outside. The death-rate 
from phthisis is estimated at 15 per cent of the total mortality, while in 
prisons it constitutes from 40 to 50 per cent, and in some countries, as Austria, 
over 60 per cent. Flick has studied the distribution of the deaths from 
tuberculosis in a single city ward in Philadelphia for twenty-five years. His 
researches go far to show that it is a house disease. About 33 per-cent of 
infected houses have had more than one ease. Less than one-third of the 
houses of the ward became infected with tuberculosis during the twenty-five 
years prior to 1888. Yet more than one-lmlf of the deaths from this disease 
during the year 1888 occurred in those infected houses. There arc, however, 
opposing facts. The statistics of the Brompton Consumption Hospital show 
that doctors, nurses, and attendants are rarely attacked. Dettweiler claims 
that no case of tuberculosis has been contracted among his nurses or attend¬ 
ants at Falkenstein. On the other hand, in the Paris hospitals tuberculosis 
decimates the attendants. 

(3) Special danger is believed to exist when the contact is very intimate, 
as between man and wife. Until recently nearly all writers have held that 
under these circumstances the husband or wife is much more likely subse- 
<|Uontly to die of tuberculosis. Upon the figures of the late Ernest Pope, of 
Saranac, Karl Pearson bases the following conclusions: (a) There is some sen- 
sible but slight infection between married couples; (5) this is largely obscured 
°r forestalled by the fact of infection from outside sources; (e) the liability 
to the infection depends on the presence of the necessary diathesis; (rf) nssorta- 
tive mating probably accounts for at least two-thirds, and infective action not 
more than one-third of the whole correlation observed in these cases. There 
are cases in which this source of infection seems to play an important r61e. 
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(d) Infection by Ingestion .—The work of the past few years has shown 
that we have taken too restricted a view in supposing infection in tubercu¬ 
losis to be chiefly through the lungs. There are two other channels, the ton¬ 
sils and the intestines, both of great importance. 

Tonsillar Infection .—The frequency o£ involvement of these glands has*, 
been shown by Schlenker, Arthur Iaitham, and Walsham. The bacilli pass* 
to the glands ot the neck and of the mediastinum, and reach the circulation 
through the lymph-channels. Or an infected bronchial gland becomes adher-' 
ent to a branch of the pulmonary artery; if a large number of bacilli escape, 
miliaiy tuberculosis follows; if only a small number, they reach the lungs, 
at the apices of which they lind conditions suitable for their growth. Through 
this tonsillar-cervical route bacilli may gain entrance without causing local 
disease at the portal of entry. It is a common method of infection in chil¬ 
dren, causing the “ scrofulous ” glands of the neck. 

Intestinal Infection .—Behring announced in 19011 that pulmonary tuber¬ 
culosis could be induced through intestinal infection, and he further main¬ 
tained that milk fed to infants was the chief cause of consumption in adults, 
the infection remaining latent. Behring's first contention was supported by 
Itavenel and others, who produced pulmonary tuberculosis in animals by feed¬ 
ing experiments, and it was demonstrated that the intestinal surface itself 
might remain intact. This does away with the objection raised by Koch 
that if infection through the milk of tuberculous cattle were common, primary 
intestinal tuberculosis should be more frequent, whereas in ten years among 
3,104 cases of tuberculosis in children then*were only 16 of primary bowel 
infection. Recent experiments have shown in a striking manner how the 
lungs act as filters for particles absorbed from the intestines. Yansteenberghc 
and Grysez have produced anthracosis of the lungs by introducing china-ink 
emulsion directly into the stomach (see Anthracosis, p. 631). They found 
a remarkable difference in young and adult guinea-pigs, in the former the 
carbon particles were filtered out by the mesenteric glands, while the lungs 
remained free; in the latter the glands were unaffected, but the lungs were 
carbonized. Calmette and Guerin, repeating the experiments of Ilavenel with 
hummed technique, have shown how easily the lungs may be infected through 
the intestinal' route without leaving the slightest trace of discos* of the bowel 
"itself. Behring’s view of the importance of infection through the intestinal 
route lias thus received the strongest support, and many go so far as to main¬ 
tain that a majority of all cases of phthisis originate in this manner. The 
truth is that this ubiquitous bacillus is not particular, and gains entrance 
through many portals—throat, lungs, and intestines. The important matter 
for the individual is the nature of the soil on which it falls. 

Qijoods, milk alone is a common source of infection, particularly in the 
large cities. In New York, Hess found tubercle bacilli in 16 per cent of 
107 specimens! The ordinary commercial pasteurization does not kill them- 

The flesh of tuberculous animals is rarely dangerous. 

5. Conditions Influencing Infection. — (a) General .—Environment is 
an all-important predisposing factor. Dwellers in cities are much more pi' 01 "' 
to the disease than residents of the country. Not only is the liability to infec¬ 
tion very much greater, but the conditions of life are such that the powers 
of resistance are apt to be weakened. As already stated, sunlight is one o 
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the most powerful agents in destroying the tubercle bacillus, so that in im¬ 
perfectly ventilated dwellings and workshops, and in residences in close, dark 
alleys, and in tenement houses the liability to infection is very much increased. 
The influence of environment was never better demonstrated than in the now 
well-known experiment of Trudeau, who found that rabbits inoculated with 
tuberculosis if confined in a dark, damp place without sunlight and fresh air 
rapidly succumbed, while others treated in the same way, but allowed to run 
wild, either recovered or showed very slight lesions. The occupants of 
prisons, asylums, and poorhouses, too often, indeed, in barracks and large 
workshops, are in the position of Trudeau’s rabbits in the cellar, and under 
conditions most favorable to foster the development of the bacilli which may 
have lodged in their tissues. The frequent respiration of air already breathed, 
upon which MacCormac of Belfast laid so much stress, appears to render the 
lungs less capable of resisting infection. 

The observations of Henry J. Bowditeh in this country and of Buchanan 
in England show that the disease prevails more widely in the wet, ill-drained 
districts—an increase which is associated with heightened vulnerability and 
greater liability to catarrhal a flections of all kinds. Gordon of Exeter has 
shown that the mortality is high in regions exposed to strong rainy winds. 
The influence of the dwelling has been already referred to in connection with 
Flick’s work. Xo single condition is of greater importance than that which 
relates to the proper arrangement and ventilation of the dwelling house. 

(6) Individual Predisposition .—The fathers of medicine, more particu¬ 
larly Hippocrates, Aretams, andPGalen, laid great stress upon the bodily con¬ 
formation of those prone to consumption. A great deal was written on the 
so-called habitus phtliisicm, which Hippocrates described in the following 
terms: 1‘ I'he form of body peculiar to subjects of phthisical complaints was 
the smooth, the whitish, that resembling the lentil; the reddish, the blue-eyed, 
the leuco-phlcgmatic; and that with the scapulas having the appearance of 
wings.” Undoubtedly the long, narrow, flat chest with depressed sternum is 
commonly enough seen in tuberculous patients, but there are only too many 
individuals with perfectly well-shaped chests who fall victims annually to 
the disease. The tuberculous or scrofulous diathesis, upon which formerly 
so much stress was laid, is now regarded simply as an indication of a type 
of conformation in which the tissues are more vulnerable and less capable of 
resisting infection. Beneke’s investigations on the viscera of phthisical 
patients indicate that the heart is relatively small, the arteries proportionately 
narrow, and the pulmonary artery relatively wider than the aorta. He sug¬ 
gests that this may lead to increase in the intrapulmonary blood pressure, 
and so favor catarrhal processes. The lung volume he found relatively greater 
in those affected with tuberculosis. A study of the composite portraiture of 
pulmonary tuberculosis has been made by Galton and Mahomed. In 442 
patients they separated two types of face—one ovoid and narrow, the other 
broad and coarse-featured. This corresponds in an interesting way to the 
'bathetic states formerly recognized—namely, the tuberculous, with thin skin, 
bright ey&f, oval face, and long, thin bones; and the scrofulous, with thick 
bps and nose_, opaque skin, large, thick bones, and heavy figure. These con¬ 
ditions, on which so much stress was formerly laid, indicate, as Fagg*’ tates, 
n °thing more than delicacy of constitution, incomplete growth, and imperfect 
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development. Sir A. E. Wright has shown tlmt the natural protective ele¬ 
ments, the opsonins, of the blood arc low in tuberculous patients, whose phago*/| 
cytic index is also \cry much below the normal standard. vi; 

(< ) lnfiumco of-Aye. —No ago isexempt. The disease is met with id? 
the suckling and in the octogenarian. Pulpmnnry ipi'iflr 

frequently, ns stated by Hippocrates, from the eighteenth fi^the thirtydlftl/' 
year. From ihJ fifth to the tenth year individuals are less prone to the dis¬ 
ease. Barhier and Bondin have studied the frequency of tuberculosis 

in children up to the fifteenth year in the l’aris Hospitals. Of 1,361, 306 
dtirete tuberculous, 31 per cent. At different ages different organs arc more 
’ prone to balnvolvcd. • During the first decade the hones, meninges, and lymph- 
glands are more frequently affected than at subsequent periods. 

(d) Sex. —The influence of sex is very slight. Women are perhaps some¬ 
what more frequently attacked than men,, possibly from the fact that in a 
more sedentary, indoor life they are more liable to infection. Pregnancy and 
lactation also are two conditions which are apf to lower, perhaps, the resistance 
of the organism. 

(e) Race. —(Sec page 285.) 

(/) Influence of Occupation. —The characteristics of an employment 
which tends to make tuberculosis unusually prevalent may be thus summa¬ 
rized: a low rate of wage, unsanitary surroundings, exposure to dust, excessive 
physical exertion, close confinement indoors, exposure to excessive heat, temp¬ 
tations to intemperance, with long and irregular hours (L. Brandt). 

(g) Certain local conditions influence infection, among which the follow¬ 
ing are the most important: 

The influence of catarrh of the respiratory passages in pulmonary tuber¬ 
culosis is well recognized. IIow often is a neglected cold blamed as the 
starting-point of the disease! It seems to act by lowering the resistance and 
favoring the conditions which enable the bacilli either to enter the system or, 
when onee in it, to grow. The liability of children to lymphatic tuberculosis 
is probably associated with the common catarrhal processes in the tonsils, 
throat, nnd bronchi. 

Certain <of the specific fevers predispose to tuliereulosis, among which 
measles and whooping-cough stand pre-eminent. They are often associated 
with a bronchial catarrh. In some of the cases it is probably not ft fredi 
infection which follows, but the blazing of n smouldering fire. Typjiojd fever, 
influenza, variola, and syphilis are all believed to favor the occurrence of the 
disease. Diabetes, as is well known, very often terminates in pulmonary 
tuberculosis, particularly in young persons. 

Chronic heart-disease, arterio-sclerosis, aneurism of the aorta, forms of 
chronic nephritis, cirrhosis of the liver, and the various forms of cerebro¬ 
spinal sclerosis, all are conditions which favor infection. It is remarkable 
in how many of the subjects of these disorders in general hospital practice the 
fatal event is a terminal acute tuberculosis, most frequently of the serous 
membranes. Subjects of congenital or acquired contraction of the orifice of 
the pulmonary artery usually die of tuberculosis. On the other hand, mitral 
v alvo dise ase, particularly stenosis, is stated to antagonize the disease (J- E- 
Graham). In children catarrhql. mUera-colitis probably favors the origin of 
tabe&mesentcrica. 
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The influence of haemoptysis and pleurisy will be referred to later. 

Txauma. —The relation of injury to tuberculosis is well known. A blow 
upon the chest may cause a pulmonary or pleural tuberculosis; injury to 
thejmee, a tuberculous arthritis; a- blow on the head, tuberculous meningitis. 
Probably in that cases the injured part is for a time a locus minoris rcsisten- 
tice, and if bagflp are present they may receive a stimulus to growth or under 
the altered conditions become capable of multiplying. Thd whole question 
is very fully discussed by Stem in his work on the relation of internal disease 
to injury. The relation of surgical intervention in local tuberculosis to the 
generalization of the disease is important. An existing lesion may be aggra¬ 
vated, and fresh local lesions muy appear, and, most serious of all) acute mil¬ 
iary tuberculosis may follow. 

General Morbid Anatomy and Histology of Tuberoulous lesions.— (1) 

Distribution of this Tubercles in the Body. —The organs of the body aro 
variously affected by tuberculosis. In adults, the lungs may bo regarded as 
the scat of election; in children, the lymph-glands, bones, and joints. In 
1,000 autopsies there were 275 cases with tuberculous lesions. With but two 
or three exceptions the lungs were affected. The distribution in the other 
organs was as follows: Pericardium, 7; peritonamm, 36; brain, 31; spleen, 23; 
liver, 12; kidneys, 32; intestines, 65; heart, 4; and generative organs, 8. 

The tuberculosis which comes under the care of the surgeon has a differ¬ 
ent distribution, as shown by the following figures from the Wurzburg clinic. 
Among 8,873 patients, 1,287 were tuberculous, with the following distribu¬ 
tion of lesions: Bones and joints. 1,037; lymph-glands, 196; skin and con¬ 
nective tissues, 77; mucous membranes, 10; genito-urinary organs, 20. 

(2) The Chances produced by the Tubercle Bacilli. 

(a) The Modular Tubercle. —The body which we term a “tubercle” pre¬ 
sents in its early formation nothing distinctive or peculiar, either in its com¬ 
ponents or in their arrangement. Identical structures are produced by other 
parasites, such as the act inoniyces, and by the strongylus in the lungs of sheep. 

The researches of Baumgarten have enabled us to follow in detail the evo¬ 
lution of a tubercle. 

(a) The multiplication of the tubercle bacilli, which is rapid and is ac¬ 
companied by their dissemination in the surrounding tissues partly by growth, 
partly in the lymph currents. 

09) The multiplication of the fixed cells, especially those of connective 
tissue and the endothelium of the capillaries, and the gradual production from 
them of rounded, euboidal, or polygonal bodies with vesicular nuclei—the epi¬ 
thelioid cells —inside some of which the bacilli are soon seen. 

(y) From the vessels of the infected focus, leucocytes, chiefly polynuclear, 
migrate in numbers and accumulate about the focus of infection. They do 
not survive. Many undergo rapid destruction. Later, as the little tuber¬ 
cle groym, tha louaacyt-m are chiefly of t ha. mononuclear variety (lymphocytes), 
which do not undergo the rapid degeneration of the polynuclear forms. 

(8) A reticulum of fibres is formed by the fibrillation and rarefaction 
of the connective-tissue matrix. This is most apparent, as a rule, at the 
margin of the growth. 

(«) In some, Imt not. all, tul>e ivies giant cells are formed hv an increase 
in tlie protoplasm and in the nuclei of an individual cell, or possibly by the 
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fusion of several cells. The giant cells seem to be in inverse ratio, to the 
number and virulence of the bacilli. In lupus, foint inWt»y|ijwH« and 
I ons gland s, in which thaJaacilli are scanty, the giant, cells are uumerm i 
while in miliary tubercles and all lesions in which the bacilli are abundant t 
gi ant cells are few in nnmhttr 

The bacilli then cause, in the first place, a proliferation of the fixed 
ments, with the production of epithelioid and giant cells; and, secondly,I 
inflammatory reaction, associated with exudation of leucocytes. How far 
leucocytes attack and destroy the bacilli has not been definitely settled-^! 
Metschnikoff claiming, Baumgarten denying, an active phagocytosis, J ' ' J 

(3) The Degeneration of Tubercle. — (a) Caseation .—At the central 
part of the growth, owing to the direct action of the bacilli or their produftts, 
a process of coagulation necrosis goes on in the cells, which lose their outline, 
become irregular, no longer take stains, and are finally converted into a 
homogeneous, structureless substance. Proceeding from the centre outward, 
the tubercle may be gradually converted into, a yellowish-gray body; in which, 
however, the bacilli are still abundant. No blood-vessels are found in them; 
Aggregated together these form the cheesy masses so common in tuberculosis, 
which may undergo softening, fibroid limitation (encapsulation), or calci¬ 
fication. 


(6) Sclerosis. —With the necrosis of the cell elements at the centre of the 
tubercle, hyaline transformation proceeds, together with great increase in the 
fibroid elements; so that the tubercle is converted into a firm, hard structure. 
Often the change is rather of a fibro-caseous nature; but the sclerosis pre¬ 
dominates. In some situations, as in the peritomeum, this seems to be the 
natural transformation of tubercle, and it is by no means rare in the lungs. 

In all tubercles two processes go on: the one—caseation—destructive and 
dangerous; and the other—sclerosis—conservative and healing. The ulti¬ 
mate result in a given case depends upon the capabilities of the body to restrict 
and limit tpe growth of the bacilli. There are tissue-soils in which the bacilli 
are, in all probability, killed at once— the seed has fallen by the wayside. 
There are others in which a lodgment is gained and more or less damage done, 
but-finally Jhe day is with the conservative, protecting forces— the seed lias 
fatten upon stony ground. Thirdly, there are tissue-soils in which the bacilli 
grow luxuriantly, caseation and softening, not limitation and sclerosis, prevail, 
and the day is with the invaders— the seed has fallen upon good ground. 

The action of the bacilli injected directly into the blood-vessels illustrates 
many points in the histology and pathology of tuberculosis. If into the vein 
of a rabbit a pure culture of the bacilli is injected, the microbes accumulate 
chiefly in the liver and spleen. The animal dies usually within two weeks, 
and the organs apparently show no trace of tubercles. Microscopically, in 
both spleen and liver the young tubercles in process of formation arc very 
numerous, and karyokinesis is going on in the liver-cells. After an injection 
-of a more dilute culture, or one whose virulence has been mitigated by age, 
instead of dying within a fortnight the animal survives for five or six weeks, 
by which time the tubercles are apparent in the spleen and liver, and often 
in the other organs. 

(4) The diffused Inflammatory Tubercle. —This is most frequently 
seen in the lungs. Only a great master like Virchow could have won the pro- 
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rfession.from a belief in the unity of phthisis, which the genius of Laonnec had 
jjrm Anatomical gl-ound, announced. Here and there a teacher, as Wilson Fox, 
Jg-otested, but the heresy prevailed, and we repeated the striking aphorism of 
sjiemeyer, “ The greatest evil which can happen to a consumptive is that he 
j Pm iiTd hecoma tuberculous.” It was thought that the products of any simple 
nfiammation might become caseous, and that ordinary catarrhal pneumonia 
terminated in phthisis. It was peculiarly fitting that from Germany, in which 
fhe (fualistic heresy arose, the truth of Laennec’s views should receive incon¬ 
testable proof, in the demonstration by Koch of the etiological unity of all the 
\VapoU8 processes known as tuberculous and scrofulous. 

Infiltrated tubercle results from the fusion of many small foci of infec¬ 
tion—so small indeed that they may not bo visible to the naked eye, but which 
histologically are seen to be composed of scattered centres, surrounded by areas 
in which the air-cells are filled with the products of exudation and of the 
proliferation of the alveolar epithelium. Under the influence of the bacilli, 
caseatioft takes place, usually in small groups of lobules, occasionally in an 
entire lobe, or even the greater part of a lung. In the early stage of the 
process, the tissue has a gray gelatinous appearance, the gray infiltration of 
Laennec. The alveoli contain a sero-fibrinous fluid with cells, and the septa 
are also infiltrated. These cells accumulate and undergo coagulation necrosis, 
forming areas of caseation, the infiltration tuberculeuse jaune of Laennec, 
the scrofulous or cheesy pneumonia of later writers. There may also be a 
diffuse infiltration and caseation without any special foci, a wide-spread tuber¬ 
culous pneumonia induced by the bacilli. 

After all, the two processes are identical. As Baumgarten states: “ There 
is no well-marked difference between miliary tubercle and chronic caseous 
pneumonia. Speaking histologically, miliary tuberculosis is nothing else than 
. a chronic caseous miliary pneumonia, and chronic caseous pneumonia is noth¬ 
ing but a tuberculosis of the lungs.” 

(5) Secondary Inflammatory Processes. —(a) The irritation caused 
by the bacilli invariably produces an inflammation which may, as h£s been 
described, be limited to exudation of leucocytes and serum, but may "j&so be 
much more extensive, and which varies with varying conditions. W^’ifind, 
for example, about the smaller tubercles in the lungs, pneumonia—either 
catarrhal or fibrinous, proliferation of the connective-tissue elements in the 
septa (which also become infiltrated with round cells), and changes in the 
blood and lymph-vessels. 

(b) In processes of minor intensity the inflammation is of the slow reac¬ 
tive nature, which results in the production of a cicatricial connective tissue 
which limits and restricts the development of the tubercles and is the essential 
conservative clement in the disease. It is to be remembered that in chronic 
pulmonary tuberculosis much of the fibroid tissue which is present is not in 
any way associated with the action of the bacilli. 

(c) Suppuration. Do the bacilli themselves induce suppuration? In 
so-called cold tuberculous abscess the material is not histologically pus, but 
a debris consisting of broken-down cells and cheesy material. It is moreover 
sterihv-that is, does not contain the usual pus organisms. The products of 
the tubercle bacilli are probably able to induce suppuration, as in joint and 
bone tn\jercnlosis pus is frequently produced, although this may be due to a 
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mixed infection. Koch states that the “ tuberculin ” is one of the best agents 
for the production of experimental suppuration. In tuberculosis of the lungs 
the suppuration is largely the result of an infection with pus organisms. 

II. Acute Miliary Tuberculosis. 

The modem knowledge of this remarkable form dates froH|ihe statement 
of Buhl (1856), that miliary tuberculosis is’a specific infection^pendent on 
the presence in the body of an uneneapsulatod yellow tubercle, or a tubercu- 
, lous cavity in the lung; and that it tears the same relation to the primary lesion 
as pyaemia does to a focus of suppuration. 

Carl Weigert established the truth of this brilliant conception by demon¬ 
strating the association of miliary tuberculosis with tuberculosis of the blood- 
vasggls. There are two groups of vessel tubercle—the tuberculous periangitis 
in which there is invasion of the adventitia, and the endangitis in which the 
tubercles start in the intima. The parts most frequently alTecte^are the 
pulmonary veins and the thoracic duct, less often the jugular vein, the supra¬ 
renal and the vena cava superior, and the sinuses of the dura mater, the aorta, 
and the endocardium. To the branches of the pulmonary veins it is not 
uncommon to find caseous glands adherent, penetrating the walls and show¬ 
ing a growth of miliary tubercles in the intima. A special interest belongs 
to tuberculosis of the thoracic duet, first accurately described and thoroughly 
studied by Sir Astley Cooper. Benda in a series of 19 cases of vessel tuber¬ 
culosis found in many instances an enormous number of bacilli, particularly 
.in the caseous tubercles of the thoracic duct. 

Access of the bacilli to the blood may take place by the perforation of an 
extra-vascular caseous mass into the lumen, or by the softening and ulcera¬ 
tion of a focus of tuberculous endangitis. The bacilli do not increase in the 
blood, but settle in the different organs, producing a generalized tuberculosis, 
of which Weigert recognizes three types or grades: I. The acute general mil¬ 
iary tuberculosis, in which the various organs of the body are stuffed with 
m'iliary'and submiliary nodules. II. A second form characterized by a small 
number of tubercles in one or many organs. Ilf. The occurrence of numer¬ 
ous tuberculous foci widely spread throughout the body, but in a more chronic 
form; the tutereles are larger and many are caseous. It is the chronic gen¬ 
eralized tuberculosis of children. Transitional forms between these groups 
occur. In the first variety, which we are here considering, there is an erup¬ 
tion into the circulation of an enormous numter of bacilli. Benda suggests 
in explanation of the profound toxaemia seen in certain cases (the typhoid 
form) that in addition the blood is surcharged with toxins from a large caseous 
focus which has eroded the vessel. 

Clinical Forms. 

The cases may be grouped into those with the symptoms of an acute gen¬ 
eral infection —the typhoid form; cases in which pulmonary symptoms pre¬ 
dominate; and cases in which the cerebral or cerebrospinal symptoms are 
marked—tuberculous meningitis. 

Other forms have been recognized, but this division covers a large majority 
of the cases. 
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Taking any-series of cases it will be found that the meningeal form of acute 
tuberculosis exceeds in numbers the cases with general or marked pulmonary 


.J. 1. General or Typhoid Torn. — Symptoms. —The patient here presents 
the symptoms of a profound infection with few if any local signs. The cases 
simulate and asMpfrequently mistaken for typhoid fever. After a period of 
failing healtlu^th loss of appetite, the patient becomes feverish and weak. 
Oceasionalljs^ic disease sets in fnore abruptly, but in many instances the 
anamnesis closely resembles that of typhoid fever. Nose-bleeding, however, 
is rare. The temperature increases, the pulse becomes rapid and feeble, the 
tongue dry; delirium becomes marked and the cheeks are flushed. The pul¬ 
monary symptoms may be very slight; usually bronchitis exists, but is not 
more severe than is common with typhoid fever. The pulse is seldom dicrotic, 
but is rapid in proportion to the pyrexia. Perhaps the most striking feature 
of the temperature is the irregularity; and if seen from the outset there is 
not the Heady ascent noted in typhoid fever. There is usually an evening 
rise to 103°, sometimes 104°, and a morning remission of from two to thj$e 
degrees. Sometimes the pyrexia is intermittent, and the thermometer miy 
register below normal during the early morning hours. The inverse type of 
temperature, in which the rise takes place in the morning, is held by some 
writers to be more frequent in general tuberculosis than in other diseases. la 
rare instances there may be little or no fever. ' On two occasions I have had 
a patient admitted to my wards in a condition of profound debility, with a 
history of illness of from three to four weeks’ duration, with rapid pulse, 
tluakfltLnhfieks, dry tong ue, and very slight-elevation in temperature, in whom 
(post mortem) the condition proved to be general tuberculosis. In one in¬ 
stance there was tolerably extensive disease at the right apex, Reinhold, from 
Biiutiller’s clinic, has recently called attention to these afebrile forms of acute 
tuberculosis. In !) of .’>2 cases there was no fever, or only a transient rise. 

In a considerable number of these eases the res pi ra t io n s are increased 
in frequency, particularly in the early stage, and there may be signs of diffuse 
bronchitis and slight cyanosis. Chcync-Stokes breathing occurs toward the 
close. 

Active delirium is rare. More commonly there are torpor and dulness, 
gradually deepening into coma, in which the patient dies. In some cases 
the pulmonary symptoms become more marked; in others, meningeal or cere¬ 


bral features occur. 

Diagnosis.— The differential diagnosis between general miliary tubercu- 
losia without local manifestations and typhoid fever is extremely difficult, a 
point, of importance, to which reference has already been made, is the irregu¬ 
larity of the temperature curve. The greater frequency of the respirations and 
the tendency to slight cyanosis is much more common in tuberculosis, mere 
are cases, however, of typhoid fever in which the initial bronchitis is * evc ’™ 
may lead to dyspmra and disturbed oxygenation. 1 ie coug may 
slight or absent. Diarrhoea is rare in tuberculosis; the bowels arc usual y 
constipated'; but diarrhoea may occur and persist for days. In cer al ^ 

Ihe diagnosis has been complicated still further by the occurrence of Wood 
ju the stools. Enlargement of the spleen occurs m general tubercnlosi^l^ 

is-n eitw ^ marked as in typhoid fever. In children, however* 
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the enlargement may be considerable. The urine may show traces of albu¬ 
min, and unfortunately Ehrlich's diazo-reaction, which is so constant in 
typhoid fever, is also met with in general tuberculosis. The absence of the 
characteristic roseola is an important feature. Occasionally in acute tubercu¬ 
losis reddish spots may occur and for a time cause difficulty, but they do.not - 
come out in crops, and rarely have the characters of the true typhoid eruptio^ 
Herpes is perhaps more common in tuberculosis. Toward the close, petechujj - 
may appear on the skin, particularly about the wrists. A rare event is jaun*,! 
dice, due possibly to the eruption of tubercles in the liver. It is to be romem- ' 
bered that the'lesions of acute tuberculosis and of typhoid fever lmvo been 
demonstrated in the same body. 

A negative Widal test and the absence of typhoid bacilli in blood-cultures 
may be of decisive importance in these doubtful eases. In very rare instances 
tubercle bacilli have been found in the blood. Leueocytosis is more common 
in miliary tuberculosis than in typhoid fever, in which leucopenia is the rule. 
Careful examination of the eyes may show choroidal tubercles, though I have 
.aiver kngwn a diagnosis made on their presence alone. In .the fluid obtained 
IMlumbar puncture the tubercle bacilli may be abundant, even when there is 
no aetive meningitis. In a few eases the bacilli have been found in the urine. 
Blood-cultures have been occasionally successful. 

2. Pulmonary Form.— Sy.mitoms.— From the outset the pulmonary symp¬ 
toms are marked. The patient may have had a cough for months or for 
years without much impairment of health, or he may lie known to lie the 
subject of chronic pulmonary tuberculosis. In other instances, particularly 
in children, the affection follows measles or whooping-cough, and is of a dis¬ 
tinctly broncho-pneumonic type. The disease begins with the symptoms of 
difluse bronchitis. The cough is marked, the expectoration muco-purulent. 
occasionally rusty, lliemoptysis has been noted in a few instances' From the 
outset dy-pmea is a striking feature and may be out of proportion to 1 he 
intensity of the physical signs. There is more or less cyanosis of the lips and 
finger-tips, and the cheeks are suitused. Apart from emphysema and the later 
stages of severe pneumonia I know of no other pulmonary condition in which 
the cyanosis*is so marked. The physical signs are those of bronchitis. In 
children there may lx: defective resonance at the bases, from scattered areas of 
broncho-pneumonia; or, what is equally suggestive, areas of hyper-resonance.. 
Indeed, the percussion note, particularly in the front of the chest, in soma 
cases of miliary tuberculosis, is full and clear, and it will lie noted (post mor¬ 
tem) that the lungs are unusually voluminous. This is probably the result 
of more or less wide-spread acute emphysema. On auscultation’ the rales 
are either sibilant and sonorous or small, fine, anti crepitant. There may be 
fine crepitation from the occurrence of tubercles on the pleura (Jiirgenson). 
In children there may be high-pitched tubular breathing at the bases or toward 
the root of the lung. Toward the close the rales may be larger and more 
mucous. The temperature riscs^o 102° or 103°, and may present the inverse 
type. The pulse is rapid and feeble.. .In the very acute cases the spleen is 
alyay* enlarge d. The disease may Mnya.jCuiaUn.icn. or twelve days, nr may 
be protracted fqrjKeeks or even-mouths. 

HIaonosis.— The diagnosis of this form offers less difficulty and is more 
frequently made. There is often a history of previous cough, or the patient 
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is known to bo the subject of local disease of the lung, or of the lymph-glands, 
or of the bones. In children these symptoms following measles or whoop¬ 
ing-cough indicate in the majority of cases acute miliary tuberculosis, with 
or without broncho-pneumonia. Occasionally the sputum contains tubercle 
bacilli. 

r The choroidal tubercle occurs in a limited number of c^ses and may help 
Bho diagnosis. More importanttin an adult is the combination of dyspnea 
Srith j y a no a i a- fl nd the signs of a.'^iffuse. bronchit is. In some instances the 
occurrence of cerebral symptoms at once gives a clew to the nature of the 
trouble# 

3. Meningeal Form ( Tuberculous Meningitis, Basilar Meningitis). —This f 
affection, which is also known as acute hydrocephalus or “water on the 
brain,” is essentially an acute tuberculosis in which the membranes of the 
brain, sometimes of the cord, bear the brunt of the attack. Our first accurate 
knowledge of this affection dates from the publication of Robert Whytt’s 
Observations on the Dropsy of the Brain, Edinburgh, 17/38. He studied 20 
cases and divided the disease into three stages, according to the condition of 
the pulse. 

Though Ouersant had as early as 1827 used the name granular menin¬ 
gitis for this form of inflammation of the meninges, it was hot until 1830 
that Papavoinc demonstrated the nature of the granules and noted their 
occurrence with tubercles in other parts. 

In 1832 and,J833, W. \V. Gerhard, of Philadelphia, made a very careful 
study of the disease in the Children’s Hospital at Paris, and his publica¬ 
tions, more than those of any other author, served to place the disease on 
a firm anatomical and clinical basis. 

There' are several special etiological factors in connection with this form. ^ 
It is much more common in children than in adults. It fs rare during the I 
first year of life, more frequent between the second and the fifth years. In a 
majority of the cases a focus of old tuberculous disease will be found, com- 1 ' 
monly in the bronchial nr mesenteric glands. In a few instances the affec¬ 
tion seems to be primary 'in the meninges. It is very difficult, however, in 
an ordinary post mortem to make an exhaustive search, and the lesion may ' u 
be in the bones, sometimes in the middle ear, or in the genito-urinary organs. 

In those instances in which no primary focus has been discovered it has been 
suggested that .the bacilli reach the meninges through the cribrifprm_plate of 
the ethmoiiLfrom the upper part of iho nostrils, but this is not probable. 

Mobud Anatomy. —The meninges at the base are most involved, hence the 
term basilar meningitis. The parts about the optic chiasm, the Sylvian fis¬ 
sures, and the interpeduncular space are affected. There may be only slight 
turbidity and matting of the membranes, and a certain stickiness with serous 
infiltratioh; but more commonly there is a turbid exudate, fibrino-purulent 
in character, whi ch covers the structures at the base, surrounds the nerves, 
extends into the Sylvian fissures, and appears on the lateral, rarely on the 
upper, surfaces of the hemispheres. The tubercles may lie very apparent, 
particularly in the Sylvian fissures, appearing as small, whitish n °dules on 
the membranes. They vary much in number and size, and may be difficult 
to find. The amount of exudate licars no definite relation to the abundance 
of tubercles. The arteries of the anterior and posterior perforated spaces 
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should bo carefully withdrawn and searched, as upon them nodular tuberclS 
may be found when not present elsewhere. In doubtful cases the middlejcerej 
bral arteries should be very carefully removed, spread on a glass plato wfjfi 
a black background, and examined with a lens. The tubercles are thdrSeSf 
as nodular enlargements on the smaller arteries. The lateral ventriblpa 
dilated (acute hydrocephalus) and contain a turbid fluid j the ependyma mAv 
be softened, and* the septum lucidnm and fornix are usually broken down. 
The convolutions are often flattened and the sulci obliterated owing to (be 
increased intra-ventricular pressure. There is a tuberculous endarteritis with 
the formation of intimal tubercles, due to implantation of bacilli from the 
blood (Hektoen). Proliferation in the adventitia, with invasion of the media 
and intima are common, forming nodular circumscribed tubercles. The 
lumen of the vessel is narrowed and thrombosis may result. The meninges 
are not alone involved, but the contiguous cerebral substance is more or less 
oedematous and infiltrated with leucocytes, so that anatomically the condition 
is in reality a meningo-enceplialitis. 

There are instances in which the acute process is associated with chronic 
meningeal tuberculosis; cases which may for months present the clinical pic¬ 
ture of brain tumor. 

* Although in a majority of instances the process is cerebral, the spinal 
meninges may also be involved, particularly those of the cervical cord. There 
are cases indeed in which the symptoms are chiefly spinal. A sailor, who had 
fallen on the deck three weeks before his death, was admitted to the Montreal 
General Hospital. He presented signs of meningitis, chiefly spinal, which 
were naturally attributed to traumatism. ' The post mortem showed absence 
of tubercles and lymph at the base of the brain, and an extensive eruption 
of miliary tubercles with much turbid lymph over the entire spinal meninges. 
There were small cheesy masses at the apices of the lungs. 

Symptoms. —Tuberculous meningitis presents an extremely complex clini¬ 
cal picture. It will be best to descrilw the form found in Children. 

Prodromal symptoms are common. The child may have been in failing 
health for some weeks, or may be convalescent from measles or whooping- 
cough. In many instances there is a history of a fall. The child gets thin, 
is restless, peevish, irritable, loses its appetite, and the disposition may com¬ 
pletely change. Symptoms pointing to the disease may then set in, either 
quite suddenly with a convulsion, or more commonly with headache, vomit¬ 
ing, and fever, three essential symptoms of the onset which are rarely absent. 
The pain may be intense and agonizing. The child puts its hand to its head 
and occasionally, when the pain becomes worse, gives a short, sudden cry. the 
so-called hydrocephalic cry. Sometimes the child screams continuously until 
utterly exhausted. I saw in West Philadelphia a case of basilar meningitis in 
a girl of thirteen, who for three days, when not under the influence of a pow¬ 
erful sedative or of chloroform, screamed at the top of her voice so as to he 
heard a square or more away. The vomiting is without apparent cause, and 
is independent of taking of food. Constipation is usually present. Tho fever 
is slight, but gradually rises to 102° or 103°. The pulse is at first rapid, subse¬ 
quently irregular_gnd slow. The respirations are rarely altered. During 
deep the child is restless and disturbed. There may be twitchings of the mus¬ 
cles, or sadden startings; or the child may wake up from sleep in great terror. 
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f fills early stage tho pupils ar ? usually contract ed. These are the el 
iptoms of the initial stage, or, as it is termed, the stage of irritation. 

In the second period of the disease these irritative symptoms subside; vc 
jtng,ii| no longer marked, the abdomen becomes retracted, boat-shaped 
0 ttd. The bowels are obstinately constipated, the child no longer co 
pqiiis'j>f headache, but is dull and apathetic, and when roused is more or It 
, delirious. The head is often retracted and the child utters to occasional ci 
The pupils are dilated or irregular, and a squint may develop. Sighing rt 
piration is common. Convulsions may occur, or rigidity of tho muscles of 01 
side or of one limb. The temperature is variable, ranging from 100° 
102.5°. ‘A blotchy navth e mn H ie sk; n If the flnger-na 

is drawn across the skin of any region a red line comes out quickly, tl 
so-called tache cerebrate, which, however, has no diagnostic significance. 

In the final period, or stage of paralysisj the coma increases and the chit 
ban not be roused. Convulsions are not infrequent, and there are spasmodi 
contractions of the muscles of the back and neck. Spasms may occur in th( 
limbs of one side. Optic neuritis and paralysis of the ocular muscles may b< 
present. '.The pupils become dilated, the eyelids are only partially closed, and 
the eyeballs are rolled up so that tho cornese are only uncovered in part by 
the upper eyelids. Diarrhoea may occur, the pulse becomes rapid, and the 
child may sink into a typhoid state with dry tongue, low delirium, and invol¬ 
untary passages of urine and fasces. The temperature often becomes sub¬ 
normal, sinking in rare instances to 93° or 94°. In some cases there is an 
ante-mortem elevation of temperature, the fever rising to 106°. The entire 
duration of the disease is from a fortnight to three or four weeks. '/A leuflo- 
cytosis is not infrequently present throughout the disease. 

Tbffrv are raity of tuberculous meningitis which pursue a more rapid 
course. They set in with great violence, often in per sons app arent ly in goo d 
health, and may prove fatal wit hin a few d ays. T n these i nstanep.^ more ■ 
c ommonly seen in adults, t he convex surface of the, brain is usually involved. 
There are again instances which are essentially chronic and display symptoms 
of a limited meningitis, sometimes with pronounced psychical symptoms, and 
sometimes with those of cerebral tumor. 


There are certain features which call for special comment. 

The irregularity and slowness of the pulse in the early and middle stages 
of the disease are points upon which all authors agree. Toward the close, as 
the heart’s action becomes weaker, the pulsations are more frequent. The 
temperature is usually elevated, but there are instances in which it does not 
rise in the whole course of the disease much above 100°. It may be extremely 
irregular, and the oscillations are often as much as three or four degrees in 
the day. Toward the close the temperature may sink to 95°, occasionally to 
94°, or there may be hyperpyrexia. In a case of Biiumler’s the temperature 
rose before death to 43.7° C, (110.7° F.). 

The ocular symptoms of the disease are of special importance. In the 
early stages narrowing of the pupils is the rule. Toward the close, with in¬ 
crease Jn jthe intra-cranial pressure, the pupils dilate and arc irregular. 
There may lie conjugate deviation of the eyes. Of ocular palsies the third 
nerve is most frequently involved, sometimes with paralysis of the face, limbs, 
and hypoglossal nerve on the opposite side (syndrome of Weber), due to a 
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lesion limited to the inferior and internal part of the crus. The changes in 
the retinas are very important. Neuritis is the most common. According, 
to Gowers, the disk at first becomes full colored and has hazy outline^ 
and the veins are dilated. Swelling and striation become pronounce®, bjf 
the neuritis is rarely intense. Of 26 cases studied by Garlick, in 6 the condi* 
tion was of diagnostic value. The tubercles in the choroid are rare and mudj| 
less frequently seen during life than post-mortem figures would indicate.'- 
Thus Litton found them (post mortem) in 39 out of 62 cases. They were 
present in only 1 of the 26 cases of tuberculous meningitis examined by Gar- 
lick. Heinzel examined with negative results 41 cases. 

Among tho motor symptoms convulsions are most common, but there "are 
other changes which deserve special mention. A tetanic contraction gpie 
limb may persist for several days, or a cataleptic condition. Tremor and athe- 
toid movements arc sometimes seen. Tho paralyses are either hemiplegias 
or monoplegias. Hemiplegia may result from disturbance in the cortical 
branches of the middle cerebral artery, occasionally from softening in the 
Inittrnal capsule, due to involvement of the central branches. Of monoplegias, 
thal'of the face is perhaps most common, and if on the right side it may occur 
witl^ aphasia. In two of my cases in adults aphasia occurred. Brachial mono¬ 
plegia may be associated with it. In tho more chronic cases the symptoms 
persist for months, and there may be a characteristic Jacksonian epilepsy. 
Kemig’s sign is present as a rule (see Cerebro-spinal Fever). 

The diagnosis of tuberculous meningitis is rarely difficult, and points 
upon which special stress is to be laid are the existence of a tuberculous focus 
p the body, the mode of onset and the symptoms, and the evidence obtained 
sn lumbar puncture. The fluid withdrawn is usually turbid, often sterile, 
jknjtnn centrifugalizing, the bacilli may be discovered. The cells arc usually ■ 
ISp mononuclear lymphocytes. 

a MT he prognosis in this form of meningitis is always most serious. I have 
jflkher seen a case which I regarded as tuberculous recover, nor have I seen 
pbst-mortem evidence of past disease of this nature. Cases of recovery have 
been reported by reliable authorities, but they are extremely rare, and there is 
always a reasonable doubt as to the correctness of the diagnosis. The differ¬ 
entia features and treatment will be considered in connection with acute 
meningitis. 


III. TUBEBOUtOSIS OP TIIE LYMPHATIC SYSTEM. 

1. Tuberculosis of the Lymph-glands (Scrofula). 

Scrofula is tubercle, as it has been shown that the bacillus of Koch is the 
essential element. Formerly special attention was given to different types 
of scrofula, of which two important forms were recognized—thfi.eaoguine, in 
which the child was slightly built, tall, with small limbs, a fine clear skin, 
soft silky hair, and was mentally very bright and intelligent; and the phl<y- 
matic4yp e ; hi which the child was short and thick-set, with coarse features 
muddy complexion, and a dull, heavy aspect. It is not yet definitely settled 
whether the virus which produces the chronic tuberculous adenitis or scrofula 
differs from that which produces tuberculosis mother parts', or whether it is 
the local conditions in the glands which accouniffor the slow development and 
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Efliuaer course, The experiments of Arloing would indicate that the vims wai 
jfcttefiuated or milder, for he has shown that the caseous material of a lymph- 
||pA-killed guinea-pigs, while rabbits escaped. The guinea-pig, as is well 
■BjSwky is the more susceptible animal of the two. The observations of Lin- 
U&g&MtiU m ore p onclusive. as showing a variation in the virulence of the 
feh erele bacillus. Guinea-pigs inoculated with ordinary tubercle showed 
lymphatic infection within the first week, and the animals vliod within three 
monthB; infected with material from scrofulous glands, the lymphatic enlarge¬ 
ment did not appear until the second or third week, and the animals sur¬ 
vived for six or seven months. He showed, moreover, that the virulence of the 
infection ohtained from the scrofulous glands increased in intensity by passing 
tljjppgh a series of guinea-pigs. In a certain number of cases the infection is 
with the bovine germ, but exactly in what proportion, and with what special 
clinical features have not yet been determined. 

Tuberculous adenitis, met with at all ages, is more common ia -children 
than, in adults; and may occur in old age. * 

Tubercle bacilli are ubiquitous; all are exposed to infection, and upon^Hj. 
local conditions, whether favorable or unfavorable, depends the fate oJ^mflL 
organisms which find lodgment in our bodies. A special predisposing 
in lymphatic tuberculosis is catarrh of the mucous membranes, which inlM® 
excitos slight adenitis of the neighboring glands. In a child with constant^ 
recurring naso-pharyngeal catarrh, the bacilli which lodge on the mucous 
membranes find in all probability the gateways less strictly guarded and are 
taken" up by the lymphatics and passed to the nearest glands. The impor¬ 
tance of the tonsils as an infection-atrium has of late been urged. In condi¬ 
tions of health the local resistance, or, as some would put it, the phagocytes, 
would be active enough to deal with the invaders, but the irritationsjif a 
chronic catarrh weakens the resistance of the lymph-tissue, and the baci^Bm, 
enabled to grow and gradually to change a simple into a tuberculous adeilM; 
(The frequent association of tuberculous adenitis of the bronchial glands 
iwhooping-cough and with measles, and the frequent association of tubercle 
•in the mesenteric glands in children with intestinal catarrh, find in this way 
a rational explanation. After all, as Virchow pointed out, an > increased vul¬ 
nerability of the tissue, however brought about, is the important factor in the 
disease. 

The following are some offeatures of interest in tuberculous ade- 
. nitis: 

(a) The local character of the disease. Thus, the glands of the neck, or 
at the bifurcation of the bronchi, or those of the mesentery, may be alone 
involved. 


(6) The tendency to spontaneous healing. In a large proportion of the 
cases the battle which ensues between the bacilli and the protective forces is 
long; but the latter are finally successful, and we find in the calcified rem¬ 
nants in the bronchial and mesenteric lymph-glands evidences of victory. 
Too often in the bronchial glands a truce only is declared and hostilities may 
break out afresh in the form of an acute tuberculosis. 

(c) The tendency of tuberculous adenitis to pass on to suppuration. The 
•frequency with which, particularly in the glands of the neck, we find the tuber¬ 
culous processes associated with suppuration is a special feature of this form 
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of adenitis. In nearly .all instances the- p us in atarilc. Whether the suppiira- 
tion is excited by the. bacilli or by their products, or whether it is the result 
of a mixed infection with pus organisms, which are subsequently destroyed, 
has not been settled. 

(d) The existence of an unhealed focus of tuberculous adenitis is a con¬ 
stant menace to the organism. It is safe to say that in three-foUrths.oLthe 
instances of acutfe tuberculosis the infection is derived from this source. On 
the other hand, it has been urged that scrofula in childhood gives a sort «4j 
protection against tuberculosis in adult life. We certainly do meet with malM 
persons of exceptional bodily vigor who in childhood had enlarged glands, but 
the evidence which Marfan brings forward in support of this view is not coni 
elusive. 

Clinical Forms. —Generalized Tuberculous Lymphadenitis. —In excep¬ 
tional instances we find diffuse tuberculosis of nearly all the lymph-glands of 
the body.-with. little or no involvement of other parts. The most extreme cases 
of it, which I have seen, have been in negro patients. Tjfo well-marked cases 
occurred at the Philadelphia Hospital. In a woman, the chart from April, 
188?; until March, 1889, showed persistent fever, ranging from 101° to 103°, 
occasionally rising to 104°. On December 16th the glands oar the right sido 
pf the neck were removed. After an attack of erysipelas, on February 17th, 
she gradually sank and died March 5th. The lungs presented only one or two 
puckered spots at the apices. The bronchial, retro-peritoneal, and mesenteric 
glands were greatly enlarged and caseous. There was no intestinal, uterine, 
or bone disease. The continuous high fever in this case depended apparently 
upon the tuberculous adenitis, which was much more extensive than was sup¬ 
posed during life. In these instances the enlargement is most marked in the 
retro-peritoneal, bronchial, and mesenteric glands, but may be also present 
in the groups of external glands. Occurring acutely, it presents a picture 
resembling Hodgkin’s disease., In a case which died in the Montreal General 
Hospital this diagnosis was made. The cervical and axillary glands were 
enormously enlarged, and death was caused by infiltration of the larynx. In 
infants and children there is a form of general tuberculous adenitis in which 
the various groups of glands are successively, more rarely simultaneously, in¬ 
volved, and in which death is caused either by cachexia, or by an acute infec¬ 
tion of the meninges. 

Local Tuberculous Adenitis. — (a) Cervical. —This is the most com¬ 
mon form met with in children. It is seen particularly among the poor and 
those who live continuously in the impure atmosphere of badly ventilated 
lodgings. Children in foundling hospitals and asylums are specially prone to 
the disease. In the United States it is most common in the negro race. As 
already stated, it is often met with in catarrh of the nose and throat, or chronic 
enlargement of the tonsils; or the child may have had eczema of the scalp or 
a purulent otitis. 

.The submaxillaiy glands are first involved, and are popularly spoken of 
as enlarged kernels. They are usually larger on one side than on the other. 
As they increase in size, the individual tumors can be felt; the surface is 
smooth and the consistence firm. They may remain isolated, but more com¬ 
monly they form large, knotted masses, over which the skin is, as a rule, freely 
movable. In many cases the skin ultimately becomes adherent, and inflam- 
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ination and suppuration occur. An abscess points and, unless opened, bursts, 
Reaving a sinus which heals slowly. The disease is frequently associated with 
(pryaj, With eczema of the scalp, car, or lips, and with conjunctivitis or kora- 
When the glands are large and growing actively, thero is fever. The 
^Subjects are usually amemic, particularly if suppuration has occurred. The 
progress of this form of adenitis is slow and tedious. Death, however, rarely 
follows, and many aggravated cases in children ultimately get well. Not only 
ythe submaxillaiy group, but the glands above the clavicle and in the posterior 
•cervical triangle, may be involved. In other instances the cervical and axil¬ 
lary glands are involved together, forming a continuous chain which extends 
beneath the clavicle and the pectoral muscle. With them the bronchial glands 
may also be enlarged and caseous. Not infrequently the enlargement of the 
supra-clavicular and axillary group of glands on one side precedes a tubercu¬ 
lous pleurisy or pulmonary tuberculosis. 

(6) Tracheo-bronchial .—The mediastinal lymph-glands constitute filters 
in which lodge the'^farious foreign particles which escape the normal phago¬ 
cytes of bronchi and lungs. Among these foreign particles, and probably 
attached to them, tubercle bacilli are not uncommon, and we find tubercles and 
caseous matter<iwith great frequency in this group. Northrup found them in¬ 
volved in every one of 127 cases of tuberculosis at the New York Foundling 
Hospital. This tuberculous adenitis may, in the bronchial glands, attain the 
dimensions of a tumor of large size. But even when this occurs there may 
be no pressure symptoms. In children the bronchial adenitis is apt to be 
associated with suppuration. The effects of these enlarged glands are very 
varied, and for full details the reader is referred to the elaborate section in 
the Traite of Barthez and Sann6e (tome iii). It is sufficient here to say that 
there are instances on record of compression of the superior cava, of the pulmo¬ 
nary artery, and of the azygos vein. The trachea and bronchi, though often 
flattened, are rarely seriously compressed. The pneumogastric nerve may be 
'involved, particularly the recurrent laryngeal branch. More important really 
are the perforations of the enlarged and softened glands into the bronchi or 
trachea, or a sort of secondary cyst may be formed between the lung and the 
trachea. Asphyxia has been caused by blocking of the larynx by a case¬ 
ous gland which has ulcerated through the bronchus (Voelcker), and Cyril 
Ogle has reported a case in which the ulcerated gland practically occluded 
both bronchi. Perforations of the vessels are much less common, but the pul¬ 
monary artery and the aorta have been opened. Perforation of tbe oesophagus 
has been described in several cases. One of the most serious effects is infec¬ 
tion of the lung or pleura by the caseous glands situated deep along the 
bronchi. This may, as is often clearly seen, be by direct contact, and it may 
be difficult to determine in some sections where the caseous bronchial gland 
terminates and the pulmonary tissue begins. In other instances it takes place 
along the root of the lung and is subplcural. Among other sequences may 
be mentioned diverticu lum of the ccsopha gu a^fol 1 owing adhesion of an enlarged 
gland and its subs eque nt. .attraction,; ana, Th the case of the anterior medi- 
;.';nand aortic groups, the frequent production of pericarditis, either by 
contact or by rupture of a softened gland into the sac. 

A serious danger is systemic infection, which takes place through the 
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(c) Mesenteric ; Tabes mesenterica .—In this affection, the abdominal 
scrofula of old writers, the glands of the mesentery and retro-peritonsraj^ be¬ 
come enlarged and caseate; more rarely they suppurate or calcify. ' A slight 
t uberculous a denitis is extremely common in children, and is often accidentally 
found (post mortem) when the children have died of other diseases. It i<iay, 
las a primary lesion associated with intestinal catarrh, or it may be secondftfJSl 
to tuberculous disease of the intestines. 

The statistics of abdominal tuberculosis show a great variation in different 
localities. The small percentage in New York, less than one per cent ofatf| 
cases (Bovaird and Mt. Sinai Hospital figures), contrasts with the high 
ure, 18 per cent, for England, and the same has been demonstrated roffij 
cently for Scotland by John Thomson, 3t57 for Edinburgh and 4.51 fo* 
Glasgow. The general involvement of the glands interferes seriously With 
nutrition, and the patients are puny, wasted, and amende. The abdomen is v 
enlarged and tympanitic; diarrhoea is a constant feature; the stools are thin 
and offensive. There is moderate fever, but the general wasting and debility 
are the most characteristic features. The enlarged glands can not often be 
felt, owing to the distended condition of the bowels. These cases are often 
spoken of as consumption of-ilia bowels, but in a majority of them the intes¬ 
tines do not present tuberculous lesions. In a considerable number of the 
cases of tabes mesenterica the peritoneum is also involved, and in such the 
■abdomen is large and hard, and nodules may be felt. 

In adults tuberculous disease of the mesenteric glands may occur as a 
primary affection, or in association with pulmonary disease. Large tumors 
may exist without tuberculous disease in the intestines or in any other part. 

2. Tuberculosis of the Serous Membranes. 

General Serous Membrane Tuberculosis (Polyorrhomenitis). —The 
serous membranes may bo chiefly involved, simultaneously or consecutively, 
presenting a distinctive and readily recognizable clinical type of tuberculosis. 
There are three groups of cases. First, those in which an acute tuberculosis 
of the peritonaeum and pleurae occurs rapidly, caused by local disease of the 
tubes in women, or of the mediastinal or bronchial lymph-glands. Secondly, 
cases in which the disease is more chronic, with exudation into both perito¬ 
naeum and pleurae, the formation of cheesy masses, and the occurrence of ulcer¬ 
ative and suppurative processes. Tiddly, there are cases in which the pleuro¬ 
peritoneal affection is still more chronic, the tubercles hard and fibroid, the 
. membranes much thickened, and with little or no exudate. In any one of 
‘these three forms the pericardium may be involved with the pleurae and peri- 

a um. It is important to bear in mind that there may be in these cases 
isceral tuberculosis. 

1 Tuberculosis oe the Pleura.— 1 . Acute tuberculous pleurisy. It is dif¬ 
ficult in the present state of our knowledge to estimate the proportion of 
instances of acute pleurisy due to tuberculosis (see Acute Pleurisy). The 
cases are rarely fatal. Here, too, therWure three groups of cases: (a) Acute 
tuberculous pleurisy with subsequent ehrohic course. (5) Secondary and ter¬ 
minal forms of acute pleurisy (these are not uncommon in hospital practice). 
And (c^ « form of acute tuberculous suppurative pleurisy. A considerable 
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number of the purulent pleurisies, designated as latent and chronic, are 
caused by tubercle bacilli, but the fact is not so widely recognized that there 
is fttiacute, ulcerative, and suppurative disease which may run a very rapid 
eflunte. The pleurisy sets in abruptly, with pain in the side, fever, cough, and 
sometimes with a chill. There may be nothing to suggest a tuberculous pro¬ 
fess, and the subjeet may have a fine physique and come of healthy stock. 
E The subacute and chronic tuberculous pleurisies are morb common. The 
tergest group of cases comprises those with sero-fibrinous effusion. The onset 
RSnsidinus, the true character of the disease is frequently overlooked, and in 
liiSaost every instance there are tuberculous foci in the lungs and in the bron- 
Jpul glands. These are cases in which the termination is often in pulmonary 
tuberculosis or general miliary .tuberculosis. In a few cases the exudate 
becomes purulent. 

i An d, lastly,, there is a chronic ad hesi ve pleuri sy, a primary proliferative 
’forpi whioh ia nf long standing, may loud to very great thickening Of tfalTTfiem- 
brane, and sometimes to invasion of the lung. 

Secondary tuberculous pleurisy is very common. The visceral layer is 
always involved in pulmonary tuberculosis. Adhesions usually form and a 
chronic pleurisy results, which may be simple, but usually tubercles are scat¬ 
tered through the adhesions. An acute tuberculous pleurisy may result from 
direct extension. The fluid may be sero-fibrinous or hemorrhagic, or may 
become purulent. And, lastly, a very common event in pulmonary tubercu¬ 
losis is the perforation of a superficial spot of softening, and the production 
of pyp-pneumothorax. 

The general symptomatology of these forms will be considered under dis¬ 
ease of the pleura. 

Tuberculosis oi’ the Pericabdium. —Miliary tubercles may occur as a 
part of a general infection, but the term is properly limited to those cases 
in which, either as a primary or secondary process, there is extensive disease 
of the membrane. Tuberculosis is not so common in the pericardium as in 
the_pleura and peritonaeum, but it is certainly more common than the litera¬ 
ture would lead us to suppose. George Norris found 82 instances among 
1,780 post mortems in tuberculous subjects. , 

We may recognize four groups of cases: First, those in which the condi¬ 
tion is entirely latent, and the disease is discovered accidentally in individuals 
who have died of other affections or of chronic pulmonary tuberculosis. 

second group, in which the symptoms are those of cardiac insufficiency 
following the dilatation and hypertrophy consequent upon a chronic adhesive 
pericarditis. The symptoms are those of cardiac dropsy, and suggest either 
idiopathic hypertrophy and dilatation, or, if there is a loud blowing systolic 
murmur at die apex, mitral valve disease, either insufficiency or stenosis. 
There are cases of adherent pericardium in which a bruit is heard dkich 
resembles the rumbling presystolie murmur (T. Fisher). The condition of 
adherent pericardium is usually overlooked. 

" In a third group the clinical picture is that of an acute tuberculosis, either 
general or with cerebro-spinal manifestations, which has had its origin from 
the tuberculous pericardium or tuberculous mediastinal lymph-glands. 

A fourth group, with symptoms of acute pericarditis, includes cases in 
which the affection is acute and accompanied with more or less exudation 
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of a aero-fibrinous, haemorrhagic, or purulent character. There majy be 
suspicion whatever of the tuberculous nature of the trouble. 

Tuberculosis of TUB Pebiton^um. —In connection with miliary aid, 
^chronic pulmonary'tuberculosis it is not uncommon to find the peritonaeum* 
studded with small gray granulations. They are constantly present on the 
serous surface of, tuberculous ulcers of the intestines. Apart from these con¬ 
ditions the membrane is often the seat of extensive tuberculous disease, which 
occurs in the following forms: 

(1) Acute miliary tuberculosis with sero-fibrinous or bloody exudation. 

(2) Chronic tuberculosis, characterized by larger growths, which tend to 
. caseate and ulcerate. The exudate is purulent or serotpmulent, and is often 

sacculated* 

(3) Chronic fibroid tuberculosis, which may be subacute from the onset, 
or which may represent the final stage of an acute miliary eruption. The 
tubercles are hard and pigmented. There is little or no exudation, and the 
Sfrous surfaces .axe -matted ,together by adhesions. 

The process may be primary and local, which was the case in 5 of 17 
post mortems. In children the infection appears to pass from the intestines, 
and in adults this is the source in the cases associated with chronic phthisis. 
In women the disease extends commonly from the Fallopian tubes. ..In at 
least 30 or 40 per cent of the instances of laparotomy in this affection reported 
•by gynecologists the infection was from them. The prostate or the sem¬ 
inal vesicles may be the starting-point. In many cases the peritonaeum is 
involved with the pleura and pericardium, particularly with the former 
membrane. 

It is interesting to note that certain morbid conditions of the abdominal 
organs predispose to the development of the disease; thus patients with cirrho¬ 
sis of the liver very often die of an acute tuberculous peritonitis. The fre¬ 
quency with which the condition is met with in operations upon ovarian 
tumors has been commented upon by gynaecologists. Many cases have fol¬ 
lowed trauma of the abdomen. A very interesting feature is the occurrence 
of tuberculosis in hernial sacs. The condition is not very uncommon. In a 
. ^majority of the instances it has been discovered accidentally during the oper- 
v ation for radical cure or for strangulation. In 7 instances the sac alone was 
involved. 

It is generally stated that males are attacked oftencr than females, but 
$'■ in the collected statistics I find the cases to be twice as numerous in females 
i; ' as in males; in the ratio, indeed, of 131 to 60. • 

Tuberculous peritonitis occurs at all ages. It is common in children asso¬ 
ciated with intestinal and mesenteric disease. The incidence is most fre¬ 
quent between the ages of twenty and forty. It may occur in advanced life. 
In one of my cases the patient was eighty-two years' of age. Of 357 cases 
collected by me from the literature, there were under ten years, 27; between 
ten and twenty, 75; from twenty to thirty' 87; between' thirty and forty, 71; 
from forty to fifty,'61; from fifty to sixty, 19; from sixty to seventy, 4; 
above seventy, 2. In America it is more common in the negro than in the 
white race. More blacks than whites, 77 to 70,' were admitted to the Johns 
Hopkins Hospital (Hamman). 

Symptoms. —In certain special features the tuberculous varies consider- 
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ably from other forms of peritonitis. It presents a symptom-complex of 
extraordinary diversity. 

In the first place, the process may be latent and met with accidentally 
in the operation for hernia or for ovarian tumor. The acute onset is not 
uncommon. Four cases in our records were diagnosed appendicitis, two acute 
cholecystitis, and six had symptoms of intestinal obstruction, in two of these 
coming on with great abruptness (Hamman). The cases have been mistaken 
for strangulated hernia. Other cases set in acutely with fever, abdominal 
tenderness, and the symptoms of ordinary acute peritonitis. Cases with a 
i.slow onset, abdominal tenderness, tympanites, and low continuous fever are 
'often mistaken for typhoid fever. 

Ascites is frequent, but the effusion is rarely large. It is sometimes luem- 
Orrhagic. In this form the diagnosis may rest between an acute miliary 
cancer, cirrhosis of tire liver, and a chronic simple peritonitis—conditions 
Which usually offer no special difficulties in differentiation. A most impor¬ 
tant point is the simultaneous presence of a pleurisy. The tuberculin test 
may be used. Tympanites may be present in the very acute cases, when it 
is due to" loss of tone in the intestines, owing to inflammatory infiltration; or 
it may occur in the old, long-standing cases when universal adhesion has taken 
place between the parietal and visceral layers. Fever is a marked symptom 
in the' acute cases, and the temperature may reach 103° or 104°. In many 
instances the fever is slight. In the more chronic cases subnormal tempera¬ 
tures are common, and for days the temperature may not rise above 97°, and 
the morning record may be as low as 95.5°. An occasional symptom is pig¬ 
mentation of the skin, which in some eases has led to the diagnosis of Addi¬ 
son’s disease. A striking peculiarity of tuberculous peritonitis is the fre¬ 
quency with which the condition either simulates or is associated with tumor. 
This may be: 

(а) Omental, due to .puckering and rolling of this membrane until it 
forms an elongated firm mass, attached to the transverse colon and lying 
athwart the upper part of the abdomen. This cord-like structure is. found 
also with cancerous peritonitis, but is much more common in tuberculosis. 
Gairdner has called special attention to this form of tumor, and in children 
has seen it undergo gradual resolution. A resonant percussion note may 
sometimes be elicited above the mass. Though usually situated near the 
umbilicus, the omental mass may form a prominent tumor in the right iliac 
region. 

(б) Sacculated exudation, in which the effusion is limited and confined 
by adhesions between the coils, the parietal peritonaeum, the mesentery, and 
the abdominal or pelvic organs. This encysted exudate is most common in 
the middle zone, and has frequently been mistaken fo r ovarian tumor. It may 
occupy the entire anterior portion of the peritonaeum, or there may be a more 
limited saccular exudate on one side or the other. Within the pelvis it is 
associated with disease of the Fallopian tubes. Eighteen cases in the gyneco¬ 
logical wards (J. H. H.) were operated upon for pyosalpinx (Hamman). 

(c) In rare cases the tumor formations may be due to great retraction 
or thickening of the intestinal coils. The small intestine is found short¬ 
ened, the walls enormously thickened, and the entire coil may form a firm 
knot close against the spine, giving on examination the idea of a solid jnass. 
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Not the small intestine only, but the entire bowel from the auoaenum w 
rectum, has been found forming such a hard nodular tumor. 

(d) Mesenteric glands, which occasionally form very large, tumonja* 
masses, more commonly found in children than in adults. This conditpK 
may be confined to the abdominal glands. Ascites may coexist. The coofij 
tion must be distinguished from that in children, in which) with ascites' 4 ® 
tympanites—sometimes both—there can be felt irregular nodular masses, dij| 
to large caseous formations between the intestinal coils. No doubt in a con¬ 
siderable number of cases of the so-called tabes mesenterica, particularly in 
those with enlargement and hardness of the abdomen—the condition which 
the French call can-eau —there is involvement also of the peritonaeum. 

The diagnosis of these peritoneal tumors is sometimes very difficult. The 
omental mass is a loss frequent source of error than any other; but, as already 
mentioned, a similar condition may occur in cancer. The most important 
problem is the diagnosis of the saccular exudation from ovarian tumor. In 
fully one-third of the recorded cases of laparotomy in tuberculous peritonitis, 
the diagnosis of cystic ovarian disease had been made. The most suggestive 
points for consideration are the history of the patient and the evidence of 
old tuberculous lesions. The physical condition is not of much help, as in 
many instances the patients have been robust and well nourished.. Irregular 
febrile attacks, gastro-intestinal disturbance, and pains are more common 
in tuberculous disease. Unless inflamed there is usually not much fever with 
ovarian cysts. Thejocaljigns. are very deceptive, and in certain cases have 
conformed in every particular to those of cystic disease. The outlines in sac¬ 
cular exudation are rarely, so well defined. The position and form may be 
variable, owing to alterations in the size of the coils of which in parts the 
walls are composed. Nodular cheesy masses may sometimes be felt at the 
periphery. Depression of the vaginal wall is mentioned as occurring in 
encysted peritonitis; but it is also found in ovarian tumor. Lastly, the con¬ 
dition of the Fallopian tuboB, of the lungs and the pleura;, should be thor¬ 
oughly examined. The association of salpingitis with an ill-defined anoma¬ 
lous mass in the abdomen should arouse suspicion, as should also involvement 
of the pleura, the apex of one lung, or a testis in the male. 

iw. Pulmonary Tuberculosis ( Phthisis, Consumption). 

Three clinical groups may be conveniently recognized: (1) tuber.culo- 
pneumoryfi phthisis —acute phthisis; (2) chronic ulcerative phthisis; and (3) 
fibroid phthisis. 

According to the mode of infection there are two distinct types of lesions: 

(a) When the bacilli reach the lungs through the blood-vessels or lym¬ 
phatics the primary lesion is usually in the tissues of the alveolar walls, in 
the capillary vessels, the epithelium of the air-cells, and in the connective- 
tissue framework of the septa. The irritation of the bacilli produces, within 
a few days, the small, gray miliary nodules, involving several alveoli and con¬ 
sisting largely of round, cuboidal, uninuclear epithelioid cells. Depending 
upon the number of bacilli which reach the lung in this way, either a localized 
or a general tuberculosis is excited. The tubercles may be uniformly scat- 
* tered through both lungs and form a part of a general miliary tuberculo- 
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B they may be confined to the lungs, or even in great part to one lung, 
inges which the tubercles undergo have already been referred to. The 
stages may be: (1) Arrest of the process of cell division, gradual 
9 of the tubercle, and ultimately complete fibroid transformation. 
■Sfiatioa-of the centre of the tubercle, extension at the periphery by 
ation of the epithelioid and lymphoid cells, so that the individual 
tubercles or small groups become confluent and form diffuse areas which 
undergo caseation and softening. (3) Occasionally as a result of intense 
infection of a localized region through the blood-vessels the tubercles are 
thickly set. The intervening tissue becomes acutely inflamed, the air-cells 
are filled with the products of a desquamative pneumonia, and many lobules 
are involved. 

(6) When the bacilli reach the lung through the bronchi—inhalation or 
aspiiatiaa-iuberculosis—the picture differs. The smaller bronchi anil bron¬ 
chioles are more extensively affected; the process is not confined to single 
groups of alveoli, but has a more lobular arrangement, and the tuberculous 
masses from the outset are larger, more diffuse, and may in some cases involve 
an entire lobe or the greater part of a lung. It is in this mode of infection 
that wo see the characteristic peri-bronchial granulations and the areas of 
the so-called nodular broncho-pneumonia. These broncho-pneumonic areas, 
with on the one hand caseation, ulceration, and cavity formation, and on the 
other sclerosis and limitation, make up the essential elements in the anatom¬ 
ical picture of tuberculous phthisis. 

1. Acute Pneumonic Tuberculosis of the Lungs. 

This form, known also by the name of galloping consumption, is met with 
both in children and adults. In the former many of the cases are mistaken 
for simple broncho-pneumonia. 

Two .types may be recognized, the pneumonic and broncho-pneumonic. 
The Pneumonic Form.—In the pneumonic form one lobe may be involved, 
or in some instances an entire lung. The organ is heavy, the affected portion 
airless; the pleura is usually covered with a thin exudate, and on section the 
picture resembles closely that of ordinary hepatization. The fallowing is an 
extract from the post-mortem report of a case in which death occurred twenty- 
nine days after the onset of the illness, having all the characters of an acute 
pneumonia: “Left lung weighs 1,500 grammes (double the weight of the 
other organ) and is heavy and airless, crepitant only at the anterior margins. 
Section shows a small cavity the size of a'walnut at the apex, about which 
are scattered tubercles in a consolidated tissue. The greater part of the lung 
presents a grayish-white appearance due to the aggregation of tubercles which 
in some places have a continuous, uniform appearance, in others are sur¬ 
rounded by an injected and consolidated lung-tissue. Toward the margins of 
the lower lobe strands of this firm reddish tissue separate' amende, dry areas. 
There are in the right lung three or four small groups of tubercles but no 
caseous masses. The bronchial glands are not tuberculous.” Here the intense 
local infection was due to the small focus at the apex of the lung, probably an 
aspiration process. 

Only the most careful inspection may reveal the presence of miliary tuber¬ 
cles, or the attention may be arrested by the detection of tubercles in the other 
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lung or in the bronchial glands. The jgiflcessLmay, involve only one.lobe. 
There may be older aTefls which are of a peculiarly yellowish-white.>color and 
distinctly caseous. The most remarkable picture is presented by .eases of this 
kind in which the disease lasts for some months. A lobe or aa-antira*lung 
may be enlarged, firm, airless throughout, and converted into a dry, yellowish- 
white, cheesy substance. Cases are met with in which the entire lung frQjte 
apex to base is in this condition, with perhaps only a small, narrow areaW ' 
air-containing tissue on the margin. More commonly, if the case has lastly, 
for two or three months, rapid softening has taken place at the apex withf 
extensive cavity formation. 

Males are much more frequently attacked than females. Of my series of 
15 cases, 11 were in males. The onset was acute in 13, with a chill in 9. Ba¬ 
cilli were found in the sputum in one case as early as the fourth day. Fraenkel 
and Troje believe that the cases are of bronchogcnous origin, due to infection 
from a small focus somewhere in the lung. They found tubercle bacilli alone 
in 11 of their 12 cases. Tendeloo reports a fatal case on the sixth day, and 
regards the infection as sometimes hematogenous. 

Symptoms.— The attack sets in abruptly with a chill, usually in an indi¬ 
vidual who has enjoyed good health, although in many cases the onset has 
been preceded by T exposure to cold, or there have been debilitating circum¬ 
stances. .'The temperature rises rapidly after the chill, there are .pain in the 
side, and cough, with at first mucoid, subsequently rusty-colored expectora¬ 
tion which may contain tubercle bacilli. The dyspnoea may become extremo 
and the patient may have suffocative attacks. The physical examination shows 
involvement of one lobe or of one lung, with signs of consolidation, dulness, in¬ 
creased fremitus, at first feeble or suppressed vesicular murmur, tend subse¬ 
quently well-marked bronchial breathing. The upper or lower lobe may be 
involved, or in some cases the entire lung. 

At this time, as a rule, no suspicion enters the mind of the practitioner 
that the case is anything but one of frank lobar pneumonia. Occasionally 
there may be suspicious circumstances in the history of the patient or in his 
family; but, as a rule, no stress is laid upon them in view of the intense and 
characteristic«mode of onset. Between the eighth and tenth day, instead 
of the expected crisis, the condition becomes aggravated, the temperature is 
irregular, and the pulse more rapid. There may be sweating, and the expec¬ 
toration becomes muco-purulent and greenish in color—a point of special 
importance, to which Traube called attention. Even in the second or third, 
week, with the persistence of these symptoms, the physician tries to console 
himself with the idea that the case is one of unresolved pneumonia, and that 
all will yet be well. Gradually, however, the severity of the symptoms, the 
presence of physical signs indicating softening, the existence of elastic tissue 
^and tubercle bacilli in the sputa present the mournful proofs that the case is 
one of acute pneumonic phthisis. Death may occur on the sixth day, as in 
a case of Tendeloo. The earliest death in my series was on the thirteenth day. 
A majority of the cases drag on, and death does not occur until the third 
month. In a few cases, even after a stormy onset and active course, the symp¬ 
toms subside and the patient passes into the chronic stage. 

Duewosis.—Waters, of Liverpool, who gave an admirable description of 
.these cases, called attention to the difficulty in distinguishing them from ordi- 
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nary pneumonia. Certainly the mode of onset affords no criterion whatever. 
,A healthy, robust-looking young Irishman, a eab-driVer, who had been kept 
waiting on a cold, blustering night until three in the morning, was seized the 
next afternoon with a violent chill, and the following day was admitted to 
my wards at the University Hospital, Philadelphia. He was made the sub¬ 
ject of a clinical lecture on the fifth day, when there was absent no single 
feature in history, symptoms, or physical signs of acute lolJar pneumonia of 
the right upper lobe. It was not until ten days later, when bacilli were found 
in his expectoration, that we were made aware of the true nature of the case. 
IJajpw.of no criterion by which cases of this kind can be distinguished in the 
early stage. A point to which Traube called attention, and which is also 
referred to as important by IHrard and Cornil, is the.absence of breath-sounds 
in the consolidated region; but this, I am sure, does not hold good in all cases. 
The tubular breathing may be intense and marked as early as the fourth day; 
and again, how common it is to have, as one of the earliest and most suggestive 
symptoms of lobar pneumonia, suppression or enfeeblement of the vesicular 
murmur 1 In many eases, however, there are suspicious circumstances in the 
onset: the patient has been in bad health, or may have had previous pulmo¬ 
nary trouble, or there are recurring chills. Careful examination of the sputa 
and a study of the physical signs from day to day can alone determine the 
true nature of the case. In one of my cases the bacilli were found on the 
fourth day. A point of some moment is the character of the fever, which 
in true pneumonia is more continuous, particularly in severe cases, whereas 
in this form of tuberculosis remissions of 1.5° or 2° are not infrequent. 

Acute tuberculous broncho-pneumonia is more common, particularly in 
children, and forms a majority of the eases of phthisis fiorida, or “ galloping 
consumption.” It is an acute caseous broncho-pneumonia, starting in the 
smaller tubes, which become blocked with a cheesy substance, while the air- 
cells of the lobule are filled with the products of a catarrhal pneumonia. In 
the early stages the areas have a grayish-red, later an opaque-white, caseous 
appearance. By the fusion of contiguous masses an entire lobe may be ren¬ 
dered nearly solid, but there can usually be seen between the groups areas of 
crepitant air tissue. This is not an uncommon picture in the acute phthisis 
of adults, but it is still more frequent in children. The following is an ex¬ 
tract from the post-mortem report of a case on a child aged four months, 
who died in the sixth week of illness: “ On section, the right upper lobe 
is occupied with caseous masses from 5 to 12 mm. in diameter, separated 
from each other by an intervening tissue of a deep-red color. The bronchi are 
filled with cheesy substance. The middle and lower lobes are studded with 
tubercles, many of which are becoming caseous. Toward the diaphragmatic 
surface of the lower lobe there is a small cavity the size of a marble. The 
left lung is more crepitant and uniformly studded with tubercles of all sizes, 
some as large as peas. The bronchial glands are very large, and one contains 
a tuberculous abscess.” 

There is a form of tuberculous aspiration pneumonia, to which Baumler 
has called attention, occurring as a sequence of hjemoptysis, and due to the 
aspiration of blood and the contents of pulmonary cavities into the finer tabes. 
There are fever, dyspncea, and signs of a diffuse broncho-pneumonia, some 
of these cases run a very rapid course, and are examples of galloping consump- 
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tion following haemoptysis. This accident may occur not only early 
disease, but may follow haemorrhage in a well-marked pulmonary tubereplaflBgj 
In children the enlarged bronchial glands usually surround the rooi^g^ 
the lung, and even pass deeply into the substance, and the lobules are oJ9| 

involved by direct contact. jg®| 

In other casps the caseous broneho-pneumonia involves groups of ayjgtp 
or lobules in different portions of the lungs, more commonly at both : a|WB| 
forming areas from 1 to 3 cm. in diameter, The size of the mass depeil^v 
largely upon that of the bronchus involved. There are cases Which probaHjr 
should come in this category* in which, with a history of an acute illness of 
from four to eight weeks, the lungs are extensively studded with large gray 
tubercles, ranging in size from 5 to 10 mm. Tn some instances there are 
cheesy masses the size of a cherry. All of these arc grayish-white in color, 
distinctly cheesy, and between the adjacent ones, particularly in the lower 
lobe, there may be recent pneumonia, or the condition of lung which has been 
termed splenization. I n a case of this kind at the Philadelphia Hospital jleath 
plptw nhnnf ttip piq ht.h week from the abrupt onset of the illness, with 
hnmorrhage. There were no extensive areas of consolidation, but the cheesy 
nodules were uniformly scattered throughout both lungs. No softening had 
taken plticG. 

Secondary infections are not uncommon; but Prudden was able to show 
that the tubercle bacillus could produce not only distinct tubercle nodules, 
but also the various kinds of exudative pneumonia, the exudates varying in 
appearance in different cases, which phenomena occurred absolutely without 
the intervention of other organisms. The fact that these latter had not sub¬ 
sequently crept in was shown by cultures at the autopsy on the affected animal. 

Symptoms. —The symptoms of acute broncho-pneumonic phthisis are very 
variable. In adults the disease may attack persons in good health, but over-' 
worked or “run down” from any cause. Hemorrhage initiates the attack 
in a few cases. There may be repeated chills; the temperature is high, the 
pulse rapid, and the respirations are increased. The loss of flesh and strength 
is very striking. 

The physical signs may at first be uncertain and indefinite, but finally 
there are areas of impaired resonance, usually at the apices; the breath- 
sounds are harsh and tubular, with numerous rales. The. s put a may early 
show e lastic tiss ue and t ubercle baci lli. In the acute cases, within three weeks, 
the patient may be in a marked typhoid state, with delirium, dry tongue, and 
high fever. Death may occur within three weeks. In other cases the onset 
is severe, with high fever, rapid loss of flesh and strength, and signs of exten¬ 
sive unilateral or bilateral disease. Softening takes place; there are sweats 
phllla , and progressive emaciation, and all the features of phthisis florida 
Six or eight weeks later the patient may begin to improve, the fever lessens 
the general symptoms abate, and a case which looks as if it would certainly 
terminate fatally within a few weeks drags on and becomes chronic. 

In children the disease most commonly follows the infectious diseases, 
particularly measles and whooping-cough.* The profession is gradually recog- 
nixing the fact that a majority of all such cases are tuberculous. At least 
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■ ie tuberculous broncho-pneumonias may bo recognized. In 
is taken ill suddenly while teething or during convales- 
the temperature rises -rapidly, the cough is severe, and 
of consolidation at one or both apices with rales. Death 
few days, and the lung shows areas of broneho-pncumonia, 
nd there scattered opaque grayish-yellow nodules. Macro- 
tion- does not look tuberculous, but-histologically inllmry 
icilli may be found. Tubercles are usually present in the 
broncHiaFglahds, but Hio appearance of the bronchorpiumiivonia »»«y ^ ex¬ 
c eedingly deceptiv e, and it may require careful microscopical examination to 
determine its tuberculous character. The second group is represented by the 
case of-the child previously quoted, which died at the sixth week with the 
ordinary jgymptoms of severe broncho-pncumouia. And the third group is 
that in which, cfurlng^tbe convaTcscencc from an infectious disease, the child 
is taken ill with fever, cough, and shortness of breath. The severity of the 
symptoms abates within the first fortnight; but there is loss of flesh, the gen¬ 
eral condition is bad, and the physical examination shows the presence of 
scattered riles throughout the lungs, and here and there areas of defective 
resonance. The child has sweats, the fever becomes hectic in character, and 
in many cases the clinical picture gradually passes into that of chronic 
phthisis. 

2. Chronic Ulcerative Tuberculosis of the Lungs. 


TJnder this heading may be grouped the great majority of cases of pul¬ 
monary tuberculosis, in which the lesions proceed to ulceration and softening, 
and ultimately produce the well-known picture of chronic phthisis. At first 
a strictly tuberculous affection, it ultimately becomes, in a majority of cases, 
a mixed disease, many of the most prominent symptoms of which are due to 
septic infection from purulent foci and cavities. 

Morbid Anatomy.—Inspection of the lungs in a case of chronic phthisis 
shows a remarkable variety of lesions, comprising nodular tubercles, diffuse 
tuberculous infiltration, caseous masses, pneumonic areas, cavities of various 
sizes, with changes in the pleura, bronchi, and bronchial glands. 

1. The Distribution of the Lesions. —For years it has been recognized 
that the most advanced lesions are at the apices, and that the disease pro¬ 
gresses downward, usually more rapidly in one of the lungs. This general 
statement, which has passed current in the text-books ever since the masterly 
description of Laennec, has been carefully elaborated by Kingston Fowler, 
who finds that the disease in its onward progress through the lungs follows, 
in a majority of the cases, distinct routes. In the upper lobe the primary 
lesion is not, as a rule, at the extreme apex, but from an inch to an inch and 
a half below the summit of the lung, and nearer to the posterior and external 
borders. The lesion here tends to spread downward, probably from inhala¬ 
tion of the virus, and this -accounts for the frequent circumstance that exami¬ 
nation behind, in the supra-spinous fossa, will give indications of disease before 
any evidences exist at the apex in front. Anteriorly this initial focus corre¬ 
sponds tb a spot just below the centre of the clavicle, and the direction of 
extension in front is along the anterior aspect of the upper lobe, along a line 
running about an inch and a half from the inner ends of the first, second. 
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and third interspaces. . A second less common site of the primary leshWin 
the apex “ corresponds bn the chest wall with the first and second intfirs®es 
below the outer third of the clavicle.” The extension is downward, sdTpat 
the outer part of the upper lobe is chiefly involved. 

In the middle lobe of the right lung the affection usually follows disease 
of the upper lofye on the same side. In the involvement of the lower lobe 
the first secondary infiltration is about an inch to an inch and a half 
the posterior extremity of its apex, and corresponds on the chest watt J 
jspot opposite the fifth dorsal spine. This involvement is of the great 
Iportance clinically, as “ in the great majority of cases, when the physical i 
lpf the disease at the apex are sufficiently definite to allow of the diagnosis 
phthisis being made, the lower lobe is already affected.” Examination, there-' 1 
lore, should be made carefully of this posterior apex in all suspicious cases. 
In this situation the lesion spreads downward and laterally along the line 
of the interlobular septa, a line which is marked by the vertebral border 
of the scapula, when the hand is placed on the opposite scapula and the 
elbow raised above the level of the shoulder. Once, present in an apex, the 
disease usually extends in time to the opposite upper lobe; but not, as a 
rule, until the apex of the lower lobe of the lung first affected has been 
attacked. 

Of 427 cases above mentioned, the right apex was involved in 172, the 
left in 130, both in 111. 

Lesions of the base may be primary, though this is rare. Percy Kidd 
makes the pr oportio n of ^ basic, to apical-phthisis 1 to 500, a smaller number 
than existed in my series. In very chronic cases there may be arrested lesions 
at the apex and more recent lesions at the base. 

2. SUMMAUY OF THE LESIONS IN ChKONIC UlCEBATIVE PlITHISIS.— 
(a) Miliary. Tubercles .—They have one of two distributions: (1) A dissemi¬ 
nation duo to aspiration of tuberculous material, the tubercles being situated 
in the air-cells or the walls of the smaller bronchi; (2) the distribution due 
to dissemination of tubercle bacilli by the lymph current, the tubercles being 
scattered about the old foci in a radial manner—the secondary crop of Laen- 
nec. Much more rarely there is a scattered dissemination from infection here 
and there of the smaller vessels, the tubercles then being situated in the vessel 
walls. Sometimes, in cases with cavity formation at the apex, the greater 
part of the lower lobes presents many groups of firm, sclerotic, miliary tuber¬ 
cles, which may indeed form the distinguishing anatomical feature—a chronic 
miliary tuberculosis. 

(6) Tuberculous Broncho-pneumonia .—In a large proportion of the cases 
of chronic phthisis the terminal bronchiole is the point of origin of the process, 
consequently we find the smaller bronchi and their alveolar territories blocked 
with the accumulated products of inflammation in all stages oi.jweation. 
At an early period a cjoss-section of an arc&jjf tuberculous broncho-pneumonia 
giy& the most characteristic appearance. The central bfonchibleTs 'seen as 
a small orifice, or it is plugged with cheesy contents, while surrounding it is 
a caseous nodule, the so-called peribronchial tubercle. The longitudinal sec¬ 
tion has a somewhat dendritic or foliaccous appearance. The condition of the 
picture depends much upon the slowness or rapidity with which the process 
has advanced. The following changes may occur: 



TUBERCULOSIS. 310 

Uieeration .—When the caseation takes place rapidly or ulceration occurs 
in the bronchial wall, the mass may break down and form a small cavity. 

Sclerosis .—In other instances the process is more chronic, and fibroid 
changes gradually produce a sclerosis of the affected area. The sclerosis may 
he confined to the margin of the mass, forming a limiting capsule, within 
which is a uniform, firm, cheesy substance, in which lime salts are often 
deposited. This represents the healing of one of these areas of caseous 
broncho-pneumonia. It is only, however, when complete fibroid transforma¬ 
tion or calcification has occurred that we can really speak of healing. In 
many instances the colonies of miliary tubercles about these masses show 
that the virus is still active in them. Subsequently, in ulcerative processes, 
these calcareous bodies—lung-stones, as they are sometimes called—may be 
expectorated. 

(c) Pneumonia .—An important though secondary place is occupied by 
inflammation of the alveoli surrounding the tubercles, which become filled with 
epithelioid cells. The consolidation may extend for some distance about 
the tuberculous foci and unite them into areas of uniform consolidation. 
Although in some instances this inflammatory process may be simple, in 
others it is undoubtedly specific. It is excited by the tubercle bacilli and is 
a manifestation of their action. It may present a very varied appearance; 
in some instances -resembling closely ordinary red hepatization, in others 
being more homogeneous and infiltrated, the so-called infiltration tuberculeuse 
of Laannec. In other cases the contents of the alveoli undergo fatty degen¬ 
eration, and appear on the cut surface as opaque white or yellowish-white 
bodies. In early phthisis much of the consolidation is due to this pneumonic 
infiltration, which may surround for some distance the smaller tuberculous 
foci. 

(d) Cavities .—A vomica is a cavity in the lung tissue, produced by necro¬ 
sis and ulceration. The process usually begins in the wall of the bronchus in 
a tuberculous area. Dilatation is produced by retained secretion, and necrosis 
and ulceration of the wall occur with gradual destruction of the contiguous 
tissues. By extension of the necrosis and ulceration the cavity increases, con¬ 
tiguous ones unite, and in an affected region there may be a series of small 
excavations communicating with a bronchus. In nearly all instances the pro-, 
cess extends from the bronchi, though it is possible for necrosis and softening 
to take place in the centre of a caseous area without primary involvement of 
the bronchial wall. Three forms of cavities may be recognized. 

The fresh ulcerative, seep in acute phthisis, in which there is no limiting 
membrane, but the walls are made up of softened, necrotic, and caseous 
masses. .A small vomica of this sort, situated just beneath the pleura, may 
rupture and cause pneumothorax. In cases of acute tuberculo-pneumonic 
phthisis they may be large, occupying the greater portion of the upper lobe. 
In the chronic ulcerative phthisis, cavities of this sort are invariably present 
in those portions of the lung in which the disease is advancing. At the 
apex there may be a large old cavity with well-defined walls, while at the 
anterior margin of the upper lobes, or in the apices of the lower lobes, there 
are recent ulcerating cavities communicating with the bronchi. 

Cavities with Well-defined Walls .—A majority of the cavities in the 
chronic form of phthisis have a well-defined limiting membrane, the inner 
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surface of which constantly produces pus. The walls are crossed By ,t 
ultB which represent remnants of bronchi and blood-vessels. Even the « 
with the well-defined walls extend gradually by a slow necrosis and deaj 
tion of the contiguous lung tissue. The, contents are usually purulent,, 
ilar in character to the grayish nummular sputa coughed up by phthnj 
patients. Not infrequently the membrane is vascular or it may be hof 
rhagic. Occasionally, when gangrene has occurred in the wall, the con* 
are horribly foetid. These cavities may occupy the greater portion of 
apex, forming an irregular series which communicate with each othe& 
with the bronchi, or the entire upper lobe except the anterior margin^ 
be excavated, forming a tliin-walled cavity. In rare instances the proeasA 
proceeded to total excavation of the lung, not a remnant of which rental 
except perhaps a narrow strip at the anterior margin. In a case of this hind,. , 
in a young girl, the cavity held 40 fluid ounces, in another 42 ounces, v 

Quiescent Cavities. —When quite small and surrounded by dense cicatricial 
tissue communicating with the bronchi they form the cicatrices fistuleuses of . 
Laennec. Occasionally one apex may be represented by a series of these small 
cavities, surrounded by dense fibrous tissue. The lining membrane of these 
old cavities may bo quite smooth, almost like a mucous membrane. Cavities 
of any size do not heal completely. _ 

Cases are often seen in which it has been supposed that'a cavity has healed; 
but the signs of excavation are notoriously uncertain, and there may be pec¬ 
toriloquy and cavernous sounds with gurgling resonant r&les in an area of 
consolidation close to a large bronchus. 

In the formation of vomica! the blood-vessels gradually become closed by 
an obliterating inflammation. They are the last structures to yield and may 
be completely exposed in a cavity, even when the circulation is still going on 
in them. Unfortunately, the erosion of a large vessel which has not yet been 
obliterated is by no means infrequent, and causes profuse and often fatal haem¬ 
orrhage. Another common event is the formation of aneurisms on the arte¬ 
ries running in the walls of cavities. These may be small, bunch-like dilata¬ 
tions, or they may form sacs the size of a walnut or even larger. Rasmussen, 
Douglas Potfell, and others have called attention to their importance in haem- 
optysis, under which section they are dealt with more fully. 

And, finally, about cavities of all sorts, the connective tissue grows, tend¬ 
ing to limit their extent. The thickening is particularly marked beneath the 
pleura, and in chronic cases an entire apex may be converted into a mass of 
fibrous tissue, enclosing a few small cavities. _ , , 

(e) Pleura. —Practically, in all cases of chronic phthisis the pleura is in¬ 
volved. Adhesions take place which may be thin and readily tom, or dense 
and firm, uniting layers of from 2 to 5 mm. in thickness. This pleurisy may 
be simple, but in many cases it is tuberculous, and miliary tubercles or case¬ 
ous masses are seen in the thickened membrane. Effusion is not at all infre¬ 
quent, either serous, purulent, or hajmorrhagic. Pneumothorax is a common 

accident. ' , 

(f) Changes in the smaller bronchi control the situation in the early stages 
of tuberculous phthisis, and play an important role throughout the disease. 
The process very often begins in the walls of the smaller tubes and leads to 
caseation, distention with products of inflammation, and broncho-pneumonia 
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lobules. In many cases the visible implication of the bronchus is an 
on upward of a process which has begun in the smallest bronchiole, 
ivolvement weakens the wall, leading to bronchiectasis, not an uncom- 
ent in phthisis. The mucous membrane of the larger bronchi, which is 
involved in a chronic catarrh, is more or less swollen, and in some 
ulcerated. Besides these specific lesions, they may be the sent, espe- 
in children, of inflammation due to secondary invasion,.most frequently 
micrococcus lanceolatus, with the production of a broncho-pneumonia. 
) The bronchial glands, in the more acute cases, are swollen and 
Us. Miliary tubercles and caseous foci are usually present. In cases 
ic phthisis the caseous areas are common, calcification may occur, 
f infrequently purulent softening. 

\hj ’Changes in the other Organs. —Of these, tuberculosis is the most com- 
hton.' In my series of autopsies the brain presented tuberculous lesions in 31, 
the spleen in 33, the liver in 12, the kidneys in 32, the intestines in G5, and 
the pericardium in 7. Other groups of lymphatic glands besides the bron¬ 
chial may be affected. 

Amyloid change is frequent in the liver, spleen, kidneys, and mucous mem¬ 
brane of the intestines. The liver is often the scat of extensive fatty infiltra¬ 
tion, which may cause marked enlargement. The intestinal tuberculosis 
occurs in advanced cases and is responsible in great part for the troublesome 
diarrhoea. 


j Endocarditis is not very uncommon, and was present in 12 of my post 
mortems and in 27 of Percy Kidd’s 500 cases. Tubercle bacilli have been 
found in the vegetations. Tubercles may be present on the endocardium, 
particularly of the right ventricle. 

The larynx is frequently involved, and ulceration of the vocal cords and 
destruction of the epiglottis are not at all uncommon. 

Modes of Onset.—We have already seen that tuberculosis of the lungs 
may occur as the chief part of a general infection, or may set in with symp¬ 
toms which closely simulate acute pneumonia. In the ordinary type of pul¬ 
monary tuberculosis the invasion is gradual and less striking, but presents 
an extraordinarily diverse picture, so that the practitioner is often led into 
error. Among the most characteristic modes of onset are the following: 

(a) Latent Types. —It is probable that many slight, ill-defined ailments 
are due to a local unrecognized tuberculosis of the lung. In the history of 
cases of phthisis such attacks are not infrequently mentioned. 

The disease makes considerable progress before there are serious symp¬ 
toms to arouse the attention of the patient. In workingmen the disease may 
even advance to excavation of an apex before they seek advice. It is not a 
little remarkable how slight the lung symptoms may have been. 

The symptoms may be masked by the existence of serious disease in other 
organs, as in the peritonaeum, intestines, or bones. 

(b) With .Symptoms of Dyspepsia and Anamia. —The gastric mode of 
onset is very common, and the early manifestations may be great irritability 
of. ihejstomach .with vomiting or a type of acid dyspepsia with eructations. 
In young girls (and in children) with this dyspepsia there is very frequently 
a pronounced chloro-anaemia, and the patient complains of palpitation of the 
heart, increasing weakness, slight afternoon fever, and amenorrheea. 
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(c) In a considerable number of eases the onset of pulmonary tuberculo¬ 
sis is with-symptems which suggest nyilarial fever. The patient has repeated 
paroxysms of chills, fevers, and sweats, which may recur with great regular¬ 
ity. In districts in which intermittents prevail there is no more common 
mistake than to confound the initial rigors of pulmonary tuberculosis with 
malaria. 

(d) Onset with Pleurisy. —The first symptoms may be a dry pleurisy over 
an apex, with persistent friction murmur. In other instances the pulmonary 
symptoms have followed an attack of pleurisy with effusion. The exudate 
gradually disappears, but the cough persists and the patient becomes fever¬ 
ish, and gradually signs of disease at one apex become manifest. About one- 
third of all cases of pleurisy with effusion subsequently have pulmonary 
tuberculosis. 

(e) With Laryngeal Symptoms. —The primary localization may be.in the 
larynx, though in a majority of the instances in which huskiness and laryn¬ 
geal symptoms, are the first noticeable features of the disease there are doubt¬ 
less foci already existing in the lung The group of cases in which for many 
months throat and larynx symptoms precede the graver manifestations of pul¬ 
monary phthisis is a very important one. 

(/) Onset with Uaimoptysis. —Frequently the very first symptom of the 
disease is a brisk hemorrhage from the lungs, following which the pulmonary 
symptoms may come on with great rapidity. In other cases the haemoptysis 
recurs, and it may bo months before the symptonjs become well established. 
In a majority of these cases the local tuberculous lesion exists at the date of 
the haemoptysis. 

(g) With Tuberculosis of the Cervico-axillary Glands. —Preceding the 
onset of pulmonary phthisis for months, or even for years, the lymph-glands 
of the neck or of the neck and axilla of one side may be enlarged. These cases 
are by no means infrequent, and they are of importance because of the latency 
of the pulmonary lesions. Nowadays, when operative interference is so com¬ 
mon, it is well to bear in mind that in such patients the corresponding apex of 
the lung may be extensively involved. 

(h) And, lastly, in by far the largest number of all cases the onset is with 
a bronchitis, or, as the patient expresses it, a neglected cold. There has been, 
perhaps, a liability to catch cold easily or the patient has been subject to naso¬ 
pharyngeal catarrh; then, following some unusual exposure, a cough begins, 
which may be frequent and very irritating. The examination of the lungs 
may reveal localized moist sounds at one apex and perhaps wheezing bronchitic 
rales in other parts. In a few cases the early symptoms are often suggestive 
of asthma with marked wheezing and diffuse piping rales. 

Symptoms.—In discussing the symptoms it is usual to divide the disease 
into-three, periods: the.first embracing the time of the growth and develop¬ 
ment of the tubercles; the second, when they soften; and the third, when 
there is a formation of cavities. Unfortunately, these anatomical stages 
can Hot be satisfactorily correlated with corresponding clinical periods, and 
we often find that a patient in the third stage with a well-marked cavity is in 
a far better condition and has greater prospects of recovery than a patient in 
tike first stage with diffuse consolidation. It is therefore better perhaps to 
.disregard them altogether. 
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inoe i i T . Sxmptoms.—Z’ at'ft in the chest may be early and troublesome 
at throughout. It is usually associated with pleurisy, and may be 
.stabbing,in character, and either constant or felt only during cough- 
- Perhaps the commonest situation is in the lower thoracic zone, though 
ome instances it is beneath the scapula or referred to the apex. The 
i may recur at long intervals. Intercostal neuralgia occasionally occurs 
he course of ordinary phthisis. * 

^t Gough is one of the earliest symptoms, and is present in the majority of 
fes from beginning to end. There is nothing peculiar or distinctive about 
. ^.t first dry and hacking, and perhaps scarcely exciting the attention of 
patient, it subsequently becomes looser, more constant, and associated with 
y, muco-purulent expectoration. In the early stages of the disease the 
cough is bronchial in its origin. When cavities have formed it becomes more 
paroxysmal, and is most marked in the morning or after a sleep. Cough is 
not constant symptom, however, and a patient may present himself with 
well-marked excavation at one apex who will declare that he has had little or no 
cough. So, too, there may be well-marked physical signs, dulness and moist 
sounds, without either expectoration or cough. Tn well-established cases the 
nocturnal paroxysms are most distressing and prevent sleep. The cough may 
be of such persistence and severity as to cause vomiting, and the patient 
becomes rapidly emaciated from loss of food—Morton’s cough (1’hlhisiologia, 
1689, p. 101). The laryngeal complications give a peculiarly husky quality 
to the cough, and when erosion and ulceration have proceeded far in the vocal 
cords the coughing becomes much less effective. 

Sput um. —His varies greatly in amount and character at the different 
stages of ordinary phthisis. There are cases with well-marked local signs 
at one apex, with slight cough and moderately high fever, without from day 
to day a trace of expectoration. So, also, there arc instances with the most 
extensive consolidation (caseous pneumonia), and high fever, but without 
enough expectoration to enable an examination for bacilli to be made. Tn the 
early stage of pulmonary tuberculosis the sputum is chiefly catarrhal and has 
a glairy, sago-like ap pearance, due to the presence of alveolar cells which have 
undergone the myeline degeneration. There is nothing distinctive or peculiar 
in this form of expectoration, which may persist for months without indicat¬ 
ing serious trouble. The earliest trace of characteristic sputum may show the 
presence of small grayish or greenish-gray purulent masses. These, when 
coughed up, are always suggestive and should be the portions picked out 
for microscopical examination. As softening comes on, the expectoration 
becomes more profuse and purulent, but may still contain a considerable 
quantity of alveolar epithelium. Finally, when cavities exist, the sputa 
assume the so-called {uiaunular form; each mass is isolated, flattened, 
greenish-gray in color, quite airless, and, when spat into water, sinks to 
the bottom. 

By the microscopical examination of the sputum wc determine whether 
the process is tuberculous, and whether softening has occurred. For tubercle 
bacilli the Ehrlich-Weigert method is the best. The bacilli are seen ns elon¬ 
gated, slightly curved, red rods, sometimes presenting a beaded appearance. 
They are frequently in groups of three or four, but. the number varies consid¬ 
erably. Only one or two may be found in a preparation, or, in some instances. 
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they are so abundant that the entire field is occupied. Repeated examinations 
may be necessary. 

The continued presence of tubercle bacilli in the sputum is an infallible in¬ 
dication of the existence of tuberculosis. 

One or two may possibly be due to accidental inhalation. A number may 
come from a spot of softening 3 by 3 cm. In the nummular sputa of later 
stages the bacilli are very abundant. 

Elastic tissue may be derived from the bronchi, the alveoli, or from the 
arterial coats; and naturally the appearance of the tissue will vary with the 
locality from which it comes. In the examination for this it is not necessary 
to boil the sputum with caustic potash. For years I have used a simple plan 
which was shown to me at the London Hospital by Sir Andrew Clark. This 
method depends upon the fact that in almost all instances- if the sputum is 
spread in a sufficiently thin layer the fragments of elastic tissue can be seen 
with the naked eye. The thick, purulent portions are placed -upon a glass 
plate 15 X 15 cm. and flattened into a thin layer by a second glass plate 
10 X 10 cm. In this compressed grayish layer between the glass slips any 
fragments of elastic tissue show on a black background as grayish-yellow 
spots and can either be examined at once under a low power or the uppermost 
piece of glass is slid along until the fragment is exposed, when it is picked 
out and placed upon the ordinary microscopic slide. Fragments of bread 
and collections of milk-globules may also present an opaque white appearance, 
but with a little practice they can readily be recognized. Fragments of epi¬ 
thelium from the tongue, infiltrated with micrococci, are still more deceptive, 
but the miejoseope at once shows the difference. 

The bronchial elastic tissue forms an elongated network, or two or three 
long, narrow fibres are found close together. From the blood-vessels a some¬ 
what similar form may be seen and occasionally a distinct sheeting is found 
as if it had come from the intima of a good-sized artery. The elastic tissue 
of the alveolar wall is quite distinctive; the fibres arc branched and often 
show the outline of the arrangement of the air-cells. The elastic tissue from 
bronchi or alveoli indicates extensive erosion of a tube and softening of the 
lung-tissue. 

Another occasional constituent of the sputum is blood, which may be pres¬ 
ent as the chief characteristic of the expectoration in haemoptysis or may 
simply tinge the sputum. In chronic cases with large cavities, in addition to 
bacteria, various forms of fungi may be found, of which the aspergillus is the 
most important. Sarcinm may also occur. 

Calcareous Fragments. —Formerly a good deal of stress was laid upon their 
presence in the sputum, and Morton described a phthisis a calculis in pulmoni- 
bus generatis. Bayle also described a separate form of phthisie calculeuse. 
The size of the fragments varies from a small pea to a large cherry. 
As a rule, a single one is ejected; sometimes large numbers are coughed 
up in the course of the disease. They are formed in the lung by the calcifica¬ 
tion of caseous masses, and it is suid ulso occasionally in obstructed bronchi. 
They may come from the bronchial glands by ulceration into the bronchi, and 
there is a case on record of suffocation in a child from this cause. 

The daily amount of expectoration varies. Tn rapidly advancing cases, 
with much cough, it may reach as high as 500 cc. in the day. In cases with 
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foge cavities the chief amount is brought up in the morning. The expcctora- 
Hbhof tuberculous patients usually has a heavy, sweetish odor, and occasion¬ 
ally'it is fetid, owing to decomposition in the cavities. 

. Hemoptysis.—O ne of the most famous of the Hippocratic axioms says, 
“ From a spitting of blood there is a spitting of pus.” ■ The older writers 
thogght that the phthisis was directly due to tho inflammatory or putrefuctivc 
engages caused by the haemorrhage into the lung. Morton, however, in his 
interesting section. Phthisis ah llcemoptue, rather doubted this sequence. 
IffiWiec and Louis, and later in the century Traube, regarded the haemoptysis 
as an evidence of existing disease of the lung. From tho accurate views of 
taonnec and Louis the profession was led away by Graves, and particularly by 
Niemeyer^who held that the blood in the air-cells set up an inflammatory 
prooees, a common termination of which was caseation. Since Koch’s dis¬ 
covery we have learned that many cases in which the physical examination is 
negative show, cither during the period of haemorrhage or immediately after it, 
tubercle bacilli in the sputa, so that opinion lias veered to the older view, 
and we now regard the appearance of haemoptysis as an indication of existing 
disease. In young, apparently healthy persons, cases of hamioptysis may be 
divided into three groups. In the first the bleeding has come on without 
premonition, without overexertion or injury, and there is no family history of 
tuberculosis. The physical examination is negative, and the examination of 
the expectoration at the time of the haemorrhage and subsequently shows no 
tubercle bacilli. Such instances are not uncommon, and, though one may 
suspect strongly the presence of some focus of tuberculosis, yet the individuals 
may retain good health for many years, and have no further trouble. Of the 
386 cases of haemoptysis noted by Ware in private practice, 62 recovered, and 
pulmonary disease did not subsequently occur. 

In a second group individuals in apparently perfect health are suddenly 
attacked, perhaps after a slight exertion or during some athletic exercises. 
The physical examination is also negative, but tubercle bacilli are found some¬ 
times in the bloody sputa, more frequently a few days later. 

In a third set of cases the individuals have been in failing health for a 
month or two, but the symptoms have not been urgent and perhaps not noticed 
by the patients. The physical examination shows the presence of well-marked 
tuberculous disease, and there are both tubercle bacilli and clastic tissue in the 
sputa. 

A very interesting systematic study of the subject of hamioptysis, particu¬ 
larly in its relation to the question of tuberculosis, has been completed in the 
Prussian army by Franz Strieker. During the five years 1890-’95 there were 
900 cases admitted to the hospitals, which is a percentage of 0.045 of the 
strength (1,728,505). Of the cases, in 480 the haemorrhage came on with¬ 
out recognizable cause. Of these, 417 cases, 86 per cent, were certainly or 
probably tuberculous. In only 221, however, was the evidence conclusive. 

In a second group of 213 cases the haemorrhage came on during the mili¬ 
tary exercise, and of these 75 patients were shown to be tuberculous. 

In 118 cases the haemorrhage followed certain special exercises, as in the 
gymnasium or in riding or in consequence of swimming. In 24 cases it 
occurred during the exercise of the voice in singing or in giving command or in 
the use of wind instruments. A very interesting group is reported of 24 cases. 
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in which the haemorrhage followed trauma, either a fall or a blow upon the 
thorax. In 7 of these tuberculosis was positively present, and in 6 other 
cases there was a strong probability of its existence. 

Among the conclusions which Strieker draws the following are the mw* 
important: namely, that soldiers attacked with haemoptysis.without specStt* 
cause are in at least 86.8 per cent tuberculous. In the cases in which the. 
haemoptysis follows the special exercises, etc., of military service, at least 74.® 
per cent are tuberculous. In the cases which come on during swimming or 
as a consequence of direct injury to the thorax about one-half arc not associ¬ 
ated with tuberculosis. 

Heemoptysis occurs in from 60 to 80 per cent of all cases of pulmonary 
tuberculosis. It is more frequent in males than in females. 

In a majority of all cases the bleeding recurs. Sometimes it is a special 
feature throughout the disease, so that a haemorrhagic form has been recog¬ 
nized. The amount of blood brought up varies from a couple of drachms to 
a pint or more. In 69 per cent of 4,125 cases of hemoptysis at the Brompton 
Hospital the amount brought up was under half an ounce. 

A distinction may be drawn between the haemoptysis early in the disease 
and that which occurs in the later periods. In the former the bleeding is 
usually slight, is apt to recur, and fatal haemorrhage is very rare. In these 
cases the bleeding is usually from small areas of softening or from early 
erosions in the bronchial mucosa. In the later periods, after cavities have 
formed, the bleeding is, as a rule, more profuse and is more apt to be fatal. 
Single large haemorrhages, proving quickly fatal, aTe very rare, except in.the 
advanced stages of the disease. In these cases the bleeding comes either from 
an erosion of a good-sized vessel in the wall of a cavity or from the rupture 
of an aneurism of the pulmonary artery. 

The bleeding, as a rule, sets in suddenly. Without any warning the patient 
may notice a warm salt taste and the mouth fills with blood. It may come 
up with a slight cough. The total amount may not be more than a few 
drachms, and for a day or two the patient may spit up small quantities. When 
a large vessel is eroded or an aneurism bursts, the amount of blood brought 
up is large,'and in the course of a short time a pint or two may be expec¬ 
torated. Fatal hemorrhage may occur into a very large cavity without any 
blood being coughed up. The character of the blood is, as a rule, distinctive. 
It is frglhy, mixed with mucus, generally bright red in color, except when 
large amounts are expectorated, and then it may be dark. The sputum may 
remain blood-tinged for some days, or there are brownish-black streaks in it, 
or friable nodules consisting entirely of blood-corpuscles may be coughed up. 
Blood moulds of the smaller bronchi are sometimes expectorated. 

The microscopical examination of the sputum in tuberculous cases is most 
important. If carefully spread out, there may be noted, even in an apparently 
pure haemorrhagic mass, little portions of mucus from which bacilli or elastic 
tissue may be obtained. 

Dyspncea is not a common accompaniment of ordinary phthisis. The 
greater part of one lung may be diseased and local trouble exist at the other 
apex without any shortness of breath. Even in the paroxysms of very high 
fever the respirations may not be much increased. Dyspnoea occurs (1) with 
the rapid extension in both lungs of a broncho-pneumonia; (2) with the 
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• foourrenee of miliary.tuberculosis; (3) sometimes with pneumothorax; (4) 
ih hid cases with much emphysema, and it may be associated with cyanosis; 
g|p) and, lastly, in long-standing cases, with contracted apices or great thieken- 
the pleura, the right heart is enlarged, and the dyspnoea may be cardiac. 
mT 2,J3?N£Eal Symptoms. — Fever. — •'to get a correct idea of the tcmpera- 
jscre -orange in pulmonary tuberculosis it is necessary, as Ringer pointed out, 
pj make tolerably frequent observations. The usual 8 a. m. and 8 r. m. record 
W, in a majority of the cases, very deceptive, giving neither the minimum nor 
maximum. The former usually occurs between 2 and G a. m., and the latter 
between 2 and 6 p. m. 

A recognition of various forms of fever, viz., of tuberculization, of ulcera¬ 
tion, and of absorption, emphasizes the anatomical stages of growth, soften¬ 
ing and cavity formation; but practically such a division is of little use, as in 
a majority of cases these processes are going on together. 

Fever is the most important initial symptom and throughout the entire 
course the thermometer is the most trustworthy guide as to the progress of the 
affection. With pyrexia a patient loses in weight and strength, and the local 
disease usually progresses. The periods of apyrexia are those of gain in weight 
and strength and of limitation of the local lesion. It by no means necessarily 
follows that a patient with tuberculosis has pyrexia. There may be quite 
extensive disease without coexisting fever. On one occasion JJiad 18 instances 
of chronic phthisis under observation, of whom 10 were practically free from 
fexec. But in the early stage, when tubercles are developing and caseous areas 
are.in process of formation and when softening is in progress, fever is a con¬ 
stant symptom. There are a few rare cases in which little or no fever is 
present at the outset even with advancing lesions. 

Two types of fever are seen—the remittent and the intermittent. These 
may occur indifferently in the early or in the late stages of the disease or 
may alternate with each other, a variability which depends upon the fact 
that phthisis is a progressive disease and that all stages of lesions may be 
found in a single lung. Special stress should be laid upon the fact, particu¬ 
larly in malarial regions, that tuberculosis may set in with a fever typically 
intermittent in character—a daily chill, with subsequent fever and sweat. 
In Montreal, where malaria is practically unknown, this was always regarded 
as a suggestive symptom; but in Philadelphia and Baltimore, where ague 
prevails, many cases of early tuberculosis are treated for ague. These are 
often cases that pursue a rapid course. The fever of onset—tuberculization 
—may be almost continuous, with slight daily exacerbations; and at any time 
during the course of chronic phthisis, if there is rapid extension, the remis¬ 
sions become less marked. 

A remittent fever, in which the temperature is constantly above normal 
but drops two or three degrees toward morning, is not uncommon in the 
middle and later stages and is usually associated with softening or extension 
of the disease. Here, too, a simple morning and evening register may give 
an entirely erroneous idea as to the range of the fever. With breaking down 
of the lung-tissue and formation of cavities, associated as these processes 
always are with suppuration and with more or less systemic contamination, 
the fever assumes a characteristically intermittent or hectic type. For a large 
part of the day the patient is not only afebrile, but the temperature is sub- 
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normal. In the annexed two-hourly chart, from a case of chronic tuberculosis 
of the lungs, it will be seen that from 10 p. 11 . to 8 a. m. or noon, the tem¬ 
perature continuously fell and went as low as 95°. A slow rise then took 
place through the late morning and early afternoon hours and reached its 
ma-rimum between 6 and 10 p. M. As shown in the chart, there were in the 
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three days about forty-three hours of pyrexia and twenty-nine hours of apy- 
rexia. The rapid fall of the temperature in the early morning hours is usually 
with sweating. This hectic, as it is called, which is a typical fever 
of septic infection, is met with when the process of cavity formation and 
softening is advanced and extending. 

A continuous fever with remissions of not more than a degree, occurring 
in the course of pulmonary tuberculosis, is suggestive of acute pneumonia. 
When a two-hourly chart is made, the remissions even in acute tuberculous 
pneumonia are usually well marked. A continued fever, such as is seen in 
the first week of typhoid, or in some cases of inflammation of the lung, is 


rare in tuberculosis. 

. 3we<Mng .—Drenching perspirations are-common in 
tut<Toneof the most distressing features of the disease. 


phthisis and-consti- 
They occur usually 
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with the drop in the fever in the early morning hours, or at any time in the 
day when the patient sleeps. They may come on early in the disease, but are 
more persistent and frequent after cavities have formed. Some paticnis escape 
altogether. 

rpfop jg increased in frequency, especially when the fever is high. It 
is. often remarkably full, though soft and compressible. Pulsation may some¬ 
times be seen in the capillaries and in the veins on the back* of the hand. 

L Emacia tion is a pronounced feature, from which the two common names 
of the disease have been derived. The loss of weight is gradual but, if the 
disease is extending, progressive. The scales give one of the best indications 
of the progress of the case. 

3, Physio at, Signs.—( a) Inspection .—The shape of the chest is often 
suggestive, though it is to be remembered that the disease may be met with 
in chests of any build. Practically, however, in a considerable proportion 
of cases the thorax is long and narrow, with very wide intercostal spaces, the 
ribs more vertical in direction and the costal angle very narrow. The scap¬ 
ula are “ winged,” a point noted by Hippocrates. Another type of .chest 
which is very common is that which is flattened in the antero-postcrior diam¬ 
eter. The costal cartilages may be prominent and the sternum depressed. 
Occasionally the lower sternum forms a deep concavity, the so-called funnel 
breast ( Trichter-Brust). Inspection gives valuable information in all stages 
of the disease. Special examination should be made of the clavicular regions 
to see if one clavicle stands out more distinctly than the other, or if the spaces 
above or below it are more marked. Defective expansion at one apex is an 
early and important sign. The condition of expansion of the lower zone of 
the thorax may be well estimated by inspection. The condition of the pne- 
cordia should also be noted, as a wide area of impulse, particularly in the 
second, third, and fourth interspaces, often results from disease of the left 
apex. From a point behind the patient, looking over the shoulders, one can 
often better estimate the relative expansion of the apices. 

(b ) Palpat ion .—Deficiency in expansion at the apices or bases is perhaps 
best gauged by placing the hands in the subclavicular spaces and then in the 
lateral regions of the chest and asking the patient to draw slowly a full breath. 
Standing behind the patient and placing the thumbs in the supraclavicular 
and the fingers in the infraclavicular spaces one can judge accurately as to 
the relative mobility of the two sides. Disease at an apex, though early and 
before dulness is at all marked, may be indicated by deficient expansion. On 
asking the patient to count, the tactile fremitus is increased wherever there is 
iQSaLgrowth of tubercle or extensive caseation. In comparing the apices it 
is important to bear in mind that normally the fremitus is stronger over the 
right than the left. So too at the base, when there is consolidation of the 
lung, the fremitus is increased; whereas, if there is pleural effusion, it is 
diminished or absent. In the later stages, when cavities form, the tactile 
fremitus is usually much exaggerated over them. When the pleura is greatly 
thickened the fremitus may be somewhat diminished. 

(c) Psx£U£8ion. —Tubercles, inflammatory products, fibroid changes, and 
cavities produce important changes in the pulmonapr resonance. There may 
be localized disease, even of some extent, without inducing much alteration, 
as when the tubercles are scattered there is air-containing tissue between 
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them. One of the earliest and most valuable signs is defective- resonance 
upon and above a clavicle. In a- considerable proportion of all cases of phthj.^ 
sis the dulness is first noted in these regions. The comparison between tray 
two sides should be made also when the breath is held after a full inspirations 
as the defective resonance may then be more clearly marked. In the earlm 
stages the percussion note is usually higher in pitch, and it may require anf 
experienced ear <to detect the difference. In recent consolidation from case¬ 
ous pneumonia the percussion note often has a tubular or tympanitic qualifcg 
A wooden dulness is rarely heard except in old cases with extensivo fibtomj 
change at the apex or base. Over large, thin-walled cavities at the apex the' 
so-called cracked-pot sound may be obtained. In thin subjects the percus¬ 
sion should be carefully practised in the supraspinous fossae and the inter¬ 
scapular space, as they correspond to very important areas early involved in 
the disease. In cases with numerous isolated cavities at the apex, without 
much fibroid tissue or thickening of the pleura, the percussion note may show 
little change, and the contrast between the signs obtained on auscultation and 
percussion is most marked. In the direct percussion of the chest, particularly 
in thin patients over the pectorals, one frequently sees the phenomenon known 
as myoidama, a local contraction of the muscle causing bulging, which per¬ 
sists for a variable period and gradually subsides. It has no special signifi¬ 
cance. 

(d) Auscultation.—t-FeiMa breath-sounds are among the most character¬ 
istic early signs, since not as much air enters the tubes and vesicles of the 
affected area. It is well at first always to compare carefully the correspond¬ 
ing points on the two-aides of the chest without asking the patient either to 
draw a deep breath or t o cough. ;.With early apical disease the inspiration 
on quiet breathing may be scarcely audible. Expiratian-ia..usjially prolonged. 
On the other hand, there are cases in which the earliest sign is a harsh, rude, 
respiratory murmur. On deep breathing it is frequently to be noted that 
inspiration is jerking or wavy, the so-called “cog-wheel” rhythm; which, 
however, is by no means confined to tuberculosis. With extension of the 
disease the. jppiratory murmur is harsh, and, when consolidation occurs, 
whiffing and bronchial. _tWith these changes in the character of the murmur 
there are rales, duo to,the accompanying bronchitis. They may be heard only 
on deep inspiration or on coughing, and early in the disease are often crack¬ 
ling in character.When softening .occurs thgy are louder and have a bub¬ 
bling, sometimes a characteristic clicking quality. These “ moist sounds,” as 
they are called, when associated with change in the percussion resonance are 
extremely suggestive. ~7When. cavities form, the rales are louder, more gur¬ 
gling, and resonant in quality. When there is consolidation of any extent 
the breath-sounds are tubular, and in the large excavations loud and cavern¬ 
ous, or have an amphoric quality. In the unaffected portions of the lobe 
and in the opposite lung the breath-sounds may be harsh and even puerile. 
The vocal resonance is usually increased in all stages of the process, and 
bronchophony and pectoriloquy are met with in the regions of consolidation 
and over cavities. Pleuritic friction may be present at any stage and, as men¬ 
tioned before, occurs very early. There are cases in which it is a marked 
feature throughout When the lappet of lung over the heart is involved there 
may be a pleuro-pericardial friction, and when this area is consolidated there 
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• be curious clicking riles synchronous with the heart-beat, due to the com- 
ssion by the heart of this portion with expulsion of air from it. An 
loresting auscultatory sign, met most commonly in phthisis, is the so-called 
'dio-respiratory murmur, a whiffing systolic bruit due to the propulsion of 
■ out of the tubes by the impulse of the heart. It is best heard during 
inspiration and in the antero-lateral regions of the chest. 

/ A systolic murmur is frequently heard in the subclavian'artery on either 
aide, the pulsation of which may be very visible. The murmur is in all prob¬ 
ability due to pressure on the vessels by the thickened pleura. 

The signs of cavity may be here briefly enumerated. 

(a) When there is not much thickening of the pleura or condensation 
of the surrounding lung-tissue, the percussion sound may be full and clear, 
resembling the normal note. More commonly there is defective resonance, 
or a tympanitic quality which may at times be purely amphoric. The pitch’ 
of the percussion note changes over a cavity when the mouth is opened ore. 
closed (Wint rich’s sign), or it may be brought out more clearly on change 1 , 
of position. The cracked-pot sound is obtainable only over tolerably large' 
cavities with thin walls. It is best elieiled by a firm, quick stroke, the patient 
at the time having the mouth open. In those rave instances of almost totaP 
excavation of one lung the percussion note may be amphoric in quality, (b) 
Tlnauscultation the so-called cavernous sounds are heard: (1) Various grades ' 
or modified breathing—blowing or tubular, cavernous or amphoric. There 
may be a curiously sharp hissing sound, as if the air was passing from aAi 
narrow opening into a wide space. In very large cavities both inspiration 1 ' 
and expiration may be typically amphoric. (2) There are coarse bubbling 
rales which have a resonant quality, and on coughing may have a metallic 
or ringing character. On coughing they are often loud and gurgling. Ini 
very large thin-walled cavities, and more rarely in medium-sized cavities, 
surrounded by recent consolidation, the rill os may have a distinctly amphoric ^ 
echo, simulating those of pneumothorax. There are dry cavities in which no 
rales are heard. (3) The vocal resonance is greatly intensified, and whispered 
pectoriloquy is clearly heard. In large apical cavities the heart-sounds are 
well heard, and occasionally there may be an intense systolic murmur, prob¬ 
ably always transmitted to, and not produced, as has been supposed, in the 
cavity itself. In Jarge excavations of the ..left, apex the heart, impulse may 
cause gurgling sounds or clicks synchronous with the systole. They may- 
even be loud enough to be heard at a little distance from the chest wall, i 
large cavity wit h_ smo oth walls an d thin fluid conte nts may give flin-uiiraiipJ 
sion sound w hanT.he trunk, ia~ahruptlv shaken fWalshel. and even thneoin 


SOUnd m°y jjffi 

Pseudo-cavernous signs may be caused by an area of consolidation near a 
large bronchus. The condition may be most deceptive—the high-pitched or 
tympanitic percussion note, the tubular or cavernous breathing, and the reso¬ 
nant rkles, simulate closely those of cavity. 


3. Complications of Pulmonary Tuberculosis. 

■ (1) In the Resi’XIiatoey System. —The larynx is rarely spared in chronic 
pulmonary tuberculosis. The first symptom may be huskiness of the voice. 
There are pain, particularly in swallowing, and a cough which is often wheez- 
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ing, and in the later stages very ineffectual. Aphonia and dysphagia are the 
two most distressing symptoms of the laryngeal involvement. When the epi¬ 
glottis is seriously diseased and the ulceration extends to the lateral wall of 
the pharynx, the pain in swallowing may be very intense, or, owing to the 
imperfect closure of the glottis, there may be coyghing spells and regurgit% 
tion of food through the nostrils. Bronchitis and tracheitis are almost invajjp 1 
able accompaniments. 

Pneumonia is a not infrequent terminal complication of chronic phthi§p[ 
It may run a perfectly normal course, while in other instances resolution rs^p 
be delayed, and one is in doubt, in spite of the abruptness of the onset)” is i 
to the presence of a simple or a tuberculous pneumonia. - - 

Emphysema of the uninvolvcd portions of the lung is a common feature, 
rarely producing any special symptoms. There are, however, cases of chronic 
tuberculosis in which emphysema dominates the picture, and in which the 
condition comes on slowly during a period of many years. (General subcu¬ 
taneous emphysema, which has been met with in a few rare cases, is due either 
to perforation of the trachea or to the rupture of a cavity closely adherent to 
the chest wall.) 

Gangrene of the lung is an occasional event in chronic pulmonary tuber¬ 
culosis, due in almost all instances to sphacelus in the walls of the cavity, 
rarely in the lung-tissue itself. 

Complications in the Pleura .—A dry pleurisy is a very common accom¬ 
paniment of the early stages of tuberculosis. It is always a conservative, use¬ 
ful process. In some cases it is very extensive, and friction murmurs may 
be heard over the sides and back. The cases with dry pleurisy and adhesions 
are of course much loss liable to the dangers of pneumothorax. Pleurisy 
with effusion more commonly precedes than occurs in the course of pulmonary 
tuberculosis. Still, it is common enough to meet with cases in which a sero¬ 
fibrinous effusion arises in the course of the chronic disease. There are cases 


in which it is a special feature, and it often, I think, favors chronicity. A 
patient may during a period of four or live years have signs of local disease 
at one apex with recurring effusion in the same side. Owing to adhesions in 
different parts of the pleura, the effusion may he encapsulated. Haemorrhagic 
effusions, which are not uncommon in connection with tuberculous pleurisy, 
are comparatively rare in chronic phthisis. Chyliform or milky exudates are 
sometimes found. Purulent effusions are not frequent apart from pneumo¬ 
thorax. 1 An empyema, however, may occur in the course of the disease or as 
a sequence of a sero-fibrinous exudate. Pneumothorax is an extremely com¬ 
mon complication. Of 49 cases at the Johns Hopkins Hospital, 23 were 
tuberculous (Emerson). It may prove fatal in twenty-four hours. In other 
instances a pyo-pneumothorax follows and the patient lingers for weeks or 
months. In a.ibird group of cases it seems to have a beneficial effect on the 
course of the disease. 


(2) Symptoms hkfebablu to otiiee OsGAtfs.—(a) Cardio-vascular.— 
The retraction of the left upper lobe exposes a large area of the heart. ■ In 
thin-chested subjects there may be pulsation in the second, third, and fourth 
interspaces close to the sternum. Sometimes with much retraction of the 
left upper lobe the heart is drawn up. A systolic murmur over the pulmo¬ 
nary area is common in all stages of phthi^ Apical murmurs are also not 
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infrequent and may be extremely rough and harsh without necessarily indi¬ 
cating that endocarditis is present. The association of heart-disease with 
phthisis is not, however, very uncommon. As already mentioned, there were 
.12, instances of endocarditis in 216 autopsies. ATlie arterial tension is usually 
Mfsr in phthisis and the capillary resistance lessened so that the pulse is often 
4ptl and soft even in the later stages of the disease. The capillary pulse is 
jjiBtinfraqnenMy met with, and pulsation of the veins in the back of the hand 
jHpWaaionally to be seen. 

K : 3i(b) Blood Glandular System .—The early anajmia has already been noted. 
Iff is often more apparent than real, a ehloro-ana?mia, and the blood-count 
rarely sinks below two millions per cubic millimetre. 

The blood-plates are, as a rule, enormously increased and are seen in the 
withdrawn blood as the so-called Schultze's granule masses. Without any 
significance, they are of interest chiefly from the fact that every few years 
some tyro announces their discovery as a new diagnostic sign of phthisis. 
The leucocytes are greatly increased, particularly in the later stages. 

(c) Gastro-intestinal System.—A 'lie tongue is usually furred, but may 
be clean and red. j Small aphthous ulcers are sometimes distressing.' A red 
line on the gums, h symptom to which at one time much attention was paid 
as a special feature of phthisis, occurs in other cachectic states. .^Extensive 
tuberculous disease of the pharynx, associated with a similar affection of the 
larynx, may interfere seriously with deglutition and prove a very distressing 
and intractable symptom. II. M. Hayes has studied the/saliva and finds a 
marked impairment in its digestive powers. 

Tuberculosis of the stomach is rare. Ulceration may occur as an acci¬ 
dental complication and multiple catarrhal ulcers are not uncommon. Inter¬ 
stitial .and parenchymatous changes in the mucosa are common (possibly asso¬ 
ciated with the venous stasis) and lead to atrophy, but these can not always 
be connected with the symptoms, and they may be found when not expected. 
On the other hand, when the gastric symptoms have been most persistent the 
mucosa may show very little change. It is impossible always to refer the 
aopjcgxia, nausea, and vomiting of consumption to local conditions. The 
hectic, fever and the neurotic influences, upon which Immcrmann lays much 
stress, must be taken into account, as they play an important role. The organ 
is often dilated, and to muscular insufficiency alone may be due some of the 
cases of dyspepsia. The condition of the gastric secretion is not constant, 
and the reports are discordant. In the early stages there may be superacidity; 
later, a deficiency of acid. 

Anorexia ia often a marked symptom at the onset; there may-ba-positive 
loathing of food, and even small quantities cause nausea. Sometimes, with¬ 
out any nausea or distress after eating, the feeding of the patient is a daily 
battle. When practicable, Debove’s forced alimentation is of great benefit 
in such cases. Nausea and vomiting, though occasionally troublesome at an 
early period, are more marked in the later stages. The latter may be caused 
by the severe attacks of- coughing. S. II. Habershon refers to four .different! 
causes the vomiting in phthisis: (1) central, as from tuberculous rneninj 
gitis; (2) prQfflgujq,Qn.the.Yagi by caseous glands; (3) stimulation fromtM 
peripheral branches of the vagus, either pulmonary, pharyngeal, or gaStnej 
and (4) mechgnjcal causes. .* 
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Of the intfsiiaal 'symptoms /diaaJjgea is the most serious. It may come,-' 
on early, but is more usually a symptom of the laigr stages, and is associ-’l 
ated with in]pp.rnti/)n J particularly of the large bowel. Extensive ulceration 
of the ileum may exist without any diarrhoea. The associated catarrhal 
condition may account in part for it, and in some instances theia mvloid de gen- 
eration of the mucous, membrane. 

(d) Nervous System. —(1) Focal lesions due to the development of coarse 
tubercles and areas of- iulmmilnua mftnmg n^nnephalit.iw. i Aphasia, for in¬ 
stance, may result from the growth of meningeal tubercles in the fissure of 
Sylvius, or even hemiplegia may occur. The solitary tubercles are more com¬ 
mon in the chronic phthisis of children. (2) Basilar meningitis is an occa¬ 
sional complication. It may be confined to the brain, though more commonly 
it is a (3) cercbro-spinal meningitis, which may come on in persons without 
well-marked local signs in the chest. Twice have I known strong, robust 
men brought into hospital with signs of cerebro-spinal meningitis, in whom 
the existence of pulmonary disease was not discovered until the post mortem. 
(4) Peripheral neuritis, which is not common, may cause an extensor paraly¬ 
sis .of the arm or leg, more commonly the latter, with foot-drop. It is usually 
a late manifestation. (5) McntaL,symptoms. It was noted, even by the 
older writers, that consumptives had a peculiarly hopeful temperament, and 
the spes phthisica forms a curious characteristic of the disease. Patients, 
with extensive cavities, high fever, and too weak to move will often make 
plans for the future and confidently expect to recover. 

Apart from tuberculosis of the brain, there is sometimes in chronic phthi¬ 
sis a form of insanity not unlike that which occurs in the convalescence from 
acute affections. 

(e) A remarkable hypertrophy of the mammary gland may occur in pul¬ 
monary tuberculosis, most commonly in males. It may be only on the affected 
side. It is a chronic interstitial, non-tuberculous mammitis (Allot). Mas¬ 
titis adolesccntium, not very uncommon, is not necessarily suggestive of pul¬ 
monary tuberculosis. 

(/) Oenito-urinary System .—The urine presents no special peculiarities 
in amount or constituents. Fever, however, has a marked influence upon it. 
Albumin is met with frequently and may be associated with the fever, or is 
the result of definite changes in the kidneys. In the latter case it is more 
abundant and more curd-like. . Amyloid disease of the kidneys is not uncom¬ 
mon. Its presence is shown by albumin and tube-oasts, and sometimes by a 
great increase in the amount of urine. In other instances there is dropsy, and 
the patients have all the characteristic features of chronic Bright’s disease. 

Pus in the urine may be due to disease of the bladder or of the pelves 
of the kidneys. In some instances the entire urinary tract is involved. In 
pulmonary phthisis, however, extensive tuberculous disease is rarely found 
in the urinary organs. Bacilli may occasionally be detected in the pus. 
" Hematu ria is not a very common symptom. It may occur occasionally as .a 
result or congestion of the kidneys, and pass off leaving the urine albuminous. 
In other instances it results from disease of the pelvis or of the bladder, and 
is associated either with early tuberculosis of the mucous membranes or more 
commonly with ulceration. In any medical clinic the routine inspection of 
the testes for .tubercle will save two or three mistakes a year. 
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(g) Cutaneous System. —The skin is often dry and hush. Local tube r¬ 
c les o ccasionally occur on the hands. There may be pigmentary staining, 
the chloasma phthisicorum, which is more common when the peritonaeum is 
involved. Upon the chest and back the brown stains of pityriasis versicolor 
are very frequent. The,.hair of the head and beard may become dry and 
lanky. The terminal phalanges, in. chronic cases, b«jame.xlubbed ani-the 
pTs incurvated—the JJLippscraUc fingers. A remarkable and unusual com- 
pfieaHoh Is general emphysema, which may result from ulceration of an 
adherent lung or perforation of the larynx. 

Diagnosis.—The early diagnosis of pulmonary tuberculosis is of such vital 
importance to the patient that every possible means should bo taken to recog¬ 
nize the disease before it has made much headway. The truth is, a majority 
of the cases come before us when the lesion is already advanced, as indi¬ 
cated by the physical signs. The following points should be specially 
attended to: 

1. General Features .—Failing health, loss in weight and anaemia, with 
sli ght co neh. particularly at night, are rarely absent. It is usually for these 
symptoms that the patient or his friends seek relief. Or there has been a 
slight-haemoptysis. 

2. The Local Examination .—Tn very many cases the physical signs are 
quite well marked, deficient expansion, the prominence of one clavicle, the 
changes in the percussion note, the changes in the respiratory murmur, and 
the clicking rales. In other instances the physical signs are indefinite, and 
it is not possible to say after the most careful examination that there Is a 
suspicious focus in either lung. 

3. Examination of the Sputum .—"Bacilli and elastic tissue may be pres¬ 
ent without definite physical signs. They may come from a very small focus 
not discoverable on examination. In a great majority of early cases repeated 
inspection of the sputum is the most important diagnostic measure. It is 
very often difficult to get the sputum in incipient cases. 

4. Tuberculin may be given or the ophthalmic reaction tested. 

5. The agglutination and serum diagnosis, as practised by Arloing and 
Courmont, may turn out to be of great service in doubtful cases. 

4. Fibroid Phthisis. 

In their monograph on Fibroid Diseases of the Lung (1894) Clark, Had¬ 
ley and Chaplin make the following classification: 1. Fuje fibroid; fibroid 
phthjsis—a condition in which there is no tubercle. 2. TubercglO-fibroid dis¬ 
ease—a condition primarily tuberculous, but which has run a fibroid course. 
3.~Fibro-tuberculous disease—a condition primarily fibroid, but which has 
become tuberculous. The tubcrculo-fibroid form may come on gradually as a 
s equence of a chronic tuberculous broncho-pneumonia, or follow a chronic 
tuberculous pleurisy. In other instances the process supervenes upon an ordi¬ 
nary ulcerative phthisis. The disease becomes limited to one apex, the cavity 
is surrounded by layers of dense fibrous tissue, the pleura is thickened, and 
the lower lobe is gradually invaded by the sclerotic change. Ultimately a 
picture is produced little if at all different from the condition known.as 
cirrhosis of the lungs. It may even be difficult to say that the process is 
tuberculous, but in advanced cases the bacilli are usually present in the walls 
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of the cavity at the apex, or old, encapsulated caseous areas, are present, 
there may be tubercles at the apex of the other lung and in the broncl&iu* 
glands. Dilatation of the bronchi is present; the right ventricle, sometime^ 
the entire heart, is hypertrophied. 

The disease is chronic, lasting from ten to twenty or more years, durldj^ 
which time the patient may have fair health. 

The chief symptoms are cough, often paroxysmal in character and moat , 
marked in the morning, and dyspnoea on exertion. The expectoration is puru- ’ 
lent, and in some instances, when the bronchiectasis is extensive, fetid. There 
is rarely any fever. 

The physical signs are very characteristic. The chest is sunken and the 
shoulder lower on the affected side; the heart is often drawn over and dis¬ 
placed. If the left lung is involved there may he an unusually large area of 
cardiac pulsation in the third, fourth, and fifth interspaces. Heart-murmurs 
are common. There are dulness over the affected side and deficient tactile 
fremitus. At the apex there may be well-marked cavernous sounds; at the 
base, distant bronchial breathing. The condition may persist for years. In 
some cases the other lung becomes involved, or the patient has repeated attacks 
of hffit p optyBis. in one of which he dies. As a result of the chronic suppura¬ 
tion, amyloid-degeneration of the liver, spleen, and intestines may take place; 
dropsy frequently supervenes from failure of the right heart. 

A more detailed account is found under Cirrhosis of the Lung, with which 
this form is clinically identical. 

Concurrent Infections in Pulmonary Tuberculosis.—It has long been 
known that in pulmonary tuberculosis organisms other than the specific bacilli 
are present, particularly Micrococcus lanceolatus, Streptococcus pyogenes, and 
Staphylococcus aureus ; less frequently Bacillus pyocyaneus. 

A.majority of all eases of pulmonary tuberculosis are combined infec¬ 
tions; streptococci and pneumococci may be found in the sputa, and the 
former have been isolated from the blood. Pruddcn, who has very carefully 
studied this question, arrives at the following conclusions: The.pulmonary 
lesions of tuberculosis are subject to variations depending largely on the dif¬ 
ferent modes of distribution of the bacilli, whether by the blood-vessels or 
through the bronchi, and also whether a concurrent infection with other 
organisms has taken place. The pneumonia complicating tuberculosis may 
be the direct result of the tubercle bacillus or its toxins, or it may follow 
secondary infection with other germs, particularly the Streptococcus pyogenes, 
the Micrococcus lanceolatus, and the Staphylococcus pyogenes. The frequency 
of this secondary infection and the relative significance of these germs are 
not yet fully decided. The introduction of the tubercle bacilli into the lungs 
of a rabbit through the trachea induces the various phases of pulmonary tuber¬ 
culosis, but cavity formation is rare. If, on the other hand, into the lungs 
of a rabbit which are the seat of extensive consolidation the Streptococcus 
pyogenes is introduced, then cavities form rapidly, and the anatomical picture 
is very similar to that of chronic ulcerative tuberculosis in man. It is very 
probable that in man, too, the effect of contamination with these pus organ¬ 
isms is a very important one in hastening necrosis and softening, and also 
in the chronic cases they doubtless produce in large amounts the toxins which 
are responsible for many of the symptoms of the disease. 
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M+JKieaje* Mfooiated with Pulmonary Tuberculosis. — Lobar pneumonia is 
P not uncomffiOT: cause of death. It is met with, most frequently indeed, as 
jte&Cininal event in the chronic cases. It may, however, occur early, and bo 
■pfcult to distinguish from an acute caseous pneumonia. The sputa in the 
Utter are rarely rusty, while the fever in the former is more continuous and 
^higher, but in many cases it is impossible to differentiate between the two 
Conditions. 

E The association of tuberculosis and typhoid fever has already been dis- 
laSsed (page 90). . 

Erysipelas not infrequently attacks old poitrinaircs in hospital wards and 
almshouses. There are instances in which the a ttack scems- to he beneficial, 
a s'the cough les sens and the symptoms ameliorate. It may, however, prove 
fatal. 


The eruptive fevers, particularly measles, f requently precede, but rarely 
occur in the course of pulmonary tuberculosis. In the revaccination of a 
tuberculous subject the vesicles run a normal course. 

Fistula in ano is associated with phthisis in an interesting manner. In 
a majority of such cases it is a tuberculous process. The generaljiffectipn, may 
progressrapjdly after anoperaf ion. The question is considered in lubercu- 
losiaViFThealimentary canal. 

Ueart-disease. —Cardiac hypoplasia seems uncommon in tuberculosis, 
though it was much referred to by the older writers. It was present in only 
3 eases in 1,764 autopsies on tuberculous patients (Norris). Eokitansky 
taught that there was an antagonism between valvular lesions and aneurisms 
and tuberculosis. All forms of congenital heart-disease predispose to it, par¬ 
ticularly stenosis of the pulmonary artery. Mitral stenosis, on the other hand, 
has a distinctly inhibitory influence. The two conditions are rarely found 
associated. Endocarditis has already been referred to. A terminal acute 
tuberculosis, particularly of the serous membranes, is not at all uncommon 
in cardiovascular diseases. 


In chronic and arrested phthisis arteriosclerosis and phlebosclerosis are 
not uncommon. Ormerod noted 30 cases of chronic renal disease in 100 


post mortems. 

The association of tuberculosis with chronic arthritis, upon which cer¬ 
tain writers lay stress, finds its explanation in the lowered resistance of these 
patients, and the greater liability to infection in the institutions in wliieh so 
many of them live. 

Peculiarities of Pulmonary Tuberculosis at the Extremes of Life.— (a) 

OJfLJ^e .—It is remarkable how common tuberculosis is in the aged, partic¬ 
ularly in institutions. McLachlan noted 145 cases in which tuberculosis was 
the cause of death in old persons in Chelsea Hospital. All were over sixty 
years of age. The experience at the Salpctri^re is the same. Laennec met 
with a case in a person over ninety-nine years of age. 

At the Philadelphia Hospital, in the bodies of aged persons sent over 
from the almshouse it was extremely common to find either old or recent 
tuberculosis. A patient died under my care at the ago of eighty-two with 
extensive peritoneal tuberculosis. Pulmonary tuberculosis in the aged is 
usually, latent jtnd. runs a slow course. The physical signs are often masked 
by emphysema and by the coexisting chronic bronchitis. The diagnosis may 
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depend entirely upon the discovery of the bacilli and elastic tissue. Conteary 
to the opinion which was held some years ago, tuberculosis is by no means, 
uncommon with senile emphysema. Some of the cases of tuberculosis i|j£ 
the aged are instances of quiescent disease which may have dated from an 
early period. 

(6) Infants i —The occurrence of acute tuberculosis in children has 
already been mentioned, and also the fact that the disease is occasionally con¬ 
genital. Leroux has analysed the statistics of the late Prof. Parrot, em¬ 
bracing 219 cases in children under three years. Of these there were from 
one day to three months, 23; from three to six months, 46; from six to twelve 
months, 63 (a total of 111 under one.ycar); and from one to three years, 108. 
Pulmonary cavities were present in 57 of the cases, and in only 50 was. the 
pulmonary lesion the sole manifestation. At the St. Petersburg Foundling 
Asylum, in the ten years ending 1884, there were 416 cases of tuberculosis 
in 16,581 autopsies. The observations of Northrop, at the New York 
Foundling Hospital, are of special interest in connection with the mode of 
infection. Of 125 cases of tuberculosis on the records of this institution, 
in 34 the ravages were extensive, the seat of the primary affection was not 
clear, and the bronchial glands were large and cheesy. In 20 eases of general 
tuberculosis there were cheesy masses in the bronchial glands and in the lungs. 
In 42 cases of general tuberculosis the only cheesy masses were in the bronchial 
lymph-glands. In 9 cases the tubercles were limited to the bronchial nodes 
and the lungs; the latter containing only discrete miliary bodies, while the 
bronchial glands showed advanced caseation. In 13 cases there was tuber¬ 
culosis of the bronchial nodes only. In most of these cases the patients died 
of infectious diseases. These figures are very suggestive, and point, as already 
not®!, to infection through the bronchial passages as the most common method, 
even in children. Of 500 autopsies in children at the Munich Pathological 
Institute, in 150 (30 per cent) tuberculosis was present and in over 92 per 
cent the lungs were involved (Muller). 

Modes of Death in Pulmonary Tuberculosis. —(a) By asthenia, a gradual 
failure of the strength. The end is usually peaceable and quiet, occasion¬ 
ally disturbed by paroxysms of cough. Consciousness is often retained until 
near the close. 

(6) By asphyxia, as in some cases of acute miliary tuberculosis and in 
acute pneumonic phthisis. In chronic phthisis it is rarely seen, even when 
pneumothorax develops. 

(c) By syncope. This is not conunon. I have known it to happen once 
or twice in patients who insisted upon going about when in the advanced 

.stages of the disease. There may be, but not necessarily, fatty -degeneration 
of the heart. Rapid syncope may follow hemorrhage or may be due to throm¬ 
bosis or embolism of the pulmonary artery, or to pneumothorax. 

(d) From haemorrhage. The fatal bleeding, in chronic, phthisis is due 
to erosion of a large vessel or rupture of an aneurism in a pulmonary cavity, 
most, commonly the latter. Of 26 cases analyzed by S. West, in 11 the fatal 
haemoptysis was due to aneurism, and of 35 cases collected by Percy Kidd, 
aneurism was present in 30. In a case of Curtin’s, at the Philadelphia Hos¬ 
pital, the bleeding proved fatal before hemoptysis occurred, as the eroded 
vessel opened into a capacious cavity. 
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*£$#) cerebral symptoms. Coma may be due to meningitis, less often 
R^t rami a. Death in convulsions is rare. The haemorrhagic pachy-menin- 
jg*S-"wEich occurs in some cases of phthisis occasionally causes loss of con- 
Biousnees, but is rarely a direct cause of death. In one of my cases, death 
feshlted from thrombosis of the cerebral sinuses with symptoms of meningitis. 

V. Tubebctjlosis of the Alimentaby Canal. 

■, (a) Lips. —Tuberculosis of the lip is very rare. It occurs occasionally in 
:he form of an ulcer, either alone or more commonly in association with laryn¬ 
geal or pulmonary disease. Two eases are reported and the literature is 
analyzed in Vcmeuil’s Etudes.* The ulcer is usually very sensitive and may 
be mistaken for a chancre or an epithelioma. The diagnosis may be made in 
cases of doubt by inoculation or the examination of a portion for tuberclo 
bacilli. 

(b) T.QW ue -— The disease begins by an aggregation of small granular 
bodies on the edge or dorsum. Ulceration proceeds, leaving an irregular sore 
with a distinct but uneven margin, and a rough, often caseous base. The 
disease extends slowly and may form an ulcer of considerable size. I have 
known it to be mistaken for epithelioma and the tongue to be excised. It is 
rarely met with except when other organs are involved. The glands of the 
angle of the jaw are not enlarged and the sore does not yield to iodide of 
potassium, which are points of distinction between the tuberculous and the 
syphilitic ulcer. In doubtful cases the inoculation test should be made, or a 
portion excised for microscopical examination. 

(c) The salivary glands belong to that small group of organs of the body 
which seem to possess an immunity; a very few cases have been reported. 

( d) Tubercles of the hard or soft palate nearly always follow extension of 
the disease from neighboring parts. 

(e) Tuberculosis of the Tonsils. —In 7 of 45 consecutive cases in children 
from three months to fifteen years A. Latham demonstrated, by inoculation, 
the presence of tuberculosis of the tonsils either in organs removed by oper¬ 
ation or post mortem. The observation is of interest in connection with the 
views of Schlenker, who claims that the majority of the cases of tuberculous 
cervical glands result from infection with tubercle bacilli which gain admis¬ 
sion by way of the tonsil. A large number of his cases of tuberculous cervical 
adenitis were definitely of a descending variety and associated with tubercu¬ 
losis of these glands. The majority also had pulmonary tuberculosis, and he 
regards surface infection of the tonsil by tuberculous food and sputum far 
more common than infection by way of the circulation. The disease may 
occur as a superficial ulceration. More commonly there is an infiltration of 
the tonsil with miliary tubercles, which produces a greater or less hypertrophy 
which it is practically impossible to distinguish from an ordinary enlargement 
of the tonsil without a microscopical examination. Hugh Walsham’s observa¬ 
tions on the frequency of infection of the tonsils in pulmonary tuberculosis 
hare been referred to. 

(/) Pharynx. —In extensive laryngeal tuberculosis an eruption of miliary 
granules on the posterior wall of the pharynx is not very uncommon. In 


* Tome iii, Paso. L 
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chronic phthisis an ulcerative pharyngitis, due to extension of tho disease 
from the epiglottis and larynx, is one of the most distressing of complica¬ 
tions, rendering deglutition acutely painful. Adenoids of the naso-pharynx 
may be tuberculous, as shown by Lermoyez. Macroscopically, they do not 
differ from the ordinary vegetations found in this situation. - 

(g) A few ipstances occur in the literature of tuberculosis of the oesoph¬ 
agus. The condition is a pathological curiosity, except in the slight exten¬ 
sion from the larynx, which is not infrequent; but in a case in my wards de¬ 
scribed by Flexnor the ulcer perforated and caused purulent pleurisy. The 
condition has been fully considered by Claribel Cone, who has described a 
second case from the Johns Hopkins Hospital (Bulletin, November, 1891'). 

(h) Stomach .—Many cases are reported which are doubtful. Primary 
disease is unknown. Marfan was able to collect only about a dozen authentic 
cases. Perforation of the stomach occurred six times, thrice by a tuberculous 
gland. In Oppolzer’s case an ulcer of the colon perforated the organ. In 
Musser’s case there was a large tuberculous ulcer 3 X li inches in- extent. 
Three cases have been described from my wards by Alice Hamilton (J. H. H. 
Bulletin, April, 1897). 

(t) Intestines .—The tubercles may bo (1) primary in the mucous mem¬ 
brane, or more commonly (2) secondary to disease of the lungs, or in rare 
cases the affection may (3) pass from the peritonseum. 

(1) Primary intestinal tuberculosis occurs most frequently in children, 
in whom it may be associated with enlargement and caseation of the mesen¬ 
teric glands, or with peritonitis. As stated on page 292, there is great dis¬ 
crepancy in the statistics on this point—German 4 per cent, American 1 per 
cent, English 18 per cent—and the question needs careful study. Biedert 
gives 16 eases in 3,104 instances of tuberculosis in children. In adults pri¬ 
mary intestinal tuberculosis is rare, occurring in but 1 instance in 1,000 
autopsies upon tuberculous adults at the Munich Pathological Institute; but 
now and then cases occur in which the disease sets in with irregular diar¬ 
rhoea, moderate fever, and colicky pains. In a few cases haemorrhage has 
been the initial symptom. Regarded at first as a chronic catarrh, it is not 
until the emaciation becomes marked or the signs of disease appear in the 
lungs that the true nature is apparent. Still more deceptive are the cases in 
which the tuberculosis begins in the caecum and there are symptoms of appen¬ 
dicitis—tenderness in the right iliac fossa, constipation, or an irregular diar¬ 
rhoea and fever. These signs may gradually disappear, to recur again in a 
few weeks and still further complicate the diagnosis. Fatal haemorrhage has 
occurred in several of my cases. Perforation may occur with the formation 
of a pericaecal abscess, or perforation into the peritonaeum may take place, or 
in very rare instances there is partial healing with great thickening of the 
walls and narrowing of the lumen. 

(2) Secondary involvement of the bowels is very common in chronic pul¬ 
monary tuberculosis, e. g., in 566 of the 1,000 Munich autopsies in tuber¬ 
culosis just referred to. In only three of these cases were the lungs not 
involved. The lesionsi are chiefly in the ileum, caecum, and colon. The affec¬ 
tion begins in ihe solitary and agminated glands or on the surface of or 

within the mucosa. The-caseation and necrosis lead to ulcera ti on, . . whic h 

may be very extensive and involve the. greater portion of . the mucosa of .the 
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small bowels. In the ilemn the Foyer’s patches are chiefly involved 
Effi ffffle ulcers may pe ovoidJ^t, in the jejunum and colon they are usually 
Upund or transverse to the long axis. The tuberculous ulcer has the follow- 
jpng characters: (o) It is irregular, rarely ovoid or in the long axis, more 
/frequently gird}ing.tbe bowel; (6) the edges and base are infiltrated, often 
caseous; (c) the submucosa and muscularis arc usually involved; and (d) 
on lie serosa may be seen colonies of young tubercles or a well-marked tuber¬ 
culous lymphangitis. Perforation and peritonitis are not uncommon events 
in' the secondary ulceration. Stenosis of the bowel from cicatrization may 
■ occur; the strictures may be multiple. 

Localized chronic tuberculosis of the ileo-ccecal region is of great impor¬ 
tance. The caecum may present a chronic hyperplastic tuberculosis, which not 
uncommonly extends into the appendix. As a consequence of the changes 
produced a definite tumor-like mass is formed in the right iliac fossa. This 
variesjn size, is usually elongated in a vertical direction, hard, slightly mov¬ 
able, or bound down by adhesions and very sensitive to pressure. The tumor 
simulates more or less closely a true neoplasm of this region, particularly car¬ 
cinoma. The condition is characterized by gradual constriction of the lumen 
of the bowel, periodic attacks of severe pain, and alternating diarrhoea and 
constipation. The extremely localized character of the disease warrants an ex¬ 
ploratory operation, as the results of entcrectomy are remarkably favorable. 
Of 11 cases reported by F. M. Caird 7 recovered. In a second form of this 
disease, occurring less frequently than the former, there is no definite tumor- 
mass to be felt, but a general induration and thickening in the right iliac 
fossa similar to the local changes produced by a recurring appendicitis. In 
this variety a fistula discharging fecal matter occasionally results. Both forms 
may be distinguished from the diseases they simulate by the finding of tubercle 
bacilli in the stools or in the discharge from the fistula when such exists. 

Tuberculosis of the rectum has a special interest in connection with fistula 
in ano, which, according to Spillman’s statistics, occurs in about 3.5 per cent 
of cases of pulmonary disease. In many instances the lesion has been shown 
to be tuberculous. It is very rarely primary, but if the tissue on removal 
contains bacilli and is infective the lungs are almost invariably found to be 
involved. It is a common opinion that the pulmonary symptoms progress rap¬ 
idly after the fistula is cut. This may have some basis if the operation con¬ 
sists in laying the tract open, and not in a free excision. 

(3) Extension from the peritonseum may excite tuberculous disease in the 
bowels. The affection may be primary in the peritonaeum or extend from the 
tubes in women or the mesenteric glands in children. The coils of intestines 
become matted together, caseous and suppurating foci develop between the 
folds, and perforation may take place between the coils. 


VI. Tuberculosis or the Liver. 

This organ is very constantly involved in (1) Miliary tuberculosis. This 
is seen in acute generalized tuberculosis, though the granules may be small 
and have to be looked for very carefully. In chronic tuberculosis miliary 
tubercles are not at all uncommon in the liver. (2) Solitary tubercle. Occa¬ 
sionally large tuberculous masses are found in the organ, sometimes associated 
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with perihepatitis, sometimes with tuberculous peritonitis, and in children 
with tuberculous adenitis. In a few cases the masses are very large, though it 
is only in exceptional cases that the tumor can be felt through the abdominal 
wall. Occasionally the solitary tubercle becomes infected with pus organis^os, 
softens and forms an abscess. (3) Tuberculosis of the bile ducts ; 
cuIqus cavities,in the liver. This is by far the most .ch ar acte r istic tuberpu-^ 
lous change in the organ, and is nat-uncnmaum. It was well describedvby.. 
Bristowe in 1858. The liver is enlarged, and section shows numerous small* 
cavities, which look at first like multiple abscesses in suppurative pylephlebitis, 
but the pus is bile-stained and the whole process is a local tuberculous cholan¬ 
gitis. (4) Tuberculous- cirrhosis. With the eruption of miliary tubercles 
there may be slight increase in the connective tissue, which is overshadowed 
by the fatty change. In all the chronic forms of tubercle in this organ there 
may be fibrous overgrowth. Hanot, who has described several varieties, states 
that the condition may be primary. I' janti a sll y it is .very .rare, exgggt. in 
connection with chronic tuberculous peritonitis-and .perihepatitis, when the 
organ may be much deformed by a sclerosis involving the portal canals and 
the capsule, which may be greatly involved in a polyserositis. 

VII. Tuberculosis of the Brain and Cord. 

Tuberculosis of the brain occurs as (a) an acute miliary infection caus¬ 
ing meningitis and acute hydrocephalus; (6) as a chronic meningo-encepha- 
liiis, usually localized, and containing small nodular tubercles; and (c)_as 
the so-called solitary tubercle. Between the last two forms there are all 
gradations, and it is rare to sec the meninges uninvolved. The acute variety 
has already been considered. I shall here consider the chronic form, which 
conies on slowly and has the clinical characters of a tumor. 

It is most common in the young. Of 148 cases collected by Pribram-11$ 
were under fifteen years of age. Other organs are usually involved, partic¬ 
ularly the lungs, the bronchial glands, or the bones. In rare instances n( 
tubercles are found elsewhere. They occur most frequently in the cerebellum 
next in the cerebrum and then in the pons. The growths are often multiple 
in 100 out of 183 cases (Gowers). They range in size from a pea to a wal 
nut; large tumors occasionally occur, and sometimes an entire lobe of th 
-cerebellum is aSected. On section the tubercle presents a grayish-yellow 
caseous appearance, usually firm and hard, and encircled by a transluoenl 
softer tissue. The centre of the growth may be semi-diffluent. As in othe 
localities the tubercle may calcify. The tumors are as a rule attached to th 
meninges, often to the pia at the bottom of a sulcus so that they look in 
bedded in the brain-substance. About the longitudinal fissure there may 1 
an aggregation of the growths, with compression of the sinus, and the formi 
tion of a thrombus. The tuberculous tumor not infrequently excites acuf 
meningitis. In localized meningo-encephalitis the pia is thickened, tube 
cles are adherent to the under surface and grow about the arteries. It is ofte 
combined with cerebral softening from interference with the circulation. Sc 
eral of the most characteristic instances which I have seen were on tl 
meninges covering the insula. This form may occur in pulmonary tuberc 
losis, causing hemiplegia or aphasia which may persist for months. 
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The symptoms of tuberculous growths in the brain are those of tumor, 
and will be considered in the section on the brain. 

In the spuutl.cord the same forms are found. The acute tuberculous men¬ 
ingitis has been considered and is almost always cerebro-spinal. The solitary 
tubercle of the. .cord, is rare. Herter has reported 3 cases and collected 24 
from the literature. It was secondary in all save one case. The symptoms 
are those of spinal tumor or meningitis. • 


VIII. Tuberculosis of tite Genito-ubtnaby System. 

The studies of the past few years, and particularly the work of surgeons 
and gynaecologists, have taught us the great importance of tuberculosis of this 
tract. Any part of the genilo-urinary system may be invaded. The suc¬ 
cessive involvement of the organs may be so rapid that unless the ease has 
been seea..fiarly it may lie impossible to state wilh any degree of certainty 
which has been the primary seat of infection. There may be simultaneous 
involvement of various portions of the tract. In tuberculosis of the genito¬ 
urinary system one always has to bear in mind the possibility of latent dis¬ 
ease elsewhere in the body. As Bollinger says, tubercle bacilli may gain 
admission at some part of the respiratory tract without producing any lesion 
at the point of entrance, and finally reach a bronchial gland, where they 
set up a tuberculous process of extremely slow development without producing 
any symptoms. From this point bacilli may enter the blood stream and lodge 
in the epididymis or testicle proper, and produce nodules which are readily 
discovered, owing to the ease with which these parts are examined. Such a 
case might be quite easily mistaken for one of primary genital tuberculosis, 
whereas the true primary tuberculous focus is far distant. 

Infection of the genito-urinary tract occurs in various ways: 

1. By Hereditary Transmission .—It has been met with in the foetus. The 
comparative frequency of tuberculosis of the testicle in very young children 
suggests very strongly that the uro-genital organs may be involved as a result 
of direct transmission of the disease from the parents. 

2. By infection from areas of tuberculosis already existing in the patient. 

(а) Infection through the Blood .—In many cases uro-genital tuberculosis 
is found at autopsy associated with disease of some distant organ, particu¬ 
larly the lungs, and it would appear most probable that in them infection has 
been through the blood-vessels. Jani’s observations, which were published by 
Weigert after the author’s death, strongly support this theory. In studying 
sections of the genital organs of patients who died of pulmonary tuberculosis, 
he found tubercle bacilli in 5 out of 8 cases in the testicle, and in 4 out of 6 
cases in the prostate, without in any instance finding microscopical evidences 
of tubercles in these organs. The bacilli lay, in the testis, partly within and 
partly close beside the cellular and granular contents of the seminal tubules, 
while in the prostate they were always situated in the neighborhood of the 
glandular epithelium. 

(б) Infedigji from the Peritonaeum .—This source of infection, in both 
men ancT women, is much more frequent than is commonly supposed. The 
intimate relationship between the peritonajum and bladder in both subjects, 
mid with the vesicahe seminales and vasa deferentia in the male, allows of 
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a ready way of invasion of these organs by direct extension of the disease. 
The peritonaeum is a frequent source of genital tuberculosis in the female. 
No doubt many cases of tuberculosis, of. .the dfallopian tubes originate from 
this source. The fact that the fimbriated extremity of the tube is often'MBit', 
seriously involved points rather strongly in this direction, although the fwrc 
might bo taken as a point in favor of blood infection, favored by its greaM; 
vascularity. Various observations go to show that the action of the cSk 
lining the lumina of the Fallopian tubes tends to attract particles introd-atwfc 
into the peritoneal cavity. Jani’s observation is very interesting in this'$16- 
nection, as showing the possibility of tubercle bacilli entering the tubes frhtfi 
the peritoneal cavity without there being any tuberculous peritonitis.-- ‘He 
found typical tubercle bacilli in the lumen, in sections of a normal Fallopian 
tube, in a woman who died of pulmonary and intestinal tuberculosis. The 
explanation advanced was that the bacilli made their way through the thin 
peritoneal coat from one of the intestinal ulcers, thus reaching the peritoneal 
cavity, and thence were attracted into the Fallopian tube by the current pro¬ 
duced by the action of the cilia lining the lumen. The intimate relationship 
between tuberculous peritonitis and tuberculosis of the Fallopian tubes is 
shown in the fact that the latter are affected in from 30 to 40 per cent of 
the cases. 

(c) Infection from other Organs by Direct Extension .—The occurrence 
of direct extension from the peritoneum has already been mentioned. In 
tuberculous ulceration of the intestine or rectum adhesions to the bladder 
in the male or to the uterus and vagina in the female may occur, with result¬ 
ing fistulse and a direct extension of the disease. Perirectal tuberculous 
abscesses may lead to secondary involvement of some portion of the genito¬ 
urinary tract. It must not be forgotten that tuberculosis of the vertebra 
may be followed by tuberculosis of the kidney as a result of direct extension 
of the disease. 

3. By Infection from Without .—Whether uro-genital tuberculosis maj 
occur as a result of the entrance of tubercle bacilli into the urethra or vagim 
is still a disputed question. That bacilli gain admission to these passages dur 
ing coitus with a person the subject of uro-genital tuberculosis, or by the us< 
of foul instruments or syringes, seems quite probable. The possibility o 
genital tuberculosis occurring in the female as a result of coitus with a mat 
the subject of tuberculosis in some portion of the genito-urinary system wa 
first suggested by Cohnheim, who stated, however, that it rarely, if evei 
occurred. Gartner’s experiments have been referred to. 

In a patient with intestinal tuberculosis the tubercle bacilli might acci 
dentally reach the urethra or vagina from the rectum. 

Uro-genital tuberculosis is commonest between the ages of twenty an* 
forty years—that is, during the period of greatest sexual activity. Males ar 
affected much more frequently than females, the proportion being 3 to f 
This'great difference is no doubt partly due to the more intimate relationshi 
between the urinary and genital systems in the former than in the latter. I 
the male the urethra forms the common outlet for the two systems, while i 
the female there is a separate outlet for each. 

Oncejhe uro-genital tract has been invaded, the disease is likely to spies 
rapidly*, and the method of extension is an important one. Quite frequentl 
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there ; is direct extension, as when the bladder is involved secondarily to the 
Ipdfiey by passage of the disease along the ureter, or where the tuberculous 
tjacbc&S extends along the vas deferens to the vesiculoe scminales. No doubt 
qgjjrface inoculation occurs in some instances, and to this cause may be attrib- 
£psd a certain percentage of cases of vesical and prostatic disease following 
^jAatculosis of the kidney. Although this probability is acknowledged, there 
element of doubt as to the possibility of the kidney becoming affected 
'^pndarily to the bladder or prostate by the direct passage of the bacilli up 
tife lumen of one ureter; for in such a case we have to supposo that a non- 
niotile bacillus, contrary to the laws of gravity, ascends against an almost 
co nsfan t current of urine flowing in the opposite direction. The lymphatics 
may‘afexd-a. means for the spreading of the disease, but in a greater number 
of cases than is generally supposed it takes place by way of the blood-vessels. 
Cystoscopic examinations of the bladder not infrequently show the presence 
of tubercles beneath the mucous membrane before there is any evidence of 
superficial ulceration—a fact suggesting strongly a blood infection. 

The discovery of tubercle bacilli in the urine and the obtaining of tuber¬ 
culous lesions in animals as a result of inoculation with the urinary sedi¬ 
ment afford us the only positive evidence of genito-urinary tuberculosis. So 
far there are no authentic-accounts of tubercle bacilli having been found in the 
semen of men with tuberculosis of the testicle or vesieula) scminales. Owing 
to the fact that the smegma bacillus has the same staining reaction as the 
tubercle bacillus, and, morphologically, is practically indistinguishable from 
it, the greatest care must be used in obtaining (he specimen of urine for 
examination, to eliminate, if possible, all chances of contamination. Thus 
the urine examined must be a catheterized specimen, and even then one runs 
the risk of carrying back into the bladder on the end of the cathctcr*a few 
bacilli which may be washed out in the stream of urine and be mistaken for 
tubercle bacilli in the sediment. By Bunge and Trautenroth’s method of 
staining the two organisms can probably be definitely differentiated, but the 
safer plan is to immediately inoculate one or more guinea-pigs with some of the 
suspected urine. If tubercle bacilli be present the animals will manifest 
tuberculous lesions in from three to five weeks. 

Tubekcot.obis of the Kidneys (Phthisis renum ).—In general tuber¬ 
culosis the kidneys frequently present scattered miliary tubercles. In pul¬ 
monary tuberculosis it is common to find a few nodules in the substance of 
the organ, or there may be pyelitis. In the first 17,000 admissions to the 
medical wards of the Johns Hopkins Hospital there were 1,085 cases of tuber¬ 
culous infection. In 17 of these a clinical diagnosis of renal tuberculosis 
was made. Walker analyzed the first 1,369 autopsies in the same hospital 
and found that 784 had tuberculosis in some part of the body. In all there 
were 61 cases of renal tuberculosis. Of 482 cases of pulmonary tuberculosis 
showing symptoms during life, one or both kidneys were involved in 23. 
There were 36 cases of acute general miliary tuberculosis, and in every instance 
the kidney was affected. The 2 other cases of renal tuberculosis occurred in 
patients with latent disease. Primary tuberculosis, pf the kidneys is not very 
rare, but in no instance in the above series did Walker demonstrate a primary 
infection, in the kidney. The tuberculous process was primary in some other 
part of tiie genito-urinary tract in 6 cases. In a majority of the cases the 
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process involves the pelvis and the ureter as well, sometimes the bladder ab2* 
prostate. It may be difficult to say in advanced cases whether the disease 
has started in the bladder, prostate, or vesicles, and crept up the ureters, 
or "whether it started in the kidneys and proceeded downward. In a majority 
of cases, I believe, the latter is true, and the infection is through the blood. 
Walker thinks that a hacmatogenous infection takes place in 90 per cent of the 
cases, and that this is the channel of infection in the majority of instances 
where renal follows vesical tuberculosis rather than along the ureter. One 
kidney alone may be involved, and the disease creeps down the ureter and 
may only extend a few millimetres on the vesical mucosa., A man with aortic 
insufficiency, who had no lesions in the lungs, presented a localized patch in 
the pelvis of the kidney, involving a pyramid, while the ureter, 5 cm. from the 
bladder and at its orifice, was thickened and tuberculous. The prostate 
showed an area of caseation. The process is most common between twenty 
and thirty years of age, but it may occur at the extremes of ago. In a series 
of 386 cases collected by Walker in which the sex was stated, 182 of the 
patients wore males and 204 females. The joint statistics of Guillard, Tuffior, 
and Albarran include 2-16 cases of chronic tuberculosis, of which 112.. were 
female^ and 69 males. In the earliest stage, which may be met with acci¬ 
dentally, the disease is seen to begin in the pyramids and calyces. Negrosis 
and caseation proceed rapidly, and the colonies of tubercles start throughout 
the pyramids and extend upon the mucous membrane of the pelvis. As a 
rule, from the outset it is a tuberculous pyo-nephrosis. The renal infection 
may result from direct extension of the disease from a tuberculous vertebra. 
It may be confined to one kidney, or progress more extensively in one than in 
the other. Of 216 cases in which the side affected was specified, the .light 
kidney was involved in 111, the left in 96, and both together in 9. At autopsy 
both organs are usually found enlarged. In only 3 of the 61 autopsies pre¬ 
viously referred to was the disease unilateral. One kidney may be completely 
destroyed and converted into a series of cysts containing cheesy substance— 
a form of kidney which the older writers called scrofulous. In the putty¬ 
like contents of these cysts lime salts may be deposited. In other instances 
the walls of the pelvis arc thickened and cheesy, the pyramids eroded, and 
caseous nodules are scattered through the organ, even to the capsule, which 
may be thickened and adherent. The other organ is usually less affected, 
and shows only pyelitis or a superficial necrosis of one or two pyramids. 
The ureters are usually thickened and the mucous membrane ulcerated and 
caseous. Involvement of the bladder, vesical® seminales, and testes is not 
uncommon in males. 

The symptoms are those of pyelitis. The urine may be purulgnt for 
years, and there may be little or no distress. Even before the bladder be¬ 
comes involved micturition, is frequent, and many instances are mistaken 
forjystitis. The frequent micturition is in part due to an initial polyuria, 
in part to reflex irritation, but chiefly to a non-tuberculous inflammation 
over the trigone of the bladder. It is usually the earliest and most constant 
symptom. Hmmaturia, of a mild grade, occurs at some time during the course 
of the disease in the majority of the cases. Dull, aching painjn the lumbai 
region pn one side is frequently complained of and may be the first symptom. 
The condition is for many years compatible with fair health. The (suability 
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is shown by the accidental discovery of the so-called scrofulous kidney, con¬ 
verter into cysts containing a putty-like substance. In cases in which the 
disease becomes advanced and both organs are affected, constitutional symp¬ 
toms are more marked. There is irregular fever, with chills and loss of 
highland strgpgth. General tuberculosis is common. In only one of my 
cases were the lungs uninvolved. In a case at the Montreal General Hos¬ 
pital a cyst perforated and caused fatal peritonitis. 

Physical examination may detect special tenderness on one side, or the 
kidney may bo palpable in front on deep pressure; but tuberculous pyelo¬ 
nephritis seldom cuuses a large tumor. Occasionally the pelvis becomes 
enormously distended; but this is rare in comparison with its frequency in 
calculous pyelitis. The urine presents changes similar to those of ordinary 
calculous pyelitis—piis-cells, epithelium, and occasionally definite caseous 
masses. It is nearly always acid in reaction. Albumin is, of course, pres¬ 
ent. Tubercle bacilli may be demonstrated by the ordinary methods. Tube- 
casts are not often seen. 

To distinguish the condition from calculous pyelitis is often difficult. 
Haemorrhage may be present in both, though not nearly so frequently in the 
tuberculous disease. Functional haematuria, to which Senator has given the 
name essential renal licematuria, and Klemperer that of angio-neurotic renal 
h mmatu ria has been a source of error in diagnosis and has led to surgical 
interference. In this condition it is highly probable that bleeding from the 
kidney can occur in the absence of any definite lesion of the organ, although 
Israel denies the existence of such an anomaly. Methylene blue and phlorid- 
zin, given subcutaneously, are held to be of value iu determining the kidney 
affected. The diagnosis rests on three points: (1) The detection of some 
focus of tuberculosis, as in the testes; (2) the presence of tubercle bacilli in 
the sediment; and (3) the use of tuberculin. In woman the kidney involved 
is now easily determined by cathcterizing the ureters after the plan of my 
colleague Kelly. 

The incidence of renal implication in uro-genital tuberculosis may be 
gathered from Orth’s Gottingen material, analyzed by Oppenheim. Of CO 
cases there were 34 in which the kidneys were involved. Posner in 149 cases 
found the bladder involved in 18, and the testes in 8. 

Tuberculosis of the suprarenal capsules will be considered under Addison’s 
Disease. 

Tuberculosis ob the Ureter and Bladder. —This rarely occurs as 
a primary affection, but is nearly’always secondary to involvement of other 
parts, particularly the pelvis of the kidney. In the case of uro-genital tuber¬ 
culosis, above mentioned, in a patient who died of heart-disease, the ureter, 
just where it enters the bladder, showed a fresh patch of tuberculosis. 

Protracted cystitis, which has come on without apparent cause, is always 
suggestive of tuberculosis. The renal regions, the testes, and the prostate 
should be examined with care. It may follow a pyclo-ncphritis, or be asso¬ 
ciated with primary disease of the prostate or vesieulae seminales. Primary 
tuberculosis of the posterior wall of the bladder may simulate stone. 

Tuberculosis op the Prostate and Vesiouilb Seminales. The 
prestate is frequently involved in tuberculosis of the uro-genital tract. In 
Krzyincki’s cases, of 15 males the prostate was involved in 14 and the vesiculse 
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seminalcs in 11. In Orth’s coses the prostate was involved in 18 of 
cases in males. These parts are much more frequently involved than mSEraRi? 
post-mortem statistics indicate. Per rectum the prostatic lobes arCi^wfc^ 
be occupied by hard nodules varying in size from a pea to a bean. is 

great irritability of the bladder, and agonizing pain'in catheterization.^, An 
extremely rare ..lesion is primary urethral tuberculosis, which may sint&ktfc- 
stricture. ' j j ljt 

Tubeecdlosis op the Testes.— This somewhat common affection^al® 
be primary, or, more frequently, is secondary .to tuberculous disease. eH 
where. Many cases occur before the second year, and it is stated to Itoyia 
been met with in the fcetus. In infants it is serious and usually assock « d 
with tuberculous disease in other parts. In 9 cases reported by Hutinel and 
Deschamps, in every one there was a general affection. In 20 cases reported 
by Jullien, 6 were under one year, and G between one and two years old. In 
5 of the cases both testicles were affected. Koplik holds that most of the 
instances of this kind are congenital, in Baumgarten’s sense. In the adult 
the tubercles begin within the substance of the gland, but in children the 
tunica albuginea is first affected. The tubercle does not always undergo 
caseation, but it may present a number of embryonic cells, not unlike a 
sarcoma. 

JW Tubercle of the testes is most likely jq,h&jiQBfaunded.with syphilis. In 
t hq latter the-body of the organ is most often affected, there is less pain, and 
t he o u t lines of-the growth are more nodular and irregular. In obscure peri¬ 
toneal disease the detection of tubercle in a testis has not infrequently led 
to a correct diagnosis. The association of the two conditions is not uncom¬ 
mon. The lesion in the testis may heal completely, or the disease may become 
generalized. General infection has followed operation. Too much stress can 
not be laid on the importance of a routine examination of the testes in hos¬ 
pital patients. 

ToBEBCunosia op thb Fallopian Tubes, Ovabies, and Utebus.— The 
Fallopmu tubes are by far the most frequent seat of genital tuberculosis. 
The disease may be primary and produce a most characteristic form of sal¬ 
pingitis, in which the tubes are enlarged, the walls thickened and infiltrated, 
and the contents cheesy. Adhesion takes place between the fimbrise and the 
ovaries, or the uterus may bo invaded. The condition is usually bilateral. 
It may occur in young children. Although, as a rule, very evident to the 
naked eye, there are specimens resembling ordinary salpingitis, which show 
on microscopical examination numerous miliary tubercles (Welch and Wil¬ 
liams). Tuberculous salpingitis may cause serious local disease with abscess 
formation, and it may be the starting-point of peritonitis. 

Tuberculosis of the ovary is always seconda ry. There may be an erup¬ 
tion of tubercles over the surface in an extensive involvement of the stroma 
with abscess formation. 

Tuberculosis of the uterus is very rare. Only three examples have come 
under my observation, all in connection with pulmonary phthisis. It may 
be primary. The mucosa of the fundus is thickened and caseous, and tuber¬ 
cles may be seen in the muscular tissue. Occasionally the process extends 
to the vagina. 

i Tuberculosis of the placenta is more common than has been supposed. 
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■p|p placentae from tuberculous women, 9 were affected; 5 of these were 
‘■Bnsases'of advanced disease of the lung. The lesions are easily overlooked. 

IX. Tuberculosis of the Mammary Gland. 

.Hendry (Bruns’s Beitragc, viii) has collected 40 cases, 1 of which was 

E e. The disease is most common between the fortieth and sixtieth 
'he breast is frequently fistulous, unevenly indurated, and the nipple 
ted. The fistulas and ulcers present a characteristic tuberculous 
There is also a cold tuberculous abscess of the breast. The axillary 
re affected in about two-thirds of the cases. The disease runs a 
oiirse of months or years. The diagnosis can be made by the general 
appearance of the fistulas and ulcers, and by the existence of tubercle bacilli. 
The prognosis is not bad, if total eradication of the disease be possible. 

In 1836 Bedor described an hypertrophy of the breast in' the subjects 
of pulmonary tuberculosis. As a rule, if one gland is involved, usually on 
the side of the affected lung, as already mentioned, the condition is one of 
chronic interstitial mammitis, and is not tuberculous. 

X. Tuberculosis of tiie Circulatory System. 

(o) Myocardium .—Scattered miliary tubercles are sometimes met with 
in the acute disease. Larger caseous tubercles arc excessively rare. A. Moser 
states that there are only 46 cases on record. There is also a sclerotic tuber¬ 
cul ous m yocarditis. The infection often passes from a mediastinal gland. 

(6) Endocardium .—In 216 autopsies in cases of chronic phthisis I found 
endocarditis in 12. It was present in only 151 among more than 11,000 
autopsies on tuberculous cases (G. \V. Norris)., As a rule, it is a secondary 
form, the result of a mixed infection, so common in pulmonary tuberculosis. 
A true tuberculous endocarditis does, however, occur, directly dependent upon 
infection with the bacillus of Koch. As a rule, it is a vegetative endocardi¬ 
tis, not to be distinguished from that caused by Streptococcus or Staphylo¬ 
coccus. In rare cases, however, caseous tubercles develop. 

(c) Arteries .—Primary tuberculosis of the larger, blood-vessels is very 
rar$ and is usually the result of invasion from without. The disease may, 
however, occur in a large artery and not result from external invasion. In 
a ease of chronic tuberculosis Flexner found a fresh tuberculous growth in 
the aorta, which had no connection with cheesy masses outside the vessel. 
Simmitsky has collected 18 cases of tuberculosis of the aorta. 

In the lungs and other organs attacked by tuberculosis the arteries are 
involved in an acute infiltration which usually leads to^ thrombosis, or tuber¬ 
cles may develop in the walls and proceed to caseation and softening fre¬ 
quently with a resulting haemorrhage. By extension into vessels, particu¬ 
larly veins, the bacilli are widely distributed with the production of miliary 
tuberculosis. 

XI. Diagnosis of Tuberculosis. 

The recognition of the disease rests upon the macroscopical and micro- 
Bc opieal ap pearances of the lesions and the presence of the tuberclc hacilli. 
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Tuberculin Reaction: —(a) Hyppdermic. —In obscure internal *__, _. 

joint, rfljipa and unsuspected tu berculoaifl of the ki dneys this gives most valug' 
able information. In adults-a.milligramme is injected subcutaneously, an$ 
if this has no reaction a larger dose of two or three milligrammes is employed' 
in two or three days. There is often slight local irritation following injection, 
and within ten to twelve hours the febrile reaction begins, the temperatun 
rising from 102° to 104°. (5) Conjunctival Reaction. —CWswtte’s test givS 
very satisfactory results—of 2,894 clinically tuberculous patients, 92(05 per 
cent reacted. A drop of J-l per cent solution of tuberculin is put into the 
conjunctiva, which in infected individuals reacts with a hyperemia, "(e) A 
shin reaction also follows vaccination with tuberculin, but this is not so cer¬ 
tain as the conjunctival reaction. Hamman’s paper on tuberculin in pul¬ 
monary tuberculosis (Arch, of Int. Med., 1908), gives the Johns HdpkinB 
Hospital experience. Influenced by Trudeau, it has been used there fifteen 
or sixteen years in obscure medical and surgical cases with most satisfactory 
results. 


XII. The Prognosis in Tuberculosis. 

The parable of the sower already referred to expresses better than in any 
other way the question of individual predisposition. In a large propor¬ 
tion of us the seed falls by, the wayside. The bacilli are picked up by the 
phagocytes in the air-passages, and never really enter the body. In others 
the seed falling upon a rock or on stony ground withers away as soon 
as it springs up; and such are the cases in which the bacilli gain entrance 
to the bronchial glands and form small foci which rapidly heal. The seed 
which falls among thorns represents the germs which gain entrance to the 
lungs and which grow and cause the characteristic lesions, but the natural 
protective processes limit and control it, and the patient is cured. In the 
last group, in which the seed falls on good ground and springs up and bears 
fruit a hundredfold, are the cases in which the disease progresses and the 
unfortunate victim dies of tuberculosis. The late Austin Flint, facile princeps 
among American students of the disease, called attention to its self-limitation 
and intrinsic tendency to recovery in tuberculosis. Of his 670 cases, 44 recov¬ 
ered, and in 31 the disease was arrested, spontaneously in- 23 of the, first 
group and in 15 of the second. This natural tendency to cure ia. atflfeaore 
strikingly shownin.lymphatic and bone tuberculosis. ' 

The following may be considered favorable circumstances in the progno¬ 
sis of pulmonary tuberculosis :i An early diagnosis^ a good family history, 
^previous good health^a strong digestionya suitable environment, andfan insidi¬ 
ous onset,Jwithout high fever, and without extensive pneumonic consolidation- 1 
Cases beginning with pleurisy seem to run a more protracted and more favor¬ 
able course. Repeated attacks of haemoptysis are unfavorable. When well 
established the course of tuberculosis in any organ is marked by intervals of 
weeks or months in which the fever lessens, the symptoms subsidy and there 
is improvement in the general health. 

In pulmonary cases the duration is extremely variable. Timmuae placed 
the average duration at two years, and for the majority of cases this is perhaps 
a correct estimate. Pollock’s large statistics of over 3,500 cases show a mean 
duration of the disease of ovejfctwo yeare and a half. Williams’s analysis of 
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julMge duration was over seven years. 

and Marriage. —Under th'e subject of prognosis comes the 
of the marriage of persons who have had tuberculosis, or in whose 
'.ft* disease prevails. The following brief statements may be made 
agt^jneference to it: 

Subjects with healed lymphatic or bone tuberculosis ntarry with per- 
fr g fol i mp u n ity and may beget healthy children. It is undeniable, however, 
tpp in such families scrofula, caries of the bone, arthritis, cerebral and pul- 
ipOSi^ tuberculosis are more common. Which is it, “ herddite de graine ou 
hdreditd de terrain,” as the French have it, the seed or the soil, or both ? We 
can not yet say. The risks, however, are such as may properly be taken. 

(b) The question of marriage of a person who has arrested or cured lung 
tuberculosis-» more difficult to decide. In a male, the personal risk is not 
so great; and when the health and strength are good, the external environ¬ 
ment favorable, and the family history not extremely bad the experiment— 
for it is such—is often successful, and many healthy and happy families are 
begotten under these circumstances. In women the question is complicated 
with that of child-bearing, which increases the risks enormously. With a 
localized lesion, absence of hereditary taint, good physique, and favorable 
environment, marriage might be permitted. When tuberculosis has existed, 
however, in a girl whose family history is bad, whose chest expansion is slight, 
and whose physique is below the standard, the physician should, if possible, 
place his veto upon marriage. 

(c) With existing disease, fever, bacilli, etc., marriage should be prohib¬ 
ited. Pregnancy usually hastens the process, though it may be held in abey¬ 
ance. After parturition the disease advances rapidly. There is much truth, 
indeed, in the remark of Dubois: “If a woman threatened with phthisis 
marries, she may bear the first accouchement well; a second, with difficulty; 
a third, never.” Conception may occur in an advanced stage of the disease. 


XIII. Prophylaxis in Tuberculosis. 


(a) General. —Among the more important measures may be mentioned 
the Jhllowing: First, education of the public. Much has been done in this 
direction by the antituberculosis crusade, which has resulted in the forma¬ 
tion of many active societies, and has stimulated widespread interest in the 
disease. Secondly, the placing of pulmonary tuberculosis on the list of re¬ 
portable diseases. This gives the board of health control of the situation, 
and, as the New York experience has demonstrated, is perhaps the most 
helpful measure in the prophylaxis. Thirdly, the improved sanitary condition 
of the poor, particularly with reference to the housing. Fourthly, direct pre¬ 
ventive measures, such as the enactment of laws against spitting in public, 
the proper disinfection and cleaning of the rooms and houses which have been 
, occupied by tuberculous patients, and the careful inspection of dairies and 
abattoirs. Fifthly, in the large cities, organization of sanatoria and hospitals 
! for early curable and late incurable cases, and the establishment of separate 
dispensaries with a system of visiting of the patients at their homes by specially 
assigned nurses. Lastly, the care of the sputa of the consumptive. Thorough 
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boiling or putting it into the fire is sufficient. In hospitals it is well to havkj 
printed directions as to the care of the sputa, and also printed cards for outfs 
patients, giving the most important rules. It Bhould be explained to. ip 
patient that the only risk, practically, is from this Bource. 

(6) Individual. —Individual prophylaxis in the case of delicate children 
is most important. An infant bom of tuberculous parents, or of a family 
in which consumption prevails, should be brought up with the greatest care 
and guarded most particularly against catarrhal affections of all kinds. 
Special attention should be given to the throat and nose, and on the first 
indication of mouth-breathing, or any obstruction of the naso-pharynx, a 
careful examination should be made for adenoid vegetations. The child 
should be clad in flannel and live in the open air as much as possible, avoid¬ 
ing close rooms. It is a good practice to sponge the throat and chest night 
and morning with cold water. Special attention should be paid to diet and 
to the mode of feeding. The meals should be at regular hours and the food 
plain and substantial. Prom the outset the child should be encouraged to 
drink freely of milk. Unfortunately, in those cases there seems to be an 
uncontrollable aversion to fats of all kinds. As the child grows older, sys¬ 
tematically regulated exercise or a course of pulmonary gymnastics may be 
taken. In the choice of an occupation preference should be given to an out-of- 
door life. Families with a marked predisposition to tuberculosis should, if 
possible, reside in an equable climate. 

The trifling ailments of cliildren should be carefully watched. In the 
convalescence from the fevers which so frequently prove dangerous, the great¬ 
est caution should be exercised to prevent catching cold. Cod-liver oil, the 
syrup of the iodide of iron, and arsenic may be given. As mentioned, care 
of the throat in these children is very important. Enlarged tonsils should 
be removed. 

XIV. Treatment of Tubeboulosis. 

I. The Natural or Spontaneous Cure. —The spontaneous healing of 
local tuberculosis is an every-day affair. Many cases of adenitis and dis¬ 
ease of the bone or of the joints terminate favorably .Z. The healing of pul¬ 
monary tuberculosis is shown clinically by the recovery of patients in whose 
sputa elastic tissue and bacilli have been found; anatomically, by the pres¬ 
ence of lesions in all stages of repair. In the granulation products and asso¬ 
ciated pneumonia a scar-tissue is formed, while the smaller caseous areas 
become impregnated with lime salts. To such conditions alone should the 
term healing be applied. When the fibroid change encapsulates but docs 
not involve the entire tuberculous tissue, the tubercle may be termed involuted 
or quiescent, but is not destroyed. When cavities of any size have formed, 
healing, in the proper sense of the term, does not occur. I have yet to see 
a specimen which would indicate that a vomica had cicatrized. Cavities may 
be greatly reduced in size—indeed, an entire series of them may be so con¬ 
tracted by sclerosis of the tissue about them that an upper lobe, in which this 
process most frequently occurs, may be reduced to a third of its ordinary 
dimensions. Laennec understood thoroughly this natural process of cure in 
tuberculosis, and recognized the frequency with which old tuberculous lesions 
occurred in the lungs. He described cicatrices computes and cicatrices 
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Ssivilerms, ilie latter being the Mini liken cavities communicating with the 
iggstchi; and remarked that, as tubercles growing-in the glands, which are 
%)j$jigd scrofula, often heal, why should not the same take place in the lungs? 

'T, ’There is an. old German axiom, “Jcdermann hat am Ende ein bisclien 
tf'ubercvloee,” a statement partly borne out by the statistics showing the pro- 
portjp ps of cases jiypersons dying of all disease in whom quiescent or tuber- 
lesions qre found in the lungs. We find at the apices the following 
nditions, wh : i'4> have been hold to signify healed tuberculous processes: 
) Thickening of the pleura, usually at the posterior surface of the apex, 
with subadjacent induration for a distance of a few millimetres. This lxns, 
perhaps, no greater significance than the milky patch on the pericardium. 
(2) Puckered cicatrices at the apex, depressing the pleura, mid on section 
showing a large pigmented, fibrous scar. The bronchioles in the neighborhood 
may be dilated, but there are neither tubercles nor cheesy masses. This may 
sometimes, but not always, indicate a healed tuberculous lesion. (3) Puck¬ 
ered cicatrices with cheesy or cretaceous nodules, and with scattered tubercles 
in the vicinity. (4) The cicatrices ftslulcuses of Laennec, in which the fibroid 
puckering has reduced the size of one or more cavities which communicate 
directly with the bronchi. 

The investigations of Naegeli in Ribbert's laboratory show how frequent 
tuberculous infection is, and bow common recovery must bo. A special exami¬ 
nation was made of every organ of the body. In a series of cases tuberculous 
lesions were found in 97 per cent in the bodies of adults. IJp to the fifteenth 
year they were present in only 50 per cent; then there was a sudden rise in 
the eighteenth year to 9(1 per cent, and above the fortieih year a tuberculous 
focus was found in every body. In a scries of 500 post mortems studied with 
reference to this point by Blumer and Lartigau, healed pulmonary lesions were 
found in 30 per cent. 

II. General Measures. —The cure of tuberculosis is a question of nutri¬ 
tion; digestion and assimilation control the situation; make a patient grow 
fat and the local disease may be left to take care of itself. There are three 
indications: First, to place the patient in surroundings most favorable for 
the maintenance of a maximum degree of nutrition; second, to take such 
measures as, in a local or general way, influence the tuberculous processes; 
third, to alleviate symptotns. 

Open-air Treatment.—The value of fresh air and out-of-door life is well 
illustrated by an experiment of Trudeau. Inoculated rabbits confined in a 
dark, damp place rapidly succumbed, while others, allowed to run wild, either 
recovered or show slight lesions. It is the same in human tuberculosis. A 
patient confined to the house—particularly in the close, overheated, stuffy 
dwellings of the poor, or treated in a hospital ward—is in a position analogous 
to that of the rabbit confined to a hutch in the cellar; whereas a patient living 
in the fresh air and sunshine for the greater part of the day has chances 
comparable to those of the rabbit running wild. 

The opeft-air treatment of tuberculosis may be carried out at home, by 
change of residence to a suitable climate, or in a sanatorium. 

(o) At Home. —In a majority of all cases the patient has to be cared for 
in his own home, and if in the city, under very disadvantageous circum¬ 
stances. Much, however, mav be done even in cities to promote arrest by 
M 
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insisting upon systematic treatment. How much may be done by cafe dhd 
instruction is shown by the success of J. H. Pratt’s tuberculosis classes. As 
not five per cent of the patients can be dealt with in sanatoria, it is surpris¬ 
ing and gratifying to see how successful the home treatment may be. Even 
in cities the patients may be trained to sleep out of doors, and the results 
obtained by Pratt, Millett, and others are as good as any that have been pub¬ 
lished. While there is fever the patient should be at rest in bed, and for the 
greater part of each day, unless the weather is blusteriSfc and rainy, the 
windows should be open, so that he may be exposed freely to the fresh air. 
Ix»w temperature is not a contraindication. If there is a balcony or a suit¬ 
able yard, on the brighter days the patient 'may be wrapped up and put in a 
reclining chair or on a sofa. The important thing is for the physician to 
emphasize the fact that' neither the cough, fever, night sweats, and not even 
haemoptysis contraindicate a full exposure to the fresh air. In country places 
this can be carried out much more effectively. In the summer the patient 
should be out of doors for at least eleven or twelve hours, and in winter six or 
eight hours. At night the room should be cool and thoroughly well ventilated. 
It may require several months of this rest treatment in the open air before the 
temperature falls to normal. 

(6) Treatment in Sanatoria .—Perhaps the most important advance in 
the treatment of tuberculosis has been in the establishment in favorable locali¬ 
ties of institutions in which patients are made to live according to strict 
rules. To Brehmer, of Gobersdorf, we owe the successful execution of this 
plan, which has been followed, in Germany with most gratifying results. In 
the .United States the zeal, energy, and scientific devotion of Edward L. 
Trudeau have demonstrated its feasibility, and the Saranac institution has 
become a model of its kind. The results at Gobersdorf, Falkenstein, and 
Saranac demonstrate the great importance of system and rigid discipline in 
carrying out a successful treatment of tuberculosis. Much has been done 
both in the United States and Great Britain to promote the sanatorium treat¬ 
ment of tuberculosis. The past three years have been rich in experience. The 
good results have quite justified the heavy expenditure of money. Ih many 
places it has been demonstrated that with an inexpensive plant excellent 
results may be obtained. A reaction has naturally followed the “stuffing” 
plan of feeding, and more reasonable methods are now employed. The “ abso¬ 
lute rest” plan has been.modified to meet individual cases. The system of 
graduated work introduced by Patersin at Frimley has shown how beneficial 
hard work is for the physical and moral condition of the consumptive. The 
all-important matter is the establishment near to the large cities of public 
sanatoria for the treatment of cases in the early stages. There should be 
opened in the large general hospitals special out-patient departments for 
tuberculous patients, from which suitable cases could be sent to the civic sana¬ 
toria. They could be partly self-supporting, as many patients would pay a 
reasonable sum per month. A useful Directory of Institutions for Tubercu¬ 
losis in the United States and Canada has been compiled by Lilian Brandt, 
and published by the charity organization of New York and the National 
Association for the Study of Tuberculosis. Bulstrode’s Report (Local Govern¬ 
ment Board, 1908) gives full details as to institutions in England. 

(c) Climatic Treatment.— This, after all, is only a modification of the 
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method. The first question to be decided is whether the patient is 
P 'to be sent from home. In many instances it is a positive hardship. A 
fjSatjeai with well-marked cavities, hectic fever, night sweats, and emacia¬ 
tion. is much better at home, and the physician should not be too much influ¬ 
enced by the importunities of the sick man or his friends. The requirements 
of a suitable climate are a pure atmosphere , an equable temperature not sub¬ 
ject to rapid Variations, and a maximum amount of sunshine. Uiven these 
^thien factors, it makes little difference where a patient goes, bo long as he 
Uvea -an outdoor life. Major Woodruff believes that sunshine may be hurtful, 
and he has collected statistics to show that tuberculosis is more prevalent and 
more fatal among the dark races, who live where the sun shines the brightest. 
The point is one of interest, hut i do not think the case against the sun is 
made out. f$The different climates may be grouped into the high altitudes, 
the dry, warm climates, and the moist, warm climates. Among high alti¬ 
tudes in the United States, the Colorado resorts arc the most important. Of 
others, those in Arizona and New Mexico have been growing rapidly. The 
rarefaction of the air in high altitudes is of benefit in increasing the respira¬ 
tory movements in pulmonary disease, but brings about in time a condition of 
dilatation of the air-vesicles and a permanent increase in the size of the chest 
which is a marked disadvantage when such persons attempt subsequently to 
reside at the sea-level. The great advantage of these western resorts is that 
they are in progressive, prosperous countries, in which a man may find means 
of livelihood and live in comfort. In Europe the chief resorts at high alti¬ 
tudes are Davos, Lcs Avants, and St. Moritz. Of resorts at a moderate 
altitude, Asheville and the Adirondacks are the test known in America. The 
Adirondack cure has become of late years quite famous. One very decided 
advantage is that after arrest of the disease the patient can return to the sea- 
level without any special risk. The cases most suitable for high altitudes are 
those in which the disease is limited, without much cavity formation, and with¬ 
out much emaciation. The thin, irritable patients with chronic tuberculosis 
and a good deal of emphysema are better at the sea-level. The cold winter 
climate seems to be of decided advantage in tuberculosis, and in the Adiron¬ 
dacks, where the temperature falls sometimes to 20° or even more below zero, 
the patients are able to lead an out-of-door life throughout the entire winter. 

Of the moist, warm climates, in America Florida and the Bermudas, 
in Europe the Madeira Islands, and in Great Britain Eastbourne, Bourne¬ 
mouth, Torquay, and Falmouth are the best known. Of the dry, warm cli¬ 
mates, Southern California in the United States is the most satisfactory. 
Many of the health resorts in the Southern States, such as Aiken, Thomas- 
ville, and Summerville, are delightful winter climates for tuliereulous cases. 
Egypt, Algiers, and the Riviera are the most satisfactory resorts for patients 
from Europe. For additional information on the subject of climate, particu¬ 
larly in America, the reader is referred to Solly’s work on the subject. 

Other considerations which should influence the choice of a locality are 
goo d accomm odations and good food. Very much is said concerning the 
choice of locality in the different stages of pulmonary tuberculosis, but when 
the disease is limjted to an apex, in a man of fairly good personal and family 
history, the chances arc that he may fight a winning battle if he lives out of 
doors hi.mjy,climate, whether high, dry and cold, or low, moist and warm. 
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With bilateral disease and cavity formation there is but little hope of perma^ 
nent cure, and the mild or warm climates are preferable. 

III. Measures which, by their Local ob General Action, influenob 
the Tdbebcdloc&- Pbooess. —Under this heading we may consider tile 
specific, the dietetic, and the general medicinal treatment of tuberculosis. . 

(o) Specific Treatment .—The ugg, of. tuberculin has again become popu¬ 
lar, and the publications of Koch, von Behring,' Maragliano, and Wright havA 
shown that in certain cases it had a definite value. This has been the posi¬ 
tion taken by Trudeau even after the fiasco attending its introduction, and at 
the Saranac Sanatorium a certain number of cases were given tuberculin id 
addition to the regular treatment. L. Brown has reported on 159 of these 
cases, 43 of which were in the incipient stage. In 104 advanced cases, 30 were 
discharged apparently cured and 56 with the disease arrested. Of the 43 
early cases, 30 were discharged apparently well and 9 with the disease arrested. 
The method of Wright and Douglas has been extensively tested during the past 
three years, and it is difficult yet to arrive at positive conclusions. The inde¬ 
pendent work in England and in America appears to be against the opsonic 
index as a trustworthy guide; on the other hand, in suitable cases, particu¬ 
larly of Ipsa! tuberculosis, the vaccine treatment has proved of great value. 

(6) Dietetic Treatment .—The outlook in tuberculosis depends much 
upon the digestion. It is rare to see recovery in a case in which there is 
persistent gastric trouble, and the physician should ever bear in mind the 
fact that in this disease the primes vice control the position. The early nausea 
and loss of appetite in many cases are serious obstacles. Many patients loathe 
food of all kinds, j A change of air or a sea voyage may promptly restore the 
appetite, i When cither of these is impossible, and if, as is almost always the 
case, fever is present, the patient should be placed at rest, kept in the open 
air nearly all day, and fed at stated intervals witli small quantities either of 
milk, buttermilk, or koumyss, alternating if necessary with meat juice and 
egg albumin. Some cases which are disturbed by eggs and milk do well on 
koumyss. It may be necessary to resort to M^bove’g method of over-alimenta- 
tioQ4£jqrcpd feeding. The stomach is first washed out with cold water, and 
then, through the tube, a mixture is given containing a litre of milk, an, egg, 
and 10 0 gr ammes of very finely powdered meat. This is given thxcaJimSS.J 
day. ""Sometimes the patients will take this mixture without the unpleasant 
necessity of the stomach-tube, in which case a smaller amount may be given. 
Raw egg s are very suitable for the purpose of over-feeding, and may be taken 
in the intervals between the meals. B eginning wittrunc- three-times a day the 
number may-be increased to two, three, or even four at a time. In the Ger¬ 
man sanatoria a very special feature is this over-feeding, even when fever is 
present. R. W. Philip advises a r aw m eat diet—zomoth erap y—half a pound 
three times a day, either minced or as a soup. 

In many cases the digestion is not at all disturbed and the patient can 
take an ordinary diet. It is remarkable how rapidly the appetite and diges¬ 
tion improve on the fresh-air treatment, even in cases which have to remain 
in the eity.tj Care should be taken that the medicines do not disturb the stom¬ 
ach. Not infrequently the sweet syrups used in the cough mixtures, cod-liver 
oil, creasote, and the hypophosphites produce irritation, and by interfering 
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with adds- and the various malt preparations are often in these cases most 
jiatisfaetory.^ The indic ations for alcohol in tuberculosis are enfeebled diges- 
-pc'-j with fever ; a weak heart, and rapid pulse. A routine administration is 
SadvisaSIe^ and" there is no evidence that its persistent use promotes fibroid 
processes in the tuberculous areas. In the advanced stages, particularly when 
the temperature is low between eight and ten in (he moving, whisky and 
milk, or whisky, egg, and milk may be given with great advantage. The red 
wines are also beneficial in moderate quantities. 

(c) General Medical Treatment .—Mo medicinal agents have any special 
dr peculiar action upon tuberculous processes. The influence which they 
exert is upon the general nutrition, increasing the physiological resistance, 
and rendering the tissues less susceptible to invasion. The following are 
the most important remedies which seem to act in this manner: 

> Creosote, which may be administered in capsules, in increasing doses, 
beginning with 1 minim three times a day and, if well borne, increasing the 
dose to 8 or 10 minims. It may also be given in solution with tineturc of 
cardamoms and alcohol. It is an old remedy, strongly recommended by 
Addison, and the reports of Jaecoud, Fraentzel, and many others show that 
ithas-a positive value in the disease. Guaiaeol may be given as a substitute, 
either internally or hypodermically. 

1 Cod-liver Oil .—In glandular and bone tuberculosis, this remedy is un¬ 
doubtedly beneficial in improving the nutrition. In pulmonary tuberculosis 
its action is less certain, and it is scarcely worthy of the unbounded confidence 
which it enjoyed for so many years. It should bo given in small doses, not 
more than a teaspoonful three times a day after meals. It seems to act better 
in children than in adults. Fever and gastric irritation are contraindica¬ 
tions to its use. When it is not well borne, a dessertspoonful of rich cream 
three times a day is an excellent substitute. The clotted or Devonshire cream 
is preferable. 

3 The llypophosphites .—These in various forms are useful tonics, but it is 
doubtful if they have any other action. They certainly exercise no specific 
influence upon tubercle. They may be given in the form of the syrup of the 
hypophosphites of calcium, sodium, and potassium of the U. S. P. 

Arsenic .—There is no general tonic more satisfactory in cases of tuber¬ 
culosis of all kinds than Fowler’s solution. It may be given in 5-ininim doses 
three times a day and gradually increased; stopping its use whenever unpleas¬ 
ant symptoms arise, and in any case intermitting it every third or fourth week. 
i "Treatment by compressed air is in many cases beneficial, and under its 
use the appetite improves, there is gain in weight, and reduction of the fever. 
The air may be saturated with creasote. 

IY. Treatment of Special Symptoms in Pulmonary Tuberculosis.— 
(a) The Fever .—There is no more difficult problem in practical therapeutics 
than the treatment of the pyrexia of tuberculosis. I The patient should be 
at rest, and in the open air night and day for some weeks. Fever does not 
contraindicate an out-of-door life, but it is well for patients with a tem¬ 
perature above 100.5° to be at rest.£ For the continuous pyrexia or the remit¬ 
tent, type of the early stages, quinine, small doses of digitalis, and the salicyl¬ 
ates may be tried; but they are uncertain and rarely reliable. Under no 
nirCTimatancaa -ia remedy, quinine. SO much abuse d 06,.in th® 
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fever—of-tuberculosis. In large doses it has a moderate antipyretic ■ 
tion, but it is just-in these efficient doses that it is so apt to disturb & 
stomach. 

Antipyrin and antifebrm may be used cautiously; but it is better, when 
the fever rises above 103°, to rely upon cold sponging or the tepid bath, grad¬ 
ually cooled. When softening has taken place and the fever assumes the char¬ 
acteristic septic type, the problem becomes still more difficult. As shown by 
Chart XII (which is not by any means an exceptional one), the pyrexia, at 
this stage, lasts only for twelve or fifteen hours. As a rule there are not more 
than from eight to ten hours in which the fever is high enough to demand anti¬ 
pyretic treatment. Sometimes antifebrin, given in Si-grain doses every hour 
for three or four hours before the rise in temperature takes place, either pre¬ 
vents entirely or limits the paroxysm. If the temperature begins to rise 
between two and three in the afternoon, the antifebrin may be given at eleven, 
twelve, one, and, if necessary, at two. It answers better in this way than given 
in the single doses. Careful sponging of the extremities for from half an 
hour to an hour during the height of the fever is useful. Quinine is of little 
benefit in this type of fever; the salicylates are of still less use. 

(6) Sweating. —Atropine, in doses of gr. and the aromatic sul¬ 

phuric acid in large doses, are the best remedies. When there are cough and 
nocturnal restlessness, an eighth of a grain of morphia may be given with the 
atropine. Muscarin (ut v of a 1-pcr-cent solution), tincture of nux vomica 
(Tit xxx), picrotoxin (gr. *V) may be tried. The patient should use light flan¬ 
nel night-dresses, as the cotton night-shirts, when soaked with perspiration, 
have a very unpleasant cold, clammy feeling. 

(c) The cough is a troublesome, though necessary, feature in pulmonaiy 
tuberculosis. .Unless very worrying and disturbing sleep at night, or so severe 
as to produce vomiting, it is not well to attempt to restrict it. Whon irrita¬ 
tive and bronchial in character, inhalations are useful, particularly the tinc- 
“ture of benzoin or preparations of tar, creasote, or turpentine. The throat 
should be carefully examined, as some of the most irritable and distressing 
forms of cough in phthisis result from laryngeal erosions. The distressing 
nocturnal cough, which begins just as the patient gets into bed and is prepar¬ 
ing to fall asleep, requires, as a rule, preparations of opium. Codeia, in 
quarter- or half-grain doses, or the syrupus codeias (3 j) may be given. An 
excellent combination for the nocturnal cough of phthisis is morphia (gr. J—4),. 
dilute hydrocyanic acid (HI ij-iij), and syrup of wild cherry (3 j). The spirits | 
of chloroform, B. P., or the mistura chloroformi, U. S. P., or Hoffman’s ano- - 
dyne, given in whisky before going to sleep, are efficacious. Mild counter- 
irritation, or the application of a hot poultice, will sometimes promptly relieve 
the cough. The morning cough is often much relieved by taking immedi¬ 
ately after getting up a glass of hot milk or a cup of hot water, to which 16 
grains of bicarbonate of soda have been added. In the later stages of the dis¬ 
ease, when cavities have formed, the accumulated secretion must be expec¬ 
torated and the paroxysms of coughing are now most exhausting. The seda¬ 
tives, such as morphia and hydrocyanic acid, should be given cautiously. The 
aromatic spirit of ammonia in full doses helps to allay the paroxysm. When 
the expectoration is profuse, creasote internally, or inhalations of turpentine 
and iodine, or oil of eucalyptus, are useful. For the troublesome dysphagia 
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gl^ng solu t i on of cocaine (gr. x) with boric acid (gr. v) in glycerine and 
jMtter (3 j) may be used locally. 

(d) For the duurhasa^arge doses of bismuth, combined with Dover’s pow- 
. der, and Bmall starch cnemata, with or without opium, may be given. The 
. acetate of lead and opium pill often actB promptly, and the acid diarrhoea 

'mixture, dilute acetic acid (m,x-xv), morpliia (gr. |), au^d acetate of lead 
(gr. j-ij), may be tried. 

(e) The treatment of the haanoptysis will be considered in the section 
on haemorrhage from the lungs. Dyspnoea is rarely a prominent symptom 
except invthe advanced stages, when it may be very troublesome and distress¬ 
ing. Ammonia and morpliia, cautiously administered, may be used. 

If the pleuritic pains arc severe, the side may be strapped, or painted with 
tincture of iodine. The dyspeptic symptoms require careful treatment, as 
the outlook in individual eases depends much upon the condition of the stom¬ 
ach. Small doses of calomel and soda often allay the distressing nausea of 
the early stage. 

A last word on this subject to the general practitioner. The bailie against 
this scourge is in your hands. Much has been done, much remains in do. By 
early diagnosis and prompt, systematic treatment of individual cases, by striv¬ 
ing in every possible way to improve the social condition of the poor, by join¬ 
ing actively in the work of the local and national antituberculosis societies you 
can help in the most important and the most hopeful campaign ever under¬ 
taken by the profession. 


XXXIV. LEPROSY. 

Definition. —A chronic infectious disease caused by Bacillus lepras, charac¬ 
terized by the presence of tubercular nodules in the Bkin and mucous mem¬ 
branes (tubercular leprosy) or by changes in the nerves (anaesthetic leprosy). 
At first these forms may be separate, but ultimately both are combined, and 
in the characteristic tubercular form there are disturbances of sensation. 

History. —The disease appears to have prevailed in Egypt even so far back 
ftg three iff fo ur thousand years before Christ. The Hebrew writers make 
many references to it, but, as is evident from the description in Leviticus, 
many different forms of skin diseases were embraced under the term leprosy. 
Bath_ia_India and in China the affection was also known many centuries be¬ 
fore the Christian era. The old Greek and Koman physicians were perfectly 
familiar with its manifestations. Evidence of a pre-Columbian existence of 
leprosy in America has been sought in the old pieces of Peruvian pottery 
representing deformities suggestive of this disease, but Ashmead denies their 
significance. Throughout the middle ages leprosy prevailed extensively in 
Europe, and the number of leper asylums has been estimated as at least 
20,000. During the sixteenth century it gradually declined. 

Geographical Distribution. —In Europe leprosy prevails in Iceland, Nor¬ 
way and Sweden, parts of Russia, particularly about Dorpat, Riga, and the 
Caucasus, and in certain provinces of Spain and Portugal. In Great Britain 
the cases are now all imported. 

Tn thn I'nitpH statiw there are three important foci: Louisiana, in which 
the disease has been known since 1785, and lias of late increased. The state- 
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ment that it was introduced by tho Acadians does not seem to me very likely, 
since the records of its existence in Nova Scotia and New Brunswick So not 
date back to that period. Dyer estimates that there are at least-524 cases 
in the United States, a majority of them in Louisiana and Florida. In 
Minnesota with the Norwegian colonists about 170 lepers are known to have 
settled. The disease has steadily decreased. Bracken writes (November 2, 
1904) that th&re are only 10 known cases of leprosy in Minnesota at present, 
.a gradual reduction since 1897, when there were 21; 4 of these 10 cases are 
from Sweden. One of tho cases is a native, bom of Norwegian parents. 
Bracken says there'are at least two native-born lepers in the State of Minne¬ 
sota. The Leprosy Commission (1902) of the United States collected records 
of 278 cases, 145 bom in the United States, 120 in foreign countries; 186 
probably contracted the disease in the United States. 

The few cases seen in the large cities of the Atlantic coast are imported. 

In the Dominion of Canada there are foci of leprosy in two or three 
counties of New Brunswick, settled by French Canadians, and in Cape Breton, 
Nova Scotia. The disease appears to have been imported from Normandy 
about the end of the 18th century. The number of eases has gradually les¬ 
sened. Dr. A. C. Smith, the physician in charge of the lazaretto at Tracadie, 
New Brunswick, reports under date of October 11, 1904, that there are 14 
lepers at present under his care—9 males and 5 females, with 2 outside soon 
to be admitted. Of these, 3 are immigrant Icelanders from Manitoba; 1 is 
a negro from the West India Islands. Dr. Smith states that segregation is 
gradually stamping out the disease in New Brunswick. The cases have dwin¬ 
dled from about 40 to half that number. In Cape Breton it has almost dis¬ 
appeared. A few cases are met with among the Icelandic settlers in Mani¬ 
toba, and with the Chinese the affection has been introduced into British 
Columbia. In the various provinces of the Philippine Islands there were 
reported in October, 1904, 3,803 lepers. 

Leprosy is endemic in the West India Islands. It also occurs in M exico 
and throughout the Southern States. In the Sandwich Islands it spread rap¬ 
idly after 18G0, and strenuous attempts have been made to stamp it out by 
segregating all lepers on the island of Molokai. In 1904 there were 856 lepers 
in the settlement. 

In British India, according to the Leprosy Commission, there are 100,000 
lepers. This is probably a low estimate. In-China leprosy prevails exten¬ 
sively. In South Africa,- it has increased rapidly. Tn Australia, New 
Zealand, and the~Au8{ral asi an islands it also prevails, chiefly among the Chi¬ 
nese. The essays of Ashburton Thompson and James Cantlie deal fully with 
leprosy in China, Australia, and the Pacific islands. 

Etiology. —Bacillus leprae, discovered by Hansen, of Bergen, in 1871, is 
universally recognized as 1 ®* cause of the disease. It has many-points- of re¬ 
semblance to the tubercle DaSbillus, but can be readily differentiated It i s cn l- 
Jayated. with extreme difficulty, and, in fact, there is some doubt as.to. whether 
it is capable o£ growth on artificial media. 

Modes of Infection.— (a) Inoculation. — While it is highly probable that 
leprosy may be contracted by accidental inoculation, the experimental evi¬ 
dence is as yet inconclusive. With one possible exception negative results 
have followed the attempts to reproduce the disease in man. CThe Hawaiian 
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convidf under sentence of death, who was inoculated on September 30, 1884, 
by Aming, four weeks later had rheumatoid pains and gradual painful swell¬ 
ing of the ulnar and median nerves. The neuritis gradually subsided, but 
there developed a small lepra tubercle at the site of the inoculation. In 1887 
the disease was quite manifest, and the man died of it six years after inocula¬ 
tion. The case is not regarded as conclusive, as he had leprous relatives and 
lived in a leprous country. * 

(6) Ueredily .—For years it was thought that the disease was transmitted 
from parent to child, but the general opinion, as expressed in the recent 
Leprosy Congress in Berlin, was decidedly against this view. Of course, the 
possibility of its transmission can not bo denied, and in this respect leprosy 
and tuberculosis occupy very much the same position, though men with very 
wide experience have never seen a new-born leper. The youngest cases are 
rarely under three or four years of age. 

(c) By Contagion .—The bacilli arc given off from the open sores; they 
are foun d -in the saliva and expectoration in the cases with leprous lesions 
in-thajTiouth and throat, and occur in very large numbers in the nasal secre- 
tipn. Sticker found in 153 lepers, subjects of both forms of the disease, 
bacilli in the nasal secretion in 128, and herein, he thinks, lies the chief 
source of danger. Schaffer was able to collect lepra bacilli on clean slides 
placed on tables and floors near to lepers whom he had caused to read aloud. 
The~bacilli have also been isolated from the urine and the milk of patients. 
It seems probable that they may enter the body in many ways through the 
mucous membranes and through the skin. Sticker believes that the initial 
lesion is in an ulcer above the cartilaginous part of the nasal septum. One 
of the most striking examples of the contagiousness of leprosy is the follow¬ 
ing: "In 1860, a girl who had hitherto lived at Holstfcrshof, where no 
leprosy existed, married and went to live at Tarwast with her mother-in-law, 
who was a leper. She remained healthy, but her three children (1, 2, 3) 
became leprous, as also her younger sister (4), who came on a visit to Tar¬ 
wast and slept with the children. The younger sister developed leprosy after 
returning to Holstfershof. At the latter place a man (5), fifty-two years old, 
who married one of the ‘younger sister’s’ children, acquired leprosy; also a 
relative (6), thirty-six years old, a tailor by occupation, who frequented the 
house, and his wife (7), w'ho came from a place where no leprosy existed. 
The two men last mentioned are at present (1897) inmates of the leper 
asylum at Dorpat.” There is certain evidence to show that the disease may 
be spread through infected clothing, and the high percentage of washerwomen 
among lepers is also suggestive. 

Conditions influencing Infection. —The disease ‘attacks persons of all 
ages. We do not yet understand all the conditions necessary. Evidently 
the closest and most intimate contact is essential. The doctors, nurses, and 
Sisters of Charity who caro for the patients are very rarely attacked. In the 
lazaretto at Tracadie not one of the Sisters who for more than forty years 
have so faithfully nursed the lepers has contracted the disease. Father 
Damian,' in Hie Sandwich Islands, and Father Boglioli, in New Orleans, 
both fell victims in the discharge of their priestly duties. There has long 
been an idea that possibly the disease may be associated with some special 
kind of food, and Jonathan Hutchinson believes that a fish diet iB the tertium 
as 



S62 


SPECIFIC INFECTIOUS DISEASES. 


quid, which either renders the patient susceptible or with which the 
may be taken. 

Morbid Anatomy.—The leprosy tubercles consist of granulomatous Jiaino 
made up of cells of various sizes in a connective-tissue matrix. Th e., baci lli 


in extraordinary numbers lie partly between and jfcrtly in the (Sells. The 
process gradually involves the skin, giving rise to tuberous outgrowths.-with 
intervening areas of ulceration or cicatrization, which in the face may grad¬ 
ually produce the so-called facie * leontina. The mucous membranes, particu¬ 
larly the conjunctiva, the cornea, and the larynx may gradually be involved. 


In many cases deep ulcers form which result in extensive loss of substance 


or loss of fingers or toes, the so-called lepra, mutilans. In aiuestheUnJepCQSy 
there is a periphera l neuritis due to the development of the bacilli in t he nerve- 
fibres. In3ew, thlH lilVbTvSiYlSW'o? tEiTnervefTplays "a~prfmaTy jt'Ml tff'the 
etiology of many of the important features, particularly the trophic changes 
in the skin and the disturbances of sensation. 


Clinical Forms.—(a) Tubercular LEPROSY.-i-Prior to the appearance 
of the nodules there are areas of cutaneous erythema which may be sharply 
defined and often hyporasthctic. This is sometimes known as macular 
leprosy. The affected spots in time become pigmented. In some instances 
this superficial change continues without tho development of nodules, the areas 
become anaesthetic, the pigment gradually disappears, and the skin gets per¬ 
fectly white—the lepra aim. Among the patients at Tracadie it was particu¬ 
larly interesting to see three or four in this early stage presenting on the face 
and forearms a patchy erythema with slight swelling of the skin. The di ag¬ 
nosis of the condition is perfectly clear, though it may be a long time before 
any other than sensory changes develop. The eyelashes and eyebrows and the 
hairs on the face fall out. ' The mucous membranes finally become involved, 
particularly of the mouth, throat, and larynx; the voice becomes harsh and 
finally aphonic. Death results not infrequently from the laryngeal compli¬ 
cations and aspiration pneumonia. The conjunctiva: are frequently attacked, 
and the sight is lost by a leprous keratitis. 

(6) Anesthetic Leprosy. —This remarkable form has, in characteristic 
cases, no external resemblance whatever to the other variety. It usually 
begins with pains in the limbs and areas of hyperesthesia or of numbness. 
Very early there may be trophic changes, seen in the formation of small bull® 
(Hillis). Maculae appear upon the trunk and extremities, and after persist- 
' ing for a variable time gradually disappear, leaving areas of anaesthesia, but 
the loss of sensation may come on independently of the outbreak of maculae, 
t, The nerve-trunks, where superficial, may be felt.to.be large and nodular. The 
‘ trophic., disturbances are usually marked. S'Pgmphigus-like hull® develop in 
the affected areas, which break and leave ulcers which may be very destructive. 
(• T h^ fing ers and toes are liable to contractures and to necrosis,- so that in 
chronic cases the phalanges are lost. The- course of ansssthetic. leprosy is 
extraordinarily qhroijic and may persist for years without leading to much 
deformity. One of the most prominent clergymen on this continent had anaes¬ 
thetic leprosy for more than thirty years, which did not seriously interfere 
with his usefulness, and not in the slightest with his career. 

Diagnosis. —Even in the early stage the dusky eiy thorn a t o m -macalffi with 
hyperesthesia-^ areas of anaesthesia are very characteristic. In an advanced 
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g rade n either, the. tubercular nor anesthetic forms could possibly he mistaken 
for any other affection. In a doubtful case the microscopical -examination of 
an excised nodule is decisive. 

Treatment. —There are no specific remedies in the disease, t The gurjun 
andj,chaulmoogra oils have been recommended, the former in doses of from 
5 to 10 minims, the latter in 2-drachm doses. Calmette’s antivenene, 20 to 
80 c. c., subcutaneously, has been followed by remarkable results in a few cases. 
Segregation should be compulsory in all cases except where the friends can 
show that they have ample provision in their own home for the complete isola¬ 
tion and proper care of the patient. 


XXXV. INFECTIOUS DISEASES OF DOUBTFUL 
NATURE. 

(1) Furricula—Ephemeral Fever. 

Definition. —Fever of slight duration, probably depending upon a variety 
of causes. 

A febrile paroxysm lasting for twenty-four hours and disappearing com¬ 
pletely *is spoken of as ephemeral fever. If it persists for three, four, or 
more days without local affection it is referred to as febricnia. 

The cases may be divided into several groupfe 

(а) Those which represent mild or abortive types of the infectious dis¬ 
eases. It is not very unusual, during an epidemic of typhoid, Bcarlct fever, 
or measles, to see cases with some of the prodromal symptoms and slight fever, 
which persist for two or three days without any distinctive features. I have 
already spoken of these in connection with the abortive type of typhoid fever. 
Possibly, as Kaliler suggests, some of the cases of transient fever are due to 
the rheumatic poison. 

(б) In a larger and perhaps more important group of cases the symp¬ 
toms''develop with dyspepsia. In children indigestion and gastro-intestinal 
catarrh are often accompanied by fever. Possibly some instances of longer 
duration may be due to the absorption of certain toxic substances. Slight 
fever has been known to follow the eating of decomposing substances or the 
drinking of stale beer; but the gastric juice has remarkable antiseptic prop¬ 
erties, and the frequency with which persons take from choice articles which 
are “ high,” shows that poisoning is not likely to occur unless there is existing 
gastro-intestinal disturbance. 

(c) Cases which follow exposure to foul odors or sewer-gas. That a 
febrile‘paroxysm may follow a prolonged exposure to noxious odors has long 
been recognized. The cases which have been described under this heading • 
are of two kinds: an acute severe form with nausea, vomiting, colic, and 
fever, followed perhaps by a condition of collapse or coma; secondly, a form 
of low fever with or without chills. A good deal of doubt still exists in 
the minds of the profession about these cases of so-called sewer-gas poison¬ 
ing. It is a notorious fact that workers in sewers are remarkably free from 
disease, and in many of the cases which have been reported the illness may 
have been only a coincidence. There are instances in which persons have 
been taken.il! with vomiting and slight fever after exposure^® the odor of a 
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very offensive post mortem. Whether true or not, the idea is firmly implapftkj 
in the minds of the laity that very powerful odors from decomposing matfiafc 
may produce sickness. 

(dX Many cases doubtless depend upon slight nmyngnimd lmunna. such, as 
ton silliti s or occasionally an abortive or larval pneumonia. Children are 
much more frequently affected than adults. 

The symptoms set in, as a rule, abruptly, though in some instances theft 
may have been preliminary malaise and indisposition. Headache, loss of 
appetite, and_f urrediongue. are present. The urineJs.scanty andnigh-colored, 
the fever ranges from 101° to 103°, sometimes in children it rises higfier. 
The cheeks may be flushed and the patient has the outward manifestations of 
fever. In children there may be bronchial catarrh with slight cough. 
Herpes on the lips is a common symptom. Occasionally in children the cere¬ 
bral-symptoms are marked at the outset, and there may be irritation, restless¬ 
ness, and noq£uw«l,delirium. The fever terminates abruptly, by crisis from 
the second to the fourth day; in some instances it may continue for a week. 

The diagnosis generally rests upon the absence of local manifestations, 
particularly the characteristic skin rashes of the eruptive fevers, and most 
important of all the rapid disappearance of the pyrexia. The cases most 
readily recognized are those with acute gastro-intestinal disturbance. ’ 

Thcjr$almet)t is that oimild pyrexia—resLjn. bed, a laxative, and a fever 
mixture containing nitrate of potassium and sweet spirits of nitre. 

(2) Infectious Jaundice. 

Epidemic Catarrhal Jaundice (WeiTs Disease). 

Local and wide-spread outbreaks of jaundice have been known for years. 
Three or four cases may occur in one house, or many persons in an institu¬ 
tion are attacked, or the disease becomes wide-spread in a community. In 
Great Britain this epidemic form is rare. In the United States many out¬ 
breaks have occurred. It prevailed extensively in North Carolina in 1899- 
1900, and a fatal case of that epidemic came upder my observation. In Syria, 
in Greece, in Egypt (Sandwith), in India (8. Anderson), and in South Africa 
during the Boer war (H. B. Matheas), epidemics have been described. It 
has prevailed moat,frequently in the summer months. The symptoms are at 
first gastr ic .ithen fever follows (with the usual concomitants) and^jauadice, 
which may be slight or very intense, and as a^rule albuminuria, j Thqjiver 
and sglggn enlarge, and in severe forms there are^neryous symptoms and 
haemorrhages. There is often a secondary fever. The attack lasts from ten 
d ays to three weekB. The course is usually favorable; fatal cases are rare in 
theUnited Sfates and in India and South Africa, but in the Greek Hospital 
at Alexandria the death-rate was 32 among 300 cases (Sandwith). 

In 1886 Weil described a disease characterized by the features just men¬ 
tioned, but the cases occurred in groups, and a very large proportion in 
butchers. It is probable there are several types of acute infectious jaundice. 
The etiology is unknown. The proteu s has been described in connection with 
Weil’s disease. In the fatal case from North Carolina the autopsy threw no 
light on the nature of the disease. The proteus was isolated from the liver 
and kidney, aadfour other organisms from various parts. It is possible that 
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|jjhttt»*<;atarrhal jaundice is a mild infection, representing the sporadic form 

ite.disease. 

(3) Milk-Sickness. 

This remarkable disease prevails in certain districts of the United. States, 
vest of the A lleghany Mountains, and is connected with tho affection in cat¬ 
tle known as,the tumbles. Tt prevailed extensively in the early settlements 
in certain of the Western States and proved very fatal. The general opinion 
is that it is communicated to man only by eating tho flesh or drinking the 
milk of diseased animals. The butter and cheese are also poisonous. In ani¬ 
mals, cattle and the young of horses and sheep are most susceptible. It is 
stated that cows giving milk do not themselves show marked symptoms unless 
driven rapidly, and, according to Graff, the secretion may be infective when 
the disease is latent. When a cow is very ill, food is refused, the eyes are 
injected, the animal staggers, the entire muscular system trembles, and death 
occurs in convulsions, sometimes with great suddenness. The disease is most 
frequent in new settlements. 

In man the symptoms are those of a more or less acute intoxication. After 
a few days of uneasiness and distress the patient is seized with pains in the 
stomach, nausea and vomiting, fever and intense thirst. There is usually 
obstinate constipation. The tongue is swollen and tremulous, the breath is 
extremely foul and, according to Graff, is as characteristic of the disease as 
is the odor in small-pox. Cerebral symptoms—restlessness, irritability, coma, 
and convulsions—are sometimes marked, and there may gradually be produced 
a typhoid state in which the patient dies. 

The duration of the disease is variable. In the most acute form death 
occurs within two or three days. It may last for ten days, or even for three 
or four weeks. Graff states that insanity occurred in one ease. The poisonous 
nature of the flesh and of the milk has been demonstrated experimentally. 
An ounce of butter or cheese, or four ounces of the beef, raw or boiled, given 
three times a day, will kill a dog within six days. Fortunately, the disease 
has become rare. No definite pathological lesions are known. Jordan and 
Harris have studied a New-Mexieo epidemic (1908) and have found a bacillus 
(B. lactimorbi) with cultures of which the disease may be reproduced in other 
animals. 

(4) Glandular Fever. 

Definition. —An infectious disease of children, developing, as a rule, with¬ 
out premonitory signs, and characterized by slight redness of the throat, high 
fever, swelling and tenderness of the lymph-glands of the neck, particularly 
those behind the stemo-cleido-mastoid muscles. The fever is of short dura¬ 
tion, but the enlargement of the glands persists for from ten days to three 
weeks. 

In children acute adenitis of the cervical and other glands with fever has 
been noted by many observers, but Pfeiffer in 1889 called special attention 
to it under the name of Dmesenfieber. He described it as an infectious dis¬ 
ease of young children between the ages of five and eight years, characterized 
by the above-mentioned symptoms. Since Pfeiffer’s paper a good deal of work 
has been done in connection with the subject, and in the United States West 
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and Hamill, and in England Dawson Williams, have more particularly empha¬ 
sized the condition. 

Etiology. —It may occur in epidemic form. "West, of Bellaire, Ohio, 
describes an epidemic of 96 cases in children between the ages of seven months 
and thirteen years. Bilateral swelling of the carotid lymph-glanda was a most 
marked feature. <In three-fourths of the cases the post-cervical, inguinal, and 
axillary glands were involved. The mesenteric glands were felt in 37 cases, 
the spleen was enlarged in 57, and the liver in 87 eases. Coryza was not pres¬ 
ent, and there were no bronchial or pulmonary symptoms. Cases occurred 
between the months of October and June. The nature of the infection has 
not been determined. 

Symptoms. —The onset is sudden and the first complaint is of pain on 
moving the head and neck. There may be nausea and vomiting and abdomi¬ 
nal pain. The temperature ranges from 101° to 103°. The tonsils may be 
a little red and the lymphatic tissues swollen, but the throat symptoms are 
quite transient and unimportant. On the second or third day the enlarged 
glands appear, and during the course they vary in size from a pea to a goose- 
egg. They are painful to the touch, but there is rarely any redness or swell¬ 
ing of the skin, though at times there is some pufTmess of the subcutaneous 
tissues of the neck, and there may be a little difficulty in swallowing. In 
some instances there has been discomfort in the chest and a paroxysmal cough, 
indicating involvement of the tracheal and bronchial glands. The swelling 
of the glands persists for from two to three weeks. Among the serious fea¬ 
tures of the disease are the termination of the adenitis in suppuration, which 
seems rare (though Neumann has met with it in 13 cases), and hsemorxhagic 
nephritis. Acute otitis media and retro-pharyngeal abscess have also been 
reported. 

The outlook is favorable. West suggests the use of small doses of calomel 
during the height of the trouble. 


(5) Mountain Fever—Mountain Sickness. 

Several distinct diseases have been described as mountain fever. Afl im¬ 
portant group, the mountain anamia, is. associated with the ankylostoma. A 
sec ond (group of cases belongs to typhoid fever; and instances of this disease 
occurring in mountainous regions in the Western Stales are referred to as 
mountain fever. The observations of Hoff and Smart, and more recently of 
Woodruff and of Baymond, show that the disease is typhoid fever. 

C. E. Woodruff, of the United States Army, has reported a group of 35 
cases at Fort Custer, which, as he says, would certainly have been described 
as mountain fever, but in which the clinical features and the Widalj^action 
showed there was no question that they were typhoid. It would be well, I 
think, for the use of the term mountain fever to be discontinued. 

Mountain sick ness comprises the remarkable group of phenomena which 
develop m very High altitudes. The condition has been very accurately de¬ 
scribed by Mr. Whymper. In the ascent of Chimborazo they were first 
affected at a height of 16,664 feet. The symp toms were seve fg_ he^d ache, 
gasping f or, breath, parched throat, intense linret, log&, of appetite, and an 
intens e malai se. Mr. Whymper’a temperature was 100.4°. The symptoms in 
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hB^Ctte lasted nearly three days. In a less aggravated form such symptoms 
may present themselves at much lower levels. A very full description is given 
by Allbutt in vol. iii of Ins System. 

(6) MtWARY EeVKH— Sw eatiwa Sr^Einam 

The disease is characterized byjfeyer, profuse sweats, and an eruption of 
ruliv^-vaskies. It prevailed and was very fatal in England in the fifteenth 
ind sixteenth centuries, and was made the subject of an important memoir 
iy'Johannes Caius, 1552. Of late years it has been confined entirely to cer- 
ain districts in France (Picardy) and Italy. An epidemic of some extent 
iccurred in France in 1887. Hirsch gives a chronological account of 194 
ipi^emTcT'beiween 1718 and 1879, many of which were limited to a single 
'illage or to a few localities. Occasionally the disease has become widely 
pread. Slight epidemics have occurred in Germany and Switzerland. Within 
he past few years there have been several small outbreaks in Austria. They 
re usually of short duration, lasting only for three or four weeks—sometimes 
iot more than seven or eight days. As in influenza, a very, large number of 
er sona. are aitacked in rapid succession. In the mild cases there is only slight 
ever, .with loss of appetite, and* erythematous eruption, profuse perspiration, 
nd an outbreak of miliary vesicles. The severe cases present the symptoms 
f intense infection—delirium, high fever, profound prostration, and hamior- 
hgge. The death-rate at the outset of the disease is usually high, and, as 
j so graphically described in the account of some of the epidemics of the 
middle ages, death may occur in a few hours. The most recent and the full¬ 
est account of the disease is given in Nothnagel’s Handbuch by Immermann. 

(7) Foot-and-Moutii Disease—Epidemic Stomatitis—Aphthods 

Feveb. 

Foot-and-mouth disease is an acute infectious disorder met with chiefly 
in cattle, sheep, and pigs, but attacking other domestic animals. It is of 
extraordinary activity, and spreads with “ lightning rapidity ” over vast terri¬ 
tories, causing very serious losses. In cattle, after a period of incubation of 
three or five days, the animal gets feverish, tire mucous membrane of the 
mouth swells, and little grayish vesicles the size of a hemp seed begin to de¬ 
velop on the edges and lower portion of the tongue, on the gums, and on the 
mucous membrane of the lips. They contain at first a clear fluid, which 
becomes turbid, and then they enlarge and gradually become converted into 
superficial ulcers. There is ptyalism, and the animals lose flesh rapidly. In 
the cow the disease is also frequently seen about the udder and teats, and the 
milk becomes yellowish-white in color and of a mucoid consistency. 

The transmission to man is by no means uncommon, and several impor¬ 
tant epidemics have been studied in thyneighborhood of Berlin. In Zuill’s 
translation of Friedberger and Frohner’s Pathology and Therapeutics of 
Domestic Animals (Philadelphia, 1895) the disease is thus described: “In 
man the symptoms are: fever, digestive troubles, and vesicular eruption upon 
the lips, the buccal and pharyngeal mucous membranes (angina). The dis¬ 
ease does not seem to be transmissible through the meat of diseased animals.’ 

In wide-spread epidemics there has been sometimes a marked tendency 
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to hcemorrhages. The disease runs, as a rule, a favorable course, but in 
Siegel’s report of an epidemic the mortality was 8 per cent. 

When epidemics are prevailing in cattle the milk should be boiled, and 
the proper prophylactic measures taken to isolate both the cattle and the 
individuals who come in contact with them. 

(8) Psittacosis. 

A disease in birds, characterized by loss of appetite, weakness, diarrhoea, 
.convulsions, and death. In Germany, Prance, and Italy a disease in'Into 
characterized by an atypical pneumonia, great weakness and depression, and 
signs of a profound infection has been ascribed to contagion from birds, par¬ 
ticularly parrots. There have usually been house epidemics with a very high 
rate of mortality. A few cases have been reported in England, and Vickery, of 
Boston, haB reported three probable cases. The bacteriology is still doubtful. 

(9) Rooky Mountain Spotted Fever. Tick-Fever. 

In the Bitter-root Valley of Montana and in the mountains of Idaho, 
Nevada, and Wyoming there is an acute infection characterized,by .chitt, fever, 
pains in back and bones, and a macular rash, becoming haemorrhagic. It was 
reported upon occasionally by army surgeons—e. g.. Wood, but nothing defi¬ 
nite was known until the careful studies of Wilson and Chowning (1902), who 
described a piroplasma in the blood, and believed the disease to be transmitted 
by ticks. This latter point has been confirmed, but the existence of the piro¬ 
plasma is doubtful. The studies of King and Ricketts have demonstrated 
beyond doubt the transmission of the disease by the tick, Dermacentor oed- 
dentalis, but the true parasite haB not been determined. The disease is readily 
given to the guinea-pig and monkey, and is transmissible from one animal to 
another by the bite of the tick. Immunity is given by an attack, and in ani¬ 
mals this is transmitted to the young. After an incubation of from three to 
ten days the disease begins with a chill, fever, and severe pains in the limbs. 
The rash appears from the second to the seventh day, is macular, dark, and 
becomes haanorrhagic. Illustrations of it show a rash not unlike that of 
typhus. The skin is often swollen. Haemorrhages from the mucous mem¬ 
branes are not uncommon. The temperature range is from 103° to 105°, and 
at the height of the disease there is delirium and stupor. Convalescence begins 
in the fourth week. The death-rate is high for an eruptive fever, reaching 70 
per cent in Montana, but in Idaho it is not more than 2 or 3 per cent. The 
treatment is that of an acute infection. 


(10) Swine Fever. 


A few cases have been described from accidental inoculation in the prepara¬ 
tion of cultures and in-making post mortems upon pigs. In the course of from 
twclse-hours-l©-three days there is swelling of the fingers.of the affected hand, 
which have a blue-red color, and small nodules form. In some of the instances 
the course has been like that of a painful erythema migrans, with swell ing of 
the lymph-glands. A specific serum has been~use3Twith success in several 


cases. 



SECTION III. 


THE INTOXICATIONS 

AND SUN-STROKE. 


I. ALCOHOLISM. 

(1) Acute Alcoholism.— When a largo quantity of alcohol is taken, the 
influence is chiefly on the nervous system, and is manifested in,muscular inco¬ 
odination, 4 nental disturbance, and, v finally, narcosis. The individual pre¬ 
sents abfluahed, sometimes slightly cyanosed face, thd "pulse is full,^respira¬ 
tions deep but rarely stertorous. The pupils are dilated. The temperature 
is frequently below normal, particularly if the patient lias been exposed to 
cold. Perhaps the lowest reported temperatures have been in cases of this 
sort. An instance is on record in which the patient on admission to hospital 
had a temperature of 24° C. (ca. 75° F.), and ten hours later the temperature 
had not risen to 91°. -, The unconsciousness is rarely so deep that the patient 
can not be roused to some extent, and in reply to questions he mutters inco¬ 
herently. ^Muscular twitehings may occur, but rarely convulsions. 7 The 
breath has a heavy alcoholic odor. The respirations may be very slow; in 
a~recenTcase they were only six in the minute. 

The .diagnosis is not difficult, yet mistakes are frequently made. Per¬ 
sons are sometimes brought to hospital by the police supposed to lie drunk 
when in reality they are dying from apoplexy. Too great care can not he exer¬ 
cised, and the patient should receive the benefit of the doubt. In some in-, 
stances the mistake has arisen from the fact that a person who has been drink-j 
rag heavily has been stricken with apoplexy. In this condition the coma is 
usually deeper, stertor is present, and there may be evidence of hemiplegia in, 
the greater flaccidity of the limbs on one side. The subject will be considered’ 
in the section upon uremic coma. 

Dipsomania is a form of acute alcoholism seen in persons with a strong 
hereditary tendency to drink. Periodically the victims go “ on a spree, but 
in the intervals they are entirely free from-any craving for alcohol. 

(2) Chronic Alcoholism. —In moderation, wine, lieer, and spirits may be 
taken throughout a long life without impairing the general health. 

According to Payne, the poisonous effects of alcohol arc manifested QJ 
as a functional.poi$ra, as in acute narcosis; (.2) as a tissue poison, in which 
its’eUfects are seen on the parenchymatous elements, particularly epithelium 

and nerve, producing a slow degeneration, and on the blood-vessels, causing 
thickening and ultimately fibroicTchanges; and (3j as a checker of tissue 
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oxidation, since the alcohol is consumed in place of the fat. This leads to 
fatjj_ehange8 and sometimes to a condition of general steatosis. 

The-chief, effects of chronic alcohol poisoning may be thus summarized. 

Nervous System.-* Functional disturbance is common. 2_ Ujjsteadiaesa of 
thejmuscles in performing any action is a constant feature. "The jjemarjs 
best seen in the hands and in the tongueJ, The_mental.processes may be dull, 
particularly in the early morning hours, and the patient is unable to transact 
any business until he has had his accustomed stimulant. f Irritability of tem¬ 
per, forgetfulness, and exchange in the moral character of the individual 
gradually come on. The judgment is seriously impaired, the will.enfeebled, 
and in the final stages dementia may supervene. An interesting combina¬ 
tion of symptoms in chronic alcoholics is characterizcdsby peripher al neuritis. 
lqas,of-memory, and pggudo-reminiscences—that is, false notions as to the 
patient’s position in time and space, and fabulous explanations of real occur¬ 
rences. The peripheral neuritis is not always present j'ithere may be only 
tremor and^actitation of the lips, and thickness of the speech, with.visual hal¬ 
lucinations. The mental condition was described by Jackson and by Wilks. 
Korsako ff speaks of it as a psydnom polyneuritica, and the symptom-complex 
is sometimes called by his name. The relation of chronic alcoholism to insan¬ 
ity has been much discussed. According -to Savage, of 4,000 patients admitted 
to the Bethlehem Hospital, 133 gave drink as the cause of their insanity. 
Chronic alcoholism is certainly one of the important elements in the strain 
fjd'hich leads to mental breakdown, ft Epikp8y,may result directly from chronic 
drijiking. It is a hopeful form, and may disappear entirely with a return to 
habits of temperance. 

There is a remarkable condition in chronic alcoholics of which I have seen 
at least half a dozen cases. A heavy drinker, who may perhaps have had 
attacks of delirium tremens, begins to get drowsy or a little more befuddled 
than usual; gradually the stupor deepens until he becomes comatose, in which 
state he may remain for weeks. There may be slight fever, but there are 
nq.gigns.qf paralysis, and no optic neuritis. The urine may be normal. The 
lumbar, puncture yields a clear fluid, but under high pressure. In one case, 
which died at the end of six weeks, there were the anatomical features of a 
serous jneningi tis. 

No characteristic changes are found in the nervous system. Haemorrhagic 
pachymeningitis is not very uncommon. Opacity and thickening of the pia- 
arachnoid membranes, with more or less wasting of the convolutions, gen¬ 
erally occur. These are in no way peculiar to chronic alcoholism, but are 
found in old persons and in chronic wasting diseases. In the very protracted 
cases there may be chronic encephalo-meningitis with adhesions of the mem¬ 
branes. Finer chang es in the nerve-cells, their processes, and. the neuroglia 
have been described by Berkley, Hoch, and others. By far the most striking 
effect of alcohol on the nervous system is the production of th e alcoholi c 
nfliri tjiy w hich will be considered later. 

niptifii s iffyniVn—Catarrh,yd the stomach is the most common symptom. 
Th e toper has a furred tongue, heavy breath, and in the morning a sensation 
of sinjdng .at, the stomach until he has had his dram. The appetite is usu¬ 
ally impaired and the howel q are constipated. In beer-drinkers dilatation of 
the stomach is common. 
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A iS»jpb.p£<#iueesdefinite changes in the liver, leading ultimately to (lu* 
variUUaJn^ cxrrhos., to be described. 1„ Welch's lalmrat,^ J Fr 1 

^^riss c : rrhosis in ™ bwts * «» **£3. 

W .. m g t 18 probab ly a pmnai^ degenerative .change, in the liver-eells 
although manyjjopd observers still bold that the po.son acts first ,,pon 1 lie 
conaechve-iisue elements. It is probable that a special vuhte , li ” ( 

liver-cells ns necessary m the etiology of alcoholic drrhosis. There re cases 
m which comparatively moderate drinking for a few years has been 111', ' 
by cirrhosis 1 on the other hand, the livers of persLi! wlmtv c m ^ 
drinkers for thirty or forty years may show only a moderate grade of • e o 

Wed an/fend I 01 ' 0 C 1 IT !r 8 drinkers may'present nn Z 

rgea and leader liver, with at times swelling of the spleen. With the mis- 

t£ic and fepatic disorders the facies often becomes ver} characteristic 1 
vemdes of the cheeks and nose are dilated; the latter becomes enlarged red' 
and may piesent the condition known as acne, rosacea. The eyes arc watery’ 
the conjunctive, hypenemic and sometimes bile-tinged. } ’ 

Vasjieaxt and arteries in chronic topers show important, degenerative 
changes. Alcoholism ,s one of the special factors in causing artcr.VsclcrosTs 
Steel! has pointed out the frequency of cardiac dilatation in these cases 

Ju dafijfe -lhe influence of chronic alcoholism upon these organs is by no 
means so marked. According to Dickinson the total of renal disease i/not 
greater in the drinking class, and he holds that the effect of alcohol on the 
kidneys has been much overrated. Korinad has directed attention to the fact 

ze 'The W’ P D P ° r iT i° f i C ! lr0mC alc0h0lics thu Sidneys are increased in 
azu The Guy s^lfospital statistics support this statement, and Pitt notes that 

witw er h Cent ° f the . b, ; d ‘ , ' s of lmnl drmk «-s the kidneys were hypertrophied 

,nd r 1 r mg ri b,d r UangC - The ^ ical « ranul " kidney seems to result 
'“‘directly, from alcohol through the arterial el mimes 

tnh? ? S f ° rmorI y thought that alcohol was in some way antagonistic to 
tuberculous disease, but the observations of late years indicate clearly that 
he reverse is the case and that chronic drinkers are much more liable to 

tion nf CU ? tuberculosis, it is probably altogether a ques- 

on ot altered tissue-soil, the alcohol lowering the vitality and enabling the 
bacilli more readily to develop and grow. 

bi-tl? Deli fi um tremens (mmiw a potu) is really only an..incident in the 
b story of chronic alcoholism, and results from the long-continued action 
• ;y e S on on the bram - The condition was first accurately described early 
i-WaJmcentury by Sutton, of Greenwich, who bad numerous opportunities 
or studying the different forms among the sailors. One of (lie most thor¬ 
ough and careful studies of the disease was made by Ware, of Boston. A 
dP-t e n -m a, tpinperatc per son,- no -matter how prolonged, is rarely if ever fob 
owed by delirium tremens; but in the case of .an habitual drinker a torn-- 
porary excess is apt to bring on an attack. It sometimes follows in conse- 
judden withdrawal of the alcohol. There are circumstances 
"hich in a heavy drinker determine, sometimes with abruptness, the onset of 
jelirium. Such are an accident, a sudden fright or shock, and an acute in- 
umuaption, particularly pneumonia. It is especially apt to occur in drinkers 
a nutted to hospitals for injuries, especially fractures, and as this seems 
Most- likely to occur when the alcohol is withdrawn, it is well to give such 
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patients a moderate amount of alcohol. At the outset of the attagk.the patient 
is raat.laa a and depressed, andjslefips .badly, symptoms which cause him to take 
alcohol more freely. After a day or two the characteristic delirium seta. in. 
The patient talks constantly and incoherently; he is incessantly.motion, 
and desires to go out and attend to some imaginary business. •S'lIaJlnQinations 
o f. sight and hearing develop. He sees objects in the room, such as '.tats, 
mice, or snakes, and fancies that they are crawling over his body. The terror 
inspired by these imaginary objects is great, and has given the popular nafng 
“ horrors ’’ to the disease. The patients need to Iks watched constantly, for 
in their delusions they may jump out of the window or escape. Auditory 
hallucinations are not so common, but the patient may complain of hearing 
thc roar of animals or the threats of imaginary enemies. ^There is much mns- 
cular_ttemor; the tongue is covered with a thick white fur, and when pro¬ 
truded is tremulous. The pulse is soft, rapid, and readily compressed. There 
is usually fever, but the temperature rarely registers above 102° or. 103°. Iu 
fatal eases it may be higher. Insomnia is a constant feature. On the third 
or fourth day in favorable cases the restlessness abates, the patient sleeps, 
arid improvement gradually sets in. The tremor persists for some days, the 
hallucinations gradually disappear, and the appetite returns. In more serious 
cases the insomnia persists, the delirium is incessant, the pulse becomes more 
frequent and feeble, the tongue dry, the prostration extreme, and death takes 
place from gradual heart-failure. 

Diagnosis.—The clinical picture of the disease can scarcely be confounded 
with any other. Cases with fever, however, may be mistaken for meningitis. 
By far the most common error is to overlook some local disease, such as pneu¬ 
monia or erysipelas, or an accident, as a fractured rib, which in a chronic 
drinker ipay precipitate an at.taek of delirium .tremens. In every instance a 
careful examination should be made, particularly of the lungs. It is to bo 
remembered that in the severer forms, particularly the febrile cases, conges¬ 
tion of the bases of the lungs is by no means uncommon. Another point to 
be borne in mind is the fact that pneumonia of the apex is apt to be accom¬ 
panied by delirium similar to mania a potu. 

Prognosis.—Recovery takes place in a large proportion of the cases in pri¬ 
vate practice. In hospital practice, particularly in the large city hospitals 
to which the debilitated patients are taken, the death-rate is higher. Gerhard 
states that of 1,241 cases admitted to the Philadelphia Hospital 121 proved 
fatal. Recurrence is frequent, almost indeed the rule, if the drinking is 
kept up. 

Treatment.—Acute alcoholism rarely requires any special measures, as tbe 
patient deeps off the effects of the debauch. In tie case of profound alco¬ 
holic coma it may be advisable to wash out the stomach, and if collapse symp¬ 
toms occur the limbs should be rubbed and hot applications made to the body. 
Should convulsions supervene, chloroform may be carefully administered. Iu 
the acute, violent alcoholic mania the hypodermic injection of apomorphia, 
one-eighth or one-sixth of a grain, is usually very effectual, causing nausea 
and vomiting, and rapid disappearance of the maniacal symptoms. 

Chronic alcoholism is a condition very difficult to treat, and .once fully 
established the habit is rarely abandoned. The most obstinate cases are those 
with marked hereditary tendency. Withdrawal of the alcohol is the first 



MORPHIA HABIT. 


378 


essential. This is most effectually accomplished by placing the patient in 
an institution, in which he can be carefully watched during the trying period 
of the first week or ten days of abstention. The absence of temptation in 
institution life is of special advantage. For the sleeplessness the bromides 
or hyoscine may be employed. Quinine and strychnine in tonic doses may 
be given. Cocaine or the fluid extract of coca has been recommended as a sub¬ 
stitute for alcohol, but it is not of much service. Prolonged seclusion in a 
suitable institution is in reality the only effectual means of cure. When an 
hereditary tendency exists a lapse into the drinking habit is almost inevitable. 

In delirium tremens the patient should be confined to bed and carefully 
watched night and day. The danger of escape in these cases is very great, as 
the patient imagines himself pursued by enemies or demons. Flint mentions 
the case of a man who escaped in his night-clothes and ran barefooted for 
fifteen miles on the frozen ground before he was overtaken. The patient 
should not be strapped in bed, as this aggravates the delirium; sometimes, 
however, it may bo necessary, in which case a sheet lied across the bed may 
be sufficient, and this is certainly better than violent restraint by three or four 
men. Alcohol should be withdrawn at once unless the pulse is feeble. 

Delirium tremens is a disease which, in a large majority of cases, runs a 
cfluriOery slightly influenced by medicine. The indications for treatment 
are to procure sleep and to support the strength. Jn mild cases half a drachm 
of bro mide of potassium combined with tincture of capsicum may be given 
every three hours. Chloral is often of great service, and may be given with¬ 
out hesitation unless the heart’s action is' feeble. Hood results sometimes 
follow the hypodermic use of hyoscine, one one-hundredth of a grain. Opium 
must be used cautiously. A special merit of Ware's work was the demon¬ 
stration that on a rational or expectant plan of treatment the percentage of 
recoveries was greater than with the indiscriminate use of sedatives, which 
had been in vogue for many years. When opium is indicated it should be 
given as morphia, hypodermically. The effect should he carefully watched, 
and if after three or four quarter-grain doses have been given the patient is 
still restless and excited, it is best not to push it farther. Repeated doses of 
trional (grs. xv-xx) every four hours may be tried. Lamber advises ergotin 
hypodermically in both the acute and chronic alcoholism. When fever is 
present the tranquilizing effects of a cold douche or cold bath may be tried, or 
the cold or warm packs. The large doses of digitalis formerly employed are 
not advisable. 

Careful feeding is the most important clement in the treatment of these 
cases. Milk and concentrated broths should be given at Btated intervals. If 
tbe pulse becomes rapid and shows signs of flagging alcohol may be given in 
combination with the aromatic spirits of ammonia. 

II. MORPHIA HABIT (Morphinomanla; Morphinism). 

Taken at first to allay pain, a craving for the drug is gradually engendered, 
and the habit in this way acquired. The effects of the constant use of opium 
vary very jnuch. In-the East, where opium-smoking is as common as tobacco- 
nnoking with ns, the ill effects are, according to good observers, not very 
striking. Taken as morphia, and hypodermically, as is the rule, it is very 
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injurious, but a moderate amount may be taken for years without BeMdP’f 
damage. 

The habit is particularly prevalent among women and physicians who use 
the hypodermic syringe for the alleviation of pain, as in neuralgia or sciatica. 
The acquisition of the habit as a pure luxury is rare in this country. . 

Symptoms.—The symptoms at first are slight, and for months theremayhe 
no disturbance'of health. There are exceptional instances in which for a'period 
of years excessive amounts have been taken without deterioration of the>n).ejjtal 
or bodily functions. As a rule, the dose necessary to obtain the desired sensa¬ 
tion has gradually to be increased. As the effects wear off the 1 victii^pfpo- 
ricnccs sensations of lassitude andinental depression, accompanied often with 
slight nausea and epigastric distress, or even recurring colic, which may be mis¬ 
taken for appendicitis. The confirmed opium-eater usually has a sallow, pasty 
complexion, is emaciated, and becomes prematurely gray. He is r estles s, irrita- 
ble^and unable to remain quiet for any time. Itching is a common symptom. 
The sleep is disturbed, the appetite and digestion are deranged, and except 
when directly under the influence of the drug the jnental condition is one of 
depression. Occasionally'there are profuse sweats, which may be preceded by 
chills. The pupils, except when under the direct influence of the drug, are 
dilated, sometimes unequal. In one case there was a persistent oedema of the 
legs without sufficient renal changes or anaemia to account for it.' Persons 
addicted to morphia arc inveterate liars, and no reliance whatever can lie 
placed upon their statements. In many instances this is not confined to mat¬ 
ters relating to the vice. In women the symptoms may be associated with 
those of pronounced hysteria or neurasthenia. The practice may be contin 
ued for an indefinite time, usually requiring increase in the dose until ulti 
mately enormous quantities may be needed to obtain tho desired effect 
. Finally a condition of asthenia is induced, in which the victim takes little 01 
no food and dies from the extreme bodily debility. An increase in the do» 
is not always necessary, and there are habitues who reach the point of satis 
faction with a daily amount of 2 or 3 grains of morphia, and who are abl 
to carry on successfully for many years the ordinary business of life. The 
may remain in good physical condition, and indeed often look ruddy. 

Treatment.—The treatment of the morphia habit is extremely difficult, an 
can rarely be successfully carried out by the general practitioner. Isplatioi 
systematic feeding, and gradual withdrawal of tho drug are the essential eli 
ments. As a rule, the patients must be under control in an institution an 
should be in bed for the first ten days. It is best in a majority of eases i 
reduce the morphia gradually. The diet should consist of beef-juice, milk, an 
egg-white, which should be given at short intervals. Tho sufferings of the pi 
tients are usually very great, more particularly the abdominal pains,, sometimi 
nausea and vomiting, and the distressing restlessness. Usually within a week < 
ten days the opium may be entirely withdrawn. In all cases the pulse should 1 
carefully watched and, if feeble, stimulants should be given, with the aromal 
spirits of ammonia and digitalis. For the extreme restlessness a hot bath 
serviceable. The sleeplessness is the most distressing symptom, and varim 
drugs may have to be resorted to, particularly hyoscine and sulnhonal m 
sometimes, if the insomnia persist, morphia itself. * 

It is essential in the treatment of a case to be certain that the patient b 
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no means of obtaining morphia. Even under the favorable circumstances of 
seclusion in an institution, and constant watching by a night and a day nurse, 
I have known a patient to practice deception for a period of three months. 
After an apparent cure the patients are only too apt to lapse into the habit. 

The condition is one which has become so common, and is so much on 
the increase, that physieians should exercise the utmost caufion in prescrib¬ 
ing morphia, particularly to female patients. Under no circumstances should 
a patient with neuralgia or sciatica be allowed to use the hypodermic syringe, 
and it is even safer not to intrust this dangerous instrument to the hands of 
the nurse. 

IH. LEAD-POISONING (Flumbism; Saturnism). 

Etiology. —The disease is wide-spread, particularly in lead-workers and 
among plumbers, painters, and glaziers. The metal is introduced into the 
system in many forms. Miners usually escape, but those engaged in the smelt¬ 
ing of lead-ores are often attacked. Animals in the neighborhood of smelt¬ 
ing furnaces have suffered with the disease, and even the birds that feed on 
the berries in the neighborhood may be affected. Men engaged in the white- 
lead factories are particularly prone to plumbism. Accidental poisoning may 
come in many ways; most commonly by drinking water which has passed 
through lead pipes or been stored in lead-lined cisterns. Wines and cider 
which contain acids quickly become contaminated in contact with lead. It 
was the frequency of colic in certain of the cider districts of Devonshire which 
gave the name of Devonshire colic, as the frequency of it in Poitou gave the 
name co lica Pidon um. Among the innumerable sources of accidental poi¬ 
soning may be mentioned milk, various sorts of beverages, hair dyes, false 
teeth, and thread. We have had in the Johns Hopkins Hospital four cases 
following the use of lead and opium pills for dysentery, of which cause Miller 
(Therapeutic Gazette, 1904) has collected many cases from the literature. It 
has also followed the,use of Emplaatrum Diachylon to produce abortion, and 
there is a case reported in an infant from the application of lead-water on 
the mother’s nipples. One grain every three hours for three days, and two 
grains every three hourB for one day, have caused signs of poisoning. A seri¬ 
ous outbreak of lead-poisoning, which was investigated by David D. Stewart, 
occurred in Philadelphia, owing to the disgraceful adulteration of a baking- 
poadw-with ch romate -of lead, which was used to give a yellow tint to tho 
cakes. Lead given medicinally rarely produces poisoning. 

-> Adages are attacked, but J. J. Putnam states that ghOdren are relatively 
lessdiable. The largest number of cases occur between thirty and forty. Ac¬ 
cording to Oliver/, females are more susceptible than males. He states that 
they are much more quickly brought under its influence, and in a recent epi¬ 
demic in which a thousand) cases were involved the -proportion of females to 
malea jraa fo py to..one. 

‘ The, lead gains, entrance to the system through the lungs, the digestive 
0 Egans, or the .dan. Poisoning may follow the use of cosmetics containing 
lead. Through the lungs it is freely absorbed. The chief channel, according 
to Oliverpfe the digestive system. It is rapidly eliminated by the kidneys and 
skin, and is present in the urine of lead-workers. The susceptibility is re- 



376 


THE INTOXICATIONS AND SUN-STROKE. 


markably varied. The symptoms may be manifest within a month of expi^ 
sure. On the other hand, Tanquerel (des Planches) met with a case- in V 
man who had been a lead-worker for fifty-two years. 

Morbid Anatomy.—Small quantities of lead occur in the body in health. 
J. J. Putnam’s reports show that of 150 persons not presenting symptoms c& 
lead-poisoning traces of lead occurred in the urine of 25 per cent. ' .' 

In chronic poisoning lead is found in the various organs. The affected 
muscles are yellow, fatty, and fibroid. The nerves present the features-of 
a p eripher al jfegqnni-al i vo neuritis. The pord and the new»-soots are, as a 
rule, uninmlyed. In the primary atrophic form the ganglion ceUs of .tfie 
anterior horns are probably implicated. In the acute fatal cases there may 
be the most intense entero-colitis. 

Clinical Forms.—Acuxs Poisonito.— We do not Tefer here to the acci¬ 
dental or suicidal cases, which present vomiting, pain in the abdomen, and 
collapse symptoms. In workers in lead there are several manifestations which 
follow a short time after exposure and set in acutely. There may be, in the 
1 first place, a rapidly developing anaemia, j Acute-neuritis has been described, 
and c onvuls ions, epilepsy, and a delirium, which may be, as Stephen Mac¬ 
kenzie has noted, not unlike that produced by alcohol. There arc also cases 
in which the gastro-intestinal symptoms are most intense and rapidly prove 
fatal. Thero was admitted under my care in the Philadelphia Hospital a 
painter, aged fifty, suffering with anosmia and severe abdominal pain, which 
had lasted about a week. He had vomiting, constipation at first, afterward 
severe diarrhcea and mclacna, with distention and tenderness of the abdo¬ 
men. There were albumin and tube-casts in the urine. The temperature was 
usually subnormal. Death occurred at the end of the second week. There 
was found the most intense cntero-colitis with hasmorrhages and exudation. 
These acute forms occur more frequently in persons recently exposed, and, 
according to Mackenzie, are more frequent in winter than in summer. Da 
Costa has reported the onset of hemiplegia after three days’ exposure to the 
poison. 

CnEOK iqJPatsQsma. 

(а) Blood, Changes. —A moderate grade of anemia, the so-called saturnine 
cachexia, is usually present. The corpuscles do not often fall below 60 per 
cent. Many of the red cells show a remarkable granular, basophilic degenera¬ 
tion when stained with .Tenner’s stain, or with polychrome methylene blue. 
Grawitz first demonstrated their presence in cases of pernicious anaemia, and 
Pepper (tertius) and White showed that they were constantly present in lead¬ 
poisoning. Further observations by Vaughan and others have dhown that 
such granulations are found in the blood in a great variety of conditions, even 
in normal blood, but that they are most numerous in lead-poisoning, in which 
their occurrence in very large numbers is of considerable value in diagnosis. 
Cadwalader has shown the constant presence of nucleated red blood-corpuscles 
even when the anaemia is of very slight grade. 

(б) Blue line on the gums, which is a valuable indication, but not in¬ 
variably present. Two lines must be distinguished: one, at the margin 
between the gums and teeth, is on, not in the gums, and is readily removed 
by rinsing the mouth and cleansing the teeth. The other is the Well-known 
characteristic blue-black line at the margin of the gum. The color is not 
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wachial type, which involves the deltoid, the biceps, (lie hrachialis 
cam 1 if n<1 ™ e sllp ™ a t° r t° n gns, rarely the pectorals. The atrophy is of the 
pu °- umeral form. It is bilateral, and sometimes follows the first form, 
u 11 may be primary. 

The Aran-Duchenne type, in which the small muscles of the hand 
0 the thenar and hypothenar eminences arc involved, so that we have a 
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paralysis closely resembling that of the early stage of polio-myelitis anterior 
chronica. The atrophy is marked, and may be the first manifestation Of tjjjft: 
lead-palsy. Mobius has shown that this form is particularly marked in ttfildja.' ■ 

(4) The peroneal type. According to Tanquerel, the in war f>x n 

invdifi&Ja lie proportion of 13 to 100 .of. the upper limbs. The lateral 
peroneal muscles, the extensor communis of the toes, and the extensor proprius 
of the big toe are involved, producing the steppage gait. 

(5) Laryngeal form. Adductor paralysis has been noted by Morell Mac¬ 
kenzie and others in lead-palsy. 

Generalized Palsies. —There may be a slay, chronic paralysis, gradually 
involving the extremities, beginning with the classical picture of wrist-drop. 
More frequently there is a rapid generalization, producing complete paralysis 
in all the muscles of the parts in a few days. It may pursue a course like 
an ascending paralysis, associated with rapid wasting of all four limbs. Such 
cases, however, are very rare. Death has occurred hy involvement of the dia¬ 
phragm. Oliver reports a case of Philipson’s in which complete paralysis 
supervened. A case of generalized paralysis was admitted last winter (1904) 
in which the paralysis began in the legs after but two weeks’ work as an 
enameler. It spread rapidly, so that in a little over a week he was bed- 
ridden, and on admission to the hospital nearly every muscle below the neck 
was involved. The diaphragm was completely paralyzed. Ho was walking 
about when he left the hospital, though there was still some weakness remain¬ 
ing. Dejerine-Klumpke also recognizes a febrile form of general paralysis 
in lead-poisoning, which may closely resemble the Bubacute spinal paralysis 
of Duchenne. 

There is also a primary satnminp mnamilflr atrophy in which ^the we ak- 
n esq an d .yasting come on together. It is this form, according to Stowers, 
which most frequently assumed the Aran-Duchenne ty pe. 

The electrical reactions are those of lesions of the lower motor segment, 
and will be described under diseases of the nerves. The degenerative reac¬ 
tion in its different grades may be present, depending upon the severity of 
the disease. 

Usually with the onset of the paralysis there are pains in the legs and 
joints, the so-called saturnine arthralgias. Sensation may, however, tie 
unaffected. 

(e) The cerebral symptoms are numerous. Seven of our cases showed 
marked cerebral involvement. One of the cases had delusions and maniac al 
e x c i te m ent and had to be removed to an insane hospital. In other cases there 
occurred transient.delirium, attacks of nnco nsgiousiiess. and in one case.cpn- 
vii 1 si o n r Optic, neuritis or neuro-retinitis may occur. -Hyster ical symptoms 
occasionally occur in girls. Convulsions are not uncommon, and in an adult 
the possibility of lead-poisoning should always be considered. T rue epileps y 
may follow the convulsions. An acute delirium may occur with hallucina¬ 
tions. The patients may have trance-Jfke attacks, which* Jtdto.,prjyiginato 
wjthfeCOUFukions. A few cases of lead encephalopathy finally drift'into 
lupajtic asylums. TseiWff “ one of the commonest manifestations of lead- 
poisoning. 

(f) Arterio-sclerosis. —Lead-workers are notoriously subject to asterio- 
gcleroeis with contracted kidneys and hypertrophy ,otiheJieart, The cas« 
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K distin ct gouty deposits, particularly in the big-toe joint; but 
ry. acute gout in lead-workers is rare. According to Sir Wil- 
th e lead favors the precipitation of the crystalline urates of 
Balfejlias shown that lead diminishes the alkalinity of the 
lessens-the solubility of the uric acid. 

—In the minor manifestations this is good. According to Gow- 
k is bad in the primary atrophic form of paralysis. Convulsions 
ire, as a’ruic, -Scrums, and the mental symptoms which succeed may be perma- 
ient. Occasionally the wrist-drop persists. 

Treatment.—Prophylactic measures should he taken at all lead-works, but, 
mless employes are careful, poisoning is apt to occur even under the most 
avorable conditions. Cleanliness of the hands and of the finger-nails, fre- 
juent bathing, and the use of respirators when necessary, should be insisted 
ipon. When the lead is in the system, the iodide of potassium should bo 
,riven in from 5- to 10-grain doses three times a day. Fgt the colie, local 
tpplicalions and, if severe, morphia may be used. An occasional morning 
purge of magnesium sulphate may be given. For the anionia iron should 
be used. In the very acute cases it is well not to give the iodide, as, accord¬ 
ing to some writers, the liberation of the lead which has been deposited in the 
tissues, may increase the severity of the symptoms. For the local palsies mas¬ 
sage and the constant current should be used. 

TV. AESENIOAIi POISONING. 

Aoute poisoning by arsenic is common, particularly by Paris green and 
such mixtures as “Rough on Rats,” which are used to destroy vermin and 
insects. The chief symptoms arc intense pain in the stomach, vomiting, and, 
later, colic, with diarrhoea and tenesmus; occasionally the symptoms are those 
of eollapse. If recovery takes place, paralysis may follow. The treatment 
should be similar to that of other irritant poisons—-rapid removal with the 
stomach pump, the promotion of vomiting, and the use of milk and eggs. 
If the poison has been taken in solution, dialyzed iron may be used in doses 
of from 6 to 8 drachms. 

Chronic Arsenical Poisoning.—Arsenic is used extensively in the arts, 
particularly in the manufacture of colored papers, artificial flowers, and in 
many of the fabrics employed as clothing. The glazed green and red papers 
used in kindergartens also contain arsenic. It is present, too, in many wall¬ 
papers and carpets. Much attention has been paid to this question of late 
years, as instances of poisoning have been thought to depend ujwn wall-papers 
and other Household fabrics. The arsenic compounds may be either in the 
form of solid particles detached from the paper or as gaseous volatile bodies 
formed from arsenical organic matter by the action of several moulds, notably 
Penicilium brevicaule, Mucor mucedo, etc. (Gosio). In moisture, and at a 
temperature of from 80° to 95° F., a volatile compound is set free, probably 
“an organic derivative of arsenic pentoxide” (Sanger). The chronic poi¬ 
soning from fabrics and wall-papers may be due, according to this author, 
to the ingestion of minute continued doses of this derivative. Contaminated 
glucose, used in manufacturing beer, caused .the recent epidemic of poison¬ 
ing at Manchester. The associated presence of selenium compounds may have 
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played a part in the production of the poisoning (TunnicliSe and Rosenheim)'. 
Arsenic is eliminated in all the secretions, and has been found in the-milk. 
J. J. Putnam, it should be remembered, has shown that it is not uncommon 
to find traces of arsenic in the urine of many persons in apparent health (:)n 
per cent). The effects of moderate quantities of arsenic arc not infrequently 
seen in medical practice. In chorea and in pernicious ainumia, steadily in¬ 
creasing doses are often given until the patient takes from 15 to 20 drops of 
Fowler’s solution three times a day. Flushing and hyperaunia of the skin, 
puffiness of the eyelids or aliove the eyebrows, nausea, 1 vomiting, and diarrhea 
are the most common symptoms. Redness and sometimes bleeding of the 
gums and salivation occur. In the protracted administration of arsenic 
patients may complain of numbness and tingling in the fingers. Cutaneous 
pigmentation and keratosis are very characteristic, and as a late rare sequence 
of the latter, epithelioma. In chorea neuritis has occurred, and a patient nt 
mine with Hodgkin’s disease had multiple neuritis after taking giv 3j of Fow¬ 
ler’s solution in seventy-five days, during which time there were fourteen days 
on which the drug was omitted. 

In the Manchester epidemic nearly all cases presented signs of neuriti 
and lesions of the skin. Tn some the sensory disturbances predominated, 
in others the motor, the individuals being unable to walk or to use their 
handsf r ''lfl a certain number there was muscular inco-ordination, resembling 
that of locomotor ataxia. Rapid muscular atrophy characterized some ca.se> 
In not a few patients a condition of crythromelalgia was present. Occasion¬ 
ally a catarrh of the respiratory and alimentary tracts was the chief featun 
Pigmentation, keratosis, and herpes were the most characteristic cutaneous 
manifestations (Kelynack and Kirkby, Arsenical Poisoning in Beer Drink¬ 
ers). How far similar symptoms are to be attributed to the small quantities 
of arsenic absorbed from wall-papers and fabrics is by some considered doubt¬ 
ful. That children and adults may take with impunity large doses for months 
without unpleasant effects, and the fact of the gradual establishment of a 
toleration which enables Styrian peasants to take as much as 8 grains of arse- 
nious acid in a day, speak strongly against it. On the other hand, as Sanger 
states, we do not know accurately the effects of many of the compounds in 
minute and long-continued doses, notably the arsenates. 

Arsenical paralysis has the same characteristics as lead-palsy, but the legs 
are more affected than the arms, particularly the extensors and peroneal 
group, so that the patient has the characteristic steppage gait of peripheral 
neuritis. 

The electrical reaction in the muscles may bo disturbed before there is 
any loss of power, and when the patient is asked to extend the wrist fully and 
to spread the fingers slight weakness may bo detected early. 

V. FOOD POISONING. 

There may be “ death in the pot ” from many causes. Food poisons tuny 
be endogenous or exogenous. Those articles in which the poison is of endoge¬ 
nous origin can scarcely be designated as foods.n The poisonous mushroom, 
for example, is often mistaken for the edible form. The former is injurion* 
because it normally produces a highly poisonous alkaloid, muscarine. Cep 
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fan ^V 180 P roducc ” al physiological but toxic products When eaten 
hy mistake, as frequently occurs in the West Indies and Japan these list! onv 
cause poisonous symptoms ^he exogenous origin of food poisons is by far 
the commonest Under this head come those foods which arejrendered poison¬ 
ous hy accidental contamination from outside sources. Food „ lav contain 

'if or «T sms of ?***»> ™ oi tuberculosis or trichiasis;‘milk and 

other foods may become, infected with typhoid bacilli, and so convey (be disease 

Animals (or insects, as bees) may feed on substances which cause 'their 
ilcsn or products to be poisonous to mun 

The grains used as food may be infected with fungi and cause the opt- 
| demies ox ergotism, etc. 1 

|, 1<lood f of all sorts may become contaminated with the bacteria of puire- 
| faction, the products of which may be highly poisonous. 

| The term “ptomaine poisoning” has been popularized to such an extent 
[that it is used synonymously with food poisoning. The term p!a,mine was 
introduced twenty-five years ago by the Italian chemist, Seimi, to designate 
basic, alkaloidal products formed in putrefaction. It is largely through the 
bihors of Brieger that our knowledge of ptomaines was gained Mvtiloloxin 
immd m poisonous mussels, is of this class, and is by far the most'poisonous 
ot the known ptomaines. 

Among the more common forms are the following: 

( !) Meat Poisoning.—Cases have usually followmHhe eating of sausages 
or pork-pie or head-cheese, and also occasionally beef. veal, never mutton. 
Sausage poisoning, which is known by the name of botulism or allantiasis, lias 
«ng been recognized, and there have been numerous outbreaks, particularly 
j n P arts of Germany. Similar attacks have been produced by ham and by 
l cad-che^ e. The precise nature of the kreotoxicons has not yet been deter¬ 
mined. Other outbreaks lmvc followed the eating of beef and veal. In the 
majority of these eases the meat has undergone decomposition, though the 
change may not have been evident to the taste. The organisms which pro¬ 
duce the toxins causing the poisonous symptoms are nearly always anaerobes. 
Van Ermengena isolated an organism, to which lie gave the name It. bohi- 
UIUS > from a diseased ham, which poisoned thirty-four persons, all members 
m a musical society, at Ellezelles, in Germany. An organism frequently 
oiind in infected meat is II. mtcritidis , first isolated by Giirlner in 188.8 from 
meat which had poisoned a large number of persons. In recent years a lium- 
)er of epidemics of food poisoning have been shown to be in all probability 
raused by the Proteus vulgaris or its related species. Such epidemics have 
' fon re ported by Levy and Vesenberg. The symptoms of meat poisoning are 
, l0se °t''acute gastro-intcstinal irritation. Ballard's description of the Well- 
eck cases, quoted by Vaughan, holds good for a majority of them: 

“A period of incubation preceded the illness. Li 51 cases where this 
I 01 " d ke accurately determined, it was twelve hours or less in 5 cases; between 
" r <‘lve and thirty-six hours in 31 eases; between thirty-six and forty-eight 
,° Urs in 8 cases; and later than this in only 4 cases. In many cases the 
J, A definite symptoms occurred suddenly, and evidently unexpectedly, but 
n some cases there were observed during the incubation more or. less fooling 
languor and ill-hcaltli, loss of appetite, nausea, or fugitive, griping pains in 
10 kelly. In about a third of the cases the first definite symptom was a sense 



382 


THE INTOXICATIONS AND SUN-STROKE. 


of chilliness, usually with rigors, or trembling, in one case accompanied, by 
dyspnoea; in a few cases it was giddiness with faintness, sometimes accom¬ 
panied by a cold sweat and tottering; in others the first symptom was'Head- 
ache or pain somewhere in the trank of the body—e. g., in the chest, back, 
between the shoulders, or in the abdomen, to which part the pain, wherever 
it might have commenced, subsequently extended. In one case the first symp- 
tom noticed was a difficulty in swallowing. In two cases it was intniMi thirtt 
But however the attack may have commenced, it was usually not long befftre 
pain in the abdom en, diarrhoea, and vomiting came on, diarrhoea -being of 
more certain occurrence than vomiting. The pain in several cases cSSfUStKed 
in the chest or between the shoulders, and extended first to the upper and 
then to the lower part of the abdomen. It was usually very severe -indeed, 
quickly producing prostration or faintness, with cold sweats. It was variously 
described as qjampy, burning, tearing, etc. The diarrhoea! discharges wore 
in some eases quite unrestrainable, and (where a description of them could 
be obtained) were said to have been exceedingly offensive and usually of a 
dark color. Muscular weakness was an early and very remarkable symptom 
in nearly all tlie "Cases, and in many it was so great that the patient could only 
stand by holding on to something. Headache, sometimes severe, was a com¬ 
mon and early symptom; and in most cases there was thirst, often inteii-c 
and most distressing. The tongue, when observed, was described usually as 
thickly coated with it brown, velvety fur, but red at the tip and edges. In 
the early stage the skin was often cold to the touch, but afterward fever set 
in, the temperature rising in some cases to 101°, 103°, and 101° J?. In a 
few severe cases, where the skin was actually cold, the patient complained of 
heat, insisted on throwing off the bedclothes, and was very restless. The 
pulse - in the height of the illness became quick, counting in some case- 
100 to 128.” 

Many instances are on record of poisoning by canned goods, particu¬ 
larly meat. Some of these, according to John G. Johnson, have been cases 
of corrosive poisoning from muriate of zinc and muriate of tin used as an 
amalgam, but poisonous effects identical with those just described have fol¬ 
lowed the use of canned meats. 

Certain game birds, particularly the grouse, are stated to be poisonous, 
in special districts and at certain seasons of the year. It is a noteworthy fad 
that mutton and lamb have thus far not been implicated as a cause of food 
poisoning. 

(2) Poisoning by Milk Pioduots. —(a) The poisonous effects which fol¬ 
low the drinking of milk infected with saprophytic bacteria, is considered is 
the section on the diarrhoea of infants. 

(6) Cheese Poisoning .—Various milk products, ice .cream, cugtard, and 
cheese may prove highly poisonous. Among the poisons Vaughan now stales 
that the- tyrotoxicon “ is not the one most frequently present, nor is it the 
most uctive one.” In one epidemic he and Nbvy have isftTated from cheese a 
substance belonging to the poisonous albumins, and in an extensive ice-cream 
epidemic Vaughan and Perkins found in the ice cream a highly pathogenic 
bacillus, but its toxin has not been separated. 

T he sym ptoms are those of acute _gastro-infestinal irr itatio n, and sir® 
similar to those already detailed by Ballard. 
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?? (3) Poisoning by Shell-fish and Fish.->) Mussel JPoisoning.—Kri^r 
yi|;separated a ptomaine—my tilotoxin—-which exists chiefly in ihe liver of 
the-mussel. The observations of Sehmidlmann and Cameron have shown 
that the mussel from the open sea only becomes poisonous when placed in filthy 
waters, as at Wilhelmshafon. 

Dangerous, even fatal, effects may follow the eating of either, raw or cooked 
jatjssels. The.symptoms are those of an acute poisoning with profound action 
oifthe nervous system, and without gastro-intcstinal manifestations. There 
are numbness and coldness, no fever, dilated pupils, and rapid pulse; death 
oceuxs, sometimes within two hours with collapse symptoms. In an epidemic 
at Wilhelmshafen, Germany, in 1885, nineteen persons were attacked, four 
of whom died. Salkowski and Itriegcr isolated the hi t/IUotoxin from 
specimens of the mussels. Poisoning occasionally follows Ihe eating of 
oysters which are stale or decomposed. The symptoms are usually gastro¬ 
intestinal. 

(b) Fish Poisoning .—There are two distinct, varieties; in one Ihe poison 
is a physiological product, of certain glands of the fish, in the other it is a 
product of bacterial growth. The salted sturgeon used in parts of Russia 
has sometimes proved fatal to large numbers of persons. In the middle parts 
of Europe the barb is stated to be sometimes poisonous, producing the so- 
called “ barben cholera.” In China and Japan various species of (lie Mradon 
are also toxic, sometimes causing death within an hour, with symptoms of 
intense disturbance of the nervous system. Beri-beri is thought by some to 
be due to the consumption of certain kinds of fish. 

(4) Grain and Vegetable Food Poisoning. 

(1) Ergotism .—The prolonged use of meal made from grains contami¬ 
nated with the ergot fungus (rlaviceps purpurea) causes a series of symp¬ 
toms know as ergotism, epidemics of which have prevailed in different parts 
of Europe. Two forms of this chronic ergotism are described—the one, 
gangrenous, is believed to he due to the sphacelinie acid, the other, convulsive, 
or spasmodic, is due to the cornutin. In the former, mortification affects 
the extremities—usually the toes and fingers, less commonly the ears and 
nose. Preceding the onset of the gangrene there are usually amvsihesia, 
tingling, pains, spasmodic movements of the muscles, and gradual blood stasis 
in certain vascular territories. 

The nervous manifestations are very remarkable. After a prodromal stage 
of ten to fourteen days, in which the patient complains of weakness, headache, 
and tingling sensations in different parts of the body, perhaps accompanied 
' v 'th slight fever, symptoms of spasm develop, producing cramps in the inus- 
c 'Ies and contractures. The arms are flexed and the legs and toes extended, 
i’hese spasms may last from a few hours to many days and relapses are fre- 
luefit. In swarer cases epilepsy develops and the patient may die in convul- 
sions. Mental symptoms are common, manifested sometimes in a preliini- 
nnry delirium, but more commonly, in the chronic poisoning, as melancholia 
or dementia. Posterior spinal scierosis occurs in chronic ergotism. In tlie 
interesting group of 29 cases studied by Tuczek and Siemens, 9 died at various 
periods after the infection, and four post mortems showed degeneration of the 
posterior columns. A, condition similar to tabes dorsalis is gradually pro¬ 
duced by this slow degeneration in the spinal cord. 
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(2) Lathgrixm (Lupinosis).—An affection produced by the use of meal 
from varieties of vetches, chiefly the Lathyrus saiivus and L. cicera. The 
grain is popularly known as the chick-pea. The grains arc usually powdered 
and mixed with the meal from other cereals in the preparation of bread. As 
early as the seventeenth century it was noticed that the use of flour with winch 
the seeds of the Lathyrus were mixed caused stiffness of the legs. The subject 
did not, however, attract much attention before the studies of James Irving, 
in India, who between 1859 and 1868 published several important communi- 
cations, describing a form of spastic paraplegia affecting large numbers oi 
the inhabitants in certain regions of India and due to the use of meal made 
from the Lathyrus seeds. It also produces a spastic paraplegia in animals. 
The Italian observers describe a similar form of paraplegia, and it has been 
observed in Algiers by the French physicians. Tbp_.condition ja-tW-of a 
spastic paralysis, involving chiefly the legs, which may proceed to complete 
paraplegia. The arms arc rarely, if ever, affected. It is evidently a slow 
sclerosis induced under the influence of this toxic agent. The precise ana¬ 
tomical condition, so far as I can ascertain, has not yet been determined. 

(3) Pellagra. —Maidismus, a disease due to the use of altered maize, occurs 
extensively in parts of Italy, in the south of France, and in Spain. Searcy, 
Babcock, Wood, and Bellamy have shown (1907-1908) that it is not an un¬ 
common disease in the southern partB of the United States; many of the 
cases are acute. A case has been described in England (1906). In the 
early stage the symptoms are indefinite, characterized by'debility^pains in 
the spine, insomnia,'.digestive disturbances, more rarely .diarrhoea. The fust 
clear manifestation of the disease is the pellagral erythema, which almost 
invariably appears in the spring. This is followed by desiccation and exfolia¬ 
tion of the epidermis, which becomes very rough and dry, and occasionally 
crusts form, beneath which there is suppuration. With these cutaneous mani¬ 
festations there arelligestive troubles—salivation, dyspepsia, and diarrhoea— 
which may be of a dysenteric nature. After lasting for a few months improve¬ 
ment occurs in the milder cases and convalescence is gradually established. 
In the more severe and chr onic forms there are pronounced nervous symptoms 
> —headache, backache, spasms, and finally paralysis and mental disturbance. 
The paralytic condition affects the legs and leads gradually to paraplegia. The 
• mental manifestations, which are rarely met with until the third or fourth 
attack, are melancholia or suicidal mania. Finally, there may be a condition 
of the most pronounced cachexia, ti Symmetrical gangrene sometimes occurs 

The anatomical findings are indefinite. Chronic degenerative changes 
have been found, particularly fatty degeneration and a peculiar pigmentation 
in the viscera. The measures to be employed arc change in diet, removal frmn 
the infected district, and, as a prophylaxis, proper ripening and preservation 
of the com, the toxic changes in which are apparently due to the action*of» 
special organism. 

(4) Potato-poisoning .—It has Jong been known that potatoes contain 
normally a very small amount (about 0.06 per cent) of the poisonous prin¬ 
ciple, solanin, but it is only quite recently that it has been discovered that, 
under certain circumstances, they may contain the poison in amounts sufficient 
to cause grave disturbance of the system. The increase is due to the action 
of at least two species of bacteria, Bacterium solaniferum non-colorahile and 
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1lifytnutn solanifervm colordbile, and occurs in those tubers which, during 
g$vth, have lain partially exposed above ground, and in those which, during 
stofege, have become well sprouted. The most extensive outbreak of potato- 
p&Wing recorded occurred in 1899 in a German regiment, fifty-six members 
of which, after eating sprouted potatoes, were seized with chills, fever, head¬ 
ache, vomiting, diarrhoea, colic, and great prostration. Many were jaundiced 
$pd several collapsed, but all recovered. Samples of the remaining potatoes 
yielded 0.38 per cent of solanin, and this would indicate that a full portion 
mdsi have contained about 5 grains. 

Treatment. —The source of the infection must be ascertained and tho 
offending food destroyed. The stomach should be washed out and the bowels 
evacuated by a brisk saline purge. Little can be done for the symptoms of 
poisoning of the nervous system. Saline infusions, hypodermically, may be 
of service in promoting the elimination of the toxins. 


VI. SUN-STROKE (Siriasis), 

(Heat Exhaustion; Insolation; Thermic Fever; Heatstroke; Coup de Soleil.) 

Definition. —A condition produced by exposure to excessive heat. 

It is one of the oldest of recognized diseases; two instances are mentioned 
in the Bible. It was long confounded with apoplexy. The Anglo-Indian 
surgeons gave admirable descriptions of it. In the United States the most 
important contributions have come from the New York Hospital and tho 
Pennsylvania Hospital; from the former, the studies of Swift and Darraeh, 
from the latter, the papers of Gerhard, George B. Wood, the elder Pepper, and 
Levick. In New Orleans, Bennett Howler studied the disease and recognized 
the difference between heat exhaust ion and sun-stroke. Two forms are recog¬ 
nized, heat exhaustion and heat-stroke. 

Heat Exhaustion. —Prolonged exposure to high temperatures, particu¬ 
larly when combined with physical exertion, is liable to be followed by extreme 
prostration, collapse, restlessness, and in severe cases by delirium. The sur¬ 
face is usually cool, the pulse small and rapid, and the temperature may be 
subnormal—as low as 95° or 96°. The individual need not necessarily !>e 
exposed to the direct rays of the sun, but the condition may come on at night 
or when working in close, confined rooms. It may also follow exposure to 
great artificial heat, as in the engine rooms of the Atlantic steamships. 

Sun-itroke or Thermic Fever. —The cases are chiefly found in persons who, 
while working very hard, are exposed to the, sun. Soldiers on the march 
with their heavy accoutrements are particularly liable to attack. In the 
larger cities of this country the cases are almost exclusively confined to work- 
Mfen who are much exposed and, at the same time, have been drinking beer 
and whisky. 

Morbid Anatomy and Pathology, —Rigor mortis occurs early. Putrefac- 
tiva. changes may come on with great rapidity. The venous engorgement is 
extreme, particularly in the cerebrum. The left ventricle is contracted 
(Wood), and the right chamber dilated. The blood is usually fluid; the 
lungs are intensely congested. Parenchymatous changes occur in the liver 
and kidneys. 

28 
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According to Wood, “heat exhaustion with lowered temperature repre¬ 
sents a sudden vaso-motor palsy, i. e., a condition in which the existing effect 
of the heat paralyzes the centre in the medulla.” On the other hand, thermic 
fever is held to be due to paralysis under the influence of the extreme external 
heat of the centre in the medulla which regulates the disposition of the bodily 
'heat. Owing to this disturbance, more heat is produced and less given off 
than normally. 

Sambron has (B. M. J., 1898, i) advanced the view that siriasis is an 
infectious disease. He argues that heat alone can not cause it, that it occurs 
in certain localities and in epidemic outbursts, and persons acclimatized have 
a relative immunity, etc. 

Symptoms.—The patient may be struck down and die within an hour 
with symptoms of heart-failure, dyspnoea, and coma. This form, sometimes 
known as the asphyxial, occurs chiefly in soldiers and is graphically described 
by Parkes. Death indeed may be almost instantaneous, the victims falling 
as if struck upon the head. The more usual form comes on during exposure, 
with pain in the head, dizziness, a feeling of oppression, and sometimes nausea 
and vomiting. Visual disturbances are common, and a patient may have col¬ 
ored vision. Diarrhoea or frequent micturition may supervene. Insensi¬ 
bility follows, which may-be transient or which deepens into a profound coma. 
The patients are usually admitted to hospital in an unconscious state, with 
the face flushed, the skin pungent, the pulse rapid and full, and the tempera¬ 
ture ranging from 107° to 110°, or even higher, as shown in the accompany¬ 
ing chart. P. A. Packard states that of the 31 cases admitted to the Penn¬ 
sylvania Hospital in the summer of 1887, in a majority of them the tempera¬ 
ture was between 110° and 111°. In one case the temperature was 112°. The 
breathing is labored and deep, sometimes stertorous. Usually there is com¬ 
plete relaxation of the muscles, but twitchings, jactitation, or very rarely con¬ 
vulsions may occur. The pupils may at first be dilated, but by the time the 
cases are admitted to hospital they are (in a majority) extremely contracted. 
Petechise may be present upon the skin. In the fatal cases the coma deepens, 
the cardiac pulsations become more rapid and feeble, the breathing becomes 
hurried and shallow and of the Cheyne-Stokes type. The fatal termination 
may occur within twenty-four or thirty-six hours. Favorable in dications are 
the ret urp of consciousness and a fall in the fever. The reco very"Tn*ffie.se 
cases may be complete. In other instances there are remarkable after-effects, 
the most constant of which is a permanent inability to bear high temperatures. 
Such patients become very uneasy when the thermometer reaches 8QZ, F. in 
the shade. Loss of the power of mental concentration and failure of memory 
are more constant and very troublesome sequelae.' Such patients are always 
worse in the hot weather. Occasionally there are convulsions, followed by 
marked mental disturbance. Dercum has described peripheral neuritis as| 
a sequence, and the patient whose chart is here given had an acute nein 
ri tia in the legs. This is a point in favor of the infectious nature of thd 
disease. 

Guitlras has called attention to a form of fever occurring in the South, 
known in Florida as “ Fl orida fever. ” in’ the Carolines as “ eoii q f t |y fav er.” 
and in tropical countries as fiivre inflammatoire. The cases last for a vari¬ 
able time, and are mistaken for malaria or typhoid; but he believes them 
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to'-lft entirely distinct and due to a prolonged action of the high tempera- 
tui&. Be has called the condition a “ c ontinue d thermiq ^yer.” 

Jftff diagnoflis fif heat exhaustion from thermlclever is readily made, as 
the difference between the two conditions is striking. “ In snip exlpiation, 
the step ,jg jnoist, pale, and cool; the breathing is easy though hurried; the* 



Chart XIIL —Cask of Sou-stroke Treated with me Ice-bath; Recovery. 

(Rectal Temperatures.) 

pulse is small and soft; the vital forces fall into a temporary collapse; the 
senses remain entire” (Dowler); whereas in sun-stroke or heat apoplexy 1 
there is usually unconsciousness and pyrexia. 

The mode of onset, together with the circumstances under which it occurs 
and the high temperature, permits thermic fever to he readily differentiated 
from apoplexy and coma from other conditions. 

Treatment. —In heat exhaustion stimulants should be given freely, and 
if the temperature is below normal the hot bath should be used. Ammonia 
may be given if necessary. In thermic fever the indications are to reduce 
tlie temperature as rapidly as possible. This may be done by packing the 
patient in a bath with ice. Rubbing the body with ice was practised at the 
New York Hospital by Darrach in 1857, and is an excellent procedure to 
lower the temperature rapidly. Ice-water enemata may also be employed. 
At the Pennsylvania Hospital in the summer of 1887 the ice-pack was used 
with great advantage. Of 31 cases only 12 died, results probably as satis¬ 
factory is can be obtained, considering that many of the patients are almost 
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moribund when brought to hospital. They should be compared with Swift’s 
statistics, in which of 150 cases 78 died. In the cases in which the symptoms 
are those of intense asphyxia, and in which death may take place in a few’ 
minutes, free bleeding should be practised, a procedure which saved Weir 
Mitchell when a young man. For the convulsions chloroform should be given 
at once. Of other remedies, the antipyretics have been employed, and may be 
given when there is any special objection to hydrotherapy, for which, however, 
they can not be substituted. 
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L ARTHRITIS DEFORMANS.- 

O Slit ^ ''***'* '•* 

Definition. —A chronic disease of the joints of doubtful etiology , 11 charac¬ 
terized by cjianges in the synovial membranes and peri-articular structures, 
and in some cases by atrophic and hypertrophic changes in the bones. 

Long believed to be intimately associated with gout and rheumatism 
(whence the names rheumatic gout and rheumatoid arthritis), this dose rela¬ 
tionship seems now very doubtful, since in a majority of the cases no history 
of either affection can be determined. By the studies of the Boston orthopedic 
Burgeons (Bradford, (loldthwaitc, and Lovett) and of Strangeways and his 
pupils at Cambridge (England) we are gradually getting a very accurate 
knowledge of the anatomical and clinical forms of this common disease. **“ 

Etiology. — Aye. —A majority of the eases are lietwecn the ages of -tlwrty 
and fifty. In A. E. Garrod’s analysis of 500 cases there were only 25 under 
twenty years of age. In my series of 170 cases studied by T. McCrae, in 
one half the onset wns before the age, of thirty years. • 

Sex. —Among Garrod’s 500 cases there were lit in women. More than 
half in my amiaa ^ere in males. In James Stewart’s report of 10 cases from 
the Royal Victoria Hospital only 20 were in females. In women its close asso¬ 
ciation with the menopause has been noted. It seems to be more frequent, too, 
in those who have had ovarian or uterine trouble or who are sterile. 

Predisposition.— In 216 cases in Garrod’s series there was a family history 
of joint troubles. About one-third of my series gave a family history of 
arthritis. Two or three children in a family may be affected. In America 
the incidence in the negro is much less than in the white. 

Rheumatism naj i Gout. —In nearly a third of Garrod’s cases there was 
a history of gout inihTTaMty; of rheumatism in only 61 cases. 

Exposure to cold, wet and dam]), errors in diet, worry and care, and local 
injuries are all spoken of as possible exciting causes. 

At present two chief views prevail as to the etiology of arthritis deformans 
-’-one that it is of nervous origin, the other that it is a chronic infection. 

The Relation op Arthbitis Deformans to Diseases of the Nervous 
System. —Various forms of arthritis may occpr with lesions of the spinal cor , 
and it has been held by ,T. K. Mitchell £dr.) that changes in the nervous 
system are the cause of the joint lesions./This does not seem to lie supported 
by recent work, which rather support s/he vie# that the disease is th e resu lt 
of a chronic infection. The rapid muscular afroJ>hy, the associated nfg|iti% 
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the pain, the increase in the reflexes, and the nutritional disturbances sxtggttt 
a change in the nervous system, but this may be secondary to an infective or 
toxic process. 

Arthritis Deformans as a Chronic Infection. —In recent yeara^his 
view has been gaining ground, although as yet positive bacteriological eviSsee 
is lacking. The infection may be with a specific organism or perhaps "With 
various ones, feannatync, Poynton and Payne, Chauffard, and others have 
obtained organisms from the joints, and suggestive results have followed the 
injection of the cultures in animals. But no constant association with any 
organism has been proved. The influence of various infections such as gon¬ 
orrhoea, influenza, etc., is important. Some writers have reported a large 
proportion of cases with a previous history of gonorrhoea, but this was given 
in only 13 per cent of my series. 

' The-aeute onset with fever,. the polyarthritis^ the presence >of enlarged 
gla&ds, And the-,frequent enlargement of the spleen are all suggestive of an 
infection. In a small number 'cardiac complications occur. The attack may 
subside, leaving more or less damage, to recur later with the same features. 

And, lastly, a consideration of the form in children described by Still 
lends weight to this view, particularly in the wide-spread enlargement of the 
lymph-glands and the swelling of the spleen. A number of the very best 
students of the disease, as Baumlor, of Freiburg, have accepted the infective 
theory of origin, which is gaining adherents, though it still lacks‘demon¬ 
stration. 

■ ""Morbid Anatomy. —The changes in the joints differ essentially from those 
of gout in the absence of deposits of urate of soda, and from chronic rheuma¬ 
tism in the existence of extensive structural alterations, particularly in the 
cartilages. We are largely indebted to the magnificent work of Adams for 
our knowledge of the anatomy of this disease. 

The usual descriptions are of the late stages of the disease when extensive 
damage has occurred. There have been few opportunities to study the early 
changes, although more frequent operations should extend our knowledge. 
The radiographs have aided much in the study of the disease. There are 
three main types: (1) With lesions principally in the synovial membranesi 
aqd peri-articular tissues, (2) with atrophic changes in the cartilage and 
bones predominating, and (3) with hypertrophy and overgrowth of bone.f The 
first and second are seen especially in the joints of the extremities, the third 
in the spine. Whether these are distinct processes or different manifestations 
of the ss-me diseaseJt is difficult to say. , The synovial membrane is usually 
t hickened , and may form large fringes and villi. ^The peri-articular .tissues 
s how infiltra tion and swelling. The enlargement is more often due to swelling 
about the joint than to bony changes.. The cartilage may become soft and 
zgalpaily be absorb ed or thinned. This seems to begin opposite the point 
||5gireatest involvement of the synovial membrane. ,,The ends of the bones 
Hiiy become smoo th and e bum ated. which is usually found in long-standing 
cases and in old persons. With this there may be marked Atrophy „oftht‘ 
shaf t of the bone. ; Proliferation of bone usually occurs at the margins of 
the joints in the form of irregular nodules—the osteophytes. On the knuckles 
these are known as Haygarth’s nodosities. These may lock the joint The 
fonnatumuol hone may also occur in the ligaments, especially in the spine, 
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may be converted into a rigid bony column. B ony anchylosis rarely 
£s in the peripheral joints, but is common in the spine. 

- There may be extensive secondary changes. Muscular atrophy is common 
m^may appear with great rapidity. Subluxation may occur, especially in 
and finder joints. The hands often show great deformity, especially 
Ufcfta. deflection. Contractures may follow and the joint become fixed in a 
flexed position. Neuritis and trophic disturbances may bo*associatcd. The 
neuritis is soinetimes due to direct extension of the inflammatory process. 
Subcutaneous fibroid nodules are occasionally met with. 

* • The radiographs of arthritis deformans are very instructive. The changes 
in the bones are .very evident. The thinning due to atrophy and the bony 
overgrowth can be readily recognized. Erosion of the cartilages is easily seen. 
In the type with predominant peri-articular changes the bones show little 
alteration. 

Symptoms. —For convenience the forms may be described as those with 
Heberden’s nodes, general progressive arthritis, the mono-articular form, the 
vertebral form, and the arthritis deformans of children. 

Hebbbdkn’s Nodes. —In this form the fingers are affected, and “little 
hard knobs” develop gradually at the sides of the distal phalanges. They 
are much more common in women than in men. They begin usually between 
the thirtieth and fortieth year. The subjects may have had digestive troubles 
or gout. Heberden, however, says “ they have no connection with gout, being 
found in persons who never had it.” In the early stage the joints may be 
swollen, tender, and slightly red, particularly when knocked. The attacks of 
pain and swelling may come on in the joints at long intervals or follow 
indiscretion in diet. The little tubercles at the sides of the dorsal surface 
of the second phalanx increase in size, and give the characteristic appearance 
to the affection. The cartilages also become soft, and the ends of the bones 
eburhated. Urate of soda is never deposited (Charcot). The condition is 
not curable; but there is this hopeful feature—the subjects of these nodosities 
rarely have involvement of the larger joints. They have been regarded, too, 
as an indication of longevity. Charcot states that in women with these nodes 
cancer seems more frequent. 

General Pbogressive Fobm. —This occurs in two varieties, acute and 
cnronic^_ The acute form may resemble, at its outset, ordinary rheumatic 
fever. There is« involvement of many joints ^ swelling, particularly of the 
synovial sheaths and bursae; not often redness; but there is .moderate fever. 
Howard describes this condition as most frequent in young women from twenty 
to thirty years of age, often in connection with recent delivery, lactation, or 
rapid child-bearing. Acute cases may occur at the menopause. It may also 
come on in children. “ These patients suffer in their general health, beoomo 
weak, pale, depressed in spirits, and lose flesh. In several cases of thjjjform 
marked intervals of improvement have occurred; the local disease has 
to progress, and tolerable comfort has been experienced perhaps until pi^P 
nancy, delivery, or lactation again determines a fresh outbreak of the disease 

T*The chronic form is by far the most common. Most of these have had at 
some time an acute attack. ‘The-joints are usually involved symmetrically. 
The first symptomsiare pain on movement and slight swelling, which may be 
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in the joint itself or in the peri-articular sheaths. In some cases the effusion 
is marked, in others slight. The local conditions vary greatly, and periods 
of improvement alternate with attacks of swelling, redness, and pain. At 
first only one or two joints are affected; usually the joints of the hands, then 
the knees and feet; gradually other articulations are involved, and in extreme 
cases every joint in the body is affected. Pain is an extremely variable symp¬ 
tom. Some cases proceed to the most extreme deformity without it; in others 
the suffering is very great, particularly at night and during exacerbations of 
the disease. There are cases in which pain of an agonizing character is an 
almost constant symptom, requiring for years the use of morphia. 

■’ Gradually the shape of the joints is greatly altered, partly by the presence 
of osteophytes, partly by the great thickening of the capsular ligaments, and 
still more by the retraction of the muscles. Tn moving the affected joint 
t. crepitation can be felt, due to the ebumation of the articular surfaces. ^Ulti¬ 
mately the joints become completely locked, not by a true bony anchylosis, it 
may be by the osteophytes which form around the articular surfaces, like ring¬ 
bone in the horse, but is more often due to adhesions and peri-articular thick¬ 
enings. The muscles about the joints undergo important changes. * Atrophy 
froni-disuse gradually supervenes, and contractures tend to flex the thigh 
upon ..the abdomen and the leg upon the thigh. There are cases with rapid 
muscular wasting, symmetrical involvement of the joints, increased reflexes, 
and trophic changes, which strongly suggest a central origin. Numbness, 
tingling, pigmentation or glossiness of the skin, and onychia may be present. 
In extreme cases the patient is completely helpless, and lies on one side with 
the legs drawn up, the arms fixed, and all the articulations of the extremities 
locked. Fortunately, it often happens in these severe general cases that the 
joints of the hand are not so much affected, and the patient may be able to 
knit or to write, though unable to walk or to use the arms. In many cases, 
after involving two or three joints, the disease becomes arrested, and no 
further development occurs. It may be limited to the wrists, or to the knees 
and wrists, or to the knees and ankles. A majority of the patients finally 
reach a quiescent stage, in which they are free from pain and enjoy excellent 
health, suffering only from the inconvenience and crippling necessarily asso¬ 
ciated with the disease. Coincident affections arc not uncommon. In the 
active stage the patients are often amemic and suffer from dyspepsia, which 
may recur at intervals. A small percentage show cardiac lesions. The pulse 
rate is frequently higher than normal. 

The partial or mono-articular form affects chiefly old persons, and is 
seen particularly in the hip, the knee, the spinal column, or shoulder. It 
is, in its anatomical features, identical with the general disease. In the 
hip and shoulder the muscles early show wasting, and in the hip the condi¬ 
tion ultimately becomes that already described as morbus coxm senilis. These 
cases seem not infrequently to follow an injury. They differ from the 
polyarticular form in occurring chiefly in men and at a later period 
of life. 

The Vertebral Form. —There is a progressive anchylosis of the verte¬ 
bra, causing rigidity-of the spine—“poker-back ”—spondylitis deformans. 
There are two varieties^Jn_one (von_£schterew), in which the disease may 
follow trauma or be hereditary, the spine alone is involved, and there arc 
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wmnounced nerve-root symptoms—pain, anaesthesia, atrophy of muscles, and 
lading degeneration in the cordon the other—Striimpcll-Marie type— 
■Pa hip and shoulder joints may be involved ( spondylosc rliizomeliqucj, and 
the<nervous symptoms are less prominent. 1 bolieve they are both forms of 
arthritis deformans, and should neither be regarded nor described as separate 
dieses. The cases are more.irequent in males than in fqpales; the onset 
gLSEJff.in, the,, upper or in the lower part of the spine. The involvement of 
the'Bpine in the lumbar region may cause sciatica. Tt may bo limited to the 
ahecki There is gradually induced complete immobility, with some kyphosis. 
The other joints may not bo affected, or the hips and shoulders may lie ancliy- 
losed. The ribs are fixed, the thorax immobile, and the breathing’abdominal. 
Pressure on the nerve-roots may cause great pain, pariesthcsia, and atrophy 
of muscles. Von Bcchterew thinks that it begins as a meningitis, leads to 
compression of the nerve-roots, loss of function of the spinal muscles, atrophy 
of the intervertebral disks, and gradually anchylosis of the spines. Seguin 
reported three children in one family with the disease. 

Abxhbitis Defobmans in Chtldhun. —Some cases resemble closelv the 
disease in adults, in others there are very striking differences. A very inter¬ 
esting variety has been differentiated by George F. Still, in which the general 
enlargement of the joints is associated with swelling of the lymph-glands and 
of the spleen. He has studied 22 cases of this character. The following are 
among the more striking peculiarities: The onset is almost always before the 
second .dentition. Girls are more frequently affected than boys. The symp¬ 
toms complained of are usually slight stiffness in one or two joints; gradually 
others become involved. The onset may be more acute with finer, or even 
with chills. The enlargement of the joints is due rather to a general thick¬ 
ening of the soft tissues than to a bony enlargement. There is no bony 
grating. The limitation of movement may be extreme, owing to the fixation 
of the joints, and there may be much muscular wasting. The enlargement 
of the lymph-glands is most striking, and may bo general; even the supra¬ 
trochlear glands may be as largo as hazel-nuts. They increase with the 
fever. The edge of the spleen can usually be felt below the costal margin. 
Sjveat.iiyg;_is often profuse and there may be amentia, but heart complica- 
tinna- are rare. The children look puny and generally show arrest of devel¬ 
opment. 

'Diagnosis. —The early stages may bo difficult to diagnose from acute rheu¬ 
matism. The! involvement of the smaller joints and the’persistence of the 
condition in a joint when once attacked are important points. In an advanced 
stage it can rarely be mistaken for either rheumatism or gout. Late cases 
Me .difficult or impossible to distinguish from chronic rheumatism. It is 
important to distinguish from the mono-articidar form the local arthritis of 
the shoulder-joint which is characterized by pain, thickening of the capsule 
sod of the ligaments,'wasting of the shoulder-girdle muscles, and sometimes 
hy neuritis. This is an affection which is quite distinct from arthritis de¬ 
formans, and is, moreover, in a majority of cases curable. 

Treatment. —Once established, the disease is rarely curable. After attack¬ 
ing two or three joints it may be arrested. Too often it is a slow, but pro¬ 
gressive, crippling of the joints, with a disability that makes the disease one 
°f the most terrible of human afflictions. 
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In the acute febrile form, usually mistaken for rheumatic fever, moderate 
doses of the salicylates should be given, and the joints require the local meas¬ 
ures mentioned in the section on acute rheumatism. 

The treatment of the ordinary form may be considered under: 

(1) Medicinal.—N o single remedy is of special value. General tfinica 
are indicated. A rsenic in full doses is helpful in some cases. The syrup of 
the iodide of iron is useful, alternating with arsenic. Potassium iodide is 
useful in the form with much periarthritis. 

(2) General, Hygiene and Diet. —The disease is one of progressive de¬ 
bility, and measures of a supporting character are indicated. Fresh air and 
careful attention to personal hygiene are most essential. The question of 
diet is of the first importance. There is one rule—let the patient eat.all 
the good food she can digest. So many persons are afflicted not only with the 
disease, but reduced by dieting, that I often find “ full diet ” the best pre¬ 
scription. One has to remember that gastro-intestinal disturbances are com¬ 
mon in the disease. 

(3) Hydrotherapy.— The Hot Springs, Bath County, Va., and the Hot 
Springs, Ark., in the United States, and those of Bath, England, sometimes 
give very good results. Many of our cases seem to have been made much 
worsa_by the treatment at Spas, largely, I believe, from over-use of baths 
and a reducing diet. Much may be effected at home by hot-air baths, hot 
baths, and compresses at night to the tender joints. 

(4) -Local Treatment. —Vigorous measures should be taken early. It 
is a disease to be fought actively at every stage, passage, carefully given, 
reduces the peri-articular infiltrations, increases the mobility of stiffened 
joints, and, most important of all, prevents the atrophy of the muscles adja¬ 
cent to the affected joints. The hot-air treatment, thoroughly carried out, 
helps many cases, and should be given a trial. Systematic exercises by the 
patients are very useful. 

And lastly, surgical measures may be needed. The thermo-cautery is most 
useful in relieving the pain and in lessening the ligamentous thickening. 
Bepeated applications are helpful along the spine in the spondylitis defor- 
ipans. The jacket is useful in the spinal cases until the acute symptoms are 
past. Goldthwaite and others have reported good results from the breaking 
up of adhesions and the use of orthopaedic appliances. 

n. CHRONIC RHEUMATISM. 

Etiology. —This affection may follow an acute or subacute attack, but 
more commonly comes on insidiously in persons who have passed the middle 
period of life. In my experience it is extremely rare as a sequence of acute 
rheumatism. It is most common among the poor, particularly washer¬ 
women, day-laborers, and those whose occupation exposes them to cold and 
damp. 

Morbid Anatomy.■VThe synovial membranes are injected, but there is usu¬ 
ally not much effusion. The capsule and ligaments of the joints are thick¬ 
ened, and the sheaths of the tendons in the neighborhood undergo similar 
alterations, so that the free play of the joint is greatly impaired. In long¬ 
standing cases the cartilages also undergo changes, and may show erosions. 
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Bten in cases with the severest symptoms, the joint may be very slightly 
altered in appearance. Important changes take place in the muscles and 
nerves adjacent to chronically inflamed joints, particularly in the mono¬ 
articular lesions of the shoulder or hip. Muscular atrophy supervenes partly 
from disuse, partly through nervous influences, cither centric or reflex (Vul- 
pian), or as a result of peripheral neuritis. In some cases yhen the joint is 
much distended the wasting may be due to pressure, either on the muscles 
themselves or on the vessels supplying them. 

Symptoms.— Stiffness and pain are the chief features of chronic rheuma¬ 
tism. The latter is very liable to exacerbations, especially during changes in 
the weather. The joints may be tender to (ho touch and a little swollen, but 
are seldom reddened. As a ride, many joints are affected; but there are 
instances in which the disease is confined to one shoulder, knee, or hip. The 
stiffness and pain are more marked after rest, and as the day advances the 
joints may, with exertion, become much more supple. The general health 
may not be seriously impaired. The disease is not immediately dangerous. 
Anchylosis may occur, and ultimately the joints may become much distorted. 
In many instances, particularly those in wliich the pain is severe, the general 
health may be seriously involved and the subjects become amende and very 
apt to suffer with neuralgia and dyspepsia. Valvular lesions, due to slow 
sclerotic changes, are not uncommon. They are associated with, not dependent 
upon, the articular disease. 

Prognosis. —The prognosis is not favorable, as a majority of the cases 
resist all methods of treatment. It is, however, a disease which persists indefi¬ 
nitely, and does not necessarily shorten life. 

Treatment. —Internal remedies are of little service. It is important to 
maintain the digestive functions and to keep the general health at a high 
standard. Potassium iodide, sarsaparilla, and guaiacum are sometimes bene¬ 
ficial. The salicylates are useless. 

Local treatment is very beneficial. “ Firing ” with the Paquelin cautery 
relieves the pain, and it is perhaps the best form of counter-irritation. Mas¬ 
sage, with passive motion, helps to reduce swelling, and prevents anchylosis. 
It is particularly useful in cases which are associated with atrophy of the 
muscles. Electricity is not of much benefit. Climatic treatment is very 
advantageous. Many cases are greatly helped by prolonged residence in 
southern Europe or Southern California or by spending the winters in Egypt. 
Rich patients should always winter in the South, and in this way avoid the 
cold, damp weather. 

Hydrotherapeutic measures arc specially beneficial. Great relief is afforded 
hy wrapping the affected joints in cold cloths, covered with a thin layer of 
blanket, and protected with oiled silk. The Turkish bath is useful, but the 
full benefit of this treatment is rarely seen except at bathing establishments. 
The hot alkaline waters are particularly useful, and a residence at Bath, 
England, the Hot Springs of Virginia, Arkansas, or Santa Rosalia, Mexico, 
or at Banff, in the Rocky Mountains, on the Canadian Pacific Railway, will 
sometimes cure even obstinate cases. 
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UL MUSCULAR RHEUMATISM (Myalgia).- 

Definition. —A painful affection of (he voluntary muscles and of thft.fa8ci.-c 
and periosteum to which they are attached. The affection has received various 
names, according to its seat, as torticollis, lumbago, pleurodynia, etc.. 

Etiology. —The attacks follow cold and exposure. It is by no means 
certain that the muscular tissues are the seat of the disease. Many writers ■ 
claim, perhaps correctly, that it is a neuralgia of the sensory nerves of the" 
muscles. Until our knowledge is more accurate, however, it may be com, 
sidered under the rheumatic affections. ' 

It is most commonly met with in men, particularly those exposed to cold 
and whose occupations artf laborious. It is apt to follow exposure to a draught 
of air, as from an open window in a railway carriage. A sudden chilling 
after heavy exertion may also bring on an attack of lumbago. Persons of a 
rheumatic or gouty habit are certainly more prone to this affection. One 
attack renders an individual more liable to another. It is usually aeute, but 
may become sub&cute or even chronic. 

Symptoms. —The affection is entirely local. The constitutional disturb¬ 
ance is slight, and, even in severe cases, there may be no fever. Eain is a 
prominent symptom. It may be constant, or may occur only when the muscles 
are drawn into certain positions. It may be a dull ache, like the pain of a 
bruise, or sharp, severe, and cramp-like. It is often sufficiently intense to 
cause the patient to cry out. Pressure on the affected part usually gives 
relief. As a rule, myalgia is a transient affection, lasting from a few hours 
to a few days. Occasionally it is prolonged for several weeks. It is very 
apt to recur. 

The following are the principal varieties: 

(1) Lumbago, one of the most common and painful forms, affects the 
muscles of the loins and their tendinous attachments. It occurs chiefly in 
workingmen. It comes on suddenly, and in very severe cases completely 
incapacitates the patient, who may be unable to turn in bed or to rise from 
the sitting posture. 

(2) Srirr neck or toeticollts affects the muscles of the antero-lateral 
region of the neck. It is very common, and occurs most frequently in the 
young. The patient holds the head in a peculiar manner, and rotates the whole 
body in attempting to turn it. Usually the attack is confined to one side. 
The muscles at the back of the neck may also be affected. 

(3) Pleueodynia involves the intercostal muscles on one side, and in 
some instances the pectorals and serratus magnus. This is, perhaps, the most 
painful form of the disease, as the chest can not be at rest. It is more common 
04 _ the left than on the right side. A deep breath, or coughing, causes very 
intense pain, and the respiratory movements are restricted on the affected 
side. There may be pain on pressure, sometimes over a very limited area. 
It may be difficult to distinguish from intercostal neuralgia, in which affec¬ 
tion, however, the pain is usually more circumscribed and paroxysmal, and 
there are tender points along the course of the nerves. It is sometimes mis¬ 
taken for pleurisy, but careful physical examination readily distinguishes 
between the two affections. 
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(4) Among other forms which may be mentioned are cushialodynta 
affectingihemuscles of the head; scapulodynia, omqdynia, and dojibodynia’ 
affecting the muscles about the shoulder and upper part of the back' Myal¬ 
gia may also occur in the abdominal muscles and in the muscles of the 
extremities. 

Treatment, ggst of the affected muscles is of the first importance. Strap¬ 
ping th e side will sometimes completely relievo pleurodynia. No belief is 
More wide-spread among the public than in the efficacy of porous plasters for 
'muscular pains of all sorts, particularly those about the trunk. If the pain 
**is severe and agonizing, a hypodermic of morphia gives immediate relief. 
For_ lumbago acupuncture is, in acute cases, the most efficient treatment. 
.Needles of from three to four inches in length (ordinary bonnet-needles, 
sterilized, will do) are thrust into the lumbar muscles at the seat of the pain, 
and withdrawn after five or ten minutes. Tn many instances the relief is 
immediate, and I can corroborate fully the statements of Singer, who taught 
me this practice, as to its extraordinary and prompt efficacy in many in¬ 
stances. The constant current is sometimes very beneficial, in many forms 
of myalgia the thermo-cautery gives great relief. In obstinate cases blisters 
may.be tried. Hot fomentations are soothing, and at the outset a Turkish 
bathjcaay cut short the attack. In chronic cases potassium iodide may bo 
used, and both guaiacum and sulphur liave boon strongly recommended. Per¬ 
sons subject to this affection should bo warmly clothed, and avoid, if possible, 
exposure to cold and damp. In gouty persons the diet should be restricted 
and the alkaline mineral waters taken freely. Large doses of nux vomica 
are sometimes beneficial. 

IV. GOUT (Podagra). 

Definition. —A nutritional disorder, one factor of which is an excess of 
uric acid in the circulating blood, characterized clinically by attacks of acute 
arthritis, by the gradual deposition of sodium biurate in and about the joints, 
and by the occurrence of irregular constitutional symptoms. 

Etiology. —The precise nature of the disturbance in metabolism is not 
known. There is probably defective oxidation of the foodstuffs, combined 
with imperfect elimination of the waste products of the body. 

(1) Predisposing Etiological P actors. —Hereditary Influences. —Sta¬ 
tistics show that in from 50 to 60 per cent of all cases the disease existed in 
the parents or grandparents. The transmission is su pposed .tohc-mors marked 
fron uthe rpale side, Cases with a strong hereditary taint have been known 
to occur before puberty. The disease has been seen even in infants at the 
breast. Males are more (Subject to the disease than females. It rarely is seen 
before the thirtieth year, and in a large majority of the cases the first mani¬ 
festations appear before the age of fifty. 

Alcohol is the most potent factor in the etiology of the disease, ber- 
uiented liquors favor its occurrence much more than distilled spirits, and it 
prevails most extensively in countries like England and Germany, which con¬ 
sume the most beer and ale. The lighter beers used in this country are much 
W liable to produce gout than the heavier English and Scotch ales. Many 
•uses occur in bartenders and brewery men. 
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Food plays a role equal in importance to that of alcohol. Quistting 
without active bodily exercise is regarded as a very special predisposing cause. 
A form of gouty dyspepsia has been described. A robust and active digestion 
is, however, often met in gouty persons. Gout is by no means confined to 
the rich. In England the combination of poor food, defective, hygiene, And 
an excessive consumption of malt liquors makes the “poor man's gout * 3 
common affection. ' ~~ , . 

Load. —Garrod has shown that workers in lead are specially prone to gout. 
In 3Q per ce nt of the hospital cases the patients had been painters or workers 
in lead.~’fhe association is probably to be sought in the production by this 
poison of arterio-sclerosis and chronic nephritis. In the United States, 
chronic lead-poisoning is frequently associated with arterio-sclerosis and con¬ 
tracted kidneys, but lead-gout is comparatively rare. Gouty deposits are, 
however, to be found in the big-toe joint and in the kidneys in cases of 
chrenie plumbism. 

The colored race does not escape. Of 59 cases of gout admitted to the 
medical wards of the Johns Hopkins Hospital up to April 1, 1905, 3 were 
in negroes. In two the,diagnosis was confirmed at autopsy and in th e thi rd 
by-the presence of tophi in the ears. Only 2 of the 59 were females. 

(2) Exciting Causes. —Worry or a sudden mental shock may bring on 
an attack within ten or twelve hours. In susceptible persons a slj^hf' injury 
or an accident of any sort or a surgical operation may be followed by an acute 
arthritis. 

(3) Metabolic Causes. —The nature of gout is unknown. That there 
is faulty metabolism, associated in some very special way with the chemistry 
of uric acid, we know, but nothing more. The remainder is theory, awaiting 
refutation or confirmation. Notwithstanding attempts to minimize the im¬ 
portance of uric acid as a factor, until more convincing evidence to the con¬ 
trary is advanced we must adhere to the uric acid theory. The conditions 
of life favorable to the development of gout are present in too many of us 
after the middle period of life—more fuel in the form of meat and drink 

*Whan the machine needs—the condition which Francis Hare describes as hyper- 
pyrsemia. G. B. Balfour puts it well when he says: “ The gouty diathesis is 
only a comprehensive term for all those changes in the character and com¬ 
position of the blood induced by the evils of civilization—deficient bxercise 
and .excess, of nutriment. . . . Gout, on .the other hand, is the name given 
to all .those modifications of our metabolism caused by the gouty diathesis, 
as well as to all the symptoms to which those modifications give rise.” 

The views regarding uric acid and its relation to gout are very numerous. 

Altfypugh we are still ignorant of the actual seat of formation of uric acid, 
yet its source has been pretty accurately determined. It constitutes one of the 
“ putin ” bodies of Fischer, the xanthin or nuclein bases comprising the re¬ 
mainder. All are closely related chemically. Horbaczewski and others have 
demonstrated that uric acid is largely, if not entirely, derived from nuclein 
resulting from nuclear disintegration. According to Burian and Schur, the 
uric add formed in the system is from two sources. The “ endogenous ” uric 
add is deriv o d -from the nucleins of the body, while the “ exogenous ” uric acid 
is fawned from the nucleins of the ingested Jood. The uric acid derived from 
the intake of exogenous oxypurins (nudeo-proteids) constitutes from 40 to 
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60 per cent of the total purin content of the body. We do not know in what 
f orm n rio add exists in the circulating blood. It is not as uric acid itself.- 
Bence J.O&SI.IUUL-Bsbfirtfl held that it occurs as a very soluble quadriurato 
consisting of a molecule of uric acid in loose combination with an,acid urate 
molecule. ^jHahy think that such a compound is not capable’ of existing in 
a medium with a composition such as the blood hasA Minkmipki plains that 
it exists normally in the blood in organic combination with nuclcotin-phos- 
' phoric acidJbQgrrod was the first to point out that there was an excess of 
■ arip_MtisL® the blood. This is about the only feature of the disease on which 
mhere seems general agreement. Magnus-Levy made 34 analyses in 17 cases 
*«f gout and found the uric acid in the blood to range between 0.021 and 0.10 
grams in ljOOO cc. It has not been definitely established that the amount is 
increased during the acute attack. Of the three* possible causes for this ■ 
increase—increased formation, diminished destruction or oxidation, and di¬ 
minished excretion—the balance of evidence favors the latter. Sehmoll found 
that there is a nitrogen retention in gout, which supports this view. Min¬ 
kowski and His believe that in gouty individuals the uric acid circulates 
in the blood in a different organic combination than in the blood of 
healthy persons, and that consequently the kidneys are functionally in¬ 
capable of eliminating it as in normal conditions. The studies of the 
alkalinity of the blood, even witli the most modern methods, are very conflict¬ 
ing. Magnus-Levy’s investigations seem to show that there is no constant 
diminution in the alkalinity of the blood in gout, also that there is no greater 
diminution in the alkalinity during the acute attacks than in the intervals. 
The methods of determining the alkalinity of the blood are notoriously inac¬ 
curate. It has been held that the uric acid excess in the blood is due to 


deficient alkalinity, thus preventing solubility and easy excretion of the uric 
acid. There is now no evidence to support this view. The recent electro¬ 
potential measurements of Fakkas, Fraenkel, and Hoeber seem to show that 
the reaction of the blood normally is neutral and not alkaline. 

The excretion of uric acid by a healthy individual on an average mixed 
diet ranges normally between 0.4 and 1.0 gramme daily. Hammarsten gives ^ 
the average as 0.7 gramme. Of the total purin or alloxuric bodies of the urine, 
nine-tenths exist as uric acid and one-tenth as the purin or xanthin bases. 
Quantitative determinations show that the excretion of uric acid in gout is 
usually far below the lower limit for normal in the intervals between attacks, 
particularly just before an acute exacerbation. With the onset of an acute 
attack the excretion gradually increases until in three or four days the amount 
of uric acid may reach or occasionally exceed the upper limit for normal. 

The cause of this increase is not clear. Quantitative determinations of uric 
acid in the blood show no constant increase in the uric acid during the acute 
attacks, nor has there been found any constant variation in the chemical reac¬ 
tion of the blood at this time. 

Qarro d holds that with lessened alkalinity of the blood there is an increase 
in the uric acid, due chiefly to diminished elimination. He attributes the 
deposition of the sodium urate to the diminished alkalinity of the plasma, 
which is unable to hold it in solution. In an acute paroxysm there is an 
•cumulation of the urates in the blood, and the inflammation is causes 
by their sudden deposit in crystalline form about the joint. 
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Haig thinks that there is no increased formation of uric acia in gpujsyoutj 
that the blood is less alkaline than normal, and less able to hold thei^rio 
acid or its salts in solution. ' ‘ 

According to Sir William Roberts, owing to deficient eliminatifjju iha 
soluble quadriurate accumulates in the blood. This quadriurate, circqltttiog 
in a medium rich in sodium carbonate, takes on an additional atom sji, the 
base and becomes converted into the insoluble biurate, which becomee qepos- 
ited in the tissues, particularly about the joints. ' 

Ebstein thinks that the first change is a nutritive tissue disturbance,'which 
pleads to necrosis, and in the necrotic areas the urates are deposited—<► view 
which has been modified by von Noorden, who holds that a special ferment 
.leads to the tissue change, to which the deposit of the urates is secondary. 
Ebstein designates these as “ primary joint-gout ” cases. Most cases belong 
to this group. He also describes what he terms “primary kidney-gout” 
cases. Owing to primary disease of the kidneys the uric acid is not properly 
eliminated and secondary joint manifestations ensue. These cases are rare, 
and he states that they must not be confused witli the secondary nephritis. 

Cullen held that gout was primarily an affection of the nervous system. 
On this nervous theory of gout there is a basic, arthritic stock—a diathetic 
habit, of which gout and rheumatism are two distinct branches. The gouty 
diathesis is expressed in (a) a neurosis of the nerve-centres, which may be 
inherited or acquired; and (6) “a peculiar incapacity for normal elaboration 
within the whole body, not merely in the liver or in one or two organs, of 
food, whereby uric acid is formed at times in excess, or is incapable of being 
duly transformed into more soluble and less noxious products” (Duckworth). 
The explosive neuroses and the influence of depressing circumstances, physical 
or mental, point strongly to the part played by the nervous system in the 
disease. For a full discussion of the various theories and an elaborate consid¬ 
eration of the clinical chemistry of the subject the reader is referred to von 
N oordcn’s Treatise on Diseases of Metabolism (English edition) and to 
Futcher’s article in my System of Medicine. 

Morbid Anatomy.— The blood is stated to have an excess of uric acid. It 
may be obtained from the blood-serum by the method known as GnrrojJ’s 
uric-acid thread experiment, or from the serum obtained from a blister. 'To 
5 ij of serum add iq, v-vj of acetic acid in a watch-glass. A thread immersed 
in this may show in a few hours an incrustation of uric acid.' The experi¬ 
ment is rarely successful even in cases of manifest gout. This excess, also, 
is not peculiar to gout, but oceurs in leukaemia and chlorosis. 

The “ perinuclear basophilic granules ” about the nuclei of the leucocytes, 
described by Neusser in 1894 and regarded by him as practically pathogno¬ 
monic of gout or a gouty diathesis, were subsequently shown to be artifacts 
produced during the process of staining. The red cells in the “lead-gout 
cases may show basophilic granular staining. 

Tha important changes are in the articular tissues. The first joint of the 
great--toe-ismosLirequently involved; then the ankles, lames, and the small 
joints of the-hands and wrists. The deposits may be in all the joints of the 
lower-limbs and absent from those of the upper limbs (Norman Moore). If 
death takes place during an acute paroxysm, there are signs of inflammation 
byperse mia, aw nin g of the ligamentous tissues, and of effusion into the joint- 
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iPfa^pmary .change, according to Ebstein, is a local necrosis, due to the 
*' of an excess of urates in the blood. This is seen in the cartilage 

articular tissues in which the nutritional currents are slow. His 
hoist hold that the deposition of the urates is primary, and that 
necrosis takes place as a result of this deposit. In these areas of 
in necrosis the reaction is always acid and the neutral urates are 
deposited in crystalline form, as insoluble acid urate. The articular cartilages 
ar^ first involved. The gouty deposit may bo uniform, or in small areas. 
Though it looks superficial, the deposit is invariably interstitial and cov- 
thin lamina of cartilage. The deposit is thickest at the part most 
distant from - the circulation. The ligaments and fibro-cartilago ultimately 
become involved and are infiltrated with biurate deposits, the so-called chalk- 
stoneSjjji-tophi. These are usually covered by skin; but in some cases, par¬ 
ticularly in the metaearpo-phalangeal articulations, this ulcerates and the 
chalk-stones appear externally. The synovial fluid may also contain crystals. 
In very long-standing cases, owing to an excessive deposit, the joint becomes 
immobile. The marginal outgrowths in gouty arthritis are true exostoses 
(Wynne). The cartilage of the ear may contain tophi, which are seen as 
whitish nodules at the margin of the helix. The cartilages of the nose, 
eyelids, and larynx are less frequently affected. Somewhat analogous to 
these tophi in man arc the deposits characterizing the “ truanin gout” of 
hogs. Under certain conditions in pigs one sees in the muscles, liga¬ 
ments. and' articular tissues small whitish deposits which are made up of 
guanin. These arc frequently seen in the Smitlificld and Westphalian 
hams. 

Of changes in the internal organs, those in the renal and viscular systems 
are the most important. The kidney changes believed to be characteristic 
of gout are: (a) A deposit of urates chiefly in the region of the papill®. 
This, however, is l ess comm on than is usually supposed. Norman Moore 
fotthd it in only 12*oun>T80 cases. The apices of the pyramids show lines 
of whitish deposit. On microscopical examination the material is seen to be 
largely in. the intertubular tissue. In some instances, however, the deposit 
seems to be both in the tissue and in the tubules. Ebstein has described and 
figured areas of necrosis in both cortex and medulla, in the interior of which 
were crystalline deposits of urate of soda. The presence of these uratic con¬ 
cretions at the apices of the pyramids is not a positive indication of gout. 
(6) An interstitial nephritis, either the ordinary “contracted kidney ’ or the 
arterio-sclerotic form, neither of which is in any way distinctive. It is not 
possible to say in a given case that the condition has been due to gout unless 
marked evidences of the disease coexist. 

The metatarso-phalangeal joint of the big toe should be carefully exam¬ 
ined, as it may show typical lesions of gout without any outward o 'on o 
arthritis. , ,. , 

Arterio-sclerosis is a very constant lesion. With it the hear , par icu ar y 
the left ventricle, is found 'hypertrophied. According to some authors, con¬ 
cretions of urate of soda may occur on the valves. Myocarditis is a frequent 

occurrence in chronic cases. ._. - • 

Changes in the respiratory system are rare. Deposits have been found m 
the vocatoords, and uric-acid crystals have been met m the sputa of a gouty 
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patient (J. W. Moore). Emphysema is a very constant* condition in old 
cases. 

Symptoms. —Gout is usually divided into acute, chronic, and irregular 
forms. 

Gout. —Premonitory symptoms are common—twinges of pain in 
the small joints of the hands or feet, nocturnal restlessness, irritability of 



Chart XIV. —Showino Uric Acid and Phosphoric Aoid Output m Cass op Acutr Gout. 

temper, and dyspepsia. The urine is acid, scanty, and high-colored. It de¬ 
posits urates on cooling, and there may be, according to Garrod, transient 
albuminuria. There may be traces of sugar (gouty glycosuria). Before an 
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arcacR we output of uric acid is low and is also diminished in the early part 
of the'|>aroxysm.' The relation of uric and phosphoric acids to the acute 
attacks is well represented in Chart XIV, prepared by Futcher. Both were 
extremely low in the intervals, but reached within normal limits shortly after 
the on^et of the acute symptoms. The phosphoric acid and uric acid show 
almost parallel curves. The patient was on a very light feed diet at the 
time the determinations were made. Bain holds that the phosphoric acid 
>excretion varies directly with that of the uric acid. Watson claims that there 
is no relationship between the two. In some instances the throat is sore, and 
there may be asthmatic symptoms. The attack sets in usually in the early 
morning hours. The patient is aroused by a severe pain in the metatarso¬ 
phalangeal articulation of the big toe, and more commonly on the right than 
on the left side. The pain is agonizing, and. as Sydenham says, “ insinuates 
itself with the most exquisite cruelty among the numerous small bones of the 
tarsus and metatarsus, in the ligaments of which it is lurking.” The joint 
swells rapidly, and becomes hot, tense, and shiny. The sensitiveness is ex¬ 
treme, and the pain makes the patient feel as if the joint were being pressed 
in a vise. There is fever, and the temperature may rise to 102° or 103°. 
Toward morning the severity of the symptoms subsides, and, although the 
joint remains swollen, the day may be passed in comparative comfort. The 
symptoms recur the next night, and the fit. as it is called, usually lasts Jar 
from five by eight days, the severity of the symptoms gradually abating. There 
is usually a moderate leucocytosis during the acute manifestations. Occasion¬ 
ally other joints are involved, particularly the big toe of the opposite foot. 
The inflammation however intense, neygr goes on to suppuration. With the 
subsidence of the swelling the skin desquamates. After the attack the general 
health may be much improved. As Arctreus remarks, a person in the interval 
has won the race at the Olympian games. Recurrences are frequent. Some 
patients have three or four attacks in a year; others sutler at longer intervals. 

’ The term retrocedent or suppressed gout is applied to serious internal 
symptoms, coincident with a rapid disappearance or improvement of the local 
signs. Very remarkable manifestations may occur under these circumstances. 
Vise patient may have/ severe gastro-intestinal symptoms—pain, vomiting, diar¬ 
rhoea, and great depression—and death may occur during such an attack.} Or 
there may be cardiac manifestations—dyspnoea, pain, and irregular- action 
of the heart. In some instances in which the gout is said to attack the heart, 
sn acute pericarditis proves fatabi>So, too, there may be marked cerebral 
manifestations—delirium or coma, and even apoplexy—but in a majority of 
these instances the symptoms are, in all probability, uremic. 

Gout in America .—While not so common as in England and Germany, 
the disease is by no means infrequent, and is perhaps on the increase. It is 
only one-third less frequent at the Johns Hopkins Hospital than at Saint 
Bartholomew’s Hospital. It is more common among the lower classes, who 
drink beer, than among the well-to-do, who have become of late much more 
temperate. Among about 18.000 cases in my wards there were 59 cases of 
gout. All were whites but three, and all males but two (Futcher). 

CHn<i m(] fl«n»r—With increased frequency in the attacks, the articular 
symptomd’perwstTor a longer time, and gradually many joints become affected. 
®ejtp8itaf=of urates take place, at first in the articular cartilages and then in 
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the ligaments and capsular tissues; so that in the course of years the joints 
' become swollen, irregular, and deformed. The feet are usually first affected, 
then the hands. In severe cases there may be extensive concretions about the 
elbows and knees and along the tendons and in the burs®. The to ph i appear 
in the ears. Finally, a unique clinical picture is produced which can not be 
mistaken for that of any other affection. The skin over the tophi may rupture 
or ulcerate, and about the knuckles the chalk-stones may be freely exposed. 
Patients with chronic gout are usually dyspeptic, often of a sallow complexion, 
and show signs of arterio-sclerosis. The pulse tension is increased, the vessels 
are stiff, and the left ventricle is hypertrophied. The urine is increased in 
amount, is of low specific gravity, and usually contains a slight amount of 
albumin, with a few hyaline casts. Severe cramps involving the calf, abdom¬ 
inal, and thoracic muscles may occur. Intercurrent attacks of - acute poly¬ 
arthritis may develop, in which the joints become inflamed, and the tempora- 
• ture ranges from 101° to 103°. There may be pain, redness, and swelling of 
several joints without fever. Uraemia, pleurisy, pericarditis, peritonitis, and 
meningitis are common terminal affections. The victim of gout may show 
, remarkable mental and even bodily vigor. Certain of the most distinguished 
members of our profession have been terrible sufferers from this disease, 
notably the elder Scaliger, Jerome Cardan, and Sydenham, whose statement 
that “ more wise men than fools are victims of the affection ” still holds 
good. 

jjqpsom.An Gout.—T his is a motley, ill-defined group of symptoms, mani¬ 
festations of a condition of disordered nutrition, to which the terms guutij 
diathesis or lithcemic state have been given. Cases are seen in members of 
gouty families, who may never themselves have suffered from the acute dis¬ 
ease, and in persons who have lived not wisely but too well, who have eaten 
and drunk largely, lived sedentary lives, and yet have been fortunate enough 
to escape an acute attack. It is interesting to note the various manifestations 
of the disease in a family with marked hereditary disposition. The daughters 
often escape, while one son may have gouty attacks of groat severity, even 
though he lives a temperate life and tries in every way to avoid the conditions 
favoring the disorder. Another son has, perhaps, only the irregular mani¬ 
festations and never the acute articular affection. While the irregular features 
are perhaps more often met with in the hereditary affection, they are by no 
, means infrequent in persons who appear to have acquired the disease. The 
tendency in some families is to call every affection gouty. Even infantile 
complaints, such as scald-head, naso-pharyngeal vegetations, and enuresis, are 
often regarded, without sufficient grounds, I believe, as evidences of the family 
ailment. Among the commonest manifestations of irregular gout are the 
following: 

(a) Cutaneous Eruptions .—Garrod and others have called special atten¬ 
tion to the frequent association of eczema with the gouty habit. The French 
in particular insist upon the special liability of gouty persons to skin affec¬ 
tions, the arthritides, as they call them. 

(b) Qastro-intestinal Disorders .—Attacks of what is termed bili on sm^ 1 
in,which>the tongue is furred, the breath foul, the bowels constipated, and 
the actiQji of,the liver torpid, are not uncommon in gouty persons. ‘ A goaty 
tw.rotit& is described. 
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(c) Ggi^tmadar Symptoms.— With the lithremia, arterio-sclerosis is 
frequently associated. The blood teuton is persistently high, the vessel walls 
become stiff, and cardiac and renal changes gradually occur. In this condition 
the manifestations may bo renal, as when the albuminuria becomes more 
marked, or dropsical symptoms supervene. The manifestations may be car¬ 
diac, when the hypertrophy of the left ventricle fails and there,arc palpitation, 
irregular action, and ultimately a condition of asystole. Or, finally, the mani¬ 
festations may be vascular, and thrombosis of the coronary arteries may cause 
sudden death. Aneurism may occur and prove fatal, or, as most frequently 
happens, a blood-vessel gives way in the brain, and the patient dies of apo¬ 
plexy. It makes hut little difference whether we regard this condition as 
primarily an ajterio-selcrosis, or as a gouty nephritis; the point to be remem¬ 
bered is that the nutritional disorder with which an excess of uric acid is 
associated induces in time increased tension, arterio-sclerosis, chronic inter¬ 
stitial JUiphritis, and changes iu the myocardium. Pericarditis is not an 
infrequent tenninal complication of gout. Phlebitis occasionally occurs. 

(d) Nervous Manifestations. —Headache and megrim attacks are not in¬ 
frequent. Haig attributes them to ail excess of uric acid. Neuralgias are not 
uncommon; sciatica and paresthesias may develop. A common gouty mani¬ 
festation, upon which Duckworth has hud stress, is the occurrence of hot or 
itching feet at night. Plutarch mentions that Strabo called this symptom 
“ the lisping of the gout.” Cramps in the legs may also be very troublesome. 
Hutchinson has called attention to hot and itching eyeballs as a frequent sign 
of masked gout. Associated or alternating with this symptom there may lie 
attacks of episcleral congestion. Apoplexy is a common termination of gout. 
Meningitis may occur, usually basilar. 

( 7 ) Urinary Disorders. —The uriuc is highly acid and high-colored, and 
may deposit on standing crystals of uric acid. Transient and temporary 
increase in this ingredient can not be regarded as serious. In many cases of 
chronic gout the amount may be diminished, and increased only at certain 
periods, forming the so-called uric-acid showers. The chart on page '402 
illustrates this very well. A sediment of uric acid m a urine does not 
necessarily mean an excess. It is often dependent on the inability of the 
urine to hold it in solution. Sugar is found in te r m i ttently -ia- the urine of 
gouty persons-— gouty glycosuria . II may pass into true diabetes, but is usually 
very amenable to treatment. O^aluria may also be preseut. Gouty persons 
are specially prone to calculi, Jerome Cardan to the contrary, who reckoned 
freedom from stone among the chief of the dona podagra. Minute quantities 
of albumin are very common in persons of gouty dyserasia, and, when the 
renal changes are well established, tube-casts. Urethritis, with a purulent 
discharge, may arise, so it is stated, usually at the end of an attack. It may 
occur spontaneously, or follow a pure connection. 

(/) Pulmonary Disorders.— There are no characteristic changes, but, as 
Greenhow has pointed out, chronic bronchitis occurs with great frequency in 

■persons of <a gouty habit. , __ 

( g ) Of oyo affections, iritis, glaucoma, haemorrhage retinitis, and sup- 
purativemanouhthalniitis have been described. 

Diagnolii.—Recurring attacks of arthritis, limited to the big toe and to 
tt>e tapsus, occurring in a member of a gouty family, or in a man w o 
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lived too well, leave no question as to the nature of the trouble. There are 
many cases of gout, however, in which the feet do not suffer most severely,! 

"''After an attack or two in one toe, other joints may be affected, and it'-is* 
just in such cases of polyarthritis that the difficulty in diagnosis is apt to’ 
arise. We have had of late years several cases admitted for the third or fourth 
time with involyement of three or more of the larger joints. The presence 
of tophi has settled the nature of a trouble which in the previous attacks W 
been regarded as rheumatic. The following are suggestive points in such 
cases: (1) The patient’s habits and occupation. In the United States the 
brewery men and barkeepers are often affected. (2) The presence of tophi. 
The ears should always be inspected in a case of polyarthritis. The diagnosis 
may rest with a small tophus. The student should learn to recognize on the 
ear margin, Woolner’s tip, fibroid nodules, and small sebaceous tumors. The 
last are easily recognized microscopically. The needle-shaped sodium biurate 
crystals are distinctive of the tophi. (3) The condition of the urine. As 
shown in Chart XIV, the uric-acid output is usually very low during the inter¬ 
vals of the paroxysm. At the height of the attack the elimination, as a rule, 
is greatly increased. The ratio of the uric acid to the urea excretion is dis¬ 
turbed in gouty cases, and may fall as low as 1 to 100 or 1 to 150. (4) The 
gauty.polyarthritis may be afebrile. A patient with three or four joints red. 
swollen, and painful in acute rheumatism has fever, and, while pyrexia may 
be present and often is in gout, its absence is, I think, a valuable diagnostic 
sign. Many cases go a-begging for a diagnosis. A careful study of the 
patient’s habits as to beer drinking, of the location of the initial arthritic 
attacks, and the examination for tophi in the cars will prevent many cases 
being mistaken for rheumatism or arthritis deformans. 

Treatment.— Hygienic. —Individuals who have inherited a tendency to 
gout, or who have shown any manifestations of it, should live temperately, 
abstain from alcohol, and eat moderately. An open-air life, with plenty of 
exercise and regular hours, docs much to counteract an inborn tendency to 
the disease. The skin should be kept active: if the patient is robust, by the 
morning cold bath with friction after it; but if he is weak or debilitated the 
evening warm bath should be substituted. An occasional Turkish, bath with 
active shampooing is very advantageous. The patient should dress warmly, 
avoid rapid alterations in temperature, and be careful not to have the skin 
suddenly chilled. 

Die tetic. —With few exceptions, persons over forty eat too much, and 
the first injunction to a gouty person is to keep his appetite within reasonable 
bounds, to eat at stated hours, and to take plenty of time at his meals. In 
the matter of food, quantity is a factor of more importance than quality with 
many gouty persons. As Sir William Roberts well says, “ Nowhere perhaps 
is it more necessary than in gout to consider the man as well as the ailment, 
and very often more the man than the ailment.” 

Veiy remarkable differences of opinion exist as to the most suitable diet 
in this disease, some urging warmly a vegetable diet, others allowing a very 
liberal amount of meat. On the one hand, the author just quoted says: “ The 
most trustworthy experiments indicate that starch, and sugar-have net 
thaieaat direct influence on the production of uric acid; but as the free con¬ 
sumption of these articles naturally operates to restrict 'the intake of the 
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oous food, their use has indirectly the effect of diminishing the aver- 
lucEomof uric acid.” On the other hand, W. II. Draper says: “The 
sion of azotized food is more complete with a minimum of carbohydrates 

J ft is with an excess of them; in other words, one of the best means of 
Ing the accumulation of litliie acid in the blood is to diminish the carbo- 
hygctojathetthandhe azotized foods.” The weight, of opinion leans tn.the 
nr" fl modified nitrnyrnnnr dirt, without excess in starchy BHd saocliarine 
a rticles of food. Animal foods rich in nuclear material, such as sweetbreads, 
Jijfil, kidneys, and brain, should be avoided. Beef extracts are in jurio us, owing 
to their richness in extractives belonging to the xanthin group. Milk and eggs 
are particularly useful, owing to their not containing any nuclein. Fresh 
vegetables and fruits may be used fr eely...hu t, among th e latter strawberries 
"n't Kauanaa should be avoided. 

Ebstein urges strongly the use of fat in the form of good fresh butter, 
from to 34 ounces in the day. lie says tfiat stout gouty subjects not only 
do not increase in weight with plenty of fat in the food, but that they actually 
bicdSeThin and the general condition improves very much. Hot bread of 
airiorts'and the various articles of food prepared from Indian corn should, 
as a rule, be avoided. Roberts advises gouty’ patients to restrict as far as 
practicable the use of common salt with their meals, since the sodium biurate 
very readily crystallizes out in tissues with a high percentage of sodium salts. 

In this matter of diet each individual case must receive separate con¬ 
sideration. 

There are very few conditions in the gouty in which stimulants of any 
sort are required. Whenever indicated, whisky will be found perhaps the 
most serviceable. While all are injurious to these patients, some are much 
more so than others, particularly malted liquors, champagne, port, and a very 
large proportion of all the light wines. 

■ Minebal Watebs.—A ll forms may be said to be beneficial in gout, as the 
.main element is the water, and the ingredients are usually indifferent. Much 
O^the humbuggery in the profession still lingers about mineral waters, more 
lArticularly about the so-called litliia waters. 

' The question of the utility of alkalies in the treatment of gout is closely 
connected with this subject of mineral waters. This deep-rooted belief in the 
profession was rudelv shaken a few years ago by Sir William Roberts, who 
claims to have shown conclusively that alkalescence as such has no influence 
whatever on the sodium biurate. The sodium salts are believed by this author 
to he particularly harmful, but, in spite of all the theoretical denunciation 
of the use of the" sodium salts in gout, the gouty from all parts of the world 
flock to those very Continental springs in which these salts are most predomi¬ 
nant. Bain urges the use of potassium salts. 

Of the mineral springs best suited for the gouty may be mentioned,jn the 
United Stet^tK^f Saratoga. Bqflfp*d, and the Wlute Sutphur; Bart 
anjLBaih, in EnglaiT^TTiTFrance. Aix-lcs-Bains and CoutrexSville, and in 

Germany, Carlsbad, Wildbjal/ and Iloigburg. . . , , „ „„ 

TK efficaVin the water, in the way it » 1taken <m an emp£ 

stomach, and in large quantities; and, as every one knoy the import^t 
accessories in themed diet, proper hours.^regular exercise, with baths, 
douches, etc., play a very important role in the cure. 
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Medicinal Treatment.— In an acute attack the limb should be elevated 
and the affected, joint wrapped in cotton-wool. Warm ..fomentations, or 
Fuller’s lotion, may be used. The local hot-air treatment may be tried. A 
brisk mercurial purge is always advantageous at the outset. The wine or 
tincture of colchicum, in doses of 20 to 30 minims, may be given every four 
hours in combination with the citrate of potash or the citrate of lithium. 
The action of the colchicum should be carefully watched. It has, in a major¬ 
ity of the cases, a powerful influence over the symptoms—relieving the pain, 
and reducing, sometimes with great rapidity, the swelling and redness. It 
should be promptly stopped so soon as it has relieved the pain. In cases in 
which the pain and sleeplessness are distressing and do not yield to colchicum, 
morphia is necessary. The patient should be placed on a diet chiefly of milk 
and barley-water, but if there is any debility, strong broths may be given, or 
eggs. It is occasionally necessary to give small quantities of stimulants. 
During convalescence meats and fish and. game may be taken, and gradually 
the patient may resume the diet previously laid down. 

In some of the subacute intercurrcnt attacks of arthritis in old, deformed 
joints, the sodium salicylate is occasionally useful, but its administration must 
be watched in cases of cardiac and renal insufficiency. It is also much advo¬ 
cated by Haig in the uric-acid habit. 

The chronic and irregula r forms of gout are best treated by the dietetic 
and hyg ienic .measures already referred to. Potassium iodide is sometimes 
useful, and preparations of guaiacum, quinine, and the bitter tonics combined 
with alkalies are undoubtedly of benefit. 

Piperazin has been much lauded as an efficient aid in the solution of uric 
acid. The clinical results, however, are very discordant. It may be employed 
in doses of from 15 to 30 grains in the day, and is conveniently given in 
aerated water containing 5 grains to the tumblerful. Piperazin , as a uric 
acid solvent, Was rapidly followed by lysidin, urotropin, urea, and Urol among 
others—a sure indication of their therapeutic worthlessness. 

Albu speaks favorably of lemon-juice as a remedy. The vegetable acids 
are converted in the system into alkaline carbonates, thus enabling the blood 
to keep the uric acid compounds in solution, and consequently facilitating 
their elimination by the kidneys. 

Where the arthritic attacks are confined to one joint, such as the great-toe 
joint, surgical interference may be considered. Eiedel reports two successful 
t cases in which he removed the entire joint capsule of the big-toe joint, with 
permanent relief. 


V. DIABETES MELLITUS. 

Definition. —A disorder of nutrition, in which sugar accumulates in the 
blood and is excreted in the urine, the daily amount of which is greatly, 
increased. 

For a case to be considered one of diabetes mellitus it is necessary 
that the form of sugar eliminated in the urine be grape sugar, that it 
must be eliminated for..weeks, nuantha,. or years, and that the excretion of 
sug ar m ust take place after the ingestion of moderate amounts of carbo- 
tiydrates. 
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Etiology.— Incidence .—According to recent statistics diabetes appears 
about as freque nt in the United States as in European countries. The last 
census gave 9.2 deaths per 100,000 population in the former compared with 
from 6 to 14 in the latter. In England and Wales the death-rate from 
diabetes in 1903 was 8.7 per 100,000 of population. The death-rate has been 
gradually on the increase in Paris during (lie last, three pr four decades, 
reaching 14 to the 100,000 of population in 1891. The disease is gradually 
on the increase in the United States. The statistics for 1870 gave 3.1; for 
1880, 3.8; for 1890, 3.8; and for 1900, 9 3 deaths to the 100.000 population. 
This apparent increase may be in part due to more accurate vital statistics 
records. In this region the incidence of the disease may bo gathered from 
the fact that among 99,000 patients admitted to the medical wards and medi¬ 
cal dispensary of the Johns llopkms Hospital in nearly sixteen years there 
were 336 cases of diabetes, or 0.33 per cent. Among 18,000 ward cases there 
were 147 diabetics. 

I Hereditary influences play an important rule, and cases are on record of 
its occurrence in many members of the same family. Morton, who calls the 
disease hydrops ad matulam (Plithisiologia, 1689) records a remarkable family • 
in which four children were allectod, one of whom recovered on a milk diet ' 
and diaseordium. An analysis of the cases in my series gave only 6 cases 1 
with a history of diabetes in relatives (Pleasants). Naunyn obtained a fain- ‘ 
ily history of diabetes in 33 out of 301 private cases, but in only 7 of 157 bos-^ 
pital cases. There are instances of the coexistence of the disease in man and 
wife. Among 516 married pairs collected by Senator, in which either hus¬ 
band or wife was diabetic, in 18 cases the second partner hail become diabetic. 
It is^QQtuifta^to-explain-tJMS conjugal diabetes. The suggestion of contagion 
seems scarcely tenable. 

i. Sex . —Men are more frequently affected than women, the ratio being about 
three to two. Up to April 1. 1905, 336 ea.-es of diabetes had been treated 
in the medical wards and medical dispensary of the Johns Hopkins Hospital, 
131 of which were in males and 95 in females (Iutelier). It is a disease of 
adult life; a majority of the eases occur from the third to the sixth decade. 
Of the 336 eases, the largest number—63, or 27 per cent—occurred between 
fifty and sixty years of age. These figures agree fairly closely with those of 
Frerichs, Seegen, and Pavy, all of whom found the largest number of cases 
in the sixth decade, their percentages being 26, 30, and 30.7 respectively. It 
is rare in childhood, but eases are on record in children under one year 


In the above series there were no cases in the first hemi-deende, 3 in the 
second, 7 in the third, and 6 in the fourth. 

• Persons of a neurotic temperament are often affected. It is a disease of 
the higher classes. Von Noorden states that the statistics for London and 
Berlin show that the number of cases in the upper ten thousand exceeds t at 


in the lower hundred thousand inhabitants. . , , 

Hebrews seem especially prone to it; one-fourth of 1 en hs pa¬ 
tients were of the Semitic race. I have been much imp 
quency of the disease among them. Diabetes is eomparatirely rare intha 

colored race, but not so uncommon as was formerly 

of 326 cases, 23, or 11.3 per cent, were in negroes. The ratio of ma 
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females affected is almost exactly the reverse of that in the white'raw) 45 . 
of the 23 \jere in females and ft fo males.- ,', 3 

^ Obesity.—-t n'a considerable proportion of the cases of diabetes £ha>„e^: > 
jects have been excessively fat at the beginning of, or prior to, the onset etf* 
the disease. A slight trace of sugar is not very uncommon in obese persons; 
This so-called ljjtogenic glycosuria is not of grave significance, and is only 
occasionally followed by true diabetes. On the other hand, as von Noorden 
has shown, there may be a “ diabetogenous obesity,” in which diabetes and 
obesity develop in early life, and these cases are very unfavorable 1 . There 
are instances on record in which obesity with diabetes has occurred in 
three generations. Diabetes is more common- in cities than in country 
districts, t Gout, yvphilis. and fnalaria have been regarded predisposing 
causes. 

ft Nervous Influences .—Mental shock, severe nervous strain, and worry prc- 
ce&e many cases. In one case the symptoms came on suddenly after the 
patient had been nearly suffocated by smoke from having been confined in a 
cell of a burning jail. Shock and the toxic effects of the smoke may both 
have been factors in this case. The combination of intense application to 
business, over-indulgence in food and drink, with a sedentary life, seems 
particularly prone to induce the disease. Glycosuria may set in during preg¬ 
nancy, and in rare instances may only occur at this period. T ro us se au 
thought .that, the offspring^f phthisical parents were particularly prone to 
diabetes. 

If Injury to or disease of the spinal cord or brain has been followed by 
diabetes. In the carefully analyzed cases of Frerichs there were 30 instances 
of organic disease of these parts. The medulla is not always involved. In 
only 4 of his cases, which showed organic disease, was there sclerosis or other 
anomaly of this part./^An irritative lesion of Bernard’s diabetic centre in the 
medulla is an occasional cause. I saw with Eeiss, at the Friedrichsliam, 
Berlin, a woman who had anomalous cerebral symptoms and diabetes, and 
in whom there was found post mortem a cysticercus in the fourth ventricle, 
glycosuria sometimes occurs in tumors of the hypophysis such as accompany 
acromegaly. Ebstein has recorded 4 cases in which there was a coincident 
occurrence of epilepsy and diabetes mellitus. He thinks that in the majority 
of cases the two diseases are dependent on a common cause. He believes that 
the association would be found much more commonly in Jacksonian epilepsy 
than has been the case heretofore, if more careful and systematic examina¬ 
tions of the urine were made.^ A transitory glycosuria occasionally follows 
cerebral haemorrhage and alsoijffevere gall-stone colic. 

The disease has occasionally* followed the infectious fevers. Cases have 
been recorded as occurring during or immediately after diphtheria, influenza, 
rheumatism, enteric fever, and syphilis. 

Experimental Diabetes .—Leo believes that diabetes is due to a toxic agent. 
He has {produced glycosuria in dogs bv a dministering both fresh and fer¬ 
mented diabetic urine. In 1901, Blum reported that th^ snhmtniveous injec- 
tion of an aqu eous solution of.adrenalin produced glycosuria in 22 out of 25 
animals experimented upon. Herter confirmed these results, and found that 
the direct application of the solution to the surface of the pancreas caused a 
marked glycosuria. Adrenalin is a powerful reducing substance, and Herler 
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thinks that the glycosuria results from interference with normal oxidation 
processes in the pancreatic cells. Phloridzin administered internally or hypo¬ 
dermically produces a marked temporary glycosuria. There is no accoig- 
pamri ng hyperglycam na. The phloridzin acts primarily on the renal epi¬ 
thelium, destroying its power of keeping back the sugar. Naunyn and Klem¬ 
perer hold the view that there is a renal form of diabetes.' • 

Metabolism in Diabetes.— Our ignorance of the metabolic disturbances in 
diabetes has been largely due to the fact that we have not known how the 
carbohydrates are eventually disposed of in the body in health. Normally the 
carbohydrates of the food are stored in the liver and muscles as glycogen. 
Pavy holds that a part of the ingested carbohydrates is converted by the villi 
of the intestinal mucosa into fat and carried thence by the lacteals to the 
blood. By a splitting-off process another portion is incorporated with nitroge¬ 
nous matters and carried away in the form of protcid. He thinks that only 
a portion of the carbohydrates reaches the liver as glucose, where the hepatic 
cells convert this monosaeeharid into the polysaccbarid glycogen. Glycogen 
can also be formed from the proteids of the food; and under certain circum¬ 
stances sugar can be directly formed from the body proteids. In health the 
amount of glucose in the circulating blood ranges between 0.1 and 0.2 per 
cent. If it were not for the reservoir action of the liver and muscles in storing 
up the excess of carbohydrates after a meal as glycogen, we would have 
more than 0J2 per cent of glucose in the blood, a hyperglyciemia would occur 
and a glycosuria ensue. In health the glycogen is reconverted into glucose, 
which is distributed to the muscles by the circulating blood and there burnt 
up, producing heat and energy. 

The manner in which this final combustion is effected has hitherto not 
been known. Cohnheim’s (,Tr.) published researches in 1903 and 190-1 
throw much light on this subject. By a specially constructed press he 
obtained the juice from the pancreas and muscles of dogs and eats. Each 
uiee added independently to solutions of glucose was inert. When, however, 
he pancreatic juice was added to a mixture of muscle juice and glucose there 
ras a rapid breaking up of the latter into alcohol and carbonic acid. Colin- 
icim holds that this remarkable effect is analogous to Pas low’s observation 
hat trypsinogen is only made active for proteid digestion by being converted 
uto trypsin- bythe “ enterokinase ” of the succus entericus. ne believes that 
he muscles produce a proenzyme which is only made active for carbohydrate 
embustion by the action of another substance produced in the pancreas and 
onveyed to the muscles by the blood stream. He showed that the glycolytic 
ubstance produced by the pancreas is not a true ferment but a body closely 
elated in its characteristics with other well-known constituents of internal 
ecretions as adrenalin and iodothyrin. He also found that when too large 
i quantity of the juice of the pancreas is used carbohydrate combustion is 
■etarded or even stopped. The pancreas juice is supposed to supply the am- 
'Ocepiora and the muscle juice the complement. The retarding action of an 
■xeess of pancreas juice is believed to be due to an overabundance of ambo- 
eptors. According to these researches the carbohydrates normally are burnt 
l P in the muscles, producing heat and energy, by the combined action of two 
jlycolytio bodies, one produced in the muscles and the other in the pancreas. 
Phis important work awaitjs confirmation. 
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When the percentage of glucose in the circulating blood exceeds QJLperJ? 
cent a glycosuria occurs. This may theoretieallyho produced at^faUfuni: =■ % 
(a) By functional or organic disease of the islands of Langethaiia4tWthe 
pancreas. These islands of cells probably produce a glycolytic ferment or 
body. This substance seems necessary for the proper burning up of the car¬ 
bohydrates. If the islands be diseased the ferment is not produced, glucose 
accumulates in the blood, and glycosuria results. Thia.imhghinpp may ad 0 n 
t he carbo hydrates independently, Colmbeim believes, -is- necessary, to 
render active a pro-ferment manufactured by the muscle cells. 

(5) By the sudden ingestion of a greater quantity of carbohydrates than 
can for the time being be stored up in the liver as glycogen. A v healthy per¬ 
son can take from 180 to 250 grams of glucose on an empty stomach without 
glycosuria occurring. Larger amounts will produce a so-called alimentary 
glycosuria, or glycosuria e saecharo. In a healthy person no amount of 
carbohydrates in the form of starch will produce a glycosuria owing to the 
comparative slowness of its transformation into glucose. If, however, the 
person’s “ assimilation limit,” or power of warehousing carbohydrates, be 
lowered, a glycosuria e amylo may occur. 

(c) By changes in the liver function: (1) Changes in the circulation 
under nervous influences. Puncture of the medulla, lesions of the cord, and 
ceniral irritation of various kinds are followed by glycosuria, which is 
attributed to a vasomotor paralysis induced by these causes, resulting in a 
greater quantity of blood flowing through the liver. On this view the disease 
is a w neurosis. (2) Instability of the glycogen, owing either to imperfect 
formation or to conditions in the cells which render it less stable. 

Morbid Anatomy.—Saundby (Lectures on Diabetes, 1891) has given a 
good summary of the anatomical changes: 

i The nervous system shows no constant lesions. In a few instances there 
have been tumors or sclerosis in the medulla, or, as in the case above men¬ 
tioned, a cysticercus has pressed on the floor. Cysts have been met with in 
the white matter of the cerebrum and perivascular changes have been de¬ 
scribed. A secondary multiple neuritis is not rare, and to it the so-called 
diabetic tabes is primably due. R. T. Williamson has foutuLchanges in the 
posterior columns of the cord similar to those which occur in pernicious 
a naemi a. - • ’ 

~l In the sympathetic system the ganglia hare been enlarged and in some 
instances sclerosed. The blood may contain as high as 0.4 per cent of sugar 
instead .of 0.15 per cent. The plasma is usually loaded with fat, the mole¬ 
cules of which may be seen as fine particles. When drawn, a white creamy 
layer coats the coagulum, and there may be lipasmic clots in the small vessels. 
There are no special changes in the red or white corpuscles. The polynuclear 
leucocytes contain glycogen. Glycogen can occur in normal blood, but it is 
here extracellular. It has been also found in the polynuclear leucocytes iu 
leuksemia.V) The heart is hypertrophied in some eases. Endocarditis is very 
rare. ’ Arterio-sclerosis is common. ^'^Tho lungs show important changes. 
Acute broncho-pneumonia or croupous pneumonia (either of which may ter¬ 
minate in gangrene) and tuberculosis are common. The so-called diabetic 
phthisis is always tuberculous and results from a caseating broncho-pneu¬ 
monia. In rare cases there is a chronic interstitial pneumonia, non-tubereu- 
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|^tS r ' r*t»nbp|in» °f the pulmonary vessels has; been described in connection 

wth-j&abetic coma. 

*^Eh a itni r is usually enlarged; fatty degeneration is common. In the so- 
called diabetic, cirrhosis the cirrhotic pitjmciiloirc —the liver is enlarged and 
sclerotic, and a cachexia develops with melanoderma. This condition is prob¬ 
ably' identical with hBemochromatosis. Dilatation of the stomach is common. 

Hie Pancreas in Diabetes, Our scientific knowledge of the relationship 
of the pancreas to glycosuria dates from 1SS9, when Minkowski and von 
•Meting published the results of their experiments on extirpation of the pan¬ 
creas in animals. The present status may be thus summarized: («) Extir¬ 
pation .of the gland in dogs (and occasionally in man—\V. T. Bull) is 
followed by glycosuria. If a small portion remains, sugar does not appear. 
(6) In a considerable percentage of cases of diabetes lesions of the pan¬ 
creas are found; 50 per cent (llaiisomann. Williamson) show a chronic 
interstitial inflammation, ( r ) In mow of the experimental work, it is 
reasonable to infer that the diabetes is -c< midarv to the pancreatic lesion. 
The organ has, like the liver, a double secretion—an external, which is 
poured into the intestines, and an internal, of the nature either of a ferment 
or of a body similar in chemical characteristics to those of adrenalin or 
iodothyrin, as Cohnheini claims, which seems necessary for the proper com¬ 
bustion of glucose in the muscles. Disease of the pancreas causes diabetes 
by preventing the formation of this glycolytic body. The fact that if a 
small portion of the gland is left, m the experiments upon dogs, diabetes 
does not occur, is analogous to the remarkable circumstance that a small 
fragment of the thyroid is sufficient to prevent the occurrence of’'artificial 
myxeedema. 

It is probable that the observations of Opio from l)r. Welch’s laboratory, 
confirmed by those of Weichselbaum and Stange. give a key to the problem. 
Imbedded in the gland are the peculiar bodies known as the islands of Lan- 
gerhans, composed of polygonal cells arranged in irregular columns, between 
which are wide anastomosing capillaries. The lumina of the ducts do not 
enter the islands, which are in reality ductless glands, lflce the para-thvroid, 
the thyroid, the pituitary, etc. The intimate relation ofthe columns of cells 
to the rich network of blood-vessels suggests, as advanced by Schafer, that 
they furnish the internal secretion of the gland. Tt is probable that the glyco¬ 
lytic body found by Cohnheim is produced by these specialized cells. Ex¬ 
perimental evidence is defective, but changes in the islands have been found 
in diabetes. /Jn a diabetic woman, aged twenty-four, from my wards, dead 
of tuberculosis of the lungs, Opie found the glandular tissue of the pancreas 
'veil preserved and healthy, but the islands of Langerhans were everywhere 
“ represented by a sharply circumscribed hyaline structure compos'd of par¬ 
ticles of homogeneous material.” In two other cases lesions of the islands 
were found, but there was also chronic pancreatitis (Opic, Jour. Exper. Mod., 
fob v). Hoppe-Seyler has recently described a clinical form of pancreatic 
diabetes due to arteriosclerosis of the pancreatic vessels. These arterial 
changes were found in a series of autopsies. 

Of 15 autopsies from my own ‘>7 cases, in 9 on gross examination the 
pancreas was found to be atrophic. In oue of these fat necroses, ana in 
Mother calculi, were present. 
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The kidneys show usually a diffuse nephritis with fatty degeneration. A 
hyaline change occurs in the tubal epithelium, particularly of the descending 
limb of the loop of Henle, and also in the capillary vessels of the tufts. 

Symptoms.— Acute and chronic forms are recognized, but there is no 
essential difference between them, except that in the former the patients are' 
younger, the course is more rapid, and the emaciation more marked. Acute 
cases may occur in the aged. I saw with Sowers in Washington a man aged 
seventy-three in whom the entire course of the disease was less than three 
weeks. 

It is also possible to divide the cases into (1) lipogenic or dietetic, which 
includes the transient glycosuria of stout persons; (2) neurotic, due to in¬ 
juries or functional disorders of the nervous system; and (3) pai}i%fiatic, 
in which there is a lesion of the pancreas. It is, however, by no means easy 
to discriminate in all cases between these forms. Attempts have been made 
to separate a clinical variety analogous to experimental pancreatic diabetes. 
Hirschfeld, from Guttman’s clinic, has described cases running a rapid and 
severe course usually in young and middle-aged persons. The polyuria is 
less common or even absent, and there is a striking defect in the assimilation 
of the albuminoids and fats, as shown by the examination of the fieces and 
urine. In 4 of 7 cases autopsies were'made and the pancreas was found 
atrophic in two, cancerous in one^and in the fourth exceedingly soft. 

The onset of the disease is gradual, and either frequent micturition or 
inordinate thirst first attracts attention. Very rarely it sets in rapidly, after 
a sudden emotion, an injury, or after a severe chill. When fully established 
the disease is characterized by great thirst, the passage of large quantities 
of saccharine urine, a voracious appetite, and, as a rule, progressive ema¬ 
ciation. 

Among the general symptoms of the disease thirst is one of the most 
distressing. Large quantities of water are required to keep the sugar in 
solution and for its excretion in the urine. The amounj; of fluid consumed 
will be found to bear a definite ratio to the quantity excreted. Instances, 
however, are not uncommon of pronounced diabetes in which the thirst is 
not excessive; but m such cases the amount of urine passed is never large. 
The thirst is most intense an hour or two after meals. As a rule, the diges¬ 
tion is good and the appetite inordinate. The condition is sometimes termed 
bulimia or polyphagia. Lumbar pain is common. 

The tongue is usually dry, red, and glazed, and the saliva scanty. The 
gums may become swollen, and in the later stages aphthous stomatitis is 
common. Constipation is the rule. 

In spite of the enormous amount of food consumed a patient may be¬ 
come rapidly emaciated. This loss of flesh bears some ratio to the polyuria, 
and when, under suitable diet, the sugar is reduced, the patient may quickly 
gain in flesh. The skin is dry and hfesh, and sweating rarely ocaurs, except 
when phthisis coexists. Drenching'?Sweats have been known to alternate 
with excessive polyuria. General pruritus or pruritus pudendi may be very 
distressing, and occasionally is one of the earliest symptoms. The tempera¬ 
ture is often subnormal; the pulse is usually frequent, and the tension in¬ 
creased. Many diabetics, however, do not show marked emaciation. Patient 
past the middle period of*life may have the disease for years without much 
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disturbance of the health, and may remain well nourished. These are the 
cases of. the diqfrete gras in contradistinction to diabete maigre. 

ThbUhine.—T he amount varies from 3 to 4 litres in mild cases to 
15-to r ’20.litres in very severe cases. In rare instances the quantity of urine 
^ is not much increased. Under strict diet the amount is much lessened, and 
in intercurrent febrile affections it may he reduced to normal. The specific 
xgravity is high, ranging from 1.025 to 1.045; but in exceptional eases it 
may be low, 1.013 to 1.020. The highest specific gravity recorded, so far 
as I know, is by Trousseau—1.071. Very high specific gravities—1.070 + 

—suggest.fraud. CThe urine is pale in color, almost like water, and has a 
- swestiah.odor and arfistinetly sweetish taste, t The reaction is acid. Sugar 
is present in varying amounts. In mild cases it docs not exceed 1J or 2 per 
cent, but it may reach from 5 to 10 per cent. The total amount excreted in 
the twenty-four hours may range from 10 to 20 ounces (320 to 040 grammes) 
and in exceptional cases from 1 to 2 pounds. The following are the most 
satisfactory tests: 

FehUng’*^est. —The solution consists of sulphate of copper (grs. 90£), 
neutral tartrate of potassium (grs. 304), solution pf caustic soda (tl. ozs. 4), 
and distilled water to make up 0 ounces, l’ut a draclnu of this in a test- 
tube and boil (to test the reagent); add an equal quantity of urine and boil 
again, when, if sugar is present, the vejjow suboxide of copper is thrown 
down. The solution must be freshly prepared, as it is apt to decompose. 

Trommels JTesl. —To a drachm of urine in a test-tube add a few drops 
of a dilute sulphate-of-copper solution and then as much liquor potasses as 
urine. On boiling, the copper is reduced if sugar be present, forming the 
yellow or orange-red suboxide. There are certain fallacies in the copper, 
tests. Thus, a sub stance called glycuronic acid is met with in the urinel 
a fter the use of certain drugs—chloral, phcnacetin, morphia, chloroform, \ 
etc.—which reduces copper. Alcaptonuria may also bo a source of error [ 
(see Alcaptonuria). 

Fermuttljltion Test .—This is free from all doubt. Place a small frag¬ 
ment of yeast in a test-tube full of urine, which is then inverted over a glass 
vessel containing the same fluid. There are now specially devised fermenta¬ 
tion tubes. If sugar is present, fermentation goes on with the formation 
of carbon dioxide, which accumulates in the upper part of the tube and 
gradually expels the urine. In doubtful cases a control test should always 

be used. , •. 

Polariscope Test .—For laboratory work the polariscopc test is of great 
value. Glucose is dextro-rotatory. The percentage of sugar can be quickly 
estimated by the degree of rotation, and for quantitative determination is 
the most serviceable method. The presence of /J-oxybutyric acid, w uc is 
laevo-rotatory, will neutralize some of the dextro-rotatory action of ic g ucose. 

Text.. —Nvlaafler’s solution is prepared by dissolving 
4 grammes of Rochelle salt in 100 c3» 10 per cent caustic »oda solution and 
adding 2 grammes of bismuth subnitrate and digesting on e wa or 
as much of the bismuth salt is dissolved as possible. To 10 oc. of unne add 
1 cc.. of the Nyiandcr’s solution and boil for a few minutes. If glucose be 

present a black deposit of bismuth occurs. 

Of other ingredients in the urine, the ure*is increased, the unc.^id 
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'does not show special changes, and th<*fphosphates may be greatly m excess. 

; The calcium salts are markedly increased. The same holds true for the* 
■.ammonia in all severe cases, and particularly in diabetic coma. Ralfe has'** 
described a great increase in the phosphates, and in some of these cases, 
with an excessive excretion, the symptoms may be very similar to thoako&f 
diabetes, though Jhe sugar may not be constantly present. The term pfios-1 
phatic diabetes has sometimes been applied to them. Acetone and acetone¬ 
forming substances are not infrequently present, l^eben’s test is as follows: 
The urine is distilled and a few cubic centimetres of the distillate are ren¬ 
dered alkaline with liquor potassa.'. A few drops of Lugol’n solution are 
then added, when, if acetone 1 m: present, the distillate assumes a turbid yellow 
color, due to the formation of iodoform, which is recognized by its odor and 
by the formation of minute hexagonal and stellate crystals. Diacetic acid 
is sometimes present, and may be recognized from the fact that a solution 
of the chloride of iron yields a beautiful Bordeaux-red color. Other sub¬ 
stances, as formic, carbolic, and salicylic acids, give the same reaction m 
both fresh and previously boiled urine, while diacetic acid does not. give 
the reaction in urine previously toiled. In testing for diacetic acid perfectly 
fresh urine should be used, as it rapidly becomes broken up into acetone and 
carbonic acid. j3-o.\ybutyric acid, the recognized cause of coma, should be 
tested for in all severe eases. As it is lrevo-rotatory, its presence is indicated 
by lasvo-rotation in completely fermented urine, as well as by the greater 
percentage of sugar demonstrable with Folding's than with the polariscopic 
method. The occurrence of acetone and diacetic acid in the urine, both 
derivative products of /S-o\ybutyric acid, is conclusive evidence that /?.-o\y- 
butyric acid is being produced in the body. 

Bremer finds that diabetic urine has the power of dissolving gentian violet, 
whereas normal urine fails to do so. Unfortunately, the urine in diabetes 
insipidus and in certain forms of polyuria reacts similarly. Frohlich has 
recently devised a test based on the fact that diabetic urine has the property 
of decolorizing solutions of methylene blue. 

Glycogen has also been described as present in the urine. 

Albumin is not. infrequent. It occurred in nearly 37 per cent of the 
examinations made by Lippman at Carlsbad. 

Pneumaturia, the formation of gas in the urine, due to fermentative 
processes in the bladder, is ocecasionally met with. 

■Oa mm i dg c found glycerine in the urine in one case of pancreatic diabetes. 
This results from fat necroses due to the action of a faUsplitting ferment. 

Hat may be passed in the urine in the form of a fine emulsion (lip uria). 

BtOO»-iN -Bwbeteh.— In true diabetes hyperglycmmia is constant. As 
coma supervenes, R-oxybutyric acid occurs. Pefyeythaemia, with the red 
cells between 6,000,000 and 8,000,000 per cmm., is not uncommon in the 
desiccated cases with marked polyuria. Qpma is acco mpanied by a moderate 
leueeeytosis. Ljpeemia occurs in a certain number of cases. It is recognized 
by the presence of innumerable dancing particles between the red cells in a 
fresh preparation, and by the creamy appearance of the serum of centrif- 
ugalized blood. Normal blood contains between 0.16 to 0.326 per cent of 
fat (Becquerel and Rodier). Fraser found 16.44 per cent of fat in the blood 
of a diabetic. Opinions vary as to the source of the fat. 
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P T tff grK g l gjf Children .—Stern has analyzed 117 cases in children. They • 
By occur among the better classes. Six-'vere under one year of age. 
Jtary. influence^, were marked. The course of the disease is, as a rule, 
■more rapid than in adults. The shortest duration was two days. In 
kro month. One ease is mentioned of a child apparently 
ij^om with the' glycosuria, who recovered in eight months. , 

; Complications. — (a) UuxANEQUS.-— Boils and carbuncles arc extremely 
conjmon. Painful onychia may occur. Eczema is also met with, and at 
times an intolerable inching. In women the irritation of the urine mav cau-e 
the most intense pruritus pudendi, and in men a balanitis. Barer affections 
are xanthoma and purpura. Gangrene is not uncommon, and is associated 
usualFf'with arterio-selcrosis. William Hunt has analyzed 01 cases. In .70 
the localities were as follows: Feet and legs, 37: thigh and buttock, 2; miclm, 
2; external genitals, 1; lung$ 3; lingers. 3; back. 1; eyes, 1. Perforating 
ulcer of the foot may occur. Bronzing of the skin (diabelc brume) occurs 
in certain cases in which the diabetes arises as a late event m (lie disease 
known as hfflmochromatosis, which is further characterized by pigmentary 
cirrhosis of the liver and pancreas. With the onset of severe complications 
the tolerance of the carbohydrates is much increased. Profuse sweat' may 
occur. 

(5) Pulmoxady. —The patients are not infrequently carried off by mute 
pneumonia, which may be lobar or lobular. Uaiiyrene is very apt to super¬ 
vene, but the breath does not necessarily lia\e the foul odor of ordinary 
gangrene. Abscess following lobar pneumonia occurred in one of my cases. 

Tuberculous broncho-pne umonia is very common. It was formerly thought, 
from its rapid course and the limitation of the disease to the lung, that this 
was not a true tuberculous affection; hut in the cases which haxc come under 
my notice the bacilli have been present, and the condition is now generally 
regarded as tuberculous. 

(c) Renal. — Albuminuria is a tolerably frequent complication. The 
amount varies greatly, and, when slight, does not seem to be of much mo¬ 
ment.' (Edema of the feet and ankles is not an infrequent symptom. General 
anasarca is rare, however, owing to the marked polyuria. It is sometimes 
associated with artcrio-sclerosis. It occasionally precedes the occurrence of 
the diabetic coma. Occasionally cystitis develops. 

(d) Nervous System.— (1) Diabetic coma, first studied by Kiis-inaul, 
comes on in a considerable proportion of all cases, particularly in the young. 
Stephen Mackenzie states that of the fatal cases of diabetes at the ls>m on 
Hospital, all under the age of twenty-five, with but one exception had died 
in coma. In Naunyn's 44 fatal cases it occurred in 12. It preceded dent i 
in 28 of Williamson's 40 eases. It occurred in 15 of 27 fatal cases m my¬ 
steries. Frerichs recognised three groups of oases: £«!Those in which after 
exertion the patients were suddenly attacked with weakness, syncope, smn 
nolence, and gradoaBy'deepening unconsciousness . death occurring m-a- 
hours. < p) -G ases with preliminary gastric disturbance, suci » 

\Mwting, or some local affection, as pharyngitis, p cgmon, 01 1 

complication. In such cases the attack begins with hfiftdache, dtliriupi, great, 
distress, and dygpnasa, affecting both inspiration .and,.«spi If 

fry ff - p -or naul air- hmger, Cyanosis-may or may not bejiresent. If t 
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is, the piila fi heenmAa. ja.pi fl and weak, and the patient gradually-sinks, into 
coma; the attack lasting from one to five days. There may be a very heavy 
sweetish -odor of. Ihe breath, due to the presence of acetone, fy) Cases in 
which, without any previous, dyspnoea or distress, the patient is attacked with 
headache and a feeling of intoxication, and rapidly falls into a deep and 
fatalcoma. There are atypical cases in which the coma is due to uremia, 
to apoplexy, or to meningitis. 

There has been much dispute as to the nature of these symptoms, but 
clinical laboratory investigations have practically afforded a satisfactory ex¬ 
planation. For years the coma symptoms were ascribed to the toxic effects 
of acetone and later to those of diacetic acid. Experimental work, however, 
showed that these views were incorrect. The almost universal opinion now 
is that the coma is due to an acid intoxication, or, as Naunyn terms it, an 
acidosis. The offending agent is believed to be /}-oxybutyric acid, which 
accumulates in the tissues and circulating blood in enormous quantities, and 
is eliminated in the urine in combination with various base-forming elements, 
but never free. In 1884 Stadelmann, Kiilz, and Minkowski almost simul¬ 
taneously found this acid in the urine of patients with diabetic coma. Sub¬ 
sequent researches, particularly those published from Naunyn’s clinic, have 
fully confirmed these results, and it is now almost universally accepted that 
0-oxybutyric acid is the cause of diabetic coma. The amount of the acid 
excreted in the twenty-four hours may be enormous. Kiilz found in 3 cases 
67, 100, and 226 grammes respectively. Magnus-Levy has estimated that 
from 100 to 200 grammes are often contained in the tissues of fatal cases. 
This author is of the belief that the /3-oxybutyric acid is derived from the 
fats of the body, whereas most observers, including Naunyn, trace it to the 
disintegration of the tissue albumins. Acetone and diacetic acid are deriva¬ 
tive products of the jS-oxvbutyric acid. 

Saunders and Hamilton have described cases in which the lung capillaries 
were blocked with fat. They attributed the symptoms to fat embolism, but 
there are many cases on record in which this condition was not found, though 
lipsemia is by no means infrequent in diabetes. 

Albuminuria frequently precedes or accompanies the attack, and numer¬ 
ous small, short, hyaline, and finely granular casts are demonstrable. 

(2) Peripheral Neuritis .—The neuralgias, numbness, and tingling, which 
are not uncommon symptoms in diabetes, are probably minor neuritic mani¬ 
festations. The involvement may be general of the upper and lower extrem¬ 
ities. Sometimes it is unilateral, or the neuritis may be in a single nerve— 
the sciatic or the third nerve. Herpes zoster may occur. Perforating ulcer 
of the foot may develop. 

Diabetic Tabes (so-called).—This is a peripheral neuritis, characterized 
by lightning pains in the legs, loss of knee-jerk—which may occur without 
the other symptoms—and a loss of power in the extensors of the feet. The 
gait is the characteristic steppage, as in arsenical, alcoholic, and other forms 
of neuritic paralysis. Charcot states that there may be atrophy of the optic 
nerves. Changes in the posterior columns of the cord have been found by 
Williamson and others. 

Diabetic Paraplegia .—This is also in all probability due to neuritis. 
There are cases in which power has been lost in both arms and legs. 
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(3 ) Mental Symptoms.— The patients arc often morose, and there is a 
strong tendency to become hypochondriacal. General paralysis has been met 
with. Some patients display an extraordinary degree of restlessness and 
anxiety. 

L S P ecial Senses.— Cataract is liable to occur, and with rapiditv in 
young persons. Diabetic retinitis closely resembles the ajbuminuric form. 
Haemorrhages are common. Sudden amaurosis, similar to that which occurs 
in ursemia, may occur. Paralysis of the muscles of accommodation may be 
present; and lastly, atrophy of the optic nerves. Aural symptoms mav come 
on with great rapidity, either an otitis media, or in some instances inflamma¬ 
tion of the mastoid cells. 

(5) Sexual Function. —Impotence is common, and may be an early symp¬ 
tom. Conception.is rare; if it occurs, abortion is apt to follow. A diabetic 
mother may bear a healthy child; there is no known instance of a dia¬ 
betic mother bearing a diabetic child. The course of the disease is usually 
aggravated after delivery. 

Course. —In children the disease is rapidly progressive, and may prove 
fatal in a few days. In young persons death almost invariably results from 
diabetic coma. It may be stated, as a general rule, that the older the patient 
at the time of onset the slower the course. Cases without hereditary influ¬ 
ences are the most favorable. Tn stout, elderly men diabetes is a much more 
h opeful dise ase than it is in thin persons. Middle-aged patients may live for 
many years, and persons are met with who have had the disease for ten, 
twelve, or even fifteen years. 

Diagnosis. —As stated in the definition, for a case to be considered diabetes 
'the sugar eliminated in the urine must be grape sugar, it should be present 
for weeks, months,, or years, and the excretion of sugar must take place after 
the ingestion of moderate amounts of carbohydrates. Alimentary or dietetic 
glycosuria must not be confused with true diabetes. As a rule, there is no 
difficulty in determining the presence of diabetes. The diagnosis must be 
made chiefly by the urine tests already given. More than one test must be 
used, and where there is any doubt the fermentation test, the most reliable 
single,.test, must be made. One must always exclude the possibility of the 
copper sulphate reduction being due to glycuronic acid compounds and to 
-.homogentisic acid, the latter the cause of alcaptonuria. Bremer showed that, 
the red cells in diabetic blood fail to take the rod stain as normal reds do. 
The test may be of some service when a patient is first seen in coma, which 
may be thought to be diabetic, and where urine is not at once available. 
Williamson found that diabetic blood possesses the power of decol^pging 
weak alkaline solutions of methylene blue to a yellowish-green or yellow 
color. 

Occasionally intermittent glycosuria occurs. It is advisable in these cases 
to determine the assimilation limit for carbohydrates. According to Xaunyn, 
100 grammes of glucose given in solution two hours after a breakfast of a 
roll and butter with coffee ought not to cause a glycosuria. If it does, the 
individual's power of warehousing carbohydrates is lowered and a permanent 
glycosuria—true diabetes—may eventually ensue. 

Deception may bejyactised. A young girl under my care had urine with 
a spec!lie gravity of 1JJ65. The'reactions were for cane sugar. There is one 
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case in the literature in which, after the cane-sugar fraud was detected, th, 
woman bought grape sugar and put it into her bladder! 

Prognosis. —In true diabetes instances of cure are rare. On the other 
hand, the transient or intermittent gjycosiyia, met with in stout overfeed^, 
or in persons who have underjwie u severe mental strain, is very aineim : >lt 
tt treatment. Xot a few of the cases of reputed cures belong to this dim.. n , 
Practically, in cases under forty years of age the outlook is bad; in ol.!■■] 
persons the disease is less serious and much more amenable to treatment. It 
is a good plan at the outset to determine whether the urine of a patient c. at¬ 
tains sugar or not on a diet absolutely free from carbohydrates. If the sugar 
disappears the ease may be regarded as a mild one. If, on the other hand, 
sugar continues to be excreted, it is a severe one, and the patient is manu¬ 
facturing sugar from his body protcids. The presence of /J-oxybutyric or 
diacetic acids in the urine is usually of serious import, and should warn the 
physician of the possible occurrence of coma. Occasionally diacetic ac\d may 
be present for months, apparently without serious consequences. ^ 

Treatment.—In families with a marked predisposition to th^lisease the 
use of starchy and saccharine articles of diet should be restricted. 

The personal hygiene of a diabetic patient is of the first importance. 
Sources of worry should he avoided, and he should lead an even, quiet life, 
if possible in an equable climate. Flannel or silk should be worn next to 
the skin, and the greatest care should be taken to promote its action. A 
lukewarm, or, if tolerably robust, a cold bath, should he taken every day. An 
occasional Turkish bath is useful. Systematic, moderate exercise should be 
taken. When this is not feasible, massage should be given. It is well to 
study accurately the dietetic capabilities of each ease. Xo two cases can be 
treated alike. The weight should be recorded weekly. A patient who is 
glycosuric and losing weight on a non-carbohydrate diet must be regarded 
as doing badly. By the addition of a certain amount of starchy food the 
same person may excrete a moderate amount of sugar and hold or even gam 
in weight. 

Duet. —Our injunctions to-day are those of Sydenham: “ Let the patient 
eat food of easy digestion, such as veal, mutton, and the like, and abstain 
from all sorts of fruit and garden stuff.” 

When a diabetic patient, in private or hospital practice, comes under treat¬ 
ment, it is well to keep him for three or four dayB on the ordinary diet, which 
contains moderate amounts of carbohydrates, in order to ascertain the amount 
of sugar excretion. For two days more the starches are gradually cut oil. 
He is then placed on the following non-carbohydrate diet, modified in each 
case according to the patient’s age and weight, and arranged from a h->t 
Tflaommwulod by-voa Noocdea: 

Breakfast: 7.30, 200 ec. (f,vi) of tea or coffee: 150 grammes ( 5 iv) of 
beefsteak, mutton-chops without bone, or boiled ham; one or two eggs. 

Lyjicli: 12.30, 200 grammes (f,vi) cold roast beef; 60 grammes ij) 
celery, fresh cucumbers or tomatoes with vinegar, olive oil, pepper and suit 
to taste; 20 cc. (3v) whisky with 400 ec. (3xiij) water; 60 cc. ( 5 ij) coffee, 
without milk or sugar. 

Dinner: 6 p.m., 200 cc. clear bouillon; 250 grammes (5viiss) roast beef; 
10 grammes ( 3 iiss) butter; 80 grammeB (3 ij) green salad, with 10 grammes 
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PjiBs) vinegar and 20 grammes (3v) olive oil, or three tablespoonfuls of 
pile well-cooked green vegetable; three sardines ii l'lmile; 20 ce. (3 v) whisky, 
ISth iOOcc. (gxiij) water. 

^Supper: ‘J P. M., two eggs (raw or cookedl: 100 ec. (r,xiij) water. 

This diet contains about 200 grammes ofVbuinin and about 105 grammes 
of fat. The effect of the diet on the sugar excretion is remarkable. In manf 
eases there is an entire disappearance of the sugar from the urine in three 
or four days. Chart X\ shows very graphically the remarkable drop in the 
sugar excretion for the first twenty-four hours. In eases m which the urine 
becomes free from sugar, gradually increasing quantities of starch up to 20, 
511 , and 100 grammes are added daily. White bread contains (ifty-fi\e per 
cent of starch. The effect of the non-carbohydrate diet, according to \on 
Xoorden, is to improve the metabolic functions so that the system can ware¬ 
house considerable quantities of carbohydrates without sugar appearing in the 
urine. . Xaunyn emphasizes the importance of removing the hyperglycemia 
and maki.nfc.the patient "agUcosuric. In patients on a strict diet who con¬ 
tinue to exCTete from 0.1 to 0.5 per cent of glucose, he advises a “ lnmgcr-day,” 
during which all food is cut oil' for twenty-four hours. In many such instances 
agiycosuria occurs, and the patient’s power ol' assimilating carbohydrates is 
thought to be increased. 

In cases in which a standard diet is not ordered it is well to begin cutting 
off article by article until the sugar disappears from the urine. Within a 
month or two the patient may be allowed a more liberal diet, testing the 
different kinds of food. 

The oatmeal diet, introduced by von Noorden, is most excellent, particularly 
n the severer forms. Two hundred and fifty grammes of oatmeal, the saiml 
amount of butter and the whites of six or eight eggs constitute the day s food.\ 
The oatmeal is cooked for two hours, and the butter and albumin stirred 
in. It may be taken in four portions during the day. Coffee, tea, or whisky 


snd water mav be taken with it. 

The following is a-list of articles which diabetic patients may take: 
Liquids:’Soups—ox-tail, turtle, bouillon, and other clear soups. Lemon¬ 
ade, coffee, tea, chocolate, and cocoa; these to be taken without sugar, but 
they may be sweetened with saccharin. Potash or soda water, and Apoi- 
linaris, or the Saratoga-Vichy, and milk in moderation, may he used. 

Of anim al food: Fish of all sorts, including crabs, lobsters, and oysters, 
salt and fresh butcher’s meat (with the exception of livei), pou iy, 
game. Eggs, butter, buttermilk, curds, and cream cheese. . 

Of bread: Gluten and bran bread, and almond and coeoanut hire . 
Aleuronat and roborat flours are made from wheat and contain huge < 
titles of albumin and but little starch. They may be used in mahin„ 
or biscuits, and are highly recommended by Lbstein. aPOa ra- 

Of vegetables: Lettuce, tomatoes, spinach, chicory, ' ic ^ les 

gus, watercress, cucumbers, celery, endives, mustard an P 

Fruits: Lemons and oranges. Currants, 

(tart), melons, raspberries, and strawberries nmy 

Nuts are, as a rule, allowable. . , i i; ver 

A nw i g pr ohibited articles are tlie foll ™ t > n - ' U< ^ heat en, brown, or white. 
Ordinary bread of all sorts (in quantity), } > 
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All farinaceous preparations, such as hominy, rice, tapioca, semolina, arrow- 
root, sago, and vermicelli. 

Of vegetables: Potatoes, turnips, parsnips, squashes, vegetable-marrows 
of all kinds, beets, com, artichokes. 

Of liquids: Eiger, sparkling wine of all sorts, and the sweet aerated 
drinks. 

In feeding a diabetic patient one of the greatest difficulties is in arranging 
a substitute for bread. Of the gluten foods, many are very unpalatable; 
others are frauds. 
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Chast XV .—Illustrating Influence of Diet on Suoar and Amount of Urine. 


Other substitutes are the almond food, the Aleutonat bread, and soya 
bread, but these and other substitutes are not satisfactory as a rule. For 
sweetening purposes saccharin may be used, of which tablets are prepared. 
Moss4 has shown that potato starch is more easily assimilated than wheat 
starch, and this v4ew has been on the whole confirmed by comparative tesis 
in my wards. He allows as much as a kilo (2 J pounds) of potatoes,, weighed 
freeh, to a diabetic daily. They are best baked. 
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MEDICINAL Tbeatment. —This is most unsatisfactory, and no one drug 
appears .to have a directly curative iniluencc. Opium alone stands the test 
of experience as a remedy capable of limiting the progress of the disease. 
Diabetic patients seem to have a special tolerance for this drug. Codeia is 
preferred by Pavy, and has the advantage of being less constipating than 
morphia. A patient may begin with half a grain three tinjes a day. which 
may be gradually increased to 6 or 8 grains in the twenty-four hours. Not 
mulsh effect is noticed unless the patient is on a rigid diet. When the sugar 
is reduced to a minimum, or is absent, the opium should be gradually with¬ 
drawn. The patients not only bear well these large doses of the drug, but 
they stand its gradual reduction. Potassium bromide is often a useful 
adjunct. The arsenite of bromine, a solution of arsenious acid with bromine 
in glycerin (dose, 3 to 5 minims after meals), has been very highly recom¬ 
mended, but it is by no means so certain as opium. Arsenic alone may be 
used. Antipyrin may lie given in doses of 10 grains three times a day. and 
in cases with a marked neurotic constitution is sometimes satisfactory. The 
salicylates, iodoform, nitroglycerin, jambul, the lithium salts, strychnine, 
creasote, and lactic acid have been'employed. 

Preparations of the pancreas (glycerin extracts of the dried and fresh 
gland) have been used in the hope that they would supply the internal secre¬ 
tion necessary to normal sugar metabolism. The success has not, however, 
been in any way comparable with that obtained with the thyroid extract in 
myxoedema. Lepine has isolated a glycolytic ferment from the pancreas and 
alw> from the malt diastase, and has used it with some success in 4 case-.. 

As yet no practical therapeutic results have followed Cohnlicim’s obser¬ 
vations. 

Of the complications, the pruritus and eczema are best treated by cooling 
lotions of boric acid or hyposulphite of soda (1 ounce; water, 1 quart), or 
the use of ichthyol and lanolin ointment. 

In the thin, nervous eases the bowels should be kept open and the urine 
tested at short intervals for acetone and diacetic acid—the derivatives of 


j8-oxybutyric acid. 

The coma is an almost hopeless complication. Inhalations of oxygen have 
been recommended. The use of bicarbonate of soda in very large doses is 
recommended to neutralize the acid intoxication. It may be used intra¬ 
venously; as much as 80 grammes have been injected. The solution used 
for intravenous injection is a 1 to 2 per cent solution of sodium bicarbonate 
in normal salt solution. A litre may be injected slowly into a vein every six 
hours in desperate cases. In the less serious cases administration should be 
made by mouth, or mouth and rectum. This treatment was first recom¬ 
mended by Stadelmann, and has undoubtedly given the best results. Xnunyn 
and ^lagnus-Levy report cases of recovery from coma by its use. 1 Inn" bad 
one recovery. The sodium bicarbonate should be pushed until the urine is 
alkaline. As much as 100 grammes should be given daily. All diabetics with 
a marked diacetic acid reaction in the urine should be placed on s mm 
bicarbonate. Next to the antacid treatment, subcutaneous or intravenous 
injections of normal salt solution have given the best results, ihe im¬ 
provement, unfortunately, is only temporary with this me o . 

Reynolds published 2 cases of recovery after the administration of a dose of 
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castor oil, followed by -30 to 60 grains of citrate of potassium every hour in 
copious draughts of water. The bowels of a diabetic patient should be kept 
acting freely, as constipation is believed to predispose to the development 
of coma. 


' Yl. DIABETES INSIPIDUS. 

Definition.—A chronic affection characterized by the passage of large 
quantities of normal urine of low specific gravity. 

The condition is to be distinguished from diuresis or polyuria, which is 
a frequent symptom in hysteria, in Bright's disease, and occasionally ia.jeere- 
bral or other affections. Willis, in 1674, first recognized the distinction 
between a saccharine and non-saccharine form of diabetes. 

Etiology.—The disease is most common in young persons. Of the 85 
cases collected bv Strauss, 9 were under five years; 12 between five and ten 
years; 36 between ten and twenty-five years. Males are more frequently 
attacked than females. The affection may be congenital. A hereditary 
tendency lias been noted in many instances, the most extraordinary of winch 
has been reported hv Weil. Of 91 members in four generations, 23 had 
persistent polyuria without any deterioration in health. 

Clinical Ci.assificatiox.— There are two formsprimary or idiopathic, 
in which there is no evident organic basis, and^secondary or symptomatic, in 
which there is icvidence of disease in the brain or elsewhere. Of 9 cases re¬ 
ported from my clinic by Futcher, 4 belonged to the former and 5 to the 
latter group. Trousseau stated that the parents of children with diabetes 
insipidus frequently have glycosuria or albuminuria. Ealfe claimed that mal- 
nutrition is an important predisposing factor in children. The disease has 
followed rapidly the copious drinking of cold water, or a. drinking bout, or 
has set in during the,convalescence from an acute disease. 

The secondary or symptomatic form is almost always associated with in- 
i jury or disease of the nervous system, traumatism to the head, or, in some 
cases, to the- trunk. It occurs in 30 per cent of the cases, according to Stoer- 
mer. yTumors a# the brain/ lesions of the medulla, cerebral haemorrhage, have 
been met with in some cases. There is a remarkable association between 
diabetes insipidus and brain syphilis; 5 of the 9 cases reported by Futcher 
were in syphilitics. The lesion is usually at the.base, and meningitic. Hemi¬ 
anopsia is present in a number of these cases; it occurred in 2 of Futcher's 
series. It is not necessary that the lesion should involve the medulla. It has 
been met with in<spinal cord lesions. Inytumors and aneurisms in the abdo¬ 
men, r in tuberculous .peritonitis, and"! in carcinoma there may be polyuria of 
an extreme grade. 

The most reasonable view of the production of the polyuria is that it 
results from a vaso-motor disturbance of the renal vessels, due either to local 
irritation, as in a case of abdominal tumor, to central disturbance in cases 
of brain-lesion, or to functional irritation of the centre in the medulla, giving 
rise to continuous renal congestion. 

Horbid Anatomy. —There are no constant anatomical lesions. The kid¬ 
neys have been found enlarged and congested. The bladder has been found 
kimm+ponhied. Dilatation of the ureters and of the pelves of the kidneys has 
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been preset. Death has not infrequently resulted from chronic pulmonary 
disease. Very varied lesions have been met with in the nervous system 

Symptoms.—The disease may come on rapidly, as after a fright or an 
injury; more commonly it is gradual. According to Knife, the patients often 
complain in the early stages of severe racking pains in the lumbar region 
shooting down the thighs. A copious secretion of urine, with .increased thTrst, 
are the prominent features of the disease. The amount of urine in the twi n- 
ty-four hours may range from 20 to 40 pints, or even more. Trousseau speaks 
of a patient who consumed 50 pints of fluid daily and passed about 56 pints 
of urine in the twenty-four hours. In two of our cases, the amount passed 
was greater than that ingested in liquids and solids. The specific gravity is 
low, TOOJ.to 1.Q.05; the color is extremely pale and watery. The total solid 
constituents„msy not be reduced. The amount of urea has sometimes been 
found in excess. Abnormal ingredients are rare. Muscle-sugar, inosito, has 
been occasionally found. Albumin is rare. Traces of sugar have been met 
with. Naturally, with the passage of such enormous quantities of urine, there 
iB a proportionate thirst, and the only inconvenience of the disease is the 
necessity for frequent micturition and’ frequent drinking. The appetite is 
usually good, rarely excessive as in diabetes mellitus; hut Trousseau tells 
of the terror inspired by one of his patients in the keepers of those eating- 
houses where bread was allowed without, extra charge to the extent of each 
customer’s wishes, and says that the man was paid to stay away. The patients 
may be well nourished and health,y-looking. The disease in many instances 
does not appear to interfere in any way with the general health. The per¬ 
spiration is naturally slight and the skin is harsh. The amount of saliva is 
small and the mouth usually dry. The tolerance of alcohol is remarkable, 
and patients have been known to take a couple of pints of brandy, or a dozen 
or more bottles of wine, in the day. 

The course depends entirely upon Hie nature of the primary trouble. 
Sometimes, with organic disease, either cerebral or abdominal, the general 
health is much impaired; the patient becomes thin, and rapidly loses strength. 
In the essential or idiopathic eases, good health may be maintained for an 
indefinite period, and the affection has been known to persist for fifty years. 
Death usually results from some intercurrent affection. Spontaneous cure 
may take place. 

Diagnosis. —A low specific gravity and the absence of sugar in the urine 
distinguish the disease from diabetes mellitus. Hysterical polyuria may 
sometimes simulate it very closely. The amount of urine excreted may be 
enormous, and only the development of other hysterical manifestation* may 
enable the diagnosis to be made. This condition is, however, always transi¬ 
tory. 

In certain cases of chronic Bright’s disease a very large amount of urine 
of low specific gravity may be passed, but the presence of albumin and of 
hyaline casts, and the existence of heightened arterial tension, stiff vessels, 
mid hypertrophied left ventricle make the diagnosis easy. 

Treatment. —The treatment is not satisfactory. No attempt should be 
made to reduce the amount of liquid. Opium is highly recommended, but 
is of doubtful service. The preparations of valerian may be tried; either the 
powdered root, beginning with 5 grains three times a day, and increasing 
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until 2 drachms are taken in the day, or the valerianate of zinc, in 15-grain 
doses, gradually increased to 30 grains, three times a day. Anti-syphilitifl 
treatment should be thoroughly tried in those cases with a suspicious historjf 
Ergot, ergotin, antipyrin, the salicylates, arsenic, stryohnine, turpentine, and 
the bromides have been recommended. Electricity may be used. 

VH. RICKETS (Rhachitifl). 

Definition. —4 disease of infants, characterized by impaired nutrition of 
the entire body and alterations in the growing bones. 

Glisson, the anatomist of the liver, accurately described the disease in 
1650. The name is derived from the old English word wrickken, to twist. 
Glisson suggested to change the name to rhachitis, from the Greek, fidxis, 
the spine, as it was one of the first parts affected, and also from the similarity 
in the sound to rickets. 

Etiology.—Rickets exists in all parts of tho_wprld, JjuLia. .particularly 
marked among poor of the larger cities, who ate badly housed and ill fed. 
It is much more common in Europe than in America. •'In Vienna- and 
London_-fx«a-50.-to 80 per cent of all.the children at the clinics present 
s igns of rickets. It is a comparatively rare disease in Canada. In the cities 
of the TTpi tfifT States it is very^revalen^parfrcuTafTy'among the children of 
the-tregro and #f the Italian races. Want of sunlight, impure air, confinement, 
and lack of exerHse are important factors. Prolonged lactation and suckling 
' thA child during pregnancy are accessory influences in some cases. 

There is no evidence that the disease is hereditary. 

Rickets affects male and female children equally. It is a disease.of the 
first and second years of life, rarely beginning before the sixth month. Jenner 
has described a late rickets, in which form the disease may not appear until 
the ninth or even until the twelfth year, or later (the osteomalacia of pu¬ 
berty). Rickets has been regarded as a manifestation of congenital syphilis 
(Parrot). Syphilitic bones rarely, if ever, present the spongy tissue peculiar 
to-iiekets, and rhachitic bones never show the multiple osteophytes of syphi¬ 
lis. “ Syphilis modifies rickets; it does not create it ” (Cheadle). A faulty 
diet is 4he essential factor -in the production of the disease. Like scum, 
rickets may be found in the families of the wealthy under perfect hygienic 
conditions. It is most common in children fed on condensed milk, the vari¬ 
ous proprietary foods, cow’s milk, and food rich in starches. “ An analysis 
of the foods on which rietabts is mag frequently and certainly produced shows 
invariably a deficiency in two of flRhief elements so plentiful in the standard 
food of young animals—namely, animal fat and proteid” (Cheadle). Bland 
‘ Sutton’s interesting experiment with the lion’s cubs at the “ Zoo " illustrates 
this point. When milk, pounded bones, and cod-liver oil were added to the 
meat diet the rickets disappeared, and for the first time in the history of the 
socletythe cubs were reared. Associated with the defect in food is a lack of 
proper assimilation of the lime salts. 

Morbid Anatomy. —Glisson’s original description of the external appeal 
ances of the body of a rickety child is remarkably complete; indeed, the 
entire monograph is an enduring monument to the skill and powers of obser¬ 
vation of this great physician. “(1) An irregular or unusual proportion of 
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§» part 8 - Ttle ^ead is evidently larger than normal, and the face fatter in 
to the other parts. . . . (3) The external members and muscles 
jfcthe. wh alft hufo . w e - aoon to be^elicate and emaciated, as though consumed 
by or tabes, and this (so* far as we know) is always observed in those 

dead of this affection. (3) The whole skin, both the true and the fleshy and 
fatty layers, isJlaccid and rather pendulous, like a loose glove, so that you 
think it could hold much more flesh. (4) About, the joints, especially in the 
wasteland aqMea, .there are certain protuberances wliiqh, if opened, are seen 
tp,„&08& not in the fleshy or membranous parts, but in the ends of the bones 
themselves, especially in ihek .epiphyses. 0). The joints, limbs, and habitus 
of all these external parts are less firm and rigid, less inflexible than in 
other dead bodies, and the neck scarcely becomes rigid, a frignre post, mor¬ 
tem, or to a loss extent than in other cadavers. (6) The chest externally is 
thin-and- much narrowed, especially beneatli the scapula', as though com¬ 
pressed from the sides, and the sternum accuminated like the keel of a ship 
or the breast of a fowl. (7) The ends of the ribs which join with the 
cartilag e s -ef. the sternum are nodular, like the ends of*the wrists and 
ankles.” 

He also describes the prominent..abdomen, the enlnxgedLJixer, and the 
changes in the mesenteric glands. 

The bones show the most important changes, particularly the ends of the 
long hones and the ribs. Between the shaft and epiphyses a slight bulging 
is apparent, and on section the zone of proliferation, which normally is 
represented by two narrow bands, is greatly thickened, bluish in color, more 
irregular in outline, and very much softer. The width of this cushion of 
cartilage varies from 5 to 15 mm. The line of ossification is also irregular 
and more spongy and vascular than normal. The periosteum strips off very 
•eadily .from the shaft, and beneath it there may be a spongy tissue not 
mlike. decalcified bone. The practical outcome of these changes is an imj 
perfect ossification, so that the bone has neither the natural rate of growth 
aor the normal firmness. In the cranium there may be large areas, partied 
larly'fir'fBe"pafieto-occipital region, in which the ossification is delayed, pro¬ 
ducing the so-eallpi} pyjjpio-tahes. so that the bone yields readily to pressure 
with the finger. There are localized depressed spots of atrophy, which, on 
pressure, give the so-called "parchment crackling.” Flat hyperostoses arise 
on the outer table, particularly on the frontal and parietal bones, producing 
the characteristic broad forehead with prominent frontal eminences, a con¬ 
dition sometimes mistaken for hydrocephalus. * 

Kassowitz, the leading authority on the anatomy of rickets, regards the 
hyperaemia of the periosteum, the marrow, the cartilage, and of the l>one 
itself as the primary lesion, out of which all the others arise. This disturbs 
the normal development of the growing bone and excites changes in that 
already formed. The cartilage cells in consequence proliferate, the matrix 
is softer, and as a result the bone which is formed from this unhealthy car¬ 
tilage is lacking in firmness and solidity. In the bone already formed this 
excessive vascularity exaggerates the normal processes of absorption, so that 
the relation between removal and deposition is disturbed, absorption taking 
place too rapidly. The new material is poor in lime salts. Kassowitz nas 
Proved experimentally that hyperaemia of bone results in defective deposition 
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of lime salts. It is interesting to note that GUisson attributed rickets to 
disturbed nutrition by arterial blood, and believed the changes in the long 
bones to be due to excessive vascularity. 

The chemical analysis of rickety bones shows a marked diminution in 
the calcareous salts, which may be as low as 25 or 35 per cent. 

The liver aqd spleen are usually enlarged, and sometimes the mesenteric 
glands. As Geo suggests, these conditions probably result from the general' 
state of the health associated with rickets. Bcneke has described a relative 
increase in the size of the arteries in rickets. 

Symptoms. —The disease tomes on insi diously a bout, the poring nf vtoniL 
tion, before the child begins to walk. Mild grades of it are often overlooked 
in the families of the well-to-do. In many cases ^digestive disturbances., pre- 
•ede the appearance of the characteristic lesions, and the nutrition of the 
illd is"markedly impaired. There is usually ^sl ight fever, the child is 
•ritab le and tfe stles s. and^s lccps badly . If he has already walked, he now 
lows a marked disinclination to do so, and seems feeble and u nstead y m 
is gait . Sir William Jenner has called attention to three ge neral svinp toiin 
f great importance^ Firs t, a diffuse soreness of the body, so that, the child 
ries when an attemptTsmadc fo'move ft, and prefers to keep perfectly still. 
.TufTis often a marked and suggestive symptom. ^Secondly, slight .fever 
100° to 101. 5°), with agpiuXB»l..restlessne3s T . and.a. tmlnncy to, Ihrgw off 
he bed clothes. This may be partly due to the fact that the general soiw- 
.iveness is such that even their weight may be distressing. And, thirdly. 
irofuse sw eating, particularly about .the head and neck, so that in the morn¬ 
ing the pillow is found soaked with perspiration. 

<g Th e tisane s become soft and flab by *f the skin i s pale; and from a healthy, 
plnmp condition, th£, child becomes ppny -and feebly The muscular weak¬ 
ness may be marked, particularly in the legs, and paralysis may be suspected. 
This so-called pseudo-paresis of rickets results in part from the flabby, weak 
condition of the Tegs and in part from the pain associated with the mo\e- 
ments. Coincident with, or following closely upon, the general symptoms 
the characteristic skeletal lesions are observed. Among the first of these to 
npppar ffrp. obangRa in the, ribs, at the junction of the bone with the car¬ 
tilage, forming the so-called rickety rosary. When the child is thin these 
nodules may be distinctly seen, and in any case can be easily made out by 
touch. They very rarely appear before the third month. They may increase 
in size up to the second year, and are Tarely seen after the fifth year. The 
} thorax.undergoes important changes. Just outside the junction of the car¬ 
tilages with the ribs there is an oblique, shallow depression extending doaii- 
warcTand outward. tr ansv erse curve,, sometimes called TTprriann’a gmaic. 
passes outward from the level of the ensiform cartilage toward the axilla, and 
may be deepened at each inspiration. It is rendered more prominent by the 
eversion and prominence of the costal border. The sternum projects, par¬ 
ticularly in its lower half, forming the so-called pigeon or chicken breast. 
These ehanges in the thorax are not peculiar, however, to rickets, and are 
much more commonly associated with hypertrophy of the tonsils, or any 
trouble which interferes with the free entrance of air into the lungs. The 
spine is often carved posteriorly, the processes are prominent; lateral curva¬ 
ture is not so common. 
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/■S'jfe' tead of a - ricket y child usually looks large in proportion both to the 

‘body anq.-the face, and the foatanelles remain open for a long time. There 
are areas, p arti cularly in the parieto-occipital regions, in which ossification is 
imperfect; and the bone may yield to the pressure of the finger, a condition 
to which the term cranio-tabes has been given. The relation of this condition 
to rickets is still somewhat doubtful, as it is very often associated with syphi¬ 
lis—in 47 of 100 cases studied by George Carpenter. Coincidentlv with this, 
hyperplasia proceeds in the frontal and parietal eminences, so that these por¬ 
tions of the skull increase in thickness, and may form irregular bosses. In 
one-type the skull may be large and elongated, with the top considerably 
flattened. In another, and perhaps more common case, the shape of the skull, 
when seen from above, is rectangular—the caput qundratum. The skull looks 
large in proportion to the face. The forehead is broad and square, and the 
frontal eminences marked. The anterior fontanelle is late in closing, and 
may remain open until the third or fourth year. The skin is thin, the veins 
are full and prominent, and the hair is often rubbed from the back of the 
skull. In contradistinction to the cranio-tabes is the condition of cranio- 
sclerosis, which has also been ascribed to rickets. 

On placing the ear over the anterior fontanelle, or in the temporal region, 
a systolic murmur may frequently be heard. This condition, first described 
by John D. Fisher, of Boston, in 1833, is heard with the greatest frequency 
in rickets, but its presence and persistence in perfectly healthy infants have 
been amply demonstrated. The murmur is rarely heard after the fifth year. 
A knowledge of the existence of this systolic brain murmur may prevent 
errors. A case has been reported as an instance of tumor of the brain. 

Changes occur in the bones of the face, chiefly in the maxilla;, which are 
reduced in size. The normal process of dentition is much disturbed; indeed, 
late teething is one of the marked features in rickets. The teeth which appear 
may be small and badly formed. 

In the upper limbs changes in the scapula; are not common. The clavicle 
may be thickened at the sternal end, and there may be thickening near the 
attachment of the stemo-cleido muscle. The most noticeable changes are 
at the lower ends of the radius and ulna. The enlargement is at the junction- 
area of the shaft and epiphysis. Less evident enlargements may occur at the 
lower end of the humerus. In severe cases the natural shape of the bones 
of the arm may be much altered, since they have had to support the weight of 
the child in crawling on the floor. The changes in the pelvis are of special 
importance, particularly in female children, as in extreme cases they lead to 
great deformity, with narrowing. In the legs, the lower end of the tibia first 
becomes enlarged; and in slight cases it may alone be affected. In the severe 
forms the upper end of the bone, the corresponding parts of the fibula, and 
the lower end of the femur become greatly thickened. If the child walks, slight 
bowing of the tibis inevitably results. In more advanced cases the tibise, and 
even the femora, may be arched forward. In other instances the condition of 
knock-knee occurs. Unquestionably the chief cause of these deformities is 
the weight of the body in walking, but muscular action takes part in it. The 
green-stick fracture is not uncommon in the soft bones of rickets. 

These changes in the skeleton proceed slowly, and the general symptoms 
vary a good deal with their progress. The child becomes more or less ema- 
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dated, though “ fat rickets ” is by no means uncommon, and a child may be 
well nourished but “ pasty ” and flabby. Fever is not constant, but in actively 
progressing changes in the bone there is usually a slight pyrexia. The abdo-^ 
men is large, “pot-bellied,” due partly to flatulent distention, partly to en-i 
largement of the liver, and in severe cases to diminution of the volume of thr 
thorax. The spleen is often enlarged and readily f^pable. The urine 
stated to contain an excess of lime salts, but Jacobi and Barlow say this has 
not been proved. No special or peculiar changes, indeed, have as yet been 
described. There is usually slight ansemia, the haemoglobin is absolutely and 
relatively decreased; a leueocytosis may or may not be present; it is more 
common with enlargement of the spleen (Morse). Many rickety children 
show marked nervous symptoms; irritability, peevishness, and sleeplessness 
are constantly present. Jenner called attention to the close relationship which 
existed between rickets and infantile convulsions, particularly to the fits 
which occur after the sixth month. Tetany is by no means uncommon, it 
involves most frequently the arms and hands; occasionally the legs os well. 
Laryngismus stridulus is a common complication, and though not, as some 
state, invariably associated, yet it is certainly much more frequent in rickety 
than in other children. Severe rickets interferes seriously with the growth 
of a child. Extreme examples of rickety dwarfs are not uncommon. Acute 
rickets, so called, is in reality a manifestation of scurvy and will be described 
With that disease. 

Prognbsis.—-The disease is never in itself fatal, but the condition of the 
child is such that it is readily carried off by intercurrent affections, particu¬ 
larly those of the respiratory organs. Spasm of the larynx and convulsions 
occasionally cause death. In females the deformity of the pelvis is serious, 
as it may lead to difficulties in parturition. 

Treatment.—The better the condition of the mother during pregnancy 
the less likelihood is there of the development of rickets in the child. Rapidly 
repeated pregnancies and suckling of a child during pregnancy seem impor¬ 
tant factors in the production of the disease. Of the general treatment, 
attention to the feeding of the child is the first consideration. If the mother 
is unhealthy, or can not from any cause nurse the child, a suitable wet-nurse 
should be provided, or the child must be artificially' fed, in which case cow’s 
milk, diluted according to the age of the child, should constitute the chief food. 
Care should be taken to examine the condition of the stools, and if curds are 
present the child is taking too much, or it is not sufficiently diluted. Barley- 
water or carefully strained and well-boiled oatmeal gruel form excellent addi¬ 
tions to the milk. 

The child should be warmly clad and should be in the fresh air and 
sunshine the greater part of the day. It is a “ vulgar error ” to suppose that 
delicate children can not stand, when carefully wrapped up, an even low tem¬ 
perature. The child should be bathed daily in warm water. Careful friction 
with sweet oil is very advantageous, and, if properly performed, allays rather 
than aggravates the sensitiveness. Special care should be taken to prevent, 
deformity. The child should not be allowed to walk, and for this purpose 
splints applied so as to extend beyond the feet are very effective. Of medi¬ 
cines, phosphorus has been warmly recommended by Kassowitz, and its n ?e 
is also advised by Jacobi. The child may be given gr. ifr two or three times 
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a day*, dissolved in olive oil. The best preparation in such cases is the elixir 
phosphori, six to ten or twelve minims three times a day (Jacobi). Cod- 
liver oil, in doses of from a half to one teaspoonful, is very advantageous. 
The syrup of the iodide of iron may bo given with the oil. The digestive 
disturbances, together with the respiratory and nervous complications, should 
I^Seive appropriate tre^mcnt. 


Vm. OBESITY. 


Corpulence, an excessive development of the bodily fat—an “ oily dropsy.” 
in the words of Lord Byron—is a condition for which we are consulted in 
three-groups of cases. First, there are per.-ons of both sexes who have an 
hereditary tendency to obesity. Secondly, there is an increasing number of 
cases of obesity in children, particularly in the Ignited States, associated with 
bad habits in eating, and usually carelessness and lack of control on the part, 
of the parents. Thirdly, and most frequently, we are consulted by women 
at the middle period of life, who are troubled with an over-growth of fat. 
While as a rule fat is no sign of health, and particularly in children may be 
associated with anaemia and rickets, on the other hand a great many stout 
persons enjoy unusual vigor. Nor is obesity always associated with_oxer- 
eating. Many stout persons are light eaters, and chlorotic girls with de¬ 
praved or poor appetites may be very plump. After forty, as Sir James Paget 
remarks, we tend to become either thin or fat, and the former are usually 
happier and live longer. Too much food and too little exercise are largely 
responsible in about half of the eases, but in the hereditary ones these factors 
do not prevail, and this is a point to be borne in mind very carefully in the 
question of treatment. As Duckworth states, gout is an important agent in 
majjy.jnafcces. 

A remarkable form seen occasionally is acute obesity in which as much as 
seventy pounds in weight may be gained in six or eight months. In one ease 
it was associated with marked cardiac wgftkncss and extreme dyspnma on 


exertion. 

In obesity it is now generally conceded that the carbohydrates, which were 
bo long blamed, are not at fault, since they arc themselves converted into 
watet-ani oacbon dioxide. On account, however, of the facility with which 
they are utilized for the purposes of oxidation, the albuminous elements of 
the food are less readily oxidized and not so fully decomposed, and the fat 
is in reality separated from them. So, too, the fats themselves are not so 
prone to cause obesity as the carbohydrates, being less readily oxidized and 
interfering less with the complete metabolism of the albuminous elements. 

An extraordinary phenomenon in excessively fat young persons is an un¬ 
controllable tendency do sleep—like the fat boy in Pickwick I have seen 
one instance of it. Caton has reported a case. Sainton (Narcolepn, 
Olesiti, Rev. Neurologique, 1901) regards it as auto-toxic in origin. 

Tnatment. —We U in mind .t the «** the ."I™*” 

Pocmtes (Aphorism III), speaking of ft full hahit of m y. , to an 
depletions are dangerous, and that the reduction mus no oge history 
oxtrem?T~*' M T7ie' aphorism of the celebrated Georg 6 J 11 , » 0 besitv in 

records one of the most successful instances of the treatment of obesity 
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literature), quoted at page 463, contains the essence of good sense* on the 
subject. Put in other words, it reads—We eat too much after 'forty yean 
of age. . "i .J 

We are often consulted by persons in whose family obesity 
give rules for the prevention of the condition in children or in wepfen ap-* 
proaching the climacteric. In_the case of children. |gry much may ip done 
by regulating tjjjfaiet, reducing the starches and fats .in. the food, notlallow- 
ing the child re?™ eat sweets, and encouraging systematic exercises. In the 
case of women' who tend to grow stout after child-bearing or at the climac¬ 
teric, in addition to systematic exercises, they should be told to avoid taking 
too much food, and particularly to reduce the starches and sugars. There 
are a number of methods or systems in vogue at present. In the celebrated 
one of Banting, the carbohydrates and fats were excluded and the amount 
of food was greatly reduced. Ebstein allows more fat, 

Oertel’s method is given under the treatment of fatty heart. He reduces 
the amount of liquid taken, and this is practically, too, the so-called Schwen¬ 
inger cure, in which liquids are allowed only two hours after the food. 

Von Noorden’s dietary, given in his exhaustive article in Nothnagel’a 
Handbuch, is as follows: Eight o’clock, 80 grammes of lean, cold meat, 25 
grammes of bread, one cup of tea, with a spoonful of milk, no sugar. Ten 
o’clock, one egg. Twelve o’clock, a cup of strong meat broth. One o’clock, 
a small plate of meat soup flavored with vegetables, 159 grammes of lean 
meat of one or two sorts, partly fish, partly flesh, 100 grammes of potatoes 
with salad, 100 grammes of fresh fruit, or compote without sugar. Three 
o’clock, a cup of black coffee. Four o’clock, 200 grammes of fresh fruit. 
Six o’clock, a quarter of a litre of milk, if desired, with tea. JEight- o’clock, 
125 grammes of cold riteat, or 180 grammes of meat weighed raw jfcl grilled, 
and eaten with pickles or radishes and salad, 30 grammes of QnHn bread, 
and two or three spoonfuls of cooked fruit without sugar. HirMievcs it 
” more satisfactory to give in addition to the three meals smaller quantities 
of food at shorter intervals, so as to obviate the tendency to weakness which 
these patients often experience. In addition he allows twice in the day 
a glass of wine. The use of mineral water, weak tea, or lemonade is not 
limited at the meal times or in the intervals. An occasional "hunger-day” 
is given. 

In the treatment of extreme obesity it is very much better that the patient 
should be in hospital, or under the care of a nurse, who will undertake the 
proper weighing and administration of the food. 

The thyroid extract should be used only in a systematic “cure.” Five 
grains three times a day is a sufficient dose. In conjunction with the diet anc 
exercises, it is useful, but it should not be ordered indiscriminately to fa' 
persons. » 

Adiposis Dolorosa (Dercum's Disease ).—“ A disorder characterised b; 
irregular, symmetrical deposits of fatty masses in various portions of th 
body, preceded by or attended with pain.” It is an affection of womer 
occurring at the middle period of life. In association with neuralgic pa' n; 
fatty swellings occur in various parts of the body. T he bunches of fat 
form huge masses, pendulous, and of a pultaceous conUftence. They do « 
occur on the hands, feet, or face. It differs from other forms of obesity i 
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it’ll lUTTipy distribution. and in the nervous disturbances in the form of pains 
and parmsthesias. The nature of the trouble is unknown. 

In acase of Burr's, and in one of Dercum’s. the thyroid .gland,-ahattud' 
Dcrcum tells me that lie has seen improvement from the 
use of the thyroid extract, and in one ease there was a complete disappear¬ 
ance of* all the neuritic, symptoms, and a great diminution in the size of the 
fatty deposits. 


SB 



SECTION V. 


DISEASES OE THE DIGESTIVE SYSTEM. 


A DISEASES OE THE MOUTH. 

STOMATITIS. 

(1) Acute Stomatitis.—Simple or erythematous stomatitis, the common¬ 
est form, results from the action of irritants of various sorts. Frequent at 
all ages, in children it is usually associated with dentition and with gastro¬ 
intestinal disturbance, particularly in ill-nourished, unhealthy subjects; in 
adults it may follow the abuse of tobacco, or the use of too hot or too highly 
seasoned food; it is a concomitant of indigestion, or of)the specific fevers. . 

The affection may be limited to the gums and lips or may extend over 
the whole surface of the mouth and include the tongue. There is at first 
superficial redness and dryness of the membrane, followed by increased secre¬ 
tion and swelling of the tongue, which is furred, and indented by the teeth. 
There is rarely any constitutional disturbance, but in children there may be 
slight elevation of'temperature. The condition is sufficient to caul* consid- 
verable discomfort, sometimes amounting to actual distress and pain, particu¬ 
larly in mastication. 

In infants the mouth should be carefully sponged after each feeding. A 
mouth-wash of borax or the glycerin of borax may bo used, and in severe 
cases, which tend to become chronic, a dilute solution of nitrate of silver (3 
or 4 grains to the ounce) may he applied. 

(2) Aphthous Stomatitis.—This form, also known as follicular or vesicu¬ 
lar stomatitis, is characterized by the presence of small, slightly raised spots, 
from 2 to 4 mm. in diameter, surrounded by reddened areolse. The spots 
appear first as vesicles, which rupture, leaving small ulcers with grayish bases 
and bright-red margins. They are seen most frequently on the inner surfaces 
of the lips, the edges of the tongue, and the cheeks. They are seldom present 
on. the mucous membrane of the pharynx. This form is met with most often 
in children under three years. It may occur either as an independent affec¬ 
tion or in association with any one of the febrile diseases of .childhood or 
with an attack of indigestion. The crop of vesicles comes out with groat 
rapidity and the little ulcers may be fully formed within twenty-four hours. 
The child complains of-soreness of the mouth and takes food.. with, reluctance. 
The-.buceal secretions are increased, and the breath is heavy, but not fou ■ 
The constitutional symptoms are usually those of the disease with which the 
aphtha; are associated. The disease must not be confounded with thrush. 
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;jf» »py tial pn-imitp has been found in connection with it. It is not a serious 
'condition, and heals rapidly with the improvement of the constitutional state. 
Infers.oases it may extend to the pillars of the fauces and to the pharynx, 
|and;produce ulcers which are irritating and difficult to heal. 

£ ulcer should he touched with nitrate of silver and the month should 

lira tlspaghly cleansed after taking food. A wash of chlorate of potassium, 
for of borax and glycerin, may he used. The constitutional symptoms should 
receive careful attention. 

Here may be mentioned a curious affection which has been observed chiefly 
in southern Italy, and which is characterized by a pearly-colored membrane 
with induration, immediately beneath the tongue on the framum (Riga's 
dis$tpe). There may bo much induration and ultimately ulceration. It 
occurs in both healthy and cachetic children, usually about the time of the 


eruption of the first teeth. Tt is sometimes epidemic. 

,(3) Ulcerative Stomatitis.—This form, which is also known by the names 
of fetid stomatitis, or putrid, sore moulli, occurs particularly in children after 
the first dentition. It may prevail as a wide-spread epidemic in institutions 
in which the sanitary conditions arc* defective. It has been- met with in jails 
and camps. , Insufficient and unwholesome food, improper ventilation, and 
prolonged damp, Cold weather seem to be special predisposing causes. Lack 
of cleanliness of the mouth, the presence of carious teeth, and the collection 
»of tartar around them favor the occurrence of the disease. The affection 


spreads like a specific disease, but the microbe has not yet been isolated. It 
has been held that the disease is the samo as the foot-and-mouth disease of 
cattle, and that it is conveyed by the milk, but there is no positive evidence 
on these points. Payne suggests that the virus is identical with that of con¬ 


tagious impetigo. 

Thtf^baorbid process begins at the margin of the gums, which become 
swollen and red, and bleed readily. Ulcers form, the bases of which are 1 * 
covered with a grayish-white, firmly adherent membrane. In severe cases the 
teeth may become loosened and necrosis of the alveolar process may occur. 
The ulcers extend along the guin-line of the upper and lower jaws; the tongue, 
lips, and mucosa of the cheeks are usually swollen, but rarely ulcerated. 1 hero 
is salivation, the breath is foul, and mastication is painful. The submaxillary 
lytnph-glands arc enlarged. An exanthem- may break out and be mistaken 
for measles. The constitutional symptoms arc often severe, and in debilitated 


children death sometimes occurs. . 

In the treatment of this form of stomatitis chlorate of potassium has been 
found*to be almost specific. It should be given in doses of 10 grains three 
times a day, to a chil d, and to an adult double that amount. Locally d may 
be used as a mouth-wash, or the powdered salt may be applied directly to the 
ulcerated surfaces. When there is much fetor, a solution of potassium per¬ 
manganate may be used as a wash, and an application of nitrate of silve 

^There ^are 1 several other varieties of ulcerative sore 
entirely from this form. Ulcers of the mouth arc common mi m 
and are usually seen on the mucous membrane of t e ips Thev 

arise from £mucous follicles, and are from » to 5 mm m diameter^Th^ 
may cause little'or no inconvenience; but m some inst y ^ 
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painful and interfere seriously with the taking of food and its mastication. 
As a rule they heal readily after the application of nitrate of silver, and the 
condition is an indication for tonics, fresh air, and a better diet. 

Recurring outbreaks of an herpetic, even pemphigoid, stomatitis are seen 
in neurotic individuals (stomatitis neurotica chronica, Jacobi). It may pre¬ 
cede or accompany the fatal form of pemphigus vegetans. 

Pa rrots de scribes the occasional appearance in new-born, debilitated chil¬ 
dren of small ulcers symmetrically placed on the hard palate on eithw side 
of the middle line. They rarely heal, but tend to increase4n. size, and may 
involve the bone. 

Bednar’s-.aphthm consist of small patches and ulcers on the hard palate, 
caused as a rale in young infants by the artificial nipple or the nurse’s 
finger. 

(4) Parasitic Stomatitis ( Thrush; Soor; Muguet ).—This affection, most 
commonly seen in children, is dependent upon a fungus, Saccharomyces 
albicans, called by Robin O'idium albicans. It belongs to the order of 
yeast fungi, and consists of branching filaments, front the ends of which 
ovoid torula cells develop. The disease does not arise apparently in a normal 
mucosa. The use of an improper diet, uncleanliness of the mouth, the acid 
fermentation of remnants of food, or the occurrence, from any cause, of ca¬ 
tarrhal stomatitis predispose to the growth. In institutions it is frequently 
transmitted by unclean feeding-bottles, spoons, .etc. It is not confined to 
children, but is met with in adults in the final stages of fever,’in chronic 
tuberculosis, diabetes, and in cachectic states. The parasite grows in the 
upper layers of the mucosa, and the filaments form a dense felt-work among 
the epithelial cells. The disease begins on the tongue and is seen in the form 
of slightly raised, pearly-white spots, which increase in size and gradually 
coalesce. The membrane thus formed can be readily scraped off, leaving an 
intact mucosa, or, if the process extends deeply, a bleeding, slightly ulcerated 
surface. The disease spreads to the cheeks, lips, and hard palate, and may 
involve the tonsils and pharynx. In very severe cases the entire buccal mucosa 
is covered by the grayish-white membrane. It may even extend into the 
oesophagils and, according to Parrot, to the stomach and crecum. It is occa¬ 
sionally met with on the vocal cords. Robust, well-nourished children arc 
sometimes affected, but it is usually met with in enfeebled, emaciated infants 
•with digestive or intestinal troubles. In such cases the disease may persist 
for months. 

The affection is readily recognized, and must not be cqpfounded with 
aphthous stomatitis, in which the ulcers, preceded by the formation of vesi¬ 
cles, are perfectly distinctive. In thrush the microscopical examination shows 
the presence of the characteristic fungus throughout the membrane. In this 
condition, too, the mouth is usually dry— a striking contrast to the salivation 
accompanying aphthae. 

Thrush is more readily prevented than removed. The child’s mouth 
should be kept scrupulously clean, and, if artificially'led, the Jetties should 
be thoroughly sterilized. Lime-water or any other alkaline fluid, such as the 
bicarbonate of soda (a drachm to a tumbler of water), may be employed. 
When the patches are present these alkaline mouth-washes may be continued 
after each feeding. A spray of borax or of sulphite of soda (a drachm to 
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the ounce) or the black wash with glycerine may be employed. The permnn- 
ganatejf potassium is also useful. The constitutional treatment is of equal 
importance, and it will often be found that the thrush persists, in spite of 
all, iocal measures, until the general health of the infant is improved by 
ehanjjje oi air or the relief of the diarrhoea, or, in obstinate cases, the substi¬ 
tution of a natural for the artificial diet. . 

(f>) Gangrenous Stomatitis ( Oancrvm Oris; Noma). —An affection char¬ 
acterised by a rapidly progressing gangrene, starting on the gums or cheeks, 
and leading to extensive sloughing and destruction. This terrible, but for¬ 
tunately rare, disease is seen only in children under very'unsanitary conditions 
or dnringiconvalescence from the acute fevers. It is more common in girls 
thattjn hoys. It is met with between the ages of two and five years. In at 
least one-half of the cases the disease has occurred'during convalescence from 
measles. Cases have been seen also after scarlet fever and typhoid. 'Hie 
mucous membrane is first affected, usually of the gums or of one cheek. The 
process begins insidiously, and when first seen there is a sloughing ulcer of 
the mucous membrane, which spreads rapidly and leads to brawny induration 


of the skin and adjacent parts. The sloughing extends, and in severe cases 
the cheek is perforated. The disease may spread to the tongue and chin; 
it may invade the bones of the jaws and even involve the eyelids and ears. In 
mild cases an ulcer forms on the inner surface of the cheek, which heals or 


may perforate and leave a. fistulous opening. Naturally in such a severe 
affection the>constitutional disturbance is very great, the pulse is rapid, the 
prostration extreme, and death usually takes place within a week or ten days. 
The temperature may reach 103° or 101°. Diarrhoea is usually present, and 
aspiration pneumonia often develops. H. R. Wharton has described a case 
in which there was extensive colitis. Bishop and Ryan have isolated an organ¬ 
ism which resembles in all points the diphtheria bacillus of reduced virulence. 

The treatment of the disease is unsatisfactory. In many cases the onset 
is so insidious that there is an extensive sloughing sore when the case first 
‘ comes u nder observation. Destruction of the sore by the cautery, either the 
Paquelin or fuming nitric acid, is the most effectual. Antiseptic applications 
should be made to destroy the fetor. The child should be carefully nourished 


and stimulants given freely. . , 

- (6) Mercurial Stomatitis (Ftyalism ).—It occurs chiefly m persons who 
have a,special susceptibility, and rarely now as a result of the excessive use 
of the drug. It is met with also in persons whose occupation necessitates 
! tile-constant handling of mercury. It often follows the .administration of 
1 repeated amalldoses. Tlius, a patient with'heart-disease who was ordered 
an eighth of a grain of calomel every three hours for diuretic purpose* Imb 
after taking eight or ten doses, a severe stomatitis, which persisted for , u 
weeks.-* I have known it to follow the administration of small doses g^y 
powder. ‘The patient complains first of,a metallic taste m , 

gums become swollen, red, and sore, mastication is difficult the sah 
become enlarged and painful, and there is a great increase ,j 

The tongue is.swollen, the) breath has a foul odor, an , i ^ 

greases, there may bemleeration of the mucosa, an , ig ggn- 

°f the jaw. Although troublesome and distressing, Instances in 

ous, aid recovery usually takes place in a couple of weeks. .^stances in 
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which the teeth become loosened or 'lfitft.eh.ed or in which tho inflammation 
extends to the pharynx and Eustachian tubes are rarely seen now. 

, The administration of mercury should be suspended so soon as the gums 
are “touched.” Mild cases of the affection subside within a few days and 
require only atsimple mouth-wash. In severer cases th® chlorate of potassium 
may be given internally, and used to rinse the mouth. nThe bowels should lie 
freely opened; the patient should take a hot bath every evening and should 
•drink plentifully of alkaline mineral waters. < Atropine is sometimes service¬ 
able, and may be given in doses of of a grain twice a day. i Iodine is also 
recommended. When the salivation is severe and protracted, the patient be¬ 
comes much debilitated and anaemic, so that a supporting treatment is indi¬ 
cated. The diet is necessarily liquid, for the patient finds the chief difficulty 
in taking food. If the pain is severe a Dover powder may be given at 
night. 

Here may be appropriately mentioned the influence of stomatitis, particu¬ 
larly the mercurial form, upon the developing teeth of children. The con¬ 
dition known as erosion, in which the teeth are honeycombed or pitted owing 
to defective formation of enamel, is indicative, as a rule, of infaoffl.Q..fitomft- 
tit». Such teeth must be distinguished carefully from those of congenital 
syphilis, which may of course coexist, but the two conditions are distinct. Tho 
honeycombing is frequently seen on the incisors; but, according to Jonathan 
Hutchinson, the test teeth of infantile stomatitis arc the first permanent 
molars, then the incisors, “ which are almost as constantly pitted, eroded, and 
of bad color, often showing the transverse furrow which crosses all the teeth 
at the same level.” Magitot regards these transverse furrows as the result 
of infantile convulsions or of severe illness during early life. He thinks they 
are analogous to the furrows on the nails which so often follow a serious 
disease. 

(7) Geographical Tongue (Eczema of the Tongue ).—A yemarkable des¬ 
quamation of the superficial epithelium of the tongue in circinate patches, 
which spread while the central portions heal. Fusion of patches leads to areas 
with sinuous outlines. When extensive the tqngue may be covered with these 
areas, like a geographical map. The affection causes a good deal of itching 
and heat, and may be a source of much mental worry to the patients, who 
often dread lest it may be a commencing cancer. 

The etiology of the disease is unknown. It occurs in infants and chil¬ 
dren, and it is not very infrequent in adults. It has been regardedres a gouty 
manifestation, and transient attacks may accompany indigestion. It is very 
liable to relapse. In adults it may prove very obstinate, and I know of one 
instance in which the disease persisted in spite of all treatment for more than 
two years. Solutions of nitrate of silver give the most satisfactory results in 
relieving the intense burning. 

There is a troublesome affection, not unlike the geographical tongue, as 
the patients have the same sense of burning and pain on eating. It is a 
superficial glossitis, limited usually to the border and point of Die tongue, 
which presents irregular reddish spots, looking as if the epithelium was rc-. 
mated, and the papilla are reddened and swollen. The condition is sometimes 
known as ffiillflr’fl g 1naaitia Local treatment with nitrate of silver as a rule 
gives relief. 
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(8) Liukoplakia buccali*. —Samuel Pluiubo described the condition aa 
'i ^thuqpis tinau alis. It has also been called buccal psoriasis and leuco-keratosis 
‘mucosa oris. The following forms occur: (a) Small white spots upon the 
tpngue, slight^ raised, even papillomatous— lingual coma. (6) Diffuse thick¬ 
ening of the epithelial coating of the tongue, either a thin, bluish-white color 
or opaque white, depending upon the thickness. It is patchy, and more often 
Upon the dorsum and sides, (c) Diffuse oral leukoplakia, a rcmarknblo con- 
diti sj in which the roof of the mouth, the gums, lips, and cheeks arc covered 
-^itlTan opaque white, sometimes smooth, sometimes fissured, rugose layer. 
In this wide-spread form the tongue may be spared. The visible mucosa of 


the lips may be involved, and occasionally the genital mucosa. 

While appearing spontaneously, the condition is most common in heavy 
smokers, and has been called smoker’s tongue. Epithelioma occasionally 
starts from the localized patches. A majority of the patients have had syphi¬ 
lis, but the condition does not yield, as a rule, to specific treatment. There 
is a glossy, flat atrophy of the posterior part of the tongue, also believed to 
he syphilitic (Virchow). 

Leukoplakia is a very obstinate affection. All irritants, such as smoke and 
very hot food, should be avoided. I vocal treatment with one-half-pcr-ccnt 
corrosive sublimate or a one-per-cent chromic-acid solution has been recom¬ 
mended. The propriety of active local treatment is doubtful. Papillomatous 
outgrowths should be cut off. The X-rays may be tried. The most extensive 
form may disappear spontaneously. 

(D) Fetor Oris.—The practitioner is frequently consulted for foul breath, 
and is daily made aware of its wide-spread prevalence. Too often he is himself 
the subject of the condition, to the disgust of his patients, with whom ho 
has to come into such close contact. It is impossible to give even a list of all 
the causes which are mentioned. The following are a few of tho more im¬ 
portant: (1) In connection with indigestion and the associated catarrhal 
disturbances in the mouth, pharynx, and stomach. The breath is “ heavy,” 
as the mothers say. A simple mouth-wash and a mercurial purge suffice to 
remove it. In a more serious disease of the stomach the breath may lie foul, 
and occasionally, in sloughing cancer, horribly stinking. (2) Local condi¬ 
tions in the mouth: (a) All the forms of stomatitis. Smokers should re¬ 
member that, apart altogether from the smell of tobacco, their breath in the 
morning is usually, to say the least, “heavy. (b) -Pyonrltna a veo 
This is the most common cause of foul breath m adults, and 's almos c n- 
stantly present after middle life, causing a perfectly distinctive odor only too 
well known to all of us. To.feat for .thfcpmamee Ara^a hit of stou thread 
oUfcudgB-of a sheet of paper high up between the teeth and the gums and] 
•then smell it. Scrupulous treatment of the gums by a cn is ^ jj 

daily scourine etc. (3) The tonsillar diseases. In the crypts of the tonsils 
the epithelial debris accumulates, and, invaded by lmcro-oigamsms, g 
forms the little round or triangular bodies which ^ 
lacunae, and when pressed between the 

The fetor oris from this cause is quite distinctive. To ft ^ tong}l> 
child or adult, smell the finger after it has bexm rubbed fi . P° h 

Local treatment is needed. <4) Decayed teeth the md odor ° 
quite distinct from that of pyorrhoea or chronic tonsillitis. (6) uespn* y 
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Many diseases of the nose, larynx, bronchi, and lungs are associated with ionl 
breath. (6) Htemic. The halitus—tbe expired air from the lung—may he 
impregnated with odors from the blood. Of this there are many well-known, 
instances. 

For practical purposes, it is to be remembered that pyorrhcea. alveolaris 
and what is called chronic lacunar tonsillitis are the two most common causes 
of foul breath. 

(10) Oral Sepsis.—To William Hunter, of Charing Cross Hospital^js due 
the credit of insisting upon the importance of the mouth as the chief channel 
of entrance of the pyogenic organisms, and as itself the scat of septi<^ pro¬ 
cesses. Necrosed teeth, pyorrhoea alveolaris, gingivitis, alveolar abscess, etc., 
are present in a great many people. A systemic infection may follow or (lie 
general health may be lowered by the continuous production of pus. In ex¬ 
tensive pyorrhoea alveolaris the daily amount of pus must be considerable, 
and there can be no question that it has a debilitating influence on the general 
health and is sometimes associated with a moderate anaemia and with a pasty 
complexion. Hunter describes septic gastritis and septic enteritis as common 
sequences; indeed, he regards appendicular, pleuritic, gall-bladder and pyelitic 
inflammations as forms of “medical sepsis” dute largely to infection from 
the mouth. One form of pernicious anasmia—infective haemolytic anaemia— 
he believes to be due to oral sepsis, or an infective glossitis. Of-thaJSfljcases 
of pernicious anaemia 'which I had under observation in 1904» "pjuuxliuia 
alveolaris_was present in more than half, but not one presented the infec¬ 
tive glossitis. Certain types of nephritis are also believed to be due to oral 
infection. 

There is no question of the importance of the subject, and we should insist 
upon scrupulous cleanliness of the mouth and teeth, particularly clearing 
away the tartar and the pockets oi pus. An adult should have his teeth 
cleansed in this way by a dentist once a month. We should, too, have less 
delicacy in telling our friends in whom the dpas of the breath reveals the 
■presence of the pyorrhoea. (See B. M. J., NOvemner 19, 1904.) 

*~-( 11 ^Affections of the mucous glands are not very coiSinon. j In catarrhal 
tBMtfjies in children and, in measles they maf bo swollen. ’ They are enlarged 
andvery prominent in Mikulicz’s disease, with chronic symmetrical enlarge¬ 
ment of the salivary and lachrymal glands. There is a singular affection of 
the mucous glands of the lips, chiefly of the lower, with much swelling ami 
infiltration. It was described by Volkmann, and has been called -dis¬ 
eases The mucous glands are enlarged, t)je ducts much dilated, and on 
pressure a mucoid or muco-purulent secretion may exude. The skin over the 
lips may be reddened and swollen. 


B. DISEASES OF THE SALIVARY GLANDS. 

• 

SqpcneoretiQn ( Ptyalism ).—The norm al amount of saliva va ries from 
8 to 3 pin ts in the twenty-four hours. The .secretion is iq fiir-mefl during tin* 
taking n? fo nd and in the physiological processes, of dentition. A great in¬ 
crease, to which the term ptyalism is applied, is met with under many cir¬ 
cumstances. It occurs occasionally^- in mental and nq rvmia affections and in 
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Olhies. Occasionally it is seen in the acute fevers, particularly in small-,m 
It occurs sometimes witlu disease of the pancreas. It has b«m met with 
during Ration usually early, though it may persist throughout the entire 
course. It has been known to occur attach menstrual period; and, lastly 
it is a common effect of certain drugs. Mercury, gold, copper, the iodine 
compounds and (among vegetable remedies) jaborandi, ryuscarin, and to¬ 
bacco excite the salivary secretion. Of these wo most frequently see the 
effect^ mercury in producing ptyalism. The salivation may be present with¬ 
out any inflammation of the mouth. 


Xerostomia (Arrest of the Salivary and Buccal Secretions■ Dry 
Maulh). In this condition, first described by Jonathan Hutchinson, the 
secretions of the month and salivary glands are suppressed. The tongue is 
red, sometimes cracked, and quite dry; the mucous membrane of the cheeks 
and of the palate is smooth, shining, and dry; and mastication, deglutition, 
and articulation are very difficult. The condition is not common. A majority 
of the cases are in women, and in several instances have been dissociated with 
nervous phenomena. The general health, as a rule, is unimpaired. Hadden 
suggests that it is due to involvement of some ceutro which controls tho 
secretion of.the salivary and buccal glands. In one ease a man aged thirty- 
two had a peculiar growth in the mouth, which proved to be the remnants 
of food; owing to the absence of any salivary or buccal secretions, it collected 
along the gums, and became hardened and adherent. 

3. Inflammation of the Salivary Glands. 

(а) Specific Parotitis. (Sec Mum vs.) 

(б) Symptomatic parotitis or parotid bubo occurs; 

(1) In the course of the infectious fevers—typhus, typhoid, pneumonia, 
pyaemia, etc. In ordinary practice it occurs oftenest, perhaps, in typhoid 
fever. It is the result either of septic infection through the blood, or the 
inflammation, in many eases, passes up the salivary duct, and so reaches tho 
gland. The process is usually very intense and leads rapidly to suppuration. 
It is, as a rule, an unfavorable indication in the course of a fever. Parotitis 
may occur in sec<$8Elary syphilis. 

(2) In connection with injhry or disease of the abdomen or peb|p, a 
condition to which Stephen Paget has called special attention. Of 101 cases 
of this kind, “ 10 followed injury or disease of the urinary tract, 18 were 
due to injury or disease of the alimentary canal, and 23 were due to injury 
or disease of the abdominal wall, the peritonaeum, or the pelvic cellular tissue. 
I’ho remaining 50 were due to injury, disease, or temporary derangement of 
the, genital orga ns.” By temporary derangement is meant slight injuries or 
natural processes—a slight blow on the testis, the introduction of a pessary, 
menstruation, or pregnancy. The etiology of this form of parotitis is obscure; 
but Buckneli has brought forward strong evidence to show that in all these 
cases infectiort takes place through the duct. 

(3) In_ftgsocigtion with facial paralysis, as in a case of fatal peripheral^ 
neuritis described by Gowers; in diabetes and chronic metallic poisoning. 

In t.hn tToa+fnoTit nf pamti'd bubo the application of half a dozen leeches 
will sometimes reduce the inflammation and promote resolution. When sup¬ 
puration seems inevitable hot fomentations should be applied. A free in¬ 
cision should be made early. 


80 
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(c) Chronic parotitis, a condition in which the glands are enlarged, rarely 
painful, may IfaLloyyJnflammation of_±hu_ikroat or mumps. Salivation may 
bo present. It may be due to lead, mercury, or potassium iodide. It occurs 
also m-iphronic Bright’s disease and im.sccondary syphilis. Symmetrical en¬ 
largement of the parotids of moderate extent is not very uncommon .artiong 
hospital patients. r I have seen three instances this-year (1904-’05). I saw 
one case, with Halsted, in which for several years the glands had been greallv 
enlarged, forming prominent painless tumors. 

(d) Mikulicz’s Disease .—In 1892 Mikulicz described an enlargement of 
the salivary, lachrymal, and buccal glands, persisting for years without any 
special cause. A good many .cases have now been reported. In my patient, 
a girl of eleven, the spleen was also enlarged. She died of chronic tubercu¬ 
losis, and before death the enlargement of the salivary glands had disap¬ 
peared. The lachrymal glands were completely sclerotic. 

(e) Gaseous Tumors of Stem’s Duct and of the Parotid Gland .—Tn glass- 
blowers and musicians Steno’s duct may become inflated with air and to™ 
a tumor the size of a nut or of an egg. Some have contained a mixture of 
air, saliva, and pus. In rare cases there are gaseous tumors of .the glands, 
which give a sensation of crepitation on palpation. 


C. DISEASES OF THE PHARYNX 

(1) Circulatory Disturbances. —(a) IJypmejnia is common ijuaite and 
chronic affections of the throat, and is frequently seen, as a result, oilhe irri¬ 
tation of tobacco smoke, and-from the constant use of the voice. Venous 
stasis is seen in valvular disease of the heart, and in mechanical obstruction 
of .the superior vena cava by tumor or aneurism. Ip-aortic, insufficiency the 
capillary pulse may sometimes be seen and the intense throbbing of the in¬ 
ternal carotid may be mistaken for aneurism. 

(6) Ussmarrhage is found in association with bleeding from other mucous 
surfaces,- or it is d uel to l ocal causes—granulations or vegetations. It may 
be mistaken for haimorrhage from the lungs or stomach., Sometimes the 
patient finds the pillow stained in the morning with bloody secretion. The 
condition is rarely serious, and requires only suitable local treatment. Qcca- 
sionjjly.a- haemorrhage takes place into the mucosa, producing a pharyngeal 
haematoma. I have thrice seen a condition of the uvula resembling hemor¬ 
rhagic infarction. One was in a patient with acute rheumatism, to whom 
large doses of salicylic acid had been given; the other two wore instances of 
poliosi s rheumatics, in both of which partial sloughing of the uvula took 
place. 

(c) (Edema. —An infiltrated oedematous condition of the uvula and adja¬ 
cent parts is not very uncommon,in conditions.of.debility, i in _profound 
fopmia, and-in Bright’s disease. Tho uvula is sometimes from this cause 
enormously enlarged, whence may arise difficulty in swallowing or in 
breathing. '' 

(2) Aoute Pharyngitis (Sore Throat; Angina Simplex). —The entire 
pharyngeal simetnjes, often with the tonsils, are involved. The condition 
may follow c old or ex posure. In other instances it2is as sociated with con- 
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rcfifr jfiniul sta tes, such as. rheumatism or gout, or .with digestive disorders. 
The patient complains of uneasiness and 'soreness in swallowing, of a feeling 
of and d rvneaa in the throat, together with a constant'.desire to hawk 

'Ulld coftgh. Frequently the inflammation extends into the larynx and pro- 
"'hj CTl ho frrs ^ ness. Not uncommonly it is only part of a general liaso-plmryn- 
g ejil catar rh. The process may pass into the Eustacliiaq lubes and ciuise 
slight deafness. There is stillness of the neck, tlie lympli-glands of which 
iinwK'enhu’gal and painful. The constitutional symptoms are randv severe. 
Theuiseaseysets in with a chilly feeling and slight lever; the pulse is in¬ 
creased in frequency. Occasionally the febrile symptoms are more severe, 
particularly if the tonsils are specially involved. The examination of the 
throat shows general congestion of the mucous membrane, which is dry and 
glistening, and in places'covered with sticky secretion. The uvula may he 
much swollen. 

Acute pharyngitis lasts only a few days and requires mild measures. If 
tlunfonsils are involved and the fever is high, aconite or sodium salicylate may 
be given. Guaiaeum also is beneficial; but in a majority of the cases a 
niiln m^l purg e or a sajjuo aperient and inhalations with steam meet the 
indications. 

(3)' Chronic Pharyngitis.—This may followirepeated acute attacks. It 
is very common:ill persons who smoko or drink to excess, and in those who 
, ago && voice very much, such as clergymen, hucksters, and others. It is 
frequently associated with chronic nasal catarrh. The naso-pharynx and the 
posterior wall are the parts most frequently affected. The mucous membrane 
is relaxed, the venules are dilated, and roundish bodies, from 2 to I mm. 
in diameter, reddish in color, project, to a variable distance beyond the mucous 
membrane. These Tcprcseut the proliferations of lymph tissue about the 
mucous glands. They may he very abundant, forming elongated rows m the 
lateral walls of the pharynx. With this there may he a dry glistening state 
of the pharyngeal mucosa, sometimes known as pharyngitis Mia. ho p la 
of the fauces and the uvula are often much relaxed ho ^retion fori s 
at the hack of the pharynx and the pat.ent may feel it drop down o n h 
vault, or it is tenacious and adherent, and is only removed by repeated effoits 

^ In V the g i rcatment, special attention must be paid to the general health 
If possible, the cause should he ascertained. The condition *’ "<on 
stanfc in smokers, and can not, be cured withou s oppmg . 

The use of food either too hot or too much spiced should U; ^ Tn 

it depends upon excessive exercise of the voice rc» siou 
many of th«Tc«, elmnge of ,ir and too.c, help very 

tJLt of the throat gargta. ™t». ^ “ t ™2lTl« .JI 

temporary relief, but when the hypertrophic con , uft ny instances 

should be thoroughly destroyed by the g “ lva |'°'™j' 0 |. s ‘ thc ( . on dition persists, 
this affords great and pennanent relief, bn permanent relief, 

and as it is not unbearable, the patient gives up a ^ ar0 usually 

(4) TTloeration of the Pharynx.-(a) ^ 1 ^. ic „‘ tnrr b. 
amallj superficial, and generally associat " l jtuuted on the posterior 

(b) Syphilitic. Most frequently 6raa ll, shallow ex- 

wall of the p harynx, they occur m the secondary stage 
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cavations with the mucous patches. In the tertiary stage,, they are due to 
erosion of-gummata, and in healing, they leave whitish cicatrices. 

(c) Tuberculous. Not very uncommon in advanced cases of phthfoa ■ jf 
extensive, they form one of the most distressing features of the diseased Tim 
ulcers are irregular, with ill-defined, edges and grayisikyellosfjiases. The pos¬ 
terior wall of the-pharynx may have an eroded, worm-eaten appearance. These 
ulcers are, as a rule, intensely- painful. Occasionally the pr iiyepy dfacajm j a 
about the tonsils and the pillars of the fauces. 

(d) Ulcers occur in connection with pseudo-membranous inflammation, 
particularly the diphtheritic. In cancer and in lupus ulcers are also present. 

(e) Ulcers are met with in certain of the fevers, particularly in 
typhoid. 

In many instances the diagnosis of the nature of pharyngeal ulcers is 
very difficult. The tuberculous and cancerous varieties are readily recog¬ 
nized, but it happens not infrequently that a doubt arises as to the syphilitic 
character of an ulcer. In many instances the local conditions may be uncer¬ 
tain. Then other evidences of syphilis should be sought for, and the patient 
should be placed on mercury and iodide of potassium, under which remedies 
specific ulcers usually heal with great rapidity. 

(5) Acute Infectious Phlegmon of the Pharynx.—Under this term Sen¬ 
ator has described cases in which, along with difficulty in swallowing,soreness 
of. the-, throat, and sometimes "hoarseness, the 'gicck enlarges, the pharyngeal 
mucosa becomes swollen and injected,'the fever is high, the constitutional 
symptoms are severe, and the inflammation passes on rapidly to suppuration. 
The symptoms are very intense. The swelling of the pharyngeal tissues early 
reaches such a grade as to impede respiration. Very similar symptoms may 
be produced by foreign bodies in the pharynx. 

(6) Retro-pharyngeal abscess occurs: (1) In healthy children between 

fix months and two years of age. The child becomes restless, the voice 
changes; it becomes nasal or metallic in tone, and there are pain-ond difli 
culty in swallowing. Inspection of the pharynx reveals .ft projecting tumoi 
in the middle line, or if it be not visible, it is readily felt, on .palpation 
projecting from the posterior wall. This form has been carefully describee 
by .Knplik (2) As a not infrequent sequel of the fevers, particularly o 
scarlet fever and diphtheria. (3) In caries of the bodies of the oervica 
vertebras. * 

The diagnosis is readily made, as the projecting tumor can be seen, o 
felt with the finger on the posterior wall of the pharynx. 

(1) Angina Ludovici ( Ludwig’s Angina; Cellulitis of the Neele ).—I 
medical practice this is seen as a'secondary inflammation in the specifi 
fevers, particularly diphtheria and scarlet fever. It may, however, occn 
idiopnthically or result from trauma. It is probably always a streptococci! 
infection which spreads rapidly from the glands. The swelling at first i 
most marked in the submaxillary region of one side. The symptoms an 
as* a rule, intense, and, unless early and thorough surgical measures are eir 
ployed, there is great risk of systemic infection. Semon holds that the var 
ous acute septic inflammations of the throat—acute oedema of the laryn 
phlegmon of the pharynx and larynx, and angina Ludovici—“represei 
degrees varying in virulence of one and the same process.” 
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D. DISEASES OF.THE TONSILS. 

I. ACUTE TONSILLITIS. 

L FOLLICULAR OR LACUNAR TONSILLITIS. 

• 

For practical purposes, under this name may he described the various 
forms which have been called catarrhal, erythematous, uleero-membranous, 
and herpetic. 

Etiology.—The disease is met with most frequently in young persons, but 
in children under ten it is less common than the chronic form. It is rare 
in infants. Sex has no special influence. Exposure to' wet and cold, and 
bad hygienic surroundings appear to have a direct etiological connection with 
the disease. In so many instances defective drainage has been found asso¬ 
ciated with outbreaks of follicular tonsillitis that sewer-gas is regarded as a 
common exciting cause. One attack renders a patient more liable to sub¬ 
sequent infection. The tonsils proper and the adjacent lymphatic tissues 
undoubtedly act as portals of entry for micro-organisms, not only in acute 
rheumatism but probably in other affections. Packard has called particular at¬ 
tention to acute tonsillitis as a precursor of endocarditis, erythema nodosum, 
and chorea. Cheadle describes it as one of the phases of rheumatism in 
childhood, with which articular attacks or chorea may alternate. The exist¬ 
ence of pains in the limbs upon which some lay stress is no evidence of the 
connection of the affection with rheumatism. A disease so common and 
wide-spread as acute tonsillitis necessarily attacks many persons in whose 
families rheumatism prevails or who may themselves have had acute attacks. 

■Mackenzie gives a table showing that, in four successive years more cases 
occurred in September than in any other month; in October nearly as many, 
with July, August, and November next. In this country it seems more preva¬ 
lent in the spring. So many cases arise within a short time that the disease 
may be almost epidemic. It spreads through a family in such a way that ,t 

“iflKS; JUStT*- is a 

and the testes and ovaries. F. J. Shepherd has called attention to the cir¬ 
cumstance that acute tonsillitis is a very common affectionm newly rnarr.^ 
persons. The commonest organism found m tonsillitis 1 P ffler 

Staphylococci also occur. In some cases the baci us V* ' , Atypical 
has ten found, but it does not always possess the full virulence (see Atypical 

l ’°7„l D i2S'-Th S laeur. .1 .he .en.». bee,™ ..led 

tion product., which form cheesy-looking masses, L' n f on tigimus lacuna 

of the erroto. Not infroy.entl, the «»d.t...s 1.1 and 

coalesce. The intervening mucosa is usually > JL. n v, ranoU s exuda- 

may present herpetic vesicles or, in some instancy ^from diph- 

tion, in which case it may be difficult to dis ‘hffi 1 f m i C rococci and 

theria. The creamy contents of the crypt are made up 

epithelial dSbris. , pl ,ill and aching pains in 

Symptom*.— Chilly feelings, or even a ^ rapidly, and in the 

the back and limbs may precede the onset. 1 he fever rises P „ 
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case of a young child may reach 105° on the evening of the flrst day. The 
patient complains of soreness of the throat and difficulty in shallowing. On. 
examination,, the tonsils are seen to be swollen and the crypts present tho 
characteristic creamy exudate. The tongue is furred, the breath, is,. h£ary 
and foul, and the urine is highly colored and loaded with urates. In-children 
tho respirations are usually very hurried, and the pulse, is greatly incragsed 
in rapidity. Swallowing is painful, and the voice often becomes nasal. Slight 
swelling of the cervical glands is present. In severe cases the symptoms in¬ 
crease and the tonsils become still more swollen. The inflammation gradually 
subsides, and, as a rule, within a week tho fever departs and the local condition 
greatly improves. The tonsils, however, remain somewhat swollen. The pros¬ 
tration and constitutional disturbance are often out of proportion to the 
intensify of the local disease. 

Complications.—Febrile albuminuria is not uncommon, and even acute 
nephritis. Endocarditis and pericarditis are more rare. It is to be borne in 
mind that in a child with fever an apex systolic murmur is almost invariably 
present. The disease may extend to the middle ear. A diffuse erythema, may 
simulate the rash of scarlet fever. 

Diagnosis.—It may be difficult to distinguish follicular tonsillitis from 
diphtheria. It would seem, indeed, as if there were intermediate forms be¬ 
tween the mildest lacunar and the severer pseudo-membranous tonsillitis. In 
the follicular-form the individual yellowish-gray masses, separated by the 
reddish tonsillar tissue, are very characteristic; whereas i n dip htheria the 
membrane is of ashy gray, and uniform, not patchy. A point of the greatest 
importance in diphtheria is that the membrane is not limited to the tonsils, 
but creeps up the pillars of the fauces or appears on the uvula. The diph¬ 
theritic membrane when removed leaves a bleeding, eroded surface jr whereas 
the exudation of lacunar tonsillitis is easily separated, and there is no erosion 
beneath it. In all doubtful cases cultures should be made to determine the 
presence or absence of Locffler’s bacillus. 


n. SUPPURATIVE TONSILLITIS. 

Etiology.—This arises under conditions very similar to those mentioned 
in the lacunar form. It may follow exposure to cold or wet, and is particu¬ 
larly liable to recur. It is most common in adolescence. The inflammation 
is here more deeply seated. It involves the stroma, and tends to go on to 
suppuration. 

Symptoms. —The constitutional disturbance is very great. 1 Tha tempera- 
ture rises to 104° or 105°, and the pulse ranges from 110 to 130. Nocturnal 
delirium is not uncommon. The prostration may be extreme. Thera is no 
local disease of similar extent which so rapidly exhausts the strength of a 
patient. Soreness and dryness of the throat, with pain in swallowing, are 
the symptoms of which the patient first complains. One or both tonsils may 
be involved. They are enlarged, firm to the touch, dusky red and cedematous, 
and the contiguous parts are also much swollen. The swelling of the glands 
may be so great that they meet in the middle line, or one tonsil may even 
push .the uvula aside and almost touch the other gland. The salivary and 
buccal: secretions are increased. The glands of the heck enlarge, the lower jaw 
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is fixed, and the patient is unable to open his mouth. In from two to four 
days the enlarged gland becomes softer, and fluctuation can be distinctly felt 
by placing one finger on the tonsil and the other at the angle of the jaw. The 
abscess points usually toward the mouth, but in some cases toward the phar¬ 
ynx. It may burst spontaneously, affording instant and great relief.; Suffo¬ 
cation has followed the rupture of a largo abscess and the entrance of the pus 
into the larynx. When the suppuration is peritonsillar and extensive, the 
internaLcarotid artery may be opened; but these are, fortunately, very rare 
accidents. 

Treatment. —In the follicular form.aconite may be given in full doses. It 
acts very beneficially in children. The salicylates, given freely at the outset, 
arc regarded by some as specific, but 1 have seen no evidence of such prompt 
and decisive action. At night, a full dose of Dover's powder may be given. 
The use of guaiaeum, in the form of 2-grain lozenges, is warmly rccom- 
f mendcd. Iron and quinine should be reserved until the fever has subsided. 
A pad of spongio-piline or thick flannel dipped in ice-cold water may be 
applied around the-neck and covered with oiled silk. More convenient still 
is aTmall ice-bag. '■ Locally the tonsils may be treated with the dry sodium 
bicarbonate. The moistened fingertip is dipped into the soda, which is then 
rubbed gently on the gland and repeated every hour. Astringent preparations, 
such as iron and glycerin, alum, zinc, and nitrate of silver, may he tried, to 
cleanse and disinfect the throat, solutions of borax or thymol in glycerin and 


water may be used. _ • . 

In suppurative tonsillitis hot applications in the form of poultices and 
fomentations are more comfortable and better than the ice-bag. 1 lie gland 
should be felt—it can not always be seen—from time to time, and should be 
opened when fluctuation is distinct. The progress of the disease may be short¬ 
ened and" the patient spared several days of great suffering if the gland is 
scarified early- The curved bistoury, guarded nearly to the point- with plaster 
or cotton, is the most satisfactory instrument. The incision should be made 
from above downward, parallel with the anterior pillar. -There are cases in 
which, before suppuration takes place, the parenchymatous swelling is so 
great that the patient is threatened with suffocation. In such instances either 
the tonsil must be excised or tracheotomy performed. Delavan refers to two 
cases in which he states that tracheotomy would, under these circumstances, 
have saved life. Patients with this affection require a nourishing liquid diet, 

and during convalescence iron in full doses. 

Early removal of the tonsils should be practised when a child suffer, 
recurring attacks, and thorough local treatment should be given o he naso 
pharynx Particular care should be taken of the child s mouth and throat. 


II. CHRONIC TONSILLITIS. 

(Ctak Naso-Pharyngeal Obstruction; Mouth-Breathing; Aprosexia.) 


Unde, this MX '» 

tissue in the vnnlt of the pharjrni. A, ;l „,| |l,is tissue, end 

as the affection usually involves both the 1 

the symptoms arc not to be differentiated. 
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Chronic enlargement of the tonsillar tissues is an affection of great im¬ 
portance, and may influence in an extraordinary way the m$ntaLaafl.hodily 
development of children. 

Etiology.—Hypertrophy of the tonsillar structures is occasionally congen¬ 
ital. Cases are perhaps most frequent in children, during the third hemi- ' 
decade. It may he associated with a general proliferation of all the lymphoid 
tissues of the body— lymphatism. The condition also occurs in young adults, 
more rarely in the middle-aged. The enlargement may-follow diphtheria or 
the eruptive fevers. The frequency of the occurrence of adenoid growths in 
the naso-pharynx has been variously stated. Meyer, to whom the profession 
is indebted for calling attention to the subject, found them in about one per 
cent of the children in Copenhagen, while Chappell found 60 cases in the 
examination of 2,000 children in New York. These figures give a very 
moderate estimate of the prevalence of the trouble. It occurs equally 
in boys and girls, according to some writers with greater prevalence in the 
former. 

Morbid Anatomy.—*-The tonsils proper present a condition of chronic 
hypertrophy, due to multiplication of all the constituents of the glands. The 
i lymphoid elements may be chiefly involved without much development of 
the. stroma. In other instances the fibrous matrix is increased, and the organ 
is then harder, smaller, firmer, and is cut with much greater difficulty. 

The adenoid growths, which spring from the vault of the pharynx, form 
masses varying in size from a small pea to an almond. They may be sessile, 
with broad bases, or pedunculated. They are reddish in color, of moderate 
firmness, and contain numerous blood-vessels. “Abundant, as a rule, over 
the vault, on a line with the fossa of the Eustachian tube, the growths may 
lie posterior to the fossa—namely, in the depression known as thg fossa of 
Bosenmuller, or upon the parts which axe parallel to the posterior wall of the 
pfiafjfffik, The growths appear to spring in the main from the mucous mem¬ 
brane covering the localities where the connective tissue fills in the inequali¬ 
ties of the base of % skull” (Harrison Allen). The growths are most 
frequently papillomatous with a lymphoid parenchyma. Hypertrophy of the 
pharyngeal adenoid tissue may be present without great enlargement of the 
tonsils proper. Chronic catarrh of the nose usually coexists. 

Symptoms.—‘■The direct effect of chronic tonsillar hypertrophy is the es¬ 
tablishment of mouth-breathing. The .indirect effects are deformation of the 
thorax, changes in the facial expression, sometimes marked alteration in 
the mental condition, and in certain cases stunting of the growth. Woods 
Hutchinson has suggested that the embryological relation of these structures 
with the pituitary body may account for the interference with development. 
The establishment of mouth-breathing is the symptom which first attracts 
the attention. It is not so noticeable by day, although the child may present 
the vacant expression characteristic of this condition. If At nig ht the child’s 
sleep.is greatly disturbed; the respirations are loud and snorting, mid there 
are sometimes prolonged pauses, followed by deep, noisy inspirations. .fThe 
pulse may vary strangely during these attacks, and in the prolonged interval 
may be slow, to increase greatly with the forced inspirations. .The abe na? 

- should be observed during the sleep of the child as they are sometimes mucl 
r wrae t ed du rin g jn a piration, due to a laxity of the walls, a condition readilj 
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modied by the use -of a soft wire dilator. > N ight terrors are common. The 
lild may wake .up in a paroxysm of shortness of breath. Sometimes these 
jtaeks are of great severity and thedyspnoea, or rather orthopncea, may sug- 
jgt pressure of enlarged glands on the trachea. Sometimes there is a noc- 
jmftl paroxysmal cough of a very troublesome character (Balne’s cough), 
sually excited by lying down. The attacks may occur through the day. 

When the, mouth-breathing has persisted for a long time definite changes 
re brought about in the face, mouth, and chest. The facies is so peculiar 
nd distinctive that the condition may be evident at a glance. The expression 
, flgji heavy, and apathetic, due in part to the fact that the mouth is habit.u- 
Hy left open. In long-standing cases the child is very stupid-looking, re¬ 
ponds slowly to questions, and may he sullen and cross. The lips arc thick, 
he nasal orifices small and pinched-in looking, the superior dental arch is 


larrowed and the roof of the mouth considerably raised. 

The remarkable alterations in the shape of the chest in connection with 
nlarged tonsils were first carefully studied by Dupuytren (1828), who evi- 
lently fully appreciated the great importance of the condition. He noted 
‘ a lateral depression of the parietes of the chest consisting of a depression, 
nore or less great, of the ribs on each side, and a proportionate protrusion 
>f the sternum in front.” J. Mason Warren (Medical Examiner, 1839) gave 
in admirable description of the constitutional symptoms and the thoracic 
leformities induced by enlarged tonsils. These, with the memoir of Lambron 
(1861), constitute the most important contributions to our knowledge on the 
subject.’ Three types of deformity may be recognized: 

(a) Thb Pigeon or Chicken Breast, by far the most common form, in 
which the sternum is prominent and there is a circular depression in the 
lateral zone (Harrison’s groove), corresponding to the attachment of the 
diaphragm. The ribs are prominent anteriorly and the sternum is angulated 
forward at the manubrio-gladiolar junction. As a mouth-breathet is watched 
during sleep, one can see the lower and lateral thoracic regions retracted 
during inspiration by the action of the diaphragm. * . 

7b) Chest. —Some children, the subject of chronic naso-pharyn- 

geal obstruction, have recurring attacks of asthma, and the chest may be 
gradually deformed, becoming rounded and barrel-shaped, the neck short, 
and the shoulders and back bowed. A child of ten or eleven may have the 
thfcracic conformation of an old man with emphysema. , 

(c) The Funnel Breast (Trichterbrvst).-^ remarkable deformdy, 
in whi<* there is a deep depression at the lower sternum, has excited much 
controversy as to its mode of origin. I believe that in 
least it is due to the obstructed breathing in connection with adraoid vegeta^ 
turns. I have seen, two cases in children, in which the condition rc _ 

ess of formation. During inspiration the lower 8 . tern ™_ de g to that 

traded, so much so that at the height the de P^ 10 “ ]ower F s tcrnal region 
of a well-marked " TricMerbrwt.” While in repose, the lower stomai re* 


was distinctly excavated. pronunciation of 

The voice is altered and acquires a nasal quali^. Tim pro^ ^ 

certain letters j^changed, and there is ma 11 y aviation of moutfr- 
sonants^ jnd m. Bloch lays great stress upon the associai 

breathing with stuttering. 
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The hearing is. impaired, usually owing to the exte nsion .of mgagg aati^j 
along the Eustachian tubes and the obstruction with mucus ortEenaarowi^ 
of their orifices by pressure of the adenoid vegetations. In eqmajjwttuicei 
may be duaJaj»,t£action of the drums, as the upper pharynx is insufljfcientffl 
supplied with air. Naturally the senses of taste and smell are much'imp aircdS 
With these symptoms there may belitfle or no nSsal calarrE or^SSchargc 
but the pharyngeal secretion of mucus is always increased. Children, hots 
ver, "do not notice this, as the mucus is usually swallowed, but older person! 
ixpectorate it with difficulty. 

Among other symptoms may be mentioned headache, which is by no means 
meommon, general listlessness, and an indisposition for physical,nr mental 
sxertion. Habit-spasm of the face has been described in connection with it 
[ have known several instances in which permanent relief has been afforded 
ay the removal of the adenoid vegetations. Enuresis is occasionally an asso- 
hated symptom. The influence upon the mental development is striking 
Mouth-breathers are usually dull, stupid, and backward. It is impossible fo 
them to fix the attention for long at a time, and to this impairment of th 
mental function Guye, of Amsterdam, has given the name agroffxia. Head 
aches, forgetfulness, inability to study without discomfort, are frequent syrnp 
toms of this condition in students. There is more than a grain of truth i 
the aphorism shut your mouth and save your life, which is found on the titli 
page of Captain Catlin’s celebrated pamphlet on mouth-breathing (1861‘ 
to which cause he attributed all the ills of civilization. 

A symptom specially associated with enlarged tonsils is fetor of the breat 
In the tonsillar crypts the inspissated secretion undergoes decomposition at 
an odor not unlike that of Limburger cheese is produced. The little ehee 
masses may sometimes be squeezed from the crypts of the tonsils. Thouj 
the odor may not apparently be very strong, yet if the mass be squeezed t 
tween the‘fingers its intensity will at once be appreciated. In some eases 
chronic enlargement the cheesy masses may be deep in the tonsillar crypl 
and if they remaiiflCor a prolonged period lime salts are deposited and 
tonsillar calculus ism this way produced. 

Children with enlarged tonsils are especially prone to take cold aDd 
recurring attacks of follicular disease. They are also more liable to di] 
theria, and in them the anginal features in scarlet fever are always m< 
serious. The ultimate results of untreated adenoid hypertrophy are imp 
tant. In some cases the vegetations disappear, leaving an atrophic condit 
of the vault of the pharynx. Neglect may also lead to the so-called Tho 
waldtfa. disease, in which there is a cystic condition of the pharyngeal toi 
and constant secretion of muco-pus. 

Diagnosis.—The facial aspect is usually distinctive. Enlarged tonsils 
readily seen on inspection of the pharynx. There may be no great enlai 
meat of the tonsils and nothing apparent at tho back of the throat even w 
the naso-pharynx is completely blocked with adenoid vegetations. In child 
the rhinoscopic examination is rarely practicable. Digital examination is 
most satisfactory. The growths can then be felt either as small, flat bo 
or, if extensive, as velvety, grape-like papillomata. 

Treatment.—If the tonsils are large and the general state is evidc 
influenced by them they should be at once removed. Applications of io 
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pencilling the crypts with nitrate of silver, arc of service in the 
bs, but it is waste of time to apply them to very enlarged glands, 
i pondition in which the tonsils are not much enlarged, but the crypts 
ntly.ffilled with cheesy secretions and cause a very bad odor in the 
rich instances the removal of the secretion and thorough pencil- 
pta. with chromic acid may be practised. The* galvano-cantery 
jgljiee .in many cases of enlarged tonsils when there is any objec- 
Jjprfto"the more radical surgical procedure. 

. The treatment of the adenoid growths in the pharynx is of the greatest 
importance, and should be thoroughly carried out. Parents should be frankly 
told that the affection is serious, one which impairs the mental not less than 
the bodily development of the child. In spite of the thorough ventilation 
of this subject by specialists, practitioners do not appear to have grasped ns 
yet the full importance of this disease. They are far too apt to temporize and 
unnecessarily to postpone radical measures. The child must be anesthetized, 
when the growths can be removed. The dangers of the operation are slight. 
Hsemorrhage occurs and may be severe. Death from chloroform has been 
somewhat frequent. Hinckel (N. Y. Med. Jr., Oct. 29, 1898) has collected 
18 case&TTHiey probably come in the category of the cases of sudden death in 
lympbatiam. The good effects of the operation are often apparent within a 
few days, and the child begins to breathe through the nose. In some instances 
the habit of mouth-breathing persists. As soon as the child goes to sleep 
the lower jaw drops and the air is drawn into the mouth. In these cases a 
shin strap can be readily adjusted, which the child may wear at night, n 
severe caws it may take months of careful training before the child can speak 
properly. An all-important point in the treatment of lesions of the naso¬ 
pharynx (and, indeed, in the prevention of this unfortunate condition) is to 
increase the,.breathing capacity of the chest by making the child perform 
systematic exercises, which cause the air to be driven freely and forcibly m 
aid out through the naso-pharynx. I can not too strongly commend this 

suggestion of Mr. Arbuthnot Lane. . q 

Throughout the entire treatment attention should be paid to hygiene a 
diet, and Oliver oil and the iodide of iron may be administered with benefit. 


E. DISEASES OF THE (ESOPHAGUS. 

$ I. ACUTE (ESOPHAGITIS. 

Etiology.— Acute inflammation occurs (a) in the catanhal ° f 

the specific fevers; more rarely as an extension from p r0( f UC cd ) )y 

.(&) SlCreault of intense mechanical or chemical imitation, P fon J 

foreign,bodies, by very hotJiquids, or . by ,? t T°?^ ^ rr ^ V ^;' cas i on ally in pneu- 
of pseudp-jaewhranous inflammation m dip - ^ inflammatioll in small- 

mo _5i?> ty phoid,f ever, and pyarnna. (d) As a P ■ administration of 

pox, and, aoc'';.ding to Laennec, as a result o p . , , cancer either 
tartar emetic, (e) In connection with local is ,V acute oesopha¬ 

gi the tube itself or extension to it from wi 
, Ptis, occasionally witty ulceration, may occu po 
1 ■} 
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Morbid Anatomy.—It is extremely rare to see redness of the mucosa, 
except when chemical irritants hare been swallowed. More commonly the 
epithelium is thickened and has desquamated, so that the surfa ce is covered 
with a fine granular substance. The mucous fpllicles are swollen and occa- 
*Bionally there may be seen small erosions. In the pseudo-membranous inflam¬ 
mation there is a grayish croupous exudate, usually limited in extent, at the 
upper portion of the gullet. This must not be confounded with the grayish- 
white deposit of thrush in children. The pustular disease is very rare in 
small-pox. In the phlegmonous inflammation the mucous membrane is greatly 
swollen, and there is purulent iimltration in the submucosa. This may Ik; 
limited as about a foreign body, or extremely diffuse. It may even extend 
throughout a large part of the gullet. Gangrene occasionally supervenes. 
There is a remarkable fibrinous or membranou* oesophagitis, most frequently 
met within the fevers, sometimes also in hysteria, in which long casts of the 
tube may be vomited. 

Symptoms.—Pain in deglutition is always present in severe inflammation 
of the oesophagus. A dull pain beneath the sternum is also present. Tn the 
milder forms of catarrhal inflammation there are usually no symptoms. The 
presence of a foreign body is indicated by dysphagia and spasm with the 
regurgitation of portions of the food. Later, blood and pus may be ejected. 
It is surprising how extensive the disease may be in the oesophagus without 
producing much pain or great discomfort, except in swallowing. The intense 
inflammation which follows the swallowing of corrosives, when not fatal, 
gradually subsides, and often leads to cicatricial contraction and stricture. 

Treatment.—The treatment of acute inflamuMtion of the oesophagus is 
extremely unsatisfactory, particularly in the severer forms. The slight ca¬ 
tarrhal cases require no special treatment. When the dysphagia is intense 
it is best not to give food by the mouth, but to feed entirely by encmata. 
Fragments of ice may be given, and as the pain and distress subside, demul¬ 
cent drinks. External applications of cold often give relief. ^0 

A chronic form (^oesophagitis is described, but this results usually from 
the prolonged action of the causes which produce the acute form. 

Ulceration, Catarrhal .—Follicular ulcers are not uncommon. Tuberculoui 
and syphilitic ulcers are rare. Very prominent varicose veins and small ero 
sitaB are not uncommon. The other forms are the carcinomatous, the erosior 
due to aneurism, and the ulcerative action of corrosive substances. There an 
two other important variqties—the ulcers in acute infectious diseases, diph 
theria, scarlet fever, afid pneumonia; and the peptic ulcer of the stomach, firs 
described by Albers in 1839. Tileston has collected forty eases of pepti 
ulcer in t]ie oesophagus. The pain, dysphagia, vomiting, and hsemorrhng 
have been the most important symptoms. Perforation occurred in six cases 
in one instance into the aorta. 

(Esophageal Varices .—Associated with chronic heart-disease and more fre 
quently with the senile and the cirrhotic liver, the oesophageal veins may be 
come distended and varicose. The mucous membrane ia in a state of chrotu 
catarrh, and the patient has'frequent eructations of jgiucus. .Bupture of thes 
varices is one of the . commonest causes of hsematemesis in cirrhosis ^of th 
•live»>ud in enlarged spleen. The blood may pass per rectum alone, as in 
cask reported by Power, of Baltimore, in 1889.' 
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8 PABM OP Tj h k (ESOPHAGUS (CESsophagisnuu). 

jjiia *H 5 alled spasmodic stricture of the gullet is met with in hysterical 
j ^jaate '; and -fiyppchondriacs, also in chorea, epilepsy, and especially hydro* 
ftoElSr :Ii is -sometimes associated also with the lodgment qf foreign bodies. 

* onB “ found'in females of a marked neurotic habit, but may 
lso occnr in'Sderly men. It may be present only during pregnancy. Among 
he cases which have come under my observation, one was a hypochondriac 
ivefT sixty-years of age who for many months had taken only liquid, food, and 
nth 1 great difficulty, owing to a spasm which accompanied every attempt to 
wallow. The readiness with which the bougie passed and the subsequent 
listory showed the true naturq of the case. The patient complains of inability 
jo swallow solid food, and in extreme instances even liquids are rejected, 
rhe attack may come on abruptly, and be associated with emotional disturb- 
ujjgs and with.substemal pain. The bougie, when passed, may be arrested 
temporarily at the seat of the spasm, which gradually yields, or it may slip 
through without the slightest effort. The condition is rarely serious, though 
it may persist for years. Spasm of the lower end of the gullet, associated 
with cardio-spasm, may be the cause of a remarkable fusiform dilatation of 
the oesophagus. Death has, however, followed it. 

The diagnosis is not difficult, particularly in young persons with marked 
nervous manifestations. In elderly persons cesophagismus is almost always 
connected with hypochondriasis, but great care must be taken to exclude 
cancer. 

In some cases a cure W'at once effected by the passage of a bougie. The 
general neurotic condition also requires special attention. 

Paralysis of the oesophagus scarcely demands separato consideration. It 
is a very rare condition, due most often to central disease, particularly bulbar 
paralysiflklt may be peripheral in origin, as in diphtheritic paralysis. Occa- 
sionallyit occurs also in hysteria. The essential symptom is dysphagia. 


TTT STEICTURE OP THE (ESOPHAGUS. 

This results from: -(a) Congenital stenosis of the oesophagus—There are 
two groups of cases, one in which there is complete occlusion, and t c mi e 
of the tube is converted into a fibrous cord; the other, the more common, m 
which the lower part opens into the trachea or one of the bronchi. There are 
some 19 cases on record (William Thomas). (6) The cicatricial fraction 
of healed -ulcers, usually due to corrosive poisons, occasionally to »yph^ 1! h a 
in rare instant after the fevers, (c) The growth of tumors mthowdj 
as in the so-called cancerous stricture. Eighty-five per ^nt of the casesw 
of this nature (Kelynack and Anderson), (d) External 
rm, ^wged^mpMands, enlarged thyroid, other tumors, and sometimes 

Vpericardial effusion. . ,, „ t an( j j n ex _ 

The cicatricial stricture may occur anywhere m the ^ 

treme paaes may, indeed, involve the whole tu , d toward the 

stances if; is found either bjgi*,up near toe P a D^ gmall qnanti ties of 
stomach- The narrowing majjie .extreme, so tnat o y i 
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food can trickle through, or the obstruction may be quite slight. There is 
usually no difficulty in making a diagnosis of the cicatricial stricture, as the 
history of mechanical injury or the swallowing of a corrosive fluid makes 
clear the nature of the case. UVhen the stricture is low down the oesophagus 
is dilated and the walls are usually much hypertrophied, i W hen the obstruc¬ 
tion is high in the gullet, the food is usually rejected at once, whereas, if it is 
low, it may be retained and a considerable quantity collects before it is re¬ 
gurgitated. Any doubt as to its having reached the stomach is removed by 
the alkalinity of the material ejected and the absence of the characteristic 
gastric odor. Auscultation of the oesophagus may be practised and is some¬ 
times of service. The patient takes a mouthful of water and the auscultator 
listens along the left of the spine. Tho normal oesophageal bruit may be 
heard later than seven seconds, the normal time, or there may be heard a loud 
splashing, gurgling sound. The secondary murmur, heard as the fluid enters 
the stomach, may lie absent. The passage of the oesophageal bougie will deter¬ 
mine more accurately the locality. Conical bougies attached to a flexible 
whalebone stein are the most satisfactory, but the gum-elastic stomach tulie 
may be used; a large one should be tried first. The patient should be placed 
on a low chair with the head well thrown back. The index finger of the 
left hand is passed far into tho pharynx, and in some instances this procedure 
alone may determine the presence of a new growth. The bougie is passed 
beside the finger until it touches the posterior wall of the pharynx, then along 
it, more to one side than in the middle line, and so gradually pushed into 
the gullet. It is to be borne in mind that in passing the cricoid cartilage there 
is often a slight obstruction. Great gentleness should be used, as it has hap¬ 
pened more than once that the bougie has been passed through a cancerous 
ulcer into the mediastinum or through a diverticulum. 1 have known Ibis 
accident to happen several times—once in the case of a distinguished surgeon, 
wlio performed cesophagoloniy and passed the tube, as he fhought, into (be 
stomach. The post mortem on the next day showed that the tube had entered 
a diverticulum and through it the left pleura, in which the milk injected 
through the tube was found. In another instance tho tube passed through a 
cancerous ulcer into the lung, which was adherent and inflamed. In a recent 
instance the passage of the tube was the cause of an acute pleurisy. Fortu¬ 
nately these accidents, sometimes unavoidable, are extremely rare. It is well 
always, as a precautionary measure before passing the bougie, to examine 
carefully for aneurism, which may produce all the symptoms of organic stric¬ 
ture. In cases in which the narrowing is extreme there is always emaciation. 
For treatment, surgical works must be consulted. 

IV. CANCER OF THE (ESOPHAGUS. 

This is usually epithelioma. It is not a common disease; there have been 
only 20 eases in the medical wards of the Johns Hopkins Hospital in sixteen 
years. It may occur in quite young persons; I saw a case with Julius Fried- 
enwald in a woman under thirty years of age. It is more frequent in males 
than in females. The middle and lower thirds are most often affected. At 
first confined to the raucous membrane, the cancer gradually increases and 
soon ulcerates. The lumen of the tube is narrowed, but when ulceration is 
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extensive in the later stages the stricture may lie less marked. Dilatation of 
ihe^ tnhe and hypertrophy of the walls usually 1 take place above the cancer. 
T&ulcp may perforate the trachea or a bronchus, the lung, the pleura, the 
nffi ffi j frjtin um, the aorta or one of ils larger branches, the pericardium, or it 
m# erode the vertebral column. The recurrent laryngeal ner\es are not 
infrequently implicated. Perforation of the lung produces., as a rule, local 
gangiqne. 

Symptom*. —The earliest symptom is/dysphagia, which is progressive pml 
may become extreme, so that the patient emaciates r apidly.? Regurgitation 
may take place at once; or, if the cancer is situated near the stomach, it may 
be defer redfor ten or fifteen minutes, or even longer if the tube is much 
dilated. The rejected materials may he mixed with blood and may contain 
cancerous fragments. In personsfover fifty years of age persistent difficulty 
in swallowing •accompanied bv rapid emaciation usually indicates icsophngeal 
cancer.J T he , cervical lymph-glands are frequently enlarged and may give 
early indication of the nature of the trouble. Pain may be persistent or bo 
present only when food is taken. In certain instances the pain is very great. 
The latent cases are very rare. Bronchitis and broncho-pneumonia are com¬ 
mon terminal events. 

Prognosis. —The prognosis is hopeless; the patients usually become pro¬ 
gressively emaciated, and die cither of asthenia or sudden perforation of the 
ulcer. 

Diagnosis. —In the diagnosis of the condition it is important, in the first 
place, to exclude pressure from without, as by aneurism or other tumor. The 
history enables us to exclude cicatricial stricture and foreign bodies. The 
sound may be passed and the presence of the stricture determined. As men¬ 
tioned above, great care should be exercised. Fragments of carcinomatous 
tissue mav in some instances be removed with the tube. . On auscultation 
along the left side of the spine the primary oesophageal murmur may be much 
altered in quality. 

Treatment.— In most cases milk and liquids can be swallowed, but supple¬ 
mentary nourishment should be given by the rectum. It may be advisable 
in some instances to pass a tube into the stomach and introduce food in this 
way. When there is difficulty in feeding the patient it is very much better 
to have gastrostomy performed at once, as it gives the greatest comfort and 
ease, and prolongs the patient’s life. 


V. RUPTURE OP THE OESOPHAGUS. 

(1) Rupture may occur in a healthy organ as a result of prolonged vomit- 
ingafter a full meal, or when intoxicated. Eight cases arc on recori (■ ir- 
ehow’sArchiv, vol. 162). Bocrhaave described the first case in Baron Wassen- 
nar, who “broke asunder the tube of the oesophagus near the <liaptira-rn^M 
that, after the most excruciating pain, the elements which he swallowed passed, 
together with the air, into the cavity of the thorax, and he expire 

0UT (2) U In' a few cases the rupture has occurred in a diseased and weakened 

tube, near the scar of an ulcer, for example. uncommon 

(3) Post-mortem softening—cesophago-malacia-a not very uncora 
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condition, must not be mistaken for it. In spontaneous rupture the rent 
is clean-cut and circumferential; in malacia it is rounded and often cribri¬ 
form, and the margins are softened. The contents of the stomach may be 
in the left pleura. 

VI. DILATATIONS AND DIVERTICULA. 

• Stenosis of the gullet is followed by secondary dilatation of the tube above 
the constriction and great, hypertrophy of the walls. ^Primary dilatation, 
which is extremely rare, appears to be associated with spasm of the lowea 
end of the gullet and of the cardiac orifice. The tube may attain extraor-' 
dinary dimensions, as in the specimen presented in 1904 to the Association 
of American Physicians by Kinnicutt (see Transactions). Regurgitation of 
food is the most common symptom. There may also be .difficulty in breathing 
from pressure. 

Diverticula are of two forms: (a) Pressure diverticula, which are most 
common at the junction of the pharynx and gullet, on the posterior wall. 
Owing to weakness of the muscles at this spot, local bulging occurs, which is 
gradually increased by the pressure of food, and finally forms a saccular 
pouch. (6) The traction diverticula situated on the anterior wall near the 
bifurcation of the trachea, result, as a rule, from the extension of inflam¬ 
mation from the lymph-glands with adhesion and subsequent cicatricial con¬ 
traction, by which the wall of the gullet is drawn out. Diverticula have been 
successfully extirpated. 

A rare and remarkable condition, of which a case has been recorded by 
MacLachlan, and of which a second is still (1904) in attendance at my clinic, 
is the oesophago-pleuro-cutaneous fistula. In my patient fluids are discharged 
at intervals through a fistula in the right infra-elavicular region, which 
appears to communicate with a cavity in the upper part of the pleura or 
lung. The condition has persisted for more than "twenty-five years. 


F. DISEASES OF THE STOMACH. 

I. ACUTE GASTRITIS. 

(Simple Gastritis; Acute Gastric Catarrh; Acute Dyspepsia.) 

Etiology. —Acute gastric catarrh, one of the most common of complaints, 
occurs at all ages, and is usually traceable toiqjxors.ia diet. It may follow 
t.bftii pgestinn of more food than the stomach can digest, or it may result from 
j tft frin g unsui table articles, which either themselves irritate the mucosa or, 
remaining undigested, decompose, and so excite an acute dyspepsia. A fre¬ 
quent cause is thee taking of food which has begun to decompose, particularly 
in hot weather. In children these fermentative processes are very apt to 
excite acute catarrh of the bowels as well. Another very common cause is the 
VltHTC nf c1wA n1| and the acute gastritis which follows a drinking-bout m 
. one at the most typical forms of the disease. The tendency to acute indi¬ 
gestion varies very much in different individuals, and indeed in families- 
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r e recogmze this in using the expressions a “ delicate stomach ” and a 
s tiffing St o ma ch. (fr ui ty perso ns are generally thought to be more disposed 
to mte dyspepsia than others. Acute catarrh of the stomach occurs at the 
outee^of many of ''ihe infectious fevers. 

Lcbert described a special infectious form of gastric catarrh, occurring 
in c^igeakjBm, and only to bo distinguished from mild .typhoid fever by 
:h&ab sen ce of rose spots and swelling of the spleen. Many practitioners still 
idhere, to the belief Hint there is a form of ncust ric fcver f but the evidence 
if its existence is by no means satisfactory and certainly a great majority 
Wall •cases are examples of mild typhoid. 

Morbid Anatomy.— Beaumont's study of St. Martin’s stomach showed 
that in acute catarrh the* mucous membrane is reddened and swollen, Joss 
jastric juice is secreted, and mucus covers the surface. Slight hiemorrhagea 
may occur or even small erosions. The submucosa may be somewhat icdcma- 
tous. t Micro s c opically the changes are chiefly noticeable in the mucous and 
peptic cells, which are_swailen arid more granular, and there is an infiltration 
oi thejnteftubular tissue with leucocytes. 

Symptoms. —In mild cases the symptoms are those of slight “ indigestion” 
—an uncomfortable feeling in the abdomen, headache, depression, nausea, 
eructations, and vomiting, which usually gives relief. The longue is heavily 
coated and the saliva is increased. In children there are intestinal symptoms 
—diarrhoea and colicky pains. There is usually no fever. The duration is 
rarely more than twenty-four hours. In the severer forms the attack may 
set in with a chill and febrile reaction, in which the temperature rises to 
102° or 103°. The tonguo is furred, the breath heavy, and vomiting is fre¬ 
quent. The ejected substances, at first mixed with food, subsequently con¬ 
tain much mucus and bile-stained fluids. There may be constipation, but 
very often there is diarrlura. The urine presents the usual febrile charac¬ 
teristics, and there is a heavy deposit of urates. The abdomen may be some¬ 
what distended and slightly tender in the epigastric region. Herpes may 
appear on the lips. The attack may last from one to three days, and occa¬ 
sionally longer. The examination of the vomitus shows, as a rule, absence 
of the hydrochloric acid, presence of lactic and fatty, apids, and marked 
increase in the mucus. 

Kagnflrtt:— The ordinary afebrile gastric catarrh is readily recognizecL, 
The acute febrile form is so similar lo the initial symptoms of many of the* 
infectious diseases that it is impossible for a day or two to make a diagnosis, 
particularly in the cases which have come on, so to speak, spontaneously and 
independently of an error in diet. Some of these resemble closely an acute 
infection; the symptoms may he very intense, and if, as sometimes happens, 
t the attack sets .in with severe headache and delirium the case may be mistaken 
■ for .meningitis. When the abdominal pains arc intense the attack may be 
fconfoim^gd.with gallstone colic. In discriminating between acute febrile gas¬ 
tritis and the abortive formsbif tvphoid fever it is lo be borue innimd a 

the former the temperature rises abruptly, the remissions are slighter and 
the drop is more sudden. The initial bronchitis, the well-marked splenic 
enlargement, and the rose spots arc not present. It is a very common error 
to class under gastric fever tlie mild forms of the various m < e i ■ 

$’he gastric crisis in locomotor ataxia have in many instances been confounded 
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with a simple acute gastritis, and it is always wise in adults to test the knee- 
jerks and pupillary reactions. 

Treatment. —Mild cases recover spontaneously in twenty-four hours, and 
require no treatment other than a d ose of castor oil in children or of-_hluc 
masain adults. In the severer forms, if there is mneh distress in the jegioa 
of the stomach, the vomiting should be promoted by warm water or the'simple 
emetics. A full dose of calomel, 8 to 10 grains, should be given, and ftjllpwod 
the next morning by a dose of nunyadi-Janos or Carlsbad water. I#'there 
is eructation of acid fluid, bicarbonate of soda and bismuth may be ' given 
The stomach should have, if possible, absolute rest, and it is a good plan is 
the case of strong persons, particularly in those addicted to alcohol, to cut 
off all food for a day or two. The patient may be allowed soda water and 
ice freely. It is well not to attempt to check the vomiting unless it is 
excessive and protracted. Kccovcry is usually complete, though repeated 
attacks may lead to subacute gastritis or to the establishment of chronic 
dyspepsia. 

EUggmonout Gastritis; Acute Suppurative Gastritis. —This is an ex¬ 
cessively rare disease, characterized by the occurrence of suppurative processes 
in the"submucosa. The affection is more common in men than in women. 
Leith has collected 85 cases, and has given the best account in the literature 
(Edinburgh Hospital lleports, vol. iv). The cause is seldom obvious. It 
has been met with as an. idiopathic affection, but it has occurred also in 
puerp eral fever and other .septic processes, and has occasionally followed 
■ tquiuia. Anatomically there appear to be two forms, a'diffuse purulent 
infiltration and? a localized abscess formation, in which case the tumor may 
reach the size of an egg, and may burst into the stomach or into the peri¬ 
toneal cavity.' In two of the cases I have seen, the abscess was in connection 
with cancer of the stomach, and it is interesting to note that in both there 
were recurring chills. In a third case, in a jliffuse .carcinoma, there was ex¬ 
tensive phlegmonous inflammation with vomiting of a horribly foetid material. 

Symptoms.— The symptoms are variable. There are usually pgin in the 
abdomen, fever, dry tongue, and symptoms of a severe infective process, de¬ 
lirium and coma preceding death. Jaundice has been met with, and a pur- 
PUlic rash. Occasionally, when the abscess tumor is large, it has been fell 
externally, in one case forming a mass as large as two fists. There are in¬ 
stances which run a more chronic course, with pains in the abdomen, fever 
and chills. 

Diagnosis. —The diagnosis is rarely possible, even when with abscess rup¬ 
ture occurs, and the pus. is vomited, as it is not possible to differentiate the 
condition from an abscess perforating into the stomach from without. It if 
stated, however, that Chvostek made the diagnosis in one of his cases. 

Tmrio G astritis. —jjphis most intense form of inflammation of the stomach 
is excited by the shallowing of concentrated mineral acids or strong alkalies, 
or hy such poisons as phosphorus, corrosive sublimate, ammonia, arsenic, etc. 
In the jon-cor rosiye poisons, such as phosphorns, arsenic, and antimony, the 
t process consists of an acute degeneration of the glandular elements, andzhsem- 
otrbage. In the powerful concentrated poisons mPTn K,H, "f -in r tm - 

surely destroyed, and may be converted into a brownish-black eschar. In 
the less severe grades there may be areas of necrosis surrounded, by inflam- 
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mafo yy r eaction,, while the submucosa is haanorrhagic and infiltrated. The 
process is of course more intense at the fundus, but the active peristalsis may 
drive the poison through the pylorus into the intestine. 

Symptoms. —The symptoms are intense pain in the mouth, throat, and 
atoin&lth, salivation, great difficulty in swallowing, and constant vomiting, the 
vomitdi materials being bloody and sometimes containing-portions of the 
nmOgdA, membrane. The abdomen is tender, distended, and painful on pros- 
BUreivtn the most acute cases symptoms of collapse supervene; the pulse is 
ffealcpthe skin pale and covered with sweat; there is restlessness, and some- 
ttxaes convulsions. There may be albumin or blood in the urine, and petechia; 
may. occur: on the skin. When the poison is less intense, the sloughs may 
separate, leavihg ulcers, which too often lead, in the oesophagus to stricture, 
in the stomach to chronic atrophy, and finally to death from exhaustion. 

Diagnosis. —The diagnosis of toxic gastritis is usually easy, as inspection 
of the mouth and pharynx shows, in many instances, corrosive effects, while 
the examination of the vomit may indicate the nature of the poisflfc. 

In poisoning by. acids, magnesia should be administered in milk or with 
egg albumen. When strong alkalies have been taken, the dilute acids should 
be administered. If the case is seen early, lavage should be used. For the 
severe inflammation which follows the swallowing of the stronger poisons 
palliative treatment is alone available, and morphia may be freely employed 
to allay the pain. 

Diphtheritio or Membranous Gastritis. —This condition is met with occa¬ 
sionally in diphtheria, but more commonly as. a secondary process in typhus 
nr typhoid fever, pneumonia, pyaimia, small-pox, and occasionally in debili¬ 
tated children. The exudation may be extensive and uniform or in patches. 
The condition is not recognizable during life, unless, as in a case of John 
Thomson’s, the membranes are vomited. 

Xyootio and Parasitic Gastritis. —It occasionally happens that fungi grow 
in the stomach and excite inflammation. One of the most remarkable cases 
of the kind is that reported by Kundrat, in which the favus fungus occurred 
in the stomach and intestine. 

In cancer and in dilatation of the stomach the sarcinse and yeast 
probably aid in maintaining the chronic gastritis. As a rule, the gisMs 
juice is capable of killing the ordinary bacteria. Orth states that the anthrax 
bacilli, in certain cases, produce swelling of the mucosa and ulceration. 
Fug. Fraenkel has reported a case of acute epphysematous gastritis probably 
of.mycotic origin. The lame of certain insects may excite gastritis, as in the 
cases reported by Qerhardt,. Mcscliede, and others. In rare instances tuber¬ 
culosis and syphilis attack the gastric mucosa. 

n. CHRONIC GASTRITIS. 

(Chronic Catarrh of the Stomach; Chronic Dyspepsia.) 

Definition.— A condition of disturbed digestion associated with increased 
mucous formation, qualitative or quantitative changes in the gastric juice, 
enfeeblement of the muscular coats, so that the food is retained for an ab¬ 
normal time in the stomach; and, finally, with alterations in the structure 
of the mucosa. 
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Etiology.—The causes of chronic gastritis may be classified-as folio 
(1) Cifiifitic. i Unsuitable or improperly prepared food, and thei 
use o f certain articles of diet, such as very fatjubstances or foods 
too much of the carbohydrates. sThe use in excessive quantity of hotibr 
hot c akes, and pie is a fruitful cause, particularly in the United States. 1 
. use in excess of,tea or coffee, and, above all, of alcohol in its various feoffs.' 
Under this heading, too, may be mentioned the habits ofr'eatinjj at irregular 
hours or too rapidly and imperfectly chewing the food. 4 Excess in eating, 
does more damage than excess in drinking. The platter kills more than the 
sword. A common cause of chronic catarrh is; drinking too freely of ice- 
water during meals, a' practice which plays no small part in the prevalence 
of dyspepsia in America. Another frequent causers the abuse of tobacco, 
particularly chewing. (2) Constitutional causes. . Anaemia,-.chlorosis,^chronic 
tuberculosis, i-gout, diabetes, and Bright’s disease are often associated with 
chronic gastric catarrh. (3) .Local conditions: (a) of the stomach, as in 
i canc er, and .dilatation, which are invariably accompanied by catarrh; 

(5) conditions of the portal circulation, causing chronic engorgement of the 
mucous membrane, as iqjsirrhosis, chronic heart-disease, and certain chronic 
lung affections. 

Morbid Anatomy.—Anatomically two forms of chronic gastritis may be 
recognized, the simple and the sclerotic. 

(а) Simpl e Chkonio Oastiutls.— The organ is usually enlarged, the 
mucous membrane pale gray in color, and covered with closely adherent, 
tenacious mucus. The veins are large, patches of eechymosis are not infre¬ 
quently seen, and in the chronic catarrh of portal obstruction and of chronic 
heart-disease small haemorrhagic erosions. Toward the pylorus the jnucosn 
is not infrequently irregularly pigmented, and presents a rough, wrinkled, 
mammillated surface, the etat mamelane of the French, a condition which 
may sometimes be so prominent that writers have described it as gaslritit 
polyposa. The membrane may be thinner than normal, and much firmer, 
tearing less readily with the finger-nail. Ewald thus describes the histolog¬ 
ical changes: Tlie minute anatomy shows the ‘pi cture of a parenchymatous 
and an inte rstitial inflammation. : The gland, cells are in part eroded ninhow 
cl oudy granular swelling or atrophy, j'fhe distinction between the .principal 
and marg inal cells can not be recognized, and in many places, particularly in 
the pyloric region,<,thejtuhea.have lost their regular form and. show in many 
places an atypical branching, like the fingers of a glove.; Individual glands 
are cut off toward the fundus, but appear at the border of the submucosa as 
cysts, partly empty, with a smooth membrane, partly filled with remnants 
of hyaline and refractile epithelium. ‘An abundant small-celled infiltration 
passes apart the tubules, being particularly marked toward* the surface of 
■the mucosa, and from the submucosa extensions of the connective tissue may 
be seen passing between the glands. The mucoid transformation of the cells 
of the tubules is a striking feature in the process and may extend to the 
very fundus of the glands. 

(б) gounomo G a sthiti b. —As a final result of the parenchymatous and 
interstitial changes the mucous membrane may undergo complete atrophy, 
so that but few traces of secreting substance remain. There appear to be 
two form s of this sclerotic atrophy—rone with thinning of the coats of th6 
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stomach ,' ^Ethisii ventrindi. and a retention or even increase of the size of 
th®!tp8Rp> the other with enormous thickening of the coats and great reduc- 
tion ih^the volume of the organ, the condition which is usually described as 
cirrhoa is ventriGuli. Extreme atrophy of the mucous membrane of the stom- 
aciThas been carefully studied by Fenwick, Ewald, and others, and we now 
recognize the fact that there may be such destruction and degeneration of the 
glandular elements by a progressive growth of interstitial tissue that ulti¬ 
mately scarcely a trace of secreting tissue remains. In a characteristic case, 
studied by Henry and myself, the greater portion of the lining membrane 
ofjhe stomach was converted into a perfectly smooth, cuticular structure, 
showing no trace whatever of glandular elements, with enormous hypertrophy 
of the muscularis mucowe, and here and there formation of cysts. In the 
other form, with identical atrophy and cyst formation, there is enormous 
increase in the connective tissue, and the stomach may be so contracted that 
it does not hold more than a couple of ounces. The walls may measure from 
2 to 3 cm.; the greatest increase in thickness is in the submucos^ but the 
hypertrophy also extends to the muscular layers. A similar affection may 
coexist in the caecum and colon. The condition may be difficult to distinguish 
from diffuse carcinoma. There may be also proliferative peritonitis, with 
perihepatitis, perisplenitis, and ascites. While one is not justified in saying 
that all cases of cirrhosis of the stomach represent a final stage in the history 
of a chronic catarrh, it is true that in most cases the process is associated 
with atrophy of the gastric mucosa, while the history indicates the existence 
of chronic dyspepsia. 

Symptoms. —The affection persists for an indefinite period, and, as is the 
case with most chronic diseases, changes from time to time. The appetite 
is variable, sometimes greatly impaired, at others very good. Among early 
symptoms are feelings of distress or oppression after eating, which may be¬ 
come aggravated and amount to actual pain. When the stomach is empty 
there may also be a painful feeling. The pain differs in different cases, and 
may be trifling or of extreme severity. When localized and felt beneath the 
sternum or in the praecordial region it is known as lmaEkburn or sometimes 
-efedialgia. /There is pain on pressure over the stomach, usually diffuse and 
not severe. The tongue is coated, and the patient complains of a bad taste in 
thejjouth. The tip and margin of the tongue are very often red. Associated 
with this catarrhal stomatitis there may be an increase in the salivary and 
pharyngeal secretions. -'■Nausea is an early symptom, and is particularly apt 
to occur in the morning hours. It is not, however, nearly so constant a symp- 
tonximchronic gastritis as in cancer of the stomach, and in mild grades of the 
affection it may not occur at all.' Eructation of gas, which may continue for 
some hours after taking food, is a very prominent feature in cases of so-called 
flatulent dyspepsia, and ■ there may be marked distention of the intestines. 
With the gas, bitter fluids may be brought up. Vomiting, which is not very 
frequent, occurs either immediately after eating or an hour or two later. 
In the chronic catarrh of old topers a bout of morning vomiting is common, 
in which a slimy mucus is brought up. The vomitus consists of food in 
various stages of digestion and slimy mucus, and the chemical examination 
shows the p reqenffi of abnorma l .acids, such as butyric, or even aceticjn 
addition to J*ctic~acid, while the hydrochloric acid, if indeed it be present, 
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is much reduced in quantity. - The digestion may be much delayed, and, on./ 
washing out the stomach as late as seven hours after eating, portions 
ire still present. The prolonged retention favors decomposition, the-BtenfUtt; 
becomes distended with gas, and this, with the chronic catarrh, may jaS3Ui| 
gradually an atony of the muscular walls. The absorption is slofrtf anil; 
iodidcjpf potassium, given in capsules, which should normally reach, < 

within fifteen, minutes, may not be evident for more than JwJf an ; 

Constipation- is usually present, but in some instances there is dixmh&t^, 
and undigested food passes rapidly through the bowels. The urine i^eften a 
scanty, high-colored, and deposits a heavy sediment of urates. 

Of other symptoms headache is common, and the patient feels constantly 
out of sorts, indisposed for exertion, and low-spirited. In aggravated Cases 
melancholia may occur. Trousseau called attention to the occurrence of 
vertigo, a marked feature in certain cases. The pulse is small, sometimes 
slow, and there may be palpitation of the heart. Fever does not occur. 
Cough Is sometimes present, but the so-called stomach cough of chronic 
dyspeptics is in all probability dependent upon pharyngeal irritation. 

The Gastric Contents. —The fasting stomach may be empty or it may 
contain much mucus— gastritis mucipara of Boas. Tn the test bnflpkfast, 
withdrawn in an hour, the HC1 is usually diminished, though it may no nor¬ 
mal— gastritis acida. In other cases the free HC1 may be absent-dainti* 
anacida. While in the advanced forms of atrophy of the mucosa there may 
be neither acids nor ferments— gastritis atrophicans. 

The motor function of the stomach is not usually much impaired. 

The symptoms of atrophy of the mucous membrane of the stomach, with 
or without contraction of the organ, arc very complex, and can not be said 
to present a uniform picture. The majority of the cases present the symp¬ 
toms of an aggravated chronic dyspepsia, often of such severity that cancer 
is suspected. In one of the cases which I examined, the persistent distress 
after pa timr. the vomiting, and the gradual loss of flesh and strength, very 
naturally led to this diagnosis, but the duration of the disease far exceeded 
that of ordinary carcinoma. In the cirrhotic form the tumor mass may some¬ 
times be felt. In atrophy of the stomach, whether associated with cirrhosis 
or not, the clinical picture may be that of a severe amentia. As early as 
1860, Flint called attention to this connection between atrophy of the gastric 
tubules and anemia, an observation which Fenwick and others have amply 
confirmed. 

Diagnosis.—Ewald distinguishes three forms of chronic gastritis: (1) 
Simple gastritis; (2) mucous ( schleimige ) gastritis; (3) atrophic gastritis. 

In (1) the fasting stomach contains only a small quantity of a slimy 
fluid, while after the test breakfast the HC1 is diminished in quantity or 
may be absent. Lactig. acid anil Hie fatty acids may be present. After Boas’s 
more rigid test meal the organic acids are rarely found. The pepsi n and 
rennet aie always present. 

In (2) the acidity is always slight and the condition is distinguished from 
(1) chiefly by the large amount of mucus present. 

In (3) the fasting stomach is generally empty, while after the test break¬ 
fast Hf!| , pepsin, and tbe-eurdlmg fermentj;re.wholly wanting; 

rp tlR ^’ffpoaia of sourer of tlm-ntrffffrieK from ehronio gastriti&unay be very 
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lijtolt-wbea,-a tumor is not present. The cases require most careful study, 
take several months before a decision can be reached. 
XjjlJ&eatment.—When possible the cause in each case should be ascertained 
a#an attempt made to determine the special form of indigestion. Usually 
Jjpr|;1#.EO difficulty in differentiating the ordinary catarrhal and the nervous 
raffle. A careful study of the phenomena of digestion in the way already 
ajdrdown, though not essential in every instance, should certainly ho carried 
>nt in the more obstinate and obscure forms. Two important questions should 
>S-asked of every dyspeptic—first, as to the time taken at his meals; and, 
i6cond, as to the quantity he eats. Practically a large majority of all cases 
af disturbed digestion come from hasty and imperfect mastication of the food 
and from overeating. Especial stress should be laid upon the former point. 
In sonFe instances it will alone suffice to cure dyspepsia if the patient will 
count a certain number before swallowing each mouthful. The second point 
is of even greater importance. People habitually eat too much, and it is 
probably true that a greater number of maladies arise from excess in eating 
than from excess in drinking. Chittenden’s researches have shown that we 
require much less nitrogenous food to maintain a standard of perfect health 
-a Jiftpn that the Hindoos and Japanese have also taught us. George 
Cheywa thirteenth aphorism contains a volume of dietetic wisdom: “ Every 
wise mffi j after Fifty, ought to begin to lessen at least the quantity of his 
Aliment)‘and if lie would continue free of great and dangerous Distempers 
and preserve his Senses and Faculties clear to the last he ought every seven 
years go on abateing gradually and sensibly, and at last descend out of Life 
as he ascended into it, even into the Child’s Diet.” 

(a) Sensual and Dietetic. —A careful and systematically arranged diet¬ 
ary is the first, sometimes the only, essential in the treatment of a case of 
chronic dyspepsia. It is impossible to lay down rules applicable to all cases. 
Individuals differ extraordinarily in their capability of digesting different 
articles of food, and there is much truth in the old adage, “ One man’s food 
is another man’s poison.” The jndividua l preferences for different articles 
nf..fnnd.ahonld..bfcjU!rtntttcd in the milder formal Physicians have probably 
beta too arbitrary in this direction, and have not yielded sufficiently to the 
intimations given by the appetite and desires of the patient. 

i A rigid milk diet may be tried. “ Milk and sweet sound Blood differ in 
nothing but in Color: Milk is Blood” (George Cheync). In the forms asso¬ 
ciated with Bright’s disease and chronic portal congestion, as well as in many 
instances in which the dyspepsia is part of a neurasthenic or hysterical trouble, 
this plan in conjunction with rest is most efficacious. If milk is not digested 
Wall it may be diluted one-third with soda water or Vichy, or 5 to 10 grains 


ofcarbonate of soda, or a pinch of salt may be added to each tumblerful. In 
many cases the milk from which the cream has been taken is better Imrne. 
^Buttermilk is particularly suitable, but can rarely be taken for so long a time 
alone, as patients tire of it much more readily than they do of ordinary milk. 
Hot only can the general nutrition be maintained on this diet, but patients 
sometimes increase in weight, and the unpleasant gastric symptoms disappear 
entirely. It should be given at fixed hours and in definite quantities. A pa¬ 
tient may take 6 or 8 ounces every three hours. The amount necessary varies 
a good’deal, but at least 3 to 5 pints should be given in the twenty-four hours. 
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This form of diet is not, as a rule, well borne when there is a tendency’to., 
dilatation of the stomach. T im milk im'y but it is' 

impossible to feed a chronic dyspeptic in this way. The stools shouts.be 
carefully watched, and if more milk is taken than can be digested if is-well 
■ to supplement the diet with eggs and dryjtaasi or biscuits. 

In a large proportion of the cases of chronic indigestion it is not necessary 
to annoy the patient with such strict dietaries. It may be quite eufijciwit to 
jout off certain articles of food. Thus, if. there-are aoid eruetatirm 0 »jjfrtu- 
the far.inaceo.Ui,foods should_.be- restricted, particularly. 
t he coarse r vegetables. A fruitful source of indigestion is the hot bread 
in different forms, is regarded as an essential part of an American breakfast. 
This, as well as the various forms of pancakes, pies and tarts, with-heavy 
pastry, and fried articles of all sorts, should be strictly forbidden. As a rule, 
white bread, toasted, is more readily digested than bread made from the whole 
meal. Persons, however, dilTer very much in this respect, and the Graham 
or brown bread is for many people most digestible. Sugar and. very sweet 
articles of fo od should be taken in great moderation or avoided altogether 
by persons with chronic dyspepsia. Many instances of aggravated indigestion 
have come to my notice due to the prevalent practice of eating largely of 
ice-cream. One of the most powerful enemies of the American stomach in 
the present day is the soda-water fountain, which has usurped so important 
a place in the apothecary shop. 

Fats, wi th the exception of a moderate amount of good butter, very fat 
meats, and thick, greasy soups shoidd bo avoided. Ripe fruit in moderation 
is often advantageous, particularly when cooked. Bananas are not, as a rule, 
well borne. Strawberries are to many persons a cause of an annual_ attack of 
indigestion and sore throat in the spring months. 

As stated, in the matter of special articles of food it is impossible to lay 
down rigid rules, and it is the common experience that one patient with 
indigestion will take with impunity the very articles which cause the greatest 
distress to another. 


Another detail of importance which may be mentioned in this connection 
is the general hygienic management of dyspeptics. These patients are often 
introspective, ’dwelling in a morbid manner on their symptoms, and much 
inclined., to take a despondent view of their condition. Very little progress 
can be made unless the physician gains their confidence from tho outset. 
Their fears and whims should not be made too light of or ridiculed. Sys¬ 
tematic exercise, carefully regulated, particularly when, as at watering places, 
it is combined with a restricted diet, is of special service. Change-of air and 
o ccupati on, a prolonged sea voyage, or a summer in the mountains will some¬ 
times cure the most obstinate dyspepsia. 

(6) Medicm-W.. —The special therapeutic measures may bo divided into 
those which attempt to replace in the digestive juices important elements 
which are lacking and those which stimulate the weakened action of the organ. 
In the first group come the hydrochloric acid and ferments, which are so 
freely employed in dyspepsia. The former is the most important. It is the 
ingredient in the gastric juice most commonly deficient. It is not only neces¬ 
sary for its own important actions, but its presence is intimately associated 
with thaLof the pepsin, as it is only in the presence of a sufficient quantity 
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that the, pepsinogen is converted into the active digestive ferment. It is best 
given as the'dilute acid taken in somewhat larger quantities than are usually 
advised,., Ewald recommends large doses—of from 90 to. .100 drops—at in- 
^jtorals of fifteen minutes after the meals, Leube and Kiegel advise smaller 
dos»*. ProbabIy~from~I3 to 20 drops is sufficient. The prolonged use of it 
does not appear to be in any way hurtful. The use, hoVwer, should be re¬ 
stricted tSI'aSei of neurosis and atrophy of the mucous membrane. In actuar 
gastritis its value is doubtful. 

? Nitrate of .silver is a good remedy in some cases, used in solution in the 
lavage (1 to 1,500 or 1 to 2,000), or in pill form, one-eighth to one fourth, 
of a grain three times a day. For many years Pepper advocated the more 
extended use of this drug in chronic gastritis. I have seen an instance of 
argyria after its protracted use. 

The digestive ferments: These are extensively employed to strengthen the 
weakened gastric and intestinal secretions. The use of pepsin, according to 
Ewald, may be limited to the eases of advanced mucous catarrh and the in¬ 
stances of atrophy of the stomach, in which it should be given, in doses, of 
from 10 to 15 grains, with dilute hydrochloric acid a quarter of an hour after 
meals. It may be used in various different forms, either as a powder or in 
solution or given with the acid. The powder is much more certain. 

■ Pqncreatin is of equal or even greater value than the pepsin. Pains 
should be taken to use a good article, such as that prepared by Merck. It 
should be given in doses of from 15 to 20 grains, in combination with bicar¬ 
bonate of soda. It is conveniently administered in tablets, each of which 
contains 5 grains of the pancreatin and the soda, and of these two or three 
may be taken fifteen or twenty minutes after each meal J, Ptyalin and diastase 
are particularly indicated when the acid is excessive. The action of the 
former continues in the stomach during normal digestion. The malt diastase 
is often very serviceable given with alkalies. 

< Of measures which stimulate the glandular activity in chronic dyspepsia 
lavage is by far the most important, particularly in the forms characterized 
by the secretion of a large quantity of mucus. Lukewarm water should be 
used, or, if there is much mucus, a i-per-cent salt solution, or a 3- to 5-per¬ 
cent solution of bicarbonate of soda. If there is much feftnentation the 
3-per-cent solution of boric acid may be used, or a dilute solution of carbolic 
acid. It is best employed in the morning on an empty stomach, or in the 
evening some hours after the last meal. It is perhaps preferable in the morn¬ 
ing, except in those cases in which there is much nocturnal distress and flatu¬ 
lency. Onp fl ft fl«y jj s, ps a rule, sufficientyor, in the case of delicate persons, 
ev ery sec ond day. The irrigation may be continued until the water which 
comesfaway is quite clear. It is not necessary to remove all the fluid after 
the irrigation. 

While perhaps in some hands this measure has been carried to extremes, 
it is one of such extraordinary value in certain cases that it should be more 
widely employed by practitioners. When there is an insuperable objec ion 
lavage a substitute may be used in the form of warm alkaline drinks, taken 
alow) y in the early morning or the last thing at night. 

^Of medicines which stimulate the gastric secretion the most important axe 
the fcfEter tonics, such as quassia, gentian, calumba, cundurango, ipecacuanha, 
'81 
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strychnia, and cardamoms. These arc probably of more value in chronic'gas,-' 
tritis than the hydrochloric acid. Of these, strychnia is the most powerfnl, 
tho ugh none of prolmbly-airy very great stimulating action'eh"the 

secretion, and influence rather the appetite than the digestion. Of stomachics 
which are believed to favorably influence digestion the most important are, 
alcohol and common salt. The former would appear to act in moderate quan¬ 
tities by increasing the acid in the gastric juice, and with, it probably tho 
pepsin formation. Others hold that it is not so much the secretory as fife 
motor function of tho stomach which the alcohol stimulates. In moderate 
quantities it has certainly no directly injurious influence on the digestive 
processes. Special pare should lie taken, however, in ordering alcohol to dys¬ 
peptics. If a patient has been in the habit of taking beer or light wines or 
stimulants with his meals, the practice may be continued if moderate quanti¬ 
ties are taken. Beer, as a rule, is not well borne. A -dry she rry or a glass 
of claret is preferable. In the case of women with any form of dyspepsia 
stimulants should be employed with the greatest caution, and the practitioner 
should know his patient well before ordering alcohol. 

The importance of salt in gastric digestion rests upon the fact that its 
presence is essential in the formation of the hydrochloric acid.' An increase 
in its use may be advised in all cases of chronic dyspepsia in which the acid 
is defective. 

Treatment of Special Conditions. —Fermentation and Flatulency .—When 
the digestion is slow or imperfect, fermentation goes on in the contents, with 
the formation of gas and the production of lactic, butyric, and acetic acids. 
For the treatment of this condition careful dieting may suffice, particularly 
' forbidding such articles as tea, pastry, and the coarser vegetables. It is usually 
combined with pyrosis, in which the acid fluids are brought into the mouth. 
? B ismut h and carb onate q f„gpda sometimes suffice to relieve the condition. 
Thymol, creasote, and carbolic acid may be employed. For acid dyspepsia 
SirlWlliam Roberts respjxjmendn.the bismuth lozenge of the .British Pharnja- 
copccia, the antacid properties of which depend on chalk and bicarbonate of 
soda. It should be taken an hour or two after meals, and only when the pain 
and uneasiness arc present. The burnt magnesia is also a good remedy. 
Glycerin in from 20- to 60-minim dosc3, "Ehe essential oils, animal charcoal 
alone or in combination with compound cinnamon powder, may be tried. 
If there is much pain, chjjuxdorm in 20-minim doses or a tea spoonf ul 
of Hoffman’s anodyne may be used. In obstinate cases lavage is 
indicated and is sometimes striking in its effects. Alkaline- solutions may 
be used. 

V omiting is not a feature which often calls for treatment in chronic dys¬ 
pepsia; sometimes in children it is a persistent symptom. Cjgflggfcg and 
carbo lic acid in drop doses, a few drops of c hlorofor m or of jjlntir hjiirr 
cyanic acid, c ocain e, bismuth, and aaakte'of'T’erium may be used. If obsti- 
i £ej”0ie stomach should he washed out daily. 

Coaafipation is a frequent and troublesome feature of most forms of indi¬ 
gestion^ Occasionally small doses of m ercur y. podQphyllin, the l axative p iin- 
ergl, waters, sulphur, and cascara may be employed. Glycerin.suppositories 
or the injection of from half a teaanoonful to a teasnoonful of ulvcerin is 
very efficacious. ■ 





Jlany cases of chronic dysjiepsia are greatly benefited by the use of mineral 
Ire, particularly a residence at the springs with a careful supervision of 
(.diet and systematic exercise. 


UL DILATATION OF THE STOMACH (Oastrectasis). 

Etiology .-^ Aoute dil atation is a rare condition, described by Hilton 
9£gge, characterized by sudden onset, vomiting of enormous quantities of fluid, 
juyd symptoms of collapse. Of 102 eases collected by Lewis A. Conner 42 fol¬ 
lowe d operation wi th ge neral anesthesia. The next largest group occuri.in. tlie 
i vimn^.-of sev ere diseases, or (luring convalescence. Cases have followed in¬ 
j uries, p articularly of the head and spine. In 9 cases the symptoms came 
oiTafter^ single large meal: 6 eases were associated with spinal disease, in 3 
while the patients were in a plaster of Paris jacket, and in a few cases it has 
come on in persons in good health. There were 74 deaths. In 69 autopsies 
the duodenum was found dilated in 38 cases. In a majority of cases it is due 
to a constriction of the lower end of the duodenum by traction on the mesen¬ 
teric root, which is particularly apt to occur when there is a long mesentery 
and when the coil of small bowel is empty and falls into the true pelvis. The 
diagnosis is usually easy—repeated)vomiting of large quantities of bilious non- 
fffical fluid, with subnormal temperature,--pain, fcpllapse symptoms, andedia- 
tcncTed abdomen are the common features. The treatment consists in repeated 
emptying of the stomach with the tube pjjhnnge in posture from the dorsal to 
the belly position or the knee-elbow position has been followed by prompt relief. 
Tpgeraticn has not proved very satisfactory. 

Chhonic dilatation results from: (a) Pyloric ohstructiomiiwi to nar¬ 
rowing of the orifice or of the duodenum by the cicatrization of an ulcer, 
•jh ypcrEdp lnc stenosi s qf the pylorus (whether cancerous or simplcjjtcongcni- 
t al’stri cture, 'or occasionally by pressure. from without of a tumor or of a 
float ing k idney. The pylorus may be tilted, up by adhesion to the liver or 
g alT-blad dcr, or the stomach may be so dilated that the pylorus is dragged 
down and kinked. Adhesions about the gall-bladder may extend along the 
adjacent parts of the stomach and hitch up the pylorus into the hilus of the 
liver, forming a very acute kink. (&) Rela tive _or qfrsolutc insufficiency of the 
muscular power of the stomach,*duc on the one hand to repeated overfilling of 
the organ with food and drink, and on the other to ^tony of the coats induced 
by chronic inflammation or the degeneration of impaired nutrition, the result 
of constitutional affections. 

The most extreme forms are met with as a sequence of the eicatricial con- 
■ twetiaft-oLaB-akar. There may bo considerable Btenosis without much dila¬ 
tation, the obstruction being compensated by hypertrophy of the muscular coats. 

In t hp apen nd group, due to atony of the muscular coats, we must distin- 
gui sh be tween instances in which the stomach fis simply enlarged and those 
with actual dilatation, conditions characterized by Ewald as megalogastria 
and gastrectasis respectively. The size of the stomach varies greatly in differ¬ 
ent individuals, and the maximum capacity of a normal organ Ewald places 
at about 1,600 cc. Measurements above this point indicate absolute dilatation. 

Atonic dilatation of the. stomach may result, from weakness of the coats, 
due to repeated overdistention or to chronic catarrh of the mucous membrane, 
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or to the general muscular debility which is associated with chronic wasting 
disorders of all sorts. The combination of chronic gastric catarrh with over¬ 
feeding and excessive drinking is one of the most fruitful sources of atonic 
dilatation, as pointed out by Naunyn. The condition is frequently seen in 
diabetics, in tire insane, and in beer-drinkers. In Germany this form is very 
common in men .employed in the breweries. Possibly, muscular weakness of 
the coats may result in some cases from disturbed innervation. Dilatation 
of the stomach is most frequent in middle-aged or elderly persons, but the 
condition is not uncommon in children, especially in association with rickets. 

Symptoms —«T n ainnir. .. dilaiaiinn there may be no symptoms whatever, 
even with a very greatly enlarged organ; more frequently there are the asso¬ 
ciated features of neurasthenia, e ntero ptosis. and nervous dyspepsia ji while in 
a third group there may be all the symptoms of pyloric obstruction—vomiting 
of enormous quantities, etc. There is no limit to the capacity of the organ 
in this condition. Gould and Pyle mention an instance in which the stomach 
held 70 pints 1 

The features of pyloric obstruction, from whatever cause, are usually very 
evident, fD yspeps ia is present in nearly all cases, and there art! feeliiigff'of 
-i distress and uneasiness in the region of the stomach. The patient may com- 
plain much of hunger and thirst and eat and drink freely. /.The most charac¬ 
teristic symptom is the vomiting at intervals of enormous quantities of liquid 
and of food, amounting'sometimes to four or more litres. The material is 
often of a dark-grayish color, with a characteristic sour odor due to the 
organic acids present, and contains mucus and remnants of food. On stand¬ 
ing it separates in fo thre e layers, the lowest consisting of food, the middle 
of a turbid, dark-gray fluid, and the uppermost of a brownish froth. The 
microscopical examination shows a large variety of bacteria, yeast fungi, and 
the sarcina ventrieuli. There may also be cherry stones, plum stones, and 
grape seeds. 

4>' The hydrochloric acid may be absent, diminished, normal, or in excess, 
depending upon the cause of the dilatation. The fermentation produces lactic, 
hutyiic, and, possibly, acetic .acid and various gases. 

In consequence of the small amount of fluid which passes from the stom¬ 
ach or is absorbed there are constipation, scanty urine, and extreme dryness 
of the ski n. The general nutrition of the patient suffers greatly; there, is loss 
of llesh~and strength, and in some cases the most extreme emaciation. The 
. gastrin tetany will be considered in the section on that disease. 

Physical Sign s. — Ijjgjwction .—»The .abdomen may be large amLpromi- 
nent, the greatest projection occurring below the navel in the standing posture. 
In some instances the outline of the distended stomach can be plainly seen, 
the small curvature a couple of inches below the ensiform cartilage, and the 
greater curvature passing obliquely from the tip of the tenth rib on the left 
side, toward the pubes, and then curving upward to the right costal margin. 
Too much stress can not be laid on the importance of inspection. Very often 
. the diagnosis may be made de visu. y Ac tive pe ristalsis may be seen in the 
dilated organ, the waves passing from left to right. Occasionally a nti-per i- 
stalsisjuay be seen. Incases of stricture, particularly of. hypertrophic, stenosis. 
as the perist altic wave reaches the pylorus, the jumor-like thickening .can 
someth;; 38 be distin ctly seen through the thin abdominal jbsJI. To. stimulate 
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the peristalsis the abdomen may be flipped with a wet towel. Inflation may 
be practised with carbonic-acid gas. A small teaspoonful of tartaric aeich 
dissolved in an ounce of water is first given, then a rather larger quantity oE 
bicarbonate of soda. In many cases, particularly in thin persons, the outline* 
of (the.dilated stomach stands out with great distinctness, and waves of peri¬ 
stalsis. are seen in it. * ' 

' iThc peristalsis, may be felt, and usually in stenosis the tumor 

is evident at the pylorus. The resistance of a dilated stomach is peculiar, 
and has been aptly compared to that of an,.ai r cushio n.Bimanual palpation 
elicits a splashing sound— clapotagc —which is, of course, not distinctive, as 
it can be obtained whenever there is much liquid and air in the organ. The 
splashing may be very loud, and the patient may produce it himself by sud¬ 
denly depressing the diaphragm, or it may Ik; readily obtained by shaking 
him,, I The gurgling of gas through the pylorus may be felt. 

Percwmo q.-t-The note is tympanitic over the greater portion of a dilated 
stomach; in the dependent part the note is flat. 1 n the upright position the 
percussion should be made from above downward, in the left parasternal line, 
until a change in resonance is reached. The line of this should be marked, 
and the patient examined in the recumbent position, when it will be found 
to have altered its level. When this is on a line with the navel or Inflow it, 
dilatation of the stomach may generally be assumed to exist, jThe fluid may 
be withdrawn from the stomach with a tube, and the dulness so made to 
disappear, or it may be increased by pouring in more fluid. In cases of doubt 
thq organ should be artificially distended with carbonic-acid gas in the manner 
described above. The most accurate method of determining the size of the 
st omach is by inflation through a stomach-tube with a Davidson’s syringe. 
Pacanowski has shown tliat the greatest vertical diameter of gastric resonance 
in the normal stomach varies from 10 to 14 cm. in the male and is about 10 
cm. in the female. 

Ausc ultation .—The clapotagc orisu ccuss ion can be obtained readily. Fre¬ 
quently a 'curious sizzling sound is present, not unlike that heard when 
the ear is placed over a soda-water bottle when first opened. It can be heard 
naturally, and is usually evident when the artificial gas is being generated. 
The -heart sounds may sometimes be transmitted with great clearness and 
with a metallic quality. 

Mensuration may be used by passing a hard sound into the stomach until 
the greater curvature is reached. Normally it rarely passes more than GO era., 
measured from the teeth, but in cases of dilatation it may pass as much 
as 70 cm. 

Diagnosis. —The diagnosis can usually be made without much difficulty. 
I would like to emphasize again then great value of inspection, particularly 
in combination withanflation of the stomach with carbonic-acid gas. Curious 
errors, however, are on record, one of the most remarkable of which was the 
confounding of dilated stomach with an ovar ian cyst; even after tapping anc 
the removal of portions of food and fruit seeds, abdominal section was per¬ 
formed and the dilated stomach opened. The diagnosis of ascites has beei 
m ade and the abdomen opened. The^prognosis depends upon the cause; l 
is goocLin simple atony, bad in cancerous stricture, fairly good in simpl 
stricture, from whatever cause. 
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Treatment.—In. the cases duo to tttonyjqi£i;fuI ,rcgiilj*tifta..oX the dq ffintiH W 
proper treatment cif the associated cuiarrh will suffice lo effect a cure. 2.S&&- " 
nine, ergot, and iron arc recommended. < Washing out the stomach .is of .great 
service, though we do not see such striking and immediate results in this 
form. In cases of mechanical obstruction the stomach should be emptied and 
thoroughly washed, either with warm water or with an antiseptic solution. 
We accomplish in this way three important, things: AVe remove the weight, 
which helps to distend the organ;.we remove the mucus and the stagnating 
and fermenting material which irritates and inflames the stomach and im¬ 
pedes digestion; and, we cleanse the inner surface of the organ by the appli¬ 
cation of water and medicinal substances. The patient can usually be taught 
to wash out his own stomach, and in a case of dilatation from simple stricture 
I have known the practice to be followed daily for three years with great 
benefit. The rapid reduction in the size of the stomach is often remarkable, 
the vomiting ceases, the food is taken readily, and in many cases the general 
nutrition improves rapidly. As a rule, once a day is sufficient, and it may 
be practised either thfe first thing in the morning or before going to bed." So 
soon as tha fermentative processes have been checked lukewarm water alone 
sh ould he used 

The food should be taken -in small quantities at frequent intervals, and 
should consist of scraped beef, Leube’s beef solution, and tender meats of ail 
Borts. Fatty_s.nd .starchy articles of diet are to be avoided. Liquids, should 
be taken sparingly. 

Surgery should be resorted to early in cases of organic stricture; in atonic 
dilatation, after all other measures have been given a thorough trial, gastro¬ 
enterostomy may be advised. 

IV. THE PEPTIC ULCER, GASTRIC AND DUODENAL. 

The round, perforating, simple or peptic ulcer is usually single, and 
occurs in the stomach and in the duodenum as far as the papilla. All post¬ 
mortem statistics show a great preponderance of the gastric ulcer, but the 
enormous experience of surgeons lias taught ns that in more tlian fifty per 
cent of the clinical cases the ulcer is outside the pyloric ring. 

Erosions.—Small abrasions of the mucosa—2 to 4 mm.—usually multiple, 
are common, extending half-way or quite through the layer. They are often 
called hemorrhagic erosions from their blood-stained appearance. They are 
I met wi t h in the new-born,£in cachectic states in ehildrcid-dn ch ronic heart, and 
i qrterial .disease^fti qirrhosis of the liver, etc. Of no clinical importance, as a 
"rule, occasionally an acute hemorrhagic erosion of quite small size opens a 
iajge artery, and the patient bleeds to death. There is no difference between 
this condition and the acute form of the gastric ulcer. 

In many cases of£chronic .dyspepsia s mall fragments of the mucosa are 
washed put by the stomach tube, and Einhom thinks that this may be a special 
form characterized by pains, dyspepsia, and weakness. 

In certainjacute infections with the pneumococcus (Dieulafoy) and septic 
organisms there may be haemorrhagic erosions, which occasionally prove fatal 
^.iismatemesis. 

And, lastly, it is jprobable that the post-operative hcematemesis, slight or 
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'tSrfS, may be due to these erosions. The French have described them as if 
jflngfatr to operations for appendicitis ( vomito-ncgro appendiculaire ), but 
revive had many eases after all sorts of abdominal operations. It is prdB- 
ible that the slight gastric haemorrhages which occur in connection with the 
hrobbing aorta in neurotic women are due to these erosions. 

Etiology of Peptic Ulcer.— Incidence .—It is more comnjon in. Great Brit- 
linjmyLon .the Continent than in America. There were 3.2 per cent in Edin¬ 
burgh (Bramwell), 0.74 per cent in London (Fenwick), 1.33 per cent in 
Berlin, and 0.57 per cent among 161,589 medical admissions in America 
(Campbell Howard). It is more common in the northeastern section of the 
United States—1.74 per cent, Massachusetts General Hospital (Greenough 
and Joslin), 0.18 per cent in fifteen years at the Johns Hopkins Hospital in 
all services among a total admission of 41,378 (Campbell Howard). Among 
10,841 post modems in the United States and Canada there were only 114 
cases of ulcer—1.32 per cent, against 5 per cent on the Continent and 4.2 


per cent jn London. 

Sex ,—Of 1,699 cases collected from hospital statistics by W. H. Welch 
and examined post mortem, 10 per cent were in males and 60 per cent were 
injgmales. In 83 cases (J. n. TI.) there were 48 males and 28 females—in 
striking contrast to the Massachusetts General Hospital figures, 5 females to 
1 male. Jiecent surgical statistics show a preponderance of males. 

Age .— Ip f('iu:il i-K the largest number of cases occurred between fifteen and 
twenty-five; in males between forty and fifty, in our series. It may occur in 
old people. E. G. Cutler has studied a series of 29 cases in children. In 6 
the symptoms came on immediately after birth. There were 8 cases under 
seven years of age, and 9 between eight and thirteen. 

. Heredity appears to play a part in some cases (Dresclifeld). 

Occupation .—It was impossible in our series to say that occupation had 
any influence. Among women, chlorotic, dyspeptic servant girls seem very 
prone. Shoemakers aie thought to be specially liable. It appears relatively 
more common in the hospital classes. 

Trauma .—Ulcers have been known to follow a blow in the region of the 
stomach. There was a history of injmy in 7 cases in our series. 

Associated Diseases— Anamiia and chlorosis predispose strongly to gastric 
ulcer, particularly in women and in association with menstrual disorders. A 
very considerable number of nil caseR of gastric ulcer occur in chlorotic girls. 
It has been found also in connection with disease of the heart, arterio-sclerosis, 
and disease of the liver. The tuberculous and syphilitic ulcers of the stomach 


have already been considered. ,, 

Burns. —The. duodenal ulcer may follow largc_Bupertwuit burns, i erry 
and Shaw found it in five of one hundred and forty-nine autopsi.es in cases of 


burns of the skin. . , . . 

Morbid Anatomy and Pathology.—Ninety per cent of gastric «j<‘ er8 to 
lie found at the pyloric end; ngarli^ajl duodeual ulcers are m the first;o 
ascending portion, and more than one-half extend up o 01 wi 
fourths of an inch of ..the pylorus, while twenty per cent involve the margin 
of the OTloiie ring (Mayo). It may not he easy on the operating table tc 
distinguish between an ulcer of the duodenum and that of the.“ ch > J 
Mayo says that the position of the pyloric vein gives the exact location. Mul- 
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tiple ulcers may occur, 8.a per cent in Mayo’s series. From 5 to 34 have 
been found. In the stomach post-mortem statistics (Welch) give in 793 
cases, 288 on the lesser curvature, 235 on the posterior wall, 69 on the ante¬ 
rior wall, 95 at the pylorus, 50 at the cardia, 29 at the fundus, and 27 on 
the greater curvature. 

The acute ulver is usually small, punched out, the edges clcan-cut, the floor 
smooth, and the peritoneal surface not thickened .) The chronic ulcer is of 
larger size, the margin s are no longer sharp, the edges are indurated, and the 
border is sinuous. It may reach an enormous size, as in the one repprted by 
I’eabody, which measured 19 by 10 cm. and involved all of the lesser curva¬ 
ture and spread over a large part of the anterior and posterior walls. The 
sides arc often terraced. The floor is formed cither by the submucosa, by the 
mugcnlar layers, or, not infrequently, by the neighboring organs, to which the 
stomach has become attached. In the healing of the ulcer, if the mucosa is 
alone involved, the granulation tissue grows from the edges and the floor and 
the newly formed tissue gradually contracts and unites the margins, leaving 
a smooth scar. In larger ulcers which have become deep and involved the 
muscular coat, the cicatricial contraction may cause serious changes, the most 
important of which is narrowing of the pyloric orifice and consequent dila¬ 
tation of the stomach. In the case of a girdle ulcer, hour-glass contraction 
of the stomach may be produced. Large ulcers persist for years without any 
attempt at healing. 

Among the more serious changes which may proceed in an ulcer are the 
following: 

Perforation. —This occurred in 28.1 per cent of 1,871 cases collected by 
Musser. In some series (Mayo’s) duodenal perforation is the more common. 
Of 272 cases of duodenal ulcer in Mayo’s series (to June 1, 1908), perforation 
was found sixty-six times, 16 acute, 13 subacute with abscess, and 37 chronic 
and protected. Perforation of the anterior wall of tho stomach usually excites 
an acute peritonitis. Oh the posterior wall the ulcer penetrates directly into the 
lesser peritoneal cavity, in which case it may produce ah air-containing abscess 
with the symptoms of the condition known as/subphrenie pyopneumothorax. 
In rare instances adhesions and a gnstroentancous fistula form, usually in the 
umbilical region. - Fistulous communication with the colon may also occur, 
or a.gastroduodenal fistula. The pericardium may be perforated, and even 
the left ventricle. Perforation into the pleura may also occur. It is to be 
noted that general emphysema of the subcutaneous tissues occasionally follows 
perforation of a gastric ulcer. 

Erosion of Blood-vessels. —In both forms of ulcer liannorrhage occurs, in 
8.1 per cent of Musser’s series of 1,871 cases. In Moynilmn’s 114 cases of 
duodenal ulcer, hamiorrliage occurred in 41. It is more common in the chronic 
form. Ulcers on the posterior wall may erode the splenic artery, but perhaps 
more frequently the bleeding proceeds from the artery of the lesser curvature. 
In the case of duodenal ulcer the pancreaticoduodenal artery may be eroded or 
(as in one of my cases) fatal lucmorrhagc may result from the opening of the 
hepatic artery^or more rarely the portal vein. Interesting changes occur in the 
vessels. Embolism of the artery supplying the ulcerated region has been met 
with in several cases; in others diffuse endarteritis. Small aneurisms have 
beem found in the floor of the ulcers by Douglas Powell, Welch, and others. 
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A rare event is emphysema of the sub-peritoneal tissue, which may Ik- very 
extensive and even pass on to the posterior mediastinum. Jurgensen ascribes 
it to entrance of air into the veins, but Welch thinks it represents an invasion 
with the gas bacillus. 

Cioatkizatiox. —Superficial ulcers often heal without leaving any serious 
damage. Stenosis of the pyloric orifice not infrequently follows the healing 
of an.ulcer in its neighborhood. In other instances the large annular ulcer 
may cause in its cicatrization an hour-glass contraction of the stomach. The 
adhesion of the ulcer to neighboring parts may subsequently be the cause 
of Jauch pain. The parts of the mucosa in the neighborhood of the ulcer 
frequently show signs of chronic gastritis. 

Pehigabtmc Adhesions.— The condition is common, as high as 5 per 
cent of postmortem records. It follows ulcer, lesions of the gall-bladder, 
•pancreatic disease, syphilitic disease of the liver, and chronic tuberculosis. 
In some instances the lesions are quite extensive, and the condition has been 
called plastic perigastritis. It, may be associated, too, with hypertrophic thick¬ 
ening of the coats of the stomach and with chronic plastic peritonitis. In 
some instances the pylorus may be narrow/*! as a rcsidt of the adhesions, or 
a sort of hour-glass stomach may he produced, or the motility of the organ 
is interfered with. Mayo ltobson in 189.1 called attention to this condition. 
As Hale White has pointed out, pain is the most constant feature in this con¬ 
dition, and it may simulate that of gastric ulcer or of hyperacidity, and may 
lie present constantly or at intervals. It is much influenced by posture and 
usually relieved by pressure. I/oeal tenderness is present in a majority of 
instances. The cases are chronic, the general health is but slightly interfered 
with, and there are not, as a rule, signs of gastric dilatation. A definite tumor 
may be present about the region of the pylorus. K P. Patou has collected 
42 cases on which operation has been performed, apparently in a majority of 
the cases with benefit. 

Mode of Okigin. —The mode of origin is unknown. The anatomical basis 
is an interference with the blood supply in a limited area of the mucosa, at¬ 
tributed to embolism, thrombosis, or spasm of the vessels. As the arteries of 
the stomach are not end vessels, simple obstruction can not account for it. 
Trophic influences, bacterial necrosis of the mucosa, spasm of the muscular 
coat in limited areas, etc., are among the hypotheses which have been ad¬ 
vanced. The erosion is effected by the gastric juice, and the healing is prob¬ 
ably retarded by its high grade of acidity. 

The duodenal^ ulcer has an identical origin. A few cases of acute ulcer 
have a curious relation with superficial bums. Bardeen’s researches upon 
the necroses in the viscera following extensive bums throw an important light 
upon these cases, showing especially how the gastro-intestinal mucous mem¬ 
brane is implicated in the toxic effects. 

The jejunal peptic ulcer, of which more than 30 cases have been recorded, 
is a very serious sequel of gastro-enterostomy. 

Symptoms, —The condition may be latent and only met with accidentally, 
post mortem. The first, symptoms may be those of /perforation. In other 
cases again, for months and years, the patient has /had dyspepsia, and the 
ulcer may not have been suspected until the occurrence of a sudden hremor- i 
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Dyspepsia may be slight and trifling o, of a most aggravated character. 
In a considerable proportion of all eases nausea and eriraifmg.-occur, itje 
latter not for two or more hours after eating. The vomitus usually contains 
a large amount of hydrochloric acid. 

Hemorrhage is present in at least one-third of all eases. It may he 
latent (occult). A patient may feel faint and turn pale and sweat; the next 
day the stools may lie tarry from the blood that has passed into the small 
bowel. These concealed liaimorrhages arc more often small, and the blood 
is not readily seen in the vomitus or stools. Wehey’s jes t may be tried; the 
fluid to be examined is mixed with 2 or 3 cc. of glacial acetic acid, and then 
-shaken with sulphuric ether. If blood be present the ethereal extract has a 
Tokay wine-like color. Meat should not be eaten for a few days before the test 
is made. These small, latent hiemorrhages may cause a slowly progressive 
anasmia. More commonly the bleeding is profuse, and the blood may be in 
such quantities and brought up so quickly that it is fluid, bright red in color, 
and quite unaltered. When it remains for some time in the stomach and is 
mixed with food it may be greatly changed, but the vomiting of a large quan¬ 
tity of unaltered blood is very characteristic of ulcer. As a rule, there are 
only one or two attacks; in our series 7 cases had one haunorrhage, 7 two, 11 
three, 1 four, and 15 many (Howard). Profuse bleedings may occur at inter¬ 
vals for many years. Death may follow directly. From 16 to 18 per cent of 
the fatal cases are due to it (S. and W. Fenwick). 

The immediate effect of the haunorrliage is a severe anaemia, from which 
*it may take months to rally; slight fever is common. Eare and-nntoward 
effects are convulsions, sometimes onlv the usual convulsions of extreme cere- 
rar anasmia from which recovery takes place, or they may precede a hemi¬ 
plegia, due jprobably to thrombosis. 

Amaurosis may follow the haemorrhage, and unfortunately may be perma¬ 
nent, and is due to degeneration of the retinal ganglion cells, or to a throm¬ 
bosis of the cerebral arteries or veins. 

«EAlxV is perhaps the most constant and distinctive feature of ulcer. It 
varies greatly in character; it may be only a gnawing or burning sensation, 
which is particularly felt when the stomach is empty, and is relieved by taking 
food, but the more characteristic form comes on in paroxysms of the most 
intense gastralgia, in which the pain is not only felt in the epigastrium, but 
radiates to the back and to the sides. In many cases the two points of epi- 
gastrjc pain and dorsal pain,-about the level of the tenth dorsal vertebra, are 
very well marked. These attacks are most frequently induced by taking food, 
and they may recur at a variable period after eating, sometimes within fifteen 
or twenty minutes, at others as late as two or throe hours. It is usually stated 
that when the ulcer is near the cardia the pain is apt to set in earlier, but 
there is no certainty on this point. In some cases it comes on in the early 
morning hours. The attacks may occur at intervals with great intensity for 
weeks or months at a time, so that the patient constantly requires morphia, 
then again they may disappear entirely for a prolonged period. In the attack 
the p°%)t i(ji umudly bent forwar d, and findg relief -from pressure-over the 
epigastr&jegipn; one patient during the attack would lean over the back of 
a chair; another would lie flat on the floor, with a hard pillow under the 
abdomen. Pressure is, as a rule, grateful. It has been thought that the 
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posture assumed during the attack would indicate the site of the ulcer, but 
this is very doubtful. 

i ^EsSBBB&SSft on pressure is a common symptom in ulcer, and patients 
year the waist-band very low. Pressure should be made with great care, as 
•upture of an ulcer is said to have been induced by careless manipulation. 

iu bid ulcers with thickened bases an indurated mass can usually be felt 
in the neighborhood of the pylorus. 

.Qjj> e nexal symptoms, loss of weight results from the prolonged dyspepsia, 
rat it.rarely, except in association with cicatricial stenosis of the pylorus, 
'eaches the high grade met with in cancer. The atutmia may be extreme, and 
n one case of duodenal ulcer, which I examined, the blood-count was as low 
as 700,000 per c. mm. Of 11 cases in my wards in which blood-counts were 
made, tho lowest was 1,902,000 per c. mm. There are instances, such as the 
one reported by Pepper and Griffith, in which the extreme amentia can not 
be explained by the occurrence of haemorrhage. In a few instances polyeythse¬ 
nna is present, even after a liannorrhagc, due to concentration of the blood 
and possibly associated dilatation of the stomach. In a few eases parotitis 
occurs, with the perforation sometimes, or after a haemorrhage. In one of 
my cases there was a remarkable pigmentation of the face and of the axillary 

folds. 

Perforation. —This occurred in 28.1 per cent of Husscr’s series. The 
acute, perforating form is much more common in women than in men. The 
symptoms.are those of perforative peritonitis. Particular attention must be 
given to this accident since it has come so successfully within the sphere of the' 
surgeon. As already mentioned, perforation may take place either into the 
lesser peritonaunn or into the general peritoneal cavity, in both of which cases 
operation is indicated; in rare instances the ulcer may perforate the peri¬ 
cardium. This was the case in 10 of 28 cases in which the diaphragm was 
perforated (Pick). 

Localized, more frequently subphrcnic, abscess may follow perforation. 

UhjN k.—A lbumin is occasionally present; in 14 of our series with dilata¬ 
tion of Hie stomach. Indican may be present. Acetone and diacetic acid 
(with syncopal attacks) have been described by Dreschfcld. 

Hour-glass stomach most frequently results from the cicatrization of 
an ulcer. In a few cases it is congenital. The symptoms, fairly character¬ 
istic, are thus given by Moynilian: 

(1) In washing out the stomach part of the fluid is lost. ( 2 ) If thfi,stom- 
a ch is washed clean, a sudden reappearance of stomach contents may take 
place. Paradoxical dilatation ” when the stomach has apparently been 

emptied, a splashing sound may be elicited by palpation of the pyloric seg¬ 
ment.* ( 4 ) After distending the stomach, a change in tlic position of the 
distention tumor may be seen in some cases. (5) Gushing, bubbling, or 
sizzling sounds are heard on dilatation with carbon dioxide at a point distinct 
from the pylorus. (C) In some cases, when both parts are dilated, two tumors 
with a notch or sulcus between are apparent to sight or touch. 

Prognotil.—In all statistics the acute and chr onic ulcer have been consid¬ 
ered together. T he forme r is more amenable to medical treatment, but grave 
complications may occur even before the digestive symptoms have been very 
pronounced. T i*e chr on ic ulcer may. last for years—twelve, eighteen, or^even 
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tw enty—w ifr infprvnla at.ftnnA With The all-important point in the prog¬ 
nosis relates to the question of medical or surgical treatment—which gives the 
best results ? So f ar m figures mnnt. the ? v Hy pt ; vft st udy of Musser fasors.tbe 
former. 12.4 per cent mortality against 20 per cent for the latter. This for 
simple cases including complications. In private practice many series of eases 
have not a mortality above G per cent. The mortality of the chronic peptic 
ulcer in the hands of such experts as the Mayos and Moynihan is very low. 
.In 311 gaatayajunnatomies for ulcer of the stomach and duodenum the mor¬ 
tality was less than 1 per cent, and only three patients required a secondary 
operation (Mayo’s). Of Moynihan’s cases of duodenal ulcer, 114 in number 
(exclusive of perforation), there were only two deaths. The end results of 
gastro-enterostomy for the chronic ulcer appear to be excellent. 

Diagnosis.—The acute non-indurated ulcer may cause very few symptoms 
—nothing bcyondl ordinary dyspepsia with pain. Examination of the stomach 
contents shows an increase in the free HC1. Hannatcmesis may be the first 
symptom of moment. This group of cases is seen chiefly in young girls, and 
appears to be much more common in England than in the United States. A 
condition which may be confounded with it is gaslrorrlicxis, described by Hale 
White. The stomach symptoms are marked, the bleeding may be profuse, but 
post mortem or at operation no ulcer is found. Of course very careful inspec¬ 
tion must be made, as fatal bleeding may come from a very small erosion. 
The symptoms of non-indurated mucous ulcer yield to a few months’ medical 
treatment. 

Fromjgastralgia,-jdyepepsia, and.Jiyperchlorliydria the diagnosis of the 
chronic, indurated peptic ulcer is very difficult; in many of those conditions, 
indeed, surgeons have shown clearly that the symptoms are due to an ulcer. 
That the brothers Mayo should have operated (to June 1,1908) on 272 cases of 
duodenal ulcer (as many almost as have been reported in the whole literature) 
irfd that Moynihan should have had to .Tune, 1908, 174 cases, indicates that we 
physicians have been napping, and that what the modern “ gastro-entcrolo- 
gist ” needs is a prolonged course of study at such surgical clinics as Rochester 
(Minnesota) or Leeds. It is not as if there were any possibility of mistake, as 
these are men whose ways and work are known, to all. More particularly is 
the diagnosis of duodenal ulcer important since its relative frequency has been 
lemonstrated^ The following account condensed from Moynihan is a picture of 
lyperchlorhydria plus in the severe cases the hajmatemesis or melama. After 
‘ofid.the patient is free from pain and the hour or two following a meal is the 
jest time in th^jlay. Varying from one and a half to four hours after the 
neal, a sense of uneasiness is noticed in the upper part of the abdomen. A 
raming, gnawing sensation develops with a hitter taste in the month and eruc¬ 
tations of food or gas.sTTlic pain, which gradually increases, may be relieved 
by belching, or by pressure. As it increases in severity, it strikes through to 
thgjback, to the right of the middle line, and it may radiate round the right 
side of the chesti- P atients discove r for themselves that, food .relievjga.jbg,jain, 
and many carry n* biscnitih their pockets, or take milk, a dose of an alkaline 
medicine, or some form of’food as soon as the uneasiness develops j "it will 
often be found that a patient names certain hours as those at which the pain 
is noticed, 11 A.M., 4. p.u., or 2 a.m. These are all a few hours after food. 
Many patients wake up, after a short sleep, with an intense gnawing pain in 
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of the stomach; and they may keep a few biscuits, or some broad and 
pj^bCtex* or a glass of milk at the bedside, so that, on waking, the food is taken to 
^relieve the pain. The pain may be more severe, in fact, indistinguishable from 
ajnM form off h epatic colic, coming on two or three hours after food, as a 
“ colic ” or a “ spasnn^Xs the pain comes on at a time when the patient begins 
to feel hungry for his next meal, the term “ hunger-jjaiaJ’ seems appropriate. 
A feeling of flatulent distention in the epigastrium is often very distressing; 
some patients describe it ns the most intolerable of all their symptoms. The 
appetite is generally good, if stenosis has not developed. It is not unusual for 
a .patient to say: “I’ve a good appetite, I can take anything, and I never 
vomit. ” After a time, a few weeks, a month or two, the symptoms may gradu¬ 
ally improve, and even disappear, to reassert themselves after a longer or 
shorter interval. In the intervals of these attacks, he may be perfectly well, 
enjoy food, and gain weight. Vomiting is an infrequent symptom of duodenal 
ulceration, it comes as a constant symptom only when stenosis is present. Ex¬ 
amination of the surface of the abdomen will generally reveal a tender area 
a little above and slightly to the right of the umbilicus. The most Berious of 
the symptoms, which result from duodenal ulceration, is hiemorrhage, which 
may be manifest as litematemesis or meliena alone. In nearly 40 per cent of 
the cases ulcer of the stomach also is present, and in such the pain comes 
earlier after food and the tenderness on pressure is higher and to the left. 

The experience of surgeons has taught us that a number of cases in which 
the pains were regarded as gastralgia have in reality been due to gall-stones, 
with which, as is now well known, jaundice is not necessarily connected. 

Treatment.—Post-mortem observations show that a very large number of 
ulcers heal completely, but the process is slow and tedious, often requiring 
months, or, in severe cases, years. The following are the important points 
in treatment: 

(o) Absolute rest in bed. 

(b) A carefully and systematically regulated diet. While theoretically 
it is better to give the stomach complete rest by rectal-feeding, yet in prac¬ 
tice this strict limitation is not found satisfactory. T he food shou ld-.be 
bland, ea&Oy-digeaied, and given at stated intervals. The following dietary 
will be found useful: At 8 a. m. give 200 cc. of Leube’s beef solution; at 
12 m., 300 ce. of milk gruel or peptonized milk. The gruel should be made 
with ordinary flour or arrowroot, and is mixed with an equal quantity of 
milk. If necessary it may be peptonized. Buttermilk is very well borne 
by these patients. At 4 p. M. the beef solution again, and at 8 p. M. the milk 
gruel or the buttermilk. 

The stomach in some cases is so irritable that the smallest amount of 
food is not well borne. In such caseBilavage may be practised, if necessary, 
every morning, wit h mildl y alkaline water, after which .the beef Boluti2fi_is 
given end the f ading sup plemented by the rectal injections. Ill effects rarely 
follow the careful use of the stomach tube in gastric ulcer. There are some 
eases which do well from the outset on a milk diet, given at regular intervals, 
3 or 4 ounces every two hours. When milk is not well borne egg albututn 
m ay be subst ituted, or the whites of eight eggs may be alternated with Lewie's 
beef solution. At the end of a month, if the condition has unpro ffiSyl 6 
patient may be allowed scrap ed be ef or young-chicken, perfectly 
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bread, and farinaceous puddings made with milk and eggs. Local applica¬ 
tions,ysitch as warm fomentations, over the abdomen are very useful. The 
patient should be told that the treatment will take at least three months, pu d 
for the greater portion of the time he should be in bed. ■ 

(c) .Medicinal measures are of very little value in gastric ulcer, and. the 
remedies employed probably do not benefit the ulcer, but the gastric catarrh. 
The Carlsbad salts are warmly recommended by von Ziemssen. The artificial''' 
preparation (sulphate of sodium, 50 parts; bicnrlxmate of sodium, (i; chloride' 

■ ’df Sodium, 3) may he substituted, of which a teaspoonful is taken every morn- 
% Bismuth, in doses of 30 to CO grains three times a day, and nitrate of 
-|Uver may be given, but they influence the associated conditions rather than 
1;he ulcer. 

J The pain, if severe, requires opium. Unless the gastralgia is intense mor- 
" phia should not be given hypodermically, as there is a very serious danger 
in these cases of establishing the morphia habit. Doses of an eighth of a 
grain, with the bicarbonate of soda and bismuth, will allay the mild attacks, 
but the very severe ones require the hypodermic injection of a quarter or often 
Jialf a grain. Antipyrin and antifebrin may be tried, but, as a rule, are quite 
ineffectual. In the milder "attacks Hoffman’s anodyne, or 20 or 30 drops of 
spirits of chloroform, or the spirits of camphor will give relief. Countcr- 
t irritation over the stomach with mustard or cantharides is often useful. 

When the stomach is irritable, the patient should be fed per rectum. 
He will sometimes retain food which is passed into the stomach through the 
tube, and Leube’s beef solution or milk may be given in this way. Cracked 
ice, chloroform, oxalate of cerium, bismuth, hydrocyanic acid, and ingluvin 
>fnay be tried. When haanorrhage occurs the patient should be put under 
the (influence of opium as rapidly as possible. No attempt should be made 
/<t 9 f check tlie haemorrhage by administering medicines by the mouth; as the 
profuse bleeding is always from an eroded artery, frequently from one of 
considerable size, it is doubtful if acetate of lead, tannic and gallic acids,, and 
the usual remedies have the slightest influence. The essential point is to 
> give re st, which is best obtained by opium. Ergotin may be administered 
hypodermically in two-grain doses. Nothing should be given bv the mo uth 
except small quantities of ice. In profuse bleeding alligature may be applied 
around a leg, or a leg and arm. Not infrequently the loss of blood is so great 
that the patient faints. A fatal result is not, however, very common from 
haemorrhage. ^T ransfu sion,.direct froiu~artery. io vein by Crile’s method, may 
be necessary, or the;subcutaneous iufusioa_o£ saline solution. 

The patients usually recover rapidly from the haunorrhage and require 
i ron in full doses, which may, if necessary, be given hypodermically. 

Tou rgical i nterference is indicated: (1) In the chronic indurated ulcer. 
Experience has shown that after gastro-enterostomy the ulcer heals rapidly, 
and in some cases the ulcer itself may be located; (Jt> in jdl jeases whgaJtlie 
ulcer has caused mechanical interferences with, the passage of'the gastric con¬ 
tents; (3) ijutll cases associated with recurring hsemorrhages. In young girls 
the single severe attack of htematemesis may be a simple gastrorrhexis, or from 
a simple ulcer that heals readily, but in men severe hasmatemesis is almost 
always from the chronic ulcer. (4) In the perigastric adhesions after chronic 
ul cer oper ation’iajametimes helpful. 



DISEASES OF THE STOMACH. 


479 


/In the present state of our knowledge it is not easy to determine tlio limits 
medical and surgical practice in the treatment of peptic ulcer. The old 
'statistics are not of much avail, since it is quite clear that scores of cases have 
beejl masquerading under the names of hyperchlorhydria, acid dyspepsia, and 
so forth. Tie simple non-indurated ulcer is, in the majority of cases, a medi- 
ca^disease. A chronic indurated form is best treated surgically. It is not 
•always easy to say when a given case ceases to be medical. Much will depend 
tin the technical skill available. Gastro-cntorostomy is not in all hands a sim¬ 
ple affair, and while the chronic ulcer is slow and hard to heal, and has many 
possibilities for evil, it is not a killing disease. 

V. CANCER OF THE STOMACH. 

Etiology.— Incidence. —In an analysis of 30,000 cases of cancer, W. II. 
Welch found the stomach involved in 21.4 per cent, this organ thus standing 
next to the uterus in order of frequency. Among 8,404 cases admitted to my 
wards, there were 150 cases of cancer of the stomach. There were 39 cases 
among the first 1,000 autopsies in the post-mortem room of the Johns Hopkins 
Hospital. The disease is more common in some countries. Figures indicate 
that cancer of the stomach, as of other organs, is increasing in frequency. 

Sax.—T. McOrao has analyzed 150 cases from my wards and found that 
there were 120 males and 21 females. Welch gives the ratio ns 5 to 4. 

Age. — ()r~i)ur 150 cases the ages were as follows: Between twenty and 
thirty, 6; from thirty to forty, 17; forty to fifty, 38; fifty to sixty, 49; sixty 
to seventy, 36; seventy to eighty, 1. Fifty-eight per cent occurred between 
the ages of forty and sixty. ()t the G cases occurring under tho thirtieth 
year) the youngest was twenty-two. Of the large number of cases analyzed 
by Welch, three-fourths occurred between the fortieth and seventieth years. 
Congenital cancer of the stomach has been described, and cases have been met 
with in children. 

Roes .—Among our 150 cases, 131 were white; 19 were negroes. 

Heredity. —Of the 150 cases in only 11 was there a positive history of 
cancer'uTIhe family. In some families, as the Bonapartes, the disease seems 
to prevail. In our scries a very much larger number—38—had a family 
history of tuberculosis. 

Previous Diseases, Habits, ele.-i A history .of dyspepsia was present in 
only 33 cases; of these, 17 had had attacks at intervals, 11 had had chronic 
.-stomach trouble, and 5 had had dyspepsia for one or two years before the 
symptoms of cancer developed. Napoleon, discussing this interesting point 
with his physician Aulommarehi, said that he had always had a stomach of 
iron and. felt no inconvenience until the onset of what proved to be jhis 
fatal illness. 

2 Alcoho l. —Seyenty-sevcn of our patients had used it regularly, 65 of these 
rfoderately (?), 8 excessively. Trauma. —Only one case gave a positive his¬ 
tory. In one case the cancer followed rapidly upon a blow on tho stomach, 
and the patient lost sixty pounds in weight in three months. - GasJnQ..JJlcer. 
—Four cases gave a history pointing to ulcer, but there was no instance of 
'ulcus carcinomatosum among the autopsies. . 

t Mental wor ry and strain wcrejjiven occasionally as causea jn tiig filness. 
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Morbid Anatomy. —The most common varieties of gastric cancer are the 
> adeno-carcinoma and therencephaloid or me dullary .car¬ 

cinoma ; next in frequency i sr- scirrho us, and then c olloid canc er. With 
reference to the situation of the tumor, Welch analyzed 1,300 cases, in 
which the distribution was as follows: Pyloric region. 791; LessfiLCurvature, 
148; cardia, 10-$; posterior wall, 68; the whole or greater part of the 
stomach, 61; multiple tumors, 45; greater curvature, 34; anterior wall, 30; 
fundus, 19. 

rid The medullary cancer occurs in soft masses, which i^olve all the coats 
of the stomach and usually ulcerate early. The tumor may form villous 
projections or cauliflower-like outgrowths. It is soft, grayish white in colQ.r, 
and contains much blood. Microscopically it shows a scanty stroma, cnclositfjj 
alveoli which contain irregular polyhedral and cylindrical enlist yj fl't|e cylin - 
drjsataM epithelioma may also form large irregular masses, hut the con¬ 
sistence is usually tinner, particularly at the edges of the cancerous .ulcers. 
Microscopically the section shows elongated tubular spaces tilled with col¬ 
umnar epithelium, and the intervening stroma is abundant. Cysts arc not 
uncommon in this form. - The_8cirrhoii8 variety is characterized by great hard¬ 
ness, due to the abundance of the stroma and the limited amount of alveolar 
structures. It is seen most frequently at the pylorus, where it is a common 
cause of stenosis. It may be combined with the medullary form. It may 
be diffuse, involving all parts of the organ, and leading to a condition which 
can not be recognized macroscopically from cirrhosis. This form has also 
been seen in the stomach secondary to cancer of the ovaries. In connection 
with the diffuse carcinomatosis there may be simultaneous involvement of tho 
small and large intestines, as in the three remarkable cases reported by Nut- 
tall and Emanuel. .. Thc..colloid cancer is peculiar in its wide-spread invasion 
of all the coats. It also spreads with greater frequency to the neighboring 
parts, and it occasionally causes extensive secondary growths of the same 
nature in other organs. The appearance on section is very distinctive, and 
even with tho naked eye large alveoli can be seen filled with the translucent 
colloid material. The. , term, alveolar cancer, is often applied to this form. 
Ulceration is not constantly present, and there are instances in which, with 
most extensive disease, digestion has been but slightly disturbed. There is a 
specimen in the Warren Museum, at the Harvard Medical School, of the most 
wide-spread colloid cancer, in which the stomach contained after death large 
pieces of undigested beef-steak. 

SggqNBABY Cancer of the Stomach. —Of 37 cases collected by Welch, 
17 were secondary to cancer of the breast. Among the first 1,000 autopsies at 
the Johns Hopkins Hospital there were 3 cases of secondary cancer. 

Changes in the Stomach. — Qanc er at the cardia is usually associated 
with wasting of the organ and reduction in its size. The oesophagus above the 
obstruction may be greatly dilated. On the other hand, annular cancer at 
the pylorus causes stenosis with great dilatation of the organ. In a few rare 
instances the pylorus has been extremely narrowed without any increase in 
the size of the stomach. ?, In diffuse scirrhous cancer the stomach may be very 
greatly thickened and contracted. It may be displaced or altered in shape 
by the weight of the tumor, particularly in cancer of the pylorus; in such 
cases it has been found in every region of the abdomen, and even in the true 
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pelvis. The mobility of the tumors is at times extraordinary and very de¬ 
finitive, and they may be pushed into the right hypochondrium or into the 
splenic region, entirely beneath the ribs. Adhesions very frequently occur, 
particularly to the colon, the liver, and the anterior abdominal wall. 

Secondary cancerous growths in other organs are very frequent, as shown 
by the following analysis by Welch of 1,574 cases: Metastasis occurred in the 
lymphatic glands in 551; in tho liver in 475; in the peritoneum, omentum, 
and intestine in 357; in the pancreas in 122; in the pleura and lung in !)8; 
in the spleen in 8n; in the brain and meninges in 9; in other parts in 92. 
The lymph-glands affected are usually those of the abdomen, but the cervical 
aijjl inguinal glands are not infrequently attacked, and give an important clue 
iift^-iagnosis. Secondary metastatic growths occur subcutaneously, either at 
the navel or beneath the skin in the vicinity, and are of great value in diagnosis. 
In one instance a patient with jaundice, which had developed somewhat sud¬ 
denly and was believed to be catarrhal, presented no signs of enlargement of 
the liver or tumor of the stomach, but a nodular body appeared at the navel, 
which on removal proved to be typical scirrhus. A second case in the ward 
at the same time, with an obscure doubtful tumor in the left hypochondrium, 
developed a painful nodular subcutaneous growth midway between the navel 
and the left margin of the ribs. 

Pekfokation. —In the extensive ulceration which occurs perforation of the 
stomach is not uncommon. It occurred into the peritonamm in 17 of the 507 
cases of cancer of the stomach collected by Brinton. In our series perforation 
is recorded in 4 cases. When adhesions form, the most extensive destruction 
of the walls may take place without perforation into the peritoneal cavity. 
In one instance which came under my observation a large portion of the left 
lobe of the liver lay within the stomach. Occasionally a gastro-cutaneous 
fistula is -established. Perforation may occur into the colon, the small bowel, 
the pleur a, the lung, or into tho pericardium. 

Symptoms. — IjoU.uI Carcinoma. —The cases are not very infrequent. There 
may be no symptoms pointing to the stomach, and the tumor may be discov¬ 
ered accidentally after death. In a second group the symptoms of carcinoma 
are present, not of the stomach, but of the liver or some other organ, or there 
are subcutaneous nodules, or, as in one of our oases, secondary masses on the 
ribs and vertebrae. In a third group, seen particularly in, elderly persons in 
institutions, there is gradual asthenia, without nausea, vomiting, or othor 
local symptoms. 

^rrrftfrni rif n —* A * the 150 cases in our series, 48 complained_oM Jilin » 
44 of dyspep sia. 21 pf vomiting, 13 of loss in, weight, 3 of difficulty in swallow¬ 
ing, 1 of tumor. In 7 the feature^ of onset suggested pernicious anaemia. 


In 37 cases there was aJiistory of sudden onset. ... . 

Sympto ms—L oss ofW eight .—Progressive emaciation is one o 
the most constant features of the disease. In 79 of our cases in which exac 
figures were taken: To 30 pounds, 32 cases; 30 to 50 pounds, 36 oases; M to 
GO pounds, 5 cases; 60 to 70 pounds, 4; over 70 pounds. 1; 100 P°™ ds - 8 ca8e 
of cancer at the cardiac end with obstruction to swallowing. ie oss in 
weight is not always progressive. We see increase in weight under three con- 
ditwtus: (o) Pjepet dieting, with treatment of the associated catarrh o e 
stomach; (6) in cases of cancer of the.pylorus-aftor relief of the dilatation 
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of the organ by lavage, etc.; (c) after a profound.mental impression. I have 
known a gain of ten pounds to follow the visit of an optimistic consultant. 
In Keen and D. D. Stewart’s case there was a gain of seventy pounds after 
an exploratory operation! 

Loss in strength is usually proportionate to the loss in weight. One sees 
sometimes remarkable vigor almost to the close, but this is exceptional. . 

Angimia is present in a large proportion of all cases, and with the emacia¬ 
tion gives the picture of cachexia. There is often a yellow or lemon tint of 
the skin. In 59 cases careful blood-counts were made, in 3 the red corpuscles 
were above 6,00(^1)00 per cubic millimetre. This occur^t in the concentrated 
condition of the blood in certain eases of cancer of the'pylorus with dilatation 
of the stomach. The average count in the 59 cases was 3,713,186 per cubic 
millimetre. In only 8 cases was the count below 2,000,000, and in none below 
1,000,000. The average of the luemoglobin was 44.9 per cent. In only 9 was 
it below 30 per cent. In 62 cases in which the leucocytes were counted there 
were only 18 cases in which they were above 12,000 per cubic millimetre; in 
only 3 eases wore they above 20,000. As mentioned, there were 7 cases in 
which the features of onset suggested a primary amemia. To this question 
we shall return under diagnosis. 

Among other general symptoms may be mentioned fcv£r, which was present 
at some time in 74 of our 150 cases. In only 13 of these did the temperature 
rise..above 101°. In 2 it was above 103°. Fifteen presented fairly constant 
elevation of temperature. Eight presented sudden rises. Two eases had 
chill, with elevation to 103° and 104°. Chills may be associated with sup¬ 
puration at the base of the cancer. 

Urin e .—There may bo no changes throughout; in 65 of our cases there 
were no alterations, in 36 albumin was found, and in 34 albumin with tube- 
casts. Glycosuria, peptonuria, and acetonuria have been described. Jndican 
IS. common. 

Qj ftlem a .—Swelling of the ankles is of frequent occurrence toward the 
close. In some cases there is even early a general anasarca, usually in com¬ 
bination with extreme anaimia. The cancer is usually overlooked. 

The bowels are often constipated. In only 12 cases in our series was. 
diarrhoea present. In 2 cases blood was passed per rectum. There are no 
special cardiac symptoms; the pulse becomes progressively weaker. Throm¬ 
bo sis of one femoral vein may occur or, as in one of our cases, wide-spread 
thrombosis in the superficial veins of the body. 

Symptoms on the part of the nervous system are rare; consciousness is 
often retained to the end. Coma may occur similar to that seen in diabetes 
and is believed to be due to an acid intoxication. » 

EmjnTins^ — Anorexia, loss of desire for food, is a fre¬ 

quent and valuable symptom, more constant perhaps than any other. Nausea 
is & striking feature in many cases; there is often a sudden repulsion at the 
sight of food. In exceptional cases the appetite is retained throughout. 

Vomiting may come on early, or only after the dyspepsia has persisted 
for some time. It occurred in 128 cases in our series. At first it is at long 
intervals, but subsequently it is more frequent, and may recur several times 
in the day. There are cases in which it comes on in paroxysms and then 
subsides; in other cases, it sets in early, persists with great violence, aud 
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may cause a fatal termination within a few weeks. Vomiting is more fre¬ 
quent when the cancer involves the orifices, particularly the pylorus, in 
which case it is usually delayed for an hour or more after taking the food. 
When the cardiac oriliee is involved it may follow at a shorter interval. 
Extensive “disease of the fuudus or of the anterior or posterior wall may 
be present without the occurrence of vomiting. The food is'sometimes very 
little changed, even after it has remained in the stomach for twenty-four 
hours. 

UjBltiorrkage occurred in 30 of our 150 cases; in 32 the Jblood.was dark 
a nd altered , in 3 it was bright red. Jn 2 eases vomiting of blood was the 
first symptom. The bleeding is rarely profuse; more commonly there is 
slight oozing, and the blood is mixed with, or altered by the secretions, and, 
when vomited, the material is dark brown or black, the so-called “ colfee- 
g round'” vo mit. The blood can be recognized by the microscope as shadows 
of the red "blood-corpuscles and irregular masses of altered blood pigment. 
In cases of doubt the spectroscope may be employed or liamiin crystals 
obtained. 

Pain, an early and important symptom, was present in 130 of our cases. 
It is very variable in situation, and while most common in the epigastrium, 
it may be referred to the shoulders, the back, or the loins. Tho pain is de¬ 
scribed as dragging, burning, or gnawing in character, and very rarely occurs 
in severe paroxysms of gastralgia, as in gastric ulcer. As a rule, the paiu is 
aggravated by taking food. There is usually marked tenderness on pressure 
in the epigastric region. The areas of skin tenderness are referred, as Head 
has shown, to the region between the nipple and the umbilicus in front and 
behind from the fifth to the twelfth thoracic spine. 

Examination of the Stomach Contents. —The vomitus in suspected 
cases should be carefully studied, particularly as to quantity and character 
of ingredients. Large amounts brought up at intervals of a few days, with 
the appearances already described, are characteristic of dilatation of the 
stomach. Some of the material should be spread in a large glass plate and 
any suspicious portions picked out for examination.! Bacteria in large num¬ 
bers occur, one, the Opplcr-Boas bacillus—an unusually long non-mobile form 
—is supposed to be of diagnostic value, and to be largely responsible for the 
formation of lactic acid. The yeast fungus is very commonly found," sarein® 
loss frequently than in dilatation from stricture. Blood is a most important 
ingredient; the persistent presence microscopically of red corpuscles in the 
early morning washings is always very suspicious. Ijater, when coffee-ground 
vomiting takes place, the macroscopic evidence is sufficient. In cases of doubt 
the spectroscope may be used or the test made for h®min crystals. I ragments 
of the new growth may be vomited or may appear in the washings. Positive 
evidence of cancer may be obtained from them. . . 

Examination of the Test Breakfast —*The Ewald test meal, consisting 
of a slice of stale bread and a large cup of weak tea without cream or sugar, 
is given at 7 a. m. and withdrawn at 8 a. m. iThe Boas test meal, consisting 
of a gruel made of a tablespoonful of oatmeal flour In a litre of water, is 
used in the estimation of lactic acid. As an outcome of the enormous nuni- 
ter of observations made of late years, it may be said that free “Cl is absent 
in a large proportion of all cases of cancer of the stomach. Of 94 cases in 
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which the contents were examined in 84 free HC1 was absent. In 5 un¬ 
doubted eases the reaction was good; in 2 of these the history suggested 
previous ulcer. HC1 may be absent in chronic gastritis and in atropJjXfif J,lie 
gastric mucosa. The presence of lactic acid after Boas’ test meal is regarded 
\ as a valuable sign. 

1’hystc \l Examination.— Inspection .—After a preliminary survey, em¬ 
bracing the faeies, state of nutrition, etc., particular direction is givon to the 
abdomen. Ail all-important matter is to have the patient in a good light. 
Fulness in the epigastric region, inequality in the infracostal grooves, the 
existence of peristalsis, a wide area of aortic pulsation, the presence of sub¬ 
cutaneous nodules or small masses about the navel, and, lastly, a well-defined 
tumor mass—these, together or singly, may be seen on careful inspection. 
I can not emphasize too strongly the value of this method of examination. 
In. .62 of the 150 cases a positive tumor could be seen. Ip 52 the tumor 
descended with inspiration; iiu.36 peristalsis was visible; in 3 cases move¬ 
ments were visible in the tumor itself. In 10 cases with visible peristalsis 
no tumor was seen, but could be felt on palpation. Inflation with carbonie- 
gcid.gas may be tried, except when haemorrhage has been profuse or the cancer 
is very extensive. The dilatation often renders evident the peristalsis or mnv 
bring a tumor into view. The presence of subcutaneous and umbilical nodules 
is sometimes a very great help. They were found in 5 of our series: Pal/m- 
jion .—In 115 cases a tumor could be felt; in 48 in the epigastric regfon, in 
25 in the umbilical, in 18 in the left hypochondriac, in 17 in the right hypo¬ 
chondriac region, while in 7 cases a mass descended in deep inspiration from 
beneath the left costal margin. These figures illustrate in how large a propor- 
.Ttion of the cases the tumor is in evidence. In rare cases examination in the 
knee-elbow position is of value. Mobility in gastric tumor is a point of much 
importance. Fijst, the change with respiration, already referred to; a mass 
may descend 3 or 4 inches in deep inspiration; second ly, the communicated 
pulsation from the aorta, which is often in its extent suggestive; thirdly, the 
intrinsic movements in the hypertrophied muscularis in the neighborhood 
of the cancer. This may give a remarkable character to the mass, causing 
it to "appear and disappear, lifting the abdominal wall in the epigastric region; 
and, fourthly, mechanical movements, with inflation, with change of posture, 
or communicated with the hand. Tumors of the pylorus are the most mov¬ 
able, and in extreme cases can be displaced to either hypochondrium or pushed 
far - down below the navel (see illustrative cases in my Lectures on the Diag¬ 
nosis of Abdominal Tumors). Pain on- palpation -is.common; the mass is 
usually, fund, sometimes nodular. Gas can at times be felt gurgling through 
the tumor at the pyloric region. 

Permission gives less important indications—the note over a tumor is 
rarely flat, more often a flatjympany. Auscultation may reveal the gurgling 
through the pylorus; sometimes a systolic bruit is transmitted from the aorta, 
and when a local peritonitis exists a friction may be heard. 

Complications. — Secondary, gwifths are common. In 44 autopsies in our 
series there were metastases in 38; in 29 the lymph-glands were involved; 
in 23 the liver, in 11 the peritonteum, in 8 the pancreas, in 8 the bowel, in 
4 the lung, in 3 the pleura, in 4 the kidneys, and in 2 the spleen. In 8 no 
deposits were found. 
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Perfora tion may lead to peritonitis, but in 3 of our 4 eases there was no 
general involvement. Cancerous ascites is not very uncommon. Dock has 
called attention to the value of the examination of the fluid in such cases 
as a help to diagnosis. The cells show mitoses and are very characteristic. 
S fwxpdary punnor of. the liver is very common; the enlargement may lie very 
great, and such cases are not infrequently mistaken for primary cancer of 
the organ. Involvement of the lyrriph-glands may give valuable indications. 
The re may bg early enlargement of a gland at the posterior border of the 
l oft stemo -cleido-mustoid muscle; later adjacent glands may become alfoeled. 
This occurs also in uterine cancer. According to Williams, Troisier was the 
first to describe this condition, which must not bo confounded with the 
pseudo-lipome siis-claviculairr of Verncuil. 

A very ■remarkable picture is presented when the cancer sloughs or be¬ 
comes gangrenous; the vomitus lias a foul odor, often of a penetrating nature, 
to be perceived throughout the room. In cases in which the ulcer perforates 
the colon, the vomiting may he focal. I have, however, met with the focal 
odor in a case with incessant vomiting; there was no perforation of the colon 


at autopsy. 

Course. —While usually, chronic and lasting from a year to eighteen 
months, acule cancer of the stomach is by no means infrequent. Of the 09 
eases in which we could determine accurately the duration, IS lasted under 
three months, 10 from three to six months, 14 from six to twelve months— 
a total of 45 under one year. Four cases lasted for two years or over. One 
case lived for at least two years and a half. 

Diagnosis.—In 115 of our 150 cases a tumor existed, and with this the 
recognition is rarely in doubt. I’ractically the chief difficulty is in those cases 
which present gastric symptoms or auamiiu, or both, without the presence 
of tumor. In the one a chronic gastritis is suspected; in the other a primary 
anaimiaA In chronic gastritis the history of long-standing dyspepsia, the ab¬ 
sence of cachexia, ttic absence o! lactic acid in the lest meal, and the less 
striking bfood changes arc the important points for consideration. The cases 
with grave on cv mid without tumor oiler the greatest difficulty. I ho blood- 
count is rarely so low as in pernicious anamna, a point on which h. 1. Homy 
has laid special stress. In only 3 ot our 59 cases with careful blood exami¬ 
nation was the number below 2.000.000 per cubic millimetre.The lower 
color index, as in sccondanfmmumia, the absence of mcgalobhists, and (a leuco- 
cytosis speak for cancer. Some lay stress on the differential count of the 
leucocytes, but there is not evidence enough to enable us to speak positively 
on this point. The digestion lcueocytosis might he a help in some eases. 
The chemical findings nre of greater value, j, The constant presence of lactic 
acid and the absence of 11C1 have iu several of our cases suggested the diag¬ 
nosis of cancer, which has been verified later on by the development of a 


rumor. 

• From ulcer of the stgjnach malignant disease is, as a rule, readily recog¬ 
nized. The ulcus carcinomatosuin usually presents a well-marked history of 
nicer for years. Hemmcter has given a good account of this rare condition 
in his recent work on the stomach. The greatest difficulty is offend when 
there is ulcer with tumor due to cicatricial contraction about the pylorus. In 
3 such cases we mistook the mass for cancer, and even at operation it may 
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(as in one of them) be impossible to say whether a neoplasm is present.. 
The persistent hyperchlorbydria is the most important single feature „gf..ujper,' 
and, taken with the gastralgic attacks and the haemorrhages, rarely leave <|pubt 
as to the condition. 

Nowadays, when exploratory laparotomy may be advised with such safety, 
the surgeon oftfn makes the diagnosis. 

The practitioner should recognize the fact that there are cases of cancer, 
of the stomach in which a positive diagnosis can not be reached for weeks 
or months by any known means at our command. 

Treatment.—In early surgical treatment lies’ the only hope, but there is 
great difficulty in the diagnosis, and it would be absurd to suggest operation in 
every case of dyspepsia of three months’ standing in persons above forty years 
of age. Operated upon early, complete removal is sometimes possible. In a 
majority of cases the operation is only palliative. ‘ In suitable cases early explo¬ 
ration should be ad\ised; the operation per sc is sometimes beneficial and the 
patient is rarely the worse for it. The diet should consist of readily digested 
substances of all sorts. Many patients do best on milk alone. Washing out 
the stomach, which may be done with a soft tube without any risk, is par¬ 
ticularly advantageous when there is obstruction at the pylorus, and is by 
far the most satisfactory means of combating the vomiting. The excessi\e 
fermentation is also best treated by lavage. When the pain becomes severe, 
particularly if it disturbs the rest at night, morphia must be given. One- 
eighth of a grain, combined with carbonate of soda (gr. v), bismuth (gr. 
v-x), usually gives prompt relief, and the dose does not always require to be 
increased. Creasote (TTL j-ij) and carbolic acid are very useful. The bleed¬ 
ing in gastric cancer is rarely amenable to treatment. 

Other Forms of Tumor.— Non-cancerous tumors of the stomach rarely 
cause inconvenience. Polypi (polyadenomata) are common and they may 
be numerous; as many as 150 have been reported in one case. There is a 
form in which the adenoma exists as an extensive area slightly raised above 
the level of the mucosa— pohjadrnome e.n nappe of the French. II. 15. An¬ 
derson has described a case of remarkable multiple cysts in the walls of the 
stomac h and small intestine. Sarcomata are very rare. Fibromata and 
lipomata have been described. 

Foreign bodies occasionally produce remarkable tumors of the stomach. 
The most extraordinary is the hair tumor, of which there are 16 cases in the 
literature. The cases occur in hysterical women who have been in the habit 
of eating their own hair. A specimen in the medical museum of McGdl 
“University is in two sections, which form an exact mould of the stomach. 
The tumors are large, very puzzling, and arc usually mistaken for cancer. 
Of 1 cases operated upon, 6 recovered; in 9 cases the condition was found 
post mortem (Schultcn). 

VL HYPERTROPHIC STEATOSIS OF THE PYLORUS. 

1. In Adults. —Microscopically, the condition is found to be very largely 
hypertrophy of the muscularis and submucosa of the pylorus. It was well 
described by the older writers. Tlia symptoms are those of dilatation #f the 
stomach. The condition has been fully discussed by Boas (Archiv fur Vcr 
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dauungskrankhciten, Bd. 4, I), who reports two interesting eases with suc- 
Tcessful gastr o-entcrostoniy. The question is whether some of these eases may 
n nft fr pjtTly liiTrongeniliil. as there have been instanees reported in girls as 
earlj’ as the twelfth and sixteenth years. 

2. Congenital.—First deseribed in 1897 by Jolm Thomson, of Edinburgh, 
nmch attention has been paid to this eondition, which seen* very common. 
,£ 31 reports 20 cases (1905). 

D In some cases a true hyperplasia exists, but in others, ns Thomson holds, 
sp&smodic contraction is the important factor. The diagnosis is easy—visible 
^peristalsis and palpable tumor. 

An extraordinary number of cases have been reported within the past few 
years, and of 33 operated upon 17 have recovered (t'logg, November, 1901). 
Dieting, nasal feeding, and lavage should be tried before operation. In the 
case of a bottle-fed baby, a wet-nurse should be obtained. 

VII. HEMORRHAGE FROM THE STOMACH. 

(Heamatemesia.) 

Etiology.— Ga&trorrkagia, as this symptom is called, may result from 
many conditions, local or general. 1. In local disease: (a) cancer; (b) ulcer; 
(c) disease of the blood-vessels, such as miliary aneurisms and occasionally 
varicose veins; ( d ) acute congestion, as in gastritis, and possibly in vicarious 
hcemorrhage; (e) following operations in the abdomen, particularly when 
the omentum .is wounded, erosions of the gastric mucosa may occur, from 
which limmorrhage takes place. Many cases have followed operation for 
appendicitis. It is a very fatal complication, as it is usually associated with 
peritonitis (Richardson). 

2. Passive congestion due to obstruction in the portal system. This may 
be either (a) hepatic, as in cirrhosis of the liver, thrombosis of. the portal 
vein or pressure upon the portal vein by tumor, and secondarily in cases 
of chronic disease of the heart and lungs; (5) splenic. Gastrorrhagia is by 
no means an uncommon symptom in enlarged spleen, and is explained by the 
intimate relations which exist between the vasa brevia and the splenic cir¬ 
culation. 

3. Toxi c: (a) The poisons of the speciic fevers, small-pox, measles, yellow 
fever; (6) poisons of unknown origin, as in acute yellow atrophy and in 
purpura; (c) phosphorus. 

'47 Traumatism: (a) Mechanical injuries, such as blows and wounds, and 
occasionally by the stomach-tulm; (5) the result of severe corrosive poisons. 

5. Certain constitutional diseases: (a) Hemophilia; (5) profound ane¬ 
mias, whether idiopathic or due to splenic enlargements or to malaria, (c) 
cholae mia. 

6. In certain nervous affections, particularly hysteria, and occasionally 

in progressive paralysis of the insane and epilepsy. _ 

7. The blood may. not always come primarily from the stomach. X us 
it may belong to’the'nose or the pharynx. In hemoptysis some of the b ood 
may And its way into the stomach. Again, in bleeding from the oesophagus 
blood may trickle into the stomach, from which it is ejected. This occurs 
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in the case of rapture of aneurism and of the oesophageal varices. A child 
may draw blood with the milk from the mother’s breast even in considerable 
quantities and then vomit it. 

8. Qaakoataxis.—Under this name Hale White describes cases of haemor¬ 
rhage from the stomach in young girls without any lesion of the mucosa. 
They are often jnistaken for ulcer. He has collected 29 cases. 

9. Miscellaneous causes: A neur ism of .the. aorta or of its branches may 
rupture into the stomach. There are instances in which a patient has vom¬ 
ited blood once without ever having a recurrence or without developing 
symptoms pointing to disease of the stomach. 

In new-born infants hiematcmcsis may occur alone or in connection with 
bleeding from other mucous membranes. 

In medica l- practice, haemorrhage from the stomach occurs most fre¬ 
quently in connection with cirrhosis of the liver and ulcer of the stomach. 

Morbid Anatomy. —When death has occurred from the hmmatemesis there 
are signs of intense anaemia. The lesion is evident in cancer and in ulcer of 
the stomach. It is to lie borne in mind that fatal haemorrhage may come 
from a small miliary aneurism communicating with the surface by a pin¬ 
hole perforation, or the bleeding may be due to the rupture of a submucous 
vein and the erosion in the mucosa may he small and readily overlooked. 
It may require a careful and prolonged search to avoid overlooking such 
lesions. In the large group associated with portal obstruction, whether due- 
to hepatic or splenic disease, the mucosa is usually pale, smooth, and shows 
no trace of any lesion. In cirrhosis, fatal by hemorrhage, one may some¬ 
times search in vain for any focal lesion to account for the gastrorrhagia, and 
we must conclude that it is possible for even the most profuse bleeding to 
occur by diapedcsis. The stomach may be distended with blood and yet the 
source of the haemorrhage be not apparent either in the stomach or in the 
portal system. In such eases the oesophagus should be examined, as the bleed¬ 
ing may come from that source. In toxic cases there are invariably haemor- 
rhages in the mucous membrane itself. 

Symptoms. —In rare instances fatal syn cope may occur without any vom¬ 
iting. In a case of the kind, in which the woman had fallen over and died 
in a few minutes, the stomach contained between three and four pounds of 
blood. The sudden profuse bleedings rapidly lead to profound aniEmin 
When due to ulcer or cirrhosis the bleeding usually recurs for several days 
Fatal hemorrhage from the stomach is met with in ujeer, cirrhosis, enlarge¬ 
ment of,the spleen, and in instances in which nn aneurism ruptures into the 
stomach or oesophagus. Gastrorrhagia may occur in splenic ana'mia or in 
leukamiia before the condition has aroused attention. 

The vomited -blood may be fluid or clotted; it is usually dark in color, 
but in the basin the outer part rapidly becomes red from the action of the 
air. The longer blood remains, in the stomach the more altered is it when 
ejected. 

The amount of blood lost is very variable, and in the course of a day the 
patient may bring up three or four pounds, or even more. In a case under 
the care of George Ross, in the Montreal General Hospital, the patient lost 
daring seven days ten pounds, by measurement, of blood. The usual symp¬ 
toms of anaemia develop rapidly, and there may be sli ght feve r, and subse- 



DISEASES OF THE STOMACH.' 


489 


quently ( Bdema may o ccur. Syncop e, convulsions, and occasionally hemiplegia 
oexA# after veryprof use hsemorrhage. Blindness may follow, the result either 
of thipmbosis of the retinal arteries or veins, or an acute degeneration of the 
ganglion cells of the retina. 

Diagnosis. —In a majority of instances there is no question as to the 
origin of the blood. Occasionally it is difficult, particularly if the case has 
not been seen during the attack. Examination of the vomit readily deter¬ 
mines whether blood is present or not. The materials vomited may be stained 
by wine, the juice of strawberries, raspberries, or cranberries, which give a 
color very closely resembling that of fresh blood, while iron and bismuth 
and bile may produce the blackish color of altered blood. In such cases the 
microscope will show clearly the presence of the shadowy outlines of the red 
blood-corpuscles, and, if necessary, spectroscopic and chemical tests may be 
applied. 

Deception is sometimes practised by hysterical patients, who swallow and 
then vomit blood or colored liquids. With a little care such cases can usually 
be detected. The cases must be excluded in which the blood passes from the 
nose br pharynx, or in which infants swallow it with the milk. 

There is not often difficulty in distinguishing between hamioptysis and 
haematemesis, though the coughing and the vomiting are not, infrequently 
combined. Tho following are points to be borne in mind in the diagnosis: 


ttSMATEMESIS. 

1. Previous history points to gas¬ 
tric, hepatic, or splenic disease. 

2. The blood is brought up by 
vomiting, prior to which the patient 
may experience a feeling of giddiness 
or faintness. 

3. The blood is usually clotted, 
mixed with particles of food, and has 
an acid reaction. It may be dark, 
grumous, and fluid. 

4. Subsequent to the attack the 
patient passes tarry stools, and signs 
of disease of the abdominal viscera 
may be detected. 


HA5MOPTTBIS. 

1. Cough or signs of some pul¬ 
monary or cardiac disease precedes, 
in many cases, the haBmorrhage. 

2. The blood is coughed up, and 
is usually preceded by a sensation of 
tickling in the throat. If vomiting 
occurs, it follows the coughing. 

3. The blood is frothy, bright red 
in color, alkaline in reaction. If 
clotted, rarely in such large coagula, 
and muco-pus may be mixed with it. 

4. The cough persists, physical 
signs of local disease in the chest 
may usually bo detected, and the 
sputa may be blood-stained for many 
days. 


Prognosis. —Except in the case of rupture of an aneurism or of large 
veins, hamatemesis rarely proves fatal. In my experience death has followed 
more frequently in cases of cirrhosis and splenic enlargement than in ulcer 
or cancer. In ulcer it is to be remembered that in the chronic haemorrhagic 
form the bleeding may recur for years. The treatment of haimatemeais is 
considered under gastric ulcer. 
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Vm. NEUROSES OF THE STOMACH. 

(Nervous Dyspepsia.) 

The studies-of Leube, Ewald, Oscr, Bosenbach, and many others have 
shown that jKXiQUsf unctional disturbances of the stomach may occur-without 
any discoverable anatomical basis. The cases are njfit.with most frequently 
in those who have either inherited a nervous constitution or who have gradu¬ 
ally, through indiscretions, brought about a condition of nervous prostration, 
Not infrequently, however, the gastric symptoms stand so far in the fore¬ 
ground that the general neuropathic character of the patient quite escapes 
notice. Sometimes the gastric manifestations have apparently a reflex origin 
depending on organic disturbances in remote parts of the body. 

The nervous derangements of the stomach may be divided .into motor, 
secretory, and sensory neuroses. These disturbances rarely occur singly; they 
are usually met with in combined forms. The clinical picture resulting from; 
such a complex of gastric neuroses is known as nervous dyspepsia. 'As Leulic 
has pointed out, the sensory disturbances usually pTay the more important part. 

The .sufferer from nervous dyspepsia presents a varying picture. All 
grades occur, from the emaciated skeleton-like patient with anorexia nervosa 
to the well-nourished, healthy-looking, frcsh-complexioned individual whose 
only complaint is distress and uneasiness after eating. 1 have followed 
Biegcl’s classification. 

I. Kotor Neuroses. — (a) Hypkekxnesis ob Supeumotility.—A n increase 
in the normal motor activity of the stomach results in too early a discharge 
of the ingesta into the intestine. It is more commonly a secondary neurosis 
dependent upon, superacidity or gupersecretion of the gastric juice; but it 
may occur primarily) possibly from reflex causes. The. diagnosis is to he 
reached only by means of the stomach-tube. It gives rise to no characteristic 
clinical symptoms. 

(6) Peristaltic -Unrest. —This condition, as described by Kussmaul, is 
an extremely common and distressing symptom, in neurasthenia. Shortly 
after eating the peristaltic movements of the stomach are increased, and 
horhorvgmi and gurgling may be heard, even at a distance. The subjective 
sensations are most annoying, and it would appear as if in the hyperaesthqlii 
condition of the nervous system the/patient felt normal peristalsis, just as ii 
these states the usual beating of the heart may be perceptible to him. ^ 
further analogy is afforded by the fact that emotion .increases this peristalsis 
It may extend to the intestines, particularly to the duodenum, and on. palpn 
tion over this region the gurgling is most marked. The movement may 1> 
anti-peristalsis, in which the wave passes from right to left, a condition whirl 
may also extend to the intestines. There arc cases on record in which color© 
enemata or even scybala have been discharged from the mouth. 

(c) Nervous Eructations. — Aerophagia .—In this condition sesere attack 
of-itoky eructations, following one another often in rapid succession, occut 
Whemiolent they last for hours, or days. At other times they occur in pan" 
yams, depending often upon mental excitement. They are more common! 
observqjl inf hysterical women and neurasthenics , but also, not infrequent!; 
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in child ren. The hysterical nature of the affection is sometimes testified 
to by the occurrence, especially in children, of several instances iu one. 
household. 

The ex pelled gas in these cases is atmospheric air, which is swallowed or 
aspirated from without. Sometimes the whole process may j be clearly ob- 
serred, but in other instances the act of swallowing may be almost or quite 
imperceptible. Bouverct considers the condition due to a spasm of the phar¬ 
ynx which causes involuntary swallowing. Oser has suggested that the air 
may enter by aspiration, the stomach acting like an elastic rubber bag which 
vtends to fill again after the air is expressed. It is quite possible that in some 
instances the eructations consist of gas which has never actually reached the 
stomach, but is brought up from the oesophagus. 

(d) Nervous Vomiting.— A condition which is not associated with ana- 
tomietd changes in the stomach or with any state of the contents, but is due 
to nervous influences acting either directly or indirectly upon the centres 


residing over the act of vomiting. The patients are, as a rule,-women— 
sually blunettes—and the subject of more or less marked hysterical mani¬ 
festations. | A special feature of this form is the absence of the preliminary 
nausea and of the straining efforts of the ordinary act of vomiting. It is 
rather a regurgitation, and without visible effort and without gagging the 
mouth is filled with the contents of the stomach, wliicli are then spat out. 
It comes on, as a rule, after eating, but may occur at irregular intervals. In 
some cases the nutrition is not, impaired, a feature which may give a clew to 
the true nature of the disease,'as there may be no other hysterical manifesta¬ 
tion present. As noted by Tuckwell, it may occur in children, and Edsall 
i suggests that this recurring vomiting is an acid intoxication, as in some cases 
| acetone and diacctic acid have been found in the urine. Treatment with full 
loses of 20 grains of bicarbonate of soda every two hours has been found to 
relieve it. Nervous vomiting may be a very serious condition. We have had 
it least two fatal eases. In some instances, after persisting for weeks or months 
at home the patient gels well in a few days in hospital. In other instances tho 
course is protracted, and the cases are among the most trying we are calk'd 
upon to treat. 

A type of vomiting is that associated with certain diseases of the nervous 
system—particularly locomotor ataxia—forming part of the gastric crises. 
Leyden has reported cases of primary periodic vomiting, which lie regards 
as a neurosis. 

(e) T fenCT HTtny; Meuycismus. —In this remarkable and rare condition 
the patients regurgitate and chew the cud like ruminants. , It occurs in neuras¬ 
thenic ot^ hyste rical [ve rsons, epileptics, and idiots. In some patients it is 
hereditary. There is an instance in which a governess taught it to two chil¬ 
dren. The habit may persist for years, and does not necessarily impair the 

health. t . . 

(f) Spasm op THE Cardia.—S pasmodic, usually painful contraction o 
the circular muscle fibres at the cardiac orifice may' follow the introduction 

or the!} taking of too hot or too cold food, ^t-may 
an hysterical and Neurasthenic individuals, especially 
om, if.it be combined with pyloric spasm, it may 
distention —“ pneumatosis.” Here the spasm may 


ef a soun d,’ifrnstv eating, 
QSfi K.in tetanu s and also' 
in ajt~fl~wfttiflyers, in wh 
result in painfu l jjastric 
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be of considerable duration. The condition is rare and practically not of 
much moment. 

(?) fSji'OJUC.Sfci.SM.—This is usually a secondary occurrence, following 
superacidity, ^upersecretion^ulccr, or^the introduction into the stomach qf .. 
irritating substances. The spasm often causes pain in the region of the . 
pylorus and inireased gastric peristalsis. In cases where the spasm is com¬ 
bined with superacidity nnd supersccretion marked dilatation with atony may ' 
follow; it is questionable, however, whether a primary nervous pyloric spasm 
ever gives rise to serious results. 

(h) Atony of the Stomach. —Motor insufficiency of the stomach is gen- 
erally/due to injudicious feeding ,#0 organic disease of the stomach itself, or 
, to general wasting processes. Tn some otherwise normal individuals of neu¬ 
rotic temperaments an atony may, however, occur which possibly deserves to 
be classed among the neuroses. The symptoms are usually those of a moderate 
dilatation, and are often associated with marked sensory disturbances—feel¬ 
ings of weight and pressure, distention, eructations, and so forth. 

Great care must be taken in the diagnosis to rule out all other possible 
causes. 

(t) INSUFFICIENCY OB INCONTINENCE OF THE PYLOBUS. —This condition 

was described first by de S6r6 and later by Ebstein. It may be recognized by 
the rapid passing of gas from the stomach into the bowel on attempts at 
inflation of the former, as well as by the presence of bile and intestinal con¬ 
tents in the stomach. There are no distinctive clinical symptoms. 

(;) Insufficiency of the Cahdia. —This condition is only recognized by 
the occurrence of eructations or. in rumination. 

II. Secretory Neuroses. —(a) Hxpebacidity ; Supebacidity; Hypeii- 
CHLOBHYDBIA.—Nervous dyspepsia with hyperacidity of the gastric juice- 
The symptoms depend upon the secretion of an abnormally acid gastric juice 
at the time of digestion. This is a common form of dyspepsia in young ami 
neurotic .individuals. Oswald has pointed out its remarkable frequency m 
chlorotic girls. The symptoms are very variable. They do not, as a rule, 
immediately follow the ingestion of food, but occur one to three hours later, 
at the height of digestion. There is a sense of weight and pressure, some- 
3 times..of burning in the epigastrium, commonly associated withtacid_8Qietn- 
tions. If vomiting .occurs, the pain is relieved. The patient is usually rela¬ 
tively well nourished, and the appetite is often good, though the sufferer may 
be afraid to eat on account of the anticipated pain. Its association with ulcer 
has been referred to. There is commonly constipation. 

(6) Sdpebsecreiion, Intebmittent and Continuous. —This is.a form 
of.dyspepsia which has been long recognized, but of late has been specially 
studied by Reichmann and others. The increased flow of the gastric juice 
may be intermittent or continuous. The secretion under such circumstances 
is usually auperacid, though this is not always the case. The periodical form 
—the gastroxynsis of Rossbach—may be quite independent of the time of 
digestion. Great quantities of highly acid gastric juice may be secreted in 
a very small spade of time. Such cases are rare, and are especially associated 
either with profound neurasthenia or with locomotor ataxia. The attack may 
last for several days. It usually sets in with a gnawing,- v unplfiasant. sensat ion 
, in the stomach, severe headache, and shortly after the patientv vamiljuuiear, 
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watery secretion, of such acidity that the throat is irritated and made raw and 
sore. Ab mentioned, the attacks may be quite independent of food. Con - 
li nttow suversecreti on is more common. The constant presence o£ fluid in 
the stomach, together with the pyloric spasm, which commonly results from 
we irritation of the ovcracid gastric juice, are followed by a more or less 
J^tfiasiie.-dilatation. ^Digestion of the starches is retarded* and there are 
jiflnetations of acid fluid and gastric distress. This secretion of highly acid 
jABtric juice may continue when the stomach is free from food. In these 
r^ases {tain, burning acid eructations, and even vomiting, occurring during the 
night .aid. early in the morning, are rather characteristic. 

( c ) Nervous Subaoidity or Ixacidity; Achylia Gastiuoa Nervosa.— 
Lack of the normal amount of acid is found in chronic catarrh, and particu¬ 
larly in canc er. As Leubo bus shown, a reduction in the normal amount of 
acid may exist wjtli the most pronounced symptoms of nervous dysj^psia and 
yet the.stomach "frill be free from food within the regular time. A condition 
in which free acid is absent in the gastric juice may occur»ijj..canccr,jn ex- 
trejnejclerosis of the mucous membrane, as a nervous manifestation of hysteria, 
and occasionally of tabes. In most of these cases, though then* he no free 
acid, yet the other digestive ferments— pepsin and the curdling ferments— 
or their zymogens are to be demonstrated in the gastric juice. There may, 
however, be a complete absence of the gastric secretion. To these, cases Ein- 
hom has given the name of achylia gastrica . This condition was at first 
thought to occur only in eases of total atrophy of the gastric mucosa, but 
recent observations have shown that it may occur as a neurosis. Tn a case 
of Einhom’s the gastric secretions returned after five years of total achylia 
gastrica . 

The symptoms of subaciditv, or even of achylia gastrica , vary greatly in 
intensity; they may be almost or quite absent in cases of advanced atrophy of 
the mucosa, and, as a rule, are not marked so long as the motor activity 
of the stomach remains good. If atony, however, occur and abnormal fer¬ 
mentative processes arise, severe gastric and intestinal symptoms may follqw. 
In the cases associated with hysteria and neurasthenia, even though the food 
may be well taken care of by the intestines, there are very commonly grave 
sensory disturbances in the region of the stomach, in addition to the general 
nervous symptoms. 

III. Sensory Neuroses. — ( a ) llYPEiUismESiA.—In this condition the pa¬ 
tients complain of|fulness,..pressure,^weight t, burning, and-so-forth, during 
digestion, just such symptoms as accompany a variety of organic diseases of 
the stomach, and yet in all other respects the gastric functions appear quite 
normal. Sometimes these distressing sensations are present even when the 
stomach-is-empty. These symptoms are usually associated with other mani¬ 
festations of hysteria and neurasthenia. The pain often follows particular 
articles of food. An hysterical patient may apparently suffer excruciating pain 
after taking the smallest amount of food of any sort, while anything pre¬ 
scribed as a medicine may be well borne. In severe cases the patient may be 
reduced to an extreme degree bv starvation. 

(6) Gastralgia; Gastrodynia. —Severe pains in the epigastrium, parox¬ 
ysmal in character, occur (1) as a manifestation of a functional neurosis, in- 
dependent of organic disease, and usually associated with other nervous symp- 
i • 
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toms (it is this form which will here be described); (8) in.chrome 4iseas«r*i| 
of the nervous system, forming the so-called gastric crises; and (3) in organic ' 
disease of the stomach, such as ulcer or cancer. ? 

The functional neurosis occurs-chiefly in women, very commonly in con- 
nection with disturbed menstrual function or with pronounced hysterical symp¬ 
toms. The affection may set in as early as puberty, but it is more common at 
the menopause. Anaemic, constipated women who have worries and anxieties 
at home are most prone to the affection. It is more frequent in brunettes than 
in blondes. Attacks of it sometimes occur in robust, healthy men. More 
often it is only one feature in a condition of general neurasthenia or a mani¬ 
festation of that form of nervous dyspepsia in which the gastric juice or 
hydrochloric acid is secreted in excess. I am very sceptical as to the existence 
e£-a~gaatralgia_of purely malarial origin. 

The.symptoms are very characteristic; the/patient is suddenly seized with 
agonizing pains in the epigastrium, which pass toward the back and around 
the lower ribs. <The attack is usually independent of the taking of food, and 
may recur at definite intervals, a periodicity which has given rise to the sup¬ 
position in some cases that, the affbetion is due to malaria. 1 The most marked 
periodicity, however, may be in the gastralgic attacks of ulcer. ^They fre¬ 
quently come on at night. -Vomiting is rare; more commonly thqrtaking of 
food relieves the pain. To this, however, there are striking exceptions. 7Pres¬ 
sure upon the epigastrium commonly gives relief, but deep pressure may lie 
painful. It seems scarcely necessary to separate the forms, as some have done, ■ 
into irritative and depressive, as the cases insensibly merge into each other. 
Stress has been laid upon the occurrence of painful points, but they arc so 
common in neurasthenia that very little importance can be attributed to them. 

The diagnosis offers many difficulties. 'Organic disease either of the stom¬ 
ach or of the nervous system, particularly the gastric crises of locomotor 
ataxia, must bo excluded. In the case of ulcer or cancer this is not always 
easy. The fact that the pain is most marked when the stomach is empty and 
is relieved by the taking of food is sometimes regarded as pathognomonic of 
simple gastralgia, but to this there are many exceptions, and in cancer the 
pains may be relieved on eating. The prolonged intervals between the attacks 
and their independence of diet are important features in simple gastralgia, 
but in many instances it is less the local than the general symptoms of the 
case which enable us to make the diagnosis. In gall-stone colic jaundice is 
frequently absent, and in any long-standing case of gastralgia, in which the 
attacks recur at intervals for years, the question of cholelithiasis should be 
considered. There may be hyperacidity associated with gastric atony. In one 
such case recently we treated the case for weeks as one of painful nervous 
dyspepsia until a more severe attack than usual was followed by jaundice. At 
the same time, there was a neurotic physician in the hospital who had hue 
recurring attacks of abdominal pain of the greatest severity, and once, ho 
t gaid, with jaundice. At operation his gall-bladder was normal 1 

(c) AstOtALIgg OF THE SENSE OF IIUNQEB ANP. REPLETION J BjJfciMi';''' 
• ^Abnormally excessive hunger coining on often in paroxysmal attacks, whirl' 
cause the patient to commit extraordinary excesses in eating. This conditio” 
may occur in diabetes mellitus and sometimes in gastric disorders, particularly 
those associated with supersecretion. It is, however, more commonly seen « 
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gysteria and'in psychoses. It may occur in cerebral tumors, in Craves' dis- 
gfije^and iu epilepsy. 

" The attacks often begin suddenly at niglit, the patient waking with a 
feeling of faintness and pain, and an uncontrollable desire for food. Some¬ 
times such attacks occur immediately after a large meal. The attack may 
■be relieved by a small amount of food, while at oilier times enormous quan¬ 
tities may be taken. In obstinate cases gastritis, atony, and dilatation fre¬ 
quently .result from the abuse of the stomach. 

4 ItiUii ?'— ebsence of the sense of satiety. This condition is commonly 
associated with bulimia and polyphagia, but not always. The patient always 
feels “empty.” There are usually other well-marked manifestations of hys¬ 
teria or neurasthenia. 

^QorexyiJfjtrvosa .—This condition, which is a manifestation of a neurotic 
temperamentfis' discussed subsequently under the general heading of Hysteria. 

Treatment of Neuroses of the Stomach. —The most important part of the 
treatment of nervous dyspepsia is often that directed toward the improvement 
of the general physical and mental condition of the patient. The possibility 
that the symptoms may be of reflex origin should be borne in mind. A large 
proportion of cases of nervous dyspepsia are dependent upon mental and physi¬ 
cal exhaustion or worry, and a vacation or a change of scene will often accom¬ 
plish what years of treatment at home have failed to do. The manner of life 
of the patient should be investigated and a proper amount of physical exercise 
in the open air insisted upon. 'I’his alone will in some cases be sufficient to 
cause the disappearance of the symptoms. 

Many cases of nervous dyspepsia with marked neurasthenic or hysterical 
symptoms do well on the Weir Mitchell treatment, and in obstinate forms it 
should be given a thorough trial. The most striking results arc perhaps seen 
in the case of anorexia nervosa, which will be referred to subsequently. It is 
also of value in nervous vomiting. 

T ti rnrdinr. tpasm care should be taken to cat slowly, to avoid swallowing 
too large morsels or irritating substances. The methodical introduction of 
thick sounds may be of vulue. 

The treatment in atony of the stomach should be similar to that adopted 
in moderate dilatation—the administration of small quantities of food at 
frequent intervals; the limitation of the fluids, which should also be taken 
in small amounts at a time; lavage. Strychnine in full doses may be of value. 

In the distressing cases of hyperacidity, in addition to the treatment of 
the general neurotic condition, alkalies must be employed either in the form 
of magnesia or bicarbonate of soda. These should be given in large doses 
and at the height of digestion. The burning acid eructations may be ro¬ 
ll OYfidjn this way. The diet should be mainly albuminous, and should be 
administered in a non-irritating form. Stimulating condiments and a co o 
should be avoided. Starches, should be sparingly allowed, and only in most 
digestible forms. Fats, are fairly well borne. 

_■ the patient to a strictly meaLdiet is a valuable procedure in many 
yspepsia ^ssociated with hyperacidity. The meqt should be taken 


va aes ot d yspe p sia associated witn nyperacuuijr. “•-t' , . , 7. , , 

either iraw or; if an insuperable objection exists to this, very slightly cooked. 
It is best given finely minced or grated on stale bread. An ample dietary is 
3 i ounces (100 grammes) of meat, two medium slices of stale bread, and an 
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ounce (30 grammes) of butter. This may be taken three times a day with 
a glass of Apollinaris water, soda water, or, what is just as satisfactory^, spring 
water. TheJtuid should not be taken too cold. Special care should be taken 
in the examination of the meat to guard against tape-worm infection, but 
suitable instructions on this point can be given. This is sufficient for an 
adult man, and* many obstinate cases yield satisfactorily to a month or six 
weeks of this treatment, after which time the less readily digested articles of 
food may be gradually added to the dietary. 

In supersecretion the usd of the stomach-tube is of the greatest value. In 
the periodical form it should be used as soon as the attack begins. The 
stomach may be washed with alkaline solutions or solutions of nitrate of 
silver, 1 to 1,000, may be used. Where this is impracticable the taking of 
albuminous food may give relief. One of my patients used to have by his 
bedside two hard-boiled eggs, by the eating of which nocturnal attacks were 
alleviated. Alkalies in large doses are also indicated. 

In cases of continued supersecretion there is usually atony and dilatation. 
The diet here should be much as in superacidity, but should be administered 
in smaller quantities at frequent intervals. Lavage with alkaline solutions 
on wit h nitrate of silver is of great value. To relieTtrpain large quantities of 
b icarb onate of soda or magnesia should be given at the height of digestion. 

In~su5acidiiy a carefully regulated, easily, digestible mixed diet, not too 
rich in albuminoids, is advisable. Bitter tonics before meals are sometimes 
of-value.y In acjiplio gastrica the use of predigested foods and of hydrochloric 
acid in full doses may be of assistance. 

: In marked hypercesthcsia, beside the treatment of the general condition, 
nitrate of silver m doses of gr. -J-.j, taken in K iij-yj iv of water on an empty 
stomach, is advised by Rosenheim. 

In some instances rectal feeding may have to be resorted to. 

' Thg_gaatralgia, if very severe, requires morphia, which is best adminis¬ 
tered subcutaneously in combination with atropia. In the milder attacks the 
combination of morphia (gr. 1) with cocaine and belladonna is recommended 
by Ewald. The greatest caution should, however, be exercised in these cases 
in the use of the hypodermic syringe, it is preferable, if opium is necessary, 
to give it by the mouth, and not to let the patient know the character of lie 
drug. Chloroform, in from 10- to 20-drop doses, or Hoffman’s anodyne fill 
sometimes allay the severe pains. The general condition should receive carafol 
attention, and in many cases the attacks recur until the health is restored ty 
change of air with the prolonged use of arsenic. If there is anaemia ironmay 
Ee given freely. Nitrate of silver in doses of gr. J to $ in a large claret-glass 
of water taken on an empty stomach is useful in some cases. 

1 There are forms of nervous dyspepsia occurring in-women. who axe often 
well nourished and with a good color, yet who suffer—particularly at night— 
with flatulency and abdominal distress. The sleep may be quiet and undis¬ 
turbed for two or three hours, after which they are aroused with painful 
sensations in the abdomen and eructations. The appetite and digestion may 
appear to be normal. Constipation is, however, usually present. In many 
of these patients the condition seems rather intestinal dyspepsia, and the 
distress is due to the accumulation of gases, the result of excessive putrefac- 
tipn. The.fats, s tarch es, mi d sugar s should.be restricted. A diastase ferment 
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j yjap wwmea useful. The flatulency may lie treated by the methods above 
• Naphthalin, salicylate of bismuth, and salol have been, rccom- 
Imstxm. Some of these cases obtain relief from thorough irrigation of the 
color* at bedtime. 

The treatment of anorexia nervosa is described subsequently. 


Q. DISEASES OF THE INTESTINES. 

I. DISEASES OF T HE INTESTINES ASSOCIATED 
WITH DIABBHCEA 

Catakhhai Enteritis; Diarrhoea. 

In the classification of catarrhal enteritis the anatomical divisions of the 
uowel have been too closely followed, and a duodenitis, jejunitis, ileitis, typhli¬ 
tis, colitis, and proctitis have been recognized; whereas in a majority of cases 
the entire intestinal tract, to a greater or lesser extent, is involved, sometimes 
the small most intensely, sometimes the. large bowel; but during life it may 
be quite impossible to say which portion is specially affected. 

Etiology.—The causes may be either ptimoxy or s^gotidai'y. Among the 
causes of jjrim aru catarrhal enteritis are: (a) Improper food, one of the most 
frequent, especially in children, in whom it follows overeating, or tire ingestion 
of hniip a.. f ruit. In some individuals special articles of diet will always pro¬ 
ducer-slight diarrhoea, which may not be due to a catarrh of. the mucosa, but 
toJncrfigged. peristalsis induced by the offending material. (£) Yaxicnaiciic 
silhfifauces. Many of the organic poisons,. such as those produced in the de¬ 
composition of milk and articles of food, excite the most intense intestinal 
catarrh. Certain inorganic substances, as arsenic and mercury, act in the 
same way. (£) Changes in the weather. A. fall in the temperature of from 
twenty..to.thirty, degrees, particularly in the spring or autumn, may induce— 
how, it is difficult to say—an acute diarrhoea. We speak of this as a catarrhal 
process, the result of cold or of chill. Qa. lhc.other hand, the diarrhocal dis- 
eaaag.pf children are associated in a very special way with the excessive heat 
of jammer months. (<4- Changes in the constitution of the intestinal secre¬ 
tions'. We know too little about the succus entericus to be able to speak of 
influences induced by change in its quantity or quality. It has long been 
held that andacieafiein the amount of bile poured into the bowel might excite 
a diarrhoea; hence the term bilious diarrhoea, so frequently used by the older 
writers. Possibly there are conditions in which an excessive amount of bile 
poured into the intestine, increasing the peristalsis, and hurrying on the 
contents *but the opposite state, a scanty secretion, by favoring the natural 
fcrnn atoti ve processes, mueh more commonly causes an intestinal catarrh. 
AbseaeflLfifJthe pancreatic secretion from the intestine has been associated in 
certain cases with a fatty diar rhoea. (^) Nervous influences. It is by no 
tneans^dear how mental states act upon the bowels, and yet it is an old and 
trustworthy observation, which every-day experience confirms, that the mental 
state may profoundly affect the intestinal canal. These influences should not 
properly be considered under catarrhal processes, as they result simply, from 
88 
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increased jieristalsid or increased accretion, and are usually dcscriltcd under 
the heading newQua-diarrhoea. In children it frequently follows fright. It is 
common, too, in adults as a result of emotional disturbances. Ganatatt men¬ 
tions a surgeon who always before an important operation had watery diar¬ 
rhoea. In hysterical women it is Been as an occasional occurrence, due to 
transient excitement, or as a chronic, protracted diarrhoea, which may last 
for months or even years. 

Among the secondary causes of intestinal catarrh may be mentioned: (a) 
Infectious dise ases. Dysentery, cholera, typhoid fever, pyasmia, sejdjQjjmia, 
tjjheieulasis, and pneumonia are occasionally associated with piFestinal catarrh 
In dysentery and typhoid fever the ulceration is in part responsible for the 
catarrhal condition, but in cholera it is probably a direct influence of the 
bacilli or of the toxic materials produced by them. (Ji) The extension ot 
inflammatory processes from adjacent parts. Thus, in peritonitis, catarrhal 
swelling and increased secretion are always present in the mucosa. In cases 
of invagination, hernia, tuberculous or cancerous ulceration, catarrhal proc¬ 
esses are common. (&) Circulatory disturbances cause a catarrhal enteritis, 
usually of a very chronic character. This is common in diseas es of the. liver, 
such as cirrhosis, and in chronic affections of the heart and lungs—all condi¬ 
tions, in fact, which produce engorgement of the terminal branches of the 
portal vessels, (d) In the cachectic conditions met with in cancer, profound 
anaemia, Addison’s disease, and Bright’s disease intestinal catarrh may occur 
as a terminal event. 

Morbid Anatomy.—Changes in the mucous membrane are not always visi¬ 
ble, and in cases in which, during life, the symptoms of intestinal catarrh 
have been marked, neither redness, swelling, nor increased secretion—the three 
signs usually laid down as characteristic of catarrhal inflammation—may be 
present post mortem. It is rare to see the mucous membrane injected; more 
compionly it is pale and covered with mucus. In the upper part of the small 
intestine the tips of the valvulse conniventes may be deeply injected. Even in 
extreme grades of portal obstruction intense hypersemia is not often seen. 
The entire mucosa may be softened and infiltrated, the lining epithelium 
swollen, or even shed, and appearing as large flakes among the intestinal 
contents. This is, no doubt, a post-mortem change. The lymph follicles are 
almost always swollen, particularly in children. The P”y°r’° patch 00 may 
be prominent and the solitary follicles in the large and small bowel may stand 
out with distinctness and present in the centres little erosions, the so-called 
fojligular ulcers. This may Iks a striking feature in the intestine in all forms 
of catarrhal enteritis in children, quite irrespective of the intensity of (he 
diarrhoea. 

When the process is more chronic the mucosa is firmer, in some instances 
thickened, in others distinctly thinned, and the villi and follicles present a 
slaty pigmentation. 

Symptoms. — Acut e and chronic forms may be recognized. The important 
symptom of both is diarrhoea, which, in the majority of instances, is the sole 
indication of this condition. It is not to be supposed that diarrhoea is invari¬ 
ably caused by, or associated with, catarrhal enteritis, as it may be produced 
by nerrons and other influences. It is probable that catarrh of-ihe. jejunum 
may exist without any - diarrhoea; indeed, it is a very common circumstance 
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<tgf find post' mortem a catarrhal state of the small bowel in persons who have 
4 o*t had diarrhoea during life. .The stools vary extremely in character. The 
color depends upon the amount of bile with which they are mixed, and they 
may be of a dark or blackish brown, or of a light-yellow, or even of a grayish- 
s hlte tint. < The consistence is" usually very thin and watery, but in some 
instances tho stools arc pultaceous like thin gruel. -.Portion^ of undigested 
food can often be seen (lienteric diarrhoea), and flakes of yellowish-brown 
mucus. . Microscopically there are innumerable micro-organisms, epithelium 
and mucous cells, crystals of phosphate of lime, oxalate of lime, and occasion¬ 
ally cholosterin and Charcot’s crystals. 

Pain in the abdomen is usually present in the acute catarrhal enteritis, 
particularly when due to food. It is of a colicky character, and when the 
colon is involved there may be tenesmus. More or less tympanites exists, and 
there are gurgling noises or borborygmi, due to the rapid passage of fluid and 
gas from one part to another. In the very acute attacks there may be vomit¬ 
ing. Fever is not, as a rule, present, but there may be a slight elevation of 
one or two degrees. The appetite is lost, there is intense thirst, and the 
tongue is dry and coated. In very acute cases, when the quantity of fluid 
lost is great and the pain excessive, there may be collapse symptoms. The 
number of evacuations varies from four or live to twenty or more in the 
course of the day. The attack lasts for two or three days, or may be prolonged 


for a week or ten days. 

Chronic catarrh of . the bowels may follow the acute form, or may come on 
gradually as an independent affection or as a sequence of obstruction in the 
portaLcirculation. It is c hara cterized by diarrhoea, with- or without colic. 
The dejections vary; when the small bowel is chiefly involved the diarrluca 
is afLa lieftterie character, and when the colon is affected the stools arc thin 
and mixed with much mucus. A special form of mucous diarrhcca will be 
mbsequently described. The general nutrition in these chronic cases is 
rrreatly disturbed; there limy be much loss of flesh and great pallor lhe 
patients arc 'inclincd to suffer from low spirits, or hypochondriasis may develop. 

Diagnosis.—It is important, in tho first place, to determine, if possible 
whether the large or small bowel is chiefly affected. - In catarrh of the small 
b owel the djuxluea-is less marked, the pains are of a colicky character, bor¬ 
borygmi are not so frequent, the faices usually contain portions of fowl, and 
are more yellowish-green or grayish-yellow and flocculent and do not contain 
much mucus. -When the large intestine is at fault there may be nojajn 
whatever, as in thTcatarrli of the large intestine associated with tuberculosis 
and Bright’s disease. When present, the pains are most intense and, if the 
lower portion of the bowel is involved, there may be marked Jqnssaus. lhe 
stools have a uniform soupy consistence; they are grayish in co or an g* 
lar throughout, with here and there flakes of mucus, or they may contain 

the diagnosis of duodenitis ^n 

be made. It is usually associated with acute gastritis and t P^ 
extends into the bile-duct, with jaundice. Neither jejumtis nor ileitis can 

disorder, 3 commonly met with in children between the ages of one and 



500 


DISEASES OF THE DIGESTIVE SYSTEM. 


five, characterized by the occurrence of pale, loose stools, not unlike grtfel or 
oatmeal porridge. They are balky, not watery , yeasty, frothy, and extremely 
offensive. The affection has received various names, such as 
diarrhim chvlaM i. It is not associated with tuberculous or other h#$ditaiy 
disease. IjCbegins insidiously and there are progressive. wasting, Weakness, 
and pallor. The belly becomes doughy and inelastic. There is often? flatu¬ 
lency. Fever is usually absent. The disease is lingering -antf a'fatal termina¬ 
tion is common. So far nothing is known of the pathology of the disease. 
Ulceration of the intestines has been met with, but it is not constant 

Sprue or Psilosis. —A remarkable disease of the tropics, characterized by 
“ a peculiar, inflamed, superficially ulcerated, exceedingly sensitive condition 
of the mucous membrane of the tongue and mouth; great wasting and anrc- 
mia; pale, copious, and often loose, frequent, and frothy fermenting stools; 
very generally by more or less diarrhoea; and also by a marked tendency to 
relapse” (Manson).’ 

It is very prevalent in India, China, and Java. Nothing definite is known 
as to its cause. 

When fully established the chief.symptoms are a disturbed condition of 
the bowels, pale, yeasty-looking stools, a raw, bare, sore condition of the 
tongue, mouth, and gullet, sometimes with actual superficial ulceration. With 
these gastro-intestinal symptoms there are associated amemia and general wast¬ 
ing. It is very chronic with numerous relapses. There are no characteristic 
anatomical changes. There are usually ulcers in the colon, and the French 
think it is a form of dysentery. 

Manson recommends rest and a milk diet as curative in a large proportion 
of .the cases. The monograph by Thin and the article by Manson in Allbutt’? 
System give very full descriptions of the disease. 

Diphthehitxc oh Choupous Enteeitis. 

A Croupous or diphtheritic inflammation of the mucosa of the small and 
large intestines occurs most-frequently as a secondary proeess in the 

infectious diseases— pneumo nia, pyajmia in its various forms, and typhoic 
fever ; (b) as a terminal process in many chronic affections, such as Bright’: 
dftgase, ci rrhosis o fjlmJiveT or c qpcer : and (c) as an effect of certain poison 
pr-marcury, lead, and arsenic. 

There are thxee...different anatomical pictures. Ia one. group of cases tin 
mucosa presents on the top of the folds a thin grayish-yellow diphtherih 
exudate situated upon a deeply congested base.f_In some cases all grades ma; 
be seen between the thinnest film of superficial necrosis and involvement o 
the entire thickness of the mucosa, tin .the colon similar transversely arrange* 
ateas pf necrosis are seen situated upon hypertemie patches, and it may b 
here much more extensive and involve a large portion of the membrane. Ther 
may be most extensive inflammation without any involvement of the-solitar 
follicles of the large or small bowel. 

2- In-A.-aecond- group of cases the membrane has rather a croupous chiractci 
It is grayish-white in color, mo k re flake-like and extensive, limited, perhup 
to the cecum .or to a portion of the colon; thus, in several cases of pneunioni 
I found this flaky adherent false membrane, in one instance forming patch 
1 to'fl cm. in diameter, which in form were not unlike rnpia crusts. 
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F p * third group the affection is really a follicular, enteritis, involving the 
j glitary glands, which are swolle n and cupped with an area of diphtheritic 
nfeerSMI 8r are in a state of suppuration. Follicular ulcers are common in this 
form. The disease may run its course without any symptoms, and the condi¬ 
tion is unexpectedly met with post mortem. I n L nthar,. instances there are 
dhundtasa, paia^hut not-often tenesmus or the passage of blood-stained mucus. 
T n the. lQ»C_eases the intestinal symptoms may be very marked, but in the 
terminal colitis of the fevers and of constitutional affections the symptoms 
are often trifling. 

The ulcerative colitis of chronic disease may bo only a terminal event in 
these diphtheritic processes. 

F IT L1!G mo nous Enteritis. 

As an independent affection this is excessively rare, even less frequent 
than its counterpart in the stomach. It is seen occasionally in connection 
with_ifliiigsMCeption, strangulated hernia, and chronic obstruction. Apart 
from these conditions it occurs most frequently in the duodenum, and leads 
'o suppuration in the submucosa and abscess formation. Except when asso- 
:iated with hernia or intussusception the affection can not be diagnosed. The 
ymptoms usually resemble those of peritonitis. 

Ulcerative Enteritis. 

In addition to the specific ulcers of tuberculosis, syphilis, and typhoid 
fever, the following forms of ulceration occur in the bowels: 

(a) Follicular Ulceration. —As previously mentioned, this is met with very 
xirnmonly,in the diarrhoeal diseases of children, and also in the secondary 
jr terminal inflammations in many fevers and constitutional disorders. The 
ulcers are small, punched out, with sharply cut edges, and they arc usually 
limited to the follicles. With this form may be placed the catarrhal ulcers 
if some writers. 

(!;) stercoral ulcers, which occur in long standing eases of'constipation. 
Very remarkable indeed are the cases in which the sacculi of the colon become 
filled with rounded small scybala, some of which produce distinct ulcers in 
the mucous membrane. The fecal masses may have lime salts deposited in 
them, and thus form little enteroliths. 

(c) Simple Ulcerative Colitis. —This affection, which elinieally_.k charac- 
terized-hy diarrhoea, is often regarded wrongly as a form of dysentery. It is 
not a very uncommon affection, and is most frequently met with in men 
above the middle period of life. The ulceration may be very extensive, so 
that a large proportion of the mucosa is removed. The lumen of the colon 
is.sometimes greatly increased, and the muscular walls hypertrophied. There 
are instances in which the bowel is contracted. Frequently the remnants of 
the mucosa are very dark, even black, and there may be polypoid outgrowths 
between the ulcers. , u 

These cases rarely come under observation at the outset, ana it is difficult 
to speak of the mode of origin. They are characterized- by WoJ T B fR a flt .a 
1^^ |^ nTI n f n dTitntnrir "hirPft*" - There isiysrely blood ot_pus 
ifi thsL&totik j Constipation may alternate with the diarrhma. There is usu- 
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ally great impairment of nutrition, and the pafients get weak and- sallow. 
Perforation occasionally occurs. 

The disease may prove fatal, or it may pass on and become chronic. The 
affection was not very infrequent at the Philadelphia Hospital, and though 
the disease bears some resemblance to dysentery, it is to be separated from it. 
Some of the cflses which wc have learned to recognize as amoebic dysentery 
resemble this form very closely: An excellent description of it is given by 
Hale White in Allbutt’s System. Tho ulcerative colitis mot with in institu¬ 
tions, such as that described by Gemmel, of the Lancaster Asylum, seems to 
be a true dysentery. Dickinson has described what lie calls n'lmmiimirffcnlrrrm 
tWfTof the bowels hi raws- of- contracted kidney. 

(d) Ulceration from External Perforation. —This may result from the 
erosion of new growths or, more commonly, from localized peritonitis with 
abscess formation and perforation of the bowel. This is met with most fre¬ 
quently in tuberculous peritonitis, but it may occur in the abscess which 
follows perforation of the -appendix or suppurative or gangrenous pancreatitis. 
Fatal haemorrhage may result from tho perforation. 

(e) Cancerous Ulcers. —In very rare instances of multiple cancer or sar¬ 
coma the submucous nodules break down and ulcerate. In one case the ileurr 
contained eight or ten sarcomatous ulcers secondary to an extensive sarcomr 
in the neighborhood of the shoulder-joint. 

( f) Occasionally a solitary ulcer is met with in the eaxmm or colon, wlm-1 
may lead to perforation. Two instances of ulcer of the caecum, both with 
perforation, have come under my observation, and in one instance a simple 
ulcer of the colon perforated and led to fatal peritonitis. 

Diagnosis of Intestinal Ulcers,— iAs a rule, diarrhuea is present in all cases, 
but exceptionally there may be extensive ulceration, particularly in the small 
bowel, without diarrhoea. Very limited ulceration in the colon may be asso¬ 
ciated with frequent stools. The character of the dejections is of great im¬ 
portance. Pus, shreds of tissue, and blood are the most valuable indications. 
Eus o ccurs most frequently .in connection with ulcers in the large intestine, 
but when the bowel alone is involved the amount is rarely great, and the 
passage of any quantity of pure pus is an indieationJiat it has come from 
without, most commonly from the rupture of a pericoecal abscess, or in women 
of an a bscess..of. the broad ligament. Pus may also be present in cancer of 
the bowel^ or it may be due to local disease in the rectum. A purulent mucus 
may be present in the stools in cases of ulcer, but it has not the same diag¬ 
nostic value. The swollen, sago-like masses of mucus which are believed by 
some to indicate follicular ulceration are met with also in mucous colitis- 
'.Haemorrhage is an important and valuable symptom of ulcer of tho bowel, 
particularly if profuse. It occurs under so many conditions that taken alone 
it may not Ire specially significant, but with other coexisting circumstances 
it may be the most important indication of all. 

&’’ Fragmen ts of tissue are occasionally found in the stools in ulcer, particu- 
larly In the extensive and rapid sloughing in dysenteric processes./‘Definite 
portions.of mucosa, shreds of connective tissue, and even bits of the muscular 
coat may be found. < Pain occurs in many cases, either of a diffuse, colicky 
character, or sometimes, in the ulcer of the colon, very limited and well 
defined. 
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'-'Perforation is an accident liable to happen when the ulcer extends deeply. 
In the small bowel it leads to a localized or general peritonitis. In the large 
intestine, too, a fatal peritonitis may Tcsult, or if perforation takes place in 
the posterior wall of the ascending or descending colon, the production of a 
large abscess cavity in the retro-peritonseum. In a case at the University Hos¬ 
pital, Philadelphia, there was a perforation at the splenic flexure of the colon 
1. with an abscess containing air and pus—a condition of subphrenic pyo-pneu- 
^thorax. 

s iij 

Treatment of the Previous Conditions. 


(a) Acute Dyspeptic Diarrhoea. —All solid food should be withheld. If 
vomiting is present ice may be given, and small quantities of milk and soda 
water may be taken. If the attack has followed the eating of large quanti¬ 
ties of indigestible malerial, castor oil or calomel is advisable, but is not neces¬ 
sary if the patient has been freely purged. If the pain is severe, 20 drops 
of laudanum and a drachm of spirits of chloroform may be given, or, if the 
colie is very intense, a hypodermic of a quarter of a grain of morphia. It is 
not well to check the diarrhoea unless it is profuse, as it usually stops spon¬ 
taneously within forty-eight hours. If persistent, the aromatic chalk powder 
or largo doses of bismuth (30 to 40 grains) may be given. A small enema 
of starch (2 ounces) with 20 drops of laudanum, every six hours, is a most 
valuable remedy. 

(b) Chronic diarrhoea, including chronic catarrh and ulcerative enteritis. 
It is important, in the first place, to ascertain, if possible, the cause and 
whether ulceration is present or not. So much in treatment depends upon 
the careful examination of the "stools—as to the amount of mucus, the pres¬ 


ence of pus, the occurrence of parasites, and, above all, the slate of digestion 
of the food—that the practitioner should pay special attention to them. Many 
cases simply require- rest in lie d and a restricted dud.- Chronic diarrhoea of 
manyjjjqnths’ or even of several years’ duration may be sometimes cured by 
strict confinement to bed and a diet of boiled milk and albumen water. 

I* In that form in which immediately after eating there is a tendency to 
loose evacuations it is usually found that some one article of diet is at fault. 
The patient should jest for an hour or more after meals. Sometimes this alone 
is sufficient to prevent the occurrence of the diarrhica. fijn those forms which 
depend upon abnormal conditions in the small intestine, either too rapid peris- 
tidsis or faulty fermentative processes, bismuth is indicated. It must he gjvcn 
in large doses—from half a drachm to a drachm three times a day. The 
smaller doses are of little use. Xap MluUifl vPXepurations here do much good, 
given in doses of from 10 to 15 grains (in capsule) four or (no times a day. 
Larger doses may be needed, galoland the salicylate of bismuth may be tried. 

An -e-rtrprpply obstinate and intractable form is the diarrhoea o ys erica 
women A systematic rest cure will be found most advantageous, on 
iqgj y jj f * is not well borne the patient may he fed exclusively on egg acumen. 
The condition seems to be associated in some cases with incron. peris a, 
and in such the Igomides max-do-good. or preparations of opium may >e n 
sary. There are instances which prove most obstinate an rcs |s 
treatment, and the patient may lie greatly reduced. ^phpngc_ot_ajijaa 
surroundings may do more than medicines. 
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pyion and is due to ulceration. Medicines by the mouth are here of little value. 
The stools should be carefully watched and a diet arranged which shall leave 
the smallest possible residue. 1 Boiled o r peptonized milk may be given , but the 
stools should be examined to see whether there is anexcess of foodor of curds. 
If eat i s. as a role, badly borne in these cases. *.The diarrhoea is ^rflttniH 
hy enerr)a j.a. > The starch and laudanum should be tried, but when ulceration 
is present it is better to use astringent injections. AEmmA to .4 pilots pf watin 
water, containing from, half a drachm, to a drachm of nitrate of .ailyej, may 
be used. In the chronic diarrhoea which follows dysentery this is particularly 
advantageous. In giving large injections the patient should be in the dorsal 
position, with the hips elevated, and it is best to allow tho injection to flow 
in gradually from a siphon bag. In this way the entire colon can be irrigated 
and the patient can retain the injection for some time. The silver injections 
may bo very painful, but they arc invaluable in all forms of ulcerative eolifis. 
Acetate, of.lead, boraeic acid, sulphate of copper, sulphate of zinc, and sali¬ 
cylic. acid may be used in 1-per-cent solutions. 

3»- In the intense forms of choleraic diarrhoea’ in adults associated with eon- 
smut vomiting and frequent watery discharges tho patient should be giveh at 
once a hypodermic of a quarter of a grain of morphia, which should be re¬ 
peated in an hour if tho pains return or the purging persists. This gives 
prompt relief, and is often the only medicine needed in the attack. The 
patient should be given stimulants, and, when the vomiting is allayed by 
suitable remedies, small quantities of milk and lime water. 

n. DIARKHCEAL DISEASES IN CHILDREN. 

Children are particularly susceptible to disorders of the alimentary tract. 
Although several forms are recognized, they so often merge tho ono into the 
other that a sharp differentiation is impossible. 

General Etiology.—Certain factors, prodiaposu to -diarrhoea. Aob.—-T he 
largest numl)cr of cases occur just after the nursing period; the lngfujat .mor¬ 
tal ity i s ln the seco nd hal f of the first year, when this period falls in the hot 
weather ; heuce-the- dread of the “ second-summer.” 

Diet .—D iarrhrca ia most frequent in artificially fed babies. Of nineteen 
hundred and forty-three fatal cases collected by I-Iolt, only 3 per cent were 
breast-fed. The recent agitation for pure milk in the large cities has de¬ 
creased materially the number of diarrhoea cases among bottle-fed infants. 

Among fhe poor the bowel pomplaint comes with artificial feeding, ami 
is due either to milk ill suited in quantity or poor in quality or to indigestible 
articles of diet. Very many of the fatal cases have been fed upon condensed 
milk. 

T empbra wbb.—T he relation of the atmospheric temperature to the preva¬ 
lence of the disease in children has long been recognized. The-mortality curve 
begin* to rise in May, increases in June, reaching the maximum in July, and 
^gradually sinks through August and September. The maximum corresponds 
closely with the highest mean temperature, yet we can not regard the heat 
itelf as the direct agent, but only as one of several factors. Thus the mean 
tf8&>erature of June is onlv four or five degrees lower than that of July, and 
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yftiljjja mortality is not more than one-third. Seibert, who lias carefully ana¬ 
lysed the mortality and the temperature month by month in New York for 
tshyears, fails to find a constant relation between the degrees of heat and the 
fhimber of cases of diarrhoea. Neither barometric pressure nor humidity 
40 j$j» to hare any influence. # # 

■ , . ; J ^gyiaatmoQr.—The discovery by Duvall and Bassett, working at the 
lE&lmas Wilson Sanitarium, in the dejecta of children suffering from summer 
apparently identical with the organism shown by Sbiga 
t$ fro the nanap of,epidemic dysentery in Japan, has awakened renewed interest 
in the relation of bacteria to these disorders in children. 


The Rockefeller Institute research (190,1) showed that this organism was 
present in a large number of cases of so-called “ summer diarrhoea.” No in¬ 
stances of cholera infantum were studied. The laboratory studies of Martini 
..and Lentz, Flexner, Hiss, Parke, and others, indicate that £here is a group 
closely allied forms of bacilli differing slightly from the original Shiga 
■ • bacillus in their action on certain sugars and in agglutinating properties. 

The type of organisms most frequently associated with the diarrhoeas of 
.Aildren belongs to the so-called “acid type,” and, unlike the Shiga cultures, 
feqiients mannite with acid production. 

The causal connection of Ibis group of bacteria with all the diarrhoeal dis¬ 
eases of-jchildren has not teen proven. In the hands of some workers they 
have bedn found in the feces of a largo proportion of all cases examined, and 
alsoy-less frequently in the sporadic diarrhoeas occurring throughout the year. 
These organisms are often found in comparatively small numbers, and are 
more easily isolated from mucus or blood-stained stools. rxTligy occur in the 
aqute primary intestinal infection in children, in subacute infection without 
previous-symptoms coincident with or following other acute diseases such as 
measles, pneumonia, etc., and in the terminal intestinal infection following 
makwtsition or qjgiasmus. They have been found in breast-fed infants as 
well as bottle-babies. 


The mode of entrance of the organism has not teen determined. Simul¬ 
taneous outbreaks of many cases in remote parts of a community where there 
can be no common milk supply, and occurrence of the disease in breast- and 
condensed-milk-fed babies, indicates that coj^mUk is not the only conveyer 
of the infection, and points to some common cause, possibly to the water, as 
a means of contamination, although dysentery bacilli have not yet been iso¬ 
lated from city water. 

The importance of other organisms must not be overlooked. The observa¬ 
tions of Escherich showed the remarkable simplicity of^h antfir ia L toft in, the 
int estines of heal thy milk-fed childrepj^bocffnuui lactie arogenes being present 
in the upper portion of the bowel anijgfracterium coli commune in the lower 
bowel, each almost in pure culture. 

When diarrhoea is set up the number and varieties of bacteria are greatly 
increased, although heretofore no forms had been found to bear a constant or 
specific relationship to the diarrhoeal faeces. 

L Certain diarrhoeas in children are apparently iaduned by tha . lactic acid 
organisms in milk^ojhers by jj glon or proteus bacilli, and others, again, ijy the 
^ ^^and other forms; all these bacteria may be associated with the 
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There is considerable evidence to support the view that the destruelhc 
lesions of the intestines may be produced by the streptococcus pyogenes after 
an initial infection with a member of the dysentery group. 

Morbid Anatomy. —In mild cases there may be only a slight catarrhal 
swelling of the mucosa of both small *and large bowel, with •enlargement of 
the lymph follicles. The mucous membrane may be irregularly congested; 
often this is most marked at the summit of the folds. The submucosa is usu¬ 
ally infiltrated with serum and small round cells. In more severe cases ulcera¬ 
tion may take place. The loss of substance begins, usually, in the mucosa, 
over swollen lymph follicles. About the ulcer there is a more or less distinctly 
marked inflammatory zone. The destruction of the tissue is limited to the 
region of the follicles and becomes progressive by the union of several adjoin¬ 
ing ulcers. This process is usually confined to the lower bowel, and may be 
so extensive as to leave only ribtj^ns of intact mucosa. The ulcers never per¬ 
forate. 

Rarely there is a croupous or pseudo-membranous enteritis affecting the 
lower ilium, colon, and rectum. The constant features arc the increased secre¬ 
tion of mucus and the lymphoid hyperplasia. ' The mesenteric glands are en¬ 
larged. The changes in the other organs are neither numerous nor charac¬ 
teristic. 

' Broncho-pneumonia occurs in many cases. The liver is often fatty, the 
spleen may be swollen. Brain lesions are rare; the membranes and substance 
are often anaemic, but meningitis or thrombosis is very uncommon. 


Clinical Forms. 

Acute Intestinal Indigestion. —This form occurs in children of all ages, 
and is associated with improper food. The symptoms often begin abruptly 
with nausea and vomiting, or, especially in stronger children, several hours 
or a day or two after the disturbing diet. The local symptoms are colicky 
pains, moderate tympanites, and diarrhoea. Thfi,s.tpQjs arc fqju^tpjnn in 
tprpp|y-foii T hours: at^ first faxrnl, then, fluid, with, mace or lqaa mucus and 
partic les"from undigested' material. There is no blood. The usual intestinal 
bacteria are found. Occasionally, when there is mucus, dysentery bacilli arc 
present. Thera is always fever. Tf. is rarely very high, and never continues. 
The p ulse may be ra pid and the prostration marked in.Yery.young-o»-w«ik 
children. These symptoms usually subside shortly after the emptying of the 
bowel. 

In weakened infants, or when the treatment has been delayed or the diet 
remains unchanged, this disturbance may lead to more serious conditions. 
Attacks of intestinal indigestion tend to recur. 

Acute Dyspepsia, or Fermentative Diarrhoea. — This form is characterized 
by more severe constitutional symptoms. It may hagin after .an. intestinal 
i ndig nation of several days in _which. .the stools are fluid and offensive, and 
(^Iltain-undigested food and. curds. In other cases the disease sets in 
abruptly with vomiting, griping pains, and fever, which may rapidly reach 
1Q4°-1Q5° F.~ 

Mery nng sy mp toms are usually prominent. ThO-Child iftjrritahle and 
sjaa^ poorly. Convulsions may usher in the acute symptoms or occur later. 
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<in increasing drowsiness, ending in coma, has been noted in many cases. The 
.sfoq{a, Which vary from four to twenty in twenty-four hours, soon lose their 
fteca l char acter and become fluid. Later they consist largely of green or 
translucent; mucus. An occasional fleck of blood is noticed in the mucus, but 
this is never present in large amounts.. 

Microscopically, besides the food residue and mucous strands are a mod¬ 
erate number of leucocytes and red blood-corpuscles. Epithelial cells are' 
found with numerous bacteria. 

The acute symptoms generally pass away in a few days with judicious 
treatment. Eelapses are frequent, following any indiscretion. The attack 
may be the beginning of severe ileo-colitis. 

These gastro-intestinal intoxications are largely confined to the summer 
months and form an important group of the summer diarrhoeas of children. 

Cholera Infantum. —This term should Jc reserved jhn ful minating 
fonn_o f gas tro-intestinal intoxication. The typical cases are rare and form 
only a very small proportion of the diarrhueal diseases of infants. The disease 
sets in with vomiting, which is incessant and is excited by nil attempt to take 
food or drink. The stools are profuse and frequent; at first faical in charac¬ 
ter, brown or yellow in color, and finally thin, serous, and watery. The stools 
first passed arc \cry olTenshe; subsequently they are odorless. The thin, serous 
stools are alkaline. There is fever, but the axillary temperature muy register 
three or more degrees below that of the rectum. From the outset there is 
marked prostration; the eyes are sunken, the features pinched, the fontanelles 
depressed, and the skin has a peculiar ashy pallor. At first restless and ex¬ 
cited, the child subsequently becomes heavy, dull, and listless. The tongue 
is coated at the onset, but subsequently becomes red and dry. As in all 
choleraic conditions, the thirst is insatiable; the pulse is rapid and feeble, and 
toward the end becomes irregular and imperceptible. Death may occur within 
twenty-four hours, with symptoms of collapse and great elevation of the in¬ 
ternal temperature. Before the end the diarrhoea and vomiting may cease. 
In other instances the intense symptoms subside, but the child remains torpid 
and semi-comatose, with lingers clutched, and there may be convulsions. The 
head i^q y fre re tracted and the-respirations interrupted, irregular, and of the 
Cl ieype-Stnl'-es type. The child may remain in this condition for some days 
without any signs of improvement. It was to this group of symptoms jn 
infantilo diarriKpa- -that Marshall Hall gave the term “ hydrencephaloid,” o r 
spurious hydrocephalus. As a rule, no changes in the brain “or officr organs 
are"'Tound. The condition of sclerema is described as a sequel of cholera 
infantum. The skin and subcutaneous tissue becomes hard and firm, and the 
appearance has been compared to that of a half-frozen cadaver. 

No constant organism has been found in these cases. Baginsky considers 
the-disease the result of the action on the system of the poisonous products 
of decomposition encouraged by the various bacteria present—a Faulnm dis¬ 
ease. The clinical picture is that produced by an acute bacterial infection, 
118 in Asiatic cholera. 

rrv ''' diagnosis is readily made. There is no other intestinal 
affection in children for which it can be mistaken. The constant vomiting, 
the frequent watery discharges, the collapse symptoms, and the elevated .tem¬ 
perature make an unmistakable clinical picture. The outlook in the majority 
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of_cases is bad, particularly in children artificially fed. * Hyperpyrexia, ex¬ 
treme collapse, and incessant vomiting are the most serious symptoms. 

Ileo-colitis ( Entero-colitis , Inflammatory Diarrhaa ).—In this form ..there 
is evidence of an inflammatory alteration of the intestinal wall, usually the 
lower ileum and large intestine. Several sub-varieties are recognized according 
to the nature and site of the lesions. Many of the cases are grafted ojxifib' 
simple forms above described. The mucous discharges continue, mingjkl with, 
food residue and often streaked with blood. Pus cells are numerous under 
the microscope. The temperature remains elevated or may be remittent. 
After two or three weeks the symptoms gradually subside, the stoolw become 
fewer in number, and the fiscal character returns. 

In other instances tho severe involvement of the intestines seems evident 
within a few hours of the onset, with abdominal pain, vomiting, and fever. 
Blood and pus may be present in nearly every stool. Tenesmus is frequent 
and prolapsus ani is not uncommon. In severe attacks the prostration is 
marked, the tongue is dry, the mouth covered with sordes, and death nfay 
ensue in a few days from profound sepsis, or, if the aeute stage is survived, 
the case may continue desperately ill for weeks, gradually recover, or die from 
asthenia. 

* IfeimmllUgrof large amounts of blood is extremely faro. The-appea«mee 
of blight red .stains on the napkin indicates, usually, ulceration of the lower 
bowel or rectum. When the, blood is dark brown the lesion is in the ileum or 
near the valve. The extent of the ulceration can not be accurately determined 
by the quantity of the blood passed. 

Membranous-colitis is usually only to be distinguished by the discovery 
of the membrane in the rectum through a speculum or in prolapsus, or by 
the passage of a fragment of the membrane in the stools. 

Inflammation of the colon often occurs in marantic infants. It may con¬ 
sist of a catarrhal or follicular inflammation of the lower bowel without 
destructive lesion, and is frequently a terminal infection. 

Ileo-colitis may become chronic and persist for months. The signs of 
active inflammation subside; there is little pain or fever, but more or less 
mucus remains in the stools. The general condition of the child suffers. 
There is a continuous loss in weight; the skin is dry and hangs in folds; 
nervous symptoms are always present. There may be stiffness and contrac¬ 
tion of the extremities, with opisthotonus. The progress of the disease is 
irregular, marked by short periods of improvement. Death is often due to a 
relapse, to asthenia, or to broncho-pneumonia. In many of these cases, both 
acute and chronic, the dysentery bacilli have been found in association with 
other organisms. 

Prevention.—Unquestionably, most of the intestinal disorders of children 
can be prevented. In many of our large cities the mortality from the summer 
diarrhoeas has been greatly reduced by prophylactic measures. 

infant, should have abundance of air-space in the home, with plenty 
of sunlight and fresh air. In hot wea ther, it may be well for him tft..slecp 
out o f doors, day and night. / Ilia clothing must not be too heavy in midsum¬ 
mer; often only a binder and thin dress. This clothing should be altered 
with every ehange of the temperature. The greatest, cleanliness should sur¬ 
round the life of the baby, and the nursing-bottles and nipples are to be 
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(jiSa eatih day ,and kept scrupulously clean. Breast-feeding is continued 


yjET-With bottle-babies, in warm weather, the diet should be reduced 
£#epgth-—i. e., weaker milk mixtures used and more water given. In all 
jjptded communities the milk should be sterilized oa-pasteuiiaed during the 
wyh fl gi .months, and all the water given the baby, either with or between the 
gjgjs&ient, boiled. It is better that a child should be in the country during 
hftdjgp weather, but when this is impossible the various parks in our large 
atiefc-sifford much relief. 


r \ Treatment.—Qaattaiag^ AjjAPlPi kjstt. —Even after the illness has begun, 
nuch- eftn be done by hygienic measures to diminish the severity. t rHinnprt^n f 
iir to M peaflhnre. QLjjMwntmTi is. ofterr followed by a marked imjH’ovemeut in 
Jfjg..child’s condition. The patient must not bo too warmly clad. The tem¬ 
perature may be lowered and nervous symptoms allayed by hydrotherapy. 

S i, warm and cool, are helpful.' Colon irrigations serve the double purpose 
shing the bowel and stimulating the nervous system. They should bo 
given cool when there is much fever. 

Hnn rnrtrlr —In all cases of diarrhoea there is more or less congcstiofl'Wi 
the intestinal mucosa, hypersecretion of mucus, and increased peristalsis ducTa 
part to the irritant action of improper food. In certain forms toxic symptom* 
from the absorption of poisons from the intestinal tract are early noticed. In 
other instances, inflammatory lesions in the wall of the bowel are present. 
The keynote, then, of the treatment is promptness. Nature’s effort to remove 
the disturbing cause should be assisfed, not checked, and care must be taken 
to introduce food that will afford the least pabulum for the disturbing bacteria. 

t Gaaiflicoil, and calomel arc to be preferred as purgatives, especially for 
infants. A^dfachm of the former repeated, if necessary, will usually sweep 
thniatgstinal tract and relieve the irritation. 2Jfhere there is much nausea 


or intestinal fermentation, calomel is indicated. It may be given, in divided 
doses at short intervals until one or two grains have been taken, or until the 
characteristic green stools appear. Very early in the attack^ if ns pisefl-ia .n 
marked sym ptom, nothing relieves so quickly as -gastric4aregfr-witb warm 
wafer, or a weak soda solution when there is much acidity. In older children, 
a large draught of boiled water may be substituted, v In many cases irrigation 
of juhe l ower bowel with large quantities of salt solution flushes the colon, 
rem^mgjte irritating material, and diminishes the absorption of toxins. It 
also reduces the temperature and allays nervous symptoms. The irrigating 
fluid should be cool when there is much fever. The infant is placed in the 
(loraaLposition or turned a little to the left, with hips elevated, and the fluid 
from a fountain syringe, about three feet above the patient, is allowed to flow 
into the rectum through a large soft rubber catheter. Usually about a pint 
can be retained before expulsion. If desired, the catheter can be gently 
pushed into the bowel as it becomes distended with fluid. Two or three quarts 
should be used at one irrigation, which may be repeated several times in 
twenty-four hours if it is beneficial. 

Where there is ulceration of the lower bowel, various astringents, such as 
alum, witch hazel (one or two teaspoonfuls to one quart), silver nitrate, 
1-4,000, or a weak solution of permanganate of potassium, may be used as 
the irrigating fluid. 
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When there, is much loss of fluid from the body or when toxic symptoms 
are marked, infusion of normal salt solution under the skin may be tried. 
One to three hundred ec. of the solution can be readily introduced. This 
. procedure'is not so permanently helpful as it was thought to be spme years 
ago. There is rarely any necessity to transfuse. 

Of the many drugs vaunted as intestinal astringents and antisepticSj-hisr 
mjith, either as aubgajlate or subnitrate, has proven most serviceable. It 
should not be given until the disturbing material has been removed and the 
temperature is falling; then it should be administered in large doses, 5Jo 10 
grains every hour, until there is discoloration of the stools. In some cases 
this may be hastened by lac sulphur in grain doses. O pip m should be very 
sparingly used, and "then only for a specific purpose, to check excessive peri¬ 
stalsis, violent colic, or very numerous passages. It may be given to an in¬ 
fant as Dover’s powders, J-l gr.; or paregoric, 5-10 minims every four 
hours; or morphja, hypodermically, ifo-iV S’"-, when prompt action is,de¬ 
sired. Occasionally it is well to combine it with atropia, rihnr ~ iWp- 
The bowels should not be locked when the stools arc foul or tho temperature 
is high. 

In all cases where there is prostration, stimulants are indicated. Alcohol, 
such as hrftndy nr rfhisfy | to 1 oz. in twenty-four hours in frequent doses, 
diluted six to ten times with water, or, where- there is -much nausea,, cjiam- 
pa^ne with cracked ice, is most helpful. Strychnine, tivrls gr., or (\igi- 
talrn in similar doses, may be indicated. Musk and camphor are also excellent 
stimulants 

Serum Therapy .—Thus far the results of serum therapy have been dis¬ 
appointing, Of 83 cases collected during the summer of 1903 by the Rocke¬ 
feller Institute, there were nojCUiea which could be certainly ascribed to the 
•serum, nor was the mortality, as compared with previous years, appreciably 
lowered by serum prepared from either the so-called acid or alkaline type or 
organism. In nearly all instances, however, in which the serum was given, 
several days had elapsed after the onset of the illness. T *-vrai only in- the 
ysDf..-ea*ly-casas-thal any improvement at all was noticed. It may be that 
an earlier trial will be followed by better results. 

Certainly the marked reduction in the mortality in adult dysentery in 
Jpp m reporte d bv Shiga, should encourage the further trial of this treatment 
in the epidemic-diarrhoea, as no ill effects whatever have been ascribed to its 
use. It is given in J0-40 cc . doses, hypodermically. 

Dibt. —The dietetic management Is of the utmost importance. In acute 
cases'with fever, t ha-mi lk whathw-breast-or cow’s milk, and all its modifica¬ 
tions, must be stopped at once. It is best to give the infant nothing but 
water for several hours, it may be for two or three days, or until the acute 
symptoms subside; a cereal water may thpp he auhgt.itiif/v'l, prfifoy ib ly flPTt T ' n ' 
ized, to which may beatJcfed eggjdhiunen, brfllh^ or beef juice. Preparations 
of broth and beef juice, and occasionally ajajgfcjga, may be given. The time 
at which it is safe to return to a milk diet varies with each case, and no defi¬ 
nite rules can be laid down. It is usually better to defer milk until the tem¬ 
perature is nearly normal. 

If the stools are offensive from proteid ^decomposition,_a diet.consisting 
largely of. aarhfttiyflratee—i. e., ba^gy^wgjer —is„ i ndicated; whereas proteid 
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iet, such as be^f juice and cgg^Uomjcn, is more helpful when the 

a8@g&*»d. 

Experience has shown that the ingredient in the mjlk.tllAt.ia notweUbomc 
■ th a fat : hence skimmed milk, diluted or partially digested, can often be 
it ffiv giv en before diluted whole milk. Whey is often helpful. 

' In Germany, fjnt.tqrpii lk has been widely used in convalescence from intes- 
inal disturbances. 

The various proprietary foods, or condensed milk mixed with water, al- 
hough not to be given over long periods, may be found serviceable in the 
Tadual return of the child to a normal diet. 

In children from three to seven years of age these acute derangements aro 
•arely serious, and usually respond promptly after purgation and restricted 
liet, consisting largely of boiled milk. 

It must be borne in mind that injudicious treatment, either in diet or 
Dedication, may interrupt what otherwise would be a prompt recovery and 
jrjpg on the most serious intestinal lesions. The chronic cases, both in infants 
lid older children, especially those with ileo-colitis and ulceration in the gut, 
present unusual difficulties. Each case must be studied by itself. Fa o d. w lucli 
is .digested- in the upper portion of the intestinal tract is preferable. Milk, 
properly modified with cereal water or predigested, if intelligently prescribed, 
offers the best chance of success. The so-called percentage system of milk 
modification, which enables the physician to alter at will the proportion of 
fat or carbohydrate present in the milk mixture, is of great service in feeding 
these long-standing cases. 

Care must be taken not to over-feed, although occasionally when there is 
persistent anorexia, gavage may be necessary. This is best accomplished 
through a nasaTtube. Some infants will retain food given through a catheter 
when they will vomit the same mixture taken from a bottle. Beef juice or 
one of the beef-peptone preparations is frequently useful. They sho 
always be given with considerable fluid. In a large majority of instances 
ulceration is confined to the large intestine, and can be reached by local 


treatment. . . 

Irrigations which flush the injured surface are of service. They should 

be discontinued if much exhaustion follows; this is rarely the case. 

No very definite results have followed the various astringent preparations 
recommended. Probably warm salt or weak soda solutions are as useful. Sil¬ 
ver nitrate is stimulating and healing where the ulcerations are in the rectum. 
In great local irritation and tenesmus, enemata (2 oz.) of flaxseed or starch, 
with 2 to 5 drops of laudanum, are soothing and beneficial. 

Treatment of Cholera Infantum.—In cholera infantum serious symptoms 
may occur with great rapidity, and here the incessant vomihng and frequeiit 
purging render the administration of remedies extremely difficult. Irr *S at . 
o< »d largo W i. .1 -tto, f *" h “, e ”,”2 

ice-water injections may be used, or a graduated bath As ,n the “ute cho 
eraic diarrhoea of adults, morphia hypodermically is the remedy which gives 
greatest relief and in the conditions of extreme vomiting and purging, with 
^^dtuapse symptoms, this drug alone commands^ si^ 

A child of one year may be given from yi* to A of a gram, to be repeated 
in an honr, and again if not better. 



. 512 


DISEASES OF THE DIGESTIVE SYSTEM. 


In all cases of diarrhoea convalescence requires very careful management 
An infant which has suffered from a severe attack should be especially wat^hec 
throughout the remainder of the hot weather. Fnriagi this ifigif d ; * 
eafa to a 1 M l diet. 

HL APPENDICITIS. 

Inflammation of the vermiform appendix is the most important of' acut 
intestinal disorders. Formerly the “iliac phlegmon” was thought to by dm 
to disease of the caecum—typhlitis—or of the peritoneum covering jfepeij 
tjjph lu: " • but we now know that with rare exceptions the caecum itself is no 
affected, and even the condition formerly described as stercoral typhlitis is h 
reality appendicitis. The history is very fully given in the monograph o 
Kelly and Hurdon, Melier and Dupuytren in France, Addison, Bright, and 
Hodgkin in England, recognized the importance of the appendix, but to 
American physicians and surgeons is largely due the modern appreciation of 
appendicitis as a common and serious disease. The contribution of Fitz in 
1886 served to put the whole question on a rational basis. 

Etiology .—Incidence of the pisease .—In New York, in 1903, there were 
439 deaths,.139 peTmftTionfin England and Wales, in 1003, there were 1,729 
deaths (Tatham), and in Chicago, 140 deaths per million inhabitants. Among 
8,043 deaths in the Boston City Hospital in the decade ending 1901, 179 
(2.2 per cent) were due to appendicitis, which may be taken as the average 
percentage of death in America. This is considerably higher than the Ger¬ 
man figures, which are 0.3 per cent in Vienna (Nothnagel) and 0.5 per cent 
in Munich (Einhom). 

The exciting causes of appendicitis are not always evident. An infection 
is in all probability the essential factor. The lumen of the appendix forms 
a sort of test-tube, in which the fasces lodge and are with difficulty discharged, 
so that the mucosa is liable to injury from, retention of the secretions or from 
-the presence of inspissated fajees or occasionally foreign bodies. In some in¬ 
stances the appendicitis is a local expression of a general infection. Some 
have thought that the great increase in the prevalence of the disease is due 
^ to influenza. By some the pnismanf rbcnrqat.ic fever is believed to be a cause, 
and just as it may excite tonsillitis, so it may eause inflammation of the lym¬ 
phatic tissues of the appendix. It is remarkable, too, that there may be two 
or three cases of appendicitis at the same time in one family. The acute catar¬ 
rhal form may be associated with pneumonia or typhoid fever or any jof the 
acute infections. >< Direct injury, as in straining and heavy lifting, is an occa¬ 
sional cause. 

The bacteriology of the disease is most varied. The bacillus eoli is present 
in a large number of cases, and the pyogenic organisms, particularly the Btrep- 
tococcua pyogenes and the proteus vulgaris. 

Age. —Appendicitis is a disease of young persons. According to Fitz’a 
statistics, more than 60 per cent of the cases occur before the twentieth year; 
according to Einhom’s, 6Q per cent between the sixteenth and thirtieth years. 
It has been met with as early as the seventh week, but it iB rarely seen prior 
to the third year. 

Sex,— It is about equally common in males and in females. 
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Occupation .—Persons whose work necessitates the lifting of heavy weights 
seem more prone to the disease. Trauma plays a very definite role, and in a 
uumjjer of cases the symptoms have followed very closely a fall or a blow. 

-^^discretions in. diet are very prone to bring on an attack, particularly in 
tM'jwumng form of the disease, in which pain in the appendix region not 
^ifieintly follows the eating of indigestible articles of f«pd. 

IpYWieties.—It is not easy to classify the forms of inflammation of the 
jmesl.ix. The following are the most important: 

04 TA 8 KHAI, in which the mucosa only is involved in a mild infec- 
causing swelling, a little oedema, and increased secretion, usually of a 
mncO-pus. This form may give rise to no symptoms whatever, or there may 
bb occasional colicky pains. 

v Acute diffuse appendicitis is more common. There is inflammation 
of the mucosa and thickening of the entire organ, which becomes rigid and 
tense, and the peritoneal surface hypenemic. There may bo erosions of the 
mucosa, or even small ulcers. 

/>- PunpjiENT appendicitis is a more advanced stage of the former. Very 
often the lumen of the tube is obstructed and pus is retained, forming a defi¬ 
nite sac, varying greatly in size. 

- Gangrenous appendicitis is characterized by necrosis, local,or general. 
Most frequently the tip is involved, but a large portion of the organ may be¬ 
come sphacelated, or in rare instances the entire appendix may slough off from 
the cfficum. 


In the acute diffuse, the purulent, or the gangrenous forms perforation 
may take place in one or in several spots. It leads to either a wide-spread 
perit onitis or a localized peritonitis with abscess formation, or very frequently, 
if operation~is not performed, to extensive abscess in the ccecal region—sup¬ 
purative peri-appendicitis. 

■ Chronic appendicitis may follow the acute form, or the process may be 
Blow and gradual from the start. The organ is firm, slightly enlarged, the 
coats thickened, and the mucosa thick and hyperaimic. The lumen may be 
narrowed. In some instances there are foreign bodies or concretions, and 
there may be areas of erosion of the mucous membrane or partial obliteration 
of the lumen. 


Obliterative appendicitis is perhaps the most common form, as it seems 
to be a gradual involution process in many individuals. The tube is thick¬ 
ened, the peritoneal surface smooth; the distal portion of the lumen may be 
entirely obliterated, and gradually the whole organ becomes sclerotic and 
shrunken. 

Fteoal Conoretions. —The lumen of the appendix may contain a mould of 
faces, which can readily be squeezed out. Even while soft the contents of the 
tube may be moulded in two or three sections with rounded ends. Concretions 
—enteroliths, coproliths—-are also common. Of 700 cases of foreign bodies 
there were 45 per cent of fecal concretions (J. F. Mitchell). The enteroliths 
often resemble in shape date-stones. The importance of these concretions is 
shown by the great frequency with which they are found in all acute inflam¬ 
mations of the appendix. , „ 

Foreign Bodies.— Of 1,400 cases of appendicitis collected by J. h. MitcneU 
these were present in 7 per cent; in 28 cases pins were found. It is well to 
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bear in mind that some of the concretions bear a very striking resemblance 
to cherry and date stones. 

Remote Effect*. —The remote effects of perforative appendicitis are inter¬ 
esting. Hsemorrhage may occur. In one of my cases the appendix was ad-' 
herent to the promontory of the sacrum, and the abscess cavity had perfo¬ 
rated in two places into the ileum. Death resulted from profuse hsemorrhage. 
Cases are on record in which the internal iliac artery or the deep circum¬ 
flex iliac artery has been opened. Suppurative pylephlebitis may result from 
inflammation of the mesenteric veins near the perforated appendix. Tho 
appendix may perforate in a hernial sac. Many instances of this have been 
recorded. 

After operation,.thrombosis of the iliac or femoral*veins is not uncommon, 
and sudden death from pulmonary embolism has followed. The leg m°y- ka 
permanently, enlarged. Hernia may occur in the wound. Strangulation of 
the bowel is an occasional sequence. Hecurrence of the symptoms after opera¬ 
tion has been noted, due in some cases to incomplete removal. 

Symptoms. —In a large proportion of all cases of acute appendicitis the 
following symptoms arc present: (1) Sudden pain in the abdomen, usually 
referred to the right iliac fossa; (2) fever, often of moderate grade; (3) 
gastrointestinal disturbance—nausea, vomiting, and frequently constipation; 
(4) tenderness or pain on pressure in the appendix region. 

Pain. —A sudden, v iolent, pain in the abdomen is, according to Kit/,, the 
most, constant; first, decided symptom of perforating inflammation of the «|i- 
psndix, and occurred in 81 per cent of the cases analyzed by him. In fully 
half of the cases it is localized in the right iliac fossa, but it may be central, 
diffuse, but usually in the right half of the abdomen. Even in the cases in 
which the pain is at first not in the appendix region, it is usually felt here 
within thirty-six or forty-eight hours. It may extend toward the perimeum 
or testicle. It is sometimes very sharp and colic-like, and cases have been 
mistaken for nephritic or for biliary colic. Some patients speak of it as a 
sharp, intense pain—serous-membrane pain; others as a dull ache—connective- 
tissue pain. While a very valuable symptom, pain is at the same time one 
of the most misleading. Some of the forms of recurring pain in the appendix 
region Talamon has called appendicular colic. The condition is believed to 
be due to partial occlusion of the lumen, leading to violent and irregular 
peristaltic action of the circular and longitudinal muscles in the expulsion 
of the mucus. 

Fevee. —Fever is ahrays present in the early stage, even in the mildest 
forms, and is a most important feature. J. B. Murphy states that he would 
not operate on a case in which he was confident that no fever had been present 
in the first thirty-six hours of the disease. An initial chill is very rare. The 
fever may be moderate, from 100° to 102°; sometimes in children at the very 
outset the thermometer may register above 103.5.° The thermometer is one 
of the most trustworthy guides in the diagnosis of acute appendicitis. Ap¬ 
pendicular colic of great severity may occur without fever. When a localized 
abscess has formed, and in some very virulent eases of general peritonitis, tin* 
temperature may be normal, but at this stage there are other symptoms which 
indicate the gravity of the situation. The pulse is quickened in proportion' 
to the fever, 
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GUstbo-intestinal Disturbance.—' The tongue is usually furred and 
nnifl t. seldom dry. Nausea and vomiting are symptoms which may be absent, 
fat which are commonly present in the acute perforative cases. The vomiting 
rarely persists beyond the second day in favorable cases. Constipation is the 
rufejbut the attack may set in with diarrhoea, particularly in children. 

■ Looal Signs. —Inspection of the abdomen is at first ne gative: there is 
pp detention, and the iliac fossa; look alike. OiLpalpation there are usually 
from the outset two important signs—namely,' great tension of the right rectus 
muscle, and tenderness or actual pain on deep pressure. The muscular rigidity 
may be so great that a satisfactory examination can not be made without an 
anaesthetic. Myftuppv has called attention to the value of a localized point 
of tenderness on deep pressure, which is situated at the intersection of a line 
drawn from the navel to the anterior superior spine of the ilium, with a 
second, vertically placed, corresponding to the outer edge of the right rectus 
musc le. Firm, deep, continuous pressure with one finger at this spot causes 
pain, often of the most exquisite character. In addition to the tenderness, 
rigidity, and actual pain on deep pressure, there is to bo felt, in a majority 
of the cases,,a p indur ation or swelling. In some cases this is a boggy, ill- 
defined mass in the situation of the ctccum; more commonly the swelling is 
circumscribed and definite, situated in the iliac fossa, two or three fingers’ 
breadth above J’oupart's ligament. Some have been able to feel and roll be¬ 
neath the fingers the thickened appendix. The later the case conics under 
observation the greater the probability of the existence of a well-marked tumor 
mass. It is not to bo forgotten that there may be neither tumor mass nor 
induration to be felt in some of the most intensely virulent cases of perfora¬ 
tive- appendicitis. 

In addition may be mentioned great irritability of the bladder, which I 
have known to lead to the diagnosis of cystitis. It may be a very early symp¬ 
tom. The urine is scanty and often contains albumin and indican. Peptonu¬ 
ria is of no moment, t The attitude is somewhat suggestive, th e^decubitu s is 
dnjHBl r _Bnd th e right le g is semi-ilexed. Examination per rectum, in the early 
stages rarely gives any information of value, unless the appendix lies well 
over the brim of the pelvis, or unless there is a large abscess cavity. Severe 
cases usually show at leucocytosis of 15,000 to 24,000. 

; Albuminuria is common. Sometimes there is an acute nephritis, and Dieu- 
lafoy has described an acute toxic form. ,/He thinks that the kidneys are not 
infrequejiUy-damaged in the disease. 

There are three.possibilities in any case of appendicitis: (1) Gradual, re¬ 
covery. (2) the formation of a local abscess, and (3) general peritonitis. 

Recovery is the rule. Out of 264 cases at St. Thomas’s Hospital with 
the above-mentioned clinical characters, 190 recovered. There are surgeons 
who nlftim that the getting well in these cases does not mean much; that the 
p ftfrlflTiifl jiqyQ recurrences- and are constantly liable to the graver accidents of 
the-dieease. This, I feel sure, is an unduly dark picture. 

In a cw which i s proceeding to recovery the pain lessens at the end of 
thajeconi or th i rd day, the temperature falls, the tongue becomes cleaner, 
the vomiting ceases, the local tenderness is less marked, and the bowels are 
moved. By the end of a week the acute symptoms have subsided. Ax ri dura¬ 
tion or an actual am all tumor mass from the size of a walnut to that of an 
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egg may persist—a condition which leaves the patients very liable to a recur¬ 
rence. So liable is the attack to recur that a special variety of relapsing 
appendicitis is described. 

Local Abscess Formation. —As a result of ulceration and perforation, 
sometimes following the necrosis, rarely as a sequence of the diffuse appendi¬ 
citis, the patient'has the train of symptoms above described; but at the end 
of the first week the loeal features persist or become aggravated. The course 
of the disease may be indeed so acute that by the end of the fourth or fifth 
day there is an extensive area of induration in the right iliac fossa, with great 
tenderness, and operations have shown that even at this very early date an 
abscess cavity may have formed. Though as a rule ttje fever becomes aggra¬ 
vated with the onset of suppuration, tins is not alirays the case. Tip* ty n 
most im portant elements in the diagnosis of abscess formation are th^gradual 
increase oT the local tumor and yiie aggravation of the general symptoms. 
Nowadays, when operation is so frequent, we have opportunities of seeing the 
abscess in various stages of development. Quite early the pus may lie between 
the csccum and the coils of the ileum, with the general peritonaeum shut off 
by fibrin, or there is a sero-fibrinous exudate with a slight amount of pus 
between the lower coils of the ileum. The abscess cavity may be small and 
lie on the psoas muscle, or at the edge of the promontory of the sacrum, and 
never reach a palpable size. The sac, when larger, may be roofed in by the 
small bowel and present irregular processes and pockets leading in different 
directions. In larger collections in the iliac fossa the roof is generally formed 
by the abdominal wall. Some of the most important of the localized abscesses 
are those which are situated entirely within the pelvis. The various directions 
and positions into which the abscess may pass or perforate have already been 
referred to under morbid anatomy, but it may be here mentioned again that, 
left alone, it may discharge externally, or burrow in various directions, or be 
emptied through the rectum, vagina, or bladder. Death may be caused by 
septicaemia, by perforation into an artery or vein, or by pylephlebitis. 

General Peritonitis. —This may be caused by direct perforation of the 
appendix and general infection of the peritonaeum before any delimiting in¬ 
flammation is excited. In a second group of cases there has been an attempt 
at localizing the infective process, but it fails, and the general peritonaeum 
becomes involved. In a third group of cases a localized focus of suppuration 
exists about an inflamed appendix, and from this perforation takes place. 

Death in appendicitis due usually to general peritonitis. 

The gravity of apptmaix disease lies in the fact that from the very outset 
the peritonaeum may be infected; the initial symptoms of pain, with nausea 
and vomiting, fever, and local tenderness, present in all cases, may indicate 
ia wide-spread infection of this membrane. The onset is usually sudden, the 
pain diffuse, not always localized in the right iliac fossa, but it is not so much 
the character as the greater intensity of the symptoms from the outset that 
makes one suspicious of. a.general peritonitis. Abdominal distention, diffuse 
tenderness, and gbsence of abdominal movements are the most trustworthy 
local signs, but they are not really so trustworthy as the general symptoms- 
The* initial nausea and vomiting persist, the pulse becomes more rapid, the 
tongue is dry, the urine scanty. In very acute cases, by the end of twenty-four 
hours the abdomen may be^Mended. By the th ird a nd fourth_days the 
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cjf^sieal picture of a general peritonitis is well established —«■ an d 

signless fthdomen. a rapid 4 mlre, a dry.,,tongue, do rsal, dpcu hitus with the 
kpea yiraw n up, and an anxious, pinched, HypicMiiflJftcies. Unfortunately, 
the lehooeyte count gives little aid. 

Fever is an uncertain element. It is usually present at first, but if the 
physician does not see the case until the third or fourth day he should not 
be deceived by a temperature below 100.5°. The pulse is really a better indi¬ 
cation than the temperature. One rarely has any doubt on the third or 
fourth day whether or not peritonitis exists, but it must be acknowledged that 
there arc exceptions which trouble the judgment not a little. While on the 
one hand, without suggestive symptoms, a laparotomy has disclosed an unex¬ 
pected general peritonitis, on the other, with severe constitutional symptoms 
and apparently characteristic local signs, the peritonaeum has been found 
smooth. 

TViapnnsis. —Appendicitis is by far the most common inflammatory con- 
ition, not only in the ca'cal region, but in the abdomen generally in persons 
aider thirty. The surgeons have taught us that, almost without exception, 
udden pain in the right iliac fossa, with fever and localized tenderness, with 
ir withou t, tumor, means appendix disease. There arc certain diseases of the 
bdominal organs characterized by pain which are apt to be confounded with 
ippendicitis. j Bjjjatjucolic, kiduy.colic, and the colicky pains,at, the men- 
trual period in women have in some cases to be most carefully considered. 

diseases of the tubes andfyelvic peritonitis may simulate appendicitis very 
ilosely, but the history and llie local examination under ether should in most 
iases enable the practitioner to reach a diagnosis. 1 have seen several cases 
mpposed to be recurring appendicitis which proved to be tubo-ovarian disease. 

The Dietl’s crises in floating kidney have been mistaken for appendicitis. 

. Both intussusception and internal strangulation may present very similar 
iymptoms7 and if the patient is only seen at the later stages, when there is 
liffuse peritonitis and great tympany, the features may be almost identical. 
Fae cal v omiting, which is common in obstruction, is never seen in appendicitis, 
and in children the marked tenesmus and bloody btools are important signs 
af intussusception. It is not often difficult to decide when the cases arc seen 
early and when the history is clour, hut mistakes have been made by surgeons 


of the first rank. 

Acute luemorrliagic pancreatitis may also produce symptoms very like 
those of'aJpOTcttrs" with general peritonitis. The relation of typhoid lever 
and .appendicitis is interesting. The gastro-intestinlRymptoms, particularly 
the pain and the fever, may at the onset suggest appendicitis. Operations have 
been comparatively frequent. In the second and third weeks of typhoid fever 
perforation of the” appendix may occur, and occasionally late in the convales¬ 
cence perforation of an unhealed ulcer of the appendix. 

There is a well-marked appendicular hypochondriasis. Through the per¬ 
nicious influence of the daily press, appendicitis has become a sort of fad, and 
the physician has often to deal with patients who have alums a fixed ffiea 
that they have the disease. The worst cases of this class winch 1 have seen 
have been in members of our profession, and 1 know of at least on^nstanee 
in which a perfectly normal appendix was removed. The question really has 
its ludicrous side. A weU-kJTphysician in a Western city havmg one night 
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a bellyache, and feeling convinced that his appendix had perforated^ sum- 
moned a surgeon, who quickly removed the supposed offender! 

Hysteria way.. of ..course simulate appendicitis very closely, and it may 
require a very keen judgment to make a diagnosis. 

{f Mucous colitis with entcralgia in nervous women is sometimes mistaken 
for appendicitis* In two instances of the kind I have prevented proposed 
operation, and I have heard of cases in which the appendix has been re- ' 
moved. 

ji- Eerinephritic and perieaeeal abscess from perforation of ulcer, either sim¬ 
ple or cancerous, and circumscribed peritonitis in this region from other 
causes, can rarely be differentiated until an exploratsry incision is made. 

Chronic obliterative appendicitis can not always be, differentiated from the 
perforative form, and in intensity of pain, severity of symptoms, and, in rare 
instances, even in the production of peritonitis, the two may be identical, 
i Briefly stated, localized pain in the right iliac fossa, with or without in- 
jduration or tumor, the existence of MeBurney’s tender point, fever, furred 
longue, vomiting, with constipation or diarr^ijpn, fndiiyiteappendicitis. The 
joccurrence of general peritonitis is suggested by increase and diffusion of the 
jabdominal pain, tympanites (as a rule). marked, aggravation of the eoastitu- 
jtional symptoms, particularly elevation of fever and increased rapidity of the 
ajulse. Obliteration of hepatic dulness is rarely present, as the peritonaeum 
In these cases docs not often contain gas. 

Prognosis.—While we can not overestimate the gravity of certain forms 
of appendicitis, it is well to recognize that a largo proportion of all cases 
recover. It is the element of uncertainty in individual cases 'fehich has given 
such an impetus to the surgical treatment of the disease. That an inflamed 
appendix may heal perfectly, even after perforation, is shown by instances 
(post mortem) of obliterated tubes firmly imbedded in old scar tissue. In 
1903, in England and Wales, appendicitis was assigned as a cause of 1,729 
deaths, as compared with 1,244 and 1,485 in the preceding two years. The 
mortality has been increasing of late years in spite of the earlier and better 
'surgery. Hawkins attributes this to an increased severity of- the disease. The 
mortality in the hands of surgeons ranges from 2 to 11 per cent, varying with 
the variety and the stage of the disease at which operation is performed. 

Treatment. —Gradually the profession lias learned to recognize that appen¬ 
dicitis is a surgical disease. In hospital practice the eases should be admitted 
directly to the surgical wards. Many lives are lost by temporizing. The 
general practitioner doefe well to remember—whether his leanings be towari 
the conservative or the radical methods of treatment—that the surgeon is oftei 
called too late, never too early. 

There is no medicinal treatment of appendicitis. There are remedie 
which will allay the pain, but there arc none capable in any way of controllm; 
the course of the disease. IjssLin-bcd, a light diet, nieasures. di.rcc ted_ to alia 
the vomiting—upon these all are agreed. The prac.tieejlLiji.ying opium i 
some form in appendicitis and peritonitis is almost universal with jihysiciaiv. 
Surgeons, on the other hand, almost unanimously condemn the practice, t 
obscuring the clinical picture and tending to give a false sense of security; an 
since they control the situation, I think we shoul^—deferring in this matti 
to their judgment—not give opium, and tr ust to the. persistant-uaMif n 
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oc&lly—to ,£c]^£V£— yjc. pain. General opinion among the beat surgeons is, I 
telieve, o pposed to the u se of saline purges 

Operation is indicated in all cases of acute inflammatory trouble in the 
itecal region, whether tumor is present or not, when the general symptoms 
ire severe, and when atjlie end of forty-eight hours, or even earlier, the 
’eiitures of the case point to a progressive lesion. The mortality from early 
iperation under these circumstances is very slight. 

In recurring appendicitis, when the attacks are of such severity and fre¬ 
quency as seriously to interrupt the patient’s occupation, the mortality in the 
rands of capable operators is very small. 

IV. INTESTINAL OBSTRUCTION. 

Intestinal obstruction may be caused by strangulation, intussusception 
twists, a nd kno ts, strictures and tumors, and by abnormal contents. 

Etiology and Pathology.— (a) Stiunoulation. —This is the most fre- 
uent cause of acute obstruciion, and occurred in 34 per cent of the 295 cases 
nalyzed by Fitz, and in 35 per cent of the 1,134 cases of Loichtenstern. Of 
he 101 cases of strangulation in Fitz's table, which has the special value of 
aving been carefully selected from the literature since 1880, the following 
/ere the causes:; Adhesions, 63; vitelline remains, 21; adherent appendix, 6; 
lesenteric and omental slits, G; peritoneal pouches and openings, 3; adherent 
ube, lj peduncular tumor, 1. The bands and adhesions result, in a majority 
f cases, from former peritonitis. A number of instances have been reported 
ollowing operations upon the pelvic organs in women. The strangulation 
nay be recent and due to adhesion of the bowel to the abdominal wound or 
. coil may be caught between the pedicle of a tumor and the pelvic wall. Such 
uses arc only too common. Late occlusion after recovery from the operation 
s due to bands and adhesions. 

The vitelline remains are represented by Meckel’s diverticulum, which 
‘orms a finger-like projection from the ileum, usually within eighteen inches 
>f the ilco-caxml valve. Tt is a remnant of the omphalo-mesentcric duct, 
■hrough which, in the early embryo, the intestine communicated with the 
rolk-sac. The end, though commonly free, may be attached to the abdominal 
wall near the navel, or to the mesentery, and a ring is thus formed through 
ivhich the gut may pass. 

Seventy per cent of the eases of obstruction from strangulation occur in 
males; 40 per cent of all the cases occur between the ages of fifteen.and thirty 
fears. In 90 per cent of the cases of obstruction from these causes the site 
of the trouble is in thc small bowel; the position of the strangulated portion 
was in the right iliac fossa in 67 per cent of the cases, and in the lower abdo¬ 
men in 83 per cent. 

(6) Intussusception. —In this condition one portion of the intestine slips 
into an adjacent portion, forming an invagination or intussusception. The 
two portions make a cylindrical tumor, which varies in length from a half- 
inch to a foot or more. The condition is always a descending intussusception, 
®nd as the process proceeds, the middle and inner layers increase at the ex¬ 
pense of the outer layer. A^ intussusception consists of three layers of bowel; 
i^e oujgjjnost, known as the intussuscipiens, or receiving layer; a middle or 
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retnming-layer; and the innermost or entering layer. The student can obtain 
a dear idea of the arrangement by making the end of a glove-finger pass ifii'to 
the lower portion. The actual condition can be very clearly studied in the 
post-mortem invaginations which are so common in the small bowel of chil¬ 
dren. In the statistics of Fits, 93 of 295 cases of acute intestinal obstruction 
were due to thi^ cause. Of these, 52 were in males and 27 in females. - The 
cases are most common in early life, 34 per cent under one year and 66 per 
cent under the tenth year. Of 103 cases in children, nearly 50 per cent 
occurred in the fourth, fifth, and sixth months (Wiggin). No definite causes 
could be assigned in 42 of the cases; in the others diarrhoea or habitual con¬ 
stipation had existed. 

The-site of the invagination varies. Wc may reffegnize (1) an iUn-rmcnl 
when the ileo-ca?cal valve descends into the colon. There are cases in which 
this is so extensive that the valve has been felt per rectum. This form oc¬ 
curred in 75 per cent of the cases; in 89 per cent of Wiggin’s collected cases. 
In the ileo-colic the lower part of the ileum passes through ,the ileo-csecal valve. 
(2) The iieaCin which the ileum is alone involved. (3) $he colic, in which 
it is confined to the large intestine. And (4)' coliqp-reclal. In which the color 
and rectum are involved. . 

Irregular peristalsis is the essential cause of intussusception. Nothnagcl 
found in the localized peristalsis caused by the farad ic current that it was 
not the descent of one portion into the other, but’the drawing up of the 
receiving layer by contraction of the longitudinal coat* Intagination maj 
follow any limited, sudden, and severe peristalsis. 

In the postmortem examination, in a base of death from intussusception 
the condition is very characteristic. Peritonitis may be preset or an acuti 
injection of the serous membrane. When death occurs early; as it may d( 
from shock, there is little to be seen. The portion of bowel Effected is largi 
and thick, and forms an elongated tumor with a curved outline. T he pa rt: 
are swotien and congested, owing to the constriction of the mesentery betweci 
the layers. The entire mass may be of a deep livid-red color. In very recen 
‘processes there is only congestion, and perhaps a thin layer of lymph, and tin 
intussusception can be reduced, but when it has lasted for a few days, lympl 
is thrown out, the layers are glued together, and the entering portion of tin 
gut can not be withdrawn. 

The anatomical condition accounts for the presence of the tumor, whirl 
exists in two-thirds of all cases; and the engorgement, which results from th 
compression of the mesenteric vessels, explains the frequent occurrence o 
blood in the discharges, which has so important a diagnostic value. If tli 
patient survives, necrosis and sloughing of the invaginated portion may occui 
and if union has taken place between the inner and outer layers, the callin' 
of the gut may be restored and a cure in this way effected. Many cases c 
the kind are on record. In the Museum of the Medical Faculty of the McGii 
University are 17 inches of small intestine, which were passed by a la 1 
who had symptoms of internal strangulation, and who made a complet 
recovery. 

(c) T wists AND R hqtb. —Volvulus or twist occurred in 42 of the 29 
cases (Fitz^ Sixty-eight per cent were in males. It is mdfct frequent lx 
tween the ages of .thirty apd forty. In the great majority of all cases th 
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iriSrt is axial and associated with an unusually long mesentery. In 50 per 
a&t of the cases it was in thtLligmoid flexure. The next most common situa- 
ion is about the csecum, which may be twisted upon its axis or bent upon 
:self. As a rule, in volvulus the loop of bowel is simply twisted upon its long 
xis, and the portions at the end of the loop cross each other and so cause the 
trangulation. It occasionally happens that one portion of the;bowel ; s twisted 
baflt Another. 

■ (d) fiXBlQXPBgB AND Tumors.— These are very much less important causes 
if A obstruction, as may be judged by the fact that there are only 15 in- 
itances out of the 295 cases, in I t of which the obstruction occurred in the 
argfijntfistine (Pitz). On the other hand, they are common causes of chronic 
ibstruction. i* 

Lipoma, may occur, growing from the submucosa, and cause intussuseep- 
ion. In a number of cases the tumor has been passed per rectum. S. B. Ward 
ias collected 9 cases. 

The obstruction may result from: (1) Congenital stricture. These are 
exceedingly rare. Much more commonly the condition is that of complete 
Dcclusion, cither fomiing -the imperforate anus or the congenital defect by 
whickJbe_duodcnum is not united to the pylorus. (2) Simple cicatricial 
stenosis, which results from ulceration, tuberculous or syphilitic, more rarely 
from dysentery, and most rarely of all from typhoid ulceration. (5) New 
growths. The malignant strictures are due chiefly to cylindrical epithelioma, 
which forms an annular tumor, most commonly met with in the large bowel, 
about the sigmoid flexure, or the descending colon. Of benign growths, papil¬ 
lomata, adenomata, lipomata, and fibromata occasionally induce obstruction. 
(4) Compression and traction. Tumdpte of neighboring organs, particularly 
of the pelvic viscera, may cause obstruction by adhesion and traction; more 
rarely, a coil, such as the sigmoid flexure, filled with fames, compresses and 
obstructs a neighboring coil. In the healing of tuberculous peritonitis the 
contraction of the thick exudate may cause compression and narrowing of 
the coils. 

1st Atojohmat. Oomtck ts —Foreign bodies, such as fruit stones, coins, 
pins, needles, or false teeth, are occasionally swallowed accidentally, or by 
lunatics on purpose. Bound worms may become rolled into a tangled mass 
and cause obstruction. In reality, however, the majority of foreign bodies, 
such as coins, buttons, and pins, swallowed by children, cause no inconve¬ 
nience whatever, but in a day ot two are found in the stools. Occasionally such 
a foreign body as a pin will pass through the oesophagus and will be found 
lodged in some adjacent organ, as in the heart (Peabody), or a barley ear 
rosy reach the liver (Dock). 

Medicin es, such as'magnesia or -iismuth, have been known to accumulate 
in the bowels and produce obstruction, but in the great majority of the cases 
the condition is caused by ^g all-sto nes, or.t enteroliths. Of 44 cases, in 
23 the obstruction was by gall-stones, in 19 bv faces, and in 2 by enteroliths. 
Obstruction by faeces mav happen at any period of life. As mentioned when 
speaking of dilatation of the colon, it may occur in young children and persist 
for weeks. T n foc al accumulation the laTgc bowel may roach an enormous 
siz e and ( fly ff Hlt**"* 11 become very hard. The retained masses may be chan¬ 
neled, and small quantities of faecal matter are passed until a mass too large 
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fntora the l umen and; .canses-obstruction. There may be very few symfptoE 
as the condition may be borne for weeks or even for months. 

Obstruction by gall-stones is not very infrequent, as may be gathered frc 
the fact that 23 cases were reported in the literature in eight years. Eighte 
of these were in women and 5 in men. In six-sevenths of the cases it oecurr 
after...thft.fiftieth year. The obstruction is usually, in the ileo-cajcal.regio 
but it may be in the duodenum. These large solitary gall-stones nlcert: 
t hroug h the gall-bladder, usually into the small intestine, occasionally into 1 
colon. In the latter case they rarely cause obstruction. Courvoisier has a 
lected 131 cases in the literature. 

Enteroliths may be formed of masses of hair, more commonly of tftq p hr 
phates of lime and magnesia, with a nucleus form®-of a foreign body Or 
hardened fasces. Nearly every museum possesses specimens of this kind. Th< 
are not so common in men as in ruminants, anft, as indicated in Pita’s stati 
tics, are very rare causes of obstruction. ^ 

Symptoms.— (a) Acute Obstruction- —* HonstiBati on.‘ p ain in the abd 
men, and vomitin g are the three important symfjtopis.if'J^in Bets., in car 
and may come .on abruptly while the patient is talking or, more commonl 
during the jKjrfornuincc of some action. It is at $rst colicky in character, b: 
subsequently it becomes continuous and very intense. ' Vomiting follov 
quickly and is a constant and most distressing symptom. At first the contcn 
of .the ..stomach are voided, and then greenish, bile-s tfcneil material, and sooi 
in cases of acute and permanent obstruction, the material voiced is a browi 
ish-black liquid, with a distinctly faecal odor. This sequence of gastric, biliou 
and, finally, stfircoraceous vomiting k pe ftiaps the most impietant diagnost 
feature of acute obstruction.' The dflpnp&tion may be absolute, without tl 
discharge of either fasces or gas. Very often the contents of The bowel belo 
the stricture are discharged. . Distention of the abdomen ustfally occurs, an 
when the large bowel is involved it is extreme. On the other hand, if th 
obstruction is high up in the small intestine, there may be very slight tympan; 
At first the abdomen is not painful, but subsequently it may become acutel 
tender. 

The constitutional symptoms from the outset are severe. The face is palli 
and. anxious, and finally collapse symptoms supervene. /T he e yes becom 
sunken, the', features pinched, and the skin is covered with a cold, damm 
sweat. -The pulse becomes rapid and feeble. There may bo no fever; th 
axillary temperature is often subnormal. The tongue is diy and parched aru 
the thirst is incessant. The urine is high-colored, scanty, and there may b 
suppression, particularly when the obstruction is high up in the bowel. Thi 
is probably due to the constant vomiting and the small amount of liquid whicl 
is absorbed. The ease terminates as a rule in from three to six days. In som 
instances the patient dies from shock or sinks into coma. ' A leucocytosi’s o 
76,000 or 80,000 per c. mm. may be present. 

(tjon, there is aJiistory .QUong^tanding-constipation. There may have beef 

;discharge of mucus, or in some instances the. faecal masses have been.chuu 
aeled, and so have allowed the contents of the upper portion of the bowel if 
pass through. In elderly persons this is not infrequent; but examination 
either per. rectum or externally, in the course of the colon^will reveal tb( 
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presence of hard scybalous masses. There may be retention of faeces for weeks 
without exciting serious symptoms. In other instances there are. Vomiting, 
jiy-tha abdomen, gradual distention, and finally the ejucta become faical. 


dened masses may excite an intense colitis or even peritonitis. 

In atricture, whether cicatricial or cancerous, the symptoms of obstruction 
are very diverse. Constipation gradually comes on, is extremely variable, and 
|t be months or even years before there is complete obstruction. There 
are transient attacks, in which from some cause the faices accumulate above 
the stricture, the intestine becomes greatly distended, and in the swollen 
abdomen the coils can be seen in aelivc peristalsis. In such attacks there may 
be vomiting, but it is vary rarely of a faecal character. In the majority of 
these cases the general nSalth is seriously impaired; the patient gradually be¬ 
comes aspnic and emaciate^ and finally, in an attack in which the obstruc¬ 
tion is complete, death occurs with all the features of acute occlusion or the 
case may be prolonged for teil or twelve days. 

Diagnosis. —(akTnjJSriUAiiON or the Obstruction. —Hernia must bo 
excluded, which is Dy norneam always easy, as fatal obstruction may occur 
from-ihe involvement of a'very limited portion of the gut in the external ring 
or jpjh&jobturator foramdh. Mistakes from both of these causes ltavc come 
under my observation; they were cases in which it was impossible to make a 
diagnosis other than aqote obstruction. Timely operation would have saved 
both lives. A thorough rectal and, in women, a vaginal examination should 
be made, which will give important information as to the condition of the 
pelvic and rectal contents, particularly in cases of intussusception, in which 
;the descending*howel can sometimes 1 J»jEelt. In cases of obstruction high up 
the empty coils sink into the pelvis ancRan there be detected. Rectal explora¬ 
tion with the entire hand is of doubtful value. In the inspection of the abdo- 
mpn there are important indications, as the special pro mi ne n ce in certain 
regions, the occurrence of well-defined masses, and the presence of hypertro¬ 
phied cfliln iti onfi vp pnn'stnIsis John Wyllio has called attention to the great 
value in diagnosis of the “patterns of abdominal tumidity.” * ' In obstruction 
of the lower end of the large intestine not only may the horseshoe of the 
colon stand out plainly, when the bowel is in rigid spasm, but even the pouches 
of the gut may be seen.; When the caecum or lower end of the ileum is ob¬ 
structed the tumidity is in the .lower central region, and during spasm tlie, ( 
coils of the small bowel may stand out prominently, one above the other either 
obliquely or transversely placed—the so-called “ ladder pattern. In obstruc- 
tion of the duodenum or jejunum there may only be slight distention of the 
upper part of the abdomen, associated usually with rapid collapse and anuria. 

In-the ileum and caecum the distention is more in the central portion of 
tha abdnmen; the vomiting is distinctly faecal and occurs early. In obstruc¬ 
tion of the colon, tympanites is much more extensive and general, lencsmus 
in more common, with the passage of ffiijfius and blood. The cnuxse is 
quifik, the cp jjflp se does UftL supervene ,$ 0 . rapidly, and the urinary seeretwn 

u taSfHftSass. -1— nt™« 0 » - a 

accurately localized, but in others it is very uncertain. Digital examination 


Edinburgh Hospital Reports, voL it 
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of the rectum should first be made. The rectal tube maythjeuJie.pBflged,Mt 
it is impossible to get beyond the sigmoid flexure. In the use of the rigfiMubfe 
there is danger of perforation of the bowel in the neighborhood of a stricture. 
The quantity of fluid which can be passed into the large intestine should be 
estimated. The capacity of the large bowel is about six quarts. Wiggin ad¬ 
vises about a pint and a half from a height of three feet for an infant. To 
thoroughly irrigate the bowel tho patient should be chloroformed and should 
lie on the back or on the side—best on the back, with the hips elevated. Treves 
suggests that the ca)eal region should be auscultated during the passage of the 
fluid. 'For diagnostic purposes the rectum may be in Hated,-either by the bel- 
lowa-or by the use of bicarbonate of soda and tartar acid. In certain cases 
these measures give important indications as to the s^ption of the obstruction 
in the large bowel. 

(6) Natubk of the Obstruction. —This is often difficult, not infre¬ 
quently impossible, to determine. Slrangulqtio0is not common in very early 
life. In many instances there have been,previous aWack^f"abdominal pain, 
or there are etiological factors which give ajflcw,JhidJ- *#d peritonitis or 
operation on the pelvic viscera. Neither the nor 'the character of the 
pain gives us any information. In rare instanQgs^bausea and vomiting may 
be absent. The vomiting usually becomes faecal from the th^ftl to the fifth 
day. A tumor is not common in strangulation, an&|ras present in only one- 
fifth of the cases. Fever is not of diagnostic value. yy 

Intussusception is an affection of childhood, and is^pf all fbl!hs of inteqpl 
obstruction the one most readily diagnosed. The presence of .tumor, bloody 
stoo ls, and tenesm us are the important^agtbjs. The tumor is mually sausage- 
shaped and felt i n the region of the transverse colon. It exists in 66 of 93 
cases. It became evident the first day in more than one-thi©! of the cases, 
on the second day in more than one-fourth, and on the third day in more than 
one-fifth. Blood in the stools occurs in at least three-fifths of the cases, either 
spontaneously or following the use of an enema. The blood may be mixed 
with mucus. Tenesmus is present in one-third of the cases. J&oal-mguiixig 
is not .very, common and was present in only 12 of the 93 instances. Abdom¬ 
inal tympany is a symptom of slight importance, occurring in only one-third 
of the cases. 

yjhudus can rarely be diagnosed. The frequency with which it involves 
the sigmoid flexure is to be borne in mind. The passage of a flexible tube 
or injecting fluids might in these cases give valuable indications. 

Ifljmil obstruction the condition is usually clear, as the fteees can be 
felt per rectum and also in the distended colon. Faecal vomiting, tympany, 
abdominal pain, nausea, and vomiting arc late and are not so constant. In 
obstruction by gall-stone a few of the cases gave a previous history of gall¬ 
stone colic. Jaundice was present in only 2 of the 23 cases. Pain and vomit¬ 
ing, as a rule, occur early and are seyere, and faecal vomiting is present in 
two-thirds of the cases. A tumor is rarely evident. 

(c) DiAOHQsia. F ROM oth e r C on bitions.— /Acute enteritis with great re¬ 
laxation of the intestinal coils, vomiting, and pain may be mistaken for 
obstruction. In an autopsy on a case of this kind the small and large bowels 
were intensely .inflamed, relaxed, sodden, and enormously ^distended. The 
symptoms .were those of acute obstruction, but the intestine was free from 
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ditodenum to rectum. Of late years many instances hare been reported in 
wlndjgESatce^flJnllowin g disease , of the appendix has been mistaken for 
acute obstruction. The intense vomiting, the general tympany and abdominal 
t end e rn e ss , and in some instances the suddouifiaLof .ihmnnset are very decep¬ 
tive, and in two cases which have come under my notice the symptoms pointed 
very strongly to internal strangulation. In appendix disease the temperature 
is more frequently elevated, the vomiting is never faecal, and in many cases 
there is a history of previous attacks in the cmeal region, j Acute haemorrhagic 
pancreatitis may produce symptoms which simulate closely intestinal obstruc¬ 
tion. ' A boy was admitted to the Johns Hopkins Hospital with a history of 
obstinate vomiting, intense abdominal pain, gradually increasing tympany, 
and no passage for serial days. Ilis condition seemed serious and he was 
transferred at once to the surgical wards. At the ope rati on the coils were 
found uniformly distended *rnl covered in places with the thinuest film of 
lymph. No obstruction existed, hut there was a tumor-like mass surrounding 
the pancreas, firm, hard,’ and deeply infiltrated with blood. The patient 
improved after the’3>peration aqd recovered completely. 

Tsfia&nea.t.—>£urg,hives should not ho given. For the pain hypodermic 
injections of^morphia are .indicated. , To allay the distressing \oniiting, the 
stomach should.be washed out. Not only is this directly beneficial, but Kuss- 
maul claims fhat the abdominal distention is relieved, the pressure in the 
bowel above the seal; of obstruction is lessened, and the violent peristalsis is 
dhninished. It may be practised three or four times a day, and in some in- 
sfRices has proved beneficial; in others curative. Thorough irrigation of the 
large bowel with injections should be practised, the warm fluid being allowed 
to flow in from a fountain syringe, and the amount carefully estimated. 

Inflation may also be tried, by forcing the air into the rectum with the 
bellows or with" a Davidson's syringe. It is a measure not without risk, as 
instances of rupture of the bowel have been reported. Of 39 cases in children 
treated by inflation or encmata 1G recovered (Wiggin). In cases of acute 
obstruction, surgical measures slioidd be resorted to early. 

For the-tympanites turpentine stupes and hot applications may be ap¬ 
plied; if extreme, the bowel may he punctured with a small aspirator needle. 
In cases of chronic obstruction the diet must be carefully regulated, and opium 
and belladonna are useful for the paroxysmal pains. Enemata should be em¬ 
ployed, and if the obstruction becomes complete, resort must be had to surgical 
m easur es. 


V. CONSTIPATION (Costivenesa) 

Definition. —Retention of fasces from any cause. 

Constipation in Adults. —The causes are varied and may be classed as 
general and local. 

(^nw|yp. Ha naps— (g) Constitutional pecu l iar ities: .Torpidity of th,e bow- «£.- 
els is often a family complaint and is found more often in dark than in fair 
persons. Sedentary habits, particularly in persons who eat too much and 
ne tdMJ.hfi-CaHa of .nature, (r) Certain diseases, such as, anamia.jnqijras- 
thaaia andjhggteriaj chronic affectiona-of the liver^stomach, antkintestines, 
and thqjBCutaSers. Under this heading may appropriately be placed that 
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most injurious of all habits/ drug-talcing, (d) Ei ther a cofl f gfl die t-'mrhir.h 
leaves too much residue, or a diet which leaves too little. 

Local- Causes. —(Weakness of thp abdominal muscles in obesity or nrotn 
ov.CXdi,stention in repeated pregnancies. j. Atony of t he large bo wel from cfopnio 
disease of the mucosa •■■.the presenc e of tumors,.--physiological or pathological, 
pressing upon t]re bowel; <enteritis 57 foreign bodies,-large masses o f pqyty ilq, 
ends strictures of all kinds. An important local ctRise is a fyniy q| tltMsiAon, 
particularly of the muscles of the sigmoid flexure by which the fseces are 
propelled into the rectum. By far the most obstinate form is that associated 
with a contracted state of the bowel, which is sometimes spoken of as-spas¬ 
modic cons tipation. This may be met with in three conditions: First . as a 
sequence of clironic dysentery or ulcerative colitiAjgecondly, in protracted 
cases of hysteria and neurastheniar in women, pw-ticurarly in association with 
uterine disease; and, t hirdly , in very old perwPk often without any definite 
cause. It may be that the sigmoid flexure and~tawer colon are in a condition 
of contraction and spasm, while the transverse:' ^i-^ending parts are in a 
state of atony and dilatation. The most charhcteiauq.jKft of this variety 
is the presence of hard, globular masses, oronorar -$5all and sausage¬ 

like faeces. For interesting studies, with th$XJhy's, of the phenomena of 
constipation see the articles by Hertz in the Lancet, 1908. 

Symptoms.—The most persistent constipation hw weeks 0§ even months 
may exist with fair health. All kinds of evils hpvMpn attributed torpoison- 
ing by the resorption of noxious matters from the tetaidfc faytes—qjmrajjjyp. 
Chlorosis, which Sir Andrew Clark attributed to ftEcaWpoisonihg; is not always 
associated with constipation, and if due td^fhis cause should baAi men, women, 
and children the most common of aH disorders. j,-Debility,-jtaitude, and a 
mental depression are frequent symptoms in constipation, particularly in per¬ 
sons of a nervous temperament. . Headache,-loss of appetiS, and®a furred 
tongue may also occur. Individuals differ extraordinarily in this matter: 
one feels wretched ail day without the accustomed evacuation; another is com¬ 
fortable all the week except on the day on which by purge or enema the bowels 
are relieved. 

When- persistcnt, the accumulation of faeces leads to unpleasant, some 
times serious symptoms, such as r piles,, ulceration of the colony distention oi 
the sacculi,/,perforation,-enteritis, and< occlusion. In women, pressure may 
cause pain at the time of menstruation and a sensation of fulness and die 
tention in the pelvic organs, t Neuralgia of the sacral nerves may be caused 
by an overloaded sigmoid flexure. The fseces collect chiefly in the colon 
Even in extreme grades of constipation it is rare to find dry fseces in tb< 
caecum. The fseces may form large tumors at the hepatic or splenic flexures 
or a sausage-like, doughy mass above, the navel, or an irregular lumpy tumo; 
in the left inguinal region. In jpld persons the sacculi of the colon beconn 
distended and the scybala may remain in them and undergo calcification 
forming enteroliths. 

Tp with prnlnn ged retention the fsecal masses become channeled an< 
diarrhoea may occur for days before the true condition is discovered by recta 
or external examination. Lusomen who have been habitually constipated 
attacks of ^diarrhoea with .nausea and vomiting should excite suspicion an' 
lead to a thorough examination of the large bowel. Fever may occur in thes 
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esses, and Meigs has reported an instance in which Hie condition simulated 
typhoid fever. 

Constipation in infant* is a common and troublesome disorder. The 
ejaggs- are ,congenital, dietetic, and local. There arc instances in which the 
child is constipated from birth and may not have a natural movement for 
years and yet thrive and develop. There are cases of enormous dilatation of 
the large bowel with persistent constipation. The condition appears sometimes 
to be a congenital defect. In some of these patients there may be constricting 
bands, or, as in a case of Cheever’s, a congenital stricture. 

i. Dietetic causes are more common. In sucklings it often arises from an 
unnatural dryness of the. small residue which passes into the colon, and it 
may be very difficult to *ftcide whether the fault is in the mother’s milk or in 
the digestion of the child. Most probably'it is in the latter, as some babies 
may be persistently costive <m natural or artificial foods. Deficiency of fat 
in the milk is believed hy sgme writers to be the cause. In older children 
it is of the greateshimpotitance that regular habits should be enjoined. Care¬ 
lessness on the part ? of'4h^piothgr in this matter often lays the foundation of 
troublesome constipation iu'fcfter life. Impairment of the contractility of tBe 
intestinal wall in consequence'of inflammation, disturbance in the normal 
intestinal secretions, and mechanical obstruction by tumors, twists, and intus¬ 
susception are the chief local causes. 

Treatment. —Much hi ay be done by systematic habits, particularly in the 
young. The^doeire to go to stool should always be granted. Exercise in 
moderation is helpful. *In stout persons and in wolnen with pendulous abdo¬ 
mens the muscles should have the' support of a bandage. •’ Friction or regu¬ 
larly applied massage is invaluable in the more chronic cases. A good substi¬ 
tute is a metaLball weighing from four to six pounds, which may be rolled 
over the abdomen every morning for five or ten minutes. The diet should be 
light, with plenty of. fruit and 'vegetables, particularly salads and tomatoes. 
Oatineal is usually laxative, though not to all; brown bread is better than 
that made from fine white flour. Of liquids, water and aerated mineral waters 
may be taken freely. A tumblerful of cold water on rising, taken slowly, is 
efficacious in many cases. A glass of'hot water at night may also be tried 
alone. A pipe or a cigar after breakfast is with many men an infallible 


remedy. 

' When the condition is not very obstinate it is well to try to relievo it by 
hygienic and dietetic measures. If drugs must be used they should be the 
milder'saline laxatives or the'eompound liquorice powder. . Enemata are often 
necessary, and it is much preferable to employ them early than to constantly 
use purgative pills. Glycerine either in the form of suppository or as a small 
injection is very valuable. Half a drachm of boric acid placed within the 
rectum 1* sometimes efficacious. The injections of tepid water, with or with¬ 
out soap, may be used for a prolonged period with good effect and without 
damage. The patient should be in the dorsal position with the hips elevated, 
and it is best to let the fluid flow in slowly from a fountain syringe. 

- The usual remedies employed are often useless in the constipation asso¬ 
ciated with contracted bowel. A very satisfactory measure is the oJive-oil 
injection as recommended by Kussmaul. The patient lies on the bade wit* 
the hips elevated, and with a cannula and tube from 16 to 20 our s p 
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oil arc allowed to flow slowly (or are injected) into the bowel. The open 
tion should take at least fifteen minutes. This may be repeated every da 
until the intestine is cleared, and subsequently a smaller injection' every fe 1 
days will suffice. 

There are various drugs which are of special service, particularly the com 
bination of ipecacuanha, nux vomica, or belladonna, wife aloes, rhubarb, cok 
cyntli, or podophyllin. Meigs recommends partiAddrly the combination o 
extract of belladonna (gr. T V), extract of nux vomifc'a (gr. J), and extract o 
colocynth (gr. ij), one pill to be taken three times a day. In anaemia anc 
chlorosis, a sulphur confection taken in the morning, and a pill of iron, rhu 


barb, and aloes throughout the day, are very serviceable,. 

In children the indications should be met, as ®bs possible, by hygienic 
and dietetic measures. Tn the constipation of fflcfcjnjjp a change in the diet 
of the mother may be tried, or from one to thjpFteasgogpfuls of cream may 
be given before each nursing. In artificially &d children the top milk with 
the cream should be used. Drinking of water, Ba_r^8lpi|k, or oatmeal water 
will sometimes obviate the difficulty. If la^ati^jp®qjjHied, simple syrup, 
manna, or olive oil may be sufficient. The c$ucti)fpince -oi leap, so often seen 
in nurseries, is sometimes efficacious. Massage £l«W«tho colon may be tried. 
Small injections of cold water may be used. ‘ : Large injeetjins Bhould be 
avoided, if possible. If it is necessary to give«a laxh|ivc by tnsFmouth, castor 


oil or the fluid magnesia is the best. The Mljrfgphrfcatives appear to act by 
increasing the muscular and glandular activity fcPthe towql^If there are 
signs of gastro-intestinal irritation, rhubarb add soefh or gray powder may 
be given. In older children the diet should bo carefully regulated. 


VX ENTEBOPTOSIS (Gtldn&rd’s. Disease). 

Definition. —“ Dropping of the viscera,” visceroptosis, is not a disease, but 
symptom group characterized by looseness of the mesenteric and peritoneal 
lattachments, so that the stomach, the intestines, particularly the transverse 
colon, the liver, the kidneys, and the spleen occupy an abnormally low position 
»in the abdominal cavity. 

Symptoms and Physical Signs. —It is important to recognize two groups 
of cases. In one the splanchnoptosis follows the loss of normal support of 
the abdominal wall in consequence of repeated pregnancies or recurring ascites. 
The condition may be extreme without the slightest distress on the part of 
the patient. 

The _second and more important group occurs usually in young persons, 
who present, with splanchnoptosis, the features of more or less marked neu¬ 
rasthenia. 

Injhe first group inspection of the abdomen shows a veryi relaxed abdom- 
inal wall, and as a rule the, linear albicantes of recurring pregnancies. » Peri¬ 
stalsis of the intestines may be seen, and in extreme cases the outlines of the 
stomach itself with its waves of peristalsis, j} On inflating the stomach with 
carbonip-aeid gas the organ stands out with great prominence, and the lesser 
and greater curvatures are seen, the latter extending perhaps a hand’s breadth 
below the level of the navel, i The waves of peristalsis are feeble and without 
t£e vigor and force of those seen in the stomach dilated from stricture of the 
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pylorus. The condition ot descensus veutriculi with atony is bust studied in 
this.. group of cases. An important point to remember is that it may exist in 
ait extreme grade without symptoms. 

• * |p the other group is embraced a somewhat motley scries of cases, in which, 
with a pronounced nervous, or, as we call it now, neurasthenic basis, there are 
displacements of the viscera with symptoms. The patients arc usually young, 
more frequently women than men, and of spare habit. Tile condition may 
jpjlftw- an, flfnta_illnoaa with, wasting. They complain, as a rule, of dyspepsia, 
r throbbing in the abdomen; and dragging pains or weakness in the back, and 
inability to perform, the usual duties of life. ALJu^cqnmderable jiroportion 
of aH the cases of*neuras(henia present the local features of enteroptosis. 
When preparing "fqr^tjSE examination one notices usually an erythematous 
flushing of the skin; tiro scratch of the nail is followed instantly by a line of 
hypersemia, less ofteh of forked pallor. The pulsation of the abdominal 
aorta is readily seen.-' ' 

On examination df the ''Viscera one finds the following: The stomach is 
below the normal^™,in women who have laced it may be vertically 
placed. The^splafljpng of clapdtage is unusually distinct. After inflation 
with carbonic-acid gasj*)be outlines of the stomach are seen through the thin 
abdominal walls. In dfetreme cases there may be/great dilatation of the stom¬ 
ach, in consequence of obstruction of the pylorus by pressure of the displaced 
right kidney. 

SNephroptgsis, or displacement of the kidney, is one of the most constant 
phenomena in enteroptosis. It is well, perhaps, to distinguish between the 
kidney which .one can just touch on deep inspiration—palpable kidney, one 
■which is freely movable, and whisfc on deep inspiration descends so that one 
can put the fingers of the^mlpatrng hand above it and hold it down, hnd, 
thirdly, a floating kidney, which is entirely outside the costal arch, is easily 
grasped in the hand, readily moved to the middle lino, and low down toward 
the right iliac fossa. I t is held by s ome th at the designation floating kidney 
should be restricted to^ the cases in which there is a meso-nephroh, but this 
is excessively rare, while extreme grades of renal mobility are common. Some 
of the more serious sequences of movable kidney, namely, Dietl’s crises and 
intermittent hydronephrosis, will be considered with diseases of the kidney. 

^Displacement of the liver is very much less common. In thin women 
who have laced the organ is often tilted forward, so that a very large sur¬ 
face of the lobes comes in contact with the abdominal wall; it is a very com¬ 
mon mistake under these circumstances to think that the organ is enlarged. 


Dislocation of the liver itself will bo considered later. 

Mobility of.the spleen is sometimes very marked in enteroptosis. In mi 
extreme grade it may be found in almost any region of the abdomen. It is 
very frequently mistaken for a fibroid or ovarian tumor. A considerable pro¬ 
portion of the cases come first under the care of the gynecologist. 

•> There is usually much relaxation of the mesentery and of the peritoneal 
folds which support the intestines. The colon is displaced downward (QQto- 
tosis l. with consequent kinking at the flexures. The descent may be so low 
that the transverse colon is at the brim of the pelvis. It may indeed be fixed 
or bent in the form of a Y. It is frequently to be felt, as Gltoard states, 
8a a firm cord crossing the abdomen at or below the level of the navel. This 
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kinking may take place not only in the colon, but at the pylorus, where the 
duodenum passes into the jejunum, and where the ileum enters the caecum. 

The explanation of the phenomena accompanying enteroptosis is by no 
means easy. It has been suggested by (llunard and others that overfilling of 
the splanchnic vessels in consequence of displacements and kinking accounts 
for the feelings of exhaustion and general nervousness. .In a large proportion 
of the cases, however, no symptoms occur until aftfr an illness or some pro¬ 
tracted nervous strain. 

Treatment.—In a majority of all cases four indications arc presents To 
treat the existing neurasthenia, to relieve the nervous dyspepsia, to overcome 
the constipation, and to afford mechanical support to the organs. Three of 
these are considered under their appropriate sections* In cases in which the 
enteroptosis has followed loss in weight after an acutfe illness or worries and 
cares, an important indication is to fatten the pstfent. » 

A well-adapted abdominal bandage is one of the most important measures 
in enteroptosis. In many of the milder grades.#t alone suffices. I know of 
no single simple measure which affords relief to distrAsiug symptoms in so 
many cases as the abdominal bandage. It i^best made *01 linen, should fit 
snugly, and should be arranged with straps so ijjat it can not ride up over the 
hips. A special form must be used, as will be'ineniiohed later,; for movable 
kidney. Some of the more aggravated types of enteroptosis are combined 
with such features of neurasthenia that a rigid .JVeir Mitchell treatment is 
indicated. In a few very refractory cases surgical interference may be called 
for. Treves, in Allbutt’s System, records two cases, one in which laparotomy 
was resorted to as a medical measure with.,perfect results. In the other the 
liver was stitched in place, and complete recovery followed. 

And lastly, the physician must be careful in dealing with the subjects 
of enteroptosis not to lay too much stress on the disorder. It is well never 
to tell the patient that a kidney is movable; the symptoms may date from 
a knowledge of the existence of the condition. 


VH. MISCELLANEOUS AFFECTIONS. 

I. Mucous Colitis. 

Known by various names, such as membranous enteritis, tubular diarrhoea, 
mucous colic, and myxoneurosis inteslinalis, this remarkable disease has been 
recognized for several centuries. An exhaustive description of it is given by 
Woodward in vol. ii of the Medical and Surgical Reports of the Civil War. 
The passage of mucus in large quantities from the bowel is met with, first, 
in catarrh of the intestine, due to various causes. It is not uncommon in chil¬ 
dren, and may bo associated with disturbances of digestion and slight colic. 
Secondly, in iocal disease on irritation of the bowel/in cancer of the .colon 
and of the rectum. In tubo-ovarian disease much mucus and slime may be 
passed. Thirdly, true mucous colitis, a secretion neurosis of the large intes¬ 
tine met with particularly in nervous and hysf^pal patients. It is more com¬ 
mon in women than in men. There is an abno rma l secretion of a tenacious 
mucus, which may be slimy and gelatinous, like frog-spawn, or it is passed in 
strings or strips, more rarely as a continuous tubular membrane. I have 
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twice seen this membrane in situ, closely adherent to the mucosa, but capable 
of.Separation without any lesion of the surface. Microscopically the easts are 
mucoid, of a uniform granular ground substance through which there are rem¬ 
nants of cells, some of which have undergone a definite hyaline transformation. 
Triple,phosphate, cholesterin, and fatty crystals are present, and occasionally 
fine, sand-like concretions. I he epithelium of the mucosa sqems to be intact. 

Symptoms. In a hug? proportion of all the cases the subjects are nervous 
in greater or less degree. Some cases have bad hysterical outbreaks, and there 
may be hypochondriasis or melancholia. The patients are self-centred and 
often much womed about the mucous stools. Some of the cases are among 
the most distressing with which we have to deal, invalids of from ten to twenty 
years’ standing, neurast^niic to an extreme degree, with recurring attacks of 
pain and the passage ot large .quantities of mucus or even of intestinal casts. 

In many cases the attacks may come on in paroxysms, associated with 
colicky pains, or occasionally,grises of the greatest severity, so that appendicitis 
may be suspected. ]7j|iotioual disturbances, worry of all sorts, or an error 
in diet may briug'Waivhttack. Constipation is a special feature in many 
eases. Sometimes there are atfSeks of nervous diarrhoea. 

While the disease isylhstinate and distressing, it is rarely serious, though 
Hcrringham states that lie knew of three cases of mucous colitis in which 
death occurred suddenly, in all with great pain in the left side of the abdomen. 
The abdomen itself is rarely distended. There is often a very painful spot 
just between the navel and the left costal border, tender on pressure, and some¬ 
times the paroxysms of pain seem centred in this region. 

Diagnosis.— The diagnosis is rarely doubtful, hut it is important not to 
mistake the membranes for other substances; thus, the external cuticle of 
asparagus and undigested portions of meat or sausage-skins sometimes assume 
forms not unlike mucous casts, hut the microscopical examination will quickly 
differentiate them. Mucous colitis with severe pain may be mistaken for 
appendicitis. 

Treatment.— Drugs arc of little value. It is quite useless to give bismuth 
and so-called intestinal remedies. First the basic neurasthenic state is to he 
dealt with, and this may suffice for a cure. Secondly, daily irrigations of the 
colon through a long tube—one to two pints of warm alkaline fluid. At 
Flombieres, Harrogate, and other spas this treatment is most successfully 
carried out. Thirdly, the coarser sorts of food should be eaten which leave 
a large residue; and, lastly, should these measures fail, the question of open¬ 
ing the colon or irrigating through the appendix may be considered. 

II. Dilatation op the Colon. 

Hale White, in Allbutt’s System, recognizes four groups of eases. In the 
first the distention is entirely gaseous, and occurs not infrequently as a tran¬ 
sient condition. In many cases it has an important influence, inasmuch as 
it may he extreme, pushing up the diaphragm and seriously impairing the 
action of the heart and lungs. H. Fenwick has called attention to this as 
occasionally a cause of sudden heart-failure. 

In the._second group are the cases in which the distention of the colon is 
caused by solid substances, as faecal matter, occasionally by • foreign bodies 
introduced from without, and more rarely by gall-stones. 
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Whep, thirdly, the dilatation is due to an organic obstruction in. iron 
-of the dilated gut, the colon may reach a very large size. These cases ar> 
common enough in malignant tumors and sometimes in volvulus. Dilata 
tion of the sigmoid flexure occurs particularly when this portion of the bowe 
is congenitally very long. In such cases the bowel may be so distended tha 
it occupies the greater part of the abdomen, pushing up the liver and-the dia 
phragm. An acute condition is sometimes caused by a twist in the mesorcolon 
* Fourthly, there are the cases of so-called ideopathic dilatation of the colon 
which occurs most commonly in children. Virchow called it “giant growtl 
of the colon.” While, as a rule, there is no obstruction or narrowing, there maj 
be, as Treves has pointed out, stricture of the sigmoid flexure. In the idio¬ 
pathic chronic form the gut reaches an enormous size«feThe coats may bo hyper¬ 
trophied without evidence of any special organic change in the mucosa-. The 
most remarkable instance lias been reported by Jortnad. The patient, known 
as the “ balloon-man,” aged twenty-three years^t the time of his death, had 
had a distended abdomen from infancy. Post-mortem the colon was found 
as large as that of an ox, the circumference ranging'from 15 to 30 inches. 
The weight with the contents was 17 pounds}’ In' children the symptoms are 
very definite—constipation, as a rule, often protracted and leading to great 
distention, the coils of the bowels forming patterns. This may. be>followed by 
periods of diarrhoea. In several of my cases the child had never-had a natural 
movement. The abdomen is protuberant, particularly in the upper segment, 
soft, and on inspection?,peristalsis may be visible. The condition is, as a rule, 
incurable without surgical interference. In one of my cases good results fol¬ 
lowed the establishment of an artificial arms, but the most brilliant case is that 
reported by Treves, who excised the greater part of the colon, with recovery. 

III. Intestinal Sand. 

“Sable Intestinal.”—There are two groups of cases in which sand-like 
material is passed with the stools. The false, in which it is made up of the 
remains of vegetable food and fruits which have resisted digestion or which 
have become encrusted with earthy salts. True intestinal sand of animal 
origin, gritty fine particles, usually gray, or colorless, sometimes dark. It is 
formed in the bowel and is made up largely of lime salts. In mucous colitis 
this material may be passed at intervals for months. 

IV. Diverticulitis—Perisigmoiditis. 

In the lower part of the descending colon and in the sigmoid flexure 
diverticula occur, sometimes congenital, sometimes acquired, most commonly 
ill women and in association with constipation. Of 81 cases collected by Tell¬ 
ing, 53 were in males. They are prone to- ionn at the-site of the. appendices 
epiploic®. Intestinal .Obstruction, acute gangrene, perforation with the for¬ 
mation .of abscess, peritonitis, vcsico-coljc, .fistula, and me tasta tic suppuration 
are occasional complications, Ia_acutc-cases left-aided, appendicitis is diag¬ 
nosed, while in the chronic cases the mimicry of cancer is very close. The 
cases are more common than we have heretofore supposed. Res^ction -ef the 
affected, portion of the colon has been successfully performed. 
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V. Affections of the Mesentery. 

(1) Haemorrhage (hwmatoma) .—Instances in which the bleeding is confined 
toi the mesenteric tissues are rare; more commonly the condition is associated 
B ffim o rr liagic infiltration of the pancreas and with retroperitoneal hcenior- 
rhage. It occurs in rupture of aneurisms, either of the abdominal aorta or of 
the superior mesenteric artery, in malignant forms of the infectious fevers, as 
small-pox, and, lastly, in individuals in whom no predisposing conditions exist. 

\i) Affections of the Mesenteric Vessels.— (a) Aneurism (see under 
Arteries). 

(6) Embolism ani]> ~Tijhojihosts.— Infarction of the Bowel— When the 
mesenteric vessels are Mocked by emboli or thrombi the condition of infarc¬ 
tion follows in the territory .supplied, uliieli may pass on to gangrene or to 
perforation and peritonitis. Probably the occlusion of small vessels docs not 
produce any symptoms, and flic circulation may be re-established. If the supe¬ 
rior mesenteric artery* is blocked the result is fatal. Endocarditis, arterio¬ 
sclerosis, and 'aneurisui of the .aorta are the important factors in occlusion of 
the arteries. In the vein ft the thrombosis may be primary,-^following infective 
p rocesses jn ftp intestines, particularly about the appendix, or it occurs in 
cafibeCJtifi,^ta^p. f Secondary thrombosis is met with in cirrhosis of the liver, 
syphilis, and-pylephlebitis, or may result from the stasis caused by arterial 
emboli. Jackson, Porter, and Quunby have made an exhaustive study of 30 
Boston cases, and have collected 211 eases. They recognize two groups—acute 
and chronic. In the former (lie upset is sudden, with colic, nausea, vomiting, 
and a bloody diarrhoea, so that tlie picture is one of acute obstruction. The 
abdomen becomes distended and death occurs in collapse within a few days. 
In the chronic eases the onset is insidious, and there may he no symptoms 
referable to the abdomen. Of the 211 cases, G4 per cent were in men. The 
diagnosis is extremely difficult, and the acute cases are usually regarded as 
obstruction. Exploratory operation lias been made in 47 cases, 4 of which 
have recovered. In J. W. Elliot's successful case 48 inches of the bowel were 
resected. In the horse, infarction of the intestine is extremely common in con¬ 
nection with the verminous aneurisms of the mesenteric arteries, and is the 
usual cause of colic in this animal. 

(3) Diseases of the Mesenteric Veins. —Dilatation and sclerosis occur in 
cirrhosis of the liver. In instances of prolonged obstruction there may be 
large saccular dilatations with calcification of the intima, as in a case of oblit¬ 
eration of the vena portal described by me. Suppuration of the mesenteric 
veins is not rare, and occurs usually in connection with pylephlebitis. The 
mesentery may be much swollen and is like a bag of pus, and it is only on 
careful dissection that one sees that the pus is really within channels repre¬ 
senting extremely dilated mesenteric veins. Two of the three cases I have 
seen were in connection with local appendix abscess. 

(4) Disorders of the Chyle Vessels. —Varicose, cavernous, and cystic chy- 
1 angiomata are met with in the mucosa and submucosa of the small intestine, 
occasionally of the stomach. Extravasation of chyle into the mesenteric tissue 
is sometimes seen. Chylous cysts are found. I saw one the size of an egg at 
the root of the mesentery. Bramann records a case in a man aged sixty-three, 
in which a cyst of this kind the size of a child’s head was healed by operation. 
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There is an instance on record of a congenital malformation of the thoraci. 
duct, in which the receptaculum formed a flattened cyst which discharged inti 
the peritonaeum, and a chylous ascitic fluid was withdrawn on several occasions 
Homans, of Boston, reports an extraordinary case of a girl, who from the third 
to the thirteenth year had an enlarged abdomen. Laparotomy showed a-seriei 
of cysts containing clear fluid. They were supposed to be dilated lymph ves¬ 
sels connected with the intestines. 

(5) Cysts of the Mesentery. —Much attention has been directed of late 
years to the occurrence of mesenteric cysts, and the literature which is fully 
given by Dowd (Annals of Surgery, vol. xxxii) is already extensive. They 
may be either dermoid, hydatid, serous, sanguineous, or chylous. They 
occur at any portion of the mesentery, and range from a few inches in diam¬ 
eter to large masses occupying the entire abd^nen. They are frequently 
adherent to the neighboring organs, to the liver, spleen, uterus, and sigmoid 
flexure. « 

The symptoms usually are those of a progressively enlarging tumor_in the 
abdomen. Sometimes a mass develops rapidly, particularly in the haemor¬ 
rhagic forms, iColic and*constipation are present in somc cases. The general 
health, as a rule, is well maintained in spite of the progressive enlargement of 
the abdomen, which is most prominent in the umbilical region Mesenteric 
cysts may persist for many years, even ten or twenty. 

The diagnosis is extremely uncertain, and no single feature is in any way 
distinctive. Augagneur gives three important signs r the great mobility, the 
situation in the middle lino, and the zone of tympany in front of the tumor. 
Of these, the second is the only one which is at all constant, as when the 
tumors are large the mobility disappears, and at this stage the intestines, too, 
are pushed to one side. It is most frequently mistaken for ovarian tumor. 
Movable kidney, hydronephrosis, and cysts of the omentum have also been 
confused with it. In certain instances puncture may be made for diagnostic 
purposes, but it is better to advise laparotomy for the purpose of drainage, 
or, if possible, enucleation may be practised. 


H. DISEASES OP THE LIVER 

L JAUNDICE (Icterus). fa 

. Definition. —Jaundice or icterus is a condition characterized by coloration 

of the skin, mucous membranes, and fluids of the body by the bile-pigment. 

Like albuminuria, jaundice is a symptom and not a disease, and is met 
with in a variety of conditions. 

For a full consideration of the theories of jaundice the reader is referred 
to William Hunter’s article in Allbutt’s System of Medicine. The cases with 
icterus may be divided into three great groups. 

1. Obstructive Jaundice. 

The following classification of the causes of obstructive jaundice is given 
by Murchison: (1) Obstruction by foreign bodies within the dticts, as gall- 
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tell (4) by.ton, d«in g the .rita/jtj 

(5) by prepare on the duct from without, as by tumors of the liver S of 

° r ° raGntl "" ; h y Pressure of enlarged glands 
in the fissures of the liver, and, more rarely, of abdominal* aneurism focal 
accumulation, or the pregnant uterus. ’ 1,Ecal 

According to Kolleston, m these cases of extra-hepatic or obstructive iaun 
fnd the hd?? r \ lm i f® * b , iliary CapilIarie8 - U8Ui % low, becomes increased 
“pUkrii ^ ^ ^ lVmphatiCS ° f thu Hvcr and -t by the s 

To these causes somb add lowering of the blood pressure in the portal sys- 

v!Lk P ti nS1 ° n f lb ° aHlill,cr bil °- duds “ greater than in the blood¬ 
vessels. For this view, however, there is no positive evidence. In this class 

pay perhaps be placed the cases of jaundice from mental shock or depressed 

^ ”1 peristalsis^of the 

GtoiUl Symptoms of Obstrijctiyk Jaundich.—(1) Icterus, or tinlina 
of the sktn and conjunct^ The color ranges from a lemon-yellow in catar- 
T _ .^ jaunJ'cO to a deep olive-green or bronzed hue in permanent obstruction. 
In some instances the color of the skin is greenish black, the so-called “black 
jaundice. Except the central nervous system, the tissues are all stained 

(2) In the more chronic forms pruritus, is a most distressing symptom, 
here is a curious prcicteric itching, which Kiessman thinks is suggestive of 

cancer, but I have seen it most marked in gall-stone cases. Sweating is com- 
ippp and may be curiously localized to the abdomen or to the palms of the 
■A Wen, urticaria, and boils may occur. Xanthoma multiplex is rare, 
unty two cases have occurred under my observation. Usually in the Hat form, 
rarely nodular, they are most common in the eyelids and on the hands and 
feet. They may be very numerous over the whole body. Occasionally the 
tumors are found in the bile duct. After persisting for years they may dis¬ 
appear. In very chronic cases telangiectases develop in the skin, sometimes 
in arge numbers over the body and face, occasionally on the mucous mem¬ 
brane 0 f the tongue and lips, forming patches of a bright red color from 
1 to a cm. in breadth. 

(3) The secretions are colored with bile-pigment. The sweat tinges the 
hnen; the tears and saliva and milk are rarely stained. The expectoration 
la nj). often tinted unless there is inflammation, as when pneumonia coexists 
fh l? und i ce - The urine may contain the pigment before it is apparent in 
1 6 iu ° r con J UIlc ^ va - The color varies from light greenish yellow to a 

black-green. Gmelin’s test is made by allowing five or six drops of urige 
*n a similar amount of common nitric acid to flow together slowly on the 
aiKsce of a white plate. A play of colors is produced—various shades 
01 green, yellow, violet, and red. In cases of jaundice of long standing or 
hibe^t^ 1181 ^ Ullne U8ual, y contains albumin and always bile-stained 

1 u ^ ^^ bile passes into, the intestine. The stools therefore are of a pale 
reb or slatejgray color, and usually very fetid and pasty. The “ clay-color ” 

0 the stools is also in part due to the presence of undigested fat which, 
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according to Muller, may be increased from 7 to 10 per cent, which is normal, 
to 55 or 78.5 per cent. There may be constipation; in many instances, owing 
to decomposition, there is diarrhoea. 

(5) §lQW pul**- The heart’s action may fall to 40, 30, or even to 20 per 

minute. It is particularly noticeable in the cases of catarrhal and recent jaun¬ 
dice, and is not as a rule an unfavorable symptom. Tljia.bradycardia hasbeen 
ascribed to the inhibitory action of the bile salts on the cardiac ganglia. It 
occurs only in the early stages of jaundice. At this time bile acids pass into' 
the blood, but are produced in very small quantities when jaundice is estab¬ 
lished. The respirations may fall to 10 or even to 7 per minute. Xanthopsia, 
or yellow vislbn, may occur. ' 

(6) Haemorrhage. The tendency to bleeding in chronic icterus is a serious 
•feature in some cases. It has been shown that the blood-coagulation .time may 
be much retarded, and instead of from three minutes and a half to four min¬ 
utes and a half we have found it in some cases as late as eleven or twelve min¬ 
utes. This is a point which should be taken account of by surgeons, inasmuch 
as incontrollable haemorrhage is a well-recognized accident in operating upon 
patients with chronic obstructive jaundice. Purpura, large .subcutaneous 
extravasations, more rarely hemorrhages from the mucous membranes, occur 
in protracted jaundice, and in the more severe forms. 

(7) Cerebral symptoms. Irritability, great depression of spirits, or even 
melancholia may be present. In any case 6ft. persistent jaundice special nerv¬ 
ous phenomena may develop and rapidly "jtflbvp fatal—such as sudden coma, 
acute delirium, or convulsions. Usually the patient has a rapiiLpulse, slight 
fever, and a dry tongue, and he passes into the so-called “ typhoid state.” 
These features are not nearly so common in obstructive as in febrile jaundice, 
but they not infrequently terminate a chronic icterus in whatever way pro¬ 
duced. The group of symptoms has been termed cholcemia or, on the supposi¬ 
tion that cholesterin is the poison, cholesteroemia; but its true nature has not 
yet been determined. In some of the cases the symptoms may be due to 
uraemia. 


2. ToxiEMio and Hemolytic Jaundice. 

The term haematogenous jaundice was formerly applied to this group in 
contradistinction to the hepatogenous jaundice, associated with manifest ob¬ 
structive changes in the bile-passages. The toxic jaundice cases are essentially 
obstructive in origin, and it is doubtful whether there are any true non-obstruc¬ 
tive cases. The manner in whicH the jaundice is produced in these cases has 
been experimentally worked out by Stadelmann and Afanassiew. The obstruc¬ 
tion is due to the extreme viscidity of the bile associated-with a-mddangio- 
colitis. The sequence of events is as follows: Destruction of blood by hajmoly- 
siif; liberation of haemoglobin with increased formation and excretion of bile 
pigments (polychromia); increased viscidity of the bile, which, at the low pres¬ 
sure at which the bile is excreted; causes a temporary obstruction, with reab¬ 
sorption of the bile and jaundice; finally, as the drug exhausts itself, the bile 
loses its viscid character, the flow is re-established, and the jaundice disappears. 
Stadelmann found that a similar explanation •applies to other varieties of jaun¬ 
dice associated with increased blood destruction. To show that the blood and 
liver both play a part in the production of the jaundice, Afanassiew has sug- 
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gested the name “ hicmohcpatogcnous" jaundice. Rolleston refers to them 
as cases of “ intrahepatic ” jaundice. Hunter groups the causes as follows: 
1. Jaundi£iL.produced by the action of poisons, such as toluylendiamin, plios- 
ptjprus. arsenic, snake-venom. 2. Jaundice met with in various specific fevers 
jMld. conditions, such as yellow fever, malaria (remittent and intermittent), 
preemia, relapsing fever, typhus, enteric fever, scarlatina. 3. Jaundice met 
With in various conditions of unknown hut more or less ‘obscure infective 
Mature, and variously designated as epidemic, infectious, febrile, malignant 
jaundice, icterus gravis, dlgibB disease, acute yellow atrophy. 

,j, The symptoms are not nearly so striking as iu the obstructive variety. 
la bile is present in the stools. The skin has in many cases only a light 
leman.tint. The urine may contain no bile-piginent, but the urinary pig¬ 
ments are considerably'increased. In the severer forms, as in acute yellow 
atrophy, the color may be more intense, but in malaria and pernicious anaemia 
the tint is usually light. The constitutional disturbance may be very pro¬ 
found, with high fever, delirium, convulsions, suppression of urine, black 
vomit, and cutaneous haemorrhages. In certain cases of haemolytic jaundice 
the fragility of the red corpuscles is greatly increased and they may be smaller 
than normal (Widal, Cliauffard) and show granular degeneration. This is 
particularly the case in the group of congenital icterus with enlarged spleen. 


‘ 3. HeI&ditaky Ictebds. 

A family form of icterus has long been known. We must recognize, indeed, 
several groups. Ejist, icterus neonatorum, the remarkable instance described 
by Qlaister (Lancet, March, 1879), in which a woman had eight children, six 
of whom died of jaundice shortly after birth; one of the cases hadls tenn ai t Lof 
the^gjjjgyjjjJjjct, which, as John Thomson has shown, is, with a ngiocliolitis , 
a common lesion in this affection. Still more remarkable is it that the mother 
of the woman had twelve children, all of whom were icteric after birth, but 
the jaundice gradually disappeared. A brother of the woman had several chil¬ 
dren who also were jaundiced at birth. Glaister states that all of the children 
of Morgagni, fifteen in number, had icterus neonatorum. Secondly, the con¬ 
genital acholuric icterus. Minkowski reported eight cases in three genera¬ 
tions. The jaundice is slight, the stools are not clay colored, the urine has no 
bile pigment but contains urobilin, the general health is little if at all dis¬ 
turbed. Splenic enlargement is a marked feature. Many cases have now been 
reported of this Minkowski type, nearly all in family groups, but Clmuffard 
has met with a case without hereditary basis and I have seen at least one case 
of the kind. In the only autopsy so far reported no special changes were 
found in the liver or bile passages. Thirdly, a group of cases with enlarge¬ 
ment of the spleen and liver anil marked constitutional disturbances, dwariiflg 
°f stature, infantilism, slight jaundice, cases which have been described as 
Hanot’s cirrhosis, have occurred in two or tlfree members of a family, and tne 
lice has dated from early childhood. , , w 

connection with the variou s fevers, malaria, yellow icYfir, an 
i jaundice has been described. Two special affections may here receive 
iration, the icterus of the new-born and acute yellow atrophy. 
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U. ICTERUS NEONATORUM. 

New-born infanta are liable (o jaundice, which in some instances rapidly 
proves fatal, Ajoild and a severe form may be recognized. 
ft The m ild or physiological icterus of the new-bom is.a common disease 
in foundling hospitals, and is not very infrequent in private practice. In 900 
consecutive births at the Sloane Maternity, icterus was noted in 300 cases 
(Holt). , The discoloration appears early, usually on the first or second-day, 
and is of moderate intensity. The urine may be bile-stained and thejfasCgs 
colorless. The nutrition of the child is not usually disturbed, and in the 
majority of cases the jaundice disappears within two weeks. This form is 
never fatal. The cause of this jaundice is not at all clear. Some have attrib¬ 
uted it to. stasis in the smaller bile-ducts, which aretcompressed by -the dis¬ 
tended radicals of the portal vein. Others hold that the jaundice is due to 
thqjdegtruction of a large number of red blood-corpuscles during the first 
few days after birth. 

• The severe form of icterus in the new-born may depend upon (n) con¬ 
genital absence of the common or hepatic duet, of which there are several 
instances on record; (6) congenital syphilitic'hepatitis; and (c) septifi_poi- 
soning, associated with phlebitis of the umbilical vein. This is a severe and 
fatal form, in which also haemorrhage from the cord may occur. 

Curiously enough, in contradistinction to other forms, the.brain and cord 
may be stained yellow in icterus neonatorum, sometimes diffusely, more rarely 
in definite foci corresponding to the ganglion cells which have become deeply 
stained (Schmorl). 

m. ACUTE YELLOW ATROPHY. 

(Malignant Jaundice; Icterus Gravis.) 

Definition. —Jaundice associated with marked cerebral symptoms and char¬ 
acterized anatomically by extensive necrosis of the liver-cells with reduction 
in volume of the organ. 

Etiology. —This is a rare disease. The first authentic description of a 
case was by Ballonius, who died in 1616. Bright in 1836 described the con¬ 
dition, and gave a good colored drawing of the liver. Of 18,000 medical 
patients admitted to the Johns Hopkins Hospital in nearly sixteen years 
there were only 2 cases, one white and one colored. Hunter has collected only 
60 cases between 1880 and 1894 (inclusive), which brings up the total number 
of recorded cases to about 250. On the other hand, a physician may see sev¬ 
eral cases within a few years, or even within a few months, as happened to 
Reiss, who saw five cases within three months at the Charity, in Berlin. The 
disease seems to be rare in the United States.; It is more common in women 
than.in men. Of the 100 cases collected by Legg, 69 were in females; and of 
Thierfelder’s 143 cases, 88 werefin women. There iaja remarkable associa¬ 
tion between the disease and pregnancy, which was present in 26 of the 69 
women in Legg’s statistics, and in 33 of the 88 women in Thierfelder’s collec¬ 
tion. This fact probably explains its prevalence in women. It is most com- 
monj>etween the ages of twenty and thirty, but has been met mth-a&jjgrly as 
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the*fourfch4ay-«id tha tenth month. Rollcston has collected 22 cases occurring 
. in the first decade. It has followed fright or profound mental emotion. In 
'hypertrophic cirrhosis the symptoms of a profound icterus gravis may develop, 
with all the clinical features of acute yellow atrophy, including the presence 
of leucin and tyrosin in the urine, and convulsions. Though the symptoms 
produced by phosphorus .poisoning closely simulate those of acute yellow 
atCQphy, the two conditions are not identical. Acute yellow atrophy occa¬ 
s ionally occurs in syphilis. This happens oftener in women than in men. 
The disease has followed a (tanking bout. Various organisms, most fre¬ 
quently the colon bacillus, have been found in the liver, but possess no causal 
relationship to the disease. 

Horbid Anatomy.—The liver is greatly reduced in size, looks thin and 
(flattened, and sometimes does not reach more than one-lndf or even one-third 
of its normal weight. It is flabby and the capsule is wrinkled. Externally 
the organ has a greenish-yellow color. On section the color may he yellowish- 
brown, yellowish-red, or mottled, and the outlines of the lobules are indistinct. 
The yellow and dark-red portions represent different stages of the same 
process—the yellow an earlier, the red a more advanced stage. The organ 
may cut. with considerable firmness. Microscopically tlio liver-cells arh seeir 
in all stages of necrosis, and. in spots appear to have undergone complete 
destruction^ leaving a fatty, granular debris with pigment grains and crystuls 
of leucin and tyrosin. Ilnmiorrhages occur between the liver-cells. There is 
a cholangitis of the smaller bile-ducts. Marchand, MacOallum, and others have 
described regenerative changes in the cases which do not run an acute course. 
Regeneration occurs in two ways: (1) From hyperplasia of pre-existing 
liver-cells. Mitotic figures may be seen and the regeneration of the liver- 
cells leads to the production of hyperplastic or “ (edematous ” nodules in the 
liver, which project above the surface of the surrounding pnrls. (2) From 
hyperplasia of the interlobular bile-duets by means of which cells approaching 
liier=cell@.are produced. The bile-ducts and gall-bladder are empty. Hunter 
concludes that it is a toxamiie catarrh of the finer bile-duets, similar to that 
which is found after poisoning by toluylendiainin or phosphorus. 

The other organs show extensive bile-staining, and there are numerous 
haemorrhages. The kidneys may show marked granular degeneration of the 
epithelium, and usually there is fatty degeneration of the heart. In a major¬ 
ity of the cases the spleen is enlarged. 

Symptoms.—In the initial stage there is a gastro-duodenal catarrh, and 
at first the jaundice is thought to be of a simple nature. In some instances 
this lasts only a few days, in others two or three weeks. Then severe symp¬ 
toms set in-Tieadache, delirium, trembling of the muscles, and, in some 
instances, convulsions. Vomiting is a con'stant symptom, and blood may be 
brought up. Haemorrhages occur into the skin or from the mucous surfaces; 
in pregnant women abortion may occur. With the development of ihe head 
symptoms the jaundice usually increases. Coma sets in and gradually deepens 
until death. The body temperature is variable; in a majority of the cases the 
disease runs an afebrile course, though sometimes just before death there is 
an elevation. Tn some instances, however, there has been marked pyrexia. 
The pulse is usually rapid, the tongue coated and dry, and the. patient is in 
a “typhoid state.” Therejmay'be an entire obliteration of the liver dulness. 
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This is due to the flabby organ tailing away from the abdominal walls and 
allowing the intestinal coils to take its place. 

7 The urine is bile-stained and often contains tnbe-casts. Frequently albu¬ 
minuria and occasionally albumosuria occur. Urea is markedly diminished. 
There is a corresponding increase in the percentage of nitrogen present as 
ammonia. Herter finds it may be increased from the normal 2 to 5 per cent 
up to 17 per cent. The diminution in urea is probably partly due to the liver- 
cells failing to manufacture urea from ammonia, but it may also be in part 
due to organic acids seizing on the ammonia, and thus preventing the forma¬ 
tion of urea out of the basic ammonia., Leucin and tyrosin are not constantly 
pregent; of 23 cases collected by Hunter, in 9 neither was found; in 10 both 
were present; in 3 tyrosin only; in 1 leucin only. The leucin occurs as rounded 
disks, the tyrosin in needle-shaped crystals, arranged either in bundles or in 
groups. The tyrosin may sometimes be seen in the urine sediment, but it is 
best first to evaporate a few drops of urine on a cover-glass. The present view 
is that the leucin and tyrosin are derived from the liver-cells themselves as a 
result of their extensive destruction. Tn the majority of cases no bile enters 
' the intestines, and the stools are clay-colored. The disease is almost invariably 
’fatal. In a few instances recovery lias been noted. ] saw in Leube’s clinic, 
at.Wurzburg, a case which was convalescent. In 1897 Logg gave a list of 28 
cases of reputed recoveries. 

Diagnosis.—^Jaundice with vomiting, diminution of the liver volume, de¬ 
lirium, and; the presence of leucin and tyrosin in the urine, form a character¬ 
istic and unmistakable group of symptoms. Leucin and tyrosin are not, 
however, distinctive. They may be present in cases of afebrile jaundice with 
slight enlargement of the liver. 

It is not to be forgotten that any severe jaundice may be associated with 
intense cerebral symptoms. / The clinical features in certain cases of hyper¬ 
trophic cirrhosis are almost identical, but the enlargement of the liver, the 
more constant occurrence of fever, and the absence of leucin and tyrosin are 
distinguishing signs. 2 Phosphorus poisoning may closely simulate acute yellow 
atrophy, particularly in the haemorrhages, jaundice, and the d'iipi nntion in the 
liver.yfilume, but the gastric symptoms are usually more marked, and'Jgoicin 
and tyrosin are stated not to occur in the urine. 

Treatment.—No known remedies have any influence on the course of the 
disease. Theoretically, efforts should be made to eliminate the toxins before 
they produce their degenerative effects by free purgation.-and the use-of-sub- 
cutaneo us and intravenous saline injections. Gas trio sedatives may be used 
to al lay the distress ing vomiting. 

IV. AFFECTIONS OF THE BLOOD-VESSELS OF THE 

LIVER. 

( 1 ) Anemia. —On the post-mortem table, when the liver looks aw&nic, 
an ia the fatty or amyloid-organ, the blood-vessels, which during life were prob¬ 
ably well filled, can be readily injected. There are no symptoms indicative of 
this condition. 

(2) Hyperemia. —This occurs in two forms, (a) Actiyk irr p mstu xA. 
After eaoh meal the rapid absorption by the 'portal vessels induces transient 
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mngftatinn at tha organ, which, however, is entirely physiological; but it is 
quite possible thatm persons who persistently eat and drink too much this 
active hyperemia may lead to functional disturbance or^in the case of drink- 
iflg too freely nf alcohol/-to organic change.* In the. acute fevers an acute 
hyperemia may be present. 

•• The sympt oms of active hyperemia are indefinite. Pbssibly the .sense 
of djffj css or fulness jn the right hypochondrium, so often mentioned by 
dyspeptics and by those who eat and drink freely, may be due to this cause. 
'$here are probably diurnal variations in the volume of the liver. In eir- 
’’ rhosis with enlargement the rapid reduction in volume after a copious ha*m- 
orrhage indicates the important part which hyperemia plays even in organic 
troubles. It is stated that/suppression of the menses or ^suppression, of a 
htemorrhoidal flow is followed by hyperemia of the liver. Andrew II. Smith 
has described a case of periodical enlargement of the liver. 

(6) P AffiivE .C ounnsTioy.—This is much more common and results from 
an increase of pressure in the efferent vessels or sub-lobular branches of the 
hepatic veins. Every condition leading to venous stasis in the right heart 
at once...affeeta these veins. 

•j. Tip akroTiin valvnlnr disease,^in emphysema,^cirrhosis of the lung, and in 
sintrathoracic tumors mechanical congestion occurs and finally leads to very 
definite changes/. The liver is enlarged,.firm, and of af-deep-red color; the 
hepatic vessels are greatly engorged, particularly the central vein in each lob-, 
ule and its adjacent capillaries. On section the organ presents a peculiar 
mottled appearance, owing to the deeply.congested hepatic and the amendej 
portal terr itories; hence the term nutmeg which has been given to this condi-1 
tire. Gradually the distention of the central capillaries reaches such a grade 
tha! atrophy of the intervening liver-cells is induced. Brown pigment is 
deposited about the centre of the lobules and the connective tissue is greatly 
increased. In this cyanotic induration or cardiac liver the organ is large in 
the early stage, but later it may become contracted. Occasionally in this form 
the connective tissue is increased about the lobules as well, but the process 
usually extends from the sub-lobular and central veins. 

The symptoms of this form are not always to be separated from those 
Of the associated conditions. Gastro-intestinal catarrh is usually present and 
hsematemesis may occur. The portal obstruction in advanced cases leads to 
ascites, which may precede the development of general dropsy. There is often 
slight jaundice, the stools may be clay-colored, and the urine contains bile- 
pigment. 

On examination the organ is found to be increased in size. It may be a 
full hand’s breadth below the costal margin and tender on pressure. It is in 
this condition particularly that we meet with pulsation of the liver. We must 
distinguish the communicated throbbing of the heart, which is very common, 
from the heaving, diffuse impulse due to regurgitation into the hepatic veins,^ 
in which, when one hanf is upon the ensiform cartilage and the other upon’ 
the right side at the margin of the ribs, the whole liver can be felt to dilate 
with each impulse. 

The indications for treatm ent in passive hyperemia are to restore the 
balance of the circulation and to unload the engorged portal vessels. In casCsv 
of intense hyperemia 18 or 20 ounces of blood may be directly, aspirated from 
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the liver, as advised by George Harley and practised by many_ Anglo-Indian 
physicians. Good results sometimes follow this li£pto>phM)Qioi]iy. The 
prompt relief and marked reduction in the volume of the organ which follow 
an attack of hsematemesis or bleeding from piles suggests this practice. Salts 
administered by Matthew Hay’s method deplete the portal system freely and 
thoroughly. As e rule, the treatment must be that of the condition with winch 
it is associated. 

(3) Diseases of the Portal Vein.— (a) TiiafliUJOSis ; ApHESOT Pyle¬ 
phlebitis.— Coagulation of blood in the portal vein is* uifiLwitllJmcirrhosis, 

i in syph ilis of the liver, invasion of. the vein by.cancer; pro] iterative perito¬ 
nitis involving the gastro-hepatic omentum,^perforation of the vein by gall¬ 
stones, and occasionally follow^ sclerosis of the walls of the portal vein or 
"of its branches (Borrmann). In rare instances a complete collateral circula¬ 
tion is established, the thrombus undergoes the usual changes, and ultimately 
the vein is represented by a fibrous cord, a condition which has been called 
pylephlebitis adhesiva. In a case of this kind which I dissected the portal veiif 
was represented hy a narrow fibrous cord; the collateral circulation, which must 
have been completely established for years, ultimately failed, ase.itfia. and 
hsematemesis supervene® and rapidly proved fatal. The-diagnosis of obstruc¬ 
tion of the portal vein can rarely be made. A suggestive symptom, howetfer, 
is a sudden onset of the most intense' engorgement of the branches of tho 
portal system, leading to hsematemesis, melsena, ascites, and swelling of the 
spleen. 

Infarct s are not common in the liver and may be either anamic or haanor- 
rhagic. They are met with in obstruction of the portal vessels, or of the portal 
and hepatic veins at the same time, occasionally in disease of the hepatic artery. 

(6) Suppurative pylephlebitis will he considered in the section on 
abscess. _ * 

(4) Affections of the hepatic vein are extremely rare. Dilatation occurs 
in. cases of chronic enlargement of the right heart, from whatever cause pro¬ 
duced. Emboli occasionally pass from the right auricle into the hepatic veins. 
A rare and unusual event is stenosis of the orifices of the hepatic veins, which 
I met in a case of fibroid obliteration of the inferior vena cava and which was 
associated with a greatly enlarged and indurated liver. 

(5) Hepatic Artery.—Enlargement of this vessel is seen in-cases of cir¬ 
rhosis of the liver. It may be the seat of extensive sclerosis. Anonrism of 
the hepatic artery is rare, but instances are on record, and will be referred 
to in the section on arteries. 

V. DISEASES OF THE BILE-PASSAGES AND 
GALL-BLADDER. 

I. Aoutb Catahhh op the Bile-duots (Catarrhal Jaundice). 

Definition. —Jaundice due to swelling and obstruction of the terminal por¬ 
tion of the common duct. 

Etiology. —General catarrhal inflammation of the bile-ducts is usually.asso¬ 
ciated with gall-stones. The catarrhal process now under consideration is 
probably always an extension of a gastro-duodenal catarrh, and the process is 
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most intense in tli o par s intestinal in of the duct, which projects into the duo¬ 
denu m, The mucous membrane is swollen, and a plug of inspissated mucus 
fillaJho-diverticulum of Vater, and the narrower portion just at the orifice, 
completely obstructing the outflow of bile. It is not known how wide-spread 
this catarrh is in the bile-passages, and whether it really passes up the ducts. 
It would, of course, be possible to have a catarrh of the finer’duets within the 
liver, which some French writers think may initiate the attack, but the evi¬ 
dence for this is not strong, and it seems more likely that the terminal ]>or- 
tion of the duet is always first involved. In the only instance which I have 
had an opportunity to examine post mortem the orifice was plugged with in¬ 
spissated mucus, the common and hepatic duets were slightly distended and 
contained a bile-tinged, not a clear, mucus, and there wore no observable 
changes in the mucosa of the ducts. 

This catarrhal or simple jaundice results from the following causes: 
(X) Duodenal catarrh, in whatever way produced, most commonly following 
an. attack.of indigestion. It. is most frequently met w’ith in young persons, 
but may occur at any age, and may follow not only errors in diet, 1ml also 
cold , exposure, and malaria, ns well as the conditions associated with portal 
obstruction, chronic heart-disease, and Bright’s disease. (8) Kmotioilal dis¬ 
turbances may bo followed by jaundice, which is believed to be due to catar¬ 
rhal swelling. Cases of Ibis kind are rare and the anatomical condition is 
unknown. (3) Simple or catarrhal jaundice may occur in epidemic form. ' 
(4) Catarrhal jaundice is occasionally seen in the infectious fevers, such as 
pneffmonia, and typhoid fe\er. The nature of acute catarrhal jaundice is 
still unknown. It may possibly lie an acute infection. .In favor of this 
view {ire the occurrence in epidemic form and the presenec of slight fever. 
The spleen, however, is not often enlarged. In only 4 out of 23 cases was it 
palpable. 

Symptoms. —There may be neither pain nor distress, and the patient’s 
friends may first noticc’the yellow tint, or the patient himself may observe it 
in the looking-glass. In other instances there are dyspeptic symptoms and 
unea&y.sensations in the hepatic region or pains in the back and limbs. In the 
epidemicthe onset may be more severe, with headache, chill, and vom¬ 
iting. Fever is rarely present, though the temperature may roach 101°, some¬ 
times 102°. All the signs of obstructive jaundice already mentioned are pres¬ 
ent, the stools are clay-colored, and the urine contains bile-piginent. The skin 
, has a bright-yellow tint; the greenish, bronzed color is never seen in the simple 
form. I have once seen spider angiomata on the face in catarrhal jaundice. 
They disappeared in a few months. The pulse may bo normal, but occasion¬ 
ally it is remarkably slow, and may fall to 40 or 30 beats in the minute, and 
the respirations to as low as 8 per minute. Sleepiness, too, may bo present. 
TheJ.iver.may be normal in size, but is usually slightly enlarged, and the edgo 
can be felt below the costal margin. Occasionally the enlargement is moro 
marked. As a rule the gall-bladder can not be felt. The spleen may be in¬ 
creased in size. The duration of the disease is from four to eight weeks. 
There are mild cases in which tjjja jaundice disappears within two weeks; on 
the other hand, it may peraiitffor three months or even longer. The stools 
should be carefully watched, for they give the first intimation of removal of 
the obstruction. 



544 


DISEASES OF THE DIGESTIVE SYSTEM. 


Diagnosis.—The diagnosis is rarely difficult. The pnsot jn young, com¬ 
paratively health y persons, thojnoderate grade of icterus, the absence of-ema¬ 
ciation or of evidences of cirrhosis or cancer, usually make the diagnosis easy. 
Cases which persist for two or three months cause uneasiness, as the suspicion 
is aroused that it may be more than simple catarrh. The absence of pain, tgy| 
negative character of the physical examination) and the maintenance of ifeft 
general nutrition are the points in favor of simple jaundice. There are 
instances in which time alone can determine the true nature of the case. The 
possibility of Weil’s disease must be borne in mind in anomalous types. 

Treatment.—As a rule the patient earn keep on his feet from the outset. 
Measures should be useikto allay the gastric catarrh, if it is present. A dosCt 
3 of calom el may be given, and the bowels kept open subsequently by~salines. 
The patient should not be violently purged, i Bismuth and bicarbonate of soda 
may be given, and the patient should drink freely of the alkaline mineral 
waters, of which Vichy is the best, ‘'irrigation of the largo bowel with cold 
water may be practised. The cold is supposed to excite peristalsis of the gall¬ 
bladder and ducts, and thus aid in the expulsion of the mucus. 

II. Chbonio Catarrtial Angiocholitis. 

This may possibly occur also as a sequel of the acute catarrh. I have never 
met with an instance, however, in which a chronic, persistent jaundice could 
be attributed to this cause. A chronic catarrh always accompanies obstruc¬ 
tion in the common duct, whether by gall-stones, malignant disease, stricture, 
or external pressure. There are two groups of eases: 

(1) With' Complete 038180011011 of the Common Duct. —In this form 
the bile-passages are greatly dilated, the common duct may reach the size of 
thfijiuimh or larger, there is usually dilatation of the gall-bladder and of the 
ducts within the liver. The contents of the ducts and of the gall-bladder are 
a dear, colorless mucus. The mucosa may be everywhere smooth and-not 
ft ynllnn The clear mucus is usually sterile. The patients are the subjects 
of chronic jaundice, usually without fever. 

(2) With Incomplete Obstruction of the Duct. —There is pressure 
on the duct or there are gall-stones, Bingle or multiple, in the common duct or 
in the diverticulum of Vater. The bile-passages are not so much dilated, and 
the contents are-a bile-stained, turbid mucus. The gall-bladder is rarely much 
dilated. In a majority of all cases stones are found in it. 

The symptoms of this type of catarrhal angiocholitis are sometimes very 
distinctive. ' With it is associated most frequently thefso-ealled -hepatic inter¬ 
mittent fever,-recurring attacks of chills^, fever, ancty^weats. We need still 
further information about the bacteriology of these cases. In all probability 
the febrile attacks are due distinctly to infection. I can not too strongly em¬ 
phasize the point that the recurring attacks of intermittent fever do not neces¬ 
sarily mean suppurative angiocholitis. The question will be referred to again 
under gall-stones. 

III. Suppurative and Ulcerative Angiooholiots. 

The condition is a diffuse, pmulent-angiocholitis involving the larger and 
smaller ducts. In a large proportion of all cases there is associated suppura¬ 
tive disease of the gall-bladder. 
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Etiology. —It is the most serious of the, se qu e l s . o f-gall-atones. Occa- 
,wvtlally a diffuse suppurative angiocholitis ^follows the acute infectious chole- 
this, however, is rare, since fortunately in the latter condition the 
duct is usually occluded. l Cancer of the duct^-foreign bodies, such as 
bricoids or fioh bon es, are occasional causes.*. There may be extension from 
s uppurati va, pylephlebitis. In rare instances suppurative cholangitis occurs 
ih the acute infections,jas pneum onia andtjnfluenza. 

The com mon duct is greatly dilated and may reach the size of the index 
finder or "The thumb; the walls are thickened, and there may bn fistulous com- 
JfiMMcations with the stomach, colon, or duodenum. The hepatic duds and 
"war extensions in the liver are dilated and contain pus mixed with bile. On 
Section of the liver small abscesses are seen, which correspond to the dilated 
suppurating ducts. The gall-bladder is usually distended, full of pus, and 
with adhesions to the neighboring parts, or it may have perforated. 

Symptoms. —The symptoms of suppurative cholangitis are usually very 
severe, i A previous history of gall-stones,dhc development of a septic fever, tho 
swelling andttenderness of the liver, the'enlargement of the gall-bladder, and 
thee-loucocytosis arc suggestive features. Jaundice is always present, but is 
»variable. In some cases it is very intense, in others it is slight. There may 
be very little pain. There is;progressive emaciation and,loss of strength. In 
a recent casc graro titis developed on the left side, which subsided without sup¬ 
puration. 

IHceration, stricture, perforation, and fistula; of the bile-passages will be 
considered with gall-stones. 


IY. Acute Infectious Cholecystitis. 

Etiology. —Acute inflammation of the gall-bladder is usually due to bac¬ 
terial invasion, with or without the presence of gall-stones. Three varieties or 
grades may be recognized: The catarrhal, the suppurative, and tho phlegmo¬ 
nous. The condition is very serious, difficult to diagnose, often fatal, and may 
require for its relief prompt surgical intervention. The cases associated with 
gall-stones have of course long been recognized, but we now know that an 
acute infection of the gall-bladder leading to suppuration, gangrene, or per¬ 
foration is by no means infrequent. 

Acute non-calculous cholecystitis is a result of bacterial invasion. The 
colon bacillus, the typhoid bacillus, the pneumococcus and staphylococci and 
streptococci have been the organisms most often found. The frequency of 
gall-bladder infection in the fevers is a point already referred to, particularly 
in typhoid fever. 

Condition of the Gall-bladder. —The organ is usually distended and the 
walls tense. Adhesions may have formed with the colon or the omentum. In 
other instances perforation has taken place and there is a localized abscess, 
or in the more fulminant forms general peritonitis. The contents of the 
organ are usually dark in color, muco-purulent, purulent, or hmmorrhagic. 
In the cases with acute phlegmonous inflammation there may be a very foul 
odor. As Richardson remarks, the cystic duct is often found closed even when 
no stone is impacted. It should be borne in mind that in the acutely dis¬ 
tended gall-bladder the elongation and enlargement may take place chiefly 
upward and inward, toward the foramen of Winslow. 



546 


DISEASE* OF THE DIGESTIVE SYSTEM. 


Symptoms.-+Severe par oxysm al pain is, as a rule, the first indication, most 
commonly in the right side of the abdomen in the region of the liver. It 
may be in the epigastrium or low down in the region of the appendix. 
“Nausea, vomiting, rise,of.pulse and temperature, prostration, sjjjsteotipsjtf 
the abdomen, rigidity, general tenderness becoming localized ” usually fojtow 
(Richardson). *In this form, without gall-stones, jaundice is not often jjjep- 
ent. The local tenderness is extreme, but it may be deceptive in its situaoffifc 
Associated probably with the adhesion and inflammatory processes between 
the gall-bladder and the bowel arc the intestinal symptoms, and there may be 
complete stoppage of gas and feces; indeed, the operation for acute obstruc¬ 
tion has been performed in several cases. The distended gall-bladder may 
sometimes bo felt. As sequels there may be serious distention or empyema. 

Diagnosis.—Tlio diagnosis is by no means easy. The symptoms may not 
indicate the section of the abdomen involved. In two of our cases and in three 
of Richardson’s appendicitis was diagnosed; in two of his cases acute intes¬ 
tinal obstruction was suspected. This was the diagnosis in a case of acute 
phlegmonous cholecystitis which I reported in 1881. The history of the eases 
is often a valuable guide. Occurring during the convalescence from typhoid 
fever, after pneumonia, or in a patient with previous cholecystitis, such a 
group of symptoms as mentioned would be highly suggestive. The differen¬ 
tiation of the variety of the cholecystitis can not be made. In the acute sup¬ 
purative and phlegmonous forms the symptoms are usually more severe, per¬ 
foration is very apt to occur, with local or general peritonitis, and qpless 
operative measures are undertaken death ensues. 

There is an acute cholecystitis, probably an infective form, in which the 
patient has recurring attacks of pain in the region of the gall-bladder. The 
diagnosis of gall-stones is made, but an operation Bhows simply an enlarged 
gall-bladder filled with mucus and bile, and the mucous membrane perhaps 
swollen and inflamed. In some of these cases gall-stones may have been pres¬ 
ent and have passed before the operation. 

V. Canoeb op the Bile-passages. 

Females suffer in the proportion of 3 to 1 (Musser), or 4 to 1 (Ames). 
In cases of primary cancer of the bile-duct, on the other hand, men and women 
appear to be about equally affected. In Musser’s series 65 per cent of the 
cases occurred between the ages of forty and seventy. The association of 
malignant disease of the gall-bladder with gall-stones has long been recog¬ 
nized. The fact is well put by Kelynack as follows: “ While gall-stones are 
found in from 6 to 12 per cent of all general cases (that is, coming to autopsy), 
they occur in association witli cancer of the gall-bladder in from 90 to 100 
per qent” In Futterer’s series calculi were present in 70 per cent. 

The exact nature of the association is not very clear, but it is usually re¬ 
garded as an effect of the chronic irritation. On the other hand, it is urged 
that the presence o| the malignant disease may itself favor the production of 
gall-stones. Histologic ally. “ carcino ma of the gall-bladder varies much, both 
in the form of the cells and in (heir structural arrangement; it may be either 
columnar or spheroidal-celled ” (Rolleston). The fundus is usually first 
*• involved in the gall-bladder, and in the ducts the ductus communis choledochus. 
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When the disease involves the gall-bladder, a tumor can lie de ieetetl e y- 
tendinfrjtitfnTjftlly -dffwtnwartL.and inward-toward fhe na ygl, variable in slie, 
occasionally very large, due either to great distention of the gall-bladder or 
to involvement of contiguous parts. It is usually very firm and hard. 

Among the important symptoms are jaundice, which was present in 69 
per cent of Musset’s cases p ain, often of great severity and pa roxys mal in 
character. ,. The pain andit endernc ss on pressure persist in the intervals be- 
t#oen the paroxysmal attacks. Tn one of my three eases, which Ames reported, 
there was a very -profound anmmia, but^m absence of jaundice throughout.. 
,SGallstones were present in two of the eases, and a history of gall-stone attacks 
was obtaingd from the third. When the liver becomes involved the picture is 
•that of carcinoma of the organ. 

Primary malignant disease in the bile-ducts is less common, and rarely 
forms tumors that can be felt externally. The tumor is usually in the com¬ 
mon duct, 57 of 80 cases collected by Holleston. Kolynack gives very fully 
a nhmber of important points in the differential diagnosis between tumors 
in the duct and tumors in the gall-bladder. There is usually an early, intense, 
and persistent jaundice. The dilated gall-bladder may rupture. At best the 
diagnosis is very doubtful, unless cleared up by an exploratory operation. A 
very interesting form of malignant disease of the duets is that which involves 
the diverticulum of Vater. Rolleston has collected 16 eases. An elderly 
Woman was admitted under my care with jaundice of some months’ duration, 
without pain, with progressive emaciation, and a greatly enlarged gall-bladder. 
My eolleague, Halsted, operated and found obstruction at the orifice of the 
common duct. He opened the duodenum, removed a cylindrical-celled epi¬ 
thelioma of the ampulla of Vnter, and stitched the common duct to another 
portion of the duodenum. The patient made an uninterrupted recovery, and, 
fourteen weeks after the operation, had gained twenty-five pounds in weight 
and passed bile with the faeces. A year later death occurred from secondary 
disease of the head of the pancreas. 

VI. Stenosis and Obstruction of toe Bile-duots. 

Stenosis. —Stenosis or complete occlusion may follow ulceration, most com¬ 
monly after the passage of a gall-stone. In these instances the obstruction is 
usually situated low down in the common duet. Instances are extremely rare. 
Fnrpjyp Wlina such as the seeds of various fruits, may enter the duet, and 
occasionally round-worms crawl into it. Liver-flukes and echinococci are rare 
causes of obstruction in man. 

Obstruction. —Obstruction by pressure from without is more frequent. 
Cancer of the head of the janereasTl^ 71 ^" Wj fomnm inte rstitial inflamma¬ 
tion, may compress the terminal portion of the duct; rarely.^caaeer of the 
PjfUwis. ^ S eco ndary involvement of the lymph-glg pds of the liver is a common 
caus e of o cclusion of the duct, and is met with ift many coses of cancer of the 
stomach and other abdominal organs.i'*Ra«a-(auisea_oi.obstruction, ace .an?u- 
ris m of a branch of t he eceligc axis of jtba_aorta/Bnd pressure of very large 
ahdnmjnftl Ipmo ST*"** 

Symptoms. —The symptoms produced are those ^ffchronic obstructiyejaun- 
difif At first, the liver is usually enlarged, but in chronic cases it roay^be 



548 


DISEASES OF THE DIGESTIVE SYSTEM. 


reduced-in size, and be found of a deeply bronzed color. The hepatic inter¬ 
mittent fever is not often associated with complete occlusion of the duct from 
any cause, but it is most frequently met with in chronic obstruction by gall¬ 
stones. Permanent occlusion of the duct terminates in death. In a majority 
of the cases the conditions which lead to the obstruction are in themselves fatal. 
The liver, which is not necessarily enlarged, presents a moderate grade of cir¬ 
rhosis. Cases of cicatricial occlusion may last for years. * A patient under my 
care, who was permanently jaundiced for nearly three years, had a fibroid 
occlusion of the duct. 

Diagnosis. —The diagnosis of the nature of the occlusion is often very diffi¬ 
cult. t AJhistory of colic, Jaundice of varying intensity,.p aroxy sms of pain, and 
intermittent fever points to gall-stones. In cancerous obstruction the ttjimor 
mass can sometimes be felt in the epigastric region. In cases in which the 
lymph-glapda in the transverse fissure are cancerous, the primary disease may 
be in the pelvic organs or the rectum, or there may be a limited cancer of the 
stomach, which has not given any symptoms. In these cases the examination 
of the other lymphatic glands may be of value. In a man who came under 
observation with a jaundice of seven weeks’ duration, believed to be catarrhal 
(as the patient’s general condition was good and he was not said to have lost 
fiesh), a small nodular mass was detected at the navel, which on removal 
proved to be scirrhus. Involvement of the clavicular groups of lymph-glands 
may also be serviceable in diagnosis. The gall-bladder is usually enlarged in 
obstruction of the common duct, except in the cases of gall-stones (Courvoi- 
sier’s law). Great and progressive enlargement of the liver with jaundice 
and moderate continued fever is more commonly met with in cancer. 

Congenital obliteration of the ducts is an interesting condition, of which 
there are some 60 or 70 cases on record. It may occur in several members 
of one family. Spontaneous hajmorrhages are frequent, particularly from the 
naxel. The subjects may live for three or even eight weeks. The liver is usu¬ 
ally cirrhotic and the spleen is enlarged. Rollcston suggests that the disease 
is primarily a congenital cirrhosis with consecutive involvement of the ducts. 
For a recent careful consideration of the subject, see John Thomson’s article 
in Allbutt’s System of Medicine. 

VI. CHOLELITHIASIS. 

No chapter in medicine is more interesting than that which deals with the 
question of gall-stones. , Few affections present so many points for study— 
chemical, bacteriological, pathological, and clinical. The past few years have 
seen a great advance in our knowledge in two directions: First, as taihe mode 
of formation of the stones, and, secondly, as to the surgical treatment of the 
egaes. The recent study of the origin of stones dates from Naunyn’s work in 
lUTl. Marion Sims’s suggestion that gall-stones came within the sphere of 
the surgeon has been most fruitful. 

Origin of Oall-stones. —Two important points with reference to the for¬ 
mation of calculi in the bile-passages were brought out by Naunyn: (o) The 
origin .of the cholesterin of the bile, as well as of the lime salts from the mu¬ 
cous membrane of the biliary passages, particularly when inflamed; and (6) 
the remarkable association of micro-organisms with gall-stones. It is stated 
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that Bristowe first notic ed jhajorigia of eliolesterin in the gall-bladder itself, 
but Naunyn’s observations showed that both the eliolesterin and the lime were 
in great part a production of the mucosa of the gall-bladder and of the bile- 
ducts, particularly when in a condition of catarrhal inflammation excited by 
the presence of microbes. According to the views of this author, the lithoge- 
nous catarrh (which, by the way, is quite an old idea) modifies materially the 
chemical constitution of the bile and favors the deposition about epithelial 
dilris and bacteria of the insoluble salts of lime in combination with the bili¬ 
rubin. Welch and others have demonstrated the presence of micro-organisms 
in the centre of gall-stones. Three additional points of interest may be re¬ 
ferred to: 

First, the demonstration that the gall-bladder is a peculiarly favorable 
habitat for micro-organisms. The colon bacilli, staphylococci, streptococci, 
pneumococci, and the typhoid bacilli have all been found here under varying 
conditions of the bile. A remarkable fact is the length of time that they may 
live in the gall-bladder, as was first demonstrated by Blaehstein in Welch’s 
laboratory. The typhoid bacillus has been isolated in pure culture seven years 
after an attack. 

Secondly, the experimental production of gall-stones has been successfully 
accomplished by (lilbert and Fournier by injecting micro-organisms into tho 
gall-bladder of animals. 

Thirdly, the association of gall-stones with the specific fevers. Bernhcim, 
in 1889, first called attention to the frequency of gall-stone attacks after 
typhoid. Since (hat time Dufort has collected a series of cases, and Chiari, 
Mason, and Cainac have called attention to the great frequency of gall-bladder 
complications during and after this disease. 

While it is probable that a lithogenous catarrh, induced by micro-organ¬ 
isms, is the most important single factor, there are other accessory causes of 
great moment. 

Country. —Gall-stones are loasL.frequent in the United States than in Ger- 
njjfty, 6.94 to 12 per cent (Mosher). They are less common in England than 
on (bp Contin ent. Cholelithiasis is found in India. 

Age .—Nearly 50 per cent of all (he cases occur in persons above forty 
years of age. They are rare under twenty-five. They have been met with in 
the new-born, and in infants (John Thomson). 

Sex. —Three-fourths of the cases occur in women. Pregnancy has an im¬ 
portant influence. Kaunyn states that 90 per cent of women with gall-stones 
have borne children. 

All conditions which favor stagnation of bile in the gall-bladder predispose 
to the formation of stones. Among these may be mentioned corset-wearing, 
enter optosis. nephroptosis, and occupations requiring a “leaning,forward 
position. Lack of exercise, sedentary occupations, particularly when com¬ 
bined with over-indulgence in food, constipation, depressing mental emotions 
are also to be regarded as favoring circumstances. The belief prevailed for¬ 
merly that there was a lithiac diathesis closely allied to that of g° u t- 

Physical Characters of Gall-stones.— -They may be single, m which case 
the stone is usually ovoid and may attain a very large size. Instances are on 
record of gall-stones measuring more than 5 inches in length, they may be 
extremely numerous, ranging from a score to several hundreds or even severa 
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thousands, in which case the stones are very small. When moderately numer¬ 
ous, they show signs of mutual pressure and have a polygonal form, with' 
smooth facets; occasionally, however, five or six gall-stones of medium size 
are met with in the bladder which are round or ovoid and without facets. 
They are sometimes mulberry-shaped and very dark, consisting largely ofbile- 
pigments. Again there are small, black calculi, rough and irregular in shape, 
and varying in size from grains of sand to small shot. These are sometimes 
known as gall-sand. On section, a calculus contains a nucleus, which consipfs 
of bile-pigment, rarely a foreign body. The greater portion of the stones-is 
made up of cholesterin, which may form the entire dblculus and is arranged 
in concentric laminae showing also radiating lines. Salts of lime and mag¬ 
nesia, bile acids, fatty acids, and traces of iron and copper are also found in 
them. Most gall-stones consist of from 70 to 80 per cent of cholesterin, in 
either the amorphous or the crystalline form. As above stated, it is sometimes 
pure, but more commonly it is mixed with the bile-pigment. The outer layer 
of the stone is usually harder and brownish in color. 

The Seat of Formation .—Within the liver itself calculi are occasionally 
found, but are here usually small and not abundant, and in the form of ovoid, 
greenish-black grains. 4J ar S§ majority of all calculi are formed within the 
gajpUiladder. The stones in the larger ducts have usually had their origin in 
the gall-bladder. 

Symptoms.—In a majority of the cases, gall-stones cause no symptoms. 
The gall-U^der will tolerate the presence of large numbers for an indefinite 
period o&&9b,. and post-mortem examinations show that they are present in 
25 per cent of all wqpien over sixty years of age (Naunyn). Moynihan claims 
that in most cases there are early symptoms—a sense of fulness, weight, and 
oppression in the epigastrium; a catch in the breath, a feeling of faintness 
or nausea, and a •chilliness after eating, Attacks of indigestion are common. 
I have seen two cases with obstinate attacks of urticaria. I have had many 
cases in which the most careful inquiry failed to elicit the existence of any 
symptoms prior to the attack of colic. 

The French writers have suggested a useful division, dealing with the main 
symptoms of cholelithiasis, into (1) the aseptic, mechanical accidente in .con¬ 
sequence of migration of the stone or of obstruction, either in the dnets-or in 
the intestines; (2) the septic, infectious accidents, either local (the angio- 
cholitis and cholecystitis with empyema of the gall-bladder, and the fistulas 
and abscess of the liver and infectioh of the neighboring parts) or general, 
the biliary fever and the secondary visceral lesions. 

1. Biliary Colic. —Gall-stones may become engaged in the cystic or the 
common duct without producing pain or severe symptoms. More commonly 
the passage of a stone excites the violent symptoms known as biliary colic. The 
attack sets in abruptly withy agonizing' p ain in the right hypochondriac region, 
which radiates to the shoulder, or is veiy intense in the epigastric and in the 
lower thoracic regions. It is often associated with aw igor a nd ayise jjLtern- 
perature from 102° to i$H°. The pain is usually so intense that the patient 
rolls about in agony. fJTlicre are YfiBUting&firofuse sweating, and^rreaLdepies- 
sion of Jhe circulation. There may be market^ tenderness jn the, region of the 
ljyerj which may be enlarged, and thergall-bladdcr may become palpable and 
very tender. In other cases the fever is more maTked.l.Thfl spleen is enlarge d 
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(Naunyn) and tl$ urine c ontains albumin with red blood-cospuseles. Ortner 
holds that chal&cystifiis acuta, occurring in connection with gall-stones, is a 
septic (bacterial) infection of the bile-passages. The symptoms of acute infec¬ 
tions cholecystitis and those of what we call gall-stone colic arc very similar, 
and surgeons have frequently performed cholecystotomy for the former condi¬ 
tion, believing calculi were present. In a large number bf the casesfij aundice 
occurs, but it is not a necessary symptom. Of course it does not happen (lur¬ 
ing - the passage of the stone through the cystic duct, but only when it becomes 
lodged in the common duct. The pain is due (a) to the slow progress in the 
cystic duct, in which the stone takes a rotary course owing to the arrangement 
of the Heisterian valve;'the cystic duct is poor in muscle fibres but rich in 
ne rves an d ganglia; (b) to the acute inflammation which usually accompanies 
an attack; (c) to the stretching and distention of the gall-bladder by retained 
secretions. 

Thfi attack varies in duration. It may last for It few hours, several days, 
or even a-week-or more. If the stone becomes impacted in the orifice of the 
couugon duct, the jaundice becomes intense; much more commonly it is a ' 
slight transient icterus. The attack of colic may be repeated at intervals for 
some time, but finally the stone passes and the symptoms disappear. 

Occasionally uccidents occur,/such as rupture of the duct withjfgtal peri¬ 
tonitis. ^Fatal syncope during an attack, and the occurrence of repeated con¬ 
vulsive. seizures have come under my observation. These are, however, rare 
events. If Palpitation and distress about the heart may be present, and occa¬ 
sionally a mitral murmur occurs during the paroxysm, but the cardiac condi¬ 
tions described by some writers as coming on acutely in biliary colic are possi¬ 
bly pre-existent in these patients. 

The diagnosis of acut^hepatic colic is generally easy. «The pain is in the 
upper abdominal and thoracic regions, whereas the pain in nephritic colic is 
in the lower abdomen. - L A chill, with fever, is much more frequent in biliary 
colie than in gastralgia, with which it is liable, at times, to be confounded. 
A history, of previous attacks is an important guide, and „thu .occurrence of 
jaundice, however slight, determines the diagnosis. To look for the gall-stones, 
tKeUfpols should be thoroughly mixed with water and carefully filtered through 
a narrow-meshed sieve. Pseudo-biliary colic is not infrequently met with in 
nervous women, and the diagnosis of gall-stones made. £ This nervous hepatic 
c olic m ay be periodical; the pain may bq irwjhe right side and radiating; some¬ 
times associated with other nervous phenomena, often excited by emotion, tire, 
or excesses. The liver may be tender, but there are neither icterus nor inflam¬ 
matory conditions. The combination of colic and jaundice, so distinctive of 
gall-stones, is not always present. The painsjnay be not colicky, but more 
co nstant and dragging in character. Of SO cases operated upon by ltiedel, 10 
had not had colic, only 14 presented a gall-bladder tumor, while a majority 
had not had jaundice. A remarkable xanthoma of the bile-passages has been 
found in association with hepatic colic. I have already spoken of the diagno¬ 
sis of acute cholecystitis from appendicitis and obstruction of the bowels. Re¬ 
curring attacks of pain in the region of the liver may Allow adhesions between 
the gall-bladder and adjacent parts. 

2. OBBTKDonoN of thb Cystxo Duct.—T he effects may be thus enumer¬ 

ated: ’ ‘ 
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(a) Dilatation of the gall-bladder—hydrops vesicse fclletc. In acute ob¬ 
struction the contents are bile mixed with much mucus or muco-puruleat mate¬ 
rial. In chronic obstruction the bile is replaced by. a clear fluid mucus. This 
is an important point in diagnosis, particularly as a dropmcal gall-bladder may 
‘form a very large tumor. The reaction is not always eonstant. It is ejjher 
alkaline nr neutral ; the consistence is thin and jnnenifl. ^Albumin is usually 
present. A diluted gall-bladder may reach an enormous size, and in onn. in¬ 
stance Tait found it occupying the greater part of the abdomen. In such 
cases, as is not unnatural, it has been mjgtftVl™ fnT nT> nTOTiaTI I have 

described a case in which it was attached to the right broad ligament. The 
dilated gall-bladder can usually be felt below the edg^of the liver, and in many 
instances it has a characteristic outline likq a gourd. An enlarged and relaxed 
organ may not bo palpable, and in acute cases the distention may be upward 
toward the hilus of the liver. The dilated gall-bladder usually projects directly 
downward, rarely to one side or the other, though occasionally toward the mid¬ 
dle line. It may reach below the navel, and in persons with thin walls the 
outline can be accurately defined. Eiedel has called attention to a tongue-like 
projection of the anterior margin of the right lobe in connection with enlarged 
gall-bladder. It is to be remembered that .distention of the g all-bladder may 
ocqxr wiihou.t_ jaundice; indeed, the greatest enlargement has been met with 
in .such cases. 

Gall-stone crepitus may be felt when the bladder is very full of stones and 
its walls not very tense. It is rarely well felt unless the abdominal walls arc 
much-relaxed. It may be found in patients who have never had any symptoms 
of cholelithiasis. 

*. {$) Acute cholecystitis. The simple form is common, and to it are due 
probably very many of the symptoms of the gall-stone attack. Phlegmonous 
cholecystitis is rare; only seven instances are found in the enormous statis¬ 
tics of Courvoisier. It is, however, much more common than these figures 
indicate. Perforation may occur with fatal peritonitis. 

(c) Suppurative cholecystitis, empyema of the gall-bladder, is much more 
common, and in the great majority of cases is associated with gall-stones—41 
in 55 cases (Courvoisier). There may be enormous dilatation, and over a litre 
of pus has been found. Perforation and the formation of abscesses in the 
neighborhood are not uncommon. 

(d) Calcification of the gall-bladder is commonly a termination of the 
previous condition. , There are two separate forms: incrustation of the mucosa 
with lime salts and the true infiltration of the wall with lime, the so-called 
ossification. 

(e) i Atrophy of the gall-bladder. This is by no means uncommon. The 
organ shrinks into a small fibroid mass, not larger, perhaps, than a good-sized 
pea or walnut, or even has tho form of a narrow fibrous string; more com¬ 
monly the gall-bladder tightly embraces a stone. This condition is usually 
preceded by hydrops of the bladder. 

Occasionally the gall-bladder presents diverticula, which may be cut off 
from the main portion, and usually contain calculi. 

(3) Obstruction or the Common Duct. —There may be a single stone 
tightly wedged in the duct in any part of its course, or a series of stones 
sometimes extending into both hepatic and cystic ducts, or a stone lies in 
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the diverticulum of Vater. There are three groups of cases: (a) In rare in¬ 
stances a stone tightly corks the common duct, causing permanent occlusion; 
or it may partly rest in the cystic duct, and may have caused thickening of 
the junction of the ducts; or a big stone may compress the hepatic or upper' 
part of the common duct. The jaundice is deep and enduring, and there are 
no septic features. The pains, the previous attacks of colic, aftd the absence 
of enlarged gall-bladder help to separate the condition from obstruction by 
new growths, although it can not be differentiated with certainty. The ducts 
are usually much dilated and everywhere contain a clear mucoid fluid. 

( b) Incomplete obstruction, with infective cholangitis. There may be a 
scries of stones in the common duct, a single stond which is freely movable, 
or a"stone (ball-valve stone) in the diverticulum of Vater. These conditions 
may be met with at autopsy, without the subjects having had symptoms point¬ 
ing to gall-stones; but in a majority of cases there are very characteristic 
features. 

The common duct may bo as large as the thumb; tho hepatic duct and 
its branches through the liver may bo greatly dilated, and the distention may 
be even apparent beneath the liver capsule. Great enlargement of the gall¬ 
bladder is rarer. The mucous membrane of the ducts is usually smooth and 
dear, and the contents consist of a thin, slightly turbid bile-stained mucus. 

Naunyn has given the following as the distinguishing signs of stone in 
th e comm on duct: “(1) The continuous or occasional presence of bile in 
the faeces; (2) distinct variations in the intensity of the jaundice; (3) normal 
size or only slight enlargement of the liver; (4) absence of distention of the 
gall-bladder; (5) enlargement of the spleen; (6) absence of ascites; (7) pres¬ 
ence of febrile-disturbance; and (8) duration of the jaundice for more than 
' year.” 

In connection with the ball-valve stone, which is most commonly found 
in Jhfi.diverticulum of Vater, though it may be in the common duct itself, 
there is a special symptom group: (a) Ague-like paroxysms, chills, fever, and 
sweating; the hepatic intermittent fever of Charcot; (b) jaundice of varying 
intensity, which persists for months or even years, and deepens after each par¬ 
oxysm; (c) at the time of the paroxysm, pains in the region of the liver with 
gastric disturbance. These-syiap tarns-may contin ue on a ail off, for three or. 

-of- su ppur ative cholangitis. In one of 
hepatic intermittent fever existed from 
July, 1879, until August, 1882; the patient recovered and still lives. The 
condition has lasted from eight months to three years. The rigors are 
of intense severity, and the temperature rises to 103° or 105°. The chills 
may recur daily for weeks, and preaent_a. tertian or quartan,type, so that 
they q~ often nttriHM to- malaria, with which, however, they have no con¬ 
nection. The jaundice ia. variable, and deepens after each paroxysm. The 
itching may be most intense. Pain, which is sometimes severe and colicky, 
does not always occur. There may be marked vomiting and nausea. As a 
foie there is no progressive deterioration of health. In the intervals between 
ll'-o attacks the temperature is normal. 

The clinical history and the post-mortem examinations in my cases show 
conclusively that this condition may persist for years without a trace of sup¬ 
puration within the ducts. There must, however, be an infection, such as may 


my cases the jaundice and recurring 
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exist for years in the gall-bladder, without causing suppuration. It is prob¬ 
able that the toxic symptoms develop only when a certain grade of tension 
is reached. v 

An interesting and valuable diagnostic point is the pbsence of dilatation 
.of ft 1 ” in maea of obstruction froiAtonp—Courvoiflifirl fl rul e. 

lEcklin, who hhs recently reviewed this point, finds that of 172 cases of obstruc¬ 
tion of the common duct by calculus in 34 the gall-bladder was normal, in 110 
it was contracted, and in 28 it was dilated. Of 139 cases of occlusion of the 
common duct from other causes the gall-bladder was normal in 9, shrunken 


in 9, and dilated in 121. 

(c) Incomplete obstruction, with suppurative cholangitis. When suppu¬ 
rative cholangitis exists the nuispsa is thickened, often eroded or ulcerated; 
there may be extensive suppuration in the ducts throughout the liver, and even 
empyema of the gall-bladder. Occasionally the suppuration extends beyond 
the ducts, and there is localized liver abscess, or there is perforation of the 
gall-bladder with the formation of abscess between the liver and stomach. 

Glinkally it is characterized.by a fever which may be intermittent, but 
more commonly is remittent and without prolonged intervals of appexia. 
The. jaundice is rarely so intense, nor do we see the deepening of the color 
after the paroxysms. There is u sually g reater enlargement of the liver, and 
tenderness and more definite signs of septicaemia. The cases run a shorter 
course,'an 5 recovery-never takes place. 

(4) Tub Mouk Remote Effects of Gall-stones.—( a) Biliary FistuUr. 
These are not uncommon. There may, for instance, be abnormal communica¬ 
tion between the gall-bladder and the hepatic duet or the gall-bladder and a 
cavity, in the liver itself. More rarely perforation occurs betvjecn the common 
duct and the portal vein. Of this there are at least four instances on record, 
among them the celebrated case of Ignatius Loyola. Perforation intfl.thc 
a hrlominal cavi ty is not uncommon; 119 cases exist in the literature (Cour- 
voisier), in 70 of which the rupture occurred directly into the peritoneal cav¬ 
ity; in 49 there was an encapsulated abscess. Perforation may take place 
from an intrahepatic branch or from the hepatic, common, or cystic duels 
Perforation from the gall-bladder is the most common. 

Fistulous communications between the bile-passages and the gastrointes¬ 
tinal canal are frequent. Openings into the stomach are rare. Between th< 
duodenum and bile-passages they are much more common. Courvoisier has 
collected 10 instances of communication between the ductus communis anc 


the duodenum, and 73 cases between the gall-bladder and the duodenum 
Communication with the ileum and jejunum is extremely rare. Of fistulom 
opening into the colon 39 cases are on record. These communications car 
rarely be diagnosed; they may be present without any symptoms whatever 
It is probably by ulceration into the duodenum or colon that the large gall 


stones escape. 

Occasionally the urinary passages may he opened in jo aqd the stones Jl8' 
be found, id.the bladder. Many instances are on record _of_hstnlm.hetw< ! ' 
the bile-passages and the lungs, Courvoisier has collected 24 cases, to whirl 
list J/ E. Graham has added 10, including 2 cases of his own. (Trans. « 
Assoc, of Am. Physicians, xiii.) Bile may be coughed up with the expw 
toration, sometimes in considerable quantities. 
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O f . all .fis tulous . comm unications the external or cutaneous is the most com¬ 
mon. Courvoisicr’s statistics number 184 cases, in 50 per cent of which the 
perforation took placf in the right hypochondrimn; in 29 per cent in the 
region of the navel. The number of stones discharged varied from one or* 
two to many hundreds. i%tecovery took place in 18 cases; some'with, some 
without operation. 

(6) Obstruction of the Bowel by Qall-stones. —Reference has already Ihhui 
made to this; its frequency appears from the fact that of 295 cases of obstruc¬ 
tion, occurring during eight years, analyzed by Fitz, 22 were by gall-stone, 
(jourvoisier’s statistics give a total number of 181 cases, in (i of which the 
calculi had a peculiar situation, as in a diverticulum or in the appendix. Of 
the remaining 125 eases, in 70 the stone was spontaneously passed, usually 
with severe symptoms. The post-mortem reports show that in some of these 
cases even very large stones have passed per vinrn nalnralcm, as the gall-duct 
has been enormously distended, its orifice admitting the finger freely. This, 
however, is extremely rare. The stones have been found most commonly in 
the ileum. 


Treatment of Gall-stones and their Effects. —In an attack of binary colic 
the patient should be kept under morphia, given hypodermically, in quarter- 
grain doses. In an agonizing paroxysm it is well to give a win If or two of chlo¬ 
roform until the morphia has had time to act. Great relief is experienced 
from the hot bath and from fomentations in the region of the liver. The 
patient should be given laxatives and should drink copiously of alkalino 
miners^waters. Olive oil has proved useless in my hands. When taken in 
large quantities, fatty concretions arc passed with the stools, which have been 
regarded as calculi; and concretions due to eating pears have been also mis¬ 
taken, particularly when associated with colic attacks. Since the days of 
Durande, whose mixture of ether and turpentine is still largely used in France, 
various remedies have been advised to dissolve the stones within the gall-blad¬ 


der, none of which are efficacious. 

The diet should be regulated, the patient fili&ukl take regular exercise and 
avoid, as much as possible, the starchy and saccharine foods. The soda salts 
recommended by Prout are believed to prevent the concentration of the bile 
and the formation of gall-stones. Either the sulphate or the phosphate may 
he taken in doses of from 1 to 2 drachms daily. For the intolerable itching, 
McCall Anderson’s dusting powder may be used: starch, an ounce; camphor, 
adrachm and a half; and oxide of zinc, half an ounce. Some of this should- 
he finely dusted over the skin with a powder-puff. Powdering with starch, 
strong alkaline baths (hot), pilocarpin hypodermically (gr. 5-5), and anti- 
pyrin (gr. viij), may be tried. Ichtliyol and lanolin ointment sometimes gives 
relief. 


Exploratory puncture, as practised by the elder Pepper, in 1857, in a case of 
p mpyema of the gall-bladder, and by Bartholow in 1878 is not now often done. 
Aspiration is usually a safe procedure, though a fatal result has followed. 

The surgical treatment of gall-stones has of late years made rapid prog¬ 
ress. The operation of cholecystotomy, or opening the gall-bladder and remov¬ 
ing the stones, which was advised by Sims, has been remarkably successful. 
The removal of the gall-bladder, cholecystectomy, has also been practised with 
success. The iurtj pfltjnng far nparnticn arc: (a) Repeated attacks of gall-stone 
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colic. The operation is now attended with such slight risk that the patient 
is much safer in the hands of a surgeon than when left to Nature, with the 
feeble assistance of drugs and mineral waters. (6) The presence of a, dis¬ 
tended gall-bladder, associated with attacks of pain or with fever, (c) When 
a gall-stone is permanently lodged in the common duct, and the group of 
symptoms above described are present, the question, then, of advising opera-' 
tion depends largely upon the personal methods and success of the surgeon 
%ho is available. 

In 1,000 consecutive operations for gall-stone disease the brothers Mayo, 
of Rochester, Minn., had 50 deaths, 5 per cent. In 073 cases of cholecystot- 
omy the mortality was only 2.4 per cent. In 186 cholecystectomies the mor¬ 
tality was 4.3 per cent. In 137 operations for stone in the common duct the 
mortality was 11 per cent. 

vn. THE CIRRHOSES OF THE LIVER. ’ 

General Considerations. —The many forms of cirrhosos of the liver have 
one feature in common—an increase in the connective tissue of the organ. 
In fact, we use the term cirrhosis (by which Lacnnec characterized the tawny, 
yellow color of the common atrophic form) to indicate similar changes in 
other organs. 

The cirrlioses may be classified, etiologically, according to the supposed 
causation; anatomically, according to the structure primarily involved; or 
clinically, according to certain special symptoms. 

Etiological Classification. —1. Toxic Cirrhosis.-* ^Alcohol is the ehiei; cause 
of cirrhosis of the liver. Other poisons, such asrlead and the toxic products 
of faulty metabolism in- gout,(diabetes^ rickets, and^indigestion, play a minor 
role. 

2. Infectious Cirrhoses. —With many of the (specific fevers necrotic 
changes occur in the liver which, when wide-spread, may be followed by cirrho¬ 
sis. Possibly the hypertrophic cirrhosis of Hanot and other forms met with 
in early life are due to infection, i The malarial cirrhosis is a well-recognized 
variety. ;jThe syphilitie poison produces a very characteristic form. 

3. Cirrhosis from chronic congestion of the blood-vessels in heart-disease 
—the cardiac liver. 

4. Cirtkasis from chronic obstruction of the bile-duds, a form of very 
slight clinical interest. In anthracoais the carbon pigment may reach the liver 
in large quantities and be deposited in the connective tissue about the portal 
canal, leading to cirrhosis (Welch). 

Anatomical Classification. —1, Vascular cirrhoses, in which the new 
growth of connective tissue has its starting point about the finer branches of 
the portal or hepatic veins. 

2. Biliaryt cirrhoses, in which the process is supposed to begin about the 
finer bile-ducts, as in the hypertrophic cirrhosis of Hanot and in the form from 
obstruction of the larger ducts. 

3. Capsular cirrhoses, a perihepatitis leading to great thickening of the cap¬ 
sule and reduction in the volume of the liver. 

Clinical Clanilloation.—For practical purposes we may recognize the fol¬ 
lowing varieties of cirrhosis of the liver: 



DISEASES OF THE LIVER. 557 

L -The alcoholic cirrhosia_Qi Laennec, including with tliis the fatty cir¬ 
rhotic liver. 

. 2. The hypertrophic cirrhosis of Hanot. 

8. Syphilitic cirrhosis. 

4. Capsular cirrhosis—chronic’perihepatitis. 

Other forms, of slight clinical interest, are considered elsewhere under dia¬ 
betes, malaria, tuberculosis, and heart-disease. The cirrhosis from malaria, 
upon which the French writers lay so much stress (one describes thirteen vari-, 
etiesl), is excessively rare. In our large experience with malaria during the 
past fifteen years not a single case of advanced cirrhosis due to this cause has 
been seen in the wards or autopsy-room of the Johns Hopkins Hospital. 

1. Alcoholk; Cirrhosis. 

Etiology. —The disease occurs'most frequently in middle-aged males who 
have been addicted to drink. Whisky, gin, and‘brandy are more |»tcnt to 
cause cirrhosis than beer. It is jnore common in countries in which strong 
spirits are used than in those in which malt liquors arc taken. Among 1,000 
autopsies in my colleague Welch’s department of the Johns Hopkins Hospital 
there were 00 cases of small atrophic liver, and 8 eases of the fatly cirrhotic 
organ. Lancereaux claims that the ulu.ordinaire of France is a common cause 
of cirrhosis. Of 210 cases, excess in wine alone was present in OS cases. \ llo 
thinks it is4he sulphate of potash in the plaster of Paris used to give the 
“ dry ” flavor which damages the liver. 

Cirrhosis of the liver in young children is not very rare, rainier Howard 
collected 63 cases, to which Hatfield added 93 and Musser 529. In a certain 
number of the cases there is an alcoholic history, in others syphilis has been 
present, while a third group, due to the poisons of the infectious diseases, 
jmbraces a certain number of the cases of Hanot’s hypertrophic cirrhosis. 

Morbid Anatomy. —Practically on the post-mortem table we see alcoholic 
nrrhosis in two well-characterized forms: 

i The Atbophic Cirrhosis of Laennec. —The organ is greatly reduced in 
size and may be deformed. The weight is sometimes not more than a pound 
or a pound and a half. It presents numerous granulations on the surface; 
is firm, hard, and cuts with "great resistance. The substance is seen to bo 
j made up of greenish-yellow islands, surrounded by grayish-white connective 
tissue. W. G. MacCallum has shown that regenerative changes in the cells 
are almost constantly present. This yellow appearance of the liver induced 
Laennec to give to the condition the name of cirrhosis. Apart from the fatty 
liver there may be enlargement as pointed out by Foxwell and Kolleston. 

•?_ The Fatty Cirrhotic Liver. —Even in the atrophic form the fat is in¬ 
creased, but in typical examples of this variety the organ is not reduced in 
size, but ia enlarged, smooth or very slightly granular, amende, yellowish-white 
•n color, and resembles an ordinary fatty liver. It is, however, film, cuts, with 
resistance, and microscopically shows a great increase in the connective tissue. 
This form occurs most frequently in beer-drinkers. ^ 

The two essential elements in cirrhosis are destruction of liver-cells and 
obstruction to-the portal circulation. 

In an autopsy on a case of atrophic cirrhosis the peritonamm is usually 
found to contain a large quantity of fluid, the membrane is opaque, and there 
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i chronic catarrh of tlie stomach and of the small intestines. The sple en is 
nlarged, in part, at least, from the chronic congestion, possibly due in part 
)a“ vital reaction,” to a toxic influence (Parkes Weber)., Thejj&ncreas fre- 
uently shows chronic interstitial changes. ■' The kidneys are sometimes cir- 
hotic, the bases of the lungs may be much compressed by the ascitic fluid, the 
leart often shows marked degeneration, and arterio-sclerosis is usually present, 
^remarkable feature is the association of acute tuberculosis with cirrhosis, 
n seven cases of my series the patients died with either acute tuberculous peri- 
onitis or acute tuberculous pleurisy. Eolleston has found that tuberculosis 
vas present irUK per cent of 706 fatal cases of cirrhosis. Peritoneal tuber- 
:ulosis was found in 9 per cent of a series of 584 cases. 

The compensatory circulation is usually readily demonstrated. It is car¬ 
ded out by the following set of vessels: (1) The accessory.portal system of 
jSanucv . of which important branches pass in the round and suspensory lign- 
nents and unite with the epigastric and mammary systems. Tbeso vessels 
ire numerous and small. Occasionally a large single vein, which may attain 
he size of the little linger, passes from the hilus of the liver, follows the round 
ligament, and joins the epigastric veins at the navel. Although this has the 
aosition of the umbilical vein, it is usually, as Sappcy showed, a para-nmlnl- 
ical vein—that is, an enlarged vein by the side of the obliterated umbilical 
vessel. There may be produced about the navel a large bunch of varices, the 
io-called e ^ppt. lyfednsm . Other branches of this system occur in the gastro¬ 
epiploic omentum, about the gall-bladder, and, most important of all, in the 
suspensory ligament. Those latter form large branches, which anastomose 
freely, with the diaphragmatic veins, and so unite with the vena azygos. (2) 
By the anastomosis between the oesophageal and gastric veins. The veins at 
the lower end of the oesophagus may be enormously enlarged, producing varices 
which project on the mucous membrane. (3) The communications between 
the hajmorrhoidal and the inferior mesenteric veins. The freedom of com- 
mtinication in this direction is very variable, and in some instances the ha*m- 
orrhoidal veins are not much enlarged. (4) Th e vein |.of Baizius, which unite 
the'jadicles of the portal branches in the intestines and mesentery with the 
jfflOTior vena cava and its branches. To this system belong the whole group 
of retroperitoneal veins, which are in most instances enormously enlarged, 
particularly about the kidneys, and which serve to carry off a considerable pro¬ 
portion of the portal blood. 

Symptoms. —The most extreme grade of atrophic cirrhosis may exist with¬ 
out symptoms. So long as the compensatory circulation is maintained the 
patient may suffer little or no inconvenience. The remarkable efficiency of 
this collateral circulation is well seen in those rare instances of permanent 
bliteration of the portal vein. The symptoms may be divided into two group' 
-obstructive and toxic. 

OBSXBtiCTiVE.-f.The overfilling of the blood-vessels of the stomach anc 
itestine lead to chronic catarrh, and the patients suffer with nausea and vom 
ing, particularly in the morning ^the tongue is furred and-thee,bowels .m 
•regular. ^Haemorrhage from the stomach may be an early Bymptom; it >' 
ften profuse and liable to recur. It seldom proves fatal. The amount vein 
ted may be remarkable, as in a case already referred tp, in which ten pound 
/■ere ejected in seven days. Following the b^ patem ests t fneltep a js comm 011 
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bnt haemorrhages from the bowels may occur for several years without lurina- 
temesls. The bleeding very often comes from the (esophageal varices already 
described (p. 469). & Very frequently cpistuxis occurs.) Enlargement of t lie 
spleen may, as Parkcs Weber suggests, be due to a toxemia. The organ can 
usually be felt. Evidences of the establishment of the collateral circulation 
are seen ih the enlarged epigastric and mammary veins, more rarely in the 
prcsence_ of the caput Medusae and in the development of haemorrhoids. The 
distended venules in the lower thoracic zone along the line of attachment 
of the diaphragm are not specially marked in cirrhosis, v The most striking 
feature of failure in the compensatory circulation is ascites, the effusion of 
serous fluid into the peritoneal cavity, which may appear suddenly. The 
conditions under which this occurs are still obscure. In some cases it is 
due more to chronic peritonitis than to the cirrhosis. The abdomen gradu¬ 
ally distends, may reach a large size, and contain as much as 15 or 20 litres. 
(Edema of the feet may precede or develop with the ascites. The dropsy is 
rarely' general. 

(•Jaundice is usually slight, and was present in 107 of 293 cases of cirrhosis 
•ollected by Rolleston. The akin has frequently a sallow, slightly ietcroid 
int. a The urine is often reduced in amount, contains urates in abundance, 
often a slight amount of albumin, and, if jaundice is intense, tube-casts. The 
disease may be afebrile throughout, but in many cases, as shown by Oarring- 
ton, there is slight fever, from 100° to 102.5°. 

Ii Examination at any early stage of the disease may show an enlarged and 
painful liver. Dreschfeld, Fox well, and Rolleston have of late years called 
particular attention to the fact that in very many of the cases of alcoholic cir¬ 
rhosis the organ is “enlarged at all stages of the disease, and that whether 
enlarged or contracted the clinical symptoms and course are much the. same ” 
(Foxwell). /jThe patient may first come under observation for dyspepsia, 
liamatemesis, slight jaundice, or nervous symptoms. Later in the disease, 
the patient has an unmistakablWfhepatie facies; he is,thin, the/eyes are sunken, 
tlie l< conjunetiva3 watery, the nose and cheeks show'distemled venules, and the 
complexion is muddy or. ietcroid. On the enlarged abdomen the vessels are 
distended, and a bunch of dilated veins may surround the navel. Nievi of a 
remarkable character may appear on the Bkin, either localized stellate varices— 
spider angiomata—usually on the face, neck, and back, and also “ mat ” aa?vi, 
as I have called them—areas of skin of a reddish or purplish color due to the 
uniform distention of small venules. When much fluid is in the peritonteum 
it is impossible to make a satisfactory examination, hut after withdrawal the 
area of liver dulness is found to be diminished, particularly in the middle 
line, and on deep pressure the edge of the liver can be detected, and occa¬ 
sionally the hard, firm, and even granular surface. The spleen can he felt 
111 the left hypochondriac region. Examination of the anus may reveal the 
presence of haemorrhoids. 

Toxio Symptoms. —At any stage of atrophic cirrhosis the patient may 
have cerebral symptoms, either a noisy, joyous delirium, or stupor, coma, or 
e 'en convulsions. The condition is not infrequently mistaken for uremia. 
1 lie nature of the toxic agent is not yet settled. Without jaundice, and not 
attributable to cholaemia, the symptoms may come on in hospital when til* 
patient has not had alcohol for weeks. 
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The fatty cirrhotic liver may produce symptoms similar to those of the 
atrophic form, but more frequently it is latent and is found accidentally m 
topers who have died from various diseases. The greater number of the cases 
clinically diagnosed as cirrhosis with enlargement come in this division. 

Diagnosis.—With ascites, a well-marked history of alcoholism, the hepatic 
facies, and hemorrhage from the stomach or bowels, the diagnosis is raHj 
doubtful. If, after withdrawal of the fluid, the spleen is fcftmd to be n- 
larged and the liver either not palpable or, if it is enlarged, hard and re, u- 
lar, the probabilities in favor of cirrhosis are very great. In the early stage 
of the disease, when the liver is increased in size, it may be impossible to n 
whether it is a cirrhotic or a fatty liver. The differential diagnosis bet\w-n 
common and syphilitic cirrhosis can sometimes be made. ■ A marked hi Virv 
of syphilis or the existence of other syphilitic lesions, with great irregularity 
in the surface or at the edge of the liver, arc the points in favor of the latter 
Thrombosis or obliteration of the portal vein can rarely be differentiated, h: 
a case of fibroid transformation of the portal vein which came under my 
observation, the collateral circulation had been established for years, and the 
symptoms were simply those of extreme portal obstruction, such as occur ir 
cirrhosis. Thrombosis of the portal vein may occur in cirrhosis and be char 
aeterized by a rapidly developing ascites. 

Prognosis.—The prognosis is bad. When the collateral circulation is full; 
established the patient may have no symptoms whatever. Three cases o 
advanced atrophic cirrhosis have died under my observation of other alfcc 
tions without presenting during life any symptoms pointing to disease of (In 
liver. There'are instances, too, of enlargement of the liver, slight jaundice 
cerebral symptoms, and even haematemesis, in which the liver becomes reduce* 
in size, the symptoms disappear, and the patient may live' in comparative com 
fort for many years. There are cases, too, possibly syphilitic, in which, afte 
one or two tappings, the symptoms have disappeared and the patients hav 
apparently recovered. Ascites is a very serious event, especially if due to th 
cirrhosis and not to an associated peritonitis. Of-34 cases with*ascites 10 die* 
before tapping was necessary; 14 were tapped, and the average duration o 
life after the swelling was first noticed was only eight weeks; of 10 cases th 
diagnosis was wrong in 4, and in the remaining 6, who were tapped oftenc 
than once, chronic peritonitis and perihepatitis were present (Hale White). 

II. Hypebtbopiiic Cibbhosis (Hanot). 

This well-characterized form was first described by Requin in 1846, b» 
our accurate knowledge of the condition dates from the work of the lament© 
Ilftnot (1875), whose name in France it bears— maladie de Hanot. 

Cirrhosis with enlargement occurs in the early stage of atrophic cirrhosis 
there is an enlarged fatty and cirrhotic liver of alcoholics, a pigmentary fori 
in diabetes has been described, and in association with syphilis the organ ’ 
often very large. The hypertrophic cirrhosis of Hanot is easily distinguish® 
from these forms. 

Etiology.—Males are more often affecjfd than females—in 22 of Schacl 
mann’s 26 cases. The subjects are young; some of ftu> iu /.hflflrpri prol 
ably belong to this form. Of four recent cases under my care the ages wei 
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Isom twenty to thirty-five. Two were brothers. Alcohol plays a minor pari. 
]fdt one of the four cases referred to had lieen a heavy drinker. The absence 
of jll known etiological factors is a remarkable feature in a majority of the 
eases. 

Morbid Anatomy. —The organ is enlarged, weighing from 2,000 to 1,000 
grammes. The form is maintained, the surface is smooth, or presents small 
.c-amilationsj'the color in advanced cases is of a dark olive green; the eon- 
si; .once is greatly increased. The section is uniform, greenish-yellow in color, 
nut the liver nodules may be seen separated by connective tissue. The liile- 
>,-usages present nothing abnormal. In a ease without much jaundice e\- 
p,oratory operation showed a very large red organ, with a slightly roughened 
suitree. Microscopically the following characteristics are described by French 
writers; The cirrhosis is mono- or multilobular, with a connective tissue rich 
in round cells. The bile-vessels are the seat of an angioeholitis, catarrhal and 
productive, and there isun uvtraordinary development of new biliary eanuliculi. 
The liver-cells are neither fatty nor pigmented, and may be increased in size 
and show karyokinutic figures. From the supposed origin about the bile- 
vessels it has been culled biliary cirrhosis, but the histological details have not 
yet been worked out fully, and the separation of this as a distinct form should, 
for the present at least, rest upon clinical rather than anatomical grounds. 
The spleen is greatly enlarged and may weigh <>00 or more grammes. 

Symptoms. —Hanot’s hypertrophic cirrhosis presents the following very 
characteristic group of symptoms. As previously stated, the eases occur in 
young persons; there is not, as a rule, an alcoholic history, and males are 
usually affected: (a) A remarkably chronic course of from four to siv, or 
even ten years. (ii) Jaundice, usually slight, often not more than a lemon 
tint, or a tinging of the conjunctivie. At any time during the course an icterus 
gravis, with high fevor and delirium, may develop. There is bile in the urine; 
the stools are not clay-colored as in obstructive jaundice, but may be very 
dark and “bilious.” (c) Attacks.of pain in the region of the liver, which 
may be severe and associated with nausea and vomiting. The pain may lie 
slight and dragging, and in some eases is not at all a prominent symptom. 
The jaundice may deepen after attacks of pain. (</) Enlarged liver. A ful¬ 
ness in the upper abdominal zone may be the first complaint. On inspection 
the enlargement may be very marked. In one of my cases the left lobe was 
unusually prominent and stood out almost like a tumor. An exploratory oper¬ 
ation showed only an enlarged, smooth organ without adhesions. On palpa¬ 
tion the hypertrophy is uniform, the consistence is increased, and the edge 
distinct and hard. The gall-bladder is not enlarged. The vertical flatness is 
much increased and may extend from the sixth rib to the le.el of the navel, 
(e) The spleen is enlarged, easily palpable, and very hard. ([) Certain nega-; 
tive fe gtiirfig are of moment—the usual absence of ascites and of dilatation 
of the .subcutaneous veins of the abdomen. Among other symptoms may be 
mentioned haemorrhages. One of my cases had bleeding at the gums for a 
year; another had had for years most remarkable attacks of purpura with 
urticaria. Pruritus, xanthoma, lichen, and telangiectasis may lie present in 
the skin. In one of my eftsos frtm skin heeame vervJironzed, almost as deeply 
»s in Addison’s disease. Slight fever may be present, which increases during 
he crises of pain. There may be a marked leucocytosis. A curious attitude 
87 
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of tho body has boon seen, in which the right shoulder and right side loot 
dragged down. The patients die with the symptoms of icterus gjtfmJxom 
hnsuoibage, f rom an intercurrcnt infection, or j w -a p rofon a d a naha x i a. Cer¬ 
tain of the cases of cirrhosis" of '{he Tiver in children are of this type; the 
enlargement of the spleen may be very pronounced. 

ft 

III. Syphilitic Cihbhosis. 

This has already been considered in the section on syphilis (p. 275). I 
refer to it again to emphasize (1) its frequency; (2) tho great importance of 
its differentiation from the alcoholic form; (3) its curability in many cases; 
and (4) the tumor formations in connection with it. 

IV. Capsular Cirrhosis—Perihepatitis. 

Local capsulitis is common in many conditions of the liver. The form 
of disease here described is characterized by an enormous thickening of the 
entire capsule, with great contraction of the liver, but not necessarily with spe¬ 
cial increase in the connective tissue of the organ itself. Our chief knowledge 
of the disease we owe to the Guy’s Hospital physicians, particularly to Hilton 
Pagge and to Hale White, who has collect^ from the records 22 cases. The 
liver substance itself was “ never markedly cirrhotic; its tissue was nearly 
always soft.” Chronic capsulitis of the spleen and a chronic proliferative peri¬ 
tonitis are almost invariably present. In 19 of the 22 cases the kidneys were 
granular. Hale White regards it as a sequel of interstitial nephfitis. The 
youngest case in his series was twenty-nine. The symptoms are those of 
trophic cirrhosis—ascites, often recurring and requiring many tappings, 
taundice is not often present. . I have met with two groups of eases—the one 
n adults usually with ascites and regarded as ordinary cirrhosis. I have 
lever made a diagnosis in such a case/ Signs of interstitial nephriti^. recur¬ 
ring ascites, amkiabsenco of jaundice are regarded by Hale White as im¬ 
portant diagnostic points. / In the second- group of. cases the perihepatitis, 
perisplenitis, and proliferative peritonitis are associated with adherent pericar¬ 
dium and chronic mediastinitis. In one such case the diagnosis of capsular 
hepatitis was very clear, as the liver could be grasped in the hand and formal 
a rounded, smooth organ resembling the spleen. The child was tapped 121 
times (Archives of Ptediatrics, 1890). 

Treatment of the Cirrhoses. —The portal function of the liver may be’put 
out of action without much damage to the body. There may be an extreme 
grade of cirrhotic atrophy without symptoms; the portal vein may be obliter¬ 
ated, or, experimentally the portal vein may be anastomosed with the cava 
So long as there is an active compensatory circulation a patient withatroplm 
cirrhosis may remain well. In the hypertrophic form toxaamia is the spccis 1 
danger. In the hypertrophic cirrhosis wo have no means of arresting the prog 
rcss of the disease. In the alcoholic form it is too late, as a rule, to do inm'l 
after symptoms have occurred. In a few cases an attack of iattadice <> 
hsematemesis may prove the salvation of the patient, who may aftSrard tut 
to a temperate life and a bland diet. An occasional course of potassium iodiil 
may be given. With the advent of ascites the critical stage is reached. A dr 
diet, without salt, and free purgation may relieve a small exudate, rfcrely 
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large one, and it is best to tap early, or to advise- T a WWp e n Mioa. In the 
^ghillfcto cirrhosis much more can be done, and a majority of the cases of cure 
;i(Rer .ascites are of this variety. Iodide of potassium in moderate doses, 1£ 
to 30 drops of the saturated solution, and the Addison pill save a number of’ 
casea- even after repeated tapping. The diagnosis may be reached only after 
removal of the fluid, but in every case with a history of syphiliij or with irreg¬ 
ularity of the liver this treatment should lie tried. 

Surgical Treatment. —(a) Tapping. —When the ascites increases it is 
better to tap early. As Hale White remarks, a case of cirrhosis of the liver 
which is tapped rarely recovers, but there are instances in which early and 
repeated paracentesis is followed by cure. Accidents are rare; lnemorrhage 
occasionally follows; acute peritonitis; erysipelas at the point of puncture; col¬ 
lapse during the operation, to guard against which Mead advised the use of the 
abdominal binder. Continuous drainage with Southey's tubes is not often 
practicable and has no special advantages, (b) Laparotomy, with complete 
removal of the fluid, and freshening or rubbing the peritonea] surfaces, to 
stimulate the formation of adhesions, (c) Omentopexy, the stitching of the 
omentum to the abdominal wall, and the establishment of collateral circula¬ 
tion in this way between the portal and the systemic vessels. This operation 
is sometimes very successful, and may be recommended. In 2a t cases there 
were 84 deaths and 129 recoveries; 11 cases doubtful. Among the 129 suc¬ 
cessful cases, in 25 the ascites recurred; 70 appeared to have completely recov¬ 
ered. ( d) Fistula of Eck. The porto-caval anastomosis has been performed 
once in man in cirrhosis of the liver by Widal (La Semainc Medicate, 1903). 
The patient lived for three months. 

vm. ABSCESS OF THE LIVER. 

Etiology. —Suppuration within the liver, cither in the parenchyma or in 
he blood or bile passages, occurs under the following conditions: 

(1) The tropical abscess, also called the solitary, commonly follows aimchic 
lysentery. It frequently, occurs among Europeans in India, particularly those 
vho drink alcohol freely and are exposed to great heat. The relation of this 
orm of abscess to dysentery is still under discussion, and Anglo-Indian prac- 
itioners are by no means unanimous on the subject. Certainly eases may 
iccur without a history of previous dysentery, and there have been fatal cases 
vithout any affection of the large bowel. In the United States the large soli- 
ary abscess is not very infrequent. The relation of this form of abscess to 
be Amoeba dysentence has been considered. 

(2) Traumatism is an occasional cause. The injury is generally in the 
epatic region. Two instances of it have come under my notice in brakemen 
'ho were injured while coupling cars. Injury to the head is not infrequently 
allowed by liver abscess. 

(3) Embolic or pycemic abscesses are the most'numerous, occurring in a 
eneral napmia or following foci of suppuration in the territory of the portal 
■ssels. ^Hie infective agents may reach )[ir liver ^through the, hepatic artery, 

’ m those cases in which the original focus of infection is in the area of the 
'stemic circulation; though it may happen occasionally that the infective 
, r ent. Instead of passing through the lungs, reaches the liver thfough-the- i n fo» - 
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ri or vena cava and the h epatic veins. A remarkable instance of multiple 
abscesses of arterial origin was afforded by the case of aneurism of the hepatic 
artery reported by Eoss and myself. Infection through the portal vein is 
mfleh more common. It results from dysentery and other ulcerative affections 
of the bowels, appendicitis, occasionally after typhoid fever, in rectal affec¬ 
tions, and in abscesses in the pelvis. In these cases the abscesses are multiple 
and, as a rule, within the branches of the portal vein—suppurative pylephle¬ 
bitis. 

(4) A not uncommon cause of suppuration is inflammation of the bile- 
passages caused by gall-stones, more rarely by parasites—suppurative cho¬ 
langitis. 

In some instances of tuberculosis of the liver the affection is chiefly of 
the bile-ducts, with the formation of multiple tuberculous abscesses containing 
a bile-stained pus. 

(5) Foreign bodies and parasites. In rare instances foreign bodies, such 
as a needle, may pass from the stomach or gullet, lodge in the liver, and 
excite an abscess, or, as in several instances which have been reported, a for¬ 
eign body, such as a needle or a fish-bone, has perforated a branch or the por¬ 
tal vein itself and induced pylephlebitis. Echinococcus cysts frequently cau-e 
suppuration, the penetration of round worms into the liver less commonh, 
and most rarely of all the liver-fluke. 

Morbid Anatomy.— (a) Of the Solitary or Tropical Abscess.—'T his 
has been described under amoebic dysentery (p. 4). 

(6) Of Septic and Pyasmio Abscesses.— These are usually multiple, 
though occasionally, following injury, there may be a large solitary collection 
of pus. 

In suppurative pylephlebitis the liver is uniformly enlarged. The cap¬ 
sule may be smooth and the external surface of the organ of normal appearance. 
In other instances, numerous yellowish-white points appear beneath the cap¬ 
sule. On section there are isolated pockets of pus, either having a round out¬ 
line or in some places distinctly dendritic, and from these the pus may he 
squeezed. They look like small, solitary abscesses, but, on probing, are found 
to communicate with the portal vein and to represent its branches, distended 
and suppurating. The entire portal system within the liver may be involved: 
sometimes territories are cut off by thrombi. The suppuration may extend mb 
the main branch or even into the mesenteric and gastric veins. The pus maj 
be fetid and is often bile-stained; it may, however, be thick, tenacious, and 
laudable. In suppurative cholangitis there is usually obstruction by gall 
stones, the ducts are greatly distended, the gall-bladder enlarged and full <d 
pus, and the branches within the liver arc extremely distended, so that oi 
section there is an appearance not unlike that described in pylephlebitis. 

Suppuration about the echinococcus cysts may be very extensive, form in: 
enormous abscesses, the characters of which are at once recognized by the rein 
nants of the cysts. 

Symptoms, —(a) Of the Large Solitary Abscess.—T he abscess may i" 
latent and run a course without definite symptoms; death may occur slid 
denly from rupture. 

Fever, pain, enlargement of the liver, and a septic condition are the impel 
tant symptoms of hepatic abscess. The temperature is elevated at the out*- 
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and is pf an intermittent or septic type. It is irregular, and may remain 
normal or aven subnormal for a few days; then the patient has a rigor and 
imperature rises to 103° or higher. Owing to this intermittent character 
6 fever the disease is often mistaken for malaria. The fever may rise 
afternoon without a rigor. Profuse sweating is common, particularly 
' the patient falls asleep. In chrome eases there may he little or no 
'fever. One of my patients, with a liver abscess which had perforated the lung, 
coughed. pus after his temperature had been normal for weeks. The pain 
is variable, and is usually referred to the hack or shoulder; or there is a dull 
aching sensation in the right hypochondria in. When turned on (lie left side, 
the patient often complains of a heavy, dragging sensation, so that he usually 
prefers to lie on the right side; at least, this has been the case in a majority of 
the instances which have come under my observation. Pain on pressure over 
the liver is usually present, particularly on deep pressure at the costal margin 
in the nipple line. 

The enlargement of the liver is most marked in the right lolie, and, as 
the abscess cavity is usually situated more toward the upper than the under 
surface, the increase in volume is upward and to the right, not downward, ns 
in cancer and the other affections producing enlargement. Percussion in the 
mid-sternal and parasternal lines may show a normal limit. At the nipple- 
line the curve of liver d ulness begins to rise, and in the in id-axillary it may 
reach the fifth rib, while behind, near the spine, the area of dulness may he 
almost on a level with the angle of the scapula. Of course there are instances 
in which this characteristic feature is not present, as when the abscess occu¬ 
pies the left lobe. The enlargement of the liver may be so great as to cause 
bulging of the right side, and the edge may project, a hand’s-hreadlh or more 
below the costal margin. In such instances the snrfaee is smooth. Palpation 
is painful, and there inav he fremitus on deep inspiration. In some instances 
fluctuation may be detected. Adhesions may form to the abdominal wall and 
ho abscess may point below the margin of the ribs, or even in the epigastric 
■egion. In many eases the appearance of the patient is suggestive. The skin 
las a sallow, slightly ietcroid tint, the face is pale, the complexion muddy, the 
•onjunctivie arc infiltrated, and often slightly bile-tinged. There is in the 
facies and in the general appearance of the patient a strong suggestion of the 
existence of abscess. There is no internal affection associated witli suppura¬ 
tion which gives, I tliink, just the same, hue as certain instances of abscess of 
the liver. Marked jaundice is rare. Diarrhma may he present and may give 
mi important clew to the nature of the case, particularly if anuchin are found 
in the stools. Constipation may oeeur. 

Perforation of the lung occurred in 9 of the 27 eases in my series. The 
symptoms are most characteristic. The extension may occur through the dia¬ 
phragm, without actual rupture, and with the production of a purulent pleu¬ 
risy and invasion of the lung. With cough of an aggravated and convulsive 
character, there are signs of involvement at the base of the right lung, defective 
resonance, feeble-tubular breathing, and increase in the tactile fremitus; but 
the most characteristic feature is the presence of a reddish-brown expectoration 
of a brick -dust col or, resembling anghovy sauce. This, which was noted origi¬ 
nally by Budd, was present in our cases, and in addition Reese and I*fleur 
found the amoeba; coli identical with those which exist in the liver abscess and 

9 • 
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in the stools. They are present in variable numbers and display active amir, 
boid movements. The brownish tint of the expectoration is due to blow I- 
pigment and blood-corpuscles, and there may be orange-red crystals of hamia- 
toidin. 

The abscess may perforate externally, as mentioned already, or into flu 
stomach or boVel; occasionally into the pericardium. The duration of this 
form is very variable. It may run its course and prove fatal in six or eight 
weeks or may persist for several years. 

The prognosis is serious, as the mortality is more than 50 per cent. The 
death-rate has been lowered of late years, owing to the great fearlessness with 
which the surgeons now attack these cases. 

(b) Op the Pyemic Abscess and Suitubative Pylephlebitis.— Clin¬ 
ically these conditions can not be separated. Occurring in a general pyaunia. 
no special features may be added to the case. When thore is suppuration 
within the portal vein the liver is uniformly enlarged and tender, though 
pain may not be a marked feature. There is an irregular, septic fever, ami 
the complexion is -muddy, sometimes distinctly -icteroid. The features an 
indeed those of pyaemia, plus a slight icteroid tinge, and an enlarged ami 
painful liver. The latter features alone are peculiar. The sweats, chills, pros¬ 
tration, and fever have nothing distinctive. 

Diagnosis.—Abscess of the liver may be confounded with intermittent 
fever, a common mistake injpialariaLiegions. i Practically an intermittent 
fever which resistsjtjlUBffie, is not malarial. tLaveran’s organisms are also 
absent from the blood. When the abscess bursts into the pleura a right-sided 
I em pyema is produced and perforation of the lung usually follows. When 
:^he liver abscess has been latent and dysenteric symptoms have not been 
marked, the condition may be considered ffimpy ema or abscess of the lung, 
fn such cases the) anchovy-sauce-like color of the pus and thotprescncc <>1 
the amoebae will enable one 'fo in&'ke a definite diagnosis. -Perforation exter¬ 
nally is readily recognized, and yet in an abscess cavity in the epigastric region 
it may be difficult to say whether it has proceeded from the liver or is in the 
abdominal wall. When the abscess is large, and the adhesions are so firm 
that the liver does not descend during inspiration, the exploratory needle doe? 
not make an up-and-down movement during aspiration. The diagnosis ol 
(Sggpufsitmg echinococcus cyst is rarely possible, except in Australia and Ice¬ 
land, where hydatids are so common. 

Perhaps the most important affection from which suppuration within tin 
liver is to be separated is thejjnierndttent hepatic fever associated with gall¬ 
stones. Of the cases reported a majority have been considered due to suppu¬ 
ration, and in two of my cases the liver had been repeatedly aspirated. Post¬ 
mortem examinations have shown conclusively that the high fever and chill? 
may recur at intervals for years without suppuration in the ducts. The dis¬ 
tinctive features of this condition arei paroxysms of fever with rigors ami 
.sweats—which may occur with great regularity, but which more often!.an 
se parate d by long intervals—the^leepening of the jaundice after t.fre paroi- 
ysgia^thejenfire apyrexia in the intervals, and the^fiaintenance of the general 
nutrition.’£The time element also is impprtant, as in some of theaoxasea thi 
disease has lasted for several years. Finally, it is to be remembered that 
abscess of the liver, in temperate climates at least, is invariably secondary, and 
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the primary source must be carefully sought for, either in dysentery, sligl 
ulceration of the rectum, suppurating hemorrhoids, ulcer of the stomach, < 
in suppurativa disease of other parts of the body, particularly within the sku 
or in the bones. 

n Leucocytosis may be absent in the amoebic abscess of the liver; in gepti 
cases jt ma y be v ery high. 

Tn suspected cases, whether the liver is enlarged or not^exploratory aspire 
tion may be performed without risk. The needle may lie entered in the ante 
rior axillary line in the lowest interspace, or in the seventh interspace in the 
mid-axillary line, or over the centre of the area of dulness behind. The patien 
should be placed under ether, for it may be necessary to make several dec; 
punctures. It is not well to use too small an aspirator. No ill effects follow 
this procedure, even though blood may leak into the peritoneal cavity. Ex¬ 
tensive suppuration may exist, and yet lie missed in the aspiration, particu¬ 
larly when the branches of the portal vein are distended with pus. 

Treatment. —Pysemic abscess and suppurative pylephlebitis are invariably 
fatal. Troves, however, reports a case of pyaunic abscess following np|xmdi- 
citis in which the patient recovered after nn exploratory operation. Surgical 
measures are not justified in these cases, unless an abscess shows signs of 
pointing. As the abscesses associated with dysentery are often single, they 
afford a reasonable hope of benefit from operation. If, however, the patient 
is expectorating the pus, if the general condition is good and the hectic fever 
not marked, it is best to defer operation, as many of these instances recover 
spontaneously. The large single abscesses are the most favorable for operation. 
The general medical treatment of the cases is thnt of ordinary soptiemmia. 

IX. HEW GROWTHS m THE LIVER. 

These may be cancer, either primary or secondary, sarcoma, or angioma. 

Etiology. —Cancer of the liver is third in order of frequency of internal 
cancer. It is rarely primary, usually secondary to cancer in other organs. 
It is a disease of late adult life. According to Leichtenstem, over 50 per cent 
of the cases occur between the fortieth and the sixtieth years. It occasionally 
occurs in children. Women arc attacked less frequently than men. It is 
stated by some authors that secondary cancer is more common in women, owing 
to the frequency of cancer of the uterus. Ileredity is believed to have an influ¬ 
ence in from 15 to 20 per cent. 

In many cases trauma is an antecedent, and cancer of the hilo-passages is 
associated in many instances with gall-stones.'' Cancer is stated to be lass 
common in the tropics. 

" Morbid Anatomy. —The following forms of new growths occur in the liver 
and have a clinical importance: 

Canceb.—(1) Primary cancer, of which three forms may be recognized. 

(a) The massive cancer, which causes great enlargement and on section 
shows a-uniform mass of new growth, which occupies a large portion of the 
or gan Xt is grayish-white, usually not softened, and is abruptly outlined 
from the contiguous liver substance. 

( b ) Nodular cancer, in which the liver is occupied by nodular masses, 
somp large, some small, irregularly scattered throughout the organ, Usg- 
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ally in one region there is a larger, perhaps firmer, older-looking mass, which 
indicates (he primary seat, and the numerous nodules are secondary to it, 
This form is much like the secondary cancerous involvement, except that it 
seldom reaches a large size. 

(c) Adeno-carcinoma with cirrhosis. The liver varies in size, small as 
a rule, but in d few cases enlarged. The surface is usually mottled darir green,- 
with elevated yellowish nodules beneath the capsule, or even large globular 
masses projecting. On section the tissue is bile-stained, and there are innu¬ 
merable tumor masses, varying in size, separated from each other by strands 
of connective tissue, which may be 5 to 10 mm. across. The growths may lie 
unevenly distributed. The connection between the adenoma and the cirrhosis 
is not known, nor is it known which is primary. There is, as a rule, extensive 
vicarious hypertrophy of the liver tissue. Of the two cases which have been 
under my care, in one" I diagnosed cirrhosis, and the clinical picture was that 
of the ordinary atrophic form; the other I thought to be carcinoma (0. II 
Travis, J. H. H. Bull., 1902). The latter patient died of hannorrhage into 
the peritoneal cavity, a similar ending to that in the case reported by Peabody 

Histologically, the primary cancers are epithcliomata—alveolar and trabec¬ 
ular. The character of the cells varies greatly. In some varieties they are poly¬ 
morphous; in others small polyhedral; in others, again, giant cells are found. 
In rare instances, ah in one described by Greenfield, the cells are cylindrical. 
The trabecular form of epithelioma is also known as adenoma or adeno¬ 
carcinoma. 

(2) Secondary Cancer. —The organ may reach an enormous size, .10} 
pounds (Osier), 33 pounds (Christian). The cancerous nodules project 
beneath the capsule, and can be felt during life or even seen through the 
thin abdominal walls. They are usually disseminated equally, though in ran 
instances they may be conGned to one lobe. The consistence of the nodule.- 
varies; in some cases they are firm and hard and those on the surface show 
a distinct umbilication, due to the shrinking of the fibrous tissue in the centre 
These superficial cancerous masses are still sometimes spoken of as “ Eairei 
tubercles.” More frequently the masses are on section grayish-white in color 
oFTTaamorrhagic. Rupture of blood-vessels is not uncommon in these cases 
In one specimen there was an enormous clot beneath the capsule of the liver 
together with hsnmorrhage into the gall-bladder and into the peritonaeum 
The secondary cancer shows the same structure as the initial lesion, and i 
usually cither an alveolar or cylindrical carcinoma. Degeneration is commo 
inthese secondary growths; thus the hyaline transformation may convert la ry 
%reas into a dense, dry, grayish-yellow mass. Extensive areas of fatty dogei 
eralimnaay occur, sclerosis is not uncommon, and haemorrhages are frequen 
Suppuration sometimes follows. 

(3) Cancer of the bile-passages which has been already considered. 

Sabcoma.— Ofjirimary sarcoma of the-liver very few cases have been n 

ported. Secondary sarcoma is more frequent, and many .examples. o£ lymph' 
sarcoma and myxo-sarcoma are on record, less frequently ^jjo^arcoma or II 
smo oth or s triped myoma. 

The most important form is the melana-sarcoma, secondary to sarcon 
otiha eye or of the skin. Very rarely melano-sarcoma occurs primarily in tl 
liver. Of the reported cases Hanot excludes all but one. In this form t! 



DISEASES OF THE LIVER. 


568 


Jj?er is greatly enlarged, is either uniformly infiltrated with the growth which 

t js the eut surface the appearance of dark granite, or there arc large nodu- 
rphsses of a deep black or marbled color. There are usually extensive metus- 
|aSe^ and'in some instances every organ of the Ixxly is involved. Nodules of 
mefanp-saicoma of the skin may give a clew to the diagnosis. 

OthS&J'orms op Lived Tumod. —One of the commonest tumors in the 
liver is the angioma, which occurs as a small, reddish body’the size of a 
walnut, and consists simply of a series of dilated vessels. Occasionally in chil¬ 
dren angiomata grow and produce large tumors. 

O vsts a re occasionally found in the liver, either si ngle , which is not very 
uncommon, or multiple, when they usually coexist wifTT congenital cystic 
kidneys. *~ 

Symptoms. —It is often impossible to differentiate primary and secondary 
cancer of the liver unless the primary scat of the disease is evident, as in the 
case of scirrhus of the breast, or cancer of the rectum, or of a tumor in the 
stomach, which can be felt. As a rule,'cancer of Ihe liver is associated with 
progressive enlargement; but in some cases of primary nodular cancer, and 
in the cancer with cirrhosis the organ may not be enlarged. 2 _(<astnc disturb¬ 
ance,c,loss of appetite^ nausea, and vomiting are frequent. ^Progressive loss of 
flesh and strength may be the first symptoms .7 Pain or a sensation of uneasi¬ 
ness in the right hypochondriac region may be present, but enormous enlarge¬ 
ment of the liver may occur without the slightest pain. <(.Taundice, which is 
present in at least one-half of the eases, is usually of moderate extent, unless 
the common duct is occluded. Ascites is rare, except in the form of cancer 
with cirrhosis, in which the clinical picture is that of the atrophic form. Pres¬ 
sure by nodules on the portal vein or extension of the cancer to the peritonajum 
may also induce ascites. 

Inspection shows the'abdomen to be distended, particularly in the upper 
zone. In late stages of the disease, when emaciation is marked, the cancerous 
nodules can be plainly seen beneath the skin, and in rare instances even the 
nnbilications. oThc superficial veins are enlarged. On palpation the liver is 
felt, a hand’s-breadth or more below the costal margin, descending with each 
nspiration. The surface is usually irregular, and may present large masses 
ir smaller nodular bodies, either rounded or with central depressions. In 
instances of diffuse infiltration the liver may be greatly enlarged and present 
a perfectly smooth surface. The growth is progressive, and the edge of the 
liver may ultimately extend below the level of the navel. Although generally 
uniform and producing enlargement of the whole organ, occasionally the 
tumor in the left lobe forms a solid mass occupying the epigastric region. By 
percussion the outline can be accurately limited and the progressive growth of 
the tumor estimated. The spleen is rarely enlarged. Pyrexia is present in 
many cases, usually a continuous fever, ranging from 100 ° to 102 °; it inay be 
intermittent, with rigors. This may be associated with the cancer alone, ojr, 
as in one of my cases, with suppuration. (Edema of the feet, from an® mi a, 
usually supervenes. Cancer of the liver kills in from three to fifteen months. 
One of my patients lived for more than two years. 

Diagnosis.—The diagnosis is easy when thei liver is greatly enlarged and 
the s urface nodpl ar. The smoother forms of diffuse carcinoma may at first 
b* mistaken fir fatty or amyloid liver, but the presence of jaundice, the rapid 
W ^ 
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enlargement;, and the more marked cachexia will usually suffice to differen¬ 
tiate it. Perhaps the most puzzling conditions occur in the rare cases of 
enlarged amyloid liver with irregular gummata. The large echinococcus liver 
may present a striking similarity to carcinoma, but the projecting nodules 
are usually softer, the disease lasts much longer, and the cachexia is not 
marked. , 

Hypertrophic cirrhosis may at first be mistaken for carcinoma, as the jaun¬ 
dice is usually deep and the liver very large; but the absence of a marked 
cachexia and wasting, and the painless, smooth character of the enlargement 
are points against cancer. When in doubt in these cases, aspiration may be 
safely performed, and positive indication may be gained from the materials 
so obtained. In large, rapidly growing secondary cancers the superficial 
rounded masses may almost fluctuate and these soft tumor-like projections may 
contain blood. The form of cancer with cirrhosis can scarcely be separated 
from atrophic cirrhosis itself. Perhaps the wasting is more extreme and more 
rapid, but the jaundice and the ascites are identical. Mclano-sarcoma causes 
great enlargement of the organ. There are frequently symptoms of involve¬ 
ment of other viscera, as the lungs, kidneys, or spleen. Secondary tumors 
may occur in the skin. A very important symptom, not present in all cases, 
is melanuria, the passage of a very dark-colored urine, which may, however, 
when first voided, be quite normal in color. The existence of a melano-sar¬ 
coma of the eye, or the history of blindness in one eye, with subsequent extir¬ 
pation, may indicate at once the true nature of the hepatic enlargement. The 
secondary tumors may arise some time after the extirpation of the eye, as in 
a case under the care of J. C. Wilson, at the Philadelphia Hospital, or, as in 
a case under Tyson at the same institution, the patient may have a sarcoma 
of the choroid which had never caused any symptoms. 

The treatment must be entirely symptomatic. The question of surgica 
interference may be discussed. Keen has collected reports of 76 cases of resec 
tion of tumors of the liver, 63 of which recovered. 

X. FATTY LIVER. 

Two different forms of this condition are recognized-tthe fatty infiltre 
tion and fatty degeneration. 

J Patty infiltration occurs, to a certain extent, in normal livers, since the cell 
ways contain minute globules of oil. 

; id fatty degeneration, which is a much less common condition, t^e prnt< 
jdasm of the liver-cells is destroyed and the fat takes its place, as seen in cast 
of malignant jaundice and (in phosphorus poisoning. 

Patty liver occurs under the following conditions: (a) In association wit 
general obesity, in which case the liver appears to be one of the storehouses < 
the excessive fat. (b) In conditions in which the oxidation processes are into 
fered with, as in cachexia, profound anemia, and in phthisis. The fatty inti 
tration of the liver in heavy drinkers is to be attributed to the excessive demat 
made by the n-rygfn (c) Certain poisons, of which pl>t 

phorus is the most characteristic, produce an intense fatty degeneration wi 
necrosis of the liver-cells. The poison of acute yellow atrophy, whatever i 
nature, acts in the same way. 
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f The fatty liver is uniformly increased in size. The edge may reach below 
the level of the navel. It is smooth, looks pale and bloodless; on section it is 
dry, and renders the surface of the knife greasy. The liver may weigh many 
pounds, and yet the specific gravity is so low that the entire organ floats in 
water. 

The symptoms of fatty liver are not definite. Jaundice is jiever present; 
the stools pay be light-colored, but even in the most advanced grades the bile 
is still formed. Signs of portal obstruction are rare. Hemorrhoids are not 
very infrequent. Altogether, the symptoms are ill-defined, and are chiefly those 
of the disease with which the degeneration is associated. In cases of great 
obesity, the physical examination is uncertain; but in phthisis and cachectic 
e^Ktitiona^ the organ can be felt to be greatly enlarged, though smooth and 
painless. Fatty livers are among the largest met with at the bedside. 


XL AMYLOID LIVER. 


The waxy, lardaceous, or amyloid liver occurs ns part of a general degen¬ 
eration, associated withicachexias, particularly when the result of^ong-stand- 
ing suppuration. 

In practice, it is found oftenest in the prolonged suppuration of tubercu¬ 
lous disease, either of the lungs or of the bones. Next in order of frequency 
are the cases associatedjwith syphilis. Here there may be ulceration of the 
rectum, with which it is often eonnected^or chronic disease of the bone, or it 
may be present when there are no suppurative changes. It is found occasion¬ 
ally*^ rickets,$pi prolonged convalescence from the infectious fevers, and in 
the cachexia of cancer. 

The amyloid liver is large, and may attain dimensions equalled only by 
thoso of the cancerous organ. Wilks speaks of a liver weighing fourteen 
pounds. It iB solid, firm, resistant, on section amende, and has a semitranslu- 
cent, infiltrated appearance. Stained with a dilute solution of iodine, the 
areas infiltrated with the amyloid matter assume a rich mahogany-brown color. 
The precise nature of this change is still in question. It first attacks the 
capillaries, usually of the median zone of the lobules, and subsequently the 
interlobular vessels and the connective tissue. The cells are but little if at 
all affected. 

There are no characteristic symptoms of this condition. Jaundice docs not 
occur; the stools may be light-colored, but the secretion of bile persists. The 
physical examination shows the organ to be uniformly enlarged and painless, 
the surface smooth, the edge rounded, and the consistence greatly increased. 
Sometimes the edge, even in very great enlargement, is sharp and hard. The 
spleen also may be involved, but there are no evidences of portal obstruction. 

The diagnosis of the condition is, as a rule, easy. Progressive and great 
enlargement in connection with suppuration of long standing or wi syp 1S> 
is almost always of this nature. In rare instances, however, the amyloid liver 
is reduced in size. 


Tn the liver may attain considerable size and be smooth Mid ^ 

form, resembling, on physical examination, the fatty organ. The blood condi¬ 
tion at once indicates the true nature of the case. ^ 
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XU. ANOMALIES IN FORM AND POSITION OF THI 

LIVES. 

In transposition of the viscera the right lobe at the organ mayo cqnpy 'ffr 
left side. A.common and important anomaly is the tilting forward of f}* 
organ, so that the antero-postorior axis becomes vertical, not horizontal. In 
stead of the edge, of the right lobe presenting just below the costal margin, i 
considerable portion of the surface of the lobe is in contact with the.abdonuna 
parietes, and. the edge may be felt as .low, perhaps, as the navel. This ante 
version is apt to be mistaken for enlargement of the organ. 

The “ lacing ” liver is met with in two chief types. In one the anturio 
portion, chiefly of the right lobe, is greatly prolonged, and may reach tin 
transverse navel line, or oven lower. A shallow transverse groove separate, 
the thin extension from the main portion of the organ. The peritoneal coat 
ing of this groove may be fibroid, and in Tare instances the deformed portioi 
is connected with the organ by an almost tendinous membrane. The liver nw 
be compressed laterally and have a pyramidal shape, and the extreme left Imr 
der and the hinder margin of the left lobe may be much folded and incurved 
The projecting portion of the liver, extending low in the right flank, may In 
mistaken for a tumor, or more frequently for a movable right kidney. It: 
continuity with the liver itself may not be evident on palpation or on porous 
sion, as coils of intestine may lie in front. It descends, however, with inspire 
tion, and usually the margin can be traced continuously with that of the lof 
lobe of the liver. The greatest difficulty arises when this anomalous lappet o 
the liver is either naturally very thick and united to the liver by a very tlm 
membrane, or when it is swollen in conditions of great congestion of tin 
organ. 

The other principal type of lacing liver is quite different in shape. I 
is thick, broader above than below, and lies almost entirely above the trans 
verse line of the cartilages. There is a narrow groove just above the anterio 
> border, which is placed more transversely than normal. 

Movable Liver. —This rare condition has received much attention, ani 
J. E. Graham collected 70 reported cases from the literature. In a very con 
siderable number of these there has been a mistaken diagnosis. A slight grad: 
of mobility of the organ is found in the pendulous abdomen of enteroptosis 
and after repeated ascites. 

The organ is so connected at its posterior margin with the inferior voni 
cava and diaphragm that any great mobility from this point is impossible, e\ 
cept on the theory of a meso-hepar or congenital ligamentous union betweci 
these structures. The ligaments, however, may show an extreme grade o 
relaxation (the suspensory 7.5 cm., and the triangular ligament 4 cm., in on: 
of Leube’s cases); and when the patient is in the erect posture the organ inaj 
drop down so far that its upper surface is entirely below the costal margin 
The condition is rarely met with in men; 56 of the cases were in women, 
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I. DISEASES OF TIIE PANCREAS. 

L PANCREATIC INSUFFICIENCY. 

K 'Much?;attention has been given to the study of conditions in which the 
Mf$tion& of the gland are defective. No one sign is distinctive, hut a com- 
Ju&tion gives a fairly accurate picture. The lesions are sclerosis, atrophy, 
ggHrte and chronic inflammatory changes, new growths and possibly functional 
nMurbances without obvious alterations of structure. The indications are, 

1, Changes. inJthe .character of the stools; (a) jm excess of total fat in the 
faiecs, which in some cases has been as high as 90 per cent. The neutral fats 
predominate in cases not associated with jaundice. (6) Diminution of the 
tryptio.. energy, as shown by the failure to digest the nuclei of the muscle 
fibres (Schmidt test); (c) imperfect digestion of the carbohydrates. The 
stools are bulky, soft, acid, grayish wliite in color and have a peculiar odor. 

2, Changes in the urine; (a) sugar is present in certain cases, as considered 
under diabetes; (5) Cammidge’s reaction.—In many lesions of Hie pancreas 
this author claims that there is excreted by the kidneys a substance which in 
hydrolysis gives the reaction of a pentose. The Milne of this is still under 
discussion; the results with the improved method have been favorable, (c) 
The value of the presence in the urine of the fat-splitting ferment of Opie, 
the Sahli reaction, of lipnria, and of nialtosuria, has yet to be determined. 

H. HEMORRHAGE. 

Both Spiess (1866) and Zenker (1874) were acquainted with hemor¬ 
rhage ij}tft_the.pancreas as a cause of sudden death, but the great medico-legal 
importance of the subject was first fully recognized by F. W. Draper, of Bos¬ 
ton, whose townsmen, Harris, Fitz, Whitney, and others have contributed 
additional studies. In 4,000 autopsies Draper met .with 19 cases of pancreatic 
haemorrhage, in 9 or 10 of which no other cause of death was found. When 
th e bleeding is ex tensive the entire tissue of the gland is destroyed and the 
blood Invades the retro-peritoneal tissue. In other instances the peritoneal 
covering is broken and the blood fills the lesser peritonaeum (see ha-moperito- 
meum). The haemorrhage may be in connection with an acute pancreatitis or 
with necrotic inflammation of the gland. 

The nymptnm .1 are thus briefly summarized by Prince; “The patient who 
has previously been perfectly well, is suddenly taken with the illness which 
teimiaaies-lus life. . . . When the luemorrhage occurs the patient may lie 
quietly resting or pursuing his usual occupation. The pain which ushers in 
the attack is usually very severe and located in the upper part of the abdomen. 
It steadily increases in severity, is sharp or perhaps colicky in character. It 
is almost from the first accompanied by nausea and vomiting; the latter be-, 
comes frequent and obstinate, but gives no relief. The patient soon becomes 
anxious, restless, and depressed; he tosses about, and only with difficulty can 

be restrained in bed. The surface is cold and the forehead is covered with 
1 cold sweat. The pulse is weak, rapid, and sooner or later imperceptible. The 
ib^omen becomes tender, the tenderness being located in the upper part of the 
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abdomen or epigastrium-i Tympanites is sometimes marked. The tempera¬ 
ture is usually normal or subnormal. The bowels are apt to be constipated, 

m. ACUTE PANCREATITIS. 

(a) Acute Haemorrhagic Pancreatitis. —In this form the inflammation 
combined with haemorrhage, and it is difficult to separate dearly the two proi 
esses. 

Etiology. —A large majority of the oasesfoccur in adult males. McT’he< 
ran has reported one in a nine months' old child. Many of the patients hail 
been addicted to alcohol; others had suffered occasionally with severe pains 
and vomiting or with gall-stone colie. l’ciser found that 8 out of 121 col¬ 
lected cases of'acute pancreatitis were associated with parturition. He sug¬ 
gests that the manges bringing about the pancreatitis in these cases may be 
analogous to those occurring in the liver, kidneys, and other organs in eclamp¬ 
sia. Miinzer, on the other hand, advances the hypothesis that the initial 
necrosis |nay result from embolism with giant cells from the placenta. 

The.pancreas is found enlarged, and the interlobular tissue infiltrated 
with blood, and perhaps with clots. /The relation-of., gaLL-stonae to the con¬ 
dition has been demonstrated in a recent case (Opie))£ A small calculus had 
lodged in the diverticulum of Vater, closing its duodenal orifice and converting 
the common bile duct and the duct of Wirsung into a closed channel. Bile 
finding-its- way-in to the pancreas had caused hannorrhagic inflammation. In¬ 
jection of bile into the pancreatic ducts of dogs reproduces the lesion. The 
gland cells have undergone more or less wide-spread necrosis, and at the mar¬ 
gin of the necrotic areas are accumulations of inflammatory products, red 
blood-corpuscles, polynuclear leucocytes, and fibrin. There can he seen about 
the lobules and upon the omentum and mesentery opaque white specks, the 
fat necroses of Balser. 7 

Symptoms. —One of the most characteristic features is tho suddenness of 
the onset, usually with violent colicky pain in the upper part of the abdomen. 
^Nausea and (, vomiting follow, with s collapse symptoms, more or less severe 
according to the intensity of the attack. «The abdomen becomes swollen and 
tense and there is constipation. /• The temperature at first may be low; sub¬ 
sequently fever sets in, sometimes initiated by a chill. There may be early 
’ delirium. Collapse symptoms supervene, and death occurs usually from the 
second to the fourth day, or even earlier. The swelling and infiltration in the 
region of the pancreas necessarily involve the cceliac plexus, and the stretch¬ 
ing of the nerves may account for the agonizing pain and the sudden col¬ 
lapse. In a case which I have reported the semilunar ganglia-were swollen, 
the nerve-cells indistinct, and there was an interstitial infiltration of round 
cells. The Pacinian corpuscles in the neighborhood of the pancreas were enor¬ 
mously swollen and oedematous. 

Deep pressure on the upper part of the abdomen may give evidence of 
circumscribed resistance. 

Diagnosis.— T i)t 0 ° fl ' r '‘‘ 1 tnitn perforating peirit^ ; tir ; ° usu¬ 

ally suspected. Now that the condition has become better known the diagno¬ 
sis infra vitam has been made. “ Acute pancreatitis is to he suspected when 
a previously healthy person or a sufferer from occasional attacks of indigts- 
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tion is suddenly seized with a violent pain in the epigastrium followed by votu 
iting and collapse, and in the course of twenty-four hours by a cireumscribec 
epigastric swelling, tympanitic or resistant, with slight elevation of tempera¬ 
ture. Circumscribed tenderness in the course of the pancreas and tender spotf 
throughout the abdomen are valuable diagnostic signs ” (Fitz). An intorost- 
ing^case admitted to the Johns Hopkins Hospital illustrates ti common mis¬ 
take. (The young man had had symptoms of oils true tion of the bowels for 
three or four days. The abdomen was distended, tender, and very painful. 

. I.saw him on admission, agreed in the diagnosis of probable obstruction, and 
ordered him to be transferred at once to the o|>eraling-room. Hoisted found 
no evidence of obstruction, but in the region of the pancreas and at the root 
of the mesentery there was a dense, thick, indurated mass, and there were areas 
of fat-necrosis in both mesentery nnd omentum. Oddly enough this patient 
returned four years afterward with another attack, but lie refused to lie oper¬ 
ated upon and was taken awav by his friends. 

(6) Acute Suppurative Pancreatitis—Pancreatio Abscess. —Pits, in his 
monograph in 1889, reported 22 cases. To this list Kiirte has added 21. Of 
the cases, 32 were in males. 

Etiology.— The etiology in a majority of eases is doubtful.; Dyspeptic dis¬ 
turbances and.truuma have preceded the onset in some instances. In 2-1 cases 
there was a single abscess; in 14 there were numerous small abscesses. In other 
instances there was a diffuse purulent infiltration. Some of the sequels are 
,peri-pancreatic abscess,.-perforation into the stomach,-the duodenum, or tho 
peritomeum, anck thrombosis of the portal vein. 

Symptoms. —The symptoms of suppurative pancreatitis are not always well 
defined. In one case in my wards Thayer made a correct diagnosis. Tho 
patient, aged thirty-four, had had occasional attacks of severe pain and vomit¬ 
ing. This was followed by fever and delirium. A deep-seated mass was felt 
in tho median line just above tho umbilicus. Finney ojierated and found dis¬ 
seminated fat-necrosis and a deep-seated abscess with necrotic pancreatic tis¬ 
sue. The patient recovered. The course of the suppurative form is much 
more chronic. Icterus, fatty diarrhoea, and sugar in the urine have been met 
with in some cases. The presence of a tumor mass in the epigastrium is ot 
the greatest moment. 

(c) Gangrenous Pancreatitis. —Complete necrosis of the gland, or part of 
it, may follow either haemorrhage or-hannorrhagic inflammation, and in excep¬ 
tional cases may occur after? suppurative infiltration or,after injury or the 
^perforation of an ulcer of the stomach. In Fitz’s monograph 15 cases uro 
reported. Korte has increased this number to 40. Symptoms of hemorrhagic 
pancreatitis may precede or be associated with it. Death usually follows in 
from ten to twenty days, with symptoms of collapse. 

Anatomically the pancreas may present a dry necrotic appearance, but as 
a rule the organ is converted into a dark slaty-colored mass lying nearly free 
'n the omental cavity or attached by a few shreds. In other instances the 
totally or partially sequestrated organ may lie in a large abscess cavity, form¬ 
ing a palpable tumor in the epigastric region. In two eases, reported by Chiari, 
the necrotic pancreas was discharged per rectum, with recovery. 

Halation of Fat-necrosis to Pancreatic Disease. —In connection with all 
^°t®!_pf Jjgmcreatic disease small yellowish areas, to which Balser first directed 
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attention, may be found'in the interlobular pancreatic tissne^in,.the .mesen¬ 
tery* in the omentum,<|in the abdominal fatty tissue generally, and occasiou- 
aUyrin.the pericardial andmubcutaneous fat. It is stated that they may be 
present without disease of the gland, but this is doubtful. They are most fre¬ 
quent in the haemorrhagic and necrotic forms of pancreatitis, less common 
in the suppurative. In the pancreas the lobules are seen to be separated^ & 
dead-white necrotic tissue, which gives a remarkable appearance to the section. 
In the abdominal fat the areas are usually not larger than a pin’s head; they 
at once attract attention, and may be mistaken, on superficial examination, for 
miliary tubercles or neoplasms. They may be larger; instances have been re¬ 
ported in which they were the size of a hen’s egg. On section they have a soft, 
tallowy consistence. E. LangerhanB has shown that this substance is a com¬ 
bination of lime with certain fatty acids. They may be crusted with limp, 
and in a man, aged eighty, who di e d of Bright’s disease, I found the lobules 
of the pancreas entirely isolated by areas of fat-necrosis with extensive depo¬ 
sition of lime salts. There is no necessary etiological relation between disease 
of the pancreas and disseminated fat-necroses of the abdomen at the time 
the latter are discovered. They have been found accidentally in laparotomy 
for ovarian tumor and in instances in which tho pancreas has been normal. 
They may be present in thin persons or in association with gall-stones. Bacil¬ 
lus coli was present in two instances, with diphtheritic colitis, examined by 
Welch, though in most cases tho areas of necrosis are sterile. > Langcrhans 
produced fat-necrosis by injecting extract of pancreas into the peri-renal 
fatty tissue of a dog; and Hildebrand and Dettmcr have shown experimentally 
that the fatnecroses are caused by certain constituents of the pancreatic 
juice, but not by trypsin. 3 Flexner has demonstrated by chemical tests 
the existence of the fat-splitting ferment in peritoneal fat-necroses in 
recent human and experimental cases. The ferment (steapsin) disappears 
after five or six days in experimental necroses, and can not be demonstrated 
in the lime-incrustcd human ones. If H. I T. Williams has produced similar 
lesions in tho subcutaneous fat by inserting bits of sterile pancreas beneath 
the skin.i'Ey ligating the pancreatic ducts of cats Opie produced at the end of 
several weeks necrosis of almost the entire abdominal fat, together with foci 
in the subcutaneous tissue and in the pericardium. £ Flexner has produced acute 
haemorrhagic pancreatitis by injecting artificial gastric juice into the duct of 
Wirsung. ; Qpie has recently made the interesting observation that haemor¬ 
rhagic pancreatitis and fat-necrosis may be produced by injecting bile into the 
pancreatic duct of dogs, and has also shown that the penetration of bile into 
the pancreas may be the cause of these conditions in human cases. 

It is well for surgeons to remember that in two cases at least the most 
serious symptoms of acute pancreatic disease have been found in association 
only with wide-spread fat-necrosis of the gland. In a base reported by Stock- 
ton and Williams a man, on his return journey from Europe, was seized with 
vomiting and pain, without fever, but with a very small pulse. The patient 
died soon after his arrival in America. The post mortem showed a pancreas 
18 cm. long, at first sight normal, but on section most extensive bitty infiltra¬ 
tion with fat-necrosis was demonstrable. 



IV. CHRONIC PANCREATITIS. 

Anatomically there arc two forms (a) interlobular, including that cauw 
hy_occ1naion-of the duct, and (6) interacinar, a more diffuse process invadii 
''the islands of Langerhans, which are spared in the other fonms. It is foun 
sTa common condition, if microscopical examination is made. Tlie organ 
enlarged and hard and the lobules stand out clearly. So hard may the glan 
be that surgeons have frequently mistaken the enlarged and firm head for 
new growth. In the later stages the gland may be shrunken and cirrhoti 
Pancreatic calculi, i-gall-stones^ infections of the duct (catarrhal by exter 
sion from the duodenum) are the common causes; a very typical form occur 
in hasmochromatosis. The symptoms arc not very well defined. Many c 
the most characteristic specimens have been met with accidentally. When du 
to calculi and infection of the ducts there are'pin,vdyspepsia,\fatty stools 
jaundice, at-"times fever, and loss of weight. The jaundice may be due t 
compression of the head of the common bile-duet where it passes through thi 
gland. /Progressive wasting,rtho, urinary reactions (Oammidgc’s in practise! 
hands)f and jaundice are the most important diagnostic features, but at bes 
there is a good deal of uncertainty. It is quite possible, as Mayo Robson sug 
gests, that many instances of so-called catarrhal jaundice arc due to pressurt 
on the common duct by the swollen pancreatic tissue. Prom a surgical stand¬ 
point jaundice is a most important symptom and was present in every one oi 
the 18 cases selected to illustrate the clinical course, etc., in Mayo Robson and 
Cammidge’s work on the Pancreas. Drainage of the duets and removal of 
the Btones are advised. 


V. PANCREATIC CYSTS. 

Of 121 cases operated upon by surgeons 60 were in males and 66 it 
females; in 5 the sex was not given (Korte). Sixty-six of the cases occurred 
in the fourth decade. T. C. Railton’s case (which is not in Korte’s series), 
an infant aged six months, and Shattuck’s case in a child of thirteen and a 
half months, are the youngest in the literature. According to the origin 
Korte recognizes three varieties. 

(1) Traumatic Cases.—In this list of 33 cases 30 were in men and only 
3 in women. / Blows on the abdomen or.- constantly repeated pressure are the 
most common forms of trauma. One case followed severe massage. Usually 
with the onset there are inflammatory symptoms, pain, and vomiting, some¬ 
times suggestive of peritonitis. The contents of the cyst arc usually bloody, 
though in 13 of the traumatic cases it was clear or yellowish. 

(2) Cysts following Inflammatory Conditions.—In 51 cases the trouble 
began gradually after attacks of dyspepsia with colic, simulating somewhat 
that of gall-stones. Occasionally the attack set in with very severe symptoms, 
suggestive of obstruction, of the bowel. In this group thetumorappearedm 
19 cases sopn after the-onset of the pain; in others it was delayed for a period 
of from a few weeks to two or three years. McPhedran has reported a re¬ 
markable instance in which the tumor appeared in the epigastrium with signs 
of severe inflamma tion. It was opened and drained and believed to be a 
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hydrops of the lesser peritoneal cavity. Three months later a second cyst 
developed, which appeared to spring directly from the pancreas. 

(3) Cysts without any Inflammatory or Traumatio Etiology. —Of 33 cases 
in this group 26 were in women. A remarkable feature is the prolonged.,period 
ofjheir.exis fence—in one ease for forty-seven years, in one for between, six¬ 
teen and twenty years, in others for sixteen, nine, and eight years, in the major¬ 
ity for from two to four years. 

Morbid Anatomy. —Anatomically Korte recognizes (1) retention cysts- due 
to plugging of the main duct; (2) proliferation cysts of the pancreatic tissue— 
the cysto-adenoma; (3) retention cysts arising from the alveoli of the.gland 
and of the smaller ducts, which become cut off and dilate in consequence of 
chronic interstitial pancreatitis; (4) pseudo-cysts following inflammatory or 
traumatic affections of the pancreas, usually the result of injury, causing haem¬ 
orrhage and hydrops of the lesser peritonamm. 

Situation. —In its growth the cyst may (1) be in the lesser peritonaeum, 
push the stomach upward, and reach the abdominal wall between the stomach 
and the transverse colon; (2) more rarely the cyst appears above the lesser 
curvature and pushes the stomach downward; in both of these cases the situ¬ 
ation of the tumor is high in the abdomen, but (3) it may develop between 
the leaves of the transverse meso-colon and lie below both the colon and the 
stomach. The relation of these two organs to the tumor is variable, but in 
the majority of cases the stomach lies above and the transverse colon below the 
cyst. Occasionally, too, as in T. C. Railton’s case, the cyst may arise in the 
tail of the pancreas and project far over in the left hypochondrium in the 
position of the spleen or of a renal tumor. 

General Symptoms. —Apart from the features of onset already referred 
to, the patient may complain of no trouble whatever, particularly in the very 
chronic cases, unless the cyst reaches a very largo size. Painful colicky attacks, 
with nausea and vomiting and progressive enlargement of the abdomen, have 
frequently been noted, Patty diarrhoea from disturbance of the function of 
the pancreas is rare. Sugar in the urine has been present in a number of 
cases. ; Increased secretion of the saliva, the so-called pancreatic salivation, 
is also rare. Pressure of the cyst may sometimes cause jaundice, and in rare 
instances dyspnoea. Very marked loss of flesh has been present in a number 
of cases. A remarkable feature often noticed has been the transitory disap¬ 
pearance of the cyst. In one of Halsted’s cases the girth of the abdomen de¬ 
creased from 43 to 31 inches in ten days with profuse diarrhoea. Sometimes 
the disappearance has followed blows. 

Diagnosis. —The cyst occupies the upper abdomen, usually forming a 
semicircular bulging in the median line, rarely to either side. In 16 cases 
Korte states that the chief projection was below the navel. In one case oper¬ 
ated upon by Halsted the tumor occupied the greater part of the abdomen 
The cyst is immobile, respiration having little or no influence on it. As already 
mentioned, the stomach, as a rule, lies above it and the colon below. 

In a majority of the cases the fluid is of a reddish or dark-brown color, 
and contains blood or blood coloring matter, cell detritus, fat granules, and 
sometimes cholesterin. The consistence of the fluid is usually mucoid, rarely 
thin. The reaction is alkaline, the specific gravity from ,1.010 to 1.020. In 
22 cases Korte states that the fluid was.not haemorrhagic. 
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The existence of ferments is important. Tn 51 cases they were prese 
in the fluid or in the material from the fistula. In 20 cases only one ferine 
was present, in 20 cases two, and in 14 cases all three of the pancreatic f< 
mentis were found. In view of the wide occurrence of diastatic and fi 
emulsifying ferments in various exudates, the most important and only pa 
tive sign in the diagnosis of the pancreatic secretion is the digestion of fibr 
and albumin. 

OfiMtm -—Of 160 cases of operation there were 150 recoveries. Tneisu 
and drainage was the operation performed in IMS eases, in 15 excision w 
performed. 


VI. TUMORS OF THE PANCREAS. 

Of new growths in the organ carcinoma is the most frequent. Sarcomi 
adenoma, and lymphoma are rare. 

Frequency. —At the General Hospital in Vienna in 18,069 autopsies thei 
were 22 cases of cancer of the pancreas (Biach). In 11.472 post mortems t 
Milan, Segxe found 132 tumors of the pancreas, 127 of which were care! 
nomata, 2 sarcomata, 2 cysts, and 1 syphiloma. In 6,000 autopsies at Guy’ 
Hospital there were only 20 eases of primary malignant disease of the orgai 
(Halo White). In the first 1,500 autopsies at the Johns Hopkins Itospita 
there were 6 cases of adeno-carcinoma, and 1 doubtful case in which the exac 
origin could not be stated. There were 8 eases of secondary malignant diseasi 
of the pancreas. The head of the gland is most commonly involved, but the 
disease may be limited to the body or to the tail. The majority of the patient) 
are in the middle period of life. 

Symptoms. —The diagnosis is not often possible. The following are th< 
most important and suggestive features: (a) Epigastric pains, often occur 
ring in paroxysms. (6) Jaundice, due to pressure of the tumor in the heat 
of the pancreas on the bile-duet. The jaundice is intense and permanent, am 
associated with dilatation of the gall-bladder, which may reach a very large 
size, (c) The presence of a tumor in the epigastrium. This is very variable 
In 137 cases Da Costa found the tumor present in only 13. Palpation undei 
antesthesia with the stomach empty would probably give a very much largei 
percentage. As the tumor rests directly upon the aorta there is usually a 
marked degree of pulsation, sometimes with a bruit. There rnay be pressure 
on the portal vein, causing thrombosis and its usual sequels, (d) Symptoms 
due to loss of function of the pancreas are less important. Fatty dinrrluea is 
not very often present. In consequence of the absence of bile the stools are 
usually very clay-colored and greasy. Diabetes also is not common. («) A 
very rapid wasting and cachexia. Of other symptoms nausea and vomiting 
are common. In some instances the pylorus is compressed and there is great 
dilatation of the stomach. In a few cases there has been profuse salivation. 

The points of greatest importance in the diagnosis are the intense and 
permanent jaundice, with dilatation of the gall-bladder, rapid emaciation, 
and the presence of a tumor in the epigastric region. Of less importance are 
features pointing to disturbance of the function of the gland. 

Of other new growths sarcoma and lymphoma have been occasionally 
found. Miliary tubercle is not very uncommon in the gland. Syphilis may 
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occur as rather a chronic interstitial inflammation, or in the form of gummata. 

The outlook in tumors of the pancreas is, as a rule, hopeless. However, 
of 10 cases operated upon of late years, 6 recovered (Korte). 

VXL PANCREATIC CALCULI. 

Pancreatic lithiasis is comparatively rare. In 1883 George W. Johnston 
collected 35 cases in the literature. In 1,500 autopsies at the Johns Hopkins-' 
Hospital there were 2 cases. 

The stones are usually numerous, either round in shape or rough, spinous 
and coral-like. The color is opaque white. They are composed chiefly of car¬ 
bonate of lime. The effects of the stones are: (1) A chronic interstitial in¬ 
flammation of the gland substance with dilatation of the duct; sometimes there 
is cystic dilatation of the gland; (2) acute inflammation with suppuration; 
(3) the irritation of the stones, as. in thegaDFbTadder, may. lead tO earcinoma. 

Symptoms. —The cases are not often diagnosed. Pains in the epigastrium, 
often very severe, but not characteristic; the signs of pancreatic insufficiency 
already described, and the X-rays, which show the pancreatic but not the 
biliary concretions, are suggestive features. An analysis of the calculi passed 
with the stools may alone serve to distinguish a case from one of gall-stones. 
Operation has been performed in five or six cases. In Mayo Robson’s case 
the stones were removed from the duct of Wirsung. 


J. DISEASES OF THE PERITON iETJM. 

I. ACUTE GENERAL PERITONITIS. 

Definition. —Acute inflammation of the peritonaeum. 

Etiology. —The condition may be primary or secondary. 

(а) Pbimaby, Idiopathic Pekitonitis. —Considering how frequently the 
pleura and pericardium are primarily inflamed the rarity of idiopathic in¬ 
flammation of the peritonaeum is somewhat remarkable. * It may follow cold or 
exposure and is then known as rheumatic peritonitis. No instance of the kind 
has come under my notice. IniBright’s disease,'- gout and} arterio-sclerosis 
acute peritonitis may occur as a terminal event. Of n>2 cases of peritonitis 
which came to autopsy at the Johns Hopkins Hospital, 12 were of this form. 
In these there was some pre-existing chronic disease (Flexner). 

(б) Sjjcondaby pekitonitis is due to extension of inflammation from, or 
perforation of one of the organs covered by the peritonaeum. Peritonitis from 
extension may follow inflammation of the stomach or intestines, extensive 
ulceration in these parts, cancer, acute suppurative inflammations of the spleen, 
liver, pancreas, retroperitoneal tissues, and the pelvic viscera. 

Perforative peritonitis is the most common, following external wounds, 
perforation of ulcer of the stomach or bowels, perforation of the gall-bladder, 
abscess of. the liver, spleen, or kidneys. Two important causes are appendi¬ 
citis and suppurating inflammation about the Fallopian tubes and ovaries. 
There are instances in which peritonitis has followed rupture of an appar¬ 
ently normal Graafian follicle. 
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■ Of the above 102 cases, 56 originated in an extension from some disease 
abdotninal viscus. The remaining 34 followed surgical operations upon tl 
peritonaeum or the contained organs. 

^ The peritonitis of septicaemia and py.emia is almost invariably the resu 
of a local process. An exceedingly acute form of peritonitis may be caused t 
I®development of tubercles on the membrane. 

^ Morbid Anatomy. —In recent cases, on opening the abdomen the intei 
oils are distended and glued together by lymph, and (he peritonamr 
its a patchy, sometimes a uniform injection. The exudation may lie 
(i)* Fibrinous, with little or no fluid, except a few pockets of clear serui 
jetween the coils, (b) Sero-fibrinous. The coils are covered with lympl 
md there is in addition a large amount of a yellowish, sero-librinous fluid 
[n instances in which the stomach or intestine is perforated this may bo mixa 
vith food or fasces, (c) Purulent, in which the exudate is either thin an< 
jreenish-yellow in color, or opaque white and creamy, (tl) Putrid. Occa 
ionally in puerperal and perforative peritonitis, particularly when the lattei 
ias been caused by cancer, the exudate is thin, grayish-green in color, anc 
ias a gangrenous odor, (r) 1 hemorrhagic. This is sometimes found as nr 
dmixture in cases of acute peritonitis following wounds, and occurs in tilt 
aneeron s and tub ercul ous forms. (/) A rare form occurs in which the injec¬ 
tion is present, but almost all signs of exudation are wanting. Close inspection 
may be necessary to detect a slight dulling of the serous surfaces. 

The amount of the elfusion varies from half a litre to 20 or 30 litres. 
There are probably essential differences between the various kinds of peri¬ 
tonitis. 

Bacteriology of Acute Peritonitis. —Much work has lieen done lately upon 
the subject. Flcxner has analyzed 102 cases of peritonitis, in which bacterio¬ 
logical studies wore made, which came to autopsy in the .lolnis Hopkins Hos¬ 
pital. He makes three classes. The first class embraces the primary or idio¬ 
pathic form, of which 12 cases were found. These were with one exception 
mono-infections. The prevailing micro-organism was the streptococcus pyog¬ 
enes (five times), the remaining ones being the staphylococcus aureus, micro¬ 
coccus lanceolatus, bacillus proteus, pyocyancus, eoli communis, and the in¬ 
fluenza bacillus. The second class followed operations upon the pcritonieum, 
excepting operations upon the intestine. The majority of these cases were 
examples of wound infection. They were 33 in number. In 25 of these mono¬ 
infections, in 8 mixed infections existed. The prevailing micro-organism was 
the staphylococcus aureus, which was present alone in 12 and combined in 2 
cases. The streptococcus occurred 5 times uncombined and 4 times com¬ 
bined. The .bacillus coli was found 5 times in all, being unassociated in 3 
cases. Other organisms found were the micrococcus lanceolatus, staphylococcus 
albns, bacillus pyocyancus, and airogenes capsulatus. The remaining 56 cases, 
forming theJhird.class, were instances of intestinal infection, these com¬ 
prised 23 mono-'and 33 polyinfections. The predominating micro-organism 
was the bacillus coli communis which occurred in 43 cases, 8 limes alone and 
35 in association. The streptococcus was present in 37 eases, lieing alone m 7. 
The staphylococci, pneumococcus, bacillus proteus, pyocyancus, yphosus, an 
arogenes capsulatus occurred in a smaller number of instances. 

Among the micro-organisms thus far found rarely m peritonitis, may 
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mentioned the gonococcus, the anthrax bacillus, the proteus bacillus, and the 
, typhoid bacillus. The gonorrhoeal form arises from salpingitis and may occur 
in children. Welch has found the bacillus coli communis in peritonitis due 
to ulceration of the intestines without perforation. 

Symptoms. —In the perforative and septic cases the onset is marked by 
chilly feelings or; an actual rigor with intense pain in the abdomen. In typhoid 
fever, when the sensorium is benumbed, the onset may not be noticed. The 
pain is general, and is usually intense and aggravated by movements and pres¬ 
sure. A position is taken which relieves the tension of the abdominal mus¬ 
cles, so that the patient lies on the back with the thighs drawn up and the 
shoulders elevated. The greatest pain is usually below the umbilicus, but in 
peritonitis from perforation of the stomach pain may bo referred to the back, 
the chest, or the shoulder. The respiration is superficial—costal in type— 
as it is painful to use the diaphragm. For the same reason the action of 
coughing is restrained, and even the movements necessary for talking arc lim¬ 
ited. In this early stage the sensitiveness may be great and the abdominal 
muscles are often rigidly contracted. If the patient is at perfect rest the pain 
may be very slight, and there are instances in which it is not at all marked, 
and may, indeed, be absent. 

The abdomen gradually becomes distended and tense and is tympanitic on 
percussion. The pulse is rapid, small, and hard, and often has a peculiar wirv 
quality. It ranges from 110 to 150. The temperature may rise rapidly after 
the chill and reach 104° or 105°, but the subsequent elevation is moderate. 
In some very severe cases there may be no fever throughout. The tongue at 
first is white and moist, but subsequently becomes dry and often red and fis¬ 
sured. Vomiting is an early and prominent feature and causes great pain. Thu 
contents of the stomach arc first ejected, then a yellowish and bile-stained 
fluid, and finally a greenish and, in rare instances, a brownish-black liquid with 
slight focal odor. The bowels may be loose at the onset and then constipa¬ 
tion may follow. Frequent micturition may be present, less often retention. 
The urine is usually scanty and high-colored, and contains a large quantity 
of indican. 

The appearance of the patient when these symptoms have fully developed 
is very characteristic. The face is pinched, the eyes are sunken, and the expres¬ 
sion is very anxious. Th<ua?pstant vomiting, of fluids causes a wasted Appear¬ 
ance, and the hands sometimes present the washer-woman’s skin. Except in 
cholera, we see the Hippocratic,fqcics. more frequently.in this than in any 
other" disease—'“ft.. sharp nose,hoi low eyes, collapsed temples; the ears cold, 
contracted, and their lobes turned out; the skin about the forehead being rough, 
distended, and parched; the color, of the whole face being brown, black, livid, 
or lead-colored.” There are one or two additional points about the abdomen. 
(The tympany is usually excessive, owing to the great relaxation of the walls of 
the intestines by inflammation and exudation. Thp splenic dulness may lie 
obliterated, the. diaphragm pushed up, and the apex beat of the heart dislo¬ 
cated to the fourth interspace. The liver dulness may be greatly reduced, or 
may, in the mammary line, be obliterated It has been claimed that tbia. is a 
distincti v e featu re of perforative peritonitis, but on several occasions I have 
been able to demonstrate that the liver dulness in the middle and mammary 
line was obliterated by tympanites alone. In the axillary line, on the other 
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frand, the liver duiness, thougli diminished, may |>ersist. Piu gyiui-porilo mmiin. 
following perforation more certainly obliterates the hepatic duiness. In'such 
cases the fluid effused prodoieauudulness in the lateral regions; hut with gas 
Jn the peritomeum, if the patient is turned on the left side, a clear note is 
EearcTbenaath the seventh and eighth ribs. Acute peritonitis may present a 
flat, rigid abdomen throughout its course. , 

Effusion of fluid—ascites—is usually present except' in some acute rapidly 
fatal cases. The flanks are dull on percussion. The duiness may be movable, 
though this depends altogether upon the degree of adhesions. There may bo 
considerable effusion without either movable duiness or fluctuation. A fric¬ 
tion-rub may be present, as first pointed out by Bright, but it is not nearly so 
common in acute as in chronic peritonitis. 

Course.—The acute diffuse peritonitis usually terminates in death. The 
most intense forms may kill within thirty-six to forty-eight hours; more com¬ 
monly death results in four or five days, or the attack may be prolonged to 
eight or ten days. The pulse becomes irregular, the heart-sounds weak, the 
breathing shallow; there are lividity with pallor, a cold skin with high rectal 
temperature—a group of symptoms indicating profound failure of the vital 
functions for which Gee has revived the old term jifinifijinita. Occasion¬ 
ally death occurs with great suddenness, owing, possibly, to paralysis of tho 


nean. , 

Diagnosis. —In typical cases the severe pain at onset, the distention of the 
abdomen, the tenderness, the fever, the gradual onset of effusion, collapse, 
and the vomiting give a characteristic picture. Careful inquiries should at 
once be made concerning the previous condition, from which a clew can often 
be had as to the starting-point of the trouble. In young adults a considerable 
proportion of all cases depends upon perforating appendicitis, and there may 
be an account of previous attacks of pain in the iliac region, or of constipa¬ 
tion alternating with diarrhoea. In women the most frequent causes are sup¬ 
purative processes in the pelvic viscera, associated with salpingitis, abscesses 
in the broad ligaments, or acute puerperal infection. Perforation of gastric 
ulcer is a more common factor in women than in men. It is not always easy 
to determine the cause. Many cases come under observation for the first time 
with the abdomen distended and tender, and it is impossible to make a satis¬ 
factory examination. In such instances the pelvic organs should be examined 
with the greatest care. In typhoid fever, if the patient is conscious, the sud¬ 
den onset Of pain, the tenderness, rigidity, muscle spasm, and the aggravation 
of the general symptoms indicate what has happened. When the patient is 
in.deep coma, on the other hand, the perforation may lie overlooked. The fol¬ 
lowing conditions arc most apt to lie mistaken for acute peri oni is. 

(a) Acute Entero-colitis.-Mem the pain and distention and the sensitive¬ 
ness on pressure may be marked. The pain is more colicky m character, th . 

diarrhoea is more frequent, and the collapse is more extreme 

(b) The So-called Hysterical Peritonitis.—This has deceived the ve y 
elect, L almost every feature of genuine peritonitis, even the ™ lla P^’ 

be dtnnkted. The onset ms, be sudden, with.«»» p.'» 

tenderness, remlting, disrrho., difflenlt, .» aicturt.on .n'l ihe eb.nde. 

Mo deenbitus. Even the temperature ms, beSereted 

rence of the attack. A case has been reported by Bnstowe in wmen lour 
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attacks occurred within a year, and it was not until special hysterical symp¬ 
toms developed that the true nature^of the trouble was suspected. 

(c) Obstruction of the bowel, as already mentioned, may simulate perito¬ 
nitis, both having pain, vomiting, tympanites, and constipation in common. 
It may for a couple of days really be impossible to make a diagnosis in the 
absence of a satisfactory history. 

(d) Rupture 'of an abdominal aneurism or embolism of the superior mes¬ 
enteric artery may cause symptoms which simulate peritonitis. In the latter, 
sudden onset with sesascupain, the collap s qsy mptoms, frequent-vomiting, and 
great distention-of the abdomen may-be-present. 

(e) I have already referred to the fact that acute htemorrhagic pancre¬ 
atitis may be mistaken for peritonitis. Lastly, a ruptured tubal pregnancy 
may resemble acute peritonitis. 

n. PERITONITIS IN INFANTS. 

Peritonitis may occur in the foetustas a consequence of syphilis, and may 
lead to constriction of the bowel by fibrous adhesions. 

X In the new-born a septic peritonitis may extend from an inflamed cord. 
Distention of the abdomen, slight swelling and redness about the cord, and 
not infrequently jaundice are present. It is an uncommon event, and existed 
in only 4 of 61 infants dying with inflammation off the cord and septicaemia 
(Runge). 

J. During childhood peritonitis arises from causes similar to those affect¬ 
ing the adult.G^Perforative appendicitis is common. 6 Peritonitis following 
blows or kicks on the abdomen occurs more frequently at this period. In 
boys Injury while playing foot-ball may be followed by diffuse peritonitis. A 
rare cause in children is extension, through t.ha diaphragxa(jrom.an-■empyema. 
There are on record instances of peritonitis occurring in several children at 
the same school, and it haafbeen attributed to sewer-gas poisoning. It was in 
investigating an epidemic of this kind at the Wandsworth school, in London, 
that Anstie received the post-mortem wound of which he died. It is to lie 
remembered that peritonitis in children/may follow the gonorrhoeal vulvitis 
so common in infant homes and hospitals. 

m. LOCALIZED PERITONITIS. 

1. 8nhphrcnio Peritonitis. —The general peritonaeum covering the right 
and left lobes of the liver may be involved in antegteosion fEom_the_pleura 
of ..suppurative, - tuberculous, or cancerous processes, ilnu various affections 
of the liver—cancer, abscess, hydatid disease, and in affections of the gall¬ 
bladder—the inflammation may be localized to the peritonaeum covering the 
upper surface of the organ. These forma of localized subphrenic peritonitis 
in the greater sac are not so important in reality as those which occur in the 
leas er peritonuppm . The anatomical relations of this structure are as follows: 
*Tt lies behind and below the stomach, the gastro-hepatic omentum, and the 
Ulterior layer of the great omentum. Its lower limit forms the upper layer 
of the transverse meso-colon. On either side it reaches from the hepatic to 
(he splenic flexure of the colon, and from the foramen of Winslow to the 
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lii l j lB p f the, spleen. Uulucd it covers and i.s I-gi-Hy f r .,„| r f 

thfejUttGISP 8 ' ItWJflfiPT limit is formed by flic frausMuaaJissuie uf flic liver, 
and by that portion of the diaphragm wliicli is covered by the lower layer of the 
right lateral ligament of the liver; the lobiis Spigelii lies bare in the cavity. 
The^foramep of Winslow, through which the lesser communicates with the 
greater peritonaeum, is readily closed by inflammation^ * 

Inflammatory processes, exudates, and luemorrbages may be confined en¬ 
tirely'!# the .lesser peritonaeum. The exudate of tuberculous peritonitis may 
be confined to it. Perforations of certain parts of the stomach, of the duode- 
'num, and of the colon may excite inflammation in it alone; and in various 
affections of the pancreas, particularly trauma and luemorrhage, the effusion 
into the sac has often been confounded with cyst of this organ. “ Pathological 
distention of the lesser peritoneum gives rise to a tumor in the left hypo¬ 
chondriac, epigastric, and umbdical regions of a somewhat characteristic shape*, 
but which appears to vary from time to time in form and size, according lo 
the conditions of the overlying stomach; for when the viseus is full of liquid 
contents it increases the area of the tumor’s dulness, while it makes its out¬ 
lines less definable by palpation, and if the stomach is distended with gas the 
dull area becomes resonant aud apparently the tumor may disappear alto¬ 
gether. The colon always lies below the tumor and never in front of or above 
it, as is the case in kidney enlargement ’’ (Jordan Lloyd). 

Special mention must lie made of the remarkable form of subphrenie 
abscess containing air, which may simulate closely pneumothorax, and hence 
was called by Leyden Fyo-pneumolliorax subphreniem. The affection has 
been thoroughly studied of late years by Heheurlcn, Mason, Mellzer, and I/* 
Dickinson. In 142 out of 110 recorded cases the cause wns known. In a few 
instances, as in one reported by Meltzer, the subphrenie abscess seemed to have 
followed pneumonia. Pyothorax is an occasional cause. By far the most fre¬ 
quent condition is gastric ulcer, which occurred in 80 of the cases. Duodenal 
ulcer was the cause in 6 per cent. In about 10 per cent of the cases the appen¬ 
dix was the starting-point of the abscess. Cancer of the stomach is an occa¬ 
sional cause. Other rare causes are trauma, which was present in one of my 
cases, perforation of an hepatic or a renal abscess, lesions of the spleen, 
abscess, and cysts of the pancreas. 

In a majority of all the cases in which the stomach or duodenum is per¬ 
forated—sometimes, indeed, in the cases following trauma, as in Case S of my 
series—the abscess contains air. 

ThSLgymptoms of subphrenie abscess vary very considerably, depending 
a good deal upon the primary cause. The-onset, as a rule, is abrupt, pariieu- 
larly when due to perforation of a gastric ulcer. There are severe pain, vom¬ 
iting, often of bilious or of bloody material; respiration is embarrassed, owing 
to the involvement of the diaphragm; then the constitutional symptoms occur 
associated with suppuration, chills, irregular fever, and emaciation Subse- 
fluently perforation may take place into the pleura or into tin* nng, wi 1 severe 
cough and abundant purulent expectoration. . , 

The conditions are so obscure that the diagnosis of subphrenie abscess is 
not often made. The perihepatic abscess beneath the arch of the diaphragm, 
whether to the right ot left of the suspensory ligament when it does not contain 
ah - , is almost invariably mistaken for empyema. When a pus collection of 
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any size is in the lesser peritonaeum, the tumor is formed which lias the char¬ 
acters already mentioned in a quotation from Mr. Jordan Lloyd. 

The most remarkable features are those which are superadded when the 
abscess cavity contains air. Here, on the right side, when the abscess is in 
the greater peritonaeum, above the right lobe of the liver, the diaphragm may 
be pushed up to the level of the second or third rib, and the physical signs on 
percussion and auscultation are those of pneumothorax, particularly the tym¬ 
panitic resonance and the movable dulness. The liver is usually greatly de¬ 
pressed and there is bulging on the right side. Still more obscure are the 
cases of air-containing abscesses due to perforation of the Btomach or duode¬ 
num, in which the gas is contained in the lesser peritoneum. Here the dia¬ 
phragm is pushed up and there are signs of pneumothorax on the left side. 
In a large Majority of all the cases which follow perforation of a gastric ulcer 
the effusion lies between the diaphragm above, and the spleen, stomach, and 
the left lobe of the liver below. 

The prognosis in subphrenic abscess is not very hopeful. Of the cases on 
record about 30 per cent only have recovered. 

2. Appendicular. —The most frequent cause in the male of localized peri¬ 
tonitis is inflammation of the appendix vermiformis. The situation varies 
with the position of this extremely variable organ. The adhesion, perforation, 
and intraperitoneal abscess cavity may be within the pelvis, or to the left of 
the median line in the iliac region, in the lower right quadrant of the umbil¬ 
ical region—a not uncommon situation—or, of course, most frequently in the 
right iliac fossa. In the most common situation the localized abscess lies upon 
the psoas muscle, bounded by the caecum on the right and the terminal por¬ 
tion of the ileum and its mesentery in front and to the left. In many of these 
cases the limitation is perfect, and post-mortem records show that complete 
healing may take place with the obliteration of the appendix in a mass of 
firm scar tissue. 

3. Pelvic Peritonitis. —The most frequent cause is inflammation about the 
uterus and Fallopian tubes. Puerperal septicaemia, gonorrhoea, and tubercu¬ 
losis are the usual causes. The tubes are the starting-point in a majority 
of the cases. The fimbriie become adherent and closely matted to the ovary, 
and there is gradually produced a condition of thickening of the parts, in 
which the individual organs are scarcely recognizable. The tubes are dilated 
and filled with cheesy matter or pus, and there may be small abscess cavities 
in the broad ligaments. Rupture of one of these may cause general perito¬ 
nitis, or the membrane may be involved by extension, as in tuberculosis of 
these parts. 

IV. CHRONIC PERITONITIS. 

The following varieties may be recognized; 

(a) Local adhesive peritonitis, a very common 'condition, which occurs 
particularly about the spleen, forming adhesions between the capsule and the 
diaphrag m , about the liver, less frequently about the intestines and mesen¬ 
tery. Points of thickening or puckering on the peritonaeum occur sometimes 
With union of the coils or with fibrous bands. In a majority of such cases the 
condition is met accidentally post mortem. T wo sets of sypiptOT 1 ™ how- 
ever, becapaecLhy. these adhesions. When a fibrous band is attached in such 
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a way as to font) a loop or snare, a coil of intestine may pass through it. Thus, 
uf the 295 eases of intestin al obstruction analyzed by Fifes* <$ were.due to 
this cause. The secondgroup' is less serious and comprises cases with persist¬ 
ent abdominal pain of a colicky character, sometimes rendering life miserable. 

(5) Diffuse Adhesive Peritonitis. —This is a consequence of an acute in¬ 
flammation, either simple or tuberculous. Tito peritonauim is (Alliterated. On 
cutting through the ulidominal wall, the coils of intestines are uniformly 
malted together and can neither lie separated from each other nor can the 
visceral and parietal layers lie distinguished. There may lie’ thickening of the 
layers, and the liver and spleen are usually involved in the adhesions. 

(c) Proliferative Peritonitis. —Apart from cancer and tubercle, which pro¬ 
duce typical lesions of chronic peritonitis, the most characteristic form is that 
which may be described under this heading. The essential anatomical feature 
is great thickening of the peritoneal layers, usually without much adhesion. 
The cases are sometimes seen with sclerosis of the stomach. In one instance 
I found it in connection with a sclerotic condition of the eiccum and the first 


part of the colon. It is not uncommon with cirrhosis of the liver. In the 
inspection of a case of this kind there is usually moderate effusion, more rarely 
extensive ascites. The peritonauim is opaque-white in color, and everywhere 
thickened, often in patches. The omentum is usually rolled and forms a 
thickened mass transversely placed between the stomach and the colon. The 
peritonauim over the stomach, intestines, and mesentery is sometimes greatly 
thickened. The liver and spleen may simply be adherent, or there is a con¬ 
dition of chronic perihepatitis or perisplenitis, so that a layer of firm, almost 
gristly connective tissue of from one-fourth to half an inch in thickness encir¬ 
cles these organs. Usually the volume of the liver is in consequence greatly 
reduced. The gastro-hepatie omentum may be constricted by this new growth 
luiftlhe calibre of the portal vein much narrowed. A serous effusion may lie 
present. On account of the adhesions which form, the peritonauim may be 
divided into three or four different sacs, as is more fully described under the 
tuberculous peritonitis. In these cases the intestines are usually free, though 
the mesentery is greatly shortened. There are instances of chronic peritonitis 
in which the mesentery is so shortened by this proliferative change that the 
intestines form a ball not larger than a cocoa-nut situated in the middle line, 
and after the removal of the exudation can be felt as a solid tumor. The 
intestinal wall is greatly thickened and the mucous membrane of the ileum 
is thrown into folds like the valvulie conniventes. This proliferative perito¬ 
nitis is found frequently in the subjects of chronic alcoholism. In cases of 
long-continued ascites the serous surfaces generally become fhickened and pre¬ 
sent an opaque, dead-white color. This condition is observed especially in 
hepatic cirrhosis, but attends tumors, chronic passive congestion, etc. 

T n- 0 n r„—„ peritonitis a friction may be felt usually m tire 

upp er zone of the abdomen. Polyorrhomenitis, polyserositis, general chronic 
ui%MoSoaif the serous, membranes, Concato’s disease (as the Ita J“ s 
it), may occur with this form as well as in the tuberculous vane y. p® 
cardium and W.h pleurae may be involved. 

In some instances of chronic peritonitis the membrane presen bujm 
ous nodular thickenings, which may be mistaken for tubercles. J. . yu 

has described a case of this sort associated with disseminated growths throng - 
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out the liver which were not cancerous. It has been suggested that some of 
the cases of tuberculous peritonitis cured by operation have been of this 
nature, but histological examination would, as a rule, readily determine be¬ 
tween the conditions. Miura, in Japan, has reported a ease in which these 
nodules contained the ova of a parasite. One case has been reported in which 
the exciting cause was regarded as cholesterin plates, which were contained 
within the granulomatous nodules. 

(d) Chronic Hsemoirhagie--Peritonitis. —Blood-stained effusions in the 
peritonaeum occur'particularly in cancerous and tuberculous disease. There 
is a form of chronic inflammation analogous to the haemorrhagic pachymen¬ 
ingitis of the brain. It was described first by Virchow, and is localized most 
commonly in the pelvis. Layers of new connective tissue form on the surface 
of the peritonaeum with large wide vessels from which haemorrhage occurs. 
This is repeated from time to time with the formation of regular layers of 
haemorrhagic effusion. It is rarely diffuse, more commonly circumscribed. 

V. NEW GROWTHS IN THE PEBTTONJEUM. 

(а) Tuberculous Peritonitis. —This has already been considered. 

(б) Cancer of the Peritonaeum. —Although, as-a rule, secondary to disease 
of the stomach, liver, or pelvic organs, cases of primary cancer have been 
described. It is probable that the so-called primary cancers of the serous 
membranes are endotheliomata and not carcinomata. Secondary malignant 
peritonitis occurs in connection with all forms of cancer. It is usually ehar- 
aotejized by a number of round tumors scattered over the entire peritoneum, 
sometimes small and miliary, at other times large and nodular, with puckered 
centres. The disease most commonly starts from the stomach or the ovaries. 
The omentum is indurated, and, as in tuberculous peritonitis, forms a mass 
which lies transversely across the upper portion of the abdomen. P*i»ary 
malignant disease of the peritomeum is extremely rare. CoUeid-ia-said to 
ha ve occu rred, forming enormous masses, which in one case weighed over 100 
pounds. Cancer of this membrane spreads, either by the detachment of small 
particles which are carried in the lymph currents and by the movements to 
distant parts, or by contact of opposing surfaces. It occurs more.iraqnantly 
in women than in men, and more commonly at the later period of life. 

The diagnosis of cancer of the peritonaeum is easy with a history of a 
local malignant disease; as when it occurs with ovarian tumor or with cancer 
of the pylorus. In cases in which there is no evidence of a primary lesion the 
diagnosis may be doubtful. The clinical picture is usually that of chronic 
ascites with progressive emaciation. There may be no fever. If there is much 
effusion nothing definite can be felt on examination. After tapping, irregular 
nodules or the curled omentum may be felt lying transversely across the upper 
portion of the abdomen. Unfortunately, this tumor upon which so much stre^ 
is laid occurs as frequently in tuberculous peritonitis and may be present m 
a typical manner in the chronic proliferative form, so that in itself it has no 
special diagnostic value. Multiple nodules, if large, indicate cancer, particu¬ 
larly in persons above middle life. Nodular tuberculous peritonitis is most 
frequent in children. The presence about the navel of secondary nodules and 
indurated masses is more common in cancer. Inflammation, suppuration, and 
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^ Mforrh^c . m both; more often in the latter. The histological exuuS 
tiou m cancer may show large multinnclear cells or groups of cells-the 
apOjatingjcell-gTOugs of FouliSr-which arc extremely suggestive. Tlie colloid 
cancer may pr^Ta totally different picture; instead of ascitic fluid, the 
abdomen is occupied by the seuu-sohd gelatinous substance, and is linn, not 
fluctuating. ’ 

And, lastly, there are instances of echinococci in the peritonamm which 
may Simulate cancer very closely. 


VI. ASCITES (Hydro-peritonaeum). 

Definition.— The accumulation of serous fluid in the peritoneal cavity. 

Etiology. (1) Local Causes.—( a) Chronic inflammation of the peri- 
tomeum, either simple, cancerous, or tuberculous, (b) Portal obstruction in 
the terminal branches within the liver, as in cirrhosis and chronic passhe 
congestion, or by compression of the vein in the gastro-hepalie omentum, 
either by proliferative peritonitis, by new growths, or by aneurism. (<■) Throm¬ 
bosis of the portal vein, (d) Tumors of the abdomen. The solid growths 
of the ovaries may cause considerable ascites, which may completely mask the 
true condition. Tlie enlarged spleen in leukannia, less commonly in malaria, 
may be associated with recurring ascites. 

(2) GfiMiauL. Causes.-— -The ascites is part of a general dropsy, the result 
of mechanical effects, as in heart-disease, chronic emphysema, and sclerosis 
of the lung. In cardiac lesions the effusion is sometimes confined to the pori- 
tomeum, in which case it is due to secondary changes in the liver, or it has 
been suggested to be connected with a failure of the suction action of this 
organ, by which the peritonaium is kept dry. Ascites occurs also in the dropsy 
of Bright’s disease, and in hydraimic states of the blood. 

Symptoms. —A gradual uniform enlargement of the abdomen is the char¬ 
acteristic symptom of ascites. The physical signs are usually distinctive, 
(a) Inspection .—According to the amount of fluid the abdomen is protu¬ 
berant and flattened at the sides. With large effusions, the skin is tense and 
may present the line® albicantes. Frequently the navel itself and the parts 
about it are very prominent. In many cases the superficial veins arc enlarged 
and a plexus joining the mammary vessels can be seen. Sometimes it can 
be determined by pressure on these veins that the current is from below upward. 
In some instances, as in thrombosis or obliteration of the portal vein, those 
superficial abdominal vessels may be extensively varicose. About the navel 
m cases of cirrhosis there is occasionally a large bunch of distended veins, the 
so-called caput Medusa;. The heart may be displaced upward. 

(6) Palpat ion .—Fluctuation is obtained by placing the lingers of one 
hand upon one side of the abdomen and by giving a sharp tap on the opposite 
aide with the other hand, when a wave is felt to strike as a definite shock 
against the applied fingers. Even comparatively small quantities of fluid 
nia y give this fluctuation shock. When the abdominal walls are thick or very 
fat, an assistant may place the edge of the hand or a piece of cardboard in 
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front of the abdomen. A different procedure is adopted in palpating for 
the solid organs in case of ascites. Instead of placing the hand flat upon the 
abdomen, as in the ordinary method, the pads of the fingers only, are placed 
lightly upon the skin, and then by a sudden depression of the fingers the fluid 
is displaced and the solid organ or tumor may be felt. By this method of 
“dipping” or displacement, as it is called, the liver may be felt below the 
costal margin, or the spleen, or sometimes solid tumors of the omentum or 
intestine. 

(c) Percussion. —In the dorsal position with a moderate quantity of fluid 
in the peritonaeum the flanks are dull, while the umbilical and epigastric 
regions, into which the intestines float, are tympanitic. This area of clear 
resonance may have an oval outline. Having obtained the lateral limit of the 
dulness on one side, if the patient turns on the opposite side, the fluid gravi¬ 
tates to the dependent part and the uppermost flank is now tympanitic. In 
moderate effusions this movable dulness changes greatly in the different pos¬ 
tures. Small amounts of fluid, probably under a litre, would scarcely give 
movable dulness, as the pelvis and the renal regions hold a considerable quan¬ 
tity. In such cases it is best to place the patient in the knee-elbow position, 
when a dull note will be determined at the most dependent portion. By care¬ 
ful attention to these details mistakes are usually avoided. 

The following are among the conditions which may be mistaken for dropsy: 
Ovarian tumor, in which the sac develops, as a rule, unilaterally, though when 
large" it is centrally placed. The dulness is anterior and the resonance is in 
the flanks, into which the intestines are pushed by the cyst. Examination per 
vaginam may give important indications. In those rare instances in which 
gas develops in the cyst the diagnosis may be very difficult. Succussion has 
been obtained in such cases, A distended bladder may reach abovo the umbil¬ 
icus. In such instances some urine dribbles away, and suspicion of ascites 
or a cyst is occasionally entertained. I once saw a trocar thrust into a dis¬ 
tended bladder, which was supposed to be an ovarian cyst, and it is stated that 
John Hunter tapped a bladder, supposing it to be ascites. Such a mistake 
should be avoided by careful catheterization prior to any operative procedures. 
And lastly, there are large pancreatic or hydatid cysts in the abdomen which 
may simulate ascites. 

Nature of the Ascitic Fluid. —Usually this is a dear serum, light yellow 
in the ascites of aruemia and Bright’s disease, often darker in color in cirrho¬ 
sis of the liver. The specific gravity is low, seldom more than 1,010 or 1.015, 
whereas in the fluid of ovarian cysts or chronic peritonitis the specific gravity 
is over 1.015. It is albuminous and sometimes coagulates spontaneously. 
Dock has called attention to the importance of the study of the cells in the 
exudate. In cancer very characteristic forms, with nuclear figures, may 1* 
found. Haemorrhagic effusion usually occurs in cancer and tuberculosis, and 
occasionally in cirrhosis. I have already referred to the instances of h®m- 
orrhagic effusion in connection with ruptured tubal pregnancy. 

A, chylous, milky exudate is occasionally found. There are, as Quincke 
has pointed out, two distinct varieties, a fatty and a chylous, which may he 
distinguished by the microscope, as in the former there are distinct fat-glob¬ 
ules. These cases have been sometimes connected with peritoneal or mesen¬ 
teric' cancer. In -the, true chylous ascites, the fluid is turbiiaadjailky. 1“ 
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Eo me -t Ft a perforation of tlio thoracic duct has ton 

found, but the condition does not necessarily follow obliteration of the thoracic 
duct. Mud grades of chylous ascites, which arc occasionally found clinically, 
may be due to the fact that the patient upon a milk diet has a permanent 
lipaamia, such as is present in young animals and in diabetics, in whom 
the liquor sanguinis is always fatty. Under such circumstances an exu¬ 
date may contain enough of the molecular base of the chyle to produce turbid¬ 
ity of the fluid. Some of the cases have been associated with filariasis. 

Treatment of the Previous Conditions. —(a) Acute Peritonitis._ ijtcst 

is enjoined upon the patient by the severe pain which follows the slightest 
movement, and he should lie propped in the position which gives him greatest 
relief. ^Whether morphia should be given will depend upon the cause. In 
the pain of appendicitis and of perforation in typhoid fever it is best to use 
1 an ice-bag and withhold the drug. Late in the disease and in hopeless condi¬ 
tions it may be given freely. The opium treatment so strongly advocated by 
the late Alonzo Clark has gone out of vogue. 

V Local applications—the ice-bag, hot turpentine stupes, or cloths wrung 
out of ice-water—may be laid upon the abdomen. 

l’be question of the use of purgatives in peritonitis has of late been warmly 
discussed. Theoretically it appears correct to give salines in concentrated 
form, which cause a rapid and profuse exosmosis of serum from the intestinal 
vessels, relieving the congestion and reducing the tedema, which is one impor¬ 
tant factor in causing the meteorism. It is also urged that the increased peri¬ 
stalsis prevents the formation of adhesions. In reading the reports of these 
successful cases, one is not always convinced, however, that peritonitis actually 
existed. Still, in cases of acute peritonitis due to extension or following oper¬ 
ation or in septic conditions the judgment of many careful men is decidedly 
in favor of the use of salines. The majority of cases of peritonitis which come 
under the care of the physician follow lesions of the abdominal viscera or are 
due to perforation of ulcer of the stomach, the ileum, or the appendix. In 
such cases, particularly in the large group of appendix cases, to give saline 
purgatives is, to say the least, most injudicious treatment. In these instances 
rectal Injections should be employed to relieve the large bowel. No symptom 
in acute peritonitis is more serious than the tympanites, and none is more 
difficult to meet. The use of the long tube and/injections containing turpen- 
. tine may be tried. Drugs by the mouth can not be retained. 

For the vomiting, ice and small quantities of soda water may bo employed. 
The patient should be fed on milk, but if the vomiting is distressing it is best 
not to attempt to give food by the mouth, but to use small nutrient ennmata. 
in all cases it is best to have a surgeon in consultation early in the disease, 
as the question of operation may come up at any moment. In the acute forms 
of tuberculous peritonitis operative measures appear to lie more hopeful, but 
they are not always successful. 

(6) Chronic Peritonitis. —For the cases of chronic proliferative perito¬ 
nitis very little can be done. The treatment is practically that of ascites. In 
ail these forms, when the distention becomes extreme, tapping is indicated. 
r l’he treatment of tuberculous peritonitis has fallen largely into the hands of 
the surgeons, but the results depend on the stage at which the operation is 
performed and the variety of the disease. With ascites the outlook is good; 
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but when there are tuberculous tumors and many adhesions the results are 
not very satisfactory. Maurice Richardson, in a child aged five, with a sus¬ 
pected appendicitis (tumor, etc.), found the symptoms to be due to enlarged 
tuberculous mesenteric glands, which were removed, and the boy remained well 


five years after the operation. 

(c) Ascites. —The treatment depends somewhat on the nature ot the case. 
In cirrhosis early and repeated tapping may give time for the establishment 
of the collateral circulation, and temporary cures have followed this procedure. 

-Permanent drainage with Southey’s tube, incision, and washing out the pen- 
tonaeum have also been practised. ; In the ascites of cardiac and renal disease 
the cathartics arc most satisfactory, particularly the bitartrate of potash, given 
alone or with jalap, and the large doses of salts given an hour before break last 
with as little 'water as possible. These sometimes cause rapid disappearance 
of the effusion, but they are not so successful in ascites as in pleurisy with 
effusion. The stronger cathartics may sometimes be necessary. 4 The ascites 
forming part of the general anasarca of Bright’s disease will receive consider¬ 
ation under another section. 



SECTION VI. 


DISEASES OE THE RESPIRATORY SYSTEM. 


A DISEASES OF THE NOSE. 

I. ACUTE COEYZA 

Acute catarrhal inflammation of the upper air-passages, popularly known 
as a “ catarrh ” or a “ cold/’ is usually an independent affection, but may pre¬ 
cede the development of another disease. 

Etiology. —Prevailing most extensively in the changeable weather of the 
spring and early winter, it may occur in epidemic form, many cases arising 
m a community within a few weeks, outbreaks which are very like, though 
less intense than the epidemic influenza. A special organism, Micrococcus 
catarrhalis, has beeu described. Irritating fumes, such as those of iodine or 
ammonia, also may cause an acute catarrh of the nose. 

Symptoms. —The patient feels indisposed, perhaps chilly, has slight head¬ 
ache, and sneezes frequently. Tn severe cases there are pains in the back and 
limbs. There is usually slight fever, the temperature rising to 101°. The 
pulse is quick, the skin is dry, and there arc all the features of a feverish attack. 
At first the mucous membraue of the nose is swollen, “ stuffed up,” and the 
patient has to breathe through the mouth. A thin, clear, irritating secretion 
flows, and makes the edges of the nostrils sore. The mucous membrane of 
the tear-ducts is swollen, so that the eyes weep and the conjunctivas are in¬ 
jected. The sense of smell and, in part, the sense of taste is lost. With the 
nasal catarrh there is slight soreness of the throat and stiffness of the neck; 
the pharynx looks red and swollen, and sometimes the act of swallowing is 
painful. The larynx also may be involved, and the voice becomes husky or is 
even lost. If the inflammation extends to the Eustachian tubes the hearing 
may be impaired. Tn more severe cases there arc bronchial, irritation and 
cough. Occasionally there is an outbreak of labial or nasal herpes. Usually 
within thirty-six hours the nasal secretion becomes turbid and more profuse, 
the swelling of the mucosa subsides, the patient gradually becomes able to 
breathe through the nostrils, and within four or five days the symptoms dis¬ 
appear, with the exception of the increased discharge from the nose and upper 
pharynx. There are rarely any bad effects from a simple coryza. When the 
attacks are frequently repeated the disease may become chronic. 

The diagnos is is always easy, but caution must be exercised lest the initial 
catarrh of measles or severe influenza should be mistaken for the simple coryza. 
M «W 
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Treatment. —Many eases are so mild that the patients are able to be about 
and to attend to their work. If there are fever and constitutional disturbance, 
the patient should be kept in bed and should take a simple- fever mixture, 
and at night a drink of hot lemonade and a full, dose of Dover’s powder. 
Many persons find great benefit from the Turkish bath. For the distressing 
sense of tightness and pain over the frontal sinuses, cocaine is very useful 
and sometimes gives immediate relief. The 4-per-cent solution may be in¬ 
jected into the nostrils, or cotton-wool soaked in it may be inserted into them. 
Later, the snuff recommended by Ferrier is advantageous, composed, as it is, 
of morphia (gr. ij), bismuth (3 iv), acacia powder (3 ij). This may occasion¬ 
ally be blown or snuffed into the nostrils. The fluid extract of hamamelis, 
“ snuffed ” from the hand every two or three hours, is much better. 

II. AUTUMNAL CATARRH (Hay Fever). 

Definition. —An affection of the upper air-passages, often associated with, 
asthmatic attacks, due to the action of the pollen of certain grasses and plants 
upon a hypersensitive mucous membrane. 

Etiology. —This affection was first described in 1819 by Bostock, who called 
it catarrhus cextivus. Morrill Wyman, of Cambridge, Mass., wrote a mono¬ 
graph on the subject, and described two forms, the “June cold,” or “rose 
cold,” which comes on in the spring, and the autumnal form which, in the 
United States, comes on in August and September, and never persists after a 
severe frost. In the Southern States cases occur all through the year. It is 
more common in America and in Great Britain than on the Continent. The 
disposition to the disease is hereditary. Women are more subject to it than men. 
Young and middle-aged persons are most often attacked. The tendency les¬ 
sens as age advances, though there arc statements to the contrary. Dwellers 
in cities are chiefly attacked. The educated and highly nervous are more sus¬ 
ceptible. The disease affects certain families, and Beard found an hereditary 
factor in 33 per cent of his cases. A morbid sensitiveness of the nasal mucosa 
is present in many cases. 

The disease must be differentiated from nervous coryza (which has been 
induced by suggestion) and from the attacks of irritation of the nasal, con¬ 
junctival, and bronchial mucous membranes excited by the odor of a horse, 
or of the “ harmless necessary cat.” 

Dunbar’s researches have placed the etiology of the disease on a scientific 
basis. He has shown that there is but one cause, the pollen of grasses and 
certain plants. The pollen of about 130 different plants has now been exam¬ 
iner], of which that of 25 grasses and of only 7 other kinds of -plants exert a 
definite action. Tlig^wllen of rye is the most active. Dunbar and his stu¬ 
dents have found that the severity of hay-fever attacks is in direct proportion 
to the quantity of pollen present in the atmosphere. Tn persons predisposed 
to the disease the pollen applied to the conjunctives or nasal mucosa excites 
characteristic attacks. He has isolated a peculiar poison of an albuminous 
nature from the pollen. It is so powerful that .000025 milligrammes excites 
irritation in the conjunctiva of a susceptible subject. This is the amount of 
toxin which corresponds to two or three pollen grains. It is entirely without 
influence on normal persons. In larger doses severer attacks are caused, and, 
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injected subcutaneously, it has been followed by very unpleasant symptoms. 
He has succeeded in obtaining an antitoxin by injecting the poison into ani- 
malsT. It is capable of cutting short attacks of ordinary bay fever. 

"Symptoms, —These are, in a majority of the cases, very like those of ordi¬ 
nal ^ c oryza. There may, however, be much more headache and distress, and 
somepatients become very low-spirited. At the outset, or eve* daily through¬ 
out the attack, sgeezing may be frequent. Cough is a common symptom and 
may be very distressing. Paroxysms of asthma may occur indistinguishable 
from the ordinary bronchial form. The two conditions may indeed alternate, 
the patient having at one time an attack of common hay fever and at another, 
under similar circumstances, an attack of bronchial asthma. 

Treatment. —This may be comprised under four heads: First, remedies 
may be given to improve the stability of the nervous system—suck ns 
arsenic, phosphorus, and strychnia. Secondly* climatic. Dwellers in the 
. cities, of the Atlantic seaboard and of the Central States enjoy complete 
^.immunity in the Adirondacks and White Mountains. As a rule the disease is 
aggravated by residence in agricultural districts. The dry mountain air is 
unquestionably the best; there is no general rule, and there are eases which 
do well at the seaside. Thirdly, the thorough local treatment of the nose, par¬ 
ticularly the destruction of the vessels and sinuses over the sensitive areas. 
F ourthly , the antitoxin treatment of Dunbar in suitable eases gives excellent 
results. Owing to the peculiar nature of the disease and the constant reinfec¬ 
tion of the mucous membranes by pollen on exposure to the outside air, it is 
advised to sleep with the windows dosed and to apply the serum in the morn¬ 
ing before rising both to eyes and nose, and again during the day if the 
slightest irritation is felt in the conjunctiva: or nasal mucous membranes 
(E. A. Glegg). T^eJlgllantin of Dunbar is now “ on the market.” 


m. EPISTAXIS. 

Etiology. —Bleeding from the nose may result from local or constitutional 
conditions. Among lqcgl,causes may be mentioned traumatism, small ulcers, 
picking or scratching the nose, new growths, and the presence of foreign bodies. 
In chronic nasal catarrh bleeding is not infrequent. The blood may come 
from one or both nostrils. The flow may be profuse after an injury. 

Among general conditions with which nose-bleeding is associated, the fol¬ 
lowing are the most important: It occurs in growing children, particularly 
about the age of puberty; more frequently in the .delicate and in the rheumatic 
than in the strong and vigorous. There is a family form in which many mem¬ 
bers in severed generations are affected. There is a chronic recurring epistaxis 
' associated with multiple telangiectasis of the skin and mucous membranes 

(Quarterly Journal of Medicine, Vol. I). . , ,.. 

Epistaxis is a very common event in-persons of so-called plethoric habit. 
It is stated sometimes tcupreeede, or to indicate a liability to, apoplexy, in 
venous engorgement epistaxis is not common and there may be a mos 
grade of cyanosis without its occurrence. It is frequent in 110 losta-hepa 1B- 
I n balloon and m ountain ascensions, in the very rarefied atmosphere, hemor¬ 
rhage from the noselsa common event. In hemophilia the nose ranks rs 
of the mucous membranes from which bleeding arises. It occurs in all forms o 
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rhrnnir nnwatfln in ctejftjc jnifiratiiiaLseghritis, and in . cirrhosis of the l iver. 
It prec edes the onset of certain fevers, more particularly typhoi d, with'which 
it seems associatedin a special manner. Vicapious ppiataxis has been described 
in cases nf guppraggivn of thn Lastly, it is said to be brought on by 

certain psychical impressions, but the observations on this point are not trust¬ 
worthy. The blood in epistaxis results from capillary oozing or diapedesis. 
The mucous membrane is deeply congested and there are often capillary angi¬ 
omata situated usually in the respiratory portion of the nostril mid upon the 
cartilaginous septum. . 

Symptoms.—Slight haemorrhage is not associated with any special fea¬ 
tures. When the bleeding is protracted the patients have the more serious 
manifestations of loss of blood. In the slow dripping which takes place in 
some instances of haemophilia, there may be formed a remarkable blood tumor 
projecting from one nostril and extending even below the mouth. 

Death from ordinary epistaxis is very rare. The more blood is lost, the 
greater is the tendency to clotting with spontaneous cessation of the bleeding. 

Diagnosis.—The diagnosis is usually easy. One point only need be men¬ 
tioned; namely, that bleeding from the posterior nares occasionally occurs dur¬ 
ing sleep and the blood trickles into the pharynx and may be swallowed. If 
vomited, it may be confounded with hsematemesis; or, if coughed up, wiih 
hemoptysis. 

Treatment.—In a majority of the cases the bleeding ceases of itself. Vari¬ 
ous simple measures may be employed, such as h olding the arms, abram the 
%nd r the app lication of ice to the nose, or the injection of cold or hot water 
info the, .nostrils. Astringents, such as zinc, alum, or t annin , may be used; 
and the tincture of the perehloride of iron, diluted with ice-water, may be 
introduced into the nostrils. If the bleeding comes from an ulcerated surface, 
an attempt should be made to apply cteunkacid or the cautery. If the bleed¬ 
ing is at all severe and obstinate, the posterior nares should be plugged. One 
oi the patients with epistaxis and spider angiomata of the skin and mucous 
membranes used a finger of a rubber glove with a small rubber tube and stop¬ 
cock by which he could dilate the glove finger, inserted into the nostril, and 
so effectually control tho bleeding. The inhalation of carbonic-acid gas may be 
tried or a solution of gelatine or of adrenalin injected into the nostril. 

B. DISEASES OF THE LARYNX. 

L ACUTE CATARRHAL LARYNGITIS.. 

This may come on as an independent affection or in association with gen¬ 
eral catarrh of the upper respiratory passages. 

Etiology. — Many cases are due to catching cold-or to nyoynan nf the voice: 
others come on in consequence of the of irritating gases. It may 

occur in the general catarrh a ssoci ated with, influenza and measles. Very severe 
laryngitis is excited by traumatism, either injuries from without or thoJLodg- 
ment of foreign.bodies. It may be caused by the action of very hot liquids 
"*• rnn™'™ ~ T ~ 

Symptoms.—There is a se nse of tick ling referred to the larynx; the cold 
air irritates and, owing to the increased sensibility of the mucous membrane, 
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ft?** may * P ainful - There is a i, aml tho VQiw , ig 

al]a|^d. At first it is simply^HMky, but soon phonation Warned, painful, and 
fWlly mim c e -iuay be completely lost. In adults the respirations am not 
increased m frequency but lyluldren dyspnoea is not uncommon and may 
occur m spasmodic a tacks and become urgent if there is much oedema with 
the inflammatory swelling. 

■The laryngoscope shows a swollen mucous membrane of the larynx par¬ 
ticularly the ary-epiglottidean folds. The vocal cords have lost their smooth 
and shining appearance and are reddened and swollen. Their mobility also 
is greatly impaired, owing to the infiltration of the adjoining mucous'mem¬ 
brane and of the muscles. A slight mucoid exudation covers the parts. The 
constitutional symptoms are not severe. There is rarely much fever, and in 
many cases the patient is not seriously ill. Occasionally eases come on with 
greater intensity, the cough is very distressing, deglutition is painful, and there 
may be urgent dyspnoea. 


Diagnosis.— There is rarely any difficulty in determining tho nature of a 
case if a satisfactory laryngoscopic examination can be made. The severer 
f°rms may simulate oedema of the glottis. When the loss of voice is marked, 
the case may be mistaken for one of nervous aphonia, but the laryngoscope 
would decide the question at once. Much more difficult is the diagnosis of 
acute laryngitis in children, particularly in the \ery young, in whom it is so 
hard to make a proper examination. From ordinary laryngismus it is to be 
distinguished by the presence of fever, the mode of onset, and particularly the 
coryza and the previous symptoms of hoarseness or loss of voice. Membranous 
laryngitis may at first be quite impossible to differentiate, but in a majority 
of cases of this affection there arc patches on tho pharynx and early swelling of 
the cervical glands. The symptoms, too, are much more severe. 

Treatment. —Rest of the larynx should be enjoined, so.far as phonation is 
concerned. In cases of any severity the patient should bo kept in bed. The 
room should be at an even temperature and the air saturated with moisture. 
Early in the disease, if there is much fever, aconite and citrate of potash may 
be given, and for the irritating painful cough a full dose of Dover’s powder 
at night. An ice-bag externally often gives great relief. 


n. CHRONIC LARYNGITIS. 

Etiology. —The cases usually follow repeated acute attacks. Tho most com¬ 
mon causes are overuse of the voice, particularly in persons whose occupation 
necessitates shouting in the open air. The constant inhalation of irritating 
substances, as tobacco-smoke, may also cause it. 

8ymptoms. —The voice is usually hoarse and rough and in severe cases may 
be almost lost. There is usually very little pain; only the unpleasant sense of 
tickling in the larynx, which causes a frequent desire to cough. With the 
laryngoscope the mucous membrane looks swollen, but much less red than in 
tbe acute condition. In association with the granular pharyngitis, the mucous 
glands of the epiglottis and of the ventricles may be involved. 

Treatment.—The nostrils should bo carefully examined, since in some 
instances chronic laryngitis is associated with and even dependent upon ob¬ 
struction to the free passage of air through the nose. Local application must 
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be made directly to the larynx, either with a brush er by means of a spray. 
Among the remedies most recommended are the solutions of nitrate of silver, 
chlorate of potash, perchloride of zinc, and tannic acid. Insufflations of bis- 
muth are sometimes useful. 

Among directions to be given are the avoidance of heated rooms and loud 
speaking, and abstinence from tobacco and alcohol. The throat should not be 
too much muffled, and morning and evening the neek should be sponged with * 
cold water. 


TTT (EDEMATOUS LARYNGITIS. 

Etiology. —(Edema of the glottis, or, more correctly, of the structures 
which form the glottis, a very serious affection, is met with (a) as a rare 
sequence of ordinary acute laryngitis; (6) in chronic diseases of the larynx, 
as syphilis or tubercle; (c) in severe inflammatory diseases like diphtheria, in 
erysipelas of the neck, and in various forms of cellulitis; ( d ) occasionally 
in the acute infectious diseases—scarlet fever, typhus, or typhoid; in Bright’s 
disease, either acute or chronic, there may lie a rapidly developing oedema; 
(e) in angio-neurotic oedema. 

Symptoms.—There is dyspnoea, increasing in intensity, so that within an 
hour or two the condition becomes very critical. There is sometimes marked 
stridor in respiration. The voice becomes husky and disappears. The laryn¬ 
goscope shows enormous swelling of the epiglottis, which can sometimes be 
felt with the Anger or even seen when the tongue is strongly depressed with a 
spatula. The ary-epiglottidean folds are the seat of the chief swelling and 
may almost meet in the middle line. Occasionally the oedema is below the 
true cords. 

The diagnosis is rarely difficult, inasmuch as even without the laryngo¬ 
scope the swollen epiglottis can be seen or felt with the Anger. The condition 
is very fatal. 

Treatment.—An ice-bag should be placed on the larynx, and the patient 
given ice to suck. If the symptoms are urgent, the throat should be sprayed 
with a strong solution of cocaine, and the swollen epiglottis scarifled. If 
relief does not follow, tracheotomy should immediately be performed. The 
high rate of mortality is due to the fact that this operation is as a rule too 
long delayed. 

IV. SPASMODIC LARYNGITIS (LaryngifimuB stridulus). 

Spasm of the glottis is met with in many affections of the larynx, but there 
is a special disease in children which has received the above-mentioned and 
other names. 

Etiology.— A purely nervous affection, without .any inflammatory condi¬ 
tion of ( b e larynx, it occurs* in children between the ages of six months and 
ttage_Jfiprs, and is most commonly seen in connection- with rickets. As 
Escherich has shown, the disease has close relations with tetany and may 
display many of the accessory phenomena of this disease. Often the attack 
eomes-on-when- the child has been crossed _o_r scolded. Mothers sometimes call 
the attacks “ passion flts ” or attacks of “ holding the breath.” It was sup- 
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posed aipn^ tlmi Uioy were associated will, enlargement of (he thymus 

s;zz ££ 

centric or reflex from peripheral irritation. The disease is not so 
common in America as in England. 

Symptoms.-—The attacks may come on either in the night or in the day 
often just as the e n d awakes. There is no cough, no hoarseness, hut the 

r °Tf3teT C n'° Ch . ild Sl . n,gRluS for lTO1,h ' *'-> ^ee gets cou- 

pted, and |en, with a sudden relaxation of the spasm, the air is drawn into 

thejHflgs with a high-pitched crowing sound, which has given to the affection 
the name-of ch.ld-crowmg” Convulsions may occur during an attack or 
there Jnay be carpo-pedal spasms. Death may, but rarely docs, occur during 
; .the attack. With the cyanosis the spasm relaxes and respiration begins The 
attacks may recur with great frequency throughout the day. 

Treatment. The..gums should he carefully examined and, if swollen and 
hot,..ireely lanced. The bowels should he carefully regulated and as these 
children are usually delicate or rickety, nourishing diet and cod-liver oil 
should be given. By far the most satisfactory method of treatment is.thg gold 
sponging. In severe cases, two or three times a day the child should he placed 
in a warm bath, and the back and chest thoroughly sponged for a minute or 
two with cold water. Since learning this practice from Ringer, at the Uni¬ 
versity Hospital, London, I have seen many cases in which it proved success¬ 
ful. It may be employed when the child is in a paroxysm, though if the 
attack is severe and the lividity is great it is much hotter to dash cold water 
into the face. - Sometimes the introduction of the linger far hack into the 
throat will relieve the spasm. 

Spasmodic croup, believed to be a functional spasm of the muscles of the 
larynx, is an affection seen most commonly between the ages of two and five 
years. According to Trousseau’s description, the child goes to bed well, and 
about midnight or in the early morning hours awakes with oppressed breath¬ 
ing, harsh, croupy cough, and perhaps some huskiness of voice. The oppres¬ 
sion and distress for a time are very serious, the face is congested, and there 
are signs of approaching cyanosis. The attack passes olf abruptly, the child 
falls asleep and awakes the next morning feeling perfectly well. Those attacks 
may be repeated for several nights in succession, and usually cause great alarnf 
to the parents. Whether this is entirely a functional spasm is, j think, doubt¬ 
ful- There are instances in which the child is somewhat hoarse throughout 
Hie day, and has slight catarrhal symptoms and a brazen, croupy cough. There 
,s Probably slight catarrhal laryngitis with it. These cases are not infrequently 
mistaken for true croup, and parents are sometimes unnecessarily disturbed 
I'X the serious view which the physician takes of the case. Too often the poor 
rhild, deluged with drugs, is longer in recovering from the treatment than he 
would be from the disease. To allay the spasm a whiff of chloroform may be 
a( lministered, which will in a few moments give relief, or the child may be 
placed in a hot bath. A prompt emetic, such as zinc or wine of ipecac, will 
usually relieve the spasm, and is specially indicated if the child has overloaded 
IIn ' stomach through the day. 
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V. TUBERCULOUS LARYNGITIS. 

Etiology. —Tubercles may arise primarily in the laryngeal mucosa, but in 
the great majority of cases the affection is secondary to pulmonary tubercu¬ 
losis, in which it is met with in a variable proportion of from 18 to 30 per 
eent. Laryngitis may occur veiy early in pulmonary tuberculosis. There 
may bo well-marked involvement of the larynx with signs of very limited; 
trouble at one apex. -These are cases which, in my experience, run a very 
unfavorable course. 

Morbid Anatomy. —The mucosa is at first swollen and presents scattered 
tubercles, which seem to begin in the neighborhood of the blood-vessels. By 
their fusion small tuberculous masses arise, which caseatc and finally ulcerate, 
leaving shallow irregular losses of substance. The ulcers are usually covered 
with a grayish exudation, and there is a general thickening of the mucosa 
about them, which is particularly marked upon the arytenoids. The ulcers 
may erode the true cords and finally destroy them, and passing deeply may 
cause perichondritis with necrosis and occasionally exfoliation of carti¬ 
lages. The disease may extend laterally and involve the pharynx, and down¬ 
ward over the mucous membrane, covering the cricoid cartilage toward the 
oesophagus. Above, it may reach the posterior wall of the pharynx, and in 
rare cases extend to the fauces and tonsils. The epiglottis may be entirely 
destroyed. There are rare instances in which cicatricial changes go on to such 
a degree that stenosis of the larynx is induced. 

Symptoms. —The first indication is slight huskiness of the voice, which 
finally deepens to hoarseness, and in advanced stages there may be complete 
loss of voice. There is something very suggestive in the early hoarseness of 
tuberculous laryngitis. The attention may be directed to the lungs simply by 
the quality of the voice. 

The cough is in part due to involvement of the larynx. Early in the 
disease it is not very troublesome, but when the ulceration is extensive it 
becomes husky and ineffectual. Of the symptoms, none is more aggravating 
than the dysphagia, which is mot with particularly when the epiglottis is 
involved, and when the ulceration has extended to the pharynx. There is no 
more distressing or painful complication in phthisis. In instances in which 
the epiglottis is in great part destroyed, with each attempt to take food there 
are distressing paroxysms of cough, and even of suffocation. 

"'With the laryngoscope there is seen early in the disease a pallor of the 
mucous membrane, which also looks thickened and infiltrated, particularly 
that covering the arytenoid cartilages. The jilcers are very characteristic. 
They are broad and shallow, with gray bases and ill-defined outlines. The 
vocal cords are infiltrated and thickened, and ulceration is very common. 

The diagnosis is rarely difficult, as it is usually associated with well-marked 
pulmonary disease. In case of doubt the secretion from the base of an ulcer 
should be examined for bacilli. 

Treatment. —The voice sh ould, nat-he-used. The ulcers-should be sprayed 
and kept thoroughly cleansed with a sqliitjpji of tannic acid, nitrate ofsiher, 
or s q |n frttfl of sine. Th e insu fflation, three times a day, aLa-powder-of 
f orm wjth mnrphia- after cleansing the ulcers with a spray, re lieves th e p alD 
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in a majority of the cases, ggsaine (4iper-eeujt solution) applied with the 
flfr wtiisfir wil l often enable the patient to swallow his food comfortably. There 
are, however, distressing cases of extensive laryngeal and pharyngeal ulcera¬ 
tion in which even cocaine loses its good effects. When the epiglottis is lost 
,’^0 difficulty in swallowing becomes very great. Wolfcnden states that this 
'ffiay be obviated if the patient hangs his head over the side of the bed and 
sucka milk through a rubber tube from a mug placed on the floor. 


VI. SYPHILITIC LAEYHGITIS. 

Syphilis attacks the larynx with great frequency. It may-result from 
the inherited disease or be a secondary or tertiary manifestation of the ac¬ 
quired form. 

Symptoms.—In secondary syphilis there is occasionally erythema of the 
lawny which may go on to definite catarrh, but has nothing characteristic. 
The process may proceed to the formation of superficial whitish ulcers, usually 
symmetrically placed on the cords or ventricular bands. Mucous patches and 
conddpnata are rarely seen. The symptoms are practically those of slight 
loss of votics with laryngeal irritation, as in the simple catarrhal form. 

'Tfife tertiary laryngeal lesions are numerous and very serious. True gum- 
m ata. v arying in size from the head of a pin to a small nut, arise in the sub¬ 
mucous tissue, most commonly at the base of the epiglottis. They go through 
tho'changes characteristic of these structures and may either break down, pro¬ 
ducing extensive and deep ulceration, or—and this is more characteristic of 
syphilitic laryngitis—in their healing form a fibrous tissue winch shrinks and 
produces stenosis. The ulceration is apt to extend deeply and involve the carti¬ 
lage, inducing necrosis and exfoliation, and even hemorrhage from erosion 
of the arteries. (Edema may suddenly prove fatal. The cicatrices which fol¬ 
low the sclerosis of the gummata or the healing of the ulcers produce grea 
deformity. The epiglottis, for instance, may be tied down to the pharyngeal 
wall or to the epiglottic folds, or even to the tongue; and eventually a stenosis 

results! 'which." may necessitate tracheotomy. * 

The laryngeal symptoms of inherited syphilis have the usual course o 
these lesions and appear either early, within the first five or six months, or 
after puberty; most commonly in the former penod. Of 76 ca8 “> 
Mackenzie found that 63 occurred within the first year. The ffimmatoM * 
tration leads to ulceration, most commonly of the epiglottis “J 
tricles, and the process may extend deeply and involve the cartilage. Cica 

tricial contraction may also occur. 

The diagnosis of syphilis of the larynx is rarely difficult, s.ncc occu 
most commonly in connection with other symptoms o ® *■ j .. ^ 

Treatment.— The administration of constitutional ® ^ 

important, and under mercury and iodide of potassium ■ always 

may rapidly be relieved. The tertiary laryngeal 

serious ^difficult to treat. The deep ulcerationi»ispec d y 

and the ci catr ization may necessitate tracheotomy, or th gratlusi ' 

as practiseaTy Schroetter. 
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DISEASES OP THE RESPIRATORY SYSTEM. 


. o. DISEASES OF THE BRONCHI 

I. ACTJTE BRONCHITIS. 

Acute catarrhal inflammation of the bronchial mucous membrane is a very 
common disease, rarely serious in healthy adults, but very fatal, ip the did and . 
in the young, owing to associated pulmonary complications. It is bilater al*'. 
and either the larger and medium sized tubes or the smaller bronchi, 

in which case it is known as capillary bronchitis. 

We shall speak only of the former, as the latter is part and pared of 
broncho-pneumonia. 

Etiology.—Acute bronchitis is a common sequel of matching cold, and is 
often no thin g more than the extension downward of an ordinary coryza. It 
occurs most frequently in the changeable weather of early spring and late 
autumn. Its association with cold is well indicated by the popular expression 
“ q pld i>n the chest.” It may prevail as an epidemic apart from influenza, of * 
which it is an important feature. 

Acute bronchitis is associated with many other affections, notably pieagles. 
It is by no means rare at the onset of typhoid fever and malaria. It is present 
also in astjjma and whooping-cough. The subjects of spinal curvature are 
specially liable to the disease. The bronchitis of Blight’s disease, gout, and 
heart-disease is usually a chronic form. It attacks persons of all ages, but 
most frequently the young and the old. There are individuals who have a 
special disposition to bronchial catarrh, and the slightest exposure is apt to 
bring on an attack. Persons who live an out-of-door life are usually less sub¬ 
ject to the disease than those who follow sedentary occupations. 

The affection is probably microbic, though we have as yet no definite evi¬ 
dence upon this point. 

ICorbid Anatomy.—The mucous membrane of the trachea and bronchi is 
reigned, congested, and covereT"with mucus and muco-pus, which may be 
seen oozing from the smaller bronchi, some of which are dilated. The finer 
changes in the mucosa consist in desquamation of the ciliated epithelium, 
sweHing-amLcedema of the submucosa, and infiltration of the tissuowith leu- 
cqpjttoe- The mucous glands are much swollen. 

Symptoms. —The symptoms of an ordinary “ cold ” accompany the onset 
of an acute bronchitis. The coryza extends to the tubes, and may also affect 
theTarynx, producing hoarseness, which in many cases is marked. A chill is 
rare, but there is invariably a sense of oppression, with heaviness and languor 
aad pains in the bones and back. In mild cases there is scarcely any fever, 
but i n sever er iorms the range is from 101°-io 103°. The htohchial-SyWtoms 
set in with a feeling of tightness and rawness beneath the sternum and a 
animation of oppression in the chest. The cough is rough at first, and often 
of a ringing character. It comes on in paroxysms which rack and distress 
the patient extremely. During the severe spells the pain may be very intense 
beneath the sternum and along the attachments of the diaphragm. At firs! 
the cough is dry and the expectoration scanty and viscid, but in a few days 
the secretion becomes muco-purulent and abundant, and finally purulent 
With the loosening of the cough great relief is experienced. The sputum h 
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. ^ ?SIC ^ L ® I81r8 ;- res P irat °iy movements are not greatly increased 
“ unless the fever is high. There arc instances, hS in S 

hrsaitiflg™i*.-3-^pjd and when the smaller tubes are involved there is 
_ On-Palpation the bronchial fremitus may often bo felt. On aus- 
“ the early stage, piping sibilant rales arc everywhere to bo heard 
They are very changeable and appear and disappear with coughing. WUh 

SrJti^thT the bronehlal membranes and the greater abundance of the 
secretion the rftles change and become mucous and bubbling in quality. The 

SS^ “ inCd ^ in 

it a£^ ,e 'T^ T iI ie 1 T rSL 'i 0 H th u di f ase d0pends on the conditinM under which 
it Wises. In healthy adults, by the end of a week the fever subsides and the 

congh loosens In another week or ten days convalescence is fully established. 
In^jnng children the chief risk is in the extension of the process downward. 
In p^asles and whooping-cough, the ordinary bronchial catarrh is very apt to 
descend to the finer tubes, which become dilated and plugged with muco-pus, 
inducing areas of collapse, and finally broncho-pneumonia. This extension 
is indicated by changes in the physical signs. Usually at the base the riles 
are subcrepitant and numerous and there may lie areas of defective resonance 
and of feeble or distant tubular breathing. In the aged and debilitated there 
are similar dangers if the process extends from the larger to the smaller tubes, 
n old age the bronchial mucosa is less capable of expelling the mucus, which 
is more apt to sag to the dependent parts and induce dilatation of the tubes 
with extension of the inflammation to the contiguous air-cells. 

Diagnosis.— The diagnosis of acute bronchitis is rarely difficult. Although 
the mode of onset may be brusque and perhaps simulate!pnauuuujia, yet the 
absence of dulness and blowing breathing, and the general character of the 
bronchial inflammation, render the diagnosis easy. About once a year I see 
a case of ^phmd fever, in which the diagnosis at first has lieen acute bron¬ 
chitis. The complication of-jbroncho-pneumonia is indicated by the greater 
severity, of the symptoms, particularly the dyspnoea, the changed color, and 
the physical signs. 

Treatment. —In mild cases, household measures suffice. The hot foot- 
or the warm bath, a drink of hot lemonade, and a mustard plaster on the 
chfiBt will often give relief. For the dry, racking cough, the symptom most 
complained of by the patient, Dover’s powder is the best remedy. It is a 
popular belief that quinine, in full doses, will check an oncoming cold on the 
chest, but this is doubtful. It is a common custom when persons feel the 
a Pproach of a cold to take a Turkish bath, and though the tightness and 
eppreasion may be relieved by it, there is in a majority of the cases great risk. 
Some of the severest cases of bronchitis which I have seen have followed this 
initial Turkish bath. No doubt, if the person could go to bed directly from 
the bath, its action would be beneficial, but there is great risk of catching 
"cold” in going home from the bath. Relief is obtained from the unpleasant 
^nse of rawness by keeping the air of the room saturated with moisturb, and 
in tills dry" stage the old-fashioned mixture of the wines of antimony and 
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ipecacuanha with, liquor .ammooii acetatis and nitrous ether is useful. If the 
pulse is very rapid, tincture of aconite may be given, particularly in* the case 
of children. For the cough, when dry and irritating, opium should bo freely 
used in the form of Dover’s powder or paregoric. Of course, in the very 
young and the aged care must be exercised in the use of opium, particularly 
if the secretions'are free; but for the distressing, irritative cough, which keeps 
the patient awake, opium in some form gives ihe only relief. As the cough 
loosens and the expectoration is more abundant, the patient becomes more 
comfortable. In this stage it is customary to ply him with expectorants of 
various sorts. Though useful occasionally, they should not bo .given as a 
matter of routine. A mixture of squills, ammonia, and senefa is a favorite 
one with many practitioners at this stage. 

In_the acute bronchitis of children, if the amount of secretion is large 
and difficult to expectorate, or if there is dyspnoea and the color begins to 
get dusky, an emetic (a tablespoonful of ipecac wine) should be given at once 
and repeated if necessary. 


n. CHRONIC BRONCHITIS. 

Etiology. —This affection may follow repeated attacks of acute bronchitis, 
but it is most commonly met with in chronic lung affections, heart-disease, 
aneurism of the aorta, gout, and renal disease. It is frequent in the aged; 
the young rarely are affected. Climate and season have an important influence. 
It is the winter cough of the aged, recurring with regularity as the weather 
gets cold and changeable. Owing to the more uniform heating of the houses, it 
is much less common in Canada and in the United States than in England. 

Horbid Anatomy. —The bronchial mucosa presents a great variety of 
changes, depending somewhat upon the disease with which chronic bronchitis 
is associated. In some cases the mucous membrane is very thin, so that the 
longitudinal bands of elastic tissue stand out prominently. The tubes are 
dilated, the muscular and glandular tissues are atrophied, and the epithelium 
is in great part shed. 

In other instances the mucosa is thickened, granular, and infiltrated. 
There may be ulceration, particularly of the mucous follicles. Bronchial dila¬ 
tations are not uncommon and emphysema is a constant accompaniment. 

Symptom*.-— In the form met with in old men, associated with emphysema, 
gout, or heart-disease, the chief symptoms are as follows: Shortness of breath, 
which may not be noticeable except on exertion. The patients “ptfff and 
blow ” on going up hill or up a flight of stairs. This is due not so much to 
the chronic bronchitis itself as to associated emphysema or even tb cardiac 
weakness. They complain of no pain. The cough is variable, changing with 
the weather and with the season. During the summer they may remain free, 
but each succeeding winter the cough comes on with severity and persists. 
There may be only a spell in the morning, or the chief distress is at night. 
The sputum in chronic bronchitis is very variable. In cases of the so-called 
dry catarrh there is no expectoration. Usually, however, it is abundant, 'muco¬ 
purulent, or distinctly purulent in character. There are instances in which 
the patient coughs up for years a thin fluid sputum. There is rarely fever. 
The general health may and the disease may present no serious fes- 
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*«£$ and the condition m often that winch we sec in emphysema ^ 
p^Jion note is clear or hyperresonant On auscultation, ApiraUon is pro- 
W and wheezy mid rhonchi of various sorts are hoard-some high-phE 
gf ofed^ed.and snoring. Crepitant riles are common S 

Clinical Varieties. The description just given is of the ordinary chronic 

. 0001118 rnu COnDeCti0n With em P h ^ raa heart-disease and 
m many elderiy men. There are certain forms which merit special descrip- 

fa w 18 a / 0rm ° f cnE0NIC bronchitis in women, which comes 

on between the ages of twenty and thirty and may continue indefinitely with¬ 
out serious impairment of the health. In several cases the cough Mlnged 
JS^hSTeiUay. he slight, bronchiectasis. 

(6) BBONcnouEiiasA.—Excessive bronchial secretion is met with under 
several conditions. It must not be mistaken for the profuse expectoration of 
bronchiectasis. The secretion may be very liquid and watery—&ronc/wrr7w» 
sero jt a , a nd ^extr aordinary amount. More commonly, it is purulcnUfcpugh 
and with greenish or yellow-green masses. It may be thick and uniform. 
11m profuse bronchial secretion is usually a manifestation of chronic bron¬ 
chitis and may lead to dilatation of the tubes and ultimately to fetid 
bronchitis. In the young the condition may persist for years withont impair- 
ment of health and without apparently damaging the lungs. 

(c) Putrid Bronchitis.— Fetid expectoration is met with in connection 
with bronchiecfasis, gangrene, abscess, or with decomposition of secretions 
within phthisical cavities and in an empyema which has perforated the 
lung. There are insjtances in which, apart from any of these states, the 
expectoration .has.a fetid character. The sputa are abundant, usually thin, 
> n color, and they separate into an upper fluid layer capped 
with frothy mucus and a thick sediment in which may sometimes be found 
dirty yellow masses the size of peas or beans—the so-called Dittrich’s plugs. 
The affection is very rare apart from the above-mentioned conditions. In 
severe cases it leads to changes in the bronchial walls, pneumonia, and often 
to abscess or gangrene. Metastatic brain absMss has followed putrid bron- 
chitifl in a certain number of cases. 

(df IJBT Catarrh. —The catarrhs sec of Laennec, a not uncommon form, 

18 characterized by paroxysms of coughing of great intensity, with little or 
no expectoration. It is usually met with in elderly persons with emphysema, 
and is one of the most obstinate of all varieties of bronchitis. 

_ ®f®*tment.—Bemaval to a southern latitude may prevent the onset. In 
the ^milder climate of Falmouth, Torquay, and Bournemouth is 
suitable for those who cannot go elsewhere. Egypt, southern France, southern 
California, and Florida furnish winter climates in which the subjects of 
chronic bronchitis live with the greatest comfort. With care chronic bron- 
usatig may prove to be the slight ailment that, as Oliver Wendell Holmes says, 
promotes longevity. 

The first endeavor is to ascertain, if possible, whether there are oqnstita- 
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tional or local affections with which it is associated. In many instances the 
urine is found to be highly acid, perhaps slightly albuminous, pad the arteries 
are stiff. In the form associated with this condition, sometimes called gouty 
bronchitis, the attacks seem related to the defective renal elimination, and to 
this condition the treatment should be first directed. In other instances there 
are heart-disease and emphysema. In the form occurring in old men much 
may be done in the way of prophylaxis. There is no doubt that with prudence 
even in the most changeable winter weather much may bo done to prevent 
the onset of chronic bronchitis. WooUon undergarments should be used and 
especial care should be taken in the spring months not to change them for 
lighter ones before the warm weather is established. 

Cure is seldom affected by medicinal remedies. There are instances in 
which iodide of potassium acts with remarkable benefit, and it should always 
be given a trial in cases of paroxysmal bronchitis of obscure origin. For the 
morning cough, bicarbonate of sodium (gr. xv), chloride of sodium (gr. v), 
spirits of chloroform (lUv) in anise water and taken with an equal amount 
of warm water will be found useful (Fowler). When there is much sense 
of tightness and fulness of the chest, the portable Turkish bath may be tried. 
When the secretion is excessive muriate of ammonia and senega are useful. 
Stimulating expectorants are contraindicated. When the heart is feeble, the 
combination of digitalis and strychnia is very beneficial. Turpentine, the old- 
fashioned remedy so warmly recommended by the Dublin physicians, has in 
many quarters fallen undeservedly into disuse. Preparations of tar, creosote, 
and terebene are sometimes useful. Of other balsamic remedies, sandal-wood, 
the compound tincture of benzoin, copaiba, balsam of Peru or tolu may bo 
used. Inhalations of eucalyptus and of the spray of ipecacuanha wine are 
often very useful. If fetor be present, carbolic acid in the form of spray (10 
to 20 per cent solution) will lessen the odor, or thymol (1 to 1,000), but the 
intratracheal medication is the most efficient. After the larynx is anaesthe¬ 
tized with a 4 per cent cocaine solution, inject with'Suitable syringe about 
two drachms of olive oil, with gr. £ of iodoform, and gr. -J of morphia if there 
is irritating cough. For urgent dyspnoea with cyanosis, bleeding from the 
arm gives most relief. 


m. BRONCHIECTASIS. 


Etiology. —The following excellent classification is given by B artv K ing: 
I. Bronchiolectasisj^^. c 


IL Bronchiectasis 


1. Chronic bronchitis 

2. Broncho-pneumonic 

A. Pure-{ 3. Chronic pneumonic 
4. Pneumonic 
V5. Pleuritio 

B. Tuberculous 


|C. Traumatic 


’1. Aneurism 

2. Tumor 

3. Foreign body 
.4. Syphilis 
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In addition there is a congenital defect which 
chiectasis universalis. 


Orawitz has described as bron- 


Unqueshonably the weaken.ng of the bronchial wall is the most impor¬ 
tant, probably the essential, factor in inducing bronchicctasy, since the wall 
is than not able to resist the pressure of air in severe spells of coughing and 
m straining. In some instances the mere weight of the accumulated secretion 
may be sufficient to distend the terminal tubules, as is seen in compression of a 
bronchus by aneurism. Barty King lays great stress on pleural adherency aa 
a factor in the initial dilatation of the tubes. The disease seems to have 
increased is frequency since the influenza epidemics of the past fifteen years. 
Of six consecutive cases in my wards in the session of 1901-05 from every 
one Boggs isolated the influenza bacillus. 


Morbid Anatomy. Two chief forms of bronchiectasis are recognized—the 

S ncal and thujmililar —which may exist together in the same lung. The 
ion may be general or partial. Universal bronchiectasis is always uni¬ 
lateral. It occurs in rare congenital cases and is occasionally seen as a 
sequence of interstitial pneumonia. The entire bronchial tree is” represented 
by a series of sacculi opening one into the other. 'The walls are smooth and 
possibly without ulceration or erosion except in the dependent parts. The 
lining membrane of the sacculi is usually smooth and glistening. Tho-dila- 
ta li o na .may .iam large cysts immediately beneath the pleura. Intervening 
betweenjthgj^gguli is a dense cirrhotic lung tissue. The partial dilatations— 
the saccular and cylindrical—are common in chronic phthisis, particularly at 
the apex, in chronic pleurisy at the base, and in emphysema. Hero the dila¬ 
tation is more commonly cylindrical, sometimes fusiform. The bronchial 
mucous membrane is much involved and sometimes there is a narrowing of 
the lumen. Occasionally one meets with a single sacculi^bronchiectasy in 
connection with chronic bronchitis or emphysema. Some of these look like 
simple cysts, with smooth walls, without fluid contents. Bronehiolectasis as an 
acute condition may follow the infectious diseases, as in the cases described by 
Sharkey, Carr, and others. The chronic variety is a sequel of bronchitis in 
old subjects. 

TTiatnlnginnlly the bronchi-which are the seat of dilatation show important 
changes. In the largo, smooth dilatations the cylindrical is replaced by a 
P4.YQnefit_epithelium. The muscular layer is stretched, atrophied, and the 
fibres separated; the elastic tissue is also much stretched and separated. In 
the large saccular bronchiectases and in some of the cylindrical forqp, due to 
retained secretions, the lining membrane is ulcerated. The contents of some 
of the larger bronchiectatie cavities are horribly fetid. 

Symptoms. —There are acute cases, usually the bronehiolectasis of children; 
but a recent case in my wards of the broncho-pneumonia form died in six 
weeks from the onset. The bronchi of the lower lobes wore dilated; there 
were areas of broncho-pncumonia and one or two spots of gangrene. The 
patient became hemiplegic, probably from abscess of the brain. In the 
limited dilatations of phthisis, emphysema, 'and chronic bronchitis, the symp¬ 
toms are in great part those of the original disease, and the condition o|f»n 
18 not suspected during life. 

In CTtflpairo saoenlar bronchiectasis the characters of the cough and expec¬ 
toration an distinctive. The_patient will pass, the greater part of the 
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without any cough and thou in a severe paroxysm will bring up a large quan¬ 
tity of sputum. Tfin of my cases showed this symptom. Of- 23 of my cases the 
amount for twenty-four hours was, in 2 less than 100 cc., in 11 from 100-300 
cc., in 2 almost 500 cc., in 7 over 600 cc. In one case with over ohe litre 
per day the cavities found were very small. SometimesichangfurfJ&gjpsi- 
tjg n wil l bring on a violent attack, probably due to the fact that some of the 
secretion 'flows from' tho dilatation to a normal tube. iTho daily spell of 
coughing is usually in the morning. t.T he expectorati on is in many instances 
very characteristic. It k-ffrmri«h nr p Tmriah . hrawn in co lor, fluid, p urulent , 
with a perilliar.add. sometimes jetid, odor. Pl aced in laconical glass* jt.scpu- 
rat p- fl into a thick granular layor hfllnw and a.thin, mucoid intervening layer 
above, which nap ped b y a braymi^,froth. Microscopically it consists of 
pus-corpuscles, often large crystals of fatty acids, which are sometimes in 
enormous numbers over the field and arranged in bunches. Hcematoidin 
crystals are sometimes present. Elastic fibres are seldom found except when 
there is ulceration of the bronchial walls. Tubercle baccilli are not present. 
In some cases, as in 10 of my series, the expectoration is very fetid and has all 
the characters of that described under fetid bronchitis. Nummular expectora¬ 
tion, such as comes from phthisical cavities, is not common. Haemorrhage 
occurred in 14 out of 35 cases analyzed by Fowler, in 17 of my 24 cases, 
slight in 8, and extreme in 3. Abscess of the brain has in a few instances 
followed the bronchiectasis. Rheumatoid affections may occur, and it is one 
of the conditions with which the pulmonary osteo-arthropathy is commonly 
associated. 

Diagnosis.—The diagnosis is not possible in a largo number of the cases. 
In the extensive sacculated forms, unilateral and associated with interstitial 
pneumonia or chronic pleurisy, the diagnosis is easy. There is contraction of 
the side, which in some instances is not at all extreme. TIip rnvprnnim signs 
may be ,chiefly at, the base and may vary according to the condition of the 
Cavity, whether full or empty. There may bo the most exquisite amphoric 
phenomena and loud resonant rfiles. The condition persists for years and is 
not inconsistent with a tolerably active life. The patients frequently show 
signs of marked embarrassment of the pulmonary circulation. There is cya¬ 
nosis on exertion* the finger-tips are clubbed, and the nails incurved. A con¬ 
dition very difficult to distinguish from bronchiectasis is a limited pleural 
cavity communicating with a bronchus. 

treatment.—Medical treatment is not satisfactory, since it is impossible 
to heal the cavities. I have practised the injection of antiseptic fluids in some 
instances with benefit. Intratracheal injections have been very warmly recom¬ 
mended of late. With a suitable syringe a drachm may be injected twice a 
day of the following solution: Menthol 10 parts, guaiacol 2 parte, olive oil 88 
parts. Or better still when the odor is very offensive iodoform in olive oil- 
"fbs creasote vapor bath may be given in a small room. The patient’s eyes 
must be protected with well-fitting goggles, and the nostrils stuffed with 
cotton-wool. A drachm of creasote is poured upon water in a saucer and 
vaporized by placing the saucer over a spirit lamp. At first the vapor is very 
irritating and disagreeable, but the patient gets used to it. The bath should 
be taken at first every other day for fifteen minutes, then gradually increased 
to an hour daily. The fceatment should be continued for three* months. I 
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can recommend it as a most satisfactory method of treatment. In suitable 
of|j(e drainage of the cavities may be attempted, particularly if the patient is in 
fa%; good condition. 1' or the fetid secretion turpentine may be given, or tcre- 
bqhe/and inhalationa used of carbolic acid or thymol. 

IV. BRONCHIAL ASTHMA. 

Asthma is a term which has been applied to various conditions associated 
with dyspnoea—hence the names cardin c and r enal asthm a—but its use should 
be limited to the affection known as bronchial or spasmodic asthma. 

Etiology.—All writers agree that there is in a majority of cases of bron¬ 
chial asthma a strong neuro tic element. Many regard it as a neurosis in which, 
according to one view, spasm of the bronchial muscles, according to the other 
turgescence of the mucosa, results from disturbed innervation, pucumogastric 
or vaso-motor. Of the numerous theories the following arc the most im¬ 
portant: 

(1) That it is duo to spasm of the bronchial muscles, a theory which has 
perhaps the largest number of adherents. The original experiments of 
C. J. B. Williams, upon which it is largely based, have been confirmed by 
Brodio. 

(2) That the attack is due to swelling of the bronchial mucous membrane 
—fljiciiaaary hypersemia (Traube), vaso-motor turgescence (Weber), diffuse 
hypersemic swelling (Clark). 

(3) That in many cases it is a special form of inflammation of the 
smaller bronchioles —ktaacIiwHtis exudativa (Ourschmann). Other theories 
which may be mentioned are that the attack depends on spasm of the dia¬ 
phragm or on reflex spasm of all the inspiratory muscles. 

As already mentioned, the so-called hay fever is an affection which has 
many resemblances to bronchial asthma, with which the attacks may alter¬ 
nate. In the suddenness of. onset and in many of their features these dis¬ 
eases have the same origin and differ only in site, as suggested by Sir Andrew 
Clark and now generally acknowledged by specialists. Making due allowance 
for anatomical differences, if the structural changes occurring in the nasal 
mucous mombrane during an attack of hay fever were to occur also in various 
parts of the bronchial mucosa, their presence there would afford a complete 
and adequate explanation of the facts observed during a paroxysm of bronchial 
asthma (Clark). With this statement I fully agree, but tho observations of 
Curschmann havo directed attention to a feature in asthma which has been 
neglected; namely, that in a majority of the cases it is associated with an 
exudation, such as might bo supposed to come from a turgcscent mucosa and 
which is of a very characteristic and peculiar character. The hypermmia and 
swelling of the mucosa and tho extremely viscid, tenacious mucus explain well 
the hindrance to inspiration and expiration and also the quality of the riles. 
An o edema, of t.hn nngin nm i retir fyp" H ° been described in the hands anti. 
ar ms maifiima(J. S. Billings, Jr.). . 

Some general facts with reference to etiology may lie mentioned. The 
affection sometime^ rime in families, particularly those with irritable and 
unstable nervous systems. The attack may be associated with neuralgia or, 
8s Salter mentions, even alternate with epilepsy. Men are more frequently 
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affected than women. The disease often begins in childhood and sometimes 
lasts until old age. It maytfollow an attack of Whooping-cough. One of its 
most striking peculiarities is the luarresaA extraordinary variety of circum¬ 
stances which at times induce a paroxysm. Among theses lo cal «on<|itinnn 
climate or atmosphere qro most important. A person may be free in the"Sty 
and invariably suffer from aimttack when he goes into the country, or into 
one special part of the country. Such cases are by no means uncommon. 
Brea thin g-the-a»- of~a particular room or a dusty_atmosphere.may fering»on 
an attack. ^ Odors, particularly of flowers and of hay, or emanations from 
animals, asthe horse, dog, or cat, may at once cause an outbreak^4fright or 
violent emotion of any sort .may bring on a paroxysm. 7UJerine end ovarian 
troubles were formerly thought to induce attacks and may do so in rare in¬ 
stances.^ Diet, too, has an important influence, and in persons subject to the 
disease severe paroxysms may be induced by overloading the stomach, or by 
taking certain articles of food. Chronicxases^-which, the attacks recur year 
after year, gradually become associated with emphysema, and every fresh 
“ cold ” induces a paroxysm. ^And lastly, many pases of bronchial asthma-arc 
associated...with affections of the nose, particularly with hypertrophic rhinitis 
-H lW al 

Briefly stated then, bronchial asthma is a neurotic affection, characterized 
by hypersemia and turgescence of the mucosa of the smaller bronchial tubes 
and a peculiar exudate of mucin. The attacks may be due to direct irritation 
of the bronchial mucosa or may be induced reflexly, by irritation of the nasal 
mucosa, and indirectly, too, by reflex influences, from stomach, intestines, or 
genital organs. . i 

Symptomi.-*=Premonitory sensations precede some attacks, such as chill y 
feelings, a sense of tightness in the chest, flatulence, the passage of a large 
quantity of urine, of great depression of spirits. Nocturnal attacks are com¬ 
mon. After a few hours’ sleep, the patient is aroused with a distressing sense 
of want of breath and a feeling of great oppression in the chest. Soon the 
respiratory efforts become violent, all the accessory muscles are brought into 
play, and in a few minutes the patient is in a paroxysm of the most intense 
dyspnoea. The face is pale, the expression anxious, speech is impossible, and 
in spite of the most strenuous inspiratory efforts very little air enters the lungs. 
Expiration is prolonged and also wheezy. The number of respirations, how¬ 
ever, is not much increased./,’The asthmatic fit may last from a few minutes to 
sesacal-hours. 'JVhen sever§, the signs of defective aeration soon appear, the 
face becomes bedewed with sweat, the pulse is small and quick, the extremities 
get cold, and just as the patient seems to be at his worst, the breathingd^gins 
to get .easi er, and often with a paroxysm of coughing relief is obtained. & he 
sinks exhausted to sleep. The relief may be but temporary and a second 
attack may soon come on. In a majority of the cases even in the intervals,be¬ 
tween tfie asthmatic fits the respiration is somewhat embarrassed!! The cough 
is at first vary .tig ht and dry a nd the expectoration is tenacious. Emphysema 
“of the neck may occur during the violent coughing spells.p, TJjjacgB# may 
break ou^ over the whole body during an attack, or, as in one patient, may 
be confined to the Akin of the interscapular regions. 

. The p hY8io*£ s igns during an attack are very characteristic. / Qajaqpac- 
tioft_the thorax loots e nlarg ed, barrebahaped, and is fixed, the amount of 
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expansion being altogether disproportionate to the intensity of the inspiratory 
movements. The diaphragm islawered and moves but slightly. Inspiration is 
short and quick, p -rpiratinn pmlnngw l percussion may not reveal any special 
difference, but there is sometimes marked hyperresonance, particularly in 
cases whieh have had repeated attacks. ' 

o, On_auscultation, with inspiration and expfration, there are innumerable 
sibilant anfsonorous rales of all varieties, piping and high-pitched, low-pitched 
and grave. Later in the attack there are moist riiles. 

(. The sputum in bronchial asthma is quite distinctive, unlike that whieh 
occurs in any other affection. Early in the attack it is brought up with great 
d ifficult y and is in the form of rounded gelatinous masses, the so-called 
“ pertes J,r ~ ^ft Though balUike, they can be unfolded and really 

represent moulds in mucus of the smaller tubes. The entire expectoration may 
be made up of these somewhat translucent-looking pellets, floating in a small 
quantity of thin mucus. Some of them are opaque. Often with the naked cyo 
a twisted spiral character can be seen, particularly if the sputum is spread on 
a glass with a black background. Microscopically, many of these pellets have 
a spiral structure, which renders them among the most remarkable bodies met 
with in sputum. It .is not a little curious that they should have been practi¬ 
cally overlooked until described by von Curschmann. Under the microscope 
the spirals are of two forms. In one there is simply a twisted, spirally arranged 
filament of mucin, in which are entangled leucocytes, the majority of which 
are eosinophiles. The twist may be loose or tight. The. second form is much 
more peculiar. In the centre of a tightly coiled skein of mucin fibrils with a 
few scattered cells is a-filament of extraordinary clearness and translucency, 
probably composed of transformed mucin. These spirals are doubtless formed 
in the finer bronchioles and constitute the product of an acute bronchiolitis. 
It is difficult to explain their spiral nature. I do not know of any observa¬ 
tions upon the course of the currents produced by the ciliated epithelium in 
the bronchi, but it is quite possible that their action may be rotatory, in which 
case, particularly when combined with spasm of the bronchial muscles, it is 
possible to conceive that the mucus formed in the tube might be compelled 
to assume a spiral form. Within two or three days the sputum changes entirely 
in character; it becomes muco-purulent and voa Curschmann’s spirals are no 
longer to be found. They occur in all instances of true bronchial asthma in 
the early period of the attack. I have never seen the true spirals either ill 
bronchitis or pneumonia. There are, in addition, in many cases, the pointed, 
octahedral crystals described by Leyden a nd sometimes called asthma crystals. 
They are identical with the crystals f ound in t he semen and jn_th£-MfiixCm 
le nkarinia. At one time they were supposed,T)y their irritating character, to 
induce, the paroxysms. Eosinophiles in the blood are enormously increased 
iOv*i|luna—to 25 or 35 per eent of the leucocytes, or even to 53.6 per cent id 
on* case (J. S. Billings, Jr.). 

Course.—The course of the disease is very variable. I n .severe att a cks.the 
paroxysms r ecur for three, or. four n i ght s-or even more, and in the intervals 
and during the day there may be wheezing and cough. Early in thediagsae 
the patient may be f ree in th e p)timing , distress, and 

the attacks may appear at first J» be of a purely narvou&^ti&rgpter. In. the, 
l on^afandliig wiB5 saiohysenia^in^g^jfitaDattly develops, and while the pure 
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asthmatic fits diminish in frequency the chronic bronchitis and shortness of 
breath become aggravated. ., 

Wo have no knowledge of the morbid anatomy of true asthma. Death dur¬ 
ing the attack is unknown. In long-standing cases the lesions are those of 
chronic bronchitis and emphytema. 

Treatmeni.-*-Thc asthmatroattaek usually demands immediate and prompt 
treatment, and remedies should be administered which experience has shown 
are capable of relieving the condition of the bronchial mucosa. AiasUEbiffs 
of chloroform will produce prompt though temporary relaxation. In su (fluid 
with very severe attacks, resisting all the usual remedies, the treatment by 
chloroform gave immediate and finally permanent reliefs Hypodermic injec¬ 
tions of pilocarpin (gr. &) will sometimes relax the mucosa in the profuse 
sweating. Perles of nitrite of amyl may be broken on the handkerchief or 
from two to five drops of the solution may be placed upon cotton-wool and 
inhaled. Strong stimulants given hot or a dose of spirits of chloroform in hot 
whisky will sometimes induce relaxation. More permanent relief is given by 
the hypndp.rmip injection of morphia or of morphia and cocaine combined. 
Ifl_flbsUnate and repeatedly recurring attacks this has proved a very satisfac¬ 
tory plan, "^he sedative antispasmodics, such as belladonna, henbane, stra¬ 
monium, and lobelia, may be given in solution or used in the form of ciga¬ 
rettes. Nearly all the popular remedies either in this form off i n pastilles 
contain some plant of the order solanacece, with nitrate or chlorate of potash. 
Excellent cigarettes are now manufactured and asthmatics try..variojj& sorts, 
since one $>rm benefits one patient, another form another patient^ Nitre 
paper made with a strong solution of nitrate of potash is very serviceable. 
Filling the room with the fumes of this paper prior to retiring will sometimes 
ward off a nocturnal attack. I have known several patients to whom tobacco 
smoke inhaled was quite os potent as the prepared cigarettes. 

(\ Cauterization of the mucous membrane of the nose has given gTeat relief, 
particularly in cases with swelling and irritation. The..use mL .compressed 
ai^in the pneumatic cabinet is very beneficial; oxygen inhalations may also 
be tried. In preventing the recurrence of the attacks there is no remedy so 
useful as iodide of potassium, which sometimes acts like a specific. From 
10 to 20 grains three times a day is usually sufficient. 

Particular attention should be paid to the diet of asthmatic patients. A 
rae which experience generally compels them to make is to take the heavy 
meals in the early part of the day and not retire to bed before gastric diges¬ 
tion is completed. Ap the attacks are often induced by flatulency, the carbo¬ 
hydrates should be restricted. Coffee is a mote .suitable drink than-tea. In 
respect to njirnnfp it is very difficult to lay down rules for asthmatics. The 
patients are often much better in the city than in the country. The high and 
dry altitudes are certainly more beneficial than the sea-shore; but in protracted 
cases, with emphysema as a secondary complication, the rarefied air of high 
altitudes is not advantageous. In young persons I have known a residence for 
six months in Bends'w southern California to be followed by prolonged 
freedom from attacks. Egypt is a peculiarly satisfactory winter climate. 
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V. FIBRINOUS BRONCHITIS. 

(Plaatio or Croupoua Bronchitis) 

Definition. —An acute or chronic affection, characterized by the formation 
jn certain of the bronchial tubes of fibrinoulfcasts, which art^ expelled in 
pafoxysms of dyspncea and cough. 

In several diseases fibrinous moulds of the bronchi arc formed, as in diph¬ 
theria (with extension into the trachea and bronchi), in pneumonia, and occa¬ 
sionally in phthisis—conditions which, however, have nothing to do witli true 
fibrinous bronchitis. These casts are not to lie confounded with the blood-casts 
which occur occasionally in liamioptysis. 

Clinical Description.—Bettman, in reporting a case which occurred in Prof. 
Whitridge Williams’s obstetrical clinic at the Johns llopkins Hospital, has 
analyzed all the cases from the literature since 18(11), grouping them into dif¬ 
ferent classes. The first and most important is chronic idiopathic*fibrinous 
bronchitis. It is a rare affection. Of 27 cases, 15 were iu males. It is most • 
common at tho middle period of life. The attacks may occur at definite inter¬ 
vals for months or years. The form and size of (lie casts may he identical at 
each attack ns though each time preci-ely (lie same bronchial area was in¬ 
volved. Thft_cxpcctoration of the easts is associated with paroxysms of dysp- 
nma and c ouirlm ic. which occur at longer or shorter intervals. F ever and 
h temopty sis may be present during the attack, .physical signs usually indicate 
the portion of the lung affected, as there are suppre s sed bxeatlujpuiuls and 
numerous rales OU coughing. A very dry ride, called the “ bruit as drapenu," 
has been described, caused by the vibration of a loosened portion of the cast. 

In five cases there were skin lesions. Tuberculosis is sometimes present. 
Death occurred iu only one case of the series. T-he casts are usually rolled 
up and mixed with mucus and blood. When unrolled they are large white 
branching structures. The main btem may be as thick as the little finger. 
Ft2JB.Jha consistency and appearance they have been described as fibrinous, 
tnii %>y cpnjtis) mainly of mucin. On cross-sect ion they show a concentrically 
stratified structure, with leucocytes and alveolar epithelium. Leyden's crystals 
and von Curschmann’s spirals arc sometimes found, and in Bellman's case 
there were protozoan-like bodies. 

5 There is a very remarkable acute form-, of which Bettman has collected 
15 cases. It comes on most frequently during some fever, as typhoid, pneu¬ 
monia, or the eruptive fevers. After a preliminary bronchitis the dyspnoea 
increases, and then the casts are coughed up. Chills and fever have been 
present. Four of the 15 cases proved fatal, and the casts were found in situ. 
It is much more serious than the chronic form. There may ho casts expec¬ 
torated which have not the arborescent structure of the true fibrinous moulds, 
but .which come from a single tube or its bifurcation. Sometimes they are 
very small and “ tail off ” into true spirals. 

Fibrinous casts are expectorated in connection -with chronic faearisdiaease 
(10 cases) an jjn p ulmonary tuberculosis (14 cases), in the latter disease Usu- 
a lly late in the c/m ra n and n/irnfavornblp moment. In the albuminous expgO- 
toration following tapping of a pleural exudate fibrinous casta, have bean 
coughed up, 
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In hemoptysis blood-casts may be expectorated, and they are not to be 
confounded with the casts of true fibrinous bronchitis which may be coughed 
up with profuse hemorrhage. 

In pneumonia small fibrinous plugs are not uncommon in the sputa, and 
in a few rare instances quite large moulds of the tubes may be coughed up. 

The mycelium of Aspertfllus fumigatus may form membranous casts in 
the bronchi. I reported an instance of the kind in which a small partial 
mould of this kind was expectorated, and there is on record a case in which 
for long periods membranes composed of this fungus were coughed up in 
attacks of dyspnoea. 

The pathology of the disease is obscure. The membrane is identical with 
that to which the term croupous is applied, and the obscurity relates not so 
much to the mechanism of the production, which is probably the same as in 
other mucous surfaces, as to the curious limitation of the affection to certain 
bronchial territories and in the chronic form the remarkable recurrence at 
stated or irregular intervals throughout a period of many years. 

In the fatal cases the bronchial mucous membrane may be found injected 
or pale. In Biermer’s case -the epithelial lining was intact beneath the cast, 
but in that of Kretschy the bronchi were denuded of their epithelium. Em¬ 
physema is almost invariably present. Evidences of recent or antecedent pleu¬ 
risy are sometimes found. Model, in an article published from Baumler’s 
clinic, states that tuberculosis was present in 10 out of 21 autopsies. 

Treatment.—In the acute cases the treatment should be that of ordinary 
acute bronchitis. We know of nothing which can prevent the recurrence of the 
attacks in the chronic form. In the uncomplicated cases there is rarely any dan¬ 
ger during the paroxysm, even though the symptoms may be most distressing 
and the dyspnoea and cough very severe. Inhalations of ether, steam, or 
atomized lime-water aid in the separation of the membranes. Waldenberg 
employed the last remedy with success in one case. Ewart recommends intra¬ 
tracheal injections of olive oil. Pilocarpine might be useful, as in some in¬ 
stances it increases the bronchial secretion. The employment of emetics may 
be necessary, and in some cases they are effective in promoting the removal of 
thecasts. 


D. DISEASES OF THE LUNGS. 

I. OXROUIiATOBY DISTURBANCES IN THE LUNGS. 

Congestion. —There are two forms of congestion of the lungs—active and 
passive. 

(1) Active Congestion of the Ldnqs. —Much doubt and confusion still 
exist on this subject French writers, following Woillez, regard it as an inde¬ 
pendent primary affection (maladie de Woillez), and in their dictionaries End 
text-books allot much space to it. English and American authors more* cor¬ 
rectly regard it as a symptomatic affection. Active fluxion to the lungs occurs 
with increased action of the heart, and when very hot air or irritating sub¬ 
stances are inhaled. In diseases which interfere locally with the circulation 
the capillaries in the adjacent unaffected portions may be greatly distended. 
Thedmportance, however, of this collateral fluxion, as it is called, is probably 
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exaggerated. In a whole series of pulmonary affections there is this asso¬ 
ciated congestion—in pneumonia, bronchitis, pleurisy, and tuberculosis. 

The s ymp toms of active congestion of the lungs are by no means definite. 
The description given by Woillez and by other French writers is of an affec-' 
tion which is difficult to recognize from anomalous or larval forms of pneu- 
. mohia. The chief-symptoms described arc/initi«l ehill^pain the sid^dysp- 
ijgAtood^atg.qough^&ffiimpexature from 1011. to-lOA 0 . T he pbvainal »ipi a 
(i are defective; resonance^feeble breathing, sometimes bronchial in character, and 
i fjBfl^r&les. A majority of clinical physicians would undoubtedly class such 
cases under inflammation of the lung. In many epidemics the abnormal and 
larval forms are specially prevalent. 

The occurrence of an intense and rapidly fatal congestion of the lung, fol¬ 
lowing extreme heat or cold or sometimes violent exertion, is recognized by 
some authors. Kenforth, the oarsman, is said to have died from this cause 
during the race at Halifax. Leuf has described eases in which, in association 
with drunkenness, exposure, and cold, death occurred suddenly, or within 
twenty-four hours, the only lesion found being an extreme, almost haemor¬ 
rhagic, congestion of the lungs. It is by no means certain that in these cases 
death raaHy-oaanwi from pulmonary congestion in the absence of specific state¬ 
ments with reference to the coronary arteries and the heart. 

(2) Passive Congestion. —Two forms of this may be recognized, the me¬ 
chanical and the hypostatic. 

(a) Mechanical congestion occurs whenever there is an'obstacle to the 
return of the blood to the heart. It is a common event in many affections 
of the left heart. The lungs are voluminous, russet brown in color, cutting 
and tearing with great resistance. On section they show at first a brownish- 
red tinge, and then the cut surface, exposed to the air, becomes rapidly of a 
vivid red color from oxidation of the abundant haemoglobin. This is the con¬ 
dition known as brown induration of the lung. Histologically it is charac¬ 
terized by (a) great distention of the alveolar capillaries; (/8) increase in 
the connective-tissue elements of the lung; (y) the presence in the alveolar 
walls of many cells containing altered blood-pigment; (8) in the alveoli numer¬ 
ous epithelial cells containing blood-pigment in all stages of alteration, which 
are also found in great numbers in the sputum. 

It occasionally happens that this mechanical hyperaemia of the lung results 
from pressure by tumors. So long as compensation is maintained the mechan¬ 
ical congestion of the lung in heart-disease does not produce any symptoms, 
but with enfeebled heart action the engorgement becomes marked and there 
are dyspnoea, cough, and expectoration, with the characteristic alveolar cells. 

(b) Hypostatic congestion. Tn fevers and adynamic states generally, it is 
very common to find the bases of the lungs deeply congested, a condition in- 
ducedtpartly by the effect of gravity, the patient lying recumbent in one pos¬ 
ture for'a long time, butxhiefly by weakened heart action. That it is not an 
effWt of gravity alone is shown by the fact that a healthy person may remain 
in bed an indefinite time without its occurrence. The posterior parts of the 
lung art dark in color and engorged with blood and serum; in some instances 
to such a degree that the alveoli no longer contain air and portions of the lung 
sink_in „water. The tennusplenizalion and hypostatic pneumonia have been 
given to *haao advanced grades. It is a common affeetion in protracted cases 
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qf typhoid fovnr nrnl in long dobilite ting'ifaeBBes. Tn ascit es. nqTpqriain ami 
ft hHonniofll tumors thfe bases, of tha lungs may be compressed and congested- In 
this connection must be mentioned the form of passive congestion met with 
in injprv to, and organic disease of, the brain. Tn tyrfibral, apoplexy tha-baaes 
of the lungs are deeply engorged, nqt quite airless, but heavy, and on section 
drip with blood.and serum. I have twice seen this condition in an extreme 
grade throughout the lungs in death from morphia poisoning. In some in¬ 
stances the lung tissue has a blackish, gelatinous, infiltrated appearance, almost 
like diffuse pulmonary apoplexy. Occasionally this congestion is most marked 
in, and even confined to, the hemiplegic side. In prolonged coma the hypo¬ 
static congestion may be associated with patches of consolidation, due to the 
' aspiration of portions of food into the air-passages. 

The symptoms of hypostatic congestion are not at all characteristic, and 
the condition has to be sought for by careful examination of the bases of the 
lungs, when slight dulness, feeble, sometimes blowing, breathing and liquid 
rifles can be detected. 

Tbeatment.— The treatment of congestion of the lungs is usually that 
of the condition with which it is associated. In the intense pulmonary en¬ 
gorgement, which may possibly occur primarily, and which is met with in 
heart-disease and emphysema, free bleeding should be practised. From 20 to 
30 ounces of blood Bhould be taken from the arm, and if the blood does not 
flow freely and the condition of the patient is desperate, aspiration of the 
right auricle may be performed. 

(Edema.—In all forms of intense congestion of the lungs there is a transu¬ 
dation of serum from the engorged capillaries chiefly into the air-cells, but 
also into the alveolar walls. Not only is it very frequent in congestion, but 
also with inflammation, with new growths, infarcts, and tubercles. When 
limited to the neighborhood of an affected part, the name collateral, oedema 
is sometimes applied to it. 

Acute oedema is met with: (1) in the infections; (2) in Bright’s disease; 
(3) in heart disease, particularly angina pectoris, myocarditis, and valve 
lesions; (4) in arterio-sclerosis; (5) pregnancy; (6) angio-neurotic oedema, 
and (7) as a complication of the epileptic fit. The theory most generally 
accepted is that of Welch, whose experiments seemed to indicate that pul¬ 
monary oedema is due to a disproportionate weakness of the left ventricle, so 
that the blood accumulates in the lung capillaries until transudation occurs. 
’’■Such weakness may be brought about by paralysis or by spasm of the left 

- ventricle. Others regard is as an effect of disturbance in the vasomotor 

; mechanism of the lungs. 

Anatomically the lung is anaemic, heavy, sodden, pits on pressure, and on 
section a large quantity of clear or blood-tinged serum flows out. It may 
have in places a gelatinous aspect 

• Symptoms. —The onset is sudden with a feeling of oppression and pain 
in the chest and rapid breathing which soon becomes dyspnceic or orthoprffleic- 
There may be an incessant short cough and a copious frothy, sometimes blood- 
tinged, expectoration, which may be expelled in a gush from the mouth and 
nose. The face is pale and covered with a cold sweat; the pulse is feeble and 

the heart’s action weak. Over the entire chest may be heard piping and 

bubbling riles. The attack may be fatal in a few hours or it may persist 
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for twelve or twenty-four hours and then pass off. Steven, of Glasgow, has 
reported a case with 72 attacks in two and a half years. I have seen this 
recurrent form in angina pectoris, eacli paroxysm of which was associated 
with'in tense dyspnoea and all the features of acute oedema of the lungs. 

Bleedipg should be practised at once and is often most helpful. Dry 
cupping may be tried. One of my patients had great relief from inhalations 
Of chloroform. Oxygen may be used. If there is much agitation and sense 
of'impending death, morphia may bo given hypodermically. 

H/fi Pulmonary Haemorrhage.—This occurs in two forms -fbroncho-pulmonary 
hemorrhage, sometimes culled bronehorrhagia, in which the blood is poured 
out into the bronchi and is expectorated, and pulmonary apoplexy or pneumor- 
rhagia, in which the haemorrhage takes place into the air-cells and the lung 
tissue. 

1. Broncho-pulmonary Hemohriiagk; Hemoptysis. —Spitting of 
blood, to which the term haemoptysis should be restricted, results from a vari¬ 
ety of conditions, among which the following arc the most important: (sj). In. 
young healthy persons haemoptysis may occur without warning, and after con¬ 
tinuing for a few days disappear and leave no ill traces. There may he at 
theTIme ’of the attack no physical signs indicating pulmonary disease. In 
such cases good health may be preserved for years and no further trouble 
occur. These cases are not very uncommon, and in spite of the good health 
tuberculosis may be suspected. In Ware’s important contribution to this sub¬ 
ject,* of 386 cases of haemoptysis noted in private practice 02 recovered and 
pulmonary disease did not subsequently develop in them. ( b) Haemoptysis 
in pulmonary tuberculosis, which is considered on page 325. (<■) In con¬ 

nection with certain diseases of the lung, as pneumonia (in the initial stage) 
and cancer, occasionally in gangrene, abscess, and bronchiectasis, (d) In 
many heart affections, particularly mitral lesions. It may be profuse anil 
recur at intervals for years, (c) In ulcerative affections of the larynx, 
trachea, or bronchi. Sometimes the hmmorrhage is profuse and rapidly fatal, 
as when the ulcer erodes a large branch of the pulmonary artery, an accident 
which I have known to happen in a case of chronic bronchitis with emphy¬ 
sema. (f) Aneurism is an occasional cause of luemoptysis. It may be sudden 
and rapidly fatal when the sac bursts into the air-passages. Slight bleeding 
may continue for weeks or months, due to pressure on the mucous membrane 
or erosion of the lung; or in some cases the sac “ weeps ” through the exposed 
laming. 0 f fibrin, (g) Vicarious haemorrhage, which occurs in rare instances 
in cases of interrupted menstruation. The instances are well authenticated. 
Flint mentions a case which ho had had under observation for four years, 
and Hippocrates refers to it in the aphorism, “liammptysis in a woman is 
nm^ypri Ky an om pKnn of the menses.” Periodical luemoptysis has also been 
met with a fter the rem oval of both ovaries. Even fatal hemorrhage has 
oasped-irem -the lung during menstruation when no lesion was found to 
ac e^nryL far -it. (h) There is a form of recurring hemoptysis in arthritic 
subjects to which Sir Andrew Clark has called special attention and which 
also ia described by French writers. The cases occur in persons over fifty 
years of age who usually present signs of the arthritic diathesis. It rarely 


* On Hemoptysis as a Symptom, by John Ware, M.D, 
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leads to fatal issue and subsides without inducing pulmonary changes. (i)_ 
Haemoptysis occurs sometimes in malignant fevers and in purpura hatnor- 
rhagica. Lastly, there is rp firm in hrrrmvptjnin, rjnr io.the hmmhiul flnlrr an 
affection which is confined to parts of China and Japan. 

Symptoms .—Haemoptysis sets in as a rule suddenly. Often without wam- 
’ mg the p atient ? experiences a warm, saltish taste as the mouth dills with blood. 
Coughin g is usually induced. Thero may be only an ounce or. so brought up 
before the hamorrhage stops, or the bleeding may continue for days, the 
patient bringing up small quantities. In other instances, particularly when 
a large vessel is eroded or an aneurism bursts, the amount is large, and the 
patient after a few attempts at coughing shows signs of suffocation and death 
is produced by inundation of the bronchial system. Fatal hasmorrhage even 
may occur into a large cavity in a patient debilitated by phthisis without the 
production of haemoptysis. I dissected a case of this kind at the Philadelphia 
Hospital. The blood from the lungs generally has characters which render 
it readily distinguishable from the blood which is vomited. It is alkaline 
in reaction, frothy, and mixed with mucus, and when coagulation occurs air- 
bubbles are present in the clot. Blood-moulds of tho smaller bronchi are 
sometimes seen. Patients can usually tell w hether the blood has been brought 
up by-coughing or by vomiting, and in a majority of cases the history gives 
important indications. In paroxysmal haimoptysis connected with menstrual 
disturbances the practitioner should see that the blood is actually coughed 
up, since deception may be practised. The spurious haemoptysis of hysteria is 
considered with that disease. Naturally, the patient is at first alarmed at the 
occurrence of bleeding, but, unless very profuse, as when due to rupture of 
an aortic aneurism in a pulmonary cavity, the danger is rarely immedi¬ 
ate. T he atta cks, however, are apt to foam for a few days and the sputa 
may remain blood-tinged for a longer period. In the great majority of 
cases the haemorrhage ceases spontaneously. It should be remembered that 
some of the blood may be swallowed and produce vomiting, and, after a day 
or two, the stools may be dark in color. It is not well during an attack of 
haemoptysis to examine the chest 

2. Pulmonary Apoplexy; Haemorrhagic Infarct.— In this condition 
the blood is effused into the air-cells and interstitial tissue. It is usually 
diffuse, tho parenchyma not being broken, as is the brain tissue in cerebral 
apoplexy. Sometimes,? ip,, disease of the brain,tin septic, conditions, and in 
^the malignant forms of fevers, the lung tissue is uniformly infiltrated with 
blood and has, on section, a black, gelatinous appearance. 

As a rule, the hasmorrhage is limited and results froirf^ the blocki ng of 
a jbraneh of the pulmonary artery either by a thrombus or an embolus. Tho 
condition is most common ixj'cjir.oiuc, heart-disease. Although the pulmonary 
arteries are terminal ones, blocking is not always followed by infarction; 
partly because the wide capillaries furnish sufficient anastomosis, and partly 
because the bronchial vessels may keCp'mp the circulation. The infarctions 
are chiefly at the periphery of the lung, usually wedge-shaped, with the base 
of the wedge toward the surface. When recent, they are dark in color, hard 
and firm, and look on section like an ordinary blood-clot. Gradual changes 
go on, and the color becomes a reddish-brown. The pleura over an infarct 
is usually inflamed. A microscopical section shows the air-cells to be dis- 
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tended with red blood-corpuscle?, which may also be in the alveolar walls. 
The infarcts are usually multiple and vary in size from a walnut to an orange. 
Very large ones may involve the greater part of a lobe. In tho artery passing 
to the affected territory a thrombus or an embolus is found. The globular 
thrombi, formed in the right auricular appendix, play an important part 
in the production of haunorrhagic infarction. In many cases the source of 
the embolus cannot bo discovered, and the infarct may have resulted from 
thrombosis in the pulmonary artery, but, as before mentioned, it is not infre¬ 
quent to find total obstruction of a large branch of a pulmonary artery without 
hemorrhage into tho corresponding lung area. The further history of an in¬ 
farction is variable. It .is possible that in some instances the circulation is 
re^t^blishod-and the blood removed. More commonly, if the patient lives, 
the usual changes go on in the extravasated blood and ultimately a pigmented, 
puckered, fibroid patch results. Sloughing may occur with the formation of a 
cavity. Occasionally gangrene results. In a case at the University Hospital, 
Philadelphia, a gangrenous infarct ruptured and produced fatal pneumo¬ 
thorax. 

The. symptoms of pulmonary apoplexy are by no means definite. The 
condition may be suspected in chronic heart-disease when hamoptysis occurs, 
particularly in mitral stenosis, but the bleeding may be due to the extremo 
engorgement. When the infarcts arc very large, and particularly in the lower 
lobe, in which they most commonly occur, there may bo signs of consolidation 
with blowing breathing and a pleuritic friction. 

Tukaiment of Pulmonary H.kmohrhagk. —The pressure within the 
pulmonary Urlcty is considerably less than that in the aortic system. The 
system is under vaso-motor control, but our knowledge of the mutual rela¬ 
tions of pressure in the aorta and.in the pulmonary artery, under varying 
conditions, is still very imperfect (Bradford). There may be an influence 
on the systemic blood-pressure without any on the pulmonary, and the pres¬ 
sure in the one may rise while it falls in the other, or it may rise and fall in 
both together. The researches of Bred in and Dixon indicate that drugs which 
raise tho peripheral blood-pressure by vaso-constrietion increase the total blood 
in the lung. Thus ergot, the remedy perhaps most commonly used, causes a 
distinct rise in the pulmonary blood-pressure, while aconite produces a definite 
fall. 

The anatomical condition in haemoptysis is either hyperemia of the bron- 
chi al muc osa (or of the lung tissue) or a perforated vessel. In the latter case 
the patient often passes rapidly beyond treatment, though there are instances 
of the most profuse haemorrhage, which must have come from a perforated 
artery or a ruptured aneurism, in which recovery has occurred. Practically, 
for treatment, we should separate these cases, as the remedies which would be 
applicable in thelcase of congested antLbleeding mucosa would be as much 
out of place in a case of^uemorrhage from ruptured aneurism as in a cut 
radial artery. £When the blood is brought up in large quantities, it is almost 
certain either that an aneurism has ruptured or a vessel has been eroded. Ip 
the instances in which tho sputa are blood-tinged or when the blood is in 
smaller quantities, bleeding comes by diapedesis from hypersemic vessels. In 
such cases the hemorrhage may be beneficial in relieving the congested blood- 
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The indications, are to reduce the frequency of the heart-beats and to 
lower the blood-pressure. The truth, Das Blut ist ein gam besonderer Saft, 
is strikingly emphasized by the frightened state of the patient. Best of the 
body and peace of the mind—“ qvfa, securitas, silentium ” of Celsus—effould 
be secured. Turn the patient o^Bie affected side, if known, as the regur¬ 
gitation is less apt to occur into qp bronchi of the sound lung. As Aieteus 
remarks, in haemoptysis the .patient despairs from the first, and needs to be 
strongly reassured. Death is rarely due directly to haemoptysis; patients die 
after, not of it (S. West). In the majority of cases of mild haemoptysis this 
is sufficient. Even when the patient insists upon going about, the bleeding 
may stop spontaneously. The diet should be light and unstimulating. Alcohol 
should not be used. The patient may, if he wishes, have ice to suck/-Small 
doses of aromatic sulphuric acid may be given, but unless the bleeding is 
protracted styptic and astringent medicines are not indicated. For cough, 
which is always present and disturbing, opium should be freely given, and 
is of all medicines most serviceable in haemoptysis. Digitalis should not be 
used, as it raises the blood-pressure in the pulmonary artery. Is Aconite, as it 
lowers the pressure, may be used when there is much vascular excitement. 
Ergot, tannic acid, and load, which are so much employed, have little or no 
influence in haemoptysis; ergot probably does harm. One of the most satis¬ 
factory means of lowering the blood-pressure/is purgation, and when the bleed¬ 
ing is protracted salts may be freely given. In profuse haemoptysis, such as 
comes from erosion of an artery or the rapture of an aneurism, a fatal result 
is common, and yet post-mortem evidence shows that thrombosis may occur 
with healing in a rapturo of considerable size. The-fainting-indueed by the 
loss of blood is probably the most efficient means of promoting thrombosis, 
and it was on this principle that formerly patients were bled from the arm, 
or from both arms, as in the case of Laurence Sterne./; Ligatures, orJEamaa*!)'*. 
bandages, placed around the legs may serve temporarily to check the bleeding. 

AtEhe. ice-bag on the sternum is of doubtful utility. In a protracted case Cayley 
induced pneumothorax, but without effect 

Briefly, then, we may say that haemorrhage from rapture of aneurism or 
erosion of a blood-vessel usually proves fatal. The fainting induced by the loss 
of-Wood is beneficial, and, if the patient can be kept alive for twenty-four 
hears, a thrombus of sufficient strength to prevent further bleeding may form. 
The chief danger is the inundation of the bronchial system with the blood, so 
j that while the haemorrhage is profuse the cough should be encouraged. Opium 
should not then be used, and stimulants should be given with caution. 

In the other group, in which the haemorrhage comes from a congested 
area and is limited, the patient gets well if kept absolutely quiet, and fatal 
haemorrhage probably never occurs from this source. Rest, reduction of 
the blood-pressure by minimum diet, purging, if necessary, and the admin¬ 
istration of opium to allay the cough are the main indications. 

H. BEONOHO-PNETTMONIA (Capillary Bronchitis). 

This is essentially an inflammation of the terminal bronchus and the air- 
vesides which make up .a pulmonaryjobule, whaaoa.the tarm-hr B nc to yaeu- 
monia. It is also kno wn as l obular, in contradistinction to lobar pnffiiiQQpi* 1 
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The termcataijhal ia leas applicable. The process begins usually with an 
uria^tm of the capillary bronchi, which is a condition rarete, tf ever 

^ uctu ^ 80 that it is now custom- 
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)bes, and it would have been more 
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consider the affections together, 
i depend upon invasion of the lung with 

*nf«wt to place them with lobar pnw... UU m among rne miectious dis- 
bn* it» weU perhaps to defer this until the bacteriology of the different 
varieties has been more fully worked out. 

8tlolo gy .-Bra^ E a ei na Qni a occu rs either as a primary or as a sec¬ 
ondary affection The relative frequency in 443 cases is thus given by Holt,: 
Primary, without previous bronchitis, 154; secondary (a) to bronchitis of 
larger tubes, 41; t^ measles, 89; to whooping-cough, 66; to .diphtheria, 47; 
to scarlet^ fever, 7; to_mfbenza, 6; to varicella, 2; to erysipelas, 2; and to 
acuto^ileo-qolitis iD The proportion of primary to secondary forms as sliown 
m this list is probably too low. 


SWSABX-iCDTn imoNCHO-PNEOMONiA, like the lobar form, attacks chil¬ 
dren in good health, usualljnjndcr. iwoyears. The etiological factors are very 
much those of ordinary pneumonia, anj-probably the pneumococcus is more 
often associated with it. 

Secondary biioxciio-pneumonia occurs in two great groups: 1. As a 
swuence of the infectious fevers-fnigaslcs,; diphtheria, w hoopimr- comrhZscar- 
r<WS fr0( l uentl y’ mall-pox, /erysipelas, amflyphouT fever. In 
children it forms the most serious complication of those diseases, and in 
reality causes more deaths than are due directly to the fevers. In large cilies 
it raq fes _ pext in fatality, to infantile diarrhoea. Following, as it does, the 
contagious diseases Which principally affect children, wo find that a large 
majority of cases occur during early life. According to Morrill’s Boston sta¬ 
tistics, it is most fatal during the first two years of life. The .number .of cases 
m a community increases or decreases with the prevalence of measles, searlet 
fever, and diphtheria. It is most prevalent in the winter and spring months. 
In the febrile affections of adults broncho-pneumonia is not very common. 
Thus in typhoid fever it is not so frequent as lobar pneumonia, though isolated 
areas of consolidation at the bases are by no means rare in protracted cases 
of this disease. In old people it may follow debilitating causes of any sort, 
and is met with in the course of chronic Bright’s disease and various acute 
and chronic maladies. 


2 - J a,thfi..jgqcqndjdiyi8ion of this affection are embraced the cases of 
so-called aspiration or deglutition pneumonia. Whenever the sensitiveness of 
le larynx is benumbed, as in the coma of apoplexy or unurn in, minute par- 
ic es of food or drink are allowed to pass the rima, and, reaching finally the 
>maller tubes, excite an intense inflammation similar to the vagus pneumonia 
*ch follows the section of the pneumogastrics in the dog. Cases are very 
-•■"iimow after. operations about the mouth and nose, after tracheotomy, and 
ln can H?T bf the larynx and oesophagus. The aspirated particles in some 
stances induce such an intense broncho-pneumonia that suppuration or even 
bmgrene supervenes. The ether pneumonia, already described, is often lobu- 
*r in type. 

An aspiration hronn h o. pnanmnTiia mfl jjfniw hsemopiysis (which has been 
“ready considered), the aspiration of material fmm a hrannhia^ini;,, '■nvity. 
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and occasionally the material from an empyema which has raptured into the 
lung. 

A common and fatal, form of broncho-pneumonia is that excited by the 
tubercle bacillus, which has already been considered. 

Among general predisposing causes may beanentinned ago. As just noted, 
it—in prone to'attack infants, and a majority of eases of pneumonia in chil¬ 
dren under five years of age are of this form. Of 370 cases in children under 
five years of age, 76 per cent were broncho-pneumonia (Holt). At thc.oppo 
site extreme of life it is also common, in association with various debilitating 
circumstances and with the chronic diseases incident to the old. In children, 
rickets and diarrhoea are marked predisposing causes, and broncho-pneumonia 
is one of the most frequent post-mortem-room lesions in infants’ homes and 
foundling asylums. The disease prevails most extensively among the poorer 
classes. 


Morbid Anatomy.-4-Qn, the pleural surfaces, particularly towMdJ&&,base, 
are seen depressed bluish or blue-brown areas of collapse, between .which-the 
lung^ tissue is. of a lighter color. Her^and there are p^ojimting-poitiona over 
which the pleura may be .slightly turbid or granular. jTh p lung is full er and 
firms? "thatt normal, and, though in jjreat part crepitant, there can be felt 
in places throughout the. substance ..solid, nodular bodies. < ^The dark dep ress! 
areas may be isolated or a large section of one lobe may be in the condition 
of collapse or atelectasis. Gradual inflation by a blow-pipe inserted in the 
bronchus will distend a great majority of these collapsed areas. On section, 
the general surface has a dark reddish color and usually drips blood. Project¬ 
ing above the level of the section arc lighter red or reddish-gray areas repre¬ 
senting the patches of broncho-pneumonia. These may be isolated and sepa¬ 
rated from each other by tracts of uninflamed tissue or they may be in groups; 
or the greater part of a lobe may be involved. Study of a favorable section 
of an isolated patch shows: (a) A dilated central bronchiole full of tenacious 
purulent mucus. A fortunate section parallel to the long axis may show a 
racemose arrangement—the alveolar-passages-full of muco-pus. (fe) Sur- 
rouiidihg’fBS bronchus for from 3 to 6 mm. or even more, an area of grayish- 
red consolidation, usually elevated above the surface and firm to the touch, 
xinlike, the consolidation of lobar pneumonia, it may present a perfectly smooth 
surface, though in some instances'It is distinctly granular. In a late stage of 
the disease small grayish-white points may be seen, which on pressure may be 
squeezed out as purulent droplets. A section in the axis of the lobule may 
present a somewhat grape-like arrangement, the stalks and -atoms- represent¬ 
ing the bronchioles and alveolar passages filled "with a yellowish or grayisb- 
white pus, while surrounding them is a reddish-brown hepatized tissue. (?) 
In the immediate n eighhorhpnfl of this peribronchial inflammation the tissue 
is dark in color, smooth, ainess, at a somewhat lower level than the hepatizml 
portion, and differs 'distinctly in color aid appearance from the other por¬ 
tions of the lung. This is the condition to which the term sjdeauation has 
been given- It really represents a tissue in the early stage of inflamma¬ 
tion, and it perhaps would be as well to give up the use of this term ami 
also that of carnijicagon, which is only a more advanced stage. The con¬ 
dition wf collapse probably always precedes this, and it is difficult u> 
iTidtuTioes to tell the difference, as one shades into the other. In fact; 
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collapse, splenization, and carnilicution are Iml preliminary steps in broneho- 
pneumonia. 

While, in many cases, the areas of broncho-pneumonia present a reddish- 
brown color and are indistinctly granular, in others, particularly in adults, the 
nodules may resemble more closely gray hepatization and the air-cells are filled 
with a grayish muco-purulent material. Minute hicmorrhages*arc sometimes 
seen in the neighborhood of the inflamed areas or on the pleural surfaces. 
Emphysema is commonly seen at the anterior borders and upper portions of 
the lung or in lobules adjacent to the inflamed ones. In many cases following 
diphtheria and measles the process is so extensive that the greater part of a 
lobe is involved, and it looks like a case of lobar hepatization. It has not, 
however, the uniformity of this affection, and collapsed dark strands may be 
ieen between extensive areas of hepatized tissue. 

There are three groups of cases: (1) Those in which the bronchitis and 
bronchiolitis are most marked, and in which there may be no definite con¬ 
solidation, and yet on microscopical examination many of the alveolar pas¬ 
sages and adjacent air-cells appear filled with inflammatory products. (2) 
The disseminated broncho-pneumonia, in which there are scattered areas of 
peribronchial hepatization with patches of collapse, while a considerable pro¬ 
portion of the lobe is still crepitant. This is by far the most common condi¬ 
tion.. (3) The pseudo-lobar form, in which the greater portion of the lobe 
is consolidated, but not uniformly, for intervening strands of dark congested 
lung tissue separate the groups of hepatized lobules. 

Microscopically, the centre of the bronchus is seen filled with a plug of 
exudation, consisting of leucocytes and swollen epithelium. Section in the 
long axis may show irregular dilatations of the tube. The bronchial wall is 
swollen and infiltrated with cells. Under a low power it is readily seen that 
the air-cells next the bronchus are most densely filled, while toward the per¬ 
iphery the alveolar exudation becomes less. The contents of the air-cells are 
made up of leucocytes and swollen epithelial cells in varying proportions. 
Bed corpuscles are not often present and a fibrin network is rarely seen, 
though it may be present in some alveoli. In the swollen walls are seen dis¬ 
tended capillaries and numerous leucocytes. As Delafield has pointed out, 
the interstitial inflammation of the bronchi and alveolar walls is the special 
feature of broncho-pneumonia. 

The histological changes in the aspiration or deglutition broncho-pneu¬ 
monia differ from the ordinary post>febrile form in a more intense infiltra¬ 
tion of the air-cells with leucocytes, producing suppuration and foci of soften¬ 
ing ; even gangrene may be present. 

Bacteriology of Bronoho-pneumonia.—The organisms most commonly 
foupd in broncho-pneumonia are Micrococcus lanceolatus. Streptococcus py¬ 
ogenes (either alone or with the pneumococcus^. Staphylococcus aureus el 
of bus, and Friedliinder’s Bacillus pneumonia. The Klebs-ljoefller bacillus is 
not infrequently found in the secondary lesions of diphtheria. Except the 
pneumococcus these microbes are rarely found in pure cultures. In the lobu¬ 
lar type the streptococcus is the most constant organism, in the pseudo-lobar 
the pneumococcus. Mixed infections are almost the^prule in broncho-pneu- 
monia. 

M. Wollfltein, in 17 primary cases, found Micrococcus lanceolatus alone 



624 


DISEASES OF THE RESPIRATORY SYSTEM. 


in I), with the streptococcus in 7. Of 14 secondary cases Micrococcus lanccu- 
latus was found alone in 2 and with other organisms in 9. The primary 
form is the result of infection with the pneumococcus, the secondary most 
often with the streptococcus.;'- 1 '' 1 '' 

Terminations of Bronchopneumonia.—(1) In resolution, which when it 
once begins gqes on more rapidly than in fibrinous pneumonia. Broncho¬ 
pneumonia of the apices, in a child, persisting for three or more weeks, 
particularly if it follows measles or diphtheria, is often tuberculous. In these 
instances, when resolution is supposed to be delayed, caseation has in reality 
taken place. (2) In suppuration, which is rarely seen apart from the aspira¬ 
tion and deglutition forms, in which it is extremely common. (3) In gan¬ 
grene, which occurs under the same conditions. (4) In fibroid changes— 
chronic broncho-pneumonia —a rare termination in the simple, a common 
sequence of tlio tuberculous, disease. Formerly it was thought that one of 
the most common changes in broncho-pneumonia, particularly in children, 
was caseation; but this is really a tuberculous process, tho natural termination 
of an originally specific broncho-pneumonia. It is of course quite possible 
that a broncho-pneumonia, simple in its origin, may subsequently be the seat 
of infection by Bacillus tuberculosis. 

Symptoms.—r-The^ primary form sets in abruptly with a chill or a con¬ 
vulsion. The child has not had a previous illness, but there may have been 
slight exposure. The temperature rises rapidly and is more constant; the 
physical signs are more local and there is not the wide-spread diffuse catarrh 
Df the smaller tubes. Muny cases are mistaken for lobar pneumonia. In 
others tho pulmonary features are in the background or are overlooked in 
the intensity of the general or cerebral symptoms. The termination is often 
by crisis, and the recovery is prompt. The mortality of this form is slight. 
8. West has called attention to the importance of recognizing these primary 
cases and to their resemblance in clinical features with acute lobar pneumonia. 
The secondary form begins usually as a bronchitis of the smaller tubes. Much 
qqnfusion has arisen from the description of capillary bronchitis as a sepa¬ 
rate affection, whereas it is only a part, though a primary and important-one, 
'Pfj^roncho-pneumonia. At. the outset it may be said that if in convalescence 
from measles or in whooping-cough a child has an accession of fever with 
cough, rapid pulse, aud rapid breathing, and if, on auscultation, fine riles 
are heard at the bases, or widely spread throughout the lungs, even though 
neither consolidation nor blowing breathing can be detected, the diagnosis 
of broncho-pneumonia may safely be made. I have never seen in a fatal case 
I after diphtheria or measles a capillary bronchitis as the sole lesion. 1 T he ons et 
is rare]x_sudden, or .with a distinct chill; but after a day or so of indisposi¬ 
t ion t he child gets feverish and begins ta cough and to get short of breaih. 
The fever is extremely variable; a range of from 102° to 104° is common. 
.The skin is very dry and pungent.., The cough is hard, distressing, and may 
be painful. “ Dyspnoea gradually becomes a prominent feature.; Expiration 
may be jerky and grunting, y The respirations may rise as high as 60 or even 
80 per minute. Within iha first forty-eight hours the p&icuaaion resonance is 
not impaired; the note, indeed, may be very full at the anterior borders of 
the lungs.^ O j auscultation , many riles are heard, chiefly the fine subcrepitant 
variety, with sibilant rhonehi. There may really no signs in dicating that 
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jMpaixncbyma of the lung is involved, and yet even at this early stage, within. 
foB^-oigU^ours of the onset of the pulmonary symptoms, I have repeatedly, 
after diphtheria, f ound scattered nodules of lobular hepatization. Northrup, 
in a case in which death occurred within the fiSf twenty-four hours, in addi¬ 
tion to the extensive involvement of the smaller bronchi, found the intra¬ 
lobular tissue also involved in places. The dyspnoea is constant and progres¬ 
sive'and soon signs of deficient aeration of the blood are noted. The face 
becomes a little suffused and the finger-tips bluish. The child has an anxious 
expression and gradually enters upon the most distressing stage of asphyxia. 
At first the urgency of the symptoms is marked, but soon the benumbing influ¬ 
ence of carbon dioxide on the nerve-centres is seen and the child no longer 
makes strenuous efforts to breathe. The cough subsides, and, with a gradual 
increase in lividity and a drowsy restlessness, the right ventricle becomes more 
an d mpfc .distended, the bronchial rales become more liquid as the tubes fill 
with mucus, and death occurs from heart paralysis. These are symptoms of 
a severe case of broncho-pneumonia, or what the older writers called suffocative 
cata rrh . 

The physical signs may at first be those of capillary bronchitis, as indi¬ 
cated by the absence of dulncss, the presence of fine subcrepitant and whistling 
rales. In many cases death takes place before any definite pneumonic signs 
are detected. When these exist they are much more frequent at the bases, 
where there may bo areas of impaired resonance or even of positive dulness. 
When numerous loci involve the greater part of a lobe the breathing may 
beeomo-tubular, but in the scattered patches of ordinary broncho-pneumonia, 
following the fevers, the breathing is more commonly harsh than blowing. 
In grave cases there is retraction of the base of the sternum and of the lower 
costal cartilages during inspiration, pointing to deficient lung expansion. 

Diagnosis.—With lobar pneumonia it may readily be confounded if the 
areas of consolidation are large and merged together.•''It is to be remembered, 
as Holt’s figures well show, that 1 broncho-pneumonia occurs chiefly in children 
under one year, whereas lobar pneumonia is more common after the third 
yean No writer has so clearly brought out the difference between pneumonia 
at these periods as Gerhard,* of Philadelphia, whose papers on this subject 
have the freshness and accuracy which characterized all the writings of that 
eminent physieian. ^Between lobar pneumonia and the secondary form of 
broncho-pneumonia the diagnosis is easy. fThe mode of onset is essentially 
different in the two infections, the one developing insidiously in the course 
or at the conclusion of another disease, the other setting in abruptly in a 
child in good health, jfja. lobar pneumonia the disease is almost always uni¬ 
lateral, in broncho-pneumonia bilateral.£ The chief trouble arises in cases of 
prima ry bronchopneumonia, which by aggregation of the foci involves the 
gr eater par t of one lobe. iHere the difficulty is very great, and the physical 
signs may be practically identical, but in broncho-pneumonia it is much more 
likely that a lesion, however slight, will be found on the other side. 

*> A s till more difficult question to decide is whether an existing broncho¬ 
pneumonia is simple or tuberculous. In many instances the decision cannot 
be made, as the circumstances under which the disease occurs, the mode of 

* American Journal of Medical Sofenoee, vols. xlv and XT. 
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onset, and the physical signs may be identical. It has often been my e\pr 
rience that a case has been sent down from the children's ward to the dead- 
house with the diagnosis of post-febrile broncho-pneumonia in which there 
was no suspicion of the existence of tuberculosis; but on section there were 
found tuberculous bronchial glands and scattered areas of broncho-pneumonia, 
some of which were distinctly caseous, while others showed signs of softening. 
I have already spoken fully of this in the section on tuberculosis, but it is 
well to emphasize the fact that there are many cases of broncho-pneumonia 
t in children.which time alone enables us to distinguish from tuberculosa. ^Thc 
existence of extensive disease at the apices or central regions is a suggestive 
indication, and signs of softening may be detected, ijn the vomited matter, 
which is brought up after severe spells of coughing, sputum may be picked 
out and elastic tissue and bacilli detected. 

p It is a superfluous refinement to make a diagnosis between capillary bron¬ 
chitis and catarrhal pneumonia, for the two conditions are part and parcel 
of the same disease, tin simple bronchitis involving the larger tubes urgent 
d y a pp ma and pulmonary distress are rarely present and the aUas^a m,co arser 
and.more sibilant It must not be forgotten that, as in lobar pneumonia, 
cerebral symptoms may mask the true nature of the disease, and may even 
lead to the diagnosis of mepjyngjiis. I recall more than one instance in 
which it could not be satisfactorily determined whether the infant had tubor- 
culom.weaingitis or a cerebral complication of an acute pulmonary affection. 

Prognosis.—In. thw - paima ry form the outlook is good. . In..children e»- 
foebled by constitutional disease and prolonged fevers broncho-pneumonia is 
terribly fatal, hut in cases coming on in connection with whooping-cough or 
after, measles recovery^may take placo in the most desperate cases. It is in 
this disease that the truth of the old maxim is shown—“ Never despair of 
a Biek child.” Thtuleatiuiale in children under five has been variously esti¬ 
mated at from ’IQ tn SO pvt "rmt After diphtheria and measles thin, wiry 
children seem to stand broncho-pneumonia much better than fat, flabby ones. 
In adults the aspiration or deglutition pneumonia is a very fatal disease. 

Prophylaxis.—Much can be done to reduce the probability of attack after 
febrile affections. Thus, in the convalescence from measles and whooping- 
cough, it is very important that the child should not be exposed to cold, 
particularly at night, when the temperature of the room naturally falls. In 
a nocturnal visit to the nursery—sometimes, too, I am sorry to say, to a 
. children’s hospital—how often one sees children almost naked, having kicked 
aside the bedclothes and having the night-clothes up about the arms! The 
use of light flannel “combinations” obviates this nocturnal chill, which i>. 
I am sure, an important factor in the colds and pulmonary affections of young 
children, both in private houses and in institutions. The catarrhal trouble- 
of the nose and throat should be carefully attended to, and during fevers 
the mouth should be washed two or three times a day with on antiseptic 
solution. 

Treatment.—The frequency and the seriousness of broncho-pneumonia 
render it a disease which taxes to the utmost the resources of the prac¬ 
titioner. There is no acute pulmonary affection over which he at times «*» 
greatly despairs. On the other hand, there is not one in which he will be 
more gratified in, saving cases which have seemed past all succor. The geo- 
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eral arrangements should receive special attention.' The room should be kept 
at an ev entemperature—about 65° to 68°—and the^air should be kept moist 
with'vap or. 

J At me outset the bowels should bo opened by a mild purgu^njihaa-oastor 
oil or smdl^^gg^s of calomel, one-twelfth to one-sixth of a grain hourly until 
a movement is obtained, and care should be taken throughout the attack 
to secure a daily movement. {/The common saline fever mixture of citrate 
of potash, liquor ammonii acetatis, and aromatic spirits of ammonia may Ikj 
given every two or three hours. If the disease comes on abruptly with high 
fever, minim or minim and a half doses of the . tincture of aconite , may Ikj 
given with it. /‘The pain, the distressing symptoms, and the incessant cough 
often demand opium, which must of course be used with care and judgment 
in the case of young children, hut which is certainly not contra-indicated and 
may be usefully given in the form of paregoric. Blisters are now rarely if 
ever employed, and oven the jacket poultice has gone out of fashion. For 
the latter, however, I confess to a strong prejudice, and when lightly made 
and frequently\changed it undoubtedly gives great relief. Much more com¬ 
monly we now see, both in private and in hospital practice, the jacket of 
cotton-batting. Ice-poultices to the chest may be used and do good. The diet 
should consist of milk, broths, and egg albumen. Milk often curds and is dis¬ 
agreeable. Egg-white is particularly suitable and very acceptable when given 
in cold water with a little sugar. It forms, indeed, an excellent medium for 
the administration of the stimulants. If the pulse shows signs of failing, it is 
best to begin early with brandy. As in all febrile atrections of children, cold 
water should be constantly at the bedside, and the child should he encour¬ 
aged to drink freely. With these measures, in many cases the disease pro¬ 
gresses to a favorable termination, but too often other and more serious 
symptoms arise. Cough becomes more distressing, dyspnma increases, the 
ominous rattling of tho mucus can be heard in the tubes, the child’s color is 
not so good, and there is greater restlessness. Under these circumstances 
stimulant expectorants- 1 —ammonia, squills, and senega—may he given. To¬ 
gether they make a very disagreeable dose for a young child, particularly with 
the carbonate of ammonia. The aromatic spirits of ammonia is somewhat 
better. If the carbonate is employed, it must be given in small doses, not 
more than a grain to an infant of eighteen months. If the child has increas¬ 
ing difficulty in getting up the mucus, an emetic should be given—either the 
wine of ipecac, or, if necessary, tartar emetic. There is no necessity, how¬ 
ever, to keep the child constantly nauseated. Enough should bn given to cause 
prompt emesis, and the benefit results in the expulsion of the mucus from 
the larger tubes. In this stage, too, strychnine is undoubtedly helpful in 
stimulating the depressed respiratory centre. Inhalations of oxygen may be 
employed, sometimes with great benefit. 

VEifil ra pid fa ilure 0 f the heart, loud, mucous rattles in the throat, and 
increasing lividity, -every measure should he used to arouse the child and 
excite coughing. Alternate douches of hot and cold water, electricity, and 
fypodermic injections of ether may he tried. For the reduction of tempera¬ 
ture. particularly if cerebral symptoms are prominent, there is nothing so 
satisfactory as the wet pack or the cold bath. In the case of children, when 
the latter is used it should be graduated, beginning with a temperature which 
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is pleasantly warm and gradually reducing it to 75° or 80°. Even when the 
temperature is not high, the cerebral symptoms are greatly relieved by the bath 
or the pack. 

m. CHRONIC INTERSTITIAL PNEUMONIA. 

(Cirrhosis of the Lung—Fibroid Phthisis.) 

A fibroid change may have its starting-point in the tissue about the bronchi 
and blood-vessels, the interlobular septa, the alveolar walls, or in the pleura. 
So diverse are the forms and so varied the conditions under which this change 
occurs that a proper classification is extremely difficult. We may recognize, 
however, two chief forms—the local, involving only a limited area of the lung 
substance, and the diffuse, invading either both lungs or an entire organ. 

Etiology.— Local fibroid change in the lungs is common. It is a constant 
accompaniment of tubercle, in the evolution of which interstitial changes play 
a very important role. In tumors, abscess, gummata, hydatids, and emphy¬ 
sema it also occurs. Fibroid processes are frequently met with at the apices of 
the lung and may be due either to a limited healed tuberculosis, to fibroid 
induration in consequence of pigment, or, in a few instances, may result from 
thickening of the pleura. 

Diffuse intehstitial pneumonia is met with: 1. As a sequence of acute, 
fibrinous pneumonia. Although extremely rare, this is recognized as a possible 
termination. From unknown causes resolution fails to take place. Organiza¬ 
tion goes on in the fibrinous plugs within the air-cells and the alveolar walls 
become greatly thickened by a new growth, first of nuclear and subsequently 
of fibrillated connective tissue. Macroscopically there is produced a smooth, 
grayish, homogeneous tissue which has the peculiar translucency of all new- 
formed connective tissue. This has been called gray induration. A majority 
of the cases terminate within a few months, but instances which have been fol¬ 
lowed from the outset are very rare. 

2. Chronic Broncho-Pneumonia. —The relation of broncho-pneumonia to 
cirrhosis of the lung has been specially studied by Charcot, who states that it 
may follow the acute or subacute form of this disease, particularly in children. 
The. fibrosis extends from the bronchi, which are usually found dilated. Bron¬ 
chiectasis itself may be followed by fibrosis of the lung. The alveolar walls 
are thickened and the lobules converted into firm grayish masses, in which 
there is no trace of normal lung tissue. This process may go on and involve 
an entire lobe or even the whole lung. Many of these cases axe tuberculous 
from the outset. 

3. Pleurogenous Interstitial Pneumonia. —Charcot applies this term to 
that form of cirrhosis of the lung which follows invasion from the pleura. 
Doubt has been expressed by some writers whether this really occurs. While 
Wilson Fox is probably correct in questioning whether an entire lung can 
become cirrhosed by the gradual invasion from the pleura, there can be no 
doubt that there are instances of primitive dry pleurisy, which, as Sir Andrew 
Clark has pointed out, gradually compresses the lung and at the same time 
leads to interstitial cirrhosis. This may be due in part to the fibroid change 
which follows prolonged compression. In some cases there seems to be a difr 
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tinct connection between the greatly thickened pleura and tho dense strands 
of fibrous tissue pass.ng from it into the lung substance. Instances occur in 
which one lobe or the greater part of it presents, on section, a mottled appear- 
am», owing to the increased thickness of the interlobar septa—a condition 
which may exist without a trace of involvement of the pleura. In many other 
cases, however, the extension seems to be so definitely associated with pleurisy 
that there is no doubt as to tho eausnl connection between the two processes. 
In these instances the lung is removed with great difficulty, owing to the thick¬ 
ness and close adhesion of the pleura to the chest wall. 

, 4 ; Chronic interstitial pneumonia, due to inhalation of dust, which is 
considered in a separate section. 

5. Syphilis of the lung presents the features of a chronic fibrosis of the 
organ (seep. 273). 

Indurative changes in the lung may follow the compression by aneurism 
or new growth or the irritation of a foreign body in a bronchus. 

Morbid Anatomy.—There are two chief forms, | the massive or lobar and 
L&® insular or broncho-pneumonic form./ In the massive typo the disease is 
unilateral; the chest of the affected side is sunken, deformed, and the shoulder 
much depressed. On opening the thorax the heart is seen drawn far over 
to the affected side. TJje .unaffected lung is emphysematous and covers the 
6 r . p fiter portion of the mediastinum. It is scarcely credible in how small a 
space, close to the spine, the cirrhosed lung may lie. The adhesions between 
the..pleural membranes may be extremely dense and thick, particularly in 
the pleurogenous cases; but when the disease has originated in the lung there 
niay be little thickening of the pleura. The organ is airless, firm, and hard. 
It strongly resists cutting, and on section shows a grayish fibroid tissue of 
variable amount, through which pass the blood-vessels and bronchi. The latter 
may be either slightly or enormously dilated. There are instances in which 
the entire lung is converted into a series of bronchicctatic cavities and the 
cirrhosis is apparent only in certain areas or at the root. The tuberculous 
cases can usually be differentiated by the presence of an apical cavity, not 
bronchiectatic, often large, and the other lung almost invariably shows tuber¬ 
culous lesions. Aneurisms of the pulmonary artery are not infrequent in the 
cavities. The other lung is always greatly enlarged and emphysematous. The 
heafl is hypertrophied, particularly the right ventricle, and there may be 
marked atheromatous changes in the vessels. An amyloid condition, of the 
viscera, is, found in some cases.) 

■ Jn th a . hrannh o. pnfiBm(fflk .form the arena., ate smaller, often centrally 
PltU&d, and most frequently in the lower lobes. They are deeply-pigmented, 
^QK.jdilatflOronchi, and when multiple are separated by emphysematous 
lung tissue. 

A reticular form of fibrosis of the lung has been described by Percy Kidd 
®nd W. McCollum, in which the lungs are intersected by grayish fibroid 
strands following the lines of the interlobular septa. 

Symptoms and Couxse.— The d isease is essentially chronic, extending over 
a Perio d of many years, and when once the condition is established the health 
maybe fairly good. In a well-marked case the patient ^mplains only of his 
chronic cough, perhaps a slight shortness of breath. In other respects he is 
quite well, and is usually able to do light work. The cases are commonly 
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regarded as phthisical, though there may be scarcely a symptom of that affec¬ 
tion except the cough. There are instances, however, of^fibroid phthisis which 
cannot be distinguished from cirrhosis of the lung except by the presence of 
tubercle bacilli in the expectoration. As the bronchi are usually dilated, the 
symptoms and physical signs may be those of bronchiectasis. fThe nojigij, is 
paroxysma l and the^xpectoratlSS js generaUy. fiopioua-^sijLauafcBW^eiit 
g^T-r^ p n T . nl piif nature. It is sometimes fetid. ^TIiemorThage is_by no means 
infrequent, and occurred in more than one-half of the cases analyzed by 
Bastian. Walking on the level and in the ordinary affairs of life the patient 
may show no shortness of breath, but in the ascent of stairs and on exertion 
there may be dyspnoea. 

Phybical Signs. — Iflspection.- j - r She affected side of the chest is immo¬ 
bile, retracted, and shrunken, and contrasts in a striking jway with the volu¬ 
minous healthy one. The intercostal spaces are obliterated and the ribs may 
even overlap. ‘"The shoulder is drawn down and from behind it is seen that 
the spine is bowed. ..The muscles of the shoulder-girdle are wasted. tThe heart 
ia.-greatly displaced, being drawn over by the shrinkage of the lung to the 
affected side. When the left lung is affected there may be a large area of 
visible impulse in the second, third, and fourth interspaces. / MjepaHEStion 
shows a great diminution in the affected side, and with the saddle-tape the 
expansion may be seen to be negative. The percussion note varies with the 
condition of the bronchi. It may be absolutely flat, particularly at the base 
or at the apex. In the axilla there may be a flat tympany or even an am¬ 
phoric note over a large sacculated bronchus. On the opposite side the per¬ 
cussion note is usually hyperresonaut. On auscultation the breath-sounds hare 
either a cavernous or amphoric quality at the apex, and at the base are feeble, 
with mucous, bubbling rales. The voice-sounds are usually exaggerated. 
Cardiac murmurs are not uncommon, particularly late in the disease, when 
the right heart fails. These are, of course, the physical signs of the disease 
when it is well established. They naturally vary considerably, according to 
the stage of the process. The disease is essentially chronic, and may persist 
for fifteen or twenty years. Death occurs sometimes from hsmorrhage, more 
commonly from gradual failure of the right heart with dropsy, and occasion¬ 
ally fmnf-amyinid degeneration of the-OIgans. # 

Diagnosis. —The diagnosis is never difficult. It may be impossible to say, 
without a clear history, whether the origin is pleuritic or pneumonic. Between 
oases of this kind and fibroid phthisis it is not always easy to discriminate, as 
the conditions may be almost identical. When tuberculosis is present, how¬ 
ever, even in long-standing cases, bacilli are usually present in the sputa, and, 
there may be signs of disease in the other lung. 

Treatment.—It is only for an intercurrent affection or for an aggravation 
of the cough that the patient seeks relief. Nothing can be done for the con¬ 
dition itself. When possible the patient should live in a mild climate, and 
sh nnld avoid exposure to cold and damp. A distressing feature in some casci 
is the putrefaction of the contents of the dilated tubes, for which the same 
measures may be nsed as in 
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IV. PNEUM0N0K0N108IS. 

Deflation.— Under this terra, introduced by Zenker, are embraced those 
forma of fibrosis of the lung due to the inhalation of dusts in various occupa¬ 
tions. They have received various names, according to the nature of the in¬ 
haled particles anthracosis, or coal-miner’s disease; sidcroxis, due to tho 
inhalation of metallic dusts, particularly iron; clialicosxs, due to the inhala¬ 
tion of mineral dusts, producing the so-called stone-cutter’s phthisis, or tho 
f‘ grinder’s rot ” of the Sheffield workers. 

Etiology. —The dust particles inhaled into the lungs are dealt with exten¬ 
sively by the ciliated epithelium and by the phagocytes, which exist normally 
Ib’the respiratory organs. The ordinary mucous corpuscles take in a largo 
number of the paJBcles, which fall upon the trachea and mam bronchi. The 
cilia sweep the mucus out to a point from which it can be expelled by cough¬ 
ing. It is doubtful if the particles ever reach tho air-cells, but the swollen 
alveolar cells (in which they are in numbers) probably pick them up on tho 
way. The raucous and the alveolar colls are the normal respiratory scavengers. 
In dwellers in the country, in which the air is pure, they are able to prevent 
the access of dust particles to tho lung tissue, so that even in adults these 
organs present a rosy tint, very different from the dark, carbonized appear¬ 
ance of the lungs of dwellers in cities. When the impurities in the air are 
very abundant, a certain proportion of the dust particles escapes these cells 
and penetrates tho mucosa, reaching the lymph spaces, where they are attacked 
at once by the cells of the connective-tissue stroma, which are capable of 
ingesting and retaining a large quantity. In coal-miners, coal-heavers, and 
others whose occupations necessitate the constant breathing of a vegpdtisty 
atmosphere even these forces arc insufficient. Vansteenlicrghe and Qrysez 
have demonstrated that pulmonary anthracosis may lie induced by passing 
an emulsion of china ink into the stomach of an animal through a catheter. 
From a long series of experiments they conclude that anthracosis is due to 
the intestinal absorption of carbon particles arrested in tho nose and pharynx, 
and" then swallowed. Their experiments further show that both the tracheal 
and intestinal routes arc used—through the former tho particles reach the 
broifchi and external portions of the alveoli, through the latter the parenchyma 
of the lung. Occasionally in anthracosis the carbon grains reach the general 
circulation, and the coal dust is found in the liver and spleen. As Weigcrt 
has shown, this occurs when the densely pigmented bronchial glands closely 
adhere to the pulmonary veins, through the walls of which the carbon particles 
pass to the general circulation. The lung tissue has a remarkable tolerance 
for these particles; but by constant exposure a limit is reached, and there is 
brought about a very definite pathological condition, an interstitial sclerosis. 
In coal-miners this may occur in patches, even before the lung tissue is uni¬ 
formly infiltrated with the dust. In others it appears only after the entire 
organs have become so laden that they are dark in color, and an ink-like 
juice flows from the cut surface. The lungs of a miner may be black through¬ 
out and yet show no local lesions and be everywhere crepitant. 

Korbid Anatomy. —The particles of carbon are found deposited in large 
lumbers in the follicular cords of the tracheal and bronchial glands and 
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of the peri-bronchial and peri-arterial lymph nodules, and in these they finally 
excite proliferation of the connective-tissue elements. It is by no means un¬ 
common to find in persons whose lungs are only moderately carbonized the 
bronchial glands sclerosed and .hard. In anthracosis the fibroid changes usu- 
a lly begin in the peri-broncbiaLlymph-tissue, and in the early stage of the 
process the sclerosis may be largely confined to these regions. A Nova Scotian 
miner, aged thirty-six, died under my care, at the Montreal General Hospital, 
of black Small-pox, after an illness of a few days. In his lungs (externally 
coal-black) there were round and linear patches ranging in size from a pea 
to a hazel-nut, of an intensely black color, airless and firm, and surrounded 
by a crepitant tissue, slate-gray in color. In the centre of each of these areas 
was a small bronchus. Many of them were situated just beneath the pleura, 
and formed typical examples of limited fibroid broncho-pneumonia. In addi¬ 
tion there is usually thickening of the alveolar walls, pjftcularly in certain 
areas. By the gradual coalescence of these fibroid patches large portions of 
the lung may be converted into firm areas of cirrhosis, grayish-black in the 
case of the coal-miner, steel-gray in the caso of the stone-worker. In the 
case of a Cornish miner, aged siifcy-three, who died under my care, one of 
these fibroid areas measured 18 by 6 fern, and 4.5 era. in depth. 

A second important factor in these cases is chronic bronchitis, which is 
present in a large proportion and really causes the chief symptoms. A third 
is the occurrence of emphysema, which is almost invariably associated with 
long-standing cases of pneumOijokoniosis. With the changes so far described, 
unless the cirrhotic area is uohsually extensive, the case may present the 
features of chronic ijhmchitia with emphysema, but finally another element 
comes into play. In the fibroid areas softening occurs, probably a process of 
necrosis similar to that by wipoh softening is produced in fibro-myomata of 
the uterus. At first these are small and contain a dark liquid. Charcot calls 
them ulcitres du poumon. Thev,rarely attain a large size unless a communica¬ 
tion is formed with the broncjraS, in which caso they may become converted 
into suppurating cavities. , 

Anthracosis and Tubercuidsis .—In the Pennsylvania anthracite district 
tuberculosis is relatively less common among the miners, the figures foi 
ten years at Scranton for male adults being 3.37 per cent in mine workers, 9.9! 
per cent in those of other occupations (Wainwright). Goldman in Germany 
Oliver and Trotter in England, all agree upon the comparative rarity of tuber 
culosis among coal miners. -Though this may be attributed in part to tin 
improved ventilation of thimines, it has also probably something to d< 
with the less favorable soil offered to the bacilli in a lung infiltrated witl 
coal dust. 

The siderosis induced by the oxide of iron causes an interstitial pneumoni 
similar to anthracosis. Workers in brass and in bronze are liable to a. lit 
affection. - < 

Chalicosis, dde* to the deposit of particles of silex and alumina, is foun 
in the makers of mill-stones, particularly the French mill-stones, and also > 
knife and axe grinders and stone-cutters. Anatomically, this form is chni 
acterized by the production of nodules of various sizes, which are cut with tli 
greatest difficulty^antLgometimes present a curious grayish, even glittering 
crystalloid ippeuriUigj^*' 
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Workers in flax and in cotton, and grain-shovellers are also subject, to 
these chronic interstitial changes in the lungs. In all these occupations, as 
shown by Greenhow, to whose careful studies we owe so much of our knowl¬ 
edge of these diseases, the condition of the lung, may ultimately lie almost 
identical 


Symptoms. —The symptoms do not come on until the patiant has worked 
ffor a variable number of years in the dusty atmosphere. As a rule there are 
cough andjfailing health for a prolonged period of time before complete disa¬ 
bility. The coincident emphysema is responsible in great part for the short- 
ness of breath and wheezy condition of these patients. The expectoration is 
usually muco-purulent, often profuse, and in authraeosis very dark in color— 
tlm.so-called “black spit,” while in chalicosis there may lie seen under the 
microscope the bright angular particles of silica. 

Even when theWare physical signs of cavity, tubercle-bacilli arc not neces¬ 
sarily, and indeed in my experience are not usually present. It is remarkable 
for how long a time a coal-miner may continue to bring up sputum laden with 
coal particles even when there are signs only of a chronic bronchitis. Many 
of the particles are contained in the cells of the alveolar epithelium. In these 
instances it appears that an attempt is made by the leucocytes to rid the lungs 


of some of the carbon grains. 

The diagnosis of the condition is rarely difficult; the expectoration is usu¬ 
ally characteristic. It must always be borne in mind that chronic bronchitis 
a nd e mphysema -form essential parts of the process and that in late stages 
there jnay-hotuberculous infection. 

The treatmen t of the condition is practically that of okroaio bronchitis 
and emphysema. 


Y. EMPHYSEMA. 

Definition.—The condition in which theej^fundibular passages and the 
; alveoli are dilated and the alveolar walls atrophied. 

A practical division may be made into compensatory, hypertrophic, and 
atrophic forms, the acute vesicular emphysema, and the interstitial forms. 
The last two do not in reality come under the above definition, but for con¬ 
venience they may be considered here. 

I. Compensatory Emphysema. 

Whenever a region of the lung does not expand fully in inspiration, either 
another portion of the lung must expand or the chest wall sink in order to 
occupy the space. The former almost invariably occurs. We have already 
mentioned that tin broncho-pneumonia there is a vicarious distention 6f the 
air-jesieles in the adjacent healthy lobules, and the aaapff happens in the 
neighborhood of tuberculous areas and cicatrices. In geharaj pleural adhe¬ 
sions there is often compensatory emphysema, ; particulaty -anterior 

margins of the lung. The most advanced example of this seen in 

cirrhosis, when the unaffected lung increases greatly in size, o wing to disten¬ 
tion of the air-vesicles. A similar though less marked eondit .'.v. is seen in 
extonajyfl p]fu^'°y with effusion and in pneumothora ^fcjf ' 

At first, this distention of the air-vesicles is a augi|P II mHtod process 

a 
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and the alveolar walla are stretched but not atrophied. Ultimately, however, 
in many cases they waste and the contiguous air-cells fuse, producing true 
emphysema. 

II. Hypebtrophio Emphysema. 

The large-lunccd emphyse ma of Jenner. also known as substantive or 
idiopathic emphysema, is a well-marked clinical affection, characterized by 
enlargement of tire lungs, due to distention of the air-cells and atropln 
of their walls, and clinically by imperfect aeration of the blood and more 01 
less marked dyspnoea. 

Etiology.—Emphysema is the? result of persistently high, intra-alveolar 
tension acting upon a congenitally weak lung tissue. Strongly in favor of 
the view that the nutritive change in the air-cclls is the primary factor, is the 
markedly hereditary character of the disease and the frequency with which it 
starts early in life. To James Jackson, Jr., of Boston, we owe the first obser¬ 
vations on the hereditary character of emphysema. Working under Louis’ di¬ 
rection, he found that in 18 out of 28 eases one or both parents were affected. 

2 In-childhood, it may follow recurving asthmatic attacks due to adenoid 
vegetations. It may occur, too, in several members of the same family. We 
are still ignorant as to the nature of this congenital pulmonary weakness. 
Cohpheim thinks it probably due to a defect in the development of the elastic- 
tissue fibres—a statement which is borne out by Eppinger’s observations. 

Heightened pressure within the air-cells may be due to forcible inspira¬ 
tion or expiration. Much discussion has taken place as to the part played bv 
these two acts in the production of the disease. The inspiratory theory was 
advanced by Laennec and subsequently modified by Gairdner, who held that 
in chronic bronchitis areas of collapse were induced, and compensatory dis¬ 
tention took place in the adjacent lobules. This unquestionably does occur 
in the vicarious or compensatory emphysema, but it probably is not a facto! 
of much moment in the form now under consideration. The expiratory theory, 
which was supported by MeiMelssohn and Jenner, accounts for the condition 
in a much more satisfactory way. 1 In all straining efforts and violent attacks 
of coughing, the glottis is closed and the chest walls are strongly compressed 
by muscular efforts, so that the strain is thrown upon those parts of the lung 
least protected, as the apices and the anterior margins, in which we always 
find the emphysema most advanced. The sternum and costal cartilnges grad¬ 
ually yield to the heightened intrathoracic pressure and arc, in advanced cases, 
pushed forward, giving the characteristic rotundity to the thorax. 

Freund’s Theory. —A primary disease of the costal cartilages—a chronic 
hyperplasia with premature ossification is believed to bring about gradually 
a state of rigid dilatation of the chest, to which the emphysema is secondary. 
Recent observations make it probable that there is a group of cases in which 
such changes occur in young persons, particularly in the cartilages of the first 
three ribs. Niemeyer says that he had met with a' few such cases, and there 
have been reported recently instances in which the cartilages increased in size 
and stood out prominently. For such a condition what is now called Freund’s 
operation (of resection) would be indicated. 

Of other etiological factors occupation is the most important. The dis¬ 
ease is met with in players on wind instruments, in glass-blowers, and in 
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occupations necessitating heavy lifting or straining. Whooping-cough and 
bronchitis .play an important role, not so much in the changes which they 
induce in the bronchi as in consequence of the prolonged attacks of 
coughing. 

Itorbid Anatomy. —The thorax is capacious, usually barrel-shaped, and 
the cartilages are calcified. On removal of the sternum, the anterior medias¬ 
tinum is found completely occupied by the margins of the lungs, and the 
pericardial sac may not be visible. The organs are very large and have lost 
their elasticity, so that they do not collapse either in the thorax or when placed 
on the table. The pleura is pale and there is often an absence of pigment, 
sometimes in patches, termed by Virchow albinism of the lung. To the touch 
they have a peculiar, downy, feathery feel, and pit readily on pressure. This 
is one of the most marked features. Beneath tho pleura greatly enlarged air- 
vesicles may be readily seen. They vary in size from .5 to 3 mm., and .igftpi- 
lar hullaa. the size of a walnut or larger, may project from the free margins. 
The best idea of the extreme rarefaction of tho tissue is obtained from sec¬ 
tions of a lung distended and dried. At the anterior margins the structure 
may form an irregular series of air-chambers, resembling the frog’s lung. On 
careful inspection with the hand-lens, remnants of the interlobular septa or 
even of the alveoli may be seen on these large emphysematous vesicles. Though 
general, the distention is more marked, as a rule, at the anterior margins, and 
is often specially marked at the inner surface of the lol>c near tho root, where 
in extreme cases air-spaces as large as a lien’s egg may sometimes be found. 
Microscopical ly there is seen atrophy of tho alveolar walls, by which is pro¬ 
duced the coalescence of neighboring air-cells. In this process the capillary 
network disappears before the walls are completely atrophied. The loss of 
the elastic tissue is a special feature. It is stated, indeed, that in certain 
cases there is a congenital defect in the development of this tissue. Tho epi¬ 
thelium of the air-eells undergoes a fatty change, but the large distended air¬ 
spaces retain a pavement layer. 

The bronchi show important changes. In tlis larger t.uhes tho mucous 
membra ne may bo rough and thickened .from chronic bronchitis; often tho 
longitudinal lines of submucous elastic tissue stand out prominently. In 
the advanced cases many of the smaller tubes are dilated, particularly when, 
in addition to emphysema, there are peri-bronchial fibroid changes. Bron¬ 
chiectasis is not, however, an invariable accompaniment of emphysema, but, 
as Laennec remarks, it is difficult to understand why it is not more common. 
Of associated morbid changes the most important are found. jflJho Jieart. 
The right chambers are dilated and hypertrophied, the . tricuspid orifice is 
lajrge,'TOTthe'valve segments arc often thickened at the edges. In advanced 
eases the cardiac hypertrophy is general. The pulmonary artery and .its 
branjJj^jjjay be wide anil show marked atheromatous changes. 

The changes in the other organs are those commonly associated with pro¬ 
longed venous congestion. Pgeumothorax may follow the rupture of an em- 
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Symptoms. —The disease may be tolerably advanced before any special 
B ymptoma occur. A child, for instance, may be somewhat short of breath on 
, going up-stairs or may be jinable to run and play as other children without 
great discomfort; or, perhaps, has attacks ofalightljvidity. Doubtless much 
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depends upon the completeness of cardiac compensation. When this is per¬ 
fect,- there may be no special interruption of the pulmonary circulation and. 
except with violent exertion, there is no interference with the aeration of the 
blood. I n well-m arked cases the following are the most import ant symp toms; 
D yspnoea. which may be Mt only on slight exertion, or may be persistent, and 
aggravated bjk intercurrent attacks of bronchitis. The respirations are often 
harsh and wheezy, and expiration is distinctly prolonged. 

Cyanosis of an extreme grade is more common in emphysema than in 
other affections with the exception of congenital heart-disease. So far as I 
know it is the only disease in which a patient may be able to go about and 
'even to walk into the hospital or consulting-room with a lividity of startling 
intensity. The contrast between the extreme cyanosis and the comparative 
comfort of the patient is very striking. In other affections of the heart and 
lungs associated with a similar degree of cyanosis the patient is invariably in' 
bed and usually in a state of orthopneea. One condition must be here referred 
to, viz., the extraordinary cyanosis in cases of poisoning by aniline products, 
which is in most part due to the conversion of the haemoglobin into methaemo- 
globin. 

Bronchitis with associated cough is a frequent symptom and often the 
direct cause of the pulmonary distress. The contrast between emphysematous 
patients in the winter and summer is marked in this respect. In the latter 
they may be comfortable and able to attend to their work, but with the cold 
and changeable weather they are laid up with attacks of bronchitis. Finally, 
in fact, the two conditions become inseparable and the patient has persistently 
more or less cough. The acute bronchitis may produce attacks not unlike 
asthma. In some instances this is true spasmodic asthma, with which emphy¬ 
sema is frequently associated. 

As ago advances, and with successive attacks of bronchitis, the condition 
grows slowly worse. In hospital practice it is common to admit patients over 
sixty with well-marked signs of advanced emphysema. The affection can 
generally be told at a glance—the rounded shoulders, barrel chest, the thin 
yet oftentimes muscular form, and sometimes, I think, a very characteristic 
facial expression. 

There is another group, however, of younger patients fr^m twenty-five to 
forty years of age who, winter after winter, have attacks of intense cyanosis in 
consequence of an aggravated bronchial catarrh. On inquiry we find that these 
patients have been short-breathed from infancy, and they belong, I believe, 
to a category in which there has been a primary defect of structure in the 
lung tissue- f • 

Physical Signs.— Inspection. — The thorax is markedly altered in shape; 
the antero-posterior diameter is increased and may be even greater than the 
lateral, so that the chest is barrel-shaped. The appearance is somewhat as if 
the chest was in a permanent inspiratory position. The sternum and costal 
cartilages.axe- prominent. The lower zone of the thorax looks large and the 
.intercostal spaces are much widened, particularly in the hypochondriac regions. 
The sternal fossa is deep, the clavicles stand out with great prominence, and 
tile neck looks shortened from the elevation of the thorax and the sternum. 
A zonejifdilated venules may be seen along the line of attachment of thqjia- 
phragm. Though this is common in emphysema,.it is by no means peculiar 
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to it or indeed to any special affection. Andrew, of Bartholomew’s Hospital 
and, according to Duckworth, Laycock called attention to it. 

The-curveof the spine is increased and the back is remarkably rounded, 
so that the scapulae seem to be almost horizontal./ M ensura tion shows the 
TAnn^ed form of the cheat and the very slight expansion on deep inspiration. 
The respiratory movements, which may look energetic and forcible, exercise 
little or no-influence. 1 Xllfijdicatdoes not expand, but there is a general ele- 
Witiffli- -jThe inspiratory effort is short and quick;the expiratory movement is 
pronged, t There may be retraction instead of distention in the upper abdom¬ 
inal region during inspiration, and there is-'sometimes seen a transverse curve 
fll)rt n Tf n at the level of the twelfth rib. L The apex beat of the 
heart is not visible, and there is usually marked pulsation in the epigastric 
region. The cervical veins stand out prominently and may pulsate. 

'Palpation .—The vocal fremitus is somewhat enfeebled but not lost. Tho 
atifex_br.*i.t can rarely be felt. There is a marked shock in the lower sternal 
region and* very distjnet. pulsation in the epigastrium. Percussion gives 
g T ‘ Mltl y ijpamamd resonance, full and drum-like—what is sometimes called 
hyperresonanee. The note is not often distinctly tympanitic in quality. Tho 
percussion note is greatly extended, the heart dulness may be obliterated, the 
u pper limit of liver dulness is greatly lowered, and the resonance may extend 
tome costal margin. Behind, a clear percussion note extends to a much lower 
level than normal. The level of splenic dulness, too, may l>e lowered. 

Qn auscultation the threath-sounds are usually enfeebled and may he 
masked by bronchitic rales. The most characteristic feature is thejjjrolonga- 
tionthe expiration, and the normal ratio may be rcversedj£4. to 1 instead 
of 1 tQ-4. It is often wheesy and harsh and associated with coarse rales and 
sibilant rhonchi. It is said that in interstitial emphysema there may be a 
friction sound heard, not unlike that of pleurisy. The heart-sounds are usu- 
a lly feeble bu t clear; in advanced cases, when there is marked cyauosis, a 
tri cuspid regurg itant murmur may be heard. Accentuation of the pulmonary 
second sound may be present. 

Course.—The course of the disease is slow but progressive, the recurring 
attacks of bronchitis aggravating the condition. Death may occur from inter¬ 
current pneumqpia, either lobar or lobular, and dropsy may supervene from 
cardiac failure. Occasionally death results from overdistention of the heart, 
with extreme cyanosis. Duckworth has called attention to the occasional 
occurrence of fatal haemorrhage in emphysema. In an old emphysematous 
patient at the Montreal General Hospital death followed the erosion of a main 
branch of the pulmonary artery by an ulcer near the bifurcation of tlie trachea. 

Treatment. —Practically, the measures mentioned in connection with bron¬ 
chitis should be employed. In children with asthma and emphysema the noso 
should be carefully examined. No remedy is known which has any influence 
over the progress of the condition itself. Bronchitis is the great danger of 
these patients, and therefore when possible they should live in an equable 
climate. nniA an well in annthfrn nnlifnmift and in Egypt. Injanse- 
oue qg* nf tVm von a h a engorgement, they are liable to gastric and intestinal dls- 
turWmgjjjind it is particularly important to keep the bowels regulated and to 
a void —y which often seriously aggravates the dyspnoea. Patients who 

come into the hospital in, a state of urgent dyspnoea and lividity, with great 
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engorgement of the veins, particularly if they are young and vigorous, should 
be bled freely. Inhalation of oxygen may be used. Strychnine will be found 
specially useful. Breathing of compressed air in a pneumatic cabinet gives 
temporary relief. Besection of the first costal cartilage or of the first three 
cartilages on either side has been practised CF tp.^tk^’h fmf.ri|tipn , l. It is not 
likely to be of, any benefit in the aged in whom the condition is established, 
but in a special group in the young in which the primary trouble appears to 
be in the cartilages—what has been called Freund’s Disease —the operation 
may be tried, though it is not without risks. 

III. Atbopitio Emphysema. 

A senile change, called by Sir William Jenner small-lunged emphysema, is 
rn ftljy a primar y .atrophy of the lung, coming on in advanced life, and scarcely 
constitutes a special affection. It occurs in “ withered-looking old persons ” 
who may perhaps have had a winter cough and shortness, of breath fpp years. 
In striking contrast to the essential hypertrophic emphysema, the chest is small 
and the ribs obliquely placed. The thoracic muscles are usually atrophied. 
The lung presents a remarkable appearance, being, concerted into a series of 
large vesicles, on the walls of which the r emnan ts of air-cells may be seen.< 

? 

IV. Acute Vesicular Emphysema. 

W I\en death o ccurs from bronchitis of the smaller tubes, when*, strong 
inspiratory efforts have Seen made, the lungs are large in volume and the air- 
cells-are much distended. Clinically, this condition may occur rapidly in 
cases of cardiac asthma and angina pectoris. The area of pulmonary reso- 
nance is much increased, and on auscultation thero are heard everywhere 
piping riles and prolonged expiration. A similar condition may follow prcs- 
sute uu'ttaj vagi. 

V. Interstitial Emphysema. 

Beads of air are seen in the interlobular and subpleural tissue, sometimes 
forming large bullae beneath the pleura. A rare event is rupture close to the 
root of the lung, and the passage of air along the trachea into the subcuta¬ 
neous tissues of the neck* After tracheotomy just the reverse may occur and 
the air may pass from the tracheotomy wound along the windpipe and bronchi 
and appear beneath the surface of the pleura. From this interstitial emphy¬ 
sema spontaneous pneumothorax may arise in healthy persons. 

YL GANGBENE 07 THE LUNG. 

Etiology. —Gangrene of the lung is not an affection per se, but occurs in 
a variety of conditions when necrotic areas undergo putrefaction. It is not 
easy to say why sphacelus should occur in one case and not in another, 
the germs of putrefaction are always in the air-passages, and yet necrotic 
territories rarely become gangrenous. Totrf"obstruction of a pulmonary 
—try]— a rule, causes infarction, and the are&.shut-off doea not. ofie D > 
though it may, sphacelate. Another factor would seem to be necessary— 
probably' a lowered tissue resistance, the result of general or local causes. B 
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| is met with (1) as a sequence of lobar pneumonia. This rarely occurs in a 
I L reV10 °fl healthy P^-mare.conifflonlv in the debilitated or ft *- 
betia-mkyt. (2) Gangrene is very prone to follow the aspiration pneumonia, 
since the foreign particles rapidly undergo putrefactive changes. Of a similar 
nature are the cases of gangrene due to perforation of cancer of the oesophagus 
mty |he lungor i nto the b ronchus. (3) The putrid contents of a bronchiec- 
t l tatic, more & tuberculous, cavity may excite gangrene in the 

neighboring tissues. The prgsgjjre bronchiectasis following aneurism or tumor 
may lead to extensive sloughing. (1) Gangrene may follow simple embolism 
of the pulmonary artery. More commonly, however, the embolus is derived 
from a part which is mortified or conics from a focus of bone disease*!” In 
typhus and ifl typhoid fever gangrene of the lung may follow thrombosis of one 
of the larger branches of the pulmonary artery. A case occurred in my wards 
in October, 1897, in connection with a typhoid septicaemia. Typhoid bacilli 
were isolated from the lung. Lastly, gangrene of the lung may occur in con¬ 
ditions of debility during convalescence from protracted fever—occasionally, 
indeed, without our being able to assign any reasonable cause. ’ 

Morbid Anatomy. —Lftenncc, who first accurately described pulmonary 
gangrene, recognized ^diffuse and a circumscribed form. > The former, though' 
rare, is sometimes seen in connection with pneumonia, more rarely after oblit¬ 
eration of a largo branch of the pulmonary artery. It may involve the greater 
part of a lobe, and the lung tissue is converted into a horribly offensive green- 
ish-blaek mass, torn and ragged in the centre.^In the circumscribed form there 
is well-marked limitation between the gangrenous area and the surrounding tis¬ 
sue. The focus may be single or there may bo two or more. The lower lobe 
is store commonly affected than the upper, and the peripheral more than the 
central portion of the lung, .^gangrenous area is at first uniformly greenish- 
brown_in color; but snftepjpg rapidly takes place with the formation of a cavity 
with shreddy, irregular walls and a greenish, offensive fluid. The lung tissue 
in the immediate neighborhood Rhows a zone of deep, congestion, often consoli¬ 
dation, and outside, ilhsan intense oedema* In the embolic cases the plugged 
artery can sometimes be found. When rapidly extending, vessels may be 
opened and a copious haemorrhage ensue. Perforation of the pleura is not 


uncommon. The irritating decomposing material usually excites the most 
intense bronchitis. Embolic processes are not infrequent. ThertTtB "a" remark¬ 
a ble associatio n tg some cases botwoen circumscribed gangrene of the lung and 
abscem of tEe brain. It has been referred to under the section on bron- 

oTSOTr^- 


Symptoms and Course. —Usually definite symptoms of local pulmonary 
disease precede the characteristic features of gangrene. These, of course, are 
very varied, depending on the nature of the trouble. The sputum is very char¬ 
acteristic. It is intensely fetid—usually profuse—and, if expectorated into 
a conical glass, separates into three layers—a greenish-brown, heavy sediment; 
an intervening thin liquid, which sometimes has a greenish or a brownish tint; 
and, on top, a thick, frothy layer. Spread on a glass plate, the shreddy debris 
of lung tissue can readily be picked out. Even large fragments of lung may 
!* coughed up. Eobertson, of Onancock, Va., sent me one several centimetres 
>n length, which had been expectorated by a lad of eighteen, who had severe 
pngnpe and recovered. Microscopically, elastic fibres are found in abhn- 
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dance, with granular matter, pigment grains, fatty crystals, bacteria, and 
leptothrix. It is stated that elastic tissue is sometimes absent, but I have 
never met with such an instance. The peculiar plugs of sputum which occur 
in bronchiectasis are not founds Blood is often present, and, as a rule, is much 
altered. The sputum has, in a majority of the cases, an intensely fetid odor, 
which is commpnicated to the breath and may permeate the entire room. It 
is much more offensive than in fetid bronchitis or in abscess of the lung. The 
fetor is particularly marked when there is free communication between the 
gangrenous cavities and the bronchi. On several occasions I have found, post 
mortem, localized gangrene, which had been unsuspected during life, and in 
which there had been no fetor of the breath. 

Xha physical signs, .when extensive destruction has occurred,jM&Jjwse 
o f ca gty. but the limited circumscribed areas may be difficult to detect. 
Bronchitis is always present. 

Among the general symptoms may be mentioned fever, usually of moderate 
grade; the pulse is rapid, and very often the constitutional depression is sevens. 
But the only special features indicative of gangrene are the sputa and the 
fetor of the breath. The patient generally sinks from exhaustion. Fatal 
haemorrhage may ensue. 

Treatment. —The treatment of gangrene is very unsatisfactory. The indi¬ 
cations, or course, are to disinfect the gangrenous aresSput this is often impos¬ 
sible. An antiseptic spray of carbolic acid may be employed. A good plan 
is for the patient to use over the mouth and nose an inhaler, which may bo 
charged with a solution of carbolic acid or with guaiacol; the latter drug has 
also been used hypodermically, with, it is said, happy results in removing the 
odor. If the signs of cavity are distinct an attempt should be made to cleanse 
it by direct injections of an antiseptic solution. If the patient’s condition is 
good and the gangrenous region can be localized, surgical interf ere nc e'Ma y be 
indicated. Successful cases have been reported. The general condition of 
the patient is always such as to demand the greatest care in the matter of 
diet and nursing. 

vn. ABSCESS OF THE LTJNG. 

Etiology. —Suppuration occurs in the lung under the following conditions: 
(1) As a sequence of inflammation, either lobar or lobular. Apart from the 
purulent infiltration this is unquestionably rare, and even in lobar pneumonia 
the abscesses are of small size and usually involve, as Addison remarked, sev¬ 
eral points at the same time. On the other hand, abscess formation is 
extremely frequent in the deglutition and aspiration forms of lobular pneu¬ 
monia. i After wounds of the neck or operations upon the throat, in suppura¬ 
tive disease of the nose or larynx, occasionally even of the ear (Volktnann). 
infective particles reach the bronchial tubes by aspiration and excite an intense 
inflammation which often ends in abscess. Cancer of the oesophagus, perfo¬ 
rating the root of the lung or into the bronchi, may produce extensive suppura¬ 
tion. The abscesses vary in size from a walnut to an orange, and have ragged 
and irregular walls, and purulent, sometimes necrotic, contents. 

ffi p&frbolic. so-called metastatic, abscesses, the result of infective emboli, 
are common in pyaemia. Thev may be numerous and present very 
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definite characters. As a rule they arc superficial, beneath the pleura, and 
often wedge-shaped. At first firm, grayish-red in color, and surrounded by a 
zone of intense hyperemia, suppuration soon follows with the formation of a 
definite abscess. The pleura is usually covered with greenish lymph, and per- 
faction sometimes takes place with the production of pneumothorax. 

} (8) Perforation of the lung from without, lodgment of foreign bodies, and, 
t in the right lung, perforation from abscess of the liver or a suppurating echino¬ 
coccus cyst are occasional causes of pulmonary abscess. 

(4) Suppurative processes play an important part in chronic pulmonary 
tuberculosis, many of the symptoms of which are due to them. 

> Symptoms. —Abscess following pneumonia is easily recognized by an aggra- 
j vtftion of the/general symptoms and by the, physical signs of cavity and the 
■j characters .of the expectoration. Embolic abscesses can not often l>c recognized, 
and the local symptoms arc generally masked in the general pyamiie manifes¬ 
tations,^ The characters of the sputum are of great importance in determining 
t|ie presence of abscess. The odor is offensive, jet it rarely has the horrible 
fetor of gangrene or of putrid bronchitis. \ In the pus fragments of lung tissuo 
can be seen, and thqf.elastic tissue may be very abundant. The presence of this 
with the physical sigmj rarely leaves any question as to the nature of the 
trouble. Embolic can usually run a fatal course. Recovery occasionally 
occurs after pneumojjH In a case following typhoid fever which I saw at 
the Garfield Hospitalf*fcerr removed two ribs and found free in the pus of 
a localized empyema a sequestered piece of lung, the size of the palm of the 
hand, which had sloughed off clearly from the lower lobe. The patient made 
a good recovery. 

Medicinal treatment is of little avail in abscess of the lung. When well 
defined and superficial, an attempt should always be made to open and drain 
it. A number of successful eases have already been treated in this way. 

vm. itew GROWTHS IN THE LUNGS. 

Etiology and Morbid Anatomy. —While primary tumors are rare, second¬ 
ary growths are not uncommon. 

I C&ginoma is the most common primary form. Endothelium and sarcoma 
are lesS-freqnently met with. 

Tb g fwvmdar v growths may be of various forms. Most commonly they 
followstutpors in the digestive or genito-urinary organs orton the breast; not 
infrequently also- tumors of the bone. There may be scirrhus, epithelioma, 
co lloid , mdano-sarcoma, fibroma, enchondroma, or osteoma. The lungs may 
be extWively involved in Hodgkin’s disease. 

Primary, cancer or sarcoma usually involves only one lung. The sefi&pd- 
ary growths are distributed in both. The primary growth generally forms a 
largejnass, which may occupy the greater part of a lung. Necrosis and cavity 
formation may occur. In the diffuse cancerous growth the condition may 
resemble a tuberculous pneumonia. A miliary type of growth has been de¬ 
scribed. Occasionally the secondary growths are solitary and confined chiefly 
to the pleura. The metastatic growths are nearly always disseminated. Occa¬ 
sionally they occupy a large portion of the pulmonary tissue. In a case of 
colloid canear secondary to cance| of the pancreas, I found both longs voln- 
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minous, heavy, only slightly crepitant, and occupied by circular translucent 
masses, varying in size from a pea to a large walnut. 

There are numerous accessory lesions in the pulmonary new growths. 
There may be pleurisy, either cancerous or sero-fibrinous. The effusion may 
be haemorrhagic, but in 200 cases of cancer, primary or secondary, of the 
lungs and pleurjt analyzed by Moutard-Martin, haemorrhagic effusion occurred 
in only 12 per cent. The tracheal and bronchial glands are usually affected, 
the cervical glands not infrequently, and occasionally even the inguinal. 

The disease is most common in the middle period of life. The primary 
cancer is much more frequent in men (73 per cent, Passler), but secondary 
cancer is much more common in women. The conditions which predispose to 
it are quite unknown. It is a remarkable fact that the workers in the Schnec- 
berg cobalt mines are very liable to primary cancer of the lungs. It is stated 
that in this region a considerable proportion of all deaths in persons over 
forty are due to this disease. 

Symptoms.—The clinical features of neoplasms of the lungs are by no 
means distinctive, particularly in the case of primary growths. The patient 
may, indeed, as noted by Walshe, present no symptoms pointing to intra- 
thoracic disease. Among the more important symptoms are pain, particularly 
when the pleura is involved; dyspnoea, which is apt to be paroxysmal when due 
to pressure upon the trachea; cough, which may be dry and painful and accom¬ 
panied by the expectoration of a dark mucoid sputum. This so-called prune- 
juice expectoration, which was present 10 times in 18 cases of primary cancer 
of the lung, was thought by Stokes to be of great diagnostic value. 

In many instances there are signs of compression of the large veins, pro¬ 
ducing liyidity of the face and upper extremities, or occasionally of only one 
arm. Compression of the trachea and bronchi may give rise to urgent 
dyspnoea. The heart may bo pushed over to the opposite side. The pnoumo- 
gastric and recurrent laryngeal nerves are occasionally involved in the 
growth. 

Physical Signs. —The patient, according to Walshe, usually lies on the 
affected side. On inspection this side may be enlarged and immobile and the 
intercostal spaces are obliterated. This is more commonly dee - h r the- effusion 
t han to i he growth itself. Y,The external lymph-glands may be. enlarged, par¬ 
ticularly the clavicular.' The-sighs, on percussion and auscultation, ara.varied, 
depending much upon the presence or absence of fluid, t Signs of consolidation 
are, of course, present; the tactile fremitus is absent and the breath-sounds 
are usually diminished in intensity. Occasionally there is typical bronchial 
breathing. Among other symptoms may be mentioned fever, which is present 
in a certain number of cases. Emaciation is not necessarily extreme. The 
‘duration of the disease is from six to eight months. Occasionally it runs a 
very acute course, as noted by Carswell. Cases are reported in which death 
occurred in a month or six weeks, and in one instance (Jaccoud) the patient 
died in a week from the onset of the symptoms. 

Diagnosis.— In secondary growths this is not difficult. The occurrence 
of pulmonary symptoms within a year or two after the removal of a cancer 
of afc breast, or after the amputation of a limb for osteo-sarcoma, or the onset 
of Jmilar "symptoms in connection with cancer of the liver, or of the uterus, 
or,of the rectum, would be extremely suggg^ive. Tn .primary rgacw ftp uni- 
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lateral involvement, the anomalous character of the physical signs, the.jjcciir- 
?>rence of prnne-juice expectoration, the progressive wasting, and the secondary 
involvement of the cervical glands are the important points in the din gnnaia, 

E. DISEASES OP THE PLEURA, 

L ACUTE PLEURISY. 

Ana t omic ally, the cases may he divided into dry or adhdsivo pleurisy and 
pleurisy with effusion. Another classification is into primary or secondary 
forms. IJ According to the course of (lie disease, a division may be made into 
acutx. and chronic pleurisy, and as it is impossible, at present, to group the 
various forms etiologically, this is perhaps the most satisfactory division. The 
following forms of acute pleurisy may be considered: 

I. Fibrinous oh PtASTro Pleurisy. 

IsJh.is the pleural membrane is covered by a sheeting of lymph of variable 
thickness, which gives it a turbid, granular appearance, or tlie fibrin may 
exist in. distinct layers. It occurs (1) as an independent affection, following 
cold ..or. exposure. This form of acute plastic pleurisy without fluid exudate 
is not common in perfectly healthy individuals. Cases are met with, however, 
in which the disease sets in with the usual symptoms of pain in the side and 
slight fever, and there are the physical signs of pleurisy as indicated by the fric¬ 
tion. After persisting for a few days, the friction murmur dimippears and no 
exudation occurs. Union takes place between the membranes, and possibly the 
pleuritic adhesions which are found in such a large percentage of all bodies 
examined after death originate in these slight, fibrinous pleurisies. 

Fibrinous pleurisy occurs (2) os a secondary process in acute diseases of 
thelung, such aa pneumonia, which is always accompanied by a certain amount 
of pleurisy, usually of this form. Cancer, abscess, and gangrene also cause 
plastic pleurisy when the surface of the lung becomes involved. This condition 
is specially associated in a large number of cases with t ubercul osis. ’Pleural 
pain,istitch in the side, and a dry cough, witlumarked friction sounds on aus¬ 
cultation are the initial phenomena in many instances of phthisis. The signs 
are usually basic, but Burney Yeo has recently called attention to the fre¬ 
quency with which they occur at the apex. 

II. Sero-fibrinous Pleurisy. 

In a majority of cases of inflammation of the pleura thero is, with the 
fibrin, a variable amount of fluid exudate, which produces the condition known 
aa pleurisy with effusion. 

Etiology.—Of 194 cases in fifteen years in my wards, thero were 161 males 
and 33 females. Under twenty years of age there were 20 patients; 18 were 
over sixty years of age. The greatest number was in the fifth decade, M. 
Cold acts as a predisposing agent, which permits the action of various njjjore- 
organisms. We have not yet, however, brought all the acute pleuriria^fcfe 
the category of microbic affections, and the fact remains that pleurisy does 
follow-with great rapidity a sodden wetting or a dull. A majority of the 



644 


DISEASES OF THE RESPIRATORY SYSTEM. 


cases are tuberculous. This view is based upon: (1]_ Post-mortem -evidence. 
Tubercles have been found in acute cases, thought to have been rheumatic or 
due to cold. (2) The not infrequent presence of tuberculous lesions, often 
latent, in the lung or elsewhere. (£) The character of the exudate. If coagu¬ 
lated and the coagulum digested and centrifugalized (Inoscopy), tubercle 
gbacilli are frequently found. Injected into a guinea pig, in amounts of 15*ce. 
ter more, tuberculosis followed in G2 per cent (Eichhorst). The eyto-diagnosis 
shows that as in other tuberculous exudates the mono-nuclear leucocytes pre¬ 
dominate. (£) The tuberculin reaction is given in a considerable percentage 
of the cases. (5) The subsequent history. Of 90 cases of acute pleurisy 
which had been under the observation of H. I. Bowditch between 1849 and 
1879, 32 died of or had phthisis. Among 130 patients with primary pleurisy 
with effusion, followed for a period of seven years by Hedges, 40 per cent 
became tuberculous. , 

Of 300 uncomplicated cases of pleural effusion in the Massachusetts Gen¬ 
eral Hospital, followed by R. C. Cabot, the subsequent history was ascertained 
in 221; followed five years until death or phthisis, 117; well after five years, 96. 

In 172 of our cases of pleurisy with effusion Hamman got reports from 88; 
of these 48 were living and well, 30 later became tuberculous, in 2 the result 
was questionable, and 8 died of other diseases. Twelve of the 88 had tuberclo 
bacilli in the sputum while in the hospital without discoverable pulmonary 
lesion; 3 of the 12 are living and well; in 8 the signs became well marked; 
one died of unknown cause. Hamman has collected 562 cases (including our 
own) in which the subsequent history was sought; of these 167, 29.7 per cent, 
became tuberculous. 

qf ^ —Prom a bacteriological standpoint we may 

recognise t hree groups of c ases, fcaused by the tubercle bacillus,-^ie pneumo¬ 
coccus, and the Streptococcus, respectively. 

' Bacillus tuberculo sis is present in a very large proportion of all cases 
of pffinary or so-called idiopathic pleurisy, i The exudat e is usually staid c 
oaucoxer-slips or in the culture and inoculation tests made in the ordinary 
wajv.8fl the bacilli are very scanty. It has been demonstrated clearly that 
a large amount of the exudate must be taken to make the test complete, either 
in cultures or in the inoculation of animals. Eichhorst found that more than 
62 per cent were demonstrated as tuberculous when as much as 15 cc. of the 
exudate was inoculated into test animals, while less than 10 per cent of the 
cases showed tuberculosis when only 1 cc. of the exudate was used. This is a 
point to which observers should pay very special attention. Le Damany has 
recently in 55 primary pleurisies demonstrated the tuberculous character of 
all but 4 He has used large- quantities of the fluid for his inoculation 
experiments. 

I The plnnriay i g almost always secondary to a focus of inflam¬ 

mation iii the lung. It may, however, be primary. exuda te Tl ‘ rntt1 ^ 7 
inmilimli and thr fflitinnlrj* veatfavorable. 

£ The streptococcus pleurisyTs the typical septic form which may occur 
either from direct infection of the pleura through the lung in broncho-pneu¬ 
monia, or in cases of streptococcus pneumonia; in other instances it follows 
infection of more distant parts. T he ac ute streptococcus pleurisy is the most 
Mrimuand fatal ofjpll forms. 
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Among other bacteria which have been found are the stajJjjlococcua, Fried- 
lan der*! bac illus, the typhoid bacillus, and the diphtheria beeilfus. 

Uolbnl Anatomy.—In sero-fibrinous pleurisy the serous exudate is abun¬ 
dant and the fibrin is found on the pleural surfaces and scattered through 
the fluid in the form of flocculi. The proportions of these constituents vary 
a great deal. In some instances there is very little membranous fibrin; in 
others it forms thick, creamy layers and exists in the dependent part of the 
fluid as whitish, curd-like masses. The fluid of scro-fibrinous pleurisy is of 
a laiunn color, either clear or slightly turbid, depending on the number of 
formed elements. In some instances it has a dark-brown color. The micro¬ 
scopical examination of the fluid shows leucocytes, occasional swollen cells, 
which may possibly be derived from the pleural endothelium, shreds of fibril- 
la tgd- fi brin, and a variable number of red blood-corpuscles. On boiling, tho 
flu S 1 b found t o be rich in albumin. Sometimes it coagulates spontaneously. 
Its co&posttion closely resembles that of blood-serum. Cholesterin, uriejeid, 
and Sugar are occasionally found. The amount of the effusion varies from 
4 to 4'litres. 'The Tung in acute sero-fibrinous pleurisy is more or lesscom- 
jlTessed. if the exudation is limited the lower lobe alone is atelectatic; buiia 
an extensive effus ion which reaches to tho clavicle the entire lung will be found 
lytog_dnafl-to41te spine, dark and airless, or even bloodless—i. e., carnified. 

In large exudations the adjacent organs are displaced; the liver is depressed 
and the heart dislocated. With reference to the position of the heart, the fol¬ 
lowing statements may be made: Even in the most extensive left-sided 

exudation there is no rotation of tho apex of the heart, which in no case was 
to the right of the mid-sternal line; (£) the relative position of the apex and 
base is usually maintained; in some instances the apex is lifted, in others the 
whole heart lies more transversely; (3) the right chambers of the heart occupy 
the greater portion of the front, so fnat the displacement is rather a definite 
dislocation of the mediastinum, with the pericardium, to the right, than any 
special twisting of the heart itself; (4) the kink or twist in the inferior vena 
cava described by Bartels was not present in any of my cases. 

For a discussion of the physics of cardiac displacement see Calvert, Johns 
Hopkins Hospital Bulletin, 1907. 

Symptoms.—Prodromes are not uncommon, but \ the disease may set in 
abruptly with $.elull, followed by ’fever and a severe pain in the side. In 
ve ry many cases , however, the onset is insidious, particularly in children ancl 
in elderly persons. ^A little dyspncea on exertion and an increasing pallor 
may be the only features. Washbourn has called attention to the frequency 
with which the pneumococcuB pleurisy sets in with the features of pneumonia. 
The pain in the side is the most distressing symptom, and is usually referred to 
thenipple or axillary regions. It must be remembered, however, that pleuritic 
pain may be felt in the abdomen or low down in the back, particularly when 
the diaphragmatic surface of the pleura is involved. It is lancinating, sharp, 
and, severe, and is aggravated by cough. At this early stage, on. auscultation, 
sometimes indeed on-palpation, a dry friction $0 can be detected. The fever 
rarely rises-so rapidly.as in pneumonia, and jdoes not reach the same gxade. 
A temperature of from 102° to 108“ is an average pyrexia. It may drop to 
normal at the end of a week or ten days without the appearance of any definite 
change in the physical signs, or ij may persist for several weeks. The tem- 
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perature of the affected is higher than that of the sound -side. Cough is an 
early, symptom in acute pleurisy, but is rarely so distressing or so frequent 
as in pneumonia. There are instances in which it is absent. The expectora¬ 
tion is usually slight in amount, mucoid in character, and occasionally streaked 
ith blood. 

At the outset there may be dyspnoea, due partly to the fever and partly 
o the pain in the side. Later it results from the compression of the lung, 
larticularly if the exudation has taken place rapidly. When, however, the 
luid is effused slowly, one lung may be entirely compressed without inducing 
hortness of breath, except on exertion, and the patient will lie quietly in bed 
rithout evincing the slightest respiratory distress. When the effusion is large 
he patient usually prefers to lie upon the affected side. 

Physical Siams.-U-Inspection shows some degree of immobility on the 
■Seated side, depending upon the amount of exudation; and injlarge effusions 
ifl-.imusaga.ia. volume, which may appear to be much more than it really 
sje determined by mensuration. ■ The intercostal depressions are obliterated, 
in right-sided effusions the apex beat may be lifted to the fourth interspace 
»r be pushed beyond the left nipple, or may even be seen in the axilla. When 
he exudation is on the left side, the heart’s impulse may not be visible; but 
f the effusion is large it is seen in the third and fourth spaces on the right 
>ide, and sometimes as far out as the nipple, or even beyond it. 

Palpation enables us more successfully to' determine the deficient move¬ 
ments on the affected side, and thejpbliteration of the intercostal spaces, and 
more accurately to define the position of the heart’s impulse. In simple scro- 
Bbrinous effusion there iV rordy/jiny.oedema of the cheat walls.. It is scarcely 
jver possible to obtain fluctuation, i,Tactile fremitus is greatly diminished or 
abolished. If the effusion is slight there may be only enfeeblcment.^ The 
absence of the voice vibrations in effusions of any size constitutes one of the 
most valuable of physical signs. In children there may be much effusion with 
retention of fremitus. In rare cases the vibrations may be communicated to 
the chest walls through localized pleural adhesions. 

Mensuration .—With the cyrtometer, if the effusion is excessive, a differ¬ 
ence of from half an inch to an inch, or even, in large effusions, an inch and 
a half, may be found between the two sides. Allowance must be made for the 
fact that the right side is naturally larger than the left. With the saddle-tape 
the difference in expansion between the two sides can be conveniently measured. 

Percussion .—Early in the disease, there may be no alteration in the note, 
but with-the gradual accumulation of the fluid the resonance becomes, defec¬ 
tive, and finally gives place to absolute flatness. From day to day the gradual 
increase in height of the fluid may be studied. In a pleuritic effusion 
rising to the fourth rib in front, the percussion signs are usually very sug¬ 
gestive. In the subclavicular region the attention is often aroused at once 
by a tympanitic note, the so-called Skoda’s resonance, which is heard perhaps 
more commonly in this situation with pleural effusion than in any other con¬ 
dition. It shades insensibly into a flat mote in the lower mammary and 
axillary regions. Skoda’s resonance may be obtained also behind, j ust ab ove 
t he limit of effu sionT The J, Tlrr°°° ° resistant, wooden quality) 

differing from that of pneumonia and readily recognized by skiS5^nngci>. 
ntssns ng been known that when the patient is in the erect posture the 
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upper Jineof-dulness is not horizontal, but is higher behind than it is in front, 
forming a parabola. The curve marking the intersection of the plane of con¬ 
tact of lung and fluid with the chest wall is known as “ Ellis's line of flat¬ 
ness^’ which Garland has verified clinically and by animal experiments. With 
met}nun-Blge^jCffusipna this line begins lowest behind, advances upward and 
forward in a letter-S curve to the axillary region, whence it proceeds in a 
straight decline to the sternum. This curve is demonstrable only when the 
patient is in the erect position. Grocco . in 1902, called attention to the ex¬ 
istence in pleural effusion of a triangular area of relative dulness, along the 
sjnne, on the side opposite to the pleurisy, in width from 2 to 5 cm., and 
with the apex upward. It can be demonstrated in a large majority of all 
cases, particularly in the young and in thin persons. It is due to the bulg¬ 
ing of the mediastinum, by the fluid, across the middle line, the anatomical 
possibility of which has been pointed out by Calvert. 

70 n the right side the dulness passes without change into that of the liver. 
On the left aide in the nipple line it extends to and may obliterate 'Tpmhi.’a 
semilunar space. If the effusion is moderate, thu phenomenon, of movable 
dullness may he obtained by marking carefully, in the sitting posture, the upper 
limit in the mammary region, and then in the recumbent posture, noting the 
change in the height of dulness. This infallible sign of fluid can not always 
be obtained. In very copious exudation the dulness may reach the' clavicle 
and even extend beyond the sternal margin of the opposite side. 

Auscultation .—Early in the diseaso a friction rub can usually be heard, 
which disappears as the fluid accumulates. It is a to-and-fro dry rub, dose 
to the ear, and has a leathery, creaking character. There is another pleural 
friction sound which closely resembles, and is scarcely to be distinguished 
from, the fine crackling crepitus of pneumonia. This may lie heard at the 
commencement of the disease, and also, as pointed out in 1844 by Mac- 
Donnell, Sr., of Mbntreal, when the effusion has receded and the pleural layers 
come together again. .. 

.With even a slight exudation there is^tveakened. or distant breathing. 
Often^ inspiration and expiration are distinctly audible, though distant, and 
have a tubular quality. Sometimes only a puffing tubular expiration is heard, 
which may have a metallic or amphoric Quality. jLoud resonant rales accom¬ 
panying this may forcibly, suggest a cavity. These pseudo-cavernous signs are 
met w ith more frequently in children, and often leal to error in diagnosis. 
AboveIhe line of dulness the breath-sounds are usually harsh and exaggerated, 
a nd may have a tubular quality. 

s The vocaf resonance is usually diminished or absent. ’ The whispered 
Voice is said to be transmitted through a serous and not through a purulent 
exudate f ftaocelli’a aignl- This author advises direct auscultation in the 
antero-lateral region of the chest. There may, however, lie intensification— 
' bronchophony. afTlie voice sometimes has a curious nasal, squeaking character, 
which was termed by Laennec agophony, from its supposed resemblance to the 
bleating of a goat. In typical form this is not common, but it is by no means 
rare to hear a curious twang-like quality in the voice, particularly at the outer 
angle of the scapula. 

In the examination of the heart in cases of pleuritic effusion it is well 

bear in mind that when the apex of the heart lies beneath the sternum 
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there may be no impulse. The determination of the situation of fhc organ 
may rest with tho position of maximum loudness of the sounds. Over tlu> 
displaced organ a systolic murmur may bo heard. When the lappet of lung 
over the pericardium is involved on either side there may bo a pleuro-pcri - 
e gnjiftl fri ction. Emerson has looked over for mo the histories of 89 cases 
of acute pleurisy with effusion in which the blood counts were made before 
the temperature reached normal. Only 26 had a leucocytosis between 10,000 
and 16,000; one only above 16,000. In 12 of the cases the count was below 
6 , 000 . 

Coune.—The course of acute sero-fibrinous pleurisy is very Wamble. After 
persisting for a week or ten days the fever subsides, the cough and pain dis¬ 
appear, and a slight effusion may be -quickly absorbed, iin capea ini whjnti 
the.effusion reaches as high--as the fourth rib recovery i s. nurp illy. p | pw or 
Many instances come under observation for the first time, after two or three 
weeks’ indisposition, with the fluid at a level with the clavicle. The fever 
may last from ten to twenty days without exciting anxiety, though, as a rule, 
in ordinary pleurisy from cold, as we say, the temperature in cases of moderate 
severity is normal within eight or ten days. Left to itself the natural tend¬ 
ency is to resorption; but this may take place very slowly. Withihe-absorp- 
tion of the fluid there is a Tfftmi.friatiott-^repitas r either leathery and creaking 
or crackling and rflle-like, and for months, or even longer, the defective reso¬ 
nance and feeble breathing are heard at the base. Rare modes of termination 
are perforation and discharge through the lung, and externally through the 
chest Wglt,'examples of winch have been recorded by Sahli. 

Thdimmediate prognosis in pleurisy with effusion is good. Of 320 cases 
at BiJBartholomew’s Hospital, only 6.1 per cent died before leaving the hos¬ 
pital (Hedges). 

A sero-fibrinous exudate may persist for months without change, particu¬ 
larly in tuberculous cases, and will sometimes reaccumulate after aspiration 
and resist all treatment. After persistence for more than twelve months, in 
spite of repeated tapping, a serous effusion was cured by incision without 
deformity of the chest (S. West). When one pleura is full and the heart 
is greatly dislocated, the condition, although in a majority of cases producing 
remarkably little disturbance, is not without risk. Sudden death, may occur, 
and its possibility under these circumstances should always be considered. I 
have seen two instances—one in right and the other in left sided effusion— 
both due, apparently, to syncope following slight exertion, such as getting 
out of bed. In neither case, however, was the amount of fluid excessive. Weil, 
who has studied carefully this accident, concludes as follows: (1) That it may 
be due to thrombosis or embolism of the heart or pulmonary artery, oedema of 
the opposite lung, or degeneration of the heart muscle; (2) such alleged causes 
as mechanical impediment to the circulation, owing to dislocation of the heart 
or twisting of the great vessels, require further investigation. Death may 
occur without any premonitory symptoms. 

III. Pubulent Plkubibt {Empyema). 

Etiology.—Pus in the pleura is due to (a) infectiqn from within, as a 
rule directly from a, patch of pneumonia or a septic focus due to the pneumo- 
ooocus or the pus organisms, in some cases a tuberculous broncho-pneumonia; 
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(b) involvement from without, a* in fracture of a rib, jK.Mu-trati.i- wound 
disease of oesophagus, etc. n ’ 

It frequently fqJ Jo a w dhe infectious diseases, particularly scarlet fever. It 
is very oftan-Latent, and due to undiscovered foci of lobar or lobular pneu¬ 
monia. It w comn^njfl children more in boys than in girls and between 
the ages of one and five and eight and nine (Bythell). 

The pneumococcus is the most common organism, then the ordinary pus 
organisms and the tubercle bacilli. The pneumococcus has been found and in 
rare cases the influenza bacillus, and even psorospcrnis. 

Verbid Anatomy.—On opening an empyema post mortem, wo usually find 
that the, efldsion has separated into a clear, greenish-yellow scrum above and 
th?ihick, cream-like pus below. The fluid may be scarcely more than turbid, 
flnranli of fibrin through it. In the pneumococcus empyema the pus is 
usdklly thick and creamy. It usually has a heavy, sweetish rnlor, hut in some 
^tSnces—particularly those following wounds—it is fetid. In cases of gan- 
gteiia of the lung or pleura the pus has a horribly stinking odor. Microscop¬ 
ically it has the characters of ordinary pus. The pleural membranes arc great ly 
thickened, and present a grayish-white layer from 1 to 2 nun. in thickness. On 
the costal pleura there may be erosions, and in old cakes fistulous communica¬ 
tions are common. The lung may bo compressed to a very small limit, and the 
visceral pleura also may show perforations. 

Symptoms.—Purulent pleurisy may begin abruptly, with the symptoms 
already described. More frequently it comes on insidiously in the eourse of 
other diseases or follows an ordinary sero-librinous pleurisy. There may be no 
pain in the chest, very little cough, and no dyspnica, unless the side is very full. 
Symptoms of septic infection are rarely wanting. If in a child, there is a grad¬ 
ually developing pallor and weakness; sweats occur, and there is irregular fever. 
A cough is by no means constant. The leucocytes are usually much increased; 
in one fatal case they numbered 115,000 per cubic millimetre. 

Physical Signs.— Practically they are those already considered in pleu¬ 
risy with effusion. Tliere are, however, one or two additional points to te men¬ 
tioned. |ln .empyema, particularly in children, the disproportion between the 
sides mayjje extreme. '‘•The intercostal spaces may not only be obliterated, but 
may bulge./ Not infrequently there is oedema of the chest walls. 'The network 
of subcutaneous veins may be very distinct. fJt must not be forgotten that in 
children the breath-sounds may bo loud and tubular over a purulent effusion 
of considerable Wbispnrnd pootorilnquy is usually not heard in emj>yema 
(■ BaccelH’a sig n) - The dislocation of the heart and the displacement of the 

Senator suggests, ownag-to the-greater weight-of the fluid. 

I associated generally with empyema, but sometimes 

occurring in the sero-flbrinous exudate, ifLPjd&lliny .pleurusy, first described by 
MacDonnell, Sr., of Montreal. In 05 cases collected by Sailer it was much 
more frequent in males than in females. In 38 there was a tumor; t hat i s, 
°~pjema miassnitntin In all but one case the fluid was purulent.;/) Pneumo- 
fhnrjj miy t— There ar e two group s of^cases, tlui intrajdai»ati pnl- 

uand tha.pulaating e mp yJu n tL-JieeigsiiiUis, ia..wlnch thara is an 
ting turqor. No sa tisfactory explanation has beaikoffered bs# 


1 is thus forcibly" communicated through the effusion. 
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Empyema is a chronic affection, which ia.a.few instances, tgosigaies natu- 
rally i n reco very, but a majority of cases, if left alone, end. in. death. The fol¬ 
lowing are some modes of natural cure: (a) By absorption of the fluid. In 
gmull effusions this may take place gradually. The chest wall sinks. The 
pleural layers become greatly thickened and enclose between them the inspis¬ 
sated pus, in v^hich lime salts are gradually deposited. Such a condition may 
be seen once or twice a year in the post-mortem room of any large hospital. 
(5) By perforation of the lung. Although in this event death may take place 
rapidly, by suffocation, as Aretteus says, yet in cases in which it occurs grad¬ 
ually recovery may follow. Since 1873, when I saw a case of this kind in 
Traube’s clinic, and heard his remarks on the subject, I have seen a number 
of instances of the kind and can corroborate his statement as to the favorable 
termination of many of them. Epapy cma may discharge either by opening into 
the bronchus and forming a fistula, or, as Traube pointed out, by producing 
necrosis"®? the pulmonary pleura, sufficient to allow the soaking of the pus 
through the spongy lung tissue into the bronchi. In-the first.way pneumo¬ 
thorax usually, though not always, develops. In the second way the pus is 
discharged, without formation of pneumothorax. Even with a bronchial fistula 
recovery is possible, (e) By perforation of the chest wall —empyema necessi¬ 
tatis. This is by no means an unfavorable method, as many cases recover. Ibe 
perforation may occur anywhere in the chest wall, but is, as Cruveilhier re¬ 
marked, more common in front. It may be anywhere from the third to the 
s ixth in terspace, usually, according to Marshall, in the fifth. It may perforate 
in more than one place, and there may be a fistulous communication which 
opens into the pleura at some distance from the external orifice. The tumor, 
when near the heart, may pulsate. The discharge may persist for years. In 
Copeland’s Dictionary is mentioned an instance of a Bavarian physician who 
had a pleural fistula for thirteen years and enjoyed fairly good health. 

An empyema may perforate the neighboring organs, the «S 2 jhagua, pen- 
tonasum, pericardium, or the stomach. A remarkable sequel is a pleuro-msoph- 
ageal fistula, of which cases have been reported by Yoclcker, Thursfield, am 
myself. In my case there was a fistulous communication through the chest 
wall. Very remarkable cases are those which pass down the spine anijloQg 
the psoas jntojne iliac fossaj and simulate a psoas or lumbar abseess. 

IV. Tuberculous I’lkuiusy. 

This has already been considered (p. 308), and the symptoms and physical 
signs do not require any description other than that already given in connec¬ 
tion with the aero-fibrinous and purulent forms. 

V. Other Varieties op Pleurisy. 

Haemorrhagic Pleurisy.—A bloody effusion is met with under the follow¬ 
ing conditions: (a) In the pleurisy of asthenic states, such as cancer, Bright 5 
disease and occasionally in the malignant fevers. It is interesting to note the 
frequency with which haemorrhagic pleurisy is found in cirrhosis of the liter. 
It occurred in the very patient in whom Laennec first accurately describe 
this disease. While this may be a simple haemorrhagic pleurisy, in a majority 
of the cases which I have seen it has been tuberculous. (6) Tuberculous pie* 
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. risy, in which the bloody effusion may result from the rupture of newly formed 
vessels in the soft exudate accompanying the eruption of miliary tuliercles, or 
it may come from more slowly formed tubercles in a pleurisy secondary to 
extensive pulmonary disease, (e) Cancerous pleurisy, whether primary or sec¬ 
ondary, is frequently luemorrhagic. (d) Occasionally haemorrhagic exudation 
is met with in perfectly healthy individuals, in whom there is,not the slight¬ 
est suspicion of tuberculosis or cancer. In one such ease, a large, ahlc-liodicd 
man, the patient was to my knowledge healthy and strong eight years after¬ 
ward. And, lastly, it must be remembered that- during aspiration the lung 
may be wounded and blood in this way get mixed with the sero-fibrinous exu¬ 
date. The condition of lmmiorrlmgic pleurisy is to be distinguished from 
hemothorax, due to the rupture of aneurism or the pressure of a tumor on the 
thoracic veins. 

Diaphragmatic Pleurisy.—The inflammation may be limited partly or 
chiefly to the diaphragmatic surface. This is often a dry pleurisy, but then; 
may be effusion, either sero-fibrinous or purulent, which is circumscribed on 
the diaphragmatic surface. In these cases the pain is low in the zone of the 
diaphragm and may simulate that of acute abdominal disease. It may Is; 
intensified by pressure at the point of insertion of the diaphragm at the tenth 
rib. The diaphragm is fixed and the respiration is thoracic and short. Andral 
noted in certain cases severe dyspnoea and attacks simulating angina. As 
mentioned, the effusion is usually plastic, not serous. Serous or purulent effu¬ 
sions of any size limited to the diaphragmatic surface are extremely rare. 
Ipj^iu&aubjeciive with trifling objective features arc always suggestive of dia¬ 
phragmatic pleurisy. 

Encysted Pleurisy. —The effusion may be circumscribed by adhesions or 
separated into two or more pockets or loculi, which communicate with each 
other. This is most common in empyema. Tn those cases there have usu¬ 
ally been, at different parts of the pleura, multiple adhesions by which the 
fluid is limited. In other instances the recent false membranes may encapsu¬ 
late the exudation on the diaphragmatic surface, for example, or the part of 
the pleura posterior to the mid-axillary line. The condition may be very puz¬ 
zling during life, and present special difficulties in diagnosis. In some cases 
the tactile fremitus is retained along certain lines of adhesion. The explora¬ 
tory needle should be freely used. 

Interlobar Pleurisy forms an interesting and not uncommon variety. In 
*. nearly every instance of acute pleurisy the inte rlobar serou s surfaces are also 
involved and closely agglutinated together, and sometimes the fluid is encysted 
h otwoon them . In this position tubercles are to be carefully looked for. In 
a case" of this kind following pneumonia there was between the lower and 
upper and middle lobes of the right side an enormous purulent collection, 
which looked at first like a large abscess of the lung. These collections may 
perforate the bronchi, and the cases present special difficulties in diagnosis. 

Diagnosis of Pleurisy. 

Acute plastic pleurisy is readily recognized. In the diagnosis of pleu¬ 
ritic effusion the first question is, Does a fluid exudate exist? the swond, What 
fe it8 7 «*ture? In large effusions the increase in the size of the affected side, 
the immobility, the absence of tactile fremitus, together with the displace- 
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ment of organs, give infallible indications of the presence of fluid. The chief 
^difficulty arises in effusions of moderate extent, when the dulness, the pres¬ 
ence of bronchophony, and, perhaps, tubular breathing may simulate pneu¬ 
monia. The chief points to be borne in mind are: (a) Differences in the onset 
and in the general characters of the two affections, more particularly the 
initial. chill, tl\e higher fevei, more urgent dyspnoea, and the rusty expectora¬ 
tion, which characterize pneumonia. As already mentioned, some of the cases 
of*pneumococcus pleurisy set in like pneumonia. ( b ) Certain physical signs ' 
•—the more wooden character of the dulness, the greater resistance, and the 
marked diminution or the absence of tactile fremitus in pleurisy. The aus¬ 
cultatory signs may be deceptive. It is usually, indeed, the persistence of 
tubular breathing, particularly the high-pitched, even amphoric expiration, 
heard in some cases of pleurisy, which has raised the doubt. The intercostal 
spaces are more commonly obliterated in pleuritic effusion than in pneumonia. 
As already mentioned, the displacement of organs is a very valuable sign. 
Nowadays with the hypodermic needle the question is easily settled. A sepa- 
, rate small syringe with a capacity of two drachms should be reserved for 
exploratory purposes, and the needle should be longer and firmer than in the 
ordinary hypodermic instrument. With careful preliminary disinfection the 
m^rument can be used with impunity, and in cases of doubt the exploratory 
pRcture should bo made without hesitation. Pneumothorax is an occasional 
sequence. The hypqdermic needle is'especially useful in those cases in which 
there are pseudo-cavernous signs at the base. In cases, too, of massive pneu¬ 
monia, in which the bronchi are plugged with fibrin, if the patient has not 
been seen from the outset, the diagnosis may be impossible without it. 

L Qn thejj^side it may be difficult to differentiate a very large .pericardial 
from a plcqB effusion. . The retention of resonance at the base, the presence 
of Skoda’s resonance toward the axilla, the absence of dislocation of the heart¬ 
beat to the right of the sternum, the feebleness of the pulse and of the heart- 
sounds, and the urgency of the dyspnosa, out of all proportion to the extent 
of the effusion, are the chief points to be considered. 4 Unilateral hydrothorax, 
which is not at all uncommon in heart-disease, presents signs identical with 
those of sero-fibrinous effusion, r Certain tumors within the chest may simu¬ 
late pleural effusion. It should be remembered that many intrathoracic 
growths are accompanied by exudation. Malignant disease of the lung and 
of the pleura and hydatids of the pleura produce extensive dulness, with sup¬ 
pression of the breath-sounds, simulating closely effusion. 

On the right side, abscess of the liver and hydatid cysts may rise high into 
the pleura and produce dulness and enfeebled breathing. Often in these cases 
there is a friction sound, which should excite suspicion, and the upper outline 
of the dulness is sometimes plainly convex. In a case of cancer of the kidney 
.the growth involved the diaphragm very early, and for months there were signs 
of pleurisy before our attention was directed to the kidney. In all those 
instances the exploratory puncture should be made. 

The second question, as to the nature of the fluid, is quickly decided by 
the use of the needle. >The persistent fever,iJhe occurrence of sweats, aileuco- 
evtos is. and theMincreasg jp the. pallor suggest the presence of pus. In chil¬ 
dren the complexion is often sallow and earthy. In protracted cases, even in 
children, when the general symptoms and the appearance of the patient have 
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been most strongly suggestive of pus, the syringe has withdrawn dear fluid. 
On the other hand, effusions of short duration may he purulent, even when 
the general symptoms do not suggest it. .The following statement, may he 
made with reference to the prognostic import of the bacteriological examina¬ 
tion of the aspirated fluid: The presence of the pneumococcus is of favorable 
significance, as such cases usually get well rapidly, even with a single aspira¬ 
tion. The streptococcus empyema is the most serious form, and even after a 
free drainage the patient may succumb to a general sept jemima. A sterile fluid 
indicates in a majority of instances a tuberculous origin. 

Treatment. 

At the onset the severe pain may demand leeches, which usually give relief, 
but athypodermic of morphia is more effective. - The L’aquolin cautery may la: 
lightly but freely applied. It is well to administers mercurial or saline purge. 
Fixing the side by careful strapping with long strips of adhesive plaster, which 
should pas's well over the middle line, drawn lightly and evenly, gives great, 
relief, and I can corroborate the statement of F. T. Roberts as to its ellieacy. 
Cupping, wet or dry, is now seldom employed. Blisters are of no special service 
in the acute stages, although they relieve the pain. The ice-bag mav he used 
as in pneumonia. The open-air treatment should he begun early, as a majorttg. 
of the cases are tuberculous. Medicines are rarely required. A Dover's pow® 
der may be given at night. Mercurials are not indicated. 

When the effusion has taken place,-mustard plasters or iodine, producing 
slight counter-irritation, appear useful, particularly in the later stages. Iodide 
of potassium is of doubtful benefit, By some the salicylates are believed to he 
of special efficacy; hut (he drug treatment ol the disease is mold unsatisfac¬ 
tory. ' The dry diet and frequent saline purges (given in ennettrated form 
before breakfast in Hay’s method) may lie tried . 1 Recently it luisneen advised 
to use a salt-free diet. 

Early and if necessary repeated aspiration ol the fluid is the most satis¬ 
factory method of treatment,. The results obtained by Delalield in 200 eases 
treated by early aspiration (Am. Jour, of the Medical Sciences, 1000) have 
never been equalled by any other method. The credit, of introducing aspira¬ 
tion in pleuritic effusions is due to Morrill Wyman, of Cambridge, Mass., and 
Henry I. Bowditch, of Boston. Years prior to Dieulafoy's work, aspiration was 
in constant use at the Massachusetts General Hospital and was advocated 
repeatedly by Bowditch. As the question is one of some historical interest, J 
give Bowditch’s conclusions concerning aspiration, expressed more than lifly- 
live years ago, and which practically represent the opinion ol to-day: 0) 
The operation is perfectly simple, but, slightly painful, and can he done with 
ease upon any patient in however advanced a stage of the disease. ( 2 ) It 
should be performed forthwith in all cases in which there is complete tilling 
»P of one side of the chest. (3) He had determined to use it m any ease of 
even moderate effusion lasting more than a few weeks and in which there 
should seem to be a disposition to resist ordinary modes of treatment. (4) 
He urged this practice upon the profession as a very important measure in 
practical medicine; believing that by this method death may frequently be 
prevented from ensuing either by sudden attack of dyspnea or subsequent 
phthisis, and, finally, from the gradual wearing out, of the powers of life or 
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inability to absorb the fluid.” When the fluid reaches to the clavicle the indi¬ 
cation for aspiration is imperative. Fever is not a contra-indication; indeed, 
sometimes with serous exudates the temperature falls after aspiration. 

The operation is extremely simple and is practically without risk. The spot 
selected for puncture should be either in the seventh intercostal space in 
the mid-axilla jot at the outer angle of the scapula in the eighth space. Tlie 
arpujLihe.patient-should he brought forward with .the hand on the opposite 
shoulder, 80 ,„aS- to widen, the spaces. The needle should be thrust in dose to 
the upper margin,pf the rib, so as to avoids the intercostal artery, the wound¬ 
ing of which, however, is an exceedingly rare accident. The fluid should be 
withdrawn slowly. The amount will depend on the size of the exudate. If the 
fluid reaches to the clavicle a litre or more may be withdrawn with safety: In 
chronic cases of serous pleurisy after the failure of repeated tappings S. West 
has shown the great valuo of free incision and drainage. He has reported 
cases of recovery after effusions of fifteen and eighteen months’ standing. 

Symptoms and Accidents duking Pahacentesis. —Pain is usually com¬ 
plained of after a certain amount of fluid has been withdrawn; it is sha rp and 
cutting in character. ■Coughing occurs toward the close, and may be severe 
and paroxysmal. ■ Pneumothorax may follow an exploratory puncture with a 
hypodermic needle; it is rare during aspiration. 'Subcutaneous emphysema 
may develop from the point of puncture, without the production of pneumo¬ 
thorax. ''Cerebral- symptoms .—Faintness is not uncommon. Epileptic con¬ 
vulsions may occur either during the withdrawal or while irrigating the pleura. 
These symptoms are very difficult to explain and are regarded by most authors 
as of reflex origin. Hemiplegia may follow. And lastly sudden death may 
occur either from syncope or during the convulsions. 

As A. E. Bussell has pointed out, these serious and oven fatal events may 
follow exploratory puncture of the lung. Such accidents of paracentesis ami 
of washing out the pleura are explained by the studies of Capp and Lewis, who 
have shown that a sudden and sometimes fatal fall in blood-pressure may fol¬ 
low the experimental irrigation of the pleura in dogs. Expectoration of a 
large quantity of albuminous fluid may occur suddenly after the tapping, asso¬ 
ciated with dyspnoea. Some cases have proved rapidly fatal, with the features 
of an acute oedema of the lungs. It has occurred only once in my practice. 

Empyema is really a surgical affection, and I shall make only a few gen¬ 
eral remarks upon its treatment. When it has been determined by explora¬ 
tory puncture that the fluid is purulent, aspiration should not be performed, 
except as preliminary to operation or as a temporary measure. Perhaps it is 
bfetter not to have an exception to this rule, although the empyemas of children 
and the pneumonic empyema occasionally get well rapidly after a single tap¬ 
ping. It m sad to think of the number of lives which are sacrificed annually 
by the failure to recognize that empyema should be treated as an ordinary 
abscess, by free incision. The operation dates from the time of Hippocrates 
and is by no means serious. A'majority of the cases get well, provided that 
free drainage is obtained, and it makes no difference practically what measures 
are followed so long as this indication is met. The good results in any method 
depend upon the thoroughness with which the cavity is drained. Irrigation of 
the cavity is rarely necessary unless the contents are fetid. In the subsequent 
treatment a point of great importance in facilitating the closure of the caw tv 
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is the distention of the lung on the affected side. This may lie accomplished 
by the method advised by Ralston James, which has been practised with great 
success in the surgical wards of the Johns Hopkins Hospital. The patient 
daily, for a certain length of time, increasing gradually with the increase of 
his strength, transfers by air-pressure water from one bottle to another. The 
bottles should be large, holding at least a gallon each, and by the arrangement 
of tubes, as in the ^'niff’s hivHlii, an expiratory effort of the patient forces the 
water from one bottle into the other. Equally efficacious is the plan advised by 
Naunyn. The patient sits in an arm chair grasping strongly one of the rungs 
with the hand and forcibly compressing the sound side against the arm of the 
chair; then forcible inspiratory efforts are made which act chiefly on the com¬ 
pressed lung, as the sound side is fixed. The abscess cavity is gradually closed, 
partly by the falling in of the chest w r all and partly by the expansion of the 
lung. In some instances it is necessary to resect portions of one or more ribs. 

The physician is often asked, in eases of empyema with emaciation, hectic 
and feeble rapid pulse, whether the patient could stand the operation. Even 
in the most desperate cases the surgeon should never hesitate to make a free 
incision, 

n. CHRONIC PLEURISY. 

This affection occurs in two forms: 

(1) Chronic pleurisy with effusion, in which the disease may set in insidi¬ 
ously or may follow an acute scro-fibrinous pleurisy. There are eases in which 
the liquid persists for months or even years without undergoing any special 
alteration and without becoming purulent. Such cases have the characters 
which we have described under pleurisy with effusion. 

(2) Chronic dry pleurisy. —The cases are met with (a) as a sequence of 
ordinary pleural effusion. When the exudate is absorbed and the layers of the 
pleura come together there is left between them a variable amount of fibrinous 
material which gradually undergoes organization, and is converted into a layer 
of firm connective tissue. This process goes on at the base, and is represented 
clinically by a slight grade of flattening, deficient expansion, defective reso¬ 
nance on percussion, and enfeebled breathing. After recovery from empyema 
the flattening and retraction may be still more marked. In both oases it is a 
TOn iU&fiB^whjch can be greatly benefited by pulmonary gymnastics. In these 
firm, fibrous membranes calcification may occur, particularly after empyema. 
It is not very uncommon to find between the false membranes a small pocket 
of fluid forming a sort of pleural cyst. In the great majority of these cases 
the condition is one which need not cause anxiety. There may 1 h) an occa¬ 
sional dragging pain at the base of the lung or a stitch in the sidp, but patients 
may remain in perfectly good health for years. The most advanced grade of 
this secondary dry pleurisy is seen in those cases of empyema which have been 
left to themselves and have perforated and ultimately healed by a gradual 
absorption or discharge of the pus, with retraction of the side of the chest and 
permanent camification of the lung. Traumatic lesions, such as gunshot 
wounds, may be followed by an identical condition. Post mortem, it is quite 
impossible to separate the layers of the pleura, which are greatly thickened, 
particularly at the base, and surround a compressed, airless, fibroid lung. 
Bronchiectasis may gradually ensue, and in one remarkable case which I saw 
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on several occasions with Blackader, of Montreal, not only on the affected side, 
but also in the lower lobe of the other lung. 

( b) Primitive dry pleurisy. This condition may directly follow the acute 
plastic pleurisy already described; but it may set in without any acute symp¬ 
toms whatever, and the patient’s attention-may be called-to it hy-feeling the 
pl eural friction . A constant effect of this primitive dry pleurisy is the adhe¬ 
sion of the layers. This is probably an invariable result, whether the pleurisy 
is primary or secondary. The organization of the thin layer of exudation iu 
a pneumonia will unite the two surfaces by delicate bands. Pleural adhesions 
are extremely common, and it is rare to examine a body entirely free from 
them. They may be limited in extent or universal. Thin fibrous adhesions do 
not produce any alteration in the percussion characters, and, if limited, there 
is no special change hoard on auscultation. When,' however, there is general 
synechia on both sides the expansile movement of the lung is considerably im¬ 
paired. We should naturally think that universal adhesions would interfere 
materially with the function of the lungs, but practically we see many instances 
in which there has not been the slightest disturbance. The physical signs of 
total adhesion arc by no means constant. It has been stated that there is a 
marked disproportion between the degree of expansion of the chest walls and 
the intensity of the vesicular murmur, but the latter is a very variable factor, 
and under perfectly normal conditions the breath-sounds, with very full chest 
expansion, may bo extremely feeble. The diaphragm phenomenon Bitten s 
sign—is absent. 

As already stated, it is possible, as the late Sir Andrew Clark held, that 
a primitive dry pleurisy may gradually lead to great thickening of the mem¬ 
branes, and ultimate invasion of the lung, causing a cirrhosis. 

Lastly, there is a primitive dry pleurisy of tuberculous origin. In it both 
parietal and costal layers are greatly thickened—perhaps from 2 to 3 mm. each 
—and present firm fibroid, caseous masses and small tubercles, while uniting 
these two greatly thickened layers is a reddish-gray fibroid tissue, sometimes 
infiltrated with serum. This may be a local process confined to one pleura, 
or it may be in both. These cases are sometimes associated with a similar con¬ 
dition in the pericardium and peritonaeum. 

Occasionally remarkable vaso-motor phenomena occur in chronic pleurisy, 
whether simple or in connection with tuberculosis of an apex. Hashing or 
sweating of one check or dilatation of the pupil are the common manifesta¬ 
tions. They appear to be due to involvement of the first thoracic ganglion a. 
the top of the pleural cavity. 

m. HYDROTHORAX. 

Hydrothorax is a transudation of simple non-inflammatory fluid into th< 
pleural cavities, and occurs as a secondary process in many affections. Th< 
fluidJsjjlear, without any floceuli of fibrin, and the membranes are smooth 
It is met with more particularly ip connection with general dropsy, eithe 
reggl, cardiac, or haamic. It mav, however, occur alone, or with only shgn 
oedema of the feet. A child was admitted to the Montreal General Hospiw 
with urgent'dyspnoea and cyanosis, and died the night after admission. 
had extensive bilateral hydrothorax, which had come on early in the nephrio 
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of scarlet fever. In renal disease hydrol borax is almost always bilateral, but 
in heart affections one pleura is more commonly involved. The physical signs 
are those of pleural effusion, but the exudation is rarely excessive. In kidney 
and heart-disease, even when there is no general dropsy, the occurrence of 
dyspnoea should at once direct attention to the pleura, since many patients are 
carried off by a rapid effusion. In chronic valvular disease the effusion is usu¬ 
ally on the right side, and may recur for months. Stengel attributes tho 
greater frequency of the dextral effusion to compression of the azygos veins. 
Post-mortem records show the frequency with which this condition is over¬ 
looked. Tho saline purges will in many cases rapidly reduce the effusion, hut, 
if necessary, aspiration should repeatedly bo practised. 

IV. PNEUMOTHORAX. 

(Hydro-Pneumothorax and Pyo-Pnenmothorax.) 

‘Air alone in the pleural cavity, to which tho term pneumothorax is strictly 
applicable, is an extremely rare condition, it is almost invariably associated 
with a serous fluid—hydro-pneumothorax, or with pus—pyo-pnenmothorax. 

Etiology. —There exists normally within the pleural cavity of ail adult 
a negati ve pressure of several (3 to 5) millimetres of mercury, duo to the recoil 
of the distended, perfectly elastic lung. ITcnce through any opening connect¬ 
ing the pleural cavity with the external air we should expect air to rush in 
until this negative pressure is relieved. To explain the absence of pneumo¬ 
thorax in a few eases of external injury laying the pleura bare, in which it 
would be expected, S. West has assumed the existence of a cohesion belween 
the pleurse, but this force has not as yet been satisfactorily .demonstrated. 

In a case of pneumothorax, if the opening causing it remain patent, which 
occurs only in some external wounds, or especially perforations through con¬ 
solidated areas of the lungs, the intrathoracic pressure will be that of the 
atmosphere,'the lung will he found to have collapsed as much as possible by 
virtue of its own elastic tension, the intercostal grooves obliterated, the heart 
displaced to the other side, and the diaphragm lower than normal, because the 
negative pressure by reason of which these organs are partly retained in their 
ordinary position has been relieved. If the opening becomes closed the intra¬ 
thoracic pressure may rise above the atmospheric and the above-mentioned 
displacements be much increased. But most perforations through the lung 
are valvular, a property of lung tissue, and the intrapleural pressure is soon 
»l>out 7 mm. of mercury. If there be a fluid exudate the pressure may lie 
hi irber, h ut the high pressures supposed are more apparent than real, and that 
Measured at the autopsy table is quite surely not that during life. It is more 
a question of the amount of distention than the actual pressure which deter¬ 
mines the discomfort of the patient. 

Pneumothorax arises: (1) Tn perforating wounds of tho chest, in which 
ed with extensive cutaneous emphysema. It may 
_either.witha small needle or an aspirator. There 

__ Pneumothorax rarely follows fracture, of the rib, 

ev en though the lung may be torn. (2) In perforation of the pleura through 
the diaphragm, usually by malignant disease of the stomach or colon, or abscess 
48 


case it is sometimes associa 
"ere ten cases in mv series. 
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of the liver perforating lung and pleura. The pleura may also bo pcrforatnl 
in eases of cancer of the (esophagus. ■ (3) When the lung is perforated. This 
is by far the most common cause, and may occur: (a) In the, normal 1^,,, 
fromjMjpIsu'e of the air-vesicles during straining or even when at rest. Special 
attention has been called to this accident by 8. West and De H. Hall. The 
air may be absorbed and no ill effect follow. It does not necessarily excite 
pleurisy, as pointed out many years ago by Gairdner, bwtr inflammation and 
effusion, are- the-usnal result In a recent case the condition developed as the 
patient was going down-stairs; no effusion followed; he did not react to tuber¬ 
culin. (6) From,perforation due to local disease of the lung, either the soften¬ 
ing of a caseous focus or the breaking of a tuberculous cavity. According to 
S. West, 90 per cent of all the cases are due to this cause. Less common 
arc the cases due to septic-brouabo-pnoMmania and to gangrene. A rare cause 
is the break ing of a haimorrhagic infarct in chronic heart-disease, of which I 

I met an instance a few years ago. (c) Perforation of the lung from the pleura, 
which arises in certain cases of empyema and produces a pleuro-bronchial 
fistula. (4) Spontaneously, by the development in pleural exudates of the 
gas bacillus (B. aerogenes mpsulatus Welch). Of 48 cases, the basis of 
Emerson’s exhaustive monogiaph (J. II. II. Reports, vol. xi), 22 were tuber¬ 
culous, G were the result of trauma, 10 of aspiration, 2 were spontaneous, 2 
followed bronchiectasis, 2 abscess of the lung, 1 gangrene, 2 an empyema, 
and 1 abscess of the liver perforating through the lung. 

, Pneumothorax occurs chiefly in adults, though cases are met with in very 
young children. It is more frequent in males than in females. 

A remarkable recurrent variety has been described by 8. West, Goodhart, 
and Furney. In Goodhart’s case the pneumothorax developed first in one 
side and then in the other. 

Morbid Anatomy.—If the trocar or blow-pipe is inserted between the ribs, 
there may be a jet of air of sufficient strength to blow out a lighted match. 
On opening the thorax the mediastinum and pericardium are seen to be 
pushed, or rather, as Douglas Powell pointed out, “ drawn over ” to the oppo¬ 
site side; but, as before mentioned, the heart is not rotated, and the relation of 
its parts is maintained much as in the normal condition. A parous or puru- 
. lent fluid is usually present, and the membranes are inflamed. The cause of 
the pneumothorax can usually be found without difficulty. In the great 
majority of instances it is the perforation of a tuberculous cavity or a break¬ 
ing of a superficial caseous focus. The orifice of rupture may be extremely 
small. In chronic cases there may bo a fistula of considerable size communi¬ 
cating with the bronchi. The lung is usually compressed and carnified. 

Symptoms.— -The onset is usually sudden and characterized by severe pain 
i q the side, urgent dyspnoea, and signs of general distress, as indicated by 
slight lividity and a very rapid and feeble pulse—the pneumothorax aecuiis- 
simus of Unverricht. There may, however, be no urgent symptoms, particu¬ 
larly in cases of long-standing phthisis. 

Physical Sions. —The physical signs are very distinctive. Inspccliun 
shows marked enlargement of the affected side with immobility. The heart 
impulse is usually much displaced. On valuation the fremitus is greutlj 
diminished or more commonly abolished. Oqjtgccuuion the resonance may lx 
tympanitic or even have an amphoric quality. This, however, is not always 
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the case. It may be a flat tympany, resembling Sko.las resonance. In some 
instances it may be a full, hyperresoitant note, like emphysema; while in 
others—and this is very deceptive—there is del ness. These extreme variations 
depend doubtless upon the degree of intrapleural tension. On several occasions 
I have known an error in diagnosis to result from ignorance of the fact that, 
in certain instances, the percussion note may bo « mulllcd, toneless, almost 
dull” (WaJshe). There is usually dulness at the base from effused fluid, 
which can readily be made to change the level by altering the jmsitinn of the 
patient. Movable dulness can be obtained much more readily in pneumothorax 
than in a simple pleurisy. On auscultation the breath-sounds are suppressed. 
Sometimes there is only a distant feeble inspiratory murmur of marked am¬ 
phoric-quality. The contrast between the loud exaggerated breath-sounds on 
the normal side and the absence of the breath-sounds on the other is very 
suggestive. The rales have a peculiar metallic quality, and on coughing or 
deep inspiration there may be what Laennec termed the metallic tinkling. 
The v oice, too, has a curious metallic echo. What is sometimes called the 
co up s oun d, termed by Trousseau the bruit d'airain, is very characteristic. 
To obtain it the auscultator should place one ear on the back of the chest 
wall while the assistant taps one coin on another on tire front of the chest. 
The metallic echoing sound which is produced in this way is one of the most 
constant and characteristic signs of pneumothorax. And, lastly, the Hip¬ 
pocratic succussion splash inny be obtained when the auscultalor’s haul is 
placed upon the chest while the patient’s body is shaken. A splashing sound 
is produced, which may be audible at a distance. A patient may himself 
notice it in making abrupt changes in posture. The signs, distention, immo¬ 
bility, lack of vocal fremitus, hyperresonance, absence of breath-sounds and 
coin-sound, are those of the pure pneumothorax of Laennec. The metallic 
phenomena may be present, c. g., the metallic tinkling and amphoric respira¬ 
tion, but these are best heard in cases with a consolidated lung and thickened 
pleura, such as occur in tuberculosis. The movable dulness and splash on 
succussion depend on fluid. Of other physical signs displacement of organs 
is most constant. As already mentioned, the heart may be much “ drawn 
over ” to the opposite side, and the liver greatly displaced, so that its upper 
surface is below the level of the costal margin, a degree of dislocation never 
seen in simple effusion. 

Diagnosis. —The diagnosis of pneumothorax rarely offers any difficulty, as 
the signs are very characteristic. In cases in which the percussion note is dull 
the condition may be mistaken for effusion. T made this mistake in a case of 
pulsating pleurisy, in which the pneumothorax followed heavy lifting, and 
it was not until several days later, after some of the fluid had been with¬ 
drawn, that a tympanitic note developed. Diaphragmatic hernia following 
a crush or other accident may closely simulate pneumothorax. 

In cases of very large phthisical cavities with tympanitic percussion reso¬ 
nance and r&les of an amphoric, metallic quality, the question of pneumothorax 
is sometimes raised. In those rare instances of total excavation of one lung 
the amphoric and metallic phenomena may be most intense, but the absence of 
dislocation of the organs, of the succussion splash, and of the coin-sound 
suffice to differentiate this condition. While this is true in the great majority 
of oases, I have heard the bruit d’airain over a large cavity in the right upper 
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lobe. The condition of pyopneumothorax subphranicus may simulate closely 
true pneumothorax. 

Prognosis. —The prognosis in cases of pneumothorax depends largely upon 
the cause. S. West gives a mortality of 70 per cent. The tuberculous cases 
usually die within a few weeks. Of 39 cases, 29 died within a fortnight 
(West ); 10 patients died on the first day, 2 within twenty and thirty minutes 
respectively of the attack. Of our 22 tuberculous cases 20 died, and 5 of the 
10 cases following aspiration. Pneumothorax in a healthy individual often 
ends in recovery. There are tuberculous cases in which the pneumothorax, 
if occurring early, seems to arrest the progress of the tuberculosis. There 
is a chronic pneumothorax which may last for between three and four years. 
It may be a chronic condition, as in the case just mentioned, and a fair 
measure of health may be enjoyed. 

Treatment. —There are three groups of cases: First, in the pneumothorax 
accutissimus, with urgent dyspnoea, great displacement of the heart, cyanosis, 
and low blood pressure, fan opening should be made in the pleura and kept 
open, converting a valvular into an open variety.Immediate aspiration with a 
trocar has saved life. Secondly, the spontaneous cases which usually do well, 
as the air is quiekly Absorbed; so also with the traumatic variety. Very many 
of the tuberculous cases are best let alone, if the patient is doing well, or if 
the disease in the other lung is advanced. Thirdly, when there is pus, and 
the patient is not doing well, or in the tuberculous variety if the other lung 
is not involved, pleurotomy, or resection of one or two ribs, may be done. Of 
nine cases in my series two recovered. 

V. AFFECTIONS OF THE MEDIASTINUM. 

(1) Simple Lymphadenitis. —In all inflammatory affections of the bronchi 
and of the lungs the groups of lymph-glands in the mediastinum become swol¬ 
len. In the bronchitis of measles, for example, and in simple broncho-pneu¬ 
monia the bronchial glands are large and infiltrated, the tissue is engorged and 
(Edematous, sometimes intensely hypersemic. Much stress has been laid by 
some writers on this enlargement of the glands in the posterior mediastinum, 
and De Mussy held that it was an important factor in inducing paroxysms of 
whooping-cough. They may attain a size sufficient to induce dulness beneath 
the manubrium and in the upper part of the interscapular regions behind, 
though this is often difficult to determine. In reality the glands lie chiefly 
upon the spine, and unless those which are deep in the root of the lung are 
large enough to induce compression of the adjacent lung tissue, I doubt if the 
ordinary bronchial adenopathy ever can be determined by percussion in the 
upper interscapular region. I have never met with an instance in which the 
compression of either bronchus seemed to have resulted from the glands, how¬ 
ever large. Tuberculous affection of these glands has already been considered. 

(2) Suppurative Lymphadenitis. —Occasionally abscess in the bronchial or 
tracheal lymph-glands is found. It may follow the simple adenitis, but is 
most frequently associated with the presence of tubercle. The liquid portion 
may gradually become absorbed and the inspissated contents undergo calcifica¬ 
tion. Serious accidents occasionally occur, as perforation into the oesophagi' 8 
or into'a bronahus, or in rare instances, as in the case reported by Sidney 
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FhilMps, perforation of the aorta, os well ns a bronchus, which, it. is remarkable 
to say, did not prove fatal rapidly, but caused repeated attacks of lurmoptysia 
during a period of sixteen months. 

(3) Turnon; Cancer and Sarcoma. —In Hare's elaborate study of 520 cases 
of disease of the mediastinum there were 134 eases of cancer, 98 cases of sar¬ 
coma, 21 cases of lymphoma, 7 cases of fibroma, 11 cases of dprmoid cysts, 8 
cases of hydatid cysts, and instances of lipoma, gumma, and cnchondroma. 
From this we boo that cancer is the most common form of growth. The tumor 
occurred in the anterior mediastinum alone in 18 of the eases of cancer and in 
33 of the cases of sarcoma. There are three chief points of origin, the thymus, 
the lymph-glands, and the pleura and lung. Sarcoma is more frequently 
primary than cancer. Males are more frequently affected than females. The 
age of onset is most commonly between thirty and forty. 

Symptoms. —The signs of mediastinal tumor are those of intrathoraeic 
pressure. In some cases almost the entire chest is filled with the masses. 
The heart and lungs are pushed back and it is marvelous lmw life can be 
maintained with such dislocation and compression of the organs. Dyspnaa 
is one of the earliest and most constant symptoms, and may be due either to 
pressure on the trachea or on the recurrent laryngeal nerves. It may indeed 
be cardiac, due to pressure upon the heart or its vessels. In a few cases it 
results from the pleural effusion which so frequently accompanies intrathoraeic 
growths. Associated with the dyspnoea is a cough, often severe and parox¬ 
ysmal in character, with the brazen quality of the so-called aneurismnl cough 
when a recurrent nerve is involved. The voice may also l>e affected from a 
similar cause. Pressure on the vessels is common. The superior vena cava 
may be Compressed aud obliterated, and when the process goes on slowly 
the collateral circulation may be completely established. Less commonly the 
inferior vtfna cava or one or other of the subclavian veins is compressed, ihe 
arteries are much more rarely obstructed. There may lie dysphagia, due to 
compression of the oesophagus. In rare instances there are pupillary changes, 
either dilatation or contraction, due to involvement of the sympathetic. Ex¬ 
pectoration of blood, pus, and hair is characteristic of the dermoid cyst, of 
which Christian has collected 40 cases. 

Physical Signs .—On inspection there may be orthopncca and marked 
cyanosis of the upper part of the l>ody. In such instances, if of long dura¬ 
tion, there are signs of collateral circulation and the superficial mammary 
and epigastric veins are enlarged. In these cases of chronic obstruction t io 
finger-tips may be clubbed. There may be bulging of the sternum or (ho 
tumor may erode the bone and form a prominent subcutaneous growl t. io 
rapidly growing lymphoid tumors more commonly than others perforate the 
chest wall. In 4 of 13 cases of Hodgkin’s disease, there was mediastinal 
growth, and in 3 instances the sternum was eroded and perforated. 1 he per¬ 
foration may be on one side of the breast-bone. The projecting tumor may 
pulsate; the heart may be dislocated and its impulse much out. of place Con¬ 
traction of one side of the thorax lias been noted in a few instances, Un p u¬ 
is-absent wherever the tumor reaches the chest wall. II 
is the forcible, heaving impulse of an aneurismal sac. Qn 
usually silence over the dull region. The heart-sounds 
md the respiratory murmur is feeble or lnaudibje^ *£*“7 
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bronchial. VogaLjesaBaace is, as a rule. abwwt. Signs of pleural (illusion 
occur in a great many instances of mediastinal growth, and in doubtful cases 
th e asp i ra tor .needle should be used. 

Tumors of the anterior mediastinum originate usually in the thymus, or 
its remnants, or in the connective tissue; the sternum is pushed forward and 
often eroded. The growth may be felt in the suprasternal fossa; the cervical 
glands are usually involved. The pressure symptoms are chiefly upon the 
venous trunks. Dyspnoea is a prominent feature. 

. Intrathoracic tumors in the middle and posterior mediastinum originate 
most commonly in the lymph-glands. The symptoms are out of all propor¬ 
tion to the physical signs; there is urgent dyspnoea and cough, which is some¬ 
times loud and ringing. The pressure symptoms are chiefly upon the gullet, 
the recurrent laryngeal, and sometimes upon the azygos vein. 

In a third group, tumors originating in the pleura and the lung, the 
pressure symptoms are not so marked. Pleural exudate is very much more 
common; the patient becomes amende and emaciation is rapid. There may be 
secondary involvement of the lymph-glands in the neck. 

PlAHMoaift.—The diagnosis of mediastinal tumor from aneurism is some¬ 
times extremely difficult. An interesting case reported and figured by Soko- 
losski, in Bd. 19 of the Deutsches Archiv fur klinische Mediein, in which 
Oppolzer diagnosed aneurism and Skoda mediastinal tumor, illustrates how in 
some instances the most skilful of observers may be unable to agree. Scarcely 
a, sign is found in aneurism which may not be duplicated in mediastinal 
tumor. This is not strange, since the symptoms in both are largely due to 
pressure. The cyanosis, the venous engorgement, the signs of collateral cir¬ 
culation are as a rule much more marked in tumor. The time element is 
important. If a case has persisted for more than eighteen months the dis¬ 
ease is probably aneurism. There are, however, exceptions to this. ' By far 
the most valuable sign of aneurism is the diastolic .shock so often to be felt, 
and in a majority of eases to be heard, over the sac. This is rarely, if ever, 
present in mediastinal growths, even when they perforate the sternum and 
have communicated pulsation. xTracheal tugging is rarely present in tumor. 
Another point of importance is that a tumor, advancing from the medias¬ 
tinum, eroding the sternum and appearing externally, if aneurismal, has 
(foicihJe, heaving, and distinctly expansile pulsations. The radiating pain in 
the back and arms and neck is rather in favor of aneurism, as is also a bene¬ 
ficial influence on it of iodide of potassium. The remarkable traumatic cya¬ 
nosis of the upper half of the body which follows compression injuries of the 
thorax could scarcely be mistaken for the effect of tumor. 

The frequency of pleural effusion in connection with mediastinal turner 
is to be constantly borne in mind. It may give curiously complex character* 
to the physical signs—characters which are profoundly modified after aspira¬ 
tion of the liquid. Occasionally a tumor of the mediastinum is operable- 
Walker, of Detroit, showed me a large fibro-sarcoma, which he had removed 
successfully from the anterior mediastinum. 

(4) Abscess of the Mediastinum. —Hare collected 116 cases of mediastinal 
abscess, in 77 of which there were details sufficient to permit the analy'-h- 
Of these cases the great majority occurred in males. Forty-four were instance 
of acute abscess. The anterior mediastinum is most commonly the seat of the 
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suppuration. The canes are most frequently associated with trauma. Some 
have_folliHacod_erysipelas or occurred in association with eruptive fevers. 
Many cases, particularly the chronic abscesses, are of tuberculous origin. Of 
sytojttwa, paip.behind the sternum is the most common. It may be of a 
throbbing character, and in the acute cases is associated witli fever, sometimes 
with chills and sweats. If the abscess is large there may bcdyspmra. The 
pus may burrow into tho abdomen, perforate through an intercostal space, or it 
majL-erode the sternum. Instances are on record in which the abscess has 
discharged into the trachea or (esophagus. Tn many eases, particularly of 
chronic abscess, the pus becomes inspissated and produce* no ill effect. Tho 
p hysical,S i g ns may be very indefinite. A pulsating and fluctuating tumor 
may appepr at the border of the sternum or at the sternal notch. The absence 
of the diastolic shock, and of tho expansile pulsation usually enables 

a correct diagnosis to be made. When in doubt a fine hypodermic needle may 
be inserted. 

(5) Indurative Mediastino-Pericarditis. —Harris lias reviewed (lie subject. 
In one form there is adherent pericardium and great increase m flic fibrous 
tiasHfa.flf-the-mediastmum; in another there is adherent pericardium with 
union to surrounding parts, but very little mediaslimtis; in a third (lie peri¬ 
cardium may be uninvolved. Tho disease is rare; of 22 eases 17 were in male*; 
only 2 were above thirty years of age. The symptoms are essentially those of 
thatform of adhesive pericardium which is associated with great hypertrophy 
and dilatation of the heart, and in which the patients present a picture of cya¬ 
nosis, dyspnoea, anasarca, etc. The pulsus paradoxus, described by Kussinaul, 
is not distinctive. Occasionally there is also a proliferative peritonitis. Medi¬ 
astinal friction is sometimes heard in patients with adhesive modiastiim-peri- 
carditis—dry, coarse, crackling rales heard along the sternum, particularly 
when tho arms are raised. 

(6) Miscellaneous Affections.—In Hare’s monograph there were 7 in¬ 
stances of fibroma, 11 cases of dermoid cyst, 8 cases of hydatid cyst, and 
cases of lipoma and gumma. 

(7) Emphysema of the Mediastinum.— Air in the cellular tissues of the 
mediastinum is met with in cases of trauma, and occasionally in filial cases 
of diphtheria and in whooping-cough. It may extend to tho subcutaneous 
tissues. Champneys has called attention to its frequency after tracheotomy, 
in which, he says, the conditions favoring the production arc dnMon of the 
deep fascia, obstruction in the air-passages, and inspiratory efforts. The deep 
fascia, he says, should not he raised from the trachea. It is oflcn associated 
with pneumothorax, and more often in rupture of the long without pneumo¬ 
thorax, the pleura remaining intact and the air dissecting it* way along the 
bronchi into the mediastinum and into the nock. The condition mhjius by no 
means uncommon. Angel Money found it in 1(> of 28 eases of tracheotomy, 
and in 2 of these pneumothorax also was present. 



SECTION VII. 


DISEASES OF THE KIDNEYS. 

I. MALFORMATIONS. 

Newman classifies the malformations of the kidney as follows: A. Displace- 
ments without mobility—(1) congenital displacement without deformity; 
(2) congenital displacement with deformity; (3) acquired displacements. 
B. Malformations of the kidney. I. Variations in number—(a) supernumer¬ 
ary kidney; (6) single kidney, congenital absence of one kidney, atrophy of 
one kidney; (c) absence of both kidneys. II. Variations.size 
—(a) general variations in form, lobulation, etc.; (b) hypertjophy of one 
kidney; (c) .fusio n .of two kidneys—horseshoe, kidney, sigmoid kidney, disk- 
Bhaped. kidney. Q f , Variations jn pelvis, meters, and, blood-vessels. 

The fused kidneys may form a large mass, which is often displaced, being 
either in an iliac fossa or in the middle line of the abdomen, or even in the 
pelvis. Under these circumstances it may be mistaken for a new growth. In 
Polk’s case tho organ was removed under the belief that it was a floating kid¬ 
ney. The patient lived eleven days, had complete anuria, and it was found 
post mortem that a single fused kidney had been removed. A second case of 
the same kind has been reported. 

n. MOVABLE KIDNEY. 

(Floating Kidney; Palpable Kidney; Ben mobilia; Nephroptosis.) 

The kidney is held in position by its fa tty ca psule, by the peritonsemn 
which passes in front of it, and by the blood-vessels. Normally the kidney 
is firmly fixed, but under certain circumstances one or the other organ, more 
rarely both, becom es movable. In very rare cases the kidney is surrounded, 
to a greater or less extent, by the peritoneum, and is anchored at the hiius 
by a mesonephron. Some would limit the term floating kidney to this con¬ 
dition. 

Movable kidney is almost al ways acquire d. It is m ore common in w omen. 
Of the 667 cases collected in the literature by Kuttner, 684 were in women 
and only 83 in men. It is more common on t he right that on tb&left side. 
Of 727 cases analyzed by this author, it occurred on the rig: T In 553 cases, on 
the left in 81, and on both sides in 93. The greater freque nc y of fl ie con¬ 
dition in women may be attributed to compression of the lower thoracic zone 
by JjghUacing, and, more important still, to the mUYatimi nf the abdominal 
walls which jfollaga- repeated pregnancies. This does not account for all the 
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cases, as movable kidney is by no means uncommon in nullipara;. Drummond 
believes that in a majority of the cases there is a congenitally relaxed condition 
of the peritoneal attachments. The condition has been met with in infants and 
ja^shildren.^Wasting of the fat about the kidney may be a cause in some in¬ 
stances. tTrauma and the lifting of heavy weights are occasionally factors in 
its production, j The kidney is sometimes dragged down by tumors. The 
greater frequency on'the right side is probably associated witli the position of 
the kidney just beneath the liver, and the depression to which the organ is 
subjected with each descent of the diaphragm in inspiration. 

And, lastly, movable kidney is met with in many cases which present that 
combination of neurasthenia with gastro-intcstinal disturbance which has been 
described by Glenard as entcroptosis (see p. 528). 

To d etermine the presence of a movable kidney the patient should be 
placed in the dorsal position, with the head moderately low and the abdomiual 
u mllu- i u laxed. The left hand is placed in the lumbar region behind the 
eleventh and twelfth ribs; the right hand in the hypochondriac region, in 
the nipple line, just under the edge of the liver. Bimanual palpation may 
detect the presence of a firm, rounded body just below the edge of the ribs. 
If nothing can be felt, the patient should be asked to draw a deep breath, when, 
if the organ is palpable, it is touched by the fingers of the right hand. Vari¬ 
ous grades of mobility may be recognized. It may be possible barely to feel 
the lower edge on deep palpation— pnl/mble kidney —or the organ may be so 
far displaced that on drawing the deepest breath the fingers of the right hand 
may be, in a thin person, slipped above the upper end of the organ, which can 
be readily held down, but can not be pushed below the level of the navel— 
movable kidney, t n a thir d group of cases the organ is freely movable, and 
may even be felt just above Pou part’s ligament, or in ay be in the middle line 
of the abdomen, or can even be pushed over beyond this point. To this the 


term floating kidney is appropriate. _ , 

The movable kidney is not painful on pressure, except when it is grasped 
very firmly, when there is a dull pain, or sometimes a sickening sensation. 
WYarntnaCimi 0 f the patient from behind may show a distinct flattening in the 
lumbar region on the side in which the kidney is mobile. 

Symptoms. —In a large majority of cases there are no symptoms, and if 
detected accidentally it is well not to let the patient know of its presence. Far 
too much stress has been laid upon the condition of late years.»In other in- 
staaeee-there is pain in the lumbar region or a sense of dragging and discom¬ 
fort, or there may beantercostal neuralgia. In a large group the symptoms 
are those ofmeurasthenia with dyspeptic disturbance, gin women the hysterical 
symptoms may be marked, and in men various grades of hypochondriasis. 
The gastric disturbance is usually a form of nervous dyspepsia. Dilatation 
of the stomach has been observed, owing, as suggested by Bartels, to F rw “ u ™ 
the dislocated kidney upon the duodenum. This view has bee"- “W 0 ™? 
Oser/Landau, and Ewald. On the other hand, Litton holds ^ th ® d . d 
tion of the stomach is the cause of the mobility of the kidney and he found 
in 4Qjaaae8 of depression and dilatation of the stomach 2 -m 

cation of the kidney on the right side. The association, howeve^vntha 
depressed stomach to certainly common in women.* , 

quant Some writers have described pressure upon the gall-ducts, with jeon 


44 



666 


DISEASES OF THE KIDNEYS. 


dice, but this is very rare. Ficcal accumulation and oven obstruction may be 
associated with the displaced organ. 

Dieti/s Crises. —In floating kidney there are attacks characterized bj 
Severe abdominal pain, chilis, nausea, vomiting, fever, and collapse. The 
symptoms were first described by Dietl in 1864, and a more wide-spread knowl¬ 
edge of their occurrence in connection with this condition is desirable. My 
attention was called to them in 1880 by Palmer Howard in the case of a stout 
lady, who suffered repeatedly with the most severe attacks of abdominal pain 
and vomiting, which constantly required morphia. A tumor was discovered 
a little to the right of the navel, and the diagnosis of probable neoplasm was 
concurred in by Flint (Sr.) and Gaillard Thomas. The patient lost weight 
rapidly, became emaciated, and in the spring of 1881 again went to New 
York, where she saw Van Buron, who diagnosed a floating kidney and said 
that these paroxysms were associated with it in a gouty person. He cut off all 
stimulants, reassured the lady that she had no cancer, and from that time she 
rapidly recovered, and the attacks have been few and far between. In this 
patient any overindulgence in eating or in drinking is still liable to be fol¬ 
lowed by a very severe attack. These attacks may also be mistaken for renal 
colic, and the operation of nephrotomy has been performed. 

In.jjthet instances the attacks of pain may be thought to be due to in¬ 
testinal disease or to recurring appendicitis. The cause of these paroxysmal 
attacks is not quite clear. Dietl thought they were due to strangulation of the 
kidney or to twists or kinks in the renal vessels due to the extreme mobility. 
During the attacks the urine is sometimes high-colored and contains an excess 
of uric acid or of the oxalates. It is stated, too, that blood or pus may be 
present The kidney may be tender, swollen, and less freely movable. Cheyne 
describes intermittent hsematuria in this condition. 

Intermittent hydronephrosis is sometimes associated with movable kidney. 
Three cases are reported in my Lectures on Abdominal Tumors. In two the 
condition has been completely relieved by a well-adapted pad and belt; in the 
third, attacks recur at long intervals. 

The diagnosis is rarely doubtful, as the shape of the organ is usually 
distinctive and the mobility marked. Tumors of the gall-bladder, ovarian 
growths, and tumors of the bowels may in rare instances be confounded with it. 

Treatment. —The kidney has been extirpated in many instances, but the 
operation is not without risk, and there have been several fatal cases. Stitch¬ 
ing of the kidney—nephrorrhaphy—as recommended by Hahn, is the most 
suitable procedure, and relief is afforded in many cases by the operation, 
though not in all. Treatment designed to increase fat-formation often helps 
to hold the kidney in place. In the neurasthenic cases a prolonged rest treat¬ 
ment is indicated. 

In many instances the' greatest relief is experienced from a bandage and 
pad. It should be applied in the morning, with the patient in the dorsal or 
knee-breast position, and she should be taught how to push up the kidney! An 
air pad may be used if the organ is sensitive. In other cases a broad bandage 
well padded in the lower abdominal zone pushes up the intestines and makes 
them act as a support. In the attacks of severe colic morphia ia required. 
When dependent, as seems sometimes the case, upon an excess of uric acid or 
the oxalates, the diet must be carefully regulated. 
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HI. OEROULATOEY DISTURBANCES. 

Normally the secretion of urine is accomplished by tlie muiutcunnco of 
a certain blood-pressure within tho glomeruli and by tho activity of the renal 
epithelium. Bowman’s views on this question have been generally accepted, 
and the watery elements are held to bo tillered from tho glomeruli; the umount 
depending on the rapidity and the pressure of the blood-current; the quality, 
j whether normal or abnormal, depending upon the condition of the capillary 
■ and glomerular epithelium; while the greater portion of tho solid ingredients 
are excreted by the epithelium of the convoluted tubules. Tho integrity of the 
epithelium covering the capillary tufts within Bowman’s capsule is essential to 
the production of a normal urine. If under any circumstances their nutrition 
fails, as when, for example, the rapidity of the blood-current is lowered, so that 
they are deprived of the necessary amount of oxygen, tho material which filters 
through is no longer normal (i. e., water), but contains serum albumin. Cohn- 
heim has shown that the renal epithelium is extremely sensitive to circulatory 
changes, and that compression of the renal artery for only a few minutes 
causes serious disturbance. 

The circulation of the kidney is remarkably iniluenced by reflex stimuli 
coming from the skin. Exposure to cold causes heightened blood-pressure 
withim'fEelddneys and increased secretion of urine. Bradford has shown that 
after excision of portions of the kidney, to as much as one-third of the total 
weight, there is a remarkable increase in the flow of urine. 

Congestion of the Kidneys.—(1) Active Congestion; Hvi’bk.*mia.— 
Acute congestion of the kidney is met with in the early stage of nephritis, 
whether due to cold or to the action of poisons and severe irritants. Turpen¬ 
tine, cubebs, cantharides, and copaiba are all stated to cause extreme hyper- 
Eemia of the organ. The most typical congestion of the kidney which we see 
post mortem is that in the early stage of acute Bright’s disease, when the organ 
may be large, soft, of a dark color, and on section blood drips from it freely. 

It has been held that in all the acute fevers the kidneys are congested, 
and that this explained the scanty, high-colored, and often albuminous urine. 
On the other band, by Boy’s oncometer, Walter Mendelson has shown that 
the kidney in acute fever is in a state of extreme anamiia, small, pale, and 
bloodless; and that this antemia, increasing with the pyrexia and interfering 
with the nutrition of the glomerular epithelium, accounts for the scanty, dark- 
colored urine of fever and for the presence of albumin. In the prolonged 
fevers, however, it is probable that relaxation of the arteries again takes place. 
Certainly it is rare to find post mortem such a condition of the kidney as is 
described by Mendelson. On the contrary, tho kidney of fever is commonly 
swollen, the blood-vessels are congested, and the cortex frequently shows traces 
of cloudy swelling. However, the circulatory disturbances in acute fevers are 
probably less important than the irritative effects of either the specific agens 
of the disease or the products produced in their growth or in the a e me * 
olism of the tissues. The urine is diminished in amount, and may contain 

much of the former and few of the latter. 
iOHANTCAT, HVPERABMIA.--This is found in 
:t or lnng, with impeded circulation, and as 
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a result of pressure upon the renal reins by tumors, the pregnant uterus, or 
ascitic fluid. In the cardiac kidney, as it is called, the cyanotic .induration 
associated with chronic heart-disease, the organs are enlarged and firm, the 
fcapsule strips off, as a rule, readily, the cortex is of a deep red color, and the 
pyramids of a purple red. The section is coarse-looking, the substance is very 
firm, and resists cutting and tearing. The interstitial tissue is increased, and 
there is a small-celled infiltration between the tubules. Here and there the 
Malpighian tufts havejjecoma sclerosed. The blood-vessels are usually thick¬ 
ened, and there may be moTe or less granular, fatty, or hyaline changes in the 
epithelium of the tubules. The condition is indeed & diffuse nephritis. The 
urine is usually reduced, is of high specific gravity, and contains more or less 
albumin. Hyaline tube-casts and blood-corpuscles are not uncommon. In 
some cases (over half) with macroscopically no signs of chronic or acute 
nephritis the urinary features lead to the diagnosis of acute nephritis 
(Emerson). In uncomplicated cases of the cyanotic induration uraemia is 
rare. On tlfe other hand, in the cardiac cases with extensive arterio-sclerosis, 
the kidneys are more involved and the renal function is likely to be disturbed. 


IV. ANOMALIES 07 THE URINARY SECRETION. 

1. Amwia. 

Total suppression of urine occurs under the following conditions: 

(1) As an event in the intense congestion of acute nephritis. For a time 
no urine may be formed; more often the amount is greatly reduced. 

(2) More commonly complete anuria is seen in subjects of renal stone, 
fragments of which block both ureters; or as in a case recently reported by 
Monod the calculus blocked the only' kidney, the other being represented by a 
shell of tissue. Sir William Roberts calls the condition ‘’latent uraemia.” 
There may be very little discomfort, and the symptoms are very unlike those 
of ordinary uraemia. Convulsions occurred in only 6 of 41 cases (Hertcr); 
headache in only 6; vomiting in only 12. Consciousness is retained; the pupils 
are usually contracted; the temperature may be low; there are twitchings and 
perhaps occasional vomiting. Of 41 cases in the literature, 35 occurred in 
males. Of 36 cases in which there was absolute anuria, in 11 the condition 
lasted more than four days, in 18 cases from seven to fourteen days, and in 
7 cases longer than fourteen days (Herter). 

(3) Cases occur occasionally in which the suppression is prerenal. The 
following are among the more important conditions with which this form of 
anuria may be associated (Hensley): Fevers and inflammations; acute poison¬ 
ing by phosphorus, lead, and turpentine; in the collapse after severe injuries 
or after operations, or, indeed, after the passing of a catheter; in the collapse 
stage of cholera and yellow fever; and, lastly, there is an hysterical anuria, of 
which Charcot reports a case in which the suppression lasted for eleven days. 
Bailey reports the case of a young girl, aged eleven, inmate of an orphan 
asylum, who passed no urine from October 10th to December 12th (when 8 
ounces were withdrawn), and again from this date to March 1st! The ques¬ 
tion of hysterical deception was considered in the case. 

A patient may live for from ten days to two weeks with complete sup 
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presrion. In Polk’s case, in which the only kidney was removed, the patient. 
lived eleven days. It is remarkable that in many instances there are no toxic 
features. Adams reports a case of recovery after nineteen days of suppression. 

In the obstructive cases surgical interference should be resorted to. In 
the. non-obstructive cases, particularly when due to extreme congestion of 
the kidney, cupping over the loins, hot applications, free purging, and sweat¬ 
ing with pilocarpine and hot air are indicated. When the secretion is once 
started diuretin often acts well. Large hot irrigations, with normal salt solu¬ 
tion, with Kemp’s double-current rectal tubes, should lie tried, as they are 
stated to stimulate the activity of the kidneys in a remarkable way. 


2. Haimatuhia. /■' 

Etiology. —The .following division may be made of the causes of hsema- 
tnria: 

(1) fiaunBiT. Diseases. —The malignant forms of the acute specific fevers. 

Occasionally in leukaemia luematuria occurs. » 

(2) Renal Causes.—A cute congestion and inflammation, as in .Bright’s 
disease, o~Hie'effect of Joxic agents, such as turpentine, carbolic acid, and 
canjEatides. When the carbolic spray was in use many surgeons suffered from 
luematuria in consequence of this poison. Renal infarction, as in ulcerative 
endocarditis. New growths, in which the bleeding is usually profuse. Imiuber- 
culosis at the onset, when the papilla; are involved, there may Ik; bleeding. 
SlonainJhe.kidney is a frequent cause. Parasites: The Filaria sanguinis horn- 
i nyt an d the Bilharzia cause a form of luematuria met with in the tropics. 
The'echinococcus is rarely associated with haemorrhage. It is sometimes met 
with jrufloating kidney. 

Unilateral renal hamaluria has been described by Senator, Lshrier, and 
others. The cases are not uncommon, as 48 cases have been tabulated by 
Eshner. In nearly all the diagnosis of calculus or neoplasm had been made 
Iu 16 cases nothing was found at operation. Displacement was present in 6 
cases, alteration in the pelvis of the kidney in 9, other destructive lesions of 
the kidney in 11. The condition has been termed by Senator renal hemophilia, 
but_ittnal “ PpiatflxW as suggested by Gull, is a more appropMtatenn. 

(3) Affections of the Uulvaby Passages.— Stone »n the ureter, tumor 
or ulceration of the bladder, the presence of a calculus, parasites, and, very 
rarely, ruptured veins in tin? bladder. Bleeding from the urethra o™"- 
ally occurs in gonorrhoea and as a result of the lodgment o a cu ui us. 

ring hematuria may be an early symptom in enlarged pros a n. 

JL U a. nd, vita t.-r „i tta m* F*», nf wluvh Savvry ami 
Nash report a remarkable ease and have collected 49 others rom 
It would be difficult to recognize the condition from stone. 

(AF.Teachatism.—I njuries may produce bleedmg from ™ 

urinary passages. By a fall or blow on the back the kidney may 
andthis may be followed bv very free bleeding; less commonly the 
from injury of the bladder or of the prostate. Blood Slls 

frequently due to injury by the passage of a catheter, o 
Transient hematuria Mows all operations on t ® ^ section on 

The malarial hematuria has already been considered in 
paludiam. 
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Diagnosis. —The diagnosis of luematuria is usually easy. The color of (tie 
urine varies from a light smoky to a bright red, or it may have a dark poriur 
color. Examined with the microscope, the blood-corpuscles are readily recog¬ 
nized, either plainly visible and retaining their color, in which case they are 
usually crenated, or simply as shadows. In ammoniacal urine or urines of 
low specific gravity the haemoglobin is rapidly dissolved from the corpuscles, 
but in normal urine they remain for many hours unchanged. 

It is important to distinguish between blood coming from the bladder 
and from the kidneys, though this is not always easy. From the bladder the 
blood may be found only with the last portions of urine, or only at the ler- 
mination of micturition. In haamorrhage from the kidneys the blood and urine 
are intimately mixed. Clots are more commonly found in the blood from the 
kidneys, and may form moulds of the pelvis or of the ureter. When the scat 
of the bleeding is in the bladder, on washing out this organ, the water is more 
or less blood-tinged; but af the source of the bleeding is higher, the water 
comes away clear. In many instances it is difficult to settle the question by 
the examination of the urine alone, and the symptoms and the physical signs 
must also be taken into account. Cystoscopic examination of the bladder, pay¬ 
ing especial attention to the urine flowing from each ureteral orifice, and 
catheterization of the ureters are aids in the diagnosis of doubtful cases. 

3. Hemoglobinuria. 

This, condition is characterized by the presence of blood-pigment in the 
UQfle. The blood-cells are either absent or in insignificant numbers. The 
colflring matter is not haematin, as indicated by the old name, hcematinurin, 
nor in reality always haemoglobin, but it is m o st, fr eq u e n tly -methsemoglobin. 
Tha urine has a red or brownish-red, sometimes quite black color, and usually 
deposits a very heavy brownish sediment. When the haemoglobin occurs only in 
small quantities, it may give a lake or smoky color to the urine. Microscopical 
examination shows the presence of granular pigment, sometimes fragments of 
blflflkdisks, epithelium, and very often darkly pigmented urates. The .urine 
is albuminous The number of Ted blood-corpuscles bears no proportion 
whatever to the intensity of the color of the urine. Examined spectroscop¬ 
ically, there are either the two absorption bands of oxyheemoglobin, which is 
rare, or, more commonly, there are the three absorption bands 6i methamo- 
globin, of which the one in the red near C is characteristic. Two clinical 
groups •may be distinguished. 

(1) Toxic Hemoglobinuria.—This is caused by poisons which produce 
rapid dissolution of the blood-corpuscles, such as potassium chlorate in large 
doses, pyrogallic acid, carbolic acid, arseniuretted hydrogen, carbon monoxide, 
naphthol, and muscarine; also the poisons of scarlet fever, yellow fever, typhoid 
fever, malaria, and syphilis. According to Bastianelli, haemoglobinuria due 
to the administration of quinine never occurs excepting in patients who arc 
suffering or'who have recently suffered from malarial fever. It has also fol¬ 
lowed severe bums. Exposure to excessive cold and violent muscular exertion 
are stated to produce hcemoglobinuria. A most remarkable toxic form occurs 
in horses, coming on with great suddenness and associated with paresis of the 
hind legs. Death may occur in a few hours or a few days. The animals arf 
attacked only after bring stalled for some days and then taken out and driven 
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particularly in cold weather. The form of lmmioglohinuna from cold and 
exertion is extremely rare. No instance of it, e\en in association with frost¬ 
bites, came under my observation in Canada. Blood transfused from one 
mammal into another causes dissolution of the corpuscles with the, produc¬ 
tion of haemoglobinuria; and, lastly, there is the epidemic hwmoglobinuria of 
the new-horn, associated with jaundice, cyanosis, and nervous symptoms. 

(2) Paroxysmal Hsemoglobinuna.—This rare disease is characterized by 
the occasional passage of bloody urine, in which the coloring matter only is 
present. It is more frequent in males than in females, and occurs chiefly in 
adults. It seems specially associated with cold and exertion, and has often 
been brought on, in a susceptible person, by the use of a cold foot-bath. Par¬ 
oxysmal hffimoglobinuria has been found, too, in persons subject to the vari¬ 
ous forms of Raynaud’s disease. Many regard the relation lietween those two 
affections as extremely close; some hold that, they are manifestations of one 
and the same disorder. Druitt, the author of the well-known Surgical Vade- 
mecum, has given a graphic description of his sufferings, which lasted for many 
years, and were accompanied with local asphyxia and local syncope. The 
connection, however, is not very common. In only one of the cases of Ray¬ 
naud’s disease which I have seen was paroxysmal huunoglobinuria present, and 
in it epileptic attacks occurred at the same time. The relation of the disease 
to malaria has been considered. 

The attacks may come on suddenly after exposure to cold or us a result 
of mental or bodily exhaustion. They may be preceded by chills and pyrexia. 
In other instances the temperature is subnormal. There may be vomiting and 
diarrhoea. Pain in the lumbar region is not uncommon. The lucmoglobinuria 
rarely persists for more than a day or two—sometimes, indeed, not for a day. 
There are instances in which, even in the course of a single day, there have 
been two or three paroxysms, ami in the intervals clear urine has been passed. 
Jaundice has been present in a number of cases. The cases are rarely if ever 
fatal. 

The essential pathology of the disease is unknown, and-it .is. difficult to 
f orm ^ tftpnry which will meet all the facts—particularly the relation with Ray¬ 
naud’s disease, which is rightly regarded as a vaso-motor disorder. Increased 
haemolysis and solution of the hamioglobin in tho blood-scrum (haunoglobi- 
naetnia) predates, in each instance, the appearance of the coloring matter in tho 
urine. A full discussion of the subject is to lie found in F. Chvostek s mono¬ 


graph. Blanc regards it as distinctly nervous in origin. 

Treatment.-4-1 n all forms of haunaturia rest is essential. In that produced 
' by renal calculi the recumbent posture may suffice to cheek the bleeding, lull 
doses of a qduto of lead and opium should be tried, then ergot, gallic and 
tan nin acid and the dilute sulphuric acid. ‘'The oil of turpentine, which is 
sometimes recommended, is a risky remedy in haunaturia. hxtr. 
virgin, and e xtr hy drastis canad. are also recommended, (.old may be applied 
to the ,loins or dry cups in the lumbar region.- Incision of the kidney has 
cured the so-called renal epistaxis. , 

TEeTreatment of paroxysmal hfcmoglobinuna is unsatisfactory. Amyl 
"'trite will sometimes cut short or prevent an attack (Chvostek) Durugt e 
Paroxysm the patient should be kept warm and given hot <lr '" k "; 
recommended in large doses, on the supposition—as yet unwarranted that the 
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disease is specially, connected with malaria. If there is a syphilitic history, 
iodide of potassium in full doses may be tried. In a warm climate the attacks 
are much less frequent. 

4. Albuminueia. 

“ Reasons drawn from the urine are as brittle as the urinal ” is a dictum of 
Thomas Fuller peculiarly appropriate in connection with this subject. 

The presence of albumin in the urine, formerly regarded as indicative of 
Bright’s disease, is now recognized as occurring under many circumstances 
without the existence of serious organic change in the kidney. Two groups 
of cases may be recognized—those in which the kidneys show no coarse lesions, 
and those in which there are evident anatomical changes. 

Albuminuria without Coarse Renal Lesions. —(a) Functional, so-called 
Physiological Albuminuria.— In a normal condition of the kidney only 
the water and the salts are allowed to pass from the blood. When albuminous 
substances transude there is probably disturbance in the nutrition of the epi¬ 
thelium of the capillaries of the tuft, or of the cells surrounding the glome¬ 
rulus. This statement is still, however, in dispute, and Senator and others 
hold that there is a physiological albuminuria which may followt muscular 
work, the ingestion of food rich in albumin, violent emotions,4cold bathing, 
and dyspepsia. But on one point all agree, that the cause must be some¬ 
thing unusual and excessive, as an unusually hard tramp, a football match, 
a race, etc. The presence of albumin in the urine, in any form and under 
any circumstance, may be regarded as indicative of change in the renal or 
glomerular epithelium, a change, however, which may be transient, slight, amt 
unimportant, depending upon variations in the circulation or upon the irri¬ 
tating effects of substances taken with the food or temporarily present, as in 
febrile states. 

Albuminuria of adnlespence and -oynlin albuminuria in which the albu¬ 
min is present onty at certain times during the day — irthogtritir albuminuria 
—are interesting forms. A majority of the cases occur in young persons— 
boys more commonly than girls—and the condition is often discovered acci¬ 
dentally. These are often the children of neurotic parents, and have well- 
marked vasomotor instability. Some cases last only during saberty, Borne 
throughout life. Erlanger and Hooker have shown that the flpimin is ex¬ 
creted only during periods with low pulse pressure (difference between the 
diastolic and systolic pressures). The urine, as a rule, contains only a very 
small amount of albumin, but in some instances large quantities are present. 
The most striking feature is the variability. It may be absent in the morn¬ 
ing and present only* after exertion; or it may be greatly increased after 
taking food, particularly proteids. Even the change to the upright position 
(qrthogtatic) may suffice to cause it, and in such cases there may be tension on 
the renal veins by increase of the lumbar curve, since it has been shown that a 
spinal jacket will prevent the appearance of the albumin. The quantity of 
urine may be but little, if at all, increased) the specific gravity is usually nor¬ 
mal, and the color may be high. Occasionally hyaline casts may be found) 
and in some instances there has been transient glycosuria. As a rule, the pulse 
is not of high tension and the second aortic sound is not accentuated. 

Various forms of this affection have been recognised by writers, suet 
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aa neurotic, dietetic, cyclic, intermittent, and paroxysmal—names which indi¬ 
cate the characters of the different varieties. A large proportion of the cases 
get well after the condition has persisted for a variable period. This in itself 
is an evidence that the changes, whatever their nature, arc transient and slight. 
In these instances the albumin exists in small quantity, tube-casts are rarely 
present, and the arterial tension is not increased. In a second group tho albu¬ 
min is more persistent, the amount is larger, though it may vary from day 
to day, and the pulse tension is increased. In such instances the 'per¬ 
sistent albuminuria probably indicates actual organic chango in the kidney. 

(&) Febrile Albuminuria. —Pyrexia, by whatever cause produced, may 
cause slight albuminuria. The presence of the albumin is due to slight 
changes in the glomeruli induced by the fever, such as cloudy swelling, which 
JSa&not he regarded as an organic lesion. It is extremely common, occurring 
in pfieumonia (in about 70 per cent of our cases), diphtheria, typhoid fever 
(abo|lt60 per cent of our cases), malaria, especially the anstivo-autumnal type, 
awfc even in the fever of acute tonsillitis. The amount of albumin is slight, 
and it usually disappears from the urino with the cessation of the fever. 
Hyaline and even epithelial casts accompany the condition. 

(c) ELemio Changes. —Purpura, scurvy, chronic poisoning by lead or 
mercury,'syphilis, leukaemia, and profound ameinia may be associated with 
slight albuminuria. Abnormal ingredients in tho blood, such as bile-pigment 
and sugar, may cause the passage of small amounts of albumin. 

, The transient albuminuria of pregnancy may belong to this ha-mic group, 
although in a majority of such cases there are changes in the renal tissue. 
Albumin may be found sometimes after the inhalation of ether or chloroform._ 

(d) Nervous System.— Albuminuria occurs in certain affections of the 
nervous system. This so-called neurotic albuminuria is seen after aniepilcptic 
seizure and in-apoplexy, tetanus, tjxophthalmic goitre, and injuries of the head. 

Albuminuria with Definite lesions of the Urinary Organs.— (g), Clongcs- 
tioiL.flf.ihe, kidney, either active, such as follows exposure to cold and is asso¬ 
ciated with the early stages of nepbvitis, or passive, due to obstructed outflow 
in disease of the heart or lungs, or to pressure on the renal vems by the preg¬ 


nant, uterus, or tumors. j- 

(h) Or ganic disease of the kidneys—acqte and chrome Brights disease, 
amyloidandWtdty'degcneration, suppurative nephritis, and tumors. 

" [^Tffcctions of tho pelvis, ureters, and bladder, when associated with 


the formation of pus. . ,.. ._, 

Teiti for Albumin.—Both morning and evening urine should lie examined, 
and in doubtful cases at least three specimens. ILturbid, the urine should be 
fitted, though turbidity from the urates is of no moment, since it disappears 

“ ZilSlSS ™ ™ i, bow 1. . t*t* - ■ Sftt- 

acid » then added H a A»dinc» «j™£> 
ing, it may be due to phosphates, which arc dissolved on the addition of an 
a °id. Persistence of the cloudiness indicates albumin. ^ +v e 

BsOeFsJut.-A small quantity of fuming nitric acid - poJ"* tto 

test-tube, andwith a pipette the urine is allowed to ]h J . • Dre8en t 

upon the add. At the line of junction of the two fli^s, if albumin i. present, 
a white r£t ia formed. This contact method is trustworthy, and, for the 
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routine clinical work, is probably the most satisfactory. A diffused haze, due 
to mucin (nucleo-albumin), is sometimes, seen just above ^he white ring of 
albumin; and. in very concentrated urines, or after the taking of balsamic 
remedies, a slight cloudiness may be due to urates or uric acid, which clears 
on heating or warming. A ..colore d... ring at the junction of tire acid and the 
uripe is due to. the oxidation of the coloring matters in the ui'rne. 

and .Acetic-acid Test. —Fill an orti marv tc»t- 
tube half full of urine, anjl add 5 or 6 cc. of potassium-ferrocyan Ae solution 
(1 in 20). Thoroughly mix the urine and reagent and add 10 to 16V drops of 
acetic acid. If albumin, be present, a cloudiness varying in degrem accord¬ 
ing to the amount of albumin will be produced. This is a very \ reliable 
test, as it precipitates all forms of albumin, acid and alkaline, but (foes not 
precipitate mucin, peptones, phosphates, urates, vegetable alkaloids, Nae^he 
pine acids. 

Sir William Roberts strongly recommends the magnesium-nitric test. One 
volume of strong nitric acid is mixed with five volumes of the saturated solu¬ 
tion of sulphate of magnesium. This is used in the same‘way as the nitric 
acid in Heller’s test 

Picric acid, introduced by George Johnson, is a delicate and useful test 
for albumin. A saturated solution is used and employed as in the contact 
method. It has been urged against this test that it throws down the mucin, 
peptones, and certain vegetable alkaloids, but these are dissolved by heat. 

For minute traces of albumin the trichloracetic acid may be used, or Mil¬ 
lard’s fluid, which is extremely delicate and consists of glacial carbolic.acid 
(96 per cent), 2 drachms; pure acetic acid, 7 drachms; liquor potassae, 2 ounces 
*6 drachms. 

A quantitative estimate of the albumin can be made by means of Eabacb's 
tube, but the rough method of heating and boiling a certain quantity of 
acidulated urine in a test-tube and allowing it to stand, is often employed. 
The depth of deposit can then be compared with the whole amount of urine, 
and the proportion is expressed as a mere trace, almost solid—one-fourth, one- 
half, and so on. This, of course, does not give an accurate indication of the 
proportion of albumin in the total quantity of urine. For the more elabo¬ 
rate methods the reader is referred to the works on urinalysis. 

The above tests refer entirely to serum-albumin. Other albuminous sub¬ 
stances occur, such as albumose, serum-globulin, peptones, and hemi-albunioe 
or propeton. They are not of much clinical importance. 

Albumosuria. —Traces of albumoses are found in the urine in many febrile 
diseases, as pneumonia, and in chronic suppuration, and have little clinical 
significance. 

Myelopathio Albumosuria, “ Kohle r’s disease .” is char a ct wis edhy multi¬ 
p le myelo mata with persistent excretion of what is known' as the Bence-Jo m* 
body, » proteid discovered by him in 1848. There are between thirty-five and 
forty cs*es on record (Anders and Boston, Lancet, 1903; Parkes Weber, M«I - 
Chir^pfans., vol. lxxxvi). Males above forty-yeara-ef age are usually affected. 
Afr^pence-Jones body doeSTHJt appear with other tumors of the bones. A* 
Egtft case which Lsaw with Hamburger, the persistent albumosuria may had 
Id the diagnosis of multiple myelomata before any bone tumors can be felt- 
The disease runs a fatal course. The simplest reaction i» white prscM- 
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tafe formed.Og. adding nitric acid to the urine; when boiled it disappears, to 
reappear, on cooling. As in one of Bradshaw’s cases, the urine may be of a 
milky white color when passed. 

Globulin rarely oecurs in the urine alone, but generally in association with 
serum-albumin. The latter is usually present in greater quantity, but in severe' 
organic renal disease and in diabetes Maguire has found that the projmrtion 
of globulin to albumin is often 2.5 to 1. Senator states that more globulin is 
present withthe lardaceous kidney than in other forms of nephritis. The 
clinical significance of globulin is the same as that of serum-albumin. 

Prognosis. —This depends, of course, entirely upon the cause. fFebrile 
albuminuria is transient, and in a majority of the eases depending upon 
haemic causes the condition disappears and leaves the kidneys intact. A trace 
of albumin in a man over forty, with or without, a few hyaline easts, is not 
of much significance, except as an indication that his kidneys, like his hair, 
are beginning to turn “ gray ” with age. In many instances the discovery is a 
positive advantage, as the man is made to realize, perhaps, for the first time 
that he has been living carelessly. I have discussed the question from this 
standpoint in a paper with the paradoxical title “ On the Advantages o'f a 
Trace of Albumin and a few Tube-casts in the Urine of Men over Fifty Years 
of Age” (N. Y. Med. Jour., vol. lxxiv). 

Thnjjersistence of a slight amount of albumin in young men without in¬ 
creased arterial tension is less serious, as even after continuing for years it 
may disappear. I have already spoken of the outlook in the so-called cyclic 
albuminuria. 

!■( P ractica lly in all cases the presence of albumin indicates a change of^ 
s ome sort, in the glomeruli, the nature, extent, and gravity of which it is" 
difficult-te estimate; so that other considerations, such as the presence of tube- 
casts, the existence of increased tension, the general condition of the patient, 
and the influence of digestion upon the albumin, must be carefully considered. 
S The physician is daily consulted as to the relation of albuminuria and 
Uf a AflnnTflTififl As his function is to protect the interests of the company, 
he should reject all cases in which albumin occurs in the urine. It is even 
doubtful if an exception should be made in young persons with transient 
albuminuria. Naturally, companies lay great stress upon the presence or 
absence of albumin, but in the most serious and fatal malady with which they 
have to deal—chronic interstitial nephritis—the albumin is often absent or 
transient, even when the disease is well developed. After the fortieth year, 
from a standpoint of life insurance, the state of the arteries and the blood 
pressure is far more important than the condition of the uri ne. 

With reference to the significance of albuminuria in adults, I quite agree 
with the following conclusions of F. C. Shattuck: . , 

(11 Renal albuminuria, as proved by the presence of both albumin and 
casts, is much more common in adults, quite apart from Bright s disease or 
any obvious source of renal irritation, than is generally suppose!. 

(21 The frequency increases steadily and progressively with advanCqj age. 

(3) This increase with age suggests the explanation that the albumt^gi% 

is often an indication of senile degeneration. , ., . 

(4) Though it can not be regarded as yet as absolutely proved, it is tugnqt 
Probable that faint traces of albumin and hyaline and finely granular dim 
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small diameter are often, especially in those past fifty years of age, of little 

no practical importance. 

B. C. Cabot’s studies also show that we have been laying altogether too 
inch stress on albumin and tube-casts as indicative of serious disease of the 
idneys. 

5. Pyuria {Pus in the Urine). 

Causes. — (1) Pyelitis and Pyelonephritis. —In largo abscesses of the 
idney, pyonephrosis, the pus may be intermittent, while in calculous and 
uberculous pyelitis the pyuria is usually continuous, though varying in in- 
ensity. In eases due to the colon or tubercle bacillus the urine is acid, in 
hose due to the proteus bacillus alkaline, while in the staphylococcus cases 
he urine is either less acid than normal, or alkaline. In the pyelitis and 
ayglpnephritis following cystitis the urine is alkaline or acid, depending upon 
he infecting micro-organism; more mucus, frequent micturition, and a pre¬ 
vious bladder history are aids in diagnosis. 

(2) CvaTinq.—The urine-is usually acid, especially in women, since the 
cokabacillus is a very common cause of these infections. The, pus and mucus 
are, mare ropy, and triple phosphate crystals are found in the freshly passed 
urine in the alkaline infections. 

(3) Uret hritis. particularly gonorrhoea. The pus appears first, is in 
small quantities, and there are signs ofTocal inflammation. 

(IIJb. LEUCobbhqsa the quantity of pus is usually small, and large flakes 
of—vaginal epithelium are numerous. In doubtful cases, when leucorrhces 
is present, the urine should be withdrawn through a catheter. 

(5) Bupture of Abscesses into the Urinary Passages.— In such case 
as pelvic or perilyplitio-ahscess there have been previous symptoms of pn 
formation. A large amount is passed within a short time, then the discharg 
stops abruptly or rapidly diminishes within a few days. 

Pus gives to the urine a white or yellowish-white appearance. On settling 
the sediment is sometimes ropy, the supernatant fluid usually turbid. In cast 
due to urea-decomposing microbes (proteus bacillus, various staphylococci) tl 
odor may be ammoniacal even in fresh urine. Examination with the micr< 
scope reveals tho presence of a large number of pus-corpuscles, which at 
usually, when the pus comes from the bladder, well formed; the protoplas' 
is granular, and often shows many translucent processes. 

The only sediment likely to be confounded with pus is that of the pho 
phates; but it is whiter and less dense, and is distinguished immediately I 
microscopical examination or by the addition of acid. 

With the pus there is always more or less epithelium from the blaiW 
and pelves of the kidneys, but since in these situations the forms of cells a 
practically identical, they afford no information as to the locality from whi 
the pus has come. 

The treatment of pus in the urine is considered under the conditions 
which it occurs. 

6. Chylurla—Non-pahasitio. 

Phis is a rare affection, occurring in temperate regions and unassocia 
with the FOameriimimrftt. The urine is of an opaque white color; it res 
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ties milk closely, is occasionally mixed with blood (hsematochyluria), and 
sometimes coagulates info & ium, jelly-like mass. In other instances there 
g at the bottom of the vessel a loose clot which may be distinctly blood-tinged. 
Under the microscope the turbidity seems to lie caused by nujjerous minute 
g ranules —more rarely oil droplets similar to those of milk. In Montreal l 
made the dissection in a case of thirteen years’ duration and could find no 
trace of parasites (see Hertz, Med.-Chir. Soc. Trans., 1907). 


7. Lxthdeia (Lithcemia; Lithic-acid Diathesis). 

The general relations of uric acid have already been considered in speak¬ 
ing of gout. 

Ooouxrenoe in the Urine. —The uric acid occurs in combination chiefly 
with ammonium and sodium, forming the acid urates. In smaller quan¬ 
tities are the potassium, calcium, and lithium salts. The uric acid may be 
separated from its bases and crystallizes in rhombs or prisms, which arc usu¬ 
ally of a deep red color, owing to the staining of the urinary pigments. The 
sediment formed is granular and the groups of crystals look like grains of 
Cayenne pepper. It is very important not to mistake a de|>osit of uric acid 
for an excess. The deposition of numerous grains in the urine within n few 
hours after passing is more likely to be duo to conditions which diminish the 
solvent power than to increase in the quantity. Of the, .conditions which 
c apae precip itation of the uric acid Roberts gives the following: “ (1) High 
acidity; (2) poverty in mineral salts; (3) low pigmentation; and (t) high 
percentage of uric acid.” The grade of acidity is probably the most impor¬ 
tant element. 

In health the weight of uric acid excreted tears a fairly constant ratio to 
the weight of urea eliminated. According to von Noorden, the average ratio 
is 1 to 50, while the average ratio of the nitrogen of uric acid to the totnl 
nitrogen eliminated in the urine is 1 to 70. In several of the cases of gout in 
my wards Futcher found that in the intervals between the acute arthritic 
attacks the uric acid was reduced to a much greater extent than the urea, 
so that the ratio of the former to the latter often varied between 1 to 300 up 
to (in one case) 1 to 1,500, a return to about the normal proportions occurring 


during the acute attacks. 

Mare, common is the precipitation of amorphous urates, fo rming , t he so “ 
called brjck^dust.-oe-lateritious deposit, which has a pinkish color, due to 
the pjsaenoa-of urinary pigment. It is composed chiefly of the acid sodium 
urates. It occurs particularly in very acid urine of a high specific gravity. 
Arffie urates are more soluble in warm solutions, they frequently deposit as 
(he urine cools. Here, too, the deposition does not necessarily, indeed usually 
does not, mean an excessive excretion, but the existence of conditions favormg 

the deposit. , , 

Lithamia. —In addition to what has already been said under gout, wo may 
consider here the hypothetical condition known asjithsemia, or the une-acid 
diattms. Murchison introduced the term to designate certain symptoms due, 
as he supposed, to functional disturbance of the liver. Not only have his 
v icws been widely adopted, but, as is so often the case w cn we g 
to ttaSLl ™Lpta« ot a»«, the ....fato Ue^ .1 th« 

We SO multiplied that some authors attribute to this cause a considerable fro- 
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portion of the ailments affecting the various systems of the body. Thus one 
writer enumerates not fewer than forty-one separate morbid conditions asso¬ 
ciated with lithamia, and one of them astigmatism against the rule! From 
our lack of knowledge of the mode of formation and elimination of uric acid 
it is very evident that the physiology of the subject must be widely extended 
before we are in a position to draw safe conclusions. Thus it is by no moans 
sure that, as MjudUfiBQj^pposed, t he essential de fect i« a. fnnrft j y pnl dis- 
or derof the liver, disturbing the metabolism of the albuminous ingredients, nor 
is it at all certain that the only offending substance is uric acid. In the 
present imperfect state of knowledge it is impossible with any clearness to 
define the pathology of the so-called uric-acid diathesis. We may say that 
certain symptoms arise in connection with defective food or tissue metabolism, 
more particularly of the nitrogenous elements. D eficien t, oxidation is prob- 
aljJxJhfiJUPgt essential factor in the process, with the result of the formation 
of less readily soluble and less readily eliminated products of retrograde meta¬ 
morphosis. This faulty-metabolism if long continued may lead to gout, with 

g iic deposits in the joints, acute inflammations, and arterial and renal’ dis- 
. In a large group of cases the disturbed metabolism produces high ten 
in the arteries (probably as a direct sequence of interference with the 
capillary circulation) and ultimately degenerations in various tissues, par 
ticularly the scleroses. 

Overeating and overdrinking, when combined with deficient muscular ex 
ereise^tie nt the basis of this nutritional disturbance. The symptoms which 
are believed to characterize the uric-acid diathesis have already been briefh 
treated of under the section on irregular gout, and the question of diet ant 
"exercise has also been there considered. 

8. Oxaluria. 

The discovery of calcium-oxalate crystals in the urine by Donn6 in 183! 
led to the description of the so-called oxalio-acid- diathesis. It is claimed tha 
all the oxalic acid found in the urine is taken into the body with the fo<x 
(Dunlop). In health none, or only a trace, is formed in the body. Tli 
amount fluctuates with the quantity of food taken, and is usually below K 
milligrammes daily (H. Baldwin). It seems to be formed in the body whei 
there is an absence of free hydrochloric acid in the gastric juice, and ii 
connection with excessive fermentation in the intestines. It never forms . 
heavy deposit, but the crystals—usually octahedral, rarely d uiuh-bg ll-ahaoci 
—collect in the mucus-cloud and on the sides of the vessel. 

When in excess and present for any considerable time, the condition i 
known as oxaluria, the chief interest of which is in the fact that the crystal 
may be deposited before the urine is voided, and form a calculus. It is hob 
by many that there is a special diathesis associated with its presence in exces 
and manifested clinically by dyspepsia, particularly the nervous form L irnts 
bility, depression of spirits, lassitude, and sometimes marked hypochondriasi* 
There may be in addition neuralgic pains and the general symptoms of neufiu 
thenia. The local and general symptoms are probably dependent upon som 
disturbance of metabolism of which the oxaluria is one of the manifests 
tions. It is a feature also in many gouty persons, and in the condition calle 
lithsemia. 
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!l. •Cystinukia. 

Stadtbagen claims that normal urine does not contain cystin, though Bau¬ 
mann and Goldmann succeeded in separating it in very small quantities from 
healthy urine as a benzoyl compound. It is associated with elimination of 
diamines both in the faeces and urine. It is very rarely met with, and its 
chief interest is owing to the fact that it may form calculi, sometimes in large 
numbers. It is a sort of chemical malformation (Oarrod), and its presence 
has been determined in many members of the same family. The condition 
appears sometimes to be hereditary. As it contains sulphur, it is thought to 
be formed from the taurin of the bile. The colorless hexagonal crystals aro 
very characteristic in appearance, and yet uric acid may assume the same 
form. Cystin is soluble in ammonia and reprecipitated by acetic acid. 


10. PlIOSPITATPRlA. 

The phosphoric acid is excreted from the body in combination with potas¬ 
sium, sodium, calcium, and maguesium, forming two classes, the alkaline 
phosphates of sodium and potassium and the earthy phosphates of lime and 
magnesia. The amount of phosphoric acid (P s 0 5 ) excreted in the twenty- 
four hours varies, according to Ilammarsten, between 1 and 5 grammes, with 
an average of 8.5 grammes. It is derived mainly from the phosphoric acid 
takananJJisJspd, but also in part as a decomposition product from nuclein, 
protagon, and lecithin. Of the alkaline phosphates, those in combination with 
socKmuare the most abundant. The alkaline phosphates of the urine are 
morejduiadani than the earthy phosphates. 

O f tba Par ity phosphates, those of lime are abundant, of magnesium scanty. 
In urine which has undergone the ammoniacal fermentation, either inside 
or outside the body, there is in addition tho ammonio-magnesiuin or triple 
phosphate, which occurs in triangular prisms or in feathery or stellate crys¬ 
tals; hence tho term given to this form of sfcel lnr phospha te s . The -earthy 
phosphates-occur as a sediment in the urine when the alkalinity is due to a 
fixedalkali, or under certain circumstances the deposit may take place within 
the bladder, and then the phosphates are passed at the end of micturition as 
a whitish fluid, which is popularly confounded with spermatorrhma. Accent 
study of these eases with symptoms of neurasthenia and a phosphate sediment 
in the fresh urine would indicate an abnormality in the calcium metabolism, 
an absolute increase of this with a decrease of the phosphoric acid. I he cal¬ 
cium phosphate may be precipitated by heat and produce a cloudiness.which 
may be mistaken for albumin, but is at once dissolved u^n nudcnig the i n 
acid. This condition is very frequentJlLpfira n ns s uffer i n g from dyspepsia 
from TCRUtar of „T,v kind. The phosphates may be in great excess, rising in 
thTtS%Sm to from 7 to whme^the nmuml 

amount is not more than 2.5 grammes. And, lastly* the- P . 
deposited in urine which has undergone decomposition, m which. 

ammonia from the urea combines with the magnesium phosphateforming 

«»wpie ^Thi.iaauna.m a- 5-“irrssL 



680 


DISEASES OF THE KIDNEYS. 


that a deposit does not necessarily mean an excess, to determine which a 
careful analysis of the twenty-four hours’ secretion should Iks made. II h iN 
long been thought that there is a relation between the activity of the nme- 
tissues and the output of phosphoric acid; but the question can not yet be ion- 
sidered settled. The amount is increased in wasting diseases, such as phtlii- 
sis, acute yellow atrophy of the liver, leukemia, and severe anaemia, whereas 
it is diminished in'aeute diseases and during pregnancy. 

In a condition termed by Tessior, Ralfc, and others, phnsphatin fl isWa, 
there are polyuria, thirst, emaciation, and a great increase in the excretion 
of phosphates, which may be as much as from 7 to St .grammes in the dar. 
The urine is usually acid and free from Bugar; the patients are nervous; in 
some instances sugar has been present in the urine, and in others it subse¬ 
quently makes its appearance. 

11. Indioanubia. 

The substance in the urine which has received this name is the indoxyl- 
sulphate of potassium, in which form it appears in the urine and is color¬ 
less. When concentrated acids or strong oxidising agents are added to the 
urine, this substance is decomposed and the indigo set free. It is present only 
in small quantities in healthy urine. It is derived from the indol, a product 
formed in the intestine by the decomposition of the albumin under the influ¬ 
ence of bacteria. When absorbed, this is oxidized in the tissues to inflow I, 
which combines with the potassium sulphate, forming the above-named rub- 
stanco. 

The quantity of indican is diminished on a milk (and a Kefir) diet. It 
is increased in all wasting diseases, as carcinoma, and whenever., any large 
quantities of albuminous substances arc undergoing rapid decomposition,^ 
in the severer forms of peritonitis and empyema. It is not usually increased in 
constipation, although it may bo present in large amounts with no other dis¬ 
coverable cause, but is met with in ileus, particularly in obstruction of the 
small intestine. Indiean has occasionally been found in«ealeuli. Though, us 
a rule, the urine is colorless when passed, there are instances in which the 
decomposition has taken place within the body, and a blue color has Imhoi 
noticed immediately after the urine was voided. Sometimes, too, in alka¬ 
line urine on exposure there is a bluish film on the surface. Methylen e-blur, 
a coloring matter for candy, etc., must be excluded. * 

To test for indiean, place 4 or 5 cc. of nitric or hydrochloric acid in a 
test-tube; - boll, and 'add an equal quantity of urine. A bluish ring develops 
at the point of contact. Add 1 or 2 ec. of chloroform and shake the tot- 
tube; on separation the chloroform has a violet or bluish color due to the 
presence of indiean. Obermayer’s reagent is also good. 

12. Mblanueia. 

Black urine may be dark when passed or may become so later. In the 
following conditions melanuria may occur: (1). Jaundice. Only in very 
chronic cases of deeply bronzed icterus do we see the urine quite dark, due to 
the presence of large quantities of biliverdin. (2) Hematuria and hemo¬ 
globinuria. Here it is a matter of the exaggeration of the smoky tint due to 
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the presence of blood in various quantities. (:i) lla’uintoporphyriuuria, in 
which the-oolor ranges from a dark pink to blackness. The presence of the 
hiematoporphyrin is_due to the toxic action of sulphonal or its allies, and 
occurs when the drug has been taken for long periods. (4) Melunuria, in 
which the iifine has, as a rule, the normal color when passed, and on 
standing becomes black as ink. In some instances it is black 1 when passed. 
Melanuria of this type only occurs with the presence of melanotic tumors. 
(5) Alkaptonuria and ochrono sis. (See section on Alkaptonuria.) (<i) ln- 
dtcanuria. When rich in indoxyl sulphate the urine is brow n in color, or 
becomes so after standing, due to the oxidation products of indol. This is by 
far the most common cause of black urine, and in any disease leading to an 
abundant secretion of indican, as in intestinal obstruction, etc., black urine 
may be passed. As Garrod suggests, it is probable that the black urine in 
eases of tuberculosis is of an allied nature. (1) After certain articles of 
diet and drugs. Some dark-colored vegetable pigments, as black cherries 
and plums and bilberries, cause darkening of the urine. Resorcin may do the 
same. Carboluria is by no means uncommon, and was frequently seen in the 
days oflhe antiseptic spray. It has been ascribed to hydrochinone formed 
from phenol. Njipthalene, ercasote, and the salicylates may cau-e darken¬ 
ing of the urine, or even blackhSss. For a full consideration of the subject 
(/black urine, see A. E. Garrod, The Practitioner, March, limi. 


13. AuKArTONUBIA AND Ocll UONOSIS. 

“Alkaptonuria is not the manifestation of a disease, but is rather of the 
nature of an alternative course of metabolism, harmless and usually congen¬ 
ital and lifelong” (Garrod). Of 10 known examples, 1!) occurred in seven 
families, and several were the offspring of first cousins (Garrod). There arc 
two pointB of clinical interest. The alkapton urine reduces Folding's solution, 
and diabetes may lie suggested, but it does not ferment, and it is optically 
inactive. The linen may be stained by the urine, which in some cases is dark 
when passed. In 1800 Virchow recorded a case of blackening of the carti¬ 
lages and ligaments—ochronosis. Cases have since liecn described post mor¬ 
tem. In my cases the cartilages of the ear were blackened, the sclerotic* were 
stained a brownish-black color, and in one there was a Imtlerlly-sliaped paid, 
of ebony black pigmentation of the skin of the nose and cheeks. A chrome 
arthritis usually accompanies the condition, and in my eases (hrot a rs 
was a curious “goose-gait,” due to a bend in the lumbar region. 
and Meyer conclude that alkaptonuria is an anomaly of motalmliMii w 
eu rctionin" the urine of intermediate products. These arc aromatic 
iimiiogSntlMc and uroleucic acid, and originate from the destruction 
albuminous elements of the food and of the organs. 

14. PNBUMATUIIIA. 



Gas may be passed with the urine— . , . . , „ „„ 

O-After mechanical introduction of air in vesical irrigation or rysto- 

i( "|iic examination in the knee-elbow position. th t i - 

a-A.. result of the introduction of gas-forming organ-sms e " 

ration or other operation. Glycosuria has been present in a majority of tho 
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cases. Theyeast fungus, the colon bacillus^ and the bacillus ac|»gfiftes.,up- 
sulatus haveoeeh found. 

3. in cases of vesiccMmteric fistula. 

In gas production within the bladder the symptom s are those of a gold 
cystitis, with the passage of gas at the end of micturition, sometimes with" 
a loud sound.* The diagnosis is readily made by causing the patient to urinate 
in a bath or by plunging the end of the catheter under water.' 

15. Otheb Substances. 

T.rpnaiA —Fat in the urine, or lipuria, occu rs, according to Halliburton, 
first, without disease of the kidneys, as in excess of fat in the food, after the 
administration of cod-liver oil/ip,fat embolism occurring after fractures,,in 
the fatty degeneration in phosphorus poisoning^ in prolonged sxippuratign, as 
in phthisis and pyaemia/ ip, the lipaemia of diabetes mcliitus; secondl y, with dis¬ 
ease of the kidneys, as in the fatty stage of chronic Bright’s disease, in which 
fat casts are sometimes present, and, according to Ebstein, in pyonephrosis; 
ind, thirdly, in the affection known as chyluria. The urine is usually turbid, 
but there may be fat drops as well, and fatty crystals have been found. 

Libmuuubia is a term applied by von Jaksch to the condition in which 
there are volatile fatty acids in the urine, such as acetic, butyric, formic, and 
propionic acid. 

Acetonubia.— Yon Jaksch distinguishes the following fai-rp^ p| jathnlny- 
ical_aceiowiria:iThe febrile, the diabetic,'the acctonuria with certain forms 
of cancer, the forni,associated with inanition,, acctonuria in psychoses, anil 
the acetonuria which results from auto-intoxication. It is doubtful, howeu’r, 
whether the symptoms in these are really due to the acetone. It may be the 
substances from which this is formed, particularly the diacctic acid or the 
8-oxy-butyric acid. The odor of the acetone may be marked in the breath 
and evident in the urine. The tests have been given in the section on diabetes. 

Diacktio acid is probably never present in the urine in health. With 
a solution of ferric chloride it gives a Burgundy-red color. A similar reac¬ 
tion is given by acetic, formic, and oxy-butyric acids; it may be present in 
the urine of patients who are taking antipyrin, thallin, and the salicylates. 
Hammarsten states that if the reaction be due to the presence of diacetic acid, 
it will not be obtained in carrying out the test with a second specimen of urine 
which has been boiled and allowed to cool. The ethereal extract of the acidu¬ 
lated urine gives the reaction if diacetic acid be present, whereas the other 
substances which may be mistaken for diacetic acid are insoluble in ether. 

ft-oxY-BUTYRio acid is believed by Stodelmann, Kiilz, and Minkowski to 
be tHe cause of diabetic- coma. It is a product of the decomposition of the 
tissue albumins, and from it diacetic acid is readily formed by oxidation. Its 
tests have already been given. 

Qtaiaria and-glycosuria have already been considered under/jaundice and 

[digbstaa. 

Hjbma topobphybin occasionally occurs in the urine. It was first recog¬ 
nized by Hoppe-Seyler. Nencki and Sieler determined its exact formula, - 
the former demonstrated that the only chemical difference between htem " 1,1 
and htematoporphyrin is that the latter is simply hsematin free from iron, h 
has been found in the urine^in pulmonary tuberculosis, pleurisy with'effu- ,,u > 
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acute rheumatism, load poisoning and intestinal luemorrliages. This pjg- 
uieut has been found very frequently after tlie administration of sulphonal 
and sometimes imparts a very dark color to the urine. 


V. UBJEMIA. 

Definition. A toxaemia developing in (he course of nephritis or in con¬ 
ditions associated with amiria. The nature of the poison or poisons is as yet 
mtknown, whether they are the retained normal products or the products'of 
an abnormal metabolism. 

Theories of Uraemia.—Fl’he view most widely held is that uncmia is due to 

the accumulation in the blood of excrement it ions material—body poisons_ 

fliich should be thrown otr by the kidneys. “ If, however, from any cause. 

S organs make default, or if there be any prolonged obstruction to the 
Wt of urine, accumulation of some or of all the poisons takes place, and 
^ the characteristic symptoms are manifested, but the accumulation may be verv 
slo^ and the earlier symptoms, corresponding to the comparatively small 
dose of poison, may be very slight; yet they are in kind, though not. in degree, 
as indicative of uncmia as are the more alarming, which appear toward the 
end, and to which alone (he name uncmia is often given ”, (Carter). Herter 
and others have shown that the toxicity of the blood-serum in iinemie states is 
increased. The part played by urea itself, by the salts, and by the nitrogenous 
extractives has not been determined. 

• Another view is that uncmia depends on the products of an abnormal 
metabolism. Brown-Sequard suggested that the kidney lias an internal secre¬ 
tion, and it is urged that the symptoms of uncmia are due to its disturbance. 
Bradford’s experiments show that the kidneys do influence profoundly the 
metabolism of the tissues of the body, particularly of the muscles. If more than 
two-thirds of the total kidney weight he removed, there is an extraordinary 
increase in the production of urea and of the nitrogenous bodies of the ereatin 
class. He favors this view, hut acknowledges that we are si ill ignorant of the 
nature of the poison. From a careful study of (lie question, Hughes and 
Carter concluded that the poison was an albuminous product quite different 
from anything in normal urine. In Bradford's (ioulslonian Jxietures (18!)H) 
"ill be found a full discussion of the question. 

Traubc believed that the symptoms of uncmia, particularly the coma and 
convulsions, were due to localized oedema of the brain. 

Symptoms. —Clinically, we may recognize latent, acuta, and chronic forms 
"f uncmia. The latent form has been considered under the section on anuria. 
■U;ute^|jnemia may arise in any form of nephritis. Jt is more common in 
the pos^febrile varieties. Bradford thinks that it is specially associated with 
11 form of contracted white kidney in young subjects. Chronic forms of 
'uwmia are more frequent in the arterio-sclerotie and granular kidney. For 
convenience the symptoms of uncmia may bo described under cerebral, dysp- 
nmic, and gastro-intestinal manifestations. 

Among the Cerebral symptoms of uraemia may be described: 

(a) Mania .—This may come on abruptly in an individual who has shown 
no previous indications of mental trouble, and who may not be known to 
have Bright’s disease. In a remarkable case of this kind which came under 
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my observation the patient became suddenly maniacal and died in six days. 
Mgre commonly the delirium is less violent, but the phtient is noisy, talka¬ 
tive, restless, and sleepless. 

(&) Delusional Insanity (Folie Brightique). —Cases are by no means un¬ 
common, and excellent clinical reports have been issued on the subject, from 
several of the asylums, particularly by Bremer, Christian, and Aliee Bennett. 
Delusions of persecution are common. One of iny cases committed suicide by 
jumping out of a window. The condition is of interest medico-legally because 
of its bearing on testamentary capacity. Profound melancholia may also 
supervene. 

(c) Convulsions. —These may come oh unexpectedly or be preceded by 
pain in the head and restlessness. The attacks may be general and identical 

♦with those of ordinary epilepsy, though the initial cry may not be present. 
The.fits may recur rapidly, and in. the interval the patient is usually uncon¬ 
scious. Sometimes the temperature is elevated, but more frequently it is de¬ 
pressed, and may sink rapidly after the attack. Local or Jacksonian epilepsy 
may occur in most characteristic form in uraemia. A remarkable sequence of 
the convulsions is blindness —urwmic amaurosis —which may persist for sev¬ 
eral days. This, however, may occur apart from the convulsions. It usually 
passes off in a day or two. There are, as a rule, no ophthal moscopie*changw. 
Sometimes uraemic deafness supervenes, and is probably also a cerebral mani¬ 
festation. It may also occur in connection with persistent headache, nausea, 
and other ga stric sym ptoms. 

(d) Coma. —Unconsciousness invariably accompanies the general convul¬ 
sions, but a coma may develop gradually without any convulsive seizures. Fre- 
quently it is preceded by headache, and the patient gradually becomes dull 
and apathetic. In these cases there may have been no previous indications of 
renal disease, and unless the urine is examined the nature of the case may l« 
overlooked. Twitchinga of the muscles occur, particularly in the-faefijmd 
hands, but there are many cases of coma in which the muscles arc not involved. 
In some of these cases a condition of torpor persists for weeks or even months. 
The-ioague is usually fjuied and the breath very foul and heavy. 

( c ) Local-Palsies. —In the course of chronic Bright’s disease hemiplegia 
or monoplegia may come on spontaneously or follow a convulsion, and p<>-t 
mortem no gross lesions of the brain be found, but only a localized or diffused 
cedema. These cases, which are not very uncommon, may simulate almost every 
form of organic paralysis of cerebral origin. 

(J} Of other cerebral symptoms, headache is important. It is most 
of teg. .occipital-and extends to the neck. It may be an early feature and asso¬ 
ciated with giddiness. Other nervous symptoms of uraemia are intanaa-itailing 
of the skin, numbness and tingling in the fingers, and cramps in the muscles 
of the calves, particularly at night. An erythema may be present. 

Uremic dyspnoea is classified by Palmer Howard as follows: (1) Con- 
tmunus-dyspacea; (2) paroxysmal dyspnoea; (3) hoth typey alternating- anil 
(4) Gbeyae-Stokea breathing. The attacks of dyspnoea are most commonly 
nocturnal; the patient may sit up, gasp for breath, and evince as much di¬ 
tress as in true asthma. Occasionally the breathing is noisy and stridulou-- 
The Cheyne-Stokes type may persist for weeks, and is not necessarily associated 
with coma. I have Been it in a man who travelled over a hundred miles is 
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consult a physician. In another instance a patient, up and about, could when 
at meals feed himself only in the apnoea period. Though usually of serifctu 
omen and occurring with coma and other symptoms, recovery may follow 
even after persistence for weeks or even months. 

•The testinal manifestations of uremia often set in with abrupt¬ 

ness. Uncontrollable vomiting may come on and its cause be quite unrecog¬ 
nizable. A young married woman was admitted to my wards in the Montreal 
General Hospital with persistent vomiting of four or five days' dtirution. 
T&ftJltyiC. was slightly albuminous, but she had none of the usual signs of 
Uremia, and the case was not regarded as one of Bright’s disease. The vom- 
i ting persiste d and caused death. The post mortem showed extensive sclero¬ 
sis of feoth kidneys. The attacks may be preceded by nausea and may be asso-. ( 
dated with diarrhoea. In some instances the diarrhma may come on without 
the vomiting; sometimes it is profuse and associated with an intense catarrhal 
or even diphtheritic inflammation of the colon. 

A special ubcumic stomatitis has been described (Baric) in which the 
mucosa of the lips, gums, and tongue is swollen and erythematous. The suliva 
may be increased, and there is difficulty in swallowing and in mastication. 
Tiro tongue is usually very foul and the breath heavy and fetid. A cutaneous 
erythema may occur and a remarkable urea “ frost " on the skin. 

Fever is not uncommon in uremic states, and may occur with the acute 
nephritis, with the complications, and as a manifestation of the uremia itself 
(Stengel). 

Very many patients with chronic uremia succumb to what 1 have called 
terminal infections—acute peritonitis, pericarditis, pleurisy, meningitis, or 
endocarditis. 

Diagnosis.—Herter calls attention to the value of the clinical determina¬ 
tion of the urea in the blood (for which purpose only a few cubic centimetres 
are required) as an index of the degree of renal inadequacy, (tryoscopy, the 
electrical conductivity of blood and urine, also the methylene blue, potassium 
iodide, salicylic-acid tests have been employed in the hope of testing the func¬ 
tional ability of the kidneys. The result has been that while in some cases 
of uremia one finds the expected accumulation of urea and ions in the 
Wood, in others the kidneys are, judged by these tests, normal. In some 
cases of nephritis without any signs of uremia the kidneys are apparently 
ns insufficient as the worst uremia cases. In but 2 of 9f> casus could the urea 
determination have been of any value in predicting uremia, and equal drops 
in the urea occurred without this symptom (Emerson). 

It is still common to depend on the urea estimation as of service in fore¬ 
telling an uremia, but in the 96 cases of nephritis with uremia in iny wards 
in but 2 cases was it of any real value. 

Uremia may be confounded with: 

(a) Cerebra l lesions, such as haemo rrhag e, meningitis, or exes.tumor. In 
apoplexy," which is so commonly associated with kidney disease and stiff arte- 
ftesf’niff sudden.Jo 68 of consciousness, particularly if with convulsions, may 
^mutate"a uremic attack; but the.mode of onset, the existence of complete 
beiniplegia, with cni?j 1, g < it 0 deviation of the eyes, suggest hicrnorrhage. As 
already noted, there are cases of uremic hemiplegia or monoplegia which can 
not be separated from those of organic lesion and which post mortem show 
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no trace of coarse disease of the brain. I know of an instance in which a coin 
saltation was held upon the propriety of operation in a case of hemiplegia 
believed to be due to subdural haemorrhage which post mortem was shown to 
be uraemic. Indeed, in some of these cases it is quite impossible to distinguish 
between the two conditions. So, too, cases of meningitis, in a condition of. 
deep coma, with perhaps slight fever, furred tongue, but without localizing^ 
symptoms, may readily be confounded with uraemia. 

(b) With pertain infootipn^jareggAg Uraemia may persist for weeks or 
months and the patient lies in a condition of torpor or even unconsciousness, 
with a heavily coated, perhaps dry, tongue, muscular twitchings, a rapid, feeble 
pulse, with slight fever. This state not unnaturally suggests the existence of 
one of the infectious diseases. Cases of the kind are not uncommon, and I 
have known them to be mistaken for typhoid fever and for mili ary tnheronl osi- 

(c) Uraemic coma may be confounded with poisoning by alcohol or opium. 

opium poisoning the pupils Are contracted; in alcoholism they arqjnore 

commonly dilated. In urtemia they are not constant; they may be either 
widely dilated or of medium size. The examination of the eye-ground Should 
be made to determine the presence or absence of albuminuric retinitis. The 
urine should be drawn off and examined. The odor of the breath sometimes 
gives an important hint. 

The condition of the heart and arteries should also be taken into account. 
Sudden uraemic coma is more common in the chronic interstitial nephritis. 
The character of the delirium in alcoholism is sometimes important, and the 
coma is not so deep as in uraemia or opium poisoning. It may for a time Ik; 
impossible to determine whether the condition is due to uraemia, profound, 
alcoholism, or haemorrhage into the pons Varolii. 

And Jastly, in connection with sudden coma, it is to be remembered that 
insensibility may occur after prolonged muscular exertion, as after running 
a ten-mile race. In some instances unconsciousness has come on rapidly with 
stertorous breathing and dilated pupils. Cases have occurred under conditions 
in which sun-stroke could be excluded; and Poore, who reports a case in the 
Lancet (1894), considers that the condition is due to the too rapid accumu¬ 
lation of waste products in the blood, and to hyperpyrexia from suspension of 
sweating. 

The treatment will be considered under Chronic Bright’s Disease. 

VI. ACUTE BRIGHT'S DISEASE. 

Definition. —Acute diffuse nephritis, due to the action of cold or of toxic 
agents upon the kidneys. 

In all instances changes exist in the epithelial, vascular, and intertubular 
tissues, which vary in intensity in different forms; hence writers have de¬ 
scribed a tubular, a glomerular, and an acute interstitial nephritis. Delaliold 
recognizes acute ex udative and acute productive forms, the latter characterised 
by proliferation of the connective-tissue stroma and of the cells of the Mal¬ 
pighian tufts. 

Etiology. —The following are the principal causes of acute nephritis: 

(1) Cold. Exposure to cold and wet is one of the most common cam** 
It is particularly prone to follow exposure after a drinking-bout 
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(2) Tlic_pflitfOJUj of the specific fevers, particularly scarlet fever, less com¬ 
monly typhoid fover, measles, diphtheria, small-pox, chicken-pox. malaria, 
cholera, yellow fever, meningitis, and, very rarely, dysentery. Acute nephritis 
may be associated with syphilis and with acute tuberculosis, particularly the 
former, to which Bradford has recently called attention as an important cause. 
He suggests that many of the idiopathic cases and those ascribed to cold may 
be at syphilitic origin. It may also occur in scplicirmia and in acute ton¬ 
sillitis. In exudative erythema and the allied purpuric affections acute 
nephritis is not uncommon. Among 1,833 cases of malaria at the .Johns 
Hopkins Hospital there were 26 of nephritis (Thayer). 

(3) TJaxic agents, such as turpentine, cantharides, potassium chlorate, 
and earholic acid may cause an acute congestion which sometimes terminates 
in nephritis. Alcohol probably never excites an acute nephritis. 

(4) Pregnancy, in which the condition is thought by some to result from 
comprasaion-of the renal veins, although this is not yet finally settled. The 
condition may in reality be due to toxic products as yet undetermined. 

(fi) Acute nephritis occurs occasionally in connection with extensive lesions 
of the skin, as in bums or in chronic skin-diseases, and also after trauma. It 
may’follow operations on the kidney. 

Morbid Anatomy.—The kidneys may present to the naked eye in mild 
cases no evident alterations. When seen early in more severe forms the organs 
are congested, swollen, dark, and on section may drip blood. Bright’s original 
description is as follows: 

“ The kidneys . . . stripped easily out of their investing membrano, 
were large and less firm than they often are, of the darkest chocolate color, 
interspersed with a few white points, and a great number nearly black; and 
this, with a little tinge of rod in parts, gave the appearance of a polished fine¬ 
grained porphyry or greenstone. . . . On (section) these colors were found 
to pervade the whole cortical part; but the natural striated appearance was 
not lost, and the external part of each mass of tubuli was particularly dark 
... a very considerable quantity of blood oozed from the kidney, showing 
a most unusual accumulation in the organ.” 

In other instances the surface is pale and mottled, the capsule strips off 
readily, and the cortex is swollen, turbid, and of a grayish-red color, whilo 
the pyramids have an intense beefy-red tint. The glomeruli in some instances 
stand out plainly, being deeply swollen and congested; in other instances they 
arc pale. 

Histology.—The histology may be thus summarized: (a) Glomerular 
changes. In a majority of the cases of nephritis due to toxic agents, which 
reach the kidney through the blood-vessels, the tufts suffer first, and there is 
either an a cute in tracapillarv glomerulitis, in which the capillaries become 
(filed with pells and thrombi, or involvement of the epithelium of the tuft and 
of Bowman’s capsule, the cavity of which contains leucocytes and red blood- 
°°i puscles. Hyaline degeneration of the - contents and of the wall# of the 
oapillaries of the tuft is an extremely common event. Thesa processes are 
Perhaps best marked in scarlatinal nephritis. There may be proliferation 
»bont Bowman’s capsule. These changes interfere with the circulation in the 
tufts and seriously influence the nutrition of the tubular structures beyond 
them. 
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( b) The alterations in the tubular epithelium consist, in.rlnnilj’ NwaUuig. 

fatty_cliange, and hyalins d ii j. ."T 4 '"" In the convoluted tubules, ■ tin- 

accumulation of altered cells with leucocytes and blood-corpuscles causes tin- 
enlargement and swelling of the organ. The epithelial cells lose their 
striation, the nuclei are obscured, and hyaline droplets often accumulate in 
them. 

(c) Interstitial changes. In the milder forms a. nimpln inflammat ory 
exudate—scrum mixed with leucocytes and red blood-corpuscles—exists be¬ 
tween the tubules. In severer cases areas of small-celled infiltration occur 
about the capsules and between the convoluted tubes. These changes may 
bo wide-spread and uniform throughout the organs or more intense in certain 
regions. 

Councilman has described an acute interstitial nephritis occurring chiefly 
in children after fevers, characterised by the presence of cells similar to tho*p 
described by Unna as plasma cells. lie thinks that these cells are formed in 
other organs, chiefly the spleen and bone marrow, and are carried to the 
kidneys in the blood-current. 

Symptoms.—‘-The upset is usually sudden, and whs& the nephritis follows 
cjjg, dropsy may be noticed within twenty-four hours.' After fevers the onset 
is lesambiupt, but the patient gradually becomes pftle and a puffmcas.al the 
face or swelling of the ankles is first noticed. In child ren there may at the 
outset be-,convulsions. < Chilliness or rigors initiate the attack in a-limited 
number of cases. £pain in the back^-nauaea, and vomiting may bo present. 
Tlje fever is variable. Many cases in adults have no rise in temperature. In 
young children with nephritis from cold or scarlet fever the temperature may. 
for a few days, range from 101° to 103°. 

i .The most characteristic symptoms are the urinary^changes. There may 
at £rst be suppression •} more commonly the urine is scanty, hi ghly color ed, 
and contains blood, albumin, and tube-casts. The quantity is reduced and 
only 4 or 5 ounces may be passed in the twenty-four hours; the specific gia'- 
ity is high—1,025, or even more; the'color varies from a smoky to a deep 
porter color, but is seldom bright red. -On. standing there is a heavy deposit: 
microscopically there are blood--corpuscles, epithelium from the urinary. I'"- 
sages, and hyaline, blood, and epithelial tube-casts. The alb um i n is abundant, 
forming a curdy, thick precipitate. The largest amounts of albumin are seen 
in.the early acute nephritis of syphilis. In Hoffmann’s case this reached 
per cent. The totaL excretion of urea Ja. reduced, though the percentage i» 

high. . 

* Atuemia is an early and marked symptom. In cases of extensive, drop'.'- 
effusion may take place into the pleurae and pciitojjjBum. There are e.i-ej 
of scarlatinal nephritis in which the dropsy of.the extremities is trivial ."w 
effusion into the pleurae extensive. The lungs may become {edematous. •“ 
rafe"ca8es there is oe dema of the glottis! -.Epistaxis may occur oif^utano ms 
ecchymoses may develop in the course of the disease. 

’' The pulse may be hard, the tension increased, and the second sound m 
the aortic area accentuated. Occasionally dilatation of the heart comes on 
rapidly and may cause sudden death (Goodhart)XThe skiu.is.dry and it » ,a T 
be difficult to induce sweating. 

t 1 Uremic symptoms occur in a limited number of eases, either at the otK 
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with_6Bjipression, more commonly later in (lie disease./ Ocular changes are 
wt_ 80 _common in acute as in chronic Bright’s disease,-.but haanorrhagic 
retinitis may occur and occasionally papillitis. 

The course of acute Bright’s disease varies considerably. The description 
just given is of the form which most commonly follows cold or scarlet fever. 
In many of the febrile cases dropsy is not a prominent syjnptom, and the 
diagnosis rests rather with the examination of the urine. Moreover, the con¬ 
dition may be transient and less serious. In other cases, as in the acute 
nephritis of typhoid fever, there may be luematuria and pronounced signs of 
interference with the renal function. The most intense acute nephritis may 
exist without anasarca. 

In scarlatinal nephritis, in which the glomeruli are most seriously affected, 
suppression of the urine may be an early symptom, the <lro|isy is apt to lie 
extreme, and unemic manifestations are common. Acute Bright's disease in 
children, however, may set in very insidiously and lie associated with transient 
or slight oedema, and the symptoms may point rather to affection of the 
digestive system or to brain-disease. 

Diagnosis.—It is very im]iortant to liear in mind that the most serious 
involvement, of the kidneys may lie manifested only by slight ualema uf.tlie 
fggt or puffiness of the eyelids, without impairment of the general health. On 
the other hand from the urine alone a diagnosis can not lie made with cer¬ 
tainty since simple cloudy, swelling, and circulatory changes may cause a simi¬ 
lar condition of urine. The first indication of trouble may be a anemic con¬ 
vulsion. This is particularly the case in the acute nephritis of pregnancy, and 
it is a good rule for the practitioner, when engaged to at lend a case, invariably 
to ask that during the seventh and eighth months the urine should occasional!/’ 
be sent for examination. 

In nephritis from cold and in scarlet fever the symptoms arc usually 
marked and the diagnosis is rarely in doubt. Ah already mentioned, every 
case in which albumin is present must not be called acute Bright’s disease, 
not even if-tube-casta be present. Thus the common febrile albuminuria, 
although it represents the first link in the chain of events leading to acute 
Bright’s disease, should not be placed in the same category. 

There are occasional cases of acute Bright’s disease with anasarca, in 
which albumin is either absent or present only as a trace. This is a rare 
condition. Tube-casts arc usually found, and the absence of albumin is rarely 
permanent. The urine may be reduced in amount. 

The character of the casts is of use in the diagnosis of the form of 
Bright 1 *disease, but scarcely of such extreme value as has lieen slnted. Thus, 
the hyaline and granular-casts are common to all varieties. I The blood and 
.^epithelial casts, particularly those made up of leucocytes, are most common 
in the acute cases. 

Prognosis. —The outlook varies somewhat with the cause of the disease. 

' Recoveries in the form following exposure to cold are much more frequent 
than after scarlatinal nephritis. In younger children the mortality is high, 
amounting to at least one-third of the cases. Serious .synmtfljns are low 
arterial tension, the occurrence of uraemia, and effusion into the serous sacs. 
The persistence of the dropsy after the first month, intense pallor, and a large 
amount of albumin indicate the possibility of the disease tiecoming chronic. 

45 
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For some months after the disappearance of the dropsy there may be traces 
of albumin and a few tube-casts. • 

In a case of scarlatinal nephritis, if the progress is favorable, the dropsy 
diminishes in a week or ten days, the urine increases, the albumin lessens, 
and by the end of a month the dropsy has disappeared and-the urine is nearly 
free. IiLvery young children the course may be rapid, and I have known the 
urine to be free from albumin in the fourth week. Other cases are more 
insidious, and though the dropsy may disappear, the albumin persists in the 
urine, the antenna is marked, and the condition becomes chronic, or, after 
several recurrences of the dropsy, improves and complete recovery takes place. 

Treatment. —The patient should bain bed and there remain until all 
traces of the disease have disappeared. As sweating plays such an important 
part in the treatment, it is well, if possible, to accustom the patient to 
blankets. He should also be clad in thin Canton flannel. 

The diet should consist of milk or butter-milk, gruels made of arrow-root 
or oatmeal, barlfiyjwater, and, if necessary, beeliea and chicken broth. It is 
better, if possible, to confine the patient to a strictly milk diet. As. conva¬ 
lescence is established, bread and butter, lettuce, watercress, grapes, oranges, 
and other fruits may be given. Meats should be used very sparingly. As 
there is marked retention of the chlorides, which seem to bear a relation to the 
dropsy, salt should be withheld. 

The patient should drink freely of alkaline mineral waters, ordinary water, 
or lemonade. The fluids keep the kidneys flushed and wash out the debrit 
from the tubes. A useful drink is a drachm of cream of tartar in a pint of 
boiling water, to which may be added the juice of half a lemon and a little 
iugar. Taken when cold, this is a pleasant and satisfactory diluent drink. 

No remedies, so far as known, control directly the changes which are going 
on in the kidneys. The indications are: (1) To give the excretory function of 
the kidney rest by utilizing tie skin and the bowels, in the hope that tin* 
natural processes may be sufficient to effect a cure; (2) to meet the symptoms 
as they arise. 

In a case of scarlet fever it may occasionally be possible to avert an attack, 
the premonitory symptoms of which are marked increase in the arterial tension 
and the presence of blood coloring matter in the urine (Mahomed). An 
active saline cathartic may'completely relieve this condition. 

At JJje onset, when there is pain in the bach or hsematuria, the Tuque! in 
cautery or the dry or wet cups give relief. The last should not be used in 
children. - Warm poultices are often grateful. In cases which set in ; *with 
suppression of urine, these measures should be adopted, and in addition the 
hot-bath with subsequent pack, copious diluents, and a free-purge. The dropsy 
is best treated by hydrotherapy—eitlmr the hot bath, the wet pack, or the 
hahair bath. In children the wet pack is usually satisfactory. It is applied 
by wringing a blanket out of hot water, wrapping the child in it, covering thw 
with a dry blanket, and, then with a rubber cloth. In this the child may 
remain for an hour. It may be repeated daily. In the case of adults, the 
hot-air bath or the vapor bath may be conveniently given by allowing the 
vapor or air to pass from a funnel beneath the bed-clothes, which are raised 
on a low cradle. More efficient, as a rule, is a hot bath'of from fifteen or 
twenty minutes, after which the patient is wrapped in blankets. The sweating 
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produced by these measures is usually profuse, rarely exhausting, and in a 
majority of cases the dropsy can in this way be relieved. There are somo 
cases, however, in which the skin does not respond to the baths, and if the 
symptoms are serious, particularly if unemia supervenes, jaboraudi or its 
active principle, pilocarpine, may be list’d. The latter may be given hypoder¬ 
mically, in doses of from a sixth to an eighth of a gram in adults, and from a 
twentieth to a twelfth of a grain in children of from two to ten years. 

The bowels should be kept ojien by a morning saline purge; in children the 
fluid magnesia is readily taken; in adults the sulphate of magne-ia may lie 
given by Hay’s method, in concentrated form, in the morning, before anything 
is taken into the stomach. In Bright's disease it not infrequently causes 
vomiting. The compound powder of jalap, in half-drachm doses, or. if neces¬ 
sary, claterium may be used. If the dropsy is not extreme, the urine not very 
concentrated, and uraunie symptoms are not present, the Isiwels should lie kept, 
loose without active purgation. 1 f these measures fail to reduce the dropsy and 
it has become extreme, tbe skin may be punctured with a lancet or drained 
by a small silver canula (Southey’s tube), which is inserted heneatli it. A 
fine aspirator needle may he used, and (lie fluid allowed to drain through a 
piece of long, narrow rubber tubing into a vessel beneath the bed. UL.tliu. 
d yspno ea is marked, owing to pressure of fluid in the phmraf.yi-piralioii should 
lie performed. In rare instances the ascites is extreme and may reqmrif para¬ 
centesis, or a Southey's tube may he inserted and the thud gradually withdrawn. 

( If uraemic convulsions occur, the intensity of the paroxysms may ho limited 
by the use of chloroform; to an adult a pilocarpine injection should he at 
once given, and from a robust, strong man 20 ounces of blood may Ik* with¬ 
drawn. "In children the loins may be di v cupped, the wet pack u-ed, and £ 
brisk purgative given. Bromide of potassium and chloral sometimes prove 
useful. 

may he relieved by ice and by restricting the amount of fowl. 
Drop doges of creasote, iodine, and carbolic acid may he given, llie dilute 
hydrocyanic acid with bismuth is often effectual. 

_ The question of the use of diuretics in acute Bright’s disease-is not yet 
settled Thg^hest (diuretic, after all, is water, which may he taken freely 
with the citrate of potash or the benzoate of soda, salts which are held to favor 
tbe conversion of the urates into less irritating and more easily excreted com¬ 
pounds. thiyif»1 is and strophanti)us are useful diuretics, and may be employed* 
witkrut risk when the arterial tension is low and the cardiac impulse is not 
forerole. I have never seen any injurious effeets from their employment after 
the early symptoms had lessened in intensity. 

< 'I, For. the .persistent albuminuria, T agree with ltoborts and Ho-onstem thut 
we hive na-wmedy of the slightest va%. Nothing indicates more clearly our 
helplessness in controlling kidney metabolism than inability to meet this com- 
mep symptom. Astringents, alkalies, nitroglycerin, and mercury have been 
recommended. * -in 

For the antenna always associated with acute Bright’s disease iron should 
bejanployed. It should not be given until the acute symptoms have subsided. 
In the adult it may be used in the form of the perchloride in increasing doses, 
as convalescence proceeds. In children, the syrup of the iodide of iron or the 
syrupy of the phosphate of iron are better preparations. Tyson'has recently 
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urged caution in the too free use of iron in kidney disease. The dilatation of 
the heart is beet treated with digitalis, strophanthus, and strychnia. 

In the convalescence from acute Bright’s disease, care should be taken to 
guard the patient against cold. ’The diet should still consist chiefly of milk 
and^return t o mixe d food should be gradual.; A change of air is often bene¬ 
ficial, particularly^"residence in a warm, equable climate. 

VH CHRONIC BRIGHT’S DISEASE. 

Here, too, in all forms we deal with a diffuse process, involving epithelial, 
interstitial, and glomerular tissues. Clinically two groups are recognized— 
(a) the chronic parenchymatous nephritis, which follows the acute attack or 
comes on insidiously, is characterized byimarked drops y, and post-mortem by 
the large white kidney. In the later stages of this process the kidney may bo 
smaller—a condition known as the small-while kidney; ( b ) chronic, inter¬ 
stitial nephritis, in whiclv dropsy is not commons and thouardio-yascular 
changes arc pronounced. Delafteld recognizes a chronic diffuse nephritis with 
exudation and a chronic productive diffuse nephritis without exudation, the 
latter corresponding to the contracted kidney of authors. 

The amyloid kidney is usuallypoken of as a variety of Bright’s disuse, 
but in reality it is a degcneration^iich may accompany any form of nephritis. 

1. Chronic Parenchymatous Nephritis 

^Chronic Desquamative and Chronic Tubal Nephritis; Chronic Diffuse 
Nephritis with Exudation). 

t Etiology.—In many cases the disease) follows the acute nephritis-of cold, 
scarlet fever, or pregnancy. More frequently than is usually stated the disease 
has an insidious onset and-occurs independently of any acute attack. The 
fgrers may play an important role in certain of these cases. Rosenstein, Bar- 
iRs, and. in this country, I. E. Atkinson and Thayer have laid special stress 
upon amalaria. as a cause. The use of, alcohol is believed to lead to this form of 
nephritis..4 In chronic mppuration, syphilis and tuberculosis the diffuse paren¬ 
chymatous nephritis is not uncommon, and is usually associated with amylojd 
disease. f-Males are rather mare subject to the.affection than females. It i- 
met with most commonly in young adults, and is by no means infrequent in 
children as a sequence of scarlatinal nephritis. 

Morbid Anatomy.—Several varieties of this form have been recognized. 
The large white kidney of Wilks, in which the organ is enlarged, the capsule 
is thin, and the surface white with the stellate veins injected is not very com¬ 
mon in America. £-~fki seat ion the cortex is-swollen and yellowish-white inoolor, 
and often presents opaque areas. ^The pyramids may be deeply congested. On 
.-microseopieal examination it is seen that the epithelium i& granular and fgjtv. 
and the tubules of the cortex are distended, and contain tube-casts. Hyaline 
changes are also present in the epithelial cells. The glomeruli are large, the 
capsules thickened, the capillaries show hyaline changes, and the epithelium 
of the tuft and of the capsule is extensively altered. The interstitial tissue i- 
everywhere increased, though not to an extreme degree. I have had in my 
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wards but 30 such cases with autopsy. Tito average weight of both kidneys was 
420 grammes, the heaviest 580 grammes. 

The second variety of this form results from the gradual increase in the 
connective tissue and the subsequent shrinkage, forming what is called the 
!_smalLwhite kidney or tjie pale granular kidney. It is doubtful whether this 
" is always preceded by the large white kidnev. Some observers Jiold that it may 
be a primary independent form. The capsule is thickened and tin* surface is 
mngfi and granular. On section tho resistance is greatly increased, the cortex 
is reduced and presents numerous opaque white or whitish-yellow foci, con¬ 
sisting of accumulations of fatty epithelium in the convoluted tubules. 'Phis 
combination of contracted kidney with the areas of marked fatly degeneration 
has given the name of small granular fatty kidney to this form. The inter¬ 
stitial changes are marked, many of the glomeruli are destroyed, the degenera¬ 
tion of epithelium in the convoluted tubules is wide-spread, and the arteries 
are greatly thickened. 

Belonging to this chronic tubal nephritis is a variety known as the chronic 
hemorrhagic ncphrilii, in which the organs arc enlarged, yellowish-white in 
color, and in the cortex are many brownish-red areas, due to luomorrliage into 
and about the tubes. In other respects the changes are identical with those in 
thp^arge white kidney. 

Of. changes in the other organs the lAt marked are thickening of tho 
blood-vessels and hypertrophy of the left hart. 

Symptoms.— (Following an acute nephritis, the disease may present, in a 
modified way, the symptoms of that affection. In many eases it sets in 
insidiously, and after ari attack of dyspepsia or a jiermd of failing health and 
loss of strength the patient becomes pale, and pullinuss of (lie eyelids or swblleff 
feet are-noticed in tlie morning. 

The' symptoms arc as follows: The urine is, as a rule, diminished in quan¬ 
tity, averaging 500 cc., often scanty. It has a dirty-yellow, sometimes smoky* 
color, and is turbid from the presence of urates. On standing, a heavy sedi¬ 
ment falls, in which are found numerous tube-casts of various forms and sines, 
hyaline, both large and small, epithelial, granular, and fatly easts. Leuco¬ 
cytes are abundant; red blood-corpuscles are frequently met with, and epi¬ 
thelium from the kidneys and pelves. The albumin is abundant and may be 
from 4 to 6 per cent. It is more abundant in the urine passed during the day. 
Tho specific gravity may bo high in tho early stages—from 1.020 to 1.025, even 
1.04(1—though in the later stages it is lower. 'The urea is always reduced in 
quantity. As the case improves from 5 to 0 litres a day may be voided. 

; Dropsy is a marked and obstinate symptom of this form of Height’s dis¬ 
ease. AThc face is pale and putfy, and in the morning the eyelids are (ede¬ 
matous.- The anasarca is general, and there fnay be involvement of tho serous 
sacs. In these chronic cases associated with large white kidney there is often a 
distinctive appearance in the face; the complexion is pasty, the pallor marked, 
and the eyelids arc oedematous. The dropsy is peculiarly obstinate. Uraunic 
symptoms arc common, though convulsions arc perhaps less frequent than in 
the interstitial nephritis. 

The.teasion of the pulse is usually increased.; the vessels ultimately become 
stiff and the heart hypertrophied, though there ftre instances of this form of 
nephritis in which the heart is not enlajfgcd. The aortic second sonnd is 
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ign ill mi Ini 7 Bfltumbdrangea, though lea&irequent than in the ehronie inter¬ 
stitial nephritis, occur in a considerable number of cases. 

Gastro-intestinal symptoms are common. Vomiting is frequently a dis¬ 
tressing and sqrious symptom, and diarrhoea jnay bo profuse. Ulceration of 
the colon may occur and prove fatal. 

It is sometimes impossible to determine, even by the most careful exami¬ 
nation of the urine or by analysis of the symptoms, whether the condition of 
the kidney is that of the large white or of the small white form. In casesi 
however, which have lasted for several years, with the progressive increase in 
the renal connective tissue and the cardio-vascular changes, the clinical picture 
may approach, in certain respects, that of the contracted kidney. The urine 
is .increased, with low specific gravity. It is often turbid, may contain trace* 
of blood, the tube-casts are numerous and of every variety of form and size, 
and the albumin is abundant. Dropsy is usually present, though not so 
extensive as in the early stages. 

Prognosis.—The prognosis is extremely grave. In a case which has per¬ 
sisted for more than a year recovery rarely takes place. Death is caused either 
by greatjeffusion with oedema of the lungs,iby unemia, or by'secondary inflam¬ 
mation of the serous membranes. Occasionally in children, even when the 
lisease has persisted for two years, the symptoms disappear and recovery takes 
dace. 

Treatment.—Essentially the same treatment should be carried out as in 
acute Bright’s disease. Milk or butter-milk should constitute for a time the 
chief article of food. Later more food may be allowed, oysters, fresh vege¬ 
tables, and fruit. The dropsy should be treated by the hot baths, and a salt- 
free diet. Iron preparations should be given when there is marked antemia. 
It is to be remembered that the pallor of the face may not be a good index of 
the blood condition. The acetate of potash, digitalis, and diuretin are useful 
in increasing the flow of urine. Basham’s mixture given in plenty of water 
will be found beneficial. 

2. Chronic Interstitial Nephritis 

(Contracted Kidney; Granular Kidney; Cirrhosis of the Kidney; Gouty Kid¬ 
ney; Renal Sclerosis). 

Sclerosis of the kidney is met with (g) as a sequence of the large-white 
kidney, forming the so-called pale granular or secondary contracted kidnev: 
(5) as an indepen dent primary affection; (c) as a sequence of arterio-sclcrosi*. 

Etiology.-^The primary form is chronic from the outset, and is a_slou. 
cr e epin g degeneration of the kidney substance—in many respects only an 
anticipation of the gradual changes which take place in the organ in extreme 
old age. In many cases no satisfactory cause can be assigned. In others there 
We hereditary influences, as in the remarkable family studied by Dickinson, 
in which a pronounced tendency to chronic Bright’s disease occurred in four 
generations, i Families in which the arteries tend to degenerate early are mom 
prone to interstitial nephritis, fc Syphilis is held by some to be a cause, ami 
possibly in Some cases the mercurial treatment ^Sloohol probably plays an 
important part, particularly in conjunction with other factors. Among the 
better classes in America chronic BrigTit’s disease is very common, and is, 1 
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believe, caused more frequently by£ overeating than by excesses in alcohol. 
Some believe excessive use of meat is injurious, since it increases the mate¬ 
rials out of which uric acid is formal, liy many a functional disorder of the 
liver, leading to lithaimia, is regarded as the most efficient factor. It is quite 
possible that in persons who habitually eat and drink too much the work 
thrown upon this organ is excessive, and the elaboration of certain materials 
is so defective that in their excretion from the general circulation they irritate 
the kidneys. Actual, gout, which in England is a common ciiiim' of inter¬ 
stitial nephritis, is not an important factor here. Lead, as is well known, may 
produce renal sclerosis. For a full discussion on the etiology and varieties of 
renal cirrhosis the student is referred to the work of S. West. 

Artcrio-sclarutic Form .—Bv far the most common form in America is 
secondary to arterio-sclerosis. Tlw-kulneys are not. much, if at all, coni racial, 
very hard, red, and show patches of cortical atropln. Jl is seen in men uyer 
f orty who have worked hard, eaten freely, and taken alcohol to excess. They 
are conspicuous victims of the ‘‘ strenuous life.” the incessant tension of which 
is felt first in the arteries. After forty in men of this class nothing is more 
salutary than to experience the shock brought by the knowledge of the pres¬ 
ence of albumin and tube-casts in the urine. The associated cardio-vascular 
changes are of varying degrees of intensity, and upon them, not upon the renal 
condition, does the outlook depend. 

Morbid Anatomy.—-The contracted kidneys are small, and together may 
1 weigh no more than an ounce and a half. Of IT I cases of chronic interstitial 
nephritis (white kidney) from my wards, with autopsy, in 75) cases the com¬ 
bined weight of kidneys xvas oxer 300 grammes; in 57 cases, 300-300 
grammes; 30 cases, 150-200 grammes; and below 150 grammes, 8 cases. Of 
the arteno-selerotic form til per cent weighed over 300 grammes and but (> 
per cent below 200 grammes. Unilateral nephritis is excessively rare, not 
occurring once in the series, a striking contrast to Edebohl’s figures, 9 of 72 
cases in which the operation of stripping the capsule was performed. The 
c apsule is. thick and adherent; the surface of the organ irregular and cov¬ 
ered xvith small nodules, which have given to it the name of granular kidney. 
In stripping olf the capsule, portions of the kidney substance are removal. 
Small cysts are frequently seen on the surface. The color is usually reddish, 
often a very dark red. On section the substance is tough and resists cutting; 
the cortex is thin and may measure no more than a couple of millimetres. 
The pyramids are less wastal. The small arteries are greatly thickened and 
stand out prominently. The fat about the pelvis is greatly increased. Bright’s 
original description is as follows; 

The kidney is quite rough and scabrous to the touch externally, 
and is seen to rise in numerous projections not much exceeding a large pin’s 
head, yellow, red, and purplish. The form of the kidney n often inclined to 
lie lobulated, the feel is hard, and on making an incision the texture is found 
approaching to semi-cartilaginous firmness, giving great resistance to the 
knife. The tubular portions arc observal to lie drawn near to the surface of 
the organ, with less interstitial deposit than in the last variety ... the 
.kidney ... (is usually) ... of a purplish gray tinge.” 

Microscopically there i8 seen a marked increase in the connective tissue and 
degeneration and atrophy of the secreting structures, glomerular and tubal, 
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the former predominating and giving the main characters to the lesion. The 
following are the most important changes: 

( 4 ) 4ft_inc][e^ m thfi JJ)i:oiM elements,, widely distributed throughout the 
.organ , but more advanced in the. cortex, particularly in the tissue between the 
medullary rays. In the pyramids the distribution of new growth is less patchy 
and msiediffus?. In the early stages of the process there is a small-celled infil¬ 
tration between the tubes and around the glomeruli, and finally this becomes 
fibrillated and is seen encircling the tubules and Bowman’s capsules, around 
the latter often forming concentric layers. 

(]l) T ha ehangaa in the glomeruli are striking, and in advanced cases a 
very considerable-.number of them have undergone complete atrophy and are 
represented a& densely encapsulated hyaline structure!?. The atrophy is partly 
due to changes in the capillary walls and multiplication of cells between the 
loops, partly to extensive hyaline degeneration, and in part, no doubt, to the 
alterations in the afferent vessels. The normal glomeruli usually show some 
thickening of the capsule and increase-in the cells of the tufts. 

(c) .The.-tubules show changes in the epithelium, which vary a good deal 
in different localities. Whore -the connective-tissue growth is most advanced 
they, are greatly, atrophied and the epithelium may be represented by small 
onbiaal. cells. In other instances the epithelium has entirely disappeared. 
On the other hand, in the regions represented by the projecting granules the 
tubules are usually dilated, and the epithelium shows hyaline, fatty, and granu¬ 
lar changes. Very many of them contain dark masses of epithelial debris and 
tube-easts. In the interstitial tissue and in the tubules there may be pigment¬ 
ary changes due to hsemorrhage. The dilatation of the tubules may reach an 
“extreme grade, forming definite cysts. 

(jl) The arteries show an advanced sclerosis. The intima is greatly thick¬ 
ened and thero are changes in the adventitia and in the media, consisting m 
increase in the thickness due to proliferation of the connective tissue, in the 
latter coat at the expense of the muscular elements. 

The view most generally entertained at present is that the essential lesion 
is in the secreting tissues of the tubules and the glomeruli, and that the 
connective-tissue overgrowth is secondary to this. Greenfield holds that the 
.-primary change is in most instances in the glomeruli, to which both the degen- 
! eraElon'In the epithelium of the convoluted tubules and the increase in the 
intertubular connective tissue are secondary. 

Associated with contracted kidney are general arterio-sclerosis and hyper¬ 
trophy of the heart. The changes in the arteries have already been described 
in the section on arterio-sclerosis. TheJjypertrophy of the heart is QQgstant, 
and .the enlargement may roach an extreme grade. Variations depend, no 
doubt, in part upon the extent of the diffuse arterial degeneration, but there 
are instances in which the term cqr bovinum may be applied to the enlarged 
organ. In suoh cases the hypertrophy is not confined to the left ventricle, but 
involves the entire heart. The explanation of this has been much discussed. 
It was at first held to be due to the increased work thrown upon the organ 
in driving the impure blood through the capillary system. Basing his opinion 
upon the supposed muscular increase in the smaller arteries, Johnson regarded 
it as an effort to overcome a sort of stop-cock action of these vessels, which, 
under the Influence of the irritating ingredient in the blood, contracted and 
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increased greatly the peripheral resistance. Trauhe. believed that the oblitera¬ 
tion of a large number of capillary territories in the kidney materially raised 
the arterial pressure, and in this way led to the hypertrophy of the heart; an 
additional factor, he thought, was the diminished excretion of water, which 
also heightened the pressure within the blood-vessels. 

With our present knowledge the most satisfactory explanation is that given 
by Cqfcfflheim, which is thus clearly and succinctly put by Fngge 1 [e gives 
reasons for thinking that the activity of the circulation through the kidneys 
at any moment—in other words, the state of the smaller renal arteries ns 
regards contraction or dilatation—depends not (as in the case of (lie tissues 
generally) upon the need of those organs for blood, hut solely upon the amount 
of material for the urinary secretion that the circulatory lluid happens then 
to contain. This suggestion has hearings . . . upon the development of 
hypertrophy in one kidney when the other has been entirely destroyed. But. 
another consequence deducible from it is that when parts of both kidneys have 
undergone atrophy, the blood-flow to the parts that remain must, <uteris pari- 
lus, be as great as it would have been to the whole of the organs if they had 
been intact. But in order that such a quantity of blood should pass through the 
restricted capillary area now open to it, an excessive pressure must obviously' 
be necessary. This can be brought to bear only by the exertion ol more than 
the normal degree of force on the part of the left ventricle, combined with 
the maintenance of a corresponding resistance in all other districts of the 
arterial system. And so one can account at once for the high arterial pressure 
and for the cardio-vascular changes that are secondary to it.’’ \\. 1’. Herring- 
ham in a recent study of the subject concludes that the cardiac hypertrophy 
depends upon degeneration and rigidity of the aorta and large arteries, changes 
which incapacitate them from acting as an elastic reservoir and transfer their 
functions to the smaller vessels, which naturally otrer much more resistance 
and give the heart more work to do. 

Symptoms.—Perhaps a majority of the cases are latent, and are not recog¬ 
nized until the occurrence of one of the serious or fatal complications, boon 
an advanced grade of contracted kidney may be compatible with great mental 
and bodily activity. There may have been no symptoms whatever to suggest 
to the patient the existence of a serious malady. - In other cases the general 
health is disturbed. The patient complains of lassitude, is sleepless, has 
to get up at night to micturate; the digestion is disordered, the tongue is 
furred; there are complaints of headache, failing vision, and breathlessness 
on exertion. 

So complex and varied is the clinical picture of chronic Bright s disease 
that it will be best to consider the symptoms under the various systems. 

UiHimtv System.— In’the small contracted kidney polynm is common. 
Frequently the patient has to get up two or three times during the night to 
empty the bladder, and there is increased thirst. It is for these symptoms 
occasionally that relief is sought. And yet in many cases with very small 
kidneys this feature has not been present. A careful study of the cases from 
my wards, of the urine and the anatomical condition, showed that almost 
wo parallelism could be made between the weight of the kidney, its appear¬ 
ance, and the urine it secreted before death. Of the 174 cases with autopsy, in 
almost a third the renal changes were so slight that the nephritis was not men- 
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tioned as a part of the clinical diagnosis (Emerson). The color is a light 
yellow, and the specific gravity ranges from 1.005 to 1.012.,.$ Seiflisient low 
s pecific gravity is one of the most co nstan t and important features of the 
aiseageTi Traces of albumin are found, but may be absent at times, particularly 
in the early morning urine. It is often simply a slight cloudiness, and may he 
apparent only with the more delicate tests. 1 The sediment i&.scanty, and in it 
a few hyaline or granular casts are found. The quantity of the solid con¬ 
stituents of the urine is, as a rule, diminished, though in some instances the 
urea may be excreted in full amount. In attacks of dyspepsia or bronchitis, or 
in the later stages when the heart fails, the quantity of albumin may be greatly 
increased and the urine diminished. Occasionally blood occurs in the urine, 
and there may even be luematuria (S. West). Slight leakage, represented 
bx the constant presence of a few red cells, may bo present early in the disease 
and persist for years. 1 In the arteriosclerotic form the quantity of urine it 
normal, or reduced rather than increased; the specific gravity is normal oi 
high, the color of the urine is good, and there are hyaline and finely granul.u 
casts. The amount of albumin varies greatly with the food and exercise, ape 
is usually much in excess of that seen with the contracted kidneys, and doe 
not show so often the albumin-free intervals of that form, also it is mon 
common to find albumin, no casts, while in the contracted kidney casts, w 
albumin, should one be absent. 

Cieculatohy System.— The pulse is hard, the tension increased, and tin 
vessel wall, as a rule, thickened. As already mentioned, a distinction mu,» 
be made between increased tension and thickening of the arterial wall. Tb 
tension may be plus in a normal vessel, but in chronic Bright’s disease it i 
more common to have increased tension in a stiff artery. 

I A pulse of increased tension has the following characters.; It is hard an< 
i incompressible, requiring a good deal of force to overcome it; it is pcrsisteii! 

’ and in the intervals between the beats the vessel feels full and can ’be rolle 
beneath the finger. These characters may be present in a vessel the walls u 
which are little, if at all, increased in thickness. To estimate tho latter tli 
pulse wave should be obliterated in the radial, and the vessel wall felt bcymi 
it. In a perfectly normal vessel the arterial coats, under these circumstance 
can not be differentiated from the surrounding tissue; whereas, if thickenn 
the vessel can be rolled beneath the finger. Persistent high blood prcsniu 
is one of the earliest and most important symptoms of interstitial nephriti 
During the disease the pressure may rise to 250 mm. or even 300 mm., but tli 
is very rare. With dropsy and cardiac dilatation the pressure may fall, In 
not necessarily. The cardiac features are equally important, though oftc 
less obvious. Hypertrophy of the left ventricle occurs to overcome the re.-i- 
ance offered in the arteries. The enlargement of the heart ultimately beconu 
more general. The apex is displaced downward and to the left; the impel 
is forcible and may be heaving. In elderly persons with emphysema, the ill 
placement of the apex may not be evident. The first sound at the apex may 1 
dupiUeted; more commonly the second sound at the aortic cartilage is acc 
tuated, a very characteristic sign of increased tension. The sound in extras 
cases may have a bell-like- quality. In many cases a systolic murmur dexelo 
at the apex, probably as a result of relative insufficiency. It may be loud .u 
transmitted to the axilla. Finally the hypertrophy fails, the heart beeom 
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dilated, gallop-rhythm is present, and the general condition is that of a chronic 
heart-lesion. 

Kemueaioby System.— /Sudden oedema of the glottis may occur. 2 Kffu- 
into- the pleurae or sudden oedema of the lungs may prove fatal. Aciito 
p leuri sy and pneumonia are not uncommon. Bronchitis is a frequent accom¬ 
paniment, particularly in the winter. Sudden attacks of'oppressed breathing, 
particularly at night, are not infrequent. This is often a uraunic symptom, 
but is sometimes cardiac. The patient may sit up in lied and gasp for breath, 
as in true asthma. Chcync-Stokes breathing may be present, most commonly 
toward the close, but the patient may be walking about and even attending to 
his occupation. 

Dioesxiye System. —Dyspepsia and loss of appetitie are common. Severe 
and uncontrollable vomiting may bo the lirst symptom. This is usually re¬ 
garded as a manifestation of umania, but it may occur without any other 
indications, and I have known it to prove fatal without any suspicion that 
chronic Bright’s disease was present. Severe and even fatal diarrluca may 
develop. The tongue may be coated and the breath heavy and urinous. 

\ r envoi is System. —Various cerebral manifestations have already been 
mentioned under uric mi a. Headache, sometimes of the migraine type, may 
lie an early and persistent feature of chronic Bright’s disease. Cerebral 
apoplexy is closely related to interstitial nephritis. The luemorrlmge may 
take place into the meninges or the cerebrum. It is usually associated with 
marked changes in the vessels. Neuralgias, in various regions, are not un¬ 
common. 

Spviytat. Senses. —Troubles in vision may he the lirst symptom of the 
disease. It is remarkable in how many eases of interstitial nephritis the eon- • 
dd ion is diagnosed first by the ophthalmic surgeon. The ilame-slmpcd retinal'' 
biemorrhages arc the most common. Less frequent is dilluae retinitis or 
papillitis. Sudden . blindness may supervene without retinal changes— 
unemiftjunaurosis. Diplopia is a rare event. Recurring conjunctival and 
palpebral haemorrhages are fairly common. Auditory troubles are by no 
means infrequent in chronic Bright’s disease. Ringing in the oars, with 
dizziness, is not uncommon. Various forms of deafness may oecur. Epis- 
taxis is not infrequent, either alone, or of a severe type in association with 
purpura. 

Skin. —(Edema is not common in interstitial nephritis. .Slight pulliness 
of the ankles may be present, but m a majority of the cases dropsy does not 
supervene. When extensive, it is almost always the result of gradual failure 
of the .hypertrophied heart. The sk*n is often dry and pale, and sweutb are not 
common. In some instances the sweat may deposit a white frost of urea on 
the surface of the skin. Ecze ma is a common accompaniment of chronic inter¬ 
stitial nephritis. Tingling of the fingers or numbness und pallor—the dead 
fingers—are not, as some suppose, in any way peculiar to Bright’s disease. 
Intolerable itching of the skin may be present, and cramps in the muscles are 
by no means rare. 

Haemorrhages are not infrequent; epistaxis may prove serious and exten¬ 
sive; purpura may occur. Broncho-pulmonary hmmorrhages are said, by some 
French writers, to be common, but no instance of it has come under my obser¬ 
vation. A(vjj |Bg ia. rare except in association with cirrhosis of the liver. 
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Diagnosis.—The autopsy olten discloses the true nature of the disease, 
one of the many intercurrent affections of which may have proved fatal. The 
ea riy s t a go s-of interstitial nephritis are not recognisable. In a patient with 
'irjpTPfiHAfl ppljifl tension (particularly if the vessel wall is sclerotic), with tlm 
apex beat of the heart didoeatod to the left, the second aortic ^paund ringing 
and. acggituatcd, the_urine abundant and of low specific gravity, with a trace 
of albumin and an occasional hyaline or granular cast, the diagnosis of inter¬ 
stitial nephritis may be safely made. Of all the indications, that offered by the 
puTse’Is the most important. Persistent high tension with thickening of the 
arterial wall in a man under fifty means that serious mischief has already 
taken place, that cardio-vascular changes are certainly, and renal most prob¬ 
ably, present. It is important in the diagnosis of this condition not to re»t 
content with a single examination of the urine. Both the evening and the 
morning secretion should bo studied. The sediment should be collected in 
a conical glass, and in looking for tube-casts a large surface should be examined 
with a tolerably low power and little light. The arterio-sclerotic kidney may 
.exist for a long time without the occurrence of albumin, or the albumin may 
be in very small quantities. Toward the end it is impossible to differentiate 
the primary interstitial nephritis from an arterio-sclerotic kidney, nor clini¬ 
cally is it of any special value so to do. In middle-aged men, with very high 
tension, great thickening of the superficial arteries, and marked hypertrophy 
of the heart, the renal are more likely to be secondary to the arterial change-. 

Prognosis.—Chronic Bright’s disease is an incurable affection, and the 
anatomical conditions on which it depends are quite as much beyond the reach 
of medicines as wrinkled skin or gray hair. Interstitial nephritis, however, 
is compatible with the enjoyment of life for many years, and it is now uni¬ 
versally recognized that increased tension, thickening of the arterial walls, and 
polyuria with a small quantity of albumm, neither doom a man to death 
within a short time nor necessarily interfere with the pursuits of an actno 
life so long as proper care be taken. I know patients who have had high 
tension and a little albumin in the urine with hyaline casts for ten, twelve, 
and, in one instance, fifteen years. Serious indications are the occurrence 
of uraanic symptoms, dilatation of the heart, the onset of serous effusions, the 
onset of Cheyne-Stokes breathing, persistent vomiting, and diarrhoea. 

Treatment.—Patients without local indications or in whom the con¬ 
dition has been accidentally discovered should so regulate their lives as to 
throw the least possible strain upon heart, arteries, and kidneys.' A-quiet life 
without mental worry, with gentle but not excessive exercise, and residence in 
an equable climate, should bo recommended. In addition they should be told 
to keep the bowels regular, the skin active by a daily tepid bath with friction 
and the urinary secretion free by drinking daily a definite amount of eithei 
distilled water or some pleasant mineral water. Alcohol should be stricth 
prohibited. Tea and coffee are allowable. 

The diet should be light and nourishing, and the patient should be warm* 
not to eat excessively, and not to take meat more than once a day. Care it 
food and drink is probably the most important element in the treatment o 
these early cases. 

A patient in good circumstances may be urged to go away during tb 
winter months, or, if necessary, to move altogether to a warm equable climat' 
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like that of Southern California. There is no doubt of the value in these 
cases of removal, from the changeable, irregular weather which prevails in the 
temperate regions from November until April. 

At this period medicines are not required unless for certain special symp¬ 
toms. Patients derive much benefit from an annual visit to certain minernl 
springs, such as Poland, Bedford, Saratoga, in this country, and Vichy and 
others in Europe. Mineral waters have no curative influence upon chronic 
Bright’s disease; they simply help the interstitial circulation and keep the 
drains flushed. In this early stage, when the patient’s condition is good, the 
tension not high, and the quantity of albumin small, medicines arc not indi¬ 
cated, since no remedies are known to have the slightest influence upon the 
progress of the disease. Sooner or later symptoms arise which demand treat¬ 
ment. Of these the following are the most important: 

(а) Greatly Increased Arterial Tension. —It, is to be rememliered that a 
certain increase of tension is not only necessary but unavoidable in chronic 
Bright’s disease, and probably the most serious danger is too great lowering 
of the blood tension. The happy medium must be sought between such height¬ 
ened tension as throws a serious strain upon the heart and risks rupture of 
the vessels and the low tension which, under these circumstances, is specially 
liable to be associated with serous effusions. In cases with persistent high 
tension the diet should be light, an occasional saline purge should Ik* given, 
and sweating promoted by means of hot air <?r the hot bath. If these meas¬ 
ures do not suffice, nitroglycerin may be tried, beginning with 1 minim of the 
1 -per-cent solution three times a day, and gradually increasing the dose if 
necessary. Patients vary so much in suseeptibilty to this drug that in each 
case it must be tested, the limit of dosage being that at which the patient 
experiences the physiological effect. As much as 10 minims of the 1-pdt- 
cent solution may be given three times a dav. In many cases I have given it 
in much larger doses for weeks at a time. I have never seen any ill effects 
from it. If-the dose is excessive the patients complain at once of flushing or 
headache. Its use may be kept up for six or seven weeks, then stopped for a 
week and resumed. Its value is seen not only in the reduction of the tension, 
hut also in the striking manner in which it relieves the headache, dizziness, 
and dyspnoea. The sodium nitrite may be given in doses of grs. iii-v three 
times a day. 

(б) More or less ^sutamia is present in advanced cases, and is best met 
by the use of Jfwi* Weir Mitchell, who has had a unique experience in certain 
forms of chronic Bright’s disease, gives the tincture of the pcrehloridc of iron 
m large doses—from half a drachm to a drachm three times a day. Ho 
thinks that it not only benefits the anaemia, but that it also is an important 
means of reducing the arterial tension. 

(c) Many patients with Bright’s disease present themselves for treat¬ 
ment with signs of, catdiac dilatation; there is a gallop rhythm or the heart- 
bounds have a foetal character, the breath is short, the wise scanty and highly 
& lbuminous, and there are signs of local dropsy. In these cases the treatment 
must be directed to the heart. A morning dose of salts or calomel may be 
given, and digitalis in 10-minim doses, three or four times a day. Strychnia 
ma . v be used with benefit in this condition. In some instances other cardiac 
bmies may be necessary, but as a rule the digitalis acts promptly and well. 
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(d) Uramie Symptoms .—Even before marked manifestations are present 
there may be extreme restlessness, mental wandering, a heavy, foul breath, 
and a coated tongue. Headache is not often complained of, though intense 
frontal headache may be an early symptom of uraemia. In this condition, 
too, the patient may complain of palpitation, feelings of numbness, nml 
sometimes nocturnal cramps. For these symptoms the saline purgatives should 
be ordered, and hot baths, so as to induce copious sweating. Grandin states 
that irrigation of the bowel with water at a temperature from 120° to 1 Hr 
is most useful. Nitroglycerin also may be freely used to reduce the tension. 
For the uraemic convulsions, if severe, inhalations of chloroform may be 
used. If the patient is robust and full-blooded, from 12 to 20 ounces of blood 
should be removed. The patient should be freely sweated, and if the convul¬ 
sions tend to recur chloral may be given, either by the mouth or per rectum, 
or, better still, morphia. Uraemic coma must be treated by active purgation, 
and sweating should be promoted by the use of pilocarpine or the hot bath 
For the restlessness and delirium morphia is indispensable. Since its recom¬ 
mendation in uraemic states some years ago, by Stephen Mackenzie, 1 have 
used this remedy extensively and can speak of its great value in these canv. 
I have never seen ill effects or any tendency to coma follow. It is of special 
value in the dyspnoea and Cheyne-Stokes breathing of advanced arterioscle¬ 
rosis with chronic uneraia. 

Sdkgical Treatment,— Edebohls has introduced the operation of deoap- 
sulization of the kidneys in Bright’s disease in order to establish new vascular 
connections, and so influence the nutrition and work of the organs. In hi' 
work (Surgical Treatment of Bright’s Disease, 1004) records are given of 42 
cases; 7 died within two weeks, 22 died at periods more or less remote, 3 disip- 
peared from observation, and 40 were known to be living—one eleven years ami 
eight months after the operation. As Edebohls says, the difficult thing fa 
determine is the existence of chronic Bright’s disease before operation. \<> 
case should be regarded as such on the urine examination alone. The-eardin- 
vascular condition should be studied and the retime. There is probable a 
small group of suitable cases—the subacute and chronic forms which bil¬ 
low the acute infections—in which the outlook is hopeless from medical treat¬ 
ment. 


VIII. AMYLOID DISEASE. 

Amyloid (lardaceous or waxy) degeneration of the kidneys is simply t* 
event in the process of chronic Bright’s disease, mo^ commonly in the chronit 
^nare nchy matflua nephritis following fevers, or of cachectic states. It ha- n ' 
claim to be regarded as one of the varieties of Bright’s disease? The affci-nnr 
of the kidneys is generally a part of a wide-spread amyloid degeneration <« air 
ring in prolonged suppuration, as in disease of-the-bone, in syphilis, tubcivii 
lasts, and occasionally leukaunia, lead poisoning, and gout. It yari.es curi"ii-l' 
in frequency in different localities. 

Anatomically the amyloid kidney is large and pale, the surface smooth 
and the yen® stellat® well marked. On section the cortex is large and nw 
show a peculiar glistening, infiltrated appearance, and the glomeruli arc u>r. 
distinct. The, pyramids, in striking contrast to the cortex, are of a*deq w 
color. A section soaked in dilute tincture of iodine shows spots of a walno 
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or mahogany brown color. The Malpighian tufts and the straight vessels may 
be most affected. In lardaccous disease of the kidneys the organs are not 
always enlarged. They may he normal in mho or small, pale, ami granular. 
The amyloid change is first seen in the Malpighian tufts-, and then involves 
the afferent and efferent vessels and the straight vessels. II mav he eon lined 
entirely to.them. In later stages of the disease the tubules are affected, clnelly 
the membrane, rarely, if ever, the cells themselves. 4«-*4dit.ioii. the kidnevs 
always show signs of diffuse nephritis. The Bowman's capsules are thick¬ 
ened-,'“there may be glomemlitis, and the tubal epithelium is swollen, granular, 
and fatty. 

Symptoms.—The jenal features alone mav not indicate the presence of 
Avis degeneration. Usually the associated condition gives a hint of the nature 
of the process. Th e ur ine, as a rule, shows important changes; the quantity 
is increased, and it is pale, clear, and of low specific gravity. The allnimjn is 
usually abundant, but it may ho scanty, and in rare instances ab-eiil. Pos¬ 
sibly the variations in the situation of the amyloid changes may account for 
this, since albumin is less likelv to he present when the change is lonlined to 
the vasa recta. In addition to ordmarv albumin globulin may Ik 1 pre-eiil. 
The tube-casts are variable, usually hyaline, often fully or finely granular. 
Occasionally the amyloid reaction can be detected in the hyaline cast' Dropsy 
is present in many instances, particularly when there is much anieiiiia 
or profound cachexia. It is not, however, an invariable svmplom, and 
there are eases in which it does not develop. Diiurhu'a is n common suconi- 
paniment. 

Increased arterial tension and card me hypertrophy are not usually pres¬ 
ent, except in those eases in which amyloid degeneration occurs in the sec- > 
ondary contracted kidney; under which circumstances there may he urieini.i 
and retinal changes, which, as a rule, are not met vvilh in other forms. 

Diagnosis.— By the/condition or the urine alone it is not possible to rec¬ 
ognize amyloid changes in the kidney. Usually, however, there is no diffi¬ 
culty, since the,;Bright's disease comes on in association with syphilis, pro¬ 
longed suppuration, disease of the hone, or tuberculosis, and there evidence 
, of enlargement of the liver and spleen. A suspicions oireiimstanee is the 
existence of polyuria with a large amount of albumin in the urine mid few 
easts, or when, in these constitutional affections, a large quantity of clear, 
pale urine is passed, even without the presence of albumin. 

The prognosis depends rather on the condition with which the nephritis is 
( associated. As a rule it is grave. 


IX. PYELITIS. 

(Consecutive Nephritis; Pyelonephritis; Pyonephrosis.) 

Definition.— Inflammation of the pelvis of the kidney and the conditions 
which result from it. 

Etiology.— Pyelitis in almost all cases is induced by bacterial invasion 
and multiplication, rarely by the-irritation of vanou- subs tame- mu i as nr 
: Untine, cubebs, or sugar '(diabetes). Normally the kidney can elimmate with¬ 
out han£ to itself, apparently, various bacteria carried to it l>.v the blood-cur¬ 
rent from the intestinal tract or some focus of infection; and it probably 
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' becomes infeodfr only whera.ita. resistance » lowered, as a result of some gen¬ 
eral cause, asjuUEffis, njalau.tji.tion, or miercurrenLdiaeaae, or of some local 
cause, as nephritis, displacement, congestion due to pressure of neoplasms upon 
thq_ureter, twisted ureter (Dietl’s crisis), or of operation, or where the num¬ 
ber or virulence of the micro-organisms is increased. These same factors prob¬ 
ably play an important role also in tbe other common causes of pyelitisSpscend- 
ing infection from an infected bladder (cystitis), and (tuberculous infection. 
Other causes described are variouj fevers,ecanper^^hyslatidB, thefoya of,certain 
parasites, ,cold, and bv erexert ion. Calculus seems not to be a common cause. 
It is a not uncommon complicationjfof pregnancy (French, Goulstonian Lec¬ 
tures, 1908). In T. R. Brown’s series of 20 cases, the colon-bacillus was 
obtained 7 times, the tubercle, bacillus 6, the proteua bacillus 4, a white 
staphylococcus twice, while in 1 case cultures were negative. 

Horbid Anatomy.—I n the early stages of pyelitis the mueous .membrane 
is tujftid, somewhat swollen, and may show ecjjhyjjjoses or a grayish pseudo¬ 
membrane. The urine in the pelvis is cloudy, and, on examination, numbers 
ofepitljgUaJ cells are seen. 

In the calculous pyelitis there may be only slight turbidity of the mem¬ 
brane, which has been called by some catarrhal pyelitis. More commonly the 
muepsa-is roughened, grayish in color, and thick. Under these circumstances 
there is almost always more or less dilatation of the calyces and flattening of 
the papillae. Following this condition there may be (a) extension of the sup¬ 
purative process to the kidney itself, forming a pyelonephritis; (6) a-grodu.il 
dilatation of the calyccp with atrophy of the kidney substance, and finally the 
production of the condition of pyonephrosis, in which the entire organ is rep¬ 
resented by a sac of pus with or without a thin shell of renal tissue. (i)'Aftw 
the kidney structure has been destroyed by suppuration, if the obstruction at 
the orifice of the pelvis persists, the fluid portions may be absorbed and tlu 
pus become inspissated, so that the organ is represented by a series of saccul 
containing grayish, putty-like masses, which may become impregnated wit) 
lime salts. 

. Tuberculous pyelitis, as already described, usually starts upon the apice 
of the pyramids, and may at first be limited in extent. Ultimately the condi 
tion produced may be similar to that of calculous pyelitis. Pyonephrosis i 
quite as frequent a sequence, while the final transformation of the pus int 
a putty-like material impregnated with salts, forming the so-called gcrofulou 
kidney, is even commoner. 

The pyelitis consecutive to cystitis is generally bilateral, and the kidnej 
are sometimes involved, forming the so-called s urpical Sid neys — n fu fo °"pp 11T < 
tive nephritis. There are lines of suppuration extending along the pyramid 
or small abscesses in the cortex, often just beneath the capsule; or there nw 
be wedge-shaped abscesses. The .pus organisms either pass up the tubules o 
as Steven has shown, through the lymphatics. 

Symptoms.— ^The forms associated with the fevers rarely cause any sym 
toms, even when the process is extensive. 2 In mild grades there is pain in •' 
back or there may be tenderness on deep pressure on the affected side. T! 
urine, turbid and containing pus cells, some mucus, and occasional red bloc 
cells, is acid or alkaline, depending on the infecting microbe; usually the alb 
minuria is of higher grade comparati vely than the pyuria. 
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* 1 Before the condition of pyuria is establish™ mere may oe attacks of pain 
on the affected side (not reaching the severe agony of renal colic), rigors, high 
fever, and sweats. Under these circumstances the urine, which may have been 
clear, becomes turbid or smoky from the presence of blood, and may contain 
large numbers of mucus cells and transitional epithelium. These cases aro 
not common, but I have twice had opportunity of studying sifeh attacks for 
a prolonged period. In one patient the occurrence of the rigor and fever could 
sometimes be predicted from the change in the condition of the urine. Such 
cases occur, I believe, in association with calculi in the pelvis. 

Thejjlatement is not infrequently made that the epithelium in the urine 
i n pyelit is is distinctive and characteristic. This is erroneous, as may bo road- 
ilydemohstrated by comparing scrapings of the mucosa of the renal pelvis and 
of the bladder. In both the epithelium belongs to what is called the transi¬ 
tional variety, and in both regions the same conical, fusiform, and irregular 
cells with long tails are found, and yet. in pyelitis more of these tailed cells 
occur, for in cystitis one must often search long for them. 

When the pyelitis, whether calculous or tuberculous, has become chronic 
and discharges, the symptoms are: 

(1) Pyuria .—The pus is in variable amount, and may be intermittent. 
Thus, as is often the ease when only one kidney is involved, the ureter may bo 
temporarily blocked, and normal urine is passed for a time; then there is a 
sudden outflow of the pent-up pus and the urine becomes purulent. Coin¬ 
cident with this retention, a tumor mass may be felt on the side affected. 
The pus has the ordinary characters, but the transitional epithelium is not so 
abundant at this stage and comes from the bladder or from the pelvis of the 
healthy side. Occasionally in rapidly advancing pyelonephritis, portions of 
the kidney tissue, particularly of the apices of the pyramids, may slough away 
and appear in the urine; or, as in a remarkable specimen shown to me by 
Tyson, solid cheesy moulds of the calyces are passed. Casts from the kidney 
tubules are sometimes present. The reaction of the urine depends entirely 
upon the infecting microbe, whether the condition is unilateral or bilateral, 
and whether the bladder is also infected, when vesical irritability nnd fre¬ 
quent micturition may be present. Polyuria is usually present in the chronic 
cases. 

(2) Intermittent fever associated with rigors is usually present in cases 
of suppurative pyelitis. The chills may recur at regular intervals, and the 
cases are often mistaken for malaria. Owen-Hees called attention to the fre¬ 
quent occurrence of these rigors, which form a characteristic feuture of both 
calculoqp and tuberculous pyelitis. Ultimately the fever assumes a hectic 
t.'pe and the rigors may cease. 

(3) The general condition of the patient often indicates prolonged sup¬ 
puration. There is more or less wasting with anaimia and a progressive fail¬ 
ure of health. Secondary abscesses may develop nnd the clinical picture be¬ 
comes that of pyemia. In some instances, particularly of tuberculous pyelitis, 
the clinical course may resemble that of typhoid fever. There are instances 
°f pyuria recurring, at intervals, for many years without impairment of the 
hodily yjgor. Some of the chronic cases have practically no discomfort. 

(4^Physical examination in chronic pyelitis usually reveals tenderness 
°u the affected side or a definite swelling, which may vary much in size and 
46 
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ultimately attain large dimensions if the kidney becomes enormously distended, 
as in pyonephrosis. 

(5) Occasionally nervous symptoms, which may be associated with dysg- , 
ncea, supervene, or the termination may be by coma, not unlike that of dla-' 
betes. These have been attributed to the absorption of the decomposing -mate-1 
rials in the urine, whence the so-called ammonispmia. A form of paraplegia ■ 
has been described in connection with some cases of abscess of the kidney, 
but whether due to a myelitis or to a peripheral neuritis has not yet been 
determined. 

In suppurative nephritis or surgical kidney following cystitis, the patient 
complains of pain in the back, the fever becomes high, irregular, and asso¬ 
ciated with chills, and in acute cases a typhoid state may precede the fatal 
event. 

Diagnosis. —Between the tuberculous and the calculous forms of pyelitis 
’t may be difficult or impossible to distinguish, except by the detection of 
;ubercle bacilli in the pus. The examination for bacilli should be made sys¬ 
tematically, and in suspicious eases intraperitoneal injections of guinea-pigs 
should also be made. Prom jperinephric abscess pyonephrosis is distinguished 
by the more definite character of the tumor, Ahe absence of (edematous swell¬ 
ing in the lumbar region, and, most important of all, fcjie history .of the ease. 
The urine, too, in perinephric abscess may be free from pus. There are cases, 
however, in which it is difficult indeed to make a satisfactory diagnosis. A 
patietft, whom 1 saw with Fussell, had had cystitis through her pregnancy, 
subsequently pus in the urine for several months, and then a large fluctuating 
abscess developed in the right lumbar region. It did not seem possible, either 
before ot during the operation, to determine whether the case was a simple 
pyonephrosis or whether there had been a perinephric abscess caused by the 
pyelitis. 

Suppurative pyelitis and cystitis are.apt to be confounded, and perineal 
section is not infrequently performed on the supposition of the existence of 
the latter. The two conditions may, of course, coexist and prove puzzling, 
but<thejuatoryilhe higher relative grade of albuminuria in pyelitis (Hosen- 
feld, Goldberg, T. R. Brown! .ithe polvuria. 't he mode qf, dexclppment/ the 
local signs in one lumbar region,-pud the absence of pain in the bladder, should 
be sufficient to differentiate the affections. In women, by catheterization of 
the ureters, it may be definitely determined whether the pus comes from the 
kidneys or from the bladder. The cystoscope may be used for this purpose. 

Prognosis. —Cases coming on during the fevers usually recover. Tuber¬ 
culosa, pyelitis may terminate favorably by inspissation of the pus and con¬ 
version into a putty-liko substance with deposition of lime salts. Wit h p\ n- 
nephros is the dangers are increased. • P erforation 'm ay occur Intn Gift p^n to- 
tyepm. the patient may be worn out by thejh ectic fever, or^mv loid disease ni.iv 
develop. 

Treatment.-— In mild cases fluids should be taken freely, particularly the 
alkaline mineral waters, to which potassium citrate may be. added. 

The treatment of the calculous form will be considered later. Practical!' 
there are no remedies which have much influence upon the pyuria. Som« 
of the recently described urinary antiseptics, as ure ta o p i a, etc., seem to be nl 
value, especially in the acute cases. Tonics should be given, a nourishing 
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diet, and mijk and butter-milk may be taken freely. When tbe tumor haa 
fSrtned or even before it is perceptible, if the symptoms are serious ami severe, 
tti g lcidn ev gljould be explored, and, if necessary, nephrotomy or nephrectomy 
should be performed. / 


X. HYDRONEPHROSIS. 

• Definition. —Dilatation of the pelvis and ealy\ of the kidney with atrophy 
of its substance, caused by the accumulation of lion-purulent tin id-, die result 
of obstruction. , 

Etiology.- j -The condition may be congenital, lowing to some abnormality 
in t fo p ur eter or urethra. The tumor produced may bo large enough to retard 
labor. Sometimes it is associated with other malformations. Then* is a 
condition of moderate dilatation, apparently congenital, which is not connected 
.^jSth any obstruction in the duets. 

In some instances there has been .'contraction or twisting of the ureter, 
or it has beenjingertad into the kidney at an acute angle or at a high level. 
In adult life the condition may beklue to lodgment of a calculus, or to i eica- 
triciajLjtjrjcture following ulcer. 

There is a remarkable condition of hypertrophy and dilatation of the 
bladder and ureters associated with congenital defect of the abdominal mus¬ 
cles. The bladder may form a large abdominal tumor and the ureters may lie 
as large and visible as coils of the small intestine. 

' New g rowths, such as tubercle or cancer, occasionally induce lndmnephro- 
sis; more commonly, pressure upon the ureter Irom without, particularly^ 
tumoTS of tbe ovaries and uterus. Oecusionallymicatriciul bauds compress the 
ureter. ^Obstruction within the bladder may result from cancer, from hyper¬ 
trophy of the prostate with cystitis, and in the ui'uthra from stricture. It is 
stated that slight grades of hydronephrosis have been found in patients with 
excessive polyuria. 

In whatever way produced, when (he ureter is blocked Ibe secretion accu¬ 
mulates in the pelvis and infundibula. Sometimes acute lullammalion fol¬ 
lows, but more commonly the slow, gradual pressure causes atrophy of the 
papillae with gradual distention and wasting of the organ. In acquired eases 
from pressure, even when dilatation is extreme, there may usually be seen a 
thin layer of renal structure. In the most extreme stages the kidney is repre¬ 
sented by a large cyst, which may perhaps show on its inner surface imperfect 
septa. The fluid is thin and yellowish in color, and contains traces of urinary 
salts, urea, uric acid, and sometimes albumin. The secretion may be turbid 
from admixture with small quantities of pus. 

Total occlusion does not always lead to a hydronephrosis, hut may be fol¬ 
lowed by atrophy of the kidney. It appears that when the obstruction is inter- 
mi ftent or n ut complete the greatest dilatation is apt to follow. The sac may 
be enormous, and cause an abdominal tumor of the largest size. The condition 
has even been mistaken for ascites. Enlargement of the other kidney may 
compensate for the defect. Hypertrophy of the left side of the heart usually 

follows. , ... 

''Symptoms. —when small, it may not lie noticed. The congenital cases 
when bilateral usually prove fatal within a few days; when-umlateral, the 
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tumor may not be noticed for some time. It increases progressively and has 
all the characters of a tumor in the renal region. In adult life many of the 
cases, due to pressure by tumors, as in cancer of the uterus and enlargement 
of the prostate, etc., give rise to no symptoms. 

There are remarkable instances of inf~rnn‘{j{i~nf hvflrnnnpTrrrni i in which 
the tumor suddenly disappears with the discharge of a large quantity of 
clear fluid. The sac gradually refills, and the process may be repeated for 
yearn In these cases the obstruction is unilateral; a cicatricial stricture exists, 
or a valve is present in the ureter, or the ureter enters the upper part of the 
pelvis. Many of the cases are in women and associated with movable kidney. 

The examination of the abdomen shows, in unilateral hydronephrosis, a 
tumor occupying the renal region. When of moderate size it is readily recog¬ 
nized, but wheaJaige it may be confounded with ovarian or other, tumors. 
In yanng children it may be mistalcenTor sarcoma of the kidney or of the 
retroperitoneal glands, the common cause of abdominal tumor in early life. 
Aspiration alone would enable us to differentiate between hydronephrosis and 
tumor. The large hydronephrotic is frequently mistaken for ovarian 
tumor. The latter is, as a rule, more mobile, and rarely fills the deeper por¬ 
tion of the lumbar region so thoroughly. The ascending colon can often be 
detected passing over the renal tumor, and examination per vaginam, particu¬ 
larly under ether, will give important indications as to the condition of the 
ovaries. In doubtful cases the sac should be aspirated. The fluid of the renal 
cyst is clear, or turbid from the presence of cell elements, rarely colloid in'char¬ 
acter; the specific g«mty-»low; alljumin and traces of urea and uric acid are 
t usually,present; and the epithelial elements in it may be similar to those found 
in the pelvis of the kidney. In old sacs, however, the fluid may not be char¬ 
acteristic, since the urinary salts disappear, but in one case of several years’ 
duration oxalates of lime and urea were found. 

Perhaps the greatest difficulty is offered by the condition of hydronephrosis 
iti-n Ty|f)Yf<r>lp Wncy Here, the history of sudden disappearance of the tumor 
with the passage of a large quantity of clear fluid would be a point of great 
importance in the diagnosis. In those rare instances of an enormous sac fill¬ 
ing the entire abdomen, and sometimes mistaken for ascites, the character of 
the fluid might be the only point of difference. The tumor of pyonephro-is 
may be practically the same in physical characteristics. Fever is usually 
present, and pus is often found in the urine. In these cases, when in doubt, 
exploratory puncture should bo made. 

The outlook in hydronephrosis depends much upon the cause. When sin¬ 
gle, the condition may never produce serious trouble, and the intermittent 
cases may persist for years, and finally disappear. Occasionally the cyst rup¬ 
tures into. the peritonamm, more rarely through the diaphragm into the Jung- 
A remarkable case of this kind was under the care of my colleague, Halstol- 
A man, aged twenty-one, had, from his second year, attacks of abdominal pin 
in which a swelling would appear between the hip and costal margin and sub¬ 
side with the passage of a large amount of urine. In January, 1888, the -ic 
discharged through the right lung. Reaccumulations occurred on several 
occasions, and on June 9, 1891, the sac was opened and drained. He remain 
well, though there is still a sinus through which a clear, probably urinous, 
fluid is discharged. 
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The aflfi jn«y discharge spontaneously tlirouga me ureter and the fluid 
never reaecumulate. In bilater al hydronephrosis there is a danger that unemia 
may supervene. There are instances, too, in which blocking of the ureter on 
the" sound'side by calculus has been folio west l>v unemia. And. Justly, the sac 
ma y supp urate,, and the condition change to one of pyonephrosis. 

Treatment. —Cases of intermittent hydronephrosis which do not cause 
serious symptoms should be let alone, ft is stated that, in sacs of moderate 
size, the obstruction lias been overcome by shampooing. Tf practised, it should 
be done with great care. Whgftjha sac reaches a large size aspiration may lie 
p-rfry™^ and repeated if necessary. Puncture should be made in the flank, 
midway betyreen the ilium and the last rib. If the fluid rwiccnmulates and 
th e ffi c becomes large, it may be incised and drained, or. us a last resort, the 
ki dney m ay be removed. In women a carefully adapted pad and bandage will 
sometimes prevent the recurrence of an intermittent hydronephrosis. 


XI. NEPHROLITHIASIS (Renal Calculus). 


Definition. —The formation in uunouney or in its pelvis of concretions, 
by the deposition of certain of the solid constituents of the urine. 

Etiology and Pathology. —In the kidney substance itself the separation j 
of the urinary salts produces a condition to which, unfortunately, the term 
infarct has been applied. Three varieties may be recognized: (1) The tirie- 
acid infarct, usually met with at the apices of the pyramids in new-born chil- 
dren and during the first weeks of life. The priapism and attacks of cry¬ 
ing jp thn new-horn have been attributed to the passage of these in I amts 
(Southwortli); (2) the sodium-urate infarct, sometimes associated witi^ 
ammonium urate, which forms whitish lines at the apices of the pyra¬ 
mids and is met, with chiefly, but not always, in gouty persons; and (:i) the 
lime infarcts, forming very opaque white lines in the pyramids, usually in 


old peop le. 

In the pelvis and calyces concretions of the following forms occur: (a) 
Small gritty particles, renal sand, ranging in size from the individual grains 
of the uric-acid sediment to bodies 1 or 2 mm. in diameter. These may lie 
passed in the urine for long periods without producing any symptoms, since 
they are too fine to be arrested in their downward passage. 

(b) Larger concretions, ranging in size from a small pea to a liean, and 
either solitary or multiple in the calyces and pelvis. It is the smaller of these 
calculi which, in their passage, produce the attacks of renal colic. They may 
be rounded and smooth, or present numerous irregular projections. 

(c) The dendritic form of calculus. The orifice of the ureter may be 
blocked by a T-shaped stone. The pelvis itself may be occupied bv the con¬ 
cretion, which forms a more or less distinct mould. These are the remark¬ 
able cqraLcalculi, which form in the pelvis complete moulds of infundibula 
and cafycesTthe latter even presenting cup-like depressions corresponding to 
the apices of the papillfc. Some of these casts in stone of the renal pelvis are 

as beautifully moulded as Hyrtl’s corrosion preparations. 

Chemically the varieties of calculi are: (1) U r ic, 4 <a d and urates, most 
important, and forming the renal sand, the small solitary, or the large dendritic 
stones. They are very har d, the surface_is smooth, and the color reddish. 



710 


DISEASES OF THE KIDNEYS. 


The larger stones are usually stratified and very dense. Usually the uric 
acid and the urates are mixed, but in children stones composed of urates alone 
may occur. 

(2) Oxalate of lime, which focam.mulberry-shaped calculi, sfadded~w4th 
points ancTspines/ They are often ver y dqrk in color, intensely .hard, and 
are a mixture of oxalate of lime and uric acid. 

(3) Phosjjhatic calculi are composed of the calqjugi_phosphate and Atip, 
^Utmonio-magnesium phosphate, sometimes mixed with a small amount of 
calcium carbonate. They arc quite common, although the phosphatic salts 
are often deposited about the uric acid or the calcium-oxalate stones. 

(4) Bare forms of calculi are made cystine, xanthine, carbonate of 
lime, indigo, and urostealith. 

The mode of formation of calculi has been much discussed. They may 
be produced by an excess of a sparingly soluble abnormal ingredient, such 
as cystine or xanthine; more frequently by the presence of uric acid in a 
very acid urine which favors its deposition. Sir William Koberts thus briefly 
states the conditions which lead to the formation of the uric-acid concretions; 
high acidity, poverty in salines, low-pigmentation, and high.percentage..of 
Ulic acid. Ord suggests that albumin, mucus, blood, and epithelial threads 
may be the starting-point of stone. The demonstration of organisms in the 
centre of renal calculi renders it probable that in many cases the nucleus of 
the stone is an agglutinated mass of bacteria. 

Bona) calculi are most common in the early and later periods of life. They 
are moderately frequent in this country, but Ihero do not appear to be spe¬ 
cial districts, corresponding to the “stone counties” in England. Men are 
jnore often affected than women. Sedentary occupations seem to predispose 
tojjtqne. 

The effects of the calculi are varied. It is by no means uncommon to find 
a dozen or more stones of various sizes in the calyces without any destruction 
of the mucous membrane or dilatation of the pelvis. A turbid urine fills the 
pelvis in which there are numerous cells from the epithelial lining. There 
are cases of this sort in which, apparently, the stones may go on forming 
and are passed for years without seriously impairing the health and without 
inconvenience, except the attacks of renal colic. Still more remarkable are the 
cases of coral-like calculi, which may occupy the entire pelvis and calyces with¬ 
out causing pyelitis, but which gradually lead to more or less induration of 
the kidney. The most serious effects are when the stone excites a suppura¬ 
tive pyelitis and pyonephrosis. 

Symptoms.—(Patients may pass gravel for years without having an attack 
of renal colic, and a stone may never lodge in the ureter. In other instance', 
the formation of calculi goes on year by year and the patient has recurring 
attacks such as have been so graphically described by Montaigne in his own 
case. A patient may pass an enormous number of calculi. Some years ago 
I was consulted by a commercial traveller, an extremely vigorous man, who 
for many years had had repeated attacks of renal colic, and had passed several 
hundred calculi of various sizes. His collection filled an ounce bottle. A 
patient may pass a single calculus, and never be troubled again. The large 
coral calculi may excite no symptoms. In a remarkable specimen of the kind, 
presented to the McGill Medical Museum by J. A. Macdonald, the patient, 
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a middle-aged woman, died suddenly with unemic symptoms. There was no 
pyelitis, but the kidneys were sclerotic. 

Rend coli c ensues when a stone enters the ureter, or follows an acute pyeli- 
tis. An attack may set in abruptly without apparent cause, or may follow 
a strain in lifting. It is characterized by agonizing pain, which starts in the 
flank..of the affected side, passes down the ureter, and is felt in the testicle 
and^aiong the inner side of the thigh. The pain may"also tadiate through 
th e abd omen and, chest, and bo very intense in the back. In severe attacks 
there are-nausea and vaunting and the patient is collapsed. The inspiration 
breaks out up on t he face mid the pulse is feeble and quick. A chill may pre¬ 
cede the .outbreak, and the temperature may rise as high as loV. No one 
has more graphically described an attack of “the stone" than Montaigne.* 
who was a sufferer for many tears: “Thou art seen to sweat with pain, to 
look pale and rod, to tremble, to vomit well-nigh to blood, to suffer strange 
contortions and convulsions, by starts to let tears drop from thine eyes, io 
urine thick, black, and frightful water, or to have it suppressed by some sharp 
and craggy stone, that cruelly pricks mid tears Mice." The symptoms persist 
for a variable period. In short attacks they do not last longer than an hour; 
in other instances they continue for a day or more, with temporary relief. 
Micturition is frequent, occasionally painful, and the urine, as a rule, is 
bloody. There are instances in which a large amount of clear urine is passed, 
probably from the other kidney. In rare cases the secretion of urine is com¬ 
pletely suppressed, even when the kidney on the opposite side is normal, and 
death may occur from urienua. Tins most frequently happens when the second 
kidney is extensively diseased, or when only a single kidney exists. A num¬ 
ber of cases of this kind have been recorded. The condition lias boon termed, 
bv Sir William Koberls, obstructive suppression. It is met with also when* 
cancer compresses both ureters or involves their orifices in the bladder. The 
patient may not appear to be seriously jll at first, and unemic symptoms may 
not develop for a week, when twitching of the muscles, great restlessness, and 
sometimes drowsiness supervene, hut, strange to say, neither convulsions nor 
coma. Death takes place usually within twelve days from the onset, of the 
obstruction. 

After the attack of colic has passed there is more or less aching on the 
affected side, and thcjiaticnt can usually tell from which kidney the stone 
b aa come. —Examination during the attack is usually negative. Very rarely 
the kidney becomes palpable. Tenderness on the affected side is common. 
In very thin, persons it may be possible, on examination of the abdomen, to 
feel the stone in the ureter; or the patient may complain of a grating sensation. 

When the calculi remain in the kidney they may produce very definite und 
characteristic symptoms, of which the following are the most important: 

(1)<JSain, usually in the back, which is often no more than a dull soreness, 
but which may be severe and come on in paroxysms. It i- usually on the 
side affected, but may be referred to the opposite kidney, and there are in¬ 
stances in which the pain lias been confined to the sound side. Ttjrgdiatea-. 
>n the direction of tfin nrotrr and may be felt in the scrotum or even in the 
penis. Pains of a similar nature may occur in movable kidneys, and there are 


* Essays, Book III, 13. 
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several instances on record in which surgeons have incised the kidney for 
stone and found none. In an instance in which pain was present for a couple 
of years the exploration revealed only a contracted kidney. 

(2) U&matu xia .—Although this occurs most frequently when the stone 
becomes engaged in the ureter, it may also come on when the stones are in 
the pelvis. The bleeding is seldom profuse, as in cancer, but in some instances 
may persist for a long time. It is aggravated by exertion and lessened by^rest. 
Frequently it only gives to the urine a smoky hue. The urine may be free for 
days, and then*a"srid&en exertion or a prolonged ride may cause smokiness, 
or blood may be passed in considerable quantities. 

(3) Py elitis. —(a) There may be attacks of severe pain in the back, not 
amounting to actual colic, which are initiated by a heavy chill followed by 
fever, in which the temperature may reach 104° or 105°, followed by profuso 
sweating. The urine, which has been clear, may become turbid and smoky 
and contain blood and abundant epithelium from the pelvis. Attacks of this 
description may recur at intervals for months or even years, and are generally 
mistaken for malaria, unless special attention is paid to the urine and to the 
existence of the pain in the back. This renal intermittent fever, due to the 
presence of calculi, is analogous to the hepatic intermittent fever, due to 
gall-ston es, and in both it is important to remember that the most intense 
paroxysms may occur without any evidence of suppuration. 

(6) More frequently the symptoms of purulent pyelitis, which have already 
been described, are present; pain in the renal region, recurring chills, and 
pus in the urine, with or without indications of pyonephrosis. 

(4) Pyuria. —There are instances of stone in the kidney in which pus 
occurs continuously or intermittently in the urine for many years. On many 
occasions between lei's and 1884 I examined the urine of a physician who had 
passed calculi when a student in 1845, and had pus in the urine at intervals 
to 1891. In spite of the prolonged suppuration he had remarkable mental 
and bodily vigor. 

Patients with stone in the kidney are oftepjrgbust, high livers, an d gou ty. 
Attacks of ..dyspepsia are not uncommon, or they may have severe headaches. 

Diagnosis.—Renal may be mistaken _f or intestinal colic, particularly if the 
distention of the bowels is marked, nrffinr..biliMy col ic pad 

di rection of th e pain, the retraction and tenderness of the tosticlo'tlie-accur- 
r ence of haa mfltjipia, ancl aMoredJdjaracter of the urine are distinctive fea¬ 
tures! Attention may again be called to the fact that attacks simulating renal 
colftfare associated with movable kidney, or oven, it has been supposed, without 
mobility of the kidney, with the accumulation of the oxalates or uric acid m 
the pelvis of the kidney. The di agnosis be tween a stone ift .the kidney and 
st one in the blad der is not always easy,. though in the latter the pain is 
particularly about the neck of the bladder, and not limited to one side. In 
the uric-acid or uratic renal stone, the urine is acid, thus aiding us in differ- 
entiafl Sg it from a bladder stone, when alkaline’urine is the rule. It is 
stated that certain differences occur in the symptoms produced by different 
sorts of calculi. The In pgr nrie arid nalnul-: 1 «m frequently prodnsn-fr’''' 1 ** 
symptoms. On the other hand, as tbo nTnlntrf nf limo ia n-.inMf»W.aalonllW. 
it is apt to produce more, pain (often of a radiating character) than the 
lithic-acid form, and to cause htemorrhage. In both these forms the urine 
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is acid. Th e pho sphatic calculi are stated to produce the most iutense pain* 
and the u ring , mo nly alkaline. Tlie Roentgen rays are becoming of more 
and more value in determining the presence and position of a stone. 

* Treatment. —In the attacks of renal colic great relief is experienced by 
the,h ot bath, which is sometimes sufficient to relax the spasm When the pain 
ttpVfry intense morp hia should be given hypodermically and inhalations of 
may bo necessary until the elfects of the anodyne are manifest, 
[^applications are sometimes grateful—hot poultices, or cloths wrung out 
rfhot water. The patient may drink, freely of hot lemonade,"soda water, or 
iaHijusrater. Occasionally change in posture or imersion will give great 
relief. Surgical interference should be considered in all eases, especially when 
the stone is large or the associated pyelitis severe. 

In the intervals the patient should, as far as possible, live a quiet life, 
avoiding sudden exertion of all sorts. The essential feature in the treatment 
is tijjieep the urine- abundant and, in the uric-acid or uratic eases, alkaline'. 
The patient should drink daily a large but definite quantity of mineral water-, * 
or distilled water, which is just as satisfactory. The citrate or bicarbonate of 
potash may be added. The aching pains in the lwek are often greatly relieved 
byUEsf treatment. Many patients find benefit from a stay at Saratoga. Med¬ 
ford, Poland, or other mineral springs in (he United Slates, or at Vichy or 
Ems in Europe. 

The diet should be carefully regulated, and similar to that indicated in the 
early stages of gout. Sir William Roberts recommends what is known as the 
; solvent treatment for uric-acid calculi. TJjji citrate of potash is givuu in large 
doses, Half a drachm to a drachm, every three hours in a tumblerful of water. 
This should be kept up for several months. I have had no success with this 
treatment, nor, when one considers the character of the uric-aeid stones 
usually met with in the kidney, does it seem likely that any solvent action 
could be exercised upon them by changes in the urine. This treatment should 
be abandoned if the urine becomes ainmoniaenl. 

The value of gipyraaino as a solvent of uric-acid gravel or of uric-aeid 
stones has been much discussed of late. While outside the liody a watery solu¬ 
tion of the drug has this power in a marked degree, the amount excreted in 
the urine as given in the ordinary doses of 15 grains daily seems lo have very 
little influence. Several observers have shown that the percentage of piper¬ 
azine excreted in the urine, when taken in doses of from 1 to 'l grammes, has, 
when tested outside of the body, little or no influence as a’solvent (Fawcett, 
Gordon). 


TTTT. TUMORS OF THE KIDNEY. 

These are benign and malignant. Of the benign tumors, the mo-t com¬ 
mon are the small nodular fibromata which occur frequently in the pyra¬ 
mids, and occasionally lipoma, angioma, or bjmphadcnoma. 'ihe adenomata 
may be congenital. In one of my cases the kidneys were greatly enlarged, 
contained small cysts, and numerous adenomatous structures throughout both 
or gans. 

*Some of these, if we judge by the laudatory reports, are as potent as the waters of Cor- 
* ena i declared by Montaigne to be “ powerful enough to break stones.” 
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Malignant growths—cancer or sarcoma —may be either primary or second¬ 
ary. The sajeonjata are the most common, either alveolar sarcoma or the 
remarkable form containing striped muscular fibres—rhabdomyoma. They 
are very common tumors in children. One of the most common and important 
renal tumors is the hypernephroma, growing in or upon the organ from the 
adrenal tissue—the aberrant “ rests ” of Grawitz. A. 0. J. Kelly, Ramsay, 
and Ellis have made important contributions to our knowledge of this form. 
Of 163 cases only 6 were extra-renal (Ellis). They may be small and in the 
renal cortex or form large tumors with extensive metastases, particularly 
in the lungs, Kelly states that most of the primary carcinomas and alveolar 
sarcomas of the kidney are really hypemephromata. 

The tumors attain a very large size, and almost fill the abdomen. In chil¬ 
dren they may be enormous. Morris states that in a boy at the Middlesex Hos¬ 
pital the tumor weighed 31 pounds. They grow rapidly, are often soft, and 
haemorrhage frequently takes place into them. In the sarcomata, invasion of 
the pelvis or of the renal vein is common. The rhabdomyomata rarely form 
very large tumors, and death occurs shortly after birth. In one of my cas>- 
the child at the age of three years and a half died suddenly of embolism of 
the pulmonary artery and tricuspid orifice by a fragment of the tumor, which 
had grown into the renal vein. 

Symptoms.—The following are the most important: (1) Haematuria in 
one-half the cases, which may be the first indication. The blood is fluid or 
clotted, and there may be very characteristic moulds of the pelvis of the kidney 
and of the ureter. It would no doubt lie possible for such to form in the 
luematuria from calculus, but 1 have never met with a case of blood-cads 
of the pelvis and of the ureter, either alone or together, except in cancer. It 
is rare indeed that cancer elements can be recognized in the urine, and jet 
the diagnosis has been made in this way. 

(2) Pain is an uncertain symptom. In several of the largest tumors which 
have come under my observation there has been no discomfort from beginning 
to close. When present, it is of a dragging, dull character, situated in the 
flank and radiating down the thigh. The passage of the clots may cause great 
pain. In one case the growth was at first upward, and the symptoms for some 
months were those of pleurisy. 

(3) Progressive emaciation. The loss of flesh is usually marked and 
advances rapidly. There may, however, be a very large tumor without 
emaciation. 

Physical Signs. —Tn almost all instances tumor is present. When small 
and on the right .side, it may be. yery movable; in some instances, occupy mf 
a position in the iliac fossa, it has been mistaken for ovarian tumor. The 
large growths fill the flank and gradually extend toward the middle has 
occupying the right or left half of the abdomen. Inspection may show two oi 
three hemispherical projections corresponding to distended sections of the 
organ. In children the abdomen may reach an enormous size and the vein 
are prominent and distended. On bimanua l .palpation the tumor is felt h 
nocflUT ttiA InrnW TPjrjfm ani csuLnsuallybe.Uflfid slightly fromiteied: 11 
some cases it is very movable, even when large; in others it is fixed, firm. an< 
solid. The .respiratory movements ha ve hu t slight influenca upon it. Rap'dl 
growing renal tumors are soft, and on palpation may give a sense of fluctua 
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tion. A point of considerable importance is the fact that the colon crosses the 
tumor, and can usually be detected without difficulty. 

Diagnosis. —In children very large abdominal tumors are either renal or 
Retroperitoneal. ^The retroperitoneal sarcoma tLobuteiu’s ctM&er) is more eeji- 
jSral, but may attain as large a size. If the ease is seen only toward the end, a 
differential diagnosis may be impossible; but as a rule the sareorya is less mov- 
ii ^1g r . It is to be remembered that these tumors may imade the kidney. On 
thn left “ il1n nn enlarged spleen is readily distinguished, as the edge is very 
(listuifit and the notch or notches well marked : it descends dyuiug.respiration, 
and_t |n » gn] iyn lies behind, no t. in . Ia mt-of-it. - On the .right side growtlis of the 
liyfiEJtre occasionally' confounded with renal tumors; but such instances are 
rare, and there can usually be detected a zone of .ranmanoa between the upper 
uiaigiB-ofthwrenal tumor and tbe ribs, hale in the disease, however, this is 
not possible, for the renal tumor is in close union with the lnor. 

A malignant growth in a movable kidney may bo very deceptive and may 
simulate cancer of the ovary or myoma of the uterus. The great mobility 
upward of the renal growth and the negative result of examination of the 
pelvic viscera are I he reliable points. 

When the growth is small and the palient in good condition removal of the 
>rgan may he undertaken, but the percentage of cases of recovery is very small, 
inly 5.4 per cent ((!. Walker). 

•3CTTT CYSTIC DISEASE OF THE KIDNEY. 

The following varieties of cysts are met. with : 

I. The snfall cysts, already described m connection with the chronic 

nephritis, which result from dilatation of obstructed tubules or of llownian’s 
capsules. There are cases very difficult to classify, in which the kidneys are 
greatly enlarged, and very cystic in middle-aged or elderly persons, and yet 
not so lurge as in the congenital form. , 

II. Solitary cysts, ranging m size from a marble to ail orange, or even 
larger, are occasionally found in kidneys which present no other changes. In 
exceptional cases, they may form tumors of considerable size. Newman oper¬ 
ated on one which contained 25 ounces of blood. They, too, in all probability, 
rasult-iiom. obstruction. 

III. Th e polyc ystic kidneys in which the greatly enlarged organs, weighing 
even as much as six pounds, are represented by a conglomeration of cysts, vary¬ 
ing in size from a pea to a marble. Little or no renal tissue may be noticeable, 
although in microscopical sections it is seen that a considerable amount re¬ 
mains in the interspaces. The cysts contain a clear or turbid llmd. sometimes 
reddish-brown or even blackish in color, and may be of a colloidal consistence. 
Albumin, blood crystals, cholesicrin. with triple phosphates and fat drops are 
found in the contents. Urea and uric acid are rarely present. The cysts 
are lined by a flattened epithelium. They occur in the feet us, and sometimes 
are of such a size as to obstruct labor. In the adult they are usually bilateral, 
and there is every reason to believe that they begin in early life and increase 
“fradually. Indeed, a progressive growth has been noticed in some cases (Alfred 
King). They may be found in connection with cystic disease of the liver and 
Aher organs. It is difficult to account for the origin of this remarkable eon- 
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dition, which some regard as a defect of development rather than a patho¬ 
logical change, and point to the association in the fatal cases of other anoma¬ 
lies, as imperforate anus. Shattock and Bland Sutton have suggested that 
the anomaly of development is a failure of complete differentiation of the 
Wolffian bodies, but embryologists whom I have consulted on this point tell 
me that this is most unlikely. Others believe the condition to be a new growth 
—a sort of mucoid endothelioma. 

It is interesting to note that several members of a family may be affected. 
I have reported an instance in which mother and son were the subjects of 
the disease. 

Symptoms. —Of five cases which I have seen in adults the condition was 
recognized during life in four. The features are characteristic. 

(а) Bilateral tumors in the renal regions, which may increase in size 
under observation. They may cause great enlargement of the upper zone of 
the abdomen. The colon and stomach are in front of the tumors, on the 
surface of which in very thin subjects the cysts may be palpable. 

(б) Hsematuria, which may recur at intervals for years. 

(c) The signs of a chronic interstitial nephritis—(1) pallor or muddy 
complexion; in rare instances a bronzing of the skin; (2) sclerosis of the 
arteries; (3) hypertrophy of the heart with accentuated second sounds; 
(4) urine abundant, of low specific gra\ity, with albumin, and hyaline and 
granular tube-casts, and in one of my cases there were cholesterin crystals. 
Death occurs from uraemia or the cardio-vascular complications of chronic 
Bright’s disease. A rare event is rupture of a cyst with the formation of a 
perinephric abscess and peritonitis. In two of my cases the skin became much 
i pigmented. 

While both kidneys are, as a rule, involved, one may be much smaller than 
the other. 

Operation is rarely indicated, unless the condition is found to be uni¬ 
lateral, in which case Morris has removed the kidney in several instances, and 
the patients have remained well for years. 

IY. Occasionally the kidneys and liver present numerous small cysts scat¬ 
tered through the substance. The spleen and the thyroid also may be involved, 
and there may be congenital malformation of the heart. The cysts in the 
kidney are small, and neither so numerous nor so thickly set as in the con¬ 
glomerate form, though in these cases the condition is probably the result <d 
some congenital defect. There arc cases, however, in which the kidney.- art 
very large. It is more common in the lower animals than in man. 1 have 
seen several instances of it in the hog; in one case the liver weighed 40 pound- 
and was converted into a mass of simple cysts. The kidneys were less involved 
Charles Kennedy found references to 12 cases of combined cystic disease of tl« 
liver and kidneys. 

The echinoccocus cysts have been described under the section on para-it 
Paranephric cysts (external to the capsule) are rare; they may reach a hug 1 
size. 
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XIV. PEBINEPHBIC ABSCESS. 


Suppuration in the connective tissue about the kidney may follow (1) 
hln fffl (&) the extension of lntlaniuiation from the pelvis of the 

kidney, the kjdney-itsolf, or the ureters; (j|). iierl'oratiou of tlje bowel, most 
commonly the appendix, in some instances the colon; (4) extension of sup¬ 
puration from the spine, as in caries, or from the pleura, as in empyema; (5) 
as a sequel of the fevers, particularly in children. 

Post mortem the kidney is surrounded by pus, particularly at the posterior 
part, though the pus may lie altogether in front, between the kidney and (lie 
peritonaeum. Usually the abscess cavity is extensive. The ,pns is often offen¬ 
sive and may have a distinctly ficeal odor from contact with the large bowel. 

It may burrow in various directions and burst into the pleura and he dis¬ 
charged through the lungs. A more frequent direction is down the psoas 
muscle, when it appears in the groin, or it may pass along the ilincus fascia 
and appear at PonparfsTTgaiiienr 'TTniay perforate the bowel or rupture into 
the'pwttwnfe’um; sometimes it penetrates the bladder or vagina. 

~Postmortem we occasionally' find a condition of diroitic perinephritis in 
which the fatty capsule of the kidney is extremely firm, with numerous bands 
of fibrous tissue, and is stripped off from the proper capsule with the gieatcst 
difficulty. Such a condition probably produces no symptoms. 

Symptoms.—‘There may lie intense pain, aggravated by pressure, in tho 
lumbar region. In other instances, the onset is insidious, without pain in tho 
renal region; on examination signs of deep-seated suppuration mav be detected. 
Ou the affected side there is usually pain, which may bo referred to the neigh- • 
Imrhood of the hip-joint or to (lie joint itself, or radiate down the tlngh and he 
associated with the retraction of (lie testis.. The patient lies with the t ngi 
flexed, so as to relax the psoas muscle, and in walking throws, as far as pos¬ 
sible.' the weight on the opposite leg. Tie also* keeps the spine immobile, 
assumes a stooping posture in walking, and has great difficulty in voluntari y 


adducting the thigh (Gibney). 

There-may be pus in the urine if the disease has extended from the pelvis 
or the kidney, but in other forms the urine is clear. When-pu* has formed 
there-aie usualfo chills with irregular fever and sweats. Ou examination, 
deepi-seate&jnduration is felt between the last rib and the crest of the ilium. 
Bimanual palpation may reveal a distinct tumor mass. CEdcma or puffiness 

of the skin is frequently present. . . , 

~ Diagnosis.—Tho diagnosis is usually easy; when doubt exists the aspirator 
needle should be used. We can not always differentiate the primary forms 
from those due to perforation of the kidney or of the bowel. This, however, 
makes but little difference, for the treatment is identical. It is usually po.- 
sible by the history and examination to exclude diseases of the ver ™ 
children hip-joint disease may be suspected, but the pain is ug cr > a 
is no fulness or tenderness over the hip-joint itself. 

The treatment is dear-early, free, and permanent drainage. 
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DISEASES OF THE BLOOD AND DUCTLESS 

GLANDS. 

L AN2EMIA. 

Definition.— Anamiift may be defined as a reduction in the amount of the 
blood as a whole or of its corpuscles, oligocythemia, or of certain of its more 
important constituents, such as albumin and hemoglobin. 

* Pseudo-Anamk.— The state of the skin and mucous membranes is usually 
X safe guide in judging of the presence of anaemia. There are certain con¬ 
ditions in which this is deceptive, and a marked pallor may exist with nearly 
normal corpuscles and hemoglobin. (1) The pallor of nausea and the anemia 
following a drinking-bout (Katzenjammer!); (2) the apparent anemia of 
Bright’s disease, of certain cases of heart disease, of early arterio-sclenws 
(Stengel); (3) of the morphia habitue , sometimes of the lead worker; and 
k (4) of certain perfectly healthy individuals who are, so to speak, bom pale 
and stay pale—these are some of the conditions in which with a p^eudo- 
anaemia there is a normal or nearly normal blood-count and color index. 

Anaemia may be local or general. 

local Anaemia.—Tissue irrigation with blood is primarily from the heart, 
but in all extensive systems of this sort provision is made at the local terri¬ 
tories for variations in the supply, according to the needs of a part. The 
sluices are arranged by means of the stop-cock action of th e ar teries, which 
contract or expand under the influence of the vaso-motor ganglia, central and 
peripheral. If the sluices of one large district are too widely open, so much 
blood may enter that other important regions have not enough to keep them 
at work. \Local anaemia of the brain, causing swooning, ensues when the 
mesenteric channels, capable of holding all the blood of the body, are wide 
open. ^Emotional stimuli, reflex from pain, etc., removal of pressure, as after 
tapping in ascites, may cause this. It is probable that many of tho nervous 
and other symptoms in enteroptosis are due to the relative anaemia of the 
cerebral and spinal systems, owing to the persistent overflowing of the mivn- 
teric reservoir. '.We know very little of local anaemia of the various organs 
but poroibly functional disturbance in the liver, kidneys, pancreas, heart, etc., 
may result from a permanently low pressure in the local blood “main-- 
'Anemia from spasm of the arterial walls is seen in Eaynaud’s disease, which 
usually affects the peripheral vessels, causing local syncope of the fingers, hut 
it may occur in the visceral vessels, particularly of the brain, and cause tem¬ 
porary hemiplegia, aphasia, etc. 
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Qenenl a naemia may be: (1) Secondary or symptomatic; (2) prininry, 
essential, or cytogenic. 

Secondary An.k.mia. 

Under this division comes a large pro|)ortion of all eases. The following 
are the most important groups, based on the etiology: 

(1) Anaemia from haemorrhage, either traumatic or spontaneous. Tho 
loss of blood may be rapid, as in lesions of large vessels, in injury or in rup¬ 
ture of aneurisms, in ulcer of the stomach or duodenum, or in ]>o-t-portum 
haemorrhage. If the loss is excessive, death results from lowering of the 
arterial pressure. In sudden profuse haemorrhage the loss of 2 or 1 pounds 
of blood may prove fatal. In the rupture of an aneurism into the pleura tho 
loss of blood may amount to 74 pounds, the largest quantity I lime known to 
be shed into one cavity. In a ease of hiemalemesrs the patient lost over to 
< rfrands of blood in one week and yet recovered from the immediate efforts. 
Byen after very severe luemorrhage the number of red blood-corpuscles is not 
'reduced so greatly as in forms of idiopathic amrniia. Thus in one ease ju-t 
mentioned, at the termination of the week of bleeding there were nearly 
1,390,000 red blood-corpuscles to Hie cubic millimclrc. Tho pi'orr— of regeijf 
eration goes on with great rapidity, and in some “ bleeders " a week or ten 
days suffice to re-establish the normal amount. The watery and 'aline con¬ 
stituents of the blood are readily restored by absorption from the gastro¬ 
intestinal traet. iThe albuminous elements also are quickly renewed, hut it 
may take weeks or months for the corpuscles to reach the normal standard. 
The haemoglobin is restored more slowlv than the corpuscles. Chart XVI, 
page 720, illustrates the rapid fall and gradual restitution in a ease of 
severe purpura hteniorrhagiea. In September the blood-count was: red bloml- 
corpuscles, 5,350,000; leucocytes, 5,500; lucmoglobin. Of per cent. 

The microscopical characters of the blood after severe luemorrhage may 
not be greatly changed. > The red corpuscles show, usually, rather more 
marked differences in size than normally, while tho average size may be a 
trifle reduced; there may he a'moderate poikilooylosis. .The corpuscles are 
paler than normally. ' Nucleated red corpuscles appear, almost always, -non 
after the haemorrhage; they are, however, not numerous, except when their 
large number indicates the .so-called blood crisis.' Those are small hoilu- of 
about the same size as a normal red corpuscle with a small, round, dis-ply 
staining nucleus. <'Free nuclei may he found. ‘The colorless corpuscles are, 
at fi rst, ipeypAsed in number. There is a moderate leucocytes^, the differen¬ 
tial count showing an increase in the multinuelear nentrophiles w ilh-a d i m i¬ 
n ution in flip small m on o n 11 clear elements. 'During recovery the leueoeytosis 
diminishes. >«The color index is low. ns the hemoglobin regenerates more slowly 
and tSo corpuscles are smaller and lighter. 

The reduction in hemoglobin is always proportionately greater than that 
in the corpuscles. 

In some instances a rapidly fatal anaemia may follow a single severe 
haemorrhage, as in post-partum cases, or repeated small hemorrhages, as in 
Purport. Here the appearances of the red corpuscles are mueh the aame, 
except in the total absence of nucleated red corpuscles. 

TheJfiujjpeytes in these cases are usually reduced in number f the poly- 
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nuclear elements are present in a relatively diminish^ proportion, while the 
'.small mononuclear forms are numerous. 'Post mortem there is a total absence 
of any regenerative activity on the part of the bone-marrow. 

The above description is of the blood changes after one severe hemorrhage. 
In the case of repeated hemorrhages the picture depends upon the interval 
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between the losses of blood: if long enough to allow complete regeneration 
each time the total amount of blood lost may be excessive and yet the patient 
recover rapidly after the last as in a case of phthisis mentioned by Ehrlich 
who lost by haemoptysis twenty kilogrammes of blood in six and. a Half months. 

If, however, the intervals are so short that recovery from each is not 
possible there soon occurs .a chronic anaemia with very tardy regeneration; a 
hydraemic plasma, low color index, and lymphocytosis. 

(3) Anaemia is frequently produced by long-continued drain on the albu¬ 
minous materials of the blood, as in, chronic suppuration andi^jigbPg disease. 
Prolonged-lactation acts in the same way. - Rapidly growing tumors may 
cause a profound anaemia, as in gastric cgneer. The characters of the blood 
here may be much the same as in the acute cases. Usually the poikilocytosis 
is more.marked; in severe cases it may be excessive. The jmeseiice, however, 
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of the very large corpuscles, such as one sees in pernicious anaemia, is not 
noted, the av erage size appearing to be rather smaller than normal. 

Nucleated red corpuscles are usually scanty. In long-continued chronic 
secondary - anaemias occasional larger nucleated red corpuscles may be seen, 
bodies with larger palely staining nuclei; in some of these cells karyokinctic 
figures occur. Nucleated red corpuscles with fragmentary "nuclei may also 
be seen. 


The leneeeytes may be increased in number, though in some severe chronic 
cases there may be a diminution. 

(3) Anamia from Inanition.—This may be brought about by defective 
food-supply,, or by conditions which interfere with the proper reception and 
prejftation of the food, as in cancer of the (esophagus and chronic dyspepsia. 
The reduction of the blood mass may lie extreme, but the plasma suffers pro¬ 
portionately more than the corpuscles, which, even in the wasting of cancer 
of the oesophagus, may not be reduced more than one-half or three-fourths. 
The reduction in the plasma may be so great that the corpuscles show a 


relative increase. 

(4) Toxic anemia is induced by the action of certain poisons on the 
blood, such as lead, mercury, and arsenic, among inorganic substances, and 
the virus of syphilis and malaria among organic poisons. They act cither 
by directly destroying the red blood-corpuscles, as in malaria, or by jpereas- 
ing the rate of ordinary consumption. The anaimia of pyrexia may in part 
be due to a toxic action, but is also caused in part by the disturbance of 
digestion and interference with the function of the blood-making organs. 


Pbimaey on Essential Anemia. 


1. Chlorosis. 


Definition. —An anmmia of unknown cause, occurring in young girls, char¬ 
acterized by a marked relative diminution of the h®moglobin. 

Etiology.-— It is a disease of girls, more often of blondes than of brunette. 
It is doubtful if males are ever affected. I have never seen true chlorosis in 
a boy. The ago of onset is between the fourteenth and seventeenth years; 
under the age of twelve cases are rare. Recurrences, which are common, may 
extend into .<Ae third decade. Of the essential cause of the disease wc know 
nothing. ■ There exists a lowered energy in the blood-making organs, asso¬ 
ciated in. some obscure way with the evolution of the sexual apparatus in 
women, iHereditary influences, particularly chlorosis and tuberculosis, play a 
part in some cases. Sometimes, as Virchow pointed out, the condition exists 
with a defective development (hypoplasia) of the circulatory an genera ive 


6 The disease is most common among the ill-fed, overworked girls of large 
towns, wh o are con fined all, day in close, badly lighted rooms, 
much stair-dimbmg. Cases occur, however, under the most favorable con 
ditions of life, but not often in country-bred girls, as Maudlin sings m th 
Complect Angler ,fiack of proper exercise an<g* fresh air, andtheuseof 
►improper food art important factors.* Emotiomfl and/pervous 
may befprominent—so prominent thai/certain writers have regarded the dm- 
as a neurosis. De Sauvages speaks of 4 chlorose par amour. Newly 
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arrived Irish girls were very prone to the disease in Montreal. The “ corset 
and chlorosis ” expresses 0. Bosenbach’s opinion. Menstrual disturbances are 
Bpt uncommon, but are probably a sequence, not a cause, of chlorosis. Sir 
Andrew Clark believed that constipation plqys an important role, and that 
the condition is in reality a voproemia due to the absorption of poisons—leueo- 
maines and ptomaines—from the large bowel, a view which does not seem 
very reasonable, considering the great frequency of constipation both in 
women and in men. 

Symptoms. — (a) Qese&al.—T he symptoms of chlorosis are those of 
ansemia. The subcutaneous fat is well retained or even increased in amount. 
The complexion is peculiar; neither-the blanched aspect of haemorrhage nor 
the muddy pallor of grave anaemia, but a curious yellow-green tinge, which 
has given to the disease its name, and its popular designation, the green sick¬ 
ness. Occasionally the skin shows areas of pigmentation, particularly about 
the joints. In eases of moderate grade the color may be deceptive, as the 
cheeks have a reddish tint, particularly on exertion (chlorosis rubra). The 
subjects complain of breathlessness and palpitation, and there may be a tend¬ 
ency to fainting—symptoms which often lead to the suspicion of heart or 
lung disease. Puffiness of the face and swelling of the ankles may suggest 
nephritis. The disposition often changes, and the girl becomes low-spirited 
and irritable. The eyes have a peculiar brilliancy and the sclerotica are of a 
bluish color. 

(6) SrKCiAL Features. — Blood .—The drop as expressed looks pale, 
Johann Duncan, jn lHGt, first called attention to the fact that the essential 
feature was not a great reduction in the number of the corpuscles7 but a 
•quantitative change in the haimoglobin. The corpuscles themselves look pale. 

In 63 consecutive cases examined at my clinic by Thayer, the average num- 
hfix per cubic millimetre of the red blood-corpuscles was 4,096,544, or over 
80 .per. cent, whereas the percentage of haemoglobin for the total number a as 
42.3 per cent. The accompanying chart illustrates well these striking differ¬ 
ences. There may, however, be well-marked actual anaemia. The lowest blood- 
count in the series of cases referred to above was 1,932,000. There may lie 
all the physical characteristics and symptoms of a profound anaemia with the 
renumber of the blood-corpuscles nearly at the norqfi. standard. Thus in one 
instance the globular richness was over 85 per d%ii, with the htemoglobin 
about 35. No other form of anaemia presents this feature, at least with the 
same constancy and in the same degree. The importance of the reduction in j 
the haemoglobin depends upon the’'fact that it is the iron-containing elements 
of the blood with which in respiration the oxygen enters into combination. 
This marked diminution in the iron has also been determined by chemical 
analysis of the blood. The microscopical characteristics of the-blood are as 
follows: In severe cases the corpuscles may be extremely irregular in size and 
shape—poikilocytosis, which may occasionally be as marked as in some cases 
of pernicious anaemia. The; large forms of red blood-cells are not as com¬ 
mon, and the averagei-sizc is stated to be below normal. iThe color of the 
corpuscles is noticeably pale and the deficiency may be seen either in indi¬ 
vidual corpuscles or in the blood mixture prepared for counting, i Nucleated 
red corpuscles (normoblasts) are not very uncommon, and may vary greatly 
in numbers in the same case at different periods. ^The-loueocytes may show 
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a slight increase; the average in the 63 cases above referred to was 8,467 per 
cubic millimetre. "r 

(c) Gabteo-intestinai, Symptoms. —The appetite is capricious, and par 
. tienta often have a longing foj unusual articles, parti cularly arid* l n some 
' instances .^ eat.alLsorts of indigestible things, such as chalk or even earth. 
1 Superaeidity of the gastric juice is commonly associated with chlorosis. In 
19 out of 91 cases in Itiegel’s clinic this condition was found to exist. In 
the other two instances the acidity was normal or a trifle increased. : Distress 



after eating and even cardialgic attacks may be associated, with it. Con¬ 
stipation is a common symptom, and, as already mentioned. 1ms been regarded 
88 an ftnportant element in causing the dise ase. A majority of chlorotic girls 
whoHear corsets" havPgSsffbpfosis. and on inflation the stomach will be found 
vertically placed; sometimes the organ Js. very much dilated. The motor 
power-is usually well retained. Enteroptosis with palpable right kidney is 
not uncommon. 





T24 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


^ (d) Cieculatoby Symptoms. —Palpitation of the heart occurs on exer- 
tufc, and may be the most distressing symptom of which the patient com¬ 
plains. Percussion may show slight increase in the transverse dulness. A 
systolic, murmur is heard at the apex or at the base; more commonly at the 
latter, but in extreme c^s at both. A diastolic murmur is rarely heard. 
The systolic murmur is usually loudest in the second left intercostal space, 
where there is sometimes a distinct pulsation. The exact mode of production 
is still in dispute. B alfour holds that it is produced at the mitral orifice by 
relative insufficiency of the valves in the dilated condition of the ventricle. 
'On the right side of the neck over the jugular vein a continuous murmur 
may be heard, the bruit de diable, or humming-top murmur. 

The pulse is usually full and soft. Visible impulse is present in the veins 
of the neck, as noted by Lancisi. Pulsation in the peripheral veins is some^ 
times seen. Thrombosis in the veins may occur, most commdtty in the 
‘’femoral, but in other instances in the cerebral sinuses there may be multiple 
thrombi. In 86 cases the veins of the legs were affected in 48, the cerebral 
sinuses in 29 (Lichtenstem). The chief danger in thrombosis of the extremi¬ 
ties is pulmonary embolism, which occurred in 13 of 52 cases collected by 
* Welch. 

> As in all forms of essential anaemia, fever is not uncommon. Chlorotic 
patients suffer frequently from headache and neuralgia, which may be parox¬ 
ysmal. The hands and feet arc often cold.' Dcrmatographia is common. 
Hysterical manifestations are not infrequent. Menstrual disturbances are very 
common—amenorrhcea or dysmenorrhoea. With the improvement in the blood 
condition this function is usually restored. 

*■ Diagnosis, —The green sickness, as it is sometimes called, is in many in¬ 
stances recognized at a glance. The well-nourished condition of the girl, the 
peculiar complexion, which is most marked in brunettes, and the white or 
bluish sclerotics are very characteristic. A special danger exists in mistak¬ 
ing the apparent anaemia of the early stage Qf julmonary tuberculosis for 
chlorosis. Mistakes of this sort may often be avoided by the very simple 
test furnished by allowing a drop of blood to fall on a white towel or a piece 
of blotting paper—a deficiency in haemoglobin is readily appreciated. The 
, palpitation of the heart and shortness of breath frequently suggest heart-dis¬ 
ease, and the oedema of the feet and general pallor cause the cases to be mis¬ 
taken for Bright’s -disease. In the great majority of cases the characters of 
the blood readily separate chlorosis from other forms of anaemia. 


Idiopathic or Progressive Pernicious Ancemia. 

The disease was first clearly described by Addison, who called it ffio- 
pathio anrnmi a. Channing and Gusserow described the cases occurring post 
partum, bu t to Biermer we o we a revival of interest, in the subject. 

** Etiology.— The existence of a separate disease worthy oh' the term pro¬ 
gressive pernicious anaemia has been doubted, but there The very many 
cases in which, as Addison says, there exist none of the usual causes or 
concomitants of anaemia. Cliwiwtiy there are several different gro ups whic h 
present: the nharonteiM-n^.pregaBaauta nnrl pornifjpiis anaemia ailji are etiolo g- 
i eally differ ent.. Thus, a fatal anaemia may be due to the presence of para- 


anemia. 


gltee, or may.follw haanorrhage, or be associated with chronic atrophy of the 
stomach; blit when we have excluded all these causes there remains a group 
which, in the words of Addison, is characterized by a "general ansemia 
vflCCniring without any discoverable cause whatever, cases in which there had 
no previous loss of blood, no exhausting diarrhoea, no chlorosis, no 
pjupura, no renal, splenic, miasmatic, glaudular, strumous, or malignant 
'disease.” 


William Hunter considers that the idiopathic anamiiu described by Addi¬ 
son and the propess ive pernicious aninnia of Biermer are different affections. 
That described^ Addison is a distinct disease, while that described by Bier- 
,mer'la“a frequently recurring group of symptoms met witli in very different 

f ditions of disease.”/ Hunter holds that there are two important factors 
the disease, (a) haemolysis and (b) a chronic septic infection often asso¬ 
ciated with a specific glossitis, and oral, gastric, and intestinal sepsis. 

Idiopathic ansemia is widely distributed. It is of frequent occurrence 
in the Swiss cantons, and it is common in the United States. Tt affects inid-^, 
dle-aged persons, but instances in children have been described. Of the 81 
eases in my hospital series 3(1 wore above fifty years of age; only 1 was unddlr 
twenty. Griffith mentions about 10 eases occurring under twelve yegrs of *■ 
age. The youngest patient I have seen was a hoy of ten. .Males are more t 
frequently affected than females. Of 550 cases collected by Col man, 323 were 
in men and 227 in women. Sinkler and Eshner record 3 cast's in one family, 
the father and two girls. 

With the following conditions'may be associated a profound ami’iniu not 
always to be distinguished clinically from Addison's idiopathic form: 

(a) Pregnancy and Parturition .—The symptoms may occur during png-* 
nancy, as in 19 of 29 cases of this group in Eiehhorst’s table. More com¬ 
monly, in my experience, the condition has been post partum. 

(b) Atrophy of the Stomach. —This condition, early recognized by Flint 
and Fenwick, may certainly cause a progressive pernicious nnamiia. By mod¬ 
ern methods it may now be possible to exclude this extreme gastric atrophy. 

(er) Parasites .—The most severe form may he due to the presence of para¬ 
sites, and the accounts of cases depending upon the ancliylostomu and the 
bothriocephalus describe a progressive and often pernicious ana'inin. 

After the exclusion' of these forms there remain a large proportion, which 
correspond to Addison’s description. The researches of Quincke and Ins stu- 
denf Peters showed that there was an enormous increase in the iron in the 
liver, and they suggested that the affection was probably due to increased 
haemolysis. This has been strongly supported by the extensive observations 
of Hunter, who has also shown that the urine excreted is dui ker in color and 
coqjping pathological urobilin. The, lamoa tint of the skin o r the actu al 
i anndirm ia ftffirihnicfl , nn thia view, to .an .overproduction. To explain the 
hsanolysis, it has been thought that in the condition of faulty gastro-intestinal 
digestion, whiebus so commonly associated with these cases, poisonous mate¬ 
rials jure developed, which when absorbed cause destruction of the corpuscles. 
Certainly the case for haemolysis is very strong, and is supported by the experi¬ 
mental work of Bunting, who has been able to produce in animals a condition 
the counterpart of pernicious ansemia in man. 

Stqekman suggests that repeated small capillary haemorrhages—chiefly ip* 
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t ernal—pl ay an important role in the causation otibi. disease, which also 
explains, he holds, the existence of a great excess of iron in the liver'. 

Oh the other hand, F. P. Henry, Stephen Mackenzie, Rindfleisch, and other 
authorities incline to the belief that the essence of the disease is in defective 
hsemogenesig— in consequence' of which the red blood-corpuscles are abnor- 
m ally vulnerable. 

A Morbid Anatomy.— ^The body is rarely emaciated. ^ lemon tint of the 
skin is present in a majority of the cases. -/The muscles often are intensely 
$ed i n color, like horse-flesh, while the fat is light yellow. ^ Haemorrhages are 
common on the skin and serous surfaces. /T he hear t, is usually larg e, flabby, 
and empty. In one instance I obtained only 2 drachms of blood from the 
right heart, and between 3 and 4 from the left. The. muscle substance of the 
heart is intensely fatty, and of a pale, light-yellow color. In no affection do 
we see more extreme fatty degeneration. The lungs show no special changes. 

' The stomach in many instances is normal, but in some cases of fatal anaemia 
the mucosa has been extensively atrophied. In the case described by Henry 
and myself the mucous membrane had a smooth, cuticular appearance, and 
there was complete atrophy of the secreting tubules. ■ The liver may be anlatgcd 
an d,- fatty . In most of my autopsies it was normal in size, but usually fatty. 

'■ The iron is in excess, a striking contrast to the condition in cases of secondary 
anaemia. It is deposited in the outer and middle zones of the lobules, and in 
two specimens, which I examined, seemed to have such a distribution that the 
bile capillaries were distinctly outlined. This, Hunter states, is a special and 
characteristic lesion, possibly peculiar to pernicious anaemia. 

The spleen shows no important changes. In one of Palmer Howard's 
Pases the organ weighed only 1 ounce and 5 drachms. Thfi.iron. pigment is 
usually in excess. The lymph-glands may bo of a deep red color. The amount 
of iron pigment is increased in the kidneys, chiefly in the convoluted tubules. 
/The bone-marrow is usually red, lymphoid in character, showing great num¬ 
bers of nucleated red corpuscles, especially the larger forms called by Ehrlich 
gigniltolilasts. Cases in which the bone-marrow shows no signs of activity 
have been described as aplastic anaemia. Lichtheim and others have found 
sclerosis in the posterior columns of the cord. 

Symptoms. —The patient may have been in previous good health, but in 
many cases there is a history of gastro-intestinal disturbance, mental shock, 
or worry. The description given by Addison presents the chief features of the 
disease in a masterly way. “It makes its approach in so slow and inaidipus 
a manner that the patient can hardly fix a date to the earliest feeling of that 
languor which is shortly to become so extreme. Th e countenance gets pa le, 
the whites of the eyes become peayly, the general-fr ame flab by rather than 
wasted, the pulse, perhaps large, but remarkably s oft and coynpressih ie. and 
occasionally with a slight jerk, especially under the slightest excitement. 
There is an i ncreasing indisposition to exertion, with an uncomfortable feeling 
of faintness or breathlessness" In attempting it; the heart is readily made t<> 
ppjpjtgta ■ the w hole surface of the bo dy presents a blanched, smooth, and 
waxy a ppearance; the lips, g ums, and tong ue seem bloodless, theSaKbiness 
of the solida increases, the appetite, fails, extreme languor and faintness super¬ 
vene, breathl essne ss and palpitations are produced by the most trifling exertion 
or emotion; some slig ht oede ma is probably perceived ahonl-ihajigkles; the 
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debility becomes extreme—the patient can no longer rise from bed; the mind 
occasionally wanders; he falls i a t e- a prostrate and half-torpid state, and at 
length expires; -nevertheless, to the very last, and after a sickness of several 
months’ duration, the bulkiness of the general frame and the amount of obes¬ 
ity often present a most striking contrast to the failure and exhaustion observ- 
ible in every other respect.” 

The Blood-—T he red corpuscles may fall to onc-iifth or less of the nor. 
nal number. The average count in my 81 (in 102 admissions) hospital cases 
vas 1,575,000 per cubic millimetre—that is, in 81 per cent of the cases under 



Chart XVIII.— Pkrsiciobs Arjsmu. 


2,000,000 and in 12 per cent under 1,000,000 cells—and the haunoglobm was 
about 30 per cent. The hremoglobin is relatively increased, so that the indi¬ 
vidual globular richness is plus, a condition exactly the opposite to that which 
occurs in chlorosis and the secondary anaraia, in which the corpuscular rich- 























































728 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


ness in coloring matter is minus. The relative increase in the hsemoglobin is 
probably associated with the average increase in the sue of the red blood-cor¬ 
puscles. Chart XVIII, page 727, illustrates these points. Microscopically the 
red blood-corpuscles present a great variation in size, and there can be seen 
large giant forms, megalocytes, which are often ovoid in form, measuring 
8,11, or even J5 in diameter—a.circumstance which Henry regards as indi¬ 
cating a reversion to a lower type. Laache thinks these pathognomonic, and 
they certainly form a constant feature. There are also small round cells, 
microcytes, from 2 to 6 p in diameter, and of a deep red color. The corpus- 
ceB show a remarkable irregularity in form; they are elongated and rodlike 
or pyriform; one end of a corpuscle may retain its shape while the other is 
narrow and extended. To this condition of irregularity Quincke gave the 
name poikilocytosis. 

Nucleated red blood-corpuscles are almost always present, as pointed out 
by Ehrlich. It may require a long search to find them. There are two types, 
normoblasts and megaloblasts, which Ehrlich regards as almost distinctive of 
this anaemia. There are frequently forms intermediate between these two 
groups which often have irregular nuclei. A relatively large number of 
megaloblasts usually indicates a grave outlook. Though these large forms arc 
lmost characteristic, occasionally forms closely similar to them may be found 
jin the graver secondary anaemias—e. g., hothriocepbalus anaemia, anchjlosto- 
' missis—and in leukaemia. Karyokinetic figures may be seen in these bodies. 
Bed corpuscles with fragmenting nuclei are common in pernicious anaemia. 
Blood crises were first described under this name by v. Noorden. He con¬ 
sidered the phenomenon one of active blood regeneration, causing the appear¬ 
ance in the peripheral blood of large numbers of nucleated reds, which remain 
for a few days* and are followed, by a.decided gain .in the .blood-count. This 
may bo true in secondary anaemias, but in pernicious araemia they are often 
part of the terminal picture with declining count of red corpuscles and leuco¬ 
cytes, and the presence of large numbers of nucleated reds which may continue 
even for nineteen weeks, as if the marrow were making convulsive but fruitless 
efforts to restore the blood. There were 20 crises in 13 of my 81 cases, and in 
5 they were terminal events. Three-fourths of these crises were megaloblastic 
in character, in the others the cells were chiefly normoblasts. In the highest 
crisis there were 14,388 normoblasts, 400 intermediates, and 138 megaloblasts 
per cubic millimetre. Bensancon and Labbd mention a crisis with 10,000 
normoblasts and 960 megaloblasts per cubic millimetre (the intermediates 
were probably counted with the latter). Only 5 of the 20 crises were followed 
by a real gain in the count of red cells, and these were of normoblastic type. 
Th* leucocytes are generally normal or diminished in number, even to 500 
per cubic millimetre; and a markdd relative increase in the small mononuclear 
forms—in one of my cases even 79 per cent, yet with absolute number normal 
—with a diminution in the polynuclear leucocytes, is often noted. Myelocytes 
are usually found, and in one of my cases were 8 per cent. Theilood-plates are 
either absent or very scanty. 

The cardio-vascvhr symptoms are important and are noted in the de¬ 
scription given above. Heemic murmurs are usually present. The larger 
ajteriea pulsate visibly and the throbbing in them may be distressing to the 
■'’patient. /The pulse is full and frequently suggests the water -hamme r heat of 
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aortic insufficiency. The capillary pulse is frequently to be 6een. The super¬ 
ficial, veins are often prominent, and I have seen well-marked pulsation in 
them. Hsemorrhagcs occurred, either in the skin or from the mucous sur¬ 
faces, in 12 cases of my series. Hetinal luemorrhages are common. There are 
rarely symptoms in the respiratory organs. 

Gastro-intestinal sympto ms.-sueh ns dyspepsia, nausea, and vomiting, may 
be present throughout the disease. l)inrrh<en is not infrequent. The urine is 
usually of a low specific gravity and sometimes pale, but in other instances if is 
of a deep sherry color, shown by Hunter and Mott to lie due to great excess 
of urobilin. Fever was present in three-fourths of my cases. 

The skin has most frequently a lemon-tint, sometimes positively ietermd; 
in a few cases there is pallor without any change in color, while in a third 
’ group the skin is pigmented, so that Addison’s disease is suspected. This 
occurs in a few instances in which arsenic has not been given; as a rule it 
■'■follows the administration of this drug. The pigmentation may bo patchy 
1 -rtnd associated with areas of leucoderma. The nervous symptoms are of great 
interest. Extensive changes may he present in the cord without any symp¬ 
toms during life. In a majority of the cases the numbness comes on in the 
legs and feet, less often in the hands, and in a few instances there is pain of 
great severity. Gradually the signs of postero-luteral sclerosis become well 
marked. In a third group, described by Hisicn Russell, Batten, and Collier, 
-the nervous symptoms—indicating a postero-lateral sclerosis—come lir-l and 
the amemia follows; but the cases have not always the features of the progres¬ 
sive pernicious disease. 

Diagnosis. —The disease is not often recognized by the general practi¬ 
tioner. The lemon-yellow tint of the skin lends to the diagnosis of jaundicei 
the pigmentation suggests Addison’s disease; the anamiia. puffy facp, swollen 
ankles, and albumin in the urine, Bright’s disease ; the shortness of*bronth and 
palpitation, heart-disease; the pallor and gastric symptoms, cancer of the 
stomach. The retention of fat, the insidious onset, the absence of signs of local 
disease, and the blood features already discussed are the most important diag¬ 
nostic points. From cancer of the stomach it is distinguished by (1) the 
absence of wasting; (2) the high-color index of the blood and the lower cor¬ 
puscular count, reaching frequently below one million per cubic millimetre; 
(3) the absence of the fairly characteristic reactions of the stomach contents; 
and (4) the marked improvement in the first attacks with rest, fresh air, 
diet, and arsenic. 

Prognosis. —In the true Addisonian, cases the ultima te outloo^jsJjad; of 
late years the proportion of cases of temporary recovery has increased. Of the 
Si cases from my wards, death occurred in 27 while under observation. C omits 
taken in 18 of the fatal cases on the day of death were all lielow 7 00.Q0Q red 
cells-percmif . The average duration of these was one year. One patient recov¬ 
ered completely. He was admitted in 1890 with a history of one year, wa» dis¬ 
charged well/ and returned in 1896 with cancer of the stomach. One patient 
is in good health six years and another four years after the onset. In Pve- 
Smith’s article in the Guy’s Hospital Reports he mentions 20 cases of recovery. 
Column in a recent article, states that one of these cases treated with arsenic 
in 1880 was alive and well in March, 1900. The history is usually not one .of 
progressive advance but of alternate periods of gain and loss. In my senes 
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a red count below one million has been a bad omen. The presence of many 
megaloblasts is unfavorable. They were relatively eleven times more numerous 
in the fatal cases, of my series than in those that recovered. That a large rela¬ 
tive percentage of small mononuclears was of bad import is not supported by 
my cases. Those that recovered had a slightly higher average percentage than 
the fatal cases,, The "blood crises are usually of ill omen. Patients who do 
not take arsenic well usually do badly. Gastro-intestinal disturbances arc 
serious. There are remarkable acute case*. which may prove fStlT within ten 
days* .as in a patient I saw with Finley, of Montreal. 

Treatment of Anaemia. — Secondary An.emta.— yT hc traumatic ease s do 
best, and with plenty of good food aftd fresh air the blood is readily restored. 
The extraordinary rapidity with which the normal percentage of red blood- 
corpuscles is reached without any medication'whatever is an important lesson. 
T tye. cause o f the hannorrhage should be'sought and the necessary indica¬ 
tions met. The large group depending on the drain on )h e-a.ll» un jpmjp mate¬ 
rials of the blood, as in Bright’s disease, suppuration, and fever, is difficult to 
treat'-successfully, and so long as the cause keeps up it is impossible to restore 
the normal blood condition.^ The anaemia of inanition requires plenty of 
nourishing food. When dependent on organic changes in the gastro-intestinal 
mUcosa not much can be expected from either food or medicine. In the toxic 
cases due to mercury and lead, the poison must be eliminated and a nutritious 
diet given with full doses of iron. In a great majority of these cases there is 
deficient blood formation, and the indications are briefly three: plenty of 
food, an open-air life, and iron. As a rule it makes but little difference what 
form of the drag is administered. 

• Chlorosis.— The treatment of chlorosis affords one of the most brilliant 
instances—of which we have but three or four—of the specific action of a rem¬ 
edy. Apart from the action of quinine in malarial fever, and of mercury and 
iodide of potassium in syphilis, there is no other drag the beneficial effects of 
which we can trace with the accuracy of a scientific experiment. It is a minor 
matter liow the iron cures chlorosis. Ia_a..week we give to a case .as much iron 
as is contained in the entire blood, as even in the worst case of chlorosis there 
is rarely a deficit of more than 2 grammes of this metal. Iron is present in 
the faeces of chlorotic patients before they are placed upon any treatment, 
so that the disease does not result from any deficiency of available iron in the 
food. Bunge believes that it is the sulphur which interferes with the digestion 
and assimilation of this natural iron. The sulphides are produced in the 
process of fermentatioq and decomposition in the faeces, and interfere with 
the assimilation of the normal iron contained in the food. By the adminis¬ 
tration of an inorganic preparation of iron, with which these sulphides unite; 
the natural organic combinations in the food are spared. 

In studying charts of chlorosis, it is seen that there is an increase in the 
red blood-corpuscles under the influence of the iron, and in some instances 
the globular richness rises above normal. The increase in the haemoglobin is 
slower and the maximum percentage may not be reached for a long time. 1 
have for years in the treatment of chlorosis used with the greatest success 
Blaud’s pills, made and given according to the formula in Niemsyr’s text-book, 
i which each pill contains 2 grains of the sulphate of iron. During f the first 
■eek one pill is given three times a day; in the second week, two pills; in 
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the third week, three pills, three times a day. This dose should be continued 
for four or fl ye weeks at least-before reduction. An importanTfeaturTin the 
treatment is to persist in the use of the iron for at least three months, and, if 
necessary, subsequently to resume it in smaller closes, ns recurrences arc so 
common. The diet should consist of good, easily digested food. Special care 
should be directed to the bowels, and if constipation is present .a saline purge 
should be given each morning. Such stress did Sir Andrew Clark lav on the 
importance of constipation in chlorosis, that he stated that if limited to the 
choice of one drug in the treatment of the disease lie would choose a purga¬ 
tive. In many instances the dyspeptic symptoms limy lie relieved by alkalies. 
Dilute hydrochloric acid, manganese', phospliorus. and oxygen have been recom¬ 
mended. Best in lied is important m severe eases. 

■ Treatment op Pernicious An,kmia.— There are five essentials: first, a 
diagnosis; secondly, rest m bed for weeks nr e\en months, if jxissihle (thirdly) 
in the open air; fourthly, all the goocf food .the patient can take; the outlook 
t depends on the stomach; fifthly, arsenic; Fowler's solution in increasing doses, 
beginning with tq iii or v three times a day, and increasing iq i each week until 
the patient takes rqxv or xx three times a day. Other forms of arsenic may be 
tried, as the sodium cacodylate or (lie ato.wl hypodermically. Accessories are 
oil inunctions; bone-marrow, which lias the merit of a reeonimendation by 
Galen; in some cases iron seems to do good. Care should be taken of the 
mouth and teeth. After recovery the patient should be told to watch the 
earliest indications of return of the 1 rouble and at once resume the arsenic. 

n. LEUKAEMIA. 

Definition. —An affection characterized by persistent increase in the white 
blood-corpuscles, associated with changes, either alone or together, in the 
spleen, lymphatic glands, or hone-marrow. 

The disease was described almost simultaneously by Vjrchow and by Ben¬ 
nett. who gave to it the name loucocythamna. It. is ordinarily seen in two 
main types, though combinations and variations may occur: 

(1) Spleno-medullary leuktemia, fn which the changes are especially 
localized in the spleen and the bone-marrow, while the blood shows a great 
increase in elements which are derived especially from the hitter 1 issue, a con- 
'dirion which Muller has termed “ myelmmiu.” filial t ab prefers to call this 
type of the disease^"myelogenous leukmmia,” believing the part played by 
the spleen in the process to he purely passive. 

(2) Lymphatic leukasmia, in which the changes arc chiefly localized in 
tlie lymphatic apparatus, the blood showing an especial increase m those ele¬ 
ments derived from the lymph-glands. 

Etiology. —We know nothing of the conditions under which the disease 
arises. It is not uncommon in America. There have been 37 eases in my x 
wards in fifteen years, of which 24 were of the spleno-myeiogenous and 13 < 
of the lymphatic type. There were 21 males and lfi females. Four were 
colored. There were 24 below the age of forty years. The disease is most 
.common in the middle period of life. The youngest of my pat.ients was a ^ 
child of eight months, and cases are on record of the disease as early as the J, 
•eighth or tenth week. It may occur as late as the seventieth year. Males 



732 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


are more prone to the affection than females. Birch-Hirschfeld states that 
of 200 cases collected from the literature, 135 were males and 65 females. 

A tendency to haemorrhage has been noted in many cases, and some of the 
patients have suffered repeatedly from nose-bleeding. In women the disease 
is most common at the climacteric. There are instances in which it has 
occurred during pregnancy. The case described by J. Chalmers Cameron, of 
Montreal, is in this respect remarkable, as the patient passed through three 
pregnancies, bearing on each occasion non-leuksemic children. The case is 
interesting, too, as showing the hereditary character of the affection, as the 
grandmother and mother, as well as a brother, suffered from symptoms 
strongly suggestive of leuksemia. One of the patient’s children had leukaemia 
before the mother showed any signs, and a second died of the disease. This 
patient gradually recovered from the third confinement, and the red blood- 
corpuscles had risen to 4,000,000 per cubic millimetre, and the ratio of white 
to red was 1 to 200. Sanger has reported a case in which a healthy mother 
bore a leukeemic child. 

Malaria is believed by some to be an etiological factor. Of 150 cases 
analyzed by Gowers, there was a history of malaria in 30; of my hospital cases 
comparatively few gave a history of it. The disease has followed injury or 
a blow. The lower animals are subject to the affection, and cases have been 
"’escriba# in horses, dogs, oxen, cats, swine, and mice. 

Morbid Anatomy.—The wasting may be extreme, and dropsy is sometimes 
resent. There is in many cases a remarkable condition of polyeemia; the 
eart and veins arc distended with large blood-clots. In Case XI of my 
cries the weight of blood in the heart chambers alone was 620 granimo. 
’here may be remarkable distention of the portal, cerebral, pulmonary, and 
ubcutancous veins. The blood is usually clotted, and the enormous increa>e 
U the leucocytes gives a pus-like appearance to the coagula, so that it has 
lappened more than once, as in Virchow’s memorable case, that on opening 
n£_nght-aaricle..tbe .observer at first thought he had cut into an abscess. The 
iqagula have a peculiar greenish color, somewhat like the fat of a turtle. Some- 
imes this is so intense as--to- suggest the color of chloroma, described later. 
The alkalinity of the blood is diminished. j_The fibrin is increased. The 
iharacter of the corpuscles will be described under the symptoms.' 4 Charcot's 
xitahedral crystals may separate from the blood after death. ’The specific 
gravity of the blood is somewhat lowered. There may be pericardial ecchy- 
moses. 

^ tu-the-apleno-medullary form thelspleen is greatly enlarged. ^-Strong adhe¬ 
sions may unite it to the abdominal wall, the diaphragm, or the stomach. 
The capsule may be thickened; the (vessels at the hilus are enlarged. The 
Weight may range from 2 to 18 pounds. ^The organ is in a condition of chronic 
hyperplasia . «It cuts, with resistance, has a uniformly reddish-brown color, 
and the Malpighian bodies arc invisible. Grayish-white, circumscribed 
lymphoid .tuauHS..may occur, throughout,the organ, contrasting strongly with 
the reddish-brown matrix. In the early stage the swollen spleen pulp is softer, 
ttfid it is stated that rupture has occurred from the intense hypersemia. 
jsvffihere is an extraordinarjjihyperplasialof the red marrow. Instea^rof a fatty 
tuaupSha-mednlk of thedong bones, may resemble the consistent matter which 
jfcorma tiie core rff an abscess, or it may be dark brown in color. There may be 
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hemorrhagic infarctions. There may be much expansion of the shell of 
bone, and localized swellings which are tender and may even yield to firm 
pressure. Histologically, there are found in the medulla Alarge numbers of 
nucleated wd^eorpuacles in all stages of development,^numerous cells with 
eosinophilic g ranules, both small polynuclear forms and large almost giant 
mononuclear elements.' There are also many large cells with single large 
nuclei and neutrophilic granules—the collides,. muhdlairctt of Comil—the 
myelocytes which are found in the blood. Great numbers of polynuclear leu¬ 
cocytes are also present, as well as a certain number of small mononuclear ele¬ 
ments. 

f In the lymphatic forms of the disease there is at general lymphatic en¬ 
largement, which is usually associated with ascertain amount of enlargement i 
of the spleen. In the casesbof lymphatic loukiemia the cervical, axillary, 
mesenteric, and inguinal groups may be much enlarged, but the glands aro k 
usually soft, isolated, and movable. They may vary considerably in size during 
the course of the disease. In acute cases the tonsils and (he lymph follicles 
of the tongue, pharynx, and mouth may be enlarged. 

In some instances there are leukivmic enlargements in the solitary and > 
agminated glands of Peyer. In a ease of Will cocks’ there were growths on 
the surface of the stomach and gastro-splenic omentum. The thymus is rarely 
involved, though it has been enlarged in Mime of the acute eases. Tift hone-, 
marrow in these cases may be replaced by a lymphoid tissue. Nucleated red 
corpuscles and the normal granular marrow elements may be greatly reduced 
in number. 

The liver may he enlarged, and in a ease described by Welch it weighed 
over 13 pounds. The enlargement is usually due to a diffuse lcukscmic infiltra-* 
tion. The columns of liver cells are widely separated by leucocytes, which are 
partly within and partly outside the lobular capillaries. There may be definite 
leuknemic growths. 

There are rarely changes of importance in the lungs. The kidneys are 
often enlarged and pale, the capillaries may he distended with leucocytes, and 
leukemic tumors may occur. The skin may be involved, as in a ease described ^ 
by Kaposi. 

Leuksemic tumors in the organs are not common. Tn 159 cases collected 
by Gowers there were only 13 instances of leukemic nodules in the liver and 
10 in the kidneys. These new growths probably develop from leucocytes which 
leave the’capillaries. Bizzozero lias shown that the cells which compose them 
are in active fission. 

Symptom*.—+The onset is insidious, and, as a rule, the patient seeks advice 
for ^progressive enlargement of the abdomen and shortness of breath, or for 
thet^enlarged glands or the pallor, palpitation, and othey symptoms of ane¬ 
mia.‘Bleeding at the nose is common, Gastro-intestinal symptoms may precede 
the onset. Occasionally the first symptoms are of a very serious nature. In 
one of the cases of my series the hoy played lacrosse two days before the onget 
of the final) haematemesis; and in another case a girl, who had, it was sup¬ 
posed, only a slight chlorosis, died of fatal hemorrhage from the stomach 
before any suspicion had been aroused as to the true condition. 

Anemia is not a necessary accompaniment of all stages of the disease; the 
subjects may look very healthy and well. 



784 DISEASES OF THE BLO0b AND DUCTLESS GLANDS. 

As has been stated, the disease is most commonly seen in two main types, 
though combinations may occur. 

(1) Spleno-medullaby Leujlsmia. —This is much the commonest type 
of the disease. r Thejjradual increase in the volume of the spleen is the most 
prominent symptom in a majority of the cases. 2 Pain and tenderness are -com- 
mon, though the progressive enlargement may be painless. 1 A creaking fremi¬ 
tus may be felt on palpation. The enlarged OTgan extends downward to the 
right, and may be felt just at the costal edge, or when large it may extend as 
far over as the navel. In many cases it occupies fully one-half of the abdo¬ 
men, reaching to the pubes below and extending beyond the middle line. As 
a rule, the edge, in some the notch or notches, can be felt distinctly. Its size 
varies greatly from time to time. It may J»e perceptibly larger after meals. 
A htemorrhage or free diarrhoea may reduce the size. The pressure of the 
enlarged organ may cause distress after eating; in one case it caused fatal 
obstruction of the bowels. .A murmur may sometimes be heard over the spleen, 
and Qerhardt has described a pulsation in it. 

The pulse is usually rapid, soft, compressible, but often full in volume. 
There are rarely any cardiac symptoms. The apex beat may be lifted an inter¬ 
space by the enlarged spleen. , Toward the close oedema may occur in ths 
feet or general anasarca. Haemorrhage is common. There may be mos 
extensive purpura, or htemorrhagfo exudate into pleura or peritonaeum. Epis 
taxis is the most frequent form. Haemoptysis and haematuria are rare. 
Bleeding from the gums may be present. Hoematemesis proved fatal in two 
of my cases, and in a third a large cerebral haemorrhage rapidly killed. The 
leukaemic retinitis is a part of the haemorrhagic manifestations. J. Hughes 
-Bennett’s first leukamiic patient died suddenly, without obvious cause. 

if Local gangrene may develop, wifti signs of intense infection and high fever. 
There are very few pulmonary symptoms. The shortness of breath is due. 
as a rule, to the amends. Toward the end there may be oedema of the lung", 
or pneumonia may carry off the patient. The gastro-intestinal symptoms are 
rarely absent. Nausea and vomiting are early features in some cases. Diar¬ 
rhoea may be very troublesome, even fatal. I ntestinal h amorrhage igjiot 
common. There may be a dysenteric process in The coloiir 'Janfidice-Ulffily 
i w.nra, though in one case of my series there were recurrent attacks. Ascites 
may be a prominent symptom, probably duo to the presence of the splenic 
tumor. A leukaemic peritonitis also may be present, due to new growths in 
the membranes. 

Thajmrvous system is not often involved. Facial paralysis has been noted. 
Headache, dizziness, and fainting spells are due to anaemia. The patients are 
usually tranquil. Coma may follow cerebral haemorrhage. 

The special senses are often affected. There is a peculiar retinitis, due 
chiefly toJbe extravasation of blood, but there may be aggregations of leuco¬ 
cytes, forming small leukaemic growths. Optic neuritis is rare. Deafness lias 
frequently been observed; it may appear early and possibly is due to haemor¬ 
rhage. Features suggestive of tMAntere’s disease may come on quite suddenly, 
due to leukaemic infiltration or haemorrhage into the semi-circular canal. 

f The urine presents no constant changes. The uric add excreted is always 
in excess. 

Priapism i& « curious symptom which has been present in a large num 



leukemia. 


785 

ber of cases. It may, as in one of our cases, be the first symptom. In one 
of my cases it persisted for seven weeks. The cause is not known. 

Fever was present in two-thirds of my scries. Periods of pyrexia may 
alternate with prolonged intervals of freedom. The temperature may range 
from 102° to 103°. 



Blood .—In all forms of the disease the diagnosis must be made by the 
lamination of the blood, as it alone offers distinctive features. 

The most striking change in the more common form, the spleno-myelog- 
eaous, is the increase in the colorless corpuscles. The average in one of 
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series was 298,700 per cubic millimetre, and the average ratio to the red cells 
was 1 to 10. The proportion may be 1 to 6, or may even reach 1 to 1 . There 
are instances on record in which the number of leucocytes has exceeded that 
of the red corpuscles. The leucocytes may vary greatly within short intervals. 

The small mononuclear forms are little if at all increased; Relatively they 
are greatly diminished. -The eosinophiles are present in normal or increased 
relative proportion, so that there is a great total increase, and their presence 
is a striking feature in the stained blood-slide. The polynuclear neutrophiles 
may be in normal proportion; more frequently they are relatively diminished, 
and in the later stages they may form but a small proportion of the colorless 
elements. Marked differences in size between individual polynuclear leucocytes 
may be noted; the same is true of the eosinophiles. The most characteristic 
features of the blood in this form of leukaemia is the presence of cells which 
do not occur in normal blood. &They appear to be derived from the marrow, 
and are called by Ehrlich myelocytes. They arc luge mononuclear, neutro¬ 
philic cells, which may vary much in size. They comprise about 30 per cent 
of the colorless cellsfT Nicked nuclei are common, Muller has recently found 
many large mononuclear elements with karyokinetic figures in leukaemic blood 
and in the marrow. These probably correspond to the myelocytes of Ehrlich 
as well as to tho “ cellules m &lullaircs ” of Comil, .^Polynuclear cells with 
coarse ba sophilic gn’iT l1 ’ 1 ‘ 1 °i “ Mastz^l jnn.” are always present in this form of 
leukaemia in considerable numbers. The granules do not stain in Ehrlich's 
triacid mixture, and the cells may be recognized as polynuclear non-granular 
elements. These cells, which form only about 0.28 per cent of the leucocytes 
of normal blood, may be even more numerous than the eosinophiles. 

^Nucleated red blood-corpuscles are present in considerable numbers. 
These are usually “ normoblastsMbut cells with larger paler nuclei, some 
showing evidences of mitosis, may he seen, i' Red cells with fragmented nuclei 
are common, while true megaloblasts may be found. The average number of 
red cells in one of my series was 2,850,000 per cubic millimetre. In no case 
was the count below two million. The average haemoglobin was 42 per cent. 
The blood chart on page 735 is from a case of leukaemia with an enor¬ 
mously enlarged spleen. Among other points about leukaemic blood may be 
mentioned the feebleness of the amoeboid movement, as noted by Cavafy, 
which may be accounted for by the large number of mononuclear elements 
present, as the polynuclear alone are stated to possess this power. The blood- 
plates exist in variable numbers; they may be remarkably abundant. The 
fibrin network between the corpuscles is usually thick and dense. In blood 
slides which are kept for a short time, Charcot’s octahedral crystals separate, 
and in the blood of leukaemia the haemoglobin shows a remarkable tendency to 
crystallize. 

2. Lymphatic Leukaemia. —This form of leukaemia is pare. There were 
■}3^put of 37 in my hospital series, of which 5 were acute. The superficial 
jlfcnds are usually most involved, but even when affected it is rare tb see such 
arge bunches aa in Hodgkin’s disease. External lymph tumors are rare. Lym¬ 
phatic leukaemia is often more rapid and fatal in its course, though chronic 
cases may occur. It is more common in young subjects. 

The histological characters of the blood in lymphatic leukaemia differ 
materially from those in the spleno-medullary form. The increase in the 
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colorless dements is never so great as m the preceding form; a proportion of 
1 to 10 would be extreme. The number of both white and red cells allowed 
great variations in my series. Thi*inerease takes place solely in the lympho¬ 
cytes, all other forms of leucocytes being present in greatly diminished rela¬ 
tive proportion. In one of my eases over !)!> per rent of all the leucocytes 
were lymphocytes. In some cases, as Cabot has pointed out* this increase 
takes place largely in the smaller forms, while in others the large lympho- 
cytes—cells nearly as large as polynuclear leucocytes—predominate. Eosino- 
philes and nucleated red corpuscles are rare. Myelocytes are not present. 

Combined forms of leukemia are not common. 

Leukanwmid. —This term was used by Ijouk 1 to doscrilie a condition which 
showed features both of leukiemia and soxeru anamiia. Some of the eases of 
acute leukiemia come under this head, hut it must be regarded rather as a clin¬ 
ical term than a pathological condition. The symptoms are often suggestive of 
an acute infection. The onset may he sudden, and is frequently with severe 
tonsillitis, so that the throat condition is the most striking feature. The promi¬ 
nent symptoms are fever, weakness, hiemorrliages, extreme pallor, and a rapid 
downward course. General glandular enlargement is frequently, although not 
constantly present. The liver and spleen are usually enlarged. The duration 
varies from a few days to three months. The rapid fall in the bannoglobin 
and in the number of red cells is striking. In half the reported cases the 
red eount urns below 1,500,000 per cniin. With this there is a high color 
index. The acute forms are usually of the lymphocytic type, all hough a few 
cases of acute myelogenous leukiemia have been reported. In the former the 
predominating lymphocyte is usually (lie large form, although in a few acute 
eases with hiemorrliages the small lymphocytes have been the more numerous. • 

Diagnosis.—The recognition of leukie n# can he determined only by micro¬ 
scopical examination of the blood. The 'clinical features may he identical 
with those of ordinary splenic anamiia, or of Hodgkins disease. An inter¬ 
esting question arises whether real increase in the leucocytes is the only cri¬ 
terion of the existence of the disease. Thus, for instance, in the case whose 
chart is given on page 755. the patient came under observation in September, 
1890, with 8,000,000 red blood-corpuscles per cubic millimetre, 30 per cent 
of hremoglobin, and 500,000 white blood-corpuscles per cubic millimetre—a 
proportion of 1 to 4. As shown by the chart, throughout Septemlier, Octo¬ 
ber, November, and December, Ibis ratio was maintained. Earlv in January, 
under treatment with arsenic, the white corpuscles began to decrease, and 
gradually, as shown in the chart, the normal ratio was reached. At this time 
could it be said that the case was one of leukiemia without increase in the 
number of leucocytes? The blood examination showed that nucleated rod cor¬ 
puscles in large numbers as well as myelocytes, elements which are but rarely 
found in normal blood, were still present in numbers sufficient to suggest, if 
the patient had come under observation for the first time, that leukemia might 
occur. In another of our cases the blood became normal and the spleen 
tumor disappeared twice in one year (McCrae). Altogether I ave seen our 
cases in which the leucocyte eount became normal, in three the splenic enlarge- 

with other Diseases.— Tuberculo sis, of which Dock has col¬ 
lected 87 cases, occurs occasionally without any special influence on the course. 
’ * 48 
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Intel-current injections are not uncommon—influenza, typhoid fever, sepsis— 
often with remarkable influence, particularly on the leucocytes. In Dock’s ca«e 
within a couple of weeks after an attack of influenza they fell from 367,070 
to 7,500 per cmm. Various other conditions influence the disease, and the 
excess of leucocytes has disappeared after the use of arsenic, quinine, tuber¬ 
culin, nuclein, and the X-rays. 

Prognosis. —Recovery occasionally occurs. A great .majority of the ca.-es 
prove fatal within two or three years. Unfavorable signs are a tendency to 
haemorrhage, persistent diarrhoea, early dropsy, and high fever. Remarkable 
variations are displayed in the course, and a transient improvement may take 
place for weeks or even months. Th e pnm lymphafin form seems to be of 
particular malignancy, s ome cases proving fatal in from three to eight weeks. 
In one' of rftjt‘cases the leukemia Tasted between eleven and twelve years. The’ 
diagnosis was made by the late W. H. Draper, and when I saw the patient, 
ten years after the onset, the cervical, axillary, and inguinal glands were greatly 
enlarged; the leucocytes were 242,000 per cubic millimetre, above 90 per cent 
of them being lymphocytes. The longest course of my hospital series of the 
lymphatic type was three years, and of the spleno-myelogenous about the 
same duration. 

Treatment. —Fresh air, good diet, and abstention from mental worry and 
care, are the important general indications. The indicaiio morbi can not lie 
met. There arc certain remedies which have an influence upon the disease. 
Of these, arsenic, given in large doses, is the best. I have repeatedly seen 
improvement under its use. On the other hand, there are curious remissions 
in the disease, as mentioned above, which render therapeutical deductions very 
fallacious. 

Quinine may be given in cas$s with a malarial history. Iron may lie 
of value in some cases, as may also inhalations of oxygen. Treatment with 
the X-rays should be tried. Some observers have reported very good results. 
Personally, I have not seen any very striking improvement. 

Excision of the leukannic spleen has been performed 43 times, with 5 
recoveries (J. C. Warren). 

Chloroma is a rare form of leukaemia in, which there is a tumor-like hyper¬ 
plasia of the bone-marrow with growths of a greenish color (“ croon cancer ") 
in the bones, particularly of the head and orbit, and in the organs/ TEere is 
anaemia and marked leukaemia. Dock has collected 22 cases reported Miiee 
1893. The chief symptoms arc progressive weakness, pallor, exophthalmos 
with the tumor formations. Sometimes there are skin eruptions, in Bram- 
well’s case of a greenish color. The cause of the remarkable color is unknown. 


m. HODGKIN’S DISEASE. 

Definition. —An affection characterized by progressive enlargement of the 
lymphatic glands (beginning usually on one side of the neck) and spleen, with 
the formation in the liver, spleen, lungs, and other organs of nodular growth-, 
associated with a secondary amemia, without leukaemia. 

Hodgkin, in 1832, recorded a series of cases of enlargement of the lym¬ 
phatic glands and spleen. As with Addison’s disease, to Wilks we owe a 
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dear conception of the affection with which he associated Ihe name of the 
distinguished morbid anatomist of Guv's Hospital.* 

Clinically the cases resemble certain form.- of leukamiin. lympho-sareoma. 
and lymphatic tuberculosis; some reconi writers eVon deny the existence of 
a separate malady, Hodgkin's disease. 

Many names bate been given to the condition—ainnmia lymphaticii 
(Wilks), adenic (Trousseau), p»eudo-leiik;eima (Colinlicun), and genera I i/cd 
lymphadenoma. 

The names malignant lymphoma (Billroth) and lympho-sareoma lm\c 
also been given to a form of progressive enlargement of the Ivinph-gluuds, 
but they should be restricted to primary sarcoma ol’ these structures, a very 
different affection anatomically, though clinically it may resemble Hodgkin’s 
disease. 

Etiology.—A majority of the cases occur in young persons. Of 1:1 cases 
collected by Mitchell Clark, 37 were jn males. Ten occurred below ten years 
of age and 33 below the fortieth year. Heredity, sy plnlis, and tuberculosis are" 
doubtful factors. Local irritation about Hie throat and mouth—regions drain¬ 
ing into the cervical glands—often precedes the onset of (tie swelling (Trous¬ 
seau). The true nature of the disease is unknown. Cert a in features suggest 
that it may be an actitc infrrHon—tbr rapidly fatal course of some cases, the 
frequency with which the disease starts in the cervical glands, and the not. 
infrequent preliminary involvement of the tonsils, the gradual extension from 
one gland-group to another, and the recurring exacerbations of finer. A pos¬ 
sible instance of direct infection is quoted by Murray in Alllmll's system. 
The results of bacteriological study are as yet uncertain. 

Relation to Malignant Disease.— Much confusion lias conic from the* 
use of the terms lympho-sarcoimi and malignant lymphoma to designate eases 
of Hodgkin’s disease. The two conditions are quite different. WeJamw of 
no malignant growth the metastases of which occur in one form of tissue only. 
Sarcoma invades the capsule of the gland and the adjacent textures, and 
does not limit its extension from one gland-group to another. Histologically 
there are radical differences between lympho-sareoma and Hodgkin’s disease. 

Relation to IYbekculoms. —Of late the view lias been advanced that 
Hodgkin’s disease is only a peculiar form of lymphatic tuberculosis, a view 
supported by Sternberg, Crowder, Musser, Sailer, and others. There is an 
acute, tuberculous adenitis and a chronic,form (sec p. 301!). either of which 
may closely resemble Hodgkin’s disease. The statement of the relationship is 
based upon (1) the presence of tubercle bacilli in the gland' in a certain 
number of eases of Hodgkin's disease, and (2) the successful inoculation of 
animals, even wdien the glands did not show tubercle bacilli microscopically. 
Opposed to this are the facts that (1) in a large majority of all case- bacilli 
are not present in the glands, and the inoculation experiment' are negative 
HVestphal); (2) the histological changes in the glands in Hodgkin s ili-ea-e 
are specific and distinctive (Reed): (3) the tuberculin test in typical cases 
of the disease is negative (Reed): and (4) the tuliereulosis when present is 
m many cases, at least, a terminal infection. 

* Students have now easy access to the original account (which api*>ared in the Trans¬ 
ition* of the Royal Med. and Chirur. Society, 1882), in the New Sydenham Society Memoir*, 
1602. xi 
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Morbid Anatomy. —The superficial lymph-glands are found most exten¬ 
sively involved, and from the cervical groups they form continuous chains unit¬ 
ing the mediastinal and axillary glands. The masses may pass beneath the pec¬ 
toral muscles and even beneath the scapula;. Of the internal glands, those 
of the thorax are most often affected, and the tracheal and bronchial groups 
may form large masses. The trachea and the aorta with its branches may be 
completely surrounded; the veins may be compressed, rarely the aorta itself. 
The masses perforate-the- sternum and invade the lung deeply. The retro¬ 
peritoneal glands may form a continuous chain from the diaphragm to the 
inguinal canals. They may camprcas the 1 ' metei s, the lumbar-and sacral 
newes r mulr-the-iliac-veinB. They may a dhere to the broad ligament and the 
utems-and-simulate fibroids. At an earlj. stage the glands are soft and elastic; 
later they may become firm and hard. > Fusion of contiguous glands does not 
often occur, and they tend to remain discrete, even after attaining a large size. 
The capsule is not infiltrated, nor are adjacent tissues invaded. On section the 
gland presents a grayish-white semi-translu'Cent appearance, broken by inter¬ 
secting strands of fibrous tissue; there is no-caseation or necrosis unless a 
secondary infection has occurred. 

The spleen is enlarged in per cent of the cases; in young children the 
enlargement may be great, but; iaa-organ rarely reaches the size of the spleen 
in ordinary leukaemia. In mp?e than half of the cases lymphoid growths are 
present. . , 

The marrow of the l^naJwnes may be converted into a rich lymphoid 
tissue. The lymphatic stnMpres of the tonsillar ring and of the intestines 
may show' marked hyperplafia. The liver is often enlarged, and may present 
-scattered nodular tumors, which may also occur in the kidneys. 

Histology. —The study of D. M. Reed,* from the laboratory of my col¬ 
league, Dr. Welch, suggests that there is a specific histological picture in 
Hodgkin’s disease characterized by (1) proliferation of the endothelial and 
reticular cells; (2) the formation of lymphoid cells (uniform in size and 
shape) from the mother cells of the lymph-nodes and from the endothelial 
cells of the reticulum; (3) characteristic giant cells, formed from proliferating 
endothelial cells, which differ from the giant cells of tuberculosis; (4) groat 
proliferation of the connective-tissue stroma leading to fibrosis; and, lastly, 
eosinophile cells, which form a marked feature in a large proportion of the 
cases. The metastatic nobbles present the same structure as the glandular 
growths. * 

When tuberculosis occurs as a secondary infection the two processes may 
be readily differentiated in sections of the glands. 

Symptoms.—fEnlargement of the glands on one side of the neck is usu¬ 
ally the first symptom. It is rare that other superficial groups or the deeper 
glands are first attacked, j, A chronic tonsillitis may precede the onset. 
Months, or even several years, may elapse before the glands on the other side 
of the neck or in the axilla are involved. Usually there is a progressive 
growth, until quite large groups are formed, is^yhich, however, the individual 
glands may be felt,->There_is not/)ften any pam.^Thainguinal glands may 
I flvwi frq pivnlved and grow rapidly, hut in many cases they do not reach the 


•Johns Hopkins Hospital Reports, voL x, 1902. , 
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sire of the cervical groups-iTtaing what may be called the first stage of the 
disease the patient’s general, condition is good. It may be many mouths before 
the internal lymph-glands become involved, and they may no\er enlarge suffi¬ 
ciently to cause symptoms. The spleen enlarges in a majority of eases. In 
rare instances the lymphoid tumors may be felt on the surface of the enlarged 
liver and spleen. . 

AaJhe„disease advances the symptoms f all i nto twy groups— those due 
to pressure of the enlarged glands, and the progressive cachexia. I The axillary 
groups may cause swelling and pain in the hands and arms. , The inguinal 
glands may press on the nerves and cause great pain, with aiuilling of the feet, 
involvement of the mediastinal glands is indicated hv paroxysmal cough, 
attacks of pain, dyspnoea, and sometimes most intense cyanosis of the upjier 
part of the body. Pleural effusion, disturbed heart action, and pupillary 
changes are rarer events. The. cases with paraplegia from imn-nm of the 
spine and the cord, are, as a rule, lympho-surcoma. 

The general symptoms of the disease are: 

Anaemia of a secondary type, not marked at first, and c\en in the later 
stages the red corpuscles rarely fall below 2,00#,000 per cubic millimetre. The 
leucocytes may be normal in number or thergrmay lie an early leneoeytosis, or 
at any time during the course there may hj^a transient increase. The small 
mononuclear forms may be relatively iuereasSdi In very rare instances a ter¬ 
minal leukaemia occurs, but, as C. F. Martin suggests, these eases may he true 
leukamiia from the start. 

Fevek. —A majority of the eases present (1) a slight irregular fever; 
(2) later in the disease there may he a daily rise of three nr four degrees, 
sometimes with a chill and sweat; (3) in a few rare instances Pel Inis do* 
scribed remarkable periods of fever of ten to fourteen days’ duration, alter¬ 
nating with intervals of complete apyroxia. They occurred in two of my eases. 
Ebstein described it as a form of chronic recurring fever. It is probably due 
to an intereurrent infection. 

Cachexia. —A remarkable grade of emaciation ultimately follows, associ¬ 
ated with great asthenia, and sometimes anasarca from the ameniia. 

Bronzing of the skin may occur, apart from the use of arsenic. An obsti¬ 
nate pruritus and recurring boils may add to the patient’s distress. 

Diagnosis. — (a) Tbbkuculosis. —It is not sufficiently recognized that there 
are both acute and chronic forms of general tuberculous adenitis (sec p, 306), 
but such cases do not often present difficulty in diagnosis. In the case of 
enlargement of the glands on one side of the neck beginning in a young per¬ 
son, it is often not at all easy to determine whether the disease is | uhercnjdsis 
°r beginning Hodgkin’s disease. Two points should be decided, hirst., ujider 
cocaine one of the small glands of the affected side should he excised ancLihe 
structure carefully studied in the light of Dr. Heed’s recent obsenationa^The 
histological changes differ markedly in Hodgkin’s disease from tbo-e imjuber- 
cnlosis. Secondly, tuberculin should be used if'the patient is afebrile. In 
early tuberculosis of the glands of the neck the reaction is prompt a$4 decisive. 
The large experience on this point in the wards of my colleaguo, Halsted, is 
conclusive as to the efficiency (and the harmlessness) of the method. In the 
later stages, when many groups of glands arc involved and the cachexia is well 
( advanced, the tuberculin reaction may be present in Hodgkin’s disease, but 
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even-then the histological changes are'distinctive. Other points to be noted a.„ 
the tendency in the tuberculous adenitis to coalescence of the glands, adhesion 
to the skin, with suppuration, etc., and the liability to tuberculosis of the lung 
or pleura. 

(b) Lbukjtmia.—A s a rule, the blood examination gives the diagnosis at 
a glance,, as Hodgkin’s disease presents only a-slight leucoCytosis. A dif¬ 
ficulty arises only in those rare instances of leukemia, usually the acute lym¬ 
phatic form, in which the leucocytes gradually decrease or in which the number 
for a time may become normal. Histologically there are striking difference'! 
between the structure of the glands in the two conditions. 

(c) Lympho-saizcoma. —Clinically the cases may resemble Hodgkin’s dis¬ 
ease very closely, and in the literature the two diseases have been confounded. 
The glands, as a rule, form larger masses, the capsules are involved, and 
adjacent structures are attacked. Pressure signs in the chest and abdomen are 
much more common in lympho-sarcoma. But the easiest and most satisfactory 
mode of diagnosis is examination of sections of a gland, as the structure is very' 
different from that seen in Hodgkin’s disease. The blood condition, the type 
of fever, etc.,, need a more careful study in this group of cases. 

Course.—There are f a£ulc_cases. in . which Iks. enlargements, spread rapidly 
and death follows in three or four months. As a rule, the disease lasts for 
two or three years. jBenyudahk-pfiriods of quiescence may occur, in which the 
glands, diminish in size, the foyer disappears, and the general condition im¬ 
proves. "Even a large group of.glands may almost completely disappear, or 
a tumor mas s on one side of the neck may subside while the inguinal glam Is 
a re enlarg ing. ^Usually a c achex ia with anaemia and swelling .of .the feet pre¬ 
cedes death. A fatal event may occur early from great enlargement of the 
mediastinal glands. 

Treatment.—When the glands are small and limited to one side of the 
i neck, operation should be advised; even when both sides of the neck are in¬ 
volved, if there are no signs of mediastinal growth, operation-ia. -justifiable. 
Tha ccmrse-of the disease may Iks delayed, even if cure doea.nnhiollow. 
t. There is a possibility that the X-rays may do good in selected cases. Cer¬ 
tainly the glands have been reduced in size, but I know of no case in which 
complete cure has been reported. Local treatment of the. glands seems to do 
but. little good. 

._ Arsenic is the only drug which has a positive value in the disease. In 
some cases the effects on the glands are striking. It may be given in the form 
of Fowler’s solution in increasing doses. Bccoveries have been reported (?)• 
Ill effects from the larger doses are rare. Peripheral neuritis followed the 
use of 3 iv, 3j, Ulxviij during a period of less than three months. QPhwpherus 
is recommended by Gowers and Broadbent, and may be tried if arsenic is not 
well borne.' Quinine, iron, and cod-liver oil are useful as tonies. For the 
pressure pains morphia should bo given. 


TV. FOEFUBA. 

Strictly speaking, purpura is a symptom, not a disease; but under thh 
tqnn are conveniently arranged a number of affections characterized by 'extrav¬ 
asations of the blood into the skin. In the present state of our knowledge ft 
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satisfactory classification can not be made. W. Koch groups all forms, inelud- 
ing h aem ophilia, under the designation lia’inorrhayic diutkasis, believing that 
intermediate forms link the mild purpura simplex and the most intense pur¬ 
pura haanorrhagica. For a full discussion of the subject and an analysis of 
my cases, see Pratt’s article in my “System of Medicine," Yol. IV. 

The purpuric spots vary from 1 to or 1 mm. in diameter. When syiiall 
and pin-point-like they arc culled petechia*; when large, they are known as 
ecchymoses. At first bright red in color, they become darker, and gradually 
fadeto brownish stains. They do not disappear on pressure. 

I»-a]Ljcases..0f purpura the coagulation time of the blood should be esti¬ 
mated (Wright); the coagulometer is a useful clinical instrument for the pur¬ 
pose. Normal blood clots in the tubes in from three to live minutes. In some 
forms of purpura the coagulation time is retarded to ten or fifteen minutes, 
and in hannophilia it has been delayed to fifty minutes. 

The following is a provisional grouping of the cases: 

Symptomatic Purpura.— (a) lui'icTiors.—In pya'iniusepticaemia, and 
malignant endocarditis (particularly in the last Direction), ecchymoses may 
be very abundant. Irudyplius fever the rash is always purpuric.r.Measlesf,scar¬ 
let^ fever, and more particular!yjkmall-pox nmVcereliro-spinal fever, have eacli a 
raricty characterized by an extensive purpuric rash. 

( b ) Toxic.—Thet virus of snakes produces with great rapidity oxtrava- , 
ation of blood—a condition which lias been very carefully studied by Woir 
Mitchell. ..Certain medicines, particularly copaiba, quinine, belladonna, mer- 
iwy, ergot, and the iodides occasionally, are followed by a petechial rash, 
durpura may follow the use of comparatively small doses of iodide of potas¬ 
sium. It is not a very common occurrence, considering the great frequency 
with which the drug is employed. A fatal event may he caused by a small 
amount, as in a case reported by Stephen Mackenzie of a child which died after 

a dose of 2£ grains. An erythema may precede the lumnorrhage. It is not 
always a simple purpnra, but may he an acute febrile eruption of great inten¬ 
sity. In September, I8!l I. a man aged forty-eight was admitted under my 
care with artcrio-sclerosis and dropsy. The latter yielded rapidly to digitalis 
and diuretin. When convalescent he was ordered iodide of potassium in 10-^ 
grain doses three times a day, and took in fourteen days 420 grains. He had 
high iever, cagyzti. swelling of the throat, and the most extensive purpura 
over the whold body. 1 saw in an adult an extensive purpura of the skin of the 
legs follow the taking of 60 grains of the drug in four dose-. Under this 
division, too, comes the purpura so often associated with jaundice. 

(c) Cachectic. —Under this heading are best described the instances of 
purpura which occur in the constitutional disturbance of'cancer, tuberculosis, 
Hodgkin’s-discase. Bright’s disease, scurvy, and in the debility of old age. In 
these cases the spots are usually confined to the extremities. '1 hev may lie very 
abundant on the lower limbs and about the wrists and hand-. This constitutes, 
probably, the commonest variety of the disease, and many examples of it can 
1*9 seen in the wards of any large hospital. 

(d) Necrotic. —One variety is met with in ruses of organic disease, i It 
is the so-called myelopathic purpura, which is seen occasionally in'locomotor 
ataxia, particularly following attacks of the lightning pains and, as a rule, 
involving the area of the skin in which the pains have been most intense. 
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Cases have been met with 
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and nwflainnallv ijn severe neuralgi a. Another form is the remarRpble hysteri¬ 
cal condition in which stigmata, or bleeding points, appear upon the skin. 

(e) Mechanical.— This variety is most frequently seen injfflous stasis 
of any form, as in the paroxysrqS of whooping-cough an$.in_epilqpsy and 
aboutttight bandages. 

Arthritic.—This form is characterised by involvement of the joints. It 
is usually known, therefore, as rheumatic, though in reality the evidence upon 
which this view is based is not conclusive. Of 200 cases of purpura analyzed 
by Stephen Mackenzie, G1 had a history of rheumatism. For the present it 
seems more satisfactory to use the designation arthritic. Three group* of 
cases may be recognized: 

(а) PunruHA Simplex. —A mild form, often known as purpura simplex, 
seen most commonly in children, in whom, with or without articular pain, a 
crop of purpuric spots appears upon the legs, less commonly upon the trunk 
ind arms. As pointed out by Graves, tins, form is not infrequently associated 
with diarrhoea. The disease is seldom severe. There may be loss of appetite, 
and slight amentia. Fever is not, as a rule, present, and the patients get well 
jjj a week or ten days. Usually regarded as rheumatic, anil certainly asso¬ 
ciated, in some instances, with undoubted rheumatic manifestations, yet in a 
majority of the patients the arthritis is slighter than in the ordinary rheuma¬ 
tism of children, and no other manifestations are present. 

(б) Purpuiia (Peliosis) Riieumatica ( Schonlein's Disease). —This re¬ 
markable affection is icharacterized by multiple arthritis, andian eruption 
which varies greatly in character, sometimes purpuric, more commonly a*.-o- 
j-iated with urticaria or with erythema exudatioum. The disease is mod. 
common in males between the ages of twenty and thirty. It nat-iafrequeutly 
ffifa in with s ore throat, a fever from 101° to 103°, and articular pains. r l he 
■fash, which makes its appearance first on the logs or about the affected joints 
may be a simple purpura or may show ordinary urticarial wheals. In other 
instances there are nodular infiltrations, not to be distinguished from erythema 
nodosum. The combination of wheals and purpura, the purpura urticans. is 
'very distinctive. Much more rgrely-vesication is met with, the so-called 
pemphigoid purpura. The amount of oedema is variable; occasionally it is 
excessive. In one case, which I saw in Montreal with Molson, the chin and 
lower lip were enormously swollen, tense, glazed, and deeply ccchymotic. The 
eyelids were swollen and purpuric, while scattered over the cheeks and about 

i joints were numerous spots of purpura urticans. These are the cases which 
Ve been described as febrile purpuric adema. The temperature range, in 
l cases, is not high, but may reach 102° or 103°. 

rho.urine is sometimes reduced in amount and may be albuminous. The 
joint affections are usually slight, though associated with much pain, par¬ 
ticularly as the rash comes out. Relapses may occur and the disease may 
return at the same time for several years in succession. 

The diagnosis of Schonlein’s disease offers no difficulty. 1 Tfa e a s sociation 
■eL. multiple arthritis withjuiEpura and ustiaaxioJp very characteristic. In a 
case which I saw with Musser there was endo-pericarditis, and the question 
at first arose whether the patient had malignant endocarditis with extensive 
cutaneous infarcts. 
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Schonlein’s peliosis is thought by most writers to be of rheumatic origin, 
and certainly many of the cases have the characters of ordinary rheumatic 
fever, plus purpura. By many, however, it is regarded as a special affection, 
of which the arthritis is a manifestation analogous to that which occurs in 
hemophilia and in scuny. The frequency with which sore throat precedes 
the attack, and the occasional occurrence of endocarditis or pericarditis, are 
certainly vory suggestive of true rheumatism. 

The cases usually do well, and a fatal event is extremely rare. The throat 
symptoms may persist and give trouble. In two instances 1 have mvu necrosis 
and sloughing of a portion of the uvula. 

(c) Punruiu, Ekvtiikma. and I'lmcvitiA with Yisokual Ltsions,— 
This variety, seen chiefly in children, is characterized by (1) relapses or recur¬ 
rences, often extending over several years; cutaneous lesions, which may 
be simple purpura, purpura urtleans, urticaria, angio-neurolie (edema, and 
erythema in all its multiform varieties; in successive attacks (lie skin lesions 
may vary greatly; (3) gastro-iiitcstmul crises— |>aui, vomiting, and dini'ilncn; , 
(4) joint pains or swelling, often trilling; (<>) lmmiorrliagi's from the niueoiis 
membranes; (G) enlargement of the spleen; (i) nephritis, which is the most, 
serious feature and the most frequent cause of death, the cases with colie 
and purpura are often spoken of as Uiaioehs purpura, lull the skin lesion is 
very variable. The whole group of symptoms is really a manifestation of an as I 
yet unknown mischief, which at one.tune attacking the skin causes any of the I 
manifestations of the erythema group, from simple purpura lo aiigio-neurntic / 
cedema, attacking the intestines or stomach causes vomiting, colic, or bleeding, . 
or attacking the kidneyaon acute and sometimes fatal nephritis. (I'or a study c 
of twenty-eight eases see American Journal of Medical Sciences, J.mu.iiy^ 

WM.) , . n 

Purpura Heemorrhagica.—I'lider this heading may he considered the cases 
of very severe purpura with liaunorrhages from the mucous inombianos. 1 he ^ 
affection, known as the morbus maiulosiis of Worlliof, is most commonly mut 
with in young and delicate individuals, particularly in girls; Imt ease- are 
described in which the disease lias attacked adults in full vigor. After a ^ 
few days of weakness and debility, purpuric spots appear on the skin and , 
rapidly increase in numbers and size. Bleeding from the mucous surfaces -ets 
in, and the epistaxis, lwmaturia. and haemoptysis may cause profound ameinia. 
Chart XX illustrates the rapidity with which amemia is produced and the 
gradual recovery. Death mav take place from loss of blood, or from bammr- 
rhage into the brain. Slight fever usually accompanies the disease. In favor¬ 
able cases the affection terminates in from ten days to two weeks, there are 
instances of purpura hamiorrhagica of great malignancy, which may prove 
fatal within twenty-four hours —purpura fuhninnns. This form is most com¬ 
monly met with in children, and is characterized chiefly by cutaneous !hemor¬ 
rhages, and death may occur before any bleeding takes place from the mut. 

InT diagnosis of purpura hirmorrhagica it is important to exclude 
scurvy, which may be done by the consideration of the previous h ® a1 ^’ . _ 
circumstances under which the disease occurs, and by the absence of swe g 
Df the gums. The malignant forms of the fevers, particularly small-poi and 
■ ^distinguished by the prodromes and the higher temperature. 
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Treatment. —In symptomatic purpura attention should be paid to the con¬ 
ditions under which it occurs, and measures should be employed to increase 
the strength and to restore a normal blood condition. Tonics, good food, and 
fresh air meet these indications. In the simple purpura of children, or that 



associated with slight articular trouble, arsenic in full doses should be given. 
No good is obtained from the small doses, but the Fowler’s solution should lie 
pushed freely until physiological effects are obtained. In peliosis rheumatics 
■the sodium salicylate may be given, but with discretion. I confess not to 
have seen any special control of the haemorrhages by this remedy. 

Aromatic sulphuric acid, ergot, turpentine, acetate of lead, or tannic and 
gallic acids, may be given, and in some instances they seem to check the bleed¬ 
ing. Oil of turpentine is perhaps the best remedy, in 10 or 15 minims doses 
three or four times a day. Wright, of Netley, advises the use of calcium 
chloride in 20-grain doses four times a day (for three or four days) to 
increase the coagulability of the blood. In bleeding from the mouth, gum- 1 , 
and nose, the inhalation of carbon dioxide, irrigations with 2-per-cent gelatin 
solution, and adrenalin should be tried. The last remedy has often acted 
promptly. 
































HAEMOPHILIA. 


747 


ILeMORMIAGIC DISEASES OF THE Ne\V-BOBN. 

1. Syphili* Hemorrhagica Neonatorum.— The child may be born healthy, 
or there may be signs of hemorrhage at birth. Then in a few days thore 
are extensive cutaneous extravasations and bleeding from the mucous sur¬ 
faces and from the navel. The child may become deeply jaundiced. The 
post mortem shows numerous extravasations in the internal organs and exten¬ 
sive syphilitic changes in the liver and other organs. 

2. Epidemic Hsemoglobinnria (lb inckcl’s I)i,*enee ).—Hamioglobinurin in 
the new-born, which occasionally occurs in epidemic form in lying-in insti¬ 
tutions, is a very fatal affection, which sets in usually about the fourth day 
after birth. The child becomes jaundiced, and there are marked gastro-inles- 
tinal symptoms, with fever, jaundice, rapid respiration, and sometimes cyano¬ 
sis. The urine contains albumin and blood-coloring matter—met haemoglobin. 
The disease has to lie distinguished from the simple icterus neonatorum, with 
which there may sometimes be blood or blood-coloring matter in the urine. 
The post mortem shows an absence of any septic condition of the umbilical 
vessels, but the spleen is swollen, and there are puneliforin hiemorrhages in 
different parts. Some cases have shown in a marked degree acute fatty degen¬ 
eration of the internal organs—(he so-calledJjgJJjjiiaeaso. 

3. Morbus Maculosus Neonatorum.—Apart from the common visceral 
haaiiorrhages, the result of injuries at birth, bleeding from one or more of 
the surfaces is a not uncommon event in the new-born, particularly in hos¬ 
pital practice. Forty-five cases occurred in (»,T00 deliveries (0. W. Townsend). 
The bleeding may be from the naiel alone, hut more commonly it is general. 
Of Townsend’s 50 cases, in 20 the blood came from the bowels (melama nno-> 
Uiliac, um), in 1-1 from the stomach, in 14 from the month, in 12 from the nose, 
in 18 from the navel, in 3 from the navel alone. The bleeding begins within 
the first week, but in rare instances is delayed to the second or third. Thirty- 
one of the cases died and 19 recovered. The disease is usually of brief dura¬ 
tion. death occurring in from one to seven days. The temperature is often 
elevated. The nature of the disease is unknown. As a rule, nothing abnor¬ 
mal is found post mortem. The general and not local nature of the affection, 
its self-limited character, the presence of fever, and the greater prevalence 
cf the disease in hospitals, suggest an infectious origin (Townsend). The 
bleeding may be associated with intense hematogenous jaundice. Not every 
case of bleeding from the stomach or bowels belongs in this category. Ulcers 
of the oesophagus, stomach, and duodenum have boon found in the ncw-ljom 
dead of melcena neonatorum. The child may draw the blood from the breast 
and subsequently vomit it. In the treatment the external warmth must be 
maintained, and in feeble infants the couveu.se may bo used. Camphor is 
recommended, ergotin hypodermically, and the suprarenal extract. 

V. H2EMOPB3LIA. 

D efinit ion,—A constitutional fault, hereditary or acquired, characterized 
by a tendency to uncontrollable bleeding, either spontaneous or from slight 
wounds, sometimes associated with a form of arthritis. The coagulation time 
°f the blood is usually much retarded. 
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The fact that fatal haemorrhage might occur from alight, trifling wounds 
had been known for centuries. Fordyce, in 1784, recognized the hereditary 
nature, and early in the last century described the American* bleeder families. 
Buel, Otto, Hay, Coates, and others in America published similar reports. The 
disease is considered at length in the monographs of Legg and Grandidier, and 
recently by Stempel. 

Etiology.—In a majority of cases the disposition isi hereditary. In the 
Appleton-Swain family, of Beading, Mass., there have been cases for nearly 
two centuries; and F. F. Brown, of that town, tells me that instances ha\e 
already occurred in the seventh generation. Atavism through the female alone 
is almost the rule, and the daughters of a bleeder, though healthy and free 
from any tendency, are almost certain to transmit the disposition to the male 
offspring. The affection is much more common in males than in females— 
11:1, Legg; 4:1, Stempel. The tendency usually appears within the first two 
years of life It is rare for manifestations to be delayed until the tenth or 
twelfth year. Families in all conditions of life are affected. The bleeder 
families are usually large. The members are healihy-looking, and have fine, 
soft skins. The Anglo-German races are chiefly attacked; of 209 eases col¬ 
lected within the ten years 1890-1900 by Stempel, 90 were German, 95 Eng¬ 
lish or American, only 16 French, Hungarian, or Russian. Steiner has re¬ 
ported from my clinic instances occurring in a negro family. 

Morbid Anatomy.—Ho special peculiarities have been described. In some 
instances changes have been found in the smaller vessels; but in others careful 
studies have been negative. ’ An unusual thinness of the vessels has been noted. 
Haemorrhages have been found in and about the capsules of the joints, and m 
«a few instances inflammation of the synovial surfaces. The nature of the dis¬ 
ease is unknown. An increase in the number of the red blood-corpuscles—ery- 
throcythaemia—with a peculiar frailty of the blood-vessels, has been supposed- 
A deficiency of the leucocytes anrt-a di minuti on of the blood-plates have been 
noted, though in a case from my clinic, studied by Steiner, these structures 
were normal. Wright has found the coagulation time much retarded, as long 
as twenty-three and forty-five minutes. 

Symptoms.—Usually hemophilia is not noted in the child until a trifling 
cut is followed by serious or uncontrollable hemorrhage, or spontaneous bleed¬ 
ing occurs and presents insuperable difficulties in its arrest. The symptoms 
may be grouped under three divisions: external bleedings, spontaneous and 
traumatic interstitial bleedings, petechise and ecchymoses; and "the joint affec¬ 
tions.. Thiextarnal bleedings may be spontaneous, but more commonly they 
follow, cuts and wounds. In 334 cases (Grandidier) the chief bleedings were 
epittinYia , 1 ft p; frgm the mouth, 43; stomach, 15; bowels, 36; urethra, 16; 
lnnjra ,. 1 7 ; and in a few instances bleeding from the skin of the,.head, the 
tongue, finger-tips, tear-papilla, eyelids, external ear, vulva, navel, and 
scrotum. 

Traumatic hleeding may result from blows, cuts, scratches, etc., and the 
blood may be diffused into the tissues or discharged externally. TriviaLopera- 
tion 8 have proved-fatal, such as the extraction of teeth, circumcisidn, or vene¬ 
section. It is possible that there may be local defects which make bleed in; 
from certain parts of the body more dangerous. D. Hayes Agnew mentionec 
to me the case of a bleeder who had always bled from cuts and bruises abov< 
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the neck, never from those below. The bleeding is a capillary oozing. It may 
last for hours, or even many days. KpkUuia-.may,pane fatal in twenty-four 
hours'. In the slow bleeding from the mucous surfaces large blood tumors niay 
form and project from the nose or mouth, forming remarkable-looking struc¬ 
tures, and showing that the blood has the power of coagulation. The inter¬ 
stitial hemorrhages may be spontaneous, or may result from injury. I’eleeluie 
or large extravasations—hamatomata—may occur, particularly after blows. 

Joint Affections. —The knees and elbows are chiefly involved, but the small 
joints may be attacked. The onset is usually acute, with slight fever and 
swelling and pain, and sometimes mines*. In other instances there is hieinor- 
rhagic effusion without fever. Konig recognizes three stages: first, lnemar- 
throsis; secondly, an inflammatory process, with fever and spindle-formed 
swelling, which is apt to be mistaken for tuberculosis: ami, lastly, there may 
be extensive organic changes, winch may even resemble those of arthritis 
deformans. There are eases witli spontaneous hiemorrhages into muscles and 
•joints without (for years at least) external bleedings. 

Abdominal Symptoms. —Intestinal crises, similar to those which occur in 
purpura, may be present and are of great importance, as the diagnosis of 
appendicitis may be made. 1 have seen two eases. 

Diagnosis. —In the diagnosis of the condition the family tendency is impor¬ 
tant. A single uncontrollable ha'inon-hage in child or adult is not to lie ranked 
as haemophilia; but it is only when a person shows a marked tendency to mul¬ 
tiple haemorrhages, spontaneous or tiauimitic, which tendency is not transitory 
hut persists, and particularly if there have been joint affections, that we may 
consider the condition luemopluli.i. Such conditions as epistaxis, recurring for 
years—if no other haemorrhage occun—or recurring luvmaluria from one kid-, 
ney, which has been spoken of as unilateral renal luemophilia, have no associa¬ 
tion with the true disease. There is a remarkable form of hereditary epistaxis 
with multiple cutaneous nuevi—telangiectases. The bleeding comes from the 
dilated spider muvi in the nose, or on the lips, tongue, or checks (./. II. II. 
Bulletin, 1901). I’ehosis rheuinatica is an affection which touches haemophilia 
very closely, particularly in the relation of the joint swellings. It may also 
show itself in several members of a family. The diagnosis from the various 
forms of purpuia is usually easy. 

Prognosis. —The patients rarely die in the first bleeding. The younger 
the individual the worse is the outlook, though children rarely die in the first 
year. Grandidier states that of 152 boy subjects, 81 died before the termi¬ 
nation of the seventh year. The longer the bleeder survives the greater the 
chance of his outliving the tendency; but it may persist to old age, as shown 
in the case of Oliver Appleton, the first reported American bleeder, who died 
at an advanced age of haemorrhage from a bed-sore and from the u ret ora. 
The prognosis is graver in a hoy than in a girl. In the latter menstruation 
is sometimes early and excessive, but fortunately, in the female members of 
hsemophilie families, neither this function nor the act of parturition brings 
with it special dangers. 

Treatment.—Members of a bleeder’s family, particularly the hoys, sltould 
ke guarded from injury, and pperations of all sorts avoided. The daughters 
should not marry, as it is through them that the tendency is propagated. 

When an injury or wound has occurred, absolute rest and compression 
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should first be tried, and if these fail the styptics may be used. In epistaxis 
ice, tannic and gallic acid may be tried before resorting to plugging. Internally 
ergot seems to have done good in several cases. Legg advises the perchloride 
of iron in half-drachm doses every two hours with a purge or sulphate of soda. 
For the epistaxis the inhalation of carbon dioxide through the nostrils is 
recommended \>y A. E. Wright. He also advises a solution of fibrin ferment 
and chloride of calcium as a styptic. Dried suprarenal gland, 1 part to 10 
of water, freshly prepared, may be applied to the part, or the active principle, 
epinephrin or adrenalin, may be tried. Gelatin in 5-per-cent solution is warmly 
recommended. Venesection has been tried in several cases. Transfusion ha« 
been employed, but without success. During convalescence, iron and arsenic 
should be freely used. 

y ‘ , 
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,A. VI. SOTJBVY (Scorbutus). 


9 Definition. —A constitutional disease characterized by great debility, with 
anffimia, a spongy condition of the gums, and a tendency to haemorrhages. 

Etiology.—The disease has been known from the earliest times, and has 
prevailed particularly in armies in the field and among sailors on long voy¬ 
ages. It has been well called “ the calamity of sailors .” 

From the early part of the last century, owing largely to the efforts of 
Lind and to a knowledge of the conditions upon which the disease depends, 
scurvy has gradually disappeared from the naval service, hi the mercantile 
marine, cases still occasionally oceur, owing to the lack of proper and suitable 
food. 

» In parts of Russia scurvy is endemic, at certain seasons reaching epidemic 
proportions; and the leading authorities upon the disorder, now in that coun¬ 
try, are almost unanimous, according to Hoffmann, in regarding it as infec¬ 
tious. 

In the United States scurvy has become a very rare disease. To the hos¬ 
pitals in the seaport towns sailors are now and then admitted with it. In 
large almshouses outbreaks occasionally occur. A very great increase of for¬ 
eign population of a low grade has in certain districts made the disease not 
at all uncommon. In the mining districts of Pennsylvania the Hungarian. 
Bohemian, and Italian settlers are not infrequently attacked. McGrew ha- 
recently reported 42 cases in Chicago, limited entirely to Poles. He ascer¬ 
tained that in a large proportion of the cases the diet was composed of bread, 
strong coffee, and moat. Occasionally one meets with scurvy among quite 
well-to-do people. One of the most characteristic cases I have ever seen wa¬ 
in a woman with chronic dyspepsia, who had lived for many months chieflv 
on tea and bread. Some years ago scurvy was not infrequent in the law 
lumbering camps in the Ottawa Valley. Tn Great Britain and Ireland it ha- 
become very.rare; only 302 eases were admitted to the Seaman’s Hospital in 
the twenty-two years ending 1896 (Johnson Smith). Judging from the Re¬ 
port of the American Pfcdijj||4p Society, we must infer that infantile scurvy i- 
on the increase in the Unif(|pStat«s. 

The precise cauflfe is unknown; there are three theories of the disease: 

(o) That it is the result of an absence of those,-ingredients, in. the food 
which are supplied by fresh vegetables. What these constituents are has not 
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yet been definitely determined. Garrod holds that the detect is the absence 
of the. potasaic salts. Others believe that the essential factor is the absence 
of the organic salts present in fruits and vegetables. Halfe believed that the 
absence from the food of the malates, citrates, and lactates reduces the alka¬ 
linity of the blood; and Wright has brought forward evidence which suggests 
that it may be an acid intoxication. 

(6) That it is duc-to toxic materials in the foods—some unknown organic 
poison the product of decomposition. That it is not due to an absence of 
fresh vegetables or the salts of fruits and vegetables seems to have been settled 
by Nansen-and his comrades, who, living for months under the most unfavor¬ 
able hygienic surroundings, but eating fresh bear’s meat and bear's blood, 
escaped scurvy. Holst and Froiich in their recent work oppose this toxic view, 
and maintain that the disease is duo to the lack in the food of nutrient con¬ 
stituents which so far have not been identified. 

(c) In opposition to these chemical views it is urged that the disease 
depends-upon'a..specific (as yet unknown) micro-organism. 

OtilgT.factors play an important part in the disease, particularly physical 
and moral, influences—overcrowding, dwelling in cold, damp quarters, and 
prolonged fatigue under depressing influences, as during the retreat of an 
army. Among-prisoners, mental depression plays an important role. It is 
stated that epidemics of the disease have broken out in the French convict- 
ships en route to New Caledonia even when the diet was amply siillieicnt. 
Nostalgia is sometimes an important element. It is an interesting fact 
that prolonged starvation in itself does not necessarily cause scurvy. Not 
one of the professional fasters of late years has displayed any scorbutic symp¬ 
tom. The disease attacks all ages, but the old are more susceptible to it., 
Sex has no special influence, but during the siege of Paris it was noted that the 
males attacked were greatly in excess of the females. 

Morbid Anatomy.—The anatomical changes are marked, though by no 
means specific, and are chiefly those associated with luemorrhagc. The blood 
is dajk and fluid. The microscopical alterations arc those of a severe amcinia, 
without leuoeeytosis. The bacteriological examination has not yielded any¬ 
thing very positive. Practically there arc no changes in the blood, either ana- 
to mienl or Vhomi ciil which can "Tin regarded as peculiar to the disease. The 
skin shows the cechymoses evident during life. There are hamiorrhagcs into 
the muscles, and occasionally about or even into the joints. I hemorrhages 
occur in the internal organs, particularly on the serous membranes and in the 
kidneys and bladder. The gums are swollen and sometimes ulcerated, so that 
in advanced cases the teeth are loo-e and have even fallen out. Ulcer- are 
occasionally met with in the ileum and colon. Hamiorrhagcs into the mucous 
membranes are extremelv common. The spleen is enlarged mid soft. Paren¬ 
chymatous changes are constant in the liver, kidneys, and heart. 

Symptoms. —The disease is insidious in its onset. Karlv symptoms are 
loss in. weight, progressive weakness, and pallor. Very soon the gums are 
noticed to be swollen and spongy, to bleed easily,^ in extreme eases to pre¬ 
sent a fungous appearance. These changes, reptrdod as characteristic, are 
sometimes absent. The teeth may become loose and even fall out. Actual 
necrosis of the jaw is not common. The breath is excessively foul. The 
tongue & swollen, but may be red and not much furred. 1 lie salivary glands 
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are occasionally enlarged. Hemorrhages beneath the mucous membranes of 
the mouth are common. The skin becomes dry and rough, and ecchymoses 
soon appear, first on the legs and then on the arms and trunk, and particularly 
into and about the hair-follicles. They are petechial, but may become larger, 
and when subcutaneous may cause distinct swellings. In s evere case s, par¬ 
ticu larly in the le gs, there may be effusion between the periosteum and the 
Bone^ forming irregular nodes, which may break down and form foul-looking 
sores. The slightest bruise or injury causes haemorrhages into the injured 
part. (Edema about the ankles is common. The ““""y ” Been 

oftenest in the legs, is a remarkable infiltration of the subcutaneous tissues and 
muscles, forming a brawny induration, the skin over which may be blood¬ 
stained. Hasmorrhages from the mucous membranes are less constant symp¬ 
toms; epistaxis is, however, frequent. Hemoptysis and bsematemesis are 
uncommon. Haematuria and bleeding from the bowels may be present in 
very severe cases. 

Palpitation of the heart and feebleness and irregularity of the impulse 
are prominent symptoms. A hamric murmur can usually be heard at the 
base. Haemorrhagic infarction of the lungs and spleen has been described. 
Respiratory symptoms are not common. The appetite is impaired, and owing 
to the soreness of the gums the patient is unable to chew the food. Constipa¬ 
tion is more frequent than diarrhoea. Pain, tenderness, or swelling in the 
joints were present in 13 of McGrow's 42 cases. The urine is often albu¬ 
minous. The changes in its composition are not constant; the specific gravity 
is high; the color is deeper. The statements with reference to the inorganic 
constituents are contradictory. Some authorities have found the phosphates 
and potassium salts to be deficient; others hold that they are increased. 

There are mental depression, indifference, in some cases headache, and 
in the later stages delirium. Cases of convulsions, of hemiplegia, and of 
meningeal haunorrhage have been described. Remarkable ocular symptoms are 
occasionally met with, such as night-blindness or day-blindness. 

In advanced cases necrosis of the bones may occur, and in young persons 
eVen separation of the epiphyses. There are instances in which the cartilages 
have separated from the sternum. The callus of a recently repaired fracture 
has been known to undergo destruction. Fever is not present, except in the 
later stages, or when secondary inflammations in the internal organs appear. 
The temperature may. indeed, be sometimes below normal. Acute arthritis 
is an occasional complication. 

Diagnosis.—No difficulty is met in the recognition of scurvy when a num¬ 
ber of persons are affected together. In isolated cases, however, the disease 
is distinguished with difficulty from certain forms of purpura. The associa¬ 
tion with manifest insufficiency in diet, and the rapid amelioration with suit¬ 
able food, are points bv which the diagnosis can be readily settled. 

Prognosis. —The outlook is good, unless the disease is far advanced and the 
conditions persist which lead to its occurrence. The mortality now is rarel) 
great. Death results from gradual heart-failure, occasionally from sudder 
syncope. Meningeal hae morrhage, extravasat ion into t he serous cavities, eftfero 
aalitis, and other intercurrent affections may prove fatal. 

Prophylaxis. —The regulations of the Board of Trade require that a suffi 
dent supply of antiscorbutic articles of diet be taken on each ship; so tha 
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now, except as the result of accident, the occurrence of .-cunv is rare in 
sailors. 

Treatment.—The juice of two or three lemons daily and a diet of plenty 
of jneat and fresh vegetables snfficc to cure all cases of scurvy, unless far 
advanced. When the stomach is much disordered, small quantities of scraped 
meat and milk should be given at short intervals, and the lemou.juice in grad¬ 
ually increasing quantities. A bitter tonic, or a steel and bark mixture, may 
be given. As the patient gains in strength, the diet may lie more liberal, and 
he may eat freely of potatoes, cabbage, water-cresses, and lettuce. The stoma¬ 
titis is the symptom which causes the greatest distress. The permanganate 
of potash or dilute carbolic acid forms the best mouth-wash. Pencilling the 
swollen gums with a tolerably strong solution of nitrate of silver is very useful. 
The solution is better than the solid stick, as it reaches to the crevices between 
the granulations. The constipation which is so common is best treated with 
large enemata. For other conditions, such as hemorrhages and ulcerations, 
suitable measures must bo employed. 

' Infantilu Scuiivy ( Harlow’s Disease ). 

As in adults, scurvy may occur in children in consequence of imperfect 
food supply. 

W. B. Cheadle and Gee, in London, have described in very young children 
a cachexia associated with haemorrhage. Cheadle regarded the cases as scurvy 
ingrafted on a rickety stock. Gee called his cases periosteal cachexia. Casus 
had previously been regarded as acute rickets. 

A few years later Barlow made an exhaustive study of the condition with, 
careful anatomical observations. The affection is now recognized as infantile 
scurvy, and is called Barlow’s disease. The American 1’iediatric Society has 
collected (1898) in the United States 379 cases. Of these, the hygienic sur¬ 
roundings were good in 303. A majority of the patients were under twelve, 
months. I The proprietary foods, particularly malted milk and condensed milk, 
seem to be the most important factors in producing the disease, lherc are 
instances in which it has developed in breast-fed infants, and in others fed 
on the carefully prepared milk of the Walker-Gordon laboratories. , 

The following is a general clinical summary, taken from Barlow’s de¬ 
scription: 

“ So long as it is left alone the child, is tolerably quiet; the lower limbs 
are kept drawn up and still; but when placed in its bath or otherwise moved 
there is continuous crying, and it soon becomes clear that the pain is con¬ 
nected with the lower limbs. At this period the upper limbs may be touched 
with impunity, but any attempt to move the legs or thighs gives rise to 
screams. Next, some obscure swelling may be detected, first on one lower 
limb, then on the other, though it is not absolutely symmetrical. . . . I ho 
swelling is ill-defined, but is suggestive of thickening round the shafts of the 
•tones, beginning above the epiphyseal junctions. Gradually the bulk of tho 
limbs affected becomes visibly increased. . . . The position of the limbs be¬ 
comes somewhat different from what it was at the outset. Instead of being 
flexed they lie gn tt immobile, in a state of pseudo-paralysis. . . . 

AbouFthis time, if not before, great weakness of the back becomes manifest. 

IB ■ 
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A little swelling of one or both scapula; may appear, and the upper limb, 
may show changes. These are rarely so considerable as the alteration!, m 
the lower limbs. There may be swelling above the wrists, extending for a short 
distance up the forearm, and some swelling in the neighborhood of the epi¬ 
physes of the humerus. There is symmetry of lesions, but it is not absolute; 
and the limb affection is generally consecutive, though the involvement of one 
limb follows very close upon another. T he joints ar c free. In severe cum-s 
another symptom may now be found—namely, crepitus in the regions adjacent 
to the junctions of the shafts with the epiphyses. The upper and lower ex¬ 
tremities of the femur, and the upper extremity of the tibia, are the common 
sites of such fractures; but the upper end of the humerus may also be so 
affected. ... A very startling appearance may be observed at this period 
in the front of the chest. The^stornum, with the adjacent costal cartilages 
and a small portion of the contiguous ribs, seems to have sunk bodily back, 
en bloc, as though it had been subjected to some violence which had fractured 
several ribs in the front and driven them back. Occasionally thickenings of 
varying extent may be found on the exterior of the vault of the skull, or 
even on some of the bones of the face. . . . Hero also must be mentioned a 
remarkable eye phenomenon. There develops a rather sudden proptosis of one 
eyeball, with pufliness and very slight staining of the upper lid. Within a 
day or two the other eye presents similar appearances, though they may be of- 
less severity. The ocular conjunctiva may show a little ecchymosis, or may 
be quite free. With respect to the constitutional symptoms accompanying tho 
above series of events the most important feature is tho profound anaemia 
which is developed. . . . The anaemia is proportional to tho arjpunt of limb 
"involvement. As the case proceeds, there is a certain earthy-colored or sallow 
tint, which is noteworthy in severe cases, and when once this is.established 
bruise-like cchymoses may appear, and more rarely small purpura. Emacia¬ 
tion is not a marked feature, but asthenia is extreme and suggestive of mus¬ 
cular failure. The temperature is very erratic; it is often raised for a day 
or two, when successive limbs are involved, especially during the tense stage 
but is rarely above 101° or 102°. At other times it may be normal or sub 
normal.” If tho teeth have appeared the gums may be spongy. 

In young children with difficulty in moving the lower limbs, or in whmi 
paralysis is suspected, the condition should always be looked for. What i 
known sometimes as. Parrot's disease, or syphilitic pseudo-paralysis, may b 
confounded with it. In it the loss of motion is more or less sudden in th 
upper or lower limbs, or in both, due to a solution of continuity and separai 10 
of the cartilage at the end of the diaphysis. There are usually crepitatio 
and much pain on movement. 

The essential lesion is a subperiosteal blood extravasation, which causes H 
thickening and tenderness in the shafts of the bones. In some instances llici 
is haemorrhage in the intramuscular tissue. 

The prophylaxis is most important. The various proprietary forms of co 
denged milk and preserved foods for infants should not be used. The fre 
cow's milk should be substituted, and a teaspoonful of meat-juice or gra 
* may be given with a little mashed potato. Orange-juice or lemon-jui 
should be given three or four times a day. Recovery is usually prompt a’ 
satisfactory. 
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YU. STATUS LYMPHATICUS. LYMFHATISM. 

Definition.—A rare condition met with chiefly in children and young ]H>r- 
sons, in which the lymphatic glands and lymph tissues throughout the body, 
the spleen, the thymus, and the lymphoid hone-marrow are 'in a slate of 
hyperplasia. These features have been found associated with rickets and with 
liypoplasia of the heart and aorta. 

The special interest lies in the faet that these pathological conditions have 
been met with frequently in eases of sudden death. I’altnuf and others of tho 
Vienna school, who have written extensively on the subject, believe that indi¬ 
viduals with this hyperplasia have lowered powers of resistance, and are par¬ 
ticularly liable to paralysis of the heart. 

Anatomical Condition.— (a) Lymcm-ii lands. —The pharyngeal, thoracic, 
and abdominul groups are most frequently affected. The cervical, axillary, 
and inguinal are less commonly involved, but these glands may show slight, 
enlargement. The lymphatic structures of ihe alimentary tract, the tissues 
Oi the tonsils, the adenoid structures in the upper pharynx, and the solitary 
and agminated follicles of the small and large intestines are usually much en¬ 
larged. The hyperplasia of the intestinal lymphatic structures may bo tho 
most remarkable, tho individual glands standing out like peas. 

(6) Spleen. —Enlargement of this organ is usually moderate in degree. 
The Malpighian bodies may show very prominently, and alien aiuemie may 
look like large tubercles. The organ is usually soft and bypcnemic. 

(c) TheYllvuus is enlarged, and may measure as much as 10 cm. in ^ 
length. It looks swollen and soft, and on section may exude a milky white 
fluid. 

(d) The bone-mahuow has been found in a state of, hyperplasia, anil the 
yellow marrow of the long bones in young adults, and even in persons between 
the ages of twenty and thirty, has been found replaced by red marrow. Among 
other associated conditions of this cnji&tiLulio LyinplujliCU, as it lias been called, 
are hypoplasia of the heart and aorta and enlargement of the thyroid gland. 
In a large number of the cases in children rickets is coincident. 

Diagnosis.—The diagnosis of the lymphatic constitution is not always easy. 
Enlargement of the superficial glands, with hypertrophy of the tonsils, signs 
of slight swelling of the thyroid, dulness over the sternum, with signs of 
enlargement of the mesenteric glands, are among tho most important fea¬ 
tures. Signs of hypoplasia of the vascular system are still more uncertain, 
though Quincke believes tha't in such instances the left ventricle is dilated aud 
the peripheral arteries may be much smaller than normal. The subjects have 
Usually a pale and pasty complexion, and are fat and flabby. 

Sudden Death in the Status lymphatious.—What has directed the atten¬ 
tion of writers more particularly to this condition is the frequency with which 
*t has been found in cases of unexpected death from very trilling and inade¬ 
quate causes, as in the case of a death immediately after the preventive inocu¬ 
lation with the antitoxin of diphtheria, and during anadhosia in young chU- 
divn for trifling operations, as for adenoids or circumcision, etc. ^ Hinkev 
I'lake, and others have studied this question with great care. Lther and 
chlorof orm se em equally dangerous in these cases. Cases of sudden death of 



756 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


persons in the water, who have fallen in and, though immediately recovered, 
were dead, or who have died suddenly while bathing, are referred by Paltauf 
to this condition. And, lastly, there is a large group of cases of sudden death 
in children without recognizable cause, in whom post mortem the thymus lias 
been found enlarged—the so-called “Thymus Tod” (see under Thymus 
Gland). It lias also been suggested that certain of the sudden deaths during 
convalescence from the infectious fevers'arc to be referred to this status lym- 
phaticus. Escherich thinks that certain measures usually harmless, such as 
hydrotherapy, may have an untoward effect in children in this condition of 
lymphatism, and adds that tetany and laryngismus may be associated with it. 

Two explanations are offered of the sudden death: Eiist, that it is due to 
mechanical pressure of the enlarged thymus on the trachea. In only one of 
Blumer’s nine cases was there evidence of this. Secondly, that it is caused 
by a toxaemia, an overproduction of the internal secretion of the thymus. 
Blumer has extended this view, and suggests that it is a lymphotoxsemia. 

Vm. DISEASES OF THE SUPRARENAL BODIES. 

1. Addison’s Disease. 

Definition. —A constitutional affection characterized by asthenia, muscular 
and vascular, irritability of the stomach, and pigmentation of the skin, symp¬ 
toms due, in all probability, to loss of the internal secretion of the adrenal 
glands. Tuberculosis of the adrenals is the common anatomical change. 

The recognition of the disease is due to Addison, of Guy’s Hospital, whose 
monograph on The Constitutional and Local Effects of Disease pf the Supra¬ 
renal Capsules was published in 1855. 

Etiology. —Males are more frequently attacked than females. In Grccn- 
how’s analysis of 183 cases 119 were males and (14 females. A majority of 
the cases occur between the twentieth and the fortieth year. A congenital 
case has been described in which the skin had a yellow-gray tint. The child 
lived for eight weeks, and post mortem the adrenals were found to be large 
and cystic. Injury such as a blow upon the abdomen or back, and caries of the 
spine, have in many cases preceded the attack. The disease is rare in America; 
only 17 cases came under my observation. 

Horbid Anatomy and Pathology. —There is rarely emaciation or anaemia 
Rolleston thus summarizes the condition of the suprarenal bodies in Addison’: 
disease: 

“ 1. The fibro-caseous lesion due to tuberculosis—far the commonest con 
dition found. 3. Simple atrophy. 3. Chronic interstitial inflammation lead 
ing to atrophy. 4. Malignant disease invading the capsules, including Add 
son’s Case of malignant nodule compressing the suprarenal vein. 5. Blo<> 
extravasated into the suprarenal bodies. 6. No lesion of the suprarenal bodn 
themselves, but pressure or inflammation involving the semilunar ganglia. 

“ The first is the only common cause of Addison’s disease. The other 
with the exception of simple atrophy, may be considered as very rare.” 

The nerve-cells of the semilunar ganglia have been found degenerated ar 
deeply pigmented, and the nerves sclerotic. The ganglia are not uncommon 
entangled in the cicatricial tissue about the adrenals. The spleen has occ 
oimmsillv been found enlarged; a persistent enlarged thymus has been found. 
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T he two c hief theories which have lioon advanced (o explain the disease art': 
{a) Thai it .depended upon the loss of function of tlie adrenals. This was the 
view of Addison. The balance pf experimental evidence is in favor of the view 
that the adrenals are functional glands, winch furnish an internal secretion 
esaentMl tCrth'e' normal metabolism. Schafer and Oliver have shown tlmt the 
human adrenals contain a very powerful extract, which is not .to he obtained 
in coses of Addison’s disease; they have also studied the toxic effects on ani¬ 
mals of the extracts of the glands. In the cases in which the adrenals have 
been found involved without the symptoms of Addison’s disease, accessory 
glands may have been present; while in the rare eases in which the symptoms 
of the disease have been present with healthy adrenals the semilunar ganglia 
and adjacent tissues have been involved in dense adhesions, which may have 
interfered readily with the vessels or lymphatics of the glands. On this view 
Addison’s disease is due to an inadequate supply of the adrenal secretion, just 
as myxeedema is caused by loss of function of the thyroid gland. “ Whether 
the deficiency in this internal secretion leads to a toxic condition of the blood 
or to a general atony and apathy is a question which must remain open ” (Kol- 
leston)J- (bj That it is an affection of the alxlominal sympathetic system, 
induced most commonly by disease of the adrenals, but also by other-chronic 
disorders which involve the solar plexus and its ganglia. According 1o this 
view, it is an affection of the nervous system, and the pigmentation has its 
origin in changes induced through the trophic nerves. The pronounced debil¬ 
ity is the outcome of disturbed tissue metabolism, and the circulatory, respira¬ 
tory, and digestive symptoms are due to implication of the pnenmogastric 
nerves. The changes found in the alxlominal sympathetic are held to suppirt 
this view, and its advocates urge the occurrence of pigmentation of the ski is 
in tuberculosis of the peritomeum, cancer of the pancreas, or aneurism of the 
abdominal aorta. Bramwell thinks that the symptoms may he m part due to 
irritation of the sympathetic and in part to adrenal inadequacy. 

Symptoms.—in the words of Addison, the characteristic symptoms are 
“anaemia, general languor or debility, remarkable feebleness of the hearts 
action, irritability of the stomach, and a peculiar change of color in the 


tu i B , as a rule, insidious. The feelings of weakness as a rule, 
precede the pigmentation. In otl.er instances the gastro-mtestinal symptoms 
thf weakness, and the pigmentation come on together. Lhere are a 
in the literature in which the whole process has been acute, following a shock 
or some special depression. There are three important symptoms • 

(1) iliSWiQS-OK xiu Skin.— This, as a rule, first attracts the atten¬ 
tion of patient’s friends. The grade of coloration rang™| from. a hgh 
yellow to a deep brown, or even black. In typica eases it is diflW J 
deeper^n the exposed parts and in> the regions wTiero tlJalso wher- 
1S more mlense, as the areolse of the nipples i and arxnuju k 
eveTtheTskin is compressed" or irritated, as by the wins aiu . , g j w _ 

lie confined to the face and hands. Occasionally it js fwind 

log-atrophy of pigment, leuqodcrma, may occur Ihe pigmentation is toad 

.uRLme membrb*. .1 the mouth Wuge, 

meutafiSTSf the mucou. membr.ee h not '‘“ l . eemm™ i. to uTo 
in chronic stomach troubles, etc. (Fr. Sehultze), and is common in the negro. 
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A patchy pigmentation of the serous membranes has often been found. Qvrr 
the diffusely, pigmented skin there may be little mole-like spots of deeper pig¬ 
mentation, and upon the trunk, particularly on the lower abdomen, they may 
be “ ribbed ” like the sand on the seashore. 

(2) Gastro-intestinal Stmptomb.— -The disease may set in with attacks 
of nauseaTfiftTvomllmg, spontaneous in character. Toward the close there 
may be pain with retraction of the abdomen, and even features suggestive of 
peritonitis (Ebstein). A marked anorexia may be present. The gastric symp¬ 
toms are variable throughout the course; occasionally they are absent. Attacks 
of diarrhcea are frequent and come on without obvious cause. 

(3) Astiienia, the most characteristic feature of the disease, may be 
manifested early as a feeling of inability to carry on the ordinary occupation, 
or the patient may complain constantly of feeling tired. The weakness is 
specially marked in the muscular and cardio-vascular systems. There may be 
an extreme degree of muscular prostration in an individual apparently well 
nourished, whose muscles feel firm and hard. The cardio-vascular asthenia 
is manifest in a feeble, irregular action of the heart, which may come on in 
paroxysms, in attacks of vertigo, or of syncope, in one of which the disease 
may prove fatal. The blood-pressure is low, falling to 70 or 80 mm. of ITg 
Headache is a frequent symptom; convulsions occasionally occur. Pain in the 
back may be an early and important symptom. 

Anemia, a symptom specially referred to by Addison, is not common. In 
a majority of the patients the blood-count is normal. McMunn has described 
an increase in the urinary pigments, and a pigment has been isolated of very 
much the same character as the melanin of the skin. 

, T he mode of termination is either by syncope , which may occur even early 
in the disease,"By gradual progressive asthenia, or by the development of tuber¬ 
culous lesions. In two cases I have known a noisy delirium with urgent 
dyspnoea to precede the fatal event. 

Diagnosis.—Pigmentation of the skin is not confined to Addison’s disease. 
The following are the conditions which may give rise to an increase in the 
pigment: 

(1) Abdominal growths—tubercle, cancer, or lymphoma. In tuberculosis 
of the peritonaeum pigmentation is not uncommon. 

(2) Pregnancy, in which the discoloration is usually limited to the face, 
the so-called masque dcs femmes enceintes. Uterine disease is a common cause 
of a patchy melasma. 

(3) Ilamochromatosis, associ ated with hypertrophic cirrhosis, pigmqpta- 
ti on o f tha .s k in. and diabetes. More commonly in overworked persons of con¬ 
stipated habit and with sluggish livers there is a patchy staining about the 
face, and Jorehead. 

(4) The vagabond’s discoloration, caused by the irritation of lice and 
dirt, which may reach a very high grade, and has sometimes been mistaken 
for Addison’s disease. 

(6) In rare instances there is deep discoloration of the skin in melanotic 
cancer, so deep and general that it has been confounded with melasma supra¬ 
renale. 

(6) In certain cases of exophthalmic goitre abnormal pigmentation occurs 
«* noted bv Drummond and others. 
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(7) In & few rare instanced the pigmentation in scleroderma may bo 
general and deep. 

(8) In. the face there may be an extraordinary degree of pigmentation duo 
to innumerable small black comedones. If not seen in a very good light, 
the face may suggest argyria. Pigmentation of an advanced grade may occur' 
in chronic ulcer of the stomach and in dilatation of the organ., 

(9) Arg yria could scarcely be mistaken, and yet I was consulted in a ease 
in which the diagnosis of Addison’s disease had" been made by several good 
observers. 

(10) Arsenic when taken for many months may cause a most intense pig¬ 
mentation of the skin. 

(11) .With arterio-sclcrosis and chronic heart-disease there may be marked 
melanoderma. 

(12) In pernicious anosmia the pigmentation may be extreme, most com¬ 
monly due to the prolonged administration of arsenic. 

(13) There is a form of deep pigmentation, usually in women, which in¬ 
sists for years without change and without any s|icciul impairment of health. 
I have mot with two cases; in one the pigmentation was a little more leaden 
than is usual in Addison’s disease; in both the condition had lasted some 
years. 

In any case of unusual pigmentation these various conditions must lie 
sought for; the diagnosis of Addison’s disease is scarcely justifiable without 
the asthenia. In many instances it is difficult early in the disease to arrive 
at a definite conclusion. The occurrence of fainting tits, of nausea, and gas¬ 
tric irritability arc important indications. As the lesion of the capsules is 
almost always tuberculous, in doubtful cases the tuberculin test may lie used. 
In two of my cases, robust, healthy men with pigmentation and gastric symp¬ 
toms, the reaction was obtained. 

Prognosis.— The disease is "iiitr^y f if 1,1 Thomases in which the bronzing 
is slight or does not occur run a more rapid course. There are occasionally 
acute cases which, with great wenkness, vomiting, and diarrluca, prove fatal 
in a few weeks. In a few cases the disease is much prolonged, even to six or 
ten years. In rare instances recovery has taken place, and periods of improve¬ 
ment, lasting many months, may occur. 

Treatment. —When there is profound asthenia the patient should be con- 
finrd tohrd, as fatal syncope may at any time occur. In three of my cases 
death was sudden. Arsenic and strychnia are useful tonics. For the diar¬ 
r hoea lnryn cloaca nf bismuth should tie given; for the irritability of the stom- 
adv. creasote^Jiydrocyanic acid, ice, and champagne. The diet should bo 
1 ig ht and'"nutrit ious. Many patients thrive Best on a strict milk diet. 

Treatment by Suprarenal Extract. —E. W. Adams has analyzed 97 cases. 
In 7 the condition grew worse, in 3 cases of transplantation death was attrib¬ 
uted to the treatment. In 43 there was no effect noticed. In 31 there was 
temporary improvement; in 16 the relief seemed permanent. In two of our 
eases there was marked improvement; in one all the severe symptoms disap¬ 
peared, and the patient died of an acute infection, which apparently had noth¬ 
ing to do with the disease. The adrenals were found sclerotic. The gland 
may he given raw or partially cooked or in a glycerin extract. Tabloids of the 
dried extract are given, one grain of which corresponds to fifteen of the giand. 
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Three of the tabloids may be given daily. Operation has been suggested, but 
has not been carried out on any undoubted case. 

2. Other Diseases of the Supkahenal Capsules. 

Adrenalitis, Acute Hcemorrhagic .—The lesion resembles that of acute pan¬ 
creatitis, haemorrhage and necrosis in varying proportions. The clinical pictu re 
is very complex.' The or^f. ia mi/Llon with pain and vomiting, profound 
prostration and death ip A- faw .day3. In ~o{fre)r cases convulsions occur, or 
there may be a profound myasthenia, acute or,subacute. SuiJden death has 
occurred. Injghildren the disease may be associated with purpura, cutaneous 
and visceral. The symptoms are believed to be due to acute or subacute 
adrenal insufficiency. The diagnosis is not often made during life. The 
white line, the amende vascular skin reflex, described by Sergcnt as of diag¬ 
nostic value, is too common to be of much import. 

Hypertrophy .—Tn chronic nephritis and arterio-flclerosis adenoma or dif¬ 
fuse hyperplasia of the glands has been found, which some have attributed to 
hypgradrenalism—an overactivity of the antitoxic and angiotonic functions • 
of the gland. In children tumor or hypertrophy has been found associated 
with remarkable precocity and development of the sexual organs. 

Tumors .—Primary growths are rare, secondary are not uncommon. The 
former are usually mistaken for kidney tumors. There is a special typo of 
malignant growth in children characterized by rapid growth, diffuse infiltra¬ 
tion of the liver, and great distention of the abdomen without ascites or jaun¬ 
dice (Pepper tertius); and Robert Hutchison has described a remarkuhle 
syndrome in children of adrenal tumor, exophthalmos and cranial tumors. 

IX. DISEASES OF TEE SPLEEN. 

The acute swelling in fever, and the chronic enlargement of the organ in 
paludism, leukaemia, cirrhosis of the liver, and heart-disease have been fully 
described, but there remain several conditions to which brief reference may 
be made. 

1. Movable Spleen. 

Movable or wandering spleen is seen most frequently in women the sub¬ 
jects of enteroptosis. It may be present without signs of displacement of 
other organs. It may be found accidentally in individuals who present no 
symptoms whatever. In other cases there a re draggi ng, uneasy feelings in the 
back and side. AlLgrades are met with, from a spleen tliat can be felt com¬ 
pletely, helojv the margin of the ribs to a condition in which the tumor-mas; 
impinges upon the pelvis; indeed, the organ has been found in an inguina' 
hernia! In the large majority of all cases the_ spleen is enlarged. Sometime 
it appears that the enlargement has caused relaxation of the ligaments; b 
other instances the relaxation seems congenital, as movable spleens have beei 
found in different members of the same family. Pos§iWy_traumatj§in ma 
account-far so me of t he cases. Apart from the dragging, uneasy sensation 
and the worry in nervous patients, wandering spleen causes very few serioi; 
symptoms. Torsion of the pedicle.may produce a very alarming and serioi 
CQastiiipn, leading to great swelling of the organ, high Jgy qr, or even 1 



DISEASES OF THE SPLEEN. 


761 


MflWl i is . A young woman was admitted to my colleague Kelly's ward with 
a tumor supposed to be ovarian, but which proved to be a wandering, moder¬ 
ately enlarged spleen. She was transferred to the medical wanl. where she 
had suddenly very great pain in the abdomen, a large swelling in the left flank, 
and much tenderness. Halsted operated mid found an enormously enlarged 
spleen in a condition of necrosis, adherent to the adjacent parts and to the 
abdominal wall. Ho laid it open freely, and large necrotic masses of spleen 
tissue discharged for some time. She made a good recovery. 

The diagno sis of a wandering spleen is usually easy unless the organ lie- 
eomes fixed and is deformed by adhesions and perisplenitis. The shape .of the 
organ, and the sharp margin with the notclics are the points to be specially 

The treat me n t of the condition is important. Occasionally the organ may 
be kept in position by a properly adapted belt and a pad under the left costal 
margin. Removal of the displaced organ has liecn advised and carried out in 
many cases, and nowadays it is not a very serious operation. It is, however, 
as a rule unnecessary. In 2 eases of enlarged spleen under my care, with great, 
mobility, causing much discomfort and uneasiness, Halsted completely relieved 
the condition by replacing the spleen, packing it in position with gauze, and 
allowing firm adhesions to take place, lloth these patients were seen more 
than eighteen months after the operation and the organ had remained in 
position. 

2 . RUPTURE OK THE Rl’I.KKN. 

This is of interest in connection with the spontaneous rupture in cases of 
acute enlargement during typhoid fever or malaria, which is very rare. Rup¬ 
ture of a malarial spleen may follow a blow, or a fall, or an exploratory punc¬ 
ture. In India and in Mauritius rupture of the spleen is stated to be very 
common. Fatal haemorrhage may follow puncture of a swollen spleen with a 
hypodermic needle. Occasionally the rupture results from the breaking of an 
infarct or of an abscess. The symptoms are those of lueinorrhage into the 
peritonaeum, and the condition demands immediate laparotomy. 

3. Infarct and Abscess of tiie Spleen. 

Emboli in the splenic arteries causing infarcts may lie cither infective or 
simple. They are seen most frequently in ulcerative endocarditis and in septio 
conditions. Infarcts may also follow the formation of thrombi in the branches 
of the splenic artery in cases of fever. They are not very infrequent in 
typhoid. In a few instances the infarcts have followed thrombosis in the 
splenic veins. They are chiefly of pathological interest. The infarct of the 
spleen may be suspected in cases of'septicaemia or pyiemia when there is pain 
in the splenic region, tenderness on pressure, and slight swelling of the organ; 
on several occasions I have heard a well-marked peritoneal friction rub. Occa¬ 
sionally in the infective infarcts large abscesses are formed, and in rare 
instances the whole organ may be converted into a sac of pus. 

Tumors of the spleen, hydatid and other cysts of the organ, and gummata 
are rare conditions of anatomical interest. In Hodgkin’s disease the organ 
may be enlarged and smooth, or irregular from the presence of nodular tumors. 
» 
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4. Splenomegaly, Splenic Anaemia, Bivrr'a n.ar... 

Anemia may be associated with many conditions in-which the spleen is 
enlarged—in leukaemia, in pernicious anaemia, in Hodgkin’s disease, ip cir- 
rhoeis of the liver, particularly of the hypertrophic type, and in the syphilitic 
form, and in chronic malaria. But apart from all these, and apart from the 
forms of tropical splenomegaly already considered, are the conditions which 
have been grouped under the names primitive splenomegaly, splenic anaemia, 
and Banti’s disease. Though the clinical picture may be very similar, it seems 
impossible to classify them all as one disease. The following groups of cases 
may be described: 

1. Banti’i dise as e , with its three stages: (a) simple splenomegaly, which 
may persist for years, without anaemia or with perhaps only a low color index; 
(&) severe anaemia of a secondary type with pigmentation of the skin and a 
marked tendency to hsematemesis; (cj finally jaundice supervenes and ascites. 
Thexhronicity, the great enlargement of the spleen, and the secondary anaemia 
are the most striking features. In most cases a chronic hyperplasia of the 
organ has been found; in a few an extraordinary endothelial hyperplasia, 
which Gaucher described as a chronic endothelioma. In a small number of 
cases, Dock, D6v6, and others have reported a remarkable sclerosis of the por¬ 
tal vessels, with thromboses and obliteration; but whether this is primary or 
secondary has not yet been determined. The cause of the disease is.-unknown. 
It may be a chronic infective process, the chief seat of which is in the spleen, 
where the poisons cause the endothelial proliferation. That the spleen itself 
is at fault appears probable from the prompt relief which follows removal of 
the organ. In three of five cases which I have seen, permanent recovery has 
followed splenectomy. 

2. There are two family forms of splenomegaly, in one the children 

attacked present marked constitutionar dtfltu rbanooo-. dwarfing of stature, 
clubbing of the fingers, infantilism, pigmentation of the skin, and sometimes 
enlargement of the liver. This is the variety described by Collier, Bovaid, 
Brill, and Frederick Taylor. In the other, the Minkowski type, the spleno¬ 
megaly is associated with a congenital jaundice, but the health of the patient 
is not disturbed. Though jaundice is present there is no bile coloring matter 
in the —nn fi"hrlnm f rifi mn 

In Banti’s disease removal of the spleen t ofEers the best chance of perma¬ 
nent relief. Armstrong’s recent statistics give 72 per cent of recoveries. 
A rpen ic and the X-rays appear to have very little influence. 

5. Splenomegalio Polyoyth-smia with Cyanosis (Yaquez’s Disease) . 

A condition in which with an enlarged spleen and cyanosis there is an 
extraordinary increase of the red blood-corpuscles, up to 9-13 millions per 
c.mm. Heada che, giddin ess, and q onstipation are the common symptoms. The 
patients may present a curious bnfck-red color^ ox_when it is cold an extreme 
degree of cyanosis. It is a chmnic-afCeotion, lasting -many .years. In the 
few post-mortems which have been performed the bone-marrow has been found 
in a state of extreme hyperplasia, and it has been suggested that the disease 
h the red'bieod counterpart of leukaamia—erythrpeythtp miafar erythrem ia- 
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In the Quarterly Journal of Medicine, October, 1908, and January, 1909, 
Dr. Parkes Weber gives a full critical digest of the subject, which is one 
of great clinical and pathological interest. Ikilygiobutism without splenic 
enlargement occurs in many other conditions, particularly in congenital heart- 
d i seas e a nd after residence at high altitudes. With jirimary tuberculosis of 
the Bglsfin ihcre_has also been associated polyglobulism and •cyanosis. But 
apart from all these conditions there is probably a well-defined disease of 
unknown etiology with the above-mentioned characters. 


X. DISEASES OF THE THTBOID GLAND. 

1. CONUKSTION. 

At puberty, in girls, often at the onset of menstruation, the gland enlarges; 
in certain women the neck becomes fuller at each menstruation, and it was 
an old idea that the gland enlarged at or after defloration. The slight enlarge¬ 
ment at puberty may persist for months and cause uneasiness, but as a rule 
it disappears completely. 1 do not remember a single instance in which the 
goitre has remained, though of course such a possibility has to he considered. 
From mechanical causes, as ligh t collars, repeated crying, or prolonged use of 
t hp voi ce, the gland may swell for a short time. 


2. Aoutk Thyroiditis. 

Thir ty prim ary it is almost always a complication of one of the acute 
infections, typhoid fever, scarlet fever, diphtheria, pneumonia, rheumatic fever, 
o r mump s. The whole gland may be involved, or only one lobe. There ip 
swelling, pa in mi pressure, and very soon redness over the ulfeeted part. It 
may. resolve or go on to suppuration. The entire gland may be destroyed and 
myxeedema follow, as in a case reported by Shields. Basedow’s disease has fol¬ 
lowed the acute thyroiditis of typhoid fever. 


3. Goitre. 


Definition.—Hypertrophy of the thyroid gland, occurring sporadically or 
endemically. 

Sporadic goitre is not uncommon, and is confined almost exclusively ta 
w o m e n: . In girls at puberty slight enlargement of the gland is very common, 
and it may persist for a year or longer; in rare instances the enlargement per- 


The following varieties may be distinguished: (a) Parenchymatous, in 
which the enlargement is general and the follicles, usually newly formed, 
contain p gelatinous colloid material, (b) Vascular, in which the en¬ 
largement is chiefly due to dilatation of the blood-vessels without the 
new formation of glandular tissue, (c) Cystic goitre, in which the en¬ 
larged gland is occupied by large cysts, the walls of which often undergo cal¬ 
cification. . 

Endemic goitre is rare in the United States and Canada. The endemic 
centres referred to in Barton’s monograph (1819) and in Ilirsch’s Geograph¬ 
ical* Pathology |D longer exist. It is most prevalent about the eastern end of 
Lake Ontario and in Michigan (Dock), and in parts of the province of Que- 
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bcc; and of late years there appears to have been an increase in the cases. 
In Great Britain it is still met with in a few localities, as in Derbyshire—the 
Derbyshire neck; and it is very common in the upper Thames valley. In 
Switzerland and parts of France and Italy it is very.prevalent, occurring 
alone or in association with cretinism. In parts of Central Asia there arc 
towns, such aa Khokapd.in. Turkestan, in which a large proportion of the 
population have goitre or cretinism. Busaian. troops stationed there may have 
goitres within a few months. 

In schools and garrisons there have been remarkable outbreaks of acute 
goitre in epidemic form, lasting a few months, and disappearing, in school*, 
after the holidays. In one instance 161 boys among 3S0, and 246 girls among 
381, were attacked (Guillaume). 

Symptoms ,-4Tbe enlargement may be uniform or affect only one lobe, 
or the isthmus alone, j When-small, a goitre causes no. inconvenience. 'When 
large, it may compress the trachea, causing dyspnoea, or may pass beneath the 
sternum and compress the veins. These, however, are exceptional circum¬ 
stances, and in a large proportion of all cases no serious symptoms are noted. 
The affection usually comes under the care of the surgeon, tf Sudden-death 
occasionally occurs in large bronchoceles. In some instances it may be difficult 
to determine the cause, and it has been thought to be associated with pressure 
on the vagi. I have reported an instance in which it resulted-' from haemor¬ 
rhage into the gland and into the adjacent tissues. The blood passed into the 
cellular tissues of the neck and under the sternum, covering the aorta and 
pericardium. In regions in which goitre prevails the drinking-water should 
be boiled. Change of locality is sometimes followed by cure. The medicinal 
treatment is very unsatisfactory. Iodine and various countcrirritants exter¬ 
nally, iodide of potash, ergot, and many other drugs are recommended bv 
writers. The thyroid extract has been used with.success in a few cases. If 
the organ progressively enlarges and causes great disfigurement or inconven¬ 
ience, operation should be advised. 

4. Tumobs of the Thtboid. 

These are very varied, (a) Adenomata, either simple or malignant 
The latter may form extensive metastases. A case is reported by Hayward 
in which growths resembling thyroid tissue occurred in the lungs and 
various bones of the body, (h) Cancer, of which several forms have been 
lescribed. (c) Sarcoma. All of these have a surgical rather than a medical 
nterest. 

Aberrant and Accessory Thyroids .—Anywhere from the root of the tongue 
■jo the arch of the aorta small fragments of thyroidal tissue have been found, 
[n the mediastinum they may form large tumors, and in the pleura an acce- 
wry cystic thyroid may fill the upper half of one pleural cavity or even the 
snlire side (F. A. Packard). Thkjiugauil thyroid is hot uncommon, varv- 
ng in sifc?. from a hemp seed to a pea, usually free in the deep muscle- 
>f the tongtie, or attached to the hyoid bone. When enlarged the lingual 
roiiie-may form a tumor of considerable size. The true thyroid has been 
ibsent, and! removal of the lingual goitre has been follo wed by. myxoedjn i.' 
fStorrsl. 
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5. Exophthalmic (Ioitkk. 

(Graves’s, Basedow’s, or Parry's Disease.) 

Definition.—A disease characterized by exophthalmos, enlargement of the 
rtiymi d- and functional disturbance of the vascular system. I Ms very possibly 
caused by disturbed function of the thyroid gland (hyperthyroidism). 

•Historical Note. —In the posthumous writings of t'aleb lliliier l’arry 
(182&) is a description of 8 cases of Enlargement of the Thyroid (Hand in 
Connection with Enlargement or Palpitation of the Heart. In the first ease, 
seen in 1786, he also described the exophthalmos: *■ The eyes wore protruded 
from their sockets, and the countenance exhibited an up|ienrniieo of agitation 
and distress, especially in any muscular movement.” The Italians chum that 
Flajani described the disease in 1800. I have not been able to see his original 
account, but Moebius states that it is meagre and inaccurate, and hears no 
comparison with that of Parry. If the name of any physician is to lie asso¬ 
ciated with the disease, undoubtedly it should he that of the distinguished old 
Bath physician. Graves doscrilied the disease in 1805 and Basedow in 1810. 

Etiology. —The disease is more frequent in women than in men. Of 200 
cases tabulated by Eshncr, there were 161 females. The age of onset is usually „ 
from tlugtwentieth to the thirtieth year. It is sometimes seen iusseveral mem- 
bers of the same family. Worry, fright, and depressing emotions precede the . 
development of the disease in a number of eases. 

The disease is regarded by some as a pure neurosis, in favor of which is A 
urged the onset after a profound emotion, the absence of lesions, and the 
cure which has followed in a few cases after operations upon the nose. Other* 
believe that it is caused by a central lesion in the medulla oblongata. In , 
support of this there is a certain amount of experimental evidence, and in 
a few autopsies changes have been found in the medulla. Of late years the 
view has been urged, particularly by Moebius and by Greenfield, that exoph¬ 
thalmic goitre is primarily a disease of the thyroid gland (hyperlliyrea) m 
antithesis to myxedema (athyrea). The clinical contrast lietween these two 
diseases is most suggestive—the increased excitability of thu nervous system, 
the flushed, moist skin, the vascular erythism in the one; the dull apathy, 
the low temperature, slow pulse, and dry skin of the other. ie e mnges in 
the gland in exophthalmic goitre arc, as shown by Greenfield, those of an orga 
in active evolution—viz., increased proliferation with the production, of newiy 
formed tubular spaces and absorption of the colloid materia w m i • P 
by a more mucinous fluid (Bradshaw Lecture, 1893). 1 lm thyroidjcxtract 
given in excess produces symptoms not unlike those of * ls f“ ,| 

cardia, tremor, headache, sweating, and prostration. Bcclere has recently 
reported a case in which exopthalmos developed after an 
the thyroid extract usually aggravates the symptoms of esopl thalm : goitre^ 
The most successful line of treatment has been I;ha directed tn.dmm. h the 
bulk of the goitre. These are some of the considerations which avor-the v e 
that the symptoms are due to disturbed function of the thyroid gland, Prob 
ably to h^Lcretion of certain materials, which induce » ^ °f diromc 

intgxicatioT Myxmdema may develop in the late stage* s 'Xuhe nntriSn 
simteefema and in a few cases scleroderma, which indicate that the nutrition 
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of the skin is involved. Persistence of the thymus is almost the rule (Hector 
Mackenzie), but its significance is unknown. 

Symptoms. —Acute and chronic forms may be recognized. In the acute 
form the disease may arise with great rapidity. In a patient of J. H. Lloyd's, 
of Philadelphia, a woman, aged thirty-nine, who had been considered perfectly 
healthy, but wjiose friends had noticed that for some time her eyes looked 
rather large, was suddenly seized with intense vomiting and diarrhoea, rapid 
action of the heart, and great throbbing of the arteries. The eyes were promi¬ 
nent and staring and the thyroid gland was found much enlarged and soft. 
The gastro-intestinal symptoms continued, the pulse became more rapid, the 
vomiting was incessant, and the patient died on the third day of the illness. 
Only the abdominal and thoracic organs could be examined and no changes 
were found. Two rapidly fatal cases occurred at the Philadelphia Hospital, 
one of which, under F. P. Henry’s care, had marked cerebral symptoms. The 
acute cases are not always associated with delirium. In a case reported by 
Sutcliff death occurred within three months from the onset of the symptoms, 
owing to repeated and uncontrollable vomiting. More frequently the onset is 
gradual and the disease is chronic. There are four characteristic symptoms 
of the disease—exophthalmos, tachycardia, enlargement of the thyroid, and 
tremor. 

Taohycaedia. —Eapid heart action iB only one of a scries of remarkable 
vascular phenomena in the disease. The pulse-rate at first may be not more 
than 95 or 100, but when the disease is established it may be from 140 to 
fSO, or even higher. Irregularity is not common, except toward the close. In 
a well-developed case the visible area of cardiac pulsation is much increased, 
the action is heaving and forcible, and the shock of the heart-sounds is well 
felt. The large arteries at the root of the neck throb forcibly. There is 
visible pulsation in the peripheral arteries. The capillary pulse is readily 
seen, and there are few diseases in which one may see at times with greater 
“distinctness the venous pulse in the veins of the hand. The throbbing pulsa¬ 
tion of the arteries may be felt even in the finger tips. Vascular erythema is 
common—the face and neck are flushed and there may be a wide-spread ery¬ 
thema of the body and limbs. On auscultation murmurs are usually heard 
over the heart, a loud apex systolic and loud bruits at the base and over the 
manubrium. The sounds of the heart may be very intense. In rare instances 
they may be heard at some distance from the patient; according to Graves, 
as far as four feet. Attacks of acute dilatation of the heart may occur with 
dyspnoea, cough, and a frothy bloody expectoration. 

Exophthalmos, which may be unilateral, usually follows the vascular dis¬ 
turbance. It is readily recognized by the protrusion of the balls, and partly by 
the fact that the lids do not completely cover the sclerotica, so that a rim of 
white is seen above and below the cornea. The protrusion may become verv 
great and the eye may even be dislocated from the socket, or both eyes may be 
destroyed by panophthalmitis, a condition present in one of Basedow’s cases. 
The vision is normal. Graefe noted that when the eyeball is moved downward 
the upper lid does not follow it as in health. This is known as Graefa’s sign. 
The palpebral aperture is wider than in health, owing to spasm or retraction of 
the npper lid (Stellwag’s sign). The patient winks less frequently than in 
” • •- - i«.H-aT.fimi t« ttiB lack of convergence of the two 
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.eyes." Changes in the pupils and in the optic nerves are rare. Pulsation of the 
retinal arteries is common. 

Enlargement ok the thyroid commonly occurs with the exophthalmos. 

It may be general or in only one lobe, and is rarely so large as in ordinary 
goitre. The vessels are usually much dilated, and the whole gland may be 
seen to pulsate. A thrill may be felt on palpation and on auscultation a loud 
systolic murmur, or more commonly a bruit dc diublc. A double murmur is 
common and is pathognomonic ( Gullm ann). 

Tremor is the fourth cardinal symptom, and was really first described by 
Basedow. It is involuntary, fine, about eight to the second. It is of great 
importance in the diagnosis of the early eases. 

Among other symptoms are amemia, emaciation, and slight fever. At¬ 
tacks of vomiting and diarrhoea may occur. The latter may be very severe 
and distressing, recurring at intervals. The greatest, complaint is of the forci¬ 
ble throbbing in the arteries, often accompanied with unpleasant flushes of 
heat and profuse perspirations. 

Erythematous flush ino is common. Pruritus may lie a severe'and per¬ 
sistent symptom. Multiple telangiectases have been described. Solid, infil¬ 
trated oedema is not uncommon, ft may be I ransilory. A remarkable myx- 
oedematous state may supervene. Pigmentary changes are very common. They 
may be patchy or generalized. Hj’drocysloina may occur, and the coexistence 
of scleroderma and Graves’s disease has been frequently noticed. Irritability 
of temper, change in disposition, and great mental depression have been de¬ 
scribed. An important complication is acute mania, in which the patient may 
die in a few days. Weakness of the muscles is not uncommon, particularly a 
feeling of cc giving way ” of the legs. If the patient holds the head down and 
is asked to look up without raising the head, the forehead remains smooth and 
is not wrinkled, as in a normal individual (Jollrov 1 ■ A feature of interest 
noted by Charcot is the great diminution in the electrical resistance, which ^ 
may be due to the saturation of the skin with moisture owing to the vaso-motor ; 
dilatation (Hirt). Bryson has noted the fact that the chest expansion may he 
greatly diminished. The emaciation may be oxtreme. | Glycosuria and^albu- 
minuria are not infrequent complications. "True diabetes may occur. 

The course of the disease is usually chronic, lasting several years. After 
persisting for six months or a year the symptoms may disappear. There are 
remarkable instances in which the symptoms have come on with great inten¬ 
sity, following fright, and have disappeared again in a few days. A certain 
proportion of the cases get well, but when the disease is well advanced recov- 


cry is r&rc • . , 

Diagnosis.—Few diseases are so easily recognized. The difficulty is with 
the partially developed forms, formes frustes, which are not uncommon. 1 he 
nervous state, the tremor, and tachycardia may lie the only features, or the 
may be slight swelling of the thyroid with tremor alone. 1 he greatest d ffi 
culty arises in the cases of hysterical tremor with rapid hear action. 

Treatment.—(a) The disease is serious enough to warrant strong m 
systematically carried out; much valuable time is lost in trying various rem- 
SrSSluld’be in bed. at absolute rest, and sec very few person^ 
action the ice-bag may be "*™*g**^ 
the day, and veratrum viride, aconite, or strophanth fc 
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Ergot, belladonna, phosphate of soda, small doses of opium, and many other 
remedies are recommended, and in some instances I have seen benefit from 
the belladonna and the phosphate of soda. Electricity may be helpful. 

(6) Serum Therapy .—Two methods are employed: feeding with the milk 
-of dethyroidizcd goats, introduced by Lanz, which is obtainable as a substance 
called rodagen. Good results have been reported by Mackenzie and others. 
Beebe, o^ne oilier liandjjQscs the serum of animals into which human thyroid 
extract has been injected. Excellent results have been obtained, but the 
method has the danger associated with the use of foreign sera. 

(c) Surgical Treatment .—Removal of part of the thyroid gland offers 
the-best hope of permanent cure. It is remarkable with what rapidity all the 
symptoms may disappear after partial thyroidectomy. A second operation 
may be necessary in severe cases. The results obtained by the brothers Mayo 
and by Kocher give a remarkable percentage of recoveries. The operation 
under cocaine may be done with safety when the condition of the heart and 
the extreme tachycardia do not contraindicate it. yTying of the arteries and 
exothyropexia are also recommended. 'Excision of the superior cervic al ganglia r 
of the sympathetic has one beneficial result, viz., the production of slight 
ptosis, which obviates the staring character of the exophthalmos. ~t •' 

, Marked benefit has followed the use of the X-rays in a few cases. 


6. Myxcedkma (Aikyrea). 

Definition.—A constitutional affection, due to the loss of function of the 
thyroid gland. The disease, which was described by Sir William Gull as a 
cretinoid change, and later by Ord, is characterized clinically by a myxmdcina- 
tpus-condition of the subcutaneous tissues and mental failure, and anatom¬ 
ically by atrophy of the thyroid gland. 

Clinical Dorms.—Three-groups of cases may be recognized—cretinism, 
myxoedema proper, and operative myxeedema. To Felix Semon is due the 
credit of recognizing that these were one and the same condition and all due 
^to loss of function of the thyroid. 

Cbimhibm.—T his remarkable impairment of nutrition follows absence or 
loss of function of the thyroid gland, either congenital or appearing at any 
' time .before puberty. There islremarkable retardation of dcvelopment^steu- 
tion-of the, infantile state, andun extraordinary disproportion .between the 
different parts of the body. T.wa farms are recognized, the spamdic and the 
etufemic. Iajhe sporadic form the 1 gland may be congenitally absent, it may 
be-atrephied^jfter one «f the specific fevers, or the conditiorf .m ay devel op 
with goitre. - Since we haVe learned to recognize the disease iws surprising 
how many cases have been reported. In Great Britain the disease is not 
uncqmmon, and many cases have been reported. 

The condition is rap-jy recognized before the infant is six or seven 
months old. Then it iB noticed that the cliild does not grow so rapidly and 
is not bright mentally. The tongue looks large and hangs out of the mouth. 
The hair may be thin and the Bkin very dry. Usually by the end of the 
first year and during the second year the signs become very marked. The 
f a ce is-l arge, looks.bloated, the eyclida are puffy and swollen; the ate nasi 
are^Jhick, the nose looks depressed and flat. Dentition is delayed, and the 
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teeth which appear decay early. The abdomen is swollen, the legs are thick 
and -eljait, and the hands and feet are undeveloped and pudgy. The face is ' 
palfi.and sometimes has a waxy, sallow tint. The fontanelles remain open; 
there is much.muscular weakness, and the child can not support itself. In tho 
supraclavicular regions there are large pads of fat. The child does not. develop 
mentally; there are various grades of idiocy and imlxjeility. 

A very interesting form is that in which, after the child hns thriven and 
developed until its fourth or fifth year, or even later, the symptoms begin 
after a fever, in consequence of an atrophy of the gland. Parker suggests for 
this variety the name juvenile myxoedema. 

Eademicjxeiinism occurs under local conditions, as yet unknown, in asso¬ 
ciation with goitre. It is met with chielly in Switzerland and parts of Italy 
and France. 

' Th ^-diagnosis is very easy after one has soon a ease or good illustrations. 
Ijrfafitsj&.year or so old sometimes become ilabby, lose their vivacity, or show 
a pjntij]>erant. abdomen and lax skin with slight cretinoid appearance. These 
i milder forms, as they have been termed, are probably due to transient func¬ 
tional disturbance in the gland. There is rarely any dillieulty in recognizing 
the different other types of idiocy. The condition known as fallal rickets, 
achondroplasia, or diondrodyslmphia fwtalis. is more likely to be mistaken 
for cretinism. Tho children which survive birth grow up as a remarkable 


form of dwarfs, characterized by shortness of the limbs (micromelia) and 
enormous enlargement, of the articulations, due to hyperplasia of the carti¬ 
laginous ends of the hones. Infantilism —the condition characterized by a 
preservation in the adult of the exterior form of infancy.with tho non-apjicur- 
ance- of the secondary sexual characters—-could scarcely he mistaken for 

cretinism. < 

Myxuodema of Adults ( Gull’s Disease ).—In this, women are very much 
more frequently affected than men—in a ratio of C to 1. The disease may 
affect several members of a family, and it may lie transmitted through the 
mother. In some instances there has been first the appearance of exophthalmic 
goitre. Though occurring most commonly in women, it seems toihava no 
special relation to tho catamenia or to pregnancy; the symptoms of myxiedcma 
may disappear during pregnancy or may develop post partum. Myxmdema 
and exophthalmic goitre may occur in sisters. It is not so common in Amer¬ 
ica as in England. In sixteen years I saw only 10 cases in Baltimore, 7 of 
which were in the hospital. C. P. Howard has collected 100 American cases, 
of which 86 were in women. The .symptoms of this form, as given by Ord. 
are marked-increase in the general bulk of the body, a firm, inelastic swe 1- 
i ng of th e skin, which does not pit on pressure; dryness ami roughness, 
whicL. tend, with the swelling, to obliterate in the face the lines of ex¬ 
pression; imperfect nutrition of the hair; local tumefaction of t le s in an 
subcutaneous tissues, particularly in the supraclavicular region. ie p ys- 
iognomy is altered in a remarkable way: the features are coarse an r , 
the lips thick, the nostrils broad and thick, and the mouth is enlarged. 
Over the cheeks, sometimes the nose, there is a reddish patch, mere is a 
striking slowness of thought and of movement. I he memory »eeomM e- 
fective, the patients grow irritable and suspicious, and there may be head¬ 
ache. In some instances there are delusions and hallucinations, leading 
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a final condition of dementia. The gait is heavy and slow. The tempera- 
* ture may be below normal. The functions of the heart, lungs, and abdom¬ 
inal organs are normal. Haemorrhage sometimes occurs. Albuminuria is 
sometimes present, more rarely glycosuria. Death is usually due to some 
intercurrent disease, most frequently tuberculosis (Greenfield). The thyroid 
gland is diminished in size and may become completely atrophied and con¬ 
verted into a fibrous mass. The subcutaneous fat is abundant, and in one 
or two instances a great increase in the mucin has been found, the larynx 
is also involved. 

The course of the disease is slow but progressive, and extends over ten or 
fifteen years. A condition of acute and temporary myxeedema may develop in 
connection with enlargement of the thyroid in young persons. Myxeedema 
may follow exophthalmic goitre. In other instances the symptoms of the two 
diseases have been combined. I have reported a case in which a young man 
became bloated and increased in weight enormously during three months, thou 
had tachycardia with tremor and activo delirium, and died within six months 
of the onset of the symptoms. 

Owwative Myxiedkha ; Cachexia Stbumipkiva.— llorslcy, in a series of 
interesting experiments, showed that complete removal of the thyroid in mon¬ 
keys was followed by the production of a condition similar to that of myx¬ 
edema and often associated withy spasms or'Jetanoid contractures, and followed 
; l,y apathy andveoma. When the monkeys were kept warm myxeedema was 
” averted, and, instead of an acute myxeedema, the animals had a condition 
which closely resembled cretinism. An identical condition may follow extirpa¬ 
tion of the thyroid in man. Koclicr, of Bern, found that after complete extir¬ 
pation a cachectic condition followed in many cases, the symptoms of which 
are practically identical with those of myxeedema. The disease follows only 
a certain number of total and a much smaller proportion of partial removal' 
of the thyroid gland. Of 408 cases, in 69 the operative myxeedema occurred. 
It has been thought that if a small fragment of the thyroid remains, or it 
there are accessory glands, which in animals are very common, these symptoms 
do not develop. It is possible that in men, in the cases of complete removal, 
the accessory fragments subserve the function of the gland. Operative mjx- 
ccdcma is very rare in America. A few years ago I was able to find only two 
cases, one of which, McGraw’s, referred to in previous editions of this work, ha- 
since been cured. 

The diagnosis of myxeedema is easy, as a rulc.i The general aspect of the 
patient—the.subcutaneous swelling and the pallor—suggests Bright’s disease, 
which may be strengthened by the discovery of tube-casts and of albumin in 
the urine; but the solid character of the swelling, the exceeding dryness of 
the skin, the yellowish-white color, the low temperature, the loss of hair, and 
the dull, listless mental state should suffice to differentiate the two condition- 
In dubious cases not too much stress should be laid upon the supraclavicular 
swellings. There may be marked fibro-fatty enlargements in this situation in 
healthy pergsmvihe.supraclavicular pseudodipomata of Vemeuil. 

Treatment.—The patients suffer in cold and improve greatly in warm 
weather. They should therefore be kept aUw.even temperature, and should, 
if possible, move.^o a. warm climate during the winter months. Repeated warm 
baths with shampooing useful. Gur art has made no more brilliant 
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advance than in the cure of those disorders duo to disturbed function of tho^ 
thyroid gland. That we can to-day rescue children otherwise doomed to help- v 
lew idiocy—that we can restore to life the hopeless victims of myxoedema— 1 
is a triumph of experimental medicine for which we are indebted very largely 
to Victor Horsley and to his pupil Murray. Transplantation of the gland was 
first tried; then Murray used an extract subcutaneously. Hector Mackenzie in 
1 sindon and Ilowitz in Copenhagen introduced the method o’f feeding. We 
now know that the gland, taken either fresh, or as the watery or glycerin ex¬ 
tract, or dried and powdered, is equally efficacious in a majority of all the cases 
of myxocdcina in infants or adults. Many preparations are now on the mar¬ 
ket, but it makes little difference how the gland is administered. The dried 
powdered gland and the glycerin extract are most convenient, it is well to 
begin with the powdered gland, 1 grain three times a day, of the I’arke-Davis 
preparation, or one of the Burroughs and Welcome tablets. The dose may be 
increased gradually until the patient takes 10 or 15 grains in the day. In 
many cases there are no unpleasant symptoms; in others there are irritation 
of the skin, restlessness, rapid pulse, and delirium; in rare instances tonic 
spasms, the condition to which the term lln/ruidixm is applied. The results, 
as a rule, are most astounding—unparalleled by anything in the whole range 
of curative measures. Within six weeks a poor, feeble-minded, toad-like cari¬ 
cature of humanity may be restored to mental and bodily health. Loss of 
weight is one of the first and most striking effects; one of my patients lost over 
30 pounds within six weeks. The skin becomes moist, the urine is increased, 
the perspiration returns, the temperature rises, the pulse-rate quickens, and the 
mental torpor lessens. Ill effects are rare. Two or three cases with old heart 
lesions have died during or after the treatment; in one instance a temporaty 
condition of Graves’ disease was induced. 

The treatment, as Murray suggests, must lie carried out in t.wo stages— 
one, early, in which full doses are given until the euie is effected; the other, 
the permanent use of small doses sufficient to preserve the normal irietalmlism. 
In the cases of cretinism it seems to lie necessary to keep up the treatment 
indefinitely. I have seen several instances of remarkable relapse follow the 
cessation of the use of the extract. 

XI. DISEASES OF THE THYMUS GLAND. 

The functions of this gland are unknown. It is a suggestive fact that Bau¬ 
mann found in it minute quantities of a compound containing iodine. It has 
been thought that its internal secretion has an influence in combating infective 
agents. Friedleben’s estimate of the weight of the organ at birth—13 
grammes—is stated by Dudgeon to be too high. He puts it at 7.10 grammes. 
The largest in his series occurred in a child aged five months, 47 grammes. 
At the ninth month the gland weighs 20 grammes, and at the second year 
25 to 30. 

The organ, after reaching its largest size about the end of the second year, 
gradually wastes, until at the time of puberty it is a mere fatty remnant, 
in which, however, there are "traces of its original structure in the form of 
small masses of thymus corpuscles, and even of concentric corpuscles ” 
(Quain). A complete consideration of the affections of this gland is to be 
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found in Friedleben’s remarkable monograph, Die Physiologic dor Thymus- 
druse, 1858. The following arc the most important conditions: 

I. Persistence of the organ after the fifteenth year, met with occasionally, 
but under circumstances so varied that a satisfactory explanation can not be 
offered. The existence of the gland may be determined by the presence of 
an area of dulnesa along the left sternal border. 

II. Hypertrophy of the Thymus.—The size of the gland varies widely, so 
that it is difficult to define exactly the limits between persistence and enlarge¬ 
ment. The condition is of interest from three standpoints: (a) The supposed 
occurrence of thymic asthma , Jpe to pressure from the enlarged gland. A 
number of observers have attributed the symptoms of laryngismus stridulus 
to pressure exerted by the enlarged thymus. Many German writers consider 
thymic asthma identical with the laryngismus stridulus of English authors, 
who, as a rule, have laid no stress whatever on the association. There can be, 
I think, no question that the ordinary laryngismus seen in rickety children is a 
convulsive affection and is not the result of compression. But a very greatly 
enlarged thymus may seriously hamper the structures within the thorax. 
Jacobi, in his monograph on the gland, states that in an infant of eight months 
the distance between the manubrium stemi and the vertebral cplumn is 2.2 
cm., a space which he thinks might be completely filled by an enlarged and 
congested thymus.- Siegel’s case also points to the possibility of this com¬ 
pression. A boy aged two and a half years had had for two weeks cough 
and bronchial rales with dyspncea, which was more or less constant with- noc¬ 
turnal exacerbations. Laryngismus stridulus was diagnosed. Tracheotomy 
was performed shortly after admission without relief, but when subsequently 
the anterior mediastinum was opened from above by extending the jncision 
from the tracheotomy wound, a piece of the thymus as large as a hazel-nut 
appeared with each inspiration. The gland was drawn up with forceps and 
fastened by three stitches to the fascia over the sternum. The child rested 
quietly after the operation, had no dyspncea, and made a complete recovery 
(Berl. klin. Woeh., 1896, No. 40). From a child aged two months (dyspnoeie 
from the eighth day) Kdn'g removed a portion of the thymus, leaving the 
Bubstemal part. These arc cases that go far to disprove Friedleben’s dictum— 
es. gieht kein Asthma thymicum. Warthin has considered the whole question 
very thoroughly in his exliaustive article on the Thymus in my “ System of 
Medicine,” Vol. IV. 

(£) Thymus Enlargement and Sudden Death. —In considering the ques¬ 
tion of the so-called lymphatic constitution, with which an enlarged thymus 
is usually associated, wo have spoken of the occurrence of sudden death. l*wo 
groups-of., cases, are met with in the literature: -First, such instances as those 
described by Grawitz, Jacobi, and others, in which young infants have been 
either found dead in bed or have been attacked suddenly with dyspnoea, have 
become-cyanotic, and died in a few minutes. In such cases the thymus has 
been found greatly enlarged, and death has been thought to be directly due 
either to.pressure on the air-passages, pressure on the pneumogastric (causing 
spasm of the glottis), or pressure on the great vessels. To the second group 
belong the cases in adults which have been described of late by Nordmann, 
Paltauf, Ohlmacher, and others, in which the sudden death has occurred under 
such conditions as anaesthesia or while bathing. In a number of these cases 
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not only has the thymus been found enlarged, but the spleen and lymphatic 
tissues generally. The question is one .of considerable medico-legal interest, 
and has been spoken of under Lymphat ism. 

Rolleston reports a ease of sudden death after signs of cardiac failure last¬ 
ing for only twenty minutes, in which there was hyperplasia of a persistent 
thymus. The gland with the trachea weighed 11 ounces. 

(c) Atrophy of the Thymus. —The condition may he primary, found acci¬ 
dentally in a child without any other pathological changes except a wasting 
or marasmus. To this association lluhruh has called special attention. The 
secondary atrophy is common in tuberculosifcniid other chronic maladies. 

(d) Thymus Qland and Exophthalmic Goihr. —That there is some asso¬ 
ciation between those conditions is urged on two grounds: First, the per¬ 
sistence of the gland in (1 raves" disease. W. W. Ord and Hector Mackenzie 
state that it has been found enlarged in all the cases examined at St. Thomas’s 
Hospital, nektoen concludes from a very thorough study of the question 
that the coexistence is more than accidental. Secondly, the good results which 
are stated to follow' the feeding of the thymus gland in tiraves’ disease are held 
to ljpar out the idea that the enlargement during life is compensatory. The 
general concision, however, reached by Hector Mackenzie and by Kinnicutt 
is that the thymus feeding has at best only slight influence upon Graves’ 
disease. 

It is interesting to nolo in connection with the question of enlarged 
thymus and sudden death that two of Hale White’s cases of exophthalmic 
goitre died suddenly, and autopsy showed no reasonable cause of death. 

Among other conditions with which enlarged thymus has lieen associated 
may bejnentioned epilepsy (Ohlmacher). . 

III. Other Morbid Conditions of the Thymus.— Ihrmorrhages are not un¬ 
common, and are found particularly in children who have died of asphyxia. 

Tumofs of the gland, particularly sarcoma and ly in pirn-sarcoma, have been 
frequently described. Many mediastinal tumors originate in the remnants of 
the thymus. Dermoid tumors and cysts have also been met with. Tuliercu- 
losis of the gland, chiefly in the form of miliary nodules, is well dcscrilied in 
Jacobi’s monograph. There is a well-authenticated ease in which it wtfs pri¬ 
mary. Focal necroses in diphtheria have also been described by Jacobi. 

Abscess of thk. Thymus. —The condition described by Dubois, in which 
there were fissure-like cavities tilled with a purulent fluid, and supposed to lie 
present chiefly in the subjects of congenital syphilis, is stated by Chiari to be 
a n»t-mortem softening, which opinion Dudgeon’s observations confirm. In 
one case Jacobi found a small gumma. 

XH. INFANTILISM. 

Associated with lodb or perversion of the internal secretions there is a 
remarkable condition known as infantilism, characterized by the persistence of 
the physical features of childhood after the period of pulxirty has passed. 
There is an arrest of development of the sexual organs and an absence of 
the secondary sexual characteristics—namely, the changes in the figure, as seen 
in the adult, the presence of the facial, pubic, and a x il l ary liair, and the 1 aryu - 
goaj ynlnrgrpmftTit with tbo m irrosjvnnfling changes in_the voice. There is usu- 
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coi-iiirwl The following are the most important . 

l^Myxoederriatousinfantilism.—This has already been described under 
cretinism X< Here there is no question that the thyroid ^adequacy » «pon- 

slbl g ^h^Lirain Type of Infantilism.— ' In this variety, thefigure 1S so 
aT Jj at fi T8t SLt it looks like that of a child. When the patie/it is 

stopped however, his°outlines are seen to be those of an adult and not those 
f'SFildhnod The head is proportionately small and the trunk well-formed, 
t to Sdl .»b™/co»P«d to ihe hi,,,. »a ,h« hony prominence, 
and I ho "mo aeles stahd out distinctly. Wo have bolero 

and quite large enough Joi 1 ;j\ y ,'ar the most potent cause 
to ^i!ein^lto“is hereditary syphilis. Alcoholism in the parents and 
consanguinity arc also mentioned. The various causes leading t« "i i 
nlav an important part—insufficient food, chronic poisoning by tobacco lea l, • 
and mercury. Defective arterial development is suggested by some waters * , 

“ ByronT It ram well has described a condition of retarded development asso¬ 
ciated with chronic diarrluca, which he has called pancreatic mfant,tom. 0 « 
patient mimed remarkably in two years under the use ot the pancreatic " 

aPd it is suggested that pancreatic internal secretion was detective. 

3 Ateliosis • Progeria.— Under these terms, signifying continuous youth 
3. Ateliosis rroge described interesting types of 

SU7SS SJffiJSK-sw* «»—!• -<•<**-. 

out any eonnediou with cretini«m, ,ypl„'„. or wmgemtal huait d„o.„t. 
is often more a delay than an arrest of development. 1 ha,sexual form th. 

« To n, Thumb ” variety of dwarf. There is a similar delay in dcvelopmcm 
nntd puberly, when the sexual organs mature and the body becomes set or 

stereotyped as a miniature man or woman. , • 

ExJeriais a remarkable condition in which, with infantilism as shownu 
stature^and proportion, there is premature decay, as shown in the facial appear¬ 
ance attitude loss of hair, muscular and fatty emaciation, and post mortem 
extensive atheroma of arteries and degenerative (senile) changes in the viscera. 
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DISEASES OF THE CIRCULATORY SYSTEM. 


A DISEASES OF TIIE PERICARDIUM. 

I. PERICARDITIS. 

Pericarditis is the result of infective processes, primary or secondary, or 
arises by extension of inflammation from contiguous organs. 

Etiology.— Primary, so-called idiopathic, inflammation is rare; but it lias 
been met with in children without any evidence of rheumatism or of any local 
or general disease. Certain of these cases are tuberculous. 

Pericarditis from injury usually comes under the care of the surgeon in 
connection with the primary wound. The trauma may lie from within, due 
to the passage of a foreign liody—a needle, a pin, or a bone—through tho 
oesophagus—a variety exceedingly common in cows and horses. 

Secondary : (a) Most frequently in connection with rheumatism. The 
percent^ given by different authors ranges from thirty to seventy. In our 
330 cases of rheumatic fever (Johns Hopkins Hospital) pericarditis occurred 
in twenty—practically 6 per cent. The articular trouble may lie slight or, 
indeed, the disease may be associated with acute tonsillitis in rheumatic sub¬ 
jects. Certain of the so-called idiopathic cases have their origin in an acute 
tonsillitis. The pericarditis may precede the arthritis. (6) In septic pro¬ 
cesses; in the acute necrosis of bone and in puerperal fever it is not uncom¬ 
mon. (c) In tuberculosis, in which the disease may be primary or part of a 
general involvement of the serous sacs or associated with extensive pulmonary 
disease, (d) In the fevers. Not infrequent after scarlatina; it is rare in 
Tnftuflfia , smfll UpoY, typhoid fever, and diphtheria. Tn pneumonia it is not 
uncommon, ocenrring in 31 among (j(i5 in my clinic (J. A. Chatard). Post 
mortem there were 184 cases with 29 instances of pericarditis. It is most 
fretjuent in double pneumonia, and in our series with disease of the right side, 
if only one lung was involved. Pericarditis sometimes complicates chorea; it 
was present in 19 of 73 autopsies which I collected; in' only 8 of these was 
arthritis present, (e) Terminal pericarditis. In gout, in chronic Bright’s 
disease —pericardite brightique of the French—in arterio-sclerosis, in scurvy, 
in diabetes, and in chronic illness of all Boris a latent pericarditis is common 
and is usually overlooked. 

(/) By Extension .—In pleuro-pneumonia it forms a serious complication, 
and was present in 5 cases of 100 post mortems (Montreal General Hospital). 
It ia most often met with in the pleuro-pneumonia of children and of 
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alcoholics. With simple pleurisy it is rare. In ulcerative endocarditis, puru¬ 
lent myocarditis, anil in aneurism of the aorta pericarditis is occasional!) 
found. It may also follow extension of the disease from the mediastinal 
glands, the ribs, sternum, vertebra;, and even from the abdominal viscera. Tin- 
ordinary pus cocci, the pneumococcus, and the tubercle bacillus are the chief 
organisms met with in acute pericarditis. 

Pericarditis occurs at all ages. Cases have been reported in the foetus. 
In the new-born it may result from septic infection through tho navel 
' Throughout childhood the incidence of rheumatism and scarlet fever make- 
it a frequent affection, whereas late in life it is most often associated with 
-tuberculosis, Bright’s disease, and gout. Males are somewhat more frequenth 
attacked than females. Climatic and seasonal influences have been mentioned 
by some writers. The so-called epidemics of pericarditis have been outbreak* 
of pneumonia with this as a frequent complication. 

Of 100 consecutive cases at the Boston City Hospital, in SI the exudate 
was dry, in 41 serous, in 4 luemorrhagic, and in 5 purulent. Thirty-four cases 
showed signs of old valvular disease; rheumatism was a factor in 51; pneu¬ 
monia in 18; and in 1 chronic nephritis. Of the 100 cases 13 died (Sears). 

Acute PtuntNOUS Pericarditis. 

This, the most common and benign form, is distinguished by the small 
amount of exudate which coats the surface in a thin layer. 

It may be partial or general. In the mildest grades the membrane looks 
lustreless and roughened, due to the presence of a thin fibrinous sheeting, 
.which can be lifted with the knife, showing beneath an injected or eechymotic 
serosa. As the fibrinous sheeting increases in thickness the constant move¬ 
ment of the adjacent surfaces gives to it sometimes a ridge-like, at others a 
honeycombed appearance. With more abundant fibrinous exudation the mem¬ 
branes present an appearance resembling buttered surfaces which have been 
drawn apart. The fibrin is in long shreds, and the heart presents a curiously 
shaggy appearance—the so-called hairy heart, of old writers —cor villosum. 

In_mild grades the subjacent muscle looks normal, but in the more pro¬ 
longed and severe cases there is myocarditis, and for 2 or 3 mm. beneath the 
visceral layer the muselo presents a pale, turbid appearance. Many of these 
acute eases are tuberculous and the granulations are easily overlooked in a 
superficial examination. 

There is usually a slight amount of fluid entangled in tho meshes of fibrin, 
but there may be very thick exudate without much serous effusion. 

Symptoms. —Simple plastic pericarditis, like simple endocarditis, presents 
as a rule no symptoms, and unless sought for there are no objective 0gns, and 
this is the reason why it is so often overlooked, and why in hospitals the dis¬ 
ease is relatively more common in the post-mortem room than in the wards. 

Pain is a variable symptom, not usually intense, and in this form rareh 
excited by pressure. It is more marked in the carlv stage, and may be 
referred either to the praecordia or to tho region of the xiphoid cartuagc. 
Instances are recorded of pain of an aggravated and most distressing char¬ 
acter resembling angina. Fever is usually present, but it is not always easy 
to say how much depends upon the primary disease, and how much upon the 
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pericarditis. It is as a rufc not high, rarely exceeding 10i..r. In rheumatic 
cases hyperpyrexia has been observed. 

Physical Signs. -Inspection is negative; jxilpalion may reveal the pres¬ 
ence of a distinct fremitus caused by the rubbing of the roughened pericardial 
surfaces. This is usually best marked over the right ventricle. It is not 
always to be felt, even when the friction sound on auscultation is loud and 
clear. Auscultation: The friction sound, due to the movement of the peri¬ 
cardial surfaces upon each other, is one of the most distinctive of physical 
signs. It is double, corresponding to the systole and diastole; but the syn¬ 
chronism with the heart-sounds is not. accurate, and the to-aud-fro murmur 
usually outlasts the time occupied by the first and second sound. In rare 
instances the friction is single; more frequently it appears to be triple in char¬ 
acter -a sort of eanler rln -1 Inn r | be sounds have a peculiar rubbing, grilling 
qualify, characteristic when once recognized, and rarely ..luted by endo¬ 
cardial murmurs. Sometimes instead of grating there is a creaking quality_ 

the bruit de cuir nruf —the new-leather murmur of the French. The peri¬ 
cardial friction appears superficial, very close to the ear, and is usually inten¬ 
sified by pressure with the stethoscope, it is best heard over the right ven¬ 
tricle, the part of the heart, which is most closely in contact with the front, 
of the chest—that is, in the fourth and fifth interspaces and adjacent portions 
of the sternum. There are instances in which the friction is most marked at 
the base, over the aorta, and at the superior relleelion of the pericardium. 
Occasionally it is best heard at the apex. It may be limited and heard over u 
very narrow area, or it, may ho transmitted up and down the sternum. Thera 
arc, however, no definite lines of transmission as in the endocardial murmur. 
An important point is the variability of the sounds, hofh in [Hisition and 
quality; they may be hoard at one visit and not at another. The maximum 
of intensity will he found to vary with position. Friction may he present 
with a thin, almost imperceptible, layer of exudate; on the other hand it may 
not be present with a thick, buttery layer. The rub may be entirely obscured 
by the loud bronchial rides in pneumonia, in which disease pericarditis is not 
recognized clinically in more than half the eases, only l.'S in :il cases in my 
series. 

Diagnosis. —There is rarely any difficulty in determining the presence of 
a dry pericarditis, for the friction sounds are distinctive. The double murmur 
of aortic incorapetency may simulate closely the to-and-fro pericardial nils. 

I recall several instances in which this mistake was made. The constant char- 
acter-of the aortic murmur, the direction of transmission, the phenomena in 
the arteries, and the associated conditions of the disease should be sufficient to 
prevent this error. 

I have never known an instance in which pericarditis was mistaken for 
acute endocarditis, though writers refer to such, and give the differential diag¬ 
nosis in the two affections which so often occur together in children. The 
only possible mistake could be made in those rare instance-, of single soft, 
systolic, pericardial friction. 

Bleuro-pericardial friction is very common, and ruav be ns-ociatod with 
endo-pericarditis, particularly in ca-cs of plcuru-pnciimoniu. It is frequent, 
too, in tuberculosis. It is best heard over the left border of the heart, and is 
much affected by the respiratory movement. Holding the breath or taking 
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a deep inspiration may annihilate it. The rhythm is not the simple to-and- 
fro diastolic and systolic, but the respiratory rhythm is superadde^ usual I \ 
intensifying the murmur during expiration and lessening it on inspiration. 
In tuberculosis of the lungs there are instances in which, with the friction, 
a loud systolic click is heard, due to the compression of a thin layer of lung 
and the expulsion of a bubble of air from a small softening focus or from a 
bronchus. 

And, lastly, it is not very uncommon, in the region of the apex beat, 
to hear a scries of fine crepitant sounds, systolic in time, often very dis¬ 
tinct, suggestive of pericardial adhesions, but heard too frequently for this 
cause. 

Course and Termination. —Simple fibrinous pericarditis never kills, but 
it occurs so often in connection with serious affections that we have frequent 
opportunities to see all stages of its progress. In the majority of cases the 
inflammation subsides and the thin fibrinous laminae gradually become con¬ 
verted into connective tissuo, which unites the pericardial leaves firmly to¬ 
gether. A very thin layer may “ clear ” without leaving adhesions. In other 
instances the inflammation progresses, with increase of the exudation, and the 
condition is changed from a “ dry ” to a “ moist ” pericarditis, or the peri¬ 
carditis with effusion. 

In-a few instances—probably always tuberculous—the simple plastic peri¬ 
carditis becomes chronic, and great thickening of both visceral and parietal 
layers is gradually induced. 

Pkrioabditis with Effusion. 

t Commonly a direct sequence of the dry or plastic pericarditis, of which 
it is sometimes called the second stage, this form is found most frequently in 
association with acute rheumatism, tuberculosis, and septicaemia, and sets in 
usually with the symptoms above described, namely, prsecordial pain, with 
slight jever or a distinct chill. 

In children the disease may, like pleurisy, come on without local symp¬ 
toms, and, after a week or two of failing health, slight fever, shortness of 
breath, and increasing pallor, the physician may find, to his astonishment, 
signs of most extensive pericardial effusion. These latent cases are often 
tuberculous. W. Ewart has called special attention to latent and ephemeral 
pericardial effusions, which he think's are often of short duration and of 
moderate siie, with an absence of the painful features of pericarditis. The 
effusion may be sero-fibrinous, htemorrhagie, or purulent. The amount varies 
from 200 or 300 ce. to 2 litres. < In the cases of sero-fibrinous exudation the 
pericardial membranes are covered with thic k, creamy fibrin, which may be 
in ri dges or honeycombed, or may present long, villous extensions. The 
parietal layer'may be several millimetres.in..thickness and may form a firm, 
leathei^ membrane. Thejnemorrhagic exudation is usually associated with 
tuberculous, or with cancerous pericarditis, or with the disease in the aged. 
The lymph is less abundant, but both surfaces are injected and often show 
numerous hemorrhages. Thick, curdy masses of lymph are usually found in 
the dependent part of the sac..' 1 In the purulent effusion the fluid has a creamy 
consistency, particularly in tuberculosis. In many cases the effusion is really 
aero-purulent, a thin, turbid exudation containing flocculi of fibrin. 
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Thu pericardial layers are greatly thickened and covered with liln in. When 
the fluid is pus, they present a grayish, rough, granular surface. Sometimes 
there are distinct erosions on the visceral membrane. The heart muscle in 
these eases becomes involved to a greater or less extent, and on section, the 
tissue, for a depth of from 2 to :i mm„ is pah' and turbid, and shows evi¬ 
dence of fatty and granular change. Endocarditis coexists frequently, but 
rarely results from the extension of the intlnmmalion through the wall of 
the heart. 

Symptoms,— Even with copious effusion the onset and course mav be so 
insidious that no suspicion of the true nature of the disease is aroused. 

As in the simple pericarditis,' pain may be present, cither sharp and stub¬ 
bing or as a sense of distress and discomfort in the cardiac region. It is more 
frequent with effusion than in the plastic form. Pressure at the lower end of 
the sternum usually aggravates it. Dyspiuva is a common and important 
symptom, one which, perhaps, more than any other, excites suspicion of grave 
disorder and leads to careful examination of heart and lungs. The patient is 
restless, lies upon the left side or, as the effusion increases, sits up in lied. 
Associated with the dyspmea is in many cases u peculiarly dusky, anxious 
countenance. . The pulse is rapid, small, sometimes irregular, and may present 
the characters known as pulsus paradoxus, in which during each inspiration 
the pulse-beat becomes very weak or is lost. These symptoms are due, in great, 
part, to the direct mechanical effect of the fluid within the pericardium which 
embarrasses the heart’s action. Other-pressure effects are distention of the 
veins of the neck, dysphagia, which may lie a marked symptom, and irritativo 
cough from compression of the trachea. Aphonia is not uncommon, owing 
to compression or irritation of the recurrent laryngeal as it winds round thp 
aorta. Another important pressure effect is exercised upon the left lung. In 
massive effusion the pericardial sac occupies such a largo portion of the antero¬ 
lateral region of the left side that the condition has frequently been mistaken 
for pleurisy. Even in moderate grades the left lung is somewhat compressed, 
an additional element in the production of the dyspncca. 

Great restlessness,'insomnia, and in the later stages loW delirium and coma 
are symptoms in the more severe cases. Delirium and marked cerebral symp¬ 
toms are associated with the hyperpyrexia of rheumatic eases, but apart from 
the ordinary delirium there may l>e peculiar mental symptoms. The patient 
may become? melancholic and show suicidal tendencies. In other cases the 
condition resembles closely delirium tremens. Hibson, who has specially de¬ 
scribed this condition, states that the majority of such cases recover. Chorea 
may also occur, as was pointed out by Bright. Epilepsy is a rare complication 
which has occurred during paracentesis. 

Plii'sxcAL Signs. — Inspection .—In children the/ pnecordia bulges and 
with copious exudation the antero-latcral region of the left chest becomes 
enlarged. A wavyjimpulse may lie seen in the third and fourth intersjtfcees^or 
there may be no impulse visible. The intercostal spaces bulge somewhat and 
there may be marked oedema of the wall. The epigastrium may be^ more 
proqjinent.' Perforation externally through a space is very rare. Owing to 
the compression of the lung, the expansion of the left side is greatly dimin¬ 
ished. Tim diaphragm and left lobe of the liver may be pushed down and may 
produce a distinct prominence in the epigastric region. 
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Pu! pillion .—A gradual diminution and final obliteration of the cardiac 
shock is a striking feature in progressive effusion. The position of the apex 
beat is not constant. Jn large effusions it is usually not felt. In children as 
the fluid collects 'the pulsation may be best seen in the fourth space, but this 
may not be the apex itself. Ewart maintains that the position of the apex 
b gat is unaltered, or even ilgprpssed. The pericardial friction may lessen with 
thecTfusion, though it often persists at the base when no longer palpable over 
the right ■ventricle, or may be felt in the ereet and not in the recumbent pos¬ 
ture. Fluctuation can rarely, if ever, be detected. 

Percussion gives most important indications. The gradual distention of 
the pericardial sac pushes aside the margins of the lungs so that a large area 
comes in contact with the chest wall and gives a greatly increased percussion 
dillness. The form of this dulness is irregularly pear-shaped; the base or 
broad surface directed downward and the stem or apex directed upward toward 
the manubrium. A valuable sign, to winch Rotch called attention, is the 
absence of resonance in flic fifth right intercostal space—the cardio-hepatic 
angle, in the left infrascapular area there may be a patch of dimifiisK^reso- 
nonce or even flatness ( Ewar t). 

A nscullaUon .—The friction sound heard in the early stages may dis¬ 
appear when the effusion is copious, but often persists at the base or at the 
limited area of the apex. It may be audible in the erect and not in the recum¬ 
bent posture. With the absorption of the fluid the friction returns. One of 
the most important signs is the gradual weakening of the heart-sounds, which 
with fhe increase in the effusion may become so unfilled and indistinct as to 
be scarcely audible. 'Phe heart’s action is usually increased and the rhythm 
disturbed. Occasionally a systolic endocardial murmur is heard. Early and 
persistent accentuation of the pulmonary second sound may be present 
(Warthin). 

Important accessory signs in large effusion are due to pressure on the left 
lung. The nntero-luteral margin of the lower lobe is pushed aside and in 
some instances compressed, so that percussion in the axillary region, in and 
just below the transverse nipple line, gives a mortified percussion note, usually 
a flat tympany. Variations in the position of the patient may change mate¬ 
rially this modified percussion area, over which on auscultation there is either 
feeble or tubular breathing. 

Course. —Cases \arv extremely in the rapidity with which the effusion 
takes place. In every instance, when a p erica rdial friction murmur has been 
detected, t he, practitioner should first outline with care—using the aniline pen¬ 
cil or nitrate of silver—the upper and lateral limits of cardiac dulness, secpndly 
mark the position of the apex beat, and thirdly note the intensity of the heart- 
sounds. In many instances the exudation is slight in amount, reaches a 
maximum within forty-eight hours, and then gradually subsides. In other 
instances the accumulation is more gradual and progressive, increasing for 
several weeks. To such cases the term chronic has been applied. The rapidity 
with which a sero-fibrinous effusion may be absorbed is surprising. The possi¬ 
bility of the absorption of a purulent exudate is shown by the cases in which 
the pericardium contains semi-solid grayish masses in all stages of calcifica¬ 
tion. With sero-fibrinous effusion, if moderate in amount, recovery is the 
rule, with inevitable union, however, of the pericardial layers. In some of the 
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septic cases there is a rapid formation of pus and a fatal rosnli mav follow in 
throe or four days. More commonly, when death occurs with largo effusion, it 
it not until the second or third week and takes place h\ gradual asthenia. 

Prognosis. —In the scro-fibrinous elfusions the outlook isgood. and a largo 
majority of all the rheumatic cases recover. Tlu> purulent effusions are. of 
course, more dangerous; the septic cases are usually fatal, and jecoxery is rare 
in the slow, insidious tuberculous forms. 

Diagnosis. —Probably no serious disease is so frequently overlooked by the 
practitioner. Post-mortem experience shows how often perieurdilis is not 
recognized, or goes on to resolution and adhesion without attracting notice. 
In a case of rheumatism, watched from the outset, with the attention directed 
daily to the heart, it is one of the simplest of diseases to diagnose; lint when 
one is called to a case for the first time and linds perhaps an increased area 
of pnecordial dulncss. it is often very hard to determine with certainty whether 
or not effusion is present. 

The difficulty usually lies in distinguishing between dilatation of the heart 
and pericardial effusion. Although the differential signs are simple enough 
on paper, it is notoriously difficult in certain cases, particularly in stout per¬ 
sons, to say which of the conditions exists. The points which deserve atten¬ 
tion arc: 

(а) The character of the impulse, which in dilatation, particularly in 
thin-chested people, is commonly visible and wavy. 

(б) The shock of the cardiac sounds is more distinctly palpable in dila¬ 
tation. 

(c) The area of dulncss in dilatation rarely lias a triangular form; nor 
docs it, except in cases of mitral stenosis, reach so high along the left sternal 
margin or so low in the fifth and sixth interspaces without ri.sihlr, or putpnhle 
inipuhe. An upper limit of dulncss shifting with change of position sjieakh 
strongly for effusion. 

(d) In dilatation the heart-sounds arc clearer, often sharp, valvular, or 
fee till in character; gallop rhythm is common, whereas in effusion the sounds 
are distant and muffled. 

(e) Rarely in dilatation is the distention sufficient, to compress the lung 
and produce the tympanitic note in the axillary region. 

The number of excellent observers who have acknowledged that they have 
failed sometimes to discriminate between these two conditions, and who have 
indeed performed paracentesis iordix instead of paracentesis pericardii, is per¬ 
haps the best comment on the difficulties. 

Massive (1| to 2 litre) exudations have been confounded with a pleural 
effusion. On more than one occasion the pericardium has been tapped under 
the impression that the exudate was pleuritic.' The fiat, tympany in the infra- 
scapular region, the absence of well-defined movable dulncss. and the feeble, 
muffled sounds are indicative points. Followed from dav to day there is rarely 
much difficulty, but it is different when a patient si'en for the first time pre¬ 
sents a large area of dulncss in the antero-Iateral region of the left chest, and 
there is no to-and-fro pericardial friction murmur. Many of the cases have 
been regarded as encapsulated pleural effusions. 

A special difficulty exists in recognizing the large exudate in pneumonia. 
The effusion may be very much larger than the signs indicate, and the involve- 
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nent of the adjacent lung and pleura is confusing. In at least three eases 
n our series we should have tapped the sac; post mortem the effusion was more 
than a litre. 

The nature of the fluid can not positively be determined without aspira¬ 
tion; but a fairly accurate opinion can be formed from the nature of the 
primary disease and the general condition of the patient. In rheumatic caw. 
the exudation is usually scro-fibrinous; in septic and tuberculous cases it n 
often purulent from the outset; in senile, nephritic, and tuberculous cases the 
exudate may be lumnorrhagic. 

Treatment. —The patient should have'absolute quiet, mentally and bodih, 
so as to reduce to a minimum the heart’s action. Drugs given for this pur¬ 
pose, such as aconite or digitalis, are of doubtful utility.’ local bloodletting 
by cupping or leeches is certainly advantageous in robust subjects, particularly 
in the cases of extension in pleuro-pnoumonia, \ The ice-bag is of great value. 
It may be applied to the pnecordia at first for an hour or more at a time, 
and then continuously, it reduces the frequency of the heart’s action mid 
seems to retard the progress of an effusion. Blisters are not indicated in the 
early stage. 

When effusion is present, the following measures to promote absorption 
may be adopted: .Blisters to the prsecordia, a practice not so much in vogue 
now as formerly. It is surprising, however, in some instances, how quickly 
an effusion will subside on their application. Purges and iodide of potassium 
are of doubtful utility. The diet should be light, dry, and nutritious. The 
action of the kidneys may be promoted by the infusion of digitalis and potas¬ 
sium acetate. 

r With an effusion, so soon as signs of serious impairment of the heart occur, 
as indicated by dyspnoea, small rapid pulse, dusky, anxious countenance, 
paracentesis, or incision of the pericardium, should be performed. With the 
scro-fibrinous exudate, such as commonly occurs after rheumatism, aspiration 
is sufficient; but when the exudate is purulent, tjie pericardium should lie 
freely incised and freely drained. The puncture may be made in the fourth 
or fifth interspace, in or outside the nipple line. In large effusions the peri¬ 
cardium can be readily reached without danger by thrusting the needle upward 
and backward close to the costal margin in the left costo-xiphoid angle. The 
results of paracentesis of the pericardium have so far not been satisfactory- 
^jRfith an earlier operation in many instances and a more radical one in others 
■‘—incision and free drainage, not aspiration, when the fluid is purulent— 
the percentage of recoveries will be greatly increased. Hepeated tapping may 
be needed. One case of tuberculous effusion, tapped three times, recovered 
completely and was alive three years afterward. 

Chronic Adhesive Pebicabmtis (Adherent Pericardium). 

The remote prognosis in pericarditis is very variable. A large majority of 
these cases get well and have no further trouble, but in young persons serious 
results sometimes follow adhesions and thickening of the layers. As Scquirn 
has pointed oitt, the danger is here directly in proportion to the amount of dila¬ 
tation and weakening of the pericardium in consequence of the inflammation. 
The loss of the firm support afforded to the heart by the rigid fiHrmia has 



DISEASES OF THE PERICARDIUM. 783 

in which it is enclosed, is the important factor. There arc two groups of 
cases of adherent pericardium: 

(а) Simple adhesion of the peri- and epieardial layers, a common sequence 
of pericarditis, met with post mortem as an accidental lesion. It is not 
necessarily associated with disturbance in the function of the heart, which in 
a large proportion of the cases is neither dilated nor hypertrophied. 

(б) Adherent pericardium with chronic mediustinitia and union of the 
outer layer of the pericardium to the pleura and to the chest walls. This 
constitutes one of the most serious forms of cardiac disease, particularly in 
early life, and may lead to an extreme grade of hy|iertrophy and dilatation of 
the heart. The peritoneum may be involved with perihepatitis, cirrhosis, and 
ascites (Pick's disease). 

Symptoms. —The symptoms of adherent jierieardiiim are those of hyper¬ 
trophy and dilatation of the heart, and later of cardiac insiiflieieney. U. 1). 
Head in a careful study of 5!) cases divides them into a small silent group 
with no symptoms, a larger group with all the features of cardiac disease, and 
a third group, comprising 11 cases in his series in which the features were 
hepatic. 

Diagnosis. — The following are important points in the diagnosis: Inxpec- 
iiun. —A majority of the signs of value come under this heading, («) The 
praicordia is prominent and there may lie marked asymmetry, owing to the enor¬ 
mous enlargement of the heart, (ft) The extent of the cardiac impulse is greatly 
increased, and may sometimes be seen from the third to the sixth interspaces, 
and in extreme eases from the right parasternal line to outside the left nipple, 
(c) The character of the cardiac impulse. It is undulatory, wavy, and in 
the apex region there is marked systolic retraction. (</) Diaphragm phe-, 
nornena. J. F. 11. Broadbent has called attention to a very valuable sign in 
adherent pericardium. When the heart is adherent over a large area of the dia¬ 
phragm there is with each pulsation a systolic tug, which may be communicated 
through the diaphragm to the points of its attachment on the wall, causing a 
visible retraction. This has long been recognized in the region of the seventh 
or ei gh th rib in the left parasternal line, but Dr. Broadlient called attention 
to the fact that it was frequently best seen on the left side behind, between 
the eleventh-and twelfth ribs. This is a very valuable anil quite common sign, 
and may sometimes be very localized. One difficulty is that, as A. \V. Tullant 
has pointed out, it may occur in thin-chested persons with great hypertrophy^ 
of the heart. Sir William Broadlient calls attention also to the fact that owing 
to the attachment of the heart to the central tendon of the diaphragm this 
part does not descend with inspiration, during which act there is not the visible 
movement in the epigastrium, (e) Diastolic collapse of the cervical veins, the 
so-called Friedreich’s sign. This is not of much moment. 

Efllpaliun. —The apex beat is fixed, and turning the patient on the left side 
does not alter its position. This I have found, however, somewhat uncertain. 
On placing the hand over the heart there is fejt a diastolic shock or rebound, 
which some have regarded as the most reliable of all signs of adlierent peri¬ 
cardium. 

Eexamion .—The area of cardiac dulness is usually much increased. In 
a majority of instances there are adhesions between the pleura and the peri¬ 
cardium, and the limit of cardiac dulness above and to the left may be fixed 
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awl is uninfluenced by deep inspiration. This, too, is an. uncertain sign, inas¬ 
much as there tnay lie nlose adhesions between the pleura and the pericardium 
and between the pleura and the chest wall, which at the same time allow a 
very considerable degree of mobility to the edge of the lung. 

Auscultation .—The phenomena are variable and uncertain. In the cases 
in children with a history of rheumatism, endocarditis has usually been pres¬ 
ent. Even in the absence of chronic endocarditis, when the dilatation reaches 
a certain grade there are murmurs of relative insufficiency, which, as in one 
case I have recorded, may be present not only at the mitral but also at the tri¬ 
cuspid and pulmonary orifices. f [’]ipri— F-’ihirr has called attention to the 
fact that there may be a we ll-mari ne^ gresvstolie murmur in connection with 
adherent pericardium. Occasionally the layers of the pericardium are united 
in places by strong fibrous bands, 5-7 mm. long by 3-5 mm. wide. In one 
such case Drasche heard a remarkable whirring, systolic murmur with a twang¬ 
ing quality. 

The pulsusjmradoxus, in which during inspiration the pulse-wave is small 
and feeble, is sometimes present, but it is not a diagnostic sign of either simple 
pericardial adhesion or of the cicatricial inediastino-pericarditis. 

Chronic adhesive pericarditis and mediastinitis may be associated with 
proliferative peritonitis, perihepatitis, and perisplenitis—the polyserositis, sim¬ 
ple or tuberculous—in which condition ascites may recur for months, or even 
for years. t 

Cardiolysis, Braner's operation, has been proposed for this condition and 
has been helpful in a few eases. Four or five centimetres of the fourth, fifth, 
and sixth left ribs with a couple of centimetres of the corresponding cartilages 
.are resected, by which means the heart’s action is less embarrassed. It is a 
justifiable procedure in selected eases—in, for example, a child with a very 
large, tumultuously acting heart, with much bulging of the chest. 

n. OTHER AFFECTIONS OF THE PERICARDIUM. 

(1) Hydroperioardium.—The pericardial sac contains post mortem a few 
cubic centimetres of dear, citron-colored fluid. In connection with general 
dropsy, due’ to kidney or heart disease, more commonly the former, the 
effusion may be excessive, adding to the embarrassment of the heart and the 

Sjlungs, particularly when the pleural cavities arc the seat of similar transuda¬ 
tion. There are rare instances in which effusion into the pericardium occurs 
after scadetjever with few, if any, other dropsical symptoms. Hydropericar¬ 
dium is frequently overlooked. 

In rare cases the scrum has a milky character—chylopericardium. 

(2) Htemopericardium.—This condition is met with in aneurism of the 
first part of the aorta, of the cardiac wall, or of the coronary arteries, and in 
rupture and wounds of the heart. Death usually follows before there is time, 
for the production of symptoms other than those of rapid heart-failure due to 
compression. In rupture of the heart the patient may live for many hours or 

’Seven days with symptoms of progressive heart-failure, dyspnoea, and the 
physical signs of effusion. 

In the pericarditis of tuberculosis, of cancer, of Bright’s disease, and of 
old people, the inflammatory exudate is often blood-stained. 



DISEASES OF THE HEART. 


785 


(3) Pn?gjftopexicardnim.—This is an excessively taro ooialition. «f which 
Walter James was able to collect in 190,1 only 118 cases. I ha\e met with hut 
one instance, from rupture of a cancer of the stomach. Perforation of the sac 
occurred in all but 5, in which the gas bacillus was the possible cause, as in 
Nicholl’s case at the Royal Victoria Hospital, Montreal, this organism was iso¬ 
lated. Seven cases were duo to perforation of the (esophagus uiuh eight, to pene¬ 
trating . wounds from without. Tho physical signs are most characteristic. 
A tympany replaces the normal pericardial flatness. On auscultation there is 
a splashing, gurgling, churning sound, called by the French bruit tie moulin. 
This was described in 19 of the cases collected by James. Of the 38 cases, 2li 
died. 

(4) Calcified Pericardium. —This remarkable condition may follow peri¬ 
carditis, particularly tho suppurative and tul>erculous forms; occasionally it 
extends from the calcified valves. It may lie partial or complete. Of 59 cases 
collected by A. E. Jones, in 38 there were no cardiac symptoms. Adherent 
pericardium was diagnosed in one case. Jones’s careful study shows that tho 
condition is usually latent and unrecognized. 


B. DISEASES OE THE HEART. 

I. ENDOCARDITIS. 

Inflammation of the lining membrane of the heart is usually confined to 
the valves, so that the term is practically synonymous with valvular endo¬ 
carditis. It occurs in two forms— acute, characterized by the presence of 
vegetations with loss of continuity or of substance in the valve tissues; chronic, 
a slow sclerotic change, resulting in thickening, puckering, and deformity. 

A ^ Acute Endocarditis. 

This occurs in rate instances aa a primary, independent affection; but 
in the great majority of cases it is an accident in various infective processes, 
so that in reality the disease does not constitute an etiological entity. 

For convenience of description we speak of a simple or benign, and a 
malignant, ulcerative, or infective endocarditis, between which, however, there 
is no essential anatomical difference, as all gradations can be traced, and they 
represent but different degrees of intensity of the same process. 

Etiology. —Sim-LE Endocarditis does not constitute a disease of itself, 
but is invariably found with some other affection. In 330 cases of rheumatic 
fever at the Johns Hopkins Hospital there were 110 cases of endocarditis. 
Rouillaud first emphasized the frequency of the association of simple endo¬ 
carditis with rheumatic fever. Before him, however, the association had lieen 
noticed. Possibly it is nothing in the disease itself, but simply an altered 
state of the fluid media—a reduction perhaps of the lethal influences which 
they normally exert—permitting the invasion of the blood by certain mier <0 
organisms. Tonsillitis, which in some forms is regarded as a rheumatic auc¬ 
tion, may be c omplicated with endocardi tis. Of the specific diseases of child¬ 
hood it if. not unco mmon in scarlet ifever, while it is rare in measles and 
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chicken-pox.'* In diphtheria simple endocarditis is rare. *Jn small-pox it is not 
common. 4 In typhoid fever it occurred six times among 1,500 Goa's. 

> In pneumonia Iioth simple and ..malignant endocarditis a re comm on. In 
100 autopsies in this disease made at the Montreal General Hospital there were 
5 instances of the former. Among 61 cases of endocarditis studied bacterio- 
logieally in Welch's laboratory, pneumococci were found in.Jill (Marshall). 
Of 517 fpta|, eases of acute endocarditis, lj.5 were in connection with pneu¬ 
monia—22.5 per cent (E. F. Wells). Acute endocarditis is by no means rare 
in phthisis. I found it in 12 cases in 21G post mortems. 

^ In chorea simple warty vegetations are found on the valves in a large 
majority of all fatal cases, ujl 02, of 13 cases collected by me. There is.no 
disease in which, post mortem, acute endocarditis has been so frequently found. 
And, lastly, simple endocarditis is met with in diseases associated with loss 
of flesh and progressive debility, as cancer, and such disorders as gout, dia¬ 
betes, and Bright’s disease. 

A very common form is that which occurs on the sclerotic valves in old 
heart-disease—the so-called recurring endocarditis. 

Malignant ou infective endocaiiditis is met with: (a) As a primary 
disease of the lining membrane of the heart or of its valves. 

(6) As a secondary affection in acute rheumatism, pneumonia, in various 
specific fevers, in septic processes of all sorts, and most..frequently of all as 
an. infection on old sclerotic valves. In a majority of all cases it is a local 
process in an acute infection. Congenital lesions are very prone to the severer 
types of endocarditis, particularly affections of the orifice of the pulmonary 
artery and the margins of the imperfect ventricular septum (C. Robinson). 
c The existence of a primary endocarditis has been doubted; but there 
are instances in which persons previously in good health, without any history of 
affections with which endocarditis is usually associated, have been attacked 
with symptoms resembling severe typhus or typhoid. In one case which I saw, 
death occurred on the sixth day and no lesions were found other than those of 
malignant, endocarditis. 

The simple endocarditis of rheumatic fever or of chorea rarely progresses 
into the malignant form. In only 24 of 209 cases the symptoms of severe endo¬ 
carditis arose in the progress of acute or subacute rheumatism. Of all acute 
diseases complicated with severe endocarditis pneumonia, probably heads the 
list. Gonorrhoea is a much more common cause than has been supposed. 
There have been at least ten instances in my wards. 

The affection may complicate erysipelas, septiaemia (from whatever cause), 
and puerperal fever. Malignant endocarditis is very rare in tuberculosis, 
typhoid fever, and diphtheria. 

It has been stated by many writers that endocarditis occurs in malaria. 
With the unusual facilities for the study of this disease which I have bad in the 
pgsLaixteen-years Lliave not yet met with an instance. In dysentery, in small¬ 
pox, and in scarlet fever, with which simple endocarditis is not infrequently 
complicated, the malignant form is extremely rare. 

Morbid Anatomy of Simple and Malignant Endocarditis. — S imple end o- 
oahditi8 kjJmracterized by the presence on the valves or on the lining mem¬ 
brane of the chambers of minute veg etations, ranging from.Oft.4.Jnm. in 
diameter, with an irregular and fissured surface, giving t*> them n ypyty or 



DISEASES OF THE HEART. 


787 


verrucose appearance. Often these little cauliflower-like excrescences are 
attached by very narrow pedicles. They are more common on (he left side of 
the heart than the right, and occur on (lie mitral more often I linn* on the aoriic 
valves. The vegetations are upon,the line of elosure of the valves—i. e., on the 
auricular face of the aurieulo-ventricular valves, a little distance from the 
margin, and on the ventricular side of the sigmoid valves, festooned on either 
half of the valve from the corpus Arantii, It is rare to ms- any swelling or 
macroscopic evidence of infiltration of the endocardium in the neighborhood 
of even the smallest of the granulations, or of redness, indicative of distention 
of the vessels, even when they occur upon valves already the seat of sclerotic 
changes, in which capillary vessels extend to the edges. With time tin- vegeta¬ 
tions may increase greatly in size, hut in what may he called simple endo¬ 
carditis the size rarely exceeds that mentioned above. 

The earliest vegetations consist, of elements derived from the blood, and 
are composed of blood platelets, leucocytes, and fibrin in varying proportions. 
At a later stage they appear as small outgrowths of connective tissue. The 
transition of one form into the other can often he followed. The process con¬ 
sists of a proliferation of the endothelial cells and the cells of the suliendo- 
thelial layer which gradually invade the fresh vegetation, and ultimately 
entirely replace it. The blood-cells and fibrin undergo disintegration and 
gradually they are removed. The whole process has received the name of 
“organization.” Even when the vegetation has been entirely converted into 
connective tissue it is often found at autopsy to la- capped with a thin layer 
of fibrin and leucocytes. 

Micro-organisms are generally, even if not invariably, found associated 
with the vegetations. They tend to lie entangled in tin* granular and fiiirillafnl 
fibrin or in the older ones to cap tfie apices. 

tjhJBSEQLiENT Changes. —(1) The vegetal ions may become organized and 
the valve restored to a normal stale (?). The process may extend, and a 
simple may become an ulcerative endocarditis. (:i) The vegetations may lx? 
broken off and carried in the circulation to distant parts, ( I) The vegeta¬ 
tions become organized and disappear, but they initiate a nutritive change 
in the valve tissue which ultimately leads to sclerosis, thickening, and de¬ 
formity. The danger in any ease of simple endocarditis is not immediate, 
but remote, and consists in this perversion of (he normal processes of nutri¬ 
tion which results in sclerosis of the valves. 

A gradual transition from the simple to a more severe affection, to which 
the name malignant on ulcerative endocarditis has been given, may bo 
traced. Practically in cveiy case of ulcerative endocarditis vegetal ions are 
present. In this form the loss of substance in the valve is more pronounced, 
the deposition—thrombus formation—from the blood is more extensive, and 
the,micro-organisms are present in greater number and'offen show increased 
virulence. Ulcerative endocarditis is often found in connection with heart 
valves already the seat of chronic proliferative and sclerotic changes. 

In this form there is much loss of substance, which may In- superficial and 
limited to the endocardium, or. what is more common, it involve-, di-npcr struc¬ 
tures, and not very infrequently leads to perforation of a valve, the septum, 
or even of the heart itself. 

Upon microscopical examination the affected valve shows ne ernsia, with 
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more or less loss of substance; the tissue is devoid of preserved nuclei and 
presents a coagulated appearance. Upon it a mixture of blood platelets, fibrin 
—granular or fibrillatcd—and leucocytes enclosing masses of micro-organisms 
arc met with. The subjacent tissue often shows sclerotic thickening and 
always infiltration with exuded colls. 

Pabts Affected. —The following figures, taken from my Goulstonian lec¬ 
tures, give an approximate estimate of the frequency with which in 209 cases 
different parts of the heart were affected in malignant endocarditis: Aortic 
and mitral valves together, in 41; aortic valves alone, in 53; mitral valves 
alone, in 77; tricuspid in 19; the pulmonary valves in 15; and the heart walls 
in 33. In 9 instances the right heart alone was involved, in most cases the 
auriculo-ventricular valves. 

Mural .endocarditis is seen most often at the upper part of the septum 
of tjiO..]oft..ventricle- in.order is the endocarditis of the left auricle on 

the postcro-cxtemal wall. The vegetations may extend, as in a .case in'my 
wards, along the intima of the pulmonary artery into the hi him of the long. 
A common result of the ulceration is the production of valvular aneurism. 
In three-fourths of the cases the affected valves present old sclerotic changes. 
The process may extend to the aorta, producing, as in one of my cases, exten¬ 
sive endarteritis with multiple acute aneurisms. 

Associated Lesions. —The associated changes are those of the primary 
disease, those due to embolism, and the changes in the myocardium. In the 
endocarditis of septic processes there is th<f local lesion—an acute necrosis, a 
suppurative wound, or puerperal disease. In many cases the lesions are those 
of pneumonia, rheumatism, or other febrile processes. 

• The changes due to embolism constitute the most striking features, but it 
is remarkable that in some instances, even with endocarditis of a markedly 
ulcerative character, there may be no trace of embolic processes. The infarcts 
may be few in number—only one or two, perhaps, in the spleen or kidney— 
or they may exist in hundreds throughout the various parts of the body. They 
may present the ordinary appearance of rgd or white infarcts of a suppurative 
character. They arc most common in the spleen and kidneys, though they may 
Iks numerous in the brain, and in many cases are very abundant in the intes¬ 
tines. In right-sided endocarditis there may be infarcts in the lungs. In 
many of the cases there are innumerable miliary abscesses. Acute suppurative 
meningitis was met with in 5 of 23 of the Montreal cases, and in over 10 per 
cent of the 209 cases analyzed in the literature. Acute suppurative parotitis 
also may occur. And, lastly, as Romberg has pointed out, the oft .accompanying 
myocarditis plays an important role. The valvular insufficiency in an aculc 
endocarditis is probably not due to the row of little vegetations, hut to the 
associated myocarditis, which interferes with the proper closure of the, orifice. 

Bacteriology. —No distinction in the micro-organisms found in the two 
forms of endocarditis can be made. In both the pyogenic cocci—strepto¬ 
cocci, staphylococci, pneumococci, and gonococci—are the most frequent bac¬ 
teria met with. More rarely, especially in the simple vegetative endocarditi-. 
the bacilli of tuberculosis, typhoid fever, and anthrax have been encountered 
The bacillus coli communis has also been found, and Howard has described 
a case of malignant endocarditi%due to an attenuated form of thadiphtheru 
bacillus. Marshall in 61 cases found the pneumococci in 21, streptococci alone 
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or with other bacteria in 2(>, staphylococcus pyogenes aureus in I'*. Combined 
infections are not uncommon. 

As a rule^no organisms are found in the simple endocarditis in many 
chronic diseases, as carcinoma, tuberculosis, nephritis, etc. They may have 
been preseutaiid. died out, or the lesions may be caused by the toxins. 

Symptoms. —-Neither the clinical course nor the physical signs of uixiri.K 
i:vnoc.vunmq urn in tiny respect characteristic. The great majority of the 
cases are latent and there is no indication whatever of cardiac mischief. 
Kxperience has taught us that endocarditis is frequently found post mortem 
in persons in whom it was not suspected during life. There are certain fea¬ 
tures. however, by which its presence is indicated with a degree of probability. 
The patient, as a rule, does not complain of any pain or cardiac distress. In 
a case-of acute rheumatism, for example, the symptoms to excite suspicion 
would be increased rapidity of the heart’s action, perhaps slight irregularity, 
and an increase in the fever, without aggravation of the joint, trouble. Rows of 
tiny vegetations on the mitral or on the aortic segments sixmii a trilling matter 
to excite fever, and it is dillieult in the endocarditis of febrile processes to say 
definitely in every instance that an increase in the fever depends ii|sm this 
complication; but a study of the recurring endocarditis—which is of the warty 
variety, consisting of minute heads on old sclerotic valves—shows that the 
process may be associates!, for days or weeks at a time, with slight, fever ranging 
from 100° to 10‘1J°. Palpitation puny |>e a marked feature and is a symptom 
upon which certain authors lay great stress. 

The diagnosis of the condition rests u|k>ii physical signs, which are 
notoriously uncertain. - The presence of a murmur at one or other of the car¬ 
diac areas in a case of fever is often taken as proof of the existence of endo¬ 
carditis—a common mistake which has arisen from the fact, that the bruit 
tie souffle or bellows murmur is common to it and to a number of other con¬ 
ditions. At first there may be only a slight roughening of the first sound, 
which may gradually increase to a distinct murmur. The apex systolic bruit 
is probably more often the result of a myocarditis. It, may not be present in 
the endocarditis of such chronic maladies as tulieroulosis and carcinoma, since 
in them the muscle involvement is less common (lvrehl)., Reduplication and 
accentuation of the pulmonic second sound are frequently present. 

It is difficult to give a satisfactory clinical picture of {1AXW-NANX kniki- 
Q AJtDlT is because the modes of onset are so varied and the symptoms so diverse. 
Arising in the course of some other disease,!there may be simply an intensifica¬ 
tion of the fever or a change in its character. In a majority of the cases there 
are present certain general features, such asdrregular pyrexia, sweating, delir¬ 
ium, and gradual failure of strength. 

' Kmhol ie_. processes may give special characters, such as. delirium, c<yua. or ‘ 
paralysis from involvement of the brain or its membranes^pain i^thg sidfiBfl$“ 
bwal peritonitis from infarction of the spleenfbloody urine from implication 
of the lidnoysjimpaired vision from retinal haemorrhage and suppuration, 
and even gangr ene, in various parts from the distribution of the emboli. 

Two special types of the disease have been recognized—the septic or pyeemic 
and the typhoid. Injspjjie the cardiac symptoms are most prominent, while in 
otlwa n gnin-tka main symptoms may be tfcose of an achtq affection of the 
cerebro-sginal system. 
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1 Thu seolir, lum is met, with usually in connectioniwith an external wound, 
.the puerperal process, or anyicute necrosis ortgonorrhoea. There aro rigon-, 
sweats, irregular fever, and all of the signs of septic infection. The hearl 
symptoms may be completely masked by the general condition, and attention 
called to them only on the occurrence of embolism. In many cases the features 
are those of a "severe seplicaunia, and the organisms may be isolated from the 
blood. 

l TUeJjigiaiiWype is by far the most common and is characterized by a 
less irregular temperature, early prostration, delirium, somnolence, and coma, 
relaxed bowels, sweating, which may he of a most drenching character, 
petechial and other rashes, and occasionally parotitis. The heart symptoms 
may be completely overlooked, and in some instances the most careful exam¬ 
ination has failed to discover a murmur. 

- Under ll m ca rdiac group, as suggested by Bramwell, may be considered 
those cases in which patients with chronic .valve disease are attack&I with 
marked fever and evidence of recent endocarditis. Many such cases present 
symptoms of the pyamiie and typhoid character and run a most acute course. 
In others there may be only slight fever or even after a period of high fever 
recovery takes place. 

In what mny he termed the cerebral group of cases the clinical picture 
may simulate a meningitis, either basilar or cerebro-spinal. There may be 
acute delirium or, as in three of the Montreal cases, the patient may be brought 
into the hospital unconscious. Jleineman reports an instance, with autopsy, 
in which the clinical picture was that of an acute cerebro-spinal meningitis. 

Certain special symptoms may be mentioned. The fever'is not always of 
a remittent type, but may be high and continuous. Petechial rashes are very- 
common and render the similarity very strong to certain cases of typhoid and 
cerebro-spinal fever. In one case the disease was thought to be haimorrhagic 
small-pox. Erythematous rashes are not uncommon. The sweating may be 
most profuse, even exceeding that which occurs in phthisis and ague. Diar¬ 
rhoea is not necessarily associated with embolic lesions in the intestines. 
Jaundice has been observed and cases aro on record which were mistaken for 
acute yellow atrophy. 

The heart symptoms may bo entirely latent and are not found unless a 
careful search be made. Even on examination there may be no murmur 
present. Instances are recorded by careful observers, in which the examination 
of the heart has been negative. Cases with chronic valve disease usually pre¬ 
sent no difficulty in diagnosis. 

The course of the disease is varied, depending largely upon the nature of 
the primary trouble. Except in the disease grafted upon chronic valvulitis 
the course is rarely extended beyond five of six weeks. The most rapidly fatal 
case on record is described by Eberth, the duration of which was scarcely two 
days. There is, however, a remarkable form characterized by an unusual 
chronicity, to which the name may be given of chbonic infective endo- 
Oabditis. It is almost always engrafted on an old, sometimes an unrecog¬ 
nized, valve lesion.' At first fever is the only symptom; in a few cases there 
have been chills at onset or recurring chills may arouse the suspicion of 
malaria. The patient may keepi at work for months with a daily rise of 
temperature, or perhaps an occasional sweat. The heart-features may-be 
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overlooked. The murmur of the old valve lesion may slum* no change. and 
even with the most extensive disease of the mitral cusps the heart’s action 
may be very little disturbed. For months—six, eight, ten. e\en thirteen!— 
fever and progressive weakness may be the only symptoms. These are tho 
cases in which, with recurring chills, the diagnosis of malaria is made. With 
involvement of the aortic scgmeuts the signs of a progressive lesion are moro 
common. Embolic features arc not common, occurring only toward the close. 
Post mortem there has been found in my cases a remarkable vegetative endo¬ 
carditis, involving usually the mitral valves, sometimes with much encrusting 
of the chordae tendinc®, and largo irregular firm vegetations quite different 
to those of the ordinary ulcerative form of the disease. In some cases the 
aortic and tricuspid segments are also involved, and the vegetations may extend 
on to the walls of the heart. 

Diagnosis. —In many cases the detection of the disease is very ditlieult; ' 
in othera^yitlimarked embolic symptoms, it is easy .t) From simple endocarditis 
it is readily distinguished, though confusion occasionally occurs in the tran¬ 
sitional stage, when a simple is developing into a malignant form. The con- 
stitional symptoms are of a graver type, tho fever is higherrfigors are common, 
antiseptic and^yphoid symptoms occur. Perhaps a majority of the cases not 
associated with puerperal processes or bonc-disca-e arc confounded with 
t yphoid fe vcr.jiA differential diagnosis may even he impossible, particularly 
when we consider that in typhoid fever infarctions and parotitis may occur. 
The diarrhoea and abdominal tenderness may also he present, which with the 
stupor and progressive asthenia make a picture not. to lie distinguished from 
this disease. Points which may guide us aro:/Tho more abrupt onset in oiulo- ■, 
carditis, the absence of any icgularity of the pyrexia in the early stage of the,' 
disease, and the‘cardiac pain. Oppression and shortness of breath may he 
early symptoms in malignant endocarditis, liigors, loo, are not uncommon. 
There is a marked leguocytosis in infective cridocariliiis.^liclwccu pyaunia and 
malignant endocarditis there are practically no differential features, for the 
disease really constitutes an art trial pyaimia (Wilks). In the acute eases 
resembling m alignant fev ers, the diagnosis is usually made of typhus, typhoid, 
(eerebro-Bpinal fever, or even of •liannorrhagic small-pox. The intermittent 
pyrexia, occurring for weeks or months, has led in some cases to the diagnosis 
of malaria, but this disease could now be positively excluded by the blood 
examination. Blood cultures may aid greatly in the diagnosis. 

The cases usually terminate fatally. The instances of recovery are those 
more subacute forms, the so-called recurring endocarditis developing oil old 
sclerotic valves in cases of chronic heart-disease. 

Treatment. —We know no measures by which in rheumatism, chorea, or 
' the eruptive fevers the onset of endocarditis can be prevented. As it is 
probable that many eases arise, particularly in children, in mild forms of 
these diseases, it is well to guard the patients against taking cyld mid insist 
upon rest and quiet, and to bear in mind that of all complications an acute 
endocarditis, though in its immediate effects harmless, is perhaps the most 
serious. This statement is enforced by the observations of Sibson that on a 
system of absolute rest the proportion of eases of rheumatism attacked by 
endocarditis was less than of those who were not so treated. It is doubtful 
whether the salicylates in rheumatism have an intluence in reducing tho lia- 
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bility to endocarditis. Considering the extremely grave after-results of simple 
endocarditis in children, the question arises whether it is possible to do any¬ 
thing to avert the onset of progressive sclerosis of the affected valve. Caton 
recommends a systematic plan of treatment: (1) Prolonged rest in bed, three 
months, to keep the heart quiet; (2) a series of small blisters over the heart; 
and (3) the.iodide of potassium in moderate doses iff many months. If 
there is much vascular excitement aconite may be given and an ice-bag plated 
over the heart. The salicylates are strongly advised by some writers. The 
treatment of malignant endocarditis is practically that of septicaemia—useless 
and hopeless in a majority of the cases. Blood cultures should be taken as 
soon as possible' and a vaccine prepared. Horder and others have reported 
good results. Personally I have not seen a successful case. 

Chronic Endocarditis. 

Definition.—A sclerosis of the valves leading to shrinking, thickening, and 
adhesion of the cusps, often with the deposition of limo salts, with shortening 
and thickening of the chordae tendincae, leading to insufficiency and to narrow¬ 
ing of the orifice. It may be p tip ary, but is oftener secondary to acute endo¬ 
carditis, particularly the rheumatic form. 

Etiology.—As ago advances the valves begin to lose their pliancy, show 
slight sclerotic changes and foci of atheroma and caleifiqgtion. Certain poi¬ 
sons appear capable of initiating the change, such as alcohol, lead, syphilis, 
and gou t, though we are at present ignorant of the way in which they act. 
The poisons of the specific fevers may initiate the change. A very import ant 
factor, particularly in the case of the aortic valves, is the strain of prolonged 
.and heavy muscular exertion. In no other way can be explained the occur¬ 
rence of sclerosis of these valves in young and middle-aged men whose occu¬ 
pations necessitate the overuse of the muscles. In the aortic segments it maj 
be only the valvular part of a general arterio-sclerosis. 

The frequency with which chronic endocarditis is met with may be gath¬ 
ered from the following figures: In the statistics, amounting to from 12,00C 
to If,000 autopsies, reported from Dresden, Wurzburg, and Prague the ]>cr 
centage ranged from four to nine. The relative frequency of involvement ot 
the various valves is thus given in the collected statistics of Parrot: The mitrn 
orifioe was involved in 621, the aortic in 380, the tricuspid in 46, and the pul 
monary in 11. This gives 67 instances in the right to 1,001 in the left heart 

Morbid Anatomy.—Vegetations in the form in which they occur in acute 
endocarditis are not present. In the early stage, which we have frequent oppnr 
tunities of seeing, the edge of the valve is a little thickened and perhaps pre 
sents a few small no dular jrominencns, which in some cases may represent th< 
healed vegetations of the acute process. In the aortic valves the tissdfrabou 
the corpora- Arantii is first affected, producing a slight thickening with ai 
increase in the size of the nodules. The substance of the valve may lose it 
translucency, and the only change noticeable be a grayish opacity and a sligh 
loss of its delicate tenuity. In the auriculo-ventricular valves these curl, 
changes sure seen just within the margin and here it is not uncommon to lb" 
swellings of a grayish-red, somewhat infiltrated appearance, almost identic 
with the similar structures on the intima of the aorta in arterio-sclerosh 
Even early there may be seen yellow or opaque-white subintimal fatty degeu 
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crated areas. As the sclerotic changes increase, the fibrous tissue contracts 
and produces thickening and deformity of the segment, the edges of which 
become round, curled, and incapable of that delicate apposition necessary for 
perfgfitnlosure. A sigmoid valve, for instance, may lx) narrowed one-fourth 
or even one-third across its face, the most extreme grade of insufficiency l>eing 
induced without anj^ special deformity and without any narrpwing of the 
arterial orifice. In the auriculo-ventricular segments a simple process of 
thickening and curling of the edges of the valves, inducing a failure to close 
without forming any obstruction to the normal course of the blood-flow, is less 
common. Still, we meet with instances at the mitral orifice, particularly in 
children, in which the edges of the valves arc curled and thickened, so that 
there is extreme insufficiency without any material narrowing of the orifice. 
More frequently, as the disease advances, the chorda* tendinous become thick¬ 
ened, first at the valvular ends and then along their course. The edges of 
the valves at their angles are gradually drawn together and there is a nar¬ 
rowing of the orifice, leading in the aorta to more or less stenosis and in the 
left auriculo-ventricular orifice—the two sites most frequently involved—to 
constriction. Finally, in the sclerotic and necrotic tissues lime salts are depos¬ 
ited and may even reach the deeper structures of the fibrous rings, so that the 
entire valve becomes a dense calcareous mass with scarcely a remnant, of nor¬ 
mal tissue. The chord® tendinous may gradually become shortened, greatly 
thickened, and in extreme cases the papillary muscles are implanted directly 
upon the sclerotic and deformed valve. The apices of the pupillury muscles 
usually show marked fibroid change. 

In all stages of the process the vegetations of simple endocarditis may 
be present, and the severer, ulcerative forms are very apt to attack these, 
sclerotic valves. 

Chronic mural endocarditis produces cicatricial-likc patches of a grayish- 
white appearance which are sometimes seen on the muscular trabeculas of 
the ventricle or in the auricles. It often occurs in association with myo¬ 
carditis. 

The endocarditis of the foetus is usually of the sclerotic form and in- 
Tolves the valves of the right more frequently than those of the left side. 

U. CHRONIC VALVULAR DISEASE. 

1. General Introduction. • 

Effect* of Valve lesion*. —The general influence on the work of the heart 
may be briefly stated as follows: The sclerosis induces insufficiency or stenosis, 
which%ay exist separately or in combination. The narrowing retards in a 
measure the normal outflow and the insufficiency permits the blood current 
to take an abnormal course. In both instances the effect is dilatation of a 
chamber. The result in the former case is an increase in the difficulty which 
the chamber has in expelling its contents through the narrow orifice; in the 
other, the overfilling of a chamber by blood flowing into it from an improper 
source, as, for instance, in mitral insufficiency, when the left auricle receives 
Mood both from the pulmonary veins and from the left ventricle. 

The cardiac mechanism is fully prepared to meet ordinary grades of 
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dilatation which constantly occur during sudden exertion. A man, for j n 
stance, at the end of a hundred-yard race has his right chambers greatly dilate 
and his reserve cardiac power worked to its full capacity. The slow progre* 
of the sclerotic changes brings about a gradual, not an abrupt, insufficiency 
and the moderate dilatation which follows is at first overcome by the exercis 
of the ordinary reserve strength of the heart muscle. Gradually a new facto; 
is introduced. The reserve power which is capable of meeting sudden cincr 
gencies in such a remarkable manner is unable to cope long with a permanen 
and perhaps increasing dilatation. More work has to be done and, in accord 
ance with definite physiological laws, more power is given by increase of tin 
muscles. The heart hypertrophies and the effect of the valve lesion become* 
as we say, compensated. The equilibrium of the circulation is in this wa; 
maintained. 

The nature of the process with which we have to deal is graphically illus 
trated in the accompanying diagram, from Martius. The perpendicular line 
in the figures represent the power of work of the heart. While the muscl 
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in the healthy heart (Diagram I) has at its disposal the maximal force, a 
it carries on its work under ordinary circumstances (when the body is at rest 
with the force a b. be is the reserve force by means of which the hea 
accommodates itself to greater exertion. 

If now there be a gross valvular lesion, the force required to do the ord 
nary work of the heart (at rest) becomes very much increased (Diagram II 
But in spite of this enormous call for force, insufficiency of the heart muse 
does not necessarily result, for the working force required is still within tl 
limits of the maximal power of the heart, a, 6, being less than a t c v Tl 
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moacld #nrnrua^atra itself to the, new conditions by making its reserve force 
nijdaJe. If nothing further occurred, however, this condition could not be 
permanently maintained, for there would lx: left over for emergencies only 
the small reserve force, 6, y. Even when at rest the heart would bo using con¬ 
tinuously almost its entire maximal force. Any slight exertion requiring more 
extra force than that represented by the small value ft, </ (say the effort required 
on walking or on going upstairs) would bring the heart, to the limit of its work¬ 
ing power, and palpitation and dyspnma would appear. Such a condition does 
noflast long. The working power of the heart gradually increases. More and 
more exertion can be borne without causing dyspmeu, for the heart hyper¬ 
trophies. Finally, a new, more or less permanent condition is attained, in that 
the hypertrophied heart possesses the maximal force, a , <■,. Owing to the 
increase in volume of the heart muscle, the total force of the heart is greater 
absolutely than that of the normal heart by the amount 1 / c,. It is, however, 
relatively less efficient, for its reserve force is much less than that of the healthy 
heart. Its capacity for accommodating itself to unusual calls upon it is accord¬ 
ingly permanently diminished. 

Turning now to the disturbances of compensation, it is to he distinctly 
borne in mind tfiat any heart, normal or diseased, can become insufficient 
whenever a call upoh it exceeds its maximal working capacity. The liability 
to such disturbance will depend, above all, upon the accommodation limits of 
the heart—the less the width of the latter, the easier will it lx* to go beyond the 
heart’s efficiency. A comparison of Diagrams I and II will immediately make 
it clear that the heart in valvular disease will much earlier become insufficient 
than the heart of a healthy individual. If the heart muscle is compelled to do 
maximal or nearly maximal work for a long time, it becomes exhausted. It is , 
obvious that the heart in valvular disease, on account of its small amount of re¬ 
serve force, has to do maximal or nearly maximal work far more frequently than 
does the normal heart. The power of the heart may become decreased to tho 
amount necessary simply to carry on the work of the heart when the body is 
at rest, or it may cease to lie sufficient even for this. Tho reserve force gained 
through the compensatory process may lie entirely lost (Diagram III). If 
the loss be only temporary, the exhausted heart muscle quickly recovering, 
the condition is spoken of as a “ disturbance of compensation.” The term 
“Iqss of compensation” is reserved for the condition in which the disturbance 
is continuous. 

The schema of Martius (Chart XXIT) will enable the student to under¬ 
stand the relation of the pathological phenomena to the normal cardiac cycle. 
The contraction of the ventricle takes an appreciable period of time, seven- 
hundredths of a second (a-b) to overcome the strong arterial pressure which 
keeps tile aortic (and pulmonary) doors tightly shut. This closure-time is the 
only brief period in the cycle in which both the auricnlo-ventricular valves and 
the semilunar valves are shut, the former as a result of the beginning of the 
systole, the latter until the intra-vent ricular has overcome the aortic pressure. 
With thin closure-time correspond the first sound and the heart lieat. In the 
second period of the ventricular systole the blood is driven into the arteries 
the‘expulsion-time (b-c )—and this corresponds with the lieginning of the 
aortic pulse. During this there may Ikj seen at the apex in a forcibly beating 
heart the “back stroke,” as Hope called it. Following the expulsion-time 
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there iB a brief period—waiting-time {c-d )—before the diastole begins. Clin! , 
cally the murmur of mitral insufficiency (A) coincides,,, jd any rate in its 
beginning^ with the closure-time, the murmur of aortic stenosis witib the 
expulsion-time. The semilunar valves close at the moment when the ventricles 
begin to relax (if) and with, this coincides the second sound. At the same 
moment the nuriculo-'ventricular valves open. The.murmur of aortic insuf. 
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ficicncy (C) is hoard through the first part of the diastole, sometimes more, 
while the murmur of mitral stenosis ( D) corresponds with the latter part of 
the diastole of the ventricles and with the systole of the auricles (D). 

The incidence of valvular lesions may be gathered from the following 
figures compiled by Gillespie from the records of the Boyal Infirmary, Edin¬ 
burgh: Of 2,368 cases with cardiac lesions, valvular disease occurred in 80.8 
per cent; endocarditis and pericarditis in 6.3; myocardial lesions in 11.9 pet 
cent; 66.2 per cent of the cases were in males. 

2. Aobtio Inoompetency. 

Incompetency of the aortic valves arises either from inability of the val« 
segments to close an abnormally large orifice or more commonly from disoa* 
of the segments themselves. This best-defined and most easily recognized ol 
valvular lesione-was first carefully studied by Corrigan, whose name it some 
times bears. 

Etiology and Morbid Anatomy. —It is imore frequent in males than 11 
females, affecting ehiefly^ble-bodied, vigorous men at the middle period «' 
life. The ratio which it bears to other valve diseases has been various 
given as from 30 to 50 .per cent. 
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l Q*crf! ar^flve groups of oases: I. Those due to congenital malformation, 
particularly Ipsion of two of the cusps—most commonly those behind which 
the coronary arteries are given off. It is probable that an aortic orifice 
may* be competent with this bicuspid state of the valves, but a great dan¬ 
ger is the liability of these malformed segments to sclerotic endocarditis. 
Of 17 cases which I liave reported all presented sclerotic changes, and the 
majority of them had, during life, the clinical features of chronic heart- 
disease. 

II. The endocarditic group. Endocarditis may produce an acute insuffi¬ 
ciency by ulceration and destruction of the valves; in one case the aortic 
valves were completely eroded away. The valvulitis of rheumatism and of 
the fevers, while more rarely aortic, is common enough in children, and 
the insufficiency is caused by nodular excrescences at the margins or in the 
valves, which may ultimately become calcified; more often it induces a 
slow sclerosis of the valves with adhesions, causing also some degree of 
narrowing. 

III. The arteriosclerotic group. By fur the most frequent cause of in¬ 
sufficiency is a slow, progressive sclerosis of the segments, resulting in a 
curling of the edges, which lessens the working surface of. the valve. Most 
frequent in'strong, able-bodied men, there are three main factors in its pro¬ 
duction : Eirst, strain —not a sudden, forcible strain, but a persistent increase 
of the normal tension to which the segments arc subject during the diastole 
of the ventricle. Of circumstances increasing this tension, repeated and exces¬ 
sive use of the muscles is perhaps the most important. So often is this form 
of heart-disease found in persons devoted to athletics tliat it is sometimes 
called the “ athlete’s, heart.” Secondly, alcohol, the action of which is prob J 
ably direct as a poison to the vessel wall and not, as we have supposed here¬ 
tofore, in keeping up a high blood pressure. Thirdly, syphilis, which may 
be only one of several elements in inducing early arterial change, an added 
facto* to the wear and tear of the tubing. 

There is a small group, usually in young men, in which syphilis causes a 
localized arterio-sclerosis at the*root of the aorta, either involving the valves 
thetnselves or more frequently causing dilatation of the aortic ring with rela¬ 
tive insufficiency. The endarteritis may be singularly localized, even annular, 
sometimes patchy. It may be difficult or impossible from the lesion itself to 
determine the syphilitic nature; the youth of the patient, the peculiar local¬ 
ization, the history of syphilis, and the existence of syphilitic lesions elsewhere, 
may render the diagnosis tolerably certain. I am in the habit of enforcing 
upon my students the etiological lesson of this type of aortic insufficiency 
by a reference to Bacchus and Vulcan, at whose shrines a majority of patients 
with aortic insufficiency have worshipped, and not a few at those of Mars 
and Venus. 

The condition of the valves is such as has already been described in 
chfbnic endocarditis. It may be noted, however, how slight a grade of curl- 
rng may produce serious incompctency. Associated with the valve disease is, 
in a majority of cases, a more or less advanced arterio-sclerosis of the arch 
the aorta, one serious effect of which may be a narrowing of the orifices of 
the coronary arteries. The sclerotic changes are often combined with athe¬ 
roma, either in a fatty or calcareous stage. This may exist at the attached 
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margin of the valves without inducing insufficiency. In other instances insuf¬ 
ficiency may result from a calcified spike projecting from the aortic attach¬ 
ment into the body of the valve, and so preventing its proper closure. Some 
writers (Peter) have laid great stress upon the extension of the endarteritis 
to the valve, and would separate the instances of this, kind from those of 
simple valvular endocarditis. Anatomically one can usually recognize the 
arterio-sclerotic variety by the smooth surface, the rounded edges, and the 
absence of excrescences. 

IV. Insufficiency may be induced by rupture of a segment —a very rare 
event in healthy valves, but not uncommon in diseaso, either from excessive 
effort during heavy lifting or from the ordinary endarterial strain on a valve 
eroded and weakened by ulcerative endocarditis. 

V. Relative insufficiency, due to djlatation of the aortic ring and adjacent 
arch, is not very infrequent. It occurs in extensive arterial sclerosis of the 
ascending portion of the arch with great dilatation just above the valves. 
The valve segments arc usually involved with the arterial coats, but the changes 
in them may be very slight. In aneurism just above the aortic ring, relative 
insufficiency of the valve may be present. 

It would appear from the careful measurements of Beneke that the aortic 
orifice, which at birth is 20 mm., increases gradually with the growth of the 
heart until at one-and-twenty it is about 60 mm. At this it remains until the 
age of. forty, beyond which dale there is a gradual increase in the size up 
to the age of eighty, when it may reach from 68 to 70 mm. There is thus 
at the very period of life in which sclerosis of the valve is most common a 
physiological tendency toward the production of a state of relative insuf¬ 
ficiency. 

The insufficiency may be combined with various grades of narrowing, par¬ 
ticularly in the endocarditic group. In a majority of the cases of the arterio¬ 
sclerotic form there is no stenosis. On the other hand, aortic stenosis almost 
without exception is associated with some grade, however slight, of regur¬ 
gitation. 

Effects. —The direct effect of aortic insufficiency is the regurgitation of 
blood from the artery into the ventricle, causing an overdistention of the 
cavity and a reduction of the blood column; that is, a relative anaemia in the 
arterial tree. The amount returning varies with the size of the opening. The 
double blood-flow into the left ventricle causes dilatation .of the chamber, and 
finally (lvnertrop hv. the grade depending upon the lesion. In this way the 
valve defect is compensated, and as with each ventricular systole a larger 
amount of blood is propelled into the arterial system, the regurgitation of a 
certain amount during diastole does not, for a time at least, seriously impair 
the nutrition of the peripheral parts. For a time at least there is little or 
no resistance offered to the blood-flow from the auricle—the ventricle accom¬ 
modates itself readily to the extra amount, and there is no disturbance in the 
lesser circulation. In acute cases, on the other hand, with rapid destruction 
of the segments, there may be the most intense dyspnoea and even profuse 
haemoptysis. In this lesion dilatation and hypertrophy reach their most ex¬ 
treme limit The heaviest hearts on record are described in connection with 
this affection. The so-called bovine heart, cor bovinum, may weigh 36 or 40 
ounces, or even, as in a case of Dulles’s, 48 ounc&s. The dilatation is usually 
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ixtftalB and is in marked contrast to the condition of (lie chandler in cases of 
Are aortic stenosis. The papillary muscles may lie greatly flattened. ’■'The 
nitral valves are usually not seriously affected, though the edges may present 
slight sclerosis, and there is often relative incompetency, owing to distention 
>f the mitral ring. Dilatation and hypertrophy of the left auricle are com* 
non, and secondary enlargement of the righto heart occurs in all eases of 
long standing. In the arterio-selerotie group there is an ever present pos¬ 
sibility of narrowing of the orifices of the coronary arteries or an extension of 
the sclerosis to their branches, leading to fibroid myocarditis, in the endo- 
jarditis cases, particularly those following rheumatism, the intima is jierfectly 
smooth, and the arch with its main branches not dilated. A normal aorta may 
be found post mortem when during life there have been the most character* 
istic signs of enlargement of the arch and of dilatation of the innominate and 
right carotid. The so-called dynamic dilatation of the arch is best seen in 
these cases. A young girl, whose ease has been reported as one of aneurism, 
had forcible pulsation and a tumor which could Ik; grasped above the sternum 
—post mortem the innominate artery did not admit the little linger and tho 
arch was not dilated! 

Although the coronary arteries, as shown by Martin and Sedgwick, are 
filled during the ventricular systole, tho circulation in them must lie embar¬ 
rassed in aortic incompetency. They must miss the effect, of the blond-pressure 
in the sinuses of Valsalva during the elastic recoil of the arteries, which surely 
aids in keeping the coronary vessels full. The arteries of the body usually 
present more or less sclerosis consequent upon the strain which they undergo 
during the forcible ventricular systole. 

Symptoms. —The condition is often discovered accidentally in persons who § 
have not presented any features of cardiac disease. 

Headache, dizziness, flashes of light, and a feeling of faintness on rising 
quickly are among the earliest symptoms, l’ulpitalion and cardiac distress on 
slight exertion are common. Long before any signs of failing compensation 
pain may become a marked and troublesome feature. It is extremely variablo 
in its manifestations. It may be of a dull, aching character confined to tho 
prsecordia. More frequently, however, it is sharp and radiating, and is trans¬ 
mitted up the neck and down the arms, particularly the left. Attacks of true 
angina pectoris are more frequent, in this than in any other valvular disease. 
Anaemia is also common, much more so than in aortic stenosis or in mitral 
affections. 

As compensation fails more serious symptoms are shortness of breath 
and oedema of the feet. The attacks of dyspnoea arc liable to come on at 
night, and the patient has to sleep with his head high or even in a chair. 
Cyanosis is rare. It is most commonly due to complicating valve disease, or 
it is stated that it may result from bulging of the septum ventriculorum and 
encroachment upon the right ventricle.' Of respiratory symptoms cough is com¬ 
mon, due to the congestion of the lungs or (edema. > ,J hemoptysis is less fre¬ 
quent than in mitral disease. I have reported a case in which it was profuse 
and believed to be due to tuberculosis of the lungs, inasmuch as the patient was 
admitted in a state of emaciation and profound exhaustion/' General dropsy 
is not common, but oedema of the feet may occur early and is sometimes dne 
to the anaemia, sometimes to the venous stasis, at times to both. Unless there 
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is coexisting disease of the mitral valve, it is rare in aortic incompeiency lor 
the patient to die with general anasarca. /^Sudden death is frequent; more 
so in this than in other valvular diseases. As compensation fails the patient 
takes to bed and/plight iTTopnbir.fAvpr associated naiudiy-with -a ..recurring 
endocarditis, is not uncommon toward the close# Embolic symptoms are not 
inf^equent-o-pain in the splenic, region with enlargement of the organ/hsema- 
turia, and in some#cases paralysis. /Distressing dreams and“disturbed sleep 
are more common in this than in other forms of valvular disease. 

Mental symptoms are often seen with this lesion; toward the dose there 
te may be delirium, hallucinations, and morbid impulses. It is important to bear 
this in mjnd^for patients occasionally display suicidal tendencies. I have 
twice had patients throw themselves from a window of the ward. 

Physical Signs.— Inspection' shows a wide and forcible area of cardiac 
impulso-with the apex beat in the sixth or seventh interspace, and perhaps 
as far out as the anterior axillary line. ? In young subjects the pwecordia 
may bulge. There may be slight i visible pulsation in the second right inter¬ 
space, or, in some acute cases of insufficiency or ulcerative endocarditis, a 
couple of inches from the sternal margin. In very slight insufficiency there 
may be little or no enlargement to be determined clinically. On palpation a 
thrill, diastolic in time, is occasionally felt, but is not common. The impulse 
is usually strong and heaving, unless in conditions of extreme dilatation, when 
it is wavy and indefinite. Occasionally two or-three interspaces between the 
'-- nipple line and sternum will be depressed wityi the systole as the result of 
atmospheric .pressure. Eemmion shows a greater increase in the area of 
heart dulness than is found in any other valvular lesion. It extends chiefly 
, downward and to the left. 

Auscultalion.-tA murmur is heard during the diastole of the ventricles 
at the base of the heart and propagated down the sternum. It may be feeble 
or inaudible at the aortic cartilago, and is usually heard best at midstcrmim 
opposite the third costal cartilage or along the left border of the sternum 
as low as the ensiform cartilage. It is usually soft, blowing in quality, and 
is prolonged, or “ long drawn,” as the phrase is. It is produced by the reflux 
of blood into theL.ventricle. In some eases it is loudly transmitted to the 
axilla at the level of the fourth interspace, not by way of the apex. The 
second sound may be well heard or it may be replaced by the murmur, or 
with a dilated and calcified arch the second sound may have a ringing metallic 
or booming quality, and the diastolic murmur is well heard, or even loudest, 
over the manubrium. • 

The first sound may be clear at the base; more commlhly there is a soft, 
short, systolic murmur. In the artcrio-sclerotic group the systolic bruit is, a- 
a rule, short and soft, while in the endocarditic group, in which the valve seg¬ 
ments are united and often covered with calcified vegetations and excrescence-, 
the systolic murmur is rough and may be accompanied by a thrill. 

At the apex, or toward it, the diastolic murmur may be faintly heard propa¬ 
gated from the base. With full compensation the first sound is usually clear 
at the apex; with dilatation there is a loud systolic murmur of relative mitral 
insufficiency, which may disappear under observation as the dilatation lessen.-. 

A second murmur at the apex, probably produced at the mitral orifice, 
is not uncommon. Attention was called to this by the late Austin Flint, 
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and Ue mwmur usually goes by his name. It is of a rumbling, echoing 
character, occumng m the middle or latter part of diastole, usually pi 
systolic in time, and limited to the apex region. It is similar to, though 
Iras intense than, the louder presystolic murmurs of mitral stenosis, and is 
often associated with a palpable thrill. It ,s probably caused by the imping- 
mg of the regurgitant current from the aortic orifice on the large, anterior 
flap of the mitral valve, so as to cause interference with the entrance or blood 
at the time of auricular contraction. The condition is thus essentially the 
same as in a moderate mitral stenosis. This late diastolic criming or rum- 
bling murmur is present in about 1mlf of the cases of uncomplicated aortic 
insufficiency (ihayer). It is very variable, disiip|K-aring mid reapiiearing 
agmn without apparent cause. The sharp, valvular first sound ami abrupt 
systolic shock, so common in true mitral stenosis, are rarely present, while tho 
pulse is characteristic of uncomplicated aortic insufficiency. 

Arteries .—The examination of (lie arteries in aorl ic insufficiency is of great, 
value. Visible pulsation is more commonly seen in the |ieriplicral vessels in 
this than in any other condition. I lie carotids mav be seen to throb forcibly, 
the temporals to dilate, and the braelnals and radials to expand with each 
heart-beat. With the ophthalmoscope the retinal arieries arc seen to pulsate. 
Not only is the pulsation undent, hut the characteristic, jerking quality is 
apparent. In the throat the throbbing carotids may lead to thu diagnosis of 
aneurism. In many eases the pulsation can lie seen in the suprasternal notch, 
and prominent, forcibly throbbing vessels beneath the right stemo-imistoid 
muscle. Tho abdominal aorta may lift the epigastrium with each systole. T 
be mentioned with this is the capillary pulse, met very often in tho aortii 
insufficiency, and beat seen in the Jiugcr-nails or by drawing a line ii|K>n till 
f orehea d^ when the margin of hyperiemia on cither side alternately blushes and 
pales. In extreme grades the face or the hand may blush visibly at each 
systole. It is met witli also in profound umcniiii, occasionally in neurasthenia, 
and in health in conditions of great relaxation of thu peripheral arteries. Pul¬ 
sation may also be present in the peripheral veins. On palpation tho character¬ 
istic water-hammer or Corrigan pulse is felt. In tlu; majority of instances the 
pulse wave strikes the linger forcibly with a quick jerking impulse, and imme¬ 
diately recedes or collapses. The characters of this arc sometimes bent appre¬ 
ciated by grasping the arm above the wrist and bolding it up. Moreover, the 
pulse of aortic regurgitation is usually retarded or delayed—i. o., there is an 
appreciable interval between the I mat of the heart and tho pulsation in tho 
radial artery, which varies according to the extent of the incompetence. Occa¬ 
sionally in the # ro tid artery the second sound is distinctly audible when absent 
at the aortic cartilage. Indeed, according to Broadbent. it is at the carotid 
that we must listen for the second aortic sound, for when heard it indicates that 
the regurgitation is small in amount, and is consequently a very favorable 
prognostic element. In the larger arteries a systolic thud or shock may lie 
heard and sometimes a double murmur, as pointed out by I hiroziqz . The sys¬ 
tolic pressure is high and the diastolic much decreasaCThe sphygmo- 
graphic tracing is very characteristic. The high ascent, the sharp top, the 
quick-drop in which the dicrotic notch and wave are very slightly markedt 

Aortic-insufficiency may for years lie fully compensated. Persons do not 
necessarily suffer any inconvenience, and the condition is often found accident- 
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ally. So long as the hypertrophy just equalizes the valvular defect there may 
be no symptoms and the individual may even take moderately heavy exercise 
without experiencing sensations of distress about the heart The eaafiS-wbich 
last tho .longest are those in which the insufficiency follows endocarditis and is 
not a part of a general arterio-sclerosis. The age of the patient, too, at the 
time of onset, is a most important consideration, as in youth the lesion is 
not often from sclerosis, and the coronary arteries are unaffected. Coexistent 
lesions of the mitral valves tend early to disturb the compensation. Pure 
aortic insufficiency is consistent with years of average health and with a 
tolerably active life. 

With the onset of myocardial changes, with increasing degeneration of 
the arteries, particularly with a progressive sclerosis of the arch and involve¬ 
ment of the orifices of the coronary arteries, the compensation becomes dis¬ 
turbed. In advanced cases the changes about the aortic ring may be asso¬ 
ciated with alterations in the cardiac nerves and ganglia, and so introduce an 
important factor. 

3. Aobtio Stenosis. 

Narrowing or stricture of the aortic orifice is not nearly so common as 
insufficiency. The two conditions, as already stated, may occur together, how¬ 
ever, and probably in almost every case of stenosis there is some leakage. 

Etiology and Morbid Anatomy. —In the milder grades there is adhesion 
between the segments, which are so stiffened that during systole they can not 
be pressed back against the aortic wall. The process of cohesion between the 
segments may go on without great thickening, and produce a condition in 
which the orifice is guarded by a comparatively thin membrane, on the aortic 
face of which may be seen the primitive raphes separating the sinuses of 
Yalsalva. In some instances •this membrane is so thin and presents so few 
trace? of atheromatous or sclerotic changes that the condition looks as if it 
had originated during foetal life. More commonly the valve segments are 
thickened and rigid, and have a cartilaginous hardness. In advanced cases 
they may be represented by stiff, calcified massos obstructing the orifice, 
^through which a circular or slit-like passage can be seen. The older the 
patient the more likely it is that the valves will be rigid and calcified. 

We may speak of a relative atenosis of the aortic orifice when with normal 
valves and ring the aorta immediately beyond is greatly dilated. A stenosis 
due to involvement of the aortic ring in sclerotic and calcareous changes with¬ 
out lesion of the valves is referred to by some authors. I have never met with 
an instance of this kind. A subvalvular stenosis, the result of endocarditis 
in the mitro-sigmoidean sinus, usually occurs as the result of foetal endocar¬ 
ditis. In comparison with aortic insufficiency, stenosis is a rare disease. It 
is usually pint w ith at a more advanced period of life than insufficiency, and 
the most typical cases of it are found associated with extensive calcareous 
changes in the arterial system in old men. ^ 4 

Owing to the impeded blood-flow the ventricle has to work against an 
increased resistance and its walls bec ome hypertrophie d, usually at first with 
little or no dilatation . We see in this condition the most typical instances of 
what is Sled concentric hypertrophy, in which, without much, if any, en¬ 
largement of the cavity, the vails arc greatly thickened, in contradistinction 
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to the so-called eqcfiatlic hypertrophy, in which, with the increase in the thick¬ 
ness the walls, the chamber itself is great I v dilated. The systole is pro¬ 
longed, even as much as twenty-five per cent. There may Is- no changes in 
the other cardiac cavities if compensation is well maintained; hut with its 
failure come dilatation, impeded auricular discharge, pulmonary congestion, 
and increased work for the right heart. The arterial changes are. as a rule, 
not so marked as in aortic insufficiency, for the walls have not to withstand 
the impulse of a greatly increased blood-wave with each systole. On the con¬ 
trary, the amount of blood propelled through the. narrow orifice may lie smaller 
than normal, though when compensation is fully established the pulse-wave 
may be, of medium volume. 

Symptoms. — Physical Sioxs. — Inspection may fail to reveal any area 
of cardiac impulse. Particularly is this the case in old men with rigid chest 
walls and large emphysematous lungs. Under these circumstances there may 
be a high grade of hypertrophy without any visible impulse. _ l-lvcn when the 
apex beat is visible, it may he, as Traubo pointed out. feeble and ijuliJijjile. 
In many cases the apex is seen displaced downward and outward, and the 
impulse looks strong and forcible. 

Ealpation reveals in many cases a thrill at the base of the heart of maxi¬ 
mum force in the aortic region. With no other condition do we meet with 
thrills of gTcaferlnfensity. The apex beat may not lie palpable under the 
conditions above mentioned, or there may be a slow, heaving, forcible impulse. 

Permission never gives the same wide area of dulncss as in aortic insuf¬ 
ficiency. The extent of it dejiemls largely on the state of the lungs, whether 
emphysematous or not. 

Auscultation .—A rough systolic murmur, of maximum intensity ut the* 
aortic cartilage, and propagated into the great vessels, is the most constant 
physical sign in aortic stenosis. One of the last lessons learned by the student 
of physical diagnosis is to recognize that the systolic murmur at the aortic area 
does not necessarily mean obstruction at the orifice.! Roughening of the vnlvqsj 
or of the intima of the aorta, and hiemic states are much more frequent causes. 
In aortic stenosis the murmur often 1ms a much harsher quality, is louder, 
and is more frequently musical than in the conditions just mentionod. When 
compensation fails and the ventricle is dilated and feeble, the murmur may bo 
soft and distant. The second sound is rarely heard at the uortic cartilage, 
owing to the thickening and stiffness of the valve. A diastolic murmur is not 
uncommon, but in many cases it can not be heard. Occasionally, as noted by 
W. H. Dickinson, there is a musical murmur of greatest, intensity in the region 
of the apex, due probably to a slight regurgitation at high pressure through 
the mitral valves. The pulse in pure aortic stenosis is small, usually of good 
tension, well sustained, regular, and perhaps slower than normal. 

The condition may lie Intent for an indefinite period, as long as tlm 
hypertrophy is maintained. Early symptoms are those due to defective blood- 
supply'to the brain, dizziness, and fainting. Palpitation, pain about the 
heart, and anginal Symptoms are not so marked as in insufficiency. With 
degeneration of the heart-muscle and dilatation relative insufficiency of the 
mitral valve is established, and the patient may present all the features of 
engorgement in the lesser and systemic circulations, with dyspnoea, cough, 
rusty expectoration, and the signs of anasarca in the lower part of the body. 
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Many of the cases in old people, without presenting any dropsy, have symp¬ 
toms pointing rather to general arterial disease. Cljeyne-Stokcs breathing is 
not uncommon with or without signs of uremia. 

Diagnosis.— With an extremely rough or musical murmur of maximum 
intensity at the aortic region and signs of hypertrophy of the left ventricle, a 
thrill, and especially a liard, slow pulse of moderate volume and fairly good 
tension, which in a sphygroographic tracing gives a curve of slow rise, a 
broad, well-sustained summit and slow decline,.a diagnosis of aortic stenosis 
can be made with some degree of certainty, particularly if the subject is an 
old man. Mistakes are common, however, and |a roughened or calcified valve 
segment, or, in some instances, a ver/^roughened and prominent calcified 
plate in the aorta, and;bypert rophy associated with renal disease, may produce 
similar symptoms. SSldom is there difficulty in distinguishing'thetfnlirmur 
due to amcmia, since it is rarely so intense and is not associated with thrill 
or with marked hypertrophy of the left ventricle, yin aortic insufficiency a 
systolic murmur is usually present, but has neither the intensity nor the 
musical quality, nor is it accompanied with a thrill. With roughening and 
dilatation of the ascending aorta the murmur may be very harsh or musical; 
but the existence of a second sound, accentuated and ringing in quality, is 
usually sufficient to differentiate this condition. 

4. Mitkal Incompetency. 

Etiology.—Insufficiency of the mitral valve ensues: (a) From changes in 
the segments whereby they are contracted and shortened., usually combined 
with changes in the chord® tendine®, or with more or less narrowing of the 
.^orifice. (6) As a result of changes in the muscular walls of the ventricle, 
either dilatation, so that the valve segments fail to close an enlarged orifice, 
or changes in the muscular substance, so that the segments are imperfectly 
eoapted during the systole—muscular incompetency. The common lesions 
producing insufficiency result from endocarditis, which causes a gradual thick¬ 
ening at the edges of the valves, contraction of the chord® tendine®, and 
union of the edges of the segments, so that in a majority of the instances there 
is not only insufficiency, but some grade of narrowing as well. Except in 
children, we rarely see the mitral leaflets curled and puckered without narrow¬ 
ing of the orifice. Calcareous plates at the base of the valve may prevent 
perfect closure of one of the segments. In long-standing cases the entire 
mitral structures are converted into a firm calcareous ring. From this val¬ 
vular insufficiency the other condition of muscular incompetency must be care¬ 
fully distinguished. It is met with in all conditions of extreme dilatation of 
the left ventricle, and also in weakening of the muscles in prolonged fevers 
and in anemia. 

* Morbid Anatomy. —The effects of incompetency of the mitral segment 
upon the heart and circulation are as follows: The imperfect closure allows 

a certain amount of blood to regurgitate from the ventricle into the auricle, 
so that at the end of auricular diastole this chamber Contains not only the 
blood which it has received from the lungs, but also that which has regur¬ 
gitated from tha left ventricle. This necessitates dilatation? and, as increased 
■’Vfrork is thrown upon it in expelling the augmented contents, hypertrophy 
*aa welL 
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M Witt each systole of the left auricle a larger volume of Mood is forced 
trophied ^ Tentr,C e ’ whlch also dllatw 1,11,1 subsequently becomes hyper- 


' la ® o c tte left auricle, as blood is regurgitated into 
it from the left ventricle, the pulmonary veins are less readily emptied. In 
consequence the right ventricle expels its contents less freely, amt in turn 
becomes dilated and hypertrophied. 

(A Finally, the right auricle also is involved, its chandler is enlarged, and 
its walls are increased in thickness. 


The eff ect u P on the pulmonary vessels is lo produce dilatation both 
of the arteries and veins often in long-standing eases, atheromatous changes; 
the capillaries are distended, and ultimately the condition of brown induration 
is produced. Perfect compensation may he effected, chielly through the hy|>er- 
trophy of both ventricles, and the effect upon the peripheral circulation may 
not be manifested for years, as a normal volume of blood is disebargixl from 
the left heart at each systole. The time comes, however, when, owing either 
to increase in the grade of the incom]K‘tcncy or lo failure of Hie compensation, 
tho left ventricle is unable to send out its normal volume into the aorta. 
Then there is overfilling of the left auricle, engorgement in the lesser cir» 
eulation, embarrassed action of the right heart, and rouges)ion in the sys¬ 
temic veins. For years this somewhat, congested condition may he limited to 
the lesser circulation, hut finally the right auricle becomes dilated, the tri¬ 
cuspid valves incompetent, and the systemic veins are engorged. This grad¬ 
ually leads to the condition of cyanotic induration in the viscera and, when 
extreme, to dropsical effusion. 

Muscular ineompeteney, due to impaired milnlion of the mitral and papil¬ 
lary muscles, is rarely followed by such perfccl compensation. There may ho 
in acute destruction of Hie aortic segments an acute dilatation of Hie left 


ventricle with relative ineompeteney of Hie mitral segments, great dilatation 
of the left auricle, and intense engorgement of llie lungs, under which circum¬ 
stances profuse luemorrliage may result. In Hie-e eases there is little chance 
for the establishment of compensation. In eases of hypertrophy and dilatation 
of the heart, without valvular lesions, hut associated with heavy work and 
alcohol, the insufficiency of the mitral valve may he extreme ami lead lo great 
pulmonary congestion, engorgement, of the systemic veins, and a condition 
of cardiac dropsy, which can not lie distinguished by any feature from that 
of mitral ineompeteney duo to lesion of tho valve itself. In chronic It right’s 
disease the hypertrophy of the left ventricle may gradually fail, leading, in the 
later stages, to relative insufficiency of the mitral valve, and the production 
of a condition of pulmonary and systemic congestion, similar to that induced 
by the most extreme grade of lesion of the valve itself. Adherent pericardium, 
especially in children, may load to like results. 

Symptom!. —During the development of the lesion, unless (lie incom- 
petency comes on acutely in consequence of rupture of the valve segment or of 
ulceration, the’compensatory changes go hand in hand with the defect, and 
there are no subjective symptoms. So, also, in the stage of perfect compen¬ 
sation, there may be the most extreme grade of mitral insufficiency with enor¬ 
mous hypertrophy of the heart, yet the patient may not lie aware of the exist¬ 
ence of heart trouble, and may suffer no inconvenience except perhaps a little 
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shortness of breath on exertion or on going upstairs. It is only whaoirom any 
cause the compensation has not been perfectly effected* or, having been so, 
is broken abruptly or gradually, that the patients begin to be troubled. The 
symptoms may be divided into two groups: 

JA The minor manifestations while compensation is still good. Pa¬ 
tients with extreme incompetency often have a congested appearance of 
the face, the lips and cars have a bluish tint, and the venules on the checks 
may bo enlarged—signs in many cases very suggestive. In long-standing cases, 
particularly in children, the Angers may be clubbed, and there is shortness 
of breath on exertion. This is one of the most constant features in mitral 
insufficiency, and may exist for years, even when the compensation is perfect. 
Owing to the somewhat congested condition of the lungs these patients have 
a tendency to attacks of bronchitis or haemoptysis. There may also be palpi¬ 
tation of the heart. As a rule, however, in well-balanced lesions in adults, 
this period of full compensation or latent stage is not associated with symp¬ 
toms which call the attention to an affection of the heart, and with care the 
patient may reach old age in comparative comfort without being compelled 
to curtail seriously his pleasures or his work. 

(14-Sooner or later comes a period of disturbed or broken compensation, 
in which the most intense symptoms are those of venous engorgement. There 
are palpitation, weak, irregular action of tho heart, and signs of dilatation. 
Dyspnoea is an especial feature, and there may be cough. A distressing symp¬ 
tom is the cardiac “ sleep-start,” in which, just as the patient falls asleep, he 
wakes gasping and feeling as if tho heart were stopping. There is usually p 
slight cyanosis, and even a jaundiced tint to the skin. The'most marked 
symptoms, however, are those of venous stasis. The overfilling of the pul¬ 
monary vessels accounts in part for the dyspnoea. There is cough, often with 
bloody or watery expectoration, and the alveolar epithelium containing brown 
pigment-grains is abundant. Dropsical effusion usually sets in, beginning in 
thfl_|se,l and extending to the body and the serous sacs. Right-sided hydro¬ 
thorax may recur and require repeated tapping. The urine is usually scanty 
and albuminous, and contains tube-casts and sometimes blood-corpuscles. With 
judicious treatment the compensation may be restored and all the serious symp¬ 
toms may pass away. Patients usually have recurring attacks of this kind, 
and die of a general dropsy; or there is progressive dilatation of the heart, 
and death from asystole. Sudden death in these cases is rare. Some cases of 
mitral disease—stenosis and insufficiency—reach what may be called the hepatic 
stage, when all the symptoms are due to the secondary changes in the liver. 

Physical Signs. — Inspection. — In children the prsecordia may bulge and 
there may be a large area of visible pulsation. The apex beat is to the-left 
of the nipple, in some cases in the sixth interspace, in the anterior axillan 
line. A localized right ventricle impulse may sometimes be seen below the 
right costal border in the parstcrnal line. There may be a wavy impulse in 
the cervical veins which are often full, particularly when the patient is 
recumbent. 

Palpation .—A thrill is rare; when jresent it is felt at the apex, often in 
a limited area. The force of tho impulse may dependTorgely upon the stage 
in which the case is examined. In lull compensation it is forciblaaad heav¬ 
ing ; . w hen j fl flkhirhed r usually wavy and feeble. 
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BetCUtsion. The dulness is increased, particularly in n lateral direction. 
There is no disease of the valves which produces, in long-standing cases a 
more extensive transverse area of heart dulncss. It does not extend so much 
upward along the left margin of the sternum as beyond the rigid margin and 
to the left of the nipple line. 

Auscultation. At the apex there is a systolic murmur u't mdi wholly or . 
partly obliterat es the first sound. It is loudest here, and has a blowing, some- 
times musical Character, particularly toward the latter part. The murmur is 
transmitted to the axilla and may he heard at the hack, in some instances 
over the entire chest. There are cast's in which, as |xiinlcd out by Nnniivn, 
the murmur is heard best along the left border of the sternum. Usually in 
diastole at the apex the loudly transmitted second sound mav he heard. Occa¬ 
sionally there is also a soft, sometim es a rough or rumbling preaystolie luur-. 
mur. As a rule, in cases of extreme mitral insufficiency from valvular lesion 
with great hypertrophy of both ventricles, there is heard only a loud blowing 
murmur during systole. A murmur of mitral insulliciencv may vary a great 
deal according to the posiiion of the patient. It may he present in the recum¬ 
bent and absent in the erect posture. In cases of dilatation, particularly when 
dropsy is present, there may be heard at the ensiform cartilage and in the 
lower sternal region a soft systolic murmur due to tricuspid regurgitation. An 
important sign on auscultation is the accentuated pulmonary second sound. 
This is heard to the left of the sternum in the second interspace, or over the 
third left costal cartilage. 

The pulse in mitral insufficiency, during the period of full compensation, 
may be full and regular, often of low tension. Usually with the first, onset 
of the symptoms the pulse becomes irregular, a feature which then dominates 
the case throughout. There may be no two beats of eipml force or volume. 
Often after the disappearance of the symptoms of failure of compensation the 
irregularity of the pulse persists. 

The three important physical signs then of mitral regurgitation arc: (a) 
Systolic murmur of maximum intensity at the apex, which is propagated to 
the axilla and heard at the angle of the scapula; (b) accentuation of the pul¬ 
monary second sound; (c) evidence of enlargement of the heart, particu¬ 
larly the increase in the transverse diameter, due to hypertrophy of both right 
and left ventricles. 

Diagnosis.—There is rarely any difficulty in the diagnosis of mitral insuf¬ 
ficiency. The physical signs just referred to arc quite characteristic and 
distinctive. Two points are to be borne in mind. First, a murmur, systolic 
in character, and of maximum intensity at the apex, and propagated even to 
the axilla, does not necessarily indicate incompctcncy of the mitral valve. 
There is heard in this region a large group of what are termed accidental 
murmurs, the precise nature of which is still doubtful. They are probably 
formed, however, in the ventricle, and are not associated with hypertrophy, 
or accentuation of pulmonary second sound. . . 

' Second, it is not always possible to say whether the insufficiency is due 
to lesion of the valve segment or to dilatation of the mitral ring and re a- 
tive incompetency. Here neither the character of the murmur the propa¬ 
gation, the accentuation of the pulmonary second sound nor the hypertrophy 
assists in the differentiation. Tbfe history is sometimes of greater value iff this 
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matter than the physical examination. The cases most likely ti( lead to error 
are those of the so-called idiopathic dilatation, and. hypertrophy©! the heart 
(in which the systolic murmur may be of the greatest intensity), and the 
instances of arterio-sclerosis with dilated heart. Bfllfr»Ha«and others, however, 
maintain that organic disease of the mitral leaflets' sufficient to produce incom¬ 
petency is always accompanied with a certain degree of narrowing of the ori¬ 
fice, so that the only unequivocal proof of the actual disease of the mitral valve 
•is the presence of a presystolic murmur. 

5. Mitbal Stenosis. 

Etiology.—Narrowing of the mitral orifice is usually, the result of valvular 
endocarditis occurring in the earlier years of life; very rarely it is congenital. 
It is very much more common in women than in men —in .63 of 80 cases noted 
by Duckworth, while in 4,791 autopsies at Guy’s Hospital during ten years 
there were 196 cases, of which 107 were females and 89 males (Samways). 
This is not easy to explain, but there are at least two factors to be considered. 
Rheumatism prevails more in girls than in boys and, as is well known, endo¬ 
carditis of the mitral valve is more common in rheumatism. Chorea, also, as 
suggested by Barlow, has an important influence, occurring more frequently 
in girls and being often associated with endocarditis. Of 140 cases of chorea 
which I examined at a period more than two years subsequent to the attack, 
73 had signs of organic heart-disease, among which were 24 instances with the 
physical sign* of mitral stenosis. Anaemia and chlorosis, which are prevalent 
in girls, have been regarded as possible factors. In a surprising number of 
cases no recognizable etiological factor can be discovered. This has been re¬ 
garded by some writers as favoring the view that many cases are of congenital 
origin; but it is not improbable that with any of the febrile affections of child¬ 
hood endocarditis may be associated. Whooping-cough, too, with its terrible 
strain on the heart-valves, may be accountable for certain cases. Congenital 
affections of the mitral valve arc notoriously rare. While met with at all 
ages, stenosis is certainly more frequent in young persons. 

Morbid Anatomy.—With the stenosis there is always some incompetency. 
The narrowing results from thickening and contraction of the tissues of the 
ring, of the valve segments, and of the chorda; tendinea;. The condition varies 
a good deal according to the amount of atheromatous change. In many cases 
the curtains are so welded together and the whole valvular region so thickened 
that the orifice is reduced to a mere chink—Corrigan’s button-hole contraction. 
In other cases the curtains are not much thickened, but narrowing has resulted 
from gradual adhesion at the edges, and thickening of the chordae tendinea 1 . 
ip that from the auricle it looks cone-like—the so-called funnel-shaped variety 
of stenosis. The instances in which the valve segments are very slightly de¬ 
formed, but in which the orifice is considerably narrowed, are regarded by 
some as possibly of congenital origin. Occasionally the curtains are in great 
part free from disease, but the narrowing results from large calcareous masses, 
which project into them from the ring. The involvement of the chorda: 
tendinese is usually extreme, and the papillary muscles may be inserted directly 
upon the valve. Iujnoderete grades of constriction the orifice will admit the 
tip,of fba iTifW-finger; in mnr«» extreme forms, the tip of the little finger; 
and occasionally one meets with a specimen in which the orifice seems almost 
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sitting only -a medium-sized Bowman's probe. Tlie heart is 
notfl^y gdftrged, rarely weighing more than 14 or 15 ounces. Occasion¬ 
ally, in an elderly person, it may seeni only slightly, if at all, enlarged, and 
again there Are instances in which the weight may reach as much as 20 
ounces. The left .ventricle is usually small, and may look very small in com¬ 
parison withJthe right ventricle, which forms the greater portion of the apex. 

In cases in which with the narrowing there is very considerable ineompetcncy 
the left ventricle may be moderately dilated and hypertrophied. 

It is not-uncommon at the examination to find white thrombi in the 
appendix of the left auricle. Occasionally a large part of the auricle is occu¬ 
pied by an ante-mortem thrombus. Still more rarely the remarkable ball 
thrombus is found, in which a globular concretion, varying in size from a 
walnut to a small egg, tins free in the auricle, two examples of which have 
come under my observation. 

The left auricle discharges its blood with greater dillicully and in conse¬ 
quence dilates, and its walls reach three or four times (heir normal thickness. 
Although the auricle is by structure untitled to compensate an extieme lesion, 
the probability is that for some time during the gradual production of stenosis, 
the increasing muscular power of the walls is siillicient to comilorbaliiiice the 
defect?"In 3T> cases of well-marked stenosis Snmwavs found the auricle hyper¬ 
trophied in 26, dilatation coexisting in 11. Eventually the Ion-ion is .m-mised 
;n the pulmonary circulation, owing to iniiiedod outflow from the veins amt 
this to heightened pressure in the pulmonary artery, Extra work, is Unis 
thrown on the right, xenliiele, which gradually lij perlrophies. I clatixe menm- 
pelency of the tricuspid and congestion of the systemic veins nl last siipcivcnc. 

Symptoms. —Physical SKiNs.-W^mm-ln children the lower sbr- 
num and the fifth and sixth left, costal cartilages are ofte n l'' , "" ,I '"'» - 
to hypertrophy of the right ventricle. The ape.x lient may be ill-«}clmcd. Uu- 
ally it is mt dislocated far beyond the nipple line, and the due impulse is 
over the lower sternum and adjacent costal cartilages. 0 ten in tlm.-obosted 
^Sons there is pulsation in the third and fourth left interspaces close to 
the sternum. When compensation fails, the pnccordml ‘nMMJ J' » 
feebler and in the veins of the neck there may la- marked systolic, r.gurgi 

tation or the right jugular near the clavicle may stand‘ ,"Tl “i,!!m'oV'Vhe 

tumor. In the later stage, there is great enlargement will, pulsation 

^Palpation reveals in a majority of the cases a cl.nmoUM-.M'c M dined 
fremituTor thriU, which is best felt, as a rule, m 

iarly Um!Z ^area,Postmarked'during expir^on, and «... MU« tar- 

cibly in the lower sternum and in tthe four t an I imn ^ ^ .> ^ ^ 

impulse is felt very high m the tlurc the latter interspace tlie 

even in the second, and it has been thought tl » >" «*■ * ^ of , h(; 

impulse is due to pulsation of the auric . extreme grades of 

conus arteriosus of the right ventricle; even in the most extreme grate. 



810 


DISEASES OF THE CIRCULATORY 


mitral stenosis, there is never such tilting forward of the auricle or its appen¬ 
dix as would enable it to produce an impression on the cheat walL 

Percussion gives an increase in the cardiac dulnesa to the right of the 
sternum and along the left margin; not usually a fflprease-.heyond fto 
ni pple line, except in extreme cases, when the transverse dulness may reach 
from S cm. beyond the right margin of the sternum to 10 cm. beyond the 
nipple line. ' 

Auscultation .—To the inner side of the apex beat, often in a very limited 
region, there is heard a rough, vibratory or purring murmur, cumulative or 
crescendo in character, which terminates abruptly in the first sound. By 
combining palpation and auscultation the purring murmur is found to be syn¬ 
chronous with the thrill and the loud shock with the first sound. The mur¬ 
mur is auricular systolic, due tfi the blood passing through the narrow orifice. 
Some have thought it to be early systolic in time, but the majority of observers 
’'hold to the former view with Gairdncr. The presystolic murmur may occupy 
the entire period of the diastole, or the middle or only the latter half, corre¬ 
sponding to the auricular systole. The difference inay sometimes be noted 
between the first and second portions of the murmur, when it occupies the 
entire time. Often there is p peculiar rumbling or echoing quality, which in 
some instances is very limited and may be heard only over a single bell-space 
of the stethoscope. A rumbling, echoing presystolic murmur at the ,&pcx is 
heard in some cases of aortic insufficiency ("Flint murmur ! - occasionally in 
adherent pericardium with great dilatation of the heart and in upward dis¬ 
location of the organ. 

A systolic murmur may be hoard at the apex or along the loft sternal 
border, often of extreme softness and audible only when the breath is held. 
Sometimes the systolic murmur is loud and distinct and is transmitted to 
the axilla. The second sound in the second left interspace is loudly accentu¬ 
ated, and often reduplicated. It may be transmitted far to -the left and bo 
heard with great clearness beyond the apex. In uncomplicate d ca ges of mitral 
stenosis there are usually ngjnurmurs audible at the aortic region ,at which 
spot the second sound is less intense than at the pulmonary area. In advanced 
cases at tho lower sternum and to the right a systolic tricuspid murmur is 
sometimes heard. Other points to be noted are. the following: The unusually 
sharp, clear first sound which follows the presystolic murmur, the cause of 
which is by no means easy to explain. It can scarcely be a valvular sound 
produced chiefly at the mitral orifice, since it may be heard with great intensity 
in cases in which the valves are rigid and calcified. It has been suggested hv 
A. E. San som and others that it is a loud “ snap ” of the tricuspid valvci- 
caused byThe powerful contraction of the greatly hypertrophied right ven¬ 
tricle! Broaclhent thinks if may'be due fo fEeabnfpT contr acTloSToFa ’ partial 1\ 
filled' left ventricle. The valvular sound may be audible at a distance, as one 
sits at the bedside of the patient (Graves). In a patitfhl saw with Dr. C. J- 
Blake the first sound was audible six feet,.by mcasurt^^Hbom the chest wall. 

These physical signs, it is to be borne in miJBMPcharacteristic only 
of tho stage in which compensation is maintainJL^jfpa murmur may be 
soft, almost inaudible, and only brought out af jfifqgnaori. Finally there 
comes a period in which, with failure of compevtwHHe presystolic mur¬ 
mur disappears and there is heard in the apex rflgflBjtrp first sound, or 
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r ^ thm - niai 'kcd systolic shock may Ik* present after 
the disappearance of the .thrill and the characteristic murmur, I'ndertreat- 
ment, with gradual fccovcry of compensation, probably with increasing vigor 
of contraction- of the right ventricle and left auricle, the presystolic murmur 
.reappears. In cases seen at this stage of the disease the nature of the valve 
lesion may be entirely overlooked. 

Stenosis of the mitral valve may for years be efficiently compensated by 
the hypertrophy of the right ventricle. Many persons with the characteristic 
physical signs of this lesion present no symptoms. They may for years per¬ 
haps be short of breath on going upstairs, hut are able to pass through the 
ordinary duties of life without discomfort. The pulse is smaller in volume 
than normal, and very often irregular. A s]<eeial danger of this stage is the 
recurring endocarditis. Vegetations may he whipped off into the circulation 
and, blocking a cerebral vessel, may cause hemiplegia or aphasia, or both. 
This, unfortunately, is not an uncommon sequence in women. Patients with 
mitral stenosis may survive this accident for an indefinite period. A woman, 
abovo seventy years of age, died in one of my wards at the Philadelphia Hos¬ 
pital, who had been in the almshouse, hemiplegic, for more than thirty years. 
The heart presented an extreme grade of mitral stenosis which had probably 
existed at the time of the hemiplegic attack. 

Pressure of the enlarged auricle oil the left recurrent laryngeal nerve, 
causing paralysis of the vocal cord on (lie corresponding side, has been de¬ 
scribed by Ortner and by Herrick. 1 have met with two instances. It is a 
point to be borne in mind, as the diagnosis of aneurism of the arch of the 
aorta may be made. 

Failure of compensation brings in its train the group of symptoms which 
• have been discussed under mitral insufficiency. Briefly enumerated they are: 
Eapid and irregular action of the heart, shortness of breath, cough, signs of 
pulmonary engorgement, and very frequently hicinoptysis. Attacks of this 
kind may recur for years. Bronchitis or a febrile attack may cause shortness 
of breath or slight blueness. Inflammatory affections of tlie lungs or pleura 
seriously disturb the right heart,'and these patients stand pneumonia very 
badly. Many, perhaps a majority of cases of mitral stenosis, do not have 
dropsy. The liver may lie greatly enlarged, and in the late stages ascites is 
not uncommon, particularly in children. General anasarca is most frequently 
met with in those cases in which there is secondary narrowing of the tricuspid 
orifice (Broadbent). 


fi. Tricuspid Valve Disease. 

(a) Tricuspid Begurgitation.— Occasionally this results from • acute or 
’chronic endocarditis with puckering; more commonly the condition is one 
of relative insufficiencyaand is secondary to lesions of the valves on the left 
side, particularly offtfee mitral. It is mot with also in ulff conditions of the 
lungs which cause obstruction to the circulation, such as cirrhosis and emphy¬ 
sema, particularly in combination with chronic bronchitis. The symptoms are 
those of obstruction in the lesser circulation with venous congestion ini the sys¬ 
temic veins, such as has already been described in connection with mitral 
insufficiency. T im . signs ' wf this condition are: 

(1) gyafnlin wnjn jiyWaHnn nf the blood into tbfl -right aitflClp the 
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tiransmission of the pulse-wave into the veins of the neck. If the regurgitation 
is slight or the contraction of the ventricle is feeble there may be no venous 
throbbing, but in other cases there is marked systolic pulsation in the cervical 
veins. That in thejight jugular is more forcible than that in the left. It may 
he seen both in the internal and the external vein, particularly in the latter. 
Marked pulsation in these veins occurs only when the valves guarding them 
become incompetent. Slight oscillations are by no means uncommon, even 
when the valves are intact.^ The dulcption is sometimes e norm ous, particu¬ 
larly in Jlie get of coughing, when the right jugular at the root of the neck 
may stand out, forming an extraordinary prominent ovoid mass. Occasionally 
the regurgitant pulse-wave may be widely transmitted and be seen iaihe sub¬ 
clavian and axillary veins, and even in the subcutaneous veins over the shoul¬ 
der, or in the superficial mammary veins. 

^ Kegurgitant .pulsation through tho tricuspid orifice may be transmitted 
to the inferior eava, and so to the hepatic veins, causing a systolic distention 
of the liver. VThis is best appreciated by bimanual palpation, placing one hand 
over the fifth and sixth costal cartilages and the other in the lateral region 
of the liver in the mid-axillary line. The rhythmical expansile pulsation may 
be readily distinguished, as a rule, from the. systolic depression of the liver 
.due to-eom'municated pulsation from thiTTe’ft~veotricle’. 

(2) The second important sign of tricuspid regurgitation is the' occur- 
irence of a systolic murmur of maximum intensity in the lower sternum. It 
is usually a sail, lovuiuuuutr, often to be distinguished from a coexisting 
'■mitral murmur by differences in qualify and pitch, and may be heard to tho 
right as far as the axilla. Sometimes it is very limited in its distribution. 

• Together these two signs positively indicate tricuspid regurgitation. In 
addition, the percussion usually shows increase in the area of dulness to the 
right of the sternum, and/the impulse in the lower sternal region is forcible. 
In the great majority of cases the symptoms are those of the associated lesions. 
(In cirrhosis of the lung and in chronic emphysema the failure of compensation 
jof the right ventricle with insufficiency of the tricuspid not infrequently leads 
either to acute asystole or to gradual failure with cardiac dropsy. 

, (b) Tricuspid Stenosis.—This interesting condition may be either con¬ 

genital or acquired. The congenital cases are not uncommon, and are asso¬ 
ciated usually with other valvular defects which cause early death. The 
acquired-form is not very infrequent. Bedford Fenwick collected 46 observa¬ 
tions, of which -tl Wf»n> in wninpii Leudet has nnnly-WI 117 rtlya of UU 
ofjhese in which the ages were mentioned, 80 were in women and ,2,1 in men. 
A great majority of the cases were in adults, only 8 being between the ago- 
of ten and twenty, jta. rarity as an isolated condition may be gathered from 
the fact thut of 114 autopsies, in 11 only was the lesion confined to this valve. 
In 21 the tricuspid, mitral, and aortic segments were involved, and in 78 the 
tricuspid and mitral. Practically the condition is almost always secondary 
to lesions of the left heart. 

The physical signs are sometimes characteristic. For instance, a pro- 
systolic thrill has been noted by several observers. The percussion shows 
dulness to be increased, particularly to the right of the sternum. On aus¬ 
cultation a presystolie murmur has been determined in certain cases, and 
is heard best at the root of the ensiform cartilage, or a little to the right of 
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it. Of gWlOTftl symptoms, cyanosis of the face and lips is very common, and 
in the late stages, when dropsy supervenes, it is apt to be intense. The lesion 
is interesting chiefly because it forms one o| the most serious complications of 
mitral stenosis. < 

7. Pulmonary Valve Disease. 


Murmurs in the region of the pulmonary valves are extremely common; 
lesions of the valves are exceedingly rare. Balfour has well called the pul¬ 
monic area the region of auscultatory romance. A systolic murmur is heard 
here under many conditions—(1) very often in health, in tlnn-cho'tcd persons, 
particularly in children, during expiration and in the recumbent posture; (2) 
when the heart is acting rapidly, as in fever and after exertion; (It) it is a 
favorite situation of the eardio-respiratory murmur: (1) in amende states; 
and (5) as mentioned previously, the systolic murmur of mitral iiisutlieieney 
may be transmitted along the left sternal margin. Actual lesions of the valves 
of the pulmonary artery are rare. 

(a) Stenosis is almost invariably a congenital anomaly. It constitutes 
ono of the most important of the congenital cardiac affections. The vnlxe 
segments are usually united, leaving ft small, narrow oriliee. In adults cases 
occasionally occur. The congenital lesion is commonly associated with patency 
of the ductus Botali and imperfection of the ventricular septum. There may 
also'be tricuspid stenosis. Acute endocarditis not infrequently attacks the 
sclerotic valves. 

The physical signs arc extremely uncertain. There may lie a systolic mur¬ 
mur with a thrill heard liest to the left, of the sternum in the second inter¬ 
costal space. This murmur may be very like a murmur or aortic stenosis, but 
is not transmitted into the vessels. Naturally the pulmonary second sound is 
weak or obliterated, or may be replaced by a diastolic murmur, t'sually there 


is hypertrophy of the right heart. 

(b) Pulmonary Insufficiency.—This rare affection is occasionally due to 
congenital malformation, particularly fusion of two of the segments. It, is 
sometimes present, as Bramwell has shown, in eases of malignant endocar¬ 
ditis. Barie has collected dS cases. 

The physical signs arc those of regurgitation into the rigid ventricle, 
hut as a rule, it is difficult to differentiate the murmur from that of aortic 
insufficiency, though the maximum intensity may he m the puliiionnry area. 
The absence of the vascular features of aortic insufficiency ■» ^ 
Roth Gibson and Graham Stcell have called attention to the po^.lu'.ty .r «.ih- 
ago through these valves in cases of great increase of pressure in the pulmonary 
nrtery and to a soft diastolic murmur heard under these ere.,instances, winch 
Steell calls “ the murmur of high pressure in the pulmonary artery. 


8. Combined Valvular Lesions. 

Valvular lesions arc seldom single or pure ^combined l ^j nnh v ar0 ^ 
common. This is particularly the ease in congenital . 

dren mitral and aortic lesions, the result of riouinn - ■ » ' y 

l’ure mitral insufficiency and pure mitral stenosis may 

in time the tfTeuBpiddiecomes involved, at first in sclerosis ami later imrT g 

of the orifice. Aortic valve lesions are more commonly uncombmed than 
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mitral lesions. The added lesion may be hurtM or hetpfnL The atenosh 
which so often accompanies the endocarditic variety may lessen tie regurgi¬ 
tation in aortic insufficiency; ancUi progressive narrowing of the mitral orifice 
may be beneficial in mitral regrwtation. 

Prognosis in Valvular Disease. —The question is entirely one of efficient 
(compensation^ So long as this is maintained tho patient may suffer no incon¬ 
venience, and even with the most serious forms of valve lesion the function of 
the heart may be little, if at all, disturbed. 

Practitioners who are not adepts in auscultation and feel unable to esti¬ 
mate the value of the various heart murmurs should remember that the best 
judgment of the conditions may be gathered from inspection and palpation. 
With an apex beat in the normal situation and regular in rhythm the auscul¬ 
tatory phenomena may be practically disregarded. 

A murmur per se is of little or no moment in determining the prognosis 
in any given case. There is a largo group of patients who present no other 
symptoms than a systolic murmur heard over tho body of the heart, or over 
the apex, in whom the left ventricle is not hypertrophied, the heart rhythm is 
normal, and who may not have had rheumatism. Indeed, the condition is 
accidentally discovered, often during examination for life insurance. Among 
the conditions influencing prognosis are: 

(а) Age. —Children under ten are bad subjects. Compensation is well 
effected, and they are free from many of the influences which disturb com¬ 
pensation in adults. The coronary arteries are healthy, and nutrition of the 
heart-muscle can be readily maintained. Yet, in spite of this, the outlook in 
cardiac lesions developing in very young children is usually bad. One reason 
^s that the valve lesion itself is apt to be rapidly progressive, and the limit of 
cardiac reserve force is in such cases early reached. There seems to be pro¬ 
portionately a greater degree of hypertrophy and dilatation. Among other 
causes of the risks of this period are to be mentioned insufficient food in the 
poorer classes, tho recurrence of rheumatic attacks, and the existence of peri¬ 
cardial adhesions. The outlook in a child who can be carefully supervised 
and prevented from damaging himself by ovorexertion is naturally better than 
in one who is constantly overtasking his muscles. The valvular lesions which 
occur at, or subsequent to, the period of puberty are more likely to be perma¬ 
nently and efficiently compensated. Sudden death from heart-disease is very 
raj$ in children. 

(б) Sex. — Women bear valve lesions, as a rule, better than men, owing 
partly to the fact that they live quieter lives, partly to the less common involve¬ 
ment of the coronary arteries, and to the greater frequency of mitral lesion.-. 
Pregnancy and parturition are disturbing factors, but are, I think, less serious 
than some writers would have us believe. 

(c) Valye.Am'eoted.— The relative prognosis of the different valve lesions 
is very difficult to estimate. Each case must, therefore, be judged on its own 
merits. Aortic insufficiency is unquestionably the most serious; yet for years 
it may be perfectly compensated. Favorable circumstances in any case are 
the moderate grade t)f hypertrophy and dilatation, the absence of all symptoui- 
of cardiandistress, and the absence of extensive arterio-sclerosis and of angina 
The prognosis rests in reality with the condition of the coronary arteries. 
Rheumatic lesions of the valves, inducing insufficiency, are less apt to be asso- 
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cioiwl"irijflk endarteritis at the root of tin* aorta; ami in such case-. (lie eoiqmary 
arteries may escape for years. On the other hand, when the nnrtie insullieieney 
is only a part of an extensive urtcrio-scloro*i*n( the root of the aorta, the coro¬ 
nary arteries are almost invariably invohedftnd the outlook in sneh eases is 
much more serious. Sadden death is not uneominon, either from neuto dila¬ 
tation during some exertion, or, more frequently, from blocking of one of the 
branches of the coronary arteries. The liability of this form to be associated 


with angina pectoris also adds to its severity. Aortic stenosis is a compara¬ 
tively ram«lMion, most commonly met with iu middle-aged or elderly men, 
and is, as a rule, well compensated. In Broadbent’s series of eases, in which 
autopsy showed definite aortic narrowing, forty years was the average age at. 
death, and the oldest was hut fifty-three. 

In jmitral lesions the outlook on the whole is much more favorable than 
in aortic insufficiency. Mitral insullieieney, when well compensated, carries 
with it a better prognosis than mitral stenosis. Except aortic stenosis, it is 
the only lesion commonly met with in patients over threescore years. It must 
be borne in mind that ttie eases which last the longest are those in which the 
valve orifice is more or less narrowed, as well as ineomjietonl. There is, in 
reality, no valve lesion so poorly compensated and so rapidly fatal as that in 
which the mitral segments are gradually curled and puckered until they form 
a narrow strip around a wide mitral ring-a rendition specially seen in chil¬ 
dren. There are many cases of mitral insullieieney m which the defect is 
thoroughly balanced for thirty or even forty years, without distress or incon¬ 
venience. Even with great hypertrophy and the n[ie\ lieat almost in the m d- 
axillary line, there may be little or no distress, and the compensation may bo 
most effective. Women may pass safely through repeated p,;o K ,uu,c.o.1hough 
here they are liable to accidents associated with the severe strain 1 havM l 
under observation for many years a patient who bad her I.rst allnek of rtw mm 
tism at the age of fifteen, when she already bad a well-marked mfind murmur. 
She first came under my observation, lur y-three years ago, wh h,> « 

hvnertrophy of the left ventricle and a loud systolic murmur. She has live, 
a^very active life, has been unusually vigorous, has liorne e^ven e nldmi ai d 
has passed through throe subsequent attacks of rheumatism. She is now in 
her StShird year. The loud mitral systolic murmur persists, but she 

very well only a little short of breath on exertion. .. 

^In mitral Stenosis the prognosis is usually regarded as less favorable. Ay 
• v.nu lml me however to place this lesion almost on a level, par- 

own experience has leu me, nowi\ci, i 1 , . f... n 

ticularlv in women with the mitral insufficiency. It is found very oilu in 
person! in perfect health, who have had neither palpitation nor signsJ of ■ * 

failure, and' who have lived laborious ad- 

')ent indicate that the date of deal i s () f Mary'a 

vaneed. Of 53 cases abstracted from the post-m ‘ ()r thirty . ei( J,t 

Hospital, thirty-three was the age for ,nal< f.Lmaneios with safety, 
for females. These women, too, pass thr0 «g h r «P°^ [ ^ { cerebral em bol- 
There are of course those too common accidents lie resu*^^ 

JSSTtES i. J question .hioh ^,ui» gr-te. 
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riencg and more mature judgment, and even the moat experiefi&tiuare some¬ 
times at fault. 

The following conditions juftify a favorable prognosis: Good general 
health and good habits; no exceptional liability to rheumatie or catarrhal 
affections; origin of the valvular lesion independently of degeneration; exist¬ 
ence of the valvular lesion without change for over three years; sound ven¬ 
tricles, of moderate-frequency and general regularity of action; sound arteries, 
with a" normal amount of blood and tension in the smaller vessels; and, lastly, 
freedom from pulmonary, hepatic, and renal congestion. 

Treatment of Valvular Lesions. —(a) Stage of Compensation. —Medici-' 
nal treatment at this period is not necessary and is often hurtful. A very 
common error is to administer cardiac drugs, such as digitalis, on the discov¬ 
ery of a murmur or of hypertrophy. If the lesion has been found accidentally, 
it may be best not to tell the patient, but rather an intimate friend. Often 
it is necessary, however, to be perfectly frank in order that the patient may 
take certain preventive measures. He should lead a quiet, regulated, orderly 
life, free from excitement and worry, and the risk of sudden death makes it 
imperative that the patient suffering from aortic disease should be specially 
warned against overexertion and hurry. - An ordinary wholesome diet in mod¬ 
erate quantities should be taken; tobaOTo may be allowed in moderation, but* 
stimulants should be interdicted or used in very small amount. Exercise 
should be regulated entirely by the feelings of the patient. So long as no 
cardiac distress or palpitation follows, moderate exercise will prove very bene¬ 
ficial. The skin should be kept active by a dally bath. Hot baths should be 
avoided and the TurkishJiath should be interdicted. In the case of fnll- 
•blooded, somewhat corpulent individuals, an occasional saline purge should be 
taken. Patients with valvular lesions should not go into very high altitudes. 
The act of coition has serious risks, particularly in aortic insufficiency. Know¬ 
ing that the causes which most surely and powerfully disturb the compensation 
are overexertion, mental worry, and malnutrition, the physician should give 
suitable instructions in each case. As it is always better to have the co-opera¬ 
tion of an intelligent patient, he should, as a rule, be told of the condition, 
but in this matter the physician must be guided by circumstances, and there 
are cases in which reticence is the wiser policy. 

(6) Stage of Broken Compensation. —The break may be immediate ami 
final, as when sudden death results from acute dilatation or from blocking of 
a branch of the coronary artery, or it may be gradual. Among the first indi¬ 
cations are shortness of breath on exertion or attacks of nocturnal dyspnoea. 
These are often associated with impaired nutrition, particularly with amemiu. 
and a course of iron or change of air may suffice to relieve the symptoms. 

Irregularity of the action of the heart can not always be termed an in¬ 
dication of failing compensation, particularly in instances of mitral disease. 
It has greater significance in aortic lesions. Serious failure of compensation 
is indicated by signs of dilatation of the heart, marked cyanosis, the gallop 
rhythm, or*variou% forms of arrhythmia, with or without the existence of 
dropsy. Under theee circumstances the following measures are to be carried 
out: 

(1) Barf.—Disturbed compensation may be completely restored by rest 
of the body. In many cases with oedema of the ankles, moderate dilatation of 
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§ ; S lrTCgl ? lari Y ° f thC 1>u1m '’ i,lc in bed, a few doses of tho 
d bgctiire of cardamoms, and a saline purge suffice, within a week or 
to days, to restore the compensation. 

(2) Hbatelief of the embarrassed circulation. 

{&» Ly Venesection. In cases of dilatation, from whatever cause, whether 
in mitral or aortic lesions or distention of the right ventricle jn emphysema, 
when signs of venous engorgement are marked and when there is orthopnea 
with cyanosis, the abstraction of from 20 to 3U ounces of blood is indicated. 
This is the occasion, in which timely venesection may save the patient’s life. 
It is particularly helpful in the dilated heart of arterio-selerosis. 

(6) By Depletion through Ike Bowels. —This is particularly valuable when 
dropsy is present. Of the various purges the salines are to be preferred, and 
may be given by Matthew Hay’s method. Half an hour to an hour before 
breakfast from half an ounce to an ounce and a half of Epsom salts may bo 
given in a concentrated form. This usually produces from three to live liquid 
evacuations. The compound jalap powder in half-drachm doses, or elaterium, 
may be employed for the same purpose. Even when the pulse is very feeble 
these hydragogue cathartics are well borne, and they deplete the portul system 
rapidly and efficiently. 

(c) The Use of Remedies whidfatimulate the Heart's Action. —Of these, 
by far the most important is digitalis, which was introduced into pructioo 
by Withering. The indication for its use is weakness of the heart-muscle; the 
-contra-indication is a perfectly balauced compensatory hypertrophy, such as 
we see in all forms of valvula# disease. Broken compensation, no matter what 
the valve lesion may be, is the signal for its use. It acts upon the heart, slow¬ 
ing and at the same time increasing the force oT the contractions. It acts 
on the peripheral arteries, raising their tension, so that a steady and “quablo 
flow of blood is maintained in the capillaries, which, after all, is the prime 
aim and object of the circulation. The beneficial effects are liest seen in cases 
of mitral disease with small, irregular pulse and cardiac dropsy. Its effects 
are not less striking in the dilatation of the left ventricle, in the failing com¬ 
pensation of aortic insufficiency or of arterio-selerosis. On theoretical grounds 
it has been urged that its use is not so advantageous in aortic insufficiency, 
since it prolongs the diastole and leads to greater distention. f .This need not 
be considered, and digitalis is just as serviceable in this as in any other con¬ 
dition associated with progressive dilatation; larger doses are often required. 
It may be given as the tincture or the infusion. In cases of cardiac dropsy, 
from whatever cause, 15 minims of the tincture or half an ounce of the in¬ 
fusion may be given every three hours for two days, after which the dose may 
be reduced. Some prefer the tincture, others the infusion; it is a matter of 
indifference if the drug is good. The urine of a patient taking digitalis should 
lie carefully estimated each day. As a rule, when its action is beneficial, there 
is within twenty-four hours an increase in the amount; often the flow is very 
great Under its use the dyspnoea is relieved, the dropsy gradually disappears, 
the pulse becomes firmer, fuller in volume, and sometime^, if it as veTy 

intermittent, regular. , ... , 

IU effects sometimes follow digitalis. There is no such thing as a cumu¬ 
lative action of the drug manifested by sudden symptoms. Tone effects are) 
teen in the production of nausea and vomiting. The pulse becomes nregu-arr 

58 
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and small, and them m^y hp K °° fa nt ftlt 

as pointed out by Broadbent, is found particularly in .dm‘bf:i$iid>abiio8iB 
whan t.hpy pm under .Bin inflnniww»/,ilutk.iirng. The jato ”* 

amount. These symptoms subside on the withdrawal of the digitalis, and are 
rarely serious. There are patients who take digitalis uninterruptedly for 
years, and feel .palpitation, and distress if the drug is omitted. Tn ~y i ita}.di“ 
ea se, even when it does good it does not abrajM steady iha jpnlse. There are 
many cases in which the irregularity is not affected by the digitalis. ’Warn 
the compensation has been re-established the. drug may be omitted. When 
there is dyspnoea on exertion and cardiac distress, from 5 to 10 minims three 
times a day may be advantageously given for prolonged periods, but the effects 
should be carefully watched. In cardiac dropsy digitalis should be used at the 
outset with a free hand. Small doses should not be given, but from the first 
half-ounce doses of the infusion every three hours, or from 15 to 20 minims of 
the tincture. Digitalin, hypodermically (gr. ^), every three .or four hours, < 
may be substituted. 

Of other remedies strophanthus alone is of service. Given in doses of from 
’ 5io 8 minims of the tincture, it acts like digitalis. It certainly will sometimes 
steady the intermittent heart of mitral valve disease when digitalis fails to do 
so, but it is not to be compared with this drug when dropsy is present.' Conval- 
laria, citrate of caffeine, and adonis vernalis and Sparteine are warmly recom¬ 
mended as substitutes for digitalis, but their inferiority is so manifest that 
their use is rarely indicated. 

There are two valuable adjuncts in the treatment of valvular disease-*iron 
and strychnia. When amends is a marked feature iron should be given in 
full doses. In some instances of failing compensation this is the only medi¬ 
cine needed to restore the balance. Arsenic is occasionally an excellent substi¬ 
tute, and one or other of them should be administered in all instances of heart- 
trouble when pallor is present. Strychnia is a heart tonic of very great value. 
It may be given alone or in combination with the digitalis in 1 or 2 drop doses 
of the 1-per-cent solution, or hypodermically in doses of -fo-fogr. Alcoholic 
stimulants in moderation are occasionally useful, especially in tiding over a 
period of acute cardiac weakness. 

Treatment >of Special Symptoms.— (a) Dbopsy. —The increased arterial 
tension and activity of the capillary circulation under the influence of digitalis 
hastens the interstitial lymph flow and favors resorption of the fluid. The 
hydragogue cathartics, by rapidly depleting the blood, promote, too, the absorp¬ 
tion of the fluid from the lymph spaces and the lymph sacs. These two meas¬ 
ures usually suffice to rid the patient of the dropsy. In some cases, however, 
it can not be relieved, and then Southey’s tidies may be used or the legs punc¬ 
tured. If done with care, after a thorough washing of the parts, and if anti¬ 
septic precautions are taken, scarification is a very serviceable measure, ami 
should be resorted to more frequently than it is. Canton flannel bandages may 
be applied on the oedematous legs. 

(b) Dysmjcea.—- 1 The patients are usually unable to lie down. A comfort- 
1 able bed-rest should therefore be provided—if possible, one with lateral projec¬ 
tions, so that in sleeping the head can be supported as it falls over. The 
, shortness of breath is associated with dilatation, chronic bronchitis, or hydrn- 
■’- (1in ' 0 "hast should be carefully examined in all these cases, as hydro- 
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or of both is a common cause of shortness of breath. 

* “fad gurgitation with recurring hydrothorax usually 
which is reheved, week by week or month bv month, by 
oaetnm a l .d y spntea, particularly when combined with .rest- 
is invaluable and may be given without hesitation. Tho 
,e (Riming influence of opium in all conditions of.cnrdiac insuf¬ 
ficiency is not sufficiently recognized. There are instances of i'urdiae_dy.spnu!a 
dropsy, particularly in mitral valve disease, in which nitro- 
glyo en a m . - of-.great service, if given in the 1-per-cent solution in increasing 
doses. It is especially serviceable in the cases in whieh the pulse tension is 
high. 

(c) UaLPITATION AND Cardiac Dihtbehh.— Hii in stances of crpnt. hyper¬ 
trophy and in the throbbing which is so distressing in some cases of aortic in- 
s ufficieg cy^aconite is of service in doses of from 1 to 3 minims every two or 
threeHours, f^n ice-bag over the heart or Leiter’s coil is also of service in- 
allaying the rapid action and the throbbing. 2 . For the pains, winch are often 
so marked in aortic lesions^iodide of potassium in 10-grain doses, three times 
a day, ortyhe nitroglycer in may be tried. Smqll g listers are sometimes advan¬ 
tageous. It must be remembered that an important cause of palpitation and 
cardiac distress is flatulent dis tent ion of the stomach or colon, against whieh 
suitable measures must be directed. 

(d) Gastric Symptoms. —The cases of cardiac insufficiency which do 
badly and fail to respond to digitalis arc most often those in which nausea 
and vomiting are prominent features. Tho liver is often greatly enlarged in 
these cases; there is more or less stasis in tho hepatic vessels, and hill little 
can be expected of drugs until the venous engorgement is relieved. If the 
vomiting persists, it is best to stop the food and give small bits of ice, small 
quantities of milk and lime water, and effervescing drinks, such as Apol- 
linaris water and champagne, tlroasotc, hydrocyanic acid, and the ovulate of 
cerium arc sometimes useful; but, as a rule, the condition is obstinate and 
always serious. 

(e) Couaii and Haemoptysis.— The former is almost a necessary con¬ 
comitant of cardiac insufficiency, owing to engorgement of the pulmonary ves¬ 
sels and more or less bronchitis. It is allayed by measures directed rather to 
the heart than to the lungs. Haemoptysis in chronic valvular disease is some¬ 
times a salutary symptom. An army surgeon, who was invalided during tho 
American civil war on account of harnioptysis, supposed to Is; due to tuber¬ 
culosis, had for many years, in association with mitral insufficiency and en¬ 
larged heart, many attacks of hamwptysis. He assured me that his condition 
Whs invariably better after the attack. It is rarely fatal, except m some cases 
of acute dilatation, and seldom calls for special treatment. 

(f) Si®»essness.— One of the most distressing features of valvular 
lesions, even in the stage of compensation, is disturbed sleep. 1 ationts may 
wake suddenly with throbbing of the heart, often in an attack of nightmare. 
Subsequently, when the compensation has failed, it is a so a worrymg symp- 
to,m The sleep is broken, restless, and frequently d.stnrbe. by fnghtful 
dreams. Sometimes a dose of the spirits of chloroform or of ether, w*«ihalf 
a drachm of spirits of camphor, given in a little hot whisky, ^llpveaquiet 
night. The compound spirits of ether, Hoffmann’s anodyne, though very un- 
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pleasant to take, is frequently a great boon in the intermedia 
compensation has partially failed and the patients suffer from 
sleepless nights. Paraldehyde and amylene hydrate are sometimes serviceable. 
Urethan, sulphonal, and chloralamide are rarely efficacious, and it is best, after 
a few trials, particularly if the paraldehyde does not answer, to resort to 
morphia. It /nay be given in combination with atropine. 

(g) Renal Symptoms.— With broken compensation and lowering of 
the tension in the aorta, the urinary secretion is greatly diminished, and 
the amount may sink to 5 or G ounces in the day. Digitalis, and Btrophan- 
thus when efficient, usually increase the flow. A brisk purge may be followed 
by augmented secretion. The combination in pill form of digitalis, squill, 
and the black oxide of mercury, will sometimes prove effective when the infu¬ 
sion or tincture of digitalis alone has failed. Calomel acts well in some cases, 
given in 3-grain doses every six hours for three or four days. 

The diet in chronic valve-diseases is often very difficult to regulate. Widal 
and others have shown that rofon+imi nt the ntiWJau i 8 an important factor 
in cardiac dropsy and heart failure. A milk diet, 3 liters a day, favors their 
elimination, and in the intervals between attacks a salt-free diet as far as 
possible should be used. Starchy foods, and all articles likely to cause flatu¬ 
lency, should be forbidden. Stimulants are often necessary, either whisky or 
brandy. 



HI. AFFECTIONS OF THE MY00ABDJTTM. 

1. T)tt.atation Awn UTOcPTimuua 

As with other muscular hollow organs, the size of the chambers of the 
heart varies greatly within normal limits. Dilatation may be an acute process, 
and quite transitory as after severe muscular effort, or it may be chronic, in 
which case it is associated with hypertrophy. Not always, however; there is 
an extraordinary heart in the McGill College Museum showing a parchment- 
like thinning of the walls with uniform dilatation of all the chambers; in 
places in the right auricle and ventricle only the epicardium remains. Dila¬ 
tation is pathological only when permanent. Increase in capacity means 
increased work for the walls, which in consequence hypertrophy to meet the 
demand. 

Dilatation. —Two important causes combine tio produce dilatation —in¬ 
creased pressure within the cavities and impaired resistance, due to weakening 
of the muscular wall—which may act singly, but are often combined. A 
weakened wall may yield to a normal distending force, or a normal wall mny 
yield under a heightened blood-pressure. 

(1) Heightened endocaudlac pressure results either from an, increased 
quantity of blood to be moved or an obstacle to be overcome, and is the more 
frequent cause. It does not necessarily bring about dilatation; simple hyper¬ 
trophy may follow, as in the early period of aortic stenosis, and in the hyper¬ 
trophy of the left ventricle in Bright’s disease. 

The size of the cardiac chambers varies in health. With slow action of 
the heart the dilatation is complete and fuller than it is with rapid action. 
Physiologically, the limits of dilatation are reached when the chamber doe* 
itself during the systole. This may occur as an acute, transient con- 
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§§£#* severe exertion—during, for example, the ascent of a mojmtain. 
jl^iinay J>e great dilatation of the rigid, heart, as shown by the increased 
ipigagtrie pulsation, and even increase in the cardiac dillness. The safety* 
radve action of the tricuspid valves may here come into play, relieving the 
.tings by permitting regurgitation into the auricle. With rest the condition 
is removed, but if it has been extreme, the heart may sutler a strain from 
jyhich it may recover slowly, or, indeed, the individual may never be able 
igain to undertake severe exertion. In the process of training, the getting 
wind, as it is called, is largely a gradual increase in the capability of the 
heart, particularly of the right chambers. A degree of exertion can he safely 
maintained in full training which would lie quite impossible under other cir¬ 
cumstances, because, by a gradual process of what we may call physical edu¬ 
cation, the heart has strengthened its reserve force—widened enormously its 
limits of physiological work. Endurance in prolonged contests is measured 
by the capabilities of the heart, and its essence consists in being able to meet 
the continuous tendency to overstep the limits of dilatation. We have no 
positive knowledge of the nature of the changes in the heart which occur ill 
this process, but it must lie in the direction of increased muscular and nervous 
energy. The large heart of athletes may he due to the prolonged use of their 
muscles, but no man becomes a great runner or oarsman who has not natu¬ 
rally a capable if not a large heart. Master McGrath, the celebrated giey- 
hound, and Eclipse, the race-horse, both famous for endurance rather than 
speed, had very large hearts. 

Excessive dilatation during severe muscular effort results in heart-dram. 
A man, perhaps in poor condition, calls upon his heart for extra work during 
the ascent of a high mountain, and is at once seized with pain about the ben ft 
and a sense of distress in the epigastrium, lie breathes rapidly for some tune, 
is “puffed,” "as wo say, but the symptoms pass off after a night’s quiet. An 
attempt to repeat the exercise is followed by another attack, or, indeed, an 
attack of cardiac dyspnoea may come on while he is at rest. For months such 
a man may be unfitted for severe exertion, or he may he permanently incapac¬ 
itated. In some way he has overstrained his heart and become ‘ broken- 
winded” Exactly what has taken place in these hearts we can not say, but 
their reserve force is lost, and with it the power of meeting the demands 
exacted in maintaining the circulation during severe exertion 1 lie heart- 
shock” of Latham includes cases of this nature—sudden cardiac breakdown 
during exertion, not due to rupture of a valve. It seems probable that sodden 
death in men during long-continued efforts, as in a race, is sometimes due to 

overdistention and paralysis of the heart, . _ , 

Acute .dilatative heart weakness is seen in many conditions, as, in Graves 
diseased paroxysmal tachycardia, in old myocardial cases following exertion 
Mddn^ina pectoris. There is usually a striking contrast, between the wide 
and forcible cardiac impulse and the small, feeble, irregular 

Dilatation occurs'in all forms of valve lesions, la aortic mcorn potency 
blood enters the left ventricle during diastole from the unguarded aorta and 
from the left auricle, and the quantity of blood at the term nat™ 

subjects the walls to an extreme degree of pressure, ^ 

yield. In time they augment in thickness, and present the typical eccentric 

hypertrophy of this condition. 
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Ip,mitral insufficiency blood which should have been driven iritotheaorta 
is forced into and dilates the auricle from which it came, and ihen in the 
diastole of the ventricle a large amount is returned from the auricle, and with 
increased force. In mitral stenosis the left auricle is the seat of greatly in¬ 
creased tension during diastole, and dilates as well as hypertrophies; the dis¬ 
tention, too, nifty be enormous. Dilatation of the right ventricle is produced 
by a number of conditions, which were considered under hypertrophy. All 
circumstances, such as mitral stenosis, emphysema, etc., which permanently 
increase the tension of the blood in the pulmonary vessels, cause its dilatation. 

The idiopathic dilatation and hypertrophy of beer drinkers also comes in 
this group, as it is brought about gradually by increased endocardial pressure. 

(2) Impaired nutrition of the iiEAET-WALLS may lead to a diminution 
of the resisting power so that dilatation readily occurs. 

The loss of tone due to parenchymatous degeneration or myocarditis in 
fevers may lead to a fatal condition of acute dilatation. It is a recognized 
cause of death in scarlatinal dropsy (Goodhart), and may .occur in rheumatic 
fever, typhus, typhoid, erysipelas, etc. The changes in the heart-muscle which 
accompany acute e ndocardi tis or pericardit is may lead to dilatation, especially 
in the latter disease! m ana; mi a, leukaemia, and chlorosis the dilatation 
may be considerable. In sclerosis of the walls, the yielding is always where 
this process is most advanced, as at the left apex. Under any of these cir¬ 
cumstances the walls may yield with normal blood-pressure. 

Pericardial adhjajfltii are a cause of dilatation, and we generally find in 
cases with*exfensive and firm union considerable hypertrophy and dilatation. 
There is usually here some impairment as well of the superficial layers of 
muscle. 

v Hypertrophy.— There are two forms of hypertrophy, one in which the 
cavity or cavities arc of normal size; and the other with dilatation (ec£S#trtc 
hypertrophy), in which the cavities are enlarged and the walls increased in 
thickness. The condition formerly Bpoken of as cfigcqftfcric hypertrophy, in 
which there is diminution in the size of the cavity with thickening of the 
walls, is, as a rule, a post-mortem change. 

The enlargement may affect the entire organ, one side, or only one cham¬ 
ber. Naturally, as the left ventricle does the chief work in forcing the blood 
through the systemic arteries, the change is most frequently found in it. 

Hypertrophy of the heart follows the law governing muscles, that within 
certain limits, if the nutrition is kept up, increased work is followed by 
increased size—i. e., hypertrophy. 

Hypebtbophy of the left venthiole alone, or with general enlarge¬ 
ment of the heart, is brought about by— 

Conditions affecting the heart itself: (1) Disease of the aortic valve; (2) 
mitral insufficiency; (3) pericardial adhesions; (4) sclerotic myocarditis; (6) 
disturbed innervation, with overaction, as in exophthalmic goitre, in long- 
continued nervous palpitation, and as a result of the action of certain articles, 
such as tga, coffee, and tobacco. In all of these the work of the heart i- 
increased. In the case of the valve lesions the increase is due to the increased 
intraventricular pressure; in the case of the adherent pericardium and myo¬ 
carditis, to direct interference with the symmetrical and orderly contraction of 
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upon the blood-vessels- (1) General arterio-sclcrosis, 
£th®-wit$ut renal disease; (2) all states of increased arterial tension 
indtio'jd by the contraction of the smaller arteries under the influence of 
certain toxic - substances, which, as Bright suggested, "by alToetmg the 
minute capillary circulation, render greater action necessary to send the blond 
through the distant subdivisions of the vascular system (It) prolonged mus¬ 
cular exertion* which enormously increases the hlo<Kl-]>ressure in the arteries; 
(ijn^rrowing of the aorta, as in the congenital stenosis. 

HrPEKTHOPlIY OF THE EIGHT VENTRICLE is met with under the following 
conditions— 

(1) Lesions* of the mitral valve, cither incompetence or stenosis, which 
act by increasing the resistance in the pulmonary vessels. (2) Pulmonary 
lesions, obliteration of any number of blood-vessels within the lungs, such 
as occurs in emphysema or cirrhosis, is followed by hypertrophy of the right 
ventricle. (3) Valvular lesions on the right side occasionally cause hyper¬ 
trophy in the adult, not infrequently in the Mils. (I) Chrome ralnilur dis- 
ease of the left heart and pericardial adhesions are sooner or later associated 
with hypertrophy of the right ventricle. 

In the auricles simple hypertrophy is never seen; there is always dilata¬ 
tion with hypertrophy. In the left auricle the condition develops in lesions 
at the mitral orifice, particularly stenosis. The right auricle hypertrophies 
when there is greatly increased blood-pressure imtlie lesser circulation, whether 
duo to mitral stenosis or pulmonary lesions. Narrowing of the I rieiispul orifice 
is a less frequent cause. 


2. Lesions due to Disease of the C'oiionauy Aim, hies. 

A knowledge of the changes produced in the myocardium b.V disease of the 
coronary vessels gives a key to the understanding of many problems in eardme 
pathology. The terminal branches of the coronary vessels arc end-arteric*, 
that is, the communication lielvvcen neighboring branches is through c-.ai>illiiri«M 
only J II. Pmtt bus shown that the vessels of Tl.ebes.us, which open fi»m 
the ventricles and auricles into a system of fine branches and thus conumm - 
cate with the cardiac capillaries and coronary veins,j^y be f “* 1 

the my ocardium sufficiently to keep it alive even when the emmu y arhri.s 
iSudcd. The blocking of one of these vessels by a thrombus or an 
embolus leads usually to a.condition which is known as— 

(a) Anemic necrosis, or white infarct. hen tins docs not o n,r ho 
reason may be sought in (1) the existence of abnormal 
by their presence take the coronary system ou o u „ > I r ,, 

or (2) the vicarious flow through the vessels of . '“Jr";.,ri/.. and in t»i 
veins. The condition is most commonly seen in i t ry qq„. 

septum, in the territory of distribution of the anter.o co n v ^ ‘ 
affected area has’ a yellowish-white color, sometimes « f" 
at other times a gravish-red tint. It may ie some ^Microscopically 

often it is irregular in contour and projM s a ovet ‘ from t)ic 

ihe changes arc very characteristic. Th , winder in from 

muscle fibres or they undergo ^ff C r didntegration' At a later stage 

the surrounding tissue, and tlies. may . f of t he infarct which 

ji n $ Y { growth of fibrous tissue is found 1 I P 
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ultimately may entirely replace the dead fibres. The ftt# 
geneohs, hyaline appearance. In some instances there is i 
tion, and even to the 'naked eye a firm white pitch of hyaline ’degeneration 
may appear in the centre of the area. Bnpture of the heart may be asso¬ 
ciated with anaemic necrosis. 

(6) The s^ond important effect of coronary-artery disease upon the myo¬ 
cardium is seen in the production of fibrous myocarditis. This may result 
from the gradual transformation of areas of anaemic necrosis. More commonly 
it is caused by the narrowing of a coronary branch in a process of obliterative 
endarteritis. Where the process is gradual evidences of granulation tissue 
are often wanting, and any distinction between the necrotic muscle fibres and 
the new scar tissue is difficult to establish. J. B. a., fhd"" 

the mu scl e fibres, undergo- s change-the reverse of that of their nprmaLdmlop- 
mgn t and lose their fibril bundles preliminary to their complete replacement 
by connective tissue. The sclerosis is most frequently seen at the apex of the 
lefFventricle and in the septum, but it may occur in any portion. In the 
septum and walls there are ofton streaks and patches which are only seen 
in carefully made serial sections. Hypertrophy of the heart is commonly 
associated with this degeneration. It is the i nvariable pr ecursor of anfflyism 
of thcjiea*t. 

1c) Sudden Death in Coronary Artery Disease.— fiy ^p lctp phlitfT nfin " 
of one coronary artery, if produced suddenly is u sually -- f a t al. Wheftju- 
duged slowly, oither\by artcno-sclerosis at the orifice of the artery at the root of 
the aorta or by an obliterating endarteritis in the course of the vessel, thexircu- 
, lation may bo carried on through the other vessel. Sudden death is not uncom- 
iJRion, owing to thrombosis of a vessel which has become narrowed by sclerosis. 
l En.medic ' o-leqal c ases, it isAfamt of- pnmafy.imforioAoo-t« rwwswhsa that this 
Is one of the common causes of -sudden deulh^Dim condition should be care¬ 
fully sought for, inasmuch as it may be the sole lesion, except a general, some¬ 
times slight arterio-sclerosis. In Jho most extreme grade one coronarygftjrtery 
mgjSWmtirely blooked, with the production of extensive fibroid disease, and 
fUaain branch of the other also may be occluded. A large, powerfully built 
imbecile, aged thirty-five, at the Elwyn Institution, Pennsylvania, who had for 
years enjoyed doing the heavy work abo£ the place, died suddenly, without 
any preliminary symptoms. The heart weighed over 600 grammes; the an¬ 
terior coronary artery was practically occluded by obliterating endarteritis, 
and of the posterior artery one main branch was blocked. 

(d) Septic Infarcts,—In pysemia the smaller branches of the coronary 
arteries may be blocked with emboli which give rise to infectious or septic 
"infarcts in the mypcsrdium in the form of abscesses, varying in size from a 
pfifttftja pin’s head. These may noi cause any disturbance, but when large they 
may perforate Jntp the ventricle or into the pericardium, forming what has 
been called acute ulcer of the heart. 

3. Ac ute Intebsttit AIi-.Mt" 811 ™™ 

I n, soma infada«r aB_rTiaeaaeg afid in arnite perirarditis the in termusc ular con¬ 
n ective tissue mav be swollen and in filtrated with snialL ronnduxlls and 
l eucocyt es, the blood- vessefa dilated, and the muscle.fibres the, seat pf granular, 
Wline tfeeeneration. Occasionally, in pysemia the infiltration with 
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diffuse and confined chiefly to the interstitial tissue. Coun- 
iribed this condition of the heart wall in jjinyiyrlufr n and 
I demonstrating the gonococcus in the diseased areas. The com- 
’iplffl 8X6 found in diphtheria, ty pho id fever, and acute epdo* 
'own by the studiesm Romberg. The loci may be the starting- 

ftf flKrrma mvA/iavJifia * 


naffitfa. ai „-,-* _ 

points of patches of fibrous myocarditis, 


4. ft U OMBW I 'A mat- AijQ.SaQUKiXAHON. 

This condition was described by Reliant and Landouisy in 1877, and has 
been carefully studied by different pathologists. Two forms are met with: 

1. Segmentation. The muscle fibres have separated at the cement line. 

2. Fragmentation. The fracture lias been across the fibre itself, and primps 
at the level of the nucleus. Longitudinal division is unusual. All bough the 
condition; doubtless arises in,some instances during the death agony, as in 
cases of sudden deathJjy violence, in others it would seem to have clinical and 
pathological significance. It is found associated with other lesions, fibrous 
myocarditis) infarction, and fa tty - d egenemtion. .1. 15. MnoCnlluin distin¬ 
guishes a simple from a degenerative fragmentation. The first takes place 
in the normal fibre, which, however, shows irregular extensions and contrac¬ 
tions. The second succeeds degeneration in the fibre. Hearts the seat of 
msrWI fragmentation are lax, easily torn, the muscle fibres widely separated, 
and often pale and cloudy. 


. 5. Pajrknohymatoub. PwiiNWuaaoN. 

This is usually mfiLwithAn'fevers, or in connection w it h nndflUM&t is or 
p ericarditi s, and in infections and indications generally. Ltia ch a m r. t n r nftfl 
by a pale, tiirbid’st'ate’„f the cardiac muscle, which-W-gtmernl, not localized. 
T»ty and "softness are the special features. It is the soften,si heart of 
Laenncc and Louis. Stokes speaks of an instance m winch so great was the 
softening of the organ that when the heart was grasped by the great vessels and 
held with the apex pointing upward, it fell down over the hand, covering it liko 

a cap of a large mushroom.” , ... 

Histologically, there is a degeneration of the muscle fibres, which are 
infiltrated to a various extent wil granules which resist the action of ether, 
but are dissolved in acetic acid. Sometimes this granular change n ; JJ"* 
is extreme, and no trace of the striai can be detected. It »■ pnita>> >' 
of a toxic agent and is seen in its most exquisite form in the lumbar nfusclcs 
£ of Schemoglobinuria in the horse. It is 

tvnhaid tvuhus small-pox, and other infectious, diseases, particularly when 
thecourse is protracted. There is no definite relation between it and the high 

temperature. „ 

6. Fatty Heart. 

Under this term are embraced fiJJiifigmcration and Jy 
ln \ degeneration is a very common condition, and mild grades a 

, ■ ***** j- ^ Ti ialfnimd in the. failing nutrition of old age, 

andtofjcachectic states; in prolonged infptmaJaEera in 

aggmia an^njdw^phoraa poisoning the most extreme degree* are teen. «n 
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narditirf is usually associated with fatty or parenchym4teh»^^^^|p^jw® 
superficial layers of the myocardium. Disease of the coronaiy-if a 
much more common cause of fibroid degeneration than of fatty w9t$»’^Ugltly, 
in thcy hypertrophied v entricular w al i ^ rhTffinvi fatty change is 

by no means infrequent. Tins degeneration may be limited to the heart or it 
may be more or.less general in the solid viscera. The diaphragm may also be 
involved, even when the other muscles show no special changes. There appan is 
t& be a special proneness to fatty degene rat ion m thfi heart-nmacla^ whi a t a wny 
perhaps bq^imeciod^with its. jftqessagt ^acj^vity. So great is its n eed nLan 
abundantjaxygen. supply that it feels at once any deficiency, and is in conse¬ 
quence the first muscle to show nutritional changes. 

Anatomically the condition may be lqgfti or general. The JefLseatricle is 
mnadrequcritly affected. If the process is advanced and general, the hear t 
looks larg e and is flabby' and relaxed. It has .a light yellowish-brown tint, 
or, as it is called, a faded-leaf color. Its consistence is reduced and thejjub- 
stancflLtears easily. In the left ventricle the papillary dblumns and the muscle 
beneath the endocardium show a streaked or patchy appearance. Micro¬ 
scopically, the fibres are seen to be occupied by minute globules distributed 
in rows along the line of the primitive fibres (Welch). In advanced grades 
the fibres seem completely occupied by tho minute globules. 

(6) Fatty Overgrowth.—This is usually a simp le firnena. .nf-.tha. nm-mal 
subpwkardial -fat, to which the term cor adipQfmm was given by the older 
writers. In pronounced instances the fat .infiltrates between the muscular, sub- 
st ance a nd, separating the strands, may reach even to the endocardium. In 
corpulent persona there is always much pericardial fat. It fo rms pfirj of t.he 
general, obesity, and occasionally leads to dangerous or even fatal impairment 
of the contractile power of the heart. Of 122 cases analyzed by Forchheimer 
there were 88 males and 34 .females. Over 80 per cent occurred between the 
fortieth-t m f ' sr re ntieth years. 

The entire heart may be enveloped in a thick sheeting of fat through 
which not a trace of muscle substance can be seen. On section, the fat infil¬ 
trates the muscle, separating the fibres, and in extreme cases—particularly 
in the right ventricle—reaches the endocardium. In some places there may 
he even complete substitution of fat for flue muscle substance. In rare in¬ 
stances tho fat may be in the papillary muscles. The jjfi&rt is usually much 
relaxed and the chambers are dilated. Microscopically the muscle fibres may 
show, in addition to the atrophy, mm-lraH faffo dPClT ie rfl tiP n - 

7. Other Degenerations of the Myocardium. 

(а) Brown Atrophy. —This is a common change in the heart-muscle, pat- 
tieularlyi in chronic valvu lar .lesions anckin the senile4ieaf t. When advanced, 
the yo) or the muscles is a dark rpd-hrown. and the consistence ia usually 
increased. The fib res prese nt an accumulation of yellow-brown-pigment chiefly 
about the nuclei. The ceruenOlihatance is often unusually distinct, but seems 
more fr agile than in h eal thy m uscle. \ 

(б) Amyloid degeneration of the heart is' occasionally seen. It occurs in 
the intermuscular connective tissue and in the blood-vessels, not in the fibres. 

(c) The hyaline transformation of Zenker is sometimes met with in pro- 
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18 affected fibres are swollen, homogeneous, translucent, and 
faint or entirely absent. • 

l degeneration may occur in the myocardium, and the muscle 
infiltrated and yet retain their ap]iearance as figured and de¬ 
in his Text-book of Pathology. 

Symptoms of Myocardial Disease. 

With a “ weak heart,” without vah ulnr disease or renal changes, the patient 
has shortness of breath on exertion, a feeble, irregular pulse, and there are signs 
of cardiac dilatation—feeble impulse, increased area of flatness, and usually 
-a gallop rhythm, sometimes a soft apex-systolic murmur. The myocardial 
lesion is not always proportionate to the intensity of the symptoms. A patient 
may present enfeebled, irregular action and signs of dilatation—shortness of 
breath, oedema, and the general symptoms believed to bo characteristic of 
cases of fibroid and fatty heart—and the post mortem show little or no - 
change in the myocardium. 

Cardiosclerosis or fibroid heart is in some eases characterized byf a Jixble, 
inggular, slast-pulge,iwith dyspnoea on exertion andioecii(iiuuilI..a.ttacks,of 
angina. Irregularity is present in many, but not in all cases. U 1 ho.-pulse 
maybe veryrfow, evep 30 or 40 per minute, and the features those of Stokes- 
Adsma disease. A man with advanced fibroid myocarditis may die sudden y 
while at work, without having ever complained of heart trouble. Ultimately 
the cases come under observation with the symptoms o*cardiac insutlieieiicy. 
The arrhythmia, which may have been present, lieoomos aggravated and, 
according to ltiegel, may not only precede, but also persist, after the cardiac 

insufficiency has passed away. ., . • 

EatijUmcuemLim of the heart presents the same diflioulties. l'^tremo 
fatty changes, as in pernicious umemia, may be present with a full pulse and 
regularly acting heart. The fat does not appear to interfere seriously with the 
function of the organ. The truth is, it may be present in an extreme grade 
lUthnut producing symptoms, so long as great dilatat ion of the chai.il.ers docs 
notoccur. Thnxardiac irregularity, the dyspnuia, palpitation, andhpimH fjg 
m in reality not muiptom s of the fatty degeneration, but of dilatation which 
has supervened"? Them ttyjjrciw senilis is of no moment in the diagnosis 
faTFv'Krt The heart-sounds mayljowgak and the actioni irregular. 

\EbeaJwatation occurs, thcr* is^alb 4 i^b.n^h..i^ng of the long 

: tfWVKjr even, » la one .1«U I ""J"™.”? 

It was' described in the following terms by John 
fi C?M?nfe&oke&.may occ . (Dublin Hospital Reports, vol. ii, 




! 


ow, than by degrees xt became 
seas? again: this revolution in thejpw« 
luring which there were, about thirty a 

more frequently in qdgoa^nrosia and i 

FaHy overgrowth 

PGjaons. Tt pTndnwxi nn nymptma Until 

that dilatation occurs. r ™'"“ pqHanfa mnvl fnr jABTft prfj« ff p+. ft , fa«|dd W 
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d, and S^UTHLUOiay be 
not uncommon, and the 
patient may suffer frnnwhrnTiohitiR. £ D irtiness an‘d>yyiid<wspopiectia.jaimre8 
may occur. Sud den dea th may result from ayrmepe or from rnpt npe gf the 
bfip-rt- The physical examination is often difficult because of the great increase 
in the fat, and it may be impossible to define the area of dulness. 

For clinical purposes we may group the cases of myocardiaL disease as 

fallows: .... 

Those in which sudden death occurs with- os without- prarious-dndi- 
cations^ of heart-trouble. I Sclerosis of the coronary, arteries exists—in some 
instances wjihjaeoent thrombus and whitejnfSBEt 8 ; in others.vex tensiYe fibro id 
disease; in others again.tf atty d egeneration. Many patients never complain 
oFcardiac distress, but, as in the case of Chalmers, the celebrated Scottish 
divine, enjoy unusual vigor of mind and body. 

(2) Cases in which there are cardiac arrhythmia, shortness of breath on 
exertion, attacks of cardiac asthma, sometimes anginal attacks, collapse symp¬ 
toms with sweats and extremely slow pulse, and occasionally marked mental 
symptoms. 

(3) Ca s e s with general arteriosclerosis and hypertrophy and dilatation 
of_the heart. They are robust men of middle age who have worked-hard 
and lived, carelessly. Dygpnoea, cough, and swelling of the. feet are the early 
symptoms, and the patient comes- under observation either with a ga llor 
r hythm , e mbryoea rdia, or an irregular heart with an apex systoliC-.murmui 
ofmitral insufficiency. Hecovery from the first or second attack is the rule 
It is one oFtbe most common forms of heart-disease. 


Prognosis. 

The outlook in affections of the myocardium is extremely grave. Patient 
recover, however, in a surprising way from the most serious attacks, particu¬ 
larly those of the third group. 

Treatment. 

Many cases never come under treatment; the first are the final symptoms. 

Cases with signs of well-marked cardiac insufficiency, as manifested by 
dyspnoea, weak, irregular, rapid heart, and oedema, may be treated on flic 
plan laid down for the treatment of broken compensation in valvular disease. 
Digitalis may be given even if fatty degeneration is suspected, and is often 
very beneficial. 

Much more di fgmilt is the mamigp inpnt nf those cases in which there is 
marked cardiac arr hythmia.-with a feeble, irregular, very slow pulse, and syn- 
cop e or angin a. Dropsy is not, as a rule, piasent; the hear t-sounds may be 
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1 there are no aigna oL dilatation. Dig itally w whiMfciio 
• not adTiaab le. partioularly when the pufec is infrequent 
"‘■a, .a carerolfy regala i ed.d i et, and th— ik* 
t-> milphnrjr; ether and fliy For the 

liatr affling f eelings of anxiety morphia is invaluable. From 
sixtieth of a grain of strychnia may he given three times 
fee is hvd and firm and the blood pressure high the sodium 
iiinww "■ sboultLbn given ircely. 

In certain cases of weak heart, particularly when it is due to fatty over¬ 
growth, the plana Tfliom mended by Oertel and by Schott are advantageous. 
They are invaluable methods in those forms of heart-weakness due to intem¬ 
perance in eating and drinking and defective bodily exercise. The Oertel 
plan^co^jj^uoi-'three parts: Fiat, the reduction in the amount of liquid. ( 
This is an important factor in reducing the fat in those patients. It also 
slightly increases the density of the blood. Oertel allows daily about IUUmmccs 
qf liqu id which includes the amount taken with the solid food. Free pcrspiru- 
tion is promoted by bathing (if advisable, the Turkish bath), or even by the 
use of pilocarpine. 

The second important point in his treatment is tliejittt, which should 
consist largely of proieids. 

Mjuawn .—Cup .of-coffee or tea, with a little milk, about fi ounces alto¬ 
gether. Breads jjQiiBces. 

Noon .—Three to 4 ounces of soup, 7.to 8 ounces of roast beef, veal, game, 
omiSSry, salad or a tight vegetable, a little fish", 1-ounce of bread or farina- 
e£oua^puddingi 3 to 6 ounces of fruit for dessert. No liquids at this meal, as 
a rule, but in hot weather G ounces of light wine may be taken. 

Afternoon .— Six ounces of coffee or tea, with as mjichwater. As an 
indulgence an ounce of bread. 

Evening .—One or 8 soft-boiled eggs, an ounce,Abroad, perhaps a small 
salad, and fruit; 6 to 8 ounces of wine with 4 or 5 ounces of 

WJl The m“st important element of alljs^luatel erereisenoton the level 
but un hills of various grades. The distance walked each day is marked off 
and is gradually lengthened. Tn this way the heart is systematically ever- 

cisedmid^strengthen^nt_ Th is consists in a combination of M h * ro w, ‘ h 
exerci ses at f fauheim. The water has a temperature of from Uv-rJo *•> 
a™er? richly charged with CO, The good effects of tin Wh arecfeimed 

by schott 

S^^taU^th, in suitable cases, will alter the po^n 
of the anex teat and that it lessens the area of cardiac diilnrss, this moans 
that it diminishes the dilatatiw ef the heart. 

2 ,ItStt » ..liable. The -eeretie h«rt » Mm m«h taetoi 
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DISEASES OF THE ClHCVLATOW 

IV. AHEUBISM OF SHE HEART^ 

(a) Aneurism of a valve results from acute endojjyjytis, which'p?b§tibe& 
softening oc. erosion and may lead cither to perforation of the segment or; to 
gradual dilatation of a limited area under the influence of the blood-pressure. 
The aneurisms are usually spheroidal and project from the ventricular face 
of a sigmoid valve. They are much less-common on the mj)ral geymayts. 
T hey -f ropja atly .JBgtuTe and produce extg,asim.dfiattlint,ioTi MUl iocpaflafency 
otihfijialves. 

(b) Aneurism of the walls results from the weakening induce4igUSiUQBic 
myoca rditis. or occasionally it foliowa^a cntn mural endncar^iH s. which more 

. commonly, however, leads to perforation. It has followed a stab-woun d, a 
V g ummo - of the'rcntricle, and, according to some authoraj^ericar^jgjjdhasions. 
The l eft v en t ricle near the apex is usually4he.scat, this being the situation 
in which fibrous degeneration is most common. Fifty-nine of the 60 cases 
collected by Legg were situated here. In the early stages the anterior wall 
of the ventricle, near the septum, sometimes even the septum itself, is slightly 
dilated, the endocardium, opaque, and the muscular tissue .sclerotic. In a 
more advanced stage the dilatation is pronounced and layers of thrombi occupy 
the sac. Ultimately a large rounded tumor may project from the ventricle and 
may attain a size equal to that of the heart. Occasionally the aneurism is 
sacqulfttgd and communicates with the ventricle tlwaugk a .vexy,siaall 4 JciHce. 
The sac may be double, as in the cases of Janeway and Sailer. In the museum 
of Guy’s Hospital there is a specimen showing the wall of the ventricle cov¬ 
ered with aneurismal bulgings. Eupture occurred in 7 of the 90 cases col¬ 
lected by Legg. 

The symptoms produced by aneurism of the heart are indefinit e. Occa¬ 
sionally there is ) m arked b ulgin g in the apex region and the? t. qyior may 
perforat e the chest wall.jjln niitraTstenosis the right ventricle may bulge 
and produce a visible pulsating tumor below the left _costjd_bqidlf, 'WTT15Ti 1 
have known "to~Be mistaken fbf cafdiaeaneurism. ' When the sac is large and 
produces pressure upon the heart itself, there may be a marked disproportion 
between the strong cardiac impulse and the feeble pulsation in the peripheral 
arteries. ■ 


V. BUPTURE OF THE HEART. 

This rare event is usually associated with fatty infiltration or degenera¬ 
tion of the heart-muscles. In some instances, acute softening in consequence 
o(ymbolism of a branch of the coronary artery ^suppurative myocarditis, or 
avgummatous growth has been the cause. Of 100 c ases collected by Quain, 
*°t*y degeneration was noted iqj.7. Two-thirds of the patients were over 
sixty years of age. It may occur in infants. Schaps reports a case in an 
infant of four months associated with an embolic infarct of the left ventricle. 
Harvey, in his second letter to Riolan (1649), described the case of Sir Robert 
Darcy, who had distressing pain in the chest and syncopal attacks with suffoca¬ 
tion, and finally cachexia and (Jropsy. Death occurred in one of the parox- 
‘ ysms. The wall oF the leHt .v.enjRcle .of the. heart was ruptured, “ having a 
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i sufficient to admit auy of my fingers,'although the wall itself 
mtly thick and strong.” 

^ ^ the cliambere, but is found most-fwouaatly 

Q46 Oh,.ll)C.,antflrior„ wall, not far from the septum. The 
• • V 5 ., 1 ' .f^ 08 pl ace during exertion. There may la’ no preliminary * 

r ^»nptOmB, tot without any warning the patient may fall and die in a few 
Jttttoenta. SuddeaJeath occurred in 71 per cent of Quain’s eases. In other 
instances there may be in the cardiac region a sense ofjuiguish and s utTo ea- 
ti^o, and life may be prolonged foi several hours. In a Montreal ease, which 
I examined, the patient walked up a steep hill after the onset of the symptoms, 
and lived for thirteen hours. A case is on record in which the patient lived 
for eleven days. 


VI. NEW GROWTHS AND PARASITES. 

'Cuberclo and syphilis, kayo already been considered. I’muasy^uaucer or 
s arcoma is ex t re mel y rare. Secondary tumors may be single or multiple, anil 
are usually unattended with symptoms, even when the disease is most, exten¬ 
sive. In one case I found in the wall of the rigid, ventricle - n mass which 
involved the anterior segment of the tricuspid valve and partly blocked the 
orifice. The surface was eroded and there were numerous cancerous emboli 
in the pulmonary artery. In another instance the heart, wns greatly enlarged, 
owing to the presence of innumerable masses of colloid cancer the size of 
cherries. The mediastinal sarcoma may jieiieiralo the heart, though it is 
remarkable how extensive the disease of the mediastinal glands may be with¬ 
out involvement of the heart or vessels. 

fiiy«ti in the heart arc rare. They are found in diHarcnt parts, and arc 
filled either with a brownish or a clear fluid. K l wHL si y s U s am aai ci nally occur. 

.The.parasites tiave been discussed under the appropriate section, but it 
may be mentioned here that both the cysliccrus ccllulosas and the echinococcus 
cysts, occur occasionally. 


vn. WOUNDS AND FOREIGN BODIES. 

Wounds of the heart may be causedIbyjjstcmal injuries, aiv-siabs and 
b ullet"woup dH^by foreign bodies passing from the gullet or (esophagus, oijjy 
puncture for therapeutic purposes. 

(11 fl pjlef. wounds of the heart are common. Recovery, may take, place, 
and bullets have been found encysted in the organ, i i t a b w o und *. arc.atill 
mow-common. A medical student, while on a spTec, pas-ed a pin into his 
heart. The pericardium was opened, and the head of the pin wns found out¬ 
side of the right ventricle. It was grasped and an attempt made to remove 
it, but it was withdrawn into the heart and, it is said, caii'-ed the patient no 
further trouble (Moxon). In recent stab wounds it is a good practice to 
expose the heart and attempt to suture the wound. Sherman lias collected 34 
operations performed in the six years ending 1901, of which 13 recovered. In 
a case of stah rwound Pagensteeher tied the left coronary artery, which had 
b^n divided- 

(!) Hysterical girl« sometimes swallow pins aftd.fl.eedl.es, which, passing 



DISEASES-OF THE CIRCVLAT0&Y 8 



832 


through the oesophagus and stomach, are found in various 
A remarkable case is reported by Allen J. Smith'of a girl from' i 
dozen needles and pins were removed, "”^*1TlltniLMiWfl1PT 

Several years later she developed ajmjtn ms of chronic heart-disease. At the 
post mortem needles were fouhdlnthe tissues of the adherent pericardinm, and 

of the left side. 

-■rat Ti'mntnre of thp w-rf. ^oarAin«mtnaia) has been recommended as a 
therapeutic procedure, aajft.chlaJofona -aa*eosis, and experimental evidence 
has been brought forward by B. A. Watson in favor of the operation. He 
advises abstraction of blood in combination with the puncture—cardiocentesis. 
flEha-proceeding is not -without risk. Haemorrhage may take place f r u m ~ t h< 
pmrcture, though it is not often extensive. Sloaue has recently urged it's use 
an' till cases of asphyxia and in suffocatio n bv -dro^niy g and liom^CQftl^as. 
The successful case which he reports illustrates forcibly its stimulating -action. 


Vm. FUNCTIONAL AFFECTIONS OF THE HEART. 

I. Palpitation. 

In health we arc unconscious of the action of the heart. One of the first 
indications of debility or overwork is the consciousness of the cardiac pulsa¬ 
tions, which may, however, be perfectly regular and orderly. This is not 
palpitation. The term is properly limited to irregular or forcible action of the 
heart perceptible to the individual. The condition of extia^systole described 
in, the next section is present in many cases. 

Etiology.—The expression “perceptible to the individual” covers the 
essential element in palpitation of the heart. The most extreme disturbance 
of rhythm, a condition even of what is termed delirium cordis, may be unat- 
ended with eubjective sensations of distress, and there may be no conscious- 
less of disturbed action. On the other hand, there are cases in which com- 
ilaint is made of the most distressing palpitation and sensations of throbbing, 
n which the physical examination reveals a regularly acting heart, the sensa- 
,ions being entirely subjective. We meet with this symptom in a large group 
)f cases in which there evoitnhilit.v 0 f the nervous system. Palpi¬ 

tation may be a.marked feature at the time of puberty, at. the climacteric, and 
occasionally during menstruation. It is a very common symptom in hysteria 
and neurast henia, particularly in the form of the latter which is associated 
with dyspepsia. Emotions, such as fright, are common causes of palpitation. 
It may occur as a sequence of the acute fevers. Females are more liable to tho 
affection than males. 

In-a-seeend group.the palpitation results from the action upon, the heart 
of certain substance^such as tobacco, coffee, tea, and alcohol. And, lastly, 
palpitation SiayTeassociated with organic disease of the heart, either of the 
myocardium or of the valves. As a rule, however, it is a purely nervous phe¬ 
nomenon—seldom associated with organic disease—in which the most violent 
action and the most extreme irregularity may exist without that subjective 
element of consciousness of the disturbance which constitutes the essential 
feature of palpitation, 
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described by Da Costa, which was so common among 
i during the civil war, is a neurosis of this kind. The •chief 
-palpitation with great frequency of tlio pulse on exertion, a 
ount of cardiac pain, and dyspmen. The factors at work in pro- 
dondition appeared to be the mental excitement, the unwonted 
aMggjajhi' exertion associated with the drill, and diarrluca. The condition is 
not infrequent in civil life among young men, and when persistent it may 
lead to hypertrophy of the heart. 

Symptoms. — Jn the mildest form, such as occurs during a dyspeptic attack, 
there is slight fluttering of the heart and a sense of what patients sometimes 
call “ goneness.” In more severe attacks^thc heart heats vU>lanlly..jts pulsa¬ 
ti ons against th e chest wall are visibky«lhe rapidity of tho action is much 
increased, (the arteries throb forcibly, andjrhure is a sense of great distress. In 
some instances the heart’s action is not at all quickened. The most striking 
cases are-in neurasthenic women, in whom the mere entrance of a person into 
the room may cause the most violent action of the heart and throbbing of the 
peripheral arteries. * Tho pulse may be rapidly increased until it reaches 150 
or .160. VA diffuse flushing of the skin may appear at the same time. After 
such attacks, there may be theijiassage of a large quantity of pule urine. In 
many cases of palpitation, particularly in young men, the condition is at once 
relieved by exertion. A patient, with extreme irregularity of the heart may, 
after walking quickly 100 yards or running upstairs, return with the pulse 
perfectly regular. This is not infrequently seen, too, in the irregular action of 
the heart in mitral valve disease. 

The physical examination of the heart is usually negative. Tho sounds, 
the shock of which may be very palpable, are on auscultation clear, ringing, 
and metallic, but not associated with murmurs. The second sound at the 
base may be greatly accentuated. A murmur may sometimes Iw heard over 
the pulmonary artery or even at the upux in cases of rapid action in neuras¬ 
thenia or in severe amcmia. The attacks may Is- transient, lasting, only for a 
few minutes, or may persist for an hour or more. In Borne instances any 
attempt at exertion renews the attack. 

The prognosis is usually good, though it may be extremely difficult to 
remove tho conditions underlying the palpitation. 

II. Auiuiytumia. 

The work of Gaskell and of Engelmann on the function of the heart- 
muscle, and the clinical studies of James Mackenzie, Wenckebach, and others, 
have modified the older views of the neurogenic cardiac mechanism with its 
museulo-motor nerve centre upon whieh the higher centres play'd through 
the vagi and the sympathetic nerves. The source of the action of the heyt is 
nowplaecd in the muscle itself—myogenic—and Gaskell describes as its junc¬ 
tions rhythmicity, excitability, contractility, conductivity, and tonicity; that 
is to say, the muscular fibres of the heart possess the power of rhythmically 
Meatmg.A-stimulus, of being able to receive a stimulus, of responding to a 
stimulus contracting, of conveying the stimulus from muscle fibre to muscle 
fibre, and of maintaining a certain ill-defined condition called tone. Wencke¬ 
bach and James Mackenzie have studied the disturbances of these functions 
of the heart clinically, and have endeavored to classify them m harmony with 
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the myogenic theory, f am indebted to Joseph Erlanger, of i 
kins Physiological Laboratory, for the following classification ] 

Wenckebach: 

I. Arrhythmia swatting from decreased conductivity i p the auricul o- 
ve ntricy .lar junction — heart-block. Characteristics: Auricular rhythm perfect, 
rate normal or accelerated; ventricular rhythm may or may not be perfect; if 
perfect its rate will be one-half of that of the auricles, or less; if not perfect the 
irregularities will bear some direct relation to the contractions of the auricles. 

A. Partial heart-block: (1) Occasional ventricular silence; (2) regularly 
recurring ventricular silence, either one ventricular beat missed in 7, 6, 5, 4, 
etc., auricular beats, or a 2:1, 3:1,4:1 rhythm, or either of these alternating. 

B. Complete heart-block: Auricular and ventricular rhythms perfect but 
independent. 

C. Paroxysmal bradycardia (Stokes-Adams disease) affecting the ventricu¬ 
lar rate alone. 

II. Arrhythmia resulting from increased irritability of the heart. 

A. Ventricular extra-systoles, characterised by an early systole, which is 
associated..with the phenomena of a retrograde impulse. There may be one 
or more ext/a-systoles following a normal systole; when regularly recurring, 
one or more extra-systoles after 5, 4, 3, 2, or 1 normal Bystoles, the last giving 
the bigeminal or trigeminal pulse, or there may be irregularly recurring extra¬ 
systoles causing delirium cordis. 

B. Auricular extra-systoles. ( , 

III. Arrhythmia resulting from the influence of extrinsic nerves upon t 
eart-rate. (1),Vagus effects. (2) Accelerator effects. 

IV. Arrhythmia resulting from disturbed diastolic filling of the heart. 

A. Disturbed filling resulting from violent respiratory movements; may 

ive the paradoxical pulse. 

jL Disturbed filling from adherent pericardium or mediastinal tumor: may 
ive the paradoxical pulse. 

C. Associated respiratory and cardiac rhythm. Alternating pulse (?). 

The senior student is referred to the work of Wenckebach, translated by 

rhomas Snowball (1904), and to the writings of James Mackenzie. I can 
lere only refer to the more common and important disturbances of rhythm. 

Intennittency. Extra-systoles.—The commonest type of arrhythmia is that 
low known as the extra-systole, to explain which it must be remembered that 
to a stimulus strong enough to set up a contraction the heart answers with all 
the contractility of which it is capable at the moment (Bowditoh’s law of maxi¬ 
mal contraction). ’ A second property of tho heart-muscle is that it possesses 
a “ refractory phase ” in which normally it is not excitable, or answers onh 
to very strong stimuli. Tiimpfl Hii H jpfi-aotnry R t ai r C , begin ning shortly.hafoi r 
the systdejmd_contin,uing a short time after it, ,tbe heart is inexcitablc. 
Wheifnot refractory it may again contract during this phase and produce an 
extra-systole, which is followed by a long pause. EJpgelmann explains-thi- 
lon g pause a s followsIn consequence of the extra-systole the ventricle is still 
pi therefiacl'y stagfe-when the next physiological stimulus reaches it. This 
stimulus therefore has no effect, no contraction takes place, and it is not till 
the next stimulus after it that a contraction can again be produced. Thus 
the normal systole that would follow the extra-systole is missed; then the first 
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P after the compensatory pause occurs exactly at the moment 
tt^jprould have occnrred had no extra-systole preceded it ” (Wencke- 
Thjp insularity, inequality, and intermission of the pulse as met 
everyrday clinical experience is largely due to the occurrence of these 
extra-systoles, which may present all sorts of combinations and groupings, 
bigeminal, trigeminal, etc., depending upon whether the cxtru.pulsc-hcnts are 
perceptible or not. And yet in spite of this most extreme irregularity there 
may be no actual pathological change, and so far as the maintenance of the 
circulation is concerned the heart may he acting in a most satisfactory man¬ 
ner. Pa tieutx'fll ay feel the-extra-systole as a detinite thud, and the emupon- 
satory pause is perceptible, hut very,of tea there are no subjective sensations. 

Ftttrtii°r f '' l "° occur at all ages and under the most variinl eonditions iu~ 
healt h and diaease. Mackenzie recognizes a youtliful and an adult type of > 
in which the latter is due chiefly to the presence of the systoles. 
There are several classes of eases. The arrhythmia may lie a life-long condi¬ 
tion. Without any recognizable disease 1 , without any impairment of tho 
action of the heart, there is permanent irregularity. This may lie a peculiarity 
of the heart-muscle of the individual, who has extra-systole for the sumo 
reason—physiological hut not well understood—as the dog and horse, in which 
animals this phenomenon is common. Tho late Chancellor Perrier, of Med ill 
University, who died at the age of eighty-seven, had an extremely irregular 

heart action for the last fifty years of his life. I know several .. who lmvo 

had for many years irregularity without the slightest discomfort, i IU-ikkili- 
tateiLandgwutaathcauo persons thowunay be an irritable weakness of the heart 
associated with extra-systole, and palpitation of a most distressing character. 
In a second group’itoxk,agents, as tobacco, tea, coffee, orjjlie poisons of the in¬ 
fectious diseases or fhosu originating in the intestines or metabolic poisons, 
cause-arrhythmia. Even reflexly, us^n flatulent dyspepsia, extra-systoles nniy 
arise. Thirdly, tR high blood pressure can set up extra-systoles; ulsotehange in 
posture. And lastly^organie disease of the heart, itself, “ dihllatijffi, inflamma¬ 
tion, poor blood supply to the muscle, overexertion can nil supply stimuli to 
set up extra-systoles either directly or rellexly ” (Wenckebach), loo much 
stress should not be laid ujx>n arrhythmia per xe in the abseuce of organic 
disease. 


III. IUriD Heart—Tachycardia. 


The rapid action niay-he-pedcctly natural. There are individuals whose 
normal heaTt action is at 100 or even more per minute. - Kim i t i owU , causes, 
vifllenLaxercise, amkfevors all produce great increase in the rapidity of the 
heart’s action. < The extremely rapid action which follows fright may persist 
foudays, or even weeks. Traube reports an instance in which, after violent 
exercise, the rapidity of the heart continued. Cases arc not uncommon at the 


-cnenppflime^ the condition can hardly be termed a 

neurosis, since it depends upon definite changes in the pncumo|astricsor 
in tha-aednlla. Cases have been reported in/whieh tumor or 
the medulla orapress.uru.upoa the vagi has been associated with heart huny. 
SomeoTlhe cases of frequent action of the heart in women have bee, thought 
to be due twreflfis irrjt&li&n.from ovarjaa.or.rffexilllilSfiase- 
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Farnryamsil tru-hyrnrMn is a 

<Jteart hurry, during which the action is greatly increased,"! 
ng 200 uTifl nvpT The case? are not common. The attack may'helplS^js^Ort 
md persist only for an hour or so. A patient at the Philadelphia ThfijaSSary 
'or Nervous Diseases was attacked every week or two; the pulseWaulirise 
A>220 or 230, and there were such feelings of distress and uneasiness that 
he patient always had to lie down. There may be, however, no subjective 
listurbance, and in another case the patient was able to walk about during 
the paroxysm and had no dyspnoea. One of the most remarkable cases is 
reported by H. C. Wood. A physician in his eighty-seventh year had had 
attacks at intervals from his thirty-seventh year. The onset was abrupt and 
the pulse would rapidly rise to 200 a minute! Fol^-more t han twenty - y ea r s 
the taking nf ice-water or strong coffee would arrest the attacks. Bouveret 
has analyzed a number of cases of this essential or idiopathic form; he finds 
that a permanent cure is rare, and that the patients suffer for ten or more 
years. Four instances terminated fatally from heart-failure. Martin* looks 
upon it as a symptom of an acute dilatation of the heart, appearing paroxys- 
mally. One of the most remarkable features is the abruptness of onset and the 
abruptness with which an attack may end. One of my eases had recurring 
attacks lasting ten to thirty days, and the heart would suddenly “ flop,” as she 
expressed it, the rate falling from 180 to 80 or 90 per minute. 


IV. Slow Heabt—Bhadyoahdia—Heabt-Blook. 

Slow action of the heart is sometimes norm si and may he a^family-peeuli- 
arity. Napoleon,is stated to have had a pulse of only 40 per minute. 

In any case of slow pulse it is important first to make sure that the 
number of heart and arterial beats correspond. In many instances this is 
not the case, and with a radial pulse at 40 the cardiac pulsations may be 80, 
half the beats not reaching the Wrist. heart cnntfflfltjnTu^ njf the pnjae 
woye, should be taken into account. 

(a) Fhyaiehgxc at' Hrudycardia. —As jjgejubmnees the pulaa-iate becomes 
slow. In the pue rperal state the pulse-may beat from 44 to 60 per. minute, or 
may even be as low as 34. It is seen in premature lahn> as well a« at ter m. 
The explanation of'its occurrence at this period is not clear. •Slowness-of the 
pulse is associated with hunger. Bradycardia depending on individual peculi¬ 
arity is extremely rare. 

(A) E athohgical br aducardia. which is met with under the following con¬ 
ditions: (hLIn _convalc aceace foam acute fpyprs. This is extremely common, 
particularly after-pneumonia, typhoid-fever, mnt° and diph- 

theria. It is most frequently seen in young persons and in cases which have 
run a normal course. (It) Tn dignaswi nf the digest!™ fljffltp"* such as chronic 
■dyspepsia, ulcer or cancer nf Hip atmnanh an d jaundice H!Tn diaea^a nf 
■th e respiratory system. Here it is by no means so common, but it is seen not 
infrequently io-emphysema. fai Tn disea^a nf the circula tory a yftfywn Ex¬ 
cluding all cases of irregularity of the heart, bradycardia is not common in 
diifH flH) .of .t.he valves. It is most frequently seen in fatty and fibroid changes 
in theSeart, but is not constant in them. (5) In diseasee-oLih&Juanaiy 
organa. It occurs occasionally in nep hrit.ia and" may be a faafcuBMfadUnmia. 



agents. It occurs in uraemia, poisoning by 
follows of tobacco. cofTcc^ and digitalis. (C-) In 

girders, such as a a aamia , eldoruaia^and diabetes. (8^_In 
3.system. 4-Piipltiy, epilepsy, the cerebral tumors, qjjfoc- 

'IzBr-’ an< ^ ^* aea8 ® J and injuries of the cervical cord may be 

.. . . tiia very slow pulse. In general paresis, mania, and melancholia 
DOT infrequent. (!)) It occurs occasionally in atlcctions o’f the skin and 
, and injjiiustrokc, or in prolonged exhaustion from uny cause. 


V. Heaut-hi.ock. Stokks-Adajis Disease. 

The impulse causing the heart to beat originates at the venous end of the 
heart and is transmitted in such a way that the auricles contract first, the ven¬ 
tricles a moment later, the impulse being propagated like a peristaltic wave 
through the heart-walls. In passing from the auricle to the ventricle the 
stimulus traverses a narrow hand of muscle, the only demonstrable muscular 
connection between the venous and arterial chandlers. In tin 1 adult heart this 
auriculo-ventricular bundle of His is IS nun. long, 2.5 mm. broad, and 1.5 
mm. thick; it arises in the septum of the auricles below the forufticu ovale and 
passes downward and forward through the trigonam lihrosum of the auriculo- 
ventricular junction, where it comes into close relation with the mesial leaflet of 
the tricuspid valve. Passing along the upper edge of the muscular septum, just 
where it joins with the posterior edge of the membranous septum, it radiates 
from this point throughout the heart as the junctional system of Xutyani, j n 
the dog destruction of the bundle prevents the passage from the auricle to the 
ventricle of the impulse which normally cause-, the ventricles to emit met. They 
immediately assume a rate of heating which is very much slower than that of 
the auricles and is totally independent, as they possess their own automatic 
rhythmicity. Under ordinary circumstances this inherent rhythmicity can not 
manifest itself because the much more rapidly lieating venous end of the heart 
sets the pace for the sluggish arterial end. But if the auricular impulse is 
blocked, the ventricles released from the control of their normal pace maker 
assume their own rate. This condition lias liecn culled complete heart-block. 
By an ingenious contrivance Krlanger has been able in the dog to gradually 
compress the auriculo ; vontricular bundle and produce the various stages of 
this condition, namely, one ventricular silence in 27 auricular beats, and 
one ventricular silence with every other auricular lieut, giving a 2:1 rhythm, 
and proceeding to a 3:1 and a 4:1 rhythm. Finally, complete block 
may result, in which no impulses pass from the auricles, hut the ventri¬ 
cles beat with their own inherent rate, which Krlanger estimates, from a 
study of eases of heart-block in my wards, to lie about 25 to 28 lieatb to the 
minute in man. The explanation of the phenomenon is based upon one sug¬ 
gested by Gaskell. The bundle of llis, like all muscle tissue, becomes fatigued 
when it is made to contract repeatedly. Under normal circumstances sufficient 
time elapses between successive heats to permit the bundle to return to its 
normal state, hut when from injury or any cause the irritability of the bundle 
is greatly reduced, it may not read to the auricular stimulus, which thus fails 
to reach the ventricles. Occasionally while compressing the auriculo-ven¬ 
tricular bundle in the dog, the ventricle alone may suddenly stop beatipg for 
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t is obtained from the smaller quantifies. It should lx* given 
tw three times a day. 

rapidity of action, aconite mav Ik* trii*d or xcrainuu virido. 
ea associated with sl eeple ss n ess KHd n*stlessness which are greatly 
, ■ ^7 bromide of potassium. Digitalis is u*r\ rarely indicated, but. in 

Jbttmate cases it may be tried with the ini': vomica. 

; Cases of heart hurry are often extremely obstinate, as may be judged from 
tl» case of the physician reported by II. C. Wood, in whom the condition per- 
gssied in spite of all measures for fifty years. The bromides an* sometimes 
v.viful; the general condition of neurasthenia should he treated, and during 
the paroxysm an ice-bag may lie placed upon the heart, or I .oiler's coil, 
through which ice-water may lie passed. Electricity, in the form of gahnn- 
ism, is sometimes serviceable, and for its mental effect the h’ranhlinic current. 
For the condition of slow pulse but little can be done. A great majority of 
' the eases are not dangerous. 


IX. ANGINA PECTORIS. 

Stenocardia, or the breast-pang, described by Ilelierden, is riot an inde¬ 
pendent affection, but a symptom associated with a number of morbid condi¬ 
tions of the heart and vessels, more particularly with sclerosis of the root of 
the aorta and changes in the coronary arteries. True angina is characteris'd 
by paroxysms of agonizing pain in the region of the heart, extending into 
the arms and neck. In violent attacks there is a sensation of impending 
death. 

Etiology. —It is a discuse of adult life and occurs almost exclusively in, 
men. In Iluehard’s statistics of 2.'i7 cases only Vi were in women. In my 
first series of 40 cases there was only one woman. It may occur through sev¬ 
eral generations, as in the Arnold family, (lout and dujKetes are important 
factors, A number of cases of angina pectoris have followed influenza. At¬ 
tacks are not infrequent in certain forms of heart-disease, particularly aortic 
insufficiency and adherent pericardium. It is much less common in disease 
of the mitral valve. Almost without exception the subjects of angina have 
arterio-sclerosis, either general or localized at the root of the aorta, with 
changes in the coronary arteries and in the myocardium. Severe attacks may 
occur in the early period of the growth of aortic aneurism. In men under 
thirty-five syphilitic aortitis is an important factor. 

Phenomena of the Attack. —The exciting cause is in a majority of all 
cases well defined. In only rare instances do the patients lane attacks when 
quiet. They come on during exertion most frequently, as in walking up lull 
or doing something entailing sudden muscular effort; occasionally even the 
effort of dressing or of stooping to lace the shoes may bring on a paroxysm. 
Mental emotion is a second very potent cause. John Hunter appreciated (his 
when he said that “ his life was in the hands of any rascal who chose to annoy 
and tease him.” In his case a fatal attack occurred during a tit of anger. 
A third, and in many instances the most important, factor is flatulent dis¬ 
tention of the stomach. Another common exciting cause is cold; even the 
chill of getting out of bed in the morning or on bathing may bring on a 
paroxysm. 
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- Usually during exertion or intense mental emotion; 
witft tm agonizing pain in the region of the heart and a ofc 
as if the heart had been seized in a vice. The pains radiate 
down the arm, and there may be. numbness of the fingers or £*.<priertiac 
region. The face is usually pallid; and may assume an a ahy.g » ayt ittt, ihd not 
infrequently a profuse sweat breaks out over the surface. The paroxysm lasts 
from several seconds to a minute or two, during which, in severe attacks, the 
patient feels as if death were imminent. As pointed out by Latham, there 
are two elements in it, the pain -£dolor pectoris —and the indescribable feel¬ 
ing of anguish and sense of imminent dissolution-^mfar-amnH. There are 
great’restlessness and anxiety, and the patient may drop dead at the height 
of the attack or faint and pass away in syncope. The eonditioa-o£- -the- heart 
during the attack is variable?the pulsations may be uniform and regular. 
, The pulse tension, however, is usually increased, but it is surprising, even in 
cases of extreme severity, how slightly the character of the pulse may be 
altered. After the attack there may be .eructations, or the passage of. a. large 
quantity of clear urine. The patient usually, feels exhausted, and for a day 
or two may be badly shaken; in other instances in an hour or two the patient 
feels himself again. While dyspnea is not a constant feature, the paroxysm 
is not infrequently associated with a form of asthma; there is wheezing in 
the bronchial tubes, which may come on very rapidly, and the patient gets 
short of breath.*) Many patients the subjects of angina die suddenly without 
warning and not in a paroxysm. In other instances death follows in the first 
well-marked paroxysm, as in the case of Thomas Arnold. In a third group 
there are recurring attacks over long periods of years, as in John Hunter’s 
i case; while in a fourth group of cases there are rapidly recurring attacks for 
several days in succession, with progressive and increasing weakness of the 
heart. 


With reference to the radiation of pain in angina, the studies of Mac¬ 
kenzie and of Head arc of great interest. Head concludes that (1) in dis¬ 
eases of the heart, and more particularly in aortic disease, the.pain is referred 
along the first, second, third, and fourth dorsal areas; (2) in angina pectoris 
the pain may be referred in addition along the fifth, sixth, and 'seventh, and 
even the eighth and ninth dorsal areas, and is always accompanied by pain in 
certain cervical areas. A remarkable fact is the early localization of the pain 
in di^ht i parts, not infrequently in t he left, ar m; in one of my cases in the 
l eft testi s, and in another in, the jaw. - , . >, • . i ( 

Theories of Angina Peotoris. —(1) That it is a nenralgia of the cardiac 
nerves, but the agonizing cramp-like character of the pain, the suddenness of 
the onset, and the associated features, are unlike any neuralgic affection. The 
pain, however, is undoubtedly in the cardiac plexus and radiates to adjacent 
nerves. It is interesting in note, in connection with the almost constant scle¬ 
rosis of the coronary arteries in angina, that Thoma has found marked sclero¬ 
sis of the temporal artery in migraine and Dana has met with local thickening 
of the arteries in some cases of neuralgia. (2) Heberden believed that it 
was a cramp of the heart-muscle itself. Cramp of certain muscular territories 
would better explain the attack. (3) That it is due to the wItmup tension of 
the ventricular walls, in consequence of an acute dilatation associated, in the 
majority of cases, with affection of the coronary arteries. Traube, who sup- 
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d 8»t til agonizing pain resulted from (lie groat sfretoh- 
,~ e nerve* in the muscular substance. A modified form 
there is a s^Sasm of the coronary arteries with groat increase 
pressure. > 

o£ Adlan Earns, revival by Potain and others, that the 
of transient- ischaemia of the heart-muscle in <vnsapience of 
tt sptfeai, of the coronary.arteries. The condition known as inlermit- 
. idi cation illustrates what may take place. In man (and in the horse), 
fab flon a e qnence of thrombosis of the abdominal aorta or iliacs, transient para- 
pl^ia and spasm may follow exertion. The collateral circulation, ample 
when the limbs are at rest, is insufficient after the muscles arc uelivolv used, 
and a'state of relative ischaemia is indueal with loss of jamer, which disap¬ 
pears in a short time. This “ intermittent ol l iinijp, > [imi - theory Im',( explains 
the angina paroxysm. A heart the coronary arteries of which are sclerotic 
or calcified, is in an analogous stale, and any extra exertion is likely to he fol¬ 
lowed by a relative ischaemia and spasm. In Allan Burns's work on The I leurt 
(1809) the theory is discussal at length, but lie does not think that spasm is 
a necessary accompaniment of the ischaemia. 

In .fatal cases of angina the coronary arteries arc almost invariably dis¬ 
e ased e ither in their main divisions, or there is chronic cmlnrtcrdis with great, 
narrowing of the orifices at the root of the aorla. Experimentally. occlusion 
of the coronary arteries produces slowing of the heart’s act mil, gradual dila¬ 
tation, and death within a very few minutes. ('ohnhcim has shown that in tho 
dog ligation of one of the large coronary branches produces within a niinuto 
a condition of arrhythmia, and within two minutes the heart ceases in diastole. 
These experiments, however, do not throw much light upon the etiology of* 
angina pectoris. Extreme sclerosis of the coronary arteries is common, and a 
large majority of the cases present no symptoms of angina. Even in the eases 
of sudden death due to blocking of an artery, particularly (he anterior branch 
of the coronary artery, there is usually no great pain either lieforc or during 
the attack. 


Diagnosis. —There are many grades of true angina. A man may have 
slight p iyfflrdisl pain, a sense of distress and uneasiness, and radiation of 
the pains to the arm and neck. Such attacks following slight exertion, an 
indiscretion in diet, or a disturbing emotion, may alternate with attacks of 
much greater severity, or they may occur in connection with a pulse of in¬ 
creased tension and signs of general arterio-sclerosis. In the milder grades 
the diagnosis can not rest upon the symptoms of the attack itself, since they 
may be simulated by what is known as the neurotic or functional variety; but 
the diagno sis should be basal upon the examination of the heart and arteries 
and a careful consideration of the inode of onset and symptoms. The cases of 
neurotic angina pectoris in women cull for the greatest care in the diagnosis, 
and attention to the points given in the table of Hut-hard will la: of the great¬ 
est aid. The existence of a marked increase in the blood-pressure is con¬ 
firmatory evidence of organic disease. 

Functional Angina Pectoris. —There are two main groups, the nen- 
ratjc and the toxic- The former embraces the hysterical and neurasthenic 
eases, which are very common in women. Huchard has given an excellent 
differential table between the two forms. 



842 


DISEASES OF TUB ClRCVUTO0^HSS//[ 


* TBOB ANGINA. 

Most common between the ages of 
forty and fifty years. 

More common in men. Attacks 
brought on by exertion. 

Attacks rarely periodical or noc¬ 
turnal. 

Not associated with other symp¬ 
toms. 

Vaso-motor form rare. Agoniz¬ 
ing pain and sensation of compres¬ 
sion by a vice. 

Pain of short duration. Attitude: 
silence, immobility. 

Lesions: sclerosis of coronary 
artery. % % , 

Prognosis grave, often fatal. 
Arterial medication. 


At every age, even sixy$8ft'. 

More common in women. At¬ 
tacks spontaneous. 

Often periodical and nocturnal. 

Associated with nervous symp¬ 
toms. 

Vaso-motor form common.' Pain 
less severe; sensation of distention. 

Pain lasts one or two hours. Agi¬ 
tation and activity. 

■ Neuralgia of nerves and cardio- 
plexus. 

Never fatal. 

Antineuralgie medication. 


Nothnagel has described as vaso-motor angina a form in which -the symp¬ 
toms set in with coldness and numbness in the extremities, followed by great 
pnecordial pain and feelings of faintness. Some have recognized also a reflex 
variety. 

t Toxic Angina .—This embraces cases due to the abuse of tea, coffee, and 
tobacco. There are three groups of cases of so-called tobacco heart: First, the 
irritable heart of smokers, seen particularly in. young lads, in which the symp¬ 
toms are palpitation, irregularity, and rapid action; secondly, heart-pain of a 
sharp, shooting character, which may be very severe; and, thirdly, attacks of 
such severity that they deserve the name of angina. 

Prognosis. —Cardiac-.pain without evidence of artcrio-sclerosis or valve- 
disease is not of much moment* Angina in men is almost invariably associ¬ 
ated with marked cardio. vascular lesions, in which the prognosis is always 
grave. With judicious treatment the attacks, however, may be long deferred, 
and a few instances recover completely. The prognosis is naturally more 
serious with aortic insufficiency and advanced arlerio-sclerosis. Patients who 
have had well-marked attacks may liyc for many years, but much depends 
upon the care with which they regulate their daily life. 

Treatment. —Patients subject to this affection should live a quiet life- 
avoiding particularly excitement and sudden muscular exertion. During the 
attack nitrite of amyl should be inhaled, as advised by Lauder Brunton. From 
ajojLdrops may be placed upon cotton-wool in a tumbler or upon the hand¬ 
kerchief- This is frequently of great service in the attack, relieving the ago¬ 
nizing pain and distress. Subjects of the disease should carry the ptrks- of 
the nitrite of amyl with theny and use them on the first indication of an 
attack. In some instances the nitrite of amyl is quite powerless, though given 
freely. If within a minute or two relief is not obtained in this way, chloro¬ 
form should at once be given. A few inhalations act promptly and give great 
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■ lains continue, a hypodermic ol morphia may lie admiuis- 
d repeated paroxysms a patient may display reinartablo 
ion of this drug. 

, nitroglycerin may be given in full doses, as reoom- 
or 4he nitrite of sodium (Matthew Hay). Tlie nitro- 
lseil for a long time und in inereasing doses, beginning 
.times a day of the 1-per-cent solution, and increasing 
thtf dbiBe ljninim eyery five or six days until the patient complains of Hush¬ 
ing or headache. The fluid extract of English hawthorn Cm I,,) us o.npaallia 
—has been strongly recommended by Jennings. Clements, and others. 

. Hnehard recommends the iodides. Miming that their prolonged use in¬ 
fluences the arterio-sclorosis. Twenty grains three times a day may la* given* 
for several years, omitting the medicine for about ten days m each month. v. 
In some instances this treatment is most, beneficial, particularly in middle- 
aged men with a history of syphilis. 

For the neurotic, the treatment must be directed to the general nervous 
condition. Electricity is sometimes very benciicial, particularly the Frank- 

linic form. "V** *~v. 4 


X. CONGENITAL AFFECTIONS OF THE HEART. 

These hare only a limited clinical interest, as in a large proportion of the 
cases the anomaly is not compatible with life, and in others nothing can lie 
done to remedy the defect or even to relieve the symptoms. 

The congenital affections result from interruption of the normal course 
of development or from inflammatory processes—endocarditis; sometimes, 
from a combination of both. 

(а) General Anomalies.—Of general anomalies of development the fol¬ 
lowing conditions may be mentioned; Acardia, absence of the heart, which 
has been met with in the monstrosity known by the same mime; doable heart , 
which has occasionally been found in extreme grades of fietnl deformity; 
dextrocardia, in which the heart is on the rjght side, either alone or ns part 
of a general transposition of the viscera; ectopia rordin, a condition associated 
with fission of the chest wall and of the alxloinpn. The heart may he situ¬ 
ated in the cervical, pectoral, or abdominal regions. Except in the abdominal 
variety the condition is very rarely compatible with extra-uterine life. Occa¬ 
sionally, as in a ease reported hv Holt, the child lives for some months, and 
the heart may be seen and felt heating beneath the skin in the epigastric 
region. This infant was five months old at the date of examination. 

(б) Anomalies of the Cardiac Septa.—The septa of both auricles and ven¬ 
tricles may bo defective, in which ease the heart consists of hut two chandlers, 
the cor biloculare or reptilian heart. In the septum of the auricles there is 
a very common defect, owing to tlie fact that the membrane closing the fora¬ 
men ovale has failed at one point to liecome attached to the ring, and leaves 
a valvular slit which mav Ik? large enough to admit the handle of a scalpel. 
Neither this nor the small cribriform perforations of the membrane are of 
any significance. 

The foramen ovale may be patent without a trace of membrane closing 
it In some instances this'exists with other serious defects, such as stenosis 



344 DISEASES OF THE 

of the pulmonary artery, or imperfection of the' ve$t }.m §Pj S^H 
others the patent foramen ovale is the only anomaly, 
it does not appear to have caused any embarrassment, as TOf^jK9NBi||s8 
been found in persons who have died of various affeetioDs. ; lEpS^iwg|p|tgr 
septum may be absent, the condition known as lii^iflln' heart. 
frequently there is a small defect in the upper portion of .the septtuh^bither 
in the situation of the membranous portion known as the “ undefended space ” 
or in the region situated just anterior to this. The anomaly, is very frequently 
associated with narrowing of the pulmonary orifice or of the conus arteriosus 
of the right ventricle. 

(c) Anomalies and Lesions of the Valves. —Numerical anomalies of the 
valves are not uncommon. The semilunar segments at the arterial orifices 
are not infrequently increased or diminished in number. Supernumerary seg¬ 
ments are more frequent in the pulmonary artery than in the aorta. Four, 
or sometimes five, valves have been found. The segments may be of equal 
size, but, as a rule, the supernumerary valve is small. 

Instead of three there may be only two semilunar valves, or, as it is 
termed, tho v bicuspid btmAitian. »• In my enperienee/'-dtiis is faore frequent in 
the aortic valve. Of 21 instances only 2 occurred at the pulmonary orifice. 
Two of the valves have united, and from the ventricular face show either no 
trace of division or else a slight depression indicating where the union has 
occurred. From the aortic side there is usually to be seen some trace of divi¬ 
sion into two sinuses of Valsalva. There has been a discussion as to the origin 
of this condition, whether it is really an anomaly or whether it is not due to 
endocarditis, fcctal or post-natal. The combined segment is usually thickened, 
.but the fact that this anomaly is met with in the foetus without a trace of 
sclerosis or endocarditis shows that it may, in some cases at least, result from 
a developmental error. 


Clinically this is a very important congenital defect, owing to the liability 
of the combined valve to sclerotic changes. Except two foetal specimens all 
of my cases showed thickening and deformity, and in 15 of those which I 
have reported death resulted directly or indirectly from the lesion. 

The little fenestrations at the margins of-tha-sigmoid valves have no sig¬ 
nificance ; they occur in a considerable proportion of all bodies. 

Anomalies of the aurieulo-ventricular valves are not often met with. 


Fcetal endocarditis may occur either at the arterial o r auricu lo-ven- 
tricular orifices, It is nearly always of the chronic or*sclerotic variety?” Very 
rarely indeed is it of the wa rty or ve rrucose form. There are little nodular 
bodies, sometimes six or eight in number, on the mitral and tricuspid seg¬ 
ments—the nodules of AUpni-—which represent the remains of foetal struc¬ 
tures, and must not be mistaken for endocardial outgrowths. The little 
round,ed, bead-like haemorrhages of a deep purple color, which are very com¬ 
mon on the heart valves of children, are also not to be mistaken for the prod¬ 
ucts of endocarditis. In foetal endocarditis the segments are usually thickened 
at the edges, shrunken, and smooth. In the mitral and tricuspid valves the 
cusps are found united and the chordae tendineae are thickened and shortened. 
In the semilunar valves all trace of the segments has disappeared, leaving a 
stiff membranous diaphragm perforated’by an oval or rounded orifice. It 
is sometimes very difficult to say whether this condition has resulted from 
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■ whether it is an error in development. In very many 
are combined; an anomalous valve becomes thfi seat 
nges, and, according to llauchfuss, endocarditis is more 
ide of the heart only because the valves arc hero rnora 

Dlmonaby Orifice. —Stenosis of this orifice is one of 
ost important of congenital heart affections. A slow 
lual union of the segments and narrowing of the orifice 
t admits only the smallest-sized prolie. In some,of the 
«wT.na smfyqn ^epmrnnnna nnruHtmn 0 f the. combined segments is such that 
t Would appear to be the result of faulty development. In SU1IJ!* .instances 
ty' nnr The condition is compatible with life for many years, 
Ina In a considerable proportion of the eases of heart-disease nlxive the lentil 
reax this lesion is present. With it there may be defect of the ventricular 
«ptnm. Pulmonary tuberculosis is a very common cause of death. Ubliiuca- 
i gn or atresia of the pulmonary orifice is a less, frequent but more serious 
gBriitinn -than stenosis. It is associated with |iersistenee of the ductus arte- 
■iosus, together with patency of the foramen ovale or defect of (lie ventricular 
leptum with hypertrophy of the right heart. Steno sis of tin• tonus arteriosus 
)f the right ventricle exists in a considerable proportion of the eases of ohstme¬ 
lon at the pulmonary orifice. At the outset a developmental error, it may lie 
»mbined with sclerotic changes. TUe ventricular septum is imperfect, I ho 
fiflTUfflflP ovsle is usually open, and tlie ductus arteriosus patent. These three 
eaions at the pulmonary orifice const itutc the most important group of all con- 
g enijtal cardiac affections. Of 181 instances of various congenital anomalies 
soHecfed by Peacock, 119 cases came under this category„nnd, according to thiiy 
luthor, in 86 per cent of the patients living beyond the twelfth year the lesion 
a at this orifice. 


Qqn genital fusions of the aortic orifice are not very frequent. Itauehfuss 
lias collected 24 cases of stenosis and at resin 
ras may also occur, a condition which is no 
Tien of the 16 cases tabulated by Dilg were 

Transp osition of the large arterial trunks is a not uncommon anomaly. 
There may’be neither hypertrophy, cyanosis, nor heart murmur. 

Symptoms of Congenital Heart-disease.-*-s occurs in over 90 per 
sent of the cases, and forms so distinctive a feature that the terms “ filuc dis¬ 
ease ” and “ maibnsuianuleus ” arc practically synonyms for congenital heart- 
disease. Z.T he lividi tv in a majority of cases appears early, within, tlie first 
week pf lif eiyand mav be general or confined to the lips, note, and cars, and 
to the fingers and toes. In some instances there is in addition a general dusky 


; steno sis of the left conus, utiurio- 
t incompatible'wi I IT prolonged life, 
over thirty years of age. 


Riiffasronjand in the most extreme grades the skin is almost purple. It may 
vary a good deal and may be intense only on exertion. 1 Tbeevtcrniil temper¬ 
a ture j« l ow A’ py^pnma nn overtion and cough arc common symptoms. A 
sreat&nerease in. the number of the red corpuscles has lieen noted by (libson 
and by Yaquez. In a case of Gibson’s there were above eight millions of red 
blood-corpuscles to the cubic millimetre. 7 The_chlldro.il Airily, thrive, anil often 
display a lethargy of both mind and body. *The fingeouMMUaca are clubbed 
degree rarely meTwith in any other affection. Themauec of the cyanosis 
ha s been much d iscussed. Morgagni referred it to the general congestion of 
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the venous system due to obstruction, and this view was suppoptett^ ^ra mgr, 
one of the ablest that has been written on the subject, by 
iMojjififlnls analysis of 75 cases of congenital heart-disease ahovA;'ffiiit cftwnre 
ofthe pulmonary orifice with patency of the foramen ovale and the ventricular 
septum is the condition most frequently associated with cyanosis, and be con¬ 
cludes that the de ficient aeratioa nf-tha-blood owing to 4imMW*hed4vmg-fune- 
tion is the most important factor. Another view, often attributed erroneously 
to Willianj TTuntor was that the discoloration was dup in thfi ndmirfairfi in Hir 
‘heart bFvenous and arterial blood; but lesions may exist which permit of very 
free mixture without producing cyanosis. The question of the cause of cyano¬ 
sis really can not be considered as settled-. -’.Yjaiiot has recently made the sug 
gestion that the cause is not entirely cardiac, but is associated with disturbance 
throughout the whole circulatory system, and particularly a v aso-mntnr py nsii 
a nd mal acration of the red blood-corpuscles. 

“TFiaghosis .—In the case of children, cyanosis, with or without enlargement 
of the heart, and the existence of a murmur are sufficient, as a rule, to deter¬ 
mine the presence of a congenital heart-lesion. The cyanosis gives us no clew 
to the precise nature of the trouble, as it is a symptom common to many 
lesions and 'it may be absent in certain conditions. The murmur is usually 
systolic in character. It is, however, not always present, and there are in¬ 
stances on record of complicated congenital lesions in which the examination 
showed normal heart-sounds. In two or three instances fudal endocarditis has 
been diagnosed in gravida by the presence of a rough systolic murmur, and the 
condition has been corroborated subsequent to the birth of the child. Hyger- 
troph y is present in a majority of the cases of congenital defect. The fatal 
event may be caused by abscess of the brain. For a full discussion of the sub¬ 
ject. the senior student is referred to the exhaustive monograpli'of Dr. Match 
Abbott in Vol. JY of my “System of Medicine.” 1 here abstract the conclu 
sions of llocbsingcr: 

“ (t) In childhood, loud, rough, musical heart-murmurs, with normal o 
only slight increase in the heart-dulness, occur only-in congenital heart-disease 
The acquired endocardial defects with loud heart-murmurs in youug childrei 
are almost always associated with great increase in the heart-dulness. In th 
transposition of the large arterial trunks there may be no cyanosis, no heart 
murmur, and an absence of hypertrophy. 

“ (2) In young children heart-murmurs with gTeat increase in the eni 
dine dulness and feeble apex teat suggest congenital changes. The increase 
dulness is chiefly of the right heart, whereas the loft is only slightly altetei 
On the other hand, in the acquired endocarditis in children, the left heart 
chiefly affected and the apex teat is visible; the dilatation of the right hea 
comes late and does not materially change the increased strength of the apc\ 
beat. 

“ (3) The entire absence of murmurs at the apex, with their evident pres¬ 
ence in the region of the auricles and over the pulmonary orifice, is always an 
important element in differential diagnosis, and points rather to septum defect 
or pulmonary stenosis than to endocarditis. 

“ (4) An abnormally weak second pulmonic sound associated with a dis¬ 
tinct systolic murmur is a symptom which in early childhood is only to te 
explained by the assumption of a congenital pulmonary stenosis, and possessc- 
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ice from a point of differential diagnosis which is no) to 

• 

; of a palpable thrill, despite loud murmurs which are heard 
pracordial region, is rare except with congenital defects in 
j it speaks therefore against an acquired cardiac alfeclmn. 

* W Loud, especially vibratory, systolic murmurs, with J ho jaunt of 
nu u tinrt Sm ititensity over the upper third of the sternum, associated with a 
fflfdnjfttLarkted symptoms of hypertrophy of the left ventricle, are very impor¬ 
tant for the diagnosis of a persistence of the ductus Botulli, and can not la* 
explained by the assumption of an endocarditis of the aortic valve " 

Escherich suggests that the systolic basic murmur heard sometimes in the 
newborn, particularly if premature, may originate in the ductus llolnlli before 
its closure. 


Treatment.—The child should be warmly clad and guarded from all eir- 
cnmstanccs liable to excite bronchitis. In the attacks of urgent dvs|imea 
with lividity blood should he freely let. Saline eatharties are nl*o useful 
Digitalis must he used with care; it is sometimes henelieuil in the later stages. 
When the coinjvensation fails, the indications for treatment are those of valvu¬ 
lar disease in adults. 


C. DISEASES OF THE ARTERIES. 

I. DEGENERATIONS. 

Fatty degeneration of the mtinia is extremely eommon, and is seen in* 
the form of yellowish-while spots in the aorta and larger vessels. (Uitdfiai- 
tion of the arterial wall follows fatty degeneration and sclerosis, and is asso¬ 
ciated with atheromatous changes, it occur* in tin 1 Ultima and the media. 
In the latter it produces what is sometimes known 11 s annular ealeilieation. 
which occurs particularly in the middle emit of medium-sized vessels and 
may convert them into firm tubes. It is by no means always a senile eliauge. 

Hyaline degeneration may atlaek either the larger or the smaller vessels. 
In the former the intima is converted into a smooth, homogeneous sub¬ 
stance; this is commonly an initial stage of arterio-selerosis. Iieie it is a 
transformation of the endothelial lining. Of the smaller intones and ca|iil- 
laries hyaline nieinmorjihnsis is oftenest seen in the glomeruli of the kidney*. 
It is not to be confounded with the amyloid change which is prone lo occur 
in the same situation. The condition is variously regarded a* due to coagula¬ 
tion of an albuminous fluid and hyaline nietamorjihosis of leucocyte* or of 
fibrin. This substance reacts like the last with Weigort's fibrin stain. 

II. ARTERIO SCLEROSIS (Arterio-capillary Fibrosis). 

The conniption of arterio-selerosis as an inde|>endcnl affection—a general 
disease of the vascular system—is due to (lull and Sutton. 

Definition.—AjanulLtiaa- of thickening, diffuse or circumscribed, begin- 
ning.iff fta imyim n consequent upon primary change* in the media and adven¬ 
titia, butlgtey involving the latter two coats. The process leads, in the larger 
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arteries, to wlmt is known as atheroma and to 
seriously interferes with the normal functions of various 

Etiology. —Among the important factors in'causing 
following may be considered: 

(1) Hypertension .—The degree of pressure maintained 
vascular sysfem, with its periodic increase with each systole, 
portant influence in the production of organic changes in its 
blood-pressure varies greatly in different individuals, and in the same 
individual under varying conditions. There are persons with chronic hypo¬ 
tension, perhaps associated with lowered resistance and an increased sus¬ 
ceptibility to infectious disease. In asthenia from any cause, in the toxaemias 
of typhoid fever, tulwrculosis, and many infectious diseases the vascular ten¬ 
sion is low. An increase in the tension is found in certain chronic diseases, 
such as gout, and in the various forms ofacardiae and renal disease. Much 
diversity of opinion exists as to the relation of the hypertension to the struc¬ 
tural changes; some think that the hypertension is secondary, others, notably 
Allbutt, contend that it not infrequently exists primarily, a view substantiated 
by the recent studies in pulse tension. There are persons who show a rise in ‘ 
blood-pressure nt or about middle life without discoverable organic disease, and 
who subsequently become subject to arterio-sclerosis and renal disease. 

(2) As an involution process arterio-sclerosis is an accompaniment of old 
age, and is the expression of the natural wear and tear to which the tubes are 
subjected. 1 .longevity is a vascular question, which has been well expressed in 
the axiom that “ a man is only as old as his arteries.” To a majority of men 
death comes primarily or secondarily through this portal. The uusut’uf what 

, mpy bo Mailed physiological arterio-sclerosis depends, in the first- piaeefWjxm the 
quality of arterial tissue,(vital rubber) which the individual has inherited, 
a qd secon dly upon the amount of wear and tear to which he has subjected it. 
That the former plays a most important role is shown in the cases in which 
arterio-sclerosis sets in early in life in individuals in whom none of the recog¬ 
nized etiological factors can be found. Thus, for instance, a man of twenty- 
eight or twenty-nine may have the arteries of a man of sixty, an^ a man of 
forty may present vessels as much degenerated as they should be at eighty. 
Entire families sometimes show this tendency to early arterio-sclerosis—a 
tendency which can not he explained in any other way than that in the make¬ 
up of the machine had material was used for the tubing. More commonly 
the arterio-sclerosis results from the had use of good vessels. 

(3) Chronic Intoxications. —Alcohol, lead, and gout play an important 
role in the causation of arterio-sclerosis, although the precise mode of their 
action is not yet very clear. They may act, as Traube suggests, by increasing 
the peripheral resistance in the smaller vessels and in this way raising the 
blood tension, or possibly, as Bright taught, they alter the quality of the blood 
and render more difficult its passage through the capillaries. The observations 
of Cabot have thrown doubt on the importance of alcohol as a factor. 

Thu poisons of the aente infections may produce degenerative changes in 
t he, ffled ia and adventitia. Thayer has recently called attention to the fre¬ 
quency of arfemt ebanges as a sequence, of typhoid fever. 

(4) Syphilis is one of the most important single causes. There is a local 
syphilitic arteritis most commonly seen in the aorta— a maaaortitis —which 
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■ in the production of aneurism; and there is a lute diffuse 
le to the parasyphilitic lesions in the nervous .system. * 
g.—I am more and more impressed with the part played by 
icing arterio-selerosis. There are many eases in which there 
'• George Cheyne’s advice, which 1 quote at page 103. was 
l than by the present generation. 

(6) Th® stress and strain of modern life.—Then* are men in the fifth 
who have-not had syphilis or gout, who have eaten and drunk with 
SBMretian, and in whom none of the ordinary factors are present—men m 
traom the arterio-selerosis seems to come on as a direct result of a high-pres¬ 
sure life. 


. (7) Overwork of the muscles, which acts hy increasing the peripheral re¬ 

sistance and by raising the blood-pressure. 

(8) Renal Disease .—The relation between the arterial and kidney lesions 
has been much discussed, some regarding the arterial degeneration as sec¬ 
ondary, others as primary. There are two groups of eases, one in which the 
arterio-selerosis is the first change, and the other in which it is secondary to 
a primary affection of the kidneys. 

Xorbid Anatomy.—Tlioina divides the eases into primary arterio-selerosis, 
in which there are local changes in the arteries leading to dilatation and a 


compensatory increase of the connective (issue of the intima: siroadani 
arterio-selerosis, due to changes in the arteries which follow increased resist¬ 
ance to the blood-flow in the peripheral vessels. This increased tension leads 
to dilatation and to slowing of the blood-stream and a secondary compensa¬ 
tory growth of the intima. 

In a study of 41 autopsies upon artcrio-sclcrotic cases from my wnrds.. 
Councilman follows the useful division into nodular, senile, and diffuse forms. 


(fl) Nodular Form. —In the circumscribed or nodular variety the mac¬ 
roscopic changes are very characteristic. The aorta presents, in the early 
stages, from the ring to bifurcation, numerous Hat projections, yellowish or 
yellowish-white in color, and situated particularly about the orilices of the 
branches. In the early stage fhe-e patches are scattered and do not involve 
the entire intima. In more advanced grades the patches undergo atheromatous 
changes. Thejnaieriul constituting the button undergoes softening and breaks 
up into granular material, consisting of molecular debris —the so-called 
atheromatous abscess. 


In the circumscribed or nodular arterio-selerosis the primary alteration 
consists in a degeneration or a local infiltration in the imslni and adven¬ 
titia, chiefly about the vasa vasorum. The affection is reallv a mesarteritis 
and a periarteritis. These changes lead to the weakening of the wall in the 
affected area, at which spot the proliferative changes commence in the intima, 
particularly in the subendothelial structures, with gradual thickening and the 
formation of an atheromatous button or a patch of nodular arterio-selerosis. 
The researches of Thoma have shown that this is really a compensatory proc¬ 
ess, and that before its degeneration the nodular button, which post mortem 
projects beyond the lumen, during life fills up and obliterates what would 
otherwise be a depression of the wall in consequence of the weakening of the 
media. A similar process goes on in the smaller vessels, and in any one of 
the smaller branches it can be readily seen on section that each patch of endar- 
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teritis corresponds to a defect in the media and often ft 
titia. The condition is one which may lead to rapid 
production of an aneurism, particularly in the early stage, 
ened spot is thickened and strengthened by the intimal change*. 

(6) Senile Abtbbio-solkbosis. —The larger arteries are di 
tuous, the wells thin but stiff, and often converted into rigid tubes r Tb 
subendothelial tissue undergoes degeneration and in spots breaks down, form 
ing the so-called atheromatous abscesses, the contents of which consist of 
lolecular debris. They may open into the lumen, when they are known s 
theromatous ulcers. The greater portion of the intima may be occupied b 
ough calcareous plates, with here and there fissures and losses of substanc 
ipon which not infrequently white thrombi are deposited. Microscopical] 
here is extreme degeneration of the coats, particularly of the media. Seni 
itrophy of the liver and kidneys usually accompanies these changes. Senile 
ihanges are common in other organs. The heart may be small and is not 
lecessarily hypertrophied. In 7 of 14 cases of Councilman’s series there was 
io enlargement. Brown atrophy is common. 

( c ) Diffuse Abtebio-sclkeosis. —The process is wide-spread throughout 
the aorta and its branches, in the former usually, but not necessarily, asso¬ 
ciated with the nodular form. The subjects of this variety are usually middle- 
aged men, but it may occur early. Of the 27 in Councilman’s series belong¬ 
ing to this group the majority were between the ages of forty and fifty-five. 
The youngest was a negro of twenty-three and the oldest a man of sixty. 
The affection is very prevalent among negroes; less than 50 per cent were in 
whites, whereas the ratio of colored to white patients in the wards is one to 
peven. The affection is met with in strongly built, muscular men and, as 
Councilman remarks, they rarely present on the autopsy table signs of general 
anasarca or, if oedema exists, it has come on during the last few days of life. 
The aorta and its branches arc more or less dilated, the branches sometimes 
more than the trunk. The intima may be smooth and show very slight changes 
to the naked eye; more commonly there are scattered elevated areas of an 
opaque white color, some of which may have undergone atheromatous changes 
as in the senile form. 

Microscopically in the several forms the media shows necrotic and hya¬ 
line changes, involving in the larger arteries both muscular and elastic 
elements, and the intima presents a great increase in the subendothelial con¬ 
nective tissue, which is particularly marked opposite areas of advanced degen¬ 
eration in the media. The small arteries—those in the kidneys, for exam- 
lie —show “ a thickening of the wall, due to the formation of a homogeneous 
Ityalinc tissue within the muscular coat. This tissue contains but few cells, 
is faintly striated, and stains a light brown in the osmic acid used in the hard¬ 
ening solution. In many of the smallest vessels nothing can be seen of the 
elastic lamina, in others only fragments can be made out, in others it is pre¬ 
served. . . . The muscular fibres of the media show marked atrophic changes. 
Fatty degeneration of the cells can be made out both in fresh sections and 
after hardening, in Flemming’s solution. The nuclei are thin and atrophic 
and vacuoles are sometimes seen in them. In some arteries the muscle-fibres 
have almost ftfcappeared and the media is changed into a homogeneous tissue, 
similar to that in the thickened intima ” (Councilman). The degeneration of 
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« nuked in the smaller arteries. The capillaries are thick- 
lose of the glomeruli of the kidnoys, which are often oblit- 
in extensive hyaline degeneration, 
roup of cases that the heart allows the moat important 
ige weight in the cases referred to was over 450 grammes, 
i cases in which without valvular diseas*' the weight was 
Fibrous myocarditis is often present, particularly when 
ies are involved. The semilunar valves are sometimes 
c, and may bo incompetent. The kidneys may show ex- 
t in many cases the changes are so slight that maeroseop- 
! overlooked. They may be increased in si/.e. The capsule 
UtUU&Uy adherent, the surface a little rough, and very often presents atrophic, 
dnoeeaed areas, deep-red in color. Increased consistence is always present. 

■ Sclerosis of the pulmonary artery is met with in all conditions which for 
a long time increase the tension in the lesser circulation, particularly in mitral 
valve disease and in emphysema. Sometimes the sclerosis reaches a high grade 
and is accompanied with aneurismal dilatation of the primary and secondary 
blanches, more rarely with insufficiency of the pulmonary valve. Leonard 
Sogers has shown that in India it is not umommon ns a primary affection, 
li a remarkable ease of a young man of twenty-four, reported by llomberg 
from Cursehniann’s clinic, the pulmonary arteries were involved in most ex¬ 
tensive arterio-sclcrosis; the main branches were dilated, and the smaller 
branches were the seat of the most extreme sclerotic changes. On the other 


hand, the aorta aud its branches were normal. 

In many cases of arterio-sclcrosis the condition is not confined to the 
arteries, but extends not only to the capillaries but also to the veins, and may, 
properly lie termed an angio-sclrrusis. 

Sclerosis of the veins— phleho-si Irroxis —is not at all an uncommon accom¬ 
paniment of arterio-sclcrosis. It is seen in conditions of heightened blood- 
pressure, as in the portal system in cirrhosis of (lie liver and in the pulmonary 
veins in mitral stenosis. The affected vessels are usually dilated, and the 
intima shows, as in the arteries, a compensatory thickening, which is particu¬ 
larly marked in those regions in which the media is thinned. The new- 
formed tissue in the endophlcbitis may undergo hyaline degeneration, and is 
sometimes extensively calcified. In a case of fibroid obliteration of the portal 
vein of long standing, I found the intima of the greatly dilated gastric, splenic, 
and mesenteric veins extensively calcified. Without existing arterio-sclcrosis 
the peripheral veins may be sclerotic, usually in conditions of debility, but not 
infrequently in young persons. 

Symptoms.— Increased Tension.— The pressure with which the blood 
flows in the arteries depends upon the degree of peripheral res-Haiice and the 
force of the ventricular contraction. A high-tension pulse may exist with 
very little arterio-sclcrosis; but, as a rule, when the condition Iibb licen per¬ 
sistent, the sclerosis and high tension are found together. On the other hand a 
very low or normal tension may be present in extremely sclerotic vessels. The 
recent introduction of clinical instruments for measuring blood-pressure has 
been most useful. (Consult the work of T. Janewav on Blood-Pressure.) 

Hypertrophy of the Heart. —In consequence of the peripheral resist¬ 
ance and increased work the left ventricle increases in size, and some of the 




purest examples of simple hypertrophy occur m this 
ber may be little, if at all, dilated. The apex beat is dial 
cases an inch or more beyond the nipple line. The impulse 
forcible. The aortic second sound is clear, ringing, and acoer 

The early symptoms are interesting. Stengel has called attention'^# the 
pallor, and there may be dyspeptic symptoms. It is remarkable with what 
rapidity the disease may progress. I have known the peripheral arteries to 
stiffen and grow old in a couple of years. 

The combination of heightened blood-pressure, a palpable thickening of 
the arteries, hypertrophy of the left ventricle, and accentuation of the aortic 
second sound are signs pathognomonic of arterio-sclerosis. From this period 
of establishment the course of the disease may be very varied. For years 
the patient may have good health, and be in a condition analogous to thjt 
of a person with a well-compensated valvular lesion. There may be no renal 
symptoms, or there may be the passage of a larger amount of urine than 
normal, with transient albuminuria, and now and then hyaline tube-casts. 
The subsequent history is extraordinarily diverse, depending upon the vas¬ 
cular territory in which the sclerosis is most advanced, or upon the accidents 
which arc so liable to happen, and the symptoms may be cardiac, cerebral, 
renal, etc. 


(1) Cardiac .—The involvement of the coronary arteries may lead to the 
various symptoms already referred to under that section—thrombosis with 
sudden death, fibroid degeneration of the heart, aneurism of the heartj^rup- 
ture, and angina pectoris. Angina pectoris is not uncommon, and the organic 
variety is almost always associated with arterio-sclerosis. A second impor- 
. tant group of cardiac symptoms results from the dilatation which finally gets 
the better of the hypertrophy. The patient then presents all the symptoms 
of cardiac insufficiency—dyspnoea, scanty urine, and very often serous effu¬ 
sions. If the case has come under observation for the first time the clinical 


picture is that of chronic valvular disease, and the existence of a loud blowing 
murmur at the apex may throw the practitioner off his guard. Many cases 
terminate in this way. 

(2) The cerebral symptoms of arterio-sclerosis are varied and important, 
and embrace those of many degenerative diseases, acute and chronic (which 
follow sclerosis of the smaller branches), and cerebral haemorrhage. 

Transient hemiplegia, monoplegia, or aphasia may occur in advanced ar¬ 
terio-sclerosis. The attacks are very characteristic, often brief, lasting twenty- 
four hours or less. Recovery may be perfect. Recurrence is the rule, and o 
patient may have a score or more attacks of aphasia, or in the course of o 
couple of years there may be half a dozen transient hemiplegic attacks or om 
or two monoplegias, or paraplegia for a day or two. It is difficult to say upor 
what these attacks depend. Spasm of the arteries has been suggested, bu' 
the condition of the smallest arteries is not very favorable to this view. Pea 
body has called attention to these cases, which are more common than 1 
indicated in the literature. (jVertigo occurs frequently, and may be either 
simple, or is associated with flow pulse and syncopal or epileptiform attaek- 
—the Stokes-Adams syndrome. 

(3) Renal symptoms supervene in a large number of the cases. A sclero¬ 
sis, patchy or diffuse, is present in a majority of the cases at the time of 
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that of contracted kidney. It is seen 
awr m %jgule form, and not infrequently develops early in 
awsnce of -the diffuse variety. It is often dillieult to decide 
l toe questmn is one upon which good observers might not agree 
e) whether the artenal or the renal disease has lieon pnmarv 
° th T eve ! 1,s in ar tcrio-scIerosis may 1 m> mentioned gangrene 

, due elther dlrectl ,y 10 endarteritis or to the dislodgment of 
SSflMBi transient parnly Kj a ^p -nr 

Intermittent lamcnm or damliaition. the.dysbusia angio-selemtiea of 
;ii*th^jnygLangina of Walton, is seen most frequently in connection with 
hrtttiQ-gcIeiOBis. In the horse, in which the intermittent lameness was first 
tisecnbed by Bouley, vermino.ua aneurisms are present in the dine arteries In 
jjtaB Charcot described the condition in is:,ii in an old soldier wlm was not 
IRUe to walk f or more than a quarter of an hour without severe cramps in the 
iSgK. The post mortem showed a traumatic aneurism of one iliac artery. The 
lQSLgf Junction and the pain in the muscles were due to the relative ischemia 
Erb has shown that intermittent, lameness is not at all infrequent, particularly 
among private patients, only 2 of his 45 eases not coming in tlqs class. Of 
127 cases there were only 7 in women. Hebrews seem more frcqucntlv nlTt-clcd. 
Sspfcilis, alcohol, and tobacco are common factors. Muscular weakness after 
exertion or complete disability, numbness, tingling, and paresthesia of various 
forms are the common symptoms. Pulsation max lie absent in ihe dorsal 
arteries of the feet and the vessels are sclerotic. Vuso-motor elianges may I hi 
present, and in the dependent position the feet and legs heroine deeply 
congested. 

_ Treatment. —In the late stages the conditions must, lie treated as they* 
arise in connection with the various viscera. In-the early stages, la-fore any 
local symptoms arc manifest, ihiqpaticnt should be enjoined to live a quiet, 
wen-regulated life, avoiding excesses in fowl and drink. II is usually In-t to 
explain frankly the condition of alTnirs, and so gam bis intelligent oo-opera- 

tion. Special attention should be paid to the state of the bowels.1 urine, 

and the secretion of the skin should he kept active by daily baths. Alcohol 
in all forms should be prohibited, and the food should l«) restricted to plum, 
wholesome articles. The use of mineral waters or a residence every year at 
onffof the mineral springs is usually serviceable. If there lias been a syphilitic 
history an occasional course of iodide of potassium is indicated, indeed, even 
in the non-syphilitic eases it seems to do good, and whenever the blood-pres¬ 
sure is high nitroglycerin or the sodium nitrite may lie given. 

In cases which come under observation for the first time with dyspnera, 
slight lividity, and signs of cardiac insufficiency, venesection is indicated. In 
some instances, with very high tension, striking relief is afforded by the 
abstractieirof- 20 ounces of blood. 


m. ANEURISM. 

The following forms of aneurism are usually recognized: 

(a) ThaJrue, in-whieh .-the sac is formed. of one or more of the arterial 
®Ukts, This may b^iuaiiarm, c yjjpdr ieal. or gjrsoid (in which the dilStation 
18 in an artery and its branches), or it may bc^ucumsaubed ocisacculated. 
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Aneurisms are usually fusiform, resulting from 

(6) The false aneurism, in which there is rupture of all '&i 
the blood is free (or circumscribed) in the tissues. ' ' . ■;;*» 

(c) The dissecting aneurism, which results from injury or laAen&bn of 
the internal coat. The blood dissects between the layers; hence the Dame, 
dissecting aneurism. This occurs usually in the aorta, mid may last for years, 
forming when complete a double tube—the so-called double aorta. 

(d) Arterio-venous aneurism results when a communication is established 
between an artery and a vein. A sac may intervene, in which case we have 
what is called a varicose aneurism; but in many cases the communication is 
direct and the chief change is in the vein, which is dilated, tortuous, and pul¬ 
sating, the condition being termed an aneurismal varix. 

Etiology and Pathology. —An aneurism is an accident in connection with 
disease of the vessel wall leading to weakness and consequent dilatation, 01 
to rupture. While the ordinary arterio-sclerosis may lead to aneurism, th< 
great majority of the cases result from the aortitis associated with syphilis 
which loads, to loss of elasticity and local rupture. The incidence of aortii 
aneurism is in the third and fourth decades, earlier than the common form 
of arterio-sclerosis. Aneurisms arise then: (a) By the gradual diffuse dis 
tention of the arteriqf coats, which have been weakened by arterio-scletbsif 
particularly in its early stages, before compensatory endarteritis develops. The 
arch of the aorta is often dilated in this way so as to form an irregular 
aneurism. 


(b) In consequence of circumscribed loss of resisting power in the media 
•and adventitia, there is a laceration or rupture of the intima. If small this 
leads to a local bulging and the gradual production of a sac; if large it may 
form a dissecting aneurism, splitting the coats; or the transverse tear may 
heal completely, leaving a large scar. In a case of Daland’s there was just 
above the aortic valves an old transverse tear of the intima, extending almost 
the entire circumference of the vessel. Sclerosis of the media and adventitia 


had taken place and the process was evidently of some standing. An inch 
or more above it was a fresh transverse tear (or rather cut, as the edges were 
as sharp as if cut with a razor) which had produced a dissecting aneurism. 
This process is by no means uncommon, and occurs’ chiefly in the aortic arch, 
very often in vessels with smooth intima. 

(c) Embolic Aneurism .—When an embolus has lodged in a vessel and 
permanently plugged it, aneurismal dilatation may follow on the proximal side. 
The embolus itself, if a calcified fragment from a valve, may lacerate the wall, 
or if infecte^ may produce inflammation and softening. 

(d) Mycotic Aneurism .—The importance of this form has been specially 
considered by Eppinger in his exhaustive monograph. The occurrence of 
multiple aneurisms in malignant endocarditis has been observed by several 
writers. Probably the first case in which the mycotic nature was recognized 
was one which occurred at the Montreal General Hospital and is reported m 
full in my lectures on malignant endocarditis. In addition to the ulceration 
of the valves there were four aneurisms of the arch, of which one was large and 
saccular, and three were not bigger than cherries. An extensive growth of 
micrococci was present. > 
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,, . - very commonly affecting the mesenteric 

, ^ horee is due to the development of the Slronyylus arniitus. 
[BU described a “ traction ” aneurism of the concavity of the arch 
&<?£ insertion of the remnant of the ductus flotnlii (Virchow’s 
1 § 2 ). 

lastly, there are cases in which without any definite .cause there is 
I tpigney t ft. the occurrence of aneurisms in'Various parts of the body. A 
rfciMjkabl* instance of it in our profession was afforded by the brilliant 
rhomas King Chambers, who first lind an aneurism in the left popliteal artery, 
deven years subsequently an aneurism in the right leg which was cured by 
pressure, and finally aneurisms of the carotid arteries. 

Iitfitlence of Aneurism .—The disease is more coiumou iu Ureal Britain 
rad in Amer ica than on the continent of Europe. The greater frequency in 
he British army than in those of continental countries is associated with the 
[Water incidence of syphilis. The negroes are more affected than the whites 
-n the United "States. 


Aneurism op the Thoracic Aorta. 

The causes which favor arterio-sclcrosis prevail in aortic aneurism, par¬ 
ticularly syphilis and overwork. The greatest danger probably is jn strong 
mmecular men with commencing degenerative processes in the arteries, the 
result of aortitis, who during a sudden muscular evert ion are liable to lacerate 
the coats, the intima not yet being strengthened by eompinsalory thickening 
over a spot of mesarteritis. Aneurisms of.the thoracic aorta arc of two main 
types-f-the diffuse dilatation and the^saccular. 'I'lie former is most, eominoq 
in the arch, but the entire tube may he involved. The saeeular variety is the • 
most frequent clinically; the diffuse form is often overlooked. The saccular 
aneurism may be small and situated just. iiIkivc the aortic ring Others form 
large tumors which project externally and occupy a large portion of the upper 
thorax. Small sacs from the descending [sortion of the arch may compress the 
trachea or the bronchi. In the thoiueic portion the sue may erode the vertebra: 
or grow into the pleural cavity and compress the lung. It may grow through 
the ribs and appear in the back. 

The chief influence of an aneurism is manifested in wind are known as 
pressure effects. In the absence of these an aneurism may attain a large size 
without producing symptoms or seriously interfering with the circulation. 
Indeed, a useful clinical subdivision or given by Brainwcll is into three groups 
—aneurisms which are entirely latent and give no physical ‘■igns; aneurisms 
which present signs of intrnthoracic pressure, although it is difficult or impos¬ 
sible to determine the nature of the lesion producing tin- pressure; and, lastly, 
aneurisms which produce distinct tumors with well-marked pressure symp¬ 
toms and external signs. Broad bent makes another useful division into 
aneifl j-jayf ] nf ajjnptnms and aneurism of physical signs. It is jierhaps best 
to consider aneurisms of the aorta according to the situation of the tumor. 

(a) Aneurisms of the Ascending Portion of the Am u. Just above 
the sinuses of Yalsalva they are often small, latent, and dup to syphilis. 
Bupture usually takes place into the pericardium, causing instant death. 
Along the convex border of the ascending part, aneurism frequently arises, 
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and may grow to a large size, either passing loot: 
forward, pointing at the second or third interspace, i 
num, and producing large external tumors. In this sit 
indeed, to compress the superior vena cava, causing 
sels of the head and arm, sometimes compressing only the sub 
causing enlargement and oedema of the right arm. Perforation* mayi 
into the superior vena cava, of which accident Pepper and Griffith ha^'TOl 
lected 29 cases. In rare instances, when the aneurism springs from thn-oon 
cave side of the vessels, the tumor may appear to the left of the sternum 
Large aneurisms in this situation may cause much dislocation of the-heart 
pushing it down and to the left, and sometimes compressing the inferior vena 
cava, and causing swelling of the feet and ascites. The right recurrent laryn¬ 
geal nerve is often compressed. The innominate artery is rarely involved. 
Death commonly follows from rupture into the pericardium, the pleura, or 
into the superior cava; less commonly from rupture externally, sometimes 
from syncope. 

(6) Aneurisms of the Transverse Aroh. —The direction of their 
growth is most commonly backward, but they may grow forward, erode the 
sternum, and produce large tumors. The tumor presents in the middle line 
and to the right of the sternum much more often than to the left, which 
occurred in only 4 of 35 aneurisms in this situation (0. A. Browne). Even 
when small and producing no external tumor they may cause marked pressure 
signs in their growth backward toward the spine, involving the trachea arid 
the oesophagus, and giving rise to cough, which is often of a paroxysmal char¬ 
acter, and dysphagia. The left recurrent laryngeal is often involved in its 
course round the arch. A small aneurism from the lower or posterior wall 
of the arch may compress a bronchus, inducing bronehorrhcea, gradual bron- 
chicctasy, and suppuration in the lung—a process which by no means infre¬ 
quently causes death in aneurism, and a condition which at the Montreal Gen¬ 
eral Hospital we were in the habit of terming aneurismal phthisis. Occa¬ 
sionally enormous aneurisms arise in this sit uation, and grow into both pleur®, 
extending between the manubrium and the vetebne; they may persist for years. 
The sac may be evident at the sternal notch. The innominate artery, less com¬ 
monly the left carotid and subclavian, may be involved in the sac, and the 
radial or carotid pulse may be absent or retarded. Pressure on the sym¬ 
pathetic may at first cause dilatation and subsequently contraction of the 
pupil. Sometimes the thoracic duct is compressed. 

The ascending and transverse portions of the arch are not infrequently 
involved together, usually without the branches; the tumor grows upward, 
or upward and to the right. 

(c) Aneurisms of the Descending Portion of tiie Arch. —It is not 
infrequently the traction aneurism of Thoma. The sac projects to the left 
and backward, and often erodes the vertebrae from the third to the sixth 
dorsal, causing great pain and sometimes compression of the spinal -cord. 
Dysphagia is common. Pressure on the bronchi may induce branchiae tasy. 
with retention of secretions, and fever. A tumor may appear externally in 
the region of the scapula, and here attain an enormous size. Death not infre¬ 
quently occurs from rupture into the pleura, or the sac may grow into the 
lung and cause haemoptysis. 
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Thoracic Aorta.— —The larger nuin- 
, < ~P“ ra P n > 880 b'ing «pon or to the left of thelxxlies 
sal vertebra, which are often eroded. They me frequently 
o ten overlooked; pulmonary and pleural -vmptmns are 
-m the bock is severe; dysphagia is not inficquont. The 
an enormous size and form a subcutaneous tumor in the 

, , lions. Inspection .—A good light, is essential: eases are often 

otei,owing to a hasty inspection. The face is often ... the eon- 

^ IfiJ^ted, and veins of the chest and of one arm engoiged. One 
be enlarged. In many instances imqxvlion is negalne. On either 

£°i'j’S tenl ™ there may 1x3 abnonnnl pnluation. due to dislocation of the 
JspEt,Jo deformity of the thorax, or to retraction of the lung. The aneurismal 
pulsation is usually above the level of the third rib and most ( ,„„tnonh to the 
ag&i of the sternum, either in the first or second interspace. It nun Iw only a 
diffuse heaving impulse without any external tumor. Often the impulse is 
noticed Only when the chest is looked at obliquely in a favorable light. When 
tiie innominate is involved the throbbing may pass into the mrk or he appar¬ 
ent at the sternal notch. Posteriorly, when pulsation occurs, it 'i- most nun- 
' iOnly found to the left of the spine. An external tumor is present m many 
owes, projecting either through the upper part of the sternum or to the 
right, sometimes involving the sternum and costal cartilages „ n hotli sides, 
forming a swelling the size of a cocoa-nut or even larger. The skin'is thin! 

often blood-stained, or it may have ruptured, exposing the hinnn.. the sac! 

The apex beat may be much dislocated, particularly when the sac is large. 
It is more commonly a dislocation from pressure than from enlargement of 
the heart itself. ' 


plipaiion .—'The area and degree of pulsation arc lies) determined b\ pal¬ 
pation. When the aneurism is deep-sealed and not apparent externally, the 
bimanual method should be used, onuJiami.upon the spurn and tho other on 
thp gtemum. There may be only a diffuse impulse. When the sac Inis per¬ 
forated the chest wall the impulse is, as a rule, forcible, slow, luatviug. and 
expansile, and has the same qualities as a forcible apex beat. The re-isfance 
may be very great if there are thick lnmiiue beneath the skin: more rarely 
the sac is soft and fluctuating. The baud upon the sac, or on the region in 
which it is in contact with the chest wall, iimy-ledLa .diastolic shock, often 
of great intensity, which forms one of (lie valuable physical sign- of aneurism. 
A systolic thr ill is sometimes present, not so often in saccular aneurisms os 
in the dilatation of the arch. The pulsation may sometime- he felt in the 
suprasternal notch. 

Eaemion. —The_smaU nml deep-seated aneurisms arc m tin* rutped nega- 
USfi- In the larger tumo rs, as soon as the sac reaches the clie-t wall, there is 
produced an area of abnormal duIncus, the position of winch depends iijsin 
the part of EEe aorta affected. Aneurisms of the n-ccrplmg imh gre y 
andio.thftright, producing dulness on one side of the manubrium; those jj^m 
the transverse arch produce dulness in the middle line, extending toward the 
kffc-oiLthe sternum, while aneurisms of the descending portion most cora- 
monly,produce dulness in the left interseapular and scapular regions. The 
percussion note is flat and gives a feeling of increased .resistance. 
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AjwuUatien. —Adventitious sounds are not always tod 
a large sac there may be no murmur. Much depends upo&' t 
laminae of fibrin. An important sign, particularly if heard ov 
is a pnging accentuated second .gpund, a phcnomaaon 
aneur iama. of the ao rtic., arch. A systolic murmur m ay he ; 

a doub le murmur, in which case fhe~'( tiaafoHc~&uti ~ ~ _ _ 

mated aortic insufficiency. The systolic murmur alone is of little rnomepi in 
the diagnosis of ah aneurismal sac. A continuous humming-top mUrmUr with 
systolic intensification is heard when the aneurism communicates with' the 
vena cava or the pulmonary artery. With the single stethoscope the shock of 
the impulse with the first sound is sometimes very marked. 

Among other physical signs of importance are retazdatianjlLihaMpalse 
in tiiQ optfij-jnj beyond the aneurism, or in those involved in the sac. There 
may, for instance, be a marked diffa«miia.hahg«m +hn righ* anA laft TyJial 
both-ia volume and time. A physical sign of large thoracic aneurism, which 
I have not seen referred to, is obliteration of . the pulse in.ti^ahdniWaljWtfta 
and its branches. ' My attention was called to this in a patient who was 
stated to have aortic insufficiency. There was a well-marked diastolic murmur, 
but in the femorals and in the aorta I was surprised to find no trace of pul¬ 
sation, and not the slightest throbbing in the abdominal, aorta or in the per¬ 
ipheral arteries of the leg. The circulation was, however, unimpaired ip them 
and there was no dilatation of the veins. Attracted by this, I then made a 
careful examination of the patient’s back, when the circumstance was dis¬ 
covered, which neither the patient himself nor any of his physicians had 
noticed, that he had a very largo area of pulsation in the left scapular region. 
The sac probably was large enough to act as a reservoir annihilating the ven¬ 
tricular systole, and converting the intermittent into a continuous stream.) 

Tjje„f radical lugging, a valuable sign in deep-seated aneurisms, was de¬ 
scribed by Surgeon-Major Oliver, and was specially studied by my colleagues 
Ross and MacDonnell at the Montreal General Hospital. Oliver gives the 

f ollowing directionsPlace the patient in the erect position, and direct him 
o close his mouth and elevate his chin to almost the full extent; then grasp 
the cricoid cartilage between the finger and thumb, and use steady and gentle 
Jipward pressure on it, when, if dilatation or aneurism exists, the pulsation 
jof the aorta will be distinctly felt transmitted through the trachea to the 
|hand.’^> This is a sign of great value in the diagnosis of deep-seated aneu¬ 
risms, though it may occasionally be fe lt in tum ors and in the extesnie 
dynamic, .dilatation of aortic insufficiency. It may be visible in the thyroid 
cartilage. Th e tr achea-may he. pushed to one side. 

Occasionally a systolic murmur may be heard in the trachaa,--as pointed 
out by David Drummond, or even at the patient’s mouth, when opened. This 
is either the sound conveyed from the sac, or is produced by the air as it is 
driven out of the wind-pipe during the systole. Feeble respiration in one 
l ung ia -a common effect of pressure. 

Symptoms. —There may beno symptoms. A man may present a tumor 
which has eroded the cheBt wall without pain or any discomfort. Every phys¬ 
ical sign may be present without a single symptom. 

An important but variable feature in thoracic aneurismfia^gm, which i- 
particularly marked in deep-seated tumors. It is usually paroxysm al, s harp - 
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® very e e ye re wb a U lie tumor is eroding the vertebra, or 
BWWtwelt. In tlie latter ease, after perforation the pnfn may 
Wcpiiuuoi). particularly in aneurisms at the 
,^c Frequently the pain radiates down the left arm or up the 
amee along the upper intercostal nerves.-! Superficial temlerness 
' m .*“ 8 “ m 0Ter heart or over the left sternoi|iastoid muscle. 
I S H ie r from the direct pressure on the wind-pipe, or is associated 
^ 18 " ^ le ex poctoration in these instances is abundant, thin, and 
:||tatyj sttbssaufiBtly.it beeomes thjsk ami turfed. Paroxysmal cough of a 
JpeCTUiar brazen, ringing character is a characteristic symptom in some eases, 
3»rtmulany when there is pressure on the recurrent larvngeal nerves, or the 
«ragh may have a peculiar wheezy,.quality—the “ goose' cough." 
j*which is common in eases of aneurism of the transverse por¬ 
tion, is not necessarily associated with pressure on the recurrent larvngeal 
nerves, but may be due directly to compression of the trachea or tlie left 
Junnchus. It may occur witli niarluaLelridor. Jsiss of voice am? hoammesa 
toe consequences of pressure on the recurrent laryngeal. usually the left, 
inducing either a spasm in the muscles of the left vocal void or paralysis. 

Eftialysifl of an abductor on one side may lie present without any symp¬ 
toms. It is more particularly, ns Scmon stales, when the paralytic contrm- 
. tttres.supervene that the attention is called to larvngeal svmptoms. 
f UsmsmlMmc m thoracic aneurism may come from Cut the soft, granuln- 
tl2&?^i n the tracliea at the point of compression, in which ease the sputa are 
blood-tinged, hut large quantities of blood are not lost; (di) from rupture 
of tlie sac into the trachea or a bronchus; ( t j from perforation into the lung 
or erosion of the lung tissue. The bleeding may he profuse, rapidly proviqg 
fatal, and is a common enuse of death. It ma.v persist for weeks or months, 
in which ease it is simply Jiauuorrhugic weeping through the sac, which is 
exposed in the trachea. In some instances, even after a very profuse liiemor- 
rhage, the patient recovers and may live for years. A man with well-marked 
thoracic aneurism, whom I showed to my class at the I'Diversity of Pcimsvl- 
vania and who had had several brisk luemorrhages, died four years after, 
having in the meantime enjoyed average hcalili. Death from lurmorrhage is 
relatively more common in aneurism of the third portion of the arch and of 
the descending aorta. 

? Difficulty,.of swallowing is a comparatively rare symptom, and may he 
due either to spawn or to direct compression. The sound should never 1 m; 
passed in these eases, as the (esophagus may lie almost eroded and jx-rforalion 
of the sac lias taken place. 

/» Heart-Symptoms .—Pain has been referred to; it is often anginal in char¬ 
acter, and is most common when the root of the aorta is involved. The heart 
is hypertrophied in less than one-hull the cases. The aortic valves are some- 
timea-ineompetent, cither from disease of the segments or from stretching of 
the aortic ring. 

Among other signs and symptoms, venous compression, which lias already 
been mentioned, may involve one subclavian or the superior vena cava. A 
curious phenomenon in intrathoracic aneurism is i,he c.lnlibiuu of the fingers 
and incurving of the nails of one hand, of which two examples have been 
ender my care, both without any special di-teulion or signs of venous 
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engorgement. Tumors of the arch may invito-?j3S||SUH 
dncing compression, or in some instances adhesion 
and insufficiency of the valve; or the sac may ropt&»^pWBH| 
accident which happened in two of my cases, producing 

l’upil Symptoms. —These may be due to, firsts 
thetic, which may cause dilatation of one pupil when the 
contraction when the nerve is pnrnlyrrtl /^Jilnstiifflij 
aud-car, increftgfiii,ie»peratoT**«ad.awa^wg,opfts^je,, 1 ji^eni 9s 

Ainley Walker and Wall have shown, the anisecm-ia is most fiequen^?'fi||l;fo 
vaacnlar.>conditionfr—with-laar-hload^preasiue ^ qnp tjfe rmidLjiiakat 

si de is dila ted, with high p Ta ° mil *v-v?TitTPfltvdi| and m M cases of aneurism 
they found a relation between the state of the pupil and the arteries on the 
same side. Thirdly, in a few cases the anisocoria is a parasyphilitic manifesta¬ 
tion associated with the Argyll-Robertson phenomenon and absent knee-jerks 
—the Babinski syndrome. 

An X-ray examination should be made in all doubtful cases. The fluoro- 
scope gives an accurate picture of the situation, the size, and the relation to 
the heart. Even a small sac may be seen. In several cases I have known the 
diagnosis to test upon it alone in cases in which scarcely a physical sign was 
present. Sailer and Pfahler have shown that a condition of tortuosity of the 
aorta, due to arterio-sclerosis, may exist, suggesting very strongly the pres¬ 
ence of aneurism, particularly on examination with the fluoroscope. 

The clinical picture of aneurism of the aorta is extremely varied. Many 
cases present characteristic symptoms and no physical signs, while others have 
well-marked physical signs and no symptoms. As Broadbent remarks, the 
aneurism of physical signs springs from the ascending portion of the aorta; 
the aneurism of symptoms grows from the transverse arch. 

Diagnosis.—Aneurism of the aorta may be confounded with: (a) The vio¬ 
lent throbbing impulse of the arch in aortic insufficiency. I have already 
referred to a case of tliis kind in which the diagnosis of aneurism was made 
by several good observers. 

(6) Simple Dynamic Pulsation. —This is common in the abdominal aorta, 
but is rare in the arch. A case which came under the care of William Mur¬ 
ray and Bramwell presented, without any pain or pressure symptoms, pulsa¬ 
tion and dulness over the aorta. The condition gradually disappeared and 
was thought to be neurotic. 


(e) Dislocation of the heart in curvature of the spine may cause great 
displacement of the aorta, so that it has been known to pulsate forcibly to 
the right of the sternum. 

(d) Solid Tumors. —When the tumor projects externally and pulsates the 
difficulty may be considerable. 'In tumor the heaving, expansile pulsation is 
absent, and there isjnot that sense of force and power which is so striking 
in the throbbing of a perforating aneurism. There is not to be felt as in 
^aortic aneurism the shock of the heart-sounds, particularly the diastolic shock. 

5 Auscultatory sounds are lees .definite, as large aneurisms may occur without 
murmurs; and, on the other hand, murmurs may be heard over tumors. The 
greatest difficulty is in the deep-seated thoracic tumors, and here the diagnosis 
may be impossible. I have already referred to the case which was regarded 
by Skoda as tumor and by Oppolzer as aneurism. The physical signs may be 
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second sound is of great importance and is 
ttSmpr. Tracheal tugging is hero a valuable sign, 
•re lew oommon in tumor, whereas pain is more frequent. 
ioe of the patient in aneurism is much belter than in 
may be cachexia and enlargement of the glands in the 
neck. Healthy, strong males who have worked .hard and have 
' tile most common subjects of aneurism. Occasionally cancer 
may simulate aneurism, producing pressure on the left 

a fifty Pleurisy. —In cases of empyema necessitatis, if the pro- 
> tumor is in the neighborhood of the heart and pulsates, the condition 
be mistaken for aneurism. The absence of the heming. linn dis- 
Hfttian and of the diastolic shock would, together with the history and the 
ffetence of pleural effusion, determine the nature of the case. I f necessary, 
puncture may be made with a fine hypodermic needle. In a majority of the 
ewes of pulsating pleurisy the throbbing is dilfu.se and wide-spread, moving 
tire whole side. 



Prognosis. —The outlook in’thoraeic aneurism is always grave Ufe may 
tie p rolonge d for some years, but the patients are in constant jeopardy. Kpon- 
tSneous cure is not very infrequent in the small sacculated tumors of (ho 
IScending and thoracic portions. The cavity becomes tilled with lamina 1 of 
Brm fibrin, which become more and more dense and hard, the sac shrinks 
considerably, and finally lime sails are deposited in the old libnit. The lamina' 
of fibrin may be on a level witli the lumen of the vessel, causing complete 
obliteration of the sac. The eases which rupture externally, as a nile run a 
rapid course, although to this there are exceptions; the sue may contract, 
become firm and hard, and the patient mnv live for live, or even for ten or 
twenty years. The cases which have lasted longest in my experience have 
been those in which a saccular aneurism lias projected from the ascending 
arch. One patient in Montreal had been known to have aneurism for eleven 
years. The aneurism may lie enormous, occupying a large area of the chest, 
and yet life be prolonged for many years, as in the ease mentioned iis under 
the care of Skoda and Oppolzer. One of the most remarkable instances is (lie 
ease of dissecting aneurism reported by (iraliain. The patient was invalided 
after the Crimean War with aneurism of the aorta, and for years was under 
the observation of ,T. II. Richardson, of Toronto, under whose care lie died in 
1885. The autopsy showed a healed aneurism of the arch, with a dis-eetmg 
aneurism extending the whole length of the aorta, which formed a double lube. 

Treatment. —In a largo proportion of the eases this can only be palliative. 
Still in everv instance measures should be taken which are known to promote 
clotting and consolidation within the sac. In any large si im of cured 
aneurisms a considerable majority of the patients have not been known to be 
subjects of the disease, but the obliterated sac has l>een found accidentally at 
the post mortem. 

The most satisfactory plan in early cases, when it can lie carried out thor¬ 
oughly, is the modified Valsalva method advised by the late Mr. Tufnell, of 
Dublin, the essentials of which are rest and a restricted diet. The rest 
should, as far as possible, be absolute. The reduction of the daily number of 
heart-beats, when a patient is recumbent and without exertion, amounts to 
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many thousands, and is one of the principal advantage# 
quiet should also be enjoined. The diet advised by *C#t 
—for breakfast, 2 ounces of bread and butter and 2 -fttBSS 
dinner, 3 ounces of mutton and 3 of potatoes or brefld and ^ ^ 
supper, 2 ounces of bread and butter and 2 ounces ^ 
diminishes the blood-volume and is thought also to render 
fibrinous. “ Tfltal per die™ in mumas of sqVirt food Mid fi atelfeS 
n, pd n » mgr e.” This treatment should be pursued for several mo&t! 
except in persons of a good deal of mental stamina, it ia impossible h/ 
it out for more than a few weeks at a time. It is a form of treatment adapted 
only to the saccular form of aneurism, and in cases of large sacs oomrnuni- 
cating with the aorta by a comparatively small orifice the chances of consoli¬ 
dation are fairly good. Unquestionably rest and the restriction of the liquids 
are the important parts of the treatment, and a greater variety and quantity 
of food may be allowed with advantage. If this plan can not be thoroughly 
carried out, the patient should at any rate be advised to live a very quiet life, 
moving about with deliberation and avoiding all sudden mental or bodily 
excitement. The bowels should be kept regular, and constipation and strain¬ 
ing should be carefully avoided. Of medicines, iodide of potassium, as advised 
by Balfour, is of great value. It may lie given in doses of from 10 to 15 or 
20 grains three times a day. Larger doses are not necessary. The mode of 
action is not well understood. It may act by increasing the secretions and so 
inspissating the blood, by lowering the blood-pressure, or, as Balfour thinks, 
by causing thickening and contraction of the sac. The most striking effect 
of the iodide in my experience has been the relief of the pain. The evi¬ 
dence iR conelusi\e that the syphilitic cases are moTe benefited by it than the 
non-syphilitic. All these measures have little value unless the sac is of a 
suitable form and size. The large tumors with wide mouths communicating 
with the ascending portion of the aorta may be treated on the most approved 
plans for months without the slightest influence other than reduction in the 
intensify of the throbbing. A patient with a tumor projecting into the right 
pleura remained on the most rigid Tufncll treatment for more than one hun¬ 
dred days, during which time he also took iodide of potassium faithfully. The 
pulsations were greatly reduced and the area of dulness diminished, and we 
congratulated ourselves that the sac was probably consolidating. Sudden 
death followed rupture into the pleura, and the sac contained only fluid blood, 
not a shred of fibrin. In cases in which the tumor is large, or in which there 
seems to be very.little prospect of consolidation, it is perhaps better to advii-e 
a man to go on quietly with his occupation, avoiding excitement and worry. 
Our profession has offered many examples of good work, thoroughly and con¬ 
scientiously carried out, by men with aneurism of the aorta, who wisely, 1 
think, preferred, as did the late Hilton Fagge, to die in harness. 

Surgical Measures. —In a few cases consolidation may be promoted in 
the sac by the'introduction of a foreign body, such as wire, horse-hair, or 
by the combination of wiring and electrolysis. Moore, in 1861, first wired 
a sac, putting in 78 feet of fine wire. Heath occurred on the fifth day. 
Corradi proposed the combined method of wiring with electrolysis, which 
was first used by Burresi in 1879. His patient lived for three and a half 
months. Horse-hair, watch-spring wire, catgut, and Florence silk .have been 
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RiAtistical results of both methods up to Octolmr, 
hod (wiring) 14 cases were treated, s of thoracic 
6 aneurisms of the abdominal aorta. ;i of which were 
MMee treated by wiring and electrolysis (Moore-t'omuli 

v ia 0raa ° 611,3 6 aMomilmI - The thoracic con* of Uoson- 
ri'Mtd Kerr, and the abdominal cases of Nohit; ami l-’inney 
fcsnceessful. In 8 of tho S3 coses there were amelioration of 
1 probable prolongation of life. The most fuvoinhle „hs are 
l the aneurism is sacculated, hut this is a point not c.mIv deter- 
-4 often from a sac particularly favorable for wiring ibciv nun Im* 
projections of great thinness. The sudden tilling |,\ elm of an 
‘ °f the cceliac axis or of flic superior mcMUilcric artery may rcMilt 
,. . . tty from infarct of the intestine. 

Oth eh Conditions requiring Trkatmknt.— Pressure on vein* causing cn- 
gfOrgement, particularly of the heud and arms, is sometimes promptly relieved 
by free venesection, and at any time during the course of a thoracic aneurism, 
if attacks of dyspnoea with lividitv supervene, bleeding may he resulted to unh 
great benefit. It has the advantage also of promptly chirking the pain, for 
which symptom, as already mentioned, the iodide of potassium often gives 
Relief. In the final stages morphia is, as a rule, mvessnn. Hv-pmrn. if 
associated with cyanosis, is best relieved bv bleeding. Chloroform mhnlnlioiis 
|»ey be necessary. The question sometimes comes up with refereme to trache¬ 
otomy in these cases of urgent, dyspneen. If it can he shown hv l.imien-copie 
examination that it is due to bilateral abductor paralysis the trachea may 
be opened, but this is extremely rare, and in nearly every instatin' the urgent 
dyspnoea is caused by pressure about the bifurcation, When the -ne appears 
externally and grows large, an ice-cap may he applied upon it. or a U-lla- 
donna plaster to allay the pain. In some instances an elastic support nniv he 
used with advantage, and 1 saw a physician with an minus external aneu¬ 
rism in the right mammary region who for many had obtained great 

relief by the elastic support, passing over the shoulder and under the arm of 
the opposite side. 

Digitalis, ergot, aconite, and veratrum viride are rarely, if ever, of service 
in thoracic aneurism. 


x Ankuhism of tiik Aiidominai, Aorta. 

The sac is most common jn.-t below the diaphragm m the neighborhood 
of the cceliac axis. This variety is rare in comparison with thoracic aneurism. 
Of the 468 cases of aortic aneurism at St. Bartholomew's Hospital. -j:t involved 
the abdominal aorta. Seventeen cases occurred in mv ward- m the Johns 
llopkins Hospital in sixteen years. The tumor may lie fusiform or sacculated, 
and it is sometimes multiple. Projecting hack ward, it erode- tin- vertebra- 
and may cause numbness and tingling in the legs and finalIv paraplegia, or 
it may pass into the thorax and bur-1 into the pleura. .More commonly the 
sac is on the anterior wall and projects forward as a definite tumor, which 
may be either in the middle line or a little to the left. The tumor may project 
in the epigastric region (which is most common), in the left hypoehondrie.m, 
in the left flank, or in the lumbar region. When high up beneath the pillar 
of the diaphragm it may attain considerable size without being very apparent 
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>n palpation. When it ruptures into the retro-peiit 
ie formed gradually a tumor in the flank, which 
nilsation. It may he mistaken for a rapidly growing i 
:itis, and an operation may be performed.- . qvg 

The symptoms are chiefly pain, very often of a nenralgicj 
•ound to the,sides or localized in the back, and more persistants 
;han in any other variety of aneurism. Gastric symptoms, partieulMl^^ttmit- 
ing, may be early and deceptive features. Retardation of the pnlaa^in the 
femoral is a very common symptom. ' 

Diagnosis and Physical Signs.—Inspection may show marked pulsation in 
the epigastric region, sometimes a definite tumor. A thrill is not nuoommon. 
The pulsation is forcible, expansile, and sometimes double when the Bac is 
large and m contact witli the pericardium. O n palpatio n a definite tumor 
can bo felt. If large, there is some degree of dulness on percussion which 
usually merges with that of the left lobe of the liver. On auscultation, a 
systolic murmur is, as a rule, audible, and is sometimes best heard at the 
hack. A diastolic murmur is occasionally present, usually very soft in quality. 
One of the commonest of clinical errors is to mistake a throbbing aorta for 
an aneurism. It is to be remembered that no pulsation, however forcible, or 
the presence of a thrill or a systolic murmur justifies the diagnosis of abdomi¬ 
nal aneurism unless there is a definite tumor which can be grasped and which 
ha* an expansile, pulsation. Attention to this rule will save many errors. The 
throbbing aorta—the “preternatural pulsation in the epigastrium,” as Allan 
Burns calls it—is met with in all neurasthenic conditions, particularly in 
women. In anaemia, particularly in some instances of traumatic anmmia, 
Hie throbbing may lie very great. In the case of a large, stout man with severe 
hemorrhages from a duodenal ulcer the throbbing of the abdominal aorta not 
only shook violently the whole abdomen, but communicated a pulsation to 
the bed. the shock of which was distinctly perceptible to any one sitting upon 
it. Very frequently a tumor of the pylorus, of the pancreas, or of the left 
lobe of the In it is lifted with each impulse of the aorta and may be con¬ 
founded with aneurism. Tlic absence of the forcible expansile impulse and 
the examination in the knee-elbow position, in which the tumor, as a rule, 
falls forward, and the pulsation is not then communicated, suffice for differ¬ 
entiation. The tumor of abdominal aneurism, though usually fixed, may he 
very freely movable. 

The outlook in abdominal aneurism is bad. A few cases heal spontane¬ 
ously. Death may result from (a) complete obliteration of the lumen by 
clots; (6) compression paraplegia; (c) rupture (which is almost the rule) 
either into the pleura, retroperitoneal tissues, peritonaeum, or the intestines, 
very eommonlv the duodenum; (d) embolism of the superior mesenteric 
artery, producing infarction of the intestines. 

TheJii£fltafi»f is such as already advised in thoracic aneurism. When the 
aneurism is low down pressure has been successfully applied in a case by Mm- 
ray, of Newcastle. It must be kept up for many hours under chloroform. 
The plan is not without risk, as patients have died from bruising and injure 
of the sac. Nine cases in my series were treated surgically. In two the 
wiring and electrolysis were followed by great improvement; one man lived 
for three years. 
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Branches op the Aiidomixal Aouta. 

i* itodf not infrequently involved in aneurism of the 
abdominal, aorta. Of its hrnm-hcs. the aplenic artery is 
•it of aneurism. This rarely causes a tumor large enough 
aes, however, the tumor is of large MZ ,-. 1 June reported 

f ®S®d thirty, who hud an llliu-ss of several month-' diira- 
^epigastric pain and vomiting, wlm-h led In.- physicians in New 
gw diagnose gastric ulcer. There mi- a deep—euted tumor in the left 
ehotldnac region, the dulncss of which merged with that of the ,-pleeil. 
was no pulsation, but it was thought on one occasion that a In ml was 
aeard. The chief symptoms while under oh-enation were vomiting. -even: 
epigastric pain, occasional luemutcmc-us, and timillv -meie ha-morriiuge front 
the bowels. An aneurism of the splenic artery the -i/e of a cocoa nut was 
situated between the stomach above and the !rnu-\ei-e colon below, and 
extended to the right as far ns the level ol the navi. The -ar < onluim-cl 
densely laminated fibrin. It had perforated the mlon. I have twice -«*<>u 
small aneurisms on the splenic artery. Of .!ti m-laiic-cs ol nncim-m on tlm 
branches of the abdominal aorta colleeled hv Leherl. lit were of the ,-plemc 
artery. 

- Of aneurism of the hepatic artery Holland ha- collected in <a-e- ( I'.ioh), 
of which 24 were extra-hepatic. In Holland'- m-r there wete tInsacs all 
intra-hepatic. Hupturo took place in :i'.' c.i-es in 111 into the peiilone.il un¬ 
ity, in 13 into the bile passage-. The -a< i- inn-lv huge. Imi in the ia-e of 

Wollmann’s it was ns large as a child's head No ra-e has lic-m diagnc.I 

Cholfilithiagis and duodenal ulcer me ... for which n i- most likely 

to be mista ken. In Hoss and Osier's case the liver vva- eiilaigod, with symp¬ 
toms of pyaemia. 

Aneurism of the superior mesenteric artery i- not verv unmminoii Tin- 
diagnosis is scarcely possible from aneiiri-in of the arch I’lugging of tin- 
branches or of the main stem may cause tin- sniiplmiis of inlaivlioti of tIn- 
bowels which have already been mn-iderc-d 

Hcnal A rtery.-— Henry Morns ha- collectecl I instance- of ain-uri-in, 1'J 
of which arose fmm injury. Many ol lla-m were fal-c- I’ul-.itnni and a hrml 
are not always present. Four c-a-c-s were opc-iated upon: iluce n-covcrc-d In 
a case of Keen’s the tumor and the kidney wen- n-moved togi-tln-r 


AiiTi-iuio-VKNors Am. t nisvi 

In this form, known to Galen, hut fir-t nmiinn-lv dc-ciihed hv tin- great 
William Hunter, there is abnormal coimminic-ation between an arteiv and a 
vein. When a tumor lies la-tween the two it i- known a- iamw mnim-.ni ; 
when there is a direct communication without tumm tin- m-iii i- chn-llv di— 
tended and the condition is known a- nnnirmnal mm 

While it may occur in the acnla. it i~ nine li more c ominon in tin- peripheral 
arteries as a result of stab or gun-hot wound-. 

An aneurism of the ascending portion of the an h muv open directly into 
the vena cava. Twenty-nine case- of this lesion have been analv/ed hv Pepper 
and Griffith. Cyanosis, oedema, and great ili-ti-nlimi of the veins of the upi>er 
06 
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tart of the body are the most frequent symTMi%||||jflHj 
fith Suddenness. Of the physical signs a 
sontinuous murmur with systolic intensification u 
rhuraam (Mcdico-Chirurgical Transactions, 

iccount of this munnur and of this characteristic tvpe&i$WMMBfllBB|ft 

only one condition with which it could be confounded, 

cyanosis of the upper part of the body which follows 

the thorax. Perforation between the aorta and pulmonary artery WtjSSp$Krj 

much the same symptoms. In a few cases an aneurism of the abd&njlj^fqrta 

perforates the inferior vena cava—oedema and cyanosis of the' lege, ifl lower 

half of the body, and the distinctive thrill and munnur are present. 

In the arterio-venous aneurisms which follow stab and bullet wounds of 


the subclavian, axillary, carotid, femoral and popliteal arteries, the clinical 
features arc most characteristic. First, the veins enlarge as the arterial blood 
flows under higher pressure into them. The affected limb may be greatly 
swollen and in a young person may lengthen, and the growth of hair is in¬ 
creased. Secondly, a strong thrill is felt, of maximum intensity at the site of 
the aneurism, but sometimes to be felt at the most distant parts of a limb. 
Thirdly, the characteristic continuous murmur with systolic intensification is 
heard. In the external arteries the condition may persist for years before dis¬ 
ability is caused by enlargement of the veins and swelling of the limb. 


Polyarteritis Acuta Nodosa {Periarteritis Nodosa). 

A series of cases has been described in which small aneurisms occur on 
the arteries of the muscles and viscera. The first case was reported by Kuss- 
maul and Maier, and about 19 cases in all have been described (Dickson). 
A case, agreeing clinically with the others, has occurred in my wards. No 
autopsy was permitted, but the nodules were felt in the abdominal wall before 
death. The case is reported by Sabin (J. H. H. Bulletin, 1901). There are 
marked thickening of the intima and infiltration of the other eoats, with a 
nuclear growth almost sarcomatous. There are two theories: one that the 
nodules are aneurisms due to syphilis or to congenital weakening of the 
arteries: the otlier that they are aneurisms secondary to an inflammatory 
process like the infectious granulomata. 

The cases have occurred chiefly in men between the ages of twenty-seven 
and fifty-two; the course is from eight to twelve weeks. The patients com¬ 
plain of weakness. The symptoms correspond with the situation of the lesions; 
thus, their presence in the muscles is associated with pain, weakness, and 
sometimes paralysis and atrophy. The nodules are abundant in the alimentary 
tract. The severest symptom is epigastric pain; there is loss of appetite, 
thirst, vomiting, constipation, or diarrhoea. The disease is febrile at that, but 
the temperature sinks to subnormal, while the pulse remains rapid. When 
the cerebral vessels are involved there are headache, excitement, convulsions, 
and optic neuritis, and the diagnosis of meningitis is made. The antenna 
is extreme. In our case the haemoglobin was 21 per cent, the red blood-eel 1- 
1,704,000. The leucocytes reached 116,000, of which 91 per cent were poly¬ 
morphonuclear forms. The urine is scanty, of low specific gravity, with albu¬ 
min and casts. Urea is excreted in small quantities, but'.the mind ’’s clear. 
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DISEASES OF THE NERVOUS SYSTEM. 


: 111H• forms 

cells 

system, ami 


A. GENERAL LNTROl >L< TU >N. 

In diseases of the nervous system it is of tlit* greatest importance to know 
accurately the position of the morbid process, ami here, even more than in tin- 
other departments of medicine, a thorough knowledge ol anatomy and physi¬ 
ology is essential. As it is not possible to do more than touch ofi the subject 
in this place, for further details the student is relerred to the text hook-, ol 
anatomy, physiology, and neurology. 

■ The nervous system arises from two kinds of embryonic eel 
;;the supporting elements or ndUQgiia, and the other the nen 
for n eurone s. The latter represent the cell units ol the nervou 
'are The only elements that discharge or carry impulses. 

The Neurone.— Its StHIU-TITIK.—W e think of the nenmo system a- a 
combination of an immense number of these units, all having an essentially 
similar structure. Each neurone is eompo-ed of a reecptne cell body and of 
conducting elements—namely, the protoplasmic processes or dendrites, and 
the axis-cylinder process or a.xmie. In general, il may he staled that the 

dendrites conduct impulses toward the cell ho.lv ( cell idipetal eon.Inn.. and 

the axones conduct them away from the celt (iGlj iT i U igi U . .conduction ). 1 '<•- 

pending upon whether the axones conduct impulses in a direct ion away Ir.mt 

or toward the cerebrum they are railed "lb-rent or alln-mt. 1 he m- .-v!, M .lei- 
• process, after leaving the cell, gives olt at varying interval- lateral branches 
‘called collaterals, which run at right angles to the pro.-,-. I le-e ,-ollai. m -, 
’■and finally the axis-cylinder process ttscll, split up at th-ir i. rimmiimm u. « 
many fine fibres, forming the end brushes. Tla-e. known a- urlmn/a.mns 
surround the body of one or more of the many other cell.-, m .n.mlaee u h 
their protoplasmic processes. Tim- tie; tenmnals o the amm- o 1 on ■ >• 

rone are related to the dendrites and " - '' " '' ' ''"" ' . 

(Ramon y Cajal) or by concrescence i »• " ."V Th ,. w ,. ( (lt 

are organically connected with one aim! a t is •' 1 1,1 ‘ 1 | | j,,,),.. 

of evidence is'in favor of .. and re,atm I ■', ,,7 *, p ., 

pendence. The studies of Apathy. Ib-the. am. o I,..- I"-' • • 

eral interconnection by means of neur.d -l- -'Jd;;;' y Iilin , s 

neurofibrils traverse the derail it. - ai • , , n i, r „| v frorii 

«... o f wiiici. .. 

dendrite to dendrite or to axone. in «hu.h pi"< . ^ 
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expression, for it consists of a bundle of dostffifMK 
stices' of the mesh of neurofihrils in the cell; 
normal conditions islands of granular protoplasfij^IBHMB 
tion that differs from that of the fibres themselTQ ^^mj 
oUii^l bodies. The disposition of these bodies* 
lene-blue reaction, is largely useful as an index of 

Function of the Neurone. —As already stated, the. 
rone is to conduct nervojis impulses. Their mode of action^ tsedpj^^» 
simplest form, may be represented by two cells, one of which, MaotfflgjW: 
environment, conducts impulses inward, whereas the other, awakened .by- Wo 
afferent impulse, conducts an impulse outward. This reflex'response M ar sh a ll 
Hall showed to be the fundamental principle of action of the nervous system. 
The environment acts on the afferent neurones through special sense organs, 
so that a variety of afferent impulses, olfactory, visual, auditory, gustatory, 
tactile, painful, thermic, muscular, visceral, and vascular, may be origi¬ 
nated. The efferent neurones convey impulses outward to non-nervous tis¬ 
sues. to the skeletal, visceral, and vascular muscles and to the secretory glands, 
who-e activities may thus be augmented or inhibited. The more important 
reflex centres lie in the bulbo-spinal axis. The situation of the vascular and 
respiratory centres m the bulb make it the vital centre of the body. In the 
spinal cord the location of many reflex centres, particularly those for the mus¬ 
cle tendons and for some of the viscera, is represented in the table on page 
871. The visceral mechanism is almost wholly regulated by the bulbo¬ 
spinal axis, and its reactions are usually unperceived. Only in conditions of 
disease do the visceral reflexes “rise into consciousness,” and it is at such 
limes that the referred pains and areas of tenderness (Henry Head) are pro¬ 
duced in the skin-flelds of the spinal segments corresponding to the centre 
for registration of the visceral reflex. 

Degeneration and Regeneration of the Neubone. —The nutrition of 


the neurone depends in large part upon the condition of the cell body, and 
this m turn in all probability upon the activity of the nucleus. If the cell is 
injured m any manner tlie processes degenerate, or if the processes are sepa¬ 
rated from the cell they degenerate. Though the nerve cells cease to multiply 
soon after birth, they nevertheless retain remarkable powers of growth and 
repair. Injury to the cell body may not be recovered from, but if the axone 
be severed and degeneration take place in consequence, it may under favorable 
circumstances be replaced by sprouts from the central stump, and its function 
be regained. Bothe and others believe that the peripheral section, independ¬ 
ently of the cell body, has the power of regeneration. It is probable, however, 
that both factors play a part in the regeneration— namely, the down growth 
of the axone from the central end of the divided nerve as well as the change- 


in the periphery, which are most marked in the cells of the sheath of Schwann 
Cell Systems. —The cell liodies of the neurones are collected more or Ip- 
closely together in the gray matter of the brain and spinal cord and in tie 
ganglia of the peripheral nerves. Their processes, especially the axis-cylinder 
processes, run for the most part in the white tracts of the brain and spina! 
cord and in the peripheral nerves. In this way the different parts of the 
central nervous system are brought into relation with each other and with the 
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k- Hie asfo-ct Under processes arising frou\ cells 
^S»'apt to be collected together into bundle* or 
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ft*. l^Diagrnm of motor P 1111 n^rve-Taro oTt'li' ' 1" 1!; 1 1' l'-''.* <• 1'>^ 1 o-"• 

Tht traolei of the motor cerebral nr - A i.t 1 vk.uI.I < bus.- '‘l'l" r " 

the cerebral nerves of .... 

ment paralysis fa the arm of tht o 1 * 1 :i. »IM-rn. I" 11 

psmlystoof the whole opposite sole of the *J* <>r .f > L- ->• >»"- 

^ of the opposite face, arm, and 1 a, ,„,r„l>-i- of "Pl^"" un " ' 

on the same side-crossed puralyM . .11^ ,, ^ ( . xt( . rlllll ,„s on the '»»*'• sul 

leg, and lower segment paraly-m- ’[ t ' plirahM . of all irmvl*- Ih-1«» 1«-io«. and 1» 
crossed paralysis; at 5, upper (■_ UU( ,;,.| „f | (! .]on—spinal puruphgia. al6.lt 
segment paralpis ol: musclesnip a d B l scat of les.on-a.iter.or pohomjehtis. ( 
segment paralysis ol muscies ^ 

Gehuchten, modified*) 
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tracts, and though in many cases the co rs 

which they possess are extremely complicaf^t|||ffl^^^^^^B^___ 
pletely unravelled, nevertheless some of them 

stood. Particularly by the study of the degeoaps TOa^feS^^^^ W^g 

from injury or from the toxins of certain disease® 4 yp 

for one or another of these individual tracts <a systrafc^araB ** f a » 

to trace the course of certain of them through tile 

nately for the clinician the best understood and the . simplijif 

arrangement is that which conveys motor impulses from the 

The Motor System.—Motor impulses starting in the left side 
cause contractions of muscles on the right side of the body, and 4hos#js|iOn 

the right side of the brain in musdes'ol thi 

s -)rTV~ left side of the body. Leaving out ofcousid- 

JL A *7*^ oration some few exceptions, it may be stated 

C jf 1 / L as a general rule that the motor path is erbssed, 

W ,|Sf\ and that the crossing takes place in the upper 

^w_jSr~ N i segment (Figs. 1 and 2). Every muscular 

\ ^ m — f movement, even the simplest, requires the ac- , 

\ 7 1 / tivity of many neurones. In the production 

V —/-'&y ^— / of each movement special neurones are brought ^ 

ft into play in a definite combination, and when^A 
| 1 ever these neurones act in this combination.^ 

/ that specific movement is the result. In other 

/•yi'pN words, all the movements of the body are rep- 

. *-5;-^ resented in the central nervous system by com¬ 

binations of neurones—that is, they are local- 
AjJ-rt- ized. Muscular movements are localized in 

a every part of the motor path, so that in cases 

g 1 of disease of the nervous system a study of the 

OT? motor defect often enables one to fix upon the 

ts/ ft site of the process, and it would be hard to. 

® * over-estimate the importance of a thorough - 

Fig. 8.—Diagram of motor path knowledge of such localization. A voluntary "; 
from each hemisphere, show- motor impulse starting from the brain cortex^ 

ing the crossing of the mus t p as8 through at least two neurones be-| 

path, which takes place in fore .» can ^ ^ ^ and W there-' 

the upper segment both lor . , . n . VT^.. 

the cranial and spinal nerves. foro s F ak the motor tf*et m M com- 
(Vau Gehuchten, colored.) posed—of— two— g flgnisnt a - S fl. J Spev ^-'A 

lower. 


Up* Lowrr Motor Segment. —The neurones of the lower segment have 
the cell bodies and their protoplasmic processes in the different levels of the 
ventral horns of the spinal cord and in the motor nuclei of the cerebral nerve*. 
The axis-cylinder processes of the lower motor neurones leave the spinal cord 
in the ventral roots and run in the peripheral nerves, to be distributed to all 
the muscles of the body, where they end in arborizations in the motor end 
plates. These neurones arc direct—that is. their cell bodies, their processes 
and the muscles in which they end are all on the same side of the body. 

Trmitroi wmGs nf thp sniusl cord are collected, from above down, into 
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with the dorsal roots of the same leve 
between the vertebra' as ilu>.spinal 
from which the roots forming a sin; 
segment, and cnnv-pomls to the none 
Vertebra to which it may be opr-..,- W > 
Wffiitf rrir — in which all the nerve roots hut no 
_ SStTKj-... the mom of each ^nent .»r the 
&>rd leave the spinal canal below the "'ihlua o 

^ff^rtSa^Srnn,:; 1 CZZ in tnind 

Site of a lesion known to « I.. prepare, 

^^i the vertebra of like num «.r a , „r urmu- >«V 

i '-a numerous measurements by Kud , , Tll( . axi . ,. v limle 

to of the cord in relation to the spines ..I ' 

which go to imiko upji">J'yC,<»■,. m.o r'"P'"'' ! 

.■.... 

,”^..,.1*. .i the o ;xs 

liteiatter of the lower motor sieeim ^ i,. M ,,ii. A minil-r 

N<>; “d, mat «rially^ detennimn^thc^d.,^;^ ^1 ... , Know 


matter ot me lowe* - r - v n , \ mi.. 

to aid materially in detertnin^ . .. km 

tables have'been prepared !>y d-lhr ^ ^ ^ olll( . r minor detail^. 1ml a; 
«lge of this subject. T . m. lu.led for each of '1"' >!• 

She main. The foiling< * *^ .heleial 


^ge of this subject inej o il „.| lll i,,| for each of the spn 

hithe main. The following t« c t m i„., M .rtant skeletal m.M-1 

gfenents the centres of represent.il ion " ... „i skindlebl. 1 

Ifeiain reflex centres, and the mam "• •> Wn hmaim. Sli.-rringt 

® prepared from the studies ol Man, 

Emfc, and others: 


%****»>» *» •ssnx™’ 1 "* 


QttaTpkd Musclch. 


Skin Kin " s U ' K 
I AM* M. 


jf[y 0 id muscles. 


: • $fc*apeaius. 

Diaphragm (C III- >• y 
Levator scapula't< in-',- 


i Mvf),h'li‘'i' ,, 'i | " | i .<<)• 
Suil‘h'11 iiepinUi"i, pi"' 

1,V pi'"' 

tire hWli'lllh 'll*' 

I,in'll,-r uf rill" nine 

pliniKUUtt ie|. 


P.a' k of In-mi n 
leX. 

Ni l'll (upper I'll 


IV C. Trapezius. 

Diaphragm. 
Levator scan'll® T 
Scaleni (C I'-a !)• 
Teres minor. 
Supraspinatus. 

. Rhomboid. 


... !■“)" I'^KiV 

i;r:;:;r Ii-Tin i-sr-lz,!. 

; thfi.lteh till- syillpllthn- I 
tic(ClV-Tl). 
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Forearm and -111 
jj. inner half. 
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LOCALIZATION OF THE FUNCTKWhjs* 
SPINAL CORD 


Striped Muscles. 


VI C. 


Diaphragm 
Teres minor. 

Supra and infra spinatus (C 
V-VI). 

Rhomboid. 

Suliseapularis. 

Deltoid. 

Biceps. 

Bruehialis auticus. 

Supinator longus (C V-VTI). 
Supinator brevis (C V-VII). 

Peel oralis (clavicular part). 
Serratus magmis. 

Teres minor and major. 
Infraspinatus. 

Deltoid. 

Biceps. 

Braohialis anticus. 

Supinator longus. 

Supinator brevis. 

Peetoralis (clavicularpart). 
Serratus magmis (C \ —VIII). 
Coraco-bracliialis. 

Pronator teres. 

Triceps (outer and long heads). 
Extensors of wrist (C VI— V III) 


vii c. 


Teres major. 
Subseapularii 


Deltoid (posterior part). 
Peetoralis major (costal part). 
Peetoralis minor. 

Serratus magnus. 

Pronators of wrist. 

Triceps. 

Extensors of wrist and fingers. 
Flexors of wrist. 

Lafissimus dorsi (<’ Vl-VITT). 


VIII 0. 


Scapular , 

Irritation 
scapula produces ootip 1 
traction of the siQag|pi| f 
museles. ; \ * ’ •■ \ 

Supinator longus and 
biceps. 

Tapping their tendons 
produces flexion Of j 
forearm. 


Triceps. Tapping elbow 
tendon produces exten¬ 
sion of forearm. 

Posterior wrist. Tap¬ 
ping tendons causes ex¬ 
tension of hand (C VI- 
VII). 


Outer side of (Shite 
arm, front and 

Outer half of band(?5k 


Seapnlo-humcral. Tap¬ 
ping the inner lower 
edge of scapula causes 
adduction of the arm. 

Anterior wrist. Tap¬ 
ping anterior tendons 
causes flexion of wrist 
(C V1I-VIII). 


Inner side and back', 
of arm and fontf; 
arm. 

Radial half of the) 
hand. 


Peetoralis major (costal part). 
Pronator quadrat us. 

Flexors of wrist and fingers. 
Latissimus. 

Radial lumbricaleS and inter- 


II to 
XII T. 


Lumbricides and interossei. 
r l’henai and hyputbeuur erni- 
neuees ((' VII-T 1). 


Palmar. 

causes closure Ol 
gers. '.^1 


Muscles of hack and abdomen. 
Hrectores spime (T l-L\ ). 
Intercostals ('I l-TXIIb 
Rectus abdominis ( P V-T XII). 
External oblique (T V-XI1). 
Internal oblique (T VI1-L I). 
Transversalis (T VII-L I). 


Epigastric. Tickling 
m a m mar y region 
causes retraction of 
epigastrium (T IV- 
VII). 

Abdominal. Stroking 
side of abdomen causes 
retraction of belly (T 
IX-XII). 


Skin of chest and 
abdomen in ob¬ 
lique dorso-ventral 
zones. The nipple 
lies between the 
zone of T IV and 
T V. The umbil- 
licus lies in the 
field of T X. 
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fits IN THE SEGMENTS OF Till* 
(Continued). 


8*JN-Fiki.i».h (. »• Km- 


Cremasteric. Stroking Skin*o\er h-\\.-i a 
inner thigh causes re- i dominal /one ai 
traction of scrotum J groin. 

(L I—11). 


‘'rout of t high. 


iineus. 

( Sartorius (lower part), 
fjlexors of knee (Henmk). 

[ "Adductor longus and brevis. 




'feurtorius (lower part). 

; Adductors of thigh. 

Qhndriceps fetnoru» (L II-L IV). 
Inner rotators of thigh. 

. Abductors of thigh. 


Patellar lendon. Tap¬ 
ping tendon onuses ex¬ 
tension of leg. " Knee- 
jerk.** 


• >nt and inner 
if I high. 


I Flexors of knee (Perrier). 

I Quadriceps femoris. 

Adductors of thigh. 

| Abductors of thigh. 

I Extensors of ankle (tibialis anti- 
cus). 

Glutei (medius and minor). 


'Gluteal. Stroking but¬ 
tock causes dimpling 
in fold of buttock 
(LIV-V). 


Mai n I' in in-I' 

thigh and 
ankle. 


I 


r h. 


Flexors of knee (ham-string; 

muscles) (L IV-S II). i 

Outward rotators of thigh. 
Glutei. 

Flexors of tinkle (gastrocnemius 
and soleus) (L IV-S 11). 
Extensors of toes (L IV-S 1). 
Peromei. 


Pack «: 
of T< 


f leg, and | 
•ot. 


Flexors of ankle (L V-S II). 
Long flexor of toes (L V-S II). 
Peromei. 

Intrinsic muscles of foot. 



Foot reflex. Extension 
of Aehilles I • II d O n 
causes flexion of ankle 
(S I-11 1 . Ankle-clonus. 
Plantar. Tickling 


Pack 

and 

side, 


of thigh. 

foot ; o 


of foot rail-e- flexion 
of toes or exteii-ion of 
great toe and flexion 
of others. 


Vesical and anal reflexes 


ii (S I 


skill over 
and buttoek. 
A nus 


I Vrinaum. Geni 
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874 DISEASES OF THE NERVOUS S^lSTEjg^- V.' 

l’ltrh'i". laid the roimdation for tlie great mass of 

li.t' iK'fii done ii|ion tins subject. We owe much to Victor fiorslev aUid his.ftsao* 
i in if - I'm I lien careful researches in this direction. More xeceflUyitiw fe^Orj- 
uif m.il work of Sherrington and Grunbaum on the higher apes has aorhewhat 
■ inM1 ■ in'ii the nbsei\uMo^g of preceding investigators, and with jffie result of 
ninie .in uraiely delinealmg the motor territory. They have shown that true 
nmi hi ii'-|ioiws are clieked only hr stimulation anterior to the Rolandie fissure; 
that jo act u ally no point. over the ascending frontal convolution, fails to re- 



Vif. a — Oiasramnintu- n'|n■■-.i ni:iin n of. artie.il 1 .■.mI i/atioii n> tin* left tii inispln'ro, showing 
‘in -ptveli t i-irII h ini>i< i jiiim- ili'iorimm*tl by unipolar fanulu* excitation of the 
>is 1 1 11■ >|k'I \1 i cl n'\ i-'h. miuiiiu .tn -1 (ii utilmiim) .ne here shown stipplrd in ml and lie 
uu» Mi'i i>* Hit* IJol.iTi.i'i i:—• 111. Th«* *•< (isurv niras presumably lie posterior to this flg- 
-mi .uul an* n »u*rhl\ nnin tin! m blui* without airiiruto delineation. Lying us it dons 
mi tin 1 uppi'i -m fan nf 'he ln'imt>(ilii'ii*. ilu* leg area should not be visibri(i>n a lateral 

\ low ''III ll .I'l I'' givoll 111 lr. 


"{"•I’d !•» "I inml.il imi. iImi i!n*n* i- Inn -1 urn! extension. of the motor cortex on 
in i!i** jmi.uimii 1.1! l<miilc nf i♦ 11* iim-m! -iniaoo of tlw brain; that mou>mont> 
am nht.im.il lo nni «*nl\ limn iln*1*\n.>-«*.! p.iit nf lIn* convolution. butaNofmm 
i 1 ' hi.him "in I’.ii i* In .1,0 \«* t \ iloj.tl.- n! tho I, ’.dandle sulcus; that thorn i- an 
ama of iviovmnialmn for tho tmnk 1 m imih n tin* centres for tho lciT and .uni. 
and aNo foi tin* noth hot worn lim-e n| ih«» arm and face: that tho «upci]nr 
and uilonoi ^emu am t!m l.nnlnuiiulmli indicate the situation of thorn 
mull ait'.b of iojui*", m.itmu lnr trunk .iini neck. These result** hue in larru 
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|'cortex in aAmber of brant ca-os that Inn.- **'' 
Frowt ^M tli o ‘ho unitor area* .w" 1 
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$ 11 , mi'! that Ini' He 

Igftco. Javw, ton#-. an.l’larynx. <»»** I'.wor l,a!l 
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WbtlieV nerailv ae.-pt-d views: that -for motor -p 
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diseases of 


nv(T part of the medulla, after the fibres 
rosseVl the middle line, a large proportion ofJtfS 
uniting with those from the opposite pyraml^;^ 
ul,. „f the spinal cord, forming the crossed pyrtfl 




column (faacieu 
spinalis lateralis) 

1). The smaller 
fibres which do 
time cross, d 
ventral column of 
side, forming then 
pyramidal tract, of' 
column (fasciculus 
spinalis ventralis) 


At every level 


I-’,,,. 5 ,_Dmgium of inutnr mid sensory putlis m Crurn. pyram 

ventral horns and end ,ab 

u u , 1,0,1 ICS of the lower motor neurones. The tract diminishes in 
from above downwind. The lihros of .he direct pynmndal tract ON* 
,1,1V,.,,., It levels III I he ventral white commissure, and also, it is believed, en$S^ 
„l,out , ells in the venlral '*t 

hoi ns on Ihe opposite side of ^-y— 

(he eon) This Irael iwi.illv - 

ends ahoul I lie middle of Hie /7\V J\ vE\ 

litoraeie legion of the cord. t\ ' \\ ;■ :S /j 

The Sensory System.- - J V\ // \\ 

The palli for sensorv londne- / , \\ // V 

turn is moreeomplu.lied than j ■ j \ / l J ill 

ihe motor path, and in il' I , J . |,j| 

simplesl foi in I' composed id \ y W 

al least thieo set' of nen- \ ( \l \ *’/ 

rones, one above the oilier. N. *’ V ——^-J jl / 

'Pin. cell bodies ot the lowest J\l 

nen i ones are in the ganglia. — - *—** 

on Ihe doisal roots ol ihe y,,. o—Pmgnmi ol mws-wlion of spinal coni, show- 

spinal nerves, and the gnn- mg m.iiur, red. imd sensory.blue paths. 1, Ijiiteml 

glia of (he sensory ieiolu.il r v,.mml.il tin,t. 2, Ventral pyramidal liuct. 3, 

nerves 'Plies, 1 ganglion cells |).,is;,l columns. 4. Direct cvrelK-dlur tiuet. >> 

Inve I special 'form, having V,im.-l.ilei.il ground Imndles. a. Vmtro-lalei.il 

npparonlh hut n Ml.jrlr pnn- tract of Gower,. (Van Gehucht.n, 

ox*, Vthirh. s ‘>om «1 ft or 1 «m\- tolcitd) 
iim- the cell, divides m a T- 

shaped lmiiinei. one port am running into the central nervous system and 
Ihe other to the pcr.phcrv of the hodv. Kmhrvolog.eal and comparative 
nnaloniHat simltes have made „ «i p.ol.al.lo ilia, the penphe.nl sensorv 
liVv the process wliuh eondiMs lovvaid the icll. represent' the protoplasmic 




GENERAL INTRODUCTION. \ 

that which conducts away from the cell is tm mi-iilm 
fhh peripheral sensory nerves we lime, ilicn. the ■ !• mini. <>i 
‘.neurones. These start in the peripherv of the mm, hom M 
iuited end organs. The axis-eylm.lor^a-oeesw-. I>vn-, i-.ue 
^he spinal cord by the dorsal roots of tin- -pmal none mi 

cord each axis-cylinder process divides .. .m ii-o-n.l ,• • am 

g branch, which run in the dorsal fa-ei. n!i. i in- do-,-, ndo. m.i 
(ft a short distanee. and ends in the gray iiuiii 1 o! t lie 

It gives otr a number of get la tern Is. wha !i a! end m m, 

nistieT.i* The ascending branch may end in the era' "niln ! . ■ 1 ':. . n 

ing, Ot it may run in llie ,lor-al fasciculi as tar a t' rru t>j ■■ 1 

the nuclei there. In any case it docs not rnw the c, 1 . I • • 

sensory neurone is direct. 

The: cells about which 11 1< a\i—cylinder |,|-occ--c.. and ' 1 ■ ■ i '"’halei., 
the lower sensorv neurone mi,i arc ol van. .11: find •. I', , •• mmo 

sorv neurones of t lie -O', uni or,iei. In iboai i Ton, m .mr ,u , ! -' m • 

the cell ho,lie- of tIn* low.-- motor nenroii' .' ,: - 

They,also on,! aboil! cell- u ■ O■ a \m -c' i n.■ !■ I- n. 

•and run to tin- ,,-ilc o,|, ,,i lb. 111.mi. I" " 
found in the dblmmil pari ! . "‘a' nec m, o ! Ha ■, 

1eases run in t im , m|„,-iic \, m ■ :.|H am I a- end:, : i i ,H > • 1 11 

land ill 1 lie a; ioiiai!,' 1 l.iimm oo.j.mi- aiai 

■Aral is preplan-) 

't III the mo! a. I ::c nu ■ ■ ; d:■ ■ dm i : ■ 1 

ffiilis (fb dll i any); n mm a • i , umai i , I’. ■ • ' ,:i!j 11 1 ! 

Xart cells fit' 1 to • , H -1 i a. • .. 

Anward i!m bran, n ■ 1 ' '■ 1 

tire loimat ml 1 n.i! ■ ■ 1 1 o 1 'imait w ,, ■ , 1 " : 1 ll! 111 


,,lor m uroii, 


j If’ 1)1 .1 lit. I I 


:i II- . 1 ! i ! I ’* 1 


i!i|:i!;t!ii ii". 
wl\ii t h -'’ii' 


I ii»‘ «>n •' " l - ‘ 1 ' l '' 

cohs in tin* i• * -- ,il ' 

tii-.jinif ajfiiin in >, •' " : • !: 

rni.fl" up of n -or.- 1 

tin* ft it’tl it -cl f i~ ;il -o 
p;iih> rmirh tin- ; 

1" ill** roj’fcx ;iIon'J ! 
of -Hii-nrv oon<lin ! ion i 'n; 

! r .;' ; iunl < hum! :•*. 

Krom this short -iii’iv:; 
<o; ; t 1 tiiii <»ti of nthi'-ii! imp' 
',i’ ion-. t met- nppi'";ir!i i h>* 
iii'h-iini!.’, r Hn* :in.swni• * * 
IViironf.^ js. howt-V'T. -T 1 :!- 1 
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iS2 DISEASES OF THE NERVOUS SYSTEM** 

,u in i'i ic-. 1 ml Hie iin.iioiiiu-sil relations of this segment 
pc ( iilianlics in I In- distribution of tin 1 paralyses which 
llu'in limn Ilui'i- w 1 11 < 1 1 follow lesions of the upper segment, 
nid in <|ci«-imillin'.* tin' site of the Iomou in the lower segme^ 
iell In hIii^ of ibis segment are distributed in groups, from the 
peiluiK le- of ihe lirum ilimiigliout the whole extent of the spinal 
In nun.it ion opposite Hie second lumhar vertebra, and their axis-cyf 
t*—inn in the pei iphernl neives to every muscle in the body; in 
eompoiieiii purls me moie or less widely separated from each other, 
loi.il le-ion i.iiM^ pmalv'is of only a few muscles or groups of muscles, and 
noi ol n whole section of the body, as is the ease where lesions affect the upper 
segment The muscles which are paralyzed indicate whether the disease is in 
the penphoi.d none- m spinal cord: for, as we have seen above, the muscles 
me npie-eiiled dill’eiei1 11 \ 111 the peripheral nerves and in the spinal cord. 
Semoiv -uiiplimis, which may accompany Hie paralysis, arc often of great 
assist,mio hi making .i local diagnosis. Thus, m a paralysis with the char- 
.ii 1 11 Mo - of .i le-ion ol the lower motor segineid, if the paralyzed muscles are 
nil supplied hv one nerve, mid the mncsthetic area of the skin is supplied by 
lli.it none, ii n evident that the lesion miisl he m I he nervo itself. On the 
olliei li.ind il I lie miisi les para I wed are not supplied hv a single nerve, but 
me lopie'eniid i lose (ogelhei iii I lie spinal eoid, and the amesthetie ares 
mi ii^poiid- lo ili.il so,-) ioii of Ihe mid (see table), it is equally clear that the 

le-mii IIIII'I he III | lie lord itself o| ill ds Helve roots. ( 

I in: 11 \ 11 v i la sions ol' ini l,owiu Moron Suiviiat.— lesions of thii 
sem neii l i a Use i mu pm at iv el \ lew -mh plums of irnlalion. and our knowleilge Oi 
ihi'. point i' iieilhei evleiisive noi an male. The liliri ll.vry cold rad ions whicl 
aie -o i <Mnmoil in iiiih le- iilulei going degcnei at loll me piohahlv due to stimi: 

I :i l ion ol the iell hollies in Hum 'low degi'iiei at mil. as iii progress ■ v e muscula 
almpliv oi lo ii i italion of the avis i \ 1 1 inter proi 0"os m the peripheral ncrvei 
,|s in in mill- l.o'ioii' wlmli nllci i the motor fools as tliev leave Ihe eentn 
nerv on - - \ -I i ‘in m, iv i.iiis- spasiuod ic min rad loll' in the inuselc- supplied I: 

I hem (.mi. mi miiviil'ive p.novv -ni'. ol wlmli lai v ngi'imis stridulus is 
tvpe and I" wlmli the -p.i'in-ol lel.uiv also belong, aie lielievd to he due 
aluioi mal ,n tiv 11 v in the lovvei motor > cidl'Cs These aie Ihe " lowest level lits 
ol 11 ii”hliii-i' 'l.ok-on Ceitmii poisons, ii' 'irvihma and that of tetanus, a 
p.u t ii'iil.i 1 1 \ upon I ht'so u'lil it's. 

The pniHip.il di'i.t'i'- in vvliuli the lower motor segment mav he involv 
aie all (I i "'a'''- in v •■! v ui" i lie pci i pin u a I nei vis, iereln al and spinal mettingil 
in |m i O'. Ii.eiiioi 1 1 1 a, 'Srs and 1 ilium - ol the medulla and i oi d or their mem bran 
h -mils oi ihe ‘j i .in mallei o| ihe -i‘giinnt. anterior poliomvclitis, progie'si 
imisiid.u atiophv bu hi, 11 pm.ilv-is, ophthalmoplegia. 'V rmgoinyeha. etc. 

i'ij l.isioNsiu im I mi; Moioii Sia.vii n r -Pr-.lni< I in- /mmwv i m 
p.u.ilvsis. ,i' in tin towel in.iti>1 segment, and licie again the semndaiv degi 
eraffen vv Im h Inflow - ihe h 'ion oivi ' to the paialv 'is its distinctive eliaraet 
i'ln' In dll' i ,i'i Ihe p.u.ilvsis is anompamed hv a spa'tie 11 >i id 1 1 1 
shown in an cvaggeiai mn ol rnn-vle ie!le\ and all imiea~e in the tension 
llieimi'de II i' imt .n i uiatelv known how the dogeiioiai loll of the pv rum 
Mines vmi'i's 11 11' i*v11 1 " o| ihe mii'ilc idlcv The usual evplanation is. i 
mivlei iioinud v m uiU'lam C' the upper moior centres are coU'tantlv evert 
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upon the Belli ll\ -.1 'In' Ioh.'i Uhl , 
to not, on aooouiit <>t ■>( t)i<- m , 

Stwtis'Wfe on increased actmn. mini. i i>i.i.|.- mm <• 
iil.the nniM lo reflex. 

■f* seen that tlio nonroiu"- oi>iii|i"'Uil: • .u'i m m 
('considered a- nulniional unit^ .md th. ■. .i. i:. ..... 

^ the 1 Uppci -■•i.'liiolit "I<•)>- .il llio Im u 1 11111 I'., 'm, 
te muscle- piu.di /nl 11mu lo-mii- in 111. ij<i>. , .in'.!,. 
twm4w«Jwi ««r iio thov shinv ativ nut' •••! . 1 , i. m 'I 
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\ umioritv of lesions of the motor cortex *™ 

r ^;;:^motor segment is involved in nearly all 
brain and spinal cord ^ 

rliages; transverse lesmns of 11 e i nvo l v J both 

atrophy, bulbar paralysis, . ^ ^ paralysis in the different ' r _.. . ... „ 
Sv’TdirrSeHshcs of each Such a combination enab^'lt 

-its: ?r b 06114168 - * 

localizing symptoms, which sUndd‘ • the lesion may be eithe 

« ) !««*•■* «“ h y eause'abnormal subjective MB* 

irritative or dos.rue e ^ o£ cold 0 r constriction,. ^ 

impressions- -pa.a'stl * .,.” character of the sensory symptoms give 

pain of every grade of mk-nM}•■“'«’ c irrilding process. latUWLpi 

-•V .dih-urdieation as to (im ^ n * Lory but 

ri:ssi az —? A»“»*>“ «■—— 

SySt The exact distribution of symptoms gives us more ^curatedato^for 

t", ™ * r. KL.»«'»««* lh . 

alleeted. «c must flunk a destruction of the sensory paths fro 

>— » f "»“ d — co 
d ., rfl part -< 

opposite side of the l.odv ; here again the extent ot U d ■ ja 
charneler helps us to determine the pos.tion oi the lesion. 1 _ , 

volvmg the face a- well as the rest of^ fie bo.J>j ""^JJ^homMldlo line 

Sr.'S 1 ™filter *«- . r j-; 

a . e relation and are at tunes involved in a veiy snial - • 

A»;“: ...*.. ».i«»”::rt z 

s ,vn lesion can involve them all. and in lesions ot this part wo u 
' T ,t to have the sensorv disturbances confined to one or another tt, 
L, Unilateral lesions of the pons, medulla, and ' 

sensorv di'luriianees on the same side of the body. » p 

opposite side. These are due to the inyolveme of 1 o sen. orv.,! ^ 
iUpv 4,111(ir the central nonons sv^tem at or a httl , . 

lesion and before the axones of the sensory neurones of t le seeom °'y ^ 
crossed the middle line. The area of disturbed sensation on the » 
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_.. very slight llu* sensory ili'tniham. 
Ve lesion, Sensation mav he dunlin- 


ribution of one or more 'Pinal segment'- .m.| ulten imlii.il 
iilion and extent of the dise.i-eil pmco's \- i mi,- dc-itu 
fee central nervous system «lo not m\ol\e all m. Milli¬ 
on, and the loss of sensation i- not einn|>lete li i <> 1 1• 

- .lie w Iu< 1 1 11 nl I lie 
I in all of it 11 , ilit a 
eta more eormnon, eerlatn i|tialilies max he aile.iid v li .■tin 
These mums of dissociation of -cii'alion 01 -o t it - 
fciaOrjf paralysis, hate heen mm It 'Imlie.l ol I ile Tim the in 
total perot tiro mat he lost while that of Imiili timam- 111 >1111.1 1 
case in disease- of the '|iinnl mill, 01 time inn In -11111 • I \ a i 
Muscular SOIlse anil of the 'ten'oemi'l le seii'C (the i on11 
trliich enables one to rcmcm/e an ohjut pi.mil in tin 
jnentlv from lesions ol llicinitex. Oiea-ionalU pain 
OSS of tactile and llienim -cii'.ilinit' \lmo -1 mu n 
ten described. It I- the di'tnhiilioii mine than the i 
efeet that i- of impoi tan. e ami olten tin- di 1 1 ilml imi •. 
adicatum of (lie pO'll loti ill the lesion. The mliililll.lt loll III I 
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in ,i I ion p' I I ii i 
ii li. ' i on Ion it .on h 
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* with di Herein foini'of p.uah-I- Cites the Ino-I 11 i lain ill.I ii"f. 
studenf is refened In I lie 'ii lion- nil the nnlix •.! ii.il pail "1 1 In 
tern for a more detailed mn-nleiation of the iihj.il. 
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B. SVSTKNT DM-:\SKS. 

I. INTRODUCTION. 

There are ceilnin di-ea-. "I the m • i \ mi - '• m wlmli an • ■ >i i li m < 1 
not alisol III' 'IV. -I ol ill Cieal pa 11 I o deliil ll' 1’ n I 1 1 "iiiliiti.il ion " t in 'ii'.in 
which 'Ilh'iTve like I u m 1 loll I In -I 1 1 1 a* t - i n* i .i ! h 1 1 - // l> in - , a In I a • 1 1 ' . 
which i' i oil lined I" "in* i d t In in n /mi i/' * a - I I mon 1 1la li "i" I. 

is involv'd, ll" pi "i e • I (all'll a . I III III" I . III d I-• .1 < .III I v.liil ll 

ease' should lie < l.i --t 1 1 111 ■ I tin < n.i'in*- In- _■ . I'll n-e l" tinnh d. ' n 

hut to veil I it tin i l " an lit \\ ' an not -pm 1 p" ilinli."in I ‘'"I ' 

as vet not -lltln led i' a' I ll I al '* ' 'tin i m n '.in! I ‘ 1 tin* * * ail 1 1 in 11 "I i ’ * 

lenis them-elv'. m in tin- naliin .uni . *11111 **i 1 In* ninihid pun. m 

several dl-ea-c- in lit" 1 i,i —: I n .11 n >11 wlmli 1 1.1 - I n - r 1 .id ki| ; . ! * * I in if '••I*' 

the endeavor ha- 1 11«* 11 1" ni.i'se tin at 1 anc'iin lit a -11111»I * a p" 111 * 
while it is ha-ed upon what 1 h'lnv'd to In* tin In-1 l"iun l "! , * "1 

'\-tonis and then di-ea-e-. tin n* I1.1-In ' 11 110 am nipt l" 1.1'1 i!n .!i *' < ; 

to its logical com In-ion imi hav* tin- limit- "i 1 1 n 1! • "\ !* l,| i nlvt 
re-peeted. 

lit general it mav In- -aid that 1 1 n- in ivm- -\,-t> 10 1 .omp*. • *1 of t ,* o "i 
sV-teni' of neurone-, tin- alien lit "■ -i-li-nn - -1 *' 1 11 -uni Hi" '‘lien 111 01 In'* 

sV'tem. and the iomn*i Hon- I" i' * 0 lln-ni ( • <■•■m 1 al I"'""hi.11 1 

T.oeomotor atavia i- a d • 1 * "'d.ind al H-"i'' 1 toil*' ill'nnl \ !' 

and progre"i\e riin-i id.ii 11 1 1 '■ 1 •* "in-ol 1 1 ■ > lb n-M -’ n -n le-pi'- '-nt 

tv plea I -v-tem ..- we In* pn!"l-taml t i" in. tin* ha .* I.ei-n taken 

the ha-is i\f the (la—iln at ion >via! tlnurn - ban In-i-n advamed to e\pl 
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why a disease si urn Id lie limited to a definite system of neu 
l.iised upon the idea that m certain individuals one or thgfj 
lenis has an innate tendency to undergo degeneration; an<w 
neurones with a similar function have a similar chemical con 
ditrers from that of neurones with a different function), and $5 
explain \\h\ a .poison circulating in the hlood should show a select 
a single fumtional system of neurones. - 

In the allerent tract locomotor ataxia stands alone as a systeiifS,;..,^ 
and we now helioxe that herpes v.osler is an inflammation of the dareaf"* 
ganglia and -lands m the -aim* relation to tala's that acute anterior polio 
nnelili- doe- to (lironie progiessive muscular atrophy. In the efferent trae 
piogres-ue (central) mii-i nlar atrophy is the chief representative, aa in i 
the whole motor path is mine or less inxolxcd. Theoretically, primary latera 
scleiosis i- a di-ease con lined lo the upper segment of the efferent tract, whil 
t-hronii anlciior polionnelilis involves the lower segment of the tract. 

In eoimei I urn with locomolor ataxia, general paralysis is considered 01 
acuuml oi their freipient a-soeialion and of the possibility of their bein, 
dilVeient expie— ions ol one and the -anie morbid jirocess; and with progressiv 
((cnir.il) mii'ciilar almphy, the oilier forms of muscular atrophy are conutf 
end a- a matter of (oinememe. In other instances, too, diseases are arrange 
in po-it ions to whuh I hex might not he entitled, had a rigid classification c 
sx-leiii di-ea-es been maintained. 


H. DISEASES OF THE AFFERENT OR SENSORY 

SYSTEM. 

' |*l 

Loeowomi; .Vnxa. 

(7 Dm.nili*, I'l^leiiur Spinal Sclerosis.) 

Definition. \n affection (har.ieiei i/ed climeallx hv sensory disturbanei 
iiuooidinalion. tinplm i hiingv-. and inxolxemenl id' the soicial senses, pi 
tienlarU the exe- \natomuallx llieie are found degenerations of then 
ti In es ol the dot -a 1 (olimiii- ol the mid. of the doi-al rfHits. and at times 
tlie spinal ganglia and peiipher.il maxes. Degenerations ha\(' been dcseril: 
in the In.mi. partn ulail\ lliernilex leiehri. in the ganglion cells of the coi 
and III the endogenous tilin'- ef tile dm-al columns. 

Etiology. It i- a wide—piead di-ea-e, more freipient in cities than in i 
eiiuntrx. The lelalixe propm l mu max he judged from the fact that of lli." 
ease- m the neiiiolegii al di'pen-arx ol the .lohn- Hopkins llos]ntal. there \X' 
•.’ol eases of luiomiitiir ataxia Male- are attacked more frequently tl 
females, (lie pinpmtmu heme neailx In to t. The disease, although mien 
mon in the negio. I- -(’ell in them mure frequently than some author- st: 
It I- a disease of .idn 1 1 hie. the gieai ma|uiitx of ease- occurring between 
thirtieth and liltieih xeai- Oua'ionallx ease- are seen in young men,, i 
it may occur in ihddicn with heicdilaix sxphili-. Of special cail-cs -xph 
1 - the iiio-t iinport.iiit Axmrdmg to llie tigure- of Krh, l''imrnier, (>ow> 
Starr, and olhct-. in from oil in mi per lent of all ca-O' there is a lii-t 
of this disea-e In the .luhiis llopkin- llo-pital the percentage, as found 
Thomas, was (iti.l. 1'irb's uxent liguie- are most striking—of 300 ca-n- 
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tiguo. overexert toil. injniv. . \|«.,-nit■> <.-I. 
Wfcfte* are all assigned as 1'iuiM'- Tin'll .1,,' hi, i in, 
closely followed seveie <>\;><>-u i, l.i,n, 
ftWa lumbermen. who live a ini li.m 1 hi, 

gteif'^nonths, are fr<*<]in>ni 1 _\ the -ulij.o is nt I.. 
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_ ase. Among patients 111 llie hell.a , lasses ..i V., 

r fai which there had been .i pin.- In-ion ol |ii.. 1 .11 

•are now a pood many t.ne, on i■ ■ >i<t .n ii...-1. ■, 

fhusband and wife, and a few when ihe ilnMien ,n. 

[, * Morbid Anatomy and Patholopy. Unli .i mlln I 
jjjtf the nervous system, mil eoinijilion ol /,/•'.,• ,• - 
langes. l'osieuor spinal -<leio-is, ,i 11 li<m ■ I, tIn u,, 

I now no Jonper, a- in I,'.mil., i < - lime, .m ( .|., 

[ition, for we know thill ihe dm -.it lolninu ,e 
Systems, and mum nlt<*ni|>i- I, m In .-n iii.nl. i.. 

affected in talies. and when' ill, pnni.in ||. 

arc of .tyro kind-, those with (Inn nil Imd'. .. 
ganglia, the so-, ailed rvo^. mm-, oi iool 1 1 1 • i. 

eelllLwithin (he i"id. tin ... him 

^well-determined n .'ion- ol 11dm al ohm n 
talies has shown ihai it m ii" . ..... 

• l I lie l Old 'I, : . ■! 

,.. Ill III 1 , 1 , 1 . ' 1 

C 0 rfl 7 make llp |.1--.|I|, i’s li.n l .III,I ,m r.|. ' . . • 

the dorsal lonina and 11 1<■ |,m 11i v ..I lh.; ■ ■ :. 

of the doi's.d I oimmi- Tin', m inn; -.",11 . , ■ ' ll ll' 
not seem h> I.ealVeii d. ,n ,,ie 1 1 _■ Ii.t 1 , ,, i. ... 
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Howe). 

The lai o*'( Id." ■ hi, i th.! ii I (" in,' ii. ■■ i "a. , 1 n . ' 1 i' ■ 

cornua, in w I ml i- I imw n ,i- lh.. . m i , ..I" r ii', i i *.. a ■ 

of the spinal mid ,i!n."-t • 1 11■ • %' on! olh. i .e'. ■ , ' >n ... • , * ■ 

others run in ... • 1 to in* i ■ • ■ l * i ■ i > • i ■ < o n • n . ■ *' . do 

columns. A~ the Ion - ol < i ■ o i. if m • • i '• ■ 1 *,. . , i ■ ■ . ■ 

dorsal cornua ami I lie in i. < h'm w i. ■> h h , > . n*■ " d • ■ . 1 .. 

from each root are .. i:o . n'i n ■ • e.'i ,m ■•' ' . • •" 

line, and so in ... .. tin hi-'n i ...•■, 

"f long fibres derm d I i me t i ■ • '* , " ll| ei i. ' 

That it is the ( out e dm -.. i i" : " ■ v. h • 1 . ■ , . ■ ■ •! i * ", 

peneiallv admitted. Iml l 1 :' '* - i * ' d vi." ... 1 .. 

actor and locution of the 1 n.*..■ ■ 

Certain olj.-ervms Ik'Ii* ,' 'i■ ■' ‘' * "."ii.al ...■ ><• id$ .•• h • * n 

primarily oil i vlr.i-neivmi- l, • .".I iv, ii . e • i. »■ ■’ I " 

ondarv dci'oner.itioii Vu*"' > ath n n 

'“rse. interstitial in- 11 ’ Hi- ol ,ll' ( 1 ' "1 i""' ■■ ..in' ■■■ s>. • '■< 11 t 

ganglia anj aie suit -in imiml": ... (in ‘luia : ■. i.t in.' • Hail il i ll 
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neuritis which is the primary lesion in tabes. QJl- 

laid great stress on the presence of an inflammation o£i| 
the dorsal aspect of the cord, which involves the root I 
through. They point out that it is just here that the dor 
vulnerable, for at, this point—that is, while surrounded byjffih| 
almost, completely devoid of their myelin sheaths. Chang es y 
vessels of the cord, of the pia, and of the nerve roots have beta 
in tubes, and very lately Mane and Ciuillain have advanced tiwTSffliS 
that the changes in the cord are due to an affection (syphilis) of the posterior 
lymphatic s\Mem which is confined to the dorsal columns of the cord, the pit 
mater over them, and the dorsal roots. For them the changes in the nervom 
s\>lom are mil\ apparently radicular or systemic. Other observers regard th' 
pi iman change as an interstitial myelitis of the dorsal columns accompaniet 
In second,ir\ changes. 

In the belief of most authors, tahos is a systemic disease, at least i 
starts as such; hut here again there is much dispute as to just which part o 
the sen-on neurones is lirst atfeeted. The peripheral nerves, the dorsal gall 
glia, the dorsal nails, and the intermedullary portions of the neurones hav 
all heen pointed out as starting places .>f the disease. 

Flechsig, Trepniski, and others hold that, the disease is so truly systomi 
that thi> degeneration m the dorsal columns follows closely the embryologies 
systems as determined by the time of their myelimzation. Orr and fiowc, i 
easts, of general paresis, bine descrihetl in detail what appear to lie the carliei 
tabetic changes in the dorsal columns, corresponding closely to the ilescriptio 
given 1 )v Mott in certain of his eases of tabo-pavalvsis. 

With Mtirclii stain, degeneration of the root (ihres in the root entry zoi 
was a constant finding. This change was radicular in the sense, that it varit 
m intensitv with the different root- and was most marked in the sacral nr 
lumbar legions. The degeneration w.i- not found in the dorsal roots, but beg; 
within the curd ju-t bevond when* the loot fibres had lost their neuroleinn 
and their mvetin sheaths, and the authors believe that it is hen* that the fiI>r 
are exposed to the action of poisons. Tliev found no meningitis (n aciount, f 
it. Degencintcd tiliic- could lie traced into the dorsal grin matter and aunt, 
the ganglion veil- ot the .olumn- of Clarke. The long eolumus which ascot 
the cord aUo degcncialed. 

In a siudv of more advanced ca-i-. Molt found, in addition to the lesion < 


scribed above, degenciation of the doi-al fool- and some alteration of the co 
m the spinal ganglia. The lilire- ili-lal to the ganglia were practically norm 
although at time- the -cn-orv lilue-. at the |)cripherv of a limb, showed < 
generation. Within the cord, the exogenous lilue- were diseased a- alien 
described, hut he also found degeneration in the endogenous svstem of (iIn 
This was in advanced cU'C' with maiked ataxia, lie llmiks the process sp. 
both a svstemie and a segmental election, and in this he is m agreement wit I 
number of other observers In some eases the cells of Clarke's columns w 
found diseased with seeondarx changes in the cerebellar tracts. 

Mott found optic atrophv quite frequently, and believes that bud he exa 
med the optic nerves of all the eases changes would have been found in 
per cent. The other cranial nerves, especially the tiftli with its gang!) 
have been found degenerated. 
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B iMMfe'occasionally ^n'liils tlm sein-on -x " i . 

vanced cas<’> tin- cells in tin- x. 111 r.11 lioriis in.n I" 
l /fftth muscular atrophy. In hr .1 1 1 mu . .i-c~. M ■:! 

•o or less 111.1 rkt•,I chances in 1 In- ;• x tVun.il.il lii'ii-. ti:' ■ 
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menl, since it is mt\ rare to meet with individuals, 
ankle jerks are noun.illy absent. The combination of loss.ojl.pt __ 
with one or more of the symptoms mentioned above, especially tyth ’ 1 
nine pains ami ptosis or Argyll Robertson pupil, is practieally'$ 

These relieves gradually decrease, and one may be lost before tfcfi «j 
disappear tii.-l in one leg. 1 . 1 ,.. v , 

These are the most common symptoms of the initial stage of fawe flit 
may persist lor wars wiihoul the development of iiieoiirilmation. Thu j»4tien 
may look well anil feel well, and be troubled only by occasional attacks o 
lightning pains or of one of the other subjective symptoms. Moebiua goc 
so far as to slate that the tv picul Argyll Robertson pupil means either tube 
or geneiat paralysis, and that paralysis of the external muscles of the cy 
developing m adults is of almost equal importance, especially if it develop 
painlesdv. 

The tune between the syphilitic infection and the occurrence- of the firs 
symptoms of locomotor ataxia varies within wide limits. About one-half th 
case- occur between the sixth and lifloenth year, but many begin even late 
than this. 

The disease mav never progress beyond Ibis stage, and when optic atroph 
develops early and leads to blindness, ataxia rarely, if ever, supervenes, but th 
mental svmptoms of patc-is not mfreqiienllv follow, a sequence which must 
be kept ill mind. There is a sort ol antagonism between the ocular symptom 
and the progress of the ataxia. Ch.iuot laid considerable stress upon this, an 
both Itejemie and Spider have 'line emphasized the point. 

Vrv.xu: Srvoi — 1 lulnr Si/n, iihnii*. -The ataxia is believed to lie due t 
a distiiibanee or loss of the alfeient impulses from the muscles, joints, an. 
deep I issues, and a dist in ha nee of l he must Ic sense itself can usually ho demon 
strated It develops gradmdlv. due of the lirst imlie.itions to the patient i 
inahdilv to get about readily in the dark or to maintain his equilibrium who 
washing his late with the eve- shut W lien the patient stands with the fei 
togelhei and the eves do-ed. he -ways and has <1 1 Hit'll 11 v ill maintaining hi 
position ( Romlieig's svmptom). and lie mav lie quite unable to stand on on 
leg. lie does not -lait oil' piompllv at the word of command. On turnin 
quicklv he is apt lo fall, lie de-cend- si.ui- with moie dilhctillv than h 
ascends them (Ir ulnallv the eliar.ieteri'tie ataxie gad develops. Thu patient 
as a rule, walk- with a ~iul.. the eve- are diretted io I he giound, the bod 
is tlirovvn foivvard. and the legs me wide ajiait. In walking, tho leg is throw 
out violenllv, the foot is itu-etl too high ami i- brought down in a stampm 
tiianuer witli the heel lii-l. or the whole -ole comes ill contact with the groum 
t'llimatelv the patient mav he unable lo walk without the assistance of le 
canes Tin- gait i- veiy i li.uacten-l ie. and unlike tliat seen in any other di- 
ea~e The im ooidiii.M ion i- mu oulv m walking. Imt in the pei foimance o 
other movements If the patient i- asked, when til the leeiimlient posjuie. I 
touch one knee with the other fool, the 111 cgr.hint \ of i In* movement is vei 
evident. Imooidmation of the arm- i- le— lemmon, Imt ii-uallv develops i 
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legs. 1| mav lie te-ted h\ asking the pain lit to i lo-e In- eve- amt to touch t• i 
tip of the nose or the tip of the ear with the linger, or with the aim- thru- 
out to tiring the tip- of the linger- together The ..idmatiop may eail 
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described. They lia\c not been common in my experience. II 'mtjMigtiiil 
aLo are rare. There may bedtime spasm with d yspna a aru ^yrny In^iiiafipt ki 
In one instance at least tlie patient has died in the attack. TKera’ara;'#!# 
nasal crises, associated with sneezing fits. , ' 

The sphincters are frequently imolved. Early in the disease there, may 
be a retaillation or hesitancy in making water. Later there is retehtion, and 
cystitis may occur. Unless great care is taken the inflammation may extend 
to the kidneys. Constipation is extremely common.’ Late in the disease the 
sphincter am is weakened. The sexual power is usually lost in the ataxic stage, 

Tropliir Clianycti .—rtSkin rashes may develop in the course of the light¬ 
ning pains, such as herpes, (edema, or local sweating. Alteration in the nails 
nan oemr. A perforating ulcer may develop on the foot, usually beneath 
the gic.d toe. A perforating buccal ulcer has also been described. Onychie 
mm pio\e very troublesome. 

Aillnnimlhu'x (Chariot’s Joints).—Anatomically there are: ( 1 ) enlarge 
mcnl ol the capsule mill thickening of the synovial membranes and increnm 
in the Hinds; ( 'i ) slight, enlargement of the ends of the bones, with sliglu 
exostoses; (ii) a dull velvety appeal mice of the cartilages, with atrophy ir 
plaics (Y. 1C. Henderson). The knees are most frequently involved. The 
spine I'-alfeitcd m rare instaiues. liecurring trauma is an important elemen 
in the lausation, but trophic disturbances have a strong influence in the eti 
ologv \ sinking feature is the absence of pain. Suppuration may occur 
also spontaneous I r,let arcs. Among other tiopluc disturbances may be men 
tinned atrophy of the muscles, which is usually a late manifestation, but nun 
be Ini aimed and associated with neuiitis, In any very large collection of case 
"iii.niv instances of atrophv are found, due either to involvement of the venlra 
hoi us or to peripheral neuritis. 

Cnilmil Ni/myi/oins.-—Hemiplegia may develop at any stage of the discusi 
imue eoiiimonlv when it is well advanced. II may he due to lucmorrluigi 
solicning m consequence of di'ou-o of the vessels or to progressive cortica 
i haiiges. llcmiana'sthesi,i is sometimes present. Very rarely the hemiplegi 
is due to coarse syphilitic disease. 

Dementia painty lien fieqiienllv exists with tabes; indeed we have com 
to regaid these two diseases as simply dilTerent localizations of the same mm 
hid process. In other instances melancholia, dementia, or paranoia occur. 

I* vti via ric Srvci.—\fter persisting for an indolinite number of yeat 
the patient gradiiallv loses the power of walking and becomes bedridden ■ 
p.ii.ilv/ed In this londilion he is very likely to he carried otr by some mn 1 
i-iii lent alfectum. 'lull as pvelo-nephrilis, pneumonia, or tuberculosis. 

Tin■ ('nurse nf I hr l)isrti*e .—A patient may remain m the pre-ataxie .-ta 
foi an indefinite period; and the loss of knee-jerk and the gray atrophv ■ 
the optic nones mav he the sole indication of the true nature of the di'ca- 
In such cases incoordination i a rely develops. In a majority of ea-es ti 
progress is slow, and after six or eight years, sometimes less. the ataxia 
well developed The symptoms mav varv a good deal: Ihils the paiii'. vvlin 
mav have been exiessive at lir~t. often lessen. The di'ei~e may remain statue 
arv for veais, then exiuerhatunis meur and it make' rapid progre". On. 
sionallv the process seems to he arrested There are instances of vvliat m. 
be called acute ataxia, m which, within a ye.n oi even less, the ntioordiiiatu 



SYSTi: \I DISEASES. 


and till* paralxlic -ta:;e max <\<■ l• ■ |» xxitlnn .1 !i » nmnilm I 
Disease itself Tarely can-e> death. and :ilu-i licmnmu: In . 1 11.1.i< 11 1 li« pain 
fe rny Hfa li )?ilHeen ut txvcntx tear-. 

r■ Diagnosis.— In t In■ miii.il >1 ape (lie 1 iirlit 111 iii; p.mi- air aln," 1 1 1 ■ mum 

Wad wbeieootnbined xx ith an\ of the oilier-m’li- .[tuif -<» lh. 1 • 1 <'" 

Wjprogrc^sivii alrupln • >t tIII* <>|>ln- III'IU'- mill I" - "I Kim- |cil» 1 |I .1 ill! 

ipterlsiic. Th.‘f.iih ninl.11 |».iI -h ^ .11«* <• I 1 1 h• ■ ■ 1. 11 < 1 1 u 11>.• 11.1*1. ■ V 'pin 

fifosis.or tin - * Arc'll li'nlu ii '.hi |ni|ul m.n in- 1 In- in 1 11111a. 1 m 1 in.I in 1' rM 

gnlli tin 1 In" miK hi ilir liiHvji'ik I hi tin' l.iui i' ■ - il’"i' 

dot's oc. .i-mnallx ik-iiii 111 I h -.i I« 1 1 \ 1 in 1 1 \'. 1 u 1 1 - \ In ini' "l |'i‘ > * 1 1 •' ■ .i 1 !'. 

lends addl'd M I-Iiilll III I In' -i"ipl"in-. and il' |'ii 'll. al.iiu. . 

till 1 lltlli'i't 11111>• >1 l.lini' ill di'l. 1111111111 r ll'.' diauii" Il I 1 ' 1 I 1 " ""''U 
SV (ill i I it lc inl'i'i t mu 1.111 I"' < ■ \. 1 si ■ I ■ 'd. .1 1 111 on ml am 1 I ml ' ■' ■ 1 ' 1 11 

OlliV till' Ulo-t lllll'l|llHlll ll I 1 illllil ll.lt lull "l Xlllpti'IH- i in . I' ill’ d. I II" 

of liKiinmliir ataxia ( \ Imli nun'-i- max I" a lu'l|' m ' . 1 

Qonciai 1 ’aie-,-). and \\ i~ « im.iiin *- 1 i*a* 1 1*mi max lie p" 1 1 

Till* dlsi'.l-i - must Ida U 1 1> III' I .i|ll"llild. ll XX .th lm III' n.'.i ill •' i 1 
Pr.UM'lll.ltxi \lMilll- • I lm -ll I'l'.l”*' •) 1.1 "I ■' ' III* al " ■" did" 

paralxsis 1- 1111 -. 1 1 - 1111 1 1U1 I i i a 1 "I lm mu.am ■ 1 1 - 1 i 1 11 ll. • '.flie 1 1 ■' ' 1 

paralx -i- id tlm li cl. and ii" li r I- lil i"l hi a 1. md. 1 1 h.a 1 1 ■ 1 ■ • ‘ 

the (lour. 'I lie .. 1 ' llie x. "id ataxia in tin ■ "im.. I i.a. ' ■ 1 1 " 1 . 

COl) tilt til'll. I II I lie 1.11 e ' a • ' n XX li H ll 11 u' I.. ' 1 . 11 ' >' ■' ! " 11 ' 

directed and I ll xx lih 1 1 I In .' i 111;'• ataxia lie > ■ ' ■ ■ "I 1 •" 11 1! 11111 ; I 1 1 

and I'VC sVilil'lom - and 11 1. I i - I .* 1 x xx ill ~ ll ll ii i ii 1 iii i l"i a 1 ' 1 ' ' 1 * l “ M1,1 

llie diattnii-a i'' ai I ii ‘I ]'' '' a i il n |'.i I a I \ i ! ■ • 1 1 ■ ’ • "I ' 1 • ' 11 '' i' 

and llie II--III ia'"l CXI-ini'! max -Il .m i ' . 'mill.. Inl"'x lie ■ 

once of jia1.1 1 \ -1 - ..I the till" li and ll" al.' |"H i.idn a dm 'in 

w my. 

Al'.xxn 1’ xi: xci.l <.l \ Mul'd I ll. • ...i • I. i ■: '• 'li a In pa-la I' ‘ ! • 

j„ cliaraclei ml n "i tin inn 1 '"" '.'lieh < ■"’ • i iaiaxn | ’ i ■ a j .!■ 

Jn a m.ijoiilx "I « a ■ 'h al’i.tmii • 1 <>" ’ ' 

of |i.ium and «l • m .‘mia-i " d a ma. .. '■ . . 1,1 

in lalio-|iaial -i 

. I I III I!I • I ■ - "' I i'l 1 a ill! ill " . Ill ' 11 " ad' ' 

.... .1 . II. 111 . "ill 1 Ill " 'tall nit iT« .1 . 

ill!. | III I, ml"! nd 11 " . all || 'nil'" 


ll.il 


ill 

I,' ill's 
I iel ll 


(li) Cl i.i in: xi I 
tract" ataxia m a' i 
limited to "lie ii' 
exclude- tain-. 

( | ) Ci.iji HI I I yl. I H-l X- I 1 la " I* I" 1 a I ill. 1 1 "a ' lull I. 

- 1 I|ICI licial I'l'-i'inlil ill" I" ".al .■" ' # and 

of • '< |ti 1 1 il in ii in than a "la a;., i i 1 " i i" ■ c ' I 

no 1 i^rlitimiir |iain-. I." ..on.iiai ii" 

ale lii'.idaclii', o|it n In 1 1 ' ‘ l ' - ala! "iniliic/ 

( a) Sonic xi l 11 \l in il" - .i'."lxme tin dsi ..i io.i.'ii' "I' 1 .'* 1 

he follow cd lc. lilt "'il d ll.tt 1 ' 'll and 1 ' 1 I'd " 1 1 a . l . < l" * \ n ■' 1 111 

lux- CHI'. 1 ll*' ".111 "a- lila'.l"'" '' and h"" I"' 

The kin "-JI Ik. Imxxnel'. xxa- t 'iii"l and I. " "" '' l "'I'" 

The i olid 11 "ill had di xi Ini. ." r : •'"' l "" " " 

xxi'll-mnrked limim;. "f -xj.!.. • I nd. i la' - '"I" 1 ' “I ' 

the ataxia and other -ynipimn- ■ .mji.i •<!. " am" ated. 



8<)4 DISEASES OF THE NEltVOVS SYSTEM^ 

(C) (ihNMui, r.vni.Kis.—liven though these two diseases ajg bq. B&if 
nilieil ami ol'ten associated, it is of very great practical importance to detajj- 
niine, when possible, whether the type is to be spinal or cerebral” Jo?, fiTthe 
great majority of eases, when this is established, it does not change. The 
dilhculty arises in the premonitory stage, when ocular changes and. abnor¬ 
malities of sensation and the deep relieves may lie the only symptoms. At 
this stage anv’alleration in the mental characteristics is of the utmost sig- 
Milica nee. (See (leneial l’,ire~is.) Los* of the deep relieves and liglitninj 
pains .-.peat for tain's; active iclleves. with ocular changes, especially optii 
atrophy. arc suggestive of paresis, 

( T ) Visn it.vn ciusi s and xi.i'iuuui; svmi'Toms may lend to error, and in 
middle-aged men with severe, reclining attacks of gastralgia it is always 
well to heai in mind the possibility of tabes, and to make a careful evamina- 
tion of (he eves and of the knee-jerk. 

Prognosis. —Complete recovery can not he expected, but. arrest of the 
piocess is not iiiuommoii and a marked amelioration of the symptoms is 
ficquciit. Optu-nerve atrophy, one of the most serious events in the disease, 
has this hopelul aspect -that iinooidination rarely follows and the progress 
of the spinal symptoms mav he artesied. On the other hand, mental symptoms 
are more likely to follow. The optic atiopln itself is occasionally checked. 
On the whole, the pingim-ts in tabes i- had. The expcilencc of such men as 
Weir Mitchell. Charcot, and (towers is distinctly opposed to the belief that 
locomotor atavia is ever completely uircd .Vo such ease has come under 
my personal oh-ei vat ion. 

Treatment. —To aircst the progress and to relieve, if possible, the symp¬ 
toms me the objects which the practitioner should have in view. A quiet, well- 
regulated method of life is essential. It is not well, as a Mile, for a patient to 
give up his oreupat ion so long as lie is able to keep about and perform ordinary 
work, pioudcd there is no evident mental < liange. 1 know tabetics who have 
for years conducted large businesses, and there have been several notable in¬ 
stances ill our profession n| men who have iisen to distinction in spile, of the 
existence ol this disease. Kxeesses of all soil', more particularly m bacclui 
el mine, should he imefully avoided. A mini in the pie-atavm stage should 
not many. 

Care should he taken in the diet, parln ulatlv if gastric crises have oc¬ 
curred. To secure anest of ihc disease main lemedies have been employed. 
Although syphilis plavs h an impoiiant rule in the etiology, it is univer¬ 
sally acknowledged ih.it ncilhei meuuiy nor the iodide o| pot a'sium have any¬ 
thing like the '.line mtlueuie over the tabetic lesions that they have over tin 
ordinuiy syphilitic pioiessc-.. However, when the svplnlis is comparatively 
recent, when symptoms develop vv n Inn two years of the primary infection 
the disease mav he ai tested !>v menuiv and iodide of potassium The Crein I 
authors have leeentlv spoken min h mine hopefully of the henelit of aim- 
svplnlitie treatment in eailv eii'C' of tabes, and it is well to give the patient 
the henelit of at least one llioioiigh course ol moreimal inunctions and mdidi 
of potassium. Of remedies vvlmli mav lie tried and me believed hv sum 
writers to retard the progress, the following me mnmmended. Arsenic n 
full doses, nitrate of silver in quarter-gum do'C'. Calabar beau, ergot, am 
the preparations of gold. 
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DISEASES OF THE NEliVOUS SYSTEM.* 

svmploms Hint suggest tabes. For practical purposes we are forced to Keep 
Hie distinction clearly in mind, and for this reason it seems best, at least for 
the present, to consider them separately. 

There is, however, a group of cases m which the symptoms of the two difr 
oases are associated in every combination. The name “ tabo-paralysis ” has 
been given to these cases. 

(a) General Paralysis. 

Definition. —A chronic, progressive, disease of the brain and its meninges, 
associated with psychical and motor disturbances, finally leading to dementia 
and paialvsis. 

Etiology. - As in tabes, the most important individual factor is syphilis, 
which is antecedent in both conditions nt from TO to 00 per cent of all cases. 
Males aie alTccted much more frequently than females. Tt occurs chiefly 
between the ages of thirty and fifty-tiic, although it may begin in childhood 
as the result of congenital syphilis. An overwhelming majority of the ea«w 
aiem married people, and not infrequently both husband and wife are iillectcd 
or one has paresis and the other tabes. Statistics show that it. is more commoi 
in the lower classes of society, bill in America ill general medical practice tin 
disease' is eeitamlv iimie common in I be well-to-do classes. Heredity is i 
more important factor here than in tabes, although its influence is not great 
An important piedisposing cause is “a life absorbed in ambitious project 
wiib ail its stlongest menial efl'orts. its long-sustained anxieties, deferrei 
hopes, and straining expectation " ( Mickle). The habits of life so froqiioiitl 
seen in mine business men ill oill - large cilics. and well expressed by th 
phi,ise " binning the candle at. both ends," strongly predispose to (he dlseasi 
Morbid Anatomy.—The dura is often thickened, and its inner surfai 
max show the various loinis of In pert i opine pachymeningitis. The pin 
cloudy, thickened, and adherent to the ooitov. 'flic eerebro-'piual fluid 
increased in the meningeal span's, espeeiallv ill the meshes of the pin, and 
tunes to such an extent as to le-emhle cysts. The brain is small, and weig' 
less than noimal. The eoiivoluiions are atrophied, especially ut the union 
and middle lobes. In acute eases the loam may be swollen. In penoniie. m 
o'dematous The In,mi (ortex is iisiiallv led. and. exiepl in advanced cti'i 
il mav not he aliopbied, the nliophv of I ho bemi'pheies being at the expel 
nf the white matter. The lateral ventiieles aie dilated to iompeiisate for t 
atropln of the hum. and the ependyma mav he granular. The fourth vi 
tnole is more constantly dilated, with granulations of its floor covering ! 
calamus soriptoriii', a condition seldom seen in am other alfeitioii. 

//cdo/m/iid//// there i- atrophy of the nerve lihivs. especially the tangen 
and siipra-radul, degeneration of the lteive iell~ of the cortex, and a gi 
overgrowth of the neuroglia, with the presume of numerous giant -pidei ci 
In the dilated adventitial spaces of the blood-vessels there is a gloat act in 
latum of cells- -plasma cells with a few lymplioevtos and an occasional n 
cell. In the tissue itself are found Hie curious rod-'hnped structuns. wl 
are derived from the vessel walls. Compound ginnulai impa-ilos ate : 
found near necrotic areas. There i' often a veiv great iimen-e in the -i 
blood-vessels, and various kinds of alterations of the vessel wall' have 1 
described. The improved method' of staining the iieuro-libiil' (Caj.il 
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delirium, as it is called, is, however, not characteristic, as was : 
posed;' of paralytic dementia. Besides, it does not always occur, but 
stead there may lie marked melancholia or hypochondriasis, or, in. < 
stances, alternate attacks of delirium and depression. 

The facies has a peculiar stolidity, and in speaking there is ffiarijedlja 
lousncss of the 1 ips and facial muscles. The tongue is also tremulous, and 
he protruded with difficulty. The speech is slow, interrupfSC and blao#A 
Writing becomes difficult on account of unsteadiness of the hand. letters 
syllables, and words may be omitted. The subject matter of the patienf 
letters gives valuable indications of the mental condition. In many instanceo 
the pupils arc unequal, irregular, sluggish, sometimes large. Important 
symptoms in this stage are apoplectiform seizures and paralysis. There may 
be slight syncopal attacks in which the patient turns pale and may fall. Some 
of these are )irlil mal. In the true apoplectiform seizure the patient falls sud¬ 
denly. becomes unconscious, the limbs are relaxed, the face is flushed, the 
breathing stertorous, the temperature increased, and death may occur. Epi¬ 
leptic seizures are more common than the apoplectiform. There may lie 
a definite aura. The attack usually begins on one side and may not spread. 
There nisiV be twitching* either in the facial or brachial muscles. Typical 
Jacksonian epilepsy may occur. In a case which died recently under my 
care, these seizures were among the early symptoms and the disease was 
regarded as cerebral syphilis. Iteeiirring attacks of aphasia are not un¬ 
common. and paralysis, either monoplegic or hemiplegic, may follow these 
epileptic seizures, or may come on with great suddenness and be transient. 
In this stage the gait, becomes impaired, the patient trips readily, has diffi-.. 
cultv in going up or down stairs, and the walk may be spastic or occa¬ 
sionally tabetic. This paresis may be progressive. The deep reflexes are 
iisiiallv increased, hut may be lost. Bladder or rectal symptoms gradually 
develop. The patient becomes helpless, hi*dridden, and completely demented, 
and unless care is taken niav sulfer from bedsores. Death occurs from exhaus¬ 
tion or from some inleicurrent alfeetion. The spinal-cord features of dementia 
paralvtica may come on with or precede the mental troubles. There are eases 
in which one is in doubt for a tune whether the symptoms indicate tabes or 
dementia paralytica, and it is well to bear in mind that every feature of pre- 
alaxic talios may exist in the early stage of general paresis. 


( h ) Tithn-inruliixif. 

Emphasis has been laid on the probable identity of the processes underlyin' 
tabes and dementia paralvtica. the spinal cord in the first case receiving th 
full force of the attack, and the brain in the second. It lias been thought ilia 
stress is the factor which determines the location of the process, and that me 
whose occupations require much bodily exercise would be apt to have tube 
while those who-e activities are largely mental would suffer from pared 
Fsually when the cord symptoms are pronounced the svmptoms from the lira 
remain in abeyance, anil the rever-e is also true. There are exceptions 
this, and cases of well marked tabes may later show the typical symptoi 
naresis, but even then the ataxia, if it is not of too high a grade, oft 
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lOptic atrophy, when it occurs in the pro ataxic Mafic ” 1 ' ml,,-. mindly indi 
fe tiiat the ataxia will never lie pronounced. 1ml iml'ortnn.ii• !v n i» ire 


I e tHat the ataxia will never lie promnuieed. 1ml unfurl imat, ! \ n i» Ire 
Illy follotred by the oeeurrenee of menial symptoms. Moll believe- llial 

it 50 p er cent of liis asylum eases of I aim pa rah - U hail ha.I ... "pi a 

Mjfy. Its oeeurrenee IS therefore of grave -lynila ala e. I he in. ulal -v nip 
p may l>0 delayed for many years. 

The symptom nniiph.r of laho-paralv-is is ma.le up ol a . miiUm m nm " 
symptoms of the two eomlilions, ami varie-pr. ai!v. Il nun he-m a - i.ihe 
1 lightning pains, hlaihler symptoms. Argyll h’oherl on pup:!, lo ol 11 1 * 
1 reflexes, ele.^to have ilie menial -vmplmii- a» !.!<■! hilm ; or. mi I he oihei 
jt^riil.. cord symptoms may imm- on alley the paiielil lia - h.nvn main. 

ftj^i'ilal changes, In a mimher of ea.-e- ihe -v mplmn- an . . d" in i • 

COhihine.1 that the name taho paralv-h i- al >>m e apple able. \h cut no- 
jerks, ocular palsies, or pupillary sy Iiiptoui - may pre.ede I he luealulow ii be 
many years. 1ml nolle of them have so pruyo a : mui fa am in pmai'i l" lb. 
menial stale as has optie atrophy. Ollier Up. - ..I ahniat.*41 non U'lernip 
the-course of lal.es, ami tin mi-lake mu-1 mu he ma.le ..I u -.m.Iiu- ih.-n 

all ns genera! paralysis. |„ -u.-'h in.Manees the .I may he,,,,;, . i.-ai am 

remain so In 1 lie etui. 

Diagnosis. The recognition Ol gom-ral paiah i in 11.*■ -inn I lap.' i 
extremely dillieidl. as il is oll.-ii impos-d.l, I,. .. 'lie 1 ha 1 im- ! Ip all- rs 
tion ill conduct i- anything more than one ..I lb-- nu....l m pha 1 n. win. 
most men are al limes -ulm-i. 'Ihe l.ill.m ur- 'l'-eripiion lo I ' ’I ' '"i ' ■" 

ail mi nil >le presentation of the diagnostic ehaia.-n-i- of the .-ally lape ol lb 

disease: “ If should armt-e -u pa am if. I'm in lam ■ a .. he.ililo mai 

in or near the ..f life, di Im.-llv not th- ' m-nmi-.' m uuUi.-. m m ■ 

rasthonie Ivpe. -la.w.- some !.. - "I m 1 en —t min al ...11 *u ' [ 11 p-‘ 111 1 1 ba u- 

ollmi.lilie to them: if lie lie,mile- Vanilr'h al. ell! mind. .1, led!, . twill 


[i*• hini'f! f in 


attending to tlu-m: il lx* m.- \:»r\iu:/!y ... •. mo.. 

ferellt, tieplipent, apathetic, ilii-om idm ste. ami. a'lhoiiph aoh lo I"!be,.. I 
routine duties, hi- alultly l- lake up n.-vv v.oii i . O" mallei foot I'"!' 

diminished : if lie ran h- w-ll I.Old nan.la! ail.. and .. 

conception, pereeplfon. ietl<-,-l ant;, jmlgita-lyt.; I dm, ■ . an an,--.mud la-I. . 
initiative, and if ev-riimi :uu unwmil. d .. -"ei pig. a al l.n ipia-: i i ll 

emot ions are int.'ii- ' a d and ea -: 1 v el ia up.-. • u a.1 "a.I . 11. mi t -Pi 

causes; if the -.-Mini in-liliH u nm r.-a-m.,!■! emim.'ad : bid,, ' nm 1" nm 
are even slightly blunt, d: ; f ib. p.-r-.m in .pa ' mu veil, ., p;.„ 

apathy his own's,t- of imlem; me and irniai. dm and Ua n ".a a 

and especially if at ..- he bun-,-!! in III- i- a- liphl and -mb!, id . la: 

Spain to do so; if any pinpl'Hi,- of e.-relnsl va o nclm d: "nn.uice a 
not iced, however vapue or vallaba . 

'I'hero are eases of ear,-1,nil -yphili- which . !.!v •iinulai. •hoe oils par 

Ivliea. The mode of on-d i- imporlanl. pari a ularlv w- ! s’is Mi. mi 

toms are usually early in ;di:!i-. Tin- alVc-tyt* "I tla- .. -md toiip 

is not present. Kpih-ptie seizure an- more eonuno" am! mu., ■ 

cortical or daeksonian ui aba r;a na". I la: e . pan - ■ 1 1 1 '' 1 ' ’ U 

sTmploms of general pare-!- . ta.i eommmi n ' o.'iia-el im, will, ''a- dev, 'o 

ua-nt of pnmmats or delinite pumuiatoii- meinuz e -. ’ h> e - '' n I 

hand, instances of par.-is folb.v mp closely upon tla- .. 

...4. • .,,,. 1 . ili,.!,. ip.iv In* i h 11 hill' H"»r<* ;i ;irWrr 


iiioImi i! ; hi 11*.111» 


hand, instances of pare-is u 
Post mortem in such ea-,- 11u- 
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h Iciohs !iinl‘ diffuse ineningo-enccphalitia, which may present nothing dys-fl 
(unlive, Imt the lesions, nevertheless, may he caused by the syphilitic virtsflif 
Cases also occur tn which typical syphilitic lesions are combined with the ojtli-j 
miry lesions of dementia paralytica. There are certain forms of lead enoffph-l 
alopalhv which resemble general paresis, and, considering the association on 
pluinbisin wilh arterio-sclerosis, it is not unlikely that the anatomical sab-1 
siialum of (lie disease may result from this poison. Tumor may sometimeSj 
simulate progressive paresis, but in the former the signs of general increase 
of the intracranial pressure are usually present. The Wassermann reaction 
(see S\philis) is present in n majority of eases. 

t'ljluilingiioUvi.— -The study of the cellular elements suspended in the cere-! 
bro-'piiial iluid, first instituted by Widal and Havant (1900) in cases of de- \ 
mentis paralytica, has tome to be an important diagnostic measure, particu- | 
In 1 1\ m tabes and paiesis. In both of these alTectionsjsjiinal lymphocytosis is . 
tin' rule ami is usually associated with a marked albumin reaction—the nor¬ 
mal fluid containing no albumin, or at most minute traces, and',.a negligible r 
number of formed elements. It is simply the expression of a subacute or ! 
chronic inllamimilon process, just as polymorphonuclear leukocytosis is char- ( 
acterislic of an acute process. It is, however, tirst and foremast the syplv.'~*-; 
triad- tabes, paresis, and eerebro-spinal lues—which is suggested by lyiii^'' 0 
evtosis in the spinal Haul. Positive reactions, cy I ((logical and chemical,'?/® 
among the earliest somatic svmploms. and may therefore clear up obscure 
vases of talics and paresis, just al the time when diagnosis is most difficult. 

Prognosis.— The disease rarely ends in recovery. As a rule the progress 
is slowly downward and the else terminates in a few years, although it is 
occasional!' prolonged ten or fifteen years. 

Treatment.—The only hope of permanent relief is in the cases following 
syphilis, which should he placed upon large doses ml iodide of potassium, and 
given a mercurial course. Careful nursing and the orderly life of an asylum 
are the onlv measures mvessmy in a great majority of the eases. For sleep¬ 
lessness and the epileptic seizures bromide* may he used. Prolonged remis¬ 
sions, which are not uncommon, are often erroneously attributed to the action 
of remedies. Active treatment in the early stage by wet-packs, cold to the 
head, and systematic massage have been followed by temporary improvement 

Haliers Zoster 

(Emin: And? Ihnnorrhnjir hi/lawmation of the Dorsal Hoot Ganglia). 

Zoster i- an acute specific disease of the nervous system with a looalizatio 
in the ganglia of the posterior roots (Head and Campbell). There are hivmol 
rhages and mllammatory foci, vv ith destine!mu of certain of the ganglion cell 
leading to degeneration of their u\is-cyUnder processes. W. T. Howard li. 
show ii. even in the herpes fac ialis such as accompanies pneumonia, that luemo 
rhagn lesions akm to those of true /.osier are demonstrable ill the Ca-seria 
ganglion. The two conditions, however, are etiologically cpnte distinct. 

Clnuiffard reports cases which indicate an extension of the process fro 
the posterior ganglia to Hu 1 neighboring meninges. There mav be pains dov 
the spine, girdle pains, and exaggerated knee jerks with marked lymphocytes 
llcii.es uurieuljris is associated with lesions in the otic ganglion (Ham- 
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the lit It s( le-. 11 il n 1 1 in 1 1 with tin u 1 1 n h - - pa In 1 i 1 n 1 1 1 l . ^ I III** a l! < • t in 
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scribcjl it. Luys and Lockhart Clarke first demonstrated that the cells <,'! tip 
ventral horns of the spinal cord were diseased. Charcot separated two tJJMb* 
one with simple wasting of the muscles, due, ho believed, 
confined to the ventral horns (and to this he restricted the name gro$pes|»e 
muscular alrophv—type, Arau-Dueliennc) ;.the other, in which i&ere-WMtega** 
tic paralysis of the muscles followed by atrophy. As the anatomical basis for 
this lie assumed a primary degeneration of the pyramidal tracts and a second¬ 
ary atrophy of the ventral horns. To this he gave the name of amyotrophic 
lateral sclerosis. There is but little ovidence, however, to show that any such 
sharp distinction ean be made between these two diseases, and Leyden and 
Cowers regard them as identical. 

Etiology.— The cause of the disease is unknown. It is more frequent in 
males (Iran in females. It allects adults, developing after the thirtieth year, 
though occasionally vomigcr persons are attacked. A large majority of all 
ca.sc.-Tor progre-sive muscular atrophy under twenty-five years of age belong 
to (he dystrophies. Cold, wet, exposure, fright, and mental worries are men¬ 
tioned a- possible causes. Erb has lately called attention to certain cases fol¬ 
lowing injury. Hereditary influences are present in certain eases. The rare 
form "winch occurs in infancy usually afTccts several members of the same 
family. Hereditary and family influences, however, play but a small part in 
llu* eiiologv or Ibis disease, and in this it is in contrast to progressive neural 
limsciihirTiirophy and the dystrophies. Vet, in the Farr family, which L 
recorded some years ago, in which thirteen members were affected in two gen¬ 
erations. with flic exception of two, the eases occurred or proved fatal above 
Hie age of forty, and Hie late onset speaks rather for a central affection. The 
soaslic form may develop laic in life—after seventy—as a senile change. 

Morbid Anatomy.— 1 The essential anatomical change is a slow degenera- 
ti,, n of (lie motor path, involving particularly the lower motor neurones. 
The upper neurones arc also involved, either lirst, simultaneously, or at a 
later period. Associated with the degeneration in the cells of the ventral 
horns there is a degenerative atrophy of the muscles. The following arc the 
important anatomical changes: (») The gray matter of the cord shows the 
most marked alteration. The huge ganglion cells id the ventral horns are 
atrophied, or, in places, have enlirelv disappeared, the neuroglia is increased, 
and the meduHated fibres are much decreased. The fibres of the ventral 
nerve-roots passing through the white matter are wasted, (b) The ventral 
roots outside of Hie cord arc also atrophied, (c) The muscles which an* 
affected show degeneiative atrophv. and the inter-muscular branches of tlm 
motor nerves arc degenerated, (d) The degeneration of the gray matter '- 
rarely confined to the cord, but extends In the medulla, where the nuclei of 
the motor cerebral nerves are found exten-ivelv wasted. (<■) In a majority oi 
all the eases there is sclerosis in the vcntro-lateral white tracts, the latoi.il 
pyramidal tracts particularly are diseased, but the degeneration is not confined 
In these tracts, and extends into the vcntro-lateral ground bundles. The dirnt 
cerebellar and the ventro-lnteral ascending fraets are spared. The degenera¬ 
tion in the pyramidal tracts extends toward the brain to different levels, and 
in several eases has been traced to the motor cortex, the cells of vvhuh havi 
been found degenerated. In the medulla the medial longitudinal f.i'eiculu- 
' ’’ — 1 'h In those eases in which no sclerosis has beer 
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■y'found in the pyramidal trad.' there has hivn a sclem'i- <>i tin- xonln> lalei 
: ground bundle (short I rads). 

Symptoms.—i'Irregular pains max pin ode ihe onset of iIn- xx.i'tmg, .11 
-cases may lie treated for diromc ilu'iimaii'm Tim hand' aie u-uall\ lit 
affected, land there i' dillieully in perfoi mmg I u .1 n- n 1.11111 Ml I a 1 inn- Tl 
muscles of the hall of the llmmh xx.l'to oailx. llun tin mleni--ei and Ini 

bticales, leaving IlliUhed depressions liolxxeen ill!.I.n.npal lioin- I llmialr 

the contraction of the ||e\or and extoii'iir uui'ih' and 1 In oxiiemo at 1 < 1;<I 
of the thumb musehs, the iiitereso.i, and 1 11 in In it ale' pinilmo-. the 1 Ian hai 
—main ill i/nlfr of Dnellenne Tin 1 llevo'ol the Ion aim .lie 11 u.nlx mxoln 
before the extensors. In the shoiililfi-gndle tin- deltoid 1- III-I all'.till, 
may XX’ll.'te exell licfore the Olhei inil'i'le' ol the ii|i|iei ■ \ 1 1 < in 1 1 \ din lull 

niu.sdes are gradually atl.nkod, the 111>|>• ■■ pail ol tin- h.i|« m loin: n man 

Unaffected. Oxx 1110 |o the fivhlolle" of the mini |c- x\ lin h i ■ | ■ | >< .1 1 il.lln In. 

tends to fall fonxard The plalX'ina mxonlc- i' iinallulid and olion h\|n 

trophies. The amt'and Ihetiiink mii'ele' max he mm h at 1.>|d.i. .I In Ion 1! 

legs are uttai led. Tile l.ne mil'eles .11 e al l.n lo d lale I 11 1111.1 1 • I \ I In inli 

costal and ahdominal nni'de' max he ni'olnd ihe \\. 1 -111 ■ ■ jinn.id- io . 

extreme grade, and the patient max lie ,t< 111.1ltx “'kin and l.oin and. .1 

“ lixiing skeleton'." the i a-i ' an not .11 in ' mu 1 inn and " id 

n 

shows." , llefnimille' and 1 mil 1 ai 1 1111— n -nil. uni lonlo-i- 1 alnco I alwa 
present. A eui uni'txx ill lung of the mil-i lo I Ida dial loll I I a m'niiHi xm 
torn, and may on nr in nm-ile' xxlmh aie not u 1 all.nlo'd li 1 a mo 
important '\mplom, Imt 1 mil. a' xx.i' honieil. -111■ ■ I a 'h.nnnii 1 
feature of the di'oa-e. The iinlahilil) id lie inu-ih- is imna id Si 11 
tiQn is UIl I ill p.l 11 < -d. hut tin- I >.1 1 II Til max 1 > • 11 .1 da 11 ■ ol niimline and toldin 
of the atrected liinh-. 'Idle galxamt and laiadu 111 1 1 a I *1 1 1 1 \ of tin 11111 il 
progrossixely dimini'he' and max heionn ' .Mini, tin- yalxaitn |o 1 1 tin/ I 
the longer tline In 1.1-1- nt i.ipid xia-twig and pualx-i tin nailnni ol 1 
general ion max I" ol.iained dho e\i ilalnlitx ol iho mixi linid, m.i, | i»'i 
after the mii'ele' luxe ira-ed lo 10-poml d In h*. ol poxxi 1 1- ii u.dlx pi 
portionate lo the xxa-ting 

Tile fo 1 ego 1 ny r ill -I 1 l|itlull applies to the gmup ol iao- in xxlindi I 
atrophy and pill a lx -I- me llai I id ill nil u a- < n.xx ■ i - tali' 11 III ol 11 " I i .1 
those xxhull (dianoi ■]• -t 11U' .1 anixntiophn 1 . 0 . ml n I010-1-, -pa In pain 
sis precedes the xxa-ling I In- limit atiopln 1 11 ~ 1 inxolx. lln 1 aim .1 
then the leg'. The ro'h \o- an gioatlx linn a ul II 1- nm ol the line " 
ditions in xxlllell 11 J.I'X ilonii-m.n he ohlained d In- Iim-I IX pn al 1 • mil 1 1 ion 
spH'tic paraplegia max In piodmed. On -tailin' lo xxalh. tin painnl .o 
glued to the ground and inalo - imdlei Inal all. lent lo III! lln lo. ihoii f. 
or ti ve short ipl iek -I op- III * 1 t.ll.i ‘11 oil lln* IO. •- >x 1 1 h the I n .d . 11 11 oxx 1 1 I ol x\ a i 

and finally he stall'nlf -onn 1 .. xx nh gnut Mpnlilv .. of lln palm 

can xvalk up and down 'tan- I" tt»*i Ilian on tin 1 *' el I in .xa-luej 1- in*, 
so extreme as ill tin* alotin lo'in and tin lo-- •.I poxxi r max ho out of p 
portion to it. The -phmetni- ai" unallicteil • mil po\x> 1 max In' lost rm 
Oases are met with xxlneh lone-pond .miiial" x to Ihe 1hnn.1l pullin' gi\ 
by Charcot of ainxotroplne lat. m! -d-io-i-. d m - aie noi nrx .nmmon. a 
it is nnieli more 11-ual to lux.- a eomhination of the txxo lxp. -. A Ihici 
atrophic j^iralvsis with inc-rea-ml n llexe» 1- often met xx it h I Im-e dilTercn 
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depend upon the relative extent of the involvement of the upper and lower 
motor 'segments and the time of the involvement of each. The condition may 
be unilateral. 

As the degeneration extends upward an important change takes place from 
the development of bulbar symptoms, which may, however, precede the spinal 
manifestations. The lips, tongue, face, pharynx, and larynx may be involved. 
The lips may 'lie affected and articulation impaired for years before serious 
symptoms occur. In the final stage there may be tremor, the memory fails, 
and a condition of dementia may develop. 

(lowers gives the following useful classification of the varieties of this 
affection: (I) \tonic atrophy. Incoming extreme; (2) muscular weakness 
with spasm. Imt without, wasting or with only slight wasting; and (3) atonic 
alropln, raidy extreme in degree, with exaggeration of the relieves. These 
conditions may “coexist in every degree and combination—between universal 
atonic atrophy on the one hand and universal spastic paralysis without wast¬ 
ing on the other.” 

Diagnosis. —Progressive (central) muscular atrophy begins, as a rule, in 
aditll life, without hereditary or family influences (the early infantile form 
being mi exception), and usually ulfeels first the muscles of the thumb, and 
gradually involves the mtorossei and linuhricalos. Fibrillary contractions are 
common, electrical changes ncuir, and the deep reflexes are usually increased. 
These characteristics aie usually siillieient to distinguish it from the other 
forms of muscular wasting. 

1 !n syringo-myelia the symptoms may lie very similar (o those in the spastic 
form of miisiiilar atrophy. The sensory disturbances in the former disease, 
as a nile, make the diagnosis clear, Imt when these are absent or but little 
developed it may he very dillicult or even impossible to distinguish the diseases. 

Treatment.—The disease is immable. 1 have never seen the slightest 
benefit limn drugs nr electricity. The downward progress is slow hut cer¬ 
tain, though in a few eases a temporary arrest may take place. With a history 
of syphilis, mercury and iodide of potassium may he tried, and (lowers recom¬ 
mends courses of arsenic am) the hypodermic injection of strychnine. Prob¬ 
ably the most useful means is systematic massage, particularly in the spastic 
eases. 

Itidlmr Parahini* ((ihiMo-lalrio-laryngeal Farulym). 

When (he disease atfeets the motor nuclei of the medulla first or enrly. it 
is called bulbar paialy-i'. hut it has practically no independent existence, a- 
the spinal cord is sooner or later involved. 

Symptoms.— The disease usually begins with slight defect in the speech, 
and the patient has dilliculti in pronouncing the dentals and lingual'. The 
paralysis starts in the tongue, and the superior lingual muscle graduallv be¬ 
comes atrophied, and finally the mucous membrane is thrown into transverse 
folds. In flu' process of wasting the fibrillary tremors arc seen. Owing to 
tins loss of power in the tongue, the food is with ditliculty pushed hack into 
the pharynx. The saliva also mav he increased, and is apt to aeemnulati 
in the mouth. When the lips become involved the patient can neither whi'th 
nor pronounce the labial consonants. The mouth looks large, the lips art 
' —.i 4Wi> is constant drooling. The food is masticated with difli 
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the atrophic muscles, but also in muscles and nerves wta^n w* wppj&totly 
normal. ' *’ ,^jV. -' 

This form of muscular atrophy seems to stand between the Cfcitntk form 
and the muscular dystrophies. Occurring in families and i te glfllririg . fe early 
life, it resembles the latter, but it is more like the former^ •thli-fflaaHary 
contractions ,and muscular twitchings are common, that the small muscles of 
the hand are apt to be involved, and that electrical changes are present. In 
the prominence of sensory symptoms it differs from both,.yIn of ampir«i 
double club-foot this disease should be suspected. 

3. The Muscular Dystrophies 
(Dystrophia muscularis progressiva, Erb). ■ 

Definition.—Muscular wasting, with or without an initial hypertrophy, 
beginning in various groups of muscles, usually progressive in character, and 
dependent on primary changes in the muscles themselves. 1 A marked hered 
itary disposition is met. with in the disease. 

Etiology.—Mo etiological factors of any moment are known other thai 
heredity. The influence may show itself by true heredity—the disease occur 
ring in two or more generations—or several members of the same generatio; 
may be affected, showing a family tendency. Many members of the sam 
family may be attacked through several generations. Males, as a rule, ar 
more frequently affected than females. The disease is usually transmittc 
through the mother, though she may not herself be affected. As many as 2 
or 30 cases have been described in five generations. In Erb’s cases 44 per eei 
showed no heredity. The disease usually sets in before puberty, but may I 
as lute as the twentieth or twenty-fifth year, or in some instances cv< 
later. 

Symptoms.—The first symptom noticed is, as a rule, clumsiness in t 
movements of the child, and on examination certain muscles or groups 
muscles seem to be enlarged, particularly those of the calves. The extern* 
of the leg, the glutei, the lumbar muscles, the deltoid, triceps and ml' 
spinal us. are the next most frequently involved, and may stand out w 
great prominence. The muscles of the neck, face, and forearm rarely still 
Sometimes only a portion of a muscle is involved. With this hypertrophy 
some muscles there is wasting of others, particularly the lower portion 
the pectorals and the lutissimus dorsi. The attitude when standing is ' 
characteristic. The legs are far apart, the shoulders thrown back, the s) 
is greatly curved, and the. abdomen protrudes. The gait is waddling 
awkward. Ln getting up from the floor the position assumed, so well km 
now through (towers' figures, is pathognomonic. The patient first 1* 
over in the all-fours position and raises the trunk with his arm-: 
hands are then tinned along the ground until the knees arc reached: i 
with one hand upon a knee ho lifts himself up, grasps the other knee, 
gradually pushes himself into the erect posture, as it has been expressed 
climbing up his legs. The striking contrast between the feebleness of 
child and the powerful-looking pseudo-hypertrophic muscles is \erv chara 
istic. The enlarged muscles may. however, be rolutiielv very strong. 

■ 1, s , ' !, so is stow, but nrogressixe. Wasting proceed- 



SYSTEM DISEASES. 


;*o7 


Jnceipf the enlarged condition of tin* muscles dis.ippe.it \i tlu- 
d distortio ns and contractions are lommnn. 

BUsdesof the shoulder-girdle are neatly always a lb vied ■ .11U in tlu- 
during a symptom upon which Erb lav s great -ire— With the 
the arms, when one endeavors to iifi ilic palicnl. the shoulders 
„ c=ir to the level of the ears, and one get 1 - the impression as though the 
liilawflfreslipping through. These "loose shotildeis" aie \ci\ i lui.a ii i 
. 'iSie abnormal mobility of the shoulder-blades gi\c< 1 In-in .1 winged 
ppearance, and makes thosmus seem much longer than usual when ihe\ are 
. out. 

_ The patients complain of no sensorv symptoms. The atiophie mu¬ 
scles do.not show the reaction of degeneration except in evtiemeh rale ill 
stances. 


Clinical Ponna— A numher of illirerellt type* have Iteeii described, depend¬ 
ing upon the BgC at the Ollsel. the muscles lirsl nHVeli-d. the m.urrelice of 
hypertrophy, the prominence of heredity, etc. Hut Krb Ini* shown that there 
is no sharp division between these dilTcrciit forms, and classes them all under 
the name of ihislrujihia tuiisi iilnri* prugrrs miu. b‘or eonveineiiee of descrip¬ 
tion he subdivides the disease into two large gmup*: 

I. Those eases which incur ill c I old hood. 

II. The eases occurring in youth and adult life. 

The first division is subdivided into ( 1 ) tin- hvpcrlropliu and the 
atrophic form. 

Under the In peril opine foim. which i' the p-i ado hvpeilrnplm in 11 -< 11 l.ir 
paralysis of authors, he thinks it is useful todi immitsh between the ia-e. in 

which (a) the enlarged iiui'iles have iindeig. lipum.iUisis 1 <■. p-eudo 

hypertrophy—from those (/<> in which theic i~ ., ic.d Inpciimpliv 

The atrophic form al-o includes j« ( , sills In- 1 - I-1) Tim ■ • ui-e- in which 
the muscles of the fn< e are involved eailv: tin 1 m lespniiil- in tIn- mlanlile 
form of Duehenne--the Eandou/v-|)e|emic tv pi. ( b ) ’I lm-e hi ■- in vvlneli 
the face is not involved. 

I. Dystrophin imi'i i<lnrt\ mui nifniiliim. 

1 . Il v perl lupine form 

(il) \\ nil pseudo liv pel 1 lupin 

(ll) With leal ItV pel ItnpIlV. 

2 . Atropine lorm 

(«) With piimaiv iiivolvemeuf of the face (infantile form of 
I tin holme | 

(b) Without involvement of the fan 

II. Dystrophia imm alnii* wen jimmim wl iiiliillnruni ( Erb'- 

jnvenile form). 

Morbid Anatomy,— \i muling to Erb. tin d 1 -< a-<■ mn-i- 1 - m a ili.ue/e in 
the muscles themselves. \l lii-t tin- nni'ele tiln• - hvpi-itiophv and bemme 
round; the nuclei Ilieiea-e, and the musclc-liloi - mav homme li--u 1 • <I At 
tho same time there i- a slight imria-i' in tin- mum 1 live ti--ne Sooiut or 
later the mtisclmfibres begin to iitiophv. and 1 1 inn let Is mine gnallv in¬ 
creased. Vacuole'ainl (i"Ure-app' u and tin Him' linnllv Is mine mmpletelv 
atrophic, the connective tissue l» mining inurkotlv meiea-ed bat may Is; 
deposited in the connective ti-siie to ,-m h an extent a- to (aii-s; hypertrophic 
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lipomatosis—pseudo-hypertrophy. Tlie different stages of these changes may 
he found in a single muscle at the same time. f 

The nervous system has very generally been found to be without demon 
st ruble lesions, but in certain cases changes in the cells of the ventral hor' 
have been described. ’ ' 

Diagnosis,—The muscular dystrophies can usually be distinguished read?" 
from the oilier forms of muscular atrophy. ‘ ' 

(ii) In |he cerebral atrophy loss of power usually precedes the atrophy 
winch is either of a moiioplegic or hemiplegic type. 

(//) lwmu ]irogressive (central) muscular atrophy the distinctions art 
plainly marked. This form begins in the small muscles of (lie hand, a situn 
turn rarely, if ever, affected by the dystrophies, which involve first, those o 
the calves, the trunk, the face, or the shoulder-girdle. In the central atrophy 
the read ion of degeneral ion is present and fibrillary twitchings occur in boll 
the atrophied and lion-atrophied muscles. In many cases, in addition to tlx 
wasting in tli(‘ arms, there is a spastic condition in the legs and increase in th< 
reflexes. The central atrophies come on late in life; the dystrophies develop 
as a rule, early, bi the progressive muscular dystrophies heredity plays ai 
important mlr. which in the central form is rpiite subsidiary. In the ran 
cases of early infantile spinal muscular atrophy occurring in families tin 
svmploins are so characteristic of a central disease that the diagnosis present: 
no difficultv. 

(i) In the neurilie muscular atrophies, whether due to lead or to trauma 
the general characters and the mode of onset arc distinctive. In the case- 
of multiple neuritis seen for the lirst time at a period when the wastin' 
is marked there is often difficulty, but the absence of family history and tin 
distribution are important features. Moreover, the paralysis is out of proper 
turn to the atiophy. Sensory symptoms may be present, and in the cases n 
which the legs are cluellv involved there is usually the slepimge gait so chai 
acteiistic of peripheral neuritis. 

(</) Progressive neural muscular atrophy. Here heredity is also a facto: 
and the disease 11-11.1!Iv begins m early life, but the distribution of utropliv 
and paralysis, vvlmli in tills affection is at lirst conlined to the periphery o 
the extremities, helps to distinguish it from the dystrophies; while the oeem 
renee of sensory symptoms, fibrillary contractions, and the marked decrease 11 
the electrical excitability usually make the distinction clear. 

'Die outlook 111 the primary muscular dystrophies is bad. The wastin. 
progiesses uniformlv. uninfluenced by treatment. Krb holds that by eleetricit’ 
and massage the progress is occasionally arrested. The general health shout 
be carefully looked alter, modern! ■exercise allowed, frictions with oil apple 
to the mii'iles, and when the patient becomes bedfast, as is inevitable soonc 
or later, care should lie taken to p went contractures in awkward |Kisition-. 

The three forms of progressive muscular wasting—progressive (central I 
muscular atrophv. progressive neural muscular atrophv. and the musculai 
dystrophies—have been considered as distinct diseases, but certain recen 
writings make it probable that ti e distinction may not be so sharp as «■ 
believe. Pertain eases occur which seem not to belong to nnv one of tin 
forms 1 ml to stand between them. The changes in the muscles which wen 
thought to lie characteristic of the dystrophies have been found in the othei 
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pi The central form occurs as a family di-ease in infum r..)n< 1 ilu- nejnm- 
lem has bwn found diseased in the dr-implue-. 

"Ijie whole question is in a chaotic state, and it i' at pit sent l.eiter i. 

1 the old division'. K\en if it should tain out to he tine, a Siiumpcll 
jta, that all the forms de|iend ii|>on a eonueiut.il leiidem \ ol 1 1o motor 
; to degenerate, thev re|>rcscnt wcll-dcliiied thiniMl t \ jmu. wliuli 
Call, Ils a rule, lie •,'ioiipi'd wilhoui 1 1: ll n 11 11 \, while ■. > l l. ~ |... n< 1111 ul 
Bach there is a fairh well-detennined anuioiiiu.il hu-i- 


life SYKTMM niSMASHS or 'III K IITi:i; Mol'iii: MCMIAT 

% 

The i|iicstnm of an mu ompheuted |> 11111 ac\ dceeiii i ol i In 111 >|•< i 

.motor neurones has not hcen decided Cu-e- with a i1iuii.il jin hu> toil), 
gpondiiig to this lesion are not muoiimion and llier ni.r. |i , i !• a lone 
time Without eh.nice. t' II lol t liliulclr tile i.ee. win, li liar. ..me U, . 1111 1 .(i - \- 
have shown \aimus condition- In ouh two m ihn, lu |l . • 1 1 m .• lueii 
so lieailv lonliiied to the |0 I.umd.il li.nl lliat liar can h. i: • ■ I a an ii"ii- 

11H lit for the mdc|i> ..I tin.lit loll Tin no ol \|m'..w >i On ■ 1 1 

fold, and Sti uin|o*11 aie md ah-njutclr <oiiilu-ir> a- lln \ an imt .jinn |mi<* 
although lher L r " far to piorcth.il a dcccitciulioii in lln primedd ii.nl mar 
be llllt omplli ated. at ie.i't hu a Iona time ’lln am, in ir l„ ad im ilie 
grott]) of e.i'C' ll, si i lin’d hr I •< miIi.i i <11 and Minmi»ll mid, i 1 In nun. In ndi 

tnrv sjiU'llc '|iliial I >:■ I a I .-I-. in w hit li the evti n i \ , -r I, on, . . nf 

the p\ramulal liaet- i- loniliiiied with -light <l> •, in i,iimn m .Iu i n.ui ,d 
the cord. 


I. serst n I’ ri; ri r.-is m \m i i 


(Tallis il'il sii 1 1 \ nimhijih . I'liinaiii / ah nil ,s, , fose ) 


Definition. \ aiadll.ll In--. n| poUel with |u III 'll ill, mu ill ol the 

hodv, tlu* lowei imi nan 1 1 ms Inina fli-t and nm I ,i tl • * l • • I mi.,in|,.ini,d lo 

iilU'etllil'' atroplir -, n-oi r di~lin h.iin e, ol ollicj rmptom 'I lu |i.itholo"ii il 

analomr I- umlelei III I III d. Irtll a o s|enne deal m I a t loll ,,| tin |e.i. modal li.nt 
is assumed 

Symptoms.— The a 1 nei.il -rmptom- nl -pa-ill p.n.iph giu in adull an nir 
distinctive. The pull, lit < ompluin-ol feeling Imd ol -lilln, III lln b 1 and 
perhaps of pain- of a dull ,n Inna , lui.u ter m tlu 1 i.n • m in 11 o - • a I r ■ 'I lu n* 
lliav he no definite In— Ilf porni. I ren when tin -pa-in i olid 1 1 ion i noli 
established. In otlui in-lam ,- thcic i- ilelimie we.,1 m .. The 11 ■!in i 
felt most in the momma In •' well derclop, d 'a . the a.m i nm ' ih.ii 
ucteristic. The Ice- an mored slilllr and with le -.t.ilmn lie toe di.ij and 
catch against the gimiiid. and in mt'eme u-, when tin I>.i 1 1 ol tlu foot 
rest- upon the ground a di-timt iloiiu- dere|,,p 'lln he me kepi , lo c 
together, the knee- tom li. and III i * 11 si I ll ia-e- the addm lol -pa 111 In.lt i .01 e 
eros-le^gcd jirogn—-nm tin ev.imiiulion. lie* ha mar ai to i upp'.ii t*.| 
erahlv supple, perliap- lle\cd and I 'tended read li. I ll ol III I ' a < t lie 11 a id it V 
i- marked. paiticularU when tin limbs are f»■ t. n<I<< 1 I lu pa m ol the 
adductor- id’ the thigh mar In -o .•rlmiue that lie h g m,- ■ paialid with 
the greale-t dillieullr In ia-<- ol tin- extreme ngidilr lIn patient ii-u.illy 
lose-the porter of walking. The nutrition p- well maiiil.imed the iriu-i|e- may 
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he hypertrophied. The reflexes are greatly increased. The slightest ttradi 
upon the patellar tendon produces an active knee-jerk. Tba-Metas-^eaw 
and the ankle clonus are easily obtained. In some instances* the skates' 
touch may throw the legs into violent clonic spasm, the condition i 0 /i' 
Brown-Sequard gave the name of spinal..epilepsy. The superficial & 
are also increased. The arms may be unaffected for years, brrt or®hj Ljjt 
they become weak and stiff, at the same time as the legs. This wi£S® \ 
in a colored bov who was in .my wards for several years. He presented { 
degree of general spastic rigidity that I have never seen equalled. The diseasr 
had begun after puberty, developed gradually, and remained quite stationer 
for more than a year before he left the wards. There were no other symptoms 

The course of the disease is progressively downward. Years may elapsi 
before the patient is bedridden. Involvement of the sphincters, as a rule 
is late; occasionally, however, it is early. The sensory symptoms rarely pro 
gross, and the patients may retain their general nutrition and enjoy excellen 
health. Ocular symptoms are rare. 

Diagnosis.—The diagnosis, so far as the clinical picture is concerned, i 
readily made, but it is often very difficult to determine accurately the natur 
of the underlying pathological condition. A history of syphilis is present ii 
many of the cases. Cases which have run a fairly typical clinical course upoi 
coming to autopsy have been found to have been due to very different eondi 
lions—transverse myelitis, multiple sclerosis, cerebral tumor, etc. Genera 
paralysis of the insane may begin with symptoms of spastic paraplegia, an 
Westplinl believed that it was only in relation to this disease that a primar 
sclerosis of the pyramidal tracts ever occurred. In any case the diagriosi 
of primary systemic degeneration of the pyramidal tract is, to say the leas' 
doubtful. 

8. Spastic Vvrai.isis ok Infants—Spastic Difi.kuia—Birth I’awiks 

( I’ara/ilnjia cercbralis spastica (Heine); Lillie’s Disease). 

Tn this condition there is a paralysis with spasm of all evlreniitics. datin 
from or shortly succeeding birth, more rarely following the fevers or a 
attack of convulsions. The. legs arc usually more involved than the arm 
there is no wasting, no disturbance of sensation. The reflexes arc increase* 
The mental condition is usually much disturbed. The patients are ofh 
imbeciles or idiots, helpless in mind and body. Ataxic and athetoid mov 
ments of the most exaggerated kind may occur. 

While only a limited number of cases of infantile hemiplegia arc cm 
genital, on the other hand, in spastic diplegia and paraplegia a large pi 
portion of the cases results from injury at birth. The arms may be so slight 
affected as to make it difficult to determine whether it is a ease of diplegia * 
paraplegia. The disease usually dates from birth, and a majority of the cln 
dron are born in iirst labors or are forceps cases, and are at birth asphvxi.it* 
blue babies. Boss suggests that ill feet presentations there may be lacerate 
or tearing of the ecrebro-spinal membranes. Premature birth is also given 
a cause. 

Morbid Anatomy .— 1 The birth palsies which ultimately induce the spa-t 
diplegias or paraplegias are most frequently the result of meningeal liarnir 
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fee* »The importance of this 1 111<>n ha- het n -h<>\tu l>\ ilie indie- 
poann and Sarah . 1 . McNutt. The bholiie: m.i\ t f 1111«* 1 1mii fhi’ \t■ 111- 
M i» one ease- which I ,-aw vviili IIii»i,' Imm the IumciIii lin.il muii- Th, 
BOnfaage has in many uw^ lnn-ii tlncRc-i o\ei the inutoi aie.i-. ami m then 
It the ilftellijjeilee inav -Hirer hut Iillie ; vv ith a mme e\ten-i\e ha mm i liaye 
tcialfv wl)gn it iiuplnute.s the ftonlal Inin—. auv guide ul pincnha inav 
jCfifltfjoni*d. It MH'iil- |iinliuhle tli.lt the -ileio-i- IhiiihI in (lie-e ia~i- linn 
altjffrom compression in the hlood-clo|. [u oilier ill-lain e- lln i mill il mu 
By he due to a fiel.ll nienmyo ein e|ihallli- In In auld|i-ie- mlluled in 
literature, in which the |i,ilieiit- died al aue- van me limn f v\«> in ihulv, 
the unatonin.il eoudltiou vva- eilliei a dilTii-e atiopliv. vvltnli via- inn -1 min- 
mon. or ]iorenee|ihalu-. I-Ta.in the fail I lint leilaui id the i.h- an- Imm 
prematurely, before the p.v lanudal Hint- an deve|n|m|. Il ha heen a nined 
hv .-nine that a nim-dcvelopnu id of llie-e Mail- i- the i.nie n| the ill ea-e 
f l hi- hvpotlie-i- ha- heen mad h\ Mane, \v lm liimt- (lie nann -pa-ln pain 
lo that ytoiip of iln inlanlde ea-i - in wlinli llien i- in, evnhine .if 
involvement of the hi am inti lie. Inal di-l in ham •-) n leg, \ , i, and il i- 
ill the.se eases llial lie helnm - lli, pviamidal li.nl lia- leniaimd mid, veloped 
Symptoms. \l lir-i iinllime ahumnml inav he nmni d ahmii ilie , lnl,| In 

some in-ihini•■- lln-ie have l„,n milv and lie,|mnl hhiiiiI hi . ilien al 
the age when the ■ liiId -hnnld In yin lo wall, n i iinlnid ihai lli, 
not u'isI readilv, and on ev.mmialn,n a -liirm-- ,,| 1 1 leg. and ami 
Even at tin* aye <>j two the 1 1 • ■ Id inav no| he ahh n, -il np and 
head is not well -uppm|ei| in tin nei k iim-i h - The iignlif. a 
more marked ill ill, ley-, ami then i- an addin lm -p.mn. 
tile feet, the fluid eilliei n-i- ,,n il- lm- and tin mnei 
with the knees • |,,-i together. ,,i ihe ley- inav l„ in, ,,l 
Upper limlis vai le- Il inav !„■ amli noln • aide m lh 
llinrked Us III the ley-. \\ Ill'll t III- -pa-tie I olid limn all, 1 1 
tilt 1 legs, vvu -peal, ol 1 lie mndilmif a- diphgia win 11 tin l,g. ah,in .ne in¬ 
volved, a- Jillrajileya I he|. Ml- In he lm -nil', n III |ea-nli Ini mil id' ling 

them separatelv. I mi-lanl iin-jiilur inovemcnl- ,,l the ami- me not hi.. 

Illoii. Tin: (told ha- jrieal dilln u 11 v in gin-piti" an nh|ei I '| lie ■- |,a -in and 
VVeaklie-s hi.IV he nmie i V nielli nil one -nle than I In ntlni Tin menial mi||- 
dllioil is. 11 s a mle. d, I, I live .Hid I nn v li I-i VI -ei/nn - an- i nnmioii 

Assoeiated vvilh l lie pa-ln paialv-i- an Ivm allnd mndiliun- ol i ,,n id 
erable interest, t liaiai lei vi d hv -pa-m and di-nnlend iiinvemenl - \ , inld 

with spastic diplegia inav pn-■ ni m an unn-n.d deyiee, iiiegul.ir nmv, mi-lit - 
of the muscles. In 111101111,1111:' In gi.i pan oh )• • 1 I In* Imy, 1 M ,, n |„. ilnoun 
out in a stiir, spa-nindn 111.■ *_r 11 1 .1 r in.inner. ,,r llien inav he 1 nn lanl iingul.ii 
movements of the slmidd, 1 -. >11111- and hand-, vv 11 h - 1 1 • > 1 1 1 mi non 1 1 oat mu n I the 
head. Cases of (hi- dc-iiiplmn have heen ill -1 I. I ,* d a- i/n,/,'/ v^ip, /,, n and 
the v may he dill'll nil lo -ep.n.ile fimn nmlliph -1 I * ■ n, -1 - and limn h i udluill' 
aiujvia. 

A still more reinaikahle mndii'oii 1- that ol lihihnU u//n/o,f-. m whnli 
there is a eonihinalimi ni -pa-m cane 01 le— mailed wilh the mo 1 evlraor- 

dinarv bizarre movuneilt-ol tin mu-ele. Til .million, a- a mle dale- III,III 

infancy. The patient inav not In aide to wall. The head 1- turned from side 
to side; there are continual irregular movement- of the fao mu-elcs, mid 


11 ml. aie 
1 hnmd. 

• dl, 11 the 
a ml, 1, 
\\ In 11 uppm I, d on 
-111 1 .11 •' ol Iln I'eel^ 
Iln -I I If I n - of 11 le 
11 n 1 11 ■ inav U a- 
I In al 111- a - well a, 
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the mouth is drawn and greatly distorted. T.hc .extremities are morci 
rigid', particularly in extension. On the slightest attempt to move, often 
taueously, there an; extraordinary movements of the arms and*leg8,_ 
larly of the arms, somewhat like athetosis, thoogh much more exegpHft^ 
'J’he patients are often unable to help themselves on account of these 
ments. The reflexes are increased. The mental condition is variable. Im¬ 
patient may be idiotic, but in 3 of the 6 cases which 1 have seen the patient* 
were intelligent. Massalongo, who has carefully studied this condition, de¬ 
scribes 3 eases in one family. I have collected 53 cases from the literature, 
33 of which occurred in males and 20 in females. 

Treatment. —Little can be done for these children when the symptoms are 
extreme. In the milder cases patient training may do much to better the 
mental state when feoble-mindedncss accompanies the motor palsies. Exercises 
and massage should be given for the spastic muscles, and in many instances 
tenotomies and tendon transplantations may be helpful in improving the 
usefulness particularly of the lower extremities. On the view that, most of 
these eases date hack to an intracranial lumnorrhage during parturition, it is 
reasonable to suppose that an immediate operation with the removal of the 
cortical clot—for the etfusion of blood is usually on the surface of the hemi¬ 
sphere-might ward oir the disastrous consequences of compression on the 
infant's brain. Four of these cases, with asphyxia and convulsions after 
difficult labors, have been operated upon soon after birth by (lushing, and cor¬ 
tical clots have been removed. In two eases there has seemingly been a com¬ 
plete restoration to health ami an avoidance of the usual spastic sequels. 

3. Hereditary' Spastic Paraplegia 

(Hereditary Spastic Spinal Paralysis; Family form of Spastic Spinal 

l'arutysis). 

It is a family affection and only occasionally are the ascendants affected 
There are several forms: 

1. The pure spastic paraplegia—Striimpell’s type—in which two or men 
members of a family arc attacked. Trunk, anus, and brain are not alfccted 

2. Mixed forms: («) with features of multiple sclerosis as described b 
Cestan and (iiiillam; (b) amyotrophic lateral sclerosis type, with the adde 
feature of atrophy: (r) forms resembling Friedreich’s ataxia and the hero I 
it ary cerebellar ataxia; (tl) forms resembling cerebral diplegia. 

In a majority of the eases the disease liegins in children between the seven! 
and the fifteenth years. It may not develop until the twentieth year. T« 
three, or four members of a family are affected. Beginning in the legs vii 
characteristic spastic gait and all the features of an ordinary spinal parah-i 
the disease may extend and a I feet the arms, or there are added the symplm 
of multiple sclerosis or of one of the other above-named affections. Bins a 
more often affected than girls, 88 to 51, in the cases collected by Delearde ai 
Minet (1!)08). 

Tlie pathology of the disease is still under discussion. 

Amaurotic Family Idiocy ( Sailis ’ Disease). —A remarkable form of 
fantile paralysis has been described by Sachs, Peterson, and Hirsch. The d 
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Kjigte c which inxolxe* I lie entire gray imittoi .if the. cnii.il muxoits .-v-ien 
|MMjlitnploms an summari/ed hv Sax'lts aie: I. IVychie di*tmlume** iIiii 
feggj^in early life (lir.*t or second yeari an.l progress lo total nliocv 
Engl and ultimately complete purely >n ol i lie »-\iremitic*. xxlmh may lx 
Slier flaccid or spa-tic Incrcu-cd, decrca*ctl. <u uoimal leiiilnii i.'Ilexes 
'/ Partial, folloxx'nl by total blimlnc*- (inaiiilnr t lisuitr*--. xxiili *iil.-c.pien 
(xophy of the optic uerxc). .*>. Mura*mii.* ami death, tisiiallx In'loiv the *ccom 
I *r- 6 . Distinct familial type. O>..i*ional *yuiploni* aie nx-t.iguni-. *lm 

emus, hyporneusis. or imp.nimeiit of healing. The pathological cliHiigc- 
■e primitixe ty|H* of the (cielual . oiivoluiioim. nuuuogxii.i. deaeiiei.ili\. 
langes in the large pyi.iinid.il <cll*. ah', me ol the i.iiigential lilac*. ami 
“crou-c of the fibre* ol the while mallei. The blood \e**ol* aie normal. 
There is also degeneration of the pi r.imid.il . ..Ininn* of (he i mil (If eases 
collected by Such*, IT oecuned m *i\ fauiilie*. all m .lew*. 

•I. Mini's Sxemi.me Si-ism. Puim.xsis. 

Erb has de'eiihed a -implom gmiip mid. i (lie (eim *\pliilitu- *pinal 
paralysis, to wlmh mmli alleiilion Ini.* been gix.n The pmal* upon ulmli 
he lays sire** me a sen giadiial oti*et with a d.x.'lopiiionl liiiullx ol the fe.i 
turcs of a spa*tic pare*i*: the I'U.I.ui ivllex.* aie giullx m. n.i ..I 1 .11 1 llit- 
niusctllnr rignliu i* *liglil in i ..mpai 1*011 with tin i x.iegeiali .1 deep lell.ue* 
There Is rarely nineli pam. and the *en*ory dt.-lmham<•* me liixial lint then- 
may lie pura''the*ia and the midle ,*eii*alton. Tim Maddm and teilmn aie 
usually inxoixed. and llmie i- -e\ual l.iilme m impoteme \ml hi tlx. mi 
provenicnt i* mil Hiliv.p|enl. \ majoiilx ol in-lan. .•* ol pa*lu paialx-i* of 
nil tilts Tint the le-ull of *low i oil i p I e** lol I of ||.e coni ate a-oeialed with 

syphilis and helonc to tin* gn.iip 

Erb thought the |.-ion to he a -peeial fill III III luiL-xcrse lliyellll*. bill pel 
haps it should he i la**e.| with the *i*tem di*ea-e- under the name toxie -pa-tie 
spinal paralysi*. 


">. Smisnxux Sexsitc l‘xuxix*is. 


Following any le-ion ol lhepxi.iimd.il li.nl we max linxe *pa*lie pm.ily-i.-; 

thus, in a tran*xer*e le-mn of ..id. whether tin n -nil of -low lompie ion 

(as in caries), eltrome inxelili*. tin pie*-me ..f tmnoi, elironn inemiigo uue 
litis, or multiple *ileio-i-. ilegi m i.itnm take- pla.e in the pxi'amnhil tiael-. 

below tlu; point of di-ea-e The |.g- -oon I.. ,-lilf and iignl. and I In- 

reflexes increase. Ihi-tian ha- -In.wn that hi nmipie—ion jiaiaplegia if tin- 
t ransxerse lesion i.* complete, tin- Imili* max In- lla.. id, w it limit mi n-a-e in the 
refluxes — parn/jlii/ir /1‘i.ijm ol the I lem li. I lie ■ >.million ol the patmul 
in thc*c seeondnrx fmm- xaiie- n.t.i mmli In (hi.iine mx.-hli* oi m noil 
♦ ipic sclerosis lie max he able to walk about, hut with u eliai.n ten*tie pa-lu- 
gait. In the emnpre—ion mx.lm-. in fnntme. m in emu-, then- may In- 
complete Ins* of poxxei with rignlit. 

it may be dillicult or oxen unpo— ible to di-tmgm-li the-e i.i-e* from those 
of primary spastic jiara 1 y.- 1 * Ifeliam-e i* to be plaicd upon the associated 
symptoms; when the*e are ah*ent no definite diagno*is us to (lie can*e of the- 


spastic paralysis can be gixeu. 


6#' 
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6. Hysterical Spastic Paraplegia. 

There is no spinal-cord disease which may be so accurately mimicKea w 
spastic paraplegia. Jn the hysterical form there is wasting, the sensory , s y mp-' 
toms are not marked, the loss of power is not complete, and thcrC'ia.^ot that , 
extensor spasm so characteristic of organic disease. The reflexes are, as a 
rule, increased. The knee-jerk is present, and there may be a well-developed 
ankle clonus, (lowers calls attention to the fact that it is usually a spurious 
clonus, “due to a half-voluntary contraction in the calf muscles.” A true 
clonus does occur, however, and there may be the greatest difliculty in deter¬ 
mining whether or not the case is one of hysterical paraplegia. The hysterical 
contracture will be considered later. 

C. SYSTEM DISEASES OF THE LOWER MOTOR SEGMENT. 

1. Chronic Anterior Polio-myelitis 
(Progressive Muscular Atrophy — Aran-Duchenne). 

This disease has been considered as one of the types making up the pro¬ 
gressive (central) muscular atrophies. In certain rare cases the process is 
confined to the lower motor segment. They, however, differ so little clinically 
from many of the cases in which .the pyramidal tracts are involved that, it 
seems better to make no sharp distinction between them. The same may be 
said of chronic Imlhar paralysis. 

2. Ophthalmoplegia. 

« 

This disease is at times due to a chronic degeneration of the nuclei of the 
motor nerves of the eyeballs, and so is a system disease of the lower motor seg¬ 
ment. It, is treated of in connection with the other ocular palsies for the sake 
of simplicity and because afl ophthalmoplegias are not due to nuclear disease. 

3. Acote Anterior Polio-myelitis 
(Epidemic and Sporadic). 

Definition.—An acute infection of unknown origin occurring at times in 
epidemic form, more usually as sporadic cases, characterized anatomically in 
the former by wide-spread lesions in the spinal cord and brain, in the latter - 
by an acute myelitis of the anterior horns. 

Etiology. —Small epidemics have been described from time to time, par¬ 
ticularly in Norway and in the United States. In 1905-G there were in the 
former country many outbreaks —1,053 cases in all, with 1-15 deaths. In 
1907-8 a serious epidemic occurred in New York City. About 2,000 cases 
occurred, witli 0 to 7 per cent mortality. Harbitz and Schiel in their mono¬ 
graph describe very fully the Norwegian outbreaks, which have been chiefly 
in country districts, though there have been numerous cases in Christiania: 
some years ago Med in reported two outbreaks in and about Stockholm. Until 
the New York experience just mentioned the United States epidemics have 
been in country districts. The autumn months have been the periods of the 
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■trawtflgt-number of cases. A special feature of this form is the large nun 
'^adults. The.sporadic form is a widely distributed disease of children fi 
tile second to the fourth year. It rarely proves fatal. For 11)05 no eases 
reported in the Registrar General’s returns for Knglaml and Wales. Si 
far’s observations sliow that the incidence of the disease is greatest in 
rammer. The cause is unknown. It has been atliibuled to colij. overexert* 
tnd to falls. From the days of Mephibosheth infantile paralysis ha- ll 
attributed to the carelessness of nurses in letting the children fall In you 
adults overexertion may have an influence. 1 saw one ease which follow 
unusual effort in a football match. In the recent epidemics the baelenolo, 
of the disease has been studied, but without delimte results. 

Morbid Anatomy. —Tn the epidemic form wide-spread changes are m 
with. Harbitz and Schiel report on t!) cases. There was nothin;; in II 
throat or nose. In the spinal cord the gray miller was ehiellv alfeeied. ll 
anterior horns ratvre severely and in close relation with the hl<x>d-vc—cl 
The ganglion cells were greatly degenerated. 'I’liere were changes in (lie pi 
mater with lymphocytic inlillraiion. Above the cord tins slight inlillralio 
)f the pia could also be traced even to the hemispheres. In llie mnlulla am 
ions many of the nuclei were involved in a liieniorrliagic mllauimalioii. am 
nfiltiatioiis and dcgcncralions were found in the giny mailer of the liemi 
pheres. In the severe eases the anatomieal picluie is that of a dilTust 
leningo-myelilis and eneejilmlitis. In the milder vases, too, the change- fount 
rare very wide-spread. The morbid anatomy of the sporadic form has been 
arcfully studied. In In’s Goulslonian lectures, mill, Uuzznrd gives m full 
(.■tail ihc lesions which are those of an acute Incmorrhagic poliomvelili'. In 
ises ift which the examination is not made for some months or years the 
langes are very characteristic. Tim ventral, eoi mi in (be alTcctcd region is 
greatly atrophied and the large motor cells are eitlier entirely absent or only 
a few remain. The affected half of the cord may be considerably smaller than 
the other. The vcntro-lateral column may show slight sclerotic changes, eluelly 
in the pyramidal tract. The corresponding ventral nerve roots are alioplncd, 
and the muscles are wasted and gradually undergo a fully and sclerotic change. 

Symptoma.-rTlie epidemic form presents special features. I have already 
mentioned that young adults arc frequently attacked. There are remarkable 
abortive forms—eases with transient fever, headaches, vomiting, twitching- of 
the limbs, hut without subsequent paralysis. Iiiilhar cases have occurred in 
which the localization was in the medulla with a rapid course of from two 
to eight days. And, lastly, there are a few cases with the symptoms of an 
acute meningo-eneephal if is, coma, convulsions, rigidity, without local paralysis 
These features were noted by many observers in the New York epidemic. 

P In a majority of the cases of the sporadic form, after -light mdi.-po-i- 
tion and feverishness, the child is noticed to have lost the u-u of one limb. 
Convulsions at the outset are rare, not eon-tant as in the acute cerebral 
palsies of children. Fever is usually present, the temperature ri-mg to 101°, 
sometimes to 103°. Pain is often complained of in the early stages. This may 
he localized in the back or between the shoulders; any pressure on the paralyzed 
limbs may he painful, causing the patient to erv mil when lie is moved in bed. 
The paraly sis is abrupt in its onset and. as a rule, is not progn-sive, hot reaches 
its maximum in a very short time, even within twenty-four hours. It is rarely 



916 


DISEASES OF THE NERVOUS SYSTEM. 


generalized. The suddenness of onset is remarkable and suggests a primary 
affection of the blood-vessels, a view which the haemorrhagic character of the 
early lesion supports. The distribution of the paralysis is very variable. Its 
irregularity and lack of symmetry is quite characteristic of the disease. One 
or both arms may be affected, one arm and one leg, or both legs; •or it may 
be a crossed paralysis, the right leg and the left arm. In the upper extremi¬ 
ties the paralysis is rarely complete and groups of muscles may be affected. 
As ltcmak lias pointed out, there is an upper-arm and a lower-arm type of 
palsy. The deltoid, the biceps, brachialis anticus, the supinator longus may 
be affected in the former, and in the latter the extensors or flexors ofrthc fingers 
and wrists. This distribution is due to the fact that muscles acting function¬ 
ally together are represented near each other in the spinal cord. 

In the legs the tibialis anticus and extensor groups of muscles are more 
affected than the hamstrings and glutei. The muscles of the face arc very 
rarely, the sphincters hardly ever involved. While the rule is for the paralysis 
to be abrupt and sudden, (here are cases in which it comes on slowly and takes 
from three to five days for its development. At first the affected limb looks 
natural, and as children between two and three are usually fat, very little 
change may lie noticed for some tune; but the atrophy proceeds rapidly, and 
the limb becomes flaccid and feels soft and flabby. Usually as early as the 
end of the first week the reaction of degeneration is present. The nerves are 
found to have lost tlieir irritability. The muscles do not react to the induced 
current, but to the constant current they respond by a sluggish contraction, 
usually to a weaker current than is normal. The paralysis remains stationary 
for a time* and then there is gradual improvement. Complete recovery is rare, 
and, when the anatomical condition is considered, is scarcely to be expected. 
r I he large motor cells of the cornua, when thoroughly disintegrated, can not be 
restored. In too many cases the improvement is only slight, and permanent 
paralysis remains in certain groups. Sensation is unaffected; the skin reflexes 
are absent, and the deep reflexes in the affected muscles are usually lost. 

When the paralysis persists the wasting is exticine, the growth of the bones 
of the affected limb is arrested, or at any rule retarded, and the joints may be 
very relaxed; as, for instance, when the deltoid is affected, the bead of the 
humerus is no longer kept in contact, with the glenoid cavity. In the later 
stages very serious deformities may be produced by the shortening of the 
unopposed intact muscles. 

Diagnosis. —The condition is only too evident in the majority of cases. 
There is a'flaccid.'flabby paralysis of one or more limbs which has sot in 
abruptly. The rapid wasting, the lax stale of the muscles, (lie electrical reac¬ 
tions, and the absence of reflexes distinguish it from the cerebral palsies. In 
multiple neuritis, a rare disease in childhood, the paralysis is bilaterally sym¬ 
metrical,yaffects the muscles at the periphery of the limbs, and is combined 
with sensory svmp(oms.C_ The pseudo-paresis of rickets is a condition to be 
carefully distinguished. In this the loss of power is in (be legs.yrapid atrophy 
is not present, and certain movements are possible but painful. ‘ The genera' 
hyperswthesia of the skin, the characteristic changes in I lie bones, and tbe.flif 
fuse sweats aje present. Disease of the hip or knee may produce a pseudo 
paralysis which with care can be readily distinguished. Limp chorea may alsi 
bo confused with it. 
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Prognosis. — I’hc outlook ill any case for complete recoverv is bad, Tli 
natural course of flie disease must be borne in mind; (lie sudden ousel, tit 
tapid but not progressive loss ol power, a stationary period, (lien limited ini 
provement in certain muscle groups, and dually in main mss eniiliaoliirc 
and deformities. There is no oilier disease in which the physician is so ( ,flci 
subject to unjust criticism, and I In* friends should lie t old al the onlsct Ilia 
in the severe and e\lcn*ivc paralysis comjilclc recovery should nol hcy^iccied 
The best to be hoped for is a gradual rcslor.ition id' power in lerlaili miiseli 
groups. In estimating the probable grade of permanent paralysis, the elyclrica 
examination is of great \alue. 

Treatment.- —-The Irealmenl <d‘ aciile infantile paralysis lias a bright am 
a dark side. Ill a ease of anv e\lenl eoniplele recoveiy can not lie e\pee|ed 
Oil the other hand, il is remarkable how mueli impioveiiienl nun linalh laki 
place in a limb which is al liM complHcli II JKVItl < 111(1 lu'ljlIt'Ns The follow- 

treatment may 1m* pursued: Ji seen in the felu'ile sl.iiic. ;i hn^k la\ali\c 
and a fever mixture may he given. The child should lie in iied^ind (lie all'cclcd 
limb or limbs wrapped m col Ion. As in the great majoim of eases the 
damage is alreadv done when (lie pliysnnin is called and ihc disease makes 
no further progress, Ihc applualion ol hlislcis and oilier 1’oinis of cminler- 
irritation to Ihc hack is irratmiial and only cruel In Ihc child. 

The general nutrition should he carel'iilU uiamlamed hy feeding the 
child well, and Inking it out of doors even d.n. As soon as the child ran 
bear friction the all'cclcd part should he carefully giddied; al li i-I once a dnv. 
subsequently morning and evening. Any inlelligeiil molher <an he laugh) sv»- 
tematieully to rub. knead, and pinch (lie mii-clcs. u-ing either llie hare hand 
or, better still, sweet oil or cod-liver oil. This is worth all Ihc ollici inc.i-mg's 
advised in the disease, and should he svsteniulicullv prailNed for monllis. or 
even, if necessary, a year or more. Klectneily hie a mueli moie limited ice. 
and can not lie compared with massage in m,mil.lining the nnlritioii of the 
muscles: The faradic current should he applied to (hose muscles which 
respond. The essence of Ihe trcalincnt is in maiiiiaiiiing Ihc niilnliou of the 
muscles, so thill in Ihe gradual improvement wlinli lakes place in pails, at 
least, of the affected segments of the cord the motor impulses mnv have to 
deal with well-nourished, not afiophicd muscle liloes, 

/Of medicines, in Ihc eailv stage ergot and helladomia have been warmly 
recommended, hut it is iinlikclv that I hey have the slightest iiilluenee, haler 
in the disease strychnia may he Used with advantage in one or two minim 
doses of the liquor slnclmum', which, if it has no other effect, i' a useful Ionic. 

The most distressing eases are those which come under the notice of the 
physician six, eight, or twelve months afler the onset of the paralysis, when 
one leg or one arm or both leg- are flaccid and have little or no motion. Can 
nothing lie done? A earelul electrical test should he made to usccrluiu winch 
muscles respond. This mav nol he apparent at til-I, and several applications 
may he necessary before any contractility is noticed. With a few lessons an 
intelligent molher can he taught to use Ihe electricity ns well as lo apply Ihe 
massage. If in a case in which the paralysis lms lasted for six or eight months 
no observable improvement takes place in the next six months with thorough 
and systematic treatment, little or no hope can be entertained of further 
change. 
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In ihe-luter -stage care should be taken to prevent the deformities resulting 
from the contractions. Great benefit often results from a carefully applied^ 
apparatus. Surgical measures, particularly the transplantation of tendons 
from intact to paralyzed groups of muscles in order to restore the motor Bal¬ 
ance of the extremity, have proven of distinct advantage in many cases. A 
large number .of these operations have been done in the past few years. Very 
ingenious and complicated procedures are often carried out, and the partid 
transference of function from a flexor to a paralyzed extensor, or from a pro¬ 
nator to a paralyzed supinator muscle, or vice versa, may be satisfactorily 
accomplished. It is possible that nerve anastomoses in favorable cases may’ 
come to supplant these tendon transplantations. 

4. Acute and Subacute Polio-myelitis in Adults. 

An acute polio-myelitis in adults, the exact counterpart of the disease in 
children, is recognized. A majority, however, of the cases described under this 
heading have been multiple neuritis; but the suddenness of onset, the rapid 
wasting, and the marked reaction of degeneration are thought by some to bo 
distinguishing features. Multiple neuritis may, however, set in with rapidity; 
there may be great wasting and the reaction of degeneration is sometimes 
present. The time element alone may determine the true nature. Recovery 
in a case of extensive multiple paralysis from polio-myelitis will certainly be 
with loss of power in certain groups of muscles; whereas, in multiple neuritis 
the recovery, while slow, may be perfect. 

The subacute form, the paralgsie generale spiruile antericure subaigue of 
Bunhenne. is in all probability a peripheral palsy. The paralysis usually begins 
iu the legs with atrophy of the muscles, then the arms are involved, but not 
the face. Sensation, as a rule, is not involved. 

5. Acute Ascending (Landry’s) Paralysis. 

Definition.—An ascending flaccid paralysis, beginning in the legs, rapidly 
extending to the trunk and arms, and finally involving the muscles of respira¬ 
tion. Sensation and electrical reactions are normal, and there is retention of 
sphincter control. 

Etiology and Pathology. —This disease occurs most commonly in males 
between tin; twentieth and tliirtieth years. It has sometimes followed the 
^specific fevers. Many of the common pathogenic organisms may, especially 
in patients debilitated by disease, give rise to symptoms of acute ascending 
paralysis and can produce changes in the cord and nerves resembling those 
found in Landry’s paralysis. Thus the typhoid bacillus may produce clinically 
an acute ascending paralysis. The most recent careful studies have not solved 
the problem of this remarkable disease. There are two views: First, that it. is 
a peripheral neuritis (boss, Neuwerk, Barth, and many others). Spilier 
in a rapidly fatal case found destructive changes in the peripheral nerves 
and corresponding alterations in the cell bodies of the ventral horns. He sug¬ 
gests that the toxic agent acts on the lower motor neurones as a whole, and 
that, possibly the reason why no lesions were found in some of the cases is 
that the more delicate histological methods were not used. Buzzard has iso¬ 
lated in pure culture in one case a micrococcus (M. thecal is), and found 



SYSTEM DISEASES. 


91 


fee organism in largo numbers in the tissues outside the spinal dura. Sec 
jply, that it is a functional disorder without a recognizable analo’uica 
asis. Becent negative autopsies support this view. While waiting for addi 
tonal light, we inay regard the disease ns an acute poisoning of (lie lowei 
lotor neuronos. 

. Symptoms. —(Weakness of the legs, gradually progressing, often with toler¬ 
able rapidity, is the first symptom. In some eases within a leu hours the 
paralysis of the legs becomes complete. The muscles of the trunk are next 
affected, and within a few days, or even less in more acute cases, (lie arms 
are also involved. The neck muscles are next attacked, and finally the muscles 
of respiration, deglutition, and articulation. ^The rellcxcs are lost. Imt I ho 
^muscles neither waste nor show electrical changes. .The sensory symptoms are 
variable; in some eases tingling, numbness, and hypora'lhc-aa have lieeii 
present. In the more characteristic cases sensation is intact ami the sphincters 
arc uninvolved. Enlargement of the spleen, which occurred in the only two 
cases in niy wards, has been noticed in several other cases. The course of the 
disease ia variable. It may prou> fatal in less than two da vs, Ollier eases 
persist for a week or for two weeks. Til a large proportion o! the ea-es the 
disease is fatal. One patient was kept alive for It days In arlflieial respira¬ 
tion (C. L. (li-eene). 

Diagposis.—The, diagnosis is difficult, particularly from ccrtaiu forms of 
multiple neuritis, and if wo include in Landry's paralysis the cases in which 
sensation is involved, distinction between the two affect ions is impossible. Wo 
apparently have to recognize the existence of a rapidly advancing motor par¬ 
alysis without involvement of the sphincters, without wasting or’electrical 
changes in the muscles, without trophic lesions, and without fever—features 
sufficient to distinguish it from cither the acute central myelitis or the polio¬ 
myelitis anterior. It is doubtful, however, whether these characters always 
suffice to enable us to differentiate the eases of multiple neuritis. 

TV. COMBINED SYSTEM DISEASES. 

When the disease is not confined within the limits of either the afferent 
or afferent systems, hut affects both, it is known as a combined xi/xlrm ihwaxe. 
Some authors contend that (lie diseases usually classed under (his head are 
not really system diseases, hut are diffuse processes. 'Plus is the view taken 
iy Leyden and (loldseheider, who limit the term system disease to locomotor 
itaxia and progressive muscular atrophy. 

In certain eases of locomotor ataxia which have run a fairly typical course 
here may be found nfler death, besides the anatomical picture corresponding 
o this disease, a moderate degeneration of the pyramidal tracks and of (he 
antral horns. In progressive muscular atrophy, oil the oilier hand, then; 
nay he degeneration in the dorsal columns. During life llie-e secondary m- 
olvoments of other systems, as they may he termed, riiav or may riot be 
accompanied by demonstrable symptoms, and when such do occur fboy make 
their appearance late in the disease. 

There is another group of eases in which from the very first the symptoms 
point to an involvement of both the afferent and efferent svstems, and it is 
to these that the term primary combined system disease is usually limited. 
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1. Ataxio Paraplegia. 

0 

This name is applied by Gowers to a disease characterized elinicall^ljfc* 
combination of ataxia and spastic paraplegia, and anatomically by inyolvegiffljt 
of the dorsal and lateral columns. 

The disease is most common in middle-aged males. Expssurato.nold and 
traumatism have been occasional antecedents. In striking contrast to ordi¬ 
nary tabes a history of syphilis is rarely to be obtained. 

The anatomical features are a sclerosis of the dorsal columns, which is 
not more marked in the l um bar region and not specially localized in the root 
zone of the cuneate fasciculi. The involvement of the lateral columns is 
diffuse, not always limited to the pyramidal tracts, and there may be an 
,annular sclerosis. Mario believes that in many cases the distribution of the 
sclerosis is due to the arterial supply and not to a true systemic degeneration, 
the vessels involved being branches of the dorsal spinal artery. 

The symptoms are well defined. The patient complains of a tired feeling 
in the legs, not often of actual pain. The sensory symptoms of true tabes are 
absent. ■, An unsteadiness in the gait gradually develops with progressive weak¬ 
ness. The reflexes are increased from the outset, and there may be well- 
developed ankle clonus, Rigidity of the legs slowly comes on, but it is rarely 
so marked as in the uncomplicated cases of lateral sclerosis. From the start 
incoordination is a well-characterized feature, and the difficulty of walking 
in the dark, or swaying when the eyes are closed may, as in true tabes, be 
the first symptom to attract attention. In walking the patient uses a stick, 
keeps the eyes fixed on the ground, the legs far apart, but the stamping gait, 
with elevation and sudden descent-of the feet, is not often seen. The inco¬ 
ordination may extend to the arms. Sensory symptoms are rare, but Gowers 
calls attention to a dull, aching pain in the sacral region. The sphincters usu¬ 
ally become involved. Eye symptoms are rare. Late in the disease mental 
symptoms may develop, similar to those of general paresis. 

In well-marked cases the diagnosis is easy. The combination of marked 
incoordination with retention of the reflexes and more or less spasm are char¬ 
acteristic features. The absence of ocular and sensory symptoms is an impor¬ 
tant point. 

2. Primahy Combined Sclerosis (Putnam). 

The studies of J. ,T. Putnam, Dana, Bastianelli, Kisien Bussell, Collier, 
and Batten have separated from ninong the lesions of the cord a fairly well 
defined disease, characterized anatomically by a diffuse degeneration, often in 
discrete patches. The dorsal and lateral columns are constantly involved, 
chiefly in the thoracic and cervical regions. The nerve roots and the gray 
matter show no changes. The lesions have the “ appearance of a non-systemic 
primary neurone degeneration, not dependent upon antecedent inflammation” 
(E. W. Taylor). 

Of Putnam’s 50 cases, 31 were women, all but 5 above thirty years old. 
A majority of the patients were of small stature and slender frame, and in 
many there bad been a general lack of vigor and a chronic pallor and debility; 
7 presented profound aniemia. There was no luetic history. The relation of 
this group to anaemia is interesting. Russell, Batten, and Collier make thwe 
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'groups: (1) cases of profound anumiia (and om> may add of cachexia), 
'H'hich daring life no symptoms were present, but hi which there wero'foiu 
oonrbined scleroses of the cord post mortem; (2) eases of progressive permeioi 
anffimia, in which spinal symptoms have occurred; (;S) eases of eliron 
sclerosis t»f the cord, in which there occurs, as a secondary feature, a sevei 
anfemia. 

The symptoms are both sensory and motor. The onset is usually wit 
numbness in the extremities, progressive loss of strength, and eniaeiatioi 
Paraplegia gradually develops, before which there have been, as a rule, spasti 
symptoms with exaggerated knee-jerk. The arms are affected less than lb 
legs. Mental symptoms suggestive of dementia paralytica may develop Iowan 
the close. 

3. IIereditaby Ataxia ( Friedreich’s Ataxia). 

In 1861 Friedreich reported 6 cases of a form of hereditary ataxia, am 
the affection lias usually gone by his name. Unfortunately, pimiiiiyui Inna, 
multiplex is also called Friedreich’s disease; so it is best, if his name is use< 
in connection with this affection, to term it Friedreich’s ataxia. It is a verj 
different disease in many respects from ordinary tabes. It. may or may not 
be hereditary. It is really a family disease, seveinl brothers and sisters being, 
is a rule, affected. The 113 cases analyzed by Unllith occurred in 11 unrelated 
families. In his series inheritance of the disease itself occurred in only 33 
lases. Various influences in the parents have been noted; alcoholism in only 
f cases. Syphilis has rarely been present. Of the 113 cases, 86 were males 
ind 57 females. The disease sets in early in life, and in (Inllith's series 15 
iceurred before the ago of two years, 3'J before the sixth year, 15 between 
he sixth and tenth, 20 between the eleventh and fifteenth, 18 between fhe 
ixteenth and twentieth, and 5 between the twentieth and twenty-fifth years. 

The- morbid anatomy shows an extensive sclerosis of the dorsal and lateral 
columns of the spinal cord. The periphery, and the cerebellar tracts are usu¬ 
ally involved. The observations of Dejcrine and Jxstullu are of special interest, 
since they seem to indicate that the change in this disease is a neurogliar 
(ectodermal) sclerosis, differing entirely from the ordinary spinal sclerosis. 
According to this view, Friedreich’s disease is a gliosis of the dorsal columns 
due to developmental errors; hut the question is still unsettled. 

Symptoms. —The ataxia differs somewhat from the ordinary form. The 
• incoordination begins in the legs, hut the gait is peculiar. It. is swaying, 
irregular, and more like that of a drunken man. There is not the characteristic 
stamping gait of the true tabes, llomberg’s symptom may or may not he 
present. The ataxia of the arms occurs early and is very marked; the move¬ 
ments are almost choreiform, irregular, and somewhat swaying. In making 
any voluntary movement the action is overdone, the prehension is elaw-like, 
and the fingers may he spread or overextended just, before grasping an object. 
The hand frequently moves about an object for a moment and then suddenly 
pounces upon it. There are irregular, swaying movements of the head and 
shoulders, some of which are choreiform. There is present in many cases what 
is known as static ataxia, that is to say, ataxia of quiet action. It occurs when 
the body is held erect or when a limb is extended—irregular, oscillating move¬ 
ments of the head and body or of the extended limb. 
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Sensory symptoms arc not usually present. The deep reflexes are lost early 
in the\lisease, and, next to the ataxia, this is the most constant and important 
symptom (Striimpell). The skin reflexes are usually normal, and the nnni|krv 
reflex to Unlit is practically never affected. 

Nystagmus is a characteristic symptom. Atrophy of the optic nerve rarely 
occurs. A striking feature is early deformity of the feet. There is talipes 
equinus. and the patient walks on the outer edge of the feet. The big toe iff 
flexed dorsally on the first phalanx. Scoliosis is very common. 

Trophic lesions arc rare. As the disease advances paralysis comes on and 
may ultimately he complete. Some of the patients never walk. 

Disturbance speech is common. It is usually slow and scanning; the 
expression is often (lull; the mental power is, as a rule, maintained, but late 
in the disease becomes impaired. 

Diagnosis. —The diagnosis of the disease is not difficult when sevqral mem¬ 
bers of a family are affected. The onset in childhood, the curious form of 
incoordination, the loss of knee-kicks, the early talipes equinus, the posi¬ 
tion of the great toe, the scoliosis, the nystagmus, and scanning speech make 
up an unmistakable picture. The disease is often confounded with chorea, 
with the ordinary form of which it has nothing in common. With hereditary 
chorea it has certain similarities, but usually this disease does not sot in until 
after the thirtieth year. 

The affection lasts for many years and is incurable. Care should be taken 
to prevent contractures. 

Cerebellar Type. 

There is a form of hereditary ataxia, described by Marie as cetebeRar 
Mre da-ataxia, which starts later in life, after the age of twenty, with-disa¬ 
bility in the legs, but the gait is less ataxic than “groggy.” '<Thc knee-jerks 
are retained, and a spastic condition of the legs ultimately develops. There 
'"is no scoliosis, nor docs club-foot develop. Sanger Brown’s cases, 25 in one 
family, and J. It. Neff’s, 13, appear to belong to this type. The cerebellum 
has been found atrophied in 2 cases. 

4. Pkooukssivk Intehstitut. HyrEiiTitoriiio Neuuitis ok Infant’s. 

Under this imposing title Dejerine and Sottas described a rare and inter¬ 
esting affection. It is a family disease, and begins in early life. The symp¬ 
toms are those typical of locomotor ataxia, to which is added progressive mus¬ 
cular atrophv, with involvement of the face and a hypertrophy and hardening 
of the peripheral nerves. As the name indicates, it is an interstitial hyper¬ 
trophic neuritis with secondary involvement of the dorsal columns of the cord. 
This disease has been associated with progressive neural muscular atrophy, but 
Dejerine has shown that it is quite distinct. 

5. Toxic Combined Sclehosis. 

Certain poisons_cause changes in the .lateral and dorsal columns of the 
cord that resemble those of the combined system diseases. They have been 
.demonstrated in pellagra and in ergotism, and have already been described. 
In pernicious amemia and many chronic wasting diseases these scleroses occur, 
and are believed to be due to the action of poisons produced within the system. 
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0. DIFFUSE DISEASES OF THE NERVOUS SYSTEM. 

I. AFFECTIONS OF THE MENINGES. 

Diseases of tjie Duka Mater (Parliyniviiinyilu). 

Pachymeningitis Externa.-/r(iEiiEiutxT,. —llmaum-hago often occurs os t 
i rgjjfilt nf frmhir c Inflammation of the external layer of the dura is raw 
^Caries.of the bone, ipllior extension from Uil'liilit-our disease or due to syphilis 
is the principal cause. In the syphilitic eases there may he a great thiekemii). 
of the inner table and a large collection of pus beta ecu the dura and 1 he bone 

Occasionally the pus is infiltrated between the two layers of the dura maloi 
or may extend through and cau-e a dura-arachnitis. 

The symptoms of external paclnmeningitis are indefinite. In the syph¬ 
ilitic eases there may he a small sinus communicating with the exterior. Com¬ 
pression symptoms may occur with or without paralysis. 

£ SW iAlr.—All acute form may occur-in syphilitic ailed ions of the hones, 
.ill tumors, anil-m nnoiin-ni. The symptoms are those of a compression of 
the cord. A chronic form is much more common, and is a constant accom¬ 
paniment of tuberculous canes of the spine. The internal surface of the dura 
may he smooth, while the external is rough and colored with caseous masses. 
The entire dura may lie surrounded, or the process may be confined to (lie 
ventral surface. 

Pachymeningitis Interna. —This occurs in tlm-e forms: (I) IVendo-mem- 
branous, (2) purulent, and (fl) luemorrliagie. The lir-4 two are unimportant. 
Pseudo-meinhianous inflammation of (tie lining membrane ol (he dura is iTot 
usually recognized, hut a most characteristic example of it came under my 
observation as a secondary process in pneumonia. Purulent pachymeningitis 
may follow an injury, hut is more commonly the result of extension from 
inflammation of the yds. it, is remarkable how rarely pus is found lid ween 
the dura and arachnoid membranes. 

H^MOKiuiaoic Paohymeniniiitis (Ihnmal.uiiM of the Dura Main). 

Cerebral Form. —This remarkable condition, first described by Virchow, 
is very, rare in general medical practice. During ten, years no instance of it 
came under my observation at the Montreal (ieneral Hospital. On the oilier 
hand, in the post-mortem room of the Philadelphia Hospital, which received 
material frond a large almshouse and asylum, the cases were not uncommon, 
and within three months I saw- four characteristic examples, three of which 
came from the medical wards. The frequency of the condition in asylum work 
may be gathered from the fact that in 1,1K5 post modems at the (Joxernment 
Hospital for the Insane, Washington, to June till. 1897, there were JD7 eases 
-with “a true neo-membrane of internal pachymeningitis’' (Itlaeklmrn). Of 
these eases, 45 were chronic dementia, 87 were general paresis, .’it) senile de¬ 
mentia, 28 chronic mania, 28 chronic melancholia. 22 chronic epileptic insan¬ 
ity, 6 acute mania, and 1 ease imbecility. Forty-two of the cases were in 
persons over seventy years of age. 

It has also been foundun profound antenna and other c discaaes at the blood 
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and of ..tbeJdood- vessels, and is said to have followed certain of th^aento 
fevers^ Herter has called attention to the not infrequent occurrence of the 
i, lesion in badly nourished, cachectic children. 

T hff g mrhid anatomy is interesting. Virchow’s view that the delicate vas¬ 
cular membrane precedes the hasmorrhage is undoubtedly correct. Practically 
we see one of .three conditions in these cases: (a) subdural vascular mem¬ 
branes, often of extreme delicacy, formed by the penetration of blood-vessels 
and granulation tissue into an inflammatory exudate (so-called “organiza¬ 
tion” of an inflammatory exudate); (b) simple subdural hemorrhage; (c) 
a combination of the two, vascular membrane and blood-clot. Certainly the 
vascular membrane may exist without a trace of haemorrhage—simply a 
fibrous sheet of varying thickness, permeated with large vessels, which may 
form beautiful arborescent tufts. On the other hand, there are instances in 
which the subdural haemorrhage is found alone, but it is possible that in 
some of these at least the haemorrhage may have destroyed all trace of the 
vascular membrane. In some cases a series of laminated clots are found, 
forming a layer from 3 to 5 mm. in thickness. Cysts may occur within this 
membrane. The source of the luemorrhage is probably the dural vessels. 
Huguemn and others hold that the bleeding comes from the vessels of the 
pia mater, but certainly in the eayly stage of the condition there is no evidence 
of this; on the other hand, the highly vascular subdural membrane may be 
seen covered with the thinuest possible sheeting of clot, which has evidently 
come from the dura. The subdural luemorrhage is usually associated with 
atrophy of the convolutions, and it is held that this is one reason why it is so 
common in the insane, especially in dementia paralytica and dementia senilis. 
We meet with the condition also in. phthisis and various cachectic conditions 
in’which the cerebral wasting is as common and almost as marked as in cases 
of insanity. Ivdnig found in J35 cases of hauuorrhagic pachymeningitis from 
the Berlin Pathological Institute that 23 per cent accompanied phthisis. 
Atrophy, however, may not be the only factor. 

The symptoms are indefinite, or there may be none at all, especially when 
the luemorrhages are small or have occurred very gradually, and the diagnosis 
can not lie made with certainty. 1 Headache has been a prominent symptom 
in some cases, and when the condition exists on one side there may;be hemi¬ 
plegia. The most helpful symptoms for diagnosis, indicating that the hasmor- 
rhage in an apoplectic attack is meningeal?arc (1) those referable to increased 
intracranial pressure (slowing and irregularity of the pulse, vomiting, coma, 
contracted pupils reacting to light slowly or not at all) and (2) paresis and 
paralysis, gradually increasing iqj^xtent, accompanied by symptoms which 
point to a cortical origin. Extensive bilateral disease may, however, exist 
without any symptoms whatever. 

Spinal Form.—The spinal pachymeningitis interna, described by Char¬ 
cot and Joffroy, involves chiefly the cervical region (P. cervical is hyper- 
trophica). The space between the cord and the dura is occupied by a firm, 
concentrically arranged, fibrinous growth, which is seen to have developed 
within, not outside of. the dura mater. Tt. is a condition anatomically 
identical with the hamiorrhagic pachymeningitis intSrna of the brain. The 
cord is usually compressed; the central canal may lie dilated—hydronivelus— 
and there arc secondary degenerations. The nerve roots are involved in the 
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growth and are damaged and compressed. The extent is xariahle. It may 
'limited to qpe segment, but more commonly invokes a considerable portion < 
the cervical enlargement. The disease is chrome, and in some eases prosen 
a characteristic group of symptoms. There are intense neuralgic pains in tl 
course of the nerves whose roots are invoked. They are elnellv in the arn 
and in the cervical region, and vary greatly in intensity. There nun he hv|H> 
lesthesia with numbness and tingling; atrophic changes nun develop, and I hoi 
may be areas of amosthesia. (iradually motor disturbances appear; the arn. 
become weak and the muscles atrophied, particularly in certain groups, as tli 
flexors of the hand. The extensors, on the other hand, remain intact, so tha 
the condition of claw-hand is gradually produced. The grade of the atroph 
depends much upon the extent id' involvement of (lie conical none roots, am 
in many cases the atrophy of the muscles of the shoulders and arms become 
extreme. The condition is one of conical paraplegia, with conlraelure.- 
flexion of the wrist, and typical main en yriffe. Usually before the arms nr 
greatly atrophied there are the symptoms of what tin* French writers tern 
the second stage—namely, involvement of the lower extremities and the grad 
ual production of a spastic paraplegia, which may develop several months aftci 
the onset of the disease, and is duo to secondary changes in the cord. 

The disease runs ft chronic course, last mg, perhaps, two or more years 
In a few.instances, in winch symptoms pointed definitely to this condition 
recovery lias taken place. The disease is to be distinguished from amyotrophic 
lateral sclerosis, syringomyelia, and juniors. From the' first it is separated by 
the marked severity of the initial pains in the neck and arms; from the second 
by the absence of the sensory changes characteristic of syringomyelia. From 
certain tumors it is very dillieiilt to distinguish; in fuel, the fibrinous layers 
form a tumor around the cord. 

The condition known as lia'intiloina of the dura mater may occur at any 
part of the cord, or, m its slow, progressive form—pachymeningitis hiein- 
orrhagica interna—may he limited to the cervical region and produce the 
symptoms just mentioned. It is sometimes extensive, and may coexist with 
a similar condition of the cerebral dura. Cysts may occur filled with hiem- 
orrhagic contents. 

Diseases op the Pia Mater (Acute Cerebrospinal Leptomeningitis). 

Etiology. —Under cerebro-spinal fever and tuberculosis the, two most im¬ 
portant forms of meningitis have been described. Other conditions with which 
meningitis is associated arc: (1) The acute, [even, more particularly pmm- 
mp pia erysipelas, and septicaemia; less fluently small-pox, typhoid fever, 
searM fever, measles, etc. (2) Injury or disease of the bones of the skull. 
In this group by far the most fretpiont cause is necrosis of the petrous portion 
of the temporal bone in chronic otitis. (3) Extension from disease of the, 
'nojt Meningitis has followed perforating of the skull in sounding the frontal 
sinuses, suppurative disease of these sinuses, and necroses of the cribriform 
plate. As mentioned under cc-ebro-spinal fever, the infection is thought to 
lio possible through the nose. (4) As a terminal infection in chronic nephritis, 
arterio-sclerosis, heart-disease, gout, and the wasting diseases of children. 

The following etiological table of the acute forms of meningitis may be- 
useful to the student: 
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1, Tuberculous. 

2. Pneumo- 

eoeelc. 

, 


3. Pyogenic, 

4. Mi so el In- ( 
neons acute < 
inteetious. ( 


(a) Secondary to pneumonia, en¬ 
docarditis, etc. 

(4) Secondary to disease or injury 
of cranium or its fossa 1 . 

(«) Following locul disease of cra¬ 
nium or a local infection elsewhere. 

(4) Terminal infection in various 
chronic maladies. 

In typhoid fever, influenza, diph¬ 
theria, gonorrhoea, anthrax, actino¬ 
mycosis, und other acute diseases. 


.Bacillus tuberculosis, 

1 Pnoumococcus. 


Various forms.of staphy¬ 
lococci and streptococci. 

Typhoid bacillus, influ¬ 
enza bacillus, diphtheria 
bacillus, gonococcus, etc. 


Morbid Anatomy.—The liasal or cortical meninges may be chiefly attacked. 
The degree of involvement, of the spinal meninges varies, 'in the form asso¬ 
ciated with pneumonia and ulcerative endocarditis the disoase-is bilateral and 
usually limited to the cortex. • In extension from disease of the ear it is often 
unilateral and may be accompanied with abscess or with thrombosis of the 
sinuses. In the non-tuberculous form in children, in the meningitis of chcooic 
Bright’s disease, and in cachectic conditions the base is usually iuvolyed. In 
the eases secondary to pneumonia the effusion beneath the arachnoid may bo 
very thick and purulent, completely hiding the convolutions. The ventricles 
also may be involved, though in these simple forms they rarely present the 
distention and softening which is so frequent in the tuberculous meningitis. 
For a more detailed description the student is referred to the sections on 
ccrebro-spinal fever and tuberculous meningitis. 

- Symptoms.—The clinical features of meningitis have already been de¬ 
scribed at length in the diseases just referred to, and 1 shall here give a gen¬ 
eral summary. 1 have already', on several occasions, called attention to the 
fact that .cortical meningitis is not to be recognized by any symptoms or set of 
symptoms from a condition which may be produced by the poison of many 
of the specific fevers. - In the cases of so-called cerebral pneumonia, unless the 
base is involved and the nerves alfccted, the disease is unrecognizable, since 
identical symptoms may be produced by intense engorgement of the meninges. 
In typhoid fever, in which meningitis is very rare, the twitchings, spasms, and 
retractions of the neck arc almost invariably associated with cerebro-spinal 
congestion, not with meningitis. Actual meningitis does, however, occur in 
typhoid fever, and, as Ohlmachcr’s cases show, the typhoid bacilli may be 
present in the exudate. 

A knowledge of the etiology gives a very important clew. Thus, in middle- 
ear disease the developinent of high fever, .delirium, vomiting; convulsions, and 
retraction of the head and neck would be extremely suggestive of meningitis 
or abscess. Headache, which may be severe and continuous, is the most com¬ 
mon symptom. While the patient remains conscious this is usually the chief 
complaint, and even when semieomatose he may continue to groan and to 
place his hand on his head. In the fevers, particularly in pneumonia, there 
may be no complaint of headache. Delirium is frequently early, and is most 
marked when the fever is high. Convulsions are lesfr common in simple than 
in tuberculous meningitis. They were not present in a single instance in the 
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cases which I have seen in pneumonia, ulcerative endocarditis, or xoplicu'inii 
l a the simple meningitis of children they may occur. Epileptiform attack 
vthichi»roe and go arc highly elmrneteristic of direct irritation of the cortex 
’ Rigidity -and spasm or twi tellings of the muscles are more common. .Stilfncs 
and retraction of the muscles of the nock are important symptoms; lmt the 
are by no means constant, and are most frequent when the iiillnmmalion ii 
ext o n fi'vexui the meninges of the cervical cord.\ There may lie I r ^mp s. gritluij. 
of the teeth, or spastic contraction of the abdominal muscles. Vaunting is 
a common symptom in the early stages, particularly in basilar meningitis 
Co nstipation is usually present. Jn the late stages the urine and laves may Ik 
passed involuntarily. , Optic neuritis is rare in the meningitis of the cortex, 
but is npt uncommon when the base is involved. Isailic lays stress on the 
'hypencsthcsia of the skin and muscles, especially of the muscles of the neck 
and calves. 

Important symptoms arc duo to lesions of the nerves at. the base. 'Stra¬ 
bismus or ptosis may occur. The facial lierve may he involved, producing 
slight paralysis, or then* may he damage to ihe tilth nerve? producing nn- 
aesthlgia and, if the Gasserian ganglion is afl’cclcd. trophic changes in the 
cornea. T he p upils are at lirst contracted, subsequently dilated, and perhaps 
unequal., The reflexes in the extremities aic often accentuated n| the begin¬ 
ning of the disease; later they are diininishe'l or entirely abolished. Herpes 
is common, particularly in the epidemic form. 

''Fever is present, modem Ic m grade, rarely rising above In:!’. In the 
non-tnbereuloiis leptomeningitis of debilitated children and in Height's dis¬ 
ease there may lie litlle or no fever. The pnl-e may be increased m» frequency 
at first, though this is unusual. One of the striking features of (he disease 
is the slqyyness of the pulse m relation to Ihe temperature, even in the early 
stages. Subsequently it innv be irregular and still slower. The very rapid 
emaciation which often occurs is doubtless to lie rel'ened to a disturbance of 
the cerebral influence upon metabolism. Kenng’s sign has been described 
under cerehro-spinal fever. Lumbar puncture is exceedingly valuable for 
diagnosis. Not only does Ibis frequently prove imli-piilably the existence 
of an acute meningitis, but the bacteriological examination mav decide as 
to the etiological factor, and thus yield a more rational basis for treat¬ 
ment. 

Treatment. —There are no remedies which in any way coni ml the course 
of acute meningitis. An ice-bag should be applied to the bead and, if the 
subject is young and full-blooded, general or local depletion may be practised. 
Absolute rest and quiet should lie enjoined. When disease of the ear is 
present, a surgeon should he early called in (oiisullation, and if there are 
symptoms of meningo-cnocpbalitis which can in any way he localized trephin¬ 
ing should be practised. An occasional saline purge will do more to relievo 
the congestion than blisters and local depletion. The warm baths, as recom¬ 
mended by Aufreeht and described under eercbro-xpinal fever, should be given 
every three hours. It is possible that rcoim*rv may-follow in the primary 
pneumococcus form (Nelter). If coiinter-irrilalion is deemed esviitial, the 
thermo-cautery may he lightly applied to the hack of the neck. Large doses 
xf the pcrehloride of iron, iodide of potassium, and mercury are recommended 
3y some authors. 
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Tlio application of an ice-cap, attention to the bowels and stomach, and 
keeping the fever within moderate limits by sponging, are the necessary meas¬ 
ures in a disease recognized as almost invariably fatal, in which also the cases 
of recovery are extremely doubtful. Quincke’s lumbar puncture (see page 
.Kill) may be used as a therapeutic measure. Fiirbinger in one case’removed 
00 ce. of cloudy fluid, in which tubercle bacilli were found. The headache 
and other cerebral symptoms disappeared, and the patient, a man of twenty, 
recovered. Wallis Ord and Waterhouse report a case of recovery, in a child 
of live years, after trephining and drainage. In a recent case Ilalsted made 
an unsuccessful attempt to irrigate the cerebro-spinal meninges in the manner 
suggested by lajonard Hill. 

Posterior Basic Meningitis (Sporadic Cerebrospinal Fever). 

Specially studied by (lee, Lees, and Barlow, this form is met with chiefly 
in infants during the first year, 81 of 110 eases. It presents a marked sea¬ 
sonal incidence the first, half of the year. Anatomically there is found inflam¬ 
mation with matting of the parts over the posterior part of the base of the 
brain from tin, optic commissure to the medulla, and with distention of the 
lateral, the third, and sometimes the fourth ventricle with turbid fluid. The 
two most striking features clinically arc retraction of the head and blindness. 
The cervical opisthotonos is a most characteristic symptom. K\tensor and 
flexor spasms of the limbs also occur. There are remarkable- erises, with chill, 
increased fever, vomiting, and exaggeration of the spasms (Box). The prog¬ 
nosis is had, hut recovery takes place in a few cases. Much discussion has 
taken place as to the relation of this form to epidemic cerebro-spinal fever. 
Sldl, Hunter, Nuttall, and others claim that the organism found corresponds 
with the meningococcus, and with this view Koplik and other New York 
observers agree. Houston and Rankin state that the organism of posterior 
basic meningitis has much the same cultural characters, but differs entirely in 
its opsonic and agglutinating powers; but Arkwright, in a careful study of 
forty-live different strains, could not confirm this view. 

Chronic Leptomeningitis. —This is rarely seen apart from syphilis or tuber¬ 
culosis, in which the meningitis is associated with the growth of the granu- 
lomata in the meninges and about, the vessels. The symptoms in such cases 
are extremely variable, depending entirely upon the situation of the growth. 
The epidemic meningitis may run a very chronic course. The posterior basic 
meningitis may be chronic. In the cases reported by (tee and Barlow the 
duration m some instances extended even to a year and a half. Quincke’s 
meningitis serosa is considered with hydrocephalus. 


n. SCLEROSES OF THE BRAIN. 

General Remarks. —The supporting tissue of the central nervous system 
is the neuroglia, derived from the ectoderm, with distinct morphological and 
chemical characters. The meninges arc composed of true connective tissue 
deiived from the mesoderm, a little of which enters Qie brain and cord with 
the blood-vessels. The neuroglia plavs the chief part in pathological processes 
within the central nervous system, but changes in the connective tissue ele- 



.DIFFUSE DISEASES OF THE NERVOUS SYSTEM. ft 

meats may also be important. A convenient division of the corobro-spim 
scleroses is ihtol degenerative, inflammatory, and developmental forms. * 

/ The degenerative eeleroses comprise the largest and most important sub 
division, in which provisionally the following groups nun he made: (d). Th 
common secondary degeneration which follows when nervo-libres are cut ol 
from their trophic centres (the severance of portions of neurones from th' 
main portions containing the nuclei); {Jjj !o\ic forms, amoiig’which may la 
placed the scleroses from lead and ergot, and. most, important of all, tlu 
sclerosis of the dorsal columns, due m such a large proportion of cases to tin 
virus of syphilis. Other unknown tovie agents max possibly induce degenera¬ 
tion of the nerve-fibres in certain tracts. The systemic paths in the cord 
differ apparently in their susceptibility, and the dorsal columns appear most 
prone to undergo this change; (e) the sclerosis associated with change in the 
smaller arteries and capillaries, which is met with as a senile process in the 
convolutions. In all probability some of the forms of insular sclerosis are 
duo to primary alterations in the blood-vessels; but il is not yet settled 
whether the lesion ill these cases is a primary degeneration ol* the nerve cells 
and fibres to which the sclerosis is secondary, or whether the essential factor 
iff an alteration in nutrition caused by lesions of the capillaries and smaller 
vrterics. 

\ The hi/liinuiitilorii scleroses embrace a less important, and less extensive 
'roup, comprising secondary forms which develop in eonseipieiiec of irritative 
nflanimation about, tumors, foreign bodies, lucmorrhages, and abscess. Histo¬ 
logically' these are chiefly mesodermie (vascular) scleroses, which arise from 
the connectivo tissue about the blood-vessels. I’ossibly a similar change may 
follow the primary, acute encephalitis, which Slrumpcll holds is the initial 
lesion in the cortical sclerosis which is so commonly found post mortem til 
infantile hemiplegia. 

The developmental scleroses are believed to he of a purely neurogliar char¬ 
acter, and embrace the new growth about the central canal in syringomyelia 
and, according to recent French writers, the scleiosis of the dorsal columns 
in Friedreich's ataxia. It is slated that hislologually this form is different 
from the ordinary variety. It may lie, too. that the diffuse cortical sclerosis 
met, with ns a congenital condition w ithmit thickening of the meninges belongs 
to this type. It, is not improbable that many forms of sclerosis are of a mixed 
character, in which both the ectodermic glia and mesodermie connective tissue 
are involved. 

Anatomically we meet with the following varieties: 

(1) Miliary sclerosis is a term which has been applied to several different 
conditions, (lowers mentions a ease in which there were grayish-red spots at 
the junction of the white and gray matters, and in which the neuroglia was 
increased. There is also a condition in which, on the surface of the convolu¬ 
tions, there are small nodular projections, varving from a half to five or more 
millimetres in diameter. Single nodules of this sort are not uncommon; 
sometimes they are abundant. So far as is known no symptoms are produced 
by them. 

(2) Diffuse sclerosis, which may involve an entire hemisphere, or a single 
lobe, in which cast' the lerm sclerose lohtiire has been applied to it by the 
French. It is not an imporlani condition in general medical practice, but 
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occurs most frequently in idiots and imbeciles. In extensive cortical sclerosis 
of one hemisphere the ventricle is usually dilated* The symptoms of this 
condition depend upon the region affected. There may he a considerable 
extent of sclerosis without symptoms or without much mental impairment 
In a majority of cases there is hemiplegia or diplegia with imbecility or 
idiocy. 

(3) Tuberous Sclerosis. —Tn this remarkable form, which is also known as 
hypertrophic sclerosis, there are on the convolutions areas, projecting beyond 
the surface, of an opaque white color and exceedingly firm. The sclerosis 
may not disturb the symmetry of the convolution, but simply cause a great 
enlargement, increase in the density, and a change in the color. 

These three forms are not of much practical interest except in asylum and 
institution work. The fourth variety forms a well-characterized disease of con¬ 
siderable importance, namely, multiple sclerosis. 

(4) Multiple (Insular: Disseminated) Sclerosis {Sclerose en plagues ).— 
Definition. —A chronic affection of the brain and cord, characterized by 
localized areas "in which the nerve elements are more or less replaced by 
neuroglia. This may occur in the brain or cord alone, more commonly in both. 

The etiology is obscure. Kahler, Marie, and others assign great importance 
to the infectious diseases, particularly scarlet fever, it is fouiid most com¬ 
monly in young persons, and cases are not uncommon in children. 

Moiutm Anatomy.— The sclerotic areas are widely distributed through 
the brain and cord, and cases limited to either part alone are almost un¬ 
known. 'Flic grayish-red areas are scattered indifferently through the white 
and gray matter (R. \V. Taylor). The patches are most abundant in the 
neighborhood of the ventricles, and in the pons, cerebellum, basal ganglia, 
and the medulla. The cord mny be only slightly involved or there may be 
very many areas throughout its length. The cervical region is apt to be 
most affected. The nerve roots and the branches of the cauda equina are 
often attacked. Histologically in the sclerosed patches there is a degeneration 
of the medullary sheaths, with the persistence for some time of the axis* 
cylinders. These naked axis-cylinders are thought by some to be new-formefl 
nerve-fibres. Accompanying this there is marked proliferation of the neu¬ 
roglia, the fibres of which are denser and firmer. Secondary degeneration, 
although relatively slight, does occur. 

Symptoms.— The onset is slow and the disease is chronic. ■ Feebleness of 
the legs with irregular pains and stiffness are among the early symptoms. 
Indeed, the clinical picture may be that of spastic paraplegia with great 
increase in the relieves. The following are the most important features: 

(a) Volitional Tremor or So-called Intention Tremor. There is no paraly¬ 
sis of the arms, hut on attempting to pick up an object there is trembling 
or rapid oscillation. A patient may be unable to lift even a glass of water 
to the mouth. 'The tremor may be marked in the legs, and in the head, 
which shakes as he walks. When the patient is recumbent the muscles 
may be perfectly quiet. On attempting to raise the head from the pillow, 
trembling at once comes on. (6) Scanning Speech. —The words arc pro- 


*In my monograph on Corebral Palsies of Children I Imre given n description of the 
distribution of the sclerosis in ten specimens in the museum at tho Klwyn Institution. 
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site and character of the lesion. Some of the more important points to 
observe are the following: (1) subjective sensations, particularly the char¬ 
acter and seat of pain, if any be present, such as the radiating pains, of 
dorsal root compression; (2) the patient’s attitude, as the position of the 
arms in cervical lesions, the character of the respiration, whether'diaphrag¬ 
matic, etc.; (3) motor symptoms, the groups of paralyzed muscles and their 
electrical reaction; (-1) the sensory symptoms, including tests for tactual, ther¬ 
mic, and dolorous impressions, for muscle sense, bone sensation, etc.; (5) the 
condition of the reflexes, both the tendon and the skin reflexes as well as 
those for the pupil, the bladder and rectum, etc.; (<i) the surface temperature 
and condition of moisture or dryness of the skin, which gives an indication 
of vaso-molor paralysis. The table on pages 871—873 and the figures on pages 
878 and 879 will be useful while making an examination. 

Focal Lesions. —We have seen that a lesion involving a definite part of the 
gray matter of the spinal cord, owing to destruction of the cell bodies of the 
lower motor neurones and consequent degeneration of their axis-cylinder proc¬ 
esses, is accompanied by a loss of power to perform certain definite movements. 
Thus a disease, such as anterior poliomyelitis, which is confined to the gray 
matter, gives as its only symptom a characteristic flaccid paralysis, and the seat 
of the lesion is revealed by the muscles involved. If from injury or disease 
a lesion involves more than the gray matter and, for example, if the neigh¬ 
boring fibres of the pyramidal tract be affected there may be in addition a 
spastic paralysis of the muscles whose centres lie in the lower levels of the 
cord. The degree of such a paralysis depends upon the intensity of the 
lesion of the pyramidal tract and may vary from a slight weakness in dorsal 
flexion of the ankle to an absolute paralysis of all the muscles below the 
lesion. Again, if the afferent tracts of the cord are affected sensory symptoms 
may bo added to the motor palsy. There may bo disturbances of pain and 
temperature sense alone or touch also may he affected. This, however, is 
more rare except in serious lesions. The upper border of disturbed sensation 
often indicates most clearly the level of the disease, especially when this is 
in the thoracic region where the corresponding level of motor paralysis is 
not easily demonstrated. It is unusual for cutaneous amesthesia in organic 
lesions of the cord to extend above the level of the second rib and the tip 
of the shoulder, for this represents the lower border of the skin-field of 
the fourth cervical (see sensory charts), and as the chief center for the dia¬ 
phragm lies in this segment, a lesion at this level sufficiently serious to 
cause sensory disturbances, would probably occasion motor paralyses as well 
and yould entirely shut off the movements necessary for respiration. It is 
to be noted that the demonstrable upper border of the anaesthetic field may 
not quite reach that which represents the level of the lesion. This is due to 
the functional overlapping of the segmental skin-fields (Sherrington) and 
applies more to touch than to pain and temperature. There is often a narrow 
zone of %ypenesthesia above the anesthetic region. 

Complete Transverse Lesions. —When fhe transverse lesion is total and 
the lower part of the cord is cut off entirely from all influences from above, 
there is complete sensory and motor paralysis up to the segmental level of 
the injury, and the tendon reflexes, whose centres lie below, are lost instead* 
of being exaggerated, as they are apt to be in case the lesion is a focal one. 
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pie symptomatology of total transverse lesions in mail lias thus been given 
iy Collier, y) Total flaccid paralysis of muscles below the level of the lesion. 
|Spastic paralysis indicates that the lesion is incomplete.) ('») Permanent 
position of the knee-jerk and other deep reflexes supplied by the lower seg¬ 
ments of the cord. (3) A rapid wasting of the paralyzed muscles with a loss 
if the faradie excitability. ( I) The sphincters lose their (one. and there is 
ribbling. (5) There is total amvsthesia to the level of the lesion (the zone 
f hyperesthesia is rare). (6) The only sign of self-action remaining is in 
the occasional presence, though in reduced degree, of certain skin reflexes 
such as the plantar reflex with its dorsal flexor response in the great toe. 

Unilateral lesions. —The motor symptoms, which follow lesions limited 
to one lateral half of the cross-section of flu: spinal cord, are conlined to 
one side of the body; they are on the same side ns the lesion. At the level 
of the lesion, owing to destruction of cell bodies of the lower system of 
neurones, there will be found flaccid paralysis and atrophy of those muscles 
whose centres of innervation happen to lie at this level. Owing jo degoneraf ion 
of the pyramidal tract, the muscles whose centres lie at lower levels are also 
paralyzed, but. they retain their normal electrical reactions, bevome spastic, 
awl-do not atrophy to any great degree. 

Owing to the early crossing of the alfcrciit*paths in the cord, the sensory 
symptoms are peculiar. On the side of the lesion—the paralyzed side—corre¬ 
sponding to the segment or segments of the cord involved, there is a zone 
of anesthesia to all forms of sensation, but below this the sensitivity remains 
normal or may be increased, for there is often hvpenesthesia. Tljc muscle 
sense, however, is impaired, fin the side opposite to the lesion and nearly 
up to its level there is complete loss of perception for pain and loinpornluri: 
and there is more or less dulling of tactual sense as well. 

The following table, slightly modified from (lowers, illustrates the dis¬ 
tribution-of these symptoms in a complete liemi-lcsion of the cord:. 


Cord. 


Zono of cutaneous hyper,estlicsia. 
Zone of cutaneous ana'd hesia. 
Lower segment typo ot paralysis 
with atrophy. 

liosion. 

• 


Upper segment type of paralysis. 
Ilypenestnesia of skin. 

Muscular sense impaired, 
lie Ilex action first lessened and 
then increased. 

Surface temperature raised. 


Muscular power normal. 

Loss of sensibility of skin to pain 
and lem|H*mt ure. , 

MtiM'iilur sense normal. 

Reflex hcLioii normal. 

Temperature same as that above 
lesion. 


This combination of symptoms was first recognized by Brown-S£quard, 
after whom it lias been named. II is common in syphilitic diseases of the 
cord, may follow tumors, slab-vvmuuK and is not infrequently associated with 
syringomyelia and baanorrliages into the cord. It h only in exceptional cases, 
of course, that the lesion is absolutely limited to the bcnii-seefion of the 
cord and the symptoms consequently may vary somewhat in degree. 
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The explanation of the disturbance in sensation is not entirely, satisfactory 
and can not be until our knowledge of the paths of sensory conduction ii 
more accurate. These cases hare convinced most clinicians that in man tht 
.paths for touch, pain, and temperature cross the middle line soon aft© 
entering the spinal cord, and proceed toward the brain in the opposite 
side, while that for muscular sense remains in the dorsal columns of th< 
same side. Anatomy lends some support to this view, and it is the explanatioi 
usually given. The experiments on animals have thrown some doubt on this 
view, especially those of Mott on monkeys, which seem to indicate that the 
sensory paths for the most part remain on the same side of the cord. 

H. AFFECTIONS OF THE BLOOD-VESSELS. 

1. Congestion". 

Apart from actual myelitis, we rarely see post-niortem evidences of con¬ 
gestion of the spinal cord, and when we do, it is usually limited either to the 
gra\ matter or to a definite portion of the organ. There is necessarily, 
from the posture of the body post•moitern, a greater degree of vascularity 
in the dorsal portion of the cord. The white matter is rarely found con¬ 
gested, even when inflamed; in [net, if is remarkable how uniformly pale 
this portion of the cord is. The gray matter often lias a reddish-pink tint, 
but rarely a deep reddish hue. except when myelitis is present. If we know 
little anatomically of conditions of congestion of the cord, wo know less 
clinically, for there are no features in any way characteristic of it. 

2. AN/UMLv. 

So, .too, with this state. There may be extreme grades of anasmia of 
the cord without symptoms. In i chlorosis, for example, there are rarely 
symptoms pointing to the cord, and there is no reason to suppose that such 
sensations as liuaxmuss in the ii mbs and tingling are especially associated 
with uraemia. 

There are, however, some very interesting facts with reference to the 
profound nmcmia of the eoid which follows ligature of the aorta. In cx- 
poriments made in Welch's laboratory by llertcr, it was found that within 
a few moments after the application of the ligature to the aorta/paraplegia 
came on. Paralysis of the sphincters developed, hut less rapidly. Recent 
observations made l>v llalsted on occlusion of the abdominal aorta in dogs 
have shown that paraplegia occurs in a largo percentage of cases, many of 
which, however, may recover as the collateral circulation is established. In 
the fatal eases Gilman found extensive alterations in the cell bodies of 
the lower part, of (ho cord with degenerations. This condition is of interest 
in connection with the occasional rapid development of a paraplegia after 
profuse hamiorrhage. usually from the stomach or uterus. It may come 
on at once or at the end of a week or ten days, and is probably due to 
an anatomical change in the none elements similar to that produced in 
Hertor’s experiments. The degeneration of the dorsal columns of the cord 
in_pornieious anamiiaTias already been described. 
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3. Embolism and Thrombosis. 

Blocking of tli%spinnl arteries by emboli rarely occurs. It. may be pro¬ 
duced experimental^, and Money found that it was associated with chorei¬ 
form movements. Thrombosis of the smaller \essels in connection with endar¬ 
teritis plays an important part in many of the acute and clyonie changes 
in the cord. 

•I. End urn-aims. 

It is remarkable how frequently in persons over fifty the arteries of the 
spinal cord are found sclerotic. The following forms may be met with: 
(1) A nodular peri-arteritis or endarteritis associated with syphilis and 
sometimes with giiminala of the meninges; (i) an arteritis obliterans, with 
great thickening of the ultima and narrowing of the lumen of the vessels, 
involving ehielly the medium and larger-sized arteries. Miliarv aneurisms 
or aneurisms of the larger vessels are rarely found in the sjiiual cord. In 
the classical work of Leyden but a single instance of the latter is mentioned. 

6. H^SMoruui.uin into the Siunal M mi mu\i.s; 11 .km .vtoiiiiii.vciiis. 

I 

In meningeal apoplexy, as it is called, the blood may lie between the 
dura mater and the spinal canal—extra-meningeal hiemorrhage— or within 
the dnra mater—intra-mcniiigeal hiemorrhage. 

(a) Extra-meningeal haemorrhage at .. usually as a result of traumatism. 

The exudation may bo extensive without compiessioi, of the cord. The 
blood comes from the large plexuses of veins which may surround the dura. 
The rupture of an aneurism into the spinal canal may produce extensive 
and rapidly fatal hiemorrhage. 

(b) Intra-meningeal haemorrhage is a less frequent result of trauma, hut 
in general is perhaps rather more common. It is rarely extensive from causes 
acting directly on the spinal meninges themselves. Scattered hamiorrlmges 
arc not infrequent m the acute injections fevers, and 1 have twice, in 
malignant small-pox, seen much extravasation. Bleeding mav oeeur also 
in death from convulsive disorders, such as cpilepsv, tetanus, and strychnia 
poisoning, and has been recorded in association with difficult parturition. 
The most extensive hicmorrhagcs occur in cases in which the blood comes 
from rupture of an aneurism at the base of the brain, either of the hasilar 
or vertebral artery. In several cases of this Kind I have found a large 
amount of blood in the spinal meninges. In ventricular u|«>ple\y the blood 
may pass from the fourth ventncle into tin* spinal meninges. I here is 
a specimen in the medical museum of Mefiill College of the most extensive 
intraventricular hiemorrhage. in which the blood passed into the fourth 
ventricle, and descended beneath the spinal arachnoid for a considerable 
distance. In cranial fractures, particularly those of the base of the skull, 
tlic resultant haemorrhage almost always finds its way into tin* subarachnoid 
space about the cord and may he demonstrated by the withdrawal of bloody 
fluid by a lumbar puncture. The procedure is of considerable diagnostic value. 
On the other hand, haemorrhage into the spinal meninges may possibly ascend 
into the brain. 
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Symptoms. —The symptoms in moderate grades may be slight and in¬ 
definite. In the non-traumatic cases the haemorrhage may either come on 
suddenly or after a day or two of uneasy sensations ^mg ti*e spine. As 
a rule, the onset is abrupt, witli sharp pain in the b|B and symptoms of 
irritation in the course of the nerves. There may bdwnuscular spasms, or 
paralysis may come on suddenly, either in the legs alone or both in the 
legs and arms. Tn some instances the paralysis develops more slowly and 
is not complete. There is no loss of consciousness, and there are no signs 
of cerebral disturbance. The clinical picture naturally varies with the site 
of the haemorrhage. If in the lumbar region, the legs alone are involved, 
the reflexes may be abolished, and the action of the bladder and rectum is 
impaired. If in the thoraeic region, there is more or less complete paraplegia, 
the reflexes are usually retained, and there are signs of disturbance in the 
thoracic nerves, such as girdle sensations, pains, and sometimes eruption 
of herpes. In the cervical region the arms as well as the legs may be involved; 
there may be difficulty in breathing, stiffness of the muscles of the neck, 
and occasionally pupillary symptoms. 

The prognosis depends much upon the cause of the haemorrhage. Ke- 
covery may take place in the traumatic eases, and in those associated with 
the infectious diseases. 

6. IliKMORKIIAGE INTO THK SPTNAT. COHD; IliEMATOMYEUA . 

Being most frequently a result of traumatism, an intraspinal haemorrhage 
is more common in males, and during the active period of life. Cases have 
been knoftm to follow cold or exposure; it occurs also in tetanus and other 
convulsive diseases, and haemorrhage may be associated with tumors, with 
syringomyelia or myelitis. A direct injury to the spine, however, from 
blows or from falls, is by far the most common cause. Thorburn was among 
the first to point out that a cute floxn "»« nf Hm nwlr, nffon without attendant 
fracture or dislocation of the vertebra!, was a form of accident that most 
commonly preceded these hsemorrhages. The level of the lesion, for this 
reason, is most frequently in the lower cervical region. Twelve cases of 
this type have been seen during the past few years in Ilalsted’s service. 

Anatomical Condition. —The extent of the htemorrhage may vary from 
a small focal extravasation to one which finds its way in columnar fashion 
a considerable distance up and down the cord. The bleeding primarily 
takes place into the gray matter, and this as a rule suffers most, but the 
surrounding medullatcd tracts may be thinned out and lacerated. In a 
case which occurred at the Montreal General Hospital under Wilkins the 
htemorrhage occupied a position opposite the region of the fifth and sixth 
cervical nerves, and on transverse section the cord was occupied by a dark-red 
clot measuring 12 by 5 mm., around which the while substance formed a 
thin, ragged wall. The clot could be traced upward as far as the second 
cervical,* and downward as far as the fourth thoracic segment. 

Symptoms. —Usually one side of the cord is.-involved m uch mor e than 
the other, so that a type of the Brown-S6quard syndrome is very commonly 
observed. The symptoms are sudden in onset, and leave the patient with 
hyperaesthesia and a paralysis which becomes spastic and is most marked 
on one side, while anaesthesia, chiefly to pain and temperature, are most 
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marked on the opposite side of the body. Often a most distressing hvper- 
aethesia, ustially a “pins and needles” sensation, may be present for 
many days, %ut there is rarely any* acute pain of the radiating or root 
type. As hiematomyelia is most frequent in the lower cervical region, in 
addition to the symptoms just mentioned a brachial tv pc of palsy is commonly 
seen, with.flaccid and atrophic paralysis of the muscles innervated from 
the lowest cervical and first thoracic segments. The hicmorrhagc may occur 
in segments farther down the cord, the lumbar enlargement being alfeclcd 
next in frequency to the lower cervical. The segmental level of the paralysis 
necessarily would vary accordingly. 

The condition may provo rapidly fatal, particularly if the extravasation 
is bilateral and extends high enough in the cord to involve the centres for 
the diaphragm. M ore frequently th ere is a more or less complete recovery 
with a residual palsy of the upper extremity and a partial anieslliesia, corre- 
sponding to the level of the lesion, and some spasticity of the leg. 

Diagnosis. —The diagnosis of the traumatic cases is comparatively easy, 
and it is important to recognize them, as they are often needfesslv subjected 
to operation under the belief that they are instances of acute compression. 
The residual symptoms in olil cases may closely simulate those seen in syringo¬ 
myelia. 

7. Caisson Disease {Divcr’x Para/i/xis; Compressnl. Air Disease). 

This remarkablo affection, found in divers and in workers in caissons, is 
characterized by a paraplegia, more rarely a general palsy, which supervenes 
on returning from the compressed atmosphere to the surface. 

The disease has been carefully studied by the French writers, by Leyden 
and Schultzo in Germany, and in America parlh iilarlv by A. II. Sin ill*. 
It has been made the subject of a special monograph by Snell. The pressure 
must be more than that of three atmospheres. The symptoms are especially 
apt to come on if the change from the high to the ordinary atmospheric 
pressure is quieklv made. They may supervene immediately on leaving the 
caisson, or they may be delayed for several hours Fains of tin* most atrocious 
character about the knees, elbows, or other joints, without swelling, as a rule, 
pain and swelling in the muscles, epigastric pain, and vomiting arc the most, 
common symptoms. Headache, giddiness, and paralysis are less frequent. 
Paraplegia occurred in 1!> per cent of I)r. Smith’s cases and in fit per cent 
of the St. Louis cases. Monoplegia and hemiplegia are rare. In the most 
extreme instances the attacks resemble apoplexy; (lie patient rapidly becomes 
comatose and death occurs in a few hours, in the case of paraplegia the 
outlook is usually good, and the paralysis may pass off in a day, or may con¬ 
tinue for several weeks or even for months. 

Several careful autopsies have been made. Tn Tx-ydcn’s case death occurred 
on the fifteenth day, and in the thoracic portion of the cmd there were nu¬ 
merous foci of haemorrhage and signs of an acute myelitis. In Nchultze’s 
case death occurred in two and a half months, and a disseminated myelitis 
was found in the thoracic region. In both cases there were fissures, and ap¬ 
pearances as if tissue had been lacerated. In a case examined on the third 
day Assuring and laceration were found, and this oonditmn has boon deter¬ 
mined by Boycott to be the essential lesion in experimental animals. It has 
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been suggested that the symptoms are due to the liberation in the spinal eord 
of bubbles of nitrogen which have been absorbed by the blood under the high 
pressure, and the condition found at the autopsies just referred 1 to is held to 
favor this view. 

Death is rare; it occurred in 12 of 76 cases at the St. Louis-bridge, in 
3 oE the 110 cases at the Brooklyn bridge. In the important work on the 
Firth of Forth bridge and the Blackwell tunnel there were no fatalities from 
this cause. 

The most successful treatment is recompression. A medical air lock should 
be provided at the works, well heated and filled with bunks, etc. The recom¬ 
pression stops the pain and relieves the symptoms. Morphia may be required. 

m. COMPRESSION OP THE SPINAL COED. 

(Compression Myelitis.) 

Definition.-^Intcrruption of the functions of the cord by slow compression. 

Etiology.—Caries of the spine, new growths, aneurism, and parasites are 
the important causes of slow compression. Caries, or Pott’s disease, as it is 
usually called, after the surgeon who first described it, is in the great majority 
of instances a tuberculous affection. In a few cases it is due to syphilis and 
occasionally to extension of disease from the pharynx. Tt is most common in 
early life, but may occur after middle age. It follows trauma in a few eases. 
Compression occasionally results from aneurism of the thoracic aorta or the 
abdominal aorta, in the neighborhood of the cuuliac axis. Malignant growths 
frequently cause a compression paraplegia. A retroperitoneal sarcoma or 
the lymphadenomatous growths of Hodgkin’s disease may invade the vertebras. 
More commonly, however, the involvement is secondary to scirrhus of the 
breast. Of parasites, the echinococcus and the eystioereus occasionally occur 
in the spinal canal. 

Symptoms. —These may be considered as they aifcct tire bones, the nerves, 
and the cord. 

(1) Vjmi HnuA L.—In malignant diseases and in aneurism, erosion of the 
bodies may take place without producing any deformity of the spine. Fata l 
haemorrhage may follow erosion of the vertebral artery. In. curies, onttie 
other hand, it is the rule to find more or less deformity, amounting often to 
angular curvature. The compression of the cord, however, is rarely if over 
the direct result of this bony kyphosis but is due to the thickening of the dura 
and the presence of caseous and inflammatory products between this mem¬ 
brane and the bodies of the diseased vertebrae. The spinous processes of the 
affected vertebra: arc tender on pressure, and juiin follows jarring movements 
or twisting of the spine. There may be extensive {nljcrculous disease without 
much deformity, particularly in the cervical region. In the case of aneurism 
or tumor pain is a constant and agonizing feature. 

(2) Neuve-egot Symptoms.— These result from compression of the nerve 
roots as they pass out between the vertebra:. In caries, even when the diseaso 
is extensive and the deformity great, radiating painsfrmiTTOmprtasHeajiivolve- 
ment of the rooteare ram- -Pa#s are mortrcdmiuoti iii cancer of (lie spine 
secondary to that of the breast, and in such cases may be agonizing. There 
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may be acutely painful arcus—ti n* atu rsthrsia dolorosa —in regions of (lie skin 
which^re aesthetic to tactile and painful impressions. Trophic disturb¬ 
ances may occur, purtieularlyjmtpos. Pressure on die ventral roots may give 
rifle to w asting of the muscles supplied by the affected nerves. 'This is most 
noticeable ui disease of the cervical or lumbar regions. 

(3) Cojjjj Syiii’TO.us.—(a) Cervical Region .—Not infrequently tin 1 curies 
is high up between the axis and the atlas or belli ism the latter and the oc¬ 
cipital bone. In such instances a retropharyngeal abscess mnv he present, 
giving rise to difficulty in swallowing. There may lie spasm yi Ike cenical 
nyiadys, the head may be fixed, and movements may either he impossible 
or cause great pain. In a case of this kind in the Montreal (Jeneral Hos¬ 
pital movement was liable (o he followed by transient, instantaneous paraly¬ 
sis all four extremities, owing to compression of the cord. I 11 one of these 
attacks the patient died. 

In the lower cervical region there may be signs of interference with the 
cilio-spinal centre and dilatation of the pupils. Occasionally (here is Hushing 
°f the face and ear of one side or unilateral sweating. Deformity is not 
so common, blit healing may lake place with the production of a callus 
of enormous breadth, with complete rigidity of the neck. 

(6) Thoracic Region .—The deformity is here more marked •and pressure 
symptoms are more common. The time of onset, of the paralysis varies 
very much. It may be an early symptom, even before the curvature is 
manifest, and if is noteworthy that Pott first described the disease that 
bears his name as “a paN\ of the lower limbs which is frequently found 
to accompany a curvature of the spine.” More commonly the paralysis is 
late, occurring many months after the curvature has developed. The para¬ 
plegia is slow in ils developmenl; the patient at first feels weak in the 
legs or has disturbance of sensation, numbness, tingling, pins and needles. 
The girdle sensation may ho marked, or severe pains in the course of the 
intercostal nerves. Motion is, as a rule, more quickly lost than sensation. 
The.paraplegia is usually of the spastic type, with -xaggeration of the reflexes. 
Bastian’s svmn tom—abolition of the redoxes—is rarely met with in compres¬ 
sion from caries as the transverse nature of (lie lesion is rarely complete. The 
paraplegia may persist for months, or even for more than a year, and recovery 
still be possible. 

(c) Lumbar Region .— In the lower dorsal and lumbar regions the symp¬ 
toms are practically the same, hut the sphincter centres are involved and 
the reflexes are not exaggerated. 

Diagnosis. —Caries is liv far the most frequent cause of slow compression 
of the cord, and when there are external signs the recognition is easy. There 
are cases in which the exudation in the spinal canal between the dura and 
the bone leads to compression before there are any signs of caries, and if 
the root symptoms are absent it may be extremely difficult to arrive at a 
diagnosis. Janeway has called attention to persistent lumbago as a symptom 
of importance in masked Pott's disease, particularly after injury. Brow n- 
Scquard ’s ppruiysi^ .is more common in tumor and in injuries than in caries. 
Pressure on the nerve roots, too, is loss frequent in caries than in malignant 
disease. The cervical form of parhvmcnibgitis also produces a pressure 
paralysis, the symptoms of which have already been detailed. Pressure from 
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secondary carcinoma is naturally suggested when spinal symptoms follow r' 
within a few years after an operation for cancer of the breast. , In paraplegia J 
following tumor of the vertebra secondary to cancer of the breast, and in I 
the erosion of the spine by retroperitoneal growths, the suffering is most! 
intense. The condition has been well termed vurapleaia dolo rosa. I have' 
seen two cafes m which the breast tumor had not been recognized. 

Treatment. —In compression by aneurism or metastatic tumors the con¬ 
dition is hopeless, hi the former the pains are often not very severe, but 
in the latter morphia is always necessary. On the other hand, compression 
by caries is often successfully relieved even after the paralysis lias persisted 
for a long period. When caries is recognized early, rest and support to 
the spine by the various methods now used by surgeons may do much to 
prevent the onset of paraplegia. Wlienjiarulysis has developed, rest with 
extension gives the best hope of recovery. It is to be remembered that 
restoration may occur after compression of the cord has lasted for many 
months, or even more than a year. Cases have been cured by recumbency 
alone, enforced for weeks or months; the extradural and inflammatory 
products are absorbed and the canes heals. In earlier days brilliant results 
were obtained in these eases by suspension, a method introduced by J. K. 
Mitchell in KS'.'ii, and pursued pith remarkable success by his son, Weir Mitchell. 
During niv association with the hilirmary for Nervous Diseases I had numerous 
opportunities of witnessing the really remarkable effects of persistent sus¬ 
pension, even in apparently desperate and protracted cases. In recent years 
the suspension methods in the erect posture have been largely superseded 
by those'of hyperextension during recumbency with the application of plaster 
jackets to hold the body and spine immovable in the improved position, 
forcible correction of iho deformity under nmvsfhesia as sometimes advo¬ 
cated is not lo lie recommended, hut the gentler partial corrections, perhaps 
repeated several times with a few weeks’ interval, often lead to a rapid disap¬ 
pearance of paralyses through the lessening of the angular deformity of the 
vertebra, hi protracted cases after these methods have been given a fair 
trial, laminectomy may become advisable, and has in many instances been 
successful in relieving paralyses when bloodless methods have failed. 

The general treatment of caries is that of tuberculosis—f resh .air , gpqd 
food , cod-1 Ivor oil, and arsenic. 

Lusio.ss op tub Cauda Equina and Conus Medullaris. 

The spinal cord extends only lo the second lumbar vertebra. Injury, 
tumors, and canes at or below tins level involve not the cord itself, but the 
bundle of nerves known as the cauda equina and the terminal portion of 
the cord, the conus niednllaris. Much attention lias been given to lesions 
of tliis*part. The whole subject is admirably discussed in Thorburn’s work. 
Fractures and dislocations are common in the lumbo-sacral region, tumors 
not infrequently involve the filaments of the eauda equina, and some of 
the nerves are often entangled in the cicatrix of a spina bifida. 

A lesion limited to the conus medullaris is rare. A myelitis or a focal 
haematomyelia limy tie limited to this site with symptoms referable to a 
lesion of tlie lowest sacral segments—anaxsthesia over the buttocks, gerinseum, 
and genitalia, paralysis of the levator aui and the vesical and anal sphincters. 
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I ch a focalized lesion lias' been knowu to follow a lumbar puncture lyado 
keen tko lfjst and second lumbar \orlobno. 

In a fracture or dislocation of the first, lumbar vertebra the conus modul- 
B may be compressed together with the lowest sacral ucncs gneu oil 
In it. It is rare, however, in traumatic cases for llio tip of the cord to 
xer injury alone without simultaneous involvement of the neiu* roots com-, 
ising the eauda equina from the second lumbar down, lit fracture or 
ilocation of the fifth lumbar vertebra the sacral roots mav alone be involved, 
lus in a case which 1 have reported the patient fell from a bridge and 
d paralysis of the legs and of the bladder and rectum. Wlum seen sixteen 
pears after the injury, there was flight weakness, with wasting of the left. 
±eg; there vyas complete loss of the function in the aiio-vesieal and genital 
centres, and amesthesia in a strip at the back part of the thigh (in the 
distribution of (lie small sciatic), and of the pcrinumin, scrotum, and penis. 
The urethra was also insensitive. 

It is sometimes very difficult to differentiate between a lesion, possibly 
at the first lumbar vertebra, involving the lower part of I he spm.il <ord 
and one in the sacral region which compromises those peripheral nerves of the 
eauda equina that are given off from the same segment. This is particu¬ 
larly so in the ease of tumors, for in fracture* or varies lime itiav be some 
palpable indication of the seat of trouble, in eauda equina lesions, however, 
pressure upon the nerve roots is supposed to all'cet motion much more markedly 
than sensation, and this diseiepancv mav lie helpful since in the coni le-ions 
themselves the motor and sensory disturbances arc more apt to have a corre¬ 
spondingly segmental distribution. 

The table and figures given in the general introduction will be found 
useful in determining the nerve fibres anil segments involved m these cases 
of injury of the eauda equina. 

IV. TUMORS OF THE SPINAL CORD AND ITS 
MEMBRANES. 

Morbid Anatomy. —New growths may develop in the cord or in ils mem¬ 
branes, or may extend into them from the spine. These invading growths 
are the more common and have been touched upon in a previous section. 
Hero the primary spinal growths only will be considered. 

Schlesinger’s tabulation m 1 is!)K of 100 eases slum' that meningeal Ininors 
are considerably more common (ban medullary or true cord Illinois. Soli I ary 
tubercles are by far the most frequent medullary growths. The iiieiiinge.il 
tumors may be either ultra- or extradural nndftlu^jntradiiral|sarcomata 
nr, fibromata—it is often dillieult to tell under which of llicsc terms they 
should be classified—are by far the most common. This is important bccau-e 
these particular growths remain for a long to... o..n ■ n(11fr.1 mg and olfer 
most favorable opportunities for surgical tnnin.. at*. In Hi. . n idural space 
echinococcus cysts are in some countries frequently found. They are usually 
multiple, and indeed, most of the other forms of tumor may lie multiple. A 
lipoma^.psainmomaJ J myxoma, nruioma, and oilier varieties nl growth may 
l<e met vvithJJJGummaia aiid^gliosatvninala are not infrequent and usually 
involve both the'cord and the meninges. 



942 


DISEASES OF THE NERVOUS SYSTEM. 


Tumors are more commonly situated on the lateral and dorsal surfaces 
of the cord, but there is no level of the spine in which they may not occur. 

The effects of tumor on the functions of the cord are varied.' Slow com¬ 
pression is usually produced by growths external to the cord, and it is remark¬ 
able what a high grade of compression the cord will bear without serious inter¬ 
ference with, its functions. In cases of prolonged interruption of function 
ascending and descending degenerations occur. Tumors developing within the 
cord may lead to syringomyelia. 

Symptoms. —These will naturally vary a good deal with the segment fti- 
votved and with the degree of pressure and the extent of implication of the 
nerve roots. Neuralgic pains which persist over a particular territory, and a 
slowly progressive paralysis which may at first suggest a Brown-Sdquard 
syndrome, should always make one suspect a spinal growth. 

The symptoms of live commoner intradural tumors are as follows: Bjidiat- 
ing (root) pains from the level of the lesion; segmental atrophy from pressure 
on the ventral,horns; weakness of the leg, going on to paralysis, at first only 
on the side occupied by the growth, and due to pyramidal tract involvement ; 
sensory disturbances on the opposite side, first alfeeting pain and temperature 
sense; with increase of symptoms the crossed typo of paralysis is lost and motor 
palsy occurs*oil both sides with great increase of relieves; e ven in advanced 
eases the sensory paralysis rarely becomes quite complete, since some (actual 
transmission from the lower sacral segments usually persists; spasmodic, pain¬ 
ful, jerking movements of the lower extremities are very characteristic of the 
advanced cases. These symptoms wilt vary naturally with the character of 
the growth, its segmental level, place of origin, and other factors, but in no 
fit her disease is there the same coincidence of a gradual compression paraplegia 
and persistent radiating pain. In some cases pain may he elicited by deep 
pressure alongside the spinous processes at the level of the growth, and the 
patient, by sudden exertion, or by straining, coughing, or sneezing, may greatly 
increase it. 

Diagnosis.—When constant and severe root pains are associated witli a 
progressive paralysis, the diagnosis may be easily made, (bines may cause 
identical symptoms, but the radiating pains are rarely so severer* Cervical 
meningitis simulates tumor very closely, and in reality produces identical 
effects, but the.very slow progress and the bilateral cluiraclcr from the outset 
may be sufficient to distinguish it. ! Jn chronic transverse myelitis the symp¬ 
toms, according to (lowers, may resemble tumor very closely and present radi¬ 
ating pains, a sense of constriction, and progressive paralysis! Syringomyelia, 
too, may give a similar picture. A radiogram may lie of diagnostic aid in 
ease the vertebrae are infiltrated by the growth. 

The nature of the tumor can rarely be indicated with precision. With a 
marked.syphilitic history gumma may naturally ho suspected, or with coex¬ 
isting tuberculous disease, a solitary tubercle. 

Treatment. — 1 f the possibility of syphilitic infection is present the iodide 
of potassium should be given in large and increasing doses. For (lit* seven 
pains counter-irritation is sometimes beneficial, particularly (lie thermo¬ 
cautery; morphia is, however, often necessary. A successful laminectoiin 
offers thb Wily hope of relief in case the lesion prove to lie non-syphilitu 
During the seventeen years since Horsley’s first brilliant operation there have 
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been numerous eiV-.es of sueeessful oxtirpnlion of spinal eonl tumors. Tli 

I tradural fibrosarcomata are tlie most favorable eases ami complete restore 
>n of function in the cord may follow the reimnal of the tumor. In th< 
filtrating growths the nerve roots may be divided, or. as has been suggested 
en the «ord itself sectioned for the relief of the agonizing pain, but ultimali 
ire is hopeless in malignant growths of this character. 

V. SYRINGOMYELIA. 

Definition. —A glioniatous new grow Ui about the central canal of the spinal 
forthwith cavity formation. 

Etiology and Morbid Anatomy. —Syringomyelia must be distinguished 
from-ddaUtum of flio-winlral canal—hydroinvelus—slight grades of which are 
not very uncommon either as a congenital condition or as a result of the 
pressure of tumors. The cavity of s>ringomvelia lias a variable extent in the 
cord, sometimes running the entire length, but in many cases involving only 
the cervical and thoracic regions or a more limited area It *s usually in the 
dorsal portion of the cord and mnv extend only into one dorsal cornu. The 
transverse section may be oval or circular or narrow and lissiire-fike It varies 
at different levels. The condition is now regarded as a (/linsis.’ii development 
of embryonal neurogliar tissue in which liieinorihage or degeneration takes 
place with the formation of cavities. 

Of 190 cases, i:i:i were in men, .97 in women (Schlcsinger). A large 
majority of (lie cases begin before the thirtieth year. The disease has las'll 
met with in three members of the same family 

Symptoms, —The clinical features are extremely complex. In the classical 
form there are'irregular pains, dually in the cervical region ;iniuscular atropfiy 
develops, which mnv bo confined to the arms, or sometimes extends to tin- logs. 

5 The retle.xes arc increased und<ni spastic condition develops in the legs. Idti- 
malely tlioKdinieal picture may be that of an amyotrophic lateral sclerosis. The 
4tactile sensation is usually normal and theTmuscular sense is retained, lint pain- 
g ful and thermic sensations are not recognized, or there may be in rare instances 
complete^ahmstliosin of the skin and of the mucous membranes (Dejermn). 
This combination of loss of painful and thermic sensations with paralysis of 
an amyotrophic Ivpo is characteristic, but not, pathognomonic of the disease. 
The special senses are usually intact and the sphincters uninvolved. Trophic 
troubles arc not uncommon. ()w mg to the loss oft lie pain and heal sensations, 
the patients are apt to injure themselves. Scoliosis also may be present in 
ihoso cases. The loss of painful and thermic impressions is due to the fact, 
that these pass to the brain in the peri-ependymal gray matter, particularly' 
that port ion in the dorsal roots, which is almost nm-lantly involved in syringe-; 
myelin. The tactile sensation is retained krause the posterolateral columns 

are uninvolved. . 

Schlcsinger, in his monograph (1KSI5), recognizes the following types: 
(1) With the classical feature- above described, which may begin in the 
cervical or lumbar regions; ft) a motor type, with the picture of an amyo¬ 
trophic or a spastic paralvsi-—the sensation may be undisturbed for years, 
(3) with predominant season features, simulating hysterical hemiplegia, or 
with general paiu and temperature anaisthesia; (4) with pronounced trophic 
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disturbances—to this type belong the cases described as M p ma’ * .disease, an 
affection characterized by neuralgic, pains, cutaagPUS aracal h eai a , tod painlfigs, 
destructive whitlows; and (o) the talielic type, either a combinationj?f the 
symptoms or tabes in the lower, and of syringomyelia in the upper extr emitie s, 
or a pure tabetic symptom-complex, due to invasion of the dorsal columns by 
the gliosis (Oppenhcim). Arthropath ies occur in about 10 per cent of the 
cases. 

Diagnosis.—In typical cases the diagnosis is easy. < The combination of an 
amyotrophic paralysis,atlie picture of progressive muscular atrophy of the 
Aran-l)ucheune type, with retention of tactile andlloss of thermic and painful 
sensation, is probably pathognomonic of the disease. Of affections with which 
it may he confounded; anesthetic leprosy is the most important, since the,; 
anesthesia and the wasting may closely simulate it; but, as a rule, in leprosy 
trophic changes are more or less marked. There is often loss of phalanges 
and there is no characteristic dissociation of sensory impressions. 

' VI. ACUTE MYELITIS. 

Etiology.->-Acute myelitis results from many causes, and may affect the 
cord in a limited or extended portion—the gray matter chiefly, or the gray 
and white matter together. It"is met with: (a) As an.independent affection 
following exposure to cold, or exertion, and leading to rapid loss of-power 
with the symptoms of an acute ascending paralysis. (6) As a sequel of the 
infectious diseases, such as smallpox, typhus, measles, and gonorrheea. (e) As 
a result of traumatism, either fracture of the spine or very severe muscular 
effort. Concussion without fracture may produce it, but this is rare. Acute 
myelitis, for instance, scarcely ever follows railway accidents, (d) In diseases 
of the bones of the spine, either caries or cancer. This is a more common cause 
of localized acute transverse myelitis than of the diffuse affection, (e) Is 
disease of the cord itself, such as tumors and syphilis; in the latter, either in 
association with gummata, in which ease it is usually a late manifestation; or 
it may follow within a year or eighteen months of the primary affection. 

Morbid Anatomy.—in localized acute myelitis affecting white and gray 
matter, as met with after accident or an acute compression, the .card, is-swollen, 
the-pia. injected, the consistence greatly reduced, and on incising the mem¬ 
brane an almost diffluent material may escape. In less intense grades, on section 
at the affected area, the distinction between the gray and white matter is lost, 
or is extremely indistinct. The tissue may be injected, or, as is often the case, 
haemorrhagic. It is particularly in those forms, due to extension of disease 
from without or to acute compression, that we find definite involvement of 
the white matter. In oilier instances the gray matter is chiefly affected. There 
may be localized areas throughout the coni in which the gray matter is reduced 
in consistence and luemorrhagic, the so-called red softening. There may be 
definite cavity formations in these foci, in some cases of disseminated or 
focal myelitis the meninges also are involved and there is a myelomeningitis. 
And, lastly, there are instances in which, throughout a long section of the 
cord, sometimes through the lumbar and the greater part of the thoracic, or 
in the thoracic and cervical regions, there is a diffuse myelitis of the gray 



■DIFFUSE AND FOCAL DISEASES OF THE SPINAL CORD. 94< 

if Histologically the nerve fibres are much swollen and irregularly distorted) 
ie axis-cylinders are beaded, the myelin droplets are abundant, and the 
minated bcftlies known as corpora amylneea may be seen. Granular fatty 
Ha axe also numerous and there may be leucocytes and red blood-corpuscles, 
ianges ia the blood-vessels are striking; the smaller veins are distended and 
ay show varicosities. The perivascular lymph spaces contain numerous leu- 
icytes, and the smaller arteries themselves are frequently the seat of hyaline 
rombi. The ganglion cells are swollen and irregular in outline, the proto- 
asm is extremely granular and vacuolated, and the nuclei, though usually 
visible, may show signs of division, and the processes of the cells are not seen. 

In cases which persist for some time we have an opportunity of siring 
e later stages of acute myelitis. The acute, inflammatory, hypenemie or 
■ed softening is succeeded by stages in which the affected area becomes 
norc yellow from gradual alteration of the blood-pigment, and finally white 
u color from the advancing fatty degeneration. In eases of compression 
lyelitis, a sclerosis may gradually be produced with the anatomical picture 
f a chronic diffuse myelitis. * 

Symptoms. — (a) Acutk Diffuse Mvki.itis.— 1 This form may follow ex¬ 
posure to cold, or occurs in connection with syphilis nr one of the infectious 
diseases, or is seen in a typical manner in jho extension from injuries or 
from tumor. The onset, though scarcely so abrupt as in luemorrhage. may 
be sudden; a person may be attacked on the street and have difficulty ill 
getting home. In some instances, the onset, is preceded by pains in the 
legs or back, or a girdle sensation is present. If may In 1 marked by chills, 
occasionally by convulsions; fever is usually present from the beginning— 
at first sight, hut subsequently it may become high. 

The motor functions are rapidly lost, sometimes as quickly as in Landry^ 
ascending paralysis. The paraplegia may be complete, and, if the myelitis 
extends to the cervical region, there may be impairment of motion, and 
ultimately complete loss of power m the upper extremities as well. The 
sensation is lost, but there may at first be liyponcsthcsia. The reflexes in 
the initial stage are increased, but in acute central myelitis, unless limited 
in extent to the thoracic and cervical regions, the relieves are usually abolished. 
The rectum and bladder are paralyzed. Trophic disturbances are marked; 
the muscles waste rapidly; the skin is often congested, and there may he 
localised, gating. The temperature of the affected limbs may be lowered. 
Acute bed-sores may develop over the sacrum or on the heels, and sometimes 
a multiple arthritis is present. In these acute eases the general symptoms 
become greatly aggravated, the pulse is rapid, (he tongue becomes dry; there 
is delirium, the-fever increases, and may reach 107° or 108°. 

Thfi course of the disease is variable. In very acute eases death follows 
I in fr om fiv e to ten days. The cases following the infectious diseases, par- 
I ticularly the fevers and sometimes syphilis, may run a milder eour.se. 

' The diagnos is of this variety of acute myelitis is rarely difficult. In 
common with the acute asceuding paralysis of Landry, and with certain 
eases - of m ultiple neuritis, it presents a rapid and progressive motor paraly¬ 
sis. "Prom the former it is distinguished by thehnore marked involvement 
of sensation, theitrophic disturbances, the paralysis of bladder and rectum, 
t he rapid wasting^-the electripal changes, and the fever. From acute cases 
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of multiple neuritis it may be more difficult to distinguish, as the sensory 
features in these cases may be marked, though there is rarely", if ever, in 
multiple neuritis complete anaesthesia; the wasting, moreover, is more^xapid 
in myelitis. The bladder and rectum are rarely involved—though in ex¬ 
ceptional cases they may be—and, most important of all, the trophic changes,* 
the development of bull®, bed-sores, etc., are not seen in multiple neuritisJ 

(6) Acuxs TRANBVKUtas Mvjsmtib. —The symptoms naturally differ withi 
the situation of the lesion. 

(1) Acute transverse myelitis in the thoracic region, the most common 
situation, produces a very characteristic picture. The symptoms of onset. 
aTe variable. There may be initial pains or numbness and tingling in thW 
legs. The paralysis may sot in quickly and become complete within ft 
few days; but. more commonly it is preceded for a day or two by sensations 
of pain, heaviness, and dragging in the legs. The paralysis of the lower 
limbs is usually complete, and if at the level, say, of the sixth thoracic 
vertebra, the abdominal muscles axe involved. Sensation may be partially 
or completely lost. At the onset there may be numbness, tingling, or even 
hyperesthesia in the legs. At the level of the lesion there is often a zone of 
hyperesthesia, which is discovered by passing a test-tube containing hot 
water along .the spine, when the sensation of warmth changes to one of 
actual pain. A girdle sensation may occur early, and when the lesion is in 
this situation it is usually felt between the ensiform and umbilical regions. 
The reflex functions are variable. There may at first be abolition of the 
rellexes; subsequently, those which pass through the segments lower than the 
one affected, may be exaggerated and the legs may take on a condition of spastic 
rigidity. Tt does not always happen, however, that the reflexes are increased 
here, for in a total transversolesion of the cord, they are usually entirely lost 
as first pointed out by Bastian. That this is not due to the preliminary shod 
is shown by the fact that the abolition of the reflexes may be permanent. The 
muscles become extremely flabby, waste, and lose their faradio excitability, and 
the sphincters lose their tone. The temperature of the paralyzed limbs is vari¬ 
able. It may at first rise, then fall and become subnormal. Lesioixs of the skin 
are not uncommon, and bed-sores are apt to form. There is at first retention of 
urine and subsequently spastic incontinence. If the lumbar centres are in¬ 
volved. there are from the outset vesical symptoms. The urine is alkaline in 
reaction and may rapidly become ammoniacal. The bowels are constipated 
and there is usually incontinence of the faxces. Some writers attribute the cys¬ 
titis associated with transverse myelitis to disturbed trophic influence. 

The course of complete transverse myelitis depends a good d eal upon its 
cause. Death may result from extension. Segments of the cord may be com¬ 
pletely and permanently destroyed, in which case there is persistent paraplegia. 
The pyramidal fibres below the lesion undergo the secondary degeneration, and 
there is an ascending degeneration of the dorsal median columns, if the 
lower segments of the cord are involved the legs may remain flaccid. In some 
instances a transverse myelitis of the thoracic region involves the ventral horns 
above and below the lesion, producing flaceidity of the muscles, with wasting, 

■ fibrillar contractions, and the reaction of degeneration. More commonly, 
however, in the cases which last many months there is more or less rigidity of 
the muscles with spasm or persistent contraction of the flexors of the knee. 
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t (2) Transverse Myelitis of the Cervical Region .—Jf tin* lesion is i|t the 
fevel of the Sixth or seventh cervical nerves, there is paralysis of the upper 
Hctcemities, more or less complete, sometimes sparing the muscles of >the 
ihoulder. Gradually there is loss of sensation. The paralysis is usually com¬ 
pete below the point of lesion, but there are rare instances in which the arms 
are affected, the so-called cervical .paraplegia. In addition, to the symp- 
already mentioned there are several which are more characteristic of 
averse myelitis in the cervical region, such as the occurrence of vomiting, 
cough, and slow puls**, which may sink to 20 or HO, pupillary changes— 
Inyosis—sometimes attacks of dysphagia, dyspiuea, or svgeope. 

Treatment of Acute Myelitis.— In the rapidly developing form due either 
to a diffuse inflammation in the gray matter or to transverse myelitis, the 
important measures arc scrupulous cleanliness, care and watch fill ness in 
guarding against bed-sores, the avoidance of cystitis, either by systematic 
catheterization or, if there is incontinence, by a carefully adjusted bed urinal, 
or the use of antiseptic cotton-wool repeatedly changed. In an acute onset 
in a healthy subject the spine may be cupped. Counter-irritation is of doubt¬ 
ful advantage. Chapman's ice-bag is sometimes useful. No drugs have the 
slightest influence upon an acute myelitis, and even in subject- with well- 
marked syphilis neither mercury nor iodide o^ |mtas-ium is curative. Tonic 
remedies, such as quinine, arsenic, and strychnia, mav be used m the later 
stages. When the muscles have wasted, massage is benelicial in maintaining 
their nutrition. Electricity should not lie used in the early stage.-oI myelitis. 
It is of no value in the trail-verse myelitis in the thoracic region with retention 
of the nutrition in the muscles of the leg. 


E. DIFFUSE AND FOCAL DISEASES OF THE DRAIN. 

I. TOPICAL DIAGNOSIS. 

Only certain regions of the brain give localizing svmptoms. These are the 
cortical motor centres and the associated sensorv centres, the speech centres, 
the centres for the special senses, and the tracts which connect the-e coitical 
areas with each other and with other purls ol the nervous system. 

The following is a brief summary of the effect- of lesions from the cortex 
to the spinal cord: 

1. The Cerebral Cortex.— (a) UedcaoUoslenous of the. mot or cortex cause 
paralysis in the muscles of the opposite side of the body. 1 lie paralysis is at. 
first flaccid , but the spastic condition subsequently develops. The extent of 
the paralysis depends upon that of the lesion. Ii is apt to lie limited to the 
muscles of the head or of an extremity, giving ri-c to the cerebral monoplegias. 
One gro up of muscles may be much more affected than others, especially in 
lesionsoFThThighly differentiated area for the upper extremity. It is un¬ 
common to find all the muscle group- of an extremity equally involved in 
cortical monoplegia. Very rarely through small bilaterally symmetrical lesions 
monoplegia of the tongue mav result without paralysis of the face. A lesion 
may involve centres lying close together or overlapping one another, thus pro¬ 
ducing associated monoplegias—e. g., paralysis of the face and arm, or of the 
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arm and leg, but not of the face and leg without involvement of the arm. 
Very rarely the whole motor-cortex is involved, causing paralysis of the opposite 
side—cortical hemiplegia. TTnnnlly in nnoh instances there in marked recovery, 
so that only a monoplegia persists. 

Adjoining and posterior to the motor area is believed to be the region of 
tjie cortex in which the impulses concerned in general bodily sensation (cutane¬ 
ous sensibility, muscle sense, visceral sensations) first arrive (the somsssthetic 
area). Combined with the muscular weakness there is usually some disturb¬ 
ance of sensations, particularly of those of the muscular sense. In_ lesions of 
the superior parietal lobe the stereognostic sense is very often affected. For 
\ exam pie, when a coin or a knife is placed in the hand of. the affected limb, the 
i patient’s, eyes being closed, it is not recognized, owing to inappreciation of 
the form and consistence of the object, and this even though the slightest 
tactile stimulus applied to the fingers or surface of the hand is felt and may 
be correctly localized. The sense of touch, pain, and temperature may be 
lowered, but usually not markedly unless the superior and inferior parietal 
lobules are involved in subcortical lesions. Paresthesias and vaso-motor dis¬ 
turbances are common accompaniments of paralyses of cortical origin. 

(6) Irritative lesions cause localized spasms as described on page 883. 
The most varied muscle groups corresponding to particular movement forms 
may be picked out. If the irritation be sudden and severe, typical attacks of 
Jacksonian epilepsy may occur. These convulsions are often preceded and 
accompanied by subjective sensory impressions. Tingling or pain, or a sense 
of motion in the part, is often the signal symptom (Scguin), and is of great 
importance in determining the seat of the lesion. 

Lesions are often both destructive and irritative, and we then have com¬ 
binations of the symptoms produced by each. For instance, certain muscles 
may be paralyzed, and those represented near them in the cortex may be the 
seat of localized convulsions, or the paralyzed limb itself may be at times 
subject to convulsive spasms, or muscles which have been convulsed may be¬ 
come paralyzed. The close observation of the sequence of .the symptoms in 
such cases often makes it possible to trace the progress of a lesion involving 
the motor cortex. In these eases the most frequent cause is a developing tumor, 
though sometimes local thickenings of the membranes of the brain, small ab¬ 
scesses, minute haemorrhages, or fragments of a fractured skull must be held 
responsible. 

In another section lesions involving the centres for the special senses arc 
considered, and we shall simply refer to them here. The symptoms caused 
by lesions of the speech centres will be described under aphasia, and it is 
only necessary to note here the near situation of the motor speech area ( Broca’s 
centre ) in the left inferior frontal convolution to the centres for the face and 
tongue on that side, and the nearness of the supposed centre for writing to 
that of the hand and arm, and to state that motor aphasia ia often associated 
wir b paral ysis of the right side of the face and the right arm. Accompanying 
the paralysis, following a Jacksoniah fit, of the right face or arm there is often 
a transient motor aphasia. 

According to Flechsig, the sensori-motor centres are limited to tolerably 
circumscribed areas in the cortex, which differ from other portions in that thev 
are provided with projection fibres which connect them with lower centres. 
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l?he re mainin g areas of the cortex, amounting, he believes, to about two-thirds 
of the whole*, are devoid of projection fibres and are concerned entirely in 
associative activities. These latter areas, the association centres ” of Floeli- 
aig, are three in number: (1) The anterior association centre, including the 
whole of the frontal lobe in front of the sonuvslhctic area; (',!) (be middle 
association centre, corresponding to the cortex of the island of Jjeil; and (3^ 
the large, posterior association centre, including the pnecuneus, the su|>erior 
and inferior parietal lobules, the supramarginal and angular gyri. and the 
whole of the temporal and occipital lobes except the auditory and visual sen¬ 
sory areas. 

Flechsig attributes-the higher psychic functions, especially those connected 
with the personality of the individual, to the anterior association centres, while 
the intellectual activities which hare to do with knowledge of the external 
world ho believes correspond to the functions of the large posterior association 
centre. Whether these views be true, and. if so, in how far they may lie applied 
practically in the localization of diseases, especially of the mind, the future 
has to decide. * 

2. Centrum Semiovale.—Lesions in this part mayiaxstlve either projection 
fibres (motor or sensory) or association fibres. If involvement of (lie motor 
path cause paralysis, this has the distribution of a cortical patsy when the 
lesion is near the cortex, and of a paralysis due to a lesion of the internal 
capsule when it is near that region. These lesions of the molor Wires may 
be associated with symptoms due to interruption in the other systems of Wires 
running in the centrum semiovale; there may he sensory disturlmnces-4-hoini- 
aniEBthesia an^ hemiunopia—and if the lesion is in the left hemisphere one 
of the different forms ofjaphasia may accompany the paralysis. 

3. Corpus Callosum.—L’ins may be congenitally absent without symptom*. 

An acute lesion involving a large portion of the corpus callosum may, how-/ a, 
ever, yield symptoms suggestive of its localization in tins region. In the ease 
recorded by Kcinhard, in which the situation of the lesion was sus|ieolcd ante 
mortem, there was a I disturbance of equilibration (without vertigo) and of 

.the synergetic movements of both halves of the body. The autopsy revealed 
a gliosareoma which had destroyed the posterior three-fourths of the corpus 
callosum. In Bristowe’s 4 cases there existed, as symptoms common to all, 

> pain in the head and ^partial or complete hemiplegia, with gradual extension 
of the paralysis to the opposite side of the body, j Toward the end of life there 
was disturbance of speech^ difficulty in deglutition ./incontinence of urine and 
fiecos, an£ dementia. Here the symptoms have in them nothing that can be 
looked upon as pathognomonic; indeed, many of the phenomena were doubtless 
dependent upon involvement of the projection and association fibres of the 
centrum semiovale. 


IrLanimak in which the corpus callosum has been cut experimentally pro¬ 
gressive emaciation has been mentioned as a characteristic phenomenon. 

4‘. Internal Capsule (Fig. 4).—Through this pass within a rather narrow 
area all, or nearly all, of the projection fibtes (both motor and sensory) which 


are cqqkeeted with the cerebral cortex. It is divided into an anterior limb, a 
knees had a posterior limb, the latter consisting of a thalamo-lenticular por- 
tiraen tht anterior two-thirds) and a retrodenticular portion (its posteriori 
tJhe^pupil(n considering the effects of a given focal lesion involving the fibres d 1 
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of tlyi internal capsule, it is not to be forgotten that the relations of the tw- 
limbs of the capsule to one another and to the knee vary considerably in dif 
ferent horizontal planes. Much of the confusion in the bibliography is do 
pendent upon neglect to describe the horizontal level of the lesion, as well a 
its situation in an antero-posterior direction. ■ The principal bundle..pasainj 
through the interior limb of the capsule is that which connects the frontal gyr 
land the medial bundle in the base of the peduncle (crus) with the nuclei o 
[the pons. ^These fibres are centrifugal, and innervate chiefly the lower moto 
(nuclei governing bilaterally innervated muscles, especially those of the eyes 
head, necK, and probably those of the mouth, tongue, and larynx.,... In lowe 
'horizontal planes these fibres are situated near the knee of the capsule, it u 
the region of the knee of the capsule which transmits especially the fibres pass 
ing from the cerebral cortex to the nuclei of the facial, hypoglossal, and thirc 
nerves. The path which supplies the nuclei governing the muscles used ir 
speech passes through the knee. 

The pyramidal tract goes through the thalamo-lenticular portion of the 
capsule. The fnotor fibres are arranged according to definite muscle groups 
or rather movement forms, those for the movements of the arm being anterioi 
to those for the leg. The number of fibres for a given muscle group corre¬ 
sponds rathefr to the degree o£ complexity of the movements than to the size 
of the muscles concerned. Thus the areas for the fingers and toes are rela¬ 
tively large. 

The fibres to the somaesthetic area of the cortex—that is, those from tin 
ventro-lateral group of nuclei of the thalamus and the tegmental radiations— 
carrying impulses concerned in general bodily sensation, pass upward througl 
the posterior part of the thalamo-lenticular portion of tho capsule. Some o 
these fibres pass through the anterior two-thirds of the posterior limb along 
side of the fibres of the pyramidal tract. 

Through the retro-lenticular portion of the posterior limb,- opposite th< 
posterior third of the lateral surface of the thalamus, pass (l)J,hc..fibres carry 
ing impulses concerned in tho sensations of the opposite visual field (optii 
radiation from the lateral geniculate body to the visual sense area in tin 
occipital cortex); (2) the fibres carrying impulses concerned in auditory sen 
sations (radiation from the medial geniculate body to the auditory sense arei 
in the cortex of the temporal lobe); (3) the fibres (probably centrifugal 
connecting the cortex of the temporal lobe with the nuclei of the pons. 

With this preliminary knowledge concerning the internal capsule, it is no 
difficult to understand the symptoms which result when it is diseased. 

Since here all the fibres of the upper motor segment are gathered togethe 
in a compact bundle, a lesion in this region is apt to cause complete hemi 
plegja.of the opposite side, followed later by contractures; and if,the lesioi 
involves the hinder portion of the posterior limb there is also hemiansestbesia 
including even the special senses (Fig. 4). As a rule, however, lesions o 
the internal capsule do not involve the whole structure. The disease usual 1; 
affects mainly either the anterior gr posterior portions, and even in instance- 
in which at first the symptoms p6int to total involvement, there is disap 
pearance often of a large part of the phenomena after a short tim'. J fhu- 
when the pyramidal tract is destroyed (lesion of the thalamo-lenti; ar For 
tion of the capsule) the arm may be affected more than the leg, or * ce V8r *Vi 
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[The facial paralysis is usually slight, though if the lesion be well forward 
In the capsulfe the paralysis of the face and tongue may be marked. 

| IJgjnianaesthesia alone without involvement of the motor fibres, due to dis¬ 
ease of the capsule, is rare. There is usually also at least partial paralysis 
of the leg.* When .the retro-lenticular portion of the capsule is destroyed the 
hemi anaesthesia is accompanied by hemianopsia, disturbances of hearing, and 
»metimes of smell and taste. The occmieneo-of- hemiehorea, marked Jremor, 
ir hemiathetosis after a capsular hemiplegia points to the involvement of the 
ialamus or of the hypothalamic region in the lesion. 

Charcot and others have described cases in which as a result of disease of 
he internal capsule there has been paralysis of the face and leg without 
nvolvemcnt of the arm. In such instances the lesion is linear, extending from 
he posterior part of the anterior limb of the internal capsule backward ami 
ateralward to the leg region in the posterior limb of the capsule, the region 
or the arm escaping. 

Capsular lesions when pure are not usually accompanied by apluisic 
ymptoms, alexia, or agraphia. A “ subcortical ” motor aphftsia may result 
’ the lesion is bilaterial, as in pseudo-bulbar paralysis, or if on the left, 
side it is so extensive as to destroy the fibres connecting Broca’s convolu¬ 
tion with the opposite hemispheres, as well $s the pyramidal •fibres on the 
same side. 

5. Crura (Cerebral Peduncles). —From this level through the |wns, me¬ 
dulla, and cord the upper and lower motor segments are represented, the first 
by the fibres of the pyramidal tracts and by the fibres which go from the cere¬ 
bral cortex to the nuclei of the cerebral nerves, the latter by tin; motor nuclei 
and tho nerve fibres arising from them. Ijcsioiis often affect both motor 
segments, and produce paralyses having the characteristics of each. Tlms*n 
singlo lesiou may involve the pyramidal tract and cause a spastic paralysis 
on the opposite side of the body, and also involve the nucleus or the fibres 
of one of the cerebral nerves, and so produce a lower segment paralysis on 
the same side as the lesion—crossed paralysis. In the crus the third and 
fburth cerebral nerves run near the pyramidal tract, and a lesion of this region 
is apt to involve them or their nuclei, causing partial paralysis of the muscles 
of the eye on the same side as the lesions, combined with a hemiplegia of the 
opposite side (Fig. 1, 3). 

The optic tract also. crosses the crus and may be involved, giving hemi- 
anonsia in the opposite halves of the visual fields. 

If the tegmentum bo the seal of a lesion which does not involve the base 
rf the peduncle (or pes) there may bet disturbances of cutaneous andlmus- 
rular sensibility* ataxiafrdisturbances of hearing, or oculo-motor paralysis. An 
iculo-moior paralysis of one side, accompanied by a hemi-ataxia of the opposite 
;ide, appears to bo especially characteristic of a tegmental lesion. 

6. Corpora Quadrigemina. —Anatomical studies point to the view that the 
nppfriny cnilip nl(anterior quadrigeminal body)_ represents thfi most impor- 
ant subcortical central organ for the control of the eye-muscle nuclei. This 
5 supported to~a certain extent by clinical evidence, though as yet but few 
ases have been carefully studied. / Sight is only slightly, if at all, disturbed 
'hen the superior colliculus is destroyed. -The pupil is usually widened, and 

reaction, both.^o light and on accommodation, interfered with. 
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Apparently actual paralysis of the eye muscles does not occur unless the nucleus 
of the third nerve ventral to the aqueduct be^also injured. 

. The inferior colliculus (posterior quadrigeminal body), on the other hand, 
has been shown by anatomical study to . he-an important-way-station in the 
auditory conduction-path. A largo part of the lateral lemniscus "ends in its 
nucleus, and from it emerge medullated fibres which pass through the brachiuni 
quadrigeminum inferins to the medial geniculate body. Thence a large bundle 
runs through the retro-lenticular portion of the internal capsule to the auditory 
sense area in the cortex of the temporal lobe. 

Weinland has collected 19 cases of tumors of the corpora quadrigemina 
from the bibliography; in 9 of these auditory disturbances were especially 
noted. Since the central auditory path of each side receives impulses from 
both ears, lesion of the colliculus on one side may dull the hearing on both 
sides, though the opposite ear is usually the more defective. Lesion of the 
inferior colliculus may be accompanied by disturbance of mastication, owing 
to paralysis of the descending (mesencephalic) root of the trigeminus. The 
fourth nerve niay also be involved. The ataxia which sometimes accompanies 
lesions of the corpora quadrigemina is probably to be referred to disturbance 
in conduction in the medial lemniscus. 

7. Pons and Medulla Oblopgata. —Lesions involving the pyramidal tract, 
together with any one of the motor cerebral nerves of this region, cause Classed 
paralysis. A lesion in the lower part of the pons is apt to cause a lower- 
segment paralysis of the face on the same side (destruction of the nucleus of 
the facial nerve or of its root fibres) and a spastic paralysis of the arm and 
r tcg on the opposite side (injury to pyramidal tract) (Fig. 1, 4). The abdu- 
r cans, the motor part of the trigeminus, and the hypoglossus nerves may also 
be paralyzed in the same manner. When the central fibres to the nucleus 
of the hypoglossus are involved a peculiar form of anarthria results. If the 
.nucleus itself be diseased, swallowing is interfered with. 

' - When the sensory fibres of the fifth nerve are interrupted, together with 
/the sensory tract (the medial lemniscus or fillet) for the rest of the body, which 
”fias already crossed the middle line, there is a crossed sensory paralysis— 
*i. e., disturbed sensation in the distribution of the fifth on the side of the 
^lesion, and of all the rest of the body on the opposite side. 

; A paralysis,of the external rectus muscle of one eye and of the internal 
rectus of the other eye (conjugate paralysis of the muscles which turn the 
eyes to one side), in the absence of a “forced position” of the eyeballs, is 
highly characteristic of certain lesions of the pons. In such cases the internal 
reefus may still be capable of functioning on convergence, or when the eye 
Ho which it belongs is tested independently of that in which the external reetus 
4s paralyzed. This form of paralysis is found, as a rule, only when the lesion 
'lies just in front of the abducens or involves the nucleus itself, or includes. 
besides*the root fibres of the abducens, that portion of the formatio reticularis 
that lies between them and the fasciculus longitudinalis medialis (von Mona- 
kow). The cases of conjugate paralysis just referred to may be complicated 
by other disturbances of the eye-muscle movements, in which case the inter¬ 
pretation of the symptoms may be rendered difficult. The facial nerve is often 
involved in these paralyses. 

, In lesions of the pons the patient often has a tendency to fall toward the 
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Bide on which the lesion is, probably on account,of implication of the middle 
peduncle of the cerebellum (brachiuni pontis)5 Still more frequent *is the 
simple motor hemi-ataxia consequent upon lesio n of the m edial leiunisctm^mul 
peiheeSL-Sf. longitudinal bundles .in the formatio reticularis. Tins is often 
accompanied by a$dissociated sensory disturbance,-pain and temperature being 
affected, while touch remains normal. , The muscular sense may also lw in¬ 
volved. Only when the lesion is very extensive are there disturbances of hear¬ 
ing (involvement of the lateral lemniscus or corpus Irupezoidcum). 

The symptoms produced by involvement of the different cerebral nerves 
will be considered in detail in another sect ion. 

8. Cerebellum.—The functions of this part of the brain are still under 
consideration. Luciani, whose monograph is exhaustive, regards it as “ an end 
organ, directly or indirectly related to certain peripheral sensory organs and 
in direct efferent relationship with certain ganglia of the eerehro-spinal axis, 
and indirectly with the motor apparatus in general. It is functionally homo¬ 
geneous, each part exercising the functions of the whole, hut having special 
relations to the muscles of the corresponding side of the hod/" (Krauss). 

Lesions of the lateral lobes affect the corresponding side of the body, while 
esions of the middle lobe (vermis) affect both sides. Partial removal is fol- 
owgd-by—transientimuscular weakness; complete renuivaTby*o,xIronic iueo- 
irdination. Its one important function would appear to be the coordination 
T the muscular movements. 

In monkeys the symptoms differ much at different periods after the opera- 
ion. During the, first five or six days irritation phenomena predominate, 
iccording to Luciani, there is-aiUlCJiia,-.atony 1,1 the muscles, ifnd astasia _ 
n the side of the body operated upon. The animal can not stand or walk, 
ill these symptoms may gradually disappear in the course of a few months. 

The experiments of J. S. Kisicn Russel 1 do not. entirely confirm the obser¬ 
vations of Luciani, In the first place, the occurrence of asthenia is not con¬ 
stant, and as to atony, while the patellar tendon relieves arc sometimes absent, 
they are as a rule intact in pure cerebellar lesions. There may he even mus¬ 
cular rigidity instead of atony. Russell’s experiments make it seem likely that 
'.the cerebellar hemisphere of one side exercises constantly an inhibitory effect 
ujBHffffic activities of the cerebral hemisphere of the opjiosite side (probably 
by way of the braehium conjunctivum). Thus after removal of one cerebellar 
hemisphere he found that movements of the arm and leg could be caused by a 
faradic stimulation of the contralateral motor area, much milder than that 
necessary to stimulate the homolateral motor area. The epileptic seizures fol¬ 
lowing the administration of absinthe were far greater on the side of ablation. 
It is not impossible that the explanation of the epileptiform attacks by no 
means rare in cerebellar disease is here to be sought. 

W. C. Krauss has analyzed the lesions and symptoms in 100 cases of dis¬ 
ease of this part. The morbid conditions were as follows: Surcoma in 22 
cases; tu bercle in 22; glioma in 18; abscess in 10; tumor of unspecified origin 
in 13; cyst in 7j"and 1 case each of softening, endothelioma, cyst and sarcoma, 
cancer, gumma, fibjama, and haemorrhage. The left lobe was affeeted 32 times, 
the right lobe 32-times, and the middle lobe 17 times. Thus tumor constituted 
by far the most important affection. There may be no symptoms whatever 
if it is in one hemisphere only and does not involve the middle lobe. There 
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are instances not only of complete absence of one whole hemisphere from arrest 
of grbwth, but also of extensive bilateral disease, which throughout life has 
yielded no noticeable symptoms. Only when lesions are comparatively sudden 
do the symptoms resemble the early experimental states in animals. Other 
portions of the brain appear to be able to take on the functions normally 
performed by the cerebellum. _ The most_ common symptoms in tumor of the 
cerebellum are as follows: 

"^Vwiigo, which is rqore consta nt fh' 8 than m- aff n etinna - of any other 
re gion of the.brain. Some believe this to be due to involvement of the nervus 
vestibularis or its nuclei of termination, by means of which the.semicircular 
canals are connected with the cerebellum. The symptom was present in 48 
of the cases of Krauss’ collection, not reported in 43. The vertigo appears 
to bo entirely independent of the ataxia. Though most frequently associated, 
either symptom may be present without the other. The vertigo of cerebellar! 
‘'’disease is often associated with the feeling that objects are revolving about the 
. body, or that the body itself iB moving, i Headache was present in 83 cases! 
\ Vomiting occulted in 69 cases, not reported ill Optic neuritis was found 
in' 66 cases, not reported in 23. It is apt to appear early, and is probably 
7 brought about’by the obstructive internal hydrocephalus that commonly results 
from subtentorial growths thrqpgh .pressure on the aqueductus cerebri. 

Of symptoms which are designated as more particularly cerebellar,! Hlaxia, 
.particularly of the homolateral limbs, is the most important. In cerebellar 
>ataxia thefgait is irregular and staggering, often zigzag, and in attempting to 
walk the patient sways to and fro like a drunken man (demarche d’ivresse of 
>h& French writers). As a^ule, the patient walks and tends to fall toward the 
effected side, but the rule is not certain. gThe ataxia of cerebellar digeasejs to 
bd sharply differentiated from th^taxia of tabes dorsalisjfro m c o rtical a taxia,| 
and probably from the ataxia accompanyingrtfiseases of the tegmental'portion 
bf the pons andjeerebral peduncle. 13-Cerebetlar ataxia is bothrstatic andady¬ 
namic. The opening or closing of the eyes has less influence than in spinal 
ataxia. Very important for differential diagnosis is the fact that when tliej 
patient-lies in bed movementa .tolerably well coordinated can be carried out.' 
-The coarse nature of the incoordination distinguishes cerebellar ataxia from 
"that due to lesion of the cerebral cortex.j} In the latter thei fi ner movem ents 
(buttoning, etc.) are especially apt to be involved, and there is usuall^hemi- 
n aresls or mono-paresis, and oftcn^disturhance-of muscular, sense/pnd of tho 
st ereognos tic sense (von Monakow). Cerebellar ataxia may depend upon the 
withdrawal of the influence of the cerebellum upon the cerebrum. Babinski 
has pointed out thatjthe.affected .limb,-although ataxi% may be held in a given 
p osition more steadily than normal, and also that repeated movements can not 
be as quickly performed on the affected as on the normal side. 

■" ^ Pares is, especially, -of the homolateral trunk muscles, manifest in an_in- 
amliTy to perform the movements of bending, erection, and lateral flexion of 
the trunk, may be present (Hughlings Jackson). Risien Bussell holds-that 
paralysis is ‘t probably directly due to the withdrawal of the cerebellar 
influence from the muscles.” A peculiar attitude of the head has been de¬ 
scribed, in which the face looks upward and is turned away from the side 
occupied by the growth. Deficiency in power of the limbs on the same side 
is frequent. 
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Other less constant but suggestive symptoms are^ieijialgic paint in the 
region of the neck and occiput; blocking of the veuas Qaleni and dilatation 
of the lateral ventricles, (puaing in atuldcen -hydrocephalus ^pressure on the 
mid-brain, pons, or medulla oblongata, producing paralysis of {he cerebral 
nerfes (most commonly the sixth cranial^} rhythmical contractions of the head 
or extremitiesyjnystagmus (particularly when looking toward the side of the 
lesion) ,li|tremor,(<pnarthria, /Auditory or visual disturbances. There may be 
glycosuria, andj^ilateral rigidity .from pressure on the motor paths. Sudden 
death may occur. 

1 The reflexes, though variable, are apt to be increased on the side of the 
lesion, and if internal hydrocephalus develops they may be exaggerated on both 
sides. When the cerebellar disease involves other structures directly, or indi¬ 
rectly through action at a distance, the reflexes may be abolished. 

Symptoms of general mental disturbance may accompany cerebellar dis¬ 
ease, but they are not characteristic. There is ofterajrritabilitv^nfeebled 
memory, and joward the end sopor and coma. 

H APHASIA. 

Speech disorders give important information as to the position of lesions 
of the nervous system, and it is for this reason that they are considered here. 

The studies of Boulliaud, Dax, Broca, Bastian, Kussmaul, Lielitlieim, 
Marie, and others have done much to widen our knowledge of this very ditli- 
cult subject. The student is referred to the works of these authors, and 
especially to the recent monograph of Motitier. * 

, As in all other voluntary movements speech requires not only a motor but 
a sensory apparatus, and we have, as comjtosing the speech mechanism? a 
sensory or receptive part as well as a motor or emissive part. These two parts 
are associated with the liigher centres underlying the intellectual process, and 
are controlled by them. 

The muscles which are used in the production of articulate speech are many 
and widely distributed; thus, the respiratory muscles, the muscles of the larynx, 
the pharynx, the longue, the lips, and those which move the jaws, are all 
brought into play during speech. These muscles are all active in other less 
complicated movements; for instance, respiration, crying, sucking, etc., and 
these”comparatively simple movements are represented in the gray matter of 
the .lower motor segment in the pons, medulla, and spinal cord. The asso¬ 
ciation of neurones upon which these movements depend is made during foetal 
life, and is in good working order at the time of birth. 

As the child’s brain grows and takes control of the spinal centres through 
the medium of the pyramidal tracts, other more complex movements are de¬ 
veloped and special neurones are set apart for this purpose. There is, then, 
a re-representation (Hughlings Jackson) of the finer movements of these mus¬ 
cles in the upper motor segment. They are localised in the central convolu¬ 
tions about the lower part of the Bolandic fissure. All these muscles except 
those of the tongue and lips are used bilaterally, and so their movements on 
each side of the body are represented on both sides of the brain. 

This group of movements, which are in part congenital and in part ac¬ 
quired during the early months of life, is that from which the delicate move- 
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ments of articulate speech are developed. The structures upon which these 
moveihents depend make the primary or elementary speech mechanism. 

The cortical centres are in the lower third of the central convolution on 
both sides of the brain. They are bilaterally acting centres, and a lesion 
limited to either one should not produce marked or permanent defects in 
speech. This is true for the right side, but on the left Broca’s convolution 
did the insula are so closely situated that they are usually injured at the same 
time, and motor aphasia results. 

The Path from Cortex to Lower Hotor Centres. —This is made up of the 
motor fibres which go to the nuclei of the pons and medulla, and in the 
internal capsule is situated near the knee. As in the cortex, a unilateral 
lesion here causes only slight disturbances of speech due to difficult articula¬ 
tion, following weakness of the opposite side of the face and tongue. On-ihe 
left side*, if the lesion is so near the cortex as to involve the fibres which 
connect Broca’s convolution with the primary speech mechanism, subcortical 
motor aphasia is produced. Bilateral lesions (usually in the internal capsule, 
but at times in the cortex) cause speechlessness^with paralysis of the muscles 
of . articulation—pseudo-bulbar paralysis. To these speech defects Baatisn 
gives the namer Anhcmt ar. 

The lower->scgment of the primary speech mechanism is made up of the 
motor nuclei in the medulla, etc., and the peripheral nerves arising from them. 
Lesions here, if extensive enougli—as, for instance, in progressive bulbar paral¬ 
ysis—may cause speeehlcssness—anartliria (Bastion); but usually they are 
more limited, giving various disturbances of articulation. 

As the'child learns to Bpeak there is developed in the cortex of the brain 
an association of centres which takes control of the primary speech mechanism. 
I The child is constantly hearing objects called by names, and lie loams to asso¬ 
ciate certain sounds with the look, feel, taste, etc., of certain things. When 
he hears such a sound he gets a more or less clear mental picture of the 
object, or, in other words, he has developed certain auditory memories. These 
memories of the sounds of words are stored in what is called the auMery 
ijiiiili miiiilrr This centre, which in the majority of people is the controlling 
speech centre, is situated in the first temporal convolution on the loft side .in 
right-handed people, and on the right side in those who arc left-handed. 
Various theories have been advanced to explain the predominance of the left 
hemisphere in the speech mechanism, and Weber .believes that it is dependent 
upon the development of the writing centre in the left motor cortex in associa- 
tion w ith the centre for the right hand. The afferent impressions arising in 
the ears reach the temporal lobes, those from each ear going to both sides of 
the brain. From each of these primary auditory centres impulses are sent 
to the auditory sj>ecch centre in the left hemisphere. The child endeavors, 
and by repeated efforts learnS, to make the sounds that he hears, and he first 
becomes able to repeat words, then to speak voluntarily. To do this, he has 
had to learn certain very delicate movements, and so there has been developed 
a special motor centre for speech in which these movements are localized. 

The Motor Speech Centre. —This has been placed in Broca’s convolution, 
the posterior part of the left third frontal convolution, but the older views as 
to the localization of aphasia, particularly the motor variety and its associa- 
. tion with this convolution, have been criticised by Marie, whose views may 
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be studied at length in the exhaustive monograph of Mouticr. Marie believeh 
that the pure motor aphasia of writers, anarthria, results from a lesion fnvolvl 
mg the teftJlwitioulac nu cle u s and the adjacent zone, which he defines aa fol¬ 
lows: In a horizontal section of the brain, the transverse line drawn from 
(he anterior angle of the insula to a corresponding pint of the lateral ven¬ 
tricle gives the anterior border; a line from the posterior angle of the insula 
tb a corresponding pint of the lateral ventricle gives the posterior limit. 
Included in this zone are more than one-lmlf of the thalamus, both limbs of 
the internal capsule, the greater part of the caudate nucleus, the lenticular 
nucleus, and the island of Rcil with the subjacent white matter. In a lesion 
of this lenticular zone articulate speech alone is affected; internal speech is 
preserved, and the patient reads and writes and understands spoken speech. 
On. the other hand, a lesion, of the “ zone.of .Wernicke" causes the -sensory 
aphasia-word deafness and word blindness. According to Marie the zone of 
Wernicke consists of the supramarginal and angular gyri and the feet of the | 
first two temporal convolutions. When both those regions are affected there 1 
is loss of spontaneous speech, spoken language is not understood, and the 
patient can neither read nor write. 

Marie's position has been much discussed, and many of the most distin¬ 
guished neurologists have come to the rcscim of the old view-which accepts 
Broca’s convolution as the motor speech centre. Dejcrine, Mills and Spiller 
have published most carefully studied eases which go far to show that the third 
left frontal. Broca's convolution, with the insula forms the cortical motor cen¬ 
tre for speech. They agree, however, that lesions of the left lenticular zone 
interfere with the movements which make speech possible. Those ntbtor speech 
areas are connected by commissural fibres through the corpus callosum with 
the corresponding areas of the right frontal lobe, and these latter can eontfol 
the speech movements when the more direct path in the left pyramidal tract 
has been interrupted. 

The motor speech centres and the corresponding area in the right brain 
are connected either directly by special motor fibres with the bulbar nuclei, 
or, as is more probable, indirectly, through the medium of the cortical cen¬ 
tres of the primary speech mechanism in the lower part of the Rolandic region 
on both sides. 

The speech centres are in close connection with the rest of the brain cor¬ 
tex, and in this way they take part in the general mental activities, of which, 
indeed, the speech processes form a large part. Some authors ha\e assumed 
that the several sensory elements which go to make a concept arc brought 
together in a special region of the brain, and here, as it were, united by a 
name. This is called “ tlm-w»tr@-fo^oonnepta,” or “ naming centre ” (Broad- 
bent), but most writers have followed Bastian in considering that the suppo¬ 
sition of such a centre is unnecessary. 

The mechanism which has been described is that which is developed in 
uneducated people and in children before they have learned to read and write, 
and is of primary importance in all speech processes. As the child learns to 
read he associates certain visual impressions with the speech memories he has 
already acquired, and he then adds to his concepts the visual memories of 
written or printed symbols. These memories are stored in the visual speech 
centre. 
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Hie Visual Speeoh Centre. —This is placed by nearly all authors in the 
angular and supramarginal convolutions on the left side, where visual im¬ 
pressions from both occipital lobes are combined in speech memories. Von 
Monakow believes that there is no such special centre, but that visual speech 
memories are dependent upon the direct connection of the general visual cen¬ 
tres in both occipital lobes with the speech sphere. That speech defects restdt 
from injury to the angular and supramarginal convolutions, he admits; but 
he thinks these are due to an interruption of fibre tracts which lie beneath 
and not to a destruction of a cortical centre. The distinction is, therefore, of 
more theoretical than practical importance. 

In learning to write, the child develops certain delicate movements of the 
arm and hand, and thus acquires another method of externalizing his speech 
activities. Whether or not this requires the development of a separate writing 
centre, apart from the general Rolandic arm centre, or is brought about by an 
evolution of the latter through the medium of Broca’s convolution, is a vexed 
question. Gordinier has recorded a remarkable case of total agraphia, with 
no sensory or iriptor speech aphasia, in which a tumor occupying the foot of 
the second left frontal convolution was found at autopsy. However this may 
be, these movements are learned under the influence of visual impressions in 
association with the other speech memories, although there is a more direct 
path, which is used in copying unknown characters. Just as the movements 
of articulate speech are constantly under the control of auditory memories, so 
are the movements of writing regulated by visual memories; but in this case 
the other speech memories are of great importance. 

With file development of the associations which underlie reading and 
writing, the speech mechanism may be said to be complete, although its activ¬ 
ities are capable of practically endless extension, as when music or foreign 
languages are learned. 

It will be seen that the cortical speech..centres—the speech sphere of the 
French-^pficupy, the part of the brain near the Sylvian fissure, and that they 
all receive their blood from the-SylxiaiLartery. Speaking broadly, the pos¬ 
terior parLof. this., region is -sensory and the anterior is-motor. The sensory 
areas are near the optic radiation and the motor are near the general motor 
tracts, and so with lesions of the posterior part, hemianopia is apt to be asso¬ 
ciated with the speech disturbance while hemiplegia occurs with disease of 
the anterior areas. These associations often help to distinguish a sensory from 
a motor aphasia, but each type has special characteristics which must be 
studied. 

Sensory Aphasia, due to Lesions op the Posterior Part op the Speech 
Area, or to Fibres doing to this Region. 

Auditory Aphasia. —Most people in mentally recalling words do so by 
means of their auditory speech memories—i. e., they think of the sound of 
the words, and. in voluntary speech, it is probable that the will acts on* the 
motor centre indirectly through the auditory centre. This centre is also 
necessary for reading in such persons. There are certain persons, however, in 
whom the mental processes are carried on by visual memories, and in these 
rare “ visuals ” the visual speech centres take the predominant place in speech 
usually occupied by the auditory centres. 
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nnmplotfi flhnlitinn nt all Pm auditory speech memories by destruction of 
+V first tjTnynrai convolution cwses the most extensive disturbances of sfieech. 
Such a person isnmable to comprehend speech, either spoken or printed, ,'yol- 
u ntarv spe ech iaTHiinli diaturbed^ and although at iirst he may talk, his speech 
is nothing but a jargon of misplaced words, ami lie soou becomes speechless. 
Writing..is also lost, and he can neither repeat words nor write at dictation. 
He.JS»y be able to copy. 

Lesions are often only partial, and the resultant disturbance may be simply, 
a difficulty in speech due to the loss of nouns or to the transposition of words 
( D.nrrpM'd a), the writing showing the same defect.iThe patient usually 
understands what he hears and reads, and can repeat words and write at 
d ictat ion. This is the condition Bastian calls “ amnesia verbalis." The eon- 
dition may be so prononneed^that voluntary speech and writing arc nearly lost, 
-even when the auditory memories can still lie aroused by new alferent impres¬ 
sions and he is able to understand what is saul to him mid what he rends.. He 
can, usually repeat and read aloud. 

The afferent paths, which reach the auditory speech contfe from the two 
primary auditory centres, may be destroyed. A lesion to do this must lie in 
the white matter beneath th(‘ first temporal convolution on the left side. Snell 
a lesion would block all auditory impression.^coming to the rmiire, and the 
patient would not be able to understand anything that was said to him, could 
not repeat words nor write from dictation. As the cortical centres are not 
disturbed, and the auditory speech memories are still present, there is no dis¬ 
turbance of voluntary speech or writing, and the patient can read perfectly. 
This is pure word -deafness or subcortical sensory aphasia. 

Visual Aphasia. —Destruction of the visual centre in the angular and 
supramarginal convolutions causes a loss of the visual speech memories, and tile 
i patient is unable to read printed or written characters. He isjmalilejo write ' 
—i. e., there-is agraphia-^nnd he can not copy. ,11 is understanding of spoken 
words is good, and voluntary speech is normal or only slightly paraplia.-ic. 

A subcortical lesion involving the afferent fibres going to the visual s|ieucli 
centre causes pure w ord- blindness (subcortical alexia)—i. c.,(tlitxc_ia. inability 
to understand written or printed words. Voluntary speech and writing are 
good. The patient can not read his own writing except by aid of muscle- 
sense impression, in retracing the letters, either loluntary or passively.^ Asso¬ 
ciated with this is always hemianopia. 

Word-deafness and word-blindness are often combined, and at times it 
is not only the tracts that, connect the primary auditory and visual centres 
with the speech spheres, but. also those which associate them with the other 
sensory centres in the formation of concepts, that are diseased. In this ease 
the patient hasiost not only his auditory and visual speech memories, hut also 
all of his memories which have to do with hearing and sight, and he has mind- 
deafness and mind-hlin dness—i. e.. he is unable to recognize objects when he 
heartTorwhen he sees them. Further than this, there may be a dissociation 
of all the sensory centres from each other or from the higher psychical centre, 
which is practically the same tiling, in which ease the patient is ra.tirelx.unable 
to recognize objects and to use them properly -i. c., he has_apraxia. praxia 
may occur alone, but is usually associated with forms of aphasia. A sensory 
and a motor type have been described. 
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Motor Aphasia. —Lcakma.of the motor speech zone, possibly in rare cases 
. of Broca ’s coBy.Qln.tion alone, more commonlyjjf.&jri&ausiea, causeJosa-Oi. 
the .power o f speech. The patient may bei absolutely dum b, or 'ne may have 
retained one or two words or phrases, which is believed to be due to the activ¬ 
ity of the corresponding region of the right brain. He ; will makfl no effort 
to, repeat words. Hiajmind is comparatively dear, and/ft e understands wha t 
is said to him and is able to read, although there is usually some difficulty in 
this due to the lack of motor speech memories.,! He will not be able to indi¬ 
cate that he has a mental picture of words. This is tested by asking him to 
squeeze the observer’s hand or to make expiratory efforts as many times as 
there are syllables in a well-known name. 

Voluntary writing is. usually lost in cortical motor aphasia, and many 
authors believe that writing movements arc controlled from this centre. 

' Others, who believe that there is a special writing centre, contend. that a 
l esion st rictly limited to the motor speech centre would not cause agraphia, 
and cite cases which seem to support their view. If there is much disturb¬ 
ance of internal speech, writing will be impaired. 

Subcortical m otor-aphasia is described as due to the destruction of the 
. fibres which join Broca’s convolution to . the primary speech mechanism. 
xft,~ ...Lesions which, have produced tips type of aphasia have been in the white mat- 
-ter of the left hemisphere near Broca’s convolution. These would be within 
’ / " Marie’s.speech, zone.. There is complete loss of the power of speech witho ut 
; any. disturbance of internal speech. The patient’s nnental_proccsses are not 
disturbed, andjie £gn jnite perfectly if the hand is not paralyzed. 

Cases bf aphasia are rarely simple, and it is often impossible to classify 
them accurately. The problems involved are, in reality, exceedingly com¬ 
plicated, and the student must not for a moment suppose that cases are as 
straightforward as the various diagrams at first sight would appear to indi¬ 
cate. A majority of them are very complex, but with patience the diagnosis 
of the different varieties can often be worked out. The following tests should 
be applied in each case of aphasia, after the presence or absence of paralysis 
has been determined and whether the patient is right-handed or left-handed: 
(4) The power of recognizing the nature, uses, and relations of objects— 
1 . e., whether apraxia is present or not; l%) -lhe power to recall the name of 
familiar objects seen, smelled, or tasted, or of a sound when heard, or of an 
object touched; (£)~4he power to understand spoken words; 1 41 t he capa¬ 
bility of understanding printed or written language; (5V_the power of appre¬ 
ciating and understanding musical tunes; (Cl the power of voluntary speech 
—in this it is to be noted particularly whether he misplaces words or not; 
(7) t he power of reading aloud and of understanding what he reads; (8) 
tEepower to write voluntarily and of reading what he has written; (fijithe 
power to copy; (.10)—the power to write at dictation; and (111 the power 
of repeating words. Stone and Douglas have recently described (Brain, 1902) 
a form of familial disease under the name of hereditary aphasia. 

The medico-legal aspects of aphasia are of great importance. No general 
principle can‘be laid down, but each case must be considered on its merits. 
Langdon, in reviewing the whole question, concludes: “ Sanity established, 
any legal document should be recognized when it can be proved that the 
person making it can understand fully its nature by any receptive channel 



DIFFUSE AND FOCAL DISEASES OF THE BRAIN. 


961 


bearing, vision, or muscular sense), and can, in addition, express absent 
pdissent wi\jh certainty to proper witnesses, whether this expression be by 

r ken speech, written speech, or pantomime.” • 

Prognosis and Treatment of Aphasia. —In young persons the outlook is 
good, and the -powernf speech is gradually restored apparently by the educa- 
tion of thejientres on the opposite side of the brain. In adults the condition, 
is less hopeful, particularly in the cases of complete motor aphasia with right 
hemiplegia. The patient may remain speechless, though capable of under¬ 
standing everything, and attempts at re-education may be futile. Partial 
recovery may occur, and the patient may be able to talk, but misplaces words. 
Tu-sensory aphasia the condition may be only transient, and the different forms 
rarely persist alone without impairment of the jiowers of expression. 

The education of an aphasic person requires the greatest care and patience, 
particularly if, as so often happens, he is emotional and irritable. It is best. 
tojjegin by the use of detached letters, and advance, not too rapidly, to 
words of.only one syllable. Children often make rapid progress, but in adults 
failure is only too frequent, even after the most painstaking efforts. In the 

1 cases of right hemiplegia with aphasia .the patient may be taught to write 
W[ith the left hand. Mills has lately called particular attention to the benefit 
of this’ treatment. 


AFFECTIONS OF THE BLOOD-VESSELS. 

1. Cerebral Circulation. 


There is much that is still indefinite in the physiology of the circulation 
of the brain, but that which is known is of the greatest practical moment 
the physicians. To the work of Leonard Hill (see his summary in Allbutt’a 
System) I am much indebted for many of the facts in the following brief 
sketch: 

The brain receives blood from the internal carotid arteries, the vcrtebrals, 
and, to some extent, from the spinal arteries. These anastomose soon after 
mtering the skull tq form the circle of Willis. The extent of this intercom¬ 
munication is subject to considerable variation, which may lie of extreme 
mportance in pathological conditions. Collected by the veins, the blood is 
imptied into large venous sinuses, which are, to a great extent, protected from 
measure changes by the skull and dura mater. 

The cerebro-8pinal fluid is collected in the meningeal spaces and fills the 
nterstices between the convolutions, etc. Under normal conditions there is 
>ut a small quantity of this fluid within the skull, which is entirely filled 
rith brain, blood, and the cerebro-spinal fluid. Practically a closed box, with 
ontents uninfluenced by atmospheric pressure, the quantity of blood within 
he skull under normal circumstances is almost constant, for the brain sub- 
tance itself can not be compressed, so that the only increase or decrease 
i that which compensates for the small quantity of cerebro-spinal fluid that 
in pass between the cranial and spinal cavities. 

Although the quantity of blood does not change materially, its rapidity 
f flow may, and does, show marked variations, and thus the relation between 
rterial and venous blood is subject to change. The circulation withis the 
mil not only differs from the circulation in other parts in its freedom from 
62 - 
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the effects of atmosphoric pressure, but apparently it is not under local vaso¬ 
motor control and is in an organ that can only expand slightly. Atthnuyb ngryfi 
fih rpfl hnvt» hppn H Pm no s trafed in the walla of the small arteries o f the brain , 
it has not been proved that they cause dilatation or contraction under influ¬ 
ences ffdffithe vaso-motor c®t26s;.indeed, there is little experimentali evidence 
that speaks for, and much that speaks against, this view. 

Under ordinary circumstances, the circulat ion of the fcyin follows passively 
the general bodily conditions. When anything increases the force with which 
theolood enters the skull—i. e., when blood-pressure is raised, either by in¬ 
crease in the heart’s action or by general vaso-motor effects—more blood passes 
through the brain in a given time, and it is, as it were, flooded with blood. 
This active hyperemia must occur under many circumstances, but it is doubt¬ 
ful whether it causes any symptoms; in fact, it is difficult to see how it, in 
itself, can do anything but good. 

Although without direct vaso-motor control, the circulation of the brain 
is regulated by the action of the vaso-motor centre on the splanchnic areas 
and skin. This centre itself shares with the respiratory and cardiac centres 
the same circulatory conditions as prevail throughout the brain. 

Consciousness depends upon a due blood supply to the brain, particularly 
to the cortex, and life itself depends upon the circulation in the medullary 
centres. When the blood circulating about these centres is poor in •xygen— 
i. e., when there is a lack of arterial (ftp (rtnrinina splanchnic 

and skin areas contract under vaso-motor influences, the blood-pressure i. 
raised, and the blood enters the brain with unusual force and supplies the 
capillaries with arterial blood. The extent to which this regulating mechan 
ism can counteract an obstruction to the circulation through these centre: 
has been well shown experimentally by Harvey Cushing. When the genera 
intracranial pressure was raised to arterial blood-pressure, instead of the circu 
lation being blocked and the animal dying from anaemia of the brain, as hai 
been stated by a number of authors, he showed that the vaso-motor centre 
responded with a sufficient rise of blood-pressure to overcome the impediment 
and so restore the circulation. With every repeated increase of intracrania 
pressure, there was an answering rise of blood-pressure, until, at the end o 
the experiment, the brain was acting under an intracranial pressure muc 
above the arterial pressure of the animal at the beginning of the experimen 
and this pressure had been correspondingly raised to a startling extent. Tli 
interesting clinical deductions which Cushing draws from this experimer 
will be referred to under cerebral hiemorrhage. 

. When this regulating mechanism is disturbed, serious results may follov 
'The ordinary fainting Jit is an example: Under the influence of emotion tl 
vaso-motor centre is inhibited, and, in consequence, the abdominal blooi 
vessels become dilated, blood-pressure falls, and the heart is no longer ab 
to drive the blood baek to itself against the force of gravity; the blood accumi 
lates in the abdominal veins, the heart empties, cerebral circulation fails, ar 
Unconsciousness occurs. A.similar condition may follow the sudden re'mov 
of something that has caused pressure on the abdominal vessels for a consul' 
■able time, as the withdrawal of the ascitic fluid. In this case the vaao-motr 
control influences have not been called on for some time, and the centre its< 
has taken part in the general weakened condition of the individual, so th 
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Jen a sadden demand is made upon it to compensate for the accustomed 
itemal supj^rt to the blood-vessels, it is entirely unable to respond, and the 
food collects in the splanchnic vessels, the patient becomes unconscious mid 
.Jay die, having bled to death into his own veins. 

While under ordinary circumstances the vaso-motor mechanism ami the 
tonicity of the muscles of the abdominal walls compensate perfectly for the 
Cjtange from the horizontal to the upright position—i. c., for the ellect of 
gravity upon the column of venous blood from the heart to the feet, in 
asthenic states, as after severe illness, the compensation may bo very imper¬ 
fect. When such is the case, if the patient stands, or, at times, even if ho 
sits up in bed, his heart beats more rapidly, he becomes giddy and may faint. 
iThe change in the pulse-rate, with a change in position, is a fair indication 
of the vaso-motor control, for the heart itself endeavors to make up for this 
incompetence. 

Chloroform and, to a less extent, ether tend to induce vaso-motor paraly¬ 
sis, and this is the reason why position is such an important factor in the 
safety of patients during anaesthesia. The splanchnic circa la tiftn. under these 
circumstances, may, to a certain extent, be supported by bandaging the legs 
and abdomen and elevating the foot of the bod. Crilc’s pneumatic operating 
suit, in which the patient is encased below tin*chest in an inflatable suit, by 
means of which pressure on the peripheral and abdominal vessels may be 
varied, is an attempt to establish an artificial vaso-eonstrielor system under 
the control of the operator, which can com|icnsate for the paralyzing effects 
of the amesthetic, and obviate the necessity of considering position. 

Tho heart itself may become weak from various causes and so lie unable 
to keep the brain properly supplied with arterial blood. The extreme example 
of this is paralysis of the heart muscles from failure of the coronary circuh" 
tion, which is immediately followed by unconsciousness and death. Ill Stokes- 
Adams disease the eorcbral symptoms, attacks of unconsciousness, convulsions, 
and.apoplectiform seizures are due to cerebral amemia. caused by the tempo¬ 
rary cessation of the ventricular systole. When the chest is forcibly com¬ 
pressed tho heart may be unable to (ill itself with blood, and so unconscious¬ 
ness, or even death, may follow from failure of the cerebral circulation. 

Respiration is an essential part of circulation; this is true not only in 
the primary sense, that it is through this function that venous is changed into 
arterial blood, but also in a more truly mechanical sense. With every inspira¬ 
tion the blood is sucked into the heart from the veins, and the descent of the 
diaphragm, by increasing the pressure on the abdominal veins, tends to force 
the blood into the heart. During expiration the entrance of the blood into 
the heart is impeded by the increase in the intra-thoracic pressure. Respira¬ 
tion has direct, but slight, influence upon the blood-pressure within the 
arteries. 

Tha.eitcul&tion within the skull is very intimately related to respiration. 
The blood from the brain sinuses passes through the jugular veins directly 
into the superior vena cava and the columns of blood appear to be uninter¬ 
rupted by competent valves, so that every change of pressure in the cava is 
ransmitted directly to the sinuses and veins of the brain. Intracranial 
Pressure has been shown to be equal to venous blood-pressure within the 
•anuses and to follow every change in this. The brain dilates with each pulse- 
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beat, but relatively much more with each expiration. In expiration intra- 
thoracic pressure is increased, and this causes an increase in -the pressure 
within the cava, the jugular, and the brain sinuses. The blood is, as it were, 
dammed back, venous congestion occurs, intracranial pressure rises, and the 
brain receives less arterial blood, and the symptoms of cerebral anemia may 
follow. Under ordinary conditions these effects are not so pronounced or 
protracted as to cause marked symptoms,*but at times they, may be, as when 
a crying child holds his breath until he becomes unconscious. Here the diffi¬ 
culty which the heart has in filling itself iyijh blood under increased thoracic 
pressure is also a factor. When the superior vena cava is alone obstructed, as 
by pressure from a tumor, there may be not thp slightest disturbance of the 
functions. This depends upon the freedom of the cranio-vertebral venous 
anastomosis, and other paths which allow the blood to reach the heart through 
the inferior vena cava. Strong respiratory efforts against an obstruction may 
change intrathoracie pressure very greatly. In -fat eed expiration with the 
glottis closed, the normal negative pressure becomes markedly positive and may 
far exceed the fiormal pressure in the intrathoracie veins, while, if the glottis 
be closed and:, a strong inspiratory effort be made, the pressure may fall far 
below atmospheric pressure. Intracranial haemorrhages not infrequently take 
place during a strong effort with the breath held as when straining at stool, 
or when lifting a heavy weight, or during a severe coughing spell, all condi¬ 
tions in which, among other things, the flow of the venous blood from the 
brain to the heart is impeded, and in consequence of which intracranial circu¬ 
latory conditions are altered in the direction of a rise of venous and capillary 
pressure. The importance of preventing, as far as possible, any obstruction 
to respiration during the course of apoplexy, will be referred to in a subse¬ 
quent paragraph. 

The venous outlets from the skull are so large and the anastomoses are so 
free that they must all be obstructed to cause any marked ansemia of the brain, 
and for this reason thrombosis or ligature of one of the sinuses is not neces¬ 
sarily followed by any symptoms. If all the veins in the neck are compressed 
as by a tight band or strong flexion of the neck, the circulation may be impeded 
to a considerable extent, and this is of definite importance under pathological 
conditions. 

Any one of the arteries may be tied before entering the skull, with but 
little danger, owing to the freedom of the anastomosis in the circle of Willis, 
but, as this is subject to variation, the closure should be made slowly. With 
this precaution, both carotids may be tied if an interval be allowed between 
the operations. 

Obliteration of an artery beyond the circle of Willis is always followed by 
a disturbance of function of the part of the brain supplied by that artery, 
and is considered under Embolism and Thrombosis. I 

2. Hypeilemia and Anaemia. 

Less and less stress is now laid on active hyperemia as a cause of symptom: 
As Leube suggests, the symptoms usually referred to active hyperemia in th 
infectious diseases, or in association with hypertrophy of the heart aecon 
panying disease of the kidney, are due to the action of toxic agents rather tha 
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to changes in the circulation. On the other hand, venous stasis and anemia 
of the brain^nust be a very potent cause of head symptoms. The uncerfainty 
which exists is largely due to the fact that the condition of the blood-vessels 
as seen within the skull after death may bear no relation to that which held 
sway during life. 

The anatomical condition of the brain in anemia is very striking. The 
membranes are pale, only the large veins are full, the small vessels over the 
;yri are empty, and an unusual amount of cercbro-spinal fluid is present On" 
lection both the gray and white iqatter look extremely pale and the cut surface 
s moist. Very few punda vasculosa arc seen. 

The effects of sudden anaemia of the brain arc well illustrated by the ordi- 
taiy fainting fit, and have been described above. 

Symptoms. —When the symptoms are the result of luemorrhago, there are 
drowsiness, giddiness, inability to stand; flashes of light, dark spots before the 
eyes, and noises in the ears; the respiration becomes hurried; the skin is cool 
and covered with sweat; the pupils are dilated, there may bo vomiting, head¬ 
ache, or delirium, and gradually, if the bleeding continues, 'consciousness is 
lost and death may occur with convulsions. In the more chronic forms of 
brain amemia, such as result from the gradual impoverishment of the blood, 
as in protracted illness or in starvation, the condition known as irritable weak¬ 
ness results. Mental effort is difficult, the slightest irritation is followed by 
undue excitement, the patient complains of giddiness and noises in the ears, 
or there may be hallucinations or delirium. These symptoms are met with 
in an extreme grade as a result of prolonged starvation, and a very similar 
condition is seen in certain cases of arterio-sclorosis where the brain is poorly 
nourished. 

An interesting set of symptoms, to which the term hydrencephaloid was 
applied by Marshall Hall, occurs in the debility produced by prolonged diar¬ 
rhoea in children. The child is in a semi-comatose condition with the eyes 
open, the pupils contracted, and the fontanelle depressed. In the earlier 
period there may be convulsions. The coma may gradually deepen, the pupils 
become dilated, and there may be strabismus and even retraction of the head, 
symptoms which closely simulate those of basilar meningitis. 

3. (Edema of the Bb.un. 

In the pathology of brain lesions oedema formerly played a role almost 
equal in importance to congestion. It occurs under the following conditions: 
In general atrophy of the convolutions, in which case the oedema is represented 
by an increase in the cerebro-spinal fluid and in that of the meshes of the pia. 
In extreme venous dilatation from obstruction, as in mitral stenosis or in 
tumors, there may be a condition of congestive oedema, in which, in addition 
to great filling of the blood-vessels, the substance of the brain itself is un¬ 
usually moist. The most acute oedema is a local process found around tumors 
and abscesses. The symptoms of compression following concussion or con¬ 
tusion, as shown by Cannon, are frequently attributable to cerebral oedema due 
to change in osmotic pressure. An intense infiltration, local or general, may 
occur in Bright’s disease, and to it, as Traube suggested, certain of the uraemic 
symptoms may be due. 
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The anatomical changes are not unlike those of anaemia. When the oedema 
follows progressive atrophy, the fluid is chiefly within and beneath the mem¬ 
branes. The brain substance is anaemic and moist, and has a wet, glistening 
appearance, which is very characteristic. In some instances the oedema is 
more intense and local, and the brain substance may look infiltrated’with fluid. 
The amount of fluid in the ventricles is usually increased. 

The symptoms are in great part those of lessened blood-flow, and are not 
well defined. As just stated, some of the cerebral features of uraemia may 
depend upon it. Cases have been reported by Raymond, Tenneson, and Der- 
cum, in which unilateral convulsions or paralysis have occurred in connection 
with chronic Bright’s disease, and in which the condition appeared to be asso¬ 
ciated with oedema of the brain. The older writers laid great stress upon an 
apoplexia serosa, which may really have been a general oedema of the brain. 
Inasmuch as the instances in which oedema of the brain occurs arc often those 
in which there is also intoxication, or anaemia, or both, it is probably impossible 
to say at the bedside definitely which of these possible factors is responsible 
for the symptotns in a given case. 

4. CkUEBR. 1L 1 l/EMORRIIA-GE. 

The bleeding may come from oranches of cither of the two great groups 
of cerebral vessels—the basal, comprising the circle of Willis and the central 
arteries passing from it and from the first portion of the cerebral arteries, or 
the cortical group, the anteyior, middle, and the posterior cerebral vessels. In 
a majar iiy-of the cases the haemorrhage is from the central branches, more par¬ 
ticularly from those which are given off by the middle cerebral arteries in the 
anterior perforated spaces, and which supply the corpora striata and internal 
capsules. One of the largest of these branches which passes to the third divi¬ 
sion of the lenticular nucleus and to the anterior part of the internal capsule, 
the lentieulo-striate artery of Buret, is so frequently involved in haemorrhage 
that it has been called by Charcot the artery of cerebral haemorrhage. Haemor¬ 
rhages from this and from the lenticulo-thalamic artery include more than 
GO per cent of all cerebral haunorrhages. The bleeding may be into the sub¬ 
stance of the brain, to which alone the term cerebral apoplexy is applied, or 
into the membranes, in which case it is termed meningeal haemorrhage; both, 
however, are usually included under the terms intracranial or cerebral haem¬ 
orrhage. 

Etiology.—The conditions which produce lesions of the blood-vessels play 
a very important part; thus the natural tendency to degeneration of the vessel- 
in advanced life makes apoplexy much more common utter tVia fiffiotL year 
It may. however, occnr_in. .children under ten. On account of the greater 
liability to ^arterial disease (associated probably with muscular exertion Mil 
the abuse of alcohol), men are more subject to cerebral haemorrhage than 
women, j Heredity was formerly thought to be an important "factor in this 
affection, and the apoplectic habitus or build is still referred to. By this is 
meant a stou^ plethoric body of medium size, with a short neck. Heredity 
influences cerebral haemorrhage entirely through the arteries,‘and there are 
families'In which' these degenerate early, uiuaHy in association with renal 
chancres.,, The secondary hvnertrophv of the heart brings with it serious dan- 
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jure, which have already been discussed in the section upon arteries. S The 
ipecial faetofs in inducing arterio-selerosis—the abuse of alcohol, immoderate 
sating, syphilis, and prolonged muscular exertion—are found to be important 
mtecedents in a large number of cases of cerebral haunorrhage. Chronic lead 
poisoning and gout also may here be mentioned. 

/The endocarditis of rheumatism and other fevers may indirectly lead to 
a pop lexy bj causing embolism and aneurism of the vessels of the"brain. Cere» 
bral haemorrhage occurs occasionally in the specific fevers and in profound, 
alterations of the blood, as in leukicmia and pernicious nmemia. The nctual 
exciting cause of thei ba'inorrhage is not evident in the majority of cases. Tho 
attack may be sudden and without any preliminary symptoms. In other in¬ 
stances violent exertion, particularly straining efforts, or tho excited action of 
the heart in emotion may cause a rupture. 

i “Morbid Anatomy. —The lesions causing apoplexy an* almost, invariably 
in the cerebral arteries, in which the following changes may lead directly 
to it: 

(fl) The production of miliary aneurisms, rupture of which is the most 
common cause of cerebral hsemorrhage. The origin of the miliary aneurisms 
is disputed. Charcot thought they resulted from changes in lhe adventitia 
(periarteritis). Others, with Eiehler, Ziegler*and Bireli-llirsolifold, find the 
primary change in the intima. The weight of opinion at present, however, is 
onjfie side of the view that the media is first degenerated (Itoth, Ijocwcntlml). 
They occur most frequently on the central arteries, Imt also on the smaller 
branches of the cortical vessels. On section of the brain substance they may 
be seen as localized, small dark bodies, about, the size of a pin’s head. Some¬ 
times they are seen in numbers upon the arteries when carefully withdrawn 
from the anterior jierforated span’s. According to (lhareot. and Bouchard, who 
have described them, they are most frequent m the central ganglia. In apo¬ 
plexy after the fortieth year if sought for they are rarely missed. Tho actual 
miliary aneurism, which by its rupture has occasioned the liamiorrlmge, may 
be difficult to find, but if one pours water carefully on the area of liamiorrlmge, 
or, better still, submerges the apoplectic mass for a time, it will usually be 
found possible to do so, and even to find the hole in its wall. 

(6) Aneurism of the branches of the circle of Willis. These arc by no 
means uncommon, and will be considered subsequently. 

(c) Endarteritis and periarteritis in the cerebral vessels most commonly 
lead to apoplexy by tho production of aneurisms, either miliary or coarse. 
There are instances in which the most, careful search fails to reveal anything 
but diffuse degeneration of the cerebral vessels, particularly of the smaller 
branches; so that we must conclude that spontaneous rupture may occur 
without the previous formation of aneurism. 

(d) Increased permeability of the wrftls of the vessels may account for 
Ineniorrhages by diapcdcsis without actual rupture. Such hiemorrhages are 
not ‘uncommon in cases of contracted kidney, grave antcniia, and various 
infections and intoxications. 

(e) In persons over sixty the hemiplegia may depend upon small areas of 
softening in the gray matter—the lacuna! of Mane—-areas varying in size from 
® pin’s head to a pea or a small bean, grayish-red in tint. Tho lenticular 
nucleus is> particularly apt to be involved. The blood-vessels are always dis- 
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eased. Anitomically this is believed to be quite as important as the miliary 
aneurisms. 

The hemorrhage may be meningeal, cerebral, or intraventricular. 

Meningeal haemorrhage may be outside the dufa, between this membrane 
and the bone, or between the dura and arachnoid, or between the arachnoid 
and the pia mater. The following are the chief causes of this form of haemor¬ 
rhage Fracture of the skull, in which case the blood usually comes from the 
lacerated meningeal vessels, sometimes from the tom sinuses. In these cases 
the blood is usually outside the dura or between it and the arachnoid. The 
next most frequent cause is^upture of aneurisms on the larger cerebral ves¬ 
sels. The blood is usually subarachnoid. "jAn intracerebral haemorrhage may 
burst into the meninges. (jA special form of meningeal haemorrhage is found 
in.the AC.W-born, associated with injury during birth. ,"And lastly, meningeal 
haemorrhage may occur in the constitutional diseases and fevers. The blood 
may be in a large quantity at the base; in cases of ruptured aneurism, particu¬ 
larly, it may extend into the cord or upon the eortex. Owing to the greater 
frequency of the aneurisms in the middle cerebral vessels, the Sylvian fissures 
are often distended with blood. 

Intracerebral hcemorrhage is most frequent in the neighborhood of the cor¬ 
pus striatum. , particularly toward the outer section of the lenticular nucleus. 
The hsemorrhage may be small and limited to the lenticular body, the thala¬ 
mus, and the internal capsule, or it may extend to the insula. Haemorrhages 
confined to the white matter—the centrum semiovale—arc rare. Localized 
bleeding may occur in the .crura or in the pons. Hsemorrhage into the cere¬ 
bellum is not uncommon, and usually comes from the superior cerebellar 
artery. The extravasation may be limited to the substance or may rupture 
into the fourth ventricle. Twice I have known sudden death in girls under] 
twenty-five to be due to cerebellar haunorrhage. 

Ventricular Hcemorrhage. —This occasionally but rarely is primary, coming 
from the vessels of the plexuses or of the walls. More often it is secondary, 
following hajmorrhage into the cerebral substance. It is not infrequent in 
early life and may occur during birth. Of 94 cases collected by Edward 
Sanders, 7 occurred during the first year, and 14 under the twentieth year. 
In the cases which I have seen in adults it has almost always been caused by 
rupture of a vessel in the neighborhood of the caudate nucleus. The blood 
may be found in one ventricle only, but more commonly it is in both lateral 
ventricles, and may pass into the third ventricle and through the aqueduct of 
Sylvius into the fourth ventricle, forming a complete mould in blood of the 
ventricular system. In these cases the clinical picture may be that of " apo- 
plexie foudroyante.” 

Subsequent Changes. —The blood gradually changes in color, and ulti¬ 
mately the hemoglobin is converted into the reddish-brown hsematoidin. In¬ 
flammation occurs about the apoplectic area, limiting and confining it, and 
ultimately a definite wall may be p'.tduced, inclosing a cyst with fluid contents. 
In other instances a cyst is not formed, but the connective tissue proliferates 
- and leaves a'pigmented scar. In meningeal haemorrhage the effused blood 
maf be gradually absorbed and leave only a staining of the membranes. In 
other cases, particularly in infants, when the effusion is cortical and abundant, 
there may be localized casting of the convolutions and the production of a cyst 
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in the meninges. Possibly certain of the cases of porencephaly are caused in 
this way. * 

' Seconder^ degeneration follows, varying in character according to thejidea¬ 
tion of the haemorrhage and the actual damage done by it to nerve cells or 
their medullated axones. Thus, in persons dying some years after a cefebral 
apoplexy which has produced hemiplegia (lesion of the motor area in the 
cortex or of the pyramidal tract leading from it), the degeneration may b3 
traced through the cerebral peduncle, the ventral part of the pons, the pyra-. 
mids of the medulla, the fibres of the direct pyramidal tract of the cord of the 
same side, and the fibres of the crossed pyramidal tract on the opposite side. 
After haemorrhages in the middle and inferior frontal gyri there follows degen¬ 
eration of the frontal cerebro-cortico-pontal path, going through the anterior 
limb of the internal capsule and the medial portion of the basis pcdunculi to 
the nuclei pontis; also degeneration of the fibres connecting the nucleus ine- 
dialis thalami, and the anterior part of the nucleus lateralis thalami with the 
cortex (Flechsig, v. Monakow). 

When the temporal gyri or their while matter is destroyed by a luvmor- 
rhage the lateral segment of the basis pedunculi degenerates (Dejerine). (Jcre- 
bellar haemorrhage, especially if it injure the nucleus dentatus’ muy lead to 
degeneration of the brachiuni conjunctivum. 

There may be slow degeneration in the lemniscus medialis, extending as 
far as the nuclei on the opposite side of the medulla oblongata, after lnemor- 
rhages in the central gyri, hypothalamic region, or dorsal part of the puns. 
Hemorrhages destroying the occipital cortex, or subcortical liamiorrhage* in¬ 
juring the optic radiations, occasion slow degeneration (cellulipetftl) of the 
radiations from the lateral geniculate body, and after a tune cause marked 
atrophy or even disappearance of its ganglion cells. 

Symptoms. —These may be divided into primary, or those connected with 
the onset, and secondary, or those which develop later, after the early mani¬ 
festations have passed away. 

EBIJUBX, SXiU'iOifS.— ^Premonitory indications are rare. As a ride, the 
patient is seized while in full health or about the performance of some every¬ 
day action, occasionally an action requiring strain or extra exertion. jjfow and 
then instances are found m which there are sensations of numbness or tingling 
or pains in the limbs, or even choreiform movements in the muscles of the 
opposite side, the so-called prehemiplegic chorea. In other eases temporary 
disturbances of vision and of associated movements of the eye-muscle- have 
been noted, but none of the prodromata of apoplexy (the so-called “ warn¬ 
ings”) are characteristic. The onset of the apoplexy, as the symptom.- of 
cerebral haemorrhage are usually called, varies greatly.r There may be sudden 
loss of consciousness and complete relaxation of the extremities. In such in¬ 
stances the name a yoyleci ic,.drake. is particularly appropriate./ Tn other ca-.es 
the onset is more gradual and the loss of consciousness may not occur for a 
few minutes after the patient has fallen, or after the paralysis of the limbs 
is manifest, win the typical apoplectic attack the condition is as follows: 
There is deep unconsciousness; the patient can not be roused. The face is 
ejected, sometimes cyanotic, or of an ashen-gray hue. The pupils vary; usu- 
dly they are dilated, sometimes unequal, and always, in deep coma, inactive, 
f the haemorrhage be so located that it can irritate the nucleus of the third 
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nerve the pupils are contracted (hsemorrhages into the pons or ventricles). 
rThe respirations are slow, noisy, and accompanied with stertor: Sometimes 
the Cheyne-Stokes rhythm may be present. The,chest movements on the 
paralyzed side may be restricted, in rare instances on the opposite side. The 
cheeks are often blown out during expiration, with spluttering cf the lips, 
f The pulse is usually full, slow, and of increased tension, i *f he temperature may 
be normal, but is often found subnormal, and, as in a case reported by Bastian, 
may sink below 95°. In cases of basal haemorrhage the temperature, on the 
other hand, may be high.// The urine and fscces arc usually passed involun¬ 
tarily* Convulsions are not common. It may be difficult to decide whether 
the condition is apoplexy associated with hemiplegia or sudden coma from 
other causes) ' An indication of hemiplegia may be discovered in the difference 
in the tonus of the muscles on the two sides. If the arm or the leg is lifted, 
it drops “ dead ” on the affected side, while on the other it falls more slowly. 
Heilbroener has lately pointed out that the lack of muscular tone of the 
paralyzed limb may be determined by inspection. In this condition the muscle 
mass of the thigh acts like a semi-fluid sac and takes the shape determined by 
gravity. In a patient lying or sitting on a firm support, the thigh of the, 
paralyzed limb is broadened or flattened, while that on the normal side has a 
more rounded contour. ''.Rigidity also may be present.!' In watching the move¬ 
ments of the facial muscles in the stertorous respiration it will be seen that on 
he paralyzed side the relaxation permits the check to be blown out in a more 
narked manner. The head and eyes may be turned strongly to one side— 
onjugate deviation. In such an event the turning is toward the side of the 
hemorrhage. 

Ia_other cases, in which the onset is not so abrupt, the patient may not 
She consciousness, but in the course of ft few hours there is Toss of power, 
mconsciousness gradually develops, and deepens into profound coma. This 
3 sometimes termed ingravescent, apoplexy. The attack may occur during 
lcep. iThe patient may be found unconscious, or wakes to find that the power 
3 lost on one side. Small haemorrhages in the territory of the central arteries 
nav cause hemiplegia without loss of consciousness. In old persons the hemi¬ 
plegia may be slight and follow a transient Josa nf-consoiousness, and is usu¬ 
ally most marked in the leg, which is dragged. It may be quite slight and 
difficult to make out. It is associated with other senile changes. This is the 
form very often due to the presence of lacunar softening. 

Usually .witiiin Jorty-eight-hours after-the onset of .an. attack,, sometimes 
within from .two to six hours, there is» febrile reaction, andlmore or leaajam- 
stitntion.al disturbance associated with inflammatory changes about the hrem- 
orrhage and absorption of the blood. The period of inflammatory reaction 
may .continue for from one week to two months. The*patieul may die in this 
jreaction, or, i f pons ciousneas has been regained, there may bcnjctirimn or 
(recurrence of the_c,oma. At this period the so-called'early rigidity may develop 
in the paralyzed limbs. The so-called(etrophic-chasges may occur, such a- 
sloughing or the formation of vesicles. The most serious of these is the 
sloughing eschar of the lower part of the back, or on the paralyzed Bide, which 
may appear within forty-eight hours of the onset and is usually of grave sig¬ 
nificance. ^ The congestion at the bases oi the lungs so common in apoplexy is 
regarded by some as a trophic change. 
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intimate connection, be stimulated by impulses coming from only one side 
of the brain. Hughlings Jackson pointed out that in quiet respiration the 



Fig. 9.—Diagram o( motor path from lett brain. The upper segment is black, the lower 
red. The nuclei of the motor cerebral nerves are shown on the right side; on the left 
side the cerebral nerves of that side are indicated. A lesion at 1 would cause upper 
segment paralysis in the arm of the opposite side—cerebral monoplegia; at 2, upper 
segment paralysis of the whole opposite side of the body—hemiplegia; at 8 (in the crus), 
upper segment paralysis of the opposite face, arm, and leg, and lower segment paralyse 
of the eye-muscles on the same side—crossed paralysis; at 4 (in the lower part of the 
pons), upper segment paralysis of the opposite arm and leg, and lower segment paralyse 
of the face and the external rectus on the same side—cros sed paralys i s ; at B, upper seg¬ 
ment paralysis of all muscles represented below lesion, and lower segment paralysis of 
muscles represented at level of lesion—spinal paraplegia; at 6, lower segment paralysis 
of muscles localized at seat of lesion-'-anterior poliomyelitis. (Van Gehuchten, modified.) 
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anuscles on the paralyzed side acted more strongly than the corresponding 
muscles, but that in forced respiration the reverse condition was true. * This 
has been confirmed by Clark and Bury. The degree of permanent parajysis 
after a hemiplegic attack varies much in different cases. When the restitution 
is partial,.it is always, as Wernicke has pointed out, certain groups of muscles 
which recover rather thai^pthers. ' Thus.in the leg the residual paralysis con¬ 
cerns the flexors of the leg and the dorsal flexors of the foot—i.'c.. the muscles 
which, according to Ludwig Mann, arc active in the second period of walk-, 
ing, shortening the leg, ami bringing it forward while it swings, tThe mus¬ 
cles which lift the body when the foot rests upon the ground, those used in 
the first period of walking, include the extensors of the log and the plantar 
flexors of the foot. These “ lengthened ” of the leg often recover almost 
completely in eases in which the paralysis is due to lesions of the pyramidal 
tract. In the arms the residual paralysis usually affects the muscle groups 
which oppose the thumb, those which rotate tiny arm outward, and the openers 
of the hand. 

As a rule, there is at first no wasting of the paralyzed limbs. 

Crossed Hemiplegia .—A paralysis in which there is loss of function in a 
cerebral nerve on one side with loss of power (or of sensation) fin the op|>osite 
side of the body is called a crossed or alternate hemiplegia. It is mot with 
in lesions, commonly luemorrhnge, in the crus, the pons, and the medulla 
(Fig. 9, 3 and 1). 

(а) Crus .—Thcr Weeding may extend from vessels supplying the corpus 
striatum, internal capsule, and optic thalamus, or the luemorrhnge may be 
primarily in the crus. In the classical case of Weber, on section of the lower 
part of the left crus an oblong clot 15 mm. in length lay just Mow the medial 
and inferior surface. The characteristic feature- of a lesion in this locality ' 
are paralysis of arm. face, and leg of the opposite side, and o«ujy:JUotor paral¬ 
ysis, of the same side —the syndrome of. Weber. Sensory changes have also 
been presenter Hiemorrhage into the tegmentum is not necessarily associated 
with hemiplegia, but there may lie incomplete paralysis of the oculo-motor 
nerve,- with disturbance of sensation and ataxia on the opposite side of the 
body. The optic tract or the lateral geniculate body lying on the lateral side 
of the eras may be compressed, in which event there will tie hemianopsia. 

(б) Pons and Medulla. —Lesions may involve the pyramidal tract and one 

or more of the cerebral nerves. If at the lower aspect of the pons, the facial 
nerve may bo involved, causing paralysis of the face on the same side and 
hemiplegia on the opposite side. The fifth nerve may be involved, with the 
fillet (the sensory tract), causing lo-s of sensation in the area of distribution 
of the fifth on the same side as the lesion and loss of sensation on the opposite 
side of the body. The sensory disturbance here is apt to be dissociated, of 
the syringomyelic type, affecting particularly the sense of pain and tem¬ 
perature. , 

Sensory Disturbances resulting from Cerebral Ihemorrhagc. —These are 
variable. Hemianesthesia may coexist with hemiplegia, but in many instances 
there is only slight numbing of sensation. A\hen the hemianesthesia is 
marked, it is usually the result of a lesion in the internal capsule involving 
the retrolenticular portion of the posterior limb. In C. L. Dana s study of 
sensory localization he found that anesthesia of or gan ic cortical origin was 
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always limited or more pronounced in certain parts, as the face, arm, orleg, 
and Was generally, .incomplete./ j^-Total anaesthesia was either of functional or 
subcortical origin. arke&-an*sthesia was much more common.i n .softenin g 
than ia haemorrhage. ' Complete hemianaesthesia is certainly rare in haemor¬ 
rhage. Disturbance of the special senses is not common. Hemianopia may 
exist on the same side as the paralysis, and there may be diminution in 
the acuteness of the senses of hearing, taste, and smell. Gowers thinks that 
homonymous hemianopia of the halves of the visual fields opposite to the 
lesion is very frequent shortly after the onset, though often overlooked. 

Psychic disturbances, variable in nature and degree, may result from cere¬ 
bral htemorrhage. 

The Reflexes in Apoplectic'Cases. —During..the apoplectic coma all the 
reflexes are abolished, but immediately on recovery of consciousness they 
r return, first on the non-hemiplcgic side, later, sometimes only after weeks, 
on the paralyzed side. As to. the time of return, especially of the patellar 
r\ reflexes, marked differences arc observable in individual cases. The deep 
“reflexes later are increased on the paralyzed side, and’ ankle clonus may be 
present. [ Plantar stimulation usually gives an extensor response in the great 
'J? toe (Babinski’s reflex). This may occur very early and is an important indi- 
■'t 1 'cation of the paralyzed side. The other superficial reflexes are usually dimin¬ 
ished. The sphincters are not affected. 

The course of the disease depends upon the situation and extent of the 
lesion. If slight, the hemiplegia may disappear completely within a few days 
or a few weeks. . Tn severc_eases the rule is that the leg gradually recovers 
before the arm, and the muscles of the shoulder girdle and upper ann before 
those of the forearm and hand. The face may recover quickly. 

■ Except in the very slight lesions, in which the hemiplegia is transient, 
changes take place which may be grouped as 

Secondary Symptoms. —These correspond to the chronic stage. In a 
case in which little or no improvement takes place within eight or ten weeks, 
it will be found that the paralyzed limbs undergo certain changes. The leg, 
as a rule, recovers enough power to enable the patient to get a|pout, although 
the foot is dragged. Occasionally a recurrence of severe symptoms is seen, 
even without a new hsemorrhage having taken place. In both nri^ and leg 
the condition of secondary contraction or late rigidity comes on andM always 
, -! most marked in the upper extremity. The arm becomes permanently flexed 
I' 1 .''*at the elbow and resists all attempts at extension. The wrist is flexed upon 
tho forearm and the fingers upon the hand. The position of the firm and 
!»»»^hand is very characteristic. There in fre quently, as the contrac tures develop, 
, ^ a great deal of pain.a In thcJe g th e can trueture_iB_r&rgly’m .extreme. The 
u> lloss of power is most marked in the muscles of the foot, and to prevent the 
|toes from dragging, the knee in walking is much flexed, or more commonly 
*vw*,the foot is swung round in a half-circle. 

~> ■ (The reflexes are at this stage greatly increased. These contractures 1 arc 
^ ^permanent and incurable, and are associated with_a secondary descending 
. ■,, scl ero sis of - th o m o tor pa th. There are instances, however, in which rigidity 
' Y’- and eoafawture ■do-BoLnp.cn r, but the arm remains flaccid, the leg having 
• it, regained its power. This hemipligie flasque of-Bouehard is found most com- 
c W'8L°?ty in children. Among other secondary changes in late hemiplegia may 
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be mentioned the following:^Tremor of the affected limbs, poat-puialytic 
chorea, the fciobile spasm known as athetosis, arthropathies in the joiitts of 
the affected side, and muscular atrophv. Athetosis and post-hemiplegic chorea 
will be considered in the hemiplegia of children.. The cool surface and thin 
glossy skin of a hemiplegic limb are familiar to all. A word may here be 
said upon the subject of muscular atrophy of cerebral origin. 

As a rule, atrophy is not a marked feature in hemiplegia* but in smut 
instances it does develop. It has been thought to be due in some east’s to, 
secondary alterations in the gray matter of the ventral horns, as in a ca-o 
reported by Charcot. Recently, however, attention has been called by Senator, 
Quincke, and others to the fact that atrophy may follow as a direct result of 
the cerebral lesion, the ventral horns remaining intact. In Quincke's ca-e, 
atrophy of the arm followed the development of a glioma m the anterior cen¬ 
tral convolution. The gray matter of the ventral horns was normal. These 
atrophies are most common in cortical lesions*imohing the domain of the 
third main branch of the Sylvian artery, and in central lesions itnolving the 
lenticulo-thalamie region. Their explanation is not clear. •The wasting of 
cerebral origin, which occurs most frequently in children, and leads to hemi¬ 
atrophy of the muscles along with stunted growth of the bones and joints, 
is to bo sharply separated from the hemiatrophy of the muscles of the adult 
following within a relatively short time upon the hemiplegia. 

Diagnosis.—There are three groups of eases which offer iiicrou-mg diffi¬ 
culty in recognition. 

(1) Gabes in which the onset is gradual, a day or two elap-mg before 

tho paralysis is fully developed and consciousness completely lost,•an- readily 
recognized, though it may be difficult to determine whether the le-ion i- due 
to thrombosis or to hiemorrhage. • 

(2) In the sudden apoplectic stroke in which the palioai-.r*)H*lIv loi-es 
c onsciousnes s—t b» d i ffum li y --tn. diagnosis may he still greater, particularly 
if the patient is in deep cm mi when first seen. 

The first point to lie decidedf is tlie existem-e of hemiplegia. This may 
bo difficult, although, as a rule.revon in deep coma the limbs on the para¬ 
lyzed side are more flaccid anil drop instantly when lifted; whereas, on the 
non-parajyzed side the muscles retain some degree of tonus. The reflexes may 
be deofiqgged or lost on the affected side and there may be conjugate devia- 
tipa-4f ue head and eyes. Rigidity in the limbs of one side is m favor of a 
hemiplegic lesion. It is practically impossible m a majority of these iii-es 
to say whether the lesion is due to haemorrhage, embolism, or thrombosis. 

(3) Large haemorrhage into the ventricles or into the pons may produce 
sudden loss of consciousness with complete relaxation, so that the condition 
may simulate coma fromt ursinia,; diabetes^ alcoholism,topium poisoning, or 
ppijcpsy. 

The previous history and the mode of onset may give valuable information. 
I n epilep sy, convulsions have preceded the coma; in alcoholism, there is a 
history of constant drinking, while in opium poisoning the coma develops 
•note gradually; but in many instances the difficulty is practically very great, 
and on more than one occasion 1 have seen mortifying post-mortem disclosures 
under these circumstances. With diabetic coma the breath often gmells of 
acetone. In ventricular haemorrhage the coma is sudden and develops rapidly. 
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The hemiplegic symptoms may be transient, quickly giving place to complete 
relaxation. Convulsions occur in many cases, and may be the very symptom 
to lead astray—as in a case of ventricular haemorrhage which occurred in a 
puerperal patient, in whom, naturally enough, the condition was thought to be 
ur mmfe . Rigidity is often present^ In haemorrhage.intojthe ponstcenvulsions 
'' arc frequent. jTlic pupils may be strongly contracted,Conjugate deviation may 
occur, and the^ temperature is apt to rise rapidly. The contraction of the 
‘'pupils in pontine haemorrhage naturally suggests opium poisoning. T he d if¬ 
fere nce i n temperature in the two conditions is a valuable diagnostic point. 
The apoplectiform seizures of general paresis have usually been preceded by 
abnormal mental symptoms, and the associated hemiplegia is seldom per¬ 
manent. 

It may be impossible at first to give a definite diagnosis. In admissions 
■ to hospitals or in emergency cases the physician should be particularly careful 
about the following points: ! Tlie examination of the head for injury or frac¬ 
ture nthe urine should be tested for albumin, examined for sugar, and studied 
microscopically;?a careful examination should be made of the limbs with ref¬ 
erence to their degree of relaxation or the presence of rigidity, and the con¬ 
dition of the feflexespMhe state of the pupils should be noted and the tem¬ 
perature taken. ’The odor of tlje breath (alcohol, acetone, chloroform, etc.) 
should be remarked/^ The most serious mistakes are made in the case of 


patients who are drunk at the time of the attack, a combination by no means 
uncommon in the class of patients admitted to hospital. Under these circum¬ 
stances the case may erroneously be looked upon as one of alcoholic coma. It 
is best to regard each case us serious and to bear in mind that this is a 
condition in which, above all others, mistakes are common. 

> Prognosis.— 'From cortical hmmorrhage, unless .very, extensive, the recovery 
may be complete without a trace of contracture. This is more common when 
the lucmorrliagc follows injury than when it results from disease of the 
arteries. . Infantile meningeal haimorrhage, on the other hand, is a condition 
. i-jwlnch may produce idiocy or spastic diplegia. 

1 ,1 Large luumorrhages into the corona radiata, and especially those which 

' rupture into the ventricles, rapidly prove fatal. 

U.-i ^ rpj ie ] 1( , m jp]qgj a which follows lesions of the internal capsule, the result, 
of rupture of the lcntieulo-striate artery, is usually -persistent and- followed 
by contracture. When the retro-lenticular fibres of the internal capsule arc 
involved there may be hemiansesthesia, and later, especially if the thalamus 
be implicated, hcmichorea or athetosis. In any case of cerebral apoplexy the 
following symptoms are of grave omen :> persistence or deepening of the eom.i 


during the second and third day pwapid rise in temperature within the fir.-i 

• f ortv- eight hours after the initial fall. In the reaction which takes place on 

* “the second or third day, the temperature usually rises, and its gradual fall 


*Mn the third or fourth day with return of consciousness is a favorable indicn- 
X Wv tion. The rapid formation of bed-sores, particularly the malignant dccubitu- 
of Charcot, is a fatal indication. The occurrence of albumin and sugar, if 
Abundant, in the urine is an unfavorable symptom. 


When consciousness returns and the patient is improving, the question i- 
! ^anxiously asked as to the paralysis. The extent of this can not be determined 


for some weeks. With slight lesions it may pass off entirely. If persistent at 
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the end of ii month some grade of permanent palsy is certain to reunify, and 
gradually the late rigidity supervenes. 

• 5. Embolism and Thrombosis (Cerebral Softening). 

(a) Embolism. —The embolus usually enters the carotid, rnjely the verte¬ 
bral artery. In the great majority of cases it comes from the left heart and 
is either a vegetation of a fresh endocarditis or, more commonly, of a recurring* 
endocarditis, or from the segments involved in an ulcerative process. Iajss 
often the embolus is a portion of a clot which has formed in the auricular 
appendix. Portions of clot from an aneurism, thrombi from atheroma of the 
aorta, or from the territory of the pulmonary veins, may also cause blocking 
of the branches of the circle of Willis. 1 u the piier|ieriil condition cerebral , 
embolism is not infrequent. It may occur m women with heart-disease, but 
in other instances the heart is uninvolved, and the condition has been thought 
to be associated with the development of heart-clots, owing to increased coagu¬ 
lability of the blood. A majority of cases of embolism occur in heart-disease, 

89 per cent (Saveliew). Cases are rare in the acute endocarditis of rheuma¬ 
tism, chorea, and febrile conditions. It is much more common in the secondary 
recurring endocarditis which attacks old •scleVol ic valves. T hniiniltoli py most 
frequ ently pass es to the left middki.cerebral artery, as it enters the left carotid 
nftoner t han the right because of the more direct course of the blood in the 
former. The posterior cerebral and the vertebral are less often affected. A 
large plug may lodge at the bifurcation of the basilar. Embolism of the 
c erebellar v essels is rare. 

Embolism occurs more frequently in women, owing, no doubt, to the greqjer 
frequency of mitral stenosis. Contrary to this general statement, Newton 
Pitt’s statistics of T5) cases at Guy’s Hospital indicate, however, that males are 
more frequently affected; or in this series there were 44 males and US females. 
Saveliew gives 5-1 per cent in women. 

(h) Thrombosis.—(dotting of blood in the cerebral vessels occurs (1) about 
an embolus, (2) as the result of a lesion of the arterial wall (either endar¬ 
teritis with or without atheroma or, particularly, the syphilitic arteritis), (9) 
in .aneurisms both coarse and miliary, and (1) very rarely as a direct result 
of abnormal conditions of the blood. Thrombosis occasionally follows ligation 
of the carotid artery. The thrombosis is most common in the middle cerebral 
and in the basilar arteries. According to Kolisko, softening of limited areas, 
sufficient to induce hemiplegia, may be caused by sudden collapse of certain 
cerebral arteries from cardiac weakness. 

Anatomical Changes. —Degeneration and softening of the territory sup¬ 
plied by the vessels is the ultimate result in both embolism and thrombosis. 
Blocking in a terminal artery may be followed by infarction, in which the 
territory may either be deeply infiltrated with blood (hsemorrhagic infarction) 
or be simply pale, swollen, and necrotic (anaunir infarction). Gradually the 
process of softening proceeds, the tissue is infiltrated with serum and is.moist, 
the nerve fibres degenerate and become fatty. The neuroglia is swollen and 
cedematous. The color of the softened area depends upon the amount of blood. 
The haemoglobin undergoes gradual transformation, and the early red color 
may give place to yellow. Formerly much stress was laid upon the difference 
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mtweeu red, yellow, and white softening. The red and yellow ate seen chiefly 
ml the cortex. Sometimes the red softening is particularly marked in ca&v. 
of embolism and in the neighborhood of tumors. The gray matter shows many 
puuetifonn hemorrhages—capillary apoplexy. There is a variety of yellovr 
softening—the plaques jaunes —common in elderly persons, which occurs in 
the gray matter of the convolutions. The spots are from 1 to 2 cm. in diam¬ 
eter, sometimes arc angular in shape, the edges cleanly cut, and the softened 
area is represented by either a turbid, yellow material, or in some instances 
there is a space crossed by fine trabeculae, in the meshes of which there is fluid. 
White softening occurs most frequently in the white matter, and is seen best 
about tumors and abscesses. Inflammatory changes are common in and about 
the softened areas. When the embolus is derived from an infected focus, as 
in ulcerative endocarditis, suppuration may follow. The final changes vary 
very much. The degenerated and dead tissue elements are gradually but slowly 
removed, and if the region is small may be replaced by a growth of connective I 
tissue and the .formation of a scar. If large, the resorption results in the 
formation of a cyst. It is surprising for how long an area of softening may 
persist without much change. 

The position and extent of tjie softening depend upon the obstructed artery. 
An embolus which blocks the middle cerebral at its origin involves not only 
the arteries to the anterior perforated space, but also the cortical branches, and 
in such a ease there is softening in the neighborhood of the corpus striatum, 
as well as in part of the region supplied by the cortical vessels. The freedom 
of anastomosis between these branches varies a good deal. Thus, there are 
instances of embolism of the middle cerebral artery in which the softening 
has involved only the territory of the central branches, in which case blood has 
reached the cortex through the anterior and posterior cerebrals. When the 
middle cerebral is blocked (as is perhaps oftenest the case) beyond the point 
of origin of the central arteries, one or other of its branches is usually most 
involved. The embolus may lodge in the vessel passing to the third frontal 
convolution, or in the artery of the ascending frontal or ascending parietal; 
or it may lodge in the branch passing to the supramarginal and angular gyri, 
or it may enter the lowest branch which is distributed to the upper convolu¬ 
tions of the temporal lobe. These are practically terminal arteries, and in¬ 
stances frequently occur of softening limited to a part, at any rate, of the 
territory supplied by them. Some of the most accurate focalizing lesions ar< 
produced in this way. 

Symptoms. —Extensive thrombotic softening may exist without any symp 
toms. It is not uncommon in the post-mortem examination of the bodies o 
elderly persons to find the plaques jaunes scattered over the convolutions. St. 
too, softening may take place in the “silent” regions, as they are termed, 
without exciting any symptoms. When the central or cortical branches of the 
middle cerebral arteries are involved the symptoms are similar to those of 
haemorrhage from the same arteries. Permanent or transient hemiplegia re¬ 
sults. When the central arteries are involved the softening in the internal 
capsule is commonly followed by permanent hemiplegia. There are certain 
peculiarities associated with embolism and with thrombosis respectively. 

J3n embolism the patient is usually the subjeetjof heart-trouble, or there 
exist some of the conditions already mentioned. \The onset is sudden, without 



lery thg^heraiplegia is usuallydissociated with apiias m.if i n inromousi j, on 
8 other hand, the onset is more gradual; the patient has previously eom- 
ained off headache,_ycrtigo t; tingling in the fingers; thofspeech may have been 
ibarrassed for some days; the patient has had'loss of memory or is^uco- 
irent, or paralysis begins at one part, as the hand, an d extends slowly, and 
£-li§sjpl 0 gia may be incomplete or variable. Abrupt loss of consciousness, 
muc h less common, and when the lesiou is small consciousness is retained. 
Bus, liTThrombosis duo to syphilitic disease, the hemiplegia may come on 
•adually without the slightest disturbance of consciousness. 

The hemiplegia following thrombosis or embolism lias practically the cliar- 
jteristies, both primary and secondary, described under hemorrhage. 

The following may be the effects of blocking the different vessels: (a) 
ertebral .—The left-branch is more frequently plugged. The effects are in- 
jlvemcnt of the nuclei in the medulla and symptoms of acute bullmr paralysis, 
t rarely occurs alone; more commonly with * 

(6) Blocking of the basilar artery. When this is entirely occluded, there 
ray be bilateral paralysis from involvement of both motor paths. Bulbar 
ymptoms may be present; rigidity or spasm may occur. Thu teniperutury 
lay rise rapidly. The symptoms, in fact, aruJliose of apoplexy of ihe pons. 

(c) The posterior cerebral supplies the occipital lobe on its medial surface 
,nd the greater part of the tcmporo-sphenoidal lobe. If the mam stem he 
hrombosed there isl homianopia withsensory aphasia. Localized areas of 
oftening may exist without symptoms. Blocking of the main occipital brunclii 
artcria occipitalis of I)uret),or of the arterm ealcarina. passing In (,ln* eunciis 
nay be followed by; hemiaiiopiao Hemianaistliesia may result, from involve* 
nent of the posterior part of the internal capsule. Not infrequent l\ s\ nimet 
•ical thrombosis of the occipital arteries of the two sides occurs, as in Forster's 
well-known case. Still more frequent is ihe occurrence of thrombosis of a 
iraneh of the posterior cerebral of one hemisphere and a branch of Ihe middle 
cerebral of the other (von Moiiakow). It is in such cases that the most 

onaunced .instances of .apraxia are met with. 

(d) Internal Carotid .—The symptoms are variable. As is well known. I Ik 
ssel is in a majority of eases ligated without risk. In other instances Iran 
mt hemiplegia follows; in others again the hemiplegia is permanent. Then 
riations depend on the anastomoses in the circle of Willis, if these an 
rge and free, no paralysis follows, hut in cases in which the posterior com 
unicating and the anterior communicating vessels are small or absent, lb 
iralysis may persist. In No. 1 of my Elwyn series of eases of infantile hemi 
egia, the woman, aged twenty-four, when six years old, had (lie right carols 
gated for abscess following scarlet fever, with the result of permanent hem 
iegia. Blocking of the internal carotid within the skull by lliromliosis u 
nholism is followed by hemiplegia, coma, and usually death. The clot i 
irely confined to the carotid itself, but. spreads into its branches and may 
ivolvc the ophthalmic artery. 

(c) Middle Cerebral .—This is the vessel most commonly involved, and, as 
1 ready mentioned, if p lugg ed before the central arteries are given off, perma- 
ient hemiplegia usually follows from softening of the internal capsule. Block- 
ng of the branches beyond this point may be followed by hemiplegia, which 
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is more likely to be transient, involves chiefly the arm and face, and if the 
lesion be on the left side is associated with aphasia. Thero may be plugging 
of the individual branches passing to the inferior frontal (producing typical 
motor aphasia if the disease be on the left side), to the anterior and posterior 
central gyri (usually causing total hemiplegia), to the supramarginal and 
angular gyri (giving rise, if the thrombosis be on the left side, probably with¬ 
out exception to the so-called visual aphasia /nletia.) usually also„tft .rigid- 
sided hemianopsia), or to the temporal gyri (in which event with left-sided 
thrombosis w.ord-deafness results). 

(f) Anterior Cerebral .—No symptoms may follow, and even when the 
branches which Bupply the paracentral lobule and the lop of the ascending 
convolutions are plugged the branches from the middle cerebral are usually 
able to effect a collateral circulation in these parts. Monoplegia of the leg 
may, however, result. Hebetude and dulncss of intellect may occur with 
obstruction of the vessel. 

There is unquestionably greater freedom of communication in the cortical 
branches of the,different arteries than is usually admitted, although it is not 
possible, for example, to inject the posterior cerebral through the middle cere¬ 
bral, or the middle cerebral from the anterior; but the absence of softening 
in some instances in which smaller branches are blocked shows how complete 
may be the compensation, probably by way of the capillaries. The dilatation 
of the collateral branches may take place very rapidly; thus a patient with 
chronic nephritis died about twenty-four hours after the hemiplegic attack. 
There were recent vegetations on the mitral valve and an embolus in the right 
middle cerebral artery just beyond the first two branches. The ceidral portion 
of the hemisphere was swollen and (edematous. The right anterior cerebral 
was greatly dilated, and by measurement its diameter was found to be nearly 
three times that of the left. 

Treatment of Cerebral Hemorrhage and of Softening. —ThemhicLditBeuIty 
in deciding upon a method of treatment is to determine whether the apoplexy 
is due to hasmorrhage or to thrombosis or embolism.' The patient should lie 
placed in bed, with his head moderately elevated and the neck free. He should 
be kept absolutely quiet. If there is dyspnoea, stertor, and signs of mechanics! 
obstruction to respiration, he should be turned on his side, as recommended 
by Bowles. This procedure also lessens the liability to congestion of the lungs. 
If the signs of intracranial haemorrhage are certain, and if the arterial tension 
is high, measures may be taken for its reduction. Of these the most rapid 
‘'and satisfactory isivenescction, which in many cases seems to do good. How¬ 
ever, as Cushing has shown experimentally, a rapid and increasing rise ol 
arterial tension, usually indicates an endeavor of the vasomotor centres t< 
"counteract an increasing intracranial pressure, in this ease due to a con timing 
haemorrhage. The indication under these circumstances is the'-relief of tin 
intracranial pressure by craniotomy and^removal of the clot, if this is possible 
, ( This is particularly applicable in subdural hemorrhage. Horsley and Spence 
have recently, on experimental grounds, recommended the practice, formed 
' employed empirically, of compression of the carotid, particularly in .the m 
gravesccnt form; or even, in suitable cases, passing a ligature round the ves.-c 
%An ice-bag may be placed on the head and} hot bottles to the feet, i The bow 
• should be freely opened, either by calomel, or croton oil placed on the tongu 



[Jountcr-irriiatiou to the neck or to the fool is not nm-ssarv. t'ulholfrmn 1 ion 
jf the bladder may be necessary, especially if the patient remain long uncon¬ 
scious. * 

SpeciaJ care should be taken to avoid bed-sores; and if bottles are used 
to the feet, they should not be too hot, since blisters may be readily caused 
jy a much lower temperature than m health. In the fe\er of reaction. aconiU 1 
nay bo indicated, but should lie cautiously used. Stimulants are not necessary, 
unless the pulse becomes feeble and signs of collapse supenene. No digitalis 
is to be given. During recovery the pali«\J should he still kept entirely at rest. 
3ven in the mildest eases remaining in hed for al least fourteen du\s. The 
ice-bag should still he kept al the head.. The diet should he light and no 
medicine other than some placebo should he administered, at least during the 
first month after the hiemnrrhage. Attention should lie paid to the position 
occupied by the paralyzed limb or limbs, winch if swollen may lie wrapped in 
cotton hatting or llannel. 

The treatment of softening from thrombosis or embolism is very unsatis¬ 
factory. Venesection is not indicated, as it lowers the tension and rather 
promotes clotting. If, as is often the case, the heart's actmit is feeble and 
irregular,’ stimulants and small (loses of digiljilis may he given jvith, if neces¬ 
sary, ether or ammonia. Tim Imvvels should he kept open, hut d is not well 
to purge actively, as in luemorrhage. 

In tlio thrombosis which follows syphilitic disease of the arteries, and which 
is met with most frequently in men liehveen twenty and forty (in whom the 
hemiplegia often sets in without loss of consciousness).' the iodide of potassium 
should be freely used, giving from 20 to 00 grams three times a day, or, if 
necessary, larger doses. If tlm syphilis has been recent, mercurials by inunc¬ 
tion are also indicated. Practically these arc the only eases of hemiplegia in 
which we sec satisfactory results from treatment. 

Very little can he done for the hemiplegia which remains. The damage 
is too often irreparable and permanent, and it is very improbable that iodide 
of potassium, or any other remedy, hastens in the slightest degree Nature’s 
dealing with the blood-clot. 

The paralyzed limbs may lie gently nibbed once or twice a day, and this 
should be systematically carried mil, in order to maintain the nutrition of (lie 
muscles and to prevent, if possible, contractures The massage should mil. 
however, lie begun imlil at least ten days after the attack. The rubbing should 
he toward the bodv. and should not he continued for more than fifteen minutes 
at a time. ' After the lapse of a fortnight, or in severe eases a month, the mus¬ 
cles may he stimulated by the faradie current; faradie stimulation alternating 
with massage, especially if applied to the antagonists of the muscles which 
ordinarily undergo contracture, is of very great service, even in eases where 
there can be but little hope of any return of voluntary movement. When eon- 
traqfures occur, electricity properly applied at intervals may still In' of some 
benefit along with the passive movements and frictions, and it has been sug¬ 
gested that tendon transplantation, or indeed cross suture of nerves, may cause 

some improvement. , 

Tn a ease of complete hemiplegia, the friends should at the outset he 
frankly told that the chances of full recovery arc slight. Power is usually re¬ 
stored'in the leg sufficient to enable the patient to get about, bitf in the major- 
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ty tff instances the finer movements of the hand are permanently lost. The 
;eneral health should be looked after, the bowels regulated, and \he secretions 
>f the skin ami kidneys kept active. In permanent hemiplegia in persons 
ibove the middle period of life, more or less mental weakness is apt to follow 
the attack, and the patient may become irritable and emotional. 

And, lastly, when hemiplegia has persisted for more than three months and 
contractures have developed, it is the duty of the physician to explain to the 
patient, or to his friends, that the condition is past relief, that medicines and 
electricity will do no good, and that there is no possible hope of cure. 

G. Aneurism of tiie Cerebral Arteries. 

Miliary aneurisms are not included, but reference is made only to aneurism 
of the larger branches. The condition is not uncommon. There were 12 
instances in my first. 800 autopsies in Montreal.* This is a considerably larger 
proportion than in Newton Pitt’s collection from Guy’s Hospital, 19 times in 
9,000 inspections. 

Etiology—Males are more frequently affected than females. Of my 12 
cases 7 were males. The disease is most common at the middle period of life. 
One of my cases was a lad of Lix. Pitt describes one at the same age. The 
chief causes are (a) endarteritis, either simple or syphilitic, which leads to 
weakness of the wail and dilatation; and (6) embolism. As pointed out by 
Church, these aneurisms are often found with endocarditis. Pitt, in his recent 
study of the subject, concludes that it is exceptional to find cerebral aneurism 
unassociated with fuuguting endocarditis. The embolus disappears, and dila¬ 
tation follows the secondary inflammatory changes in the coats of the vessel. 

Morbid Anatomy.—The middle cerebral branches are most frequently in¬ 
volved. In my 12 cases the distribution on the arteries was as follows: Inter¬ 
nal carotid, 1; middle cerebral, 5; basilar, 3; anterior communicating, 3. Ex¬ 
cept in one case they were saccular and communicated with the lumen of the 
vessel by an orifice smaller than the circumference of the sac. In the 154 
eases which make up the statistics of Lebcrt, Durand, and Bartholow the mid¬ 
dle cerebral was involved in 44, the basilar in 41, internal carotid in 23, ante¬ 
rior cerebral in 14, posterior communicating in 8, anterior communicating in 8, 
vertebral in 7, posterior cerebral in 6, inferior cerebellar in 3 (Gowers). The 
size of the aneurism varies from that of a pea to that of a walnut. The htein- 
orrhage may be entirely meningeal with very slight laceration of the brain 
substance, but the bleeding may be, as Coats has shown, entirely within the 
substance. 

Symptoms.—The aneurism may attain considerable size and cause no 
symptoms. In a majority of the cases the first intimation is the rupture and 
the fatal apoplexy. Distinct symptoms are most frequently caused by aneu¬ 
rism of the internal carotid, which may compress the optic nerve or the com¬ 
missure, causing neuritis or paralysis of the third nerve. A murmur may bo 
audible on auscultation of the skull. Aneurism in this situation may give rise 
to irritative and pressure symptoms at the base of the brain or to hemianopsia 
In the remarkable case reported by Weir Mitchell and Dereura an aneurism 
compressed the chiasma and produced bilateral temporal hemianopsia. 

* Canada Medical and Surgical Journal, voL xiv. 



Aneurism of the vertebral or of the basilar may involve the nerves from 
the fifth to jthe twelfth. A large sac at the termination of the basilar, may 
compress thc»third nerves or the crura. 

The diagnosis is, as a rule, impossible. The larger sacs produce the symp¬ 
toms of tumor, and their rupture is usually fatal. 

7. Endahtehitis. 

• In no group of vessels do we more frequently see chronic degenerative. 
changes than in those of the circle of Willis. The condition occurs 11 s: 

(a) Arterio-sclerosis, producing localized or diffused thickening of the 
intima with the formation of atheromatous patches or areas of calcification. 
In the later stages, as seen in elderly people, the arteries of the circle of \\ tills 
may be dilated, stiff, or almost universally calcified. 

(b) Syphilitic Endarteritis.—As already mentioned under I lie section of 
syphilis, gummatous endarteritis is specially pnjne lo at luck the cerebral ves¬ 
sels. It has in itself no specific characters-—that is to say, il is impossible in 
given sections to pick out an endarteritis syphilitica from an •ordinary endar¬ 
teritis obliterans. On the other hand, as already stated, (he jmdulur peri¬ 
arteritis is never seen except in syphilis. 


8. Thbombosis of the Ceremiat, sinuses and Veins. 

The condition may lie primary or secondary. Leliert (lHol) and Tonnele 
were among the first to recognize the condition clinically. 

Primary thrombosis of the sinuses and veins is rare. It occurs («) in 
children, particularly during the first six months of life, lisiinllv in connec¬ 
tion with diarrheea. It lias, in my experience, ... u rare condition. 1 hay' 

never seen an'example of spontaneous thrombosis of the sinuses in n child, 
and only two instances, both in connection with meningitis, in which I lie cor¬ 
tical veins contained clots. Gowers believes that it is of frequent occurrence, 
and that thrombosis of the veins is not an uncommon cause of infantile hemi- 

Pleg (6) In connection with chlaatfis and amrmia. the so-called autochthonous 
muz-tlirombosis. Of 82 eases of thrombosis m chlorosis, 78 wore ,n he veins 
and 32 in the cerebral sinuses. The longitudinal sinus is most fieqiitnl y 
involved. The thrombosis is usually associated will, venous thro.nlK.ses m 
other paris of the body, and the patients die, as .. rule, in from one to three 
weeks, hut both Bristowc and Buzzard report recoveries. 

(c) In the terminal stages of career, philips, and other chronic d sea s 
thrombosis may gradually occur ... the sinuses and cortmid veiris. jo ^ 
^agulum developing in these conditions the < rrn 

■"SLtey thromtai. » “f 

inflammation from contiguous parts to e sinus \va . ^ , j mnn r, 

are disease of the intera^ear fra|iirc, erysipelas, earlu.imle, and 

u suppurative dueaac outs.detlcsk p t . m0 ^ P fn , nt i y involved, 
parotitis. In secondary eases tin >ai‘ ra ‘ fil ,„;fi,-wohral lesions, there 
m fatal cases in which car-,1,sense caused death 

aero 22 in which thrombosis existed in the lateral sinuses (1 Ht). iVtiercu 
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ou8 caries of the temporal bone is often directly responsible. The thrombus 
nay ke small, or may All the entire Binus and extend into the internal jugular 
rein. In more than one-half of these instances the thrombus was suppurat¬ 
ing/ The disease spreads directly from the necrosis on the posterior wall of 
the tympanum. According to Voltolini, the inflammation extends Jry way of 
the petroso-mastoid canal. It is not so common in disease of the mastoid 
cells. 

Symptoms. —Primary thrombosis of the longitudinal sinus ma y occur.w ith- 
out ex citing symptoms and is found accidentally at the post mortem. There 
may "be mental dulnc ss »ith h eadache - ^Convulsions andZvomiting may occur. 
In other instances there is nothing distinctive. In a patient who died under 
my care, at the Philadelphia Hospital, of phthisis, there was a gradual tor¬ 
por, deepening, to . coma, without convulsions, localizing symptoms, or optic 
neuritis. The condition was thought to be due to a terminal meningitis. In 
the chlorosis cases the head symptoms have, as a rule, been marked. B fl ]l’a 
patient was dull and stupid, had vomiting,, d ijafaeiinn of tlw pupils, and dmi^ ln 
choked disks. Slight paresis of the left side occurred. An interesting feature 
in this case was the development of swelling of the left leg. In the cases 
reported by Andrews, Church, Tuekwell, Isambard Owen, and Wilks the 
patients had headache, vomiting, and delirium. Paralysis was not present. 
In Douglas Powell’s case, with similar symptoms, there was loss of power on 
the left side. Bristowc reports a case of great interest in an inamiic girl of 
nineteen, who had convulsions, drowsiness, and vomiting. Tenderness and 
swelling developed in the position of the right internal jugular vein, and a 
few days later on the opposite side. The diagnosis was rendered definite by 
the occurrence of phlebitis in the veins of the right leg. The patient recovered. 

, The onset of such symptoms as have been mentioned in an anaemic or 
chlorotic girl should lead to the suspicion of cerebral thrombosis. In infants 
the diagnosis can rarely be made. Involvement of the cavernous sinus may 
cause oedema about the eyelids or prominence of the eyes. 

In the secondary thrombi the symptoms are commonly those of septi¬ 
caemia. For instance, in over 70 per cent of Pitt’s cases the mode of death 
was by pulmonary pyaemia. This author draws the following important con¬ 
clusions: (1) The disease spreads oftener from the posterior wall of the 
middle car than from the mastoid cells, (a) The otorrhma is generally of 
some standing, but not always. (I!) The onset is sudden, the chief symp¬ 
toms being pyrexia, rigors, pains in the occipital region and in the neck, 
associated with a seplicacmic condition. (4) Well-marked optic neuritis may 
be present. (5) The appearance of acute local pulmonary mischief or of 
distant suppuration is almost conclusive of thrombosis. (6) The average 
duration is about three weeks, and death is generally from pulmonary pyaemia. 
The chief points in the diagnosis may be gathered from these statements. 

Pitt records an interesting case of recovery in a boy of ten, who had otor- 
rhcea for years and was admitted with fever, earache, tenderness, and oedema. 
A week later he had a rigor, and optic neuritis developed on the right side. 
The mastoid was explored unsuccessfully. The fever and chills persisting, 
two days later the lateral sinus was explored. A mass of foul clot was re¬ 
moved and the jugular vein was tied, after which the boy made a satisfactory 
recovery. 
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According to Gricsingor there is often associated with thrombosis of the 
lateral snfyis venous stasis and painful cedema behind the ear and in (lie neck., 
Tee external jugular vein on the diseased side may be less distended than on 
the opposite side, since owing to the thrombus in the lnteral sinus tin? internal 
jugular*vein is leas full than on the normal side, and the blood from the exter¬ 
nal jugular can flow more easily into it (Gerhardt)'. 

Treatment, —In marantic individuals roborants and stimulants are iftdi- 
catcd. The position assumed in bed should favor both the arterial and venous 
circulation. The clothing should not restrict the neck, and care should be 
taken to avoid bending of the neck. 

The internal administration of potassium iodide and calomel has been 
recommended in the autochthonous forms, but no treatment is likely to be 
of any avail. 

The secondary forms, especially those following upon disease of (ho middle 
ear, are often amenable to operation, and, especially recently, many lives have 
.been saved by surgical intervention after extensive sinus Ihromlmsis. Mao- 
ewen’s book on I’yogenie Infective Diseases of the Brain and Spinal (lord 
contains the most exhaustive presentation of the subject of ainua thromlmsis 
and its treatment. 

9. Hemiplegia in*Children. 

Etiology. —Of 135 cases, fit) were in boys and 75 in girls. Right, hemi¬ 
plegia occurred in 79, left in 56. In 15 cases the condition was said to la? 
congenital. 

In a great majority the disease sets in during the first of second year; 
thus of the total number of cases, 95 wore under two. Cases nbove the fifth 
year are rare, only 10 in my series. Neither alcoholism nor syphilis ifi the 
parents appears to play an important rule in tins affection. Difficult, or abnor¬ 
mal labor is responsible for certain of the cases, particularly injury with lbc 
forceps. Trauma, such as falls or puncturing wounds, is more rare. Tin* 
condition followed ligation of the common carotid in one case. 

Infectious diseases. All the authors lay special stress upon this factor. In 
19 cases in my series the disease came on during or just after one of the spe¬ 
cific fevers. I saw one case in which during the height of vaccination con¬ 
vulsions developed, followed by hemiplegia. In a great majority of the cases 
the disease sets in with a convulsion, in which Ihe child may remain for sev¬ 
eral hours or longer, and after recovery the paralysis is noticed. 

Morbid Anatomy.—In an analysis which 1 have made of 90 autopsies 
reported in the literature, the lesions may be grouped under three headings: 

(a) Embolism, thrombosis, and hemorrhage, comprising 16 cases, in 7 of 
which there was blocking of a Sylvian artery, and in 9 hemorrhage. A strik¬ 
ing feature in this group is ihe advanced age of onset. Ten of the cases 
occurred in children over six years old. 

• (6) Atrophy and sclerosis, comprising 50 cases. The wasting is either of 
groups of convolutions, an entire lobe, or the whole hemisphere. The meninges 
are usually closely adherent over the affected region, though sometimes they 
look normal The convolutions are atrophied, firm, and hard, contrasting 
strongly with the normal gyri. The sclerosis may be diffuse and wide-spread 
over a hemisphere, or there may be nodular projections—the hypertrophic sole- ^ 
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rosis. ' Some of the cases show remarkable unilateral atrophy of, the hemi¬ 
sphere. In one of my cases the atrophied hemisphere weighed lti!) grammes 
and the normal one 653 grammes. The brain tissue may be a mere shell over 
a dilated ventricle. 

(c) Poreneephalus, which was present in 24 of the 90 autopsies. This term 
was applied by Heschel (1868) to a loss of substance in the form of cavities 
and cysts at the surface of the brain, either opening into and bounded by the 
arachnoid, and even passing deeply into the hemisphere, or reaching to the 
ventricle. In the study by Audrey of 103 cases of poreneephalus, hemiplegia 
was mentioned in 68 cases. 

Practically, then, in infantile hemiplegia cortical sclerosis and porenceph- 
alus are the important anatomical conditions. The primary change in the 
majority of these cases is still unknown. Poreneephalus may result from a 
defect in development or from hajmorrhage at birth. The etiology is clear in 
the limited number of cases of hremorrhage, embolism, and thrombosis, but 
there remains the large group in which the final change is sclerosis and atro¬ 
phy. What is the primary lesion in these instances? The clinical history 
shows that in nearly all these eases the onset is sudden, with convulsions— 
often with slight fever. Strumpcll believes that this condition is due to an 
inflammation of the gray matter—polienccphalitis—a view which has not 
been very widely accepted, as the anatomical proofs are wanting. Gowers sug¬ 
gests that thrombosis may be present in some instances. This might probably 
account for the final condition of sclerosis, but clinically thrombosis of the 
veins rarely-occurs in healthy children, which appear to be those most fre¬ 
quently attacked by infantile hemiplegia, and post-mortem proof is yet want¬ 
ing of the association of thrombosis with the disease. 

Symptoms. —(a) The onset. The disease may set in suddenly without 
spasms or loss of consciousness. In more than half the cases the child is 
attacked with partial or general convulsions and loss of consciousness, which 
may last from a few hours to many days. This is one of the most striking 
features in the disease. VFevcr is usually present. 3 TI 1 C hemiplegia, noticed as 
the child recovers consciousness, is generally complete. Sometimes the paraly¬ 
sis is not complete at first, but develops after subsequent convulsions. The 
right side is more frequently affected than the left. The face is commonly not 
involved. 

■ (&) Residual symptoms. In some cases the paralysis gradually disap¬ 
pears and leaves scarcely a trace as the child grows up. The leg, as a rule, 
recovers more rapidly and more fully than the arm, and the paralysis may be 
scarcely noticeable. In a majority of cases, however, there is a characteristic 
hemiplegic gait. | The paralysis is most marked in the arm, which is usually 
wasted; the forearm is flexed at right angles, the hand is flexed, and the fingers 
are contracted. Motion may be almost completely lost; in other instances the 
arm can be lifted above the head. Late rigidity, which almost always develops, 
is the symptom which suggested the name hemiplegia spastica cerebrate to 
Heine, the orthopedic surgeon, who first accurately described these cases. It 
is, however, not constant. The limbs may be quite relaxed even years after 
the onset. T!Fhe_jeflfi*e 8 are usually increased. In several instances, however, 
I have known them to be absent:^ Sensation, as a rule, is not disturbed. 

Aphasia is 9. not■ uncommon symptom, and occurred in 16 cases of my 



series—a smaller number than that given in the series of Wallenberg, Gau- 
dard, and ^achs. • 

Mental Defects. —One of the most serious consequences of infantile hemi¬ 
plegia is the failure of mental development. A considerable number of these 
cases drift into the institutions for feeble-minded children. Three grades 
may be distinguished—idiocy, which is most common when the hemiplegia 
has existed from birth; imbecility, which often increases with the develop¬ 
ment of epilepsy; and fecble-mindedncss, a retarded rather than an arrested 
development* 

Epilepsy. —Of the cases in my scries, 41 were subjects of convulsive seiz¬ 
ures, one of the most distressing sequels of the disease. The seizures may lie 
either transient attacks of petit mal, true Jacksonian fits, beginning in and 
confined to the affected side, or general convulsions. 

Post-hemiplegic Movements. —It was in cases of this sort that Weir 
Mitchell first described the post-hemiplegic movements. They are extremely 
common, and were present in 34 of my scries. There may be either slight 
tremor in the affected muscles, or incoordinate choreiform # movements the 
so-called post-hemiplegic chorea—or, lastly, 

Athetosis. —In this condition, described by Hammond, there are remark¬ 
able spasms of the paralyzed extremities, chiefly of the lingers,,and toes, and 
in rare instances of the muscles of the mouth. The movements are involun¬ 
tary and somewhat rhythmical; in the hand, movements of adduction or abduc¬ 
tion and of supination and pronation follow each other in orderly sequence. 
There may be hypertension of the fingers, during which they arc spread 
wide apart. This condition is much more frequent in children than m adults. 
In the latter it may he combined with heniiana>stlicsia, and the lesion is not 
cortical, but basic in the neighborhood of the thalamus The movements pro 
sometimes increased by emotion. They usually persist dun ng »l«p. 

Treatment.—The possibility of injury to the brain in protracted labor and 
in forceps cases should be borne in mind by tin- practitioner, l ie former 
entails the greater risk. In infantile hemiplegia the physician.at the 01 fiset 
sees a case of ordinary! convulsions, perhaps more protracted and « J 
usual. These should be cheeked as rapidly as possible by 1 m* d the 
bromides the application of cold or hcat,.and}a brisk purge “ 

sions (chloroform may be administered with safely even to the youngest th 1 
dren ^ When the paralysis is established not much can be hoped from mcdi- 

In onlv rare instances docs the paralysis entirely disappear. When the 
in only rare us.a. f • u to that seen in other 


, ernes. 


recovery Vpartial the “ residual paralysis ” is similar to that seen in other 
recovery is pari Thus in the lower extremity it is the 

°f the leg and the dorsal flexors of the foot which are most often per- 
flexors of the g , Th indica tions are to favor the natural 

manently paralyzed (Wern.ckc) i nutrition 0 f the child, to 

tendency to improve by maintaining fe ■ n .: nn an( i if 

lessen the riridity and contractures by massage, and pass ve motion, ana it 

lepsy is T distressing and la 
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ity and excitement. Operative measures in favorable cases of this particular 
form of epilepsy may often prove beneficial in reducing the number and severity 
of the seizures, but it is very unusual for them to be completely or permanently 
checked. The liability to fceble-mindcdness is the most serious outlook in the 
infantilo cerebral palsies. In many cases the damage is irreparable, and idiocy 
and imbecility result. With patient training and with care many of the chil¬ 
dren reach a fair measure of intelligence and self-reliance. 

IV. TUMORS, INFECTIOUS GRANTJLOMATA, AND 
CYSTS OF THE BRAIN. 

The following are the most common varieties of new growths within the 
cranium: 

(1) Infectious Granulomata. —(a) Tubercle, which may form large or 
small growths, usually multiple. Tuberculosis of the glands or bones may 
be coexistent, but the tuberculous disease of the brain may occur in the absence 
of other clinically recognizable tuberculous lesions. The disease is most fre¬ 
quent early in life. Three-fourths of the cases occur under twenty, and one- 
half of the patients are under ten years of age (Gowers). Of 300 cases of 
tumor in persons under nineteen^ollected from various sources by Starr, 152 
were tubercle. The nodules arc most numerous in the cerebellum and about 
the base. 

(6) Syphiloma is most commonly found on the cortex cerebri or about tho 
pons. The tumors aTe superficial, attached to the arteries or the meninges, 
and rarely grow to a large size. They may be multiple. The motor nerves 
of the eye are particularly prone to syphilitic infiltration, and ptosis and the 
ordinary forms of squint are common. 

(2) Tumors. —(c) Glioma and Neuroglioma .—These vary greatly in ap¬ 
pearance. They may be firm and hard, almost like an area of sclerosis, or 
soft and very vascular. Haemorrhages arc apt to occur in them. They per¬ 
sist remarkably for many years. Klebs has called attention to the occurrence 
of elements in them not unlike ganglion-cells. Tumors of this character may 
contain the “ Spinncn ” or spider cells; enormous spindle-shaped cells with 
single large nuclei; cells like the ganglion-cells of nerve-centres with nuclei 
and one or more processes; and translucent, band-like fibres, tapering at each 
end, which result from a vitreous or hyaline transformation of the large spin¬ 
dle-cells. A separate type is also recognizable, in which the cells resemble the 
ependymal epithelium. 

(d) Sarcoma occurs most commonly in the membranes covering the hemi¬ 
spheres or brain stem, and for a long time may cause injury by its compres¬ 
sion effects alone. Tumors of this kind are particularly common in the cere- 
bello-pontine recess. When sarcoma originates in the brain substance it may 
become one of the largest and most diffusely infiltrating of intracranial 
growths. Sarcoma is usually a primary growth and occurs next in frequency 
to tubercle. When meningeal in origin, it is the form of tumor most amenable 
to surgical treatment. 

(e) Carcinoma not infrequently is secondary to cancer in other parts. It 
is seldom primary. Occasionally cancerous tumors have been found in sym¬ 
metrical parts of the brain. 
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( f) Otfc er varieties occur, such as fibroid growths, which usually develop 
from the membranes; bony tumors, which grow sometimes from the falx, • 
psaoynona, cholesteatoma, and angioma. FajJ^.tumors are occasionally found 
on the corpus callosum. 

(3) Cysts, (g) These occur between the membranes and the brain, as 
a result of haemorrhage or of softening, l’orcncophalus is a, sequel of con¬ 
genital atrophy or of haemorrhage, or may be due to a developmental defect. 
Hydatid cysts have been referred to in the section on parasites. An interest¬ 
ing variety of cyst is that which follows severe injury to the skull in early life. 

Symptoms. (1 ) Uhnehai,.—T he following are the most important: 

N either dull, aching, and continuous, or sharp, stabbing, ami par¬ 
oxysmal. It may be diffused over the entire head; sometimes it is limited 
to the back or front. When in the back of the head it may extend down the 
neck (especially in tumors in the posterior fossa), and when in the front it 
may be accompanied with neuralgic pains in the face. Occasionally the pain 
may be very localized and associated with tenderness on pressure. 

Ojji±£..iViUtiLis occurs in four-fifths of all the cases ((lowers). It should 
be lookod for in every patient presenting cerebral symptom?, for it may be 
present in high degree without impairment of vision. Loss of visual acuity 
usually indicates that optic atrophy has set In. It is usually dbublc, hut occa¬ 
sionally is found in only one eye. A growth may develop slowly and attain 
considerable size without producing optic neuritis. On the other hand, it may 
occur with a very small tumor. J. A. Martin, from an extensive analysis of the 
literature with reference to the localizing value, concludes: When there is a 
difference in the amount of the neuritis in each eye it is more Ilian twice as 
probable that the tumor is on the side of the most marked neuritis. It is con¬ 
stant in tumors of the corpora quadrigornina, present in 8!) per cent of cere¬ 
bellar tumors, and absent in nearly two-thirds of the eases of tumor of the 
pons, medulla, and of the corpus callosum. It. is least frequent in cases of 
tuberculous tumor; most common in cases of glioma and cystic tumors. 

Vomiting is a common feature, and with headache and optic neuritis 
makes up the characteristic clinical picture of cerebral tumor. An important 
point is the absence of definite relation to the meals. A chemical examination 
shows that the vomiting is independent of digestive disturbances. It may 
be very obstinate, particularly in growths of the cerebellum and the pons. 

G iddin ess is often an early symptom. The patient complains of vertigo 
on rising suddenly' or on turning quickly. Mental Disturbance .-—The patient 
may act in an odd, unnatural manner, or there may lie stupor and heaviness. 
The patient may become emotional or silly, or symptoms resembling hysteria 
may develop. Convulsions, cither general and resembling true epilepsy or 
localized (Jacksonian) in character. There may be sloping of the pulse, as in 
all eases of increased intracranial pressure. 

(2) Localizing Symptoms—F ocal symptoms often occur, but it must 
not be forgotten that these may lie indirectly produced. The smaller the 
tumor and the less marked the general symptoms of cerebral compression, the 
more likely is it that any focal symptoms occurring are of direct origin. 

(a) Csntral Motor Arra.-Thc symptoms are either irritative or destruc¬ 
tive in character. Irritation in the lower third may produce spasm m the 
musclesofthe face, in the angle of the mouth, or in the tongue. The spasm 
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with tingling may be strictly limited to one muscle group before extending to 
others, and this Seguin terms the s ignal si/mvt om. The middle third of the 
motor area contains the centres controlling the arm, and here, too, the spasm 
may begin in the fingers, in the thumb, in the muscles of the wrist,ior in the 
shoulder. In the upper third of the motor^areas the irritation may produce 
spasm beginning in the toes, in the ankles, or in the muscles of the leg. In 
many instances the patient can determine accurately the point of origin of 
the spasm, and there are important sensory disturbances, such as numbness 
and tingling, which may be felt first at the region affected. 

In all cases it is important to determine, first, the point of origin, the 
si gnal svmv lotn: second, the order or march of the spasm; and th ird, the 
subsequent condition of the parts first affected, whether it is a state of paresis 
or ahassTEesia. 

Destructive lesions in the motor zone cause paralysis, which is often pre¬ 
ceded by local convulsive seizures; there may be a monoplegia, as of the leg, 
and convulsive seizures in the arm, often due to irritation in these centres. 
Tumors in the neighborhood of the motor area may cause localized spasms and 
subsequently, as the centres are invaded by the growth, paralysis occurs. On 
the left side, growths in the thij-d frontal or Broca’s convolution may cause 
motor aphasia. 

(6) Prefrontal Region. —Neither motor nor sensory disturbance may be 
present. Trie general symptoms arc often well marked. The most striking 
feature of growths in this region is mental torpor and gradual imbecility. 
Particularly, when the left side is involved mental characteristics may be 
greatly altered. In its extension downward the tumor may involve on the left 
side the lower frontal convolution and produce aphasia, or in its progress 
backward cause irritative or destructive lesions of the motor area.' Exophthal¬ 
mos on the side of the tumor may occur and be helpful in diagnosis, as in the 
case reported by Thomas and Keene. 

(c) Tujpprs in the parieto-occipital lobe may grow to a large size without 
causing any symptoms. There may be word-blindness and mind-blindness 
when the angular gyrus and its underlying white matter is involved, and 
paraphasia. Astereognosis may accompany growths in the superior parietal 
region. 

(d) Tumors of the occipital lobe produce hemianopsia, and a bilateral lesion 
may produce blindness. Tumors in this region on the left hemisphere may 
b e asso ciated with word-blindness and mind-blindness. 

(e) Tumors in the temporal lobe may attain a large size without produc¬ 
ing symptoms. In their growth they involve the lower motor centres. On 
theJeft aide involvement of the first gyrus and the transverse temporal gyri 
(auditory sense area) may be associated with word-deafness. 

(/) Tumors growing in the neighborhood of the basal ganglia produce 
hemiplegia from involvement of the internal capsule. Limited growths, in 
either the nucleus caudatus or the nucleus lentiformis of the corpus striatum 
do not necessarily cause paralysis. Tumors in the thalamus opticus may 
also, when small, cause no symptoms, but increasing they may involve the 
fibres of the sensory portion of the internal capsule, producing hemianopsia 
and. sometimes' hemiamesthesia. Growths in this situation are apt to cause 
early optic neuritis, and, growing into the third ventricle, may cause a die- 



tepiian.nf-the lateral ventricles. In fact, pressure symptoms from this cause 
and paralysis due to involvement of the internal capsule are the chief symp¬ 
toms of tiynor in and about these ganglia. If the ventrolateral group of • 
nuclei in the thalamus be involved there may be unilateral disturbances of 
j cutaneous and muscular sense, hcmichorca, or movement ataxia. 

Growths in the corpora qwtflrigemina arc rarely limited, but most com¬ 
monly involve the crura cerebri as well. Ocular symptoms arQ marked. The 
pupil reflex is lost and there is nystagmus. In the gradual growth the third 
nerve is involved as it passes through the crus, in which case there will be 
oculo-motor paralysis on one side and hemiplegia on the other, a combination 
almost characteristic of unilateral disease of the crus. 

( g ) Tumors of the pons and medulla. The symptoms are chiefly those 
of pressure upon the nerves emerging in this region. In disease of the {ions 
the nerves may be involved alone or with the pyramidal tract. Of 53 cases 
analyzed by Mary Putnam Jacobi, there were 13 in which the cerebral nerves 
were involved alone, 13 in which the limbs were affected, and 2G in which 
there was hemiplegia and involvement of the nerves. Twenty-two of the latter 
had what is known as alternate, paralysis—i. e., involvement of the nerves on 
one side and of the limbs on the opposite side. In 4 cases thciji were no motor 
symptoms. In tuberculosis (or syphilis) a growth at the inferior and inner 
aspects of the crus may cause paralysis of the third nerve on (flic side, aud of 
the face, tongue, and limbs on the opposite side (s yndrome of Weber). A 
tumor growing in the lower part of the pons usually m^veTTTie'sixth nerve, 
producing internal strabismus, the seventh nerve, producing facial paralysis, 
and the auditory nerve, causing deafness. Conjugate deviation of the eyes 
to the side opposite that on which there is facial paralysis also occurs. When 
the motor cerebral nerves arc involved the paralyses arc of the peripheral 
type (lower segment paralyses). 

Tumors of the medulla may involve the cerebral nerves alone or cause 
in some instances a combination of hemiplegia with paralysis of the nerves. 
Paralyses of the nerves are helpful in topical diagnosis, but the faet must not 
be overlooked that one or more of the cerebral nerves may he paralyzed as 
a result of a much increased general intracranial pressure. Signs of irritation 
in the ninth, tenth, and eleventh nerves are usually present, and produce 
difficulty in swallowing, irregular action of the heart, irregular respiration, 
vomiting, and sometimes retraction of the head and neck. The hypoglossal 
nerve is least often affected. The gait may lie unsteady or, if there is pressure 
on the cerebellum, ataxic. Occasionally there are sensory symptoms, numbness, 
and tingling. Toward the end convulsions may occur. 

Tumors of the pituitary body are not uncommon, and arc usually of the 
nature of fibroma or myxoma. They may accompany acromegaly. Landms 


and Hoy have reported 1G cases. 

Diagnosis. —From the general symptoms alone the existence of tumor may 
be determined, for the combination of headache, optic neuritis and vomiting 
is distinctive. A gradual increase in the intensity of the symptoms is usually 
seen. It must not be forgotten that severe headache and neuro-retmitis may 
be caused by"Bright’s disease. The localization must be gathered from the 
ooo.ifa.tJ of the symptoms .too ,,a tom th. g., £ . « m_0.. 

section on Topical Diagnosis of Diseases of the Brain. Mistakes are most 
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likely to occur in connection with uraemia, hysteria, and genejaljiaralysis; 
,but careful consideration of all the circumstances of the case usually enables 
the practitioner to avoid error. Auscultatory percussion is occasionally of 
service in localization. 

Prognosis. —Syphilitic tumors alone are amenable to medical treatment. 
Tuberculous growths occasionally cease to grow and become calcified. The 
gliomata and fibromata, particularly when the latter grow from the membranes, 
may. last for years. I have described a case of small, hard glioma, in which 
the Jacksonian epilepsy persisted for fourteen years. Hughlings Jackson has 
reported cases of glioma in which the symptoms lasted for over ten years. Tbs. 
more rapidly growing sarcomata usually prove futal in from six to eighteen 
months. Death may be sudden, particularly in growths near the medulla; 
more commonly it is due to coma in consequence of gradual increase in the 
intracranial pressure. 

Treatment. — (a) Medical. —Jf there is a suspicion of syphilis the iodide 
of potassium and mercury should be given. Nowhere do we see more brilliant 
therapeutical effects than in certain cases of cerebral gummata. The iodide 
should be given in increasing doses. In tuberculous tumors the outlook is less 
favorable, though instances of cure are reported, and there is post-mortem 
evidence to show that the solitary* tuberculous tumors may undergo changes 
and become obsolete. A general tonic treatment is indicated in these cases. 
The headache usually demands prompt treatment. The iodide of potassium 
in full doses sometimes gives marked relief. An ice-cap for the head or, in 
the occipital headache, the application of the Paquclin cautery may be tried. 
The bromides are not of much use in the headache from this cause, and, as 
the last resort, morphia must be given. For the convulsions bromide of 
pota&sium is of little service. 

(6) Surgical. —Tumors of the brain have been successfully removed by 
Macewcn, Horsley, Keen, and others. The percentage of cases in which extir¬ 
pation is possible, however, is small. Of 1,277 eases collected by Starr, only 
104 were removable. The most advantageous casus are the localized fibromata 
and sarcomata growing from the dura and only compressing the brain sub¬ 
stance, as in Keen’s remarkable case. Of late years there have been numerous 
successful operations with removal of growths from the cerebellum and cere- 
bello-pontine recess. The safety with which the exploratory operation can be 
made warrants it in all doubtful cases. Even if the tumor be inaccessible, a 
palliative craniectomy may be indicated, for by relieving the intracranial ten¬ 
sion it may suffice to check the headache, vomiting, and optic neuritis. 

V. INFLAMMATION OF THE BRAIN. 

1. Acute Encephalitis. 

A_focal or diffuse inflammation,of t he hrain «nhstqnpn mmoiiy 0 f the g ray 
matter (poliencephalitis), is met with (a.) as a result of trauma; (*&)Tncer- 
tain intoxications, alcohol, food poisoning, and gas poisoning; and (c) follow¬ 
ing the acute infections. The anatomical features are those of an acute 
haemorrhagic poliencephalitis, corresponding in histological details with acute 
polio-myelitis. Focal forms are seen in ulcerative endocarditis, in which the 



gray matter may present deeply luemorrlmgic areas, firmer Ilian the surround¬ 
ing tissue, in the fevers there may be more extensive regions, involving two 
or three convolutions. This acute hremorrhagie polieneephalitis superior ia 
thought by Striimpoll to be the essential lesion in infantile hemiplegia. Local¬ 
izing symptoms are usually present, though they may be obscured in the 
severity of the general infection. The most typical encephalitis accompanies 
the meningitis in ccrebro-spinal fever. • . 

Injicute-mania, in.deliriiuu tremens, in pJioryjiJnsaniens, in the mania cal _ 
form of exo phthalmic goitre, and in the so-called eeiuliraL forms of the malig- 
nant f evers the gray cortex is deepl}' congested, moist, and swollen, and with 
therecent finer methods of research will probably show changes which may 
be classed as encephalitis. 

The symptoms are not very definite. In severe forms lliey are those of 
an acute infection; some cases Maxc boon mistaken lor typlioid fever. The 
onset may bo abrupt in an individual apparently healthy. Ollier eases have 
occurred in the convalescence from the fevers, particularly mlluenza. One of 
J. J. Putnam’s cases followed mumps. The general symploimsnrc those which 
accompany all severe acute affections of the brain-—hmduchc, somnolence, 
coma, delirium, vomiting, ole. The local symptoms are very varied, depend¬ 
ing on the extent of the lesions, and may bo.iiTit.ilive or paralytic. Usually 
fatal within a few weeks, cases may drag on for weeks or months and recover. 


2. Ajikckss of thu Him in. ■ 

Etiology. —Suppuration of the brain substance is rarely if ev«r primary, 
but results, as a rule, from extension of iuilamiiiatiou from neighboring parts 
or infection from a distance through the blood. The question of idiopathic 
brain abscess need scarcely be considered, though occasionally instances occur 
in which it is extremely difficult to assign a cause. There are t hree im portant 
etiological factors: 

(1) r Trauma. Palls upon the head or blows, with or without abrasion of 
the skin. More commonly it follows fracture or punctured--wounds. Jn (his 
group meningitis is frequently associated with the abscess. 

(2) By far the most important infective foci are those which arise in 
direct extension from disease of the middle ear, of the mastoid cells , or of (he 
frontalsimtses. From the roof of the mastoid antrum the infection readily 
passes to the sigmoid sinus and induces au infective thrombosis. In other 
instances the dura becomes involved, and a subdural abscess is formed, which 
may readily involve the arachnoid or the pia mater. In another group the 
inflammation extends along the lymph spaces, or (lie thrombosed veins, into 
the substance of the brain and causes suppuration. MauamUhiilks that with¬ 
out local areas of meningitis the infective agents may be carried through the 
lymph and blood channels into the cerebral substance. Infection which ex¬ 
tend? from the roof of the tympanic cavity is most likely to be followed by 
abscess in the temporal lobe, while infection extending from the mastoid cells 
causes most frequently sinus thrombosis and cerebellar abscess. 

(3) /« septic processes. Abscess of the brain is not often found in pyae¬ 
mia. Ini ulc erati ve, endocarditis multiple foci of suppuration are common. 
Localized..hone-disease and suppuration in the liver are occasional causes. Cer* 
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tain in flammatio ns in theiimga., nartieularlvib ronchiectas is. wWch was present , 
in 17 pt 38 cases of these so-called “ pulmonal cerebral abscesse^” collected I 
by R. T. Williamson, are liable to be followed by abscess. It is ga occasional 
(j co mplication of empyema . Abscess of the brain may follow th^lpfieififl-fevers. 
Bristowe has called attention to its occurrence aa~a.sepcl.jQf.influenza. The 
largest number of cases occur between the twentieth and fortieth years, and 
the condition is more frequent in men than in women. Holt has collected 25 
cases in children under five years of age, the chief causes of which were otitis 
media and 

Morbid Anatomy.—The abscess may be solitary or multiple, diffuse or cir¬ 
cumscribed. Practically any one of the different varieties of pyogenic bac¬ 
teria may be concerned. The bacteriological examination often shows a mix¬ 
ture of different varieties. Occasionally cultures are sterile, owing to death 
. of the bacteria. In the acute, rapidly fatal cases following injury the suppura¬ 
tion is not limited; but in long-standing cases the abscess is enclosed in a 
definite capsule, which may lm've a thickness of from 2 to 5 mm. The pus 
varies much in appearance, depending upon the age of the abscess. In early 
cases it may be mixed with reddish debris and softened brain matter, but in 
the solitary encapsulated abscess the pus is distinctive, having a greenish tint, 
an acid reaction, and a peculiar odor, sometimes like that of sulphuretted 
hydrogen. Thb brain substance surrounding the abscess is usually (edematous 
and infiltrated. The size varies from that of a walnut to that of a largo orange. 
There are cases on record in which the cavity has occupied the greater portion 
of a hemisphere. Multiple abscesses are usually small. In four-fifths of all 
cases the abscess is solitary. Suppuration occurs most frequently in the cere¬ 
brum, and the temporal lobe is more often involved than other parts. The 
cerebellum is the next most common seat, particularly in connection with ear- 
disease. 

Symptom*.—Following..injury or, operation the disease may. ■imww'BCttts 
course, with fever, headache, delirium, vomiting, and rigors. The symptoms 
are those of an acute meningo-enccphalitis, and it may be very difficult to 
determine, unless there are localizing symptoms, whether there is really sup¬ 
puration in the brain substance. In .tfee^ijaga.following ear-disease the symp¬ 
toms may at first be those of meningeal irritation. There may be irritability, 
restlessness, severe headache, and,aggravated earache. Other striking symp¬ 
toms, particularly in the more prolonged cases, are drowsiness, slow cerebration^ 
vomiting, and optic neuritis. In the chronic form of brain abscess which may 
follow injury, otorrhoea, or local lung trouble, there may be a latent period 
ranging from one or two weeks to several months, or even a year or more. 

In the " silent ” regions, when the abscess becomes encapsulated there may be 
no symptoms whatever during the latent period. Haring., all this time the 
patient, may be under careful observation and no suspicion-be aroused of the 
existence of suppuration. Then severe headache, vomiting, and fever set in, 
perhaps with a chill. So, too, after a blow upon the head or a fracture the 
symptoms of the lesion may be transient, and months afterward cerebral symp¬ 
toms of the most aggravated character may develop. 

The localization of the lesion is often difficult. If situated in or near 
the motor region there may be convulsions or paralysis, and it is to be remem¬ 
bered that an abscess in the temporal lobe may compress the lower part of the 
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pre-central convolution and produce paralysis of the arm and face, and fin the 
left side cause aphasia. A large abscess may exist in the frontal lobe without 
causing paralysis, Init in these eases there is almost always some mental dul- 
ness. In. the temporal lobe, the common seat, there may lie no focalizing 
symptoms. So also in the parieto-oeeipital region; though here early exam¬ 
ination may lead to the detection of homianopia. In abscess of Hie cerebellum 
vomiting is common. If the middle lolie is affected there may In' staggering 
—cerebellar incoordination. Localizing symptoms in the [Kins and other parts 
are still more uncertain. 

Diagnosis. —In the acute cases there is rarely any doubt. A consideration 
of possible etiological factors is of the highest importance. The history of 
injury followed by fever, marked cerebral symptoms, the development of 
rigors, delirium, and perhaps paralysis, make the diagnosis certain. In chronic 
ear-disease, such cerebral symptoms as drowsiyess and torpor, with irregular 
fejer, supervening upon the cessation of a discharge, should excite the suspicion 
of abscess. Cases in which suppurative processes exist in the orbit, nose, or 
naso-pharynx, or in which there has been sulicutunoous phlegmon of the head 
or neck, a parotitis, a facial erysipelas, or tuberculous or syphilitic disease 
of the bones of the skull, should be carefully watched, and immediately in¬ 
vestigated should cerebral symptoms appear. It is particularly in the chronic 
cases that difficulties arise. The symptoms resemble those of tumor of the 
brain; indeed, they are those of tumor plus fever. Choked disk, however, so 
commonly associated with tumor, is very frequently absent in abscess of the 
brain. In a patient with a history of trauma or with localized Imtg or pleural 
trouble, who for weeks or months lias had slight headache or dizziness, the onset 
of a rapid fever, especially if it be intermittent and associated with rigars, 
intense headache, and vomiting, points strongly to abscess. The pulse-rate in 
cases of cerebral abscess is usually accelerated, but cases are not rare in which 
it is slowed. Macewcn lays stress upon the value of percussion of the skull 
as an aid in diagnosis. The note, which is uniformly dull, becomes much more 
resonant when the lateral ventricles are distended in cerebellar abscess and 
in conditions in which the venal Galeni are compressed. 

It is not always easy to determine whether the meninges are involved with 
the abscess. Often in ear-disease the condition is that of meningo-cncephalitis. 
Sometimes in association with acute ear-disease the symptoms may simulate 
closely cerebral meningitis or even abscess. Indeed, tlowers states that not 
only may these general symptoms be produced by ear-disease, but even distinct 
optic neuritis. 

Treatment. —A remarkable advance lias been made of late years in dealing 
with these cases, owing to the impunity with which the brain can be explored. 
In ear-disease free discharge of the inflammatory products should lie promoted 
and careful disinfection practised. The treatment of injuries and fractures 
comes within the scope of the surgeon. The acute symptoms, such as fever, 
headache, and delirium, must lie treated by rest, an ice-cup, and, if necessary, 
local depletion. In all cases, when a reasonable suspicion exists of the occur¬ 
rence of abscess, the trephine should be used and the brain explored. The cases 
following ear-disease, in which the suppuration is in the temporal lobe or in 
the cerebellum, offer the most favorable chances of recovery. The localization 
can rarely lie made accurately in these cases, and the operator must be guided 
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more, by general anatomical and pathological knowledge. In cam of injury 
the trephine should be applied over the seat of the blow or the fracture. In 
eankliseaso the suppuration is most frequent in the temporal lobe or in the 
cerebellum and the operation should be performed at the points most accessible 
to these regions. And, lastly, a most important, one might almost say essen¬ 
tial, factor in the successful treatment of intracranial suppuration is an 
intelligent knowledge on the part of the surgeon of the work and works of 
‘ Sir William Mnccwen. 


VI. HYDROCEPHALUS. 

Definition.—A condition, congenital or acquired, in which there is a great 
accumulation of fluid within the ventricles of the brain. • 

The term hydrocephalus has also been applied to the collection of fluid 
between the cortex of the brain and the skull, known in this situation as 
hydrocephalus evternus or hydrocephalus ex vacuo, a condition common in 
cases of atrophy of the brain substance, met with m old age, after haemorrhages, 
softenings, or fccleroses, in lingering and cachectic diseases, as cancer, chronic 
nephritis, chrpnic alcoholism, an/1 sometimes in rickets. Occasionally the dis¬ 
ease is caused by meningeal^ cysts. A true dropsy, however, of the arachnoid 

sac probably does not. occur. . , , 

The cases may be divided into three groups—idiopathic internal Hydro¬ 
cephalus (serous meningitis), congenital or infantile, and secondary or ae- 

^ (1) Serous Meningitis (Quincke) ( Idiopathic Internal Hydrocephalus; 

Anglo-neurotic Hydrocephalus) .—This remarkable form, described by Quincke, 
is very important, since a knowledge of the condition may explain very anom¬ 
alous and puzzling cases. Itis.amependymitis causing a serous effusion into 
the ventricles, with distention and pressure effects. It may be compared to the 
serous exudates in the pleura or in synovial membranes. It is not certain 
that the process is inflammatory, and Quincke likens it to the angio-neurotic 
oedema of the skin. In very acute cases the ependyma may be smooth and 
natural looking; in more chronic cases it may be thickened and sodden. The 
exudate does not differ from the normal, and if on lumbar puncture a fluid is 
removed of a specific gravity above l.QA9,.with albumin above two tenths per 
cent, the condition is more likely to be hydrocephalus from stasis, secondary 

to tumor, etc. , 

Bath children and adults are affected, the latter more frequently. In the 
acute form the condition is mistalwn-fo^berculoua^^u^nt„meningitis. 
There are;he&daehe,Retraction of the neck, and^igns of increased intracranial 
pressure^hoked disks,jslow pulse, etc. Feycjfis usually absent, but I have 
seen one case with recurring paroxysms of fever, and Morton Prince has 
a similar one. In both the exudate was clear and the ependyma not 
acutely inflamed. Quincke has reported cases of recovery. I^fejtoP 10 
form the symptoms are those of tumor—general, such as headache, slight fever, 
somnolence, and delirium; and local, as exophthalmos, opticneuritis, sjmw>- 
and rigi d i ty n f mu scles and paralysis of.the cerebral.nerves. Remarkable ex 
acerbations occur, and the symptoms vary in intensity from day to da\ 
■Recovery may. follow after an illness of many weeks, and some of the re- 



category* 868 ' disapi)CaranC0 of 11,1 Wh>ms of brain tumor Wong in this 

(2) Congenital Hydrocephalus.-The enlarged head may obstruct labor: 
more frequently the condition is noticed some time after birth. The-eauso 
18 ®f DDa,n - [t h “ several members of the same family 

,, iTlllT f C0I J dj(l0 ' 1 . ’ n f hese'eases'oilers no elew to the nature of 

the trouble. The lateral ventricles arc enormously distended, but ‘theiuendyma 

3 “ usu f U y sometimes a little thickened and granular, and the veins large, 
s The choroid plexusra are vascular, sometimes sclerotic, but often natural look-" 
mg. The third ventricle is enlarged, the aqueduct of Sylvius dilated, and the 
fourth ventricle may be distended. The quantity of fluid may reach several 
litres. It is limpid and contains a trace of albumin and sails. The changes 
m consequence of this enormous ventricular distention are remarkable. This 
cerebral cortex is gfeatly stretched, and over the middle region Ihe thickness 
may amount to no more than a few millimctiga without a trace of the sulci 
or convolutions. The basal ganglia are Hat toned. The skull enlarges, and the 
circumference of the head of a child of three or four years fnay reach 25 or 
even 30 inches. The sutures widen. Wormian bones develop in (hem. and the 
bones of thffcranium become exceedingly thin. The veins are marked beneath 
the skin. (A fluctuation wave may sometime* he* obtained, and Jj^shcr's brain 
munnim-may be heard. Ihe orbital plates of the frontal bone are depressed, 
causing exophthalmos, so that the eyeballs can not be covered by the eyelids’ 
The small size of the face, widening somewhat above, is striking j u comparison 
with the enormously expanded skull. 

> Convulsions may occur. The rellexes are increased, ihe oliiW learns to 
walk late, and ultimately in severe eases the legs become feeble and sometimes 
spastic. Sensation is much less affected than motility. Choked disk is not 
uncommon. The mental condition is variable; the child may be bright, but, 
as a rule, there is some grade of imbecility. The congenital eases usually die 
within the first four or live years. The process may be arrested and the patient 
may reach adult life. Cases of this sort are not very uncommon. Even when 
extreme, the mental faculties may he retained, as in Bright’s celebrated patient, 
Cardinal, who lived to the age of twenty-nine, and whose head was translucent 
when the sun was shining behind him. Caremust lie taken not to mistake 
the JftchiticJiead for hydrocephalus. 

(3) Acquired Chronic Hydrocephalus.— This is stated to be occasionally 
primaiy (idiopathic)—that is to say, it comes on spontaneously in the adult 
without observable lesion. Dean Swift is said to have died of hydrocephalus, 
hut this seems very unlikely. It is based upon the statement that “he (Mr. 
Whiteway) opened the skull and found much water in the brain,” a condition 
no doubt of hydrocephalus ex vacuo, due to the wasting associated with his pro¬ 
longed illness and paralysis. In nearly all eases there is cither a tumor at the 
base^of the brain or in the third ventricle, which compresses the vena: (laleni. 
The_pa8sage from the third to the fourth ventricle may be closed, either by a 
tumor or by parasites. More rarely the fo ramen of Magemlic, through which 
the ventricles communicate with the eerebro-spinaT meninges, becomes closed by 
meningitis. Chronic inflammations of the ependyma may in similar fashion 
block the foramina of exit of the ventricular fluid. There may be unilateral ■ 

hydrocephalus from closure of one of the foramina of Monro. These condi- 

* 
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tions, occurring in adults, may produce the most extreme hydrocephalus with¬ 
out any enlargement of the head. Even when the tumor begins early in life 
there may be no expansion of the skull. On the case of a girl iged sixteen, 
blind from her third year, the head was not unusually large, the ventricles were 
enormously distended, and in the Rolandic region the brain substance was only 
5 mm. in thickness. A tumor occupied the third ventricle.) In a case-of 
cholesteatoma-of the floor of the third .ventricle, in which the symptoms per¬ 
sisted at intervals for eight or nine years, the ventricles were enormously 
distended without enlargement of the skull. In other instances the sutures 
separate and the head gradually enlarges. 

The symptoms, of hydrocephalus in the adult are curiously variable. In 
the first case mentioned there were early ' head aches and gradual blindness; 
then a prolonged period in which she was able to attend to her studies. Head¬ 
aches again supervened, the-gait. became irregular and somewhatj^taxic. ‘-'Death 
occurred-suddenly. In the other case there were prolonged attacks of coma 
with a slow pulse, and on one occasion the ^ patient remained unconscious for 
more than three months. Gradually progressing optic neuritis without focal¬ 
izing symptoms, headache, and attacks of somnolence or coma are suggestive 
symptoms. These cases of acquired chronic hydrocephalus can not be certainly 
diagnosed during life, though in certain instances the condition may be sus¬ 
pected. They simulate tumor very closely. 

Treatment. —Very little can be done to relieve hydrocephalus. Medicines 
are powerless to cause the absorption of the fluid. More rational is the system 
of gradual compression, with or without the withdrawal of small quantities of 
the fluid. The compression may be made by means of broad plasters, so applied 
as to cross each other on the vertex, and another may be placed round the cir¬ 
cumference. In the meningitis serosa Quincke advises the use of mercury. 

Of late years puncture of the ventricles, an operation which had been 
abandoned, has been revived; it has been resorted to in the meningitis serosa. 
When pressure symptoms are marked Quincke’s procedure may be used. He 
recommends puncture of the subarachnoid sac between the third and the fourth 
lumbar vertebrae. At this point the spinal cord can not be touched. The 
advantages are a slower removal of fluid and less danger of collapse. 

Attempts have been made recently to find some method, of establishing per¬ 
manent .drainage, either between the ventricles and the intracranial subdural 
space or between the lumbar subarachnoid space and the abdominal cavity. 


F. DISEASES OF THE PERIPHERAL NERVES. 

I. NEURITIS (Inflammation of the Bundles of Nerve Fibres). 

Neuritis may be localized in a single nerve, or general, involving a large 
number of nerves, in which case it is usually known as multiple neuritis or 
polyneuritis. 1 

Etiology. —Localized neuritis arises from (a) cold, which is a very fre¬ 
quent cause, as, for example, in the facial nerve. This is sometimes known 
aa..i-haiimntip nnnrifj^ (J) Traumatism—wounds, blows, direct-pressure on 
the nerves, the tearing and stretching which follow a dislocation or a frac- 
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turc, and tjic hypodermic injection of oilier. Under this Mvlimi come also 
the professional palsies, due to pressure in the exorcist* of certain occupations. 
(c) Extension of inflammation from neighborin'; parts, ns in a neuritis of the 
facial nerye duo to caries in the temporal Ikuic. or in that, met w itli in syphilitic 
disease of the hones, disease of the joints, and occasionally in tumors. 

MultipLdJicuril is has a very complex etiology, the causes of which may 
be classified as follows: (a) The poisons of infectious diseases, as in leprosy, 
di phther ia, typhoid fever, small-pox, scarlet fever, and occasionally in other" 
forms; (b) the organic poisons, comprising the diffusible stimulants, such 
as alcohol and ether, bisulphide of carbon and naphtha, and the metallic 
bodies, such as lead, arsenic, and mercury; (r) cachectic conditions, such as 
occur in arnemia, cancer, tuberculosis, or marasmus from any cause; (it) the 
endemic •neuritis or beri-beri; and (r) lastly, there are cases in which none • 
of these factors prevail, but the disease sets in suddenly after overexert ion or 
exposure .to. cold. 

Morbid Anatomy.—In neuritis due to the extension of yiflummiition the 
nerve is usually swollen, infiltrated, and red in color. The inlhimmutioii may 
be chiefly perineural or it may pass into the deeper portion —hilerslitial neu¬ 
ritis—in which form there is an accumulation of lymphoid elements between 
the nerve bundles. The nerve fibres themselves may not appear involved, but. 
there is an increase in the nuclei of the sheath of Schwann. The myelin is 
fragmented, the nuclei of the internodal cells are swollen, and the axis-cylin¬ 
ders present varicosities or undergo granular degeneration. Ultimately the 
nerve fibres may be completely destroyed and replaced by a fibrous connective 
tissue in which much fat is sometimes deposited—the lipomatous neuritis of 
Leyden. • 

In other instances the condition is termed parenchimatous neuritis, in 
which the changes are like those met with in the secondary or Wallerian 
degeneration, which follows when the nerve fibre is cut off from the cell body 
of the neurone to which it belongs. The medullary substance and the axis- 
cylinders are chiefly involved, the interstitial tissue being but. little altered or 
only affected secondarily. The myelin becomes segmented and divides into 
small globules and granules, and the axis-cylinders become granular, broken, 
subdivided, and ultimately disappear. The nuclei of the sheath of Schwann 
proliferate and ultimately the fibres are reduced to a state of atrophic tubes 
without a trace of the normal structure. The muscles connected with the 
degenerated nerves usually show marked atrophic changes, and in some 
instances the change in the nerve sheath appears to extend directly to the 
interstitial tissue of the muscles—the neuritis faseians of Lichhorst. 

Symptoms.— (a) Localize Nmmms.— As a rule the constitutional dis¬ 
turbances are slight. The most, important Symptom ia_pain of a boring or 
stabbing character, usually felt in the course of the nerve and in the parts to 
which it is distributed. • The nerve itself is sensitive to pressure, probably, as 
Wert Mitchell suggests,'owing to the irritation of its nervi nervorum. The 
skin may be slightly reddened or even cedematous over the seat of the inflam¬ 
mation. Mitchell has.described increase in the temperature and sweating 
in'fhe affected region, and such trophic disturbances as effusion into the joints 
and heipes. LP he function of the muscle to which the nerve fibres are distrib¬ 
uted is impaired, motion is painful, andf-there may be twitching* or contrac- 
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Usyis. "The tactile sensation of the part may be somewhat deadened, even when 
the pain is greatly increased. In the more chronic cases of local deuritis, such, 
foB instance, as follow the dislocation of the humerus, the localized pain, which 
at first may be severe, gradually disappears, though some sensitiveness of the 
brachial plexus may persist for a long time, and the nerve cords may be felt 
to be swollen and firm. The pain, is variable—sometimes intense and distress¬ 
ing; at others not causing much inconvenience. Numbness and formication 
may be present and the tactile sensation may be greatly impaired. The motor 
disturbances are marked. Ultimately there is extreme atrophy of the muscles. 
Contractures may occur in the fingers. The skin may be reddened or glossy, 
the subcutaneous* tissue mdematous, and the nutrition of the nails may bo 
defective. In the rheumatic neuritis subcutanous fibroid nodules may develop. 

A neuritis limited at first to a peripheral nerve may extend upward— 
the so-called ascending or migratory neuritis—and involve the larger nerve 
trunks, or even reach the spinal cord, causing subacute myelitis (Gowers). 
The condition is rarely seen in the neuritis from cold, or in that which fol¬ 
lows fevers; but it occurs most frequently in traumatic neuritis. 

J. K. Mitchell, in his monograph on injuries of nerves, concludes that the 
larger nerve trunks are most susceptible, and that the neuritis may spread either 
up or down,' the former being <hc most common. The paralysis secondary to 
visceral disease, as of the bladder, may be due to an ascending neuritis. The 
inflammation may extend to the nerves of the other side, either through the 
spinal cord or its membranes, or without any involvement of the nerve-cen¬ 
tres, the so-called sympathetic neuritis. The electrical changes in localized 
neuritis vary a great deal, depending upon the extent to which the nerve is 
injured. The lesion may be so slight that the nerve and the muscles to which it 
i 8 distributed may react normally to both currents; or it may be so severe that 
the typical reaction of degeneration develops within a few days—i. e., the nerve 
does not respond to stimulation by either current, while the muscle reacts onlv 
to the galvanic current and in a peculiar manner. The contraction caused is 
slow and lazy, instead of sharp and quick as in the normal muscle, and the 
AC contraction is usually stronger than the KC contraction. Between thci-o 
two extremes there are many different grades, and a careful electrical exam¬ 
ination is most important as an aid to diagnosis and prognosis.* 

The duration varies from a few days to weeks or months. A slight trau¬ 
matic neuritis may pass off in a day or two, while the severer cases, such as 
follow unreduced dislocation of the humerus, may persist for months or never 
be completely relieved. 

(6) Multiple Neuhitis. —This presents a complex symptomatology. The 
following are the most important’groups of cases: 

(1) Acute Febrile Polyneuritis .—The attack follows exposure to cold or 
overexertion, or, in some instances, comes on spontaneously. The onset resem¬ 
bles that of an acute infectious disease. There may be a definite chill, pe la¬ 
in the back and limbs or joints, so that the case may be thought to bo acute 
rheumatism. The temperature rises rapidly and may reach 103° or l* 1 !" 
There are headache, loss of appetite, and the general symptoms of acute in¬ 
fection. The limbs and back afche. Intense pain in the nerves, however, i* 


•See under Facial Paralysis. 
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Fby no means constant. Tingling and formication are felt in the lingers and 
toes, and there is increased sensitiveness of the nerve trunks or of the entire 
limb. Loss df muscular power, first marked, perhaps, in the legs, gradually 
comes on and extends with the features of an ascending paralysis. In other 
cases the paralysis begins in the arms. The extensors of the wrists and the 
flexors of the ankles are early affected, so that there is foot and wrist drop. 
In severe cases there is general loss of muscular power, producing a lluhliy, 
paralysis, which may extend to the muscles of the face and to the intercostals, 
and respiration may be carried on by the diaphragm alone. The muscles soften ' 
and waste rapidly. There may be only hypenesthesiu with soreness and stiff¬ 
ness of the limbs; in some cases, increased sensitiveness with ameslhesia; in 
other instances the sensory disturbances urc slight. The clinical picture is 
not to be distinguished, in many cases, from Landry’s paralysis; in others, from 
tie subacute myelitis of Duchcnne. 

The course is variable. In the most intense^forms the patient may die in 
a week or ton days, with involvement of the respiratory muscles or from 
paralysis of the heart. As a rule in cases of moderate severity, after |rrsisf- 
ing for five or six weeks, the condition remains stationary and then slow 
improvement begins. The paralysis iii some muscles may pctVist for many 
months and contractures may occur from shortening of the muscles, but even 
when this occurs the outlook is, as a rule, good, although the paralysis may 
have lasted for a year or more. 

(2) Recurring Multiple Neuritis .—Under the term pulg neurit is recurrent 
Mary Sherwood has described from Eichhorst’s clinic 2 cases in adults—in 
one case involving the nerves of the right arm, in the other hoik legs. In 
one patient there were three attacks, in the other two, the distribution in the 
various attacks being identical. The subject has been fully discussed by If. U. 
Thomas (Phila. Med. Jour., 1898, i). 

(3) Alcoholic Neuritis. —This, perhaps the most important form of mul¬ 
tiple neuritis, was graphically descrilied in 1822 by James Jackson, Sr., of 
Roston. Wilks recognized it as alcoholic paraplegia, but the starting-point 
of the recent researches on the disease dates from the observations of Dumenil, 
of Eoucn. Of late years our knowledge of the disease has extended rapidly, 
owing to the researches of lfuss, Leyden, James ltoss, Buzzard, and Henry 
Hun. It occurs most frequently in women, particularly in steady, quid tip¬ 
plers. Its appearance may be the first revelation to the physician or to the 
family of habits of secret drinking. The onset is usually gradual, and may 
be preceded for weeks or months by neuralgic pains and tingling in the feet 
and hands. Convulsions arc not uncommon. Fever is rare. The paralysis 
gradually sets in, at first in the feet and legs, and then in the hands and fore¬ 
arms. The extensors are affected more than the flexors, so that there is wrist¬ 
drop and foot-drop. The paralysis may be thus limited and not extend higher 
in the limbs. In other instances there is paraplegia alone, while in the most 
extreme cases all the extremities are involved. In rare instances the facial 
muscles and the sp hincte rs are also affected. The sensory symptoms are very 
variable. There are cases in which there are numbness and tingling only, 
without great pain. In other cases there are severe burning or boring pains, 
the nerve trunks are sensitive, and the muscles are sore when grasped. The 
bauds and feet arc frequently swollen and congested, particularly when held 
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down for a few moments. The cutaneous reflexes as a rule are preserved. 
The c[eep reflexes are usually lost. 

The course of these ‘alcoholic cases is, as a rule, favorable, and aftgi_per- 
sisting ,f or weeks or months improvement gradually begins, the muscles regain 
their power, and even in the most desperate cases recovery may follow. The 
extensors of the feet may remain paralyzed for some time, and give to the 
patient a distinctive walk,- the IP 1 '* ehflraefariatip otperiph-, 

eral neuritis. It is sometimes known as the pseudo-tabetic gait, although in 
■reality it could not well be mistaken for the gait of ataxia. The foot is thrown 
forcibly forward, the toe lifted high in the air so as not to trip upon it. The 
entire foot is slapped upon the ground as a flail. It is an awkward, clumsy 
gait, and gives the patient the appearance of constantly stepping over obstacles. 
Among the most striking features of alcoholic neuritis are the mental symp¬ 
toms. Delirium is common, and there may be hallucinations with extravagant 
ideas, resembling somewhat those of general paralysis. In some cases the pic¬ 
ture is that of ordinary delirium tremens, but the most peculiar and almost 
characteristic mental disorder is that so well described by Wilks, in which the 
patient loses all Appreciation of time and place, and describes with circum¬ 
stantial details.long journeys which, he says, he has recently taken, or tells of 
persons whom he has just seen. This is the so-called Kp rssjf pff’s syndrome. 

(4) Multiple Neuritis in the'Infectious Diseases .—This has been already 
referred to, particularly in diphth eria, in which it is most common. The 
peripheral nature of the lesion in these instances has been shown by post¬ 
mortem examination. The outlook is usually favorable and, except in diph¬ 
theria, fatal cases are uncommon. Multiple neuritis in tuberculosis, diabetes, 
and syphilis is of the same nature, being probably due to toxic materials 
absorbed into the blood. 

(5) The Metallic Poisons .—Neuritis from arsenic may follow: (a) The 
medicinal use particularly of Fowler’s solution. I have reported a case of 
Hodgkin’s disease in which general neuritis was caused by gj 3ij of the 
solution. In chorea a good many cases have been reported. ~ Changes.-in the 
nails are not uncommon, chiefly the transverse ridging. In one case in my 
yards, of a young woman who had taken rough-on-rats, there were remarkable 
white lines—the lcuconychia—running across the nails, without any special 
ridging. C. J. Aldrich finds that this is not uncommon in chronic arsenical 
poisoning. (b± The accidental contamination of food or drink. Chrome 
yellow may be used to color-cakes, as in the cases recorded by D. D. Stewart. 
A remarkable epidemic of neuritis occurred recently in the Midland Counties 
of England, which was traced to the use of beer containing small quantities 
of arsenic, a contamination from the sulphuric acid used in making glucose. 
Borne hundreds of cases occurred. Reynolds, who studied these cases, believe.-, 
that most of the instances of neuritis in drinkers are arsenical, but admits that 
the slight cases may be due to the alcohol itself.^ P igm entation of the skin is 
an important distinguishing sign. The general features have been referred to 
under arsenical poisoning. Lead is a much more frequent cause. Neuritis 
has followed the use of mercurial inunctions. Zinc is a rare cause. I saw a 
case with Dr. Urban Smith which followed the use of two grains of the 

_ sulpho-carbolate taken daily for three years. Tea' coffee, and tobacco are 
mentioned as rape causes, 
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( 6 ) Enttymic Neuritis, Beri-beri, has been considered under the Infectious 
Diseases. 


Anesthesia Pahalysis. —Here perhaps may most appropriately be con¬ 
sidered the forms of paralysis following the use of anaes thetics, or of too- 
lirnff-eftT)tinned compression during, operations. Much has been written in 
'the past few years upon this subject. There arc two groups of cases: • 

■> 1. During an operation the nerves may be compressed, either the brachial, 

plamw'by the humerus or the musculo-spiral by the table. The pr essure m oat 
fr equently occ urs when the arm is elevated alongside tlte head, as in laparot¬ 
omy done in the Trendelenburg position, or held out from the body, ns in 
breast amputations. Instances of.paralysis of. the. crural nerves by leg-holders 
am also reported. The too ilrm application of a tourniquet may lie followed 
by a severe paralysis. 

2. Paralysis from cerebral lesions during .etherization. In one of Gar- 
rigues’ cases paralysis followed the operation, and at the autopsy, seven weeks 
later, softening of the brain was found. Apoplexy pr ciubplism may occur 
during anesthesia. In Montreal a cataract operation was performed on an 
ol<l man. lie did not recover from the ana'sthctic; I found post mortem a 
cerebral haemorrhage. A man was admitted in the Philadelphia .Hospital, com¬ 
pletely comatose, who on the previous day had been given other fop a-minor 
operation. He never recovered consciousness, but remained deeply comatose, 
with great muscular relaxation, low temperature, 97.5°, and noisy respirations; 
he died two days later. There was, unfortunately, no autopsy. Kpileptic 
convulsions may occur during the ana’sthesia, and may e\eu provd fatal.^ I lie 
possibility has to be considered of paralysis from loss of blood in prolonged 
operations, though I have no personal knowledge of any such cases. • 

Aad*Jaatlj,.a paralysis might result from the toxic effects of the ether in 
a very protracted administration. 

Diagnosis.— The electrical condition in multiple neuritis is thus descrilied 
by Allen Starr: “ The excitability is very rapidly and markedly changed; hut 
the conditions which have been observed arc quite various. I Sometimes there, 
is a,simple diminution of excitability, and then a very strong furadic or 
galvanic current is needed to produce contractions. Frequently all faradic 
excitability is lost and then the muscles contract to a galvanic. current only. 
In this condition it may require a very strong galvanic current to produce 
contraction, an d thus far it is quite pathognomonic of neuritis. lor 
terior polio-myelitis, where the muscles respond to galvanism only, it does 
not require a strong current to cause a motion until some months alter the 


invasion. _ ,, 

“ The action of the different polos is not uniform. In many cases the con¬ 
traction of the muscle when stimulated with the positive pole is greater than*, 
when stimulated with the negative pole, and the contractions may be slugg.sh 
Then the reaction of degeneration is present. But in sonic cases the normal/ 
condition is found and the negative pole produces stronger contractions than! 
the positive pole. A loss of faradie irritability and a marked decrease in th# 
galvanic irritability of the muscle and nerve are therefore important symp¬ 


toms of multiple neuritis.” .,. _ m. 

There is rarely any difficulty in distinguishing the alcohol cases. The 
combination of wrist an4 foot drop with congestion of the tiands and feet. 
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and the peculiar delirium already referred to, is quite characteristic. The 
rapidly advancing cases with paralysis of all extremities, oftetf reaching to 
the' face and involving the sphincters, are more commonly regarded as of 
spinal origin, but the general opinion seems to point strongly to the fact that 
all such cases are peripheral. The less acute cases, in which the paralysis 
gradually involves the legs and arms with rapid wasting, simulate closely and 
are usually confounded with the subacute -atrophic spinal paralysis of Du- 
chennc. /The diagnosis from locomotor ataxia is rarely difficult. The steppage 
gait is entirely different from that of tabes. There is rarely positive incoor¬ 
dination. The patient can usually stand well with the eyes closed. Foot-drop 
is not common in locomotor ataxia. The lightning pains are absent and there 
are no pupillary symptoms. The etiology, too, is of moment. The patient 
is recovering from a paralysis which has been more extensive, or from arsen¬ 
ical poisoning, or he has diabetes. 

Treatment. —Rest in bed is essential. In the acute cases with fever, the 
salicylates and aptipyrin are recommended. To allay the intense pain morphia 
or the hot applications of lead water and laudanum are often required. Great 
care must be dxercised in treating the alcoholic form, and the physician must 
not allow himself to be deceived ( by the statements of the relatives. It is some¬ 
times exceedingly difficult to get a history of spirit-drinking. In the alcoholic 
form it is well to reduce the stimulants gradually. If there is any tendency 
tn-hed-sores an -air-hod should be used or, the patient placed in a continuous 
bath. Gentle friction of the muscles may be applied from the outset, and in 
the later stages, when the atrophy is marked and the pains have lessened, 
massag e is probably the most reliable means at our command. Contrac¬ 
tures may be gradually overcome by passive movements and extension. Often 
with the most extreme deformity from contracture, recovery is, in time, 
still possible. The interrupted current is useful when the acute stage is 
passed. 

Of internal remedies, strychnia is of value and may be given in increasing 
doses. Arsenic also may be employed, and if there is a history of syphilis 
the iodide of potassium and mercury may be given. 

IX NEUROMATA. 

. Tumors situated on nerve fibres may consist of nerve substance proper, the 
tmfi. neuromata, or of fibrous-tissue, thftjalse neuromata. The true neuroma 
usually contains nerve fibres only, or in rare instances ganglion cells. Cases 
of ganglionic or medullary neuroma are extremely rare; some of them, a- 
Lancereaux suggests, are undoubtedly instances of malformation of the brain 
substance. In other instances, as in the case which I reported, the tumor is. 
in all probability, a glioma .with cells closely resembling those of the central 
nervous system. The growths are often intermediate in their anatomical struc¬ 
ture between the true and the false. Thomson’s monograph, On Neuroma 
and Neurofibromatosis (Edin., 1900), should be consulted. 

(1) Pleidfonn Neuroma. —In thus remarkable condition the various nerve 
cords may he occupied by many hundreds of tumors. The cases are often 
hereditary and usualljUiQQggnital. The tumors may occur in all the nerves 
of the body, and as numbers of them may be made out on palpation, the diag- 
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nosis is usually easy. One of the most remarkable cases is that described by 
Prudden, the specimens of which are in the medical museum of Colifmbia 
College, Ne^ York. There were over 1,182 distinct tumors distributed on tho 
nerves of the body. These tumors rarely are painful, but may cnusc symptoms 
through pressure on neighboring structures. * 

(2) Generalized Neurofibromatosis: von Beoklinghausen’a Disease. —Spe¬ 
cial attention w$s first directed to this particular form of multiple neuroma 
by von Recklinghausen in 1882. There are'four essential features of the, 
malady: 

(») Boft, fibrous nodules, some sessile, others pedunculated, varying greatly 
in size and number, are scattered over the surface of the body. These sub¬ 
cutaneous growths at times may be diffuse and reach an enormous size, pro¬ 
ducing a condition called “ Elephantiasis Neuromatosa.” 

(BY Tumors resembling those of plexiform neuroma may be present on 
any part of the nerve trunks from their central <jrigin to the periphery. Their 
variable situation may lead to a variety of symptoms, more especially ns they 
may arise from the nerve roots within the spinal canal or cranium. Superficial 
painful nodules may also be present 

( pi Pa tches of brownish pigmentation of the skin, either as’small spots or 
large areas, are always present. Congenital juevi are a frequent accompani¬ 
ment of the disease. 

(j £±~There are many variable sensory or motor phenomena resulting from 
the presence of the nerve tumors, but peculiar mental changes, with loss of 
intellectual power and sometimes difficulty in speaking, are especially charac¬ 
teristic of the disease. 

The prognosis depends on the possibility of successful removal of Such 
tumors as are causing greatest inconvenience. For a complete recent reft tithe 
of the subject sec Adrian’s review in the Cent. f. d. Urenzgebieto d. Mud. u. 
Chir., 1903. 

(3) “ Tuberoula Dolorosa.” —Multiple neuromata may especially affect the 
terminal cutaneous branches of the sensory nerves and lead to small sulxiu- 
taneous painful nodules, often found on the face, breast, or about the joints. 
They may be associated with tumors of the nerve trunks. 

(4) “Amputation Neuromata.”— These bidbous swellings may form on 
the central ends of nerves which have been divided in injuries or o|ierations. 
They are especially common after amputations. They are duo to the tangled 
coil of axis-cylinder processes growing down from the central stump in an 
effort to reach their former end structures.. They arc very painful, and usually 
require surgical removal, but often recur. 


TTT T>TftTBAHWa OP THE C EREBRA L NERVES. 

Olfactory Nerves and Tracts. 

The functions of the olfactory nerves may be d ist urbe d at their origin, 

iiU he nasal mucous me mbrane,° r 
at the cenfrea in tlm -br ain. The disturbances may be manifested in nub- 
Kjive sensations of smell, complete loss of the sense, and occasionally in 
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(а) Subjective Sensations; Ptnfamift —Hallucinations of this kind are 
found, in the insane and in epilepsy. The aura may be represented by an 

1 u npl easant .odor^jlescribed ps resembling chloride of lime, burning, rags, or 
feathe rs. In a few cases with these subjective sensations tumors havejjeen 
.found jp_ -the..hippocampi. In rare instances, after injury of the head tho 
sense is perverted—-^odora. of. t he. m o at-different character may be alike, or tho 

2 odor may. be. .changed, as in a patient noted by Morell Mackenzie, who for 
'some time could not touch cooked meat, as it smelt to her exactly like stink¬ 
ing fish. 

(б) Increased sensitiveness, or hyperosmia, occurs chiefly i n ne rvous, hys¬ 
terical women, in whom it may sometimes be developed so greatly that, liko 
a dog, they can recognize the difference between individuals by the odor alone. 

(c) Anosmia; Loss of the Sense of Smell. —This may be produced by: 
(1) Affections of the origin < of the nerves in the mucous membrane, which 
is perhaps the most frequent cause. _ It is by no means uncommon in asso¬ 
ciation? wi th ch ronic nasal catarrh tand polypi, iln paralysis of the fifth 
nerve, the sense of smell may be lost on the affected side, owing to interfer¬ 
ence with the secretion. 

It is doubtful whether the cases of loss of smell following the inhalations 
of very foul or strong odors should come under this or under the central 
division. 

(2) Lesions of the bulbs or of the tracts. In falls or blows, in caries 
of tne'bones, and in meningitis or tumor, the bulbs or the olfactory tracts 
may be involved. After an injury to the head theiloss oil smell may be the 
only symptom. Mackenzie notes a ease of a surgeon who was thrown from 
his gig and lighted on his head. The injury was slight, but the anosmia 
wlpch followed was persistent. In locomotor ataxia the sense of smell may 
be lost, possibly owing to atrophy of the nerves. 

(A). Lesions of the olfactory centres. There arc congenital cases in which 
the structures have not been developed. Cases have been reported by Beevor, 
ffughlings Jackson, and others, in which anosmia has been associated with 
disease in the hemisphere. The centre for the sense of smell is placed by 
Furrier in the uncinate gyrus. Flechsig describes (1) a frontal centre in the 
■(‘'Base of the frontal lobe and (2) a temporal centre in the uncus. 

To test the sense of smell the pungent bodies, such as ammonia, which 
act upon the fifth nerve, should not be used, but such substances as cloves, 
peppermint, and musk. This sense is readily tested as a routine matter in 
brain cases by having two or three bottles containing the essential oils. In 
all instances a rhinoscopical examination should be made, as the condition 
may be due to local, not central causes. The tr«attaint is unsatisfactory 
even in the cases due to local lesions in tho nostrils. 

Orao Nkbvb and Thaot. 

(1) Lesions of the Retina. 

These are of importance to the physician, and information of tho great¬ 
est value may be obtained by a systematic examination of the eye-grounds. 
Only a brief reference can here be made to the more important of the appear¬ 
ances. 
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(a) Retinitis. This occurs in curtain general affcclioiis, more particu¬ 
larly in {Brights disease, syphilis, leukicniin, and uniCJiiiu. The common 
feature in all these states is the occurrence of haemorrhage and the develop¬ 
ment of opacities. There may also be a diffuse cloudiness due to effusion 
of serum. The haemorrhages are in the layer of nerve fibres. They vary 
greatly in size and form, but often follow the course of vessels.' When recerft 
the color is bright red, but they gradually change and old luvniorrhages are. 
almost black. The white spots are due either to fibrinous exudate or to fatty 
degeneration of the retinal elements, and occasionally to accumulation of leu¬ 
cocytes or to a localized sclerosis of the retinal elements. The more important 
of the forms of retinitis to be recognized are: 

Albuminuric retinitis, which occurs in chronic nephritis, particularly in 
the interstitial or contracted form. The percentage of eases affected is from 
15 to 85. There are instances in which thcse.rctinal changes are associated 
with the granular kidney at a stage when the amount of albumin may be 
slight or transient; but in all such instances it will be found that there is a 
marked arterio-sclerosis. Gowers recognizes a degenerative form (most com¬ 
mon), in which, with the retinal changes, there may l* scarcely any alteration 
in the disk; a/haanorrhagie form, with many luomorrhagcs and but. slight 
signs of inflammation; and an inflammatory form, in which there is much 
Bwalling of the retina and obscuration of the disk. It is noteworthy that in 
some instances the inflammation of the optic nerve predominates over the 
retinal changes, and one may lie in doubt for a time whether the condition is 
really associated with the renal changes or dependent upon intracranial 
disease. 

Syphilitic Retinitis. —In the acquired form this is less common than cllo- 
roiditis. In inherited syphilis retinitis pigmentusa is sometimes met with. 

Retinitis in Amentia. —It has long been known that a patient may become 
blind after a large haemorrhage, either suddenly or within two or three days, 
and in one or both eyes. Occasionally the loss may lie permanent and com¬ 
plete. In some of these instances a neuro-retinitis has been found, probably 
sufficient to account for the symptoms. In the more chronic anamiias, par¬ 
ticularly in the pernicious form, retinitis is common, as determined first by 


Quincke. 

In malaria retinitis or neuro-retinitis may l>e present, as noted by Stephen 
Mackenzie. It is seen only in the chronic cases with ansemia, and in my 
experience is not nearly so common proportionately as in pernicious amcinia. 

Leukcemic Retinitis.— In this affection the retinal veins are large and dis- 
t ended ; there is also a peculiar retinitis, as described by Liebreich. It is 
not very common. It existed in only 3 of 10 eases of which I have notes of 
examination of the retina. There are numerous hemorrhages and white or 
yellow areas, which mav be large and prominent. In one of my cases the 
retihnposTmorfem was dotted with many small, opaque, white spots, looking 
like little tumors, the larger of which had a diameter of nearly 2 mm In Case 
13 of my series the leukaemia was diagnosed from the condition of the eye- 
grounds alone, by Norris and De Schweinitz, at whose clinic the patient had 

applied on account of failing vision. 

Retinitis is also found Wasifflaally .in diabetes,! in purpura* m chronic 
lead poisoning, and sometimes its an idiopathic affection. 
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(b ) Functional Disturbance* of Vision.—(1) Toxic Amaurosis. —This*' 
occurs / in ujaemia and may follow convulsions or come on‘JqikBSIulently- 
The condition, as a rule, persists only for a day or two. This form of amau- 
rosis .occnra- in-poisoning- bjft lead, tyaLeohpl, and^hccasioasdly by quinine. It 
seems more probable that the poisons ««■+ nn centres imri ™ tWratina 
■. (3) Tobacco Amblyopia. —The loss of sight is usually gradual, equal in 

boihjeyea, and affects particularly the centre of the field of vision. The eye- 
grounds may be normal, but occasionally there is congestion of the disks. 
On testing the color fields a central scotoma for red. and green is found in all 
cases. Ultimately, if the use of tobacco is continued, organic'changes Tnay 
develop with atrophy of the disk. 

(3) Hysterical Amaurosis .—More frequently this is loss of acuteness of 
vision—amblyopia—but the loss of sight in ono or both eyes may apparently 
be complete. The condition will be mentioned subsequently under hysteria. 

(4) Night-blindness — nyctalopia —the condition in which objects are 
clearly seen during the day or by strong artificial light, but become invisible 
in the shade or in twilight, and hemeralopia, in which objeets can-nofcbe 
clearly seen "without distress in daylight or in a strong artificial light, but 
are readily seen in a deep shade or in twilight, are functional anomalies of 
vision which rarely come under the notice of the physician. It may occur 
in epidemic form. 

{b)Jtelinal hypercesthesia is sometimes seen in hysterical women, but is 
not found frequently in actual retinitis. I have seen it once, however, in 
albuminuric retinitis, and once, in a marked degree, in a patient with aortic 
insufficiency, in whose retime there were no signs other than the throbbing 
arteries. 

(2) Lesions of the Optic Nerve. 

(o) Optio Neuritis ( Papillitis; Choked Disk) .—In the first stage there is 
congestion of the disk and the edges are blurred and striated. In the second 
stage, the congestion is more marked; the swelli n g • i ncre ases, the striation 
also is more visible. The physiological cupping .disappears and hwmorrhagi's 
are not uncommon. The arteries present little change, the veins are dilated, 
and the disk may swell gre atly. In slight grades of inflammation the swelling 
gradually subsides and occasionally the nerve recovers completely. In in¬ 
stances in which the swelling and erudate are very great, the subsidence is 
slow, and when it finally disappears there is complete atrophy of the none. 
The retjpa n ot inf requently participates in the inflammation, which is then 
a n euro-retin itis. 

This condition is of the greatest importance in diagnosis. It may exist 
in its early stages without any disturbance of vision, and even with exten¬ 
sive papillitis the sight may for a time be good. 

Optic neuritis is seen occasionally 1 in-ansemia andx lead poisoning, more 
commonly i n«0$rig hfa disease as pieuro-retinitis. It occurs occasionally & 
a primary^ idiopathic affection. The frequent connection6with Jigtracran i#* 
disease, particularly .turner, makes its presence of great value to practition¬ 
ers. The nature of the growth is without influence. In over 90 per cent 
of such instances the papillitis is bilateral. It is also found^jafiaiflfi l ^*’ 

” either the tnbercnlong nr the simple form. In meningitis it is easy to see 
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how the inflammation may extend down. the nerve shoal h. In the case of 
tumor, however, it is probable that mechanical conditions, especially the 
venous stasis, are alone responsible for the (edematous swelling. It often sub¬ 
sides very rapidly after a palliative craniectomy has been performed. 

• (6) Optic Atrophy.—This may lie: (1) A primary affection. There is 
jan hereditary form, in which the disease has developed in all the males of a 
family shortly after puberty. A large nnmlier of the cases of prilnary atrophy* 
are associated witb^piaal dise ase, part iculnrlj^lqconiotnr ataxia. Other canses , 
which have been assigned for the primary atrophy are^ , old,^exual excesses, 
Ldfefeste 3 ’ the tpecific fevers, aleohol, an£ lead. 

(2) Secondary atrophy results from eerebrul diseases, pressure on the 
chiasma or on the nerves, or, most commonly of all, as a sequence of papillitis. 

The ophthalmoscopic appearances are different in the eases of primary 
and secondary atrophy. In_ the former, the disk has a gray tint, the edges 
are weU, defined, and the arteries look almost .norma!; whereas in the con¬ 
secutive atrophy the disk has a staring opaque-white aspect, with irregular 
outlines, and the arteries are very small. . 

The symptom of optic atrophy is loss of sight, proportionate to the dam¬ 
age in the nerve. The change is in three directions: “(]) Diminished acuity 
of.vision; (2) alteration in the field of vision; and (3) allured perception of 
color” (Gowers). The outlook in primary atrophy is had. 


(3) Affections of the Chiasma and Tract. 

At the chiasma the optic nerves undergo pari lal decussation. Kach optic 
tract, as it leaves the chiasma, contains nerve fibres whieli originate in* the 
retins of both eyes. Thus, of the fibres of the right tract, part have come 
through the chiasma without decussating from the temporal half of the right 
retina, the other and larger portion of the fibres of the tract have decussated 
in the chiasma, coming as they do from the left optic nerve and the nasal half 
of the retina on the left side. The fibres which cross are in the middle por¬ 
tion of the chiasma, while the direct fibres arc on each side, lbe following 
are the most important changes which ensue in lesions of the trajt and of the 
ehiasma: 

(а) Unilateral Affection of Tract.—If on-the right side, this produces 
loss-nLiunction-in the temporal half of the retina on the right side, and in 
die nasal half of the retina on the left side, so that there is only half vision, 
ind the patient is blind to objects on the left side. This is lermedlhomony- , 
turns .Jiemianopia or lateral hemianopia. The fibres passing to the right 
lalf of each retina being involved, the patient D blind to objects in the 
eft half of each visual field. The hemianopia may lie partial and only a 
'ortion of the half field may be lost, Tl.e unaffected visual fields may have 
he normal extent but in some instances there is considerable reduction. 

Sf Of one field and the right half of the other, or vtce versa, 
re blind, the condition is known as>iteranymoiis hemianopia. 

(б) Disease of the Chiasma.-(l) A lesion uwnlues, as a rule, chiefly 
ie wminni i—|j ™ jn which, the decussating fibres pass whi?h_supply_the 
me^nSlv^TthTrctinie. producing in consequencejk «ol visum 
i thevmterhalf of each field, or what is known as tSJWIfi£al-fe?pa»«P ,a - 

68 
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(?,) —Tf theJesinni&more extensive it mny involve not, only the central nor- 
'”tion,'but also the direct fibres -on. one side of the commis8ure.,in which case 
would beutai&L blindness ia -one eye and temporal, beffljgnopia in the 

'other. 

(3) Still more extensive disease is not infrequent from pressure of tumors 
in this region, the wholfijchiaama-ia. involved, and total blindness results. The 
different stages in the process may often be traced in a single case from tem¬ 
poral hemianopia, then complete blindness in one eye with temporal hemi- 
anopia in the other, and finally complete blindness. 

(4) A limited lesion of the outer part of the chiasma involves only the 
direct fibres passing to the temporal halves of the retinae and inducing blind¬ 
ness in the nasal field, or, as it is called, nasal - lieuriaaiopia. This, of course, is 
extremely rare. Double nasal hemianopia may occur as a manifestation of 
tabes and in tumors involving the outer fibres of each tract. 

(4) Affections of the Tract and Centres. 

The optic tract crosses the crus (cerebral peduncle) to the Joinder.part 
of tjie optic thalamus and divides into two portions, oneof which (the lateral 
I g 008 t <2 the pulvinar of the thalamus, thoiateraTgenieulate body, and 
to the anterior quadrigeminal body (superior colliculus). From these parts, 
in which the lateral root terminates, fibres pass into the posterior part of the 
internal capsule and enter the occipital lobe, forming the fibres of the optic 
radiation, which terminate in and about the ciineugy.it.ba region of the visual 
PSriSBtW -centre., .The fibresjaf .the medial division of the tract pass to the 
medial geniculate body an d to th e posterior quadrigeminal body. The medial 
root contains the fibres of the commisaurft inferior-of v. Gudden, which arc 
believed to have no connection with the retinae. It is still held by some physi¬ 
ologists that the cortical visual centre is not confined to the occipital lobe alone, 
but embraces the occipito-angular region. 

A lesion of the fibres of the optic path anywhere between the cortical cen¬ 
tre and the chiasma will produce hemianopia. The lesion may be situated: 
(a) In the optic tract itself, (b) In the region of the thalamus, lateral 
geniculate bony, and the corpora quadrigemina, into which the larger part of 
each tract enters, (fii A lesion of the fibres passing from the centres just 
mentioned to the occipital lobe. This may be either in the hinder part of the 
internal capsule or the white fibres of the optic radiation. (d) - Lesion of the 
emeus. Bilateral disease of the cuneus may result in total blindness, (e) 
There is clinical evidence to show that lesion of the angular gyrus may be 
associated with visual defect, not so often hemianopia as crossed amblyopia, 
dimness of vision in the opposite eye, and great contraction in the field of 
vision. Lesions in this region are associated with mind-blindness, a condition 
in which there is failure to recognize the nature of objects. 

. The effects of lesions in the optic nerve in different situations from thq reti¬ 
nal expansion to the brain cortex are as follows: (1) Of the optic nerve—total 
blindness of the corresponding eye; (2) of the optic chiasma, either temporal 
i hemianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is involved; (3) lesion of the optic tract 
'between the chiasma and the lateral geniculate body produces lateral 
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■Kt—Diagram of visual paths. (From Vialet, modified.) OP. N, Optio nerve. OP 0 
Optio chiasm. OP. T., Optio tract. OP. R., Optio radiations. EXT. GEN. External 
geniculate body. THO., Optio thalamus. C. QU., Corpora quadrigemina. C. C., Corpus 
oanosnm. V. 8., Visual speech oentre. A. S., Auditory speech centre. M. S.’, Motor 
*P«oh centre. A lesion at 1 causes blindness of that eye; at 8, bitemporal hemianopia; 
at 8, nasal hemianopia. Symmetrical lesions at 8 ami 8' would causo-bi-naaal hernia-’ 
f 0 ^' at 4. hemianopia of both eyes, with hemiaosgjs papillary inaction; at 5 or 6, 
hemianopia of both eyes, pnpillftry.xeto^popnal; at 7, amblyopia, especially of oppo- 
“te eye j at 8, on left side, word-blindness. 


^ Diagnosis of the Optio Nerve and Tract. —The student or practitioner must 
a clear idea of the physiology of the nerve-centres before he can appre- 
ihte the symptoms or undertake the diagnosis of lesions of the optic nerve. 
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Having determined the presence of hemianopia, the question arises as to the 
situation of the lesion, whether in the tract between the chiasma and the genic¬ 
ulate bodies or in the central portion of the fibres between these bodies and the 
visual centres. This can be determined in some cases by the test known aaJSfii- 
Bicke’a liemiopic pupillary inaction. The pupil reflex depends on the in¬ 
tegrity of the retina or receiving membrane, on the fibres of the optic nerve 
'and tract which transmit the impulse, and the nerve-centre at the termination 
of the optic tract which receives the impression and transmits it to the third 
nerve along which the motor impulses pass to the iris. If a bright light is 
thrown into the eye and the pupil reacts, the integrity of this reflex arc is 
demonstrated. (It is possible in cases of lateral hemianopia so_ to .. throw thr 
light in to the ev e that, it .falls upon the blind half of the retina. (If when th is 
is done the pupil contracts, the indication is that the reflex arc above referred 
to is perfect, by which we mean that the optic nerve fibres from the retina, 
expansion to the centre, the centre itself, and the third nerve are uninvolved. 
In such a case the conclusion would be justified that the cause of the hemi- 
a nopia was central; that is, situated beyond the geniculate body, either in the 
fibres of the optic radiation or in the visual cortical centres. If, on the other 
hand, when the light is carefully thrown on the hemiopic half of the retina, 
the pupil remains inactive, thetconclusion is justifiable that there is interrup¬ 
tion in the path between the retina and the nucleus of the third nerve, and that 
the hemianopia is not central, but dependent upon a lesion situated in the 
optic tract. This test of Wernicke’s is sometimes difficult to obtain.c^It is 
best performed as follows: “ The patient being in a dark or nearly dark room- 
with the lamp qr gas-light behind his head in the usual position, I bid him 
loot' over to the other side of the room, so as to exclude accommodative iris 
Movements (which are not necessarily associated with the reflex). Then I 
throw a faint light from a plane mirror or from a large concave mirror, held 
well out of focus, upon the eye and note the size of the pupil. With my other 
hand I now throw a beam of light, focussed from the lamp by an ophthalmo¬ 
scopic mirror, directly into the optical centre of the eye; then laterally in 
various positions, and also from above and below the equator of the eye, noting 
the reaction,at all angles of incidence of the ray of light” (Seguin). } 

The significance of hemianopia varies. There is a functional -Hemianopia 
associated with migraine and hysteria. In a considerable proportion of all 
cases there arc signs of organic brain-disease. In a certain number of in¬ 
stances of slight lesions of the occipital lobe hemichromatopsia has been 
observed. The homonymous halves of the retina as far as the fixation point 
are dulled, or blind for colors. Hemiplegia'is-common; in which event the 
loss of power and blindness are on the same,side. Thus, a lesion in the left 
hemisphere involving the motor tract produces right hemiplegia, and when 
the fibres of the optic radiation are involved in the internal capsule, there is 
also lateral hemianopia, so that objects in the field of vision to the right are 
not perceived. Hemianaesthesia is not unco mmo n in such etsee, owing jo the 
close association of the sensory and visual tracts at the posterior part of the 
•^Jnternal-oapsule. Certain forms of aphasia also occur in many of the cases, 
h* The opiic_aphqaia-o f gr ou n d may be mentioned here. The patient after 
an apoplectic attack, though able to recognize ordinary objects shown to him 
is unable to name them correctly. If he be permitted to touch the object he 
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may be able to name it quickly an.l correctly. Freund s optic aphasia differs 
from mmd-qjmdness, since in the latter affection the objects seen are’ not 
recognized. Optic aphasia, like word-blinduess, never occurs alone, but, is 
always associated with heinianopia, or mind-blindness, and often also with 
word-deafness. In the cases which hate thus far come to autopsy there has 
always been a lesion in the white matter of the occipital lobe on the left side. 


Motok Neuvks ok the Eyhiiai.i,. 

JMrd Nerve (Ncrvm ociilomolorius). —The nucleus of origin of this nerve 
is situated in the floor of the aqueduct of Sylvius; the none passes through 
the crus at the side of which it emerges Passing along the wall of the cav¬ 
ernous sinus, it enters the orbit through the sphenoidal fissure and supplies, 
by its superior branch, the levator palpcbne superions and the superior rectus, 
and by its inferior branch the internal and inferior reeti muscles and tho infe¬ 
rior oblique. Branches pass to the ciliary muscle and the constrictor of the 
iris. Lesions may affect the nucleus or the nerve in its course and cause either 
paralysis or spasm. 

Pa r a l ysis. —A nuclear lesion is usually associated with the disease of the 
centres for the other eye muscles, producing a condition of general ophthul 
rfloplogis More commonly flic nerve itself is involved in its course, either b; 
meningitis, gummata, or aneurism, or is attacked by a neuritis, us m diph¬ 
theria and locomotor ataxia. Complete paralysis of the third nerve is accom- 
l panied by the following symptoms: 

v Paralysis of all the muscles, except the superior oblique and external rec¬ 
tus, by which the eye can he moved outwmrd and a little downward and inward. 
There is divergent strabismus. There is ptosis or drooping of the upper eyfi- 
lid, owing to paralysis of the levator palpebrse. The pupil is usually dilated. 
It does not contract to light, and the power of accommodation is lost. The 
•most striking features of this paralysis arc the external strabismus, with 
diplopia or double vision, and the ptosis. In very many cases the affection 
of the third nerve is partial. Thus the levator pulpebrm and the superior 
rectus may be involved together, or the ciliary muscles and the iris may be 
affected and the external muscles may escape. 

There is a remarkable form of recurring oenlo-motor paralysis affecting 
chiefly women, and involving all the branches of the nerve. In some cases 
the attacks have come on at intervals of a month; in others a much longer 
period has elapsed. The attacks may persist throughout life. They are some¬ 
times associated with pain in the head and sometimes with migraine. Mary 
Sherwood has collected from the literature 23 cases. 

Ptosis is a common and important symptom in nervous affections. We 
may here briefly refer to the conditions under which it may occur: L0 A cmi- 
genital, incurable form, which is frequently seen; (b) the form associated 
Wtr^efimtelMion of the third nerve, either in its course or at its nucleus. 
This may come on with paralysis of the superior rectus alone or with paralysis 
of the internal and inferior recti as well, (c) There are instances of com¬ 
plete or partial ptosis associated with cerebral lesions without any other branch 
of 1116‘ third nerve being paralyzed. The exact position of the cortical centre 
°r centres ia as yet unknown, (d) Hysterical ptosis, which is double and 
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«curs with other hysterical symptoms, (e) Fseudo>ptaais, due to affection 
>f the sympathetic nerve, is associated with symptoms of vaso-lnotor palsy, 
inch °° Hevatiirm nt tMiptnr. on the affected side with oalafiss and 
edema of the skin.?. Contraction of the pupil exists on the same side and the 
>y eball appears rather to. have ahrunk.into.ihe orbit. ( f) Luidiopathic mus- 
mlar atrophy, when the face muscles are involved, there may be marked 
Dilateral ptosis. And, lastly, in weak, delicate women theie is often to be 
seen a transient ptosis, particularly in the morning. 

Among the most important of the symptoms of the third-nerve paralysis 
are those which relate to the ciliary muscle and iris. 

Cyclopuegxa, paralysis- of the ciliary-muscle, causes loss of the power of 
accommodation. Distant vision is clear, but near objects can not be prop¬ 
erly seen. In consequence the vision is indistinct, but can be restored by the 
use of convex glasses. This may occur in one or in both eyes; in the latter 
case it is usually associated with disease in the nuclei of the nerve. Cydo- 
plegia is an early and frequent symptom inTrliphtheritin paralysis and occurs 
alsogflJahea. 

Ihidoplegja, or paralysis of the iris, occurs in three forms (Gowers).. 

(а) Accommodation iridoplegia, in which the pupil does not diminish in 
size during the act of accommodation. To test for this the patient should 
look first at a distant and then at a near object in the same line of vision. 

(б) Reflex Iridoplegia. —The path for the iris reflex is along the optic 
nerve and tract to its termination, then to the nucleus of the third nerve, 
and along the trunk of this nerve to the ciliary ganglion, and so through 
the ciliary nerves to the eyes. Each eye should be tested separately, the other 
one'being covered. The patient should look at a distant object in a dark part 
o l the room; then a light is brought suddenly in front of the eye at a dis¬ 
tance of three or four feet, so as to avoid the effect of accommodation. T-naa 
of thin iiria..TAflpT with- re te nti on of the accommodation contraction is known 
as the Argyll Robertson pupil. 

(c) Loss of the Skin Reflex. —If the skin of the neck is pinched or pricked 
the pupil dilates reflexly, the afferent impulses being conveyed along the cer¬ 
vical sympathetic. Erb pointed out that this skin reflex is lost usually in 
association with the reflex contraction, but the two are not necessarily con¬ 
joined. In -iridoplegia the pupils are often small, particularly in spinal dis¬ 
ease, as in the characteristic small pupils of tabes—spinal myosis. Irido¬ 
plegia may coexist with a pupil of medium size. 

Inequality of the pupils—anisocoria—is not infrequent in progressive pare¬ 
sis and in tabes. It may also occur in perfectly healthy individuals. 

Spasm.—O ccasionally in, meningitis and in hysteria there is spasm of the 
muscles supplied by the third nerve, particularly the internal rectus and the 
levator palpebrae. The clonic rhythmical spasm of the eye muscles is known 
as nystagmus, in which there is usually a bilateral, rhythmical, involuntary 
movement of the eyeballs. The condition is "if»* many JbqggosiUl 

andegcquired brain lesionyyn albinism, and sometimes ii$ coal-miners. 

Fourth Nerve ( Nervus trochlearis). —This supplies the s uperior. ob lique 
muscle. In its course around the outer surface of the crus and in its pas¬ 
sage into the orbit it is liable to be compressed by tumors, by aneurism, or in 
the exudation of basilar meningitis. Its nucleus in the upper part of the 
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fourth ventricle may be involved by tumors or undergo degeneration with the 
other oculai*puclei. The superior oblique muscle acts in such a way as to direct 
the eyeball downward and rotate it slightly. The paralysis causes defective 
downward and inward movement, often too slight, to be noticed. The head ia 
inclined somewhat forward and toward the sound side, and there is double 
vision when the patient looks down. 

Sixth Serve* (Ncrvus abducens ).—This nerve emerges at the junction of 
the pons and medulla, then, passing forward, it enters the orbit and supplies, 
the external rectus muscle. Owing to its long course and exposed position it 
is, more commonly injured than any other cranial nerve. It is affected by 
meningitis at the base, by gummnta or other tumors, and sometimes by cold. 
There is internal strabismus, and the eve can not be turned outward. Diplopia 
iccurs on looking toward the paralyzed side. 

“ W fy » p the, nucle us is affected there is, in addition to paralysis of the 
sternal rectus, inability of the internal rectus af the opposite eye to turn that 
ye inward. As a consequence of this the axes of the eyes are kept parallel, 
nd both are conjugated deviated to the opposite side, away from the side 
,f lesion. The reason of this is that the nucleus of the sixth nerve sends 
ibres up in the pons to that part of the nucleus of the opposite third nerve 
rhich supplies the internal rectus. We thus have paralysis oj the internal 
ectus without the nucleus of the third nerve being involved, owing to its 
eceiving its nervous impulses for parallel movement from the sixth nucleus 
f the opposite side. Asjhe sixt h nucleus is in such proximity to the faeial • 
orve in the substance of the pons, it is frequently found that the whole of 
he face on. the same side is paralyzed, and gives the electrical Yoaction of 
egeneration, so that with a lesion of the left sixth nucleus there is conjugate 
eviation of both eyes to the right —i. e., paralysis of the left external and the 
ight internal rectus, and sometimes complete paralysis of the left side of the 

1C0 M ( Bg6vot ) . 

General Features of Paralysis of the Motor Nerves of the Eye.— Gowers 


ivides them into five groups: 

(a) Limitation of Movement.— Thus, in paralysis of the external rectus, 
le eyeball' can not be moved outward. When the paralysis js incomplete 
le movement is deficient in proportion to the degree of the palsy. 

(b) Strabismus .—The axes of the eyes do not correspond. Thus, paral- 
lis of the mtornul rfic tua causes a. divergent squint; of the extermd rectus, 
enngprfrpnf q^ nint At first this is evident only when the eyes are moved 
i the direction of' the action of the weak muscle, but may become con- 
ant by the contraction of the opposing muscle. The deviation of the axis 
1 the affected eye from parallelism with the other is called the primary 

"trSecondary Deviation- If, while the patient is looking at an object, 
e soundeye is covered, so that he fixes the object looked at with the affected 
e only t It sound eye is moved still further in the same direction-e. g., 

i.W». ol the ophite if 

secondary deviation. I Spends, upon, the fact that d jje 
SSS^^n-Tcts powerfully upon the other muscle, causing 
i-iacmased .contraction. 
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(d) Erroneous Prqjection ._—“ We judge of the relation of external ob¬ 
jects'to each other by the relation of their images on the retina; ,but we judg e 

E f their relation to ou r own body^ by the jrosition of the eyeball as indicated 
o us by the.ionemtion we give to the ocular muscles” (Gowers). With 
he eyes at rest in the mid-position, an object .at which we are "looking is 
directly opposite our face. Turning the eyes to one side, we recognize that 
Object in the middle of the field or to the side of this former position. We 
estimate the degree by the amount of movement of the eyes, and when the 
object moves and we follow it we judge of its position by the amount of move¬ 
ment of the eyeballs. When one ocular muscle is weak, the increased inner¬ 
vation gives the impression of a greater movement of the eye than has really 
taken-place. The mind, at the same time, receives the idea that the object is 
further on one side than it really is, and in an attempt to touch it the finger 
may go beyond it. As the equilibrium of the body is in a large part main¬ 
tained by a knowledge of the relation of external objects to it obtained by the 
action of the eye muscles, this erroneous projection resulting from paralysis 
disturbs the harmony of these visual impressions and may lead to giddiness— 
ocular vertigo. 

(e) DmUmVmon .—This is one of the most disturbing features of paral¬ 
ysis of the eye muscles. The visual axes do not correspond, so that there is 
a double image—diplopia. That seen by the sound eye is termed the true 
image; that by the paralyzed eye, the false. In simple or homonymous 
diplopia the false image is “ on the same side of the other as the eye by which 
it is seen.” In crossed diplopia it is on the other side. In convergent squint 
the diplopia is simple; in divergent it is crossed. 

Ophthalmoplegia.—Under. ihia_terin.k described a chronic progressive 
pffrftV’" nf the vyrdfir iw" 11 ” Two forms are recognized—ophthalmoplegia 
extjsma and ophthalmoplegia interna. The conditions may occur separately 
or together and are described by Gowers under nuclear ocular palsy. 

Or utiiaLMO ijLEGiA _e^tjspn a. —The condition is one of more or less com¬ 
plete palay-ol-the-external muscles of the eyeball, due usually to a slow degen¬ 
eration in the nuclei of the nerves, but sometimes to pressure of tumors or to 
basjjar -meningitis. It is often, but not necessarily, associated with ophthal¬ 
moplegia interna. Siemerling, in a monograph on the subject, states that 62 
cases are on record. In only 11 of these could syphilis, be positively deter¬ 
mined. The levator muscles of the eyelids and the superior.j:§g(i are first 
invp| vpfl and gradually the other muscles, so that the eyeballs are fixed and 
the eyelids droop. There is sometimes slight protrusion of the eyeballs. The 
disease is essentially chronic and may last for many years. It is found par¬ 
ticularly in association with/ gen£iaL-paralysis,^locomotog^taxia, ampin pro- 
gressiye muscular atrophy. Mental disorders were present in 11 of the 62 
cases. With it may be associated atrophy of the optic nerve and affections of 
other cerebral nerves. Occasionally, as noted by Bristowe, it may be func¬ 
tional. . 

OPHTHAUitopiBoiA-iivTBRNA.—Jonathan Hutchinson applied this term to 
a progressive paralysis of the internal ocular muscles, causing loss of pupil¬ 
la ry ac tion and the power, of accommodation. When the internal and ev 
teraal muscles are involved the affection is known as to tal np l ^.halwimd<>g ia. 
and in a majority of the cases the two conditions are associated. In some 
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instances the internal form may depend upon disease of the ciliary gan¬ 
glion. • 

"While, as a rule, opthalmoplegia is a chronic process, there is an acute 
form associated with hamiorrhagie softening of the nuclei of the ocular mus¬ 
cles. There is usually marked cerebral disturbance. It was to this form that 
Wernicke gave the name poheucephnlitis superior. 

Treatment oi Ocular Palsies.—Tt is important to ascertain, if pocsibW, 
the cause. The forms associated with locomotor ataxia are obstinate, and. 
resist treatment. Occasionally, however, a palsy, complete or partial, may 
pass away spontaneously. The group of cases associated with chronic degen¬ 
erative changes, as in progressive paresis and bulbar paralysis, is little affected 
by treatment. On the other hand, in syphilitic cases, merourv and iodide of 
potassium are indicated and arc often beneficial. Arsenic and strychnin, the 
latter hypodermically, may he employed. In any ease in which the onset is 
acute, with pain, hot fomentations and ommUr-irrilatioii or leeches applied 
to -the-temple give relief. The direct treatment by electricity has been exten¬ 
sively employed, but probably without anv special effect. 'IHjc diplopia may 
be relieved by the use of prisms, or it may be necessary to cover the affected eye 
with an opaque glass. 

Fifth Nerve (Nervus trigeminus). 

Paralysis may result from: (a) Disease of the pons, particularly hamior- 
rhage or patches of sclerosis, (b) Injury or disease a’t the base of I In* brain. 
Fracture rarely involves the nerve; on the other band, mejiuigitfs, acute or 
chronic, and caries of the bone arc not uncommon muses, (r) The branches 
nay be affected as they pass out—the first division by tumors pressing oil the 
cavernous sinus or by aueurism; the second and third divisions by growths 
which invade the sphcno-maxillary fossa. (d) Primary neurit i-. which 
is rare. 

Symptom*.— (a) Sjsnsoby Pobtiok.—D isease of the fifth nerve may cause 
loss of sensation in the parts supplied, including the half of the face, the cor¬ 
responding side of the head, the conjunctiva, the mucosa of the lips, tongue, 
hard and -soft pa late, and of the nose of the same side. The nmrstliesia may 
lie preceded by tingling or pain. The muscles of the face are also insensible 
and the movements may be slower. The sense of smell is interfered with, 
owing to dryness of the mucous membrane. I here may Ixr disturbance of 
the sense--of iaste. The salivary, lachrymal, and buccal secretions may lie 
lessened, and the teeth may become loose. Unless properly guarded from 
injury an ulcerative inflammation of the eye may follow. I his was formerly 
supposed to be due to nutritional changes from paralysis of so-called trophic 
nerve fibres. This idea has of late years been overthrown by the large number 
of cases in which the Gasserian ganglion has been removed for obstinate 
neurfdbia without consequent inflammation of the eye. Herpes may develop 
in the region supplied by the nerve, usually the upper branch, and is asso¬ 
ciated with much pain, which may be peculiarly enduring, lasting for 
months or years (Gpwers). In herpes zoster with the neuritis there may be 
slight enlargement of the cervical glands. (See under Neuralgia for Tic 
D oulour eux.)' 
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(b) PnBTTnw —Ttia inability to urejhg.flyiscles.pf masticatjoo on \ 

the affected side is the distinguisTSng feature of paralysis of thi^ portion of 1 
the nerve. It is recognized by p laning thn fing e r on t h e mmwir n r -fmfl. tem,- 
nor al muscles, and..w hen the' patient closes the jaw, the feebleness of the ir 
mntrnntinn is noted. If paralyzed, tlm external pterygoid can not.move the 
jaw toward the unaffected side; and when depressed, the jaw deviates to the 
paralyzed side! The PP T ' n1 il ,gia nf fifth narvn ifl almnat inva-rinhly a 

.i nsult of involvement of the nerve after it ha§ left th.e nucleus. Cases, however, 
have been associated with cortical lesions. The cortical motor centre JEotlfee 
trigeminus, or for movements effecting closure of the jaw, lies below that for 
movements of the face at the lower part of the anterior central convolution. 

Spasm of the Muscles of Mastication .— Trigmna the masticatory spasm 
of_£am£erg,' may be tonic or clonic, and is either an associated phenomenon 
in general convulsions or, more rarely, an independent affection. In the tonic 
form the jaws are kept close together—lock-jaw—ft* can be separated only for 
a short space. The muscles of mastication can be seen in contraction and 
felt to be hard;»the spasm is often painful. Thte tonic contraction is an 
early symptom) in tetanus, andjs sometimes seen in tetany. A form of this 
^ tonic spasm occurs in hysteria. OccasionallyStrismus follows exposure to cold, 
and is“Wd to. be due to reflex inritation from the teeth, the mouth, or caries 
of the jaw. It may also be a symptom of organic disease due to irritation 
near thd motor nucleus of the fifth nerve. 

ClctttKLBpasm of the muscles supplied by the fifth occurs in the form of 
rapidly repeated contractions, as in “ chattering -teeth.” This is rare apart 
, from general conditions, though cases are on record, Usually-in- womea-laie 
*« imlifis^in whom this isolated clonic spasm of the muscles of the jaw has been 
- ‘{' found. In another form of clonic spasm sometimesjgeen-»-«hoiea, there are 
forcible single contractions. Gowers mentions an instance of its occurrence as 
an isolated affection. 

.(c) GgfiTinnHwr —Complete or partial loss of the sense of taste over the 
anterior two-thirds of the tongue has been supposed by some to follow paralysis 
of the fifth nerve, j There are two views concerning the course of the fibres that 
carry gustatory impulse from this part of the tongue, f According to some 
they take a devious path, passing with the chorda tympani to the geniculate 
ganglion, thence by the great superficial petrosal nerve to Meckel’s ganglion, 
and this they leave to reach the maxillary nerve, which they follow through the 
trigeminal nerve to the brain. A study of clinical cases of disease of the fifth 
nerve has led to this view^It seems-more probable, however, from the fact 
that a large number of the trigeminal neurectomies are not followed by loss of 
taste, that the fibres pass to the brain directly from the geniculate ganglion 
- rhjEHie nervus intermedius of Wrisberg. Possibly there may he more than one 
oourse for these fibres. 

T ho d i agn o iirvi diseas e-of the trifeekl nerve is rarely difficult. It must 
ty remembered that the preliminarvigain and hypgrgstbesia are sometimes 
mistaken for ordinary neuralgia. Th o iwy} of sensa tion and the palsy of the 
muscles of mastication are readily determined. 

Treatment.—When the pain is severe morphia may be required and local 
appUegtions are useful. If there is a suspicion of syphilis, appropriate treat 
ment should be given. Faradization is sometimes beneficial. 
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• Facial Nerve. * 

leri^^ e ( ^5^^®/ ac a i ] a g 1 v or *™ t] ) ®»J * paralyzed b y> (l) 
or (3) utf olvement les ‘°Mof the nucleus if^if ; 

and throws wTlf^thTlS tortnouTcouwe within tliepons 

« L Ssstes? ir,;': hc »r -«? «» 4to . 

flegia. It may be caused bv.Himnr ^ 1 * ’ a ™ ?' a8SOClrt ^ with liemi- 
"THMfrffl rnrtrv or in the vcimm cb f < ini( ; ‘ 'i ;i flMW Jiation. otyioQgj)- 

mttJJLm muJes ^^LTThSi InnVZ ** *“* ' 

^Sais’mrtT'a r D; I 1 '" 1he # e 1 maJorit y of ««» supranuclear facial 
paralysis is.part of a hemiplegia.' Paralysis is on the same side ns that of the 

®™ p aDd !® g becau f G the faeial muscles hear precisely the same gelation to the 

* Sp , 1D n mUSC M ' The nuclei of origin 0,1 oilhor side n{ the middle 
me in the medulla, are united by decussating fibres with the cortical centre! 

on the opposite side (see h,g. 9). A few fibres reach the nucleus from the 
cerebral cortex of the same side (Melius. Hoche), and this uncrossed path 

may innervate the upper facial muscles (Bruce). 

3. T he nuclear paralysis caused by lesions of the nerve-centres in the 
medulla is not common alone; but is seen occasionally in/tumors,-chronic snft- 
e .^ ^^'.h aemorrhage. We have had one instance of its involvement in 
interior pohmmyelitis. In diphtheria this centre may also be involved. The 
symptoms are practically similar to those of an affection of the nerve fibre 
itself—infianuelear paralysis. 

3. Involvement of the Nerve Trvnk. —Paralysis may result from: 

(а) Involyement of the nerve as it passes through the pons—that is, be¬ 
tween its nucleus in the floor of the fourth ventricle and the point of emer¬ 
gence in the postoro-lateral aspect of the pons. The specially interesting 
feature in connection with involvement of this part is the production of what 
is called alternating or crossed paralysis, the face being involved on the same 
side as the lesion, and the arm and leg on the opposite side, since the motor 
path is involved above the point of decussation in the medulla (Fig. 9). This 
occurs only when the lesion is in the lower section of the pons. A lesion in 
the upper half of the pons involves the fibres not of the outgoing nerve on the 
same side, but of the fibres from the hemispheres before they have crossed to 
the nucleus of the opposite side. In this case there would of course be, as 
m hemiplegia, paralysis of the face and limbs on the side opposite to tjie 
lesion. The palsy, too, would resemble the cerebral form, involving only the 
lower fibres of the facial nerve. 

(б) The nerve jnay be involved at its point of emergence by tumors, par¬ 
ticularly by the cerebello-pontine growths, by gummata, meningitis, or occa¬ 
sionally it may be injured in fracture of the base. 
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(c) In passing through the Fallopian canal the nerve may be involved 
in disease of the ear, particularly by caries of the bone in otitis gfedia. This 

is a common cause in children. I have seen two instances follow otitis in 

• * 

puerperal fever. . * 

(d) As the nerve emerges from the styloid foramen it is exposed to in¬ 
juries and blows which not infrequently cause paralysis. The fibres may be 
out in the removal of tumors in this region, or the paralysis may be caused by 
^pressure of the forceps in an instrumental delivery. 

(e) Exposure to cold is the most common cause of facial paralysis (Bell'- 
palsy ), inducing a neuritis of the nerve within the Fallopian canal. 

(f) Syphilis is not an infrequent cause, and the paralysis may appear 
early with the secondary symptoms. 

(g) It may occur in association with herpes. 

Facial diplegia is a rare condition! occasionally found in affections at the 
base of the brain,vlcsions in thp pons, simultaneous involvement of the nerves 
2,in ear-disease, andtjn diphtheritic paralysis. ‘.Disease of the nuclei er sym¬ 
metrical involvement of the cortex might also produce it.j&Jt may occu r as 
a congenital affection. II. M. Thomas has described two cases in one family. 

Symptoms.— In the peripheral facial paralysis all the branches of the 
nerve are invqjved. The face on.the affected side is immobile and can neither 
be moved at will nor participate in any emotional movements. • .The skin is 
smooth and the wrinkles are effaced, a point particularly noticeable on the 
forehead of elderly persons. The eye can not be closed, the lower lid droops, 
and the eye waters. On the affected side the angle of the mouth is lowered, 
and in drinking the lips are not kept in close apposition to the glass, so that 
the liquid is apt to run out.. In smiling or laughing the contrast is most 
sticking, as the affected side does not move, which gives a curious unequal 
appearance to the two sides of the face. The eye can not be closed nor can 
the forehead be wrinkled. In long-standing cases, when the reaction of 
degeneration is present, if the patient tries to close the eyes while looking 
fixedly at an object the lids on the sound side close firmly, but on the paralyzed 
side there is only a slight inhibitory droop of the upper lid, and the eye is 
turned upward and outward by the inferior oblique. On asking the patient 
to show his upper teeth, the angle of the mouth is not raised. In all these 
movements the face is drawn to the sound side by the action of the muscles. 
Speaking may be slightly interfered with, owing to the imperfection in the 
formation of the labial sounds. Whistling can not be performed. In chew¬ 
ing the food, owing’to the paralysis of the buccinator, particles collect on the 
affected side. The paralysis of the nasal muscles is seen on asking the patient 
to sniff. Owing to the fact that the lips are drawn to the sound side, the 
tongue, when protruded, looks as if it were pushed to the paralyzed side; but 
on taking its position from the incisor teeth, it will be found to be in the mid¬ 
dle line, i The reflex movements are lost in this peripheral form. It is usually 
stated that the palate is partially paralyzed on the same side and that, the 
uvula deviates. Both Gowers and Hughlings Jackson deny the existence of 
this involvement in the great majority Of cases, and Horsley and Beevor have 
shown that these parts are innervated by the accessory nerve to the vagus. 

When the nerve is involved within the canal between -the genu and the 
origin of the chorda tympani, the sense of taste is lost in the anterior part of 
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.UK wiigue on the affected side. When the nerve is damaged outside the sknll 
the sense ofijaste is unaffected. Hearing is often impaired in facial paralysis, 
most .commonly by preceding ear-disease. The paralysis of the stapedius 
muscle may lead to increased sensitiveness to musical notes. Herpes is some¬ 
times associated with facial paralysis. Pain is not common, but there may 
be neuralgia about the ear. The face on the affected side may be swollen. 

The electrical reactions, which are those of a peripheral palsy, have con* 
siderable importance from a prognostic standpoint. Erb's rules are as fol¬ 
lows :AU there is no change, either faradie or galvanic, the prognosis is good' 
and recovery takes place in from fourteen to twenty days. If (lie faradie 
and galvanic excitability of the nerve is only lessened and that of (lie muscle 
increased to the galvanic current and the contraction formula altered (the 
contraction sluggish AC>KC), the outlook is relutiu'lv good and recovery 
will probably take place in from four to six weeks; occasionally in from eight 
to ten. When the reaction of degeneration is present—that is, if the faradie 
and galvanic excitability of the nerves and the faradie excitability of the mus¬ 
cles, are lost and the galvanic excitability of the muscle is quantitatively in¬ 
creased and qualitatively changed, and if the mechanical excitability is altered 
—t he prog nosis is relatively unfavorable and the recovery may not occur for 
two, six, eight, or even fifteen months. 

Cqubsk. —The course of facial paralysis j^rfHHSIIy favorable. The onset 
in the iorm following cold is very ragijj^devolopmg perhaps within twenty 
four Jiours, but rarely is the paralysis .permanent. Iteeiirriiig attacks have 
been described; Sinkler mentions five. On the-othef hand, in the paralysis 
from injury, as hv a blow on the mastoid process, the condition may remain. 
When permanent, the muscles are entirely toneless. In some iiistiuieeif con¬ 
tracture develops ns the voluntary power returns, and the natural folds and the 
wrinkles on the affected side may be deepened, so that on looking at the face 
one at first may have the impression that the affected side is the sound one. 

’ This is corrected at once on asking the patient to smile, when it is seen which 
side of the face lias the most active movement. A returns noted the difficulty 
sometimes experienced in determining which side was affected until the patient 
spoke or laughed. 

The dia gn osis of facial paralysis is usually easy. The distinction between 
the peripheral and central form is based on farts already mentioned. 

Treatment. —In the cases which result from cold and arc probably due 
to neuritis within the bony canal, hot applications first should be made; sub¬ 
sequently the thermo-cautery may ho used lightly at intervals of a day or two 
over the mastoid process, or small blisters applied. If the car is diseased, 
free discharge for the secretion should be obtained, lhc galvanic current may 
be employed to keep up the nutrition of the muscles. The positive pole should 
lie placed - behind the ear, the negative one along the zygomatic and other mus¬ 
cles. The application can he made daily for a quarter of an hour and the 
patient c<m readily be taught to make it himself before the looking-glass. 
M assage of t he muscles of the face is also useful. A course of iodide of potas¬ 
sium may be given even when there is no indication of syphilis. 

Itrtlrose cases ip which the nerve has been destroyed by an injury, during 
an operation or from disease, and when there has been no evidence of return¬ 
ing function after keeping up the electric treatment for a few months, a nerve 
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anastomosis should be performed. For this purpose either the spinal,nooes-f 
sory or the hypoglossal, nerve may be used. Though the normal conditions 
may never be completely regained after such an operation, the motor power 
will be largely restored to the paralyzed muscles and the obtrusive deformity 
greatly lessened. This procedure, based on the results of physiologies! experi¬ 
mentation, makes one of the most striking of modem operations. 

*■ Spasm. —The spasm may be limited to a few or involve oall the muscles 
innervated by the facial nerve, and may be unilateral or bilateral. 

It is known also by the name of mimic spasm or of convulsive tic. Sev¬ 
eral different affections are usually considered under the name of facial or 
mimic spasm, but we shall here speak only of the simple spasm of the facial 
muscles, either primary or following paralysis, and shall not include the cates 
• of habit spasm in children, or the tic ~oonwitef ~*>Hh» French. 

Go wers recognizes two classes—one in which there is’an organic- lesion, 
and an idiopathic form. It ig thought to. be due.also to reflex causes, such 
as the;imtation from carious teeth or the presence of intestinal worms. The 
disease usually occurs in adults, whereas the habit spasm and the tic convuhif 
of the French, often confounded with it, are most common in children. True 
mimic spasm occasionally comes on in childhood and persists. In the case of 
a school-mate, the affection was marked as early as the eleventh or twelfth year 
and still continues. When the result of organic disease, there has usually been 
la lesion of the centre in the cortex, as in the ease reported by Berkley, or 
pressure on the nervejwtthe base of the brain by aneurism or tumor. 

Symptoms.— The spasm may involve only the muscles around the eye— 
/blepharospasm—in which case there is constant, rapid, quick action of the 
orbicularis palpebrarum, which, in association withvphotophobia, may be tonic 
in character. More commonly the spasm affects the lateral facial muscles with 
those of the eye, and there'is. coast ant twitching of the side of the face with 
partial closure of the eye. ^JThe frontalis is rarely involved. In aggravated 
cases the depressors of the angle of the mouth, the levator menti, and the 
platysma myoides are affected. This spasm is confined to one side of the face 
in a majority of cases, though it may extend and become bilateral. It is 
increased by .emotional causes and by voluntary movements of the face. As 
a rule, it is painless, but there may be tender points over the course of the fifth 
nerve, particularly the supraorbital branch. Tonic spasm of the facial mus¬ 
cle may follow paralysis, and is said to result occasionally from cold. 

The outlook in facial spasm is always dubious. A majority of the ca^es 
persist for years and are incurable. 

Thkatment. —Sources of irritation should be looked for and removed. 
When a'painful spot is present over the fifth nerve, blistering or the appli¬ 
cation of ihe thermo-cautery may relieve it. - Hyp od ermiq -injeetiona of strych¬ 
nia, may be tried, but are of doubtful benefit. Weir Mitchell recommends the 
trfreesdng of the cheek for a few minutes daily or every second day with the 
spray, and this, in some instances, is beneficial. Often the relief is transient 
tie cases return, and at every clinic may be seen half a dozen or more of sue! 
patients who have run the gamut of all measures without material improve 
ment. Severe cases may require surgical interference. The nerve may b« 
divided near the stylomastoid foramen and an nnagtAmAaia i 

nn fl the gpmftt-n -'tfTrriry 
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Auditory Nerve. 

The eighth, known also aa portio mollis of the seventh pair, passes from 
the ear through the internal auditory nioatu#, and in reality consists of two 
separate nerves—the coeldear and vestibular roots. These two roots have en¬ 
tirely different functions, and may therefore he best considered separately. 
The cochlear nerve is the one connected with the organ of I'orti, and is con¬ 
cerned in hearing. The vestibular nerve is connected with (lie vestibule and* 
semicircular canals, and lias to do with tin 1 maintenance of equilibrium. 

The. Cochlear Nerve. 

The cortical centre for liparing is in the temporo-sphenoidnl lobe. Primary 
disease of the auditory nerVe in its centre or intracranial course is uncommon. 
More frequently the terminal branches are affected within the labyrinth. 

(a) Affeclion of ike Cortical Centre. —In the monkey, experiments indi¬ 
cate that the superior temporal gyrus represents the centre Jor hearing. In 
man the cases of disease indicate that it. has the same situation, as destruction 
of this gyrus on the left side results in word-deafness, which limy be defined 
as an inability to understand the meaning uf words, though Ijicy may still 
be heard as sounds. The central auditory path extending to the cortical centre 
from the terminal nuclei of the cochlear nerve may be involved and produce 
deafness. This may result from involvement of the lateral lemniscus, from 
the presence of a tumor in (lie corpora quiulrigcmina; especially if it involve 
the posterior quadrigeminal lmdies, from a lesion of the internal* geniculate 
body, or it may be associated with a lesion of the internal capsule. • 

( b ) Lesions of the nerie. at Ike hase of the bruin may result from the 
! pressure of tumors, meningitis (particularly the cerebro-spmal form). Iiieni- 
■ t orrhage, or traumatism. A primary degeneration of the nerve may occur in 
i.liyc nmntor ataxia. Primary disease of the terminal nuclei of (be cochlear nerve 

(nucleus nervi coelileans dorsalis and nucleus iktvi eoelileuris vcntralis) is 
rare. By far the most interesting form results from epidemic-ccfebro-spiiml 
meningitis, in which the nerve is frequently involved, causing permanent 
dealness. In young children the condition results in dcaf-mutisin. 

(<:) In a majority of the cases associated with auditory-nerve symptoms 
the lesion is in the internal ear, either primary or the result of extension of 
disease of the middle ear. Two groups_of symptoms may be produced hyper- 
teslhesia and irritation, and diminished function or nervous deafness. 

(1) Uypercesthesia and Irritation. —This may he due to altered function 
of the centre as well as of the nerve ending. True hypenesthesia—hypcracusis 
—is a condition in which sounds, sometimes even those inaudible to other 
persons are heard with great intensity.. It occurs in hysteria and occasionally ( - 
in-cerebxal disease. As already mentioned,* in paralysis of the stapedius low 
notes may be heard with intensity. In dystesthesia, or dysacusis, ordinary 
sounds cause an unpleasant sensation, as commonly happens in connection 
with headache, when ordinary noises are badly borne. v 

Tinnitus aurium. is a term employed to designate certain subjective sensa- 
tions of ringing, roaring, tickling, and whirring noises m the ear It is a 
very mirmam and often a distressing symptom. It is associated with many 
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forms of ear-disease and-may result from pressure of wax on the drum. It isj 
rare in organic disease of the central connections of the nerve. »Sudden in¬ 
tense stimulation of the nerve may cause it A form not uncommonly met 
with in medical practice is that hi which the patient hears a continual bruit 
in the ear. and the noise has .a systolic intensification, usually on one side. T 
have twice been consulted by physicians for this condition under the belief 
that they had' ap intqnp ^ ^ pppyism. Ajiystolia-miirmur may be heard occa- 
, sionally..oa auscultation. It occurs in condition^ of anemia ancRneurasthenia. 
Subjective noises in the ear may precede ait epileptic seizure and are sometimes 
present in migraine. In whatever form tinnitus exists, though slight and 
offen regarded as trivial, it occasions great annoyance and often mental dis¬ 
tress, and has even driven patients' to suicide. 

Tha-dia§neeis is readily made; but it is often extremely difficult to deter¬ 
mine upon what condition the tinnitus depends. ’The relief- ef constitutional 
states,,such as anaemia, neurasthenia, or gout, may result in cure. A careful 
local examination of the ear should always be made. One of the most worry¬ 
ing forms is tha constant clicking, sometimes audible many feet away from 
the patient, and due probably to clonic spasm of the muscles connected with 
the Eustachian tube or of the levator palati. The condition may persist for 
years unchanged, and then disappear suddenly. The pulsating forms of tinni¬ 
tus, in which the sound is like that of a systolic bruit, are almost invariably 
subjective, and it is very rare to hear anything with the stethoscope. It is 
to be remembered that in children there is a systolic brain murmur, best 
heard over the ear, and in some instances appreciable in the adult. 

(2) HjSuinuhfd Function or Nervous Deafness. —In testing for nervous 
deafhess, if the tuning-fork can not be heard when placed near the meatus, 
but the vibrations are audible by placing the foot of the tuning-fork against 
the temporal bone, the conclusion may be drawn that the deafness is not due 
to involvement of the nerva The vibrations are conveyed through the tem¬ 
poral bone to the cochlea and vestibule. .The watch may be used for the same 
purpose, and if the meatus is closed and the watch is heard better in contact 
with the mastoid process than when opposite the open meatus, the deafness 
is probably not nervous. Disturbance of the function of the auditory nerve 
is not a very frequent symptom in brain-disease, but in all cases the function 
of the nerve should be carefully tested. 

The Vestibular Nerve. 

The most frequent symptoms met with in association with disease of the 
vestibular nerve and its central connections are verti go, nystagm us, and loss 
of coordination of the muscles of the head, neck, and eyes. 

;,l> Auditory Vertigo—MMere’j. Jtiiease.— In 1861 Jttnitoe, a French phy¬ 
sician, described an affection characterized bylnoises in the ear.^vertigo (which 
might be associated with loss of consciousness) ^omiting, and, in many cases, 
progressive t^oss of hearing. The following grouping of the cases has been 
made by Parkes Weber: Q.) The apoplectic form, due in hmranirheg p into the 
labyrinth, a s in leukemia. followed, as a rule, by complete deafness in one 
or both ears. (gX The cases associated with progressive inflamma tory disease 
of the labyrinth. (&). Associated with organic changes in the auditory nerves, 
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is in ti l m a y , sometimes iiutuiws, and in fax's of aural vortijjo associated with 
fac i al p & ra lfeison one tiidc*. (-1) t'ascs in which a rf vpilupsy ir 

p rSCCj i Sd a n aud i to ry aura. (It) The moderate attacks which are associated 
with the various middle-ear uiroctlons, with wa\ in the meatus, with violent 
syringing *of the ears, etc., nil of which are juphahly due to increase in the 
intra-labyrintliiiie pressure.^^inicre’s symptoms may occasionally be due to 
temporary, excessive increase-in the perilymph, possibly of angioncurotid 
character. ‘ -- , 

Pyvvtoh'J —/The attack usually sets in suddenly with a buzzing noise in 
the ears and the patient feels as if he was reeling or staggering. He may fool 
himself to be reeling, or the objects about him may seem to lie turning, or the 
•phenomena may be combined. The attack is often so abrupt that the patient 
falls, though, as a rule, ho lyis time to steady himself by grasping some neigh¬ 
boring object. ^There may be slight but transient loss of consciousness. In a 
few minutes, or even less, the vertigo passes ofl* and the patient becomes pale 
and nauseated, a clammy sweat breaks out on the face, and vomiting may 
follow. •. 

" The. tinnitus is described as either a roaring or a throbbing {annul. Ocular 
symptoms mny be present ; thus, jerking of the eyeballs or nystagmus may 
develop during the attack, or diplopia. * • 

Labyrinthine vertigo is paroxysmal, coming on at irregular intervals, some¬ 
times of weeks or months; or several attacks may occur in a day. 

The disturbances of equilibrium, including Hie vertigo, are <ic|H>iident upon 
a disturbance of the functions of the vestibular nerve or of the organs with 
which this nerve is connected, either in its peripheral distribution or by ii^eans 
of its central connection. The auditory symptoms often accompanying it are 
doubtless always due to involvement of the cochlear nerve or ils peripheral 
or central connections. 

—The combination oft t.imi itus with .gi ddines s; with, or- without 
ga stric disturban ce, is sufficient to establish a diagnosis. There are other 
forms of vertigo from which it must be distinguished. The form known ns 
gastrin vertigo, which is associated with dyspepsia and occurs most commonly 
in persons of middle age, is, as a rule, readily distinguished by the a bsen ce 
of tinnitus or evidences of disturbance in the function of the auditory nerve. 
This variety of vertigo is much less common than Trousseau’s description 
would lead us to believe. It is important to note the close connection of vertigo 
with ocular defects. 

Thn-eaidio-vascular vertigo, one of the most common forms, occurs in 
eases of valvular disease, particularly aortic insufficiency, and as frequently 
in ayterio-sclerosis. . 

Enriwmin paralytic Vertigo.—In parts of Switzerland and France there is 
a remarkable form of vertigo described by (Jerlier, which is characterized by 
nttacksfof paretic weakness of the cxtremities£falling of the eyelid^remarkable _ 
depression but witlilretention of consciousness. It occurs also m northern 
Japan,'w^ere Miura says it develops paroxysmally among the farm laborers 
of both sexes and all ages. It is known there as Icubisagari. 

Amfti yertigo mttst be carefully distinguished from attacks ot petit mal, 
or, indeedT of definite epilepsy. It is rare in petit mal to have noises in the 
ear or tu fyll giddiness, but' in the aura preceding an epileptic attack the 
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paliept may foci giddy. Giddiness and transient Ions of nmsnimsnoss mnp 
be associated with organic disease of the brain, more purlieu lari y,bvi lb Inm 
Vomiting also may be present. A careful investigation of the symptoms \w|| 
usually lead to a correct diagnosis. 

The outlook in Meniere’s disease is uncertain. While many cases roeomr 
completely, ip others deafness results and the attacks recur at shorter iuii r- 
vals. In aggravated eases the patient constantly sutlers from vertigo, and 
may even be confined to his bed. 

Treatment, —Uromide of potassium, in 30-grain doses three times a ( ], lv 
is sometimes beneficial. If there is a history of syphilis, the iodide should 
administered. The salicylates are recommended, and Charcot advises tjiiiniue 
to einehonism. In cases in which there is increase in the arterial ten-inn, 
nitroglycerin may ho given, at first in very small.doses, but increasing gradu¬ 
ally. It is not specially valuable in Meniere’s disease, but in the ease- of 
giddiness in middle-aged mere and women associated with arteno-selerosis it 
sometimes acts very satisfactorily. Correction of errors of refraction is some¬ 
times followed by prompt relief of the vertigo. 

Gl^lBSO-PHARYNQEAL .NERVE (N e.rritLii plo«Knphar yn g e.iL.o\ 

The ninth nerve contains both motor and sensory fibres and is also a nerve 
of the special sense of taste to the tongue, it supplies,.-by its motor branches, 
the st Ylo-nhaTyn geus and the middle constrictor of the pharynx. The sensory 
fibres are (distributed to the upper part of the pharynx. 

Symptoms.—Of nuclear disturbance we know very little. The pharyngeal 
syrnpj.oms of bulbar paralysis are probably associated with involvement of die 
nuclei of tills nerve. Lesion of the nerve trunk itself is rare, but it may lw 
-Compressed by tumors or involved in meningitis. Disturbance of the sense of 
taste may result from loss of function of this nerve, in which case it is chiefly 
in the posterior part of the tongue and •soft palate. 

The general disturbances of the sense of taste may here be briefly referred 
to.n Loss of the sense of taste— ugtuaui —may be caused by disturbance of the 
peripheral end organs, as in affections of the mucosa of the tongue. This 13 
very common in the dry tongue of j feiiar or tho furred tongue of dyspepsia 
under which circumstances, as the saying is, p ^ nT, y fb mg alike. .-Stntff 
? rotate, too, such as peppe r, tobacco, or vinegar, may dull or diminish the 
sen§e_pf taste. ((Complete loss may be d ue t p jgvg] v fjn pn ^ of. the nerves oitta 
in their course or in the centres. ■^Perversion of the sense of taste—fijJM 
is rarely found, except as an hysterical manifestation and in the inswtf 
Increased sensitiveness is still more rare. There are. occasional suhjectiv 
sensations of taste, occurring as an aura in epilepsy or as part of tho halls 
cinations in the insane. 

To test the sense of taste the patient’s eyes should be closed and sntal 
quantities of various substances applied to the protruded tongue. The *cns< 
tion should be perceived before the tongue is withdrawn. The-feM»'# i,4 £ HB ‘ 
the most suitable tests : For bitterness, qninin^j for sweetness, a strong solnh® 
of sijgar or saccharin; for acidity, vingggr; and for the salinrtest, comisj 
salt. One of the most important tests is the feeble trnlTnnin tni-*' 1 "^ " r ® 1 
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Pnkomogabtbic Neuve ( Ncrvux rag us). 


The tenth nerve has an important and extensive distribution, supplying 
tin; pharynx, larynx, lungs, heart, (esophagus, and stomach. The nerve may 
be involved at its nucleus along with the spinal accessory and the li\pogtossal, 
foiming what is known as bulbar paralysis. Tl may be compressed* by tumors 
or aneurism, or in the exudation of meningitis, simple or syphilitic. In ifs 
course in the nock the trunk may be-jnvolved by tumors or in wounds. It has 
beonytied in ligature of the carotid, and has been cut in the removal of deep- 
seated tumors. The trunk may be attacked by neuritis. 

The affections of the vagus are best considered in conned ion with the 
distribution of the separate nerves. 

f (°) Pharyngeal Branches.—In combination with the glosso-pharyngeal the 
branches from the vagus form the pharyngeal plexus, from which the muscles 
and mucosa of the pharynx are supplied. In yuiWi/sis due to iinoheiiient of 
this either in the nuclei, as 1 in bulbar paralysis, or in the course of (be nerve, 
as in diphtheritic neuritis, there is difiieulty in swallowing and the food is not 
passed on into the oesophagus. If the nerve on one side only, is involved, the 
deglutition is not much impaired. In these eases the particles of food fre¬ 
quently pass into the larynx, and, when thi! soft palate is involved. into tho 
posterior nares. 

SrxsM of the pharynx is always a functional disorder, usually occurring 
i n hyste rical and-jicrvons people. Gowers mentions a ease of a gentleman 
who could not eat unless alone, on account of the inability to swallow in tbo 
presence of others from spasm of the pharynx. Tins, spasm is. a wull.niiirkiil 
feature in. hydrophobia, and l have seen it in a ease of pseudo-ln dropholma. 

(6) Laryngeal Branches.—The superior laryngeal nerve supplies I lie iliu- 
eous membrane of the larynx above the cords and I lie erico-lhynml muscle. 
The inferior or recurrent laryngeal curves around the arch of the aorta on 


UjTleft side and the subclavian arttry on the right, passes along the trachea 
and supplies the inueosu below tin* cords and ali the muscles of the larynx 
except the crico-thymid and the epiglottidean. K\|ierii»enls lm\e shown Unit 
these motor nerves of the pneumogastric are all derived fmm the spinal 
accessory^ The remarkable course of the recurrent laryngeal nerves renders 
them liable to pressure by tumors within the thorax, particularly by aneurism. 
The following are the most important forms of paralysis: 

(1) P u Armii. I’AKALYBIS of Tins Ahihjotoiw.— In this condition, the 
posterior crico-arytcnoids arc involved and the glottis is not <>|wned during 
RtBWTSfion. The cords may be. close together in the position of phonation, 
and during inspiration may be brought even nearer together by the pressure 
of air, so that there is only a narrow chink through which the air whistles 
with a noisy stridor. This dangerous form of laryngeal paralysis occurs occa¬ 
sionally as a result of cold, or may follow a laryngeal catarrh. I he posterior 
muscles have been found degenerated when the others were healthy he con¬ 
dition may be produced by pressure upon both vagi or upon both recurrent 
nerves. As a central affection it occurs in tabes and bulbar paralysis, but .nay 
be Sien also in hysteria. The characteristic symptoms are inspiratory stridor 
with unimpaired' phonation. Possibly, as (towers suggests many cases of 
so-called hysterical spasm of the glottis are in reality abductor paralysis. 
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Unilateral Abductor Paralysis.-TMs frequently waits from the 
nreiure of W or involvement of one recurrent nerve. Anofeum i. by 
faTSe most a,™ cause, though on the right side the nerve may-fc involved 
in thickening of the pleura. The jjaapioms are hotness or roughness of 
L vo ce ufh as is so common in aneurism. Dyspnma is not often present. 
Xe S on the affected side does not move in inspiration. Bubgwtyr the 
Eductors may also become involved, in which case the phonatfon is still more 

impaired^ Paralysis. —This results from involvement of the lateral 

crico-arytenoid and the arytenoid muscle itself. It is common in hysteria, 
particularly of women, and causes the hysterical aphonia, which may come on 
suddenly. It may result from catarrh, of the larynx or from overuse of the 
voice In laryngoscopic examination it is seen, on attempting phonation, fTiat 
- there is no power to bring the cords together. In this connection the following 
table from Gowers’ work will be found valuable to the student. 


Symptom^. Siqsts. 


Lesion. 


No voice; no cough; 
stridor only dn deep in¬ 
spiration. 

Voice low pitched 
and hoarse; no cough; 
stridor absent or slight 
on degp breathing! 

'Voice little changed; 
cough normal; inspira¬ 
tion difficult and long, 
with loud stridor. 

Symptoms inconclu¬ 
sive; little affection of 
voice or cough. 

No voice; perfect 
cough; no stridor or 
dyspnoea. 


Both cords moder¬ 
ately" abducted and mo¬ 
tionless. 

One cord moderately 
abducted and motionless, 
the other moving freely, 
and even beyond the mid¬ 
dle line in phonation. 

Both cords near to¬ 
gether, and during in¬ 
spiration not separated, 
but even drawn nearer 
together. 

One cord near the 
middle line not moving 
during inspiration, the 
other normal. 

Cords normal in po¬ 
sition ami moving nor¬ 
mally in respiration, 
but not brought together 
on an atteigjt at phonar 
tion. 


Total bilateral palsy. 
Total unilateral palsy. 

Total abductor palsy. 

Unilateral abductor 
palsy. 

Adductor palsy. 


apuif oe ths-Musolbs op the Labynx. —In this the 
are iSed U k not an uncommon affection in children, and has alread 
been""referred to as laryugkaws-etridulus. Paroxysmal attacks oflaryngi- 
JZn are rare in th?St, but cases are described m Which the pahenj 
usually “a young girl, wakes at night in an attack of intense dyspna-a, 
may persist long enough to produce cyanosis. Liveing statethatithey ^ 
replace attacks of migraine. They occur m a characteristic form m 
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natim is complete!? prevented bv \\JJn ° 1 ,ltc,,,p '* to P'“- 

AN^miFM f thC Sl ‘ nS,)ry ™ nw (,f llu ' ll,r 3' nx w rare, 
a r d ? ^.therilicneuriti*- 

aHy associated *with dvxphneia and i * ,m b) l ‘ nto1 ,,M! wiiulpijio. It is tisu- 

aesthesia of the larynx is mra S °" Ui “" ,W pr,W,,t 1,1 > 0 ’^rh, IlypeV- 

branches^of^thc ^and 8 '^’!' f'"* '* for,mxl % *•» ®nimi of 

BCrV mM r,&,1S0 ^ “ ml T, ' U librt ' 8 mhm 

actiLpS 1 ;^JIV'l’Ei.r inl ‘ lbit ’ r lnA ' un ‘ 1 r, " ,,1,iU),h0 

mak cizrsn'isf : Mi r ,W - 

?hS*fh tUm ° r 5,1 ntilk ,, " u,,lsl 01,L ‘ lincuwoffwlric nerve, aud it is said 

vr™ hM •»«—«»««is 

canal 1 licrc mo instances in which persons appear to have lmil voluntary 
control over riie action of the heart. Oheync mentions the.e,^ of CoS 

Jr lmir' 1 ’ Wh ° ( " , 1 U !' 1 ,lle,,r '"‘P'ro when he pleased, and yet by an effort 
he had smf f° m<! » '. u :l b ,ain - which it seetns he had sometimes tried before 
he had sent for us.” Ketmdahon of the hearts action has also followed acid 
d nta ligature of one vagus. Irritation of the nuclei may also be accom¬ 
panied with a neurosis of tins none. Ou the other hand, when there is com- 
PlslOUSfeitt of the vagi, the inhibitory action may be abolished and the 

VU Ml bWay - Tl,,; ]u ^ Hctiwi is (hen greatly 
mc^ased. This is seen m some instances of diphtheritic neuritis firf 
involvement of the nerve by tumors, or its accidental removal or ligatfirc. 
Complete loss of function of one vagus, however, limy not be followed by any 
symptoms. J J 


(3> Sensory symptoms on the part of the cardiac branches are very varied. 
Normally, the heart's action proceeds regularly without the participation of 
consciousness, but the unpleasant feelings and sensations of,palpitation and 
^pam are conveyed to the brain through this nerve. How far the fibres of the 
pneumogastnc are involved in angina it is impossible to say. The various 
disturbances of sensation are descrilied under the eurdiac neuroses. 

, (d) Pulmonary Branches.— We know very little of the pulmonary branches 

of .th e va gi. The motor fibres are stated- to oonf rol the action of the bronchial 
mii8des7and it has long been held that asthma may be a neurosis of these 
fibres. The various alterations in the respiratory rhythm are probably due 
more to changes in the centre than in the nerves ihemselves. 


(e) Gastric and (Esophageal BranSkea.— The muscular movements of these 
part8 _6re pr esided over by the vagi ttd (vomiting is induced through them, 
usually reflexly, but also by direct irritation, aiuxuasningitis. .Spasm of the 
oesophagus generally occurs with other nervous phenomena. Giatndgia may 
sometimes be due to cramp of the stomach, but is more commonly a sensory 
disturbance of tEIs’nerve, due to direct irritation of the peripheral ends, or 
18 a neuralgia of the terminal fibres. ' ( Hujiger is said to be a sensation aroused 
by the pneumogastnc, and some forms^n nervous dyspepsia probably depend 
upon disturbed function of this nerve. The severe gastric crises which occur 
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in locqmotor ataxia are due to central irritation of the nuclei. Some describe 
exophthalmic goitre under lesions of the vagi. " 

■ 

(• 

Spinal Accessory Nerve ( Nervus accessorius). 

Paralysis .— 1 The smaller orinteraal part of this.nerve joins the vagus and 
is distributed through it to the laryngeal muscles. The larger external part 
is distributed to the stemo-mastoid and trapezius muscles. 

The nuclei of the nerve, particularly-of the accessory part, may be in¬ 
voked m liuibar .paralysis. The nuclei of the external portion, situated as 
they are in the cervical cord,'may be attacked in progressive degeneration of 
the motor nuclei of the cord. The nerve may be involved in the exudation of 
meningitis, or be compressed by tumors, or in caries. The symptoms of paraly¬ 
sis of the accessory portion 'which joins the vagus have already been given in 
the account of the palsy of the laryngeal branches of the pneumogastric. Dis¬ 
ease or compression of the external portion is followed by paralysis of the 
stemo-mastoid arid of the trapezius on the same side, i In paralysis-ef-one 
steraewnastoid, .the patient rotates the head with difficulty to the opposite 
side, but there is no torticollis, though in some cases the head is held obliquely. 
As the trapezius is supplied in jlart from the cervical nerves, it is not com¬ 
pletely paralyzed, but the portion which passes from the occipital bone to the 
acromion is functionless. The paralysis of the muscle is well seen when the 
patient draws a deep breath or shrugB the shoulders. The middle-portion of 
the .trapezius i»~also weakened, the shoulder droops a little, and the angle 
of thejseapula is retated inward by the action of the rhomboids and the levator 
annuli scapula:. Elevation of the arm is impaired, for the trapezius does not 
fix the scapula as a point from which the deltoid can work. 

Ift_progressiye_ muscular atrophy we sometimes see bilatera l paralysis of 
the se muscl es. Thus, if the sterno-mastoids arc affected, the heacTtends to 
fall back; when the trapezii are involved, it falls forward, a characteristic 
attitude of the head in many cases of progressive muscular atrophy. Gowers 
suggests that lesions of the accessory in difficult labor may account for those 
cases in which during the first year of life the child has great difficulty in 
holding up the head. In children this drooping of the head is an important 
symptom in cervical meningitis, the result of earies. 

The treatment of the condition depends much upon the cause. In the 
central nuclear atrophy but little can be done. In paralysis from pressure 
the symptoms may gradually be relieved. The paralyzed muscles should he 
stimulated by electricity and massage. 

Accessory Spasm. — (Torticollis; Wryneck.) —The forms of spaMii 
affecting the cervical muscles are best considered here, as the muscles supplied 
by the accessory are chiefly, though not solely, responsible for the condition. 
The following forms may be described in this section: 

' (a) Congenital Torticollis. —This conditton, also known as fixed torti¬ 

collis, depends upon the shortening and atrophy of the stemo-mastoid on 
one side. It occurs in children and may not be noticed for several years mi 
account of the shortness of the neck, the parents often alleging that it has 
only recently come on. It affects the right side almost exclusively. A ro- 
marlmhle circumstance in connection with it is the existence of facial asym- 
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anetry noted by Wilks, which appears to lie an essential pari of this congenital 
form. It Veurred in G cases reported by (loldiiig-Bird. In congenital wry¬ 
neck.the sternomastoid is shortened, hard and iirin, and in a iimdjliop of 
more or less advanced atrophy. This must Jki distinguished from tlio local 
thickening in the sterno-mastoid due to rupture, which may occur at the timo 
of birth and produce an induration or muscle callus. Although the sterno¬ 
mastoid is almost always affected, there arc rare cases in which the tihrmfs 
atrophy affects the trapezius. This form of wryneck in itself is unimportant, 
since it is readily relieved by tenotomy, hut Holding-Bird states that the facial 
asymmetry persists, or indeed may, as shown by photographs in my case, be¬ 
come more evident. With reference to the pathology of the affection, (Jolding- 
Bird concludes that the facial asymmetry and the torticollis arc integral parts 
of one affection which has a central origin, and is the counterpart in the head 
and neck of infantile paralysis with talipes in the fool. 

( b ) Spasmodic Wiivnkck. —Two varieties of this spasm^oceur, the tonic 
and the clonic, which may alternate in the same ease; or, as is most common, 
they are separate and remain so from the outset. The disease,is most frequent, 
in adults and, according to (lowers, more common in females. In America 
it is certainly more frequent in males. Of the 8 or JO cases which came 
under my observation in Montreal and Philadelphia, all were males. In 
females it may be an hysterical manifestation. There may be a marked neu¬ 
rotic family history, but it is usually impossible to li\ upon any definite etio¬ 
logical factor. Some cases have followed cold; others a blow. Brissuud lias 
described what he calls mental torticollis. It is usually met with in neuras¬ 
thenic patients and in elderly persons, uml consists of a clonic sfuisin of the 
rotators of the head. 

The symptoms are well defined. In the tonic form the contracted sterno¬ 
mastoid draws the occiput toward the shoulder of the affected side; the chin 
is raised, and the face rotated to the other shoulder. The sterno-mastoid may 
be affected alone or in association .with the trapezius. When the latter is 
implicated the head is depressed still more toward the same side. In long¬ 
standing cases these muscles arc prominent and very rigid. I here may he 
some curvature of the spine, the convexity of which is toward the sound side. 
The cases in which the spasm is clonic arc much more distressing mid serious. 
The spasm is rarely limited to a single muscle. The sterno-mastoid is almost 
always involved and rotates the head so as to approximate the mastoid proc¬ 
ess to the inner end of the clavicle, turning the face to the opposite side and 
raising the chin. When with this the trapezius is affected, the depression of 
the head toward the same side is more marked. The head is drawn somewhat 
backward; the shoulder, too, is raised by its action. According to (lowers, the 
splcnius is associated with the sterno-mastoid about half as frequently as the 
trapezius. Its action is to incline the head and rotate tt slight y toward 
the same side. Other muscles may be involved, such as he scalenus and 
plat™ myoides; and in rare cases the head may he rotated by the deep cervi¬ 
cal muscles, the rectus and obliques. There arc cases in which the spasm » 
bilateral, causing a backward movement—the retro-collie spasm I his may 
he either tonic or clonic, and in extreme cases the face is horizontal and looks 

1 These clonic contractions may come on without warning, or lie preceded 
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for a time by irregular pains or stiffness of the neck. The jerking movements 
recur'every few moments, and it is impossible to keep the head still for more 
thap a minute or two. In time the muscles undergo hypertrophy and may be 
distinctly larger on one side than the other. In some cases the pain is consid¬ 
erable; in others there is simply a feeling of fatigue. The spasms cease dur¬ 
ing sleep. Emoti on, excitement, and fatigue increase them. The spasm may 
extend from the muscles of the neck and involve those of the face or of the 
.armB. 

The disease varies much in its course. Oases occasionally get well, but 
the great majority of them persist, and, even if temporarily relieved, the 
disease frequently recurs. The affection is usually regarded as a functional 
neurosis, but it is possibly due to disturbance of the cortical centres presiding 
over the muscles. . 

Treatment .—Temporary relief is sometimes obtained; a permanent euro 
is exceptional. .Various drugs have been used, but rarely with benefit. Occa¬ 
sionally, large doses of brom ide will lessen the intensity of the spasm. Mor¬ 
phia, subcutaneously, has been successful in some reported cases, but there 
is the great danger of establishing the morphia habit. Jdajyanism may be 
tried. Counter-irritation is probably useless. Fixation of the head mechan¬ 
ically can rarely be borne by the patient. These obstinate eases fall ultimately 
into the hands of the surgeon, and the operations of stretching, division, and 
excision of the accessory nerve and division of the muscles have been tried. 
Temporary relief may follow, but, as a rule, the condition returns. Risien 
Russell thinks that resection of (lie posterior branches of the upper cervical 
nerves is dost lively to give relief, and this has been done by Keen and 
other£ 

•(c) The nodding spasm of children may here be mentioned as involving 
chiefly the muscles innervated by the accessory nerve. It may be a simple trick, 
a form of habit spasm, or a phenomenon of epilepsy (E. nutans), in which 
case it is associated with transient loss «f consciousness. A similar nodding 
spasm may occur in older children. In women it sometimes occurs aB an hys¬ 
terical manifestation, commonly as part of the so-called salaam convulsion. 

Hypoglossal Nerve. 

This i s the motor nerve of the tongue and for most of thejnuscles attached 
to the hyoid bone. Its cortical centre is probably TheTower part of the ante¬ 
rior central gyrus. 

Paralysis. — (1) CnimriAj ,, Lesion.— The tongue is often involved in hemi¬ 
plegia, and the paralysis may result from a lesion of the cortex itself, or of 
the fibres as they pass to the medulla. It does not occur alone and is consid¬ 
ered with hemiplegia. There is this difference, however, between the cortical 
and other forms, that the muscles on both sides of the tongue may be more or 
«■ less affected but do not waste, nor are their electrical reactions disturbed. • 

(2) NncLg^R and. uleha-nuolear lesions of the hypoglossal result from 
slow progressive degeneration, as in bulbar paralysis or in locomotor ataxia: 
occasionally there is acute softening from obstruction of the vessels. The 
nuclei of both nerves are usually affected together, but may be attacked sepa¬ 
rately. Tmjjna and lead jjoisqning have also' been assigned as causes. The 
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dbres tiuiy be damaged by a tumor, ami al the base by meinng ilis; or tin' nerve 
is sometime involved in the condylar foramen by disease of the skull, ft may 
be involved in its course in a sear, ns in Hirkelt's ease, or compressed bv a 
tumor in the parotid region. As a result, jhero is loss of function in the 
nerve fibjes and the tongue undergoes atrophy on the nltccted side. It is 
protruded toward tlic paralyzed siile and may show librillarv twitching. 

The symptoms of involvement of one hypoglossal, either at fls centre or in. 
its course, are those of unilateral paralysis and atrophy of the tongue. When, 
protruded, it is pushed toward the iiflechxl side, and there are fibrillary twiteh- 
ings. The atrophy is usually marked and the mueous membrane on the affected 
side is thrown into folds. Articulation is not. much impaired in (lie unilateral 
affection. There is a remarkable triad of symptoms, to which lliigldings 
Jackson first called attention—i(unilateral hemi-utropliy of (be tongue, loss of 
power in the palate muscle, with paralysis of the larynx on the same side. 
When the disease is bilateral, the tongue lies,almost motionjess in the floor 
of the mouth; it is atrophied, and can not he protruded. Kpueeli mid mnsti- 
oatioa arc extremely dillicnlt and deglutition may he impair«|. If the seat of 
the disease is above the nuclei, there may be little or no wasting. The condi¬ 
tion is seen in progressive bulbar paralysis and occasionally in progressive mus¬ 
cular atrophy. » , 

Th&duigno.vs is readily made and the situation of the lesion can usually 
be determined, since when supra-nuclcar there is associated hemiplegia mid 
no wasting of the muscles of the tongue. Nuclear disease is only occasionally 
unilateral; most commonly bilateral and part of a bulbar paralysis. II should 
be borne in mind that the fibres of the hypoglossal may be ipvolved within the 
medulla after leaving their nuclei. In such a case there may he paralysis of 
the tongue on one side and paralysis of the limits on the opposite side, and the 
tongue, when protruded, is pushed toward the sound side. 

Spurn. —This rare affection may be unilateral or bilateral. It is most fre¬ 
quently a part of some other convulsive disorder, such as epilepsy, chorea, or 
spasm of theiacial muscles. In some cases of si uttering, spasm of the longue 
precedes the explosive utterance of the words. It may occur in hysteria, and 
is saidTolbUow reflex irritation in the fifth nerve. The most remarkable, eases 
are those of paroxysmal clonic spasm, in which the tongue is rapidly thrust in 
and out, as many us forty or fifty times a minute. Jn the ease reported by 
Gowers the attacks occurred during sleep and continued for a year and a half. 
The spasm is usually bilateral. Wendt has reported a case in which it was 
unilateral. The prognosis is usually good. 


XV. DISEASES OF THE SPINAL NERVES. 

CunvrcAi, Plexus. 

(1) Oooipito-cervical Neuralgia.— This involves the nerve territory sup¬ 
plied by the occipitalis major and minor, and the auricular.* magnus nerves. 
The pains are chiefly in the back of the head and neck and in the ear. The 
condition mavJfollow cold and is sometimes associated with stiffness of the 
neelr or WiiSkT TTnless connected with it there exists disease of the bones 
or unless it is due to pressure of tumors, the outlook is usually good. There 
67 
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arc tender points midway between tbc mastoid process and the spine and just 
above Che parietal eminence, and between the stemo-mastoid and tljja trapezius. 
The affection may be due to direct pressure in carrying heavy weights., 

(2) Pressure of Cervical Bjbs. —It is remarkable how common is this 
anomaly, and the X-rays have shown that a series of cases of (a) wasting 
of one arm, particularly of the small muscles of the hands, occurring some- 
.imes in families, (6) neuralgic and panesthelie conditions,, and (c) local 
ipasms of the muscles of the hand, are due to the pressure of a cervical rib on 
;he nerves. The diagnosis is readily made and prompt relief follows removal 
3f the rib. 

(3) Affections of the Phrenio Nerve. —Paralysis may follow a lesion in 
the anterior horns at the level of the third and fourth cervical nerves, or may 
be due to compression of the nerve by tumors or aneurism. More rarely 
paralysis results from neuritis, diphtheritic or saturnine. 

When the diaphragm is paralyzed respiration is carried on by the intercos¬ 
tal and accessory muscles. When the patient is quiet and at rest little may be 
noticed, but the abdomen retracts in inspiration and is forced out in expiration. 
On exertion or even on attempting to move there may be dyspnoea. If the 
paralysis sets in*8uddenly there may be dyspnoea and lividity, which is usually 
temporary (W,. Pasteur). Interaurrent attacks of bronchitis seriously aggra¬ 
vate the condition. Difficulty in coughing, owing to the impossibility or 
drawing a full breath, adds greatly to the danger of this complication. 

When the phrenic nerve is paralyzed on one side the paralysis may be 
scarcely noticeable, but Careful inspection shows that the descent of the dia- 
plirugm is much less on the affected side. 

The diagnosis of paralysis is not always easy, particularly in women, who 
habitually use this muscle less than men, and in whom the diaphragmatic 
breathing is less conspicuous. Immobility of the diaphragm is not uncommon, 
particularly tin diaphragmatic pleurisy, in large effusions, and in extensive 
emphysema. The muscle itself may be Regenerated and its power impaired. 

Owing to the lessened action of the diaphragm, there is a tendency to 
accumulation of blood at the bases of the lungs, and there may be impaired 
resonance and signs of oedema. As a rule, however, the paralysis is not con¬ 
fined to this muscle, but is part of a general neuritis or an anterior polio¬ 
myelitis, and there are other symptoms of value in determining its presence. 
The outlook is usually serious. Pasteur states that of 15 cases following diph¬ 
theria, only 8 recovered. The treatment is that of the neuritis or polio-myelitis. 

Hiccough. —Here may, perhaps, best be considered this remarkable syrop- 
■ tom, caused by intermittent, Budden contraction of the diaphragm. The mech¬ 
anism, however, is complex, and while the afferent impressions to the respira- 
toiy centre may be peripheral or central, the efferent are distributed through the 
phrenic nerve to the diaphragm, causing the intermittent spasm, and through 
the laryngeal branches of the vagus to the glottis, causing sudden closure as 
«the air is rapidly inspired. W. Langford Symes groups the cases into: , 

(а) Inflammatory, seen particularly in affections of the abdominal vis¬ 
cera, gastritis, peritonitis, hernia, internal strangulation, appendicitis, suppu¬ 
rative pancreatitis, and in the severe forms of typhoid fevgr. 

(б) Ikbitativk, as in the direct stimulation of the diaphragm when ven 
hot substances are swallowed, in disease ol the oesophagus near the diaphragm. 
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hysteria, epilepsy, shock, or cerebral tumors. Of those cases Hi., hysterica 
are, perhups, the most obstinate. - nuU 

The. treatment is often very unsatisfactory Sometimes in tin .. 

forms a sudden roller irritation a,It check d/al once, Headers 
Symposium will remembe tha, the physician lirvxuuacLu* recommended m 
Austpphanes who had hiccough fii.m eating too much, cither/1« hold his 
hioath (which for trivial forms of hiccough ,» very satisfacb.n )[Tr lo ZrZ 
WithA little water; lull if it stilt continued. •• trcklu your nose with something 
and sneeze, and if yon sneeze once or (Mice even (lie imj-violent hiccough 
is sure to go the attack must tunc been of some severity. as it is staled 

subsequently that the hiccough lh)1 Jm | .^appear mild ..ad 

resorted to the sneezing. • ' 

/ Ico, a teaspoonful of salt and lemon-juice, or salt and vinegar, or a tea¬ 
spoonful of raw spirits may be tried. When the hi.cough is due to gastric 
irritation, lavage is sometimes promptly cuialne. I saw a case of a week's 1 
duration cured by a hypodermic injection of gr. ( of apomorplim. In obsti- 1 ' 
nate cases (lie various antispasmodics lane been used in*succession., I’ilo-r. 
carpine has been reeommended. The ether spray on the epigastrium niav lie 
promptly curative. Hypodermics of morphia, iiilialalions of chloroform, (lie 
use of nitrile of amyl and of nitroglycerin, tune been benelicial in some cases. 
Galvanism over the phrenic nerve, or pressure on the nerves, applied Mwcdi : 
the heads of (lie slerno-cleido-mastrild muscles may lie used. Strong traction 
upon the tongue may give immediate relief. 


Hr win u. I’i.iai s 

(1) Combined Paralysis.—The plexus nun he involved in (lie supracla¬ 
vicular region by compression of I lie nerve trunks as they leave the spine, or by 
tumors and other morbid processes in the on k Heli mH Im rbiviele lesions are 
more common and result from injurii . following si wIoluUmii or fruelure. some¬ 
times; from ^neuritis. A oomoat rib may bad to a pressure paraly-is of 
the lower cord of the plexus. A not infrequent form of injury in this re¬ 
gion follows-falls or blows on tho nock, which by lateral Ilex ion of the 
bead and depression of the shoulder seriously stretch the plexus. The en¬ 
tire plexus may be ruptured and the arm lie totally pnrulv/cd. The rupture 
may occur anywhere between the vertebra' and the clavicle, anil involve 
“H the cords of the plexus, or only the upper ones. The so-called "obstet¬ 
rical palay,” duo to drawing apart of the head and I lie shoulder during 
delivery, is an instance of this sort of injury. In these cases, however, the 
rupture of the plexus is usually only a partial one, involving its upper cord 
alone, so that the deltoid, .biceps, supra- and infra-spinati, brjichialis anticus, 
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and'Supinator longus muscles may alone be affected. When the entirg plexus 
h as be en raptured a complete motor., and sensory paralysis of themrm is pro¬ 
duced. • The roots may even he tom away from the spinal cord. Theqaupfl will 
then be contracted on the side of the injury, and the arm hang from the body 
like a flail. Another common cause of lesion of the brachial plexus fi luxation ' 
of the head of the humerus, particularly the subcoracoid form. 

A primary neuritis of the brachial plexus is rare. More commonly the 
•process is an ascending neuritis from a lesion of a peripheral branch, involving 
first the radial or ulnar nerves, and spreading upward to the plexus, producing 
gradually complete loss of power in the arm. 

(2) lesions of Individual Serves of the Plexus. —(a) Long Thoracic 
Nerve.— S err at us paralysis follows injury to this nerve in the neck, usu¬ 
ally by direct pressure in carrying loads, and i* very common in soldiers. 

It may be due to a neuritis following an acute infection or exposure. Isolated 
serratus paralysis is rare. It "usually occurs in connection with paralysis of 
other muscles of the shoulder girdle, as in the myopathies and in progressive 
muscular atrophy! Concomitant trapezius paralysis is the most frequent. In 
the isolated paralysis there is little or no deformity with the hands hanging 
by the sides. There is slight abnormal obliquity of the posterior border of the 
scapula and prominence of the inferior angle, but when, as so commonly hap¬ 
pens, the middle part of the trapezius is also paralyzed, the deformity is 
marked. The shoulder is at a lower level, the inferior angle of the scapula 
is displaced inward and upward, and the superior angle projects upward. 
When the a.rms are held out in front at right angles to the body the scapula 
becomes winged and stands out prominently. The arm can not, as a rule, 
be raised above the horizontal. The outlook of the cases due to injury or to 
neuritis is good. 

(6) ClBDUiufLEX Nerve. —This supplies tho deltoid and the teres minor. 
The nerve is apt to be involved in injuries, in dislocations, bruising by a 
crutch, or sometimes by extension of inflammation from the joint. Occasion¬ 
ally the paralysis arises from a pressure neuritis during an illness. As a con¬ 
sequence of loss of power in the deltoid, the arm can not be raised. The wast¬ 
ing is usually marked and changes the shape of the shoulder. Sensation may 
also be impaired in the skin over the muscle. The joint may be relaxed and 
there may be a distinct space between the head of the humerus and the 
acromion. 

(c) Unacuxo-BpiiUL Pa ral ysis : Radial Paralysis. —This is one of the 
most common of peripheral palsies, and results from the exposed position <>[ 
the musculo-spiral nerve. It is often bruised in the use of tho crutch, hv 
injuries of the arm, blows, or fractures. It is frequently injured when a 
person fall* asleep with the arm over the back of a chair, or by pressure of 
the body upon the arm when a person is sleeping on a bench or on the ground. 

It may be paralyzed by sudden violent contraction of the triceps. It is sonn- 
* times involved in a neuritis from cold, but this is uncommon in comparison 
with other causes. The paralysis of lead poisoning is the result of involve¬ 
ment of certain branches of this nerve. 

A lesion when high up involves the triceps, the brachialis anticus, and the 
supinator longus, as well as the extensors of the wrist and fingers. Natural!', 
m Ineinna Inst ahmro +Vio elhnw the nrm muscles and the Rimini) tor lontTUS arc 
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spared.. The most characteristic feature of the paralysis is the wrist-drop and 
the inability to extend the first phalanges of the lingers and thumb. In' the 
pressure palsies the supinators are usually involved and the movements of 
supination can not be accomplished. The sensations may 1 m; impaired, or there 
may be marked tingling, but the loss of sensation is rarely so pronounced as 
that of motion. 

The affectitm is readily recognized, but it is sometimes dillieiilt to say upon 
what it depends. The sleep and pressure palsies are. as a rule, unilateral um\ 
involve the supinator longus. The paralysis from lead is bilateral and the 
supinators are unaffected. Bilateral wrist-drop is a very common symptom 
in many forms of multiple neuritis, particularly the alcoholic; hut the mode 
of onset and the involvement of the legs and aims are features which make the 
diagnosis easy. The duration and course of the miisculo-spirnl paralyses are 
very variable. The pressure pukies may disappear in a few days. Recovery’ 
is the rule, even when the affection lasts for many weeks. Tin; electrical exam¬ 
ination is of importance in the prognosis, and the rules laid down under 
paralysis of the facial nerve hold good here. •. 

The treatment is that of neuritis. 

(d) Ulnae Nkkvk. —The motor branches supply the ulnar half of the deep 
flexor of the fingers, the muscles of the liltIfc linger, the mlerossei, the adduc¬ 
tor and the inner head of the short flexor of the thumb, and the ulnar flexor 
of the wrist. The sensory branches supply the ulnar side of the hand—two 
and a half fingers on the back, and one and a half fingers on the front. Pural- 
ysis may result from pressure, usually at the elbow-joint, although the nerve 
is here protected. Possibly the neuritis in the ulnar norvje in srtipe cases of 
acute illness may be due to this cause, dowers mentions the case of*u lady 
who twice had ulnar neuritis after confinement. Owing to paralysis of* tho 
ulnar flexor of the wrist, the hand moves toward the radial side; adduction 
of the thumb is impossible; the first phalanges cun not be flexed, und tho 
others can not be extended. In long-standing cases the first, phalanges are 
overextended and the others strongly flexed, producing the claw-hand; but this 
is not so marked as in the progressive muscular atrophy. 1 he loss of sensa¬ 
tion corresponds to the sensory distribution just mentioned. 

(e) Median Nkkve.— 1 This supplies tho flexors of the fingers except the 
ulnar half of the deep flexors, the abductor and the flexors of the thumb, the 
two radial lumbricales, the pronators, and the radial flexor of the wrist. The 
sensory fibres supply the radial side of the palm and the front of the thumb, 
the first two fingers and half the third finger, and the dorsal surfaces of tho 


same three fingers. . . 

This nerve is seldom involved alone. Paralysis results frojn injury and 
occasionally from neuritis. The signs are inability to pronale Jhe forearm 
beyond the mid-position. The wrist can be flexed only toward the ulnar side; 
the thumb can not be opposed to the tips of fingers. The second phalanges 
can not be flexed on the first; the distal phalanges of tho first and second 
fingers can not be flexed; but in the third and fourth 
be performed by the ulnar half of the flexor pro undus 1 he loai °* ^^1011 
is in the region corresponding to the sensory distribution ^dy mention«l. 
The wasting of the thumb muscles, which is usually marked m this paralysis, 
gives to it a characteristic^ appearance. 
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Lumbar and Sacral Plexuses. 

The lumbar plexus is sometimes invdlved iu-grosidths oi the lymph-gitads, 
in psoas abscess, and in disease <jf the bones of the vertebra). Of its branches 
the obturator nerve is occasionally injured during parturition. When para¬ 
lyzed the power is lost over the adductors of the thigh and one leg can not 
life crossed over the other. Outward rotation is also disturbed! The anterior 
crural nerve is sometimes involved in wounds or in dislocation of the”hip-joint, 
less commonly during parturition, and sometimes by disease of the bones and 
in psoas abscess. The special symptoms of affection of this nerve are paralysis 
of the extensors of the knee Vith wasting of the muscles, anesthesia of the 
antero-lateral parts of the thigh and of the’inner side of the leg to the big 
toe. This nerve is sometimes involved early in growths about the spine, and 
there may be pain in its area of distribution. Loss of the power of abducting 
the thigh results from paralysis of the gluteal nerve, which is distributed to 
the gluteus medius and minimus muscles. 

External Cutaneous Nerve .—A peculiar form of sensory disturbance, con¬ 
fined to the territory of this nerve, was first described by Bernhardt in 1895, 
and a few months later by Roth, who gave it the name of meralgia paraesthet¬ 
ica. The disease is probably due fo a neuritis which seems to originate in that 
part of the nerve where it passes under Poupart’s ligament, just internal to 
the anterior superior iliac spine. The nerve is usually tender on pressure at 
this point. The disease is more common in men. Musser and Sailer in 1900 
collected 99 cases, of which 75 were in men. A large number of the cases are 
attributable to direct traumatism or to simple pressure on the nerve by the 
aponeurotic canal through which it passes. Pregnancy is among the more 
conimon causes in women. The sensory disturbances consist of various forms 
of parffisthesia located over the outer side, of the thigh, oftentimes with some 
actual diminution in the acuity of sense perception. The symptoms in varying 
intensity may persist for years, and the discomfort in some cases be so great, 
and so much exaggerated even by the mere touch of the clothing, that patients 
may be greatly incapacitated thereby. Excision of the nerve as it passes under 
Poupart’s ligament has given good results. 

The sacral plexus is frequently involved in tumors and inflammations 
within the pelvis and may be injured during parturition. Neuritis is com¬ 
mon, usually an extension from the sciatic nerve. 

Of the branches, the sciatic nerve, when injured at or near the notch, eauset 
paralysis of the flexors of the legs and the muscles below the knee, but injur) 
below the middle of the thigh involves only the latter muscles. There is aW 
anaesthesia of the outer half of the leg, the sole, and the greater portion ol 
the dorsum of the foot. Wasting of the muscles frequently follows, and then 
may be trophic disturbances. In paralysis of one sciatic the leg is fixed at 
the knee by the action of the quadriceps extensor and the patient is able tc 
'walk. 

Paralysis of the small sciatic nerve is rarely seen. The gluteus maximu 
is involved and there may be difficulty in rising from a seat. There is a str'q 
of anaesthesia along the back of the middle third of the thigh. 

External Popliteal Nerve .—Paralysis involves the perontei, the long ex 
tensor of the toes, tibialis anticus, and the extensor brevis digitorum. Tb 
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%nkle can.not be lie.Mil, resulting in a condition known as foot-drop, and as 
the toes caAnot be raised the whole leg must lie lifted, producing the charac¬ 
teristic steppage gait seen in so many*forms of peripheral neuritis. In long¬ 
standing cases the foot is permanently extended and there is wasting of'tho 
anterior tibial and peroneal muscles. The loss of sensation is hi the outer 
half of the front, of the leg and on the dorsum of (lie foot. 

Internal Popliteal Nerre .— When paralwcd, plantar Ilex ion itf the foot and 
flexion of the toes are impossible. The foot can not be adducted, nor can the 
patient rise on tiptoe. In long-standing eases talipes calcaneus follows and 
the toes assume a elaw-like position from secondary contracture, due to o\er- 
extension of the proximal and flexion of the second and third phalanges. 


Sciatica. 

This is, as a rule, a neuritis cither oT the .sciatic nerve or of its cords of 
origin. It may in some instances he a functional neurosis or neuralgia. 

It occurs most commonly m adult males. A history of jiieumal ism or of 
ggjit is present in many cases. Exposure to cold, particularly after heavy 
muscular exertion, or a severe welting are not uncommon causes. Within the 
pelvis the nerves may he com pressed by bii'ge ovarian or uteryie tumors, by 
lymphadcnomala, by the fielal head during labor; occasionally lesions of the 
hipsjoint induce a secondary sciatica. More commonly, however, the condition 
is due-to-chrome arthritis of the spinal column. The condition of the nerve 
has been examined in a few cases, and it lias til leu Ink'll seen in the operation 
of stretching. It is, as a rule, swullen, reddened, and in a imidilfoii of inter¬ 
stitial neuritis. The affection may he most intense at tho sciatic notch or in 
the nerve about the middle of the thigh. (i • 

Of the symptoms, pain is the most constant and troublesome. I lie onset 
may bo severe, with slight pyrexia, hut, as a rule, it is gradual, and for a time 
there is only slight pain in the back,of the thigh, particularly m certain posi¬ 
tions or after exertion. Soon the pain becomes more mleiise, and instead of 
being limited to the upper portion of the nerve, extends down the thigh, reach¬ 
ing the foot and radiating over (he entire distribution of the nerve, the 
patient can often point out the most sensitive spots, usually at the notch.or 
in the middle of the thigh; and on pressure these are exquisitely painful, ihe 
pain is described as gnawing or burning, and is. Usually constant, hut ill some 
instances is paroxysmal, and often worse at night. Op walking d may he very, 
great; the knee is bent and the lialient treads on the toes, so as o relieve the 
tension on the nerve, in protracted eases (here , nay be mu el, wasting of 
the muscles, hut the reaction of degeneration can seldom be obtained. In these 
chronic cases cramp may occur ami fibrillar contractions. Herpes may develop, 
but this is unusual. In rare instances the neunl.s ascends and involves tho 

8P /mvTduration and course arc extremely variable. As a rule it is an oh, 
stiaatedbtik lasting for months, or even, with slight remissions, for years. 

uncommon, and the disease mav he relieved ,n one nerve only 
to appear in the other. In the severer forms the patient is bedridden, and 
such*cases prove among tho most distressing and trying winch the physician 

is called upon to treat. 
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In the diagnosis it is important, in the first place, to determine whether^ 
the disease is primary, or secondary to'some affection of the pebdk or of the 
spinal pord. A careful rectal-examinatiah should be made, and, in women, 
pelvic tumor should be excluded Lug ibago m ay be confounded with it. ^Af¬ 
fections of the hip-joint, are easily distinguished by the absence of tenderness 
in the course of the nerve and the sonse-of-paw-oa-raovement of the hip-joint 
or on pressure in the region of the trochanter. ZThere arc instances ofjsacxo- 
jliamdlacase in which the patient complains of pain in the upper parrof the 
thigh, which may sometimes radiate; but careful examination will readily 
distinguish between the affections.Pressurejjn thc nerve trunks of the cauda 
equina, as a rule, causes bilateral pain and disturbances of sensation, and, as 
double sciatica is rare, these circumstances always suggest lesion of the nerve 
roots. ^Between the..severe lightning pains of tabea^ad sciatica the differences 
* ar e usually .well defined. * 

Treatment.— The spinal column should be carefully and systematically ex¬ 
amined, for numerous cases have been relieved by orthopedic. procedures. The 
pelvic organs should also bo investigated. Constitutional conditions, such as 
rheumatism and gout, should receive appropriate treatment. In a few cases 
with pronounced rheumatic history, which come on acutely with fever, the 
i.salicylatea.seem to do good. Inf other instances they are quite useless. If 
there is ajsuspicioa of syphilis, the iodide of potassium should be employed, 
and ir&ganty cases salines. 

-ilesl in bed with fixation of the limb by means of a long splint is a most 
valuable method of treatment in many cases, one upon which Weir Mitchell 
has specially insisted. I have known it to relieve, and in some instances to 
cure, dbstinate and protracted cases which had resisted all other treatment. 
^-Hydrotherapy is sometimes satisfactory, particularly the warm baths or the 
mud baths. Many cases are relieved by a prolonged residence at one of the 
thermal springs. 

< Antipyrin, antifebrin, and quinine arewf doubtful benefit. 

-| I peal applications are more beneficial. The hot-iron or the thermo-eautery 
or blisters-relieve the pain temporarily. Deep injections into the .nerves give 
great relief and may be necessary for the pain. It is best to use.cocaine at 
first, in doses of from an eighth to a quarter of a grain. If the pain is un¬ 
bearable'morphia may be used, but it is a dangerous remedy in sciatica and 
should be withheld as long as possible. The disease is so protracted, so liable 
to relapse, and the patient’s morale so undermined by the constant worry and 
the sleepless nights, that the danger of contracting the morphia habit is very 
great. On no consideration should the patient be permitted to use the hypo¬ 
dermic needle himself. It is remarkable how promptly, in some cases, the 
at rti n fiii r wi «w .afa the nerve will relieve the pain; Acupuncture 
may.also be tried; the needles should be thrust deeply into the most painful 
spot for a distance of about 2 inches, and left for from fifteen to twenty 
minutes. The injection of chloroform into the nerve has also been reerfta- 
mended. 

Electricity-is an uncertain remedy. Sometimes it gives prompt relief; in 
other cases it may be used for weeks without the slightest benefit. It is most 
serviceable in the chronic cases in which there is wasting of the legs, and 
should be combined with massage. The galvanic current should bo used; a 
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lkt electrode should be placed over the viatic notch, and a smaller one used 
along the fcurse of the nerve and its branches, la. very, obstinate cases'nerve- 
stretching may be employed. It Ms sometimes successful* but in other in- 
stances the condition recurs and is as bad a* ever. 


G. general and functional diseases. 

L ACUTE DELIRIUM (QglTs Mania). 

Definition.—Acute delirium which runs a njpidlv fatal course, with alight 
fever, and in which post mortem no lesions are found sullieicnt to account for 
the disease. 

Eti o l ogical factors are emotional strata, menial shock and djstrcss, physical" 
pain, toxaeqyia or infection. It may occur during convalescence from fevers. 
It is a rare disease, and almost all authors arc agreed that, with few exceptions, 
it ia peculiar to women. Cases are reported by many old writers under the 
term brain fever or phrenitis. Hell, at. the lime Superintendent of the Merman 
Asylum, described it * accurately under the designation, “ it form of disease 
resembling some advanced stages of mania apd fever.” 

The disease may set in abruptly or he preceded by a jieriod'of irritability, 
restlessness, and insomnia. The mental symptoms develop with rapidity and 
may quickly reach a grade of the most intense frenzy. There are the wildest 
hallucinations and outbreaks of great violence. The patient talks incessantly, 
but incoherently and unintelligibly. No sleep is obtained, mid id last, worn 
out with the intensity of the muscular movements, the putittat beeoihcsaitterly 
prostrated and assumes the sitting or recumbent jiosture. There may sojne- 
times be definite salaam movements, and in a case which 1 saw at Westphal’Bj 
clinic the patient incessantly made motions as if working a pump handle. After 
a period of intense bodily excitement, lasting for from twenty-four to thirty- 
six hours or longer, the patient ean*bo examined, and presents the conditions 
which Bell deserilied as typlio-mania. The temperature ranges from 102° to 
104°, or oven higher. The tongue is dry, the pulse rapid and feeble; some¬ 
times there are seen on the skin hull® and pustules, and frequently sores from 
abrasion and self-inflicted injuries. Toward the dose or, according to Spitzka, 
even during the development of the disease there may lie lucid intervals. There 
may be peteehimon the skin, and often there is marked congestion of the face 
and extremities. The duration of the disease is variable. Very acute cases 
may terminate within a week; others persist for two or even three weeks. The 
course of the disease is almost uniformly fatal. The anatomical condition is 
practically negative, or at any Tate presents nothing distinctive. There is great 
venous engorgement of the vessels of the meninges and of the gray cortex. 
In two cases in which I made a careful microscopical examination of the gray 
matter there were perivascular exudation and leucocytes in the lymph sheaths, 
an<T perigangliar spaces. In the inspection of fatal cases of acute del mum 
careful examination should he made of the lungs and ileum. It should be 
borne in minebihat in a majority of the cases dying in tins manner, there is 
engorgement of the bases of the lungs or eve n deglutition pneumonia. 

* American Journal of Insanity, 1849, 
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The nature of the disease is quite unknown. Some of the cases suggest/ 
acute‘infection. Spitzka thinks that it is due to an autochthonous nerve 
poison. • 

Diagnosis. —There arc several diseases which may present identical symp¬ 
toms. As Bell remarks in his paper, the first glance in many cases suggests 
typhoid^ fever, particularly when the patient is seen after the violence of the 
mania has subsided. He gives two instances of this which* were admitted 
from a general hospital. Enlargement of the spleen, the occurrence of spots, 
and the history give clews for the separation of the cases; but there arc in¬ 
stances in which it is at first impossible to decide. Moreover, typhoid fever 
may set in with the most intense delirium. The existence of fever is the most 
deceptive symptom, and its combination with delirium and dry tongue so com¬ 
monly means typhoid fever that it is very difficult.^ avoid error. 

Acute pneumonia may come on with violent maniacal delirium and the 
pulmonary symptoms may be entirely masked. 

Occasionally acute uraemia sets in suddenly with intense mania, and finally 
subsides into a fatal coma. The condition of the urine and the absence of 
fever would be important diagnostic features. 

The character of the delirium is quite different from that of mania a potu. 
It may be extremely difficult to differentiate acute delirium from certain cases 
of cortical meningitis occurring in connection with pneumonia, ulcerative 
endocarditis or tuberculosis, or due to extension from disease of the ear. This 
sets in more frequently with a chill, and there may be convulsions. 

Treatment. —Even though bodily prostration is apt to come on early and 
be profound, in tip; case of a robust man free venesection might be tried. 1 
I havd been criticised for this advice, but repeat it. It is not at all improb¬ 
able that some of the many cases of mania in which Benjamin Rush let blood 
'with such benefit belonged to this class of affections. Considering its remark¬ 
able calming influence in febrile delirium, the cold bath or the cold pack should 
be employed. Morphia and chloroform onay be administered and hyosune 
and the bromides may be tried. Krafft-Ebing states that Solivetti has obtained 
good results by the use of ergotin. Unfortunately, as asylum reports show, the 
disease is almost uniformly fatal. 


EL PARALYSIS AGITANB. 

(Parkinson’s Disease; Shaking Palsy.) 

Definition. —A chronic affection of the nervous system, characterized by 
muscular weakness, tremors, and rigidity. 

Etiology. —Men are more frequently affected than women. It rarely 
occurs under forty, but instances have been reported in which the disease began 
about the twentieth year. It is by no means an uncommon affection. Direct 
•heredity is rare, but the patients often belong to families in which there •an¬ 
other nervous affections. Among exciting causes may be mentioned exposure 
to cold and wet, and business worries and anxieties. In some instances the 
disease has followed directly upon severe mental shock or trauma. Cases have 
been described after the specific fevers. Malaria is believed by some to be an 
important factor, but of this there is no satisfactory evidence. 
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Morbid Anatomy. —No constant lesions have boon found. The similarity 
between certain of the features of Parkinson's disease; and (host; of ohl ago 
suggest that the affection may depend upon a premature senility of certain 
regions of the brain. Our organs do not age uniformly, but in some, owing to 
hereditary disposition, the process may he more rapid than in others. “ Park¬ 
inson’s disease has no characteristic lesions, hut on the other hand it is not a 
neurosis. It ln!s for an anatomical basis the lesions of cerebro-spinnl senility* 
which only differ from those of true senility in their early onset and greater, 
intensity” (l)ubief). The important changes are doubtless in the cerebral 
cortex. 

Symptoms. —The disease begins gradually, usually in one or other hand, 
and the tremor may be either constant or intermittent. With this may la; asso¬ 
ciated weakness or still'ne^. At first these symptoms limy he present, only 
after exertion. Although the onset is slow and gradual in nearly all eases,"' 
there are instances in which it sets in abruptly after fright or,trauma. When 
well established the disease is very characteristic, and the diagnosis can lie made 
at a glance. The. four prominent symptoms are tremor, weakness, rigidity, 
and the attitude. 

Tbbmob. —This may ho in the four extremities or confined to hands or 
feet; the head is not so commonly affected. •The tremor is usually marked in 
the hands, and the thumb and forefinger display the motion made in the act 
of rolling a pill. At the wrist there are movements of pronatmn and supina¬ 
tion, and, though less marked, of flexion and extension. The upper-arm mus¬ 
cles are rarely involved. In the legs the movement is most evident at the 
ankle-joint, and less in the toes than in the fingers. Shutting of'tjie head is 
less frequent, hut does occur, and is usually vertical, not rotatory. Lite rate 
of oscillation is about five per second. Any emotion exaggerates the inovcnifut. 
The attempt ul a voluntary movement may check the tremor (tin; patient may 
be able to thread a needle), but it returns with increased intensity. The 
tremors cease, as a rule, during sleep, but. persist when the muscles are not 
in use. The- writing of Uie patient is tremulous and zigzag. 

Weakness. —Loss of power is present in all cases, and may occur even be¬ 
fore the tremor, but is not very sinking, as tested by the dynamometer until 
the late stages. The weakness is greatest where the tremor is most developed 
The movements, too, are remarkably slow. There is rarely complete loss of 


rower 

Bigidity may early be expressed in a slowness and stiffness in the volun¬ 
tary movements, which are performed with some effort and d.flieu ty, and all 
the actions of the patient are deliberate. Tins rigidity is m all the muscles, 
and leads ultimately to the characteristic attitude. 

Attitude and Gait. —The head is bent forward the back is bow«1 and 
the arms are held away from the body and are somewhat flexed at the t»w- 
joints. The face is expressionless, and the movements of the 1. . are 
slow. The "eyebrows are elevated, and the whole expression is immobile oi> 
mask-like the so-called Barkinsou^jnask. The voice, as pointed out bv Bu - 

SS Jfct ESS-** "t *- ■‘Sfi 

a sentence; then the words are uttered with rap 1 ty, . h 0 f 

SkSfitf? hL 5L? 
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hand is at rest; in the late stages they can not be extended. Occasional^ 
there*is overextension of the terminal phalanges. The hand is usually turned 
toward the ulnar side and the attitude somewhat resembles that of advanced 
cases of rheumatoid arthritis. In the late stages there are contractures at the 
elbows, knees, and ankles. The movements of the patient are characterized 
by great deliberation. He rises from the chair slowly in the stooping atti¬ 
tude, with thfe head projecting forward. In attempting to*walk the step-; 
are short and hurried, and, as Trousseau remarks, he appears to be running 
after his centre of gravity. This is termed festination or propulsion, in con¬ 
tradistinction to. a peculiar gait observed when the patient is pulled backward, 
when he makes a number of steps and would fall over if not prevented—retro- 
pulsion. 

Tfhe reflexes arc normal in most eases, but in a few they are exaggerated. 

. Of sensory disturbances Charcot has noted abnormal alterations in the 
temperature sense. The patient may complain of subjective sensations of heat,_ 
either general or local—a phenomenon which may be present on one side only 
and associated with an actual increase of the surface temperature, as much 
as 6° F. (Gowers). In other instances, patients complain of cold. Localized 
sweating may be* present. The skin, especially of the forehead, may be thick¬ 
ened. The mental condition rarely shows any change. 

Variations in the Symptoms. —The tremor may be absent, but the rigid¬ 
ity, weakness, and attitude are sufficient to make the diagnosis. The disease 
may be hemiplegic in character, involving only one side or even one limb. 
Usually these arc but stages of the disease. 

Diagnosis.—In t well-developed eases the disease is recognized at a glance. 
The attitude, gait, stiffness, and mask-like expregsi^n arc points of as much 
importance as the oscillations, and usually serve to separate the cases from 
s enile and other forms of tremor. 7 Disseminated sclerosis develops earlier, and 
is characterized by the nystagrftus, and the scanning speech, and does not pre¬ 
sent the attitude so constant in paralysis, agitans. Yet Schultze and Sachs 
have reported cases in which the signs of multiple sclerosis have been asso¬ 
ciated with those of paralysis. The hemiplegic- form- mighif be -confounded 
■ with pr>»( -hemiplegic tremor, but the history, the mode of onset, and the greatly 
increased reflexes would be sufficient to distinguish the two. T he Parkins onian 
face is of great importance in the diagnosis of thejatacure and anomalous 
forms. j*p- 

The disease is incurable. Periods of improvement may occur, but the tend¬ 
ency is for the affection to proceed progressively downward. It is a slow, 
degenerative process and the cases last for years. ’ 

Treatment. —There is no method which can be recommended as satisfac¬ 
tory in any respect. Aisanic, opium, and hyoscyamine may be tried, but the 
friends of the patient should be told frankly that the disease is incurable, 
and that nothing can be done except to attend to the physical comfort* of the 
patient. Regulated and systematized exercises should be carried out •. 

. Other Forms of Tremor. 

» 

(o) Simple Tremor. —This is occasionally found in persons in whom it is 
impossible to assign any cause. It may be transient or persist for an indefi- 
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*nite time. It is often extremely slight, and is aggravated by all causes which 
lower the ^tality. 

(&) Hereditary Tremor. —C. L. Dana has rejmrted remarkable eases of 
hereditary tremor. It occurred in all the members of one family, mid begin¬ 
ni ng in .iftfancy continued without producing any serious changes. 

(c) Senile Tremor. —With advancing age Ireinuloiisiiess dupng muscular 
movements is Atromcly common, but is rarely seen under seventy. It is 
always a fine tremor, which begins in tlie hands and often extends to the’ 
muscles of the neck, causing.slight movement of the head. 

(d) Toxic tremor is seen chiefly as an cITect of tobacco, alcohol, lead, or 

m ercur y: more rarely in arsenical or opium poiSoning. In elderly men who 
smoke much it may be entirely due to the tobacco. One of the commonest 
forms of this is the alcoholic tremor, which occurs only on movement and has 
considerable range. Lead tremor is considered under lead poisoning, of which 
i£ constitutes a very important symptom. * • 

(«) Hysterical tremor, which usually occurs under circumstances which 
make the diagnosis easy, will be considered in the section oif hysteria. 


TTT- ACUTE CBjOREA. 

(Sydenham’s Chorea; St. Vitus’s Dance.) 

Definition.— A disease chiefly alToctmg children, characterized by irregular, 
involuntary contraction ot the muscles, a variable amount of psychical dis¬ 
turbance, and a remarkable liability to acute endocarditis. 

Etiology.—tSnx.—Of 551 cases which I analyzed from.the Philadelphia 
Infirmary for Diseases of the Nervous System. 71 per cent were in females 
and 29 per cent in males. Of 808 Johns Hopkins Hospital cases, 71.2 I** 
cent were females (Thayer and Thomas). 

l_ Age.—T he disease is most common between the ages of live amt tlftecn. 
Of 522 cases, 380 occurred in tin# period; 81.5 per cent in Tlmyer and 
Thomas’ scries. It is rare among the negroes and native races of America. 
Only 25 of the Johns Hopkins Hospital cases were in negroes. 1 lie cases are 
most numerous when the mean relative humidity is excessive and the baro¬ 
metric pressure low (Lewis). . . „ 

i Rheumatism.—A causal relal ship between rheumatism and chorea ha 

been claimed by many •since II,e time of Bright. I he lvngl.sb and rem 
writers maintain the closeness of this connection: on the oilier band, <h rn 

authors, as a rule, rotfanl tins miniirtion >> n ' ) ,n<,,ns 4 .“ - . 

:,54 cases in 15 5 .MTi-o.it I how of rlioiinmtiHii m the famil). 

In 88 cases, 15.8 per cent, there was a history of articular swelling acute or 
subacute. In 33 cases there were pains, some ^ 

various parts, but not assoidated with join mu ie. , .p ; g 

with manifest articular trouble, the percentage is ra ' ... tt history 

mther remarkable that in our Baltimore senes tl.c percentage with a history 

of rheumatism was the same— 2Lb. ; n chorea 

n.d doSVffSTrfor, o, < J “"« rf L In «L in.tanc 

sets ig with or follows immediatel) upon the a , 
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it is impossible to decide whether the joint symptoms 01 * the movements have 1 
, appeared first. It is difficult to differentiate the cases of irregulai^pams with¬ 
out definite joint affection. It is probable that many of them arc rheutnatw, 
and yet I think it would be a mistake to regard as such all cases in children 
in which there are complaints of vague pains in the bones or muscles^-so-called 
growing pains. It should never be forgotten, however, that a. slight nrHrular 
swelli ng may be the sole manifestation of rheumatism in a child—-so slight, 
igdecd, that the disease may be entirely overlooked. 

t, Hkaht-ihkease.— Endocarditis is believed by some writers to be the- caiw: 
of the disease. The particles of fibrin and vegetations from the valves pass as 
emboli to the cerebral vessels. On this* view, which we shall discuss later, 
chorea is the result of an embolic process occurring in the course of a rheu- 
., matie endocarditis. « 


C - Infectious Disea8 ES.-^fScarlct fuver with arthritic manifestations may 
e a direct antecedent. Sturgfes states that a history of previous^vliuoping- 
onugh occurs more frequently in choreic than in other children, but I find 
no evidence of tiffs in the Infirmary records. With the exception o ffrhcu inat 10 
fever, there is no intimate relationship between chorea and the acute diseases 
incident to childhood. It may be noted in contrast to this that the so-called 
canine- chores! is a common sequel of distemper. Chorea has been known In 
develop in the course of aqQpmte pyaemia, and to folloajtgonorrhoea and^puer- 
peral fever. 

' , Anaemia is less often an antecedent than a sequence of chorea, and though 
cases develop in children who are amende and in poor health, this is by im 
meang the rule. Chorea may develop in chlorotic girls at puberty. 

■f Pbeonancy. —A choreic patient may become pregnant; more frequently 
the disease occurs during pregnancy; sometimes it develops post partnm. 
Buist, of Dundee (Trans. Edin. Obs. Soc., 1895), has tabulated carefully flit) 
recorded cases to that date. Of 226 cases, in 6 the chorea preceded the preg¬ 
nancy; in 105 it occcurrcd during the pregnancy; in 31 in recurrent preg¬ 
nancies; 45 cases terminated fatally, and in 16 cases the chorea developed post 
partum. The alleged frequency in-illegitimate primipivnr is not home out by 
his figures. Beginning in the first-three months were 108 cases, in the set owl 
three months. 10 cases, in the last three months 25 cases. The disease is often 


severe, and maniacal symptoms may develop. 

f A ten dency to the disease is found in certain families. In 80 cases there 
was a history of attacks of chorea in other members. In one instance both 
mother and grandmother had been affected. Hjgb'ntmng, excitable, neivuu- 
children are especially liable to the disease .'] Fright is considered a frequent 
cause, but in a large majority of the cases no close connection exists between 
the fright and the onset of the disease. Occasionally the attack sets in at 
once. Mental worry, trouble, a sudden g^jpf, or a scolding may apparently 
be the exciting cause/pThe strain of education, particularly ia-gids durm!) 
' ipo tUinl hemidecade, is a most important, factor in the etiology of the dist'iin 1 
^Bright, intelligent, active-minded girls from ten to fourteen, amluTlous to d ( 
{well at school, often stimulated in their efforts by teachers and parents, font 
a large contingent of the cases of chorea in hospital aud private practiic 
Stuiges has called special attention to this school-made chorea as one seriow 
evil in our modem method of f greed education .// Imitation, which is mca 
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poned as an o.xcit Inj^ can so, is extremely rare, anil does not appear to havo 
influenced the onset in a single ease in I lie Infirmary reeorils. ♦ 

The disease may ii i|ml_lxJoilow an injury or a slight surgical operation. 
J jpfley irgtati,ou was believed to play an iinjKytant role in the disease, particu¬ 
larly the presence of $orms or4geiiital irritation; but 1 have met with no in¬ 
stance in which the disease could be attributed to either of these causes. Loual 
spasm, particularly of the fact—the habit chorea of Mitchell—may be asso¬ 
ciated with irritation in the nostrils and adenoid growths in the vault, of t,ho t 
pharynx, as pointed out by Jacobi. 

/ It has been claimed by Stevens that peuiur defect* lie at the basis of many 
ca«M_fif.chorea, and that with the correction of these the irregular movements 
disappear. The investigations of lie Seliweinitz show that ocular defects do 
not occur in greater proportion in choreic than in other children. A majority 
of the cases in which operation has been followed by relief have boon instances 
oldie, local or general. . , 

Morbid Anatomy and Pathology. —No constant lesions have hi'cn found 
in the nervous system in acute chon'll. Vascular change*,,such as hyaline 
transformation, exudation of leucocytes, minute hiemorrhages, and thrombosis ( 
of the smaller arteries, have been described. 


Embolism of the smaller cerebral vessel* has been found, .and there are ■ 
on record 7 eases of embolism of the initial artery of the retina (II. M. 
Thomas, 1901). Based on the presence of emboli, Kirkes and others have 
supported what is known as the embolic theory of the disease. Endocarditis 
is by far the most frequent lesion in Sydenham's chorea. With no disease, 
not excepting rheumatism, is it so constantly associated., I have collected 
from the literature (to July, 18!)1) the records of 73 autopsies; there were 03 
with endocarditis.* The endocarditis is usually of the simple variety, but 
the ulcerative form lias occasionally lieen described. 

We are still far from a solution of all the problems connected with chorea. 
Unfortunately, the word has been u*cd to cover a series of totally diverse dis¬ 
orders of movement, so that there are still excellent observers who hold that, 
chorea is only a symptom, and is not to lie regarded as an etiological unit. The 
chorea of childhood, the disease which Sydenham described, presents, however, 
characteristics so unmistakable that it must he regarded as a definite, substan¬ 
tive affection. We can not discuss fully, hut only indicate briefly, certain of 
the theories which have been advanced with regard to it. The most generally 
accepted view is that it is a funclioml bruin dmrder affecting the nerve- 
centres controlling the motor apparatus, an instability of the nerve-cel s, 
brought about, one supposes by hypenemia, another by aniem.a a third by 
psychical influences, a fourth by irritation, central or peripheral Of the actual 
nature of this derangement we know nothing, nor, indeed, whether the i ha ig 
are primary and the result of a faulty action of the cortica cells or wh her t e 
impulses are secondarily disturbdfl in their course down the motor path. I he 
predominance of the disease in females, and its onset at a time when the cdu-. 
cation of the brain is rapidly developing, are etiological facts which Sturges 
has urged in favor of the view that chorea is an expression of functional insta¬ 
bility of the nerve-centres. _ __ 


• Osier, Chorea and Choreiform Affections, 
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2» Tim —f'--'-'" -y originally advanced by Kirkes has a solid basissf 

of faot, but it is not comprehensive enough, as all of the cases^an not be 
brought within its limits. Ther e are instances vyithonl. endocar ditis, and 
without, so far as can be ascertained, plugging of cerebral vessels; and 
there are also cases with extensive endocarditis in which the histological 
examination of the brain, so far as embolism is concerned, was negative. 
J a favor of the embolic view is the experimental production in animals of 
chorea by Rosenthal, and later by Money, hy injonting flna pnrtmlaa.J&m 
the carotids . 

, Lately, as indeed might be expected, chorea has been regarded as anio fec- 
foiip dLtp.nft< Nothing definite has yet been determined. In favor of this 
view it has been urged, as it is impossible to refer the chorea to endocarditis or 
the endocarditis in all cases to .thanmutism, that ^nth a 

c ommon cause, som e infectious, agent* which is capftble also, in persons predis¬ 
p osed, of ex citi ng ar ticular disease. Cases have been reported in scarlet fever 
with arthritic manifestations, in puerperal fever, and rheumatism, also after 
gonorrhoea, and sjich facts are suggestive at least of the association of the 
disease with infective processes. Possibly, as has been suggested by some 
writers, the parfilytic conditions associated with chorea may be analogous to 
those which occur in typhoid and certain of the infectious diseases. On the 
other hand, there are conditions extremely diflieult to harmonize with this 
view. The prominent psychical element is certainly one of the most serious 
objections, since there can be no doubt that ordinary chorea may rapidly follow 
a fright or a sudden emotion. 

Symptom.—Three groups of cases may be recognized—the mild, seseiO) 
and mattiabal chorea. 

1 . Mild Chore a .—In this the affection of- the-muscles- is -slight, the speech 
is not seriously, disturbed, and the general health not impaired. Premoni- 
toryjymptoms are shown ini rest lessness and inability, to ait still, a condition 
well characterized by the term “fidgets.” There are^pmgliflu&l.disturbances, 
such as crying spells, or sometimes night-lcrrors. There may b^paina in the 
limbs and headache. J.Digestive disturbances ahd^anaemia may bepresent. A 
} change in the temperament is frequently noticed, and a rlnriln, quiet.child 
may become cross and irritable. After th®e-symptoms have-persisted- for a 
w eek or more the characteristic ipvnluntary h °g in . and are often 

first noticed” at” the table, when the child spills a tumbler of water or upsets a 
"plate. There may be only awkwardness or sligh^incoordination of voluntary 
movements, or‘instant, irregular clonic spasms. The" 4 eiky, irragular_char- 
actei Lof the m ovements, differentiates them from almost every, other disorder 
of motion. In the mild cases only one hand, or the hand and face, are affected, 
and it may not spread to the other side. 

In the second grade, the severe form, the* moyfiments become general and 
v l!ne patient may be. unable to get about or to feed or undress herself, owing 
,to The” constant, irregular, clonic contractions of the various muscle groqp*- 
\The speech is also affected, and for days the child may not be able to talk. 
Often with the onset of the severer symptoms TJherq is loss of power on one 
side or in the limb most affected. 

_ The third and most extreme form, the so-called mjminral nhsrcn. or 

( chorea tnsantsns. js truly a terrible disease, and may develop out of the ordi- 
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fiiaiy form. These cases are more common in mlnlt women ami may develop 
dnring ..aoe»aapey. 

I Chorea begins, as a rule, in the.hands and anna. then involves the faoo,£nd 
subsequently the legs. Tlie movements mav,bc amlin«‘il to one side—hemi-' 
r- hprea. Jhe attack begins oflenest on the right side, though occasionally it is, 
general from the outset. One arm and the opposite leg may be involved. In 
nearly 2 pne-fourth of the eases speech is affected; this may amount only to an' 
embarrassment or hesitancy, hut in other instances it becomes an incoherent, 
jumble. In.very severe eases the child will make no attempt to speak. The 
mnbilitx .ifl in articulation rather than in jihonation.Jl’uroxysiiis of panting 
and of hard expiration may occur, or odd sounds*may he produced. As a rule. 
t^he'ftTpycinents cease during sleep. 

! - A prominent symptom is muscular weakness, usually no more than a eon- ^ 
^dition of paresis. The loss'of power is slight, hut the weakness may he shown 
by an enfeebled grip or hv a dragging of the lgg or limping. t In his original 
account Sydenham refers to the “unsteady movements of one of the logs, 
which the patient drags.” There may he extreme paresis with hut few move¬ 
ments_the paralytic chorea of Todd. Occasionally a local paralysis or weak¬ 

ness remains after the attack. 

It is doubtful whether choreic spasms intend to the muscles of organic* 
life. The rapid action and disturbed rhythm of the heart present nothing 
peculiar to the disease, and there is no support for the view that irregular con¬ 
tractions occur in the papillary muscles. 

Heaiit Symptoms.— Neurotic. —As so many of life subject* ot chorea are 
nervous girls, it is not surprising that a common symptom is a rapidly acting 
hefcrt. Irregularity is not so special a feature in chorea as rapidity. he 
patients seldom complain of pain about the heart. • 

Hamic Murmurs. —With anaania and debility, not uncommon associates 
of chorea in the third or fourth week, we find a corresponding cardiac eondi- 
• tion. The impulse is diffuse, perils wavy in thin children H.c care ids 
throb vi ci blr and in the recumbent posture there may lie pulsation in tin cer¬ 
vical veins.On auscultation a systolic, murmur is heard at the base, perhaps, 

too, at the apex, soft and blowing in quality. villvl ,litis rarely 

Endncarditis.—^ in rheumatism, so in chorea, acute valvulitis rarely 
f^ri^TrilwthaTIt is usualiy'assoclded'with murmurs at one or 

practitioner the HW.it* •*— n,n, to 
ma ^ e: ,. i •t,i r( , n „ Hvstolic niurmur of soft quality is ox- 

m In thin, nervous chdd n oI the scau d JBlu .d, particu- 

tremelv common atihfi-base, w™ twmuw , f „„ 
larly at the second .left costal cartilage nnc s ? y an ,i heard 

murmur of £ amwnic, enfeebled. 

alao^alQPK the left sternal marg .^ pn( )ocnTditis or Insufficiency, 

states, and does not necessarily . ( , quality, and 

(31 i murmur .1 *“ ,|„ 

transmitted to a* or rale" ’i f ' it i, , ip „ „f enlarsonicnt of the Inert, 
mitral valve, and is usually assoe« evidence of eye and 

When in doubt it * much safer to trust 
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than to that of the ear. If the apex, beat is. in thc-normal . position, 
and the area of dulness not increased vertically or to the right of^he sternum, . 
there is probably no-serious- valvular disease. • 

'(5) The cndocarditia_nf_chorea is almost invariably of the single or 
warty form, and in itself is rlangnmus: but it is apt to lead to those 
sclerotic changes in the valve which produce incompetcncy. Of 140 patients 
examined more than two years after the attack, I found the<heart normal in 
61; in 17 there was functional disturbance, and 72 presented signs of organic 
* heart-disease. 

(6) Pericarditis is an occasional complication of chorea,.usually in cases 
with we ll-marked rheumatism. 

In an analysis of the cases at the Johns Hopkins Hospital, Thayer found 
evidence of involvement of the heart in 26 per cent of the out-patients and 
r in more than 60 per cent of the cases in the war<§. Cardiac involvement was 
more common in the cases witji a history of rheumatism, and was much more 
frequent in the relapses. 

Sensory Disturbances. —Pain in the affected limbs is not common. 
Occasionally there is soreness on pressure. There are cases, usually of henii- 
chorea, in which pain in the limbs is a marked symptom. Weir Mitchell has 
spoken of these as painful choreas. Tender points along the lines of emergence 
of the spinal nerves or along the course of the nerves of the limbs arc rare. 

Psychical disturbances are common, though in a majority of the cases 
slight in degree. < Irritability of temper, marked jyilfillness, an^cmotional 
outbreaks may indicate a complete change in the character of the child. Then? 
i^deficiency in the powers of concentration, the memory is enfeebled, and the 
aptitude Yor study is lost. Rarely there is progressive impairment of the 
intellect with termination in actual dementia. - Acute melancholia has been 
described (Edes)£ Hallucinations of sight and hearing may occur. Patients 
may behave Ban odd and strange manner and do all sorts of meaningless acts. 
By far the most serious manifestation qf this character is the maniacal de¬ 
lirium, occasionally associated with the very severe cases —chorea insaniens. 
Usually the motor disturbance in these cases is aggravated, but it has been 
overlooked and patients have been sent to an asylum. 

The psychical element in chorea is apt to bo neglected by the practitioner. 
It is always a good plan to tell the paicnis that it is not the muscles alone 
of the child which are affected, but that the general irritability and change 
of disposition, so often found, really form part of the disease. 

The condition of the reflexes in chorea is usually normal. Tmph ic 
legions rarely occu r in chorea unless, as some writers have done, we regard 
the joint troubles as nrthr , p°* hia ° »eenrring in .the course of a cerebro-spinal 
disease. 

Fever, usually, slight, was present in all but one of 110 cases treated in 
my wards (Thayer). H. A. Ilare states that in monochorea the tempera¬ 
ture on the affected side may be elevated; but this is not an invariable yule. 
Endocarditis may occur with little if any rise in temperature; but, on the 
other hand, with an acute arthritis, severe endocarditis or pericarditis, and m 
the cases of maniacal chorea, the fetor may range from (02° to 104°. 

Cutaneous Affections. —yhe-piginontstion, which is not uncommon, lS 
due to jjin nmnie Herpes zoster occasionally occurs^ Certain skin eruptions, 



GENERAL AND FUNCTIONAL DISEASES. 


1051 


r nnml l y r imnmatin. j„ character, arc not nncnmmnn. Krytlumm 

.^flnanm h* be en. .dcscrih od-and i lime men several cases with n purfluric 
urticaria. There may, indeed, be the more aggravated condition of rheumatic 
purpura, known as Sehdnlein’s pelium rliciniuitica. Subcutaneous fibrous 
nodules, which have been noted by Knglish observers in many cases of chorea, 
associated with rheumatism, are extremely rare in the United States. 

Duration and Termination. —From eight to ten weeks is (lie average dura-* 
tion of an attack of moderate severity. Chronic chorea rarely follows the 
minor disease which we have been considering. The cases describ'd under 
this designation in children arc usually instances of cerebral sclerosis or Fried¬ 
reich’s ataxia; but occasionally an attack which has come on in the ordinary 
way persists for months or years, and recovery ultimately takes place. A 
slight grade of chorea, particularly noticeable under excitement, may jiorsist 
for months in nervous children. 

The, tendency of chorea to recur has been noticed by alj writers since 
Sydenham first made the observation. Of 110 cases analyzed for this purpose, 
240 had one attack, 110 had two attacks, ,‘1.5 three attacks,.1,0 four attacks. 
12 five attacks, and 3 six attacks. The recurrence is apt to lie vernal. 

Bscoyery is the rule in children. The statistics of onl-palienl depart¬ 
ments are not favorable for determining the* mortality. A reliable estimate 
is that of the Collective Investigation Committee of (he British Medical Asso¬ 
ciation, in which 9 deaths were reported among 43!) cases, about 2 jier cent. 

The paralysis rarely persists. Mental dnlness may lie present for a lime, 
but usually passes away; permanent impairment of the mind is an exceptional 


^Diagnosis_There are few diseases which present more charactcristic’feat- 

uros, and in a majority of instance* the nature of the trouble is recognizednt 
a glance - but there are several affections in children which mayrfimulate and 


be mistaken for it. . 

(a) Multiple and diffuse cmbraUsclcrosui. 1 tie 
for ordinary chorea, and have been described in 


cases nrc'often mistaken 
the literature as chorea 


There are doubtless chronic changes in the cortex. As a rule, the move- 
ments are readily distinguishable from those of true chorea, but t ie simulation 
rLmethnes very close ; the onset in infancy, the impaired intelligence, 
IcreS rXcs and in instances rigidity, and the chrome course of the 

disease separate them sharply'J™ ^Xlmntcteriied disease were for- 
merl^ckss^^M chorea ^ Tbe slow, irregular, incoordinate movements the 
scoliosis the^scanning speech, the early talipes, the 
i.y of the 

( c Hn rare cases t ie p y j or paraplegia of spinal origin; but 

when both legs are alt ^ ye ?J g arc vory Might. 

thrs can be the case only when closely, and unless there 

(d) Hystena may mmuha 0 J We to make a diagnosis. Most 

‘Ivinta in Ch °” ” 
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mask the true nature of the disease and patients have even been sent to ti/ 
asylflm. 

t Treatment.—^Abnormally bright, active-minded children belonging to fam¬ 
ilies with pronounced neurotic faint should be carefully watched from, tbfi ages 
of eight .to fifteen and not allowed to overtax their mental powers. So fre¬ 
quently in children of this class does the attack of chorea date from the worry 
•and stress incident to school examinations that the competition for prizes or 
places should be emphatically forbidden. 

J?he treatment of the attack consists largely in attention to hv g ie q ic niftis- 
ures, with which alone, in time, a majority of the cases recover. Parents 
should be told to scan gently the faults and waywardness of choreic children. 

, The psychical jtement, strongly developed in so many cases, is best treated 
' by quiet and siSRsion.;, The child should be confined to bed in the recumbent 
posture, and mental as well as bodily quiet enjoined. In private practice this 
is often impossible, but with well-to-do patients the disease is always serious 
enough to demand the assistance of a skilled nurse. Toys and dolls should 
not be allowed at*.first, for the child should be kept amused without excitement. 
The rest allays the hyper-excitability and reduces to a minimum the possibility 
of damage to {he valve segments should endocarditis exist. Time and again 
have I seen very severe cases which had resisted treatment for weeks outside 
a hospital become quiet and the movements subside after two or three days of 
absolute rest in bed. 

The child should be kept apart from other children and, if possible, from 
other members of the family, and should see only those persons directly con¬ 
cerned with the qursing of the case. In the latter period of the disease daily 
rubblhga may be resorted to with great benefit. 

• The medical treatment of the disease is unsatisfactory; with the exception 
of arsenic, no remedy seems to have any influence in controlling the progress 
of the affection. Without any specific action, it certainly does good in many 
cases, probably by improving the genera?, nutrition. It is conveniently given 
in the form of Fowler’s solution, and the good effects are rarely seen until 
maximum doses are taken. It may be given as Martin originally advised 
(1813); he began “ with five drops and increased one drop every day, until 
it might begin to disagree with the stomach or bowels.” When the dose of 
15 minims is reached, it may bo continued for a week, and then again in¬ 
creased, if necessary, every day or two, until physiological effects are manifest. 
On the occurrence of these the drug should be stopped for three or four days. 
The practice of resuming the administration with smaller doses is rarely neces¬ 
sary, as tolerance is usually established and we can begin with the dose ■which 
the child was taking when the symptoms of saturation occurred. I have fre¬ 
quently given as much as 25 minims three times a day. Usually the signs of 
saturation are trivial but plain, but in very rare instances more serious symp¬ 
toms develop. A fatal arsenical neuritis followed in the case of a child, aged 
. eight, who took seven drops of Fowler’s solution three times a day for ten 
days, then stopped for a week, and then took seven drops three times a day for 
fourteen days (Cary Gamble, Jr.). 

OfjMther medicines, strychnine, the ziijc ..compounds, nitrate of silver, 
bromjde-of potassium, belladonna, chloral, and especially cinueifuga, have 
been recommended, and may be tried in obstinate cases. 
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For its tonic effect electricity is sometimes useful; luit it is not necessary 
& a routing treatment. Tire question of gymnastics is an important “one. 
Early in the disease, when the movements are active, they are not advisable; 
but during convalescence carefully graduated exercises are undoubtedly liene- 
ficial. It is not well, however, to send a choreic child to a school gymnasium, 
as the stimulus of the other children and the excitement of the romping, 
violent play are very prejudicial. 

Other points in treatment may be mentioned. It is important to regulate 
the bowels and to attend carefully to the digestive functions. For the muemia 
so often present preparations of iron are indicated. 

In the severe cases with incessant movements, sleeplessness, dry tongue, 
ind delirium, the important indication is to procure rest, fqr which purpose 
chloral may be freely given, and, if necessary, morphia. Chloroform inhala¬ 
tions'may be necessary to control the intensity of tin’ paroxysms, but the lugh 
rate of mortality in this class of cases illustrate* how often our.licst endeavors 
are fruitless. The-wet pack is sometimes very soothing and should be tried. 
As these patients are apt to sink rapidly into a low typhoid*state with heart 
weakness, a supporting treatment is required from the outset.. 

Cases are found now and then which drag on from month to month 
without getting either better or worse and’resist all modes uf treatment. 
Change of air and scene is sometimes follow'd, by rapid improvement, and 
in these cases the treatment by rest and seclusion should always Ik 1 given a 


full trial. . , 

In all cases care should be taken io examine the nostrils, and glaring ocular 
defects should be properly corrected either by glasses or, .if nccefsarji, by 

^ After the child has recovered from the attack, (he parents should bo warndd 
that return of the disease is by no means infrequent, and is particularly liable 
to follow overwork at school or debilitating mlliicnccs of any kind. I hose 
relapses are apt to occur in the spring. Sydenham advised purging in order 
to prevent the vernal recurrence of the disease. 


IV. OTHER AFFECTIONS DESCRIBED AS CHOREA, 

(a) Chorea Major; Pandemic Chorea.-Tl.e com.non name. SI. Vitus’s 
dance applied to chorea has come to us from the middle ages, when under 
tlifiiinfluence of religious fervor there, were ppi.lcmics characlemed by great 
1 —r— tihL For Uk* P^tiof of IIh'mj symptom**, 

mmitement, gedicuTatmn a ddauaug 1(|l „ nWl |(rovin , (> , |m H«u- 

Jita exwive p#^'^'^-^ Epulemics of tins sort occurred 
during the ^nineteenth century, and descriptions ofthem among theearly 

settlers inWy have in ZZ 

fortunate that Sydenham applied tl hysterical mani- 

totally distinct from this chorea major, which is in reality an hysti.ncal 

festation under the influence of rehgious cxei em< ^ French). 

<*> 'I -r si.it 

Two groups of eases may » , lwe(1 H)asmo dio movements, and 

» si’.. & a*.» «ph- - 
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psychical symptoms, a condition to which French writers have given the nam/ 
tic convulsif. * 

. (1) Habit Spasm. —This is found chiefly.in. childhood, most frequently 
in girls from seven to fourteen years of age (Mitchell). Iii its simplest form 
there is a Budden, quick contraction of certain of the facial muscles, such as i 
rapid winking or drawing of the mouth to one side, or the neck muscles are 
“involved and there are unilateral movements of the head. The head is given 
a sudden, quick shake, and at the same time the eyes wink. A not infrequent 
form is the shrugging of one shoulder. The grimace or movement is repeated 
at irregular intervals, and is much aggravated by emotion. A short inspira¬ 
tory sniff is not an uncommon symptom. The cases arc found most frequently 
in children who are “ out of sorts,” or who have been growing rapidly, or wlm 
have inherited a tendency to neurotic disorders., Allied to or associated with 
this are some of the curious tricks of children. A boy at my clinic was in the 
habit every few moments of putting the middle linger into the mouth, biting 
it, and at the same time pressing his nose with the forefinger. Hartley Cole¬ 
ridge is said to ■have had a somewhat similar trick, only lie bit his arm. lu 
all those cases,the habits of the child should be examined carefully, the nose 
and vault of the pharynx thoroughly inspected, and the eyes accurately tested. 
As a rule the condition is transient, and after persisting for a few months 
or longer gradually disappears. Occasionally a local spasm persists—twitching 
of the eyelids, or the facial grimace. 

(2) Impulsive Tic (Giu.es de la Tourette’s Disease). —This remark¬ 
able alfection, often mistaken for chorea, more frequently for habit spasm, is 
really a .psychosis allied to hysteria, though in certain of its aspects it has 
the features of monomania. The disease begins, as a rule, in young children, 
occurring as early as the sixth year, though it may develop after puberty 
There is usually a markecUy neurotic family history. The special features of 
thfycomplaint arc: 

(a) Involuntary jqpyjilqr. usually affecting the facial or 

brachial muscles, but in aggravated eases all the imtscles of the body may 
be involved and the movements may be extremely irregular and violent. 

(ft) Explosive utterances, which may rese mble a bark or an inarticulate 
cry. A word heard may be mimicked at once and repeated over and over 
again, usually with the involuntary movements. To this .the tern echohilia 
has been applied. A much more distressing disturbance in these cases is 
coprolalia, or the use of bad language. A child of eight or ten may shock ib 
mother and friends by constantly using the word 'farimrlrn making lb 1 
involuntary movements, or by uttering all sorts of obscene words. QccaaiulV 
al ly acti ons are mi miclf^ — echokinesis. 

(.c) Associated with some of these cases are nnrin gp mpytat dist iKhiuw 1 : 
the patient becomes the subject of a form of obsession or a fixed idea. I" 
other cases the fixed idea takes the form of the impulse to touch objects, or it 
is,a fijmd idea.about words—onomatomania—or the patient may feel compel lid 
to count a number of times Wore doing certain actions—arithmomania. 

The disease is well marked and readily distinguished from ordinary choice. 
The movements have a larger range and arc explosive in ■character. Toured* 1 
regards the coprolalia as the most distinctive feature of the disease, d'lic 
prognosis is doubtful. I have, however, known recovery to follow. 
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(<•') Saltatory Spasm (La tali; My runhi I; ./i//Mp< , r'.).--l>amlierger lias de¬ 
scribed a disease in which vv lion tin- patu'iit al lorn plod to aland lhcre»\verc 
strong contractions in the leg muscles, which caused a jumping or spring¬ 
ing motion. This occurs only when the pqjienl atlcmpls to stand. The 
a (fiction has occurred m both men and women, more frequently in the 
former, and the subjects have usually shown marked neurotic tendencies. 

Tn many cases the condition has been transitory; in others it •has [icrsisteA 
for years. Remarkable affections similar to this in certain points occur 
as a sort of epidemic neurosis. One of the most striking of these occurs 
among the “jumping Frenchmen'’ of Maine and Canada. As described 
by Beard and Thornton, the subjects are liable on any sudden emotion 
to jump violently and utter a loud cry or sound, and will obey any com¬ 
mand or imitate any action without regard to its nature. The condition of 
eeholalia is present in a marked degree. The “ jumping" prevails in certain *' 
families. , 

A very similar disease prevails in parts of Russia and in .lava and Borneo, 
where it is known by the names of myriiicliil and latali, thy chief feature of 
which is mimicry by the patient of everything lie sees or hears. 

(d) Chronic Chorea (I [imting ton's C It ami ).—An affection characterized 
by irregular movements, disturbance of speech, and gradual (lenientin It 
is frequently hereditary. Irving \V. I .yon described it in 1 Sti;j as rltrouir 
hereditary rliureu and traced the disease through live generations. Hunting- 
ton, of Pomeroy, Ohio, at the time a practitioner on Long Island, gave, in 
1872, in three brief paragraphs the salient points in connection with the 
disease—namely, the hereditary nature, (lie association witli psychical troubles, 
and the late onset—between the thirtieth and fortieth years. 1 he disease 
seems common in the Vnited Stales, and many eases have licen reported .by 
(Harcnce King, Smkler, and others. 1 have seen it in two Maryland fain- ^ 
ihes within a few years. Under the term chrome chorea may lie grouped the ' 
’ hereditary form and the eases whiyli come on without family disposition, 
either at'middle life-or, more commonly, in the aged—senile chorea. It is 
doubtful whether the eases in children with chronic, choreiform movements, 
often with mental weakness and spastic condition of the legs, should go into 


Tire hereditary character of the disease is very striking; it lias been traced 
through four or five generations. Huntington's hither am grand athm- also 
physicians, had treated the disease in the family which he described, ( shorn, 
of East Hampton, I, I.. writes (dan. 5>Hth ISt.S, that the disease stdl con¬ 
tinues to recur in certain families described by Huntington, as it has one 
so it is said, for fully two centuries. An identical affection *,■,, 1 , 
any hereditary disposition. The age of onset is late, rarely before the thirtieth 

W The symptmus Tverv characteristic. The irregular movements are usu¬ 
ally fimtS^the hands, and the patient has slight difficulty m performing. 

«£ Z&Z*. «r in ..-»*• ...oil "(TZt 

sharp, brusque motion of S\d nl am s ip lrregu lar, swaying, 

involuntary grimaces. In a wrll-d'tlope K ^ lt 

and somewhat like that of a drunken man. ihe speech 
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the wllnlilaH lire Imdly pronounced and. ill(] istiflet, but flot.dftfin.itri)! staccato. ‘ 
The mental impairment leads finally to dementia. 

Very few autopsies have been made. ftTn cWnotorkHc Winns hava been 
found. Atrophy, of the conxaljllions, chroninramingo-encephalitisy and vas¬ 
cular changes have usually-been present, the conditions which one .would ex¬ 
pect to find in chronic dementia. The study of two cases by Faeklan (Arch, 
f. Psychiatric, 30) confirms the view expressed in former editions that the 
disease is a chronic meningo-encephalitis with atrophy of the convolutions. 

‘ The cord and peripheral nerves he found perfectly healthy. The affection is 
evidently a neuro-degenerative disorder, and has no connection with the sim¬ 
ple chorea of childhood. * 

(e) Rhythmic or Hysterical Chorea. —This is readily recognized by the 
rhythmical character of the movements. It maj affect the muscles of the 
* abdomen, producing the salaam convulsion, or involve the stemo-inastoid, 
producing a rhythmical movement of the head, or the psoas, or any group of 
muscles. In its’ orderly rhythm it resembles the canine chorea. 

, I 

V. INFANTILE CONVULSIONS (Eclampsia). 

Convulsive seizures similar to those of epilepsy are not infrequent in chil¬ 
dren and in adults. The fit may indeed be identical with epilepsy, from which 
the condition differs in that when the cause is removed there is no tendency 
for the fits to recur. Occasionally, however, the convulsions in children con¬ 
tinue and develop into true epilepsy. 

Etiology. —A convulsion in a child may be due to many causes, all of which 
lead to ad unstable condition of the nerve-centres, permitting sudden, ex¬ 
cessive, and temporary nervous discharges. The following are the most impor¬ 
tant of them: 

Debility, resulting usually from gastro-intestinal disturbance. Con¬ 
vulsions frequently supervene toward th% close of an attack of entero-colitis 
and recur, sometimes proving fatal. Morris J. Lewis has shown that the 
death-rate in children from eclampsia rises steadily with that of gastro-intes- 
tinal disorders. 

(2) Peripheral irritation. Dentition alone is rarely a cause of convul¬ 
sions, but is often one of several factors in a feeble, unhealthy infant. The 
greatest mortality from convulsions is during the first six months, before the 
teeth have really cut through the gums. Other irritative causes are the over¬ 
loading of the stomach with indigestible food. It has been suggested that 
some of these cases are toxic, owing to the absorption of poisonous ptomaines. 
Worms, to which convulsions are so frequently attributed, probably have little 
influence. Among other sources possible are phimosis and otitis. 

(3) Rickets. The observation of Sir William Jenner upon the associa¬ 
tion of rickets and convulsions has been amply confirmed. The spasms may 
Jbe laryngeal, the so-called child-crowing, which, though convulsive in nature, 
can scarcely be reckoned under eclampsia. The influence of this condition is 
more apparent in Europe than in the United^tates, although rickets is a com¬ 
mon disease, particularly tpong the colorea people. Spasms, local or gen¬ 
eral, in rickets are probably associated with the condition of debility and mal¬ 
nutrition and with cranio-tabes. 
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(4) Fever. In young children the onset of the infer!ions disuses is fre¬ 
quently with convulsions, which often take the place of a chill in the‘adult. 
It is*not known upon what they depend. Scarlet fever, measles, mid pneu¬ 
monia are most often preceded by convulsions* 

* (5) Congestion of the brain. That extreme engorgement of the blood¬ 
vessels may produce convulsions is shown by their occasional,occurrence in 
severe whooping-cough, but their rarity in ibis disease really indicates how 
Small a part mechanical congestion plays in the production of Ills. • 

(C) Severe convulsions usher in or accompany many of tiro serious dis¬ 
eases of the nervous system in children. In more Ilian .Ml per cent of the eases 
of infantile hemiplegia the affect ion follows severe convulsions. They less 
frequently precede a spinal paralysis. They occur with meningitis, tuliercu- 
lous or simple, and with tumors and other lesions of the brain. , 

And, lastly, convulsions may occur immediately after birth and persist 
for weeks or months. In such instances theft' has probably*boon meningeal 
hemorrhage or serious injury to the cortex. 

The most important question is the relation of conviflsions in children 
to true epilepsy. In (lowers’ figures of 1.4.10 cases of epilepsy, the attacks 
began in 180 during the first three years of life. Of Kill cases of epilepsy 
in children which T have analyzed, in 187 tlfe tits began within'thc first three 
years. Of the total list the greatest number, 71. was in the first year. In 
nearly all these instances there was no interruption in the rimvulsions. That, 
convulsions in early infancy arc necessarily followed,by epilepsy in after life 


is certainly a mistake. , 

Symptoms.— -The attack may come on suddenly without any warning more 
commonly it is preceded by a stage of restlessness, accompanied by twitching 
and perhaps grinding of the teeth. It is rarely so complete in its stages ns 
true epilepsy. The spasm begins usually in the hands, most commonly in the 
right hand. The eyes are fixed and staring or are rolled up. The body I in¬ 
comes stiff and breathing is suspended for a moment or two by tonic spasm 
of the respiratory muscles, in consequence of which the face becomes congested. 
Clonic convulsions follow, the eyes arc rolled about, the hands and arms twitch, 
or are flexed and extended iu rhythmical movements, the face is contorted, 
and the head is retracted. The attack gradually subsides and the child sleeps 
or passes into a state of stupor. Following indigestion the attack may lie 
single, but in rickets and intestinal disorders it is apt to be repeated. Some¬ 
times the attacks follow each other with great rapidity, so that the ch' d ncvcr 
rouses but dies in a deep coma. If the convulsion has beenJ.m>t«l cMy o 
one side there may be slight paresis after recovery, or m ' 

the convulsions usher in infantile hemiplegia when the child ~ o.^sjdc 
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When the attack is associated with debility and with rickets the diaguuoi»' 
easily‘made. The carpopedal spasms and pseudo-paralytic rigidity which are 
often associated with rickets, laryngismus stridulus, and the hydrocept&loid 
state are usually confined to the hands and arms and are intermittent and usu¬ 
ally tonic. The convulsions associated with tumor or those whifih follchv 
infantile hemiplegia are usually at first Jacksonian in character. After the 
second year convulsive seizures which come on irregularly without apparent 
cause and recur while the child is apparently in good health, are likely to 
prove truo epilepsy. 

Prognosis.—Convulsions play an important part in infantile mortality. 
In Morris J. Lewis’s table of*deaths in children under ten, 8.5 per cent were 
ascribed to convulsions. West states that 22.35 per cent of deaths under one 
.year arc caused by convulsions, but this is too high an estimate for America. 
In chronic diarrhoea convulsions are usually of ill omen. Those ushering in 
fevers are rarely# serious, and tltfe same may be said of the fits associated with 
indigestion and peripheral irritation. 

Treatment. —-livery source of irritation should be removed. If associated 
with indigestible,food, a prompt emetic should be given, followed by an enema. 
The teeth should be examined, and if the gum is swollen, hot, and tense, it 
may be lanced', but never if it looks normal. When seen at first, if the parox¬ 
ysm is severe, no time should bo lost by giving a hot bath, but chloroform 
should be given at once, and repeated if necessary. A child is so readily put 
under chloroform and with such a small quantity that this procedure is quite 
harmless and saves much valuable time. The practice is almost universal of 
putting the child into a warm bath, and if there is fever the head may be 
douched with cold water. The temperature of the bath should not be above 
95° r or 96°. The very hot bath is not suitable, particularly if the fits are due 
to indigestion. After the attack an ice-cap may be placed upon the head. If 
there is much irritability, particularly in rickets and in severe diarrhoea, small 
doses of opium will be found efficacious. When the convulsions recur after the 
child comes from under the influence of chloroform it is best to place it rapidly 
under the influence of opium, which may be given as morphia hypodermically, 
in doses of from one-twenty-fifth to one-thirtieth of a grain for a child of one 
year. Other remedies recommended are chloral by enema, in 5-grain doses, and 
nitrite of amyl. After the attack has passed the bromides are useful, of which 
5 to 8 grains may be given in a day to a child a year old. Recurring convul¬ 
sions, particularly if they come on without special cause, "should receive the 
most thorough and careful treatment with bromides. When associated with- 
rickets the treatment should be directed to improving the general condition. 

VI. EPILEPSY. ^ 

Definition.—An affection of the nervous system characterized by attacks 
bf unconsciousness, with ojjwithout convulsions. * 

The transient loss of "tSdnsciousness without convulsive seizures is known 
as oeffi ma l: the loss of consciousness with general convulsive seizuieaia known 
88 yrarkijmal. Localized convulsions, occurring usually without loss of con¬ 
sciousness, are known a s epilept iform, or more frequently as Jacksonian or 
cortical epilepsy. • 
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*1 Etiology. Age. In a large proportion of all eases, the disease begins be¬ 
fore, pnbertf. Of the 1,450 cases observed In Cowers, m 122 the disease began 
befora the tenth year, and three-fourths of the eases began before the tweu- 
tjlfith-ycar. Of 460 eases of epilepsy in children which 1 have analyzed the 
age of onset in 427 was as follows: First year, 7t; second year, 62; third 
year, 51; fourth year, 24; fifth year, 17; sixth year, 18; seventh year, 19; 
eighth year, 23; ninth year, 17; tenth year, 27; eleventh year, 111 twelfth year? 
18; thirteenth year, 15; fourteenth year, 21; fifteenth' year. 31. Aruinged, 
in hcmidecadcs the figures arc as follows: From the first to the fifth year, 229 ;' 
from the fifth to the tenth year, 104; from the tenth to the fifteenth year, 95. 
These figures illustrate in a striking manner the>oarly onset of the disease in 
aiaiga-proportion of the eases. It is well always to be suspicious of epilepsy 
developing in the adult, for in a majority of such eases the convulsions are due 
to a local lesion. 


1 Sex.—H o special influence appears to be discoverable in this relation, cer¬ 
tainly not in children. Qf 433 cases in my tables, 232 were males and 203 
were females, showing a slight predominance of the male se*._ .Mint.puberty 
unquestionably, if a large number of cases are taken, the males are in excess. 
The figures of Sieveking and Reynolds would lend to show flint the disease 


is rather more prevalent in females than in suiles. , 

Heredity. —Much stress lias been laid upon this by many authors ns an 
"important predisposing cause, and the statistics collected give from 9 to over 
40 per cent. Gowers gives 35 per cent for his cases, which have special value 
apart from other statistics embracing large numbers of epileptics m Hint they 
were collected by him in his own practice. In our figures iUp|K-ufs to play a 
minny rnp. In the Infirmary list there were only 31 eases in which theft; was 
a history of marked neurotic taint, and only 3 in which the mother liciwlf 
had been epileptic. In the Elwyn cases, as might, he expected, the pcrcenlage 
is larger. Of the 126 there was in 32 a family history of nervous derangement, 
of some sort, either paralysis, epilepsy, marked hysteria, or insanity. II is 
interesting to note that in this group, in which the question of heredity is 
carefully looked inlo, there were only two in which the mol her laid ha- 
epilepsy, and not one in which the father had been affected. mien . I 
was not a little surprised to find in the l.,t of my cu-es that hcicdiUi.y 
influences played so small a part. 1 have hoard this opinion e.xp.v,-cd by 
certain French physicians, notably Marie, who also ... writing ..pm. < >«' 
question takes strong grounds against heredity as an important fadm m 


^WhUe then it may be said that direct inheritance U comparatively un¬ 
common, yet the children of neurotic families in which neuralgia, m.,amty ; 

and hysteria urevail are more liable to fall victims to the disease. 

sc; Stfiia 4 •'V t "i sa • 

257 cases could be traced directly t<> a «> 1(1 " , H (j MII . (s:i eases 

there were associated conditions, such as syp n '» ‘ .j ’ |,’i K „ res 

in which the alcoholism was probably the icm, Xjitiw found 83 

equally strong are given by 0 f the 126 Elwyn cases, in 

with a marked history of parental intemperance, ui u* 

» 
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which the family hiBtory on this point was carefully investigated, a definite? 
statement was found in only 4 of the cases. 

Y Swhili s .—This in the parents is probably less a predisposing than an' 
’ actuaHcause of epilepsy, which, is the direct outcome of local cerebral mani¬ 
festations. There is no reason for recognizing a special form of syphilitic 
epilepsy. On the other hand, convulsive seizures due to acquired syphilitic 
disease of the’brain are very common. 

: Pfitsoag,— Alcohol. —Severe epileptic convulsions may occur in steady 

drinkers. 

•l Of-exciting causestjfright is believed to be important, but is less so, I 

'think, than is usually stated t Trauma is present in a certain number of in¬ 
stances. An important group depends upon aJocal disease of the brain exist¬ 
ing from childhood, as seen in the post-hemiplegic epilepsy. Occasionally cases 
' follow thetinfectious fevers, j Masturbation has wjen stated to be a special 
cause, but its influence is probably overrated. A large group of convulsive 
seizures allied to epilepsy are due to some<jtqxic agent, as in le&d. poisoning 
and injjrsemia.. . 

» Reflex CAUSES.-gePentition andfcworms,rthe.irritation of a cicatrix, some 
' lQgal affection, such as. adherent prepuce, oi$i foreign body in the eai_or_ihe 
nose, are given as causes. In many of these cases the fits cease after the re¬ 
moval of the cause, so that there can be no question of the association between 
the two. In others the attacks persist. Genuine cases of reflex epilepsy are, 
I believe, race. A remarkable instance of it occurred at the Philadelphia 
Infirmary for Diseases of the Nervous System in the case ofea man with a 
testis in the ingqinal canal, pressure upon which would cause a typical fit. 
EemoVal of the organ was followed by cure. 

< Cardiovascular epilepsy is usually^a manifestation of advanced arterio¬ 
sclerosis, and is associated with slow.pulse (see Stokes-Adams .Disease). 
There may be palpitation and uneasy sensations about the heart prior to the 
attack. f.The passage of a. gall-stone or* the iremoval of pleuritic, fluid may 
induce a fit.»,j Indigestion and gastric troubles are extremely common in epi¬ 
lepsy, and in many instances the eating of indigestible articles seems to pre¬ 
cipitate an attack. And lastly, epileptic seizures may occur in old people 
without obvious cause. 

Symptom*. —(1) Geajju Mal.-/-P receding the fits there is. usually a local¬ 
ized sensation, known as an aura, in some part of the body. This, may be 
somatic, in which the feeling comes from some particular region in the periph¬ 
ery, as from the finger or hand, pr is a sensation felt in the stomach or about 
the heart The peripheral sensations preceding the fit are of great value, 
particularly those in which the aura always occurs in a definite region, as in 
one finger or toe. It is the equivalent of the signal sym^pm in a fit from 
a brain tumor. The varieties of these sensations are numerous. The epigas¬ 
tric sensations are mostcommon. In these the patient complains of an uneasy 
t sensation, in the. epi gastri um or distress in.ihe intestines, or the sensation»may 
not be unlike that of heart-bum and may be associated with palpitation. 
These, groups are sometimes Tcnown as pnenmpgastric aurse or warnings. 

Qf psych ical anxse one of the most common, as desciibed by Hughling* 
Jackson, is the vague , dreamy state, a sensation of. strangeness or sometime 
» of terror. The aurte may be associated with special senses; of these the most 
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r S l StinS nC ^ oUi « ht " r *'.isalions of color; 
less commcmly, distinct objects are seen. Tl,e auditory aura- consist of noi^ 

UL-Uta ear, odd sounds, musical tones, or occasionally voices. Olfactory an 
gustatory aur®, unpleasant tastes and odors, jre rare ‘ 

.Occasionally the fit may be preceded not by an aura, but by certain move¬ 
ments; the patient, may turn round rapidly or run will, great 'speed for a few 
minutes, the so-called epilepsia proenrsiya. In one of the Klwyil cases the lad 
stood on his toes aud twirled with extraordinary rapidity, so that his features 
were scarcely recognizable. At the onset of the attack the patient may give a* 
loUl i Scr0am ° r yul1, 1,10 sn_c:lll(,<l epileptic cry. The patient drops as if shot, 
malting no effort to guard the fall. In consequence of this epileptics fre¬ 
quently injure themselves, cutting the face or head or burning themselves. In 
the attack, as described by Hippocrates, “the patient loses his s|ieeoh and 
chokes, and foam issues from the mouth, the teeth are lived, the Immls nro 
contracted, the eyes distorted, he becomes insensible, and in^ some eases tho 
bowels are affected. And these symptoms occur sometimes on the left side, 
sometimes on the right, and sometimes on both." The lit.ujay he described 
in three stages: 

(a) Tonic Spasm .—The head is drawn back or to the rigfit, and the jaws 
are fixed. The hands arc clinched and the legs extended. Tliis.tonie coni ruc¬ 
tion affects the muscles of the chest, so that respiration is impeded and the 
initial pallor of the face changes to a dusky or livid hue.- The muscles of 
the two sides arc unequally affected, so that tho head and neck are rotated or 
the spine is twisted. The arms arc usually flexed at lliii elbows, the hand at tho 
wrist, and the fingers arc tightly clinched in the palm. Tips stugbjasls only 
a fm&*8MGads, mid then the clonic stage begins. * 

(&) Clonic stage. The muscular contractions become intermittent;*at 
first tremulous or vibratory, they gradually become more rapid and the 
limbs are jerked and tossed nboutjuolently. The muscles of the face are in 
constant clonic spasm, the eyes roll* the eyelids are ojiened mid closed con¬ 
vulsively. The movements of the muscles of the jaw are very forcible and 
strong, and it is at this time that the tongue is apt to be caught; between the 
tcetluuuLlacerated. The cyanosis, marked at the end of the tonic stage, grud- 
uaHy-kssansT* ^ frothy saliva, which mayjie blood-stained, esca(ies from the 
mouth. The faeces and urine ntav be discharged involuntarily. The duration 
of this stage is variable. It rarely lasts more than one or two minutes The 
contractions become less violent and the patient gradually sinjp into the con¬ 
dition of coma. , , „ . , ,, 

(c) Coma The breathing is noisy or even stertorous, the face,.congested, 
but no longer'intensely cjuumiic. The limbs are relaxed and the unconscious- 
ness is profound. After a variable, time the patient can be aroused, but if 
left alone he,sleeps for some hours and then awakes, complaining only o 
slight hewkdie or menial confusion. If the attack has been severe pctednal 
hainjorrhago may be scattered over the neck and chest. In thecasc of a 
}oimg~man in good health in a severe convulsion 
spaces were entirdyfilled with blood, and free blood oozed from them (Walter 

J ‘T ) ; ’£7'?“! I'lHTdi- * m , ■» 

1 ^ »<* -to Tht 
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pulse, respiration, and tcmplrature rise in the attack. It is a serious condil 
tion, 'and often proves fatal. 

,After the attack the r eflexes a re sometimes absent; more frequently they 
ar e i per eased and the ankle. xWua. can usually be-obtained. The state of the 
urine is variable, particularly as regards the solids. The quantity* is usually 
increased after the attack, and albumin is not infrequently present. 

• Post-epileptic symptoms are of great importance. The patient may be in 
i a trance-like condition, in which he performs actions of which subsequently 

he'ha’s" no recollection. More serious are the attacksAif mania, in which the 
patient is often dangerous and sometimes homicidan It is held by good 
authorities that an outbreak* of mania may be substituted for the fit. And, 
lastly, the mental condition of an epileptic patient is often seriously impaired, 
and profound defects are common. 

'■'.Paralysis, which rarely follows the epileptic jSS/Js usually hemiplegic and 
transient. Slight disturbances* of speech alsq nijyjDccur; in some instances, 
forms fit sensory aphasia. . * ; _ 

'The attacks, may occur at night, and a person may be epileptic for years 
without, knowing it. As Trousseau truly remarks, when a person tells us that 
in the night he has incontinence of urine aad awakes in the morning with 
headache and, mental confusion, and complains of difficulty in speech owing do 
the fact that he has bitten his tongue, if also there are purpuric spots on the 
skin of the face-and nock, the probability is very strong indeed that he is 
subject to nocturnal epilepsy. 

(2) Petit Mai,. —This is epilepsy without the convulsions. The attack 
consists of transiqjut unconsciousness, which may come on at any time, accom¬ 
panied or unaccompanied by a feeling of faintness and vertigo. Suddenly, for 
example, at the dinner table, the subject stops talking and eating, the eyes 
become fixed, and the face slightly pale. Anything which may have been in 
the hand is usually dropped. In a moment or two consciousness is regained 
and the patient resumes conversation asJf nothing had happened.' In other 
instances there is slight incohereney or the patient performs some almost 
automatic action. Ho may begin to undress himself and on returning to con¬ 
sciousness find that he has partially disrobed. He may rub his beard or face, 
or may spit about in a careless way. In other attacks the patient may fall 
without convulsive seizures. A definite aura is rare. Though transient, un¬ 
consciousness and giddiness are the most constant manifestations of petit mat; 
there are many other equivalent manifestations, such as sudden jerkings in the 
limbs, sudden tremor, or a sudden visual sensation. Qowers mentions no less 
than seventeen different; manifestations of petit mat. Occasionally there are 
cases in which the patient has a sensation of losing his breath and may even 
get red in the face. I have seen such attacks also in children. 

After the attack the patient may be dazed for a few seconds and perform 
certain automatic actions, which may seem to be volitional. As mentioned, 

* undressing is a common action, but all sorts of odd actions may be performed, 
some of which are awkward or even serious. One of my patients after an 
attack was in the habit of tearing anything he could lay hands on, particularly 
books. Violent actions have been committed and assaulte- made, frequently 
giving rise to questions which come before the courts. This condition has been 
termed masked epilepsy, or epilepsii tomato. 
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.. J? l ? ai ,°J ity ° f C!lses of l ,diL "<" 1 I’onvulMons iinulh occur. a | first 
slight, but ultimately the grand mill becomes well dnolopu,], and the attacks 
may then alternate. • 

(3) Jacksonian Eriiaspsv.—This is aU known ns cortical. symptomatic, 
or partial epilepsy. It is distinguished froHu the ordinary cpilcp-\ bv the 
important fact that consciousness is retained or is lost lain.' The al'lacks „ r0 
usually the result of irritative lesions in the motor zone, tlujindi there are 
probably also sensory equivalents of this motor form. In a hpual attack the 
spasm begins in a limited muscle group of the face, arm. or leg. The /Agomatic* 
muscles, for instance, or the thumb may twitch, or (he toes ma\ iir-t he uu\ed. 
P rior to the twitching the patient may feel a sensation of numimo-s or tingling 
in the part affected. The spasm extends and ma\ imohe the mii'-clc- of one 
limb only or of the face. The patient is conscious throughout and notches, 
often with interest, the $$rch of the spasm. 

The onset may be slow, and, as in a case which I have reported, there may 
be time for the patient to jilaee a pillow on* the floor, so ns to he as com¬ 
fortable as possible during tbo attack. The spasms mas he localized for years, 
but there is a groat risk that the partial epilepsy may heefune geueial. The 
condition is due, as a rule, to an irritative lesion in the motor zone. Thus of 
107 cases analyzed by Roland, there were 18 of Junior, 21 instances of.inllam- 
matory softening, 14 instances of acute and chronic meningilN, and 8 cases 
of ^trauma. The remaining instances were due to hemorrhage nr abscess, or 
were associated with sclerosis cerebri. Two other condit ions ‘may lie ment imied, 
which may cause typical Jacksonian epilepsy—namely, uremia and progiessivu 
paralysis of the insane. A considerable number of the ea e» of,Jacksonian 
epilepsy are found in children following hemiplegia, the so-i alledtpns^-hemi¬ 
plegic’epilepsy. The convulsions usually begin on the affected side, either in 
the arm or leg, and the lit may be unilateral and without loss of consciousness. 
Ultimately they become more severe and general. 

Diagnosis. —In major epilepsy the 6uddcnne»s of the attack, the abrupt loss 
of consciousness, the order of the tJnie and clonic spasm, ami llio relaxation 
of the sphincters at the height of the attack are distinctive features.^The 
convulsive seizures duo to uncmia are epileptic in character and usually Yeadily 
recognized by the existence of greatly increased tension and the condition of 
the urine. Practically in young adults hysteria causes the gieate-t difficulty, 
and may closely simulate true epilepsy. The table oil page 10ff t, from tiowois 
work, draws clearly the chief differences between them. 

Recurring epileptic seizures in a person over thirty who has not had pre¬ 
vious attacks is always suggestive of organic disease. According to 11. 0. 
Wood, whose opinion is supported by that of Fournier, in 9 cases out of 10 
the condition is due to syphilis. 

Petit mat must be distinguished from attacks of syncope, and the vertigo 
of M6ni&re’s disease, of a cardiac lesion, and of indigestion, in these cases 
therelsno actual loss of consciousness, which forms a characteristic though not # 

an invariable feature of petit mat. . . , 

Jacksonian epilepsy has features so distinctive and peculiar that it is at 
once recognized. It is, however, by no means easy always to determine upon 
what the spasm dejiends. Irritation in the motor centres may he due to a great 
variety of «Tuscs, among which tumors and localized memngo-encephahtis are 
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the most frequent; htei it must not be forgotten that iiL. uraemia, localized 
epilepsy may occur, ’rte most typical Jacksonian spasms a lso ar^ noLiafre-t 
qnfiflt jn general paresis of the insane. 


Epileptic. 


Hysteboid. 


-«_L 


Apparent cause 
Warning. 

Onset. 

Scream. 

Convulsion. 


Biting. 

Micturition. 

"Defecation. 

Talking. 

Duration. a. 

Restraint necessary ,. t _ 

Termination.'.. 


none. 

any, but especially unilateral 
or epigastric aura), 
always sudden, 
at onset. 

rigidity followed by “jerk¬ 
ing, rarely rigidity alone. 
< 

tongue. 

frequent. 

occasional. 

never. 

a few miSutes. 

to prevent accident 
spontaneous. 


emotion. 

palpitation, malaise, choking, bi¬ 
lateral foot aura, 
often gradual, 
during course. 

rigidityor “Struggling,” throwing 
about of limbs or head, arching 
of back. 

lips, hands, or other people and 
things, 
npver. 
never, 
frequent. 

more than ten minutes, often 
much longer, 
to control violence, 
spontaneous or induced (water, 
etc.). 


Prognosis. •‘—This may be given to-day in the words of Hippocrates: “ The 
prognosis in epilepsy isfunfavorablc when the disease is congenital, and when 
it endures to manhood, and when it occurs inyt grown person without any 
previous cause. . . . The cure may be attempted in young persons, but not 
in old.” W, A. Turner concludes from recent studies that of casesj^eginning 
under ( ten -years few are arrested, whereas of those*)beginning at puberty the 
opposite is true. Cases beginning between the twentieth and tliirty-fifth years 
give few arrests. After thirty,-live the outlook is good . 

Death during the fit rarely occurs, but it may happen if tlm..patient .falls 
into the water or if the fit comes on while he is eating. Occasionally the fits 
seem to stop spontaneously. This is parfi*laTly the case in the epilepsy in 
children which has followed the convulsions of teething or of the fevers. Fre¬ 
quency of the attacks and marked mental disturbance are unfavorable indi¬ 
cations. Hereditary predisposition is apparently of no moment in the prog¬ 
nosis. The outlook-is better-ia-males than in females. The post-hemiplegic 
epilepsy is rarely arrested. Of the cases coming on in adults, those due to 
syphilis and to local affections of the brain allow a more favorable prognosis. 

Treatment. — General. —In the case of children the parents should lie 
made to understand from the outset that epilepsy in the great majority of 
cases is an incurable affection, so that the disease may interfere as little as 
possible' with the education of the child. The subjects need firm but kind 
treatment. • Indulgence and yielding to caprices and whims are followed In- 
weakening of the moral control, which is so necessary in these cases. The 
disease does not incapacitate a perfcn for al§ occupation. It is mueh-hettcr 
'for epileptics to have some definite pursuit. There are many instances* in 
which they have been persons of extraordinary mental and bodily vigor, as. 
for example, Julius Caesar and Napoleon. One of the most distressing feature- 
in epilepsy is the gradual mental impairment which follows'in a certain num¬ 
ber of cases. If such patients become extremely irritable or show signs of 
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violenc e the y should ho placed under ; • 

sTiSSlTbnbrbiddon to epdcptlD r 2, ', U an Marriage 

should be placed between the tee'll, ml I, ‘ \ “ °V ° f r,,l,lMT 

natient should be in ll.e ' L 1, J "‘ .•*“»« '* U'lie 


fflS 1 ,As ,hl: —Hv pusses olf 

wJtb rapidity, no special treatment is iiec^arv. hid in nw«s in which tl,o 
Convuklcui_is prolonged a few winds of chloroform or nitrite of 
hypodermic of « quarter of a grain of morphia nun be given. " ° “ 

Dietetic. The old authors laid great stress upon regimen in epilepsy.. 

The important point is to give the patient a light .I a? ,Ked hours !„id 

on no account to permit overloading of the stomach. Meat should not he 
given more than once a day. There are eases-,,, which animal food seems 
injurious. A strict vegetable diet has been warmly recommended. The patient 
should not go to sloop unii] the oonipldinn of gastric digestion. 

Medicinal. Ihe bromides are the mil) remedies which have a special" 
influence upon the disease. Kit her the sodium-or potassium suit may he given. 
Sodium bromide is probably less irritating and is belter home for a long period. 
It may be given in milk, in which it is scarcely tasted. In all instances the 
dilution should he considerable. In adults it is well taken in poda water or ill 
some mineral water. The dose for an adult should he from half a drachm 
to a drachm and a half daily. As Seguin recommends, it is of tan liest to give 
but a single dose daily, about four to six hours before the attacks nre most 
likely to occur. For instance, in the case of nocturnal epilepsy a drachm 
should be given an hour or two after the evening meal. If the attack occurs 
early in the morning, the patient should take a full dose when lie awakes. 
When given three times a day it. is less disturbing after meals. ‘.Knell ease 
should be carefully studied to determine lmw much bromide should be used. 
The individual susceptibility varies and some patients require more than otlibra. 
Fortunately, children take the drug well and stand proportionately larger doses 
than adults. Saturation is indicated by certain unpleasant effects, particu¬ 
larly drowsiness, mental torpor, «at*I gastric and curdiac distress. Loss of 
palate reflex is one of the earliest indications that the system is under the 
influence of the bromides, and is a condition which should he attained. A 
very unpleasant feature is the development of acue, which, however, is no indi¬ 
cation of bromism. Seguin slates that, the tendency to this is much dimin¬ 
ished by giving the drug largely diluted in alkaline waters and administering 
from time to time full doses of arsenic. To be effectual the treatment should 
be continued for a prolonged period and the cases should he incessantly watched 
in order to prevent bromism. The medicine should be continued for at least 
two years after the cessation of the (its; indeed, Seguin recommends that the 
reduction of the bromides should not be began until the patient Ims been 
three years without any manifestations. Written directions should lie given 
to the mother or to the friends of (lie patient, and he should not himself lie 
held responsible for the administration of the medicine. A book should he 
provided in which the daily number of attacks and the amount of medicine* 
taken should be noted The addition of belladonna to the bromide is warmly 
recommended by Black, of Glasgow. In very obstinate cases Flechsig uses 
opium, S~nr fi grains, in three doses daily; then at the end of six weeks opium 
is st opped a nd the bromides in large amounts, 75 to 100 grams daily, are used 
for two months, 

R8 • 
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Among other remedies which have been recommended as controlling cpi 
lepsy are chloral, cannabis indica, zinc, nitroglycerin, and borax.*’ Nitrogly¬ 
cerin is sometimes advantageous in pelil mat, but is not of much servfce in 
the major form. To be beneficial it must be given in full doses, from 2 to 5 
minims of the 1-per-cent solution, and increased until the physiological effe?ts 
are produced. „ Counter-irritation is rarely advisable. When the aura is very 
definite and constant in its onset, as from the hand or from t'ho toe, a blister* 
about the part or a ligature tightly applied may stop the oncoming fit. In 
children, care should be taken that there is no source of peripheral irritation. 
In boys, adherent prepuce may occasionally be the cause. The irritation of 
teething, the presence of worms, and foreign bodies in the ears or nose have 
been associated with epileptic seizures. 

, The subjects of a chronic and, in most cases, a hopelessly incurable disease, 
epileptic patients form no small portion of the unfortunate victims of charla¬ 
tans and quacks; who prescribe To-day, as in the time of the father of medicine, 
“ purifications and spells and other illiberal practices of like kind.” 

Surgical. —Id Jacksonian epilepsy the propriety of surgical interference 
is universally granted. It is questionable, however, whether in the epilepsy 
following hemiplegia, considering the anatomical condition, it is likely to be 
of any benefit. In idiopathic epilepsy, when the fit starts in a certain region 
—the thumb, for instance—and the signal symptom is invariable, the centre 
controlling this part may be removed. This procedure has been practised by 
Macewen, Horsley, Keen, and others, but time alone can determine its value. 
The traumatic epilepsy, in which the fit follows fracture, is much more hopeful. 

Tlpe operation, per xe, appears in some cases to have a curative effect. Thus 
of 50 cases of trephining for epilepsy in which nothing abnormal was found to 
account for the symptoms, 25 were reported as cured and 18 as improved. The 
operationsliave not been always on the skull, and White has collected an inter¬ 
esting series in which various surgical procedures have been resorted to, often 
with-curative effect, such as jigation-of the-earotid artery, castration, tracheot¬ 
omy, excision of the superior cervical ganglia, incision of the scalp, circum- 
ciaiqn^etc. 

« The feasibility of State colonization of epileptics on a self-supporting basis 
' has been demonstrated by the success of the Craig Colony at Sonyea, New 
York. 


VII. MORAINE (Hemicrania; Sick Headache). 

Definition. —A paroxysmal affection characterized by severe hfluhmhA, usu¬ 
ally unilateral, and often associated with dj<nm3a«. of vision. 

Etiology. —The disease is 'frequently hereditary and has occurred through 
several generations. W'omen and the members of neurotic families are mod 
frequently attacked. It is an affection from which many distinguished men 
“have suffered and have left on record an account of the disease, notably* the 
astronomer Airy. Edward Liveing’s work is the standard authority upon 
which most of the subsequent articles have been based." A gouty or rheumatic 
taint is present in many instances. Sinkler has called special attention to the 
frequency of reflex causes. Migraine has long been known to be associated with 
vuterine and menstrual disorders. f> Nutritive disturbances are common, and 
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attempts have been made by Haig and others to associate the attacks with 
disturbed uftc-acid output. Certainly the amount of uric acid excreted* just 
prior *to and during an attack is reduced. Others regard the disease ay a 
toxsemia from disordered intestinal digestion.* Many of the headaches from 
eyestrain *are of the heinieranial iy ]m■: hut it is impossible to regard this, 
as Gould and others would do, as the sole factor. Cases have been described 
in connection with,adenoid growths in the pharynx, and particularly witli* 
abnormal conditions of the nose. Many of the attacks of severe headaches 
in children are of this nature, and the eves and nostrils should he exam¬ 
ined with great care. Kinkier refers to a ease in a eluld of two years, and 
Gowers states that a third of ail the cases begin diet ween the fifth and tenth 
years of age. The direct influences inducing the attack are very varied. 
Powerful emotions of all sorts are the most potent. Mental or bodily fatigue, 
digestive disturbances, or the eating of some particular article of food may he 
followed by the heldaehe. The paroxysmal vharacter is 040 of the most 
striking features, and the attacks may recur on the same day every week, 
every fortnight, or every month. Headaches of the migraine type may recur 
for years in connection with chrome It right's disease. , 

Symptoms. —Premonitory signs are present in many eases, and the patient 
can tell when an attack is coining on. Itcflinrkahlc prodromala have been 
described, particularly in connection with vision. Apparitions may appear— 
visions of animals, such as mice, dogs, etc. Transient hemianopia or scotoma 
may be present. I 11 other instances there is spasmodic action of the pupil on 
the affected side, which dilates and contracts alternately, the coiiditjnn known 
us kwvua. Frequently the disturbance of vision is only a blurring, 01 Hiero 
are balls.of light, or zigzag lines, or the so-called fortification sped 1 a (Uuiiwp- 
^i a) which may he illuminated with gorgeous colors. Disturbances of (he 
other senses are rare. Numbness of the tongue and face and o.vasionally of 


the hand may occur with tingling. More rarely there are cramps or spasms 
' in the muscles of the affected side. •Transient aphasia has also been noted. 
Some patients show marked psychical d.slmbailee, either evedement or. more 

1 commonly, mental confusion or great depress.harness occurs ... -me 

cases. The headache follows a short tune aft.-, the prod.omal symptoms him 

appeared. It D cumulative a,.. >,, , ha,,, ter beginning as a ha, ued 

IIv mllstillll either on the temple or loielieml 01 ill 

the eyeball It ,s us„all\ dm, nhed as of a peneliatmg, sharp lanmg 1 1 arav 
te, The pain Gradually spreads and involves the entire side of the head, 

sometimes the neck, ami mav pa- !»*•» «»•* 111 

are affected Name, - ml.ef Vasomotor 

comes on when the stomach a- Mb ' on «, ho pale, and there may 

symptoms may be present. T • -J ^ j S ,il.se.,nentlv the face and ear 
he a marked difference bdwun tl f vas „.ddalor influences. 

the f ectud f e r* ^ .m n..- .-.1^1 ^ -»■ i- 

l, .* a ’ * iid in .?* .. ,1.™ 

to «*•«. 
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incapacitate the patjgnt for at least t hree days. In other instances the cntirt 
attack is over in a day. The disease recurs, for years, and in cases with j 
marked hereditary tendency may persist throughout life. In womdh the 
att acks of ten cease after the climacteric, and in men after the age of fifty, 
Two IT the greatest sufferers I Eaveknown, who Tia3 recurring atfecks ei&r 
few weeks fr?m early boyhood, now have complete freedom. 

The nature of the disease is unknown. Liveing^s view, that it is a nerve 
stormoFform of periodic discharge from certain sensory centres, a# flj s related 
to epilepsy, has found much favor. According to this view, it is the sensory 
equivalent of a true epileptic attack. Mollendorf, Latham, and others regard 
it 5sTa"vaso^motof neurosis, &d hold that the early symptoms are due to vaso¬ 
constrictor and the later symptoms to vaso-dilator influences. The fact of the 
development of arterio-selerosis in the arteries o£ the affected side is a point 
of interest bearing upon this view. . • 

Treatment.-«-The patiefit id fully aware of the causes which precipitate an 
attack. Avoidance of excitement, regularity in the meals, and jnoderation in 
diet are importaht rules. I have known cases greatly benefited, by a strict 
vegetable diet.. The treatment should be directed toward the removal of (lie 
conditions upon which the attacks depend. In children much may be done 
by watchfulrfess and care on the part of the mother in regulating the bowels 
and watching the diet of the child. 'Errors of refraction should be adjusted. 
On no account should such children be allowed to compete in school for prizes. 
A prolonged course of .bromides sometimes proves successful. It anaemia is 
present, i rpn and arsenic should be given. .When the arterial tension is in¬ 
creased a course of nitroglycerin may be tried. Not too much, however, should 
be expected of the preventive treatment of migraine. In a very large proportion 
of*the cases the headaches recur in spite of all we (including the refractioni9ts) 
can do. tyHerter advises, so soon as the patient has any intimation of the attack, 
to wash out the stomach with water at 105°, and to give a brisk saline cathartic. 
During the paroxysm the patient should 1 be kept_in bed and absolutely quirt. 
If_the patient feels faint and nauseated, a small cup_ of hot, strong coffee or 20 
drops of chloroform give relief.- Cannabis indica is probably the most satis¬ 
factory remedy. Seguin recommends a prolonged course of the drug/*. Anti- 
pyrin, antifebrin, and phenaggtin have been much used of late. When given 
early, at {TuTvery outset of the paroxysm, they are sometimes effective. Small, 
repeated dosea are more satisfactory. Of other remediesj^caffeine, in 5-grain 
doses of the citrate, nux vomica, and ergot have been recommended. Elec- 
.tricity does not appear to be of much service. And lastly, in obstinate t-ai-o 
an ordinary tape seton may be inserted through the skin at the back of tin 
neck, to be worn for three months, a plan of treatment which has the strongest 
possible recommendation from Mr. Whitehead, of Manchester. 

Vm. NEURALGIA. 

Definition. —A painful affection of the nerves, due either to function* 
disturbance of their central or peripheral extremities or to neuritis in then 
coarse. 

Etiology .-^-Members of neuropathic families are most subject to the disease 
It affects women more than men. Children are rarely attacked. Ofjhll causes 
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voussyatem. LI he various forms of anamiia are frequently associated with 
M* 1 * It may be a prominent feature at the onsotTf jSLSTSS 
ijjafia. parfacularly typhoid Jem. Malaria ha. be™ thou^retTL^ 
3a»se (O..W, Holmes Boylston Essay), but itVs not boon shown that nenral- 
pa is more frequent m malarial districts, and the error has probably arisen 
Tll^ lng,Perl(Ml 1 ,C,ty ) a8 “ SI,wial >»«nif.Wnlion of pah, Ms,n. It “ 
™lrr m CaClU!xia - Kx P^rc to cold is a cause- in vej 

susceptible persons. . Reties irritation, particularly from, carious tooth, anil* 

^ I*-'’ 1 fronfal common causes of neuralgia of 

the hUiuierve The disease occurs sometimes iij rheumatism, gout, le ad iio i- 
sqjiing, and diabetes. Persistent neuralgia may he a feature of latent Bright’s 
disease. 


Symptoms, Before the‘onset of the pain there nmy he; uneasy sensations,* 
Bometimcigfci ngling in the part, which will be .affected. \Tlifi,.paiii is localiaed 
to a certain group or division of nerves, usually affecting one 1 side. The pain 
is not—constant, but paroxysmal, and is doscrilied as stabbing, bur nin g or 
d artin g in character. The skin may be exquisitely tender' in the affected 
region, particularly over certain points along the course 1 of the nerve, the 
so-called tender points. Movements, as a .rule, are painful..- Troph ic and 
vasft-jnotor changes may accompany the paroxysm; the skin may.lie cool, and 
subsequently hot and horning; occasionally local (edema or erythema, occurs. 
More remarkable still are the changes in the lmir, which may become blanched 
(canities), or even fall out. Fortunately, such alterations nre rare. Twitch- 
ings of the muscles, or even spasms, may he present during the paroxysm. 
After lasting a variable tune—from a few minutes to many*lionrs-Mhe.altack 
subsides. Recurrence may be at definite intervals—every day at. the same hyur, 
or at intervals of two, three, or even seven days. Occasionally the paroxysms 
develop only at the catamenia. This periodicity is quite as marked in non- 
malarial as in malarial regions. 


Clinical Varieties, Depending on the Nerve Roots Affected. 

(1) Trigeminal Neuralgia; Tie Douloureux.—A distinction must lm drawn 
between the minor and major nouralgias of the fifth cranial nerve. The former 
may merely be syhiptomatic of the involvement of one or another of its jieriph- 
eral branches in some disease process—the pressure of a tumor, carious teeth, 
or a neuritisiduc to the proximity of suppurative processes in the liony sinuses, 
etc. There "Kay be referred neuralgic pains in tins area from morbid processes 
within the cranium, or from visceral disease elsewhere. A painful neuralgia 
may/follow an attack of zoster in any division of the fifth nerve. 

Tne typical tic douloureux, epileptiform neuralgia, or " neuralgia quinti 
maipr” as it has been called by Henry Head, whose article in Allbutt’s System 
shojdd be consulted, is probably a primary affection of the nerve The disease 
s tarfo in middle, life, without obvious cause, as a simple neuralgia in one of 
the trigeminal branches, and from a particular spot the pain radiates through 
the course of one of the nerves. The, pain .is,q.f §uddm.onset, vj^fipt and 
mi-nxyap).! L cWon ter. There nre peripds of remisnoiv which, nt first may 
several months, and in which the paroxysms do not occur, hut 
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these internals of release shorten after each successive attack. The afl^ 
themselves arfi.of. ever increasing severity and longer duration.* The |, a j n 
finally invades the territory of adjoining nerves and ultimately" after 
majf extend ov er the e ntire trigeminal distribution. Though by sympathy (here 
may be pain outside of the fifth nerve area, particularly in the occipital region 
in true tie douloureux the pain remains limited to the distribution of oho 
trigeminal nerve, and probably never becomes bilateral. In. advanced case* 
the paroxysms follow one another rapidly and without assignable cause, and ia 
'the intervals the patient may never be quite free from pain. They are inaug¬ 
urated by almost any form of external stimulus, by a draught of air, by move¬ 
ment of the facial muscles or,of the tongue in speaking, by touching the skin, 
particularly over those points from which the pain seems to take its origin, 
by the act of swallowing, especially when the pain involves the mucous mem¬ 
brane field of distribution of the nerve. It is not a self-limitpd disease. Tn 
some instances the neuralgia reaches such a frightful intensity that it renders 
the patient's lifd insupportable. In former years suicide was not an uncom¬ 
mon consequence. 

No anatomical lesion that may be considered peculiar to the disease has 
been described. * 

In the more severe cases medicinal forms of treatment are unavailing. 
Surgical measures must be resorted to, and peripheral operations on the nerves 
most affected often give complete, though only temporary, relief. Extirpation 
of the Gasserian ganglion, as first proposed by Krause and Hartley, must lie 
contemplated. Complete restoration to health and permanent freedom from 
pain seem always to follow its complete removal. 

, (2) Cetvico-oc'cipital neuralgia involves the posterior branches of the first 
fouy cervieal nerves, particularly the inferior occipital, at the emergence of 
which there is a painful point about half-way between the mastoid process and 
the first cervical vertebra. It may be caused by cold, and' these nerves are 
often affected in cervical caries. Surgical pleasures may be required if the pain 
is severe. ’ Krause has devised an operation for division and evulsion of the 
affected nerves. 

(3) Cervico-brachial neuralgia involves the sensory nerves of the brachial 
plexus, particularly in the cubital division. When the circumflex nerve is in¬ 
volved the pain is in the deltoid. The pain is most commonly about the 
shoulder and down the course of the ulnar nerve. There is usually a marked 
tender point upon this nerve at the elbow. This form rarely follows cold, 
but more frequently results from rheumatic affections of the joints, and 
trauma. 

(4) Neuralgia of the phrenic nerve is rare. It is sometimes found in 
pleurisy and in pericarditis. The pain is chiefly at the lower part of the 
thorax on a line with the insertion of the diaphragm, and here may be painful 
points on deep pressure. Full inspiration is painful, and there is great sen-u- 
tiveness on coughing or in the performance of any movement by which,I lie 
diaphragm is suddenly depressed. 

(5) Intercostal Neuralgia. —Next to the tic douloureux this is the most 
important form. It is most frequent in women and very common in hysteria. 
Post-zoster neuralgias are common in this situation. The possibility of spinal 
disease, of tumor, canes, or aneurism must always be borne in mind| 



1071 


■. i ii/iv .1 ij m^hASKS. 


(6) lumbar Neuralgia.— The affected nerves are (he posterior fibres of tlie 
lumbar plexus, particularly the ilio-serotal branch. The paiu is in the region 
of the iliaS crest, along the inguinal canal, in the spermatic cord, and In tho 
scrottun or labium majus. The affection known ns irritable testis, probably a 
neuralgia of this nerve, may be very severe and accompanied by syncopal 
sdhsationft. 

(7) Coccydynia.—This is regarded as a neuralgia of the coccygeal plexus. 

It is most coni Irion in women, and is aggravated by the sitting posture, ft 
is very intractable, and may necessitate the removal of (he coccyx, an o|>eration, 
however, which is not always successful. Neuralgias of the nerves of the leg 
have already been considered. 

(8) Neuralgias of the Nerves of the Feet.—Many of these eases accompany 
varying degrees of flat-foot. The condition is brought about by weakness or 
fatigue of the muscles supporting the inches of the foot, which consequently^ 
settle until tho strain of the superimposed body-weight falls upon the liga¬ 
mentous and aponeurotic attachments between?!ho metatarsal jmd tarsal hones. 
Kcst massage, exercises, and orthopaedic measures are indicated. 

PAINFUL Until. —Both in women and men there iii.iyl* 1 about the heel 
severe pains which interfere seriously with walking—the poijodynia of S. H. 
Gross. There may be little or no swelling, no discoloration, and no affection 

of the joints. ‘ ... 

Plantar Nkuiiawili.—T his is often associated with a definite neuritis, 

such as follows typhoid fever, and has been seen in an aggravated form m 
caisson disease (Hughes). The pain may be limited to the tips of the toes 
or to the ball of the great toe. Numbness, tingling, and hypeiicsIheMii or 
sweating may occur with it. Following the cold-bath truatmeiit.in t.yphod 
fever it is not uncommon for patients to complain of great sensdivemss in 

thC M et'atarsaiaha.—T homas G. Morton’s “ painful affectum of the Tourlh 

arts* .. 

vaso-motor and f^^w^Tbe more important of these have already been 
(9) Visceral Neuralgias ^ ^ „ (!ur() ,es. 'l’bey arc 

referred to in connection with t accompaniments of neurasthenia 

most frequent in women, and ar 1 , region, particularly 

,.d hysteria. The P™ »• £u«. 

about, the ovaries. Nephralgia - ^inmlato those of stone, 
mentioned, the symptoms mi y - y „[ rft fl ex irritation should lie 

Treatment of Neuralgia.- n general ^ ^ th(> ff!nml ll(;alth 

carefully removed. The. ncura b f,a > a ‘ ^ ((f , l]1 sorts should be employed, 
improves; so that tonic and liygie . ,,| leu , „ K tverc neuralgia. 1 have 

Often a change of air or surround iu tlll! ...onutaimf, 

known obstinate cases to be euru y ^ y s | rl( .f vegetable 'bet will 

with an out-of-door life am l M ' n ;V , a( .| 1( . () [ a gouty person. 01 general 
sometimes relieve the neuralgia ' associated with chlorosis and 

remedies, iron is‘often a speei ic 1 ' [ or , UN and should be given 

amentia. Arsenic, too, is very am 
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in ascending doses. The value of quinine has been much overrated. It prob¬ 
ably has no more influence than any other bitter tonic, except ip the rare 
instances in which the neuralgia is definitely associated with malarial poison¬ 
ings Strychnine, cod-liver oil, and phosphorus are also advantageous* Of 
remedies for the pain, antipyrin, antifebrin, and phenacetin should first be 
tried, for they are sometimes of service. Morphia should be given ’frith great 
caution, and qply after other remedies have been tried in vain. On no con¬ 
sideration should the patient be allowed to use the hypodermic syringe. Gel- 
eemium is highly recommended. Of nerve stimulants, valerian and ether, 
which often act well together, maf be given. Alcohol is a valuable though 
dangerous remedy, and should not be ordered for women. In the minor form 
of trigeminal neuralgia nitroglycerin in large doses may be tried. Dana has 
seen good results follow rest with large doses of strychnia given hypodermi¬ 
cally. Aconjtia in doses of from one two-hundredth to one one-hundred-and- 
fiftieth of a grain may be tried. In gouty and rheumatic .subjects cannabis 
indica and cimiotfuga are reconftncndcd with the lithium salts. 

Of local applications, the thermo-cautery is invaluable, particularly in 
zona and the morft chronic forms of neuralgia. Acupuncture may be used. 
Chloroform liniment, camphor and chloral, menthol, the oleates of morphia, 
atropia, and belladonna used with lanolin may be tried. Freezing over the 
tender point ^with ether spray is sometimes successful. The continuous cur¬ 
rent may be used. The sponges should be warm, and the positive pole should 
be placed near the seat of the pain. The strength of the current should be 
such as to cause a slight, tingling or burning, but not pain. 

• Many of the more intractable forms of neuralgiu can be relieved only by 
surgicql treatment? 

IX. PROFESSIONAL SPASMS; OCCUPATION 
NEUROSES. 

The continuous and excessive use of the muscles in performing a certain 
movement may be followed by an irregular, involuntary spasm or cramp, which 
may completely check the performance of the action. The condition is found 
most frequently in writers, hence the term writer’s cramp or scrivener’s palsy; 
but it is also common in piano and violin players and in telegraph operators. 
The spasms occur in many other persons, such as milkmaids, weavers, and 
cigarette-rollers. 

The most common form is writer’s cramp, which is much more frequent 
in men than in women. Of 75 cases of impaired writing power reported by 
Poore, all of the instances of undoubted writer's cramp were in men. Morris 
J. Lewis states that in the United States, in the telegrapher’s cramp, women, 
who are employed a great deal in telegraphy, are much less frequently affected 
(only 4 out of 43 cases). Persons of a nervous temperament are more liable 
to the disease. Occasionally it follows slight injury. 

* Gowers states that in a majority of the c«fees a faulty method of writing 

has been employed, using either the little finger or the wrist as the fixed point- 
Persons who write with the middle of the forearm or the elbow as the fixed 
point are rarely affected. ' 

No anatomical changes have been found. The most reasonable explanation 
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of the disease is that it, results f, i , 

presiding gver the muscular movement's imolmt ,,7,1*71 T 

dition which has been termed irritable weakness. - 'll,,' edmation "f’^nTrL* . 

whicfi may be widey separated from each ether for the pcl'ennamv of-any 

SK rT rwT ly acco " 1 l )1 - , '‘'' 1 V lessening the hues of resistance 
b^w 0 ™ fhem > ®° that the movement, which «.,s at first produced hv a con¬ 
siderable mental effort is at last execute, I alums. „nn„, sL„h. If ,hen- ' 
fore, through prolonged excitation, this lessened res,stance he carried ,« fa? 
there xs an increase and irregular discharge of ,,„e energy, winch gives ris,- 

to spasm and disordered movement. Actor,ling („ this ucw, the ..cular 

weakness is explained by an impairment »r nutrition aecmupnining that of 
function, and the diminished faradic excitability In the nutritional' disturbance 
descending the motor nerves ” (Cl ay ). 

Symptoms.— These may.lie described under live beads (Davis). 

(а) ChamP ok bPARU.—This is often an early symptom and most com¬ 
monly affects the forefinger and thumb; or there mav be avniubiiicd move- 

• moat-of flexion and adduction of the thumb, so that the pen may lie twisted 
from the grasp and thrown (o some distance. Weir MihVll has described 
a lock-spasm, in which tlie lingers become so firmly contracted upon file peri 
that it can not be removed. 

(б) Paresis and l’.MfAiA sis—T his may occur with the spqsm or alone. 
The patient feels a sense of weakness ami debility in the muscles of the hand 
and arm and holds the pen feebly. Yet in fliese circumstances Ihe grasp of 
the hand may he strong and there may he no paralysis for ordinary uels. 

(c) TjjKMQ 1 '—This is most commonly seen in the I'm cling ,t .hi, I may Ik) 
a premonitory symptom of atrophy. It is not an nnportairt symptom,.and is 
rarely sufficient to produce disability. 

( d) Pain .—A bnormal sensations, particularly a tired feeling in Ihe mus¬ 
cles, are very constantly present. Actual pain is rare, 1ml there may lie irregu- 

■ lar shooting pains in the arm. Numbness or s'ircne-s may exist. If, as some¬ 
times happens, a subacute neuritis develops, there may be pam over Hie nerves 
and numbness or tingling in the fingers. 


(e) Yasp-motou Disturbances. — 1 These mav occur in severe eases. There 
may be hyperaisthesia. Occasionally tho skin becomes glossy, or there is a 
condition of local asphyxia resembling chilblains, In utlcniplmg lo wrile, the 
hand and arm may become flushed and hoi and ihe veins increased in size. 
Early in the disease the electrical reactions are normal, but in advanced eases 
there may bo diminution of faradic and some!ones increase in the galvanic 

irritability. 

Diagnosis.— A well-marked ease <g writer’s crump or palsy could scarcely 
he mistaken for any other affection. Care must be taken to exclude the exist¬ 
ence of any cerebro-spinal disease, such as progressive muscular atrophy or 
hemiplegia. The physician is soinolimes consulted bv nervous persons who 
fancy they are becoming subject to ihe disease and complain of stiffness or # 
weakness without displaying any characteristic features. 

Prognosis .— 1 The course of the disease is usually chronic. If taken in 
time amfif the hand is allowed perfect rest, the .ondition niav improve rapidly, 
hut too often thore'is a strong tendency lo recurrence, ihe patient may learn 
to write yitb the left hand, hut this also may after a time he attacked. 
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Treatment.—Various prophylactic meu-ures linvo litfii udvi-ol ,\- nit . n 
fioned. it is important that a proper method of writing lx> mlopi..| ' 
suggests that if all person.- mote from the shoulder writers . romp uou | d 
praatically not occur. Various devices have been invented for r ,.| 
fatigue, but none of them are wry satisfactory. The use of the i\in-writer 
has diminished very much the frequency of scrivener's palsy. !{*-( is‘«^ >C ntilL 
No measures ftre of value without this. 3Iassage and manipulation, ^hen 
combined with, systematic gymnastics, give the best results. Poore nvoiiiiiicnd* 
•the galvanic current applied to the muscles, which arc at the same lime rlnth- 
mically exercised. In very obstinate cases the condition remain - incur,ililc. 
I saw a few years ago a distinguished gynaecologist who had had writer's 
cramp twenty years before, aifd who had tried all sorts of treatment, inrluilinv 
Wolff’s method, without any avail. lie still has it in aggravated form, 
.but he can.do all the finer manipulations of operative work without any 
difficulty. * 

The nutritiox of the patients is apt to be much impaired, and cod-liver oil, 
strychnia, and other tonics will be found advantageous. Local applications are • 
of little benefit. • Tenotomy and nerve-stretching huvo been abandoned. 

X. < TETANY. 

Definition. —An affection characterized by peculiar bilateral tonic spasms 
of the extremities) either paroxysmal or continued. 

Etiology. —The disease occurs under very different conditions, of which 
the following classification of Frankl-Llocliwart is the most satisfactory: 

(a\ Te&'any of Adults. —(1) Epidemic tetany, also known as rheumatic 
tetany, idiopathic workman’s tetany or shoemaker’s cramp. In certain part- of 
the Continent of Europe the disease has prevailed widely, particularly in the 
winter season. Von Jackseh, who has described an epidemic form occurring 
in young men of the working classes, sometimea-with a light f ev er, —reg ards the 
disease, as Infectious. This form is acute, lasting only two or three weeks, and 
rarely, proving fatal. 

(2) Tetany of gastric and int$£UnaLtU#orders, as dyspepsia, gastrectasis, 
diarrhoea, and helminthiasis. The form associated with dilatation of the stom- 
acTTis rare, not moTc than 30 cases having been reported. 

(3) Tetany of the acute infectious diseases (typhoid, cholera, influenza, 
measle s, scarlatina, etc.). In some typhoid epidemics many cases have occurred. 

(4) Tetany following poisoning from chloroform, morphia, ergot, lend, 
alcohol, and unemia. Isolated examples of each have been reported. 

(5) Tetany may also develop duringjjregnancy or recur in successive preg¬ 
nancies. From its occurrence in nursing women, Trousseau called it “ nurse’* 
contracture.” 

(6) Tetany following removal of the thyroid gland is probably due in il 
removal of the parathyroid bodies at the same time. Before these bodies wi re 
known to have any physiological function it was supposed that the removal of 
the thyroid alone might produce tetany, and many post-operative cases of fl"' i 
sort, like those from Billroth’s clinic, have been recorded. James Stewart In- 
reported an instance in which with the tetany there ijvere symptoms of fny xft ‘" 
dema and no trace of the thyroid gland, 
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(7) Tetany, may complicate other nervous disorder-. a, llu-edow's di-euse, 
jffebral twnor, cysts of the eerebellmu, ami syringomyelia. 

, (i) Tkiany in Ciiildkkm. —Tetany hears a deliiute relation to gastro- 
Ltestinal disorders, acute infections, and ru^cts in childhood, 
p In thg United States true tetany is an extremely rare disease, UrilliUi, in 
•895, collected 77 cases, among which cases of curpo-pednl spasm arc included. • 
During the past ten years an additional 70 cases have appcariM in Americiwi 
iterature. In ray wards at the Johns llopkins Hospital there were 8 eases 
>f undoubted tetany; f complicating dilatation of the stomach. •»* hyperacidity 
without dilatation, 1 case with chronic diarrluoa, and 1 occurring in repeated 
iregnaneies and lactation. , 

Morbid Anatomy. —The nature of the disease i< unknown. 11. Voters found 
in 8 post-mortems an interstitial neuritis of the extradural connective tissue, 
affecting both jnotor and sAisory nerves. Since the work of (ilev,* Vassale and' 
Generali, and others, it, lias lieen well established that the teianv following 
extirpation of the thyroid is due not to the loss of the lh\ roiif fum lion, hut to 
the coincident removal of the parathyroid glands. DilTercujes in the behavior 
of carnivorous and herbivorous animals in this respect are due to the fuel that 
while in the carnivora the glands are attached to the thyroid, in the lieihivori^ 
two of them lie at a distant point. The function of the parathyroid seems to' 
consist in the neutralization of a poison produced in the course of mclaholism. 
When the parathyroids are removed this free poison acts, upon the central 
nervous system and produces tetany. Spontaneous tetany is apparently the 
result of the production of so mmh of this unknown poison that the nor¬ 
mal parathyroids are insullicicnt to neutralize it. In a case of tetany follow¬ 
ing gastric dilatation in an old man who died in my service a I* tin* Johns 
llopkins Hospital, the parathyroid cells vvcie found by MucCallum hi be 
actively proliferating. 1'p hi the present time there is no deliiute proof that 
any other diseases are dependent upon lesion, of the parathyroid,. 

Symptoms.— In cases associated^]th general debility or m children with 
rickets the warn is limited to the hands and feet. The lingers are bent at the 
metacarpo-phalangoal joint, extended at the toi'iiiiia J<>">s. I >n> '" ' , ( 
gethcr, and the thumb is contracted in the, palm of the hand. U ■ 

flexed, the elbows are bent, and the arms are to-led over the <' 1 ' , 
lower limbs the foot arc extended and the toes adducted. 1 lie i s 1« ««f the 
Se and tik arc less commonly .hed bn. m 

trismus and the angles of the mouth arc drawn out. I In skin of « han 
and sometimes tense and ledemnto.,,. The spasms arc usually purox- 

unu teet is soinei children the attack may pass oil in a 

ysmal and last for a var'abk U" ! ^ ^^ m a(]ults hli ,r„e„ and 

few hours. In some of the more. , nanv (]av ,. (m d the attack may 

contracture may continue « ' fh(! p.m^ralure may he elevated 

las as long its two weeks. ^ , )llr oxv-m, there may he involvement 

£S? 

Certain additional features. valiM M )(a(k jg J, t ov( . r , the paroxysms 

ma/=« 

bWd’vSs" so as to impede the venous or arterial circulation. 



ftvmpf/>m in sjiown in the remarkable increase in the mechanical 
excitability of the motor nerves. A alight tap, for example, in the course of 
the facial nerve will throw the muscles to which it is distributed into active, 
wntxaction. Erb has shown tha^the e lectrical ir ritabili ty o f the motor nerves, 
especially to the galvanic current, is also greatly increased, and Hofjaann %g 
demonstrated the heightened excitability of the sensory nerves, the slightest 
pressure on which may cause parmaHinaia in the region of distribution. 

Diagnosis.—The disease is readily recognized. It is a mistake to call 
instances of ca$o-pedal spasm of children true tetany. It is common to find 
in rickety children or in cases of severe gastro-intestinal catarrh a transient 
spasm of the fingers or even «f the arms. By many authors these are consid¬ 
ered cases of mild tetany, and there are all grades in rickety children between 
the simple carpo-pedal spasm and the condition in which the four extremities 
"are involved ) but it is well, I think, to limit the tertn tetany to tjie more severe 
affection. , 

With true tetanus the disease is scarcely ever confounded, as the commence¬ 
ment of the spasjn, in the extremities, the attitude of the hands, and the etio- ’ 
logical factors are very different. Hysterical contractures are usually unilateral. 

Treatment.—5n the case of children the condition with which the tetany 
is associated qjiould be treated. ‘Baths and cold sponging are recommended 
and often relieve the spasm as promptly as in child-crowing. Bromide of 
potassium may be .tried. In severe cases chloroferm inhalations may be given. 
Massage, electricity, and the spinal ice-bag have also been used with success. 
Cases, however, may resist all treatment, and the spasms recur for many years. 
The thyroid* extract should be tried. Gottstein reports relief in a case of long 
standing, and Bramwell reports one case of operative tetany and one of the 
idiopathic form successfully treated in this way. 

In gastric tetany, especially when due to dilatation of the stomach, the 
mortality is high, and recovery without operative interference is rare: of 27 
cases collected by Eiegel, 16 terminated fatally. Cunningham collected 8 cases 
treated surgically, with a mortality of 37.5 per cent, as compared with 70 per 
cent treated by medical means, liegular, systematic lavage with large quan¬ 
tities of saline or mildly antiseptic solutions is sometimes beneficial. .. 

XL HYSTERIA. 

Definition .—A state in which ideas control the body and produce morbid 
changes in its functions (Mobius). 

Etiology.—The affection is'more, common-in women, and usually appear* 
l first abonUhc time of puberty, but the manifestations may, c ontiqp e .pntil the 
menopause, or even u ntil old age. Men, however, are by.no.~meane..exempt. 
and of late years hysteria In"the male has attracted much attention. It occur* 
u WLftU races, but is numb bsot» prevalent, particularly in its,severer forms, in 
.members of the Latin race,. In the United States the milder grqjps are com¬ 
mon, but the graver formB are rare in comparison with thw'frequeney with 
which they are seen in France. i ' <■ , 

Children under -twelve years of age-nre #ei very oftep.affefcted, but the 1 
disease may be well marked as early a^the fifth or sixth, year. One of the 
saddest chapters in the history .of human deception, that of the Salaiajritches, 
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tKyste^a] 'll^ r ^ o resulted dir0ctl y from 

' fonS^^So^ttielhird'w!th i,0r<ili u7" 1,,, , r ‘ Hl ' ty " ,Ul Wlucati0 °- - The 

, onsuMon We l ei ? 7- “ T'' lK ' ^isitivo mmus 

pathic tendencies, the members of whiTl ! y ™ rkwl ,,eur °- 

•ous sorts. Edition atCetoooftm tl «» vari- 
A child grows to girlhood with an eutlrel^e^SSlSj^t^ ISSSt 
others, and accustomed to have every whim gratified and nhuAdant sympathy 
lavished on eveiy woe however trifling. she reaches womanhood whh n S 
organization unfitted to Withstand the cares a,ulnorr.es of men-lay life A 
school between the ages-of twelve and fifteen, the most important periml in 
her life, when the vital energies are absorbed in the rapid development of the 
body, she is often cramming for examinations and cooped in close school-rooms* 
for six or eight hours daily. The result too frequently is an aejne. bright mind 
, in an enfeebled body, ill adapted to subserve the functions for which it was 
framed, easily disordered, and prone to react abnormally to tlinordinary stimuli 
of life. Among the more direct influences arc uuuUons qf various kinds, 
fright occasionally, more frequently love ailuirs, grid, and domestic worries. 
P hysical caus es less often bring on hysterical outbreaks, but. tliey may follow 
directly upon anjnjury or develop during the convalescence ffom an neute 
i llness or be associated with disease of the generative organs. The name 
hysteria indicates how important was believed to be the part played by the 
uterus in the causation of the disease. Opinions dilfcr a good deal ou this' 
question, but undoubtedly in many cases thine are ovarian and uter'po disorders 
the rectification of which sometimes cures the disease. Sexual excess, particu- 
la rly mas turbation, is an important, factor, l«>lh in girls and boys. * 
Symptoms. —A useful division is into the convu lsive and non^souguLuvo 
varieties. 

Convutsivc Hysteria. 


(«) Minor Founts.—The attack most commonly follows'emotional disturb¬ 
ance. fit may set in suddenly or be preceded by symptoms, called by the Inity 
“hysterical,” such as laughing and crying alternately, or a sensation of con¬ 
striction. in the neck, or of a ball rising in flic Ihroat—the globus hystericus. 
Sometimes, preceding the convulsive movements, there may be painful sensa¬ 
tions arising from the pelvic, abdominal, or thoracic regions, troin the de¬ 
scription these sensations resemble aura. They become more intense with the 
rising sensation of choking in the neck and dilliculty in getting breath, and t lie 
patient falls into a more or less violent convulsion. It will lie noticed that 
the fall is not sudden, as in epilepsy, but the subject goes down, as a rule, 
easily, often picking a soft, spot, like a sofa or an easy-chair, and in the move¬ 
ments apparently exercises care to do herself no injury, 'i et at the same time 
' she>appearMo be quite unconscious. The movements are clonic and disorderly*, 
consisting of to^and-fro motions of the trunk or pelvic muscles, while the head 
and arms are thrown about in an irregular manner. The paroxysm after a 
few minutes slowly subsides, then the patient becomes emotional, and gradually 
regains,consciousness. When questioned the patient may confess to having 
some- k^Wledge of the events which have taken place, but, as a rule, has no 
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accurate recollection. Durin g the attack the abdomen may be much distended 
wi^fiatus, and subsequently a large amount of clear urine may %e passed. 
The§e attacks vary greatly in character. There may be scarcely any move¬ 
ments of the limbs, but after a .nerve storm the patient sinks into a torpid, 
semi-unconsciousness condition, from which she is roused with great difficulty. 
In some cases from this'state the patient passes into a condition of catalepsy. 

« (6) Majoe Foams; IIybteko-epilepby.—T his condition ’has been espe-. 
pially studied by Charcot and his pupils. Typical instances" passing through 
the various phases are very rare in the United States andjh England. The 
attack is initiated by certain prodromata, chiefly minor hysterical manifesta¬ 
tions, either foolish or unseemly behavior^. excitegu^a—fome times dyspeptic 
symptoms with tympanites, or frequent micturition. of hyperesthesia 

may at this time be marked, the so-called hyslerogepic ygdipTso elaborately de¬ 
scribed by Richet. These are usually symmetrical anl-situated ever the upper 
dorsal vertebra, $nd in front in«a series of symmetrically placed spots on the 
chest'and abdomen, the most marked being those an .the' inguinal regions over , 
the ovaries. Painful sensations or a feeling of oppression 'and a globus rising 
in the throat may, be complained of prior to the onsdt of thfe convulsion, which, 
according to French writers, has four dist met stages: (1) Epileptoid condition, 
which closely simulates a true epileptic attack with tonic spasm (often leading 
to opisthotonhs), grinding of the teeth, congestion of the face, followed by 
clonic convulsions,■'gradual relaxation, and coma. This attack lasts rather 
longer than a true epileptic attack. (2) Succeeding this is the period which 
Charcot has termed clownism, in which there is an emotional display and a 
remarkable Series of contortions or of cataleptic poses. (3) Then in typical 
cases tliere is a stage in which tne patient assumes certain attitudes expressive 
of the various passions—ecstasy, fear, beatitude, or erotism. (4) Finally con¬ 
sciousness returns and the patient enters upon a stage in which she may display 
very varied symptoms, chiefly manifestations of a delirium with the most 
extraordinary hallucinations. Visions are Seen, voices heard, and conversations 
held with imaginary persons. In this stage patients will relate with the ut¬ 
most solemnity imaginary events, aud make extraordinary and serious charges 
against individuals. This sometimes, gives a grave aspect to these seizures, for 
not only will the patient at this stage make and believe the statements, but 
when recovery is complete the hallucination sometimes persists. I have rarely 
seen in the United States attacks having this orderly sequence. Much more 
commonly the convulsions succeed each other at intervals for several days m 
succession. Here we have a striking difference between hystero-epilepsy and 
true epilepsy. In the latter the status epileptieus, if persistent, is alun\' 
serious, associated with fever, and frequently fatal, while in hystero-epilep-y 
attacks may recur for days without special danger to life. After an attack 
of hystero-epilepsy the patient may sink into a state of trance or lethargy, m 
which she may remain for days. 

Non-convulsive Forms. 

So complex and varied is the clinical picture of hysteria that various mani¬ 
festations are best considered according fo the systems which are involved. 

Disordehs oe Motion.—( a) Paralyses .—These may bo hemiplegic, pm' 1 ' 
oleeic. or monoplegic. Hysterical diplegia is extremely race. Thajaraly^ 
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bejtmpistcd in hysteria. According |„ \\\n7h\\MZ\', iho'lu-miJu’S are 
^ur fames m °re frequent on the left than (he right „|o. The s not 
aflected-the neck may he involved, but the log sutlers most. sSon i 
edher Wed or tart on the alta-led sole. The b.Ueneui II ■ 

common'than hemiplegia. The loss of power is not absolutjf the legs call 

“2 5? m0 , VC f/ b , ut 1,0 ,,ot su iT<"'t <ln- patient. The refluxes may he in¬ 
creased, though th.e knee-jerk is often normal. A spurious inkle clonus may 
sometimes be present. The feet are usually extended and turned inwar,1 in the 
equino-varus position. Tlurmwles do not waifle and the electrical reactions 
are normal. Other manifestations, such as paralysis of the bladder or aphonia, 
are usually associat&Hrith,thc hysterical paraplegia. Hysterical.monoplegias 
may be facia]) crural, ur brachial. A condition of ataxia sometimes oeeurn 
with paresis, i he xiucobrdination may be a* marked feat line, and lliere ure 
usually sensory manifestations. 

(6) Contradur-es and Hjpqsnts. —There is an extraordinary variety of spas¬ 
modic affections in hysteria, of which the most eommon aue the following: 
The hysterical contractures may attack almost any group of voluntary muscles 
and be of the' hemiplegic, paraplegic, or inonoplcgn: type. ’I'hey may come 
on suddenly or slowly, peisist for months or years, and disappear rapidly. The ' 
contracture is most commonly seen in the arm, which is flexed at the elbow 
and wrist, while the fingers tightly grasp flic thumb in the palm of the hand; 
more rarely the terminal phalanges are hypore.xtendetl as in athetosis. It may 
occur in one or in both legs, more commonly in one. •The nukle.olomis 
is present; the foot is inverted and the toes are strongly Hexed. These eases 
may be mistaken for lateral sclerosis and the difficulty in diagnosis may really 
be very great. The spastic gait is very typical, and witli the exaggerated knee- 
jerk and ankle clonus the picture may be characteristic. In 1,S7!) I frequently 
showed such a case at the Montreal* General Hospital as a typical example of 
lateral sclerosis. The condition persisted for more than eighteen mouths and 
then disappeared completely. Ollier forms of contract ure may he in the 
muscles of the hip, shoulder, or neck; more rarely in those of the jaws—hys- 
terieoHllSmuB—or in the tongue. Remarkable indeed ure the local contrac¬ 


tures in the diaphragm and abdominal muscles, producing a pliantom tumor, 
in which just below and in the neighborhooil of the umbilicus is a firm, appar¬ 
ently solid growth. According to Gowers, this is produced by relaxation of 
the recti and a spasmodic contraction of the diaphragm, together with infla¬ 
tion of the intestines with gas and an arching forward of the vertebral column. 
They are apt to occur in middle-aged women about the menopause, and ure 
frequently associated with the symptoms of spurious pregnancy— psnudo-cyesis. 
The resemblance to a tumor may be striking, and I have known skilful diag¬ 
nosticians to be deceived. The only safeguard is to lie found in complete 
anifa tWi a when the tumor entirely disappears. Some years ago 1 went bf 
chance into the operating-room of a hospital and found a patient on the table 
under chloroform and the surgeon prepared to perform ovariotomy. Tho 
tumor however had completely disappeared with full anaesthesia. Mitchell 
has reported an instance of a phantom tumor in the left pectoral region just 
above tl^ breast, which was tender, hard, and dense. 
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Clonic spasms are more common in hysteria in this country than contrac¬ 
tures.' The following are the important forms: Rhythmic hysterical spasm. 
Thi?, unfortunately, is sometimes known as rhythmic chorea or hysterical 
chorea. The movements may Iks of the arm, cither flexion and extension, or, 
more rarely, pronation and supination. Clonic contractions of the steriR> 
clcido-mastoid or of the muscles of the jaws or of the rotatory muscles of the 
Head may produce rhythmic movements of these parts. The sjiasm may be in- 
one or both psoas muscles, lifting the leg in a rhythmic manner eight or ten 
times in a minute. In oilier instances the muscles of the trunk are affected, 
and every few moments there is a bowing movement—salaam convulsions—or 
the muscles of the back may Contract, causing strong arching of the vertebral 
column and retraction of the head. These movements may often alternate, as 
in a case in my wards, in which the patient on Ape days had regular salaam 
convulsions, while on wet days the rhythmic spasm was in thesmuseles of the 
back and neck. .Mitchell has described a rotatory spasm'in which the patient 
rotated involuntarily, usually to the left. More unusual cases are those in, 
which the contractions closely simulate paramyoclonus multiplex. Hysterical 
athetosis is a rate form of spasm. Tremor may be a purely hysterical mani¬ 
festation, occurring either alone or with paralysis and contracture. It most 
commonly involves the hands and arms; more rarely the head and legs. The 
movements are small and quick. In the typo described by Rendu the tremor 
may or may not persist during repose, but it is increased or provoked by voli¬ 
tional movements. Volitional or intentional tremor may exist, simulating 
closely the movements of insular sclerosis. Buzzard states that many instances 
of this disease in young girls are mistaken for hysteria. 

Disokders of S]«fSATioi*.-r/lnft's</im'a is most common, and usually con¬ 
fined to one half of the body. It may not be noticed by the patient. Usually 
it is’ accurately limited by the middle line anddavoives the mucous surfaces and 
deeper parts. rThe conjunctiva, however, is often spared. Thcw(£mayJ)eJhemi- 
jjnopia. This symptom may come on slbwly or follow a convulsive attack. 
Sometimes the various sensations are dissociated and the anesthesia may be 
Only to pain and to touch .! The akin of the affected side is usually pale and 
cool, and a pin-prick may not be followed by blood. With the loss of feeling 
there may be loss of muscular power. Curious trepbie-ehanges may be present, 
as in an interesting case of Weir Mitchell’s, in which there was unilateral 
swelling of the hemiplegic side. 

A phenomenon to which much attention has been paid is that of transfer¬ 
ence. By. metallotherapy, the application of certain metals, the- anaesthesia 
(or analgesia can be transferred to the other side of the body. It has been 
shown, however, that this phenomenon may be caused by the electro-magnet 
and by wood and various other agents, and is probably entirely a mental effect. 
The subject has no practical importance, but it remains an interesting and 
instructive cnapter in Gallic medical history. 

• Hyperasthesia. —Increased sensitiveness and pains occur in various parts 
of the body. One of the most frequent complaints is of pain in the head, 
usually over the sagittal suture, less frequently in the occiput. This is de¬ 
scribed as agonizing, and is compared to the driving of a nail into the part; 
hence the name clavus hystericus. Neuralgias are common. Hypeiaathgtio 
areas, the .hysterogenic points, exist on the skin of the thorax and^bdomen, 



pressure upon which may cause minor manifestation* or oven a convulsive 
attach Increased sensitiveness exists m the ovarian reomn, hut is not pecul¬ 
iar to^hysteria. Pain in the back is an almost constant complaint of hysterical 
patients. The sensitiveness may be limited to certain spmou* piocess'c;, ot it. 
nisy be diffuse. In hysterical women the pain* in the abdomen mav simulate 
those of gastrftlgia and of gastric uleer, or the condition mav he aimed identical 
with that of peritonitis; more rarely the abdominal pains eiosclv resemble llnw; 
o f ap pendix disease. 

Special Senses .—^Disturbances of taste and smell are iiot.iineommou and * 
may cause a good deal of distress. Of ocular symptoms, retinal Inpcnesthcsia 
is the most common, and the patients always prefer to he in a daikcned room. 
Detraction of the field-of ^vision is common and usually follows a convulsive 
seizure. It may persist for years. The color perception may he normal even 


with complete anmslhesia, and in America the achromatopsia dor* not seem • 
to be nearly so‘common an hysterical manifestation as in Kuropc. Ilyslene.il 
deafness may be complete and may alternate or come on at theVame lime with 
•hysterical blindness. / Hysterical amaurosis may occur m clnldrcn. One must 
carefully distinguish between functional loss of power and simulation. 

Visceral Manifestations.— Respiratory Apparatus .-- orMi-dmbnnces in 
the respiratory rhythm, the most frequent, perhaps, is an exaggeration of the 
deupojUweath, which is taken normally every fifth or sixth inspiration, or 
there may be aa"catching” breathing, such as is si-eu when cold water is 
poured over a person. > In hysterical dyspncca there is no spi-eial di*!ie*s and 
the pulse is normal. In vvliat is known as the syndrome of Hriqucl there i*. 
shortness of breath, Suppression of the voice, and paralysis of the diaphragm. 
The anhelation is extreme. In rare instances there is Ipilypii.cif. .Viamg 
laryngeal manifestations aphonia is frequent and may persist for months or 
even years without other special symptoms of (lie disease. Spasm "f ih< 
muscles mav occur with violent inspiratory ('(torts and great am 

may even lead to cyanosis. ^Iiceougl^ or sounds re.semld.ng ,l ’ £ ' ‘J ' ‘ 

for weeks or months at a time. Among the most remarkable of ' 

manifestations are the hysterical cries. These may mimic 
by animals, such as barking, mewing, or grimhug; )rM 

of them have been repeatedly observed. Dxtraoidinary or I <|f 

citlier inspiratory or expiratory. 1 saw at \\ agoer s t . ^ 

,„ir,oc„ or fourteen. *« 

5SfS Srd“"suL /was — 

to a skeleton.^ Attacks of gaping, yawning, ai cu larly in young girls. 

Tho hysteric,. cough is 

It’ may occur m paroxysms, but Sir Andrew Clark has culled 

extremely monotonous and unpleasant o • occurring about the 

attention to a loud, barking cough (cynobexi ^ altacks , 
time of puBerty, chiefly in boys belonging to neurot.e 
whieft last about a minute, recur frequen y. deceptive and 

Thera i. a pcealiar form of '"XS”'"'1™’ d,«,L It,!- >l«d«m 
lead to the diagnosis of piihiionary is^ ^ ^ , 1( , ]limrv hunuoptysis; on sit- 
as a pale-red fluid—not so bright, contains particles of food, pave- 

tlin/it plants a reddish-brown sediment, It contains j 
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p.s—^^crcs; 

Staring tb. I»d, .pp^tiy ta?''Pr‘ .Sob: In <A» 

fi Aicb m#6od *»s to b.«!*«**““ g a,.tori i. „g«- 
cases there is.incessant gagging. y mw f ca ture may persist fot 

'gitated without much effort and withou^u^Thifca^ 

£» «ithont sroat d “ ritei * ffir 

able digestive disturbance in hy ft£l*norexia—-but feebly character- 

™ir M1 te I T ”i.t H&i SSET^^K. i* « 

rirt r £* - y&t-°£2 £ 5= “ 

, antagonism to food whl ^ “ . rige to gome 0 f those remarkable 

the approach of food, and this 8) /Mitchell) There are three 

cases of survival for long penods without food a JsychicaP 

special features in anorexia nervosa: P»«t, and mo^P ^ .* J always 
state, usually depressant, occasions y ^ considered here. Secondly, 

hysterical, and-the coni 1011 ®^ it regur gitation, vomiting, and the whole 
stomach symptoms, loss of appftiw, g S • fiddly, emaciation, 

' series of phfihomena associated with dvsenterv The patient finally 

which reaches a grade seen only t he thighs and legs , 

takes to bed, and in extreme ««■ b- «VJ a f * or on l y 

flexed, and contractures may o • wasted dry, and covered with \ 

‘upon urgent compulsion The sk ^ Mvera \ w Lks at a time, and 

bran-like 'scales. No food ^may m8 Although the condition 

attempts to ^ mayte ^ J from their home surroundings 
looks so alarming, these cases, ,■ recover in a remarkable 

wd tented bf W.ir «ib*ell’- m«th«d, "noted. DeA ■ 

r :szsz'Ziztt* - •* - 

ttetfrl’weighedonly 49 P™nd«. No ^“”""S il:y“by tonic co.- 
.Hysterical tympanites is a common feature y mu8cle8 . lt 

traction of the diaphragm andirilfaltic unrest (Kussmaul). Fre- 
may be associated wittfjthe 00 tTdisturbance in either the small or 

quent discharges of faeces may be d f ^ma is found in some hysterical 
large bowel,,An obstinate especially with the 

patients, which proves very . j looseness of bowels to 

taking of food. It seems an aggravated form of the looseness oi ^ 

which so many nervous people are subject on emo 10 ^ different form 

L. h«,= t. di.rrhc bn»«,»Wy »«« ff to g :i| An»;^ ly „ 

is that produced by what Mitchell calls tiii irtltahto-Mowm, m J CoIl . 

are paid frequently during the day, sometimes into grert ^ 

stipation is more frequent, however and may be due to a lo« °fpo ^ 

njpst remarkable of hysterical phenomena, loUowmg a s. oc W 



sUpahQi 1 , tympanites, vomiting, sometimes ham.atemosk The const!nation 
grovre worn, everything taken by the mouth ,s rejected. the vom.tus hcUmes 
fffiealim character, even scybala are brought am! suppoMtor.es am! cncmata 
are vomited. The symptoms may continue IV weeks amt then gradually sub¬ 
side. Laparotomy even thrice in one patient—lias shown a perfectly normal- 
looking condition of the bowels (I’arkes Weber). 

• ^diO-VMcnUir.- flittp'tl action of the heart on (lie slightest’emotion, with 
or without the subjective sensation of palpitation, is often a source of great, 
distress-^A alow pulse is less frequent. Tams about the lieifrt may simulate 
angina. ^ h lushes in various parts are among the most common symptoms, 
i Sweating may occur, or the seburrhaia ni(jrimn». causing a darkening of the 
skin of the eyelids. • 

Among the more remarkable vaso-motor phenomena are the so-called stig- 
mata or tuemcyfrhages in the skin,’such as were present in the celebrated ease’ 
of LomseLateau. In many cases these are undoubtedly tequila lent, but if, 
as appears credible, such bleeding may oust, in the hypnotic trance, there seems 
no reason to doubt its occurrence in the trance of prolonged religious ecstasy. 

Joint Affections. —To Sir Benjamin Brodie and Sir panics Paget we 
owe the recognition of these extraordinary manifestations of hysteria. Per¬ 
haps no single affection has brought more discredit upon tin* profession, for 
the cases are very refractory, and finally full into the hands of a*charlatan or 
faith-healer, under whose touch the disease may disappear id once. Usually 
it affects the knee or the hip, and may follow a trifling injury. 'Pin* joint is 
usually fixed, sensitive, ami swollen. The surface npiy be cool, but sometime* 
the local temperature is increased. To the touch it is yery sensitive and 
movement causes great pain. In protracted eases the muscles about the joint 
are somewhat wasted, and in consequence it looks larger. Tim pains arc often 
noofcuwal, at which time the local temperature may bo much increased. \\ lute, 
as a rale, neuromimetic joints yield to proper management, there are inter¬ 
esting instances in the literature in» which organic change lias sueyeeded tlm 
functional disturbance. In the remarkable ease reported m Weir Milebell s 
lectures, the hvsterical features were pronounced, and, on account of the i-liron- 
icity, the disease of the knee-joint was considered organic by such an author 1 y 
as Billroth. Sands found the joint surfaces normal, and the thickening 

due to inflammatory products outside the capsule nol „ irrin „ 

Intermittent hydrarthrosis may lie a manifestation of hysteria, occur b 
in the knee or other joints, sometimes with transien mental 

experimentally or accidentally only with iys t. ’ , , ree » ^„ 0 ti icr 

*'*•!> present thin same phenomenon m s isher ? ' .lightest 

.Ming peculiarity » the J^J**-*^ patient,. This' 
depandence can be placed upon Hit sun ■ _ / or im) atby. 

appears to result partly, but not w h °lly, rom^ d . igtent hallucina- 

Hysterical patients may become msa P , , ^ Q f an 

tions and delirium, alternating iierhaps with em ^ ^ enlirely 

fated character. For week? 01 months tt ey y simulate that of 

oblivious^their surroundings.- with a delirium which may simulate 
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dditimn tomans, particulaily in being associated with loathsome and un¬ 
pleasant animals. The nutrition may be maintained, but in these’eases there 
is qlways a very heavy, foul breath. With seclusion and care recovery usually 
takes place within three or fou* months. At the onset of these attacks and 
during convalescence the patients must be incessantly watched, as <a suicidal 
tendency is by no means uncommon. I have been accustomed to speak of this 
Condition as the status hystericus. • 

Of hysterical manifestations in the*higher centres that of trance is the 
most remarkablb. This may develop spontaneously without any convulsive 
seizure, but more frequently, in America at least, it follows hysteroid attacks. 
jQa fa de p sy may be present, a condition in which the limbs are plastic and 
remain in any position in which they are placed. • 

Tan Metabolism in Hysteria. —The studies of Gilles de la Tourette and 
Cathelineau, under Charcot’s direction, hafe shown that in the^rdinary forms 
of hysteria the .urine does not*show quantitative or qualitative changes, but 
in the severer types, characterized by convulsions, etc., there are important, 
modifications: reduction in the urates and phosphates; the ratio of the earthy 
to the alkaline phosphates, normally 1:3, is 1:2, or even 1:1. The urine is 
also reduced in amount. They think that these changes might sometimes serve 
to differentiate convulsive hysterfa from epilepsy, in which there is always an 
increase in the solid constituents after a seizure. 

Hysterical Fever. —In hysteria the temperature, as a rule, is normal. 
The eases with fever may be grouped as follows: (a) Instances in which the 
.fever is the sole manifestation. These are rare, but I have seen at least two 
cases in yjhieh the chronic course, the retention of the nutrition, and the 
entirely negative coadition of the organs left no other diagnosis possible. In 
a dase which I had under observation the patient had for four or five years an 
afternoon rise of temperature, reaching usually to 102° or 103°. She was well 
nourished and presented no pronounced hysterical symptoms, beyond a form 
of interrupted sighing respiration so olten seen in hysteria. There was a 
marked neurotic history on one side of the family. 

(b) Cases of hysterical fever with spurious local manifestations. These 
are very troublesome and deceptive cases. The patient may be suddenly taken 
ill with pain in various regions and elevation of temperature. The case may 
simulate meningitis. There may be pain in the head, vomiting, contracted 
pupils, and retraction of the neck—symptoms which may persist for weeks— 
and some anomalous manifestation during convalescence may alone indicate 
to the physician that he has had to deal with a case of hysteria, and has not. 
as he perhaps flattered himBelf, cured a case of meningitis. Mary Putnam 
Jacobi, in an article on hysterical fever, mentions a case in the service of 
Comil which was admitted with dyspnoea, slight cyanosis, and a temperature 
of 39° C. The condition proved to be hysterical. There is also an hysterical 
pseudo-phthisis with pain in the chest, slight fever, and the expectoration of a 
' blood-stained mucus. The cases of hysterical peritonitis may also show fever, 
(e) Hysterical Hyperpyrexia .—It is a suggestive fact that the cases of 
paradoxical temperatures repotted of late years, in which the thermometer ha* 
registered 112° to 120° or more, have been in women. Fiaud has been prac¬ 
tised ti^some of these, but others have to be accepted, though their explanation 
is impossible under our known laws. 
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DiagnMii.—Inquiry into the occurrence of previous man is ,i |ifiv . m , in 
the mental-conditions taay give important mfomiatmn. Th J 
a rule, should not be asked the mother, who of all others is least 
satisfactory mformation about the patient s condition. The .nvurreiM, «»£ 
globus hystericus, of emotional attacks, of weeping and ervmg, are itafion 
suggestive. The points of difference between the convulsive ‘attacks and . 
epilepsy were referred to in their description. and as a rule little difficulty*.,* 
experienced in distinguishing between the two conditions. The hv-ferintl 
paralyses are very variable and apt to be associated with aihesthesiu. The 
contractures may at times bo very deceptive, but the occurrence of areas of 
anaesthesia, of retraction of the visual field, and the development of minor 
hysterical manifestations,‘give valuable indications. The contractures disap¬ 
pear under full anmsthcsia. Special care must he taken not to confound the 
spastic -paraplegia of hysteria with lateral sclerosis. 

The visceral manifestations are usually recognized without .much difficulty. 
# The practitioner has constantly to bear in mind the strong tendency in hys¬ 
terical patients to practise deception. > . 

Treatment.—The prophylaxis in hysteria may be gathered from the re¬ 
marks on the relation of education to the disease. The successful treatment 
of hysteria demands qualities possessed by few physicians. The* first element 
is a due appreciation of the nature of the disease on the pari of tfie physician 
and friends. It is pitiable to think of the misery which lias'been inIhded on 
these unhappy victims by the harsh and unjust treatment wliu-li Inis resulted 
from false views of the nature of the trouble; on the other band, worry and* 
ill-health, often the wrecking of mind, body, ami estate, arc entailed, n|x>n 
the near relatives in the nursing of a protracted case of liystcrin. The minor 
manifestations, attacks of the vapors, the. crying and weeping spells, nrc pot 
of much moment and rarely require treatment. The physical condition should 
be carefully looked into and the mode of life regulated so us to insure system 
and order in everything. A congenial occupation offers the 1 >chI remedy for 
mamu>f-these-manifestations. Any functional disturbance should lie attended 
to and a course of tonics prescribe*!. Special attention should bn paid to the 

action of the bowels. • „„ 

Valerian and asafeetida are often of service, bocjhc pains in various 

parts, particularly in the back, the thcnno^a u t cr y 811 8 fl-Lit, e cc rici y j 
be found invaluable. Morphia should be withheld In the cnwnls.ve smziire^ 
particularly in the minor forms, it is often best, after settling the patici 
comfortably to leave her. When she comes to, and finds herself alone and 
without sympathy, the attacks are less likely to be repeated ere is, m» 

a -manta, 1 and..emotional anomaly, andt . P° rc i a tivcs who iiiisinlcrpret 
i. mnml mntol. At toms. .u.ro.n M by „r tl» dten 

entirely the symptoms and have no app necessary control is 

the sever* fims of hysteria can rarely be cured. The necessary go 
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impossible; hence the special value of the method introduced by Weir Mitchell, 
which is particularly applicable to the advanced cases which have become 
chronic and bedridden. The treatment consists in isolation, rest, diet, massage, 
and electricity. Separation frqm friends and sympathetic relatives must bo 
absolute, and can rarely, if ever, be obtained in the individual’s liome. An 
essential element in the treatment is an intelligent nurse. No small share 
t<| the success which has attended the author of this plan has been due to the. 
fact that he has persistently chosen as his allies bright, intelligent women. The 
details of the plan are as follows: The patient is confined.to bed and not 
allowed to get up, nor, at first, in aggravated cases, to read, write, or even to 
feed herself. Massage is used daily, at first for twenty minutes or half an 
hour, subsequently for a longer period. It is essential as a substitute for exer¬ 
cise. The induction current is applied to the various muscles and to the spine. 

' Its use, however, is not so essential as that of massage. The,diet may at first 
be entirely of milk, 4 ounces every two hours. It is better to give skimmed 
milk, and it may be diluted with soda water or barley water and, if necessary,„ 
peptonized. After a week or ten days the diet may be increased, the amount 
of milk still being kept up. A chop may be given at midday, a eup of coffee 
or cocoa with toast or bread and butter or a biscuit with the milk. The 
patients usually fatten rapidly ak the solid food is added, and with the gain 
there is, as a rule, a diminution or cessation of the nervous symptoms. The 
milk is the essential element in the diet, and is in itself amply sufficient. 

The remarkable results obtained by this method are now universally rceog- 
jiized. The plan is more applicable to the lean than to fat, flabby hysterical 
patients. Not only is it suitable for the more obstinate varieties with bodily 
manifestations, but in the cases with mental symptoms the seclusion aud sepa¬ 
ration from relatives and friends are particularly advantageous. In the hys¬ 
terical vomiting JJebove’s method of forced feeding may be used with benefit. 
For the innumerable minor manifestations and for the simulations the indi¬ 
cations fqr treatment are usually clear. <- All hysterical patients are subject 
to suggestion, and hypnotism has been used extensively. In cases of contrac¬ 
tion and of paralysis it is often of great help. Suggestion alone, without the 
induction of the hypnotic state, may suffice to cure hysterical paralysis. In 
careful hands it may be used, always remembering that hypnotism is a two- 
edged sword with which many good men in the profession have been sore 
smitten, and many patients more hurt than helped. 

XII. NEUBASTHEN1A (Psychaathenia). 

Definition. —A condition of weakness or exhaustion of the nervous system, 
giving rise to various forms of mental and bodily inefficiency. 

The term, an old one, but first popularized by Beard, covers an ill-defined, 
motley group of symptoms, which may be cither general and the expression 
.of derangement of the entire system, or local, limited to certain organs; henc’ 
the terms cerebral, spinal, cardiac, and gastric neurasthenia. 

Etiology. —The causes may be grouped as hereditary and acquired. 

(a) Heejuuxahy. —We do not all start in life with tljc same amount of 
nerve capital. Parents who have led irrational lives, indulging in excesses of 
various kinds, or who have been the subjects of nervous complaints or of mental 
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trouble, ma^ transmit to llioir children an org.nu/aiion which i* defective in 
what, for want of a liettcr term, wo mu-t call " Mono tone " Such nuli\ nltisil^ 
start Handicapped with a neuropathic predisposition. ami fiirin^li a cniiMih'r- 
able proportion of our neurasthenic patient* ‘A* \an (iieson -niinioii*lv puts 
it, the pbtential energies of the lusher loiistellalions of their association 
centres have been squandered by their ancostois," 

• Besides such Torms of hereditary neuropathy, which wo ha\e to look upon 
as instances of injury to the germ-plasm denied from one jir both of the ' 
parents, there have to be considered those eases in vvlinh during intra-iitorine 
life there have been conditions which interfered mill the proper development 
and nutrition of the embryo. So long a* these iiidividiniN are content to tnms- 
act a moderate business with their life capital, all may go well, hut there is 
no reserve, and in the exigences of ijiodern life these small capitalists go under 
and come to us*as bankrupts. 

( I ) Aoquihkd.—T he functions, though perverted most readily in persons 
who have inherited a feeble organization, mav also lie damaged m persons with 
no neuropathic predisposition by exercise winch is eicessivc'ui proportion to 
the strength—i. e., by strain. The cares and anxieties attendant upon the 
gaining of a livelihood may be borne without distress, hut in in.inv persons the 
strain becomes excessive and is first manifested as worry. The individual loses 
the distinction between essentials and non-essentials. trille* cause annoyance, 
and the entire organism reacts with unnecessary readiness In slight sthmili, 
and is in a state which the older writers called irritable weakness. 11 such 
a condition be taken early and the patient given rest, the balance js quickly 
restored. In this group may lie placed a large pnqiortioii of the ncatasl trines 
which we see among business men, teachers, and journalists. Neinastlieiya 
may follow the infectious diseases, particularly inlliieiizii, typhoid rover. iwA 
syphiliB. The abuse of certain drugs, alcohol, tobacco, morphine may lead to 
a high grade of neurasthenia, though the drug hnl.it is more often a result 
rather than a cause of the neurasthenia. Other causes more subtle, v.1 |x.ton , 
and less easily dealt with, are the worries attendant upon love alfairs, religious 
doubts, and the sexual passion. Sexual excesses have u.uloiih edly been exag¬ 
gerated as a cause of neurasthenia, but that they are responsible in a "'.nib, r 

° f ^i^a^tms, especially those following upon railway ace,denis, 

more often a combination of both. The appearance of he patient i. "k 
gestive, sometimes etareetoistie, but M™"<»*-*; 

«» ~ ^ geined I, th» l*^ti — i” »«' 

enters the room—the. way he is c lothc.l, . of wul .ri,i and 

Jwdy, his facial.expression, and the humor. may tt lllf ,|, grade 

1 slight anaemia may be present J J t j ( .„ (s an . usually lovv- 

; and tHe patient may be confined to bed Meutallv " 

spirited and despondent; women feSi""- and there have accordn.gly 
The local-symptom s may V , ( i is(! ase—cerebral. spinal. eardio- 

been described a whtfle series of type fi ‘ . # jaek-of accord- 

vascular, gastric, and sexual. In a | nn ' c up ] alM K and.the .objective 
aaee-bebM^lihe.symptonis of which Jic patient complain 
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t \h an S PR disonypridilft --ty -tfao-'phrmrriftn, In nearly every clinical type of the 
disease the predominant symptoms are referable to pathological sensations and 
the psychic effects of these. Imperfect deep is also complained of by a majority 
of patients, or, if not complained of, is found to exist on inquiry. 

Tp th° p°y" v ‘ ; -» form the symptoms are chiefly connected with 

t an inabi}ity,lp perform .the.ouli nary mental work. Thus a row of figures can 
not be correctly added, the dictation or the writing of a few letters is a soura- 
of the greatest # worry, the transaction of petty details in business is a painful 
effort, and there is losj^oL power of. fixed -attention. .With this condition there 
may be no hqaihirhp the appetite may be good, and the patient may sleep well. 
As a rule, however, there arS sensations of fulness and weight or flushes, if not 
actual headache. ‘■j]° Q p 1o °°" Q °° is a frequent concoihitant of the cerebral form, 
and may he the first manifestation. Some of thqpe patients are good-ifiinperol - 
and cheerful, but a majority are moody, irritable, and depressed. 

HypfiRosthesia, especially#) sensations of pain, is one of the main’ charac¬ 
teristics of almost all neurasthenic individuals. The sensations are nearly 
always referred fo some special region of the body—the skin, eye muscles, the 
joints, the blood-v essels, or the viscera. It is frequently possible {©"localize 
a number of points painful <j> pressure (Valleix^ points). In-some pa¬ 
tients thery Is marked vertigo, occasionally even resembling that of JJAniire’s 
disease. 

If such pathological sensations continue for a long time the mood and 
character of the patient gradually alter. The appalled--—imtabie-humor ’’ 
develops. r Many obnoxiously egoistic individuals met with in daily life are in 
reality examples* of psychic neurasthenia. Everything is complained of. The 
patient demands the greatest consideration for his condition; he feels that he 
hra been deeply insulted if his desires are not always immediately granted. 
He may at the same time have but littl e consideration for others. Indeed, in 
the severer forms of the disease he may show a malicious pleasure in attempt¬ 
ing to Inake people who seem happiefr than himself uncomfortable. Such 
patients complain frequently that they are “ misunderstood ” by their fellow*. 

In many cases the so-called “ anxiety conditions ^gradually come on; one 
scarcely ever sees a case of advanced neurasthenia without the existence of 
some form of “ anxiety.” In the « irripW fwv«ia. af ( nosoph obia! there 

may be only a fear of impending insanity or of approaching death or of apo¬ 
plexy. More frequently the anx iou s fool i n g is localized somewhere in the bod)’ 
—in the prsee ordial region, in the head, in the abdomen, in the thorax, or more 
rarely in the extremities. 

In some cases the anxiety becomes intense and the patients are restless, ami 
declare that they do not know what to do with themselves. They may throw 
themselves upon a bed, crying aid c o mpl aining, and makingnonvulsive roove- 
ments with the hands-and feet. S uicidal tendencie s are not uncommon m 
such cases, and patients may in desperation actually take their own lives. 

Involuntary mental activity may be very troublesome; the patient com¬ 
plains that when he is overtired thoughts which he can not Btop or control 
run through his head with lightning -like rapidity. In other cases there is 
marked absence of mind, the individual’s mind being so filled up owing » 
the overexcitability of latent memory pictures that he is unable to form the 
proper associations for ideas called up by external stimuli* Some time* a 
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patient complains that a definite word, a name, a unrulier, a melody, or a song 
keeps rumflng in his Head in spite o£ all lie ean do to abolish it. • 

In the severer eases of psychic nonraslhomo the so-called " phobiqs ",aro 
common. The most frerjuenriofm perhaps jf ayur_<ii>liubin. in which patients 
ji* .moment they come into an open space are oppressed by uu exaggerated 
feeling of anxiety. They seem “ frightened to death." and commence to 
iremble all over*; they complain of compression of the thorax and palpitation 
of the heart. They may break into profuse perspiration and assert that they, 
feel as though chained to the ground or that they can not mtfve a step. It is 
remarkable that in some such cases the open space can tic crossed if the indi- 
- vidual be accompanied by some one, even by a child, or if ho carry a stick or 
an umbrella! Other people are afraid to be left alone (monophobia), espe¬ 
cially m a closed-compartment (claustrophobia). 

The fear'bf people and of society is known a s anllir opoplmbia. A whole’ 
series of other phobias have been described—UjtopJuibia. or ll(o fear that high 
• things will fall; path ophobia, or fear of disease; siderodromophobia, or fear 
o£ a railway journey; siderophobia or astrophobiu, fear of thunder and light¬ 
ning!' Occasionally we meet with individuals who arc afraid of everything and 
every one—victims of the so-called pantophobia. 

Thq stp e.ripl senses may be disturbed, particularly vision. An aching or 
weariness of the'eyeballs after reading a few minutes or Hashes’ of light, are 
common symptoms. The “ irritable eye,” the so-called nervous or ncurnpHicmc 
asthenopia, is familiar to every family physician. According to Biiiswuiiger, 
the essence of the asthenopic disturbance consists m pathological sensation* 
of fatigue in the ciliary muscles or the medial recti. . . 

There may be acoustic disturbances-hyperalgesia and even true hyper- 


aCUB One of the most common of all the symptoms of neurasthenia is the preJmre 
in the head complained of by these patients. This symptom, variously ilc 
scribed, may be diffuse, hut is morOfrequently referred to some on* region 

plain of weariness on the least C “L ’ in lhe w There may 

intercostal neuralgiform pains an rochialgia may he spontaneouH, 

be spots of local tenderness on the spine. The ach.algm may ^ ^ 

or may be noticed only on 0 f numbness and tingling, and 

disturbances of sensation, partic yj neuralgias, especially in connection 
the reflexes may be increased. V > aching pain in tin 

with the genital organs, are ^ ™ t . on>bint complaint in these cases, 

back or in the back of the neck ■ wVt , i( , r tlus condition is one of nenras- 
In women it is often impossible■ ■ ^ that U(0 disturbances of imisoulai 
thenia or hysteria. It is ,n ' F h wr ilings amyosthenm partieu- 

aetivity are most pronounced and m"* * mfty ^ irritative 0 r paretic, o, 

larly plays an important ™j coordination are not uncommon it 

^These 

^^— probably owing 10 insufficient 
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ration on the part of the sympathetic rather than to paresis of the oculo¬ 
motor nerve. Occasionally Horn berg's Bymptoin may be present, and the 
patient, or even his physician, may fear a beginning tabes. More rarely .there 
is disturbance of such finely coordinated acts as writing and articulation, not 
unlike those seen at the onset of general paresis. Such symptoms %re always 
alarming, and the greatest care must be taken in establishing a diagnosis. 
That they may be the symptoms of pure neurasthenia, however, can no longer 
.be doubted. 

The reflexes dn neurasthenia are usually increased, the deep reflexes espe¬ 
cially never being absent. The condition of the superficial reflexes is less 
constant, though these, too, a«e usually increased. The pupilsjjare often diluted, 
and the reflexes are usually normal. There may be inequality .of the pupils 
in neurasthenia, a point which Pelizaeus has especially emphasized. Errors 
'in refractiofi are common, the correction of whiclf may give gjeat relief. 

In another type of cases the .muscular weaknesq is extreme, and may go on 
even to complete motor helplessness. Very thorough examination is necessary 
before deciding qsjto the nature of the affection, since in some instances serious 
mistakes have been made. Here belong the atzemia of Ncftel, the akinesia 
algera of Mobius, and the neurasthenic form of astasia abasia described by 
Binswanger. . • 

In other 'cases the cardio-vascular symptoms are the most distressing, and 
may occur with only slight disturbance of the cerebro-spinal functions, though 
the conditions are nearly always combined. Palpitation of the heart, irregular 
pndjrery rapid action (neurasthenic tachycardia), and pains and oppressive 
feelings in the cardiac region are thp most common symptoms. The slightest 
exciteihent'may be followed by increased action of the heart, sometimes asso¬ 
ciated with sensations of dizziness and anxiety, and the patients frequently 
havfe the idea that they suffer from seriouB disease of this organ. Attacks of 
pseudo-angina may occur. 

Vaso-rpotor , disturbances constitute <a special feature of many cases. 
Flushes of heat, especially in the head, and transient hypertemia of the skin 
may be very distressing symptoms. Profuse sweating may occur, either local 
or general, and sometimes nocturnal. The pulse may show interesting features, 
owing to the extreme relaxation of the peripheral arterioles. The arterial 
throbbing may be everywhere visible, almost as much as in aortic insufficiency. 
The pulse, too, may under these circumstances have a somewhat water-hammer 
quality. The capillary pulse may be seen in the nails, on the lips, or on the 
margins of a line drawn upon the forehead, and I have on severed occasions 
seen pulsation in the veins of the back of the hand. A characteristic symptom 
in some cases is the throbbing aorta. This “ preternatural pulsation in the 
epigastrium,” as Allan Bums calls it, may be extremely forcible and suggest 
the existence of abdominal aneurism. The subjective sensations associated 
with it may be very unpleasant, particularly when the stomach is empty. 
c In women especially, and sometimes in men, the peripheral blood-v^ael,- 
are contracted, the extremities are cold, the nose is red or blue, and the face 
has a pinched expression. These patients feel much more comfortable when 
the cutaneous vessels are distended, and resort to various qieans to favor thin 
(wearing of heavy clothing, use of diffusible stimulants). 

The general features of gastro-intestinal neurasthenia have been dealt with 
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amlp a* section of nervous dyspepsia. The connection of these eases with 
dilatation sf the stomach, floating kidney, and the condition which Ulfonnl 
calls entgroptom has already been mentioned. 

SjucmUimrasthenia is a condition m whi K h there is an irritable weakness 
of*the Bernal organs manifested by nocturnal emissions, unusual depression 
aftfijuntexaonrse, and often by a distressing dread of impotence. The mental 
condition of these patients is most pitiable, and they fall an' easy prey to 
quacks and charlatans of all kinds. 

Spermatorrhoea i*--the bugbear of the majority. They esin plain. #f- eon- 
ijjHjfjd losses hflHtUy without accompanying pleasurable sensations. After 
dafonation or' nyjtfjjritiQn there may be seminal discharges. J1 icroscupic ex¬ 
amination sometimes reveals the presence of spermatozoa. Actual non mis 
impotence- ia- not uncommon. The “painful testicle” is a well-known ncurus- 
thenie~pheaempnon. In thb severer cases, especially those beariilg the stig-’ 
mata of degeneration, thero, may be evidence of serial pervurejon. 

Tn farp files it ia-common to find a tender ovary, and painful or irregular 
menstruation. , . 

In all forms of neurasthenia the condition of the urine is important. 
Many cases are complicated with the symptoms of the condition known as 
licjy gmia and so marked may this be that Some tune indeed made a special 
form of lithamic neurasthenia. Polyuria may be present, but i* more com¬ 
mon in. hysteria. With disturbed digestion the urates and. oxalates ipay bo 
in excess. 

TKogwod* —rPt yrhju ihtnijL —Under this term Janet would separate from 
neurasthenia the eases characterized by mental, emotional,.and physical dis¬ 
turbances, imperative ideas, phobias of all sorts, doubts, enfeebled will, ilmon- 
trollable movements, and many of the borderland features of Hie humility* of 
young persons. It is really an inherited yyrelionenrosiH, while ncmusth.diia 
is-tuwalbuapquired. Obsessions of all sorts characterize the condition and 
thaw-may be a feeling of unreality asd even of loss of personality. (Jew com¬ 
plicated the condition may be is shown from the following varieties distin¬ 
guished by Janet: (1) The doubter, in whom obsessive ideas ure not very 
precise, more of tlie nature of a general indication lather than a specific idea, 
such as a craze for research, for explanation, for computing. (- I 
yulous. whose obsessions are of a moral nature, ilicir mamas 
ness of statement, of exact truth, of conjuration, o n p.mi " . < ’ 

etc (31 The criminal, whose obsessive ideas are of homicide, theft, and o h 
overt acts.^ ThiTimpulsive idea , stronger in Hus than ,n the other vaneHes. 
<«> «• **** dip—, ^ »* h " 

1» .Si».."" 


chasthenia, a condition in 
with the obsession. 


"uii mu uuse»muu. ii nu il„. dilfcrcllt 

The anxiety conditions " ,ul , ”"7^° wl^n they accompany ■■'•nras-* 

dependent ,n Hie major,ty of iiHanccs 

upon faulty heredity. wlli(; i, has to be diagnosed from 

Neurasthenia ,s a duMM* ab ve « from an oWation of Ins general 
the subjective statenicnls of the pane , . .. T i, c nbysical examina- 

bchaVior rather than from the physical examination. I he physic 
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tion is of the highest importance in excluding other diseases likely to bfe 
confounded with it. That somatic changes occur and* that physical signs are 
often to be made out is very true, and we owe to Lowenfeld especially a qareful 
discussion of these points, but there is nothing typical or pathognomonic in 
these objective changes. t 

Th e hy pochondriac differs from the neurasthenic in the excessive psychic 
ddiatoctipaT pHEe pathological sensatfons To which he is auhject. -He i*. the 
victim of actual delusions regarding his condition. 

The confusion of neurasthenia with hysteria.is still more frequent; in 
women especially a diagnosis of hysteria is often made when in reality the 
condition is one of neurasthpnia. In the absence of hysterical paroxysms, of 
crises, and of those marked emotional and intellectual characteristics of the 
hysterical individual the diagnosis of hysteria should not be made. Of course, 
• in many of the cases of hysteria definite hysterical stigmata (hysterical paral¬ 
yses, convulsions, contractures, ^uuesthesias, alterations in the visual field, ete.) 
are present, and the diagnosis is not difficult. 

Epilepsy is nqt likely to be confounded with neurasthenia if there be defi¬ 
nite epileptic attacks, but the cases of petit mat may be puzzling. 

The onset of exophthalmic goitre may be mistaken for neurasthenia, espe¬ 
cially if therp be no exophthalmos at the beginning. The emotional disturb¬ 
ances and the irritability of the heart may mislead the physician. In pro¬ 
nounced cases of nervous prostration the .differential diagnosis from the various 
psychoses may be extremely difficult. 

The two forms of organic disease of the nervous system with which neuras¬ 
thenia is most likely to be confoupded are tabes and general paresis. The 
symptoms of the spinal form of neurasthenia may resemble those of the former 
disease, while the symptoms of the psychic or cerebral form of neurasthenia 
msfy be very similar to those of general paresis. The diagnosis, as a rule, 
presents no difficulty if the physician be careful to make a thorough routine 
examination. It is only the superficial study of a case that is likely to lead 
one astray. In tabes especially a consideration of the sensory disturbances, 
of the deep reflexes, and of the pupillary findings will always establish the 
presence or absence of the disease. In general paresis there is sometimes more 
difficulty. The onset of general paresis is often characterized by the appear¬ 
ance of symptoms quite like those of ordinary neurasthenia, and the family 
physician may entirely overlook the grave nature of the malady. The mista ke 
in the other direction is, howexer^pediftpsjust as common. A physician who 
once or twice has seen a case of general paresis "arise out of what appeared to 
be one of pronounced neurasthenia is too prone afterward to suspect every 
neurasthenic to be developing the malign affection. The most marked symp¬ 
toms, however, of psychic exhaustion do not justify a diagnosis of general 
paresis even when the history is suspicious, unless along with it there is a 
definite paresis of the pupils, of the facial muscles, or of the muscles of articu¬ 
lation. 4Justnry of syphilis or of ehronie-aleohoKsm or morphinism ^sso- 
cated with severe psychic exhaustion Bhould, of course, put one always on his 
guard, and the physician should be sharply on the lookout for the appearance 
of intellectual defects, paraphasia, facial paresis, and sluggishness of the pupils. 

Treatment. — P“nnrH‘" ,T " —Many patients come under our care a gen¬ 
eration too late for satisfactory treatment, and it may be impossible to restore 
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the exhausted capital. ^ The greatest, care should lie taken in the rearing of 
children of neuropathic predisposition. Krom a \on early age they should 
beUBmittcd to a process of “psychic hardening," every effort being mady to 
strengthen the bodily and mental condition, liven in infnnej the child should 
. neft be patnpered. Later on the greatest care should he exercised with regard 
to food, sleep, and school work. Complaints of children should not be too 
seriously considered. ' • 

Much depends upon the example set by the parents. A rustless, emotional., 
constantly complaining mother will rack the nervous system n(*a delicate child. 
In some instances, for the welfare, of a developing boy or girl, the physician 
may find it necessary to advise its removal front home. 

^MiBatiaahUdren are (specially liable during development to fits of temper 
and of emotional disturbance. These should not lie too lightly considered. 
A'valent chastisement in such cases is to be avoided, and loss of 
temper on the part of the parent or teacher is particularly pernicious for the 
•nsrofiflfl system of the child. Where possible, in such instances, the liest treat¬ 
ment is to put the obstreperous child immediately to lied,Mad if the, excite¬ 
ment and temper continue a warm bath followed by a cool, douche may he 
effective. If he be put to bed after the bath sleep soon follows. 

Special attention is necessary at puberty in both Imvs and girls. If there 
be at this period any marked tendency to emotional disturbance or to intel¬ 
lectual weakness the child should be removed from school and every ear* taken 


to avoid unfavorable influences. 

IJggSONAL Hygiene. —Throughout, life individuals of neuropathic pmlis-* 
position should obey scrupulously certain hygienic and prophylactic.rules. In¬ 
tellectual work especially should lie judiciously limited find should alternate 
frequently with periods of repose. Excitement of all kinds should of course 
be avoided, and such individuals will do well to be abstemious in the use of 
tohacco, tea, coffee, and alcohol, if, indeed, they be permitted to use these 
substances at all. The habit. ha P1 fily becoming very common, of*taking at 
least once a year a prolonged holiday away from the ordinary environment, 
in the woods, in the mountains, or at the seashore, should lie urgently in- 
joined upon every neuropathic individual. In many instances it is found to 
be the greatest relief and rest if the patient can take Ins holiday away from 

MS During ordinary life nervous people should, during some portion of each 
Dur g 7 , th jiody. Cold baths, swimming, exorcises m 

day, pay rational a en ion khe * enc ket, hunting, shooting, row- 
the-gymnasium, gardening, gou, lawn i » tho gunera l nutrition. 

ing, sailing, and bicyc in M ar ^ recomm ende<l only to individuals physically 
Such exercises aro. o ™«> J established the greatest care must 

equal to them. If “f M anv nervous girls have been com- 

be observed in the ordtrm n o - «ilvioG with regard to long walks, 

pletely broken down ,‘ov —'Che treatment of neurasthenia wl.e.f 

Treatment of the Condi • • thoughtful physician. Every 

once established presents a vanw P" „ a ru | u requiring exactly 
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been weakened by injurious influences. The general character of the indi¬ 
vidual, his physical and social status must of course be considered, and the 
therapeutic measures carefully adjusted to these. 

Thejliagnosis having been .settled, the physician may assure the patient 
that with prolonged treatment, during which his cooperation with the physi¬ 
cian is absolutely essential, he may expect to get well. He muBt be told that 
much depends upon himself and that he must make a vigorous effort to over? 
come certain of his tendencies, and that all his strength of will will be needed 
to further the progress of the cure. In the case of business or professional 
men, in whom the condition develops as a result of overwork or overstudy, it 
may be sufficient to enjoin absolute rest with change of scene and diet. A- trip 
abroad r with a residence for a month jaLisa-m Swataeriand, pr^if there are 
symptoms-of nervous dyspepsia, a^reaidence at one of the Spas will usually 
'prove sufficient. The excitement of the lafge cities abroad shq'ild be avoided. 
The longer the f disease has lasted and the more intense the symptoms have 
been, the longer the time necessary for the restoration of health. In cases of, 
any severity the patient must be told that at least six monies’ complete ab¬ 
sence from business, under strict medical guidance, will be necessary. Shorter 
periods may of‘course be of benefit, which, however, as a rule, will be only 
temporary. ( ' 

it will often be found advisable to make out a daily programme, which 
Bhall occupy almost the whole time of the patient. At first he need know 
nothing about this, the case being given over entirely to the nurse. As im¬ 
provement advances, moderate, physical and intellectual .exercises, alternating 
frequently with Test and the administration of food, may be undertaken. Some 
one h6ur of the day may be left free for reading, correspondence, conver¬ 
sation, and games. In some instances the writing of letters is particularly 
harfaful to the patient and must be prohibited or limited. Cultured -indi- 
vidnals may find benefit from attention to drawing, painting, modelling, 
translating from a foreign language, the,, making of abstracts, etc., for short 
periods in the day. 

In not a few cases, including a large proportion of neurasthenic women, 
a systematic Weir Mitchell treatment rigidly carried out should be tried (see 
Hysteria). For nhatirmtn ami pinlimlnl iibhh' particularly if combined with 
the-chloral or morphia habit, no other plan is so satisfactory. Th e pati ent 
must be is o la ted , from his friends, and any regulations undertaken must be 
strictly adhered to, the consent of the patient and his family having first been 
gained. If the case.responds well to the treatment there should be a gain of 
from 2 to 4 pounds per week. The benefit is often extraordinary, individuals 
increasing in weight as much as from 50 to 80 pounds in the course of twelve 
.weeks. The treatment of the gsstno'WHff'brtmtinal symptoms so important 
in this condition has already been considered. For the irregular paint, par¬ 
ticularly in the back and neck, the thermo-cautery is invaluable. 

:| Hydrotherapy is indicated in nearly every case if it can be properly applied. 
Much can be done at home or in an ordinary hospital, but for systematic 
hydrotherapeutic treatme nt ' re si dence in a suitable sanitarium'ia necessary. 

I have found the wet pack of especial-value. Particularly at night, in cases of 
sleeplessness, it is perhaps the best remedy against insomnia we have. Some 
patients gain rapidly in weight through the systematic use of the wet pack. 
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^alt bathe are more helpful to some patients. The vaiious forms of douches, 
partial paq^s, foot baths, etc., may be valuable in individual cases. The Scotch 
douche is often invigorating in the milder eases. 

•Rtwrhmiberapv is of some value, though only in combination with 'psvVhic 
treatment and hydrotherapy. General and focal faradization, galvanic cleo- 
tri f.vt y r • and Franklinization may be used; in every case, however, with great 
caution and only by skilled operators. The care of the eyes is most important 
'and refractive errors should be corrected. 

Treatment by drugs should be avoided as much as possilje. They are of’ 
benefit chiefly in the combating of single symptoms. A placebo i.- sometimes 
necessary for its psychic effect. Alcohol, morphia, chloral, or cocaine should 
nexsc be given. The fajnily physician is often responsible for tin' develop¬ 
ment of a drug habit. I have been repeatedly shocked by the loose, careless 
way in which physicians inject morphia for a simple headache or a mild. 

neuralgia. * , . 

Genera l tnnioa may be helpful, especially if the individual he nna*nuc. 
Arsenin,and. more often iron, are then indicated. The value of phosphorus lias 
been exaggerated. For the severer pains and nervous attacks some sedative 
may occasionally, be necessary, especially at the beginning «f the t rent meni. 
The bromides, especially a mixture of the sajts of ammonium, potassium, *«'« 
sodium may here be given with advantage. An oecasion.il dose <4 plum-elm. 
StaffijJIpnfa may be required, but the loss of these.subs.aueeswvi -n 
with the better. For the relief of sleeplessuws ndnsuns 

££*£"*3 «T^ve°a * 

of opiimi in piU to my , tJiLnl will, opiim, i>, 

will sometimes yield permanent relief, a prom >(, 

however, never necessary in neurasthenia. faith, to 

Fai4 Healing.—I n all ages, and in all lands, t 

useihnjEprds of St. James, has ica te ’ ml beBU tiful system of faith 

amid the ^Esculapian cult, the mc dicine took its rise. As a profession, 
healing the world has seen, scie ] atter t a uh has been one of our 

consciously or unconsciously. mor^ ^ ^ ^ lruth when he said, “ Hc\ 
most valuable assets, and Gal -P ' bavc the greatest confidence, 

cures moet successfully in w 'om J asychasthcnia, the weak brothers and 
It is in these cases of neurast m £ the physician conics into play, 

the weak sisters, that the personal ctoacteol t 1 can work just the 
and once let him gain the confidenee dtlm ^ Bcai||(rf Three 

same sort of miracles as Our Lady o ona , jty in w hom the liidividua 

elements are necessary: firs, a ,j £ ] e Jays of Greece), one o > 

has faith—Christ, Buddha, JSsculapms jm ti. J ^ wt .„, physi- 

saints, or, what has served the ^ ^^ary, the aervme of a 
ciam Secaadly^certain accessonea-^ ^ skilful nurse. 1 lordly, 

temple, ot^us a hoBpital or it. v fS ? “ will it” attitude of non., 

sugg e st i on* ) eithor of the ‘ on y * ’ cre( , ( ^ or 0 f the active belie in 

which ia the essence of every ci 0 f healtll ■„ within reach, 

assurance of the physician that the preciou 
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YTTT the traumatic neurosis. 

(Railway Brain and Railway Spine; Tratunatio Hyiteria.) 

Definition; —A morbid condition following shock which presents the symp¬ 
toms of neurasthenia or hysteria or of both. The condition is known as 
* railway brain ” and “ railway spine.” 

' Erichsen regpded the condition as the Tesult of inflammation of the men¬ 
inges and cord, and gave it the name railway spine. Walton and J. J. Putnam, 
of Boston, were the first to recognise the hysterical naturo of many of the cases, 
and to Westphal’s pupils we* owe the name traumatic neurosis. For an ex¬ 
cellent discussion of the whole question the reader is referred to Pearce Bally’s 
..work, On Accident and Injury; their Relation to Diseases of the Nervous 
System. 0 

Etiology. —The condition follows an accident, often in a railway train, in 
which injury has been sustained, or succeeds a shock or concussion, from which 1 
the patient may apparently not have suffered in his body. A man may appear 
perfectly well for several days, or even a week or more, and then develop the 
symptoms of the neurosis. Bodily shock or concussion is not necessary. The 
affection may'follow a profound mental impression; thus, an engine-driver 
ran over a child, and received thereby a very severe shock, subsequent to which 
the moat pronounced symptoms of neurasthenia developed. Severe mental 
strain combined with bodily exposure may cause it, as in a case of a naval 
officer who jvas wrecked' in a violent storm and exposed for more than a day 
in the ^rigging before he was rescued. A slight blow, a fall from a carriage 
or on the stairs may suffice. 

symptom —The cases may be divided into three groups: simple neuras¬ 
thenia, cases with marked hysterical manifestations, and cases with severe 
symptoms indicating or simulating organic disease. 

. (a) Smxhs Tbjlumatio Nburabthjsnia. —The first symptoms usually de¬ 
velop a few weeks after the accident, which may or may not have been asso¬ 
ciated with an actual trauma. The patient complains of headache and tired 
feelings. He is sleepless and finds himself unable to concentrate his attention 
properly upon his work. A condition of nervous irritability develops, which 
may have a host of trivial manifestations, and the entire mental attitude of 
the person may for a time bo changed. 11c dwells constantly upon his condi¬ 
tion, gets very despondent and low-spirited, and in extreme cases melancholia 
may develop. He may complain of numbness and tingling in the extremities, 
and in some cases of much pain in the back. The bodily functions may be well 
performed, though such patients usually have, for a time at least, disturbed 
digestion and loss- in-weight. The physical examination may be entirely* nega¬ 
tive. The reflexes are slightly increased, as in ordinary neurasthenia. The 
pupils may be unequal; the cardie-vascular changes already described in neu¬ 
rasthenia may be present in a marked degree. According as the symptoms* are 
more spinal or more cerebral, the condition is known as railway brain or rail¬ 
way spine. 

(2) Cases with Marked Hysterical Features. —Following an injury 
of any sort, neurasthenic symptoms, like those described above, may develop, 
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and in addition symptoms regarded as clmrueioristie of hysteria. The emo¬ 
tional element is prominent, and there is lint, slight control over the feelings. 
The patients have headache, backache, and vertigo. A violent tremor may lie 
present, and indeed constitutes the most sinking feature of the care, 'in'the 
ca|e of afi engineer who developed subsequent to an accident a scries of 
nervous phenomenon, the most marked feature was an excessive tremor of , 
the entire body, which was specially manifest during emotional excitement. 
The most- pronounced hysterical symptoms are the sensory disturbances. As 
first noted by Putnam and Walton, hemiana'sthesia mav occur as a sequence* 
of traumatism. This is a common symptom in France, lmt rare in England 
and in the United States. Achromatopsia may .exist on the ana>«thctie side. 

A second, more common,, manifestation is limitation of the field of vision, 
similar to that which occurs in hysteria. 

Remarkably disturbances may develop in some of those eases. • 1 once saw* 
a man who had been struck by an electric car. whose chief symptom was an 
extraordinary increase in the number of respirations, lie was a stout, power¬ 
fully built man, and presented practically no oilier symptom than dyspiuea 
of the most extreme grade. At the time of observation his respirations were 
over 130 per minute, and he staled that they had been cmuiMl nl over 150. 

(3) Cases in wuicii the Symptoms beuukst Organic Disease oe tub 
Bbain and Cord. — As a result of spinal concussion, without fracture or ex¬ 
ternal injury, there may subsequently develop symptoms suggestive of organic 
disease,.which may come on rapidly or at a laic dale. Tn a case reported by 
Leyden the symptoms following the concussion were, at first slight and the 
patient was regarded as a simulator, but finally (lie condition became aggra¬ 
vated and death resulted. The post mortem showed a phrenic jMiymemn- 
gfETs.which had doubtless resulted from the accident. The cases 111 Ibis grpup 
about which there is so much discussion are these which display marked *011- 
sory and motor changes. Following an accident m which the patient has not 
received external injury a condition.of excitement may develop within a week 
or ten days; he complains of-headache and backache, and on examination 
sensory distarbances are found, cither hemianesthesia or areas on the skm in 
whichiha sensation is much benumbed; or painful and tactile ,u 'P r ^™ s “g 
be distinctly felt in certain regions, and the temperature sense1 is absen V c 
distribution may be bilateral and symmetrical in limited rej.pons.or eniup g 
• IT • -I .■ (fold nf vision is usually marked in these (Umh, 

wnters describe cases of mono{ c » a3 mani festation of profound hysteria.. 

w * “> * 

ive of hysteria. , succce( ij nf , to symptoms which may 

In rare cases following traum jcal g there are orga nic changes 

have been regarded as neurasthc hy^ ^ ig demon t tol dearly 

ti * w- *“ «*«— 1 
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reliance can be placed as indicating organic change arc optic atrophy, bladder 
symptoms, particularly in combination with tremor, p&resis, and exaggerated 
reflexes. 

The anatomical changes in, this condition have not been very definite. 
When death follows spinal concussion within a few days there may be jio 
apparent lesion, but in some instances the brain or cord has shown puncti- 
form haemorrhages. Edes has reported 4 cases in which a gradual degeneration 
.in the pyramidal tracts followed concussion or injury..of tl}e spine; but in all 
these cases thertf was marked tremor and the spinal symptoms developed early, 
or followed immediately upon the accident. Autopsies upon cases in which 
organic lesions have supervened upon a traumatic neufosis^are extremely rare. 

Diagnosis.—A condition of fright and excitement fouowisg an accident 
may persist for days or even weeks, and then gradually pass ’away. The symp- 
*toms of neurasthenia or of hysteria which shbsequdhtly dd/efop present nothing 
peculiar and are identical with* those which occur uhder iqther’circumstances. 
Care must be taken to recognize simulation, and, as in' these cas&j the condition 
is largely subjective, this is sometimes extremely dhficult. In a careful Exam¬ 
ination a simulator will often reveal himself by exaggeration of certain symp¬ 
toms, particularly sensitiveness of the spine, and by increasing voluntarily tho 
reflexes. Mapnkopff suggests as t good test to take the pulse-rate before, dur¬ 
ing, and after pressure upon an area said to be painful. If the rate is quick¬ 
ened, is held to be.proof that the pain is real. This is not, however, always 
the case. It may require a careful Study of the case to determine whether the 
individual is honestly Suffering from the symptoms of which he complains. 

A still mo& important question in these cases is, Has the patient organic dis¬ 
ease?* The symptoms given under the first two groups of cases may exist in 
a marked degree and may persist for several years without the slightest evidence 
of Organic change. Hemiansesthesia, limitation of the field of vision, mono¬ 
plegia with contracture, may all be present as hysterical manifestations, from 
which recovery may be complete. In our present knowledge the diagnosis of 
an organic lesion should be limited to those cases in which optic atrophy, blad¬ 
der troubles, and signs of sclerosis of the cord are well marked—indications 
either of degeneration of the lateral columns or of multiple sclerosis. 

Prognosis.—A majority of patients with traumatic hysteria recover. In i 
railway cases, so long as litigation is pending and the patient is in the hands 
of lawyers the symptoms usually persist. Settlement is often the starting-point 
of a speedy and perfect recovery. I have known return to health after tho 
persistence of the most aggravated symptoms with complete disability of from 
three to five years’ duration. On the other hand, there are a few cases in which 
the symptoms persist even after the litigation has been closed; the patient goes < 
- from bad to worse and psychoses develop, such as melancholia, dementia, or 
occasionally progressive paresis. And, lastly, in extremely rare cases, organic 
lesions may occur as a sequence of the traumatic neurosis. 

« The function of the physician acting as medical expert in these cases,, con¬ 
sists in determining (a) the existence of actual disease, and (6) its character, 
whether simple neurasthenia, severe hysteria, or an organic lesion. The out¬ 
look for ultimate recovery is good except in cases which present the more seri¬ 
ous symptoms above mentioned. Nevertheless, it must be borne in mind that 
traumatic hysteria is one of the most intractable affections which we are called 
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upon to treat In the treatment of the traumatic neuroses the practitioner- 
may be guMed. by the principles laid down in the preceding chapter, in which 
the treatment of neurasthenia in general has been described. 

XIV. OTHER FORMS OF FUNCTIONAL PARALYSIS. 

I. Periodical Paiulysis. 

The periodical paralysis of the ocular muscles, which may^recur for years,* 
has already been referred to. A periodical paralysis involving the general 
muscles, also a “ family affection, may return with great regularity. <1 old- 
flam described-tWelve cases in one family, the'horedity being through the 
mother. In the United States K. W. Taylor described eleven eases in one 
family in five generations. •Holtzapple, of York, Pa., reports 10 «ases in one, 
family. Six or the number died in an attack. 

The clinical -picture is similar in all recorded cases. The pifralysis involves, 

*as a rule, the arms, and legs, but may be general below the neck. It comes on 
in healthy persons without apparent cause, and often durirtg’sleep. At first 
there may be weakness of the limbs, a feeling of weariness and sleepiness, but 
rarely sensory symptoms. The paralysis, beginning in the legs, to which it 
may be confined, is usually complete within, the first twenty-font .hours. The 
neck muscles are sometimes involved, and occasionally those of the tongue and 
pharynx. The cerebral nerves and the special senses are, as a rule, unaffected. 
The temperature is normal or subnormal and the pulse slow. The deep re¬ 
flexes are diminished, sometimes abolished, and the skin reliefs may bo* 
enfeebled. A most remarkable feature is the extraordinary -reduction o S com¬ 
plete abolition of the faradic excitability of both muscles and nerves. , _ 
Improvement begins within a few hours or a day or two the parajmib 
disappearing completely and the patient becoming per oc y wi. u - ,l 
• usually recur at intervals of one to two weeks but they may return da. Jg 
They generally cease after the fiftieth year. There may be sign* of acute 
dilatation of the heart during the attack In the three ca*, * 

T K Mitchell Flexner, and Edsall, a diminished kreatimn e^ . 

several days before and at the beginning of a .fXln !ull dl^ 
There was a rise to normal after the attacks. 0 aS5 
either shortened or aborted the paralyses. 

11. Astasia; Abasia. 

These terms, indicating respectively ^^^eemlitinns ehfrae- 

wdk. have been b, with H* «• 

terized by loss of the powei o < S , (jefittition is as follows: 

muscular power, coordination, ant h0 ' isa • t n(1 ing erect and walking 
“A morbid state in which the impossibility ot stann „ strength,, 

normally is in contrast with the integrity;of cns.ihoni.jt 

and of the coordination of the ot mi " 10VC " , entity, and is probably a func- 

condition forms a symptom group, no a n - ^ ^ 5f) caseg reported in 

tional neurosis. . Knapp in his monog < p ^ 25 j n WO men. In 21 cases 

the literature. Twenty-five of these were . ^ in 4 Mention psychoses, 
hysteria was present; in 3, chorea; m 2, eplepy , ’ 
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As a role, the patients, though able to move the feet and legs perfectly when 
in bed, are either unable to walk properly or can not'stand at all? The dis,- 
turpances have been very varied, and different forms have been recognized. 
The commonest, according to Knapp’s analysis of the recorded cases, is the 
paralytic, in which the legs give out as the patient attempts to walk mid “ bend 
under him as if made of cotton.” “ There is no rigidity, no spasm, no inco¬ 
ordination. In bed, sitting, or even while suspended, the muscular strength 
is found to be good.” Other cases are associated witl^ spasm or ataxia; thus 
there may be movements which stiffen the legs and giveto the gait a some^yhat 
spastic character. In other instances there are sudden flexions of the legs, or 
even of the arms, or a saltatory, spring-like spasm. In a majority of the cases 
it is a manifestation of a neurosis allied to hysteria? 

The cases, as a rule, recover, particularly in young persons. Relapses are 
not uncommon. Tho rest treatment and static electricity should be employed. 


H. VASO-MOTOR AND TROPHIC DISORDERS. 

L RAYljATJD’S DISEASE. 

Deflnitioh.—A vascular disorder, probably dependent'upon vaso-motor in¬ 
fluences, characterized by three grades of intensity: Local,syncope, (h) 

local-asphyxia, and (a}-local or symmetrical gangrene. 

, Local Syncope. —This condition is seen most frequently in the extremi¬ 
ties, producing the condition known as dead fingers or dead toes. It is analo¬ 
gous to that produced by great cold. The entire hand may he nffVv>h-d jiuHi 
t he* fingers ; mo rejxnnmo.ijly -only one or more of the fingers.- This feature of 
the^disease rarely occurs alone, but is generally associated with local asphyxia. 
The common sequence is as follows: On exposure to slight cold or in conse¬ 
quence of some emotional disturbance tke fingers become white and cold, or 
both fingers and toes are affected. The pallor may continue for an indefinite 
time, though usually not more than an hour or so; then gradually a reaction 
follows and the fingers get burning hot and red. This does not necessarily 
occur in all the fingers together; one finger may be as white as marble, while 
the adjacent ones are of a deep red or plum color. 

Local Asphyxia. —Chilblains form the mildest grade of this condition. 
It usually follows the local syncope, but it may come on independently. The 
fingers and toes are oftenest affected, next in order the ears; more rarely, por¬ 
tions of the skin on the arms and legs. During an attack the fingers alone, 
sometimes the hands, also swell and become intensely congested. In the most 
1 extreme grade the fingers are perfectly livid, and the capillary circulation is 
almost stagnant. The swelling causes stiffness and usually pain, not acute, 
but due to the distention of the skin. Sometimes there is marked anaasthesia. 
i-Pain of a most excruciating kind may be present. Attacks of this sort > may 
recur for years, and be brought on by the slightest exposure to cold or in 
consequence of disturbances, either mental or, in some instances, gastric. 
Apart from this unpleasant symptom the general health may be very good. 
The condition is always worse during the winter, and may be present only 
when the external temperature is low. 
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fouows tngjocal asphykia, in the chronic eases of which small neerotic.areas 
are eemeW seen at the tips of the lingo,,. Some! ones the pads oUhe 
fingers andof the toes are .pate cicatricial fmm reputed slight losses oMlns 
bud. So. also when the ears are affected there may be saperHeml loss of sub- 
stance at the edge. The severer cases, which terminate in extensive gangrene, 
Are fortunately rare. 

J$J?^tefiLtllft.lflcaLasphysia persists in the lingers. The. torminsl-pha- 
iS®® 88 * mu perhaps the end of only one finger, belong; .black,*»ld. and insni-' 
siol£. Tne^skm begins to necrose and superficial gangrenous blebs appear. 
Gradually a lineof demarkalion shows itself amj a portion of one or more of 
the fingers sloughs away. «The resulting loss of substance is much less than the 
appearance of the hand or foot would indicate, and a condition which looks 
as if the patieijt would lose'all the lingers or half of a foot may result perhupa 
in only a slight superficial loss in the phalanges. In severer eases the greater 
portion of a finger or the tip of the nose may he lost.. Occasionally the disonso 
is not confined to the extremities, hut affoets symmetrical patches on the limbs 
or trunk, and may pass on to rapid gangrene. These severe types of eases 
oojjjjr particularly in young children, and death may reshit within three 
or four days. The attacks are usually very painful, and (lie motion of the 
part is much impaired. In some cases numbness and tingling.persist for a 
longtime. 

The climax of this scries of neuro-vascular changes is seen in the Remark¬ 
able instances of extensive multiple gangrene. They are most common in 
children, and may progress with frightful rapidity. In the Medieo-Cliirurgieifl 
Society’s Transactions, vol. xxii, there is an extraordinary case Veposted, in 
which the child, aged three, lost in this way both arms above the elbow„and 
the left leg below the knee. There also had been a spot of local gungreae on 
the nose. Spontaneous amputation occurred, and the child made a complete 
recovery.' The eases are more frequent than laws been supposed, and an illus¬ 
tration is given by Weeks, of Marion, Ohio, in which the boy half rheumatic 
pains in" the legs, and purpuric blotches developed before the gangrene liegan 

(Medico-Surgical Bulletin, July 1, 1894). ,. . 

There are remarkable concomitant symptoms m Itaynaud s disease to which 
a good deal of attention has been paid of late years, llamioglobinurm may 
occur during an attack, or may take the place of .t. In such ."stances the 
affection is usually brought on by cold weather. In a case reported by 11. M. 
Thomas from myelinic Raynaud’s disease occurred for three successive wm- 

tereand Zys L^sociation with hemoglobinuria. The attacks were some- 
ters ana always m assoc (h(J kinA are foimd Harlow s 

times preceded by a chill. s " c fol . (he Nuw Sydenham Society, 

appendix to hiB translation of ltajnauds p pc doubtless sriven rise 

-Theonset with a chill, r, in the case just 

to the idea that the disauw is n^sonm ^ of cmis ,i ml snesj. 

symptoms, particularly mental to I ^ mcn tioned with luimio- 

have also been noticed m some case . on a colA day W(m id bring 

globinuria had epilepsy with the' at c "• and bloody urine. Another 

on an epileptic qpizure with the_ lo' P [ h ad mimy attacks of tran- 

patient, the subject for y^ oi 1 ajmau Qn th / right 8ide with 
sient hemiplegia on one side or th ) 
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aphasia. She finally digd in an attack, rwaainimlly jninf, fl(fTtiP T l? t1o * p1n p 
parliaularly anc hylosis and thickening pf the phalangeal articulations. 
Southey has reported a case in which mania developed, and Barlow an in¬ 
stance in which the woman had ^elusions. Pe riphe ral neuritis has been found 
m several, cases. * < 

Pathology. —The pathology of this remarkable disease is still obscure. Bay- 
mud suggest ed that the local syncope was produced by a vascular spasm, which 
(perns flfrply ' The aaphyvia is dependent npon pf the capillaries and 

sma ll ve ins, probably with the persistence of some degree of spasm of-the 
smaller arteries. There are t wo totally rliffnmot fniwurwf congestion, which 
may be shown in adjacent fingers jama may-be-awollen, of a yjyjd red color, 
Cjrtremely hot, the capillaries and all the vessels fully distended, and the ansemia 
v :*3uced by pressure may be instantaneously obliterated; the ndjansut fingrr 
may be equally swollen, absolutely, cyanotift, stone* cold, and tl^ anaemia pro¬ 
duced by pressure takes a long time to disappear. In the latter case the 
arterioles - are probably still in a condition of spasm. Monro’s monograph may „ 
be consulted for additional details. 

Treatment. —In many cases the attacks recur for years uninfluenced by 
treatment. Mild attacks., require no treatment. In the severer forms of local 
asphyxia, if in the feet, the-patient should be kept in bed with the legs elevated. 
T he to es should be wrapped in cotton-wool. The pain is often very intense 
and may require-morphia. Carefully applied, systematic massage of the ex¬ 
tremities is sometimes of benefit Galvanism may be tried. Barlow advises 
im mersing the affecte d Iimb. inaalt water ap<l .placing one electrode over the 
spine and the other in the water. Nitroglycer in has been warmly recopme ndcd 
by Catos. Cushing has introduced a plan of treatment with the tourniquet 
which has proved very successful in several cases in my wards. The elastic 
bandage, or, better, one of his pneumatic tourniquets, is applied to an extrem¬ 
ity tight enough to shut off the arterial circulation and left for some minutes. 
On releasing the constriction the member Pushes brightly, owing to the vaso¬ 
motor relaxation. The application in cases of severe spasm may have to be 
repeated at frequent intervals before tho vascular constriction in the affected 
parts will be overcome, and the normal temperature and color return in them. 

XL BBY TMJttOMELALGIA (Bed Neuralgia). 

Definition.—“ A chronic disease in which a part or parts—usually one or 
more extremities—suffer with pain , flushing, and local lever, made far worse 
if the parts hang down” (WeiT Mitchell). The name signifies a painful, red 
extremity. 

. Symptoms. —In 1872 (Phila. Med. Times, November 23d), in a lecture on 
certain painful affections of the feet, Weir Mitchell described the case of a 
sailor, aged forty, who after an African fever began to have “ dull, h eavy pains . 
af. first in the left and soon after in the right foot There was no swelling' at j 
first. When at rest he was comfortable and the feet were not painful. AJter| 
walkinjpthe feet were swollen. They scarcely pitted on pressure, but were! 
purple with congestion; the veins were everywhere singulaply enlarged, and 
the arteries were throbbing visibly. The whole foot was said to be aching andj 
burning, but above the ankle there was neither swelling, pain, nor flushing.” 
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As the weather grew cool lie got roliof 

brief summary of Mitohell’s first case !, 8 W T tl> !’ enofil llim - Th» 
disease. His second communication On , #CC “ rate P iot urc of the 
Extremities, appeared in the Am j 0l ’, r nf ‘ t , a . r . e , Va f'" lotor Neurosis of the 

tional ofcservations. m * > W1 “ to found addi- 

'theWwit^ Thc^u^ll^mnra If,!!" it ’m f ’ 0 " 1 l 0 in<,anl!w 

SJ JKMS ^ "*->4 *- -X£ 

... MlteheI1 speaks of it as aJi^nM.nme-end neuritis.” ]>hio suggests 
that there majr be irritation in the cells of the ventral horns o( (he coixl at 
rartam levels. Excision of the nerves passing to the parts has boon followed* 
by relief. In one of Mitchell’s cases gangrene of the foot followed excirton 
of four inches of the musculo-cutaneous nerve and stretching of tire posterior 
tibial. Sclerosis of the arteries was found. Of the 9 cases* in which the local 
conditions were studied anatomically, the only constant change was a chronic 
endarteritis (Batty Shaw). ... 

t 

m. ANGIO-NEUBOTIC (EDEMA (Quincke's Disease). - 

s 

Definition.—An affection characterized by the occurrence of local redema- 
tous swellings, more or less limited in extent, and of transient duration. 
Severe colic is sometimes associated with the outbreak, There is a piarkcd 
hereditary disposition in the disease. 

Symptoms.—The (Edema appears suddenly and is usually circumscribed. 
It may appear in the face; the eyelid is a common situation; or it may involve 
theJips or cheek. The backs of the hands, the legs, or the throat-may be 
attacked. Usually the condition i s transient, a ssociated perhaps with slight 
gastrointestinal distress, and the affection is of little moment. There may be 
a remarkable periodicity in the outbreak of the oedema. In Matas’ case this 
periodicity was very striking; the attack came.on every dayat eleven ortwclvo 
o’clock. The disease may lw hereditary through many generations. In the 
family whose history I reported, five generations had been affected, including 
twenty-two members. The swellings appear in various ports; only rarely are 
they constant in ono locality. ThOauds, face, and genitalia arc : the parts 
mpaUmmently affected. Itching, heat, redness, or in some instances lufc 
<S, maV precede the outbreak. Sudden mdma ojjhc.larynx may prove 
fatal. Two members of the family just referred to died of this complication. 
In one member of this family, whom I saw repeatedly m at ^ thc swe lin^ 
came on in different parts; for example, the under ip would be sw«dkn to such 
a degree that the mouth could not be opened. The hands enlarge .uddeuly, 

so that the fingers can notbeS», «colic; 

ZXJ it i V i«ite 

cases of Leyden’if intermittent vomiting may - ong ° ' t ly does 

Is of great intensity and usually requires morphia. Arthritis apparently does 
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lot occur. Periodic attacks of cardial pin- have also been met with during the 
mtbr^ak of the oedema. Haemoglobinuria has occurred) in several -oases. 

The disease has affinities with urticaria, the giant form of which is prob¬ 
ably* the same disease. There is a form of severe purpura, often with urticarial 
manifestations, which is also associated with marked gastro-intestiqal crisqp, 
and it is interesting to note that Schlesingcr has reported a case in which a 
combination oierythromelalgia, Raynaud’s disease, and acute oedema occurred. 
flpiFrkfti rcgartn the condition a s a vase-motor neuro sis, under-ihajnfluence 
n/ which the perm eability of the vessels is suddenly increased. Milroy, of 
Omaha, has described cases of hereditary oedema, twenty-two individuals in 
six generations, in which there existed from birth a solid oedema of one or of 
both legs, without any special inconvenience or any progressive increase of the 
disease. 

« Some years ago I described a remarkabla yaso-motor neurosis characterized 
by K we.lling and tumefa ction of the whole arm on exertion. My*patient was a 
man, healthy in' every other respect. A similar case has been observed in 
Philadelphia; on the supposition that it might be due to pressure, the axillary 1 
vessels were expdsdi, but nothing was found. * 

The treatment is very unsatisfactory. In the cases associated with antenna 
and general nervousness, tonics, particularly large doses of strychnia, do good. 

I have seen gfiat improvement follow the prolongedjBfig. of,nitroglycerin > and 
galeima l^min-may ho tried, in doses of 15 grains thrice daily. 

t 

17 . facial hemiatrophy. 

* A rare affectioif characterized by progressive wasting of the bones and soft 
tissues of one side of the face. The atrophy starts in childhood, but in a few 
casesthas not come on until adult life. Perhaps after a trifling injury or disease 
the process begins, either diffusely or more commonly at one spot on the skin. 
It gradually spreads, involving the fat, thgn the bones, more particularly the 
upper jaw,*and last and least the muscles. The wasting is sharply limited at 
the middle line, and the appearance of the patient is very remarkable, tho face 
looking as if made up of two halves from different persons. There is usually 
change in the color of the skin and the hair falls. Owing to the wasting of 
the alveolar processes the teeth become loose and ultimately drop out Tho 
eye on the affected side is sunken, owing to loss of orbital fat There is usually 
hemiatrophy of the tongue on the same side. Disturbance of sensation and 
muscle twitching may precede or accompany the atrophy. In a majority of 
the cases the atrophy has been confined to one side of the face, but there are 
instances on record in which the disease was bilateral, and a few cases in which 
there were areas of atrophy on the back and on the arm of the same side. 

Of the autopsies, Mendel’s alone is satisfactory. There was the terminal 
stage of an interstitial neuritis in all the branches of the trigeminus, from 
its origin to the periphery, most marked in the superior maxillary branchy 

The disease is recognized at a glance. The facial asymmetry associated 
with congenital wryneck must not be confounded with progressive facial hemi¬ 
atrophy. Other conditions to be distinguished are: Facial atrophy in anterior 
polio-myelitis, and more rarely in the hemiplegia of infant! and adults; the 
atrophy following nuclear lesions and sympathetic nerve paralysis; acquired 
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facial hemihyperlrophy, such as in 11m case recorded by 1). W. Montgomery, 
which may by contrdst give to the other side au atrophic ap|>caranee; anil, 
lastly, scleroderma (a closely related affection), if confined to one side of the* 
face. The precise nature of the disease is s^ill doubtful, hut it is a suggestive 
fact thai in many of the cases the atrophy has followed the acute infections. 

It ifi incurable. 


V. ACROMEGALY. 

Definition. —A dystrophy characterized bv abnormal processes of growth, 
chiefly in the bones of the face and extremities. 

The term was introduced by Marie, and signifies large extremities. 

Etiolbgy.—It occuis»rallicr more frequently m women. The alToel.ion usu¬ 
ally begins aljout the twenty-fifth year, thouglein some instances as late as tho 
fortieth. Rlplmatism, s^ditfis/’hn'd the specific fevers have preceded the de¬ 
velopment of the disease, but probably havejio special connection with it. In 
America many cases have now been reported. 

Symptoms. —In a well-marked case the disease present^ ijiost characteristic 
features. The feands and feet arc greatly enlarged, but are not deformed, and 
can be used freely. The hypertrophy is general, invohmg all the tissues, and 
gives a curious spadc-like character to the hands. Tho lines on the palms are 
much deepened. The wrists may be enlarged, but the arms are rarely nir«-l«h 
The feet are involved like the hands and arc uniformly *nlnrgnd. 1 h** “Jj 
toe however, may be much larger in proportion. The nails are usually >i»ud 
aid large, but there is no curving, and the terminal phalanges are >m Im >> n. 
The head increases in volume, but not as much m proportion as the hie.. winch 
mud. *«M mf onto^ m 

The eyelids arc sometimes grea y ^ mius j, rcu tly enlarged, hate in 

trophied. The tongue m some ? , |,at*k IkiwccI— kyphosis. The hones 

the disease the spine may be a ec « 1 With this gradual increase 

in size the skin of the bam s . , )]as no t u, 0 dry, harsh appoar- 

slightly altered in color, coarse, or fid y,jJ ^ s()m( . Umcs wasted. Changes 
ance of the skin in myxmdenift. 1 ^ consttmt . The gland has been 

in the thyroid have been found but ^ t]linl Krnup 0 f cases enlarges!, 

normal in some, atrophied in 0 11 ’ f ( , disease, has noticed an area of 
Erb, who has made an elahora tu^of du o to the per- 

dulness over the manubrium stem, * | t(?a(1af . h( . is not uncommon. Somno- 
sistence or enlargement of tlie th> disturbance may occur early, 

le^ce has been noted m many «are common. Her •' >' 

and there may be suppression Oc«Jr. J l c) , complications In 

analyzed 175 recorded cases. 0 .,ffccted--usually atrophy, rarely 

three-fourths of these the optic rign . The disease may 

neuritis. Bitemporal liemnuiopia . 
persist for fifteen, twenty, or 
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Pathological Anatomy. —To April, 1902, there were 262 cases on record 
with 77 autopsies, in only 4 of which the pituitary glshd was not*involved 
(Woods-Hutchinson). In 24 cases in which it was examined the thyroid was 
normal in 6, hypertrophied in 12; the thymus-in 17 examined was absent in 
7, hypertrophied in 3, and persistent in 7 (Fumival). In Osborne’s case tha 
heart was enormous, weighing 2 pounds 9 ounces. 

• Owing to thfe remarkable changes in the pituitary gland in •acromegaly, it 
. haa been^suggested that the disease is a nutritional disturbance analogous to 
myxeedema, and caused directly by disturbance id the function of this organ. 
The evidence from comparative anatomy and embryology shows that the pitui¬ 
tary body is a very “ complex organ, consisting of an anterior secreting glandu¬ 
lar organ; a water-vascular duct; a posterior, sensitive; nervous lobe, of which 
the last two—namely, the duet* and the nervous lobe—were morphologically 
well developed and "functioned in ancestral v&rtebraffes, but have Jtecome oblit¬ 
erated and atrophied in structure and function forever above larval acraniates ” 
(Andriezen, British Medical Journal, 1894, i). The pituitary body continues 
active, but the dqc$ is obliterated “and the gland changed into a ductless 
gland; the secretion becomes an ‘ internal secretion/ ” which is absorbed by the 
lymphatics. The extraordinary frequency with which the pituitary is involved 
in this disease ( lends weight to the view that it is, in the words of Woods 
Hutchinson, the growth centre, or at any rate the proportion regulator of 
the skeleton. 

It has been suggested by Massalongo and others that gigantism and acro¬ 
megaly are one and the same disease, both due to the superfunction of the 
pituitary gland. Certain persons exhibited as giants, or who have been “ strong 
men ” aftd wrestlers, have become acromegalic, and the skulls of some notablo 
giant* show enormous enlargement of the sella turcica. 

There is a congenital progressive hypertrophy of one extremity or of a 
part of it, or of one side of the body,—the so-called giant growth, which does 
not appear to have any connection with acrgmegaly. 

Treatment. —The treatment does not appear to have any influence upon 
the progress of the disease. The thyroid extract has been tried in many cases, 
without, so far as my personal experience goes, any benefit. Extract of the 
pituitary gland has also been used. The lung extract has been empkyed in 
some cases of pulmonary osteo-arthropathy. In a case of Caton’s, of Liverpool, 
an unsuccessful attempt was made to extirpate the pituitary body. 

Osteitis Defobmans ( Paget’s Disease). 

Definition. —A disease characterized by “enlargement and forward pro¬ 
jection of the head, dorso-cervical kyphosis, prominence of the clavicles, spread¬ 
ing of the base of the thorax, a diamond-shaped abdomen, crossed by a deep 
sulcus, a relative increase in the width of the hips, and an outward and forward 
bowing of the legs.” , 

, If is a rare disease. I have seen only 4 cases—1 in Philadelphia, which 
is figured in AshhursPn Surgery, and 3 in Baltimore. Of these, one is un- 
reported; the others I saw with Watson (who has recorded, the case, Johns 
Hopkins Hospital Bulletin, 1898) and with A. D. Atkinson., Careful studies 
have been made by J. C. Wilson, by Elting, and by Packard, Steele, and 
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nof given. In 49 cases the bones of ! > I, fl ' maU ' s ' aml ><> S 1h.- W was. 

■ in 40 the femur, and in 31 the spine Vh 1,1 both.tihiie, 

^ive the relative frequency with which'n fig,m * from 1 paper 
mg of the stature is remarkable- in \v«t* '° n08 are attae *' 0, l- ’1'he shorten- 
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is a curious relationship between ostein • i‘,r acrnmomily. There 

of which. certain outer of tiro p.lJl, 1,!,',"°“ *. 
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DiagnoHg.—The diagnosis is readily made. The feature’s given in the defi¬ 
nition make up a most typical picture. As Marie states, in JW’s disease the 
faro is triangular with the base upward; in acromegaly it is ovoid „ r egg-shaped 

SlSedl 6 Treating, t d0 ' VnW, T 1 i Wh ]'° in 1 T lwll ' mft il ia and fiill-m.Jm- 
snapea. rreatment seems to be of no avafl. 


Hypertrophic Pulmonary Arthropathy. 

Marie has given the name hypertrophic pulmonary oxleo-arthropathy to a 
remarkable disorder, first recognized by Bamberger, characterized by enlarge- 
ment of the hands and feet, and of the ends of the long lames. vhietjy of the 
lower three-fourths of the forearm and legs. Unlike acromegaly, the lioiies of 
the skull and of the face are not involved. The terminal phalanges an*ninth 
enlarged and show botli transverse and longitudinal curves; the nails, too, are 
large and much curved over the ends of the phalanges. Scoliosis and kyphosis 
are rarely seen. The disease is very chronic, and in nearly all cases has been 
associated with some long-standing affection of the bronchi, lungs, or pleura 
(hence the name pulmonary odco-arlhropathy ), of which sarcoma, chronic 
bronchitis, chronic tuberculosis, and empyema have been the most frequent. 
There ire several instances in which the affection has developed in the subjects 
of syphilis. It occurs usually in adults and in the male sex. Thayer lias re¬ 
ported 4 cases from my clinic and has collected 55 typical cases from (lie 
literature. Forty-three showed preceding pulmonary affeclion; of the remain- 
in, 3 followed syphilis, 3 heart-disease, 2 chronic diarrhoea, 1 spinal caries, 
and 3 unknown causes. 

The essential pathology of the disease is very obscure. Marie suggests thft 
the toxines of the pulmonary disease are absorbed into the circulation and 
exercise an irritant action on the bony and articular structures, causing an 
ossifying periostitis. Thorburn thinks that it is a chronic tuberculous affec- 
ti<5n of a large number of bones and joints of a benign type. 

Leontiasis Ossea. 

In a remarkable condition known as leontwis ossea, there is hyperos¬ 
tosis of the bones of the cranium, and sometimes those of the face. The 
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lescription is largely based upon the skulls in museums, but Allen j3tarr < has 
•eceiitly reported an instance in a woman, who presented a slowly progressing 
increase in the size of the head, face, and neck, the hard and soft tissues Both 
being affected. lie lias applied Ho the condition the term megalo-cephaly.' 
Putnam states that the disease begins in early life, often as a result of injury? 
there may be osteophytie growths from the outer or inner tables, which in the 

latter situation inay give the symptoms of tumor. 

# 

Osteogenesis Imperfecta (Fragility Omum). 

This is a systemic disease of the feetus in which the normal osseous develop¬ 
ment does hot occur. At birth there is marked fragility of all the bones. There 
may have been intra-uterine fractures which have united and show large cal¬ 
luses. The extremities are often bent and deformed. The tnaiij features are 
defective development of the cranium and fragility of all the bones. It was 
thought that deatli always occurred, but Nathan has shown that some of the 
patients survive anjl that the bones become firmer as the child grows older. 
Treatment consists in using every protection against injury. Fractures usually 
unite readily. 

••Achondroplasia ( Chondrodystrophia Fatalis). 

Achondroplasic 'dwarfs are easily recognized. They are well nourished and 
strong, and of average intelligence. Their height varies from 3 to 4 feet; the 
head and trunk are of about normal size, but the extremities are very short, the 
fingers, ^when the arms are at the sides, reaching little below the crest of 
the ilium. The important point in diagnosis is that in the shortness of the 
limbS^it is the proximal segments which are specially involved, the humerus, 
and femur being even shorter than the ulny and tibia (rhizomelia). The limbs 
are considerably bent, but this is more an exaggeration of normal curves and 
abnormalities in the joints than pathologicaf'cnrves, as in rickets. -The features 
of rickets are absent. The hand is short, and has a trident shape, since the 
fingers, which are of almost equal length, often diverge somewhat. The root 
of the nose is depressed, the back flat, and the lumbar lordosis abnormally deep, 
owing to a tilting forward of the sacrum. The scapulse are short, the fibulas 
longer than the tibiae, and the pelvis is contracted; hence the number of these 
cases reported by obstetricians. Heredity plays little part (Marie, Presso 
M6d., 1900). 

Pathologically it is a dystrophy of the epiphysical cartilages. The cartilage 
cells are irregularly scattered, and the ground substance is invaded by con¬ 
nective tissue from the periosteum, which seems to send in a band of tisane 
across the end of the diaphysis, thus preventing its increase in length, and 
causing premature union of epiphysis and diaphysis. The development of the 
bones with a membranous matrix seems normal. The etiology of the disease 
is unknown. Virchow described it as foetal cretinism, others as foetal rickets 
which has run its course before birth. But it .is certainly not always a purely 
foetal disease,'for it cat continue its development during infancy, and we have 
had one case under observation which would tend to show that it could even 
begin after birth. Most of the cases, however, die either before birth or in 
early infancy. 
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nvTV???? are r «cognizod: the circumscribed, which iwrcsimmls to U,e 
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The disease affects females more frequently than males. The cast's occur 
most commonly at the middle period of life. .The sclerema nnmulorum is a 
Afferent affection, not to he confounded with it. The disease is mote common 
m the United States than statistics indicate. 1 have hail 20 cases under obser¬ 
vation in th^past fifteen years. * , . 

In the circumscribed form there art' patches, ranging from a few centime¬ 
tres in diameter to the size of the hand or larger, in which the skin has a 
waxy or dead-white appearance, and to the touch is branny, hard, and inelastic. 
Sometimes there is a preliminary hypeiwmia of the skin,’and subsequently 
there are changes in color, either areas of pigmentation or of complete atrophy 
of the pigment—lcucoderrria. The sensory changes are rarely marked. 'Che 
secretion of sweat is diminished or entirely abolished. The disease is more 
common in women than in men, and is situated most frequently about the 
breasts and neck, sometimes in the course of the nerves. The patches may 
develop with great rapidity, and may persist for months or years; sometimes 
they disappear in a few weeks. • ‘ 

The diffuse form, though loss common, is more scrjoils. It HeveVips first, 
in the extremities or in the face, and the patient notices that the sl*in is 
unusually- hard and firm, or that there is a sense of stiffness or tension in 
making accustomed movements. Gradually a diffuse, brawny induration de¬ 
velops and the skin becomes firm jnd hard, and so united to the subcutaneous 
tissues that it can not be picked up or pinched. The skin may Took natural, 
but more commonly is glossy, drier than normal, and unusually smooth. With 
reference to Hie localization, in (Hi observation- the disease was univer-al; in 
203, regions of the trunk were affected; in 1!):!. parts of the head or face; 
in 287, portions of one or other of the upper extremities; and in 122, portions 
of the lower extremities. In SO cases there were disturbances of sen,-alien. 
The'disease may gradually extend and involve the skin of an entire limb. 
When universal, the face is expressionless, the lips can not be moved, mastica¬ 
tion is hindered, and it may become extremely difficult to feed the patient. 
The hands become fixed and the fingers immobile, on account of the extreme 
induration of the’skin over the joints. Remarkable vaso-motor disturbances 
are common, as extreme cyanosis of the hands and legs. In one of my cases 
tachycardia was present. The disease is chronic lasting for months or years. 
There are instances on record of its persistence for more than twenty yeafs. 
Recovery may occur, or the disease may be arrested. One of my patients, 
with extensive involvement of the face, ear- and Iqpls, is now ion years 
after the onset, very much better; the skin of the face is supple and the hands 
are much less indurated. The patients are apt to succumb to pu .nonary 
complaints’or to* nephritis. Rheumatic troubles have been noticed in some 
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instac; in others, *V!*^ XlTtSLSZ 

it, as in 2 cases described by Step t jj 0ge 0 f i oca l asphyxia 

the diffuse form in which the pHmarysymp l denna 0 f the arms and 

form ty similar to that which occurs in the hand has not been noted Some . 
nf the^cases present in addition diffuse sclerodermatous changes of thc skm 
i XZZTuL* .nd Heller's monograph there .re 35 ease, c t M 

^Treatment. _The patients require to be warmly clad and to be g ua *^ 

^baTSwow^fSo^'ot should be spttnSuy ZyUwc 

Tn P a second caSe aL; a year the face became softer, and there has been per¬ 
manent improvement. In a case of quite intensive localized sderodenna t to 
, pV , p „ beeame softer and the pigmentation much less intense. Salol m lo 
day is^stated to have been successful in several cases. 

A IN HUM. 

Here a brief reference may be made to the remarkable trophic lesion de- 

mation or pain, the toe falls off. The process may last someyears. Cases ha 
been reported in America by Hornaday, Pittman, F. J. Shepherd, and mor 

rison. 



SECTION XI. 


diseases of the muscles. 


I. MYOSITIS. 

Definition.—Inflammation of the voluntary muscles. 

A primary myositis occurs as an acute, sftlmeiite, or chronic affection. It is 
seen in two forms—the suppurative and non-suppurative. The former variety, 
known as infectious myositis, is especially frequent in .lupin, where, according 
to Miyake, some 250 cases have been reported ; but he claiins,tluit some of these 
examples belong to other affections. Miyake personally saw tit! eases in Japan 
during twenty-one months’ practice, and took cultures from all hut one of 
them. In 2 cases the results were negative, hut, in 21 a pure culture of the 
staphylococcus pyogenes aureus was obtained, while in another the streptococ¬ 
cus and in 2 more the albus with the aureus was grown. The malady may 
involve one or many muscles, and is usually sudden in its onset. ^There is also 
high fever and marked prostration. Subsequently abscesses occ.ur iy the in¬ 
durated muscles, and pyaunia may ensue if the implicated muscles are not 
thoroughly evacuated. Of the second form a number of characterisl iy'cases 
have been described of late years under the term dennato-myositis. There, have 
been two examples of this disease at the Johns Hopkins Hospital. The muscle 
inflammation is hero multiple, and is associated with (edema and a dermatitis. 
The case of E. Wagner may lie taken as a typical example A tuberculous but 
well-built woman entered the hospital, complaining of stillness m the shoul¬ 
ders and a slight: oedema of the back of the hands and forearms. I here was 
paresthesia the arms became swollen, the skin tense, and the muscles telt, 
doughy. Gradually the thighs became affected. The disease histedabouUbice 

months. The post uuirhun « " were stiff ,n.d firm. 

stitial tissue, and fatty t t. n cn ^ k and others. In the ease reported 
Unvemcht, Hepp Jaeol.y, of 1 j and there was slight cedenla 

by Jacoby the muscles were finmhaid, mid tui ^ ^ lhmlJ , h there 

of the skin, 
are instances in 


The cases -^ahy last from and tt . ndcrI1 ess of the 

which i i* lc A n natura ]] v suggest trichinosis, and mdeM 
muscles, the oedema, and l‘ . . ophe nature of the disease is uit- 

Hepp speaks of it as a pseuMc marked dis0T ders of sensation and 

known. One of Senator s u. •• P suggests that, some of these cases 
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from trichinosis is possible only by removing a portion of the muscle. It 
has nob yet been determined whether the eosinopliilia deserilied by Brown is 
peculiar to the trichinosis myositis. Still another variety has been described 
which* differs from dermato-myositjs chiefly in the presence of a greater or less 
amount of interstitial 1 Hemorrhages between the muscle fibres and in tjie pres- # 
once of circulatory symptoms caused by the implication of the cardiac muscle. 
Itds known as polymyositis htemorrhagica. About 12 cases have been reported. 

Myositis Ossificans Progressiva. 

In this rare and remarkable affection the process begins in the neck or 
back, usually with swelling of*the affected muscles, redness of the skin, and 
slight fever, or with small nodules in the muscles vrtiich appear and disap¬ 
pear. After subsiding an induration remaps, whjch becomes progressively 
harder as the transformation into bone takes place. The disease may ulti¬ 
mately involve a majority of the'skeletal muscles. Nothing iB known of the 
etiology. Malformations, particularly of the thumbs and big toes, are common. 
* • 

n.‘ MYOTONIA (Thomsen’s Disease). 

• 

Definition,-<^-An infection characterized by tonic cramp of the muscles on 
attempting voluntary movements. The disease received its name from the 
physician who first described it, in whose family it has existed for five gen¬ 
erations. 

' While the.disease is in a majority of cases hereditary, hence the name myo¬ 
tonia congenita, there_ are other forms of spasm very similar which may be 
acquired, and others still which are quite transitory. 

Etiology.—All the typical cases have occurred in family groups; a few 
isolated instances have been descried in which similar symptoms have been 
present. Males are much more frequently ^ffccted than females. In 102 re¬ 
corded case#, 91 were males and only 11 females (Hans Koch). The disease 
is rare in America and in England; it seems more common in Germany and 
in Scandinavia. ‘ 

Symptoms.—The disease comes on in childhood. It is noticed that on 
account of the stiffness the children are not able to take part in ordinary 
games. The peculiarity is noticed only during voluntary movements. The 
contraction which the patient wills is slowly accomplished; the relaxation 
which the patient wills is also slow. The contraction often persists for a little 
time after he has dropped an object which he has picked up. In walking, the 
start is difficult; one leg is put forward slowly, it halts from stiffness for a 
second or two, and then after a few steps the legs become limber and he walks 
without any difficulty. The muscles of the arms and legs aTe those usually 
implicated; rarely the facial, ocular, or laryngeal muscles. Emotion and cold 
aggravate the condition. In some instances there is mental wcakifps. Tfce 
sensation and the reflexes are normal. G. M. Hammond has reported three 
remarkable cases in one family, in which the disease began at the eighth year 
and was confined entirely to the arms. It was accompanied with some slight 
mental feebleness. The condition of the muscles is interesting. The patients 
appear and are muscular, and there is sometimes a definite hypertrophy of the 
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muscles. The force is scarcely proportionate to the size. Erh has deserilied 
a characteristic reacticm of the nerve ami muscle to the electrical eurrwits— 
the so-called myotonic reaction, the chief feature of which is that normally ' 
the contractions caused by either current attain tlioir maximum slowly and 
r^Jax slowly, and vermicular, wave-like contractions pass from the cathode to 
the anode. 

The disease is incurable, but it may lie arrested temporarily. The nature 
of the affection is unknown. In the only autopsy made lVjerine and Sott»s 
have found hypertrophy of the primitive fibres with multiplication of tliu 
nuclei of all the muscles, including the diaphragm, but not the heart. The 
spinal cord and the nerves were intact. From, Jacoby's latest studies it. is 
doubtful whether these changes in the muscles arc in any way ehnraejeristic 
or peculiar to the disease. J. Koch, however, has found, in addition t» the 
muscle hypertrophy, degenerative and regenerative changes present, which hi? 
considers sufficient to account for the myotonic disorder. Karpinsky and von 
Bechterew, from careful urinary examinations, regard the affection as due to 
an auto-intoxication of the muscle tissue, caused by some faulty metabolism. 
No treatment for the condition is known. 4 


ttt PAEAMYOCLONUS MULTIPLEX (Myqclonia). 

An affection, described by Friedreich, characterized by clonic 
chiefly of the muscles of the extremities, occurring cither constantly or 

Par S m cascs have been chiefly in males, and the disease has flowed cmrtj 
, Jl dUturb.n*, fright, or fining 

and may vary from fifty to one ^andfiftym the imnu^ 

tonic spasms occur The { a J^“here may lie tremors of the muscles. In 
In the intervals between the attacks tliere may bo js (wiwl tt bout, 

the severe spasms the iuOTm«its mw he ry^ ^ ^ (iucci 1)a8 descrils'd 

and it is sometimes diffrcult to keep ' P thrc0 gyrations, 

a family in which the f 1 ® 50 * 1 ™ “ . f .generations. According to this 

Weiss has also noted heredity in. fc « ^ paroxysmal contractions, 

author the essential symptoms are musc te, s otherwise normal, winch cease 
usually symmetrical and r y m J* b i.,al u 0T sensory disturbances. The con- 

during sleep. There are neither 1>y treatment. Itay- 

dition is most common in young: m ^, electric chorea (Henoch), tic 

mond groups this disease with f-hnljary tremors, ^ th( , n , un(! „ f my „. 
non douloureux of tlie face, an ^ a clmin 0 f pathological mamfesta- 

clonies, believing that it is only abided the myoclonias into fiw 

tions in the degenerate. D ^ a ’ i^us multiplex, and considered the 

ri-jsss - •>-»• ite “ 

!V # myasthenia geavis. 

, • . Tjrb-Ooldflftm’* Symptom-Complex.) 

(Aathenle Bulbar Paralyse, ramwlndl and Edwin Bram- 
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affected. The muscles innervated by the bulb are first affected—those of the 
eyes, the face, of mastication, and of the neck. All the voluntary muscles 
may become involved. After rest the power is recovered. In severe cases 
paralysis may persist. The myagthenic reaction of Jolly is the rapid exhaus¬ 
tion of the muscles, by faradism, not by galvanism. There are marked remjp- 
.6 ions and fluctuations in the severity of the symptoms. 

. Examination of the nervous system has revealed nd abnormality. Weigert. 
found a thymus tumor with metastatic growths in the muscles. Hun, Bloomer, 
'and Streeter have described an infiltration of the muscles and of the thymus 
gland with lymphoid cells and a proliferation of the glandular elements of the 
thymus. More recently B. IJnk has recorded similar findings. 

The diagnosis is easy—from the ptosis, the faaial expression, the nasal 
speech, the rapid fatigue of the muscles, the myasthenic reaction, the absence 
of atrophy, 'tremors, etc., and the remarkable variations in tlje intensity of 
the symptoms. Of the 60 cases, ,23 ended fatally. The patient may live many 
years; recovery fnay take place. Best, strychnia in full doses, massage alter-. 
nate courses of iodide of potassium and mercury may be tried. 

V. AMYOTONIA CONGENITA. 

I 

(Oppenheim’s Disease.) 

A oongenital affection characterized by general or local hypotonus of the 
voluntary muscles Oppenhcim called the disease myatonia, but this is pho¬ 
netically so similar to myotonia (Thomsen’s disease) that the name amyotonia 
of English ..writers is preferable. 

Collier and Wilson (Brain, 1908), who have analyzed the recorded cases, 
givHhe following definition: “A condition of extreme flaccidity of the mus¬ 
cles, associated with an entire loss of the deep reflexes, most marked at the 
time of birth and always showing a tendency to slow and progressive amelio¬ 
ration. There is great weakness but no absolute paralysis of any of the mus¬ 
cles. The limbs are most affected; the face is almost alwftys exempt. The 
muscles are small and soft, but there is no local wasting. Contractures are 
prone to occur in the course of time. The faradic excitability in the muscles 
is lowered and strong faradic stimuli are borne without complaint. No other 
symptoms indicative of lesions of the nervous system occur.” 

In Spiller’s case no lesions were found, but in an autopsy by Baudouin 
the cells of the anterior horns were found to be small, and there were extensive 
changes in the muscle fibres, similar to those in the myopathies. 
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Abut*, 1090,1090. 

Abdominal typhua, 57. 

Abduoana nerve (gee Sixth Nerv|), 1015. 

Aberrant thyroid glands, 764. 

Abortion, in relapsing fever, 111; in smallpox, 120; 

in syphilis, 278. ' • 

Abscess, atherorAtoua, 849; of brain, 993; in 
appendicitis, 516; in glanders, 264, of kidney 
(pyonephrosis), 703; hepato-pulmonary, in 
amoebic dysentery, 5; of liver, 4, 563; of lung, 
640; of mediastinum, 662, of parotid gland, 441 ; 
of tonsils, 446; perinephric, 717k cerebral, 993; 
pysemio, 216; retro-pharyngeal, 444; tropical, 4, 
563. 

Acanthooephala, 51. 

Acardia, 843. 

Acarus scabiei, A. folliculorum, 52. 

Accentuated aortic second sound, in chronic 
Bright’s disease, 698 ; in arteno-scleroeis, 852. 
Accessory spasm, 1030. 

Aoephalocysts (see Hydatid Cysts). 

Acetonmmia, 418. 

Acetone, 416; tests for, 416. 

Acstonuria, 682. 

Achondroplasia, 769, 1108. 

Achromotopsia in hysteria, 1081. 

Achylia gastrica, 493. 

Acne, from bromide of potassium, 1065;rosaeea,^fl. 
Acromegaly, 1105; and gigantism, 1106. 
Actinomycosis, 263; pulmonary, 264; cutaneous, 
285; cerebral, 265; digestive, 264. 

Acute bulbar paralysis, 905. 

Aoute yellow atrophy, 538. 

Addison’s disease, 756; asthenia in, 758; pigmenta¬ 
tion of skin in, 757. 

Addison’s pill, 281; keloid, 1109. 

Adfaie, 789. 

Adenitis, in scarlet fever, 136; tuberculous, 306. 
Adenoid growths in pharynx, 447. 

Adherent pericardium, 782. 

Adhesive pylephlebitis, 542. 

Adiposis dolorosa, 432. 

Adrsnalitls, aoute hmmorrhaglc, 760. 

Adrenal insufficiency, 760. 

Adrenals, in Addison’s disease, 757. 

Aegophony, 177, 647, 

Aerophagia, 490. 

Aeettyo-eutumnal fever, 20. 

Afferent system, diseases of, 886. 

Ageusia, 1026. 

Agoraphobia, 1089. 

Agraphia, 959. 

Ague, 10; sake (see Eni&sqid Sruutt), 23. 
Ainhum, 1110, 


Air-hunger” In diabetes, 417. 

Akinesia algera, 1090. 

Akona, 495. 

Alhini. nodules of, H44. 

Albinism, in leprosy (lepra allis^ 362; of the lung, 
035. • 

Albumin, tests for, 873. 

Albuminous expectoration In pleurisy, 054. 

Albuminuria, 072, of adolescence, 672, in aii- 
pendicitis, 515, end ^assurance, 075, cyclic, 
672; dietetic, 673; febrile, 073, functional. 072; 
in acute bright's diseasejOtltt; in chronic Itrighfa 
disease, 693, 698; ui dialieles. 410, m diphtheria, ’ 
284; in epilepsy, 1062, in crystiiclas, 212, in 
gout, 405; intermittent, 67.1, in malarial fever, 
16, in pneumonia, 179; in scarlet fever, 134; in 
typhoid fever, 88; in variola, 119, nrjirotir, 073; 
orthostatio, 672; paroxysmal, 673; physiological, 
672; prognosis in, 075; in yellow fever, 237. 

Albuminuno retinitis, 1007 

Albuminuric uloeration of the laratls, 502. 

Albumosuria, 874; myelSpathlc. (174. e 

Alkaptonuria, 681; and ochronosis, 081. 

Alcohol, effects of, og the digestive sysfeug 370; 
on the kidneys, 371; on the nervous syalifn, 370; 
poisonous effects of, 370. 

Alcoholic neuritis, 1001. 

Alcoholism, 369; acute, 369; and tuberculosis, 371; 
chrome, 369. * 

Aleppo button, 9. 

Alexia, 059. 

Algid form of malaria, 22, 

Allantiasis, 381. 

Allocbeiria, 891. 

Alopecia, in syphilis, 268. 

Alternating paralysis (see Crossed Paralysis). 

Altitude, effects of high, 360. 

Altitude ui tubereulosia, 285, 355. 

Amaurosis, hysterical, 1008, 1081; toxie, 1008; 
urtemic, 684,699; in hematemceia, 489. 

Amblyopia, 1008; tubacco, 1008; crossed, 1011. 

Ambulatory typhoid fever. 71, 91. 

Amoeba, dysenterim, 2; in liver abscess, 2, 563; ig 
sputa, 8- 

Amtebic dysentery, 2. 

Ammonhrmia, 706. 

Amnesia verbaJis, 959. 

Amphiatome, 27. 

Amphoric, breathing, 331,659; echo, 331. 

Amyloid disease, in phthinii, 821; in iyphili*, 269, 
of kidney, 702; of liver, 571. 

Amyoethenia, 1089. 

Amyotonia, 1114. 

Amyotrophic lateral tcleroib, 901. 
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Anaemia, 718; aplastio, 720; bothriocephalus, 80; 
inanlwlostomiaai*,46; from BUharsia, 27; of the 
brain,964; in chlorosis, 722; from gastric atrophy, 
462: from haemorrhage, 719; miner's, 44; brick- 
maker’s, 44; tunnel, 44; from* inanition, 721; 
from lead, 370; idiopathic, ^24; in gastric cancer, 
482; in gastric ulcfer, 476; general, 719; local, 
718; in Hodgkin’s disease, 741; lymphatics, 739; 
r mountain, 366; is nm^arial fever, 23; in rheuma¬ 
tism, 222; in syphilis, 268; in typhoid fever, 76; 

, primary or essential, 721; progressive pernicious, 
724; pseudo, 718; Secondary or symptomatic, 
719; of spinal cord, 934; splenic, 762; toxin, 721. 

Amende murmurs (see Hauic Mu auras). 

Anamic necrosis/ 823. • 

Anesthesia, dolorosa, 939; in hamatomyelia, 936; 
in hemiplegia, 973; in hysteria, 1080; in leprosy, 
362; in locomotor ataxia,891; in Morvan’s disease, 

* 944; paralysiB,Vx)3; pneumonia, 186; in railway 
spine, 1097; in unilateral lesions of the oord, 933. 

Analgesia in hysteria^ 1080; in Morvan’s disease, 
944; in syringo-myelia, 943. 

Anarthria, 966. 

Anasarca (see Drops r). 

Anchmeromyia luteola, 66. 

Aneurism, 863; arterio-venous, 864, 866; cirsoid, 
863; cylindrical, 863; dissecting, 864; embolic, 
864; false, 864;, fusiform, 863; mycotic, 864; of 
the abdominal aorta, 863; of the branches of the 
abdominal aorta, 866;, of the cerebral arteries, 
982; of £he cieliac axis, 865; of heart, 830; of the 
hepatic artery, 866; of the renal artery, 866; of 
.the splenic artery, 866; of the superior mesenteric 
artery, 866; traction, 866; true, 863; varicose, 

866 . t, ' < ' 

Aneurism, of thoracic aortar 855; he mo rrhage in, 
839* pain in, 868; TufnelTs treatment of, 861f 
unilateral sweating in, 860. 

Aneurism, verminous, in the horse, 46, 866. 

Aneurismal varix, 865. 

Angina, crural, 863; Ludovici, 444; simplex, 442; 
■uffocativa, 193; Vincent's, 201. 

Angina pectoris, 839; functional, 841; toxic, 842; 
vaso-motor, 842. 

AngiochoUtis, chronic catarrhal, 644; suppurative 
and ulcerative, 644 

Angio-neurotic cedema, 1103 

Angio-sderosis, 861. 

Anguillula aoeti, 51; A. sterooralis, A. intestinaUs, 
51. 

Animal lymph, 127. 

Anisoooria, 1014. 

Ankle olonuf, in hysterical paraplegia, 914, 1079; 
in spastic paraplegia, 909; spurious, 1079. 

Ankylostoma duodenale, 46. 

Ankylostomiasis, 44. 

Anorexia nervosa, 496,1082. 

Anosmia, 1006. 

Anterior cerebral artery embolism of, 980. 

Anterior crural nerve, paralysis of, 1088. 

Anthomyia canicularis, 66. 

( Anthraoosis, of lungs, 631; of liver, 666; and 
tuberculosis, 632. 

Anthrax, 862; bacillus, 262; in animals, 262; ex¬ 
ternal, 368; internal, 264; In man, 263. 

Anthropophobia, 1089. 

Antipneumoeoocic serum, 191, 


Antitoxin of diphtheria, 196, 209; of pneumonia, 
191; of tetanus, 264. *9 

Antityphoid serum, 102. 

Anuria, 668; complete, from stone, 668; hysferioal, 

668 . 

Anurft imperforate, 621. 

Aorta, aneurism, of, 865; double, 8JM; dynanfle 
pulsation of, 860; throbbing, 864, 1090; tuber¬ 
culosis of, 349. a 

Aortic in competency, 796; sudden death in, 800. 

Aortic orifioe, oongenital lesions of, 846. 

Aortic stenosis, 802. 

Aortic valves, bicuspid condition of, 844; In¬ 
sufficiency of, 796. 

Apex pneumonia, 182. 

Aphasia, 966; auditory 968; hereditary, 960; in 
infantile hemiplegia, 986; medioo-legal aspects 
of, 960; motor, 900; in phthisis, 334; prognosis 
off 961; sensory, 958; subeprtioal-motor, *960; 
subcortical sensory, 969; in typhoid fever, 86; 
tests for, 900; transient, in migraine, 1067; 
visual, 969. 

Aphernia, 956. 

Aphonia, hysterical, 1081; in acute laryngitis, 697; 
in adlluctof paralysis, 1028; in pericardial 
effusion, 779. 

Aphthae (see Stomatitis, Aphthous), 434. 

Aphthous fever, 307. 

Apoplectic habitu*, 960; stroke, 969. 

Apoplexy, capillary, 978; cerebral, 906; ingraves¬ 
cent, 970; meningeal, 936; spinal, 936; pul¬ 
monary, 618. 

Appendicitis, 512; acute catarrhal, 513; chronic, 
513; obliterative, 513; gangrenous, 513; puru¬ 
lent 513; relapsing, 516. 

Appendicular colio, 514. 

Appendix vermiformis, perforation of, in typhoid 
fever, 67; focal concretions in, 513; foreign 
bodies in. 513. 

Apraxia, 959. 

A^roeexia, 447, 460. 

Arachnids, parasitic, 52. 

Arachnitis (see Meningitis), 925. 

Aran-Duchenne type of muscular atrophy, 901, 
914; in lead-poisoning, 377. 

Arch of aorta, aneurism of, 856. 

Amu senilis, 827. ' 

Argos moubata, 63. 

Argyll RoberUon pupil, 1014; in ataxia, 889; in 
general paralysis, 897. 

Arithmomania, 1064. 

Arm, peripheral paralysis of'(see Paraltub or 
Brachial Plkxub). 

Arrhythmia, 833. 

Arsenical neuritis, 380,1002. 

Arsenical pigmentation, 380; in chorea, 1060. 

Arsenical poisoning, 379; paralysis in, 380. 

Arteries, diseases of, 847; calcification of, 847; 
degeneration of, 847; tuberculosis of, 349. 

Arterlo-capillary fibrosis, 847. 

Arterio-eclerods, 847; diffuse, 860; In lead-peison- 
ing, 378; in migraine, 1067; nodular form, 849; 
In phthisis, 337; senile form, 85Q. 

Arterio-venous aneurism, 866. 

Arteritis in typhoid fever, 69, 78; syphilitic, 277. 

Arthralgia from lead, 378. 

Arthritides, post-febrile, 217; in gout, 404. 



ArthHtfa, Milts, In Infants, 22«; wnorrhmj, 282- 
bMatamrtrta.M>; in cerebrMpiMl meningHi,! 
182i m ohoAa, 104S, in dengue, 166; i„ dysentery, 
248 iIn hemophilia, 749; in Malta fever, 248; in 
■mall-pox, 120; in tabes dorsalis, 892; multiple see- 
ondary, 225; in purpura, 744; rheumatoid, 350 ; in 
^carl*feXpr, 135; septic, 225; in typhoid fever. 89. 
Arthritia deformans, 389, acute, 226; as a chronic 
Inlection, 390; in children, 303; general progres- 
rive form, 391; lleberden’a nodes in, 301; relation 
of, to diseases of nervouw system, 389; partial or 
mono-articular form, 302; vertebral form, 302. 
Arthropathies in tabes, 892. 

Arthropathy, hypertrophic pulmonary, 1107. 
Ascariads, 38. 

Afloaris lumbricoidea, 38. 

Ascites, 589, 592; from cancerous peritonitis, 588; 
from cirrhosis of the liver, 559, from syphilis of 
the liver, 275; in cancer of the.hver, 569; m 
tuberculous peritonitis, 311; physical signs of, 
589; treatment of, 502. 

Ascitic fluid, chylous, 590, serous, 590; lmu- 
orrhagic, 500. 

Aspergillus, in lung, 324; fumigatus, 614. 

Asphyxia, local, 1100; death by, iij phthisis, 338; 
traumatic, 602. 

Aspiration, Bowdiich’t conclusions on, 053; in 
empyema, 654; in pericardial effusion, 782, in 
pleuritic effusion, 653. 

Aspiration pneumonia, 621. 

Astasia-abasia, 1090, 1099. 

Asthenic bulbar paralysis, 1113. 

Asthenopia, nervous, 1089. 

Asthma, bronchial, 609; nasal affections in. 610; 
sputum in, 611; cardiac, 000; hay, 594, teyden’a 
crystals in, Oil, 013; renal, 009 , 684, thymic, 
509, 772. 

Astrophobia, 1089. 

Atavism, in haemophilia, 748; in gout, 307. 

Ataxia, cerebellar, 954; cercl»ellar-heredo, 922; 
in diabetes, 418; hereditary, 021, in progressive 
paresis, 898; locomotor, 880; after small-pox, ltd. 
Ataxic gait, 890, paraplegia, 920. 

Ataxie vanolique, 120 
Atelectasis, pulmonary, 022. 

Atcliosis, 774. 

Atheroma (see AuT*.Hio-srLEnosr« and Phlebo- 
BCI.hliOMS). 

Atheromatous abscess, 840. 

Athotoab, 987; bilateral or double, 911; hysterical. 
1080. 

Athlete’s heart. 797. 

Athyrea, 765, 768. • 

Atmospheric pressure, effects of, 937 
Alremla, 1000. 

Atrophy, acute yellow, of liver, 538, of brain, dif¬ 
fuse in general paresis, 806; of brain, unilateral, 
986; of muscles, various forms of, 907, progressive 
muscular, of central origin, 001, unilateral, of 
face, 1104; progressive neural, 905 
Attitude, in pseudo-hypertrophic muscular imralysu, 
80<f; in paralysis agitans, 1043 
Auditory centre, affections of, 1023; nerve, diseases 
of, 1023; vertigo, 7024. 

Aura, forms of, in epilepsy, 1060. 

Auto-infection in tubercmlosiB, 297. 

Automatism, in petit mol <1002. 


1’117 . 

Autumnal, catarrh, 594, fe\cr, 59. 

Avian tuberculosis, 284 

Axones (axis-cylinder processes), 867. 

Babinski syndrome, 800. 

BnrccHi’a sign, 0 J 7 . 049 
Bacillary d\sentcry ,*242. 

Banlluna m typhoid f«>\or. 88. 

Bacillus of Achalmc, 221; H nnllirncis, 252; B." 
botulimis.381, of choh*r*,2- > 8, ]\ ,-„l, eoi.uinnlla 
distinction from Upland bacillus, wo, in lalc- 
pas.su gw, 545, m fsccs sn< Idmgs. 50.5. in f,,f ' 
necrosis with colitis,*570, in iieritouitiA, 581, It. 
diphlhcnic, 191,445, B .Uscntcri.c,24.1, It cute- 
ntnlis, Sjpi; It Mcxncr-Harris^213. It hum (It 
aenigencs capsnlatiiH),in |H*ril<.mtn,.5M; in pneu¬ 
mothorax, 058, in pncmiiuturin, t>82, ntpnciimo- 
pcricardiuin,785, B Mclw-latclllcr, 191. toxin of 
195, B. of glanders, 21 . 1 , It. of uatliicnxn, 153,210 b 
B in whooping-cough. 149; It of leprosy, 3M), It. 
of plfgne, 239, It. of tetanys, 259, It pyocyaneus 
215.210, It lepra*, 300, It m.illcl, Jlil, It |M*stis, 
239, pneumonia', 108, 023, Jt Slugn, 213: B. 
tuberculosis, 285, 611 diagnostic \aluc of, 335; 
distribution of, 280, in split uni, 323, methods of 
detection, 323; outside tlit* lmdv, 286, modes of 
growlli of, 280; B typhosus, 59, B. xerosis, 190; 

B "Y,” 214 

“Back-stroke" of heart, 795. 

Baetenemia, 214. 

Bacteria, proteus group in diarrlin'ii, 505.« 

Bacterium, coli commune (sen Bacillus Cou 
(’■OMMiiNis), B.'aolaiufenmi, 384. 

Balanitis in diabetes, 417. 

Balantidium eoh, 20. , 

Ball-thrombus in loft punch*, 809. 

Ball-valve sUmo in common duct, 553. 

Balne’s rough, 440. * 

Bill’s disease, 440. 

Banting > method in obesity, 432. 
ltanti’s diseuse, 762. 

“ Burben cholera,” 383. 

Barking cough of puberty, 1081. 

Barloic's disease, 753. 

Barrcl-<hapcd chest in emphysema, 636; in en¬ 
larged tonsils, 410 
Basedow's disease, 705. 

Basilar artery, cmlxdism and thromlsims of, 979. 
Baths, cold, in typhoid fever, UK); in liy|»erpyrexitt 
of rheumatism, 227; m scarlet fever, 139. 
Batophnbia, UJ89 
Beaded rib* in rickets, 428. 

Beaumi's law, 266. 

Bed-bug. 54 

Bodnar’s aphth®, 436. # 

Bed-sores, acute, in myelitis. 945, 040; in typhoid 
fever, 75 

BdTs mania, 1611; pal»v. 101 °- 
Bence-Jones body in nlhuinoHuria, 674. 

Beriberi, 240; forms of, 251. 

Besoin dc respirer, 307. 

Bicuspid condition of hpart valves, 8-14 
"Big-jaw” in cattle, 263 

Bile coloring matter, tests for, 535 _ 

Bile-ducts, acute catarrh of, 512, usrandes in, 547; 
curna# of, 546; congenital obliteration of, 548; 
stenosis of, 547. 
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BUe-paaeages, dii nm of, 543. I Brain, softening of, rad, yellow, and white, 078. 


BilharsiocU, 27. 

, Biliary, cirrhosis of liver, 556; oollo, 550; fistuto, 
554. 

Bilious remittent fever, 30. 

Birth paUes, 010. 

Black death, '230. ' 

Black spit of miners, 633. 

Black vomit, 287; ii^ dengue, 157. 

BWbk-water fever, 22. ‘ 

Bladder, paralysis of, in looomotor ataxia, 880; 
care of, in myelitis, 047; hypertropfl^ of, in 
diabetes insipidus, 424; tuberculosis of, 847. 

Blastomyooeb, systemic, 2. 

“Bleeders,” 747. 

Blepharospasm, 1022. 

Blindnees free Amaurosis). 

Blood and duotless glands, diseases of, 718. 

Blood, characters cf, in amentia, 710; in cancer of 
the stomach, 482; in chlorosis, 722; in cholera, 230; 
in diabetes, 412,416; ip *out, 400; in hemophilia, 
748; in lead-poisoning, 876; in leukemia, 735; in 
pernicious anemia, 727; in pneumonia. 177; in 
pseudo-leukemia, Hodgkin’s disease, 741; in pur¬ 
pura, 743; in secondary anemia, 710; in syphilis, 
268; in trichiniasis, 42j in typhoid fever, 76. 

Blood crises, 728. H A 

Blood-letting, in artrrio-ederoeis, 853; in cerebral 
hemorrhage, 080^ in emphysema, 688; in heart- “ 
disease, 817; in pneumonia, 100; in sun-stroke, 
388; in yellow fever, 230* * 

Blood pressure, in arterio-ecleroais, 851; in pneu¬ 
monia, 177; in typhoid fever, 77. a 

Blood-serum therapy in diphtheria, 200; in pneu¬ 
monia, 101, in tetanus, 261; in typhoid fever, 102. 

Blood-vessels erf liver, affections of, 540. 

“ Blue disease,” 845. 

Blue line on gums in lead-poisoning, 376. 

Boils, in diabetes, 417; after typhoid fever, 76; 
after small-pox, 120. 

Bones, lesions of, in acromegaly, 1105; in congenital 
syphilis, 271 ; fragility of, in otteogeneels imper¬ 
fecta, 1108; fragility of, in riekets, 427; in typhoid 
fever 88. 

Borborygml. 490, 490. 

Bothriooepkalus latug, 29; anamia, 30. 

Botulism, 381. 

Botymtd liver in syphilis, 275. 

Bovine tuberculosis, 284. 

Bowel, affections of (see Intkstinas); acute ob¬ 
struction of, 519; infarction of, 533. 

fl-oxy-butyrio add, 418, 682. 

Brachial plexus, affections of, 1035. 

Bradycardia (Brachycardia), 836; paroxysmal, 834; 
fn typhoid fever, 76. 

Bradypnoea, 1081. 

Bi'kin, diffuse and focal diseases of, 047; abeoess of, 
003; abscess of, in congenital heart-disease, 846; 
affections of blood-vessels of, 061; anamia of, 
964; atrophy and scleroses of, 028; congestion of, 
064; cysts in, 980; eohinoooccus of, 37; hemor¬ 
rhage into, 966; syphilis of, 271, 088; glioma of 
988; hyperamia of, 964; Inflammation of, 092; 
rpdem* of 965; por en cephalua of, 986. 

Brain-murmur in rlokets, 429. 

Brain, sclerosis of, 928; diffuse, 030; insular,*030; 
miliary, 039; tuberous, 080. 


Brain, tubercle of, 849, 068. 

Brain, tumors of, 968; medioal treatment of, 003; 
surgical treatment of, 003; symptom!, general 
and localising, 060. 

Brand's method in typhoid fever, 100. 

Braakbone fever (see Dengue), 156. 

Breast, funnel, 440; pigeon or chicken, 440. 

Breast-pang, 839. 

Breath, odor of, in diabetic coma, 418; foul, in • 
scurvy, 751; In fetor oris, 430; feetid, in enlarged 
tonsils, 450. 

Breathing (see Respiration) ; mouth, 447. 

Bremsr’s blood test in diabetes, 410. 

Briek-dust deposit in urine, 677. 

Brick-maker’s anemia, 44. 

Bright's disease, acute, 686; interstitial form of, 688. 

Bright’s disease, chronic, 692; interstitial form of, 
694, causes o?, 694; cardio-vascular changes'in, 
698; hereditary influences in, 694; EdtbbhW s 
operation in, 702; parenchymatous form of, 602. 

Briquet, syndrome of, 1081. < 

Broadband a sign, 783. 

Brooa’s convolution, lesions of, 960. 

“ Broken-winded," 821. 

Bromitm, 1065. 

Bronchi, casts of, 618; diseases of, 602; syphilis of, 
273. 

Bronchial asthma, 609. 

Bronchial catarrh (bronchitis), 602. 

Bronchial glands, tuberculosis of, 307; enlargement 
in whooping-cough, 150,660; suppuration in, 660. 

Bronchiectasis, 606; abscess of brain in, 608; 
congenital, 607; cylindrical, 607; rheumatoid 
affections in, 608; saccular, 607; sputum in, 608; 
universalis, 607. 

Bronchloleotasii, 607. 

Bronchiolitis exudativa, 609, 

Bronchitis, 602; acute, 602; capillary, 620; chronic, 
604; croupous, 613; fibrinous, 613; in measles, 143; 
in small-pox, 110; in typhoid fever, 84; plastic, 
6fd; putrid, 605. 

Bronohocele (see Go mix) 763. 

Bronchophony, in pneumonia, 177 

Broncho-pneumonia, 620; acute, 621; chronic, 628; 
secondary, 621, acute tuberculous, 315. 

Bronohorrhagia, 617. 

Bronohorrhrea, 605; serous, 605. 

Bronse-sldu in phthiriasis, 54; In Addison's disease, 
757; in Basedow’s disease, 767; in diabetes, 417; 
in Hodgkin's disease, 741. 

Brauer’s operation, 784. 

Brown atrophy of heart, 826. 

Brown induration of lung, 615. 

Browi^Btquard’a paralysis, 933. 

Bruit, d’airoin, 659; da cuir neuf, 777; da diobU, 
724, 767; dadrapaau, 613; demoulin , 785; da pot 
ftU (see Cracked-pot Sound), 330; da aoujfla, 780; 
(esophageal, 454. 

Bubo parotid (see also Parotitis), ‘441. 

Bubonic plague, 240. * 

Buccal, psoriasis, 439; spots in measles, 142. 

Buhl’* disease, 747. 

Bulbar paralysis, 904; acute, 9t)5; asthenic form, 

'1113r of cerebral origin, 005; progressiva. 001; 

Ifjpeeudo, 005. 

Bulimia, 414, 404. 
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Cachexia. In cancer of the stomach, 482; in Tlodg- ; 
kin*# diaeaae, 741; malarial,, 16. 23; periosteal. 
768; saturnine, 376; strumipriva, 770; syphilitic. 
268; tropical, 9. 

Caisson disease, 937. 

Calcareous concretions, in phthiaia, 319; in the 
tonsils. 45Q. 

Calcareous degeneration, of arteries, 847; of heart, 
827. 

Calcification, annular,*of arteries, 847. 

Calcification in tubercle, 296. 

Calculi, biliary, 648; “coral," 709; pancreatic,680; 
renal, 709; tonsillar, 460; urinary, 709. 

Calculous pyelitis, 704. 

Camp fever, 106. 

Cancer, of bile-passages, 646, 668; of bowel, 621; of 
brain, 988; of gall-bladder, 646; green, 738; 
of kidney, 714; of liver, 667; of lung, 641; of 
oesophagus, 464; of pancreas, 629; of pepto- 
nseum, miliary, %88; of stomach, 479; acute, 


Canprum oris, 437; in measles, 143. 

* Canities, the result of neuralgia, 1069. 

Canned goods, poisoning by, 382. 

Capillary pulse, in aortic insufficiency, 801; in 
neurasthenia, 1090; in phthisis, 333. 

Capsule, internal, 949; lesions of, 949. 

Caput Medusa, 689. 

Caput quadra turn, in rickets, 429. 

Carboluria, 681. 

Carbuncle in diabetes, 417. 

Carcinoma (see Canckh). 

Cardia, spasm of, 491; insufficiency of, 492. 

Cardiac disease (see Disease or Heart). 

Cardiac murmurs, furmte, in ctilorosis, 724; in 
chorea, 1049; in idiopathic anemia, 728. 

Cardiac murmurs, organic, in aortic insufficiency, 
800; in aortio stenosis, 803; in congenital heart 
affections, 846; in mitral inoompetenoy, 807; in 
mitral stenosis, 810; in tricuspid valve disease, 
812. J 

Cardiac nerves, neuralgia of, 839. 

Cardiac overstrain, 821. 

Cardiac septa, anomalies of, 843. 

Car dial gia (see Gabtraloia). 

Cardiooentesis, 832. . 

Cardio-hepatio angle in pericarditis with effusion, 
780. 


Cardio-lysis, 784. 

Cardio-respiratory murmur, 331. 

Cardio-sclerosis, 827. 

Cardio-vasoular changes in renal disease, ows. 

Caries, vertebral, 938. 

Carinated abdomen, 303. . . . 

Carotid artery, ligature end eompreeeion of, in 
cerebral haemorrhage, 980. 

Carphoiogia, 86. 

Carpo-pedal spasm, 1070. 

Correou, 312. 

Carriers, typhoid, 62. 

Cassation in tubercle, 296. 

Caseous pneumonia, 297, 323. 

Cato, blood, of bronchial tubes in hsnwptynt, 
618; in fibrinous bronchitis, 614; of pelv 
Udney and ureter, 714. 6M- 

Cato of urinary tubulew>689; eplthciisl, 688. 6B», 
fatty, 693; granular, 6», 698; hyaline, 6BS. 


> '««ttube, in amts bright'«lltw. in i-limnlo 
bright*s disease. 1 , 11 . 1 . hiis 
< sfnlepsy m hysteria, 10KI • . 

(’alarm!, diabetic, 4IU. after typhoid fever, 87. 
Catarrh, ncute gastric, 45l>, autumnal, 694 ; Jmm- 
chiakfi02, chronic gastric, 459; dry,006; suffoca¬ 
te e,t‘»25. * 

Catarrlial bronchitis, influence of, in tuberculosis, 
294. 


Catarrht *<r, 606. 

Catarrhus sstivus, 594. 

Caterpillar rash, 50. 

Cauda equina, lesions oft 940. 

Cavernous breathing, 331. 

Cavities, pulmonary, 319; physical signs o/, oat; 
quiescenf, 320 

Cayor fly, 60. 

Cellulitis of the neck, 444. 

(Centrum semi ovale, lemons of, 94fk 

Cephalalgia (see Headache). 

Cephalw tetanus, 260. 

Cephalodyma, 397 

Cercomonas mtestinalis, 25; C. Jiominis, 25. 

Cerebellar ataxia, 922, 954; heredo-ataxia, 922; 
vertigo, 954. 

Cerebellum, tumors, of, 953;• affections of, 953. 

Cerebral arteries, aneurism of, 982; arterio-sclerosis 
of,*983; embolism of, 977; endarteritis of, 983; 
sypliilitic endarteritis of, 272, 683; thromlxwla of, 
977. 


Cerebral cortex, lesions oC 947. ■ 

Cerebral haemorrhage, 900, aneurisms, miliary in, 
967; convulsioas in, 97fl; forms of, 968. 

“ Cerebral pneumonia," 179. 

“Cerebral rheumatism," $24. 

Cerebral anuses, thrombosis of, 983. 1 

Cerebral softening, 977. # 

CerebnUs (see Encephalitis). 992. 

Cerebro-spinal fever, epidemic, 157; anoifialous 
forms of, 161; complications of, 102; malignant 
form, 160; ordinary form, 100. 

Cervical pachymeningitis, 924. , 

Cervical plexus, lesions of, 1033. 

Cervical ribs, 1034. 

Cervico-bracliial neuralgia, 1070. 

Cervico-occipital neuralgia, 1033, 1070. 

Cestodes, disease due to, 28; visceral, 31. 

Chalicosis, 031, 032. 

Chancre, 207. 

C liar bon, 252. 

Charcot ’* j«»int, 892. 

Charcot- Leyden crystals, 499, Oil, 732. 


ttering teeth, 1018. 
ek, gangrene of, 437. 
ese, poisoning by, 382. 

st expansion, diminution of, In Graves disease,, 

*vn*SU*« breathing, Cheyne’s original <le- 
cription of, 827; in apoplexy. 970; in myomnlial 
iaease, 827; in sun-stroke, 380; ui acute miliary 
uberculowH. 299, in unwnla, 084. 
asma and tract, affections of, 1009. 


ken-pox, 128. 

1-crowing. 699, 1056. ... 

Ln, TOn.tip.tion in. 627; diri^te. in. 4<7, 
,rrh«J aiseuM in. 604; tuberculou. broncho- 
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pneumonia in. 31.'; pneumonia in, 183; tubercu¬ 
losis of mesenteric glamls in, 308. 312; mortality 
rtom'small-pox in, 120; rheumatism in, 21»; ty- 
phoid fever in, 91. * 

Chilfc (see Hksors), in typhoid fever, 74. 

Chloasma phthisicorum, 335. 

Chloro-ancemia in phthisis, 333. 

Chloroma, 732, 738. . . 

Chlorosis, 721; anjl anamia, sinus thrombosis in, 
r ' 983; dilatation of stdmach in, 723; Egyptian, 44, 
ftfevef^in, 724; heart symptoms in, 724; menstrual 

* disturbance in, 724>; rubia, 722; thrombosis in, 
724. 

Choked disk, 1008. 

Chohemia, 536. r 

Cholangitis, infective, 553; suppurative, 554, 504, 
in tyjfhoid fever,* 83. 

Cholecystectomy, 555; indications for, 555. 

• Cholecystitis a<*ita, 551. 

Cholecystitis, acute infectious, 545; in typhoid fever, 
83. r * 

Cholecystotomy, 555. 

Cholelithiasis, 54Si; in typhoid fever, 83. 

Cholera, asiatiea, 228; bacillus of, 228; epidemics 
of, 228; infantum, 507; laboratory, 229; nostras, 
232; sicca, 231: tjfohoid, 231. 

Cholera toxin, 228. 

Cholerine, 232. r 

Cholesterremia, f>38. i 

Cholesterin in biliary calculi, 550. 

Choluriaf 535, 682. 

Chondrodystrophia totalis, 769,1108. 

Chorea, acute, 1045; etiology of; 1045; heart symp- 
* toms of, 1049; infectious origin of, 1048; in preg¬ 
nancy, 1046; paralysis in, 1049; rheumatism and, 
224, 1045; school-made,,1046. 

Chyrea, canine, 1046; chronic, 1055, 

Cho^a, habit or spasm, 1087, 1053. 

Chorea, Huntingdon’a or hereditary, 1055. 

Chorea insaniens. 1048, 10.50; paralytic form of, 
1049; major, 1053; maniacal, 1048; pandemic, 
1053; post-hemiplegic, 987; prehenuplegic, 909. 
rhythmic or hysterical, 1056; .senile, 1055; spas¬ 
tica, 911, 1051; Sydenham’s, 1045. 
choroid plexuses, sclerosis of, 997. 

Choroid, tubercles in. 304. 

Choroiditis in syphilis, 268. 

Chwistek’s symptom in tetany, 1076. 


Chylangiomata, 533. 

Chyle vessels, disorders of, 533. 
Chylo-pericardium, 784. 

Chyluria, non-parasitie, 676; parasitic, 48. 
Cicatricial stenosis of bowel, 521. 

Ciliary muscle, paralysis of, 1014. 


Cimex leetularius, 54. 

Circulatory system, diseases of, 775. 

Circumcision, inoculation of tuberculosis by, 290; 

in haemophilia, 748. 

Circumflex nerve, affections of, 1036. 

Cirrhosis, of kidney, 094; of liver, 556; of lung, 628 
tuberculous of liver, 342; ventriculi, 401. 


Clapotage in dilated stomach, 409. 
Claudication, intermittent, 853. 
Claustrophobia, 1089. 

Claviceps purpurea, poisoning by, 383. 


ClavAs hystericus, 1080. 

«^jlaw-hand (main cn gnffe), 903, 925. 


Climate, influence of, in asthma, 612; in chronic 
Bright’s disease, 700; in tuberculosis, 354. 

Clonus (see Anklk Clonus) ; jaw, 903/ 

Clownism in hysteria, 1078. 

Cnethocampa, 56. 

Coal-miner's disease, 631. 

Cobalt miners, cancer of lung in, 642^ 

Cocainization, spinal, in tabes, 895. 

Coccidium oviforme, 1. 

Coccydynia, 1071. f 

Cochin-China diarrhoea, 51. 

Cochlear nerve, lesions of, 1023. 

Coeliac affection in children, 499. 

Cog-wheel respiration, 330. 

Coin-sound, 659. 

Cold pack, method of giving, 139. 

Colic, biliary, «50; in appendicitis, 514; )p angio¬ 
neurotic cedema, 1103; Devonshire, 375; in pur¬ 
pura, 745,’ lead, 377; mucous, 530; renal, 711. 
Colica Pictonum, 375. C 

Colitis, Bilharzial, 28; diphtheritic, 500; entero-, 
508; ileo-, 508; mucous, 530; simple ulcerative, 
501. 

Collet ’ law, 266. 

Colloid cancer, of lung, 641; of peritonreum, 58S; 
of stomach, 480. . 

Colon, cancer of, 521; dilatation of, 531; “giant 
growth of," 532; diverticula, 532. 

Coloptosis, 529. 

Coma, diabetic, 417; epileptic, 1061; from heat¬ 
stroke, 386; from muscular exertion, 686; in acute 
encephalitis, 993; in acute yellow atrophy, 539; 
in alcoholic poisoning, 369; in apoplexy, 969; in 
cerebral syphilis, 272; in general paresis, 898; in 
multiple sclerosis, 931; in pernicious malaria. 21; 
in rheumatic fever, 224; in thrombosis of cere¬ 
bral sinuses, 984; in typhoid fever, 85; uraemic, 
684. 

Coma vigil, 85. 

Comatose form of malaria, 21. 

Comma bacillus, 228. 

Common bile-duct, obstruction of, 552. 
Compensation in valve lesions, 794; disturbance of, 
795; loss of, 795. 

Composite portraiture in tuberculosis, 293. 
Compressed air disease, 937. 

Compression and traction of the bowel, 521. 
Compression paraplegia, 938. 

Concato’s disease, 587. 

ConcretioM^ee Calcarkouh). 

ConcussioiPof spinal cord, 1097. 

Congenital heart affections, 843. 

Congenital stenosis of pylorus, 487. 

Congenital stricture of the bowel, 521. 

Congenital syphilis, 269. 

Conjugate deviation in brain tumor, 991; in apo¬ 
plexy, 971; in tuberculous meningitis, 303. 
Conjunctiva, diphtheria of, 203. 

Consecutive nephritis, 703. *■ 

; Constipation, 525; in adults, 525; in infants. *>-'• 
spasmodic, 526; treatment of, 527. 

Constitutio lymphatioa, 755. 

Constitutional diseases, 389. 

Consumption (see Tuberculosis). 

Contracted kidneys, 694. 

Contracture hysterical* 1079; in hemiplegia, 
of nursing-women, 1CJ74. 
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Contusion pneumonia, 186. 

Conn* arterionu, stenosis of, ^ 45 . 

Co Efua medul&ris, lesions of, 940 . 

Conveieeoenoe, fever of. 72; from typhoid fever, 
management of, 104. 

Convulsions, epileptic, 1058; hysterical, 1077; in 
^oute yellow atrophy, 539; in alcoholism, 370; 
in aspiration of pleural effusion, 654; in cerebral 
hemorrhage, 970; in cerebral syphilis, 272,1000; 
in certbral tumors, 989; in chronic Bright’s 
disease, 693; in general paralysis, 897; in hepatic 
oolio, 551; in infantile hemiplegia, 086; *in lead- 
poisoning, 378; in meningitis, 926; in rheumatic 
fever, 224; in sun-stroke, 380, in typhoid fever, 
86 ; in urmmia, 084; Jacksonian, 1003. 
Convulsions, Infantile, 105G; relation to rickets, 430. 
Convulsive tic, 1053. * 

Coordination, disturbance of, in t&bee, 890. 

Copaiba eruption, 144. . o , 

Copper teet for Biltar, 415. 

Copramia, 526, 722. 

Coprolalia, 1054. 

Coprolitha as a cause of appendicitis, 613. 

Cor adiposum, 826; biloculaxe, 843; bovinum, 696, 
798; viHoauni, 770. , 

Coral calculi, 709. 

Coronary arteries, in angina pectoris, 840, 841; 
blocking of, in myocardial disease, 823. 

‘ Corpora quadrigemina, tumors in, 991; lesions of, 
951. 

Corpulence, 431. 

Corpus ealloeum, lesions of, 949. 

Corriffan’i disease, 790. 

Corriffan pulse, 801. 

Coryta, acute, 593. 

Coetivenesa, 525. 

Cough Balne’s, 449; barking, of puberty, 1081; 
goose, 859; hysterical, 1081; in acute bronchitis, 
602; in chronic bronchitis, 604; in pertussis, 149; 
in phthisis, 323, during aspiration of pleural effu¬ 
sion, 654; in pneumonia, 175; paroxysmal, in 
bronchiectasis, 608; paroxysmal, in fibroid phthi¬ 
sis, 336; stomach, 402. 

Country fever, 386. 

Coup de toltil, 385. 

Cow-pox, 123. 

Cracked-pot sound, 330. 

Cramp, shoemaker’s, 1074; writer’s, 1072. 

Cramps in muscles, in cholera. 232; in font, 405; m 
chronic Bright's disease, 609, 

Cranio-sclerosis, 420. 

Cranio-tabes, relation to congenital syphilis, 43», 
in rickets, 429. 

Craniotomy in brain tumors, 992; in cerebral ho-mor- 
rhnge, 980; in hirth palsies. 912,918; in lesions of 
optic nerve, 1009. 

Craw-craw, 47. 

Creeping eruption, 56. 

Cretinism, 768; endemic, 769; sporadic 70S. 
Cretinoid change, 768. . 

Crises, gastro-inteatinal, in angio-neurotio “*le™| : 
UfiS; in locomotor ataxia, 891; in purpura, 740, 

nasal, in tabes, 892. 1in , 

CriaU, in pneumonia, 174; in relapsing fever, liu, 

In typhus fever, 108. 

Crossed or alternating paralysis, 951.97J. 

Oro«ed sensory paralyse 952. 

rc J 


Croup, membranous, 202; spasmodic, 599. 

Croupous enteritis, 500 . 

Croupous pneumonia, 164. 

Crura cerebri, lesion* of, 951, 973 . 

Cruml angina of Walton, 853. 

Crutch paralysis, 1030. 

Crureilhier's palsy, UJ 1 . 

Crv, epileptic, 1001, hydrocephalic, 302; hysterical^ 
1081; in congenital syphilis, 270. 

Crjowopy, 685. > 

Cryptogenctic septka'mi.a, 215. 

Crystalline-pox, 119. 

Cuban itch, 113. ’ 

Cura*buttlin'tt spirals. Oil, 013. 

Cutaneous nerve, external, disease of, 1038. 

Cyanosis, in acute tuberculosis, 300, m congenital 
heurt-diseuse, 845, in dm)>elcM, 417, in emphy¬ 
sema, 630; ami polycythemia, 702; traumatic, 
662. , 

Cycloplegia. 1014. 

Cynnnsiio maligna, 193. 

Cynoltex heltetica, 1081 * 

Cystic disease, of kidney, 715; o^liver, 569. 

Cystic duet, obstruct ion rf, 651. 

Cysticercus eelluloste, 31, octilur, 32; subcutaneous, 
32, general, 32, eerehm-a|Aiial, 32. 

Cystm ealculi, 679, 710. 

Cystumria, 679. } 

Cyntitis, in locomotor ataxia, 892; in transverse 
myelitis, 946; tul>erc,uloiis, 347. 

Cysts, chylous, of mesentery, 533, dennoid, 661; 
in kiducys, 715; of bruin, 980, of liver, 500; jm»t- 
encephalie. 086< puncraitir, 577; of brain, throm- 
butic, 978. ' ^ 1 

Cytodiugnosi* in general paralysis,’000. 

Cytoryctes vuccinim, 125; C. variolic, 11J. 

Cytoxon, 1. t 

Dacryoadenitis (see Laciirtmal (Jlani*). 

Dancing munia, 10.53. 

Dandy fever (dengue), 156. 

Davainea Madagascariensis, 29. , 

Day-blindness, 1008, in scurvy, 752. 

Deaf-mutism after cerebni-spinnl fever, 163. 
Deafness, m cerebral tumor, 991, ia cerebro-apinal 
meningitis, 163; in hysteria, 1081; in JlfiWrr’a 
disease, 1024; in scarlet fever, 136; in tabes 
dorsalis, 891, nervous, 1024 
Death, modi* of, in tuterculosis, 338. 

Death, HUilden, after Bera injections, 206; In angina 
pectnni, 810, in aortic insufficiency, 800; m 
coronary artery disease, 824; in enlarged thymus, 
772, in myocardial disease, 828; in pleural effu¬ 
sion, 648; in rheumatic fever, 225; in statu* 
lyinpbalicus, 755; in tyi»hoid fever, 96. 

Debility, nervous (see NeuhahTicknia), 1080. 
Decubitus, acute, 970; (bed-sores) in transvert. 

D^Son^raaction of. 881; in neuritis, 1003; 
in facial paralysis. 1021 

Dwdauuon. difflcnlU*o r>va,«AaiA). 

Deglutition pneumonia, 621. 

Delayed resolution in pneumonia, 186- 
Delayed sensation in tabes, 891. _ 

1041- acute, in lead-poisoning, 378; 
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rheumatism, 224; in pneumoni*, 179; in typhoid 
fever, 86; in typhus fever, 107; tremens, 371. 
Delttdd, Rarely sis of, 1036. 

Delusional insanity after pneumonia, 180. 

Delusions of grandeur, 897. 

Dementia paralytica, 895; syphilis and, 269, 272, 
896. * 

.Demodex folliculorum, 52. 

Dendrites, (protoplasmic processes), 867. 

Dengue, 156. n 

Deptition, in congenital syphilis, 271; in mercurial 
1 stomatitis, 438; in rickets, 429. 

Dereunr’s disease, 432. 

Dermaoentor americanus, 53. 

Dermamyiaais linearis migrans cestrosa, 56. 
Dermatitis, exfoliative form, 130; protosoic, 2. 
DermatoUa, 56. ’ 

Derma to-myositis, 1111. 

Dermatoee parasitoire, 47. 

Desquamation, in measles, 143; in rubella, 146; in 
scarlet fever, 134; in small-pox, 117; in typhoid 
fever 74. 

Deviation, secondary, 1015. 

Devonshire colic, 375. ♦ • 

Dextrocardia, 843. 

Diabetes insipidus, 424; heredity in, 424; in ab¬ 
dominal tumor, 424; relation of, to brain sypjiilia, 
424; in tuberculous peritonitis, 424. 

Diabetes mellitus,'408; acute form, 414; bronzing 
in, 417; chronic form, 414; coma in, conjugal, 
417; diebin, 420; dietetic form, 414; experimen¬ 
tal, 410; gangrene in, 417; hereditary influences 
in, 409; in obeeity, 410; in children, 417; li- 
c pogenic form, 414; metabolism, 411; neurotic 
form, 414; pancreas ip, 413; pancreatic form, 
414; paraplegia in, 418; perforating ulcer in, 417; 
theories of, 412; urine in, 415. 

Diabetes, phosphatic, 680. * 

Diabctffc, centre in medulla, 410; cirrhosis, 413; 

ooma, 417; phthisis, 412; tabes, 418. 

Diaoetio acid, 416, 682. 

Diaphragm, paralysis of, 1034; degeneration of 
muscle of, 1034. 

Diarrhoea, 497; acute dyspeptic, 506; alba, 500; 
bacteria in, 605; chronic, treatment of, 503, 
chyloea, 600; endemic, of hot countries, 51; in 
children, treatment of, 500; in cholera, 231; in 
dysentery, 244; fermentative, 506; in hysteria, 
1082; inflammatory, 508; in phthisis, 334; in ty¬ 
phoid fever, 79; in uremia, 685; nervous 498; of 
Cochin-China, 51; tubular, 530; lienterio, 499; 
summer, 505. 

Diathesis, gouty, 404; hemorrhagic, 743; lit hie 
add, 677; tuberculous or scrofulous, 203; uric 
acid. 677. 

Diaso-reaotion in typhoid fever, 87. 

Bicrotiam of pulse in typhoid fever, 70, 76. 

Diet, in chronic dyspepsia, 463; in oonstipation, 
627; in convalescence from typhoid fever, 104; 
in diabetes. 420; in gout, 406; in infantile 
f diarrhoea, 610; in obesity, 432; in scurvy, 762; 

in tuberculosis. 366; in typhoid fever, 99. 
fXstf* crises, 666. 

.Digestive system, diseases of, 434. 
iHoctophyme dgss, 61. 

Diphtheria, 192; atypical forms of, 200; of audi¬ 
tory meatus, 203; of oonjunctiva, 203; and 


croup, 199; bacillus of, 194; oontagfouineM of, 
193; hemiplegia ip, 904; immdnlty from, 195 ' 
210; in animals, 194; laryngeal, 20latent, 200; 
nephritis in, 204; neuritis in, 204; nasah 201; 
pharyngeal, 200; of skin, 203; systemic infection, 
201; antitoxin treatment of, 209; of wounds, 
203. 0 

Diphtheritic, colitis, 600; membrane, histology of, 
199; prooeeses in pneumonia, 172; processes in 
typhoid fever, 90. 

Diphtheritis, 196. 

Diphtheroid Inflammations, 196. 

Diplegia, fodal, 1020; in children, 910. 

Diplococcus intracellularis meningitidis, 159. 

Diplococcua pneumonia (micrococcus lanceolatus, 
pneumococcus), 167; in empyema, 649; in endo¬ 
carditis, 788; itf peritonitis, 681. 

Diplopia (see Doublk Vision), 1016. 

Dipsomania, 369. 

Dipylidium oaninum, 29. 1 

Disinfection, in diphtheria, 207; in typhoid fever, 
97. 

Dissecting aneurism, 854. 

Disseminated sclerosis, 930. 

Diatomes, varieties of, in man, 26, 27. 

Distomiasis, 26; ha*mic,27; hepatic, 26; intestinal, 
27; pulmonary, 26. 

Dittrich’a plugs, 605. 

Diuresis, 424. 

Diver's paralysis, 937. 

Divert!qgla of oesophagus, 466; of oolon, 632. 

Diverticulitis, 533. 

Dorsodynia, 397. 

Dothidnentdrite, 57. 

Double heart, 843. 

Double vision, 1016; in ataxia, 889; in chronic 
Bright’s disease, 699. 

Dracnnfiasis, 49. 

Dracunculus medinewris, 49. 

Drainage and diphtheria, 193; and tonsillitis, 445. 

Dreamy state in epilepsy, 1062. 

Difysy, cardiac, treatment of, 818; in amrmia 
(crtlema), 726; in acute Bright’s disease, 688, in 
aortic insufficiency, 709; in aortio stenosis, 803; 
in cancer of stomnch, 482; in chronic Bright's 
disease, 699; in mitral insufficiency, 806; in mitral 
stenosis, 811; oily, 431; in phthisis, 334; m 
scarlet fever, 135. 

Driwaenjitbcr, 365. 

Drug-rashes, 137, 743. 

Drunkenness, diagnosis of, from apoplexy, 369, 975. 

Dry mouth, 441. 

Dulnesfe, movable, in pleural effusion, 647; ia 
pneumothorax, 659. 

Dumb ague, 24. 

Dum-dum fever, 0. 

Duodenal ulcer, 470; diagnosis of, from gastric, 
470. 

Duodenum, defect of, 521; ulcer of, 470. 

Dura mater, diseases of, 923; hmmatoma of, 923. 

Durnnde’a mixture, 555. , 

Duroeici’a murmur, 801. 

Dust, diseases due to, 629, 631; tubercle bacilli & 
287. 

Dwarfs, types of, 774. 

Dysacusis, 1023. 

Dy sharia angio-sclerotioa c f Erb, 853. 
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Dywntery, amcsbio or tropical, 2; abwma of liver 
in, 4; amoBbs in, 2; bacillary, 242; acute catarrh¬ 
al, 246; diphtheritic, 246. a. 

k Dy»PfP*l*i acute, 456; chronic, 459; nervous, 400 
Dycphacia, hysterical 1082; in cancer of the 
oesophagus, 455; in hydrophobia, 256; in ceaopha- 
tgiamua, 463; in oesophagitis, 452; in pericardial 
effusion, 779; in thoracic aneurism, 850; in 
tuberculous laryngitis, 600; in tumors of the 
mediastinum, 661. 

Dyspnoea, cardiac, treatment of, 818, from aneu¬ 
rism, 859; in emphysema, 636; hysterical, 1081. 
1007; in acute tuberculosis, 290; in aortio in- ! 
sufficiency 799; in chlorosis, 722; in diabetic i 
coma, 417; in mitral insufficiency. 800; in mitml 
stenosis, 811; in myocardial disease, 827; in pen- j 
cardial effusion, 779; in pnAimoma, 174, in | 
phthisis, 326; in oedema of the glottis, 598; in , 
spasmodic laryngitis, 599; uncmis. 684. » 

Dystrophies, musftilar, 906; clinical forms of, 907. I 

I 


Ear, complications of scarlet fever, 136; affections 
of, in syphilis, 268, 271; symptoms simulating 
meningitis, 926, 994. 

Ebstein’a method in obesity, 432. 

Eochymoses, 743. 

Echinococcus cyst, fluid of, 34, 37. 

Echinococcus disease, 32. 

Echinococcus, endogenous, 33; exogenous, 33; mul- 
tilooular, 34, 37. ^ 

Echinorhynchus gigas, 51; E. moniliformis, 62. 

Echo kinesis, 1054. 

Echolalia, 1054. 

Eclampsia, 1056. 

Ectopia cordis, 843. . 

Eczema, of the tongue, 438; in <liabete».417; in gout, 

404. 

Edebohla’ operation, 702. 

Efferent traot, diseases of, 001. 

Egyptian chlorosis, 44. 

Ehrlich'a reaotion in typhoid fever, 87. # 

Eighth nerve lesions of. 1023. 

Klaatio tissue in sputum, 324 
Electrical reactions, in exophthalmic goitre, 707 
in facial palsy, 1021; in fsmrfr,/ « paralysis, 910, 
in multiple neuritis. 1003, in periodical Paralysis, 
1009; in poliomyelitis anterior, 910, in Thomun . 
disease, 1113. 

Electrolysis in aneurism, 802. 

Elephantiasis, 49; neuromatosa, lOWo 
Emaciation, in anorexia nervosa. . ^ 

cancer, 481: in o*>phagenl cancer, 45o, in phthl 

sis, 829. 

Embolio absceeses, 210 < n <u , n 

Embolism, anti aneurism. 854; in ehorem 1048, n 
typhoid fever, 78; of cerebral arteries, 077, 

E^r^'^monia. 177, in typhoid j 

—— Z> I 
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1423 . 

Emprosthotonos in tetanus, 260. 

Empyema, 648, bacteriology of. 649; necessitatis, 

205, 650, 861; perforation of lung lif. 4k r s0; in # 
scarlet fever, 135 

Encephalitis, nfute, 992, mcningo-, fietak 011; 
puV-, of Strum ik U, 986; suppurative, 993, »>plu- 
line, 272. • 

Encephnlopathv, lead. 377. # 

Enchondroum of lung. 641. 

Endarteritis of spinal conf, 935. • 

Endocarditis, acute. 785, chronic. 792, chronic 
mural. 793, in chorea. 7y», 1049; infective. 786; ' 
m the fielus, 793. 8-f4, gonorrlm-id. 282, an pneu- 
nioiiia, 786, in puerperal fever. 7srt, in rheu¬ 
matism. 22.1j"fH5, in scarlet fe\i*r. 135, m septi- 
cieinia, 7S4», hi Uphold fever. Wl, 78, in tulierru- 
h isis. 321. 786, inaliguaiit, TSit, mien ^organisms 
in, 788, umnil,788, reeurnug, 78t», selenitic, 703; 
simple or vcrrucose, 785, svphilitic, 276, ulcera¬ 
tive, 787. 

Eudo|Phlebitis. 851. 

Endothelioma, nmeoid, 716 
Enteric fever (see Tii'iioin Finn). .57. 

Enteritis*, catarrhal, 4974 croupous 500; diphlher- 
itic, 500, in children. 504, plielgnmnoiH, 501: 
membranous or tubular,*530, ulcerative, 501. 

Ent jtoi h sis in cholera, 2.13. 

Enterocolitis, 508. , 

Enteroliths. 522, ns u cause o> nppendieitis, 513; 

ill saceuli of colon, 626. 

Knteroptosis, 528. 665, l601. * 

Entozoa (see Animai. Pakahitm), 1. 

Eosinophilin m ankylostomiasis, 46, in leukicuiia. 

736, in trichiniusis, 42 B 

Epcndvimtis, purulent, 302. 

Ephemeral fever, 363, 

l.pideinie h'Piiioglobinurin, 270, 071, 747. # 

Epidemic roseola, 14.T. , 

Epidemic stomatitis, 367. 

EpulidMiiHis (see Ohmiitih). 277. 318. 

Epilepsia. larvata, 1062, nutnns, H«2. 

I*pileps\. 1058, nnd alcoholism, HfyO, end syphilis, 

‘ ;o(i() mui, heredity in. 1059, in chronic ergo- 
3>«, in general paresis. 898, m lead-poison- 
n,g 378, in Hnynnwl’a disease, 1101, Jorkaniwm, 
8H3 lOtsbmuskcd, 1002, imsl-epilcptic symptoms 
of. 1062, procursive, 1001, ndlex, UM0. rotatory. 
lWil. spinal, 910; surgical treatment of, 1060. 
Etilleptie fits, stages of, 1061 
Epistnxis. 595, in Hnght’s disease, «*H»; family 
form of 595, 749, in lm nmphiliu, 749, in scurvy, 
752, m typhoid fever, 84, ** renal,” 069; vicarious, 

596 

KrMrvW/W. xymptnin-cnrriplex. 1113. 
i.>/,■» syphilitic HpiiiuJ imnilyri., 013. 

Ergoti.,.,. 383; renvohive, 383; gw.grenuu., 383. 
Erosion of teeth, 438. 

I ructutions. nervous, 490. 

SsSssbaKS* 
•S-Sawssas 


rvinemu. - ■ . . 

pellagra, 384; in typhoid I 

446. 

Erytlm'O'tluamui, f 48 -' 
Erytliroinelnlgut. 1071. U02- 
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Eschar, sloughing, in hemiplegia, 970. 

Eustrongylus gigas, 51. 
r Exaltation of ideal in general paresis, 897. 

Exan thematic typhdfc 105. 

Eifoliltive dermatitia. 136. t 

fiaophthalmio goitre, 765; acute form, 766; diminu¬ 
tion of electrical resistance ^n, 767; flushing in, 
c 767; pigmentation in, 767; tachycardia in, 766; 

tremor in, 767. , 

Exophthalmos, 766. * 

, Extract of Jei, use of, in typhoifl fever, 102. 
^xtra-ayatole of heart, g34. 

Eye, mdtor nerves of, paralysis of, 1013; spasm of, 
1014. 

Eye-strain in migraine, 1067. • # 

Eyes, conjugate deviation of, in brain tumor, 901; 
in apoiflexy, 971? in tuberculous meningitis, 
303. 

• • 

Facial, asymmetry, 1030, 1104; diplegia, 1020; 
hemiatrophy, 1104;, hemihypertrophy, • 1106; 
nerve, paralysis of, 1019; paralysis from oold, 
1020; paralysis faom lesion of trunk of nerve* 
1019; paralysis from fcaion of cortex, 1019; 
paralysis, symptoms of, 1020. 

Facial spasm, 1022. 

Fades, Hippocratic, 582; leontina, in leprosy, ^02; 
in mouth-breathers, 449; Parkinsonian, 1043; 
syphilitic, 270; ii! typhoid fever, 72. 

Feecal, accumulation, 521, 526; concretions, 513, 
626; vorrtlting, 522. 

Fasces, bacteria in, 505; in jaundice, 535. 

Faith healing, 1095. a * 

Ffllopian tubes, tuberculosis of, 348. 

Famine fever (se| Relaps^o Fiver), 109. 

Farcy, 26^, acute, 262; chro^io, 263. 

Farcy^uds, 263. 

Farre'i^ubercles, 568. * 

Fasciola hepatica, 26. 

Fat embolism in diabetes, 418. 

Fat necrosis, 575; of pancreas, in diabetes, 413. 
Fatty degeneration, of arteries, 847; of liver, 670; 

of the new-born (Buhl’s disease), 747. 

Fatty degeneration of heart, 825; In anemia, 726. 
Fatty stools, 575. 

Febricula, 363. 

v ebris, carnis, 104; recurrens, 109. 
ftMitw’s test for sugar, 415. 

Fermentati^jl, test for sugar, 415. 

Fetid stomatitis, 435. 

Fetor oris, 439. 

Fever, aphthous, 367; bilious remittent, 20; black- 
water, 22; break-bone, 156; cachexial, 9; camp, 
105; cerebro-spinal, 157; In cholera, 231; oountry, 
386; dandy, 156; dum-dum, 9; entero-meeenterio, 
57; ephemeral, 363; famine, 109; Florida, 386; 
‘‘gastric, 457; glandular, 365; hay, 594; hospital, 
105; hysterical, 1084; jail, 105; pernicious mala¬ 
rial, 21; in pneumonia, 172; in acute pneumonic 
phthisis, 314, 816; in acute miliary tuberculosis, 
•299,300,302; in primary multiple neuritis, 1000; 
p in meningitic tuberculosis, 302; petechial, 157; in 
0 pulmonary tuberculosis, 827, malignant purpuric, 
► 157; in pyemia, 217; in pylephlebitis, suppura¬ 
tive, 566; in intermittent fever, 16; in relapsing 
fever, 110; in remittent fever, 20; in scarlet 
fever, 182; in septiiwimia, 214; in small-pox, 116; 


in sun-stroke, 386; in appendicitis, 614; in see* 
ajgary syphilis, 2Q7; in typhoid lever, 72; in 
typhue fever, 108; in yellow fever, 2&6; lung, 164; 
malarial, 10; miliary, 367; Malta, 247; Mediter¬ 
ranean, 248; mountain, 366; Neapolitan, 248; 
putrid malignant, 67; relapsing, 109; rook, 248; 
seven-day, 109; ship, 105; slow nervous, 5C; 
splenic, 252; spotted, 105,157; tick, 53; trypano¬ 
some, 8; typhoid, 57; typho-malarial, 20, 96; 
typhus, 105; undulant, 247;'yellow, 233. 

Fever, idiopathio intermittent, 216. 

Fever, intermittent, in abeoeas of liver, 566; in ague, 
16; in chronic obstruction of biin pnrmngTs by 
gall-stones, 553; in Hodgkin’s disease, 741; in 
pyaemia, 217; in pyelitis, 705; in septicemia, 216; 
in secondary syphilis, 267; in tuberculosis, 322, 
327. 6 

Fibrinous, bronohitis, 613; pneumonia, 164. 

Fibroid disease of heart, 824. 

Fibroma of lung, 641. v 

Fibrosis, arterio-capillary, 847. 

Fi&vre, inflammaioirt, 386; typhoids d forms rtnale, 

88 . 

Fifth nerve, paralysis of, 1017; gustatory branch, 
1018; trophi* changes in paralysis of, 1017. 

Filaria, forms of, 47, 49, 50, 51. 

Filariasis, 47. 

Fingers, Hippocratic, 335. 

Fish poisoning by, 383. 

Fisher's brain murmur, 429. 

Fistula in ano in tuberculosis, 337, 341. 

Fistula, cesophngo-pleuro-cutaneous, 456. 

Fistula of Eck, 503. 

Flat-foot, 1071. 

Flatulence, in hysteria, 1082; in nervous dys¬ 
pepsia, 492; treatment of, 466. 

Flea, bite of, 54. 

Flies, in typhoid fever, 63; parasitic, 55. 

Flint’s murmur, 800, 810. 

Floating kidney, 529, 664. 

Floor maggot, 56. 

Fidrida fever, 386. 

Flukes (soe Distomes). 

Foetus, endocarditis in, 793, 844; syphilis in, 269; 
tuberculosis in, 287; white pneumonia of, 273; 
typhoid fever in, 92. 

Foils Bnghtique, 684. 

Follicular tonsillitis, 445. 

Food (see Diet). 

Food poisoning, 380. 

Foot and mouth disease, 367. 

Foramen ovale, patency of, 843. 

Foreign bodies in appendix. 513; in intestines, 521. 

“Fourth disease,'’ 146. 

Fourth nerve, 1014; paralysis of, 1015. 

Fragilitas ossium, 1108. 

Fremitus, tactile, 176, 329, 646; vooal, 176, 637. 
646; hydatid, 35. 

Freund's operation, 638; theory, 634. 

Friction, mediastinal, 663; pericardial, 777; peri¬ 
toneal, 587; pleural, 330,647; plsuro-pericaijlial, 
330, 777. 

FrMrsich's ataxia, 921; disease, 1113. 

Frisdrtick's sign in adherent pericardium, 783. 

Frontal convolutions, lesions of, 990. 

Frontal sinuses, peutastonMs in, 52. 

Funnsl breast, 329, 449. o 
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'gag* atudo, 890; goon, 681; in panlyda agitans, i 
" id48; in paju do-hypertrophic muscular pandysi*, 
006; in «pm»tlc paraplegia, 909; pseud 9 -tabetic! 
4189 1002; aieppage, in i»eripheral neuritis, 378, 
880, 1002; in diabetic tabes, 418. 

Gall-bladder, diseases of, 542; atrophy of, 552, 1 
•calcification of, 552; cancer of, 546, dilatation of, 
662; empyema of, 552; forming abdominal tumor, 

. 662; phlegmonous inflammation of, 552. 

Gallop rhythm, in myocardial disease, 827. 

Galloping consumption, 315. 

Gall-stone crepitus, 552. 

Gall-stones, 548. 

Game-birds, poisoning by, 382. 

Ganglia, basal, tumors of, 990. 

Ganglia, dorsal root, acute hemorrhagic inflamma¬ 
tion of, 900. * 

Gangrene, in diabetes, 417; in ergotism, 383; in 
pneumonia, 187; in typhoiibfevei* 78; in typhus, 
108; local or symmetrical, 1101 ; multiple, 1101 , 
of lung, 638; of mouth, 437. 

Gangrenous stomatitis, 437. 

Garrod • thread teat for uric acid, 400. 

Gas-bacillus (see Baollcb aehoqknes capbula- 
tus). a 

Gasserian ganglion, extirpation of,in tic douloureux, 
1070. 

Gastralgia, 493. 

Gas tree tasia, 467. 

Gastric catarrh, acute, 456. 

Gastrio, crises, 476, 494, 891; fever, 457. 

Gastric juice, hyperacidity of, 476, 492; subacidity 


of, 493. 

Gastrio spasm, congenital, 487. 

Gastrio ulcer, 470 

Gastritis, acida, 462; acute. 456; acute suppurative, 
468; onacida, 462; ntropheans, 462, chronic, 459; 
diphtheritic, 469; membranous, 459; mucipara, 
462; mycotic, 459, parasitic, 459; phlegmonous, 
468; polyposu, 460, sclerotic, 460; simple, 456; 
simple chronic, 460; toxic, 458. 

Gastrodiscus hominis, 27. 

Gaatrodynia, 493. 

Gastrophilus equi, 56. 

Gastrorrhagia, 487. 

Gastrorrhexis, 476, 488. 

G astro to my, 465. 

Gastroxynsis, 492. . 

General paralysis of the insane (general paresis), 
896; diagnosis of, from syphilis, 899; influence 
of syphilis in, 269, 272, 896. 

Genito-urinary system, tuberculosis of, 343. 


Gentles, 55. 

Geographical tongue, 438. 
QerUer't disease, 1025. 
German measles, 145. 


Giant growth, 1106. 110fi 

GigantUm and acromegaly. UCHS; and gtat* l 106 - 
Gigantorhynohus gigas, 51. 

OilUt it la TaurtOt'i disease, 1054. 

GuwJiinkar’a liver (see CinMioais or Liveb) , *»■ 

Glender., 281; aeute, 262; chronio. 26-; d"**" 
from small-pox, 121. 

Qlauri’i disease, 628. jV.* 

GliomaBTbritn,- 88ST * 

Gliosis, 948. • 


il-25 . 


Globulin in urine. 075. 

Globus hystericus. 1077. 

Glomerulo-nephntis, 087. 

Glossitis, Muller's. -138 

Glosso-lnbio-lar^ngeal pnrnl\si«, 904. * • 

l«loftA-phsrynguol nerve, affections of. 1026. 

G1 «*s<4 \ skin in arthrftis deformaiiK. 392 . 

(llottiM, i.dema of. 598, m Bright’s disease, 099; 

hi small-pox, 119. m tvphoid fever. 09. 

Gluteal nerve, u(Tecturns iff. 10.18. 

Glycogen. formation of, 412 
Glycogenic function of liver,412 
Ulycoauna. 412. 082, V»uty, 402, hpogenfc, 410. 
Gradin'a test, 535. 

Goitre, 7tjjl, exophthalmic, 765, Midden dentil in, 
704, lingual, 764 

Gonorrhteal arthritis, 282, ctiftorarditis, 4*82, septi- 
cirmia nnd pyiennu, 282 

Gonorrha-nl infection, 281; svetisine. 282 • 

Goose cough in aneurism. 850 


Gout,fl97; acute, 402, rhruiye 403, Fluffin'* Musiry 
of, 4(M), guniun, of hogs, 401. Iicrcditniv influenco 
in. 397, influence of ideoholdn. 307, luflnrjn-e of 
food in. 308, influence of lead in 398. irregular, 
401, nervous theory of, 400, poor man s, 398; 
retrocedent or suppressed, 40.1, rheumatic, 389: # 
ttjjuuna anil, 398. 

Gouty kiilney, G94. 

Gracfr'a sign, 766 

Grain, poisoning by, 383. 

Grandeur delusions of, $97. 

Grand mul. 1058, 1060. 

Granular kidney, 004 

Granulomuta, infectious, of bmin^088. 

Gravel, renul, 709. 

Grai't*' disease, 765. % 


Ireen runcer, 738. 

ireen-sickness (see ChpomieiH), 722. 

Jreen-stiek fracture in rickets, 429. 
irrgunnidic, parasitic, 1. 

Innder’s nit, 631. 
jnppe, la, 152. 

,'rocco’a sign, 647. 
jrouud itch, 45. 
jrucblcr’a tumor, 377. 
jumea-worm disease, 49. 

'Jull'* disease, 7G0. 

Gummata. 207; in acquired syphilis, 200; in con¬ 
genital sypluli',, 271;of brain an.l spurn! coni»»• 
of lirnrt, 270; of kidneys, 277, of liver. -75, of 
lungs, 273; of rectum, 270; of testis, 277. 

Gummatous periarteritis, 277._ 

Gums, I,lack line on, in miners, 377; blue line on, in 
lead-poisoning, 370; in scun y. 751; in sfmaUtis 
435- ret line on, in pul,nonary tnbcrculiMS, 334. 




spasm, 1053; in month-breathers, 450. 

; in*smirvy^52;^ks typhoid fever, 70; in ulcA 

po'hyl,'." 4 non-para«tic,07?; parasit,^ 

itoma of dura, of brain, 923; of cord, 924, of 
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Hamatomata, 740. 

Hsmatnmyelia, 936. 

Hienlatoporphyrin, 682. ' 

Hfiematorrhachia, 936. 

Hsema'turia, 669; angio-neurotio regal, 347; endemic 
of Egypt, 27; eeeential renal, 347; functional347; 
in acute nephritis, 688; in Aronic phthisis, 334; 

, in paorospemiiaaia, 2; in renal calculus, 712; in 
renal cancer, 714; ,in tuberculosis of kidney, 346; 
malarial, 22; unilateral, 609. 

Homochromatosis, 413. * 

6 senior ytoioa of malaria, 10. 

Haemogtobin, reduction of, in chlorosis, 722. 

Heeraoglobinffimia, 671. 

Hemoglobinuria, 670; epidemic, intyints, 270, 
671,747; malarial, 22; in Raynaud'i disease, 1101; 
paroxydtnal, 671; toxic, 670. 

Hemoglobin uric fever, 22. 

Hemo-pericardiuA, 784; -peritoneum, 573. 

Hemophilia, 747. 

Hemoptysis, causes o^ 617; hysterical, 10B1; at 
onset of phthisis, 322; in acute broncho-pneu- 
moeic phthisis, 318; in acute miliary tuberculosis, 
300; in aneurism, 617,* 889; in aortic insufficiency, 
799; in arthritic subjects, 017; in bronchiectasis, 
608; in cirrhosis of lung, 630; in emphysema, 
637; in mitral insufficiency, 806; in mitral^ste- 
nosis, 811; in pqpumonia, 175; in pulmonary 
gangrene, 640; scurvy, 752; symptoms of, 
618; treatment of, 619; in typhoid fever, 85; 
relation to tuberculosis, 325, 617; parasitic, 26; 
periodic, 617; vicarious, 617. 

Hemorrhage, broncho-pulmonary’. 617; cerebral, 
^66; from megentery, 532; from the stomach, 
487; in acute yellow atrophy, 539; in anemia, 
729; in cirrhosis of the livy, 558; in contracted 
kidney, 699; in gastric cancer, 483; in gastric 
ulcer f 474; in hemophilia, ?48; in hysteria, 1081, 
1083; in intussusception, 524; in leukemia, 734; 
in malaria, 22; in nephrolithiasis, 712; In the new¬ 
born, 747; in purpura hemorrhagica, 745; in 
scarlet fever*134; in scurvy, 752; in small-pox, 
117; in splenic enlargement, 23 762; into pan¬ 
creas, 573; into spinal coni, 936; into spinal 
membranes, #35; in tuberculous pyelitis, 3^7; 
in tuberculosis of bowels, 340; into ventricles of 
brain, 968; in typhoid fever, 68, 80; in yellow 
fever, 237; pulmonary, 325,617. 

Hemorrhagic diathesis, 743. 

Hemorrhagic diseases of the new-born, 747. 

Hemorrhagic typhoid fever, 91. 

Hemothorax, 651. 

Hair tumors in stomach, 486. 

Hairy heart, 776. 

Hallucinations in hysteria, 1083. 

Harrison t groove in rickets, 428; in enlarged 

•tonsils, 449. 

Harvest-bug, 58. 

Hay-asthma (hay-fever), 094. 

Ha worth’t nodosities, 390. 

Headache, from cerebral tumor, 989; in cerebral 
syphilis, 272; in mouth-breathers, 450; In ty- 

* phoid fever, 70 71, 85f in uremia, 684; sick, 

• 1006. § 

Head-cheese, poisoning by 381. 

Head-shaking in infants, 1032. 

Heart-block, 834, 887. 


Heart, bovine, 798; diseases of, 785; OsrtsTs treat¬ 
ment of diseases qf, 829; amyloid'degeneration 
of. 826; aneurism of, 830; athlete's, 797; brown 
atrophy of, 826; calcareous degeneration of, 
827; congenital affections of, 843; dilatation of, 
820; displacement in pleuritio effusion, 645; 
displacement in pneumo-thorax, 658; fatty 
disease of, 825; foreign bodies in, 831; fragmenta¬ 
tion of fibres of, 825; functional affeotlons of, 832; 
hairy, 776; hydatids of, 8dl; hypotrophy of, 
822; hypertrophy of, in Bright’s disease, 698; 
in exophthalmic goitre, 766; irritable, 833; new 
growths In, 831; palpitation of, 832; parenohyma- 
tous degeneration of, 825; rapid, 835; rupture of, 
830; segmentation of, 825; syphilis of, 276, 831; 
tobacco, 842; tubercle of, 349, 831; tumors of, 
831; valvular diseases of, 793; wounds of, 831. 

Heart-muscle in fevers, 825. 

Heart-sounds, audible at distance, 766, 810; weak¬ 
ness of, 827. * 

Heart strain, 821. 

Heart-valves, congenital anomalies and ledoni of, 
844; rupture of, 798. 

Heat, exhaustion, 385; stroke, 385. * 

Ileberden'a nodgi, 391. 

Hectic fever, 327. 

Heel, painful, 1071. 

Heller'a test, 673 

Helminthiasis (see Animal Parasitm), 1. 

Hemeralopia, 1008; in scurvy, 752. 

Hemialbumose, G74 

Heraianffsthesia, in cerebral haemorrhage, 973; in 
hysteria, 1080; in railway spine, 1097; in lesions of 
internal capsule, 951; in unilateral cord lesionB, 
933. 

Hemianopia, in aphasia, 959; functional, 1012; 
heteronymous, 1009; homonymous, 1009; in 
migraine, 1067; lateral, 1009; nasal, 1010; signifi¬ 
cance of. 1012; temporal, 1009. 

Hemiatrophy, facial, 1104. 

Hemicrania, 1066. 

Hefeiopic pupillary inaction, 1012. 

Hemiplegia, 966. 971; crossed, 951, 973. 

Hemiplegia, infantile, 985; aphasia in, 986; cortical, 
948; in diphtheria, 204; epilepsy in. 987; in hys¬ 
teria, 1079; in malaria. 23; mental defects in, 987; 

~ post-hemiplegic movements in, 987; spastica 
cerebralis, 986; in typhoid fever, 86. 

Ilemiplfgie flasque, 974. 

Henoch'» purpura, 745. 

Hepatic abscess, 503; artery, enlargement of, 542; 
aneurism of, 865; colio, 550; intennitterit fever, 
553; vein, affections of, 642. 

Hepatitis, interstitial (see Cirrhosis), 550; sup¬ 
purative, 563. 

Hepatisation, of lung, 170; white, of fcotus, 273. 

Hereditary form of (edema, 1104. 

Heredity, in Bright’s disease, 694; in diabetes in¬ 
sipidus, 409; in Friedreich’a ataxia, 921; in gout, 
397; in haraophilia, 748; in paramyoclonus multi- 
plex.ll 13; in rheumatlo fever,220; in spastic para¬ 
plegia, 912; in syphilis, 266; in tuberculosis, 287 

Herpes, in cerebro-spinal meningitis, 161 *, in febric- 
ula, 364; in malaria, 17; in pneumonia, 179; in 
typhoid fever, 75; soster, 900. 

Hiocough, 1034; causes of, 1684; treatment of, 1035, 
hysterical, 1081. 
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High-tension pulse, characters of, 898, 851 
Hippocratic jades, 82,582; fipgers, 335; auction, 

659. 

Hippw. 1067. 

Butyrin'* disease, 738; intermittent fever in, 741 
Homalomyia scalaris, 55. 

Hook-worn disease, 44. 

Horn-pox, 119. 

Hoipital fever, 105. 

Hour-glass stomach', 475. 

Huntingdon'* chorea, 1055. 

Husband and wifo, diabetes in, 409; tuberculosis 
in, 291. 

HxUchinaon’a teeth, 271. 

Hyaline casts in urine, 688, 693, 698. 

Hybrid measles, 145. 

Hybrid scarlet fever. 145. * 

Hydatid disease (see Echinococcus). 

Hydatid thrill or fremitus, 35* • • 

Hydrarthrosis, clfhmic, 283, intermittent, 1083. 

“ Hydrencepholoid condition,” 507, 965. 

Hydriatic treatment (see Hydrotherapy), 
Hydrocephalus. 990; acquired chronic, 997; acute, 
301. 996; angio-neurotio, 996; chronic, after 
cerebrospinal meningitis, 162; congenital, 997, 
drainage m. 998, externus, 990; ex vacuo. 99G, 
idiopathic internal. 996; spurious, 507. 
HydrocyBtoma in exophthalmic goitre. 767. 
Hydromyelus. 924. 943. 

Hydronephrosis, 707; congenital, 707; intermittent, 
666, 708. 

Hydropericardium, 784. 

Hydroperitomcum, 589. 

Hydrophobia, 255. 

Hydro-pneumothorax, 657. 

Hydrops ad matnlam, 409; vesicae fellm, 552. 
Hydrothorax, 656 

Hymenolepsis dimmuta; H nana, 29. 
Hyperacidity of gastric juice, 492. 

Hyperacusis, 1023 
Hyperadrenalism, 760. 

Hyperemia of the brain, 964 • 

Hyperesthesia, m ataxia, 891; in haunatomyelia, 
936; in hysteria, 1080; in railway spine, 1097; in 
rickets, 428, retinal, 1008; in unilateral cord 
lesions, 933; of stomach, 493. 

Hyperalgesia, 1089 
Hyperchlorhyilria, 492 
Hyperkinesia of stomach, 490. 

Hypernephroma, 714 
Hyperosmia, 1006 
Hyperpyneima, 398. 

Hyperpyrexia, hysterical, 1084; in rheumatic fever, 
223; in scarlet fever, 133; in sun-stroke, 386; in 
tetanus, 260. 

Hyperthyrea, 765. 

Hyperthyroidism, 765. 

Hypertrophic cirrhosis of liver, 660. 

Hypnotism in hysteria, 1080. 

Hypodermio syringe in diagnosis of pleural effu¬ 
sion, 652. 

HypogloM&l nerve, dieeeeee of, 1032: paralyse of, 
1032; spasm of, 1033. 

Hypoleuoooytods, In typhoid fever, 70. 
Hypophysis, enlargement of, 1106. 

Hypostatio congestion, of lungs, 615; in typhoid 

fever, 85. » 


Hypothermia, in typhoid fevor, 74. 

Hypotonia, 891, 

Hyulena, 1070, ajuf dominated 831 - 

con l nurture* a.,,1 npiwnw j,,, i OT9; eony^,^ 
forma „f, 107J, erm 10SI; .liaooler. u »mua- 
10s0 - for " w f-wv m, 10H4; furmnpfyrfa 
'!'■ ‘ 0S| . " 1 ” ora '> “• low, joint affection, b, 

, ' ,M!n,:l1 "Worn* of. 10S;t; motnboliam in, 

last, metaliothempy in. IPSO; iwnUtHntnllow- 
ln, in. 831, mni-fonvulitvv form. of 1078; |i»rifly- 
m in. 107S, *p*i»l * n » m 1081, Blwnmln in, 
7-H, lost), traunmlio MUM,, vuwenil ummf*t&-* 
lions of, 11)81 * * , 

Hysterical minimi |HTtori* 841. 

Hyslero-cjnlci)*, ]IM. to7s. 

Hysterogenic point*, 1080. 

• 

Ice-cream, poisoning by. 382. 

Ice, typhoid bacillus in, 61. « 

Ichthyosis linguahs, 430. 

IctcriSf (see JaUNdh e), gravis, 538; neonatorum, 

53.8 • 

Idiocy, in infantile hemiplegia,987, nmaurotjp. 912. 
Idiopalluc nnicmiu of .WdiHvn, 724 
Idiopathic intermittent fever, 2H> 
lleo-c.ecal region, in tjphofcl fever, 82, in np|»omli- # 
nils. 514, in primary IuIktciiIohih of bowel, 341. 
lleo-eolitw. 508. 

Ileus (sec Stkaniiui.ation ok Howel). 519; 
hysterical, 1082 

InilKTilitv m infantile liVnuplegia, 98% 

Imitation in chorea. 10-16 

Impetigo, contagious, and ulcerative stomatitis, 
435 * • 

Impotence, in diubetcs^4IO, in locomotor ataxia, 
802. t * 

Impulsive tic, 1054. 

Incarceration of IkjwvI, 519. 

Incoordination, of wins, 890, of legs, 890.* 

Indians, American, chorea in, 1045, consumption 
in, 285, sumll-pox among, 112 
Indicanuna, 080. f 

Indigestion, 456, acute llitestlim!, 500. 

Infantile, convulsions, 1050, paralysis, 014, scurvy, 
753 

Infantilwin, 270, 769, 773; Lorain typo of, 774; 

inyxosleniatous, 774, pancreatic, 774. 

InfarcK septic, of coronary arteries, 824. 

Infer turn, definition of, 213. 

Infectious diseases 57, of doubtful nature, 363. 
Inflation of bowel in intussusception, 525. 

Influcnn, 152; upiiendicitis in, 155; cholelithiasis 
in, 155, and typhoid fever, 90; peritonitis in, 155. 
Infusoria, parasitic, 25. 

Inhalation pneumonia (see Aspiration Pneu¬ 
monia), G21. 

Inoculation, ngainnt small-pox, 112, 119; pro¬ 
tective, in cholera, 229; preventive, in hydro¬ 
phobia. 257; preventive, in plague, 242; pre¬ 
ventive, in pneumonia, 109; preventive,in typhoid 
fever, 98; tuberculosis transmitted by, 289. # 

Insane, general paralysis of. 805 
Insanity, delusional, 684; post-febrile. 86. in smalt- 

InCitv!'Mato of dnnk to. S70. ration of 
chronic phthinis to, 334; rotation of hcwKltaoo* 
to. 800. 
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Inaeota, iM&itie* 58. 

Insolation, 885. 

Inaul« acfc*^ MO. * 

‘int^Joa irenlor (tee Volitioh al Tumoi). 
iSteroartalnauraliti*. 1070. e 
Intermittanoy of heart action, 884. V» 

Intermittent olaudication, 841,863. 

Intermittent fever, 16; forms of (see Far**). 
^Intermittent hepatic fever, 553. 

1 Intermittent hydrartfirosla, 1083. 

Intermittent lameness, 853. ® 

‘ internal capsule, lesions_pf, 049. 

Internal carotid artery, blocking of, 979. 

Intestinal casts, 531; sand, 532; ooils, tumor formed 
by, 311; obstruction, 519. 

Intestines, diseases of, 497; actinomycosis of, 264; 
dilatatio* of, 531. 1 

Intestines, hemorrhage from, in typhoid fever, 
fi8, 80; in dyseitfery, 5, 244; in tuberculosis of 
bowel, 340; in intussusception of, 524; in uloerar 
tion of, 501. , * 

Intestines, infarction of, 533; intussusception of, 
519, 524; invagination of, 520; miscellaneous 
affections of, 530; newi gaowths in, 521; uloers of, 
501. 

.Intestines, obstruction W, 519, 584; acute, 522; 
chronic. 522; by enteroliths. 522; by forjfgn 
bodies, 521; by galljStonee, 622,555; by lipomata, 
521. • 

Intestines, perforation of, in typhoid fever, 67, 81. | 
Intestines, g>rimary tuberculosis of, 292, 340; 
strangulation of, 519, 524; strictures and tumors 
of, 521; twists and knots in, 520. 

Intoxication, definition of, 213. 

Intoxications, 3fid. * 

Intussusception. 519,524. # t 

Invagination. 520; post-mortem, 520. 

InversP type of temperature In acute tuberculosis, 
299; A typhoid fever, 72. 

Iridoplegia, 1014; accommodative, 1014; reflex, . 
1014. 

Iritis, syphilitic.^68,271. 

Itch, Cuban, 113; insect, 52; Philippine, 118- 
Itching, of feet in gout, 405; of eyeballs ill gout, 
405; of skin in Bright’s disease, 699; of sldn in 
jaundice, 535; preicteric, 535; in diabetes, 417; 
in exophthalmio goitre, 767; in uremia, 684; in 
Hodgkin’s disease, 741. 

Ixodes ricinus, 53. 

Ixodiaais, 53. 

Jacksonian epilepsy, 883, lCpfe. 

Jail fever, 105. \ 

Jaundice, 534; black, 535; catarrhal, 0|2; oholuria 
in, 535; from cirrhosis of liver, Sfifcfflfcl; congen¬ 
ital acholuric form of, 587 1 wldetfac form of, 
864; infectious, 364; from acute yellow atrophy, 
538; from cancer of liver, 560; in diphtheria, 204; 
from gaU-stones, 551, 553;*hereditary, 537; in 
influensa, 154; in pneumonia, lfin and purpura, 
M6,743; in Weiti dfteato, 364; malignant. 538; 
of the new-born, 538; obstructive, 534; in syph- 
•flb, 275; toxemic, 536; In typhoid fever, 83; 
t xanthelasma in, 535| in yellow fever, 236. 

Jaw donas, 903.' 

Jigger, 55. 

Joints (sm AiBnrm), 


Jumpers, 1055. 

•‘June odd,” 504. # 

Kahleris disease, 674. 

Kakke, 249. 
i Kala-asar, 9. 

I Katayama’* disease, 28. 

Kdoid of Adduon, 1109. 

Keratitis, in small-pox, 120; interstitial, of In¬ 
herited syphilis, 271. 6 

Kemig's sign, 163. 

Kidney, diseases of, 664; amyloid or Urdin a wm 
‘Sense'of, 702; canoer of, 714; eardiao, 668; 
circulatory disturbance in, 667; cirrhosis of, 694; 
congenital cystic, 715; congestion of, 867; con¬ 
tracted, 694; cyanotic induration of, 668; cystio 
disease of, 715; disk-shaped, 664; echinocoocus of, 

37; floating, 664; fused, 664; gouty, 694; granular, 
694; horseshqp, 66^ large white, 692; malforma¬ 
tions of, 664; movable, 664* palpable, 664; 
rhabdo-myoma of, 714; sarooma of, 714; scrofu¬ 
lous, 347, 704; sigmoid, 664; small white kidney, 
692; srrgical kidney, 704; syphilis of, 277; 1 

tuberculosis of 345; tumors of, 713. 

Klebt-Loeffler bacillus, 194. 

Knee-jerk, loes of, in ataxia 891; in diphtheria, 204. 
Koch treatment of tuberculosis, 356. 

Kopftetanus, of Rote, 260. 

Koplik’s sign, 142. 

KoesakofTs syndrome, 370, 1002. 

Kubisagari, 1025. 

Labyrinthine disease, 1024. 

Lachrymal gland in mumps, 147; in MikuIlea’s 
disease, 442. 

“Lacing” liver, 57?. 

Lacunas of Marie, 967. 

Lacunar tonsillitis, 445. 

La grippe, 152. 

Lamblia intestinal is, 25. 

Lameness, intermittent, 853. 

Laminectomy in compression myelitis, 940; in 
turnon of the cord, 942. 

LandrifM paralysis, 918. 

Laparotomy, In cirrhosis of the liver, 663; in typhoid 
fever, 103. 

Larva migrans, 56. 

tarvm of flies, dieesnee oaueed by (myiasis), 66. 
Laryngeal erime, MB. 

TiiijnuiiWIir itridtfus, 698; identity of, vrith en¬ 
larged tfiymus, 772. 

Laryngitis, oouts, catarrhal, 696; chronic, 697; 
oedematous, 698; spoemodlo, 898; syphilitic, 801; 

, tuberculous, 600- 

Larynx, diseases of, 696; ndduotor paralysis of, 
1028; enECStheeia of, 1029; hyperesthesia of, 
1029; poraiysia of obduotors of, 1027; spasm of the 
! muscles of, 1028; unilateral abductor paralysis 

\* of, 1028. 

, Utah. 1088. 

lateral sclerosis, primary, 909; amyotrophic, 

. Uteritious deposit, 677. 

• Uthyrism, 884. 

load, colic, 377; in the urine, 376. 

Lead-palsy. 677; localised forms of, 377. 
Lead-poisoning, 375; acute, 396; arteriosclerosis In, 
878; cernbnd symptoms 4n, 878j ohronlo, 876; 
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eoarnhtaiB from, 878; goaty deposits in. 370; 
treatment of, 879. , 

Load-workers, prevsJenoe of gout in, 398. 

Leiohat-tubercle. 200. 
j^iiimM body. 0. 

Ltront*** 1 * oeeea, 1107. 

Tyr* alba, 862; mutilans, 362. 

Leprosy, 369; antes the tio, 362; bacillus leprto in, 
300 ; contagiousness of, 361; macular form of, 

• 862; tubercular, 3<&2. 

Lep tomen ingitis, acute cerebro-spinal, 925; chronic, 
928; infantum, non-tuberculous, 928. 

Leptothrix in mouth 264. 

Leptus autunmalis, 58. 

Leudn, 639. 

Leu oocythsemitt, 731. 

Leucooytosis, in antcmla, 721; chlorosis, 722; cere- i 
bro-spinal meningitis, 161; diphtheria, 201, em- ( 
pyema, 640; erysipelas, 212* Hodgkin’s di*ase, j 
741; leukemia, t35; malaria, 24; measles, 143; . 
pyssmia, 217; pneumonia, 177; pleurisy, 648; j 
rheumatio fever, 222; scarlet fever, 133, stomach j 
oanoer, 482, 485; in trichmiasis, 42; in tuber¬ 
culosis (acute), 300; in tuberculosis (chronic pul¬ 
monary), 333; absenoe of, in typluad fever, 76,93; 
in whooping-cough, 151. 

Leuooderma, 1109. 

Leuoo-keratosis, mucoem oris, 439. 

Leuconychia, 1002. 

Leucopenia in typhoid fever, 76. _ 

Leulucmia, 731; acute, 737; lymphatic, 730; blood 
in 735; congenital, 732; hemUty in, 732; in 
animals. 732; in pregnancy, 732; myelogenous, 
731; pseudo-, 738; spleno-medullary, 73*’. 

3 LeukawEmia, 737. 

Leukoplakia buccalis, 439. 

Leyden'• crystals. 011 613. 

Lienterio diarrhoea, 499. 

Life assurance and albuminuria, 675; and syphilis, 
281 . 

. Lightning pains in ataxia, 889. , 

T.inwm atrophica*, 75. 

Lingual corns, 439. 

Linguatula rhinoria, 52; L. serrata, 52. 
Lipaciduria, 682. 

Lipemia, 412, 418. 

lipoma of the spinal cord, 941. 


Lipuria, 416, 682 
Lithfemia, 677. 

Iithie-add diathesis, 677 
Lithuria, 677. 

Utu.-. di^*, 910 ^ «ut» 

Liver, abscess of, 4, . 57 j, anmiiua of, 

yellow atrophy of, 538, amyioi , ^ - m 

form a(<Hihlebotlimy in con- 
* m bidaUd. of, 85; hypewmo. -.f, 

(Mtion ct.M3.jy me Uno-earcoraa of, 508, 
S4fk Infarction of. B42, passive con- 

«w growths in, of. Ml; 

of, Ml; ro^rmisris of. 1: 

primary oanrsr of. ^67, P*° secondary 

Potion of. 541; tub erculoriB of, 

cancer of, 668; syrh*s of. 274, 

841; in typhoid f«^' «• 


Liver, cirrhosis of, 556; alcoholic 557; ascites in 
559; atrophic. 557; capsular form. 562; in diabetes 
413; fatty, 557; haimofrhage from stoniacll in , 
558; hjpertrophic 560; syphilitic, 275. 562; in 
chilifren. 557; jaundice in. 550; toxic symptoms 
in »R9; with cancer, 570; tuberculous. 342. 

Liver, diseases of, SSk. 

Liver dulnesa. obliteration of. in perforative peri-, 
tomtis, 82, 582. 

Liver, movable. 529, 572. 1 * 

living skeletons, 9CB. 

1/obar pneumonia, 164. ■> 

lAHalnn's cancer, 715. ' ’ 

Irocalisation, cerebral, 874; spinal, 871. 

Ixicalizcri lyritotOtiH, 584. 

Lock-jaw, 258,* 1018. 

Lock-spasm, 1073. 

Locomotor ataxia, 880; ataxic stage of, 890; bladder 
symptoms ill, 889, gastric crises in, 891; henm 
plegia in, 802; incipient stage of, 889; hmngpfd 
enso# in. 892; nasal crises jn, 892; paralyUe stage 
of, 892, paresis in, 892; rectal crises in, 891; re¬ 
lation of svphihs to, 886. • 

Long thoracic nerve, affections of, 1030. 

Loose shoulders, 007. 

Lucilia iiiaccllima. 55. 

Ludupu'n angina, 444. 

Lues venerea (syphilis), 265. i 
Lumbago, 396. 

Lumbar neuralgia, 1071. ^ 

Lumbar plexus, lesions of, 1038. ° 

Lumbar puncture of Qmnct. r, 103. 928, #08. 

Lung, abscess of,*640, embolic, 04(1. 

I,ung, ncl.nomyrow, of. 201; nH'inism of. 638; 
brown in.hir»t.on of, 0V r >, cancej of. Ml; carni- 
firatlon of. 022, ribbons of, 628. 

I,ung, diseases of, 014^ .tone., 319. , 

Lung few, 164, " ... 1 

Lungs, congestion of, 614, hypostnlic, 6)S. 

Lungs, echinococcus of, 30. 

Lungs gangrene of, 638, obsccsanf brum in. 63B. 
T „„ r , nrw growths in. 641; in roIWUnmers, 642. 
Luw, hirmorrhegic infarction of, OIK; " • 

610; splcniiulton of, 615, 622; syphilis of, 
tuberculosis of, 312. 

Lupinosis, 384. , -a. 

r.vmnh glands, tuberculosis of, 304. _ 

Lymphadenitis, general tuberculous. 360; tad 
tuberculous, 306, simple, 66(1; suppurnttve. 600. 
Lymphadenorna. general, 7.18. 

Lymphatic state, 755. 

Lymph-scrotum, 49. 

Lymph, vaccine, 127. 

Lymph vessels, dilatation of. 49. 
iynsa. 255. 

I yssophobia. 258. 


Macula; eeruleat. M, lb. 

Macular syphihdes, 268. 

Maidismu.,384- 

Mam cn gnffe. 003. v 284. 

Mane. I»;'“ nin * b; ^ JfwoUles, 814. 
Maladie de Hanot. am>, » 
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Malarial cachexia, IS, 23. 

Malarial fever, 10; accidental and late lesions of, 
IS; ®etivo-autumnal,' 20; algid form of, 22; 
comatose form of, 21; continued and remittent 
forin of, 20; description of the .paroxysm, in. 16; 
geographical distribution of, 10; h®mon , hagic 
form of, 22; intermittent, 9 16; nephritis in, 16; 

, pernicious, 16. 21; pneumonia in, 16; quartan, 17; 
quotidian, 17; season in, 10; specific germ of, 10; 
* tertian, 17. @ 

Malarial hemoglobinuria, 22. 0 
Malarial nephritis, 16. a 
MalleuS, 263. 9 

Malta fever, 247. 

Mammary glands, hypertrophy 5TJ in tuberculosis 
334; tuberculosis of, 349. ' 

Mania af>otu, 371. * 

Mania, Bell’a, 1041. 

Marriage, questfbn of, in hemophilia, 749; in 
syphilis, 281; in tabes dorsalis, 894; in tubercu¬ 
losis, 361. , * 

Marrow of bones, in small-pox, 115; in leukemia, 
73?; in pernicious anemia, 726. 

Maaque dea femmea enftelttea, 758. 

Massai disease, 50. 

Mastication, spasm of*the muscles of, 1018. 
Mastitis in enteric fever, 88; chronic, 334. c 
McBumej/a tender point, 515. 

Measles, 140; aboftive, 143; attenuated, 143; black, 
143; buccal spots in, 142; contagiousness of, 141; 
desquaiflation in, 143; eruption in, 142; German, 
145; malignant, 143; period of incubation in, 
141. 

Measly meat, examination of, 30. 

Meat, pojjwning by, 381* tuberculous infeqtion by, 
292; inspection of, for trichina;, 41. t 
MedyTa diverticulum, 519. 

Mediaf nerve, affections of,*1037. 

Mediastinal friction, 663. 

Mediastino-pericarditis, indurative, 663. 
Mediastinum, affections of, 660; absoess of, 662; 
cancer of, 6#l; emphysema of, 663; pleural effu¬ 
sion in, 662; sarcoma of, 661; tumors of, 661. 
Mediterranean fever, 248. 

Medulla oblongata, lesions of, 952; tumors of, 991. 
Megalo-cephaly, 1108. 

Megalocytes, 728. 

Megalogastric, 467. 

Mehena in duodenal ulcer, 474; b typhoid fever, 80; 

in tuberculosis of bowels, 340; neonatorum, 747. 
Melano-sarcoma of liver, 668; of lunp, 641. 
Melanuna, 680. 

Melasma suprarenale, 758. 

Mlnvere'a disease, 1024. 

Meningeal hseraorrhage, 968; in birth palsies, 010. 
Meninges, affection of, 923. 

Meningitis, acute cerebro-spinal, 925; basilar, 301; 
epidemic cerebro-spinal, sporadic cerebro-spinal, 
157,928; in erysipelas, 212; in gout,406; granu¬ 
lar, 301; lepto, 928; in typhoid fever, 69, 85; 
e, simple, of infants, 928; posterior basic, 928; 
' serous, , 996 ; 'syphilitic, 272; tuberculous, 301. 

Meningoeooem, 109 . , 

* Msningo-snceyhaMtif, tuberculous, 302. 

Meralgla paresthetica, 1038. 

Mercurial, tremor, 1045; stomatitis, 487. 
llarydamua, 491. 


Meeaortitis, 848. 

Mesenteric artery, aneurism of, 533, £65; embolism 
of, 533; thrombosis of, 533. 

Mesenteric glands, tuberculosis of, 308; tuberculous 
tumors of, 312; in typhoid fever, 68. 

Mesenteric veins, diseases of, 533. 

Mesenteric vessels, affeotions of, 533. • • 

Mesentery, chylous cysts of, 533; affeotions of, 532. 
Mesogonimus heterophyes, 2'J. 

Metallic echo, 659; tinkling, 331,659. 

Metallotherapy, 1080. 

Metastatic abscesses, 216 
Metasyphilltia affections, 269. 

Metatarsalgia, 1071. 

Meteoriam in typhoid fever, 80; treatment of, 102. 
Micrococci, in Malta fever. 248. 

Micrococcus, catarrhal Is, 593; lanceolatus, 164,167, 
215,216.623, melitensu.248; thecalis, in Landry’a 
pgralyais, 0!8. * 

Microcytes. 728. " 

Micromelia, in cretinism, 769. 

Middle cerebral artery, embolism and thrombosis . 
of, 979. 

Migraine, 1066; treatment of, 1068. 

Mikulicz'a disease, 442. 

Miliary abscesses in typhoid fever, 68. 

Miliary aneurism, 967. 

Miliary fever, 367; epidemics of; 367. 

Miliary tubercle, 295; tuberculosis, acute, 298; 

tuberculosis, chronic, 318. 

Milk and scarlet fever, 131; and typhoid fever, 62; 
products, poisoning by, 382; sickness, 365; tuber¬ 
culous infection by, 292. 

Mind-blindness, 959. 

Mind-deafness, 959. 

Miner’s anaemia or cachexia, 44; lung, 631; nystag¬ 
mus. 1014; cancer of lung. 642. 

Mitchell, Wevr, treatment in hysteria, 1086. 

Mitral incompetency, 804. 

Mitral stenosis, 808; chorea and, 808; paralysis of 
recurrent 'aryAgeal in, 811; presystolio murmur 
in, 810; rheumatism and, 808. 

Moist sounds in pulmonary tuberculosis, 330. 
MOller’s glossitis. 438. 

Monophobia, 1089. 

Monoplegia, cerebral, 883, 947; facial, 1010; in 
hysteria, 1079; in traumatic neuroees, 1097. 
Montaigne on renal colic, 711. 

Montreal General Hospital, statistics of hemorrha¬ 
gic small-pox, 118; of pneumonia, 187; of rheuma- 
. tic fever, 210. 

Montreal small-pox epidemic ISSS-’SO, 128. 
Morbilli 140; sine morbillis, 143. 

Morbus, arruleus, 845. 

Morbus, cox® senilis, 392; erronum, 54. 

Morbus maculosus, 743; neonatorum, 747; of 
Werlhof, 745. 

Morphig habit, 373; treatment of, 374. 

Morphinism, 373. 

Morphinoraania, 373. 

Morphcna, 1109. 

Mortality, in cerebro-spinal meningitis, 164; in 
pneumonia, 187; typhoid fever, 96; in whooping- 
cough, 151; in yellow fever, 238. 

Morton’ « painful foot, 1071. 

Monan’t disease, 944. 1 

Mosquitoes, forms of, 18,185. 
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Mosquitoes, relation of, to filaria disease, 48; to 
miUrift, 13: to yellow fever* 235. 

Motor tract, diseases of, 901. 

Mounfcdn, ancemia, 44, 366; fever, 366; sickness, 

366. 

Mouth-breathing, 447. 

Mnuth, diseases of, 434; dry, 441; putrid sore, 435. 

Movable kidney, 529, 664, dilatation of stomach in, 
665. 

' Movable liver, 529, 572. 

Mucous colitis, 530. 

Mucous glands, affections of, 440. 

Muoous patches, 268. 

Muguet, 436. 

Multiple gangrene, 1101. 

Multiple sclerosis, 930. 

Mumps, 146, 441. & 

Murmur, in aneurism, 858; brain, 429; cardio¬ 
respiratory' 331, in ohlonwM, 72#, in congMhital 
heart-disease, 8&; Flint i, 800, 810, in endo¬ 
carditis, 789, humming-top, 724, in lung cavity, 
330; in subclavian artery in phthisis, 331, in 
valvular disease, 800 . 803, 807 810, 812, 813 

Musca domeetica, 55; M vomitona, 55. 

Muscle callus in sterno-niustoid in fcfants, 1031. 


Muscle-sense, 959. 

Muscles, diseases of, 1111; degeneration of, in ty¬ 
phoid fever, 70, 89. 

Muscular atrophy, forms of, 907; heredity in, 
906; atrophic and hypertrophic varieties, 007; 
infantile form, 907; juvenUe type, 007, progress¬ 
ive neural form,905; peroneal type, 905, progress¬ 
ive central, 901,914, hereditary influence in, 902. 

Muscular contractures in hysteria, 1079. 

Muscular dystrophies, 900. 

Muscular exertion, coma after, 686 

Muscular exertion in heart-disease, 797, 821. 

Muscular rheumatism, 396. 

Musculo-spiral paralysis, 1036. 

Musical murmurs, 803, 846. 

Mussel poisoning, 383. » 

Myalgia, 396. 


Myasthenia gravis, 1113. 

Myasthenic reaction, 1114. 

Mycosis intestinulis, 254; pulmonum, 254. 

Mycotic gastritis, 459. 

Myel®mia, 731 

Myelitis, scute, 944: acute diffuse, 94S; acute 
transverse, 946; compression, 038; in measles. 
143: reflexes ia, 946; transverse, of cemcsl 
region, 947; syphilitic, 272, 273. 


Myelocytes, 736. 

Myelogenous leukemia, 731. 

Myiasis, 55; of nostrils and of ears, 55; of vagina, 
55; cutaneous, 55, gastro-intestinal, 55. 
Myatonla, 1114. 

Myocarditis, acute interstitial, 824: ihrous. 
in rheumatism, 223; segmenting^.., m t>Dho 


fever, 60, 78. . , , 

[yocardium, affections of, 820; logons of, due to 
disease of coronary arteries, 823. 


Myoclonia, 1113. 

Myooloniee, 1113. 

Myoidema, 330. 

Myopathies, the primary, 906. 
Myods, spinal, 8§9,10141 
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Myositis, 1111; dermato-, 1111; infectious, till; 

ossificans progressiva, 1112. 

Myotonia, 1112, wmgemtjj, 1112. 

M\atonic reaction of Erb, 1113. 

M\na||iit. 105.5, 

Mvtiilrtoxin, 383 

Mj vrdeina, 768, aci?tc. 770, congenital form, 768; 
operative, 770. 

Myxonm of spinal cord. 941. . 

Myxoneurosis lntestinulia, ?i30. 

• 


Nievi, multiple, of skin rual mucouii membranes, 
595.749 * • 

Nagana, 7 

Nails, in ty^hoitflhvcr, 75; in phfliisis, 335. 

Naming oentrJ, 9.57 
Nasal diphtheria, 201 
NaHo-phurvngtnd obstruction. 447. 

Neapolitan fever, 218 • 

Neck, ccllnlitia of, 411, Derbyshire neck. 764. 
Nccro-ts, acute, of lame, 22.5 # in'typhoid fever, 88. 
NeiroMs in tubercle, 296 
Nccdle-suullovmg in hysteria. Ml 
Nematodes, diseases cnuitsl’by, 38. 

Nephralgia, 1071 # 

Nephrectomy, 709 

Nephritis 080, acute, 686; after diphtheria, 204; 
chronic, 692, chronic liicinorrhiigic. 093; in 
tonsillitis, 446, Hurgual treatment of, 702 
Nephritis, chronic desi|jmmutivo, tM»2, chronic 
iliffuse. with exudation. 092, chronic^ntcrstitinl, 
094, chronic pareiicliyinntous.092, chronic tubal, 
692, consecutiV.e. 703, hamiorrluigea m, 699, in¬ 
creased tension in, 098, hi ervsiirhw. 212, in inn- 
luria, 10, lymphoma bam, 88, nrhitioi^ of henrt 

hjpertryphy to. 090, in scarlet fever. 134; in 
typhoid fever, 88, wippurative. 704, syphilitic, 
277, urine in, 098, vomiting in, 099 • 


Nophrolithiusis. 709. 

Nepliro-phthisis (see Kiunky, Tuhkhculowh or). 
Nephroptosis, 529. 064. 

Mephrorrhaphy, 006. 

Nephrotomy, 709 
Nephro-typhus, 88 
Nerve-fibres, inflammation of, 998. 

Nerve-ns>t symptoms, 938. 

11 Nerve-storms,” 1008 

Nerves, anastomosis of, in facial paralysis, 1022. 
Nervw, duw of peripheral, 1108, dmcaim. of 
ccrciiral, I00S, dl«easm of Hpmnl, 1033. 

Nerve* Idons of anterior rriiml. 1038, circumflex, 
1036 exirrnai popliteal, 10.9*. gluleal. 1038, in¬ 
ternal popliteal, 1039, long thoracic. 1036; me¬ 
dian 1037, musculn-epiral, 1036, obturator, 1038, 
BCintic, 1038. "mail wmlic. 10:48; ulnar, 1037. 
Nervous dmrrhirn, 498. 1082. , 

Nervous dyspepma. 490 
Nervous system. diseases of, 867; diffuse. 923. 
Nettle rn-h (see I’liTirAlin) . 

Nniralgm 100*. ™>'"™ ,,f " X> "' 
ToTrrmc-ncrip.ml. 1033. 1070, epllepllfnrn . 

lOCoi influence of mnlana in, Ml 

1070 lumbar, 1071. of nerve, nth* »'• 

phrenic ’ I070 i(C n ^' 

CT— T'of.^1 .064,; 

visceral, 1071. 
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N surest h&ia, 1086; sexual, 1001; traumatic, 1096. 

Neuritis, 008; arsenical, 1002; aeoending, 1000; from 
beer, KX)2; fasciana, 0C8; Interstitial, 000; of in¬ 
fants, progressive interstitial hypertrophio, 022; 
lipocnatous, 000; localised, 008. 090; parenchy¬ 
matous, 900; multiple, 060,1000; alooholicfcJOOl; 
endemic, 240, 1003; in dljfhtheria, 204; migra¬ 
tory, 1000; in chronic phthisis, 334; in the infeo- 
tiousdiaeases, 1002; in typhoid fever, 86; recurring, 
‘1001; saturnine, &77,*1002; sympathetic, 1000; 
{faumatic, 008; optic, 1008; tom sine, 1002. 

Neurofibroma tods, generalised, 1005. 

Neuroglioma, 088. ' 

Neuromata, 1004; "amputation,” 1005; plexiform, 
1004. m 

Neurone, structure of, 867; function of, 868; degen¬ 
eration «of, 868; regeneration of, 868. 

Neuro-retinitis, in aruemia, 1007. 

Neuroses, occupation, 1072; traumatic, 1006. 

Neutrophiles, 736. 

New-born, haemorrhagic diseases of, 747. • 

New growths in the bowel, 521. 

NighJ-blindness, 1QQ8; in scurvy, 752. 

tfight-sweats in phthisis, 828; treatment of, 358. 

Night-terrors, 449. 

Ninth nerve, lesions of, 1026. 

Nissl (tigroid) bodies, 868. 

Nits, 53. 

Nodding spasm, 1632. 

Nodes, HavQarA’t, 300; Hebcrden'e, 391. 

Nodes, symmetrical, in congenital syphilis, 271. 

Nodules, rheumatic, 224. 

Noma, 437; in scarlet fever, 136; i.i typhoid, 80,01. 

Nbrmoblasts, 72£, 728. 

Noee, bleeding fjom (see ^pibtazib), 595. 

Nose, die&see of, 503. # 

Nummular sputa in phthisis, 323. c 

Nurse^contracture of Trotukeau, 1074. 

Nutmeg liver, 541. 

Nyctalopia, 1008; In scurvy, 752. 

Nylander’t bismuth test in diabetes, 415. 

Nystagmus, l(ty4; in FriedreieX't ataxia, 022; in 
insular sclerosis, 931; of miners, 1014. 


Obesity, 431; diabetogenous, 410. 

Obeemion, 1054. 

Obstruction of bowels, 610; acute, 522; chronic, 
522. 

Obturator nerve, affections of, 1038. 

Occipital lobe, tumors of, 000. 

Ocdpito-cervical neuralgia, 1033,1070. 

Occupation neuroses, 1072. 

Ochronotii, 681. 

Ocular palsies, treatment of, 1017. 

Oculo-motor paralysis, recurring, 1013. 

Odor, In small-pox, 117; in typhoid fever, 75. 

(Edema, angb-neurotic, 1103; febrile purpuric, 744; 
of glottis, 598; hereditary, 1104; of lungs, 610; 
of brain, 065; malignant, of anthrax, 253; of the 
brain, in uremia, 683, 965. 

(Edematous laryngitis, 508. 

Oertd'a method in obesity, 482,829. 

'(Esophageal bruit, 454; varioes, 452. 

«<E«ophagiamus ( 453. 

(Esophagitis, acute, 451; chronic, 453{ fibrinous, 
453; membranous, 452. 

OEsophaco-oalada, 455. 


(Esophago-pleuro-cutaneous fistula, 456. 

(Esophagus, dissasea of, 451; canon 1 of, 454; -dila¬ 
tations of, 456; diverticula of, 45tft hemorrhage 
from, in cirrhosis of liver, 550; paralysis, of, 458; 
post-mortem digestion of, 455; rupture of, 455; 
spasm of, 453; stricture of, 453; syphilis of, 276; 
tuberculosis of, 340; ulceration of, 452; varioeg-pf 
veins, in cirrhosis of liver, 452, 550. 

Ofdium albicans, 436; oldiomyoosis, 2. 

Olfactory nerves and tracts, diseases of, 1005. 

Omentopexy in cirrhosis of the liver, 563. 

Omentum, tuberculous tumor of, 311; tumor of, 
in canoer of the peritoneum, 588. 

Omodynia, 307. 

Onomatomania, 1054. 

Onychia, in arthritis deformans, 302; in looomotor 
ataxia, 802; syphilitic, 208, 270. 

Operation per $e, effects of, in epilepsy, 1066. 

Opemtion, tuberculosis after, 295. 

Ophthalmia, gonorrhoeal, with Arthritis, 226. 

Ophthalmoplegia, 014, 1016; externa, 1016; inter¬ 
na, 1016. 

Opisthotonos, cervical, in infants, 028; in tetanus, ' 
260. 

Opium, poisoiyng, diagnosis from uremia, 680; 
habit, 373; smoking, effects of, 373. 

Oppenheim’a disease, 1114. 

Opsonic index in tuberculosis, 356, 

Optic nerve atrophy, 1009; hereditary, 1000; 
primary, 1000; secondary, 1000; in tabes, 880. 

Optic nerve and tract, diseases of, 1006. 

Optic neuritis, 1008; in abscess of brain, 904; in 
brain-tumor, 080; In tuberculous meningitis, 303; 
in typhoid fever, 87. 

Oral sepsis, 440. 

Orchitis, in malaria, 23; in mumps, 147; interstitial, 
in syphilis, 277; in typhoid fever, 88; in vanola, 
110; parotidea. 147; tuberculous, 348; value of 
in diagnosis, 348. 

Ornithodorus moubata, 53; 0. Savignyi, 53; 0. 
megnini, 53. 

OAhotonos, in tetanus, 260. 

Osteitis deformans, 1106. 

Osteo-arthropathy, hypertrophic pulmonary, 1107. 

Oe|gpgenesis imperfecta, 1108. 

Osteo-myelitis simulating acute rheumatism, 225. 

Osteophytes in arthritis deformans, 300. 

Otitis-media, in typhoid fever, 87; in scarlet fever, 
136; in meningitis, 163; meningitic symptoms in, 
926. 

Ovaries, tuberculosis of, 348. 

Over-exertion, heart affections due to, 821. 

Oxalate-of-lime calculus, 710. 

Oxaluria, 678. 

Oxygen, inhalations of, in diabetlo ooma, 423; in 
pneumonia, 102. 

Oxyuris vermicularis, 30. 

Oysters, poisoning by, 383; and typhoid fever, 
63. 

Pachymeningitis, 923; oervicalls hypertrophic*, 924; 
hamorrhagica, of oerebral dura, 023; of »P inal 
dura, 024. 

Paoet'a disease, 1106. 

Pain, In appendicitis, 514; in canoer of stomach, 
483; in pleurisy, 645; in pneumonia, 174; in nicer 
of the stomach, 474. * 
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pnlgte l peralyslsof l ln<Uphtheii&,204: in facial par* 
'llysla. 1024^ perforation of.m scarlet fever, 136. 

Palate, tuberculosis of, 330. 

PalpaUe kidney, 664. 

Palpitation of heart, 832. 

Falaiee, cerebral, of children, 010, 986. 

Pllay, lead,«377; obstetrical, 1035; shaking, 1042. 

Paludiam (aee Malarial Fever), 10. 

Pancreas, cancer of, 579; in diabetes, 413; oystaof, 
577; hamorrbage into, 673; tuinors of, 679. 

Pancreas, diseases of, 573; insufficiency of, 573. 

Pancreatic abscess, 576; diabetes. 414; calculi, 680. 

Pancreatitis, acute, 574; acute liiemorrhagic, 574; 
chronic, 577; fat necrosis in, 575, gangrenous, 
575; suppurative, 575. 

Panophthalmitis in exophthalmic goitre, 7GG. 

Pantophobia, 1089.. 

Papillitis, 1008. 

ParaoenteaiB, pericardia, 782; 4horaris, 654; acci¬ 
dents in, 654; atHominis, 592. 

Paresthesia (numbness and tingling), in neuritis, 
1000; in locomotor ataxia, 891; in tumor of brain, 
990; in primary combined sclerosis, 921. 

Parageusia, 1026. 

Paralysis, acute ascending, 918; aeute spinal, of 
adults, 918; acute, of Infants, 914, agitans, 1042; 
alcoholic, 1001; amratheain, 1003; asthenic bulbar, 
1113; atrophic spinal, 014; Bell's, 1019, bulbar, 
acute, 905; chronic, 904; of bladder, in myelitis, 
945; of brachial plexus, 1035; cerebellar, 054; in 
chorea, 1049; of circumflex nerve, 1030; crossed or 
^alternate, 051,973; “ crutch,” 1030; Cruveilhier’s, 
901; diver’s, 937; of diaphragm, 1034; after 
diphtheria, 204; following epilepsy, 1002; Erb's 
syphilitic spinal, 913; of facial nerve, 1019; of 
fifth nerve, 1017; of fourth nerve, 1014; general, 
of the insane, 805; of hypoglossal nerve, 1032, 
hysterical, 1078; infantile, 914; labio-glosso- 
laryngeal, 004; Undry's, 918; of laryngeal al>- 
ductore, 1027; of adductors, 1028; in lateral 
sclerosis, 009; from lead, 377; in locomotor atW, 
892; of long thoracic nerve, 1036; in meningitis, 
303, 927; of median nerve, 1037; of musculo- 
gpiral nerve, 1030; obstetrical, 1035; of oculo¬ 
motor nerves. 1013; of olfactory nerve, 1005; 
periodical, 1099; m progressive muscular atrophy, 
903; pseudo-bulbar, 905, 9.50; radial, 1030; of 
rectum, in myelitis, 945; of recurrent laryngeal 
nerve, 1027; secondary to visceral disease, 1000; 
rerratus, 1030; of sixth nerve, 1015; spinal, 
family form of, 912; of third nerve, 1013; of ulnar 
nerve, 1037; of vocal cords, 1027. 

Paramyoclonus multiple*. 1113. 

Paraphasia, 059. 

Paraplegia flasque, 913. . . 

Paraplegia, from alcohol, 1001; ataxic, , 
amends of spinal cord, 934, from compression of 
cord, 938; cervical, 947; diabetic, ■H8; 

940; from hemorrhage into cord, 93 , 
itary form of. 912; hyatencol, 914, 1070, m 
Uthyrirm, 384; from myelitis, 946; m 
384? spastic. of adults, 909; spasbea cerebral, 
910; aynhiUdo apinal, 913; from tumor of the 
oord, 942-in tabes, 892. 

Parasites, diseases due to a nim al, la 
Parasitic gastritis, 459. j 
Paraaltio haemoptysis, S6o 


Parasitic stomatitis, 436. 

Parasyphilitic affections, 269, 895. 

Para-typhoid infections, (A. 

“Parchment crackling ” in rickets, 427. 

Parenchymatou8 t ne|ihriti8, 092. 

Parti#, general, 895. 

Paneto-occipital region, brain turnon in, 990. 

“Paris green,” poisoning by, 370. 

Parkxnson'a disease, 1042. , 

Parosmia, 1000. ® 

Parotid bulm, 411.® 

Parotitis, epidemic, 140; deafness in, 1 IS; de¬ 
lirium ui, 147; chronic, 442, orchitis ifi. 147 
specific, 111; symptomatic, 411; after abdommul 
section, )J4l, imeumonin, 182, | mat-operative, 
441; in typhAid fever, 79, in typhus fever. 108. 
Paroxysmal lucuioglobinuria, tfrl. 

Parrot's disease, 7.54. 

Parrot's ulcers, 430. 

Parr\’s ihsease, 765. 

Patellaf-tendon reflex (see K^kk-jkrk). 
Pathophobia, 1089. 

Pectoriloquy, 331. • • 

Pediculi, 53, relations of,\o*lnche bleuAtra, 54, 71 
Pediculosis, 53. # 

Podiculus capitis, 53, 1*. cnnmris, 51. 

Peln^iatu, 54, 75. 

Pehosis rlieumutica, 224,741, it chorea, 1051. 
Pellagra, 3X4. 

Pelvis of kidney, affertioiy of (sec Pyelitis). 
Pemphigoid purpura, 744. ® 

Pemphigus noonatorum, 209. 
l’entastonies, 52. *. # 

Peptic ulcer, 470, dys|>C|>sia, in, 4J4; hxmnrrhngfl 
in, 471; jejunal, 473; pusn in, 474( tem^*rness on 
pressure Jn, 175. • 

Peptones ill the urine, 074. • 

Perforating ulcer of foot in tabes, 892; in diglietes, 


417. 

Perforation of bowel, in dysentery. 0, 245; in 
typhoid fever, 07,81. 

Periarteritis, gummatous, 277; nod<»a, HflO. 


'ericardml friction, 777. 

'encardite brightique, 775. 

'enciirditH, 775; acute fibrinous, 770; aphonia in, 
779; chronic adhesive, 782; delirium in, 779, 
dysphagia in, 779; epidemics of, 770, epilepsy in, 
779; from extension of disease, 775, from foreign 
body, 775; in chorea, 1050; In fietus, 776; in 
gout,' 405; in rheumatism, 223; hu morrhngic, 
778; hyi>crpyre\in iff, 777, 770; idiopathic, 775; 
mental symptoms in. 779, primary, 775, pulsus 
paradoxus in, 779; secondary, 776; tuberculous, 
309 with effusion, 778; in typhoid fever, 09, 78 
Pericardium, adherent, 7X2; Friedreich's sign in. 

783; culcified, 785. , . _ j 

Pericardium, diseases of. 775; tulierculosu of, 309, 

Perichondritis, laryngeal, In typhoid fevef, 68 84; 

in tuberculosis, 000. j 

Perigastric adhesions, 473. 

Perihepatitis, 562, 587. 

Perinephric abscess, 717. 

Perinephritis, chronie. 717. » 

Perinuclear baeophihe grnnulee, 

Periodical paralysis, 1099. 

Periosteal caobeaia, 783. 
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Peripheral neuritis, 008. 

PeringmofcditU, 533 . 

Peristal Cio unreel, 400,1082. 

Peri ton® urn, diseases of, 680. 

PeritOnaum, fluid, in, 689,602; cqpoer of, 51$; new 
growths in, 688. V 

Peri ton® urn, tuberculous oft 310; tumor forma¬ 
tions in tuberculosis of, 311. 

Peritonitis, actinonprcotic, 204; acute general, 616. 

* 680; appendicular, 51ft, 686; ohronio, 686; chronic 
^morrhagic, 588; diffuse adhesive, 687; hysteri- 

* cal, 583; idiopathi^, 580; in infanta, 684; in 
typbbid fever, 82; leukafaic, 734; local adhesive, 
686; localised, 584; pelvic, 686; perforative, 680; 
primary, 680; proliferative, 8*?; pyemic. 581; 
rheumatic, 680; secondary, 680; septic, 681; sub- 
phrenis, 584; tubdhmlous, 310, 588. 

Peritonitis, tuberculous, effects of operation on, 591. 

Perityphlitis, 519. 

•*Perles” of Laennec, 611. 

pernicious anemia? 75^4. * 

Pernicious malaria, 15, 21. 

Perqpeal type of muscular atrophy, 905. 

Pertussis (see Whoopwcscouuh), 148. 

Pesta magna, 112. 

Pestis minor, 240. * 

Petechia, 743; in epilepsy, 1062; in relapsing jpver, 
110; in scurvy, 7$2; in amah-pox, 115; in typhoid 
fever, 74; in typhus fever, 107. 

Petechial fever, 157. 

Petit mal^l058, 1062; in general paresis, 808. 

Peyer ’1 patches in typhoid fever, 65; in tuberculosis, 
341. 

Phagocytosis in^eryaipelas, 211; in tuberculosis, 290. 

Pharyngitis, 44j£; acute, 442; chronic, 443; sicca, 

443. * . 

Pharynx, acute infectious phlegmon of, 444; 
haemorrhage into, 442; * hyperaemia of, 442; 
oedema of, 442; paralysis of, 1027; spasm of, 
1027; tuberculosis of, 339; ulceration of, 443. 

Pharynx, diseases of, 442. 

Philadelphia hospital, relapsing fever at, in 1844, 
109;» statistic* of cerebro-spinal fever, 161; of 
delirium tremens in, 372. 

Philadelphia Infirmary for Nervous Diseases, 
statistics of chorea, 1045; of epilepsy, 1069. 

Philadelphia, tuberculosis in city wards, 291; 
yellow-fever epidemio in 1793, 233; typhus 
epidemic in 1883, 100. 

Philippine itch, 113. 

Phlebitis of portal vein, 564.* 

Phlebo-scleroeds, 851. 

Phlegmon, acute infectious, of pharynx, 444. 

Phobias in neurasthenia, 1089. * 

Phosphates, alkaline, 679; earthy, 679. 

Phoephatic calculi, 710. 

Phosphaturia, 679. 

Phosphorus poisoning, similarity of acute yellow 
atrophy to, 640. 

Phrenic nerve, affections of, 1034; neuralgia of, 

• 1070. 

Phthirlatis, 63. 

•phtWriu. pnbli, 54. 

• Phthisical frmnje, Hippocrates’ description of, 203. 

Phthisis, 812; chronic ulcerative, 317; acute 
pneumonic, 813; arteriosclerosis in, 337; basio 
form of, 818; Bright’s disease in, 334; of eoel- 


minera, 631; chronic arthritis in, 837; cough fat. 
323; endocarditis Jn, 821, 333; diagnosis of,-836; 
distribution of lesions in, 317: erySpelas in, 337; 
fatal hemorrhage in,'338; fever in, 827; forms of 
cavities in, 819; gastric symptoms of, 883; 
hemoptysis in, 326; modes of death in, 338; modes 
of onset in, 321; physical signs of, 329; pneumoWa 
in, 337; relation of fistula in ano to, 341; sputum 
in, 323; summary of lesions jn, 318; typhoid fever 
in, 337; vomiting in, 333. 

Phthisis, fibroid, 336, 628; floridm, 316; renum, 346; 
syphilitic, 274; of stone-cutters, 631; unity of, 
297; ventriculi, 481. 

Physiological albuminuria, 672. 

Pin mater, diseases of, 926. 

Pick’s disease, 783. 

Picric-acid test ft>r albumin, 674. 

Pigeon-breast, in rickets, 428; in mouth-breathers, 
449. * « 

Pigmentation of skin, from arfcnio, 380; in Base¬ 
dow's disease, 767; from phthiriasis, 64; in 
Addison’s disease, 757; in chronic pulmonary 
tuberculosis, 335; in melanosis, 758; in peritoneal 
tuberculosis, 311; in scleroderma, 1109. 

Pigmentation viscera in pellagra, 384. 

Pigs, tuberculosis in, 284. 

Pin-worms, 39. 

Piroplaamosis, 9. 

Pitting in small-pox, 117; measures to prevent, 122. 

I Pituitary body in acromegaly, 1106; in gigantism, 
j 1106; tumors of, 991/ 

Pityriasis versicolor, 336. 

Placenta, tuberculosis of, 348. 

Plague, 239; bubonic, 240; septicemic, 241; pneu¬ 
monic, 241; spots, 241. 

Plantar neuralgia, 1071. 

Plaques jaunes, 978. 

Plasmodium malaria, 12; preoox, 13; vivax, 12. 

Plastic bronchitis, 613. 

Pleura, diseases of, 643. 

Pleura, echinococcus of, 36; tuberculosis of, 308. 

PAural effusion, Baccellx’s sign in, 647, 649; com¬ 
pression of lung in, 645; hamorrhagic, 650; 
position of heart in, 646; pseudo-cavernous signs 
in, 647; purulent, 648; serous effusion, constitu¬ 
ents of, 045; sudden death in, 648. 

Pleural membranes, calcification of, 055. 

Pleurisy, acute, 043; chronic, 855; diaphragmatic. 
651; dry, 655; with effusion, 643, 655; encysted, 
651; fibrinous, 643; hamorrhagic, 650; interlobar, 
651; in typhoid fever, 85; pain in side in, 645; 
plastic, 643; pleural friction in, 647; primitive 
dry, 656; pulsating, 649; purulent, 648; sero¬ 
fibrinous, 643; tuberculous, 308, 644, 660; vaso¬ 
motor phenomena in, 656. 

Pleurodynia, 390. 

Pleuro-pericardial friction, 330, 777. 

Pieuro-peritoneal tuberculosis, 308. 

Pleurothotonos in tetanus, 260. 

Plexiform neuroma, 1004. 

Plica polonica, 53. , 

Plumbisra, 375; and gout, 398; as a cause of renal 
cirrhosis, 696; paralysis in, 377. 

Plymouth, epidemio of typhoid fever at, 62. 

Pneumatosis, 491. 

Pneumaturia, 416, 681. t, 

Pneumococcus. 167, 644. • 



Pneomogutrio Mira 1060. > 

Pneumogaztno nerve affections of 1027; cardiac 
branches 9 , 1029; tutrSi and oesophageal ' 
brashes of, 1029; laryngeal branches ot 1027, 
pharyngeal branches of, 1027; pulmonary- 
branches of, 1029. 

Pneumonia, acute croupous, 164; abscess in. 180; 
acute delirium in, 179; anesthesia, ISA; anti- 
pneumococdo scrum in, 191; bleeding in, 190; 
oaeeous, 323; clinfcal varieties of, 182; colitis, 
croupous, in, 172, 281; complications of, 180; crisis 
in 174; delayed resolution in, 185; diagnosis from 
acute pneumonic phthisis, 315, diplococcus 
pneumonia, 107; endocarditis in 171, 180- en¬ 
gorgement of lung in, 170; epidemics of, 1G0, 
fever of, 172; gangrene in, 187; gray hepatiza¬ 
tion in, 170; herpes in, 170; immunity from^OO, 
in diabetes, 183;’ in infants, 183; in influenza, 
185; in old nge, 183; meningitis, in, 172, *181, 
mortality of, 187;pericarditis in, 171,180, pseudo- 
crisis in, 174; purulent infiltration in, 170, re¬ 
currence of, 182; red hepatization in, 170, re¬ 
lapse in, 182, resolution of, 170; serum therapy 
in, 109; thrombosis in, 181; toxmmia in, 188; 
trauma in, 10G , 

Pneumonia, a|>ex pneumonia, 182; aspiration or 
deglutition, G21; asthenic, 184; central, 183; 
“cerebral,” 179, cheesy, 297; chronic interstitial, 
028; contusion, 100; creeping, 182, double, 182; 
ether, 185, epidemic, 184; fibrinous, 104, hypo¬ 
static, 015; in malaria, 16; interstitial, of the root, 
in syphilis, 274, in typhoid fever, 84, larval, 184; 
lobar, 164; massive, 182; migratory, 182; pleur- 
ogenous interstitial, 628; post-operative. 185; 
scrofulous, 297; secondary, 183; terminal, 183; 
toxic, 184; typhoid pneumonia, 184; white, of the 
feetus, 273. 

Pneumonitis, 104. 

Pneumonokomoais, 631. 

Pneumo-pericardium, 785. 

Pneumo-peritomrum, 583. 

Pneumorrhagia, 617. * 

Pneumothorax, 657, accutissimus of Unvemcht, 
658; after tracheotomy, 003, chronic, 000, 
Hippocratic succusaion in, 659, m phthisis, 320, 
from muscular effort, 058, recurrent, 658. 
Pneumo-typhus, 69, 84. 

Podagra, 397. 

Pododynia, 1071. 

Poikilocytusis, 722, 728. 

Poisoning, by arsenic 370; by food, 380; by grain, 
383; by load, 375, by meat, 381; by milk-products. 
383; ptomaine, 381; by wwer-gM, 3«3. by 
vegetables, 383; shell-fish and fish, 383. 
“Poker-back," 302. 

Folarlscope teet in diabetee, 415. 

Polienoep ball tie, 988; superior, 1017. 

Polio-myelitis, acute and subacute, in adults, #18, 
anterior ncute, 914; epidemics of, 915; etiology 

of, 916; anterior chronica, 901,914. 

Polyadenoraata, 486. 

Polyaffnla, 732. 

.Polyarteritis acuta nodosa, 860. 

Polyoythamia, in diabetes. 416; in gastric ulcer, 
475; with enlarged spleen and cyanosis, 762. 

Polymyositis hfflmoTTbflMnc*. 1H2. 

Polyneuritis, acute febril^lOOO; recurrens. 1001. 


Polyorrhomenitia 308. 587 

Polyphagia, 414 

Poly pnera, 1116. • 

Polyserositis, 308, 587, 784. 

Polyuria (sec Diahitkh iNsirinua). 

Polyujfa, in aUPcmiuml tumor*. 424; in hysteria, 
421. 1078, in typhtUri fever, 87 
Pons lesion* of. 952, tumor* of. 001. 

Poplitenl nerve puralyHi* «f. 1038. 

Porcmrphnlus, 086. • * 

Porooep Indus constrfetu* 52 

Portal vein, disease* of W, thrmnbozis of, 542? ' 
suppuration in, 504, • • 

Post-epileptn s>nipt *hum 1002 
Posterior creel ir:irt«-r\ Idnrkmg of. 979. 
Post-henupleghr ehnreu, 087, epilepsy, |W7. 10(13; 

movements, US7. • « 

Post-mortem movements m cholera bodies, 230. 

Post-pharyngeal abscess, 1 14. a • 

Post-trillionI, aniriniJi, 70; tcin|>cratiire, 72 
PotutogMiisfiniiig, 384 • 

Pott'* disease, 038 s 

Pregiiaiuv, and anile yellow trophy, 538'^and 
chorea, 104(1;and Heart aliaeaHe, 814, and phthisis, 
351; and typhoid fe\er, 92. 

Prcsyatnlie murmur, 810 * 

Priapism iii leiikieinia, 734. 

Pncluy heat (hoc IJhth'akiO* 

Procession caterpillar, effects of,f>6. 

Professional spasms, 1072. 

Prof etna law, 200 
Progeria, 771 
Pruglottis of ticnia, 28. 

Pnigressivo muscularatmpliv, 901; neural, 00 5 • 
Progressive pernicious aniyuua, 72^, NimmI iii, 727. 
Prophylaxis, against cholera, 232, .igimnfl Miirvy. 
752, against tuliereiAosiH. 351, iig.unst t.eimi 30; 
against trichina. 44f against typhoid feve?, 90, 
agmiiHt yellow fever, 23H 
Prostate, tiilierculoHW of, 347 
Proteus vulgaris, in appendicitis, 512, in epidemic 
jaundice, 304, m incut poisoning. .'^1 
Protozoa, diseases roused by, I, parasitic, I 
Prune-juice expeetorution, 642. 

Pruritus in diabetes, 414, 417, in lloitt/kin'a disease. 
741, m lir.iiimi, 684, in obstructive jaundice, 
535, in gout, 405, m timin' disease, 767. 
Psammoma of spinul coni, 941. 

Pseudo-anii’niiii, 718 

Pseudo-apoplectic seizures in fatty heart, 828; with 
slow pulse, 838 • 

Pseudo-hihury colic, 551. 

Pseudo-bulbar paralysis, 905, 050. 
Pseudo-cavernous signs, 331, 647, 652. 
Pseudo-cyesis, 1079. 

Pseudo-diphtheria, 190 
Pseudo-hydrophobia, 258 _ 

Pseudo-hypertrophic muscular paralysis, 900 
Paeudo-Ieukarma, 738 
Pseudo-lipoma, supraclavicular. 770. 
Pseudo-paralysis, syphilitic, 754. 

Pseudo-ptosis, 1014. t 

Pseudo-scli'-rose en plaques. 931. 

Pseudo-tabcz. 120 . . ^ 

Pseudo-tuberculosis bominia strep tothrica, • 

Priloms, 500 
Psittacowz, 308. 
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Psoriasia/buccal, 430. 

Psorospermiasis, 1; Internal, 1; outaneoua, 2. 
PsycCtasthenia, 1091. u 
Psychoses, typhoid, 86. 

Psychosis’polyneuritica, 370. p 

Ptomaine poisoning, 381. 

Ptosis, forms of, 1013; hysterical, 1013; In ataxia, 
889; pseudo, 1014. 

Ptyalism, 437, 440., 

Pbberty, barking cough bf, 1081. 

Pi^bx, irritans, 54; penetrans, #5. 
fulmonal-cerebral absjysaes, 994. 

PulmoHuy (seeLcNas); ajfcplexy, 618. 

Pulmonary artery, sclerosis of, 851; perforation of, 
880. m % 

Pulmonary hamorrhage, 325, 617. • 

Pulmonaey orifice, • congenital lesions of, 845; 
atresia of, 845; stenosis of, 845; tuberculosis in, 

• 337. 845. • ' 

Pulmonary osteo-arthropathy, hypertrophic, 1107. 
Pulmonary valve, insufficiency of, 813; stenosis of, 
813. * 

Putting pleurisy.J649. 

Pulsation, dynamic, of aerta, 860. 

Pulse, alternating. S34; dicrotic. 70, 76; under in¬ 
fluence of digitalis,* 817; intermittent, 834; ir- j 
regular, 834; bigeminal, 834; trigeminal, 834. 

Pulse, capillary (»e Capillary); Corrigan, 801; 
tffcter-ham mer •») 1. 

Pulse, slow, in tuberculous meningitis, 302; in 
jaundic* 536 (see BrXdycardiv, 836). 

Pulsus paradoxus. 779, 784, 834. 

Pupil. Argyll Robertson, 889, 897, 1014. 

Pupillary inaction, heniiopic, 1012. 

Pupils, unequal^ 1014; ii^general paresis, 897- 
Purpura.* 742. arthritic. 744; cachetic, 743; ful- 
minans, 745; Henoch's, 745; infectious, 743; 
mechanical, 744; neurotif. 743; pelioeis rheuma- 
tica in, 744, haemorrhagica, 745; myelopathic, 
743; pemphigoid. 744; simplex, 744; sympto¬ 
matic, 743; toxic. 743; urticans, 744; variolosa, 
il8. 

Purpuric oedema, febrile, 744. 

Pus in the urine. 678. 

Pustule, mulignant, 253. 

Putrid sore mouth, 435. 

Pyamia, 213; arterial, 791; Idiopathic, 216; post¬ 
typhoid, 89 

Pyamic abscess of liver, 563, 566. 

Pyelitis, 703; intermittent fever in, 705; pyuria in, 
676, 705; in typhoid feve.-, 88. 

Pyelonephritis. 703. 

Pylephlebitis adhesiva, 642. 

Pylephlebitis, in dysentery, 246; in pyamla, 217; 
suppurative. 542. 564. 

Pylorus, hypertrophic stenosis of, 486; congenital 

* hypertrophy of, 487; insufficiency of, 492; spasm 

of. 492. , 

Pyonephrosis. 703 
Pyo-pneumothorax. 309, 667. 

^Pyo-pneumothorax subphrenlcui, 472, 585, 660. 
Pyorrhoea alveolaris, 439. 

* Pyramidal tract, 870. 

• Pyuria, 676; Jn typhoid fever, 88. 

Quarantine against cholera, 232 
Quartan ague. 17. 


Quincke’s disease, 1103; lumbar punctura, 163.028, 
998. 

Quinine raah, 137, 743. 

Quinsy (see Tonsillitis, Burruaanra). , 
Quotidian ague, 17. 

Rabies, 255. 

Radial paralysis, 1036. 

Rag-picker’s disease, 254. 

Railway brain, 1096; spine, 1096. 

Rainey's tubes, 1. 

Rapid heart, 835. 

Rashes, from drugs, 137, 743; in glanders, 262; In 
measles, 142; in relapsing fever, 110; in rubella. 
145; in scarlet fever, 132; in small-pox, 115,116; 
fax syphilis, 268, 270; in typhoid fever, 74; in 
t^_,hus fever, 107; in pyamla, 217; in vaodnation, 
i26; in varicella, 129. 

Raspberry tongue ip scarlet fever, 133. 

Ray-fungus (actinomycee), 263. 

Raynaud's disease, 1100; aphasia in, 1101; and 
scleroderma, 1110; epilepsy in, 1101; hamo- 
globinuria in, 1101. mm * t 

Reaction of degeneration, 881,1003,1021. 
von Recklinghausen's disease, 1005 
Recrudescenoe of fever in typhoid fever, 72. 

Rectal crises in tabes, 891. 

Rectum, irritable, 1082; stricture of. 276; syphilis 
of. 270; tuberculosis of, 341. 

Recurrent laryngeal nerve, paralysis of, 1027. 
Recurring multiple neuritis, 1001. 

Red softening of brain, 978. 

Redux crepitus, 177. 

Reflex epilepsy, 1060. 

Reflexes, absence of, in transverse lesion of the cord, 
939. 

Reflexes in ascending paralysis, 919; in cerebral 
hemorrhage, 074; in locomotor ataxia, 889, 891; 
in poliomyelitis acuta, 916; in spastic paraplegia, 
910; in hysterical paraplegia, 914, 1079; in 
progressive muscular atrophy, 903. 

Regurgitation, tricuspid, 811. 

Reichmann's disease, 492. 

Relapse in typhoid fever, 92; in scarlet fever, 136. 
Relapsing fever, 109; spirillum of, 110. 

Remittent fever, 20. 

Renal calculiiB, 709. 

Renal, colic, 711; epistaxis, 669; sand, 709; syphilis, 
277; sclerosis, 694. 

Rendu’s type of tremor, 1080. 

Ren mobilis, 064. 

Resolution In pneumonia, 170; delayed, 185. 
Resonance, amphoric, 331, 658; tympanitic, 331 
640, 658. 

Respiratory system, diseases of, 593. 

Rest treatment, 1086; in aneurism, 861. 

Retina, lesions of, 1006. 

Retinal hyperasthesia, 1008. 

Retinitis, 1007; albuminuric, 1007; in amends. 
1007; in malaria, 1007; leuksemic, 1007; PUT 
mentosa, 1007; syphilitic, 268,1007. , 

Retraction of head in meningitis, 803, 927; in otiu* 
media, 926; in typhoid fever, 85. 

Retro-collio spurn, 1031. 

Retroperitonaum, hamorrhags into, 114. 
Retro-pharyngeal abscess. 444. 

Retropulaion in paralysis agitani, 1044, 
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ftevaodnation, 125. 

Rhabditis Niellyi, 47. 

Rhabdo-myr ma of kidney, 714. 

Rhabdonema intestinale, 51 . 

Rhactitio bones, 426. 

Rhachitfs, 426. 

Rhacadee, 270. 

SteumatW 1 fever, 219; cerebral complication, of. 
224; endocarditis in, 223, fibrous nodule. i„ •>•>., 
germ theory of, .221; hereihty in. 220, hyper¬ 
pyrexia in, 223; metabolic theory of 'oo, 
nervous theory of, 221, pericardm. ni, 2231 
purpura in, 224; sudden death in 225 
Rheumado gout (see Arthritis DtFoitUAvO 
Rheumatic nodules, 224 

Rheumatism, chronic, 394, inuBCiilar, 3%, sub¬ 
acute, 223, and tonsillitis, 445.., 

Rheumatoid arthritis (see Arthritis I)» iorm*\s) 
Rhinitis, fibrinous, fioi; membruiioiiH, 201, syuhi- 
litio, 260. , 41 

Ribs, resection of, j n empyema, 655. 

Rioe-water stool* 231. 

Rickets, 420. acute. 430, 753, fu?tal, 709 
Riga's disease, 150, 435. 

Rigidity, earh, m hemiplegia, 970, lale, 074 
Rigors, in abs< ess of bram, 904, in’ abscess of liver, 
505; in ague, 1G, in pneumonia, 172. in pyaunia, 
217; in pyelitis, 705; in tuberculosis, 322, in 
typhoid fever, 74 
Risus sardonic, ns, 200. 

Rock-fever, 24S. 

Rocky-mountam fever, 308 
Romberg’s masticatory spasm, 1018, symptom, 890. 
Root-nerve symptoms in compression paraplegia, 
938. 

Rosary, rickety. 428 

Roseola (sec Horn- Rash ofTtpiioio), 74, epidemio, 
145; syphilitic, 208. 

“ Rose cold,’’ 594 

Rose rash in t\ph<ud fever, 74. 

Rotation in epilepsy, 1001. 

Rotatory spasm in hysteria, 1080 0 

Rotheln, 145. 

“ Rough-on-rats” poisoning by, 379. 

Round-worms, 38 
Rub (see Fhictio\). 

Rubella, 145 

Rubeola, 140, notha, 145. 

Rumination 491. 

Ruqning pulse m typhoid fever, 76. 

Sable intestinal, 532. 

Soccharomyces albicnns, 436. 

Sack's disease, 912 

Sacral plexus, lesions of, 1038. 

St. Vitus's dance, 1045 
Salaam convulsions, 1056, 1080 
Saline injections, intravenous, in diabetic eomn, 
423; subcutaneous, m cholera. 233 
Saliva, arrest of, 441: Bupersecretion of. 440 
Salivary glands, diseases of, 440; inflammation of, 
441. 

Sallvadon (see Pttalism). 437, 440; in small-pox, 
117; in bulbar paralysis, 904. 

Salpingitis, tuberculous, 348. 

Saltatory spasm, 1055. 

Sanatoria, treatment of^tuberculotfs in, 354. 

78* * 
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Send, intculmal. 532; renal 709 
Sapnruiia, 213 
Saranac Sanitarium. 354 
SWeli" 1 , ventnriili, 411s. l„„ B 
Sare^>»H.M,eW,e n 1 . s .. ,‘ 

Saerfnm. of lira,,, JI8S, „f hi, 7|4 . „ w 
on,™ sIT <*1. tnelanotlc, 

Sarroptes scahici 52 , • 

Saturnine neurit 1^1002 
Saturnism 375 


SauM.igr pOisoning, • 

Scnpulod\ nisi. 397 
Scarlatina iiuli i^x. 132 
Scnrtufinahuuy eriiptinne. 131 . 

Searlatiuttl iieplinliH 134 

Seorlet fever. 1.10, immnoee form, 134; olypiral 

form, 134, eomoh. a. nn.l emnielii', 134- 

drmpinmntloii in. I If, eruption in. 1.12, fiilmiiinnt 
lolly vanety, 131, hiemorr||ain<' form, 134, 
I'llleillon of, 132, mfeetflllv of, |;«J, lag, 

..10.132, Iiiuliimnill, 131, puerperal (an, Hu it- 

'■o Al l, Alirmeal, 131, pd ly'phonl fever, till, |;n 
Sn111 hIohj" 111II11 liumiiilohuim, 27, Jn|.,iueiiiil vel 

Culloi, 28. . 


Sr haul tin e disease, 744. 

SeliKol-made chorea, 1010 
Schott treatment in m\<icardinl><yi«afic, 829. 
Schilltrr n granule masses, 3 , 43 . *** 

SrhweutnuiT cure in oIxsW), 432. 

Sciatica, 1039 


Sciatic nerve, affections of. 1038 

Scirrhous ranrer of lung. Oil, „f s(„innrh, 480. 

Sclerema in cholera infantum, 607* 

Kelercliu nconutonini. 1 HJ9 » 

Scleroductvlie. 1110 • 

Scleroderma, 1109 t 
Sclerose on plaques, 930 

Sclerose ».f the brain, 928, diffuse, 929; dissemin¬ 
ated, 930, insular, 930, multiple, 029, miliary, 
929, tula*rous, 930. 

Sclerosis, rcrebro-spinnl. 929, degenerative, 029 - 
developmental, 929; inflammatory, 929, of scurvy 
752 

Sclerosis, primary, lateral, 909; posterior spinal (see 
LoroMoTOH Ataxia), 880, in chronir ergotism, 
383, primary combined, 920, in tubercles, 290; 
renal G94, toxio combined, 922. 

Sclerostoinu, 45. 

Sclerotic gustntis, 40tJ 
Scohces of echinococcus. 34. 

Scorhutiis, 750. 

8crew-w>rm t 55. 

Scrivener's palsy, 1072. 

8crofula. 304, alleged protective inoculation by, 306. 
Scrofulous pneumonia, 297. # 

Scurvy. 750, infantile, 753; prophylaxis of, 752; 

sclerosis, 752. 

Scybala. 520 

Seasonul relations, of chorea, 1045; of malaria, 
10; of pneumonia, 167; of rheumatism, 219; 
typhoid fever, 59. 

Seborrhoca nigricans, 1083. 

Secondary contracture m hemiplegia, 974. 
Secondary deviation in eye muscle paralysis, 1015. 
Secondary fever of small-pox, 116, 
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3elf-limiufion in tuberculosis, 360. 

Jenulunar space of Trauhe, 647. 

R+Tnjl ynarc valves. aortic, *ncompetency of, 796. 
benile emphysema, 638. 

Sensation, painful, loss of, in syringomyelia, 943. 
Sensation, retardation of, in ataxii, 891. ^ 

Sensory system, disease® of, 886 
Septicsmia, 213; cryptogenetio, 215; general, 215; 

'gonorrhceftl ,282; progressive^U; pus t-t yphoid ,89. 
Beptico-pytcmia, 216.* ' 

Serratus paralysis, 1036. 

‘Serum disease, 205. c 
Seven-das' fever, 109. • 

Sewer-gas, and tonsillitis, 445; poisoning, effects of, 
363. • t 

Sex, influence of, in heart-disease, 814- 
Sexes, proportion of,* affected with acute yellow 
atrophy, 538; in chlorosis, 721; in chorea, 1045; 
jn exophthalmic goitre, 765; in general paresis, 
896; in hrrmophilia, 748. 

8haking palsy, 1042.* • 

Shell-fish, poisoning by,^83. 

Shingles, 900. # 

Ship-fever, 105. • • 

Shock as a cause of traumatic neuroses, 1096. 
Shock, death from, in Asute obstruction, 522. 
Shoemaker’s cramp, 1074. 

Sick headache, 1066. 

Sickn^, sleeping, V,*8. 

Siderodromophobia, 1089. 

Siderophobia, 1089. * 

Sideroftis, 631, 632. 

Signal Bymptom (in cortical lesions), 048, 090. 
Singultus (see Hiccough). 

Sinus tbrombosif, 983; and amcmia, 983; anil 
chlorosis 724, t»83; autochthonous, 983; second¬ 
ary, in ear-disease, 983. * 

Siriaai^ 385. • 

Sixth nftve, paralysis of, 1015. 

Skin, itching of, 417, 535, 684, 699, 767. 

Skoda'* resonance in pleural effusion, 646; in 
pneumonia, 176. 

Skull, of congenital syphilis, 270; of hydrocephalus, 
997; of rickets, 429; percussion of, 995. 

Sleeping sickness and trypanosomiasis, 7, 8. 
Sleep-start in mitral incompetency, 806. 

Mow heart, 836. 

Small-pox, 112; complications of, 119; confluent 
form, 117; contagiousness of, 112; discrete form, 
116; eruption in, 116; hamorrhagic, 117; inocula¬ 
tion in, 112; recurrent, 120; ’'accination in, 112. 
Small sciatic nerve, affections of, 1038. 

Smell, affections of sense of (see Olfactory 
Nerve), 1006. 

Snake-virus, purpura caused by, 743. 

Snuffles, 270, 

8n/tening of brain, 977. 

Soil, influence of, in cholera, 230; in typhoid fever, 
61. 

Bolanin poisoning, 384. 

Solvent treatment of renal calculi, 713 
Soot, 436. 

•ordes, 79. 
gore throat, 442. 

Soya bread, 422! 

Spasm, congenital gastric, 487; pyloric, 492. 
Spasm, lock, in writer's cramp, 1073. 


Spasmodic wryneck, 1031. 

Spasms, in ergotism, 383; in hydrophobia, £ 
hysteria, 1077; of ?aoe, 1022; of nfhHclcq, 
facial paralysis, 1022; professional, 1072; 
tory, 1055. 

Spastio paraplegia of adults, 9Q9; hereditary 
hysterical, 914; Erb’t syphilitic, 913; chj 
910; secondary, 913. 

Specific infectious diseases, 67. 

Specific treatment of typhoid fbVer, 102. 
Spectra, fortification, 1067. 

Speech (see Aphasia), 055. 

Speech, in adenoid vegetations, 449; in 
paralysis, 904; in insular sclerosis, 930; in 
paralysis, 898; in hereditary ataxia, I 
paralysis agitans, 1043; scanning, in 
scle"jM8, 930. “ 

8pes*plithisica, 334. 

Spiiu^tifida, inyolvepient of cauda equina 
Spinal accessory nerve, paralysisflof, 1030. 
Spinal apoplexy, 936. 

Spinal concussion, effects of, 1097. 

Spinal cord, diffuse and focal diseases of, 1 
Spinal cord, affections of blood-vessels 
amcmia of, 934; chronic lepto-menin 
928; complete transverse lesions of, 93 
pressum of, 938; congestion of, 934; e 
and thrombosis of vessels of, 935; enc 
of vessels of, 035; fissures in. 937; foci 
of, 932; hemorrhage into, 936; lepto-n 
of, 925; localisation of functions of, 871 
meningitis of, 924; sclerosis, primary c 
of, 020, syphilis of, 271; tuberculosis 
tumors of, 941, unilateral lesions of, 93.’ 
Spinal epilepsy, 910. 

Spinal irritation, 1089. 

8pinnl membranes, hemorrhage into 93. 
of. 941. 

Spinal nerves, diseases of, 1033. 

Spinal neurasthenia, 1089. 

Spinal paralysis, atrophic, 914. 

SpLkls, Curtchmnnn'*, 611, 613. 

Spirillum of relapsing fever, 110. 

Spirocluete of Obermeier, 109; of syphili 
Splanchnoptosis, 528. 

8pleen, amyloid degeneration of, in sjt 
in tuberculosis, 321. 

Spleen, diseases of, 760; abscess of, "id 
761; endothelioma of 762; guninut 
infarct of, 761; tumors of, 761. 

Spleen, enlargement of, in congemtu 
269, 271; in malaria, 15, 17. 

8pleen, excision of, in leuluomia, 738 ^ 
Spleen, floating, 529, 760; pulsating, <3 
Spleen, in ague 15, 23; in anthrax. 2.»b 
of liver, 559 , 561; in Hodgkin’* di*" 
leukirmia, 732,734; in rickets, 42S. i; 
miliary tuberculosis, 299; in typh" ,< 

83; in typhus, 107. 

Spleen, rupture of 761; in malaria, 15« 
fever, 08. 

Splenectomy, statistics of, 738, 762. 

Splenic anwmia, 762. 

Splenic fever, 252. 

SplenUation of lung, 316, 615, 622. 
Splenomegaly, family or infantile l,r 
primitive, 762; tropical, fy 
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Spondylitis deformans, 302. 

Spendytoee rhuomiligue, 393 . 

Sporoaoa, 1? parasitic, 1 . 

Spotted fever, 105, 157. 

Sprue, 500. 

Sputa, albuminoid, after aspiration of chest. 654 

• alveolar ,pc Us in, 603; amoeba coli in, 0, anchovy 
sauoe, 6 ; in cancer of lung, 642, in in Alien an. 
154; hmmatoulin^crystals in, 56C, m nnthmeosis. 
633; in asthma, 611; in bronchiectasis, 60S, 
in acute bronchitis, G 02 ; in chronic bronchitis. 
604; in putrid bronchitis, G05, in gangrene of 
lung, 639. 

Sputa, in phthisis, 323; in pneumonia. 175; m 
acute pulmonary tuberculosis, 314; prunc-juice, 
642; uric-acid crystals in, 401. 

Staphylococci, iq broncho-pn^imonin, 62.*^ in 
diphthena, 196, in endocarditis, 789, m peritoni¬ 
tis, 581; in pneumonia, 168; in ^yieimii, *16, in 
septictemin, 2lf; in tonsillitis, 445. 

Status, epilepticus, 1061; hystcricuH, 1084. 

Statufrlymphatious, 755, sudden death in, 755. 

8tcllwag , » sign, 766. 

Stenocardia, 830. 

Steno’i duct, guseous tumors of, 442. 

Stenosis, of aortic orifice, 802; of mitral,orifice. 
808; of pulmonary orifice, 813, 845, of tricuspid 
orifice, 812 

Steppage gait, 378, 380, 1002 . 

Sterooraceous vomiting, 522. 

Stercoral ulcers in colitis, 501. 

Stertor, in apoplexy, 970. 

Stiff neck, 396. 

Stigmata, in hysteria, 1083; in purpura, 744. 

StiU’a disease, 393 

Stitch in aide in pneumonia, 174; in pleurisy, 645. 

8tok*9-Adam s disease, 834, 837, 852. 

Stolidity of face in general paresis, 898. 

Stomach, atrophy of, 460; atony of, 492; chronic, 
catarrh of,459, eroaonsof, 470, foreign bodies in, 
480; hffimorrlnige from, 474, 487, hair tumors in, 
486; hour-glass, 175; neuroses of ,400, non-caffcer- 
ous tumors in, 186, syphilis of, 276, t uberculosis of, 
340; ulcer of, 470, waslung out of (lavage), 465. 

Stomach, cancer of, 479; acute, 485; absence of free 
HC1 in, 184, dingnosiR from gastric ulcer and 
chronic gastritis, 485; hicmorrhage in, 483; 
secondarv, 480, vomiting in, 482. 

Stomach contents, examination of, 483. 

Stomach, dilatation of, 467, tetany in, 468. 

Stomach, diseases of, 456. 
omatdtis,434, acute,434, aphthous, 434; epidemic, 
367; fetid, 435, follicular, 434, gangrenous, 437, 
herpetic, 436; mercurial, 437, neurotica chronica, 
436; parasitic, 436; pemphigoid, 430; vesicular, 
434; uremic, 685. 

Stone-cutter’s phthisis, 631. 

Stools, of acute yellow atrophy, 540; of cholera, 
231; of dysentery, 5, 244; of typhoid fever, 80. in 
hmmatemeeis, 489; of obstructive jaundice, 535 

Strabismus, 1015. 

Strangulation of bowel, 510, 524. 

"Strawberry” tongue in scarlet fever, 133 

Streptococci in diphtheria, 196; in endocarditis, 
788; in pneumonia, 168; in peritonitis. 581; in 
pleurisy, 644; in pygpraia, 216; in scarlet fever, 
131; in septicaemia, 235; in tonsillitis, 445. 
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Streptococcus diphtheriti,. 100 . 

Streptococcus eryM|>elutos 211. 

Streptococcus pyogenc-? m broncho-pneumonia^ 
023; in erysiiM-lax, 211 ’ 

Strentothrix a^iiuiiinees, 263 * » 

Stry uro of bile-duct, 5-17 
Stricture of colon, (^kneerous, 521 
Stricture of intestine, 521, after d\senterv, 2-^, 
521, after tuberculous ulcer, 341, 

Stricture of (esophagus, -fed ' 1 

Stricture of pxIorHs, 486 (| 

Stricturenand tumors boo el, 521. 

Stroke, apoplectic. OOfl. • 

Strongylonles mtestmalis, 51. 

Stuttering in manth-bnmtliers. ||«l, 

Stj nan jicasifnts. arsenical habit in. 380. 

Subclavian nrtorv, murmur Iti and tliroMiing of, in 
phthisis, 331 

Suhphrcmc |*eritoiuiis, 581 » » 

Subsuit us tendiuum m Uphold fever, 85. 
Succifksion, Hippocratic, 650 • 

Succiissmn splash in dilated stomai h. 460. 

Sudaiiiinn. in rheumatic fever,*! 2 2 , m typhoid fever, 
74 • • 

Sudoral form of typhoid fever, 75. 

Sugar in the iinne, Ids ^ 

Su||>iioc\amdes m excess hi saliva in rheumatism, 
2J2 

Sun-stroke, 385, aftcr-cfTn ts of*386 
Superinotilitv of stoiincli. 100 
Suppression • urine, l*A, i. 1 st uotiv«0711. 
Suppurativ nephritis, 701 
Suppurative p\lephlcl.itis. 542, 561 
Suppurative tonsillitis, 116 ( ’’ 

Suprarenal bodies, di^cyscs of, ,7561, hicmorrlingc 
info, 760, tulK^rcu^.sis of, 760, tumors of, 760. 
Suprarenal extract, Imitiiienl fi\, 759 ^ 

Surgical kidney, 701 * , 

Suspension m compression paraplegia, 910 
Sweating, m acute rheunmtisin, 222, in ague, 17; 
in djalietes, 414; m phtluse>. 32S, hi pyii-niin. 
217, in typhoid fever, 75; m ymlignanf endo¬ 
carditis, 790, profusQ, hi rickets. 128, unilateral; 
in cervical caries, 939, unilateral, in uneurism, 
860 

Sweating sickness, 367. 

Swine fever, 368. 

Sydruham'" chorea, 1045 
Synmictrual gangrene. 1101. 

Symiiathetir ganglia, in AtiilitoA’* disease, 757. 
SymiMitbctic nerve fibres (see Y'aso-motoh). 
Symptomatic parotitis, 411 

SyncojH 1 , fatal, in eordiae disease, 800. 827', in 
phthisis, 338, in pleurnl eflimion, 048, local, 1100 
Synovial rheuinatiHin (sec Gonorkikkal Khu'- 
matihm), 282. 

Synovitis, gonorrhmal, 282. , ‘ 

Synovitis, symmetrical, in congenital syphilis, 271. 
Syphilides, macular, 268, papular, 2»*H; pustular, 
2<*8, sipiamous, 268; tholate, 200. 

Syphilis. 265, accidental infection, 206; acquired. 
267, amyloid degeneration in, 269, bone lesionB, 
271; congenital,260, and dementia parolyticj.269! 
272, diagnosis, 278, early nerve lesions, 272; gun* 
mata in, 267, 269. hereditary transmission, 200; 
inodes of infection. 206; of brain and cord, 271, 
988 of circulatory system, 276; of digestive tract, 



276) anftfe ixmn&ee. 281; of Urn, 274; tad 
locomotor ataxia, 260, 886; of lung, 273; and 
# marriagdl 281; orchitis 10, 277; primary stage of, 
267; prophylaxis of, 278; quaternary stage of, 
260; Anal. 277; secondary stale of. 267; tertiary 
stage of. 269; third feneration, CT1; of tr^ea 
and bronchi. 273; and vaedhia, 120; viaoeral, 

F »• 

Syphilis twmorrhcgiea neonatorum, 270, 747. 
Syphilitic arteritis. 27). • 4 

SjpluHtic fairer. 267. 

^ftnwtlo nephritis. 277.^ 

S>ringoofcelia, W3. 

Tabes, diabetic, 418. 

Tabes dorsalis (see Locomotor ATAiuf, 886; in 
chronic efgotism, 388. 

Tabes dorsalis spasmoilique 900. f 

Taoes mesenteries,*308. I 

Tabo-paralysis, 895. 

Tache e^rtfbrale, 75,803. * 1 

Taches bleu&trea, 54. 75? 

Tachycardia, 706,83/fc neurasthenic, 1090; paroxys¬ 
mal, 836. . a 

Tactile fremitus, in pneumonl*. 176; in pleural 
(.^effusion, 646; in pneifrhothorax, 058; in pulmo- ■ 
hflfy tuberculosis, 329; at right apex, 329. 

Tami*, varieties of, 28,29,31,32. * 

Tumiaris, intestinal!somatic, 31. 

Tapping, in ascites, 592; in cirrhosis of the liver, ! 

563; in pericarditis, 782! , 

Taste, disturbanoea of, 1028; tests for « «e of, 1026. 
Tea, neuritis caused by, 1002. ; 

TeAomysa fuaca^ 55. 

Teeth, actinomyo^s in, 26^j looseness of, in sejirvy, 
751; effects of stomatitis on. 438; erosion of. 438; 

H utchintm’t, 271,438; of infantile stomatitis, 438. 
Teiohop^a, 1067. • 

Telangiectasia, multiple, in recurring epistaxis, 595, 
749. 

Telegrapher’s cramp, 1072. 

Temperature sense, loss of, In syringomyelia, 943; 
in Morvan’t disease, 944. 

Temperature, subnormal, in acute alcoholism, 369; 
in acute tuberculosis, 299; in apoplexy, 970, in 
heat exhaustion, 385; in malaria, 22; in pulmonary 
tuberculosis, 327; in tuberculous meningitis, 303; 
in uramia, 684. 

Temporal lobe, tumors of, 990. 

Temporo-sphenoidal lobe, centra for hearing In, 
1023. 

Tender points in neuralgia, 10C9; in neurasthenia, 
1088. 

Tender toee, in typhoid fever, 80. 

Tendon-refleas (see Reflexes). 

Tendon transplantation in infantile paralysis. 912, 
%18; in hemiplegia 981. 

Tenth nerve, lesions of. 1027. 
i Terminal Infections, 218. 

Tertian ague, 17. 

Testes, tuberculosis of, 348; syphilis of, 277; and 
tonsils, relations between, 445; (see also Orchi- 
1 * tb6. 

' Cetaau, 258; bacillus of, 259; cephalic, 260; 

. neonatorum, 258; pseudo, 260; and vaodnia, 127. 

81 Tetany, 1074; after thyroidectomy, 1074; epidemic 
or rheumatic, 1074; in dilatation of the stomach, 


468, 1074; Idiopathic wnrkm. , 
wadm*. 1074:1, typhoid « m 
Tetrodoo. poisoning by, 383. ’ t ‘ 

'Therapeutic test in syphilis, 278 
’W. mnm. in dlireh®* 
in mophthilnlo mitre, 70S; in 

TUmuto fever, 385; continued, 387 
Thermic eeiue, la. of, In »yri„ rt my, I , 943 
Third nerve, ilueue. of, 1013. 

ThiiJ nerve, recurring penlyeb 0 (, in,. . 
imrelyu. of, 1013. ’ “ 

J Thiret in dubetea, 4H. 

Thmurit dierue, 1112. 

Thoracic duet, tuberculoid, of, 298. 

; lieformiljeof, in moutli-breathm 

! rickets, 428. 

Thorn j in emphjaem^ 036; in phibiVu. 293 
Thom-headed worms 51. • 

Thornwaldi’i disease, 450. “ ‘ 

Thread-worm, 30. 

Throbbing aorta, 8M. 1000. 

Thrombi in heart. 809; in pneumonia, 171. 
Thrombi in veini^ in typhoid fever, 78 
Thrombi, marantic, 983. 

Thrombosis. In pneumonia, 181; of cerebral 
977; of cerebral sinuses, 983: of eerel.n 
983; of mesenteric vessels. 533; of portal \ 
Thrush, 436. 

Thymic asthma, 599, 772. 

Thymus gland, diseases of, 771; abscess 
in acromegaly. 1106; atrophy of, 
exophthalmic goitre, 773; tumors of. 
swtence of, 772; enlargement of. 77: 
death in, 772. 

Thymus Tod, 756. 

Thyroid extract, administration of. 771, 
Thyroid gland, aberrant or accessory 
764; absence of in cretins, 768; ade’ 

764; cancer of. 764; congestion of, ' 
oflithalmio goitre. 767; in goitre, 7( 

764; in myxeedema, 770; sarcouu 
tumors of, 764. 

Thyroid gland, diseases of, 763. 

Thyroidism, 771. 

Thyroiditis, acute, 763. 

Tic convuNif, 1053 

Tic douloureux. 1009; extirpation « 
ganglion in, 1070. 

Tick fever, 53, 368. 

Ticks, 52. 

Tinnitus aurium, 1023. 

Tobacco, influence of, on the heart, 84! 

Tongue, atrophy of. 1033; eesem.i of, 41 
ical, 438; in bulbar paralysis. 004; s 
spasm of, 1033; tuberculosis of, 3-’ 
hemiatrophy of, 1033; tremor 0 
paresis, 897; ulcer of franum in wh 
i50. 

Tonsillitis, 445; acute, 445; nlbumi: 

endocarditis in, 446; in the newly 
Tonsillitis, chronic, 447; follicular, 44/ 
suppurative, 446; and rheumatism 
Tonsils, abscess of, 446; calculi 0 
masMs in, 450; enlarged. 447; ai 
lions between, 445; tubejjpulosifl 0 


c 
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a mmm, uueua a, MS. 

Klhl. 401. 

prfcal diMflod*, «pin*l, 831? cwebml, 047. 
prd((dU<. 396, 1030; Congenital, 1030; fecial 

g Mynunctry to, 1030; mental, 1031; epaemodic, 
*• A 

nlft, %4' in pneumonia, 188. 

gutmia, 468. 

ec, in senticflomia, 213. 

Vaoheal tagging, 838. 
potion anei'rum, 855. 
fainoe in h> .teria, 1078, 1084. 
fcuW# semilunar space, 647. 

Wmma aa a factor in abaceaa of the liver, 503; can- 
«>r of the etomach. 479; in .lelirium frame™, 371- 
to iuomntuna, 609; in neurasthenia, 1090; iii 
cyata of pancreas, 677; in pneumonia, 100; u, 
tuberculosis, 295. , 

jmblee in cattle, 365. 

.mor, dcohnlic, 37°, 1045;* to tJmvc’ dSSaee, 
/67, hereditury, 1045, hysterical, 1045, 1080; in 
exophthalmic goitre, 767, intention. 030; lJud 
378; in pnraljris ngitnn,. 1043; Rnulu’, type of’, 
1080; senile, 1045; simple, 1044, toxic, 1045; 
volitional, in insular sclerosis, 930. 

Trichina spiralis, 3Q ; distribution of, 41, statistics 
of, in American hogs, 41; in (iermany, 41; > iuodos 
of infection. 41. 

TrichiniasLs, 30, epidemics of, 42; prophylaxis of, 44. 
Trichocephulu* dispar, 51. 

Trichomona^ \agumlis, 25, T. liominis, 25. 

Trichter brust, 329, 449. 

Tricuspid regurgitation. 811. 

Tricuspid valve, disease of, 811; insufficiency of, 
811; stenosis of Si 2. 

Trigeminal neuralgia, 1009. 

Trigeminus (see Fifth Nkhvl). 

Trilocular heart, 844. 

rrismus, neonntonun, 258; hysterical, 1079. 
Trommer’s test. 413. 

Trophic disorders, 1100. 

Tropical dysentery, 2. ^ 

rrouueau'a symptom, in tetany, 1075. 
Trypanosomes, varieties of, 7. 8. 

Trypanosomiasis. 7, and sleeping sickness, 8. 

Tsetse fly disease. 7. 

Tubal pregnancy, ruptured, simulating peritonitis, 
584. 

■ubercle bacilli, 285, 323. 

ubercle, diffuse infiltrated, 297, miliary, 295, 318; 
changes in, 295; structure 0^ 2 95; noduiar, 295. 
ibercles, miliary, in chronl^pitliisis, 318. 
ibercula dolorosa, 1005. ' 

iberoulin, 286; test, 350; treatment, 356. 
iberctilosis, acute miliary, 298, general or typhoid 
form, 299; meningeal form, 301; pulmonary form, 
300. 

uberouloais, 284; bacillus of, 285, 323; changes 
produced by bacillus, 295; chronic miliary, 318; 
of circulatory system, 349; cirrhotic, of liver, 342; 
conditions influencing infection, 292; congenital, 
287; dietetic'treatment of, .356, distribution of 
the tubercles in, 295; duration of pulmonary form 
of 350; hereditary transmission of, 287; in¬ 
dividual prpphyhuds in, 352; infection by meat, 
192; infection by milk, 292; infection by inhala- 
Jon, 290; inooulatiofc of, 289; in infants, 338; in 


I old age, 337. mastitis, 334 * «_ 

modes of death in pulmuna^.’ 33^^’ 

I ttatom in, 287, nutur^/ or .pontau'eou., cu£ 

342’* Jf a F T'" 3 ' Cnna1, m ’ *’ f hrain 

.Mem **■ ° f 

2J 3W; of liver. Ml; a, 

7 ,J "' enk **■ V f *7— »» —ml. «9; 

ovanes. 348, of ixva-anliuiu. 309; of peri- 
toamum, 310; of placenta, 348; „f p^, 
prnslata, 347; of raemwnicnihrence. 308;.of 
testes. 348; of Often. »,„| I.I n .|.|.. r , 347. of uteri. 

'"Vr- - prrmanoy.'in- , 

287 fl' 1 Mr, >l>Bylnx , H i„, 331; .pasmlo- 
287, pulmonary, 312, ami tvi.lu.i.l fever, 90; and 
vaeeutta ,2«;fn.l vah ular dwmw of heart, 337. 

/ M/artf » treatment of niicurism, MU. 

Tumors of brain, 9K8 
Tunnel anaunia, II. 0 

T wIH ts and knots in the tame!. &». 

Tympanites, in intn-tuud olintnietinn. hhi, hyslen- 
na | .J082, in peril.,min,, Sh.^,,, tulsTeulnu. lien- 

tonitis, 311; i„ n ... fcv „ r KOj t onu|<i ()f 

sudden heart failure, 531. . - 

Typhlitis, 512. » T*** 

lyptand fever. 57; ntairtivc form, 90; afebrile, 74 
91. ambulatory form. 71,01, amentia in, 70; and 
tulMTciiloms.OO. bacillus of, 69, uirriers, 62: chills » 
id, 71, eireulatory system In, 76, .'lalwtes in, 90, 
dinrrhieu in, 79, digestive sj.lem to, 78; Kkrluh’i 
n-iieli.ni in, 87; orysiia-lns In. 89, grave form of 
111, lirenilirrimge in. 80, liieimirrhagie. 91; |,is- 
(nrieal nolo on, 67, immunity from, 69; nnd 
influeiixa, 90,_ in the ngisl, 91; in children. 91, 
in the bid us, 92; in pregnnney, 92; ln|ian,lini^v 
in, 103; liver in, 08, 83; Muidslons eiddemir of, 
C2, meteorism in„80;’inild fu.in, 90; mode. of 
conveyance of, 01; nervous system in, 00, 85; 
noma in. 89, 91; osseous system in, 88; uysten 
and, 03, parotitis in. 79; iierforntion of ’towel in. 

07. 81, itcritonifis in. 82. 103, polyuria in, 87, 
post-typhoid variations of (eni|NTuturn in. 72, 
prognosis of. 00; prophylaxis of. 00, pyuria in. 

8H, relapses in. 02; renal system id, 87, respiratory 
system in, 84; and scarlet fever. 89. 138; serum 
therapy in, 102; skin rashes in. 74; spleen in, 83; 
tender toes in, 88; tetany in, 80; nnd tuberculosis, 

90, varieties of, 90; Widal's reaction in typhoid 
fever. 94, Durham's theory of relapse in. 03. 

Typhoid gangrene, 78, s‘ptieu-inia, 89. 

Typhoid psychoses, 80. 

Typhoid spine, 89 9 

Typhoid state in obstructive jaundice, 630; in lout* 
yellow atrophy, 539. 

Typho-lumbricosis, 39. 

Typho-malariul fever, so-called, 95, 20 

Typhotoxin, 05. 

Typhus fever, 105; complieationa and sequela* pf, 
108. 

Typhus siderans, 108. 

Tvrosin. 539. 

Tyrotoxicon. 382. 

Ulcer, cancerous, of intestine. 502; gastric, 470; of 
duodenum, 470; of bowel in dysentery, 3; in 
typhoid fever, 66. • 

Ulcer of mouth, 435, in the new-born, 436; in 
nursing women, 435; of palate in infanta, 436. 
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Otar, perttitin*. o( toot, b tab* Ml; to dUbdta, 
417. 

Uloeratlv^ endocarditis, 7y. 
eUlcers, Parrott, 436. 

Ulnar ^enw, affection* of, 1(97. 

Uneinaria Americana, 40. 

Unolnariari*. 44. % # 

Unconsciousness (see Coma). 

Unduiant fever, 347. 

Uijsmia, 683; cerebral 9 manifeetations of, 683; 
coma In, 684; convulsions in, (B4; diagnosis from 
• ^apoplexy*. 686 ; dyspnoea in, 684; headache in, 
684; in nephritis, 686 . 703; latent, 0B8; local 
pataka in, 684; mania in, 683; cedema of brain 
in, 96£; stomatitis in. 685; theories of, 083. 

Urate (lithate) of soda in gout, 3W. • 

Urates in the urine, 677. 

Urgtes (lit&ates), amorphous, 077. 

Ureter, blooking of. 668 ; mucous cysts of. 2; ob¬ 
structed t>y calSuli, 711; psoroepermiasis of, 2; 
tuberculosis of. 347. « # 

Urethritis, gouty, 465. * 

Uric add, calculus, 709; deposition of, 677; in gout, 
398? in urine, 677; * showers,” 405. 

Uric-add diathesis (see LithjEMIa). 677. 

Uric-add headache, 405* 

•Uric-add theory of gout. 398. 

Urinary calcu]p 709. 1 

Urine, ano maun secretion of, 668 . 

Urine, density of, in acute nephritis, 688 ; in chronic 
nephritis, 698; in diabetes, 415; in diabetes in¬ 
sipidus. 420. 

Urine, haemoglobin in, 670. 

Ujjpe, in acute yellow atrophy o'f liver, 040; j 
grave anemia, #29; in diabetes insipidus, 420j1 
diabetes s iqaUifta, 410* b .diphtheria, 2(A; 
erysipelas, 2l2; in gout, 402,404,400; in jaun< 

535;dn melanuria, 680; ii^ pneumonia, 179; in 
pulmtaury tuberculosis, 334; in typhoid fever, 
87; ogalates in, 678; pus in, 676. 

Urine, quantity of, in chronic Bright’s disease, 
608; in diabetes insipidus, 425; in diabetes 
mellitus, 415; <n intestinal obstruction, 522. 
Urine, retention of, in typhoid fever, 87. 

Urine, suppression of, 668 ; treatment of, 660; in 
cholera, 231; in acute nephritis, 689; in scarlet 
fever, 130; in acute intestinal obstruction, 522; 
obstructive suppression, 711. 

Urine, tests for albumin in, 673; biliary pigment in, 
530; blood in, 669; albumoee in, 674; peptones in, 
674. 

Urobldn, increase of, in pernidous anemia, 729. / j 
Uro-genital tuberculosis, 343. 

Urticaria, alter tapping of hydatid cysts, 30; in 
bronchial asthma. 610; epidemics, 56; giant form 
(see Neurotic (Edema), 1104; with purpura, 744; 
small-pox, 116; in typhoid fever, 70. 

Uterus, tuberculosis of, 348. 

Uvula, oedema of, 442; infarction of, 442; necrosis 
and sloughing of, 442, 740. 

Vtfbdnation, 123; law, 124; mark, 120; technique of, 

1 127. rashes, 126; uloers, 126; value of, 127; 

against typhoid fever, 98. 

Wcdne, antityphoid, 98. 

Vaccine lymph, choice of, 127. 

Vaccinia, 123; bacteriology of, 120 ; generalised, 126. 


Vacdno-syphlHa, 136. 

Vagabond's discoloration, 04 , 7 x 0 
VaDsix'i points, 1068* . 

Valvular diwue of h«rt, 793; and tuben 
Vogues’# disease, 762. 

Varioelia, 128; hemorrhagic, 129 . 
Varioella bullosa, 129; esoharotioa, 129. 
Varioeii® variolaformes, 129. c 

Varioes, cesophageal, in drrhoeis of liver 
Variola, 113; hemorrhagica, 140, 117, 
115. 4 

Variola hemorrhagica pustuloea, 118. 
Variola sine eruptione, 119. 

Varioloid, 110, 119. 

Vaso-motor disorders, 1100. 

Vaso-motor disturbances in caries, 030; { 
pleurisy, 656; ip exophthalmic goitre 
heoiicrania. 1067; in myelitis, T)45; in 
1009. '» - - 

Veins? cerebral, throftabotds in, ($3; cerv 
tolio collapse of, 783; pulsation in, 3 
1090; sclerosis of, 851. 

Vena cava, twist in, 645. 

Vena cava, superior, perforation of, by 
856, 865. 

Venereal disease, 265. 

Venesection (see Bloodletttn jj 
Venous pulse, 333, 1049, 1090. 

Ventricles of brain, dilatation of (hydra 
996; puncture of, 998. 

Ventricular hemorrhage, 968. 

Verruca TIB ~ 

Vertebrae, caries of, 938; cervical, o...ies 
Vertebral artery, obstruction of, 979. 

auditory, 1024; oerebellar, 954; i 
sderdeifl, 86 &; in brain tui 

Vedoulnseminales, tubercuWsof, 347. 

Vic&riou^spieteJdj*Jj9% hemoptysis, 61 
Vincents angrfafjffr J ** 

Viny flxt, 257. 

VisceroptosiB, 528. 

Vision, double, 1016. 

Vitiligoidea, 535. 

Vocal fremitus, 170, 637, 640; resonance, 
Voioo (see Speech). 

Voioe, alteration of, b mouth-breathers, 
Volitional tremor, 930. 

Volvulus, 520, 524. 

Vomica, 319; signs of, in phthisis, 331. 
Vomit, black, 237; coffee-ground, 483. 
.ynwiiUmr b Additon’t disease. 758; ii 
fheaBe, 699; b cerebral abscess. 994; i 
tumor, 989; In acute obstruction of ■ 
522; b chronic ulcerative phthisis, 333 
stone colb, 711; in gac t rie eaneer, 48: 
tri e ulce r. 474; hysterical fecal, 10 
mittent, of Leyden, 1103; b ohronic 0 
of intestines, 523; in tuberculous menin 
b migraine, 1067; b peritonitis, 582; 
pox, 115; nervous, 491; primary peri' 
sterooraceous, 022 ; uremia, 680. 
von Noordtn’t dietary b obesity, 432. 

Wall-paper, poisoning by areenb b, 379 
Warnings b apoplexy, 960 • 



imx. 


, poet-mortem, 288, 

\ ovf itomach, 466,170. 

•ennonn'i motion, 278. 
latlr-hammer puke, 801. 

Viter, infection by, in diphtheria, 193; in cholera, 
9; in typhoid fever, 81. 

I.t« o* the brain,” 301. 

(■, ayndrome of, 303,973,991. 
r*i teat in ga^ric hemorrhage, 474. 

_ 4, ' 

ft disease, 745. 

it hemiopio pupillary inaction, 1012. 
let-pack, 138. 
lip-worm, 51. 

if hits infarct of coronary arteriH, 823. 

7hite softening of the brain, 97^ 
lite thrombi in-heart, 809. 

.jfi^hoopfng-cuiigh, 148. 0 

fc^MicM’* dines* (see EAdemIc R*ntflLoBi- 
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CONSTITUTIONAL DISEASES. 


L ARTHRITIS DEFORMANS.- 

O Slit ^ ''***'* '•* 

Definition. —A chronic disease of the joints of doubtful etiology , 11 charac¬ 
terized by cjianges in the synovial membranes and peri-articular structures, 
and in some cases by atrophic and hypertrophic changes in the bones. 

Long believed to be intimately associated with gout and rheumatism 
(whence the names rheumatic gout and rheumatoid arthritis), this dose rela¬ 
tionship seems now very doubtful, since in a majority of the cases no history 
of either affection can be determined. By the studies of the Boston orthopedic 
Burgeons (Bradford, (loldthwaitc, and Lovett) and of Strangeways and his 
pupils at Cambridge (England) we are gradually getting a very accurate 
knowledge of the anatomical and clinical forms of this common disease. **“ 

Etiology. — Aye. —A majority of the eases are lietwecn the ages of -tlwrty 
and fifty. In A. E. Garrod’s analysis of 500 cases there were only 25 under 
twenty years of age. In my series of 170 cases studied by T. McCrae, in 
one half the onset wns before the age, of thirty years. • 

Sex. —Among Garrod’s 500 cases there were lit in women. More than 
half in my amiaa ^ere in males. In James Stewart’s report of 10 cases from 
the Royal Victoria Hospital only 20 were in females. In women its close asso¬ 
ciation with the menopause has been noted. It seems to be more frequent, too, 
in those who have had ovarian or uterine trouble or who are sterile. 

Predisposition.— In 216 cases in Garrod’s series there was a family history 
of joint troubles. About one-third of my series gave a family history of 
arthritis. Two or three children in a family may be affected. In America 
the incidence in the negro is much less than in the white. 

Rheumatism naj i Gout. —In nearly a third of Garrod’s cases there was 
a history of gout inihTTaMty; of rheumatism in only 61 cases. 

Exposure to cold, wet and dam]), errors in diet, worry and care, and local 
injuries are all spoken of as possible exciting causes. 

At present two chief views prevail as to the etiology of arthritis deformans 
-’-one that it is of nervous origin, the other that it is a chronic infection. 

The Relation op Arthbitis Deformans to Diseases of the Nervous 
System. —Various forms of arthritis may occpr with lesions of the spinal cor , 
and it has been held by ,T. K. Mitchell £dr.) that changes in the nervous 
system are the cause of the joint lesions./This does not seem to lie supported 
by recent work, which rather support s/he vie# that the disease is th e resu lt 
of a chronic infection. The rapid muscular afroJ>hy, the associated nfg|iti% 
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the pain, the increase in the reflexes, and the nutritional disturbances sxtggttt 
a change in the nervous system, but this may be secondary to an infective or 
toxic process. 

Arthritis Deformans as a Chronic Infection. —In recent yeara^his 
view has been gaining ground, although as yet positive bacteriological eviSsee 
is lacking. The infection may be with a specific organism or perhaps "With 
various ones, feannatync, Poynton and Payne, Chauffard, and others have 
obtained organisms from the joints, and suggestive results have followed the 
injection of the cultures in animals. But no constant association with any 
organism has been proved. The influence of various infections such as gon¬ 
orrhoea, influenza, etc., is important. Some writers have reported a large 
proportion of cases with a previous history of gonorrhoea, but this was given 
in only 13 per cent of my series. 

' The-aeute onset with fever,. the polyarthritis^ the presence >of enlarged 
gla&ds, And the-,frequent enlargement of the spleen are all suggestive of an 
infection. In a small number 'cardiac complications occur. The attack may 
subside, leaving more or less damage, to recur later with the same features. 

And, lastly, a consideration of the form in children described by Still 
lends weight to this view, particularly in the wide-spread enlargement of the 
lymph-glands and the swelling of the spleen. A number of the very best 
students of the disease, as Baumlor, of Freiburg, have accepted the infective 
theory of origin, which is gaining adherents, though it still lacks‘demon¬ 
stration. 

■ ""Morbid Anatomy. —The changes in the joints differ essentially from those 
of gout in the absence of deposits of urate of soda, and from chronic rheuma¬ 
tism in the existence of extensive structural alterations, particularly in the 
cartilages. We are largely indebted to the magnificent work of Adams for 
our knowledge of the anatomy of this disease. 

The usual descriptions are of the late stages of the disease when extensive 
damage has occurred. There have been few opportunities to study the early 
changes, although more frequent operations should extend our knowledge. 
The radiographs have aided much in the study of the disease. There are 
three main types: (1) With lesions principally in the synovial membranesi 
aqd peri-articular tissues, (2) with atrophic changes in the cartilage and 
bones predominating, and (3) with hypertrophy and overgrowth of bone.f The 
first and second are seen especially in the joints of the extremities, the third 
in the spine. Whether these are distinct processes or different manifestations 
of the ss-me diseaseJt is difficult to say. , The synovial membrane is usually 
t hickened , and may form large fringes and villi. ^The peri-articular .tissues 
s how infiltra tion and swelling. The enlargement is more often due to swelling 
about the joint than to bony changes.. The cartilage may become soft and 
zgalpaily be absorb ed or thinned. This seems to begin opposite the point 
||5gireatest involvement of the synovial membrane. ,,The ends of the bones 
Hiiy become smoo th and e bum ated. which is usually found in long-standing 
cases and in old persons. With this there may be marked Atrophy „oftht‘ 
shaf t of the bone. ; Proliferation of bone usually occurs at the margins of 
the joints in the form of irregular nodules—the osteophytes. On the knuckles 
these are known as Haygarth’s nodosities. These may lock the joint The 
fonnatumuol hone may also occur in the ligaments, especially in the spine, 
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may be converted into a rigid bony column. B ony anchylosis rarely 
£s in the peripheral joints, but is common in the spine. 

- There may be extensive secondary changes. Muscular atrophy is common 
m^may appear with great rapidity. Subluxation may occur, especially in 
and finder joints. The hands often show great deformity, especially 
Ufcfta. deflection. Contractures may follow and the joint become fixed in a 
flexed position. Neuritis and trophic disturbances may bo*associatcd. The 
neuritis is soinetimes due to direct extension of the inflammatory process. 
Subcutaneous fibroid nodules are occasionally met with. 

* • The radiographs of arthritis deformans are very instructive. The changes 
in the bones are .very evident. The thinning due to atrophy and the bony 
overgrowth can be readily recognized. Erosion of the cartilages is easily seen. 
In the type with predominant peri-articular changes the bones show little 
alteration. 

Symptoms. —For convenience the forms may be described as those with 
Heberden’s nodes, general progressive arthritis, the mono-articular form, the 
vertebral form, and the arthritis deformans of children. 

Hebbbdkn’s Nodes. —In this form the fingers are affected, and “little 
hard knobs” develop gradually at the sides of the distal phalanges. They 
are much more common in women than in men. They begin usually between 
the thirtieth and fortieth year. The subjects may have had digestive troubles 
or gout. Heberden, however, says “ they have no connection with gout, being 
found in persons who never had it.” In the early stage the joints may be 
swollen, tender, and slightly red, particularly when knocked. The attacks of 
pain and swelling may come on in the joints at long intervals or follow 
indiscretion in diet. The little tubercles at the sides of the dorsal surface 
of the second phalanx increase in size, and give the characteristic appearance 
to the affection. The cartilages also become soft, and the ends of the bones 
eburhated. Urate of soda is never deposited (Charcot). The condition is 
not curable; but there is this hopeful feature—the subjects of these nodosities 
rarely have involvement of the larger joints. They have been regarded, too, 
as an indication of longevity. Charcot states that in women with these nodes 
cancer seems more frequent. 

General Pbogressive Fobm. —This occurs in two varieties, acute and 
cnronic^_ The acute form may resemble, at its outset, ordinary rheumatic 
fever. There is« involvement of many joints ^ swelling, particularly of the 
synovial sheaths and bursae; not often redness; but there is .moderate fever. 
Howard describes this condition as most frequent in young women from twenty 
to thirty years of age, often in connection with recent delivery, lactation, or 
rapid child-bearing. Acute cases may occur at the menopause. It may also 
come on in children. “ These patients suffer in their general health, beoomo 
weak, pale, depressed in spirits, and lose flesh. In several cases of thjjjform 
marked intervals of improvement have occurred; the local disease has 
to progress, and tolerable comfort has been experienced perhaps until pi^P 
nancy, delivery, or lactation again determines a fresh outbreak of the disease 

T*The chronic form is by far the most common. Most of these have had at 
some time an acute attack. ‘The-joints are usually involved symmetrically. 
The first symptomsiare pain on movement and slight swelling, which may be 
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in the joint itself or in the peri-articular sheaths. In some cases the effusion 
is marked, in others slight. The local conditions vary greatly, and periods 
of improvement alternate with attacks of swelling, redness, and pain. At 
first only one or two joints are affected; usually the joints of the hands, then 
the knees and feet; gradually other articulations are involved, and in extreme 
cases every joint in the body is affected. Pain is an extremely variable symp¬ 
tom. Some cases proceed to the most extreme deformity without it; in others 
the suffering is very great, particularly at night and during exacerbations of 
the disease. There are cases in which pain of an agonizing character is an 
almost constant symptom, requiring for years the use of morphia. 

■’ Gradually the shape of the joints is greatly altered, partly by the presence 
of osteophytes, partly by the great thickening of the capsular ligaments, and 
still more by the retraction of the muscles. Tn moving the affected joint 
t. crepitation can be felt, due to the ebumation of the articular surfaces. ^Ulti¬ 
mately the joints become completely locked, not by a true bony anchylosis, it 
may be by the osteophytes which form around the articular surfaces, like ring¬ 
bone in the horse, but is more often due to adhesions and peri-articular thick¬ 
enings. The muscles about the joints undergo important changes. * Atrophy 
froni-disuse gradually supervenes, and contractures tend to flex the thigh 
upon ..the abdomen and the leg upon the thigh. There are cases with rapid 
muscular wasting, symmetrical involvement of the joints, increased reflexes, 
and trophic changes, which strongly suggest a central origin. Numbness, 
tingling, pigmentation or glossiness of the skin, and onychia may be present. 
In extreme cases the patient is completely helpless, and lies on one side with 
the legs drawn up, the arms fixed, and all the articulations of the extremities 
locked. Fortunately, it often happens in these severe general cases that the 
joints of the hand are not so much affected, and the patient may be able to 
knit or to write, though unable to walk or to use the arms. In many cases, 
after involving two or three joints, the disease becomes arrested, and no 
further development occurs. It may be limited to the wrists, or to the knees 
and wrists, or to the knees and ankles. A majority of the patients finally 
reach a quiescent stage, in which they are free from pain and enjoy excellent 
health, suffering only from the inconvenience and crippling necessarily asso¬ 
ciated with the disease. Coincident affections arc not uncommon. In the 
active stage the patients are often amemic and suffer from dyspepsia, which 
may recur at intervals. A small percentage show cardiac lesions. The pulse 
rate is frequently higher than normal. 

The partial or mono-articular form affects chiefly old persons, and is 
seen particularly in the hip, the knee, the spinal column, or shoulder. It 
is, in its anatomical features, identical with the general disease. In the 
hip and shoulder the muscles early show wasting, and in the hip the condi¬ 
tion ultimately becomes that already described as morbus coxm senilis. These 
cases seem not infrequently to follow an injury. They differ from the 
polyarticular form in occurring chiefly in men and at a later period 
of life. 

The Vertebral Form. —There is a progressive anchylosis of the verte¬ 
bra, causing rigidity-of the spine—“poker-back ”—spondylitis deformans. 
There are two varieties^Jn_one (von_£schterew), in which the disease may 
follow trauma or be hereditary, the spine alone is involved, and there arc 
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wmnounced nerve-root symptoms—pain, anaesthesia, atrophy of muscles, and 
lading degeneration in the cordon the other—Striimpcll-Marie type— 
■Pa hip and shoulder joints may be involved ( spondylosc rliizomeliqucj, and 
the<nervous symptoms are less prominent. 1 bolieve they are both forms of 
arthritis deformans, and should neither be regarded nor described as separate 
dieses. The cases are more.irequent in males than in fqpales; the onset 
gLSEJff.in, the,, upper or in the lower part of the spine. The involvement of 
the'Bpine in the lumbar region may cause sciatica. Tt may bo limited to the 
ahecki There is gradually induced complete immobility, with some kyphosis. 
The other joints may not bo affected, or the hips and shoulders may lie ancliy- 
losed. The ribs are fixed, the thorax immobile, and the breathing’abdominal. 
Pressure on the nerve-roots may cause great pain, pariesthcsia, and atrophy 
of muscles. Von Bcchterew thinks that it begins as a meningitis, leads to 
compression of the nerve-roots, loss of function of the spinal muscles, atrophy 
of the intervertebral disks, and gradually anchylosis of the spines. Seguin 
reported three children in one family with the disease. 

Abxhbitis Defobmans in Chtldhun. —Some cases resemble closelv the 
disease in adults, in others there are very striking differences. A very inter¬ 
esting variety has been differentiated by George F. Still, in which the general 
enlargement of the joints is associated with swelling of the lymph-glands and 
of the spleen. He has studied 22 cases of this character. The following are 
among the more striking peculiarities: The onset is almost always before the 
second .dentition. Girls are more frequently affected than boys. The symp¬ 
toms complained of are usually slight stiffness in one or two joints; gradually 
others become involved. The onset may be more acute with finer, or even 
with chills. The enlargement of the joints is due rather to a general thick¬ 
ening of the soft tissues than to a bony enlargement. There is no bony 
grating. The limitation of movement may be extreme, owing to the fixation 
of the joints, and there may be much muscular wasting. The enlargement 
of the lymph-glands is most striking, and may bo general; even the supra¬ 
trochlear glands may be as largo as hazel-nuts. They increase with the 
fever. The edge of the spleen can usually be felt below the costal margin. 
Sjveat.iiyg;_is often profuse and there may be amentia, but heart complica- 
tinna- are rare. The children look puny and generally show arrest of devel¬ 
opment. 

'Diagnosis. —The early stages may bo difficult to diagnose from acute rheu¬ 
matism. The! involvement of the smaller joints and the’persistence of the 
condition in a joint when once attacked are important points. In an advanced 
stage it can rarely be mistaken for either rheumatism or gout. Late cases 
Me .difficult or impossible to distinguish from chronic rheumatism. It is 
important to distinguish from the mono-articidar form the local arthritis of 
the shoulder-joint which is characterized by pain, thickening of the capsule 
sod of the ligaments,'wasting of the shoulder-girdle muscles, and sometimes 
hy neuritis. This is an affection which is quite distinct from arthritis de¬ 
formans, and is, moreover, in a majority of cases curable. 

Treatment. —Once established, the disease is rarely curable. After attack¬ 
ing two or three joints it may be arrested. Too often it is a slow, but pro¬ 
gressive, crippling of the joints, with a disability that makes the disease one 
°f the most terrible of human afflictions. 
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In the acute febrile form, usually mistaken for rheumatic fever, moderate 
doses of the salicylates should be given, and the joints require the local meas¬ 
ures mentioned in the section on acute rheumatism. 

The treatment of the ordinary form may be considered under: 

(1) Medicinal.—N o single remedy is of special value. General tfinica 
are indicated. A rsenic in full doses is helpful in some cases. The syrup of 
the iodide of iron is useful, alternating with arsenic. Potassium iodide is 
useful in the form with much periarthritis. 

(2) General, Hygiene and Diet. —The disease is one of progressive de¬ 
bility, and measures of a supporting character are indicated. Fresh air and 
careful attention to personal hygiene are most essential. The question of 
diet is of the first importance. There is one rule—let the patient eat.all 
the good food she can digest. So many persons are afflicted not only with the 
disease, but reduced by dieting, that I often find “ full diet ” the best pre¬ 
scription. One has to remember that gastro-intestinal disturbances are com¬ 
mon in the disease. 

(3) Hydrotherapy.— The Hot Springs, Bath County, Va., and the Hot 
Springs, Ark., in the United States, and those of Bath, England, sometimes 
give very good results. Many of our cases seem to have been made much 
worsa_by the treatment at Spas, largely, I believe, from over-use of baths 
and a reducing diet. Much may be effected at home by hot-air baths, hot 
baths, and compresses at night to the tender joints. 

(4) -Local Treatment. —Vigorous measures should be taken early. It 
is a disease to be fought actively at every stage, passage, carefully given, 
reduces the peri-articular infiltrations, increases the mobility of stiffened 
joints, and, most important of all, prevents the atrophy of the muscles adja¬ 
cent to the affected joints. The hot-air treatment, thoroughly carried out, 
helps many cases, and should be given a trial. Systematic exercises by the 
patients are very useful. 

And lastly, surgical measures may be needed. The thermo-cautery is most 
useful in relieving the pain and in lessening the ligamentous thickening. 
Bepeated applications are helpful along the spine in the spondylitis defor- 
ipans. The jacket is useful in the spinal cases until the acute symptoms are 
past. Goldthwaite and others have reported good results from the breaking 
up of adhesions and the use of orthopaedic appliances. 

n. CHRONIC RHEUMATISM. 

Etiology. —This affection may follow an acute or subacute attack, but 
more commonly comes on insidiously in persons who have passed the middle 
period of life. In my experience it is extremely rare as a sequence of acute 
rheumatism. It is most common among the poor, particularly washer¬ 
women, day-laborers, and those whose occupation exposes them to cold and 
damp. 

Morbid Anatomy.■VThe synovial membranes are injected, but there is usu¬ 
ally not much effusion. The capsule and ligaments of the joints are thick¬ 
ened, and the sheaths of the tendons in the neighborhood undergo similar 
alterations, so that the free play of the joint is greatly impaired. In long¬ 
standing cases the cartilages also undergo changes, and may show erosions. 
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Bten in cases with the severest symptoms, the joint may be very slightly 
altered in appearance. Important changes take place in the muscles and 
nerves adjacent to chronically inflamed joints, particularly in the mono¬ 
articular lesions of the shoulder or hip. Muscular atrophy supervenes partly 
from disuse, partly through nervous influences, cither centric or reflex (Vul- 
pian), or as a result of peripheral neuritis. In some cases yhen the joint is 
much distended the wasting may be due to pressure, either on the muscles 
themselves or on the vessels supplying them. 

Symptoms.— Stiffness and pain are the chief features of chronic rheuma¬ 
tism. The latter is very liable to exacerbations, especially during changes in 
the weather. The joints may be tender to (ho touch and a little swollen, but 
are seldom reddened. As a ride, many joints are affected; but there are 
instances in which the disease is confined to one shoulder, knee, or hip. The 
stiffness and pain are more marked after rest, and as the day advances the 
joints may, with exertion, become much more supple. The general health 
may not be seriously impaired. The disease is not immediately dangerous. 
Anchylosis may occur, and ultimately the joints may become much distorted. 
In many instances, particularly those in wliich the pain is severe, the general 
health may be seriously involved and the subjects become amende and very 
apt to suffer with neuralgia and dyspepsia. Valvular lesions, due to slow 
sclerotic changes, are not uncommon. They are associated with, not dependent 
upon, the articular disease. 

Prognosis. —The prognosis is not favorable, as a majority of the cases 
resist all methods of treatment. It is, however, a disease which persists indefi¬ 
nitely, and does not necessarily shorten life. 

Treatment.—Internal remedies are of little service. It is important to 
maintain the digestive functions and to keep the general health at a high 
standard. Potassium iodide, sarsaparilla, and guaiacum are sometimes bene¬ 
ficial. The salicylates are useless. 

Local treatment is very beneficial. “ Firing ” with the Paquelin cautery 
relieves the pain, and it is perhaps the best form of counter-irritation. Mas¬ 
sage, with passive motion, helps to reduce swelling, and prevents anchylosis. 
It is particularly useful in cases which are associated with atrophy of the 
muscles. Electricity is not of much benefit. Climatic treatment is very 
advantageous. Many cases are greatly helped by prolonged residence in 
southern Europe or Southern California or by spending the winters in Egypt. 
Rich patients should always winter in the South, and in this way avoid the 
cold, damp weather. 

Hydrotherapeutic measures arc specially beneficial. Great relief is afforded 
hy wrapping the affected joints in cold cloths, covered with a thin layer of 
blanket, and protected with oiled silk. The Turkish bath is useful, but the 
full benefit of this treatment is rarely seen except at bathing establishments. 
The hot alkaline waters are particularly useful, and a residence at Bath, 
England, the Hot Springs of Virginia, Arkansas, or Santa Rosalia, Mexico, 
or at Banff, in the Rocky Mountains, on the Canadian Pacific Railway, will 
sometimes cure even obstinate cases. 
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UL MUSCULAR RHEUMATISM (Myalgia).- 

Definition. —A painful affection of (he voluntary muscles and of thft.fa8ci.-c 
and periosteum to which they are attached. The affection has received various 
names, according to its seat, as torticollis, lumbago, pleurodynia, etc.. 

Etiology. —The attacks follow cold and exposure. It is by no means 
certain that the muscular tissues are the seat of the disease. Many writers ■ 
claim, perhaps correctly, that it is a neuralgia of the sensory nerves of the" 
muscles. Until our knowledge is more accurate, however, it may be com, 
sidered under the rheumatic affections. ' 

It is most commonly met with in men, particularly those exposed to cold 
and whose occupations artf laborious. It is apt to follow exposure to a draught 
of air, as from an open window in a railway carriage. A sudden chilling 
after heavy exertion may also bring on an attack of lumbago. Persons of a 
rheumatic or gouty habit are certainly more prone to this affection. One 
attack renders an individual more liable to another. It is usually aeute, but 
may become sub&cute or even chronic. 

Symptoms. —The affection is entirely local. The constitutional disturb¬ 
ance is slight, and, even in severe cases, there may be no fever. Eain is a 
prominent symptom. It may be constant, or may occur only when the muscles 
are drawn into certain positions. It may be a dull ache, like the pain of a 
bruise, or sharp, severe, and cramp-like. It is often sufficiently intense to 
cause the patient to cry out. Pressure on the affected part usually gives 
relief. As a rule, myalgia is a transient affection, lasting from a few hours 
to a few days. Occasionally it is prolonged for several weeks. It is very 
apt to recur. 

The following are the principal varieties: 

(1) Lumbago, one of the most common and painful forms, affects the 
muscles of the loins and their tendinous attachments. It occurs chiefly in 
workingmen. It comes on suddenly, and in very severe cases completely 
incapacitates the patient, who may be unable to turn in bed or to rise from 
the sitting posture. 

(2) Srirr neck or toeticollts affects the muscles of the antero-lateral 
region of the neck. It is very common, and occurs most frequently in the 
young. The patient holds the head in a peculiar manner, and rotates the whole 
body in attempting to turn it. Usually the attack is confined to one side. 
The muscles at the back of the neck may also be affected. 

(3) Pleueodynia involves the intercostal muscles on one side, and in 
some instances the pectorals and serratus magnus. This is, perhaps, the most 
painful form of the disease, as the chest can not be at rest. It is more common 
04 _ the left than on the right side. A deep breath, or coughing, causes very 
intense pain, and the respiratory movements are restricted on the affected 
side. There may be pain on pressure, sometimes over a very limited area. 
It may be difficult to distinguish from intercostal neuralgia, in which affec¬ 
tion, however, the pain is usually more circumscribed and paroxysmal, and 
there are tender points along the course of the nerves. It is sometimes mis¬ 
taken for pleurisy, but careful physical examination readily distinguishes 
between the two affections. 
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(4) Among other forms which may be mentioned are cushialodynta 
affectingihemuscles of the head; scapulodynia, omqdynia, and dojibodynia’ 
affecting the muscles about the shoulder and upper part of the back' Myal¬ 
gia may also occur in the abdominal muscles and in the muscles of the 
extremities. 

Treatment, ggst of the affected muscles is of the first importance. Strap¬ 
ping th e side will sometimes completely relievo pleurodynia. No belief is 
More wide-spread among the public than in the efficacy of porous plasters for 
'muscular pains of all sorts, particularly those about the trunk. If the pain 
**is severe and agonizing, a hypodermic of morphia gives immediate relief. 
For_ lumbago acupuncture is, in acute cases, the most efficient treatment. 
.Needles of from three to four inches in length (ordinary bonnet-needles, 
sterilized, will do) are thrust into the lumbar muscles at the seat of the pain, 
and withdrawn after five or ten minutes. Tn many instances the relief is 
immediate, and I can corroborate fully the statements of Singer, who taught 
me this practice, as to its extraordinary and prompt efficacy in many in¬ 
stances. The constant current is sometimes very beneficial, in many forms 
of myalgia the thermo-cautery gives great relief. In obstinate cases blisters 
may.be tried. Hot fomentations are soothing, and at the outset a Turkish 
bathjcaay cut short the attack. In chronic cases potassium iodide may bo 
used, and both guaiacum and sulphur liave boon strongly recommended. Per¬ 
sons subject to this affection should bo warmly clothed, and avoid, if possible, 
exposure to cold and damp. In gouty persons the diet should be restricted 
and the alkaline mineral waters taken freely. Large doses of nux vomica 
are sometimes beneficial. 

IV. GOUT (Podagra). 

Definition. —A nutritional disorder, one factor of which is an excess of 
uric acid in the circulating blood, characterized clinically by attacks of acute 
arthritis, by the gradual deposition of sodium biurate in and about the joints, 
and by the occurrence of irregular constitutional symptoms. 

Etiology. —The precise nature of the disturbance in metabolism is not 
known. There is probably defective oxidation of the foodstuffs, combined 
with imperfect elimination of the waste products of the body. 

(1) Predisposing Etiological P actors. —Hereditary Influences. —Sta¬ 
tistics show that in from 50 to 60 per cent of all cases the disease existed in 
the parents or grandparents. The transmission is su pposed .tohc-mors marked 
fron uthe rpale side, Cases with a strong hereditary taint have been known 
to occur before puberty. The disease has been seen even in infants at the 
breast. Males are more (Subject to the disease than females. It rarely is seen 
before the thirtieth year, and in a large majority of the cases the first mani¬ 
festations appear before the age of fifty. 

Alcohol is the most potent factor in the etiology of the disease, ber- 
uiented liquors favor its occurrence much more than distilled spirits, and it 
prevails most extensively in countries like England and Germany, which con¬ 
sume the most beer and ale. The lighter beers used in this country are much 
W liable to produce gout than the heavier English and Scotch ales. Many 
•uses occur in bartenders and brewery men. 
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Food plays a role equal in importance to that of alcohol. Quistting 
without active bodily exercise is regarded as a very special predisposing cause. 
A form of gouty dyspepsia has been described. A robust and active digestion 
is, however, often met in gouty persons. Gout is by no means confined to 
the rich. In England the combination of poor food, defective, hygiene, And 
an excessive consumption of malt liquors makes the “poor man's gout * 3 
common affection. ' ~~ , . 

Load. —Garrod has shown that workers in lead are specially prone to gout. 
In 3Q per ce nt of the hospital cases the patients had been painters or workers 
in lead.~’fhe association is probably to be sought in the production by this 
poison of arterio-sclerosis and chronic nephritis. In the United States, 
chronic lead-poisoning is frequently associated with arterio-sclerosis and con¬ 
tracted kidneys, but lead-gout is comparatively rare. Gouty deposits are, 
however, to be found in the big-toe joint and in the kidneys in cases of 
chrenie plumbism. 

The colored race does not escape. Of 59 cases of gout admitted to the 
medical wards of the Johns Hopkins Hospital up to April 1, 1905, 3 were 
in negroes. In two the,diagnosis was confirmed at autopsy and in th e thi rd 
by-the presence of tophi in the ears. Only 2 of the 59 were females. 

(2) Exciting Causes. —Worry or a sudden mental shock may bring on 
an attack within ten or twelve hours. In susceptible persons a slj^hf' injury 
or an accident of any sort or a surgical operation may be followed by an acute 
arthritis. 

(3) Metabolic Causes. —The nature of gout is unknown. That there 
is faulty metabolism, associated in some very special way with the chemistry 
of uric acid, we know, but nothing more. The remainder is theory, awaiting 
refutation or confirmation. Notwithstanding attempts to minimize the im¬ 
portance of uric acid as a factor, until more convincing evidence to the con¬ 
trary is advanced we must adhere to the uric acid theory. The conditions 
of life favorable to the development of gout are present in too many of us 
after the middle period of life—more fuel in the form of meat and drink 

*Whan the machine needs—the condition which Francis Hare describes as hyper- 
pyrsemia. G. B. Balfour puts it well when he says: “ The gouty diathesis is 
only a comprehensive term for all those changes in the character and com¬ 
position of the blood induced by the evils of civilization—deficient bxercise 
and .excess, of nutriment. . . . Gout, on .the other hand, is the name given 
to all .those modifications of our metabolism caused by the gouty diathesis, 
as well as to all the symptoms to which those modifications give rise.” 

The views regarding uric acid and its relation to gout are very numerous. 

Altfypugh we are still ignorant of the actual seat of formation of uric acid, 
yet its source has been pretty accurately determined. It constitutes one of the 
“ putin ” bodies of Fischer, the xanthin or nuclein bases comprising the re¬ 
mainder. All are closely related chemically. Horbaczewski and others have 
demonstrated that uric acid is largely, if not entirely, derived from nuclein 
resulting from nuclear disintegration. According to Burian and Schur, the 
uric add formed in the system is from two sources. The “ endogenous ” uric 
add is deriv o d -from the nucleins of the body, while the “ exogenous ” uric acid 
is fawned from the nucleins of the ingested Jood. The uric acid derived from 
the intake of exogenous oxypurins (nudeo-proteids) constitutes from 40 to 
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60 per cent of the total purin content of the body. We do not know in what 
f orm n rio add exists in the circulating blood. It is not as uric acid itself.- 
Bence J.O&SI.IUUL-Bsbfirtfl held that it occurs as a very soluble quadriurato 
consisting of a molecule of uric acid in loose combination with an,acid urate 
molecule. ^jHahy think that such a compound is not capable’ of existing in 
a medium with a composition such as the blood hasA Minkmipki plains that 
it exists normally in the blood in organic combination with nuclcotin-phos- 
' phoric acidJbQgrrod was the first to point out that there was an excess of 
■ arip_MtisL® the blood. This is about the only feature of the disease on which 
mhere seems general agreement. Magnus-Levy made 34 analyses in 17 cases 
*«f gout and found the uric acid in the blood to range between 0.021 and 0.10 
grams in ljOOO cc. It has not been definitely established that the amount is 
increased during the acute attack. Of the three* possible causes for this ■ 
increase—increased formation, diminished destruction or oxidation, and di¬ 
minished excretion—the balance of evidence favors the latter. Sehmoll found 
that there is a nitrogen retention in gout, which supports this view. Min¬ 
kowski and His believe that in gouty individuals the uric acid circulates 
in the blood in a different organic combination than in the blood of 
healthy persons, and that consequently the kidneys are functionally in¬ 
capable of eliminating it as in normal conditions. The studies of the 
alkalinity of the blood, even witli the most modern methods, are very conflict¬ 
ing. Magnus-Levy’s investigations seem to show that there is no constant 
diminution in the alkalinity of the blood in gout, also that there is no greater 
diminution in the alkalinity during the acute attacks than in the intervals. 
The methods of determining the alkalinity of the blood are notoriously inac¬ 
curate. It has been held that the uric acid excess in the blood is due to 


deficient alkalinity, thus preventing solubility and easy excretion of the uric 
acid. There is now no evidence to support this view. The recent electro¬ 
potential measurements of Fakkas, Fraenkel, and Hoeber seem to show that 
the reaction of the blood normally is neutral and not alkaline. 

The excretion of uric acid by a healthy individual on an average mixed 
diet ranges normally between 0.4 and 1.0 gramme daily. Hammarsten gives ^ 
the average as 0.7 gramme. Of the total purin or alloxuric bodies of the urine, 
nine-tenths exist as uric acid and one-tenth as the purin or xanthin bases. 
Quantitative determinations show that the excretion of uric acid in gout is 
usually far below the lower limit for normal in the intervals between attacks, 
particularly just before an acute exacerbation. With the onset of an acute 
attack the excretion gradually increases until in three or four days the amount 
of uric acid may reach or occasionally exceed the upper limit for normal. 

The cause of this increase is not clear. Quantitative determinations of uric 
acid in the blood show no constant increase in the uric acid during the acute 
attacks, nor has there been found any constant variation in the chemical reac¬ 
tion of the blood at this time. 

Qarro d holds that with lessened alkalinity of the blood there is an increase 
in the uric acid, due chiefly to diminished elimination. He attributes the 
deposition of the sodium urate to the diminished alkalinity of the plasma, 
which is unable to hold it in solution. In an acute paroxysm there is an 
•cumulation of the urates in the blood, and the inflammation is causes 
by their sudden deposit in crystalline form about the joint. 
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Haig thinks that there is no increased formation of uric acia in gpujsyoutj 
that the blood is less alkaline than normal, and less able to hold thei^rio 
acid or its salts in solution. ' ‘ 

According to Sir William Roberts, owing to deficient eliminatifjju iha 
soluble quadriurate accumulates in the blood. This quadriurate, circqltttiog 
in a medium rich in sodium carbonate, takes on an additional atom sji , the 
base and becomes converted into the insoluble biurate, which becomee qepos- 
ited in the tissues, particularly about the joints. ' 

Ebstein thinks that the first change is a nutritive tissue disturbance,'which 
pleads to necrosis, and in the necrotic areas the urates are deposited—<► view 
which has been modified by von Noorden, who holds that a special ferment 
.leads to the tissue change, to which the deposit of the urates is secondary. 
Ebstein designates these as “ primary joint-gout ” cases. Most cases belong 
to this group. He also describes what he terms “primary kidney-gout” 
cases. Owing to primary disease of the kidneys the uric acid is not properly 
eliminated and secondary joint manifestations ensue. These cases are rare, 
and he states that they must not be confused witli the secondary nephritis. 

Cullen held that gout was primarily an affection of the nervous system. 
On this nervous theory of gout there is a basic, arthritic stock—a diathetic 
habit, of which gout and rheumatism are two distinct branches. The gouty 
diathesis is expressed in (a) a neurosis of the nerve-centres, which may be 
inherited or acquired; and (6) “a peculiar incapacity for normal elaboration 
within the whole body, not merely in the liver or in one or two organs, of 
food, whereby uric acid is formed at times in excess, or is incapable of being 
duly transformed into more soluble and less noxious products” (Duckworth). 
The explosive neuroses and the influence of depressing circumstances, physical 
or mental, point strongly to the part played by the nervous system in the 
disease. For a full discussion of the various theories and an elaborate consid¬ 
eration of the clinical chemistry of the subject the reader is referred to von 
N oordcn’s Treatise on Diseases of Metabolism (English edition) and to 
Futcher’s article in my System of Medicine. 

Morbid Anatomy.—The blood is stated to have an excess of uric acid. It 
may be obtained from the blood-serum by the method known as GnrrojJ’s 
uric-acid thread experiment, or from the serum obtained from a blister. 'To 
5 ij of serum add iq, v-vj of acetic acid in a watch-glass. A thread immersed 
in this may show in a few hours an incrustation of uric acid.' The experi¬ 
ment is rarely successful even in cases of manifest gout. This excess, also, 
is not peculiar to gout, but oceurs in leukaemia and chlorosis. 

The “ perinuclear basophilic granules ” about the nuclei of the leucocytes, 
described by Neusser in 1894 and regarded by him as practically pathogno¬ 
monic of gout or a gouty diathesis, were subsequently shown to be artifacts 
produced during the process of staining. The red cells in the “lead-gout 
cases may show basophilic granular staining. 

Tha important changes are in the articular tissues. The first joint of the 
great--toe-ismosLirequently involved; then the ankles, lames, and the small 
joints of the-hands and wrists. The deposits may be in all the joints of the 
lower-limbs and absent from those of the upper limbs (Norman Moore). If 
death takes place during an acute paroxysm, there are signs of inflammation 
byperse mia, aw nin g of the ligamentous tissues, and of effusion into the joint- 
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iPfa^pmary .change, according to Ebstein, is a local necrosis, due to the 
*' of an excess of urates in the blood. This is seen in the cartilage 

articular tissues in which the nutritional currents are slow. His 
hoist hold that the deposition of the urates is primary, and that 
necrosis takes place as a result of this deposit. In these areas of 
in necrosis the reaction is always acid and the neutral urates are 
deposited in crystalline form, as insoluble acid urate. The articular cartilages 
ar^ first involved. The gouty deposit may bo uniform, or in small areas. 
Though it looks superficial, the deposit is invariably interstitial and cov- 
thin lamina of cartilage. The deposit is thickest at the part most 
distant from - the circulation. The ligaments and fibro-cartilago ultimately 
become involved and are infiltrated with biurate deposits, the so-called chalk- 
stoneSjjji-tophi. These are usually covered by skin; but in some cases, par¬ 
ticularly in the metaearpo-phalangeal articulations, this ulcerates and the 
chalk-stones appear externally. The synovial fluid may also contain crystals. 
In very long-standing cases, owing to an excessive deposit, the joint becomes 
immobile. The marginal outgrowths in gouty arthritis are true exostoses 
(Wynne). The cartilage of the ear may contain tophi, which are seen as 
whitish nodules at the margin of the helix. The cartilages of the nose, 
eyelids, and larynx are less frequently affected. Somewhat analogous to 
these tophi in man arc the deposits characterizing the “ truanin gout” of 
hogs. Under certain conditions in pigs one sees in the muscles, liga¬ 
ments. and' articular tissues small whitish deposits which are made up of 
guanin. These arc frequently seen in the Smitlificld and Westphalian 
hams. 

Of changes in the internal organs, those in the renal and viscular systems 
are the most important. The kidney changes believed to be characteristic 
of gout are: (a) A deposit of urates chiefly in the region of the papill®. 
This, however, is l ess comm on than is usually supposed. Norman Moore 
fotthd it in only 12*oun>T80 cases. The apices of the pyramids show lines 
of whitish deposit. On microscopical examination the material is seen to be 
largely in. the intertubular tissue. In some instances, however, the deposit 
seems to be both in the tissue and in the tubules. Ebstein has described and 
figured areas of necrosis in both cortex and medulla, in the interior of which 
were crystalline deposits of urate of soda. The presence of these uratic con¬ 
cretions at the apices of the pyramids is not a positive indication of gout. 
(6) An interstitial nephritis, either the ordinary “contracted kidney ’ or the 
arterio-sclerotic form, neither of which is in any way distinctive. It is not 
possible to say in a given case that the condition has been due to gout unless 
marked evidences of the disease coexist. 

The metatarso-phalangeal joint of the big toe should be carefully exam¬ 
ined, as it may show typical lesions of gout without any outward o 'on o 
arthritis. , ,. , 

Arterio-sclerosis is a very constant lesion. With it the hear , par icu ar y 
the left ventricle, is found 'hypertrophied. According to some authors, con¬ 
cretions of urate of soda may occur on the valves. Myocarditis is a frequent 

occurrence in chronic cases. ._. - • 

Changes in the respiratory system are rare. Deposits have been found m 
the vocatoords, and uric-acid crystals have been met m the sputa of a gouty 

87 
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patient (J. W. Moore). Emphysema is a very constant* condition in old 
cases. 

Symptoms. —Gout is usually divided into acute, chronic, and irregular 
forms. 

Gout. —Premonitory symptoms are common—twinges of pain in 
the small joints of the hands or feet, nocturnal restlessness, irritability of 



Chart XIV. —Showino Uric Acid and Phosphoric Aoid Output m Cass op Acutr Gout. 

temper, and dyspepsia. The urine is acid, scanty, and high-colored. It de¬ 
posits urates on cooling, and there may be, according to Garrod, transient 
albuminuria. There may be traces of sugar (gouty glycosuria). Before an 
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arcacR we output of uric acid is low and is also diminished in the early part 
of the'|>aroxysm.' The relation of uric and phosphoric acids to the acute 
attacks is well represented in Chart XIV, prepared by Futcher. Both were 
extremely low in the intervals, but reached within normal limits shortly after 
the on^et of the acute symptoms. The phosphoric acid and uric acid show 
almost parallel curves. The patient was on a very light feed diet at the 
time the determinations were made. Bain holds that the phosphoric acid 
>excretion varies directly with that of the uric acid. Watson claims that there 
is no relationship between the two. In some instances the throat is sore, and 
there may be asthmatic symptoms. The attack sets in usually in the early 
morning hours. The patient is aroused by a severe pain in the metatarso¬ 
phalangeal articulation of the big toe, and more commonly on the right than 
on the left side. The pain is agonizing, and. as Sydenham says, “ insinuates 
itself with the most exquisite cruelty among the numerous small bones of the 
tarsus and metatarsus, in the ligaments of which it is lurking.” The joint 
swells rapidly, and becomes hot, tense, and shiny. The sensitiveness is ex¬ 
treme, and the pain makes the patient feel as if the joint were being pressed 
in a vise. There is fever, and the temperature may rise to 102° or 103°. 
Toward morning the severity of the symptoms subsides, and, although the 
joint remains swollen, the day may be passed in comparative comfort. The 
symptoms recur the next night, and the fit. as it is called, usually lasts Jar 
from five by eight days, the severity of the symptoms gradually abating. There 
is usually a moderate leucocytosis during the acute manifestations. Occasion¬ 
ally other joints are involved, particularly the big toe of the opposite foot. 
The inflammation however intense, neygr goes on to suppuration. With the 
subsidence of the swelling the skin desquamates. After the attack the general 
health may be much improved. As Arctreus remarks, a person in the interval 
has won the race at the Olympian games. Recurrences are frequent. Some 
patients have three or four attacks in a year; others sutler at longer intervals. 

’ The term retrocedent or suppressed gout is applied to serious internal 
symptoms, coincident with a rapid disappearance or improvement of the local 
signs. Very remarkable manifestations may occur under these circumstances. 
Vise patient may have/ severe gastro-intestinal symptoms—pain, vomiting, diar¬ 
rhoea, and great depression—and death may occur during such an attack.} Or 
there may be cardiac manifestations—dyspnoea, pain, and irregular- action 
of the heart. In some instances in which the gout is said to attack the heart, 
sn acute pericarditis proves fatabi>So, too, there may be marked cerebral 
manifestations—delirium or coma, and even apoplexy—but in a majority of 
these instances the symptoms are, in all probability, uremic. 

Gout in America .—While not so common as in England and Germany, 
the disease is by no means infrequent, and is perhaps on the increase. It is 
only one-third less frequent at the Johns Hopkins Hospital than at Saint 
Bartholomew’s Hospital. It is more common among the lower classes, who 
drink beer, than among the well-to-do, who have become of late much more 
temperate. Among about 18.000 cases in my wards there were 59 cases of 
gout. All were whites but three, and all males but two (Futcher). 

CHn<i m(] fl«n»r—With increased frequency in the attacks, the articular 
symptomd’perwstTor a longer time, and gradually many joints become affected. 
®ejtp8itaf=of urates take place, at first in the articular cartilages and then in 
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the ligaments and capsular tissues; so that in the course of years the joints 
' become swollen, irregular, and deformed. The feet are usually first affected, 
then the hands. In severe cases there may be extensive concretions about the 
elbows and knees and along the tendons and in the burs®. The to ph i appear 
in the ears. Finally, a unique clinical picture is produced which can not be 
mistaken for that of any other affection. The skin over the tophi may rupture 
or ulcerate, and about the knuckles the chalk-stones may be freely exposed. 
Patients with chronic gout are usually dyspeptic, often of a sallow complexion, 
and show signs of arterio-sclerosis. The pulse tension is increased, the vessels 
are stiff, and the left ventricle is hypertrophied. The urine is increased in 
amount, is of low specific gravity, and usually contains a slight amount of 
albumin, with a few hyaline casts. Severe cramps involving the calf, abdom¬ 
inal, and thoracic muscles may occur. Intercurrent attacks of - acute poly¬ 
arthritis may develop, in which the joints become inflamed, and the tempora- 
• ture ranges from 101° to 103°. There may be pain, redness, and swelling of 
several joints without fever. Uraemia, pleurisy, pericarditis, peritonitis, and 
meningitis are common terminal affections. The victim of gout may show 
, remarkable mental and even bodily vigor. Certain of the most distinguished 
members of our profession have been terrible sufferers from this disease, 
notably the elder Scaliger, Jerome Cardan, and Sydenham, whose statement 
that “ more wise men than fools are victims of the affection ” still holds 
good. 

jjqpsom.An Gout.—T his is a motley, ill-defined group of symptoms, mani¬ 
festations of a condition of disordered nutrition, to which the terms guutij 
diathesis or lithcemic state have been given. Cases are seen in members of 
gouty families, who may never themselves have suffered from the acute dis¬ 
ease, and in persons who have lived not wisely but too well, who have eaten 
and drunk largely, lived sedentary lives, and yet have been fortunate enough 
to escape an acute attack. It is interesting to note the various manifestations 
of the disease in a family with marked hereditary disposition. The daughters 
often escape, while one son may have gouty attacks of groat severity, even 
though he lives a temperate life and tries in every way to avoid the conditions 
favoring the disorder. Another son has, perhaps, only the irregular mani¬ 
festations and never the acute articular affection. While the irregular features 
are perhaps more often met with in the hereditary affection, they are by no 
, means infrequent in persons who appear to have acquired the disease. The 
tendency in some families is to call every affection gouty. Even infantile 
complaints, such as scald-head, naso-pharyngeal vegetations, and enuresis, are 
often regarded, without sufficient grounds, I believe, as evidences of the family 
ailment. Among the commonest manifestations of irregular gout are the 
following: 

(a) Cutaneous Eruptions .—Garrod and others have called special atten¬ 
tion to the frequent association of eczema with the gouty habit. The French 
in particular insist upon the special liability of gouty persons to skin affec¬ 
tions, the arthritides, as they call them. 

(b) Qastro-intestinal Disorders .—Attacks of what is termed bili on sm^ 1 
in,which>the tongue is furred, the breath foul, the bowels constipated, and 
the actiQji of,the liver torpid, are not uncommon in gouty persons. ‘ A goaty 
tw.rotit& is described. 
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(c) Ggi^tmadar Symptoms.— With the lithremia, arterio-sclerosis is 
frequently associated. The blood teuton is persistently high, the vessel walls 
become stiff, and cardiac and renal changes gradually occur. In this condition 
the manifestations may bo renal, as when the albuminuria becomes more 
marked, or dropsical symptoms supervene. The manifestations may be car¬ 
diac, when the hypertrophy of the left ventricle fails and there,arc palpitation, 
irregular action, and ultimately a condition of asystole. Or, finally, the mani¬ 
festations may be vascular, and thrombosis of the coronary arteries may cause 
sudden death. Aneurism may occur and prove fatal, or, as most frequently 
happens, a blood-vessel gives way in the brain, and the patient dies of apo¬ 
plexy. It makes hut little difference whether we regard this condition as 
primarily an ajterio-selcrosis, or as a gouty nephritis; the point to be remem¬ 
bered is that the nutritional disorder with which an excess of uric acid is 
associated induces in time increased tension, arterio-sclerosis, chronic inter¬ 
stitial JUiphritis, and changes iu the myocardium. Pericarditis is not an 
infrequent tenninal complication of gout. Phlebitis occasionally occurs. 

(d) Nervous Manifestations. —Headache and megrim attacks are not in¬ 
frequent. Haig attributes them to ail excess of uric acid. Neuralgias are not 
uncommon; sciatica and paresthesias may develop. A common gouty mani¬ 
festation, upon which Duckworth has hud stress, is the occurrence of hot or 
itching feet at night. Plutarch mentions that Strabo called this symptom 
“ the lisping of the gout.” Cramps in the legs may also be very troublesome. 
Hutchinson has called attention to hot and itching eyeballs as a frequent sign 
of masked gout. Associated or alternating with this symptom there may lie 
attacks of episcleral congestion. Apoplexy is a common termination of gout. 
Meningitis may occur, usually basilar. 

( 7 ) Urinary Disorders. —The uriuc is highly acid and high-colored, and 
may deposit on standing crystals of uric acid. Transient and temporary 
increase in this ingredient can not be regarded as serious. In many cases of 
chronic gout the amount may be diminished, and increased only at certain 
periods, forming the so-called uric-acid showers. The chart on page '402 
illustrates this very well. A sediment of uric acid m a urine does not 
necessarily mean an excess. It is often dependent on the inability of the 
urine to hold it in solution. Sugar is found in te r m i ttently -ia- the urine of 
gouty persons-— gouty glycosuria . II may pass into true diabetes, but is usually 
very amenable to treatment. O^aluria may also be preseut. Gouty persons 
are specially prone to calculi, Jerome Cardan to the contrary, who reckoned 
freedom from stone among the chief of the dona podagra. Minute quantities 
of albumin are very common in persons of gouty dyserasia, and, when the 
renal changes are well established, tube-casts. Urethritis, with a purulent 
discharge, may arise, so it is stated, usually at the end of an attack. It may 
occur spontaneously, or follow a pure connection. 

(/) Pulmonary Disorders.— There are no characteristic changes, but, as 
Greenhow has pointed out, chronic bronchitis occurs with great frequency in 

■persons of <a gouty habit. , __ 

( g ) Of oyo affections, iritis, glaucoma, haemorrhage retinitis, and sup- 
purativemanouhthalniitis have been described. 

Diagnolii.—Recurring attacks of arthritis, limited to the big toe and to 
tt>e tapsus, occurring in a member of a gouty family, or in a man w o 
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lived too well, leave no question as to the nature of the trouble. There are 
many cases of gout, however, in which the feet do not suffer most severely,! 

"''After an attack or two in one toe, other joints may be affected, and it'-is* 
just in such cases of polyarthritis that the difficulty in diagnosis is apt to’ 
arise. We have had of late years several cases admitted for the third or fourth 
time with involyement of three or more of the larger joints. The presence 
of tophi has settled the nature of a trouble which in the previous attacks W 
been regarded as rheumatic. The following are suggestive points in such 
cases: (1) The patient’s habits and occupation. In the United States the 
brewery men and barkeepers are often affected. (2) The presence of tophi. 
The ears should always be inspected in a case of polyarthritis. The diagnosis 
may rest with a small tophus. The student should learn to recognize on the 
ear margin, Woolner’s tip, fibroid nodules, and small sebaceous tumors. The 
last are easily recognized microscopically. The needle-shaped sodium biurate 
crystals are distinctive of the tophi. (3) The condition of the urine. As 
shown in Chart XIV, the uric-acid output is usually very low during the inter¬ 
vals of the paroxysm. At the height of the attack the elimination, as a rule, 
is greatly increased. The ratio of the uric acid to the urea excretion is dis¬ 
turbed in gouty cases, and may fall as low as 1 to 100 or 1 to 150. (4) The 
gauty.polyarthritis may be afebrile. A patient with three or four joints red. 
swollen, and painful in acute rheumatism has fever, and, while pyrexia may 
be present and often is in gout, its absence is, I think, a valuable diagnostic 
sign. Many cases go a-begging for a diagnosis. A careful study of the 
patient’s habits as to beer drinking, of the location of the initial arthritic 
attacks, and the examination for tophi in the cars will prevent many cases 
being mistaken for rheumatism or arthritis deformans. 

Treatment. — Hygienic. —Individuals who have inherited a tendency to 
gout, or who have shown any manifestations of it, should live temperately, 
abstain from alcohol, and eat moderately. An open-air life, with plenty of 
exercise and regular hours, docs much to counteract an inborn tendency to 
the disease. The skin should be kept active: if the patient is robust, by the 
morning cold bath with friction after it; but if he is weak or debilitated the 
evening warm bath should be substituted. An occasional Turkish, bath with 
active shampooing is very advantageous. The patient should dress warmly, 
avoid rapid alterations in temperature, and be careful not to have the skin 
suddenly chilled. 

Die tetic. —With few exceptions, persons over forty eat too much, and 
the first injunction to a gouty person is to keep his appetite within reasonable 
bounds, to eat at stated hours, and to take plenty of time at his meals. In 
the matter of food, quantity is a factor of more importance than quality with 
many gouty persons. As Sir William Roberts well says, “ Nowhere perhaps 
is it more necessary than in gout to consider the man as well as the ailment, 
and very often more the man than the ailment.” 

Veiy remarkable differences of opinion exist as to the most suitable diet 
in this disease, some urging warmly a vegetable diet, others allowing a very 
liberal amount of meat. On the one hand, the author just quoted says: “ The 
most trustworthy experiments indicate that starch, and sugar-have net 
thaieaat direct influence on the production of uric acid; but as the free con¬ 
sumption of these articles naturally operates to restrict 'the intake of the 
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oous food, their use has indirectly the effect of diminishing the aver- 
lucEomof uric acid.” On the other hand, W. II. Draper says: “The 
sion of azotized food is more complete with a minimum of carbohydrates 

J ft is with an excess of them; in other words, one of the best means of 
Ing the accumulation of litliie acid in the blood is to diminish the carbo- 
hygctojathetthandhe azotized foods.” The weight, of opinion leans tn.the 
nr" fl modified nitrnyrnnnr dirt, without excess in starchy BHd saocliarine 
a rticles of food. Animal foods rich in nuclear material, such as sweetbreads, 
Jijfil, kidneys, and brain, should be avoided. Beef extracts are in jurio us, owing 
to their richness in extractives belonging to the xanthin group. Milk and eggs 
are particularly useful, owing to their not containing any nuclein. Fresh 
vegetables and fruits may be used fr eely...hu t, among th e latter strawberries 
"n't Kauanaa should be avoided. 

Ebstein urges strongly the use of fat in the form of good fresh butter, 
from to 34 ounces in the day. lie says tfiat stout gouty subjects not only 
do not increase in weight with plenty of fat in the food, but that they actually 
bicdSeThin and the general condition improves very much. Hot bread of 
airiorts'and the various articles of food prepared from Indian corn should, 
as a rule, be avoided. Roberts advises gouty’ patients to restrict as far as 
practicable the use of common salt with their meals, since the sodium biurate 
very readily crystallizes out in tissues with a high percentage of sodium salts. 

In this matter of diet each individual case must receive separate con¬ 
sideration. 

There are very few conditions in the gouty in which stimulants of any 
sort are required. Whenever indicated, whisky will be found perhaps the 
most serviceable. While all are injurious to these patients, some are much 
more so than others, particularly malted liquors, champagne, port, and a very 
large proportion of all the light wines. 

■ Minebal Watebs.—A ll forms may be said to be beneficial in gout, as the 
.main element is the water, and the ingredients are usually indifferent. Much 
O^the humbuggery in the profession still lingers about mineral waters, more 
lArticularly about the so-called litliia waters. 

' The question of the utility of alkalies in the treatment of gout is closely 
connected with this subject of mineral waters. This deep-rooted belief in the 
profession was rudelv shaken a few years ago by Sir William Roberts, who 
claims to have shown conclusively that alkalescence as such has no influence 
whatever on the sodium biurate. The sodium salts are believed by this author 
to he particularly harmful, but, in spite of all the theoretical denunciation 
of the use of the" sodium salts in gout, the gouty from all parts of the world 
flock to those very Continental springs in which these salts are most predomi¬ 
nant. Bain urges the use of potassium salts. 

Of the mineral springs best suited for the gouty may be mentioned,jn the 
United Stet^tK^f Saratoga. Bqflfp*d, and the Wlute Sutphur; Bart 
anjLBaih, in EnglaiT^TTiTFrance. Aix-lcs-Bains and CoutrexSville, and in 

Germany, Carlsbad, Wildbjal/ and Iloigburg. . . , , „ „„ 

TK efficaVin the water, in the way it » 1taken <m an emp£ 

stomach, and in large quantities; and, as every one knoy the import^t 
accessories in themed diet, proper hours.^regular exercise, with baths, 
douches, etc., play a very important role in the cure. 
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Medicinal Treatment.— In an acute attack the limb should be elevated 
and the affected, joint wrapped in cotton-wool. Warm ..fomentations, or 
Fuller’s lotion, may be used. The local hot-air treatment may be tried. A 
brisk mercurial purge is always advantageous at the outset. The wine or 
tincture of colchicum, in doses of 20 to 30 minims, may be given every four 
hours in combination with the citrate of potash or the citrate of lithium. 
The action of the colchicum should be carefully watched. It has, in a major¬ 
ity of the cases, a powerful influence over the symptoms—relieving the pain, 
and reducing, sometimes with great rapidity, the swelling and redness. It 
should be promptly stopped so soon as it has relieved the pain. In cases in 
which the pain and sleeplessness are distressing and do not yield to colchicum, 
morphia is necessary. The patient should be placed on a diet chiefly of milk 
and barley-water, but if there is any debility, strong broths may be given, or 
eggs. It is occasionally necessary to give small quantities of stimulants. 
During convalescence meats and fish and. game may be taken, and gradually 
the patient may resume the diet previously laid down. 

In some of the subacute intercurrcnt attacks of arthritis in old, deformed 
joints, the sodium salicylate is occasionally useful, but its administration must 
be watched in cases of cardiac and renal insufficiency. It is also much advo¬ 
cated by Haig in the uric-acid habit. 

The chronic and irregula r forms of gout are best treated by the dietetic 
and hyg ienic .measures already referred to. Potassium iodide is sometimes 
useful, and preparations of guaiacum, quinine, and the bitter tonics combined 
with alkalies are undoubtedly of benefit. 

Piperazin has been much lauded as an efficient aid in the solution of uric 
acid. The clinical results, however, are very discordant. It may be employed 
in doses of from 15 to 30 grains in the day, and is conveniently given in 
aerated water containing 5 grains to the tumblerful. Piperazin , as a uric 
acid solvent, Was rapidly followed by lysidin, urotropin, urea, and Urol among 
others—a sure indication of their therapeutic worthlessness. 

Albu speaks favorably of lemon-juice as a remedy. The vegetable acids 
are converted in the system into alkaline carbonates, thus enabling the blood 
to keep the uric acid compounds in solution, and consequently facilitating 
their elimination by the kidneys. 

Where the arthritic attacks are confined to one joint, such as the great-toe 
joint, surgical interference may be considered. Eiedel reports two successful 
t cases in which he removed the entire joint capsule of the big-toe joint, with 
permanent relief. 


V. DIABETES MELLITUS. 

Definition. —A disorder of nutrition, in which sugar accumulates in the 
blood and is excreted in the urine, the daily amount of which is greatly, 
increased. 

For a case to be considered one of diabetes mellitus it is necessary 
that the form of sugar eliminated in the urine be grape sugar, that it 
must be eliminated for..weeks, nuantha,. or years, and that the excretion of 
sug ar m ust take place after the ingestion of moderate amounts of carbo- 
tiydrates. 
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Etiology. — Incidence .—According to recent statistics diabetes appears 
about as freque nt in the United States as in European countries. The last 
census gave 9.2 deaths per 100,000 population in the former compared with 
from 6 to 14 in the latter. In England and Wales the death-rate from 
diabetes in 1903 was 8.7 per 100,000 of population. The death-rate has been 
gradually on the increase in Paris during (lie last, three pr four decades, 
reaching 14 to the 100,000 of population in 1891. The disease is gradually 
on the increase in the United States. The statistics for 1870 gave 3.1; for 
1880, 3.8; for 1890, 3.8; and for 1900, 9 3 deaths to the 100.000 population. 
This apparent increase may be in part due to more accurate vital statistics 
records. In this region the incidence of the disease may bo gathered from 
the fact that among 99,000 patients admitted to the medical wards and medi¬ 
cal dispensary of the Johns llopkms Hospital in nearly sixteen years there 
were 336 cases of diabetes, or 0.33 per cent. Among 18,000 ward cases there 
were 147 diabetics. 

I Hereditary influences play an important rule, and cases are on record of 
its occurrence in many members of the same family. Morton, who calls the 
disease hydrops ad matulam (Plithisiologia, 1689) records a remarkable family • 
in which four children were allectod, one of whom recovered on a milk diet ' 
and diaseordium. An analysis of the cases in my series gave only 6 cases 1 
with a history of diabetes in relatives (Pleasants). Naunyn obtained a fain- ‘ 
ily history of diabetes in 33 out of 301 private cases, but in only 7 of 157 bos-^ 
pital cases. There are instances of the coexistence of the disease in man and 
wife. Among 516 married pairs collected by Senator, in which either hus¬ 
band or wife was diabetic, in 18 cases the second partner hail become diabetic. 
It is^QQtuifta^to-explain-tJMS conjugal diabetes. The suggestion of contagion 
seems scarcely tenable. 

i. Sex . —Men are more frequently affected than women, the ratio being about 
three to two. Up to April 1. 1905, 336 ea.-es of diabetes had been treated 
in the medical wards and medical dispensary of the Johns Hopkins Hospital, 
131 of which were in males and 95 in females (Iutelier). It is a disease of 
adult life; a majority of the eases occur from the third to the sixth decade. 
Of the 336 eases, the largest number—63, or 27 per cent—occurred between 
fifty and sixty years of age. These figures agree fairly closely with those of 
Frerichs, Seegen, and Pavy, all of whom found the largest number of cases 
in the sixth decade, their percentages being 26, 30, and 30.7 respectively. It 
is rare in childhood, but eases are on record in children under one year 


In the above series there were no cases in the first hemi-deende, 3 in the 
second, 7 in the third, and 6 in the fourth. 

• Persons of a neurotic temperament are often affected. It is a disease of 
the higher classes. Von Noorden states that the statistics for London and 
Berlin show that the number of cases in the upper ten thousand exceeds t at 


in the lower hundred thousand inhabitants. . , , 

Hebrews seem especially prone to it; one-fourth of 1 en hs pa¬ 
tients were of the Semitic race. I have been much imp 
quency of the disease among them. Diabetes is eomparatirely rare intha 

colored race, but not so uncommon as was formerly 

of 326 cases, 23, or 11.3 per cent, were in negroes. The ratio of ma 
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females affected is almost exactly the reverse of that in the white'raw) 45 . 
of the 23 \jere in females and ft fo males.- ,', 3 

^ Obesity.—-t n'a considerable proportion of the cases of diabetes £ha>„e^: > 
jects have been excessively fat at the beginning of, or prior to, the onset etf* 
the disease. A slight trace of sugar is not very uncommon in obese persons; 
This so-called ljjtogenic glycosuria is not of grave significance, and is only 
occasionally followed by true diabetes. On the other hand, as von Noorden 
has shown, there may be a “ diabetogenous obesity,” in which diabetes and 
obesity develop in early life, and these cases are very unfavorable 1 . There 
are instances on record in which obesity with diabetes has occurred in 
three generations. Diabetes is more common- in cities than in country 
districts, t Gout, yvphilis. and fnalaria have been regarded predisposing 
causes. 

ft Nervous Influences .—Mental shock, severe nervous strain, and worry prc- 
ce&e many cases. In one case the symptoms came on suddenly after the 
patient had been nearly suffocated by smoke from having been confined in a 
cell of a burning jail. Shock and the toxic effects of the smoke may both 
have been factors in this case. The combination of intense application to 
business, over-indulgence in food and drink, with a sedentary life, seems 
particularly prone to induce the disease. Glycosuria may set in during preg¬ 
nancy, and in rare instances may only occur at this period. T ro us se au 
thought .that, the offspring^f phthisical parents were particularly prone to 
diabetes. 

If Injury to or disease of the spinal cord or brain has been followed by 
diabetes. In the carefully analyzed cases of Frerichs there were 30 instances 
of organic disease of these parts. The medulla is not always involved. In 
only 4 of his cases, which showed organic disease, was there sclerosis or other 
anomaly of this part./^An irritative lesion of Bernard’s diabetic centre in the 
medulla is an occasional cause. I saw with Eeiss, at the Friedrichsliam, 
Berlin, a woman who had anomalous cerebral symptoms and diabetes, and 
in whom there was found post mortem a cysticercus in the fourth ventricle, 
glycosuria sometimes occurs in tumors of the hypophysis such as accompany 
acromegaly. Ebstein has recorded 4 cases in which there was a coincident 
occurrence of epilepsy and diabetes mellitus. He thinks that in the majority 
of cases the two diseases are dependent on a common cause. He believes that 
the association would be found much more commonly in Jacksonian epilepsy 
than has been the case heretofore, if more careful and systematic examina¬ 
tions of the urine were made.^ A transitory glycosuria occasionally follows 
cerebral haemorrhage and alsoijffevere gall-stone colic. 

The disease has occasionally* followed the infectious fevers. Cases have 
been recorded as occurring during or immediately after diphtheria, influenza, 
rheumatism, enteric fever, and syphilis. 

Experimental Diabetes .—Leo believes that diabetes is due to a toxic agent. 
He has {produced glycosuria in dogs bv a dministering both fresh and fer¬ 
mented diabetic urine. In 1901, Blum reported that th^ snhmtniveous injec- 
tion of an aqu eous solution of.adrenalin produced glycosuria in 22 out of 25 
animals experimented upon. Herter confirmed these results, and found that 
the direct application of the solution to the surface of the pancreas caused a 
marked glycosuria. Adrenalin is a powerful reducing substance, and Herler 
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thinks that the glycosuria results from interference with normal oxidation 
processes in the pancreatic cells. Phloridzin administered internally or hypo¬ 
dermically produces a marked temporary glycosuria. There is no accoig- 
pamri ng hyperglycam na. The phloridzin acts primarily on the renal epi¬ 
thelium, destroying its power of keeping back the sugar. Naunyn and Klem¬ 
perer hold the view that there is a renal form of diabetes.' • 

Metabolism in Diabetes.— Our ignorance of the metabolic disturbances in 
diabetes has been largely due to the fact that we have not known how the 
carbohydrates are eventually disposed of in the body in health. Normally the 
carbohydrates of the food are stored in the liver and muscles as glycogen. 
Pavy holds that a part of the ingested carbohydrates is converted by the villi 
of the intestinal mucosa into fat and carried thence by the lacteals to the 
blood. By a splitting-off process another portion is incorporated with nitroge¬ 
nous matters and carried away in the form of protcid. He thinks that only 
a portion of the carbohydrates reaches the liver as glucose, where the hepatic 
cells convert this monosaeeharid into the polysaccbarid glycogen. Glycogen 
can also be formed from the proteids of the food; and under certain circum¬ 
stances sugar can be directly formed from the body proteids. In health the 
amount of glucose in the circulating blood ranges between 0.1 and 0.2 per 
cent. If it were not for the reservoir action of the liver and muscles in storing 
up the excess of carbohydrates after a meal as glycogen, we would have 
more than 0J2 per cent of glucose in the blood, a hyperglyciemia would occur 
and a glycosuria ensue. In health the glycogen is reconverted into glucose, 
which is distributed to the muscles by the circulating blood and there burnt 
up, producing heat and energy. 

The manner in which this final combustion is effected has hitherto not 
been known. Cohnheim’s (,Tr.) published researches in 1903 and 190-1 
throw much light on this subject. By a specially constructed press he 
obtained the juice from the pancreas and muscles of dogs and eats. Each 
uiee added independently to solutions of glucose was inert. When, however, 
he pancreatic juice was added to a mixture of muscle juice and glucose there 
ras a rapid breaking up of the latter into alcohol and carbonic acid. Colin- 
icim holds that this remarkable effect is analogous to Pas low’s observation 
hat trypsinogen is only made active for proteid digestion by being converted 
uto trypsin- bythe “ enterokinase ” of the succus entericus. ne believes that 
he muscles produce a proenzyme which is only made active for carbohydrate 
embustion by the action of another substance produced in the pancreas and 
onveyed to the muscles by the blood stream. He showed that the glycolytic 
ubstance produced by the pancreas is not a true ferment but a body closely 
elated in its characteristics with other well-known constituents of internal 
ecretions as adrenalin and iodothyrin. He also found that when too large 
i quantity of the juice of the pancreas is used carbohydrate combustion is 
■etarded or even stopped. The pancreas juice is supposed to supply the am- 
'Ocepiora and the muscle juice the complement. The retarding action of an 
■xeess of pancreas juice is believed to be due to an overabundance of ambo- 
eptors. According to these researches the carbohydrates normally are burnt 
l P in the muscles, producing heat and energy, by the combined action of two 
jlycolytio bodies, one produced in the muscles and the other in the pancreas. 
Phis important work awaitjs confirmation. 
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When the percentage of glucose in the circulating blood exceeds QJLperJ? 
cent a glycosuria occurs. This may theoretieallyho produced at^faUfuni: =■ % 
(a) By functional or organic disease of the islands of Langethaiia4tWthe 
pancreas. These islands of cells probably produce a glycolytic ferment or 
body. This substance seems necessary for the proper burning up of the car¬ 
bohydrates. If the islands be diseased the ferment is not produced, glucose 
accumulates in the blood, and glycosuria results. Thia.imhghinpp may ad 0 n 
t he carbo hydrates independently, Colmbeim believes, -is- necessary, to 
render active a pro-ferment manufactured by the muscle cells. 

(5) By the sudden ingestion of a greater quantity of carbohydrates than 
can for the time being be stored up in the liver as glycogen. A v healthy per¬ 
son can take from 180 to 250 grams of glucose on an empty stomach without 
glycosuria occurring. Larger amounts will produce a so-called alimentary 
glycosuria, or glycosuria e saecharo. In a healthy person no amount of 
carbohydrates in the form of starch will produce a glycosuria owing to the 
comparative slowness of its transformation into glucose. If, however, the 
person’s “ assimilation limit,” or power of warehousing carbohydrates, be 
lowered, a glycosuria e amylo may occur. 

(c) By changes in the liver function: (1) Changes in the circulation 
under nervous influences. Puncture of the medulla, lesions of the cord, and 
ceniral irritation of various kinds are followed by glycosuria, which is 
attributed to a vasomotor paralysis induced by these causes, resulting in a 
greater quantity of blood flowing through the liver. On this view the disease 
is a w neurosis. (2) Instability of the glycogen, owing either to imperfect 
formation or to conditions in the cells which render it less stable. 

Morbid Anatomy.—Saundby (Lectures on Diabetes, 1891) has given a 
good summary of the anatomical changes: 

i The nervous system shows no constant lesions. In a few instances there 
have been tumors or sclerosis in the medulla, or, as in the case above men¬ 
tioned, a cysticercus has pressed on the floor. Cysts have been met with in 
the white matter of the cerebrum and perivascular changes have been de¬ 
scribed. A secondary multiple neuritis is not rare, and to it the so-called 
diabetic tabes is primably due. R. T. Williamson has foutuLchanges in the 
posterior columns of the cord similar to those which occur in pernicious 
a naemi a. - • ’ 

~l In the sympathetic system the ganglia hare been enlarged and in some 
instances sclerosed. The blood may contain as high as 0.4 per cent of sugar 
instead .of 0.15 per cent. The plasma is usually loaded with fat, the mole¬ 
cules of which may be seen as fine particles. When drawn, a white creamy 
layer coats the coagulum, and there may be lipasmic clots in the small vessels. 
There are no special changes in the red or white corpuscles. The polynuclear 
leucocytes contain glycogen. Glycogen can occur in normal blood, but it is 
here extracellular. It has been also found in the polynuclear leucocytes iu 
leuksemia.V) The heart is hypertrophied in some eases. Endocarditis is very 
rare. ’ Arterio-sclerosis is common. ^'^Tho lungs show important changes. 
Acute broncho-pneumonia or croupous pneumonia (either of which may ter¬ 
minate in gangrene) and tuberculosis are common. The so-called diabetic 
phthisis is always tuberculous and results from a caseating broncho-pneu¬ 
monia. In rare cases there is a chronic interstitial pneumonia, non-tubereu- 
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|^tS r ' r*t»nbp|in» °f the pulmonary vessels has; been described in connection 

wth-j&abetic coma. 

*^Eh a itni r is usually enlarged; fatty degeneration is common. In the so- 
called diabetic, cirrhosis the cirrhotic pitjmciiloirc —the liver is enlarged and 
sclerotic, and a cachexia develops with melanoderma. This condition is prob¬ 
ably' identical with hBemochromatosis. Dilatation of the stomach is common. 

Hie Pancreas in Diabetes, Our scientific knowledge of the relationship 
of the pancreas to glycosuria dates from 1SS9, when Minkowski and von 
•Meting published the results of their experiments on extirpation of the pan¬ 
creas in animals. The present status may be thus summarized: («) Extir¬ 
pation .of the gland in dogs (and occasionally in man—\V. T. Bull) is 
followed by glycosuria. If a small portion remains, sugar does not appear. 
(6) In a considerable percentage of cases of diabetes lesions of the pan¬ 
creas are found; 50 per cent (llaiisomann. Williamson) show a chronic 
interstitial inflammation, ( r ) In mow of the experimental work, it is 
reasonable to infer that the diabetes is -c< midarv to the pancreatic lesion. 
The organ has, like the liver, a double secretion—an external, which is 
poured into the intestines, and an internal, of the nature either of a ferment 
or of a body similar in chemical characteristics to those of adrenalin or 
iodothyrin, as Cohnheini claims, which seems necessary for the proper com¬ 
bustion of glucose in the muscles. Disease of the pancreas causes diabetes 
by preventing the formation of this glycolytic body. The fact that if a 
small portion of the gland is left, m the experiments upon dogs, diabetes 
does not occur, is analogous to the remarkable circumstance that a small 
fragment of the thyroid is sufficient to prevent the occurrence of’'artificial 
myxeedema. 

It is probable that the observations of Opio from l)r. Welch’s laboratory, 
confirmed by those of Weichselbaum and Stange. give a key to the problem. 
Imbedded in the gland are the peculiar bodies known as the islands of Lan- 
gerhans, composed of polygonal cells arranged in irregular columns, between 
which are wide anastomosing capillaries. The lumina of the ducts do not 
enter the islands, which are in reality ductless glands, lflce the para-thvroid, 
the thyroid, the pituitary, etc. The intimate relation ofthe columns of cells 
to the rich network of blood-vessels suggests, as advanced by Schafer, that 
they furnish the internal secretion of the gland. Tt is probable that the glyco¬ 
lytic body found by Cohnheim is produced by these specialized cells. Ex¬ 
perimental evidence is defective, but changes in the islands have been found 
in diabetes. /Jn a diabetic woman, aged twenty-four, from my wards, dead 
of tuberculosis of the lungs, Opie found the glandular tissue of the pancreas 
'veil preserved and healthy, but the islands of Langerhans were everywhere 
“ represented by a sharply circumscribed hyaline structure compos'd of par¬ 
ticles of homogeneous material.” In two other cases lesions of the islands 
were found, but there was also chronic pancreatitis (Opic, Jour. Exper. Mod., 
fob v). Hoppe-Seyler has recently described a clinical form of pancreatic 
diabetes due to arteriosclerosis of the pancreatic vessels. These arterial 
changes were found in a series of autopsies. 

Of 15 autopsies from my own ‘>7 cases, in 9 on gross examination the 
pancreas was found to be atrophic. In oue of these fat necroses, ana in 
Mother calculi, were present. 
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The kidneys show usually a diffuse nephritis with fatty degeneration. A 
hyaline change occurs in the tubal epithelium, particularly of the descending 
limb of the loop of Henle, and also in the capillary vessels of the tufts. 

Symptoms.— Acute and chronic forms are recognized, but there is no 
essential difference between them, except that in the former the patients are' 
younger, the course is more rapid, and the emaciation more marked. Acute 
cases may occur in the aged. I saw with Sowers in Washington a man aged 
seventy-three in whom the entire course of the disease was less than three 
weeks. 

It is also possible to divide the cases into (1) lipogenic or dietetic, which 
includes the transient glycosuria of stout persons; (2) neurotic, due to in¬ 
juries or functional disorders of the nervous system; and (3) pai}i%fiatic, 
in which there is a lesion of the pancreas. It is, however, by no means easy 
to discriminate in all cases between these forms. Attempts have been made 
to separate a clinical variety analogous to experimental pancreatic diabetes. 
Hirschfeld, from Guttman’s clinic, has described cases running a rapid and 
severe course usually in young and middle-aged persons. The polyuria is 
less common or even absent, and there is a striking defect in the assimilation 
of the albuminoids and fats, as shown by the examination of the fieces and 
urine. In 4 of 7 cases autopsies were'made and the pancreas was found 
atrophic in two, cancerous in one^and in the fourth exceedingly soft. 

The onset of the disease is gradual, and either frequent micturition or 
inordinate thirst first attracts attention. Very rarely it sets in rapidly, after 
a sudden emotion, an injury, or after a severe chill. When fully established 
the disease is characterized by great thirst, the passage of large quantities 
of saccharine urine, a voracious appetite, and, as a rule, progressive ema¬ 
ciation. 

Among the general symptoms of the disease thirst is one of the most 
distressing. Large quantities of water are required to keep the sugar in 
solution and for its excretion in the urine. The amounj; of fluid consumed 
will be found to bear a definite ratio to the quantity excreted. Instances, 
however, are not uncommon of pronounced diabetes in which the thirst is 
not excessive; but m such cases the amount of urine passed is never large. 
The thirst is most intense an hour or two after meals. As a rule, the diges¬ 
tion is good and the appetite inordinate. The condition is sometimes termed 
bulimia or polyphagia. Lumbar pain is common. 

The tongue is usually dry, red, and glazed, and the saliva scanty. The 
gums may become swollen, and in the later stages aphthous stomatitis is 
common. Constipation is the rule. 

In spite of the enormous amount of food consumed a patient may be¬ 
come rapidly emaciated. This loss of flesh bears some ratio to the polyuria, 
and when, under suitable diet, the sugar is reduced, the patient may quickly 
gain in flesh. The skin is dry and hfesh, and sweating rarely ocaurs, except 
when phthisis coexists. Drenching'?Sweats have been known to alternate 
with excessive polyuria. General pruritus or pruritus pudendi may be very 
distressing, and occasionally is one of the earliest symptoms. The tempera¬ 
ture is often subnormal; the pulse is usually frequent, and the tension in¬ 
creased. Many diabetics, however, do not show marked emaciation. Patient 
past the middle period of*life may have the disease for years without much 
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disturbance of the health, and may remain well nourished. These are the 
cases of. the diqfrete gras in contradistinction to diabete maigre. 

ThbUhine.—T he amount varies from 3 to 4 litres in mild cases to 
15-to r ’20.litres in very severe cases. In rare instances the quantity of urine 
^ is not much increased. Under strict diet the amount is much lessened, and 
in intercurrent febrile affections it may he reduced to normal. The specific 
xgravity is high, ranging from 1.025 to 1.045; but in exceptional eases it 
may be low, 1.013 to 1.020. The highest specific gravity recorded, so far 
as I know, is by Trousseau—1.071. Very high specific gravities—1.070 + 

—suggest.fraud. CThe urine is pale in color, almost like water, and has a 
- swestiah.odor and arfistinetly sweetish taste, t The reaction is acid. Sugar 
is present in varying amounts. In mild cases it docs not exceed 1J or 2 per 
cent, but it may reach from 5 to 10 per cent. The total amount excreted in 
the twenty-four hours may range from 10 to 20 ounces (320 to 040 grammes) 
and in exceptional cases from 1 to 2 pounds. The following are the most 
satisfactory tests: 

FehUng’*^est. —The solution consists of sulphate of copper (grs. 90£), 
neutral tartrate of potassium (grs. 304), solution pf caustic soda (tl. ozs. 4), 
and distilled water to make up 0 ounces, l’ut a draclnu of this in a test- 
tube and boil (to test the reagent); add an equal quantity of urine and boil 
again, when, if sugar is present, the vejjow suboxide of copper is thrown 
down. The solution must be freshly prepared, as it is apt to decompose. 

Trommels JTesl. —To a drachm of urine in a test-tube add a few drops 
of a dilute sulphate-of-copper solution and then as much liquor potasses as 
urine. On boiling, the copper is reduced if sugar be present, forming the 
yellow or orange-red suboxide. There are certain fallacies in the copper, 
tests. Thus, a sub stance called glycuronic acid is met with in the urinel 
a fter the use of certain drugs—chloral, phcnacetin, morphia, chloroform, \ 
etc.—which reduces copper. Alcaptonuria may also bo a source of error [ 
(see Alcaptonuria). 

Fermuttljltion Test .—This is free from all doubt. Place a small frag¬ 
ment of yeast in a test-tube full of urine, which is then inverted over a glass 
vessel containing the same fluid. There are now specially devised fermenta¬ 
tion tubes. If sugar is present, fermentation goes on with the formation 
of carbon dioxide, which accumulates in the upper part of the tube and 
gradually expels the urine. In doubtful cases a control test should always 

be used. , •. 

Polariscope Test .—For laboratory work the polariscopc test is of great 
value. Glucose is dextro-rotatory. The percentage of sugar can be quickly 
estimated by the degree of rotation, and for quantitative determination is 
the most serviceable method. The presence of /J-oxybutyric acid, w uc is 
laevo-rotatory, will neutralize some of the dextro-rotatory action of ic g ucose. 

Text.. —Nvlaafler’s solution is prepared by dissolving 
4 grammes of Rochelle salt in 100 c3» 10 per cent caustic »oda solution and 
adding 2 grammes of bismuth subnitrate and digesting on e wa or 
as much of the bismuth salt is dissolved as possible. To 10 oc. of unne add 
1 cc.. of the Nyiandcr’s solution and boil for a few minutes. If glucose be 

present a black deposit of bismuth occurs. 

Of other ingredients in the urine, the ure*is increased, the unc.^id 
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'does not show special changes, and th<*fphosphates may be greatly m excess. 

; The calcium salts are markedly increased. The same holds true for the* 
■.ammonia in all severe cases, and particularly in diabetic coma. Ralfe has'** 
described a great increase in the phosphates, and in some of these cases, 
with an excessive excretion, the symptoms may be very similar to thoako&f 
diabetes, though Jhe sugar may not be constantly present. The term pfios-1 
phatic diabetes has sometimes been applied to them. Acetone and acetone¬ 
forming substances are not infrequently present, l^eben’s test is as follows: 
The urine is distilled and a few cubic centimetres of the distillate are ren¬ 
dered alkaline with liquor potassa.'. A few drops of Lugol’n solution are 
then added, when, if acetone 1 m: present, the distillate assumes a turbid yellow 
color, due to the formation of iodoform, which is recognized by its odor and 
by the formation of minute hexagonal and stellate crystals. Diacetic acid 
is sometimes present, and may be recognized from the fact that a solution 
of the chloride of iron yields a beautiful Bordeaux-red color. Other sub¬ 
stances, as formic, carbolic, and salicylic acids, give the same reaction m 
both fresh and previously boiled urine, while diacetic acid does not. give 
the reaction in urine previously toiled. In testing for diacetic acid perfectly 
fresh urine should be used, as it rapidly becomes broken up into acetone and 
carbonic acid. j3-o.\ybutyric acid, the recognized cause of coma, should be 
tested for in all severe eases. As it is lrevo-rotatory, its presence is indicated 
by lasvo-rotation in completely fermented urine, as well as by the greater 
percentage of sugar demonstrable with Folding's than with the polariscopic 
method. The occurrence of acetone and diacetic acid in the urine, both 
derivative products of /S-o\ybutyric acid, is conclusive evidence that /?.-o\y- 
butyric acid is being produced in the body. 

Bremer finds that diabetic urine has the power of dissolving gentian violet, 
whereas normal urine fails to do so. Unfortunately, the urine in diabetes 
insipidus and in certain forms of polyuria reacts similarly. Frohlich has 
recently devised a test based on the fact that diabetic urine has the property 
of decolorizing solutions of methylene blue. 

Glycogen has also been described as present in the urine. 

Albumin is not. infrequent. It occurred in nearly 37 per cent of the 
examinations made by Lippman at Carlsbad. 

Pneumaturia, the formation of gas in the urine, due to fermentative 
processes in the bladder, is ocecasionally met with. 

■Oa mm i dg c found glycerine in the urine in one case of pancreatic diabetes. 
This results from fat necroses due to the action of a faUsplitting ferment. 

Hat may be passed in the urine in the form of a fine emulsion (lip uria). 

BtOO»-iN -Bwbeteh.— In true diabetes hyperglycmmia is constant. As 
coma supervenes, R-oxybutyric acid occurs. Pefyeythaemia, with the red 
cells between 6,000,000 and 8,000,000 per cmm., is not uncommon in the 
desiccated cases with marked polyuria. Qpma is acco mpanied by a moderate 
leueeeytosis. Ljpeemia occurs in a certain number of cases. It is recognized 
by the presence of innumerable dancing particles between the red cells in a 
fresh preparation, and by the creamy appearance of the serum of centrif- 
ugalized blood. Normal blood contains between 0.16 to 0.326 per cent of 
fat (Becquerel and Rodier). Fraser found 16.44 per cent of fat in the blood 
of a diabetic. Opinions vary as to the source of the fat. 
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P T tff grK g l gjf Children .—Stern has analyzed 117 cases in children. They • 
By occur among the better classes. Six-'vere under one year of age. 
Jtary. influence^, were marked. The course of the disease is, as a rule, 
■more rapid than in adults. The shortest duration was two days. In 
kro month. One ease is mentioned of a child apparently 
ij^om with the' glycosuria, who recovered in eight months. , 

; Complications. — (a) UuxANEQUS.-— Boils and carbuncles arc extremely 
conjmon. Painful onychia may occur. Eczema is also met with, and at 
times an intolerable inching. In women the irritation of the urine mav cau-e 
the most intense pruritus pudendi, and in men a balanitis. Barer affections 
are xanthoma and purpura. Gangrene is not uncommon, and is associated 
usualFf'with arterio-selcrosis. William Hunt has analyzed 01 cases. In .70 
the localities were as follows: Feet and legs, 37: thigh and buttock, 2; miclm, 
2; external genitals, 1; lung$ 3; lingers. 3; back. 1; eyes, 1. Perforating 
ulcer of the foot may occur. Bronzing of the skin (diabelc brume) occurs 
in certain cases in which the diabetes arises as a late event m (lie disease 
known as hfflmochromatosis, which is further characterized by pigmentary 
cirrhosis of the liver and pancreas. With the onset of severe complications 
the tolerance of the carbohydrates is much increased. Profuse sweat' may 
occur. 

(5) Pulmoxady. —The patients are not infrequently carried off by mute 
pneumonia, which may be lobar or lobular. Uaiiyrene is very apt to super¬ 
vene, but the breath does not necessarily lia\e the foul odor of ordinary 
gangrene. Abscess following lobar pneumonia occurred in one of my cases. 

Tuberculous broncho-pne umonia is very common. It was formerly thought, 
from its rapid course and the limitation of the disease to the lung, that this 
was not a true tuberculous affection; hut in the cases which haxc come under 
my notice the bacilli have been present, and the condition is now generally 
regarded as tuberculous. 

(c) Renal. — Albuminuria is a tolerably frequent complication. The 
amount varies greatly, and, when slight, does not seem to be of much mo¬ 
ment.' (Edema of the feet and ankles is not an infrequent symptom. General 
anasarca is rare, however, owing to the marked polyuria. It is sometimes 
associated with artcrio-sclerosis. It occasionally precedes the occurrence of 
the diabetic coma. Occasionally cystitis develops. 

(d) Nervous System.— (1) Diabetic coma, first studied by Kiis-inaul, 
comes on in a considerable proportion of all cases, particularly in the young. 
Stephen Mackenzie states that of the fatal cases of diabetes at the ls>m on 
Hospital, all under the age of twenty-five, with but one exception had died 
in coma. In Naunyn's 44 fatal cases it occurred in 12. It preceded dent i 
in 28 of Williamson's 40 eases. It occurred in 15 of 27 fatal cases m my¬ 
steries. Frerichs recognised three groups of oases: £«!Those in which after 
exertion the patients were suddenly attacked with weakness, syncope, smn 
nolence, and gradoaBy'deepening unconsciousness . death occurring m-a- 
hours. < p) -G ases with preliminary gastric disturbance, suci » 

\Mwting, or some local affection, as pharyngitis, p cgmon, 01 1 

complication. In such cases the attack begins with hfiftdache, dtliriupi, great, 
distress, and dygpnasa, affecting both inspiration .and,.«spi If 

fry ff - p -or naul air- hmger, Cyanosis-may or may not bejiresent. If t 
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is, the piila fi heenmAa. ja.pi fl and weak, and the patient gradually-sinks, into 
coma; the attack lasting from one to five days. There may be a very heavy 
sweetish -odor of. Ihe breath, due to the presence of acetone, fy) Cases in 
which, without any previous, dyspnoea or distress, the patient is attacked with 
headache and a feeling of intoxication, and rapidly falls into a deep and 
fatalcoma. There are atypical cases in which the coma is due to uremia, 
to apoplexy, or to meningitis. 

There has been much dispute as to the nature of these symptoms, but 
clinical laboratory investigations have practically afforded a satisfactory ex¬ 
planation. For years the coma symptoms were ascribed to the toxic effects 
of acetone and later to those of diacetic acid. Experimental work, however, 
showed that these views were incorrect. The almost universal opinion now 
is that the coma is due to an acid intoxication, or, as Naunyn terms it, an 
acidosis. The offending agent is believed to be /}-oxybutyric acid, which 
accumulates in the tissues and circulating blood in enormous quantities, and 
is eliminated in the urine in combination with various base-forming elements, 
but never free. In 1884 Stadelmann, Kiilz, and Minkowski almost simul¬ 
taneously found this acid in the urine of patients with diabetic coma. Sub¬ 
sequent researches, particularly those published from Naunyn’s clinic, have 
fully confirmed these results, and it is now almost universally accepted that 
0-oxybutyric acid is the cause of diabetic coma. The amount of the acid 
excreted in the twenty-four hours may be enormous. Kiilz found in 3 cases 
67, 100, and 226 grammes respectively. Magnus-Levy has estimated that 
from 100 to 200 grammes are often contained in the tissues of fatal cases. 
This author is of the belief that the /3-oxybutyric acid is derived from the 
fats of the body, whereas most observers, including Naunyn, trace it to the 
disintegration of the tissue albumins. Acetone and diacetic acid are deriva¬ 
tive products of the jS-oxvbutyric acid. 

Saunders and Hamilton have described cases in which the lung capillaries 
were blocked with fat. They attributed the symptoms to fat embolism, but 
there are many cases on record in which this condition was not found, though 
lipsemia is by no means infrequent in diabetes. 

Albuminuria frequently precedes or accompanies the attack, and numer¬ 
ous small, short, hyaline, and finely granular casts are demonstrable. 

(2) Peripheral Neuritis .—The neuralgias, numbness, and tingling, which 
are not uncommon symptoms in diabetes, are probably minor neuritic mani¬ 
festations. The involvement may be general of the upper and lower extrem¬ 
ities. Sometimes it is unilateral, or the neuritis may be in a single nerve— 
the sciatic or the third nerve. Herpes zoster may occur. Perforating ulcer 
of the foot may develop. 

Diabetic Tabes (so-called).—This is a peripheral neuritis, characterized 
by lightning pains in the legs, loss of knee-jerk—which may occur without 
the other symptoms—and a loss of power in the extensors of the feet. The 
gait is the characteristic steppage, as in arsenical, alcoholic, and other forms 
of neuritic paralysis. Charcot states that there may be atrophy of the optic 
nerves. Changes in the posterior columns of the cord have been found by 
Williamson and others. 

Diabetic Paraplegia .—This is also in all probability due to neuritis. 
There are cases in which power has been lost in both arms and legs. 
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(3 ) Mental Symptoms.— The patients arc often morose, and there is a 
strong tendency to become hypochondriacal. General paralysis has been met 
with. Some patients display an extraordinary degree of restlessness and 
anxiety. 

L S P ecial Senses.— Cataract is liable to occur, and with rapiditv in 
young persons. Diabetic retinitis closely resembles the ajbuminuric form. 
Haemorrhages are common. Sudden amaurosis, similar to that which occurs 
in ursemia, may occur. Paralysis of the muscles of accommodation may be 
present; and lastly, atrophy of the optic nerves. Aural symptoms mav come 
on with great rapidity, either an otitis media, or in some instances inflamma¬ 
tion of the mastoid cells. 

(5) Sexual Function. —Impotence is common, and may be an early symp¬ 
tom. Conception.is rare; if it occurs, abortion is apt to follow. A diabetic 
mother may bear a healthy child; there is no known instance of a dia¬ 
betic mother bearing a diabetic child. The course of the disease is usually 
aggravated after delivery. 

Course. —In children the disease is rapidly progressive, and may prove 
fatal in a few days. In young persons death almost invariably results from 
diabetic coma. It may be stated, as a general rule, that the older the patient 
at the time of onset the slower the course. Cases without hereditary influ¬ 
ences are the most favorable. Tn stout, elderly men diabetes is a much more 
h opeful dise ase than it is in thin persons. Middle-aged patients may live for 
many years, and persons are met with who have had the disease for ten, 
twelve, or even fifteen years. 

Diagnosis. —As stated in the definition, for a case to be considered diabetes 
'the sugar eliminated in the urine must be grape sugar, it should be present 
for weeks, months,, or years, and the excretion of sugar must take place after 
the ingestion of moderate amounts of carbohydrates. Alimentary or dietetic 
glycosuria must not be confused with true diabetes. As a rule, there is no 
difficulty in determining the presence of diabetes. The diagnosis must be 
made chiefly by the urine tests already given. More than one test must be 
used, and where there is any doubt the fermentation test, the most reliable 
single,.test, must be made. One must always exclude the possibility of the 
copper sulphate reduction being due to glycuronic acid compounds and to 
-.homogentisic acid, the latter the cause of alcaptonuria. Bremer showed that, 
the red cells in diabetic blood fail to take the rod stain as normal reds do. 
The test may be of some service when a patient is first seen in coma, which 
may be thought to be diabetic, and where urine is not at once available. 
Williamson found that diabetic blood possesses the power of decol^pging 
weak alkaline solutions of methylene blue to a yellowish-green or yellow 
color. 

Occasionally intermittent glycosuria occurs. It is advisable in these cases 
to determine the assimilation limit for carbohydrates. According to Xaunyn, 
100 grammes of glucose given in solution two hours after a breakfast of a 
roll and butter with coffee ought not to cause a glycosuria. If it does, the 
individual's power of warehousing carbohydrates is lowered and a permanent 
glycosuria—true diabetes—may eventually ensue. 

Deception may bejyactised. A young girl under my care had urine with 
a spec!lie gravity of 1JJ65. The'reactions were for cane sugar. There is one 
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case in the literature in which, after the cane-sugar fraud was detected, th, 
woman bought grape sugar and put it into her bladder! 

Prognosis. —In true diabetes instances of cure are rare. On the other 
hand, the transient or intermittent gjycosiyia, met with in stout overfeed^, 
or in persons who have underjwie u severe mental strain, is very aineim : >lt 
tt treatment. Xot a few of the cases of reputed cures belong to this dim.. n , 
Practically, in cases under forty years of age the outlook is bad; in ol.!■■] 
persons the disease is less serious and much more amenable to treatment. It 
is a good plan at the outset to determine whether the urine of a patient c. at¬ 
tains sugar or not on a diet absolutely free from carbohydrates. If the sugar 
disappears the ease may be regarded as a mild one. If, on the other hand, 
sugar continues to be excreted, it is a severe one, and the patient is manu¬ 
facturing sugar from his body protcids. The presence of /J-oxybutyric or 
diacetic acids in the urine is usually of serious import, and should warn the 
physician of the possible occurrence of coma. Occasionally diacetic ac\d may 
be present for months, apparently without serious consequences. ^ 

Treatment.—In families with a marked predisposition to th^lisease the 
use of starchy and saccharine articles of diet should be restricted. 

The personal hygiene of a diabetic patient is of the first importance. 
Sources of worry should he avoided, and he should lead an even, quiet life, 
if possible in an equable climate. Flannel or silk should be worn next to 
the skin, and the greatest care should be taken to promote its action. A 
lukewarm, or, if tolerably robust, a cold bath, should he taken every day. An 
occasional Turkish bath is useful. Systematic, moderate exercise should be 
taken. When this is not feasible, massage should be given. It is well to 
study accurately the dietetic capabilities of each ease. Xo two cases can be 
treated alike. The weight should be recorded weekly. A patient who is 
glycosuric and losing weight on a non-carbohydrate diet must be regarded 
as doing badly. By the addition of a certain amount of starchy food the 
same person may excrete a moderate amount of sugar and hold or even gam 
in weight. 

Duet. —Our injunctions to-day are those of Sydenham: “ Let the patient 
eat food of easy digestion, such as veal, mutton, and the like, and abstain 
from all sorts of fruit and garden stuff.” 

When a diabetic patient, in private or hospital practice, comes under treat¬ 
ment, it is well to keep him for three or four dayB on the ordinary diet, which 
contains moderate amounts of carbohydrates, in order to ascertain the amount 
of sugar excretion. For two days more the starches are gradually cut oil. 
He is then placed on the following non-carbohydrate diet, modified in each 
case according to the patient’s age and weight, and arranged from a h->t 
Tflaommwulod by-voa Noocdea: 

Breakfast: 7.30, 200 ec. (f,vi) of tea or coffee: 150 grammes ( 5 iv) of 
beefsteak, mutton-chops without bone, or boiled ham; one or two eggs. 

Lyjicli: 12.30, 200 grammes (f,vi) cold roast beef; 60 grammes ij) 
celery, fresh cucumbers or tomatoes with vinegar, olive oil, pepper and suit 
to taste; 20 cc. (3v) whisky with 400 ec. (3xiij) water; 60 cc. ( 5 ij) coffee, 
without milk or sugar. 

Dinner: 6 p.m., 200 cc. clear bouillon; 250 grammes (5viiss) roast beef; 
10 grammes ( 3 iiss) butter; 80 grammeB (3 ij) green salad, with 10 grammes 
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PjiBs) vinegar and 20 grammes (3v) olive oil, or three tablespoonfuls of 
pile well-cooked green vegetable; three sardines ii l'lmile; 20 ce. (3 v) whisky, 
ISth iOOcc. (gxiij) water. 

^Supper: ‘J P. M., two eggs (raw or cookedl: 100 ec. (r,xiij) water. 

This diet contains about 200 grammes ofVbuinin and about 105 grammes 
of fat. The effect of the diet on the sugar excretion is remarkable. In manf 
eases there is an entire disappearance of the sugar from the urine in three 
or four days. Chart X\ shows very graphically the remarkable drop in the 
sugar excretion for the first twenty-four hours. In eases m which the urine 
becomes free from sugar, gradually increasing quantities of starch up to 20, 
511, and 100 grammes are added daily. White bread contains (ifty-fi\e per 
cent of starch. The effect of the non-carbohydrate diet, according to \on 
Xoorden, is to improve the metabolic functions so that the system can ware¬ 
house considerable quantities of carbohydrates without sugar appearing in the 
urine. . Xaunyn emphasizes the importance of removing the hyperglycemia 
and maki.nfc.the patient "agUcosuric. In patients on a strict diet who con¬ 
tinue to exCTete from 0.1 to 0.5 per cent of glucose, he advises a “ lnmgcr-day,” 
during which all food is cut oil' for twenty-four hours. In many such instances 
agiycosuria occurs, and the patient’s power ol' assimilating carbohydrates is 
thought to be increased. 

In cases in which a standard diet is not ordered it is well to begin cutting 
off article by article until the sugar disappears from the urine. Within a 
month or two the patient may be allowed a more liberal diet, testing the 
different kinds of food. 

The oatmeal diet, introduced by von Noorden, is most excellent, particularly 
n the severer forms. Two hundred and fifty grammes of oatmeal, the saiml 
amount of butter and the whites of six or eight eggs constitute the day s food.\ 
The oatmeal is cooked for two hours, and the butter and albumin stirred 
in. It may be taken in four portions during the day. Coffee, tea, or whisky 


snd water mav be taken with it. 

The following is a-list of articles which diabetic patients may take: 
Liquids:’Soups—ox-tail, turtle, bouillon, and other clear soups. Lemon¬ 
ade, coffee, tea, chocolate, and cocoa; these to be taken without sugar, but 
they may be sweetened with saccharin. Potash or soda water, and Apoi- 
linaris, or the Saratoga-Vichy, and milk in moderation, may he used. 

Of anim al food: Fish of all sorts, including crabs, lobsters, and oysters, 
salt and fresh butcher’s meat (with the exception of livei), pou iy, 
game. Eggs, butter, buttermilk, curds, and cream cheese. . 

Of bread: Gluten and bran bread, and almond and coeoanut hire . 
Aleuronat and roborat flours are made from wheat and contain huge < 
titles of albumin and but little starch. They may be used in mahin„ 
or biscuits, and are highly recommended by Lbstein. aPOa ra- 

Of vegetables: Lettuce, tomatoes, spinach, chicory, ' ic ^ les 

gus, watercress, cucumbers, celery, endives, mustard an P 

Fruits: Lemons and oranges. Currants, 

(tart), melons, raspberries, and strawberries nmy 

Nuts are, as a rule, allowable. . , i i; ver 

A nw i g pr ohibited articles are tlie foll ™ t > n - ' U< ^ heat en, brown, or white. 
Ordinary bread of all sorts (in quantity), } > 
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All farinaceous preparations, such as hominy, rice, tapioca, semolina, arrow- 
root, sago, and vermicelli. 

Of vegetables: Potatoes, turnips, parsnips, squashes, vegetable-marrows 
of all kinds, beets, com, artichokes. 

Of liquids: Eiger, sparkling wine of all sorts, and the sweet aerated 
drinks. 

In feeding a diabetic patient one of the greatest difficulties is in arranging 
a substitute for bread. Of the gluten foods, many are very unpalatable; 
others are frauds. 
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Chast XV .—Illustrating Influence of Diet on Suoar and Amount of Urine. 


Other substitutes are the almond food, the Aleutonat bread, and soya 
bread, but these and other substitutes are not satisfactory as a rule. For 
sweetening purposes saccharin may be used, of which tablets are prepared. 
Moss4 has shown that potato starch is more easily assimilated than wheat 
starch, and this v4ew has been on the whole confirmed by comparative tesis 
in my wards. He allows as much as a kilo (2 J pounds) of potatoes,, weighed 
freeh, to a diabetic daily. They are best baked. 
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MEDICINAL Tbeatment. —This is most unsatisfactory, and no one drug 
appears .to have a directly curative iniluencc. Opium alone stands the test 
of experience as a remedy capable of limiting the progress of the disease. 
Diabetic patients seem to have a special tolerance for this drug. Codeia is 
preferred by Pavy, and has the advantage of being less constipating than 
morphia. A patient may begin with half a grain three tinjes a day. which 
may be gradually increased to 6 or 8 grains in the twenty-four hours. Not 
mulsh effect is noticed unless the patient is on a rigid diet. When the sugar 
is reduced to a minimum, or is absent, the opium should be gradually with¬ 
drawn. The patients not only bear well these large doses of the drug, but 
they stand its gradual reduction. Potassium bromide is often a useful 
adjunct. The arsenite of bromine, a solution of arsenious acid with bromine 
in glycerin (dose, 3 to 5 minims after meals), has been very highly recom¬ 
mended, but it is by no means so certain as opium. Arsenic alone may be 
used. Antipyrin may lie given in doses of 10 grains three times a day. and 
in cases with a marked neurotic constitution is sometimes satisfactory. The 
salicylates, iodoform, nitroglycerin, jambul, the lithium salts, strychnine, 
creasote, and lactic acid have been'employed. 

Preparations of the pancreas (glycerin extracts of the dried and fresh 
gland) have been used in the hope that they would supply the internal secre¬ 
tion necessary to normal sugar metabolism. The success has not, however, 
been in any way comparable with that obtained with the thyroid extract in 
myxoedema. Lepine has isolated a glycolytic ferment from the pancreas and 
alw> from the malt diastase, and has used it with some success in 4 case-.. 

As yet no practical therapeutic results have followed Cohnlicim’s obser¬ 
vations. 

Of the complications, the pruritus and eczema are best treated by cooling 
lotions of boric acid or hyposulphite of soda (1 ounce; water, 1 quart), or 
the use of ichthyol and lanolin ointment. 

In the thin, nervous eases the bowels should be kept open and the urine 
tested at short intervals for acetone and diacetic acid—the derivatives of 


j8-oxybutyric acid. 

The coma is an almost hopeless complication. Inhalations of oxygen have 
been recommended. The use of bicarbonate of soda in very large doses is 
recommended to neutralize the acid intoxication. It may be used intra¬ 
venously; as much as 80 grammes have been injected. The solution used 
for intravenous injection is a 1 to 2 per cent solution of sodium bicarbonate 
in normal salt solution. A litre may be injected slowly into a vein every six 
hours in desperate cases. In the less serious cases administration should be 
made by mouth, or mouth and rectum. This treatment was first recom¬ 
mended by Stadelmann, and has undoubtedly given the best results. Xnunyn 
and ^lagnus-Levy report cases of recovery from coma by its use. 1 Inn" bad 
one recovery. The sodium bicarbonate should be pushed until the urine is 
alkaline. As much as 100 grammes should be given daily. All diabetics with 
a marked diacetic acid reaction in the urine should be placed on s mm 
bicarbonate. Next to the antacid treatment, subcutaneous or intravenous 
injections of normal salt solution have given the best results, ihe im¬ 
provement, unfortunately, is only temporary with this me o . 

Reynolds published 2 cases of recovery after the administration of a dose of 
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castor oil, followed by -30 to 60 grains of citrate of potassium every hour in 
copious draughts of water. The bowels of a diabetic patient should be kept 
acting freely, as constipation is believed to predispose to the development 
of coma. 


' Yl. DIABETES INSIPIDUS. 

Definition.—A chronic affection characterized by the passage of large 
quantities of normal urine of low specific gravity. 

The condition is to be distinguished from diuresis or polyuria, which is 
a frequent symptom in hysteria, in Bright's disease, and occasionally ia.jeere- 
bral or other affections. Willis, in 1674, first recognized the distinction 
between a saccharine and non-saccharine form of diabetes. 

Etiology.—The disease is most common in young persons. Of the 85 
cases collected bv Strauss, 9 were under five years; 12 between five and ten 
years; 36 between ten and twenty-five years. Males are more frequently 
attacked than females. The affection may be congenital. A hereditary 
tendency lias been noted in many instances, the most extraordinary of winch 
has been reported hv Weil. Of 91 members in four generations, 23 had 
persistent polyuria without any deterioration in health. 

Clinical Ci.assificatiox.— There are two formsprimary or idiopathic, 
in which there is no evident organic basis, and^secondary or symptomatic, in 
which there is icvidence of disease in the brain or elsewhere. Of 9 cases re¬ 
ported from my clinic by Futcher, 4 belonged to the former and 5 to the 
latter group. Trousseau stated that the parents of children with diabetes 
insipidus frequently have glycosuria or albuminuria. Ealfe claimed that mal- 
nutrition is an important predisposing factor in children. The disease has 
followed rapidly the copious drinking of cold water, or a. drinking bout, or 
has set in during the,convalescence from an acute disease. 

The secondary or symptomatic form is almost always associated with in- 
i jury or disease of the nervous system, traumatism to the head, or, in some 
cases, to the- trunk. It occurs in 30 per cent of the cases, according to Stoer- 
mer. yTumors a# the brain/ lesions of the medulla, cerebral haemorrhage, have 
been met with in some cases. There is a remarkable association between 
diabetes insipidus and brain syphilis; 5 of the 9 cases reported by Futcher 
were in syphilitics. The lesion is usually at the.base, and meningitic. Hemi¬ 
anopsia is present in a number of these cases; it occurred in 2 of Futcher's 
series. It is not necessary that the lesion should involve the medulla. It has 
been met with in<spinal cord lesions. Inytumors and aneurisms in the abdo¬ 
men, r in tuberculous .peritonitis, and"! in carcinoma there may be polyuria of 
an extreme grade. 

The most reasonable view of the production of the polyuria is that it 
results from a vaso-motor disturbance of the renal vessels, due either to local 
irritation, as in a case of abdominal tumor, to central disturbance in cases 
of brain-lesion, or to functional irritation of the centre in the medulla, giving 
rise to continuous renal congestion. 

Horbid Anatomy. —There are no constant anatomical lesions. The kid¬ 
neys have been found enlarged and congested. The bladder has been found 
kimm+ponhied. Dilatation of the ureters and of the pelves of the kidneys has 
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been preset. Death has not infrequently resulted from chronic pulmonary 
disease. Very varied lesions have been met with in the nervous system 

Symptoms.— The disease may come on rapidly, as after a fright or an 
injury; more commonly it is gradual. According to Knife, the patients often 
complain in the early stages of severe racking pains in the lumbar region 
shooting down the thighs. A copious secretion of urine, with .increased thTrst, 
are the prominent features of the disease. The amount of urine in the twi n- 
ty-four hours may range from 20 to 40 pints, or even more. Trousseau speaks 
of a patient who consumed 50 pints of fluid daily and passed about 56 pints 
of urine in the twenty-four hours. In two of our cases, the amount passed 
was greater than that ingested in liquids and solids. The specific gravity is 
low, TOOJ.to 1.Q.05; the color is extremely pale and watery. The total solid 
constituents„msy not be reduced. The amount of urea has sometimes been 
found in excess. Abnormal ingredients are rare. Muscle-sugar, inosito, has 
been occasionally found. Albumin is rare. Traces of sugar have been met 
with. Naturally, with the passage of such enormous quantities of urine, there 
iB a proportionate thirst, and the only inconvenience of the disease is the 
necessity for frequent micturition and’ frequent drinking. The appetite is 
usually good, rarely excessive as in diabetes mellitus; hut Trousseau tells 
of the terror inspired by one of his patients in the keepers of those eating- 
houses where bread was allowed without, extra charge to the extent of each 
customer’s wishes, and says that the man was paid to stay away. The patients 
may be well nourished and health,y-looking. The disease in many instances 
does not appear to interfere in any way with the general health. The per¬ 
spiration is naturally slight and the skin is harsh. The amount of saliva is 
small and the mouth usually dry. The tolerance of alcohol is remarkable, 
and patients have been known to take a couple of pints of brandy, or a dozen 
or more bottles of wine, in the day. 

The course depends entirely upon Hie nature of the primary trouble. 
Sometimes, with organic disease, either cerebral or abdominal, the general 
health is much impaired; the patient becomes thin, and rapidly loses strength. 
In the essential or idiopathic eases, good health may be maintained for an 
indefinite period, and the affection has been known to persist for fifty years. 
Death usually results from some intercurrent affection. Spontaneous cure 
may take place. 

Diagnosis. —A low specific gravity and the absence of sugar in the urine 
distinguish the disease from diabetes mellitus. Hysterical polyuria may 
sometimes simulate it very closely. The amount of urine excreted may be 
enormous, and only the development of other hysterical manifestation* may 
enable the diagnosis to be made. This condition is, however, always transi¬ 
tory. 

In certain cases of chronic Bright’s disease a very large amount of urine 
of low specific gravity may be passed, but the presence of albumin and of 
hyaline casts, and the existence of heightened arterial tension, stiff vessels, 
mid hypertrophied left ventricle make the diagnosis easy. 

Treatment. —The treatment is not satisfactory. No attempt should be 
made to reduce the amount of liquid. Opium is highly recommended, but 
is of doubtful service. The preparations of valerian may be tried; either the 
powdered root, beginning with 5 grains three times a day, and increasing 
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until 2 drachms are taken in the day, or the valerianate of zinc, in 15-grain 
doses, gradually increased to 30 grains, three times a day. Anti-syphilitifl 
treatment should be thoroughly tried in those cases with a suspicious historjf 
Ergot, ergotin, antipyrin, the salicylates, arsenic, stryohnine, turpentine, and 
the bromides have been recommended. Electricity may be used. 

VH. RICKETS (Rhachitifl). 

Definition. —4 disease of infants, characterized by impaired nutrition of 
the entire body and alterations in the growing bones. 

Glisson, the anatomist of the liver, accurately described the disease in 
1650. The name is derived from the old English word wrickken, to twist. 
Glisson suggested to change the name to rhachitis, from the Greek, fidxis, 
the spine, as it was one of the first parts affected, and also from the similarity 
in the sound to rickets. 

Etiology.—Rickets exists in all parts of tho_wprld, JjuLia. .particularly 
marked among poor of the larger cities, who ate badly housed and ill fed. 
It is much more common in Europe than in America. •'In Vienna- and 
London_-fx«a-50.-to 80 per cent of all.the children at the clinics present 
s igns of rickets. It is a comparatively rare disease in Canada. In the cities 
of the TTpi tfifT States it is very^revalen^parfrcuTafTy'among the children of 
the-tregro and #f the Italian races. Want of sunlight, impure air, confinement, 
and lack of exerHse are important factors. Prolonged lactation and suckling 
' thA child during pregnancy are accessory influences in some cases. 

There is no evidence that the disease is hereditary. 

Rickets affects male and female children equally. It is a disease.of the 
first and second years of life, rarely beginning before the sixth month. Jenner 
has described a late rickets, in which form the disease may not appear until 
the ninth or even until the twelfth year, or later (the osteomalacia of pu¬ 
berty). Rickets has been regarded as a manifestation of congenital syphilis 
(Parrot). Syphilitic bones rarely, if ever, present the spongy tissue peculiar 
to-iiekets, and rhachitic bones never show the multiple osteophytes of syphi¬ 
lis. “ Syphilis modifies rickets; it does not create it ” (Cheadle). A faulty 
diet is 4he essential factor -in the production of the disease. Like scum, 
rickets may be found in the families of the wealthy under perfect hygienic 
conditions. It is most common in children fed on condensed milk, the vari¬ 
ous proprietary foods, cow’s milk, and food rich in starches. “ An analysis 
of the foods on which rietabts is mag frequently and certainly produced shows 
invariably a deficiency in two of flRhief elements so plentiful in the standard 
food of young animals—namely, animal fat and proteid” (Cheadle). Bland 
‘ Sutton’s interesting experiment with the lion’s cubs at the “ Zoo " illustrates 
this point. When milk, pounded bones, and cod-liver oil were added to the 
meat diet the rickets disappeared, and for the first time in the history of the 
socletythe cubs were reared. Associated with the defect in food is a lack of 
proper assimilation of the lime salts. 

Morbid Anatomy. —Glisson’s original description of the external appeal 
ances of the body of a rickety child is remarkably complete; indeed, the 
entire monograph is an enduring monument to the skill and powers of obser¬ 
vation of this great physician. “(1) An irregular or unusual proportion of 
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§» part 8 - Ttle ^ead is evidently larger than normal, and the face fatter in 
to the other parts. . . . (3) The external members and muscles 
jfcthe. wh alft hufo . w e - aoon to be^elicate and emaciated, as though consumed 
by or tabes, and this (so* far as we know) is always observed in those 

dead of this affection. (3) The whole skin, both the true and the fleshy and 
fatty layers, isJlaccid and rather pendulous, like a loose glove, so that you 
think it could hold much more flesh. (4) About, the joints, especially in the 
wasteland aqMea, .there are certain protuberances wliiqh, if opened, are seen 
tp,„&08& not in the fleshy or membranous parts, but in the ends of the bones 
themselves, especially in ihek .epiphyses. 0). The joints, limbs, and habitus 
of all these external parts are less firm and rigid, less inflexible than in 
other dead bodies, and the neck scarcely becomes rigid, a frignre post, mor¬ 
tem, or to a loss extent than in other cadavers. (6) The chest externally is 
thin-and- much narrowed, especially beneatli the scapula', as though com¬ 
pressed from the sides, and the sternum accuminated like the keel of a ship 
or the breast of a fowl. (7) The ends of the ribs which join with the 
cartilag e s -ef. the sternum are nodular, like the ends of*the wrists and 
ankles.” 

He also describes the prominent..abdomen, the enlnxgedLJixer, and the 
changes in the mesenteric glands. 

The bones show the most important changes, particularly the ends of the 
long hones and the ribs. Between the shaft and epiphyses a slight bulging 
is apparent, and on section the zone of proliferation, which normally is 
represented by two narrow bands, is greatly thickened, bluish in color, more 
irregular in outline, and very much softer. The width of this cushion of 
cartilage varies from 5 to 15 mm. The line of ossification is also irregular 
and more spongy and vascular than normal. The periosteum strips off very 
•eadily .from the shaft, and beneath it there may be a spongy tissue not 
mlike. decalcified bone. The practical outcome of these changes is an imj 
perfect ossification, so that the bone has neither the natural rate of growth 
aor the normal firmness. In the cranium there may be large areas, partied 
larly'fir'fBe"pafieto-occipital region, in which the ossification is delayed, pro¬ 
ducing the so-eallpi} pyjjpio-tahes. so that the bone yields readily to pressure 
with the finger. There are localized depressed spots of atrophy, which, on 
pressure, give the so-called "parchment crackling.” Flat hyperostoses arise 
on the outer table, particularly on the frontal and parietal bones, producing 
the characteristic broad forehead with prominent frontal eminences, a con¬ 
dition sometimes mistaken for hydrocephalus. * 

Kassowitz, the leading authority on the anatomy of rickets, regards the 
hyperaemia of the periosteum, the marrow, the cartilage, and of the l>one 
itself as the primary lesion, out of which all the others arise. This disturbs 
the normal development of the growing bone and excites changes in that 
already formed. The cartilage cells in consequence proliferate, the matrix 
is softer, and as a result the bone which is formed from this unhealthy car¬ 
tilage is lacking in firmness and solidity. In the bone already formed this 
excessive vascularity exaggerates the normal processes of absorption, so that 
the relation between removal and deposition is disturbed, absorption taking 
place too rapidly. The new material is poor in lime salts. Kassowitz nas 
Proved experimentally that hyperaemia of bone results in defective deposition 
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of lime salts. It is interesting to note that GUisson attributed rickets to 
disturbed nutrition by arterial blood, and believed the changes in the long 
bones to be due to excessive vascularity. 

The chemical analysis of rickety bones shows a marked diminution in 
the calcareous salts, which may be as low as 25 or 35 per cent. 

The liver aqd spleen are usually enlarged, and sometimes the mesenteric 
glands. As Geo suggests, these conditions probably result from the general' 
state of the health associated with rickets. Bcneke has described a relative 
increase in the size of the arteries in rickets. 

Symptoms. —The disease tomes on insi diously a bout, the poring nf vtoniL 
tion, before the child begins to walk. Mild grades of it are often overlooked 
in the families of the well-to-do. In many cases ^digestive disturbances., pre- 
•ede the appearance of the characteristic lesions, and the nutrition of the 
illd is"markedly impaired. There is usually ^sl ight fever, the child is 
•ritab le and tfe stles s. and^s lccps badly . If he has already walked, he now 
lows a marked disinclination to do so, and seems feeble and u nstead y m 
is gait . Sir William Jenner has called attention to three ge neral svinp toiin 
f great importance^ Firs t, a diffuse soreness of the body, so that, the child 
ries when an attemptTsmadc fo'move ft, and prefers to keep perfectly still. 
.TufTis often a marked and suggestive symptom. ^Secondly, slight .fever 
100° to 101. 5°), with agpiuXB»l..restlessne3s T . and.a. tmlnncy to, Ihrgw off 
he bed clothes. This may be partly due to the fact that the general soiw- 
.iveness is such that even their weight may be distressing. And, thirdly. 
irofuse sw eating, particularly about .the head and neck, so that in the morn¬ 
ing the pillow is found soaked with perspiration. 

<g Th e tisane s become soft and flab by *f the skin i s pale; and from a healthy, 
plnmp condition, th£, child becomes ppny -and feebly The muscular weak¬ 
ness may be marked, particularly in the legs, and paralysis may be suspected. 
This so-called pseudo-paresis of rickets results in part from the flabby, weak 
condition of the Tegs and in part from the pain associated with the mo\e- 
ments. Coincident with, or following closely upon, the general symptoms 
the characteristic skeletal lesions are observed. Among the first of these to 
npppar ffrp. obangRa in the, ribs, at the junction of the bone with the car¬ 
tilage, forming the so-called rickety rosary. When the child is thin these 
nodules may be distinctly seen, and in any case can be easily made out by 
touch. They very rarely appear before the third month. They may increase 
in size up to the second year, and are Tarely seen after the fifth year. The 
} thorax.undergoes important changes. Just outside the junction of the car¬ 
tilages with the ribs there is an oblique, shallow depression extending doaii- 
warcTand outward. tr ansv erse curve,, sometimes called TTprriann’a gmaic. 
passes outward from the level of the ensiform cartilage toward the axilla, and 
may be deepened at each inspiration. It is rendered more prominent by the 
eversion and prominence of the costal border. The sternum projects, par¬ 
ticularly in its lower half, forming the so-called pigeon or chicken breast. 
These ehanges in the thorax are not peculiar, however, to rickets, and are 
much more commonly associated with hypertrophy of the tonsils, or any 
trouble which interferes with the free entrance of air into the lungs. The 
spine is often carved posteriorly, the processes are prominent; lateral curva¬ 
ture is not so common. 
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/■S'jfe' tead of a - ricket y child usually looks large in proportion both to the 

‘body anq.-the face, and the foatanelles remain open for a long time. There 
are areas, p arti cularly in the parieto-occipital regions, in which ossification is 
imperfect; and the bone may yield to the pressure of the finger, a condition 
to which the term cranio-tabes has been given. The relation of this condition 
to rickets is still somewhat doubtful, as it is very often associated with syphi¬ 
lis—in 47 of 100 cases studied by George Carpenter. Coincidentlv with this, 
hyperplasia proceeds in the frontal and parietal eminences, so that these por¬ 
tions of the skull increase in thickness, and may form irregular bosses. In 
one-type the skull may be large and elongated, with the top considerably 
flattened. In another, and perhaps more common case, the shape of the skull, 
when seen from above, is rectangular—the caput qundratum. The skull looks 
large in proportion to the face. The forehead is broad and square, and the 
frontal eminences marked. The anterior fontanelle is late in closing, and 
may remain open until the third or fourth year. The skin is thin, the veins 
are full and prominent, and the hair is often rubbed from the back of the 
skull. In contradistinction to the cranio-tabes is the condition of cranio- 
sclerosis, which has also been ascribed to rickets. 

On placing the ear over the anterior fontanelle, or in the temporal region, 
a systolic murmur may frequently be heard. This condition, first described 
by John D. Fisher, of Boston, in 1833, is heard with the greatest frequency 
in rickets, but its presence and persistence in perfectly healthy infants have 
been amply demonstrated. The murmur is rarely heard after the fifth year. 
A knowledge of the existence of this systolic brain murmur may prevent 
errors. A case has been reported as an instance of tumor of the brain. 

Changes occur in the bones of the face, chiefly in the maxilla;, which are 
reduced in size. The normal process of dentition is much disturbed; indeed, 
late teething is one of the marked features in rickets. The teeth which appear 
may be small and badly formed. 

In the upper limbs changes in the scapula; are not common. The clavicle 
may be thickened at the sternal end, and there may be thickening near the 
attachment of the stemo-cleido muscle. The most noticeable changes are 
at the lower ends of the radius and ulna. The enlargement is at the junction- 
area of the shaft and epiphysis. Less evident enlargements may occur at the 
lower end of the humerus. In severe cases the natural shape of the bones 
of the arm may be much altered, since they have had to support the weight of 
the child in crawling on the floor. The changes in the pelvis are of special 
importance, particularly in female children, as in extreme cases they lead to 
great deformity, with narrowing. In the legs, the lower end of the tibia first 
becomes enlarged; and in slight cases it may alone be affected. In the severe 
forms the upper end of the bone, the corresponding parts of the fibula, and 
the lower end of the femur become greatly thickened. If the child walks, slight 
bowing of the tibis inevitably results. In more advanced cases the tibise, and 
even the femora, may be arched forward. In other instances the condition of 
knock-knee occurs. Unquestionably the chief cause of these deformities is 
the weight of the body in walking, but muscular action takes part in it. The 
green-stick fracture is not uncommon in the soft bones of rickets. 

These changes in the skeleton proceed slowly, and the general symptoms 
vary a good deal with their progress. The child becomes more or less ema- 
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dated, though “ fat rickets ” is by no means uncommon, and a child may be 
well nourished but “ pasty ” and flabby. Fever is not constant, but in actively 
progressing changes in the bone there is usually a slight pyrexia. The abdo-^ 
men is large, “pot-bellied,” due partly to flatulent distention, partly to en-i 
largement of the liver, and in severe cases to diminution of the volume of thr 
thorax. The spleen is often enlarged and readily f^pable. The urine 
stated to contain an excess of lime salts, but Jacobi and Barlow say this has 
not been proved. No special or peculiar changes, indeed, have as yet been 
described. There is usually slight ansemia, the haemoglobin is absolutely and 
relatively decreased; a leueocytosis may or may not be present; it is more 
common with enlargement of the spleen (Morse). Many rickety children 
show marked nervous symptoms; irritability, peevishness, and sleeplessness 
are constantly present. Jenner called attention to the close relationship which 
existed between rickets and infantile convulsions, particularly to the fits 
which occur after the sixth month. Tetany is by no means uncommon, it 
involves most frequently the arms and hands; occasionally the legs os well. 
Laryngismus stridulus is a common complication, and though not, as some 
state, invariably associated, yet it is certainly much more frequent in rickety 
than in other children. Severe rickets interferes seriously with the growth 
of a child. Extreme examples of rickety dwarfs are not uncommon. Acute 
rickets, so called, is in reality a manifestation of scurvy and will be described 
With that disease. 

Prognbsis.—-The disease is never in itself fatal, but the condition of the 
child is such that it is readily carried off by intercurrent affections, particu¬ 
larly those of the respiratory organs. Spasm of the larynx and convulsions 
occasionally cause death. In females the deformity of the pelvis is serious, 
as it may lead to difficulties in parturition. 

Treatment.—The better the condition of the mother during pregnancy 
the less likelihood is there of the development of rickets in the child. Rapidly 
repeated pregnancies and suckling of a child during pregnancy seem impor¬ 
tant factors in the production of the disease. Of the general treatment, 
attention to the feeding of the child is the first consideration. If the mother 
is unhealthy, or can not from any cause nurse the child, a suitable wet-nurse 
should be provided, or the child must be artificially' fed, in which case cow’s 
milk, diluted according to the age of the child, should constitute the chief food. 
Care should be taken to examine the condition of the stools, and if curds are 
present the child is taking too much, or it is not sufficiently diluted. Barley- 
water or carefully strained and well-boiled oatmeal gruel form excellent addi¬ 
tions to the milk. 

The child should be warmly clad and should be in the fresh air and 
sunshine the greater part of the day. It is a “ vulgar error ” to suppose that 
delicate children can not stand, when carefully wrapped up, an even low tem¬ 
perature. The child should be bathed daily in warm water. Careful friction 
with sweet oil is very advantageous, and, if properly performed, allays rather 
than aggravates the sensitiveness. Special care should be taken to prevent, 
deformity. The child should not be allowed to walk, and for this purpose 
splints applied so as to extend beyond the feet are very effective. Of medi¬ 
cines, phosphorus has been warmly recommended by Kassowitz, and its n ?e 
is also advised by Jacobi. The child may be given gr. ifr two or three times 
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a day*, dissolved in olive oil. The best preparation in such cases is the elixir 
phosphori, six to ten or twelve minims three times a day (Jacobi). Cod- 
liver oil, in doses of from a half to one teaspoonful, is very advantageous. 
The syrup of the iodide of iron may bo given with the oil. The digestive 
disturbances, together with the respiratory and nervous complications, should 
I^Seive appropriate tre^mcnt. 


Vm. OBESITY. 


Corpulence, an excessive development of the bodily fat—an “ oily dropsy.” 
in the words of Lord Byron—is a condition for which we are consulted in 
three-groups of cases. First, there are per.-ons of both sexes who have an 
hereditary tendency to obesity. Secondly, there is an increasing number of 
cases of obesity in children, particularly in the Ignited States, associated with 
bad habits in eating, and usually carelessness and lack of control on the part, 
of the parents. Thirdly, and most frequently, we are consulted by women 
at the middle period of life, who are troubled with an over-growth of fat. 
While as a rule fat is no sign of health, and particularly in children may be 
associated with anaemia and rickets, on the other hand a great many stout 
persons enjoy unusual vigor. Nor is obesity always associated with_oxer- 
eating. Many stout persons are light eaters, and chlorotic girls with de¬ 
praved or poor appetites may be very plump. After forty, as Sir James Paget 
remarks, we tend to become either thin or fat, and the former are usually 
happier and live longer. Too much food and too little exercise are largely 
responsible in about half of the eases, but in the hereditary ones these factors 
do not prevail, and this is a point to be borne in mind very carefully in the 
question of treatment. As Duckworth states, gout is an important agent in 
majjy.jnafcces. 

A remarkable form seen occasionally is acute obesity in which as much as 
seventy pounds in weight may be gained in six or eight months. In one ease 
it was associated with marked cardiac wgftkncss and extreme dyspnma on 


exertion. 

In obesity it is now generally conceded that the carbohydrates, which were 
bo long blamed, are not at fault, since they arc themselves converted into 
watet-ani oacbon dioxide. On account, however, of the facility with which 
they are utilized for the purposes of oxidation, the albuminous elements of 
the food are less readily oxidized and not so fully decomposed, and the fat 
is in reality separated from them. So, too, the fats themselves are not so 
prone to cause obesity as the carbohydrates, being less readily oxidized and 
interfering less with the complete metabolism of the albuminous elements. 

An extraordinary phenomenon in excessively fat young persons is an un¬ 
controllable tendency do sleep—like the fat boy in Pickwick I have seen 
one instance of it. Caton has reported a case. Sainton (Narcolepn, 
Olesiti, Rev. Neurologique, 1901) regards it as auto-toxic in origin. 

Tnatment. —We U in mind .t the «** the ."I™*” 

Pocmtes (Aphorism III), speaking of ft full hahit of m y. , to an 
depletions are dangerous, and that the reduction mus no oge history 
oxtrem?T~*' M T7ie' aphorism of the celebrated Georg 6 J 11 , » 0 besitv in 

records one of the most successful instances of the treatment of obesity 
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literature), quoted at page 463, contains the essence of good sense* on the 
subject. Put in other words, it reads—We eat too much after 'forty yean 
of age. . "i .J 

We are often consulted by persons in whose family obesity 
give rules for the prevention of the condition in children or in wepfen ap-* 
proaching the climacteric. In_the case of children. |gry much may ip done 
by regulating tjjjfaiet, reducing the starches and fats .in. the food, notlallow- 
ing the child re?™ eat sweets, and encouraging systematic exercises. In the 
case of women' who tend to grow stout after child-bearing or at the climac¬ 
teric, in addition to systematic exercises, they should be told to avoid taking 
too much food, and particularly to reduce the starches and sugars. There 
are a number of methods or systems in vogue at present. In the celebrated 
one of Banting, the carbohydrates and fats were excluded and the amount 
of food was greatly reduced. Ebstein allows more fat, 

Oertel’s method is given under the treatment of fatty heart. He reduces 
the amount of liquid taken, and this is practically, too, the so-called Schwen¬ 
inger cure, in which liquids are allowed only two hours after the food. 

Von Noorden’s dietary, given in his exhaustive article in Nothnagel’a 
Handbuch, is as follows: Eight o’clock, 80 grammes of lean, cold meat, 25 
grammes of bread, one cup of tea, with a spoonful of milk, no sugar. Ten 
o’clock, one egg. Twelve o’clock, a cup of strong meat broth. One o’clock, 
a small plate of meat soup flavored with vegetables, 159 grammes of lean 
meat of one or two sorts, partly fish, partly flesh, 100 grammes of potatoes 
with salad, 100 grammes of fresh fruit, or compote without sugar. Three 
o’clock, a cup of black coffee. Four o’clock, 200 grammes of fresh fruit. 
Six o’clock, a quarter of a litre of milk, if desired, with tea. JEight- o’clock, 
125 grammes of cold riteat, or 180 grammes of meat weighed raw jfcl grilled, 
and eaten with pickles or radishes and salad, 30 grammes of QnHn bread, 
and two or three spoonfuls of cooked fruit without sugar. HirMievcs it 
” more satisfactory to give in addition to the three meals smaller quantities 
of food at shorter intervals, so as to obviate the tendency to weakness which 
these patients often experience. In addition he allows twice in the day 
a glass of wine. The use of mineral water, weak tea, or lemonade is not 
limited at the meal times or in the intervals. An occasional "hunger-day” 
is given. 

In the treatment of extreme obesity it is very much better that the patient 
should be in hospital, or under the care of a nurse, who will undertake the 
proper weighing and administration of the food. 

The thyroid extract should be used only in a systematic “cure.” Five 
grains three times a day is a sufficient dose. In conjunction with the diet anc 
exercises, it is useful, but it should not be ordered indiscriminately to fa' 
persons. » 

Adiposis Dolorosa (Dercum's Disease ).—“ A disorder characterised b; 
irregular, symmetrical deposits of fatty masses in various portions of th 
body, preceded by or attended with pain.” It is an affection of womer 
occurring at the middle period of life. In association with neuralgic pa' n; 
fatty swellings occur in various parts of the body. T he bunches of fat 
form huge masses, pendulous, and of a pultaceous conUftence. They do « 
occur on the hands, feet, or face. It differs from other forms of obesity i 
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it’ll lUTTipy distribution. and in the nervous disturbances in the form of pains 
and parmsthesias. The nature of the trouble is unknown. 

In acase of Burr's, and in one of Dercum’s. the thyroid .gland,-ahattud' 
Dcrcum tells me that lie has seen improvement from the 
use of the thyroid extract, and in one ease there was a complete disappear¬ 
ance of* all the neuritic, symptoms, and a great diminution in the size of the 
fatty deposits. 


SB 



SECTION V. 


DISEASES OE THE DIGESTIVE SYSTEM. 


A DISEASES OE THE MOUTH. 

STOMATITIS. 

(1) Acute Stomatitis.—Simple or erythematous stomatitis, the common¬ 
est form, results from the action of irritants of various sorts. Frequent at 
all ages, in children it is usually associated with dentition and with gastro¬ 
intestinal disturbance, particularly in ill-nourished, unhealthy subjects; in 
adults it may follow the abuse of tobacco, or the use of too hot or too highly 
seasoned food; it is a concomitant of indigestion, or of)the specific fevers. . 

The affection may be limited to the gums and lips or may extend over 
the whole surface of the mouth and include the tongue. There is at first 
superficial redness and dryness of the membrane, followed by increased secre¬ 
tion and swelling of the tongue, which is furred, and indented by the teeth. 
There is rarely any constitutional disturbance, but in children there may be 
slight elevation of'temperature. The condition is sufficient to caul* consid- 
verable discomfort, sometimes amounting to actual distress and pain, particu¬ 
larly in mastication. 

In infants the mouth should be carefully sponged after each feeding. A 
mouth-wash of borax or the glycerin of borax may bo used, and in severe 
cases, which tend to become chronic, a dilute solution of nitrate of silver (3 
or 4 grains to the ounce) may he applied. 

(2) Aphthous Stomatitis.—This form, also known as follicular or vesicu¬ 
lar stomatitis, is characterized by the presence of small, slightly raised spots, 
from 2 to 4 mm. in diameter, surrounded by reddened areolse. The spots 
appear first as vesicles, which rupture, leaving small ulcers with grayish bases 
and bright-red margins. They are seen most frequently on the inner surfaces 
of the lips, the edges of the tongue, and the cheeks. They are seldom present 
on. the mucous membrane of the pharynx. This form is met with most often 
in children under three years. It may occur either as an independent affec¬ 
tion or in association with any one of the febrile diseases of .childhood or 
with an attack of indigestion. The crop of vesicles comes out with groat 
rapidity and the little ulcers may be fully formed within twenty-four hours. 
The child complains of-soreness of the mouth and takes food.. with, reluctance. 
The-.buceal secretions are increased, and the breath is heavy, but not fou ■ 
The constitutional symptoms are usually those of the disease with which the 
aphtha; are associated. The disease must not be confounded with thrush. 

484 
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;jf» »py tial pn-imitp has been found in connection with it. It is not a serious 
'condition, and heals rapidly with the improvement of the constitutional state. 
Infers.oases it may extend to the pillars of the fauces and to the pharynx, 
|and;produce ulcers which are irritating and difficult to heal. 

£ ulcer should he touched with nitrate of silver and the month should 

lira tlspaghly cleansed after taking food. A wash of chlorate of potassium, 
for of borax and glycerin, may he used. The constitutional symptoms should 
receive careful attention. 

Here may be mentioned a curious affection which has been observed chiefly 
in southern Italy, and which is characterized by a pearly-colored membrane 
with induration, immediately beneath the tongue on the framum (Riga's 
dis$tpe). There may bo much induration and ultimately ulceration. It 
occurs in both healthy and cachetic children, usually about the time of the 


eruption of the first teeth. Tt is sometimes epidemic. 

,(3) Ulcerative Stomatitis.—This form, which is also known by the names 
of fetid stomatitis, or putrid, sore moulli, occurs particularly in children after 
the first dentition. It may prevail as a wide-spread epidemic in institutions 
in which the sanitary conditions arc* defective. It has been- met with in jails 
and camps. , Insufficient and unwholesome food, improper ventilation, and 
prolonged damp, Cold weather seem to be special predisposing causes. Lack 
of cleanliness of the mouth, the presence of carious teeth, and the collection 
»of tartar around them favor the occurrence of the disease. The affection 


spreads like a specific disease, but the microbe has not yet been isolated. It 
has been held that the disease is the samo as the foot-and-mouth disease of 
cattle, and that it is conveyed by the milk, but there is no positive evidence 
on these points. Payne suggests that the virus is identical with that of con¬ 


tagious impetigo. 

Thtf^baorbid process begins at the margin of the gums, which become 
swollen and red, and bleed readily. Ulcers form, the bases of which are 1 * 
covered with a grayish-white, firmly adherent membrane. In severe cases the 
teeth may become loosened and necrosis of the alveolar process may occur. 
The ulcers extend along the guin-line of the upper and lower jaws; the tongue, 
lips, and mucosa of the cheeks are usually swollen, but rarely ulcerated. 1 hero 
is salivation, the breath is foul, and mastication is painful. The submaxillary 
lytnph-glands arc enlarged. An exanthem- may break out and be mistaken 
for measles. The constitutional symptoms arc often severe, and in debilitated 


children death sometimes occurs. . 

In the treatment of this form of stomatitis chlorate of potassium has been 
found*to be almost specific. It should be given in doses of 10 grains three 
times a day, to a chil d, and to an adult double that amount. Locally d may 
be used as a mouth-wash, or the powdered salt may be applied directly to the 
ulcerated surfaces. When there is much fetor, a solution of potassium per¬ 
manganate may be used as a wash, and an application of nitrate of silve 

^There ^are 1 several other varieties of ulcerative sore 
entirely from this form. Ulcers of the mouth arc common mi m 
and are usually seen on the mucous membrane of t e ips Thev 

arise from £mucous follicles, and are from » to 5 mm m diameter^Th^ 
may cause little'or no inconvenience; but m some inst y ^ 
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painful and interfere seriously with the taking of food and its mastication. 
As a rule they heal readily after the application of nitrate of silver, and the 
condition is an indication for tonics, fresh air, and a better diet. 

Recurring outbreaks of an herpetic, even pemphigoid, stomatitis are seen 
in neurotic individuals (stomatitis neurotica chronica, Jacobi). It may pre¬ 
cede or accompany the fatal form of pemphigus vegetans. 

Pa rrots de scribes the occasional appearance in new-born, debilitated chil¬ 
dren of small ulcers symmetrically placed on the hard palate on eithw side 
of the middle line. They rarely heal, but tend to increase4n. size, and may 
involve the bone. 

Bednar’s-.aphthm consist of small patches and ulcers on the hard palate, 
caused as a rale in young infants by the artificial nipple or the nurse’s 
finger. 

(4) Parasitic Stomatitis ( Thrush; Soor; Muguet ).—This affection, most 
commonly seen in children, is dependent upon a fungus, Saccharomyces 
albicans, called by Robin O'idium albicans. It belongs to the order of 
yeast fungi, and consists of branching filaments, front the ends of which 
ovoid torula cells develop. The disease does not arise apparently in a normal 
mucosa. The use of an improper diet, uncleanliness of the mouth, the acid 
fermentation of remnants of food, or the occurrence, from any cause, of ca¬ 
tarrhal stomatitis predispose to the growth. In institutions it is frequently 
transmitted by unclean feeding-bottles, spoons, .etc. It is not confined to 
children, but is met with in adults in the final stages of fever,’in chronic 
tuberculosis, diabetes, and in cachectic states. The parasite grows in the 
upper layers of the mucosa, and the filaments form a dense felt-work among 
the epithelial cells. The disease begins on the tongue and is seen in the form 
of slightly raised, pearly-white spots, which increase in size and gradually 
coalesce. The membrane thus formed can be readily scraped off, leaving an 
intact mucosa, or, if the process extends deeply, a bleeding, slightly ulcerated 
surface. The disease spreads to the cheeks, lips, and hard palate, and may 
involve the tonsils and pharynx. In very severe cases the entire buccal mucosa 
is covered by the grayish-white membrane. It may even extend into the 
oesophagils and, according to Parrot, to the stomach and crecum. It is occa¬ 
sionally met with on the vocal cords. Robust, well-nourished children arc 
sometimes affected, but it is usually met with in enfeebled, emaciated infants 
•with digestive or intestinal troubles. In such cases the disease may persist 
for months. 

The affection is readily recognized, and must not be cqpfounded with 
aphthous stomatitis, in which the ulcers, preceded by the formation of vesi¬ 
cles, are perfectly distinctive. In thrush the microscopical examination shows 
the presence of the characteristic fungus throughout the membrane. In this 
condition, too, the mouth is usually dry— a striking contrast to the salivation 
accompanying aphthae. 

Thrush is more readily prevented than removed. The child’s mouth 
should be kept scrupulously clean, and, if artificially'led, the Jetties should 
be thoroughly sterilized. Lime-water or any other alkaline fluid, such as the 
bicarbonate of soda (a drachm to a tumbler of water), may be employed. 
When the patches are present these alkaline mouth-washes may be continued 
after each feeding. A spray of borax or of sulphite of soda (a drachm to 
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the ounce) or the black wash with glycerine may be employed. The permnn- 
ganatejf potassium is also useful. The constitutional treatment is of equal 
importance, and it will often be found that the thrush persists, in spite of 
all, iocal measures, until the general health of the infant is improved by 
ehanjjje oi air or the relief of the diarrhoea, or, in obstinate cases, the substi¬ 
tution of a natural for the artificial diet. . 

(f>) Gangrenous Stomatitis ( Oancrvm Oris; Noma). —An affection char¬ 
acterised by a rapidly progressing gangrene, starting on the gums or cheeks, 
and leading to extensive sloughing and destruction. This terrible, but for¬ 
tunately rare, disease is seen only in children under very'unsanitary conditions 
or dnringiconvalescence from the acute fevers. It is more common in girls 
thattjn hoys. It is met with between the ages of two and five years. In at 
least one-half of the cases the disease has occurred'during convalescence from 
measles. Cases have been seen also after scarlet fever and typhoid. 'Hie 
mucous membrane is first affected, usually of the gums or of one cheek. The 
process begins insidiously, and when first seen there is a sloughing ulcer of 
the mucous membrane, which spreads rapidly and leads to brawny induration 


of the skin and adjacent parts. The sloughing extends, and in severe cases 
the cheek is perforated. The disease may spread to the tongue and chin; 
it may invade the bones of the jaws and even involve the eyelids and ears. In 
mild cases an ulcer forms on the inner surface of the cheek, which heals or 


may perforate and leave a. fistulous opening. Naturally in such a severe 
affection the>constitutional disturbance is very great, the pulse is rapid, the 
prostration extreme, and death usually takes place within a week or ten days. 
The temperature may reach 103° or 101°. Diarrhoea is usually present, and 
aspiration pneumonia often develops. H. R. Wharton has described a case 
in which there was extensive colitis. Bishop and Ryan have isolated an organ¬ 
ism which resembles in all points the diphtheria bacillus of reduced virulence. 

The treatment of the disease is unsatisfactory. In many cases the onset 
is so insidious that there is an extensive sloughing sore when the case first 
‘ comes u nder observation. Destruction of the sore by the cautery, either the 
Paquelin or fuming nitric acid, is the most effectual. Antiseptic applications 
should be made to destroy the fetor. The child should be carefully nourished 


and stimulants given freely. . , 

- (6) Mercurial Stomatitis (Ftyalism ).—It occurs chiefly m persons who 
have a,special susceptibility, and rarely now as a result of the excessive use 
of the drug. It is met with also in persons whose occupation necessitates 
! tile-constant handling of mercury. It often follows the .administration of 
1 repeated amalldoses. Tlius, a patient with'heart-disease who was ordered 
an eighth of a grain of calomel every three hours for diuretic purpose* Imb 
after taking eight or ten doses, a severe stomatitis, which persisted for , u 
weeks.-* I have known it to follow the administration of small doses g^y 
powder. ‘The patient complains first of,a metallic taste m , 

gums become swollen, red, and sore, mastication is difficult the sah 
become enlarged and painful, and there is a great increase ,j 

The tongue is.swollen, the) breath has a foul odor, an , i ^ 

greases, there may bemleeration of the mucosa, an , ig ggn- 

°f the jaw. Although troublesome and distressing, Instances in 

ous, aid recovery usually takes place in a couple of weeks. .^stances in 
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which the teeth become loosened or 'lfitft.eh.ed or in which tho inflammation 
extends to the pharynx and Eustachian tubes are rarely seen now. 

, The administration of mercury should be suspended so soon as the gums 
are “touched.” Mild cases of the affection subside within a few days and 
require only atsimple mouth-wash. In severer cases th® chlorate of potassium 
may be given internally, and used to rinse the mouth. nThe bowels should lie 
freely opened; the patient should take a hot bath every evening and should 
•drink plentifully of alkaline mineral waters. < Atropine is sometimes service¬ 
able, and may be given in doses of of a grain twice a day. i Iodine is also 
recommended. When the salivation is severe and protracted, the patient be¬ 
comes much debilitated and anaemic, so that a supporting treatment is indi¬ 
cated. The diet is necessarily liquid, for the patient finds the chief difficulty 
in taking food. If the pain is severe a Dover powder may be given at 
night. 

Here may be appropriately mentioned the influence of stomatitis, particu¬ 
larly the mercurial form, upon the developing teeth of children. The con¬ 
dition known as erosion, in which the teeth are honeycombed or pitted owing 
to defective formation of enamel, is indicative, as a rule, of infaoffl.Q..fitomft- 
tit». Such teeth must be distinguished carefully from those of congenital 
syphilis, which may of course coexist, but the two conditions are distinct. Tho 
honeycombing is frequently seen on the incisors; but, according to Jonathan 
Hutchinson, the test teeth of infantile stomatitis arc the first permanent 
molars, then the incisors, “ which are almost as constantly pitted, eroded, and 
of bad color, often showing the transverse furrow which crosses all the teeth 
at the same level.” Magitot regards these transverse furrows as the result 
of infantile convulsions or of severe illness during early life. He thinks they 
are analogous to the furrows on the nails which so often follow a serious 
disease. 

(7) Geographical Tongue (Eczema of the Tongue ).—A yemarkable des¬ 
quamation of the superficial epithelium of the tongue in circinate patches, 
which spread while the central portions heal. Fusion of patches leads to areas 
with sinuous outlines. When extensive the tqngue may be covered with these 
areas, like a geographical map. The affection causes a good deal of itching 
and heat, and may be a source of much mental worry to the patients, who 
often dread lest it may be a commencing cancer. 

The etiology of the disease is unknown. It occurs in infants and chil¬ 
dren, and it is not very infrequent in adults. It has been regardedres a gouty 
manifestation, and transient attacks may accompany indigestion. It is very 
liable to relapse. In adults it may prove very obstinate, and I know of one 
instance in which the disease persisted in spite of all treatment for more than 
two years. Solutions of nitrate of silver give the most satisfactory results in 
relieving the intense burning. 

There is a troublesome affection, not unlike the geographical tongue, as 
the patients have the same sense of burning and pain on eating. It is a 
superficial glossitis, limited usually to the border and point of Die tongue, 
which presents irregular reddish spots, looking as if the epithelium was rc-. 
mated, and the papilla are reddened and swollen. The condition is sometimes 
known as ffiillflr’fl g 1naaitia Local treatment with nitrate of silver as a rule 
gives relief. 
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(8) Liukoplakia buccali*. —Samuel Pluiubo described the condition aa 
'i ^thuqpis tinau alis. It has also been called buccal psoriasis and leuco-keratosis 
‘mucosa oris. The following forms occur: (a) Small white spots upon the 
tpngue, slight^ raised, even papillomatous— lingual coma. (6) Diffuse thick¬ 
ening of the epithelial coating of the tongue, either a thin, bluish-white color 
or opaque white, depending upon the thickness. It is patchy, and more often 
Upon the dorsum and sides, (c) Diffuse oral leukoplakia, a rcmarknblo con- 
diti sj in which the roof of the mouth, the gums, lips, and cheeks arc covered 
-^itlTan opaque white, sometimes smooth, sometimes fissured, rugose layer. 
In this wide-spread form the tongue may be spared. The visible mucosa of 


the lips may be involved, and occasionally the genital mucosa. 

While appearing spontaneously, the condition is most common in heavy 
smokers, and has been called smoker’s tongue. Epithelioma occasionally 
starts from the localized patches. A majority of the patients have had syphi¬ 
lis, but the condition does not yield, as a rule, to specific treatment. There 
is a glossy, flat atrophy of the posterior part of the tongue, also believed to 
he syphilitic (Virchow). 

Leukoplakia is a very obstinate affection. All irritants, such as smoke and 
very hot food, should be avoided. I vocal treatment with one-half-pcr-ccnt 
corrosive sublimate or a one-per-cent chromic-acid solution has been recom¬ 
mended. The propriety of active local treatment is doubtful. Papillomatous 
outgrowths should be cut off. The X-rays may be tried. The most extensive 
form may disappear spontaneously. 

(D) Fetor Oris.—The practitioner is frequently consulted for foul breath, 
and is daily made aware of its wide-spread prevalence. Too often he is himself 
the subject of the condition, to the disgust of his patients, with whom ho 
has to come into such close contact. It is impossible to give even a list of all 
the causes which are mentioned. The following are a few of tho more im¬ 
portant: (1) In connection with indigestion and the associated catarrhal 
disturbances in the mouth, pharynx, and stomach. The breath is “ heavy,” 
as the mothers say. A simple mouth-wash and a mercurial purge suffice to 
remove it. In a more serious disease of the stomach the breath may lie foul, 
and occasionally, in sloughing cancer, horribly stinking. (2) Local condi¬ 
tions in the mouth: (a) All the forms of stomatitis. Smokers should re¬ 
member that, apart altogether from the smell of tobacco, their breath in the 
morning is usually, to say the least, “heavy. (b) -Pyonrltna a veo 
This is the most common cause of foul breath m adults, and 's almos c n- 
stantly present after middle life, causing a perfectly distinctive odor only too 
well known to all of us. To.feat for .thfcpmamee Ara^a hit of stou thread 
oUfcudgB-of a sheet of paper high up between the teeth and the gums and] 
•then smell it. Scrupulous treatment of the gums by a cn is ^ jj 

daily scourine etc. (3) The tonsillar diseases. In the crypts of the tonsils 
the epithelial debris accumulates, and, invaded by lmcro-oigamsms, g 
forms the little round or triangular bodies which ^ 
lacunae, and when pressed between the 

The fetor oris from this cause is quite distinctive. To ft ^ tong}l> 
child or adult, smell the finger after it has bexm rubbed fi . P° h 

Local treatment is needed. <4) Decayed teeth the md odor ° 
quite distinct from that of pyorrhoea or chronic tonsillitis. (6) uespn* y 
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Many diseases of the nose, larynx, bronchi, and lungs are associated with ionl 
breath. (6) Htemic. The halitus—tbe expired air from the lung—may he 
impregnated with odors from the blood. Of this there are many well-known, 
instances. 

For practical purposes, it is to be remembered that pyorrhcea. alveolaris 
and what is called chronic lacunar tonsillitis are the two most common causes 
of foul breath. 

(10) Oral Sepsis.—To William Hunter, of Charing Cross Hospital^js due 
the credit of insisting upon the importance of the mouth as the chief channel 
of entrance of the pyogenic organisms, and as itself the scat of septi<^ pro¬ 
cesses. Necrosed teeth, pyorrhoea alveolaris, gingivitis, alveolar abscess, etc., 
are present in a great many people. A systemic infection may follow or (lie 
general health may be lowered by the continuous production of pus. In ex¬ 
tensive pyorrhoea alveolaris the daily amount of pus must be considerable, 
and there can be no question that it has a debilitating influence on the general 
health and is sometimes associated with a moderate anaemia and with a pasty 
complexion. Hunter describes septic gastritis and septic enteritis as common 
sequences; indeed, he regards appendicular, pleuritic, gall-bladder and pyelitic 
inflammations as forms of “medical sepsis” dute largely to infection from 
the mouth. One form of pernicious anasmia—infective haemolytic anaemia— 
he believes to be due to oral sepsis, or an infective glossitis. Of-thaJSfljcases 
of pernicious anaemia 'which I had under observation in 1904» "pjuuxliuia 
alveolaris_was present in more than half, but not one presented the infec¬ 
tive glossitis. Certain types of nephritis are also believed to be due to oral 
infection. 

There is no question of the importance of the subject, and we should insist 
upon scrupulous cleanliness of the mouth and teeth, particularly clearing 
away the tartar and the pockets oi pus. An adult should have his teeth 
cleansed in this way by a dentist once a month. We should, too, have less 
delicacy in telling our friends in whom the dpas of the breath reveals the 
■presence of the pyorrhoea. (See B. M. J., NOvemner 19, 1904.) 

*~-( 11 ^Affections of the mucous glands are not very coiSinon. j In catarrhal 
tBMtfjies in children and, in measles they maf bo swollen. ’ They are enlarged 
andvery prominent in Mikulicz’s disease, with chronic symmetrical enlarge¬ 
ment of the salivary and lachrymal glands. There is a singular affection of 
the mucous glands of the lips, chiefly of the lower, with much swelling ami 
infiltration. It was described by Volkmann, and has been called -dis¬ 
eases The mucous glands are enlarged, t)je ducts much dilated, and on 
pressure a mucoid or muco-purulent secretion may exude. The skin over the 
lips may be reddened and swollen. 


B. DISEASES OF THE SALIVARY GLANDS. 

• 

SqpcneoretiQn ( Ptyalism ).—The norm al amount of saliva va ries from 
8 to 3 pin ts in the twenty-four hours. The .secretion is iq fiir-mefl during tin* 
taking n? fo nd and in the physiological processes, of dentition. A great in¬ 
crease, to which the term ptyalism is applied, is met with under many cir¬ 
cumstances. It occurs occasionally^- in mental and nq rvmia affections and in 
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Olhies. Occasionally it is seen in the acute fevers, particularly in small-,m 
It occurs sometimes witlu disease of the pancreas. It has b«m met with 
during Ration usually early, though it may persist throughout the entire 
course. It has been known to occur attach menstrual period; and, lastly 
it is a common effect of certain drugs. Mercury, gold, copper, the iodine 
compounds and (among vegetable remedies) jaborandi, ryuscarin, and to¬ 
bacco excite the salivary secretion. Of these wo most frequently see the 
effect^ mercury in producing ptyalism. The salivation may be present with¬ 
out any inflammation of the mouth. 


Xerostomia (Arrest of the Salivary and Buccal Secretions■ Dry 
Maulh). In this condition, first described by Jonathan Hutchinson, the 
secretions of the month and salivary glands are suppressed. The tongue is 
red, sometimes cracked, and quite dry; the mucous membrane of the cheeks 
and of the palate is smooth, shining, and dry; and mastication, deglutition, 
and articulation are very difficult. The condition is not common. A majority 
of the cases are in women, and in several instances have been dissociated with 
nervous phenomena. The general health, as a rule, is unimpaired. Hadden 
suggests that it is due to involvement of some ceutro which controls tho 
secretion of.the salivary and buccal glands. In one ease a man aged thirty- 
two had a peculiar growth in the mouth, which proved to be the remnants 
of food; owing to the absence of any salivary or buccal secretions, it collected 
along the gums, and became hardened and adherent. 

3. Inflammation of the Salivary Glands. 

(а) Specific Parotitis. (Sec Mum vs.) 

(б) Symptomatic parotitis or parotid bubo occurs; 

(1) In the course of the infectious fevers—typhus, typhoid, pneumonia, 
pyaemia, etc. In ordinary practice it occurs oftenest, perhaps, in typhoid 
fever. It is the result either of septic infection through the blood, or the 
inflammation, in many eases, passes up the salivary duct, and so reaches tho 
gland. The process is usually very intense and leads rapidly to suppuration. 
It is, as a rule, an unfavorable indication in the course of a fever. Parotitis 
may occur in sec<$8Elary syphilis. 

(2) In connection with injhry or disease of the abdomen or peb|p, a 
condition to which Stephen Paget has called special attention. Of 101 cases 
of this kind, “ 10 followed injury or disease of the urinary tract, 18 were 
due to injury or disease of the alimentary canal, and 23 were due to injury 
or disease of the abdominal wall, the peritonaeum, or the pelvic cellular tissue. 
I’ho remaining 50 were due to injury, disease, or temporary derangement of 
the, genital orga ns.” By temporary derangement is meant slight injuries or 
natural processes—a slight blow on the testis, the introduction of a pessary, 
menstruation, or pregnancy. The etiology of this form of parotitis is obscure; 
but Buckneli has brought forward strong evidence to show that in all these 
cases infectiort takes place through the duct. 

(3) In_ftgsocigtion with facial paralysis, as in a case of fatal peripheral^ 
neuritis described by Gowers; in diabetes and chronic metallic poisoning. 

In t.hn tToa+fnoTit nf pamti'd bubo the application of half a dozen leeches 
will sometimes reduce the inflammation and promote resolution. When sup¬ 
puration seems inevitable hot fomentations should be applied. A free in¬ 
cision should be made early. 


80 



442 


DISEASES OF THE DIGESTIVE SYSTEM. 


(c) Chronic parotitis, a condition in which the glands are enlarged, rarely 
painful, may IfaLloyyJnflammation of_±hu_ikroat or mumps. Salivation may 
bo present. It may be due to lead, mercury, or potassium iodide. It occurs 
also m-iphronic Bright’s disease and im.sccondary syphilis. Symmetrical en¬ 
largement of the parotids of moderate extent is not very uncommon .artiong 
hospital patients. r I have seen three instances this-year (1904-’05). I saw 
one case, with Halsted, in which for several years the glands had been greallv 
enlarged, forming prominent painless tumors. 

(d) Mikulicz’s Disease .—In 1892 Mikulicz described an enlargement of 
the salivary, lachrymal, and buccal glands, persisting for years without any 
special cause. A good many .cases have now been reported. In my patient, 
a girl of eleven, the spleen was also enlarged. She died of chronic tubercu¬ 
losis, and before death the enlargement of the salivary glands had disap¬ 
peared. The lachrymal glands were completely sclerotic. 

(e) Gaseous Tumors of Stem’s Duct and of the Parotid Gland .—Tn glass- 
blowers and musicians Steno’s duct may become inflated with air and to™ 
a tumor the size of a nut or of an egg. Some have contained a mixture of 
air, saliva, and pus. In rare cases there are gaseous tumors of .the glands, 
which give a sensation of crepitation on palpation. 


C. DISEASES OF THE PHARYNX 

(1) Circulatory Disturbances. —(a) IJypmejnia is common ijuaite and 
chronic affections of the throat, and is frequently seen, as a result, oilhe irri¬ 
tation of tobacco smoke, and-from the constant use of the voice. Venous 
stasis is seen in valvular disease of the heart, and in mechanical obstruction 
of .the superior vena cava by tumor or aneurism. Ip-aortic, insufficiency the 
capillary pulse may sometimes be seen and the intense throbbing of the in¬ 
ternal carotid may be mistaken for aneurism. 

(6) Ussmarrhage is found in association with bleeding from other mucous 
surfaces,- or it is d uel to l ocal causes—granulations or vegetations. It may 
be mistaken for haimorrhage from the lungs or stomach., Sometimes the 
patient finds the pillow stained in the morning with bloody secretion. The 
condition is rarely serious, and requires only suitable local treatment. Qcca- 
sionjjly.a- haemorrhage takes place into the mucosa, producing a pharyngeal 
haematoma. I have thrice seen a condition of the uvula resembling hemor¬ 
rhagic infarction. One was in a patient with acute rheumatism, to whom 
large doses of salicylic acid had been given; the other two wore instances of 
poliosi s rheumatics, in both of which partial sloughing of the uvula took 
place. 

(c) (Edema. —An infiltrated oedematous condition of the uvula and adja¬ 
cent parts is not very uncommon,in conditions.of.debility, i in _profound 
fopmia, and-in Bright’s disease. Tho uvula is sometimes from this cause 
enormously enlarged, whence may arise difficulty in swallowing or in 
breathing. '' 

(2) Aoute Pharyngitis (Sore Throat; Angina Simplex). —The entire 
pharyngeal simetnjes, often with the tonsils, are involved. The condition 
may follow c old or ex posure. In other instances it2is as sociated with con- 
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rcfifr jfiniul sta tes, such as. rheumatism or gout, or .with digestive disorders. 
The patient complains of uneasiness and 'soreness in swallowing, of a feeling 
of and d rvneaa in the throat, together with a constant'.desire to hawk 

'Ulld coftgh. Frequently the inflammation extends into the larynx and pro- 
"'hj CTl ho frrs ^ ness. Not uncommonly it is only part of a general liaso-plmryn- 
g ejil catar rh. The process may pass into the Eustacliiaq lubes and ciuise 
slight deafness. There is stillness of the neck, tlie lympli-glands of which 
iinwK'enhu’gal and painful. The constitutional symptoms are randv severe. 
Theuiseaseysets in with a chilly feeling and slight lever; the pulse is in¬ 
creased in frequency. Occasionally the febrile symptoms are more severe, 
particularly if the tonsils are specially involved. The examination of the 
throat shows general congestion of the mucous membrane, which is dry and 
glistening, and in places'covered with sticky secretion. The uvula may he 
much swollen. 

Acute pharyngitis lasts only a few days and requires mild measures. If 
tlunfonsils are involved and the fever is high, aconite or sodium salicylate may 
be given. Guaiaeum also is beneficial; but in a majority of the cases a 
niiln m^l purg e or a sajjuo aperient and inhalations with steam meet the 
indications. 

(3)' Chronic Pharyngitis.—This may followirepeated acute attacks. It 
is very common:ill persons who smoko or drink to excess, and in those who 
, ago && voice very much, such as clergymen, hucksters, and others. It is 
frequently associated with chronic nasal catarrh. The naso-pharynx and the 
posterior wall are the parts most frequently affected. The mucous membrane 
is relaxed, the venules are dilated, and roundish bodies, from 2 to I mm. 
in diameter, reddish in color, project, to a variable distance beyond the mucous 
membrane. These Tcprcseut the proliferations of lymph tissue about the 
mucous glands. They may he very abundant, forming elongated rows m the 
lateral walls of the pharynx. With this there may he a dry glistening state 
of the pharyngeal mucosa, sometimes known as pharyngitis Mia. ho p la 
of the fauces and the uvula are often much relaxed ho ^retion fori s 
at the hack of the pharynx and the pat.ent may feel it drop down o n h 
vault, or it is tenacious and adherent, and is only removed by repeated effoits 

^ In V the g i rcatment, special attention must be paid to the general health 
If possible, the cause should he ascertained. The condition *’ "<on 
stanfc in smokers, and can not, be cured withou s oppmg . 

The use of food either too hot or too much spiced should U; ^ Tn 

it depends upon excessive exercise of the voice rc» siou 
many of th«Tc«, elmnge of ,ir and too.c, help very 

tJLt of the throat gargta. ™t». ^ “ t ™2lTl« .JI 

temporary relief, but when the hypertrophic con , uft ny instances 

should be thoroughly destroyed by the g “ lva |'°'™j' 0 |. s ‘ thc ( . on dition persists, 
this affords great and pennanent relief, bn permanent relief, 

and as it is not unbearable, the patient gives up a ^ ar0 usually 

(4) TTloeration of the Pharynx.-(a) ^1 ^. ic „‘ tnrr b. 
amallj superficial, and generally associat " l jtuuted on the posterior 

(b) Syphilitic. Most frequently 6raa ll, shallow ex- 

wall of the p harynx, they occur m the secondary stage 
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cavations with the mucous patches. In the tertiary stage,, they are due to 
erosion of-gummata, and in healing, they leave whitish cicatrices. 

(c) Tuberculous. Not very uncommon in advanced cases of phthfoa ■ jf 
extensive, they form one of the most distressing features of the diseased Tim 
ulcers are irregular, with ill-defined, edges and grayisikyellosfjiases. The pos¬ 
terior wall of the-pharynx may have an eroded, worm-eaten appearance. These 
ulcers are, as a rule, intensely- painful. Occasionally the pr iiyepy dfacajm j a 
about the tonsils and the pillars of the fauces. 

(d) Ulcers occur in connection with pseudo-membranous inflammation, 
particularly the diphtheritic. In cancer and in lupus ulcers are also present. 

(e) Ulcers are met with in certain of the fevers, particularly in 
typhoid. 

In many instances the diagnosis of the nature of pharyngeal ulcers is 
very difficult. The tuberculous and cancerous varieties are readily recog¬ 
nized, but it happens not infrequently that a doubt arises as to the syphilitic 
character of an ulcer. In many instances the local conditions may be uncer¬ 
tain. Then other evidences of syphilis should be sought for, and the patient 
should be placed on mercury and iodide of potassium, under which remedies 
specific ulcers usually heal with great rapidity. 

(5) Acute Infectious Phlegmon of the Pharynx.—Under this term Sen¬ 
ator has described cases in which, along with difficulty in swallowing,soreness 
of. the-, throat, and sometimes "hoarseness, the 'gicck enlarges, the pharyngeal 
mucosa becomes swollen and injected,'the fever is high, the constitutional 
symptoms are severe, and the inflammation passes on rapidly to suppuration. 
The symptoms are very intense. The swelling of the pharyngeal tissues early 
reaches such a grade as to impede respiration. Very similar symptoms may 
be produced by foreign bodies in the pharynx. 

(6) Retro-pharyngeal abscess occurs: (1) In healthy children between 

fix months and two years of age. The child becomes restless, the voice 
changes; it becomes nasal or metallic in tone, and there are pain-ond difli 
culty in swallowing. Inspection of the pharynx reveals .ft projecting tumoi 
in the middle line, or if it be not visible, it is readily felt, on .palpation 
projecting from the posterior wall. This form has been carefully describee 
by .Knplik (2) As a not infrequent sequel of the fevers, particularly o 
scarlet fever and diphtheria. (3) In caries of the bodies of the oervica 
vertebras. * 

The diagnosis is readily made, as the projecting tumor can be seen, o 
felt with the finger on the posterior wall of the pharynx. 

(1) Angina Ludovici ( Ludwig’s Angina; Cellulitis of the Neele ).—I 
medical practice this is seen as a'secondary inflammation in the specifi 
fevers, particularly diphtheria and scarlet fever. It may, however, occn 
idiopnthically or result from trauma. It is probably always a streptococci! 
infection which spreads rapidly from the glands. The swelling at first i 
most marked in the submaxillary region of one side. The symptoms an 
as* a rule, intense, and, unless early and thorough surgical measures are eir 
ployed, there is great risk of systemic infection. Semon holds that the var 
ous acute septic inflammations of the throat—acute oedema of the laryn 
phlegmon of the pharynx and larynx, and angina Ludovici—“represei 
degrees varying in virulence of one and the same process.” 
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D. DISEASES OF.THE TONSILS. 

I. ACUTE TONSILLITIS. 

L FOLLICULAR OR LACUNAR TONSILLITIS. 

• 

For practical purposes, under this name may he described the various 
forms which have been called catarrhal, erythematous, uleero-membranous, 
and herpetic. 

Etiology.—The disease is met with most frequently in young persons, but 
in children under ten it is less common than the chronic form. It is rare 
in infants. Sex has no special influence. Exposure to' wet and cold, and 
bad hygienic surroundings appear to have a direct etiological connection with 
the disease. In so many instances defective drainage has been found asso¬ 
ciated with outbreaks of follicular tonsillitis that sewer-gas is regarded as a 
common exciting cause. One attack renders a patient more liable to sub¬ 
sequent infection. The tonsils proper and the adjacent lymphatic tissues 
undoubtedly act as portals of entry for micro-organisms, not only in acute 
rheumatism but probably in other affections. Packard has called particular at¬ 
tention to acute tonsillitis as a precursor of endocarditis, erythema nodosum, 
and chorea. Cheadle describes it as one of the phases of rheumatism in 
childhood, with which articular attacks or chorea may alternate. The exist¬ 
ence of pains in the limbs upon which some lay stress is no evidence of the 
connection of the affection with rheumatism. A disease so common and 
wide-spread as acute tonsillitis necessarily attacks many persons in whose 
families rheumatism prevails or who may themselves have had acute attacks. 

■Mackenzie gives a table showing that, in four successive years more cases 
occurred in September than in any other month; in October nearly as many, 
with July, August, and November next. In this country it seems more preva¬ 
lent in the spring. So many cases arise within a short time that the disease 
may be almost epidemic. It spreads through a family in such a way that ,t 

“iflKS; JUStT*- is a 

and the testes and ovaries. F. J. Shepherd has called attention to the cir¬ 
cumstance that acute tonsillitis is a very common affectionm newly rnarr.^ 
persons. The commonest organism found m tonsillitis 1 P ffler 

Staphylococci also occur. In some cases the baci us V* ' , Atypical 
has ten found, but it does not always possess the full virulence (see Atypical 

l ’°7„l D i2S'-Th S laeur. .1 .he .en.». bee,™ ..led 

tion product., which form cheesy-looking masses, L' n f on tigimus lacuna 

of the erroto. Not infroy.entl, the «»d.t...s 1.1 and 

coalesce. The intervening mucosa is usually > JL. n v, ranoU s exuda- 

may present herpetic vesicles or, in some instancy ^from diph- 

tion, in which case it may be difficult to dis ‘hffi 1 f m i C rococci and 

theria. The creamy contents of the crypt are made up 

epithelial dSbris. , pl ,ill and aching pains in 

Symptom*.—Chilly feelings, or even a ^ rapidly, and in the 

the back and limbs may precede the onset. 1 he fever rises P „ 



446 


DISEASES OF THE DIGESTIVE SYSTEM. 


case of a young child may reach 105° on the evening of the flrst day. The 
patient complains of soreness of the throat and difficulty in shallowing. On. 
examination,, the tonsils are seen to be swollen and the crypts present tho 
characteristic creamy exudate. The tongue is furred, the breath, is,. h£ary 
and foul, and the urine is highly colored and loaded with urates. In-children 
tho respirations are usually very hurried, and the pulse, is greatly incragsed 
in rapidity. Swallowing is painful, and the voice often becomes nasal. Slight 
swelling of the cervical glands is present. In severe cases the symptoms in¬ 
crease and the tonsils become still more swollen. The inflammation gradually 
subsides, and, as a rule, within a week tho fever departs and the local condition 
greatly improves. The tonsils, however, remain somewhat swollen. The pros¬ 
tration and constitutional disturbance are often out of proportion to the 
intensify of the local disease. 

Complications.—Febrile albuminuria is not uncommon, and even acute 
nephritis. Endocarditis and pericarditis are more rare. It is to be borne in 
mind that in a child with fever an apex systolic murmur is almost invariably 
present. The disease may extend to the middle ear. A diffuse erythema, may 
simulate the rash of scarlet fever. 

Diagnosis.—It may be difficult to distinguish follicular tonsillitis from 
diphtheria. It would seem, indeed, as if there were intermediate forms be¬ 
tween the mildest lacunar and the severer pseudo-membranous tonsillitis. In 
the follicular-form the individual yellowish-gray masses, separated by the 
reddish tonsillar tissue, are very characteristic; whereas i n dip htheria the 
membrane is of ashy gray, and uniform, not patchy. A point of the greatest 
importance in diphtheria is that the membrane is not limited to the tonsils, 
but creeps up the pillars of the fauces or appears on the uvula. The diph¬ 
theritic membrane when removed leaves a bleeding, eroded surface jr whereas 
the exudation of lacunar tonsillitis is easily separated, and there is no erosion 
beneath it. In all doubtful cases cultures should be made to determine the 
presence or absence of Locffler’s bacillus. 


n. SUPPURATIVE TONSILLITIS. 

Etiology.—This arises under conditions very similar to those mentioned 
in the lacunar form. It may follow exposure to cold or wet, and is particu¬ 
larly liable to recur. It is most common in adolescence. The inflammation 
is here more deeply seated. It involves the stroma, and tends to go on to 
suppuration. 

Symptoms. —The constitutional disturbance is very great. 1 Tha tempera- 
ture rises to 104° or 105°, and the pulse ranges from 110 to 130. Nocturnal 
delirium is not uncommon. The prostration may be extreme. Thera is no 
local disease of similar extent which so rapidly exhausts the strength of a 
patient. Soreness and dryness of the throat, with pain in swallowing, are 
the symptoms of which the patient first complains. One or both tonsils may 
be involved. They are enlarged, firm to the touch, dusky red and cedematous, 
and the contiguous parts are also much swollen. The swelling of the glands 
may be so great that they meet in the middle line, or one tonsil may even 
push .the uvula aside and almost touch the other gland. The salivary and 
buccal: secretions are increased. The glands of the heck enlarge, the lower jaw 
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is fixed, and the patient is unable to open his mouth. In from two to four 
days the enlarged gland becomes softer, and fluctuation can be distinctly felt 
by placing one finger on the tonsil and the other at the angle of the jaw. The 
abscess points usually toward the mouth, but in some cases toward the phar¬ 
ynx. It may burst spontaneously, affording instant and great relief.; Suffo¬ 
cation has followed the rupture of a largo abscess and the entrance of the pus 
into the larynx. When the suppuration is peritonsillar and extensive, the 
internaLcarotid artery may be opened; but these are, fortunately, very rare 
accidents. 

Treatment. —In the follicular form.aconite may be given in full doses. It 
acts very beneficially in children. The salicylates, given freely at the outset, 
arc regarded by some as specific, but 1 have seen no evidence of such prompt 
and decisive action. At night, a full dose of Dover's powder may be given. 
The use of guaiaeum, in the form of 2-grain lozenges, is warmly rccom- 
f mendcd. Iron and quinine should be reserved until the fever has subsided. 
A pad of spongio-piline or thick flannel dipped in ice-cold water may be 
applied around the-neck and covered with oiled silk. More convenient still 
is aTmall ice-bag. '■ Locally the tonsils may be treated with the dry sodium 
bicarbonate. The moistened fingertip is dipped into the soda, which is then 
rubbed gently on the gland and repeated every hour. Astringent preparations, 
such as iron and glycerin, alum, zinc, and nitrate of silver, may he tried, to 
cleanse and disinfect the throat, solutions of borax or thymol in glycerin and 


water may be used. _ • . 

In suppurative tonsillitis hot applications in the form of poultices and 
fomentations are more comfortable and better than the ice-bag. 1 lie gland 
should be felt—it can not always be seen—from time to time, and should be 
opened when fluctuation is distinct. The progress of the disease may be short¬ 
ened and" the patient spared several days of great suffering if the gland is 
scarified early- The curved bistoury, guarded nearly to the point- with plaster 
or cotton, is the most satisfactory instrument. The incision should be made 
from above downward, parallel with the anterior pillar. -There are cases in 
which, before suppuration takes place, the parenchymatous swelling is so 
great that the patient is threatened with suffocation. In such instances either 
the tonsil must be excised or tracheotomy performed. Delavan refers to two 
cases in which he states that tracheotomy would, under these circumstances, 
have saved life. Patients with this affection require a nourishing liquid diet, 

and during convalescence iron in full doses. 

Early removal of the tonsils should be practised when a child suffer, 
recurring attacks, and thorough local treatment should be given o he naso 
pharynx Particular care should be taken of the child s mouth and throat. 


II. CHRONIC TONSILLITIS. 

(Ctak Naso-Pharyngeal Obstruction; Mouth-Breathing; Aprosexia.) 


Unde, this MX '» 

tissue in the vnnlt of the pharjrni. A, ;l „,| |l,is tissue, end 

as the affection usually involves both the 1 

the symptoms arc not to be differentiated. 
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Chronic enlargement of the tonsillar tissues is an affection of great im¬ 
portance, and may influence in an extraordinary way the m$ntaLaafl.hodily 
development of children. 

Etiology.—Hypertrophy of the tonsillar structures is occasionally congen¬ 
ital. Cases are perhaps most frequent in children, during the third hemi- ' 
decade. It may he associated with a general proliferation of all the lymphoid 
tissues of the body— lymphatism. The condition also occurs in young adults, 
more rarely in the middle-aged. The enlargement may-follow diphtheria or 
the eruptive fevers. The frequency of the occurrence of adenoid growths in 
the naso-pharynx has been variously stated. Meyer, to whom the profession 
is indebted for calling attention to the subject, found them in about one per 
cent of the children in Copenhagen, while Chappell found 60 cases in the 
examination of 2,000 children in New York. These figures give a very 
moderate estimate of the prevalence of the trouble. It occurs equally 
in boys and girls, according to some writers with greater prevalence in the 
former. 

Morbid Anatomy.—*-The tonsils proper present a condition of chronic 
hypertrophy, due to multiplication of all the constituents of the glands. The 
i lymphoid elements may be chiefly involved without much development of 
the. stroma. In other instances the fibrous matrix is increased, and the organ 
is then harder, smaller, firmer, and is cut with much greater difficulty. 

The adenoid growths, which spring from the vault of the pharynx, form 
masses varying in size from a small pea to an almond. They may be sessile, 
with broad bases, or pedunculated. They are reddish in color, of moderate 
firmness, and contain numerous blood-vessels. “Abundant, as a rule, over 
the vault, on a line with the fossa of the Eustachian tube, the growths may 
lie posterior to the fossa—namely, in the depression known as thg fossa of 
Bosenmuller, or upon the parts which axe parallel to the posterior wall of the 
pfiafjfffik, The growths appear to spring in the main from the mucous mem¬ 
brane covering the localities where the connective tissue fills in the inequali¬ 
ties of the base of % skull” (Harrison Allen). The growths are most 
frequently papillomatous with a lymphoid parenchyma. Hypertrophy of the 
pharyngeal adenoid tissue may be present without great enlargement of the 
tonsils proper. Chronic catarrh of the nose usually coexists. 

Symptoms.—‘■The direct effect of chronic tonsillar hypertrophy is the es¬ 
tablishment of mouth-breathing. The .indirect effects are deformation of the 
thorax, changes in the facial expression, sometimes marked alteration in 
the mental condition, and in certain cases stunting of the growth. Woods 
Hutchinson has suggested that the embryological relation of these structures 
with the pituitary body may account for the interference with development. 
The establishment of mouth-breathing is the symptom which first attracts 
the attention. It is not so noticeable by day, although the child may present 
the vacant expression characteristic of this condition. If At nig ht the child’s 
sleep.is greatly disturbed; the respirations are loud and snorting, mid there 
are sometimes prolonged pauses, followed by deep, noisy inspirations. .fThe 
pulse may vary strangely during these attacks, and in the prolonged interval 
may be slow, to increase greatly with the forced inspirations. .The abe na? 

- should be observed during the sleep of the child as they are sometimes mucl 
r wrae t ed du rin g jn a piration, due to a laxity of the walls, a condition readilj 
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modied by the use -of a soft wire dilator. > N ight terrors are common. The 
lild may wake .up in a paroxysm of shortness of breath. Sometimes these 
jtaeks are of great severity and thedyspnoea, or rather orthopncea, may sug- 
jgt pressure of enlarged glands on the trachea. Sometimes there is a noc- 
jmftl paroxysmal cough of a very troublesome character (Balne’s cough), 
sually excited by lying down. The attacks may occur through the day. 

When the, mouth-breathing has persisted for a long time definite changes 
re brought about in the face, mouth, and chest. The facies is so peculiar 
nd distinctive that the condition may be evident at a glance. The expression 
, flgji heavy, and apathetic, due in part to the fact that the mouth is habit.u- 
Hy left open. In long-standing cases the child is very stupid-looking, re¬ 
ponds slowly to questions, and may he sullen and cross. The lips arc thick, 
he nasal orifices small and pinched-in looking, the superior dental arch is 


larrowed and the roof of the mouth considerably raised. 

The remarkable alterations in the shape of the chest in connection with 
nlarged tonsils were first carefully studied by Dupuytren (1828), who evi- 
lently fully appreciated the great importance of the condition. He noted 
‘ a lateral depression of the parietes of the chest consisting of a depression, 
nore or less great, of the ribs on each side, and a proportionate protrusion 
>f the sternum in front.” J. Mason Warren (Medical Examiner, 1839) gave 
in admirable description of the constitutional symptoms and the thoracic 
leformities induced by enlarged tonsils. These, with the memoir of Lambron 
(1861), constitute the most important contributions to our knowledge on the 
subject.’ Three types of deformity may be recognized: 

(a) Thb Pigeon or Chicken Breast, by far the most common form, in 
which the sternum is prominent and there is a circular depression in the 
lateral zone (Harrison’s groove), corresponding to the attachment of the 
diaphragm. The ribs are prominent anteriorly and the sternum is angulated 
forward at the manubrio-gladiolar junction. As a mouth-breathet is watched 
during sleep, one can see the lower and lateral thoracic regions retracted 
during inspiration by the action of the diaphragm. * . 

7b) Chest. —Some children, the subject of chronic naso-pharyn- 

geal obstruction, have recurring attacks of asthma, and the chest may be 
gradually deformed, becoming rounded and barrel-shaped, the neck short, 
and the shoulders and back bowed. A child of ten or eleven may have the 
thfcracic conformation of an old man with emphysema. , 

(c) The Funnel Breast (Trichterbrvst).-^ remarkable deformdy, 
in whi<* there is a deep depression at the lower sternum, has excited much 
controversy as to its mode of origin. I believe that in 
least it is due to the obstructed breathing in connection with adraoid vegeta^ 
turns. I have seen, two cases in children, in which the condition rc _ 

ess of formation. During inspiration the lower 8 . tern ™_ de g to that 

traded, so much so that at the height the de P^ 10 “ ]ower F s tcrnal region 
of a well-marked " TricMerbrwt.” While in repose, the lower stomai re* 


was distinctly excavated. pronunciation of 

The voice is altered and acquires a nasal quali^. Tim pro^ ^ 

certain letters j^changed, and there is ma 11 y aviation of moutfr- 
sonants^ jnd m. Bloch lays great stress upon the associai 

breathing with stuttering. 
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The hearing is. impaired, usually owing to the exte nsion .of mgagg aati^j 
along the Eustachian tubes and the obstruction with mucus ortEenaarowi^ 
of their orifices by pressure of the adenoid vegetations. In eqmajjwttuicei 
may be duaJaj»,t£action of the drums, as the upper pharynx is insufljfcientffl 
supplied with air. Naturally the senses of taste and smell are much'imp aircdS 
With these symptoms there may belitfle or no nSsal calarrE or^SSchargc 
but the pharyngeal secretion of mucus is always increased. Children, hots 
ver, "do not notice this, as the mucus is usually swallowed, but older person! 
ixpectorate it with difficulty. 

Among other symptoms may be mentioned headache, which is by no means 
meommon, general listlessness, and an indisposition for physical,nr mental 
sxertion. Habit-spasm of the face has been described in connection with it 
[ have known several instances in which permanent relief has been afforded 
ay the removal of the adenoid vegetations. Enuresis is occasionally an asso- 
hated symptom. The influence upon the mental development is striking 
Mouth-breathers are usually dull, stupid, and backward. It is impossible fo 
them to fix the attention for long at a time, and to this impairment of th 
mental function Guye, of Amsterdam, has given the name agroffxia. Head 
aches, forgetfulness, inability to study without discomfort, are frequent syrnp 
toms of this condition in students. There is more than a grain of truth i 
the aphorism shut your mouth and save your life, which is found on the titli 
page of Captain Catlin’s celebrated pamphlet on mouth-breathing (1861‘ 
to which cause he attributed all the ills of civilization. 

A symptom specially associated with enlarged tonsils is fetor of the breat 
In the tonsillar crypts the inspissated secretion undergoes decomposition at 
an odor not unlike that of Limburger cheese is produced. The little ehee 
masses may sometimes be squeezed from the crypts of the tonsils. Thouj 
the odor may not apparently be very strong, yet if the mass be squeezed t 
tween the‘fingers its intensity will at once be appreciated. In some eases 
chronic enlargement the cheesy masses may be deep in the tonsillar crypl 
and if they remaiiflCor a prolonged period lime salts are deposited and 
tonsillar calculus ism this way produced. 

Children with enlarged tonsils are especially prone to take cold aDd 
recurring attacks of follicular disease. They are also more liable to di] 
theria, and in them the anginal features in scarlet fever are always m< 
serious. The ultimate results of untreated adenoid hypertrophy are imp 
tant. In some cases the vegetations disappear, leaving an atrophic condit 
of the vault of the pharynx. Neglect may also lead to the so-called Tho 
waldtfa. disease, in which there is a cystic condition of the pharyngeal toi 
and constant secretion of muco-pus. 

Diagnosis. —The facial aspect is usually distinctive. Enlarged tonsils 
readily seen on inspection of the pharynx. There may be no great enlai 
meat of the tonsils and nothing apparent at tho back of the throat even w 
the naso-pharynx is completely blocked with adenoid vegetations. In child 
the rhinoscopic examination is rarely practicable. Digital examination is 
most satisfactory. The growths can then be felt either as small, flat bo 
or, if extensive, as velvety, grape-like papillomata. 

Treatment. —If the tonsils are large and the general state is evidc 
influenced by them they should be at once removed. Applications of io 
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pencilling the crypts with nitrate of silver, arc of service in the 
bs, but it is waste of time to apply them to very enlarged glands, 
i pondition in which the tonsils are not much enlarged, but the crypts 
ntly.ffilled with cheesy secretions and cause a very bad odor in the 
rich instances the removal of the secretion and thorough pencil- 
pta. with chromic acid may be practised. The* galvano-cantery 
jgljiee .in many cases of enlarged tonsils when there is any objec- 
Jjprfto"the more radical surgical procedure. 

. The treatment of the adenoid growths in the pharynx is of the greatest 
importance, and should be thoroughly carried out. Parents should be frankly 
told that the affection is serious, one which impairs the mental not less than 
the bodily development of the child. In spite of the thorough ventilation 
of this subject by specialists, practitioners do not appear to have grasped ns 
yet the full importance of this disease. They are far too apt to temporize and 
unnecessarily to postpone radical measures. The child must be anesthetized, 
when the growths can be removed. The dangers of the operation are slight. 
Hsemorrhage occurs and may be severe. Death from chloroform has been 
somewhat frequent. Hinckel (N. Y. Med. Jr., Oct. 29, 1898) has collected 
18 case&TTHiey probably come in the category of the cases of sudden death in 
lympbatiam. The good effects of the operation are often apparent within a 
few days, and the child begins to breathe through the nose. In some instances 
the habit of mouth-breathing persists. As soon as the child goes to sleep 
the lower jaw drops and the air is drawn into the mouth. In these cases a 
shin strap can be readily adjusted, which the child may wear at night, n 
severe caws it may take months of careful training before the child can speak 
properly. An all-important point in the treatment of lesions of the naso¬ 
pharynx (and, indeed, in the prevention of this unfortunate condition) is to 
increase the,.breathing capacity of the chest by making the child perform 
systematic exercises, which cause the air to be driven freely and forcibly m 
aid out through the naso-pharynx. I can not too strongly commend this 

suggestion of Mr. Arbuthnot Lane. . q 

Throughout the entire treatment attention should be paid to hygiene a 
diet, and Oliver oil and the iodide of iron may be administered with benefit. 


E. DISEASES OF THE (ESOPHAGUS. 

$ I. ACUTE (ESOPHAGITIS. 

Etiology.— Acute inflammation occurs (a) in the catanhal ° f 

the specific fevers; more rarely as an extension from p r0( f UC cd ) )y 

.(&) SlCreault of intense mechanical or chemical imitation, P fon J 

foreign,bodies, by very hotJiquids, or . by ,? t T°?^ ^ rr ^ V ^;' cas i on ally in pneu- 
of pseudp-jaewhranous inflammation m dip - ^ inflammatioll in small- 

mo _5i?> ty phoid,f ever, and pyarnna. (d) As a P ■ administration of 

pox, and, aoc'';.ding to Laennec, as a result o p . , , cancer either 
tartar emetic, (e) In connection with local is ,V acute oesopha¬ 

gi the tube itself or extension to it from wi 
, Ptis, occasionally witty ulceration, may occu po 
1 ■} 
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Morbid Anatomy.—It is extremely rare to see redness of the mucosa, 
except when chemical irritants hare been swallowed. More commonly the 
epithelium is thickened and has desquamated, so that the surfa ce is covered 
with a fine granular substance. The mucous fpllicles are swollen and occa- 
*Bionally there may be seen small erosions. In the pseudo-membranous inflam¬ 
mation there is a grayish croupous exudate, usually limited in extent, at the 
upper portion of the gullet. This must not be confounded with the grayish- 
white deposit of thrush in children. The pustular disease is very rare in 
small-pox. In the phlegmonous inflammation the mucous membrane is greatly 
swollen, and there is purulent iimltration in the submucosa. This may Ik; 
limited as about a foreign body, or extremely diffuse. It may even extend 
throughout a large part of the gullet. Gangrene occasionally supervenes. 
There is a remarkable fibrinous or membranou* oesophagitis, most frequently 
met within the fevers, sometimes also in hysteria, in which long casts of the 
tube may be vomited. 

Symptoms.—Pain in deglutition is always present in severe inflammation 
of the oesophagus. A dull pain beneath the sternum is also present. Tn the 
milder forms of catarrhal inflammation there are usually no symptoms. The 
presence of a foreign body is indicated by dysphagia and spasm with the 
regurgitation of portions of the food. Later, blood and pus may be ejected. 
It is surprising how extensive the disease may be in the oesophagus without 
producing much pain or great discomfort, except in swallowing. The intense 
inflammation which follows the swallowing of corrosives, when not fatal, 
gradually subsides, and often leads to cicatricial contraction and stricture. 

Treatment.—The treatment of acute inflamuMtion of the oesophagus is 
extremely unsatisfactory, particularly in the severer forms. The slight ca¬ 
tarrhal cases require no special treatment. When the dysphagia is intense 
it is best not to give food by the mouth, but to feed entirely by encmata. 
Fragments of ice may be given, and as the pain and distress subside, demul¬ 
cent drinks. External applications of cold often give relief. ^0 

A chronic form (^oesophagitis is described, but this results usually from 
the prolonged action of the causes which produce the acute form. 

Ulceration, Catarrhal .—Follicular ulcers are not uncommon. Tuberculoui 
and syphilitic ulcers are rare. Very prominent varicose veins and small ero 
sitaB are not uncommon. The other forms are the carcinomatous, the erosior 
due to aneurism, and the ulcerative action of corrosive substances. There an 
two other important variqties—the ulcers in acute infectious diseases, diph 
theria, scarlet fever, afid pneumonia; and the peptic ulcer of the stomach, firs 
described by Albers in 1839. Tileston has collected forty eases of pepti 
ulcer in t]ie oesophagus. The pain, dysphagia, vomiting, and hsemorrhng 
have been the most important symptoms. Perforation occurred in six cases 
in one instance into the aorta. 

(Esophageal Varices .—Associated with chronic heart-disease and more fre 
quently with the senile and the cirrhotic liver, the oesophageal veins may be 
come distended and varicose. The mucous membrane ia in a state of chrotu 
catarrh, and the patient has'frequent eructations of jgiucus. .Bupture of thes 
varices is one of the . commonest causes of hsematemesis in cirrhosis ^of th 
•live»>ud in enlarged spleen. The blood may pass per rectum alone, as in 
cask reported by Power, of Baltimore, in 1889.' 
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8 PABM OP Tj h k (ESOPHAGUS (CESsophagisnuu). 

jjiia *H 5 alled spasmodic stricture of the gullet is met with in hysterical 
j ^jaate '; and -fiyppchondriacs, also in chorea, epilepsy, and especially hydro* 
ftoElSr :Ii is -sometimes associated also with the lodgment qf foreign bodies. 

* onB “ found'in females of a marked neurotic habit, but may 
lso occnr in'Sderly men. It may be present only during pregnancy. Among 
he cases which have come under my observation, one was a hypochondriac 
ivefT sixty-years of age who for many months had taken only liquid, food, and 
nth 1 great difficulty, owing to a spasm which accompanied every attempt to 
wallow. The readiness with which the bougie passed and the subsequent 
listory showed the true naturq of the case. The patient complains of inability 
jo swallow solid food, and in extreme instances even liquids are rejected, 
rhe attack may come on abruptly, and be associated with emotional disturb- 
ujjgs and with.substemal pain. The bougie, when passed, may be arrested 
temporarily at the seat of the spasm, which gradually yields, or it may slip 
through without the slightest effort. The condition is rarely serious, though 
it may persist for years. Spasm of the lower end of the gullet, associated 
with cardio-spasm, may be the cause of a remarkable fusiform dilatation of 
the oesophagus. Death has, however, followed it. 

The diagnosis is not difficult, particularly in young persons with marked 
nervous manifestations. In elderly persons cesophagismus is almost always 
connected with hypochondriasis, but great care must be taken to exclude 
cancer. 

In some cases a cure W'at once effected by the passage of a bougie. The 
general neurotic condition also requires special attention. 

Paralysis of the oesophagus scarcely demands separato consideration. It 
is a very rare condition, due most often to central disease, particularly bulbar 
paralysiflklt may be peripheral in origin, as in diphtheritic paralysis. Occa- 
sionallyit occurs also in hysteria. The essential symptom is dysphagia. 


TTT STEICTURE OP THE (ESOPHAGUS. 

This results from: -(a) Congenital stenosis of the oesophagus—There are 
two groups of cases, one in which there is complete occlusion, and t c mi e 
of the tube is converted into a fibrous cord; the other, the more common, m 
which the lower part opens into the trachea or one of the bronchi. There are 
some 19 cases on record (William Thomas). (6) The cicatricial fraction 
of healed -ulcers, usually due to corrosive poisons, occasionally to »yph^ 1! h a 
in rare instant after the fevers, (c) The growth of tumors mthowdj 
as in the so-called cancerous stricture. Eighty-five per ^nt of the casesw 
of this nature (Kelynack and Anderson), (d) External 
rm, ^wged^mpMands, enlarged thyroid, other tumors, and sometimes 

Vpericardial effusion. . ,, „ t an( j j n ex _ 

The cicatricial stricture may occur anywhere m the ^ 

treme paaes may, indeed, involve the whole tu , d toward the 

stances if; is found either bjgi*,up near toe P a D^ gmall qnanti ties of 
stomach- The narrowing majjie .extreme, so tnat o y i 
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food can trickle through, or the obstruction may be quite slight. There is 
usually no difficulty in making a diagnosis of the cicatricial stricture, as the 
history of mechanical injury or the swallowing of a corrosive fluid makes 
clear the nature of the case. UVhen the stricture is low down the oesophagus 
is dilated and the walls are usually much hypertrophied, i W hen the obstruc¬ 
tion is high in the gullet, the food is usually rejected at once, whereas, if it is 
low, it may be retained and a considerable quantity collects before it is re¬ 
gurgitated. Any doubt as to its having reached the stomach is removed by 
the alkalinity of the material ejected and the absence of the characteristic 
gastric odor. Auscultation of the oesophagus may be practised and is some¬ 
times of service. The patient takes a mouthful of water and the auscultator 
listens along the left of the spine. Tho normal oesophageal bruit may be 
heard later than seven seconds, the normal time, or there may be heard a loud 
splashing, gurgling sound. The secondary murmur, heard as the fluid enters 
the stomach, may lie absent. The passage of the oesophageal bougie will deter¬ 
mine more accurately the locality. Conical bougies attached to a flexible 
whalebone stein are the most satisfactory, but the gum-elastic stomach tulie 
may be used; a large one should be tried first. The patient should be placed 
on a low chair with the head well thrown back. The index finger of the 
left hand is passed far into tho pharynx, and in some instances this procedure 
alone may determine the presence of a new growth. The bougie is passed 
beside the finger until it touches the posterior wall of the pharynx, then along 
it, more to one side than in the middle line, and so gradually pushed into 
the gullet. It is to be borne in mind that in passing the cricoid cartilage there 
is often a slight obstruction. Great gentleness should be used, as it has hap¬ 
pened more than once that the bougie has been passed through a cancerous 
ulcer into the mediastinum or through a diverticulum. 1 have known Ibis 
accident to happen several times—once in the case of a distinguished surgeon, 
wlio performed cesophagoloniy and passed the tube, as he fhought, into (be 
stomach. The post mortem on the next day showed that the tube had entered 
a diverticulum and through it the left pleura, in which the milk injected 
through the tube was found. In another instance tho tube passed through a 
cancerous ulcer into the lung, which was adherent and inflamed. In a recent 
instance the passage of the tube was the cause of an acute pleurisy. Fortu¬ 
nately these accidents, sometimes unavoidable, are extremely rare. It is well 
always, as a precautionary measure before passing the bougie, to examine 
carefully for aneurism, which may produce all the symptoms of organic stric¬ 
ture. In cases in which the narrowing is extreme there is always emaciation. 
For treatment, surgical works must be consulted. 

IV. CANCER OF THE (ESOPHAGUS. 

This is usually epithelioma. It is not a common disease; there have been 
only 20 eases in the medical wards of the Johns Hopkins Hospital in sixteen 
years. It may occur in quite young persons; I saw a case with Julius Fried- 
enwald in a woman under thirty years of age. It is more frequent in males 
than in females. The middle and lower thirds are most often affected. At 
first confined to the raucous membrane, the cancer gradually increases and 
soon ulcerates. The lumen of the tube is narrowed, but when ulceration is 
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extensive in the later stages the stricture may lie less marked. Dilatation of 
ihe^ tnhe and hypertrophy of the walls usually 1 take place above the cancer. 
T&ulcp may perforate the trachea or a bronchus, the lung, the pleura, the 
nffi ffi j frjtin um, the aorta or one of ils larger branches, the pericardium, or it 
m# erode the vertebral column. The recurrent laryngeal ner\es are not 
infrequently implicated. Perforation of the lung produces., as a rule, local 
gangiqne. 

Symptom*. —The earliest symptom is/dysphagia, which is progressive pml 
may become extreme, so that the patient emaciates r apidly.? Regurgitation 
may take place at once; or, if the cancer is situated near the stomach, it may 
be defer redfor ten or fifteen minutes, or even longer if the tube is much 
dilated. The rejected materials may he mixed with blood and may contain 
cancerous fragments. In personsfover fifty years of age persistent difficulty 
in swallowing •accompanied bv rapid emaciation usually indicates icsophngeal 
cancer.J T he , cervical lymph-glands are frequently enlarged and may give 
early indication of the nature of the trouble. Pain may be persistent or bo 
present only when food is taken. In certain instances the pain is very great. 
The latent cases are very rare. Bronchitis and broncho-pneumonia are com¬ 
mon terminal events. 

Prognosis. —The prognosis is hopeless; the patients usually become pro¬ 
gressively emaciated, and die cither of asthenia or sudden perforation of the 
ulcer. 

Diagnosis. —In the diagnosis of the condition it is important, in the first 
place, to exclude pressure from without, as by aneurism or other tumor. The 
history enables us to exclude cicatricial stricture and foreign bodies. The 
sound may be passed and the presence of the stricture determined. As men¬ 
tioned above, great care should be exercised. Fragments of carcinomatous 
tissue mav in some instances be removed with the tube. . On auscultation 
along the left side of the spine the primary oesophageal murmur may be much 
altered in quality. 

Treatment.— In most cases milk and liquids can be swallowed, but supple¬ 
mentary nourishment should be given by the rectum. It may be advisable 
in some instances to pass a tube into the stomach and introduce food in this 
way. When there is difficulty in feeding the patient it is very much better 
to have gastrostomy performed at once, as it gives the greatest comfort and 
ease, and prolongs the patient’s life. 


V. RUPTURE OP THE OESOPHAGUS. 

(1) Rupture may occur in a healthy organ as a result of prolonged vomit- 
ingafter a full meal, or when intoxicated. Eight cases arc on recori (■ ir- 
ehow’sArchiv, vol. 162). Bocrhaave described the first case in Baron Wassen- 
nar, who “broke asunder the tube of the oesophagus near the <liaptira-rn^M 
that, after the most excruciating pain, the elements which he swallowed passed, 
together with the air, into the cavity of the thorax, and he expire 

0UT (2) U In' a few cases the rupture has occurred in a diseased and weakened 

tube, near the scar of an ulcer, for example. uncommon 

(3) Post-mortem softening—cesophago-malacia-a not very uncora 
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condition, must not be mistaken for it. In spontaneous rupture the rent 
is clean-cut and circumferential; in malacia it is rounded and often cribri¬ 
form, and the margins are softened. The contents of the stomach may be 
in the left pleura. 

VI. DILATATIONS AND DIVERTICULA. 

• Stenosis of the gullet is followed by secondary dilatation of the tube above 
the constriction and great, hypertrophy of the walls. ^Primary dilatation, 
which is extremely rare, appears to be associated with spasm of the lowea 
end of the gullet and of the cardiac orifice. The tube may attain extraor-' 
dinary dimensions, as in the specimen presented in 1904 to the Association 
of American Physicians by Kinnicutt (see Transactions). Regurgitation of 
food is the most common symptom. There may also be .difficulty in breathing 
from pressure. 

Diverticula are of two forms: (a) Pressure diverticula, which are most 
common at the junction of the pharynx and gullet, on the posterior wall. 
Owing to weakness of the muscles at this spot, local bulging occurs, which is 
gradually increased by the pressure of food, and finally forms a saccular 
pouch. (6) The traction diverticula situated on the anterior wall near the 
bifurcation of the trachea, result, as a rule, from the extension of inflam¬ 
mation from the lymph-glands with adhesion and subsequent cicatricial con¬ 
traction, by which the wall of the gullet is drawn out. Diverticula have been 
successfully extirpated. 

A rare and remarkable condition, of which a case has been recorded by 
MacLachlan, and of which a second is still (1904) in attendance at my clinic, 
is the oesophago-pleuro-cutaneous fistula. In my patient fluids are discharged 
at intervals through a fistula in the right infra-elavicular region, which 
appears to communicate with a cavity in the upper part of the pleura or 
lung. The condition has persisted for more than "twenty-five years. 


F. DISEASES OF THE STOMACH. 

I. ACUTE GASTRITIS. 

(Simple Gastritis; Acute Gastric Catarrh; Acute Dyspepsia.) 

Etiology. —Acute gastric catarrh, one of the most common of complaints, 
occurs at all ages, and is usually traceable toiqjxors.ia diet. It may follow 
t.bftii pgestinn of more food than the stomach can digest, or it may result from 
j tft frin g unsui table articles, which either themselves irritate the mucosa or, 
remaining undigested, decompose, and so excite an acute dyspepsia. A fre¬ 
quent cause is thee taking of food which has begun to decompose, particularly 
in hot weather. In children these fermentative processes are very apt to 
excite acute catarrh of the bowels as well. Another very common cause is the 
VltHTC nf c1wA n1| and the acute gastritis which follows a drinking-bout m 
. one at the most typical forms of the disease. The tendency to acute indi¬ 
gestion varies very much in different individuals, and indeed in families- 
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r e recogmze this in using the expressions a “ delicate stomach ” and a 
s tiffing St o ma ch. (fr ui ty perso ns are generally thought to be more disposed 
to mte dyspepsia than others. Acute catarrh of the stomach occurs at the 
outee^of many of ''ihe infectious fevers. 

Lcbert described a special infectious form of gastric catarrh, occurring 
in c^igeakjBm, and only to bo distinguished from mild .typhoid fever by 
:h& ab sen ce of rose spots and swelling of the spleen. Many practitioners still 
idhere, to the belief Hint there is a form of ncust ric fcver f but the evidence 
if its existence is by no means satisfactory and certainly a great majority 
Wall •cases are examples of mild typhoid. 

Morbid Anatomy.— Beaumont's study of St. Martin’s stomach showed 
that in acute catarrh the* mucous membrane is reddened and swollen, Joss 
jastric juice is secreted, and mucus covers the surface. Slight hiemorrhagea 
may occur or even small erosions. The submucosa may be somewhat icdcma- 
tous. t Micro s c opically the changes are chiefly noticeable in the mucous and 
peptic cells, which are_swailen arid more granular, and there is an infiltration 
oi thejnteftubular tissue with leucocytes. 

Symptoms. —In mild cases the symptoms are those of slight “ indigestion” 
—an uncomfortable feeling in the abdomen, headache, depression, nausea, 
eructations, and vomiting, which usually gives relief. The longue is heavily 
coated and the saliva is increased. In children there are intestinal symptoms 
—diarrhoea and colicky pains. There is usually no fever. The duration is 
rarely more than twenty-four hours. In the severer forms the attack may 
set in with a chill and febrile reaction, in which the temperature rises to 
102° or 103°. The tonguo is furred, the breath heavy, and vomiting is fre¬ 
quent. The ejected substances, at first mixed with food, subsequently con¬ 
tain much mucus and bile-stained fluids. There may be constipation, but 
very often there is diarrlura. The urine presents the usual febrile charac¬ 
teristics, and there is a heavy deposit of urates. The abdomen may be some¬ 
what distended and slightly tender in the epigastric region. Herpes may 
appear on the lips. The attack may last from one to three days, and occa¬ 
sionally longer. The examination of the vomitus shows, as a rule, absence 
of the hydrochloric acid, presence of lactic and fatty, apids, and marked 
increase in the mucus. 

Kagnflrtt:— The ordinary afebrile gastric catarrh is readily recognizecL, 
The acute febrile form is so similar lo the initial symptoms of many of the* 
infectious diseases that it is impossible for a day or two to make a diagnosis, 
particularly in the cases which have come on, so to speak, spontaneously and 
independently of an error in diet. Some of these resemble closely an acute 
infection; the symptoms may he very intense, and if, as sometimes happens, 
t the attack sets .in with severe headache and delirium the case may be mistaken 
■ for .meningitis. When the abdominal pains arc intense the attack may be 
fconfoim^gd.with gallstone colic. In discriminating between acute febrile gas¬ 
tritis and the abortive formsbif tvphoid fever it is lo be borue innimd a 

the former the temperature rises abruptly, the remissions are slighter and 
the drop is more sudden. The initial bronchitis, the well-marked splenic 
enlargement, and the rose spots arc not present. It is a very common error 
to class under gastric fever tlie mild forms of the various m < e i ■ 

$’he gastric crisis in locomotor ataxia have in many instances been confounded 
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with a simple acute gastritis, and it is always wise in adults to test the knee- 
jerks and pupillary reactions. 

Treatment. —Mild cases recover spontaneously in twenty-four hours, and 
require no treatment other than a d ose of castor oil in children or of-_hluc 
masain adults. In the severer forms, if there is mneh distress in the jegioa 
of the stomach, the vomiting should be promoted by warm water or the'simple 
emetics. A full dose of calomel, 8 to 10 grains, should be given, and ftjllpwod 
the next morning by a dose of nunyadi-Janos or Carlsbad water. I#'there 
is eructation of acid fluid, bicarbonate of soda and bismuth may be ' given 
The stomach should have, if possible, absolute rest, and it is a good plan is 
the case of strong persons, particularly in those addicted to alcohol, to cut 
off all food for a day or two. The patient may be allowed soda water and 
ice freely. It is well not to attempt to check the vomiting unless it is 
excessive and protracted. Kccovcry is usually complete, though repeated 
attacks may lead to subacute gastritis or to the establishment of chronic 
dyspepsia. 

EUggmonout Gastritis; Acute Suppurative Gastritis. —This is an ex¬ 
cessively rare disease, characterized by the occurrence of suppurative processes 
in the"submucosa. The affection is more common in men than in women. 
Leith has collected 85 cases, and has given the best account in the literature 
(Edinburgh Hospital lleports, vol. iv). The cause is seldom obvious. It 
has been met with as an. idiopathic affection, but it has occurred also in 
puerp eral fever and other .septic processes, and has occasionally followed 
■ tquiuia. Anatomically there appear to be two forms, a'diffuse purulent 
infiltration and? a localized abscess formation, in which case the tumor may 
reach the size of an egg, and may burst into the stomach or into the peri¬ 
toneal cavity.' In two of the cases I have seen, the abscess was in connection 
with cancer of the stomach, and it is interesting to note that in both there 
were recurring chills. In a third case, in a jliffuse .carcinoma, there was ex¬ 
tensive phlegmonous inflammation with vomiting of a horribly foetid material. 

Symptoms.— The symptoms are variable. There are usually pgin in the 
abdomen, fever, dry tongue, and symptoms of a severe infective process, de¬ 
lirium and coma preceding death. Jaundice has been met with, and a pur- 
PUlic rash. Occasionally, when the abscess tumor is large, it has been fell 
externally, in one case forming a mass as large as two fists. There are in¬ 
stances which run a more chronic course, with pains in the abdomen, fever 
and chills. 

Diagnosis. —The diagnosis is rarely possible, even when with abscess rup¬ 
ture occurs, and the pus. is vomited, as it is not possible to differentiate the 
condition from an abscess perforating into the stomach from without. It if 
stated, however, that Chvostek made the diagnosis in one of his cases. 

Tmrio G astritis. —jjphis most intense form of inflammation of the stomach 
is excited by the shallowing of concentrated mineral acids or strong alkalies, 
or hy such poisons as phosphorus, corrosive sublimate, ammonia, arsenic, etc. 
In the jon-cor rosiye poisons, such as phosphorns, arsenic, and antimony, the 
t process consists of an acute degeneration of the glandular elements, andzhsem- 
otrbage. In the powerful concentrated poisons mPTn K,H, "f -in r tm - 

surely destroyed, and may be converted into a brownish-black eschar. In 
the less severe grades there may be areas of necrosis surrounded, by inflam- 
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mafo yy r eaction,, while the submucosa is haanorrhagic and infiltrated. The 
process is of course more intense at the fundus, but the active peristalsis may 
drive the poison through the pylorus into the intestine. 

Symptoms. —The symptoms are intense pain in the mouth, throat, and 
atoin&lth, salivation, great difficulty in swallowing, and constant vomiting, the 
vomitdi materials being bloody and sometimes containing-portions of the 
nmOgdA, membrane. The abdomen is tender, distended, and painful on pros- 
BUreivtn the most acute cases symptoms of collapse supervene; the pulse is 
ffealcpthe skin pale and covered with sweat; there is restlessness, and some- 
ttxaes convulsions. There may be albumin or blood in the urine, and petechia; 
may. occur: on the skin. When the poison is less intense, the sloughs may 
separate, leavihg ulcers, which too often lead, in the oesophagus to stricture, 
in the stomach to chronic atrophy, and finally to death from exhaustion. 

Diagnosis. —The diagnosis of toxic gastritis is usually easy, as inspection 
of the mouth and pharynx shows, in many instances, corrosive effects, while 
the examination of the vomit may indicate the nature of the poisflfc. 

In poisoning by. acids, magnesia should be administered in milk or with 
egg albumen. When strong alkalies have been taken, the dilute acids should 
be administered. If the case is seen early, lavage should be used. For the 
severe inflammation which follows the swallowing of the stronger poisons 
palliative treatment is alone available, and morphia may be freely employed 
to allay the pain. 

Diphtheritio or Membranous Gastritis. —This condition is met with occa¬ 
sionally in diphtheria, but more commonly as. a secondary process in typhus 
nr typhoid fever, pneumonia, pyaimia, small-pox, and occasionally in debili¬ 
tated children. The exudation may be extensive and uniform or in patches. 
The condition is not recognizable during life, unless, as in a case of John 
Thomson’s, the membranes are vomited. 

Xyootio and Parasitic Gastritis. —It occasionally happens that fungi grow 
in the stomach and excite inflammation. One of the most remarkable cases 
of the kind is that reported by Kundrat, in which the favus fungus occurred 
in the stomach and intestine. 

In cancer and in dilatation of the stomach the sarcinse and yeast 
probably aid in maintaining the chronic gastritis. As a rule, the gisMs 
juice is capable of killing the ordinary bacteria. Orth states that the anthrax 
bacilli, in certain cases, produce swelling of the mucosa and ulceration. 
Fug. Fraenkel has reported a case of acute epphysematous gastritis probably 
of.mycotic origin. The lame of certain insects may excite gastritis, as in the 
cases reported by Qerhardt,. Mcscliede, and others. In rare instances tuber¬ 
culosis and syphilis attack the gastric mucosa. 

n. CHRONIC GASTRITIS. 

(Chronic Catarrh of the Stomach; Chronic Dyspepsia.) 

Definition.— A condition of disturbed digestion associated with increased 
mucous formation, qualitative or quantitative changes in the gastric juice, 
enfeeblement of the muscular coats, so that the food is retained for an ab¬ 
normal time in the stomach; and, finally, with alterations in the structure 
of the mucosa. 
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Etiology.—The causes of chronic gastritis may be classified-as folio 
(1) Cifiifitic. i Unsuitable or improperly prepared food, and thei 
use o f certain articles of diet, such as very fatjubstances or foods 
too much of the carbohydrates. sThe use in excessive quantity of hotibr 
hot c akes, and pie is a fruitful cause, particularly in the United States. 1 
. use in excess of,tea or coffee, and, above all, of alcohol in its various feoffs.' 
Under this heading, too, may be mentioned the habits ofr'eatinjj at irregular 
hours or too rapidly and imperfectly chewing the food. 4 Excess in eating, 
does more damage than excess in drinking. The platter kills more than the 
sword. A common cause of chronic catarrh is; drinking too freely of ice- 
water during meals, a' practice which plays no small part in the prevalence 
of dyspepsia in America. Another frequent causers the abuse of tobacco, 
particularly chewing. (2) Constitutional causes. . Anaemia,-.chlorosis,^chronic 
tuberculosis, i-gout, diabetes, and Bright’s disease are often associated with 
chronic gastric catarrh. (3) .Local conditions: (a) of the stomach, as in 
i canc er, and .dilatation, which are invariably accompanied by catarrh; 

(5) conditions of the portal circulation, causing chronic engorgement of the 
mucous membrane, as iqjsirrhosis, chronic heart-disease, and certain chronic 
lung affections. 

Morbid Anatomy.—Anatomically two forms of chronic gastritis may be 
recognized, the simple and the sclerotic. 

(а) Simpl e Chkonio Oastiutls. — The organ is usually enlarged, the 
mucous membrane pale gray in color, and covered with closely adherent, 
tenacious mucus. The veins are large, patches of eechymosis are not infre¬ 
quently seen, and in the chronic catarrh of portal obstruction and of chronic 
heart-disease small haemorrhagic erosions. Toward the pylorus the jnucosn 
is not infrequently irregularly pigmented, and presents a rough, wrinkled, 
mammillated surface, the etat mamelane of the French, a condition which 
may sometimes be so prominent that writers have described it as gaslritit 
polyposa. The membrane may be thinner than normal, and much firmer, 
tearing less readily with the finger-nail. Ewald thus describes the histolog¬ 
ical changes: Tlie minute anatomy shows the ‘pi cture of a parenchymatous 
and an inte rstitial inflammation. : The gland, cells are in part eroded ninhow 
cl oudy granular swelling or atrophy, j'fhe distinction between the .principal 
and marg inal cells can not be recognized, and in many places, particularly in 
the pyloric region,<,thejtuhea.have lost their regular form and. show in many 
places an atypical branching, like the fingers of a glove.; Individual glands 
are cut off toward the fundus, but appear at the border of the submucosa as 
cysts, partly empty, with a smooth membrane, partly filled with remnants 
of hyaline and refractile epithelium. ‘An abundant small-celled infiltration 
passes apart the tubules, being particularly marked toward* the surface of 
■the mucosa, and from the submucosa extensions of the connective tissue may 
be seen passing between the glands. The mucoid transformation of the cells 
of the tubules is a striking feature in the process and may extend to the 
very fundus of the glands. 

(б) gounomo G a sthiti b. —As a final result of the parenchymatous and 
interstitial changes the mucous membrane may undergo complete atrophy, 
so that but few traces of secreting substance remain. There appear to be 
two form s of this sclerotic atrophy—rone with thinning of the coats of th6 
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stomach ,' ^Ethisii ventrindi. and a retention or even increase of the size of 
th®!tp8Rp> the other with enormous thickening of the coats and great reduc- 
tion ih^the volume of the organ, the condition which is usually described as 
cirrhoa is ventriGuli. Extreme atrophy of the mucous membrane of the stom- 
aciThas been carefully studied by Fenwick, Ewald, and others, and we now 
recognize the fact that there may be such destruction and degeneration of the 
glandular elements by a progressive growth of interstitial tissue that ulti¬ 
mately scarcely a trace of secreting tissue remains. In a characteristic case, 
studied by Henry and myself, the greater portion of the lining membrane 
ofjhe stomach was converted into a perfectly smooth, cuticular structure, 
showing no trace whatever of glandular elements, with enormous hypertrophy 
of the muscularis mucowe, and here and there formation of cysts. In the 
other form, with identical atrophy and cyst formation, there is enormous 
increase in the connective tissue, and the stomach may be so contracted that 
it does not hold more than a couple of ounces. The walls may measure from 
2 to 3 cm.; the greatest increase in thickness is in the submucos^ but the 
hypertrophy also extends to the muscular layers. A similar affection may 
coexist in the caecum and colon. The condition may be difficult to distinguish 
from diffuse carcinoma. There may be also proliferative peritonitis, with 
perihepatitis, perisplenitis, and ascites. While one is not justified in saying 
that all cases of cirrhosis of the stomach represent a final stage in the history 
of a chronic catarrh, it is true that in most cases the process is associated 
with atrophy of the gastric mucosa, while the history indicates the existence 
of chronic dyspepsia. 

Symptoms. —The affection persists for an indefinite period, and, as is the 
case with most chronic diseases, changes from time to time. The appetite 
is variable, sometimes greatly impaired, at others very good. Among early 
symptoms are feelings of distress or oppression after eating, which may be¬ 
come aggravated and amount to actual pain. When the stomach is empty 
there may also be a painful feeling. The pain differs in different cases, and 
may be trifling or of extreme severity. When localized and felt beneath the 
sternum or in the praecordial region it is known as lmaEkburn or sometimes 
-efedialgia. /There is pain on pressure over the stomach, usually diffuse and 
not severe. The tongue is coated, and the patient complains of a bad taste in 
thejjouth. The tip and margin of the tongue are very often red. Associated 
with this catarrhal stomatitis there may be an increase in the salivary and 
pharyngeal secretions. -'■Nausea is an early symptom, and is particularly apt 
to occur in the morning hours. It is not, however, nearly so constant a symp- 
tonximchronic gastritis as in cancer of the stomach, and in mild grades of the 
affection it may not occur at all.' Eructation of gas, which may continue for 
some hours after taking food, is a very prominent feature in cases of so-called 
flatulent dyspepsia, and ■ there may be marked distention of the intestines. 
With the gas, bitter fluids may be brought up. Vomiting, which is not very 
frequent, occurs either immediately after eating or an hour or two later. 
In the chronic catarrh of old topers a bout of morning vomiting is common, 
in which a slimy mucus is brought up. The vomitus consists of food in 
various stages of digestion and slimy mucus, and the chemical examination 
shows the p reqenffi of abnorma l .acids, such as butyric, or even aceticjn 
addition to J*ctic~acid, while the hydrochloric acid, if indeed it be present, 
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is much reduced in quantity. - The digestion may be much delayed, and, on./ 
washing out the stomach as late as seven hours after eating, portions 
ire still present. The prolonged retention favors decomposition, the-BtenfUtt; 
becomes distended with gas, and this, with the chronic catarrh, may jaS3Ui| 
gradually an atony of the muscular walls. The absorption is slofrtf anil; 
iodidcjpf potassium, given in capsules, which should normally reach, < 

within fifteen, minutes, may not be evident for more than JwJf an ; 

Constipation- is usually present, but in some instances there is dixmh&t^, 
and undigested food passes rapidly through the bowels. The urine i^eften a 
scanty, high-colored, and deposits a heavy sediment of urates. 

Of other symptoms headache is common, and the patient feels constantly 
out of sorts, indisposed for exertion, and low-spirited. In aggravated Cases 
melancholia may occur. Trousseau called attention to the occurrence of 
vertigo, a marked feature in certain cases. The pulse is small, sometimes 
slow, and there may be palpitation of the heart. Fever does not occur. 
Cough Is sometimes present, but the so-called stomach cough of chronic 
dyspeptics is in all probability dependent upon pharyngeal irritation. 

The Gastric Contents. —The fasting stomach may be empty or it may 
contain much mucus— gastritis mucipara of Boas. Tn the test bnflpkfast, 
withdrawn in an hour, the HC1 is usually diminished, though it may no nor¬ 
mal— gastritis acida. In other cases the free HC1 may be absent-dainti* 
anacida. While in the advanced forms of atrophy of the mucosa there may 
be neither acids nor ferments— gastritis atrophicans. 

The motor function of the stomach is not usually much impaired. 

The symptoms of atrophy of the mucous membrane of the stomach, with 
or without contraction of the organ, arc very complex, and can not be said 
to present a uniform picture. The majority of the cases present the symp¬ 
toms of an aggravated chronic dyspepsia, often of such severity that cancer 
is suspected. In one of the cases which I examined, the persistent distress 
after pa timr. the vomiting, and the gradual loss of flesh and strength, very 
naturally led to this diagnosis, but the duration of the disease far exceeded 
that of ordinary carcinoma. In the cirrhotic form the tumor mass may some¬ 
times be felt. In atrophy of the stomach, whether associated with cirrhosis 
or not, the clinical picture may be that of a severe amentia. As early as 
1860, Flint called attention to this connection between atrophy of the gastric 
tubules and anemia, an observation which Fenwick and others have amply 
confirmed. 

Diagnosis.—Ewald distinguishes three forms of chronic gastritis: (1) 
Simple gastritis; (2) mucous ( schleimige ) gastritis; (3) atrophic gastritis. 

In (1) the fasting stomach contains only a small quantity of a slimy 
fluid, while after the test breakfast the HC1 is diminished in quantity or 
may be absent. Lactig. acid anil Hie fatty acids may be present. After Boas’s 
more rigid test meal the organic acids are rarely found. The pepsi n and 
rennet aie always present. 

In (2) the acidity is always slight and the condition is distinguished from 
(1) chiefly by the large amount of mucus present. 

In (3) the fasting stomach is generally empty, while after the test break¬ 
fast Hf!| , pepsin, and tbe-eurdlmg fermentj;re.wholly wanting; 

rp tlR ^’ffpoaia of sourer of tlm-ntrffffrieK from ehronio gastriti&unay be very 
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lijtolt-wbea,-a tumor is not present. The cases require most careful study, 
take several months before a decision can be reached. 
XjjlJ&eatment.—When possible the cause in each case should be ascertained 
a#an attempt made to determine the special form of indigestion. Usually 
Jjpr|;1#.EO difficulty in differentiating the ordinary catarrhal and the nervous 
raffle. A careful study of the phenomena of digestion in the way already 
ajdrdown, though not essential in every instance, should certainly ho carried 
>nt in the more obstinate and obscure forms. Two important questions should 
>S-asked of every dyspeptic—first, as to the time taken at his meals; and, 
i6cond, as to the quantity he eats. Practically a large majority of all cases 
af disturbed digestion come from hasty and imperfect mastication of the food 
and from overeating. Especial stress should be laid upon the former point. 
In sonFe instances it will alone suffice to cure dyspepsia if the patient will 
count a certain number before swallowing each mouthful. The second point 
is of even greater importance. People habitually eat too much, and it is 
probably true that a greater number of maladies arise from excess in eating 
than from excess in drinking. Chittenden’s researches have shown that we 
require much less nitrogenous food to maintain a standard of perfect health 
-a Jiftpn that the Hindoos and Japanese have also taught us. George 
Cheywa thirteenth aphorism contains a volume of dietetic wisdom: “ Every 
wise mffi j after Fifty, ought to begin to lessen at least the quantity of his 
Aliment)‘and if lie would continue free of great and dangerous Distempers 
and preserve his Senses and Faculties clear to the last he ought every seven 
years go on abateing gradually and sensibly, and at last descend out of Life 
as he ascended into it, even into the Child’s Diet.” 

(a) Sensual and Dietetic. —A careful and systematically arranged diet¬ 
ary is the first, sometimes the only, essential in the treatment of a case of 
chronic dyspepsia. It is impossible to lay down rules applicable to all cases. 
Individuals differ extraordinarily in their capability of digesting different 
articles of food, and there is much truth in the old adage, “ One man’s food 
is another man’s poison.” The jndividua l preferences for different articles 
nf..fnnd.ahonld..bfcjU!rtntttcd in the milder formal Physicians have probably 
beta too arbitrary in this direction, and have not yielded sufficiently to the 
intimations given by the appetite and desires of the patient. 

i A rigid milk diet may be tried. “ Milk and sweet sound Blood differ in 
nothing but in Color: Milk is Blood” (George Cheync). In the forms asso¬ 
ciated with Bright’s disease and chronic portal congestion, as well as in many 
instances in which the dyspepsia is part of a neurasthenic or hysterical trouble, 
this plan in conjunction with rest is most efficacious. If milk is not digested 
Wall it may be diluted one-third with soda water or Vichy, or 5 to 10 grains 


ofcarbonate of soda, or a pinch of salt may be added to each tumblerful. In 
many cases the milk from which the cream has been taken is better Imrne. 
^Buttermilk is particularly suitable, but can rarely be taken for so long a time 
alone, as patients tire of it much more readily than they do of ordinary milk. 
Hot only can the general nutrition be maintained on this diet, but patients 
sometimes increase in weight, and the unpleasant gastric symptoms disappear 
entirely. It should be given at fixed hours and in definite quantities. A pa¬ 
tient may take 6 or 8 ounces every three hours. The amount necessary varies 
a good’deal, but at least 3 to 5 pints should be given in the twenty-four hours. 
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This form of diet is not, as a rule, well borne when there is a tendency’to., 
dilatation of the stomach. T im milk im'y but it is' 

impossible to feed a chronic dyspeptic in this way. The stools shouts.be 
carefully watched, and if more milk is taken than can be digested if is-well 
■ to supplement the diet with eggs and dryjtaasi or biscuits. 

In a large proportion of the cases of chronic indigestion it is not necessary 
to annoy the patient with such strict dietaries. It may be quite eufijciwit to 
jout off certain articles of food. Thus, if. there-are aoid eruetatirm 0 »jjfrtu- 
the far.inaceo.Ui,foods should_.be- restricted, particularly. 
t he coarse r vegetables. A fruitful source of indigestion is the hot bread 
in different forms, is regarded as an essential part of an American breakfast. 
This, as well as the various forms of pancakes, pies and tarts, with-heavy 
pastry, and fried articles of all sorts, should be strictly forbidden. As a rule, 
white bread, toasted, is more readily digested than bread made from the whole 
meal. Persons, however, dilTer very much in this respect, and the Graham 
or brown bread is for many people most digestible. Sugar and. very sweet 
articles of fo od should be taken in great moderation or avoided altogether 
by persons with chronic dyspepsia. Many instances of aggravated indigestion 
have come to my notice due to the prevalent practice of eating largely of 
ice-cream. One of the most powerful enemies of the American stomach in 
the present day is the soda-water fountain, which has usurped so important 
a place in the apothecary shop. 

Fats, wi th the exception of a moderate amount of good butter, very fat 
meats, and thick, greasy soups shoidd bo avoided. Ripe fruit in moderation 
is often advantageous, particularly when cooked. Bananas are not, as a rule, 
well borne. Strawberries are to many persons a cause of an annual_ attack of 
indigestion and sore throat in the spring months. 

As stated, in the matter of special articles of food it is impossible to lay 
down rigid rules, and it is the common experience that one patient with 
indigestion will take with impunity the very articles which cause the greatest 
distress to another. 


Another detail of importance which may be mentioned in this connection 
is the general hygienic management of dyspeptics. These patients are often 
introspective, ’dwelling in a morbid manner on their symptoms, and much 
inclined., to take a despondent view of their condition. Very little progress 
can be made unless the physician gains their confidence from tho outset. 
Their fears and whims should not be made too light of or ridiculed. Sys¬ 
tematic exercise, carefully regulated, particularly when, as at watering places, 
it is combined with a restricted diet, is of special service. Change-of air and 
o ccupati on, a prolonged sea voyage, or a summer in the mountains will some¬ 
times cure the most obstinate dyspepsia. 

(6) Medicm-W.. —The special therapeutic measures may bo divided into 
those which attempt to replace in the digestive juices important elements 
which are lacking and those which stimulate the weakened action of the organ. 
In the first group come the hydrochloric acid and ferments, which are so 
freely employed in dyspepsia. The former is the most important. It is the 
ingredient in the gastric juice most commonly deficient. It is not only neces¬ 
sary for its own important actions, but its presence is intimately associated 
with thaLof the pepsin, as it is only in the presence of a sufficient quantity 
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that the, pepsinogen is converted into the active digestive ferment. It is best 
given as the'dilute acid taken in somewhat larger quantities than are usually 
advised,., Ewald recommends large doses—of from 90 to. .100 drops—at in- 
^jtorals of fifteen minutes after the meals, Leube and Kiegel advise smaller 
dos»*. ProbabIy~from~I3 to 20 drops is sufficient. The prolonged use of it 
does not appear to be in any way hurtful. The use, hoVwer, should be re¬ 
stricted tSI'aSei of neurosis and atrophy of the mucous membrane. In actuar 
gastritis its value is doubtful. 

? Nitrate of .silver is a good remedy in some cases, used in solution in the 
lavage (1 to 1,500 or 1 to 2,000), or in pill form, one-eighth to one fourth, 
of a grain three times a day. For many years Pepper advocated the more 
extended use of this drug in chronic gastritis. I have seen an instance of 
argyria after its protracted use. 

The digestive ferments: These are extensively employed to strengthen the 
weakened gastric and intestinal secretions. The use of pepsin, according to 
Ewald, may be limited to the eases of advanced mucous catarrh and the in¬ 
stances of atrophy of the stomach, in which it should be given, in doses, of 
from 10 to 15 grains, with dilute hydrochloric acid a quarter of an hour after 
meals. It may be used in various different forms, either as a powder or in 
solution or given with the acid. The powder is much more certain. 

■ Pqncreatin is of equal or even greater value than the pepsin. Pains 
should be taken to use a good article, such as that prepared by Merck. It 
should be given in doses of from 15 to 20 grains, in combination with bicar¬ 
bonate of soda. It is conveniently administered in tablets, each of which 
contains 5 grains of the pancreatin and the soda, and of these two or three 
may be taken fifteen or twenty minutes after each meal J, Ptyalin and diastase 
are particularly indicated when the acid is excessive. The action of the 
former continues in the stomach during normal digestion. The malt diastase 
is often very serviceable given with alkalies. 

< Of measures which stimulate the glandular activity in chronic dyspepsia 
lavage is by far the most important, particularly in the forms characterized 
by the secretion of a large quantity of mucus. Lukewarm water should be 
used, or, if there is much mucus, a i-per-cent salt solution, or a 3- to 5-per¬ 
cent solution of bicarbonate of soda. If there is much feftnentation the 
3-per-cent solution of boric acid may be used, or a dilute solution of carbolic 
acid. It is best employed in the morning on an empty stomach, or in the 
evening some hours after the last meal. It is perhaps preferable in the morn¬ 
ing, except in those cases in which there is much nocturnal distress and flatu¬ 
lency. Onp fl ft fl«y jj s, ps a rule, sufficientyor, in the case of delicate persons, 
ev ery sec ond day. The irrigation may be continued until the water which 
comesfaway is quite clear. It is not necessary to remove all the fluid after 
the irrigation. 

While perhaps in some hands this measure has been carried to extremes, 
it is one of such extraordinary value in certain cases that it should be more 
widely employed by practitioners. When there is an insuperable objec ion 
lavage a substitute may be used in the form of warm alkaline drinks, taken 
alow) y in the early morning or the last thing at night. 

^Of medicines which stimulate the gastric secretion the most important axe 
the fcfEter tonics, such as quassia, gentian, calumba, cundurango, ipecacuanha, 
'81 
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strychnia, and cardamoms. These arc probably of more value in chronic'gas,-' 
tritis than the hydrochloric acid. Of these, strychnia is the most powerfnl, 
tho ugh none of prolmbly-airy very great stimulating action'eh"the 

secretion, and influence rather the appetite than the digestion. Of stomachics 
which are believed to favorably influence digestion the most important are, 
alcohol and common salt. The former would appear to act in moderate quan¬ 
tities by increasing the acid in the gastric juice, and with, it probably tho 
pepsin formation. Others hold that it is not so much the secretory as fife 
motor function of tho stomach which the alcohol stimulates. In moderate 
quantities it has certainly no directly injurious influence on the digestive 
processes. Special pare should lie taken, however, in ordering alcohol to dys¬ 
peptics. If a patient has been in the habit of taking beer or light wines or 
stimulants with his meals, the practice may be continued if moderate quanti¬ 
ties are taken. Beer, as a rule, is not well borne. A -dry she rry or a glass 
of claret is preferable. In the case of women with any form of dyspepsia 
stimulants should be employed with the greatest caution, and the practitioner 
should know his patient well before ordering alcohol. 

The importance of salt in gastric digestion rests upon the fact that its 
presence is essential in the formation of the hydrochloric acid.' An increase 
in its use may be advised in all cases of chronic dyspepsia in which the acid 
is defective. 

Treatment of Special Conditions. —Fermentation and Flatulency .—When 
the digestion is slow or imperfect, fermentation goes on in the contents, with 
the formation of gas and the production of lactic, butyric, and acetic acids. 
For the treatment of this condition careful dieting may suffice, particularly 
' forbidding such articles as tea, pastry, and the coarser vegetables. It is usually 
combined with pyrosis, in which the acid fluids are brought into the mouth. 
? B ismut h and carb onate q f„gpda sometimes suffice to relieve the condition. 
Thymol, creasote, and carbolic acid may be employed. For acid dyspepsia 
SirlWlliam Roberts respjxjmendn.the bismuth lozenge of the .British Pharnja- 
copccia, the antacid properties of which depend on chalk and bicarbonate of 
soda. It should be taken an hour or two after meals, and only when the pain 
and uneasiness arc present. The burnt magnesia is also a good remedy. 
Glycerin in from 20- to 60-minim dosc3, "Ehe essential oils, animal charcoal 
alone or in combination with compound cinnamon powder, may be tried. 
If there is much pain, chjjuxdorm in 20-minim doses or a tea spoonf ul 
of Hoffman’s anodyne may be used. In obstinate cases lavage is 
indicated and is sometimes striking in its effects. Alkaline- solutions may 
be used. 

V omiting is not a feature which often calls for treatment in chronic dys¬ 
pepsia; sometimes in children it is a persistent symptom. Cjgflggfcg and 
carbo lic acid in drop doses, a few drops of c hlorofor m or of jjlntir hjiirr 
cyanic acid, c ocain e, bismuth, and aaakte'of'T’erium may be used. If obsti- 
i £ej”0ie stomach should he washed out daily. 

Coaafipation is a frequent and troublesome feature of most forms of indi¬ 
gestion^ Occasionally small doses of m ercur y. podQphyllin, the l axative p iin- 
ergl, waters, sulphur, and cascara may be employed. Glycerin.suppositories 
or the injection of from half a teaanoonful to a teasnoonful of ulvcerin is 
very efficacious. ■ 





Jlany cases of chronic dysjiepsia are greatly benefited by the use of mineral 
Ire, particularly a residence at the springs with a careful supervision of 
(.diet and systematic exercise. 


UL DILATATION OF THE STOMACH (Oastrectasis). 

Etiology .-^ Aoute dil atation is a rare condition, described by Hilton 
9£gge, characterized by sudden onset, vomiting of enormous quantities of fluid, 
juyd symptoms of collapse. Of 102 eases collected by Lewis A. Conner 42 fol¬ 
lowe d operation wi th ge neral anesthesia. The next largest group occuri.in. tlie 
i vimn^.-of sev ere diseases, or (luring convalescence. Cases have followed in¬ 
j uries, p articularly of the head and spine. In 9 cases the symptoms came 
oiTafter^ single large meal: 6 eases were associated with spinal disease, in 3 
while the patients were in a plaster of Paris jacket, and in a few cases it has 
come on in persons in good health. There were 74 deaths. In 69 autopsies 
the duodenum was found dilated in 38 cases. In a majority of cases it is due 
to a constriction of the lower end of the duodenum by traction on the mesen¬ 
teric root, which is particularly apt to occur when there is a long mesentery 
and when the coil of small bowel is empty and falls into the true pelvis. The 
diagnosis is usually easy—repeated)vomiting of large quantities of bilious non- 
fffical fluid, with subnormal temperature,--pain, fcpllapse symptoms, andedia- 
tcncTed abdomen are the common features. The treatment consists in repeated 
emptying of the stomach with the tube pjjhnnge in posture from the dorsal to 
the belly position or the knee-elbow position has been followed by prompt relief. 
Tpgeraticn has not proved very satisfactory. 

Chhonic dilatation results from: (a) Pyloric ohstructiomiiwi to nar¬ 
rowing of the orifice or of the duodenum by the cicatrization of an ulcer, 
•jh ypcrEdp lnc stenosi s qf the pylorus (whether cancerous or simplcjjtcongcni- 
t al’stri cture, 'or occasionally by pressure. from without of a tumor or of a 
float ing k idney. The pylorus may be tilted, up by adhesion to the liver or 
g alT-blad dcr, or the stomach may be so dilated that the pylorus is dragged 
down and kinked. Adhesions about the gall-bladder may extend along the 
adjacent parts of the stomach and hitch up the pylorus into the hilus of the 
liver, forming a very acute kink. (&) Rela tive _or qfrsolutc insufficiency of the 
muscular power of the stomach,*duc on the one hand to repeated overfilling of 
the organ with food and drink, and on the other to ^tony of the coats induced 
by chronic inflammation or the degeneration of impaired nutrition, the result 
of constitutional affections. 

The most extreme forms are met with as a sequence of the eicatricial con- 
■ twetiaft-oLaB-akar. There may bo considerable Btenosis without much dila¬ 
tation, the obstruction being compensated by hypertrophy of the muscular coats. 

In t hp apen nd group, due to atony of the muscular coats, we must distin- 
gui sh be tween instances in which the stomach fis simply enlarged and those 
with actual dilatation, conditions characterized by Ewald as megalogastria 
and gastrectasis respectively. The size of the stomach varies greatly in differ¬ 
ent individuals, and the maximum capacity of a normal organ Ewald places 
at about 1,600 cc. Measurements above this point indicate absolute dilatation. 

Atonic dilatation of the. stomach may result, from weakness of the coats, 
due to repeated overdistention or to chronic catarrh of the mucous membrane, 
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or to the general muscular debility which is associated with chronic wasting 
disorders of all sorts. The combination of chronic gastric catarrh with over¬ 
feeding and excessive drinking is one of the most fruitful sources of atonic 
dilatation, as pointed out by Naunyn. The condition is frequently seen in 
diabetics, in tire insane, and in beer-drinkers. In Germany this form is very 
common in men .employed in the breweries. Possibly, muscular weakness of 
the coats may result in some cases from disturbed innervation. Dilatation 
of the stomach is most frequent in middle-aged or elderly persons, but the 
condition is not uncommon in children, especially in association with rickets. 

Symptoms —«T n ainnir. .. dilaiaiinn there may be no symptoms whatever, 
even with a very greatly enlarged organ; more frequently there are the asso¬ 
ciated features of neurasthenia, e ntero ptosis. and nervous dyspepsia ji while in 
a third group there may be all the symptoms of pyloric obstruction—vomiting 
of enormous quantities, etc. There is no limit to the capacity of the organ 
in this condition. Gould and Pyle mention an instance in which the stomach 
held 70 pints 1 

The features of pyloric obstruction, from whatever cause, are usually very 
evident, fD yspeps ia is present in nearly all cases, and there art! feeliiigff'of 
-i distress and uneasiness in the region of the stomach. The patient may com- 
plain much of hunger and thirst and eat and drink freely. /.The most charac¬ 
teristic symptom is the vomiting at intervals of enormous quantities of liquid 
and of food, amounting'sometimes to four or more litres. The material is 
often of a dark-grayish color, with a characteristic sour odor due to the 
organic acids present, and contains mucus and remnants of food. On stand¬ 
ing it separates in fo thre e layers, the lowest consisting of food, the middle 
of a turbid, dark-gray fluid, and the uppermost of a brownish froth. The 
microscopical examination shows a large variety of bacteria, yeast fungi, and 
the sarcina ventrieuli. There may also be cherry stones, plum stones, and 
grape seeds. 

4>' The hydrochloric acid may be absent, diminished, normal, or in excess, 
depending upon the cause of the dilatation. The fermentation produces lactic, 
hutyiic, and, possibly, acetic .acid and various gases. 

In consequence of the small amount of fluid which passes from the stom¬ 
ach or is absorbed there are constipation, scanty urine, and extreme dryness 
of the ski n. The general nutrition of the patient suffers greatly; there, is loss 
of llesh~and strength, and in some cases the most extreme emaciation. The 
. gastrin tetany will be considered in the section on that disease. 

Physical Sign s. — Ijjgjwction .—»The .abdomen may be large amLpromi- 
nent, the greatest projection occurring below the navel in the standing posture. 
In some instances the outline of the distended stomach can be plainly seen, 
the small curvature a couple of inches below the ensiform cartilage, and the 
greater curvature passing obliquely from the tip of the tenth rib on the left 
side, toward the pubes, and then curving upward to the right costal margin. 
Too much stress can not be laid on the importance of inspection. Very often 
. the diagnosis may be made de visu. y Ac tive pe ristalsis may be seen in the 
dilated organ, the waves passing from left to right. Occasionally a nti-per i- 
stalsisjuay be seen. Incases of stricture, particularly of. hypertrophic, stenosis. 
as the perist altic wave reaches the pylorus, the jumor-like thickening .can 
someth;; 38 be distin ctly seen through the thin abdominal jbsJI. To. stimulate 
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the peristalsis the abdomen may be flipped with a wet towel. Inflation may 
be practised with carbonic-acid gas. A small teaspoonful of tartaric aeich 
dissolved in an ounce of water is first given, then a rather larger quantity oE 
bicarbonate of soda. In many cases, particularly in thin persons, the outline* 
of (the.dilated stomach stands out with great distinctness, and waves of peri¬ 
stalsis. are seen in it. * ' 

' iThc peristalsis, may be felt, and usually in stenosis the tumor 

is evident at the pylorus. The resistance of a dilated stomach is peculiar, 
and has been aptly compared to that of an,.ai r cushio n.Bimanual palpation 
elicits a splashing sound— clapotagc —which is, of course, not distinctive, as 
it can be obtained whenever there is much liquid and air in the organ. The 
splashing may be very loud, and the patient may produce it himself by sud¬ 
denly depressing the diaphragm, or it may Ik; readily obtained by shaking 
him,, I The gurgling of gas through the pylorus may be felt. 

Percwmo q.-t-The note is tympanitic over the greater portion of a dilated 
stomach; in the dependent part the note is flat. 1 n the upright position the 
percussion should be made from above downward, in the left parasternal line, 
until a change in resonance is reached. The line of this should be marked, 
and the patient examined in the recumbent position, when it will be found 
to have altered its level. When this is on a line with the navel or Inflow it, 
dilatation of the stomach may generally be assumed to exist, jThe fluid may 
be withdrawn from the stomach with a tube, and the dulness so made to 
disappear, or it may be increased by pouring in more fluid. In cases of doubt 
thq organ should be artificially distended with carbonic-acid gas in the manner 
described above. The most accurate method of determining the size of the 
st omach is by inflation through a stomach-tube with a Davidson’s syringe. 
Pacanowski has shown tliat the greatest vertical diameter of gastric resonance 
in the normal stomach varies from 10 to 14 cm. in the male and is about 10 
cm. in the female. 

Ausc ultation .—The clapotagc orisu ccuss ion can be obtained readily. Fre¬ 
quently a 'curious sizzling sound is present, not unlike that heard when 
the ear is placed over a soda-water bottle when first opened. It can be heard 
naturally, and is usually evident when the artificial gas is being generated. 
The -heart sounds may sometimes be transmitted with great clearness and 
with a metallic quality. 

Mensuration may be used by passing a hard sound into the stomach until 
the greater curvature is reached. Normally it rarely passes more than GO era., 
measured from the teeth, but in cases of dilatation it may pass as much 
as 70 cm. 

Diagnosis. —The diagnosis can usually be made without much difficulty. 
I would like to emphasize again then great value of inspection, particularly 
in combination withanflation of the stomach with carbonic-acid gas. Curious 
errors, however, are on record, one of the most remarkable of which was the 
confounding of dilated stomach with an ovar ian cyst; even after tapping anc 
the removal of portions of food and fruit seeds, abdominal section was per¬ 
formed and the dilated stomach opened. The diagnosis of ascites has beei 
m ade and the abdomen opened. The^prognosis depends upon the cause; l 
is goocLin simple atony, bad in cancerous stricture, fairly good in simpl 
stricture, from whatever cause. 
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Treatment.—In. the cases duo to tttonyjqi£i;fuI ,rcgiilj*tifta..oX the dq ffintiH W 
proper treatment cif the associated cuiarrh will suffice lo effect a cure. 2.S&&- " 
nine, ergot, and iron arc recommended. < Washing out the stomach .is of .great 
service, though we do not see such striking and immediate results in this 
form. In cases of mechanical obstruction the stomach should be emptied and 
thoroughly washed, either with warm water or with an antiseptic solution. 
We accomplish in this way three important, things: AVe remove the weight, 
which helps to distend the organ;.we remove the mucus and the stagnating 
and fermenting material which irritates and inflames the stomach and im¬ 
pedes digestion; and, we cleanse the inner surface of the organ by the appli¬ 
cation of water and medicinal substances. The patient can usually be taught 
to wash out his own stomach, and in a case of dilatation from simple stricture 
I have known the practice to be followed daily for three years with great 
benefit. The rapid reduction in the size of the stomach is often remarkable, 
the vomiting ceases, the food is taken readily, and in many cases the general 
nutrition improves rapidly. As a rule, once a day is sufficient, and it may 
be practised either thfe first thing in the morning or before going to bed." So 
soon as tha fermentative processes have been checked lukewarm water alone 
sh ould he used 

The food should be taken -in small quantities at frequent intervals, and 
should consist of scraped beef, Leube’s beef solution, and tender meats of ail 
Borts. Fatty_s.nd .starchy articles of diet are to be avoided. Liquids, should 
be taken sparingly. 

Surgery should be resorted to early in cases of organic stricture; in atonic 
dilatation, after all other measures have been given a thorough trial, gastro¬ 
enterostomy may be advised. 

IV. THE PEPTIC ULCER, GASTRIC AND DUODENAL. 

The round, perforating, simple or peptic ulcer is usually single, and 
occurs in the stomach and in the duodenum as far as the papilla. All post¬ 
mortem statistics show a great preponderance of the gastric ulcer, but the 
enormous experience of surgeons lias taught ns that in more tlian fifty per 
cent of the clinical cases the ulcer is outside the pyloric ring. 

Erosions.—Small abrasions of the mucosa—2 to 4 mm.—usually multiple, 
are common, extending half-way or quite through the layer. They are often 
called hemorrhagic erosions from their blood-stained appearance. They are 
I met wi t h in the new-born,£in cachectic states in ehildrcid-dn ch ronic heart, and 
i qrterial .disease^fti qirrhosis of the liver, etc. Of no clinical importance, as a 
"rule, occasionally an acute hemorrhagic erosion of quite small size opens a 
iajge artery, and the patient bleeds to death. There is no difference between 
this condition and the acute form of the gastric ulcer. 

In many cases of£chronic .dyspepsia s mall fragments of the mucosa are 
washed put by the stomach tube, and Einhom thinks that this may be a special 
form characterized by pains, dyspepsia, and weakness. 

In certainjacute infections with the pneumococcus (Dieulafoy) and septic 
organisms there may be haemorrhagic erosions, which occasionally prove fatal 
^.iismatemesis. 

And, lastly, it is jprobable that the post-operative hcematemesis, slight or 
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'tSrfS, may be due to these erosions. The French have described them as if 
jflngfatr to operations for appendicitis ( vomito-ncgro appendiculaire ), but 
revive had many eases after all sorts of abdominal operations. It is prdB- 
ible that the slight gastric haemorrhages which occur in connection with the 
hrobbing aorta in neurotic women are due to these erosions. 

Etiology of Peptic Ulcer.— Incidence .—It is more comnjon in. Great Brit- 
linjmyLon .the Continent than in America. There were 3.2 per cent in Edin¬ 
burgh (Bramwell), 0.74 per cent in London (Fenwick), 1.33 per cent in 
Berlin, and 0.57 per cent among 161,589 medical admissions in America 
(Campbell Howard). It is more common in the northeastern section of the 
United States—1.74 per cent, Massachusetts General Hospital (Greenough 
and Joslin), 0.18 per cent in fifteen years at the Johns Hopkins Hospital in 
all services among a total admission of 41,378 (Campbell Howard). Among 
10,841 post modems in the United States and Canada there were only 114 
cases of ulcer—1.32 per cent, against 5 per cent on the Continent and 4.2 


per cent jn London. 

Sex ,—Of 1,699 cases collected from hospital statistics by W. H. Welch 
and examined post mortem, 10 per cent were in males and 60 per cent were 
injgmales. In 83 cases (J. n. TI.) there were 48 males and 28 females—in 
striking contrast to the Massachusetts General Hospital figures, 5 females to 
1 male. Jiecent surgical statistics show a preponderance of males. 

Age .— Ip f('iu:il i-K the largest number of cases occurred between fifteen and 
twenty-five; in males between forty and fifty, in our series. It may occur in 
old people. E. G. Cutler has studied a series of 29 cases in children. In 6 
the symptoms came on immediately after birth. There were 8 cases under 
seven years of age, and 9 between eight and thirteen. 

. Heredity appears to play a part in some cases (Dresclifeld). 

Occupation .—It was impossible in our series to say that occupation had 
any influence. Among women, chlorotic, dyspeptic servant girls seem very 
prone. Shoemakers aie thought to be specially liable. It appears relatively 
more common in the hospital classes. 

Trauma .—Ulcers have been known to follow a blow in the region of the 
stomach. There was a history of injmy in 7 cases in our series. 

Associated Diseases— Anamiia and chlorosis predispose strongly to gastric 
ulcer, particularly in women and in association with menstrual disorders. A 
very considerable number of nil caseR of gastric ulcer occur in chlorotic girls. 
It has been found also in connection with disease of the heart, arterio-sclerosis, 
and disease of the liver. The tuberculous and syphilitic ulcers of the stomach 


have already been considered. ,, 

Burns. —The. duodenal ulcer may follow largc_Bupertwuit burns, i erry 
and Shaw found it in five of one hundred and forty-nine autopsi.es in cases of 


burns of the skin. . , . . 

Morbid Anatomy and Pathology.—Ninety per cent of gastric «j<‘ er8 to 
lie found at the pyloric end; ngarli^ajl duodeual ulcers are m the first;o 
ascending portion, and more than one-half extend up o 01 wi 
fourths of an inch of ..the pylorus, while twenty per cent involve the margin 
of the OTloiie ring (Mayo). It may not he easy on the operating table tc 
distinguish between an ulcer of the duodenum and that of the.“ ch > J 
Mayo says that the position of the pyloric vein gives the exact location. Mul- 
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tiple ulcers may occur, 8.a per cent in Mayo’s series. From 5 to 34 have 
been found. In the stomach post-mortem statistics (Welch) give in 793 
cases, 288 on the lesser curvature, 235 on the posterior wall, 69 on the ante¬ 
rior wall, 95 at the pylorus, 50 at the cardia, 29 at the fundus, and 27 on 
the greater curvature. 

The acute ulver is usually small, punched out, the edges clcan-cut, the floor 
smooth, and the peritoneal surface not thickened .) The chronic ulcer is of 
larger size, the margin s are no longer sharp, the edges are indurated, and the 
border is sinuous. It may reach an enormous size, as in the one repprted by 
I’eabody, which measured 19 by 10 cm. and involved all of the lesser curva¬ 
ture and spread over a large part of the anterior and posterior walls. The 
sides arc often terraced. The floor is formed cither by the submucosa, by the 
mugcnlar layers, or, not infrequently, by the neighboring organs, to which the 
stomach has become attached. In the healing of the ulcer, if the mucosa is 
alone involved, the granulation tissue grows from the edges and the floor and 
the newly formed tissue gradually contracts and unites the margins, leaving 
a smooth scar. In larger ulcers which have become deep and involved the 
muscular coat, the cicatricial contraction may cause serious changes, the most 
important of which is narrowing of the pyloric orifice and consequent dila¬ 
tation of the stomach. In the case of a girdle ulcer, hour-glass contraction 
of the stomach may be produced. Large ulcers persist for years without any 
attempt at healing. 

Among the more serious changes which may proceed in an ulcer are the 
following: 

Perforation. —This occurred in 28.1 per cent of 1,871 cases collected by 
Musser. In some series (Mayo’s) duodenal perforation is the more common. 
Of 272 cases of duodenal ulcer in Mayo’s series (to June 1, 1908), perforation 
was found sixty-six times, 16 acute, 13 subacute with abscess, and 37 chronic 
and protected. Perforation of the anterior wall of tho stomach usually excites 
an acute peritonitis. Oh the posterior wall the ulcer penetrates directly into the 
lesser peritoneal cavity, in which case it may produce ah air-containing abscess 
with the symptoms of the condition known as/subphrenie pyopneumothorax. 
In rare instances adhesions and a gnstroentancous fistula form, usually in the 
umbilical region. - Fistulous communication with the colon may also occur, 
or a.gastroduodenal fistula. The pericardium may be perforated, and even 
the left ventricle. Perforation into the pleura may also occur. It is to be 
noted that general emphysema of the subcutaneous tissues occasionally follows 
perforation of a gastric ulcer. 

Erosion of Blood-vessels. —In both forms of ulcer liannorrhage occurs, in 
8.1 per cent of Musser’s series of 1,871 cases. In Moynilmn’s 114 cases of 
duodenal ulcer, hamiorrliage occurred in 41. It is more common in the chronic 
form. Ulcers on the posterior wall may erode the splenic artery, but perhaps 
more frequently the bleeding proceeds from the artery of the lesser curvature. 
In the case of duodenal ulcer the pancreaticoduodenal artery may be eroded or 
(as in one of my cases) fatal lucmorrhagc may result from the opening of the 
hepatic artery^or more rarely the portal vein. Interesting changes occur in the 
vessels. Embolism of the artery supplying the ulcerated region has been met 
with in several cases; in others diffuse endarteritis. Small aneurisms have 
beem found in the floor of the ulcers by Douglas Powell, Welch, and others. 
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A rare event is emphysema of the sub-peritoneal tissue, which may Ik- very 
extensive and even pass on to the posterior mediastinum. Jurgensen ascribes 
it to entrance of air into the veins, but Welch thinks it represents an invasion 
with the gas bacillus. 

Cioatkizatiox. —Superficial ulcers often heal without leaving any serious 
damage. Stenosis of the pyloric orifice not infrequently follows the healing 
of an.ulcer in its neighborhood. In other instances the large annular ulcer 
may cause in its cicatrization an hour-glass contraction of the stomach. The 
adhesion of the ulcer to neighboring parts may subsequently be the cause 
of Jauch pain. The parts of the mucosa in the neighborhood of the ulcer 
frequently show signs of chronic gastritis. 

Pehigabtmc Adhesions.— The condition is common, as high as 5 per 
cent of postmortem records. It follows ulcer, lesions of the gall-bladder, 
•pancreatic disease, syphilitic disease of the liver, and chronic tuberculosis. 
In some instances the lesions are quite extensive, and the condition has been 
called plastic perigastritis. It, may be associated, too, with hypertrophic thick¬ 
ening of the coats of the stomach and with chronic plastic peritonitis. In 
some instances the pylorus may be narrow/*! as a rcsidt of the adhesions, or 
a sort of hour-glass stomach may he produced, or the motility of the organ 
is interfered with. Mayo ltobson in 189.1 called attention to this condition. 
As Hale White has pointed out, pain is the most constant feature in this con¬ 
dition, and it may simulate that of gastric ulcer or of hyperacidity, and may 
lie present constantly or at intervals. It is much influenced by posture and 
usually relieved by pressure. I/oeal tenderness is present in a majority of 
instances. The cases are chronic, the general health is but slightly interfered 
with, and there are not, as a rule, signs of gastric dilatation. A definite tumor 
may be present about the region of the pylorus. K P. Patou has collected 
42 cases on which operation has been performed, apparently in a majority of 
the cases with benefit. 

Mode of Okigin. —The mode of origin is unknown. The anatomical basis 
is an interference with the blood supply in a limited area of the mucosa, at¬ 
tributed to embolism, thrombosis, or spasm of the vessels. As the arteries of 
the stomach are not end vessels, simple obstruction can not account for it. 
Trophic influences, bacterial necrosis of the mucosa, spasm of the muscular 
coat in limited areas, etc., are among the hypotheses which have been ad¬ 
vanced. The erosion is effected by the gastric juice, and the healing is prob¬ 
ably retarded by its high grade of acidity. 

The duodenal^ ulcer has an identical origin. A few cases of acute ulcer 
have a curious relation with superficial bums. Bardeen’s researches upon 
the necroses in the viscera following extensive bums throw an important light 
upon these cases, showing especially how the gastro-intestinal mucous mem¬ 
brane is implicated in the toxic effects. 

The jejunal peptic ulcer, of which more than 30 cases have been recorded, 
is a very serious sequel of gastro-enterostomy. 

Symptoms, —The condition may be latent and only met with accidentally, 
post mortem. The first, symptoms may be those of /perforation. In other 
cases again, for months and years, the patient has /had dyspepsia, and the 
ulcer may not have been suspected until the occurrence of a sudden hremor- i 
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Dyspepsia may be slight and trifling o, of a most aggravated character. 
In a considerable proportion of all eases nausea and eriraifmg.-occur, itje 
latter not for two or more hours after eating. The vomitus usually contains 
a large amount of hydrochloric acid. 

Hemorrhage is present in at least one-third of all eases. It may he 
latent (occult). A patient may feel faint and turn pale and sweat; the next 
day the stools may lie tarry from the blood that has passed into the small 
bowel. These concealed liaimorrhages arc more often small, and the blood 
is not readily seen in the vomitus or stools. Wehey’s jes t may be tried; the 
fluid to be examined is mixed with 2 or 3 cc. of glacial acetic acid, and then 
-shaken with sulphuric ether. If blood be present the ethereal extract has a 
Tokay wine-like color. Meat should not be eaten for a few days before the test 
is made. These small, latent hiemorrhages may cause a slowly progressive 
anasmia. More commonly the bleeding is profuse, and the blood may be in 
such quantities and brought up so quickly that it is fluid, bright red in color, 
and quite unaltered. When it remains for some time in the stomach and is 
mixed with food it may be greatly changed, but the vomiting of a large quan¬ 
tity of unaltered blood is very characteristic of ulcer. As a rule, there are 
only one or two attacks; in our series 7 cases had one haunorrhage, 7 two, 11 
three, 1 four, and 15 many (Howard). Profuse bleedings may occur at inter¬ 
vals for many years. Death may follow directly. From 16 to 18 per cent of 
the fatal cases are due to it (S. and W. Fenwick). 

The immediate effect of the haunorrliage is a severe anaemia, from which 
*it may take months to rally; slight fever is common. Eare and-nntoward 
effects are convulsions, sometimes onlv the usual convulsions of extreme cere- 
rar anasmia from which recovery takes place, or they may precede a hemi¬ 
plegia, due jprobably to thrombosis. 

Amaurosis may follow the haemorrhage, and unfortunately may be perma¬ 
nent, and is due to degeneration of the retinal ganglion cells, or to a throm¬ 
bosis of the cerebral arteries or veins. 

«EAlxV is perhaps the most constant and distinctive feature of ulcer. It 
varies greatly in character; it may be only a gnawing or burning sensation, 
which is particularly felt when the stomach is empty, and is relieved by taking 
food, but the more characteristic form comes on in paroxysms of the most 
intense gastralgia, in which the pain is not only felt in the epigastrium, but 
radiates to the back and to the sides. In many cases the two points of epi- 
gastrjc pain and dorsal pain,-about the level of the tenth dorsal vertebra, are 
very well marked. These attacks are most frequently induced by taking food, 
and they may recur at a variable period after eating, sometimes within fifteen 
or twenty minutes, at others as late as two or throe hours. It is usually stated 
that when the ulcer is near the cardia the pain is apt to set in earlier, but 
there is no certainty on this point. In some cases it comes on in the early 
morning hours. The attacks may occur at intervals with great intensity for 
weeks or months at a time, so that the patient constantly requires morphia, 
then again they may disappear entirely for a prolonged period. In the attack 
the p°%)t i(ji umudly bent forwar d, and findg relief -from pressure-over the 
epigastr&jegipn; one patient during the attack would lean over the back of 
a chair; another would lie flat on the floor, with a hard pillow under the 
abdomen. Pressure is, as a rule, grateful. It has been thought that the 
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posture assumed during the attack would indicate the site of the ulcer, but 
this is very doubtful. 

i ^EsSBBB&SSft on pressure is a common symptom in ulcer, and patients 
year the waist-band very low. Pressure should be made with great care, as 
•upture of an ulcer is said to have been induced by careless manipulation. 

iu bid ulcers with thickened bases an indurated mass can usually be felt 
in the neighborhood of the pylorus. 

.Qjj> e nexal symptoms, loss of weight results from the prolonged dyspepsia, 
rat it.rarely, except in association with cicatricial stenosis of the pylorus, 
'eaches the high grade met with in cancer. The atutmia may be extreme, and 
n one case of duodenal ulcer, which I examined, the blood-count was as low 
as 700,000 per c. mm. Of 11 cases in my wards in which blood-counts were 
made, tho lowest was 1,902,000 per c. mm. There are instances, such as the 
one reported by Pepper and Griffith, in which the extreme amentia can not 
be explained by the occurrence of haemorrhage. In a few instances polyeythse¬ 
nna is present, even after a liannorrhagc, due to concentration of the blood 
and possibly associated dilatation of the stomach. In a few eases parotitis 
occurs, with the perforation sometimes, or after a haemorrhage. In one of 
my cases there was a remarkable pigmentation of the face and of the axillary 

folds. 

Perforation. —This occurred in 28.1 per cent of Husscr’s series. The 
acute, perforating form is much more common in women than in men. The 
symptoms.are those of perforative peritonitis. Particular attention must be 
given to this accident since it has come so successfully within the sphere of the' 
surgeon. As already mentioned, perforation may take place either into the 
lesser peritonaunn or into the general peritoneal cavity, in both of which cases 
operation is indicated; in rare instances the ulcer may perforate the peri¬ 
cardium. This was the case in 10 of 28 cases in which the diaphragm was 
perforated (Pick). 

Localized, more frequently subphrcnic, abscess may follow perforation. 

UhjN k.—A lbumin is occasionally present; in 14 of our series with dilata¬ 
tion of Hie stomach. Indican may be present. Acetone and diacetic acid 
(with syncopal attacks) have been described by Dreschfcld. 

Hour-glass stomach most frequently results from the cicatrization of 
an ulcer. In a few cases it is congenital. The symptoms, fairly character¬ 
istic, are thus given by Moynilian: 

(1) In washing out the stomach part of the fluid is lost. ( 2 ) If thfi,stom- 
a ch is washed clean, a sudden reappearance of stomach contents may take 
place. Paradoxical dilatation ” when the stomach has apparently been 

emptied, a splashing sound may be elicited by palpation of the pyloric seg¬ 
ment.* ( 4 ) After distending the stomach, a change in tlic position of the 
distention tumor may be seen in some cases. (5) Gushing, bubbling, or 
sizzling sounds are heard on dilatation with carbon dioxide at a point distinct 
from the pylorus. (C) In some cases, when both parts are dilated, two tumors 
with a notch or sulcus between are apparent to sight or touch. 

Prognotil. —In all statistics the acute and chr onic ulcer have been consid¬ 
ered together. T he forme r is more amenable to medical treatment, but grave 
complications may occur even before the digestive symptoms have been very 
pronounced. T i*e chr on ic ulcer may. last for years—twelve, eighteen, or^even 
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tw enty—w ifr infprvnla at.ftnnA With The all-important point in the prog¬ 
nosis relates to the question of medical or surgical treatment—which gives the 
best results ? So f ar m figures mnnt. the ? v Hy pt ; vft st udy of Musser fasors.tbe 
former. 12.4 per cent mortality against 20 per cent for the latter. This for 
simple cases including complications. In private practice many series of eases 
have not a mortality above G per cent. The mortality of the chronic peptic 
ulcer in the hands of such experts as the Mayos and Moynihan is very low. 
.In 311 gaatayajunnatomies for ulcer of the stomach and duodenum the mor¬ 
tality was less than 1 per cent, and only three patients required a secondary 
operation (Mayo’s). Of Moynihan’s cases of duodenal ulcer, 114 in number 
(exclusive of perforation), there were only two deaths. The end results of 
gastro-enterostomy for the chronic ulcer appear to be excellent. 

Diagnosis. —The acute non-indurated ulcer may cause very few symptoms 
—nothing bcyondl ordinary dyspepsia with pain. Examination of the stomach 
contents shows an increase in the free HC1. Hannatcmesis may be the first 
symptom of moment. This group of cases is seen chiefly in young girls, and 
appears to be much more common in England than in the United States. A 
condition which may be confounded with it is gaslrorrlicxis, described by Hale 
White. The stomach symptoms are marked, the bleeding may be profuse, but 
post mortem or at operation no ulcer is found. Of course very careful inspec¬ 
tion must be made, as fatal bleeding may come from a very small erosion. 
The symptoms of non-indurated mucous ulcer yield to a few months’ medical 
treatment. 

Fromjgastralgia,-jdyepepsia, and.Jiyperchlorliydria the diagnosis of the 
chronic, indurated peptic ulcer is very difficult; in many of those conditions, 
indeed, surgeons have shown clearly that the symptoms are due to an ulcer. 
That the brothers Mayo should have operated (to June 1,1908) on 272 cases of 
duodenal ulcer (as many almost as have been reported in the whole literature) 
irfd that Moynihan should have had to .Tune, 1908, 174 cases, indicates that we 
physicians have been napping, and that what the modern “ gastro-entcrolo- 
gist ” needs is a prolonged course of study at such surgical clinics as Rochester 
(Minnesota) or Leeds. It is not as if there were any possibility of mistake, as 
these are men whose ways and work are known, to all. More particularly is 
the diagnosis of duodenal ulcer important since its relative frequency has been 
lemonstrated^ The following account condensed from Moynihan is a picture of 
lyperchlorhydria plus in the severe cases the hajmatemesis or melama. After 
‘ofid.the patient is free from pain and the hour or two following a meal is the 
jest time in th^jlay. Varying from one and a half to four hours after the 
neal, a sense of uneasiness is noticed in the upper part of the abdomen. A 
raming, gnawing sensation develops with a hitter taste in the month and eruc¬ 
tations of food or gas.sTTlic pain, which gradually increases, may be relieved 
by belching, or by pressure. As it increases in severity, it strikes through to 
thgjback, to the right of the middle line, and it may radiate round the right 
side of the chesti- P atients discove r for themselves that, food .relievjga.jbg,jain, 
and many carry n* biscnitih their pockets, or take milk, a dose of an alkaline 
medicine, or some form of’food as soon as the uneasiness develops j "it will 
often be found that a patient names certain hours as those at which the pain 
is noticed, 11 A.M., 4. p.u., or 2 a.m. These are all a few hours after food. 
Many patients wake up, after a short sleep, with an intense gnawing pain in 
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of the stomach; and they may keep a few biscuits, or some broad and 
pj^bCtex* or a glass of milk at the bedside, so that, on waking, the food is taken to 
^relieve the pain. The pain may be more severe, in fact, indistinguishable from 
ajnM form off h epatic colic, coming on two or three hours after food, as a 
“ colic ” or a “ spasnn^Xs the pain comes on at a time when the patient begins 
to feel hungry for his next meal, the term “ hunger-jjaiaJ’ seems appropriate. 
A feeling of flatulent distention in the epigastrium is often very distressing; 
some patients describe it ns the most intolerable of all their symptoms. The 
appetite is generally good, if stenosis has not developed. It is not unusual for 
a .patient to say: “I’ve a good appetite, I can take anything, and I never 
vomit. ” After a time, a few weeks, a month or two, the symptoms may gradu¬ 
ally improve, and even disappear, to reassert themselves after a longer or 
shorter interval. In the intervals of these attacks, he may be perfectly well, 
enjoy food, and gain weight. Vomiting is an infrequent symptom of duodenal 
ulceration, it comes as a constant symptom only when stenosis is present. Ex¬ 
amination of the surface of the abdomen will generally reveal a tender area 
a little above and slightly to the right of the umbilicus. The most Berious of 
the symptoms, which result from duodenal ulceration, is hiemorrhage, which 
may be manifest as litematemesis or meliena alone. In nearly 40 per cent of 
the cases ulcer of the stomach also is present, and in such the pain comes 
earlier after food and the tenderness on pressure is higher and to the left. 

The experience of surgeons has taught us that a number of cases in which 
the pains were regarded as gastralgia have in reality been due to gall-stones, 
with which, as is now well known, jaundice is not necessarily connected. 

Treatment.—Post-mortem observations show that a very large number of 
ulcers heal completely, but the process is slow and tedious, often requiring 
months, or, in severe cases, years. The following are the important points 
in treatment: 

(o) Absolute rest in bed. 

(b) A carefully and systematically regulated diet. While theoretically 
it is better to give the stomach complete rest by rectal-feeding, yet in prac¬ 
tice this strict limitation is not found satisfactory. T he food shou ld-.be 
bland, ea&Oy-digeaied, and given at stated intervals. The following dietary 
will be found useful: At 8 a. m. give 200 cc. of Leube’s beef solution; at 
12 m., 300 ce. of milk gruel or peptonized milk. The gruel should be made 
with ordinary flour or arrowroot, and is mixed with an equal quantity of 
milk. If necessary it may be peptonized. Buttermilk is very well borne 
by these patients. At 4 p. M. the beef solution again, and at 8 p. M. the milk 
gruel or the buttermilk. 

The stomach in some cases is so irritable that the smallest amount of 
food is not well borne. In such caseBilavage may be practised, if necessary, 
every morning, wit h mildl y alkaline water, after which .the beef Boluti2fi_is 
given end the f ading sup plemented by the rectal injections. Ill effects rarely 
follow the careful use of the stomach tube in gastric ulcer. There are some 
eases which do well from the outset on a milk diet, given at regular intervals, 
3 or 4 ounces every two hours. When milk is not well borne egg albututn 
m ay be subst ituted, or the whites of eight eggs may be alternated with Lewie's 
beef solution. At the end of a month, if the condition has unpro ffiSyl 6 
patient may be allowed scrap ed be ef or young-chicken, perfectly 
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bread, and farinaceous puddings made with milk and eggs. Local applica¬ 
tions,ysitch as warm fomentations, over the abdomen are very useful. The 
patient should be told that the treatment will take at least three months, pu d 
for the greater portion of the time he should be in bed. ■ 

(c) .Medicinal measures are of very little value in gastric ulcer, and. the 
remedies employed probably do not benefit the ulcer, but the gastric catarrh. 
The Carlsbad salts are warmly recommended by von Ziemssen. The artificial''' 
preparation (sulphate of sodium, 50 parts; bicnrlxmate of sodium, (i; chloride' 

■ ’df Sodium, 3) may he substituted, of which a teaspoonful is taken every morn- 
% Bismuth, in doses of 30 to CO grains three times a day, and nitrate of 
-|Uver may be given, but they influence the associated conditions rather than 
1;he ulcer. 

J The pain, if severe, requires opium. Unless the gastralgia is intense mor- 
" phia should not be given hypodermically, as there is a very serious danger 
in these cases of establishing the morphia habit. Doses of an eighth of a 
grain, with the bicarbonate of soda and bismuth, will allay the mild attacks, 
but the very severe ones require the hypodermic injection of a quarter or often 
Jialf a grain. Antipyrin and antifebrin may be tried, but, as a rule, are quite 
ineffectual. In the milder "attacks Hoffman’s anodyne, or 20 or 30 drops of 
spirits of chloroform, or the spirits of camphor will give relief. Countcr- 
t irritation over the stomach with mustard or cantharides is often useful. 

When the stomach is irritable, the patient should be fed per rectum. 
He will sometimes retain food which is passed into the stomach through the 
tube, and Leube’s beef solution or milk may be given in this way. Cracked 
ice, chloroform, oxalate of cerium, bismuth, hydrocyanic acid, and ingluvin 
>fnay be tried. When haanorrhage occurs the patient should be put under 
the (influence of opium as rapidly as possible. No attempt should be made 
/<t 9 f check tlie haemorrhage by administering medicines by the mouth; as the 
profuse bleeding is always from an eroded artery, frequently from one of 
considerable size, it is doubtful if acetate of lead, tannic and gallic acids,, and 
the usual remedies have the slightest influence. The essential point is to 
> give re st, which is best obtained by opium. Ergotin may be administered 
hypodermically in two-grain doses. Nothing should be given bv the mo uth 
except small quantities of ice. In profuse bleeding alligature may be applied 
around a leg, or a leg and arm. Not infrequently the loss of blood is so great 
that the patient faints. A fatal result is not, however, very common from 
haemorrhage. ^T ransfu sion,.direct froiu~artery. io vein by Crile’s method, may 
be necessary, or the;subcutaneous iufusioa_o£ saline solution. 

The patients usually recover rapidly from the haunorrhage and require 
i ron in full doses, which may, if necessary, be given hypodermically. 

Tou rgical i nterference is indicated: (1) In the chronic indurated ulcer. 
Experience has shown that after gastro-enterostomy the ulcer heals rapidly, 
and in some cases the ulcer itself may be located; (Jt> in jdl jeases whgaJtlie 
ulcer has caused mechanical interferences with, the passage of'the gastric con¬ 
tents; (3) ijutll cases associated with recurring hsemorrhages. In young girls 
the single severe attack of htematemesis may be a simple gastrorrhexis, or from 
a simple ulcer that heals readily, but in men severe hasmatemesis is almost 
always from the chronic ulcer. (4) In the perigastric adhesions after chronic 
ul cer oper ation’iajametimes helpful. 
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/In the present state of our knowledge it is not easy to determine tlio limits 
medical and surgical practice in the treatment of peptic ulcer. The old 
'statistics are not of much avail, since it is quite clear that scores of cases have 
beejl masquerading under the names of hyperchlorhydria, acid dyspepsia, and 
so forth. Tie simple non-indurated ulcer is, in the majority of cases, a medi- 
ca^disease. A chronic indurated form is best treated surgically. It is not 
•always easy to say when a given case ceases to be medical. Much will depend 
tin the technical skill available. Gastro-cntorostomy is not in all hands a sim¬ 
ple affair, and while the chronic ulcer is slow and hard to heal, and has many 
possibilities for evil, it is not a killing disease. 

V. CANCER OF THE STOMACH. 

Etiology. — Incidence. —In an analysis of 30,000 cases of cancer, W. II. 
Welch found the stomach involved in 21.4 per cent, this organ thus standing 
next to the uterus in order of frequency. Among 8,404 cases admitted to my 
wards, there were 150 cases of cancer of the stomach. There were 39 cases 
among the first 1,000 autopsies in the post-mortem room of the Johns Hopkins 
Hospital. The disease is more common in some countries. Figures indicate 
that cancer of the stomach, as of other organs, is increasing in frequency. 

Sax.—T. McOrao has analyzed 150 cases from my wards and found that 
there were 120 males and 21 females. Welch gives the ratio ns 5 to 4. 

Age. — ()r~i)ur 150 cases the ages were as follows: Between twenty and 
thirty, 6; from thirty to forty, 17; forty to fifty, 38; fifty to sixty, 49; sixty 
to seventy, 36; seventy to eighty, 1. Fifty-eight per cent occurred between 
the ages of forty and sixty. ()t the G cases occurring under tho thirtieth 
year) the youngest was twenty-two. Of the large number of cases analyzed 
by Welch, three-fourths occurred between the fortieth and seventieth years. 
Congenital cancer of the stomach has been described, and cases have been met 
with in children. 

Roes .—Among our 150 cases, 131 were white; 19 were negroes. 

Heredity. —Of the 150 cases in only 11 was there a positive history of 
cancer'uTIhe family. In some families, as the Bonapartes, the disease seems 
to prevail. In our scries a very much larger number—38—had a family 
history of tuberculosis. 

Previous Diseases, Habits, ele.-i A history .of dyspepsia was present in 
only 33 cases; of these, 17 had had attacks at intervals, 11 had had chronic 
.-stomach trouble, and 5 had had dyspepsia for one or two years before the 
symptoms of cancer developed. Napoleon, discussing this interesting point 
with his physician Aulommarehi, said that he had always had a stomach of 
iron and. felt no inconvenience until the onset of what proved to be jhis 
fatal illness. 

2 Alcoho l. —Seyenty-sevcn of our patients had used it regularly, 65 of these 
rfoderately (?), 8 excessively. Trauma. —Only one case gave a positive his¬ 
tory. In one case the cancer followed rapidly upon a blow on tho stomach, 
and the patient lost sixty pounds in weight in three months. - GasJnQ..JJlcer. 
—Four cases gave a history pointing to ulcer, but there was no instance of 
'ulcus carcinomatosum among the autopsies. . 

t Mental wor ry and strain wcrejjiven occasionally as causea jn tiig filness. 
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Morbid Anatomy. —The most common varieties of gastric cancer are the 
> adeno-carcinoma and therencephaloid or me dullary .car¬ 

cinoma ; next in frequency i sr- scirrho us, and then c olloid canc er. With 
reference to the situation of the tumor, Welch analyzed 1,300 cases, in 
which the distribution was as follows: Pyloric region. 791; LessfiLCurvature, 
148; cardia, 10-$; posterior wall, 68; the whole or greater part of the 
stomach, 61; multiple tumors, 45; greater curvature, 34; anterior wall, 30; 
fundus, 19. 

rid The medullary cancer occurs in soft masses, which i^olve all the coats 
of the stomach and usually ulcerate early. The tumor may form villous 
projections or cauliflower-like outgrowths. It is soft, grayish white in colQ.r, 
and contains much blood. Microscopically it shows a scanty stroma, cnclositfjj 
alveoli which contain irregular polyhedral and cylindrical enlist yj fl't|e cylin - 
drjsataM epithelioma may also form large irregular masses, hut the con¬ 
sistence is usually tinner, particularly at the edges of the cancerous .ulcers. 
Microscopically the section shows elongated tubular spaces tilled with col¬ 
umnar epithelium, and the intervening stroma is abundant. Cysts arc not 
uncommon in this form. - The_8cirrhoii8 variety is characterized by great hard¬ 
ness, due to the abundance of the stroma and the limited amount of alveolar 
structures. It is seen most frequently at the pylorus, where it is a common 
cause of stenosis. It may be combined with the medullary form. It may 
be diffuse, involving all parts of the organ, and leading to a condition which 
can not be recognized macroscopically from cirrhosis. This form has also 
been seen in the stomach secondary to cancer of the ovaries. In connection 
with the diffuse carcinomatosis there may be simultaneous involvement of tho 
small and large intestines, as in the three remarkable cases reported by Nut- 
tall and Emanuel. .. Thc..colloid cancer is peculiar in its wide-spread invasion 
of all the coats. It also spreads with greater frequency to the neighboring 
parts, and it occasionally causes extensive secondary growths of the same 
nature in other organs. The appearance on section is very distinctive, and 
even with tho naked eye large alveoli can be seen filled with the translucent 
colloid material. The. , term, alveolar cancer, is often applied to this form. 
Ulceration is not constantly present, and there are instances in which, with 
most extensive disease, digestion has been but slightly disturbed. There is a 
specimen in the Warren Museum, at the Harvard Medical School, of the most 
wide-spread colloid cancer, in which the stomach contained after death large 
pieces of undigested beef-steak. 

SggqNBABY Cancer of the Stomach. —Of 37 cases collected by Welch, 
17 were secondary to cancer of the breast. Among the first 1,000 autopsies at 
the Johns Hopkins Hospital there were 3 cases of secondary cancer. 

Changes in the Stomach. — Qanc er at the cardia is usually associated 
with wasting of the organ and reduction in its size. The oesophagus above the 
obstruction may be greatly dilated. On the other hand, annular cancer at 
the pylorus causes stenosis with great dilatation of the organ. In a few rare 
instances the pylorus has been extremely narrowed without any increase in 
the size of the stomach. ?, In diffuse scirrhous cancer the stomach may be very 
greatly thickened and contracted. It may be displaced or altered in shape 
by the weight of the tumor, particularly in cancer of the pylorus; in such 
cases it has been found in every region of the abdomen, and even in the true 
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pelvis. The mobility of the tumors is at times extraordinary and very de¬ 
finitive, and they may be pushed into the right hypochondrium or into the 
splenic region, entirely beneath the ribs. Adhesions very frequently occur, 
particularly to the colon, the liver, and the anterior abdominal wall. 

Secondary cancerous growths in other organs are very frequent, as shown 
by the following analysis by Welch of 1,574 cases: Metastasis occurred in the 
lymphatic glands in 551; in tho liver in 475; in the peritoneum, omentum, 
and intestine in 357; in the pancreas in 122; in the pleura and lung in !) 8 ; 
in the spleen in 8 n; in the brain and meninges in 9; in other parts in 92. 
The lymph-glands affected are usually those of the abdomen, but the cervical 
aijjl inguinal glands are not infrequently attacked, and give an important clue 
iift^-iagnosis. Secondary metastatic growths occur subcutaneously, either at 
the navel or beneath the skin in the vicinity, and are of great value in diagnosis. 
In one instance a patient with jaundice, which had developed somewhat sud¬ 
denly and was believed to be catarrhal, presented no signs of enlargement of 
the liver or tumor of the stomach, but a nodular body appeared at the navel, 
which on removal proved to be typical scirrhus. A second case in the ward 
at the same time, with an obscure doubtful tumor in the left hypochondrium, 
developed a painful nodular subcutaneous growth midway between the navel 
and the left margin of the ribs. 

Pekfokation. —In the extensive ulceration which occurs perforation of the 
stomach is not uncommon. It occurred into the peritonamm in 17 of the 507 
cases of cancer of the stomach collected by Brinton. In our series perforation 
is recorded in 4 cases. When adhesions form, the most extensive destruction 
of the walls may take place without perforation into the peritoneal cavity. 
In one instance which came under my observation a large portion of the left 
lobe of the liver lay within the stomach. Occasionally a gastro-cutaneous 
fistula is -established. Perforation may occur into the colon, the small bowel, 
the pleur a, the lung, or into tho pericardium. 

Symptoms. — IjoU.uI Carcinoma. —The cases are not very infrequent. There 
may be no symptoms pointing to the stomach, and the tumor may be discov¬ 
ered accidentally after death. In a second group the symptoms of carcinoma 
are present, not of the stomach, but of the liver or some other organ, or there 
are subcutaneous nodules, or, as in one of our oases, secondary masses on the 
ribs and vertebrae. In a third group, seen particularly in, elderly persons in 
institutions, there is gradual asthenia, without nausea, vomiting, or othor 
local symptoms. 

^rrrftfrni rif n —* A * the 150 cases in our series, 48 complained_oM Jilin » 
44 of dyspep sia. 21 pf vomiting, 13 of loss in, weight, 3 of difficulty in swallow¬ 
ing, 1 of tumor. In 7 the feature^ of onset suggested pernicious anaemia. 


In 37 cases there was aJiistory of sudden onset. ... . 

Sympto ms—L oss ofW eight .—Progressive emaciation is one o 
the most constant features of the disease. In 79 of our cases in which exac 
figures were taken: To 30 pounds, 32 cases; 30 to 50 pounds, 36 oases; M to 
GO pounds, 5 cases; 60 to 70 pounds, 4; over 70 pounds. 1; 100 P°™ ds - 8 ca8e 
of cancer at the cardiac end with obstruction to swallowing. ie oss in 
weight is not always progressive. We see increase in weight under three con- 
ditwtus: (o) Pjepet dieting, with treatment of the associated catarrh o e 
stomach; ( 6 ) in cases of cancer of the.pylorus-aftor relief of the dilatation 
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of the organ by lavage, etc.; (c) after a profound.mental impression. I have 
known a gain of ten pounds to follow the visit of an optimistic consultant. 
In Keen and D. D. Stewart’s case there was a gain of seventy pounds after 
an exploratory operation! 

Loss in strength is usually proportionate to the loss in weight. One sees 
sometimes remarkable vigor almost to the close, but this is exceptional. . 

Angimia is present in a large proportion of all cases, and with the emacia¬ 
tion gives the picture of cachexia. There is often a yellow or lemon tint of 
the skin. In 59 cases careful blood-counts were made, in 3 the red corpuscles 
were above 6,00(^1)00 per cubic millimetre. This occur^t in the concentrated 
condition of the blood in certain eases of cancer of the'pylorus with dilatation 
of the stomach. The average count in the 59 cases was 3,713,186 per cubic 
millimetre. In only 8 cases was the count below 2,000,000, and in none below 
1,000,000. The average of the luemoglobin was 44.9 per cent. In only 9 was 
it below 30 per cent. In 62 cases in which the leucocytes were counted there 
were only 18 cases in which they were above 12,000 per cubic millimetre; in 
only 3 eases wore they above 20,000. As mentioned, there were 7 cases in 
which the features of onset suggested a primary amemia. To this question 
we shall return under diagnosis. 

Among other general symptoms may be mentioned fcv£r, which was present 
at some time in 74 of our 150 cases. In only 13 of these did the temperature 
rise..above 101°. In 2 it was above 103°. Fifteen presented fairly constant 
elevation of temperature. Eight presented sudden rises. Two eases had 
chill, with elevation to 103° and 104°. Chills may be associated with sup¬ 
puration at the base of the cancer. 

Urin e .—There may bo no changes throughout; in 65 of our cases there 
were no alterations, in 36 albumin was found, and in 34 albumin with tube- 
casts. Glycosuria, peptonuria, and acetonuria have been described. Jndican 
IS. common. 

Qj ftlem a .—Swelling of the ankles is of frequent occurrence toward the 
close. In some cases there is even early a general anasarca, usually in com¬ 
bination with extreme anaimia. The cancer is usually overlooked. 

The bowels are often constipated. In only 12 cases in our series was. 
diarrhoea present. In 2 cases blood was passed per rectum. There are no 
special cardiac symptoms; the pulse becomes progressively weaker. Throm¬ 
bo sis of one femoral vein may occur or, as in one of our cases, wide-spread 
thrombosis in the superficial veins of the body. 

Symptoms on the part of the nervous system are rare; consciousness is 
often retained to the end. Coma may occur similar to that seen in diabetes 
and is believed to be due to an acid intoxication. » 

EmjnTins^ — Anorexia, loss of desire for food, is a fre¬ 

quent and valuable symptom, more constant perhaps than any other. Nausea 
is & striking feature in many cases; there is often a sudden repulsion at the 
sight of food. In exceptional cases the appetite is retained throughout. 

Vomiting may come on early, or only after the dyspepsia has persisted 
for some time. It occurred in 128 cases in our series. At first it is at long 
intervals, but subsequently it is more frequent, and may recur several times 
in the day. There are cases in which it comes on in paroxysms and then 
subsides; in other cases, it sets in early, persists with great violence, aud 
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may cause a fatal termination within a few weeks. Vomiting is more fre¬ 
quent when the cancer involves the orifices, particularly the pylorus, in 
which case it is usually delayed for an hour or more after taking the food. 
When the cardiac oriliee is involved it may follow at a shorter interval. 
Extensive “disease of the fuudus or of the anterior or posterior wall may 
be present without the occurrence of vomiting. The food is'sometimes very 
little changed, even after it has remained in the stomach for twenty-four 
hours. 

UjBltiorrkage occurred in 30 of our 150 cases; in 32 the Jblood.was dark 
a nd altered , in 3 it was bright red. Jn 2 eases vomiting of blood was the 
first symptom. The bleeding is rarely profuse; more commonly there is 
slight oozing, and the blood is mixed with, or altered by the secretions, and, 
when vomited, the material is dark brown or black, the so-called “ colfee- 
g round'” vo mit. The blood can be recognized by the microscope as shadows 
of the red "blood-corpuscles and irregular masses of altered blood pigment. 
In cases of doubt the spectroscope may be employed or liamiin crystals 
obtained. 

Pain, an early and important symptom, was present in 130 of our cases. 
It is very variable in situation, and while most common in the epigastrium, 
it may be referred to the shoulders, the back, or the loins. Tho pain is de¬ 
scribed as dragging, burning, or gnawing in character, and very rarely occurs 
in severe paroxysms of gastralgia, as in gastric ulcer. As a rule, the paiu is 
aggravated by taking food. There is usually marked tenderness on pressure 
in the epigastric region. The areas of skin tenderness are referred, as Head 
has shown, to the region between the nipple and the umbilicus in front and 
behind from the fifth to the twelfth thoracic spine. 

Examination of the Stomach Contents. —The vomitus in suspected 
cases should be carefully studied, particularly as to quantity and character 
of ingredients. Large amounts brought up at intervals of a few days, with 
the appearances already described, are characteristic of dilatation of the 
stomach. Some of the material should be spread in a large glass plate and 
any suspicious portions picked out for examination.! Bacteria in large num¬ 
bers occur, one, the Opplcr-Boas bacillus—an unusually long non-mobile form 
—is supposed to be of diagnostic value, and to be largely responsible for the 
formation of lactic acid. The yeast fungus is very commonly found," sarein® 
loss frequently than in dilatation from stricture. Blood is a most important 
ingredient; the persistent presence microscopically of red corpuscles in the 
early morning washings is always very suspicious. Ijater, when coffee-ground 
vomiting takes place, the macroscopic evidence is sufficient. In cases of doubt 
the spectroscope may be used or the test made for h®min crystals. I ragments 
of the new growth may be vomited or may appear in the washings. Positive 
evidence of cancer may be obtained from them. . . 

Examination of the Test Breakfast —*The Ewald test meal, consisting 
of a slice of stale bread and a large cup of weak tea without cream or sugar, 
is given at 7 a. m. and withdrawn at 8 a. m. iThe Boas test meal, consisting 
of a gruel made of a tablespoonful of oatmeal flour In a litre of water, is 
used in the estimation of lactic acid. As an outcome of the enormous nuni- 
ter of observations made of late years, it may be said that free “Cl is absent 
in a large proportion of all cases of cancer of the stomach. Of 94 cases in 
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which the contents were examined in 84 free HC1 was absent. In 5 un¬ 
doubted eases the reaction was good; in 2 of these the history suggested 
previous ulcer. HC1 may be absent in chronic gastritis and in atropJjXfif J,lie 
gastric mucosa. The presence of lactic acid after Boas’ test meal is regarded 
\ as a valuable sign. 

1’hystc \l Examination.— Inspection .—After a preliminary survey, em¬ 
bracing the faeies, state of nutrition, etc., particular direction is givon to the 
abdomen. Ail all-important matter is to have the patient in a good light. 
Fulness in the epigastric region, inequality in the infracostal grooves, the 
existence of peristalsis, a wide area of aortic pulsation, the presence of sub¬ 
cutaneous nodules or small masses about the navel, and, lastly, a well-defined 
tumor mass—these, together or singly, may be seen on careful inspection. 
I can not emphasize too strongly the value of this method of examination. 
In. .62 of the 150 cases a positive tumor could be seen. Ip 52 the tumor 
descended with inspiration; iiu.36 peristalsis was visible; in 3 cases move¬ 
ments were visible in the tumor itself. In 10 cases with visible peristalsis 
no tumor was seen, but could be felt on palpation. Inflation with carbonie- 
gcid.gas may be tried, except when haemorrhage has been profuse or the cancer 
is very extensive. The dilatation often renders evident the peristalsis or mnv 
bring a tumor into view. The presence of subcutaneous and umbilical nodules 
is sometimes a very great help. They were found in 5 of our series: Pal/m- 
jion .—In 115 cases a tumor could be felt; in 48 in the epigastric regfon, in 
25 in the umbilical, in 18 in the left hypochondriac, in 17 in the right hypo¬ 
chondriac region, while in 7 cases a mass descended in deep inspiration from 
beneath the left costal margin. These figures illustrate in how large a propor- 
.Ttion of the cases the tumor is in evidence. In rare cases examination in the 
knee-elbow position is of value. Mobility in gastric tumor is a point of much 
importance. Fijst, the change with respiration, already referred to; a mass 
may descend 3 or 4 inches in deep inspiration; second ly, the communicated 
pulsation from the aorta, which is often in its extent suggestive; thirdly, the 
intrinsic movements in the hypertrophied muscularis in the neighborhood 
of the cancer. This may give a remarkable character to the mass, causing 
it to "appear and disappear, lifting the abdominal wall in the epigastric region; 
and, fourthly, mechanical movements, with inflation, with change of posture, 
or communicated with the hand. Tumors of the pylorus are the most mov¬ 
able, and in extreme cases can be displaced to either hypochondrium or pushed 
far - down below the navel (see illustrative cases in my Lectures on the Diag¬ 
nosis of Abdominal Tumors). Pain on- palpation -is.common; the mass is 
usually, fund, sometimes nodular. Gas can at times be felt gurgling through 
the tumor at the pyloric region. 

Permission gives less important indications—the note over a tumor is 
rarely flat, more often a flatjympany. Auscultation may reveal the gurgling 
through the pylorus; sometimes a systolic bruit is transmitted from the aorta, 
and when a local peritonitis exists a friction may be heard. 

Complications. — Secondary, gwifths are common. In 44 autopsies in our 
series there were metastases in 38; in 29 the lymph-glands were involved; 
in 23 the liver, in 11 the peritonteum, in 8 the pancreas, in 8 the bowel, in 
4 the lung, in 3 the pleura, in 4 the kidneys, and in 2 the spleen. In 8 no 
deposits were found. 
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Perfora tion may lead to peritonitis, but in 3 of our 4 eases there was no 
general involvement. Cancerous ascites is not very uncommon. Dock has 
called attention to the value of the examination of the fluid in such cases 
as a help to diagnosis. The cells show mitoses and are very characteristic. 
S fwxpdary punnor of. the liver is very common; the enlargement may lie very 
great, and such cases are not infrequently mistaken for primary cancer of 
the organ. Involvement of the lyrriph-glands may give valuable indications. 
The re may bg early enlargement of a gland at the posterior border of the 
l oft stemo -cleido-mustoid muscle; later adjacent glands may become alfoeled. 
This occurs also in uterine cancer. According to Williams, Troisier was the 
first to describe this condition, which must not bo confounded with the 
pseudo-lipome siis-claviculairr of Verncuil. 

A very ■remarkable picture is presented when the cancer sloughs or be¬ 
comes gangrenous; the vomitus lias a foul odor, often of a penetrating nature, 
to be perceived throughout the room. In cases in which the ulcer perforates 
the colon, the vomiting may he focal. I have, however, met with the focal 
odor in a case with incessant vomiting; there was no perforation of the colon 


at autopsy. 

Course. —While usually, chronic and lasting from a year to eighteen 
months, acule cancer of the stomach is by no means infrequent. Of the 09 
eases in which we could determine accurately the duration, IS lasted under 
three months, 10 from three to six months, 14 from six to twelve months— 
a total of 45 under one year. Four cases lasted for two years or over. One 
case lived for at least two years and a half. 

Diagnosis.—In 115 of our 150 cases a tumor existed, and with this the 
recognition is rarely in doubt. I’ractically the chief difficulty is in those cases 
which present gastric symptoms or auamiiu, or both, without the presence 
of tumor. In the one a chronic gastritis is suspected; in the other a primary 
anaimiaA In chronic gastritis the history of long-standing dyspepsia, the ab¬ 
sence of cachexia, ttic absence o! lactic acid in the lest meal, and the less 
striking bfood changes arc the important points for consideration. The cases 
with grave on cv mid without tumor oiler the greatest difficulty. I ho blood- 
count is rarely so low as in pernicious anamna, a point on which h. 1. Homy 
has laid special stress. In only 3 ot our 59 cases with careful blood exami¬ 
nation was the number below 2.000.000 per cubic millimetre.The lower 
color index, as in sccondanfmmumia, the absence of mcgalobhists, and (a leuco- 
cytosis speak for cancer. Some lay stress on the differential count of the 
leucocytes, but there is not evidence enough to enable us to speak positively 
on this point. The digestion lcueocytosis might he a help in some eases. 
The chemical findings nre of greater value, j, The constant presence of lactic 
acid and the absence of 11C1 have iu several of our cases suggested the diag¬ 
nosis of cancer, which has been verified later on by the development of a 


rumor. 

• From ulcer of the stgjnach malignant disease is, as a rule, readily recog¬ 
nized. The ulcus carcinomatosuin usually presents a well-marked history of 
nicer for years. Hemmcter has given a good account of this rare condition 
in his recent work on the stomach. The greatest difficulty is offend when 
there is ulcer with tumor due to cicatricial contraction about the pylorus. In 
3 such cases we mistook the mass for cancer, and even at operation it may 
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(as in one of them) be impossible to say whether a neoplasm is present.. 
The persistent hyperchlorbydria is the most important single feature „gf..ujper,' 
and, taken with the gastralgic attacks and the haemorrhages, rarely leave <|pubt 
as to the condition. 

Nowadays, when exploratory laparotomy may be advised with such safety, 
the surgeon oftfn makes the diagnosis. 

The practitioner should recognize the fact that there are cases of cancer, 
of the stomach in which a positive diagnosis can not be reached for weeks 
or months by any known means at our command. 

Treatment.—In early surgical treatment lies’ the only hope, but there is 
great difficulty in the diagnosis, and it would be absurd to suggest operation in 
every case of dyspepsia of three months’ standing in persons above forty years 
of age. Operated upon early, complete removal is sometimes possible. In a 
majority of cases the operation is only palliative. ‘ In suitable cases early explo¬ 
ration should be ad\ised; the operation per sc is sometimes beneficial and the 
patient is rarely the worse for it. The diet should consist of readily digested 
substances of all sorts. Many patients do best on milk alone. Washing out 
the stomach, which may be done with a soft tube without any risk, is par¬ 
ticularly advantageous when there is obstruction at the pylorus, and is by 
far the most satisfactory means of combating the vomiting. The excessi\e 
fermentation is also best treated by lavage. When the pain becomes severe, 
particularly if it disturbs the rest at night, morphia must be given. One- 
eighth of a grain, combined with carbonate of soda (gr. v), bismuth (gr. 
v-x), usually gives prompt relief, and the dose does not always require to be 
increased. Creasote (TTL j-ij) and carbolic acid are very useful. The bleed¬ 
ing in gastric cancer is rarely amenable to treatment. 

Other Forms of Tumor.— Non-cancerous tumors of the stomach rarely 
cause inconvenience. Polypi (polyadenomata) are common and they may 
be numerous; as many as 150 have been reported in one case. There is a 
form in which the adenoma exists as an extensive area slightly raised above 
the level of the mucosa— pohjadrnome e.n nappe of the French. II. 15. An¬ 
derson has described a case of remarkable multiple cysts in the walls of the 
stomac h and small intestine. Sarcomata are very rare. Fibromata and 
lipomata have been described. 

Foreign bodies occasionally produce remarkable tumors of the stomach. 
The most extraordinary is the hair tumor, of which there are 16 cases in the 
literature. The cases occur in hysterical women who have been in the habit 
of eating their own hair. A specimen in the medical museum of McGdl 
“University is in two sections, which form an exact mould of the stomach. 
The tumors are large, very puzzling, and arc usually mistaken for cancer. 
Of 1 cases operated upon, 6 recovered; in 9 cases the condition was found 
post mortem (Schultcn). 

VL HYPERTROPHIC STEATOSIS OF THE PYLORUS. 

1. In Adults. —Microscopically, the condition is found to be very largely 
hypertrophy of the muscularis and submucosa of the pylorus. It was well 
described by the older writers. Tlia symptoms are those of dilatation #f the 
stomach. The condition has been fully discussed by Boas (Archiv fur Vcr 
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dauungskrankhciten, Bd. 4, I), who reports two interesting eases with suc- 
Tcessful gastr o-entcrostoniy. The question is whether some of these eases may 
n nft fr pjtTly liiTrongeniliil. as there have been instanees reported in girls as 
earlj’ as the twelfth and sixteenth years. 

2. Congenital.—First deseribed in 1897 by Jolm Thomson, of Edinburgh, 
nmch attention has been paid to this eondition, which seen* very common. 
,£ 31 reports 20 cases (1905). 

D In some cases a true hyperplasia exists, but in others, ns Thomson holds, 
sp&smodic contraction is the important factor. The diagnosis is easy—visible 
^peristalsis and palpable tumor. 

An extraordinary number of cases have been reported within the past few 
years, and of 33 operated upon 17 have recovered (t'logg, November, 1901). 
Dieting, nasal feeding, and lavage should be tried before operation. In the 
case of a bottle-fed baby, a wet-nurse should be obtained. 

VII. HEMORRHAGE FROM THE STOMACH. 

(Heamatemesia.) 

Etiology.— Ga&trorrkagia, as this symptom is called, may result from 
many conditions, local or general. 1. In local disease: (a) cancer; (b) ulcer; 
(c) disease of the blood-vessels, such as miliary aneurisms and occasionally 
varicose veins; ( d ) acute congestion, as in gastritis, and possibly in vicarious 
hcemorrhage; (e) following operations in the abdomen, particularly when 
the omentum .is wounded, erosions of the gastric mucosa may occur, from 
which limmorrhage takes place. Many cases have followed operation for 
appendicitis. It is a very fatal complication, as it is usually associated with 
peritonitis (Richardson). 

2. Passive congestion due to obstruction in the portal system. This may 
be either (a) hepatic, as in cirrhosis of the liver, thrombosis of. the portal 
vein or pressure upon the portal vein by tumor, and secondarily in cases 
of chronic disease of the heart and lungs; (5) splenic. Gastrorrhagia is by 
no means an uncommon symptom in enlarged spleen, and is explained by the 
intimate relations which exist between the vasa brevia and the splenic cir¬ 
culation. 

3. Toxi c: (a) The poisons of the speciic fevers, small-pox, measles, yellow 
fever; (6) poisons of unknown origin, as in acute yellow atrophy and in 
purpura; (c) phosphorus. 

'47 Traumatism: (a) Mechanical injuries, such as blows and wounds, and 
occasionally by the stomach-tulm; (5) the result of severe corrosive poisons. 

5. Certain constitutional diseases: (a) Hemophilia; (5) profound ane¬ 
mias, whether idiopathic or due to splenic enlargements or to malaria, (c) 
cholae mia. 

6. In certain nervous affections, particularly hysteria, and occasionally 

in progressive paralysis of the insane and epilepsy. _ 

7. The blood may. not always come primarily from the stomach. X us 
it may belong to’the'nose or the pharynx. In hemoptysis some of the b ood 
may And its way into the stomach. Again, in bleeding from the oesophagus 
blood may trickle into the stomach, from which it is ejected. This occurs 
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in the case of rapture of aneurism and of the oesophageal varices. A child 
may draw blood with the milk from the mother’s breast even in considerable 
quantities and then vomit it. 

8. Qaakoataxis.—Under this name Hale White describes cases of haemor¬ 
rhage from the stomach in young girls without any lesion of the mucosa. 
They are often jnistaken for ulcer. He has collected 29 cases. 

9. Miscellaneous causes: A neur ism of .the. aorta or of its branches may 
rupture into the stomach. There are instances in which a patient has vom¬ 
ited blood once without ever having a recurrence or without developing 
symptoms pointing to disease of the stomach. 

In new-born infants hiematcmcsis may occur alone or in connection with 
bleeding from other mucous membranes. 

In medica l- practice, haemorrhage from the stomach occurs most fre¬ 
quently in connection with cirrhosis of the liver and ulcer of the stomach. 

Morbid Anatomy. —When death has occurred from the hmmatemesis there 
are signs of intense anaemia. The lesion is evident in cancer and in ulcer of 
the stomach. It is to lie borne in mind that fatal haemorrhage may come 
from a small miliary aneurism communicating with the surface by a pin¬ 
hole perforation, or the bleeding may be due to the rupture of a submucous 
vein and the erosion in the mucosa may he small and readily overlooked. 
It may require a careful and prolonged search to avoid overlooking such 
lesions. In the large group associated with portal obstruction, whether due- 
to hepatic or splenic disease, the mucosa is usually pale, smooth, and shows 
no trace of any lesion. In cirrhosis, fatal by hemorrhage, one may some¬ 
times search in vain for any focal lesion to account for the gastrorrhagia, and 
we must conclude that it is possible for even the most profuse bleeding to 
occur by diapedcsis. The stomach may be distended with blood and yet the 
source of the haemorrhage be not apparent either in the stomach or in the 
portal system. In such eases the oesophagus should be examined, as the bleed¬ 
ing may come from that source. In toxic cases there are invariably haemor- 
rhages in the mucous membrane itself. 

Symptoms. —In rare instances fatal syn cope may occur without any vom¬ 
iting. In a case of the kind, in which the woman had fallen over and died 
in a few minutes, the stomach contained between three and four pounds of 
blood. The sudden profuse bleedings rapidly lead to profound aniEmin 
When due to ulcer or cirrhosis the bleeding usually recurs for several days 
Fatal hemorrhage from the stomach is met with in ujeer, cirrhosis, enlarge¬ 
ment of,the spleen, and in instances in which nn aneurism ruptures into the 
stomach or oesophagus. Gastrorrhagia may occur in splenic ana'mia or in 
leukamiia before the condition has aroused attention. 

The vomited -blood may be fluid or clotted; it is usually dark in color, 
but in the basin the outer part rapidly becomes red from the action of the 
air. The longer blood remains, in the stomach the more altered is it when 
ejected. 

The amount of blood lost is very variable, and in the course of a day the 
patient may bring up three or four pounds, or even more. In a case under 
the care of George Ross, in the Montreal General Hospital, the patient lost 
daring seven days ten pounds, by measurement, of blood. The usual symp¬ 
toms of anaemia develop rapidly, and there may be sli ght feve r, and subse- 
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quently ( Bdema may o ccur. Syncop e, convulsions, and occasionally hemiplegia 
oexA# after veryprof use hsemorrhage. Blindness may follow, the result either 
of thipmbosis of the retinal arteries or veins, or an acute degeneration of the 
ganglion cells of the retina. 

Diagnosis. —In a majority of instances there is no question as to the 
origin of the blood. Occasionally it is difficult, particularly if the case has 
not been seen during the attack. Examination of the vomit readily deter¬ 
mines whether blood is present or not. The materials vomited may be stained 
by wine, the juice of strawberries, raspberries, or cranberries, which give a 
color very closely resembling that of fresh blood, while iron and bismuth 
and bile may produce the blackish color of altered blood. In such cases the 
microscope will show clearly the presence of the shadowy outlines of the red 
blood-corpuscles, and, if necessary, spectroscopic and chemical tests may be 
applied. 

Deception is sometimes practised by hysterical patients, who swallow and 
then vomit blood or colored liquids. With a little care such cases can usually 
be detected. The cases must be excluded in which the blood passes from the 
nose br pharynx, or in which infants swallow it with the milk. 

There is not often difficulty in distinguishing between hamioptysis and 
haematemesis, though the coughing and the vomiting are not, infrequently 
combined. Tho following are points to be borne in mind in the diagnosis: 


ttSMATEMESIS. 

1. Previous history points to gas¬ 
tric, hepatic, or splenic disease. 

2. The blood is brought up by 
vomiting, prior to which the patient 
may experience a feeling of giddiness 
or faintness. 

3. The blood is usually clotted, 
mixed with particles of food, and has 
an acid reaction. It may be dark, 
grumous, and fluid. 

4. Subsequent to the attack the 
patient passes tarry stools, and signs 
of disease of the abdominal viscera 
may be detected. 


HA5MOPTTBIS. 

1. Cough or signs of some pul¬ 
monary or cardiac disease precedes, 
in many cases, the haBmorrhage. 

2. The blood is coughed up, and 
is usually preceded by a sensation of 
tickling in the throat. If vomiting 
occurs, it follows the coughing. 

3. The blood is frothy, bright red 
in color, alkaline in reaction. If 
clotted, rarely in such large coagula, 
and muco-pus may be mixed with it. 

4. The cough persists, physical 
signs of local disease in the chest 
may usually bo detected, and the 
sputa may be blood-stained for many 
days. 


Prognosis. —Except in the case of rupture of an aneurism or of large 
veins, hamatemesis rarely proves fatal. In my experience death has followed 
more frequently in cases of cirrhosis and splenic enlargement than in ulcer 
or cancer. In ulcer it is to be remembered that in the chronic haemorrhagic 
form the bleeding may recur for years. The treatment of haimatemeais is 
considered under gastric ulcer. 
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Vm. NEUROSES OF THE STOMACH. 

(Nervous Dyspepsia.) 

The studies-of Leube, Ewald, Oscr, Bosenbach, and many others have 
shown that jKXiQUsf unctional disturbances of the stomach may occur-without 
any discoverable anatomical basis. The cases are njfit.with most frequently 
in those who have either inherited a nervous constitution or who have gradu¬ 
ally, through indiscretions, brought about a condition of nervous prostration, 
Not infrequently, however, the gastric symptoms stand so far in the fore¬ 
ground that the general neuropathic character of the patient quite escapes 
notice. Sometimes the gastric manifestations have apparently a reflex origin 
depending on organic disturbances in remote parts of the body. 

The nervous derangements of the stomach may be divided .into motor, 
secretory, and sensory neuroses. These disturbances rarely occur singly; they 
are usually met with in combined forms. The clinical picture resulting from; 
such a complex of gastric neuroses is known as nervous dyspepsia. 'As Leulic 
has pointed out, the sensory disturbances usually pTay the more important part. 

The .sufferer from nervous dyspepsia presents a varying picture. All 
grades occur, from the emaciated skeleton-like patient with anorexia nervosa 
to the well-nourished, healthy-looking, frcsh-complexioned individual whose 
only complaint is distress and uneasiness after eating. 1 have followed 
Biegcl’s classification. 

I. Kotor Neuroses. — (a) Hypkekxnesis ob Supeumotility.— An increase 
in the normal motor activity of the stomach results in too early a discharge 
of the ingesta into the intestine. It is more commonly a secondary neurosis 
dependent upon, superacidity or gupersecretion of the gastric juice; but it 
may occur primarily) possibly from reflex causes. The. diagnosis is to he 
reached only by means of the stomach-tube. It gives rise to no characteristic 
clinical symptoms. 

(6) Peristaltic -Unrest. —This condition, as described by Kussmaul, is 
an extremely common and distressing symptom, in neurasthenia. Shortly 
after eating the peristaltic movements of the stomach are increased, and 
horhorvgmi and gurgling may be heard, even at a distance. The subjective 
sensations are most annoying, and it would appear as if in the hyperaesthqlii 
condition of the nervous system the/patient felt normal peristalsis, just as ii 
these states the usual beating of the heart may be perceptible to him. ^ 
further analogy is afforded by the fact that emotion .increases this peristalsis 
It may extend to the intestines, particularly to the duodenum, and on. palpn 
tion over this region the gurgling is most marked. The movement may 1> 
anti-peristalsis, in which the wave passes from right to left, a condition whirl 
may also extend to the intestines. There arc cases on record in which color© 
enemata or even scybala have been discharged from the mouth. 

(c) Nervous Eructations. — Aerophagia .—In this condition sesere attack 
of-itoky eructations, following one another often in rapid succession, occut 
Whemiolent they last for hours, or days. At other times they occur in pan" 
yams, depending often upon mental excitement. They are more common! 
observqjl inf hysterical women and neurasthenics , but also, not infrequent!; 
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in child ren. The hysterical nature of the affection is sometimes testified 
to by the occurrence, especially in children, of several instances iu one. 
household. 

The ex pelled gas in these cases is atmospheric air, which is swallowed or 
aspirated from without. Sometimes the whole process may j be clearly ob- 
serred, but in other instances the act of swallowing may be almost or quite 
imperceptible. Bouverct considers the condition due to a spasm of the phar¬ 
ynx which causes involuntary swallowing. Oser has suggested that the air 
may enter by aspiration, the stomach acting like an elastic rubber bag which 
vtends to fill again after the air is expressed. It is quite possible that in some 
instances the eructations consist of gas which has never actually reached the 
stomach, but is brought up from the oesophagus. 

(d) Nervous Vomiting.— A condition which is not associated with ana- 
tomietd changes in the stomach or with any state of the contents, but is due 
to nervous influences acting either directly or indirectly upon the centres 


residing over the act of vomiting. The patients are, as a rule,-women— 
sually blunettes—and the subject of more or less marked hysterical mani¬ 
festations. | A special feature of this form is the absence of the preliminary 
nausea and of the straining efforts of the ordinary act of vomiting. It is 
rather a regurgitation, and without visible effort and without gagging the 
mouth is filled with the contents of the stomach, wliicli are then spat out. 
It comes on, as a rule, after eating, but may occur at irregular intervals. In 
some cases the nutrition is not, impaired, a feature which may give a clew to 
the true nature of the disease,'as there may be no other hysterical manifesta¬ 
tion present. As noted by Tuckwell, it may occur in children, and Edsall 
i suggests that this recurring vomiting is an acid intoxication, as in some cases 
| acetone and diacctic acid have been found in the urine. Treatment with full 
loses of 20 grains of bicarbonate of soda every two hours has been found to 
relieve it. Nervous vomiting may be a very serious condition. We have had 
it least two fatal eases. In some instances, after persisting for weeks or months 
at home the patient gels well in a few days in hospital. In other instances tho 
course is protracted, and the cases are among the most trying we are calk'd 
upon to treat. 

A type of vomiting is that associated with certain diseases of the nervous 
system—particularly locomotor ataxia—forming part of the gastric crises. 
Leyden has reported cases of primary periodic vomiting, which lie regards 
as a neurosis. 

(e) T fenCT HTtny; Meuycismus. —In this remarkable and rare condition 
the patients regurgitate and chew the cud like ruminants. , It occurs in neuras¬ 
thenic ot^ hyste rical [ve rsons, epileptics, and idiots. In some patients it is 
hereditary. There is an instance in which a governess taught it to two chil¬ 
dren. The habit may persist for years, and does not necessarily impair the 

health. t . . 

(f) Spasm op THE Cardia.—S pasmodic, usually painful contraction o 
the circular muscle fibres at the cardiac orifice may' follow the introduction 

or the!} taking of too hot or too cold food, ^t-may 
an hysterical and Neurasthenic individuals, especially 
om, if.it be combined with pyloric spasm, it may 
distention —“ pneumatosis.” Here the spasm may 


ef a soun d,’ifrnstv eating, 
QSfi K.in tetanu s and also' 
in ajt~fl~wfttiflyers, in wh 
result in painfu l jjastric 
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be of considerable duration. The condition is rare and practically not of 
much moment. 

(?) fSji'OJUC.Sfci.SM.—This is usually a secondary occurrence, following 
superacidity, ^upersecretion^ulccr, or^the introduction into the stomach qf .. 
irritating substances. The spasm often causes pain in the region of the . 
pylorus and inireased gastric peristalsis. In cases where the spasm is com¬ 
bined with superacidity nnd supersccretion marked dilatation with atony may ' 
follow; it is questionable, however, whether a primary nervous pyloric spasm 
ever gives rise to serious results. 

(h) Atony of the Stomach. —Motor insufficiency of the stomach is gen- 
erally/due to injudicious feeding ,#0 organic disease of the stomach itself, or 
, to general wasting processes. Tn some otherwise normal individuals of neu¬ 
rotic temperaments an atony may, however, occur which possibly deserves to 
be classed among the neuroses. The symptoms are usually those of a moderate 
dilatation, and are often associated with marked sensory disturbances—feel¬ 
ings of weight and pressure, distention, eructations, and so forth. 

Great care must be taken in the diagnosis to rule out all other possible 
causes. 

(t) INSUFFICIENCY OB INCONTINENCE OF THE PYLOBUS. —This condition 

was described first by de S6r6 and later by Ebstein. It may be recognized by 
the rapid passing of gas from the stomach into the bowel on attempts at 
inflation of the former, as well as by the presence of bile and intestinal con¬ 
tents in the stomach. There are no distinctive clinical symptoms. 

(;) Insufficiency of the Cahdia. —This condition is only recognized by 
the occurrence of eructations or. in rumination. 

II. Secretory Neuroses. —(a) Hxpebacidity ; Supebacidity; Hypeii- 
CHLOBHYDBIA.—Nervous dyspepsia with hyperacidity of the gastric juice- 
The symptoms depend upon the secretion of an abnormally acid gastric juice 
at the time of digestion. This is a common form of dyspepsia in young ami 
neurotic .individuals. Oswald has pointed out its remarkable frequency m 
chlorotic girls. The symptoms are very variable. They do not, as a rule, 
immediately follow the ingestion of food, but occur one to three hours later, 
at the height of digestion. There is a sense of weight and pressure, some- 
3 times..of burning in the epigastrium, commonly associated withtacid_8Qietn- 
tions. If vomiting .occurs, the pain is relieved. The patient is usually rela¬ 
tively well nourished, and the appetite is often good, though the sufferer may 
be afraid to eat on account of the anticipated pain. Its association with ulcer 
has been referred to. There is commonly constipation. 

(6) Sdpebsecreiion, Intebmittent and Continuous. —This is.a form 
of.dyspepsia which has been long recognized, but of late has been specially 
studied by Reichmann and others. The increased flow of the gastric juice 
may be intermittent or continuous. The secretion under such circumstances 
is usually auperacid, though this is not always the case. The periodical form 
—the gastroxynsis of Rossbach—may be quite independent of the time of 
digestion. Great quantities of highly acid gastric juice may be secreted in 
a very small spade of time. Such cases are rare, and are especially associated 
either with profound neurasthenia or with locomotor ataxia. The attack may 
last for several days. It usually sets in with a gnawing,- v unplfiasant. sensat ion 
, in the stomach, severe headache, and shortly after the patientv vamiljuuiear, 
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watery secretion, of such acidity that the throat is irritated and made raw and 
sore. Ab mentioned, the attacks may be quite independent of food. Con- 
li nttow suversecreti on is more common. The constant presence o£ fluid in 
the stomach, together with the pyloric spasm, which commonly results from 
we irritation of the ovcracid gastric juice, are followed by a more or less 
J^tfiasiie.-dilatation. ^Digestion of the starches is retarded* and there are 
jiflnetations of acid fluid and gastric distress. This secretion of highly acid 
jABtric juice may continue when the stomach is free from food. In these 
r^ases {tain, burning acid eructations, and even vomiting, occurring during the 
night .aid. early in the morning, are rather characteristic. 

(c) Nervous Subaoidity or Ixacidity; Achylia Gastiuoa Nervosa.— 
Lack of the normal amount of acid is found in chronic catarrh, and particu¬ 
larly in canc er. As Leubo bus shown, a reduction in the normal amount of 
acid may exist wjtli the most pronounced symptoms of nervous dysj^psia and 
yet the.stomach "frill be free from food within the regular time. A condition 
in which free acid is absent in the gastric juice may occur»ijj..canccr,jn ex- 
trejnejclerosis of the mucous membrane, as a nervous manifestation of hysteria, 
and occasionally of tabes. In most of these cases, though then* he no free 
acid, yet the other digestive ferments — pepsin and the curdling ferments— 
or their zymogens are to be demonstrated in the gastric juice. There may, 
however, be a complete absence of the gastric secretion. To these, cases Ein- 
hom has given the name of achylia gastrica. This condition was at first 
thought to occur only in eases of total atrophy of the gastric mucosa, but 
recent observations have shown that it may occur as a neurosis. Tn a case 
of Einhom’s the gastric secretions returned after five years of total achylia 
gastrica. 

The symptoms of subaciditv, or even of achylia gastrica, vary greatly in 
intensity; they may be almost or quite absent in cases of advanced atrophy of 
the mucosa, and, as a rule, are not marked so long as the motor activity 
of the stomach remains good. If atony, however, occur and abnormal fer¬ 
mentative processes arise, severe gastric and intestinal symptoms may follqw. 
In the cases associated with hysteria and neurasthenia, even though the food 
may be well taken care of by the intestines, there are very commonly grave 
sensory disturbances in the region of the stomach, in addition to the general 
nervous symptoms. 

III. Sensory Neuroses. — (a) llYPEiUismESiA.—In this condition the pa¬ 
tients complain of|fulness,..pressure,^weight t, burning, and-so-forth, during 
digestion, just such symptoms as accompany a variety of organic diseases of 
the stomach, and yet in all other respects the gastric functions appear quite 
normal. Sometimes these distressing sensations are present even when the 
stomach-is-empty. These symptoms are usually associated with other mani¬ 
festations of hysteria and neurasthenia. The pain often follows particular 
articles of food. An hysterical patient may apparently suffer excruciating pain 
after taking the smallest amount of food of any sort, while anything pre¬ 
scribed as a medicine may be well borne. In severe cases the patient may be 
reduced to an extreme degree bv starvation. 

(6) Gastralgia; Gastrodynia. —Severe pains in the epigastrium, parox¬ 
ysmal in character, occur (1) as a manifestation of a functional neurosis, in- 
dependent of organic disease, and usually associated with other nervous symp- 
i • 
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toms (it is this form which will here be described); (8) in.chrome 4iseas«r*i| 
of the nervous system, forming the so-called gastric crises; and (3) in organic ' 
disease of the stomach, such as ulcer or cancer. ? 

The functional neurosis occurs-chiefly in women, very commonly in con- 
nection with disturbed menstrual function or with pronounced hysterical symp¬ 
toms. The affection may set in as early as puberty, but it is more common at 
the menopause. Anaemic, constipated women who have worries and anxieties 
at home are most prone to the affection. It is more frequent in brunettes than 
in blondes. Attacks of it sometimes occur in robust, healthy men. More 
often it is only one feature in a condition of general neurasthenia or a mani¬ 
festation of that form of nervous dyspepsia in which the gastric juice or 
hydrochloric acid is secreted in excess. I am very sceptical as to the existence 
e£-a~gaatralgia_of purely malarial origin. 

The.symptoms are very characteristic; the/patient is suddenly seized with 
agonizing pains in the epigastrium, which pass toward the back and around 
the lower ribs. <The attack is usually independent of the taking of food, and 
may recur at definite intervals, a periodicity which has given rise to the sup¬ 
position in some cases that, the affbetion is due to malaria. 1 The most marked 
periodicity, however, may be in the gastralgic attacks of ulcer. ^They fre¬ 
quently come on at night. -Vomiting is rare; more commonly thqrtaking of 
food relieves the pain. To this, however, there are striking exceptions. 7Pres¬ 
sure upon the epigastrium commonly gives relief, but deep pressure may lie 
painful. It seems scarcely necessary to separate the forms, as some have done, ■ 
into irritative and depressive, as the cases insensibly merge into each other. 
Stress has been laid upon the occurrence of painful points, but they arc so 
common in neurasthenia that very little importance can be attributed to them. 

The diagnosis offers many difficulties. 'Organic disease either of the stom¬ 
ach or of the nervous system, particularly the gastric crises of locomotor 
ataxia, must bo excluded. In the case of ulcer or cancer this is not always 
easy. The fact that the pain is most marked when the stomach is empty and 
is relieved by the taking of food is sometimes regarded as pathognomonic of 
simple gastralgia, but to this there are many exceptions, and in cancer the 
pains may be relieved on eating. The prolonged intervals between the attacks 
and their independence of diet are important features in simple gastralgia, 
but in many instances it is less the local than the general symptoms of the 
case which enable us to make the diagnosis. In gall-stone colic jaundice is 
frequently absent, and in any long-standing case of gastralgia, in which the 
attacks recur at intervals for years, the question of cholelithiasis should be 
considered. There may be hyperacidity associated with gastric atony. In one 
such case recently we treated the case for weeks as one of painful nervous 
dyspepsia until a more severe attack than usual was followed by jaundice. At 
the same time, there was a neurotic physician in the hospital who had hue 
recurring attacks of abdominal pain of the greatest severity, and once, ho 
t gaid, with jaundice. At operation his gall-bladder was normal 1 

(c) AstOtALIgg OF THE SENSE OF IIUNQEB ANP. REPLETION J BjJfciMi';''' 
• ^Abnormally excessive hunger coining on often in paroxysmal attacks, whirl' 
cause the patient to commit extraordinary excesses in eating. This conditio” 
may occur in diabetes mellitus and sometimes in gastric disorders, particularly 
those associated with supersecretion. It is, however, more commonly seen « 
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gysteria and'in psychoses. It may occur in cerebral tumors, in Craves' dis- 
gfije^and iu epilepsy. 

" The attacks often begin suddenly at niglit, the patient waking with a 
feeling of faintness and pain, and an uncontrollable desire for food. Some¬ 
times such attacks occur immediately after a large meal. The attack may 
■be relieved by a small amount of food, while at oilier times enormous quan¬ 
tities may be taken. In obstinate cases gastritis, atony, and dilatation fre¬ 
quently .result from the abuse of the stomach. 

4 ItiUii ?'— ebsence of the sense of satiety. This condition is commonly 
associated with bulimia and polyphagia, but not always. The patient always 
feels “empty.” There are usually other well-marked manifestations of hys¬ 
teria or neurasthenia. 

^QorexyiJfjtrvosa .—This condition, which is a manifestation of a neurotic 
temperamentfis' discussed subsequently under the general heading of Hysteria. 

Treatment of Neuroses of the Stomach. —The most important part of the 
treatment of nervous dyspepsia is often that directed toward the improvement 
of the general physical and mental condition of the patient. The possibility 
that the symptoms may be of reflex origin should be borne in mind. A large 
proportion of cases of nervous dyspepsia are dependent upon mental and physi¬ 
cal exhaustion or worry, and a vacation or a change of scene will often accom¬ 
plish what years of treatment at home have failed to do. The manner of life 
of the patient should be investigated and a proper amount of physical exercise 
in the open air insisted upon. 'I’his alone will in some cases be sufficient to 
cause the disappearance of the symptoms. 

Many cases of nervous dyspepsia with marked neurasthenic or hysterical 
symptoms do well on the Weir Mitchell treatment, and in obstinate forms it 
should be given a thorough trial. The most striking results arc perhaps seen 
in the case of anorexia nervosa, which will be referred to subsequently. It is 
also of value in nervous vomiting. 

T ti rnrdinr. tpasm care should be taken to cat slowly, to avoid swallowing 
too large morsels or irritating substances. The methodical introduction of 
thick sounds may be of vulue. 

The treatment in atony of the stomach should be similar to that adopted 
in moderate dilatation—the administration of small quantities of food at 
frequent intervals; the limitation of the fluids, which should also be taken 
in small amounts at a time; lavage. Strychnine in full doses may be of value. 

In the distressing cases of hyperacidity, in addition to the treatment of 
the general neurotic condition, alkalies must be employed either in the form 
of magnesia or bicarbonate of soda. These should be given in large doses 
and at the height of digestion. The burning acid eructations may be ro¬ 
ll OYfidjn this way. The diet should be mainly albuminous, and should be 
administered in a non-irritating form. Stimulating condiments and a co o 
should be avoided. Starches, should be sparingly allowed, and only in most 
digestible forms. Fats, are fairly well borne. 

_■ the patient to a strictly meaLdiet is a valuable procedure in many 
yspepsia ^ssociated with hyperacidity. The meqt should be taken 


va aes ot d yspe p sia associated witn nyperacuuijr. “•-t' , . , 7. , , 

either iraw or; if an insuperable objection exists to this, very slightly cooked. 
It is best given finely minced or grated on stale bread. An ample dietary is 
3 i ounces (100 grammes) of meat, two medium slices of stale bread, and an 
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ounce (30 grammes) of butter. This may be taken three times a day with 
a glass of Apollinaris water, soda water, or, what is just as satisfactory^, spring 
water. TheJtuid should not be taken too cold. Special care should be taken 
in the examination of the meat to guard against tape-worm infection, but 
suitable instructions on this point can be given. This is sufficient for an 
adult man, and* many obstinate cases yield satisfactorily to a month or six 
weeks of this treatment, after which time the less readily digested articles of 
food may be gradually added to the dietary. 

In supersecretion the usd of the stomach-tube is of the greatest value. In 
the periodical form it should be used as soon as the attack begins. The 
stomach may be washed with alkaline solutions or solutions of nitrate of 
silver, 1 to 1,000, may be used. Where this is impracticable the taking of 
albuminous food may give relief. One of my patients used to have by his 
bedside two hard-boiled eggs, by the eating of which nocturnal attacks were 
alleviated. Alkalies in large doses are also indicated. 

In cases of continued supersecretion there is usually atony and dilatation. 
The diet here should be much as in superacidity, but should be administered 
in smaller quantities at frequent intervals. Lavage with alkaline solutions 
on wit h nitrate of silver is of great value. To relieTtrpain large quantities of 
b icarb onate of soda or magnesia should be given at the height of digestion. 

In~su5acidiiy a carefully regulated, easily, digestible mixed diet, not too 
rich in albuminoids, is advisable. Bitter tonics before meals are sometimes 
of-value.y In acjiplio gastrica the use of predigested foods and of hydrochloric 
acid in full doses may be of assistance. 

: In marked hypercesthcsia, beside the treatment of the general condition, 
nitrate of silver m doses of gr. -J-.j, taken in K iij-yj iv of water on an empty 
stomach, is advised by Rosenheim. 

In some instances rectal feeding may have to be resorted to. 

' Thg_gaatralgia, if very severe, requires morphia, which is best adminis¬ 
tered subcutaneously in combination with atropia. In the milder attacks the 
combination of morphia (gr. 1) with cocaine and belladonna is recommended 
by Ewald. The greatest caution should, however, be exercised in these cases 
in the use of the hypodermic syringe, it is preferable, if opium is necessary, 
to give it by the mouth, and not to let the patient know the character of lie 
drug. Chloroform, in from 10- to 20-drop doses, or Hoffman’s anodyne fill 
sometimes allay the severe pains. The general condition should receive carafol 
attention, and in many cases the attacks recur until the health is restored ty 
change of air with the prolonged use of arsenic. If there is anaemia ironmay 
Ee given freely. Nitrate of silver in doses of gr. J to $ in a large claret-glass 
of water taken on an empty stomach is useful in some cases. 

1 There are forms of nervous dyspepsia occurring in-women. who axe often 
well nourished and with a good color, yet who suffer—particularly at night— 
with flatulency and abdominal distress. The sleep may be quiet and undis¬ 
turbed for two or three hours, after which they are aroused with painful 
sensations in the abdomen and eructations. The appetite and digestion may 
appear to be normal. Constipation is, however, usually present. In many 
of these patients the condition seems rather intestinal dyspepsia, and the 
distress is due to the accumulation of gases, the result of excessive putrefac- 
tipn. The.fats, s tarch es, mi d sugar s should.be restricted. A diastase ferment 
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j yjap wwmea useful. The flatulency may lie treated by the methods above 
• Naphthalin, salicylate of bismuth, and salol have been, rccom- 
Imstxm. Some of these cases obtain relief from thorough irrigation of the 
color* at bedtime. 

The treatment of anorexia nervosa is described subsequently. 


Q. DISEASES OF THE INTESTINES. 

I. DISEASES OF T HE INTESTINES ASSOCIATED 
WITH DIABBHCEA 

Catakhhai Enteritis; Diarrhoea. 

In the classification of catarrhal enteritis the anatomical divisions of the 
uowel have been too closely followed, and a duodenitis, jejunitis, ileitis, typhli¬ 
tis, colitis, and proctitis have been recognized; whereas in a majority of cases 
the entire intestinal tract, to a greater or lesser extent, is involved, sometimes 
the small most intensely, sometimes the. large bowel; but during life it may 
be quite impossible to say which portion is specially affected. 

Etiology.—The causes may be either ptimoxy or s^gotidai'y. Among the 
causes of jjrim aru catarrhal enteritis are: (a) Improper food, one of the most 
frequent, especially in children, in whom it follows overeating, or tire ingestion 
of hniip a.. f ruit. In some individuals special articles of diet will always pro¬ 
ducer-slight diarrhoea, which may not be due to a catarrh of. the mucosa, but 
toJncrfigged. peristalsis induced by the offending material. (£) Yaxicnaiciic 
silhfifauces. Many of the organic poisons,. such as those produced in the de¬ 
composition of milk and articles of food, excite the most intense intestinal 
catarrh. Certain inorganic substances, as arsenic and mercury, act in the 
same way. (£) Changes in the weather. A. fall in the temperature of from 
twenty..to.thirty, degrees, particularly in the spring or autumn, may induce— 
how, it is difficult to say—an acute diarrhoea. We speak of this as a catarrhal 
process, the result of cold or of chill. Qa. lhc.other hand, the diarrhocal dis- 
eaaag.pf children are associated in a very special way with the excessive heat 
of jammer months. (<4- Changes in the constitution of the intestinal secre¬ 
tions'. We know too little about the succus entericus to be able to speak of 
influences induced by change in its quantity or quality. It has long been 
held that andacieafiein the amount of bile poured into the bowel might excite 
a diarrhoea; hence the term bilious diarrhoea, so frequently used by the older 
writers. Possibly there are conditions in which an excessive amount of bile 
poured into the intestine, increasing the peristalsis, and hurrying on the 
contents *but the opposite state, a scanty secretion, by favoring the natural 
fcrnn atoti ve processes, mueh more commonly causes an intestinal catarrh. 
AbseaeflLfifJthe pancreatic secretion from the intestine has been associated in 
certain cases with a fatty diar rhoea. (^) Nervous influences. It is by no 
tneans^dear how mental states act upon the bowels, and yet it is an old and 
trustworthy observation, which every-day experience confirms, that the mental 
state may profoundly affect the intestinal canal. These influences should not 
properly be considered under catarrhal processes, as they result simply, from 
88 
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increased jieristalsid or increased accretion, and are usually dcscriltcd under 
the heading newQua-diarrhoea. In children it frequently follows fright. It is 
common, too, in adults as a result of emotional disturbances. Ganatatt men¬ 
tions a surgeon who always before an important operation had watery diar¬ 
rhoea. In hysterical women it is Been as an occasional occurrence, due to 
transient excitement, or as a chronic, protracted diarrhoea, which may last 
for months or even years. 

Among the secondary causes of intestinal catarrh may be mentioned: (a) 
Infectious dise ases. Dysentery, cholera, typhoid fever, pyasmia, sejdjQjjmia, 
tjjheieulasis, and pneumonia are occasionally associated with piFestinal catarrh 
In dysentery and typhoid fever the ulceration is in part responsible for the 
catarrhal condition, but in cholera it is probably a direct influence of the 
bacilli or of the toxic materials produced by them. (Ji) The extension ot 
inflammatory processes from adjacent parts. Thus, in peritonitis, catarrhal 
swelling and increased secretion are always present in the mucosa. In cases 
of invagination, hernia, tuberculous or cancerous ulceration, catarrhal proc¬ 
esses are common. (&) Circulatory disturbances cause a catarrhal enteritis, 
usually of a very chronic character. This is common in diseas es of the. liver, 
such as cirrhosis, and in chronic affections of the heart and lungs—all condi¬ 
tions, in fact, which produce engorgement of the terminal branches of the 
portal vessels, (d) In the cachectic conditions met with in cancer, profound 
anaemia, Addison’s disease, and Bright’s disease intestinal catarrh may occur 
as a terminal event. 

Morbid Anatomy.—Changes in the mucous membrane are not always visi¬ 
ble, and in cases in which, during life, the symptoms of intestinal catarrh 
have been marked, neither redness, swelling, nor increased secretion—the three 
signs usually laid down as characteristic of catarrhal inflammation—may be 
present post mortem. It is rare to see the mucous membrane injected; more 
compionly it is pale and covered with mucus. In the upper part of the small 
intestine the tips of the valvulse conniventes may be deeply injected. Even in 
extreme grades of portal obstruction intense hypersemia is not often seen. 
The entire mucosa may be softened and infiltrated, the lining epithelium 
swollen, or even shed, and appearing as large flakes among the intestinal 
contents. This is, no doubt, a post-mortem change. The lymph follicles are 
almost always swollen, particularly in children. The P”y°r’° patch 00 may 
be prominent and the solitary follicles in the large and small bowel may stand 
out with distinctness and present in the centres little erosions, the so-called 
fojligular ulcers. This may Iks a striking feature in the intestine in all forms 
of catarrhal enteritis in children, quite irrespective of the intensity of (he 
diarrhoea. 

When the process is more chronic the mucosa is firmer, in some instances 
thickened, in others distinctly thinned, and the villi and follicles present a 
slaty pigmentation. 

Symptoms. — Acut e and chronic forms may be recognized. The important 
symptom of both is diarrhoea, which, in the majority of instances, is the sole 
indication of this condition. It is not to be supposed that diarrhoea is invari¬ 
ably caused by, or associated with, catarrhal enteritis, as it may be produced 
by nerrons and other influences. It is probable that catarrh of-ihe. jejunum 
may exist without any - diarrhoea; indeed, it is a very common circumstance 
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<tgf find post' mortem a catarrhal state of the small bowel in persons who have 
4 o*t had diarrhoea during life. .The stools vary extremely in character. The 
color depends upon the amount of bile with which they are mixed, and they 
may be of a dark or blackish brown, or of a light-yellow, or even of a grayish- 
s hlte tint. < The consistence is" usually very thin and watery, but in some 
instances tho stools arc pultaceous like thin gruel. -.Portion^ of undigested 
food can often be seen (lienteric diarrhoea), and flakes of yellowish-brown 
mucus. . Microscopically there are innumerable micro-organisms, epithelium 
and mucous cells, crystals of phosphate of lime, oxalate of lime, and occasion¬ 
ally cholosterin and Charcot’s crystals. 

Pain in the abdomen is usually present in the acute catarrhal enteritis, 
particularly when due to food. It is of a colicky character, and when the 
colon is involved there may be tenesmus. More or less tympanites exists, and 
there are gurgling noises or borborygmi, due to the rapid passage of fluid and 
gas from one part to another. In the very acute attacks there may be vomit¬ 
ing. Fever is not, as a rule, present, but there may be a slight elevation of 
one or two degrees. The appetite is lost, there is intense thirst, and the 
tongue is dry and coated. In very acute cases, when the quantity of fluid 
lost is great and the pain excessive, there may be collapse symptoms. The 
number of evacuations varies from four or live to twenty or more in the 
course of the day. The attack lasts for two or three days, or may be prolonged 


for a week or ten days. 

Chronic catarrh of . the bowels may follow the acute form, or may come on 
gradually as an independent affection or as a sequence of obstruction in the 
portaLcirculation. It is c hara cterized by diarrhoea, with- or without colic. 
The dejections vary; when the small bowel is chiefly involved the diarrluca 
is afLa lieftterie character, and when the colon is affected the stools arc thin 
and mixed with much mucus. A special form of mucous diarrhcca will be 
mbsequently described. The general nutrition in these chronic cases is 
rrreatly disturbed; there limy be much loss of flesh and great pallor lhe 
patients arc 'inclincd to suffer from low spirits, or hypochondriasis may develop. 

Diagnosis.—It is important, in tho first place, to determine, if possible 
whether the large or small bowel is chiefly affected. - In catarrh of the small 
b owel the djuxluea-is less marked, the pains are of a colicky character, bor¬ 
borygmi are not so frequent, the faices usually contain portions of fowl, and 
are more yellowish-green or grayish-yellow and flocculent and do not contain 
much mucus. -When the large intestine is at fault there may be nojajn 
whatever, as in thTcatarrli of the large intestine associated with tuberculosis 
and Bright’s disease. When present, the pains are most intense and, if the 
lower portion of the bowel is involved, there may be marked Jqnssaus. lhe 
stools have a uniform soupy consistence; they are grayish in co or an g* 
lar throughout, with here and there flakes of mucus, or they may contain 

the diagnosis of duodenitis ^n 

be made. It is usually associated with acute gastritis and t P^ 
extends into the bile-duct, with jaundice. Neither jejumtis nor ileitis can 

disorder, 3 commonly met with in children between the ages of one and 
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five, characterized by the occurrence of pale, loose stools, not unlike grtfel or 
oatmeal porridge. They are balky, not watery , yeasty, frothy, and extremely 
offensive. The affection has received various names, such as 
diarrhim chvlaM i. It is not associated with tuberculous or other h#$ditaiy 
disease. IjCbegins insidiously and there are progressive. wasting, Weakness, 
and pallor. The belly becomes doughy and inelastic. There is often? flatu¬ 
lency. Fever is usually absent. The disease is lingering -antf a'fatal termina¬ 
tion is common. So far nothing is known of the pathology of the disease. 
Ulceration of the intestines has been met with, but it is not constant 

Sprue or Psilosis.—A remarkable disease of the tropics, characterized by 
“ a peculiar, inflamed, superficially ulcerated, exceedingly sensitive condition 
of the mucous membrane of the tongue and mouth; great wasting and anrc- 
mia; pale, copious, and often loose, frequent, and frothy fermenting stools; 
very generally by more or less diarrhoea; and also by a marked tendency to 
relapse” (Manson).’ 

It is very prevalent in India, China, and Java. Nothing definite is known 
as to its cause. 

When fully established the chief.symptoms are a disturbed condition of 
the bowels, pale, yeasty-looking stools, a raw, bare, sore condition of the 
tongue, mouth, and gullet, sometimes with actual superficial ulceration. With 
these gastro-intestinal symptoms there are associated amemia and general wast¬ 
ing. It is very chronic with numerous relapses. There are no characteristic 
anatomical changes. There are usually ulcers in the colon, and the French 
think it is a form of dysentery. 

Manson recommends rest and a milk diet as curative in a large proportion 
of .the cases. The monograph by Thin and the article by Manson in Allbutt’? 
System give very full descriptions of the disease. 

Diphthehitxc oh Choupous Enteeitis. 

A Croupous or diphtheritic inflammation of the mucosa of the small and 
large intestines occurs most-frequently as a secondary proeess in the 

infectious diseases— pneumo nia, pyajmia in its various forms, and typhoic 
fever ; (b) as a terminal process in many chronic affections, such as Bright’: 
dftgase, ci rrhosis o fjlmJiveT or c qpcer : and (c) as an effect of certain poison 
pr-marcury, lead, and arsenic. 

There are thxee...different anatomical pictures. Ia one. group of cases tin 
mucosa presents on the top of the folds a thin grayish-yellow diphtherih 
exudate situated upon a deeply congested base.f_In some cases all grades ma; 
be seen between the thinnest film of superficial necrosis and involvement o 
the entire thickness of the mucosa, tin .the colon similar transversely arrange* 
ateas pf necrosis are seen situated upon hypertemie patches, and it may b 
here much more extensive and involve a large portion of the membrane. Ther 
may be most extensive inflammation without any involvement of the-solitar 
follicles of the large or small bowel. 

2- In-A.-aecond- group of cases the membrane has rather a croupous chiractci 
It is grayish-white in color, mo k re flake-like and extensive, limited, perhup 
to the cecum .or to a portion of the colon; thus, in several cases of pneunioni 
I found this flaky adherent false membrane, in one instance forming patch 
1 to'fl cm. in diameter, which in form were not unlike rnpia crusts. 
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F p * third group the affection is really a follicular, enteritis, involving the 
j glitary glands, which are swolle n and cupped with an area of diphtheritic 
nfeerSMI 8r are in a state of suppuration. Follicular ulcers are common in this 
form. The disease may run its course without any symptoms, and the condi¬ 
tion is unexpectedly met with post mortem. I n L nthar,. instances there are 
dhundtasa, paia^hut not-often tenesmus or the passage of blood-stained mucus. 
T n the. lQ»C_eases the intestinal symptoms may be very marked, but in the 
terminal colitis of the fevers and of constitutional affections the symptoms 
are often trifling. 

The ulcerative colitis of chronic disease may bo only a terminal event in 
these diphtheritic processes. 

F IT L1!G mo nous Enteritis. 

As an independent affection this is excessively rare, even less frequent 
than its counterpart in the stomach. It is seen occasionally in connection 
with_ifliiigsMCeption, strangulated hernia, and chronic obstruction. Apart 
from these conditions it occurs most frequently in the duodenum, and leads 
'o suppuration in the submucosa and abscess formation. Except when asso- 
:iated with hernia or intussusception the affection can not be diagnosed. The 
ymptoms usually resemble those of peritonitis. 

Ulcerative Enteritis. 

In addition to the specific ulcers of tuberculosis, syphilis, and typhoid 
fever, the following forms of ulceration occur in the bowels: 

(a) Follicular Ulceration. —As previously mentioned, this is met with very 
xirnmonly,in the diarrhoeal diseases of children, and also in the secondary 
jr terminal inflammations in many fevers and constitutional disorders. The 
ulcers are small, punched out, with sharply cut edges, and they arc usually 
limited to the follicles. With this form may be placed the catarrhal ulcers 
if some writers. 

(!;) stercoral ulcers, which occur in long standing eases of'constipation. 
Very remarkable indeed are the cases in which the sacculi of the colon become 
filled with rounded small scybala, some of which produce distinct ulcers in 
the mucous membrane. The fecal masses may have lime salts deposited in 
them, and thus form little enteroliths. 

(c) Simple Ulcerative Colitis. —This affection, which elinieally_.k charac- 
terized-hy diarrhoea, is often regarded wrongly as a form of dysentery. It is 
not a very uncommon affection, and is most frequently met with in men 
above the middle period of life. The ulceration may be very extensive, so 
that a large proportion of the mucosa is removed. The lumen of the colon 
is.sometimes greatly increased, and the muscular walls hypertrophied. There 
are instances in which the bowel is contracted. Frequently the remnants of 
the mucosa are very dark, even black, and there may be polypoid outgrowths 
between the ulcers. , u 

These cases rarely come under observation at the outset, ana it is difficult 
to speak of the mode of origin. They are characterized- by WoJ T B fR a flt .a 
1^^ |^ nTI n f n dTitntnrir "hirPft*" - There isiysrely blood ot_pus 
ifi thsL&totik j Constipation may alternate with the diarrhma. There is usu- 
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ally great impairment of nutrition, and the pafients get weak and- sallow. 
Perforation occasionally occurs. 

The disease may prove fatal, or it may pass on and become chronic. The 
affection was not very infrequent at the Philadelphia Hospital, and though 
the disease bears some resemblance to dysentery, it is to be separated from it. 
Some of the cflses which wc have learned to recognize as amoebic dysentery 
resemble this form very closely: An excellent description of it is given by 
Hale White in Allbutt’s System. Tho ulcerative colitis mot with in institu¬ 
tions, such as that described by Gemmel, of the Lancaster Asylum, seems to 
be a true dysentery. Dickinson has described what lie calls n'lmmiimirffcnlrrrm 
tWfTof the bowels hi raws- of- contracted kidney. 

(d) Ulceration from External Perforation. —This may result from the 
erosion of new growths or, more commonly, from localized peritonitis with 
abscess formation and perforation of the bowel. This is met with most fre¬ 
quently in tuberculous peritonitis, but it may occur in the abscess which 
follows perforation of the -appendix or suppurative or gangrenous pancreatitis. 
Fatal haemorrhage may result from tho perforation. 

(e) Cancerous Ulcers. —In very rare instances of multiple cancer or sar¬ 
coma the submucous nodules break down and ulcerate. In one case the ileurr 
contained eight or ten sarcomatous ulcers secondary to an extensive sarcomr 
in the neighborhood of the shoulder-joint. 

( f) Occasionally a solitary ulcer is met with in the eaxmm or colon, wlm-1 
may lead to perforation. Two instances of ulcer of the caecum, both with 
perforation, have come under my observation, and in one instance a simple 
ulcer of the colon perforated and led to fatal peritonitis. 

Diagnosis of Intestinal Ulcers,— iAs a rule, diarrhuea is present in all cases, 
but exceptionally there may be extensive ulceration, particularly in the small 
bowel, without diarrhoea. Very limited ulceration in the colon may be asso¬ 
ciated with frequent stools. The character of the dejections is of great im¬ 
portance. Pus, shreds of tissue, and blood are the most valuable indications. 
Eus o ccurs most frequently .in connection with ulcers in the large intestine, 
but when the bowel alone is involved the amount is rarely great, and the 
passage of any quantity of pure pus is an indieationJiat it has come from 
without, most commonly from the rupture of a pericoecal abscess, or in women 
of an a bscess..of. the broad ligament. Pus may also be present in cancer of 
the bowel^ or it may be due to local disease in the rectum. A purulent mucus 
may be present in the stools in cases of ulcer, but it has not the same diag¬ 
nostic value. The swollen, sago-like masses of mucus which are believed by 
some to indicate follicular ulceration are met with also in mucous colitis- 
'.Haemorrhage is an important and valuable symptom of ulcer of tho bowel, 
particularly if profuse. It occurs under so many conditions that taken alone 
it may not Ire specially significant, but with other coexisting circumstances 
it may be the most important indication of all. 

&’’ Fragmen ts of tissue are occasionally found in the stools in ulcer, particu- 
larly In the extensive and rapid sloughing in dysenteric processes. /‘Definite 
portions.of mucosa, shreds of connective tissue, and even bits of the muscular 
coat may be found. < Pain occurs in many cases, either of a diffuse, colicky 
character, or sometimes, in the ulcer of the colon, very limited and well 
defined. 
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'-'Perforation is an accident liable to happen when the ulcer extends deeply. 
In the small bowel it leads to a localized or general peritonitis. In the large 
intestine, too, a fatal peritonitis may Tcsult, or if perforation takes place in 
the posterior wall of the ascending or descending colon, the production of a 
large abscess cavity in the retro-peritonseum. In a case at the University Hos¬ 
pital, Philadelphia, there was a perforation at the splenic flexure of the colon 
1. with an abscess containing air and pus—a condition of subphrenic pyo-pneu- 
^thorax. 

s iij 

Treatment of the Previous Conditions. 


(a) Acute Dyspeptic Diarrhoea. —All solid food should be withheld. If 
vomiting is present ice may be given, and small quantities of milk and soda 
water may be taken. If the attack has followed the eating of large quanti¬ 
ties of indigestible malerial, castor oil or calomel is advisable, but is not neces¬ 
sary if the patient has been freely purged. If the pain is severe, 20 drops 
of laudanum and a drachm of spirits of chloroform may be given, or, if the 
colie is very intense, a hypodermic of a quarter of a grain of morphia. It is 
not well to check the diarrhoea unless it is profuse, as it usually stops spon¬ 
taneously within forty-eight hours. If persistent, the aromatic chalk powder 
or largo doses of bismuth (30 to 40 grains) may be given. A small enema 
of starch (2 ounces) with 20 drops of laudanum, every six hours, is a most 
valuable remedy. 

(b) Chronic diarrhoea, including chronic catarrh and ulcerative enteritis. 
It is important, in the first place, to ascertain, if possible, the cause and 
whether ulceration is present or not. So much in treatment depends upon 
the careful examination of the "stools—as to the amount of mucus, the pres¬ 


ence of pus, the occurrence of parasites, and, above all, the slate of digestion 
of the food—that the practitioner should pay special attention to them. Many 
cases simply require- rest in lie d and a restricted dud.- Chronic diarrhoea of 
manyjjjqnths’ or even of several years’ duration may be sometimes cured by 
strict confinement to bed and a diet of boiled milk and albumen water. 

I* In that form in which immediately after eating there is a tendency to 
loose evacuations it is usually found that some one article of diet is at fault. 
The patient should jest for an hour or more after meals. Sometimes this alone 
is sufficient to prevent the occurrence of the diarrhica. fijn those forms which 
depend upon abnormal conditions in the small intestine, either too rapid peris- 
tidsis or faulty fermentative processes, bismuth is indicated. It must he gjvcn 
in large doses—from half a drachm to a drachm three times a day. The 
smaller doses are of little use. Xap MluUifl vPXepurations here do much good, 
given in doses of from 10 to 15 grains (in capsule) four or (no times a day. 
Larger doses may be needed, galoland the salicylate of bismuth may be tried. 

An -e-rtrprpply obstinate and intractable form is the diarrhoea o ys erica 
women A systematic rest cure will be found most advantageous, on 
iqgj y jj f * is not well borne the patient may he fed exclusively on egg acumen. 
The condition seems to be associated in some cases with incron. peris a, 
and in such the Igomides max-do-good. or preparations of opium may >e n 
sary. There are instances which prove most obstinate an rcs |s 
treatment, and the patient may lie greatly reduced. ^phpngc_ot_ajijaa 
surroundings may do more than medicines. 
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pyion and is due to ulceration. Medicines by the mouth are here of little value. 
The stools should be carefully watched and a diet arranged which shall leave 
the smallest possible residue. 1 Boiled o r peptonized milk may be given , but the 
stools should be examined to see whether there is anexcess of foodor of curds. 
If eat i s. as a role, badly borne in these cases. *.The diarrhoea is ^rflttniH 
hy enerr)a j.a. > The starch and laudanum should be tried, but when ulceration 
is present it is better to use astringent injections. AEmmA to .4 pilots pf watin 
water, containing from, half a drachm, to a drachm of nitrate of .ailyej, may 
be used. In the chronic diarrhoea which follows dysentery this is particularly 
advantageous. In giving large injections the patient should be in the dorsal 
position, with the hips elevated, and it is best to allow tho injection to flow 
in gradually from a siphon bag. In this way the entire colon can be irrigated 
and the patient can retain the injection for some time. The silver injections 
may bo very painful, but they arc invaluable in all forms of ulcerative eolifis. 
Acetate, of.lead, boraeic acid, sulphate of copper, sulphate of zinc, and sali¬ 
cylic. acid may be used in 1-per-cent solutions. 

3»- In the intense forms of choleraic diarrhoea’ in adults associated with eon- 
smut vomiting and frequent watery discharges tho patient should be giveh at 
once a hypodermic of a quarter of a grain of morphia, which should be re¬ 
peated in an hour if tho pains return or the purging persists. This gives 
prompt relief, and is often the only medicine needed in the attack. The 
patient should be given stimulants, and, when the vomiting is allayed by 
suitable remedies, small quantities of milk and lime water. 

n. DIARKHCEAL DISEASES IN CHILDREN. 

Children are particularly susceptible to disorders of the alimentary tract. 
Although several forms are recognized, they so often merge tho ono into the 
other that a sharp differentiation is impossible. 

General Etiology.—Certain factors, prodiaposu to -diarrhoea. Aob.—-T he 
largest numl)cr of cases occur just after the nursing period; the lngfujat .mor¬ 
tal ity i s ln the seco nd hal f of the first year, when this period falls in the hot 
weather ; heuce-the- dread of the “ second-summer.” 

Diet .—D iarrhrca ia most frequent in artificially fed babies. Of nineteen 
hundred and forty-three fatal cases collected by I-Iolt, only 3 per cent were 
breast-fed. The recent agitation for pure milk in the large cities has de¬ 
creased materially the number of diarrhoea cases among bottle-fed infants. 

Among fhe poor the bowel pomplaint comes with artificial feeding, ami 
is due either to milk ill suited in quantity or poor in quality or to indigestible 
articles of diet. Very many of the fatal cases have been fed upon condensed 
milk. 

T empbra wbb. —The relation of the atmospheric temperature to the preva¬ 
lence of the disease in children has long been recognized. The-mortality curve 
begin* to rise in May, increases in June, reaching the maximum in July, and 
^gradually sinks through August and September. The maximum corresponds 
closely with the highest mean temperature, yet we can not regard the heat 
itelf as the direct agent, but only as one of several factors. Thus the mean 
tf8&>erature of June is onlv four or five degrees lower than that of July, and 
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yftiljjja mortality is not more than one-third. Seibert, who lias carefully ana¬ 
lysed the mortality and the temperature month by month in New York for 
tshyears, fails to find a constant relation between the degrees of heat and the 
fhimber of cases of diarrhoea. Neither barometric pressure nor humidity 
40 j$j» to hare any influence. # # 

■ , . ; J ^gyiaatmoQr.—The discovery by Duvall and Bassett, working at the 
lE&lmas Wilson Sanitarium, in the dejecta of children suffering from summer 
apparently identical with the organism shown by Sbiga 
t$ fro the nanap of,epidemic dysentery in Japan, has awakened renewed interest 
in the relation of bacteria to these disorders in children. 


The Rockefeller Institute research (190,1) showed that this organism was 
present in a large number of cases of so-called “ summer diarrhoea.” No in¬ 
stances of cholera infantum were studied. The laboratory studies of Martini 
..and Lentz, Flexner, Hiss, Parke, and others, indicate that £here is a group 
closely allied forms of bacilli differing slightly from the original Shiga 
■ • bacillus in their action on certain sugars and in agglutinating properties. 

The type of organisms most frequently associated with the diarrhoeas of 
.Aildren belongs to the so-called “acid type,” and, unlike the Shiga cultures, 
feqiients mannite with acid production. 

The causal connection of Ibis group of bacteria with all the diarrhoeal dis¬ 
eases of-jchildren has not teen proven. In the hands of some workers they 
have bedn found in the feces of a largo proportion of all cases examined, and 
alsoy-less frequently in the sporadic diarrhoeas occurring throughout the year. 
These organisms are often found in comparatively small numbers, and are 
more easily isolated from mucus or blood-stained stools. rxTligy occur in the 
aqute primary intestinal infection in children, in subacute infection without 
previous-symptoms coincident with or following other acute diseases such as 
measles, pneumonia, etc., and in the terminal intestinal infection following 
makwtsition or qjgiasmus. They have been found in breast-fed infants as 
well as bottle-babies. 


The mode of entrance of the organism has not teen determined. Simul¬ 
taneous outbreaks of many cases in remote parts of a community where there 
can be no common milk supply, and occurrence of the disease in breast- and 
condensed-milk-fed babies, indicates that coj^mUk is not the only conveyer 
of the infection, and points to some common cause, possibly to the water, as 
a means of contamination, although dysentery bacilli have not yet been iso¬ 
lated from city water. 

The importance of other organisms must not be overlooked. The observa¬ 
tions of Escherich showed the remarkable simplicity of^h antfir ia L toft in, the 
int estines of heal thy milk-fed childrepj^bocffnuui lactie arogenes being present 
in the upper portion of the bowel anijgfracterium coli commune in the lower 
bowel, each almost in pure culture. 

When diarrhoea is set up the number and varieties of bacteria are greatly 
increased, although heretofore no forms had been found to bear a constant or 
specific relationship to the diarrhoeal faeces. 

L Certain diarrhoeas in children are apparently iaduned by tha . lactic acid 
organisms in milk^ojhers by jj glon or proteus bacilli, and others, again, ijy the 
^ ^^and other forms; all these bacteria may be associated with the 
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There is considerable evidence to support the view that the destruelhc 
lesions of the intestines may be produced by the streptococcus pyogenes after 
an initial infection with a member of the dysentery group. 

Morbid Anatomy. —In mild cases there may be only a slight catarrhal 
swelling of the mucosa of both small *and large bowel, with •enlargement of 
the lymph follicles. The mucous membrane may be irregularly congested; 
often this is most marked at the summit of the folds. The submucosa is usu¬ 
ally infiltrated with serum and small round cells. In more severe cases ulcera¬ 
tion may take place. The loss of substance begins, usually, in the mucosa, 
over swollen lymph follicles. About the ulcer there is a more or less distinctly 
marked inflammatory zone. The destruction of the tissue is limited to the 
region of the follicles and becomes progressive by the union of several adjoin¬ 
ing ulcers. This process is usually confined to the lower bowel, and may be 
so extensive as to leave only ribtj^ns of intact mucosa. The ulcers never per¬ 
forate. 

Rarely there is a croupous or pseudo-membranous enteritis affecting the 
lower ilium, colon, and rectum. The constant features arc the increased secre¬ 
tion of mucus and the lymphoid hyperplasia. ' The mesenteric glands are en¬ 
larged. The changes in the other organs are neither numerous nor charac¬ 
teristic. 

' Broncho-pneumonia occurs in many cases. The liver is often fatty, the 
spleen may be swollen. Brain lesions are rare; the membranes and substance 
are often anaemic, but meningitis or thrombosis is very uncommon. 


Clinical Forms. 

Acute Intestinal Indigestion. —This form occurs in children of all ages, 
and is associated with improper food. The symptoms often begin abruptly 
with nausea and vomiting, or, especially in stronger children, several hours 
or a day or two after the disturbing diet. The local symptoms are colicky 
pains, moderate tympanites, and diarrhoea. Thfi,s.tpQjs arc fqju^tpjnn in 
tprpp|y-foii T hours: at^ first faxrnl, then, fluid, with, mace or lqaa mucus and 
partic les"from undigested' material. There is no blood. The usual intestinal 
bacteria are found. Occasionally, when there is mucus, dysentery bacilli arc 
present. Thera is always fever. Tf. is rarely very high, and never continues. 
The p ulse may be ra pid and the prostration marked in.Yery.young-o»-w«ik 
children. These symptoms usually subside shortly after the emptying of the 
bowel. 

In weakened infants, or when the treatment has been delayed or the diet 
remains unchanged, this disturbance may lead to more serious conditions. 
Attacks of intestinal indigestion tend to recur. 

Acute Dyspepsia, or Fermentative Diarrhoea. — This form is characterized 
by more severe constitutional symptoms. It may hagin after .an. intestinal 
i ndig nation of several days in _which. .the stools are fluid and offensive, and 
(^Iltain-undigested food and. curds. In other cases the disease sets in 
abruptly with vomiting, griping pains, and fever, which may rapidly reach 
1Q4°-1Q5° F.~ 

Mery nng sy mp toms are usually prominent. ThO-Child iftjrritahle and 
sjaa^ poorly. Convulsions may usher in the acute symptoms or occur later. 
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<in increasing drowsiness, ending in coma, has been noted in many cases. The 
.sfoq{a, Which vary from four to twenty in twenty-four hours, soon lose their 
fteca l char acter and become fluid. Later they consist largely of green or 
translucent; mucus. An occasional fleck of blood is noticed in the mucus, but 
this is never present in large amounts.. 

Microscopically, besides the food residue and mucous strands are a mod¬ 
erate number of leucocytes and red blood-corpuscles. Epithelial cells are' 
found with numerous bacteria. 

The acute symptoms generally pass away in a few days with judicious 
treatment. Eelapses are frequent, following any indiscretion. The attack 
may be the beginning of severe ileo-colitis. 

These gastro-intestinal intoxications are largely confined to the summer 
months and form an important group of the summer diarrhoeas of children. 

Cholera Infantum. —This term should Jc reserved jhn ful minating 
fonn_o f gas tro-intestinal intoxication. The typical cases are rare and form 
only a very small proportion of the diarrhueal diseases of infants. The disease 
sets in with vomiting, which is incessant and is excited by nil attempt to take 
food or drink. The stools are profuse and frequent; at first faical in charac¬ 
ter, brown or yellow in color, and finally thin, serous, and watery. The stools 
first passed arc \cry olTenshe; subsequently they are odorless. The thin, serous 
stools are alkaline. There is fever, but the axillary temperature muy register 
three or more degrees below that of the rectum. From the outset there is 
marked prostration; the eyes are sunken, the features pinched, the fontanelles 
depressed, and the skin has a peculiar ashy pallor. At first restless and ex¬ 
cited, the child subsequently becomes heavy, dull, and listless. The tongue 
is coated at the onset, but subsequently becomes red and dry. As in all 
choleraic conditions, the thirst is insatiable; the pulse is rapid and feeble, and 
toward the end becomes irregular and imperceptible. Death may occur within 
twenty-four hours, with symptoms of collapse and great elevation of the in¬ 
ternal temperature. Before the end the diarrhoea and vomiting may cease. 
In other instances the intense symptoms subside, but the child remains torpid 
and semi-comatose, with lingers clutched, and there may be convulsions. The 
head i^q y fre re tracted and the-respirations interrupted, irregular, and of the 
Cl ieype-Stnl'-es type. The child may remain in this condition for some days 
without any signs of improvement. It was to this group of symptoms jn 
infantilo diarriKpa- -that Marshall Hall gave the term “ hydrencephaloid,” o r 
spurious hydrocephalus. As a rule, no changes in the brain “or officr organs 
are"'Tound. The condition of sclerema is described as a sequel of cholera 
infantum. The skin and subcutaneous tissue becomes hard and firm, and the 
appearance has been compared to that of a half-frozen cadaver. 

No constant organism has been found in these cases. Baginsky considers 
the-disease the result of the action on the system of the poisonous products 
of decomposition encouraged by the various bacteria present—a Faulnm dis¬ 
ease. The clinical picture is that produced by an acute bacterial infection, 
118 in Asiatic cholera. 

rrv ''' diagnosis is readily made. There is no other intestinal 
affection in children for which it can be mistaken. The constant vomiting, 
the frequent watery discharges, the collapse symptoms, and the elevated .tem¬ 
perature make an unmistakable clinical picture. The outlook in the majority 
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of_cases is bad, particularly in children artificially fed. * Hyperpyrexia, ex¬ 
treme collapse, and incessant vomiting are the most serious symptoms. 

Ileo-colitis ( Entero-colitis , Inflammatory Diarrhaa ).—In this form ..there 
is evidence of an inflammatory alteration of the intestinal wall, usually the 
lower ileum and large intestine. Several sub-varieties are recognized according 
to the nature and site of the lesions. Many of the cases are grafted ojxifib' 
simple forms above described. The mucous discharges continue, mingjkl with, 
food residue and often streaked with blood. Pus cells are numerous under 
the microscope. The temperature remains elevated or may be remittent. 
After two or three weeks the symptoms gradually subside, the stoolw become 
fewer in number, and the fiscal character returns. 

In other instances tho severe involvement of the intestines seems evident 
within a few hours of the onset, with abdominal pain, vomiting, and fever. 
Blood and pus may be present in nearly every stool. Tenesmus is frequent 
and prolapsus ani is not uncommon. In severe attacks the prostration is 
marked, the tongue is dry, the mouth covered with sordes, and death nfay 
ensue in a few days from profound sepsis, or, if the aeute stage is survived, 
the case may continue desperately ill for weeks, gradually recover, or die from 
asthenia. 

* IfeimmllUgrof large amounts of blood is extremely faro. The-appea«mee 
of blight red .stains on the napkin indicates, usually, ulceration of the lower 
bowel or rectum. When the, blood is dark brown the lesion is in the ileum or 
near the valve. The extent of the ulceration can not be accurately determined 
by the quantity of the blood passed. 

Membranous-colitis is usually only to be distinguished by the discovery 
of the membrane in the rectum through a speculum or in prolapsus, or by 
the passage of a fragment of the membrane in the stools. 

Inflammation of the colon often occurs in marantic infants. It may con¬ 
sist of a catarrhal or follicular inflammation of the lower bowel without 
destructive lesion, and is frequently a terminal infection. 

Ileo-colitis may become chronic and persist for months. The signs of 
active inflammation subside; there is little pain or fever, but more or less 
mucus remains in the stools. The general condition of the child suffers. 
There is a continuous loss in weight; the skin is dry and hangs in folds; 
nervous symptoms are always present. There may be stiffness and contrac¬ 
tion of the extremities, with opisthotonus. The progress of the disease is 
irregular, marked by short periods of improvement. Death is often due to a 
relapse, to asthenia, or to broncho-pneumonia. In many of these cases, both 
acute and chronic, the dysentery bacilli have been found in association with 
other organisms. 

Prevention. —Unquestionably, most of the intestinal disorders of children 
can be prevented. In many of our large cities the mortality from the summer 
diarrhoeas has been greatly reduced by prophylactic measures. 

infant, should have abundance of air-space in the home, with plenty 
of sunlight and fresh air. In hot wea ther, it may be well for him tft..slecp 
out o f doors, day and night. / Ilia clothing must not be too heavy in midsum¬ 
mer; often only a binder and thin dress. This clothing should be altered 
with every ehange of the temperature. The greatest, cleanliness should sur¬ 
round the life of the baby, and the nursing-bottles and nipples are to be 
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(jiSa eatih day ,and kept scrupulously clean. Breast-feeding is continued 


yjET-With bottle-babies, in warm weather, the diet should be reduced 
£#epgth-—i. e., weaker milk mixtures used and more water given. In all 
jjptded communities the milk should be sterilized oa-pasteuiiaed during the 
wyh fl gi .months, and all the water given the baby, either with or between the 
gjgjs&ient, boiled. It is better that a child should be in the country during 
hftdjgp weather, but when this is impossible the various parks in our large 
atiefc-sifford much relief. 


r \ Treatment.—Qaattaiag^ AjjAPlPi kjstt. —Even after the illness has begun, 
nuch- eftn be done by hygienic measures to diminish the severity. t rHinnprt^n f 
iir to M peaflhnre. QLjjMwntmTi is. ofterr followed by a marked imjH’ovemeut in 
Jfjg..child’s condition. The patient must not bo too warmly clad. The tem¬ 
perature may be lowered and nervous symptoms allayed by hydrotherapy. 

S i, warm and cool, are helpful.' Colon irrigations serve the double purpose 
shing the bowel and stimulating the nervous system. They should bo 
given cool when there is much fever. 

Hnn rnrtrlr —In all cases of diarrhoea there is more or less congcstiofl'Wi 
the intestinal mucosa, hypersecretion of mucus, and increased peristalsis ducTa 
part to the irritant action of improper food. In certain forms toxic symptom* 
from the absorption of poisons from the intestinal tract are early noticed. In 
other instances, inflammatory lesions in the wall of the bowel are present. 
The keynote, then, of the treatment is promptness. Nature’s effort to remove 
the disturbing cause should be assisfed, not checked, and care must be taken 
to introduce food that will afford the least pabulum for the disturbing bacteria. 

t Gaaiflicoil, and calomel arc to be preferred as purgatives, especially for 
infants. A^dfachm of the former repeated, if necessary, will usually sweep 
thniatgstinal tract and relieve the irritation. 2Jfhere there is much nausea 


or intestinal fermentation, calomel is indicated. It may be given, in divided 
doses at short intervals until one or two grains have been taken, or until the 
characteristic green stools appear. Very early in the attack^ if ns pisefl-ia .n 
marked sym ptom, nothing relieves so quickly as -gastric4aregfr-witb warm 
wafer, or a weak soda solution when there is much acidity. In older children, 
a large draught of boiled water may be substituted, v In many cases irrigation 
of juhe l ower bowel with large quantities of salt solution flushes the colon, 
rem^mgjte irritating material, and diminishes the absorption of toxins. It 
also reduces the temperature and allays nervous symptoms. The irrigating 
fluid should be cool when there is much fever. The infant is placed in the 
(loraaLposition or turned a little to the left, with hips elevated, and the fluid 
from a fountain syringe, about three feet above the patient, is allowed to flow 
into the rectum through a large soft rubber catheter. Usually about a pint 
can be retained before expulsion. If desired, the catheter can be gently 
pushed into the bowel as it becomes distended with fluid. Two or three quarts 
should be used at one irrigation, which may be repeated several times in 
twenty-four hours if it is beneficial. 

Where there is ulceration of the lower bowel, various astringents, such as 
alum, witch hazel (one or two teaspoonfuls to one quart), silver nitrate, 
1-4,000, or a weak solution of permanganate of potassium, may be used as 
the irrigating fluid. 
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When there, is much loss of fluid from the body or when toxic symptoms 
are marked, infusion of normal salt solution under the skin may be tried. 
One to three hundred ec. of the solution can be readily introduced. This 
. procedure'is not so permanently helpful as it was thought to be spme years 
ago. There is rarely any necessity to transfuse. 

Of the many drugs vaunted as intestinal astringents and antisepticSj-hisr 
mjith, either as aubgajlate or subnitrate, has proven most serviceable. It 
should not be given until the disturbing material has been removed and the 
temperature is falling; then it should be administered in large doses, 5Jo 10 
grains every hour, until there is discoloration of the stools. In some cases 
this may be hastened by lac sulphur in grain doses. O pip m should be very 
sparingly used, and "then only for a specific purpose, to check excessive peri¬ 
stalsis, violent colic, or very numerous passages. It may be given to an in¬ 
fant as Dover’s powders, J-l gr.; or paregoric, 5-10 minims every four 
hours; or morphja, hypodermically, ifo-iV S’"-, when prompt action is,de¬ 
sired. Occasionally it is well to combine it with atropia, rihnr ~ iWp- 
The bowels should not be locked when the stools arc foul or tho temperature 
is high. 

In all cases where there is prostration, stimulants are indicated. Alcohol, 
such as hrftndy nr rfhisfy | to 1 oz. in twenty-four hours in frequent doses, 
diluted six to ten times with water, or, where- there is -much nausea,, cjiam- 
pa^ne with cracked ice, is most helpful. Strychnine, tivrls gr., or (\igi- 
talrn in similar doses, may be indicated. Musk and camphor are also excellent 
stimulants 

Serum Therapy .—Thus far the results of serum therapy have been dis¬ 
appointing, Of 83 cases collected during the summer of 1903 by the Rocke¬ 
feller Institute, there were nojCUiea which could be certainly ascribed to the 
•serum, nor was the mortality, as compared with previous years, appreciably 
lowered by serum prepared from either the so-called acid or alkaline type or 
organism. In nearly all instances, however, in which the serum was given, 
several days had elapsed after the onset of the illness. T *-vrai only in- the 
ysDf..-ea*ly-casas-thal any improvement at all was noticed. It may be that 
an earlier trial will be followed by better results. 

Certainly the marked reduction in the mortality in adult dysentery in 
Jpp m reporte d bv Shiga, should encourage the further trial of this treatment 
in the epidemic-diarrhoea, as no ill effects whatever have been ascribed to its 
use. It is given in J0-40 cc . doses, hypodermically. 

Dibt. —The dietetic management Is of the utmost importance. In acute 
cases'with fever, t ha-mi lk whathw-breast-or cow’s milk, and all its modifica¬ 
tions, must be stopped at once. It is best to give the infant nothing but 
water for several hours, it may be for two or three days, or until the acute 
symptoms subside; a cereal water may thpp he auhgt.itiif/v'l, prfifoy ib ly flPTt T ' n ' 
ized, to which may beatJcfed eggjdhiunen, brfllh^ or beef juice. Preparations 
of broth and beef juice, and occasionally ajajgfcjga, may be given. The time 
at which it is safe to return to a milk diet varies with each case, and no defi¬ 
nite rules can be laid down. It is usually better to defer milk until the tem¬ 
perature is nearly normal. 

If the stools are offensive from proteid ^decomposition,_a diet.consisting 
largely of. aarhfttiyflratee—i. e., ba^gy^wgjer —is„ i ndicated; whereas proteid 



DISEASES OF THE INTESTINES. 511 . 


iet, such as be^f juice and cgg^Uomjcn, is more helpful when the 

a8@g&*»d. 

Experience has shown that the ingredient in the mjlk.tllAt.ia notweUbomc 
■ th a fat : hence skimmed milk, diluted or partially digested, can often be 
it ffiv giv en before diluted whole milk. Whey is often helpful. 

' In Germany, fjnt.tqrpii lk has been widely used in convalescence from intes- 
inal disturbances. 

The various proprietary foods, or condensed milk mixed with water, al- 
hough not to be given over long periods, may be found serviceable in the 
Tadual return of the child to a normal diet. 

In children from three to seven years of age these acute derangements aro 
•arely serious, and usually respond promptly after purgation and restricted 
liet, consisting largely of boiled milk. 

It must be borne in mind that injudicious treatment, either in diet or 
Dedication, may interrupt what otherwise would be a prompt recovery and 
jrjpg on the most serious intestinal lesions. The chronic cases, both in infants 
lid older children, especially those with ileo-colitis and ulceration in the gut, 
present unusual difficulties. Each case must be studied by itself. Fa o d. w lucli 
is .digested- in the upper portion of the intestinal tract is preferable. Milk, 
properly modified with cereal water or predigested, if intelligently prescribed, 
offers the best chance of success. The so-called percentage system of milk 
modification, which enables the physician to alter at will the proportion of 
fat or carbohydrate present in the milk mixture, is of great service in feeding 
these long-standing cases. 

Care must be taken not to over-feed, although occasionally when there is 
persistent anorexia, gavage may be necessary. This is best accomplished 
through a nasaTtube. Some infants will retain food given through a catheter 
when they will vomit the same mixture taken from a bottle. Beef juice or 
one of the beef-peptone preparations is frequently useful. They sho 
always be given with considerable fluid. In a large majority of instances 
ulceration is confined to the large intestine, and can be reached by local 


treatment. . . 

Irrigations which flush the injured surface are of service. They should 

be discontinued if much exhaustion follows; this is rarely the case. 

No very definite results have followed the various astringent preparations 
recommended. Probably warm salt or weak soda solutions are as useful. Sil¬ 
ver nitrate is stimulating and healing where the ulcerations are in the rectum. 
In great local irritation and tenesmus, enemata (2 oz.) of flaxseed or starch, 
with 2 to 5 drops of laudanum, are soothing and beneficial. 

Treatment of Cholera Infantum.—In cholera infantum serious symptoms 
may occur with great rapidity, and here the incessant vomihng and frequeiit 
purging render the administration of remedies extremely difficult. Irr *S at . 
o< »d largo W i. .1 -tto, f *" h “, e ”,”2 

ice-water injections may be used, or a graduated bath As ,n the “ute cho 
eraic diarrhoea of adults, morphia hypodermically is the remedy which gives 
greatest relief and in the conditions of extreme vomiting and purging, with 
^^dtuapse symptoms, this drug alone commands^ si^ 

A child of one year may be given from yi* to A of a gram, to be repeated 
in an honr, and again if not better. 
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In all cases of diarrhoea convalescence requires very careful management 
An infant which has suffered from a severe attack should be especially wat^hec 
throughout the remainder of the hot weather. Fnriagi this ifigif d ; * 
eafa to a 1 M l diet. 

HL APPENDICITIS. 

Inflammation of the vermiform appendix is the most important of' acut 
intestinal disorders. Formerly the “iliac phlegmon” was thought to by dm 
to disease of the caecum—typhlitis—or of the peritoneum covering jfepeij 
tjjph lu: " • but we now know that with rare exceptions the caecum itself is no 
affected, and even the condition formerly described as stercoral typhlitis is h 
reality appendicitis. The history is very fully given in the monograph o 
Kelly and Hurdon, Melier and Dupuytren in France, Addison, Bright, and 
Hodgkin in England, recognized the importance of the appendix, but to 
American physicians and surgeons is largely due the modern appreciation of 
appendicitis as a common and serious disease. The contribution of Fitz in 
1886 served to put the whole question on a rational basis. 

Etiology .—Incidence of the pisease .—In New York, in 1903, there were 
439 deaths,.139 peTmftTionfin England and Wales, in 1003, there were 1,729 
deaths (Tatham), and in Chicago, 140 deaths per million inhabitants. Among 
8,043 deaths in the Boston City Hospital in the decade ending 1901, 179 
(2.2 per cent) were due to appendicitis, which may be taken as the average 
percentage of death in America. This is considerably higher than the Ger¬ 
man figures, which are 0.3 per cent in Vienna (Nothnagel) and 0.5 per cent 
in Munich (Einhom). 

The exciting causes of appendicitis are not always evident. An infection 
is in all probability the essential factor. The lumen of the appendix forms 
a sort of test-tube, in which the fasces lodge and are with difficulty discharged, 
so that the mucosa is liable to injury from, retention of the secretions or from 
-the presence of inspissated fajees or occasionally foreign bodies. In some in¬ 
stances the appendicitis is a local expression of a general infection. Some 
have thought that the great increase in the prevalence of the disease is due 
^ to influenza. By some the pnismanf rbcnrqat.ic fever is believed to be a cause, 
and just as it may excite tonsillitis, so it may eause inflammation of the lym¬ 
phatic tissues of the appendix. It is remarkable, too, that there may be two 
or three cases of appendicitis at the same time in one family. The acute catar¬ 
rhal form may be associated with pneumonia or typhoid fever or any jof the 
acute infections. >< Direct injury, as in straining and heavy lifting, is an occa¬ 
sional cause. 

The bacteriology of the disease is most varied. The bacillus eoli is present 
in a large number of cases, and the pyogenic organisms, particularly the Btrep- 
tococcua pyogenes and the proteus vulgaris. 

Age. —Appendicitis is a disease of young persons. According to Fitz’a 
statistics, more than 60 per cent of the cases occur before the twentieth year; 
according to Einhom’s, 6Q per cent between the sixteenth and thirtieth years. 
It has been met with as early as the seventh week, but it iB rarely seen prior 
to the third year. 

Sex,— It is about equally common in males and in females. 
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Occupation .—Persons whose work necessitates the lifting of heavy weights 
seem more prone to the disease. Trauma plays a very definite role, and in a 
uumjjer of cases the symptoms have followed very closely a fall or a blow. 

-^^discretions in. diet are very prone to bring on an attack, particularly in 
tM'jwumng form of the disease, in which pain in the appendix region not 
^ifieintly follows the eating of indigestible articles of f«pd. 

IpYWieties.—It is not easy to classify the forms of inflammation of the 
jmesl.ix. The following are the most important: 

04 TA 8 KHAI, in which the mucosa only is involved in a mild infec- 
causing swelling, a little oedema, and increased secretion, usually of a 
mncO-pus. This form may give rise to no symptoms whatever, or there may 
bb occasional colicky pains. 

v Acute diffuse appendicitis is more common. There is inflammation 
of the mucosa and thickening of the entire organ, which becomes rigid and 
tense, and the peritoneal surface hypenemic. There may bo erosions of the 
mucosa, or even small ulcers. 

/>- PunpjiENT appendicitis is a more advanced stage of the former. Very 
often the lumen of the tube is obstructed and pus is retained, forming a defi¬ 
nite sac, varying greatly in size. 

- Gangrenous appendicitis is characterized by necrosis, local,or general. 
Most frequently the tip is involved, but a large portion of the organ may be¬ 
come sphacelated, or in rare instances the entire appendix may slough off from 
the cfficum. 


In the acute diffuse, the purulent, or the gangrenous forms perforation 
may take place in one or in several spots. It leads to either a wide-spread 
perit onitis or a localized peritonitis with abscess formation, or very frequently, 
if operation~is not performed, to extensive abscess in the ccecal region—sup¬ 
purative peri-appendicitis. 

■ Chronic appendicitis may follow the acute form, or the process may be 
Blow and gradual from the start. The organ is firm, slightly enlarged, the 
coats thickened, and the mucosa thick and hyperaimic. The lumen may be 
narrowed. In some instances there are foreign bodies or concretions, and 
there may be areas of erosion of the mucous membrane or partial obliteration 
of the lumen. 


Obliterative appendicitis is perhaps the most common form, as it seems 
to be a gradual involution process in many individuals. The tube is thick¬ 
ened, the peritoneal surface smooth; the distal portion of the lumen may be 
entirely obliterated, and gradually the whole organ becomes sclerotic and 
shrunken. 

Fteoal Conoretions. —The lumen of the appendix may contain a mould of 
faces, which can readily be squeezed out. Even while soft the contents of the 
tube may be moulded in two or three sections with rounded ends. Concretions 
—enteroliths, coproliths—-are also common. Of 700 cases of foreign bodies 
there were 45 per cent of fecal concretions (J. F. Mitchell). The enteroliths 
often resemble in shape date-stones. The importance of these concretions is 
shown by the great frequency with which they are found in all acute inflam¬ 
mations of the appendix. , „ 

Foreign Bodies.— Of 1,400 cases of appendicitis collected by J. h. MitcneU 
these were present in 7 per cent; in 28 cases pins were found. It is well to 
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bear in mind that some of the concretions bear a very striking resemblance 
to cherry and date stones. 

Remote Effect*. —The remote effects of perforative appendicitis are inter¬ 
esting. Hsemorrhage may occur. In one of my cases the appendix was ad-' 
herent to the promontory of the sacrum, and the abscess cavity had perfo¬ 
rated in two places into the ileum. Death resulted from profuse hsemorrhage. 
Cases are on record in which the internal iliac artery or the deep circum¬ 
flex iliac artery has been opened. Suppurative pylephlebitis may result from 
inflammation of the mesenteric veins near the perforated appendix. Tho 
appendix may perforate in a hernial sac. Many instances of this have been 
recorded. 

After operation,.thrombosis of the iliac or femoral*veins is not uncommon, 
and sudden death from pulmonary embolism has followed. The leg m°y- ka 
permanently, enlarged. Hernia may occur in the wound. Strangulation of 
the bowel is an occasional sequence. Hecurrence of the symptoms after opera¬ 
tion has been noted, due in some cases to incomplete removal. 

Symptoms. —In a large proportion of all cases of acute appendicitis the 
following symptoms arc present: (1) Sudden pain in the abdomen, usually 
referred to the right iliac fossa; (2) fever, often of moderate grade; (3) 
gastrointestinal disturbance—nausea, vomiting, and frequently constipation; 
(4) tenderness or pain on pressure in the appendix region. 

Pain. —A sudden, v iolent, pain in the abdomen is, according to Kit/,, the 
most, constant; first, decided symptom of perforating inflammation of the «|i- 
psndix, and occurred in 81 per cent of the cases analyzed by him. In fully 
half of the cases it is localized in the right iliac fossa, but it may be central, 
diffuse, but usually in the right half of the abdomen. Even in the cases in 
which the pain is at first not in the appendix region, it is usually felt here 
within thirty-six or forty-eight hours. It may extend toward the perimeum 
or testicle. It is sometimes very sharp and colic-like, and cases have been 
mistaken for nephritic or for biliary colic. Some patients speak of it as a 
sharp, intense pain—serous-membrane pain; others as a dull ache—connective- 
tissue pain. While a very valuable symptom, pain is at the same time one 
of the most misleading. Some of the forms of recurring pain in the appendix 
region Talamon has called appendicular colic. The condition is believed to 
be due to partial occlusion of the lumen, leading to violent and irregular 
peristaltic action of the circular and longitudinal muscles in the expulsion 
of the mucus. 

Fevee. —Fever is ahrays present in the early stage, even in the mildest 
forms, and is a most important feature. J. B. Murphy states that he would 
not operate on a case in which he was confident that no fever had been present 
in the first thirty-six hours of the disease. An initial chill is very rare. The 
fever may be moderate, from 100° to 102°; sometimes in children at the very 
outset the thermometer may register above 103.5.° The thermometer is one 
of the most trustworthy guides in the diagnosis of acute appendicitis. Ap¬ 
pendicular colic of great severity may occur without fever. When a localized 
abscess has formed, and in some very virulent eases of general peritonitis, tin* 
temperature may be normal, but at this stage there are other symptoms which 
indicate the gravity of the situation. The pulse is quickened in proportion' 
to the fever, 
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GUstbo-intestinal Disturbance.—' The tongue is usually furred and 
nnifl t. seldom dry. Nausea and vomiting are symptoms which may be absent, 
fat which are commonly present in the acute perforative cases. The vomiting 
rarely persists beyond the second day in favorable cases. Constipation is the 
rufejbut the attack may set in with diarrhoea, particularly in children. 

■ Looal Signs. —Inspection of the abdomen is at first ne gative: there is 
pp detention, and the iliac fossa; look alike. OiLpalpation there are usually 
from the outset two important signs—namely,' great tension of the right rectus 
muscle, and tenderness or actual pain on deep pressure. The muscular rigidity 
may be so great that a satisfactory examination can not be made without an 
anaesthetic. Myftuppv has called attention to the value of a localized point 
of tenderness on deep pressure, which is situated at the intersection of a line 
drawn from the navel to the anterior superior spine of the ilium, with a 
second, vertically placed, corresponding to the outer edge of the right rectus 
musc le. Firm, deep, continuous pressure with one finger at this spot causes 
pain, often of the most exquisite character. In addition to the tenderness, 
rigidity, and actual pain on deep pressure, there is to bo felt, in a majority 
of the cases,,a p indur ation or swelling. In some cases this is a boggy, ill- 
defined mass in the situation of the ctccum; more commonly the swelling is 
circumscribed and definite, situated in the iliac fossa, two or three fingers’ 
breadth above J’oupart's ligament. Some have been able to feel and roll be¬ 
neath the fingers the thickened appendix. The later the case conics under 
observation the greater the probability of the existence of a well-marked tumor 
mass. It is not to bo forgotten that there may be neither tumor mass nor 
induration to be felt in some of the most intensely virulent cases of perfora¬ 
tive- appendicitis. 

In addition may be mentioned great irritability of the bladder, which I 
have known to lead to the diagnosis of cystitis. It may be a very early symp¬ 
tom. The urine is scanty and often contains albumin and indican. Peptonu¬ 
ria is of no moment, t The attitude is somewhat suggestive, th e^decubitu s is 
dnjHBl r _Bnd th e right le g is semi-ilexed. Examination per rectum, in the early 
stages rarely gives any information of value, unless the appendix lies well 
over the brim of the pelvis, or unless there is a large abscess cavity. Severe 
cases usually show at leucocytosis of 15,000 to 24,000. 

; Albuminuria is common. Sometimes there is an acute nephritis, and Dieu- 
lafoy has described an acute toxic form. ,/He thinks that the kidneys are not 
infrequejiUy-damaged in the disease. 

There are three.possibilities in any case of appendicitis: (1) Gradual, re¬ 
covery. (2) the formation of a local abscess, and (3) general peritonitis. 

Recovery is the rule. Out of 264 cases at St. Thomas’s Hospital with 
the above-mentioned clinical characters, 190 recovered. There are surgeons 
who nlftim that the getting well in these cases does not mean much; that the 
p ftfrlflTiifl jiqyQ recurrences- and are constantly liable to the graver accidents of 
the-dieease. This, I feel sure, is an unduly dark picture. 

In a cw which i s proceeding to recovery the pain lessens at the end of 
thajeconi or th i rd day, the temperature falls, the tongue becomes cleaner, 
the vomiting ceases, the local tenderness is less marked, and the bowels are 
moved. By the end of a week the acute symptoms have subsided. Ax ri dura¬ 
tion or an actual am all tumor mass from the size of a walnut to that of an 
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egg may persist—a condition which leaves the patients very liable to a recur¬ 
rence. So liable is the attack to recur that a special variety of relapsing 
appendicitis is described. 

Local Abscess Formation. —As a result of ulceration and perforation, 
sometimes following the necrosis, rarely as a sequence of the diffuse appendi¬ 
citis, the patient'has the train of symptoms above described; but at the end 
of the first week the loeal features persist or become aggravated. The course 
of the disease may be indeed so acute that by the end of the fourth or fifth 
day there is an extensive area of induration in the right iliac fossa, with great 
tenderness, and operations have shown that even at this very early date an 
abscess cavity may have formed. Though as a rule ttje fever becomes aggra¬ 
vated with the onset of suppuration, tins is not alirays the case. Tip* ty n 
most im portant elements in the diagnosis of abscess formation are th^gradual 
increase oT the local tumor and yiie aggravation of the general symptoms. 
Nowadays, when operation is so frequent, we have opportunities of seeing the 
abscess in various stages of development. Quite early the pus may lie between 
the csccum and the coils of the ileum, with the general peritonaeum shut off 
by fibrin, or there is a sero-fibrinous exudate with a slight amount of pus 
between the lower coils of the ileum. The abscess cavity may be small and 
lie on the psoas muscle, or at the edge of the promontory of the sacrum, and 
never reach a palpable size. The sac, when larger, may be roofed in by the 
small bowel and present irregular processes and pockets leading in different 
directions. In larger collections in the iliac fossa the roof is generally formed 
by the abdominal wall. Some of the most important of the localized abscesses 
are those which are situated entirely within the pelvis. The various directions 
and positions into which the abscess may pass or perforate have already been 
referred to under morbid anatomy, but it may be here mentioned again that, 
left alone, it may discharge externally, or burrow in various directions, or be 
emptied through the rectum, vagina, or bladder. Death may be caused by 
septicaemia, by perforation into an artery or vein, or by pylephlebitis. 

General Peritonitis. —This may be caused by direct perforation of the 
appendix and general infection of the peritonaeum before any delimiting in¬ 
flammation is excited. In a second group of cases there has been an attempt 
at localizing the infective process, but it fails, and the general peritonaeum 
becomes involved. In a third group of cases a localized focus of suppuration 
exists about an inflamed appendix, and from this perforation takes place. 

Death in appendicitis due usually to general peritonitis. 

The gravity of apptmaix disease lies in the fact that from the very outset 
the peritonaeum may be infected; the initial symptoms of pain, with nausea 
and vomiting, fever, and local tenderness, present in all cases, may indicate 
ia wide-spread infection of this membrane. The onset is usually sudden, the 
pain diffuse, not always localized in the right iliac fossa, but it is not so much 
the character as the greater intensity of the symptoms from the outset that 
makes one suspicious of. a.general peritonitis. Abdominal distention, diffuse 
tenderness, and gbsence of abdominal movements are the most trustworthy 
local signs, but they are not really so trustworthy as the general symptoms- 
The* initial nausea and vomiting persist, the pulse becomes more rapid, the 
tongue is dry, the urine scanty. In very acute cases, by the end of twenty-four 
hours the abdomen may be^Mended. By the th ird a nd fourth_days the 
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cjf^sieal picture of a general peritonitis is well established —«■ an d 

signless fthdomen. a rapid 4 mlre, a dry.,,tongue, do rsal, dpcu hitus with the 
kpea yiraw n up, and an anxious, pinched, HypicMiiflJftcies. Unfortunately, 
the lehooeyte count gives little aid. 

Fever is an uncertain element. It is usually present at first, but if the 
physician does not see the case until the third or fourth day he should not 
be deceived by a temperature below 100.5°. The pulse is really a better indi¬ 
cation than the temperature. One rarely has any doubt on the third or 
fourth day whether or not peritonitis exists, but it must be acknowledged that 
there arc exceptions which trouble the judgment not a little. While on the 
one hand, without suggestive symptoms, a laparotomy has disclosed an unex¬ 
pected general peritonitis, on the other, with severe constitutional symptoms 
and apparently characteristic local signs, the peritonaeum has been found 
smooth. 

TViapnnsis. —Appendicitis is by far the most common inflammatory con- 
ition, not only in the ca'cal region, but in the abdomen generally in persons 
aider thirty. The surgeons have taught us that, almost without exception, 
udden pain in the right iliac fossa, with fever and localized tenderness, with 
ir withou t, tumor, means appendix disease. There arc certain diseases of the 
bdominal organs characterized by pain which are apt to be confounded with 
ippendicitis. j Bjjjatjucolic, kiduy.colic, and the colicky pains,at, the men- 
trual period in women have in some cases to be most carefully considered. 

diseases of the tubes andfyelvic peritonitis may simulate appendicitis very 
ilosely, but the history and llie local examination under ether should in most 
iases enable the practitioner to reach a diagnosis. 1 have seen several cases 
mpposed to be recurring appendicitis which proved to be tubo-ovarian disease. 

The Dietl’s crises in floating kidney have been mistaken for appendicitis. 

. Both intussusception and internal strangulation may present very similar 
iymptoms7 and if the patient is only seen at the later stages, when there is 
liffuse peritonitis and great tympany, the features may be almost identical. 
Fae cal v omiting, which is common in obstruction, is never seen in appendicitis, 
and in children the marked tenesmus and bloody btools are important signs 
af intussusception. It is not often difficult to decide when the cases arc seen 
early and when the history is clour, hut mistakes have been made by surgeons 


of the first rank. 

Acute luemorrliagic pancreatitis may also produce symptoms very like 
those of'aJpOTcttrs" with general peritonitis. The relation of typhoid lever 
and .appendicitis is interesting. The gastro-intestinlRymptoms, particularly 
the pain and the fever, may at the onset suggest appendicitis. Operations have 
been comparatively frequent. In the second and third weeks of typhoid fever 
perforation of the” appendix may occur, and occasionally late in the convales¬ 
cence perforation of an unhealed ulcer of the appendix. 

There is a well-marked appendicular hypochondriasis. Through the per¬ 
nicious influence of the daily press, appendicitis has become a sort of fad, and 
the physician has often to deal with patients who have alums a fixed ffiea 
that they have the disease. The worst cases of this class winch 1 have seen 
have been in members of our profession, and 1 know of at least on^nstanee 
in which a perfectly normal appendix was removed. The question really has 
its ludicrous side. A weU-kJTphysician in a Western city havmg one night 
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a bellyache, and feeling convinced that his appendix had perforated^ sum- 
moned a surgeon, who quickly removed the supposed offender! 

Hysteria way. . of ..course simulate appendicitis very closely, and it may 
require a very keen judgment to make a diagnosis. 

{f Mucous colitis with entcralgia in nervous women is sometimes mistaken 
for appendicitis* In two instances of the kind I have prevented proposed 
operation, and I have heard of cases in which the appendix has been re- ' 
moved. 

ji- Eerinephritic and perieaeeal abscess from perforation of ulcer, either sim¬ 
ple or cancerous, and circumscribed peritonitis in this region from other 
causes, can rarely be differentiated until an exploratsry incision is made. 

Chronic obliterative appendicitis can not always be, differentiated from the 
perforative form, and in intensity of pain, severity of symptoms, and, in rare 
instances, even in the production of peritonitis, the two may be identical, 
i Briefly stated, localized pain in the right iliac fossa, with or without in- 
jduration or tumor, the existence of MeBurney’s tender point, fever, furred 
longue, vomiting, with constipation or diarr^ijpn, fndiiyiteappendicitis. The 
joccurrence of general peritonitis is suggested by increase and diffusion of the 
jabdominal pain, tympanites (as a rule). marked, aggravation of the eoastitu- 
jtional symptoms, particularly elevation of fever and increased rapidity of the 
ajulse. Obliteration of hepatic dulness is rarely present, as the peritonaeum 
In these cases docs not often contain gas. 

Prognosis.—While we can not overestimate the gravity of certain forms 
of appendicitis, it is well to recognize that a largo proportion of all cases 
recover. It is the element of uncertainty in individual cases 'fehich has given 
such an impetus to the surgical treatment of the disease. That an inflamed 
appendix may heal perfectly, even after perforation, is shown by instances 
(post mortem) of obliterated tubes firmly imbedded in old scar tissue. In 
1903, in England and Wales, appendicitis was assigned as a cause of 1,729 
deaths, as compared with 1,244 and 1,485 in the preceding two years. The 
mortality has been increasing of late years in spite of the earlier and better 
'surgery. Hawkins attributes this to an increased severity of- the disease. The 
mortality in the hands of surgeons ranges from 2 to 11 per cent, varying with 
the variety and the stage of the disease at which operation is performed. 

Treatment.—Gradually the profession lias learned to recognize that appen¬ 
dicitis is a surgical disease. In hospital practice the eases should be admitted 
directly to the surgical wards. Many lives are lost by temporizing. The 
general practitioner doefe well to remember—whether his leanings be towari 
the conservative or the radical methods of treatment—that the surgeon is oftei 
called too late, never too early. 

There is no medicinal treatment of appendicitis. There are remedie 
which will allay the pain, but there arc none capable in any way of controllm; 
the course of the disease. IjssLin-bcd, a light diet, nieasures. di.rcc ted_ to alia 
the vomiting—upon these all are agreed. The prac.tieejlLiji.ying opium i 
some form in appendicitis and peritonitis is almost universal with jihysiciaiv. 
Surgeons, on the other hand, almost unanimously condemn the practice, t 
obscuring the clinical picture and tending to give a false sense of security; an 
since they control the situation, I think we shoul^—deferring in this matti 
to their judgment—not give opium, and tr ust to the. persistant-uaMif n 
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oc&lly—to ,£c]^£V£— yjc. pain. General opinion among the beat surgeons is, I 
telieve, o pposed to the u se of saline purges 

Operation is indicated in all cases of acute inflammatory trouble in the 
itecal region, whether tumor is present or not, when the general symptoms 
ire severe, and when atjlie end of forty-eight hours, or even earlier, the 
’eiitures of the case point to a progressive lesion. The mortality from early 
iperation under these circumstances is very slight. 

In recurring appendicitis, when the attacks are of such severity and fre¬ 
quency as seriously to interrupt the patient’s occupation, the mortality in the 
rands of capable operators is very small. 

IV. INTESTINAL OBSTRUCTION. 

Intestinal obstruction may be caused by strangulation, intussusception 
twists, a nd kno ts, strictures and tumors, and by abnormal contents. 

Etiology and Pathology. — (a) Stiunoulation. —This is the most fre- 
uent cause of acute obstruciion, and occurred in 34 per cent of the 295 cases 
nalyzed by Fitz, and in 35 per cent of the 1,134 cases of Loichtenstern. Of 
he 101 cases of strangulation in Fitz's table, which has the special value of 
aving been carefully selected from the literature since 1880, the following 
/ere the causes:; Adhesions, 63; vitelline remains, 21; adherent appendix, 6; 
lesenteric and omental slits, G; peritoneal pouches and openings, 3; adherent 
ube, lj peduncular tumor, 1. The bands and adhesions result, in a majority 
f cases, from former peritonitis. A number of instances have been reported 
ollowing operations upon the pelvic organs in women. The strangulation 
nay be recent and due to adhesion of the bowel to the abdominal wound or 
. coil may be caught between the pedicle of a tumor and the pelvic wall. Such 
uses arc only too common. Late occlusion after recovery from the operation 
s due to bands and adhesions. 

The vitelline remains are represented by Meckel’s diverticulum, which 
‘orms a finger-like projection from the ileum, usually within eighteen inches 
>f the ilco-caxml valve. Tt is a remnant of the omphalo-mesentcric duct, 
■hrough which, in the early embryo, the intestine communicated with the 
rolk-sac. The end, though commonly free, may be attached to the abdominal 
wall near the navel, or to the mesentery, and a ring is thus formed through 
ivhich the gut may pass. 

Seventy per cent of the eases of obstruction from strangulation occur in 
males; 40 per cent of all the cases occur between the ages of fifteen.and thirty 
fears. In 90 per cent of the cases of obstruction from these causes the site 
of the trouble is in thc small bowel; the position of the strangulated portion 
was in the right iliac fossa in 67 per cent of the cases, and in the lower abdo¬ 
men in 83 per cent. 

(6) Intussusception. —In this condition one portion of the intestine slips 
into an adjacent portion, forming an invagination or intussusception. The 
two portions make a cylindrical tumor, which varies in length from a half- 
inch to a foot or more. The condition is always a descending intussusception, 
®nd as the process proceeds, the middle and inner layers increase at the ex¬ 
pense of the outer layer. A^ intussusception consists of three layers of bowel; 
i^e oujgjjnost, known as the intussuscipiens, or receiving layer; a middle or 
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retnming-layer; and the innermost or entering layer. The student can obtain 
a dear idea of the arrangement by making the end of a glove-finger pass ifii'to 
the lower portion. The actual condition can be very clearly studied in the 
post-mortem invaginations which are so common in the small bowel of chil¬ 
dren. In the statistics of Fits, 93 of 295 cases of acute intestinal obstruction 
were due to thi^ cause. Of these, 52 were in males and 27 in females. - The 
cases are most common in early life, 34 per cent under one year and 66 per 
cent under the tenth year. Of 103 cases in children, nearly 50 per cent 
occurred in the fourth, fifth, and sixth months (Wiggin). No definite causes 
could be assigned in 42 of the cases; in the others diarrhoea or habitual con¬ 
stipation had existed. 

The-site of the invagination varies. Wc may reffegnize (1) an iUn-rmcnl 
when the ileo-ca?cal valve descends into the colon. There are cases in which 
this is so extensive that the valve has been felt per rectum. This form oc¬ 
curred in 75 per cent of the cases; in 89 per cent of Wiggin’s collected cases. 
In the ileo-colic the lower part of the ileum passes through ,the ileo-csecal valve. 
(2) The iieaCin which the ileum is alone involved. (3) $he colic, in which 
it is confined to the large intestine. And (4)' coliqp-reclal. In which the color 
and rectum are involved. . 

Irregular peristalsis is the essential cause of intussusception. Nothnagcl 
found in the localized peristalsis caused by the farad ic current that it was 
not the descent of one portion into the other, but’the drawing up of the 
receiving layer by contraction of the longitudinal coat* Intagination maj 
follow any limited, sudden, and severe peristalsis. 

In the postmortem examination, in a base of death from intussusception 
the condition is very characteristic. Peritonitis may be preset or an acuti 
injection of the serous membrane. When death occurs early; as it may d( 
from shock, there is little to be seen. The portion of bowel Effected is largi 
and thick, and forms an elongated tumor with a curved outline. T he pa rt: 
are swotien and congested, owing to the constriction of the mesentery betweci 
the layers. The entire mass may be of a deep livid-red color. In very recen 
‘processes there is only congestion, and perhaps a thin layer of lymph, and tin 
intussusception can be reduced, but when it has lasted for a few days, lympl 
is thrown out, the layers are glued together, and the entering portion of tin 
gut can not be withdrawn. 

The anatomical condition accounts for the presence of the tumor, whirl 
exists in two-thirds of all cases; and the engorgement, which results from th 
compression of the mesenteric vessels, explains the frequent occurrence o 
blood in the discharges, which has so important a diagnostic value. If tli 
patient survives, necrosis and sloughing of the invaginated portion may occui 
and if union has taken place between the inner and outer layers, the callin' 
of the gut may be restored and a cure in this way effected. Many cases c 
the kind are on record. In the Museum of the Medical Faculty of the McGii 
University are 17 inches of small intestine, which were passed by a la 1 
who had symptoms of internal strangulation, and who made a complet 
recovery. 

(c) T wists AND R hqtb. —Volvulus or twist occurred in 42 of the 29 
cases (Fitz^ Sixty-eight per cent were in males. It is mdfct frequent lx 
tween the ages of .thirty apd forty. In the great majority of all cases th 
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iriSrt is axial and associated with an unusually long mesentery. In 50 per 
a&t of the cases it was in thtLligmoid flexure. The next most common situa- 
ion is about the csecum, which may be twisted upon its axis or bent upon 
:self. As a rule, in volvulus the loop of bowel is simply twisted upon its long 
xis, and the portions at the end of the loop cross each other and so cause the 
trangulation. It occasionally happens that one portion of the;bowel ; s twisted 
baflt Another. 

■ (d) fiXBlQXPBgB AND Tumors.— These are very much less important causes 
if A obstruction, as may be judged by the fact that there are only 15 in- 
itances out of the 295 cases, in I t of which the obstruction occurred in the 
argfijntfistine (Pitz). On the other hand, they are common causes of chronic 
ibstruction. i* 

Lipoma, may occur, growing from the submucosa, and cause intussuseep- 
ion. In a number of cases the tumor has been passed per rectum. S. B. Ward 
ias collected 9 cases. 

The obstruction may result from: (1) Congenital stricture. These are 
exceedingly rare. Much more commonly the condition is that of complete 
Dcclusion, cither fomiing -the imperforate anus or the congenital defect by 
whickJbe_duodcnum is not united to the pylorus. (2) Simple cicatricial 
stenosis, which results from ulceration, tuberculous or syphilitic, more rarely 
from dysentery, and most rarely of all from typhoid ulceration. (5) New 
growths. The malignant strictures are due chiefly to cylindrical epithelioma, 
which forms an annular tumor, most commonly met with in the large bowel, 
about the sigmoid flexure, or the descending colon. Of benign growths, papil¬ 
lomata, adenomata, lipomata, and fibromata occasionally induce obstruction. 
(4) Compression and traction. Tumdpte of neighboring organs, particularly 
of the pelvic viscera, may cause obstruction by adhesion and traction; more 
rarely, a coil, such as the sigmoid flexure, filled with fames, compresses and 
obstructs a neighboring coil. In the healing of tuberculous peritonitis the 
contraction of the thick exudate may cause compression and narrowing of 
the coils. 

1st Atojohmat. Oomtck ts —Foreign bodies, such as fruit stones, coins, 
pins, needles, or false teeth, are occasionally swallowed accidentally, or by 
lunatics on purpose. Bound worms may become rolled into a tangled mass 
and cause obstruction. In reality, however, the majority of foreign bodies, 
such as coins, buttons, and pins, swallowed by children, cause no inconve¬ 
nience whatever, but in a day ot two are found in the stools. Occasionally such 
a foreign body as a pin will pass through the oesophagus and will be found 
lodged in some adjacent organ, as in the heart (Peabody), or a barley ear 
rosy reach the liver (Dock). 

Medicin es, such as'magnesia or -iismuth, have been known to accumulate 
in the bowels and produce obstruction, but in the great majority of the cases 
the condition is caused by ^g all-sto nes, or.t enteroliths. Of 44 cases, in 
23 the obstruction was by gall-stones, in 19 bv faces, and in 2 by enteroliths. 
Obstruction by faeces mav happen at any period of life. As mentioned when 
speaking of dilatation of the colon, it may occur in young children and persist 
for weeks. T n foc al accumulation the laTgc bowel may roach an enormous 
siz e and ( fly ff Hlt**"* 11 become very hard. The retained masses may be chan¬ 
neled, and small quantities of faecal matter are passed until a mass too large 
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fntora the l umen and; .canses-obstruction. There may be very few symfptoE 
as the condition may be borne for weeks or even for months. 

Obstruction by gall-stones is not very infrequent, as may be gathered frc 
the fact that 23 cases were reported in the literature in eight years. Eighte 
of these were in women and 5 in men. In six-sevenths of the cases it oecurr 
after...thft.fiftieth year. The obstruction is usually, in the ileo-cajcal.regio 
but it may be in the duodenum. These large solitary gall-stones nlcert: 
t hroug h the gall-bladder, usually into the small intestine, occasionally into 1 
colon. In the latter case they rarely cause obstruction. Courvoisier has a 
lected 131 cases in the literature. 

Enteroliths may be formed of masses of hair, more commonly of tftq p hr 
phates of lime and magnesia, with a nucleus form®-of a foreign body Or 
hardened fasces. Nearly every museum possesses specimens of this kind. Th< 
are not so common in men as in ruminants, anft, as indicated in Pita’s stati 
tics, are very rare causes of obstruction. ^ 

Symptoms.— (a) Acute Obstruction- —* HonstiBati on.‘ p ain in the abd 
men, and vomitin g are the three important symfjtopis.if'J^in Bets., in car 
and may come .on abruptly while the patient is talking or, more commonl 
during the jKjrfornuincc of some action. It is at $rst colicky in character, b: 
subsequently it becomes continuous and very intense. ' Vomiting follov 
quickly and is a constant and most distressing symptom. At first the contcn 
of .the ..stomach are voided, and then greenish, bile-s tfcneil material, and sooi 
in cases of acute and permanent obstruction, the material voiced is a browi 
ish-black liquid, with a distinctly faecal odor. This sequence of gastric, biliou 
and, finally, stfircoraceous vomiting k pe ftiaps the most impietant diagnost 
feature of acute obstruction.' The dflpnp&tion may be absolute, without tl 
discharge of either fasces or gas. Very often the contents of The bowel belo 
the stricture are discharged. . Distention of the abdomen ustfally occurs, an 
when the large bowel is involved it is extreme. On the other hand, if th 
obstruction is high up in the small intestine, there may be very slight tympan; 
At first the abdomen is not painful, but subsequently it may become acutel 
tender. 

The constitutional symptoms from the outset are severe. The face is palli 
and. anxious, and finally collapse symptoms supervene. /T he e yes becom 
sunken, the', features pinched, and the skin is covered with a cold, damm 
sweat. -The pulse becomes rapid and feeble. There may bo no fever; th 
axillary temperature is often subnormal. The tongue is diy and parched aru 
the thirst is incessant. The urine is high-colored, scanty, and there may b 
suppression, particularly when the obstruction is high up in the bowel. Thi 
is probably due to the constant vomiting and the small amount of liquid whicl 
is absorbed. The ease terminates as a rule in from three to six days. In som 
instances the patient dies from shock or sinks into coma. ' A leucocytosi’s o 
76,000 or 80,000 per c. mm. may be present. 

(tjon, there is aJiistory .QUong^tanding-constipation. There may have beef 

;discharge of mucus, or in some instances the. faecal masses have been.chuu 
aeled, and so have allowed the contents of the upper portion of the bowel if 
pass through. In elderly persons this is not infrequent; but examination 
either per. rectum or externally, in the course of the colon^will reveal tb( 
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presence of hard scybalous masses. There may be retention of faeces for weeks 
without exciting serious symptoms. In other instances there are. Vomiting, 
jiy-tha abdomen, gradual distention, and finally the ejucta become faical. 


dened masses may excite an intense colitis or even peritonitis. 

In atricture, whether cicatricial or cancerous, the symptoms of obstruction 
are very diverse. Constipation gradually comes on, is extremely variable, and 
|t be months or even years before there is complete obstruction. There 
are transient attacks, in which from some cause the faices accumulate above 
the stricture, the intestine becomes greatly distended, and in the swollen 
abdomen the coils can be seen in aelivc peristalsis. In such attacks there may 
be vomiting, but it is vary rarely of a faecal character. In the majority of 
these cases the general nSalth is seriously impaired; the patient gradually be¬ 
comes aspnic and emaciate^ and finally, in an attack in which the obstruc¬ 
tion is complete, death occurs with all the features of acute occlusion or the 
case may be prolonged for teil or twelve days. 

Diagnosis.—(akTnjJSriUAiiON or the Obstruction. —Hernia must bo 
excluded, which is Dy norneam always easy, as fatal obstruction may occur 
from-ihe involvement of a'very limited portion of the gut in the external ring 
or jpjh&jobturator foramdh. Mistakes from both of these causes ltavc come 
under my observation; they were cases in which it was impossible to make a 
diagnosis other than aqote obstruction. Timely operation would have saved 
both lives. A thorough rectal and, in women, a vaginal examination should 
be made, which will give important information as to the condition of the 
pelvic and rectal contents, particularly in cases of intussusception, in which 
;the descending*howel can sometimes 1 J»jEelt. In cases of obstruction high up 
the empty coils sink into the pelvis ancRan there be detected. Rectal explora¬ 
tion with the entire hand is of doubtful value. In the inspection of the abdo- 
mpn there are important indications, as the special pro mi ne n ce in certain 
regions, the occurrence of well-defined masses, and the presence of hypertro¬ 
phied cfliln iti onfi vp pnn'stnIsis John Wyllio has called attention to the great 
value in diagnosis of the “patterns of abdominal tumidity.” * ' In obstruction 
of the lower end of the large intestine not only may the horseshoe of the 
colon stand out plainly, when the bowel is in rigid spasm, but even the pouches 
of the gut may be seen.; When the caecum or lower end of the ileum is ob¬ 
structed the tumidity is in the .lower central region, and during spasm tlie, ( 
coils of the small bowel may stand out prominently, one above the other either 
obliquely or transversely placed—the so-called “ ladder pattern. In obstruc- 
tion of the duodenum or jejunum there may only be slight distention of the 
upper part of the abdomen, associated usually with rapid collapse and anuria. 

In-the ileum and caecum the distention is more in the central portion of 
tha abdnmen; the vomiting is distinctly faecal and occurs early. In obstruc¬ 
tion of the colon, tympanites is much more extensive and general, lencsmus 
in more common, with the passage of ffiijfius and blood. The cnuxse is 
quifik, the cp jjflp se does UftL supervene ,$ 0 . rapidly, and the urinary seeretwn 

u taSfHftSass. -1— nt™« 0 » - a 

accurately localized, but in others it is very uncertain. Digital examination 


Edinburgh Hospital Reports, voL it 
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of the rectum should first be made. The rectal tube maythjeuJie.pBflged,Mt 
it is impossible to get beyond the sigmoid flexure. In the use of the rigfiMubfe 
there is danger of perforation of the bowel in the neighborhood of a stricture. 
The quantity of fluid which can be passed into the large intestine should be 
estimated. The capacity of the large bowel is about six quarts. Wiggin ad¬ 
vises about a pint and a half from a height of three feet for an infant. To 
thoroughly irrigate the bowel tho patient should be chloroformed and should 
lie on the back or on the side—best on the back, with the hips elevated. Treves 
suggests that the ca)eal region should be auscultated during the passage of the 
fluid. 'For diagnostic purposes the rectum may be in Hated,-either by the bel- 
lowa-or by the use of bicarbonate of soda and tartar acid. In certain cases 
these measures give important indications as to the s^ption of the obstruction 
in the large bowel. 

(6) Natubk of the Obstruction. —This is often difficult, not infre¬ 
quently impossible, to determine. Slrangulqtio0is not common in very early 
life. In many instances there have been,previous aWack^f"abdominal pain, 
or there are etiological factors which give ajflcw,JhidJ- *#d peritonitis or 
operation on the pelvic viscera. Neither the nor 'the character of the 
pain gives us any information. In rare instanQgs^bausea and vomiting may 
be absent. The vomiting usually becomes faecal from the th^ftl to the fifth 
day. A tumor is not common in strangulation, an&|ras present in only one- 
fifth of the cases. Fever is not of diagnostic value. yy 

Intussusception is an affection of childhood, and is^pf all fbl!hs of inteqpl 
obstruction the one most readily diagnosed. The presence of .tumor, bloody 
stoo ls, and tenesm us are the important^agtbjs. The tumor is mually sausage- 
shaped and felt i n the region of the transverse colon. It exists in 66 of 93 
cases. It became evident the first day in more than one-thi©! of the cases, 
on the second day in more than one-fourth, and on the third day in more than 
one-fifth. Blood in the stools occurs in at least three-fifths of the cases, either 
spontaneously or following the use of an enema. The blood may be mixed 
with mucus. Tenesmus is present in one-third of the cases. J&oal-mguiixig 
is not .very, common and was present in only 12 of the 93 instances. Abdom¬ 
inal tympany is a symptom of slight importance, occurring in only one-third 
of the cases. 

yjhudus can rarely be diagnosed. The frequency with which it involves 
the sigmoid flexure is to be borne in mind. The passage of a flexible tube 
or injecting fluids might in these cases give valuable indications. 

Ifljmil obstruction the condition is usually clear, as the fteees can be 
felt per rectum and also in the distended colon. Faecal vomiting, tympany, 
abdominal pain, nausea, and vomiting arc late and are not so constant. In 
obstruction by gall-stone a few of the cases gave a previous history of gall¬ 
stone colic. Jaundice was present in only 2 of the 23 cases. Pain and vomit¬ 
ing, as a rule, occur early and are seyere, and faecal vomiting is present in 
two-thirds of the cases. A tumor is rarely evident. 

(c) DiAOHQsia. F ROM oth e r C on bitions.— /Acute enteritis with great re¬ 
laxation of the intestinal coils, vomiting, and pain may be mistaken for 
obstruction. In an autopsy on a case of this kind the small and large bowels 
were intensely .inflamed, relaxed, sodden, and enormously ^distended. The 
symptoms .were those of acute obstruction, but the intestine was free from 
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ditodenum to rectum. Of late years many instances hare been reported in 
wlndjgESatce^flJnllowin g disease , of the appendix has been mistaken for 
acute obstruction. The intense vomiting, the general tympany and abdominal 
t end e rn e ss , and in some instances the suddouifiaLof .ihmnnset are very decep¬ 
tive, and in two cases which have come under my notice the symptoms pointed 
very strongly to internal strangulation. In appendix disease the temperature 
is more frequently elevated, the vomiting is never faecal, and in many cases 
there is a history of previous attacks in the cmeal region, j Acute haemorrhagic 
pancreatitis may produce symptoms which simulate closely intestinal obstruc¬ 
tion. ' A boy was admitted to the Johns Hopkins Hospital with a history of 
obstinate vomiting, intense abdominal pain, gradually increasing tympany, 
and no passage for serial days. Ilis condition seemed serious and he was 
transferred at once to the surgical wards. At the ope rati on the coils were 
found uniformly distended *rnl covered in places with the thinuest film of 
lymph. No obstruction existed, hut there was a tumor-like mass surrounding 
the pancreas, firm, hard,’ and deeply infiltrated with blood. The patient 
improved after the’3>peration aqd recovered completely. 

Tsfia&nea.t.—>£urg,hives should not ho given. For the pain hypodermic 
injections of^morphia are .indicated. , To allay the distressing \oniiting, the 
stomach should.be washed out. Not only is this directly beneficial, but Kuss- 
maul claims fhat the abdominal distention is relieved, the pressure in the 
bowel above the seal; of obstruction is lessened, and the violent peristalsis is 
dhninished. It may be practised three or four times a day, and in some in- 
sfRices has proved beneficial; in others curative. Thorough irrigation of the 
large bowel with injections should be practised, the warm fluid being allowed 
to flow in from a fountain syringe, and the amount carefully estimated. 

Inflation may also be tried, by forcing the air into the rectum with the 
bellows or with" a Davidson's syringe. It is a measure not without risk, as 
instances of rupture of the bowel have been reported. Of 39 cases in children 
treated by inflation or encmata 1G recovered (Wiggin). In cases of acute 
obstruction, surgical measures slioidd be resorted to early. 

For the-tympanites turpentine stupes and hot applications may be ap¬ 
plied; if extreme, the bowel may he punctured with a small aspirator needle. 
In cases of chronic obstruction the diet must be carefully regulated, and opium 
and belladonna are useful for the paroxysmal pains. Enemata should be em¬ 
ployed, and if the obstruction becomes complete, resort must be had to surgical 
m easur es. 


V. CONSTIPATION (Costivenesa) 

Definition. —Retention of fasces from any cause. 

Constipation in Adults. —The causes are varied and may be classed as 
general and local. 

(^nw|yp. Ha naps— (g) Constitutional pecu l iar ities: .Torpidity of th,e bow- «£.- 
els is often a family complaint and is found more often in dark than in fair 
persons. Sedentary habits, particularly in persons who eat too much and 
ne tdMJ.hfi-CaHa of .nature, (r) Certain diseases, such as, anamia.jnqijras- 
thaaia andjhggteriaj chronic affectiona-of the liver^stomach, antkintestines, 
and thqjBCutaSers. Under this heading may appropriately be placed that 
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most injurious of all habits/ drug-talcing, (d) Ei ther a cofl f gfl die t-'mrhir.h 
leaves too much residue, or a diet which leaves too little. 

Local- Causes. —(Weakness of thp abdominal muscles in obesity or nrotn 
ov.CXdi,stention in repeated pregnancies. j. Atony of t he large bo wel from cfopnio 
disease of the mucosa •■■.the presenc e of tumors,.--physiological or pathological, 
pressing upon t]re bowel; <enteritis 57 foreign bodies,-large masses o f pqyty ilq, 
ends strictures of all kinds. An important local ctRise is a fyniy q| tltMsiAon, 
particularly of the muscles of the sigmoid flexure by which the fseces are 
propelled into the rectum. By far the most obstinate form is that associated 
with a contracted state of the bowel, which is sometimes spoken of as-spas¬ 
modic cons tipation. This may be met with in three conditions: First . as a 
sequence of clironic dysentery or ulcerative colitiAjgecondly, in protracted 
cases of hysteria and neurastheniar in women, pw-ticurarly in association with 
uterine disease; and, t hirdly , in very old perwPk often without any definite 
cause. It may be that the sigmoid flexure and~tawer colon are in a condition 
of contraction and spasm, while the transverse:' ^i-^ending parts are in a 
state of atony and dilatation. The most charhcteiauq.jKft of this variety 
is the presence of hard, globular masses, oronorar -$5all and sausage¬ 

like faeces. For interesting studies, with th$XJhy's, of the phenomena of 
constipation see the articles by Hertz in the Lancet, 1908. 

Symptoms.—The most persistent constipation hw weeks 0§ even months 
may exist with fair health. All kinds of evils hpvMpn attributed torpoison- 
ing by the resorption of noxious matters from the tetaidfc faytes—qjmrajjjyp. 
Chlorosis, which Sir Andrew Clark attributed to ftEcaWpoisonihg; is not always 
associated with constipation, and if due td^fhis cause should baAi men, women, 
and children the most common of aH disorders. j,-Debility,-jtaitude, and a 
mental depression are frequent symptoms in constipation, particularly in per¬ 
sons of a nervous temperament. . Headache,-loss of appetiS, and®a furred 
tongue may also occur. Individuals differ extraordinarily in this matter: 
one feels wretched ail day without the accustomed evacuation; another is com¬ 
fortable all the week except on the day on which by purge or enema the bowels 
are relieved. 

When- persistcnt, the accumulation of faeces leads to unpleasant, some 
times serious symptoms, such as r piles,, ulceration of the colony distention oi 
the sacculi,/,perforation,-enteritis, and< occlusion. In women, pressure may 
cause pain at the time of menstruation and a sensation of fulness and die 
tention in the pelvic organs, t Neuralgia of the sacral nerves may be caused 
by an overloaded sigmoid flexure. The fseces collect chiefly in the colon 
Even in extreme grades of constipation it is rare to find dry fseces in tb< 
caecum. The fseces may form large tumors at the hepatic or splenic flexures 
or a sausage-like, doughy mass above, the navel, or an irregular lumpy tumo; 
in the left inguinal region. In jpld persons the sacculi of the colon beconn 
distended and the scybala may remain in them and undergo calcification 
forming enteroliths. 

Tp with prnlnn ged retention the fsecal masses become channeled an< 
diarrhoea may occur for days before the true condition is discovered by recta 
or external examination. Lusomen who have been habitually constipated 
attacks of ^diarrhoea with .nausea and vomiting should excite suspicion an' 
lead to a thorough examination of the large bowel. Fever may occur in thes 
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esses, and Meigs has reported an instance in which Hie condition simulated 
typhoid fever. 

Constipation in infant* is a common and troublesome disorder. The 
ejaggs- are ,congenital, dietetic, and local. There arc instances in which the 
child is constipated from birth and may not have a natural movement for 
years and yet thrive and develop. There are cases of enormous dilatation of 
the large bowel with persistent constipation. The condition appears sometimes 
to be a congenital defect. In some of these patients there may be constricting 
bands, or, as in a case of Cheever’s, a congenital stricture. 

i. Dietetic causes are more common. In sucklings it often arises from an 
unnatural dryness of the. small residue which passes into the colon, and it 
may be very difficult to *ftcide whether the fault is in the mother’s milk or in 
the digestion of the child. Most probably'it is in the latter, as some babies 
may be persistently costive <m natural or artificial foods. Deficiency of fat 
in the milk is believed hy sgme writers to be the cause. In older children 
it is of the greateshimpotitance that regular habits should be enjoined. Care¬ 
lessness on the part ? of'4h^piothgr in this matter often lays the foundation of 
troublesome constipation iu'fcfter life. Impairment of the contractility of tBe 
intestinal wall in consequence'of inflammation, disturbance in the normal 
intestinal secretions, and mechanical obstruction by tumors, twists, and intus¬ 
susception are the chief local causes. 

Treatment. —Much hi ay be done by systematic habits, particularly in the 
young. The^doeire to go to stool should always be granted. Exercise in 
moderation is helpful. *In stout persons and in wolnen with pendulous abdo¬ 
mens the muscles should have the' support of a bandage. •’ Friction or regu¬ 
larly applied massage is invaluable in the more chronic cases. A good substi¬ 
tute is a metaLball weighing from four to six pounds, which may be rolled 
over the abdomen every morning for five or ten minutes. The diet should be 
light, with plenty of. fruit and 'vegetables, particularly salads and tomatoes. 
Oatineal is usually laxative, though not to all; brown bread is better than 
that made from fine white flour. Of liquids, water and aerated mineral waters 
may be taken freely. A tumblerful of cold water on rising, taken slowly, is 
efficacious in many cases. A glass of'hot water at night may also be tried 
alone. A pipe or a cigar after breakfast is with many men an infallible 


remedy. 

' When the condition is not very obstinate it is well to try to relievo it by 
hygienic and dietetic measures. If drugs must be used they should be the 
milder'saline laxatives or the'eompound liquorice powder. . Enemata are often 
necessary, and it is much preferable to employ them early than to constantly 
use purgative pills. Glycerine either in the form of suppository or as a small 
injection is very valuable. Half a drachm of boric acid placed within the 
rectum 1* sometimes efficacious. The injections of tepid water, with or with¬ 
out soap, may be used for a prolonged period with good effect and without 
damage. The patient should be in the dorsal position with the hips elevated, 
and it is best to let the fluid flow in slowly from a fountain syringe. 

- The usual remedies employed are often useless in the constipation asso¬ 
ciated with contracted bowel. A very satisfactory measure is the oJive-oil 
injection as recommended by Kussmaul. The patient lies on the bade wit* 
the hips elevated, and with a cannula and tube from 16 to 20 our s p 




. 020 


DISEASES OF THE DIGESTIVE SYSTEM. 


oil arc allowed to flow slowly (or are injected) into the bowel. The open 
tion should take at least fifteen minutes. This may be repeated every da 
until the intestine is cleared, and subsequently a smaller injection' every fe 1 
days will suffice. 

There are various drugs which are of special service, particularly the com 
bination of ipecacuanha, nux vomica, or belladonna, wife aloes, rhubarb, cok 
cyntli, or podophyllin. Meigs recommends partiAddrly the combination o 
extract of belladonna (gr. T V), extract of nux vomifc'a (gr. J), and extract o 
colocynth (gr. ij), one pill to be taken three times a day. In anaemia anc 
chlorosis, a sulphur confection taken in the morning, and a pill of iron, rhu 


barb, and aloes throughout the day, are very serviceable,. 

In children the indications should be met, as ®bs possible, by hygienic 
and dietetic measures. Tn the constipation of fflcfcjnjjp a change in the diet 
of the mother may be tried, or from one to thjpFteasgogpfuls of cream may 
be given before each nursing. In artificially &d children the top milk with 
the cream should be used. Drinking of water, Ba_r^8lpi|k, or oatmeal water 
will sometimes obviate the difficulty. If la^ati^jp®qjjHied, simple syrup, 
manna, or olive oil may be sufficient. The c$ucti)fpince -oi leap, so often seen 
in nurseries, is sometimes efficacious. Massage £l«W«tho colon may be tried. 
Small injections of cold water may be used. ‘ : Large injeetjins Bhould be 
avoided, if possible. If it is necessary to give«a laxh|ivc by tnsFmouth, castor 


oil or the fluid magnesia is the best. The Mljrfgphrfcatives appear to act by 
increasing the muscular and glandular activity fcPthe towql^If there are 
signs of gastro-intestinal irritation, rhubarb add soefh or gray powder may 
be given. In older children the diet should bo carefully regulated. 


VX ENTEBOPTOSIS (Gtldn&rd’s. Disease). 

Definition.—“ Dropping of the viscera,” visceroptosis, is not a disease, but 
symptom group characterized by looseness of the mesenteric and peritoneal 
lattachments, so that the stomach, the intestines, particularly the transverse 
colon, the liver, the kidneys, and the spleen occupy an abnormally low position 
»in the abdominal cavity. 

Symptoms and Physical Signs.—It is important to recognize two groups 
of cases. In one the splanchnoptosis follows the loss of normal support of 
the abdominal wall in consequence of repeated pregnancies or recurring ascites. 
The condition may be extreme without the slightest distress on the part of 
the patient. 

The _second and more important group occurs usually in young persons, 
who present, with splanchnoptosis, the features of more or less marked neu¬ 
rasthenia. 

Injhe first group inspection of the abdomen shows a veryi relaxed abdom- 
inal wall, and as a rule the, linear albicantes of recurring pregnancies. » Peri¬ 
stalsis of the intestines may be seen, and in extreme cases the outlines of the 
stomach itself with its waves of peristalsis, j} On inflating the stomach with 
carbonip-aeid gas the organ stands out with great prominence, and the lesser 
and greater curvatures are seen, the latter extending perhaps a hand’s breadth 
below the level of the navel, i The waves of peristalsis are feeble and without 
t£e vigor and force of those seen in the stomach dilated from stricture of the 
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pylorus. The condition ot descensus veutriculi with atony is bust studied in 
this.. group of cases. An important point to remember is that it may exist in 
ait extreme grade without symptoms. 

• * |p the other group is embraced a somewhat motley scries of cases, in which, 
with a pronounced nervous, or, as we call it now, neurasthenic basis, there are 
displacements of the viscera with symptoms. The patients arc usually young, 
more frequently women than men, and of spare habit. Tile condition may 
jpjlftw- an, flfnta_illnoaa with, wasting. They complain, as a rule, of dyspepsia, 
r throbbing in the abdomen; and dragging pains or weakness in the back, and 
inability to perform, the usual duties of life. ALJu^cqnmderable jiroportion 
of aH the cases of*neuras(henia present the local features of enteroptosis. 
When preparing "fqr^tjSE examination one notices usually an erythematous 
flushing of the skin; tiro scratch of the nail is followed instantly by a line of 
hypersemia, less ofteh of forked pallor. The pulsation of the abdominal 
aorta is readily seen.-' ' 

On examination df the ''Viscera one finds the following: The stomach is 
below the normal^™,in women who have laced it may be vertically 
placed. The^splafljpng of clapdtage is unusually distinct. After inflation 
with carbonic-acid gasj*)be outlines of the stomach are seen through the thin 
abdominal walls. In dfetreme cases there may be/great dilatation of the stom¬ 
ach, in consequence of obstruction of the pylorus by pressure of the displaced 
right kidney. 

SNephroptgsis, or displacement of the kidney, is one of the most constant 
phenomena in enteroptosis. It is well, perhaps, to distinguish between the 
kidney which .one can just touch on deep inspiration—palpable kidney, one 
■which is freely movable, and whisfc on deep inspiration descends so that one 
can put the fingers of the^mlpatrng hand above it and hold it down, hnd, 
thirdly, a floating kidney, which is entirely outside the costal arch, is easily 
grasped in the hand, readily moved to the middle lino, and low down toward 
the right iliac fossa. I t is held by s ome th at the designation floating kidney 
should be restricted to^ the cases in which there is a meso-nephroh, but this 
is excessively rare, while extreme grades of renal mobility are common. Some 
of the more serious sequences of movable kidney, namely, Dietl’s crises and 
intermittent hydronephrosis, will be considered with diseases of the kidney. 

^Displacement of the liver is very much less common. In thin women 
who have laced the organ is often tilted forward, so that a very large sur¬ 
face of the lobes comes in contact with the abdominal wall; it is a very com¬ 
mon mistake under these circumstances to think that the organ is enlarged. 


Dislocation of the liver itself will bo considered later. 

Mobility of. the spleen is sometimes very marked in enteroptosis. In mi 
extreme grade it may be found in almost any region of the abdomen. It is 
very frequently mistaken for a fibroid or ovarian tumor. A considerable pro¬ 
portion of the cases come first under the care of the gynecologist. 

•> There is usually much relaxation of the mesentery and of the peritoneal 
folds which support the intestines. The colon is displaced downward (QQto- 
tosis l. with consequent kinking at the flexures. The descent may be so low 
that the transverse colon is at the brim of the pelvis. It may indeed be fixed 
or bent in the form of a Y. It is frequently to be felt, as Gltoard states, 
8a a firm cord crossing the abdomen at or below the level of the navel. This 
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kinking may take place not only in the colon, but at the pylorus, where the 
duodenum passes into the jejunum, and where the ileum enters the caecum. 

The explanation of the phenomena accompanying enteroptosis is by no 
means easy. It has been suggested by (llunard and others that overfilling of 
the splanchnic vessels in consequence of displacements and kinking accounts 
for the feelings of exhaustion and general nervousness. .In a large proportion 
of the cases, however, no symptoms occur until aftfr an illness or some pro¬ 
tracted nervous strain. 

Treatment.—In a majority of all cases four indications arc presents To 
treat the existing neurasthenia, to relieve the nervous dyspepsia, to overcome 
the constipation, and to afford mechanical support to the organs. Three of 
these are considered under their appropriate sections* In cases in which the 
enteroptosis has followed loss in weight after an acutfe illness or worries and 
cares, an important indication is to fatten the pstfent. » 

A well-adapted abdominal bandage is one of the most important measures 
in enteroptosis. In many of the milder grades.#t alone suffices. I know of 
no single simple measure which affords relief to distrAsiug symptoms in so 
many cases as the abdominal bandage. It i^best made *01 linen, should fit 
snugly, and should be arranged with straps so ijjat it can not ride up over the 
hips. A special form must be used, as will be'ineniiohed later,; for movable 
kidney. Some of the more aggravated types of enteroptosis are combined 
with such features of neurasthenia that a rigid .JVeir Mitchell treatment is 
indicated. In a few very refractory cases surgical interference may be called 
for. Treves, in Allbutt’s System, records two cases, one in which laparotomy 
was resorted to as a medical measure with.,perfect results. In the other the 
liver was stitched in place, and complete recovery followed. 

And lastly, the physician must be careful in dealing with the subjects 
of enteroptosis not to lay too much stress on the disorder. It is well never 
to tell the patient that a kidney is movable; the symptoms may date from 
a knowledge of the existence of the condition. 


VH. MISCELLANEOUS AFFECTIONS. 

I. Mucous Colitis. 

Known by various names, such as membranous enteritis, tubular diarrhoea, 
mucous colic, and myxoneurosis inteslinalis, this remarkable disease has been 
recognized for several centuries. An exhaustive description of it is given by 
Woodward in vol. ii of the Medical and Surgical Reports of the Civil War. 
The passage of mucus in large quantities from the bowel is met with, first, 
in catarrh of the intestine, due to various causes. It is not uncommon in chil¬ 
dren, and may bo associated with disturbances of digestion and slight colic. 
Secondly, in iocal disease on irritation of the bowel/in cancer of the .colon 
and of the rectum. In tubo-ovarian disease much mucus and slime may be 
passed. Thirdly, true mucous colitis, a secretion neurosis of the large intes¬ 
tine met with particularly in nervous and hysf^pal patients. It is more com¬ 
mon in women than in men. There is an abno rma l secretion of a tenacious 
mucus, which may be slimy and gelatinous, like frog-spawn, or it is passed in 
strings or strips, more rarely as a continuous tubular membrane. I have 
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twice seen this membrane in situ, closely adherent to the mucosa, but capable 
of.Separation without any lesion of the surface. Microscopically the easts are 
mucoid, of a uniform granular ground substance through which there are rem¬ 
nants of cells, some of which have undergone a definite hyaline transformation. 
Triple,phosphate, cholesterin, and fatty crystals are present, and occasionally 
fine, sand-like concretions. I he epithelium of the mucosa sqems to be intact. 

Symptoms. In a hug? proportion of all the cases the subjects are nervous 
in greater or less degree. Some cases have bad hysterical outbreaks, and there 
may be hypochondriasis or melancholia. The patients are self-centred and 
often much womed about the mucous stools. Some of the cases are among 
the most distressing with which we have to deal, invalids of from ten to twenty 
years’ standing, neurast^niic to an extreme degree, with recurring attacks of 
pain and the passage ot large .quantities of mucus or even of intestinal casts. 

In many cases the attacks may come on in paroxysms, associated with 
colicky pains, or occasionally,grises of the greatest severity, so that appendicitis 
may be suspected. ]7j|iotioual disturbances, worry of all sorts, or an error 
in diet may briug'Waivhttack. Constipation is a special feature in many 
eases. Sometimes there are atfSeks of nervous diarrhoea. 

While the disease isylhstinate and distressing, it is rarely serious, though 
Hcrringham states that lie knew of three cases of mucous colitis in which 
death occurred suddenly, in all with great pain in the left side of the abdomen. 
The abdomen itself is rarely distended. There is often a very painful spot 
just between the navel and the left costal border, tender on pressure, and some¬ 
times the paroxysms of pain seem centred in this region. 

Diagnosis.— The diagnosis is rarely doubtful, hut it is important not to 
mistake the membranes for other substances; thus, the external cuticle of 
asparagus and undigested portions of meat or sausage-skins sometimes assume 
forms not unlike mucous casts, hut the microscopical examination will quickly 
differentiate them. Mucous colitis with severe pain may be mistaken for 
appendicitis. 

Treatment.— Drugs arc of little value. It is quite useless to give bismuth 
and so-called intestinal remedies. First the basic neurasthenic state is to he 
dealt with, and this may suffice for a cure. Secondly, daily irrigations of the 
colon through a long tube—one to two pints of warm alkaline fluid. At 
Flombieres, Harrogate, and other spas this treatment is most successfully 
carried out. Thirdly, the coarser sorts of food should be eaten which leave 
a large residue; and, lastly, should these measures fail, the question of open¬ 
ing the colon or irrigating through the appendix may be considered. 

II. Dilatation op the Colon. 

Hale White, in Allbutt’s System, recognizes four groups of eases. In the 
first the distention is entirely gaseous, and occurs not infrequently as a tran¬ 
sient condition. In many cases it has an important influence, inasmuch as 
it may he extreme, pushing up the diaphragm and seriously impairing the 
action of the heart and lungs. H. Fenwick has called attention to this as 
occasionally a cause of sudden heart-failure. 

In the._second group are the cases in which the distention of the colon is 
caused by solid substances, as faecal matter, occasionally by • foreign bodies 
introduced from without, and more rarely by gall-stones. 
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Whep, thirdly, the dilatation is due to an organic obstruction in. iron 
-of the dilated gut, the colon may reach a very large size. These cases ar> 
common enough in malignant tumors and sometimes in volvulus. Dilata 
tion of the sigmoid flexure occurs particularly when this portion of the bowe 
is congenitally very long. In such cases the bowel may be so distended tha 
it occupies the greater part of the abdomen, pushing up the liver and-the dia 
phragm. An acute condition is sometimes caused by a twist in the mesorcolon 
* Fourthly, there are the cases of so-called ideopathic dilatation of the colon 
which occurs most commonly in children. Virchow called it “giant growtl 
of the colon.” While, as a rule, there is no obstruction or narrowing, there maj 
be, as Treves has pointed out, stricture of the sigmoid flexure. In the idio¬ 
pathic chronic form the gut reaches an enormous size«feThe coats may bo hyper¬ 
trophied without evidence of any special organic change in the mucosa-. The 
most remarkable instance lias been reported by Jortnad. The patient, known 
as the “ balloon-man,” aged twenty-three years^t the time of his death, had 
had a distended abdomen from infancy. Post-mortem the colon was found 
as large as that of an ox, the circumference ranging'from 15 to 30 inches. 
The weight with the contents was 17 pounds}’ In' children the symptoms are 
very definite—constipation, as a rule, often protracted and leading to great 
distention, the coils of the bowels forming patterns. This may. be>followed by 
periods of diarrhoea. In several of my cases the child had never-had a natural 
movement. The abdomen is protuberant, particularly in the upper segment, 
soft, and on inspection?,peristalsis may be visible. The condition is, as a rule, 
incurable without surgical interference. In one of my cases good results fol¬ 
lowed the establishment of an artificial arms, but the most brilliant case is that 
reported by Treves, who excised the greater part of the colon, with recovery. 

III. Intestinal Sand. 

“Sable Intestinal.” —There are two groups of cases in which sand-like 
material is passed with the stools. The false, in which it is made up of the 
remains of vegetable food and fruits which have resisted digestion or which 
have become encrusted with earthy salts. True intestinal sand of animal 
origin, gritty fine particles, usually gray, or colorless, sometimes dark. It is 
formed in the bowel and is made up largely of lime salts. In mucous colitis 
this material may be passed at intervals for months. 

IV. Diverticulitis—Perisigmoiditis. 

In the lower part of the descending colon and in the sigmoid flexure 
diverticula occur, sometimes congenital, sometimes acquired, most commonly 
ill women and in association with constipation. Of 81 cases collected by Tell¬ 
ing, 53 were in males. They are prone to- ionn at the-site of the. appendices 
epiploic®. Intestinal .Obstruction, acute gangrene, perforation with the for¬ 
mation .of abscess, peritonitis, vcsico-coljc, .fistula, and me tasta tic suppuration 
are occasional complications, Ia_acutc-cases left-aided, appendicitis is diag¬ 
nosed, while in the chronic cases the mimicry of cancer is very close. The 
cases are more common than we have heretofore supposed. Res^ction -ef the 
affected, portion of the colon has been successfully performed. 
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V. Affections of the Mesentery. 

(1) Haemorrhage (hwmatoma) .—Instances in which the bleeding is confined 
toi the mesenteric tissues are rare; more commonly the condition is associated 
B ffim o rr liagic infiltration of the pancreas and with retroperitoneal hcenior- 
rhage. It occurs in rupture of aneurisms, either of the abdominal aorta or of 
the superior mesenteric artery, in malignant forms of the infectious fevers, as 
small-pox, and, lastly, in individuals in whom no predisposing conditions exist. 

\i) Affections of the Mesenteric Vessels.— (a) Aneurism (see under 
Arteries). 

(6) Embolism ani]> ~Tijhojihosts.— Infarction of the Bowel— When the 
mesenteric vessels are Mocked by emboli or thrombi the condition of infarc¬ 
tion follows in the territory .supplied, uliieli may pass on to gangrene or to 
perforation and peritonitis. Probably the occlusion of small vessels docs not 
produce any symptoms, and flic circulation may be re-established. If the supe¬ 
rior mesenteric artery* is blocked the result is fatal. Endocarditis, arterio¬ 
sclerosis, and 'aneurisui of the .aorta are the important factors in occlusion of 
the arteries. In the vein ft the thrombosis may be primary,-^following infective 
p rocesses jn ftp intestines, particularly about the appendix, or it occurs in 
cafibeCJtifi,^ta^p. f Secondary thrombosis is met with in cirrhosis of the liver, 
syphilis, and-pylephlebitis, or may result from the stasis caused by arterial 
emboli. Jackson, Porter, and Quunby have made an exhaustive study of 30 
Boston cases, and have collected 211 eases. They recognize two groups—acute 
and chronic. In the former (lie upset is sudden, with colic, nausea, vomiting, 
and a bloody diarrhoea, so that tlie picture is one of acute obstruction. The 
abdomen becomes distended and death occurs in collapse within a few days. 
In the chronic eases the onset is insidious, and there may he no symptoms 
referable to the abdomen. Of the 211 cases, G4 per cent were in men. The 
diagnosis is extremely difficult, and the acute cases are usually regarded as 
obstruction. Exploratory operation lias been made in 47 cases, 4 of which 
have recovered. In J. W. Elliot's successful case 48 inches of the bowel were 
resected. In the horse, infarction of the intestine is extremely common in con¬ 
nection with the verminous aneurisms of the mesenteric arteries, and is the 
usual cause of colic in this animal. 

(3) Diseases of the Mesenteric Veins. —Dilatation and sclerosis occur in 
cirrhosis of the liver. In instances of prolonged obstruction there may be 
large saccular dilatations with calcification of the intima, as in a case of oblit¬ 
eration of the vena portal described by me. Suppuration of the mesenteric 
veins is not rare, and occurs usually in connection with pylephlebitis. The 
mesentery may be much swollen and is like a bag of pus, and it is only on 
careful dissection that one sees that the pus is really within channels repre¬ 
senting extremely dilated mesenteric veins. Two of the three cases I have 
seen were in connection with local appendix abscess. 

(4) Disorders of the Chyle Vessels. —Varicose, cavernous, and cystic chy- 
1 angiomata are met with in the mucosa and submucosa of the small intestine, 
occasionally of the stomach. Extravasation of chyle into the mesenteric tissue 
is sometimes seen. Chylous cysts are found. I saw one the size of an egg at 
the root of the mesentery. Bramann records a case in a man aged sixty-three, 
in which a cyst of this kind the size of a child’s head was healed by operation. 
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There is an instance on record of a congenital malformation of the thoraci. 
duct, in which the receptaculum formed a flattened cyst which discharged inti 
the peritonaeum, and a chylous ascitic fluid was withdrawn on several occasions 
Homans, of Boston, reports an extraordinary case of a girl, who from the third 
to the thirteenth year had an enlarged abdomen. Laparotomy showed a-seriei 
of cysts containing clear fluid. They were supposed to be dilated lymph ves¬ 
sels connected with the intestines. 

(5) Cysts of the Mesentery. —Much attention has been directed of late 
years to the occurrence of mesenteric cysts, and the literature which is fully 
given by Dowd (Annals of Surgery, vol. xxxii) is already extensive. They 
may be either dermoid, hydatid, serous, sanguineous, or chylous. They 
occur at any portion of the mesentery, and range from a few inches in diam¬ 
eter to large masses occupying the entire abd^nen. They are frequently 
adherent to the neighboring organs, to the liver, spleen, uterus, and sigmoid 
flexure. « 

The symptoms usually are those of a progressively enlarging tumor_in the 
abdomen. Sometimes a mass develops rapidly, particularly in the haemor¬ 
rhagic forms, iColic and*constipation are present in somc cases. The general 
health, as a rule, is well maintained in spite of the progressive enlargement of 
the abdomen, which is most prominent in the umbilical region Mesenteric 
cysts may persist for many years, even ten or twenty. 

The diagnosis is extremely uncertain, and no single feature is in any way 
distinctive. Augagneur gives three important signs r the great mobility, the 
situation in the middle lino, and the zone of tympany in front of the tumor. 
Of these, the second is the only one which is at all constant, as when the 
tumors are large the mobility disappears, and at this stage the intestines, too, 
are pushed to one side. It is most frequently mistaken for ovarian tumor. 
Movable kidney, hydronephrosis, and cysts of the omentum have also been 
confused with it. In certain instances puncture may be made for diagnostic 
purposes, but it is better to advise laparotomy for the purpose of drainage, 
or, if possible, enucleation may be practised. 


H. DISEASES OP THE LIVER 

L JAUNDICE (Icterus). fa 

. Definition. —Jaundice or icterus is a condition characterized by coloration 

of the skin, mucous membranes, and fluids of the body by the bile-pigment. 

Like albuminuria, jaundice is a symptom and not a disease, and is met 
with in a variety of conditions. 

For a full consideration of the theories of jaundice the reader is referred 
to William Hunter’s article in Allbutt’s System of Medicine. The cases with 
icterus may be divided into three great groups. 

1. Obstructive Jaundice. 

The following classification of the causes of obstructive jaundice is given 
by Murchison: (1) Obstruction by foreign bodies within the dticts, as gall- 
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tell (4) by.ton, d«in g the .rita/jtj 

(5) by prepare on the duct from without, as by tumors of the liver S of 

° r ° raGntl "" ; h y Pressure of enlarged glands 
in the fissures of the liver, and, more rarely, of abdominal* aneurism focal 
accumulation, or the pregnant uterus. ’ 1,Ecal 

According to Kolleston, m these cases of extra-hepatic or obstructive iaun 
fnd the hd?? r \ lm i f® * b , iliary CapilIarie8 - U8Ui % low, becomes increased 
“pUkrii ^ ^ ^ lVmphatiCS ° f thu Hvcr and -t by the s 

To these causes somb add lowering of the blood pressure in the portal sys- 

v!Lk P ti nS1 ° n f lb ° aHlill,cr bil °- duds “ greater than in the blood¬ 
vessels. For this view, however, there is no positive evidence. In this class 

pay perhaps be placed the cases of jaundice from mental shock or depressed 

^ ”1 peristalsis^of the 

GtoiUl Symptoms of Obstrijctiyk Jaundich.—(1) Icterus, or tinlina 
of the sktn and conjunct^ The color ranges from a lemon-yellow in catar- 
T _ .^ jaunJ'cO to a deep olive-green or bronzed hue in permanent obstruction. 
In some instances the color of the skin is greenish black, the so-called “black 
jaundice. Except the central nervous system, the tissues are all stained 

(2) In the more chronic forms pruritus, is a most distressing symptom, 
here is a curious prcicteric itching, which Kiessman thinks is suggestive of 

cancer, but I have seen it most marked in gall-stone cases. Sweating is com- 
ippp and may be curiously localized to the abdomen or to the palms of the 
■A Wen, urticaria, and boils may occur. Xanthoma multiplex is rare, 
unty two cases have occurred under my observation. Usually in the Hat form, 
rarely nodular, they are most common in the eyelids and on the hands and 
feet. They may be very numerous over the whole body. Occasionally the 
tumors are found in the bile duct. After persisting for years they may dis¬ 
appear. In very chronic cases telangiectases develop in the skin, sometimes 
in arge numbers over the body and face, occasionally on the mucous mem¬ 
brane 0 f the tongue and lips, forming patches of a bright red color from 
1 to a cm. in breadth. 

(3) The secretions are colored with bile-pigment. The sweat tinges the 
hnen; the tears and saliva and milk are rarely stained. The expectoration 
la nj). often tinted unless there is inflammation, as when pneumonia coexists 
fh l? und i ce - The urine may contain the pigment before it is apparent in 
1 6 iu ° r con J UIlc ^ va - The color varies from light greenish yellow to a 

black-green. Gmelin’s test is made by allowing five or six drops of urige 
*n a similar amount of common nitric acid to flow together slowly on the 
aiKsce of a white plate. A play of colors is produced—various shades 
01 green, yellow, violet, and red. In cases of jaundice of long standing or 
hibe^t^ 1181 ^ Ullne U8ual, y contains albumin and always bile-stained 

1 u ^ ^^ bile passes into, the intestine. The stools therefore are of a pale 
reb or slatejgray color, and usually very fetid and pasty. The “ clay-color ” 

0 the stools is also in part due to the presence of undigested fat which, 
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according to Muller, may be increased from 7 to 10 per cent, which is normal, 
to 55 or 78.5 per cent. There may be constipation; in many instances, owing 
to decomposition, there is diarrhoea. 

(5) §lQW pul**- The heart’s action may fall to 40, 30, or even to 20 per 

minute. It is particularly noticeable in the cases of catarrhal and recent jaun¬ 
dice, and is not as a rule an unfavorable symptom. Tljia.bradycardia hasbeen 
ascribed to the inhibitory action of the bile salts on the cardiac ganglia. It 
occurs only in the early stages of jaundice. At this time bile acids pass into' 
the blood, but are produced in very small quantities when jaundice is estab¬ 
lished. The respirations may fall to 10 or even to 7 per minute. Xanthopsia, 
or yellow vislbn, may occur. ' 

(6) Haemorrhage. The tendency to bleeding in chronic icterus is a serious 
•feature in some cases. It has been shown that the blood-coagulation .time may 
be much retarded, and instead of from three minutes and a half to four min¬ 
utes and a half we have found it in some cases as late as eleven or twelve min¬ 
utes. This is a point which should be taken account of by surgeons, inasmuch 
as incontrollable haemorrhage is a well-recognized accident in operating upon 
patients with chronic obstructive jaundice. Purpura, large .subcutaneous 
extravasations, more rarely hemorrhages from the mucous membranes, occur 
in protracted jaundice, and in the more severe forms. 

(7) Cerebral symptoms. Irritability, great depression of spirits, or even 
melancholia may be present. In any case 6ft. persistent jaundice special nerv¬ 
ous phenomena may develop and rapidly "jtflbvp fatal—such as sudden coma, 
acute delirium, or convulsions. Usually the patient has a rapiiLpulse, slight 
fever, and a dry tongue, and he passes into the so-called “ typhoid state.” 
These features are not nearly so common in obstructive as in febrile jaundice, 
but they not infrequently terminate a chronic icterus in whatever way pro¬ 
duced. The group of symptoms has been termed cholcemia or, on the supposi¬ 
tion that cholesterin is the poison, cholesteroemia; but its true nature has not 
yet been determined. In some of the cases the symptoms may be due to 
uraemia. 


2. ToxiEMio and Hemolytic Jaundice. 

The term haematogenous jaundice was formerly applied to this group in 
contradistinction to the hepatogenous jaundice, associated with manifest ob¬ 
structive changes in the bile-passages. The toxic jaundice cases are essentially 
obstructive in origin, and it is doubtful whether there are any true non-obstruc¬ 
tive cases. The manner in whicH the jaundice is produced in these cases has 
been experimentally worked out by Stadelmann and Afanassiew. The obstruc¬ 
tion is due to the extreme viscidity of the bile associated-with a-mddangio- 
colitis. The sequence of events is as follows: Destruction of blood by hajmoly- 
siif; liberation of haemoglobin with increased formation and excretion of bile 
pigments (polychromia); increased viscidity of the bile, which, at the low pres¬ 
sure at which the bile is excreted; causes a temporary obstruction, with reab¬ 
sorption of the bile and jaundice; finally, as the drug exhausts itself, the bile 
loses its viscid character, the flow is re-established, and the jaundice disappears. 
Stadelmann found that a similar explanation •applies to other varieties of jaun¬ 
dice associated with increased blood destruction. To show that the blood and 
liver both play a part in the production of the jaundice, Afanassiew has sug- 
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gested the name “ hicmohcpatogcnous" jaundice. Rolleston refers to them 
as cases of “ intrahepatic ” jaundice. Hunter groups the causes as follows: 
1. Jaundi£iL.produced by the action of poisons, such as toluylendiamin, plios- 
ptjprus. arsenic, snake-venom. 2. Jaundice met with in various specific fevers 
jMld. conditions, such as yellow fever, malaria (remittent and intermittent), 
preemia, relapsing fever, typhus, enteric fever, scarlatina. 3. Jaundice met 
With in various conditions of unknown hut more or less ‘obscure infective 
Mature, and variously designated as epidemic, infectious, febrile, malignant 
jaundice, icterus gravis, dlgibB disease, acute yellow atrophy. 

,j, The symptoms are not nearly so striking as iu the obstructive variety. 
la bile is present in the stools. The skin has in many cases only a light 
leman.tint. The urine may contain no bile-piginent, but the urinary pig¬ 
ments are considerably'increased. In the severer forms, as in acute yellow 
atrophy, the color may be more intense, but in malaria and pernicious anaemia 
the tint is usually light. The constitutional disturbance may be very pro¬ 
found, with high fever, delirium, convulsions, suppression of urine, black 
vomit, and cutaneous haemorrhages. In certain cases of haemolytic jaundice 
the fragility of the red corpuscles is greatly increased and they may be smaller 
than normal (Widal, Cliauffard) and show granular degeneration. This is 
particularly the case in the group of congenital icterus with enlarged spleen. 


‘ 3. HeI&ditaky Ictebds. 

A family form of icterus has long been known. We must recognize, indeed, 
several groups. Ejist, icterus neonatorum, the remarkable instance described 
by Qlaister (Lancet, March, 1879), in which a woman had eight children, six 
of whom died of jaundice shortly after birth; one of the cases hadls tenn ai t Lof 
the^gjjjgyjjjJjjct, which, as John Thomson has shown, is, with a ngiocliolitis , 
a common lesion in this affection. Still more remarkable is it that the mother 
of the woman had twelve children, all of whom were icteric after birth, but 
the jaundice gradually disappeared. A brother of the woman had several chil¬ 
dren who also were jaundiced at birth. Glaister states that all of the children 
of Morgagni, fifteen in number, had icterus neonatorum. Secondly, the con¬ 
genital acholuric icterus. Minkowski reported eight cases in three genera¬ 
tions. The jaundice is slight, the stools are not clay colored, the urine has no 
bile pigment but contains urobilin, the general health is little if at all dis¬ 
turbed. Splenic enlargement is a marked feature. Many cases have now been 
reported of this Minkowski type, nearly all in family groups, but Clmuffard 
has met with a case without hereditary basis and I have seen at least one case 
of the kind. In the only autopsy so far reported no special changes were 
found in the liver or bile passages. Thirdly, a group of cases with enlarge¬ 
ment of the spleen and liver anil marked constitutional disturbances, dwariiflg 
°f stature, infantilism, slight jaundice, cases which have been described as 
Hanot’s cirrhosis, have occurred in two or tlfree members of a family, and tne 
lice has dated from early childhood. , , w 

connection with the variou s fevers, malaria, yellow icYfir, an 
i jaundice has been described. Two special affections may here receive 
iration, the icterus of the new-born and acute yellow atrophy. 
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U. ICTERUS NEONATORUM. 

New-born infanta are liable (o jaundice, which in some instances rapidly 
proves fatal, Ajoild and a severe form may be recognized. 
ft The m ild or physiological icterus of the new-bom is.a common disease 
in foundling hospitals, and is not very infrequent in private practice. In 900 
consecutive births at the Sloane Maternity, icterus was noted in 300 cases 
(Holt). , The discoloration appears early, usually on the first or second-day, 
and is of moderate intensity. The urine may be bile-stained and thejfasCgs 
colorless. The nutrition of the child is not usually disturbed, and in the 
majority of cases the jaundice disappears within two weeks. This form is 
never fatal. The cause of this jaundice is not at all clear. Some have attrib¬ 
uted it to. stasis in the smaller bile-ducts, which aretcompressed by -the dis¬ 
tended radicals of the portal vein. Others hold that the jaundice is due to 
thqjdegtruction of a large number of red blood-corpuscles during the first 
few days after birth. 

• The severe form of icterus in the new-born may depend upon (n) con¬ 
genital absence of the common or hepatic duet, of which there are several 
instances on record; (6) congenital syphilitic'hepatitis; and (c) septifi_poi- 
soning, associated with phlebitis of the umbilical vein. This is a severe and 
fatal form, in which also haemorrhage from the cord may occur. 

Curiously enough, in contradistinction to other forms, the.brain and cord 
may be stained yellow in icterus neonatorum, sometimes diffusely, more rarely 
in definite foci corresponding to the ganglion cells which have become deeply 
stained (Schmorl). 

m. ACUTE YELLOW ATROPHY. 

(Malignant Jaundice; Icterus Gravis.) 

Definition. —Jaundice associated with marked cerebral symptoms and char¬ 
acterized anatomically by extensive necrosis of the liver-cells with reduction 
in volume of the organ. 

Etiology. —This is a rare disease. The first authentic description of a 
case was by Ballonius, who died in 1616. Bright in 1836 described the con¬ 
dition, and gave a good colored drawing of the liver. Of 18,000 medical 
patients admitted to the Johns Hopkins Hospital in nearly sixteen years 
there were only 2 cases, one white and one colored. Hunter has collected only 
60 cases between 1880 and 1894 (inclusive), which brings up the total number 
of recorded cases to about 250. On the other hand, a physician may see sev¬ 
eral cases within a few years, or even within a few months, as happened to 
Reiss, who saw five cases within three months at the Charity, in Berlin. The 
disease seems to be rare in the United States.; It is more common in women 
than.in men. Of the 100 cases collected by Legg, 69 were in females; and of 
Thierfelder’s 143 cases, 88 werefin women. There iaja remarkable associa¬ 
tion between the disease and pregnancy, which was present in 26 of the 69 
women in Legg’s statistics, and in 33 of the 88 women in Thierfelder’s collec¬ 
tion. This fact probably explains its prevalence in women. It is most com- 
monj>etween the ages of twenty and thirty, but has been met mth-a&jjgrly as 
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the*fourfch4ay-«id tha tenth month. Rollcston has collected 22 cases occurring 
. in the first decade. It has followed fright or profound mental emotion. In 
'hypertrophic cirrhosis the symptoms of a profound icterus gravis may develop, 
with all the clinical features of acute yellow atrophy, including the presence 
of leucin and tyrosin in the urine, and convulsions. Though the symptoms 
produced by phosphorus .poisoning closely simulate those of acute yellow 
atCQphy, the two conditions are not identical. Acute yellow atrophy occa¬ 
s ionally occurs in syphilis. This happens oftener in women than in men. 
The disease has followed a (tanking bout. Various organisms, most fre¬ 
quently the colon bacillus, have been found in the liver, but possess no causal 
relationship to the disease. 

Horbid Anatomy.—The liver is greatly reduced in size, looks thin and 
(flattened, and sometimes does not reach more than one-lndf or even one-third 
of its normal weight. It is flabby and the capsule is wrinkled. Externally 
the organ has a greenish-yellow color. On section the color may he yellowish- 
brown, yellowish-red, or mottled, and the outlines of the lobules are indistinct. 
The yellow and dark-red portions represent different stages of the same 
process—the yellow an earlier, the red a more advanced stage. The organ 
may cut. with considerable firmness. Microscopically tlio liver-cells arh seeir 
in all stages of necrosis, and. in spots appear to have undergone complete 
destruction^ leaving a fatty, granular debris with pigment grains and crystuls 
of leucin and tyrosin. Ilnmiorrhages occur between the liver-cells. There is 
a cholangitis of the smaller bile-ducts. Marchand, MacOallum, and others have 
described regenerative changes in the cases which do not run an acute course. 
Regeneration occurs in two ways: (1) From hyperplasia of pre-existing 
liver-cells. Mitotic figures may be seen and the regeneration of the liver- 
cells leads to the production of hyperplastic or “ (edematous ” nodules in the 
liver, which project above the surface of the surrounding pnrls. (2) From 
hyperplasia of the interlobular bile-duets by means of which cells approaching 
liier=cell@.are produced. The bile-ducts and gall-bladder are empty. Hunter 
concludes that it is a toxamiie catarrh of the finer bile-duets, similar to that 
which is found after poisoning by toluylendiainin or phosphorus. 

The other organs show extensive bile-staining, and there are numerous 
haemorrhages. The kidneys may show marked granular degeneration of the 
epithelium, and usually there is fatty degeneration of the heart. In a major¬ 
ity of the cases the spleen is enlarged. 

Symptoms.—In the initial stage there is a gastro-duodenal catarrh, and 
at first the jaundice is thought to be of a simple nature. In some instances 
this lasts only a few days, in others two or three weeks. Then severe symp¬ 
toms set in-Tieadache, delirium, trembling of the muscles, and, in some 
instances, convulsions. Vomiting is a con'stant symptom, and blood may be 
brought up. Haemorrhages occur into the skin or from the mucous surfaces; 
in pregnant women abortion may occur. With the development of ihe head 
symptoms the jaundice usually increases. Coma sets in and gradually deepens 
until death. The body temperature is variable; in a majority of the cases the 
disease runs an afebrile course, though sometimes just before death there is 
an elevation. Tn some instances, however, there has been marked pyrexia. 
The pulse is usually rapid, the tongue coated and dry, and the. patient is in 
a “typhoid state.” Therejmay'be an entire obliteration of the liver dulness. 
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This is due to the flabby organ tailing away from the abdominal walls and 
allowing the intestinal coils to take its place. 

7 The urine is bile-stained and often contains tnbe-casts. Frequently albu¬ 
minuria and occasionally albumosuria occur. Urea is markedly diminished. 
There is a corresponding increase in the percentage of nitrogen present as 
ammonia. Herter finds it may be increased from the normal 2 to 5 per cent 
up to 17 per cent. The diminution in urea is probably partly due to the liver- 
cells failing to manufacture urea from ammonia, but it may also be in part 
due to organic acids seizing on the ammonia, and thus preventing the forma¬ 
tion of urea out of the basic ammonia., Leucin and tyrosin are not constantly 
pregent; of 23 cases collected by Hunter, in 9 neither was found; in 10 both 
were present; in 3 tyrosin only; in 1 leucin only. The leucin occurs as rounded 
disks, the tyrosin in needle-shaped crystals, arranged either in bundles or in 
groups. The tyrosin may sometimes be seen in the urine sediment, but it is 
best first to evaporate a few drops of urine on a cover-glass. The present view 
is that the leucin and tyrosin are derived from the liver-cells themselves as a 
result of their extensive destruction. Tn the majority of cases no bile enters 
' the intestines, and the stools are clay-colored. The disease is almost invariably 
’fatal. In a few instances recovery lias been noted. ] saw in Leube’s clinic, 
at.Wurzburg, a case which was convalescent. In 1897 Logg gave a list of 28 
cases of reputed recoveries. 

Diagnosis.—^Jaundice with vomiting, diminution of the liver volume, de¬ 
lirium, and; the presence of leucin and tyrosin in the urine, form a character¬ 
istic and unmistakable group of symptoms. Leucin and tyrosin are not, 
however, distinctive. They may be present in cases of afebrile jaundice with 
slight enlargement of the liver. 

It is not to be forgotten that any severe jaundice may be associated with 
intense cerebral symptoms. / The clinical features in certain cases of hyper¬ 
trophic cirrhosis are almost identical, but the enlargement of the liver, the 
more constant occurrence of fever, and the absence of leucin and tyrosin are 
distinguishing signs. 2 Phosphorus poisoning may closely simulate acute yellow 
atrophy, particularly in the haemorrhages, jaundice, and the d'iipi nntion in the 
liver.yfilume, but the gastric symptoms are usually more marked, and'Jgoicin 
and tyrosin are stated not to occur in the urine. 

Treatment.—No known remedies have any influence on the course of the 
disease. Theoretically, efforts should be made to eliminate the toxins before 
they produce their degenerative effects by free purgation.-and the use-of-sub- 
cutaneo us and intravenous saline injections. Gas trio sedatives may be used 
to al lay the distress ing vomiting. 

IV. AFFECTIONS OF THE BLOOD-VESSELS OF THE 

LIVER. 

( 1 ) Anemia. —On the post-mortem table, when the liver looks aw&nic, 
an ia the fatty or amyloid-organ, the blood-vessels, which during life were prob¬ 
ably well filled, can be readily injected. There are no symptoms indicative of 
this condition. 

(2) Hyperemia. —This occurs in two forms, (a) Actiyk irr p mstu xA. 
After eaoh meal the rapid absorption by the 'portal vessels induces transient 
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mngftatinn at tha organ, which, however, is entirely physiological; but it is 
quite possible thatm persons who persistently eat and drink too much this 
active hyperemia may lead to functional disturbance or^in the case of drink- 
iflg too freely nf alcohol/-to organic change.* In the. acute fevers an acute 
hyperemia may be present. 

•• The sympt oms of active hyperemia are indefinite. Pbssibly the .sense 
of djffj css or fulness jn the right hypochondrium, so often mentioned by 
dyspeptics and by those who eat and drink freely, may be due to this cause. 
'$here are probably diurnal variations in the volume of the liver. In eir- 
’’ rhosis with enlargement the rapid reduction in volume after a copious ha*m- 
orrhage indicates the important part which hyperemia plays even in organic 
troubles. It is stated that/suppression of the menses or ^suppression, of a 
htemorrhoidal flow is followed by hyperemia of the liver. Andrew II. Smith 
has described a case of periodical enlargement of the liver. 

(6) P AffiivE .C ounnsTioy.—This is much more common and results from 
an increase of pressure in the efferent vessels or sub-lobular branches of the 
hepatic veins. Every condition leading to venous stasis in the right heart 
at once...affeeta these veins. 

•j. Tip akroTiin valvnlnr disease,^in emphysema,^cirrhosis of the lung, and in 
sintrathoracic tumors mechanical congestion occurs and finally leads to very 
definite changes/. The liver is enlarged,.firm, and of af-deep-red color; the 
hepatic vessels are greatly engorged, particularly the central vein in each lob-, 
ule and its adjacent capillaries. On section the organ presents a peculiar 
mottled appearance, owing to the deeply.congested hepatic and the amendej 
portal terr itories; hence the term nutmeg which has been given to this condi-1 
tire. Gradually the distention of the central capillaries reaches such a grade 
tha! atrophy of the intervening liver-cells is induced. Brown pigment is 
deposited about the centre of the lobules and the connective tissue is greatly 
increased. In this cyanotic induration or cardiac liver the organ is large in 
the early stage, but later it may become contracted. Occasionally in this form 
the connective tissue is increased about the lobules as well, but the process 
usually extends from the sub-lobular and central veins. 

The symptoms of this form are not always to be separated from those 
Of the associated conditions. Gastro-intestinal catarrh is usually present and 
hsematemesis may occur. The portal obstruction in advanced cases leads to 
ascites, which may precede the development of general dropsy. There is often 
slight jaundice, the stools may be clay-colored, and the urine contains bile- 
pigment. 

On examination the organ is found to be increased in size. It may be a 
full hand’s breadth below the costal margin and tender on pressure. It is in 
this condition particularly that we meet with pulsation of the liver. We must 
distinguish the communicated throbbing of the heart, which is very common, 
from the heaving, diffuse impulse due to regurgitation into the hepatic veins,^ 
in which, when one hanf is upon the ensiform cartilage and the other upon’ 
the right side at the margin of the ribs, the whole liver can be felt to dilate 
with each impulse. 

The indications for treatm ent in passive hyperemia are to restore the 
balance of the circulation and to unload the engorged portal vessels. In casCsv 
of intense hyperemia 18 or 20 ounces of blood may be directly, aspirated from 
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the liver, as advised by George Harley and practised by many_ Anglo-Indian 
physicians. Good results sometimes follow this li£pto>phM)Qioi]iy. The 
prompt relief and marked reduction in the volume of the organ which follow 
an attack of hsematemesis or bleeding from piles suggests this practice. Salts 
administered by Matthew Hay’s method deplete the portal system freely and 
thoroughly. As e rule, the treatment must be that of the condition with winch 
it is associated. 

(3) Diseases of the Portal Vein.— (a) TiiafliUJOSis ; ApHESOT Pyle¬ 
phlebitis.— Coagulation of blood in the portal vein is* uifiLwitllJmcirrhosis, 

i in syph ilis of the liver, invasion of. the vein by.cancer; pro] iterative perito¬ 
nitis involving the gastro-hepatic omentum,^perforation of the vein by gall¬ 
stones, and occasionally follow^ sclerosis of the walls of the portal vein or 
"of its branches (Borrmann). In rare instances a complete collateral circula¬ 
tion is established, the thrombus undergoes the usual changes, and ultimately 
the vein is represented by a fibrous cord, a condition which has been called 
pylephlebitis adhesiva. In a case of this kind which I dissected the portal veiif 
was represented hy a narrow fibrous cord; the collateral circulation, which must 
have been completely established for years, ultimately failed, ase.itfia. and 
hsematemesis supervene® and rapidly proved fatal. The-diagnosis of obstruc¬ 
tion of the portal vein can rarely be made. A suggestive symptom, howetfer, 
is a sudden onset of the most intense' engorgement of the branches of tho 
portal system, leading to hsematemesis, melsena, ascites, and swelling of the 
spleen. 

Infarct s are not common in the liver and may be either anamic or haanor- 
rhagic. They are met with in obstruction of the portal vessels, or of the portal 
and hepatic veins at the same time, occasionally in disease of the hepatic artery. 

(6) Suppurative pylephlebitis will he considered in the section on 
abscess. _ * 

(4) Affections of the hepatic vein are extremely rare. Dilatation occurs 
in. cases of chronic enlargement of the right heart, from whatever cause pro¬ 
duced. Emboli occasionally pass from the right auricle into the hepatic veins. 
A rare and unusual event is stenosis of the orifices of the hepatic veins, which 
I met in a case of fibroid obliteration of the inferior vena cava and which was 
associated with a greatly enlarged and indurated liver. 

(5) Hepatic Artery.—Enlargement of this vessel is seen in-cases of cir¬ 
rhosis of the liver. It may be the seat of extensive sclerosis. Anonrism of 
the hepatic artery is rare, but instances are on record, and will be referred 
to in the section on arteries. 

V. DISEASES OF THE BILE-PASSAGES AND 
GALL-BLADDER. 

I. Aoutb Catahhh op the Bile-duots (Catarrhal Jaundice). 

Definition. —Jaundice due to swelling and obstruction of the terminal por¬ 
tion of the common duct. 

Etiology. —General catarrhal inflammation of the bile-ducts is usually.asso¬ 
ciated with gall-stones. The catarrhal process now under consideration is 
probably always an extension of a gastro-duodenal catarrh, and the process is 
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most intense in tli o par s intestinal in of the duct, which projects into the duo¬ 
denu m, The mucous membrane is swollen, and a plug of inspissated mucus 
fillaJho-diverticulum of Vater, and the narrower portion just at the orifice, 
completely obstructing the outflow of bile. It is not known how wide-spread 
this catarrh is in the bile-passages, and whether it really passes up the ducts. 
It would, of course, be possible to have a catarrh of the finer’duets within the 
liver, which some French writers think may initiate the attack, but the evi¬ 
dence for this is not strong, and it seems more likely that the terminal ]>or- 
tion of the duet is always first involved. In the only instance which I have 
had an opportunity to examine post mortem the orifice was plugged with in¬ 
spissated mucus, the common and hepatic duets were slightly distended and 
contained a bile-tinged, not a clear, mucus, and there wore no observable 
changes in the mucosa of the ducts. 

This catarrhal or simple jaundice results from the following causes: 
(X) Duodenal catarrh, in whatever way produced, most commonly following 
an. attack.of indigestion. It. is most frequently met w’ith in young persons, 
but may occur at any age, and may follow not only errors in diet, 1ml also 
cold , exposure, and malaria, ns well as the conditions associated with portal 
obstruction, chronic heart-disease, and Bright’s disease. (8) Kmotioilal dis¬ 
turbances may bo followed by jaundice, which is believed to be due to catar¬ 
rhal swelling. Cases of Ibis kind are rare and the anatomical condition is 
unknown. (3) Simple or catarrhal jaundice may occur in epidemic form. ' 
(4) Catarrhal jaundice is occasionally seen in the infectious fevers, such as 
pneffmonia, and typhoid fe\er. The nature of acute catarrhal jaundice is 
still unknown. It may possibly lie an acute infection. .In favor of this 
view {ire the occurrence in epidemic form and the presenec of slight fever. 
The spleen, however, is not often enlarged. In only 4 out of 23 cases was it 
palpable. 

Symptoms.—There may be neither pain nor distress, and the patient’s 
friends may first noticc’the yellow tint, or the patient himself may observe it 
in the looking-glass. In other instances there are dyspeptic symptoms and 
unea&y.sensations in the hepatic region or pains in the back and limbs. In the 
epidemicthe onset may be more severe, with headache, chill, and vom¬ 
iting. Fever is rarely present, though the temperature may roach 101°, some¬ 
times 102°. All the signs of obstructive jaundice already mentioned are pres¬ 
ent, the stools are clay-colored, and the urine contains bile-piginent. The skin 
, has a bright-yellow tint; the greenish, bronzed color is never seen in the simple 
form. I have once seen spider angiomata on the face in catarrhal jaundice. 
They disappeared in a few months. The pulse may bo normal, but occasion¬ 
ally it is remarkably slow, and may fall to 40 or 30 beats in the minute, and 
the respirations to as low as 8 per minute. Sleepiness, too, may bo present. 
TheJ.iver.may be normal in size, but is usually slightly enlarged, and the edgo 
can be felt below the costal margin. Occasionally the enlargement is moro 
marked. As a rule the gall-bladder can not be felt. The spleen may be in¬ 
creased in size. The duration of the disease is from four to eight weeks. 
There are mild cases in which tjjja jaundice disappears within two weeks; on 
the other hand, it may peraiitffor three months or even longer. The stools 
should be carefully watched, for they give the first intimation of removal of 
the obstruction. 
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Diagnosis.—The diagnosis is rarely difficult. The pnsot jn young, com¬ 
paratively health y persons, thojnoderate grade of icterus, the absence of-ema¬ 
ciation or of evidences of cirrhosis or cancer, usually make the diagnosis easy. 
Cases which persist for two or three months cause uneasiness, as the suspicion 
is aroused that it may be more than simple catarrh. The absence of pain, tgy| 
negative character of the physical examination) and the maintenance of ifeft 
general nutrition are the points in favor of simple jaundice. There are 
instances in which time alone can determine the true nature of the case. The 
possibility of Weil’s disease must be borne in mind in anomalous types. 

Treatment.—As a rule the patient earn keep on his feet from the outset. 
Measures should be useikto allay the gastric catarrh, if it is present. A dosCt 
3 of calom el may be given, and the bowels kept open subsequently by~salines. 
The patient should not be violently purged, i Bismuth and bicarbonate of soda 
may be given, and the patient should drink freely of the alkaline mineral 
waters, of which Vichy is the best, ‘'irrigation of the largo bowel with cold 
water may be practised. The cold is supposed to excite peristalsis of the gall¬ 
bladder and ducts, and thus aid in the expulsion of the mucus. 

II. Chbonio Catarrtial Angiocholitis. 

This may possibly occur also as a sequel of the acute catarrh. I have never 
met with an instance, however, in which a chronic, persistent jaundice could 
be attributed to this cause. A chronic catarrh always accompanies obstruc¬ 
tion in the common duct, whether by gall-stones, malignant disease, stricture, 
or external pressure. There are two groups of eases: 

(1) With' Complete 038180011011 of the Common Duct. —In this form 
the bile-passages are greatly dilated, the common duct may reach the size of 
thfijiuimh or larger, there is usually dilatation of the gall-bladder and of the 
ducts within the liver. The contents of the ducts and of the gall-bladder are 
a dear, colorless mucus. The mucosa may be everywhere smooth and-not 
ft ynllnn The clear mucus is usually sterile. The patients are the subjects 
of chronic jaundice, usually without fever. 

(2) With Incomplete Obstruction of the Duct. —There is pressure 
on the duct or there are gall-stones, Bingle or multiple, in the common duct or 
in the diverticulum of Vater. The bile-passages are not so much dilated, and 
the contents are-a bile-stained, turbid mucus. The gall-bladder is rarely much 
dilated. In a majority of all cases stones are found in it. 

The symptoms of this type of catarrhal angiocholitis are sometimes very 
distinctive. ' With it is associated most frequently thefso-ealled -hepatic inter¬ 
mittent fever,-recurring attacks of chills^, fever, ancty^weats. We need still 
further information about the bacteriology of these cases. In all probability 
the febrile attacks are due distinctly to infection. I can not too strongly em¬ 
phasize the point that the recurring attacks of intermittent fever do not neces¬ 
sarily mean suppurative angiocholitis. The question will be referred to again 
under gall-stones. 

III. Suppurative and Ulcerative Angiooholiots. 

The condition is a diffuse, pmulent-angiocholitis involving the larger and 
smaller ducts. In a large proportion of all cases there is associated suppura¬ 
tive disease of the gall-bladder. 
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Etiology. —It is the most serious of the, se qu e l s . o f-gall-atones. Occa- 
,wvtlally a diffuse suppurative angiocholitis ^follows the acute infectious chole- 
this, however, is rare, since fortunately in the latter condition the 
duct is usually occluded. l Cancer of the duct^-foreign bodies, such as 
bricoids or fioh bon es, are occasional causes.*. There may be extension from 
s uppurati va, pylephlebitis. In rare instances suppurative cholangitis occurs 
ih the acute infections,jas pneum onia andtjnfluenza. 

The com mon duct is greatly dilated and may reach the size of the index 
finder or "The thumb; the walls are thickened, and there may bn fistulous com- 
JfiMMcations with the stomach, colon, or duodenum. The hepatic duds and 
"war extensions in the liver are dilated and contain pus mixed with bile. On 
Section of the liver small abscesses are seen, which correspond to the dilated 
suppurating ducts. The gall-bladder is usually distended, full of pus, and 
with adhesions to the neighboring parts, or it may have perforated. 

Symptoms. —The symptoms of suppurative cholangitis are usually very 
severe, i A previous history of gall-stones,dhc development of a septic fever, tho 
swelling andttenderness of the liver, the'enlargement of the gall-bladder, and 
thee-loucocytosis arc suggestive features. Jaundice is always present, but is 
»variable. In some cases it is very intense, in others it is slight. There may 
be very little pain. There is;progressive emaciation and,loss of strength. In 
a recent casc graro titis developed on the left side, which subsided without sup¬ 
puration. 

IHceration, stricture, perforation, and fistula; of the bile-passages will be 
considered with gall-stones. 


IY. Acute Infectious Cholecystitis. 

Etiology. —Acute inflammation of the gall-bladder is usually due to bac¬ 
terial invasion, with or without the presence of gall-stones. Three varieties or 
grades may be recognized: The catarrhal, the suppurative, and tho phlegmo¬ 
nous. The condition is very serious, difficult to diagnose, often fatal, and may 
require for its relief prompt surgical intervention. The cases associated with 
gall-stones have of course long been recognized, but we now know that an 
acute infection of the gall-bladder leading to suppuration, gangrene, or per¬ 
foration is by no means infrequent. 

Acute non-calculous cholecystitis is a result of bacterial invasion. The 
colon bacillus, the typhoid bacillus, the pneumococcus and staphylococci and 
streptococci have been the organisms most often found. The frequency of 
gall-bladder infection in the fevers is a point already referred to, particularly 
in typhoid fever. 

Condition of the Gall-bladder. —The organ is usually distended and the 
walls tense. Adhesions may have formed with the colon or the omentum. In 
other instances perforation has taken place and there is a localized abscess, 
or in the more fulminant forms general peritonitis. The contents of the 
organ are usually dark in color, muco-purulent, purulent, or hmmorrhagic. 
In the cases with acute phlegmonous inflammation there may be a very foul 
odor. As Richardson remarks, the cystic duct is often found closed even when 
no stone is impacted. It should be borne in mind that in the acutely dis¬ 
tended gall-bladder the elongation and enlargement may take place chiefly 
upward and inward, toward the foramen of Winslow. 
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Symptoms.-+Severe par oxysm al pain is, as a rule, the first indication, most 
commonly in the right side of the abdomen in the region of the liver. It 
may be in the epigastrium or low down in the region of the appendix. 
“Nausea, vomiting, rise,of.pulse and temperature, prostration, sjjjsteotipsjtf 
the abdomen, rigidity, general tenderness becoming localized ” usually fojtow 
(Richardson). *In this form, without gall-stones, jaundice is not often jjjep- 
ent. The local tenderness is extreme, but it may be deceptive in its situaoffifc 
Associated probably with the adhesion and inflammatory processes between 
the gall-bladder and the bowel arc the intestinal symptoms, and there may be 
complete stoppage of gas and feces; indeed, the operation for acute obstruc¬ 
tion has been performed in several cases. The distended gall-bladder may 
sometimes bo felt. As sequels there may be serious distention or empyema. 

Diagnosis.—Tlio diagnosis is by no means easy. The symptoms may not 
indicate the section of the abdomen involved. In two of our cases and in three 
of Richardson’s appendicitis was diagnosed; in two of his cases acute intes¬ 
tinal obstruction was suspected. This was the diagnosis in a case of acute 
phlegmonous cholecystitis which I reported in 1881. The history of the eases 
is often a valuable guide. Occurring during the convalescence from typhoid 
fever, after pneumonia, or in a patient with previous cholecystitis, such a 
group of symptoms as mentioned would be highly suggestive. The differen¬ 
tiation of the variety of the cholecystitis can not be made. In the acute sup¬ 
purative and phlegmonous forms the symptoms are usually more severe, per¬ 
foration is very apt to occur, with local or general peritonitis, and qpless 
operative measures are undertaken death ensues. 

There is an acute cholecystitis, probably an infective form, in which the 
patient has recurring attacks of pain in the region of the gall-bladder. The 
diagnosis of gall-stones is made, but an operation Bhows simply an enlarged 
gall-bladder filled with mucus and bile, and the mucous membrane perhaps 
swollen and inflamed. In some of these cases gall-stones may have been pres¬ 
ent and have passed before the operation. 

V. Canoeb op the Bile-passages. 

Females suffer in the proportion of 3 to 1 (Musser), or 4 to 1 (Ames). 
In cases of primary cancer of the bile-duct, on the other hand, men and women 
appear to be about equally affected. In Musser’s series 65 per cent of the 
cases occurred between the ages of forty and seventy. The association of 
malignant disease of the gall-bladder with gall-stones has long been recog¬ 
nized. The fact is well put by Kelynack as follows: “ While gall-stones are 
found in from 6 to 12 per cent of all general cases (that is, coming to autopsy), 
they occur in association witli cancer of the gall-bladder in from 90 to 100 
per qent” In Futterer’s series calculi were present in 70 per cent. 

The exact nature of the association is not very clear, but it is usually re¬ 
garded as an effect of the chronic irritation. On the other hand, it is urged 
that the presence o| the malignant disease may itself favor the production of 
gall-stones. Histologic ally. “ carcino ma of the gall-bladder varies much, both 
in the form of the cells and in (heir structural arrangement; it may be either 
columnar or spheroidal-celled ” (Rolleston). The fundus is usually first 
*• involved in the gall-bladder, and in the ducts the ductus communis choledochus. 
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When the disease involves the gall-bladder, a tumor can lie de ieetetl e y- 
tendinfrjtitfnTjftlly -dffwtnwartL.and inward-toward fhe na ygl, variable in slie, 
occasionally very large, due either to great distention of the gall-bladder or 
to involvement of contiguous parts. It is usually very firm and hard. 

Among the important symptoms are jaundice, which was present in 69 
per cent of Musset’s cases p ain, often of great severity and pa roxys mal in 
character. ,. The pain andit endernc ss on pressure persist in the intervals be- 
t#oen the paroxysmal attacks. Tn one of my three eases, which Ames reported, 
there was a very -profound anmmia, but^m absence of jaundice throughout.. 
,SGallstones were present in two of the eases, and a history of gall-stone attacks 
was obtaingd from the third. When the liver becomes involved the picture is 
•that of carcinoma of the organ. 

Primary malignant disease in the bile-ducts is less common, and rarely 
forms tumors that can be felt externally. The tumor is usually in the com¬ 
mon duct, 57 of 80 cases collected by Holleston. Kolynack gives very fully 
a nhmber of important points in the differential diagnosis between tumors 
in the duct and tumors in the gall-bladder. There is usually an early, intense, 
and persistent jaundice. The dilated gall-bladder may rupture. At best the 
diagnosis is very doubtful, unless cleared up by an exploratory operation. A 
very interesting form of malignant disease of the duets is that which involves 
the diverticulum of Vater. Rolleston has collected 16 eases. An elderly 
Woman was admitted under my care with jaundice of some months’ duration, 
without pain, with progressive emaciation, and a greatly enlarged gall-bladder. 
My eolleague, Halsted, operated and found obstruction at the orifice of the 
common duct. He opened the duodenum, removed a cylindrical-celled epi¬ 
thelioma of the ampulla of Vnter, and stitched the common duct to another 
portion of the duodenum. The patient made an uninterrupted recovery, and, 
fourteen weeks after the operation, had gained twenty-five pounds in weight 
and passed bile with the faeces. A year later death occurred from secondary 
disease of the head of the pancreas. 

VI. Stenosis and Obstruction of toe Bile-duots. 

Stenosis. —Stenosis or complete occlusion may follow ulceration, most com¬ 
monly after the passage of a gall-stone. In these instances the obstruction is 
usually situated low down in the common duet. Instances are extremely rare. 
Fnrpjyp Wlina such as the seeds of various fruits, may enter the duet, and 
occasionally round-worms crawl into it. Liver-flukes and echinococci are rare 
causes of obstruction in man. 

Obstruction. —Obstruction by pressure from without is more frequent. 
Cancer of the head of the janereasTl^ 71 ^" Wj fomnm inte rstitial inflamma¬ 
tion, may compress the terminal portion of the duct; rarely.^caaeer of the 
PjfUwis. ^ S eco ndary involvement of the lymph-glg pds of the liver is a common 
caus e of o cclusion of the duct, and is met with ift many coses of cancer of the 
stomach and other abdominal organs.i'*Ra«a-(auisea_oi.obstruction, ace .an?u- 
ris m of a branch of t he eceligc axis of jtba_aorta/Bnd pressure of very large 
ahdnmjnftl Ipmo ST*"** 

Symptoms. —The symptoms produced are those ^ffchronic obstructiyejaun- 
difif At first, the liver is usually enlarged, but in chronic cases it roay^be 
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reduced-in size, and be found of a deeply bronzed color. The hepatic inter¬ 
mittent fever is not often associated with complete occlusion of the duct from 
any cause, but it is most frequently met with in chronic obstruction by gall¬ 
stones. Permanent occlusion of the duct terminates in death. In a majority 
of the cases the conditions which lead to the obstruction are in themselves fatal. 
The liver, which is not necessarily enlarged, presents a moderate grade of cir¬ 
rhosis. Cases of cicatricial occlusion may last for years. * A patient under my 
care, who was permanently jaundiced for nearly three years, had a fibroid 
occlusion of the duct. 

Diagnosis. —The diagnosis of the nature of the occlusion is often very diffi¬ 
cult. t AJhistory of colic, Jaundice of varying intensity,.p aroxy sms of pain, and 
intermittent fever points to gall-stones. In cancerous obstruction the ttjimor 
mass can sometimes be felt in the epigastric region. In cases in which the 
lymph-glapda in the transverse fissure are cancerous, the primary disease may 
be in the pelvic organs or the rectum, or there may be a limited cancer of the 
stomach, which has not given any symptoms. In these cases the examination 
of the other lymphatic glands may be of value. In a man who came under 
observation with a jaundice of seven weeks’ duration, believed to be catarrhal 
(as the patient’s general condition was good and he was not said to have lost 
fiesh), a small nodular mass was detected at the navel, which on removal 
proved to be scirrhus. Involvement of the clavicular groups of lymph-glands 
may also be serviceable in diagnosis. The gall-bladder is usually enlarged in 
obstruction of the common duct, except in the cases of gall-stones (Courvoi- 
sier’s law). Great and progressive enlargement of the liver with jaundice 
and moderate continued fever is more commonly met with in cancer. 

Congenital obliteration of the ducts is an interesting condition, of which 
there are some 60 or 70 cases on record. It may occur in several members 
of one family. Spontaneous hajmorrhages are frequent, particularly from the 
naxel. The subjects may live for three or even eight weeks. The liver is usu¬ 
ally cirrhotic and the spleen is enlarged. Rollcston suggests that the disease 
is primarily a congenital cirrhosis with consecutive involvement of the ducts. 
For a recent careful consideration of the subject, see John Thomson’s article 
in Allbutt’s System of Medicine. 

VI. CHOLELITHIASIS. 

No chapter in medicine is more interesting than that which deals with the 
question of gall-stones. , Few affections present so many points for study— 
chemical, bacteriological, pathological, and clinical. The past few years have 
seen a great advance in our knowledge in two directions: First, as taihe mode 
of formation of the stones, and, secondly, as to the surgical treatment of the 
egaes. The recent study of the origin of stones dates from Naunyn’s work in 
lUTl. Marion Sims’s suggestion that gall-stones came within the sphere of 
the surgeon has been most fruitful. 

Origin of Oall-stones. —Two important points with reference to the for¬ 
mation of calculi in the bile-passages were brought out by Naunyn: (o) The 
origin .of the cholesterin of the bile, as well as of the lime salts from the mu¬ 
cous membrane of the biliary passages, particularly when inflamed; and (6) 
the remarkable association of micro-organisms with gall-stones. It is stated 
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that Bristowe first notic ed jhajorigia of eliolesterin in the gall-bladder itself, 
but Naunyn’s observations showed that both the eliolesterin and the lime were 
in great part a production of the mucosa of the gall-bladder and of the bile- 
ducts, particularly when in a condition of catarrhal inflammation excited by 
the presence of microbes. According to the views of this author, the lithoge- 
nous catarrh (which, by the way, is quite an old idea) modifies materially the 
chemical constitution of the bile and favors the deposition about epithelial 
dilris and bacteria of the insoluble salts of lime in combination with the bili¬ 
rubin. Welch and others have demonstrated the presence of micro-organisms 
in the centre of gall-stones. Three additional points of interest may be re¬ 
ferred to: 

First, the demonstration that the gall-bladder is a peculiarly favorable 
habitat for micro-organisms. The colon bacilli, staphylococci, streptococci, 
pneumococci, and the typhoid bacilli have all been found here under varying 
conditions of the bile. A remarkable fact is the length of time that they may 
live in the gall-bladder, as was first demonstrated by Blaehstein in Welch’s 
laboratory. The typhoid bacillus has been isolated in pure culture seven years 
after an attack. 

Secondly, the experimental production of gall-stones has been successfully 
accomplished by (lilbert and Fournier by injecting micro-organisms into tho 
gall-bladder of animals. 

Thirdly, the association of gall-stones with the specific fevers. Bernhcim, 
in 1889, first called attention to the frequency of gall-stone attacks after 
typhoid. Since (hat time Dufort has collected a series of cases, and Chiari, 
Mason, and Cainac have called attention to the great frequency of gall-bladder 
complications during and after this disease. 

While it is probable that a lithogenous catarrh, induced by micro-organ¬ 
isms, is the most important single factor, there are other accessory causes of 
great moment. 

Country. —Gall-stones are loasL.frequent in the United States than in Ger- 
njjfty, 6.94 to 12 per cent (Mosher). They are less common in England than 
on (bp Contin ent. Cholelithiasis is found in India. 

Age .—Nearly 50 per cent of all (he cases occur in persons above forty 
years of age. They are rare under twenty-five. They have been met with in 
the new-born, and in infants (John Thomson). 

Sex. —Three-fourths of the cases occur in women. Pregnancy has an im¬ 
portant influence. Kaunyn states that 90 per cent of women with gall-stones 
have borne children. 

All conditions which favor stagnation of bile in the gall-bladder predispose 
to the formation of stones. Among these may be mentioned corset-wearing, 
enter optosis. nephroptosis, and occupations requiring a “leaning,forward 
position. Lack of exercise, sedentary occupations, particularly when com¬ 
bined with over-indulgence in food, constipation, depressing mental emotions 
are also to be regarded as favoring circumstances. The belief prevailed for¬ 
merly that there was a lithiac diathesis closely allied to that of g° u t- 

Physical Characters of Gall-stones.— -They may be single, m which case 
the stone is usually ovoid and may attain a very large size. Instances are on 
record of gall-stones measuring more than 5 inches in length, they may be 
extremely numerous, ranging from a score to several hundreds or even severa 
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thousands, in which case the stones are very small. When moderately numer¬ 
ous, they show signs of mutual pressure and have a polygonal form, with' 
smooth facets; occasionally, however, five or six gall-stones of medium size 
are met with in the bladder which are round or ovoid and without facets. 
They are sometimes mulberry-shaped and very dark, consisting largely ofbile- 
pigments. Again there are small, black calculi, rough and irregular in shape, 
and varying in size from grains of sand to small shot. These are sometimes 
known as gall-sand. On section, a calculus contains a nucleus, which consipfs 
of bile-pigment, rarely a foreign body. The greater portion of the stones-is 
made up of cholesterin, which may form the entire dblculus and is arranged 
in concentric laminae showing also radiating lines. Salts of lime and mag¬ 
nesia, bile acids, fatty acids, and traces of iron and copper are also found in 
them. Most gall-stones consist of from 70 to 80 per cent of cholesterin, in 
either the amorphous or the crystalline form. As above stated, it is sometimes 
pure, but more commonly it is mixed with the bile-pigment. The outer layer 
of the stone is usually harder and brownish in color. 

The Seat of Formation .—Within the liver itself calculi are occasionally 
found, but are here usually small and not abundant, and in the form of ovoid, 
greenish-black grains. 4J ar S§ majority of all calculi are formed within the 
gajpUiladder. The stones in the larger ducts have usually had their origin in 
the gall-bladder. 

Symptoms.—In a majority of the cases, gall-stones cause no symptoms. 
The gall-U^der will tolerate the presence of large numbers for an indefinite 
period o&&9b,. and post-mortem examinations show that they are present in 
25 per cent of all wqpien over sixty years of age (Naunyn). Moynihan claims 
that in most cases there are early symptoms—a sense of fulness, weight, and 
oppression in the epigastrium; a catch in the breath, a feeling of faintness 
or nausea, and a •chilliness after eating, Attacks of indigestion are common. 
I have seen two cases with obstinate attacks of urticaria. I have had many 
cases in which the most careful inquiry failed to elicit the existence of any 
symptoms prior to the attack of colic. 

The French writers have suggested a useful division, dealing with the main 
symptoms of cholelithiasis, into (1) the aseptic, mechanical accidente in .con¬ 
sequence of migration of the stone or of obstruction, either in the dnets-or in 
the intestines; (2) the septic, infectious accidents, either local (the angio- 
cholitis and cholecystitis with empyema of the gall-bladder, and the fistulas 
and abscess of the liver and infectioh of the neighboring parts) or general, 
the biliary fever and the secondary visceral lesions. 

1. Biliary Colic. —Gall-stones may become engaged in the cystic or the 
common duct without producing pain or severe symptoms. More commonly 
the passage of a stone excites the violent symptoms known as biliary colic. The 
attack sets in abruptly withy agonizing' p ain in the right hypochondriac region, 
which radiates to the shoulder, or is veiy intense in the epigastric and in the 
lower thoracic regions. It is often associated with aw igor a nd ayise jjLtern- 
perature from 102° to i$H°. The pain is usually so intense that the patient 
rolls about in agony. fJTlicre are YfiBUting&firofuse sweating, and^rreaLdepies- 
sion of Jhe circulation. There may be market^ tenderness jn the, region of the 
ljyerj which may be enlarged, and thergall-bladdcr may become palpable and 
very tender. In other cases the fever is more maTked.l.Thfl spleen is enlarge d 
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(Naunyn) and tl$ urine c ontains albumin with red blood-cospuseles. Ortner 
holds that chal&cystifiis acuta, occurring in connection with gall-stones, is a 
septic (bacterial) infection of the bile-passages. The symptoms of acute infec¬ 
tions cholecystitis and those of what we call gall-stone colic arc very similar, 
and surgeons have frequently performed cholecystotomy for the former condi¬ 
tion, believing calculi were present. In a large number bf the casesfij aundice 
occurs, but it is not a necessary symptom. Of course it does not happen (lur¬ 
ing - the passage of the stone through the cystic duct, but only when it becomes 
lodged in the common duct. The pain is due (a) to the slow progress in the 
cystic duct, in which the stone takes a rotary course owing to the arrangement 
of the Heisterian valve;'the cystic duct is poor in muscle fibres but rich in 
ne rves an d ganglia; (b) to the acute inflammation which usually accompanies 
an attack; (c) to the stretching and distention of the gall-bladder by retained 
secretions. 

Thfi attack varies in duration. It may last for It few hours, several days, 
or even a-week-or more. If the stone becomes impacted in the orifice of the 
couugon duct, the jaundice becomes intense; much more commonly it is a ' 
slight transient icterus. The attack of colic may be repeated at intervals for 
some time, but finally the stone passes and the symptoms disappear. 

Occasionally uccidents occur,/such as rupture of the duct withjfgtal peri¬ 
tonitis. ^Fatal syncope during an attack, and the occurrence of repeated con¬ 
vulsive. seizures have come under my observation. These are, however, rare 
events. If Palpitation and distress about the heart may be present, and occa¬ 
sionally a mitral murmur occurs during the paroxysm, but the cardiac condi¬ 
tions described by some writers as coming on acutely in biliary colic are possi¬ 
bly pre-existent in these patients. 

The diagnosis of acut^hepatic colic is generally easy. «The pain is in the 
upper abdominal and thoracic regions, whereas the pain in nephritic colic is 
in the lower abdomen. - L A chill, with fever, is much more frequent in biliary 
colie than in gastralgia, with which it is liable, at times, to be confounded. 
A history, of previous attacks is an important guide, and „thu .occurrence of 
jaundice, however slight, determines the diagnosis. To look for the gall-stones, 
tKeUfpols should be thoroughly mixed with water and carefully filtered through 
a narrow-meshed sieve. Pseudo-biliary colic is not infrequently met with in 
nervous women, and the diagnosis of gall-stones made. £ This nervous hepatic 
c olic m ay be periodical; the pain may bq irwjhe right side and radiating; some¬ 
times associated with other nervous phenomena, often excited by emotion, tire, 
or excesses. The liver may be tender, but there are neither icterus nor inflam¬ 
matory conditions. The combination of colic and jaundice, so distinctive of 
gall-stones, is not always present. The painsjnay be not colicky, but more 
co nstant and dragging in character. Of SO cases operated upon by ltiedel, 10 
had not had colic, only 14 presented a gall-bladder tumor, while a majority 
had not had jaundice. A remarkable xanthoma of the bile-passages has been 
found in association with hepatic colic. I have already spoken of the diagno¬ 
sis of acute cholecystitis from appendicitis and obstruction of the bowels. Re¬ 
curring attacks of pain in the region of the liver may Allow adhesions between 
the gall-bladder and adjacent parts. 

2. OBBTKDonoN of thb Cystxo Duct.—T he effects may be thus enumer¬ 

ated: ’ ‘ 
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(a) Dilatation of the gall-bladder—hydrops vesicse fclletc. In acute ob¬ 
struction the contents are bile mixed with much mucus or muco-puruleat mate¬ 
rial. In chronic obstruction the bile is replaced by. a clear fluid mucus. This 
is an important point in diagnosis, particularly as a dropmcal gall-bladder may 
‘form a very large tumor. The reaction is not always eonstant. It is ejjher 
alkaline nr neutral ; the consistence is thin and jnnenifl. ^Albumin is usually 
present. A diluted gall-bladder may reach an enormous size, and in onn. in¬ 
stance Tait found it occupying the greater part of the abdomen. In such 
cases, as is not unnatural, it has been mjgtftVl™ fnT nT> nTOTiaTI I have 

described a case in which it was attached to the right broad ligament. The 
dilated gall-bladder can usually be felt below the edg^of the liver, and in many 
instances it has a characteristic outline likq a gourd. An enlarged and relaxed 
organ may not bo palpable, and in acute cases the distention may be upward 
toward the hilus of the liver. The dilated gall-bladder usually projects directly 
downward, rarely to one side or the other, though occasionally toward the mid¬ 
dle line. It may reach below the navel, and in persons with thin walls the 
outline can be accurately defined. Eiedel has called attention to a tongue-like 
projection of the anterior margin of the right lobe in connection with enlarged 
gall-bladder. It is to be remembered that .distention of the g all-bladder may 
ocqxr wiihou.t_ jaundice; indeed, the greatest enlargement has been met with 
in .such cases. 

Gall-stone crepitus may be felt when the bladder is very full of stones and 
its walls not very tense. It is rarely well felt unless the abdominal walls arc 
much-relaxed. It may be found in patients who have never had any symptoms 
of cholelithiasis. 

*. {$) Acute cholecystitis. The simple form is common, and to it are due 
probably very many of the symptoms of the gall-stone attack. Phlegmonous 
cholecystitis is rare; only seven instances are found in the enormous statis¬ 
tics of Courvoisier. It is, however, much more common than these figures 
indicate. Perforation may occur with fatal peritonitis. 

(c) Suppurative cholecystitis, empyema of the gall-bladder, is much more 
common, and in the great majority of cases is associated with gall-stones—41 
in 55 cases (Courvoisier). There may be enormous dilatation, and over a litre 
of pus has been found. Perforation and the formation of abscesses in the 
neighborhood are not uncommon. 

(d) Calcification of the gall-bladder is commonly a termination of the 
previous condition. , There are two separate forms: incrustation of the mucosa 
with lime salts and the true infiltration of the wall with lime, the so-called 
ossification. 

(e) i Atrophy of the gall-bladder. This is by no means uncommon. The 
organ shrinks into a small fibroid mass, not larger, perhaps, than a good-sized 
pea or walnut, or even has tho form of a narrow fibrous string; more com¬ 
monly the gall-bladder tightly embraces a stone. This condition is usually 
preceded by hydrops of the bladder. 

Occasionally the gall-bladder presents diverticula, which may be cut off 
from the main portion, and usually contain calculi. 

(3) Obstruction or the Common Duct. —There may be a single stone 
tightly wedged in the duct in any part of its course, or a series of stones 
sometimes extending into both hepatic and cystic ducts, or a stone lies in 
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the diverticulum of Vater. There are three groups of cases: (a) In rare in¬ 
stances a stone tightly corks the common duct, causing permanent occlusion; 
or it may partly rest in the cystic duct, and may have caused thickening of 
the junction of the ducts; or a big stone may compress the hepatic or upper' 
part of the common duct. The jaundice is deep and enduring, and there are 
no septic features. The pains, the previous attacks of colic, aftd the absence 
of enlarged gall-bladder help to separate the condition from obstruction by 
new growths, although it can not be differentiated with certainty. The ducts 
are usually much dilated and everywhere contain a clear mucoid fluid. 

( b) Incomplete obstruction, with infective cholangitis. There may be a 
scries of stones in the common duct, a single stond which is freely movable, 
or a"stone (ball-valve stone) in the diverticulum of Vater. These conditions 
may be met with at autopsy, without the subjects having had symptoms point¬ 
ing to gall-stones; but in a majority of cases there are very characteristic 
features. 

The common duct may bo as large as the thumb; tho hepatic duct and 
its branches through the liver may bo greatly dilated, and the distention may 
be even apparent beneath the liver capsule. Great enlargement of the gall¬ 
bladder is rarer. The mucous membrane of the ducts is usually smooth and 
dear, and the contents consist of a thin, slightly turbid bile-stained mucus. 

Naunyn has given the following as the distinguishing signs of stone in 
th e comm on duct: “(1) The continuous or occasional presence of bile in 
the faeces; (2) distinct variations in the intensity of the jaundice; (3) normal 
size or only slight enlargement of the liver; (4) absence of distention of the 
gall-bladder; (5) enlargement of the spleen; (6) absence of ascites; (7) pres¬ 
ence of febrile-disturbance; and (8) duration of the jaundice for more than 
' year.” 

In connection with the ball-valve stone, which is most commonly found 
in Jhfi.diverticulum of Vater, though it may be in the common duct itself, 
there is a special symptom group: (a) Ague-like paroxysms, chills, fever, and 
sweating; the hepatic intermittent fever of Charcot; (b) jaundice of varying 
intensity, which persists for months or even years, and deepens after each par¬ 
oxysm; (c) at the time of the paroxysm, pains in the region of the liver with 
gastric disturbance. These-syiap tarns-may contin ue on a ail off, for three or. 

-of- su ppur ative cholangitis. In one of 
hepatic intermittent fever existed from 
July, 1879, until August, 1882; the patient recovered and still lives. The 
condition has lasted from eight months to three years. The rigors are 
of intense severity, and the temperature rises to 103° or 105°. The chills 
may recur daily for weeks, and preaent_a. tertian or quartan,type, so that 
they q~ often nttriHM to- malaria, with which, however, they have no con¬ 
nection. The jaundice ia. variable, and deepens after each paroxysm. The 
itching may be most intense. Pain, which is sometimes severe and colicky, 
does not always occur. There may be marked vomiting and nausea. As a 
foie there is no progressive deterioration of health. In the intervals between 
ll'-o attacks the temperature is normal. 

The clinical history and the post-mortem examinations in my cases show 
conclusively that this condition may persist for years without a trace of sup¬ 
puration within the ducts. There must, however, be an infection, such as may 


my cases the jaundice and recurring 
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exist for years in the gall-bladder, without causing suppuration. It is prob¬ 
able that the toxic symptoms develop only when a certain grade of tension 
is reached. v 

An interesting and valuable diagnostic point is the pbsence of dilatation 
.of ft 1 ” in maea of obstruction froiAtonp—Courvoiflifirl fl rul e. 

lEcklin, who hhs recently reviewed this point, finds that of 172 cases of obstruc¬ 
tion of the common duct by calculus in 34 the gall-bladder was normal, in 110 
it was contracted, and in 28 it was dilated. Of 139 cases of occlusion of the 
common duct from other causes the gall-bladder was normal in 9, shrunken 


in 9, and dilated in 121. 

(c) Incomplete obstruction, with suppurative cholangitis. When suppu¬ 
rative cholangitis exists the nuispsa is thickened, often eroded or ulcerated; 
there may be extensive suppuration in the ducts throughout the liver, and even 
empyema of the gall-bladder. Occasionally the suppuration extends beyond 
the ducts, and there is localized liver abscess, or there is perforation of the 
gall-bladder with the formation of abscess between the liver and stomach. 

Glinkally it is characterized.by a fever which may be intermittent, but 
more commonly is remittent and without prolonged intervals of appexia. 
The. jaundice is rarely so intense, nor do we see the deepening of the color 
after the paroxysms. There is u sually g reater enlargement of the liver, and 
tenderness and more definite signs of septicaemia. The cases run a shorter 
course,'an 5 recovery-never takes place. 

(4) Tub Mouk Remote Effects of Gall-stones.—( a) Biliary FistuUr. 
These are not uncommon. There may, for instance, be abnormal communica¬ 
tion between the gall-bladder and the hepatic duet or the gall-bladder and a 
cavity, in the liver itself. More rarely perforation occurs betvjecn the common 
duct and the portal vein. Of this there are at least four instances on record, 
among them the celebrated case of Ignatius Loyola. Perforation intfl.thc 
a hrlominal cavi ty is not uncommon; 119 cases exist in the literature (Cour- 
voisier), in 70 of which the rupture occurred directly into the peritoneal cav¬ 
ity; in 49 there was an encapsulated abscess. Perforation may take place 
from an intrahepatic branch or from the hepatic, common, or cystic duels 
Perforation from the gall-bladder is the most common. 

Fistulous communications between the bile-passages and the gastrointes¬ 
tinal canal are frequent. Openings into the stomach are rare. Between th< 
duodenum and bile-passages they are much more common. Courvoisier has 
collected 10 instances of communication between the ductus communis anc 


the duodenum, and 73 cases between the gall-bladder and the duodenum 
Communication with the ileum and jejunum is extremely rare. Of fistulom 
opening into the colon 39 cases are on record. These communications car 
rarely be diagnosed; they may be present without any symptoms whatever 
It is probably by ulceration into the duodenum or colon that the large gall 


stones escape. 

Occasionally the urinary passages may he opened in jo aqd the stones Jl8' 
be found, id.the bladder. Many instances are on record _of_hstnlm.hetw< ! ' 
the bile-passages and the lungs, Courvoisier has collected 24 cases, to whirl 
list J/ E. Graham has added 10, including 2 cases of his own. (Trans. « 
Assoc, of Am. Physicians, xiii.) Bile may be coughed up with the expw 
toration, sometimes in considerable quantities. 
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O f . all .fis tulous . comm unications the external or cutaneous is the most com¬ 
mon. Courvoisicr’s statistics number 184 cases, in 50 per cent of which the 
perforation took placf in the right hypochondrimn; in 29 per cent in the 
region of the navel. The number of stones discharged varied from one or* 
two to many hundreds. i%tecovery took place in 18 cases; some'with, some 
without operation. 

(6) Obstruction of the Bowel by Qall-stones. —Reference has already Ihhui 
made to this; its frequency appears from the fact that of 295 cases of obstruc¬ 
tion, occurring during eight years, analyzed by Fitz, 22 were by gall-stone, 
(jourvoisier’s statistics give a total number of 181 cases, in (i of which the 
calculi had a peculiar situation, as in a diverticulum or in the appendix. Of 
the remaining 125 eases, in 70 the stone was spontaneously passed, usually 
with severe symptoms. The post-mortem reports show that in some of these 
cases even very large stones have passed per vinrn nalnralcm, as the gall-duct 
has been enormously distended, its orifice admitting the finger freely. This, 
however, is extremely rare. The stones have been found most commonly in 
the ileum. 


Treatment of Gall-stones and their Effects. —In an attack of binary colic 
the patient should be kept under morphia, given hypodermically, in quarter- 
grain doses. In an agonizing paroxysm it is well to give a win If or two of chlo¬ 
roform until the morphia has had time to act. Great relief is experienced 
from the hot bath and from fomentations in the region of the liver. The 
patient should be given laxatives and should drink copiously of alkalino 
miners^waters. Olive oil has proved useless in my hands. When taken in 
large quantities, fatty concretions arc passed with the stools, which have been 
regarded as calculi; and concretions due to eating pears have been also mis¬ 
taken, particularly when associated with colic attacks. Since the days of 
Durande, whose mixture of ether and turpentine is still largely used in France, 
various remedies have been advised to dissolve the stones within the gall-blad¬ 


der, none of which are efficacious. 

The diet should be regulated, the patient fili&ukl take regular exercise and 
avoid, as much as possible, the starchy and saccharine foods. The soda salts 
recommended by Prout are believed to prevent the concentration of the bile 
and the formation of gall-stones. Either the sulphate or the phosphate may 
he taken in doses of from 1 to 2 drachms daily. For the intolerable itching, 
McCall Anderson’s dusting powder may be used: starch, an ounce; camphor, 
adrachm and a half; and oxide of zinc, half an ounce. Some of this should- 
he finely dusted over the skin with a powder-puff. Powdering with starch, 
strong alkaline baths (hot), pilocarpin hypodermically (gr. 5-5), and anti- 
pyrin (gr. viij), may be tried. Ichtliyol and lanolin ointment sometimes gives 
relief. 


Exploratory puncture, as practised by the elder Pepper, in 1857, in a case of 
p mpyema of the gall-bladder, and by Bartholow in 1878 is not now often done. 
Aspiration is usually a safe procedure, though a fatal result has followed. 

The surgical treatment of gall-stones has of late years made rapid prog¬ 
ress. The operation of cholecystotomy, or opening the gall-bladder and remov¬ 
ing the stones, which was advised by Sims, has been remarkably successful. 
The removal of the gall-bladder, cholecystectomy, has also been practised with 
success. The iurtj pfltjnng far nparnticn arc: (a) Repeated attacks of gall-stone 
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colic. The operation is now attended with such slight risk that the patient 
is much safer in the hands of a surgeon than when left to Nature, with the 
feeble assistance of drugs and mineral waters. (6) The presence of a, dis¬ 
tended gall-bladder, associated with attacks of pain or with fever, (c) When 
a gall-stone is permanently lodged in the common duct, and the group of 
symptoms above described are present, the question, then, of advising opera-' 
tion depends largely upon the personal methods and success of the surgeon 
%ho is available. 

In 1,000 consecutive operations for gall-stone disease the brothers Mayo, 
of Rochester, Minn., had 50 deaths, 5 per cent. In 073 cases of cholecystot- 
omy the mortality was only 2.4 per cent. In 186 cholecystectomies the mor¬ 
tality was 4.3 per cent. In 137 operations for stone in the common duct the 
mortality was 11 per cent. 

vn. THE CIRRHOSES OF THE LIVER. ’ 

General Considerations. —The many forms of cirrhosos of the liver have 
one feature in common—an increase in the connective tissue of the organ. 
In fact, we use the term cirrhosis (by which Lacnnec characterized the tawny, 
yellow color of the common atrophic form) to indicate similar changes in 
other organs. 

The cirrlioses may be classified, etiologically, according to the supposed 
causation; anatomically, according to the structure primarily involved; or 
clinically, according to certain special symptoms. 

Etiological Classification. —1. Toxic Cirrhosis.-* ^Alcohol is the ehiei; cause 
of cirrhosis of the liver. Other poisons, such asrlead and the toxic products 
of faulty metabolism in- gout,(diabetes^ rickets, and^indigestion, play a minor 
role. 

2. Infectious Cirrhoses. —With many of the (specific fevers necrotic 
changes occur in the liver which, when wide-spread, may be followed by cirrho¬ 
sis. Possibly the hypertrophic cirrhosis of Hanot and other forms met with 
in early life are due to infection, i The malarial cirrhosis is a well-recognized 
variety. ;jThe syphilitie poison produces a very characteristic form. 

3. Cirrhosis from chronic congestion of the blood-vessels in heart-disease 
—the cardiac liver. 

4. Cirtkasis from chronic obstruction of the bile-duds, a form of very 
slight clinical interest. In anthracoais the carbon pigment may reach the liver 
in large quantities and be deposited in the connective tissue about the portal 
canal, leading to cirrhosis (Welch). 

Anatomical Classification. —1, Vascular cirrhoses, in which the new 
growth of connective tissue has its starting point about the finer branches of 
the portal or hepatic veins. 

2. Biliaryt cirrhoses, in which the process is supposed to begin about the 
finer bile-ducts, as in the hypertrophic cirrhosis of Hanot and in the form from 
obstruction of the larger ducts. 

3. Capsular cirrhoses, a perihepatitis leading to great thickening of the cap¬ 
sule and reduction in the volume of the liver. 

Clinical Clanilloation.—For practical purposes we may recognize the fol¬ 
lowing varieties of cirrhosis of the liver: 
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L -The alcoholic cirrhosia_Qi Laennec, including with tliis the fatty cir¬ 
rhotic liver. 

. 2. The hypertrophic cirrhosis of Hanot. 

8. Syphilitic cirrhosis. 

4. Capsular cirrhosis—chronic’perihepatitis. 

Other forms, of slight clinical interest, are considered elsewhere under dia¬ 
betes, malaria, tuberculosis, and heart-disease. The cirrhosis from malaria, 
upon which the French writers lay so much stress (one describes thirteen vari-, 
etiesl), is excessively rare. In our large experience with malaria during the 
past fifteen years not a single case of advanced cirrhosis due to this cause has 
been seen in the wards or autopsy-room of the Johns Hopkins Hospital. 

1. Alcoholk; Cirrhosis. 

Etiology. —The disease occurs'most frequently in middle-aged males who 
have been addicted to drink. Whisky, gin, and‘brandy are more |»tcnt to 
cause cirrhosis than beer. It is jnore common in countries in which strong 
spirits are used than in those in which malt liquors arc taken. Among 1,000 
autopsies in my colleague Welch’s department of the Johns Hopkins Hospital 
there were 00 cases of small atrophic liver, and 8 eases of the fatly cirrhotic 
organ. Lancereaux claims that the ulu.ordinaire of France is a common cause 
of cirrhosis. Of 210 cases, excess in wine alone was present in OS cases. \ llo 
thinks it is4he sulphate of potash in the plaster of Paris used to give the 
“ dry ” flavor which damages the liver. 

Cirrhosis of the liver in young children is not very rare, rainier Howard 
collected 63 cases, to which Hatfield added 93 and Musser 529. In a certain 
number of the cases there is an alcoholic history, in others syphilis has been 
present, while a third group, due to the poisons of the infectious diseases, 
jmbraces a certain number of the cases of Hanot’s hypertrophic cirrhosis. 

Morbid Anatomy. —Practically on the post-mortem table we see alcoholic 
nrrhosis in two well-characterized forms: 

i The Atbophic Cirrhosis of Laennec. —The organ is greatly reduced in 
size and may be deformed. The weight is sometimes not more than a pound 
or a pound and a half. It presents numerous granulations on the surface; 
is firm, hard, and cuts with "great resistance. The substance is seen to bo 
j made up of greenish-yellow islands, surrounded by grayish-white connective 
tissue. W. G. MacCallum has shown that regenerative changes in the cells 
are almost constantly present. This yellow appearance of the liver induced 
Laennec to give to the condition the name of cirrhosis. Apart from the fatty 
liver there may be enlargement as pointed out by Foxwell and Kolleston. 

•?_ The Fatty Cirrhotic Liver. —Even in the atrophic form the fat is in¬ 
creased, but in typical examples of this variety the organ is not reduced in 
size, but ia enlarged, smooth or very slightly granular, amende, yellowish-white 
•n color, and resembles an ordinary fatty liver. It is, however, film, cuts, with 
resistance, and microscopically shows a great increase in the connective tissue. 
This form occurs most frequently in beer-drinkers. ^ 

The two essential elements in cirrhosis are destruction of liver-cells and 
obstruction to-the portal circulation. 

In an autopsy on a case of atrophic cirrhosis the peritonamm is usually 
found to contain a large quantity of fluid, the membrane is opaque, and there 
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i chronic catarrh of tlie stomach and of the small intestines. The sple en is 
nlarged, in part, at least, from the chronic congestion, possibly due in part 
)a“ vital reaction,” to a toxic influence (Parkes Weber)., Thejj&ncreas fre- 
uently shows chronic interstitial changes. ■' The kidneys are sometimes cir- 
hotic, the bases of the lungs may be much compressed by the ascitic fluid, the 
leart often shows marked degeneration, and arterio-sclerosis is usually present, 
^remarkable feature is the association of acute tuberculosis with cirrhosis, 
n seven cases of my series the patients died with either acute tuberculous peri- 
onitis or acute tuberculous pleurisy. Eolleston has found that tuberculosis 
vas present irUK per cent of 706 fatal cases of cirrhosis. Peritoneal tuber- 
:ulosis was found in 9 per cent of a series of 584 cases. 

The compensatory circulation is usually readily demonstrated. It is car¬ 
ded out by the following set of vessels: (1) The accessory.portal system of 
jSanucv . of which important branches pass in the round and suspensory lign- 
nents and unite with the epigastric and mammary systems. Tbeso vessels 
ire numerous and small. Occasionally a large single vein, which may attain 
he size of the little linger, passes from the hilus of the liver, follows the round 
ligament, and joins the epigastric veins at the navel. Although this has the 
aosition of the umbilical vein, it is usually, as Sappcy showed, a para-nmlnl- 
ical vein—that is, an enlarged vein by the side of the obliterated umbilical 
vessel. There may be produced about the navel a large bunch of varices, the 
io-called e ^ppt. lyfednsm . Other branches of this system occur in the gastro¬ 
epiploic omentum, about the gall-bladder, and, most important of all, in the 
suspensory ligament. Those latter form large branches, which anastomose 
freely, with the diaphragmatic veins, and so unite with the vena azygos. (2) 
By the anastomosis between the oesophageal and gastric veins. The veins at 
the lower end of the oesophagus may be enormously enlarged, producing varices 
which project on the mucous membrane. (3) The communications between 
the hajmorrhoidal and the inferior mesenteric veins. The freedom of com- 
mtinication in this direction is very variable, and in some instances the ha*m- 
orrhoidal veins are not much enlarged. (4) Th e vein |.of Baizius, which unite 
the'jadicles of the portal branches in the intestines and mesentery with the 
jfflOTior vena cava and its branches. To this system belong the whole group 
of retroperitoneal veins, which are in most instances enormously enlarged, 
particularly about the kidneys, and which serve to carry off a considerable pro¬ 
portion of the portal blood. 

Symptoms. —The most extreme grade of atrophic cirrhosis may exist with¬ 
out symptoms. So long as the compensatory circulation is maintained the 
patient may suffer little or no inconvenience. The remarkable efficiency of 
this collateral circulation is well seen in those rare instances of permanent 
bliteration of the portal vein. The symptoms may be divided into two group' 
-obstructive and toxic. 

OBSXBtiCTiVE.-f.The overfilling of the blood-vessels of the stomach anc 
itestine lead to chronic catarrh, and the patients suffer with nausea and vom 
ing, particularly in the morning ^the tongue is furred and-thee,bowels .m 
•regular. ^Haemorrhage from the stomach may be an early Bymptom; it >' 
ften profuse and liable to recur. It seldom proves fatal. The amount vein 
ted may be remarkable, as in a case already referred tp, in which ten pound 
/■ere ejected in seven days. Following the b^ patem ests t fneltep a js comm 011 
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bnt haemorrhages from the bowels may occur for several years without lurina- 
temesls. The bleeding very often comes from the (esophageal varices already 
described (p. 469). & Very frequently cpistuxis occurs.) Enlargement of t lie 
spleen may, as Parkcs Weber suggests, be due to a toxemia. The organ can 
usually be felt. Evidences of the establishment of the collateral circulation 
are seen ih the enlarged epigastric and mammary veins, more rarely in the 
prcsence_ of the caput Medusae and in the development of haemorrhoids. The 
distended venules in the lower thoracic zone along the line of attachment 
of the diaphragm are not specially marked in cirrhosis, v The most striking 
feature of failure in the compensatory circulation is ascites, the effusion of 
serous fluid into the peritoneal cavity, which may appear suddenly. The 
conditions under which this occurs are still obscure. In some cases it is 
due more to chronic peritonitis than to the cirrhosis. The abdomen gradu¬ 
ally distends, may reach a large size, and contain as much as 15 or 20 litres. 
(Edema of the feet may precede or develop with the ascites. The dropsy is 
rarely' general. 

(•Jaundice is usually slight, and was present in 107 of 293 cases of cirrhosis 
•ollected by Rolleston. The akin has frequently a sallow, slightly ietcroid 
int. a The urine is often reduced in amount, contains urates in abundance, 
often a slight amount of albumin, and, if jaundice is intense, tube-casts. The 
disease may be afebrile throughout, but in many cases, as shown by Oarring- 
ton, there is slight fever, from 100° to 102.5°. 

Ii Examination at any early stage of the disease may show an enlarged and 
painful liver. Dreschfeld, Fox well, and Rolleston have of late years called 
particular attention to the fact that in very many of the cases of alcoholic cir¬ 
rhosis the organ is “enlarged at all stages of the disease, and that whether 
enlarged or contracted the clinical symptoms and course are much the. same ” 
(Foxwell). /jThe patient may first come under observation for dyspepsia, 
liamatemesis, slight jaundice, or nervous symptoms. Later in the disease, 
the patient has an unmistakablWfhepatie facies; he is,thin, the/eyes are sunken, 
tlie l< conjunetiva3 watery, the nose and cheeks show'distemled venules, and the 
complexion is muddy or. ietcroid. On the enlarged abdomen the vessels are 
distended, and a bunch of dilated veins may surround the navel. Nievi of a 
remarkable character may appear on the Bkin, either localized stellate varices— 
spider angiomata—usually on the face, neck, and back, and also “ mat ” aa?vi, 
as I have called them—areas of skin of a reddish or purplish color due to the 
uniform distention of small venules. When much fluid is in the peritonteum 
it is impossible to make a satisfactory examination, hut after withdrawal the 
area of liver dulness is found to be diminished, particularly in the middle 
line, and on deep pressure the edge of the liver can be detected, and occa¬ 
sionally the hard, firm, and even granular surface. The spleen can he felt 
111 the left hypochondriac region. Examination of the anus may reveal the 
presence of haemorrhoids. 

Toxio Symptoms. —At any stage of atrophic cirrhosis the patient may 
have cerebral symptoms, either a noisy, joyous delirium, or stupor, coma, or 
e 'en convulsions. The condition is not infrequently mistaken for uremia. 
1 lie nature of the toxic agent is not yet settled. Without jaundice, and not 
attributable to cholaemia, the symptoms may come on in hospital when til* 
patient has not had alcohol for weeks. 
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The fatty cirrhotic liver may produce symptoms similar to those of the 
atrophic form, but more frequently it is latent and is found accidentally m 
topers who have died from various diseases. The greater number of the cases 
clinically diagnosed as cirrhosis with enlargement come in this division. 

Diagnosis.—With ascites, a well-marked history of alcoholism, the hepatic 
facies, and hemorrhage from the stomach or bowels, the diagnosis is raHj 
doubtful. If, after withdrawal of the fluid, the spleen is fcftmd to be n- 
larged and the liver either not palpable or, if it is enlarged, hard and re, u- 
lar, the probabilities in favor of cirrhosis are very great. In the early stage 
of the disease, when the liver is increased in size, it may be impossible to n 
whether it is a cirrhotic or a fatty liver. The differential diagnosis bet\w-n 
common and syphilitic cirrhosis can sometimes be made. ■ A marked hi Virv 
of syphilis or the existence of other syphilitic lesions, with great irregularity 
in the surface or at the edge of the liver, arc the points in favor of the latter 
Thrombosis or obliteration of the portal vein can rarely be differentiated, h: 
a case of fibroid transformation of the portal vein which came under my 
observation, the collateral circulation had been established for years, and the 
symptoms were simply those of extreme portal obstruction, such as occur ir 
cirrhosis. Thrombosis of the portal vein may occur in cirrhosis and be char 
aeterized by a rapidly developing ascites. 

Prognosis.—The prognosis is bad. When the collateral circulation is full; 
established the patient may have no symptoms whatever. Three cases o 
advanced atrophic cirrhosis have died under my observation of other alfcc 
tions without presenting during life any symptoms pointing to disease of (In 
liver. There'are instances, too, of enlargement of the liver, slight jaundice 
cerebral symptoms, and even haematemesis, in which the liver becomes reduce* 
in size, the symptoms disappear, and the patient may live' in comparative com 
fort for many years. There are cases, too, possibly syphilitic, in which, afte 
one or two tappings, the symptoms have disappeared and the patients hav 
apparently recovered. Ascites is a very serious event, especially if due to th 
cirrhosis and not to an associated peritonitis. Of-34 cases with*ascites 10 die* 
before tapping was necessary; 14 were tapped, and the average duration o 
life after the swelling was first noticed was only eight weeks; of 10 cases th 
diagnosis was wrong in 4, and in the remaining 6, who were tapped oftenc 
than once, chronic peritonitis and perihepatitis were present (Hale White). 

II. Hypebtbopiiic Cibbhosis (Hanot). 

This well-characterized form was first described by Requin in 1846, b» 
our accurate knowledge of the condition dates from the work of the lament© 
Ilftnot (1875), whose name in France it bears— maladie de Hanot. 

Cirrhosis with enlargement occurs in the early stage of atrophic cirrhosis 
there is an enlarged fatty and cirrhotic liver of alcoholics, a pigmentary fori 
in diabetes has been described, and in association with syphilis the organ ’ 
often very large. The hypertrophic cirrhosis of Hanot is easily distinguish® 
from these forms. 

Etiology.—Males are more often affecjfd than females—in 22 of Schacl 
mann’s 26 cases. The subjects are young; some of ftu> iu /.hflflrpri prol 
ably belong to this form. Of four recent cases under my care the ages wei 
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Isom twenty to thirty-five. Two were brothers. Alcohol plays a minor pari. 
]fdt one of the four cases referred to had lieen a heavy drinker. The absence 
of jll known etiological factors is a remarkable feature in a majority of the 
eases. 

Morbid Anatomy. —The organ is enlarged, weighing from 2,000 to 1,000 
grammes. The form is maintained, the surface is smooth, or presents small 
.c-amilationsj'the color in advanced cases is of a dark olive green; the eon- 
si; .once is greatly increased. The section is uniform, greenish-yellow in color, 
nut the liver nodules may be seen separated by connective tissue. The liile- 
>,-usages present nothing abnormal. In a ease without much jaundice e\- 
p,oratory operation showed a very large red organ, with a slightly roughened 
suitree. Microscopically the following characteristics are described by French 
writers; The cirrhosis is mono- or multilobular, with a connective tissue rich 
in round cells. The bile-vessels are the seat of an angioeholitis, catarrhal and 
productive, and there isun uvtraordinary development of new biliary eanuliculi. 
The liver-cells are neither fatty nor pigmented, and may be increased in size 
and show karyokinutic figures. From the supposed origin about the bile- 
vessels it has been culled biliary cirrhosis, but the histological details have not 
yet been worked out fully, and the separation of this as a distinct form should, 
for the present at least, rest upon clinical rather than anatomical grounds. 
The spleen is greatly enlarged and may weigh <>00 or more grammes. 

Symptoms. —Hanot’s hypertrophic cirrhosis presents the following very 
characteristic group of symptoms. As previously stated, the eases occur in 
young persons; there is not, as a rule, an alcoholic history, and males are 
usually affected: (a) A remarkably chronic course of from four to siv, or 
even ten years. (ii) Jaundice, usually slight, often not more than a lemon 
tint, or a tinging of the conjunctivie. At any time during the course an icterus 
gravis, with high fevor and delirium, may develop. There is bile in the urine; 
the stools are not clay-colored as in obstructive jaundice, but may be very 
dark and “bilious.” (c) Attacks.of pain in the region of the liver, which 
may be severe and associated with nausea and vomiting. The pain may lie 
slight and dragging, and in some eases is not at all a prominent symptom. 
The jaundice may deepen after attacks of pain. (</) Enlarged liver. A ful¬ 
ness in the upper abdominal zone may be the first complaint. On inspection 
the enlargement may be very marked. In one of my cases the left lobe was 
unusually prominent and stood out almost like a tumor. An exploratory oper¬ 
ation showed only an enlarged, smooth organ without adhesions. On palpa¬ 
tion the hypertrophy is uniform, the consistence is increased, and the edge 
distinct and hard. The gall-bladder is not enlarged. The vertical flatness is 
much increased and may extend from the sixth rib to the le.el of the navel, 
(e) The spleen is enlarged, easily palpable, and very hard. ([) Certain nega-; 
tive fe gtiirfig are of moment—the usual absence of ascites and of dilatation 
of the .subcutaneous veins of the abdomen. Among other symptoms may be 
mentioned haemorrhages. One of my cases had bleeding at the gums for a 
year; another had had for years most remarkable attacks of purpura with 
urticaria. Pruritus, xanthoma, lichen, and telangiectasis may lie present in 
the skin. In one of my eftsos frtm skin heeame vervJironzed, almost as deeply 
»s in Addison’s disease. Slight fever may be present, which increases during 
he crises of pain. There may be a marked leucocytosis. A curious attitude 
87 
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of tho body has boon seen, in which the right shoulder and right side loot 
dragged down. The patients die with the symptoms of icterus gjtfmJxom 
hnsuoibage, f rom an intercurrcnt infection, or j w -a p rofon a d a naha x i a. Cer¬ 
tain of the cases of cirrhosis" of '{he Tiver in children are of this type; the 
enlargement of the spleen may be very pronounced. 

ft 

III. Syphilitic Cihbhosis. 

This has already been considered in the section on syphilis (p. 275). I 
refer to it again to emphasize (1) its frequency; (2) tho great importance of 
its differentiation from the alcoholic form; (3) its curability in many cases; 
and (4) the tumor formations in connection with it. 

IV. Capsular Cirrhosis—Perihepatitis. 

Local capsulitis is common in many conditions of the liver. The form 
of disease here described is characterized by an enormous thickening of the 
entire capsule, with great contraction of the liver, but not necessarily with spe¬ 
cial increase in the connective tissue of the organ itself. Our chief knowledge 
of the disease we owe to the Guy’s Hospital physicians, particularly to Hilton 
Pagge and to Hale White, who has collect^ from the records 22 cases. The 
liver substance itself was “ never markedly cirrhotic; its tissue was nearly 
always soft.” Chronic capsulitis of the spleen and a chronic proliferative peri¬ 
tonitis are almost invariably present. In 19 of the 22 cases the kidneys were 
granular. Hale White regards it as a sequel of interstitial nephfitis. The 
youngest case in his series was twenty-nine. The symptoms are those of 
trophic cirrhosis—ascites, often recurring and requiring many tappings, 
taundice is not often present. . I have met with two groups of eases—the one 
n adults usually with ascites and regarded as ordinary cirrhosis. I have 
lever made a diagnosis in such a case/ Signs of interstitial nephriti^. recur¬ 
ring ascites, amkiabsenco of jaundice are regarded by Hale White as im¬ 
portant diagnostic points. / In the second- group of. cases the perihepatitis, 
perisplenitis, and proliferative peritonitis are associated with adherent pericar¬ 
dium and chronic mediastinitis. In one such case the diagnosis of capsular 
hepatitis was very clear, as the liver could be grasped in the hand and formal 
a rounded, smooth organ resembling the spleen. The child was tapped 121 
times (Archives of Ptediatrics, 1890). 

Treatment of the Cirrhoses. —The portal function of the liver may be’put 
out of action without much damage to the body. There may be an extreme 
grade of cirrhotic atrophy without symptoms; the portal vein may be obliter¬ 
ated, or, experimentally the portal vein may be anastomosed with the cava 
So long as there is an active compensatory circulation a patient withatroplm 
cirrhosis may remain well. In the hypertrophic form toxaamia is the spccis 1 
danger. In the hypertrophic cirrhosis wo have no means of arresting the prog 
rcss of the disease. In the alcoholic form it is too late, as a rule, to do inm'l 
after symptoms have occurred. In a few cases an attack of iattadice <> 
hsematemesis may prove the salvation of the patient, who may aftSrard tut 
to a temperate life and a bland diet. An occasional course of potassium iodiil 
may be given. With the advent of ascites the critical stage is reached. A dr 
diet, without salt, and free purgation may relieve a small exudate, rfcrely 



DISEASES OF THE LIVER. 


568 


large one, and it is best to tap early, or to advise- T a WWp e n Mioa. In the 
^ghillfcto cirrhosis much more can be done, and a majority of the cases of cure 
;i(Rer .ascites are of this variety. Iodide of potassium in moderate doses, 1£ 
to 30 drops of the saturated solution, and the Addison pill save a number of’ 
casea- even after repeated tapping. The diagnosis may be reached only after 
removal of the fluid, but in every case with a history of syphiliij or with irreg¬ 
ularity of the liver this treatment should lie tried. 

Surgical Treatment. —(a) Tapping. —When the ascites increases it is 
better to tap early. As Hale White remarks, a case of cirrhosis of the liver 
which is tapped rarely recovers, but there are instances in which early and 
repeated paracentesis is followed by cure. Accidents are rare; lnemorrhage 
occasionally follows; acute peritonitis; erysipelas at the point of puncture; col¬ 
lapse during the operation, to guard against which Mead advised the use of the 
abdominal binder. Continuous drainage with Southey's tubes is not often 
practicable and has no special advantages, (b) Laparotomy, with complete 
removal of the fluid, and freshening or rubbing the peritonea] surfaces, to 
stimulate the formation of adhesions, (c) Omentopexy, the stitching of the 
omentum to the abdominal wall, and the establishment of collateral circula¬ 
tion in this way between the portal and the systemic vessels. This operation 
is sometimes very successful, and may be recommended. In 2a t cases there 
were 84 deaths and 129 recoveries; 11 cases doubtful. Among the 129 suc¬ 
cessful cases, in 25 the ascites recurred; 70 appeared to have completely recov¬ 
ered. ( d) Fistula of Eck. The porto-caval anastomosis has been performed 
once in man in cirrhosis of the liver by Widal (La Semainc Medicate, 1903). 
The patient lived for three months. 

vm. ABSCESS OF THE LIVER. 

Etiology. —Suppuration within the liver, cither in the parenchyma or in 
he blood or bile passages, occurs under the following conditions: 

(1) The tropical abscess, also called the solitary, commonly follows aimchic 
lysentery. It frequently, occurs among Europeans in India, particularly those 
vho drink alcohol freely and are exposed to great heat. The relation of this 
orm of abscess to dysentery is still under discussion, and Anglo-Indian prac- 
itioners are by no means unanimous on the subject. Certainly eases may 
iccur without a history of previous dysentery, and there have been fatal cases 
vithout any affection of the large bowel. In the United States the large soli- 
ary abscess is not very infrequent. The relation of this form of abscess to 
be Amoeba dysentence has been considered. 

(2) Traumatism is an occasional cause. The injury is generally in the 
epatic region. Two instances of it have come under my notice in brakemen 
'ho were injured while coupling cars. Injury to the head is not infrequently 
allowed by liver abscess. 

(3) Embolic or pycemic abscesses are the most'numerous, occurring in a 
eneral napmia or following foci of suppuration in the territory of the portal 
■ssels. ^Hie infective agents may reach )[ir liver ^through the, hepatic artery, 

’ m those cases in which the original focus of infection is in the area of the 
'stemic circulation; though it may happen occasionally that the infective 
, r ent. Instead of passing through the lungs, reaches the liver thfough-the- i n fo» - 



564 


DISEASES OF THE DIGESTIVE SYSTEM. 


ri or vena cava and the h epatic veins. A remarkable instance of multiple 
abscesses of arterial origin was afforded by the case of aneurism of the hepatic 
artery reported by Eoss and myself. Infection through the portal vein is 
mfleh more common. It results from dysentery and other ulcerative affections 
of the bowels, appendicitis, occasionally after typhoid fever, in rectal affec¬ 
tions, and in abscesses in the pelvis. In these cases the abscesses are multiple 
and, as a rule, within the branches of the portal vein—suppurative pylephle¬ 
bitis. 

(4) A not uncommon cause of suppuration is inflammation of the bile- 
passages caused by gall-stones, more rarely by parasites—suppurative cho¬ 
langitis. 

In some instances of tuberculosis of the liver the affection is chiefly of 
the bile-ducts, with the formation of multiple tuberculous abscesses containing 
a bile-stained pus. 

(5) Foreign bodies and parasites. In rare instances foreign bodies, such 
as a needle, may pass from the stomach or gullet, lodge in the liver, and 
excite an abscess, or, as in several instances which have been reported, a for¬ 
eign body, such as a needle or a fish-bone, has perforated a branch or the por¬ 
tal vein itself and induced pylephlebitis. Echinococcus cysts frequently cau-e 
suppuration, the penetration of round worms into the liver less commonh, 
and most rarely of all the liver-fluke. 

Morbid Anatomy.— (a) Of the Solitary or Tropical Abscess.—'T his 
has been described under amoebic dysentery (p. 4). 

(6) Of Septic and Pyasmio Abscesses.— These are usually multiple, 
though occasionally, following injury, there may be a large solitary collection 
of pus. 

In suppurative pylephlebitis the liver is uniformly enlarged. The cap¬ 
sule may be smooth and the external surface of the organ of normal appearance. 
In other instances, numerous yellowish-white points appear beneath the cap¬ 
sule. On section there are isolated pockets of pus, either having a round out¬ 
line or in some places distinctly dendritic, and from these the pus may he 
squeezed. They look like small, solitary abscesses, but, on probing, are found 
to communicate with the portal vein and to represent its branches, distended 
and suppurating. The entire portal system within the liver may be involved: 
sometimes territories are cut off by thrombi. The suppuration may extend mb 
the main branch or even into the mesenteric and gastric veins. The pus maj 
be fetid and is often bile-stained; it may, however, be thick, tenacious, and 
laudable. In suppurative cholangitis there is usually obstruction by gall 
stones, the ducts are greatly distended, the gall-bladder enlarged and full <d 
pus, and the branches within the liver arc extremely distended, so that oi 
section there is an appearance not unlike that described in pylephlebitis. 

Suppuration about the echinococcus cysts may be very extensive, form in: 
enormous abscesses, the characters of which are at once recognized by the rein 
nants of the cysts. 

Symptoms, —(a) Of the Large Solitary Abscess.—T he abscess may i" 
latent and run a course without definite symptoms; death may occur slid 
denly from rupture. 

Fever, pain, enlargement of the liver, and a septic condition are the impel 
tant symptoms of hepatic abscess. The temperature is elevated at the out*- 
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and is pf an intermittent or septic type. It is irregular, and may remain 
normal or aven subnormal for a few days; then the patient has a rigor and 
imperature rises to 103° or higher. Owing to this intermittent character 
6 fever the disease is often mistaken for malaria. The fever may rise 
afternoon without a rigor. Profuse sweating is common, particularly 
' the patient falls asleep. In chrome eases there may he little or no 
'fever. One of my patients, with a liver abscess which had perforated the lung, 
coughed. pus after his temperature had been normal for weeks. The pain 
is variable, and is usually referred to the hack or shoulder; or there is a dull 
aching sensation in the right hypochondria in. When turned on (lie left side, 
the patient often complains of a heavy, dragging sensation, so that he usually 
prefers to lie on the right side; at least, this has been the case in a majority of 
the instances which have come under my observation. Pain on pressure over 
the liver is usually present, particularly on deep pressure at the costal margin 
in the nipple line. 

The enlargement of the liver is most marked in the right lolie, and, as 
the abscess cavity is usually situated more toward the upper than the under 
surface, the increase in volume is upward and to the right, not downward, ns 
in cancer and the other affections producing enlargement. Percussion in the 
mid-sternal and parasternal lines may show a normal limit. At the nipple- 
line the curve of liver d ulness begins to rise, and in the in id-axillary it may 
reach the fifth rib, while behind, near the spine, the area of dulness may he 
almost on a level with the angle of the scapula. Of course there are instances 
in which this characteristic feature is not present, as when the abscess occu¬ 
pies the left lobe. The enlargement of the liver may be so great as to cause 
bulging of the right side, and the edge may project, a hand’s-hreadlh or more 
below the costal margin. In such instances the snrfaee is smooth. Palpation 
is painful, and there inav he fremitus on deep inspiration. In some instances 
fluctuation may be detected. Adhesions may form to the abdominal wall and 
ho abscess may point below the margin of the ribs, or even in the epigastric 
■egion. In many eases the appearance of the patient is suggestive. The skin 
las a sallow, slightly ietcroid tint, the face is pale, the complexion muddy, the 
•onjunctivie arc infiltrated, and often slightly bile-tinged. There is in the 
facies and in the general appearance of the patient a strong suggestion of the 
existence of abscess. There is no internal affection associated witli suppura¬ 
tion which gives, I tliink, just the same, hue as certain instances of abscess of 
the liver. Marked jaundice is rare. Diarrhma may he present and may give 
mi important clew to the nature of the case, particularly if anuchin are found 
in the stools. Constipation may oeeur. 

Perforation of the lung occurred in 9 of the 27 eases in my series. The 
symptoms are most characteristic. The extension may occur through the dia¬ 
phragm, without actual rupture, and with the production of a purulent pleu¬ 
risy and invasion of the lung. With cough of an aggravated and convulsive 
character, there are signs of involvement at the base of the right lung, defective 
resonance, feeble-tubular breathing, and increase in the tactile fremitus; but 
the most characteristic feature is the presence of a reddish-brown expectoration 
of a brick -dust col or, resembling anghovy sauce. This, which was noted origi¬ 
nally by Budd, was present in our cases, and in addition Reese and I*fleur 
found the amoeba; coli identical with those which exist in the liver abscess and 

9 • 
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in the stools. They are present in variable numbers and display active amir, 
boid movements. The brownish tint of the expectoration is due to blow I- 
pigment and blood-corpuscles, and there may be orange-red crystals of hamia- 
toidin. 

The abscess may perforate externally, as mentioned already, or into flu 
stomach or boVel; occasionally into the pericardium. The duration of this 
form is very variable. It may run its course and prove fatal in six or eight 
weeks or may persist for several years. 

The prognosis is serious, as the mortality is more than 50 per cent. The 
death-rate has been lowered of late years, owing to the great fearlessness with 
which the surgeons now attack these cases. 

(b) Op the Pyemic Abscess and Suitubative Pylephlebitis.— Clin¬ 
ically these conditions can not be separated. Occurring in a general pyaunia. 
no special features may be added to the case. When thore is suppuration 
within the portal vein the liver is uniformly enlarged and tender, though 
pain may not be a marked feature. There is an irregular, septic fever, ami 
the complexion is -muddy, sometimes distinctly -icteroid. The features an 
indeed those of pyaemia, plus a slight icteroid tinge, and an enlarged ami 
painful liver. The latter features alone are peculiar. The sweats, chills, pros¬ 
tration, and fever have nothing distinctive. 

Diagnosis.—Abscess of the liver may be confounded with intermittent 
fever, a common mistake injpialariaLiegions. i Practically an intermittent 
fever which resistsjtjlUBffie, is not malarial. tLaveran’s organisms are also 
absent from the blood. When the abscess bursts into the pleura a right-sided 
I em pyema is produced and perforation of the lung usually follows. When 
:^he liver abscess has been latent and dysenteric symptoms have not been 
marked, the condition may be considered ffimpy ema or abscess of the lung, 
fn such cases the) anchovy-sauce-like color of the pus and thotprescncc <>1 
the amoebae will enable one 'fo in&'ke a definite diagnosis. -Perforation exter¬ 
nally is readily recognized, and yet in an abscess cavity in the epigastric region 
it may be difficult to say whether it has proceeded from the liver or is in the 
abdominal wall. When the abscess is large, and the adhesions are so firm 
that the liver does not descend during inspiration, the exploratory needle doe? 
not make an up-and-down movement during aspiration. The diagnosis ol 
(Sggpufsitmg echinococcus cyst is rarely possible, except in Australia and Ice¬ 
land, where hydatids are so common. 

Perhaps the most important affection from which suppuration within tin 
liver is to be separated is thejjnierndttent hepatic fever associated with gall¬ 
stones. Of the cases reported a majority have been considered due to suppu¬ 
ration, and in two of my cases the liver had been repeatedly aspirated. Post¬ 
mortem examinations have shown conclusively that the high fever and chill? 
may recur at intervals for years without suppuration in the ducts. The dis¬ 
tinctive features of this condition arei paroxysms of fever with rigors ami 
.sweats—which may occur with great regularity, but which more often!.an 
se parate d by long intervals—the^leepening of the jaundice after t.fre paroi- 
ysgia^thejenfire apyrexia in the intervals, and the^fiaintenance of the general 
nutrition.’£The time element also is impprtant, as in some of theaoxasea thi 
disease has lasted for several years. Finally, it is to be remembered that 
abscess of the liver, in temperate climates at least, is invariably secondary, and 
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the primary source must be carefully sought for, either in dysentery, sligl 
ulceration of the rectum, suppurating hemorrhoids, ulcer of the stomach, < 
in suppurativa disease of other parts of the body, particularly within the sku 
or in the bones. 

n Leucocytosis may be absent in the amoebic abscess of the liver; in gepti 
cases jt ma y be v ery high. 

Tn suspected cases, whether the liver is enlarged or not^exploratory aspire 
tion may be performed without risk. The needle may lie entered in the ante 
rior axillary line in the lowest interspace, or in the seventh interspace in the 
mid-axillary line, or over the centre of the area of dulness behind. The patien 
should be placed under ether, for it may be necessary to make several dec; 
punctures. It is not well to use too small an aspirator. No ill effects follow 
this procedure, even though blood may leak into the peritoneal cavity. Ex¬ 
tensive suppuration may exist, and yet lie missed in the aspiration, particu¬ 
larly when the branches of the portal vein are distended with pus. 

Treatment. —Pysemic abscess and suppurative pylephlebitis are invariably 
fatal. Troves, however, reports a case of pyaunic abscess following np|xmdi- 
citis in which the patient recovered after nn exploratory operation. Surgical 
measures are not justified in these cases, unless an abscess shows signs of 
pointing. As the abscesses associated with dysentery are often single, they 
afford a reasonable hope of benefit from operation. If, however, the patient 
is expectorating the pus, if the general condition is good and the hectic fever 
not marked, it is best to defer operation, as many of these instances recover 
spontaneously. The large single abscesses are the most favorable for operation. 
The general medical treatment of the cases is thnt of ordinary soptiemmia. 

IX. HEW GROWTHS m THE LIVER. 

These may be cancer, either primary or secondary, sarcoma, or angioma. 

Etiology. —Cancer of the liver is third in order of frequency of internal 
cancer. It is rarely primary, usually secondary to cancer in other organs. 
It is a disease of late adult life. According to Leichtenstem, over 50 per cent 
of the cases occur between the fortieth and the sixtieth years. It occasionally 
occurs in children. Women arc attacked less frequently than men. It is 
stated by some authors that secondary cancer is more common in women, owing 
to the frequency of cancer of the uterus. Ileredity is believed to have an influ¬ 
ence in from 15 to 20 per cent. 

In many cases trauma is an antecedent, and cancer of the hilo-passages is 
associated in many instances with gall-stones.'' Cancer is stated to be lass 
common in the tropics. 

" Morbid Anatomy. —The following forms of new growths occur in the liver 
and have a clinical importance: 

Canceb.—(1) Primary cancer, of which three forms may be recognized. 

(a) The massive cancer, which causes great enlargement and on section 
shows a-uniform mass of new growth, which occupies a large portion of the 
or gan Xt is grayish-white, usually not softened, and is abruptly outlined 
from the contiguous liver substance. 

( b ) Nodular cancer, in which the liver is occupied by nodular masses, 
somp large, some small, irregularly scattered throughout the organ, Usg- 
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ally in one region there is a larger, perhaps firmer, older-looking mass, which 
indicates (he primary seat, and the numerous nodules are secondary to it, 
This form is much like the secondary cancerous involvement, except that it 
seldom reaches a large size. 

(c) Adeno-carcinoma with cirrhosis. The liver varies in size, small as 
a rule, but in d few cases enlarged. The surface is usually mottled darir green,- 
with elevated yellowish nodules beneath the capsule, or even large globular 
masses projecting. On section the tissue is bile-stained, and there are innu¬ 
merable tumor masses, varying in size, separated from each other by strands 
of connective tissue, which may be 5 to 10 mm. across. The growths may lie 
unevenly distributed. The connection between the adenoma and the cirrhosis 
is not known, nor is it known which is primary. There is, as a rule, extensive 
vicarious hypertrophy of the liver tissue. Of the two cases which have been 
under my care, in one" I diagnosed cirrhosis, and the clinical picture was that 
of the ordinary atrophic form; the other I thought to be carcinoma (0. II 
Travis, J. H. H. Bull., 1902). The latter patient died of hannorrhage into 
the peritoneal cavity, a similar ending to that in the case reported by Peabody 

Histologically, the primary cancers are epithcliomata—alveolar and trabec¬ 
ular. The character of the cells varies greatly. In some varieties they are poly¬ 
morphous; in others small polyhedral; in others, again, giant cells are found. 
In rare instances, ah in one described by Greenfield, the cells are cylindrical. 
The trabecular form of epithelioma is also known as adenoma or adeno¬ 
carcinoma. 

(2) Secondary Cancer. —The organ may reach an enormous size, .10} 
pounds (Osier), 33 pounds (Christian). The cancerous nodules project 
beneath the capsule, and can be felt during life or even seen through the 
thin abdominal walls. They are usually disseminated equally, though in ran 
instances they may be conGned to one lobe. The consistence of the nodule.- 
varies; in some cases they are firm and hard and those on the surface show 
a distinct umbilication, due to the shrinking of the fibrous tissue in the centre 
These superficial cancerous masses are still sometimes spoken of as “ Eairei 
tubercles.” More frequently the masses are on section grayish-white in color 
oFTTaamorrhagic. Rupture of blood-vessels is not uncommon in these cases 
In one specimen there was an enormous clot beneath the capsule of the liver 
together with hsnmorrhage into the gall-bladder and into the peritonaeum 
The secondary cancer shows the same structure as the initial lesion, and i 
usually cither an alveolar or cylindrical carcinoma. Degeneration is commo 
inthese secondary growths; thus the hyaline transformation may convert la ry 
%reas into a dense, dry, grayish-yellow mass. Extensive areas of fatty dogei 
eralimnaay occur, sclerosis is not uncommon, and haemorrhages are frequen 
Suppuration sometimes follows. 

(3) Cancer of the bile-passages which has been already considered. 

Sabcoma.— Ofjirimary sarcoma of the-liver very few cases have been n 

ported. Secondary sarcoma is more frequent, and many .examples. o£ lymph' 
sarcoma and myxo-sarcoma are on record, less frequently ^jjo^arcoma or II 
smo oth or s triped myoma. 

The most important form is the melana-sarcoma, secondary to sarcon 
otiha eye or of the skin. Very rarely melano-sarcoma occurs primarily in tl 
liver. Of the reported cases Hanot excludes all but one. In this form t! 
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Jj?er is greatly enlarged, is either uniformly infiltrated with the growth which 

t js the eut surface the appearance of dark granite, or there arc large nodu- 
rphsses of a deep black or marbled color. There are usually extensive metus- 
|aSe^ and'in some instances every organ of the Ixxly is involved. Nodules of 
mefanp-saicoma of the skin may give a clew to the diagnosis. 

OthS&J'orms op Lived Tumod. —One of the commonest tumors in the 
liver is the angioma, which occurs as a small, reddish body’the size of a 
walnut, and consists simply of a series of dilated vessels. Occasionally in chil¬ 
dren angiomata grow and produce large tumors. 

O vsts a re occasionally found in the liver, either si ngle , which is not very 
uncommon, or multiple, when they usually coexist wifTT congenital cystic 
kidneys. *~ 

Symptoms. —It is often impossible to differentiate primary and secondary 
cancer of the liver unless the primary scat of the disease is evident, as in the 
case of scirrhus of the breast, or cancer of the rectum, or of a tumor in the 
stomach, which can be felt. As a rule,'cancer of Ihe liver is associated with 
progressive enlargement; but in some cases of primary nodular cancer, and 
in the cancer with cirrhosis the organ may not be enlarged. 2 _(<astnc disturb¬ 
ance,c,loss of appetite^ nausea, and vomiting are frequent. ^Progressive loss of 
flesh and strength may be the first symptoms .7 Pain or a sensation of uneasi¬ 
ness in the right hypochondriac region may be present, but enormous enlarge¬ 
ment of the liver may occur without the slightest pain. <(.Taundice, which is 
present in at least one-half of the eases, is usually of moderate extent, unless 
the common duct is occluded. Ascites is rare, except in the form of cancer 
with cirrhosis, in which the clinical picture is that of the atrophic form. Pres¬ 
sure by nodules on the portal vein or extension of the cancer to the peritonajum 
may also induce ascites. 

Inspection shows the'abdomen to be distended, particularly in the upper 
zone. In late stages of the disease, when emaciation is marked, the cancerous 
nodules can be plainly seen beneath the skin, and in rare instances even the 
nnbilications. oThc superficial veins are enlarged. On palpation the liver is 
felt, a hand’s-breadth or more below the costal margin, descending with each 
nspiration. The surface is usually irregular, and may present large masses 
ir smaller nodular bodies, either rounded or with central depressions. In 
instances of diffuse infiltration the liver may be greatly enlarged and present 
a perfectly smooth surface. The growth is progressive, and the edge of the 
liver may ultimately extend below the level of the navel. Although generally 
uniform and producing enlargement of the whole organ, occasionally the 
tumor in the left lobe forms a solid mass occupying the epigastric region. By 
percussion the outline can be accurately limited and the progressive growth of 
the tumor estimated. The spleen is rarely enlarged. Pyrexia is present in 
many cases, usually a continuous fever, ranging from 100 ° to 102 °; it inay be 
intermittent, with rigors. This may be associated with the cancer alone, ojr, 
as in one of my cases, with suppuration. (Edema of the feet, from an® mi a, 
usually supervenes. Cancer of the liver kills in from three to fifteen months. 
One of my patients lived for more than two years. 

Diagnosis. —The diagnosis is easy when thei liver is greatly enlarged and 
the s urface nodpl ar. The smoother forms of diffuse carcinoma may at first 
b* mistaken fir fatty or amyloid liver, but the presence of jaundice, the rapid 
W ^ 
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enlargement;, and the more marked cachexia will usually suffice to differen¬ 
tiate it. Perhaps the most puzzling conditions occur in the rare cases of 
enlarged amyloid liver with irregular gummata. The large echinococcus liver 
may present a striking similarity to carcinoma, but the projecting nodules 
are usually softer, the disease lasts much longer, and the cachexia is not 
marked. , 

Hypertrophic cirrhosis may at first be mistaken for carcinoma, as the jaun¬ 
dice is usually deep and the liver very large; but the absence of a marked 
cachexia and wasting, and the painless, smooth character of the enlargement 
are points against cancer. When in doubt in these cases, aspiration may be 
safely performed, and positive indication may be gained from the materials 
so obtained. In large, rapidly growing secondary cancers the superficial 
rounded masses may almost fluctuate and these soft tumor-like projections may 
contain blood. The form of cancer with cirrhosis can scarcely be separated 
from atrophic cirrhosis itself. Perhaps the wasting is more extreme and more 
rapid, but the jaundice and the ascites are identical. Mclano-sarcoma causes 
great enlargement of the organ. There are frequently symptoms of involve¬ 
ment of other viscera, as the lungs, kidneys, or spleen. Secondary tumors 
may occur in the skin. A very important symptom, not present in all cases, 
is melanuria, the passage of a very dark-colored urine, which may, however, 
when first voided, be quite normal in color. The existence of a melano-sar¬ 
coma of the eye, or the history of blindness in one eye, with subsequent extir¬ 
pation, may indicate at once the true nature of the hepatic enlargement. The 
secondary tumors may arise some time after the extirpation of the eye, as in 
a case under the care of J. C. Wilson, at the Philadelphia Hospital, or, as in 
a case under Tyson at the same institution, the patient may have a sarcoma 
of the choroid which had never caused any symptoms. 

The treatment must be entirely symptomatic. The question of surgica 
interference may be discussed. Keen has collected reports of 76 cases of resec 
tion of tumors of the liver, 63 of which recovered. 

X. FATTY LIVER. 

Two different forms of this condition are recognized-tthe fatty infiltre 
tion and fatty degeneration. 

J Patty infiltration occurs, to a certain extent, in normal livers, since the cell 
ways contain minute globules of oil. 

; id fatty degeneration, which is a much less common condition, t^e prnt< 
jdasm of the liver-cells is destroyed and the fat takes its place, as seen in cast 
of malignant jaundice and (in phosphorus poisoning. 

Patty liver occurs under the following conditions: (a) In association wit 
general obesity, in which case the liver appears to be one of the storehouses < 
the excessive fat. (b) In conditions in which the oxidation processes are into 
fered with, as in cachexia, profound anemia, and in phthisis. The fatty inti 
tration of the liver in heavy drinkers is to be attributed to the excessive demat 
made by the n-rygfn (c) Certain poisons, of which pl>t 

phorus is the most characteristic, produce an intense fatty degeneration wi 
necrosis of the liver-cells. The poison of acute yellow atrophy, whatever i 
nature, acts in the same way. 
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f The fatty liver is uniformly increased in size. The edge may reach below 
the level of the navel. It is smooth, looks pale and bloodless; on section it is 
dry, and renders the surface of the knife greasy. The liver may weigh many 
pounds, and yet the specific gravity is so low that the entire organ floats in 
water. 

The symptoms of fatty liver are not definite. Jaundice is jiever present; 
the stools pay be light-colored, but even in the most advanced grades the bile 
is still formed. Signs of portal obstruction are rare. Hemorrhoids are not 
very infrequent. Altogether, the symptoms are ill-defined, and are chiefly those 
of the disease with which the degeneration is associated. In cases of great 
obesity, the physical examination is uncertain; but in phthisis and cachectic 
e^Ktitiona^ the organ can be felt to be greatly enlarged, though smooth and 
painless. Fatty livers are among the largest met with at the bedside. 


XL AMYLOID LIVER. 


The waxy, lardaceous, or amyloid liver occurs ns part of a general degen¬ 
eration, associated withicachexias, particularly when the result of^ong-stand- 
ing suppuration. 

In practice, it is found oftenest in the prolonged suppuration of tubercu¬ 
lous disease, either of the lungs or of the bones. Next in order of frequency 
are the cases associatedjwith syphilis. Here there may be ulceration of the 
rectum, with which it is often eonnected^or chronic disease of the bone, or it 
may be present when there are no suppurative changes. It is found occasion¬ 
ally*^ rickets,$pi prolonged convalescence from the infectious fevers, and in 
the cachexia of cancer. 

The amyloid liver is large, and may attain dimensions equalled only by 
thoso of the cancerous organ. Wilks speaks of a liver weighing fourteen 
pounds. It iB solid, firm, resistant, on section amende, and has a semitranslu- 
cent, infiltrated appearance. Stained with a dilute solution of iodine, the 
areas infiltrated with the amyloid matter assume a rich mahogany-brown color. 
The precise nature of this change is still in question. It first attacks the 
capillaries, usually of the median zone of the lobules, and subsequently the 
interlobular vessels and the connective tissue. The cells are but little if at 
all affected. 

There are no characteristic symptoms of this condition. Jaundice docs not 
occur; the stools may be light-colored, but the secretion of bile persists. The 
physical examination shows the organ to be uniformly enlarged and painless, 
the surface smooth, the edge rounded, and the consistence greatly increased. 
Sometimes the edge, even in very great enlargement, is sharp and hard. The 
spleen also may be involved, but there are no evidences of portal obstruction. 

The diagnosis of the condition is, as a rule, easy. Progressive and great 
enlargement in connection with suppuration of long standing or wi syp 1S> 
is almost always of this nature. In rare instances, however, the amyloid liver 
is reduced in size. 


Tn the liver may attain considerable size and be smooth Mid ^ 

form, resembling, on physical examination, the fatty organ. The blood condi¬ 
tion at once indicates the true nature of the case. ^ 
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XU. ANOMALIES IN FORM AND POSITION OF THI 

LIVES. 

In transposition of the viscera the right lobe at the organ mayo cqnpy 'ffr 
left side. A.common and important anomaly is the tilting forward of f}* 
organ, so that the antero-postorior axis becomes vertical, not horizontal. In 
stead of the edge, of the right lobe presenting just below the costal margin, i 
considerable portion of the surface of the lobe is in contact with the.abdonuna 
parietes, and. the edge may be felt as .low, perhaps, as the navel. This ante 
version is apt to be mistaken for enlargement of the organ. 

The “ lacing ” liver is met with in two chief types. In one the anturio 
portion, chiefly of the right lobe, is greatly prolonged, and may reach tin 
transverse navel line, or oven lower. A shallow transverse groove separate, 
the thin extension from the main portion of the organ. The peritoneal coat 
ing of this groove may be fibroid, and in Tare instances the deformed portioi 
is connected with the organ by an almost tendinous membrane. The liver nw 
be compressed laterally and have a pyramidal shape, and the extreme left Imr 
der and the hinder margin of the left lobe may be much folded and incurved 
The projecting portion of the liver, extending low in the right flank, may In 
mistaken for a tumor, or more frequently for a movable right kidney. It: 
continuity with the liver itself may not be evident on palpation or on porous 
sion, as coils of intestine may lie in front. It descends, however, with inspire 
tion, and usually the margin can be traced continuously with that of the lof 
lobe of the liver. The greatest difficulty arises when this anomalous lappet o 
the liver is either naturally very thick and united to the liver by a very tlm 
membrane, or when it is swollen in conditions of great congestion of tin 
organ. 

The other principal type of lacing liver is quite different in shape. I 
is thick, broader above than below, and lies almost entirely above the trans 
verse line of the cartilages. There is a narrow groove just above the anterio 
> border, which is placed more transversely than normal. 

Movable Liver. —This rare condition has received much attention, ani 
J. E. Graham collected 70 reported cases from the literature. In a very con 
siderable number of these there has been a mistaken diagnosis. A slight grad: 
of mobility of the organ is found in the pendulous abdomen of enteroptosis 
and after repeated ascites. 

The organ is so connected at its posterior margin with the inferior voni 
cava and diaphragm that any great mobility from this point is impossible, e\ 
cept on the theory of a meso-hepar or congenital ligamentous union betweci 
these structures. The ligaments, however, may show an extreme grade o 
relaxation (the suspensory 7.5 cm., and the triangular ligament 4 cm., in on: 
of Leube’s cases); and when the patient is in the erect posture the organ inaj 
drop down so far that its upper surface is entirely below the costal margin 
The condition is rarely met with in men; 56 of the cases were in women, 
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I. DISEASES OF TIIE PANCREAS. 

L PANCREATIC INSUFFICIENCY. 

K 'Much?;attention has been given to the study of conditions in which the 
Mf$tion& of the gland are defective. No one sign is distinctive, hut a com- 
Ju&tion gives a fairly accurate picture. The lesions are sclerosis, atrophy, 
ggHrte and chronic inflammatory changes, new growths and possibly functional 
nMurbances without obvious alterations of structure. The indications are, 

1, Changes. inJthe .character of the stools; (a) jm excess of total fat in the 
faiecs, which in some cases has been as high as 90 per cent. The neutral fats 
predominate in cases not associated with jaundice. (6) Diminution of the 
tryptio.. energy, as shown by the failure to digest the nuclei of the muscle 
fibres (Schmidt test); (c) imperfect digestion of the carbohydrates. The 
stools are bulky, soft, acid, grayish wliite in color and have a peculiar odor. 

2, Changes in the urine; (a) sugar is present in certain cases, as considered 
under diabetes; (5) Cammidge’s reaction.—In many lesions of Hie pancreas 
this author claims that there is excreted by the kidneys a substance which in 
hydrolysis gives the reaction of a pentose. The Milne of this is still under 
discussion; the results with the improved method have been favorable, (c) 
The value of the presence in the urine of the fat-splitting ferment of Opie, 
the Sahli reaction, of lipnria, and of nialtosuria, has yet to be determined. 

H. HEMORRHAGE. 

Both Spiess (1866) and Zenker (1874) were acquainted with hemor¬ 
rhage ij}tft_the.pancreas as a cause of sudden death, but the great medico-legal 
importance of the subject was first fully recognized by F. W. Draper, of Bos¬ 
ton, whose townsmen, Harris, Fitz, Whitney, and others have contributed 
additional studies. In 4,000 autopsies Draper met .with 19 cases of pancreatic 
haemorrhage, in 9 or 10 of which no other cause of death was found. When 
th e bleeding is ex tensive the entire tissue of the gland is destroyed and the 
blood Invades the retro-peritoneal tissue. In other instances the peritoneal 
covering is broken and the blood fills the lesser peritonaeum (see ha-moperito- 
meum). The haemorrhage may be in connection with an acute pancreatitis or 
with necrotic inflammation of the gland. 

The nymptnm .1 are thus briefly summarized by Prince; “The patient who 
has previously been perfectly well, is suddenly taken with the illness which 
teimiaaies-lus life. . . . When the luemorrhage occurs the patient may lie 
quietly resting or pursuing his usual occupation. The pain which ushers in 
the attack is usually very severe and located in the upper part of the abdomen. 
It steadily increases in severity, is sharp or perhaps colicky in character. It 
is almost from the first accompanied by nausea and vomiting; the latter be-, 
comes frequent and obstinate, but gives no relief. The patient soon becomes 
anxious, restless, and depressed; he tosses about, and only with difficulty can 

be restrained in bed. The surface is cold and the forehead is covered with 
1 cold sweat. The pulse is weak, rapid, and sooner or later imperceptible. The 
ib^omen becomes tender, the tenderness being located in the upper part of the 
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abdomen or epigastrium-i Tympanites is sometimes marked. The tempera¬ 
ture is usually normal or subnormal. The bowels are apt to be constipated, 

m. ACUTE PANCREATITIS. 

(a) Acute Haemorrhagic Pancreatitis. —In this form the inflammation 
combined with haemorrhage, and it is difficult to separate dearly the two proi 
esses. 

Etiology. —A large majority of the oasesfoccur in adult males. McT’he< 
ran has reported one in a nine months' old child. Many of the patients hail 
been addicted to alcohol; others had suffered occasionally with severe pains 
and vomiting or with gall-stone colie. l’ciser found that 8 out of 121 col¬ 
lected cases of'acute pancreatitis were associated with parturition. He sug¬ 
gests that the manges bringing about the pancreatitis in these cases may be 
analogous to those occurring in the liver, kidneys, and other organs in eclamp¬ 
sia. Miinzer, on the other hand, advances the hypothesis that the initial 
necrosis |nay result from embolism with giant cells from the placenta. 

The.pancreas is found enlarged, and the interlobular tissue infiltrated 
with blood, and perhaps with clots. /The relation-of., gaLL-stonae to the con¬ 
dition has been demonstrated in a recent case (Opie))£ A small calculus had 
lodged in the diverticulum of Vater, closing its duodenal orifice and converting 
the common bile duct and the duct of Wirsung into a closed channel. Bile 
finding-its- way-in to the pancreas had caused hannorrhagic inflammation. In¬ 
jection of bile into the pancreatic ducts of dogs reproduces the lesion. The 
gland cells have undergone more or less wide-spread necrosis, and at the mar¬ 
gin of the necrotic areas are accumulations of inflammatory products, red 
blood-corpuscles, polynuclear leucocytes, and fibrin. There can he seen about 
the lobules and upon the omentum and mesentery opaque white specks, the 
fat necroses of Balser. 7 

Symptoms. —One of the most characteristic features is tho suddenness of 
the onset, usually with violent colicky pain in the upper part of the abdomen. 
^Nausea and (, vomiting follow, with s collapse symptoms, more or less severe 
according to the intensity of the attack. «The abdomen becomes swollen and 
tense and there is constipation. /• The temperature at first may be low; sub¬ 
sequently fever sets in, sometimes initiated by a chill. There may be early 
’ delirium. Collapse symptoms supervene, and death occurs usually from the 
second to the fourth day, or even earlier. The swelling and infiltration in the 
region of the pancreas necessarily involve the cceliac plexus, and the stretch¬ 
ing of the nerves may account for the agonizing pain and the sudden col¬ 
lapse. In a case which I have reported the semilunar ganglia-were swollen, 
the nerve-cells indistinct, and there was an interstitial infiltration of round 
cells. The Pacinian corpuscles in the neighborhood of the pancreas were enor¬ 
mously swollen and oedematous. 

Deep pressure on the upper part of the abdomen may give evidence of 
circumscribed resistance. 

Diagnosis.— T i)t 0 ° fl ' r '‘‘ 1 tnitn perforating peirit^ ; tir ; ° usu¬ 

ally suspected. Now that the condition has become better known the diagno¬ 
sis infra vitam has been made. “ Acute pancreatitis is to he suspected when 
a previously healthy person or a sufferer from occasional attacks of indigts- 
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tion is suddenly seized with a violent pain in the epigastrium followed by votu 
iting and collapse, and in the course of twenty-four hours by a cireumscribec 
epigastric swelling, tympanitic or resistant, with slight elevation of tempera¬ 
ture. Circumscribed tenderness in the course of the pancreas and tender spotf 
throughout the abdomen are valuable diagnostic signs ” (Fitz). An intorost- 
ing^case admitted to the Johns Hopkins Hospital illustrates ti common mis¬ 
take. (The young man had had symptoms of oils true tion of the bowels for 
three or four days. The abdomen was distended, tender, and very painful. 

. I.saw him on admission, agreed in the diagnosis of probable obstruction, and 
ordered him to be transferred at once to the o|>eraling-room. Hoisted found 
no evidence of obstruction, but in the region of the pancreas and at the root 
of the mesentery there was a dense, thick, indurated mass, and there were areas 
of fat-necrosis in both mesentery nnd omentum. Oddly enough this patient 
returned four years afterward with another attack, but lie refused to lie oper¬ 
ated upon and was taken awav by his friends. 

(6) Acute Suppurative Pancreatitis—Pancreatio Abscess. —Pits, in his 
monograph in 1889, reported 22 cases. To this list Kiirte has added 21. Of 
the cases, 32 were in males. 

Etiology.— The etiology in a majority of eases is doubtful.; Dyspeptic dis¬ 
turbances and.truuma have preceded the onset in some instances. In 2-1 cases 
there was a single abscess; in 14 there were numerous small abscesses. In other 
instances there was a diffuse purulent infiltration. Some of the sequels are 
,peri-pancreatic abscess,.-perforation into the stomach,-the duodenum, or tho 
peritomeum, anck thrombosis of the portal vein. 

Symptoms. —The symptoms of suppurative pancreatitis are not always well 
defined. In one case in my wards Thayer made a correct diagnosis. Tho 
patient, aged thirty-four, had had occasional attacks of severe pain and vomit¬ 
ing. This was followed by fever and delirium. A deep-seated mass was felt 
in tho median line just above tho umbilicus. Finney ojierated and found dis¬ 
seminated fat-necrosis and a deep-seated abscess with necrotic pancreatic tis¬ 
sue. The patient recovered. The course of the suppurative form is much 
more chronic. Icterus, fatty diarrhoea, and sugar in the urine have been met 
with in some cases. The presence of a tumor mass in the epigastrium is ot 
the greatest moment. 

(c) Gangrenous Pancreatitis. —Complete necrosis of the gland, or part of 
it, may follow either haemorrhage or-hannorrhagic inflammation, and in excep¬ 
tional cases may occur after? suppurative infiltration or,after injury or the 
^perforation of an ulcer of the stomach. In Fitz’s monograph 15 cases uro 
reported. Korte has increased this number to 40. Symptoms of hemorrhagic 
pancreatitis may precede or be associated with it. Death usually follows in 
from ten to twenty days, with symptoms of collapse. 

Anatomically the pancreas may present a dry necrotic appearance, but as 
a rule the organ is converted into a dark slaty-colored mass lying nearly free 
'n the omental cavity or attached by a few shreds. In other instances the 
totally or partially sequestrated organ may lie in a large abscess cavity, form¬ 
ing a palpable tumor in the epigastric region. In two eases, reported by Chiari, 
the necrotic pancreas was discharged per rectum, with recovery. 

Halation of Fat-necrosis to Pancreatic Disease. —In connection with all 
^°t®!_pf Jjgmcreatic disease small yellowish areas, to which Balser first directed 
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attention, may be found'in the interlobular pancreatic tissne^in,.the .mesen¬ 
tery* in the omentum,<|in the abdominal fatty tissue generally, and occasiou- 
aUyrin.the pericardial andmubcutaneous fat. It is stated that they may be 
present without disease of the gland, but this is doubtful. They are most fre¬ 
quent in the haemorrhagic and necrotic forms of pancreatitis, less common 
in the suppurative. In the pancreas the lobules are seen to be separated^ & 
dead-white necrotic tissue, which gives a remarkable appearance to the section. 
In the abdominal fat the areas are usually not larger than a pin’s head; they 
at once attract attention, and may be mistaken, on superficial examination, for 
miliary tubercles or neoplasms. They may be larger; instances have been re¬ 
ported in which they were the size of a hen’s egg. On section they have a soft, 
tallowy consistence. E. LangerhanB has shown that this substance is a com¬ 
bination of lime with certain fatty acids. They may be crusted with limp, 
and in a man, aged eighty, who di e d of Bright’s disease, I found the lobules 
of the pancreas entirely isolated by areas of fat-necrosis with extensive depo¬ 
sition of lime salts. There is no necessary etiological relation between disease 
of the pancreas and disseminated fat-necroses of the abdomen at the time 
the latter are discovered. They have been found accidentally in laparotomy 
for ovarian tumor and in instances in which tho pancreas has been normal. 
They may be present in thin persons or in association with gall-stones. Bacil¬ 
lus coli was present in two instances, with diphtheritic colitis, examined by 
Welch, though in most cases tho areas of necrosis are sterile. > Langcrhans 
produced fat-necrosis by injecting extract of pancreas into the peri-renal 
fatty tissue of a dog; and Hildebrand and Dettmcr have shown experimentally 
that the fatnecroses are caused by certain constituents of the pancreatic 
juice, but not by trypsin. 3 Flexner has demonstrated by chemical tests 
the existence of the fat-splitting ferment in peritoneal fat-necroses in 
recent human and experimental cases. The ferment (steapsin) disappears 
after five or six days in experimental necroses, and can not be demonstrated 
in the lime-incrustcd human ones. If H. I T. Williams has produced similar 
lesions in tho subcutaneous fat by inserting bits of sterile pancreas beneath 
the skin.i'Ey ligating the pancreatic ducts of cats Opie produced at the end of 
several weeks necrosis of almost the entire abdominal fat, together with foci 
in the subcutaneous tissue and in the pericardium. £ Flexner has produced acute 
haemorrhagic pancreatitis by injecting artificial gastric juice into the duct of 
Wirsung. ; Qpie has recently made the interesting observation that haemor¬ 
rhagic pancreatitis and fat-necrosis may be produced by injecting bile into the 
pancreatic duct of dogs, and has also shown that the penetration of bile into 
the pancreas may be the cause of these conditions in human cases. 

It is well for surgeons to remember that in two cases at least the most 
serious symptoms of acute pancreatic disease have been found in association 
only with wide-spread fat-necrosis of the gland. In a base reported by Stock- 
ton and Williams a man, on his return journey from Europe, was seized with 
vomiting and pain, without fever, but with a very small pulse. The patient 
died soon after his arrival in America. The post mortem showed a pancreas 
18 cm. long, at first sight normal, but on section most extensive bitty infiltra¬ 
tion with fat-necrosis was demonstrable. 



IV. CHRONIC PANCREATITIS. 

Anatomically there arc two forms (a) interlobular, including that cauw 
hy_occ1naion-of the duct, and (6) interacinar, a more diffuse process invadii 
''the islands of Langerhans, which are spared in the other fonms. It is foun 
sTa common condition, if microscopical examination is made. Tlie organ 
enlarged and hard and the lobules stand out clearly. So hard may the glan 
be that surgeons have frequently mistaken the enlarged and firm head for 
new growth. In the later stages the gland may be shrunken and cirrhoti 
Pancreatic calculi, i-gall-stones^ infections of the duct (catarrhal by exter 
sion from the duodenum) are the common causes; a very typical form occur 
in hasmochromatosis. The symptoms arc not very well defined. Many c 
the most characteristic specimens have been met with accidentally. When du 
to calculi and infection of the ducts there are'pin,vdyspepsia,\fatty stools 
jaundice, at-"times fever, and loss of weight. The jaundice may be due t 
compression of the head of the common bile-duet where it passes through thi 
gland. /Progressive wasting,rtho, urinary reactions (Oammidgc’s in practise! 
hands)f and jaundice are the most important diagnostic features, but at bes 
there is a good deal of uncertainty. It is quite possible, as Mayo Robson sug 
gests, that many instances of so-called catarrhal jaundice arc due to pressurt 
on the common duct by the swollen pancreatic tissue. Prom a surgical stand¬ 
point jaundice is a most important symptom and was present in every one oi 
the 18 cases selected to illustrate the clinical course, etc., in Mayo Robson and 
Cammidge’s work on the Pancreas. Drainage of the duets and removal of 
the Btones are advised. 


V. PANCREATIC CYSTS. 

Of 121 cases operated upon by surgeons 60 were in males and 66 it 
females; in 5 the sex was not given (Korte). Sixty-six of the cases occurred 
in the fourth decade. T. C. Railton’s case (which is not in Korte’s series), 
an infant aged six months, and Shattuck’s case in a child of thirteen and a 
half months, are the youngest in the literature. According to the origin 
Korte recognizes three varieties. 

(1) Traumatic Cases.—In this list of 33 cases 30 were in men and only 
3 in women. / Blows on the abdomen or.- constantly repeated pressure are the 
most common forms of trauma. One case followed severe massage. Usually 
with the onset there are inflammatory symptoms, pain, and vomiting, some¬ 
times suggestive of peritonitis. The contents of the cyst arc usually bloody, 
though in 13 of the traumatic cases it was clear or yellowish. 

(2) Cysts following Inflammatory Conditions.—In 51 cases the trouble 
began gradually after attacks of dyspepsia with colic, simulating somewhat 
that of gall-stones. Occasionally the attack set in with very severe symptoms, 
suggestive of obstruction, of the bowel. In this group thetumorappearedm 
19 cases sopn after the-onset of the pain; in others it was delayed for a period 
of from a few weeks to two or three years. McPhedran has reported a re¬ 
markable instance in which the tumor appeared in the epigastrium with signs 
of severe inflamma tion. It was opened and drained and believed to be a 
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hydrops of the lesser peritoneal cavity. Three months later a second cyst 
developed, which appeared to spring directly from the pancreas. 

(3) Cysts without any Inflammatory or Traumatio Etiology. —Of 33 cases 
in this group 26 were in women. A remarkable feature is the prolonged.,period 
ofjheir.exis fence—in one ease for forty-seven years, in one for between, six¬ 
teen and twenty years, in others for sixteen, nine, and eight years, in the major¬ 
ity for from two to four years. 

Morbid Anatomy. —Anatomically Korte recognizes (1) retention cysts- due 
to plugging of the main duct; (2) proliferation cysts of the pancreatic tissue— 
the cysto-adenoma; (3) retention cysts arising from the alveoli of the.gland 
and of the smaller ducts, which become cut off and dilate in consequence of 
chronic interstitial pancreatitis; (4) pseudo-cysts following inflammatory or 
traumatic affections of the pancreas, usually the result of injury, causing haem¬ 
orrhage and hydrops of the lesser peritonamm. 

Situation. —In its growth the cyst may (1) be in the lesser peritonaeum, 
push the stomach upward, and reach the abdominal wall between the stomach 
and the transverse colon; (2) more rarely the cyst appears above the lesser 
curvature and pushes the stomach downward; in both of these cases the situ¬ 
ation of the tumor is high in the abdomen, but (3) it may develop between 
the leaves of the transverse meso-colon and lie below both the colon and the 
stomach. The relation of these two organs to the tumor is variable, but in 
the majority of cases the stomach lies above and the transverse colon below the 
cyst. Occasionally, too, as in T. C. Railton’s case, the cyst may arise in the 
tail of the pancreas and project far over in the left hypochondrium in the 
position of the spleen or of a renal tumor. 

General Symptoms. —Apart from the features of onset already referred 
to, the patient may complain of no trouble whatever, particularly in the very 
chronic cases, unless the cyst reaches a very largo size. Painful colicky attacks, 
with nausea and vomiting and progressive enlargement of the abdomen, have 
frequently been noted, Patty diarrhoea from disturbance of the function of 
the pancreas is rare. Sugar in the urine has been present in a number of 
cases. ; Increased secretion of the saliva, the so-called pancreatic salivation, 
is also rare. Pressure of the cyst may sometimes cause jaundice, and in rare 
instances dyspnoea. Very marked loss of flesh has been present in a number 
of cases. A remarkable feature often noticed has been the transitory disap¬ 
pearance of the cyst. In one of Halsted’s cases the girth of the abdomen de¬ 
creased from 43 to 31 inches in ten days with profuse diarrhoea. Sometimes 
the disappearance has followed blows. 

Diagnosis. —The cyst occupies the upper abdomen, usually forming a 
semicircular bulging in the median line, rarely to either side. In 16 cases 
Korte states that the chief projection was below the navel. In one case oper¬ 
ated upon by Halsted the tumor occupied the greater part of the abdomen 
The cyst is immobile, respiration having little or no influence on it. As already 
mentioned, the stomach, as a rule, lies above it and the colon below. 

In a majority of the cases the fluid is of a reddish or dark-brown color, 
and contains blood or blood coloring matter, cell detritus, fat granules, and 
sometimes cholesterin. The consistence of the fluid is usually mucoid, rarely 
thin. The reaction is alkaline, the specific gravity from ,1.010 to 1.020. In 
22 cases Korte states that the fluid was.not haemorrhagic. 
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The existence of ferments is important. Tn 51 cases they were prese 
in the fluid or in the material from the fistula. In 20 cases only one ferine 
was present, in 20 cases two, and in 14 cases all three of the pancreatic f< 
mentis were found. In view of the wide occurrence of diastatic and fi 
emulsifying ferments in various exudates, the most important and only pa 
tive sign in the diagnosis of the pancreatic secretion is the digestion of fibr 
and albumin. 

OfiMtm -—Of 160 cases of operation there were 150 recoveries. Tneisu 
and drainage was the operation performed in IMS eases, in 15 excision w 
performed. 


VI. TUMORS OF THE PANCREAS. 

Of new growths in the organ carcinoma is the most frequent. Sarcomi 
adenoma, and lymphoma are rare. 

Frequency. —At the General Hospital in Vienna in 18,069 autopsies thei 
were 22 cases of cancer of the pancreas (Biach). In 11.472 post mortems t 
Milan, Segxe found 132 tumors of the pancreas, 127 of which were care! 
nomata, 2 sarcomata, 2 cysts, and 1 syphiloma. In 6,000 autopsies at Guy’ 
Hospital there were only 20 eases of primary malignant disease of the orgai 
(Halo White). In the first 1,500 autopsies at the Johns Hopkins Itospita 
there were 6 cases of adeno-carcinoma, and 1 doubtful case in which the exac 
origin could not be stated. There were 8 eases of secondary malignant diseasi 
of the pancreas. The head of the gland is most commonly involved, but the 
disease may be limited to the body or to the tail. The majority of the patient) 
are in the middle period of life. 

Symptoms. —The diagnosis is not often possible. The following are th< 
most important and suggestive features: (a) Epigastric pains, often occur 
ring in paroxysms. (6) Jaundice, due to pressure of the tumor in the heat 
of the pancreas on the bile-duet. The jaundice is intense and permanent, am 
associated with dilatation of the gall-bladder, which may reach a very large 
size, (c) The presence of a tumor in the epigastrium. This is very variable 
In 137 cases Da Costa found the tumor present in only 13. Palpation undei 
antesthesia with the stomach empty would probably give a very much largei 
percentage. As the tumor rests directly upon the aorta there is usually a 
marked degree of pulsation, sometimes with a bruit. There rnay be pressure 
on the portal vein, causing thrombosis and its usual sequels, (d) Symptoms 
due to loss of function of the pancreas are less important. Fatty dinrrluea is 
not very often present. In consequence of the absence of bile the stools are 
usually very clay-colored and greasy. Diabetes also is not common. («) A 
very rapid wasting and cachexia. Of other symptoms nausea and vomiting 
are common. In some instances the pylorus is compressed and there is great 
dilatation of the stomach. In a few cases there has been profuse salivation. 

The points of greatest importance in the diagnosis are the intense and 
permanent jaundice, with dilatation of the gall-bladder, rapid emaciation, 
and the presence of a tumor in the epigastric region. Of less importance are 
features pointing to disturbance of the function of the gland. 

Of other new growths sarcoma and lymphoma have been occasionally 
found. Miliary tubercle is not very uncommon in the gland. Syphilis may 
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occur as rather a chronic interstitial inflammation, or in the form of gummata. 

The outlook in tumors of the pancreas is, as a rule, hopeless. However, 
of 10 cases operated upon of late years, 6 recovered (Korte). 

VXL PANCREATIC CALCULI. 

Pancreatic lithiasis is comparatively rare. In 1883 George W. Johnston 
collected 35 cases in the literature. In 1,500 autopsies at the Johns Hopkins-' 
Hospital there were 2 cases. 

The stones are usually numerous, either round in shape or rough, spinous 
and coral-like. The color is opaque white. They are composed chiefly of car¬ 
bonate of lime. The effects of the stones are: (1) A chronic interstitial in¬ 
flammation of the gland substance with dilatation of the duct; sometimes there 
is cystic dilatation of the gland; (2) acute inflammation with suppuration; 
(3) the irritation of the stones, as. in thegaDFbTadder, may. lead tO earcinoma. 

Symptoms. —The cases are not often diagnosed. Pains in the epigastrium, 
often very severe, but not characteristic; the signs of pancreatic insufficiency 
already described, and the X-rays, which show the pancreatic but not the 
biliary concretions, are suggestive features. An analysis of the calculi passed 
with the stools may alone serve to distinguish a case from one of gall-stones. 
Operation has been performed in five or six cases. In Mayo Robson’s case 
the stones were removed from the duct of Wirsung. 


J. DISEASES OF THE PERITON iETJM. 

I. ACUTE GENERAL PERITONITIS. 

Definition. —Acute inflammation of the peritonaeum. 

Etiology. —The condition may be primary or secondary. 

(а) Pbimaby, Idiopathic Pekitonitis. —Considering how frequently the 
pleura and pericardium are primarily inflamed the rarity of idiopathic in¬ 
flammation of the peritonaeum is somewhat remarkable. * It may follow cold or 
exposure and is then known as rheumatic peritonitis. No instance of the kind 
has come under my notice. IniBright’s disease,'- gout and} arterio-sclerosis 
acute peritonitis may occur as a terminal event. Of n>2 cases of peritonitis 
which came to autopsy at the Johns Hopkins Hospital, 12 were of this form. 
In these there was some pre-existing chronic disease (Flexner). 

(б) Sjjcondaby pekitonitis is due to extension of inflammation from, or 
perforation of one of the organs covered by the peritonaeum. Peritonitis from 
extension may follow inflammation of the stomach or intestines, extensive 
ulceration in these parts, cancer, acute suppurative inflammations of the spleen, 
liver, pancreas, retroperitoneal tissues, and the pelvic viscera. 

Perforative peritonitis is the most common, following external wounds, 
perforation of ulcer of the stomach or bowels, perforation of the gall-bladder, 
abscess of. the liver, spleen, or kidneys. Two important causes are appendi¬ 
citis and suppurating inflammation about the Fallopian tubes and ovaries. 
There are instances in which peritonitis has followed rupture of an appar¬ 
ently normal Graafian follicle. 
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■ Of the above 102 cases, 56 originated in an extension from some disease 
abdotninal viscus. The remaining 34 followed surgical operations upon tl 
peritonaeum or the contained organs. 

^ The peritonitis of septicaemia and py.emia is almost invariably the resu 
of a local process. An exceedingly acute form of peritonitis may be caused t 
I®development of tubercles on the membrane. 

^ Morbid Anatomy. —In recent cases, on opening the abdomen the intei 
oils are distended and glued together by lymph, and (he peritonamr 
its a patchy, sometimes a uniform injection. The exudation may lie 
(i)* Fibrinous, with little or no fluid, except a few pockets of clear serui 
jetween the coils, (b) Sero-fibrinous. The coils are covered with lympl 
md there is in addition a large amount of a yellowish, sero-librinous fluid 
[n instances in which the stomach or intestine is perforated this may bo mixa 
vith food or fasces, (c) Purulent, in which the exudate is either thin an< 
jreenish-yellow in color, or opaque white and creamy, (tl) Putrid. Occa 
ionally in puerperal and perforative peritonitis, particularly when the lattei 
ias been caused by cancer, the exudate is thin, grayish-green in color, anc 
ias a gangrenous odor, (r) 1 hemorrhagic. This is sometimes found as nr 
dmixture in cases of acute peritonitis following wounds, and occurs in tilt 
aneeron s and tub ercul ous forms. (/) A rare form occurs in which the injec¬ 
tion is present, but almost all signs of exudation are wanting. Close inspection 
may be necessary to detect a slight dulling of the serous surfaces. 

The amount of the elfusion varies from half a litre to 20 or 30 litres. 
There are probably essential differences between the various kinds of peri¬ 
tonitis. 

Bacteriology of Acute Peritonitis. —Much work has lieen done lately upon 
the subject. Flcxner has analyzed 102 cases of peritonitis, in which bacterio¬ 
logical studies wore made, which came to autopsy in the .lolnis Hopkins Hos¬ 
pital. He makes three classes. The first class embraces the primary or idio¬ 
pathic form, of which 12 cases were found. These were with one exception 
mono-infections. The prevailing micro-organism was the streptococcus pyog¬ 
enes (five times), the remaining ones being the staphylococcus aureus, micro¬ 
coccus lanceolatus, bacillus proteus, pyocyancus, eoli communis, and the in¬ 
fluenza bacillus. The second class followed operations upon the pcritonieum, 
excepting operations upon the intestine. The majority of these cases were 
examples of wound infection. They were 33 in number. In 25 of these mono¬ 
infections, in 8 mixed infections existed. The prevailing micro-organism was 
the staphylococcus aureus, which was present alone in 12 and combined in 2 
cases. The streptococcus occurred 5 times uncombined and 4 times com¬ 
bined. The .bacillus coli was found 5 times in all, being unassociated in 3 
cases. Other organisms found were the micrococcus lanceolatus, staphylococcus 
albns, bacillus pyocyancus, and airogenes capsulatus. The remaining 56 cases, 
forming theJhird.class, were instances of intestinal infection, these com¬ 
prised 23 mono-'and 33 polyinfections. The predominating micro-organism 
was the bacillus coli communis which occurred in 43 cases, 8 limes alone and 
35 in association. The streptococcus was present in 37 eases, lieing alone m 7. 
The staphylococci, pneumococcus, bacillus proteus, pyocyancus, yphosus, an 
arogenes capsulatus occurred in a smaller number of instances. 

Among the micro-organisms thus far found rarely m peritonitis, may 
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mentioned the gonococcus, the anthrax bacillus, the proteus bacillus, and the 
, typhoid bacillus. The gonorrhoeal form arises from salpingitis and may occur 
in children. Welch has found the bacillus coli communis in peritonitis due 
to ulceration of the intestines without perforation. 

Symptoms. —In the perforative and septic cases the onset is marked by 
chilly feelings or; an actual rigor with intense pain in the abdomen. In typhoid 
fever, when the sensorium is benumbed, the onset may not be noticed. The 
pain is general, and is usually intense and aggravated by movements and pres¬ 
sure. A position is taken which relieves the tension of the abdominal mus¬ 
cles, so that the patient lies on the back with the thighs drawn up and the 
shoulders elevated. The greatest pain is usually below the umbilicus, but in 
peritonitis from perforation of the stomach pain may bo referred to the back, 
the chest, or the shoulder. The respiration is superficial—costal in type— 
as it is painful to use the diaphragm. For the same reason the action of 
coughing is restrained, and even the movements necessary for talking arc lim¬ 
ited. In this early stage the sensitiveness may be great and the abdominal 
muscles are often rigidly contracted. If the patient is at perfect rest the pain 
may be very slight, and there are instances in which it is not at all marked, 
and may, indeed, be absent. 

The abdomen gradually becomes distended and tense and is tympanitic on 
percussion. The pulse is rapid, small, and hard, and often has a peculiar wirv 
quality. It ranges from 110 to 150. The temperature may rise rapidly after 
the chill and reach 104° or 105°, but the subsequent elevation is moderate. 
In some very severe cases there may be no fever throughout. The tongue at 
first is white and moist, but subsequently becomes dry and often red and fis¬ 
sured. Vomiting is an early and prominent feature and causes great pain. Thu 
contents of the stomach arc first ejected, then a yellowish and bile-stained 
fluid, and finally a greenish and, in rare instances, a brownish-black liquid with 
slight focal odor. The bowels may be loose at the onset and then constipa¬ 
tion may follow. Frequent micturition may be present, less often retention. 
The urine is usually scanty and high-colored, and contains a large quantity 
of indican. 

The appearance of the patient when these symptoms have fully developed 
is very characteristic. The face is pinched, the eyes are sunken, and the expres¬ 
sion is very anxious. Th<ua?pstant vomiting, of fluids causes a wasted Appear¬ 
ance, and the hands sometimes present the washer-woman’s skin. Except in 
cholera, we see the Hippocratic,fqcics. more frequently.in this than in any 
other" disease—'“ft.. sharp nose,hoi low eyes, collapsed temples; the ears cold, 
contracted, and their lobes turned out; the skin about the forehead being rough, 
distended, and parched; the color, of the whole face being brown, black, livid, 
or lead-colored.” There are one or two additional points about the abdomen. 
(The tympany is usually excessive, owing to the great relaxation of the walls of 
the intestines by inflammation and exudation. Thp splenic dulness may lie 
obliterated, the. diaphragm pushed up, and the apex beat of the heart dislo¬ 
cated to the fourth interspace. The liver dulness may be greatly reduced, or 
may, in the mammary line, be obliterated It has been claimed that tbia. is a 
distincti v e featu re of perforative peritonitis, but on several occasions I have 
been able to demonstrate that the liver dulness in the middle and mammary 
line was obliterated by tympanites alone. In the axillary line, on the other 
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frand, the liver duiness, thougli diminished, may |>ersist. Piu gyiui-porilo mmiin. 
following perforation more certainly obliterates the hepatic duiness. In'such 
cases the fluid effused prodoieauudulness in the lateral regions; hut with gas 
Jn the peritomeum, if the patient is turned on the left side, a clear note is 
EearcTbenaath the seventh and eighth ribs. Acute peritonitis may present a 
flat, rigid abdomen throughout its course. , 

Effusion of fluid—ascites—is usually present except' in some acute rapidly 
fatal cases. The flanks are dull on percussion. The duiness may be movable, 
though this depends altogether upon the degree of adhesions. There may bo 
considerable effusion without either movable duiness or fluctuation. A fric¬ 
tion-rub may be present, as first pointed out by Bright, but it is not nearly so 
common in acute as in chronic peritonitis. 

Course. —The acute diffuse peritonitis usually terminates in death. The 
most intense forms may kill within thirty-six to forty-eight hours; more com¬ 
monly death results in four or five days, or the attack may be prolonged to 
eight or ten days. The pulse becomes irregular, the heart-sounds weak, the 
breathing shallow; there are lividity with pallor, a cold skin with high rectal 
temperature—a group of symptoms indicating profound failure of the vital 
functions for which Gee has revived the old term jifinifijinita. Occasion¬ 
ally death occurs with great suddenness, owing, possibly, to paralysis of tho 


nean. , 

Diagnosis. —In typical cases the severe pain at onset, the distention of the 
abdomen, the tenderness, the fever, the gradual onset of effusion, collapse, 
and the vomiting give a characteristic picture. Careful inquiries should at 
once be made concerning the previous condition, from which a clew can often 
be had as to the starting-point of the trouble. In young adults a considerable 
proportion of all cases depends upon perforating appendicitis, and there may 
be an account of previous attacks of pain in the iliac region, or of constipa¬ 
tion alternating with diarrhoea. In women the most frequent causes are sup¬ 
purative processes in the pelvic viscera, associated with salpingitis, abscesses 
in the broad ligaments, or acute puerperal infection. Perforation of gastric 
ulcer is a more common factor in women than in men. It is not always easy 
to determine the cause. Many cases come under observation for the first time 
with the abdomen distended and tender, and it is impossible to make a satis¬ 
factory examination. In such instances the pelvic organs should be examined 
with the greatest care. In typhoid fever, if the patient is conscious, the sud¬ 
den onset Of pain, the tenderness, rigidity, muscle spasm, and the aggravation 
of the general symptoms indicate what has happened. When the patient is 
in.deep coma, on the other hand, the perforation may lie overlooked. The fol¬ 
lowing conditions arc most apt to lie mistaken for acute peri oni is. 

(a) Acute Entero-colitis.-Mem the pain and distention and the sensitive¬ 
ness on pressure may be marked. The pain is more colicky m character, th . 

diarrhoea is more frequent, and the collapse is more extreme 

(b) The So-called Hysterical Peritonitis.—This has deceived the ve y 
elect, L almost every feature of genuine peritonitis, even the ™ lla P^’ 

be dtnnkted. The onset ms, be sudden, with.«»» p.'» 

tenderness, remlting, disrrho., difflenlt, .» aicturt.on .n'l ihe eb.nde. 

Mo deenbitus. Even the temperature ms, beSereted 

rence of the attack. A case has been reported by Bnstowe in wmen lour 
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attacks occurred within a year, and it was not until special hysterical symp¬ 
toms developed that the true nature^of the trouble was suspected. 

(c) Obstruction of the bowel, as already mentioned, may simulate perito¬ 
nitis, both having pain, vomiting, tympanites, and constipation in common. 
It may for a couple of days really be impossible to make a diagnosis in the 
absence of a satisfactory history. 

(d) Rupture 'of an abdominal aneurism or embolism of the superior mes¬ 
enteric artery may cause symptoms which simulate peritonitis. In the latter, 
sudden onset with sesascupain, the collap s qsy mptoms, frequent-vomiting, and 
great distention-of the abdomen may-be-present. 

(e) I have already referred to the fact that acute htemorrhagic pancre¬ 
atitis may be mistaken for peritonitis. Lastly, a ruptured tubal pregnancy 
may resemble acute peritonitis. 

n. PERITONITIS IN INFANTS. 

Peritonitis may occur in the foetustas a consequence of syphilis, and may 
lead to constriction of the bowel by fibrous adhesions. 

X In the new-born a septic peritonitis may extend from an inflamed cord. 
Distention of the abdomen, slight swelling and redness about the cord, and 
not infrequently jaundice are present. It is an uncommon event, and existed 
in only 4 of 61 infants dying with inflammation off the cord and septicaemia 
(Runge). 

J. During childhood peritonitis arises from causes similar to those affect¬ 
ing the adult.G^Perforative appendicitis is common. 6 Peritonitis following 
blows or kicks on the abdomen occurs more frequently at this period. In 
boys Injury while playing foot-ball may be followed by diffuse peritonitis. A 
rare cause in children is extension, through t.ha diaphragxa(jrom.an-■empyema. 
There are on record instances of peritonitis occurring in several children at 
the same school, and it haafbeen attributed to sewer-gas poisoning. It was in 
investigating an epidemic of this kind at the Wandsworth school, in London, 
that Anstie received the post-mortem wound of which he died. It is to lie 
remembered that peritonitis in children/may follow the gonorrhoeal vulvitis 
so common in infant homes and hospitals. 

m. LOCALIZED PERITONITIS. 

1. 8nhphrcnio Peritonitis. —The general peritonaeum covering the right 
and left lobes of the liver may be involved in antegteosion fEom_the_pleura 
of ..suppurative, - tuberculous, or cancerous processes, ilnu various affections 
of the liver—cancer, abscess, hydatid disease, and in affections of the gall¬ 
bladder—the inflammation may be localized to the peritonaeum covering the 
upper surface of the organ. These forma of localized subphrenic peritonitis 
in the greater sac are not so important in reality as those which occur in the 
leas er peritonuppm . The anatomical relations of this structure are as follows: 
*Tt lies behind and below the stomach, the gastro-hepatic omentum, and the 
Ulterior layer of the great omentum. Its lower limit forms the upper layer 
of the transverse meso-colon. On either side it reaches from the hepatic to 
(he splenic flexure of the colon, and from the foramen of Winslow to the 
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lii l j lB p f the, spleen. Uulucd it covers and i.s I-gi-Hy f r .,„| r f 

thfejUttGISP 8 ' ItWJflfiPT limit is formed by flic frausMuaaJissuie uf flic liver, 
and by that portion of the diaphragm wliicli is covered by the lower layer of the 
right lateral ligament of the liver; the lobiis Spigelii lies bare in the cavity. 
The^foramep of Winslow, through which the lesser communicates with the 
greater peritonaeum, is readily closed by inflammation^ * 

Inflammatory processes, exudates, and luemorrbages may be confined en¬ 
tirely'!# the .lesser peritonaeum. The exudate of tuberculous peritonitis may 
be confined to it. Perforations of certain parts of the stomach, of the duode- 
'num, and of the colon may excite inflammation in it alone; and in various 
affections of the pancreas, particularly trauma and luemorrhage, the effusion 
into the sac has often been confounded with cyst of this organ. “ Pathological 
distention of the lesser peritoneum gives rise to a tumor in the left hypo¬ 
chondriac, epigastric, and umbdical regions of a somewhat characteristic shape*, 
but which appears to vary from time to time in form and size, according lo 
the conditions of the overlying stomach; for when the viseus is full of liquid 
contents it increases the area of the tumor’s dulness, while it makes its out¬ 
lines less definable by palpation, and if the stomach is distended with gas the 
dull area becomes resonant aud apparently the tumor may disappear alto¬ 
gether. The colon always lies below the tumor and never in front of or above 
it, as is the case in kidney enlargement ’’ (Jordan Lloyd). 

Special mention must lie made of the remarkable form of subphrenie 
abscess containing air, which may simulate closely pneumothorax, and hence 
was called by Leyden Fyo-pneumolliorax subphreniem. The affection has 
been thoroughly studied of late years by Heheurlcn, Mason, Mellzer, and I/* 
Dickinson. In 142 out of 110 recorded cases the cause wns known. In a few 
instances, as in one reported by Meltzer, the subphrenie abscess seemed to have 
followed pneumonia. Pyothorax is an occasional cause. By far the most fre¬ 
quent condition is gastric ulcer, which occurred in 80 of the cases. Duodenal 
ulcer was the cause in 6 per cent. In about 10 per cent of the cases the appen¬ 
dix was the starting-point of the abscess. Cancer of the stomach is an occa¬ 
sional cause. Other rare causes are trauma, which was present in one of my 
cases, perforation of an hepatic or a renal abscess, lesions of the spleen, 
abscess, and cysts of the pancreas. 

In a majority of all the cases in which the stomach or duodenum is per¬ 
forated—sometimes, indeed, in the cases following trauma, as in Case S of my 
series—the abscess contains air. 

ThSLgymptoms of subphrenie abscess vary very considerably, depending 
a good deal upon the primary cause. The-onset, as a rule, is abrupt, pariieu- 
larly when due to perforation of a gastric ulcer. There are severe pain, vom¬ 
iting, often of bilious or of bloody material; respiration is embarrassed, owing 
to the involvement of the diaphragm; then the constitutional symptoms occur 
associated with suppuration, chills, irregular fever, and emaciation Subse- 
fluently perforation may take place into the pleura or into tin* nng, wi 1 severe 
cough and abundant purulent expectoration. . , 

The conditions are so obscure that the diagnosis of subphrenie abscess is 
not often made. The perihepatic abscess beneath the arch of the diaphragm, 
whether to the right ot left of the suspensory ligament when it does not contain 
ah - , is almost invariably mistaken for empyema. When a pus collection of 
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any size is in the lesser peritonaeum, the tumor is formed which lias the char¬ 
acters already mentioned in a quotation from Mr. Jordan Lloyd. 

The most remarkable features are those which are superadded when the 
abscess cavity contains air. Here, on the right side, when the abscess is in 
the greater peritonaeum, above the right lobe of the liver, the diaphragm may 
be pushed up to the level of the second or third rib, and the physical signs on 
percussion and auscultation are those of pneumothorax, particularly the tym¬ 
panitic resonance and the movable dulness. The liver is usually greatly de¬ 
pressed and there is bulging on the right side. Still more obscure are the 
cases of air-containing abscesses due to perforation of the Btomach or duode¬ 
num, in which the gas is contained in the lesser peritoneum. Here the dia¬ 
phragm is pushed up and there are signs of pneumothorax on the left side. 
In a large Majority of all the cases which follow perforation of a gastric ulcer 
the effusion lies between the diaphragm above, and the spleen, stomach, and 
the left lobe of the liver below. 

The prognosis in subphrenic abscess is not very hopeful. Of the cases on 
record about 30 per cent only have recovered. 

2. Appendicular. —The most frequent cause in the male of localized peri¬ 
tonitis is inflammation of the appendix vermiformis. The situation varies 
with the position of this extremely variable organ. The adhesion, perforation, 
and intraperitoneal abscess cavity may be within the pelvis, or to the left of 
the median line in the iliac region, in the lower right quadrant of the umbil¬ 
ical region—a not uncommon situation—or, of course, most frequently in the 
right iliac fossa. In the most common situation the localized abscess lies upon 
the psoas muscle, bounded by the caecum on the right and the terminal por¬ 
tion of the ileum and its mesentery in front and to the left. In many of these 
cases the limitation is perfect, and post-mortem records show that complete 
healing may take place with the obliteration of the appendix in a mass of 
firm scar tissue. 

3. Pelvic Peritonitis. —The most frequent cause is inflammation about the 
uterus and Fallopian tubes. Puerperal septicaemia, gonorrhoea, and tubercu¬ 
losis are the usual causes. The tubes are the starting-point in a majority 
of the cases. The fimbriie become adherent and closely matted to the ovary, 
and there is gradually produced a condition of thickening of the parts, in 
which the individual organs are scarcely recognizable. The tubes are dilated 
and filled with cheesy matter or pus, and there may be small abscess cavities 
in the broad ligaments. Rupture of one of these may cause general perito¬ 
nitis, or the membrane may be involved by extension, as in tuberculosis of 
these parts. 

IV. CHRONIC PERITONITIS. 

The following varieties may be recognized; 

(a) Local adhesive peritonitis, a very common 'condition, which occurs 
particularly about the spleen, forming adhesions between the capsule and the 
diaphrag m , about the liver, less frequently about the intestines and mesen¬ 
tery. Points of thickening or puckering on the peritonaeum occur sometimes 
With union of the coils or with fibrous bands. In a majority of such cases the 
condition is met accidentally post mortem. T wo sets of sypiptOT 1 ™ how- 
ever, becapaecLhy. these adhesions. When a fibrous band is attached in such 
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a way as to font) a loop or snare, a coil of intestine may pass through it. Thus, 
uf the 295 eases of intestin al obstruction analyzed by Fifes* <$ were.due to 
this cause. The secondgroup' is less serious and comprises cases with persist¬ 
ent abdominal pain of a colicky character, sometimes rendering life miserable. 

(5) Diffuse Adhesive Peritonitis. —This is a consequence of an acute in¬ 
flammation, either simple or tuberculous. Tito peritonauim is (Alliterated. On 
cutting through the ulidominal wall, the coils of intestines are uniformly 
malted together and can neither lie separated from each other nor can the 
visceral and parietal layers lie distinguished. There may lie’ thickening of the 
layers, and the liver and spleen are usually involved in the adhesions. 

(c) Proliferative Peritonitis. —Apart from cancer and tubercle, which pro¬ 
duce typical lesions of chronic peritonitis, the most characteristic form is that 
which may be described under this heading. The essential anatomical feature 
is great thickening of the peritoneal layers, usually without much adhesion. 
The cases are sometimes seen with sclerosis of the stomach. In one instance 
I found it in connection with a sclerotic condition of the eiccum and the first 


part of the colon. It is not uncommon with cirrhosis of the liver. In the 
inspection of a case of this kind there is usually moderate effusion, more rarely 
extensive ascites. The peritonauim is opaque-white in color, and everywhere 
thickened, often in patches. The omentum is usually rolled and forms a 
thickened mass transversely placed between the stomach and the colon. The 
peritonauim over the stomach, intestines, and mesentery is sometimes greatly 
thickened. The liver and spleen may simply be adherent, or there is a con¬ 
dition of chronic perihepatitis or perisplenitis, so that a layer of firm, almost 
gristly connective tissue of from one-fourth to half an inch in thickness encir¬ 
cles these organs. Usually the volume of the liver is in consequence greatly 
reduced. The gastro-hepatie omentum may be constricted by this new growth 
luiftlhe calibre of the portal vein much narrowed. A serous effusion may lie 
present. On account of the adhesions which form, the peritonauim may be 
divided into three or four different sacs, as is more fully described under the 
tuberculous peritonitis. In these cases the intestines are usually free, though 
the mesentery is greatly shortened. There are instances of chronic peritonitis 
in which the mesentery is so shortened by this proliferative change that the 
intestines form a ball not larger than a cocoa-nut situated in the middle line, 
and after the removal of the exudation can be felt as a solid tumor. The 
intestinal wall is greatly thickened and the mucous membrane of the ileum 
is thrown into folds like the valvulie conniventes. This proliferative perito¬ 
nitis is found frequently in the subjects of chronic alcoholism. In cases of 
long-continued ascites the serous surfaces generally become fhickened and pre¬ 
sent an opaque, dead-white color. This condition is observed especially in 
hepatic cirrhosis, but attends tumors, chronic passive congestion, etc. 

T n- 0 n r„—„ peritonitis a friction may be felt usually m tire 

upp er zone of the abdomen. Polyorrhomenitis, polyserositis, general chronic 
ui%MoSoaif the serous, membranes, Concato’s disease (as the Ita J“ s 
it), may occur with this form as well as in the tuberculous vane y. p® 
cardium and W.h pleurae may be involved. 

In some instances of chronic peritonitis the membrane presen bujm 
ous nodular thickenings, which may be mistaken for tubercles. J. . yu 

has described a case of this sort associated with disseminated growths throng - 
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out the liver which were not cancerous. It has been suggested that some of 
the cases of tuberculous peritonitis cured by operation have been of this 
nature, but histological examination would, as a rule, readily determine be¬ 
tween the conditions. Miura, in Japan, has reported a ease in which these 
nodules contained the ova of a parasite. One case has been reported in which 
the exciting cause was regarded as cholesterin plates, which were contained 
within the granulomatous nodules. 

(d) Chronic Hsemoirhagie--Peritonitis. —Blood-stained effusions in the 
peritonaeum occur'particularly in cancerous and tuberculous disease. There 
is a form of chronic inflammation analogous to the haemorrhagic pachymen¬ 
ingitis of the brain. It was described first by Virchow, and is localized most 
commonly in the pelvis. Layers of new connective tissue form on the surface 
of the peritonaeum with large wide vessels from which haemorrhage occurs. 
This is repeated from time to time with the formation of regular layers of 
haemorrhagic effusion. It is rarely diffuse, more commonly circumscribed. 

V. NEW GROWTHS IN THE PEBTTONJEUM. 

(а) Tuberculous Peritonitis. —This has already been considered. 

(б) Cancer of the Peritonaeum. —Although, as-a rule, secondary to disease 
of the stomach, liver, or pelvic organs, cases of primary cancer have been 
described. It is probable that the so-called primary cancers of the serous 
membranes are endotheliomata and not carcinomata. Secondary malignant 
peritonitis occurs in connection with all forms of cancer. It is usually ehar- 
aotejized by a number of round tumors scattered over the entire peritoneum, 
sometimes small and miliary, at other times large and nodular, with puckered 
centres. The disease most commonly starts from the stomach or the ovaries. 
The omentum is indurated, and, as in tuberculous peritonitis, forms a mass 
which lies transversely across the upper portion of the abdomen. P*i»ary 
malignant disease of the peritomeum is extremely rare. CoUeid-ia-said to 
ha ve occu rred, forming enormous masses, which in one case weighed over 100 
pounds. Cancer of this membrane spreads, either by the detachment of small 
particles which are carried in the lymph currents and by the movements to 
distant parts, or by contact of opposing surfaces. It occurs more.iraqnantly 
in women than in men, and more commonly at the later period of life. 

The diagnosis of cancer of the peritonaeum is easy with a history of a 
local malignant disease; as when it occurs with ovarian tumor or with cancer 
of the pylorus. In cases in which there is no evidence of a primary lesion the 
diagnosis may be doubtful. The clinical picture is usually that of chronic 
ascites with progressive emaciation. There may be no fever. If there is much 
effusion nothing definite can be felt on examination. After tapping, irregular 
nodules or the curled omentum may be felt lying transversely across the upper 
portion of the abdomen. Unfortunately, this tumor upon which so much stre^ 
is laid occurs as frequently in tuberculous peritonitis and may be present m 
a typical manner in the chronic proliferative form, so that in itself it has no 
special diagnostic value. Multiple nodules, if large, indicate cancer, particu¬ 
larly in persons above middle life. Nodular tuberculous peritonitis is most 
frequent in children. The presence about the navel of secondary nodules and 
indurated masses is more common in cancer. Inflammation, suppuration, and 
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^ Mforrh^c . m both; more often in the latter. The histological exuuS 
tiou m cancer may show large multinnclear cells or groups of cells-the 
apOjatingjcell-gTOugs of FouliSr-which arc extremely suggestive. Tlie colloid 
cancer may pr^Ta totally different picture; instead of ascitic fluid, the 
abdomen is occupied by the seuu-sohd gelatinous substance, and is linn, not 
fluctuating. ’ 

And, lastly, there are instances of echinococci in the peritonamm which 
may Simulate cancer very closely. 


VI. ASCITES (Hydro-peritonaeum). 

Definition.— The accumulation of serous fluid in the peritoneal cavity. 

Etiology. (1) Local Causes.—( a) Chronic inflammation of the peri- 
tomeum, either simple, cancerous, or tuberculous, (b) Portal obstruction in 
the terminal branches within the liver, as in cirrhosis and chronic passhe 
congestion, or by compression of the vein in the gastro-hepalie omentum, 
either by proliferative peritonitis, by new growths, or by aneurism. (<■) Throm¬ 
bosis of the portal vein, (d) Tumors of the abdomen. The solid growths 
of the ovaries may cause considerable ascites, which may completely mask the 
true condition. Tlie enlarged spleen in leukannia, less commonly in malaria, 
may be associated with recurring ascites. 

(2) GfiMiauL. Causes.-— -The ascites is part of a general dropsy, the result 
of mechanical effects, as in heart-disease, chronic emphysema, and sclerosis 
of the lung. In cardiac lesions the effusion is sometimes confined to the pori- 
tomeum, in which case it is due to secondary changes in the liver, or it has 
been suggested to be connected with a failure of the suction action of this 
organ, by which the peritonaium is kept dry. Ascites occurs also in the dropsy 
of Bright’s disease, and in hydraimic states of the blood. 

Symptoms. —A gradual uniform enlargement of the abdomen is the char¬ 
acteristic symptom of ascites. The physical signs are usually distinctive, 
(a) Inspection .—According to the amount of fluid the abdomen is protu¬ 
berant and flattened at the sides. With large effusions, the skin is tense and 
may present the line® albicantes. Frequently the navel itself and the parts 
about it are very prominent. In many cases the superficial veins arc enlarged 
and a plexus joining the mammary vessels can be seen. Sometimes it can 
be determined by pressure on these veins that the current is from below upward. 
In some instances, as in thrombosis or obliteration of the portal vein, those 
superficial abdominal vessels may be extensively varicose. About the navel 
m cases of cirrhosis there is occasionally a large bunch of distended veins, the 
so-called caput Medusa;. The heart may be displaced upward. 

(6) Palpat ion .—Fluctuation is obtained by placing the lingers of one 
hand upon one side of the abdomen and by giving a sharp tap on the opposite 
aide with the other hand, when a wave is felt to strike as a definite shock 
against the applied fingers. Even comparatively small quantities of fluid 
nia y give this fluctuation shock. When the abdominal walls are thick or very 
fat, an assistant may place the edge of the hand or a piece of cardboard in 
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front of the abdomen. A different procedure is adopted in palpating for 
the solid organs in case of ascites. Instead of placing the hand flat upon the 
abdomen, as in the ordinary method, the pads of the fingers only, are placed 
lightly upon the skin, and then by a sudden depression of the fingers the fluid 
is displaced and the solid organ or tumor may be felt. By this method of 
“dipping” or displacement, as it is called, the liver may be felt below the 
costal margin, or the spleen, or sometimes solid tumors of the omentum or 
intestine. 

(c) Percussion. —In the dorsal position with a moderate quantity of fluid 
in the peritonaeum the flanks are dull, while the umbilical and epigastric 
regions, into which the intestines float, are tympanitic. This area of clear 
resonance may have an oval outline. Having obtained the lateral limit of the 
dulness on one side, if the patient turns on the opposite side, the fluid gravi¬ 
tates to the dependent part and the uppermost flank is now tympanitic. In 
moderate effusions this movable dulness changes greatly in the different pos¬ 
tures. Small amounts of fluid, probably under a litre, would scarcely give 
movable dulness, as the pelvis and the renal regions hold a considerable quan¬ 
tity. In such cases it is best to place the patient in the knee-elbow position, 
when a dull note will be determined at the most dependent portion. By care¬ 
ful attention to these details mistakes are usually avoided. 

The following are among the conditions which may be mistaken for dropsy: 
Ovarian tumor, in which the sac develops, as a rule, unilaterally, though when 
large" it is centrally placed. The dulness is anterior and the resonance is in 
the flanks, into which the intestines are pushed by the cyst. Examination per 
vaginam may give important indications. In those rare instances in which 
gas develops in the cyst the diagnosis may be very difficult. Succussion has 
been obtained in such cases, A distended bladder may reach abovo the umbil¬ 
icus. In such instances some urine dribbles away, and suspicion of ascites 
or a cyst is occasionally entertained. I once saw a trocar thrust into a dis¬ 
tended bladder, which was supposed to be an ovarian cyst, and it is stated that 
John Hunter tapped a bladder, supposing it to be ascites. Such a mistake 
should be avoided by careful catheterization prior to any operative procedures. 
And lastly, there are large pancreatic or hydatid cysts in the abdomen which 
may simulate ascites. 

Nature of the Ascitic Fluid. —Usually this is a dear serum, light yellow 
in the ascites of aruemia and Bright’s disease, often darker in color in cirrho¬ 
sis of the liver. The specific gravity is low, seldom more than 1,010 or 1.015, 
whereas in the fluid of ovarian cysts or chronic peritonitis the specific gravity 
is over 1.015. It is albuminous and sometimes coagulates spontaneously. 
Dock has called attention to the importance of the study of the cells in the 
exudate. In cancer very characteristic forms, with nuclear figures, may 1* 
found. Haemorrhagic effusion usually occurs in cancer and tuberculosis, and 
occasionally in cirrhosis. I have already referred to the instances of h®m- 
orrhagic effusion in connection with ruptured tubal pregnancy. 

A, chylous, milky exudate is occasionally found. There are, as Quincke 
has pointed out, two distinct varieties, a fatty and a chylous, which may he 
distinguished by the microscope, as in the former there are distinct fat-glob¬ 
ules. These cases have been sometimes connected with peritoneal or mesen¬ 
teric' cancer. In -the, true chylous ascites, the fluid is turbiiaadjailky. 1“ 
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Eo me -t Ft a perforation of tlio thoracic duct has ton 

found, but the condition does not necessarily follow obliteration of the thoracic 
duct. Mud grades of chylous ascites, which arc occasionally found clinically, 
may be due to the fact that the patient upon a milk diet has a permanent 
lipaamia, such as is present in young animals and in diabetics, in whom 
the liquor sanguinis is always fatty. Under such circumstances an exu¬ 
date may contain enough of the molecular base of the chyle to produce turbid¬ 
ity of the fluid. Some of the cases have been associated with filariasis. 

Treatment of the Previous Conditions. —(a) Acute Peritonitis._ ijtcst 

is enjoined upon the patient by the severe pain which follows the slightest 
movement, and he should lie propped in the position which gives him greatest 
relief. ^Whether morphia should be given will depend upon the cause. In 
the pain of appendicitis and of perforation in typhoid fever it is best to use 
1 an ice-bag and withhold the drug. Late in the disease and in hopeless condi¬ 
tions it may be given freely. The opium treatment so strongly advocated by 
the late Alonzo Clark has gone out of vogue. 

V Local applications—the ice-bag, hot turpentine stupes, or cloths wrung 
out of ice-water—may be laid upon the abdomen. 

l’be question of the use of purgatives in peritonitis has of late been warmly 
discussed. Theoretically it appears correct to give salines in concentrated 
form, which cause a rapid and profuse exosmosis of serum from the intestinal 
vessels, relieving the congestion and reducing the tedema, which is one impor¬ 
tant factor in causing the meteorism. It is also urged that the increased peri¬ 
stalsis prevents the formation of adhesions. In reading the reports of these 
successful cases, one is not always convinced, however, that peritonitis actually 
existed. Still, in cases of acute peritonitis due to extension or following oper¬ 
ation or in septic conditions the judgment of many careful men is decidedly 
in favor of the use of salines. The majority of cases of peritonitis which come 
under the care of the physician follow lesions of the abdominal viscera or are 
due to perforation of ulcer of the stomach, the ileum, or the appendix. In 
such cases, particularly in the large group of appendix cases, to give saline 
purgatives is, to say the least, most injudicious treatment. In these instances 
rectal Injections should be employed to relieve the large bowel. No symptom 
in acute peritonitis is more serious than the tympanites, and none is more 
difficult to meet. The use of the long tube and/injections containing turpen- 
. tine may be tried. Drugs by the mouth can not be retained. 

For the vomiting, ice and small quantities of soda water may bo employed. 
The patient should be fed on milk, but if the vomiting is distressing it is best 
not to attempt to give food by the mouth, but to use small nutrient ennmata. 
in all cases it is best to have a surgeon in consultation early in the disease, 
as the question of operation may come up at any moment. In the acute forms 
of tuberculous peritonitis operative measures appear to lie more hopeful, but 
they are not always successful. 

(6) Chronic Peritonitis. —For the cases of chronic proliferative perito¬ 
nitis very little can be done. The treatment is practically that of ascites. In 
ail these forms, when the distention becomes extreme, tapping is indicated. 
r l’he treatment of tuberculous peritonitis has fallen largely into the hands of 
the surgeons, but the results depend on the stage at which the operation is 
performed and the variety of the disease. With ascites the outlook is good; 
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but when there are tuberculous tumors and many adhesions the results are 
not very satisfactory. Maurice Richardson, in a child aged five, with a sus¬ 
pected appendicitis (tumor, etc.), found the symptoms to be due to enlarged 
tuberculous mesenteric glands, which were removed, and the boy remained well 


five years after the operation. 

(c) Ascites. —The treatment depends somewhat on the nature ot the case. 
In cirrhosis early and repeated tapping may give time for the establishment 
of the collateral circulation, and temporary cures have followed this procedure. 

-Permanent drainage with Southey’s tube, incision, and washing out the pen- 
tonaeum have also been practised. ; In the ascites of cardiac and renal disease 
the cathartics arc most satisfactory, particularly the bitartrate of potash, given 
alone or with jalap, and the large doses of salts given an hour before break last 
with as little 'water as possible. These sometimes cause rapid disappearance 
of the effusion, but they are not so successful in ascites as in pleurisy with 
effusion. The stronger cathartics may sometimes be necessary. 4 The ascites 
forming part of the general anasarca of Bright’s disease will receive consider¬ 
ation under another section. 
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A DISEASES OF THE NOSE. 

I. ACUTE COEYZA 

Acute catarrhal inflammation of the upper air-passages, popularly known 
as a “ catarrh ” or a “ cold/’ is usually an independent affection, but may pre¬ 
cede the development of another disease. 

Etiology. —Prevailing most extensively in the changeable weather of the 
spring and early winter, it may occur in epidemic form, many cases arising 
m a community within a few weeks, outbreaks which are very like, though 
less intense than the epidemic influenza. A special organism, Micrococcus 
catarrhalis, has beeu described. Irritating fumes, such as those of iodine or 
ammonia, also may cause an acute catarrh of the nose. 

Symptoms. —The patient feels indisposed, perhaps chilly, has slight head¬ 
ache, and sneezes frequently. Tn severe cases there are pains in the back and 
limbs. There is usually slight fever, the temperature rising to 101°. The 
pulse is quick, the skin is dry, and there arc all the features of a feverish attack. 
At first the mucous membraue of the nose is swollen, “ stuffed up,” and the 
patient has to breathe through the mouth. A thin, clear, irritating secretion 
flows, and makes the edges of the nostrils sore. The mucous membrane of 
the tear-ducts is swollen, so that the eyes weep and the conjunctivas are in¬ 
jected. The sense of smell and, in part, the sense of taste is lost. With the 
nasal catarrh there is slight soreness of the throat and stiffness of the neck; 
the pharynx looks red and swollen, and sometimes the act of swallowing is 
painful. The larynx also may be involved, and the voice becomes husky or is 
even lost. If the inflammation extends to the Eustachian tubes the hearing 
may be impaired. Tn more severe cases there arc bronchial, irritation and 
cough. Occasionally there is an outbreak of labial or nasal herpes. Usually 
within thirty-six hours the nasal secretion becomes turbid and more profuse, 
the swelling of the mucosa subsides, the patient gradually becomes able to 
breathe through the nostrils, and within four or five days the symptoms dis¬ 
appear, with the exception of the increased discharge from the nose and upper 
pharynx. There are rarely any bad effects from a simple coryza. When the 
attacks are frequently repeated the disease may become chronic. 

The diagnos is is always easy, but caution must be exercised lest the initial 
catarrh of measles or severe influenza should be mistaken for the simple coryza. 
M «W 
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Treatment. —Many eases are so mild that the patients are able to be about 
and to attend to their work. If there are fever and constitutional disturbance, 
the patient should be kept in bed and should take a simple- fever mixture, 
and at night a drink of hot lemonade and a full, dose of Dover’s powder. 
Many persons find great benefit from the Turkish bath. For the distressing 
sense of tightness and pain over the frontal sinuses, cocaine is very useful 
and sometimes gives immediate relief. The 4-per-cent solution may be in¬ 
jected into the nostrils, or cotton-wool soaked in it may be inserted into them. 
Later, the snuff recommended by Ferrier is advantageous, composed, as it is, 
of morphia (gr. ij), bismuth (3 iv), acacia powder (3 ij). This may occasion¬ 
ally be blown or snuffed into the nostrils. The fluid extract of hamamelis, 
“ snuffed ” from the hand every two or three hours, is much better. 

II. AUTUMNAL CATARRH (Hay Fever). 

Definition. —An affection of the upper air-passages, often associated with, 
asthmatic attacks, due to the action of the pollen of certain grasses and plants 
upon a hypersensitive mucous membrane. 

Etiology. —This affection was first described in 1819 by Bostock, who called 
it catarrhus cextivus. Morrill Wyman, of Cambridge, Mass., wrote a mono¬ 
graph on the subject, and described two forms, the “June cold,” or “rose 
cold,” which comes on in the spring, and the autumnal form which, in the 
United States, comes on in August and September, and never persists after a 
severe frost. In the Southern States cases occur all through the year. It is 
more common in America and in Great Britain than on the Continent. The 
disposition to the disease is hereditary. Women are more subject to it than men. 
Young and middle-aged persons are most often attacked. The tendency les¬ 
sens as age advances, though there arc statements to the contrary. Dwellers 
in cities are chiefly attacked. The educated and highly nervous are more sus¬ 
ceptible. The disease affects certain families, and Beard found an hereditary 
factor in 33 per cent of his cases. A morbid sensitiveness of the nasal mucosa 
is present in many cases. 

The disease must be differentiated from nervous coryza (which has been 
induced by suggestion) and from the attacks of irritation of the nasal, con¬ 
junctival, and bronchial mucous membranes excited by the odor of a horse, 
or of the “ harmless necessary cat.” 

Dunbar’s researches have placed the etiology of the disease on a scientific 
basis. He has shown that there is but one cause, the pollen of grasses and 
certain plants. The pollen of about 130 different plants has now been exam¬ 
iner], of which that of 25 grasses and of only 7 other kinds of -plants exert a 
definite action. Tlig^wllen of rye is the most active. Dunbar and his stu¬ 
dents have found that the severity of hay-fever attacks is in direct proportion 
to the quantity of pollen present in the atmosphere. Tn persons predisposed 
to the disease the pollen applied to the conjunctives or nasal mucosa excites 
characteristic attacks. He has isolated a peculiar poison of an albuminous 
nature from the pollen. It is so powerful that .000025 milligrammes excites 
irritation in the conjunctiva of a susceptible subject. This is the amount of 
toxin which corresponds to two or three pollen grains. It is entirely without 
influence on normal persons. In larger doses severer attacks are caused, and, 
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injected subcutaneously, it has been followed by very unpleasant symptoms. 
He has succeeded in obtaining an antitoxin by injecting the poison into ani- 
malsT. It is capable of cutting short attacks of ordinary bay fever. 

"Symptoms, —These are, in a majority of the cases, very like those of ordi¬ 
nal ^ c oryza. There may, however, be much more headache and distress, and 
somepatients become very low-spirited. At the outset, or eve* daily through¬ 
out the attack, sgeezing may be frequent. Cough is a common symptom and 
may be very distressing. Paroxysms of asthma may occur indistinguishable 
from the ordinary bronchial form. The two conditions may indeed alternate, 
the patient having at one time an attack of common hay fever and at another, 
under similar circumstances, an attack of bronchial asthma. 

Treatment. —This may be comprised under four heads: First, remedies 
may be given to improve the stability of the nervous system—suck ns 
arsenic, phosphorus, and strychnia. Secondly* climatic. Dwellers in the 
. cities, of the Atlantic seaboard and of the Central States enjoy complete 
^.immunity in the Adirondacks and White Mountains. As a rule the disease is 
aggravated by residence in agricultural districts. The dry mountain air is 
unquestionably the best; there is no general rule, and there are eases which 
do well at the seaside. Thirdly, the thorough local treatment of the nose, par¬ 
ticularly the destruction of the vessels and sinuses over the sensitive areas. 
F ourthly , the antitoxin treatment of Dunbar in suitable eases gives excellent 
results. Owing to the peculiar nature of the disease and the constant reinfec¬ 
tion of the mucous membranes by pollen on exposure to the outside air, it is 
advised to sleep with the windows dosed and to apply the serum in the morn¬ 
ing before rising both to eyes and nose, and again during the day if the 
slightest irritation is felt in the conjunctiva: or nasal mucous membranes 
(E. A. Glegg). T^eJlgllantin of Dunbar is now “ on the market.” 


m. EPISTAXIS. 

Etiology. —Bleeding from the nose may result from local or constitutional 
conditions. Among lqcgl,causes may be mentioned traumatism, small ulcers, 
picking or scratching the nose, new growths, and the presence of foreign bodies. 
In chronic nasal catarrh bleeding is not infrequent. The blood may come 
from one or both nostrils. The flow may be profuse after an injury. 

Among general conditions with which nose-bleeding is associated, the fol¬ 
lowing are the most important: It occurs in growing children, particularly 
about the age of puberty; more frequently in the .delicate and in the rheumatic 
than in the strong and vigorous. There is a family form in which many mem¬ 
bers in severed generations are affected. There is a chronic recurring epistaxis 
' associated with multiple telangiectasis of the skin and mucous membranes 

(Quarterly Journal of Medicine, Vol. I). . , ,.. 

Epistaxis is a very common event in-persons of so-called plethoric habit. 
It is stated sometimes tcupreeede, or to indicate a liability to, apoplexy, in 
venous engorgement epistaxis is not common and there may be a mos 
grade of cyanosis without its occurrence. It is frequent in 110 losta-hepa 1B- 
I n balloon and m ountain ascensions, in the very rarefied atmosphere, hemor¬ 
rhage from the noselsa common event. In hemophilia the nose ranks rs 
of the mucous membranes from which bleeding arises. It occurs in all forms o 
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rhrnnir nnwatfln in ctejftjc jnifiratiiiaLseghritis, and in . cirrhosis of the l iver. 
It prec edes the onset of certain fevers, more particularly typhoi d, with'which 
it seems associatedin a special manner. Vicapious ppiataxis has been described 
in cases nf guppraggivn of thn Lastly, it is said to be brought on by 

certain psychical impressions, but the observations on this point are not trust¬ 
worthy. The blood in epistaxis results from capillary oozing or diapedesis. 
The mucous membrane is deeply congested and there are often capillary angi¬ 
omata situated usually in the respiratory portion of the nostril mid upon the 
cartilaginous septum. . 

Symptoms.—Slight haemorrhage is not associated with any special fea¬ 
tures. When the bleeding is protracted the patients have the more serious 
manifestations of loss of blood. In the slow dripping which takes place in 
some instances of haemophilia, there may be formed a remarkable blood tumor 
projecting from one nostril and extending even below the mouth. 

Death from ordinary epistaxis is very rare. The more blood is lost, the 
greater is the tendency to clotting with spontaneous cessation of the bleeding. 

Diagnosis.—The diagnosis is usually easy. One point only need be men¬ 
tioned; namely, that bleeding from the posterior nares occasionally occurs dur¬ 
ing sleep and the blood trickles into the pharynx and may be swallowed. If 
vomited, it may be confounded with hsematemesis; or, if coughed up, wiih 
hemoptysis. 

Treatment.—In a majority of the cases the bleeding ceases of itself. Vari¬ 
ous simple measures may be employed, such as h olding the arms, abram the 
%nd r the app lication of ice to the nose, or the injection of cold or hot water 
info the, .nostrils. Astringents, such as zinc, alum, or t annin , may be used; 
and the tincture of the perehloride of iron, diluted with ice-water, may be 
introduced into the nostrils. If the bleeding comes from an ulcerated surface, 
an attempt should be made to apply cteunkacid or the cautery. If the bleed¬ 
ing is at all severe and obstinate, the posterior nares should be plugged. One 
oi the patients with epistaxis and spider angiomata of the skin and mucous 
membranes used a finger of a rubber glove with a small rubber tube and stop¬ 
cock by which he could dilate the glove finger, inserted into the nostril, and 
so effectually control tho bleeding. The inhalation of carbonic-acid gas may be 
tried or a solution of gelatine or of adrenalin injected into the nostril. 

B. DISEASES OF THE LARYNX. 

L ACUTE CATARRHAL LARYNGITIS.. 

This may come on as an independent affection or in association with gen¬ 
eral catarrh of the upper respiratory passages. 

Etiology. — Many cases are due to catching cold-or to nyoynan nf the voice: 
others come on in consequence of the of irritating gases. It may 

occur in the general catarrh a ssoci ated with, influenza and measles. Very severe 
laryngitis is excited by traumatism, either injuries from without or thoJLodg- 
ment of foreign.bodies. It may be caused by the action of very hot liquids 
"*• rnn™'™ ~ T ~ 

Symptoms.—There is a se nse of tick ling referred to the larynx; the cold 
air irritates and, owing to the increased sensibility of the mucous membrane, 
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ft?** may * P ainful - There is a i, aml tho VQiw , ig 

al]a|^d. At first it is simply^HMky, but soon phonation Warned, painful, and 
fWlly mim c e -iuay be completely lost. In adults the respirations am not 
increased m frequency but lyluldren dyspnoea is not uncommon and may 
occur m spasmodic a tacks and become urgent if there is much oedema with 
the inflammatory swelling. 

■The laryngoscope shows a swollen mucous membrane of the larynx par¬ 
ticularly the ary-epiglottidean folds. The vocal cords have lost their smooth 
and shining appearance and are reddened and swollen. Their mobility also 
is greatly impaired, owing to the infiltration of the adjoining mucous'mem¬ 
brane and of the muscles. A slight mucoid exudation covers the parts. The 
constitutional symptoms are not severe. There is rarely much fever, and in 
many cases the patient is not seriously ill. Occasionally eases come on with 
greater intensity, the cough is very distressing, deglutition is painful, and there 
may be urgent dyspnoea. 


Diagnosis.— There is rarely any difficulty in determining tho nature of a 
case if a satisfactory laryngoscopic examination can be made. The severer 
f°rms may simulate oedema of the glottis. When the loss of voice is marked, 
the case may be mistaken for one of nervous aphonia, but the laryngoscope 
would decide the question at once. Much more difficult is the diagnosis of 
acute laryngitis in children, particularly in the \ery young, in whom it is so 
hard to make a proper examination. From ordinary laryngismus it is to be 
distinguished by the presence of fever, the mode of onset, and particularly the 
coryza and the previous symptoms of hoarseness or loss of voice. Membranous 
laryngitis may at first be quite impossible to differentiate, but in a majority 
of cases of this affection there arc patches on tho pharynx and early swelling of 
the cervical glands. The symptoms, too, are much more severe. 

Treatment. —Rest of the larynx should be enjoined, so.far as phonation is 
concerned. In cases of any severity the patient should bo kept in bed. The 
room should be at an even temperature and the air saturated with moisture. 
Early in the disease, if there is much fever, aconite and citrate of potash may 
be given, and for the irritating painful cough a full dose of Dover’s powder 
at night. An ice-bag externally often gives great relief. 


n. CHRONIC LARYNGITIS. 

Etiology. —The cases usually follow repeated acute attacks. Tho most com¬ 
mon causes are overuse of the voice, particularly in persons whose occupation 
necessitates shouting in the open air. The constant inhalation of irritating 
substances, as tobacco-smoke, may also cause it. 

8ymptoms. —The voice is usually hoarse and rough and in severe cases may 
be almost lost. There is usually very little pain; only the unpleasant sense of 
tickling in the larynx, which causes a frequent desire to cough. With the 
laryngoscope the mucous membrane looks swollen, but much less red than in 
tbe acute condition. In association with the granular pharyngitis, the mucous 
glands of the epiglottis and of the ventricles may be involved. 

Treatment.—The nostrils should bo carefully examined, since in some 
instances chronic laryngitis is associated with and even dependent upon ob¬ 
struction to the free passage of air through the nose. Local application must 
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be made directly to the larynx, either with a brush er by means of a spray. 
Among the remedies most recommended are the solutions of nitrate of silver, 
chlorate of potash, perchloride of zinc, and tannic acid. Insufflations of bis- 
muth are sometimes useful. 

Among directions to be given are the avoidance of heated rooms and loud 
speaking, and abstinence from tobacco and alcohol. The throat should not be 
too much muffled, and morning and evening the neek should be sponged with * 
cold water. 


TTT (EDEMATOUS LARYNGITIS. 

Etiology. —(Edema of the glottis, or, more correctly, of the structures 
which form the glottis, a very serious affection, is met with (a) as a rare 
sequence of ordinary acute laryngitis; (6) in chronic diseases of the larynx, 
as syphilis or tubercle; (c) in severe inflammatory diseases like diphtheria, in 
erysipelas of the neck, and in various forms of cellulitis; ( d ) occasionally 
in the acute infectious diseases—scarlet fever, typhus, or typhoid; in Bright’s 
disease, either acute or chronic, there may lie a rapidly developing oedema; 
(e) in angio-neurotic oedema. 

Symptoms.—There is dyspnoea, increasing in intensity, so that within an 
hour or two the condition becomes very critical. There is sometimes marked 
stridor in respiration. The voice becomes husky and disappears. The laryn¬ 
goscope shows enormous swelling of the epiglottis, which can sometimes be 
felt with the Anger or even seen when the tongue is strongly depressed with a 
spatula. The ary-epiglottidean folds are the seat of the chief swelling and 
may almost meet in the middle line. Occasionally the oedema is below the 
true cords. 

The diagnosis is rarely difficult, inasmuch as even without the laryngo¬ 
scope the swollen epiglottis can be seen or felt with the Anger. The condition 
is very fatal. 

Treatment.—An ice-bag should be placed on the larynx, and the patient 
given ice to suck. If the symptoms are urgent, the throat should be sprayed 
with a strong solution of cocaine, and the swollen epiglottis scarifled. If 
relief does not follow, tracheotomy should immediately be performed. The 
high rate of mortality is due to the fact that this operation is as a rule too 
long delayed. 

IV. SPASMODIC LARYNGITIS (LaryngifimuB stridulus). 

Spasm of the glottis is met with in many affections of the larynx, but there 
is a special disease in children which has received the above-mentioned and 
other names. 

Etiology.— A purely nervous affection, without .any inflammatory condi¬ 
tion of ( b e larynx, it occurs* in children between the ages of six months and 
ttage_Jfiprs, and is most commonly seen in connection- with rickets. As 
Escherich has shown, the disease has close relations with tetany and may 
display many of the accessory phenomena of this disease. Often the attack 
eomes-on-when- the child has been crossed _o_r scolded. Mothers sometimes call 
the attacks “ passion flts ” or attacks of “ holding the breath.” It was sup- 
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posed aipn^ tlmi Uioy were associated will, enlargement of (he thymus 

s;zz ££ 

centric or reflex from peripheral irritation. The disease is not so 
common in America as in England. 

Symptoms.-— The attacks may come on either in the night or in the day 
often just as the e n d awakes. There is no cough, no hoarseness, hut the 

r °Tf3teT C n'° Ch . ild Sl . n,gRluS for lTO1,h ' *'-> ^ee gets cou- 

pted, and |en, with a sudden relaxation of the spasm, the air is drawn into 

thejHflgs with a high-pitched crowing sound, which has given to the affection 
the name-of ch.ld-crowmg” Convulsions may occur during an attack or 
there Jnay be carpo-pedal spasms. Death may, but rarely docs, occur during 
; .the attack. With the cyanosis the spasm relaxes and respiration begins The 
attacks may recur with great frequency throughout the day. 

Treatment. The..gums should he carefully examined and, if swollen and 
hot,..ireely lanced. The bowels should he carefully regulated and as these 
children are usually delicate or rickety, nourishing diet and cod-liver oil 
should be given. By far the most satisfactory method of treatment is.thg gold 
sponging. In severe cases, two or three times a day the child should he placed 
in a warm bath, and the back and chest thoroughly sponged for a minute or 
two with cold water. Since learning this practice from Ringer, at the Uni¬ 
versity Hospital, London, I have seen many cases in which it proved success¬ 
ful. It may be employed when the child is in a paroxysm, though if the 
attack is severe and the lividity is great it is much hotter to dash cold water 
into the face. - Sometimes the introduction of the linger far hack into the 
throat will relieve the spasm. 

Spasmodic croup, believed to be a functional spasm of the muscles of the 
larynx, is an affection seen most commonly between the ages of two and five 
years. According to Trousseau’s description, the child goes to bed well, and 
about midnight or in the early morning hours awakes with oppressed breath¬ 
ing, harsh, croupy cough, and perhaps some huskiness of voice. The oppres¬ 
sion and distress for a time are very serious, the face is congested, and there 
are signs of approaching cyanosis. The attack passes olf abruptly, the child 
falls asleep and awakes the next morning feeling perfectly well. Those attacks 
may be repeated for several nights in succession, and usually cause great alarnf 
to the parents. Whether this is entirely a functional spasm is, j think, doubt¬ 
ful- There are instances in which the child is somewhat hoarse throughout 
Hie day, and has slight catarrhal symptoms and a brazen, croupy cough. There 
,s Probably slight catarrhal laryngitis with it. These cases are not infrequently 
mistaken for true croup, and parents are sometimes unnecessarily disturbed 
I'X the serious view which the physician takes of the case. Too often the poor 
rhild, deluged with drugs, is longer in recovering from the treatment than he 
would be from the disease. To allay the spasm a whiff of chloroform may be 
a( lministered, which will in a few moments give relief, or the child may be 
placed in a hot bath. A prompt emetic, such as zinc or wine of ipecac, will 
usually relieve the spasm, and is specially indicated if the child has overloaded 
IIn ' stomach through the day. 
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V. TUBERCULOUS LARYNGITIS. 

Etiology. —Tubercles may arise primarily in the laryngeal mucosa, but in 
the great majority of cases the affection is secondary to pulmonary tubercu¬ 
losis, in which it is met with in a variable proportion of from 18 to 30 per 
eent. Laryngitis may occur veiy early in pulmonary tuberculosis. There 
may bo well-marked involvement of the larynx with signs of very limited; 
trouble at one apex. -These are cases which, in my experience, run a very 
unfavorable course. 

Morbid Anatomy. —The mucosa is at first swollen and presents scattered 
tubercles, which seem to begin in the neighborhood of the blood-vessels. By 
their fusion small tuberculous masses arise, which caseatc and finally ulcerate, 
leaving shallow irregular losses of substance. The ulcers are usually covered 
with a grayish exudation, and there is a general thickening of the mucosa 
about them, which is particularly marked upon the arytenoids. The ulcers 
may erode the true cords and finally destroy them, and passing deeply may 
cause perichondritis with necrosis and occasionally exfoliation of carti¬ 
lages. The disease may extend laterally and involve the pharynx, and down¬ 
ward over the mucous membrane, covering the cricoid cartilage toward the 
oesophagus. Above, it may reach the posterior wall of the pharynx, and in 
rare cases extend to the fauces and tonsils. The epiglottis may be entirely 
destroyed. There are rare instances in which cicatricial changes go on to such 
a degree that stenosis of the larynx is induced. 

Symptoms. —The first indication is slight huskiness of the voice, which 
finally deepens to hoarseness, and in advanced stages there may be complete 
loss of voice. There is something very suggestive in the early hoarseness of 
tuberculous laryngitis. The attention may be directed to the lungs simply by 
the quality of the voice. 

The cough is in part due to involvement of the larynx. Early in the 
disease it is not very troublesome, but when the ulceration is extensive it 
becomes husky and ineffectual. Of the symptoms, none is more aggravating 
than the dysphagia, which is mot with particularly when the epiglottis is 
involved, and when the ulceration has extended to the pharynx. There is no 
more distressing or painful complication in phthisis. In instances in which 
the epiglottis is in great part destroyed, with each attempt to take food there 
are distressing paroxysms of cough, and even of suffocation. 

"'With the laryngoscope there is seen early in the disease a pallor of the 
mucous membrane, which also looks thickened and infiltrated, particularly 
that covering the arytenoid cartilages. The jilcers are very characteristic. 
They are broad and shallow, with gray bases and ill-defined outlines. The 
vocal cords are infiltrated and thickened, and ulceration is very common. 

The diagnosis is rarely difficult, as it is usually associated with well-marked 
pulmonary disease. In case of doubt the secretion from the base of an ulcer 
should be examined for bacilli. 

Treatment. —The voice sh ould, nat-he-used. The ulcers-should be sprayed 
and kept thoroughly cleansed with a sqliitjpji of tannic acid, nitrate ofsiher, 
or s q |n frttfl of sine. Th e insu fflation, three times a day, aLa-powder-of 
f orm wjth mnrphia- after cleansing the ulcers with a spray, re lieves th e p alD 
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in a majority of the cases, ggsaine (4iper-eeujt solution) applied with the 
flfr wtiisfir wil l often enable the patient to swallow his food comfortably. There 
are, however, distressing cases of extensive laryngeal and pharyngeal ulcera¬ 
tion in which even cocaine loses its good effects. When the epiglottis is lost 
,’^0 difficulty in swallowing becomes very great. Wolfcnden states that this 
'ffiay be obviated if the patient hangs his head over the side of the bed and 
sucka milk through a rubber tube from a mug placed on the floor. 


VI. SYPHILITIC LAEYHGITIS. 

Syphilis attacks the larynx with great frequency. It may-result from 
the inherited disease or be a secondary or tertiary manifestation of the ac¬ 
quired form. 

Symptoms.—In secondary syphilis there is occasionally erythema of the 
lawny which may go on to definite catarrh, but has nothing characteristic. 
The process may proceed to the formation of superficial whitish ulcers, usually 
symmetrically placed on the cords or ventricular bands. Mucous patches and 
conddpnata are rarely seen. The symptoms are practically those of slight 
loss of votics with laryngeal irritation, as in the simple catarrhal form. 

'Tfife tertiary laryngeal lesions are numerous and very serious. True gum- 
m ata. v arying in size from the head of a pin to a small nut, arise in the sub¬ 
mucous tissue, most commonly at the base of the epiglottis. They go through 
tho'changes characteristic of these structures and may either break down, pro¬ 
ducing extensive and deep ulceration, or—and this is more characteristic of 
syphilitic laryngitis—in their healing form a fibrous tissue winch shrinks and 
produces stenosis. The ulceration is apt to extend deeply and involve the carti¬ 
lage, inducing necrosis and exfoliation, and even hemorrhage from erosion 
of the arteries. (Edema may suddenly prove fatal. The cicatrices which fol¬ 
low the sclerosis of the gummata or the healing of the ulcers produce grea 
deformity. The epiglottis, for instance, may be tied down to the pharyngeal 
wall or to the epiglottic folds, or even to the tongue; and eventually a stenosis 

results! 'which." may necessitate tracheotomy. * 

The laryngeal symptoms of inherited syphilis have the usual course o 
these lesions and appear either early, within the first five or six months, or 
after puberty; most commonly in the former penod. Of 76 ca8 “> 
Mackenzie found that 63 occurred within the first year. The ffimmatoM * 
tration leads to ulceration, most commonly of the epiglottis “J 
tricles, and the process may extend deeply and involve the cartilage. Cica 

tricial contraction may also occur. 

The diagnosis of syphilis of the larynx is rarely difficult, s.ncc occu 
most commonly in connection with other symptoms o ® *■ j .. ^ 

Treatment.— The administration of constitutional ® ^ 

important, and under mercury and iodide of potassium ■ always 

may rapidly be relieved. The tertiary laryngeal 

serious ^difficult to treat. The deep ulcerationi»ispec d y 

and the ci catr ization may necessitate tracheotomy, or th gratlusi ' 

as practiseaTy Schroetter. 



60S 


DISEASES OP THE RESPIRATORY SYSTEM. 


. o. DISEASES OF THE BRONCHI 

I. ACTJTE BRONCHITIS. 

Acute catarrhal inflammation of the bronchial mucous membrane is a very 
common disease, rarely serious in healthy adults, but very fatal, ip the did and . 
in the young, owing to associated pulmonary complications. It is bilater al*'. 
and either the larger and medium sized tubes or the smaller bronchi, 

in which case it is known as capillary bronchitis. 

We shall speak only of the former, as the latter is part and pared of 
broncho-pneumonia. 

Etiology.—Acute bronchitis is a common sequel of matching cold, and is 
often no thin g more than the extension downward of an ordinary coryza. It 
occurs most frequently in the changeable weather of early spring and late 
autumn. Its association with cold is well indicated by the popular expression 
“ q pld i>n the chest.” It may prevail as an epidemic apart from influenza, of * 
which it is an important feature. 

Acute bronchitis is associated with many other affections, notably pieagles. 
It is by no means rare at the onset of typhoid fever and malaria. It is present 
also in astjjma and whooping-cough. The subjects of spinal curvature are 
specially liable to the disease. The bronchitis of Blight’s disease, gout, and 
heart-disease is usually a chronic form. It attacks persons of all ages, but 
most frequently the young and the old. There are individuals who have a 
special disposition to bronchial catarrh, and the slightest exposure is apt to 
bring on an attack. Persons who live an out-of-door life are usually less sub¬ 
ject to the disease than those who follow sedentary occupations. 

The affection is probably microbic, though we have as yet no definite evi¬ 
dence upon this point. 

ICorbid Anatomy.—The mucous membrane of the trachea and bronchi is 
reigned, congested, and covereT"with mucus and muco-pus, which may be 
seen oozing from the smaller bronchi, some of which are dilated. The finer 
changes in the mucosa consist in desquamation of the ciliated epithelium, 
sweHing-amLcedema of the submucosa, and infiltration of the tissuowith leu- 
cqpjttoe- The mucous glands are much swollen. 

Symptoms. —The symptoms of an ordinary “ cold ” accompany the onset 
of an acute bronchitis. The coryza extends to the tubes, and may also affect 
theTarynx, producing hoarseness, which in many cases is marked. A chill is 
rare, but there is invariably a sense of oppression, with heaviness and languor 
aad pains in the bones and back. In mild cases there is scarcely any fever, 
but i n sever er iorms the range is from 101°-io 103°. The htohchial-SyWtoms 
set in with a feeling of tightness and rawness beneath the sternum and a 
animation of oppression in the chest. The cough is rough at first, and often 
of a ringing character. It comes on in paroxysms which rack and distress 
the patient extremely. During the severe spells the pain may be very intense 
beneath the sternum and along the attachments of the diaphragm. At firs! 
the cough is dry and the expectoration scanty and viscid, but in a few days 
the secretion becomes muco-purulent and abundant, and finally purulent 
With the loosening of the cough great relief is experienced. The sputum h 
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. ^ ?SIC ^ L ® I81 r8 ;- res P irat °iy movements are not greatly increased 
“ unless the fever is high. There arc instances, hS in S 

hrsaitiflg™i*.-3-^pjd and when the smaller tubes are involved there is 
_ On-Palpation the bronchial fremitus may often bo felt. On aus- 
“ the early stage, piping sibilant rales arc everywhere to bo heard 
They are very changeable and appear and disappear with coughing. WUh 

SrJti^thT the bronehlal membranes and the greater abundance of the 
secretion the rftles change and become mucous and bubbling in quality. The 

SS^ “ inCd ^ in 

it a£^ ,e 'T^ T iI ie 1 T rSL 'i 0 H th u di f ase d0pends on the conditinM under which 
it Wises. In healthy adults, by the end of a week the fever subsides and the 

congh loosens In another week or ten days convalescence is fully established. 
In^jnng children the chief risk is in the extension of the process downward. 
In p^asles and whooping-cough, the ordinary bronchial catarrh is very apt to 
descend to the finer tubes, which become dilated and plugged with muco-pus, 
inducing areas of collapse, and finally broncho-pneumonia. This extension 
is indicated by changes in the physical signs. Usually at the base the riles 
are subcrepitant and numerous and there may lie areas of defective resonance 
and of feeble or distant tubular breathing. In the aged and debilitated there 
are similar dangers if the process extends from the larger to the smaller tubes, 
n old age the bronchial mucosa is less capable of expelling the mucus, which 
is more apt to sag to the dependent parts and induce dilatation of the tubes 
with extension of the inflammation to the contiguous air-cells. 

Diagnosis.— The diagnosis of acute bronchitis is rarely difficult. Although 
the mode of onset may be brusque and perhaps simulate!pnauuuujia, yet the 
absence of dulness and blowing breathing, and the general character of the 
bronchial inflammation, render the diagnosis easy. About once a year I see 
a case of ^phmd fever, in which the diagnosis at first has lieen acute bron¬ 
chitis. The complication of-jbroncho-pneumonia is indicated by the greater 
severity, of the symptoms, particularly the dyspnoea, the changed color, and 
the physical signs. 

Treatment. —In mild cases, household measures suffice. The hot foot- 
or the warm bath, a drink of hot lemonade, and a mustard plaster on the 
chfiBt will often give relief. For the dry, racking cough, the symptom most 
complained of by the patient, Dover’s powder is the best remedy. It is a 
popular belief that quinine, in full doses, will check an oncoming cold on the 
chest, but this is doubtful. It is a common custom when persons feel the 
a Pproach of a cold to take a Turkish bath, and though the tightness and 
eppreasion may be relieved by it, there is in a majority of the cases great risk. 
Some of the severest cases of bronchitis which I have seen have followed this 
initial Turkish bath. No doubt, if the person could go to bed directly from 
the bath, its action would be beneficial, but there is great risk of catching 
"cold” in going home from the bath. Relief is obtained from the unpleasant 
^nse of rawness by keeping the air of the room saturated with moisturb, and 
in tills dry" stage the old-fashioned mixture of the wines of antimony and 
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ipecacuanha with, liquor .ammooii acetatis and nitrous ether is useful. If the 
pulse is very rapid, tincture of aconite may be given, particularly in* the case 
of children. For the cough, when dry and irritating, opium should bo freely 
used in the form of Dover’s powder or paregoric. Of course, in the very 
young and the aged care must be exercised in the use of opium, particularly 
if the secretions'are free; but for the distressing, irritative cough, which keeps 
the patient awake, opium in some form gives ihe only relief. As the cough 
loosens and the expectoration is more abundant, the patient becomes more 
comfortable. In this stage it is customary to ply him with expectorants of 
various sorts. Though useful occasionally, they should not bo .given as a 
matter of routine. A mixture of squills, ammonia, and senefa is a favorite 
one with many practitioners at this stage. 

In_the acute bronchitis of children, if the amount of secretion is large 
and difficult to expectorate, or if there is dyspnoea and the color begins to 
get dusky, an emetic (a tablespoonful of ipecac wine) should be given at once 
and repeated if necessary. 


n. CHRONIC BRONCHITIS. 

Etiology. —This affection may follow repeated attacks of acute bronchitis, 
but it is most commonly met with in chronic lung affections, heart-disease, 
aneurism of the aorta, gout, and renal disease. It is frequent in the aged; 
the young rarely are affected. Climate and season have an important influence. 
It is the winter cough of the aged, recurring with regularity as the weather 
gets cold and changeable. Owing to the more uniform heating of the houses, it 
is much less common in Canada and in the United States than in England. 

Horbid Anatomy. —The bronchial mucosa presents a great variety of 
changes, depending somewhat upon the disease with which chronic bronchitis 
is associated. In some cases the mucous membrane is very thin, so that the 
longitudinal bands of elastic tissue stand out prominently. The tubes are 
dilated, the muscular and glandular tissues are atrophied, and the epithelium 
is in great part shed. 

In other instances the mucosa is thickened, granular, and infiltrated. 
There may be ulceration, particularly of the mucous follicles. Bronchial dila¬ 
tations are not uncommon and emphysema is a constant accompaniment. 

Symptom*.-— In the form met with in old men, associated with emphysema, 
gout, or heart-disease, the chief symptoms are as follows: Shortness of breath, 
which may not be noticeable except on exertion. The patients “ptfff and 
blow ” on going up hill or up a flight of stairs. This is due not so much to 
the chronic bronchitis itself as to associated emphysema or even tb cardiac 
weakness. They complain of no pain. The cough is variable, changing with 
the weather and with the season. During the summer they may remain free, 
but each succeeding winter the cough comes on with severity and persists. 
There may be only a spell in the morning, or the chief distress is at night. 
The sputum in chronic bronchitis is very variable. In cases of the so-called 
dry catarrh there is no expectoration. Usually, however, it is abundant, 'muco¬ 
purulent, or distinctly purulent in character. There are instances in which 
the patient coughs up for years a thin fluid sputum. There is rarely fever. 
The general health may and the disease may present no serious fes- 
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*«£$ and the condition m often that winch we sec in emphysema ^ 
p^Jion note is clear or hyperresonant On auscultation, ApiraUon is pro- 
W and wheezy mid rhonchi of various sorts are hoard-some high-phE 
gf ofed^ed.and snoring. Crepitant riles are common S 

Clinical Varieties. The description just given is of the ordinary chronic 

. 0001118 rnu COnDeCti0n With em P h ^ raa heart-disease and 
m many elderiy men. There are certain forms which merit special descrip- 

fa w 18 a / 0rm ° f cnE0NIC bronchitis in women, which comes 

on between the ages of twenty and thirty and may continue indefinitely with¬ 
out serious impairment of the health. In several cases the cough Mlnged 
JS^hSTeiUay. he slight, bronchiectasis. 

(6) BBONcnouEiiasA.—Excessive bronchial secretion is met with under 
several conditions. It must not be mistaken for the profuse expectoration of 
bronchiectasis. The secretion may be very liquid and watery—&ronc/wrr7w» 
sero jt a , a nd ^extr aordinary amount. More commonly, it is purulcnUfcpugh 
and with greenish or yellow-green masses. It may be thick and uniform. 
11 m profuse bronchial secretion is usually a manifestation of chronic bron¬ 
chitis and may lead to dilatation of the tubes and ultimately to fetid 
bronchitis. In the young the condition may persist for years withont impair- 
ment of health and without apparently damaging the lungs. 

(c) Putrid Bronchitis.— Fetid expectoration is met with in connection 
with bronchiecfasis, gangrene, abscess, or with decomposition of secretions 
within phthisical cavities and in an empyema which has perforated the 
lung. There are insjtances in which, apart from any of these states, the 
expectoration .has.a fetid character. The sputa are abundant, usually thin, 
> n color, and they separate into an upper fluid layer capped 
with frothy mucus and a thick sediment in which may sometimes be found 
dirty yellow masses the size of peas or beans—the so-called Dittrich’s plugs. 
The affection is very rare apart from the above-mentioned conditions. In 
severe cases it leads to changes in the bronchial walls, pneumonia, and often 
to abscess or gangrene. Metastatic brain absMss has followed putrid bron- 
chitifl in a certain number of cases. 

(df IJBT Catarrh. —The catarrhs sec of Laennec, a not uncommon form, 

18 characterized by paroxysms of coughing of great intensity, with little or 
no expectoration. It is usually met with in elderly persons with emphysema, 
and is one of the most obstinate of all varieties of bronchitis. 

_ ®f®*tment.—Bemaval to a southern latitude may prevent the onset. In 
the ^milder climate of Falmouth, Torquay, and Bournemouth is 
suitable for those who cannot go elsewhere. Egypt, southern France, southern 
California, and Florida furnish winter climates in which the subjects of 
chronic bronchitis live with the greatest comfort. With care chronic bron- 
usatig may prove to be the slight ailment that, as Oliver Wendell Holmes says, 
promotes longevity. 

The first endeavor is to ascertain, if possible, whether there are oqnstita- 
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tional or local affections with which it is associated. In many instances the 
urine is found to be highly acid, perhaps slightly albuminous, pad the arteries 
are stiff. In the form associated with this condition, sometimes called gouty 
bronchitis, the attacks seem related to the defective renal elimination, and to 
this condition the treatment should be first directed. In other instances there 
are heart-disease and emphysema. In the form occurring in old men much 
may be done in the way of prophylaxis. There is no doubt that with prudence 
even in the most changeable winter weather much may bo done to prevent 
the onset of chronic bronchitis. WooUon undergarments should be used and 
especial care should be taken in the spring months not to change them for 
lighter ones before the warm weather is established. 

Cure is seldom affected by medicinal remedies. There are instances in 
which iodide of potassium acts with remarkable benefit, and it should always 
be given a trial in cases of paroxysmal bronchitis of obscure origin. For the 
morning cough, bicarbonate of sodium (gr. xv), chloride of sodium (gr. v), 
spirits of chloroform (lUv) in anise water and taken with an equal amount 
of warm water will be found useful (Fowler). When there is much sense 
of tightness and fulness of the chest, the portable Turkish bath may be tried. 
When the secretion is excessive muriate of ammonia and senega are useful. 
Stimulating expectorants are contraindicated. When the heart is feeble, the 
combination of digitalis and strychnia is very beneficial. Turpentine, the old- 
fashioned remedy so warmly recommended by the Dublin physicians, has in 
many quarters fallen undeservedly into disuse. Preparations of tar, creosote, 
and terebene are sometimes useful. Of other balsamic remedies, sandal-wood, 
the compound tincture of benzoin, copaiba, balsam of Peru or tolu may bo 
used. Inhalations of eucalyptus and of the spray of ipecacuanha wine are 
often very useful. If fetor be present, carbolic acid in the form of spray (10 
to 20 per cent solution) will lessen the odor, or thymol (1 to 1,000), but the 
intratracheal medication is the most efficient. After the larynx is anaesthe¬ 
tized with a 4 per cent cocaine solution, inject with'Suitable syringe about 
two drachms of olive oil, with gr. £ of iodoform, and gr. -J of morphia if there 
is irritating cough. For urgent dyspnoea with cyanosis, bleeding from the 
arm gives most relief. 


m. BRONCHIECTASIS. 


Etiology. —The following excellent classification is given by B artv K ing: 
I. Bronchiolectasisj^^. c 


IL Bronchiectasis 


1 . Chronic bronchitis 

2. Broncho-pneumonic 

A. Pure-{ 3. Chronic pneumonic 
4. Pneumonic 
V5. Pleuritio 

B. Tuberculous 


|C. Traumatic 


’1. Aneurism 

2. Tumor 

3. Foreign body 
.4. Syphilis 
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In addition there is a congenital defect which 
chiectasis universalis. 


Orawitz has described as bron- 


Unqueshonably the weaken.ng of the bronchial wall is the most impor¬ 
tant, probably the essential, factor in inducing bronchicctasy, since the wall 
is than not able to resist the pressure of air in severe spells of coughing and 
m straining. In some instances the mere weight of the accumulated secretion 
may be sufficient to distend the terminal tubules, as is seen in compression of a 
bronchus by aneurism. Barty King lays great stress on pleural adherency aa 
a factor in the initial dilatation of the tubes. The disease seems to have 
increased is frequency since the influenza epidemics of the past fifteen years. 
Of six consecutive cases in my wards in the session of 1901-05 from every 
one Boggs isolated the influenza bacillus. 


Morbid Anatomy. Two chief forms of bronchiectasis are recognized—the 

S ncal and thujmililar —which may exist together in the same lung. The 
ion may be general or partial. Universal bronchiectasis is always uni¬ 
lateral. It occurs in rare congenital cases and is occasionally seen as a 
sequence of interstitial pneumonia. The entire bronchial tree is” represented 
by a series of sacculi opening one into the other. 'The walls are smooth and 
possibly without ulceration or erosion except in the dependent parts. The 
lining membrane of the sacculi is usually smooth and glistening. Tho-dila- 
ta li o na .may .iam large cysts immediately beneath the pleura. Intervening 
betweenjthgj^gguli is a dense cirrhotic lung tissue. The partial dilatations— 
the saccular and cylindrical—are common in chronic phthisis, particularly at 
the apex, in chronic pleurisy at the base, and in emphysema. Hero the dila¬ 
tation is more commonly cylindrical, sometimes fusiform. The bronchial 
mucous membrane is much involved and sometimes there is a narrowing of 
the lumen. Occasionally one meets with a single sacculi^bronchiectasy in 
connection with chronic bronchitis or emphysema. Some of these look like 
simple cysts, with smooth walls, without fluid contents. Bronehiolectasis as an 
acute condition may follow the infectious diseases, as in the cases described by 
Sharkey, Carr, and others. The chronic variety is a sequel of bronchitis in 
old subjects. 

TTiatnlnginnlly the bronchi-which are the seat of dilatation show important 
changes. In the largo, smooth dilatations the cylindrical is replaced by a 
P4.YQnefit_epithelium. The muscular layer is stretched, atrophied, and the 
fibres separated; the elastic tissue is also much stretched and separated. In 
the large saccular bronchiectases and in some of the cylindrical forqp, due to 
retained secretions, the lining membrane is ulcerated. The contents of some 
of the larger bronchiectatie cavities are horribly fetid. 

Symptoms. —There are acute cases, usually the bronehiolectasis of children; 
but a recent case in my wards of the broncho-pneumonia form died in six 
weeks from the onset. The bronchi of the lower lobes wore dilated; there 
were areas of broncho-pncumonia and one or two spots of gangrene. The 
patient became hemiplegic, probably from abscess of the brain. In the 
limited dilatations of phthisis, emphysema, 'and chronic bronchitis, the symp¬ 
toms are in great part those of the original disease, and the condition o|f»n 
18 not suspected during life. 

In CTtflpairo saoenlar bronchiectasis the characters of the cough and expec¬ 
toration an distinctive. The_patient will pass, the greater part of the 
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without any cough and thou in a severe paroxysm will bring up a large quan¬ 
tity of sputum. Tfin of my cases showed this symptom. Of- 23 of my cases the 
amount for twenty-four hours was, in 2 less than 100 cc., in 11 from 100-300 
cc., in 2 almost 500 cc., in 7 over 600 cc. In one case with over ohe litre 
per day the cavities found were very small. SometimesichangfurfJ&gjpsi- 
tjg n wil l bring on a violent attack, probably due to the fact that some of the 
secretion 'flows from' tho dilatation to a normal tube. iTho daily spell of 
coughing is usually in the morning. t.T he expectorati on is in many instances 
very characteristic. It k-ffrmri«h nr p Tmriah . hrawn in co lor, fluid, p urulent , 
with a perilliar.add. sometimes jetid, odor. Pl aced in laconical glass* jt.scpu- 
rat p- fl into a thick granular layor hfllnw and a.thin, mucoid intervening layer 
above, which nap ped b y a braymi^,froth. Microscopically it consists of 
pus-corpuscles, often large crystals of fatty acids, which are sometimes in 
enormous numbers over the field and arranged in bunches. Hcematoidin 
crystals are sometimes present. Elastic fibres are seldom found except when 
there is ulceration of the bronchial walls. Tubercle baccilli are not present. 
In some cases, as in 10 of my series, the expectoration is very fetid and has all 
the characters of that described under fetid bronchitis. Nummular expectora¬ 
tion, such as comes from phthisical cavities, is not common. Haemorrhage 
occurred in 14 out of 35 cases analyzed by Fowler, in 17 of my 24 cases, 
slight in 8, and extreme in 3. Abscess of the brain has in a few instances 
followed the bronchiectasis. Rheumatoid affections may occur, and it is one 
of the conditions with which the pulmonary osteo-arthropathy is commonly 
associated. 

Diagnosis. —The diagnosis is not possible in a largo number of the cases. 
In the extensive sacculated forms, unilateral and associated with interstitial 
pneumonia or chronic pleurisy, the diagnosis is easy. There is contraction of 
the side, which in some instances is not at all extreme. TIip rnvprnnim signs 
may be ,chiefly at, the base and may vary according to the condition of the 
Cavity, whether full or empty. There may bo the most exquisite amphoric 
phenomena and loud resonant rfiles. The condition persists for years and is 
not inconsistent with a tolerably active life. The patients frequently show 
signs of marked embarrassment of the pulmonary circulation. There is cya¬ 
nosis on exertion* the finger-tips are clubbed, and the nails incurved. A con¬ 
dition very difficult to distinguish from bronchiectasis is a limited pleural 
cavity communicating with a bronchus. 

treatment.—Medical treatment is not satisfactory, since it is impossible 
to heal the cavities. I have practised the injection of antiseptic fluids in some 
instances with benefit. Intratracheal injections have been very warmly recom¬ 
mended of late. With a suitable syringe a drachm may be injected twice a 
day of the following solution: Menthol 10 parts, guaiacol 2 parte, olive oil 88 
parts. Or better still when the odor is very offensive iodoform in olive oil- 
"fbs creasote vapor bath may be given in a small room. The patient’s eyes 
must be protected with well-fitting goggles, and the nostrils stuffed with 
cotton-wool. A drachm of creasote is poured upon water in a saucer and 
vaporized by placing the saucer over a spirit lamp. At first the vapor is very 
irritating and disagreeable, but the patient gets used to it. The bath should 
be taken at first every other day for fifteen minutes, then gradually increased 
to an hour daily. The fceatment should be continued for three* months. I 
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can recommend it as a most satisfactory method of treatment. In suitable 
of|j(e drainage of the cavities may be attempted, particularly if the patient is in 
fa%; good condition. 1' or the fetid secretion turpentine may be given, or tcre- 
bqhe/and inhalationa used of carbolic acid or thymol. 

IV. BRONCHIAL ASTHMA. 

Asthma is a term which has been applied to various conditions associated 
with dyspnoea—hence the names cardin c and r enal asthm a—but its use should 
be limited to the affection known as bronchial or spasmodic asthma. 

Etiology.—All writers agree that there is in a majority of cases of bron¬ 
chial asthma a strong neuro tic element. Many regard it as a neurosis in which, 
according to one view, spasm of the bronchial muscles, according to the other 
turgescence of the mucosa, results from disturbed innervation, pucumogastric 
or vaso-motor. Of the numerous theories the following arc the most im¬ 
portant: 

(1) That it is duo to spasm of the bronchial muscles, a theory which has 
perhaps the largest number of adherents. The original experiments of 
C. J. B. Williams, upon which it is largely based, have been confirmed by 
Brodio. 

(2) That the attack is due to swelling of the bronchial mucous membrane 
—fljiciiaaary hypersemia (Traube), vaso-motor turgescence (Weber), diffuse 
hypersemic swelling (Clark). 

(3) That in many cases it is a special form of inflammation of the 
smaller bronchioles —ktaacIiwHtis exudativa (Ourschmann). Other theories 
which may be mentioned are that the attack depends on spasm of the dia¬ 
phragm or on reflex spasm of all the inspiratory muscles. 

As already mentioned, the so-called hay fever is an affection which has 
many resemblances to bronchial asthma, with which the attacks may alter¬ 
nate. In the suddenness of. onset and in many of their features these dis¬ 
eases have the same origin and differ only in site, as suggested by Sir Andrew 
Clark and now generally acknowledged by specialists. Making due allowance 
for anatomical differences, if the structural changes occurring in the nasal 
mucous mombrane during an attack of hay fever were to occur also in various 
parts of the bronchial mucosa, their presence there would afford a complete 
and adequate explanation of the facts observed during a paroxysm of bronchial 
asthma (Clark). With this statement I fully agree, but tho observations of 
Curschmann havo directed attention to a feature in asthma which has been 
neglected; namely, that in a majority of the cases it is associated with an 
exudation, such as might bo supposed to come from a turgcscent mucosa and 
which is of a very characteristic and peculiar character. The hypermmia and 
swelling of the mucosa and tho extremely viscid, tenacious mucus explain well 
the hindrance to inspiration and expiration and also the quality of the riles. 
An o edema, of t.hn nngin nm i retir fyp" H ° been described in the hands anti. 
ar ms maifiima(J. S. Billings, Jr.). . 

Some general facts with reference to etiology may lie mentioned. The 
affection sometime^ rime in families, particularly those with irritable and 
unstable nervous systems. The attack may be associated with neuralgia or, 
8s Salter mentions, even alternate with epilepsy. Men are more frequently 
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affected than women. The disease often begins in childhood and sometimes 
lasts until old age. It maytfollow an attack of Whooping-cough. One of its 
most striking peculiarities is the luarresaA extraordinary variety of circum¬ 
stances which at times induce a paroxysm. Among theses lo cal «on<|itinnn 
climate or atmosphere qro most important. A person may be free in the"Sty 
and invariably suffer from aimttack when he goes into the country, or into 
one special part of the country. Such cases are by no means uncommon. 
Brea thin g-the-a»- of~a particular room or a dusty_atmosphere.may fering»on 
an attack. ^ Odors, particularly of flowers and of hay, or emanations from 
animals, asthe horse, dog, or cat, may at once cause an outbreak^4fright or 
violent emotion of any sort .may bring on a paroxysm. 7UJerine end ovarian 
troubles were formerly thought to induce attacks and may do so in rare in¬ 
stances.^ Diet, too, has an important influence, and in persons subject to the 
disease severe paroxysms may be induced by overloading the stomach, or by 
taking certain articles of food. Chronicxases^-which, the attacks recur year 
after year, gradually become associated with emphysema, and every fresh 
“ cold ” induces a paroxysm. ^And lastly, many pases of bronchial asthma-arc 
associated...with affections of the nose, particularly with hypertrophic rhinitis 
-H lW al 

Briefly stated then, bronchial asthma is a neurotic affection, characterized 
by hypersemia and turgescence of the mucosa of the smaller bronchial tubes 
and a peculiar exudate of mucin. The attacks may be due to direct irritation 
of the bronchial mucosa or may be induced reflexly, by irritation of the nasal 
mucosa, and indirectly, too, by reflex influences, from stomach, intestines, or 
genital organs. . i 

Symptomi.-*=Premonitory sensations precede some attacks, such as chill y 
feelings, a sense of tightness in the chest, flatulence, the passage of a large 
quantity of urine, of great depression of spirits. Nocturnal attacks are com¬ 
mon. After a few hours’ sleep, the patient is aroused with a distressing sense 
of want of breath and a feeling of great oppression in the chest. Soon the 
respiratory efforts become violent, all the accessory muscles are brought into 
play, and in a few minutes the patient is in a paroxysm of the most intense 
dyspnoea. The face is pale, the expression anxious, speech is impossible, and 
in spite of the most strenuous inspiratory efforts very little air enters the lungs. 
Expiration is prolonged and also wheezy. The number of respirations, how¬ 
ever, is not much increased./,’The asthmatic fit may last from a few minutes to 
sesacal-hours. 'JVhen sever§, the signs of defective aeration soon appear, the 
face becomes bedewed with sweat, the pulse is small and quick, the extremities 
get cold, and just as the patient seems to be at his worst, the breathingd^gins 
to get .easi er, and often with a paroxysm of coughing relief is obtained. & he 
sinks exhausted to sleep. The relief may be but temporary and a second 
attack may soon come on. In a majority of the cases even in the intervals,be¬ 
tween tfie asthmatic fits the respiration is somewhat embarrassed!! The cough 
is at first vary .tig ht and dry a nd the expectoration is tenacious. Emphysema 
“of the neck may occur during the violent coughing spells.p, TJjjacgB# may 
break ou^ over the whole body during an attack, or, as in one patient, may 
be confined to the Akin of the interscapular regions. 

. The p hY8io*£ s igns during an attack are very characteristic. / Qajaqpac- 
tioft_the thorax loots e nlarg ed, barrebahaped, and is fixed, the amount of 
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expansion being altogether disproportionate to the intensity of the inspiratory 
movements. The diaphragm islawered and moves but slightly. Inspiration is 
short and quick, p -rpiratinn pmlnngw l percussion may not reveal any special 
difference, but there is sometimes marked hyperresonance, particularly in 
cases whieh have had repeated attacks. ' 

o, On_auscultation, with inspiration and expfration, there are innumerable 
sibilant anfsonorous rales of all varieties, piping and high-pitched, low-pitched 
and grave. Later in the attack there are moist riiles. 

(. The sputum in bronchial asthma is quite distinctive, unlike that whieh 
occurs in any other affection. Early in the attack it is brought up with great 
d ifficult y and is in the form of rounded gelatinous masses, the so-called 
“ pertes J,r ~ ^ft Though balUike, they can be unfolded and really 

represent moulds in mucus of the smaller tubes. The entire expectoration may 
be made up of these somewhat translucent-looking pellets, floating in a small 
quantity of thin mucus. Some of them are opaque. Often with the naked cyo 
a twisted spiral character can be seen, particularly if the sputum is spread on 
a glass with a black background. Microscopically, many of these pellets have 
a spiral structure, which renders them among the most remarkable bodies met 
with in sputum. It .is not a little curious that they should have been practi¬ 
cally overlooked until described by von Curschmann. Under the microscope 
the spirals are of two forms. In one there is simply a twisted, spirally arranged 
filament of mucin, in which are entangled leucocytes, the majority of which 
are eosinophiles. The twist may be loose or tight. The. second form is much 
more peculiar. In the centre of a tightly coiled skein of mucin fibrils with a 
few scattered cells is a-filament of extraordinary clearness and translucency, 
probably composed of transformed mucin. These spirals are doubtless formed 
in the finer bronchioles and constitute the product of an acute bronchiolitis. 
It is difficult to explain their spiral nature. I do not know of any observa¬ 
tions upon the course of the currents produced by the ciliated epithelium in 
the bronchi, but it is quite possible that their action may be rotatory, in which 
case, particularly when combined with spasm of the bronchial muscles, it is 
possible to conceive that the mucus formed in the tube might be compelled 
to assume a spiral form. Within two or three days the sputum changes entirely 
in character; it becomes muco-purulent and voa Curschmann’s spirals are no 
longer to be found. They occur in all instances of true bronchial asthma in 
the early period of the attack. I have never seen the true spirals either ill 
bronchitis or pneumonia. There are, in addition, in many cases, the pointed, 
octahedral crystals described by Leyden a nd sometimes called asthma crystals. 
They are identical with the crystals f ound in t he semen and jn_th£-MfiixCm 
le nkarinia. At one time they were supposed,T)y their irritating character, to 
induce, the paroxysms. Eosinophiles in the blood are enormously increased 
iOv*i|luna—to 25 or 35 per eent of the leucocytes, or even to 53.6 per cent id 
on* case (J. S. Billings, Jr.). 

Course.—The course of the disease is very variable. I n .severe att a cks.the 
paroxysms r ecur for three, or. four n i ght s-or even more, and in the intervals 
and during the day there may be wheezing and cough. Early in thediagsae 
the patient may be f ree in th e p)timing , distress, and 

the attacks may appear at first J» be of a purely narvou&^ti&rgpter. In. the, 
l on^afandliig wiB5 saiohysenia^in^g^jfitaDattly develops, and while the pure 
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asthmatic fits diminish in frequency the chronic bronchitis and shortness of 
breath become aggravated. ., 

Wo have no knowledge of the morbid anatomy of true asthma. Death dur¬ 
ing the attack is unknown. In long-standing cases the lesions are those of 
chronic bronchitis and emphytema. 

Treatmeni.-*-Thc asthmatroattaek usually demands immediate and prompt 
treatment, and remedies should be administered which experience has shown 
are capable of relieving the condition of the bronchial mucosa. AiasUEbiffs 
of chloroform will produce prompt though temporary relaxation. In su (fluid 
with very severe attacks, resisting all the usual remedies, the treatment by 
chloroform gave immediate and finally permanent reliefs Hypodermic injec¬ 
tions of pilocarpin (gr. &) will sometimes relax the mucosa in the profuse 
sweating. Perles of nitrite of amyl may be broken on the handkerchief or 
from two to five drops of the solution may be placed upon cotton-wool and 
inhaled. Strong stimulants given hot or a dose of spirits of chloroform in hot 
whisky will sometimes induce relaxation. More permanent relief is given by 
the hypndp.rmip injection of morphia or of morphia and cocaine combined. 
Ifl_flbsUnate and repeatedly recurring attacks this has proved a very satisfac¬ 
tory plan, "^he sedative antispasmodics, such as belladonna, henbane, stra¬ 
monium, and lobelia, may be given in solution or used in the form of ciga¬ 
rettes. Nearly all the popular remedies either in this form off i n pastilles 
contain some plant of the order solanacece, with nitrate or chlorate of potash. 
Excellent cigarettes are now manufactured and asthmatics try..variojj& sorts, 
since one $>rm benefits one patient, another form another patient^ Nitre 
paper made with a strong solution of nitrate of potash is very serviceable. 
Filling the room with the fumes of this paper prior to retiring will sometimes 
ward off a nocturnal attack. I have known several patients to whom tobacco 
smoke inhaled was quite os potent as the prepared cigarettes. 

(\ Cauterization of the mucous membrane of the nose has given gTeat relief, 
particularly in cases with swelling and irritation. The..use mL .compressed 
ai^in the pneumatic cabinet is very beneficial; oxygen inhalations may also 
be tried. In preventing the recurrence of the attacks there is no remedy so 
useful as iodide of potassium, which sometimes acts like a specific. From 
10 to 20 grains three times a day is usually sufficient. 

Particular attention should be paid to the diet of asthmatic patients. A 
rae which experience generally compels them to make is to take the heavy 
meals in the early part of the day and not retire to bed before gastric diges¬ 
tion is completed. Ap the attacks are often induced by flatulency, the carbo¬ 
hydrates should be restricted. Coffee is a mote .suitable drink than-tea. In 
respect to njirnnfp it is very difficult to lay down rules for asthmatics. The 
patients are often much better in the city than in the country. The high and 
dry altitudes are certainly more beneficial than the sea-shore; but in protracted 
cases, with emphysema as a secondary complication, the rarefied air of high 
altitudes is not advantageous. In young persons I have known a residence for 
six months in Bends'w southern California to be followed by prolonged 
freedom from attacks. Egypt is a peculiarly satisfactory winter climate. 
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V. FIBRINOUS BRONCHITIS. 

(Plaatio or Croupoua Bronchitis) 

Definition. —An acute or chronic affection, characterized by the formation 
jn certain of the bronchial tubes of fibrinoulfcasts, which art^ expelled in 
pafoxysms of dyspncea and cough. 

In several diseases fibrinous moulds of the bronchi arc formed, as in diph¬ 
theria (with extension into the trachea and bronchi), in pneumonia, and occa¬ 
sionally in phthisis—conditions which, however, have nothing to do witli true 
fibrinous bronchitis. These casts are not to lie confounded with the blood-casts 
which occur occasionally in liamioptysis. 

Clinical Description.—Bettman, in reporting a case which occurred in Prof. 
Whitridge Williams’s obstetrical clinic at the Johns llopkins Hospital, has 
analyzed all the cases from the literature since 18(11), grouping them into dif¬ 
ferent classes. The first and most important is chronic idiopathic*fibrinous 
bronchitis. It is a rare affection. Of 27 cases, 15 were iu males. It is most • 
common at tho middle period of life. The attacks may occur at definite inter¬ 
vals for months or years. The form and size of (lie casts may he identical at 
each attack ns though each time preci-ely (lie same bronchial area was in¬ 
volved. Thft_cxpcctoration of the easts is associated with paroxysms of dysp- 
nma and c ouirlm ic. which occur at longer or shorter intervals. F ever and 
h temopty sis may be present during the attack, .physical signs usually indicate 
the portion of the lung affected, as there are suppre s sed bxeatlujpuiuls and 
numerous rales OU coughing. A very dry ride, called the “ bruit as drapenu," 
has been described, caused by the vibration of a loosened portion of the cast. 

In five cases there were skin lesions. Tuberculosis is sometimes present. 
Death occurred iu only one case of the series. T-he casts are usually rolled 
up and mixed with mucus and blood. When unrolled they are large white 
branching structures. The main btem may be as thick as the little finger. 
Ft2JB.Jha consistency and appearance they have been described as fibrinous, 
tnii %>y cpnjtis) mainly of mucin. On cross-sect ion they show a concentrically 
stratified structure, with leucocytes and alveolar epithelium. Leyden's crystals 
and von Curschmann’s spirals arc sometimes found, and in Bellman's case 
there were protozoan-like bodies. 

5 There is a very remarkable acute form-, of which Bettman has collected 
15 cases. It comes on most frequently during some fever, as typhoid, pneu¬ 
monia, or the eruptive fevers. After a preliminary bronchitis the dyspnoea 
increases, and then the casts are coughed up. Chills and fever have been 
present. Four of the 15 cases proved fatal, and the casts were found in situ. 
It is much more serious than the chronic form. There may ho casts expec¬ 
torated which have not the arborescent structure of the true fibrinous moulds, 
but .which come from a single tube or its bifurcation. Sometimes they are 
very small and “ tail off ” into true spirals. 

Fibrinous casts are expectorated in connection -with chronic faearisdiaease 
(10 cases) an jjn p ulmonary tuberculosis (14 cases), in the latter disease Usu- 
a lly late in the c/m ra n and n/irnfavornblp moment. In the albuminous expgO- 
toration following tapping of a pleural exudate fibrinous casta, have bean 
coughed up, 
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In hemoptysis blood-casts may be expectorated, and they are not to be 
confounded with the casts of true fibrinous bronchitis which may be coughed 
up with profuse hemorrhage. 

In pneumonia small fibrinous plugs are not uncommon in the sputa, and 
in a few rare instances quite large moulds of the tubes may be coughed up. 

The mycelium of Aspertfllus fumigatus may form membranous casts in 
the bronchi. I reported an instance of the kind in which a small partial 
mould of this kind was expectorated, and there is on record a case in which 
for long periods membranes composed of this fungus were coughed up in 
attacks of dyspnoea. 

The pathology of the disease is obscure. The membrane is identical with 
that to which the term croupous is applied, and the obscurity relates not so 
much to the mechanism of the production, which is probably the same as in 
other mucous surfaces, as to the curious limitation of the affection to certain 
bronchial territories and in the chronic form the remarkable recurrence at 
stated or irregular intervals throughout a period of many years. 

In the fatal cases the bronchial mucous membrane may be found injected 
or pale. In Biermer’s case -the epithelial lining was intact beneath the cast, 
but in that of Kretschy the bronchi were denuded of their epithelium. Em¬ 
physema is almost invariably present. Evidences of recent or antecedent pleu¬ 
risy are sometimes found. Model, in an article published from Baumler’s 
clinic, states that tuberculosis was present in 10 out of 21 autopsies. 

Treatment.—In the acute cases the treatment should be that of ordinary 
acute bronchitis. We know of nothing which can prevent the recurrence of the 
attacks in the chronic form. In the uncomplicated cases there is rarely any dan¬ 
ger during the paroxysm, even though the symptoms may be most distressing 
and the dyspnoea and cough very severe. Inhalations of ether, steam, or 
atomized lime-water aid in the separation of the membranes. Waldenberg 
employed the last remedy with success in one case. Ewart recommends intra¬ 
tracheal injections of olive oil. Pilocarpine might be useful, as in some in¬ 
stances it increases the bronchial secretion. The employment of emetics may 
be necessary, and in some cases they are effective in promoting the removal of 
thecasts. 


D. DISEASES OF THE LUNGS. 

I. OXROUIiATOBY DISTURBANCES IN THE LUNGS. 

Congestion. —There are two forms of congestion of the lungs—active and 
passive. 

(1) Active Congestion of the Ldnqs. —Much doubt and confusion still 
exist on this subject French writers, following Woillez, regard it as an inde¬ 
pendent primary affection (maladie de Woillez), and in their dictionaries End 
text-books allot much space to it. English and American authors more* cor¬ 
rectly regard it as a symptomatic affection. Active fluxion to the lungs occurs 
with increased action of the heart, and when very hot air or irritating sub¬ 
stances are inhaled. In diseases which interfere locally with the circulation 
the capillaries in the adjacent unaffected portions may be greatly distended. 
Thedmportance, however, of this collateral fluxion, as it is called, is probably 
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exaggerated. In a whole series of pulmonary affections there is this asso¬ 
ciated congestion—in pneumonia, bronchitis, pleurisy, and tuberculosis. 

The s ymp toms of active congestion of the lungs are by no means definite. 
The description given by Woillez and by other French writers is of an affec-' 
tion which is difficult to recognize from anomalous or larval forms of pneu- 
. mohia. The chief-symptoms described arc/initi«l ehill^pain the sid^dysp- 
ijgAtood^atg.qough^&ffiimpexature from 1011. to-lOA 0 . T he pbvainal »ipi a 
(i are defective; resonance^feeble breathing, sometimes bronchial in character, and 
i fjBfl^r&les. A majority of clinical physicians would undoubtedly class such 
cases under inflammation of the lung. In many epidemics the abnormal and 
larval forms are specially prevalent. 

The occurrence of an intense and rapidly fatal congestion of the lung, fol¬ 
lowing extreme heat or cold or sometimes violent exertion, is recognized by 
some authors. Kenforth, the oarsman, is said to have died from this cause 
during the race at Halifax. Leuf has described eases in which, in association 
with drunkenness, exposure, and cold, death occurred suddenly, or within 
twenty-four hours, the only lesion found being an extreme, almost haemor¬ 
rhagic, congestion of the lungs. It is by no means certain that in these cases 
death raaHy-oaanwi from pulmonary congestion in the absence of specific state¬ 
ments with reference to the coronary arteries and the heart. 

(2) Passive Congestion. —Two forms of this may be recognized, the me¬ 
chanical and the hypostatic. 

(a) Mechanical congestion occurs whenever there is an'obstacle to the 
return of the blood to the heart. It is a common event in many affections 
of the left heart. The lungs are voluminous, russet brown in color, cutting 
and tearing with great resistance. On section they show at first a brownish- 
red tinge, and then the cut surface, exposed to the air, becomes rapidly of a 
vivid red color from oxidation of the abundant haemoglobin. This is the con¬ 
dition known as brown induration of the lung. Histologically it is charac¬ 
terized by (a) great distention of the alveolar capillaries; (/8) increase in 
the connective-tissue elements of the lung; (y) the presence in the alveolar 
walls of many cells containing altered blood-pigment; (8) in the alveoli numer¬ 
ous epithelial cells containing blood-pigment in all stages of alteration, which 
are also found in great numbers in the sputum. 

It occasionally happens that this mechanical hyperaemia of the lung results 
from pressure by tumors. So long as compensation is maintained the mechan¬ 
ical congestion of the lung in heart-disease does not produce any symptoms, 
but with enfeebled heart action the engorgement becomes marked and there 
are dyspnoea, cough, and expectoration, with the characteristic alveolar cells. 

(b) Hypostatic congestion. Tn fevers and adynamic states generally, it is 
very common to find the bases of the lungs deeply congested, a condition in- 
ducedtpartly by the effect of gravity, the patient lying recumbent in one pos¬ 
ture for'a long time, butxhiefly by weakened heart action. That it is not an 
effWt of gravity alone is shown by the fact that a healthy person may remain 
in bed an indefinite time without its occurrence. The posterior parts of the 
lung art dark in color and engorged with blood and serum; in some instances 
to such a degree that the alveoli no longer contain air and portions of the lung 
sink_in „water. The tennusplenizalion and hypostatic pneumonia have been 
given to *haao advanced grades. It is a common affeetion in protracted cases 
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qf typhoid fovnr nrnl in long dobilite ting'ifaeBBes. Tn ascit es. nqTpqriain ami 
ft hHonniofll tumors thfe bases, of tha lungs may be compressed and congested- In 
this connection must be mentioned the form of passive congestion met with 
in injprv to, and organic disease of, the brain. Tn tyrfibral, apoplexy tha-baaes 
of the lungs are deeply engorged, nqt quite airless, but heavy, and on section 
drip with blood.and serum. I have twice seen this condition in an extreme 
grade throughout the lungs in death from morphia poisoning. In some in¬ 
stances the lung tissue has a blackish, gelatinous, infiltrated appearance, almost 
like diffuse pulmonary apoplexy. Occasionally this congestion is most marked 
in, and even confined to, the hemiplegic side. In prolonged coma the hypo¬ 
static congestion may be associated with patches of consolidation, due to the 
' aspiration of portions of food into the air-passages. 

The symptoms of hypostatic congestion are not at all characteristic, and 
the condition has to be sought for by careful examination of the bases of the 
lungs, when slight dulness, feeble, sometimes blowing, breathing and liquid 
rifles can be detected. 

Tbeatment.— The treatment of congestion of the lungs is usually that 
of the condition with which it is associated. In the intense pulmonary en¬ 
gorgement, which may possibly occur primarily, and which is met with in 
heart-disease and emphysema, free bleeding should be practised. From 20 to 
30 ounces of blood Bhould be taken from the arm, and if the blood does not 
flow freely and the condition of the patient is desperate, aspiration of the 
right auricle may be performed. 

(Edema.—In all forms of intense congestion of the lungs there is a transu¬ 
dation of serum from the engorged capillaries chiefly into the air-cells, but 
also into the alveolar walls. Not only is it very frequent in congestion, but 
also with inflammation, with new growths, infarcts, and tubercles. When 
limited to the neighborhood of an affected part, the name collateral, oedema 
is sometimes applied to it. 

Acute oedema is met with: (1) in the infections; (2) in Bright’s disease; 
(3) in heart disease, particularly angina pectoris, myocarditis, and valve 
lesions; (4) in arterio-sclerosis; (5) pregnancy; (6) angio-neurotic oedema, 
and (7) as a complication of the epileptic fit. The theory most generally 
accepted is that of Welch, whose experiments seemed to indicate that pul¬ 
monary oedema is due to a disproportionate weakness of the left ventricle, so 
that the blood accumulates in the lung capillaries until transudation occurs. 
’’■Such weakness may be brought about by paralysis or by spasm of the left 

- ventricle. Others regard is as an effect of disturbance in the vasomotor 

; mechanism of the lungs. 

Anatomically the lung is anaemic, heavy, sodden, pits on pressure, and on 
section a large quantity of clear or blood-tinged serum flows out. It may 
have in places a gelatinous aspect 

• Symptoms. —The onset is sudden with a feeling of oppression and pain 
in the chest and rapid breathing which soon becomes dyspnceic or orthoprffleic- 
There may be an incessant short cough and a copious frothy, sometimes blood- 
tinged, expectoration, which may be expelled in a gush from the mouth and 
nose. The face is pale and covered with a cold sweat; the pulse is feeble and 

the heart’s action weak. Over the entire chest may be heard piping and 

bubbling riles. The attack may be fatal in a few hours or it may persist 
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for twelve or twenty-four hours and then pass off. Steven, of Glasgow, has 
reported a case with 72 attacks in two and a half years. I have seen this 
recurrent form in angina pectoris, eacli paroxysm of which was associated 
with'in tense dyspnoea and all the features of acute oedema of the lungs. 

Bleedipg should be practised at once and is often most helpful. Dry 
cupping may be tried. One of my patients had great relief from inhalations 
Of chloroform. Oxygen may be used. If there is much agitation and sense 
of'impending death, morphia may bo given hypodermically. 

H/fi Pulmonary Haemorrhage.—This occurs in two forms -fbroncho-pulmonary 
hemorrhage, sometimes culled bronehorrhagia, in which the blood is poured 
out into the bronchi and is expectorated, and pulmonary apoplexy or pneumor- 
rhagia, in which the haemorrhage takes place into the air-cells and the lung 
tissue. 

1. Broncho-pulmonary Hemohriiagk; Hemoptysis. —Spitting of 
blood, to which the term haemoptysis should be restricted, results from a vari¬ 
ety of conditions, among which the following arc the most important: (sj). In. 
young healthy persons haemoptysis may occur without warning, and after con¬ 
tinuing for a few days disappear and leave no ill traces. There may he at 
theTIme ’of the attack no physical signs indicating pulmonary disease. In 
such cases good health may be preserved for years and no further trouble 
occur. These cases are not very uncommon, and in spite of the good health 
tuberculosis may be suspected. In Ware’s important contribution to this sub¬ 
ject,* of 386 cases of haemoptysis noted in private practice 02 recovered and 
pulmonary disease did not subsequently develop in them. ( b) Haemoptysis 
in pulmonary tuberculosis, which is considered on page 325. (<■) In con¬ 

nection with certain diseases of the lung, as pneumonia (in the initial stage) 
and cancer, occasionally in gangrene, abscess, and bronchiectasis, (d) In 
many heart affections, particularly mitral lesions. It may be profuse anil 
recur at intervals for years, (c) In ulcerative affections of the larynx, 
trachea, or bronchi. Sometimes the hmmorrhage is profuse and rapidly fatal, 
as when the ulcer erodes a large branch of the pulmonary artery, an accident 
which I have known to happen in a case of chronic bronchitis with emphy¬ 
sema. (f) Aneurism is an occasional cause of luemoptysis. It may be sudden 
and rapidly fatal when the sac bursts into the air-passages. Slight bleeding 
may continue for weeks or months, due to pressure on the mucous membrane 
or erosion of the lung; or in some cases the sac “ weeps ” through the exposed 
laming. 0 f fibrin, (g) Vicarious haemorrhage, which occurs in rare instances 
in cases of interrupted menstruation. The instances are well authenticated. 
Flint mentions a case which ho had had under observation for four years, 
and Hippocrates refers to it in the aphorism, “liammptysis in a woman is 
nm^ypri Ky an om pKnn of the menses.” Periodical luemoptysis has also been 
met with a fter the rem oval of both ovaries. Even fatal hemorrhage has 
oasped-irem -the lung during menstruation when no lesion was found to 
ac e^nryL far -it. (h) There is a form of recurring hemoptysis in arthritic 
subjects to which Sir Andrew Clark has called special attention and which 
also ia described by French writers. The cases occur in persons over fifty 
years of age who usually present signs of the arthritic diathesis. It rarely 


* On Hemoptysis as a Symptom, by John Ware, M.D, 
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leads to fatal issue and subsides without inducing pulmonary changes. (i)_ 
Haemoptysis occurs sometimes in malignant fevers and in purpura hatnor- 
rhagica. Lastly, there is rp firm in hrrrmvptjnin, rjnr io.the hmmhiul flnlrr an 
affection which is confined to parts of China and Japan. 

Symptoms .—Haemoptysis sets in as a rule suddenly. Often without wam- 
’ mg the p atient ? experiences a warm, saltish taste as the mouth dills with blood. 
Coughin g is usually induced. Thero may be only an ounce or. so brought up 
before the hamorrhage stops, or the bleeding may continue for days, the 
patient bringing up small quantities. In other instances, particularly when 
a large vessel is eroded or an aneurism bursts, the amount is large, and the 
patient after a few attempts at coughing shows signs of suffocation and death 
is produced by inundation of the bronchial system. Fatal hasmorrhage even 
may occur into a large cavity in a patient debilitated by phthisis without the 
production of haemoptysis. I dissected a case of this kind at the Philadelphia 
Hospital. The blood from the lungs generally has characters which render 
it readily distinguishable from the blood which is vomited. It is alkaline 
in reaction, frothy, and mixed with mucus, and when coagulation occurs air- 
bubbles are present in the clot. Blood-moulds of tho smaller bronchi are 
sometimes seen. Patients can usually tell w hether the blood has been brought 
up by-coughing or by vomiting, and in a majority of cases the history gives 
important indications. In paroxysmal haimoptysis connected with menstrual 
disturbances the practitioner should see that the blood is actually coughed 
up, since deception may be practised. The spurious haemoptysis of hysteria is 
considered with that disease. Naturally, the patient is at first alarmed at the 
occurrence of bleeding, but, unless very profuse, as when due to rupture of 
an aortic aneurism in a pulmonary cavity, the danger is rarely immedi¬ 
ate. T he atta cks, however, are apt to foam for a few days and the sputa 
may remain blood-tinged for a longer period. In the great majority of 
cases the haemorrhage ceases spontaneously. It should be remembered that 
some of the blood may be swallowed and produce vomiting, and, after a day 
or two, the stools may be dark in color. It is not well during an attack of 
haemoptysis to examine the chest 

2. Pulmonary Apoplexy; Haemorrhagic Infarct.— In this condition 
the blood is effused into the air-cells and interstitial tissue. It is usually 
diffuse, tho parenchyma not being broken, as is the brain tissue in cerebral 
apoplexy. Sometimes,? ip,, disease of the brain,tin septic, conditions, and in 
^the malignant forms of fevers, the lung tissue is uniformly infiltrated with 
blood and has, on section, a black, gelatinous appearance. 

As a rule, the hasmorrhage is limited and results froirf^ the blocki ng of 
a jbraneh of the pulmonary artery either by a thrombus or an embolus. Tho 
condition is most common ixj'cjir.oiuc, heart-disease. Although the pulmonary 
arteries are terminal ones, blocking is not always followed by infarction; 
partly because the wide capillaries furnish sufficient anastomosis, and partly 
because the bronchial vessels may keCp'mp the circulation. The infarctions 
are chiefly at the periphery of the lung, usually wedge-shaped, with the base 
of the wedge toward the surface. When recent, they are dark in color, hard 
and firm, and look on section like an ordinary blood-clot. Gradual changes 
go on, and the color becomes a reddish-brown. The pleura over an infarct 
is usually inflamed. A microscopical section shows the air-cells to be dis- 
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tended with red blood-corpuscle?, which may also be in the alveolar walls. 
The infarcts are usually multiple and vary in size from a walnut to an orange. 
Very large ones may involve the greater part of a lobe. In tho artery passing 
to the affected territory a thrombus or an embolus is found. The globular 
thrombi, formed in the right auricular appendix, play an important part 
in the production of haunorrhagic infarction. In many cases the source of 
the embolus cannot bo discovered, and the infarct may have resulted from 
thrombosis in the pulmonary artery, but, as before mentioned, it is not infre¬ 
quent to find total obstruction of a large branch of a pulmonary artery without 
hemorrhage into tho corresponding lung area. The further history of an in¬ 
farction is variable. It .is possible that in some instances the circulation is 
re^t^blishod-and the blood removed. More commonly, if the patient lives, 
the usual changes go on in the extravasated blood and ultimately a pigmented, 
puckered, fibroid patch results. Sloughing may occur with the formation of a 
cavity. Occasionally gangrene results. In a case at the University Hospital, 
Philadelphia, a gangrenous infarct ruptured and produced fatal pneumo¬ 
thorax. 

The. symptoms of pulmonary apoplexy are by no means definite. The 
condition may be suspected in chronic heart-disease when hamoptysis occurs, 
particularly in mitral stenosis, but the bleeding may be due to the extremo 
engorgement. When the infarcts arc very large, and particularly in the lower 
lobe, in which they most commonly occur, there may bo signs of consolidation 
with blowing breathing and a pleuritic friction. 

Tukaiment of Pulmonary H.kmohrhagk. —The pressure within the 
pulmonary Urlcty is considerably less than that in the aortic system. The 
system is under vaso-motor control, but our knowledge of the mutual rela¬ 
tions of pressure in the aorta and.in the pulmonary artery, under varying 
conditions, is still very imperfect (Bradford). There may be an influence 
on the systemic blood-pressure without any on the pulmonary, and the pres¬ 
sure in the one may rise while it falls in the other, or it may rise and fall in 
both together. The researches of Bred in and Dixon indicate that drugs which 
raise tho peripheral blood-pressure by vaso-constrietion increase the total blood 
in the lung. Thus ergot, the remedy perhaps most commonly used, causes a 
distinct rise in the pulmonary blood-pressure, while aconite produces a definite 
fall. 

The anatomical condition in haemoptysis is either hyperemia of the bron- 
chi al muc osa (or of the lung tissue) or a perforated vessel. In the latter case 
the patient often passes rapidly beyond treatment, though there are instances 
of the most profuse haemorrhage, which must have come from a perforated 
artery or a ruptured aneurism, in which recovery has occurred. Practically, 
for treatment, we should separate these cases, as the remedies which would be 
applicable in thelcase of congested antLbleeding mucosa would be as much 
out of place in a case of^uemorrhage from ruptured aneurism as in a cut 
radial artery. £When the blood is brought up in large quantities, it is almost 
certain either that an aneurism has ruptured or a vessel has been eroded. Ip 
the instances in which tho sputa are blood-tinged or when the blood is in 
smaller quantities, bleeding comes by diapedesis from hypersemic vessels. In 
such cases the hemorrhage may be beneficial in relieving the congested blood- 
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The indications, are to reduce the frequency of the heart-beats and to 
lower the blood-pressure. The truth, Das Blut ist ein gam besonderer Saft, 
is strikingly emphasized by the frightened state of the patient. Best of the 
body and peace of the mind—“ qvfa, securitas, silentium ” of Celsus—effould 
be secured. Turn the patient o^Bie affected side, if known, as the regur¬ 
gitation is less apt to occur into qp bronchi of the sound lung. As Aieteus 
remarks, in haemoptysis the .patient despairs from the first, and needs to be 
strongly reassured. Death is rarely due directly to haemoptysis; patients die 
after, not of it (S. West). In the majority of cases of mild haemoptysis this 
is sufficient. Even when the patient insists upon going about, the bleeding 
may stop spontaneously. The diet should be light and unstimulating. Alcohol 
should not be used. The patient may, if he wishes, have ice to suck/-Small 
doses of aromatic sulphuric acid may be given, but unless the bleeding is 
protracted styptic and astringent medicines are not indicated. For cough, 
which is always present and disturbing, opium should be freely given, and 
is of all medicines most serviceable in haemoptysis. Digitalis should not be 
used, as it raises the blood-pressure in the pulmonary artery. Is Aconite, as it 
lowers the pressure, may be used when there is much vascular excitement. 
Ergot, tannic acid, and load, which are so much employed, have little or no 
influence in haemoptysis; ergot probably does harm. One of the most satis¬ 
factory means of lowering the blood-pressure/is purgation, and when the bleed¬ 
ing is protracted salts may be freely given. In profuse haemoptysis, such as 
comes from erosion of an artery or the rapture of an aneurism, a fatal result 
is common, and yet post-mortem evidence shows that thrombosis may occur 
with healing in a rapturo of considerable size. The-fainting-indueed by the 
loss of blood is probably the most efficient means of promoting thrombosis, 
and it was on this principle that formerly patients were bled from the arm, 
or from both arms, as in the case of Laurence Sterne./; Ligatures, orJEamaa*!)'*. 
bandages, placed around the legs may serve temporarily to check the bleeding. 

AtEhe. ice-bag on the sternum is of doubtful utility. In a protracted case Cayley 
induced pneumothorax, but without effect 

Briefly, then, we may say that haemorrhage from rapture of aneurism or 
erosion of a blood-vessel usually proves fatal. The fainting induced by the loss 
of-Wood is beneficial, and, if the patient can be kept alive for twenty-four 
hears, a thrombus of sufficient strength to prevent further bleeding may form. 
The chief danger is the inundation of the bronchial system with the blood, so 
j that while the haemorrhage is profuse the cough should be encouraged. Opium 
should not then be used, and stimulants should be given with caution. 

In the other group, in which the haemorrhage comes from a congested 
area and is limited, the patient gets well if kept absolutely quiet, and fatal 
haemorrhage probably never occurs from this source. Rest, reduction of 
the blood-pressure by minimum diet, purging, if necessary, and the admin¬ 
istration of opium to allay the cough are the main indications. 

H. BEONOHO-PNETTMONIA (Capillary Bronchitis). 

This is essentially an inflammation of the terminal bronchus and the air- 
vesides which make up .a pulmonaryjobule, whaaoa.the tarm-hr B nc to yaeu- 
monia. It is also kno wn as l obular, in contradistinction to lobar pnffiiiQQpi* 1 
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The termcataijhal ia leas applicable. The process begins usually with an 
uria^tm of the capillary bronchi, which is a condition rarete, tf ever 

^ uctu ^ 80 that it is now custom- 


ier.g^] 
i mHib 
pnBRni 


11 forms of broncho-pneumonia 
)bes, and it would have been more 
lonia among the Infectious dis- 

lilt ... . . 


consider the affections together, 
i depend upon invasion of the lung with 

*nf«wt to place them with lobar pnw... UU m among rne miectious dis- 
bn* it» weU perhaps to defer this until the bacteriology of the different 
varieties has been more fully worked out. 

8tlolo gy .-Bra^ E a ei na Qni a occu rs either as a primary or as a sec¬ 
ondary affection The relative frequency in 443 cases is thus given by Holt,: 
Primary, without previous bronchitis, 154; secondary (a) to bronchitis of 
larger tubes, 41; t^ measles, 89; to whooping-cough, 66; to .diphtheria, 47; 
to scarlet^ fever, 7; to_mfbenza, 6; to varicella, 2; to erysipelas, 2; and to 
acuto^ileo-qolitis iD The proportion of primary to secondary forms as sliown 
m this list is probably too low. 


SWSABX-iCDTn imoNCHO-PNEOMONiA, like the lobar form, attacks chil¬ 
dren in good health, usualljnjndcr. iwoyears. The etiological factors are very 
much those of ordinary pneumonia, anj-probably the pneumococcus is more 
often associated with it. 

Secondary biioxciio-pneumonia occurs in two great groups: 1. As a 
swuence of the infectious fevers-fnigaslcs,; diphtheria, w hoopimr- comrhZscar- 
r<WS fr0( l uentl y’ mall-pox, /erysipelas, amflyphouT fever. In 
children it forms the most serious complication of those diseases, and in 
reality causes more deaths than are due directly to the fevers. In large cilies 
it raq fes _ pext in fatality, to infantile diarrhoea. Following, as it does, the 
contagious diseases Which principally affect children, wo find that a large 
majority of cases occur during early life. According to Morrill’s Boston sta¬ 
tistics, it is most fatal during the first two years of life. The .number .of cases 
m a community increases or decreases with the prevalence of measles, searlet 
fever, and diphtheria. It is most prevalent in the winter and spring months. 
In the febrile affections of adults broncho-pneumonia is not very common. 
Thus in typhoid fever it is not so frequent as lobar pneumonia, though isolated 
areas of consolidation at the bases are by no means rare in protracted cases 
of this disease. In old people it may follow debilitating causes of any sort, 
and is met with in the course of chronic Bright’s disease and various acute 
and chronic maladies. 


2 - J a,thfi..jgqcqndjdiyi8ion of this affection are embraced the cases of 
so-called aspiration or deglutition pneumonia. Whenever the sensitiveness of 
le larynx is benumbed, as in the coma of apoplexy or unurn in, minute par- 
ic es of food or drink are allowed to pass the rima, and, reaching finally the 
>maller tubes, excite an intense inflammation similar to the vagus pneumonia 
*ch follows the section of the pneumogastrics in the dog. Cases are very 
-•■"iimow after. operations about the mouth and nose, after tracheotomy, and 
ln can H?T bf the larynx and oesophagus. The aspirated particles in some 
stances induce such an intense broncho-pneumonia that suppuration or even 
bmgrene supervenes. The ether pneumonia, already described, is often lobu- 
*r in type. 

An aspiration hronn h o. pnanmnTiia mfl jjfniw hsemopiysis (which has been 
“ready considered), the aspiration of material fmm a hrannhia^ini;,, '■nvity. 
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and occasionally the material from an empyema which has raptured into the 
lung. 

A common and fatal, form of broncho-pneumonia is that excited by the 
tubercle bacillus, which has already been considered. 

Among general predisposing causes may beanentinned ago. As just noted, 
it—in prone to'attack infants, and a majority of eases of pneumonia in chil¬ 
dren under five years of age are of this form. Of 370 cases in children under 
five years of age, 76 per cent were broncho-pneumonia (Holt). At thc.oppo 
site extreme of life it is also common, in association with various debilitating 
circumstances and with the chronic diseases incident to the old. In children, 
rickets and diarrhoea are marked predisposing causes, and broncho-pneumonia 
is one of the most frequent post-mortem-room lesions in infants’ homes and 
foundling asylums. The disease prevails most extensively among the poorer 
classes. 


Morbid Anatomy.-4-Qn, the pleural surfaces, particularly towMdJ&&,base, 
are seen depressed bluish or blue-brown areas of collapse, between .which-the 
lung^ tissue is. of a lighter color. Her^and there are p^ojimting-poitiona over 
which the pleura may be .slightly turbid or granular. jTh p lung is full er and 
firms? "thatt normal, and, though in jjreat part crepitant, there can be felt 
in places throughout the. substance ..solid, nodular bodies. < ^The dark dep ress! 
areas may be isolated or a large section of one lobe may be in the condition 
of collapse or atelectasis. Gradual inflation by a blow-pipe inserted in the 
bronchus will distend a great majority of these collapsed areas. On section, 
the general surface has a dark reddish color and usually drips blood. Project¬ 
ing above the level of the section arc lighter red or reddish-gray areas repre¬ 
senting the patches of broncho-pneumonia. These may be isolated and sepa¬ 
rated from each other by tracts of uninflamed tissue or they may be in groups; 
or the greater part of a lobe may be involved. Study of a favorable section 
of an isolated patch shows: (a) A dilated central bronchiole full of tenacious 
purulent mucus. A fortunate section parallel to the long axis may show a 
racemose arrangement—the alveolar-passages-full of muco-pus. (fe) Sur- 
rouiidihg’fBS bronchus for from 3 to 6 mm. or even more, an area of grayish- 
red consolidation, usually elevated above the surface and firm to the touch, 
xinlike, the consolidation of lobar pneumonia, it may present a perfectly smooth 
surface, though in some instances'It is distinctly granular. In a late stage of 
the disease small grayish-white points may be seen, which on pressure may be 
squeezed out as purulent droplets. A section in the axis of the lobule may 
present a somewhat grape-like arrangement, the stalks and -atoms- represent¬ 
ing the bronchioles and alveolar passages filled "with a yellowish or grayisb- 
white pus, while surrounding them is a reddish-brown hepatized tissue. (?) 
In the immediate n eighhorhpnfl of this peribronchial inflammation the tissue 
is dark in color, smooth, ainess, at a somewhat lower level than the hepatizml 
portion, and differs 'distinctly in color aid appearance from the other por¬ 
tions of the lung. This is the condition to which the term sjdeauation has 
been given- It really represents a tissue in the early stage of inflamma¬ 
tion, and it perhaps would be as well to give up the use of this term ami 
also that of carnijicagon, which is only a more advanced stage. The con¬ 
dition wf collapse probably always precedes this, and it is difficult u> 
iTidtuTioes to tell the difference, as one shades into the other. In fact; 
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collapse, splenization, and carnilicution are Iml preliminary steps in broneho- 
pneumonia. 

While, in many cases, the areas of broncho-pneumonia present a reddish- 
brown color and are indistinctly granular, in others, particularly in adults, the 
nodules may resemble more closely gray hepatization and the air-cells are filled 
with a grayish muco-purulent material. Minute hicmorrhages*arc sometimes 
seen in the neighborhood of the inflamed areas or on the pleural surfaces. 
Emphysema is commonly seen at the anterior borders and upper portions of 
the lung or in lobules adjacent to the inflamed ones. In many cases following 
diphtheria and measles the process is so extensive that the greater part of a 
lobe is involved, and it looks like a case of lobar hepatization. It has not, 
however, the uniformity of this affection, and collapsed dark strands may be 
ieen between extensive areas of hepatized tissue. 

There are three groups of cases: (1) Those in which the bronchitis and 
bronchiolitis are most marked, and in which there may be no definite con¬ 
solidation, and yet on microscopical examination many of the alveolar pas¬ 
sages and adjacent air-cells appear filled with inflammatory products. (2) 
The disseminated broncho-pneumonia, in which there are scattered areas of 
peribronchial hepatization with patches of collapse, while a considerable pro¬ 
portion of the lobe is still crepitant. This is by far the most common condi¬ 
tion.. (3) The pseudo-lobar form, in which the greater portion of the lobe 
is consolidated, but not uniformly, for intervening strands of dark congested 
lung tissue separate the groups of hepatized lobules. 

Microscopically, the centre of the bronchus is seen filled with a plug of 
exudation, consisting of leucocytes and swollen epithelium. Section in the 
long axis may show irregular dilatations of the tube. The bronchial wall is 
swollen and infiltrated with cells. Under a low power it is readily seen that 
the air-cells next the bronchus are most densely filled, while toward the per¬ 
iphery the alveolar exudation becomes less. The contents of the air-cells are 
made up of leucocytes and swollen epithelial cells in varying proportions. 
Bed corpuscles are not often present and a fibrin network is rarely seen, 
though it may be present in some alveoli. In the swollen walls are seen dis¬ 
tended capillaries and numerous leucocytes. As Delafield has pointed out, 
the interstitial inflammation of the bronchi and alveolar walls is the special 
feature of broncho-pneumonia. 

The histological changes in the aspiration or deglutition broncho-pneu¬ 
monia differ from the ordinary post>febrile form in a more intense infiltra¬ 
tion of the air-cells with leucocytes, producing suppuration and foci of soften¬ 
ing ; even gangrene may be present. 

Bacteriology of Bronoho-pneumonia. —The organisms most commonly 
foupd in broncho-pneumonia are Micrococcus lanceolatus. Streptococcus py¬ 
ogenes (either alone or with the pneumococcus^. Staphylococcus aureus el 
of bus, and Friedliinder’s Bacillus pneumonia. The Klebs-ljoefller bacillus is 
not infrequently found in the secondary lesions of diphtheria. Except the 
pneumococcus these microbes are rarely found in pure cultures. In the lobu¬ 
lar type the streptococcus is the most constant organism, in the pseudo-lobar 
the pneumococcus. Mixed infections are almost the^prule in broncho-pneu- 
monia. 

M. Wollfltein, in 17 primary cases, found Micrococcus lanceolatus alone 
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in I), with the streptococcus in 7. Of 14 secondary cases Micrococcus lanccu- 
latus was found alone in 2 and with other organisms in 9. The primary 
form is the result of infection with the pneumococcus, the secondary most 
often with the streptococcus.;'- 1 '' 1 '' 

Terminations of Bronchopneumonia. — (1) In resolution, which when it 
once begins gqes on more rapidly than in fibrinous pneumonia. Broncho¬ 
pneumonia of the apices, in a child, persisting for three or more weeks, 
particularly if it follows measles or diphtheria, is often tuberculous. In these 
instances, when resolution is supposed to be delayed, caseation has in reality 
taken place. (2) In suppuration, which is rarely seen apart from the aspira¬ 
tion and deglutition forms, in which it is extremely common. (3) In gan¬ 
grene, which occurs under the same conditions. (4) In fibroid changes— 
chronic broncho-pneumonia —a rare termination in the simple, a common 
sequence of tlio tuberculous, disease. Formerly it was thought that one of 
the most common changes in broncho-pneumonia, particularly in children, 
was caseation; but this is really a tuberculous process, tho natural termination 
of an originally specific broncho-pneumonia. It is of course quite possible 
that a broncho-pneumonia, simple in its origin, may subsequently be the seat 
of infection by Bacillus tuberculosis. 

Symptoms.—r-The^ primary form sets in abruptly with a chill or a con¬ 
vulsion. The child has not had a previous illness, but there may have been 
slight exposure. The temperature rises rapidly and is more constant; the 
physical signs are more local and there is not the wide-spread diffuse catarrh 
Df the smaller tubes. Muny cases are mistaken for lobar pneumonia. In 
others tho pulmonary features are in the background or are overlooked in 
the intensity of the general or cerebral symptoms. The termination is often 
by crisis, and the recovery is prompt. The mortality of this form is slight. 
8. West has called attention to the importance of recognizing these primary 
cases and to their resemblance in clinical features with acute lobar pneumonia. 
The secondary form begins usually as a bronchitis of the smaller tubes. Much 
qqnfusion has arisen from the description of capillary bronchitis as a sepa¬ 
rate affection, whereas it is only a part, though a primary and important-one, 
'Pfj^roncho-pneumonia. At. the outset it may be said that if in convalescence 
from measles or in whooping-cough a child has an accession of fever with 
cough, rapid pulse, aud rapid breathing, and if, on auscultation, fine riles 
are heard at the bases, or widely spread throughout the lungs, even though 
neither consolidation nor blowing breathing can be detected, the diagnosis 
of broncho-pneumonia may safely be made. I have never seen in a fatal case 
I after diphtheria or measles a capillary bronchitis as the sole lesion. 1 T he ons et 
is rare]x_sudden, or .with a distinct chill; but after a day or so of indisposi¬ 
t ion t he child gets feverish and begins ta cough and to get short of breaih. 
The fever is extremely variable; a range of from 102° to 104° is common. 
.The skin is very dry and pungent.., The cough is hard, distressing, and may 
be painful. “ Dyspnoea gradually becomes a prominent feature.; Expiration 
may be jerky and grunting, y The respirations may rise as high as 60 or even 
80 per minute. Within iha first forty-eight hours the p&icuaaion resonance is 
not impaired; the note, indeed, may be very full at the anterior borders of 
the lungs.^ O j auscultation , many riles are heard, chiefly the fine subcrepitant 
variety, with sibilant rhonehi. There may really no signs in dicating that 
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jMpaixncbyma of the lung is involved, and yet even at this early stage, within. 
foB^-oigU^ours of the onset of the pulmonary symptoms, I have repeatedly, 
after diphtheria, f ound scattered nodules of lobular hepatization. Northrup, 
in a case in which death occurred within the fiSf twenty-four hours, in addi¬ 
tion to the extensive involvement of the smaller bronchi, found the intra¬ 
lobular tissue also involved in places. The dyspnoea is constant and progres¬ 
sive'and soon signs of deficient aeration of the blood are noted. The face 
becomes a little suffused and the finger-tips bluish. The child has an anxious 
expression and gradually enters upon the most distressing stage of asphyxia. 
At first the urgency of the symptoms is marked, but soon the benumbing influ¬ 
ence of carbon dioxide on the nerve-centres is seen and the child no longer 
makes strenuous efforts to breathe. The cough subsides, and, with a gradual 
increase in lividity and a drowsy restlessness, the right ventricle becomes more 
an d mpfc .distended, the bronchial rales become more liquid as the tubes fill 
with mucus, and death occurs from heart paralysis. These are symptoms of 
a severe case of broncho-pneumonia, or what the older writers called suffocative 
cata rrh . 

The physical signs may at first be those of capillary bronchitis, as indi¬ 
cated by the absence of dulncss, the presence of fine subcrepitant and whistling 
rales. In many cases death takes place before any definite pneumonic signs 
are detected. When these exist they are much more frequent at the bases, 
where there may bo areas of impaired resonance or even of positive dulness. 
When numerous loci involve the greater part of a lobe the breathing may 
beeomo-tubular, but in the scattered patches of ordinary broncho-pneumonia, 
following the fevers, the breathing is more commonly harsh than blowing. 
In grave cases there is retraction of the base of the sternum and of the lower 
costal cartilages during inspiration, pointing to deficient lung expansion. 

Diagnosis. —With lobar pneumonia it may readily be confounded if the 
areas of consolidation are large and merged together.•''It is to be remembered, 
as Holt’s figures well show, that 1 broncho-pneumonia occurs chiefly in children 
under one year, whereas lobar pneumonia is more common after the third 
yean No writer has so clearly brought out the difference between pneumonia 
at these periods as Gerhard,* of Philadelphia, whose papers on this subject 
have the freshness and accuracy which characterized all the writings of that 
eminent physieian. ^Between lobar pneumonia and the secondary form of 
broncho-pneumonia the diagnosis is easy. fThe mode of onset is essentially 
different in the two infections, the one developing insidiously in the course 
or at the conclusion of another disease, the other setting in abruptly in a 
child in good health, jfja. lobar pneumonia the disease is almost always uni¬ 
lateral, in broncho-pneumonia bilateral.£ The chief trouble arises in cases of 
prima ry bronchopneumonia, which by aggregation of the foci involves the 
gr eater par t of one lobe. iHere the difficulty is very great, and the physical 
signs may be practically identical, but in broncho-pneumonia it is much more 
likely that a lesion, however slight, will be found on the other side. 

*> A s till more difficult question to decide is whether an existing broncho¬ 
pneumonia is simple or tuberculous. In many instances the decision cannot 
be made, as the circumstances under which the disease occurs, the mode of 

* American Journal of Medical Sofenoee, vols. xlv and XT. 
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onset, and the physical signs may be identical. It has often been my e\pr 
rience that a case has been sent down from the children's ward to the dead- 
house with the diagnosis of post-febrile broncho-pneumonia in which there 
was no suspicion of the existence of tuberculosis; but on section there were 
found tuberculous bronchial glands and scattered areas of broncho-pneumonia, 
some of which were distinctly caseous, while others showed signs of softening. 
I have already spoken fully of this in the section on tuberculosis, but it is 
well to emphasize the fact that there are many cases of broncho-pneumonia 
t in children.which time alone enables us to distinguish from tuberculosa. ^Thc 
existence of extensive disease at the apices or central regions is a suggestive 
indication, and signs of softening may be detected, ijn the vomited matter, 
which is brought up after severe spells of coughing, sputum may be picked 
out and elastic tissue and bacilli detected. 

p It is a superfluous refinement to make a diagnosis between capillary bron¬ 
chitis and catarrhal pneumonia, for the two conditions are part and parcel 
of the same disease, tin simple bronchitis involving the larger tubes urgent 
d y a pp ma and pulmonary distress are rarely present and the aUas^a m,co arser 
and.more sibilant It must not be forgotten that, as in lobar pneumonia, 
cerebral symptoms may mask the true nature of the disease, and may even 
lead to the diagnosis of mepjyngjiis. I recall more than one instance in 
which it could not be satisfactorily determined whether the infant had tubor- 
culom.weaingitis or a cerebral complication of an acute pulmonary affection. 

Prognosis.—In. thw - paima ry form the outlook is good. . In..children e»- 
foebled by constitutional disease and prolonged fevers broncho-pneumonia is 
terribly fatal, hut in cases coming on in connection with whooping-cough or 
after, measles recovery^may take placo in the most desperate cases. It is in 
this disease that the truth of the old maxim is shown—“ Never despair of 
a Biek child.” Thtuleatiuiale in children under five has been variously esti¬ 
mated at from ’IQ tn SO pvt "rmt After diphtheria and measles thin, wiry 
children seem to stand broncho-pneumonia much better than fat, flabby ones. 
In adults the aspiration or deglutition pneumonia is a very fatal disease. 

Prophylaxis.—Much can be done to reduce the probability of attack after 
febrile affections. Thus, in the convalescence from measles and whooping- 
cough, it is very important that the child should not be exposed to cold, 
particularly at night, when the temperature of the room naturally falls. In 
a nocturnal visit to the nursery—sometimes, too, I am sorry to say, to a 
. children’s hospital—how often one sees children almost naked, having kicked 
aside the bedclothes and having the night-clothes up about the arms! The 
use of light flannel “combinations” obviates this nocturnal chill, which i>. 
I am sure, an important factor in the colds and pulmonary affections of young 
children, both in private houses and in institutions. The catarrhal trouble- 
of the nose and throat should be carefully attended to, and during fevers 
the mouth should be washed two or three times a day with on antiseptic 
solution. 

Treatment. —The frequency and the seriousness of broncho-pneumonia 
render it a disease which taxes to the utmost the resources of the prac¬ 
titioner. There is no acute pulmonary affection over which he at times «*» 
greatly despairs. On the other hand, there is not one in which he will be 
more gratified in, saving cases which have seemed past all succor. The geo- 
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eral arrangements should receive special attention.' The room should be kept 
at an ev entemperature—about 65° to 68°—and the^air should be kept moist 
with'vap or. 

J At me outset the bowels should bo opened by a mild purgu^njihaa-oastor 
oil or smdl^^gg^s of calomel, one-twelfth to one-sixth of a grain hourly until 
a movement is obtained, and care should be taken throughout the attack 
to secure a daily movement. {/The common saline fever mixture of citrate 
of potash, liquor ammonii acetatis, and aromatic spirits of ammonia may Ikj 
given every two or three hours. If the disease comes on abruptly with high 
fever, minim or minim and a half doses of the . tincture of aconite , may Ikj 
given with it. /‘The pain, the distressing symptoms, and the incessant cough 
often demand opium, which must of course be used with care and judgment 
in the case of young children, hut which is certainly not contra-indicated and 
may be usefully given in the form of paregoric. Blisters are now rarely if 
ever employed, and oven the jacket poultice has gone out of fashion. For 
the latter, however, I confess to a strong prejudice, and when lightly made 
and frequently\changed it undoubtedly gives great relief. Much more com¬ 
monly we now see, both in private and in hospital practice, the jacket of 
cotton-batting. Ice-poultices to the chest may be used and do good. The diet 
should consist of milk, broths, and egg albumen. Milk often curds and is dis¬ 
agreeable. Egg-white is particularly suitable and very acceptable when given 
in cold water with a little sugar. It forms, indeed, an excellent medium for 
the administration of the stimulants. If the pulse shows signs of failing, it is 
best to begin early with brandy. As in all febrile atrections of children, cold 
water should be constantly at the bedside, and the child should he encour¬ 
aged to drink freely. With these measures, in many cases the disease pro¬ 
gresses to a favorable termination, but too often other and more serious 
symptoms arise. Cough becomes more distressing, dyspnma increases, the 
ominous rattling of tho mucus can be heard in the tubes, the child’s color is 
not so good, and there is greater restlessness. Under these circumstances 
stimulant expectorants- 1 —ammonia, squills, and senega—may he given. To¬ 
gether they make a very disagreeable dose for a young child, particularly with 
the carbonate of ammonia. The aromatic spirits of ammonia is somewhat 
better. If the carbonate is employed, it must be given in small doses, not 
more than a grain to an infant of eighteen months. If the child has increas¬ 
ing difficulty in getting up the mucus, an emetic should be given—either the 
wine of ipecac, or, if necessary, tartar emetic. There is no necessity, how¬ 
ever, to keep the child constantly nauseated. Enough should bn given to cause 
prompt emesis, and the benefit results in the expulsion of the mucus from 
the larger tubes. In this stage, too, strychnine is undoubtedly helpful in 
stimulating the depressed respiratory centre. Inhalations of oxygen may be 
employed, sometimes with great benefit. 

VEifil ra pid fa ilure 0 f the heart, loud, mucous rattles in the throat, and 
increasing lividity, -every measure should he used to arouse the child and 
excite coughing. Alternate douches of hot and cold water, electricity, and 
fypodermic injections of ether may he tried. For the reduction of tempera¬ 
ture. particularly if cerebral symptoms are prominent, there is nothing so 
satisfactory as the wet pack or the cold bath. In the case of children, when 
the latter is used it should be graduated, beginning with a temperature which 
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is pleasantly warm and gradually reducing it to 75° or 80°. Even when the 
temperature is not high, the cerebral symptoms are greatly relieved by the bath 
or the pack. 

m. CHRONIC INTERSTITIAL PNEUMONIA. 

(Cirrhosis of the Lung—Fibroid Phthisis.) 

A fibroid change may have its starting-point in the tissue about the bronchi 
and blood-vessels, the interlobular septa, the alveolar walls, or in the pleura. 
So diverse are the forms and so varied the conditions under which this change 
occurs that a proper classification is extremely difficult. We may recognize, 
however, two chief forms—the local, involving only a limited area of the lung 
substance, and the diffuse, invading either both lungs or an entire organ. 

Etiology.— Local fibroid change in the lungs is common. It is a constant 
accompaniment of tubercle, in the evolution of which interstitial changes play 
a very important role. In tumors, abscess, gummata, hydatids, and emphy¬ 
sema it also occurs. Fibroid processes are frequently met with at the apices of 
the lung and may be due either to a limited healed tuberculosis, to fibroid 
induration in consequence of pigment, or, in a few instances, may result from 
thickening of the pleura. 

Diffuse intehstitial pneumonia is met with: 1. As a sequence of acute, 
fibrinous pneumonia. Although extremely rare, this is recognized as a possible 
termination. From unknown causes resolution fails to take place. Organiza¬ 
tion goes on in the fibrinous plugs within the air-cells and the alveolar walls 
become greatly thickened by a new growth, first of nuclear and subsequently 
of fibrillated connective tissue. Macroscopically there is produced a smooth, 
grayish, homogeneous tissue which has the peculiar translucency of all new- 
formed connective tissue. This has been called gray induration. A majority 
of the cases terminate within a few months, but instances which have been fol¬ 
lowed from the outset are very rare. 

2. Chronic Broncho-Pneumonia. —The relation of broncho-pneumonia to 
cirrhosis of the lung has been specially studied by Charcot, who states that it 
may follow the acute or subacute form of this disease, particularly in children. 
The. fibrosis extends from the bronchi, which are usually found dilated. Bron¬ 
chiectasis itself may be followed by fibrosis of the lung. The alveolar walls 
are thickened and the lobules converted into firm grayish masses, in which 
there is no trace of normal lung tissue. This process may go on and involve 
an entire lobe or even the whole lung. Many of these cases axe tuberculous 
from the outset. 

3. Pleurogenous Interstitial Pneumonia. —Charcot applies this term to 
that form of cirrhosis of the lung which follows invasion from the pleura. 
Doubt has been expressed by some writers whether this really occurs. While 
Wilson Fox is probably correct in questioning whether an entire lung can 
become cirrhosed by the gradual invasion from the pleura, there can be no 
doubt that there are instances of primitive dry pleurisy, which, as Sir Andrew 
Clark has pointed out, gradually compresses the lung and at the same time 
leads to interstitial cirrhosis. This may be due in part to the fibroid change 
which follows prolonged compression. In some cases there seems to be a difr 
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tinct connection between the greatly thickened pleura and tho dense strands 
of fibrous tissue pass.ng from it into the lung substance. Instances occur in 
which one lobe or the greater part of it presents, on section, a mottled appear- 
am», owing to the increased thickness of the interlobar septa—a condition 
which may exist without a trace of involvement of the pleura. In many other 
cases, however, the extension seems to be so definitely associated with pleurisy 
that there is no doubt as to tho eausnl connection between the two processes. 
In these instances the lung is removed with great difficulty, owing to the thick¬ 
ness and close adhesion of the pleura to the chest wall. 

, 4 ; Chronic interstitial pneumonia, due to inhalation of dust, which is 
considered in a separate section. 

5. Syphilis of the lung presents the features of a chronic fibrosis of the 
organ (seep. 273). 

Indurative changes in the lung may follow the compression by aneurism 
or new growth or the irritation of a foreign body in a bronchus. 

Morbid Anatomy.—There are two chief forms, | the massive or lobar and 
L&® insular or broncho-pneumonic form./ In the massive typo the disease is 
unilateral; the chest of the affected side is sunken, deformed, and the shoulder 
much depressed. On opening the thorax the heart is seen drawn far over 
to the affected side. TJje .unaffected lung is emphysematous and covers the 
6 r . p fiter portion of the mediastinum. It is scarcely credible in how small a 
space, close to the spine, the cirrhosed lung may lie. The adhesions between 
the..pleural membranes may be extremely dense and thick, particularly in 
the pleurogenous cases; but when the disease has originated in the lung there 
niay be little thickening of the pleura. The organ is airless, firm, and hard. 
It strongly resists cutting, and on section shows a grayish fibroid tissue of 
variable amount, through which pass the blood-vessels and bronchi. The latter 
may be either slightly or enormously dilated. There are instances in which 
the entire lung is converted into a series of bronchicctatic cavities and the 
cirrhosis is apparent only in certain areas or at the root. The tuberculous 
cases can usually be differentiated by the presence of an apical cavity, not 
bronchiectatic, often large, and the other lung almost invariably shows tuber¬ 
culous lesions. Aneurisms of the pulmonary artery are not infrequent in the 
cavities. The other lung is always greatly enlarged and emphysematous. The 
heafl is hypertrophied, particularly the right ventricle, and there may be 
marked atheromatous changes in the vessels. An amyloid condition, of the 
viscera, is, found in some cases.) 

■ Jn th a . hrannh o. pnfiBm(fflk .form the arena., ate smaller, often centrally 
PltU&d, and most frequently in the lower lobes. They are deeply-pigmented, 
^QK.jdilatflOronchi, and when multiple are separated by emphysematous 
lung tissue. 

A reticular form of fibrosis of the lung has been described by Percy Kidd 
®nd W. McCollum, in which the lungs are intersected by grayish fibroid 
strands following the lines of the interlobular septa. 

Symptoms and Couxse. — The d isease is essentially chronic, extending over 
a Perio d of many years, and when once the condition is established the health 
maybe fairly good. In a well-marked case the patient ^mplains only of his 
chronic cough, perhaps a slight shortness of breath. In other respects he is 
quite well, and is usually able to do light work. The cases are commonly 
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regarded as phthisical, though there may be scarcely a symptom of that affec¬ 
tion except the cough. There are instances, however, of^fibroid phthisis which 
cannot be distinguished from cirrhosis of the lung except by the presence of 
tubercle bacilli in the expectoration. As the bronchi are usually dilated, the 
symptoms and physical signs may be those of bronchiectasis. fThe nojigij, is 
paroxysma l and the^xpectoratlSS js generaUy. fiopioua-^sijLauafcBW^eiit 
g^T-r^ p n T . nl piif nature. It is sometimes fetid. ^TIiemorThage is_by no means 
infrequent, and occurred in more than one-half of the cases analyzed by 
Bastian. Walking on the level and in the ordinary affairs of life the patient 
may show no shortness of breath, but in the ascent of stairs and on exertion 
there may be dyspnoea. 

Phybical Signs. — Iflspection.- j - r She affected side of the chest is immo¬ 
bile, retracted, and shrunken, and contrasts in a striking jway with the volu¬ 
minous healthy one. The intercostal spaces are obliterated and the ribs may 
even overlap. ‘"The shoulder is drawn down and from behind it is seen that 
the spine is bowed. ..The muscles of the shoulder-girdle are wasted. tThe heart 
ia.-greatly displaced, being drawn over by the shrinkage of the lung to the 
affected side. When the left lung is affected there may be a large area of 
visible impulse in the second, third, and fourth interspaces. / MjepaHEStion 
shows a great diminution in the affected side, and with the saddle-tape the 
expansion may be seen to be negative. The percussion note varies with the 
condition of the bronchi. It may be absolutely flat, particularly at the base 
or at the apex. In the axilla there may be a flat tympany or even an am¬ 
phoric note over a large sacculated bronchus. On the opposite side the per¬ 
cussion note is usually hyperresonaut. On auscultation the breath-sounds hare 
either a cavernous or amphoric quality at the apex, and at the base are feeble, 
with mucous, bubbling rales. The voice-sounds are usually exaggerated. 
Cardiac murmurs are not uncommon, particularly late in the disease, when 
the right heart fails. These are, of course, the physical signs of the disease 
when it is well established. They naturally vary considerably, according to 
the stage of the process. The disease is essentially chronic, and may persist 
for fifteen or twenty years. Death occurs sometimes from hsmorrhage, more 
commonly from gradual failure of the right heart with dropsy, and occasion¬ 
ally fmnf-amyinid degeneration of the-OIgans. # 

Diagnosis. —The diagnosis is never difficult. It may be impossible to say, 
without a clear history, whether the origin is pleuritic or pneumonic. Between 
oases of this kind and fibroid phthisis it is not always easy to discriminate, as 
the conditions may be almost identical. When tuberculosis is present, how¬ 
ever, even in long-standing cases, bacilli are usually present in the sputa, and, 
there may be signs of disease in the other lung. 

Treatment.—It is only for an intercurrent affection or for an aggravation 
of the cough that the patient seeks relief. Nothing can be done for the con¬ 
dition itself. When possible the patient should live in a mild climate, and 
sh nnld avoid exposure to cold and damp. A distressing feature in some casci 
is the putrefaction of the contents of the dilated tubes, for which the same 
measures may be nsed as in 



DISEASES OF THE LUNGS. 


6S1 


IV. PNEUM0N0K0N108IS. 

Deflation.— Under this terra, introduced by Zenker, are embraced those 
forma of fibrosis of the lung due to the inhalation of dusts in various occupa¬ 
tions. They have received various names, according to the nature of the in¬ 
haled particles anthracosis, or coal-miner’s disease; sidcroxis, due to tho 
inhalation of metallic dusts, particularly iron; clialicosxs, due to the inhala¬ 
tion of mineral dusts, producing the so-called stone-cutter’s phthisis, or tho 
f‘ grinder’s rot ” of the Sheffield workers. 

Etiology. —The dust particles inhaled into the lungs are dealt with exten¬ 
sively by the ciliated epithelium and by the phagocytes, which exist normally 
Ib’the respiratory organs. The ordinary mucous corpuscles take in a largo 
number of the paJBcles, which fall upon the trachea and mam bronchi. The 
cilia sweep the mucus out to a point from which it can be expelled by cough¬ 
ing. It is doubtful if the particles ever reach tho air-cells, but the swollen 
alveolar cells (in which they are in numbers) probably pick them up on tho 
way. The raucous and the alveolar colls are the normal respiratory scavengers. 
In dwellers in the country, in which the air is pure, they are able to prevent 
the access of dust particles to tho lung tissue, so that even in adults these 
organs present a rosy tint, very different from the dark, carbonized appear¬ 
ance of the lungs of dwellers in cities. When the impurities in the air are 
very abundant, a certain proportion of the dust particles escapes these cells 
and penetrates tho mucosa, reaching the lymph spaces, where they are attacked 
at once by the cells of the connective-tissue stroma, which are capable of 
ingesting and retaining a large quantity. In coal-miners, coal-heavers, and 
others whose occupations necessitate the constant breathing of a vegpdtisty 
atmosphere even these forces arc insufficient. Vansteenlicrghe and Qrysez 
have demonstrated that pulmonary anthracosis may lie induced by passing 
an emulsion of china ink into the stomach of an animal through a catheter. 
From a long series of experiments they conclude that anthracosis is due to 
the intestinal absorption of carbon particles arrested in tho nose and pharynx, 
and" then swallowed. Their experiments further show that both the tracheal 
and intestinal routes arc used—through the former tho particles reach the 
broifchi and external portions of the alveoli, through the latter the parenchyma 
of the lung. Occasionally in anthracosis the carbon grains reach the general 
circulation, and the coal dust is found in the liver and spleen. As Weigcrt 
has shown, this occurs when the densely pigmented bronchial glands closely 
adhere to the pulmonary veins, through the walls of which the carbon particles 
pass to the general circulation. The lung tissue has a remarkable tolerance 
for these particles; but by constant exposure a limit is reached, and there is 
brought about a very definite pathological condition, an interstitial sclerosis. 
In coal-miners this may occur in patches, even before the lung tissue is uni¬ 
formly infiltrated with the dust. In others it appears only after the entire 
organs have become so laden that they are dark in color, and an ink-like 
juice flows from the cut surface. The lungs of a miner may be black through¬ 
out and yet show no local lesions and be everywhere crepitant. 

Korbid Anatomy. —The particles of carbon are found deposited in large 
lumbers in the follicular cords of the tracheal and bronchial glands and 
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of the peri-bronchial and peri-arterial lymph nodules, and in these they finally 
excite proliferation of the connective-tissue elements. It is by no means un¬ 
common to find in persons whose lungs are only moderately carbonized the 
bronchial glands sclerosed and .hard. In anthracosis the fibroid changes usu- 
a lly begin in the peri-broncbiaLlymph-tissue, and in the early stage of the 
process the sclerosis may be largely confined to these regions. A Nova Scotian 
miner, aged thirty-six, died under my care, at the Montreal General Hospital, 
of black Small-pox, after an illness of a few days. In his lungs (externally 
coal-black) there were round and linear patches ranging in size from a pea 
to a hazel-nut, of an intensely black color, airless and firm, and surrounded 
by a crepitant tissue, slate-gray in color. In the centre of each of these areas 
was a small bronchus. Many of them were situated just beneath the pleura, 
and formed typical examples of limited fibroid broncho-pneumonia. In addi¬ 
tion there is usually thickening of the alveolar walls, pjftcularly in certain 
areas. By the gradual coalescence of these fibroid patches large portions of 
the lung may be converted into firm areas of cirrhosis, grayish-black in the 
case of the coal-miner, steel-gray in the caso of the stone-worker. In the 
case of a Cornish miner, aged siifcy-three, who died under my care, one of 
these fibroid areas measured 18 by 6 fern, and 4.5 era. in depth. 

A second important factor in these cases is chronic bronchitis, which is 
present in a large proportion and really causes the chief symptoms. A third 
is the occurrence of emphysema, which is almost invariably associated with 
long-standing cases of pneumOijokoniosis. With the changes so far described, 
unless the cirrhotic area is uohsually extensive, the case may present the 
features of chronic ijhmchitia with emphysema, but finally another element 
comes into play. In the fibroid areas softening occurs, probably a process of 
necrosis similar to that by wipoh softening is produced in fibro-myomata of 
the uterus. At first these are small and contain a dark liquid. Charcot calls 
them ulcitres du poumon. Thev,rarely attain a large size unless a communica¬ 
tion is formed with the broncjraS, in which caso they may become converted 
into suppurating cavities. , 

Anthracosis and Tubercuidsis .—In the Pennsylvania anthracite district 
tuberculosis is relatively less common among the miners, the figures foi 
ten years at Scranton for male adults being 3.37 per cent in mine workers, 9.9! 
per cent in those of other occupations (Wainwright). Goldman in Germany 
Oliver and Trotter in England, all agree upon the comparative rarity of tuber 
culosis among coal miners. -Though this may be attributed in part to tin 
improved ventilation of thimines, it has also probably something to d< 
with the less favorable soil offered to the bacilli in a lung infiltrated witl 
coal dust. 

The siderosis induced by the oxide of iron causes an interstitial pneumoni 
similar to anthracosis. Workers in brass and in bronze are liable to a. lit 
affection. - < 

Chalicosis, dde* to the deposit of particles of silex and alumina, is foun 
in the makers of mill-stones, particularly the French mill-stones, and also > 
knife and axe grinders and stone-cutters. Anatomically, this form is chni 
acterized by the production of nodules of various sizes, which are cut with tli 
greatest difficulty^antLgometimes present a curious grayish, even glittering 
crystalloid ippeuriUigj^*' 
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Workers in flax and in cotton, and grain-shovellers are also subject, to 
these chronic interstitial changes in the lungs. In all these occupations, as 
shown by Greenhow, to whose careful studies we owe so much of our knowl¬ 
edge of these diseases, the condition of the lung, may ultimately lie almost 
identical 


Symptoms.—The symptoms do not come on until the patiant has worked 
ffor a variable number of years in the dusty atmosphere. As a rule there are 
cough andjfailing health for a prolonged period of time before complete disa¬ 
bility. The coincident emphysema is responsible in great part for the short- 
ness of breath and wheezy condition of these patients. The expectoration is 
usually muco-purulent, often profuse, and in authraeosis very dark in color— 
tlm.so-called “black spit,” while in chalicosis there may lie seen under the 
microscope the bright angular particles of silica. 

Even when theWare physical signs of cavity, tubercle-bacilli arc not neces¬ 
sarily, and indeed in my experience are not usually present. It is remarkable 
for how long a time a coal-miner may continue to bring up sputum laden with 
coal particles even when there are signs only of a chronic bronchitis. Many 
of the particles are contained in the cells of the alveolar epithelium. In these 
instances it appears that an attempt is made by the leucocytes to rid the lungs 


of some of the carbon grains. 

The diagnosis of the condition is rarely difficult; the expectoration is usu¬ 
ally characteristic. It must always be borne in mind that chronic bronchitis 
a nd e mphysema -form essential parts of the process and that in late stages 
there jnay-hotuberculous infection. 

The treatmen t of the condition is practically that of okroaio bronchitis 
and emphysema. 


Y. EMPHYSEMA. 

Definition.—The condition in which theej^fundibular passages and the 
; alveoli are dilated and the alveolar walls atrophied. 

A practical division may be made into compensatory, hypertrophic, and 
atrophic forms, the acute vesicular emphysema, and the interstitial forms. 
The last two do not in reality come under the above definition, but for con¬ 
venience they may be considered here. 

I. Compensatory Emphysema. 

Whenever a region of the lung does not expand fully in inspiration, either 
another portion of the lung must expand or the chest wall sink in order to 
occupy the space. The former almost invariably occurs. We have already 
mentioned that tin broncho-pneumonia there is a vicarious distention 6f the 
air-jesieles in the adjacent healthy lobules, and the aaapff happens in the 
neighborhood of tuberculous areas and cicatrices. In geharaj pleural adhe¬ 
sions there is often compensatory emphysema, ; particulaty -anterior 

margins of the lung. The most advanced example of this seen in 

cirrhosis, when the unaffected lung increases greatly in size, o wing to disten¬ 
tion of the air-vesicles. A similar though less marked eondit .'.v. is seen in 
extonajyfl p]fu^'°y with effusion and in pneumothora ^fcjf ' 

At first, this distention of the air-vesicles is a augi|P II mHtod process 

a 
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and the alveolar walla are stretched but not atrophied. Ultimately, however, 
in many cases they waste and the contiguous air-cells fuse, producing true 
emphysema. 

II. Hypebtrophio Emphysema. 

The large-lunccd emphyse ma of Jenner. also known as substantive or 
idiopathic emphysema, is a well-marked clinical affection, characterized by 
enlargement of tire lungs, due to distention of the air-cells and atropln 
of their walls, and clinically by imperfect aeration of the blood and more 01 
less marked dyspnoea. 

Etiology.—Emphysema is the? result of persistently high, intra-alveolar 
tension acting upon a congenitally weak lung tissue. Strongly in favor of 
the view that the nutritive change in the air-cclls is the primary factor, is the 
markedly hereditary character of the disease and the frequency with which it 
starts early in life. To James Jackson, Jr., of Boston, we owe the first obser¬ 
vations on the hereditary character of emphysema. Working under Louis’ di¬ 
rection, he found that in 18 out of 28 eases one or both parents were affected. 

2 In-childhood, it may follow recurving asthmatic attacks due to adenoid 
vegetations. It may occur, too, in several members of the same family. We 
are still ignorant as to the nature of this congenital pulmonary weakness. 
Cohpheim thinks it probably due to a defect in the development of the elastic- 
tissue fibres—a statement which is borne out by Eppinger’s observations. 

Heightened pressure within the air-cells may be due to forcible inspira¬ 
tion or expiration. Much discussion has taken place as to the part played bv 
these two acts in the production of the disease. The inspiratory theory was 
advanced by Laennec and subsequently modified by Gairdner, who held that 
in chronic bronchitis areas of collapse were induced, and compensatory dis¬ 
tention took place in the adjacent lobules. This unquestionably does occur 
in the vicarious or compensatory emphysema, but it probably is not a facto! 
of much moment in the form now under consideration. The expiratory theory, 
which was supported by MeiMelssohn and Jenner, accounts for the condition 
in a much more satisfactory way. 1 In all straining efforts and violent attacks 
of coughing, the glottis is closed and the chest walls are strongly compressed 
by muscular efforts, so that the strain is thrown upon those parts of the lung 
least protected, as the apices and the anterior margins, in which we always 
find the emphysema most advanced. The sternum and costal cartilnges grad¬ 
ually yield to the heightened intrathoracic pressure and arc, in advanced cases, 
pushed forward, giving the characteristic rotundity to the thorax. 

Freund’s Theory. —A primary disease of the costal cartilages—a chronic 
hyperplasia with premature ossification is believed to bring about gradually 
a state of rigid dilatation of the chest, to which the emphysema is secondary. 
Recent observations make it probable that there is a group of cases in which 
such changes occur in young persons, particularly in the cartilages of the first 
three ribs. Niemeyer says that he had met with a' few such cases, and there 
have been reported recently instances in which the cartilages increased in size 
and stood out prominently. For such a condition what is now called Freund’s 
operation (of resection) would be indicated. 

Of other etiological factors occupation is the most important. The dis¬ 
ease is met with in players on wind instruments, in glass-blowers, and in 
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occupations necessitating heavy lifting or straining. Whooping-cough and 
bronchitis .play an important role, not so much in the changes which they 
induce in the bronchi as in consequence of the prolonged attacks of 
coughing. 

Itorbid Anatomy. —The thorax is capacious, usually barrel-shaped, and 
the cartilages are calcified. On removal of the sternum, the anterior medias¬ 
tinum is found completely occupied by the margins of the lungs, and the 
pericardial sac may not be visible. The organs are very large and have lost 
their elasticity, so that they do not collapse either in the thorax or when placed 
on the table. The pleura is pale and there is often an absence of pigment, 
sometimes in patches, termed by Virchow albinism of the lung. To the touch 
they have a peculiar, downy, feathery feel, and pit readily on pressure. This 
is one of the most marked features. Beneath tho pleura greatly enlarged air- 
vesicles may be readily seen. They vary in size from .5 to 3 mm., and .igftpi- 
lar hullaa. the size of a walnut or larger, may project from the free margins. 
The best idea of the extreme rarefaction of tho tissue is obtained from sec¬ 
tions of a lung distended and dried. At the anterior margins the structure 
may form an irregular series of air-chambers, resembling the frog’s lung. On 
careful inspection with the hand-lens, remnants of the interlobular septa or 
even of the alveoli may be seen on these large emphysematous vesicles. Though 
general, the distention is more marked, as a rule, at the anterior margins, and 
is often specially marked at the inner surface of the lol>c near tho root, where 
in extreme cases air-spaces as large as a lien’s egg may sometimes be found. 
Microscopical ly there is seen atrophy of tho alveolar walls, by which is pro¬ 
duced the coalescence of neighboring air-cells. In this process the capillary 
network disappears before the walls are completely atrophied. The loss of 
the elastic tissue is a special feature. It is stated, indeed, that in certain 
cases there is a congenital defect in the development of this tissue. Tho epi¬ 
thelium of the air-eells undergoes a fatty change, but the large distended air¬ 
spaces retain a pavement layer. 

The bronchi show important changes. In tlis larger t.uhes tho mucous 
membra ne may bo rough and thickened .from chronic bronchitis; often tho 
longitudinal lines of submucous elastic tissue stand out prominently. In 
the advanced cases many of the smaller tubes are dilated, particularly when, 
in addition to emphysema, there are peri-bronchial fibroid changes. Bron¬ 
chiectasis is not, however, an invariable accompaniment of emphysema, but, 
as Laennec remarks, it is difficult to understand why it is not more common. 
Of associated morbid changes the most important are found. jflJho Jieart. 
The right chambers are dilated and hypertrophied, the . tricuspid orifice is 
lajrge,'TOTthe'valve segments arc often thickened at the edges. In advanced 
eases the cardiac hypertrophy is general. The pulmonary artery and .its 
branjJj^jjjay be wide anil show marked atheromatous changes. 

The changes in the other organs are those commonly associated with pro¬ 
longed venous congestion. Pgeumothorax may follow the rupture of an em- 


r“MSUutu>us uieu. • . . 

Symptoms.—The disease may be tolerably advanced before any special 
B ymptoma occur. A child, for instance, may be somewhat short of breath on 
, going up-stairs or may be jinable to run and play as other children without 
great discomfort; or, perhaps, has attacks ofalightljvidity. Doubtless much 
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depends upon the completeness of cardiac compensation. When this is per¬ 
fect,- there may be no special interruption of the pulmonary circulation and. 
except with violent exertion, there is no interference with the aeration of the 
blood. I n well-m arked cases the following are the most import ant symp toms; 
D yspnoea. which may be Mt only on slight exertion, or may be persistent, and 
aggravated bjk intercurrent attacks of bronchitis. The respirations are often 
harsh and wheezy, and expiration is distinctly prolonged. 

Cyanosis of an extreme grade is more common in emphysema than in 
other affections with the exception of congenital heart-disease. So far as I 
know it is the only disease in which a patient may be able to go about and 
'even to walk into the hospital or consulting-room with a lividity of startling 
intensity. The contrast between the extreme cyanosis and the comparative 
comfort of the patient is very striking. In other affections of the heart and 
lungs associated with a similar degree of cyanosis the patient is invariably in' 
bed and usually in a state of orthopneea. One condition must be here referred 
to, viz., the extraordinary cyanosis in cases of poisoning by aniline products, 
which is in most part due to the conversion of the haemoglobin into methaemo- 
globin. 

Bronchitis with associated cough is a frequent symptom and often the 
direct cause of the pulmonary distress. The contrast between emphysematous 
patients in the winter and summer is marked in this respect. In the latter 
they may be comfortable and able to attend to their work, but with the cold 
and changeable weather they are laid up with attacks of bronchitis. Finally, 
in fact, the two conditions become inseparable and the patient has persistently 
more or less cough. The acute bronchitis may produce attacks not unlike 
asthma. In some instances this is true spasmodic asthma, with which emphy¬ 
sema is frequently associated. 

As ago advances, and with successive attacks of bronchitis, the condition 
grows slowly worse. In hospital practice it is common to admit patients over 
sixty with well-marked signs of advanced emphysema. The affection can 
generally be told at a glance—the rounded shoulders, barrel chest, the thin 
yet oftentimes muscular form, and sometimes, I think, a very characteristic 
facial expression. 

There is another group, however, of younger patients fr^m twenty-five to 
forty years of age who, winter after winter, have attacks of intense cyanosis in 
consequence of an aggravated bronchial catarrh. On inquiry we find that these 
patients have been short-breathed from infancy, and they belong, I believe, 
to a category in which there has been a primary defect of structure in the 
lung tissue- f • 

Physical Signs.— Inspection. — The thorax is markedly altered in shape; 
the antero-posterior diameter is increased and may be even greater than the 
lateral, so that the chest is barrel-shaped. The appearance is somewhat as if 
the chest was in a permanent inspiratory position. The sternum and costal 
cartilages.axe- prominent. The lower zone of the thorax looks large and the 
.intercostal spaces are much widened, particularly in the hypochondriac regions. 
The sternal fossa is deep, the clavicles stand out with great prominence, and 
tile neck looks shortened from the elevation of the thorax and the sternum. 
A zonejifdilated venules may be seen along the line of attachment of thqjia- 
phragm. Though this is common in emphysema,.it is by no means peculiar 



DISEASES OF THE LUNOS. 




to it or indeed to any special affection. Andrew, of Bartholomew’s Hospital 
and, according to Duckworth, Laycock called attention to it. 

The-curveof the spine is increased and the back is remarkably rounded, 
so that the scapulae seem to be almost horizontal./ M ensura tion shows the 
TAnn^ed form of the cheat and the very slight expansion on deep inspiration. 
The respiratory movements, which may look energetic and forcible, exercise 
little or no-influence. 1 Xllfijdicatdoes not expand, but there is a general ele- 
Witiffli- -jThe inspiratory effort is short and quick;the expiratory movement is 
pronged, t There may be retraction instead of distention in the upper abdom¬ 
inal region during inspiration, and there is-'sometimes seen a transverse curve 
fll)rt n Tf n at the level of the twelfth rib. L The apex beat of the 
heart is not visible, and there is usually marked pulsation in the epigastric 
region. The cervical veins stand out prominently and may pulsate. 

'Palpation .—The vocal fremitus is somewhat enfeebled but not lost. Tho 
atifex_br.*i.t can rarely be felt. There is a marked shock in the lower sternal 
region and* very distjnet. pulsation in the epigastrium. Percussion gives 
g T ‘ Mltl y ijpamamd resonance, full and drum-like—what is sometimes called 
hyperresonanee. The note is not often distinctly tympanitic in quality. Tho 
percussion note is greatly extended, the heart dulness may be obliterated, the 
u pper limit of liver dulness is greatly lowered, and the resonance may extend 
tome costal margin. Behind, a clear percussion note extends to a much lower 
level than normal. The level of splenic dulness, too, may l>e lowered. 

Qn auscultation the threath-sounds are usually enfeebled and may he 
masked by bronchitic rales. The most characteristic feature is thejjjrolonga- 
tionthe expiration, and the normal ratio may be rcversedj£4. to 1 instead 
of 1 tQ-4. It is often wheesy and harsh and associated with coarse rales and 
sibilant rhonchi. It is said that in interstitial emphysema there may be a 
friction sound heard, not unlike that of pleurisy. The heart-sounds are usu- 
a lly feeble bu t clear; in advanced cases, when there is marked cyauosis, a 
tri cuspid regurg itant murmur may be heard. Accentuation of the pulmonary 
second sound may be present. 

Course.—The course of the disease is slow but progressive, the recurring 
attacks of bronchitis aggravating the condition. Death may occur from inter¬ 
current pneumqpia, either lobar or lobular, and dropsy may supervene from 
cardiac failure. Occasionally death results from overdistention of the heart, 
with extreme cyanosis. Duckworth has called attention to the occasional 
occurrence of fatal haemorrhage in emphysema. In an old emphysematous 
patient at the Montreal General Hospital death followed the erosion of a main 
branch of the pulmonary artery by an ulcer near the bifurcation of tlie trachea. 

Treatment. —Practically, the measures mentioned in connection with bron¬ 
chitis should be employed. In children with asthma and emphysema the noso 
should be carefully examined. No remedy is known which has any influence 
over the progress of the condition itself. Bronchitis is the great danger of 
these patients, and therefore when possible they should live in an equable 
climate. nniA an well in annthfrn nnlifnmift and in Egypt. Injanse- 
oue qg* nf tVm von a h a engorgement, they are liable to gastric and intestinal dls- 
turWmgjjjind it is particularly important to keep the bowels regulated and to 
a void —y which often seriously aggravates the dyspnoea. Patients who 

come into the hospital in, a state of urgent dyspnoea and lividity, with great 
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engorgement of the veins, particularly if they are young and vigorous, should 
be bled freely. Inhalation of oxygen may be used. Strychnine will be found 
specially useful. Breathing of compressed air in a pneumatic cabinet gives 
temporary relief. Besection of the first costal cartilage or of the first three 
cartilages on either side has been practised CF tp.^tk^’h fmf.ri|tipn , l. It is not 
likely to be of, any benefit in the aged in whom the condition is established, 
but in a special group in the young in which the primary trouble appears to 
be in the cartilages—what has been called Freund’s Disease —the operation 
may be tried, though it is not without risks. 

III. Atbopitio Emphysema. 

A senile change, called by Sir William Jenner small-lunged emphysema, is 
rn ftljy a primar y .atrophy of the lung, coming on in advanced life, and scarcely 
constitutes a special affection. It occurs in “ withered-looking old persons ” 
who may perhaps have had a winter cough and shortness, of breath fpp years. 
In striking contrast to the essential hypertrophic emphysema, the chest is small 
and the ribs obliquely placed. The thoracic muscles are usually atrophied. 
The lung presents a remarkable appearance, being, concerted into a series of 
large vesicles, on the walls of which the r emnan ts of air-cells may be seen.< 

? 

IV. Acute Vesicular Emphysema. 

W I\en death o ccurs from bronchitis of the smaller tubes, when*, strong 
inspiratory efforts have Seen made, the lungs are large in volume and the air- 
cells-are much distended. Clinically, this condition may occur rapidly in 
cases of cardiac asthma and angina pectoris. The area of pulmonary reso- 
nance is much increased, and on auscultation thero are heard everywhere 
piping riles and prolonged expiration. A similar condition may follow prcs- 
sute uu'ttaj vagi. 

V. Interstitial Emphysema. 

Beads of air are seen in the interlobular and subpleural tissue, sometimes 
forming large bullae beneath the pleura. A rare event is rupture close to the 
root of the lung, and the passage of air along the trachea into the subcuta¬ 
neous tissues of the neck* After tracheotomy just the reverse may occur and 
the air may pass from the tracheotomy wound along the windpipe and bronchi 
and appear beneath the surface of the pleura. From this interstitial emphy¬ 
sema spontaneous pneumothorax may arise in healthy persons. 

YL GANGBENE 07 THE LUNG. 

Etiology. —Gangrene of the lung is not an affection per se, but occurs in 
a variety of conditions when necrotic areas undergo putrefaction. It is not 
easy to say why sphacelus should occur in one case and not in another, 
the germs of putrefaction are always in the air-passages, and yet necrotic 
territories rarely become gangrenous. Totrf"obstruction of a pulmonary 
—try]— a rule, causes infarction, and the are&.shut-off doea not. ofie D > 
though it may, sphacelate. Another factor would seem to be necessary— 
probably' a lowered tissue resistance, the result of general or local causes. B 
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| is met with (1) as a sequence of lobar pneumonia. This rarely occurs in a 
I L reV10 °fl healthy P^-mare.conifflonlv in the debilitated or ft *- 
betia-mkyt. (2) Gangrene is very prone to follow the aspiration pneumonia, 
since the foreign particles rapidly undergo putrefactive changes. Of a similar 
nature are the cases of gangrene due to perforation of cancer of the oesophagus 
mty |he lungor i nto the b ronchus. (3) The putrid contents of a bronchiec- 
t l tatic, more & tuberculous, cavity may excite gangrene in the 

neighboring tissues. The prgsgjjre bronchiectasis following aneurism or tumor 
may lead to extensive sloughing. (1) Gangrene may follow simple embolism 
of the pulmonary artery. More commonly, however, the embolus is derived 
from a part which is mortified or conics from a focus of bone disease*!” In 
typhus and ifl typhoid fever gangrene of the lung may follow thrombosis of one 
of the larger branches of the pulmonary artery. A case occurred in my wards 
in October, 1897, in connection with a typhoid septicaemia. Typhoid bacilli 
were isolated from the lung. Lastly, gangrene of the lung may occur in con¬ 
ditions of debility during convalescence from protracted fever—occasionally, 
indeed, without our being able to assign any reasonable cause. ’ 

Morbid Anatomy. —Lftenncc, who first accurately described pulmonary 
gangrene, recognized ^diffuse and a circumscribed form. > The former, though' 
rare, is sometimes seen in connection with pneumonia, more rarely after oblit¬ 
eration of a largo branch of the pulmonary artery. It may involve the greater 
part of a lobe, and the lung tissue is converted into a horribly offensive green- 
ish-blaek mass, torn and ragged in the centre.^In the circumscribed form there 
is well-marked limitation between the gangrenous area and the surrounding tis¬ 
sue. The focus may be single or there may bo two or more. The lower lobe 
is store commonly affected than the upper, and the peripheral more than the 
central portion of the lung, .^gangrenous area is at first uniformly greenish- 
brown_in color; but snftepjpg rapidly takes place with the formation of a cavity 
with shreddy, irregular walls and a greenish, offensive fluid. The lung tissue 
in the immediate neighborhood Rhows a zone of deep, congestion, often consoli¬ 
dation, and outside, ilhsan intense oedema* In the embolic cases the plugged 
artery can sometimes be found. When rapidly extending, vessels may be 
opened and a copious haemorrhage ensue. Perforation of the pleura is not 


uncommon. The irritating decomposing material usually excites the most 
intense bronchitis. Embolic processes are not infrequent. ThertTtB "a" remark¬ 
a ble associatio n tg some cases botwoen circumscribed gangrene of the lung and 
abscem of tEe brain. It has been referred to under the section on bron- 

oTSOTr^- 


Symptoms and Course. —Usually definite symptoms of local pulmonary 
disease precede the characteristic features of gangrene. These, of course, are 
very varied, depending on the nature of the trouble. The sputum is very char¬ 
acteristic. It is intensely fetid—usually profuse—and, if expectorated into 
a conical glass, separates into three layers—a greenish-brown, heavy sediment; 
an intervening thin liquid, which sometimes has a greenish or a brownish tint; 
and, on top, a thick, frothy layer. Spread on a glass plate, the shreddy debris 
of lung tissue can readily be picked out. Even large fragments of lung may 
!* coughed up. Eobertson, of Onancock, Va., sent me one several centimetres 
>n length, which had been expectorated by a lad of eighteen, who had severe 
pngnpe and recovered. Microscopically, elastic fibres are found in abhn- 
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dance, with granular matter, pigment grains, fatty crystals, bacteria, and 
leptothrix. It is stated that elastic tissue is sometimes absent, but I have 
never met with such an instance. The peculiar plugs of sputum which occur 
in bronchiectasis are not founds Blood is often present, and, as a rule, is much 
altered. The sputum has, in a majority of the cases, an intensely fetid odor, 
which is commpnicated to the breath and may permeate the entire room. It 
is much more offensive than in fetid bronchitis or in abscess of the lung. The 
fetor is particularly marked when there is free communication between the 
gangrenous cavities and the bronchi. On several occasions I have found, post 
mortem, localized gangrene, which had been unsuspected during life, and in 
which there had been no fetor of the breath. 

Xha physical signs, .when extensive destruction has occurred,jM&Jjwse 
o f ca gty. but the limited circumscribed areas may be difficult to detect. 
Bronchitis is always present. 

Among the general symptoms may be mentioned fever, usually of moderate 
grade; the pulse is rapid, and very often the constitutional depression is sevens. 
But the only special features indicative of gangrene are the sputa and the 
fetor of the breath. The patient generally sinks from exhaustion. Fatal 
haemorrhage may ensue. 

Treatment. —The treatment of gangrene is very unsatisfactory. The indi¬ 
cations, or course, are to disinfect the gangrenous aresSput this is often impos¬ 
sible. An antiseptic spray of carbolic acid may be employed. A good plan 
is for the patient to use over the mouth and nose an inhaler, which may bo 
charged with a solution of carbolic acid or with guaiacol; the latter drug has 
also been used hypodermically, with, it is said, happy results in removing the 
odor. If the signs of cavity are distinct an attempt should be made to cleanse 
it by direct injections of an antiseptic solution. If the patient’s condition is 
good and the gangrenous region can be localized, surgical interf ere nc e'Ma y be 
indicated. Successful cases have been reported. The general condition of 
the patient is always such as to demand the greatest care in the matter of 
diet and nursing. 

vn. ABSCESS OF THE LTJNG. 

Etiology. —Suppuration occurs in the lung under the following conditions: 
(1) As a sequence of inflammation, either lobar or lobular. Apart from the 
purulent infiltration this is unquestionably rare, and even in lobar pneumonia 
the abscesses are of small size and usually involve, as Addison remarked, sev¬ 
eral points at the same time. On the other hand, abscess formation is 
extremely frequent in the deglutition and aspiration forms of lobular pneu¬ 
monia. i After wounds of the neck or operations upon the throat, in suppura¬ 
tive disease of the nose or larynx, occasionally even of the ear (Volktnann). 
infective particles reach the bronchial tubes by aspiration and excite an intense 
inflammation which often ends in abscess. Cancer of the oesophagus, perfo¬ 
rating the root of the lung or into the bronchi, may produce extensive suppura¬ 
tion. The abscesses vary in size from a walnut to an orange, and have ragged 
and irregular walls, and purulent, sometimes necrotic, contents. 

ffi p&frbolic. so-called metastatic, abscesses, the result of infective emboli, 
are common in pyaemia. Thev may be numerous and present very 
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definite characters. As a rule they arc superficial, beneath the pleura, and 
often wedge-shaped. At first firm, grayish-red in color, and surrounded by a 
zone of intense hyperemia, suppuration soon follows with the formation of a 
definite abscess. The pleura is usually covered with greenish lymph, and per- 
faction sometimes takes place with the production of pneumothorax. 

} (8) Perforation of the lung from without, lodgment of foreign bodies, and, 
t in the right lung, perforation from abscess of the liver or a suppurating echino¬ 
coccus cyst are occasional causes of pulmonary abscess. 

(4) Suppurative processes play an important part in chronic pulmonary 
tuberculosis, many of the symptoms of which are due to them. 

> Symptoms. —Abscess following pneumonia is easily recognized by an aggra- 
j vtftion of the/general symptoms and by the, physical signs of cavity and the 
■j characters .of the expectoration. Embolic abscesses can not often l>c recognized, 
and the local symptoms arc generally masked in the general pyamiie manifes¬ 
tations,^ The characters of the sputum are of great importance in determining 
t|ie presence of abscess. The odor is offensive, jet it rarely has the horrible 
fetor of gangrene or of putrid bronchitis. \ In the pus fragments of lung tissuo 
can be seen, and thqf.elastic tissue may be very abundant. The presence of this 
with the physical sigmj rarely leaves any question as to the nature of the 
trouble. Embolic can usually run a fatal course. Recovery occasionally 
occurs after pneumojjH In a case following typhoid fever which I saw at 
the Garfield Hospitalf*fcerr removed two ribs and found free in the pus of 
a localized empyema a sequestered piece of lung, the size of the palm of the 
hand, which had sloughed off clearly from the lower lobe. The patient made 
a good recovery. 

Medicinal treatment is of little avail in abscess of the lung. When well 
defined and superficial, an attempt should always be made to open and drain 
it. A number of successful eases have already been treated in this way. 

vm. itew GROWTHS IN THE LUNGS. 

Etiology and Morbid Anatomy. —While primary tumors are rare, second¬ 
ary growths are not uncommon. 

I C&ginoma is the most common primary form. Endothelium and sarcoma 
are lesS-freqnently met with. 

Tb g fwvmdar v growths may be of various forms. Most commonly they 
followstutpors in the digestive or genito-urinary organs orton the breast; not 
infrequently also- tumors of the bone. There may be scirrhus, epithelioma, 
co lloid , mdano-sarcoma, fibroma, enchondroma, or osteoma. The lungs may 
be extWively involved in Hodgkin’s disease. 

Primary, cancer or sarcoma usually involves only one lung. The sefi&pd- 
ary growths are distributed in both. The primary growth generally forms a 
largejnass, which may occupy the greater part of a lung. Necrosis and cavity 
formation may occur. In the diffuse cancerous growth the condition may 
resemble a tuberculous pneumonia. A miliary type of growth has been de¬ 
scribed. Occasionally the secondary growths are solitary and confined chiefly 
to the pleura. The metastatic growths are nearly always disseminated. Occa¬ 
sionally they occupy a large portion of the pulmonary tissue. In a case of 
colloid canear secondary to cance| of the pancreas, I found both longs voln- 
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minous, heavy, only slightly crepitant, and occupied by circular translucent 
masses, varying in size from a pea to a large walnut. 

There are numerous accessory lesions in the pulmonary new growths. 
There may be pleurisy, either cancerous or sero-fibrinous. The effusion may 
be haemorrhagic, but in 200 cases of cancer, primary or secondary, of the 
lungs and pleurjt analyzed by Moutard-Martin, haemorrhagic effusion occurred 
in only 12 per cent. The tracheal and bronchial glands are usually affected, 
the cervical glands not infrequently, and occasionally even the inguinal. 

The disease is most common in the middle period of life. The primary 
cancer is much more frequent in men (73 per cent, Passler), but secondary 
cancer is much more common in women. The conditions which predispose to 
it are quite unknown. It is a remarkable fact that the workers in the Schnec- 
berg cobalt mines are very liable to primary cancer of the lungs. It is stated 
that in this region a considerable proportion of all deaths in persons over 
forty are due to this disease. 

Symptoms.—The clinical features of neoplasms of the lungs are by no 
means distinctive, particularly in the case of primary growths. The patient 
may, indeed, as noted by Walshe, present no symptoms pointing to intra- 
thoracic disease. Among the more important symptoms are pain, particularly 
when the pleura is involved; dyspnoea, which is apt to be paroxysmal when due 
to pressure upon the trachea; cough, which may be dry and painful and accom¬ 
panied by the expectoration of a dark mucoid sputum. This so-called prune- 
juice expectoration, which was present 10 times in 18 cases of primary cancer 
of the lung, was thought by Stokes to be of great diagnostic value. 

In many instances there are signs of compression of the large veins, pro¬ 
ducing liyidity of the face and upper extremities, or occasionally of only one 
arm. Compression of the trachea and bronchi may give rise to urgent 
dyspnoea. The heart may bo pushed over to the opposite side. The pnoumo- 
gastric and recurrent laryngeal nerves are occasionally involved in the 
growth. 

Physical Signs. —The patient, according to Walshe, usually lies on the 
affected side. On inspection this side may be enlarged and immobile and the 
intercostal spaces are obliterated. This is more commonly dee - h r the- effusion 
t han to i he growth itself. Y,The external lymph-glands may be. enlarged, par¬ 
ticularly the clavicular.' The-sighs, on percussion and auscultation, ara.varied, 
depending much upon the presence or absence of fluid, t Signs of consolidation 
are, of course, present; the tactile fremitus is absent and the breath-sounds 
are usually diminished in intensity. Occasionally there is typical bronchial 
breathing. Among other symptoms may be mentioned fever, which is present 
in a certain number of cases. Emaciation is not necessarily extreme. The 
‘duration of the disease is from six to eight months. Occasionally it runs a 
very acute course, as noted by Carswell. Cases are reported in which death 
occurred in a month or six weeks, and in one instance (Jaccoud) the patient 
died in a week from the onset of the symptoms. 

Diagnosis.— In secondary growths this is not difficult. The occurrence 
of pulmonary symptoms within a year or two after the removal of a cancer 
of afc breast, or after the amputation of a limb for osteo-sarcoma, or the onset 
of Jmilar "symptoms in connection with cancer of the liver, or of the uterus, 
or,of the rectum, would be extremely suggg^ive. Tn .primary rgacw ftp uni- 
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lateral involvement, the anomalous character of the physical signs, the.jjcciir- 
?>rence of prnne-juice expectoration, the progressive wasting, and the secondary 
involvement of the cervical glands are the important points in the din gnnaia, 

E. DISEASES OP THE PLEURA, 

L ACUTE PLEURISY. 

Ana t omic ally, the cases may he divided into dry or adhdsivo pleurisy and 
pleurisy with effusion. Another classification is into primary or secondary 
forms. IJ According to the course of (lie disease, a division may be made into 
acutx. and chronic pleurisy, and as it is impossible, at present, to group the 
various forms etiologically, this is perhaps the most satisfactory division. The 
following forms of acute pleurisy may be considered: 

I. Fibrinous oh PtASTro Pleurisy. 

IsJh.is the pleural membrane is covered by a sheeting of lymph of variable 
thickness, which gives it a turbid, granular appearance, or tlie fibrin may 
exist in. distinct layers. It occurs (1) as an independent affection, following 
cold ..or. exposure. This form of acute plastic pleurisy without fluid exudate 
is not common in perfectly healthy individuals. Cases are met with, however, 
in which the disease sets in with the usual symptoms of pain in the side and 
slight fever, and there are the physical signs of pleurisy as indicated by the fric¬ 
tion. After persisting for a few days, the friction murmur dimippears and no 
exudation occurs. Union takes place between the membranes, and possibly the 
pleuritic adhesions which are found in such a large percentage of all bodies 
examined after death originate in these slight, fibrinous pleurisies. 

Fibrinous pleurisy occurs (2) os a secondary process in acute diseases of 
thelung, such aa pneumonia, which is always accompanied by a certain amount 
of pleurisy, usually of this form. Cancer, abscess, and gangrene also cause 
plastic pleurisy when the surface of the lung becomes involved. This condition 
is specially associated in a large number of cases with t ubercul osis. ’Pleural 
pain,istitch in the side, and a dry cough, witlumarked friction sounds on aus¬ 
cultation are the initial phenomena in many instances of phthisis. The signs 
are usually basic, but Burney Yeo has recently called attention to the fre¬ 
quency with which they occur at the apex. 

II. Sero-fibrinous Pleurisy. 

In a majority of cases of inflammation of the pleura thero is, with the 
fibrin, a variable amount of fluid exudate, which produces the condition known 
aa pleurisy with effusion. 

Etiology.—Of 194 cases in fifteen years in my wards, thero were 161 males 
and 33 females. Under twenty years of age there were 20 patients; 18 were 
over sixty years of age. The greatest number was in the fifth decade, M. 
Cold acts as a predisposing agent, which permits the action of various njjjore- 
organisms. We have not yet, however, brought all the acute pleuriria^fcfe 
the category of microbic affections, and the fact remains that pleurisy does 
follow-with great rapidity a sodden wetting or a dull. A majority of the 
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cases are tuberculous. This view is based upon: (1]_ Post-mortem -evidence. 
Tubercles have been found in acute cases, thought to have been rheumatic or 
due to cold. (2) The not infrequent presence of tuberculous lesions, often 
latent, in the lung or elsewhere. (£) The character of the exudate. If coagu¬ 
lated and the coagulum digested and centrifugalized (Inoscopy), tubercle 
gbacilli are frequently found. Injected into a guinea pig, in amounts of 15*ce. 
ter more, tuberculosis followed in G2 per cent (Eichhorst). The eyto-diagnosis 
shows that as in other tuberculous exudates the mono-nuclear leucocytes pre¬ 
dominate. (£) The tuberculin reaction is given in a considerable percentage 
of the cases. (5) The subsequent history. Of 90 cases of acute pleurisy 
which had been under the observation of H. I. Bowditch between 1849 and 
1879, 32 died of or had phthisis. Among 130 patients with primary pleurisy 
with effusion, followed for a period of seven years by Hedges, 40 per cent 
became tuberculous. , 

Of 300 uncomplicated cases of pleural effusion in the Massachusetts Gen¬ 
eral Hospital, followed by R. C. Cabot, the subsequent history was ascertained 
in 221; followed five years until death or phthisis, 117; well after five years, 96. 

In 172 of our cases of pleurisy with effusion Hamman got reports from 88; 
of these 48 were living and well, 30 later became tuberculous, in 2 the result 
was questionable, and 8 died of other diseases. Twelve of the 88 had tuberclo 
bacilli in the sputum while in the hospital without discoverable pulmonary 
lesion; 3 of the 12 are living and well; in 8 the signs became well marked; 
one died of unknown cause. Hamman has collected 562 cases (including our 
own) in which the subsequent history was sought; of these 167, 29.7 per cent, 
became tuberculous. 

qf ^ —Prom a bacteriological standpoint we may 

recognise t hree groups of c ases, fcaused by the tubercle bacillus,-^ie pneumo¬ 
coccus, and the Streptococcus, respectively. 

' Bacillus tuberculo sis is present in a very large proportion of all cases 
of pffinary or so-called idiopathic pleurisy, i The exudat e is usually staid c 
oaucoxer-slips or in the culture and inoculation tests made in the ordinary 
wajv.8fl the bacilli are very scanty. It has been demonstrated clearly that 
a large amount of the exudate must be taken to make the test complete, either 
in cultures or in the inoculation of animals. Eichhorst found that more than 
62 per cent were demonstrated as tuberculous when as much as 15 cc. of the 
exudate was inoculated into test animals, while less than 10 per cent of the 
cases showed tuberculosis when only 1 cc. of the exudate was used. This is a 
point to which observers should pay very special attention. Le Damany has 
recently in 55 primary pleurisies demonstrated the tuberculous character of 
all but 4 He has used large- quantities of the fluid for his inoculation 
experiments. 

I The plnnriay i g almost always secondary to a focus of inflam¬ 

mation iii the lung. It may, however, be primary. exuda te Tl ‘ rntt1 ^ 7 
inmilimli and thr fflitinnlrj* veatfavorable. 

£ The streptococcus pleurisyTs the typical septic form which may occur 
either from direct infection of the pleura through the lung in broncho-pneu¬ 
monia, or in cases of streptococcus pneumonia; in other instances it follows 
infection of more distant parts. T he ac ute streptococcus pleurisy is the most 
Mrimuand fatal ofjpll forms. 
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Among other bacteria which have been found are the stajJjjlococcua, Fried- 
lan der*! bac illus, the typhoid bacillus, and the diphtheria beeilfus. 

Uolbnl Anatomy.—In sero-fibrinous pleurisy the serous exudate is abun¬ 
dant and the fibrin is found on the pleural surfaces and scattered through 
the fluid in the form of flocculi. The proportions of these constituents vary 
a great deal. In some instances there is very little membranous fibrin; in 
others it forms thick, creamy layers and exists in the dependent part of the 
fluid as whitish, curd-like masses. The fluid of scro-fibrinous pleurisy is of 
a laiunn color, either clear or slightly turbid, depending on the number of 
formed elements. In some instances it has a dark-brown color. The micro¬ 
scopical examination of the fluid shows leucocytes, occasional swollen cells, 
which may possibly be derived from the pleural endothelium, shreds of fibril- 
la tgd- fi brin, and a variable number of red blood-corpuscles. On boiling, tho 
flu S 1 b found t o be rich in albumin. Sometimes it coagulates spontaneously. 
Its co&posttion closely resembles that of blood-serum. Cholesterin, uriejeid, 
and Sugar are occasionally found. The amount of the effusion varies from 
4 to 4'litres. 'The Tung in acute sero-fibrinous pleurisy is more or lesscom- 
jlTessed. if the exudation is limited the lower lobe alone is atelectatic; buiia 
an extensive effus ion which reaches to tho clavicle the entire lung will be found 
lytog_dnafl-to41te spine, dark and airless, or even bloodless—i. e., carnified. 

In large exudations the adjacent organs are displaced; the liver is depressed 
and the heart dislocated. With reference to the position of the heart, the fol¬ 
lowing statements may be made: Even in the most extensive left-sided 

exudation there is no rotation of tho apex of the heart, which in no case was 
to the right of the mid-sternal line; (£) the relative position of the apex and 
base is usually maintained; in some instances the apex is lifted, in others the 
whole heart lies more transversely; (3) the right chambers of the heart occupy 
the greater portion of the front, so fnat the displacement is rather a definite 
dislocation of the mediastinum, with the pericardium, to the right, than any 
special twisting of the heart itself; (4) the kink or twist in the inferior vena 
cava described by Bartels was not present in any of my cases. 

For a discussion of the physics of cardiac displacement see Calvert, Johns 
Hopkins Hospital Bulletin, 1907. 

Symptoms.—Prodromes are not uncommon, but \ the disease may set in 
abruptly with $.elull, followed by ’fever and a severe pain in the side. In 
ve ry many cases , however, the onset is insidious, particularly in children ancl 
in elderly persons. ^A little dyspncea on exertion and an increasing pallor 
may be the only features. Washbourn has called attention to the frequency 
with which the pneumococcuB pleurisy sets in with the features of pneumonia. 
The pain in the side is the most distressing symptom, and is usually referred to 
thenipple or axillary regions. It must be remembered, however, that pleuritic 
pain may be felt in the abdomen or low down in the back, particularly when 
the diaphragmatic surface of the pleura is involved. It is lancinating, sharp, 
and, severe, and is aggravated by cough. At this early stage, on. auscultation, 
sometimes indeed on-palpation, a dry friction $0 can be detected. The fever 
rarely rises-so rapidly.as in pneumonia, and jdoes not reach the same gxade. 
A temperature of from 102° to 108“ is an average pyrexia. It may drop to 
normal at the end of a week or ten days without the appearance of any definite 
change in the physical signs, or ij may persist for several weeks. The tem- 
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perature of the affected is higher than that of the sound -side. Cough is an 
early, symptom in acute pleurisy, but is rarely so distressing or so frequent 
as in pneumonia. There are instances in which it is absent. The expectora¬ 
tion is usually slight in amount, mucoid in character, and occasionally streaked 
ith blood. 

At the outset there may be dyspnoea, due partly to the fever and partly 
o the pain in the side. Later it results from the compression of the lung, 
larticularly if the exudation has taken place rapidly. When, however, the 
luid is effused slowly, one lung may be entirely compressed without inducing 
hortness of breath, except on exertion, and the patient will lie quietly in bed 
rithout evincing the slightest respiratory distress. When the effusion is large 
he patient usually prefers to lie upon the affected side. 

Physical Siams.-U-Inspection shows some degree of immobility on the 
■Seated side, depending upon the amount of exudation; and injlarge effusions 
ifl-.imusaga.ia. volume, which may appear to be much more than it really 
sje determined by mensuration. ■ The intercostal depressions are obliterated, 
in right-sided effusions the apex beat may be lifted to the fourth interspace 
»r be pushed beyond the left nipple, or may even be seen in the axilla. When 
he exudation is on the left side, the heart’s impulse may not be visible; but 
f the effusion is large it is seen in the third and fourth spaces on the right 
>ide, and sometimes as far out as the nipple, or even beyond it. 

Palpation enables us more successfully to' determine the deficient move¬ 
ments on the affected side, and thejpbliteration of the intercostal spaces, and 
more accurately to define the position of the heart’s impulse. In simple scro- 
Bbrinous effusion there iV rordy/jiny.oedema of the cheat walls.. It is scarcely 
jver possible to obtain fluctuation, i,Tactile fremitus is greatly diminished or 
abolished. If the effusion is slight there may be only enfeeblcment.^ The 
absence of the voice vibrations in effusions of any size constitutes one of the 
most valuable of physical signs. In children there may be much effusion with 
retention of fremitus. In rare cases the vibrations may be communicated to 
the chest walls through localized pleural adhesions. 

Mensuration .—With the cyrtometer, if the effusion is excessive, a differ¬ 
ence of from half an inch to an inch, or even, in large effusions, an inch and 
a half, may be found between the two sides. Allowance must be made for the 
fact that the right side is naturally larger than the left. With the saddle-tape 
the difference in expansion between the two sides can be conveniently measured. 

Percussion .—Early in the disease, there may be no alteration in the note, 
but with-the gradual accumulation of the fluid the resonance becomes, defec¬ 
tive, and finally gives place to absolute flatness. From day to day the gradual 
increase in height of the fluid may be studied. In a pleuritic effusion 
rising to the fourth rib in front, the percussion signs are usually very sug¬ 
gestive. In the subclavicular region the attention is often aroused at once 
by a tympanitic note, the so-called Skoda’s resonance, which is heard perhaps 
more commonly in this situation with pleural effusion than in any other con¬ 
dition. It shades insensibly into a flat mote in the lower mammary and 
axillary regions. Skoda’s resonance may be obtained also behind, j ust ab ove 
t he limit of effu sionT The J, Tlrr°°° ° resistant, wooden quality) 

differing from that of pneumonia and readily recognized by skiS5^nngci>. 
ntssns ng been known that when the patient is in the erect posture the 
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upper Jineof-dulness is not horizontal, but is higher behind than it is in front, 
forming a parabola. The curve marking the intersection of the plane of con¬ 
tact of lung and fluid with the chest wall is known as “ Ellis's line of flat¬ 
ness^’ which Garland has verified clinically and by animal experiments. With 
met}nun-Blge^jCffusipna this line begins lowest behind, advances upward and 
forward in a letter-S curve to the axillary region, whence it proceeds in a 
straight decline to the sternum. This curve is demonstrable only when the 
patient is in the erect position. Grocco . in 1902, called attention to the ex¬ 
istence in pleural effusion of a triangular area of relative dulness, along the 
sjnne, on the side opposite to the pleurisy, in width from 2 to 5 cm., and 
with the apex upward. It can be demonstrated in a large majority of all 
cases, particularly in the young and in thin persons. It is due to the bulg¬ 
ing of the mediastinum, by the fluid, across the middle line, the anatomical 
possibility of which has been pointed out by Calvert. 

70 n the right side the dulness passes without change into that of the liver. 
On the left aide in the nipple line it extends to and may obliterate 'Tpmhi.’a 
semilunar space. If the effusion is moderate, thu phenomenon, of movable 
dullness may he obtained by marking carefully, in the sitting posture, the upper 
limit in the mammary region, and then in the recumbent posture, noting the 
change in the height of dulness. This infallible sign of fluid can not always 
be obtained. In very copious exudation the dulness may reach the' clavicle 
and even extend beyond the sternal margin of the opposite side. 

Auscultation .—Early in the diseaso a friction rub can usually be heard, 
which disappears as the fluid accumulates. It is a to-and-fro dry rub, dose 
to the ear, and has a leathery, creaking character. There is another pleural 
friction sound which closely resembles, and is scarcely to be distinguished 
from, the fine crackling crepitus of pneumonia. This may lie heard at the 
commencement of the disease, and also, as pointed out in 1844 by Mac- 
Donnell, Sr., of Mbntreal, when the effusion has receded and the pleural layers 
come together again. .. 

.With even a slight exudation there is^tveakened. or distant breathing. 
Often^ inspiration and expiration are distinctly audible, though distant, and 
have a tubular quality. Sometimes only a puffing tubular expiration is heard, 
which may have a metallic or amphoric Quality. jLoud resonant rales accom¬ 
panying this may forcibly, suggest a cavity. These pseudo-cavernous signs are 
met w ith more frequently in children, and often leal to error in diagnosis. 
AboveIhe line of dulness the breath-sounds are usually harsh and exaggerated, 
a nd may have a tubular quality. 

s The vocaf resonance is usually diminished or absent. ’ The whispered 
Voice is said to be transmitted through a serous and not through a purulent 
exudate f ftaocelli’a aignl- This author advises direct auscultation in the 
antero-lateral region of the chest. There may, however, lie intensification— 
' bronchophony. afTlie voice sometimes has a curious nasal, squeaking character, 
which was termed by Laennec agophony, from its supposed resemblance to the 
bleating of a goat. In typical form this is not common, but it is by no means 
rare to hear a curious twang-like quality in the voice, particularly at the outer 
angle of the scapula. 

In the examination of the heart in cases of pleuritic effusion it is well 

bear in mind that when the apex of the heart lies beneath the sternum 
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there may be no impulse. The determination of the situation of fhc organ 
may rest with tho position of maximum loudness of the sounds. Over tlu> 
displaced organ a systolic murmur may bo heard. When the lappet of lung 
over the pericardium is involved on either side there may bo a pleuro-pcri - 
e gnjiftl fri ction. Emerson has looked over for mo the histories of 89 cases 
of acute pleurisy with effusion in which the blood counts were made before 
the temperature reached normal. Only 26 had a leucocytosis between 10,000 
and 16,000; one only above 16,000. In 12 of the cases the count was below 
6 , 000 . 

Coune.—The course of acute sero-fibrinous pleurisy is very Wamble. After 
persisting for a week or ten days the fever subsides, the cough and pain dis¬ 
appear, and a slight effusion may be -quickly absorbed, iin capea ini whjnti 
the.effusion reaches as high--as the fourth rib recovery i s. nurp illy. p | pw or 
Many instances come under observation for the first time, after two or three 
weeks’ indisposition, with the fluid at a level with the clavicle. The fever 
may last from ten to twenty days without exciting anxiety, though, as a rule, 
in ordinary pleurisy from cold, as we say, the temperature in cases of moderate 
severity is normal within eight or ten days. Left to itself the natural tend¬ 
ency is to resorption; but this may take place very slowly. Withihe-absorp- 
tion of the fluid there is a Tfftmi.friatiott-^repitas r either leathery and creaking 
or crackling and rflle-like, and for months, or even longer, the defective reso¬ 
nance and feeble breathing are heard at the base. Rare modes of termination 
are perforation and discharge through the lung, and externally through the 
chest Wglt,'examples of winch have been recorded by Sahli. 

Thdimmediate prognosis in pleurisy with effusion is good. Of 320 cases 
at BiJBartholomew’s Hospital, only 6.1 per cent died before leaving the hos¬ 
pital (Hedges). 

A sero-fibrinous exudate may persist for months without change, particu¬ 
larly in tuberculous cases, and will sometimes reaccumulate after aspiration 
and resist all treatment. After persistence for more than twelve months, in 
spite of repeated tapping, a serous effusion was cured by incision without 
deformity of the chest (S. West). When one pleura is full and the heart 
is greatly dislocated, the condition, although in a majority of cases producing 
remarkably little disturbance, is not without risk. Sudden death, may occur, 
and its possibility under these circumstances should always be considered. I 
have seen two instances—one in right and the other in left sided effusion— 
both due, apparently, to syncope following slight exertion, such as getting 
out of bed. In neither case, however, was the amount of fluid excessive. Weil, 
who has studied carefully this accident, concludes as follows: (1) That it may 
be due to thrombosis or embolism of the heart or pulmonary artery, oedema of 
the opposite lung, or degeneration of the heart muscle; (2) such alleged causes 
as mechanical impediment to the circulation, owing to dislocation of the heart 
or twisting of the great vessels, require further investigation. Death may 
occur without any premonitory symptoms. 

III. Pubulent Plkubibt { Empyema ). 

Etiology.—Pus in the pleura is due to (a) infectiqn from within, as a 
rule directly from a, patch of pneumonia or a septic focus due to the pneumo- 
ooocus or the pus organisms, in some cases a tuberculous broncho-pneumonia; 
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(b) involvement from without, a* in fracture of a rib, jK.Mu-trati.i- wound 
disease of oesophagus, etc. n ’ 

It frequently fqJ Jo a w dhe infectious diseases, particularly scarlet fever. It 
is very oftan-Latent, and due to undiscovered foci of lobar or lobular pneu¬ 
monia. It w comn^njfl children more in boys than in girls and between 
the ages of one and five and eight and nine (Bythell). 

The pneumococcus is the most common organism, then the ordinary pus 
organisms and the tubercle bacilli. The pneumococcus has been found and in 
rare cases the influenza bacillus, and even psorospcrnis. 

Verbid Anatomy.— On opening an empyema post mortem, wo usually find 
that the, efldsion has separated into a clear, greenish-yellow scrum above and 
th?ihick, cream-like pus below. The fluid may be scarcely more than turbid, 
flnranli of fibrin through it. In the pneumococcus empyema the pus is 
usdklly thick and creamy. It usually has a heavy, sweetish rnlor, hut in some 
^tSnces—particularly those following wounds—it is fetid. In cases of gan- 
gteiia of the lung or pleura the pus has a horribly stinking odor. Microscop¬ 
ically it has the characters of ordinary pus. The pleural membranes arc great ly 
thickened, and present a grayish-white layer from 1 to 2 nun. in thickness. On 
the costal pleura there may be erosions, and in old cakes fistulous communica¬ 
tions are common. The lung may bo compressed to a very small limit, and the 
visceral pleura also may show perforations. 

Symptoms. —Purulent pleurisy may begin abruptly, with the symptoms 
already described. More frequently it comes on insidiously in the eourse of 
other diseases or follows an ordinary sero-librinous pleurisy. There may be no 
pain in the chest, very little cough, and no dyspnica, unless the side is very full. 
Symptoms of septic infection are rarely wanting. If in a child, there is a grad¬ 
ually developing pallor and weakness; sweats occur, and there is irregular fever. 
A cough is by no means constant. The leucocytes are usually much increased; 
in one fatal case they numbered 115,000 per cubic millimetre. 

Physical Signs.— Practically they are those already considered in pleu¬ 
risy with effusion. Tliere are, however, one or two additional points to te men¬ 
tioned. |ln .empyema, particularly in children, the disproportion between the 
sides mayjje extreme. '‘•The intercostal spaces may not only be obliterated, but 
may bulge./ Not infrequently there is oedema of the chest walls. 'The network 
of subcutaneous veins may be very distinct. fJt must not be forgotten that in 
children the breath-sounds may bo loud and tubular over a purulent effusion 
of considerable Wbispnrnd pootorilnquy is usually not heard in emj>yema 
(■ BaccelH’a sig n) - The dislocation of the heart and the displacement of the 

Senator suggests, ownag-to the-greater weight-of the fluid. 

I associated generally with empyema, but sometimes 

occurring in the sero-flbrinous exudate, ifLPjd&lliny .pleurusy, first described by 
MacDonnell, Sr., of Montreal. In 05 cases collected by Sailer it was much 
more frequent in males than in females. In 38 there was a tumor; t hat i s, 
°~pjema miassnitntin In all but one case the fluid was purulent.;/) Pneumo- 
fhnrjj miy t— There ar e two group s of^cases, tlui intrajdai»ati pnl- 

uand tha.pulaating e mp yJu n tL-JieeigsiiiUis, ia..wlnch thara is an 
ting turqor. No sa tisfactory explanation has beaikoffered bs# 


1 is thus forcibly" communicated through the effusion. 
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Empyema is a chronic affection, which ia.a.few instances, tgosigaies natu- 
rally i n reco very, but a majority of cases, if left alone, end. in. death. The fol¬ 
lowing are some modes of natural cure: (a) By absorption of the fluid. In 
gmull effusions this may take place gradually. The chest wall sinks. The 
pleural layers become greatly thickened and enclose between them the inspis¬ 
sated pus, in v^hich lime salts are gradually deposited. Such a condition may 
be seen once or twice a year in the post-mortem room of any large hospital. 
(5) By perforation of the lung. Although in this event death may take place 
rapidly, by suffocation, as Aretteus says, yet in cases in which it occurs grad¬ 
ually recovery may follow. Since 1873, when I saw a case of this kind in 
Traube’s clinic, and heard his remarks on the subject, I have seen a number 
of instances of the kind and can corroborate his statement as to the favorable 
termination of many of them. Epapy cma may discharge either by opening into 
the bronchus and forming a fistula, or, as Traube pointed out, by producing 
necrosis"®? the pulmonary pleura, sufficient to allow the soaking of the pus 
through the spongy lung tissue into the bronchi. In-the first.way pneumo¬ 
thorax usually, though not always, develops. In the second way the pus is 
discharged, without formation of pneumothorax. Even with a bronchial fistula 
recovery is possible, (e) By perforation of the chest wall —empyema necessi¬ 
tatis. This is by no means an unfavorable method, as many cases recover. Ibe 
perforation may occur anywhere in the chest wall, but is, as Cruveilhier re¬ 
marked, more common in front. It may be anywhere from the third to the 
s ixth in terspace, usually, according to Marshall, in the fifth. It may perforate 
in more than one place, and there may be a fistulous communication which 
opens into the pleura at some distance from the external orifice. The tumor, 
when near the heart, may pulsate. The discharge may persist for years. In 
Copeland’s Dictionary is mentioned an instance of a Bavarian physician who 
had a pleural fistula for thirteen years and enjoyed fairly good health. 

An empyema may perforate the neighboring organs, the «S 2 jhagua, pen- 
tonasum, pericardium, or the stomach. A remarkable sequel is a pleuro-msoph- 
ageal fistula, of which cases have been reported by Yoclcker, Thursfield, am 
myself. In my case there was a fistulous communication through the chest 
wall. Very remarkable cases are those which pass down the spine anijloQg 
the psoas jntojne iliac fossaj and simulate a psoas or lumbar abseess. 

IV. Tuberculous I’lkuiusy. 

This has already been considered (p. 308), and the symptoms and physical 
signs do not require any description other than that already given in connec¬ 
tion with the aero-fibrinous and purulent forms. 

V. Other Varieties op Pleurisy. 

Haemorrhagic Pleurisy.—A bloody effusion is met with under the follow¬ 
ing conditions: (a) In the pleurisy of asthenic states, such as cancer, Bright 5 
disease and occasionally in the malignant fevers. It is interesting to note the 
frequency with which haemorrhagic pleurisy is found in cirrhosis of the liter. 
It occurred in the very patient in whom Laennec first accurately describe 
this disease. While this may be a simple haemorrhagic pleurisy, in a majority 
of the cases which I have seen it has been tuberculous. (6) Tuberculous pie* 
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. risy, in which the bloody effusion may result from the rupture of newly formed 
vessels in the soft exudate accompanying the eruption of miliary tuliercles, or 
it may come from more slowly formed tubercles in a pleurisy secondary to 
extensive pulmonary disease, (e) Cancerous pleurisy, whether primary or sec¬ 
ondary, is frequently luemorrhagic. (d) Occasionally haemorrhagic exudation 
is met with in perfectly healthy individuals, in whom there is,not the slight¬ 
est suspicion of tuberculosis or cancer. In one such ease, a large, ahlc-liodicd 
man, the patient was to my knowledge healthy and strong eight years after¬ 
ward. And, lastly, it must be remembered that- during aspiration the lung 
may be wounded and blood in this way get mixed with the sero-fibrinous exu¬ 
date. The condition of lmmiorrlmgic pleurisy is to be distinguished from 
hemothorax, due to the rupture of aneurism or the pressure of a tumor on the 
thoracic veins. 

Diaphragmatic Pleurisy.—The inflammation may be limited partly or 
chiefly to the diaphragmatic surface. This is often a dry pleurisy, but then; 
may be effusion, either sero-fibrinous or purulent, which is circumscribed on 
the diaphragmatic surface. In these cases the pain is low in the zone of the 
diaphragm and may simulate that of acute abdominal disease. It may Is; 
intensified by pressure at the point of insertion of the diaphragm at the tenth 
rib. The diaphragm is fixed and the respiration is thoracic and short. Andral 
noted in certain cases severe dyspnoea and attacks simulating angina. As 
mentioned, the effusion is usually plastic, not serous. Serous or purulent effu¬ 
sions of any size limited to the diaphragmatic surface are extremely rare. 
Ipj^iu&aubjeciive with trifling objective features arc always suggestive of dia¬ 
phragmatic pleurisy. 

Encysted Pleurisy.—The effusion may be circumscribed by adhesions or 
separated into two or more pockets or loculi, which communicate with each 
other. This is most common in empyema. Tn those cases there have usu¬ 
ally been, at different parts of the pleura, multiple adhesions by which the 
fluid is limited. In other instances the recent false membranes may encapsu¬ 
late the exudation on the diaphragmatic surface, for example, or the part of 
the pleura posterior to the mid-axillary line. The condition may be very puz¬ 
zling during life, and present special difficulties in diagnosis. In some cases 
the tactile fremitus is retained along certain lines of adhesion. The explora¬ 
tory needle should be freely used. 

Interlobar Pleurisy forms an interesting and not uncommon variety. In 
*. nearly every instance of acute pleurisy the inte rlobar serou s surfaces are also 
involved and closely agglutinated together, and sometimes the fluid is encysted 
h otwoon them . In this position tubercles are to be carefully looked for. In 
a case" of this kind following pneumonia there was between the lower and 
upper and middle lobes of the right side an enormous purulent collection, 
which looked at first like a large abscess of the lung. These collections may 
perforate the bronchi, and the cases present special difficulties in diagnosis. 

Diagnosis of Pleurisy. 

Acute plastic pleurisy is readily recognized. In the diagnosis of pleu¬ 
ritic effusion the first question is, Does a fluid exudate exist? the swond, What 
fe it8 7 «*ture? In large effusions the increase in the size of the affected side, 
the immobility, the absence of tactile fremitus, together with the displace- 
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ment of organs, give infallible indications of the presence of fluid. The chief 
^difficulty arises in effusions of moderate extent, when the dulness, the pres¬ 
ence of bronchophony, and, perhaps, tubular breathing may simulate pneu¬ 
monia. The chief points to be borne in mind are: (a) Differences in the onset 
and in the general characters of the two affections, more particularly the 
initial. chill, tl\e higher fevei, more urgent dyspnoea, and the rusty expectora¬ 
tion, which characterize pneumonia. As already mentioned, some of the cases 
of*pneumococcus pleurisy set in like pneumonia. ( b ) Certain physical signs ' 
•—the more wooden character of the dulness, the greater resistance, and the 
marked diminution or the absence of tactile fremitus in pleurisy. The aus¬ 
cultatory signs may be deceptive. It is usually, indeed, the persistence of 
tubular breathing, particularly the high-pitched, even amphoric expiration, 
heard in some cases of pleurisy, which has raised the doubt. The intercostal 
spaces are more commonly obliterated in pleuritic effusion than in pneumonia. 
As already mentioned, the displacement of organs is a very valuable sign. 
Nowadays with the hypodermic needle the question is easily settled. A sepa- 
, rate small syringe with a capacity of two drachms should be reserved for 
exploratory purposes, and the needle should be longer and firmer than in the 
ordinary hypodermic instrument. With careful preliminary disinfection the 
m^rument can be used with impunity, and in cases of doubt the exploratory 
pRcture should bo made without hesitation. Pneumothorax is an occasional 
sequence. The hypqdermic needle is'especially useful in those cases in which 
there are pseudo-cavernous signs at the base. In cases, too, of massive pneu¬ 
monia, in which the bronchi are plugged with fibrin, if the patient has not 
been seen from the outset, the diagnosis may be impossible without it. 

L Qn thejj^side it may be difficult to differentiate a very large .pericardial 
from a plcqB effusion. . The retention of resonance at the base, the presence 
of Skoda’s resonance toward the axilla, the absence of dislocation of the heart¬ 
beat to the right of the sternum, the feebleness of the pulse and of the heart- 
sounds, and the urgency of the dyspnosa, out of all proportion to the extent 
of the effusion, are the chief points to be considered. 4 Unilateral hydrothorax, 
which is not at all uncommon in heart-disease, presents signs identical with 
those of sero-fibrinous effusion, r Certain tumors within the chest may simu¬ 
late pleural effusion. It should be remembered that many intrathoracic 
growths are accompanied by exudation. Malignant disease of the lung and 
of the pleura and hydatids of the pleura produce extensive dulness, with sup¬ 
pression of the breath-sounds, simulating closely effusion. 

On the right side, abscess of the liver and hydatid cysts may rise high into 
the pleura and produce dulness and enfeebled breathing. Often in these cases 
there is a friction sound, which should excite suspicion, and the upper outline 
of the dulness is sometimes plainly convex. In a case of cancer of the kidney 
.the growth involved the diaphragm very early, and for months there were signs 
of pleurisy before our attention was directed to the kidney. In all those 
instances the exploratory puncture should be made. 

The second question, as to the nature of the fluid, is quickly decided by 
the use of the needle. >The persistent fever,iJhe occurrence of sweats, aileuco- 
evtos is. and theMincreasg jp the. pallor suggest the presence of pus. In chil¬ 
dren the complexion is often sallow and earthy. In protracted cases, even in 
children, when the general symptoms and the appearance of the patient have 
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been most strongly suggestive of pus, the syringe has withdrawn dear fluid. 
On the other hand, effusions of short duration may he purulent, even when 
the general symptoms do not suggest it. .The following statement, may he 
made with reference to the prognostic import of the bacteriological examina¬ 
tion of the aspirated fluid: The presence of the pneumococcus is of favorable 
significance, as such cases usually get well rapidly, even with a single aspira¬ 
tion. The streptococcus empyema is the most serious form, and even after a 
free drainage the patient may succumb to a general sept jemima. A sterile fluid 
indicates in a majority of instances a tuberculous origin. 

Treatment. 

At the onset the severe pain may demand leeches, which usually give relief, 
but athypodermic of morphia is more effective. - The L’aquolin cautery may la: 
lightly but freely applied. It is well to administers mercurial or saline purge. 
Fixing the side by careful strapping with long strips of adhesive plaster, which 
should pas's well over the middle line, drawn lightly and evenly, gives great, 
relief, and I can corroborate the statement of F. T. Roberts as to its ellieacy. 
Cupping, wet or dry, is now seldom employed. Blisters are of no special service 
in the acute stages, although they relieve the pain. The ice-bag mav he used 
as in pneumonia. The open-air treatment should he begun early, as a majorttg. 
of the cases are tuberculous. Medicines are rarely required. A Dover's pow® 
der may be given at night. Mercurials are not indicated. 

When the effusion has taken place,-mustard plasters or iodine, producing 
slight counter-irritation, appear useful, particularly in the later stages. Iodide 
of potassium is of doubtful benefit, By some the salicylates are believed to he 
of special efficacy; hut (he drug treatment ol the disease is mold unsatisfac¬ 
tory. ' The dry diet and frequent saline purges (given in ennettrated form 
before breakfast in Hay’s method) may lie tried . 1 Recently it luisneen advised 
to use a salt-free diet. 

Early and if necessary repeated aspiration ol the fluid is the most satis¬ 
factory method of treatment,. The results obtained by Delalield in 200 eases 
treated by early aspiration (Am. Jour, of the Medical Sciences, 1000) have 
never been equalled by any other method. The credit, of introducing aspira¬ 
tion in pleuritic effusions is due to Morrill Wyman, of Cambridge, Mass., and 
Henry I. Bowditch, of Boston. Years prior to Dieulafoy's work, aspiration was 
in constant use at the Massachusetts General Hospital and was advocated 
repeatedly by Bowditch. As the question is one of some historical interest, J 
give Bowditch’s conclusions concerning aspiration, expressed more than lifly- 
live years ago, and which practically represent the opinion ol to-day: 0) 
The operation is perfectly simple, but, slightly painful, and can he done with 
ease upon any patient in however advanced a stage of the disease. ( 2 ) It 
should be performed forthwith in all cases in which there is complete tilling 
»P of one side of the chest. (3) He had determined to use it m any ease of 
even moderate effusion lasting more than a few weeks and in which there 
should seem to be a disposition to resist ordinary modes of treatment. (4) 
He urged this practice upon the profession as a very important measure in 
practical medicine; believing that by this method death may frequently be 
prevented from ensuing either by sudden attack of dyspnea or subsequent 
phthisis, and, finally, from the gradual wearing out, of the powers of life or 
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inability to absorb the fluid.” When the fluid reaches to the clavicle the indi¬ 
cation for aspiration is imperative. Fever is not a contra-indication; indeed, 
sometimes with serous exudates the temperature falls after aspiration. 

The operation is extremely simple and is practically without risk. The spot 
selected for puncture should be either in the seventh intercostal space in 
the mid-axilla jot at the outer angle of the scapula in the eighth space. Tlie 
arpujLihe.patient-should he brought forward with .the hand on the opposite 
shoulder, 80 ,„aS- to widen, the spaces. The needle should be thrust in dose to 
the upper margin,pf the rib, so as to avoids the intercostal artery, the wound¬ 
ing of which, however, is an exceedingly rare accident. The fluid should be 
withdrawn slowly. The amount will depend on the size of the exudate. If the 
fluid reaches to the clavicle a litre or more may be withdrawn with safety: In 
chronic cases of serous pleurisy after the failure of repeated tappings S. West 
has shown the great valuo of free incision and drainage. He has reported 
cases of recovery after effusions of fifteen and eighteen months’ standing. 

Symptoms and Accidents duking Pahacentesis. —Pain is usually com¬ 
plained of after a certain amount of fluid has been withdrawn; it is sha rp and 
cutting in character. ■Coughing occurs toward the close, and may be severe 
and paroxysmal. ■ Pneumothorax may follow an exploratory puncture with a 
hypodermic needle; it is rare during aspiration. 'Subcutaneous emphysema 
may develop from the point of puncture, without the production of pneumo¬ 
thorax. ''Cerebral- symptoms .—Faintness is not uncommon. Epileptic con¬ 
vulsions may occur either during the withdrawal or while irrigating the pleura. 
These symptoms are very difficult to explain and are regarded by most authors 
as of reflex origin. Hemiplegia may follow. And lastly sudden death may 
occur either from syncope or during the convulsions. 

As A. E. Bussell has pointed out, these serious and oven fatal events may 
follow exploratory puncture of the lung. Such accidents of paracentesis ami 
of washing out the pleura are explained by the studies of Capp and Lewis, who 
have shown that a sudden and sometimes fatal fall in blood-pressure may fol¬ 
low the experimental irrigation of the pleura in dogs. Expectoration of a 
large quantity of albuminous fluid may occur suddenly after the tapping, asso¬ 
ciated with dyspnoea. Some cases have proved rapidly fatal, with the features 
of an acute oedema of the lungs. It has occurred only once in my practice. 

Empyema is really a surgical affection, and I shall make only a few gen¬ 
eral remarks upon its treatment. When it has been determined by explora¬ 
tory puncture that the fluid is purulent, aspiration should not be performed, 
except as preliminary to operation or as a temporary measure. Perhaps it is 
bfetter not to have an exception to this rule, although the empyemas of children 
and the pneumonic empyema occasionally get well rapidly after a single tap¬ 
ping. It m sad to think of the number of lives which are sacrificed annually 
by the failure to recognize that empyema should be treated as an ordinary 
abscess, by free incision. The operation dates from the time of Hippocrates 
and is by no means serious. A'majority of the cases get well, provided that 
free drainage is obtained, and it makes no difference practically what measures 
are followed so long as this indication is met. The good results in any method 
depend upon the thoroughness with which the cavity is drained. Irrigation of 
the cavity is rarely necessary unless the contents are fetid. In the subsequent 
treatment a point of great importance in facilitating the closure of the caw tv 
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is the distention of the lung on the affected side. This may lie accomplished 
by the method advised by Ralston James, which has been practised with great 
success in the surgical wards of the Johns Hopkins Hospital. The patient 
daily, for a certain length of time, increasing gradually with the increase of 
his strength, transfers by air-pressure water from one bottle to another. The 
bottles should be large, holding at least a gallon each, and by the arrangement 
of tubes, as in the ^'niff’s hivHlii, an expiratory effort of the patient forces the 
water from one bottle into the other. Equally efficacious is the plan advised by 
Naunyn. The patient sits in an arm chair grasping strongly one of the rungs 
with the hand and forcibly compressing the sound side against the arm of the 
chair; then forcible inspiratory efforts are made which act chiefly on the com¬ 
pressed lung, as the sound side is fixed. The abscess cavity is gradually closed, 
partly by the falling in of the chest w r all and partly by the expansion of the 
lung. In some instances it is necessary to resect portions of one or more ribs. 

The physician is often asked, in eases of empyema with emaciation, hectic 
and feeble rapid pulse, whether the patient could stand the operation. Even 
in the most desperate cases the surgeon should never hesitate to make a free 
incision, 

n. CHRONIC PLEURISY. 

This affection occurs in two forms: 

(1) Chronic pleurisy with effusion, in which the disease may set in insidi¬ 
ously or may follow an acute scro-fibrinous pleurisy. There are eases in which 
the liquid persists for months or even years without undergoing any special 
alteration and without becoming purulent. Such cases have the characters 
which we have described under pleurisy with effusion. 

(2) Chronic dry pleurisy.—The cases are met with (a) as a sequence of 
ordinary pleural effusion. When the exudate is absorbed and the layers of the 
pleura come together there is left between them a variable amount of fibrinous 
material which gradually undergoes organization, and is converted into a layer 
of firm connective tissue. This process goes on at the base, and is represented 
clinically by a slight grade of flattening, deficient expansion, defective reso¬ 
nance on percussion, and enfeebled breathing. After recovery from empyema 
the flattening and retraction may be still more marked. In both oases it is a 
TOn iU&fiB^whjch can be greatly benefited by pulmonary gymnastics. In these 
firm, fibrous membranes calcification may occur, particularly after empyema. 
It is not very uncommon to find between the false membranes a small pocket 
of fluid forming a sort of pleural cyst. In the great majority of these cases 
the condition is one which need not cause anxiety. There may 1 h) an occa¬ 
sional dragging pain at the base of the lung or a stitch in the sidp, but patients 
may remain in perfectly good health for years. The most advanced grade of 
this secondary dry pleurisy is seen in those cases of empyema which have been 
left to themselves and have perforated and ultimately healed by a gradual 
absorption or discharge of the pus, with retraction of the side of the chest and 
permanent camification of the lung. Traumatic lesions, such as gunshot 
wounds, may be followed by an identical condition. Post mortem, it is quite 
impossible to separate the layers of the pleura, which are greatly thickened, 
particularly at the base, and surround a compressed, airless, fibroid lung. 
Bronchiectasis may gradually ensue, and in one remarkable case which I saw 
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on several occasions with Blackader, of Montreal, not only on the affected side, 
but also in the lower lobe of the other lung. 

( b) Primitive dry pleurisy. This condition may directly follow the acute 
plastic pleurisy already described; but it may set in without any acute symp¬ 
toms whatever, and the patient’s attention-may be called-to it hy-feeling the 
pl eural friction . A constant effect of this primitive dry pleurisy is the adhe¬ 
sion of the layers. This is probably an invariable result, whether the pleurisy 
is primary or secondary. The organization of the thin layer of exudation iu 
a pneumonia will unite the two surfaces by delicate bands. Pleural adhesions 
are extremely common, and it is rare to examine a body entirely free from 
them. They may be limited in extent or universal. Thin fibrous adhesions do 
not produce any alteration in the percussion characters, and, if limited, there 
is no special change hoard on auscultation. When,' however, there is general 
synechia on both sides the expansile movement of the lung is considerably im¬ 
paired. We should naturally think that universal adhesions would interfere 
materially with the function of the lungs, but practically we see many instances 
in which there has not been the slightest disturbance. The physical signs of 
total adhesion arc by no means constant. It has been stated that there is a 
marked disproportion between the degree of expansion of the chest walls and 
the intensity of the vesicular murmur, but the latter is a very variable factor, 
and under perfectly normal conditions the breath-sounds, with very full chest 
expansion, may bo extremely feeble. The diaphragm phenomenon Bitten s 
sign—is absent. 

As already stated, it is possible, as the late Sir Andrew Clark held, that 
a primitive dry pleurisy may gradually lead to great thickening of the mem¬ 
branes, and ultimate invasion of the lung, causing a cirrhosis. 

Lastly, there is a primitive dry pleurisy of tuberculous origin. In it both 
parietal and costal layers are greatly thickened—perhaps from 2 to 3 mm. each 
—and present firm fibroid, caseous masses and small tubercles, while uniting 
these two greatly thickened layers is a reddish-gray fibroid tissue, sometimes 
infiltrated with serum. This may be a local process confined to one pleura, 
or it may be in both. These cases are sometimes associated with a similar con¬ 
dition in the pericardium and peritonaeum. 

Occasionally remarkable vaso-motor phenomena occur in chronic pleurisy, 
whether simple or in connection with tuberculosis of an apex. Hashing or 
sweating of one check or dilatation of the pupil are the common manifesta¬ 
tions. They appear to be due to involvement of the first thoracic ganglion a. 
the top of the pleural cavity. 

m. HYDROTHORAX. 

Hydrothorax is a transudation of simple non-inflammatory fluid into th< 
pleural cavities, and occurs as a secondary process in many affections. Th< 
fluidJsjjlear, without any floceuli of fibrin, and the membranes are smooth 
It is met with more particularly ip connection with general dropsy, eithe 
reggl, cardiac, or haamic. It mav, however, occur alone, or with only shgn 
oedema of the feet. A child was admitted to the Montreal General Hospiw 
with urgent'dyspnoea and cyanosis, and died the night after admission. 
had extensive bilateral hydrothorax, which had come on early in the nephrio 
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of scarlet fever. In renal disease hydrol borax is almost always bilateral, but 
in heart affections one pleura is more commonly involved. The physical signs 
are those of pleural effusion, but the exudation is rarely excessive. In kidney 
and heart-disease, even when there is no general dropsy, the occurrence of 
dyspnoea should at once direct attention to the pleura, since many patients are 
carried off by a rapid effusion. In chronic valvular disease the effusion is usu¬ 
ally on the right side, and may recur for months. Stengel attributes tho 
greater frequency of the dextral effusion to compression of the azygos veins. 
Post-mortem records show the frequency with which this condition is over¬ 
looked. Tho saline purges will in many cases rapidly reduce the effusion, hut, 
if necessary, aspiration should repeatedly bo practised. 

IV. PNEUMOTHORAX. 

(Hydro-Pneumothorax and Pyo-Pnenmothorax.) 

‘Air alone in the pleural cavity, to which tho term pneumothorax is strictly 
applicable, is an extremely rare condition, it is almost invariably associated 
with a serous fluid—hydro-pneumothorax, or with pus—pyo-pnenmothorax. 

Etiology. —There exists normally within the pleural cavity of ail adult 
a negati ve pressure of several (3 to 5) millimetres of mercury, duo to the recoil 
of the distended, perfectly elastic lung. ITcnce through any opening connect¬ 
ing the pleural cavity with the external air we should expect air to rush in 
until this negative pressure is relieved. To explain the absence of pneumo¬ 
thorax in a few eases of external injury laying the pleura bare, in which it 
would be expected, S. West has assumed the existence of a cohesion belween 
the pleurse, but this force has not as yet been satisfactorily .demonstrated. 

In a case of pneumothorax, if the opening causing it remain patent, which 
occurs only in some external wounds, or especially perforations through con¬ 
solidated areas of the lungs, the intrathoracic pressure will be that of the 
atmosphere,'the lung will he found to have collapsed as much as possible by 
virtue of its own elastic tension, the intercostal grooves obliterated, the heart 
displaced to the other side, and the diaphragm lower than normal, because the 
negative pressure by reason of which these organs are partly retained in their 
ordinary position has been relieved. If the opening becomes closed the intra¬ 
thoracic pressure may rise above the atmospheric and the above-mentioned 
displacements be much increased. But most perforations through the lung 
are valvular, a property of lung tissue, and the intrapleural pressure is soon 
»l>out 7 mm. of mercury. If there be a fluid exudate the pressure may lie 
hi irber, h ut the high pressures supposed are more apparent than real, and that 
Measured at the autopsy table is quite surely not that during life. It is more 
a question of the amount of distention than the actual pressure which deter¬ 
mines the discomfort of the patient. 

Pneumothorax arises: (1) Tn perforating wounds of tho chest, in which 
ed with extensive cutaneous emphysema. It may 
_either.witha small needle or an aspirator. There 

__ Pneumothorax rarely follows fracture, of the rib, 

ev en though the lung may be torn. (2) In perforation of the pleura through 
the diaphragm, usually by malignant disease of the stomach or colon, or abscess 
48 


case it is sometimes associa 
"ere ten cases in mv series. 
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of the liver perforating lung and pleura. The pleura may also bo pcrforatnl 
in eases of cancer of the (esophagus. ■ (3) When the lung is perforated. This 
is by far the most common cause, and may occur: (a) In the, normal 1^,,, 
fromjMjpIsu'e of the air-vesicles during straining or even when at rest. Special 
attention has been called to this accident by 8. West and De H. Hall. The 
air may be absorbed and no ill effect follow. It does not necessarily excite 
pleurisy, as pointed out many years ago by Gairdner, bwtr inflammation and 
effusion, are- the-usnal result In a recent case the condition developed as the 
patient was going down-stairs; no effusion followed; he did not react to tuber¬ 
culin. (6) From,perforation due to local disease of the lung, either the soften¬ 
ing of a caseous focus or the breaking of a tuberculous cavity. According to 
S. West, 90 per cent of all the cases are due to this cause. Less common 
arc the cases due to septic-brouabo-pnoMmania and to gangrene. A rare cause 
is the break ing of a haimorrhagic infarct in chronic heart-disease, of which I 

I met an instance a few years ago. (c) Perforation of the lung from the pleura, 
which arises in certain cases of empyema and produces a pleuro-bronchial 
fistula. (4) Spontaneously, by the development in pleural exudates of the 
gas bacillus (B. aerogenes mpsulatus Welch). Of 48 cases, the basis of 
Emerson’s exhaustive monogiaph (J. II. II. Reports, vol. xi), 22 were tuber¬ 
culous, G were the result of trauma, 10 of aspiration, 2 were spontaneous, 2 
followed bronchiectasis, 2 abscess of the lung, 1 gangrene, 2 an empyema, 
and 1 abscess of the liver perforating through the lung. 

, Pneumothorax occurs chiefly in adults, though cases are met with in very 
young children. It is more frequent in males than in females. 

A remarkable recurrent variety has been described by 8. West, Goodhart, 
and Furney. In Goodhart’s case the pneumothorax developed first in one 
side and then in the other. 

Morbid Anatomy.—If the trocar or blow-pipe is inserted between the ribs, 
there may be a jet of air of sufficient strength to blow out a lighted match. 
On opening the thorax the mediastinum and pericardium are seen to be 
pushed, or rather, as Douglas Powell pointed out, “ drawn over ” to the oppo¬ 
site side; but, as before mentioned, the heart is not rotated, and the relation of 
its parts is maintained much as in the normal condition. A parous or puru- 
. lent fluid is usually present, and the membranes are inflamed. The cause of 
the pneumothorax can usually be found without difficulty. In the great 
majority of instances it is the perforation of a tuberculous cavity or a break¬ 
ing of a superficial caseous focus. The orifice of rupture may be extremely 
small. In chronic cases there may bo a fistula of considerable size communi¬ 
cating with the bronchi. The lung is usually compressed and carnified. 

Symptoms.— -The onset is usually sudden and characterized by severe pain 
i q the side, urgent dyspnoea, and signs of general distress, as indicated by 
slight lividity and a very rapid and feeble pulse—the pneumothorax aecuiis- 
simus of Unverricht. There may, however, be no urgent symptoms, particu¬ 
larly in cases of long-standing phthisis. 

Physical Sions. —The physical signs are very distinctive. Inspccliun 
shows marked enlargement of the affected side with immobility. The heart 
impulse is usually much displaced. On valuation the fremitus is greutlj 
diminished or more commonly abolished. Oqjtgccuuion the resonance may lx 
tympanitic or even have an amphoric quality. This, however, is not always 
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the case. It may be a flat tympany, resembling Sko.las resonance. In some 
instances it may be a full, hyperresoitant note, like emphysema; while in 
others—and this is very deceptive—there is del ness. These extreme variations 
depend doubtless upon the degree of intrapleural tension. On several occasions 
I have known an error in diagnosis to result from ignorance of the fact that, 
in certain instances, the percussion note may bo « mulllcd, toneless, almost 
dull” (WaJshe). There is usually dulness at the base from effused fluid, 
which can readily be made to change the level by altering the jmsitinn of the 
patient. Movable dulness can be obtained much more readily in pneumothorax 
than in a simple pleurisy. On auscultation the breath-sounds are suppressed. 
Sometimes there is only a distant feeble inspiratory murmur of marked am¬ 
phoric-quality. The contrast between the loud exaggerated breath-sounds on 
the normal side and the absence of the breath-sounds on the other is very 
suggestive. The rales have a peculiar metallic quality, and on coughing or 
deep inspiration there may be what Laennec termed the metallic tinkling. 
The v oice, too, has a curious metallic echo. What is sometimes called the 
co up s oun d, termed by Trousseau the bruit d'airain, is very characteristic. 
To obtain it the auscultator should place one ear on the back of the chest 
wall while the assistant taps one coin on another on tire front of the chest. 
The metallic echoing sound which is produced in this way is one of the most 
constant and characteristic signs of pneumothorax. And, lastly, the Hip¬ 
pocratic succussion splash inny be obtained when the auscultalor’s haul is 
placed upon the chest while the patient’s body is shaken. A splashing sound 
is produced, which may be audible at a distance. A patient may himself 
notice it in making abrupt changes in posture. The signs, distention, immo¬ 
bility, lack of vocal fremitus, hyperresonance, absence of breath-sounds and 
coin-sound, are those of the pure pneumothorax of Laennec. The metallic 
phenomena may be present, c. g., the metallic tinkling and amphoric respira¬ 
tion, but these are best heard in cases with a consolidated lung and thickened 
pleura, such as occur in tuberculosis. The movable dulness and splash on 
succussion depend on fluid. Of other physical signs displacement of organs 
is most constant. As already mentioned, the heart may be much “ drawn 
over ” to the opposite side, and the liver greatly displaced, so that its upper 
surface is below the level of the costal margin, a degree of dislocation never 
seen in simple effusion. 

Diagnosis.—The diagnosis of pneumothorax rarely offers any difficulty, as 
the signs are very characteristic. In cases in which the percussion note is dull 
the condition may be mistaken for effusion. T made this mistake in a case of 
pulsating pleurisy, in which the pneumothorax followed heavy lifting, and 
it was not until several days later, after some of the fluid had been with¬ 
drawn, that a tympanitic note developed. Diaphragmatic hernia following 
a crush or other accident may closely simulate pneumothorax. 

In cases of very large phthisical cavities with tympanitic percussion reso¬ 
nance and r&les of an amphoric, metallic quality, the question of pneumothorax 
is sometimes raised. In those rare instances of total excavation of one lung 
the amphoric and metallic phenomena may be most intense, but the absence of 
dislocation of the organs, of the succussion splash, and of the coin-sound 
suffice to differentiate this condition. While this is true in the great majority 
of oases, I have heard the bruit d’airain over a large cavity in the right upper 
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lobe. The condition of pyopneumothorax subphranicus may simulate closely 
true pneumothorax. 

Prognosis. —The prognosis in cases of pneumothorax depends largely upon 
the cause. S. West gives a mortality of 70 per cent. The tuberculous cases 
usually die within a few weeks. Of 39 cases, 29 died within a fortnight 
(West ); 10 patients died on the first day, 2 within twenty and thirty minutes 
respectively of the attack. Of our 22 tuberculous cases 20 died, and 5 of the 
10 cases following aspiration. Pneumothorax in a healthy individual often 
ends in recovery. There are tuberculous cases in which the pneumothorax, 
if occurring early, seems to arrest the progress of the tuberculosis. There 
is a chronic pneumothorax which may last for between three and four years. 
It may be a chronic condition, as in the case just mentioned, and a fair 
measure of health may be enjoyed. 

Treatment. —There are three groups of cases: First, in the pneumothorax 
accutissimus, with urgent dyspnoea, great displacement of the heart, cyanosis, 
and low blood pressure, fan opening should be made in the pleura and kept 
open, converting a valvular into an open variety.Immediate aspiration with a 
trocar has saved life. Secondly, the spontaneous cases which usually do well, 
as the air is quiekly Absorbed; so also with the traumatic variety. Very many 
of the tuberculous cases are best let alone, if the patient is doing well, or if 
the disease in the other lung is advanced. Thirdly, when there is pus, and 
the patient is not doing well, or in the tuberculous variety if the other lung 
is not involved, pleurotomy, or resection of one or two ribs, may be done. Of 
nine cases in my series two recovered. 

V. AFFECTIONS OF THE MEDIASTINUM. 

(1) Simple Lymphadenitis. —In all inflammatory affections of the bronchi 
and of the lungs the groups of lymph-glands in the mediastinum become swol¬ 
len. In the bronchitis of measles, for example, and in simple broncho-pneu¬ 
monia the bronchial glands are large and infiltrated, the tissue is engorged and 
(Edematous, sometimes intensely hypersemic. Much stress has been laid by 
some writers on this enlargement of the glands in the posterior mediastinum, 
and De Mussy held that it was an important factor in inducing paroxysms of 
whooping-cough. They may attain a size sufficient to induce dulness beneath 
the manubrium and in the upper part of the interscapular regions behind, 
though this is often difficult to determine. In reality the glands lie chiefly 
upon the spine, and unless those which are deep in the root of the lung are 
large enough to induce compression of the adjacent lung tissue, I doubt if the 
ordinary bronchial adenopathy ever can be determined by percussion in the 
upper interscapular region. I have never met with an instance in which the 
compression of either bronchus seemed to have resulted from the glands, how¬ 
ever large. Tuberculous affection of these glands has already been considered. 

(2) Suppurative Lymphadenitis. —Occasionally abscess in the bronchial or 
tracheal lymph-glands is found. It may follow the simple adenitis, but is 
most frequently associated with the presence of tubercle. The liquid portion 
may gradually become absorbed and the inspissated contents undergo calcifica¬ 
tion. Serious accidents occasionally occur, as perforation into the oesophagi' 8 
or into'a bronahus, or in rare instances, as in the case reported by Sidney 
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FhilMps, perforation of the aorta, os well ns a bronchus, which, it. is remarkable 
to say, did not prove fatal rapidly, but caused repeated attacks of lurmoptysia 
during a period of sixteen months. 

(3) Turnon; Cancer and Sarcoma. —In Hare's elaborate study of 520 cases 
of disease of the mediastinum there were 134 eases of cancer, 98 cases of sar¬ 
coma, 21 cases of lymphoma, 7 cases of fibroma, 11 cases of dprmoid cysts, 8 
cases of hydatid cysts, and instances of lipoma, gumma, and cnchondroma. 
From this we boo that cancer is the most common form of growth. The tumor 
occurred in the anterior mediastinum alone in 18 of the eases of cancer and in 
33 of the cases of sarcoma. There are three chief points of origin, the thymus, 
the lymph-glands, and the pleura and lung. Sarcoma is more frequently 
primary than cancer. Males are more frequently affected than females. The 
age of onset is most commonly between thirty and forty. 

Symptoms. —The signs of mediastinal tumor are those of intrathoraeic 
pressure. In some cases almost the entire chest is filled with the masses. 
The heart and lungs are pushed back and it is marvelous lmw life can be 
maintained with such dislocation and compression of the organs. Dyspnaa 
is one of the earliest and most constant symptoms, and may be due either to 
pressure on the trachea or on the recurrent laryngeal nerves. It may indeed 
be cardiac, due to pressure upon the heart or its vessels. In a few cases it 
results from the pleural effusion which so frequently accompanies intrathoraeic 
growths. Associated with the dyspnoea is a cough, often severe and parox¬ 
ysmal in character, with the brazen quality of the so-called aneurismnl cough 
when a recurrent nerve is involved. The voice may also l>e affected from a 
similar cause. Pressure on the vessels is common. The superior vena cava 
may be Compressed aud obliterated, and when the process goes on slowly 
the collateral circulation may be completely established. Less commonly the 
inferior vtfna cava or one or other of the subclavian veins is compressed, ihe 
arteries are much more rarely obstructed. There may lie dysphagia, due to 
compression of the oesophagus. In rare instances there are pupillary changes, 
either dilatation or contraction, due to involvement of the sympathetic. Ex¬ 
pectoration of blood, pus, and hair is characteristic of the dermoid cyst, of 
which Christian has collected 40 cases. 

Physical Signs .—On inspection there may be orthopncca and marked 
cyanosis of the upper part of the l>ody. In such instances, if of long dura¬ 
tion, there are signs of collateral circulation and the superficial mammary 
and epigastric veins are enlarged. In these cases of chronic obstruction t io 
finger-tips may be clubbed. There may be bulging of the sternum or (ho 
tumor may erode the bone and form a prominent subcutaneous growl t. io 
rapidly growing lymphoid tumors more commonly than others perforate the 
chest wall. In 4 of 13 cases of Hodgkin’s disease, there was mediastinal 
growth, and in 3 instances the sternum was eroded and perforated. 1 he per¬ 
foration may be on one side of the breast-bone. The projecting tumor may 
pulsate; the heart may be dislocated and its impulse much out. of place Con¬ 
traction of one side of the thorax lias been noted in a few instances, Un p u¬ 
is-absent wherever the tumor reaches the chest wall. II 
is the forcible, heaving impulse of an aneurismal sac. Qn 
usually silence over the dull region. The heart-sounds 
md the respiratory murmur is feeble or lnaudibje^ *£*“7 


pation the fremitus 
pulsating, it rarely hi 
a uscultation there is 
•» n oi^jS fljiipjjtted i 
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bronchial. VogaLjesaBaace is, as a rule. abwwt. Signs of pleural (illusion 
occur in a great many instances of mediastinal growth, and in doubtful cases 
th e asp i ra tor .needle should be used. 

Tumors of the anterior mediastinum originate usually in the thymus, or 
its remnants, or in the connective tissue; the sternum is pushed forward and 
often eroded. The growth may be felt in the suprasternal fossa; the cervical 
glands are usually involved. The pressure symptoms are chiefly upon the 
venous trunks. Dyspnoea is a prominent feature. 

. Intrathoracic tumors in the middle and posterior mediastinum originate 
most commonly in the lymph-glands. The symptoms are out of all propor¬ 
tion to the physical signs; there is urgent dyspnoea and cough, which is some¬ 
times loud and ringing. The pressure symptoms are chiefly upon the gullet, 
the recurrent laryngeal, and sometimes upon the azygos vein. 

In a third group, tumors originating in the pleura and the lung, the 
pressure symptoms are not so marked. Pleural exudate is very much more 
common; the patient becomes amende and emaciation is rapid. There may be 
secondary involvement of the lymph-glands in the neck. 

PlAHMoaift.—The diagnosis of mediastinal tumor from aneurism is some¬ 
times extremely difficult. An interesting case reported and figured by Soko- 
losski, in Bd. 19 of the Deutsches Archiv fur klinische Mediein, in which 
Oppolzer diagnosed aneurism and Skoda mediastinal tumor, illustrates how in 
some instances the most skilful of observers may be unable to agree. Scarcely 
a, sign is found in aneurism which may not be duplicated in mediastinal 
tumor. This is not strange, since the symptoms in both are largely due to 
pressure. The cyanosis, the venous engorgement, the signs of collateral cir¬ 
culation are as a rule much more marked in tumor. The time element is 
important. If a case has persisted for more than eighteen months the dis¬ 
ease is probably aneurism. There are, however, exceptions to this. ' By far 
the most valuable sign of aneurism is the diastolic .shock so often to be felt, 
and in a majority of eases to be heard, over the sac. This is rarely, if ever, 
present in mediastinal growths, even when they perforate the sternum and 
have communicated pulsation. xTracheal tugging is rarely present in tumor. 
Another point of importance is that a tumor, advancing from the medias¬ 
tinum, eroding the sternum and appearing externally, if aneurismal, has 
(foicihJe, heaving, and distinctly expansile pulsations. The radiating pain in 
the back and arms and neck is rather in favor of aneurism, as is also a bene¬ 
ficial influence on it of iodide of potassium. The remarkable traumatic cya¬ 
nosis of the upper half of the body which follows compression injuries of the 
thorax could scarcely be mistaken for the effect of tumor. 

The frequency of pleural effusion in connection with mediastinal turner 
is to be constantly borne in mind. It may give curiously complex character* 
to the physical signs—characters which are profoundly modified after aspira¬ 
tion of the liquid. Occasionally a tumor of the mediastinum is operable- 
Walker, of Detroit, showed me a large fibro-sarcoma, which he had removed 
successfully from the anterior mediastinum. 

(4) Abscess of the Mediastinum. —Hare collected 116 cases of mediastinal 
abscess, in 77 of which there were details sufficient to permit the analy'-h- 
Of these cases the great majority occurred in males. Forty-four were instance 
of acute abscess. The anterior mediastinum is most commonly the seat of the 
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suppuration. The canes are most frequently associated with trauma. Some 
have_folliHacod_erysipelas or occurred in association with eruptive fevers. 
Many cases, particularly the chronic abscesses, are of tuberculous origin. Of 
sytojttwa, paip.behind the sternum is the most common. It may be of a 
throbbing character, and in the acute cases is associated witli fever, sometimes 
with chills and sweats. If the abscess is large there may bcdyspmra. The 
pus may burrow into tho abdomen, perforate through an intercostal space, or it 
majL-erode the sternum. Instances are on record in which the abscess has 
discharged into the trachea or (esophagus. Tn many eases, particularly of 
chronic abscess, the pus becomes inspissated and produce* no ill effect. Tho 
p hysical,S i g ns may be very indefinite. A pulsating and fluctuating tumor 
may appepr at the border of the sternum or at the sternal notch. The absence 
of the diastolic shock, and of tho expansile pulsation usually enables 

a correct diagnosis to be made. When in doubt a fine hypodermic needle may 
be inserted. 

(5) Indurative Mediastino-Pericarditis.—Harris lias reviewed (lie subject. 
In one form there is adherent pericardium and great increase m flic fibrous 
tiasHfa.flf-the-mediastmum; in another there is adherent pericardium with 
union to surrounding parts, but very little mediaslimtis; in a third (lie peri¬ 
cardium may be uninvolved. Tho disease is rare; of 22 eases 17 were in male*; 
only 2 were above thirty years of age. The symptoms are essentially those of 
thatform of adhesive pericardium which is associated with great hypertrophy 
and dilatation of the heart, and in which the patients present a picture of cya¬ 
nosis, dyspnoea, anasarca, etc. The pulsus paradoxus, described by Kussinaul, 
is not distinctive. Occasionally there is also a proliferative peritonitis. Medi¬ 
astinal friction is sometimes heard in patients with adhesive modiastiim-peri- 
carditis—dry, coarse, crackling rales heard along the sternum, particularly 
when tho arms are raised. 

(6) Miscellaneous Affections.—In Hare’s monograph there were 7 in¬ 
stances of fibroma, 11 cases of dermoid cyst, 8 cases of hydatid cyst, and 
cases of lipoma and gumma. 

(7) Emphysema of the Mediastinum.—Air in the cellular tissues of the 
mediastinum is met with in cases of trauma, and occasionally in filial cases 
of diphtheria and in whooping-cough. It may extend to tho subcutaneous 
tissues. Champneys has called attention to its frequency after tracheotomy, 
in which, he says, the conditions favoring the production arc dnMon of the 
deep fascia, obstruction in the air-passages, and inspiratory efforts. The deep 
fascia, he says, should not he raised from the trachea. It is oflcn associated 
with pneumothorax, and more often in rupture of the long without pneumo¬ 
thorax, the pleura remaining intact and the air dissecting it* way along the 
bronchi into the mediastinum and into the nock. The condition mhjius by no 
means uncommon. Angel Money found it in 1(> of 28 eases of tracheotomy, 
and in 2 of these pneumothorax also was present. 
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DISEASES OF THE KIDNEYS. 

I. MALFORMATIONS. 

Newman classifies the malformations of the kidney as follows: A. Displace- 
ments without mobility—(1) congenital displacement without deformity; 
(2) congenital displacement with deformity; (3) acquired displacements. 
B. Malformations of the kidney. I. Variations in number—(a) supernumer¬ 
ary kidney; (6) single kidney, congenital absence of one kidney, atrophy of 
one kidney; (c) absence of both kidneys. II. Variations.size 
—(a) general variations in form, lobulation, etc.; (b) hypertjophy of one 
kidney; (c) .fusio n .of two kidneys—horseshoe, kidney, sigmoid kidney, disk- 
Bhaped. kidney. Q f , Variations jn pelvis, meters, and, blood-vessels. 

The fused kidneys may form a large mass, which is often displaced, being 
either in an iliac fossa or in the middle line of the abdomen, or even in the 
pelvis. Under these circumstances it may be mistaken for a new growth. In 
Polk’s case tho organ was removed under the belief that it was a floating kid¬ 
ney. The patient lived eleven days, had complete anuria, and it was found 
post mortem that a single fused kidney had been removed. A second case of 
the same kind has been reported. 

n. MOVABLE KIDNEY. 

(Floating Kidney; Palpable Kidney; Ben mobilia; Nephroptosis.) 

The kidney is held in position by its fa tty ca psule, by the peritonsemn 
which passes in front of it, and by the blood-vessels. Normally the kidney 
is firmly fixed, but under certain circumstances one or the other organ, more 
rarely both, becom es movable. In very rare cases the kidney is surrounded, 
to a greater or less extent, by the peritoneum, and is anchored at the hiius 
by a mesonephron. Some would limit the term floating kidney to this con¬ 
dition. 

Movable kidney is almost al ways acquire d. It is m ore common in w omen. 
Of the 667 cases collected in the literature by Kuttner, 684 were in women 
and only 83 in men. It is more common on t he right that on tb&left side. 
Of 727 cases analyzed by this author, it occurred on the rig: T In 553 cases, on 
the left in 81, and on both sides in 93. The greater freque nc y of fl ie con¬ 
dition in women may be attributed to compression of the lower thoracic zone 
by JjghUacing, and, more important still, to the mUYatimi nf the abdominal 
walls which jfollaga- repeated pregnancies. This does not account for all the 
664 
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cases, as movable kidney is by no means uncommon in nullipara;. Drummond 
believes that in a majority of the cases there is a congenitally relaxed condition 
of the peritoneal attachments. The condition has been met with in infants and 
ja^shildren.^Wasting of the fat about the kidney may be a cause in some in¬ 
stances. tTrauma and the lifting of heavy weights are occasionally factors in 
its production, j The kidney is sometimes dragged down by tumors. The 
greater frequency on'the right side is probably associated witli the position of 
the kidney just beneath the liver, and the depression to which the organ is 
subjected with each descent of the diaphragm in inspiration. 

And, lastly, movable kidney is met with in many cases which present that 
combination of neurasthenia with gastro-intcstinal disturbance which has been 
described by Glenard as entcroptosis (see p. 528). 

To d etermine the presence of a movable kidney the patient should be 
placed in the dorsal position, with the head moderately low and the abdomiual 
u mllu- i u laxed. The left hand is placed in the lumbar region behind the 
eleventh and twelfth ribs; the right hand in the hypochondriac region, in 
the nipple line, just under the edge of the liver. Bimanual palpation may 
detect the presence of a firm, rounded body just below the edge of the ribs. 
If nothing can be felt, the patient should be asked to draw a deep breath, when, 
if the organ is palpable, it is touched by the fingers of the right hand. Vari¬ 
ous grades of mobility may be recognized. It may be possible barely to feel 
the lower edge on deep palpation— pnl/mble kidney —or the organ may be so 
far displaced that on drawing the deepest breath the fingers of the right hand 
may be, in a thin person, slipped above the upper end of the organ, which can 
be readily held down, but can not be pushed below the level of the navel— 
movable kidney, t n a thir d group of cases the organ is freely movable, and 
may even be felt just above Pou part’s ligament, or in ay be in the middle line 
of the abdomen, or can even be pushed over beyond this point. To this the 


term floating kidney is appropriate. _ , 

The movable kidney is not painful on pressure, except when it is grasped 
very firmly, when there is a dull pain, or sometimes a sickening sensation. 
WYarntnaCimi 0 f the patient from behind may show a distinct flattening in the 
lumbar region on the side in which the kidney is mobile. 

Symptoms. —In a large majority of cases there are no symptoms, and if 
detected accidentally it is well not to let the patient know of its presence. Far 
too much stress has been laid upon the condition of late years.»In other in- 
staaeee-there is pain in the lumbar region or a sense of dragging and discom¬ 
fort, or there may beantercostal neuralgia. In a large group the symptoms 
are those ofmeurasthenia with dyspeptic disturbance, gin women the hysterical 
symptoms may be marked, and in men various grades of hypochondriasis. 
The gastric disturbance is usually a form of nervous dyspepsia. Dilatation 
of the stomach has been observed, owing, as suggested by Bartels, to F rw “ u ™ 
the dislocated kidney upon the duodenum. This view has bee"- “W 0 ™? 
Oser/Landau, and Ewald. On the other hand, Litton holds ^ th ® d . d 
tion of the stomach is the cause of the mobility of the kidney and he found 
in 4Qjaaae8 of depression and dilatation of the stomach 2 -m 

cation of the kidney on the right side. The association, howeve^vntha 
depressed stomach to certainly common in women.* , 

quant Some writers have described pressure upon the gall-ducts, with jeon 
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dice, but this is very rare. Ficcal accumulation and oven obstruction may be 
associated with the displaced organ. 

Dieti/s Crises. —In floating kidney there are attacks characterized bj 
Severe abdominal pain, chilis, nausea, vomiting, fever, and collapse. The 
symptoms were first described by Dietl in 1864, and a more wide-spread knowl¬ 
edge of their occurrence in connection with this condition is desirable. My 
attention was called to them in 1880 by Palmer Howard in the case of a stout 
lady, who suffered repeatedly with the most severe attacks of abdominal pain 
and vomiting, which constantly required morphia. A tumor was discovered 
a little to the right of the navel, and the diagnosis of probable neoplasm was 
concurred in by Flint (Sr.) and Gaillard Thomas. The patient lost weight 
rapidly, became emaciated, and in the spring of 1881 again went to New 
York, where she saw Van Buron, who diagnosed a floating kidney and said 
that these paroxysms were associated with it in a gouty person. He cut off all 
stimulants, reassured the lady that she had no cancer, and from that time she 
rapidly recovered, and the attacks have been few and far between. In this 
patient any overindulgence in eating or in drinking is still liable to be fol¬ 
lowed by a very severe attack. These attacks may also be mistaken for renal 
colic, and the operation of nephrotomy has been performed. 

In.jjthet instances the attacks of pain may be thought to be due to in¬ 
testinal disease or to recurring appendicitis. The cause of these paroxysmal 
attacks is not quite clear. Dietl thought they were due to strangulation of the 
kidney or to twists or kinks in the renal vessels due to the extreme mobility. 
During the attacks the urine is sometimes high-colored and contains an excess 
of uric acid or of the oxalates. It is stated, too, that blood or pus may be 
present The kidney may be tender, swollen, and less freely movable. Cheyne 
describes intermittent hsematuria in this condition. 

Intermittent hydronephrosis is sometimes associated with movable kidney. 
Three cases are reported in my Lectures on Abdominal Tumors. In two the 
condition has been completely relieved by a well-adapted pad and belt; in the 
third, attacks recur at long intervals. 

The diagnosis is rarely doubtful, as the shape of the organ is usually 
distinctive and the mobility marked. Tumors of the gall-bladder, ovarian 
growths, and tumors of the bowels may in rare instances be confounded with it. 

Treatment. —The kidney has been extirpated in many instances, but the 
operation is not without risk, and there have been several fatal cases. Stitch¬ 
ing of the kidney—nephrorrhaphy—as recommended by Hahn, is the most 
suitable procedure, and relief is afforded in many cases by the operation, 
though not in all. Treatment designed to increase fat-formation often helps 
to hold the kidney in place. In the neurasthenic cases a prolonged rest treat¬ 
ment is indicated. 

In many instances the' greatest relief is experienced from a bandage and 
pad. It should be applied in the morning, with the patient in the dorsal or 
knee-breast position, and she should be taught how to push up the kidney! An 
air pad may be used if the organ is sensitive. In other cases a broad bandage 
well padded in the lower abdominal zone pushes up the intestines and makes 
them act as a support. In the attacks of severe colic morphia ia required. 
When dependent, as seems sometimes the case, upon an excess of uric acid or 
the oxalates, the diet must be carefully regulated. 
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HI. OEROULATOEY DISTURBANCES. 

Normally the secretion of urine is accomplished by tlie muiutcunnco of 
a certain blood-pressure within tho glomeruli and by tho activity of the renal 
epithelium. Bowman’s views on this question have been generally accepted, 
and the watery elements are held to bo tillered from tho glomeruli; the umount 
depending on the rapidity and the pressure of the blood-current; the quality, 
j whether normal or abnormal, depending upon the condition of the capillary 
■ and glomerular epithelium; while the greater portion of tho solid ingredients 
are excreted by the epithelium of the convoluted tubules. Tho integrity of the 
epithelium covering the capillary tufts within Bowman’s capsule is essential to 
the production of a normal urine. If under any circumstances their nutrition 
fails, as when, for example, the rapidity of the blood-current is lowered, so that 
they are deprived of the necessary amount of oxygen, tho material which filters 
through is no longer normal (i. e., water), but contains serum albumin. Cohn- 
heim has shown that the renal epithelium is extremely sensitive to circulatory 
changes, and that compression of the renal artery for only a few minutes 
causes serious disturbance. 

The circulation of the kidney is remarkably iniluenced by reflex stimuli 
coming from the skin. Exposure to cold causes heightened blood-pressure 
withim'fEelddneys and increased secretion of urine. Bradford has shown that 
after excision of portions of the kidney, to as much as one-third of the total 
weight, there is a remarkable increase in the flow of urine. 

Congestion of the Kidneys.—(1) Active Congestion; Hvi’bk.*mia.— 
Acute congestion of the kidney is met with in the early stage of nephritis, 
whether due to cold or to the action of poisons and severe irritants. Turpen¬ 
tine, cubebs, cantharides, and copaiba are all stated to cause extreme hyper- 
Eemia of the organ. The most typical congestion of the kidney which we see 
post mortem is that in the early stage of acute Bright’s disease, when the organ 
may be large, soft, of a dark color, and on section blood drips from it freely. 

It has been held that in all the acute fevers the kidneys are congested, 
and that this explained the scanty, high-colored, and often albuminous urine. 
On the other band, by Boy’s oncometer, Walter Mendelson has shown that 
the kidney in acute fever is in a state of extreme anamiia, small, pale, and 
bloodless; and that this antemia, increasing with the pyrexia and interfering 
with the nutrition of the glomerular epithelium, accounts for the scanty, dark- 
colored urine of fever and for the presence of albumin. In the prolonged 
fevers, however, it is probable that relaxation of the arteries again takes place. 
Certainly it is rare to find post mortem such a condition of the kidney as is 
described by Mendelson. On the contrary, tho kidney of fever is commonly 
swollen, the blood-vessels are congested, and the cortex frequently shows traces 
of cloudy swelling. However, the circulatory disturbances in acute fevers are 
probably less important than the irritative effects of either the specific agens 
of the disease or the products produced in their growth or in the a e me * 
olism of the tissues. The urine is diminished in amount, and may contain 

much of the former and few of the latter. 
iOHANTCAT, HVPERABMIA.--This is found in 
:t or lnng, with impeded circulation, and as 


albumin and tnK/^nata sometimes 

(2 V ^AflsTV K Congestion ; Ms 
rases of flironio disrnnr of,the hnn 
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a result of pressure upon the renal reins by tumors, the pregnant uterus, or 
ascitic fluid. In the cardiac kidney, as it is called, the cyanotic .induration 
associated with chronic heart-disease, the organs are enlarged and firm, the 
fcapsule strips off, as a rule, readily, the cortex is of a deep red color, and the 
pyramids of a purple red. The section is coarse-looking, the substance is very 
firm, and resists cutting and tearing. The interstitial tissue is increased, and 
there is a small-celled infiltration between the tubules. Here and there the 
Malpighian tufts havejjecoma sclerosed. The blood-vessels are usually thick¬ 
ened, and there may be moTe or less granular, fatty, or hyaline changes in the 
epithelium of the tubules. The condition is indeed & diffuse nephritis. The 
urine is usually reduced, is of high specific gravity, and contains more or less 
albumin. Hyaline tube-casts and blood-corpuscles are not uncommon. In 
some cases (over half) with macroscopically no signs of chronic or acute 
nephritis the urinary features lead to the diagnosis of acute nephritis 
(Emerson). In uncomplicated cases of the cyanotic induration uraemia is 
rare. On tlfe other hand, in the cardiac cases with extensive arterio-sclerosis, 
the kidneys are more involved and the renal function is likely to be disturbed. 


IV. ANOMALIES 07 THE URINARY SECRETION. 

1. Amwia. 

Total suppression of urine occurs under the following conditions: 

(1) As an event in the intense congestion of acute nephritis. For a time 
no urine may be formed; more often the amount is greatly reduced. 

(2) More commonly complete anuria is seen in subjects of renal stone, 
fragments of which block both ureters; or as in a case recently reported by 
Monod the calculus blocked the only' kidney, the other being represented by a 
shell of tissue. Sir William Roberts calls the condition ‘’latent uraemia.” 
There may be very little discomfort, and the symptoms are very unlike those 
of ordinary uraemia. Convulsions occurred in only 6 of 41 cases (Hertcr); 
headache in only 6; vomiting in only 12. Consciousness is retained; the pupils 
are usually contracted; the temperature may be low; there are twitchings and 
perhaps occasional vomiting. Of 41 cases in the literature, 35 occurred in 
males. Of 36 cases in which there was absolute anuria, in 11 the condition 
lasted more than four days, in 18 cases from seven to fourteen days, and in 
7 cases longer than fourteen days (Herter). 

(3) Cases occur occasionally in which the suppression is prerenal. The 
following are among the more important conditions with which this form of 
anuria may be associated (Hensley): Fevers and inflammations; acute poison¬ 
ing by phosphorus, lead, and turpentine; in the collapse after severe injuries 
or after operations, or, indeed, after the passing of a catheter; in the collapse 
stage of cholera and yellow fever; and, lastly, there is an hysterical anuria, of 
which Charcot reports a case in which the suppression lasted for eleven days. 
Bailey reports the case of a young girl, aged eleven, inmate of an orphan 
asylum, who passed no urine from October 10th to December 12th (when 8 
ounces were withdrawn), and again from this date to March 1st! The ques¬ 
tion of hysterical deception was considered in the case. 

A patient may live for from ten days to two weeks with complete sup 
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presrion. In Polk’s case, in which the only kidney was removed, the patient. 
lived eleven days. It is remarkable that in many instances there are no toxic 
features. Adams reports a case of recovery after nineteen days of suppression. 

In the obstructive cases surgical interference should be resorted to. In 
the. non-obstructive cases, particularly when due to extreme congestion of 
the kidney, cupping over the loins, hot applications, free purging, and sweat¬ 
ing with pilocarpine and hot air are indicated. When the secretion is once 
started diuretin often acts well. Large hot irrigations, with normal salt solu¬ 
tion, with Kemp’s double-current rectal tubes, should lie tried, as they are 
stated to stimulate the activity of the kidneys in a remarkable way. 


2. Haimatuhia. /■' 

Etiology.—The .following division may be made of the causes of hsema- 
tnria: 

(1) fiaunBiT. Diseases. —The malignant forms of the acute specific fevers. 

Occasionally in leukaemia luematuria occurs. » 

(2) Renal Causes.—A cute congestion and inflammation, as in .Bright’s 
disease, o~Hie'effect of Joxic agents, such as turpentine, carbolic acid, and 
canjEatides. When the carbolic spray was in use many surgeons suffered from 
luematuria in consequence of this poison. Renal infarction, as in ulcerative 
endocarditis. New growths, in which the bleeding is usually profuse. Imiuber- 
culosis at the onset, when the papilla; are involved, there may Ik; bleeding. 
SlonainJhe.kidney is a frequent cause. Parasites: The Filaria sanguinis horn- 
i nyt an d the Bilharzia cause a form of luematuria met with in the tropics. 
The'echinococcus is rarely associated with haemorrhage. It is sometimes met 
with jrufloating kidney. 

Unilateral renal hamaluria has been described by Senator, Lshrier, and 
others. The cases are not uncommon, as 48 cases have been tabulated by 
Eshner. In nearly all the diagnosis of calculus or neoplasm had been made 
Iu 16 cases nothing was found at operation. Displacement was present in 6 
cases, alteration in the pelvis of the kidney in 9, other destructive lesions of 
the kidney in 11. The condition has been termed by Senator renal hemophilia, 
but_ittnal “ PpiatflxW as suggested by Gull, is a more appropMtatenn. 

(3) Affections of the Uulvaby Passages.— Stone »n the ureter, tumor 
or ulceration of the bladder, the presence of a calculus, parasites, and, very 
rarely, ruptured veins in tin? bladder. Bleeding from the urethra o™"- 
ally occurs in gonorrhoea and as a result of the lodgment o a cu ui us. 

ring hematuria may be an early symptom in enlarged pros a n. 

JL U a. nd, vita t.-r „i tta m* F*», nf wluvh Savvry ami 
Nash report a remarkable ease and have collected 49 others rom 
It would be difficult to recognize the condition from stone. 

(AF.Teachatism.—I njuries may produce bleedmg from ™ 

urinary passages. By a fall or blow on the back the kidney may 
andthis may be followed bv very free bleeding; less commonly the 
from injury of the bladder or of the prostate. Blood Slls 

frequently due to injury by the passage of a catheter, o 
Transient hematuria Mows all operations on t ® ^ section on 

The malarial hematuria has already been considered in 
paludiam. 
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Diagnosis. —The diagnosis of luematuria is usually easy. The color of (tie 
urine varies from a light smoky to a bright red, or it may have a dark poriur 
color. Examined with the microscope, the blood-corpuscles are readily recog¬ 
nized, either plainly visible and retaining their color, in which case they are 
usually crenated, or simply as shadows. In ammoniacal urine or urines of 
low specific gravity the haemoglobin is rapidly dissolved from the corpuscles, 
but in normal urine they remain for many hours unchanged. 

It is important to distinguish between blood coming from the bladder 
and from the kidneys, though this is not always easy. From the bladder the 
blood may be found only with the last portions of urine, or only at the ler- 
mination of micturition. In haamorrhage from the kidneys the blood and urine 
are intimately mixed. Clots are more commonly found in the blood from the 
kidneys, and may form moulds of the pelvis or of the ureter. When the scat 
of the bleeding is in the bladder, on washing out this organ, the water is more 
or less blood-tinged; but af the source of the bleeding is higher, the water 
comes away clear. In many instances it is difficult to settle the question by 
the examination of the urine alone, and the symptoms and the physical signs 
must also be taken into account. Cystoscopic examination of the bladder, pay¬ 
ing especial attention to the urine flowing from each ureteral orifice, and 
catheterization of the ureters are aids in the diagnosis of doubtful cases. 

3. Hemoglobinuria. 

This, condition is characterized by the presence of blood-pigment in the 
UQfle. The blood-cells are either absent or in insignificant numbers. The 
colflring matter is not haematin, as indicated by the old name, hcematinurin, 
nor in reality always haemoglobin, but it is m o st, fr eq u e n tly -methsemoglobin. 
Tha urine has a red or brownish-red, sometimes quite black color, and usually 
deposits a very heavy brownish sediment. When the haemoglobin occurs only in 
small quantities, it may give a lake or smoky color to the urine. Microscopical 
examination shows the presence of granular pigment, sometimes fragments of 
blflflkdisks, epithelium, and very often darkly pigmented urates. The .urine 
is albuminous The number of Ted blood-corpuscles bears no proportion 
whatever to the intensity of the color of the urine. Examined spectroscop¬ 
ically, there are either the two absorption bands of oxyheemoglobin, which is 
rare, or, more commonly, there are the three absorption bands 6i methamo- 
globin, of which the one in the red near C is characteristic. Two clinical 
groups •may be distinguished. 

(1) Toxic Hemoglobinuria.—This is caused by poisons which produce 
rapid dissolution of the blood-corpuscles, such as potassium chlorate in large 
doses, pyrogallic acid, carbolic acid, arseniuretted hydrogen, carbon monoxide, 
naphthol, and muscarine; also the poisons of scarlet fever, yellow fever, typhoid 
fever, malaria, and syphilis. According to Bastianelli, haemoglobinuria due 
to the administration of quinine never occurs excepting in patients who arc 
suffering or'who have recently suffered from malarial fever. It has also fol¬ 
lowed severe bums. Exposure to excessive cold and violent muscular exertion 
are stated to produce hcemoglobinuria. A most remarkable toxic form occurs 
in horses, coming on with great suddenness and associated with paresis of the 
hind legs. Death may occur in a few hours or a few days. The animals arf 
attacked only after bring stalled for some days and then taken out and driven 



AND MALI US OF THU UHINARY SECRETION. 


671 


particularly in cold weather. The form of lmmioglohinuna from cold and 
exertion is extremely rare. No instance of it, e\en in association with frost¬ 
bites, came under my observation in Canada. Blood transfused from one 
mammal into another causes dissolution of the corpuscles with the, produc¬ 
tion of haemoglobinuria; and, lastly, there is the epidemic hwmoglobinuria of 
the new-horn, associated with jaundice, cyanosis, and nervous symptoms. 

(2) Paroxysmal Hsemoglobinuna.—This rare disease is characterized by 
the occasional passage of bloody urine, in which the coloring matter only is 
present. It is more frequent in males than in females, and occurs chiefly in 
adults. It seems specially associated with cold and exertion, and has often 
been brought on, in a susceptible person, by the use of a cold foot-bath. Par¬ 
oxysmal hffimoglobinuria has been found, too, in persons subject to the vari¬ 
ous forms of Raynaud’s disease. Many regard the relation lietween those two 
affections as extremely close; some hold that, they are manifestations of one 
and the same disorder. Druitt, the author of the well-known Surgical Vade- 
mecum, has given a graphic description of his sufferings, which lasted for many 
years, and were accompanied with local asphyxia and local syncope. The 
connection, however, is not very common. In only one of the cases of Ray¬ 
naud’s disease which I have seen was paroxysmal huunoglobinuria present, and 
in it epileptic attacks occurred at the same time. The relation of the disease 
to malaria has been considered. 

The attacks may come on suddenly after exposure to cold or us a result 
of mental or bodily exhaustion. They may be preceded by chills and pyrexia. 
In other instances the temperature is subnormal. There may be vomiting and 
diarrhoea. Pain in the lumbar region is not uncommon. The lucmoglobinuria 
rarely persists for more than a day or two—sometimes, indeed, not for a day. 
There are instances in which, even in the course of a single day, there have 
been two or three paroxysms, ami in the intervals clear urine has been passed. 
Jaundice has been present in a number of cases. The cases are rarely if ever 
fatal. 

The essential pathology of the disease is unknown, and-it .is. difficult to 
f orm ^ tftpnry which will meet all the facts—particularly the relation with Ray¬ 
naud’s disease, which is rightly regarded as a vaso-motor disorder. Increased 
haemolysis and solution of the hamioglobin in tho blood-scrum (haunoglobi- 
naetnia) predates, in each instance, the appearance of the coloring matter in tho 
urine. A full discussion of the subject is to lie found in F. Chvostek s mono¬ 


graph. Blanc regards it as distinctly nervous in origin. 

Treatment.-4-1 n all forms of haunaturia rest is essential. In that produced 
' by renal calculi the recumbent posture may suffice to cheek the bleeding, lull 
doses of a qduto of lead and opium should be tried, then ergot, gallic and 
tan nin acid and the dilute sulphuric acid. ‘'The oil of turpentine, which is 
sometimes recommended, is a risky remedy in haunaturia. hxtr. 
virgin, and e xtr hy drastis canad. are also recommended, (.old may be applied 
to the ,loins or dry cups in the lumbar region.- Incision of the kidney has 
cured the so-called renal epistaxis. , 

TEeTreatment of paroxysmal hfcmoglobinuna is unsatisfactory. Amyl 
"'trite will sometimes cut short or prevent an attack (Chvostek) Durugt e 
Paroxysm the patient should be kept warm and given hot <lr '" k "; 
recommended in large doses, on the supposition—as yet unwarranted that the 
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disease is specially, connected with malaria. If there is a syphilitic history, 
iodide of potassium in full doses may be tried. In a warm climate the attacks 
are much less frequent. 

4. Albuminueia. 

“ Reasons drawn from the urine are as brittle as the urinal ” is a dictum of 
Thomas Fuller peculiarly appropriate in connection with this subject. 

The presence of albumin in the urine, formerly regarded as indicative of 
Bright’s disease, is now recognized as occurring under many circumstances 
without the existence of serious organic change in the kidney. Two groups 
of cases may be recognized—those in which the kidneys show no coarse lesions, 
and those in which there are evident anatomical changes. 

Albuminuria without Coarse Renal Lesions. —(a) Functional, so-called 
Physiological Albuminuria.— In a normal condition of the kidney only 
the water and the salts are allowed to pass from the blood. When albuminous 
substances transude there is probably disturbance in the nutrition of the epi¬ 
thelium of the capillaries of the tuft, or of the cells surrounding the glome¬ 
rulus. This statement is still, however, in dispute, and Senator and others 
hold that there is a physiological albuminuria which may followt muscular 
work, the ingestion of food rich in albumin, violent emotions,4cold bathing, 
and dyspepsia. But on one point all agree, that the cause must be some¬ 
thing unusual and excessive, as an unusually hard tramp, a football match, 
a race, etc. The presence of albumin in the urine, in any form and under 
any circumstance, may be regarded as indicative of change in the renal or 
glomerular epithelium, a change, however, which may be transient, slight, amt 
unimportant, depending upon variations in the circulation or upon the irri¬ 
tating effects of substances taken with the food or temporarily present, as in 
febrile states. 

Albuminuria of adnlespence and -oynlin albuminuria in which the albu¬ 
min is present onty at certain times during the day — irthogtritir albuminuria 
—are interesting forms. A majority of the cases occur in young persons— 
boys more commonly than girls—and the condition is often discovered acci¬ 
dentally. These are often the children of neurotic parents, and have well- 
marked vasomotor instability. Some cases last only during saberty, Borne 
throughout life. Erlanger and Hooker have shown that the flpimin is ex¬ 
creted only during periods with low pulse pressure (difference between the 
diastolic and systolic pressures). The urine, as a rule, contains only a very 
small amount of albumin, but in some instances large quantities are present. 
The most striking feature is the variability. It may be absent in the morn¬ 
ing and present only* after exertion; or it may be greatly increased after 
taking food, particularly proteids. Even the change to the upright position 
(qrthogtatic) may suffice to cause it, and in such cases there may be tension on 
the renal veins by increase of the lumbar curve, since it has been shown that a 
spinal jacket will prevent the appearance of the albumin. The quantity of 
urine may be but little, if at all, increased) the specific gravity is usually nor¬ 
mal, and the color may be high. Occasionally hyaline casts may be found) 
and in some instances there has been transient glycosuria. As a rule, the pulse 
is not of high tension and the second aortic sound is not accentuated. 

Various forms of this affection have been recognised by writers, suet 



ANOMALIES OF THE URINARY SECRETION. 


673 


aa neurotic, dietetic, cyclic, intermittent, and paroxysmal—names which indi¬ 
cate the characters of the different varieties. A large proportion of the cases 
get well after the condition has persisted for a variable period. This in itself 
is an evidence that the changes, whatever their nature, arc transient and slight. 
In these instances the albumin exists in small quantity, tube-casts are rarely 
present, and the arterial tension is not increased. In a second group tho albu¬ 
min is more persistent, the amount is larger, though it may vary from day 
to day, and the pulse tension is increased. In such instances the 'per¬ 
sistent albuminuria probably indicates actual organic chango in the kidney. 

(&) Febrile Albuminuria. —Pyrexia, by whatever cause produced, may 
cause slight albuminuria. The presence of the albumin is due to slight 
changes in the glomeruli induced by the fever, such as cloudy swelling, which 
JSa&not he regarded as an organic lesion. It is extremely common, occurring 
in pfieumonia (in about 70 per cent of our cases), diphtheria, typhoid fever 
(abo|lt60 per cent of our cases), malaria, especially the anstivo-autumnal type, 
awfc even in the fever of acute tonsillitis. The amount of albumin is slight, 
and it usually disappears from the urino with the cessation of the fever. 
Hyaline and even epithelial casts accompany the condition. 

(c) ELemio Changes. —Purpura, scurvy, chronic poisoning by lead or 
mercury,'syphilis, leukaemia, and profound ameinia may be associated with 
slight albuminuria. Abnormal ingredients in tho blood, such as bile-pigment 
and sugar, may cause the passage of small amounts of albumin. 

, The transient albuminuria of pregnancy may belong to this ha-mic group, 
although in a majority of such cases there are changes in the renal tissue. 
Albumin may be found sometimes after the inhalation of ether or chloroform._ 

(d) Nervous System.— Albuminuria occurs in certain affections of the 
nervous system. This so-called neurotic albuminuria is seen after aniepilcptic 
seizure and in-apoplexy, tetanus, tjxophthalmic goitre, and injuries of the head. 

Albuminuria with Definite lesions of the Urinary Organs.— (g), Clongcs- 
tioiL.flf.ihe, kidney, either active, such as follows exposure to cold and is asso¬ 
ciated with the early stages of nepbvitis, or passive, due to obstructed outflow 
in disease of the heart or lungs, or to pressure on the renal vems by the preg¬ 


nant, uterus, or tumors. j- 

(h) Or ganic disease of the kidneys—acqte and chrome Brights disease, 
amyloidandWtdty'degcneration, suppurative nephritis, and tumors. 

" [^Tffcctions of tho pelvis, ureters, and bladder, when associated with 


the formation of pus. . ,.. ._, 

Teiti for Albumin.—Both morning and evening urine should lie examined, 
and in doubtful cases at least three specimens. ILturbid, the urine should be 
fitted, though turbidity from the urates is of no moment, since it disappears 

“ ZilSlSS ™ ™ i, bow 1. . t*t* - ■ Sftt- 

acid »then added H a A»dinc» «j™£> 
ing, it may be due to phosphates, which arc dissolved on the addition of an 
a °id. Persistence of the cloudiness indicates albumin. ^ +v e 

BsOeFsJut.-A small quantity of fuming nitric acid - poJ"* tto 

test-tube, andwith a pipette the urine is allowed to ]h J . • Dre8en t 

upon the add. At the line of junction of the two fli^s, if albumin i. present, 
a white r£t ia formed. This contact method is trustworthy, and, for the 
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routine clinical work, is probably the most satisfactory. A diffused haze, due 
to mucin (nucleo-albumin), is sometimes, seen just above ^he white ring of 
albumin; and. in very concentrated urines, or after the taking of balsamic 
remedies, a slight cloudiness may be due to urates or uric acid, which clears 
on heating or warming. A ..colore d... ring at the junction of tire acid and the 
uripe is due to. the oxidation of the coloring matters in the ui'rne. 

and .Acetic-acid Test. —Fill an orti marv tc»t- 
tube half full of urine, anjl add 5 or 6 cc. of potassium-ferrocyan Ae solution 
(1 in 20). Thoroughly mix the urine and reagent and add 10 to 16V drops of 
acetic acid. If albumin, be present, a cloudiness varying in degrem accord¬ 
ing to the amount of albumin will be produced. This is a very \ reliable 
test, as it precipitates all forms of albumin, acid and alkaline, but (foes not 
precipitate mucin, peptones, phosphates, urates, vegetable alkaloids, Nae^he 
pine acids. 

Sir William Roberts strongly recommends the magnesium-nitric test. One 
volume of strong nitric acid is mixed with five volumes of the saturated solu¬ 
tion of sulphate of magnesium. This is used in the same‘way as the nitric 
acid in Heller’s test 

Picric acid, introduced by George Johnson, is a delicate and useful test 
for albumin. A saturated solution is used and employed as in the contact 
method. It has been urged against this test that it throws down the mucin, 
peptones, and certain vegetable alkaloids, but these are dissolved by heat. 

For minute traces of albumin the trichloracetic acid may be used, or Mil¬ 
lard’s fluid, which is extremely delicate and consists of glacial carbolic.acid 
(96 per cent), 2 drachms; pure acetic acid, 7 drachms; liquor potassae, 2 ounces 
*6 drachms. 

A quantitative estimate of the albumin can be made by means of Eabacb's 
tube, but the rough method of heating and boiling a certain quantity of 
acidulated urine in a test-tube and allowing it to stand, is often employed. 
The depth of deposit can then be compared with the whole amount of urine, 
and the proportion is expressed as a mere trace, almost solid—one-fourth, one- 
half, and so on. This, of course, does not give an accurate indication of the 
proportion of albumin in the total quantity of urine. For the more elabo¬ 
rate methods the reader is referred to the works on urinalysis. 

The above tests refer entirely to serum-albumin. Other albuminous sub¬ 
stances occur, such as albumose, serum-globulin, peptones, and hemi-albunioe 
or propeton. They are not of much clinical importance. 

Albumosuria. —Traces of albumoses are found in the urine in many febrile 
diseases, as pneumonia, and in chronic suppuration, and have little clinical 
significance. 

Myelopathio Albumosuria, “ Kohle r’s disease .” is char a ct wis edhy multi¬ 
p le myelo mata with persistent excretion of what is known' as the Bence-Jo m* 
body, » proteid discovered by him in 1848. There are between thirty-five and 
forty cs*es on record (Anders and Boston, Lancet, 1903; Parkes Weber, M«I - 
Chir^pfans., vol. lxxxvi). Males above forty-yeara-ef age are usually affected. 
Afr^pence-Jones body doeSTHJt appear with other tumors of the bones. A* 
Egtft case which Lsaw with Hamburger, the persistent albumosuria may had 
Id the diagnosis of multiple myelomata before any bone tumors can be felt- 
The disease runs a fatal course. The simplest reaction i» white prscM- 
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tafe formed.Og. adding nitric acid to the urine; when boiled it disappears, to 
reappear, on cooling. As in one of Bradshaw’s cases, the urine may be of a 
milky white color when passed. 

Globulin rarely oecurs in the urine alone, but generally in association with 
serum-albumin. The latter is usually present in greater quantity, but in severe' 
organic renal disease and in diabetes Maguire has found that the projmrtion 
of globulin to albumin is often 2.5 to 1. Senator states that more globulin is 
present withthe lardaceous kidney than in other forms of nephritis. The 
clinical significance of globulin is the same as that of serum-albumin. 

Prognosis. —This depends, of course, entirely upon the cause. fFebrile 
albuminuria is transient, and in a majority of the eases depending upon 
haemic causes the condition disappears and leaves the kidneys intact. A trace 
of albumin in a man over forty, with or without, a few hyaline easts, is not 
of much significance, except as an indication that his kidneys, like his hair, 
are beginning to turn “ gray ” with age. In many instances the discovery is a 
positive advantage, as the man is made to realize, perhaps, for the first time 
that he has been living carelessly. I have discussed the question from this 
standpoint in a paper with the paradoxical title “ On the Advantages o'f a 
Trace of Albumin and a few Tube-casts in the Urine of Men over Fifty Years 
of Age” (N. Y. Med. Jour., vol. lxxiv). 

Thnjjersistence of a slight amount of albumin in young men without in¬ 
creased arterial tension is less serious, as even after continuing for years it 
may disappear. I have already spoken of the outlook in the so-called cyclic 
albuminuria. 

!■( P ractica lly in all cases the presence of albumin indicates a change of^ 
s ome sort, in the glomeruli, the nature, extent, and gravity of which it is" 
difficult-te estimate; so that other considerations, such as the presence of tube- 
casts, the existence of increased tension, the general condition of the patient, 
and the influence of digestion upon the albumin, must be carefully considered. 
S The physician is daily consulted as to the relation of albuminuria and 
Uf a AflnnTflTififl As his function is to protect the interests of the company, 
he should reject all cases in which albumin occurs in the urine. It is even 
doubtful if an exception should be made in young persons with transient 
albuminuria. Naturally, companies lay great stress upon the presence or 
absence of albumin, but in the most serious and fatal malady with which they 
have to deal—chronic interstitial nephritis—the albumin is often absent or 
transient, even when the disease is well developed. After the fortieth year, 
from a standpoint of life insurance, the state of the arteries and the blood 
pressure is far more important than the condition of the uri ne. 

With reference to the significance of albuminuria in adults, I quite agree 
with the following conclusions of F. C. Shattuck: . , 

(11 Renal albuminuria, as proved by the presence of both albumin and 
casts, is much more common in adults, quite apart from Bright s disease or 
any obvious source of renal irritation, than is generally suppose!. 

(21 The frequency increases steadily and progressively with advanCqj age. 

(3) This increase with age suggests the explanation that the albumt^gi% 

is often an indication of senile degeneration. , ., . 

(4) Though it can not be regarded as yet as absolutely proved, it is tugnqt 
Probable that faint traces of albumin and hyaline and finely granular dim 
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small diameter are often, especially in those past fifty years of age, of little 

no practical importance. 

B. C. Cabot’s studies also show that we have been laying altogether too 
inch stress on albumin and tube-casts as indicative of serious disease of the 
idneys. 

5. Pyuria {Pus in the Urine). 

Causes. — (1) Pyelitis and Pyelonephritis. —In largo abscesses of the 
idney, pyonephrosis, the pus may be intermittent, while in calculous and 
uberculous pyelitis the pyuria is usually continuous, though varying in in- 
ensity. In eases due to the colon or tubercle bacillus the urine is acid, in 
hose due to the proteus bacillus alkaline, while in the staphylococcus cases 
he urine is either less acid than normal, or alkaline. In the pyelitis and 
ayglpnephritis following cystitis the urine is alkaline or acid, depending upon 
he infecting micro-organism; more mucus, frequent micturition, and a pre¬ 
vious bladder history are aids in diagnosis. 

(2) CvaTinq.—The urine-is usually acid, especially in women, since the 
cokabacillus is a very common cause of these infections. The, pus and mucus 
are, mare ropy, and triple phosphate crystals are found in the freshly passed 
urine in the alkaline infections. 

(3) Uret hritis. particularly gonorrhoea. The pus appears first, is in 
small quantities, and there are signs ofTocal inflammation. 

(IIJb. LEUCobbhqsa the quantity of pus is usually small, and large flakes 
of—vaginal epithelium are numerous. In doubtful cases, when leucorrhces 
is present, the urine should be withdrawn through a catheter. 

(5) Bupture of Abscesses into the Urinary Passages.— In such case 
as pelvic or perilyplitio-ahscess there have been previous symptoms of pn 
formation. A large amount is passed within a short time, then the discharg 
stops abruptly or rapidly diminishes within a few days. 

Pus gives to the urine a white or yellowish-white appearance. On settling 
the sediment is sometimes ropy, the supernatant fluid usually turbid. In cast 
due to urea-decomposing microbes (proteus bacillus, various staphylococci) tl 
odor may be ammoniacal even in fresh urine. Examination with the micr< 
scope reveals tho presence of a large number of pus-corpuscles, which at 
usually, when the pus comes from the bladder, well formed; the protoplas' 
is granular, and often shows many translucent processes. 

The only sediment likely to be confounded with pus is that of the pho 
phates; but it is whiter and less dense, and is distinguished immediately I 
microscopical examination or by the addition of acid. 

With the pus there is always more or less epithelium from the blaiW 
and pelves of the kidneys, but since in these situations the forms of cells a 
practically identical, they afford no information as to the locality from whi 
the pus has come. 

The treatment of pus in the urine is considered under the conditions 
which it occurs. 

6. Chylurla—Non-pahasitio. 

Phis is a rare affection, occurring in temperate regions and unassocia 
with the FOameriimimrftt. The urine is of an opaque white color; it res 
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ties milk closely, is occasionally mixed with blood (hsematochyluria), and 
sometimes coagulates info & ium, jelly-like mass. In other instances there 
g at the bottom of the vessel a loose clot which may be distinctly blood-tinged. 
Under the microscope the turbidity seems to lie caused by nujjerous minute 
g ranules —more rarely oil droplets similar to those of milk. In Montreal l 
made the dissection in a case of thirteen years’ duration and could find no 
trace of parasites (see Hertz, Med.-Chir. Soc. Trans., 1907). 


7. Lxthdeia (Lithcemia; Lithic-acid Diathesis). 

The general relations of uric acid have already been considered in speak¬ 
ing of gout. 

Ooouxrenoe in the Urine. —The uric acid occurs in combination chiefly 
with ammonium and sodium, forming the acid urates. In smaller quan¬ 
tities are the potassium, calcium, and lithium salts. The uric acid may be 
separated from its bases and crystallizes in rhombs or prisms, which arc usu¬ 
ally of a deep red color, owing to the staining of the urinary pigments. The 
sediment formed is granular and the groups of crystals look like grains of 
Cayenne pepper. It is very important not to mistake a de|>osit of uric acid 
for an excess. The deposition of numerous grains in the urine within n few 
hours after passing is more likely to be duo to conditions which diminish the 
solvent power than to increase in the quantity. Of the, .conditions which 
c apae precip itation of the uric acid Roberts gives the following: “ (1) High 
acidity; (2) poverty in mineral salts; (3) low pigmentation; and (t) high 
percentage of uric acid.” The grade of acidity is probably the most impor¬ 
tant element. 

In health the weight of uric acid excreted tears a fairly constant ratio to 
the weight of urea eliminated. According to von Noorden, the average ratio 
is 1 to 50, while the average ratio of the nitrogen of uric acid to the totnl 
nitrogen eliminated in the urine is 1 to 70. In several of the cases of gout in 
my wards Futcher found that in the intervals between the acute arthritic 
attacks the uric acid was reduced to a much greater extent than the urea, 
so that the ratio of the former to the latter often varied between 1 to 300 up 
to (in one case) 1 to 1,500, a return to about the normal proportions occurring 


during the acute attacks. 

Mare, common is the precipitation of amorphous urates, fo rming , t he so “ 
called brjck^dust.-oe-lateritious deposit, which has a pinkish color, due to 
the pjsaenoa-of urinary pigment. It is composed chiefly of the acid sodium 
urates. It occurs particularly in very acid urine of a high specific gravity. 
Arffie urates are more soluble in warm solutions, they frequently deposit as 
(he urine cools. Here, too, the deposition does not necessarily, indeed usually 
does not, mean an excessive excretion, but the existence of conditions favormg 

the deposit. , , 

Lithamia. —In addition to what has already been said under gout, wo may 
consider here the hypothetical condition known asjithsemia, or the une-acid 
diattms. Murchison introduced the term to designate certain symptoms due, 
as he supposed, to functional disturbance of the liver. Not only have his 
v icws been widely adopted, but, as is so often the case w cn we g 
to ttaSLl ™Lpta« ot a»«, the ....fato Ue^ .1 th« 

We SO multiplied that some authors attribute to this cause a considerable fro- 
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portion of the ailments affecting the various systems of the body. Thus one 
writer enumerates not fewer than forty-one separate morbid conditions asso¬ 
ciated with lithamia, and one of them astigmatism against the rule! From 
our lack of knowledge of the mode of formation and elimination of uric acid 
it is very evident that the physiology of the subject must be widely extended 
before we are in a position to draw safe conclusions. Thus it is by no moans 
sure that, as MjudUfiBQj^pposed, t he essential de fect i« a. fnnrft j y pnl dis- 
or derof the liver, disturbing the metabolism of the albuminous ingredients, nor 
is it at all certain that the only offending substance is uric acid. In the 
present imperfect state of knowledge it is impossible with any clearness to 
define the pathology of the so-called uric-acid diathesis. We may say that 
certain symptoms arise in connection with defective food or tissue metabolism, 
more particularly of the nitrogenous elements. D eficien t, oxidation is prob- 
aljJxJhfiJUPgt essential factor in the process, with the result of the formation 
of less readily soluble and less readily eliminated products of retrograde meta¬ 
morphosis. This faulty-metabolism if long continued may lead to gout, with 

g iic deposits in the joints, acute inflammations, and arterial and renal’ dis- 
. In a large group of cases the disturbed metabolism produces high ten 
in the arteries (probably as a direct sequence of interference with the 
capillary circulation) and ultimately degenerations in various tissues, par 
ticularly the scleroses. 

Overeating and overdrinking, when combined with deficient muscular ex 
ereise^tie nt the basis of this nutritional disturbance. The symptoms which 
are believed to characterize the uric-acid diathesis have already been briefh 
treated of under the section on irregular gout, and the question of diet ant 
"exercise has also been there considered. 

8. Oxaluria. 

The discovery of calcium-oxalate crystals in the urine by Donn6 in 183! 
led to the description of the so-called oxalio-acid- diathesis. It is claimed tha 
all the oxalic acid found in the urine is taken into the body with the fo<x 
(Dunlop). In health none, or only a trace, is formed in the body. Tli 
amount fluctuates with the quantity of food taken, and is usually below K 
milligrammes daily (H. Baldwin). It seems to be formed in the body whei 
there is an absence of free hydrochloric acid in the gastric juice, and ii 
connection with excessive fermentation in the intestines. It never forms . 
heavy deposit, but the crystals—usually octahedral, rarely d uiuh-bg ll-ahaoci 
—collect in the mucus-cloud and on the sides of the vessel. 

When in excess and present for any considerable time, the condition i 
known as oxaluria, the chief interest of which is in the fact that the crystal 
may be deposited before the urine is voided, and form a calculus. It is hob 
by many that there is a special diathesis associated with its presence in exces 
and manifested clinically by dyspepsia, particularly the nervous form L irnts 
bility, depression of spirits, lassitude, and sometimes marked hypochondriasi* 
There may be in addition neuralgic pains and the general symptoms of neufiu 
thenia. The local and general symptoms are probably dependent upon som 
disturbance of metabolism of which the oxaluria is one of the manifests 
tions. It is a feature also in many gouty persons, and in the condition calle 
lithsemia. 
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!l. •Cystinukia. 

Stadtbagen claims that normal urine does not contain cystin, though Bau¬ 
mann and Goldmann succeeded in separating it in very small quantities from 
healthy urine as a benzoyl compound. It is associated with elimination of 
diamines both in the faeces and urine. It is very rarely met with, and its 
chief interest is owing to the fact that it may form calculi, sometimes in large 
numbers. It is a sort of chemical malformation (Oarrod), and its presence 
has been determined in many members of the same family. The condition 
appears sometimes to be hereditary. As it contains sulphur, it is thought to 
be formed from the taurin of the bile. The colorless hexagonal crystals aro 
very characteristic in appearance, and yet uric acid may assume the same 
form. Cystin is soluble in ammonia and reprecipitated by acetic acid. 


10. PlIOSPITATPRlA. 

The phosphoric acid is excreted from the body in combination with potas¬ 
sium, sodium, calcium, and maguesium, forming two classes, the alkaline 
phosphates of sodium and potassium and the earthy phosphates of lime and 
magnesia. The amount of phosphoric acid (P s 0 5 ) excreted in the twenty- 
four hours varies, according to Ilammarsten, between 1 and 5 grammes, with 
an average of 8.5 grammes. It is derived mainly from the phosphoric acid 
takananJJisJspd, but also in part as a decomposition product from nuclein, 
protagon, and lecithin. Of the alkaline phosphates, those in combination with 
socKmuare the most abundant. The alkaline phosphates of the urine are 
morejduiadani than the earthy phosphates. 

O f tba Par ity phosphates, those of lime are abundant, of magnesium scanty. 
In urine which has undergone the ammoniacal fermentation, either inside 
or outside the body, there is in addition tho ammonio-magnesiuin or triple 
phosphate, which occurs in triangular prisms or in feathery or stellate crys¬ 
tals; hence tho term given to this form of sfcel lnr phospha te s . The -earthy 
phosphates-occur as a sediment in the urine when the alkalinity is due to a 
fixedalkali, or under certain circumstances the deposit may take place within 
the bladder, and then the phosphates are passed at the end of micturition as 
a whitish fluid, which is popularly confounded with spermatorrhma. Accent 
study of these eases with symptoms of neurasthenia and a phosphate sediment 
in the fresh urine would indicate an abnormality in the calcium metabolism, 
an absolute increase of this with a decrease of the phosphoric acid. I he cal¬ 
cium phosphate may be precipitated by heat and produce a cloudiness.which 
may be mistaken for albumin, but is at once dissolved u^n nudcnig the i n 
acid. This condition is very frequentJlLpfira n ns s uffer i n g from dyspepsia 
from TCRUtar of „T,v kind. The phosphates may be in great excess, rising in 
thTtS%Sm to from 7 to whme^the nmuml 

amount is not more than 2.5 grammes. And, lastly* the- P . 
deposited in urine which has undergone decomposition, m which. 

ammonia from the urea combines with the magnesium phosphateforming 

«»wpie ^Thi.iaauna.m a- 5-“irrssL 
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that a deposit does not necessarily mean an excess, to determine which a 
careful analysis of the twenty-four hours’ secretion should Iks made. II h iN 
long been thought that there is a relation between the activity of the nme- 
tissues and the output of phosphoric acid; but the question can not yet be ion- 
sidered settled. The amount is increased in wasting diseases, such as phtlii- 
sis, acute yellow atrophy of the liver, leukemia, and severe anaemia, whereas 
it is diminished in'aeute diseases and during pregnancy. 

In a condition termed by Tessior, Ralfc, and others, phnsphatin fl isWa, 
there are polyuria, thirst, emaciation, and a great increase in the excretion 
of phosphates, which may be as much as from 7 to St .grammes in the dar. 
The urine is usually acid and free from Bugar; the patients are nervous; in 
some instances sugar has been present in the urine, and in others it subse¬ 
quently makes its appearance. 

11. Indioanubia. 

The substance in the urine which has received this name is the indoxyl- 
sulphate of potassium, in which form it appears in the urine and is color¬ 
less. When concentrated acids or strong oxidising agents are added to the 
urine, this substance is decomposed and the indigo set free. It is present only 
in small quantities in healthy urine. It is derived from the indol, a product 
formed in the intestine by the decomposition of the albumin under the influ¬ 
ence of bacteria. When absorbed, this is oxidized in the tissues to inflow I, 
which combines with the potassium sulphate, forming the above-named rub- 
stanco. 

The quantity of indican is diminished on a milk (and a Kefir) diet. It 
is increased in all wasting diseases, as carcinoma, and whenever., any large 
quantities of albuminous substances arc undergoing rapid decomposition,^ 
in the severer forms of peritonitis and empyema. It is not usually increased in 
constipation, although it may bo present in large amounts with no other dis¬ 
coverable cause, but is met with in ileus, particularly in obstruction of the 
small intestine. Indiean has occasionally been found in«ealeuli. Though, us 
a rule, the urine is colorless when passed, there are instances in which the 
decomposition has taken place within the body, and a blue color has Imhoi 
noticed immediately after the urine was voided. Sometimes, too, in alka¬ 
line urine on exposure there is a bluish film on the surface. Methylen e-blur, 
a coloring matter for candy, etc., must be excluded. * 

To test for indiean, place 4 or 5 cc. of nitric or hydrochloric acid in a 
test-tube; - boll, and 'add an equal quantity of urine. A bluish ring develops 
at the point of contact. Add 1 or 2 ec. of chloroform and shake the tot- 
tube; on separation the chloroform has a violet or bluish color due to the 
presence of indiean. Obermayer’s reagent is also good. 

12. Mblanueia. 

Black urine may be dark when passed or may become so later. In the 
following conditions melanuria may occur: (1). Jaundice. Only in very 
chronic cases of deeply bronzed icterus do we see the urine quite dark, due to 
the presence of large quantities of biliverdin. (2) Hematuria and hemo¬ 
globinuria. Here it is a matter of the exaggeration of the smoky tint due to 
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the presence of blood in various quantities. (:i) lla’uintoporphyriuuria, in 
which the-oolor ranges from a dark pink to blackness. The presence of the 
hiematoporphyrin is_due to the toxic action of sulphonal or its allies, and 
occurs when the drug has been taken for long periods. (4) Melunuria, in 
which the iifine has, as a rule, the normal color when passed, and on 
standing becomes black as ink. In some instances it is black 1 when passed. 
Melanuria of this type only occurs with the presence of melanotic tumors. 
(5) Alkaptonuria and ochrono sis. (See section on Alkaptonuria.) (<i) ln- 
dtcanuria. When rich in indoxyl sulphate the urine is brow n in color, or 
becomes so after standing, due to the oxidation products of indol. This is by 
far the most common cause of black urine, and in any disease leading to an 
abundant secretion of indican, as in intestinal obstruction, etc., black urine 
may be passed. As Garrod suggests, it is probable that the black urine in 
eases of tuberculosis is of an allied nature. (1) After certain articles of 
diet and drugs. Some dark-colored vegetable pigments, as black cherries 
and plums and bilberries, cause darkening of the urine. Resorcin may do the 
same. Carboluria is by no means uncommon, and was frequently seen in the 
days oflhe antiseptic spray. It has been ascribed to hydrochinone formed 
from phenol. Njipthalene, ercasote, and the salicylates may cau-e darken¬ 
ing of the urine, or even blackhSss. For a full consideration of the subject 
(/black urine, see A. E. Garrod, The Practitioner, March, limi. 


13. AuKArTONUBIA AND Ocll UONOSIS. 

“Alkaptonuria is not the manifestation of a disease, but is rather of the 
nature of an alternative course of metabolism, harmless and usually congen¬ 
ital and lifelong” (Garrod). Of 10 known examples, 1!) occurred in seven 
families, and several were the offspring of first cousins (Garrod). There arc 
two pointB of clinical interest. The alkapton urine reduces Folding's solution, 
and diabetes may lie suggested, but it does not ferment, and it is optically 
inactive. The linen may be stained by the urine, which in some cases is dark 
when passed. In 1800 Virchow recorded a case of blackening of the carti¬ 
lages and ligaments—ochronosis. Cases have since liecn described post mor¬ 
tem. In my cases the cartilages of the ear were blackened, the sclerotic* were 
stained a brownish-black color, and in one there was a Imtlerlly-sliaped paid, 
of ebony black pigmentation of the skin of the nose and cheeks. A chrome 
arthritis usually accompanies the condition, and in my eases (hrot a rs 
was a curious “goose-gait,” due to a bend in the lumbar region. 
and Meyer conclude that alkaptonuria is an anomaly of motalmliMii w 
eu rctionin" the urine of intermediate products. These arc aromatic 
iimiiogSntlMc and uroleucic acid, and originate from the destruction 
albuminous elements of the food and of the organs. 

14. PNBUMATUIIIA. 



Gas may be passed with the urine— . , . . , „ „„ 

O-After mechanical introduction of air in vesical irrigation or rysto- 

i( "|iic examination in the knee-elbow position. th t i - 

a-A.. result of the introduction of gas-forming organ-sms e " 

ration or other operation. Glycosuria has been present in a majority of tho 
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cases. Theyeast fungus, the colon bacillus^ and the bacillus ac|»gfiftes.,up- 
sulatus haveoeeh found. 

3. in cases of vesiccMmteric fistula. 

In gas production within the bladder the symptom s are those of a gold 
cystitis, with the passage of gas at the end of micturition, sometimes with" 
a loud sound.* The diagnosis is readily made by causing the patient to urinate 
in a bath or by plunging the end of the catheter under water.' 

15. Otheb Substances. 

T.rpnaiA —Fat in the urine, or lipuria, occu rs, according to Halliburton, 
first, without disease of the kidneys, as in excess of fat in the food, after the 
administration of cod-liver oil/ip,fat embolism occurring after fractures,,in 
the fatty degeneration in phosphorus poisoning^ in prolonged sxippuratign, as 
in phthisis and pyaemia/ ip, the lipaemia of diabetes mcliitus; secondl y, with dis¬ 
ease of the kidneys, as in the fatty stage of chronic Bright’s disease, in which 
fat casts are sometimes present, and, according to Ebstein, in pyonephrosis; 
ind, thirdly, in the affection known as chyluria. The urine is usually turbid, 
but there may be fat drops as well, and fatty crystals have been found. 

Libmuuubia is a term applied by von Jaksch to the condition in which 
there are volatile fatty acids in the urine, such as acetic, butyric, formic, and 
propionic acid. 

Acetonubia. — Yon Jaksch distinguishes the following fai-rp^ p| jathnlny- 
ical_aceiowiria:iThe febrile, the diabetic,'the acctonuria with certain forms 
of cancer, the forni,associated with inanition,, acctonuria in psychoses, anil 
the acetonuria which results from auto-intoxication. It is doubtful, howeu’r, 
whether the symptoms in these are really due to the acetone. It may be the 
substances from which this is formed, particularly the diacctic acid or the 
8-oxy-butyric acid. The odor of the acetone may be marked in the breath 
and evident in the urine. The tests have been given in the section on diabetes. 

Diacktio acid is probably never present in the urine in health. With 
a solution of ferric chloride it gives a Burgundy-red color. A similar reac¬ 
tion is given by acetic, formic, and oxy-butyric acids; it may be present in 
the urine of patients who are taking antipyrin, thallin, and the salicylates. 
Hammarsten states that if the reaction be due to the presence of diacetic acid, 
it will not be obtained in carrying out the test with a second specimen of urine 
which has been boiled and allowed to cool. The ethereal extract of the acidu¬ 
lated urine gives the reaction if diacetic acid be present, whereas the other 
substances which may be mistaken for diacetic acid are insoluble in ether. 

ft-oxY-BUTYRio acid is believed by Stodelmann, Kiilz, and Minkowski to 
be tHe cause of diabetic- coma. It is a product of the decomposition of the 
tissue albumins, and from it diacetic acid is readily formed by oxidation. Its 
tests have already been given. 

Qtaiaria and-glycosuria have already been considered under/jaundice and 

[digbstaa. 

Hjbma topobphybin occasionally occurs in the urine. It was first recog¬ 
nized by Hoppe-Seyler. Nencki and Sieler determined its exact formula, - 
the former demonstrated that the only chemical difference between htem " 1,1 
and htematoporphyrin is that the latter is simply hsematin free from iron, h 
has been found in the urine^in pulmonary tuberculosis, pleurisy with'effu- ,,u > 
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acute rheumatism, load poisoning and intestinal luemorrliages. This pjg- 
uieut has been found very frequently after tlie administration of sulphonal 
and sometimes imparts a very dark color to the urine. 


V. UBJEMIA. 

Definition. A toxaemia developing in (he course of nephritis or in con¬ 
ditions associated with amiria. The nature of the poison or poisons is as yet 
mtknown, whether they are the retained normal products or the products'of 
an abnormal metabolism. 

Theories of Uraemia.—Fl’he view most widely held is that uncmia is due to 

the accumulation in the blood of excrement it ions material—body poisons_ 

fliich should be thrown otr by the kidneys. “ If, however, from any cause. 

S organs make default, or if there be any prolonged obstruction to the 
Wt of urine, accumulation of some or of all the poisons takes place, and 
^ the characteristic symptoms are manifested, but the accumulation may be verv 
slo^ and the earlier symptoms, corresponding to the comparatively small 
dose of poison, may be very slight; yet they are in kind, though not. in degree, 
as indicative of uncmia as are the more alarming, which appear toward the 
end, and to which alone (he name uncmia is often given ”, (Carter). Herter 
and others have shown that the toxicity of the blood-serum in iinemie states is 
increased. The part played by urea itself, by the salts, and by the nitrogenous 
extractives has not been determined. 

• Another view is that uncmia depends on the products of an abnormal 
metabolism. Brown-Sequard suggested that the kidney lias an internal secre¬ 
tion, and it is urged that the symptoms of uncmia are due to its disturbance. 
Bradford’s experiments show that the kidneys do influence profoundly the 
metabolism of the tissues of the body, particularly of the muscles. If more than 
two-thirds of the total kidney weight he removed, there is an extraordinary 
increase in the production of urea and of the nitrogenous bodies of the ereatin 
class. He favors this view, hut acknowledges that we are si ill ignorant of the 
nature of the poison. From a careful study of (lie question, Hughes and 
Carter concluded that the poison was an albuminous product quite different 
from anything in normal urine. In Bradford's (ioulslonian Jxietures (18!)H) 
"ill be found a full discussion of the question. 

Traubc believed that the symptoms of uncmia, particularly the coma and 
convulsions, were due to localized oedema of the brain. 

Symptoms. —Clinically, we may recognize latent, acuta, and chronic forms 
"f uncmia. The latent form has been considered under the section on anuria. 
■U;ute^|jnemia may arise in any form of nephritis. Jt is more common in 
the pos^febrile varieties. Bradford thinks that it is specially associated with 
11 form of contracted white kidney in young subjects. Chronic forms of 
'uwmia are more frequent in the arterio-sclerotie and granular kidney. For 
convenience the symptoms of uncmia may bo described under cerebral, dysp- 
nmic, and gastro-intestinal manifestations. 

Among the Cerebral symptoms of uraemia may be described: 

(a) Mania .—This may come on abruptly in an individual who has shown 
no previous indications of mental trouble, and who may not be known to 
have Bright’s disease. In a remarkable case of this kind which came under 
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my observation the patient became suddenly maniacal and died in six days. 
Mgre commonly the delirium is less violent, but the phtient is noisy, talka¬ 
tive, restless, and sleepless. 

(&) Delusional Insanity (Folie Brightique). —Cases are by no means un¬ 
common, and excellent clinical reports have been issued on the subject, from 
several of the asylums, particularly by Bremer, Christian, and Aliee Bennett. 
Delusions of persecution are common. One of iny cases committed suicide by 
jumping out of a window. The condition is of interest medico-legally because 
of its bearing on testamentary capacity. Profound melancholia may also 
supervene. 

(c) Convulsions. —These may come oh unexpectedly or be preceded by 
pain in the head and restlessness. The attacks may be general and identical 

♦with those of ordinary epilepsy, though the initial cry may not be present. 
The.fits may recur rapidly, and in. the interval the patient is usually uncon¬ 
scious. Sometimes the temperature is elevated, but more frequently it is de¬ 
pressed, and may sink rapidly after the attack. Local or Jacksonian epilepsy 
may occur in most characteristic form in uraemia. A remarkable sequence of 
the convulsions is blindness —urwmic amaurosis —which may persist for sev¬ 
eral days. This, however, may occur apart from the convulsions. It usually 
passes off in a day or two. There are, as a rule, no ophthal moscopie*changw. 
Sometimes uraemic deafness supervenes, and is probably also a cerebral mani¬ 
festation. It may also occur in connection with persistent headache, nausea, 
and other ga stric sym ptoms. 

(d) Coma. —Unconsciousness invariably accompanies the general convul¬ 
sions, but a coma may develop gradually without any convulsive seizures. Fre- 
quently it is preceded by headache, and the patient gradually becomes dull 
and apathetic. In these cases there may have been no previous indications of 
renal disease, and unless the urine is examined the nature of the case may l« 
overlooked. Twitchinga of the muscles occur, particularly in the-faefijmd 
hands, but there are many cases of coma in which the muscles arc not involved. 
In some of these cases a condition of torpor persists for weeks or even months. 
The-ioague is usually fjuied and the breath very foul and heavy. 

( c ) Local-Palsies. —In the course of chronic Bright’s disease hemiplegia 
or monoplegia may come on spontaneously or follow a convulsion, and p<>-t 
mortem no gross lesions of the brain be found, but only a localized or diffused 
cedema. These cases, which are not very uncommon, may simulate almost every 
form of organic paralysis of cerebral origin. 

(J} Of other cerebral symptoms, headache is important. It is most 
of teg. .occipital-and extends to the neck. It may be an early feature and asso¬ 
ciated with giddiness. Other nervous symptoms of uraemia are intanaa-itailing 
of the skin, numbness and tingling in the fingers, and cramps in the muscles 
of the calves, particularly at night. An erythema may be present. 

Uremic dyspnoea is classified by Palmer Howard as follows: (1) Con- 
tmunus-dyspacea; (2) paroxysmal dyspnoea; (3) hoth typey alternating- anil 
(4) Gbeyae-Stokea breathing. The attacks of dyspnoea are most commonly 
nocturnal; the patient may sit up, gasp for breath, and evince as much di¬ 
tress as in true asthma. Occasionally the breathing is noisy and stridulou-- 
The Cheyne-Stokes type may persist for weeks, and is not necessarily associated 
with coma. I have Been it in a man who travelled over a hundred miles is 
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consult a physician. In another instance a patient, up and about, could when 
at meals feed himself only in the apnoea period. Though usually of serifctu 
omen and occurring with coma and other symptoms, recovery may follow 
even after persistence for weeks or even months. 

•The testinal manifestations of uremia often set in with abrupt¬ 

ness. Uncontrollable vomiting may come on and its cause be quite unrecog¬ 
nizable. A young married woman was admitted to my wards in the Montreal 
General Hospital with persistent vomiting of four or five days' dtirution. 
T&ftJltyiC. was slightly albuminous, but she had none of the usual signs of 
Uremia, and the case was not regarded as one of Bright’s disease. The vom- 
i ting persiste d and caused death. The post mortem showed extensive sclero¬ 
sis of feoth kidneys. The attacks may be preceded by nausea and may be asso-. ( 
dated with diarrhoea. In some instances the diarrhma may come on without 
the vomiting; sometimes it is profuse and associated with an intense catarrhal 
or even diphtheritic inflammation of the colon. 

A special ubcumic stomatitis has been described (Baric) in which the 
mucosa of the lips, gums, and tongue is swollen and erythematous. The suliva 
may be increased, and there is difficulty in swallowing and in mastication. 
Tiro tongue is usually very foul and the breath heavy and fetid. A cutaneous 
erythema may occur and a remarkable urea “ frost " on the skin. 

Fever is not uncommon in uremic states, and may occur with the acute 
nephritis, with the complications, and as a manifestation of the uremia itself 
(Stengel). 

Very many patients with chronic uremia succumb to what 1 have called 
terminal infections—acute peritonitis, pericarditis, pleurisy, meningitis, or 
endocarditis. 

Diagnosis.—Herter calls attention to the value of the clinical determina¬ 
tion of the urea in the blood (for which purpose only a few cubic centimetres 
are required) as an index of the degree of renal inadequacy, (tryoscopy, the 
electrical conductivity of blood and urine, also the methylene blue, potassium 
iodide, salicylic-acid tests have been employed in the hope of testing the func¬ 
tional ability of the kidneys. The result has been that while in some cases 
of uremia one finds the expected accumulation of urea and ions in the 
Wood, in others the kidneys are, judged by these tests, normal. In some 
cases of nephritis without any signs of uremia the kidneys are apparently 
ns insufficient as the worst uremia cases. In but 2 of 9f> casus could the urea 
determination have been of any value in predicting uremia, and equal drops 
in the urea occurred without this symptom (Emerson). 

It is still common to depend on the urea estimation as of service in fore¬ 
telling an uremia, but in the 96 cases of nephritis with uremia in iny wards 
in but 2 cases was it of any real value. 

Uremia may be confounded with: 

(a) Cerebra l lesions, such as haemo rrhag e, meningitis, or exes.tumor. In 
apoplexy," which is so commonly associated with kidney disease and stiff arte- 
ftesf’niff sudden.Jo 68 of consciousness, particularly if with convulsions, may 
^mutate"a uremic attack; but the.mode of onset, the existence of complete 
beiniplegia, with cni?j 1, g < it 0 deviation of the eyes, suggest hicrnorrhage. As 
already noted, there are cases of uremic hemiplegia or monoplegia which can 
not be separated from those of organic lesion and which post mortem show 
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no trace of coarse disease of the brain. I know of an instance in which a coin 
saltation was held upon the propriety of operation in a case of hemiplegia 
believed to be due to subdural haemorrhage which post mortem was shown to 
be uraemic. Indeed, in some of these cases it is quite impossible to distinguish 
between the two conditions. So, too, cases of meningitis, in a condition of. 
deep coma, with perhaps slight fever, furred tongue, but without localizing^ 
symptoms, may readily be confounded with uraemia. 

(b) With pertain infootipn^jareggAg Uraemia may persist for weeks or 
months and the patient lies in a condition of torpor or even unconsciousness, 
with a heavily coated, perhaps dry, tongue, muscular twitchings, a rapid, feeble 
pulse, with slight fever. This state not unnaturally suggests the existence of 
one of the infectious diseases. Cases of the kind are not uncommon, and I 
have known them to be mistaken for typhoid fever and for mili ary tnheronl osi- 

(c) Uraemic coma may be confounded with poisoning by alcohol or opium. 

opium poisoning the pupils Are contracted; in alcoholism they arqjnore 

commonly dilated. In urtemia they are not constant; they may be either 
widely dilated or of medium size. The examination of the eye-ground Should 
be made to determine the presence or absence of albuminuric retinitis. The 
urine should be drawn off and examined. The odor of the breath sometimes 
gives an important hint. 

The condition of the heart and arteries should also be taken into account. 
Sudden uraemic coma is more common in the chronic interstitial nephritis. 
The character of the delirium in alcoholism is sometimes important, and the 
coma is not so deep as in uraemia or opium poisoning. It may for a time Ik; 
impossible to determine whether the condition is due to uraemia, profound, 
alcoholism, or haemorrhage into the pons Varolii. 

And Jastly, in connection with sudden coma, it is to be remembered that 
insensibility may occur after prolonged muscular exertion, as after running 
a ten-mile race. In some instances unconsciousness has come on rapidly with 
stertorous breathing and dilated pupils. Cases have occurred under conditions 
in which sun-stroke could be excluded; and Poore, who reports a case in the 
Lancet (1894), considers that the condition is due to the too rapid accumu¬ 
lation of waste products in the blood, and to hyperpyrexia from suspension of 
sweating. 

The treatment will be considered under Chronic Bright’s Disease. 

VI. ACUTE BRIGHT'S DISEASE. 

Definition. —Acute diffuse nephritis, due to the action of cold or of toxic 
agents upon the kidneys. 

In all instances changes exist in the epithelial, vascular, and intertubular 
tissues, which vary in intensity in different forms; hence writers have de¬ 
scribed a tubular, a glomerular, and an acute interstitial nephritis. Delaliold 
recognizes acute ex udative and acute productive forms, the latter characterised 
by proliferation of the connective-tissue stroma and of the cells of the Mal¬ 
pighian tufts. 

Etiology. —The following are the principal causes of acute nephritis: 

(1) Cold. Exposure to cold and wet is one of the most common cam** 
It is particularly prone to follow exposure after a drinking-bout 
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(2) Tlic_pflitfOJUj of the specific fevers, particularly scarlet fever, less com¬ 
monly typhoid fover, measles, diphtheria, small-pox, chicken-pox. malaria, 
cholera, yellow fever, meningitis, and, very rarely, dysentery. Acute nephritis 
may be associated with syphilis and with acute tuberculosis, particularly the 
former, to which Bradford has recently called attention as an important cause. 
He suggests that many of the idiopathic cases and those ascribed to cold may 
be at syphilitic origin. It may also occur in scplicirmia and in acute ton¬ 
sillitis. In exudative erythema and the allied purpuric affections acute 
nephritis is not uncommon. Among 1,833 cases of malaria at the .Johns 
Hopkins Hospital there were 26 of nephritis (Thayer). 

(3) TJaxic agents, such as turpentine, cantharides, potassium chlorate, 
and earholic acid may cause an acute congestion which sometimes terminates 
in nephritis. Alcohol probably never excites an acute nephritis. 

(4) Pregnancy, in which the condition is thought by some to result from 
comprasaion-of the renal veins, although this is not yet finally settled. The 
condition may in reality be due to toxic products as yet undetermined. 

(fi) Acute nephritis occurs occasionally in connection with extensive lesions 
of the skin, as in bums or in chronic skin-diseases, and also after trauma. It 
may’follow operations on the kidney. 

Morbid Anatomy.—The kidneys may present to the naked eye in mild 
cases no evident alterations. When seen early in more severe forms the organs 
are congested, swollen, dark, and on section may drip blood. Bright’s original 
description is as follows: 

“ The kidneys . . . stripped easily out of their investing membrano, 
were large and less firm than they often are, of the darkest chocolate color, 
interspersed with a few white points, and a great number nearly black; and 
this, with a little tinge of rod in parts, gave the appearance of a polished fine¬ 
grained porphyry or greenstone. . . . On (section) these colors were found 
to pervade the whole cortical part; but the natural striated appearance was 
not lost, and the external part of each mass of tubuli was particularly dark 
... a very considerable quantity of blood oozed from the kidney, showing 
a most unusual accumulation in the organ.” 

In other instances the surface is pale and mottled, the capsule strips off 
readily, and the cortex is swollen, turbid, and of a grayish-red color, whilo 
the pyramids have an intense beefy-red tint. The glomeruli in some instances 
stand out plainly, being deeply swollen and congested; in other instances they 
arc pale. 

Histology.—The histology may be thus summarized: (a) Glomerular 
changes. In a majority of the cases of nephritis due to toxic agents, which 
reach the kidney through the blood-vessels, the tufts suffer first, and there is 
either an a cute in tracapillarv glomerulitis, in which the capillaries become 
(filed with pells and thrombi, or involvement of the epithelium of the tuft and 
of Bowman’s capsule, the cavity of which contains leucocytes and red blood- 
°°i puscles. Hyaline degeneration of the - contents and of the wall# of the 
oapillaries of the tuft is an extremely common event. Thesa processes are 
Perhaps best marked in scarlatinal nephritis. There may be proliferation 
»bont Bowman’s capsule. These changes interfere with the circulation in the 
tufts and seriously influence the nutrition of the tubular structures beyond 
them. 
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( b) The alterations in the tubular epithelium consist, in.rlnnilj’ NwaUuig. 

fatty_cliange, and hyalins d ii j. ."T 4 '"" In the convoluted tubules, ■ tin- 

accumulation of altered cells with leucocytes and blood-corpuscles causes tin- 
enlargement and swelling of the organ. The epithelial cells lose their 
striation, the nuclei are obscured, and hyaline droplets often accumulate in 
them. 

(c) Interstitial changes. In the milder forms a. nimpln inflammat ory 
exudate—scrum mixed with leucocytes and red blood-corpuscles—exists be¬ 
tween the tubules. In severer cases areas of small-celled infiltration occur 
about the capsules and between the convoluted tubes. These changes may 
bo wide-spread and uniform throughout the organs or more intense in certain 
regions. 

Councilman has described an acute interstitial nephritis occurring chiefly 
in children after fevers, characterised by the presence of cells similar to tho*p 
described by Unna as plasma cells. lie thinks that these cells are formed in 
other organs, chiefly the spleen and bone marrow, and are carried to the 
kidneys in the blood-current. 

Symptoms.—‘-The upset is usually sudden, and whs& the nephritis follows 
cjjg, dropsy may be noticed within twenty-four hours.' After fevers the onset 
is lesambiupt, but the patient gradually becomes pftle and a puffmcas.al the 
face or swelling of the ankles is first noticed. In child ren there may at the 
outset be-,convulsions. < Chilliness or rigors initiate the attack in a-limited 
number of cases. £pain in the back^-nauaea, and vomiting may bo present. 
Tlje fever is variable. Many cases in adults have no rise in temperature. In 
young children with nephritis from cold or scarlet fever the temperature may. 
for a few days, range from 101° to 103°. 

i .The most characteristic symptoms are the urinary^changes. There may 
at £rst be suppression •} more commonly the urine is scanty, hi ghly color ed, 
and contains blood, albumin, and tube-casts. The quantity is reduced and 
only 4 or 5 ounces may be passed in the twenty-four hours; the specific gia'- 
ity is high—1,025, or even more; the'color varies from a smoky to a deep 
porter color, but is seldom bright red. -On. standing there is a heavy deposit: 
microscopically there are blood--corpuscles, epithelium from the urinary. I'"- 
sages, and hyaline, blood, and epithelial tube-casts. The alb um i n is abundant, 
forming a curdy, thick precipitate. The largest amounts of albumin are seen 
in.the early acute nephritis of syphilis. In Hoffmann’s case this reached 
per cent. The totaL excretion of urea Ja. reduced, though the percentage i» 

high. . 

* Atuemia is an early and marked symptom. In cases of extensive, drop'.'- 
effusion may take place into the pleurae and pciitojjjBum. There are e.i-ej 
of scarlatinal nephritis in which the dropsy of.the extremities is trivial ."w 
effusion into the pleurae extensive. The lungs may become {edematous. •“ 
rafe"ca8es there is oe dema of the glottis! -.Epistaxis may occur oif^utano ms 
ecchymoses may develop in the course of the disease. 

’' The pulse may be hard, the tension increased, and the second sound m 
the aortic area accentuated. Occasionally dilatation of the heart comes on 
rapidly and may cause sudden death (Goodhart)XThe skiu.is.dry and it » ,a T 
be difficult to induce sweating. 

t 1 Uremic symptoms occur in a limited number of eases, either at the otK 
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with_6Bjipression, more commonly later in (lie disease./ Ocular changes are 
wt_ 80 _common in acute as in chronic Bright’s disease,-.but haanorrhagic 
retinitis may occur and occasionally papillitis. 

The course of acute Bright’s disease varies considerably. The description 
just given is of the form which most commonly follows cold or scarlet fever. 
In many of the febrile cases dropsy is not a prominent syjnptom, and the 
diagnosis rests rather with the examination of the urine. Moreover, the con¬ 
dition may be transient and less serious. In other cases, as in the acute 
nephritis of typhoid fever, there may be luematuria and pronounced signs of 
interference with the renal function. The most intense acute nephritis may 
exist without anasarca. 

In scarlatinal nephritis, in which the glomeruli are most seriously affected, 
suppression of the urine may be an early symptom, the <lro|isy is apt to lie 
extreme, and unemic manifestations are common. Acute Bright's disease in 
children, however, may set in very insidiously and lie associated with transient 
or slight oedema, and the symptoms may point rather to affection of the 
digestive system or to brain-disease. 

Diagnosis. —It is very im]iortant to liear in mind that the most serious 
involvement, of the kidneys may lie manifested only by slight ualema uf.tlie 
fggt or puffiness of the eyelids, without impairment of the general health. On 
the other hand from the urine alone a diagnosis can not lie made with cer¬ 
tainty since simple cloudy, swelling, and circulatory changes may cause a simi¬ 
lar condition of urine. The first indication of trouble may be a anemic con¬ 
vulsion. This is particularly the case in the acute nephritis of pregnancy, and 
it is a good rule for the practitioner, when engaged to at lend a case, invariably 
to ask that during the seventh and eighth months the urine should occasional!/’ 
be sent for examination. 

In nephritis from cold and in scarlet fever the symptoms arc usually 
marked and the diagnosis is rarely in doubt. Ah already mentioned, every 
case in which albumin is present must not be called acute Bright’s disease, 
not even if-tube-casta be present. Thus the common febrile albuminuria, 
although it represents the first link in the chain of events leading to acute 
Bright’s disease, should not be placed in the same category. 

There are occasional cases of acute Bright’s disease with anasarca, in 
which albumin is either absent or present only as a trace. This is a rare 
condition. Tube-casts arc usually found, and the absence of albumin is rarely 
permanent. The urine may be reduced in amount. 

The character of the casts is of use in the diagnosis of the form of 
Bright 1 *disease, but scarcely of such extreme value as has lieen slnted. Thus, 
the hyaline and granular-casts are common to all varieties. I The blood and 
.^epithelial casts, particularly those made up of leucocytes, are most common 
in the acute cases. 

Prognosis. —The outlook varies somewhat with the cause of the disease. 

' Recoveries in the form following exposure to cold are much more frequent 
than after scarlatinal nephritis. In younger children the mortality is high, 
amounting to at least one-third of the cases. Serious .synmtfljns are low 
arterial tension, the occurrence of uraemia, and effusion into the serous sacs. 
The persistence of the dropsy after the first month, intense pallor, and a large 
amount of albumin indicate the possibility of the disease tiecoming chronic. 

45 
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For some months after the disappearance of the dropsy there may be traces 
of albumin and a few tube-casts. • 

In a case of scarlatinal nephritis, if the progress is favorable, the dropsy 
diminishes in a week or ten days, the urine increases, the albumin lessens, 
and by the end of a month the dropsy has disappeared and-the urine is nearly 
free. IiLvery young children the course may be rapid, and I have known the 
urine to be free from albumin in the fourth week. Other cases are more 
insidious, and though the dropsy may disappear, the albumin persists in the 
urine, the antenna is marked, and the condition becomes chronic, or, after 
several recurrences of the dropsy, improves and complete recovery takes place. 

Treatment. —The patient should bain bed and there remain until all 
traces of the disease have disappeared. As sweating plays such an important 
part in the treatment, it is well, if possible, to accustom the patient to 
blankets. He should also be clad in thin Canton flannel. 

The diet should consist of milk or butter-milk, gruels made of arrow-root 
or oatmeal, barlfiyjwater, and, if necessary, beeliea and chicken broth. It is 
better, if possible, to confine the patient to a strictly milk diet. As. conva¬ 
lescence is established, bread and butter, lettuce, watercress, grapes, oranges, 
and other fruits may be given. Meats should be used very sparingly. As 
there is marked retention of the chlorides, which seem to bear a relation to the 
dropsy, salt should be withheld. 

The patient should drink freely of alkaline mineral waters, ordinary water, 
or lemonade. The fluids keep the kidneys flushed and wash out the debrit 
from the tubes. A useful drink is a drachm of cream of tartar in a pint of 
boiling water, to which may be added the juice of half a lemon and a little 
iugar. Taken when cold, this is a pleasant and satisfactory diluent drink. 

No remedies, so far as known, control directly the changes which are going 
on in the kidneys. The indications are: (1) To give the excretory function of 
the kidney rest by utilizing tie skin and the bowels, in the hope that tin* 
natural processes may be sufficient to effect a cure; (2) to meet the symptoms 
as they arise. 

In a case of scarlet fever it may occasionally be possible to avert an attack, 
the premonitory symptoms of which are marked increase in the arterial tension 
and the presence of blood coloring matter in the urine (Mahomed). An 
active saline cathartic may'completely relieve this condition. 

At JJje onset, when there is pain in the bach or hsematuria, the Tuque! in 
cautery or the dry or wet cups give relief. The last should not be used in 
children. - Warm poultices are often grateful. In cases which set in ; *with 
suppression of urine, these measures should be adopted, and in addition the 
hot-bath with subsequent pack, copious diluents, and a free-purge. The dropsy 
is best treated by hydrotherapy—eitlmr the hot bath, the wet pack, or the 
hahair bath. In children the wet pack is usually satisfactory. It is applied 
by wringing a blanket out of hot water, wrapping the child in it, covering thw 
with a dry blanket, and, then with a rubber cloth. In this the child may 
remain for an hour. It may be repeated daily. In the case of adults, the 
hot-air bath or the vapor bath may be conveniently given by allowing the 
vapor or air to pass from a funnel beneath the bed-clothes, which are raised 
on a low cradle. More efficient, as a rule, is a hot bath'of from fifteen or 
twenty minutes, after which the patient is wrapped in blankets. The sweating 
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produced by these measures is usually profuse, rarely exhausting, and in a 
majority of cases the dropsy can in this way be relieved. There are somo 
cases, however, in which the skin does not respond to the baths, and if the 
symptoms are serious, particularly if unemia supervenes, jaboraudi or its 
active principle, pilocarpine, may be list’d. The latter may be given hypoder¬ 
mically, in doses of from a sixth to an eighth of a gram in adults, and from a 
twentieth to a twelfth of a grain in children of from two to ten years. 

The bowels should be kept ojien by a morning saline purge; in children the 
fluid magnesia is readily taken; in adults the sulphate of magne-ia may lie 
given by Hay’s method, in concentrated form, in the morning, before anything 
is taken into the stomach. In Bright's disease it not infrequently causes 
vomiting. The compound powder of jalap, in half-drachm doses, or. if neces¬ 
sary, claterium may be used. If the dropsy is not extreme, the urine not very 
concentrated, and uraunie symptoms are not present, the Isiwels should lie kept, 
loose without active purgation. 1 f these measures fail to reduce the dropsy and 
it has become extreme, tbe skin may be punctured with a lancet or drained 
by a small silver canula (Southey’s tube), which is inserted heneatli it. A 
fine aspirator needle may he used, and (lie fluid allowed to drain through a 
piece of long, narrow rubber tubing into a vessel beneath the bed. UL.tliu. 
d yspno ea is marked, owing to pressure of fluid in the phmraf.yi-piralioii should 
lie performed. In rare instances the ascites is extreme and may reqmrif para¬ 
centesis, or a Southey's tube may he inserted and the thud gradually withdrawn. 

( If uraemic convulsions occur, the intensity of the paroxysms may ho limited 
by the use of chloroform; to an adult a pilocarpine injection should he at 
once given, and from a robust, strong man 20 ounces of blood may Ik* with¬ 
drawn. "In children the loins may be di v cupped, the wet pack u-ed, and £ 
brisk purgative given. Bromide of potassium and chloral sometimes prove 
useful. 

may he relieved by ice and by restricting the amount of fowl. 
Drop doges of creasote, iodine, and carbolic acid may he given, llie dilute 
hydrocyanic acid with bismuth is often effectual. 

_ The question of the use of diuretics in acute Bright’s disease-is not yet 
settled Thg^hest (diuretic, after all, is water, which may he taken freely 
with the citrate of potash or the benzoate of soda, salts which are held to favor 
tbe conversion of the urates into less irritating and more easily excreted com¬ 
pounds. thiyif»1 is and strophanti)us are useful diuretics, and may be employed* 
witkrut risk when the arterial tension is low and the cardiac impulse is not 
forerole. I have never seen any injurious effeets from their employment after 
the early symptoms had lessened in intensity. 

< 'I, For. the .persistent albuminuria, T agree with ltoborts and Ho-onstem thut 
we hive na-wmedy of the slightest va%. Nothing indicates more clearly our 
helplessness in controlling kidney metabolism than inability to meet this com- 
mep symptom. Astringents, alkalies, nitroglycerin, and mercury have been 
recommended. * -in 

For the antenna always associated with acute Bright’s disease iron should 
bejanployed. It should not be given until the acute symptoms have subsided. 
In the adult it may be used in the form of the perchloride in increasing doses, 
as convalescence proceeds. In children, the syrup of the iodide of iron or the 
syrupy of the phosphate of iron are better preparations. Tyson'has recently 
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urged caution in the too free use of iron in kidney disease. The dilatation of 
the heart is beet treated with digitalis, strophanthus, and strychnia. 

In the convalescence from acute Bright’s disease, care should be taken to 
guard the patient against cold. ’The diet should still consist chiefly of milk 
and^return t o mixe d food should be gradual.; A change of air is often bene¬ 
ficial, particularly^"residence in a warm, equable climate. 

VH CHRONIC BRIGHT’S DISEASE. 

Here, too, in all forms we deal with a diffuse process, involving epithelial, 
interstitial, and glomerular tissues. Clinically two groups are recognized— 
(a) the chronic parenchymatous nephritis, which follows the acute attack or 
comes on insidiously, is characterized byimarked drops y, and post-mortem by 
the large white kidney. In the later stages of this process the kidney may bo 
smaller—a condition known as the small-while kidney; ( b ) chronic, inter¬ 
stitial nephritis, in whiclv dropsy is not commons and thouardio-yascular 
changes arc pronounced. Delafteld recognizes a chronic diffuse nephritis with 
exudation and a chronic productive diffuse nephritis without exudation, the 
latter corresponding to the contracted kidney of authors. 

The amyloid kidney is usuallypoken of as a variety of Bright’s disuse, 
but in reality it is a degcneration^iich may accompany any form of nephritis. 

1. Chronic Parenchymatous Nephritis 

^Chronic Desquamative and Chronic Tubal Nephritis; Chronic Diffuse 
Nephritis with Exudation). 

t Etiology.—In many cases the disease) follows the acute nephritis-of cold, 
scarlet fever, or pregnancy. More frequently than is usually stated the disease 
has an insidious onset and-occurs independently of any acute attack. The 
fgrers may play an important role in certain of these cases. Rosenstein, Bar- 
iRs, and. in this country, I. E. Atkinson and Thayer have laid special stress 
upon amalaria. as a cause. The use of, alcohol is believed to lead to this form of 
nephritis..4 In chronic mppuration, syphilis and tuberculosis the diffuse paren¬ 
chymatous nephritis is not uncommon, and is usually associated with amylojd 
disease. f-Males are rather mare subject to the.affection than females. It i- 
met with most commonly in young adults, and is by no means infrequent in 
children as a sequence of scarlatinal nephritis. 

Morbid Anatomy.—Several varieties of this form have been recognized. 
The large white kidney of Wilks, in which the organ is enlarged, the capsule 
is thin, and the surface white with the stellate veins injected is not very com¬ 
mon in America. £-~fki seat ion the cortex is-swollen and yellowish-white inoolor, 
and often presents opaque areas. ^The pyramids may be deeply congested. On 
.-microseopieal examination it is seen that the epithelium i& granular and fgjtv. 
and the tubules of the cortex are distended, and contain tube-casts. Hyaline 
changes are also present in the epithelial cells. The glomeruli are large, the 
capsules thickened, the capillaries show hyaline changes, and the epithelium 
of the tuft and of the capsule is extensively altered. The interstitial tissue i- 
everywhere increased, though not to an extreme degree. I have had in my 



CHRONIC BRIGHT’S DISEASE. 


693 


wards but 30 such cases with autopsy. Tito average weight of both kidneys was 
420 grammes, the heaviest 580 grammes. 

The second variety of this form results from the gradual increase in the 
connective tissue and the subsequent shrinkage, forming what is called the 
!_smalLwhite kidney or tjie pale granular kidney. It is doubtful whether this 
" is always preceded by the large white kidnev. Some observers Jiold that it may 
be a primary independent form. The capsule is thickened and tin* surface is 
mngfi and granular. On section tho resistance is greatly increased, the cortex 
is reduced and presents numerous opaque white or whitish-yellow foci, con¬ 
sisting of accumulations of fatty epithelium in the convoluted tubules. 'Phis 
combination of contracted kidney with the areas of marked fatly degeneration 
has given the name of small granular fatty kidney to this form. The inter¬ 
stitial changes are marked, many of the glomeruli are destroyed, the degenera¬ 
tion of epithelium in the convoluted tubules is wide-spread, and the arteries 
are greatly thickened. 

Belonging to this chronic tubal nephritis is a variety known as the chronic 
hemorrhagic ncphrilii, in which the organs arc enlarged, yellowish-white in 
color, and in the cortex are many brownish-red areas, due to luomorrliage into 
and about the tubes. In other respects the changes are identical with those in 
thp^arge white kidney. 

Of. changes in the other organs the lAt marked are thickening of tho 
blood-vessels and hypertrophy of the left hart. 

Symptoms.— (Following an acute nephritis, the disease may present, in a 
modified way, the symptoms of that affection. In many eases it sets in 
insidiously, and after ari attack of dyspepsia or a jiermd of failing health and 
loss of strength the patient becomes pale, and pullinuss of (lie eyelids or swblleff 
feet are-noticed in tlie morning. 

The' symptoms arc as follows: The urine is, as a rule, diminished in quan¬ 
tity, averaging 500 cc., often scanty. It has a dirty-yellow, sometimes smoky* 
color, and is turbid from the presence of urates. On standing, a heavy sedi¬ 
ment falls, in which are found numerous tube-casts of various forms and sines, 
hyaline, both large and small, epithelial, granular, and fatly easts. Leuco¬ 
cytes are abundant; red blood-corpuscles are frequently met with, and epi¬ 
thelium from the kidneys and pelves. The albumin is abundant and may be 
from 4 to 6 per cent. It is more abundant in the urine passed during the day. 
Tho specific gravity may bo high in tho early stages—from 1.020 to 1.025, even 
1.04(1—though in the later stages it is lower. 'The urea is always reduced in 
quantity. As the case improves from 5 to 0 litres a day may be voided. 

; Dropsy is a marked and obstinate symptom of this form of Height’s dis¬ 
ease. AThc face is pale and putfy, and in the morning the eyelids are (ede¬ 
matous.- The anasarca is general, and there fnay be involvement of tho serous 
sacs. In these chronic cases associated with large white kidney there is often a 
distinctive appearance in the face; the complexion is pasty, the pallor marked, 
and the eyelids arc oedematous. The dropsy is peculiarly obstinate. Uraunic 
symptoms arc common, though convulsions arc perhaps less frequent than in 
the interstitial nephritis. 

The.teasion of the pulse is usually increased.; the vessels ultimately become 
stiff and the heart hypertrophied, though there ftre instances of this form of 
nephritis in which the heart is not enlajfgcd. The aortic second sonnd is 
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ign ill mi Ini 7 Bfltumbdrangea, though lea&irequent than in the ehronie inter¬ 
stitial nephritis, occur in a considerable number of cases. 

Gastro-intestinal symptoms are common. Vomiting is frequently a dis¬ 
tressing and sqrious symptom, and diarrhoea jnay bo profuse. Ulceration of 
the colon may occur and prove fatal. 

It is sometimes impossible to determine, even by the most careful exami¬ 
nation of the urine or by analysis of the symptoms, whether the condition of 
the kidney is that of the large white or of the small white form. In casesi 
however, which have lasted for several years, with the progressive increase in 
the renal connective tissue and the cardio-vascular changes, the clinical picture 
may approach, in certain respects, that of the contracted kidney. The urine 
is .increased, with low specific gravity. It is often turbid, may contain trace* 
of blood, the tube-casts are numerous and of every variety of form and size, 
and the albumin is abundant. Dropsy is usually present, though not so 
extensive as in the early stages. 

Prognosis.—The prognosis is extremely grave. In a case which has per¬ 
sisted for more than a year recovery rarely takes place. Death is caused either 
by greatjeffusion with oedema of the lungs,iby unemia, or by'secondary inflam¬ 
mation of the serous membranes. Occasionally in children, even when the 
lisease has persisted for two years, the symptoms disappear and recovery takes 
dace. 

Treatment.—Essentially the same treatment should be carried out as in 
acute Bright’s disease. Milk or butter-milk should constitute for a time the 
chief article of food. Later more food may be allowed, oysters, fresh vege¬ 
tables, and fruit. The dropsy should be treated by the hot baths, and a salt- 
free diet. Iron preparations should be given when there is marked antemia. 
It is to be remembered that the pallor of the face may not be a good index of 
the blood condition. The acetate of potash, digitalis, and diuretin are useful 
in increasing the flow of urine. Basham’s mixture given in plenty of water 
will be found beneficial. 

2. Chronic Interstitial Nephritis 

(Contracted Kidney; Granular Kidney; Cirrhosis of the Kidney; Gouty Kid¬ 
ney; Renal Sclerosis). 

Sclerosis of the kidney is met with (g) as a sequence of the large-white 
kidney, forming the so-called pale granular or secondary contracted kidnev: 
(5) as an indepen dent primary affection; (c) as a sequence of arterio-sclcrosi*. 

Etiology.-^The primary form is chronic from the outset, and is a_slou. 
cr e epin g degeneration of the kidney substance—in many respects only an 
anticipation of the gradual changes which take place in the organ in extreme 
old age. In many cases no satisfactory cause can be assigned. In others there 
We hereditary influences, as in the remarkable family studied by Dickinson, 
in which a pronounced tendency to chronic Bright’s disease occurred in four 
generations, i Families in which the arteries tend to degenerate early are mom 
prone to interstitial nephritis, fc Syphilis is held by some to be a cause, ami 
possibly in Some cases the mercurial treatment ^Sloohol probably plays an 
important part, particularly in conjunction with other factors. Among the 
better classes in America chronic BrigTit’s disease is very common, and is, 1 
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believe, caused more frequently by£ overeating than by excesses in alcohol. 
Some believe excessive use of meat is injurious, since it increases the mate¬ 
rials out of which uric acid is formal, liy many a functional disorder of the 
liver, leading to lithaimia, is regarded as the most efficient factor. It is quite 
possible that in persons who habitually eat and drink too much the work 
thrown upon this organ is excessive, and the elaboration of certain materials 
is so defective that in their excretion from the general circulation they irritate 
the kidneys. Actual, gout, which in England is a common ciiiim' of inter¬ 
stitial nephritis, is not an important factor here. Lead, as is well known, may 
produce renal sclerosis. For a full discussion on the etiology and varieties of 
renal cirrhosis the student is referred to the work of S. West. 

Artcrio-sclarutic Form .—Bv far the most common form in America is 
secondary to arterio-sclerosis. Tlw-kulneys are not. much, if at all, coni racial, 
very hard, red, and show patches of cortical atropln. Jl is seen in men uyer 
f orty who have worked hard, eaten freely, and taken alcohol to excess. They 
are conspicuous victims of the ‘‘ strenuous life.” the incessant tension of which 
is felt first in the arteries. After forty in men of this class nothing is more 
salutary than to experience the shock brought by the knowledge of the pres¬ 
ence of albumin and tube-casts in the urine. The associated cardio-vascular 
changes are of varying degrees of intensity, and upon them, not upon the renal 
condition, does the outlook depend. 

Morbid Anatomy.—-The contracted kidneys are small, and together may 
1 weigh no more than an ounce and a half. Of IT I cases of chronic interstitial 
nephritis (white kidney) from my wards, with autopsy, in 75) cases the com¬ 
bined weight of kidneys xvas oxer 300 grammes; in 57 cases, 300-300 
grammes; 30 cases, 150-200 grammes; and below 150 grammes, 8 cases. Of 
the arteno-selerotic form til per cent weighed over 300 grammes and but (> 
per cent below 200 grammes. Unilateral nephritis is excessively rare, not 
occurring once in the series, a striking contrast to Edebohl’s figures, 9 of 72 
cases in which the operation of stripping the capsule was performed. The 
c apsule is. thick and adherent; the surface of the organ irregular and cov¬ 
ered xvith small nodules, which have given to it the name of granular kidney. 
In stripping olf the capsule, portions of the kidney substance are removal. 
Small cysts are frequently seen on the surface. The color is usually reddish, 
often a very dark red. On section the substance is tough and resists cutting; 
the cortex is thin and may measure no more than a couple of millimetres. 
The pyramids are less wastal. The small arteries are greatly thickened and 
stand out prominently. The fat about the pelvis is greatly increased. Bright’s 
original description is as follows; 

The kidney is quite rough and scabrous to the touch externally, 
and is seen to rise in numerous projections not much exceeding a large pin’s 
head, yellow, red, and purplish. The form of the kidney n often inclined to 
lie lobulated, the feel is hard, and on making an incision the texture is found 
approaching to semi-cartilaginous firmness, giving great resistance to the 
knife. The tubular portions arc observal to lie drawn near to the surface of 
the organ, with less interstitial deposit than in the last variety ... the 
.kidney ... (is usually) ... of a purplish gray tinge.” 

Microscopically there i8 seen a marked increase in the connective tissue and 
degeneration and atrophy of the secreting structures, glomerular and tubal, 
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the former predominating and giving the main characters to the lesion. The 
following are the most important changes: 

(4) 4 ft_inc][e^ m thfi JJ)i:oiM elements,, widely distributed throughout the 
.organ , but more advanced in the. cortex, particularly in the tissue between the 
medullary rays. In the pyramids the distribution of new growth is less patchy 
and msiediffus?. In the early stages of the process there is a small-celled infil¬ 
tration between the tubes and around the glomeruli, and finally this becomes 
fibrillated and is seen encircling the tubules and Bowman’s capsules, around 
the latter often forming concentric layers. 

(]l) T ha ehangaa in the glomeruli are striking, and in advanced cases a 
very considerable-.number of them have undergone complete atrophy and are 
represented a& densely encapsulated hyaline structure!?. The atrophy is partly 
due to changes in the capillary walls and multiplication of cells between the 
loops, partly to extensive hyaline degeneration, and in part, no doubt, to the 
alterations in the afferent vessels. The normal glomeruli usually show some 
thickening of the capsule and increase-in the cells of the tufts. 

(c) .The.-tubules show changes in the epithelium, which vary a good deal 
in different localities. Whore -the connective-tissue growth is most advanced 
they, are greatly, atrophied and the epithelium may be represented by small 
onbiaal. cells. In other instances the epithelium has entirely disappeared. 
On the other hand, in the regions represented by the projecting granules the 
tubules are usually dilated, and the epithelium shows hyaline, fatty, and granu¬ 
lar changes. Very many of them contain dark masses of epithelial debris and 
tube-easts. In the interstitial tissue and in the tubules there may be pigment¬ 
ary changes due to hsemorrhage. The dilatation of the tubules may reach an 
“extreme grade, forming definite cysts. 

(jl) The arteries show an advanced sclerosis. The intima is greatly thick¬ 
ened and thero are changes in the adventitia and in the media, consisting m 
increase in the thickness due to proliferation of the connective tissue, in the 
latter coat at the expense of the muscular elements. 

The view most generally entertained at present is that the essential lesion 
is in the secreting tissues of the tubules and the glomeruli, and that the 
connective-tissue overgrowth is secondary to this. Greenfield holds that the 
.-primary change is in most instances in the glomeruli, to which both the degen- 
! eraElon'In the epithelium of the convoluted tubules and the increase in the 
intertubular connective tissue are secondary. 

Associated with contracted kidney are general arterio-sclerosis and hyper¬ 
trophy of the heart. The changes in the arteries have already been described 
in the section on arterio-sclerosis. TheJjypertrophy of the heart is QQgstant, 
and .the enlargement may roach an extreme grade. Variations depend, no 
doubt, in part upon the extent of the diffuse arterial degeneration, but there 
are instances in which the term cqr bovinum may be applied to the enlarged 
organ. In suoh cases the hypertrophy is not confined to the left ventricle, but 
involves the entire heart. The explanation of this has been much discussed. 
It was at first held to be due to the increased work thrown upon the organ 
in driving the impure blood through the capillary system. Basing his opinion 
upon the supposed muscular increase in the smaller arteries, Johnson regarded 
it as an effort to overcome a sort of stop-cock action of these vessels, which, 
under the Influence of the irritating ingredient in the blood, contracted and 
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increased greatly the peripheral resistance. Trauhe. believed that the oblitera¬ 
tion of a large number of capillary territories in the kidney materially raised 
the arterial pressure, and in this way led to the hypertrophy of the heart; an 
additional factor, he thought, was the diminished excretion of water, which 
also heightened the pressure within the blood-vessels. 

With our present knowledge the most satisfactory explanation is that given 
by Cqfcfflheim, which is thus clearly and succinctly put by Fngge 1 [e gives 
reasons for thinking that the activity of the circulation through the kidneys 
at any moment—in other words, the state of the smaller renal arteries ns 
regards contraction or dilatation—depends not (as in the case of (lie tissues 
generally) upon the need of those organs for blood, hut solely upon the amount 
of material for the urinary secretion that the circulatory lluid happens then 
to contain. This suggestion has hearings . . . upon the development of 
hypertrophy in one kidney when the other has been entirely destroyed. But. 
another consequence deducible from it is that when parts of both kidneys have 
undergone atrophy, the blood-flow to the parts that remain must, <uteris pari- 
lus, be as great as it would have been to the whole of the organs if they had 
been intact. But in order that such a quantity of blood should pass through the 
restricted capillary area now open to it, an excessive pressure must obviously' 
be necessary. This can be brought to bear only by the exertion ol more than 
the normal degree of force on the part of the left ventricle, combined with 
the maintenance of a corresponding resistance in all other districts of the 
arterial system. And so one can account at once for the high arterial pressure 
and for the cardio-vascular changes that are secondary to it.’’ \\. 1’. Herring- 
ham in a recent study of the subject concludes that the cardiac hypertrophy 
depends upon degeneration and rigidity of the aorta and large arteries, changes 
which incapacitate them from acting as an elastic reservoir and transfer their 
functions to the smaller vessels, which naturally otrer much more resistance 
and give the heart more work to do. 

Symptoms.—Perhaps a majority of the cases are latent, and are not recog¬ 
nized until the occurrence of one of the serious or fatal complications, boon 
an advanced grade of contracted kidney may be compatible with great mental 
and bodily activity. There may have been no symptoms whatever to suggest 
to the patient the existence of a serious malady. - In other cases the general 
health is disturbed. The patient complains of lassitude, is sleepless, has 
to get up at night to micturate; the digestion is disordered, the tongue is 
furred; there are complaints of headache, failing vision, and breathlessness 
on exertion. 

So complex and varied is the clinical picture of chronic Bright s disease 
that it will be best to consider the symptoms under the various systems. 

UiHimtv System.— In’the small contracted kidney polynm is common. 
Frequently the patient has to get up two or three times during the night to 
empty the bladder, and there is increased thirst. It is for these symptoms 
occasionally that relief is sought. And yet in many cases with very small 
kidneys this feature has not been present. A careful study of the cases from 
my wards, of the urine and the anatomical condition, showed that almost 
wo parallelism could be made between the weight of the kidney, its appear¬ 
ance, and the urine it secreted before death. Of the 174 cases with autopsy, in 
almost a third the renal changes were so slight that the nephritis was not men- 
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tioned as a part of the clinical diagnosis (Emerson). The color is a light 
yellow, and the specific gravity ranges from 1.005 to 1.012.,.$ Seiflisient low 
s pecific gravity is one of the most co nstan t and important features of the 
aiseageTi Traces of albumin are found, but may be absent at times, particularly 
in the early morning urine. It is often simply a slight cloudiness, and may he 
apparent only with the more delicate tests. 1 The sediment i&.scanty, and in it 
a few hyaline or granular casts are found. The quantity of the solid con¬ 
stituents of the urine is, as a rule, diminished, though in some instances the 
urea may be excreted in full amount. In attacks of dyspepsia or bronchitis, or 
in the later stages when the heart fails, the quantity of albumin may be greatly 
increased and the urine diminished. Occasionally blood occurs in the urine, 
and there may even be luematuria (S. West). Slight leakage, represented 
bx the constant presence of a few red cells, may bo present early in the disease 
and persist for years. 1 In the arteriosclerotic form the quantity of urine it 
normal, or reduced rather than increased; the specific gravity is normal oi 
high, the color of the urine is good, and there are hyaline and finely granul.u 
casts. The amount of albumin varies greatly with the food and exercise, ape 
is usually much in excess of that seen with the contracted kidneys, and doe 
not show so often the albumin-free intervals of that form, also it is mon 
common to find albumin, no casts, while in the contracted kidney casts, w 
albumin, should one be absent. 

Cieculatohy System.— The pulse is hard, the tension increased, and tin 
vessel wall, as a rule, thickened. As already mentioned, a distinction mu,» 
be made between increased tension and thickening of the arterial wall. Tb 
tension may be plus in a normal vessel, but in chronic Bright’s disease it i 
more common to have increased tension in a stiff artery. 

I A pulse of increased tension has the following characters.; It is hard an< 
i incompressible, requiring a good deal of force to overcome it; it is pcrsisteii! 

’ and in the intervals between the beats the vessel feels full and can ’be rolle 
beneath the finger. These characters may be present in a vessel the walls u 
which are little, if at all, increased in thickness. To estimate tho latter tli 
pulse wave should be obliterated in the radial, and the vessel wall felt bcymi 
it. In a perfectly normal vessel the arterial coats, under these circumstance 
can not be differentiated from the surrounding tissue; whereas, if thickenn 
the vessel can be rolled beneath the finger. Persistent high blood prcsniu 
is one of the earliest and most important symptoms of interstitial nephriti 
During the disease the pressure may rise to 250 mm. or even 300 mm., but tli 
is very rare. With dropsy and cardiac dilatation the pressure may fall, In 
not necessarily. The cardiac features are equally important, though oftc 
less obvious. Hypertrophy of the left ventricle occurs to overcome the re.-i- 
ance offered in the arteries. The enlargement of the heart ultimately beconu 
more general. The apex is displaced downward and to the left; the impel 
is forcible and may be heaving. In elderly persons with emphysema, the ill 
placement of the apex may not be evident. The first sound at the apex may 1 
dupiUeted; more commonly the second sound at the aortic cartilage is acc 
tuated, a very characteristic sign of increased tension. The sound in extras 
cases may have a bell-like- quality. In many cases a systolic murmur dexelo 
at the apex, probably as a result of relative insufficiency. It may be loud .u 
transmitted to the axilla. Finally the hypertrophy fails, the heart beeom 
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dilated, gallop-rhythm is present, and the general condition is that of a chronic 
heart-lesion. 

Kemueaioby System.— /Sudden oedema of the glottis may occur. 2 Kffu- 
into- the pleurae or sudden oedema of the lungs may prove fatal. Aciito 
p leuri sy and pneumonia are not uncommon. Bronchitis is a frequent accom¬ 
paniment, particularly in the winter. Sudden attacks of'oppressed breathing, 
particularly at night, are not infrequent. This is often a uraunic symptom, 
but is sometimes cardiac. The patient may sit up in lied and gasp for breath, 
as in true asthma. Chcync-Stokes breathing may be present, most commonly 
toward the close, but the patient may be walking about and even attending to 
his occupation. 

Dioesxiye System. —Dyspepsia and loss of appetitie are common. Severe 
and uncontrollable vomiting may bo the lirst symptom. This is usually re¬ 
garded as a manifestation of umania, but it may occur without any other 
indications, and I have known it to prove fatal without any suspicion that 
chronic Bright’s disease was present. Severe and even fatal diarrluca may 
develop. The tongue may be coated and the breath heavy and urinous. 

\ r envoi is System. —Various cerebral manifestations have already been 
mentioned under uric mi a. Headache, sometimes of the migraine type, may 
lie an early and persistent feature of chronic Bright’s disease. Cerebral 
apoplexy is closely related to interstitial nephritis. The luemorrlmge may 
take place into the meninges or the cerebrum. It is usually associated with 
marked changes in the vessels. Neuralgias, in various regions, are not un¬ 
common. 

Spviytat. Senses. —Troubles in vision may he the lirst symptom of the 
disease. It is remarkable in how many eases of interstitial nephritis the eon- • 
dd ion is diagnosed first by the ophthalmic surgeon. The ilame-slmpcd retinal'' 
biemorrhages arc the most common. Less frequent is dilluae retinitis or 
papillitis. Sudden . blindness may supervene without retinal changes— 
unemiftjunaurosis. Diplopia is a rare event. Recurring conjunctival and 
palpebral haemorrhages are fairly common. Auditory troubles are by no 
means infrequent in chronic Bright’s disease. Ringing in the oars, with 
dizziness, is not uncommon. Various forms of deafness may oecur. Epis- 
taxis is not infrequent, either alone, or of a severe type in association with 
purpura. 

Skin. —(Edema is not common in interstitial nephritis. .Slight pulliness 
of the ankles may be present, but m a majority of the cases dropsy does not 
supervene. When extensive, it is almost always the result of gradual failure 
of the .hypertrophied heart. The sk*n is often dry and pale, and sweutb are not 
common. In some instances the sweat may deposit a white frost of urea on 
the surface of the skin. Ecze ma is a common accompaniment of chronic inter¬ 
stitial nephritis. Tingling of the fingers or numbness und pallor—the dead 
fingers—are not, as some suppose, in any way peculiar to Bright’s disease. 
Intolerable itching of the skin may be present, and cramps in the muscles are 
by no means rare. 

Haemorrhages are not infrequent; epistaxis may prove serious and exten¬ 
sive; purpura may occur. Broncho-pulmonary hmmorrhages are said, by some 
French writers, to be common, but no instance of it has come under my obser¬ 
vation. A(vjj |Bg ia. rare except in association with cirrhosis of the liver. 
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Diagnosis.—The autopsy olten discloses the true nature of the disease, 
one of the many intercurrent affections of which may have proved fatal. The 
ea riy s t a go s-of interstitial nephritis are not recognisable. In a patient with 
'irjpTPfiHAfl ppljifl tension (particularly if the vessel wall is sclerotic), with tlm 
apex beat of the heart didoeatod to the left, the second aortic ^paund ringing 
and. acggituatcd, the_urine abundant and of low specific gravity, with a trace 
of albumin and an occasional hyaline or granular cast, the diagnosis of inter¬ 
stitial nephritis may be safely made. Of all the indications, that offered by the 
puTse’Is the most important. Persistent high tension with thickening of the 
arterial wall in a man under fifty means that serious mischief has already 
taken place, that cardio-vascular changes are certainly, and renal most prob¬ 
ably, present. It is important in the diagnosis of this condition not to re»t 
content with a single examination of the urine. Both the evening and the 
morning secretion should bo studied. The sediment should be collected in 
a conical glass, and in looking for tube-casts a large surface should be examined 
with a tolerably low power and little light. The arterio-sclerotic kidney may 
.exist for a long time without the occurrence of albumin, or the albumin may 
be in very small quantities. Toward the end it is impossible to differentiate 
the primary interstitial nephritis from an arterio-sclerotic kidney, nor clini¬ 
cally is it of any special value so to do. In middle-aged men, with very high 
tension, great thickening of the superficial arteries, and marked hypertrophy 
of the heart, the renal are more likely to be secondary to the arterial change-. 

Prognosis.—Chronic Bright’s disease is an incurable affection, and the 
anatomical conditions on which it depends are quite as much beyond the reach 
of medicines as wrinkled skin or gray hair. Interstitial nephritis, however, 
is compatible with the enjoyment of life for many years, and it is now uni¬ 
versally recognized that increased tension, thickening of the arterial walls, and 
polyuria with a small quantity of albumm, neither doom a man to death 
within a short time nor necessarily interfere with the pursuits of an actno 
life so long as proper care be taken. I know patients who have had high 
tension and a little albumin in the urine with hyaline casts for ten, twelve, 
and, in one instance, fifteen years. Serious indications are the occurrence 
of uraanic symptoms, dilatation of the heart, the onset of serous effusions, the 
onset of Cheyne-Stokes breathing, persistent vomiting, and diarrhoea. 

Treatment.—Patients without local indications or in whom the con¬ 
dition has been accidentally discovered should so regulate their lives as to 
throw the least possible strain upon heart, arteries, and kidneys.' A-quiet life 
without mental worry, with gentle but not excessive exercise, and residence in 
an equable climate, should bo recommended. In addition they should be told 
to keep the bowels regular, the skin active by a daily tepid bath with friction 
and the urinary secretion free by drinking daily a definite amount of eithei 
distilled water or some pleasant mineral water. Alcohol should be stricth 
prohibited. Tea and coffee are allowable. 

The diet should be light and nourishing, and the patient should be warm* 
not to eat excessively, and not to take meat more than once a day. Care it 
food and drink is probably the most important element in the treatment o 
these early cases. 

A patient in good circumstances may be urged to go away during tb 
winter months, or, if necessary, to move altogether to a warm equable climat' 
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like that of Southern California. There is no doubt of the value in these 
cases of removal, from the changeable, irregular weather which prevails in the 
temperate regions from November until April. 

At this period medicines are not required unless for certain special symp¬ 
toms. Patients derive much benefit from an annual visit to certain minernl 
springs, such as Poland, Bedford, Saratoga, in this country, and Vichy and 
others in Europe. Mineral waters have no curative influence upon chronic 
Bright’s disease; they simply help the interstitial circulation and keep the 
drains flushed. In this early stage, when the patient’s condition is good, the 
tension not high, and the quantity of albumin small, medicines arc not indi¬ 
cated, since no remedies are known to have the slightest influence upon the 
progress of the disease. Sooner or later symptoms arise which demand treat¬ 
ment. Of these the following are the most important: 

(а) Greatly Increased Arterial Tension. —It, is to be rememliered that a 
certain increase of tension is not only necessary but unavoidable in chronic 
Bright’s disease, and probably the most serious danger is too great lowering 
of the blood tension. The happy medium must be sought between such height¬ 
ened tension as throws a serious strain upon the heart and risks rupture of 
the vessels and the low tension which, under these circumstances, is specially 
liable to be associated with serous effusions. In cases with persistent high 
tension the diet should be light, an occasional saline purge should Ik* given, 
and sweating promoted by means of hot air <?r the hot bath. If these meas¬ 
ures do not suffice, nitroglycerin may be tried, beginning with 1 minim of the 
1-per-cent solution three times a day, and gradually increasing the dose if 
necessary. Patients vary so much in suseeptibilty to this drug that in each 
case it must be tested, the limit of dosage being that at which the patient 
experiences the physiological effect. As much as 10 minims of the 1-pdt- 
cent solution may be given three times a dav. In many cases I have given it 
in much larger doses for weeks at a time. I have never seen any ill effects 
from it. If-the dose is excessive the patients complain at once of flushing or 
headache. Its use may be kept up for six or seven weeks, then stopped for a 
week and resumed. Its value is seen not only in the reduction of the tension, 
hut also in the striking manner in which it relieves the headache, dizziness, 
and dyspnoea. The sodium nitrite may be given in doses of grs. iii-v three 
times a day. 

(б) More or less ^sutamia is present in advanced cases, and is best met 
by the use of Jfwi* Weir Mitchell, who has had a unique experience in certain 
forms of chronic Bright’s disease, gives the tincture of the pcrehloridc of iron 
m large doses—from half a drachm to a drachm three times a day. Ho 
thinks that it not only benefits the anaemia, but that it also is an important 
means of reducing the arterial tension. 

(c) Many patients with Bright’s disease present themselves for treat¬ 
ment with signs of, catdiac dilatation; there is a gallop rhythm or the heart- 
bounds have a foetal character, the breath is short, the wise scanty and highly 
& lbuminous, and there are signs of local dropsy. In these cases the treatment 
must be directed to the heart. A morning dose of salts or calomel may be 
given, and digitalis in 10-minim doses, three or four times a day. Strychnia 
ma . v be used with benefit in this condition. In some instances other cardiac 
bmies may be necessary, but as a rule the digitalis acts promptly and well. 
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(d) Uramie Symptoms .—Even before marked manifestations are present 
there may be extreme restlessness, mental wandering, a heavy, foul breath, 
and a coated tongue. Headache is not often complained of, though intense 
frontal headache may be an early symptom of uraemia. In this condition, 
too, the patient may complain of palpitation, feelings of numbness, nml 
sometimes nocturnal cramps. For these symptoms the saline purgatives should 
be ordered, and hot baths, so as to induce copious sweating. Grandin states 
that irrigation of the bowel with water at a temperature from 120° to 1 Hr 
is most useful. Nitroglycerin also may be freely used to reduce the tension. 
For the uraemic convulsions, if severe, inhalations of chloroform may be 
used. If the patient is robust and full-blooded, from 12 to 20 ounces of blood 
should be removed. The patient should be freely sweated, and if the convul¬ 
sions tend to recur chloral may be given, either by the mouth or per rectum, 
or, better still, morphia. Uraemic coma must be treated by active purgation, 
and sweating should be promoted by the use of pilocarpine or the hot bath 
For the restlessness and delirium morphia is indispensable. Since its recom¬ 
mendation in uraemic states some years ago, by Stephen Mackenzie, 1 have 
used this remedy extensively and can speak of its great value in these canv. 
I have never seen ill effects or any tendency to coma follow. It is of special 
value in the dyspnoea and Cheyne-Stokes breathing of advanced arterioscle¬ 
rosis with chronic uneraia. 

Sdkgical Treatment,— Edebohls has introduced the operation of deoap- 
sulization of the kidneys in Bright’s disease in order to establish new vascular 
connections, and so influence the nutrition and work of the organs. In hi' 
work (Surgical Treatment of Bright’s Disease, 1004) records are given of 42 
cases; 7 died within two weeks, 22 died at periods more or less remote, 3 disip- 
peared from observation, and 40 were known to be living—one eleven years ami 
eight months after the operation. As Edebohls says, the difficult thing fa 
determine is the existence of chronic Bright’s disease before operation. \<> 
case should be regarded as such on the urine examination alone. The-eardin- 
vascular condition should be studied and the retime. There is probable a 
small group of suitable cases—the subacute and chronic forms which bil¬ 
low the acute infections—in which the outlook is hopeless from medical treat¬ 
ment. 


VIII. AMYLOID DISEASE. 

Amyloid (lardaceous or waxy) degeneration of the kidneys is simply t* 
event in the process of chronic Bright’s disease, mo^ commonly in the chronit 
^nare nchy matflua nephritis following fevers, or of cachectic states. It ha- n ' 
claim to be regarded as one of the varieties of Bright’s disease? The affci-nnr 
of the kidneys is generally a part of a wide-spread amyloid degeneration <« air 
ring in prolonged suppuration, as in disease of-the-bone, in syphilis, tubcivii 
lasts, and occasionally leukaunia, lead poisoning, and gout. It yari.es curi"ii-l' 
in frequency in different localities. 

Anatomically the amyloid kidney is large and pale, the surface smooth 
and the yen® stellat® well marked. On section the cortex is large and nw 
show a peculiar glistening, infiltrated appearance, and the glomeruli arc u>r. 
distinct. The, pyramids, in striking contrast to the cortex, are of a*deq w 
color. A section soaked in dilute tincture of iodine shows spots of a walno 
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or mahogany brown color. The Malpighian tufts and the straight vessels may 
be most affected. In lardaccous disease of the kidneys the organs are not 
always enlarged. They may he normal in mho or small, pale, ami granular. 
The amyloid change is first seen in the Malpighian tufts-, and then involves 
the afferent and efferent vessels and the straight vessels. II mav he eon lined 
entirely to.them. In later stages of the disease the tubules are affected, clnelly 
the membrane, rarely, if ever, the cells themselves. 4«-*4dit.ioii. the kidnevs 
always show signs of diffuse nephritis. The Bowman's capsules are thick¬ 
ened-,'“there may be glomemlitis, and the tubal epithelium is swollen, granular, 
and fatty. 

Symptoms.—The jenal features alone mav not indicate the presence of 
Avis degeneration. Usually the associated condition gives a hint of the nature 
of the process. Th e ur ine, as a rule, shows important changes; the quantity 
is increased, and it is pale, clear, and of low specific gravity. The allnimjn is 
usually abundant, but it may ho scanty, and in rare instances ab-eiil. Pos¬ 
sibly the variations in the situation of the amyloid changes may account for 
this, since albumin is less likelv to he present when the change is lonlined to 
the vasa recta. In addition to ordmarv albumin globulin may Ik 1 pre-eiil. 
The tube-casts are variable, usually hyaline, often fully or finely granular. 
Occasionally the amyloid reaction can be detected in the hyaline cast' Dropsy 
is present in many instances, particularly when there is much anieiiiia 
or profound cachexia. It is not, however, an invariable svmplom, and 
there are eases in which it does not develop. Diiurhu'a is n common suconi- 
paniment. 

Increased arterial tension and card me hypertrophy are not usually pres¬ 
ent, except in those eases in which amyloid degeneration occurs in the sec- > 
ondary contracted kidney; under which circumstances there may he urieini.i 
and retinal changes, which, as a rule, are not met vvilh in other forms. 

Diagnosis.— By the/condition or the urine alone it is not possible to rec¬ 
ognize amyloid changes in the kidney. Usually, however, there is no diffi¬ 
culty, since the,;Bright's disease comes on in association with syphilis, pro¬ 
longed suppuration, disease of the hone, or tuberculosis, and there evidence 
, of enlargement of the liver and spleen. A suspicions oireiimstanee is the 
existence of polyuria with a large amount of albumin in the urine mid few 
easts, or when, in these constitutional affections, a large quantity of clear, 
pale urine is passed, even without the presence of albumin. 

The prognosis depends rather on the condition with which the nephritis is 
( associated. As a rule it is grave. 


IX. PYELITIS. 

(Consecutive Nephritis; Pyelonephritis; Pyonephrosis.) 

Definition.— Inflammation of the pelvis of the kidney and the conditions 
which result from it. 

Etiology.—Pyelitis in almost all cases is induced by bacterial invasion 
and multiplication, rarely by the-irritation of vanou- subs tame- mu i as nr 
: Untine, cubebs, or sugar '(diabetes). Normally the kidney can elimmate with¬ 
out han£ to itself, apparently, various bacteria carried to it l>.v the blood-cur¬ 
rent from the intestinal tract or some focus of infection; and it probably 
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' becomes infeodfr only whera.ita. resistance » lowered, as a result of some gen¬ 
eral cause, asjuUEffis, njalau.tji.tion, or miercurrenLdiaeaae, or of some local 
cause, as nephritis, displacement, congestion due to pressure of neoplasms upon 
thq_ureter, twisted ureter (Dietl’s crisis), or of operation, or where the num¬ 
ber or virulence of the micro-organisms is increased. These same factors prob¬ 
ably play an important role also in tbe other common causes of pyelitisSpscend- 
ing infection from an infected bladder (cystitis), and (tuberculous infection. 
Other causes described are variouj fevers,ecanper^^hyslatidB, thefoya of,certain 
parasites, ,cold, and bv erexert ion. Calculus seems not to be a common cause. 
It is a not uncommon complicationjfof pregnancy (French, Goulstonian Lec¬ 
tures, 1908). In T. R. Brown’s series of 20 cases, the colon-bacillus was 
obtained 7 times, the tubercle, bacillus 6, the proteua bacillus 4, a white 
staphylococcus twice, while in 1 case cultures were negative. 

Horbid Anatomy.—I n the early stages of pyelitis the mueous .membrane 
is tujftid, somewhat swollen, and may show ecjjhyjjjoses or a grayish pseudo¬ 
membrane. The urine in the pelvis is cloudy, and, on examination, numbers 
ofepitljgUaJ cells are seen. 

In the calculous pyelitis there may be only slight turbidity of the mem¬ 
brane, which has been called by some catarrhal pyelitis. More commonly the 
muepsa-is roughened, grayish in color, and thick. Under these circumstances 
there is almost always more or less dilatation of the calyces and flattening of 
the papillae. Following this condition there may be (a) extension of the sup¬ 
purative process to the kidney itself, forming a pyelonephritis; (6) a-grodu.il 
dilatation of the calyccp with atrophy of the kidney substance, and finally the 
production of the condition of pyonephrosis, in which the entire organ is rep¬ 
resented by a sac of pus with or without a thin shell of renal tissue. (i)'Aftw 
the kidney structure has been destroyed by suppuration, if the obstruction at 
the orifice of the pelvis persists, the fluid portions may be absorbed and tlu 
pus become inspissated, so that the organ is represented by a series of saccul 
containing grayish, putty-like masses, which may become impregnated wit) 
lime salts. 

. Tuberculous pyelitis, as already described, usually starts upon the apice 
of the pyramids, and may at first be limited in extent. Ultimately the condi 
tion produced may be similar to that of calculous pyelitis. Pyonephrosis i 
quite as frequent a sequence, while the final transformation of the pus int 
a putty-like material impregnated with salts, forming the so-called gcrofulou 
kidney, is even commoner. 

The pyelitis consecutive to cystitis is generally bilateral, and the kidnej 
are sometimes involved, forming the so-called s urpical Sid neys — n fu fo °"pp 11T < 
tive nephritis. There are lines of suppuration extending along the pyramid 
or small abscesses in the cortex, often just beneath the capsule; or there nw 
be wedge-shaped abscesses. The .pus organisms either pass up the tubules o 
as Steven has shown, through the lymphatics. 

Symptoms.—^The forms associated with the fevers rarely cause any sym 
toms, even when the process is extensive. 2 In mild grades there is pain in •' 
back or there may be tenderness on deep pressure on the affected side. T! 
urine, turbid and containing pus cells, some mucus, and occasional red bloc 
cells, is acid or alkaline, depending on the infecting microbe; usually the alb 
minuria is of higher grade comparati vely than the pyuria. 
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* 1 Before the condition of pyuria is establish™ mere may oe attacks of pain 
on the affected side (not reaching the severe agony of renal colic), rigors, high 
fever, and sweats. Under these circumstances the urine, which may have been 
clear, becomes turbid or smoky from the presence of blood, and may contain 
large numbers of mucus cells and transitional epithelium. These cases aro 
not common, but I have twice had opportunity of studying sifeh attacks for 
a prolonged period. In one patient the occurrence of the rigor and fever could 
sometimes be predicted from the change in the condition of the urine. Such 
cases occur, I believe, in association with calculi in the pelvis. 

Thejjlatement is not infrequently made that the epithelium in the urine 
i n pyelit is is distinctive and characteristic. This is erroneous, as may bo road- 
ilydemohstrated by comparing scrapings of the mucosa of the renal pelvis and 
of the bladder. In both the epithelium belongs to what is called the transi¬ 
tional variety, and in both regions the same conical, fusiform, and irregular 
cells with long tails are found, and yet. in pyelitis more of these tailed cells 
occur, for in cystitis one must often search long for them. 

When the pyelitis, whether calculous or tuberculous, has become chronic 
and discharges, the symptoms are: 

(1) Pyuria .—The pus is in variable amount, and may be intermittent. 
Thus, as is often the ease when only one kidney is involved, the ureter may bo 
temporarily blocked, and normal urine is passed for a time; then there is a 
sudden outflow of the pent-up pus and the urine becomes purulent. Coin¬ 
cident with this retention, a tumor mass may be felt on the side affected. 
The pus has the ordinary characters, but the transitional epithelium is not so 
abundant at this stage and comes from the bladder or from the pelvis of the 
healthy side. Occasionally in rapidly advancing pyelonephritis, portions of 
the kidney tissue, particularly of the apices of the pyramids, may slough away 
and appear in the urine; or, as in a remarkable specimen shown to me by 
Tyson, solid cheesy moulds of the calyces are passed. Casts from the kidney 
tubules are sometimes present. The reaction of the urine depends entirely 
upon the infecting microbe, whether the condition is unilateral or bilateral, 
and whether the bladder is also infected, when vesical irritability nnd fre¬ 
quent micturition may be present. Polyuria is usually present in the chronic 
cases. 

(2) Intermittent fever associated with rigors is usually present in cases 
of suppurative pyelitis. The chills may recur at regular intervals, and the 
cases are often mistaken for malaria. Owen-Hees called attention to the fre¬ 
quent occurrence of these rigors, which form a characteristic feuture of both 
calculoqp and tuberculous pyelitis. Ultimately the fever assumes a hectic 
t.'pe and the rigors may cease. 

(3) The general condition of the patient often indicates prolonged sup¬ 
puration. There is more or less wasting with anaimia and a progressive fail¬ 
ure of health. Secondary abscesses may develop nnd the clinical picture be¬ 
comes that of pyemia. In some instances, particularly of tuberculous pyelitis, 
the clinical course may resemble that of typhoid fever. There are instances 
°f pyuria recurring, at intervals, for many years without impairment of the 
hodily yjgor. Some of the chronic cases have practically no discomfort. 

(4^Physical examination in chronic pyelitis usually reveals tenderness 
°u the affected side or a definite swelling, which may vary much in size and 
46 
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ultimately attain large dimensions if the kidney becomes enormously distended, 
as in pyonephrosis. 

(5) Occasionally nervous symptoms, which may be associated with dysg- , 
ncea, supervene, or the termination may be by coma, not unlike that of dla-' 
betes. These have been attributed to the absorption of the decomposing -mate-1 
rials in the urine, whence the so-called ammonispmia. A form of paraplegia ■ 
has been described in connection with some cases of abscess of the kidney, 
but whether due to a myelitis or to a peripheral neuritis has not yet been 
determined. 

In suppurative nephritis or surgical kidney following cystitis, the patient 
complains of pain in the back, the fever becomes high, irregular, and asso¬ 
ciated with chills, and in acute cases a typhoid state may precede the fatal 
event. 

Diagnosis. —Between the tuberculous and the calculous forms of pyelitis 
’t may be difficult or impossible to distinguish, except by the detection of 
;ubercle bacilli in the pus. The examination for bacilli should be made sys¬ 
tematically, and in suspicious eases intraperitoneal injections of guinea-pigs 
should also be made. Prom jperinephric abscess pyonephrosis is distinguished 
by the more definite character of the tumor, Ahe absence of (edematous swell¬ 
ing in the lumbar region, and, most important of all, fcjie history .of the ease. 
The urine, too, in perinephric abscess may be free from pus. There are cases, 
however, in which it is difficult indeed to make a satisfactory diagnosis. A 
patietft, whom 1 saw with Fussell, had had cystitis through her pregnancy, 
subsequently pus in the urine for several months, and then a large fluctuating 
abscess developed in the right lumbar region. It did not seem possible, either 
before ot during the operation, to determine whether the case was a simple 
pyonephrosis or whether there had been a perinephric abscess caused by the 
pyelitis. 

Suppurative pyelitis and cystitis are.apt to be confounded, and perineal 
section is not infrequently performed on the supposition of the existence of 
the latter. The two conditions may, of course, coexist and prove puzzling, 
but<thejuatoryilhe higher relative grade of albuminuria in pyelitis (Hosen- 
feld, Goldberg, T. R. Brown! .ithe polvuria. 't he mode qf, dexclppment/ the 
local signs in one lumbar region,-pud the absence of pain in the bladder, should 
be sufficient to differentiate the affections. In women, by catheterization of 
the ureters, it may be definitely determined whether the pus comes from the 
kidneys or from the bladder. The cystoscope may be used for this purpose. 

Prognosis. —Cases coming on during the fevers usually recover. Tuber¬ 
culosa, pyelitis may terminate favorably by inspissation of the pus and con¬ 
version into a putty-liko substance with deposition of lime salts. Wit h p\ n- 
nephros is the dangers are increased. • P erforation 'm ay occur Intn Gift p^n to- 
tyepm. the patient may be worn out by thejh ectic fever, or^mv loid disease ni.iv 
develop. 

Treatment.-— In mild cases fluids should be taken freely, particularly the 
alkaline mineral waters, to which potassium citrate may be. added. 

The treatment of the calculous form will be considered later. Practical!' 
there are no remedies which have much influence upon the pyuria. Som« 
of the recently described urinary antiseptics, as ure ta o p i a, etc., seem to be nl 
value, especially in the acute cases. Tonics should be given, a nourishing 
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diet, and mijk and butter-milk may be taken freely. When tbe tumor haa 
fSrtned or even before it is perceptible, if the symptoms are serious ami severe, 
tti g lcidn ev gljould be explored, and, if necessary, nephrotomy or nephrectomy 
should be performed. / 


X. HYDRONEPHROSIS. 

• Definition. —Dilatation of the pelvis and ealy\ of the kidney with atrophy 
of its substance, caused by the accumulation of lion-purulent tin id-, die result 
of obstruction. , 

Etiology.- j -The condition may be congenital, lowing to some abnormality 
in t fo p ur eter or urethra. The tumor produced may bo large enough to retard 
labor. Sometimes it is associated with other malformations. Then* is a 
condition of moderate dilatation, apparently congenital, which is not connected 
.^jSth any obstruction in the duets. 

In some instances there has been .'contraction or twisting of the ureter, 
or it has beenjingertad into the kidney at an acute angle or at a high level. 
In adult life the condition may beklue to lodgment of a calculus, or to i eica- 
triciajLjtjrjcture following ulcer. 

There is a remarkable condition of hypertrophy and dilatation of the 
bladder and ureters associated with congenital defect of the abdominal mus¬ 
cles. The bladder may form a large abdominal tumor and the ureters may lie 
as large and visible as coils of the small intestine. 

' New g rowths, such as tubercle or cancer, occasionally induce lndmnephro- 
sis; more commonly, pressure upon the ureter Irom without, particularly^ 
tumoTS of tbe ovaries and uterus. Oecusionallymicatriciul bauds compress the 
ureter. ^Obstruction within the bladder may result from cancer, from hyper¬ 
trophy of the prostate with cystitis, and in the ui'uthra from stricture. It is 
stated that slight grades of hydronephrosis have been found in patients with 
excessive polyuria. 

In whatever way produced, when (he ureter is blocked Ibe secretion accu¬ 
mulates in the pelvis and infundibula. Sometimes acute lullammalion fol¬ 
lows, but more commonly the slow, gradual pressure causes atrophy of the 
papillae with gradual distention and wasting of the organ. In acquired eases 
from pressure, even when dilatation is extreme, there may usually be seen a 
thin layer of renal structure. In the most extreme stages the kidney is repre¬ 
sented by a large cyst, which may perhaps show on its inner surface imperfect 
septa. The fluid is thin and yellowish in color, and contains traces of urinary 
salts, urea, uric acid, and sometimes albumin. The secretion may be turbid 
from admixture with small quantities of pus. 

Total occlusion does not always lead to a hydronephrosis, hut may be fol¬ 
lowed by atrophy of the kidney. It appears that when the obstruction is inter- 
mi ftent or n ut complete the greatest dilatation is apt to follow. The sac may 
be enormous, and cause an abdominal tumor of the largest size. The condition 
has even been mistaken for ascites. Enlargement of the other kidney may 
compensate for the defect. Hypertrophy of the left side of the heart usually 

follows. , ... 

''Symptoms. —when small, it may not lie noticed. The congenital cases 
when bilateral usually prove fatal within a few days; when-umlateral, the 
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tumor may not be noticed for some time. It increases progressively and has 
all the characters of a tumor in the renal region. In adult life many of the 
cases, due to pressure by tumors, as in cancer of the uterus and enlargement 
of the prostate, etc., give rise to no symptoms. 

There are remarkable instances of inf~rnn‘{j{i~nf hvflrnnnpTrrrni i in which 
the tumor suddenly disappears with the discharge of a large quantity of 
clear fluid. The sac gradually refills, and the process may be repeated for 
yearn In these cases the obstruction is unilateral; a cicatricial stricture exists, 
or a valve is present in the ureter, or the ureter enters the upper part of the 
pelvis. Many of the cases are in women and associated with movable kidney. 

The examination of the abdomen shows, in unilateral hydronephrosis, a 
tumor occupying the renal region. When of moderate size it is readily recog¬ 
nized, but wheaJaige it may be confounded with ovarian or other, tumors. 
In yanng children it may be mistalcenTor sarcoma of the kidney or of the 
retroperitoneal glands, the common cause of abdominal tumor in early life. 
Aspiration alone would enable us to differentiate between hydronephrosis and 
tumor. The large hydronephrotic is frequently mistaken for ovarian 
tumor. The latter is, as a rule, more mobile, and rarely fills the deeper por¬ 
tion of the lumbar region so thoroughly. The ascending colon can often be 
detected passing over the renal tumor, and examination per vaginam, particu¬ 
larly under ether, will give important indications as to the condition of the 
ovaries. In doubtful cases the sac should be aspirated. The fluid of the renal 
cyst is clear, or turbid from the presence of cell elements, rarely colloid in'char¬ 
acter; the specific g«mty-»low; alljumin and traces of urea and uric acid are 
t usually,present; and the epithelial elements in it may be similar to those found 
in the pelvis of the kidney. In old sacs, however, the fluid may not be char¬ 
acteristic, since the urinary salts disappear, but in one case of several years’ 
duration oxalates of lime and urea were found. 

Perhaps the greatest difficulty is offered by the condition of hydronephrosis 
iti-n Ty|f)Yf<r>lp Wncy Here, the history of sudden disappearance of the tumor 
with the passage of a large quantity of clear fluid would be a point of great 
importance in the diagnosis. In those rare instances of an enormous sac fill¬ 
ing the entire abdomen, and sometimes mistaken for ascites, the character of 
the fluid might be the only point of difference. The tumor of pyonephro-is 
may be practically the same in physical characteristics. Fever is usually 
present, and pus is often found in the urine. In these cases, when in doubt, 
exploratory puncture should bo made. 

The outlook in hydronephrosis depends much upon the cause. When sin¬ 
gle, the condition may never produce serious trouble, and the intermittent 
cases may persist for years, and finally disappear. Occasionally the cyst rup¬ 
tures into. the peritonamm, more rarely through the diaphragm into the Jung- 
A remarkable case of this kind was under the care of my colleague, Halstol- 
A man, aged twenty-one, had, from his second year, attacks of abdominal pin 
in which a swelling would appear between the hip and costal margin and sub¬ 
side with the passage of a large amount of urine. In January, 1888, the -ic 
discharged through the right lung. Reaccumulations occurred on several 
occasions, and on June 9, 1891, the sac was opened and drained. He remain 
well, though there is still a sinus through which a clear, probably urinous, 
fluid is discharged. 
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The aflfi jn«y discharge spontaneously tlirouga me ureter and the fluid 
never reaecumulate. In bilater al hydronephrosis there is a danger that unemia 
may supervene. There are instances, too, in which blocking of the ureter on 
the" sound'side by calculus has been folio west l>v unemia. And. Justly, the sac 
ma y supp urate,, and the condition change to one of pyonephrosis. 

Treatment. —Cases of intermittent hydronephrosis which do not cause 
serious symptoms should be let alone, ft is stated that, in sacs of moderate 
size, the obstruction lias been overcome by shampooing. Tf practised, it should 
be done with great care. Whgftjha sac reaches a large size aspiration may lie 
p-rfry™^ and repeated if necessary. Puncture should be made in the flank, 
midway betyreen the ilium and the last rib. If the fluid rwiccnmulates and 
th e ffi c becomes large, it may be incised and drained, or. us a last resort, the 
ki dney m ay be removed. In women a carefully adapted pad and bandage will 
sometimes prevent the recurrence of an intermittent hydronephrosis. 


XI. NEPHROLITHIASIS (Renal Calculus). 


Definition. —The formation in uunouney or in its pelvis of concretions, 
by the deposition of certain of the solid constituents of the urine. 

Etiology and Pathology. —In the kidney substance itself the separation j 
of the urinary salts produces a condition to which, unfortunately, the term 
infarct has been applied. Three varieties may be recognized: (1) The tirie- 
acid infarct, usually met with at the apices of the pyramids in new-born chil- 
dren and during the first weeks of life. The priapism and attacks of cry¬ 
ing jp thn new-horn have been attributed to the passage of these in I amts 
(Southwortli); (2) the sodium-urate infarct, sometimes associated witi^ 
ammonium urate, which forms whitish lines at the apices of the pyra¬ 
mids and is met, with chiefly, but not always, in gouty persons; and (:i) the 
lime infarcts, forming very opaque white lines in the pyramids, usually in 


old peop le. 

In the pelvis and calyces concretions of the following forms occur: (a) 
Small gritty particles, renal sand, ranging in size from the individual grains 
of the uric-acid sediment to bodies 1 or 2 mm. in diameter. These may lie 
passed in the urine for long periods without producing any symptoms, since 
they are too fine to be arrested in their downward passage. 

(b) Larger concretions, ranging in size from a small pea to a liean, and 
either solitary or multiple in the calyces and pelvis. It is the smaller of these 
calculi which, in their passage, produce the attacks of renal colic. They may 
be rounded and smooth, or present numerous irregular projections. 

(c) The dendritic form of calculus. The orifice of the ureter may be 
blocked by a T-shaped stone. The pelvis itself may be occupied bv the con¬ 
cretion, which forms a more or less distinct mould. These are the remark¬ 
able cqraLcalculi, which form in the pelvis complete moulds of infundibula 
and cafycesTthe latter even presenting cup-like depressions corresponding to 
the apices of the papillfc. Some of these casts in stone of the renal pelvis are 

as beautifully moulded as Hyrtl’s corrosion preparations. 

Chemically the varieties of calculi are: (1) U r ic, 4 <a d and urates, most 
important, and forming the renal sand, the small solitary, or the large dendritic 
stones. They are very har d, the surface_is smooth, and the color reddish. 
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The larger stones are usually stratified and very dense. Usually the uric 
acid and the urates are mixed, but in children stones composed of urates alone 
may occur. 

(2) Oxalate of lime, which focam.mulberry-shaped calculi, sfadded~w4th 
points ancTspines/ They are often ver y dqrk in color, intensely .hard, and 
are a mixture of oxalate of lime and uric acid. 

(3) Phosjjhatic calculi are composed of the calqjugi_phosphate and Atip, 
^Utmonio-magnesium phosphate, sometimes mixed with a small amount of 
calcium carbonate. They arc quite common, although the phosphatic salts 
are often deposited about the uric acid or the calcium-oxalate stones. 

(4) Bare forms of calculi are made cystine, xanthine, carbonate of 
lime, indigo, and urostealith. 

The mode of formation of calculi has been much discussed. They may 
be produced by an excess of a sparingly soluble abnormal ingredient, such 
as cystine or xanthine; more frequently by the presence of uric acid in a 
very acid urine which favors its deposition. Sir William Koberts thus briefly 
states the conditions which lead to the formation of the uric-acid concretions; 
high acidity, poverty in salines, low-pigmentation, and high.percentage..of 
Ulic acid. Ord suggests that albumin, mucus, blood, and epithelial threads 
may be the starting-point of stone. The demonstration of organisms in the 
centre of renal calculi renders it probable that in many cases the nucleus of 
the stone is an agglutinated mass of bacteria. 

Bona) calculi are most common in the early and later periods of life. They 
are moderately frequent in this country, but Ihero do not appear to be spe¬ 
cial districts, corresponding to the “stone counties” in England. Men are 
jnore often affected than women. Sedentary occupations seem to predispose 
tojjtqne. 

The effects of the calculi are varied. It is by no means uncommon to find 
a dozen or more stones of various sizes in the calyces without any destruction 
of the mucous membrane or dilatation of the pelvis. A turbid urine fills the 
pelvis in which there are numerous cells from the epithelial lining. There 
are cases of this sort in which, apparently, the stones may go on forming 
and are passed for years without seriously impairing the health and without 
inconvenience, except the attacks of renal colic. Still more remarkable are the 
cases of coral-like calculi, which may occupy the entire pelvis and calyces with¬ 
out causing pyelitis, but which gradually lead to more or less induration of 
the kidney. The most serious effects are when the stone excites a suppura¬ 
tive pyelitis and pyonephrosis. 

Symptoms.—(Patients may pass gravel for years without having an attack 
of renal colic, and a stone may never lodge in the ureter. In other instance', 
the formation of calculi goes on year by year and the patient has recurring 
attacks such as have been so graphically described by Montaigne in his own 
case. A patient may pass an enormous number of calculi. Some years ago 
I was consulted by a commercial traveller, an extremely vigorous man, who 
for many years had had repeated attacks of renal colic, and had passed several 
hundred calculi of various sizes. His collection filled an ounce bottle. A 
patient may pass a single calculus, and never be troubled again. The large 
coral calculi may excite no symptoms. In a remarkable specimen of the kind, 
presented to the McGill Medical Museum by J. A. Macdonald, the patient, 
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a middle-aged woman, died suddenly with unemic symptoms. There was no 
pyelitis, but the kidneys were sclerotic. 

Rend coli c ensues when a stone enters the ureter, or follows an acute pyeli- 
tis. An attack may set in abruptly without apparent cause, or may follow 
a strain in lifting. It is characterized by agonizing pain, which starts in the 
flank..of the affected side, passes down the ureter, and is felt in the testicle 
and^aiong the inner side of the thigh. The pain may"also tadiate through 
th e abd omen and, chest, and bo very intense in the back. In severe attacks 
there are-nausea and vaunting and the patient is collapsed. The inspiration 
breaks out up on t he face mid the pulse is feeble and quick. A chill may pre¬ 
cede the .outbreak, and the temperature may rise as high as loV. No one 
has more graphically described an attack of “the stone" than Montaigne.* 
who was a sufferer for many tears: “Thou art seen to sweat with pain, to 
look pale and rod, to tremble, to vomit well-nigh to blood, to suffer strange 
contortions and convulsions, by starts to let tears drop from thine eyes, io 
urine thick, black, and frightful water, or to have it suppressed by some sharp 
and craggy stone, that cruelly pricks mid tears Mice." The symptoms persist 
for a variable period. In short attacks they do not last longer than an hour; 
in other instances they continue for a day or more, with temporary relief. 
Micturition is frequent, occasionally painful, and the urine, as a rule, is 
bloody. There are instances in which a large amount of clear urine is passed, 
probably from the other kidney. In rare cases the secretion of urine is com¬ 
pletely suppressed, even when the kidney on the opposite side is normal, and 
death may occur from urienua. Tins most frequently happens when the second 
kidney is extensively diseased, or when only a single kidney exists. A num¬ 
ber of cases of this kind have been recorded. The condition lias boon termed, 
bv Sir William Koberls, obstructive suppression. It is met with also when* 
cancer compresses both ureters or involves their orifices in the bladder. The 
patient may not appear to be seriously jll at first, and unemic symptoms may 
not develop for a week, when twitching of the muscles, great restlessness, and 
sometimes drowsiness supervene, hut, strange to say, neither convulsions nor 
coma. Death takes place usually within twelve days from the onset, of the 
obstruction. 

After the attack of colic has passed there is more or less aching on the 
affected side, and thcjiaticnt can usually tell from which kidney the stone 
b aa come. —Examination during the attack is usually negative. Very rarely 
the kidney becomes palpable. Tenderness on the affected side is common. 
In very thin, persons it may be possible, on examination of the abdomen, to 
feel the stone in the ureter; or the patient may complain of a grating sensation. 

When the calculi remain in the kidney they may produce very definite und 
characteristic symptoms, of which the following are the most important: 

(1)<JSain, usually in the back, which is often no more than a dull soreness, 
but which may be severe and come on in paroxysms. It i- usually on the 
side affected, but may be referred to the opposite kidney, and there are in¬ 
stances in which the pain lias been confined to the sound side. Ttjrgdiatea-. 
>n the direction of tfin nrotrr and may be felt in the scrotum or even in the 
penis. Pains of a similar nature may occur in movable kidneys, and there are 


* Essays, Book III, 13. 
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several instances on record in which surgeons have incised the kidney for 
stone and found none. In an instance in which pain was present for a couple 
of years the exploration revealed only a contracted kidney. 

(2) U&matu xia .—Although this occurs most frequently when the stone 
becomes engaged in the ureter, it may also come on when the stones are in 
the pelvis. The bleeding is seldom profuse, as in cancer, but in some instances 
may persist for a long time. It is aggravated by exertion and lessened by^rest. 
Frequently it only gives to the urine a smoky hue. The urine may be free for 
days, and then*a"srid&en exertion or a prolonged ride may cause smokiness, 
or blood may be passed in considerable quantities. 

(3) Py elitis. —(a) There may be attacks of severe pain in the back, not 
amounting to actual colic, which are initiated by a heavy chill followed by 
fever, in which the temperature may reach 104° or 105°, followed by profuso 
sweating. The urine, which has been clear, may become turbid and smoky 
and contain blood and abundant epithelium from the pelvis. Attacks of this 
description may recur at intervals for months or even years, and are generally 
mistaken for malaria, unless special attention is paid to the urine and to the 
existence of the pain in the back. This renal intermittent fever, due to the 
presence of calculi, is analogous to the hepatic intermittent fever, due to 
gall-ston es, and in both it is important to remember that the most intense 
paroxysms may occur without any evidence of suppuration. 

(6) More frequently the symptoms of purulent pyelitis, which have already 
been described, are present; pain in the renal region, recurring chills, and 
pus in the urine, with or without indications of pyonephrosis. 

(4) Pyuria. —There are instances of stone in the kidney in which pus 
occurs continuously or intermittently in the urine for many years. On many 
occasions between lei's and 1884 I examined the urine of a physician who had 
passed calculi when a student in 1845, and had pus in the urine at intervals 
to 1891. In spite of the prolonged suppuration he had remarkable mental 
and bodily vigor. 

Patients with stone in the kidney are oftepjrgbust, high livers, an d gou ty. 
Attacks of ..dyspepsia are not uncommon, or they may have severe headaches. 

Diagnosis.—Renal may be mistaken _f or intestinal colic, particularly if the 
distention of the bowels is marked, nrffinr..biliMy col ic pad 

di rection of th e pain, the retraction and tenderness of the tosticlo'tlie-accur- 
r ence of haa mfltjipia, ancl aMoredJdjaracter of the urine are distinctive fea¬ 
tures! Attention may again be called to the fact that attacks simulating renal 
colftfare associated with movable kidney, or oven, it has been supposed, without 
mobility of the kidney, with the accumulation of the oxalates or uric acid m 
the pelvis of the kidney. The di agnosis be tween a stone ift .the kidney and 
st one in the blad der is not always easy,. though in the latter the pain is 
particularly about the neck of the bladder, and not limited to one side. In 
the uric-acid or uratic renal stone, the urine is acid, thus aiding us in differ- 
entiafl Sg it from a bladder stone, when alkaline’urine is the rule. It is 
stated that certain differences occur in the symptoms produced by different 
sorts of calculi. The In pgr nrie arid nalnul-: 1 «m frequently prodnsn-fr’''' 1 ** 
symptoms. On the other hand, as tbo nTnlntrf nf limo ia n-.inMf»W.aalonllW. 
it is apt to produce more, pain (often of a radiating character) than the 
lithic-acid form, and to cause htemorrhage. In both these forms the urine 
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is acid. Th e pho sphatic calculi are stated to produce the most iutense pain* 
and the u ring , mo nly alkaline. Tlie Roentgen rays are becoming of more 
and more value in determining the presence and position of a stone. 

* Treatment.—In the attacks of renal colic great relief is experienced by 
the,h ot bath, which is sometimes sufficient to relax the spasm When the pain 
ttpVfry intense morp hia should be given hypodermically and inhalations of 
may bo necessary until the elfects of the anodyne are manifest, 
[^applications are sometimes grateful—hot poultices, or cloths wrung out 
rfhot water. The patient may drink, freely of hot lemonade,"soda water, or 
iaHijusrater. Occasionally change in posture or imersion will give great 
relief. Surgical interference should be considered in all eases, especially when 
the stone is large or the associated pyelitis severe. 

In the intervals the patient should, as far as possible, live a quiet life, 
avoiding sudden exertion of all sorts. The essential feature in the treatment 
is tijjieep the urine- abundant and, in the uric-acid or uratic eases, alkaline'. 
The patient should drink daily a large but definite quantity of mineral water-, * 
or distilled water, which is just as satisfactory. The citrate or bicarbonate of 
potash may be added. The aching pains in the lwek are often greatly relieved 
byUEsf treatment. Many patients find benefit from a stay at Saratoga. Med¬ 
ford, Poland, or other mineral springs in (he United Slates, or at Vichy or 
Ems in Europe. 

The diet should be carefully regulated, and similar to that indicated in the 
early stages of gout. Sir William Roberts recommends what is known as the 
; solvent treatment for uric-acid calculi. TJjji citrate of potash is givuu in large 
doses, Half a drachm to a drachm, every three hours in a tumblerful of water. 
This should be kept up for several months. I have had no success with this 
treatment, nor, when one considers the character of the uric-aeid stones 
usually met with in the kidney, does it seem likely that any solvent action 
could be exercised upon them by changes in the urine. This treatment should 
be abandoned if the urine becomes ainmoniaenl. 

The value of gipyraaino as a solvent of uric-acid gravel or of uric-aeid 
stones has been much discussed of late. While outside the liody a watery solu¬ 
tion of the drug has this power in a marked degree, the amount excreted in 
the urine as given in the ordinary doses of 15 grains daily seems lo have very 
little influence. Several observers have shown that the percentage of piper¬ 
azine excreted in the urine, when taken in doses of from 1 to 'l grammes, has, 
when tested outside of the body, little or no influence as a’solvent (Fawcett, 
Gordon). 


TTTT. TUMORS OF THE KIDNEY. 

These are benign and malignant. Of the benign tumors, the mo-t com¬ 
mon are the small nodular fibromata which occur frequently in the pyra¬ 
mids, and occasionally lipoma, angioma, or bjmphadcnoma. 'ihe adenomata 
may be congenital. In one of my cases the kidneys were greatly enlarged, 
contained small cysts, and numerous adenomatous structures throughout both 
or gans. 

*Some of these, if we judge by the laudatory reports, are as potent as the waters of Cor- 
* ena i declared by Montaigne to be “ powerful enough to break stones.” 
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Malignant growths—cancer or sarcoma —may be either primary or second¬ 
ary. The sajeonjata are the most common, either alveolar sarcoma or the 
remarkable form containing striped muscular fibres—rhabdomyoma. They 
are very common tumors in children. One of the most common and important 
renal tumors is the hypernephroma, growing in or upon the organ from the 
adrenal tissue—the aberrant “ rests ” of Grawitz. A. 0. J. Kelly, Ramsay, 
and Ellis have made important contributions to our knowledge of this form. 
Of 163 cases only 6 were extra-renal (Ellis). They may be small and in the 
renal cortex or form large tumors with extensive metastases, particularly 
in the lungs, Kelly states that most of the primary carcinomas and alveolar 
sarcomas of the kidney are really hypemephromata. 

The tumors attain a very large size, and almost fill the abdomen. In chil¬ 
dren they may be enormous. Morris states that in a boy at the Middlesex Hos¬ 
pital the tumor weighed 31 pounds. They grow rapidly, are often soft, and 
haemorrhage frequently takes place into them. In the sarcomata, invasion of 
the pelvis or of the renal vein is common. The rhabdomyomata rarely form 
very large tumors, and death occurs shortly after birth. In one of my cas>- 
the child at the age of three years and a half died suddenly of embolism of 
the pulmonary artery and tricuspid orifice by a fragment of the tumor, which 
had grown into the renal vein. 

Symptoms.—The following are the most important: (1) Haematuria in 
one-half the cases, which may be the first indication. The blood is fluid or 
clotted, and there may be very characteristic moulds of the pelvis of the kidney 
and of the ureter. It would no doubt lie possible for such to form in the 
luematuria from calculus, but 1 have never met with a case of blood-cads 
of the pelvis and of the ureter, either alone or together, except in cancer. It 
is rare indeed that cancer elements can be recognized in the urine, and jet 
the diagnosis has been made in this way. 

(2) Pain is an uncertain symptom. In several of the largest tumors which 
have come under my observation there has been no discomfort from beginning 
to close. When present, it is of a dragging, dull character, situated in the 
flank and radiating down the thigh. The passage of the clots may cause great 
pain. In one case the growth was at first upward, and the symptoms for some 
months were those of pleurisy. 

(3) Progressive emaciation. The loss of flesh is usually marked and 
advances rapidly. There may, however, be a very large tumor without 
emaciation. 

Physical Signs. —Tn almost all instances tumor is present. When small 
and on the right .side, it may be. yery movable; in some instances, occupy mf 
a position in the iliac fossa, it has been mistaken for ovarian tumor. The 
large growths fill the flank and gradually extend toward the middle has 
occupying the right or left half of the abdomen. Inspection may show two oi 
three hemispherical projections corresponding to distended sections of the 
organ. In children the abdomen may reach an enormous size and the vein 
are prominent and distended. On bimanua l .palpation the tumor is felt h 
nocflUT ttiA InrnW TPjrjfm ani csuLnsuallybe.Uflfid slightly fromiteied: 11 
some cases it is very movable, even when large; in others it is fixed, firm. an< 
solid. The .respiratory movements ha ve hu t slight influenca upon it. Rap'dl 
growing renal tumors are soft, and on palpation may give a sense of fluctua 
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tion. A point of considerable importance is the fact that the colon crosses the 
tumor, and can usually be detected without difficulty. 

Diagnosis. —In children very large abdominal tumors are either renal or 
Retroperitoneal. ^The retroperitoneal sarcoma tLobuteiu’s ctM&er) is more eeji- 
jSral, but may attain as large a size. If the ease is seen only toward the end, a 
differential diagnosis may be impossible; but as a rule the sareorya is less mov- 
ii ^1g r . It is to be remembered that these tumors may imade the kidney. On 
thn left “ il1n nn enlarged spleen is readily distinguished, as the edge is very 
(listuifit and the notch or notches well marked : it descends dyuiug.respiration, 
and_t |n » gn] iyn lies behind, no t. in . Ia mt-of-it. - On the .right side growtlis of the 
liyfiEJtre occasionally' confounded with renal tumors; but such instances are 
rare, and there can usually be detected a zone of .ranmanoa between the upper 
uiaigiB-ofthwrenal tumor and tbe ribs, hale in the disease, however, this is 
not possible, for the renal tumor is in close union with the lnor. 

A malignant growth in a movable kidney may bo very deceptive and may 
simulate cancer of the ovary or myoma of the uterus. The great mobility 
upward of the renal growth and the negative result of examination of the 
pelvic viscera are I he reliable points. 

When the growth is small and the palient in good condition removal of the 
>rgan may he undertaken, but the percentage of cases of recovery is very small, 
inly 5.4 per cent ((!. Walker). 

•3CTTT CYSTIC DISEASE OF THE KIDNEY. 

The following varieties of cysts are met. with : 

I. The snfall cysts, already described m connection with the chronic 

nephritis, which result from dilatation of obstructed tubules or of llownian’s 
capsules. There are cases very difficult to classify, in which the kidneys are 
greatly enlarged, and very cystic in middle-aged or elderly persons, and yet 
not so lurge as in the congenital form. , 

II. Solitary cysts, ranging m size from a marble to ail orange, or even 
larger, are occasionally found in kidneys which present no other changes. In 
exceptional cases, they may form tumors of considerable size. Newman oper¬ 
ated on one which contained 25 ounces of blood. They, too, in all probability, 
rasult-iiom. obstruction. 

III. Th e polyc ystic kidneys in which the greatly enlarged organs, weighing 
even as much as six pounds, are represented by a conglomeration of cysts, vary¬ 
ing in size from a pea to a marble. Little or no renal tissue may be noticeable, 
although in microscopical sections it is seen that a considerable amount re¬ 
mains in the interspaces. The cysts contain a clear or turbid llmd. sometimes 
reddish-brown or even blackish in color, and may be of a colloidal consistence. 
Albumin, blood crystals, cholesicrin. with triple phosphates and fat drops are 
found in the contents. Urea and uric acid are rarely present. The cysts 
are lined by a flattened epithelium. They occur in the feet us, and sometimes 
are of such a size as to obstruct labor. In the adult they are usually bilateral, 
and there is every reason to believe that they begin in early life and increase 
“fradually. Indeed, a progressive growth has been noticed in some cases (Alfred 
King). They may be found in connection with cystic disease of the liver and 
Aher organs. It is difficult to account for the origin of this remarkable eon- 
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dition, which some regard as a defect of development rather than a patho¬ 
logical change, and point to the association in the fatal cases of other anoma¬ 
lies, as imperforate anus. Shattock and Bland Sutton have suggested that 
the anomaly of development is a failure of complete differentiation of the 
Wolffian bodies, but embryologists whom I have consulted on this point tell 
me that this is most unlikely. Others believe the condition to be a new growth 
—a sort of mucoid endothelioma. 

It is interesting to note that several members of a family may be affected. 
I have reported an instance in which mother and son were the subjects of 
the disease. 

Symptoms. —Of five cases which I have seen in adults the condition was 
recognized during life in four. The features are characteristic. 

(а) Bilateral tumors in the renal regions, which may increase in size 
under observation. They may cause great enlargement of the upper zone of 
the abdomen. The colon and stomach are in front of the tumors, on the 
surface of which in very thin subjects the cysts may be palpable. 

(б) Hsematuria, which may recur at intervals for years. 

(c) The signs of a chronic interstitial nephritis—(1) pallor or muddy 
complexion; in rare instances a bronzing of the skin; (2) sclerosis of the 
arteries; (3) hypertrophy of the heart with accentuated second sounds; 
(4) urine abundant, of low specific gra\ity, with albumin, and hyaline and 
granular tube-casts, and in one of my cases there were cholesterin crystals. 
Death occurs from uraemia or the cardio-vascular complications of chronic 
Bright’s disease. A rare event is rupture of a cyst with the formation of a 
perinephric abscess and peritonitis. In two of my cases the skin became much 
i pigmented. 

While both kidneys are, as a rule, involved, one may be much smaller than 
the other. 

Operation is rarely indicated, unless the condition is found to be uni¬ 
lateral, in which case Morris has removed the kidney in several instances, and 
the patients have remained well for years. 

IY. Occasionally the kidneys and liver present numerous small cysts scat¬ 
tered through the substance. The spleen and the thyroid also may be involved, 
and there may be congenital malformation of the heart. The cysts in the 
kidney are small, and neither so numerous nor so thickly set as in the con¬ 
glomerate form, though in these cases the condition is probably the result <d 
some congenital defect. There arc cases, however, in which the kidney.- art 
very large. It is more common in the lower animals than in man. 1 have 
seen several instances of it in the hog; in one case the liver weighed 40 pound- 
and was converted into a mass of simple cysts. The kidneys were less involved 
Charles Kennedy found references to 12 cases of combined cystic disease of tl« 
liver and kidneys. 

The echinoccocus cysts have been described under the section on para-it 
Paranephric cysts (external to the capsule) are rare; they may reach a hug 1 
size. 
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Suppuration in the connective tissue about the kidney may follow (1) 
hln fffl (&) the extension of lntlaniuiation from the pelvis of the 

kidney, the kjdney-itsolf, or the ureters; (j|). iierl'oratiou of tlje bowel, most 
commonly the appendix, in some instances the colon; (4) extension of sup¬ 
puration from the spine, as in caries, or from the pleura, as in empyema; (5) 
as a sequel of the fevers, particularly in children. 

Post mortem the kidney is surrounded by pus, particularly at the posterior 
part, though the pus may lie altogether in front, between the kidney and (lie 
peritonaeum. Usually the abscess cavity is extensive. The ,pns is often offen¬ 
sive and may have a distinctly ficeal odor from contact with the large bowel. 

It may burrow in various directions and burst into the pleura and he dis¬ 
charged through the lungs. A more frequent direction is down the psoas 
muscle, when it appears in the groin, or it may pass along the ilincus fascia 
and appear at PonparfsTTgaiiienr'TTniay perforate the bowel or rupture into 
the'pwttwnfe’um; sometimes it penetrates the bladder or vagina. 

~Postmortem we occasionally' find a condition of diroitic perinephritis in 
which the fatty capsule of the kidney is extremely firm, with numerous bands 
of fibrous tissue, and is stripped off from the proper capsule with the gieatcst 
difficulty. Such a condition probably produces no symptoms. 

Symptoms.—‘There may lie intense pain, aggravated by pressure, in tho 
lumbar region. In other instances, the onset is insidious, without pain in tho 
renal region; on examination signs of deep-seated suppuration mav be detected. 
Ou the affected side there is usually pain, which may bo referred to the neigh- • 
Imrhood of the hip-joint or to (lie joint itself, or radiate down the tlngh and he 
associated with the retraction of (lie testis.. The patient lies with the t ngi 
flexed, so as to relax the psoas muscle, and in walking throws, as far as pos¬ 
sible.' the weight on the opposite leg. Tie also* keeps the spine immobile, 
assumes a stooping posture in walking, and has great difficulty in voluntari y 


adducting the thigh (Gibney). 

There-may be pus in the urine if the disease has extended from the pelvis 
or the kidney, but in other forms the urine is clear. When-pu* has formed 
there-aie usualfo chills with irregular fever and sweats. Ou examination, 
deepi-seate&jnduration is felt between the last rib and the crest of the ilium. 
Bimanual palpation may reveal a distinct tumor mass. CEdcma or puffiness 

of the skin is frequently present. . . , 

~ Diagnosis.—Tho diagnosis is usually easy; when doubt exists the aspirator 
needle should be used. We can not always differentiate the primary forms 
from those due to perforation of the kidney or of the bowel. This, however, 
makes but little difference, for the treatment is identical. It is usually po.- 
sible by the history and examination to exclude diseases of the ver ™ 
children hip-joint disease may be suspected, but the pain is ug cr > a 
is no fulness or tenderness over the hip-joint itself. 

The treatment is dear-early, free, and permanent drainage. 



SECTION VIII. 


DISEASES OF THE BLOOD AND DUCTLESS 

GLANDS. 

L AN2EMIA. 

Definition.— Anamiift may be defined as a reduction in the amount of the 
blood as a whole or of its corpuscles, oligocythemia, or of certain of its more 
important constituents, such as albumin and hemoglobin. 

* Pseudo-Anamk.— The state of the skin and mucous membranes is usually 
X safe guide in judging of the presence of anaemia. There are certain con¬ 
ditions in which this is deceptive, and a marked pallor may exist with nearly 
normal corpuscles and hemoglobin. (1) The pallor of nausea and the anemia 
following a drinking-bout (Katzenjammer!); (2) the apparent anemia of 
Bright’s disease, of certain cases of heart disease, of early arterio-sclenws 
(Stengel); (3) of the morphia habitue , sometimes of the lead worker; and 
k (4) of certain perfectly healthy individuals who are, so to speak, bom pale 
and stay pale—these are some of the conditions in which with a p^eudo- 
anaemia there is a normal or nearly normal blood-count and color index. 

Anaemia may be local or general. 

local Anaemia.—Tissue irrigation with blood is primarily from the heart, 
but in all extensive systems of this sort provision is made at the local terri¬ 
tories for variations in the supply, according to the needs of a part. The 
sluices are arranged by means of the stop-cock action of th e ar teries, which 
contract or expand under the influence of the vaso-motor ganglia, central and 
peripheral. If the sluices of one large district are too widely open, so much 
blood may enter that other important regions have not enough to keep them 
at work. \Local anaemia of the brain, causing swooning, ensues when the 
mesenteric channels, capable of holding all the blood of the body, are wide 
open. ^Emotional stimuli, reflex from pain, etc., removal of pressure, as after 
tapping in ascites, may cause this. It is probable that many of tho nervous 
and other symptoms in enteroptosis are due to the relative anaemia of the 
cerebral and spinal systems, owing to the persistent overflowing of the mivn- 
teric reservoir. '.We know very little of local anaemia of the various organs 
but poroibly functional disturbance in the liver, kidneys, pancreas, heart, etc., 
may result from a permanently low pressure in the local blood “main-- 
'Anemia from spasm of the arterial walls is seen in Eaynaud’s disease, which 
usually affects the peripheral vessels, causing local syncope of the fingers, hut 
it may occur in the visceral vessels, particularly of the brain, and cause tem¬ 
porary hemiplegia, aphasia, etc. 
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Qenenl a naemia may be: (1) Secondary or symptomatic; (2) prininry, 
essential, or cytogenic. 

Secondary An.k.mia. 

Under this division comes a large pro|)ortion of all eases. The following 
are the most important groups, based on the etiology: 

(1) Anaemia from haemorrhage, either traumatic or spontaneous. Tho 
loss of blood may be rapid, as in lesions of large vessels, in injury or in rup¬ 
ture of aneurisms, in ulcer of the stomach or duodenum, or in ]>o-t-portum 
haemorrhage. If the loss is excessive, death results from lowering of the 
arterial pressure. In sudden profuse haemorrhage the loss of 2 or 1 pounds 
of blood may prove fatal. In the rupture of an aneurism into the pleura tho 
loss of blood may amount to 74 pounds, the largest quantity I lime known to 
be shed into one cavity. In a ease of hiemalemesrs the patient lost over to 
< rfrands of blood in one week and yet recovered from the immediate efforts. 
Byen after very severe luemorrhage the number of red blood-corpuscles is not 
'reduced so greatly as in forms of idiopathic amrniia. Thus in one ease ju-t 
mentioned, at the termination of the week of bleeding there were nearly 
1,390,000 red blood-corpuscles to Hie cubic millimclrc. Tho pi'orr— of regeijf 
eration goes on with great rapidity, and in some “ bleeders " a week or ten 
days suffice to re-establish the normal amount. The watery and 'aline con¬ 
stituents of the blood are readily restored by absorption from the gastro¬ 
intestinal traet. iThe albuminous elements also are quickly renewed, hut it 
may take weeks or months for the corpuscles to reach the normal standard. 
The haemoglobin is restored more slowlv than the corpuscles. Chart XVI, 
page 720, illustrates the rapid fall and gradual restitution in a ease of 
severe purpura hteniorrhagiea. In September the blood-count was: red bloml- 
corpuscles, 5,350,000; leucocytes, 5,500; lucmoglobin. Of per cent. 

The microscopical characters of the blood after severe luemorrhage may 
not be greatly changed. > The red corpuscles show, usually, rather more 
marked differences in size than normally, while tho average size may be a 
trifle reduced; there may he a'moderate poikilooylosis. .The corpuscles are 
paler than normally. ' Nucleated red corpuscles appear, almost always, -non 
after the haemorrhage; they are, however, not numerous, except when their 
large number indicates the .so-called blood crisis.' Those are small hoilu- of 
about the same size as a normal red corpuscle with a small, round, dis-ply 
staining nucleus. <'Free nuclei may he found. ‘The colorless corpuscles are, 
at fi rst, ipeypAsed in number. There is a moderate leucocytes^, the differen¬ 
tial count showing an increase in the multinuelear nentrophiles w ilh-a d i m i¬ 
n ution in flip small m on o n 11 clear elements. 'During recovery the leueoeytosis 
diminishes. >«The color index is low. ns the hemoglobin regenerates more slowly 
and tSo corpuscles are smaller and lighter. 

The reduction in hemoglobin is always proportionately greater than that 
in the corpuscles. 

In some instances a rapidly fatal anaemia may follow a single severe 
haemorrhage, as in post-partum cases, or repeated small hemorrhages, as in 
Purport. Here the appearances of the red corpuscles are mueh the aame, 
except in the total absence of nucleated red corpuscles. 

TheJfiujjpeytes in these cases are usually reduced in number f the poly- 
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nuclear elements are present in a relatively diminish^ proportion, while the 
'.small mononuclear forms are numerous. 'Post mortem there is a total absence 
of any regenerative activity on the part of the bone-marrow. 

The above description is of the blood changes after one severe hemorrhage. 
In the case of repeated hemorrhages the picture depends upon the interval 
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Chart XVI. —Illustrates the Rapidity with which Aiushia is Prodcord nr Purpura 
Hajhourhaqica and the Gradual JUcovkry. Jfc 


between the losses of blood: if long enough to allow complete regeneration 
each time the total amount of blood lost may be excessive and yet the patient 
recover rapidly after the last as in a case of phthisis mentioned by Ehrlich 
who lost by haemoptysis twenty kilogrammes of blood in six and. a Half months. 

If, however, the intervals are so short that recovery from each is not 
possible there soon occurs .a chronic anaemia with very tardy regeneration; a 
hydraemic plasma, low color index, and lymphocytosis. 

(3) Anaemia is frequently produced by long-continued drain on the albu¬ 
minous materials of the blood, as in, chronic suppuration andi^jigbPg disease. 
Prolonged-lactation acts in the same way. - Rapidly growing tumors may 
cause a profound anaemia, as in gastric cgneer. The characters of the blood 
here may be much the same as in the acute cases. Usually the poikilocytosis 
is more.marked; in severe cases it may be excessive. The jmeseiice, however, 
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of the very large corpuscles, such as one sees in pernicious anaemia, is not 
noted, the av erage size appearing to be rather smaller than normal. 

Nucleated red corpuscles are usually scanty. In long-continued chronic 
secondary - anaemias occasional larger nucleated red corpuscles may be seen, 
bodies with larger palely staining nuclei; in some of these cells karyokinctic 
figures occur. Nucleated red corpuscles with fragmentary "nuclei may also 
be seen. 


The leneeeytes may be increased in number, though in some severe chronic 
cases there may be a diminution. 

(3) Anamia from Inanition.—This may be brought about by defective 
food-supply,, or by conditions which interfere with the proper reception and 
prejftation of the food, as in cancer of the (esophagus and chronic dyspepsia. 
The reduction of the blood mass may lie extreme, but the plasma suffers pro¬ 
portionately more than the corpuscles, which, even in the wasting of cancer 
of the oesophagus, may not be reduced more than one-half or three-fourths. 
The reduction in the plasma may be so great that the corpuscles show a 


relative increase. 

(4) Toxic anemia is induced by the action of certain poisons on the 
blood, such as lead, mercury, and arsenic, among inorganic substances, and 
the virus of syphilis and malaria among organic poisons. They act cither 
by directly destroying the red blood-corpuscles, as in malaria, or by jpereas- 
ing the rate of ordinary consumption. The anaimia of pyrexia may in part 
be due to a toxic action, but is also caused in part by the disturbance of 
digestion and interference with the function of the blood-making organs. 


Pbimaey on Essential Anemia. 


1. Chlorosis. 


Definition. —An anmmia of unknown cause, occurring in young girls, char¬ 
acterized by a marked relative diminution of the h®moglobin. 

Etiology.-— It is a disease of girls, more often of blondes than of brunette. 
It is doubtful if males are ever affected. I have never seen true chlorosis in 
a boy. The ago of onset is between the fourteenth and seventeenth years; 
under the age of twelve cases are rare. Recurrences, which are common, may 
extend into .<Ae third decade. Of the essential cause of the disease wc know 
nothing. ■ There exists a lowered energy in the blood-making organs, asso¬ 
ciated in. some obscure way with the evolution of the sexual apparatus in 
women, iHereditary influences, particularly chlorosis and tuberculosis, play a 
part in some cases. Sometimes, as Virchow pointed out, the condition exists 
with a defective development (hypoplasia) of the circulatory an genera ive 


6 The disease is most common among the ill-fed, overworked girls of large 
towns, wh o are con fined all, day in close, badly lighted rooms, 
much stair-dimbmg. Cases occur, however, under the most favorable con 
ditions of life, but not often in country-bred girls, as Maudlin sings m th 
Complect Angler ,fiack of proper exercise an<g* fresh air, andtheuseof 
►improper food art important factors.* Emotiomfl and/pervous 
may befprominent—so prominent thai/certain writers have regarded the dm- 
as a neurosis. De Sauvages speaks of 4 chlorose par amour. Newly 
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arrived Irish girls were very prone to the disease in Montreal. The “ corset 
and chlorosis ” expresses 0. Bosenbach’s opinion. Menstrual disturbances are 
Bpt uncommon, but are probably a sequence, not a cause, of chlorosis. Sir 
Andrew Clark believed that constipation plqys an important role, and that 
the condition is in reality a voproemia due to the absorption of poisons—leueo- 
maines and ptomaines—from the large bowel, a view which does not seem 
very reasonable, considering the great frequency of constipation both in 
women and in men. 

Symptoms. — (a) Qese&al.—T he symptoms of chlorosis are those of 
ansemia. The subcutaneous fat is well retained or even increased in amount. 
The complexion is peculiar; neither-the blanched aspect of haemorrhage nor 
the muddy pallor of grave anaemia, but a curious yellow-green tinge, which 
has given to the disease its name, and its popular designation, the green sick¬ 
ness. Occasionally the skin shows areas of pigmentation, particularly about 
the joints. In eases of moderate grade the color may be deceptive, as the 
cheeks have a reddish tint, particularly on exertion (chlorosis rubra). The 
subjects complain of breathlessness and palpitation, and there may be a tend¬ 
ency to fainting—symptoms which often lead to the suspicion of heart or 
lung disease. Puffiness of the face and swelling of the ankles may suggest 
nephritis. The disposition often changes, and the girl becomes low-spirited 
and irritable. The eyes have a peculiar brilliancy and the sclerotica are of a 
bluish color. 

(6) SrKCiAL Features. — Blood .—The drop as expressed looks pale, 
Johann Duncan, jn lHGt, first called attention to the fact that the essential 
feature was not a great reduction in the number of the corpuscles7 but a 
•quantitative change in the haimoglobin. The corpuscles themselves look pale. 

In 63 consecutive cases examined at my clinic by Thayer, the average num- 
hfix per cubic millimetre of the red blood-corpuscles was 4,096,544, or over 
80 .per. cent, whereas the percentage of haemoglobin for the total number a as 
42.3 per cent. The accompanying chart illustrates well these striking differ¬ 
ences. There may, however, be well-marked actual anaemia. The lowest blood- 
count in the series of cases referred to above was 1,932,000. There may lie 
all the physical characteristics and symptoms of a profound anaemia with the 
renumber of the blood-corpuscles nearly at the norqfi. standard. Thus in one 
instance the globular richness was over 85 per d%ii, with the htemoglobin 
about 35. No other form of anaemia presents this feature, at least with the 
same constancy and in the same degree. The importance of the reduction in j 
the haemoglobin depends upon the’'fact that it is the iron-containing elements 
of the blood with which in respiration the oxygen enters into combination. 
This marked diminution in the iron has also been determined by chemical 
analysis of the blood. The microscopical characteristics of the-blood are as 
follows: In severe cases the corpuscles may be extremely irregular in size and 
shape—poikilocytosis, which may occasionally be as marked as in some cases 
of pernicious anaemia. The; large forms of red blood-cells are not as com¬ 
mon, and the averagei-sizc is stated to be below normal. iThe color of the 
corpuscles is noticeably pale and the deficiency may be seen either in indi¬ 
vidual corpuscles or in the blood mixture prepared for counting, i Nucleated 
red corpuscles (normoblasts) are not very uncommon, and may vary greatly 
in numbers in the same case at different periods. ^The-loueocytes may show 
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a slight increase; the average in the 63 cases above referred to was 8,467 per 
cubic millimetre. "r 

(c) Gabteo-intestinai, Symptoms. —The appetite is capricious, and par 
. tienta often have a longing foj unusual articles, parti cularly arid* l n some 
' instances .^ eat.alLsorts of indigestible things, such as chalk or even earth. 
1 Superaeidity of the gastric juice is commonly associated with chlorosis. In 
19 out of 91 cases in Itiegel’s clinic this condition was found to exist. In 
the other two instances the acidity was normal or a trifle increased. : Distress 



after eating and even cardialgic attacks may be associated, with it. Con¬ 
stipation is a common symptom, and, as already mentioned. 1ms been regarded 
88 an ftnportant element in causing the dise ase. A majority of chlorotic girls 
whoHear corsets" havPgSsffbpfosis. and on inflation the stomach will be found 
vertically placed; sometimes the organ Js. very much dilated. The motor 
power-is usually well retained. Enteroptosis with palpable right kidney is 
not uncommon. 





T24 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


^ (d) Cieculatoby Symptoms. —Palpitation of the heart occurs on exer- 
tufc, and may be the most distressing symptom of which the patient com¬ 
plains. Percussion may show slight increase in the transverse dulness. A 
systolic, murmur is heard at the apex or at the base; more commonly at the 
latter, but in extreme c^s at both. A diastolic murmur is rarely heard. 
The systolic murmur is usually loudest in the second left intercostal space, 
where there is sometimes a distinct pulsation. The exact mode of production 
is still in dispute. B alfour holds that it is produced at the mitral orifice by 
relative insufficiency of the valves in the dilated condition of the ventricle. 
'On the right side of the neck over the jugular vein a continuous murmur 
may be heard, the bruit de diable, or humming-top murmur. 

The pulse is usually full and soft. Visible impulse is present in the veins 
of the neck, as noted by Lancisi. Pulsation in the peripheral veins is some^ 
times seen. Thrombosis in the veins may occur, most commdtty in the 
‘’femoral, but in other instances in the cerebral sinuses there may be multiple 
thrombi. In 86 cases the veins of the legs were affected in 48, the cerebral 
sinuses in 29 (Lichtenstem). The chief danger in thrombosis of the extremi¬ 
ties is pulmonary embolism, which occurred in 13 of 52 cases collected by 
* Welch. 

> As in all forms of essential anaemia, fever is not uncommon. Chlorotic 
patients suffer frequently from headache and neuralgia, which may be parox¬ 
ysmal. The hands and feet arc often cold.' Dcrmatographia is common. 
Hysterical manifestations are not infrequent. Menstrual disturbances are very 
common—amenorrhcea or dysmenorrhoea. With the improvement in the blood 
condition this function is usually restored. 

*■ Diagnosis, —The green sickness, as it is sometimes called, is in many in¬ 
stances recognized at a glance. The well-nourished condition of the girl, the 
peculiar complexion, which is most marked in brunettes, and the white or 
bluish sclerotics are very characteristic. A special danger exists in mistak¬ 
ing the apparent anaemia of the early stage Qf julmonary tuberculosis for 
chlorosis. Mistakes of this sort may often be avoided by the very simple 
test furnished by allowing a drop of blood to fall on a white towel or a piece 
of blotting paper—a deficiency in haemoglobin is readily appreciated. The 
, palpitation of the heart and shortness of breath frequently suggest heart-dis¬ 
ease, and the oedema of the feet and general pallor cause the cases to be mis¬ 
taken for Bright’s -disease. In the great majority of cases the characters of 
the blood readily separate chlorosis from other forms of anaemia. 


Idiopathic or Progressive Pernicious Ancemia. 

The disease was first clearly described by Addison, who called it ffio- 
pathio anrnmi a. Channing and Gusserow described the cases occurring post 
partum, bu t to Biermer we o we a revival of interest, in the subject. 

** Etiology.— The existence of a separate disease worthy oh' the term pro¬ 
gressive pernicious anaemia has been doubted, but there The very many 
cases in which, as Addison says, there exist none of the usual causes or 
concomitants of anaemia. Cliwiwtiy there are several different gro ups whic h 
present: the nharonteiM-n^.pregaBaauta nnrl pornifjpiis anaemia ailji are etiolo g- 
i eally differ ent.. Thus, a fatal anaemia may be due to the presence of para- 


anemia. 


gltee, or may.follw haanorrhage, or be associated with chronic atrophy of the 
stomach; blit when we have excluded all these causes there remains a group 
which, in the words of Addison, is characterized by a "general ansemia 
vflCCniring without any discoverable cause whatever, cases in which there had 
no previous loss of blood, no exhausting diarrhoea, no chlorosis, no 
pjupura, no renal, splenic, miasmatic, glaudular, strumous, or malignant 
'disease.” 


William Hunter considers that the idiopathic anamiiu described by Addi¬ 
son and the propess ive pernicious aninnia of Biermer are different affections. 
That described^ Addison is a distinct disease, while that described by Bier- 
,mer'la“a frequently recurring group of symptoms met witli in very different 

f ditions of disease.”/ Hunter holds that there are two important factors 
the disease, (a) haemolysis and (b) a chronic septic infection often asso¬ 
ciated with a specific glossitis, and oral, gastric, and intestinal sepsis. 

Idiopathic ansemia is widely distributed. It is of frequent occurrence 
in the Swiss cantons, and it is common in the United States. Tt affects inid-^, 
dle-aged persons, but instances in children have been described. Of the 81 
eases in my hospital series 3(1 wore above fifty years of age; only 1 was unddlr 
twenty. Griffith mentions about 10 eases occurring under twelve yegrs of *■ 
age. The youngest patient I have seen was a hoy of ten. .Males are more t 
frequently affected than females. Of 550 cases collected by Col man, 323 were 
in men and 227 in women. Sinkler and Eshner record 3 cast's in one family, 
the father and two girls. 

With the following conditions'may be associated a profound ami’iniu not 
always to be distinguished clinically from Addison's idiopathic form: 

(a) Pregnancy and Parturition .—The symptoms may occur during png-* 
nancy, as in 19 of 29 cases of this group in Eiehhorst’s table. More com¬ 
monly, in my experience, the condition has been post partum. 

(b) Atrophy of the Stomach. —This condition, early recognized by Flint 
and Fenwick, may certainly cause a progressive pernicious nnamiia. By mod¬ 
ern methods it may now be possible to exclude this extreme gastric atrophy. 

(er) Parasites .—The most severe form may he due to the presence of para¬ 
sites, and the accounts of cases depending upon the ancliylostomu and the 
bothriocephalus describe a progressive and often pernicious ana'inin. 

After the exclusion' of these forms there remain a large proportion, which 
correspond to Addison’s description. The researches of Quincke and Ins stu- 
denf Peters showed that there was an enormous increase in the iron in the 
liver, and they suggested that the affection was probably due to increased 
haemolysis. This has been strongly supported by the extensive observations 
of Hunter, who has also shown that the urine excreted is dui ker in color and 
coqjping pathological urobilin. The, lamoa tint of the skin o r the actu al 
i anndirm ia ftffirihnicfl , nn thia view, to .an .overproduction. To explain the 
hsanolysis, it has been thought that in the condition of faulty gastro-intestinal 
digestion, whiebus so commonly associated with these cases, poisonous mate¬ 
rials jure developed, which when absorbed cause destruction of the corpuscles. 
Certainly the case for haemolysis is very strong, and is supported by the experi¬ 
mental work of Bunting, who has been able to produce in animals a condition 
the counterpart of pernicious ansemia in man. 

Stqekman suggests that repeated small capillary haemorrhages—chiefly ip* 
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t ernal—pl ay an important role in the causation otibi. disease, which also 
explains, he holds, the existence of a great excess of iron in the liver'. 

Oh the other hand, F. P. Henry, Stephen Mackenzie, Rindfleisch, and other 
authorities incline to the belief that the essence of the disease is in defective 
hsemogenesig— in consequence' of which the red blood-corpuscles are abnor- 
m ally vulnerable. 

A Morbid Anatomy.— ^The body is rarely emaciated. ^ lemon tint of the 
skin is present in a majority of the cases. -/The muscles often are intensely 
$ed i n color, like horse-flesh, while the fat is light yellow. ^ Haemorrhages are 
common on the skin and serous surfaces. /T he hear t, is usually larg e, flabby, 
and empty. In one instance I obtained only 2 drachms of blood from the 
right heart, and between 3 and 4 from the left. The. muscle substance of the 
heart is intensely fatty, and of a pale, light-yellow color. In no affection do 
we see more extreme fatty degeneration. The lungs show no special changes. 

' The stomach in many instances is normal, but in some cases of fatal anaemia 
the mucosa has been extensively atrophied. In the case described by Henry 
and myself the mucous membrane had a smooth, cuticular appearance, and 
there was complete atrophy of the secreting tubules. ■ The liver may be anlatgcd 
an d,- fatty . In most of my autopsies it was normal in size, but usually fatty. 

'■ The iron is in excess, a striking contrast to the condition in cases of secondary 
anaemia. It is deposited in the outer and middle zones of the lobules, and in 
two specimens, which I examined, seemed to have such a distribution that the 
bile capillaries were distinctly outlined. This, Hunter states, is a special and 
characteristic lesion, possibly peculiar to pernicious anaemia. 

The spleen shows no important changes. In one of Palmer Howard's 
Pases the organ weighed only 1 ounce and 5 drachms. Thfi.iron. pigment is 
usually in excess. The lymph-glands may bo of a deep red color. The amount 
of iron pigment is increased in the kidneys, chiefly in the convoluted tubules. 
/The bone-marrow is usually red, lymphoid in character, showing great num¬ 
bers of nucleated red corpuscles, especially the larger forms called by Ehrlich 
gigniltolilasts. Cases in which the bone-marrow shows no signs of activity 
have been described as aplastic anaemia. Lichtheim and others have found 
sclerosis in the posterior columns of the cord. 

Symptoms.—The patient may have been in previous good health, but in 
many cases there is a history of gastro-intestinal disturbance, mental shock, 
or worry. The description given by Addison presents the chief features of the 
disease in a masterly way. “It makes its approach in so slow and inaidipus 
a manner that the patient can hardly fix a date to the earliest feeling of that 
languor which is shortly to become so extreme. Th e countenance gets pa le, 
the whites of the eyes become peayly, the general-fr ame flab by rather than 
wasted, the pulse, perhaps large, but remarkably s oft and coynpressih ie. and 
occasionally with a slight jerk, especially under the slightest excitement. 
There is an i ncreasing indisposition to exertion, with an uncomfortable feeling 
of faintness or breathlessness" In attempting it; the heart is readily made t<> 
ppjpjtgta ■ the w hole surface of the bo dy presents a blanched, smooth, and 
waxy a ppearance; the lips, g ums, and tong ue seem bloodless, theSaKbiness 
of the solida increases, the appetite, fails, extreme languor and faintness super¬ 
vene, breathl essne ss and palpitations are produced by the most trifling exertion 
or emotion; some slig ht oede ma is probably perceived ahonl-ihajigkles; the 
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debility becomes extreme—the patient can no longer rise from bed; the mind 
occasionally wanders; he falls i a t e- a prostrate and half-torpid state, and at 
length expires; -nevertheless, to the very last, and after a sickness of several 
months’ duration, the bulkiness of the general frame and the amount of obes¬ 
ity often present a most striking contrast to the failure and exhaustion observ- 
ible in every other respect.” 

The Blood-—T he red corpuscles may fall to onc-iifth or less of the nor. 
nal number. The average count in my 81 (in 102 admissions) hospital cases 
vas 1,575,000 per cubic millimetre—that is, in 81 per cent of the cases under 
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2,000,000 and in 12 per cent under 1,000,000 cells—and the haunoglobm was 
about 30 per cent. The hremoglobin is relatively increased, so that the indi¬ 
vidual globular richness is plus, a condition exactly the opposite to that which 
occurs in chlorosis and the secondary anaraia, in which the corpuscular rich- 
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ness in coloring matter is minus. The relative increase in the hsemoglobin is 
probably associated with the average increase in the sue of the red blood-cor¬ 
puscles. Chart XVIII, page 727, illustrates these points. Microscopically the 
red blood-corpuscles present a great variation in size, and there can be seen 
large giant forms, megalocytes, which are often ovoid in form, measuring 
8,11, or even J5 in diameter—a.circumstance which Henry regards as indi¬ 
cating a reversion to a lower type. Laache thinks these pathognomonic, and 
they certainly form a constant feature. There are also small round cells, 
microcytes, from 2 to 6 p in diameter, and of a deep red color. The corpus- 
ceB show a remarkable irregularity in form; they are elongated and rodlike 
or pyriform; one end of a corpuscle may retain its shape while the other is 
narrow and extended. To this condition of irregularity Quincke gave the 
name poikilocytosis. 

Nucleated red blood-corpuscles are almost always present, as pointed out 
by Ehrlich. It may require a long search to find them. There are two types, 
normoblasts and megaloblasts, which Ehrlich regards as almost distinctive of 
this anaemia. There are frequently forms intermediate between these two 
groups which often have irregular nuclei. A relatively large number of 
megaloblasts usually indicates a grave outlook. Though these large forms arc 
lmost characteristic, occasionally forms closely similar to them may be found 
jin the graver secondary anaemias—e. g., hothriocepbalus anaemia, anchjlosto- 
' missis—and in leukaemia. Karyokinetic figures may be seen in these bodies. 
Bed corpuscles with fragmenting nuclei are common in pernicious anaemia. 
Blood crises were first described under this name by v. Noorden. He con¬ 
sidered the phenomenon one of active blood regeneration, causing the appear¬ 
ance in the peripheral blood of large numbers of nucleated reds, which remain 
for a few days* and are followed, by a.decided gain .in the .blood-count. This 
may bo true in secondary anaemias, but in pernicious araemia they are often 
part of the terminal picture with declining count of red corpuscles and leuco¬ 
cytes, and the presence of large numbers of nucleated reds which may continue 
even for nineteen weeks, as if the marrow were making convulsive but fruitless 
efforts to restore the blood. There were 20 crises in 13 of my 81 cases, and in 
5 they were terminal events. Three-fourths of these crises were megaloblastic 
in character, in the others the cells were chiefly normoblasts. In the highest 
crisis there were 14,388 normoblasts, 400 intermediates, and 138 megaloblasts 
per cubic millimetre. Bensancon and Labbd mention a crisis with 10,000 
normoblasts and 960 megaloblasts per cubic millimetre (the intermediates 
were probably counted with the latter). Only 5 of the 20 crises were followed 
by a real gain in the count of red cells, and these were of normoblastic type. 
Th* leucocytes are generally normal or diminished in number, even to 500 
per cubic millimetre; and a markdd relative increase in the small mononuclear 
forms—in one of my cases even 79 per cent, yet with absolute number normal 
—with a diminution in the polynuclear leucocytes, is often noted. Myelocytes 
are usually found, and in one of my cases were 8 per cent. Theilood-plates are 
either absent or very scanty. 

The cardio-vascvhr symptoms are important and are noted in the de¬ 
scription given above. Heemic murmurs are usually present. The larger 
ajteriea pulsate visibly and the throbbing in them may be distressing to the 
■'’patient. /The pulse is full and frequently suggests the water -hamme r heat of 
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aortic insufficiency. The capillary pulse is frequently to be 6een. The super¬ 
ficial, veins are often prominent, and I have seen well-marked pulsation in 
them. Hsemorrhagcs occurred, either in the skin or from the mucous sur¬ 
faces, in 12 cases of my series. Hetinal luemorrhages are common. There are 
rarely symptoms in the respiratory organs. 

Gastro-intestinal sympto ms.-sueh ns dyspepsia, nausea, and vomiting, may 
be present throughout the disease. l)inrrh<en is not infrequent. The urine is 
usually of a low specific gravity and sometimes pale, but in other instances if is 
of a deep sherry color, shown by Hunter and Mott to lie due to great excess 
of urobilin. Fever was present in three-fourths of my cases. 

The skin has most frequently a lemon-tint, sometimes positively ietermd; 
in a few cases there is pallor without any change in color, while in a third 
’ group the skin is pigmented, so that Addison’s disease is suspected. This 
occurs in a few instances in which arsenic has not been given; as a rule it 
■'■follows the administration of this drug. The pigmentation may bo patchy 
1 -rtnd associated with areas of leucoderma. The nervous symptoms are of great 
interest. Extensive changes may he present in the cord without any symp¬ 
toms during life. In a majority of the cases the numbness comes on in the 
legs and feet, less often in the hands, and in a few instances there is pain of 
great severity. Gradually the signs of postero-luteral sclerosis become well 
marked. In a third group, described by Hisicn Russell, Batten, and Collier, 
-the nervous symptoms—indicating a postero-lateral sclerosis—come lir-l and 
the amemia follows; but the cases have not always the features of the progres¬ 
sive pernicious disease. 

Diagnosis. —The disease is not often recognized by the general practi¬ 
tioner. The lemon-yellow tint of the skin lends to the diagnosis of jaundicei 
the pigmentation suggests Addison’s disease; the anamiia. puffy facp, swollen 
ankles, and albumin in the urine, Bright’s disease ; the shortness of*bronth and 
palpitation, heart-disease; the pallor and gastric symptoms, cancer of the 
stomach. The retention of fat, the insidious onset, the absence of signs of local 
disease, and the blood features already discussed are the most important diag¬ 
nostic points. From cancer of the stomach it is distinguished by (1) the 
absence of wasting; (2) the high-color index of the blood and the lower cor¬ 
puscular count, reaching frequently below one million per cubic millimetre; 
(3) the absence of the fairly characteristic reactions of the stomach contents; 
and (4) the marked improvement in the first attacks with rest, fresh air, 
diet, and arsenic. 

Prognosis. —In the true Addisonian, cases the ultima te outloo^jsJjad; of 
late years the proportion of cases of temporary recovery has increased. Of the 
Si cases from my wards, death occurred in 27 while under observation. C omits 
taken in 18 of the fatal cases on the day of death were all lielow 7 00.Q0Q red 
cells-percmif . The average duration of these was one year. One patient recov¬ 
ered completely. He was admitted in 1890 with a history of one year, wa» dis¬ 
charged well/ and returned in 1896 with cancer of the stomach. One patient 
is in good health six years and another four years after the onset. In Pve- 
Smith’s article in the Guy’s Hospital Reports he mentions 20 cases of recovery. 
Column in a recent article, states that one of these cases treated with arsenic 
in 1880 was alive and well in March, 1900. The history is usually not one .of 
progressive advance but of alternate periods of gain and loss. In my senes 
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a red count below one million has been a bad omen. The presence of many 
megaloblasts is unfavorable. They were relatively eleven times more numerous 
in the fatal cases, of my series than in those that recovered. That a large rela¬ 
tive percentage of small mononuclears was of bad import is not supported by 
my cases. Those that recovered had a slightly higher average percentage than 
the fatal cases,, The "blood crises are usually of ill omen. Patients who do 
not take arsenic well usually do badly. Gastro-intestinal disturbances arc 
serious. There are remarkable acute case*. which may prove fStlT within ten 
days* .as in a patient I saw with Finley, of Montreal. 

Treatment of Anaemia. — Secondary An.emta.— yT hc traumatic ease s do 
best, and with plenty of good food aftd fresh air the blood is readily restored. 
The extraordinary rapidity with which the normal percentage of red blood- 
corpuscles is reached without any medication'whatever is an important lesson. 
T tye. cause o f the hannorrhage should be'sought and the necessary indica¬ 
tions met. The large group depending on the drain on )h e-a.ll» un jpmjp mate¬ 
rials of the blood, as in Bright’s disease, suppuration, and fever, is difficult to 
treat'-successfully, and so long as the cause keeps up it is impossible to restore 
the normal blood condition.^ The anaemia of inanition requires plenty of 
nourishing food. When dependent on organic changes in the gastro-intestinal 
mUcosa not much can be expected from either food or medicine. In the toxic 
cases due to mercury and lead, the poison must be eliminated and a nutritious 
diet given with full doses of iron. In a great majority of these cases there is 
deficient blood formation, and the indications are briefly three: plenty of 
food, an open-air life, and iron. As a rule it makes but little difference what 
form of the drag is administered. 

• Chlorosis.— The treatment of chlorosis affords one of the most brilliant 
instances—of which we have but three or four—of the specific action of a rem¬ 
edy. Apart from the action of quinine in malarial fever, and of mercury and 
iodide of potassium in syphilis, there is no other drag the beneficial effects of 
which we can trace with the accuracy of a scientific experiment. It is a minor 
matter liow the iron cures chlorosis. Ia_a..week we give to a case .as much iron 
as is contained in the entire blood, as even in the worst case of chlorosis there 
is rarely a deficit of more than 2 grammes of this metal. Iron is present in 
the faeces of chlorotic patients before they are placed upon any treatment, 
so that the disease does not result from any deficiency of available iron in the 
food. Bunge believes that it is the sulphur which interferes with the digestion 
and assimilation of this natural iron. The sulphides are produced in the 
process of fermentatioq and decomposition in the faeces, and interfere with 
the assimilation of the normal iron contained in the food. By the adminis¬ 
tration of an inorganic preparation of iron, with which these sulphides unite; 
the natural organic combinations in the food are spared. 

In studying charts of chlorosis, it is seen that there is an increase in the 
red blood-corpuscles under the influence of the iron, and in some instances 
the globular richness rises above normal. The increase in the haemoglobin is 
slower and the maximum percentage may not be reached for a long time. 1 
have for years in the treatment of chlorosis used with the greatest success 
Blaud’s pills, made and given according to the formula in Niemsyr’s text-book, 
i which each pill contains 2 grains of the sulphate of iron. During f the first 
■eek one pill is given three times a day; in the second week, two pills; in 
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the third week, three pills, three times a day. This dose should be continued 
for four or fl ye weeks at least-before reduction. An importanTfeaturTin the 
treatment is to persist in the use of the iron for at least three months, and, if 
necessary, subsequently to resume it in smaller closes, ns recurrences arc so 
common. The diet should consist of good, easily digested food. Special care 
should be directed to the bowels, and if constipation is present .a saline purge 
should be given each morning. Such stress did Sir Andrew Clark lav on the 
importance of constipation in chlorosis, that he stated that if limited to the 
choice of one drug in the treatment of the disease lie would choose a purga¬ 
tive. In many instances the dyspeptic symptoms limy lie relieved by alkalies. 
Dilute hydrochloric acid, manganese', phospliorus. and oxygen have been recom¬ 
mended. Best in lied is important m severe eases. 

■ Treatment op Pernicious An,kmia.— There are five essentials: first, a 
diagnosis; secondly, rest m bed for weeks nr e\en months, if jxissihle (thirdly) 
in the open air; fourthly, all the goocf food .the patient can take; the outlook 
t depends on the stomach; fifthly, arsenic; Fowler's solution in increasing doses, 
beginning with tq iii or v three times a day, and increasing iq i each week until 
the patient takes rqxv or xx three times a day. Other forms of arsenic may be 
tried, as the sodium cacodylate or (lie ato.wl hypodermically. Accessories are 
oil inunctions; bone-marrow, which lias the merit of a reeonimendation by 
Galen; in some cases iron seems to do good. Care should be taken of the 
mouth and teeth. After recovery the patient should be told to watch the 
earliest indications of return of the 1 rouble and at once resume the arsenic. 

n. LEUKAEMIA. 

Definition. —An affection characterized by persistent increase in the white 
blood-corpuscles, associated with changes, either alone or together, in the 
spleen, lymphatic glands, or hone-marrow. 

The disease was described almost simultaneously by Vjrchow and by Ben¬ 
nett. who gave to it the name loucocythamna. It. is ordinarily seen in two 
main types, though combinations and variations may occur: 

(1) Spleno-medullary leuktemia, fn which the changes are especially 
localized in the spleen and the bone-marrow, while the blood shows a great 
increase in elements which are derived especially from the hitter 1 issue, a con- 
'dirion which Muller has termed “ myelmmiu.” filial t ab prefers to call this 
type of the disease^"myelogenous leukmmia,” believing the part played by 
the spleen in the process to he purely passive. 

(2) Lymphatic leukasmia, in which the changes arc chiefly localized in 
tlie lymphatic apparatus, the blood showing an especial increase m those ele¬ 
ments derived from the lymph-glands. 

Etiology. —We know nothing of the conditions under which the disease 
arises. It is not uncommon in America. There have been 37 eases in my x 
wards in fifteen years, of which 24 were of the spleno-myeiogenous and 13 < 
of the lymphatic type. There were 21 males and lfi females. Four were 
colored. There were 24 below the age of forty years. The disease is most 
.common in the middle period of life. The youngest of my pat.ients was a ^ 
child of eight months, and cases are on record of the disease as early as the J, 
•eighth or tenth week. It may occur as late as the seventieth year. Males 



732 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


are more prone to the affection than females. Birch-Hirschfeld states that 
of 200 cases collected from the literature, 135 were males and 65 females. 

A tendency to haemorrhage has been noted in many cases, and some of the 
patients have suffered repeatedly from nose-bleeding. In women the disease 
is most common at the climacteric. There are instances in which it has 
occurred during pregnancy. The case described by J. Chalmers Cameron, of 
Montreal, is in this respect remarkable, as the patient passed through three 
pregnancies, bearing on each occasion non-leuksemic children. The case is 
interesting, too, as showing the hereditary character of the affection, as the 
grandmother and mother, as well as a brother, suffered from symptoms 
strongly suggestive of leuksemia. One of the patient’s children had leukaemia 
before the mother showed any signs, and a second died of the disease. This 
patient gradually recovered from the third confinement, and the red blood- 
corpuscles had risen to 4,000,000 per cubic millimetre, and the ratio of white 
to red was 1 to 200. Sanger has reported a case in which a healthy mother 
bore a leukeemic child. 

Malaria is believed by some to be an etiological factor. Of 150 cases 
analyzed by Gowers, there was a history of malaria in 30; of my hospital cases 
comparatively few gave a history of it. The disease has followed injury or 
a blow. The lower animals are subject to the affection, and cases have been 
"’escriba# in horses, dogs, oxen, cats, swine, and mice. 

Morbid Anatomy.—The wasting may be extreme, and dropsy is sometimes 
resent. There is in many cases a remarkable condition of polyeemia; the 
eart and veins arc distended with large blood-clots. In Case XI of my 
cries the weight of blood in the heart chambers alone was 620 granimo. 
’here may be remarkable distention of the portal, cerebral, pulmonary, and 
ubcutancous veins. The blood is usually clotted, and the enormous increa>e 
U the leucocytes gives a pus-like appearance to the coagula, so that it has 
lappened more than once, as in Virchow’s memorable case, that on opening 
n£_nght-aaricle..tbe .observer at first thought he had cut into an abscess. The 
iqagula have a peculiar greenish color, somewhat like the fat of a turtle. Some- 
imes this is so intense as--to- suggest the color of chloroma, described later. 
The alkalinity of the blood is diminished. j_The fibrin is increased. The 
iharacter of the corpuscles will be described under the symptoms.' 4 Charcot's 
xitahedral crystals may separate from the blood after death. ’The specific 
gravity of the blood is somewhat lowered. There may be pericardial ecchy- 
moses. 

^ tu-the-apleno-medullary form thelspleen is greatly enlarged. ^-Strong adhe¬ 
sions may unite it to the abdominal wall, the diaphragm, or the stomach. 
The capsule may be thickened; the (vessels at the hilus are enlarged. The 
Weight may range from 2 to 18 pounds. ^The organ is in a condition of chronic 
hyperplasia . «It cuts, with resistance, has a uniformly reddish-brown color, 
and the Malpighian bodies arc invisible. Grayish-white, circumscribed 
lymphoid .tuauHS..may occur, throughout,the organ, contrasting strongly with 
the reddish-brown matrix. In the early stage the swollen spleen pulp is softer, 
ttfid it is stated that rupture has occurred from the intense hypersemia. 
jsvffihere is an extraordinarjjihyperplasialof the red marrow. Instea^rof a fatty 
tuaupSha-mednlk of thedong bones, may resemble the consistent matter which 
jfcorma tiie core rff an abscess, or it may be dark brown in color. There may be 
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hemorrhagic infarctions. There may be much expansion of the shell of 
bone, and localized swellings which are tender and may even yield to firm 
pressure. Histologically, there are found in the medulla Alarge numbers of 
nucleated wd^eorpuacles in all stages of development,^numerous cells with 
eosinophilic g ranules, both small polynuclear forms and large almost giant 
mononuclear elements.' There are also many large cells with single large 
nuclei and neutrophilic granules—the collides,. muhdlairctt of Comil—the 
myelocytes which are found in the blood. Great numbers of polynuclear leu¬ 
cocytes are also present, as well as a certain number of small mononuclear ele¬ 
ments. 

f In the lymphatic forms of the disease there is at general lymphatic en¬ 
largement, which is usually associated with ascertain amount of enlargement i 
of the spleen. In the casesbof lymphatic loukiemia the cervical, axillary, 
mesenteric, and inguinal groups may be much enlarged, but the glands aro k 
usually soft, isolated, and movable. They may vary considerably in size during 
the course of the disease. In acute cases the tonsils and (he lymph follicles 
of the tongue, pharynx, and mouth may be enlarged. 

In some instances there are leukivmic enlargements in the solitary and > 
agminated glands of Peyer. In a ease of Will cocks’ there were growths on 
the surface of the stomach and gastro-splenic omentum. The thymus is rarely 
involved, though it has been enlarged in Mime of the acute eases. Tift hone-, 
marrow in these cases may be replaced by a lymphoid tissue. Nucleated red 
corpuscles and the normal granular marrow elements may be greatly reduced 
in number. 

The liver may he enlarged, and in a ease described by Welch it weighed 
over 13 pounds. The enlargement is usually due to a diffuse lcukscmic infiltra-* 
tion. The columns of liver cells are widely separated by leucocytes, which are 
partly within and partly outside the lobular capillaries. There may be definite 
leuknemic growths. 

There are rarely changes of importance in the lungs. The kidneys are 
often enlarged and pale, the capillaries may he distended with leucocytes, and 
leukemic tumors may occur. The skin may be involved, as in a ease described ^ 
by Kaposi. 

Leuksemic tumors in the organs are not common. Tn 159 cases collected 
by Gowers there were only 13 instances of leukemic nodules in the liver and 
10 in the kidneys. These new growths probably develop from leucocytes which 
leave the’capillaries. Bizzozero lias shown that the cells which compose them 
are in active fission. 

Symptom*.— +The onset is insidious, and, as a rule, the patient seeks advice 
for ^progressive enlargement of the abdomen and shortness of breath, or for 
thet^enlarged glands or the pallor, palpitation, and othey symptoms of ane¬ 
mia.‘Bleeding at the nose is common, Gastro-intestinal symptoms may precede 
the onset. Occasionally the first symptoms are of a very serious nature. In 
one of the cases of my series the hoy played lacrosse two days before the onget 
of the final) haematemesis; and in another case a girl, who had, it was sup¬ 
posed, only a slight chlorosis, died of fatal hemorrhage from the stomach 
before any suspicion had been aroused as to the true condition. 

Anemia is not a necessary accompaniment of all stages of the disease; the 
subjects may look very healthy and well. 



784 DISEASES OF THE BLO0b AND DUCTLESS GLANDS. 

As has been stated, the disease is most commonly seen in two main types, 
though combinations may occur. 

(1) Spleno-medullaby Leujlsmia. —This is much the commonest type 
of the disease. r Thejjradual increase in the volume of the spleen is the most 
prominent symptom in a majority of the cases. 2 Pain and tenderness are -com- 
mon, though the progressive enlargement may be painless. 1 A creaking fremi¬ 
tus may be felt on palpation. The enlarged OTgan extends downward to the 
right, and may be felt just at the costal edge, or when large it may extend as 
far over as the navel. In many cases it occupies fully one-half of the abdo¬ 
men, reaching to the pubes below and extending beyond the middle line. As 
a rule, the edge, in some the notch or notches, can be felt distinctly. Its size 
varies greatly from time to time. It may J»e perceptibly larger after meals. 
A htemorrhage or free diarrhoea may reduce the size. The pressure of the 
enlarged organ may cause distress after eating; in one case it caused fatal 
obstruction of the bowels. .A murmur may sometimes be heard over the spleen, 
and Qerhardt has described a pulsation in it. 

The pulse is usually rapid, soft, compressible, but often full in volume. 
There are rarely any cardiac symptoms. The apex beat may be lifted an inter¬ 
space by the enlarged spleen. , Toward the close oedema may occur in ths 
feet or general anasarca. Haemorrhage is common. There may be mos 
extensive purpura, or htemorrhagfo exudate into pleura or peritonaeum. Epis 
taxis is the most frequent form. Haemoptysis and haematuria are rare. 
Bleeding from the gums may be present. Hoematemesis proved fatal in two 
of my cases, and in a third a large cerebral haemorrhage rapidly killed. The 
leukaemic retinitis is a part of the haemorrhagic manifestations. J. Hughes 
-Bennett’s first leukamiic patient died suddenly, without obvious cause. 

if Local gangrene may develop, wifti signs of intense infection and high fever. 
There are very few pulmonary symptoms. The shortness of breath is due. 
as a rule, to the amends. Toward the end there may be oedema of the lung", 
or pneumonia may carry off the patient. The gastro-intestinal symptoms are 
rarely absent. Nausea and vomiting are early features in some cases. Diar¬ 
rhoea may be very troublesome, even fatal. I ntestinal h amorrhage igjiot 
common. There may be a dysenteric process in The coloiir 'Janfidice-Ulffily 
i w.nra, though in one case of my series there were recurrent attacks. Ascites 
may be a prominent symptom, probably duo to the presence of the splenic 
tumor. A leukaemic peritonitis also may be present, due to new growths in 
the membranes. 

Thajmrvous system is not often involved. Facial paralysis has been noted. 
Headache, dizziness, and fainting spells are due to anaemia. The patients are 
usually tranquil. Coma may follow cerebral haemorrhage. 

The special senses are often affected. There is a peculiar retinitis, due 
chiefly toJbe extravasation of blood, but there may be aggregations of leuco¬ 
cytes, forming small leukaemic growths. Optic neuritis is rare. Deafness lias 
frequently been observed; it may appear early and possibly is due to haemor¬ 
rhage. Features suggestive of tMAntere’s disease may come on quite suddenly, 
due to leukaemic infiltration or haemorrhage into the semi-circular canal. 

f The urine presents no constant changes. The uric add excreted is always 
in excess. 

Priapism i& « curious symptom which has been present in a large num 
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ber of cases. It may, as in one of our cases, be the first symptom. In one 
of my cases it persisted for seven weeks. The cause is not known. 

Fever was present in two-thirds of my scries. Periods of pyrexia may 
alternate with prolonged intervals of freedom. The temperature may range 
from 102° to 103°. 



Blood .—In all forms of the disease the diagnosis must be made by the 
lamination of the blood, as it alone offers distinctive features. 

The most striking change in the more common form, the spleno-myelog- 
eaous, is the increase in the colorless corpuscles. The average in one of 
























736 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


series was 298,700 per cubic millimetre, and the average ratio to the red cells 
was 1 to 10. The proportion may be 1 to 6, or may even reach 1 to 1 . There 
are instances on record in which the number of leucocytes has exceeded that 
of the red corpuscles. The leucocytes may vary greatly within short intervals. 

The small mononuclear forms are little if at all increased; Relatively they 
are greatly diminished. -The eosinophiles are present in normal or increased 
relative proportion, so that there is a great total increase, and their presence 
is a striking feature in the stained blood-slide. The polynuclear neutrophiles 
may be in normal proportion; more frequently they are relatively diminished, 
and in the later stages they may form but a small proportion of the colorless 
elements. Marked differences in size between individual polynuclear leucocytes 
may be noted; the same is true of the eosinophiles. The most characteristic 
features of the blood in this form of leukaemia is the presence of cells which 
do not occur in normal blood. &They appear to be derived from the marrow, 
and are called by Ehrlich myelocytes. They arc luge mononuclear, neutro¬ 
philic cells, which may vary much in size. They comprise about 30 per cent 
of the colorless cellsfT Nicked nuclei are common, Muller has recently found 
many large mononuclear elements with karyokinetic figures in leukaemic blood 
and in the marrow. These probably correspond to the myelocytes of Ehrlich 
as well as to tho “ cellules m &lullaircs ” of Comil, .^Polynuclear cells with 
coarse ba sophilic gn’iT l1 ’ 1 ‘ 1 °i “ Mastz^l jnn.” are always present in this form of 
leukaemia in considerable numbers. The granules do not stain in Ehrlich's 
triacid mixture, and the cells may be recognized as polynuclear non-granular 
elements. These cells, which form only about 0.28 per cent of the leucocytes 
of normal blood, may be even more numerous than the eosinophiles. 

^Nucleated red blood-corpuscles are present in considerable numbers. 
These are usually “ normoblastsMbut cells with larger paler nuclei, some 
showing evidences of mitosis, may he seen, i' Red cells with fragmented nuclei 
are common, while true megaloblasts may be found. The average number of 
red cells in one of my series was 2,850,000 per cubic millimetre. In no case 
was the count below two million. The average haemoglobin was 42 per cent. 
The blood chart on page 735 is from a case of leukaemia with an enor¬ 
mously enlarged spleen. Among other points about leukaemic blood may be 
mentioned the feebleness of the amoeboid movement, as noted by Cavafy, 
which may be accounted for by the large number of mononuclear elements 
present, as the polynuclear alone are stated to possess this power. The blood- 
plates exist in variable numbers; they may be remarkably abundant. The 
fibrin network between the corpuscles is usually thick and dense. In blood 
slides which are kept for a short time, Charcot’s octahedral crystals separate, 
and in the blood of leukaemia the haemoglobin shows a remarkable tendency to 
crystallize. 

2. Lymphatic Leukaemia. —This form of leukaemia is pare. There were 
■}3^put of 37 in my hospital series, of which 5 were acute. The superficial 
jlfcnds are usually most involved, but even when affected it is rare tb see such 
arge bunches aa in Hodgkin’s disease. External lymph tumors are rare. Lym¬ 
phatic leukaemia is often more rapid and fatal in its course, though chronic 
cases may occur. It is more common in young subjects. 

The histological characters of the blood in lymphatic leukaemia differ 
materially from those in the spleno-medullary form. The increase in the 
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colorless dements is never so great as m the preceding form; a proportion of 
1 to 10 would be extreme. The number of both white and red cells allowed 
great variations in my series. Thi*inerease takes place solely in the lympho¬ 
cytes, all other forms of leucocytes being present in greatly diminished rela¬ 
tive proportion. In one of my eases over !)!> per rent of all the leucocytes 
were lymphocytes. In some cases, as Cabot has pointed out* this increase 
takes place largely in the smaller forms, while in others the large lympho- 
cytes—cells nearly as large as polynuclear leucocytes—predominate. Eosino- 
philes and nucleated red corpuscles are rare. Myelocytes are not present. 

Combined forms of leukemia are not common. 

Leukanwmid. —This term was used by Ijouk 1 to doscrilie a condition which 
showed features both of leukiemia and soxeru anamiia. Some of the eases of 
acute leukiemia come under this head, hut it must be regarded rather as a clin¬ 
ical term than a pathological condition. The symptoms are often suggestive of 
an acute infection. The onset may he sudden, and is frequently with severe 
tonsillitis, so that the throat condition is the most striking feature. The promi¬ 
nent symptoms are fever, weakness, hiemorrliages, extreme pallor, and a rapid 
downward course. General glandular enlargement is frequently, although not 
constantly present. The liver and spleen are usually enlarged. The duration 
varies from a few days to three months. The rapid fall in the bannoglobin 
and in the number of red cells is striking. In half the reported cases the 
red eount urns below 1,500,000 per cniin. With this there is a high color 
index. The acute forms are usually of the lymphocytic type, all hough a few 
cases of acute myelogenous leukiemia have been reported. In the former the 
predominating lymphocyte is usually (lie large form, although in a few acute 
eases with hiemorrliages the small lymphocytes have been the more numerous. • 

Diagnosis.—The recognition of leukie n# can he determined only by micro¬ 
scopical examination of the blood. The 'clinical features may he identical 
with those of ordinary splenic anamiia, or of Hodgkins disease. An inter¬ 
esting question arises whether real increase in the leucocytes is the only cri¬ 
terion of the existence of the disease. Thus, for instance, in the case whose 
chart is given on page 755. the patient came under observation in September, 
1890, with 8,000,000 red blood-corpuscles per cubic millimetre, 30 per cent 
of hremoglobin, and 500,000 white blood-corpuscles per cubic millimetre—a 
proportion of 1 to 4. As shown by the chart, throughout Septemlier, Octo¬ 
ber, November, and December, Ibis ratio was maintained. Earlv in January, 
under treatment with arsenic, the white corpuscles began to decrease, and 
gradually, as shown in the chart, the normal ratio was reached. At this time 
could it be said that the case was one of leukiemia without increase in the 
number of leucocytes? The blood examination showed that nucleated rod cor¬ 
puscles in large numbers as well as myelocytes, elements which are but rarely 
found in normal blood, were still present in numbers sufficient to suggest, if 
the patient had come under observation for the first time, that leukemia might 
occur. In another of our cases the blood became normal and the spleen 
tumor disappeared twice in one year (McCrae). Altogether I ave seen our 
cases in which the leucocyte eount became normal, in three the splenic enlarge- 

with other Diseases.— Tuberculo sis, of which Dock has col¬ 
lected 87 cases, occurs occasionally without any special influence on the course. 
’ * 48 
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Intel-current injections are not uncommon—influenza, typhoid fever, sepsis— 
often with remarkable influence, particularly on the leucocytes. In Dock’s ca«e 
within a couple of weeks after an attack of influenza they fell from 367,070 
to 7,500 per cmm. Various other conditions influence the disease, and the 
excess of leucocytes has disappeared after the use of arsenic, quinine, tuber¬ 
culin, nuclein, and the X-rays. 

Prognosis. —Recovery occasionally occurs. A great .majority of the ca.-es 
prove fatal within two or three years. Unfavorable signs are a tendency to 
haemorrhage, persistent diarrhoea, early dropsy, and high fever. Remarkable 
variations are displayed in the course, and a transient improvement may take 
place for weeks or even months. Th e pnm lymphafin form seems to be of 
particular malignancy, s ome cases proving fatal in from three to eight weeks. 
In one' of rftjt‘cases the leukemia Tasted between eleven and twelve years. The’ 
diagnosis was made by the late W. H. Draper, and when I saw the patient, 
ten years after the onset, the cervical, axillary, and inguinal glands were greatly 
enlarged; the leucocytes were 242,000 per cubic millimetre, above 90 per cent 
of them being lymphocytes. The longest course of my hospital series of the 
lymphatic type was three years, and of the spleno-myelogenous about the 
same duration. 

Treatment. —Fresh air, good diet, and abstention from mental worry and 
care, are the important general indications. The indicaiio morbi can not lie 
met. There arc certain remedies which have an influence upon the disease. 
Of these, arsenic, given in large doses, is the best. I have repeatedly seen 
improvement under its use. On the other hand, there are curious remissions 
in the disease, as mentioned above, which render therapeutical deductions very 
fallacious. 

Quinine may be given in cas$s with a malarial history. Iron may lie 
of value in some cases, as may also inhalations of oxygen. Treatment with 
the X-rays should be tried. Some observers have reported very good results. 
Personally, I have not seen any very striking improvement. 

Excision of the leukannic spleen has been performed 43 times, with 5 
recoveries (J. C. Warren). 

Chloroma is a rare form of leukaemia in, which there is a tumor-like hyper¬ 
plasia of the bone-marrow with growths of a greenish color (“ croon cancer ") 
in the bones, particularly of the head and orbit, and in the organs/ TEere is 
anaemia and marked leukaemia. Dock has collected 22 cases reported Miiee 
1893. The chief symptoms arc progressive weakness, pallor, exophthalmos 
with the tumor formations. Sometimes there are skin eruptions, in Bram- 
well’s case of a greenish color. The cause of the remarkable color is unknown. 


m. HODGKIN’S DISEASE. 

Definition. —An affection characterized by progressive enlargement of the 
lymphatic glands (beginning usually on one side of the neck) and spleen, with 
the formation in the liver, spleen, lungs, and other organs of nodular growth-, 
associated with a secondary amemia, without leukaemia. 

Hodgkin, in 1832, recorded a series of cases of enlargement of the lym¬ 
phatic glands and spleen. As with Addison’s disease, to Wilks we owe a 
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dear conception of the affection with which he associated Ihe name of the 
distinguished morbid anatomist of Guv's Hospital.* 

Clinically the cases resemble certain form.- of leukamiin. lympho-sareoma. 
and lymphatic tuberculosis; some reconi writers eVon deny the existence of 
a separate malady, Hodgkin's disease. 

Many names bate been given to the condition—ainnmia lymphaticii 
(Wilks), adenic (Trousseau), p»eudo-leiik;eima (Colinlicun), and genera I i/cd 
lymphadenoma. 

The names malignant lymphoma (Billroth) and lympho-sareoma lm\c 
also been given to a form of progressive enlargement of the Ivinph-gluuds, 
but they should be restricted to primary sarcoma ol’ these structures, a very 
different affection anatomically, though clinically it may resemble Hodgkin’s 
disease. 

Etiology. —A majority of the cases occur in young persons. Of 1:1 cases 
collected by Mitchell Clark, 37 were jn males. Ten occurred below ten years 
of age and 33 below the fortieth year. Heredity, sy plnlis, and tuberculosis are" 
doubtful factors. Local irritation about Hie throat and mouth—regions drain¬ 
ing into the cervical glands—often precedes the onset of (tie swelling (Trous¬ 
seau). The true nature of the disease is unknown. Cert a in features suggest 
that it may be an actitc infrrHon—tbr rapidly fatal course of some cases, the 
frequency with which the disease starts in the cervical glands, and the not. 
infrequent preliminary involvement of the tonsils, the gradual extension from 
one gland-group to another, and the recurring exacerbations of finer. A pos¬ 
sible instance of direct infection is quoted by Murray in Alllmll's system. 
The results of bacteriological study are as yet uncertain. 

Relation to Malignant Disease.— Much confusion lias conic from the* 
use of the terms lympho-sarcoimi and malignant lymphoma to designate eases 
of Hodgkin’s disease. The two conditions are quite different. WeJamw of 
no malignant growth the metastases of which occur in one form of tissue only. 
Sarcoma invades the capsule of the gland and the adjacent textures, and 
does not limit its extension from one gland-group to another. Histologically 
there are radical differences between lympho-sareoma and Hodgkin’s disease. 

Relation to IYbekculoms. —Of late the view lias been advanced that 
Hodgkin’s disease is only a peculiar form of lymphatic tuberculosis, a view 
supported by Sternberg, Crowder, Musser, Sailer, and others. There is an 
acute, tuberculous adenitis and a chronic,form (sec p. 301!). either of which 
may closely resemble Hodgkin’s disease. The statement of the relationship is 
based upon (1) the presence of tubercle bacilli in the gland' in a certain 
number of eases of Hodgkin's disease, and (2) the successful inoculation of 
animals, even wdien the glands did not show tubercle bacilli microscopically. 
Opposed to this are the facts that (1) in a large majority of all case- bacilli 
are not present in the glands, and the inoculation experiment' are negative 
HVestphal); (2) the histological changes in the glands in Hodgkin s ili-ea-e 
are specific and distinctive (Reed): (3) the tuberculin test in typical cases 
of the disease is negative (Reed): and (4) the tuliereulosis when present is 
m many cases, at least, a terminal infection. 

* Students have now easy access to the original account (which api*>ared in the Trans¬ 
ition* of the Royal Med. and Chirur. Society, 1882), in the New Sydenham Society Memoir*, 
1602. xi 
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Morbid Anatomy. —The superficial lymph-glands are found most exten¬ 
sively involved, and from the cervical groups they form continuous chains unit¬ 
ing the mediastinal and axillary glands. The masses may pass beneath the pec¬ 
toral muscles and even beneath the scapula;. Of the internal glands, those 
of the thorax are most often affected, and the tracheal and bronchial groups 
may form large masses. The trachea and the aorta with its branches may be 
completely surrounded; the veins may be compressed, rarely the aorta itself. 
The masses perforate-the- sternum and invade the lung deeply. The retro¬ 
peritoneal glands may form a continuous chain from the diaphragm to the 
inguinal canals. They may camprcas the 1 ' metei s, the lumbar-and sacral 
newes r mulr-the-iliac-veinB. They may a dhere to the broad ligament and the 
utems-and-simulate fibroids. At an earlj. stage the glands are soft and elastic; 
later they may become firm and hard. > Fusion of contiguous glands does not 
often occur, and they tend to remain discrete, even after attaining a large size. 
The capsule is not infiltrated, nor are adjacent tissues invaded. On section the 
gland presents a grayish-white semi-translu'Cent appearance, broken by inter¬ 
secting strands of fibrous tissue; there is no-caseation or necrosis unless a 
secondary infection has occurred. 

The spleen is enlarged in per cent of the cases; in young children the 
enlargement may be great, but; iaa-organ rarely reaches the size of the spleen 
in ordinary leukaemia. In mp?e than half of the cases lymphoid growths are 
present. . , 

The marrow of the l^naJwnes may be converted into a rich lymphoid 
tissue. The lymphatic stnMpres of the tonsillar ring and of the intestines 
may show' marked hyperplafia. The liver is often enlarged, and may present 
-scattered nodular tumors, which may also occur in the kidneys. 

Histology. —The study of D. M. Reed,* from the laboratory of my col¬ 
league, Dr. Welch, suggests that there is a specific histological picture in 
Hodgkin’s disease characterized by (1) proliferation of the endothelial and 
reticular cells; (2) the formation of lymphoid cells (uniform in size and 
shape) from the mother cells of the lymph-nodes and from the endothelial 
cells of the reticulum; (3) characteristic giant cells, formed from proliferating 
endothelial cells, which differ from the giant cells of tuberculosis; (4) groat 
proliferation of the connective-tissue stroma leading to fibrosis; and, lastly, 
eosinophile cells, which form a marked feature in a large proportion of the 
cases. The metastatic nobbles present the same structure as the glandular 
growths. * 

When tuberculosis occurs as a secondary infection the two processes may 
be readily differentiated in sections of the glands. 

Symptoms.—f Enlargement of the glands on one side of the neck is usu¬ 
ally the first symptom. It is rare that other superficial groups or the deeper 
glands are first attacked, j, A chronic tonsillitis may precede the onset. 
Months, or even several years, may elapse before the glands on the other side 
of the neck or in the axilla are involved. Usually there is a progressive 
growth, until quite large groups are formed, is^yhich, however, the individual 
glands may be felt,->There_is not/)ften any pam.^Thainguinal glands may 
I flvwi frq pivnlved and grow rapidly, hut in many cases they do not reach the 


•Johns Hopkins Hospital Reports, voL x, 1902. , 
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sire of the cervical groups-iTtaing what may be called the first stage of the 
disease the patient’s general, condition is good. It may be many mouths before 
the internal lymph-glands become involved, and they may no\er enlarge suffi¬ 
ciently to cause symptoms. The spleen enlarges in a majority of eases. In 
rare instances the lymphoid tumors may be felt on the surface of the enlarged 
liver and spleen. . 

AaJhe„disease advances the symptoms f all i nto twy groups— those due 
to pressure of the enlarged glands, and the progressive cachexia. I The axillary 
groups may cause swelling and pain in the hands and arms. , The inguinal 
glands may press on the nerves and cause great pain, with aiuilling of the feet, 
involvement of the mediastinal glands is indicated hv paroxysmal cough, 
attacks of pain, dyspnoea, and sometimes most intense cyanosis of the upjier 
part of the body. Pleural effusion, disturbed heart action, and pupillary 
changes are rarer events. The. cases with paraplegia from imn-nm of the 
spine and the cord, are, as a rule, lympho-surcoma. 

The general symptoms of the disease are: 

Anaemia of a secondary type, not marked at first, and c\en in the later 
stages the red corpuscles rarely fall below 2,00#,000 per cubic millimetre. The 
leucocytes may be normal in number or thergrmay lie an early leneoeytosis, or 
at any time during the course there may hj^a transient increase. The small 
mononuclear forms may be relatively iuereasSdi In very rare instances a ter¬ 
minal leukaemia occurs, but, as C. F. Martin suggests, these eases may he true 
leukamiia from the start. 

Fevek. —A majority of the eases present (1) a slight irregular fever; 
(2) later in the disease there may he a daily rise of three nr four degrees, 
sometimes with a chill and sweat; (3) in a few rare instances Pel Inis do* 
scribed remarkable periods of fever of ten to fourteen days’ duration, alter¬ 
nating with intervals of complete apyroxia. They occurred in two of my eases. 
Ebstein described it as a form of chronic recurring fever. It is probably due 
to an intereurrent infection. 

Cachexia. —A remarkable grade of emaciation ultimately follows, associ¬ 
ated with great asthenia, and sometimes anasarca from the ameniia. 

Bronzing of the skin may occur, apart from the use of arsenic. An obsti¬ 
nate pruritus and recurring boils may add to the patient’s distress. 

Diagnosis. — (a) Tbbkuculosis. —It is not sufficiently recognized that there 
are both acute and chronic forms of general tuberculous adenitis (sec p, 306), 
but such cases do not often present difficulty in diagnosis. In the case of 
enlargement of the glands on one side of the neck beginning in a young per¬ 
son, it is often not at all easy to determine whether the disease is | uhercnjdsis 
°r beginning Hodgkin’s disease. Two points should be decided, hirst., ujider 
cocaine one of the small glands of the affected side should he excised ancLihe 
structure carefully studied in the light of Dr. Heed’s recent obsenationa^The 
histological changes differ markedly in Hodgkin’s disease from tbo-e imjuber- 
cnlosis. Secondly, tuberculin should be used if'the patient is afebrile. In 
early tuberculosis of the glands of the neck the reaction is prompt a$4 decisive. 
The large experience on this point in the wards of my colleaguo, Halsted, is 
conclusive as to the efficiency (and the harmlessness) of the method. In the 
later stages, when many groups of glands arc involved and the cachexia is well 
( advanced, the tuberculin reaction may be present in Hodgkin’s disease, but 
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even-then the histological changes are'distinctive. Other points to be noted a.„ 
the tendency in the tuberculous adenitis to coalescence of the glands, adhesion 
to the skin, with suppuration, etc., and the liability to tuberculosis of the lung 
or pleura. 

(b) Lbukjtmia.—A s a rule, the blood examination gives the diagnosis at 
a glance,, as Hodgkin’s disease presents only a-slight leucoCytosis. A dif¬ 
ficulty arises only in those rare instances of leukemia, usually the acute lym¬ 
phatic form, in which the leucocytes gradually decrease or in which the number 
for a time may become normal. Histologically there are striking difference'! 
between the structure of the glands in the two conditions. 

(c) Lympho-saizcoma. —Clinically the cases may resemble Hodgkin’s dis¬ 
ease very closely, and in the literature the two diseases have been confounded. 
The glands, as a rule, form larger masses, the capsules are involved, and 
adjacent structures are attacked. Pressure signs in the chest and abdomen are 
much more common in lympho-sarcoma. But the easiest and most satisfactory 
mode of diagnosis is examination of sections of a gland, as the structure is very' 
different from that seen in Hodgkin’s disease. The blood condition, the type 
of fever, etc.,, need a more careful study in this group of cases. 

Course.—There are f a£ulc_cases. in . which Iks. enlargements, spread rapidly 
and death follows in three or four months. As a rule, the disease lasts for 
two or three years. jBenyudahk-pfiriods of quiescence may occur, in which the 
glands, diminish in size, the foyer disappears, and the general condition im¬ 
proves. "Even a large group of.glands may almost completely disappear, or 
a tumor mas s on one side of the neck may subside while the inguinal glam Is 
a re enlarg ing. ^Usually a c achex ia with anaemia and swelling .of .the feet pre¬ 
cedes death. A fatal event may occur early from great enlargement of the 
mediastinal glands. 

Treatment.—When the glands are small and limited to one side of the 
i neck, operation should be advised; even when both sides of the neck are in¬ 
volved, if there are no signs of mediastinal growth, operation-ia. -justifiable. 
Tha ccmrse-of the disease may Iks delayed, even if cure doea.nnhiollow. 
t. There is a possibility that the X-rays may do good in selected cases. Cer¬ 
tainly the glands have been reduced in size, but I know of no case in which 
complete cure has been reported. Local treatment of the. glands seems to do 
but. little good. 

._ Arsenic is the only drug which has a positive value in the disease. In 
some cases the effects on the glands are striking. It may be given in the form 
of Fowler’s solution in increasing doses. Bccoveries have been reported (?)• 
Ill effects from the larger doses are rare. Peripheral neuritis followed the 
use of 3 iv, 3j, Ulxviij during a period of less than three months. QPhwpherus 
is recommended by Gowers and Broadbent, and may be tried if arsenic is not 
well borne.' Quinine, iron, and cod-liver oil are useful as tonies. For the 
pressure pains morphia should bo given. 


TV. FOEFUBA. 

Strictly speaking, purpura is a symptom, not a disease; but under thh 
tqnn are conveniently arranged a number of affections characterized by 'extrav¬ 
asations of the blood into the skin. In the present state of our knowledge ft 
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satisfactory classification can not be made. W. Koch groups all forms, inelud- 
ing h aem ophilia, under the designation lia’inorrhayic diutkasis, believing that 
intermediate forms link the mild purpura simplex and the most intense pur¬ 
pura haanorrhagica. For a full discussion of the subject and an analysis of 
my cases, see Pratt’s article in my “System of Medicine," Yol. IV. 

The purpuric spots vary from 1 to or 1 mm. in diameter. When syiiall 
and pin-point-like they arc culled petechia*; when large, they are known as 
ecchymoses. At first bright red in color, they become darker, and gradually 
fadeto brownish stains. They do not disappear on pressure. 

I»-a]Ljcases..0f purpura the coagulation time of the blood should be esti¬ 
mated (Wright); the coagulometer is a useful clinical instrument for the pur¬ 
pose. Normal blood clots in the tubes in from three to live minutes. In some 
forms of purpura the coagulation time is retarded to ten or fifteen minutes, 
and in hannophilia it has been delayed to fifty minutes. 

The following is a provisional grouping of the cases: 

Symptomatic Purpura.— (a) lui'icTiors.—In pya'iniusepticaemia, and 
malignant endocarditis (particularly in the last Direction), ecchymoses may 
be very abundant. Irudyplius fever the rash is always purpuric.r.Measlesf,scar¬ 
let^ fever, and more particular!yjkmall-pox nmVcereliro-spinal fever, have eacli a 
raricty characterized by an extensive purpuric rash. 

( b ) Toxic.—Thet virus of snakes produces with great rapidity oxtrava- , 
ation of blood—a condition which lias been very carefully studied by Woir 
Mitchell. ..Certain medicines, particularly copaiba, quinine, belladonna, mer- 
iwy, ergot, and the iodides occasionally, are followed by a petechial rash, 
durpura may follow the use of comparatively small doses of iodide of potas¬ 
sium. It is not a very common occurrence, considering the great frequency 
with which the drug is employed. A fatal event may he caused by a small 
amount, as in a case reported by Stephen Mackenzie of a child which died after 

a dose of 2£ grains. An erythema may precede the lumnorrhage. It is not 
always a simple purpnra, but may he an acute febrile eruption of great inten¬ 
sity. In September, I8!l I. a man aged forty-eight was admitted under my 
care with artcrio-sclerosis and dropsy. The latter yielded rapidly to digitalis 
and diuretin. When convalescent he was ordered iodide of potassium in 10-^ 
grain doses three times a day, and took in fourteen days 420 grains. He had 
high iever, cagyzti. swelling of the throat, and the most extensive purpura 
over the whold body. 1 saw in an adult an extensive purpura of the skin of the 
legs follow the taking of 60 grains of the drug in four dose-. Under this 
division, too, comes the purpura so often associated with jaundice. 

(c) Cachectic. —Under this heading are best described the instances of 
purpura which occur in the constitutional disturbance of'cancer, tuberculosis, 
Hodgkin’s-discase. Bright’s disease, scurvy, and in the debility of old age. In 
these cases the spots are usually confined to the extremities. '1 hev may lie very 
abundant on the lower limbs and about the wrists and hand-. This constitutes, 
probably, the commonest variety of the disease, and many examples of it can 
1*9 seen in the wards of any large hospital. 

(d) Necrotic. —One variety is met with in ruses of organic disease, i It 
is the so-called myelopathic purpura, which is seen occasionally in'locomotor 
ataxia, particularly following attacks of the lightning pains and, as a rule, 
involving the area of the skin in which the pains have been most intense. 
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is nml. —rrVtfn. 

and nwflainnallv ijn severe neuralgi a. Another form is the remarRpble hysteri¬ 
cal condition in which stigmata, or bleeding points, appear upon the skin. 

(e) Mechanical.— This variety is most frequently seen injfflous stasis 
of any form, as in the paroxysrqS of whooping-cough an$.in_epilqpsy and 
aboutttight bandages. 

Arthritic. —This form is characterised by involvement of the joints. It 
is usually known, therefore, as rheumatic, though in reality the evidence upon 
which this view is based is not conclusive. Of 200 cases of purpura analyzed 
by Stephen Mackenzie, G1 had a history of rheumatism. For the present it 
seems more satisfactory to use the designation arthritic. Three group* of 
cases may be recognized: 

(а) PunruHA Simplex. —A mild form, often known as purpura simplex, 
seen most commonly in children, in whom, with or without articular pain, a 
crop of purpuric spots appears upon the legs, less commonly upon the trunk 
ind arms. As pointed out by Graves, tins, form is not infrequently associated 
with diarrhoea. The disease is seldom severe. There may be loss of appetite, 
and slight amentia. Fever is not, as a rule, present, and the patients get well 
jjj a week or ten days. Usually regarded as rheumatic, anil certainly asso¬ 
ciated, in some instances, with undoubted rheumatic manifestations, yet in a 
majority of the patients the arthritis is slighter than in the ordinary rheuma¬ 
tism of children, and no other manifestations are present. 

(б) Purpuiia (Peliosis) Riieumatica ( Schonlein's Disease). —This re¬ 
markable affection is icharacterized by multiple arthritis, andian eruption 
which varies greatly in character, sometimes purpuric, more commonly a*.-o- 
j-iated with urticaria or with erythema exudatioum. The disease is mod. 
common in males between the ages of twenty and thirty. It nat-iafrequeutly 
ffifa in with s ore throat, a fever from 101° to 103°, and articular pains. r l he 
■fash, which makes its appearance first on the logs or about the affected joints 
may be a simple purpura or may show ordinary urticarial wheals. In other 
instances there are nodular infiltrations, not to be distinguished from erythema 
nodosum. The combination of wheals and purpura, the purpura urticans. is 
'very distinctive. Much more rgrely-vesication is met with, the so-called 
pemphigoid purpura. The amount of oedema is variable; occasionally it is 
excessive. In one case, which I saw in Montreal with Molson, the chin and 
lower lip were enormously swollen, tense, glazed, and deeply ccchymotic. The 
eyelids were swollen and purpuric, while scattered over the cheeks and about 

i joints were numerous spots of purpura urticans. These are the cases which 
Ve been described as febrile purpuric adema. The temperature range, in 
l cases, is not high, but may reach 102° or 103°. 

rho.urine is sometimes reduced in amount and may be albuminous. The 
joint affections are usually slight, though associated with much pain, par¬ 
ticularly as the rash comes out. Relapses may occur and the disease may 
return at the same time for several years in succession. 

The diagnosis of Schonlein’s disease offers no difficulty. 1 Tfa e a s sociation 
■eL. multiple arthritis withjuiEpura and ustiaaxioJp very characteristic. In a 
case which I saw with Musser there was endo-pericarditis, and the question 
at first arose whether the patient had malignant endocarditis with extensive 
cutaneous infarcts. 
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Schonlein’s peliosis is thought by most writers to be of rheumatic origin, 
and certainly many of the cases have the characters of ordinary rheumatic 
fever, plus purpura. By many, however, it is regarded as a special affection, 
of which the arthritis is a manifestation analogous to that which occurs in 
hemophilia and in scuny. The frequency with which sore throat precedes 
the attack, and the occasional occurrence of endocarditis or pericarditis, are 
certainly vory suggestive of true rheumatism. 

The cases usually do well, and a fatal event is extremely rare. The throat 
symptoms may persist and give trouble. In two instances 1 have mvu necrosis 
and sloughing of a portion of the uvula. 

(c) Punruiu, Ekvtiikma. and I'lmcvitiA with Yisokual Ltsions,— 
This variety, seen chiefly in children, is characterized by (1) relapses or recur¬ 
rences, often extending over several years; cutaneous lesions, which may 
be simple purpura, purpura urtleans, urticaria, angio-neurolie (edema, and 
erythema in all its multiform varieties; in successive attacks (lie skin lesions 
may vary greatly; (3) gastro-iiitcstmul crises— |>aui, vomiting, and dini'ilncn; , 
(4) joint pains or swelling, often trilling; (<>) lmmiorrliagi's from the niueoiis 
membranes; (G) enlargement of the spleen; (i) nephritis, which is the most, 
serious feature and the most frequent cause of death, the cases with colie 
and purpura are often spoken of as Uiaioehs purpura, lull the skin lesion is 
very variable. The whole group of symptoms is really a manifestation of an as I 
yet unknown mischief, which at one.tune attacking the skin causes any of the I 
manifestations of the erythema group, from simple purpura lo aiigio-neurntic / 
cedema, attacking the intestines or stomach causes vomiting, colic, or bleeding, . 
or attacking the kidneyaon acute and sometimes fatal nephritis. (I'or a study c 
of twenty-eight eases see American Journal of Medical Sciences, J.mu.iiy^ 

WM.) , . n 

Purpura Heemorrhagica.—I'lider this heading may he considered the cases 
of very severe purpura with liaunorrhages from the mucous inombianos. 1 he ^ 
affection, known as the morbus maiulosiis of Worlliof, is most commonly mut 
with in young and delicate individuals, particularly in girls; Imt ease- are 
described in which the disease lias attacked adults in full vigor. After a ^ 
few days of weakness and debility, purpuric spots appear on the skin and , 
rapidly increase in numbers and size. Bleeding from the mucous surfaces -ets 
in, and the epistaxis, lwmaturia. and haemoptysis may cause profound ameinia. 
Chart XX illustrates the rapidity with which amemia is produced and the 
gradual recovery. Death mav take place from loss of blood, or from bammr- 
rhage into the brain. Slight fever usually accompanies the disease. In favor¬ 
able cases the affection terminates in from ten days to two weeks, there are 
instances of purpura hamiorrhagica of great malignancy, which may prove 
fatal within twenty-four hours —purpura fuhninnns. This form is most com¬ 
monly met with in children, and is characterized chiefly by cutaneous !hemor¬ 
rhages, and death may occur before any bleeding takes place from the mut. 

InT diagnosis of purpura hirmorrhagica it is important to exclude 
scurvy, which may be done by the consideration of the previous h ® a1 ^’ . _ 
circumstances under which the disease occurs, and by the absence of swe g 
Df the gums. The malignant forms of the fevers, particularly small-poi and 
■ ^distinguished by the prodromes and the higher temperature. 
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Treatment. —In symptomatic purpura attention should be paid to the con¬ 
ditions under which it occurs, and measures should be employed to increase 
the strength and to restore a normal blood condition. Tonics, good food, and 
fresh air meet these indications. In the simple purpura of children, or that 



associated with slight articular trouble, arsenic in full doses should be given. 
No good is obtained from the small doses, but the Fowler’s solution should lie 
pushed freely until physiological effects are obtained. In peliosis rheumatics 
■the sodium salicylate may be given, but with discretion. I confess not to 
have seen any special control of the haemorrhages by this remedy. 

Aromatic sulphuric acid, ergot, turpentine, acetate of lead, or tannic and 
gallic acids, may be given, and in some instances they seem to check the bleed¬ 
ing. Oil of turpentine is perhaps the best remedy, in 10 or 15 minims doses 
three or four times a day. Wright, of Netley, advises the use of calcium 
chloride in 20-grain doses four times a day (for three or four days) to 
increase the coagulability of the blood. In bleeding from the mouth, gum- 1 , 
and nose, the inhalation of carbon dioxide, irrigations with 2-per-cent gelatin 
solution, and adrenalin should be tried. The last remedy has often acted 
promptly. 
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ILeMORMIAGIC DISEASES OF THE Ne\V-BOBN. 

1. Syphili* Hemorrhagica Neonatorum.— The child may be born healthy, 
or there may be signs of hemorrhage at birth. Then in a few days thore 
are extensive cutaneous extravasations and bleeding from the mucous sur¬ 
faces and from the navel. The child may become deeply jaundiced. The 
post mortem shows numerous extravasations in the internal organs and exten¬ 
sive syphilitic changes in the liver and other organs. 

2. Epidemic Hsemoglobinnria (lb inckcl’s I)i,*enee ).—Hamioglobinurin in 
the new-born, which occasionally occurs in epidemic form in lying-in insti¬ 
tutions, is a very fatal affection, which sets in usually about the fourth day 
after birth. The child becomes jaundiced, and there are marked gastro-inles- 
tinal symptoms, with fever, jaundice, rapid respiration, and sometimes cyano¬ 
sis. The urine contains albumin and blood-coloring matter—met haemoglobin. 
The disease has to lie distinguished from the simple icterus neonatorum, with 
which there may sometimes be blood or blood-coloring matter in the urine. 
The post mortem shows an absence of any septic condition of the umbilical 
vessels, but the spleen is swollen, and there are puneliforin hiemorrhages in 
different parts. Some cases have shown in a marked degree acute fatty degen¬ 
eration of the internal organs—(he so-calledJjgJJjjiiaeaso. 

3. Morbus Maculosus Neonatorum.—Apart from the common visceral 
haaiiorrhages, the result of injuries at birth, bleeding from one or more of 
the surfaces is a not uncommon event in the new-born, particularly in hos¬ 
pital practice. Forty-five cases occurred in (»,T00 deliveries (0. W. Townsend). 
The bleeding may be from the naiel alone, hut more commonly it is general. 
Of Townsend’s 50 cases, in 20 the blood came from the bowels (melama nno-> 
Uiliac, um), in 1-1 from the stomach, in 14 from the month, in 12 from the nose, 
in 18 from the navel, in 3 from the navel alone. The bleeding begins within 
the first week, but in rare instances is delayed to the second or third. Thirty- 
one of the cases died and 19 recovered. The disease is usually of brief dura¬ 
tion. death occurring in from one to seven days. The temperature is often 
elevated. The nature of the disease is unknown. As a rule, nothing abnor¬ 
mal is found post mortem. The general and not local nature of the affection, 
its self-limited character, the presence of fever, and the greater prevalence 
cf the disease in hospitals, suggest an infectious origin (Townsend). The 
bleeding may be associated with intense hematogenous jaundice. Not every 
case of bleeding from the stomach or bowels belongs in this category. Ulcers 
of the oesophagus, stomach, and duodenum have boon found in the ncw-ljom 
dead of melcena neonatorum. The child may draw the blood from the breast 
and subsequently vomit it. In the treatment the external warmth must be 
maintained, and in feeble infants the couveu.se may bo used. Camphor is 
recommended, ergotin hypodermically, and the suprarenal extract. 

V. H2EMOPB3LIA. 

D efinit ion,—A constitutional fault, hereditary or acquired, characterized 
by a tendency to uncontrollable bleeding, either spontaneous or from slight 
wounds, sometimes associated with a form of arthritis. The coagulation time 
°f the blood is usually much retarded. 
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The fact that fatal haemorrhage might occur from alight, trifling wounds 
had been known for centuries. Fordyce, in 1784, recognized the hereditary 
nature, and early in the last century described the American* bleeder families. 
Buel, Otto, Hay, Coates, and others in America published similar reports. The 
disease is considered at length in the monographs of Legg and Grandidier, and 
recently by Stempel. 

Etiology. —In a majority of cases the disposition isi hereditary. In the 
Appleton-Swain family, of Beading, Mass., there have been cases for nearly 
two centuries; and F. F. Brown, of that town, tells me that instances ha\e 
already occurred in the seventh generation. Atavism through the female alone 
is almost the rule, and the daughters of a bleeder, though healthy and free 
from any tendency, are almost certain to transmit the disposition to the male 
offspring. The affection is much more common in males than in females— 
11:1, Legg; 4:1, Stempel. The tendency usually appears within the first two 
years of life It is rare for manifestations to be delayed until the tenth or 
twelfth year. Families in all conditions of life are affected. The bleeder 
families are usually large. The members are healihy-looking, and have fine, 
soft skins. The Anglo-German races are chiefly attacked; of 209 eases col¬ 
lected within the ten years 1890-1900 by Stempel, 90 were German, 95 Eng¬ 
lish or American, only 16 French, Hungarian, or Russian. Steiner has re¬ 
ported from my clinic instances occurring in a negro family. 

Morbid Anatomy. —Ho special peculiarities have been described. In some 
instances changes have been found in the smaller vessels; but in others careful 
studies have been negative. ’ An unusual thinness of the vessels has been noted. 
Haemorrhages have been found in and about the capsules of the joints, and m 
«a few instances inflammation of the synovial surfaces. The nature of the dis¬ 
ease is unknown. An increase in the number of the red blood-corpuscles—ery- 
throcythaemia—with a peculiar frailty of the blood-vessels, has been supposed- 
A deficiency of the leucocytes anrt-a di minuti on of the blood-plates have been 
noted, though in a case from my clinic, studied by Steiner, these structures 
were normal. Wright has found the coagulation time much retarded, as long 
as twenty-three and forty-five minutes. 

Symptoms. —Usually hemophilia is not noted in the child until a trifling 
cut is followed by serious or uncontrollable hemorrhage, or spontaneous bleed¬ 
ing occurs and presents insuperable difficulties in its arrest. The symptoms 
may be grouped under three divisions: external bleedings, spontaneous and 
traumatic interstitial bleedings, petechise and ecchymoses; and "the joint affec¬ 
tions.. Thiextarnal bleedings may be spontaneous, but more commonly they 
follow, cuts and wounds. In 334 cases (Grandidier) the chief bleedings were 
epittinYia , 1 ft p; frgm the mouth, 43; stomach, 15; bowels, 36; urethra, 16; 
lnnjra ,. 1 7 ; and in a few instances bleeding from the skin of the,.head, the 
tongue, finger-tips, tear-papilla, eyelids, external ear, vulva, navel, and 
scrotum. 

Traumatic hleeding may result from blows, cuts, scratches, etc., and the 
blood may be diffused into the tissues or discharged externally. TriviaLopera- 
tion 8 have proved-fatal, such as the extraction of teeth, circumcisidn, or vene¬ 
section. It is possible that there may be local defects which make bleed in; 
from certain parts of the body more dangerous. D. Hayes Agnew mentionec 
to me the case of a bleeder who had always bled from cuts and bruises abov< 
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the neck, never from those below. The bleeding is a capillary oozing. It may 
last for hours, or even many days. KpkUuia-.may,pane fatal in twenty-four 
hours'. In the slow bleeding from the mucous surfaces large blood tumors niay 
form and project from the nose or mouth, forming remarkable-looking struc¬ 
tures, and showing that the blood has the power of coagulation. The inter¬ 
stitial hemorrhages may be spontaneous, or may result from injury. I’eleeluie 
or large extravasations—hamatomata—may occur, particularly after blows. 

Joint Affections. —The knees and elbows are chiefly involved, but the small 
joints may be attacked. The onset is usually acute, with slight fever and 
swelling and pain, and sometimes mines*. In other instances there is hieinor- 
rhagic effusion without fever. Konig recognizes three stages: first, lnemar- 
throsis; secondly, an inflammatory process, with fever and spindle-formed 
swelling, which is apt to be mistaken for tuberculosis: ami, lastly, there may 
be extensive organic changes, winch may even resemble those of arthritis 
deformans. There are eases witli spontaneous hiemorrhages into muscles and 
•joints without (for years at least) external bleedings. 

Abdominal Symptoms. —Intestinal crises, similar to those which occur in 
purpura, may be present and are of great importance, as the diagnosis of 
appendicitis may be made. 1 have seen two eases. 

Diagnosis. —In the diagnosis of the condition the family tendency is impor¬ 
tant. A single uncontrollable ha'inon-hage in child or adult is not to lie ranked 
as haemophilia; but it is only when a person shows a marked tendency to mul¬ 
tiple haemorrhages, spontaneous or tiauimitic, which tendency is not transitory 
hut persists, and particularly if there have been joint affections, that we may 
consider the condition luemopluli.i. Such conditions as epistaxis, recurring for 
years—if no other haemorrhage occun—or recurring luvmaluria from one kid-, 
ney, which has been spoken of as unilateral renal luemophilia, have no associa¬ 
tion with the true disease. There is a remarkable form of hereditary epistaxis 
with multiple cutaneous nuevi—telangiectases. The bleeding comes from the 
dilated spider muvi in the nose, or on the lips, tongue, or checks (./. II. II. 
Bulletin, 1901). I’ehosis rheuinatica is an affection which touches haemophilia 
very closely, particularly in the relation of the joint swellings. It may also 
show itself in several members of a family. The diagnosis from the various 
forms of purpuia is usually easy. 

Prognosis. —The patients rarely die in the first bleeding. The younger 
the individual the worse is the outlook, though children rarely die in the first 
year. Grandidier states that of 152 boy subjects, 81 died before the termi¬ 
nation of the seventh year. The longer the bleeder survives the greater the 
chance of his outliving the tendency; but it may persist to old age, as shown 
in the case of Oliver Appleton, the first reported American bleeder, who died 
at an advanced age of haemorrhage from a bed-sore and from the u ret ora. 
The prognosis is graver in a hoy than in a girl. In the latter menstruation 
is sometimes early and excessive, but fortunately, in the female members of 
hsemophilie families, neither this function nor the act of parturition brings 
with it special dangers. 

Treatment. —Members of a bleeder’s family, particularly the hoys, sltould 
ke guarded from injury, and pperations of all sorts avoided. The daughters 
should not marry, as it is through them that the tendency is propagated. 

When an injury or wound has occurred, absolute rest and compression 
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should first be tried, and if these fail the styptics may be used. In epistaxis 
ice, tannic and gallic acid may be tried before resorting to plugging. Internally 
ergot seems to have done good in several cases. Legg advises the perchloride 
of iron in half-drachm doses every two hours with a purge or sulphate of soda. 
For the epistaxis the inhalation of carbon dioxide through the nostrils is 
recommended \>y A. E. Wright. He also advises a solution of fibrin ferment 
and chloride of calcium as a styptic. Dried suprarenal gland, 1 part to 10 
of water, freshly prepared, may be applied to the part, or the active principle, 
epinephrin or adrenalin, may be tried. Gelatin in 5-per-cent solution is warmly 
recommended. Venesection has been tried in several cases. Transfusion ha« 
been employed, but without success. During convalescence, iron and arsenic 
should be freely used. 

y ‘ , 

' • ' JO * 


,A. VI. SOTJBVY (Scorbutus). 


9 Definition. —A constitutional disease characterized by great debility, with 
anffimia, a spongy condition of the gums, and a tendency to haemorrhages. 

Etiology. —The disease has been known from the earliest times, and has 
prevailed particularly in armies in the field and among sailors on long voy¬ 
ages. It has been well called “ the calamity of sailors .” 

From the early part of the last century, owing largely to the efforts of 
Lind and to a knowledge of the conditions upon which the disease depends, 
scurvy has gradually disappeared from the naval service, hi the mercantile 
marine, cases still occasionally oceur, owing to the lack of proper and suitable 
food. 

» In parts of Russia scurvy is endemic, at certain seasons reaching epidemic 
proportions; and the leading authorities upon the disorder, now in that coun¬ 
try, are almost unanimous, according to Hoffmann, in regarding it as infec¬ 
tious. 

In the United States scurvy has become a very rare disease. To the hos¬ 
pitals in the seaport towns sailors are now and then admitted with it. In 
large almshouses outbreaks occasionally occur. A very great increase of for¬ 
eign population of a low grade has in certain districts made the disease not 
at all uncommon. In the mining districts of Pennsylvania the Hungarian. 
Bohemian, and Italian settlers are not infrequently attacked. McGrew ha- 
recently reported 42 cases in Chicago, limited entirely to Poles. He ascer¬ 
tained that in a large proportion of the cases the diet was composed of bread, 
strong coffee, and moat. Occasionally one meets with scurvy among quite 
well-to-do people. One of the most characteristic cases I have ever seen wa¬ 
in a woman with chronic dyspepsia, who had lived for many months chieflv 
on tea and bread. Some years ago scurvy was not infrequent in the law 
lumbering camps in the Ottawa Valley. Tn Great Britain and Ireland it ha- 
become very.rare; only 302 eases were admitted to the Seaman’s Hospital in 
the twenty-two years ending 1896 (Johnson Smith). Judging from the Re¬ 
port of the American Pfcdijj||4p Society, we must infer that infantile scurvy i- 
on the increase in the Unif(|pStat«s. 

The precise cauflfe is unknown; there are three theories of the disease: 

(o) That it is the result of an absence of those,-ingredients, in. the food 
which are supplied by fresh vegetables. What these constituents are has not 
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yet been definitely determined. Garrod holds that the detect is the absence 
of the. potasaic salts. Others believe that the essential factor is the absence 
of the organic salts present in fruits and vegetables. Halfe believed that the 
absence from the food of the malates, citrates, and lactates reduces the alka¬ 
linity of the blood; and Wright has brought forward evidence which suggests 
that it may be an acid intoxication. 

(6) That it is duc-to toxic materials in the foods—some unknown organic 
poison the product of decomposition. That it is not due to an absence of 
fresh vegetables or the salts of fruits and vegetables seems to have been settled 
by Nansen-and his comrades, who, living for months under the most unfavor¬ 
able hygienic surroundings, but eating fresh bear’s meat and bear's blood, 
escaped scurvy. Holst and Froiich in their recent work oppose this toxic view, 
and maintain that the disease is duo to the lack in the food of nutrient con¬ 
stituents which so far have not been identified. 

(c) In opposition to these chemical views it is urged that the disease 
depends-upon'a..specific (as yet unknown) micro-organism. 

OtilgT.factors play an important part in the disease, particularly physical 
and moral, influences—overcrowding, dwelling in cold, damp quarters, and 
prolonged fatigue under depressing influences, as during the retreat of an 
army. Among-prisoners, mental depression plays an important role. It is 
stated that epidemics of the disease have broken out in the French convict- 
ships en route to New Caledonia even when the diet was amply siillieicnt. 
Nostalgia is sometimes an important element. It is an interesting fact 
that prolonged starvation in itself does not necessarily cause scurvy. Not 
one of the professional fasters of late years has displayed any scorbutic symp¬ 
tom. The disease attacks all ages, but the old are more susceptible to it., 
Sex has no special influence, but during the siege of Paris it was noted that the 
males attacked were greatly in excess of the females. 

Morbid Anatomy.—The anatomical changes are marked, though by no 
means specific, and are chiefly those associated with luemorrhagc. The blood 
is dajk and fluid. The microscopical alterations arc those of a severe amcinia, 
without leuoeeytosis. The bacteriological examination has not yielded any¬ 
thing very positive. Practically there arc no changes in the blood, either ana- 
to mienl or Vhomi ciil which can "Tin regarded as peculiar to the disease. The 
skin shows the cechymoses evident during life. There are hamiorrhagcs into 
the muscles, and occasionally about or even into the joints. I hemorrhages 
occur in the internal organs, particularly on the serous membranes and in the 
kidneys and bladder. The gums are swollen and sometimes ulcerated, so that 
in advanced cases the teeth are loo-e and have even fallen out. Ulcer- are 
occasionally met with in the ileum and colon. Hamiorrhagcs into the mucous 
membranes are extremelv common. The spleen is enlarged mid soft. Paren¬ 
chymatous changes are constant in the liver, kidneys, and heart. 

Symptoms. —The disease is insidious in its onset. Karlv symptoms are 
loss in. weight, progressive weakness, and pallor. Very soon the gums are 
noticed to be swollen and spongy, to bleed easily,^ in extreme eases to pre¬ 
sent a fungous appearance. These changes, reptrdod as characteristic, are 
sometimes absent. The teeth may become loose and even fall out. Actual 
necrosis of the jaw is not common. The breath is excessively foul. The 
tongue & swollen, but may be red and not much furred. 1 lie salivary glands 
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are occasionally enlarged. Hemorrhages beneath the mucous membranes of 
the mouth are common. The skin becomes dry and rough, and ecchymoses 
soon appear, first on the legs and then on the arms and trunk, and particularly 
into and about the hair-follicles. They are petechial, but may become larger, 
and when subcutaneous may cause distinct swellings. In s evere case s, par¬ 
ticu larly in the le gs, there may be effusion between the periosteum and the 
Bone^ forming irregular nodes, which may break down and form foul-looking 
sores. The slightest bruise or injury causes haemorrhages into the injured 
part. (Edema about the ankles is common. The ““""y ” Been 

oftenest in the legs, is a remarkable infiltration of the subcutaneous tissues and 
muscles, forming a brawny induration, the skin over which may be blood¬ 
stained. Hasmorrhages from the mucous membranes are less constant symp¬ 
toms; epistaxis is, however, frequent. Hemoptysis and bsematemesis are 
uncommon. Haematuria and bleeding from the bowels may be present in 
very severe cases. 

Palpitation of the heart and feebleness and irregularity of the impulse 
are prominent symptoms. A hamric murmur can usually be heard at the 
base. Haemorrhagic infarction of the lungs and spleen has been described. 
Respiratory symptoms are not common. The appetite is impaired, and owing 
to the soreness of the gums the patient is unable to chew the food. Constipa¬ 
tion is more frequent than diarrhoea. Pain, tenderness, or swelling in the 
joints were present in 13 of McGrow's 42 cases. The urine is often albu¬ 
minous. The changes in its composition are not constant; the specific gravity 
is high; the color is deeper. The statements with reference to the inorganic 
constituents are contradictory. Some authorities have found the phosphates 
and potassium salts to be deficient; others hold that they are increased. 

There are mental depression, indifference, in some cases headache, and 
in the later stages delirium. Cases of convulsions, of hemiplegia, and of 
meningeal haunorrhage have been described. Remarkable ocular symptoms are 
occasionally met with, such as night-blindness or day-blindness. 

In advanced cases necrosis of the bones may occur, and in young persons 
eVen separation of the epiphyses. There are instances in which the cartilages 
have separated from the sternum. The callus of a recently repaired fracture 
has been known to undergo destruction. Fever is not present, except in the 
later stages, or when secondary inflammations in the internal organs appear. 
The temperature may. indeed, be sometimes below normal. Acute arthritis 
is an occasional complication. 

Diagnosis.—No difficulty is met in the recognition of scurvy when a num¬ 
ber of persons are affected together. In isolated cases, however, the disease 
is distinguished with difficulty from certain forms of purpura. The associa¬ 
tion with manifest insufficiency in diet, and the rapid amelioration with suit¬ 
able food, are points bv which the diagnosis can be readily settled. 

Prognosis. —The outlook is good, unless the disease is far advanced and the 
conditions persist which lead to its occurrence. The mortality now is rarel) 
great. Death results from gradual heart-failure, occasionally from sudder 
syncope. Meningeal hae morrhage, extravasat ion into t he serous cavities, eftfero 
aalitis, and other intercurrent affections may prove fatal. 

Prophylaxis. —The regulations of the Board of Trade require that a suffi 
dent supply of antiscorbutic articles of diet be taken on each ship; so tha 
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now, except as the result of accident, the occurrence of .-cunv is rare in 
sailors. 

Treatment.—The juice of two or three lemons daily and a diet of plenty 
of jneat and fresh vegetables snfficc to cure all cases of scurvy, unless far 
advanced. When the stomach is much disordered, small quantities of scraped 
meat and milk should be given at short intervals, and the lemou.juice in grad¬ 
ually increasing quantities. A bitter tonic, or a steel and bark mixture, may 
be given. As the patient gains in strength, the diet may lie more liberal, and 
he may eat freely of potatoes, cabbage, water-cresses, and lettuce. The stoma¬ 
titis is the symptom which causes the greatest distress. The permanganate 
of potash or dilute carbolic acid forms the best mouth-wash. Pencilling the 
swollen gums with a tolerably strong solution of nitrate of silver is very useful. 
The solution is better than the solid stick, as it reaches to the crevices between 
the granulations. The constipation which is so common is best treated with 
large enemata. For other conditions, such as hemorrhages and ulcerations, 
suitable measures must bo employed. 

' Infantilu Scuiivy (Harlow’s Disease). 

As in adults, scurvy may occur in children in consequence of imperfect 
food supply. 

W. B. Cheadle and Gee, in London, have described in very young children 
a cachexia associated with haemorrhage. Cheadle regarded the cases as scurvy 
ingrafted on a rickety stock. Gee called his cases periosteal cachexia. Casus 
had previously been regarded as acute rickets. 

A few years later Barlow made an exhaustive study of the condition with, 
careful anatomical observations. The affection is now recognized as infantile 
scurvy, and is called Barlow’s disease. The American 1’iediatric Society has 
collected (1898) in the United States 379 cases. Of these, the hygienic sur¬ 
roundings were good in 303. A majority of the patients were under twelve, 
months. I The proprietary foods, particularly malted milk and condensed milk, 
seem to be the most important factors in producing the disease, lherc are 
instances in which it has developed in breast-fed infants, and in others fed 
on the carefully prepared milk of the Walker-Gordon laboratories. , 

The following is a general clinical summary, taken from Barlow’s de¬ 
scription: 

“ So long as it is left alone the child, is tolerably quiet; the lower limbs 
are kept drawn up and still; but when placed in its bath or otherwise moved 
there is continuous crying, and it soon becomes clear that the pain is con¬ 
nected with the lower limbs. At this period the upper limbs may be touched 
with impunity, but any attempt to move the legs or thighs gives rise to 
screams. Next, some obscure swelling may be detected, first on one lower 
limb, then on the other, though it is not absolutely symmetrical. . . . I ho 
swelling is ill-defined, but is suggestive of thickening round the shafts of the 
•tones, beginning above the epiphyseal junctions. Gradually the bulk of tho 
limbs affected becomes visibly increased. . . . The position of the limbs be¬ 
comes somewhat different from what it was at the outset. Instead of being 
flexed they lie gn tt immobile, in a state of pseudo-paralysis. . . . 

AbouFthis time, if not before, great weakness of the back becomes manifest. 

IB ■ 
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A little swelling of one or both scapula; may appear, and the upper limb, 
may show changes. These are rarely so considerable as the alteration!, m 
the lower limbs. There may be swelling above the wrists, extending for a short 
distance up the forearm, and some swelling in the neighborhood of the epi¬ 
physes of the humerus. There is symmetry of lesions, but it is not absolute; 
and the limb affection is generally consecutive, though the involvement of one 
limb follows very close upon another. T he joints ar c free. In severe cum-s 
another symptom may now be found—namely, crepitus in the regions adjacent 
to the junctions of the shafts with the epiphyses. The upper and lower ex¬ 
tremities of the femur, and the upper extremity of the tibia, are the common 
sites of such fractures; but the upper end of the humerus may also be so 
affected. ... A very startling appearance may be observed at this period 
in the front of the chest. The^stornum, with the adjacent costal cartilages 
and a small portion of the contiguous ribs, seems to have sunk bodily back, 
en bloc, as though it had been subjected to some violence which had fractured 
several ribs in the front and driven them back. Occasionally thickenings of 
varying extent may be found on the exterior of the vault of the skull, or 
even on some of the bones of the face. . . . Hero also must be mentioned a 
remarkable eye phenomenon. There develops a rather sudden proptosis of one 
eyeball, with pufliness and very slight staining of the upper lid. Within a 
day or two the other eye presents similar appearances, though they may be of- 
less severity. The ocular conjunctiva may show a little ecchymosis, or may 
be quite free. With respect to the constitutional symptoms accompanying tho 
above series of events the most important feature is tho profound anaemia 
which is developed. . . . The anaemia is proportional to tho arjpunt of limb 
"involvement. As the case proceeds, there is a certain earthy-colored or sallow 
tint, which is noteworthy in severe cases, and when once this is.established 
bruise-like cchymoses may appear, and more rarely small purpura. Emacia¬ 
tion is not a marked feature, but asthenia is extreme and suggestive of mus¬ 
cular failure. The temperature is very erratic; it is often raised for a day 
or two, when successive limbs are involved, especially during the tense stage 
but is rarely above 101° or 102°. At other times it may be normal or sub 
normal.” If tho teeth have appeared the gums may be spongy. 

In young children with difficulty in moving the lower limbs, or in whmi 
paralysis is suspected, the condition should always be looked for. What i 
known sometimes as. Parrot's disease, or syphilitic pseudo-paralysis, may b 
confounded with it. In it the loss of motion is more or less sudden in th 
upper or lower limbs, or in both, due to a solution of continuity and separai 10 
of the cartilage at the end of the diaphysis. There are usually crepitatio 
and much pain on movement. 

The essential lesion is a subperiosteal blood extravasation, which causes H 
thickening and tenderness in the shafts of the bones. In some instances llici 
is haemorrhage in the intramuscular tissue. 

The prophylaxis is most important. The various proprietary forms of co 
denged milk and preserved foods for infants should not be used. The fre 
cow's milk should be substituted, and a teaspoonful of meat-juice or gra 
* may be given with a little mashed potato. Orange-juice or lemon-jui 
should be given three or four times a day. Recovery is usually prompt a’ 
satisfactory. 
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YU. STATUS LYMPHATICUS. LYMFHATISM. 

Definition. —A rare condition met with chiefly in children and young ]H>r- 
sons, in which the lymphatic glands and lymph tissues throughout the body, 
the spleen, the thymus, and the lymphoid hone-marrow are 'in a slate of 
hyperplasia. These features have been found associated with rickets and with 
liypoplasia of the heart and aorta. 

The special interest lies in the faet that these pathological conditions have 
been met with frequently in eases of sudden death. I’altnuf and others of tho 
Vienna school, who have written extensively on the subject, believe that indi¬ 
viduals with this hyperplasia have lowered powers of resistance, and are par¬ 
ticularly liable to paralysis of the heart. 

Anatomical Condition. — (a) Lymcm-ii lands. —The pharyngeal, thoracic, 
and abdominul groups are most frequently affected. The cervical, axillary, 
and inguinal are less commonly involved, but these glands may show slight, 
enlargement. The lymphatic structures of ihe alimentary tract, the tissues 
Oi the tonsils, the adenoid structures in the upper pharynx, and the solitary 
and agminated follicles of the small and large intestines are usually much en¬ 
larged. The hyperplasia of the intestinal lymphatic structures may bo tho 
most remarkable, tho individual glands standing out like peas. 

(6) Spleen. —Enlargement of this organ is usually moderate in degree. 
The Malpighian bodies may show very prominently, and alien aiuemie may 
look like large tubercles. The organ is usually soft and bypcnemic. 

(c) TheYllvuus is enlarged, and may measure as much as 10 cm. in ^ 
length. It looks swollen and soft, and on section may exude a milky white 
fluid. 

(d) The bone-mahuow has been found in a state of, hyperplasia, anil the 
yellow marrow of the long bones in young adults, and even in persons between 
the ages of twenty and thirty, has been found replaced by red marrow. Among 
other associated conditions of this cnji&tiLulio LyinplujliCU, as it lias been called, 
are hypoplasia of the heart and aorta and enlargement of the thyroid gland. 
In a large number of the cases in children rickets is coincident. 

Diagnosis. —The diagnosis of the lymphatic constitution is not always easy. 
Enlargement of the superficial glands, with hypertrophy of the tonsils, signs 
of slight swelling of the thyroid, dulness over the sternum, with signs of 
enlargement of the mesenteric glands, are among tho most important fea¬ 
tures. Signs of hypoplasia of the vascular system are still more uncertain, 
though Quincke believes tha't in such instances the left ventricle is dilated aud 
the peripheral arteries may be much smaller than normal. The subjects have 
Usually a pale and pasty complexion, and are fat and flabby. 

Sudden Death in the Status lymphatious.— What has directed the atten¬ 
tion of writers more particularly to this condition is the frequency with which 
*t has been found in cases of unexpected death from very trilling and inade¬ 
quate causes, as in the case of a death immediately after the preventive inocu¬ 
lation with the antitoxin of diphtheria, and during anadhosia in young chU- 
divn for trifling operations, as for adenoids or circumcision, etc. ^ Hinkev 
I'lake, and others have studied this question with great care. Lther and 
chlorof orm se em equally dangerous in these cases. Cases of sudden death of 
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persons in the water, who have fallen in and, though immediately recovered, 
were dead, or who have died suddenly while bathing, are referred by Paltauf 
to this condition. And, lastly, there is a large group of cases of sudden death 
in children without recognizable cause, in whom post mortem the thymus lias 
been found enlarged—the so-called “Thymus Tod” (see under Thymus 
Gland). It lias also been suggested that certain of the sudden deaths during 
convalescence from the infectious fevers'arc to be referred to this status lym- 
phaticus. Escherich thinks that certain measures usually harmless, such as 
hydrotherapy, may have an untoward effect in children in this condition of 
lymphatism, and adds that tetany and laryngismus may be associated with it. 

Two explanations are offered of the sudden death: Eiist, that it is due to 
mechanical pressure of the enlarged thymus on the trachea. In only one of 
Blumer’s nine cases was there evidence of this. Secondly, that it is caused 
by a toxaemia, an overproduction of the internal secretion of the thymus. 
Blumer has extended this view, and suggests that it is a lymphotoxsemia. 

Vm. DISEASES OF THE SUPRARENAL BODIES. 

1. Addison’s Disease. 

Definition. —A constitutional affection characterized by asthenia, muscular 
and vascular, irritability of the stomach, and pigmentation of the skin, symp¬ 
toms due, in all probability, to loss of the internal secretion of the adrenal 
glands. Tuberculosis of the adrenals is the common anatomical change. 

The recognition of the disease is due to Addison, of Guy’s Hospital, whose 
monograph on The Constitutional and Local Effects of Disease pf the Supra¬ 
renal Capsules was published in 1855. 

Etiology. —Males are more frequently attacked than females. In Grccn- 
how’s analysis of 183 cases 119 were males and (14 females. A majority of 
the cases occur between the twentieth and the fortieth year. A congenital 
case has been described in which the skin had a yellow-gray tint. The child 
lived for eight weeks, and post mortem the adrenals were found to be large 
and cystic. Injury such as a blow upon the abdomen or back, and caries of the 
spine, have in many cases preceded the attack. The disease is rare in America; 
only 17 cases came under my observation. 

Horbid Anatomy and Pathology. —There is rarely emaciation or anaemia 
Rolleston thus summarizes the condition of the suprarenal bodies in Addison’: 
disease: 

“ 1. The fibro-caseous lesion due to tuberculosis—far the commonest con 
dition found. 3. Simple atrophy. 3. Chronic interstitial inflammation lead 
ing to atrophy. 4. Malignant disease invading the capsules, including Add 
son’s Case of malignant nodule compressing the suprarenal vein. 5. Blo<> 
extravasated into the suprarenal bodies. 6. No lesion of the suprarenal bodn 
themselves, but pressure or inflammation involving the semilunar ganglia. 

“ The first is the only common cause of Addison’s disease. The other 
with the exception of simple atrophy, may be considered as very rare.” 

The nerve-cells of the semilunar ganglia have been found degenerated ar 
deeply pigmented, and the nerves sclerotic. The ganglia are not uncommon 
entangled in the cicatricial tissue about the adrenals. The spleen has occ 
oimmsillv been found enlarged; a persistent enlarged thymus has been found. 
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T he two c hief theories which have lioon advanced (o explain the disease art': 
{a) Thai it .depended upon the loss of function of tlie adrenals. This was the 
view of Addison. The balance pf experimental evidence is in favor of the view 
that the adrenals are functional glands, winch furnish an internal secretion 
esaentMl tCrth'e' normal metabolism. Schafer and Oliver have shown tlmt the 
human adrenals contain a very powerful extract, which is not .to he obtained 
in coses of Addison’s disease; they have also studied the toxic effects on ani¬ 
mals of the extracts of the glands. In the cases in which the adrenals have 
been found involved without the symptoms of Addison’s disease, accessory 
glands may have been present; while in the rare eases in which the symptoms 
of the disease have been present with healthy adrenals the semilunar ganglia 
and adjacent tissues have been involved in dense adhesions, which may have 
interfered readily with the vessels or lymphatics of the glands. On this view 
Addison’s disease is due to an inadequate supply of the adrenal secretion, just 
as myxeedema is caused by loss of function of the thyroid gland. “ Whether 
the deficiency in this internal secretion leads to a toxic condition of the blood 
or to a general atony and apathy is a question which must remain open ” (Kol- 
leston)J- (bj That it is an affection of the alxlominal sympathetic system, 
induced most commonly by disease of the adrenals, but also by other-chronic 
disorders which involve the solar plexus and its ganglia. According 1o this 
view, it is an affection of the nervous system, and the pigmentation has its 
origin in changes induced through the trophic nerves. The pronounced debil¬ 
ity is the outcome of disturbed tissue metabolism, and the circulatory, respira¬ 
tory, and digestive symptoms are due to implication of the pnenmogastric 
nerves. The changes found in the alxlominal sympathetic are held to suppirt 
this view, and its advocates urge the occurrence of pigmentation of the ski is 
in tuberculosis of the peritomeum, cancer of the pancreas, or aneurism of the 
abdominal aorta. Bramwell thinks that the symptoms may he m part due to 
irritation of the sympathetic and in part to adrenal inadequacy. 

Symptoms.— in the words of Addison, the characteristic symptoms are 
“anaemia, general languor or debility, remarkable feebleness of the hearts 
action, irritability of the stomach, and a peculiar change of color in the 


tu i B , as a rule, insidious. The feelings of weakness as a rule, 
precede the pigmentation. In otl.er instances the gastro-mtestinal symptoms 
thf weakness, and the pigmentation come on together. Lhere are a 
in the literature in which the whole process has been acute, following a shock 
or some special depression. There are three important symptoms • 

(1) iliSWiQS-OK xiu Skin.— This, as a rule, first attracts the atten¬ 
tion of patient’s friends. The grade of coloration rang™| from. a hgh 
yellow to a deep brown, or even black. In typica eases it is diflW J 
deeper^n the exposed parts and in> the regions wTiero tlJalso wher- 
1S more mlense, as the areolse of the nipples i and arxnuju k 
eveTtheTskin is compressed" or irritated, as by the wins aiu . , g j w _ 

lie confined to the face and hands. Occasionally it js fwind 

log-atrophy of pigment, leuqodcrma, may occur Ihe pigmentation is toad 

.uRLme membrb*. .1 the mouth Wuge, 

meutafiSTSf the mucou. membr.ee h not '‘“ l . eemm™ i. to uTo 
in chronic stomach troubles, etc. (Fr. Sehultze), and is common in the negro. 
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A patchy pigmentation of the serous membranes has often been found. Qvrr 
the diffusely, pigmented skin there may be little mole-like spots of deeper pig¬ 
mentation, and upon the trunk, particularly on the lower abdomen, they may 
be “ ribbed ” like the sand on the seashore. 

(2) Gastro-intestinal Stmptomb.— -The disease may set in with attacks 
of nauseaTfiftTvomllmg, spontaneous in character. Toward the close there 
may be pain with retraction of the abdomen, and even features suggestive of 
peritonitis (Ebstein). A marked anorexia may be present. The gastric symp¬ 
toms are variable throughout the course; occasionally they are absent. Attacks 
of diarrhcea are frequent and come on without obvious cause. 

(3) Astiienia, the most characteristic feature of the disease, may be 
manifested early as a feeling of inability to carry on the ordinary occupation, 
or the patient may complain constantly of feeling tired. The weakness is 
specially marked in the muscular and cardio-vascular systems. There may be 
an extreme degree of muscular prostration in an individual apparently well 
nourished, whose muscles feel firm and hard. The cardio-vascular asthenia 
is manifest in a feeble, irregular action of the heart, which may come on in 
paroxysms, in attacks of vertigo, or of syncope, in one of which the disease 
may prove fatal. The blood-pressure is low, falling to 70 or 80 mm. of ITg 
Headache is a frequent symptom; convulsions occasionally occur. Pain in the 
back may be an early and important symptom. 

Anemia, a symptom specially referred to by Addison, is not common. In 
a majority of the patients the blood-count is normal. McMunn has described 
an increase in the urinary pigments, and a pigment has been isolated of very 
much the same character as the melanin of the skin. 

, T he mode of termination is either by syncope , which may occur even early 
in the disease,"By gradual progressive asthenia, or by the development of tuber¬ 
culous lesions. In two cases I have known a noisy delirium with urgent 
dyspnoea to precede the fatal event. 

Diagnosis. —Pigmentation of the skin is not confined to Addison’s disease. 
The following are the conditions which may give rise to an increase in the 
pigment: 

(1) Abdominal growths—tubercle, cancer, or lymphoma. In tuberculosis 
of the peritonaeum pigmentation is not uncommon. 

(2) Pregnancy, in which the discoloration is usually limited to the face, 
the so-called masque dcs femmes enceintes. Uterine disease is a common cause 
of a patchy melasma. 

(3) Ilamochromatosis, associ ated with hypertrophic cirrhosis, pigmqpta- 
ti on o f tha .s k in. and diabetes. More commonly in overworked persons of con¬ 
stipated habit and with sluggish livers there is a patchy staining about the 
face, and Jorehead. 

(4) The vagabond’s discoloration, caused by the irritation of lice and 
dirt, which may reach a very high grade, and has sometimes been mistaken 
for Addison’s disease. 

(6) In rare instances there is deep discoloration of the skin in melanotic 
cancer, so deep and general that it has been confounded with melasma supra¬ 
renale. 

(6) In certain cases of exophthalmic goitre abnormal pigmentation occurs 
«* noted bv Drummond and others. 
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(7) In & few rare instanced the pigmentation in scleroderma may bo 
general and deep. 

(8) In. the face there may be an extraordinary degree of pigmentation duo 
to innumerable small black comedones. If not seen in a very good light, 
the face may suggest argyria. Pigmentation of an advanced grade may occur' 
in chronic ulcer of the stomach and in dilatation of the organ., 

(9) Arg yria could scarcely be mistaken, and yet I was consulted in a ease 
in which the diagnosis of Addison’s disease had" been made by several good 
observers. 

(10) Arsenic when taken for many months may cause a most intense pig¬ 
mentation of the skin. 

(11) .With arterio-sclcrosis and chronic heart-disease there may be marked 
melanoderma. 

(12) In pernicious anosmia the pigmentation may be extreme, most com¬ 
monly due to the prolonged administration of arsenic. 

(13) There is a form of deep pigmentation, usually in women, which in¬ 
sists for years without change and without any s|icciul impairment of health. 
I have mot with two cases; in one the pigmentation was a little more leaden 
than is usual in Addison’s disease; in both the condition had lasted some 
years. 

In any case of unusual pigmentation these various conditions must lie 
sought for; the diagnosis of Addison’s disease is scarcely justifiable without 
the asthenia. In many instances it is difficult early in the disease to arrive 
at a definite conclusion. The occurrence of fainting tits, of nausea, and gas¬ 
tric irritability arc important indications. As the lesion of the capsules is 
almost always tuberculous, in doubtful cases the tuberculin test may lie used. 
In two of my cases, robust, healthy men with pigmentation and gastric symp¬ 
toms, the reaction was obtained. 

Prognosis.— The disease is "iiitr^y f if 1,1 Thomases in which the bronzing 
is slight or does not occur run a more rapid course. There are occasionally 
acute cases which, with great wenkness, vomiting, and diarrluca, prove fatal 
in a few weeks. In a few cases the disease is much prolonged, even to six or 
ten years. In rare instances recovery has taken place, and periods of improve¬ 
ment, lasting many months, may occur. 

Treatment. —When there is profound asthenia the patient should be con- 
finrd tohrd, as fatal syncope may at any time occur. In three of my cases 
death was sudden. Arsenic and strychnia are useful tonics. For the diar¬ 
r hoea lnryn cloaca nf bismuth should tie given; for the irritability of the stom- 
adv. creasote^Jiydrocyanic acid, ice, and champagne. The diet should bo 
1 ig ht and'"nutrit ious. Many patients thrive Best on a strict milk diet. 

Treatment by Suprarenal Extract. —E. W. Adams has analyzed 97 cases. 
In 7 the condition grew worse, in 3 cases of transplantation death was attrib¬ 
uted to the treatment. In 43 there was no effect noticed. In 31 there was 
temporary improvement; in 16 the relief seemed permanent. In two of our 
eases there was marked improvement; in one all the severe symptoms disap¬ 
peared, and the patient died of an acute infection, which apparently had noth¬ 
ing to do with the disease. The adrenals were found sclerotic. The gland 
may he given raw or partially cooked or in a glycerin extract. Tabloids of the 
dried extract are given, one grain of which corresponds to fifteen of the giand. 
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Three of the tabloids may be given daily. Operation has been suggested, but 
has not been carried out on any undoubted case. 

2. Other Diseases of the Supkahenal Capsules. 

Adrenalitis, Acute Hcemorrhagic .—The lesion resembles that of acute pan¬ 
creatitis, haemorrhage and necrosis in varying proportions. The clinical pictu re 
is very complex.' The or^f. ia mi/Llon with pain and vomiting, profound 
prostration and death ip A- faw .day3. In ~o{fre)r cases convulsions occur, or 
there may be a profound myasthenia, acute or,subacute. SuiJden death has 
occurred. Injghildren the disease may be associated with purpura, cutaneous 
and visceral. The symptoms are believed to be due to acute or subacute 
adrenal insufficiency. The diagnosis is not often made during life. The 
white line, the amende vascular skin reflex, described by Sergcnt as of diag¬ 
nostic value, is too common to be of much import. 

Hypertrophy .—Tn chronic nephritis and arterio-flclerosis adenoma or dif¬ 
fuse hyperplasia of the glands has been found, which some have attributed to 
hypgradrenalism—an overactivity of the antitoxic and angiotonic functions • 
of the gland. In children tumor or hypertrophy has been found associated 
with remarkable precocity and development of the sexual organs. 

Tumors .—Primary growths are rare, secondary are not uncommon. The 
former are usually mistaken for kidney tumors. There is a special typo of 
malignant growth in children characterized by rapid growth, diffuse infiltra¬ 
tion of the liver, and great distention of the abdomen without ascites or jaun¬ 
dice (Pepper tertius); and Robert Hutchison has described a remarkuhle 
syndrome in children of adrenal tumor, exophthalmos and cranial tumors. 

IX. DISEASES OF TEE SPLEEN. 

The acute swelling in fever, and the chronic enlargement of the organ in 
paludism, leukaemia, cirrhosis of the liver, and heart-disease have been fully 
described, but there remain several conditions to which brief reference may 
be made. 

1. Movable Spleen. 

Movable or wandering spleen is seen most frequently in women the sub¬ 
jects of enteroptosis. It may be present without signs of displacement of 
other organs. It may be found accidentally in individuals who present no 
symptoms whatever. In other cases there a re draggi ng, uneasy feelings in the 
back and side. AlLgrades are met with, from a spleen tliat can be felt com¬ 
pletely, helojv the margin of the ribs to a condition in which the tumor-mas; 
impinges upon the pelvis; indeed, the organ has been found in an inguina' 
hernia! In the large majority of all cases the_ spleen is enlarged. Sometime 
it appears that the enlargement has caused relaxation of the ligaments; b 
other instances the relaxation seems congenital, as movable spleens have beei 
found in different members of the same family. Pos§iWy_traumatj§in ma 
account-far so me of t he cases. Apart from the dragging, uneasy sensation 
and the worry in nervous patients, wandering spleen causes very few serioi; 
symptoms. Torsion of the pedicle.may produce a very alarming and serioi 
CQastiiipn, leading to great swelling of the organ, high Jgy qr, or even 1 
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MflWl i is . A young woman was admitted to my colleague Kelly's ward with 
a tumor supposed to be ovarian, but which proved to be a wandering, moder¬ 
ately enlarged spleen. She was transferred to the medical wanl. where she 
had suddenly very great pain in the abdomen, a large swelling in the left flank, 
and much tenderness. Halsted operated mid found an enormously enlarged 
spleen in a condition of necrosis, adherent to the adjacent parts and to the 
abdominal wall. Ho laid it open freely, and large necrotic masses of spleen 
tissue discharged for some time. She made a good recovery. 

The diagno sis of a wandering spleen is usually easy unless the organ lie- 
eomes fixed and is deformed by adhesions and perisplenitis. The shape .of the 
organ, and the sharp margin with the notclics are the points to be specially 

The treat me n t of the condition is important. Occasionally the organ may 
be kept in position by a properly adapted belt and a pad under the left costal 
margin. Removal of the displaced organ has liecn advised and carried out in 
many cases, and nowadays it is not a very serious operation. It is, however, 
as a rule unnecessary. In 2 eases of enlarged spleen under my care, with great, 
mobility, causing much discomfort and uneasiness, Halsted completely relieved 
the condition by replacing the spleen, packing it in position with gauze, and 
allowing firm adhesions to take place, lloth these patients were seen more 
than eighteen months after the operation and the organ had remained in 
position. 

2 . RUPTURE OK THE Rl’I.KKN. 

This is of interest in connection with the spontaneous rupture in cases of 
acute enlargement during typhoid fever or malaria, which is very rare. Rup¬ 
ture of a malarial spleen may follow a blow, or a fall, or an exploratory punc¬ 
ture. In India and in Mauritius rupture of the spleen is stated to be very 
common. Fatal haemorrhage may follow puncture of a swollen spleen with a 
hypodermic needle. Occasionally the rupture results from the breaking of an 
infarct or of an abscess. The symptoms are those of lueinorrhage into the 
peritonaeum, and the condition demands immediate laparotomy. 

3. Infarct and Abscess of tiie Spleen. 

Emboli in the splenic arteries causing infarcts may lie cither infective or 
simple. They are seen most frequently in ulcerative endocarditis and in septio 
conditions. Infarcts may also follow the formation of thrombi in the branches 
of the splenic artery in cases of fever. They are not very infrequent in 
typhoid. In a few instances the infarcts have followed thrombosis in the 
splenic veins. They are chiefly of pathological interest. The infarct of the 
spleen may be suspected in cases of'septicaemia or pyiemia when there is pain 
in the splenic region, tenderness on pressure, and slight swelling of the organ; 
on several occasions I have heard a well-marked peritoneal friction rub. Occa¬ 
sionally in the infective infarcts large abscesses are formed, and in rare 
instances the whole organ may be converted into a sac of pus. 

Tumors of the spleen, hydatid and other cysts of the organ, and gummata 
are rare conditions of anatomical interest. In Hodgkin’s disease the organ 
may be enlarged and smooth, or irregular from the presence of nodular tumors. 
» 
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4. Splenomegaly, Splenic Anaemia, Bivrr'a n.ar... 

Anemia may be associated with many conditions in-which the spleen is 
enlarged—in leukaemia, in pernicious anaemia, in Hodgkin’s disease, ip cir- 
rhoeis of the liver, particularly of the hypertrophic type, and in the syphilitic 
form, and in chronic malaria. But apart from all these, and apart from the 
forms of tropical splenomegaly already considered, are the conditions which 
have been grouped under the names primitive splenomegaly, splenic anaemia, 
and Banti’s disease. Though the clinical picture may be very similar, it seems 
impossible to classify them all as one disease. The following groups of cases 
may be described: 

1. Banti’i dise as e , with its three stages: (a) simple splenomegaly, which 
may persist for years, without anaemia or with perhaps only a low color index; 
(&) severe anaemia of a secondary type with pigmentation of the skin and a 
marked tendency to hsematemesis; (cj finally jaundice supervenes and ascites. 
Thexhronicity, the great enlargement of the spleen, and the secondary anaemia 
are the most striking features. In most cases a chronic hyperplasia of the 
organ has been found; in a few an extraordinary endothelial hyperplasia, 
which Gaucher described as a chronic endothelioma. In a small number of 
cases, Dock, D6v6, and others have reported a remarkable sclerosis of the por¬ 
tal vessels, with thromboses and obliteration; but whether this is primary or 
secondary has not yet been determined. The cause of the disease is.-unknown. 
It may be a chronic infective process, the chief seat of which is in the spleen, 
where the poisons cause the endothelial proliferation. That the spleen itself 
is at fault appears probable from the prompt relief which follows removal of 
the organ. In three of five cases which I have seen, permanent recovery has 
followed splenectomy. 

2. There are two family forms of splenomegaly, in one the children 

attacked present marked constitutionar dtfltu rbanooo-. dwarfing of stature, 
clubbing of the fingers, infantilism, pigmentation of the skin, and sometimes 
enlargement of the liver. This is the variety described by Collier, Bovaid, 
Brill, and Frederick Taylor. In the other, the Minkowski type, the spleno¬ 
megaly is associated with a congenital jaundice, but the health of the patient 
is not disturbed. Though jaundice is present there is no bile coloring matter 
in the —nn fi"hrlnm f rifi mn 

In Banti’s disease removal of the spleen t ofEers the best chance of perma¬ 
nent relief. Armstrong’s recent statistics give 72 per cent of recoveries. 
A rpen ic and the X-rays appear to have very little influence. 

5. Splenomegalio Polyoyth-smia with Cyanosis (Yaquez’s Disease) . 

A condition in which with an enlarged spleen and cyanosis there is an 
extraordinary increase of the red blood-corpuscles, up to 9-13 millions per 
c.mm. Heada che, giddin ess, and q onstipation are the common symptoms. The 
patients may present a curious bnfck-red color^ ox_when it is cold an extreme 
degree of cyanosis. It is a chmnic-afCeotion, lasting -many .years. In the 
few post-mortems which have been performed the bone-marrow has been found 
in a state of extreme hyperplasia, and it has been suggested that the disease 
h the red'bieod counterpart of leukaamia—erythrpeythtp miafar erythrem ia- 
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In the Quarterly Journal of Medicine, October, 1908, and January, 1909, 
Dr. Parkes Weber gives a full critical digest of the subject, which is one 
of great clinical and pathological interest. Ikilygiobutism without splenic 
enlargement occurs in many other conditions, particularly in congenital heart- 
d i seas e a nd after residence at high altitudes. With jirimary tuberculosis of 
the Bglsfin ihcre_has also been associated polyglobulism and •cyanosis. But 
apart from all these conditions there is probably a well-defined disease of 
unknown etiology with the above-mentioned characters. 


X. DISEASES OF THE THTBOID GLAND. 

1. CONUKSTION. 

At puberty, in girls, often at the onset of menstruation, the gland enlarges; 
in certain women the neck becomes fuller at each menstruation, and it was 
an old idea that the gland enlarged at or after defloration. The slight enlarge¬ 
ment at puberty may persist for months and cause uneasiness, but as a rule 
it disappears completely. 1 do not remember a single instance in which the 
goitre has remained, though of course such a possibility has to he considered. 
From mechanical causes, as ligh t collars, repeated crying, or prolonged use of 
t hp voi ce, the gland may swell for a short time. 


2 . Aoutk Thyroiditis. 

Thir ty prim ary it is almost always a complication of one of the acute 
infections, typhoid fever, scarlet fever, diphtheria, pneumonia, rheumatic fever, 
o r mump s. The whole gland may be involved, or only one lobe. There ip 
swelling, pa in mi pressure, and very soon redness over the ulfeeted part. It 
may. resolve or go on to suppuration. The entire gland may be destroyed and 
myxeedema follow, as in a case reported by Shields. Basedow’s disease has fol¬ 
lowed the acute thyroiditis of typhoid fever. 


3. Goitre. 


Definition.—Hypertrophy of the thyroid gland, occurring sporadically or 
endemically. 

Sporadic goitre is not uncommon, and is confined almost exclusively ta 
w o m e n: . In girls at puberty slight enlargement of the gland is very common, 
and it may persist for a year or longer; in rare instances the enlargement per- 


The following varieties may be distinguished: (a) Parenchymatous, in 
which the enlargement is general and the follicles, usually newly formed, 
contain p gelatinous colloid material, (b) Vascular, in which the en¬ 
largement is chiefly due to dilatation of the blood-vessels without the 
new formation of glandular tissue, (c) Cystic goitre, in which the en¬ 
larged gland is occupied by large cysts, the walls of which often undergo cal¬ 
cification. . 

Endemic goitre is rare in the United States and Canada. The endemic 
centres referred to in Barton’s monograph (1819) and in Ilirsch’s Geograph¬ 
ical* Pathology |D longer exist. It is most prevalent about the eastern end of 
Lake Ontario and in Michigan (Dock), and in parts of the province of Que- 
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bcc; and of late years there appears to have been an increase in the cases. 
In Great Britain it is still met with in a few localities, as in Derbyshire—the 
Derbyshire neck; and it is very common in the upper Thames valley. In 
Switzerland and parts of France and Italy it is very.prevalent, occurring 
alone or in association with cretinism. In parts of Central Asia there arc 
towns, such aa Khokapd.in. Turkestan, in which a large proportion of the 
population have goitre or cretinism. Busaian. troops stationed there may have 
goitres within a few months. 

In schools and garrisons there have been remarkable outbreaks of acute 
goitre in epidemic form, lasting a few months, and disappearing, in school*, 
after the holidays. In one instance 161 boys among 3S0, and 246 girls among 
381, were attacked (Guillaume). 

Symptoms ,-4Tbe enlargement may be uniform or affect only one lobe, 
or the isthmus alone, j When-small, a goitre causes no. inconvenience. 'When 
large, it may compress the trachea, causing dyspnoea, or may pass beneath the 
sternum and compress the veins. These, however, are exceptional circum¬ 
stances, and in a large proportion of all cases no serious symptoms are noted. 
The affection usually comes under the care of the surgeon, tf Sudden-death 
occasionally occurs in large bronchoceles. In some instances it may be difficult 
to determine the cause, and it has been thought to be associated with pressure 
on the vagi. I have reported an instance in which it resulted-' from haemor¬ 
rhage into the gland and into the adjacent tissues. The blood passed into the 
cellular tissues of the neck and under the sternum, covering the aorta and 
pericardium. In regions in which goitre prevails the drinking-water should 
be boiled. Change of locality is sometimes followed by cure. The medicinal 
treatment is very unsatisfactory. Iodine and various countcrirritants exter¬ 
nally, iodide of potash, ergot, and many other drugs are recommended bv 
writers. The thyroid extract has been used with.success in a few cases. If 
the organ progressively enlarges and causes great disfigurement or inconven¬ 
ience, operation should be advised. 

4. Tumobs of the Thtboid. 

These are very varied, (a) Adenomata, either simple or malignant 
The latter may form extensive metastases. A case is reported by Hayward 
in which growths resembling thyroid tissue occurred in the lungs and 
various bones of the body, (h) Cancer, of which several forms have been 
lescribed. (c) Sarcoma. All of these have a surgical rather than a medical 
nterest. 

Aberrant and Accessory Thyroids .—Anywhere from the root of the tongue 
■jo the arch of the aorta small fragments of thyroidal tissue have been found, 
[n the mediastinum they may form large tumors, and in the pleura an acce- 
wry cystic thyroid may fill the upper half of one pleural cavity or even the 
snlire side (F. A. Packard). Thkjiugauil thyroid is hot uncommon, varv- 
ng in sifc?. from a hemp seed to a pea, usually free in the deep muscle- 
>f the tongtie, or attached to the hyoid bone. When enlarged the lingual 
roiiie-may form a tumor of considerable size. The true thyroid has been 
ibsent, and! removal of the lingual goitre has been follo wed by. myxoedjn i.' 
fStorrsl. 
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5. Exophthalmic (Ioitkk. 

(Graves’s, Basedow’s, or Parry's Disease.) 

Definition. —A disease characterized by exophthalmos, enlargement of the 
rtiymi d- and functional disturbance of the vascular system. I Ms very possibly 
caused by disturbed function of the thyroid gland (hyperthyroidism). 

•Historical Note. —In the posthumous writings of t'aleb lliliier l’arry 
(182&) is a description of 8 cases of Enlargement of the Thyroid (Hand in 
Connection with Enlargement or Palpitation of the Heart. In the first ease, 
seen in 1786, he also described the exophthalmos: *■ The eyes wore protruded 
from their sockets, and the countenance exhibited an up|ienrniieo of agitation 
and distress, especially in any muscular movement.” The Italians chum that 
Flajani described the disease in 1800. I have not been able to see his original 
account, but Moebius states that it is meagre and inaccurate, and hears no 
comparison with that of Parry. If the name of any physician is to lie asso¬ 
ciated with the disease, undoubtedly it should he that of the distinguished old 
Bath physician. Graves doscrilied the disease in 1805 and Basedow in 1810. 

Etiology. —The disease is more frequent in women than in men. Of 200 
cases tabulated by Eshncr, there were 161 females. The age of onset is usually „ 
from tlugtwentieth to the thirtieth year. It is sometimes seen iusseveral mem- 
bers of the same family. Worry, fright, and depressing emotions precede the . 
development of the disease in a number of eases. 

The disease is regarded by some as a pure neurosis, in favor of which is A 
urged the onset after a profound emotion, the absence of lesions, and the 
cure which has followed in a few cases after operations upon the nose. Other* 
believe that it is caused by a central lesion in the medulla oblongata. In , 
support of this there is a certain amount of experimental evidence, and in 
a few autopsies changes have been found in the medulla. Of late years the 
view has been urged, particularly by Moebius and by Greenfield, that exoph¬ 
thalmic goitre is primarily a disease of the thyroid gland (hyperlliyrea) m 
antithesis to myxedema (athyrea). The clinical contrast lietween these two 
diseases is most suggestive—the increased excitability of thu nervous system, 
the flushed, moist skin, the vascular erythism in the one; the dull apathy, 
the low temperature, slow pulse, and dry skin of the other. ie e mnges in 
the gland in exophthalmic goitre arc, as shown by Greenfield, those of an orga 
in active evolution—viz., increased proliferation with the production, of newiy 
formed tubular spaces and absorption of the colloid materia w m i • P 
by a more mucinous fluid (Bradshaw Lecture, 1893). 1 lm thyroidjcxtract 
given in excess produces symptoms not unlike those of * ls f“ ,| 

cardia, tremor, headache, sweating, and prostration. Bcclere has recently 
reported a case in which exopthalmos developed after an 
the thyroid extract usually aggravates the symptoms of esopl thalm : goitre^ 
The most successful line of treatment has been I;ha directed tn.dmm. h the 
bulk of the goitre. These are some of the considerations which avor-the v e 
that the symptoms are due to disturbed function of the thyroid gland, Prob 
ably to h^Lcretion of certain materials, which induce » ^ °f diromc 

intgxicatioT Myxmdema may develop in the late stage* s 'Xuhe nntriSn 
simteefema and in a few cases scleroderma, which indicate that the nutrition 
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of the skin is involved. Persistence of the thymus is almost the rule (Hector 
Mackenzie), but its significance is unknown. 

Symptoms. —Acute and chronic forms may be recognized. In the acute 
form the disease may arise with great rapidity. In a patient of J. H. Lloyd's, 
of Philadelphia, a woman, aged thirty-nine, who had been considered perfectly 
healthy, but wjiose friends had noticed that for some time her eyes looked 
rather large, was suddenly seized with intense vomiting and diarrhoea, rapid 
action of the heart, and great throbbing of the arteries. The eyes were promi¬ 
nent and staring and the thyroid gland was found much enlarged and soft. 
The gastro-intestinal symptoms continued, the pulse became more rapid, the 
vomiting was incessant, and the patient died on the third day of the illness. 
Only the abdominal and thoracic organs could be examined and no changes 
were found. Two rapidly fatal cases occurred at the Philadelphia Hospital, 
one of which, under F. P. Henry’s care, had marked cerebral symptoms. The 
acute cases are not always associated with delirium. In a case reported by 
Sutcliff death occurred within three months from the onset of the symptoms, 
owing to repeated and uncontrollable vomiting. More frequently the onset is 
gradual and the disease is chronic. There are four characteristic symptoms 
of the disease—exophthalmos, tachycardia, enlargement of the thyroid, and 
tremor. 

Taohycaedia. —Eapid heart action iB only one of a scries of remarkable 
vascular phenomena in the disease. The pulse-rate at first may be not more 
than 95 or 100, but when the disease is established it may be from 140 to 
fSO, or even higher. Irregularity is not common, except toward the close. In 
a well-developed case the visible area of cardiac pulsation is much increased, 
the action is heaving and forcible, and the shock of the heart-sounds is well 
felt. The large arteries at the root of the neck throb forcibly. There is 
visible pulsation in the peripheral arteries. The capillary pulse is readily 
seen, and there are few diseases in which one may see at times with greater 
“distinctness the venous pulse in the veins of the hand. The throbbing pulsa¬ 
tion of the arteries may be felt even in the finger tips. Vascular erythema is 
common—the face and neck are flushed and there may be a wide-spread ery¬ 
thema of the body and limbs. On auscultation murmurs are usually heard 
over the heart, a loud apex systolic and loud bruits at the base and over the 
manubrium. The sounds of the heart may be very intense. In rare instances 
they may be heard at some distance from the patient; according to Graves, 
as far as four feet. Attacks of acute dilatation of the heart may occur with 
dyspnoea, cough, and a frothy bloody expectoration. 

Exophthalmos, which may be unilateral, usually follows the vascular dis¬ 
turbance. It is readily recognized by the protrusion of the balls, and partly by 
the fact that the lids do not completely cover the sclerotica, so that a rim of 
white is seen above and below the cornea. The protrusion may become verv 
great and the eye may even be dislocated from the socket, or both eyes may be 
destroyed by panophthalmitis, a condition present in one of Basedow’s cases. 
The vision is normal. Graefe noted that when the eyeball is moved downward 
the upper lid does not follow it as in health. This is known as Graefa’s sign. 
The palpebral aperture is wider than in health, owing to spasm or retraction of 
the npper lid (Stellwag’s sign). The patient winks less frequently than in 
” • •- - i«.H-aT.fimi t« ttiB lack of convergence of the two 
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.eyes." Changes in the pupils and in the optic nerves are rare. Pulsation of the 
retinal arteries is common. 

Enlargement ok the thyroid commonly occurs with the exophthalmos. 

It may be general or in only one lobe, and is rarely so large as in ordinary 
goitre. The vessels are usually much dilated, and the whole gland may be 
seen to pulsate. A thrill may be felt on palpation and on auscultation a loud 
systolic murmur, or more commonly a bruit dc diublc. A double murmur is 
common and is pathognomonic ( Gullm ann). 

Tremor is the fourth cardinal symptom, and was really first described by 
Basedow. It is involuntary, fine, about eight to the second. It is of great 
importance in the diagnosis of the early eases. 

Among other symptoms are amemia, emaciation, and slight fever. At¬ 
tacks of vomiting and diarrhoea may occur. The latter may be very severe 
and distressing, recurring at intervals. The greatest, complaint is of the forci¬ 
ble throbbing in the arteries, often accompanied with unpleasant flushes of 
heat and profuse perspirations. 

Erythematous flush ino is common. Pruritus may lie a severe'and per¬ 
sistent symptom. Multiple telangiectases have been described. Solid, infil¬ 
trated oedema is not uncommon, ft may be I ransilory. A remarkable myx- 
oedematous state may supervene. Pigmentary changes are very common. They 
may be patchy or generalized. Hj’drocysloina may occur, and the coexistence 
of scleroderma and Graves’s disease has been frequently noticed. Irritability 
of temper, change in disposition, and great mental depression have been de¬ 
scribed. An important complication is acute mania, in which the patient may 
die in a few days. Weakness of the muscles is not uncommon, particularly a 
feeling of cc giving way ” of the legs. If the patient holds the head down and 
is asked to look up without raising the head, the forehead remains smooth and 
is not wrinkled, as in a normal individual (Jollrov 1 ■ A feature of interest 
noted by Charcot is the great diminution in the electrical resistance, which ^ 
may be due to the saturation of the skin with moisture owing to the vaso-motor ; 
dilatation (Hirt). Bryson has noted the fact that the chest expansion may he 
greatly diminished. The emaciation may be oxtreme. | Glycosuria and^albu- 
minuria are not infrequent complications. "True diabetes may occur. 

The course of the disease is usually chronic, lasting several years. After 
persisting for six months or a year the symptoms may disappear. There are 
remarkable instances in which the symptoms have come on with great inten¬ 
sity, following fright, and have disappeared again in a few days. A certain 
proportion of the cases get well, but when the disease is well advanced recov- 


cry is r&rc • . , 

Diagnosis.—Few diseases are so easily recognized. The difficulty is with 
the partially developed forms, formes frustes, which are not uncommon. 1 he 
nervous state, the tremor, and tachycardia may lie the only features, or the 
may be slight swelling of the thyroid with tremor alone. 1 he greatest d ffi 
culty arises in the cases of hysterical tremor with rapid hear action. 

Treatment.—(a) The disease is serious enough to warrant strong m 
systematically carried out; much valuable time is lost in trying various rem- 
SrSSluld’be in bed. at absolute rest, and sec very few person^ 
action the ice-bag may be "*™*g**^ 
the day, and veratrum viride, aconite, or strophanth fc 
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Ergot, belladonna, phosphate of soda, small doses of opium, and many other 
remedies are recommended, and in some instances I have seen benefit from 
the belladonna and the phosphate of soda. Electricity may be helpful. 

(6) Serum Therapy .—Two methods are employed: feeding with the milk 
-of dethyroidizcd goats, introduced by Lanz, which is obtainable as a substance 
called rodagen. Good results have been reported by Mackenzie and others. 
Beebe, o^ne oilier liandjjQscs the serum of animals into which human thyroid 
extract has been injected. Excellent results have been obtained, but the 
method has the danger associated with the use of foreign sera. 

(c) Surgical Treatment .—Removal of part of the thyroid gland offers 
the-best hope of permanent cure. It is remarkable with what rapidity all the 
symptoms may disappear after partial thyroidectomy. A second operation 
may be necessary in severe cases. The results obtained by the brothers Mayo 
and by Kocher give a remarkable percentage of recoveries. The operation 
under cocaine may be done with safety when the condition of the heart and 
the extreme tachycardia do not contraindicate it. yTying of the arteries and 
exothyropexia are also recommended. 'Excision of the superior cervic al ganglia r 
of the sympathetic has one beneficial result, viz., the production of slight 
ptosis, which obviates the staring character of the exophthalmos. ~t •' 

, Marked benefit has followed the use of the X-rays in a few cases. 


6. Myxcedkma (Aikyrea). 

Definition.—A constitutional affection, due to the loss of function of the 
thyroid gland. The disease, which was described by Sir William Gull as a 
cretinoid change, and later by Ord, is characterized clinically by a myxmdcina- 
tpus-condition of the subcutaneous tissues and mental failure, and anatom¬ 
ically by atrophy of the thyroid gland. 

Clinical Dorms.—Three-groups of cases may be recognized—cretinism, 
myxoedema proper, and operative myxeedema. To Felix Semon is due the 
credit of recognizing that these were one and the same condition and all due 
^to loss of function of the thyroid. 

Cbimhibm.—T his remarkable impairment of nutrition follows absence or 
loss of function of the thyroid gland, either congenital or appearing at any 
' time .before puberty. There islremarkable retardation of dcvelopment^steu- 
tion-of the, infantile state, andun extraordinary disproportion .between the 
different parts of the body. T.wa farms are recognized, the spamdic and the 
etufemic. Iajhe sporadic form the 1 gland may be congenitally absent, it may 
be-atrephied^jfter one «f the specific fevers, or the conditiorf .m ay devel op 
with goitre. - Since we haVe learned to recognize the disease iws surprising 
how many cases have been reported. In Great Britain the disease is not 
uncqmmon, and many cases have been reported. 

The condition is rap-jy recognized before the infant is six or seven 
months old. Then it iB noticed that the cliild does not grow so rapidly and 
is not bright mentally. The tongue looks large and hangs out of the mouth. 
The hair may be thin and the Bkin very dry. Usually by the end of the 
first year and during the second year the signs become very marked. The 
f a ce is-l arge, looks.bloated, the eyclida are puffy and swollen; the ate nasi 
are^Jhick, the nose looks depressed and flat. Dentition is delayed, and the 
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teeth which appear decay early. The abdomen is swollen, the legs are thick 
and -eljait, and the hands and feet are undeveloped and pudgy. The face is ' 
palfi.and sometimes has a waxy, sallow tint. The fontanelles remain open; 
there is much.muscular weakness, and the child can not support itself. In tho 
supraclavicular regions there are large pads of fat. The child does not. develop 
mentally; there are various grades of idiocy and imlxjeility. 

A very interesting form is that in which, after the child hns thriven and 
developed until its fourth or fifth year, or even later, the symptoms begin 
after a fever, in consequence of an atrophy of the gland. Parker suggests for 
this variety the name juvenile myxoedema. 

Eademicjxeiinism occurs under local conditions, as yet unknown, in asso¬ 
ciation with goitre. It is met with chielly in Switzerland and parts of Italy 
and France. 

' Th ^-diagnosis is very easy after one has soon a ease or good illustrations. 
Ijrfafitsj&.year or so old sometimes become ilabby, lose their vivacity, or show 
a pjntij]>erant. abdomen and lax skin with slight cretinoid appearance. These 
i milder forms, as they have been termed, are probably due to transient func¬ 
tional disturbance in the gland. There is rarely any dillieulty in recognizing 
the different other types of idiocy. The condition known as fallal rickets, 
achondroplasia, or diondrodyslmphia fwtalis. is more likely to be mistaken 
for cretinism. Tho children which survive birth grow up as a remarkable 


form of dwarfs, characterized by shortness of the limbs (micromelia) and 
enormous enlargement, of the articulations, due to hyperplasia of the carti¬ 
laginous ends of the hones. Infantilism —the condition characterized by a 
preservation in the adult of the exterior form of infancy.with tho non-apjicur- 
ance- of the secondary sexual characters—-could scarcely he mistaken for 

cretinism. < 

Myxuodema of Adults ( Gull’s Disease ).—In this, women are very much 
more frequently affected than men—in a ratio of C to 1. The disease may 
affect several members of a family, and it may lie transmitted through the 
mother. In some instances there has been first the appearance of exophthalmic 
goitre. Though occurring most commonly in women, it seems toihava no 
special relation to tho catamenia or to pregnancy; the symptoms of myxiedcma 
may disappear during pregnancy or may develop post partum. Myxmdema 
and exophthalmic goitre may occur in sisters. It is not so common in Amer¬ 
ica as in England. In sixteen years I saw only 10 cases in Baltimore, 7 of 
which were in the hospital. C. P. Howard has collected 100 American cases, 
of which 86 were in women. The .symptoms of this form, as given by Ord. 
are marked-increase in the general bulk of the body, a firm, inelastic swe 1- 
i ng of th e skin, which does not pit on pressure; dryness ami roughness, 
whicL. tend, with the swelling, to obliterate in the face the lines of ex¬ 
pression; imperfect nutrition of the hair; local tumefaction of t le s in an 
subcutaneous tissues, particularly in the supraclavicular region. ie p ys- 
iognomy is altered in a remarkable way: the features are coarse an r , 
the lips thick, the nostrils broad and thick, and the mouth is enlarged. 
Over the cheeks, sometimes the nose, there is a reddish patch, mere is a 
striking slowness of thought and of movement. I he memory »eeomM e- 
fective, the patients grow irritable and suspicious, and there may be head¬ 
ache. In some instances there are delusions and hallucinations, leading 
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a final condition of dementia. The gait is heavy and slow. The tempera- 
* ture may be below normal. The functions of the heart, lungs, and abdom¬ 
inal organs are normal. Haemorrhage sometimes occurs. Albuminuria is 
sometimes present, more rarely glycosuria. Death is usually due to some 
intercurrent disease, most frequently tuberculosis (Greenfield). The thyroid 
gland is diminished in size and may become completely atrophied and con¬ 
verted into a fibrous mass. The subcutaneous fat is abundant, and in one 
or two instances a great increase in the mucin has been found, the larynx 
is also involved. 

The course of the disease is slow but progressive, and extends over ten or 
fifteen years. A condition of acute and temporary myxeedema may develop in 
connection with enlargement of the thyroid in young persons. Myxeedema 
may follow exophthalmic goitre. In other instances the symptoms of the two 
diseases have been combined. I have reported a case in which a young man 
became bloated and increased in weight enormously during three months, thou 
had tachycardia with tremor and activo delirium, and died within six months 
of the onset of the symptoms. 

Owwative Myxiedkha ; Cachexia Stbumipkiva.— llorslcy, in a series of 
interesting experiments, showed that complete removal of the thyroid in mon¬ 
keys was followed by the production of a condition similar to that of myx¬ 
edema and often associated withy spasms or'Jetanoid contractures, and followed 
; l,y apathy andveoma. When the monkeys were kept warm myxeedema was 
” averted, and, instead of an acute myxeedema, the animals had a condition 
which closely resembled cretinism. An identical condition may follow extirpa¬ 
tion of the thyroid in man. Koclicr, of Bern, found that after complete extir¬ 
pation a cachectic condition followed in many cases, the symptoms of which 
are practically identical with those of myxeedema. The disease follows only 
a certain number of total and a much smaller proportion of partial removal' 
of the thyroid gland. Of 408 cases, in 69 the operative myxeedema occurred. 
It has been thought that if a small fragment of the thyroid remains, or it 
there are accessory glands, which in animals are very common, these symptoms 
do not develop. It is possible that in men, in the cases of complete removal, 
the accessory fragments subserve the function of the gland. Operative mjx- 
ccdcma is very rare in America. A few years ago I was able to find only two 
cases, one of which, McGraw’s, referred to in previous editions of this work, ha- 
since been cured. 

The diagnosis of myxeedema is easy, as a rulc.i The general aspect of the 
patient—the.subcutaneous swelling and the pallor—suggests Bright’s disease, 
which may be strengthened by the discovery of tube-casts and of albumin in 
the urine; but the solid character of the swelling, the exceeding dryness of 
the skin, the yellowish-white color, the low temperature, the loss of hair, and 
the dull, listless mental state should suffice to differentiate the two condition- 
In dubious cases not too much stress should be laid upon the supraclavicular 
swellings. There may be marked fibro-fatty enlargements in this situation in 
healthy pergsmvihe.supraclavicular pseudodipomata of Vemeuil. 

Treatment. —The patients suffer in cold and improve greatly in warm 
weather. They should therefore be kept aUw.even temperature, and should, 
if possible, move.^o a. warm climate during the winter months. Repeated warm 
baths with shampooing useful. Gur art has made no more brilliant 
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advance than in the cure of those disorders duo to disturbed function of tho^ 
thyroid gland. That we can to-day rescue children otherwise doomed to help- v 
lew idiocy—that we can restore to life the hopeless victims of myxoedema— 1 
is a triumph of experimental medicine for which we are indebted very largely 
to Victor Horsley and to his pupil Murray. Transplantation of the gland was 
first tried; then Murray used an extract subcutaneously. Hector Mackenzie in 
1 sindon and Ilowitz in Copenhagen introduced the method o’f feeding. We 
now know that the gland, taken either fresh, or as the watery or glycerin ex¬ 
tract, or dried and powdered, is equally efficacious in a majority of all the cases 
of myxocdcina in infants or adults. Many preparations are now on the mar¬ 
ket, but it makes little difference how the gland is administered. The dried 
powdered gland and the glycerin extract are most convenient, it is well to 
begin with the powdered gland, 1 grain three times a day, of the I’arke-Davis 
preparation, or one of the Burroughs and Welcome tablets. The dose may be 
increased gradually until the patient takes 10 or 15 grains in the day. In 
many cases there are no unpleasant symptoms; in others there are irritation 
of the skin, restlessness, rapid pulse, and delirium; in rare instances tonic 
spasms, the condition to which the term lln/ruidixm is applied. The results, 
as a rule, are most astounding—unparalleled by anything in the whole range 
of curative measures. Within six weeks a poor, feeble-minded, toad-like cari¬ 
cature of humanity may be restored to mental and bodily health. Loss of 
weight is one of the first and most striking effects; one of my patients lost over 
30 pounds within six weeks. The skin becomes moist, the urine is increased, 
the perspiration returns, the temperature rises, the pulse-rate quickens, and the 
mental torpor lessens. Ill effects are rare. Two or three cases with old heart 
lesions have died during or after the treatment; in one instance a temporaty 
condition of Graves’ disease was induced. 

The treatment, as Murray suggests, must lie carried out in t.wo stages— 
one, early, in which full doses are given until the euie is effected; the other, 
the permanent use of small doses sufficient to preserve the normal irietalmlism. 
In the cases of cretinism it seems to lie necessary to keep up the treatment 
indefinitely. I have seen several instances of remarkable relapse follow the 
cessation of the use of the extract. 

XI. DISEASES OF THE THYMUS GLAND. 

The functions of this gland are unknown. It is a suggestive fact that Bau¬ 
mann found in it minute quantities of a compound containing iodine. It has 
been thought that its internal secretion has an influence in combating infective 
agents. Friedleben’s estimate of the weight of the organ at birth—13 
grammes—is stated by Dudgeon to be too high. He puts it at 7.10 grammes. 
The largest in his series occurred in a child aged five months, 47 grammes. 
At the ninth month the gland weighs 20 grammes, and at the second year 
25 to 30. 

The organ, after reaching its largest size about the end of the second year, 
gradually wastes, until at the time of puberty it is a mere fatty remnant, 
in which, however, there are "traces of its original structure in the form of 
small masses of thymus corpuscles, and even of concentric corpuscles ” 
(Quain). A complete consideration of the affections of this gland is to be 
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found in Friedleben’s remarkable monograph, Die Physiologic dor Thymus- 
druse, 1858. The following arc the most important conditions: 

I. Persistence of the organ after the fifteenth year, met with occasionally, 
but under circumstances so varied that a satisfactory explanation can not be 
offered. The existence of the gland may be determined by the presence of 
an area of dulnesa along the left sternal border. 

II. Hypertrophy of the Thymus. —The size of the gland varies widely, so 
that it is difficult to define exactly the limits between persistence and enlarge¬ 
ment. The condition is of interest from three standpoints: (a) The supposed 
occurrence of thymic asthma , Jpe to pressure from the enlarged gland. A 
number of observers have attributed the symptoms of laryngismus stridulus 
to pressure exerted by the enlarged thymus. Many German writers consider 
thymic asthma identical with the laryngismus stridulus of English authors, 
who, as a rule, have laid no stress whatever on the association. There can be, 
I think, no question that the ordinary laryngismus seen in rickety children is a 
convulsive affection and is not the result of compression. But a very greatly 
enlarged thymus may seriously hamper the structures within the thorax. 
Jacobi, in his monograph on the gland, states that in an infant of eight months 
the distance between the manubrium stemi and the vertebral cplumn is 2.2 
cm., a space which he thinks might be completely filled by an enlarged and 
congested thymus.- Siegel’s case also points to the possibility of this com¬ 
pression. A boy aged two and a half years had had for two weeks cough 
and bronchial rales with dyspncea, which was more or less constant with- noc¬ 
turnal exacerbations. Laryngismus stridulus was diagnosed. Tracheotomy 
was performed shortly after admission without relief, but when subsequently 
the anterior mediastinum was opened from above by extending the jncision 
from the tracheotomy wound, a piece of the thymus as large as a hazel-nut 
appeared with each inspiration. The gland was drawn up with forceps and 
fastened by three stitches to the fascia over the sternum. The child rested 
quietly after the operation, had no dyspncea, and made a complete recovery 
(Berl. klin. Woeh., 1896, No. 40). From a child aged two months (dyspnoeie 
from the eighth day) Kdn'g removed a portion of the thymus, leaving the 
Bubstemal part. These arc cases that go far to disprove Friedleben’s dictum— 
es. gieht kein Asthma thymicum. Warthin has considered the whole question 
very thoroughly in his exliaustive article on the Thymus in my “ System of 
Medicine,” Vol. IV. 

(£) Thymus Enlargement and Sudden Death. —In considering the ques¬ 
tion of the so-called lymphatic constitution, with which an enlarged thymus 
is usually associated, wo have spoken of the occurrence of sudden death. l*wo 
groups-of., cases, are met with in the literature: -First, such instances as those 
described by Grawitz, Jacobi, and others, in which young infants have been 
either found dead in bed or have been attacked suddenly with dyspnoea, have 
become-cyanotic, and died in a few minutes. In such cases the thymus has 
been found greatly enlarged, and death has been thought to be directly due 
either to.pressure on the air-passages, pressure on the pneumogastric (causing 
spasm of the glottis), or pressure on the great vessels. To the second group 
belong the cases in adults which have been described of late by Nordmann, 
Paltauf, Ohlmacher, and others, in which the sudden death has occurred under 
such conditions as anaesthesia or while bathing. In a number of these cases 
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not only has the thymus been found enlarged, but the spleen and lymphatic 
tissues generally. The question is one .of considerable medico-legal interest, 
and has been spoken of under Lymphat ism. 

Rolleston reports a ease of sudden death after signs of cardiac failure last¬ 
ing for only twenty minutes, in which there was hyperplasia of a persistent 
thymus. The gland with the trachea weighed 11 ounces. 

(c) Atrophy of the Thymus. —The condition may he primary, found acci¬ 
dentally in a child without any other pathological changes except a wasting 
or marasmus. To this association lluhruh has called special attention. The 
secondary atrophy is common in tuberculosifcniid other chronic maladies. 

(d) Thymus Qland and Exophthalmic Goihr. —That there is some asso¬ 
ciation between those conditions is urged on two grounds: First, the per¬ 
sistence of the gland in (1 raves" disease. W. W. Ord and Hector Mackenzie 
state that it has been found enlarged in all the cases examined at St. Thomas’s 
Hospital, nektoen concludes from a very thorough study of the question 
that the coexistence is more than accidental. Secondly, the good results which 
are stated to follow' the feeding of the thymus gland in tiraves’ disease are held 
to ljpar out the idea that the enlargement during life is compensatory. The 
general concision, however, reached by Hector Mackenzie and by Kinnicutt 
is that the thymus feeding has at best only slight influence upon Graves’ 
disease. 

It is interesting to nolo in connection with the question of enlarged 
thymus and sudden death that two of Hale White’s cases of exophthalmic 
goitre died suddenly, and autopsy showed no reasonable cause of death. 

Among other conditions with which enlarged thymus has lieen associated 
may bejnentioned epilepsy (Ohlmacher). . 

III. Other Morbid Conditions of the Thymus. — Ihrmorrhages are not un¬ 
common, and are found particularly in children who have died of asphyxia. 

Tumofs of the gland, particularly sarcoma and ly in pirn-sarcoma, have been 
frequently described. Many mediastinal tumors originate in the remnants of 
the thymus. Dermoid tumors and cysts have also been met with. Tuliercu- 
losis of the gland, chiefly in the form of miliary nodules, is well dcscrilied in 
Jacobi’s monograph. There is a well-authenticated ease in which it wtfs pri¬ 
mary. Focal necroses in diphtheria have also been described by Jacobi. 

Abscess of thk. Thymus. —The condition described by Dubois, in which 
there were fissure-like cavities tilled with a purulent fluid, and supposed to lie 
present chiefly in the subjects of congenital syphilis, is stated by Chiari to be 
a n»t-mortem softening, which opinion Dudgeon’s observations confirm. In 
one case Jacobi found a small gumma. 

XH. INFANTILISM. 

Associated with lodb or perversion of the internal secretions there is a 
remarkable condition known as infantilism, characterized by the persistence of 
the physical features of childhood after the period of pulxirty has passed. 
There is an arrest of development of the sexual organs and an absence of 
the secondary sexual characteristics—namely, the changes in the figure, as seen 
in the adult, the presence of the facial, pubic, and a x il l ary liair, and the 1 aryu - 
goaj ynlnrgrpmftTit with tbo m irrosjvnnfling changes in_the voice. There is usu- 
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coi-iiirwl The following are the most important . 

l^Myxoederriatousinfantilism.—This has already been described under 
cretinism X< Here there is no question that the thyroid ^adequacy » «pon- 

slbl g ^h^Lirain Type of Infantilism.— ' In this variety, thefigure 1S so 
aT Jj at fi T8t SLt it looks like that of a child. When the patie/it is 

stopped however, his°outlines are seen to be those of an adult and not those 
f'SFildhnod The head is proportionately small and the trunk well-formed, 
t to Sdl .»b™/co»P«d to ihe hi,,,. »a ,h« hony prominence, 
and I ho "mo aeles stahd out distinctly. Wo have bolero 

and quite large enough Joi 1 ;j\ y ,'ar the most potent cause 
to ^i!ein^lto“is hereditary syphilis. Alcoholism in the parents and 
consanguinity arc also mentioned. The various causes leading t« "i i 
nlav an important part—insufficient food, chronic poisoning by tobacco lea l, • 
and mercury. Defective arterial development is suggested by some waters * , 

“ ByronT It ram well has described a condition of retarded development asso¬ 
ciated with chronic diarrluca, which he has called pancreatic mfant,tom. 0 « 
patient mimed remarkably in two years under the use ot the pancreatic " 

aPd it is suggested that pancreatic internal secretion was detective. 

3 Ateliosis • Progeria.— Under these terms, signifying continuous youth 
3. Ateliosis rroge described interesting types of 

SU7SS SJffiJSK-sw* «»—!• -<•<**-. 

out any eonnediou with cretini«m, ,ypl„'„. or wmgemtal huait d„o.„t. 
is often more a delay than an arrest of development. 1 ha,sexual form th. 

« To n, Thumb ” variety of dwarf. There is a similar delay in dcvelopmcm 
nntd puberly, when the sexual organs mature and the body becomes set or 

stereotyped as a miniature man or woman. , • 

ExJeriais a remarkable condition in which, with infantilism as shownu 
stature^and proportion, there is premature decay, as shown in the facial appear¬ 
ance attitude loss of hair, muscular and fatty emaciation, and post mortem 
extensive atheroma of arteries and degenerative (senile) changes in the viscera. 
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preface' to the seventh edition. 

• 1 ’ * J 


The three years that have paswd since the last edition have been rich in 
additions to our knowledge of 'disease and its treatment, particularly in con¬ 
nection with tfie‘acute infections? I have incorporated all the 'more impor¬ 
tant advances the long-expected epoch-making discoveries in -syphilis, the 
work of the New York I^&umonia Commission, the triumph of the British 
army and naval surgeons in stooping out Malta fever, the splendid work 
of Gorges and his colleagues at Panama, the studies of Strong and his asso¬ 
ciates in the Philippine Islands, the fresh work which has been done 5 in 
trypanosomiasis psorosomiasis, tropical splenomegaly, «the experiences of the 
last epidemic of cerebro-spinal fever in New York, Belfast, and Glasgow, with 
.the hopeful work of Flcxner at the Rockefeller Institute, the all-important 
contributions on “carriers” in the acute infections, the results of the Wash¬ 
ington Congress witll the new views oif infection, heredity, diagnosis, and 
treatment of tuberculosis, the remarkable studies upon epidemic 1 anterior 
poliomyelitis, and tfie work upon Rocky Mountain fever, milk sickness, and 
tha serum disease. One cannot but be impressed with the extraordinary rapid¬ 
ity of the progress of our knowledge of the acute infections 1 

The section on parasites has been carefully revised, and has received many 
additions. In the chapters on the diseases of special organs ,much new matter 
has ken incorporated—a new section in acute dilation of the stomach, a 
complete revision yf the subject of peptic ulcer in the light of recent surgical 
work, new sections on diverticulitis, parotitis, pancreatic and adrenal insuffi¬ 
ciency, (cd^ema'of the lungs, Band's disease, polycythannia, etc. In the sec¬ 
tion upon Digeases of the Ncrvdhs System the studies’ of Marie and his 
pupils upon aphasia and the new worij on spastic paraplegia, Oppenhcim’s 
disease, posterior basic meningitis, psychasthenia, etc., have been incorporated. 

The new points which have come up in treatment have been discussed, 

® j 

particularly the important advances in serum therapy and on the surgical 
treatment of internal diseases, and I have added* a note'on the cult of thfe day 



PREFACE TO THE SEVENTH EDITION. 


vi 

« 

_faith healing. In addition to tliege, scores of minor alterations have 

made, too numerous to mention. ^ 

Since the appearance of the last edition the work has appeared .in Fren 
translated by MM. Salomon and hazard under the supervision of Profes 
Marie (Steinheil & <£ie., Parish; and in German, translated bv Dr. Edmu 
Hoke, with additions by Professor von .laksch, of Prague. Spanish and C 
nese translations are in course of preparation. 

I have iniinv to thank—my fellow-teachers in the medical schools of 
English-speaking world for their kind reception of previous editions, nu 
friends for suggestions and advice, Scores of practitioners all ovci the Ac 
for interesting memoranda of eases; Dr. Broome, oj' Messrs. D. Appleton i 
Company, for his kind help in many ways, and my nephew, Di. \t • t\. Fran 
of Montreal, who has seen the proofs of this edition through the press. 

William Osler. 
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SECTION T. 

DISEASES DUE TO ANIMAL PARASITES. 

A. DISEASES DUE TO PROTOZOA. 

.) ' 

I. PSOROSPERMIASIS. 

Under this term are embraced several a (Teel ions produced by the spo- 
izoa—also known as psorosperms and grcgurinidie—parasites which are 
itraordinarily almndant in the invertebrates, and are not nnconnnon in the 
glier mammals. Psorosperms ar«, as a rule, parasites of the cells— Ci/lozoa. 
he most suitable form for study is I'occidium oviforme of the rabbit, which 
■oduees a disease of the liver in which the organ is studded throughout with 
hitish nodules, ranging in size from a pin's head to a split pea. On section 
eh nodule is seen to be a dilated portion of a bile-duct; the walls are lined 
ith epithelium in the interior of which arc multitudes of ovoid bodies—eoc- 
dia. Another very common form occurs in the muscles of the pig, the 
'-called Rainey’s tube, which is an ovoid body within the sarcolemimi contain- 
g a number of small, feiekle-shapcd, unicellular orgrthisins, Sarcocyntit Mies- 
’eri . Another species, H. hominix, lias been described in man. 

PsoVosperms do not play a very important role in human pathology. 

1. Internal Psorospermiasis. —In a majority of the cases of this group 
e psorosperms have been found in the liver, producing a disease similar 
that which occurs in rabbits. In Gucblcr’s case there were tumors which 
add he felt during life, and they were determined by Leuckart to be due 
coecidia. A patient of W. B. ITaddon’s was admitted to St. Thomas’s 
ospilal with slight fever and drowsiness, and gradually became unconscious; 
ath occurring on the fourteenth day of observation. Whitish neoplasms 
‘re found upon the peritonaeum, omentum, and on the layers of the peri- 
rdium; and a fe& were found in the liver, spleen, and kidneys. A somc- 
)at similar case, though more remarkable, as it ran a very acute course, is 
ported by Sileotf; A woman, aged fifty-three, admitted to St. Mary’s llos- 
-al, was thought to be suffering from typhoid fever. She had had a chill 
: weeks before* admission. There were fever of an intermittent type, slight 
irrhoeg, nausea, tenderness over the liver and spleen, and a dry tongue; 
ath occurred from heart-failure. The liver was enlarged, weighed 83 
nc^s, and in its substance there were caseous foci, around each of which 
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liar I indies. Tift ileum •presented six papule-like elevations. Tlm_ masses 
resembled tubercles, but on evaiBinalion eoeeidia were found. 

The parasites are also found in the kidneys and ureters. Cases of this 
kind have been recorded by Bland Sutton and Paul, Eve. In EVe’s cafe 
the symptoms were haunjituria and, frequent micturition, and 'death took 
place on tli£ seventeenth day. The nodules fliroughout? tljp pelvis and ureters 
have been regarded a^mucojrs .cysts. . 

2. Cutaneous Psorospermiasis.—The question of a jirotozoic dermal'iliS 
has been much discussed. The cases described by Gilchrist, Darier, Rixford,’ 
Montgomery, Ophiils, and others as dermatitis coceidoides havfe been shown 
to be due to a fungus allied to oiidhTm, and the disease is ifow known as 
oidiomycosis. About 50 eases have been reported, nearly all from the Pacific 
coast of.jthe United States. The relation of the disease Jto .blastomycosis is 
still undetermined. The systemic forms of both have much m common—a 
cbftmi^ infectious process with multiple abscesses and nodules involving the 
skin, bones, joints, and internal orgahs, with ^symptoms simulating chronic 
tuberculosis or pya-mia. 

II. AMOEBIC DYSENTERY. 

Definition. —A colitis, acute or chronic, caused by the Amoebic dysen- 
teriw. There is a "special liability to the formation of abscess of the liver. 
A widely prevalent disease in Egypt, in India, and in tropical countries. It 
is the common variety of dysentery throughout the United States. It is 
endemic, the cases sometimes increasing to suel\ an extent as to form an epi¬ 
demic. Sporadic instances apparently occur in all temperate regions. The 
relative frequency of this form of dysentery in the tropics is illustrated by the 
Manya statistics as given by Strong—of 1,328 eases in the United States 
Army, 501 were of the amoebic variety. The eases of acute and chronic dysen¬ 
tery in the. Johns Hopkins Hospital have been almost exclusively amoebic. 
Futcher and Boggs have analyzed the eases to 1008. Of 182, 123 came from 
the .State of Maryland, 171 were in males; 103 in whites to 19 in blacks. 

Infection takes place from drinking contaminated water andlby eating 
green vegetables, such as lettuce. Musgrave has grown amoebae from. jcc- 
ereani used at. receptions, etc. 

Ajiikba Ih'sE.vmiM;.—The organism was first described by Lambl in 
yt.VJ, and subsequently by Liiscli in 1875. It is placed by Ticuckart in the 
Rkizopoda class of the Protozoa. Kartulius found than in the stools of the 
endemic dysentery in Egypt, and in the liver abscesses. In 1890 I found them 
in a ease of dysentery with abscess of the liver originating in Panama. Sub¬ 
sequently from my wards a series of cases was described by Councilman an< 
Lnfleur. Since then numbers of observations have been made by Dock in the 
United States, by Quincke and lloos in Germany, and by many others. The 
little flakes of mucus or pus in the stools should be selected for examination 
or the mucus obtained by passing a soft-rubber‘catheter. Musgrave, on the 
other hand, holds that the best results are obtained by giving the patient a 
saline ofthartie and examining the fluid portion of the stool. Students must 
learn to distinguish from amoeba; the swollen, altered epithelial cells, which 
are round, with granular •protoplasm. 
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Avtwba or Entamaba dytenleriw is from fifteen to twenty /< in diameter, 
and. consists of a clear outer zone (eetosare), and a granular inner zone (emlo- 
sary).,/nd contains a nucleus and one or two vacuoles. The movements arc 
‘very shnijar to those of the ordinary amoeba, consisting of slight protrusions 
of the protoplasm. They vary^i good deal, and usually may lie intensified by 
.having the slide Seated. Not infrequently the amoeba 1 'contain red blood- 
corpuscles which they have included.* In the'tissues tliby are very readily 
recognized by suitable stains. 'I’hey may be in enormous numbers, and some¬ 
times the field »f the microscopt 1 is completely oempied by them. In the 
pus of a livtjr abscess they may be verv abundant, though in large, long-stand- 
'ing abscesses they may not be found until after a few days, when the pus begins 
to discharge from the wall of the abscess cavity. In the sputum in the eases of 
pulmaBO-hepatic*hbeeess they are readily recognized. •' 

• Amoebae are frequently found in the stools of healthy persons, as Cunning¬ 
ham anH Lewis pointed out. Scbmqlinn found them in from 20 iff (>0 per 
cent in Germany, but they Vary, greatly in different localities. Among 1100 
persons in Manila, Musgrave found 101 infected with anneba 1 , til of these 
had dysentery, the remaining -10 hiid no diarrluea. In the next two months 
8 of the 40 cases died and showed anuebie infection of the bowel. Within 
the next three months the remaining .‘5.2 laid dysentery. Musgrave believes 
that at any time the amoeba may become pathogenic. Scliaudinn described 
two distinct forms—a iionpatliogenic Eidaiuubi culi , and a pathogenic larger 
form, the Entamwba histolytica, the same as the Amalia (lyxcnlcriw, with a 
strongly retractile hyaline ectoplasm. The amieba 1 have been cultivated.by 
Miller, Musgrave, Clegg, and others, hut with difficulty, and it is doubtful 
if they grow a pact from certain bacteria. Resistant forms, somewhat anal¬ 
ogous to the gamete forms of (lie malarial parasite, have been described by 
Cunningham, Grassi and Calandruecio, and by Quincke. These “ encysted 
anuebie ” are believed to be necessary, under certain conditions, for the trans¬ 
mission of the disease from one person to another, and are regarded by Mus- 
grave and Clegg as the most dangerous forms of the organism. Cultures of 
aiiucbse have been shown to withstand drying for from eleven to fifteen months. 

Morbid Anatomy.—The lesions are found in the large intestine, some¬ 
times in the lower portion of the ileum. Abscess of the liver is very common, 
and occurred in 37 of 182 cases at the Johns Hopkins Hospital. 

Tnt^stinks. —The lesions consist of ulceration, produced by preceding 
infiltration, general or local, of the submucosa, due to an (edematous condition 
and to multiplication of the fixed cells of the tissue. In the earliest stage 
these local infiltrations appear as hemispherical elevations above the general 
level of the muccaa. The mucous membrane oVcr these soon becomes necrotic 
and is cast <5flf, exposing the infiltrated submucous tissue as a grayish-yellow 
gelatinous mass, •which at first forms the floor ol the ulcer, but is subsequently 
east off as a slough. 

The individual ulcers are round, oval, or irregular, with infiltrated, 
undermined edges. The visible aperture is often small compared to the loss 
of tissue beneath it, the ulcers undermining the mucosa, coalescing, and form- 
■ing sinuous tracts bridged over by apparently normal mucous membrane. 
According to the stage at which the lesions arc observed, jhe floor of the ulcer 
may be formed by the submucous, the muscular,' or the setous coat of the 



4 


I) l SKA MSS DUE TO ANIMAL PAItANITh\ 

ft I* f 

intestine. The ulceration may affect the whole or some portion only'Qi* the 
large intestine, particularly the eacum, the hepatic and sigmoid flexures,' and 
the rectum. In severe cases the whole of the intestine is much thickeped and 
riddled with ulcers, with only here and there islands ol ,# intact mucous mem¬ 
brane. In 100 autopsies on this disease in Manila the ryipcndix was involved 
in 7; perforation bf the colon took place in 10. 

The disease advances by •progressive infiltration of the conncctivc-tisip;c 
layers of the intestine, which produces necrosis of the overlying,structures. 
Thus, in severe cases there may ho in different parts of the bowpl sloughing 
en masse of the mucosa or of the muscujpris, and the same procesg is observed, 
but not so conspicuously, in the less severe forms. 

In some eases a secondary diphtheritic in (lamination complicates the origi¬ 
nal lesion!*. * • * • . 

Healing takes place by the gradual formation of fibrous tissue in the floor 
and at <lhc edges of the ulcers, which pay ultimately result in partial and 
irregular strictures of the bowel. * 

Microscopical examination shows*! notable absence of the products of puru¬ 
lent inflammation. In the infiltrated tissues polynuclear leucocytes are sel- 
doyi found, and never constitute purulent collections. On the other hand, 
there is proliferation of the fixed connective-tissue cells. Amoeba* are found 
more or less abundantly in the tissues at the base of and around t^e ulcers, in 
the lymphatic spaces, ami occasionally in the blood-vessels. The portal 
capillaries occasionally contain them, and this fact seems to afford the best 
explanation for the mode of infection of the liver. 

The lesions in the liver are of two kinds: first, local necroses of the 
parenchyma, scattered throughout the organ, and possibly, due to the action 
of chemical products of the amocb*; and, secondly, abscesses. These may 
be single or multiple. There were 27 eases of hepatic abscess among the 119 
cases of amoebic dysentery in my wards. Of these, 114 came to autopsy. In 
10 the abscess was single and in 8 multiple. When single they are generally 
in the right lobe, cither toward the convex surface near its diaphragmatic 
attachment, or on the concave surface in proximity to the bowel. 1 Multiple 
abscesses arc /mall and generally superficial. There may be innumerable 
miliary abscesses containing a nucha* scattered throughout the entire liver. 
'Although the hepatic abseess usually occurs within the first two.months from 
the onset of the dysentery, in one of mv cases the latter had lasted one and 
in^ano ther .six-years. In 5 eases the intestinal symptoms had been so slight 
that dysentery had never been complained of. In 2 fataheases there were only 
sears of old ulcers and in 2 others the mucosa appeared normal. In an early 
stage the abscesses are grayish-yellow, with sharply defined contours, and con¬ 
tain a spongy necrotic material, with more or less fluid in its intdtstices. The 
larger abscesses have ragged necrotic walls, and contain a more or less viscid, 
greenish-yellow or rcddish-vellow purulent material mixed with blood and 
shreds of liver-tissue. The older abscesses have fibrous walls of a dense, 
almost cartilaginous toughness. A sect ion of the hbscess wall shows an inner 
necrotic zone, a middle zone in which there is great proliferation of the eon- 
nective-tiSsue cells and compression and atrophy of the liver-cells, and an outer 
zone of intense hyperaemia. There is the same absence of purulent inflam¬ 
mation as in the intestine,’except in those cases in which a secondary infec- 
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(ioi'i with pyogenic organisms has taken place. Lesions in the lungs are seen 
when ay abscess ol' the liver —as so frei|ucntly happens--points toward the 
diaphragm and extends by eontniuity through it iijo the lower lobe of the 
tight lun<j. This isstlie commonest situation for rupture to occur. Nine of 
my cases ruptured into the luyg. In d cases rupture into the right pleura 
pceurred, causing «in empyema. In one of’these the hind nbssess ruptured 
iij^o the pleura, producing a pyo-pneuniothorax* Dejamdfiig upon the situa¬ 
tion of tlupilbseess..perl'oralion may occur into other adjacent structures. In 
3 of tho eases perforation took phn*r into the inferior \ena cava and in another 
the upper pole of the right kidnev luuHieen invaded. The abscess may rupture 
•into the pericardium, pcritomciiiii, stomach, intestine, portal ami hepatic veins, 
or externally.* 

Sy%ptom».-*-l filtering remarkably in their symptoms, three groups of cases 
may be recognized: 

Mji,d Foitu.—Infection may lie present for a month or two before the 
individual is aware of it. Tllbre may be vague symptoms—headache, lassitude, 
weakness, slight abdominal pains and occasional diarrluea, features common 
enough iff the tropics. Strong gives*the case of one of Ins laboratory chemists* 
who had slight diarrluea for one day and asked to have the stools examined; 
an unusually riefi infection with anuebawas found. The next, day he felt well? 
From August to December 10th anuebie were present in the stools, though he 
had no symptoms. Liver abscess may occur in these cases. 

Acute A.vueuic Dykkxtkiiy. —Many cases have an acute onset, l’ain and 
tenesmus are (severe. The stools are bloody, or mucus and blood occur to¬ 
gether. In very severe cases there may be constant tenesmus, with pain of 
the greatest intensity, and the passage every few minutes of a little blood and 
mucus, hi some cases large sloughs are passed. The temperature as a rule 
is not high. The patient, may become rapidly emaciated; the heart's .act ion 
becomes feeble, and death may occur within a week of the onset. Among 
the other symptoms to be mentioned are hieniorrhage from the Rowels, which 
occuiTcd in three eases; perforation of an ulcer, which occurred in three cases, 
with geiu*ral peritonitis. While in a majority of the instances the patient 
recovers, in others the disease drags on and becomes chronic. L>i a few cases, 
after the separation of the sloughs, there is extensive ulceration remaining, 
with thickening and induration of the colon, and the palieijt has constant 
diarrhoea, loses weight, and ultimately dies exhausted, usually within three 
months of the onset. With the exception of cancer of the (esophagus tyiil 
anorexia nervosa, nen such extreme grade of emaciation is seen as in these 
eases. Extensive ulceration of the cornea may occur. 

(,’iniONio Axitfimo Dyskxtkiix . —The disease may be subacute from the 
onset, and gradually passes into a chronic stage, the special characteristic of 
which is alternating periods of constipation and of diarrhoea. These may 
occur over a period of from six months to a year or more. Some of our 
patients have been admitted to the hospital live or six times within a period 
of two years. During the Vxaecrhations there are pain, frequent passages of 
mucus’and blood, and a slightyiee of temperature. Many of these patients do 
•not feel very ill, and retain their nutrition in a remarkable way; Indeed, iu 
thc’United States it is rare to see the extreme emaciation so comm on in the 
| For a full account of Hepatic Abscess see Itolleston’s work on Uiset&es of the Liver, 
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chronic cases from the tropics. .Alternating periods of improvement with 
attacks ol' diarrhea are the rule. The appetite is capricious, the digestion 
disordered, and slight errors iu diet are apt to be followed at once by an 
increase in the number of stools. The tongue is often Ad, glazed,rand beefy. 
In protracted cases the emaciation may be extreme. , 

Complications' and Sequel®. —Hepatic and hepato-piilmonary abscesses^ 
the most frequent'and serious"complications, have already been dealt wi*h. 
Perforation of the intestine and peritonitis occurred in "three of my cases. 
Intestinal haunorrhage occurred three times. The infrequency of this com¬ 
plication is probably due to the thrombosis of the vessels about the areas of 
infiltration. Occasionally an arthritis, probably toxic in origin, may occur. 
There was one ease in my seric* Five eases were complicated by malaria; 
1 by typhoid fever; 1 by pulmonary tuberculosis; and I by a strongyloides. 
intestinalis infection. _ 1 “ 

Diagnosis. —From the other forms of dysentery the disease is recog¬ 
nized by the finding of am mine in the stools.’ Unless one sees undoubted 
amoeboid movement a suspected body should not be considered an amoeba. 
"A non-motile tody containing one or more red cells is most probably an 
amoeba, but should only lead to furl her search for motile organisms. Swollen 
'Epithelial cells are confusing, but the hyaline periphery is not amoeboid 
in its action as is the eetosare of the amoeba. The trichomonads and cerco- 
monads so frequently associated with amoebae are not likely to give trouble. 
The upper level of liver dnlness should he watched throughout the course 
of, a case. Any increase upward or downward should lead to the suspicion 
of a liver abscess. Hepatic abscess is usually accompanied by fever, sweats, or 
chills and local pain. It may be entirely latent. A varying leucocytosis 
occurs in the abscess cases. The highest count in my scries was 53,000, the 
average being 18,350. The average leucocyte count in the uncomplicated 
dysentery cases was 10,GP0. Hcpaio-piilmouary abscess is attended by local 
lung signs and the expectoration of “ anchovy sauce ” sputum in which amoeba; 
are almost invariably found. ’ 

Prognosis. —In many eases the disease yields to rest and intestinal medi¬ 
cation. Tendency to a relapse of the dysenteric symptoms is one of the strik¬ 
ing characteristics of the disease. One of my cases was admitted to the 
hospital five tipies in nine months. Of the 111) cases, 28, or 23.5 per cent, 
terminated fatally. That hepatic abscess is a serious complication is shown 
by % the fact that of the 27 cases with this complication 19 died. Seventeen 
cases were operated on with 5 recoveries. • • 

Treatment.— 1 The disease is probably contracted in identically the same 
way as typhoid fever. Accordingly, the same prophylactin measures should 
be used. Rest in bed is very important and materially hastens recovery. 
The diet should fie governed by the severity of the intestinal manifestations. 
In the very acute eases the patient should be given a liquid diet, consisting of 
milk, whey, and broths. Medicines administered internally ■ yield, on the 
whole, very unsatisfactory results. Considering the fact that other bacteria 
are necessary for the. growth of the amoeba; in the intestine, Musgrave thinks 
that an effort should be made to limit the growth of the former by the admin¬ 
istration of intestinal antiseptics. None of these have proved very satisfac¬ 
tory", however, although Sfrong obtained good results with the use of aceto- 
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zone .administered by mouth and by enejjia. Bismuth probably does more 
harm than good owing to the fact that it coats the surface of the ulcers so 
that th* solutions used in the injections can not reach the anuclm* in the ulcer 
walls. Large injectlbns of quinine solution in the strength of 1 to 5,000. 
gradually increasing,to 1 to SJjiOO, and later to t to 1,000, have given most 
satisfactory results of all the remedies yet tried, 'l'he success of the treatment 
depends tersely on the care with which*the insertions are jjiven. The failures 
are undoubtt'dty, in many instances, due to (lie fact that sufficient care is not 
used to insure the solution reaching the cavilm and ascending colon where the 
ulceration i%often most severe. Froyi a litre to two litres should be allowed 
to flow into the colon. The amajue are rapidly destroyed by the drug. The. 
patient’s hips should be elevated and he should change his position so as to 
.allow%hc fluid to flow into all parts of the colon, ’l’he solution*should be 
refaifledj if possible, for fifteen minutes. These large injections, which Mus- 
grave also strongly advocates, are sayl not to lie without a certain degree of 
danger. I have, however, n?ver seen any ill effects, even with the very large 
amounts. Two injections daily may be given. When there is much tenesmus 
a small injection of thin starch and half a drachm to a drachm of laudanum 
gives great relief; hut for the tormina and tenesmus, the two most distressing 
symptoms, a hypodermic of morphia is the only satisfactory remedy. Loeifl 
application to the abdomen, in the form of light poultices, or turpentine stupes 
are very grateful. Tuttle has ncently reported good results in the treatment 
of anuchic dysentery by the use of simple ice-water enemas, given frequently. 

, When medical treatment fails, colostomy may be tried or irrigations given 
through the appendix. aJU ^.a 


m. TRYPANOSOMIASIS. 

• • 

Definition. —A chronic disorder characterized by fever, lassitude, weak¬ 
ness,* wasting, and often a protracted lethargy—sleeping sickness. 'Trypano¬ 
soma gathbie.nsc. is the active agent in the disease. 

History.—In 18HI (Jruby found a blood parasite in the.frog which he 
called Trypanosoma sanguinis. Subsequently it was found to he a very com-* 
mon blood parasite in fishes and birds. In 1878 Lewis found it in the rat— 
T. hwisii —in which it apparently does no harm, 'l'he pathological signifi¬ 
cance of the protozoa was first suggested in 1880 by (Iriilith Evans, who discov¬ 
ered trypanosomes—ei'uusii —in the disease of horses and entile in India 
known as surra. Unfortunately, as my good friend Evans often complained 
to me, but little«at tent ion was paid to this really radical discovery--not even 
the subsequent studies of Lavcran on malaria and of Theobald Smith mi 
Texas fever stiwed workers to a recognition of the place of the protozoa as 
pathogenic agents. In 18H5 Bruce made the important announcement that 
the tfieim-fly-disease or nayana of South Africa, which made whole districts 
impassable for cattle and Horses, was really due to a Irypniio'-mne -T. brueci. 
Normally present in the blood of the hig-gaine animals of the districts, and 
doing them no harm, it was conveyed by the (seize lly to the iimi-iiiiiiluiie horses 
and cattle imported into what, W'ore called the fly-bolts.^ Ollier trypanosomes 
aij3 the Philippine surra, studied by Musgrave, tlie mat tie ladcrax — T.'equi- 
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nww—-of .South America and a harmless infection in cattle in the Trarmv., 
caused by 1 rypanoxoma thcileri. ' ,S 

W^ U1 ? an i v r ! P r an ? 80m ^ 8i8 '“ rn 1901 I)uHon found a trypanosome in tl 
blood of a West Indian. In 1903 Castellani found trypanosomes in the 

Tl^Tloval fl S ll<1 t?r in bl ° 0d " f flve casca 9 f the Afr ^«n sleeping sieknes 
The Hoyal Society* ( ommissmn (Brace and Nabarro) demonstrated the ms 

upiency of the parasites in tfio cerebro-spinal fluid and in the blood-in slcei 
mg sickness, and suggested that it was a sort of human tsefee fySe2n' 
Diminution.— bor many years it had been known thatdhe West Africa 
natnes were subject to a remarkable maljdy known as the lethargy or slcepin 
tkness It was also met with among the slaves imported into America Th 
demonstration of the association of the trypanosomes with the terrible sleenin 
sickness has been the most important reoefit “ find ” in tropical medicine- Th 

in "• t! T' l>,a ’ SlerraLconc > an<1 Liberia, a.uHs spreading rapid 

. - , A . ,Wh , l( ‘ d to 1 'itercommunication between the different district 
ich were formerly isolated, and the seriousness of the disease may be am.re 

nt^ocs died oMUnV- 1 '' 1 * , Wltl, r i ? three 3"“™ aftl>r Hs introduction 100,00( 
rSng t m I w T ; ,,a, ' aS,tpS ni!,V lH! P 1 ™* i" the blood fo, 
o;j ‘ " 1<<,st 't »>u causing any symptoms. 15n.ee found then, ir 

It 3 o t of 1 l'-i V ' V y f atUCS ’ a,Ul I)uUot * ' l ' wU > a ad Christy in 
1U * J ou1, 01 |M‘isons examined. J 

attacked di n i,S ° iH 1,0t /:° n / 1 "r 1 tn a " d «‘vml Europeans have been 

oftft 1 i T! , ’ i,rlu ' lllarl L l ,rollf! are those who live on the wooded shores 
of the lakes and mers, sue I, as fishermen ahd canoe men. 1 

1 Jie parasite is introduced by the bite of flv n,o m • 7 , 

Sr '"“.i'T!Siv 7. t 

bushes. 0 ,i the lake shores or river banks, and feeds on the blood of cmcodiles 

in the 11 V +l « 1S P!? s:l,lc tllat t,,e ti'ypanosomes undergo a development 
m lh. W, o t th. «v. Wl. ...to fct „ C « VCJ0 ,| 3;™‘ 

Symptoms. I here is staled to be a long latent period The i T ,ra«,i„ << 

««" .. "» into .1™ ,'hJL h K ”• 

.I X c'sr r '•» t ~icht i «J5. th. i 

^ , S ; Ut bwomw almlHing, the ajtcccli slow, and there are 

tumors of the tongue and of the hands and feet: lastly, a sta-m in which the 

S£d "TT (,tlm, ^ C T itl1 ' 0W tl ’ m l ,oratllru and presents the typical picture 
of ho dreaded sleeping sickness. The parasites are found in the cerebro sp nil 
fluid, less constantly in the blood. In the early sta-rns the »lo„Ha «f « i 
are involved, and Todd and Dfttton recommend puncture of these glands'for 
the purpose of diagnosis. lleatli is usually caused by some intcreurrent infee 
t on,_as purulent meningitis or suppuration of the lymph ghmds. The dura¬ 
tion s seldom longer than eighteen months. Europeans are not often altaekeii 
lo stay the ravages and prevent Hie spread of the disease will tax the energies 
of the nations interested in the settlement of tl-opieal Africa The hope 
appears to he in the,extermination of the animals upon which the Gl J ,/L 
j alpnhs feeds (among which K«-l, holds I he crocodile to he the most impor¬ 
tant) just as the kjlling off of the big game in other parts of Africa lias 
saved the cattle from the ravages of the tsetze fly. 
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Wol^erstan Thomas ami Breinl introduced ;he atoxyl treatment, and 
Boyc*’recommends the subsequent use of bichloride of mercury. Knell's re¬ 
port* on*the atoxyl treatment isjnost encouraging; 0.5 gramme is injected 
jin two*successive days, and repeated nl intervals ol* ten days. A lew eases 
liave been*cured. -As prophylactic measures, segregation and prohibition of 
immigration from infected area* should be carried out. Thf vvoidc of Laveran 
* m d Mesnil, recentfy translated and edited by N'abarro, is tye standard autbur- 
■ it* ou thfl disease. 

IV. TROPICAL SPLENOMEGALY—Tropical Cachexia. 

(Piroplaemoais—Sim Dum Fever—Kala-Azar.) 

• 

Delnition.— A* Phronie disease of tropical and sub-tropical countries, 
clutracterized bv enlarged spleen, amentia, irregularly remittent lever, asso¬ 
ciated with the presenee of a protozoan parasite of the piroplasnui l\*|ie. 

In 1900 Leislnnan discovered the parasites in the spleen. Cunningham 
had described similar bodies in tip- Delhi lioil. In 1905 Donovan’s inde¬ 
pendent observations stimulated active work on the subjeel, and the caretnP 
studies of Bogeys. ('liristo[iliers, Philips, and I tent ley have established ihe 
clinical and anatomical identity of one form ol tropical eachevial lever. 
Musgrave and Woolley liave shown that in the Philippines there is a foiyn 
of tropical splenomegaly not associated with the Irishman-Donovan body. 

Distribution. —The disease is widely prevalent and almost iinitorinly iatal 
in,India, Assam, Ceylon, China, and Egypt. Europeans are rarelv attacked. 

Tim Parasitic. —Most abundant in the spleen, it has been loiind also ill 
the bone-marrow, fchc mesenteric glands, tli <4 liver, in the intestinal ulcers, but 
not in the circulating blood. Seen in smears of the spleen juice stained In 
Itoinanowsky’s method, there are oat-shaped, oval and circular bodies, vitli a 
spherical nucleus elose'agninst, the capsule, and a short, rod-like body on tin- 
opposite side. Two of these bodies may lie closely applied to ea<*h other, and 
groups of them, from ten to fifty, may he arranged in a rosette. I Sogers has 
cultivated*a trypanosoma-like body from these tonus, and Patton has traced 
its extra-corporeal development in the bed-hug. 

Symptoms. —The following succinct description is given by heishimin: 

“Splenic and hepatic enlargement—the former being apparently constant, 
while the latter is common but not invariable. A peculiar cart In pallor ol 
I lie skin, and, in the advanced stages, an intense degree of emaciation mid 
muscular atroyliv. A long-continued, irregularly remittent fever, of no defi¬ 
nite type, lasting frequently for many months, with or without remissions. 
1 hemorrhages, suPh as epistaxis, bleeding from* the gums, subcutaneous Im-in- 
,orrlmges or purpurfe eruptions. Transitory (edemas of various regions or ol 
the limbs.” The* amentia is not excessive, rarely below 2.000,000 per e.inin., 
with a marked leucopenia and a relative increase in the lymphocytes and large 
mononuclears.’ The-diagnosis rests upon the detection of the parasites in the 
blood obtained by puncture from the spleen or liver, preferal.lv the latter. 

Tn a few cases the disease runs an acute course— from-four to five months, 
•ftnd. toward the end the parasites are found in the peripheral blood. The 
disease is very fully considered in Rogers’ work “,011 Tropical Diseases.. 

3 
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'prophylaxis.-' Leona rd r liogers mid l’rice have shown Unit, htla-azar can 
lie eradicated from infected Cool'ro 1'nfas in Assam liy segregation, a!id this 
points to the measures which are likely to tie successful in India and Africa. 

Treatment. —■'While f|uinino is not. a specific, as in malaria, it fjciiis to 
reduce the finer. Iron, arsenic, and tonics arc'helpful m the anotmia. The 
atoxyl ireatnicnt mav he tried. . 

V. MALARIAL FEVER. 

• 

Definition.-.— An infections disease characterized by: (a) paroxysms of 
intermittent fever of quotidian, tertian, or quartan type; (b)' a continued, 
fever with marked remissions; (r) certain pernicious, rapidly fatal forms; 
and (d) a chronic cachexia, with murmia and an enlarged Spleen. 

With thi> disease are invariably associated the luemocytozoa described hy. 
Laveran, which are transmitted to man by the bite of the mosquito. 

Etiology.- (1 ). (iHOiuui’iiicvL l)is'ntimjTio^ r .—In Europe, soutliern Ttns- 
sia and certain parts of Italy are now the chief seats of the disease. Jt is rare 
in (leriiiaiiv, France, and Knghind, and the foei of epidemics are becoming 
yearly more restiieled. In the I'nited Stales malaria has progressively dimin- 
.islied in extent anil severity during tlie past fifty years. From New England, 
where if once prevailed extensively, it has gradually disappeared, hut there 
has of late years been a slight, return in some places. Jn the city of New York 
the milder forms of the disease are not uncommon. Tn Philadelphia and along 
the valleys of the Delaware and Schuylkill Ilivers, formerly hot-beds of 
miliaria, the disease has become much restricted. Tn Haiti more a few eases 
occur in the autumn, hut a majority of the patients seeking relief arc from 
1 Ik; outlying districts mid one .ir two of the inlets of Chesapeake Hay. 
Throughout, the Southern Stales there are many regions in which malaria 
prevails; Imt here, too, the disease has diminished in prevalence and intensity. 

Jn the Northwestern States malaria is almost unknown. It is rare on the 
Pacific, coast. In the region of the (treat Lakes malaria prevails only in the 
Lake Erie and Lake St. Clair regions. The St. Lawrence basin remains free 
from the disease. 

Til India malaria is very prevalent, particularly in the great river basins. 

Tn Burma and Assam severe types are met with. Tn Africa the malarial fevers 
form the great obstacle to European settlements on the coast and along the ! 
river basins. The bhtii-intler or West African fever of Iho (Told Coast is a ' 
vdi-y fatal type of malarial hivmogloliinuria. In the Canal Zone, Panama, in 
1907 the incidence of the disease was reduced one-half compered with 1000. 

(3) Skasom.— tn the tropjes there are minimal and maximal periods, the 
former corresponding to the summer and winter, the latter 1 lo IJie spring mid 
autumn months.' In temperate regions, like the central Atlantic States, there, 
are only a few eases in the spring, usually in the month of’May, and a large 
number of eases in September and October, and sometimes in November. 

(!1) The Parasite.—P arasites of the red blood-corpuscles’-—luemocytozoa 
—are very widespread throughout the animal series. They are met with in 
the blood of frogs, fish, birds, and among mammals in monkeys, bats, cattle, 
and man. In birds and in frogs the parasites appear to do no harm except 
when present iy very large numbers. 
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Ilj»l880 Laveran, a French ariny ( Burton stationed at Algiers, noted in 
the blood of patients with malarial fever pigmented bodies, whieli he regarded 
as parasites, and as the cause ofthe disease. Richard, another French army 
surgeon, confirmed "these observations. In 1885 Jlarchial'ava and (Vlli 
described the parasite^ with grout accuracy, amt irf the same year (lolgi made 
the all-important Observation that the paroxysm of fever iiivariidilv coincided 
,\^),h the sporulalion or segmentation of a groiip’of tlitf pafasites. In the fol¬ 
lowing year•(1880)* Laveran's observations were brought before the profession 
of the United States by Sternberg. Councilman and Abbott had already, in 
the previously ear, described the remarkable ]iigmenled bodies in the red blood- 
'eorpusclcs in the blood-vessels of the brain in a fatal case, and in 188(5 Coun¬ 
cilman confirmed^the observations of Laveran in clinical cases. Stimulated 
by hisVork, I began studying the malarial cases in the Philadelphia Hospital, 
and soon became convinced of tlie truth of Laveran's discovery, and washable 
to confirm Golgi’s statement aj to th<icoincidence of the sporulation frith the 
paroxysm. The work was tSken np actively in Hie United States by Walter 
James, Dock, Koplik, Thayer, TTowetson, and others, and in a number of sub¬ 
sequent Communications I tried to emphasize the extraordinary- clinical 1 
importance of Laveran’s discovery.* 

. Among British observers, Vandyke Carter alone, in India, seems to havF 
appreciated at an early date the profound significance of Laveran’s work. 

The next important observation was the discovery by Golgi that the para¬ 
site of quartan malarial fever was different from the tertian. From Ibis 
tiipc on the Italian observers took up the work with great energy, and in 1§8!) 
Marchiafava and Colli determined that the organism of the severer forms of 
malarial fever differed from the parasite of the tertian and quartan varieties. 
During the past ton years the work of observers in many lands lias continued 
these essential features, and lias added greatly to our knowledge of thustruc¬ 
ture and modes of development of the parasites. • 

The next important step related to (lie question of the mydo of infec¬ 
tion.* Tt, bad been suggested by King, of Washington, and others, that the 
disease w!ts transmitted by the mosquitoes. 'I’lie important rule, played by 
inserts us an intermediate host bad been shown in the case, of the Texas 
cattle fever, in which Theobald Smith demonstrated that the Immiatozoa* 
developed in, and the disease was transmitted by, ticks; Igil it remained 
for Maiison to formulate in a clear and scientific way the theory of infec¬ 
tion in maluria by the mosquito. Impressed with the truth of this, ItysH 
studied the problem* in Tndia, and showed that the parasites developed in 
the bodies of tlie mosquitoes, demonstrating conclusively that the infection in 
birds was transn»itted by the mosquito. W.*G. MacCallum suggested that 

• * The following references to work on malaria which has been done in connection with 

my clinic, chiefly under the supervision of my colleague, Professor Thayer, may lie of in¬ 
terest: Philadelphia Medical Times, 1886; British Medical Journal, March, 1887; Medical 
News, 1889, vol.-i; Johns Uopkins Hospital Bulletin, 1889; the first edition of my Text- 
Book of Medicine, 1893; Thaytr and llcwetson, Johns Hopkins Hospital Reports, 1895; 
Thayer "Lectures on Malarial Fever, 1897; W. (1. MacOallum, Hieinatozoa of Birds, Jour, of 
.Bxp, Med., 1898; Opie.on the Hirmiatozoa of Birds, 1898; Barker, on Fatal Cases of Malaria, 
Johns Hopkins Hospital Reports, 1899: MacCallum, on the Significance of the Flagella, 
Lancet, 1897; Thayer, Transactions American Medical Congress^ vol. iv, 1900; L*zear, 
Structure of the Malarial Parasites, Johns Hopkins Hospital Reports, 
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the flagella were sexual elements,, and observed the process of fertilisation 
by them. Studios by G-rassi, Bastianelli and Bignami, and many others,' con¬ 
firmed the observations of Boss and demonstrated the fact that the malarial 
parasites of human beings develop only in mosquitoes of the gonuseanophclcs. 

Then came the practical demonstration hr Italian observers, and by the 
interesting Experiments on Manson, ,Tr., of the direct transmission of the 
disease to man by the bite of infected 'mosquitoes. And lastly, as a practic'd 
conclusion of (be whole matter, the results of the anti malarial campaign in 
Italy and of the remarkable experiments'of Koch and Ms assistants have 
shown that by protecting the individual from the biles of mosquitoes, by 
exterminating the insect, or by carefully, treating all jtajjents so that no 
opportunity may be offered for the parasite to.enter tliejhosquito, malaria 
may be eradicated from any locality. " 

General Morphology of the Parasite .—Belonging to the sporozoa, it has 
received a large number of names. The term Plasmodium , inapt though it 
may be, must, according to the rules of zoological nomenclature, ho applied 
to the human parasite. There are threq well-marked varieties of the para¬ 
site, which exist in two separate phases or stages: (a) the parasite in man 
who acts as the intermediate host, and in whom, in the cycle of its develop¬ 
ment, it causes symptoms of malaria; and (6) ail extracorporeal cycle, in 
which it lives and develops in the body of the mosquito, which is its definitive 
host. 

I. The Parasite in Man. —(a) The Parasite of Tertian Fever (Plus- 
medium virus ).—The earliest form seen in the red blood-corpuscle is round 
or irregular in shape,'about 3 p in diameter and unpigmented. It corresponds 
very much in appearance with the, segments of the rosettes formed during the 
chill. A few hours later the body has increased in size, is still ring-shaped, 
and there is pigment in the form of fine grains. It has a relatively large 
nuclear body, consisting of a well-defined, clear area, in part almost transpar¬ 
ent, in part consisting of n milk-white substance, in which there lies a small, 
deeply staining chromatin mass, as shown by Komanowsky’s method of stain¬ 
ing. At this period it usually shows active amoeboid movements, with tongue¬ 
like protrusions. The pigment increases in amount and the corpuscle becomes 
larger and paler, owing to a progressive diminution of its hamioglobin. There 
is a gradual growth of the parasite, which, toward the end of for ty-cigh tl 
hours, occupies almost all of the swollen red corpuscle. Tt is now much 
pigmented, and is in the stage of what is often called the full-grown parasite. 
Between the fortieth and forty-eighth hours many of the pajasites are seen 
to have undergone the remarkable change known as segmentation, in which 
the pigment becomes collected into a single mass or block, and the proto¬ 
plasm divides into a scries of from fifteen to twenty spores, often showing a 
radial arrangement. Certain full-grown tertian parasites, however, do not 
undergo segmentation. These forms, which arc larger than the sporulating 
bodies, and contain very actively dancing pigment granules, represent the 
sexually differentiated form of the parasite—gametoeytes. 

(h) The Parasite of Quartan Fern- (Plasmodium malaria ;).—The earliest 
form is very like the tertian in appearance, but as it increases in size the 
earlier granules are, coarser and darker and the movement is not nearly so 
marlced. By the second day the parasite is still larger, rounded in shape. 
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sea reefy' at all amoeboid, and tlio pigment js.nmrc often arranged at tin* penjdi- 
erv of the parasite. Tito rim of protoplasm about it is often of a deep \ e I - 
lowish-green eolor or of a dark tirassy lint. On llm third day the segment¬ 
ing bodiesbeeome nlftimlant, the pigment flowing in toward the centre of the 
parasite in radial linqs so as to»give a star-shaped'appenranee. The parasites 
finally break up into from six to twelve segments. Here also, rm in the ease 
,o£ the tertian parasite, some full-groWn bodies* persist, without spornlating, 
representing* the gameloeyles. 

(r) Tluj Parasite of the .Estifo-Antiinnwl Fever (l’lusniodiwni prirrux) is 
considernhly^maller than the other varieties; at. full development it is often 
*less than one half the size of a jvd hlood-eorpuselo. 'Pile pigment is mueh 
scantier, often consisting of jr few minute granules. At first, only the earlier 
stagesVtf devclbpmeftit, small, hyaline bodies, sometimes with one <n : two pig- 
nifAit granules, are to be found in the peripheral circulation; the later stages 
are ordinarily to be seen only ip the bipod of certain internal organs, flip spleen 
and bone marrow particularly. The corpuscles containing the parasites 
become not infrequently shrunken, erenated, and brassy-colored. After the 
process lias existed for about a week, larger, refractive, crescentic, ovoid, and 
round 1 todies, with central clumps of course pigment granules, begin to appear. 
These bodies are characteristic of atstivo-autumnal fever. The crescenttc amt 
ovoid forms arc incapable of spoTuktiou; they arc analogous to the large, 
full-grown, non-spornlating bodies of the tertian and quartan parasites which 
have been mentioned above, and represent sexually differentiated forms— 
gajnetocytes. Within the human host they are incapable of further develop¬ 
ment, but upon the slide, or within the stomach of the normal intermediate 
host, the mosquito, the male elements (niiero-gamrtocvtes) give rise to a mi oi¬ 
lier of long, actively motile flagella (micro-gametes) which break loose, pene¬ 
trating and fecundating the female forms—mgero-gamotes (W. (I. Mae- 
Oallum). The fecundated female form enters int# the stomach wall of the 
intermediate host, the mosquito, where it undergoes a definite cycle of 
existence. 

If. The Parasite within the Body of the Mosquito .—The brilliant re¬ 
searches of Boss, followed by the work of tlrassi, Bastianelli, Bignami, 
Stephens, Christophers, and Daniels, have proved that a certain genus of* 
mosquito—anopheles—is not only the intermediate host of the malarial para¬ 
site, hut also the sole source of infection. In the present state of our knowl¬ 
edge it would appear that all species of the genus anopheles may act as liqgts 
of the parasite. TlTe more common genera of mosquito in temperate cli¬ 
mates are culex and anopheles. The different species of eulex form the great 
majority of our ordinary house mosquitoes, ifrid are apparently incapable of 
, acting as hosts of the malarial parasite. All malarial ^regions, however, 
which have beeft investigated contain anopheles. Although this is appar¬ 
ently a positive rule, anopheles may, however, be present without the exist¬ 
ence of malaria under two circumstances: first, when the climate is too cold 
for thf development of the‘malarial parasite; and secondly, in a region which 
has not yet been infected. So far as is known, the parasite exists only in the 
•mogquito and in man. It is apparently fair to state that regions in which 
.mosquitoes of the genus anopheles are present may beeojne malarious during 
the warm season. 
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A large number of species of ,gnopholos liiive liecn described. In "North 
America, however, only four have been positively recognized: A. punalipmnix 
(Say), A. iiinrulijicnni'! ^Wied), A. minims' (Wind), A. argyrilursut (JJesv.). 
The commonest variety, and that which in all puohalii 1 ity'^'is most concerned in 
the spread of the disease, i‘s .1. mm ulipnniis, whicli is, jilso, the most impor¬ 
tant agent ifi the spread of tjie disease on the Continent. * 

The palpi in tfie Chatnrc’oft lex are extremely short, only to be seen 'Mi 
careful observation at the base of the proboscis, while in‘the.'anopheles they 
are nearly of equal length with the proboscis, so that on superficial observa¬ 
tion the insect would appear to have three proboscides. The wings of the 
common species of culex show no markings beyond the ordinary veins. The 
wings of all the American species of anopheles show dijttiuct mottling. The 
culex, wh’Pn silting upon the wall or ceiling, holds its paster for pair of legs 
turned up above its back, while the body lies nearly parallel to the wall. In 
some instances, when it is full of blood,„and sitting upon the ceiling, the body 
may sag downward considerably. The anopheles, when sitting upon the wall 
or ceiling, holds its posterior pair of legs commonly either against the wall 
or hanging downward, though in some instances they may be lifted above the 
hawk. The body, however, instead of lying parallel to the wall or ceiling, 
protrudes at an angle of 45° or more. Those simple points are sufficient to 
permit the ready distimtion of species by almost any individual. 

The culex lays its eggs in sinks, tanks, cisterns, and, any collection of 
water about or in houses, while anopheles lays its eggs in small, shallow pud¬ 
dles or slowly running streams, especially those in which certain forms.of 
nig* exist. The culex is essentially a city mosquito, the anopheles a 
country insect. , 

Evolution in the Body of the Uosquito.—When a mosquito of the genus 
anopheles bites an individual whose blood contains sex-ripe forms (gameto- 
cytes) of the malarial pe.rasile, flagellation and fecundation of the female 
element occurs within the stomach of the insect. The fecundated element 
then penetrates the wall of the mosquito's stomach and begins a definite cycle 
of development in the muscular coat. Two days after biting therO begin to 
appear small.»round, refractive, granular bodies in the stomach wall of the 
mosquito, which contain pigment granules clearly identical with those pre¬ 
viously contained in the malarial parasite. These develop until at the end 
of seven days they have reached a diameter of from (it) to 70 ft. At this 
period they may he observed to show a delicate radial striation due to the 
presence of great numbers of small sporoblasis. The inbther oocyst (zygote) 
then bursts, setting free into the body cavity of the mosquito an enormous 
number of delicate spindle-shaped sporozoids. These accumulate in the cells 
of the veneno-salivarv glands of the mosquito, and. escaping into the duets, 
are inoculated with subsequent bites of the insect. These little spindle-shaped 
sporozoids develop, after inoculation into the warm-blooded host, into fresh 
young parasites. The sporozoid which has • developed in the oocyst in the 
stomach wall of the mosquito is then the equivalent of the spore resulting 
from the asexual segmentation of the full-grown parasite in the circulation. 
Either one, on entering a red blood-corpuscle, may give rise to the asexual 
or sexual cycle. As a rule the first several generations of parasites in the 
human body pursue the dsexual cycle, the sexual forms developing la(er. 
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Thwc* sexual forms, sterile while in the human host, serve as Ihc means of 
preserving the life of the parasite and spreading infection when the individual 
^s subjected to bites of anopheles*. 

Mr. Howard, ortho Entomological Department at Washington, has issued 
a very useful pampldet on the* varieties am] the methods of identification of 
'the mosquito. In Africa the distribution of the forms has been studied bv 
!*tephens\ Christophers, and Daniels* To those interested in the subject, 
ChristophtTs’ 'careTul study of yie Anatomy and Histology of the Adult 
Female Mosquito (Iteport of Malaria Committee, Royal Society. No. IV) 

,will prove of great help. The Royal Society Reports (Malaria Committee) 
and the Studies of the Liverpool School may be consulted for technical details 
and for valuable-information relating to tropical malaria. 

Mferbid Anatoity.—The changes result, from the disintegration of the 
roll blood-corpuscles, accumulation of the pigment, thereby formed,, and 
possibly the influence of ty.’iie materials produced by the parasite. Cases 
of simple malarial infection, the ague, are rarely fatal, and our knowledge 
of the morbid anatomy of the disgise is’ drawn from the pernicious malaria 
or the chronic cachexia. Rupture of the enlarged spleen may occur spon¬ 
taneously, but .more commonly from trauma. A case of the kind •Wi^s 
admitted under my colleague, llalsted, in .lane, IXN'.i, and Dock has reported 
two eases. 1 have known fatal luciuorrhage to follow the exploratory punc¬ 
ture of an enlarged malarial spleen. 

(1) PniiNicious Malauia.-—T he blood is hvdraunic and the serum may 

own lie tinged With hamioglobin. The red blood-corpuscles present, •tlio 
endoglobular forms of the parasite and are in all stages id' destruction. 
The spleen is enlarged, often only moderately; thus, of two fatal eases 
in my wards the spleens measured 13 X 8 cm. and 1 I X 8 cm. respec¬ 
tively. In a fresh infection, the spleen is usually very soft, and the .pulp 

lake-colored and turbltl. The liver is swollen and turbid. 

In some acute pernicious cases with choleraic symptoms, trtie capillaries 
of lire gaslro-intostinal mucosa may be packed with parasites. 

(2) HLvlawal Cachexia.—I n fatal cases of chronic paludism death 
occurs usually from amemia or the luemorrhage associated with it. 

The anaemia is profound, particularly if the patient has died of fever. 
The splcenja-greatly enlarged, and may weigh from Severn to ten pounds. 

The liver may be greatly enlarged, and presents to (lit; naked eye a 

grayish-brown, or slate color, due to the large amount of pigment, linthe 

portal eanals.and beneath the capsule the connective tissue is impregnated 
with melanin. The pigment is seen in the Kupfler’s cells and the perivascu¬ 
lar tissue. • 

The kidneys may he enlarged and present a grayish-red color, m- areas of 
pigmentation may bo seen. The peritonaeum is usually of a deep slate color. 
The mucous membrane of the stomach and intestines may have the same hue, 
due to the pigment in and about the blood-vessels. In some eases this is con¬ 
fined .to the lymph nodules of Foyer’s patches, causing the shaven-beard 
appearance. 

. (3) The Accidental and Late Lesions of Mai. vim vr, Fnvmi. —(</) The 
Liver- —Paludal hepatitis plays a very important nilr. in the histojy of 
malaria, as described by French writers. Only those eases in which the his- 
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tory of chronic maiaria is delinito; and in which the melanosis of both liver 
and spleen coexist, should be regarded as of paludal origin. 

( b) Pneumonia is believed by many authors to be common in malaria, 
and even to depend directly upon the malarial poison,' occurring' either in 
the acute or in the chronic forms r>f the disease! I have no personal knowledge 
of such a special pqeumonia. 

(c) Nephritis. —Moderate albuminuria is a frequent occurrence, having 

occurred in 4(1.4 per cent of the cases in n,iy wards. Acute nephritis is rela- " 
tively frequent in mstivo-autumnal infections, having occurred "in over 4.5 
per cent of my cases. Chronic nephritis occasionally follows lotig-eontinued, 
or frequently repealed infections. < 

Clinical Forms of Malarial Fever.—(1) Thr KEOOLAiijsY Intermittent 
Fevers. — '(a) Tertian fever; (h) quartan fever. ThcsS forms are charac¬ 
terised by.recurring paroxysms of what are known as ague, in which, as a 
rule, cfiill, fever, and sweat follow eseh othop in orderly sequence. The 
stage of incubation is not definitely known; it probably varies much accord¬ 
ing to the amount of the infection# material absorbed. l'J.xperimer)tally the 
period of incubation varies from thirty-six hours to fifteen days, being a trifle 
jorl^cr in quartan Ilian in tertian infections. Attacks have been reported 
within a very short lime after the apparent exposure. On the oilier hand, 
the ague may be. as is said, “ in the system,” and the patient may have a 
paroxysm months after he has removed from a malarial region, though of 
course this can not be the case unless he has had the disease when living there. 

«Description of the Paronjum. —The patient generally knows he is going 
to have a chill a lew hours before its admit by unpleasant feelings and uneasy 
sensations, sometimes by headache,. The paroxysm is divided into three stages 
—cold, hot, and sweating. 

Uoid Staije .—The onset is indicated by a feeling of lassitude and a desire 
to yawn and stretch, by hf-adaehe, uneasy sensations in “the epigastrium, some¬ 
times by nausea and vomiting, liven before the chill begins I lie thermometer 
indicates some rise in temperature. Gradually the patient begins to shiver, 
the face looks cold, and in the fully developed rigor the whole liody. shakes, the 
t teeth chatter,*and the movements may often bo violent enough to shake the 
bed. Not only does the patient look cold and blue, but a surface..ther¬ 
mometer will, .indicate a reduction.of. the skin temperature. On the other 
hand, the axillary or rectal temperature may, during the chill, be greatly 
increased, and, as shown in the chart, (lie fever may rise meanwhile even to 
105° or 10(1°. Of symptoms associated with the chill, nausea, and vomiting 

are common. There may be intense headache. The pulse is quick, small, 

and hard. The urine is increased in quantity. ThcudulLlfcts-ijor-a variable 
time, from ten or .twelve minutes lo an hour, or even longer. 

The hot stupe is ushered in by transient flushes of heat; gradually the 
coldness of the surface disappears and the skin becomes intensely hot. The 
contrast in the patient's appearance is striking: the face is flushed, the 
hands are congested, the skin is reddened, the pulse is full and bounding, the 
heart's action is forcible, and the patient may complain of a throbbing head¬ 
ache. There may be active delirium. One of my patients in this stage 

jumped through a .ward window and sustained fatal injuries. The rectal 
temperature inn f not increase much during this stage; in fact, by the termi- 



DIMS ASKS i)U 14 TO PROTOZOA. 


17 


• • 

nation* of the chill the fever limy have readied its maximum. The duration 
of ific Ifbt stage varies from half an hour to three, or four hours. The patient 
is inteifscly thirsty and drinks eagerly of cold water.* 

Sweat big Stag<\— Heads iff perspiration appear upon the face and grad¬ 
ually the entire body* is bathed* in a copious.sweaf. The uncomfortable fool¬ 
ing associated with the fever disappears, the headache is relieve®, and within 
UTl hour’or. two the paroxysm is over and the* patieflt usually sinks into a 
re freshing* sleep. The sweating paries much. It may be drenching in char¬ 
acter or it may he slight. 

. Chart h#is from a ease of double tertian infection with resulting quotidian 
paroxysms. Charts 16 and le give temperature curves in icstivo-au turn mil 
forint Chart I fallows a quartan ague. 

Tire total duration of the paroxysm averages from ten to twelve'liours, hut 
may bn shorter. Variations in the paroxysm are common. Thus .the patient 
may, instead of a chill, cxpejiencc only a slight feeling of coldness. The most 
common variation is the occurrence of a hoi stage alone, or with very slight 
sweating,. During the paroxysm flig spleen is enlarged and the edge can usu¬ 
ally be felt below the costal margin. In the interval or intermission of the 
paroxysm the patient feels very well, and, unless the disease is umisimll^ 
severe, he is able to be up). Bronchitis is a coalition symptom. Herpes, usu¬ 
ally lalna], is almost as frequent in ague as in pneumonia. 

Types of tltc Reyitlarh/ Intermittent Ferns. —As has heeir stated in the 
description of the parasites, two distinct types of the regularly intermit- 
twit fevers have been separated. These are (a) tertian fever and J(6) 
quartan fever. 

(а) Tertian Fever.—This type of fevoj 4 deptonds upon the presence in the 
blood of the tertian parasite, an organism which, as stated above, is usually 
present in sharply defined groupis, whose cycle of development lasts approx¬ 
imately forty-eight hours, segmentation occurring every third day. In 
infections with one group of the tertian parasite the paroxysms occur syn¬ 
chronously with segmentation at remarkably regular intervals of about forty- 
eight hours, every third day—lienee the name tertian. Very commonly, 
however, there mav he two groupis of piarasites which reach maturity on alter¬ 
nate days, resulting thus in daily ( quotidian ) paroxysms— double, tertian 
infection. Quotidian fever, depending upon double tertian .infection, is the 
most frequent type in the acute intermittent fevers in this latitude. 

(б) Quartan Fever.—This type of fever depends upon infection will%lhe 
quartan partite, an organism which occurs in well-defined groups, whose 
cycle of existence lasts about seventy-two hours. Tn infection with one group 
of parasite^ thc*paroxysni occurs every fourfli day; lienee the term quartan. 

. At times, however, two groups of the parasites may be pjesent; under these 
circumstances paroxysms occur on two successive days, with a day of inter¬ 
mission following. In infection with three groups of parasites there are 
daily paroxysms. 

Thus a quotidian intermittent fever may he due to infeeiion with either 
the tertian or quartan parasites. . 

. Course of the Disease. —After a few paroxysms, or after the disease has 
. persisted for ten days or two weeks, the patient niav.get well without any 
special medication. I have repeatedly known ’the chills to stop spontane- 
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nusly. Ilehipscs are common. TJie infection may persist for years, anil an 
attack may follow an accident, an acute fever, or a surgical operation. A ir-t 
ing stage of the parasite,has been suggested 'in explanation of these long intei 
\als. Persistence of the fever leads to amend;', andi.heKmilogciioui' jaundice 
owing to the; destruction of the blood-disks. < Ultimately the condition nun 
become chronic—malarial cachexia. 

(2) Thru m oitir IUMioiiLAir,,H umittent, on floxrTi.vrui) Fevkks.— .listin', 
autumnal Fever .—-This type of fever occurs in temperate Hi nudes, chielh 
in the later summer ami autumn; hence tlfe term given to it by JWarehiafava 
ami Uelli, leslivo-autvwnal fever. The severer forms of it prevail in the 
Southern States and in tropical countries. 

This type of fever is associated with the presence in (he blood of the 
restivo-aufcunnal parasite, an organism the length of wh«si? cycle of develop¬ 
ment, ordinarily about forty-eight hours, is probably subject to considerable 
variStions, while the existence of multiple groups of the parasite, or the 
absence of arrangement into definite groups, is' hot infrequent. 

Die symptoms are therefore, as might be expected, often irregular, in 
some instances there may be regular intermittent fever occurring lit uncer- 
taip intervals of from twenty-four to forty-eight hours, or even more. In 
the cases with longer remissions the paroxysms are longer. Some of the 
quotidian intermittent eases may closely resemble the quotidian fever depend¬ 
ing upon double tertian or triple quartan infection. Commonly, however, 
the paroxysms show material differences; their length averages over twenty 
hours, instead of from ten or twelve; the onset occurs often without chills 
an& even without chilly sensations. The rise in temperature is frequently 
gradual and slow, instead of sudden, while the fall may occur by lysis instead 
of by crisis. There may lie a marked tendency toward anticipation in the 
paroxysms, while frequently, from the anticipation of one paroxysm or the 
retardation of another, iqore or less continuous fevee may result. Some¬ 
times there is continuous fever without sharp paroxysms. In these cases of 
continuous and remittent fever the patient, st*on fairly early in the disease, 
has a flushed face and looks ill. The tongue is furred, the pulse is full 
and bounding, ( but rarely dicrotic. / The temperature may range from 102° 
«to 103°, or is in some instances higher. The general appearance of the 
patient is strongly suggestive of typhoid fever—a suggestion still further 
borne out by the existence of grille splenic enlargement of moderate grade. 
As in intermittent fever. an,ii.ii.tjal. bronchitis may be present. The course 
of these cases is variable, the I ever may be continuous, with remissions 
more or less marked; definite paroxysms with or without chills may occur, 
in which the temperature rises to 105° or 10(5°. intestinal symptoms are 
usually absent. ; Ajdight luematogenous jaundice may arise earl/. Delirium 
of a mild type May occur. The cases vary very greatly fn severity. In 
some the fever subsides at the end of the week, and the practitioner is in 
doubt whether he has had to do with a mild typhoid or a simple febrieula. 
In other instances the fever persists for from tern days to two weeks- there 
are marked remissions, perhaps chills, with a furred tongue and low’ delir¬ 
ium. Jaundice is not infrequent. These are the eases to which the terms 
bilious remittent and typho-malarial fevers are applied. In other instances 
the symptoms become grave, and assume the character of the pernicious type.' 
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u ft i.'this form of malarial fever that so mud. con fusion still exists. The 
similarity of the cases to typhoid fever is most striking, more particularly the 
appearance of the facies; the patient looks very ill.. The cases occur, oo, 
the autumn, at tfcwvcry tinye when typhoid lever occurs. 1 lie lever > ados, 

,S a rule, promptly to quinine,though here and there cases are met with 
rarclv indeed in my experience—which are refractory. If is just *n this group 
tint, the observations of Laveran will hr found of the greatest value. ,.e\eia 
'of the cha/fe in TJiayer and llewetsons report show how closely, in some 

instances, the disease may simulate* typhoid fever. ■ 

The diagnosis of malarial remittent fever may he definitely mn.lei by 
the examination of the blood. The small, actively mot, o, hyaline onus 
of the mstivo-antiiniiial parasite are to he lound. while, it the case has lasted 
merXweck. the Ringer crescentic an’d ovoid bodies arc oiten seen. • In many 
Vases here we are at first unable to distinguish between typhoid ami contin¬ 
ued malarial fever without a blood examination. A more widespread me of 
this means of diagnosis willVnable us to bring some order out ol he confu¬ 
sion which exists in the classification of th.' fevers oi the Southern States. At 
present flic following febrile affectid,is are recognized by various physicians as 
occurring in the subtropical regions of America: (a) iyphoid < \ci, ( >) 
tvpho-malarial fever-a typhoid modified by malarial intectmn or be result 
of a combined infection: (r) the malarial remittent lever; and BO 
thermic fever (Buiteras). In these various forms, all «1 w Inc nay be 
characterized by a continued pyrexia with remissions or with chills and ' 

(for we must remember that chills and sweats ,n typhoid lever an by i 
means rare), the blood examination will enable us to discover thus, wlfl.h 
depend upon the .malarial poison. In many ol these eases ol con fume, r 
remittent fever careful inquiry will slmw'tbat at the beginning tb, , at nt 
bad several intermittent paroxysms. In Balt .more not many o 1 be uo- 
tracted and severe eas*s have occurred, and 1 am maimed to think that fuluic 
observations will show that, a],art from the thermic fever, there are on y two 
forms of these continued fevers in the Sontb-thc one due o be / and 
the other* to the malarial infection. The typhoid fever ot 1 li.hi. a <« d 
Baltimore presents no essential dilferenee Iron, the disease as it occurs n 
Montreal a city practically free from malaria. Dock has shown conclusively* 
ftif eat diagnosed in Texas as continued malarial fever were really true 
typhoid The Widal reaction is now an important, aid m diagnosis. 

Pernicious Malarial Fever .-This is fortunately rare m trj* d 
mates, and the number of eases which now occur, for example, in 1 hil.idtlfmui 
and Baltimore, is very much less than it was thirty or forty years ago. I«W 


^ V 


and Baltimore, is very mueu ^ - - . f „, ^ y; 

nicious fever is .always associated with the lestivo-autunmal parasite. 1'- * y 

following ai*e the most, important types: . . , {/.* ^ r i~ 

(a) The comatose form, in which a patient is struck- down with * V ^ 

toms of the most intense cerebral disturbance, either acute deliny % <- ' 

. .. —■ i _ A I nine AC H111V r- << O 


toms ot t.ne most iih™k ---‘V , .„ , . A A 

more frequently, a rapidly developing coma. A eh,11 may o. < ,Y £ ^.'o C % * 
cede the attack. The feV«r is usually high, and the skm hot and ^ ^ ^ ^ , 

unconsciousness may persist for from twelve to twenty-lour ho- ^ 
patient may sink and die. After regaining consciousness a > ry ^ r - 
may come on and prove fatal. Tn these instances- as has lit ^ 

’special localization of the infection is in the brain, Alien ^ 4 > A. % ^ A 

% C- % ** » % 
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of parasites with marked secondly changes in the surrounding tissues have 
been found. 

(b) Algid Form.—Ip this, the attack sets in usually with gastric symp¬ 
toms; there arc vomiting, intense prostration, and licblcness out of all 
proportion to the local disturbance. The patient complains of feeling cold, 
although there ruay be no actual chill. The temperature may be normah 
or even subnormal; consciousness may be retained. The pulse is feeble and- 
small, and the respirations arc increased. There may be most severe diar¬ 
rhoea, the attack assuming a choleriform nature. The urine is often dimin¬ 
ished, or even suppressed. This condition may persist with slight exacerba¬ 
tions of fever for several days and the patient may die in a condition of 
profound asthenia. This is essentially the same as described as the asllienic 
or adynamic form of the disease. In the cases with vomiting and diarrhoea, 
Marchiafava has shown that the gastro-intestinal mucosa is often the seat of 
a special invasion by the parasites, actual throipbosis of the small vessels with 
superficial ulceration and necrosis occurring. Similar lesions were found by 
Barker in the gastro-intestinal tract of a case from my wards. 

( c) Hemorrhagic Forms—Black-water Fever—Hamioglobinuric Fever— 
Malarial Harnioglobinuria.—In temperate regions these forms are rare; in 
•the tropics they are common. In the Southern States there are many dis¬ 
tricts in which there is endemic harnioglobinuria, believed to bo of malarial 
origin, while in parts of Africa there is the much-disputed malady known as 
lilacft-vr-i- There seems to be no essential difference between the 
malarial hemoglobinuria of the Southern State's and the African black-water 
fever. As described by Stephens and Christophers (Report of Malaria Com¬ 
mittee, Fifth Series), for two or three days the patient lias a rise of tem¬ 
perature, and if the blood is examined before the black-water the parasites are 
nlmosf invariably present. If examined after the administration of quinine 
parasites arc absent from the blood. Those authors >bolieve that there is a 
causal connection between the quinine and (he black-water. It is impossible 

> say why quinine at one time can produce black-water, and at another,' even 
hours or clays later, it can not. Stephens’ study (Thompson-Yatcs and 
Calioralory Reports, 1903) gives the distribution of black-water 
’outliern States, in Central America, in Italy, and in Africa, 
■malysis of 95 cases. Malarial parasites were present in 
" before the onset, and on the day of the appearance 
cent. There is no question as to the malarial 
- there is a special mtflarial parasite is not 
'how that the malarial luemoglobinuria 
'"haycr). In moot instances where 
roxysms have occurred in indi- 
repeated attacks of malaria and 
c condition. Only 8 cases occurred 
907. Brem, Herrick,' and the other 
icd the relationship to the malarial 
jf some special character of the organ- 
.e is an important factor; on the other 
.njeetions of quinine are almost a specific, 
. first 48 hours. 
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. Malarial Cachexia .—The general symptoms are those ot secondary amentia 
—breathlessness on exertion, (edema of tl* ankles, haemorrhages, particularly 
into ttfc retina. Occasionally the bleeding is severe, and I have twice known 
i/utal laematemesi^to occur in association with the enlarged spleen. The fever 
is variable The tianperatnrt) may he low for days, not going above 99.5’. 
In other instances there mny’bo irregular,fever" and the temperature rises 
•gradually to 102.5° or 103°. * 

• With* careful treatment the outloolc is good, and *a majority of eases re¬ 
cover. Tfle spleen*is gradually reduced in size, but it nitty take several mouths, 
or, indeed? in some instances several years, before the ague-cake entirely 
, disappears. • . . 

Hauer Complications.— Paraplegia may be due to ajperipheral neuritis 
or t^adinnges in t^ic cord, andljiemipjegia may occur in the pernicious comatose 
■ formror occasionally at the very height of a paroxysm. '-Acute’ataxia litis 
been described, and there are remarkable eases with the symplom^of dissem¬ 
inated sclerosis (Spiller).'/^Multiple*gangrene may occur, as in an*instance 
reported by me, in which a patient with a'stivo-mi turn mil infection presented 
many atjetts on the skin. Orchids ,has been described by Charvot in Algiers 
and Fedeli in Home. 

Prophylaxis, —In the discovery of Lave ran there lay the promise of b?mo % - 
fits more potent than any gift science had ever offered to mankind— \i/.„ tin 1 
possibility of the extermination of malaria. By the persistent missionary 
efforts of Boss this promise has reached the stage of practical fulfilment, and 
one of the greatest scourges of the race is now at our command. The story 
ofrthc Canal Zone, Panama, under Colonel (lorgtts is a triumph of the appli¬ 
cation of scientific methods. Between 1881 and 1901 among the employees 
of the French Ctmal Company (a maximum in 1887 of 17,885, of whom 
15,72(1 were negroes) the monthly mortality ranged from (10 to 80, and on 
seven occasions was above 100, once reaching the enormous figure of* 170.97 
per 1,000. With the*measures given below the nfortality has fallen to that 
of temperate regions. For 1907 the death rate among w I site employees 
(10,709)^ was 1(5.71 per 1,000, among the negroes (28,031) 33.28 per 1,000. 
In May, 1908, the mortality among 41,810 employees had fallen to the remark¬ 
ably low figure of 10.4-1 per 1,000! • 

The measures of prophylaxis are in the main three: (1) The rigid protec¬ 
tion of houses against mosquitoes by screens and the use of mosquito nets. The 
reports of the Italian Society for the Study of Malaria upon their efforts to 
protect the workers f on the railways, ns well as the work of Boss at Ismuiliu, 
show how extraordinary are the results of these simple measures. The protec¬ 
tion of the sleeper at night is one of the most essential measures. (2) An 
earnest warfare Against the mosquito on the pnrt of sanitary authorities. In- 
itruction shouh^lte furnished to the people upon the lmbits.and life history of 
the insect, and of its relation to the disease. Pools, ponds, and marshy districts 
should be drained, and in the malaria season petroleum should he used freely, 
as it prevents the development of the larvte. Every case of malaria should be 
regarded as a centre of infection, and in a systematic warfare against the 
disease should be reported to the health authorities. *In the tropics, segre¬ 
gation of Europeans may do much to lessen the chances of infection. (3) 
Lastly, every case should receive thorough ancj prolonged treatment, with 
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quiifine. There js far too much carelessness on this point In tlie ( profes¬ 
sion. Malarial infection is a difficult one to eradicate. Quinine is tlfc- only 
known drug which is an effective parasiticide. Patients should be' told to 
resume the treatment in the spring and autumn for several years after the 
primary infection. In very malarial districts,* as many 2 persons karbor the 
parasites, who do not show'any (or at the most very few) signs, a systematic 
treatment with quinine should be instituted, particularly of the young children: 

Diagnosis. —The cifdemic'irfdex of a country may be determined by the 
“parasite rate” or by the “spleen rate.” ( It is best sought form children 
in whom, as is well known, the infection may occur without much disturb¬ 
ance of the health. To determine the index by examining the Wood for the, 
parasites is a laborious and almost impossible task; on the other Jiand, as 
the work of Ross in Greece and Mauritius has shown, the inejex may be readily 
gauged by‘an examination of the spleen. Thus, in the lSst-named islSnd, of. 
31,0J2 children, 34.1 per cent had enlarged spleen. 

The'individual forms of malarial infection.^re readily recognized, but it 
requires a long and careful training to become an expert in blood examination. 
Great progress has been made in the past twenty years, and a diagnosis of 
malaria is no longer a refuge for our ignorance. Oue lesson it is.hard for 
the* practitioner to learn—namely, that an intermittent fev.er which resists 
quinine is not malarial. 

The malarial poison is supposed to influence many affections in a remark¬ 
able way, giving to them a paroxysmal character. A whole series of minor 
ailments and some more severe ones, such as neuralgia, are attributed to 
certain occult effects of paludism. The more closely such cases are investi¬ 
gated the less definite appears the connection with malaria. 

Treatment. —As a rule, anopheles are more likely to bite after sun¬ 
down, so that in regions in which the disease prevails extensively mosquito 
netting should be used. Persons going to a malarial region should take about 
10 grains of quinine daily, though Sezary found that 2 grains three times a 
day was a sufficient protection against the disease. During the paroxysm the 
patient should, in the cold stage, be wrapped in blankets and given hot drinks. 
The reactionary fever is rarely dangerous even if it reaches a high grade. The 
body may, however, be sponged. Tn quinine we possess a specific remedy 
against malarial infection. Experiment has shown that the parasites are most 
easily destroyed'by quinine at the stage when they are free in the circulation 
—that is, during nnd just after segmentation. While in most instances the 
paiasites of the regularly intermittent fevers may be destroyed, even in the 
intra-eorpuseuiur stage, in a'stivo-autumnal fever this is’much .more difficult. 
It should, then, be our object, if we wish to most effectually eradicate the 
infection, to have as much quinine in circulation at the timd'of tjie paroxysm 
and shortly before as is possible, foT this is the period at which.segmentation 
occurs. In the regularly intermittent fevers from 10 to 30 grains in divided 
doses throughout the day will in many instances prevent any fresh paroxysms. 
If the patient comes under observation shortly before an expected paroxysm, 
the administration of a good dose of quinine just before its onset may be 
advisable to obtain a maximum effect upon that group of parasites. The 
quinine will not prevent the paroxysm, but will destroy the greater part of 
the group of organisms and,prevent its further recurrence. It is safer to give, 
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at leaSt* 20 to 30 grains daily for the first three days, and then to continue 
the remedy in smaller doses for the next two or three weeks. In oestivo- 
jutumsal fever larger doses maj be necessary, though in relatively few in¬ 
stances is«t necessafy to givo more than 30 to 40 grains in the twenty-four 
hours. • * . 

» The quinine should be ordered in solution or in capsuled. The pills 
and compressed tablets are more uncertain, a^tfley m;fy not be dissolved. 

A question* of interest is the ^efficient dose of quinine necessary to cure 
the disease.. I hive a number of charts showing that grain doses three times 
a day will i* many eases prevent the.parox-ysm, but not always with the cer¬ 
tainty of the larger doses. Tn eases of iestivo-autumnnl fever with pernicious 
symptoms it is necessary to<get tlic system under the influence of quinine as 
.rapidly as possible. * In these instances the drug should be administered hypo- 
defmieally as the dihydroehlorate in 15 to 20 grain doses, every two or three 
hours. The muriate of quinine and, urea is also a good form in \fhieh to 
administer’the drug hypodermically; 10, 15, or 20 grain doses may be neces¬ 
sary. In the most severe instances some observers advise the intravenous 
administration of quinine, for which the very soluble bimurinle is well 
adapted. Fifteen grains with a grain of sodium chloride may be injected* in 
about 2 drachms of distilled water. For extreme restlessness in these eases 
opium is indicated, and cardiac stimulants, such as alcohol and strychnine, 
arc necessary. If in the comatose form the internal temperature is raised, 
the patient should be put in a bath and doused with cold water. For malarial 
anjpmia, iron and arsenic are indicated. > 

An interesting question is much discussed, whether quinine does not cause 
or at any rate aggravate the hannoglobinurijj. We have not yet seen a case in 
which this condition has occurred as a result of the use of the drug, and Bas- 
tianelli states that it is not seen in the Homan malarial fevers. He recom¬ 
mends that in any iStse of lucmoglobinuria if the blood shows parasites 
quinine should be administered freely. In the post-malarial farms quinine 
aggravates the attack. In an active malarial infection the patient runs less 
risk with "the quinine. 


B. DISEASES DUE TO PARASITIC INFUSORLA. 

• 

Several flagellate?* are parasitic in man. The Trichomonas vayindis, 
which measures 15 p to 25 in length, and has four flagella, which arc as 
long as or longer 4han the body, is by no mean4 uncommon in the acid vaginal 
mucus. ’ , 

The Triclionfonas or Cercotnonas hominis lives in the intestines, and is 
met with in the stools under all sorts of conditions. Freund from Dock's 
clinic has reported a series of cases which show that the parasite may cause 
acute and chronic diarrhoea’ with severe abdominal pain, and anatomically an 
acute enteritis. In one of Dock’s cases the parasites were associated with a 
•Iseinorrhagie cystitis without bacteria. 

< *riie J.amhlia intcstinalis is another intestinal inonyd, larger tlmn # the 
common trichomonas. Flagellates have also been found in the expectoration 
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in cases of gangrene of the lung and of bronchiectasis, and in the fcxudal 
of pleurisy. <■ 

The Balantidium coli, oval in form, 70‘/t to 100 p long and 50 p> to 70^ 
broad, may be pathogenic. It is common in* pigs, aiflf’has been known t< 
produce an epidemic dysentery in apes (Haniow Brooks). The pathologies 
signifieance'sof this parasite lias been much discussed of late, particularly In 
Strong and Musgfavc; Klimtnko and‘Arkanazy. It has not only been found 
in the stools and on the mucous membrane of the intestine, but‘the parasite;- 
have occurred in the mucosa itself and in the submucosa.* Apparently they 
do not extend beyond the wall of the bojvel. 


C. DISEASES DUE TO ETJTKES-DTSTO\g[^-RTS: 

• 

The following are important clinical forms? 

1. Pulmonary Distomiasis; Parasitic Hemoptysis.—Paragonimus (Dis¬ 
toma) Westermanii, the Asiatic lung or bronchial fluke, is from 8 to 1C mm. 
in, length by 4 to 8 mm. broad, and of a pinkish or reddish-brown color. 

It is found extensively in China and Japan and Formo'sa, and cases are 
occasionally imported into Europe and America. Stiles states that an im¬ 
ported ease lias been found in Portland, Oregon. It has been found in the 
United States in the eat, in the dog, and in the hog. One instance of pulmo¬ 
nary, distomiasis has been reported caused by the giant liver fluke. 

Clinically Hie disease, as described by Manson and Ringer, is characterized 
by a chronic cough, with rusty-brown sputum, and occasional attacks of 
hannoptysis, usually trifling, but sometimes very severe. The ova, which are 
abumjant in the sputum, are oval, smooth, and measure from 80 p to 100 p in 
length by 40 p to 00 p ip breadth. The parasites may affect other organs— 
the liver anjl the brain. 

2. Hepatic Distomiasis.— Five species of liver flukes of the family 
Fasciolidie are known to occur in man. More specifically these are: (1) The 
common liveij. fluke— Fasciola lieputica —which is a very common parasite in 
the ruminants; (2) The lancet fluke— dicrocodium (Disloma) lanceatum; 
(3) Opisthorchis ( Disloma) fcdincus , which is found in Prussia and Siberia, 
and by Ward in cats in Nebraska; (t) Opislhorcjiis noverca — IHstomum con- 
junctum —the Indian liver fluke described in man by McConnell; (5) Opis¬ 
thorchis ( Distoma) sinensis, which is by far the most important of the liver 
flukes and occurs extensively in Japan, China, and India. It fs 10 to 20 mm. 
long by 2 to 5 mm. broad. The eggs are oval, 27 p to 30 by 15 p to 17 p, 
dark brown, with sharply defined operculum. A number of'imported cases 
have been found‘in Canada and the United States. White found 18 cases in' 
San Francisco. 

The symptoms of hepatic distomiasis arc best described in connection with 
this latter form. The following account is abstracted from Wallace Taylor, 
young children are the chief sufferers. Many members of a family are usu- 
illy affected. In some villages a large proportion of the inhabitants are 
ittaeked. Among important symptoms are an irregular, intermittent diar- 
•het'a; at first therd may or may not be blood. The liver gradually enlarged. 
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Iiere ?fay ho,pain and an intermittent jaundice. There is’not much fever, 
ifter lasting for two or three years dropsy comes on. anasarca and ascites, 
'he patient is greatly reduced by the diarrhiea and becomes very amende. 
)Ven then transicnfcs^covery may take place, but ns a rule there is a refer¬ 
ence, and the patient dies after many years of illness. The ova of the para- 
ite are readily found in the stools. • , 

’ 3. Intestinal Distomiasis. —In India the Euscioloptis { D'istoma ) liiiskii 
ins been found jn a.number of cases in (he small intestines. The Mtsmjani- 
nus heteropliyes has been found in'Kgypt and Japan. 

The Asiatic Amph is tome—(laslrodisnis (A mpliistnina) horn inis —a not 
mcommon parasite in India—is easily ‘recognized bv its large posterior sucker. 

4. Hseinic Distomiasis ; Bilharziosis.—One of (lie most important of para- 
dtie^iijpaseej c^us#d»by the filood lluke. Schislosomum liwmalobiuw or liil- 
|/i ania- Endemic lueniaturia lias been known for many years, 

jparticulajlfiBKEfopt, where in lS.II Hilliavz discovered tin' parasite.of’tho 
disease; Ii*ljPtjpsin South’and N'ftrth Africa, particularly the hitter, in 
Arabia, PerwaUatid the west coast of India. Imported cases are not very 
uncommon in Europe, and an occasional instance is met with in the United 
States. In "Lower Egypt it is met with in one third of all the autopsies. 
An Asiatic blood* fluke, Scliislosomnm japoninnn, has recently been discov- < 
’ered which differs in small details from the African variety. 

The parasite is singular among flukes as having the sexes separate, and 
the male usually carries the female in a gynaicophorous canal. The mode of 
entrance into the body is unknown, whether by the mouth, the urethra, or 
through the skin. The eggs arc very characteristic, oval in shape, 0.1 (J mm. lly 
0.06 mm., and one end has a terminal spine. The eggs hatch in water, hut the 
further development of the frec-swimming*embryos has not been followed. 
Taken into the body, possibly with water or on cresses, it reaches the portal 
veins, in which the worms are most commonly found, usually young speci¬ 
mens and uncoupled. *The males bearing the females creep to various parts, 
particularly the bladder and rectum. The eggs are laid in the’tissues, but 
wander, lifce other sharp foreign bodies, and escape with the urine and fieccs. 
A majority of them remain in the tissues and cause irritation, fibroid changes, 
and papillomata in the bladder and rectum. Collecting in tile bladder as 
foreign bodies they form the nuclei of calculi. 

Symptoms. —As is so often the case with animal parasites, they may 
cause no inconvenience. Irritability of the bladder, dull pain in the pori- 
namm, and hammluriy are the most frequent symptoms. A chronic cystitis 
follows when the walls of the bladder arc much thickened by flic irritation 
caused by the ova. The anaemia caused by the.hannorrliage is slight in com¬ 
parison withjthat J>f ankylostomiasis. When the rectum is involved there are 
•straining and tengsmus, with the passage of mucus and blood; in severe cases 
large papillomata and a chronic ulcerative proctitis. There may lie a chronic 
vaginitis. 

Of the complications, calculi in kidney and bladder are the most, impor¬ 
tant. Milton, Madden, and others of the Cairo School of Medicine have stud¬ 
ied carefully the surgical aspects of the disease. Periftrcthral abscess and 
perineal fistulse are very common in the chronic cases. 

.• Pew symptoms are caused by the presence of the parasites in the portal 
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veins, but there may be an advanced cirrhosis of a (llissoninn type d'ue to an 
enormous thiekening of the periportal tissues (Symmcrs). Tliiji author 
bus also reported an instance of the liilharzia in the pulmonary blood jn a ease 
of Bilharzial colitis, and the worms were found living®in ’the,pulmonar\ 
circulation. ■ t 

The diagnosis is readily made by landing the characteristic ova in thy 
bloody urine or in'the*blood ami mucus from the rectum. The Bilhnrzia may 
be present in the body for years without producing serious damage, and in 
slight infections the symptoms may disappear (Sandwitls), particularly in 
children. _ 

Schistosoma Japonicum vel Cattoi. —In China and Japan and in the Phil¬ 
ippines there is a disease characterized by cirrhosis of the liver, splenomegaly, 
ascites, dysentery, progressive anaemia, 'and sometimes by®localized ajfuepsy. 
It jeeurs extensively in one district of Japan, and is known as the “ Kata- 
yama’* disease. Woolley has met with it in the Philippines, and Catto in 
China. The parasite lives in the vessels of the Alimentary canal; the ova are 
smaller than those of S. liwmalobium, and have not the characteristic spinous 
ends. 

. Treatment. —We know of nothing which can kill the parasites in the 
* blood. Extract of male fern is recommended for the hamiaturia. The 
chronic cystitis and proctitis demand the usual measures for these disorders. 


D. DISEASES CAUSED BY CESTODES. 

( Ttrniaxis; lli/dalid Disease.) 

Man harbors the adult parasites in the small intestine, the larval forms 
in the muscles and solid organs. 

I. ‘INTESTINAL CESTODES; TAPE-WORMS. 

Tenia solium, or pork tape-worm. This is not a common form in 
North America. It is much more frequent in parts of Europe and Asia. 
When mature it is from 6 to 12 feet in length. The head is small, found, 
not so large as the head of a pin, and provided with four sucking disks and 
a double row of hooklets; hence it is called, in contradistinction to the 
ojher form in man, the armed tape-worm. To the head succeeds a narrow, 
thread-like neck, then the segments, or proglottides, as "they are called. The 
segments possess both male and female generative organs, arid at about the 
four-liundred-and-fiftieth they become mature and contain ripe ova. The 
worm attains its full growth in from three to three and a half'months, after 
which time the segments arc continuously shed and appear in the stools. The' 
segments are about 1 cm. in length and from 7 to 8 mm. in breadth. Pressed 
between glass plates the uterus is seen as a median stem with about eight 
to fourteen lateral branches. There are many thousands of ova in each ripe 
segment, and each pvum consists of a firm shell, inside of which is a little 
embryo, provided with six hooklets. The segments are continuously passed, 
and if the ova are to attain further development they must be taken into the 
Btomach, either of a pig, ot of man himself. The egg-shells are digested, the 
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x-lioobed embryos become.free, and passing from the stomach reach various 
arts of ihc body (the liver, muscles, brain, or eye), where they develop into 
le larvae or cysticerci. A hog ’under these circumstances is said to be 
[aglcd , nn*l the eyfil’cerei are spoken of as-measles or bladder worms. 

Tania solium receded its name because it was thought to exist as a soli- 
»ry parasite in the bowel, but two or three or even more worms Aiay occur. 

Tsenia »saginata or mediocanellata— unaritiefl, fat* or’ beef tape-worm, 
'his is a lunger and larger parasite than Tania solium. It is certainly the 
omnion tapt-worm of North America. Of scores of specimens which 1 
mve examined almost all were of this variety. According to lluren ger-Fern ml 
t has spread rapidly in western Europe, owing probably to the importation 
>f Wf and live-stock from tl'i; Mediterranean basin. It may attain a length 
if 20 feet, 8r*nioro. Tlie head is large in comparison with’ that of 

fo'ifia solium, and measures over 2 mm. in breadth. It is square-shaped 
and provided with four large syeking jlisks, but there are no booklets. The 
ripe segments are from 17 to IS mm. in length and from S to 10 mm. in 
breadth. The uterus consists of a lyodian stem with from fifteen to thirty- 
fix e latcraf branches, which are giuui oil’ more dichotomously than in Tania 
solium. The ova are somewhat larger, and the shell is thicker, but the two 
forms can scarcely be distinguished by their o\a. The ripe segments arc 
passed as in Tania solium, and are ingested bv cattle, in the flesh or organs 
of which the eggs de\elop into the bladder worms or cysticerci. 

Of other forms of tape-worm may be mentioned: 

pipylidium caninum (Tsenia eliiptica, Tsenia eucumerina). —A small 
parasite very common in the dog and occasionally found in man; the lame 
develop in tlie lice and lleas of the dog. , 

Hymenolepsis diminuta (Tsenia flavo-pnnotata). —This small cost ode was 
found in the intestine of a child in Boston, and has since been met with in 
twelve cases (Ransom).• It is common in rats. The lame develop in Japi- 
ilopirra and in beetles. 

HyTnenolepsis nana (Tsenia nana) occurs not infrequently in Italy. 
It is not vefy uncommon in the United States (Stiles). The Davainea mada- 
yusiaricnsis (Tania mudaijascaricnsis) is a rare form. 

Tsenia confnsa, a new species described by Ward. 

Bothriocephalus latus.— A cestodc worm found only in certain districts 
bordering on the Baltic Sea, in parts of Switzerland, and in Japan. Nicker¬ 
son has shown that it is common among the Finns in the Northwestern State*. 
The parasite is Jarge and long, measuring from 25 to 50 feet or more. Its 
bead is different from that of the, tamia, as it possesses two lateral grooves 
or pits and hap no booklets. The larva- develop’in the peritonaeum and linis- 
yles of the pike and other fish, and if has been shown experimentally that they 
grow into the adult worm when eaten by man. 

Symptoms. —These parasites are found at all ages, 'they are not uncom¬ 
mon in children' and are occasionally found in sucklings. W. T. I’laiit refers 
to a nuipber of cases in children under two years, and there is one in the litei- 
aturc in which it is stated that the tape-worm was found in an infant five 
days pld! 

. The parasites may cause no disturbance and are rarely dangerous. ,A 
knowledge of the existence of the worm is generally a source of worry and 
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anxiety; the patient may have considerable distress and complain* of ab¬ 
dominal pains, nausea, diarrhoea, and sometimes anaemia. Occasionally the 
appetite is ravenous. In women and in nervous patients the constitutional 
disturbance may be considerable, and we not in frequeflfty see gfeat mental 
depression and even liypbehondria. Various nervous phenomena, such a> 
chorea, convulsions, or epilepsy, are believed to be caused by the parasite*. 
Such effects. ho\tevc% are'very rafe. The Bolhriocephalun may cause a 
severe and even fatal form of anaemia, which has been described fully in, 
the monograph of Sehaumann, of Helsingfors. It has been suggested that 
the metabolic products of the worm .may have in some caseij a haemolytic 
action. 

The diagnosis is never doubtful. The presence of the segments, indis¬ 
tinctive.'" The ova, too, may be recognized in the stool* *It makes fern little 
difference as to the form of tape-worm, but the ripe segments of Tmnia sagi -, 
nata a're larger and broader, and show, differences in the. generative system as 
already mentioned. *' 

The prophylaxis is most important. Careful attention should be given to 
three points. First, all tape-worm segments should be burned; they should 
never be thrown into the water-closet or outside; secondly, careful inspection 
of meat at the abattoirs; and thirdly, cooking the meat sufficiently to kill the 
parasites. 

In the case of the beef measles, the distribution of the parasites, as 
given by Ostertag, shows that the muscles of the jaw are much more fre¬ 
quently affected than other parts—300 times, while oilier organs were infected 
but 55 times. Sometimes there are instances of general infection, fitiles 
slates that no exact statistics have been published for this country. In Ber¬ 
lin the proportion of cattle infected in 1892—’1)3 was about 1 to G72. Gobi 
storage kills the eysticercus usually within three weeks. The measles are 
more readily overlooked«in beef than in pork, as they do not present such an 
opaque while color. 

In the examination of hogs for cysticerei “particular stress should be 
laid upon the longue, the muscles of mastication, and the muscles of the 
shoulder, mvk, and diaphragm” (Stiles). They may be seen very easily 
on the under surface of the tongue. American hogs are comparatively 
free. In Prussia one hog is infected in about every 6157. Specimens have 
.been found alive twentv-nine days after slaughtering. In the examination 
<jf 1,000 hogs in Montreal, Clement and I found 70 instances of cysticerei. 
For full details with reference to the inspection of meat for animal parasites, 
the practitioner is referred to the work of Dr. Stiles, in Bulletin No. 19. 
United States Department o^ Agriculture, 1898. r 

Treatment. —For two days prior to the administration' of the reme¬ 
dies the patient should take a very light diet and have <thc bowels moved 
occasionally by a saline cathartic. The practitioner has the choice of a large 
number of drugs. As a rule, the male fern, acts promptly and well. The 
ethereal extract, in 2-drachm doses, may be given fasting, and followed in th< 
course of a couple, of hours by a brisk purgative. This usually succeeds in 
bringing away a large portion, but not,,always the entire wornw 

A combination of the remedies is sometimes very effective. An infusion 
is made of pomegranate root, half an ounce; pumpkin seeds, 1 ounce; poW- 
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<lered <ygot, a drachm; and boiling water, 10 ounces. To afi emulsion oi the 
male fem (a drachm of ethereal extract), made with acacia powder, *' mininw 
of croton oil are added. The patient should have had a low diet I he previous 
dfty and*have takerik-cdosc of salts in the evening. The emulsion and infusion 
are mixed and taken fasting at nine in the morning. 

The pomegranute root is a very ellicient* remedy, and may .be given as 
an infusion of the bark, 3_onnces of which may be mneemted in 10 ounces 
of - water amj ijien .reduced to one half by evaporation. The entire quan¬ 
tity Is "then takei\ in divided closes. Tt occasionally produces colie, but is 
a very effective remedy. The active principle of the root, pelletierine, is 
now much employed. It is given in doses of (> to 8 or even 10 grains, with 
a little tannin (grs. v) in sweetened water, and is followed in an hour by a 

pnrg&v. • •' 

J’umpkin seals are sometimes very ellicient. Three or 4 ounces should 
be carefully bruised and then macerated for twelve or fourteen lfou*s, and 
the entire quantity taken and*followed in an hour In a purge. Of other 
remedies, koosso, turpentine in ounce doses in honey, and kamala may bi“ 
mentioned. • 

Unless the head is brought awav, the parasite continues to grow, and 
within a few months the segments again appear. Koine instances are 
extraordinarily obstinate. Doubtless almost everything depends upon the 
exposure of the worm. The head and neck may be thoroughly protected 
beneath the valvula* eonnivenies. in which case the remedies may not act. 
Owing to its armature Twnia, solium is more dillicult to expel. Tt, is probable 
that no degree of peristalsis could dislodge the head, ami unless the worm Ts 
killed it does not let go its extraordinarily' firm hold on the mucous mem¬ 
brane. If hot water lie pul in the conn nodi- the worm is less likely to con¬ 
tract and be broken, a practice recommended by Celsius. 


n. SOMATIC T2ENTASIS. 

Whereas adult lamia may give rise to little or no disturbance, and rarely, 
il ever, prove directly fatal, the directions caused by the larvsp’or immature 
bums in the solid organs arc serious and important. There are two chief 
icstode larva* known to frequent man: (a) the ('i/xlicrrcux icllulosw, (be tana 
"I Twnia solium, and (h) the Echinococcus, the larva of Tumi a erbium on us. 
•’he Cysticcrcm turnin' sayinalw lias been found only two or three I line- 
m man. , 

Cysticercus Celluloses. —When man accidentally takes into his stomach 
• be ripe ova i>f Tlhiia solium lie is liable to become the intermediate host, 
•• part usually plpyed for tins tape-worm by the pig. Tlris accident may 
occur in an individual the subject of Twnia solium , in which ease the mature 
proglottides either themselves wander into the stomach or, what is more likely, 
are forced into the organ irj attacks of prolonged vomiting. Of course the 
accidental ingestion from the outside of a few ova is quite possible, and the 
1 lability of infection should always be borne in mind in handling -the seg¬ 
ments of the worn*. 

The symptoms depend entirely upon the number of‘ ova ingested find 
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tlu'_localities reached. In the hog the cystieerci pioiliur min liHle dih 

turbanee. The muscles, the eonneetive tissue, and the brain may be swarm 
ing with the measles, as they are called, ami yet the nutrition ,s maintained 
and the animal does not appear to Ik- seriously nu-o.^oded. ,lu the in¬ 
vasion period, if large numbers of tlu- parasites a 1 e 11 (li, an is, in a 
probability, tfonstitutional disturtianee; certainly this is six n in r ea . wmi 

fed with the ripe segments *f . 

Tn man a few cystieerci lodged beneath the skin or jn tbe jnuaclca gm_ 
no trouble, and in time the larva- die ind* become calcified I hev are occa¬ 
sionally found in dissection subjects or in post modems as ovoid Vlnte bodie- 
in the muscles or subcutaneous tissue.’ In Aineriea*they are very rare. 1 
saw but one instance in my post-mortem experience. Depending on tlujujm- 
ber and the locality specially affected, the symptoms may.l* grouped luJfTgen- 
eral, eerebro-spinal, and ocular. In too eases (ompiled by Stiles, the para 
site‘in.11 1 ?' was found in the brain, in 33 in the nni.-chs. in !) m the heart, 
in 3 in the lungs, subcutaneously in o.*in the luer in I. 

1. General. —As a rule the invasion ot the larva* in man. unless in very 
large numbers, does not cause verv deliifite svmplonis. Il oic.isiomilly hap¬ 
pens, however, that a striking picture is prodmed. A patient was adinittei! 
'to my wards very still’ and helpless, so much so that he had to be assisted 
upstairs and into bed. lie complained ot numbness and tingling in tie 
extremities and general weaknc". -o that at first he was thought to have a 
peripheral neuritis. At the examination, however, a number ot painful siibeii 
taneous nodules were discovered, which proved mi excision to Ik* the cystieerci. 
Altogether To could be felt siibeulaneoiisly, and trom the soreness and still¬ 
ness they probably existed in large number' in the muscles. There were none 
in his eyes, and he had no brain \v inptoms. 

2. Ckukbuo-spixal.—R emarkable evmptnni' may result from the preseim 
of the cystieerci in the jirain and cord. In the silent region they may he 
abundant without producing any symptom-. I have in my possession the 
brain of a pig containing scores of “ mea'lc'." yet the animal in tlje few 
moments in which I -aw it ju-t prior to death did not present nnw symptom- 
to attract attention. In the ventricles of the brain the evstieen-i inav attain 
a considerable size, owing to the fact that in region- in which they are unre¬ 
strained in their growth, as in the peiitomenni. the bladder-like hodv grow- 
freely. When in the fourth ventricle, remarkable irritative svmptoms mav In- 
produced. In 1881 I saw with Iriedlander in Iterlin a ea-e from Rie"- 
wards in which during life there bail been symptoms of dialieles and aimm 
alous nervous symptoms. Post mortem, the ev-lieerens wa* found beneath 
the valve of Vieusscns, pressing upon the Moor of the fourth ventricle. 

3. Ocular. Since von Graefe demoiislrated the presence of the ey-lien- 
cus in the vitmAis humor many eases have 1 m>hi placed on.reeord, as’il i- a* 
eondition easily recognized. 

Except in the eye, the diagnosis ran rarelv he made; when the evstirrni 
tbrooa^^r 1 "’ ° n f ’T bft 0Xf i>, ‘ 1 - U pos-illle that when IlU.liere.; • 

. . ..«-• 

. 
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or 5 nun. in'length, consisting of only three or four segments, of which 
the tcrminnl one alone is mature, and liaS a length of about 2 mm. and a 
breadth*of O.ti mm. The head,is small and provided with four sucking 
disks afld a rosLeil*!in with a.iloublc row of booklets. This is an exceedingly 
rare paras ft c in the dog. Cobbold states that he has never met with a natural 
specimen in England.' Leidy had not one in»his large collection., I have not 
loot with an instance in America; Curtice, o£ Washington, found it once in 
'an America!} dog. The worms are so small that they may be readily over¬ 
looked, sinfe they form small whit*, thread-like bodies closely adherent among 
the villi of flic small intestines. The ripe segment contains about 5,000 eggs, 
which attain^heir development in the tolid organs of various animals, particu¬ 
larly the hog and ox. more rarely the horse and the sheep. In some countries 
ma'ITSii a common jnlcrmoifinte Inai, owing to the accidental ingestion of 
the,ovn* 

Duvkmh’IIKNT.— The little six-liopkedembryo, freed from the egg-^hefl bv 
digestion, burrows through t^i*inlcstihal wall and Teaches the peritoneal cav¬ 
ity or the muscles; it mnv enter the portal vc—els and be carried to the liver. 
It may enter the systemic vessels, and, pa-sing tin* pulmonary capillaries, as it 
is protoplasmic and ela-tic, may reach the brain or other partsj Once having 
reached its destination, it undergoes the following changes: The booklets* 
disappear and the little embryo is gradually converted into a small cyst which 
presents two distinct laver;—an external, laminated, euticular membrane or 
capsule, and an internal, granular, parenchymatous layer, the endocyst. The 
little evst or vesicle lontanis a dear fluid. There is more or less reaction in 


the* neigh boring tissues, and the cyst in time has a fibrous investment. W’liftn 
tins primary cyst or \e-icle has attained a certain size, buds develop from 
the parencbvmatoiifc layer, which are gradually converted into cysts, present¬ 
ing a structure identical with that of the original cyst, namely, an elastic 
chitinous membrane lined with a granular parenchymatous layer. These sec¬ 
ondary or daughter cys't- are at first connected wit/? the lining membrane of 
the primary cyst, but are soon set free, in this way the parent cyst as it 
grows mav contain a dozen or more daughter cysts. Inside these daughter 
cysts a similar proee— may occur, and from buds in the walls granddaughter 
cysts are developed. From the granular layer of the parent and daughter 
cysts luids arise* which develop into brood capsules. From the lining mem¬ 
brane the little outgrowths arise and gradually develop into biVlies known as 
scolices, which represent in reality the head of the Ttmia eehinococtux and 
present four sucking disks and a circle of booklets. Each seolex is capable 


when transferred to tin* intestines of a dog of developing into an adult tape¬ 
worm. 'I'lie difference lietwecn the ovum of,an ordinary tape-worm, such 
as Tecum solium , ftnul Tecum echinococcus is in this way very striking. In 
•the former ease tjie ovum develops into a single larva— ('i/sliccrcus celluloses 
-whereas (lie egg of Tecum echinococcus develops into a cyst which is capa¬ 
ble of multiplying enormously and from the lining membrane of which 
millions of larval (ape-worms develop. Ordinarily in man the development of 
'be eeliinoeoeeus takes place as above mentioned and by an endogenous form 
in which the secondary and tertiary cysts are contained \Vithin the primary, 
f»ut in animals the formation may lie differentAas the buds from the primary 
cyst penetrate lietwecn the layers and develop externally.’forming the exoge- 


4 
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nous variety. third form is Uic imiitilniular erhinoeocriis. in wli'irli form 
the primary cvsl Imds develop which are cut oil completely mid.are sur 
rounded hy tliiek capsules of a coiincelnf* tissue, which join togejher apd 
ultimately form a hard mass represented In. strands fft ronnw.tivc tissue 
enclosing alveolar spaces "aliouMhe size ol peas or a Jiille largci. In these 
spaces are'found the remnants of the echinococcus cyst, occasionally tlm 
seoliees or booklets, But thdy lire oltcn sterile. 

The fluid is limpid, nou-albuininoiis; .-pecilic gravity tt>< 1.005), occa„ 

sionally higher. It may contain sugar and suninic acid,'and ivller repeated 
tapping of the cyst, alhuinin. When .not degenerated, the livWutid heads m 
the characteristic booklets are found in the contents ol the cyst. 

Changes in the Cyst.— It is not known delinitely how long the ejjlrino 
coccus remains alive, probably many years, possibly as4ong as twenty year- 
Tlw most common change is death and tin 1 gradual inspi-salion ol the confenl -., 
and conversion of the cyst into a ma-'pmtumjng putty-like or granular mate 
rial which may be .partially calcified. Henman?.- m the chilinous cy.-t wall or 
hooklcts may be found. These ob-oletj* hydatid c\-|s are not itilrcquentlv 
found in the liver. A more ,-eriou- termination i- rupture, which may lake 
place into a serous sa<, or perforation may lake place externally, when the 
cysts are discharged, as into the hromhi or alimentary canal or urimuv 
passages. More unfavorable are the m-tances in which rupture occurs into 
the bile-passages or into the inferior cava. Ilecinerv may lollow the ruptuo 
*and discharge of tin* hydatids externally. Sudden death ha- been known to 
follow the rupture. A third and very serious inode of termination i- siip|pira- 
tion, which may occur -pontaneously or follow rupture and is found mo-i 
frequently in the liver. . 

(lEOGItU’lllCAL DlsTItllit Tiox Of Tilt: Hi III vococci s.—The di-ea.-e pre¬ 
vails' most extensively in those countries in wlinh man i- brought into elo-i 
contact with tin* dog, paUictilarlv when, as in Au-traKa, the dog- are used for 
herding sheep, the animal in which the lanal form of Tuni-i <•< hinncmi »-■ i~ 
most often found. In Iceland the ca-es are verv numerous. In Kurrtpe tin* 
disease is not umonmion. In (treat Hritain and in North Aftieriia it i- 
rare, and a (nujority of the ca-es are in foreigners, Statistics of the preva¬ 
lence of the disea-e in America have boon published by O-ler (1882). Som¬ 
mer (1895- 90), and by Lyon (15)02). win. ha- lollected 211 i a-es. Of the-o, 
130 cases were in foreigners; in 92 the nmionulitv wa- not stated; In wen* 


negroes; 2 ( anadians, and onlv 1 a native American. Fiftv-six oases oi - 
ettrred in Manitoba, in which province there is a large settlement of Icelander-, 
who have brought the disease with them. Onlv one in-tanee is known in a 
Canadian-born offspring of an Icelandic emigrant. * 

Dis'iitim I’KiN in the •T5oi)Y.—Ol 1.031 ease- comprised in the statisti.- 
of Davaine, Jldeker, binsen, and Nei.—er, the partt-ile existed in the liver m 
820, in the lung or pleura in 137; in the abdominal organs, including th* 
kidneys bladder, and genitalia, in 331; in tin* m-rvou- sv-teifi in 122; in lb- 
circulatory system in *12; in other organs 179.* Of (bo 211 cases in Lv«n‘< 
senes u. this country the liver was the -cal in 177, and the omentum, pc 
onea cavt y, and mesentery in 20. In 11 cases cysts were passed tier r<ylam* 

urethrTm" ^ ,m0klelS WCrC ,,,( l'''<toratcsl,'and in 2 cases passed 
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Syntptoms. —1. I h datum of tujs Livjiifc—Small cysts may cause no dis¬ 
turbance*, large and growing cysts produce signs of tumor of the liver with 
gpeat increase in tlic size of the oTgan. Naturally the physical signs depend 
much upoL* the situation of the growth. Near the anterior surface in the 
epigastric region the tumor may‘form a distinct prominence and have a tense, 
(inn feeling, sometimes with fluctuation. A not infrequent sit&ation is to 
the left oPthc suspensory ligament, the’resultiftg’tumor’pushing up the heart 
.and causing "aiPcxti'lisivo area of dullness in the lower sternal and left liypo- 
diondriae rogions.’ In the right lobe, if the tumor is on the posterior sur¬ 
face, the enlargement of the organ is chiefly upward iuto the pleura and the 
vertical area of dulness in the posterior axillary line is increased. Supcr- 
tieWkcysts may gi\e what is.known as the hydatid fremitus. If the tumor) 
is pal pitted lightly xvfth the finger' of the left hand and percussed at the same 
time with those of the right, there k felt a vibration or trembling movement! 
which persists for a certain time. It if not alwavs present, and it is doubtful 
whether it is peculiar to the hydatid tumors or is due, as Rfianeon held, to the 
collision of (lie daughter cysts. Very large cysts are accompanied by feelings 
of pressure or dragging in the hepatic region, sometimes actual pain. The 
general condition of the patient is at lir-t good and the nutrition little, if at 
all, interfered with. Viile-s some of the a< eidents already referred to occur, 
tin 1 symptoms indeed may lie trifling and due only to the pressure or weight of 
tlte tumor. 

Historically, one of the most interesting cases is that of the first Lord 
Shaftesbury (Achitopel). who had a tumor below the costal border for maijv 
tears. It suppurated and ttie opened by the philosopher John Locke, his 
plttsieian. who desi rifle- with great detail th<j esiape of the hladder-likc bodies. 
Among till* Shafteslain papers in the Iteiord Ollice are several other eases col¬ 
lected !>v Locke; the di.-ea-e may have been more common in England at that 
period. * * 

Suppuration of tI k' «y~t changes the clinical picture into one»of pyaemia. 
There* are' rigors, sweats, more or less jaundice, and rapid loss of weight. 
Perforation may occur into the stomach, colon, pleura, bronchi, or exter¬ 
nally, and in some instances recovery has taken place. Perforation has occurred 
into tlte |>ericardiiim and inferior vena cax.i: in the latter ease the daughter 
cysts have been found in the heart, plugging the tricuspid writhe and the 
pulmonary arterv. Perforation of the bile-passages eati-es intense jaundice, 
and may lead to suppurative cholangitis. * 

An intorestipg symptom connected with the rupture of hydatid cysts is the 
"icurreiK-o of urticaria, whnli may a No follow aspiration of the cysts, 
itrieger lias separated a highh toxic material front tlte fluid, and to it the 
.Minptoms of poisoning may he due. • 

/‘ifljjtfninn — t * > v |- of moderate size may exist without producing symp- 
i"ins. Large multiple eehinoioeei may cause great enlargement with irregu- 
larity of the outline, and such a condition persisting for any time with reten- 
1 'ou of .the health and strength suggests hvdaltd disease. An irivgulai .pain¬ 
less enlargement, partieularlx in the left loL>. or the presence ol.a arge. 
Smooth, fluctuating tumor of the epiga-tifl region is also very suggestive, 
and in this situation, when nree-il.le to palpation, it gives a sensation of a 
* snoot h elastic growth and possibly also the hydatid tremor, \\hcn suppu- 
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ration occurs the clinical picturefis really that of abscess, and only I fie exist¬ 
ence of previous enlargement of the liver with good health would point to tin- 
fact that the suppuration was associated with hydatids. m byphilis may p»> 
dytee irregular enlargement without much disturbance in the hfcalth, some 
'times also a very definite tumor in the epigastric region, bgt this is usually 
firm nnd not fluctuating. The cliujcal features may simulate cancer vet', 
closely. In a case wfiieli I reported the liver was greatly enlarged and then 
were many nodular tumors in the abdonnjn. The post ifiortem showed cnor-" 
mous suppurating hydatid cysts in the left lobe of the liver which hail 
perforated the stomach in two places* and also the duodennnt! The omen¬ 
tum, mesentery, and pelvis also contained numerous cysts. As a rule, the 
clinical course of the disease would sulfice to separate it pearly from cfTtler 
Dilatation of the gall-bladder and hydronephrosis have both been fhistaken 
foi» hydatid disease. In the fonner flic mobility of the tumor, its shape, and 
the mucoid character of the contents tuiflice (y the diagnosis. In some in¬ 
stances of hydronephrosis only the exploratory puncture could distinguish 
between the conditions. More frequent is the mistake of confounding a 
hydatid cyst of the right lobe pushing up the pleura with pleural effusion of 
t the right side. The heart may be dislocated, the liver depressed, and dulne—. 
feeble breathing, and diminished fremitus are present in both condition 
Frcriehs lays stress upon the different character of the line of dulness; in tin 
echinococcus cyst the upper limit presents a curved line, the maximum of 
which is usually in the scapular region. Suppurative pleurisy may he caused 


by the perforation of the cyst. If adhesions re-ult. the perforation take- 
place into the lung, and fragments of the cysts or small daughter cysts nun 
be coughed up. For diagnostic* purposes the exploratoty puncture should 
be used. As stated, the fluid is usually perfectly clear or slightly opalescent, 
the ft'action is neutral, and the specific gravity varies from LUtto to l.nnp 
It is non-albuminous, bfft contains chlorides and sotftelimes traces of sugar 
Ilaoklcfij^nttiy be found either in the clear fluid or in the suppurating eist- 
Thcy are sometimes absent, howeier. a- the r\-t mav lie sterile. ^ 

2. Echinococcus or tiik Fi:si>ii;atouy Sv-n:\t. — Of 80!) eases of single 
hydatid eyst»eol looted In Thomas in Australia, the lung was affected in Fit 
cases. Of 241 American cases, in 10 the pleura nr lung was affected. The 
lame may d»\elop primarily in the pleura and attain a large size. The 
s} nip toms are at first those of compression of the lung and dislocation of the 
heart. The physical signs are those of fluid in the pleura. The line of dul¬ 
ness may be quite irregular. As in the eehinoeou ns of the ljver, the General 
condition of the patient may be excellent in spite of the existence of extensive 
dtseasc I leur.sy is rarely excited. The cysts may befome.inflamed and 
perforate the elu?st wall. Cary and Lyon have analyzed 40 cam of primarv. 
ee imoeoccus c)fct of the pleura; death refills in a majority of the eases from 
the toxaemia following the rupture and the absorption of the fluid or from 
tlie sepsis following suppuration. 

Echinococci occur more frequently in the lung than in the pleura. I! 
nail, tjiey may const for some tune without causing serious symptoms. I - 
hmr growth they compress the lung and sooner or later lead'd, inllamin.l 
tom presses, oft.*, to gangrene, flII( | th „ formation of cavities which conin' 
the bronchi. Fragments of membrane or small cvsU „,. v t„. „„»«.*«r,trd 
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Tltrmojahago is not infrequent. Perforation into the pleufa with empyema 
is common. A majority of the ease* are regarded during life as either phthi¬ 
sis or gangrene, and it is only flip detection of the characteristic membranes 
of the booklets which leads to the diagnosis. Of a series of 31 cases, 17 recov¬ 
ered ; 5 of tl >e eases suppurated (('. 11. Fleming, Victoria, personal communi¬ 
cation). » , 

3. Key inococci s of the Kidneys. —In Jh<; collected, statistics referred 
to above, the^epito-urinary system comes second as the seat of hydatid disease, 
’though here'the flection is rare in comparison with that of the liver. Of 

the 3*11 Aiu’erican cases, there were 17 in which the kidneys or bladder were 
involved. '1'fie kidney may be conven'ed into an enormous cyst resembling a 
hydronephrosis. 

* T ha; diagnosis is.only pos’sible byjmncture and examination of the fluid. 
The cyst may perforate into the pelvis of the kidney, and portions of the 
membrane or cysts may he di-chaiged with the urine, sometimes 'producing 
renal colic. 1 have reportet^ ft ea-e hi which for many months the patient 
passed at intervals numbers of small cysts with the urine. The general health 
was little if at all distuibed, except by the attacks of colic during the passage 
of the parasites. 

4. Kciiixm <><< t s or the Xr.uvors System. —The common cystic disease* 
of the choroidal plexuses has been mistaken for hydatids. Davies Thomas, of 
Australia, has tabulated 37 cases, including some of tbe < 'ystu vri i/s u’llu- 
Itmr. According to lit* statistics, the cyst is more common on the right than 
on the left side, and is most frequent in the cerebrum. 

"The symptoms, very indefinite, as a rule, are those of tumor. Persist eh t 
headache, convulsions, either limited or general, and gradually developing 
blindness have been prominent features in* many eases. 

Hultilocular Echinococcus. —This form merits a brief separate descrip¬ 
tion, as it (lifters so jcmarkahly from the usual type. It has been met 
with onlv in Bavaria. Wurtcmberg. the adjacent districts of Switzerland, and 
iii the Tyrol, l’ossctt has reported 13 iases from von liokitansky's clinic* at 
Innsbruck. In the 1'nited States six eases have been described, chiefly in Ber¬ 
mans. 1 tela field and lTuddcn's patient had lived there five years, and for a 
year before his death had been jaundiced. A fluctuating tumor was found 
in the right flank, apparently eonneited with the liver. This was opened, and 
death followed fintii lueniorrhage. In Ocrtcl's case the patient Itad lived there 
ten years. He vva- deeply jaundiced, and had a tumor mass at the right bor¬ 
der of the liver, vvliuli was enlarged. Bacon resected a cyst from the left lotio 
of the liver. The primary tumor presents irregularly formed cavities sepa¬ 
rated from each other by strands of connective tissue, and lined with the 
ci hiiiococcus'inciiiTiriiiic. The cavities are tilled with a gelatinous material, so 
“that the tumor has very much the appearance of an alvoolhr colloid cancer. 
It is quite possible Unit a special form of tienia echinococcus represents the 
adult type of tins peuiliar parasite. This form is almost exclusively confined 
to the liver, and the sym|4oms resemble more those ot tumor or cirrhosis. 
The liter is, ns a rule, enlarged and smooth, not irregular as in presence of 
J lie ordinary echinococcus. Jaundice is a common symptom. 1 lie •spleen is 
usually enlarged, there is progressive emaciation, and toward the dose ha?m- 
brrhnges are common. 
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Treatment of Echinococcus ^isease. —.Hedicinos arc of no avail/ I’osi 
mortem reports show that in a considerable nnmher ol cases thc <f parasil. 
dies and the cyst becomes harmless. Opcmthe measures should !«',resort^,; 
to when the cyst is large or troublesome. 1 lie simple aspiration # oI the* con¬ 
tents has been successful tn a large numbered! cases, and as it is not in ant 
way dnngereus, it may be tried’before the more radical procedure of incision 
and evacuation of*the*eys(s. • Suppu rift ion has occasionally billowed the punc¬ 
ture. Injections into the sac should not he prodi.-cd. Willi modern methods 
surgeons now open and evacuate flic' echifiococciis cysts with grpat Imldiicss, 
and the Australian records, which arc the most inimcrons aml,importmd on 
this subject, show that recovery is the rule in a large proportion of the eases 
Suppurative cysts in the liver should he ireatfd as abscess. Naltirall^flie 
outlook Is less favorable. The practical'li-catniciil of In4afid disease has been 
greatly advanced by Australian surgeons. The works of the Australian 
physiemns James tlraham and Thomas may he consulted for interestin'* 
details in diagnosis and treatment. 


E. DISEASES CAT\SJyD BY NEMATODES. 

I. ASCARIASIS. 

Ascari* lumbricoides, the most common human parasite, is found c-liiellv 
iij ehiklren The female h from 7 to 111 in, 1,,-. in length, the male from 
to 8 inches, in form it is cylindrical. ]»«»nn*-d at Imth ends, with a ycl- 
lowtsh-browri. sometimes a slightly mid,si, -color. Four.longiludinal hand- 

folr ’ a " d ' ' h Stl ''f wl t, ' illl " , ' l '' < ' l . v - 'Ul 1 -: <•'■'. "bid, are someth,,,- 
fonna m large numbers ,n the heccs. arc small, brownish-red color elliptic al 

: tursvrft* V " ,y " ,vi " >,,v —"• ^h’anSK 

nun. in widjh. he life history has been demonstrated to |„. •• d u - C ct ”-i e 

;t, rL T "" rr- ..... 

swaunuestim. Uualh not more tlmn one or two arc present l„ft occasion 

4 ^ r 1 -""";-""- . .. -r.,.,, 

Montreal'Oen^ T 1, i ' " ln ' m , "" aU V" <>'T<r.ment of'the 

,L ciJlctzitrtt;:!;r:tr.; -t '™-...- 

reaches the larynx, and has been knmu, 1 lllc ' von » 

into the trachea, to eau*e gangrene of t|Vliim*"' -pf' "►P'O'xin. or,.passing 
Eustachian tube m,d appeal at the cu,,j n,e-,la Tl"^ T""* 11 , ll "' 

found in extraordinary numhers in the bile-du ' |' VV"',T .. . 

exist in the Dunuytren the Wistm- It .“V 1 ", , >' ,| "tirkahle specimens 

*— ch.iZ^t*l"tr < st'J'.M"” 1 

their importance in causing abscess of the' by*' T-I “ U,,nti,m !° 
markings, strangulations, on the round worm as if tl.ov .nM ^ ,0rl ^' rt ‘ l,n 
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haiiilliag specimens, is formed by the round worms, l’eipe? and others sug¬ 
gest the nervous symptoms, sometimes resembling those of meningitis, 
aye duetto this poison. Chauffard, Marie, and Tauehon have gone still fur- 
tlier, and jeport af remarkable condition of fever, intestinal symptoms, foul 
breath, and intermittent diarrhya in connection with the presence of lum- 
Jirieoides. They call it typho-lumbricosis. The febrile condition may con¬ 
tinue for a month or more. There may be eosinophilia to>25 per cent to 30 
per cent, apd in some cases a marked ana>mia. The question of the toxins 
produced by,intestinal parasites is Mill an open one. 

A few papsites may cause no disturbance. In children there are irrita¬ 
tive symptoms usually attributed to worms, such as restlessness, irritability, 
piclyng at the nose, grinding of the teeth, twitchings, or convulsions. 

Treatment. —Santonin can be givtm, mixed with sugar, in doses'of from 
one* half to one grain for a child and two to three grains for an adult, fol¬ 
lowed by a calomel or a saline purge. The dose may be given for tiiree or 
four days. An unpleasant eJtn’sequence which sometimes follows the admin¬ 
istration of this drug is xanthopsia or yellow vision. 

Oxyuris Vermicularis (Threadworm; Pin-worm) .—This common para¬ 
site occupies the rectum and colon. The male measures about 4 mm. in 
length, the female about 10 mm. They produce great irritation and itching,' 
particularly at night, symptoms which become intensely aggravated by the 
nocturnal migration of the parasites. The oxyuris may traverse the intes¬ 
tinal wall, and has been found in the peritoneal cavity, where they may form 
verminous tubercles in Douglas’s fossa or peri-rectal abscesses. 

The patients become extremely restless and irritable, the sleep is oft£n 
disturbed, and tinge may be loss of appetite and amemia. Though most 
common in children, the parasite occurs at* all ages. 

The worm is readily detected in the fares. Infection probably takes,place 
through the water, or possibly through salmis, such ps lettuce and cresses. A 
person the subject of the worms passes ova in large numbers in tlye feces, And 
the possibility of reinfection must he scrupulously guarded against. 

The treatment is simple, though occasionally there are instances in which 
all forms of medication are resisted. A case is mentioned of,a gentleman, 
aged forty, who bad MiH'ered from childhood and had failed to obtain any 
benefit from prolonged treatment by many helminthologists. Santonin may 
be used in small do-es. and mild purgatives, particularly rhubarb. Large 
injections containing carbolic acid, vinegar, quassia, aloes, or turpentine myy 
be employed. In children the use of cold injections of strong salt and water 
is usually cflicacious. They should lie repeated for at least ten days. In 
giving the injection care should be taken to have the hips well elevated, so 
that the fluid can he retained as long ns possible, l’or the intense itching 
and irritation afnight, vaseline may be freely used, or belladonna ointment. 
The “cat” ascuris and the “dog" ascaris are occasional parasites in man. 

if. TRICHINIASIS. 

• The Trichina spiralis in its adult condition lives in the small Intestine. 
'J’he disease is produced bv the embryos, which pass from the intestines and 
J'ety.'h the voluntary muscles, where they finally become encapsulated larva;— 
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muscle trichina'. It is in the migration of the embryos (possibly from feiuson. 
produced by them) that the group of symptoms known us trichifiliisis b 

produced. f 

The ovoid cysts were described in human muscle by Tiedoinaim in 18 
and by Hilton in 1832; the*parasite was ligurfM and named by Richard Owen. 
Leidy in 18ft described it in the pig. # Kor a long time the trichina was looked 
upon as a pathological curiosity; lmt in 1 S<»0 Zenker discovered in'u girl in 
the Dresden Hospital, who had symptoms <4 typhoid fever* lmtli flit intestinal 
and muscle forms, and established their connection with a’scrioiw and often 
fatal disease. • * 

Description of the Parasites.— (a) Adult or intestinal form. The female 
measures.from 3 to -t mm.; the male, l.,I mm., and lias twp little proje<*mn-. 
from the hinder end. * 

•\ (6), T he larva or muscle trichina is from 0.U to 1 mm. in length and 1u> 
coiled m an ovoid capsule, which is at first'translucent, hut suhsequemh 
opaque and infiltrated with lime salts. The worm presents a pointed head 
and a somewhat rounded tail. 

When flesh containing the trichina 1 is eaten lu man or by any animal in 
which the development can take place, the capsules arc digested and the 
trichina; set free. They pass into the small intestine, and about the third 
day attain their full growth and become sc.vnalh mature. Virchow's experi¬ 
ments have shown that oil the sixth or seventh dnv the embrvos are fuliv 
developed. The young produced I)} each female trichina have been estimated 
a»several hundred. Louekart thinks that various broods are developed in 
succession, and that ns many as a thousand embryos may he produced bv a 
single worm The time from tho.ingestion of the ilesh containing the muscle 
trichina; to the development of the brood of embryos in the intestines is from 
^even to nine days The female worm penetrates the intestinal wall and the 
embryos are probably discharged directly into the Ivnfph spaces (.Wkanazv) 
thence into flic venous system, and bv the blood stream to he muscles whb b’ 

Zl“n f V. ..™.i till 

moile of transmission in an exhaustive monograph, and he gives strong argu¬ 
ments in favor of the transmission through the ldoo.1 stream. \ ft,.,", ,fre 
imimary migration in the intermuscular connective fiss,„. #», „ 1 " 

aml in al,out Uvn 

afi ovoid cap^te n de5^„rj^S "rf* " 

worms may be sec, within „ si.He " t , 0 > | < «r four, 

has been estimated to fake about six vvcel vr: , " lu ’ a ] ,su,at, °" 

do not undergo further chan-re r-i .o' .7 " n n "' s<,,e!< fhe parasites 
ultimately lime stilts are deposited ViH™ l te 1 "!' 11 ' Womos * hickpr » nni1 
man xvithin four or five monfhs 


... .f, him: pi,ice in 

years. The calcification r on decs' the t "• l "‘ for many 

mann and Hilton, these amall, opoiiue\nt 5‘T “v"* fil>t - w>< ‘ n b - v T,V ' ip - 
ohjeets to demonstrators of nomi.H iml ’i’7** W> ' lf>R , ' nv ‘‘ ho, ' n familiar 
]i ' p within the muscles for an hull. Z ’" "'n T Tho "»>’ 

.vXcSfS? 

. —. 


-liiiu 

completely ealeified. 
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different s|i<vi('s of animals (Stiles). Medical literature'abounds in rofer- 
rnct^to its presence in fisli, earthworms’ etc., but these parasites belong to 
other genera. Iu-.fiuenl examinations for the parasite it is well to remember 
’t|iat (lie “ cell b*dj ” of the anterior portion of the intestine is a diagnostic 
erilcriou oX the T. /spiraUs. Experimentally, guinea-pigs and rabbits are read¬ 
ily infected by feeding (hem with muscle containing the larvaj form. Dogs 
are infected with difficulty ; mb moro.roadilvi .Experimentally, animals some¬ 
times die of tjie djseasc if large number* of the parasites have been eaten. In 
the hog the (riehjnie, like the ev*t j en i. i a use few if any symptoms. An animal 
the muscles of which are swarming with lning trichina 1 may be well nourished 
and healthv-liioking. An important'point also is the fact that in the hog the 
capsule does not readily become calcified, so that the parasites are not visible 
as injhe hiimanoikUseles. ’ • 

. Incidence. — Man i* infected by eating the flesh of triehinous hogs. In 
Germany, where a thorough and systematic microscopic examination ’of all 
swine ilesh is made, the pn^iortion oT triehinous hogs is about 1 in 1.852. At 
the Merlin abattoir, where the microscopic examination is conducted by a 
staff of oxer eighty men and wonidn. two portions are taken from the abdom¬ 
inal muscles, from the diaphragm, and from the intercostal muscles, and one 
piece from the niu-i les of the larynx and tongue. A special compressor is 
used to Hatton the fragments of the muscle, and the examination is made 
with a magnifying power of from ID to IDO diameters. Statistics are not 
available in England. In America inspections have been made since 1892. 
The percentage of animal' found infected ha* ranged from 1.04 to 1.95. 

in ISStl, in conjunction with A. \V. Clement, I examined 1,000 hor^c at 
the Montreal abattoir, and found only 1 infected. 

Modes of Infection. — The danger of infection depends entirely upon 
the mode of preparation of the flesh. Thorough cooking, so that all parts 
of the meat reach tin;boiling point, destroys the parasites; but in large joints 
the central portions are often not raised to this temperature. The frequency 
of the disease in different countries depends largely upon the habits of the 
people 1 is the preparation of pork, in North (lermany, where raw ham and 
W'nrst an 1 freely eaten, the greatest number of instance's have occurred. ’ In 
South (lermany. France, and England cases are rare. In the United States? 
the greatest number of persons attacked have been Germans. Salting and 
smoking the Ilesh are not always siillieieiit. and the Havre experiments showed 
that, animals are readily infected when fed with portions of the piekletj or 
the smoked meat as prepared in America. Carl ITaenkel, however, states 
that the oxp5rimenls on this point have been negative, and that it is very 
doubtful if unerases of trichiniasis in Germany have been caused by Amer¬ 
ican pork. ‘Germany has yet to show a single ease of trichiniasis due to pork 
of unquestioned American origin. 

Frequency of Infection. —II. U. Williams, of Uutfalo, made a thorough 
study of the 1 , muscle from 505 unseleeted autopsies, and found 2' eases of 
trichiniasis, 5..'! per cent* The subjects had all died of cause's other than 
trichmiasis. This important study shows how wide-spread is the disease, 
nnd that in reality we frequently overlook the sporadic form, a mistake which 
is now loss often made, owing to T. II. Brown's discovery of the associated 
eosinophiliu. 

S 
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Hie disease often occurs in endemics, a large number of piM-soiift'hofng 
infected from a single source. Among (lie lies! known of these, one ogrurred 
at Hfid^rslebcn, in which there were 3iiT persons alteeied, and anojher 
Umcrsleben, iu which there were 250 persons atiackcd. The extensive out¬ 
breaks of iliis sort have belli, with few exceptions, in Morlli (lerniany, and 
they are a comment on the ineflffcieney of (lie inspection. The statistics on. 
the subject in the ffnitfcd State* by Alfred Mann, iiy the late If. A. .Packard, 
of Philadelphia, and more exhaustively by ('. W. Stiles, who •states that up 
to 1893 there was a total of 10!) eases; since then he says, in p. letter, 1898, 
tliere have been 40 or 50 cases reportejl. lie thinks that 000 .would cover 
the total number reported to that date. According to States. New Aork 
heads the list with ISO cases; Illinois shows 110,; Maseaehusetts v 115; Iowa, 
108. No doubt many cases escape detection, and the jiisfaSe is not vary un¬ 
common. .The sporadic cases are often overlooked, favempuses oeeiirred’in 
my wartls within a few years. , . , , 

Symptoms. —The ingestion of triehinous tle.fi i. iu>r , ftf*(ifcrily followed 
by the disease. When a limited number aye eaten only a few embryos pass to 
the muscles and may cause no symptoms. Well-characterized cast's present 
a gastro-intestinal period and a period of general infection. 

Tn the course of a few days after eating the infected meat there are signs 

gastro-intestinal disturbance—pain in the abdomen, loss of appetite, vomit¬ 
ing, and sometimes Ujarrlnca. The preliminary symptoms, however, are by 
no means constant, and iu some of the large epidemics cases have been ob¬ 
served in which they have been absent. In other instances the gastro-intestinal 
features have been marked from the outset, and the attack has resembled 
•cholera nostras. , Pain in dilfercuj: parts of the body, general debility, and 
weakness have been noted in some of the epidemics. 

Tire invasion symptoms occur between the seventh and the tenth day, 
’sometimes not until the md of-the second week. There is fever, except in 
very mild cases. Chills are not common. The thermometer mav register 
102° or 104°, and the fever is usually remittent or intermittent. The migra¬ 
tion of the parasites into the muscles excites a more or less intense 1 myositis, 
which is characterized by pain on pressure and movement, and by swelling and 
tension of the muscles, over which the skin may he (edematous. The limbs 
are placed in the positions in which the muscles arc in least tension. The 
involvement of the muscles of mastication and of the larynx may cause diffi¬ 
culty in chewing and swallowing. In severe cases the involvement of the dia¬ 
phragm and intercostal muscles may lead to intense dyspnoea, which sometimes 
proves fatal. <lidcma, a feature of great importance, may lie early iu the fuee, 
particularly about the eyes. Later it occurs in the extremitrs wlion the swell¬ 
ing and stiffness yf the muscles are at their height.■ Profuse sweats, itiiigling 
md itching of the skin, and in some instances urticaria, have been described. 

BXiflflO.—A marked leucoeytosis, which may reach above .40.0(10, is present. 
\ special feature is the extraordinary increase in the number of eosinophilic 
-ells, which may comprise more than 50 per cent of all the leucocytes. There 
vere in fpur years, in the Johns Hopkins Hospital, 7 eases in which this eosin- 
•philia was most pronounced. In 4 of them the diagnosis was actually sug- 
;ested by the great, in crease in the eosinophiles; in 1 ease they reached 08. 
>er cent of the total number of leucocytes. 
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r .J|Lk general ttttkiiion is much disturb'*! and the'*patiaui. becomes ennmi- 
4iai/in>d often juiiumie, particularly in the protracted eases. The patellar 
tfcnrtoft'rellex may^ be absent. ’ TJie .pajjents are usually conscious, except in 
cases of very intense infection, in which the delirium, dry tongue, and tremor 
give a picture suggesting typhoid fever. In addition to the dyspnoea present 
•in the severer infections, there may lie bronchitis, and in the fatal cases pneu- 
inoni.a or pleurisy. Jn some epidemics pnlynrBi has been a’common symptom. 
Albuminuria is frequent. 

The intensity'.and duration of the symptoms depend entirely upon the 
grade of infection. In the mild cases recovery is complete in from ten to 
fourteen days. In the severe forms convalescence is not established for six 
or eight weeks, and it may bo mouthy before the patient recovers the muscular 
strength. One case*injthe Iledersleben epidemic was weak eight vears after 
the attack. ■ -M “ 

Of Vi fat^^sM^B the Iledersleben epidemic, the greatest mortality oc¬ 
curred iu the||imand fifth and sixth weeks; namely, 52 eases. Two died 
in the second ‘week with severe choleraic symptoms. 

The mortality has ranged in different outbreaks from 1 or 2 per cent to 
30 per cent. In tile Iledersleben epidemic 101 persons died. Among 456 
cases reported in the United States there were 123 deaths. 

Tlie anatomical changes are ehieflv in the voluntary muscles. The tri- 
chinas enter the primitive muscle bundles, which undergo granular degenera¬ 
tion with marked nuclear proliferation. There is a local myositis, and 
gradually about, the parasite a cyst wall is formed. These changes, as wgll 
as the remarkable alterations in the blood, have been described in full by 
Thomas It. Brown, t'olinhcim has described a fatty degeneration of the 
liver and enlargement of the mesenteric glands. At the time of death in 
the fourth or tiftli week or later, the adult trichinae are still found in the 
intestines. " * • 


The prognosis depends much upon the quantity of infected meat, which has 
been eaten and the number of trichina; which mature in the intestines. In 
children !hc outlook is more favorable. Early diarrhoea and moderately 
intense gastro-intestinal symptoms are, as a rule, more favorable than con¬ 
stipation. 

Diagnosis. —The disease should always he suspected when a large-birth¬ 
day party or Fcsl among Germans is followed by eases of apparent typhoid 
fever. The parasites may be found in the remnants of the bam or sausages 
used on the occasion. The worms may he discovered in the stools. The stools 
should he spread on a glass plate or black background and examined with a 
low-power leys, when the trichina* are seen as small, glistening, silvery threads. 
In doubt fid enstjji the diagnosis may be made bv the removal of a small frag¬ 
ment of muscle. A special harpoon lias been devised for this purpose, by 
means of which a small portion of the biceps or of the pectoral niiiselc may 
lie readily removed. Fndey cocaine anaesthesia an incision may he made and 
n smaW fragment removed. The disease may lie mistaken for acute rheuma¬ 
tism, particularly as the pains are so severe ou movement, hut tljere is no 
special swelling of the joints. The great increase in the eosinophiles in the 
blood is, ns mentioned above, a most suggestive point* in diagnosis. .The 
tenderness is in the muscles both on pressure and on movement. The intensity 
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. . • has led fo Ilii' diagnosis of 

of flic gastro-infestinal symptom. ■ |„„|,||,.ss described as*iypli.>ni 

cliojero. -Urn. of flic ^ 

finer, wliiili the wwnr ™»’«. to . . 1 .nwmhlo. 


jv,v *) *■*—■■ ’ , , I ,1 <\iiiiitutiis soiiu'whiit rcwmbli*. 

delirium, dry tongue, «™| JJtb'Tt'n-ion amt-swelling. .edema, puriuuliirly 
The pains in the muscles, ruth - 1 { ■ Ull 

about the eyes, and shortness oi buath. .m 


taut diagnostn* 


points. ., , . .... ] low n\\ i lie hero lift- diseased 

jPronhvlaxis.—It is not delimit ly I'tipw . , . 

It has been thought ^ ra!- a.v'lf!^! Z ealing 

jwtioim of tho triehiiioiis ilU’of’swine. The as ,^ 

be grain-ieH, and not. as so common, «illo\\n o ta <» J« . . . 

factory prophylaxis is the complete cooking <>t pork and sa. sa .'s an I J . 
custom iu-England,'Frame. South tic-many, and the 1 mted Stubs, immu¬ 
nity is largely due. ... 

Treatment.—If it lias been disemernl within lwi*nty-f.»ur or thirtv-ix 
hours that a large number of persons have eaten inl’e.-led meat, the indications 
are to thoroughly evacuate the gastm-intostmal .anal. Purgatives of rhubarb 
and senna may be given, or an oecaMonal dose of calomel. (ihecrin lias been 
recommended in large doses, in order that by passing into the mt.“■tines it may 
jy its hygroscopic properties destroy the worm. Male-fern, kauiala. santonin, 
and thymol have all .been recommended in tin- stage. Turpentine may lie 
tried in full doses. There is no doubt that iharrluea in the first week or ten 
days of the infection is distinctly favorable. The indications in the stage 
of invasion arc io-relieve the pains, to secure sleep, and to support the pa¬ 
tient’s strength. There are no medicines ulii.li have any'intluence upon the 
embryos in their migration through the muscles. 


in. ANKYLOSTOMIASIS. 

(Uncinariasis; Hook-Worm Disease; Miner’s Anaemia; Egyptian Chlorosis, etc.) 

History.— In IS 1.3 llubbii first described flic book-worm in man. (Jrie- 
singer demonstrated its connection, with the Egyptian chlorosis, a disease 
which Sandwith states is mentioned by the old Egyptian writers of between 
three and four thousand years ago. Subsequently the disease was described 
id the tunnel-workers at St. (lotliard, and irom this time on has been recog¬ 
nized as a p ..i mp ortant cause of tropical anunnia and the ainumia (^-miners, 
Uriek-wnrkcrs, anil tunnel-workers. 

Incidence. I he parasite is widely spread in tropicifi and subtropical 
countries, an.l is one of the most fatal of all parasitic diseases, In Porto 
hico, in 1906—7 moic tlian 89,000 cases were treated by the permanent com¬ 
mission. An attempt is being made to stamp out the disease, which causes 
thousands of deaths, usually by a progressive ameyiia with anasarca. While, it 
was known that a few eases occurred in the United Stales, it, was not until the 
interest jtroused in’tropieal diseases by the SpaiiisJi-Ameriean War and the 
work of Ashford in I’orto Hico that the attention of American'physicians was 
called to the disease! Reports of eases were published in 1901 and 1903 and 
in the latter year StilwUook up the study of the problem and demonstrated to 
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ilil’ astonishment of I ho profession that jibe disease was 'endemic in many 
plai^Vaml was I lie cause of (lie common nmemia of flic Southern States. 
li lias,been found among the miners in Pennsylvania, but fortunately not 
to any great extent. Jn the Phdippines it is not uncommon. Among the 
miners of Germany and Austrfj-IIungary the disease lias increased very much 
.of late years. The disease is very prevalent 4 in Westphalia. During the year 
11)03, 3,000 patients were treated for ankylostomiasis in tlA? Boehuin Hospital. 
lu~EngltUid much.interest was aroused in the discovery by Haldane that the 
luiuania of.the Garnish miners wa.t due to the ankvlostoma. In Egypt the dis¬ 
ease is verji prevalent, not only among the natives, hut among the Indian 
coolies. The superb monograph of J.oos of the Government school, Cairo, 
may be referred to for details of the biology of the parasite. It prevails 
extensively in Queensland. * 

* Parasite.—The worm is a strongyle, occurring in two forms, the Old- 
World /LuJiylustuma duodena Ie and the New-World ['rtrinuria atu.eritana, de¬ 
scribed by Stiles. Loos aifd Stiles now believe that the American species 
should not be classed with I’minaria, and the new name of Necatoi: aiucri- 
ro/jus is suggested. The parasites have the same general characters; tta males 
are t4»-H-mni. in length, the females HI to 18 mm. The American worm is 
the longer, and has well-marked specific peculiarities. The mouth is provided 
with a heavy armature of sharp teeth, with which they pierce the mucosa 
of the bowel, and by means of a strong muscular (esophagus suck the blood. 
The male has a prominent caudal expansion or bursa. The eggs are G4 to 
1(> n by 3(5 to In n in the American form, and 5’i to (it) g by 3'.' g in the Euro¬ 
pean form: they are laid in segmentation, forming very characteristic bodies 
in the fares of infected persons. 

The development is direct without an intermediate host. The embryo 
lives in the water or moist ground and passes through the rhabditiforip stage. 
The mode of entrance into the body has been lnuclj discussed. The larva 1 may 
live for months in the mud and water of the mines. It may he .taken into the 
body with the drinking-water or with the dirt from the hands of the miners 
and tunhel-workers, or in the soil deliberately eaten in some instances by 
the earth feeders—the geophagi-—in the Southern States. Lyos showed that 
the embryo worms readily enter the skin and are carried by the veins to the? 
right side of the heart and to the lungs. Escaping from the pulmonary ves¬ 
sels into the air spaces, they pass up the bronchi and trachea to the pharynx 
and so down the gullet to the stomach ami intestines. These remarkable obser¬ 
vations of Isms have been continued by Scliaudinn. Bentley. Allen .1. Smith, 
and others have suggested that the “ground-itch”’ of the tropics, a peculiar 
form of dermatitis, may he due to the penetration of the skin by the ankv- 
lostoma embryos, and Boycott and Haldane think that the skin eruption 
known as the * bunches ” in the Cornish miners may be associated with the 
entrance of the worms. 

The-adult worm lives in the small intestine, ehieflv.jjj the jejunum, but 
it miyr he found in the duftdenum or in the colon, rarely in the stomach. The 
duration of life in the hoxvel has not been determined. It is probably a 
matter of years. The liability to reinfection is of course very groift. 

Symptoms. —The following factors, referred to by Stiles in his monograph 
(Hygienic Laboratory Bulletin, No. 10. Washington, fi)03), have to b*e con- 
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sidered: The constant-drain on the system by the sucking of blood {jin no 
longer as formerly be regarded as the chief cause of the ana'inia. Throftgli the 
• wounds bacterial infection may take placeJ the wall of the'bowel may 1#*; 
much tliiHwned and degenerated, so that its functions are interfered with; 
aud/lastly, it is quite possible that toxic substances are produced by the para¬ 
sites which act injuriously upon the patient. Blood is rarely found in the' 
stools. 

A considerable number of parasites must be present fo cn\isc uny symp¬ 
toms. The investigations of many physicians in (lie Soiifhern (Stales lime 
shown that in some districts a very considerable percentage ol even compara¬ 
tively healthy children have the ova in the stools. Among miners the nnanuia 
may be absent, as shown by the studies of Haldane and Boycott in ('ormvall. 
Stiles groups the cases into the three divisions of light, lfiedium, and‘severe. 
At JJie onset in the stage of incubation there may be gastro-intestinal irrita¬ 
tion, anti, according to Sand with, fever. In the advanced condition anamiia 
is the most characteristic feature. The skin is of a dirty, muddy hue, some¬ 
times of a waxy white color. In the Sputhem States it is known as the 
Florida complexion. There is a lack of lustre in the eyes and a dull, heavy 
expression, and Stiles thinks there is something very characteristic about the 
blank, lack-lustre stare in this disease. In children* there is much interfer¬ 
ence in the growth, so that they are stunted and ill-developed. As the dis¬ 
ease advances and the anannia becomes more pronounced, the liver and the 
spleen become somewhat enlarged, and there is an effusion into the abdomen, 
80 r that there is a pot-bellied condition,,due partly to the causes just men¬ 
tioned and partly to the flatulent distention. (Edema of the feet is not 
uncommon. The eardio-vascular features are those of severe anamiia—palpi¬ 
tation, shortness of breath, cardiac bruits. In a very characteristic case in 
my wards from North Carolina, in which the blood was carefully studied 
by Boggs, the red blood-corpuscles were 2,712,000, ba'Tuoglobin 37 per cent, 
leucocytes 55/WO. The differential count gave polynuclear neutrophiles 51.8; 
small mononuclears 26.4; large mononuclears 15.1; oosinophiles 4.6; mast- 
cells 3.8. The eosinophilia is a most important feature of the disease, being 
present in 94 per cent of the cases (Boycott and Haldane). 

Diagnosis. —The diagnosis is very simple. The eggs are characteristic. 
It is well to examine the stools after the use of the thymol. Stiles states 
that the blotting-paper test is useful when a microscopical examination 
eaa not be made. A portion of the fax-es is placed upon white blotting- 
paper, and if allowed to stand for aliout an hour there pv a reddish- 
brown stain suggestive of blood. Eosinophilia is a most valuable diag¬ 
nostic sign. 1 , 

Some idea of tjie intensity of the infection may be gained by the number 
of ova in the cubic centimetre of fasces. Grasse, quoted by Manson, states that 
from -150 to 180 eggs per cubic centimetre indicates an infection of about 
1,000 worms. 

Prophylaxis.— In the rural districts of the Southern Stales the disease 
is associated with the absence of proper sanitary conditions, particularly 
latrines, eic. The infection is moiacommon in tlie summer than in the win¬ 
ter, and whites appear to ho relatively more frequently attacked than the 
blacks. In infected regions the wearing of shoes should be made compulsory. 
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The prophylaxis in miners is an important national problem. New miners 
' sliourcHpass a careful medical examination.* Infected miners before resuming 
work should present a certificate ef freedom from the disease. Each working 
colliery should provide suitable closet accommodation, in infected mines, 1 to 
every 20 men of the total staff. ,They are to be emptied and disinfected daily. 
These regulations, adopted in Hungary, as given by Oliver, will, do much to 
limit the spread of the disease. 

, Prognojis.-*-Thy prognosis is good, except in the advanced cases of ame- 
mia. The figures already stated from Porto Ilico indicate its fatality under 
suitable conditions. Ashford and King estimate that at least 30 per cent 
of the deaths are due to it. 

Treatment. —After a few t days’ preliminary dieting the patient is given 
lut lf a- rir a eh m of thymol, xepeated ih two hours, and then two hours later a 
do*e of castor oil. Sandwith states that about a drachm of thymol in the 
lvventy-four hours is perfectly efficacious. He reconynends gi\Lug_lhcsthymol' 
inhrandy-er wlvisky. In ver f debilitated patients it should be given in smaller 
doses and over a longer period. The stools should be carefully examined 
at intervals of a few days, and the treatment should he repeated if the ova are 
still present. The worms are not always easy to destroy. Male-fern may he 
given in doses of from a drachm to Iwo drachms, followed by a saline purge.* 
The general treatment is that of anaunia. 

. FILARIASIS. 

For a full discussion of the zoological relations of this important groflp, 
see Stiles’ article «i my “ System of Medicine,” Yol. 1. 

Under the general term Filaria sanguinis hoininis three species of nema¬ 
todes arc included: 

Filaria banerofti, Cobold A 1877. This is the ordinary blood filaria.* The 
embryos are found in the jieriphcrul circulation onfy during sleep or at night. 
The mosquito is the intermediate host. The embryos measure *7(Lie-340-'/t 
long by tt- n I jjv broad; tail pointed. The adult male measures 83 mm. long 
by 0.107 mm. broad; the tail forms two turns of a spiral. Thsyadult fcnjale 
measures 155 nun. long by 0.715 mm. broad; vulva 2.56 mm.'from anterior, 
extremity; eggs 38 ji by 14 p. This is the species to which the liaanatochy- 
luxia and elgjiliaiUiasis are attributed. 

Filaria diurna, Munson, 1891. The larva? agree with the preceding, 
except that Manson indicates‘the absence of granules in the axis of the hotly. 
The worms occur in the peripheral circulation only during the day. or when 
the patient sta.ys,awake. Munson suspects that the Filaria loa represents the 
adult stage.* 

Filaria perStans, Manson, 1891. Only the eniki^iis- rfro-kaown. These 
are much smaller than the preceding—200 p long, posterior extremity obtuse, 
anterior extremity with a sort of retractile-rostellum. 

Manson is inclined to*regard the Filaria. pcrslans ns the cause of craw- 
.rraw, a papillo-pustular skin eruption of the west coast of Africa, which is 
• probably the same as Niellv’s dermahm juirasilaire, the'parasite ot .which was 
called by Blanchard Jlluiltdills-Xieihji. Manson has shown that in the blood 
of the aboriginal Indians in British Guiana there-a re *t wo forms of filarial 
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embryos which differ somewhat from the ordinary types. Daniels and Uiwaril 
liave shown the extraordinary prevalence of these parasites in the aborigines— 
fully 58 per cent. Daniels has found the mature lilaria* in ^wo subjects in th'6 
upper part of the mesentery, near the pancreas and in the suhpericardial fat. 

The most important of these js the Filari/l Bancro/li, which produces the 
hannatochylu'Ha and the lymph-scrotum. 

The female produces an extraordinary number of embryos, which enter the 
blood current through the lymphatics. Kaeji embryo is wifliin its ,shell, which 
is elongated, scarcely perceptible, and in no way impedes the movements. 
They are about the ninetieth part of an inch in length and the'diameler of 
a red blood-corpuscle in thickness, so that limy readily pass through the 
capillaries. They mpve with the greatest,aeti\ily* and form very striking and 
readily recognized objects in a blood-drop under the microscope. A rJhnark- 
nblefeature is the periodicity in the occurrence of the embryos in the blood. 
Tu the (faytime they are almost or entirely ab.-ext. whereas at night, in typical 
eases, they arc present in large numbers. If. howe\er. as Stephen Mackenzie 
has shown, the patient, mersing his habits, sleeps during the day. the peri¬ 
odicity is reversed. Tn the case reported by Lnthrop and Pratt the number 
of embryos per cubic centimetre of blood was <nlculated hourly during 
the night; it rose steadily from four o’clock in the afternoon till midnight, 
when 2,100 per e.cm. were present, then fell, none being found at tui o’clock 
the following morning. The further development id' the embryos is associated 
with the mosquito, which at night sucks the blood and in this way frees them 
fnjm the body. After developing a little it was thought that they were set 
free in the water by the death of the host. S. P. James has found them in 
the tissues of the proboscis of the mosquito, and the infection is probably 
direct, as in malaria. The lilaria* may be present in the bodv without causing 
tiny symptoms. In the blood ol animals lilaria* arc \crv common ami rarely 
cause inconvenience. It iJ only when the adull worms or (lie mu block the 
lymph channels that certain detinife s\mp(oms incur. Munson suggests-Thut 
it is the ova (prematurely discharged), which arc considerably shorter and 
thicker than the full-grown embryos, which block the lymph channels and pro- 
luce the conditions of hicmatochy 1 ui’la, elephantiasis, anil Ivmph-scrotnm. 

The parasite is widely distributed, particularly in tropical and subtropical 
.ountries. Guiteras has shown that the disease prevails extensively in the 
southern States, and since his paper appeared emilribulions liave been made 
oy«Matas, of New Orleans, Mastin, of Mobile, |), ; Sausstire, of Charleston, 
and Opic. 

The effects produced may be described under the following conditions: 

1. II/HM ,vTOi:u. y r.l;itt a. Without any external manifiVlalivns, and in 
many cases without special disturbance of hcalflt. flu*'subject from time to 
tune passes urine of an opaque while, milky appearance, or bloody, or a obv¬ 
ious fluid which on settling shows a slightly reddish dot. The urine may he 
normall in quantity or increased. The condition i* usually intermittent, and 
the parent may pass normal urine for weeks or months at a time. Miero- 


*nymirs mine contains minute molecular fat granules, usually 
rcd.hlood-corpiwclcs in various amounls. The embryos were first discovered 
by Demarquay, at Paris and in the urine l.v Wueherer at llahia in 

I860. It is remarkable for liovv long the condition may persist without sLri- 
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oub uqpairmeiit of tin- health. A patient, Sent to me liy Dawson, of Charles¬ 
ton, haS had ha-matochylima intermittently for eighteen years. The only 
iilconvctiience has .been in the passage of the blood-elots which collect in the 
bladder. At times lie has also uneasy sensations in the lumbar region. The 
embryos are present in his blood at night in Jarge numbers. Chyluria is not 
ft 1 ways due to the filaria. The noil-parasitic form of the disease fs considered 
elsewhere. 

Opportunities for studying the, anatomical condition of these cases rarely 
occur. In Hie eusjMloseribed by Stephen -Mackenzie the renal and peritoneal 
lymph plexuSes were enormously enlarged, extending from the diaphragm to 
thc pelvis. The thoracic duet above the diaphragm vun impervious. 

»• Jam en-SnioTi'.n and'eertain, forms of eleiilinnlionis are a 1 > caused 
by # the lilaria. In ibe former tin 1 tissue’s of the scrotum are enormously 
thhjiened and the distended lymph-vessels may lie plainly seen.- A dear, 
sometimes a turbid, fluid follows puncture of the skin. The question of the 
relation of lilaria; to the forms of tropical elephantiasis lias been reopened, 
and it seems doubtful if all depends upon filaria-. 

Treatment.— So far as 1 know, no drug destroys the cinhno- in the blood. 
In infected districts the drinking-water should be boiled or filtered. In, 
eases of chyluria the patients should Use a dry diet and avoid all excess of* 
fat. The chyle may disappear quite rapidly from the urine under these meas¬ 
ures, but it does not necessarily indicate' that the case is cured. So long as 
clots and albumin are present the leak in the lymphoid varix is not healed, 
although the fat. not being supplied to the chyle, may not be present. »A 
single tumblerful of milk will at once giu- ocular proof of the pntenev or 
otherwise of the rtfpture in the \arix (.Mnnaon). 

The surgical treatment of some of these cases is mo-t successful, particu¬ 
larly in the removal of the adult lilaria- from the enlarged lymph-glands, 
especially in the groin*. Maitland states that during seven years opera¬ 
tions of this kind June been performed without serious symptoms. In a 
ease of Primrose's. of Toronto, the parasites were absent from the blood six 
and a half months after operation. 

V. DBACONTIASIS (Guinea-worm Disease). 

The Filaria or Dracunculus medinensis is a widely spread parasite in 
parts of Africa and the East Indies. In the United States instances occa¬ 
sionally occur,. Jarvis reports a ease in a post chaplain who had lived at 
Fortress Monroe, Yu., for thirty years. Van Harlingen's patient, a mail 
aged forty-svven,*had never lived out of Philadelphia, so that the worm 
must lie include^ among the parasites of this country. A majority of the 
eases reported in American journals have been imported. 

Only the female is known. If develops in the subcutaneous and inter¬ 
muscular connective tissues and produces vesicles and abscesses. In the 
large majority of the eases the parasite is found in (lie leg. Of 181 eases, 
ill Ik’f the worm was I'dhnd in the feel. limes in the'leg. and It, times in 
lh(‘ thigh, it is usually solitary, though there are cases on record in which 
six or more have liecn present. It is cylindrical in form, about 'i mm. in 
diameter, and from 50 to 80 cm. in length. 
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The worm gains entrance to tlyj system through the stomach, not through 
the skin, as was formerly supposed. It is probable that botli mqJ^ and 
female are ingested; but the former dies and is discharged, while the latter 
after impregnation penetrates the intestine and attains it^full development 
in the subcutaneous tissues, where it may remain quiescent for a long time 
and can be /elt beneath the skih like a bundle of string. The worm con-, 
tains an enormous'number o>f living embryos, and to enable them .to escape 
she travels slowly downward head first, and, as mentioned, usually reaches 
the foot or ankle. The head then penetrates the skin and the epidermis 
forms a little vesicle, which ruptures, and a small ulcer is left, gt tin* liottom 
of which the head often protrudes The distended uterus ruptures and 
the embryos are discharged in a whitish fluid., After getting rid of them 
the worm will spontaneously leave her" host. In thefwater the -embryos 
develop in the cyelops—a small crustacean—and it seems likely that man 
is infected by drinking the water containing these developed larva;. 

When the worm first appears it should not? be disturbed, as after par¬ 
turition she may leave spontaneously. When the worm begins to come out 
a common procedure is to roll it round a portion of smooth wood and in 
this way prevent the retraction, and each day wind a little more until the 
‘entire worm is withdrawn. It is stated that spend care must lie taken to 
prevent tearing of the worm, as disastrous consequences sometimes follow, 
probably from the irritation caused by (he migration of the embryos. 

The parasite may be excised entire, or killed by injections of bichloride 
ofmdcury (L to 1,000). It is stated that, the leaves of the plant called 
muirpaUeA^are almost a specific in the disease. Asaftetida in full doses is 
said to kill the worm. 

In East Africa Kolb states tliat lie found in the abdominal cavity of 
a recently killed native Massai several large nematode worms believed to 
be allied to the filaria meilinensis. lie thinks this pivasite is possibly asso¬ 
ciated with ydiat is known as the Massni disease, characterized by attacks of 
fever lasting some three days, with tenderness of the abdomen and vomit¬ 
ing. Kolb thinks that in these cases the filaria 1 which have hoiomv" encysted 
about the liver “as a normal event in their life history btiM their cysts, the 
contents escaping into the peritoneal cavity, thereby giving rise to the symp¬ 
toms.” The sybjeet is one which requires further investigation. 


VI. OTHER NEMATODES. 

Filaria.—Among less important lilarian worms parasitic in man the 
following muy he mentioned :* Filaria hm, which is a cylindrical worm of 
about 3 cm. in length and whose habitat is beneath the conjunctiva. It has 
been found on the West African coast, in Brazil, and in Hie West Indies. 
Filaria lentvt, which has been found in a cataract. Tima* specimens have 
been found together. lilaiia hibialis , which lias been found in a pustule 
in the upper lip. Filaria haminis oris, which wtfs dcserilicd by Is-idy from 
the mouth of a child. Filaria bronrhialis. whic h has been found oevasion- 

ally in the trachea, ami bronchi. This parasite has been ... in a few- 

ease* in the TTronebiples and in the lungs. There is , 10 evidence that it over 
produces an extensive verminous bronchitis similar to that which 1 have 
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describ’d in dogs. Filnria iiumHim« the ^ommon Filina sanguinis of the 
dog-^fc which Howlhy lias described two eases in man. ease with 

hrinatiyia female worms were found in the portal vein, and' the ovu were 
pr@UlU.iu the thickened bladder wall and in the ureters. 

Trichocephalus dispar ( W iMi’-vvo it.vi).—This parasite is not infrequently 
found in the eieeum and largoTiilesTine of man. it measures from 4 to 5 cm. 
Ill length* the male being somewhat shorter Mufti the femhle. <l’he worm is 
readily reuognfsied *by the remarkable dilTerenee between the anterior and 
posterior pyrtion* The former,’which forms at least three fifths of the 
body, is extremely thin and hair-like in contrast to the thick hinder por¬ 
tion of the body, which in the female is conical and pointed, and in the 
male more old use and usually rolled like a spring. T1 m-egg* -are ava 1, lctnon- 
slpilicd* <>.05 mm. iti length, and each is provided with a button-like pro¬ 
jection. . 

The. number of the worms .found |s variable, as many as a thousand Sav¬ 
ing been counted. It is a widely spread parasite. In parts of Europe it 
occurs in from 10 to ,‘i0 per cent of all bodies examined, but in the United 
States it is not so common. The triclioceph&lus rarely causes symptoms. 
French and Boycott found ma in 10 of 500 Guy’s TTospital patients. They 
found no etiological relationship of the parasite to appendicitis. Several eases 
have been reported in which profound an&'mia lias occurred in connection 
with this parasite, usually with diarrhoea. Enormous numbers may be pres¬ 
ent, as in Rudolph's ease, without producing any symptoms. 

Tluijliugnosis is readily made by the examination of the fieees, which con¬ 
tain, sometimes in great abundance, the characteristic lemon-shaped, hard, 
dark-brow n eggs. • 

Dicotophyme gigas (KivrnoxnYi.un tin;vs).—This enormous nematode, 
the male of which mcu'urc- about a., foot ill length and the female .about 
throe feet, occurs in vary many animals and has occasionally been met with 
in man. It is usually found in the renal region and may entirely destroy 
the kidney. 

Anguillula aceti. —The Anguillula aceti, or vinegar eel, is sometimes 
present in tho urine (m one ease it is said from the bladder). It is most 
probably a contamination from a dirty bottle in which the urine is col¬ 
lected. 

Strongyloides intestinalis. —Under this name are now included the small 
nematode worms found in the faves and formerly described as Anguillvjii 
xlrrraralj *. Anguillula iutesUnnlis. and Jlliabdoncmti intestinal!'.. This para¬ 
site occurs abundantly in the stools of the endemic diarrhoea of hot countries, 
and hriR been specially described by the French in the diarrhiea of Cochin- 
China. It has Ixx-n found in Manila by Strong, and thnv eases have been 
reported from nij clinic by W. S. Thayer. It is stated that llie worms occupy 
all parts of the intestines, and have even been found in the biliary and pan¬ 
creatic ducts. ' It is only when they are in very large numliors that they pro¬ 
duce syvore dili!Th<ea and ifniemin. 

Acanthocephala (Ty,yitx-ujiuusn Wokms). —The (Ugantorhynchus or 
'EcMnorhjjnchus gigas is a common parasite in the intestine of the’hog and 
attains a "large size. The larvae develop in cockchafer grubs. The Ameri¬ 
can intermediate host is the dune hug (Stilt's). Lambl found a small 
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Echinorhjiiichus in the intestine of a boy. Wolfit s specimen, why'll wa- 
found encysted in the intestine of a soldier at Netley, is stated by ^iolioli 
probably not to have been an Echinorhynuhns. Recently a case of Echini) 
rliynchus moniliformis has been described in Italy by Grassi and Gulandruccio 


F. PAftASITIC 'ATtiVCIINIDA AND TICKS. 

Pentastomes.—1. Ltxguati'La rhinama (PiiUaslo.nj.a^ liniioJilcs) has a 
somewhat lancet-shaped body. the female being front .‘1 to 4 intjies in length, 
the male,,about,an inch in length. The. body is tattering and marked by 
numerous rings. The adult worm infests the frontal sirmscs and nostrils 
ofThe dog, more rarely of the horse. ‘The larval form, which is kpown its 

the T.ingunfulf, enj-ynh, (Prilttlstolll Hill (ll'llt il'lllll t II III) , is SCCI1 ill t llO illtCVIlM I 

organsj particularly the liver, but has also been found in the kidney. The 
ad+dt worm has been found in the nostVil of n'ufn. but is very rare and seldom 
occasions any inconvenience. The larva' are by no means uncommon, par¬ 
ticularly in parts of Germany. 

2. T he Por ooepiia r.t;s co.vstrictus (Penlaslomum coiistriifiiiii), which is 
about the length of half an inch, with twenty-three rings on the abdomen, 
was found by Aitken in the liver and lungs of a soldier of a West Indian 
regiment. 

The parasite is very rare. Flint refers to a Missouri case in which front 
75 to 100 of the parasites were expectorated. The liver was enlarged and 
tne parasites probably occupied this region. In 18(59 1 saw a specimen which 
had been passed with the urine by a patient of James, 11. Richardson, of 
Toronto. 


Demodex (Acarus) folliculorum (var. hominis). —A minute parasite, front 
0.3 mm. to 0.4 mm, in length, which lives in the seliyccouh follicles, particu¬ 
larly of the, face. It is doubtful whether it product's any symptoms. Pos¬ 
sibly when in large numbers they may excite inllammation of the follicles, 
leading to acne. 

Sarcoptes,(Acarus) scabiei (I'EGw-lA'sfior).—-This is the most important 
of the arachnid parasites, as it produces troublesome and distressing skin 
eruptions. Thejtale is 0.23 mm. in length and 0.19 mm. in breadth; the 
female is 0.45 nun. in length and 0.35 mm. in width. The female can be 


spen readily with the naked eye and has a pearly-white color. It is not so 
common a parasite in the United States and Canada as in Kit rope. 

,The insect lives in a small burrow, about 1 cm. in length,'which it makes 
for itself in the epidermis. • At . the end of this hurro^ the female lives. 
The male is seldom found. The chief seat of the parnsiTi''TA''nV'fTie' fold- 
where the skin ft most delicate, as in the web between tin!’fingers anti toes, 
the backs of the hands, the axilla, and the front of the abdomen. The head 
and face arc rarely involved. The. lesions which result from the presence 
of the itch insect are very numerous and result! largely from the irritation 
of the scratching. . The commonest is a papular and vesicular rash', or, in 
children; an ecthymatous eruption. The irritation and postulation which 
follow the scratching may completely destroy the burrows, but in typical 
cases there is rarely doubt as to the diagnosis. 
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Hm. toteient is,gimple. It should consist of warm h a t ha- with a thor¬ 
ough irae of a soft soap, after which the « lrin ..ahnu |fl b g ai^int f rl with sul- 
p fiur ointm ent. w(iieh in the case of children should bo diluted. An oint¬ 
ment of naphthol (drachm to the ounce) is very efficacious. 

Leptui autumnalis (ILuivkh* Bug).—-T hjs redtlish-colored parasite, about 
half a millimetre in size, is often found in large numbers in fields and in 
gardens. Thc^r attach themselves to animals 'and man*with their sharp 
proboscides?, and the booklets of tljeir legs produce a great deal of irritation. 
TluguifiUBpst frequently found on the logs. They are readily destroyed by 
,-ulphur ointhicnt or corrosive-sublimate lotions. 

Izodiasis (Tick-fe visit).—In South Africa, particularly in the western 
provinces of the Uganda Protectorate, the western districts of German East 
Africa*and the eastern regions of the Congo Free State, there is a disease 
known by this name, believed to be transmitted by a tick—the Ornithodorus 
or Argos mouhata. Christy plates that- the bite of the 0. Savignyi 3oes not 
produce any ill effects. The ticks live in old houses, and their habits are 
u*ry much like those of the common bedbug. The symptoms are pains in 
th e h a nd , bg.elt.und limbs, vomiting, fever and diarrhoea, which may last for 
from two to four weeks. Death may occur between the tenth and fifteenth 
days. A majority of the cases recover. A spirillum has been described in 
the blood by P. II. ltoss and Milne. 

The Dermqccntor occidentals is present in the Northwestern States from 
California to Montana. The bites may cause severe lymphangitis. It appears 
to be the medium of transmission of the llocky Mountain spotted fever, whjfh 
is described on p. this. 

In Arizona anfl other parts of the Southwestern States, a tick— Ornitho- 
donis nicynini —is occasionally found in the car and in the nose, causing 
suppuration and intense suffering. 

Several other varieties of ticks are occasionally found on man—the Ixodes 
riciiuu and the Dcrmaccntor Amcricanus, which are met with iu horses 
and oxen 


G. PARASITIC INSECTS. 

Pediculi (Pjitjiiiiiasis; Pediculosis). —There are three varieties of the 
laxly louse, which are found only in persons of uncleanly habits. 

Pedk'ulvs caimtis.— The male is from 1 to l.o mm. in length and Hie 
female nearly* 2 nun. The color varies somewhat with the different races 
of men. it is lijfht gray with a black margin in the European, and very 
much darker in the negro and Chinese. They are oviparous, and the 
female lays alxjut. sixty eggs, which mature in a week. The ova are 
attached to the hairs, and can be readily seen as white specks, known 
popularly as. pits. The symptoms arc irritation and itching of the scalp. 
When numerous, the insists may excite an eczema or a pustular derma¬ 
titis, which causes crusts and scabs, particularly at the hack of the head. 
,ln the most extreme cases the lmir becomes tangled 'in those crusts and 
matted together, forming at the occiput, a linn mass which is known as 
plica polonira, ns it was not infrequent among the Jewish inhabitants of 
Poland. 
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Pediculus coiti’OHJS (vestimcnlonun). —This is considerably larg§£,than 
the head louse. It lives on the clothing, and in sucking the bloodcauscs 
minute haemorrhagic specks, which are very common about the neck, bacic, 
and abdomen. The irritation of the bites Jmui-jam se urtica ria, and the 
sc ratching ig . usually in linear t lines. In Ibng-standing cascS", "particularly 
in old dissipated characters, the skin ^becomes rough and greatly pigmented; 
a condition which’has been termed the vagabond's disease— morbui erronnm 
—and which may bo mistaken for the brpnzing of Addison’s disease. The 
pigmentation in some cases may be extreme and extern? to the face and 
buccal mucosa. 

Phtiiirius pubis differs somewhat from the other forms, and is found 
in the parts of the body covered with s\iort hairs, as the pula's; more rarely 
the axilla and eyebrows. 

The taehes bleudtres or peliomata, excited by the irritation of pcdiculi, are 
peculiar subcuticular bluish or slate-cob*red spn^s from 5 to 10 mm. In diam¬ 
eter seen about the abdomen and thighs, particularly in febrile? cases. They 
are very well pictured in Murchison's work on Fevers. The spots are more 
marked on white thin skins. They are stains caused by a pigment in the 
secretion of the salivary glands of the louse. I have never seen these macula 
cerulece, as they are also called, without finding the lice or their nits. 

Treatment.—For the Pediculus cn/iilis, when the condition is very bad, 
the hair should be cut short, as it is very dillicult to destroy thoroughly all 
the nits, llepeated saturations of the hair in coal-oil or in turpentine are 
usually efficacious, or with lotions of carbolic acid, 1 to 30. Scrupulous 
cleanliness and care arc sufficient to prevent recurrence. In the case of the 
Pediculus corporis, the clothing should be placed for houfs in a disinfecting 
oven. To allay the itching a warm hath containing 4 or 3 ounces of bicar¬ 
bonate of soda is useful. The skin may be rubbed with a lotion of carbolic 
acid, 2 drachms to the pint, with 2 ounces of glycerin. For the Phthirins 
pubis white *precipitate or ordinary mercurial ointment should be used, and 
the parts should be thoroughly washed two or three times a day with soft soap 
and water. 

Cimex lediulariun (Common Bedbug).—' The tropical and subtropical 
variety is Cimex rotutidalius (\V. S. Patton). It liven in the crevices of the 
bedstead and in the cracks in the floor and in the walls. It is nocturnal in 
its habits. The peculiar odor of the insect is caused by the secretion of a 
special gland. The parasite possesses a long proboscis, with which it sucks 
the blood. Individuals differ remarkably in the reaction to the bite of this 
insect; some are not disturbed, in the slightest by them, in others the irrita¬ 
tion causes hypenrmia and often intense urticaria. Furftigafbm with sul¬ 
phur or scouring *with corrosive-sublimate solution or kerosepe destroys them. 
Iron bedsteads should be used. 

Pulex irritans (Common Flea).— The male is from 2 to 2.5 mm. in 
length, the female from 3 to 4 mm. The flea, is a transient parasite on 
man. The bite causes a circular red spot of hyperamiia in the centre of 
which is,a little speftk wlrerc the boring apparatus has entered. The amount 
of irritation caused by the bite is variable. Many persons suffer intensely 
and*a diffuse erythema or an irritable urticaria develops; others suffer no 
inconvenience whatever. 
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The* Pule* penetrans ( sand-flea ; jiggef) is found in tropical countries, 
particslarly in the West Indies and South America. It is much smaller 
than the common Ilea, and not 'only penetrates the- skin, but burrows and 
produces an inllariimation with pustular or vesicular swelling. It most fre¬ 
quently attacks the feet. It is* readily removed with a needle. Where they 
exist in large numbers the essential oils are used on the feet as a preventive. 

H. PARASITIC FLIES. 

MYIASIS (Myiosis). 

The accidental invasion of the body cavities and of the skin by the larvae 
of the vliptera is kitBwii as myiasis. 

'The larva* of the Luuilia macellaria, the so-called screw-worm, have been 
found in the nose, in wounds, and ip the vagina after delivery. They can 
be removed readily with the forceps; if there is any difficulty, thorough 
cleansing and the application of iyr antiseptic bandage is sufficient to kill 
them. The ova of the blue-lwttle fly may be deposited in the nostrils, the 
ears, or the conjunctiva—the myiasis narium, aurium, conjunctiva!. This 
invasion rarely takes place unless these regions arc the seat of the disease.* 
In the nose and in the ear the larva* may cause serious inflammation. Even 
the urethra has not been spared in these dipterous invasions. 

Gastrointestinal myiasis may result from the swallowing of the larvse of 
the common house-Hv or of species of the genus Anthomyia. There are mapy 
cases on record in which the larvae of the Musca domeslica have been dis¬ 
charged by vomiting. Instances in whicli.dipterous larva! have been passed 
in the ficces are less common. Finlnyson, of Glasgow, has reported an inter¬ 
esting case in a physician, who, after protracted constipation and pain in 
the back and sides, jftssed large numbers of the* larva; of the flower-fly— 
Anthomyia canicularis. Among other forms of larva? or gentlea, as they are 
sometimes called, which have been found in the feces, are those of the com¬ 
mon house-fly, the blue-bottle fly, and the Teehomyza fused. The larva? of 
other insects are extremely rare. It is stated that the caterpillar of the 
taby moth has boon found in the feces. 

A specimen of the llonuilomyia scularts, one of the privy, flies, was sent 
to me by Dr. IIartin, of Kaslo City, British Columbia, the larva* of which 
were passed in large numbers in the stools of a man aged twenty-four# a 
native of Loujsiann. They were present in the stools from May 1 to July 
15, 1807. 

Although no grave results necessarily folldw the invasion of the alimen¬ 
tary tract by these larva 1 , yet they may be the cause of serioqs intestinal ulcer¬ 
ation manifesting itself by a dysenteric disease with fatal result. 

Cutaneous Myiasis. —The most common form of cutaneous myiasis is that 
in which an external wound becomes “ living,” as it is called. This myiasis 
vulnerum is caused by th? larva 1 of either the blue-bottle or the common 
flesh-fly. 

* The skin may also be infected by the larvae of the Musca vomitoria, but 
more commonly by the bot-flies of the ox and sheep which occasionally attack 
man. This condition is rare in temperate climates. Matas has described a 
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case in which oestrus larvae were found in the gluteal region. In .parts oi 
Central America the eggs of another bot-fly, the Dermatobia, are noUnfrc- 

quently deposited in the skin and produce a swelling very like tile ordi 
nary boil. ' ' 

Dermamyiasis linearis t migrans oestrosa is a remarkable cutaneous condi¬ 
tion, observed particularly in Russia and occasionally in other countries, in 
which the larva ^f Gastrophilus cqu{ (Samson), the horse bot-fly, makes ?t 
s ightly raised pale red “ line " which travels over the body surface,‘soundimes 
with great rapidity. It has been referred,to as Larva mig rail's add as (Veep- 
mg Lruptiop. (See Hamburger, Journal of Cutaneous Diseases, l!)()t.) 

In Africa the larvae of the (favor Hy arc not uncommonly found beneath 
the skin in little boils. In the Congo region, Dutton, Todd, and Christv 
found a troublesome blood-sucking dipterous larva, known as the floor matron 
the fly of which is the Anrlimeromyia lutcola. * * 

Caterpillar Rash.— In some districts in Europe the hairs of the proces¬ 
sion caterpillar, particularly of the species Uycthocnmpn, cause an intense 
urticaria, the so-called V. epidemlra. There are districts in Switzerland 
winch have been rendered uninhabitable in consequence of the skin rashes 
caused by the caterpillars. Of late years in New England and some other 
* parts of the Ended States the caterpillar of the brown-tailed moth has caused 
much discomfort. The hairs are widely distributed by the wind, and the barbs 
are so arranged that they readily work into the skin. Whole families have 
been affected by an intense eruption which has been mistaken for that of 
small-pox. In England, Thresh has called attention to the frequency of these 
caterpillar rashes due to the yellow-tailed moth, Poribrsia sJilis. 

,, o HarVest Rash (Erythema Ai.ttmvalk).— In parts of England durin- 

zz zSzizc ■, zr ^ «•** 
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vesicular, sometimes a rmstulm r ■ nrignt-red dot. A papulo- 
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attacked at once that susr.ieion 1 P prl,a P 8 entire family 

& readily killed by benzine. pmsonmg may be aroused. The parasite 
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SPECIFIC INFECTIOUS DISEASES. 

i. Typhoid fever. 

Definition. —A general infection caused by bacillus typhosus, character 
i/od anatomically bv hyperphyki and alceration of the intestinal lymph-folli 
lies, swelling of the mesenteric glands and spleen, and pareneliymatoui 
changes in the oilier organs. There.*are eases in which the local changes an 
slight or absent, and there are others with intense localization of the poisor 
in the lungs, spleen, kidneys, or cerebro-spinal system. Clinically the diseasi 
is marked by fever, a rose-colored eruption, diarrhoea, abdominal tenderness 
tympanites, and enlargement of the spleen; but thes^symptoins are extremely 
inconstant, and even the fever varies in its character. 

Historical Note. —1 lux ham, in his remarkable^ Essay on Fevers, had 
“ taken notice of the very great difference there is between the putrid malijf- 
mut and the slow nervous fever.' 7 In 1813 Pierre Bretonneau, of Tours, 
distinguished “dotfiiencnlerite” as a separate disease; and Petit and Serrcs 
described ciitero-niosoiitoric fever. In 182!) Louis’ great work appeared, in 
which the name “ typhoid ” was given to the fever. At this period tvfdioid 
fever alone prevailed in' Paris and many European’cities, and it was univer¬ 
sally believed to be identical with the continued fever of Great Britain, where 
in reality typhoid and typhus coexisted. The intestinal lesion was regarded 
as an accidental occurrence in the course of ordinary typhus. Louis’ stu¬ 
dents returning to their homes in different countries had opportunities for 
studying the prevalent fevers in the thorough and systematic manner of their 
master.. Among these were certain young American physicians, to one of 
whom, Gerhard, of Philadelphia, is due the great honor of having first 
.dearly laid down the differences between the two diseases. His papers in 
the American Journal of the Medical Sciences, 1837, are the first which 
give a full and satisfactory account, of their clinical and anatomical distinc¬ 
tions. The studic* of dames Jackson, Sr. and Jr., of Enoch Hale and of 
George G. Shattiifk, of Boston, and of Alfred Stille and Austin Flint made 
the subject very familiar in American medicine. In 1812 Elisha Bartlett's 
work appeared, in which, for the first time in a systematic treatise, typhoid 
and typhus fever were separately considered with admirable clearness. In 
Great Britain the recognition.of lln 1 difference between the two diseases was 
very slow, and was due largely to A. P. Stewart, and, finally, to iho careful 
Audios of Jonnor between 181!) and 1850. 

Etiology.— Gen mi at. Prevalence.—T yphoid fever pA’vails especially in 
temperate climates, in which it constitutes the most common continued fever. 
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Widely distributed throughout all, parts of the world, it probably presents 
everywhere the same essential characteristics, and is everywhere an index of 
the sanitary intelligence of a community. Imperfect sewerage and contain fc 
iiiatcd water-supply are two special conditions favoring the distribution of 
the bacilli; filth, overcrowding, and had ventilation are accessories in lower¬ 
ing the resistance of the individuals exposed. While from an infected person, 
the disease may be spread by } infers, food, and flics. 

In England and 1 Vales in 1906 the disease was fatal to 3,169 .persons, a 
mortality of 93 per million of living persons. It destroys more lives in 
proportion to population in towns than .in the country. The rate was lower 
in 1906 than in any year but one since 1869. Compared with the quinquennial 
average, there was a very marked reduction (Tivtham). 

In India the disease is very prevalent; no race or efted is exempt, and 
80 per cent of the cases of continued fever lasting three weeks prove'to 
be enteric (L. Eogers). 

In the United States typhoid fever continues to lie disgracefully prevalent. 
From 1900 to 1901 thedeath rate in the registration areaswas 33.8 per 100,000. 
It is estimated that from 35,000 to 40,000 persons die of it every year, so 
/hat at a moderate estimate nearly one half million people arc attacked an¬ 
nually. It is more prevalent, in country districts than in cities, and, ns Fulton 
has shown, the propagation is largely from the country to the town. What is 
needed both in Canada and the Cnited States is a realization by the public 
that certain primary laws of health must be obeyed. 

,In Germany the larger cities have comparatively little typhoid fever. 
The story of Hamburg, as told bv Reincke (Lancet, i, 19(H), -hoidd be read 
by all interested in the disease. During the past twenty-live years the death 
rate from enteric in Prussia has been reduced from an average of over 6 to 
less than 2 per 10,000 of the population. It is still verv prevalent in some 
of the country districts. 


Typhoid fever has been one of the great scourges of the armies, and kills 
and maims more than powder and shot. The story of the recent wars forms 
a sad chapter in human inefficiency. 

In the Spanish-American War the report of the Commission (Reed. 
\ aughan, and Shakespeare) shows that one tilth of the soldiers in the national 
encampments bad typhoid fever—among 10T.9;;{ ,„cn (here were ‘'Oi ls 
cases with 1,580 deaths. In 90 per cent of the volunteer regfnmnt- 
* d s<: , roke out wlt h,n eight weeks after going into camp. In 
he ojnmon of the Commission the most important factors were camp poll,i- 

th f a f S d earrlcr8 of C0nta « 10 ',> a "d the contamination through the air in 


had^OSltas^rd W r thc B [ itisl ‘ arniv ’ 53 W officers and men. 
had 57,684 ca es of enteric fever, with 8,«5 deaths (Simpson), while onh 
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nut doubt a very important factor in (lie,.infection of both food and drink. 

f)n the other hand, the Japanese and Russian War demonstrated the re- 
lrfui'kaljc efficiency of modern hygiene, if carried out in an intelligent man¬ 
ner. The Japanese returns are not yet published, hut no great war has ever 
been conducted witli such forethought for the pVeservation of the fighting 
unit, and in consequence the mortality from typhoid fever and dysentery was 
exceptionally low. 

Season *—Almost without exception the disease is everywhere more preva¬ 
lent in the gutum^, hence the old popular name autumnal fever. The exhaust¬ 
ive study of this question by Sedgwick and Winslow shows everywhere a strik¬ 
ing parallelism between the monthly variations in temperature and the 
pievulence of the disease. Ip a lew cities, notably Paris, Philadelphia, Chi- 
iiigo, a*id Dresden, flic curves arc irregular, showing, in addition to the usual 
summer rise, two secondary maxima in the winter and spring, and these 
authors suggest that epidemics at these seasons are characteristic <Jf cities 
whose water-supply is most sfihjcct to pollution. In their opinion “the most 
icasonahle explanation of the seiisoipil variations of typhoid fever is a direct 
clfcet of the temperature upon the persistence ill nature of the genus which 
proceed from previous victims of the disease.” 

Of 1,500 cases at the Johns Hopkins Hospital (upon the study of which 
this section is based). Kid were in August, September, and October. 

Six. —Males and females are equally liable to the disease, but males are 
much more frequently admitted into hospitals, 2.4 to 1 in our series. 

Age. —Typhoid lever is a disease of youth and early adult life. T^ie 
greatest susceptibility i- between the ages of fifteen and twenty-five. Of 
1.500 cases treated in my wauls at the Johns Hopkins Hospital there wore 
under fifteen years of age, 251; between fifteen and twenty, 25:?; between 
twenty and thirty. OKU; between thirty and forty, 227; between forty anil 
lifly. KM; between liflyauid sixty. S; above sixty, ]]»; age not given, 1. Cases 
me rare over sixty, although Manges believes that they area more common 
than the records show. As the umis’ is often atypical the diagnosis may he 
uncertain hud the di-ease not recognized until autopsy. It is not very infre¬ 
quent in childhood, but infants are rarely attacked. Murcliiswi saw a ease 
;it the sixth month. There is no evidence that the disease is congenital even 
hi eases in which the mother has contracted it late in pregnancy. 

Ijniuunilii .—Not all exposed to the infeetion take the disease. Some fam¬ 
ilies seem more susceptible than others. One attack usually protects. '1 v*o 
Hacks have been described within a year. “Of 2,000 eases of enteric fever 

■ I llu* Hamburg (ieueral Hospital, only 11 persons were affected twice and 

■ ■•ilv 1 person lliace times" (Drenchfold). I’f is well known that usually 

v, it bin a short time, after recovery the immune suhstaiucs disappear from the 
I lood, yet in most eases the relative immunity lasts a long time, frequently 
lor lift!. An experimental explanation for this fact has been given in the 
demonstration •that animals which have once reacted to the typhoid infec¬ 
tion, ri;aet in throwing out* immune substances lriore quickly and in larger 
amounts when danger again threatens (Cole). • 

• Hai; i i.i.i;s Ti'l’Jlosi's.—The researches of F.herth, Koch. Guffky. and others 
have shown that there is a special micro-organism constantly associated yith 
typhoid fever, (a) General Characters.— It is a rather short, thick, flagol- 
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lated, mgt.ilo lull-ill ns. with roundml ends, in one of which, someii mcs* *i n Ik>I1i 
( particularly in cultures), there can hi' seen a glistening round body, at one 
time believed to bo a spore; but these pfilar structures arc probably orily 
areas of degenerated protoplasm. It grows readily on various nutritive media, 
and can now be differentiated from Bacillus ivli, with which, and with certain 
other bacillf; it is apt to be confounded. This organism now fulfills all the 
requirements of Ivoclrs law—if is constantly present, and it. grows outside the 
body in a specific manner; the third requirement, flu* production of the, 
disease experimentally, has been successfully met by (Iriinbmun, of locds, wlm 
has produced the disease in ehimpanzc.es. The bacilli or their «i ox ins inocu¬ 
lated in large quantities into the blood of rabbits' arc pathogenic, and in 
some instances ulcerative and necrotic lesions in the intestine may he pro¬ 
duced. But similar intestinal lesions may be caused bv iff her bacteria^ includ¬ 
ing Bacillus coli. 

Cultures are killed within ten minytes by p temperature of (50° 0. They 
may live for eighteen weeks at -a 0 allhough most die within two weeks, 
and all within twenty-two weeks (Bark I. The typhoid bacillus resists ordi¬ 
nary drying for months, unless in very thin layers, when it is killed in five 
to fifteen days. The direct rays of the sun completely destroy them in from 
four to ten hours’ exposure. Bouillon cultures are destroyed by carbolic acid, 

1 to 200, and by corrosive sublimate, 1 to 2..VMI. 

( b) Distribution in the Body .—During recent years our ideas in regard 
to the distribution of the typhoid bacilli have lx'cn much modified, owing to 
the demonstration that in practically all cases the bacilli enter the ci rcul at¬ 
ing ^blood and are carried throughout the body. During life they may 1* 
demonstrated in the circulating blood in a large proportion of cases, in 
75 per cent of 004 collected cases (Coleman and Buxton). They occur in 
the urine in from 25 to .40 per eent of the cases. They may be isolated from 
the stools in practically *all cases at some stage. They are probably always 
present in the ro^g spots. They are reported to have been cultivated from 
the sweat, and they undoubtedly occur with considerable frequency in the 
spuiii'n (Kichardson, itau, and others). At au topsy they are fi/unil widclv 
distributed, taost numerous and constant usually in the mesenteric glands, 
spleen, and gall-bladder, but are found in almost all organs, even the mus¬ 
cles, uterus, and lungs (von Drigalski). Cultures made from the intestines 
at autopsy (according to .Jurgens, and also von Drigalski) show that tliev 
ffte very few or can not be cultivated from the rectum up to the csecum, hut 
above this they increase in number, being very numerous iq the d uoden um 
and. jejunum, and practically constant in cultures made from the mucous 
membrane of the stomach. They arc also present in the oesophagus and 
frequently on the t ong ue and tonsils. From endocardial vegetations, from 
maningeal and pleural exudates and from foci of suppuration in various 
parts of the body', the bacilli have also been isolated. A most important and 
remarkable fact is that at times they may lie present in the stools of persons 
who show no symptoms of typhoid fever, but who"have lived in very elpse asso¬ 
ciation .with typhoid-fever patients. ~ This is especially true of children. 

(c) The Bacilli Outside the Body. —Imaturik. water the bacilli retain 
th«r vitality for .weeks, but under ordinary conditions, in competition with 
saprophytes, disappear within a few days. The question of the longevity of 
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the J;yl>hoid bacillus in water is of great* importance, and has been much 
discussed in connection with the supposed pollution of the waters of the Mis¬ 
sissippi* by the Chicago drainage canal. The experiments of E. 0. Jordan 
would indicate that the vitality was retained as a .rule not longer than three 
days after infection. Whether’an increase can occur in water is not finally 
settled. Their detection in the water is difficult } and although tfiey undoubt¬ 
edly have'becn found, many such discoveries previously reported are not cer¬ 
tain on account of "the inaccurate,differentiation of the typhoid bacillus and 
varieties of .the iiitestinal bacillus closely resembling it. Both Prudden and 
Ernst have found it in water filters.. 

There are cities deriving their ice supply from polluted streams with 
low death rates from typhoid fever., Sedgwick and Winslow conclude from 
their etfreful study tliat very few typhoid germs survive in ice. The Ogdens- 
Imrg epidemic in 1 !)02-'03 was apparently due to infection frqm ice. 
Typhoid bacilli were growij .from frozen material in it (Hutchins and 
Wheeler). 

In milk the bacilli undergo rapid development without changing its 
appearance. They may persist for three months in sour milk, and may live 
for several days in butter made from infected cream. 

Bobertson has shown that under entirely natural conditions typhoid bacilli 
may live in the upper layers of the soil for eleven months. Von Drigalski 
-ays if stools which contain typhoid bacilli are kept at room temperature the 
H. ii/jilias/is disappears in a few day-. 

The direct infection by dust of exposed food-stuffs, such as milk, is ve*y 
probable. The bacilli retain their vitality for many weeks: in garden earth 
twenty-one days, i!i tilter-sand eighty-two days, in dust of the street thirty 
days, on linen sixty to seventy days, on wood thirty-two days; on thread kept 
under suitable conditions for a year. • 

Moons of C'ONVjiVA'S'CK. — (a ) Contagion .—Dircbt aerial transmission does 
n ot se em probable. Each ease should be regarded as a possible source of 
infection, and in houses, hospitals, schools, and barracks a widespread epi¬ 
demic may arise from if. Fingers, food, and flies, are the chief means of 
local propagation. It is impossible for a nurse to avoid finger Contamination, 
and without scrupulous care the germs may be widely distributed in a ward 
or throughout a house. Cotton or rubber gloves are used hi some institu¬ 
tions. Even with special precautions and an unusually large proportion of 
nurses to patients, we have not been able to avoid “house” infection at tile 
Johns Hopkins,Hospital. T. B. Futclier has analyzed the 31 eases contracted 
in the hospital among our first 1,500 cases: physicians, 5 * among a total of 
‘•’88; nurses, )5 of>a total of 107; patients, 8 out of a total of 4?.05(i admis¬ 
sions; 4 of thcs(> occurred ill a small ward epidemic. Two orderlies were 
infected while earing for typhoid patients, and one woman in charge of a 
supply room, where she only handled clean linen. Newman concludes from 
his study of eiiterie in London that direct personal infection, and infection 
through food are the two common channels for its propagation. 

(b) Infft<ljon~of juilar is the most common source tif wide spread epi¬ 
demics, many of which have been shown to originate in the contamination 

—-- —-----i-»- 

* Only three of these were in attendance on typhoid cases. Two of the Hvi* died-. 
Oppenhoimer and Ochsner. 
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of a well or a spring. A very striking one occurred at Plymouth, Pa., in 
1885, which was investigated by Shakespeare. The town, with a population 
of 8,000, was in part supplied with drinkftig-water from a reservoir fed tn 
a mountain stream.' During January, February, and March, in a cottage 
by the side of and at a distance of from (10 to ,80 feet from this stream, a 
man was ilk with typhoid fever. The attendants were in the habit at night 
of throwing out tTie evaenattorts on the ground toward the stream'! During 
these months the ground was frozen and covered with Show* In the latter 
part of March and early in April there was considerable rtrtnfall jind a tlmw. 
in which"a large part of the three months’ accumulation of discharges wa- 
washed into a brook, not <50 feet distant. At the veiy time of this thaw 
the patient had numerous and copious discharges. About the IOth of April 
cases of typhoid fever broke out in the town, appearitfg lor a time* at the 
rate of fifty a day. In all about 1,‘fOO people were attacked. Alt immense 
majority of all the cases were in the yurt ot jibe town which received water 
from the infected reservoir. 

The experience of Maid-tone in 189?,illustrates the wide-spread and seri¬ 
ous character of an epidemic when the water-supply becomes badly contami¬ 
nated. The outbreak began about the middle of September, and within the 
first two weeks .I (HI cases were reported. By October Hit It there were 1.T1S 
cases, and by November ITtli 1.81s cases. In all. hi a population of 35,000. 
about 1 , 1)00 persons were attacked. 

(<■) Typhoid Carrirrx .—The luuilli may persist for years in the bile 
passages and intestines of per-ons in good health. They have been found lo 
Young in the urinary bladder, and by Ilunncr in the gall-bladder, ten and 
twenty years after the fever, and there have been ca-es of typhoid hone lesion 
from which the bacilli were isolated many years after the primary attack 
Within the past few years the work of Sira—long observers has called attention 
to a group of chronic typhoid carriers of the first importance in the spread 
of the disease. One woman, a bakci, had typhoid fever ten years previou-lv 
The bacilli were found iu large numbers in her stools. Everv new eniplovce 
in the bakery sooner or later became seriously ill vtilh tvphoid-likc svmptom-. 
and in two persons ♦he disease proved lalal. Several localized epidemics have 
been traced to these carriers, parliuilaily in a-vlums. as determined hv tie 


Notch asytuins at wliuh 
ok urred, reported 31 case- 


Strassburg obwrvers. l.edingham, in one of tin 

since 180.3 small outbreak* of typhoid fever ha,. 

with 9 fatal. Nothing abnormal could be determined in the water or in tli 
milk, three typhoid carriers were delected. Soper reports an instance u 
which a cook, apparently in perfect health, but m whose stools bacilli ha 
been present in large mimbeiV, had lieen responsible forvthe occurrence o 
typhoid in seven, households in live wars. Apparently Iherf is no limit I 
the length of time in which the bacilli mav remain in the‘bile passages am 
pass into the stools. Dean reports a case of a carrier of twenty-nine Year- 
standing, and instances of even longer duration are recorded • 

(d) lotion of Fond. Milk may he the source of infection. .One n 
he most thoroiig dy.studied epidemics due to tin's cause was that investigate 
by Ballard in Islington. The milk may he conlaminalcd by infected wale 
me-i -n cleaning tin*cans. The milk epidemics have been collected by Krm- 
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Th«* germs limy lie conveyed in ice, salads of various sorts, elc. The 
danger of eating (elery and oilier uncooked vegetables, which lia\e grown 
ill soil .on which infected material has lieen used as a fertilizer, must not 
lie forgotten. 

Oysters. —Much attention his been paid of lafe years to the oyster as a 
source of infection. In several epidemics’ such as that in «Middletown, 
reported fey Conn, that in Naples, by Lav is, ’and in tlfD outbreak which 
, occurred ai Winchester, the chain of circumstantial evidence seems com¬ 
plete. Mos^ suggestive sporadic cases have also been recorded by Broadbent 
and others. .Foote showed that oysters taken from the feeding-grounds in 
rivers contain n larger number of micro-organisms of all sorts than those from 
(he sea. Chauteniesse found typhoid bacilli in oysteis which had lain in 
infected sea-water, even after they had been transferred to and kept' in fresh 
water for a time. ('. W. Field, working in the laboratories of the Department 
of Health, New York (1901), conlirms the observations of both Foftte and 
Chantomosse, but he could ntit determine that the bacilli were able to mul¬ 
tiply within the ovslers. Mosnv, in his report to the French Government 
(1 !M)0), admits the possibility of oyster infection, but lie thinks that the oyster 
plays a very small nilr in-relation to the total morbidity of the disease. Mus¬ 
sels have also been found contaminated with typhoid bacilli, and it is stated 
that dried fish have carried the in fee lion. 

(r) Fill’s.— The importance of Hies in the transmission of the disease 
was brought out very strongly in the Spanish-American War in 1898. The 

h’eport of the Con.. (Heed, Vaughan, and Shakespeare) states that 

“ Hies were undoubtedly the most active agents in the spread of typhoid fever. 
Flics alternately vjsited and fed on the infected ftvcal matter and the food 
in the mess-tent. . . . Typhoid fever was much less frequent among members 
of messes who had their mess-tents screened than it was among thosy who 
took no such precautions." In the South African War there was a perfect 
plague of dies, particularly in the enteric fever tents, and among the army 
surgeons the opinion was universal that tliej had a great deal to do with the 
disseniinarton of the disease. Firth and Horroeks demonstrated the readi¬ 
ness with which Hies, after feeding on typhoid stools #r fresh cultures of 
typhoid bacilli, could infect sterile media. One of the most interesting 
studies on the question was made in the Chicago epidemic of, 1902 by Alice 
Hamilton. Flics iaught in two undrained privies, on the fences of two yards, 
on the walls of two houses, and in the room of a tvphoid-fever patient, were 
mod to inoculate eighteen tubes, and from five of these tubes typhoid bacilli 
"ere isolated. * 

(/) Contamination of the Soil. —Filth, hafl sewers, or cesspools can not 
in themselves cause typhoid fever, but they furnish the conditions suitable 
for the preservation of the bacillus, and possibly for its propagation. 

Dust may bo an important factor, though it has been shown that the 
bacilli die very-quickly when desiccated. In the dust storms during the South 
African YVar the food was’ofien covered with dust. Possibly, too, as Bar¬ 
ringer suggests, the dust on the railway tracks may become contaminated. 
Men w’orking on the tracks urC very liable to infection. 

Mowsa ob XiiV£CT)on.—W hile the bacilhut has its primary seat of action 
in the lymphatic tissues of the intestines, the fever is very largely due ti 
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its growth in the internal organs. As Maelngan very well puts it, thejiciion 
is .dual, one a local specific actioiS of the parasite on the glands of the intes¬ 
tines, and a general action of the organism pn the blood and tissues. A single 
bacillus in ten days, as he says, might produce a billion, and the incubation 
represents the period during which the bacilli are being reproduced. 

We may recognize the following groups:' 1 . Ordinary typhoid fever with 
marl-ed enteric lesion*. An ijnmeuse majority of all the cases are of this 
character; and while the spleen and mesenteric glands arc involved the lym¬ 
phatic apparatus of the intestinal walls hears the brunt t of the' attack. 2.' 
Cases in which the intestinal lesions are very slight, and may bfi found only 
after a very careful search. In reviewing the cases of “ typhoid-.foyer'with¬ 
out intestinal lesions,’’ Opie and Bassett call attention to the faert that in 
many negative cases slight lesions really did* exist, utfiile .ig others death 
occurred so late that the lesions might have healed. IiLLSome cages the 
disease, is a general scptica-inia witli symptoms of severehjjriHcntion and higli 
fever and delirium. In others the main lesions mayVrtn organs—liver, 
gall-bladder, pleura, meninges, or even the endoeardittri Cuses iu^which 
the typhoid bacillus enters the body without m lesion of the intes¬ 
tine. In a number of the earlier cases reporte®i^jpjh the demonstration 
of the typhoid bacillus was inconclusive. In othefs the intestine showed 
tuberculous ulcers, through which the organisms may have entered. But 
after excluding all these, a few cases remain in which the demonstration of 
the typhoid bacillus was conclusive, eases in which death occurred early, and 
yet after a very careful search no intestinal lesions could be found. There 
were 4 cases in this series. l T ndoul»te<lly the intestinal le-ions may be so 
slight as not to be recognizable at autopsy. There is no conclusive evi¬ 
dence that typhoid bacilli ever enter the body except through the intestinal 
tract. 4. Mixed infections. It is well to distinguish, as Drcsehfeld points 
out,'between double infections, as with bacillus tuberculosis, the diphtheria 
bacillus, and the plasmoilia of Lavcran, in which two different diseases are 
present and can be readily distinguished, and the true mixed or secondary 
infections, in which the conditions induced by one organism favor the growth 
of other pathogenic forms; thus in the ordinary typhoid-fever cases sec¬ 
ondary infection with the colon bacillus, the streptococcus, staphylococcus, 
or the pneumococcus, is quite common. .">. Pam-typhoid infections. In 
1898 Gwyn reported a remarkable case from my clinic, which presented all 
of the clinical features of typhoid fever, but in which no serum reaction with 
fl. typhosus was present. From the. blood of this patient he isolated in pure 
culture a bacillus, differing from II. typhosus, but having properties inter¬ 
mediate between B. typhosus and B. eoli. This organism resembled one 
which was isolated in 1897 by Widal from an oesophageal*’abscess, and which 
he called a para-colon bacillus. In 1900 Cushing reported from the Johns 
Hopkins Hospital the cultivation of a similar organism from a costo-chon- 
dral abscess following an attack resembling typhoid fever. These organisms 
belong in a group which also contains It. ente.ritidis, described ns the cause 
of meat poisoning, and also several varieties causing diseases in animals. 
Since 1900, following the introduction of.more accurate bacteriological 
methods, similar organisms have been cultivated from numerous cases (now 
many hundreds) Clinically like mild typhoid. ' Enlargement of the spleen 
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has Men quite constantly present, while;rose,spots have been frequently seen, 
nail intestinal symptoms, even haemorrhages, have occurred, but perforation 
*' a!# " ot met wi th. Many eases have a very brief but acute course, re- 
Kinblmg food poisoning. The sequelae of ordinary typhoid fever may occur, 
and the para-typhoid organism has been isolated from the lesions of osteo- 
nyvelitis, an inllamed testis, and a cliondroste’rnal abscess. In the ordinary 
work of a.medical clinic the cases are not very common. There were only 8 in 
11"’ ] ® st 5 ,p0.eases in. my series. There have been about 15 autopsies (Birt), 
imi.i j uiUi.enterL> lesions. There is nothing in the clinical or anatomical 
features* to- differentiate it from ordinary typhoid, and for practical pur- 
po.-os thuyvmay be considered the same disease. The question is a bacterio- 
logical one, and the diagnosis rests upon the cultural peculiarities of the 
orgamsn* isolaiHt fr«h the blood or stools, and upon the agglutination tests. 

Lycal Ig/ectigl^The typhoid bacillus may cause a local abscess, cystitis, 
or eholccystitiTwBBK evidence of a general infection. 1. Terminal hjphoid 
mjcdwm In rajJgPatgnces tiie bacillus causes a fat* infection towards the 
enuof other oiseaQM^ Jgyt subjects may, of course, be* typhoid carriers. In 
two cases of maiigna^gy^se at the Johns Hopkins Hospital the bacilli 
aeie isolated from the^Boaf and there were no intestinal lesions. 

Products of the Growth of the Bacilli .—Brieger isolated from cultures 
a poison belonging to the group of ptomaines—typhotoxin. Later he and 
Fraonkel isolated a poison belonging to the group of .toxalbumins. Accord¬ 
ing to Pfeiffer, the chief poison belongs to the intracellular group of toxins. 
Skimpy Mai tin lias isolated a poison which is in the nature of a secretion, 
! mt (lot ' s not differ from that contained within the bacterial cell. Injected’ 
into animals it causes lowering of teni|)erature, diarrhoea, loss of weight, and 
degeneration of tire myocardium. Its chemical nature is not known. Sim- 
il.ii. but weaker, poisons may also be isolated from cultures of Bacillus.,coli 
ami other members df this group. Xo toxins have.yet been isolated which 
inu-ie changes in animals at all comparable to typhoid fe\er in human beings. 
Macfadyen and Howland, by mechanically breaking up the bacilli after they 
had been titizen by means of liquid air obtained toxins, which injected into 
monkeys had both antitoxic and antibacterial properties. 

Morbid Anatomy. I \testini.s. —A catarrhal condition exists through¬ 
out the small and large bowel. Specific changes occur in the .lymphoid ele¬ 
ments, chiefly at file lower end of the ileum. The alterations which occur 


arc most conveniently described in four stages: , 

L Hyperplasia , which involves the glands of Peyer in the jejunum and 
ileum, and to a variable extent those in the large intestine. The follicles 
me swollen, gravisluwhite. and the patches may project 3 to 5 nun., or may be 
j-ull more prominent. '1 he solitary glands, which range in size from a pin's 
'lead to a pen, are usually deeply imbedded in the submueosa, but project to 
a variable extent. Occasionally they arc very prominent, and may be almost 
I" duuculated. Microscopical examination shows at the outset a condition of 
li.'perrenjia of the follicles. Later there is a great increase and accumula¬ 
tion of cells of the lymph-tissue which may even infiltrate the adjacent 
imicosa and the muscularis; and the blood-vessels are more or less com¬ 


pressed, which gives the whitish, anaemic appearance to the follicles. T,he 
cells have all the characters of ordinary lymph-corpuscles. Some of them, 
0 
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however, are larger, epithelioid ami contain several nuclei. Occasional! 
cells containing red blood-corpuscles arc seen. This so-called medullary in lif 
tration, which is always more intense toward the lower end of the iMnn 
reaches its height from the >yg || i_h to the tenth day and then undergoes on t 
of two changes, resolution or necrosis. Death very rarely takes place at tin, 
stage. Evolution is accomplished by a fatty and granular change in t,, 
cells, which are destroyed and absorbed. A curious condition oftlie patch., 
is produced at this stage, in which they have a reticulated appearance, tli 
plaques a surface reticulee. The swollen* follicles in the Quitch .undergo re-, 
lution and shrink more rapidly than the surrounding framework, or what i 
more probable the follicles alone, owing to the intense hyperplasia, boioiu, 
necrotic and disintegrate, leaving the little pits. In this process superlii 1.1 
haemorrhages may result, and small ulcers may originate bv the fusion u, 
these superlicia! losses of substance. 

EScept histologically there is nothing distinctive in the hyperplasia of tin 
lymph-follicles; but djmrt from enteric we farclv see in ailiilts a marknl 
affection of these glands with fever. In children, however, it is not uncom- 
mon when death lias occurred from intestinal affections, and it is also nut 
with in measles, diphtheria, and starlet fever. 


2. Necrosis and Sloughinij —W hen the hyperplasia of the lvmph-folli' le* 
reaches a certain grade, resolution is no longer possible. The blood-\e—. |, 
become choked, there is a condition of amemie neero-is, and slouglis form 
which must be separated and thrown off. The neero-is is probably due in 
^jreat part to the direct aition of tin* bacilli. Aieordnur to M a 11 o ry. then- 
Occurs a proliferation of endothelial icIK due to the action of a toxin. Tlte-i 

cells are phagocytic in character, and the swelling of tlm intestinal lvujpl.I 

tissue is due almost entirely to their format ion. The nei rods, he think-, 
is dge to the occlusion ol the vein- and capillaries by librinous thrombi, wlmh 
owe their origin to degeneration of phagocytic cel Is.beneath tile lining endo¬ 
thelium of the vessels. The process may be superficial, affecting onlv ihe 
upper part of the mucous coat, or it max extend to and involve tlie siil.mn- 
CO»a. The “slough” may sometime- lie upon the IVver's paieli -caned 
involving more than the ep.tl.eliu.n (Mareb.iml). It is'alwav- more jniei,-, 
toward the lleo-cieeal valve, and in very seven- eases the greater part of tie 
mucosa of tip- last foot of the ileum may be converted into a brovvnish-hhu I- 
eschar. The necrotic area in the solitary glands forms a yellowish , 
.which often involves only the most prominent point of a follicle The extc ’ 
of the necrosis is very variable. It may pa- deep into the muscular com, 
reaching to or even perforating the perilomcinn. 

. 3 ’ Ulceration.— The separation of the neerotie tissue— -the sloiediin ' - 

is gradually effected from the edges inward, and results in*. fonua.ma 

llZfT’ "“."““l" 4 " 11 ° r < ll|- ectly proportionate to ,!„■ 

Zv 1 J CT0 7 1 t th( ' «‘««ire thick,Jss of the ... 

SI f Hf '»».'• '«• small and shallow. 

More commonly the slough ,n separating exposes the submneosn and nm- 
eularis, particularly the latter, which forms the floor of a majority of •ill 
typhoid ulcers. It is not common for an entire IVyer’s patch to «h,i..di 
avfay, and a perfectly ovoid ulcer opposite to the mesenterj is rarely seen. 
Irregularly oval and rounded forms arc most common. A large patch mav 
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I rodent *tliree or four ulcers divided by septa of mucous membrane. The 
■nniSai 6 or 8 inches of the mucous membrane of the ileum may form a 
n#e ulegr, in which are here and there islands of mucosa. The edges of 
1( . ulcer are usually swollen, soft, sometimes congested, and often under¬ 
lined. At a late period the ulcers near the valve may have very irregular 
lunious borders. The base of a typhoid ulcer is smooth and c/ean, being 
i-ually foiled of the submucosa or of the mu&eularis. 

, There may l>6 large ulcers near the valve and swollen hypersemie patches 
,|- l’eyer in tlje uppttr part of the ileum. 

■1. Healing *—This begins with the. development of a thin granulation 
n-Mie which covers the base. Occasionally an appearance is seen as if an 
her had healed in one place.and was extending in another. The muc-osa 
.raduallj* extends froth the edge, and a new growth of epithelium is formed, 
i'he glandular elements are reformed; the healed ulcer is somewhat depressed 
ind is usually pigmented. In /loath (Jitring relapse healing ulcers may be 
een in some jihtelies with fresfi ulcers in others. 

Wo may sav, indeed, that healiijg begins with the separation of the 
loughs, as, when resolution is impossible, the removal of the necrosed part 
s the first step in the process of repair. In fatal eases, we seldom meet with 
nidences of cicatrization, as the majority of deaths occur before this stage 
< reached. It is remarkable that no matter how extensive the ulceration has 
been, healing is never associated with'stricture, and typhoid fever does not 
ippear as one of the causes of intestinal obstruction. Within a very short 
nine all traces of the old ulcers disappear. 

LuidE Ivi'KSTixi:.—The cieeum and colon are affected in about one third 
if the eases. Soniotimes the solitary glands are greatly enlarged. The 
liters are usually larger in the ea-eum titan in the colon. 

J’ekpoimtiox of Tin: Bowel. —Incidence at Autopsy .—J. A. Scott’s 
tgures, embracing !l.Ti:( eases from recent English,iQanadian, and American 
sources, give 351 deaths from perforation among 1.037 deaths* from all 
tames, a percentage of 33.8 of the deaths and 3.8 of the cases, ffhc German 
statistics givfc a much lower proportion of deaths from perforation; Munich 
in 2.000 autopsies, 5.7 per cent from perforation; Basle in 2.000 autopsies. 
1.3 per cent from perforation;'Hamburg in 3.080 autopsies. 1.2 per cent 
from perforation (Hector Mackenzie, Lancet. 1003). At the Johns Hopkins 
Hospital among 1.500 cases of typhoid fever there were -13 with perforation. 
Twenty of these were operated upon, with 7 recoveries. One other ca-e died 
of the toxaemia on the eighth day after operation. At the Pennsylvania llos- 
t’Oal there were $0 eases of perforation among 1.018 cases. Chomel remarks 
that “the accident. i» sometimes the result of ulceration, sometimes of a true 
Cellar, and sometimes it is produced by the distention of the intestine, caus¬ 
ing (he rupture of tissues weakened bv disease." As a rule, sloughs are 
adherent about, the site of perforation. The site is usually in the ileum. 
333 limes in Hector Mackenzie’s collection of 2d l cases: the jejunum twice. 
H 11 ' large ^intestine 22 times, find the appendix 0 times in his series. As a 
T1| le, the perforation occurs within twelve inches of the. iloo-civeal valve. 
There may be two or three separate perforations. J. A. Scott describes two 
distinct varieties: first, the more common single, circular, .pin-point in size, 
due to the extension of a necrotic process through the base of a small ulcer. 
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The second variety, produced l^v a large area of tissue becoming .necroty 
ranges in size from the finger-tip to 3 cm. iu diameter. 

Death from Itivmorrhage occurred in 99 of the Munich cases, qnd in' 1 
of lST dcathS ln my 1,500 cases. The bleeding seems to result directly fmn 
the separation of the sloughs. I was note able in any instance to find tin 
bleeding vessel. In one case only a single patch had sloughed, and a iiyi 
clot was adherent to it. Thd bleeding may also come from the «oft swollci 
edges of the patch. • « „ 

The mesenteric glands show hyperasmia and subsequently become great h 
swollen. Spots of necrosis are common. In several of my cases suppuration 
had occurred, and in one a large abscess of the mesentery was present. The 
rupture of a softened or suppurating mesenteric gland, of which there arc 
only five or six cases in the literature, may cause cither fatal luemorrhage or 
peritonitis. LeConte has successfully operated upon the latter condition. The 
bunefi of glands in the mesentery, at the lower end of the ileum, is especially 
involved. The retroperitoneal glands are also swollen. 

The spleen is invariably enlarged ip the early stages of the disease. In 
11 of my series it exceeded 20 ounces (000 grains) in weight, in one 900 
grams. The-tissue is soft, even diffluent. Infarction is not infrequent. Rap¬ 
ture may occur spontaneously or as a result of injury. In the Munich autop¬ 
sies there were 5 instances of rupture of the spleen, one of which resulted 
fromjLgangrenous abscess. 

The bone-marrow shows changes very similar to those in the lymphoid 
,tissues, and there may be foci of necrosis (Longeope). 

The liver shows signs of parenchymatous degeneration. Early m the di¬ 
ease it is liypera'inic, and in a majority of instances it.is swollen, somcwb.it 
pale, on section turbid, and microscopically the cells are very granular and 
loaded with fat. Nodular areas (microscopic) occur in many cases, n- 
described by Hanford.' Heed, in Welch's laboratory, could not determine 
any relation between the groups of bacilli and these areas (Studies II). Some 
of the nodules arc lymphoid, others are necrotic. In 12 of the Munich autop¬ 
sies liver abscess was found, and in 3, acute yellow atrophy. In 2 of the 
series liver’abscess occurred. Pylephlebitis may follow abscess of the mesen¬ 
tery or perforation of the appendix. Affections of the gall-bladder are lmt 
uncommon,'and are fully described under the clinical features. 

Kidneys. —Cloudy swelling, with granular degeneration of the cells nt 
the convoluted tubules, less commonly an acute nephritis, may be present. 
Rayer, Wagner, and others described the occurrence of numerous smnll arr.i- 
infiltrated with round cells, which may have the appearance of lymphomata, 
or may pass on to softening and suppuration, producing, the so-called mil""'!! 
abscesses, of w.hich there were 7 cases in this series. The typhoid bacilli h.iu* 
been found in these areas. They may also be found in fne urine. The kid¬ 
neys in cases of typhoid bacilluria may show no changes other than cloudy 
swelling. Diphtheritic inflammation of the pelvis of the kidney may on US 
It was present in 3 of my cases, in one of which the tips of the papilla* " 
also affected. Catarrh of the bladder is not uncommon. Diphtheritic inll i" 1 ' 
mation of this viscus may also occur. Orchitis is occasionally met with. . 

• HEseniATOitY.OnoANs.—-Ulceration of the larvnx occurs in a certain unite 
ber of cases; in the Munich series it was noted 107 times. It may come oil 
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at the same time as the ulceration in the ilpum. It occurs in the posterior 
the insertion of the cords, at the base of the epiglottis, and on the 
nryiepiglottidcan folds. The cartilages are very apt to become involved. In 
ihe later periods catarrhal and diphtheritic ulcers may be present. • • 

CEdema of .the glottis was present in 20 of the Munich cases, in 8 of 
uhich tracheotomy was performed. Diphtlierftis of the pharynx and larynx 
is not very.uncommon. It occurred in a most extensive fbrm in 2 of my 
rases. »kobflJ pneumonia may be found early in the disease (see Pnf.cmo- 
rvi’iiu's), or .it mar be a lute event. Hypostatic congestion and the con¬ 
dition of the lung spoken of as splenization are very common. Gangrene 
of.the lung occurred in 40 cases in the Munich series; abscess of the lung 
in 14; haemorrhagic infarction,in 129. . Pleurisy is not a very common event. 
•Fibrinou| pleurisy oceurred in about ’0 per cent of the Munich cases, and 
empyema in nearly 2 per cent. 

Changes in the Circulatory System. —Heart Lesions,-i-Endocafditis, 
while not a common complication. is probably more frequent than is generally 
supposed. It was present without being suspected in three out of 101 autop¬ 
sies in this scrips, while in three other cases of my series the clinical symp¬ 
toms suggested its. presence. The typhoid bacilli have been found in the 
vegetations. Pericarditis was present in 14 cases of the Munich autopsies. 
Myocarditis is not very infrequent. In protracted cases the muscle-fibre is 
.usually soft, flabby, and of a pale yellowish-brown color. The softening may 
je extreme, though rarely of the grade described bv Stokes in typhus fever, 
li which, when held apex up by the vessels, the organ collapsed over the hand, 
brining a mushroom-like cap. Microscopically, the fibres may show little 
ir no change, even wjien the* impulse of the heart has been extremely feeble. 

\ granular parenchymatous degeneration is common. Fatty degeneration 
nay be present, particularly in long-standing cases with anaemia. The 
valine change is not common. The segmenting myocarditis, in which the 
emont substance is softened so that the muscles separate, has .also been 
ound, but prolmbly as a post-mortem change. 

Lesions of the Hlood-irsxeh. —Changes in the arteries are not infrequent, 
n 21 of 52 cases in our series, in which there were notes on the state of the 
orta, fresh endarteritis was present, and in 13 of (52 cases in which the eondi- 
, am of the coronary arteries was noted similar changes were founjl (Thayer). 

I Arteritis of a peripheral \ e-sel with thrombus formation is not uncom- 
jiaon. Bacilli have been found in the thrombi. The artery may be blocked 
11>> a thrombus of cardiac origin—an embolus—but in the great majority of 
jbistanoes they ard autochthonous and due to arteritis, obliterating or partial. 
Thrombosis in the vejns is very much more frequent than in the arterie-. but 
is not such a sdrious event. It is most frequent in the femoral, and in the 
left more often tlia/l the right. The consequent es are fully considered under 
the symptoms. 

Xekvous System. —There are very few obvious changes met with. Men¬ 
ingitis is extremely rare, li occurred in only 11 of the 2.000 Munich cases. 
The exudStion may he either serous, sero-fibrinous, or purulent, ami typhoid 
hncjlli have been isolated. Five eases of serous and one of purulent nieiiin- 
gitis occurred in our series (Cole). OptieJieuritis. which peeurs sometime^ 
h typhoid fever, has not, so far as I know, boon described in connection with 
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the meningitis. The anatomical lesion of the aphasia-seen not infrequently 
in children—is not known, possibly it is an encephalitis. Parenchymatous 
changes have been met with in the peripheral nerves, and appear to be not 
very uncommon, even when there have been no symptoms of neuritis. 

The voluntary- muscles show, in certain, instances, the changes described 
by Zenker,, which occur, however, in all long-standing febrile affections, and 
are not peculiar'to typhoid fever. The muscle substance withiq the sarcu- 
lemma undergoes either a granular degeneration or a hailing transformation. 
The abdominal muscles, the adductors df the thighs, and the. pectorals are 
most commonly involved. Rupture of a rectus abdominis lyis been found 
post mortem. Haemorrhage may occur. Abscesses may develop in the 11111 - 
cles during convalescence. t 

Symptoms. —In a disease so complex as typhoid feuer it will be ( well fir-t 
to give a general description, and then to study more fully the symptom-,^ 
complications, and sequel* according to the individual organs. 

General Description. —The period of incubation lasts from “ eight in 
fourteen days, sometimes twenty-three" (Clinical Society), during whhli 
there are feelings of lassitude and inaptitude for work. The onset is rarely 
abrupt. In the 1,500 cases there occurred at onset chills in 33-1, headache in 
1,117, anorexia in 825. diarrhoea (without purgation) ill 5Hi, epistaxis in 
323. abdominal pain in 113, constipation in 210, pain in right iliac fo.—a 
in 10. The patient at last takes to lus bed, from which event, in a majority 
of eases, the definite onset of the disease may be dated. During the first 
week there is, in some cases (but by 110 means in all, as lias long been taught). 
i steady rise in the fever, the evening record rising a degree or a degree ami 
1 half higher each day, reaching 103° or 101°. The pulse is rapid, from loo 
to 110, full in volume, but of low tension and 'iltuullyi'fttie; the tongue i< 
loajed and white; the abdomen is slightly distended and tender. Unless the 
fever is high there is nQ delirium, hut the patient eqmplains of headache, ami 
there may.be mental confusion and wandering at night. The bowels may hr 
constipated, or there may be two or three loose movements daily. Toward 
the end of the week the spleen becomes enlarged and the rash appears in the 
form of ro.'ic-eoloml spots, seen first on the skin of the abdomen. Cough and 
bronchitic symptoms are not uncommon at the outset. 

VA In the second week, in eases of moderate severity, the symptoms become 
aggravated; the fever remains high and the morning remission is slight. 
The pulse is rapid and loses.its dicrotic character. There is no longer head¬ 
ache, but there are mcutal -torpor and dulness. The face looks heavy; I he 
lips are dry; the tongue, in severe cases, becomes drv also; The abdominal 
symptoms, if present—diarrhoea, tympanites, and tenderness—become aggro- 
1 rated. Death^may occur during this week, with pronounced nervous symp- 
Itoms, or, toward the end of it, from haemorrhage or perforation. In nnld 
cases the temperature declines, and by the fourteenth day may lie normal 

In the third week , in cases of moderate severity, the pulse ranges frein 
110— to 130; the temperature now shows marked morning remissions, and 
there is a graduaj decline in the fever. The loss of flesh is now more noth <“ 
able, and the weakness is pronounced. Diarrhma and meteorism may new 
occur for the first time. Unfavorable symptoms at this stage are the pul¬ 
monary complications, increasing feebleness of the heart, and pronounced 
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delirium, «with muscular tremor. Special dangers are perforation and hsem- 
.orrhage. 

•With the fourth week, in a majority of instances, convalescence begins. 
'L’he ^temperature gradually reaches the normal point, the diarrhoea stops, 
the tongue cleans, and the desire for food returns, in severe cases the fourth 
and even the fifth week may present an aggravated picture of the .third; the 
patient groys weaker, the pulse is more rapid aud.feeble, the* tongue dry, and 
the abdomen^distended, lie lies in a condition of profound stupor, with low 
muttering delirium .and subsultus tindinum, and passes the faeces and urine 
involuntarily.’.Heart-failure and secondary complications are the chief dan¬ 
gers of this period. 

In the fifth and sixth weeks protracted eases may still show irregular 
fever, nnfl convalescence may not set ih until after the fortieth day. In this 
period we meet with relapses in the milder forms or slight recrudescence of 
the fever. AtJLhis tinie, too, occur many of the complications and sequelae. 

Special Fkattres anii SWurroxiS.— Mode of Onset .—As a rule, the 
symptoms come on insidiously, and the patient is unable to fix definitely 
the time at which he began to feel ill.* The following are the most important 
deviations from this common course: 

(a) Onset with Pronininci'il. sometimes Sudden. Xrrrons Manifestations. 
—Headache, of a severe and intractable nature, is l>v no means an infrequent 
initial symptom. Again, a severe facial neuralgia may for a few days put 
the practitioner off his guard. Tn cases in which the patients have kept about 
and. as they say, fought the disease, the very first manifestation may be pro¬ 
nounced, delirium. Such patient3 may even leave home and wander about? 
for days. In rare ceases tile disease sets in with the most intense, cerebro¬ 
spinal symptoms, simulating meningitis—severe headache, photophobia, re- 
Ifaction of the head, twitching of the muscle*, and even convulsions. Occa¬ 
sionally drowsiness, stuppr. and signs of basilar meningitis may exist for ten 
days or more before the characteristic symptoms develop: the onset may be 
mth mania. 

t h) With. Pronounced Pulmonary Symptoms .—The initial bronchial 
catarrh may he of great severity and obscure the other features outlie disease. 
More striking still are those eases in which the disease sets in with a single 
chill, with pain.in the side and all the characteristic features of lobar pneu- 
nionm. or of acute pleurisy; or tuberculosis is suspected. 

('•) With Intense Uaslro-intcstinal Symptoms .—The incessant vomiting^ 
and pain may lead to a suspicion of poisoning, or the case may be sent to 
flu: surgical wards for appendicitis. 

(d) With symptoms of an anile nephritis, smoky or bloody urine, with 
much albumin*and tube-casts. 

(r) Ambulatory Form .—Deserving of especial mention fire those cases 
of typhoid fever in which flip patient keeps about and attempts to do work, 
or perhaps takes a long journey to his home. lie may come under observa¬ 
tion for the first time with a •temperature of 104° or 105°. and with the rash 
"'ell out.* Many of these eases run a severe course, and in general hospitals 
tl'ty contribute largely to the total mortality. Finally, there are rare in¬ 
stances in which typhoid is unsuspected until perforation, or a profuse haem- 
orrhage from the bowels occurs. 
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Facial Aspect, — T?«r| y ip the diseas e the cheeks, arc llifshed andi fha, eyes 
brigh t. T oward I hfycnd of the &rst week the expression becomes moroJh.t- 
less, and when the disease is well established the patient has a dull.and. heavy 
look. There is never the rapid anaemia of malarial fever, and the color of the 
lips and cheeks may be retained even to the,third week. 

Feyek— (a) Regular Course.. (Chart TI.) —In the stage of invasion the 
fever rises steadily during tie first five or six days. The evening temperatim 
is about a degree or a degree and a half higher than th§ morning remission, 
so that a temperature of 104° or 105° is not uncommon by .the end of the lir-f 
week. Having reached the fastigium or height, the fever then ‘persists wiili 
very slight daily remissions. The fever may be singularly persistent ami 
but little influenced by bathing or other measures. At the end of the second 
and throughout the third week the temperature 'becomes jnore distinctly remit¬ 
tent. The difference between the morning or evening record may be 3° or 4", 
and the morning temperature may even be normal. ICfalls by lysis, and the ' 
temperature is not considered normal'until th« evening record is at 98.2'. 

(6) Variations from the typical temperature curve are common. We do 
not always see the gradual step-like asbent in the early stage; the eases do 
not often come under observation at this time. When the disease sots in 


with a chill, or in children with a convulsion, the temperature may rise at 
once to 103° or 104°. In many cases defen escenee occurs at the end of the 
second week and the temperature may fail rapidly, reaching the normal 
within twelve or twenty hours. An inverse typo of temperature, high in t lie 
morning and low in the evening, is occasionally seen but has no especial 
Significance. 

Sudden falls in the temperature may occur; thus, as shown in Chart IV, 
a drop of 0.4° may follow an intestinal haunorrhngo, and the fall mnv be u rv 
apparent even before the blood has appeared in the stools. Sometimes dur¬ 
ing the anaemia which follows a severe haemorrhage from the bowels there am 
remarkable ( oscillations in the temperature, Hvperpyrcxia is rare. In onlv 
58 of 1,500 cases did the fever rise above 100°/ Before death the fever mav 
rise; the highest 1 have known was 1_09.5°. 

(c) Post-typhoid Variations. (1) Recrudescences .—After a normal tem¬ 
perature of perhaps five or six days, the fever may rise suddenly to 102 or 
103°, without constitutional disturbance, furring of the tongue, or abdomi¬ 
nal symptoms. After persisting for from two to four days the tempera¬ 
ture falls. Of 1,500 cases, 92 presented these post-tvphoid elevations, brief 
notes of which are given in the Studios on Tvphoid Fever. Constipation, 
errors in diet, or excitement inav cause them. These attacks are a frouuent 
source of anxiety to the practitioner. They arc verv common, and it is not 
always possible to say upon what they depend. As a rule, if the rise in tem¬ 
perature is the result of the onset of a complication, such as pleurisy or 
thrombosis, there is an increase in the leucocytes. Naturally one suspods 
at the outset a relapse, but there is an absence of the step-like ascent, and 
as a rule the fever falls after lasting a few days,, 

( 2 ) The Sub-febrile Stage of Convalescence .—In children, in very nerv¬ 
ous patients, and in cases with anamiia, the evening temperature may keep 
up for weeks after the tongue has cleaned and the appetite has returned. 
This may usually be disregarded, and is often best treated by allowing tie' 
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Chart TI.—Typhoid Peter with Relapse. 
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patient to get up, and by stopping the use of the thermometer. Of .course 
it is important not to overlook any latent complications. 

(3) Hypothermia. —Low temperatures «in typhoid fever are common, 
following the tubs, or spontaneously in the third and fourth week in the 
periods of marked remissions, and following luemorrhage. An interesting 
form is the persistent hypothermia of convalescence. For ten days or more,, 
particularly in tin? protracted eases with great emaciation, the tcpiperature 
may be 96.5° or 97°. It is of no special significance. 

(d) The Fever of the Relapse.—This, Is a repetition in many instances 
of the original fever, a gradual ascent and maintenance for a,few days at 
a certain height and then a gradual decline. It is shorter than the original 
pyrexia, and rarely continues more than two or three weeks. (Chart II.) 

(c) Afebrile Typhoid. —There are eaVes described in which the chj,cf fea¬ 
tures of the disease have been present without the existence of fever. They 
are extremely rare in this country. I have seen a case, afebrile at the thir¬ 
teenth day. and in which the rose spotk and oHer features persisted till the 
twenty-eighth day. 

(/) Chills occur (fl) sometimes wifi! the fever of onset; (b) occasion¬ 
ally at intervals throughout the course of the disease, and followed by sweats 
(so-called sudoral form) ; (c) with the advent of complications, pleurisy, 
pneumonia, otitis media, periostitis, etc.; (d) with active antipvretie treat¬ 
ment by the coal-tar remedies; (<■) occasionally during the period of defer¬ 
vescence without relation to any complication or sequel, probably due to a 
septic infection; (/) according to Tlerringham, chills may result from con¬ 
stipation. There are cases in which throughout the latter half of the disease 
chills recur with great severity. (See Chills in Typhoid (fever. Studies II.) 

Skiw—T he characteristic rash of the di-ease consists of hyperannic spots, 
widely appear from the seventh to the tenth day, usually at first upon the 
abdomen. They are slightly raised, flattened papules, which can be felt dis¬ 
tinctly by tli,e finger, of a rose-red color, disappearing on pressure, and rang¬ 
ing in diameter from 2 to I mm. They were present in 93.2 per cent of the 
white patients and 20.6 per cent of the colored. Thcv come out in> successive 
crops, and after persisting for two or Ihree days they disappear, occasionally 
leaving a brownish stain. The spots may be present upon the back, and not 
upon the abdonien. The eruption may be very abundant over the whole skin 
of the trunk, and on the extremities. There were 81 in which they occurred 
oy the arms, 17 on the forearms, 43 on the thighs, legs 15, face 5, hands 3. 
llie cases with very abundant eruption are not necessarily more severe. As 
already noted, the typhoid bacilli have been found in the spots." Of variations 
in the rash, frequently the spots are capped by small vehicles. Cases that 
have not been carefully sponged may show sweat vesicles, either miliary or 
sudaminal. In 38 cases in my series there were purpuric‘Spots. Three of 
the cases were true haemorrhagic typhoid fever. The rash may not appear 
until the relapse. In 21 cases in our series the rose spots came out after the 
patient was afebrile. 

A branny desqugmation is not rare in children, and common in' adults 
after hydrotherapy. Occasionally the skin peels ofE in large flakes. 

Anujng other skin lesions in typhoid fever the following may be-men- 
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Exifthvma .—It is not very uncommon in the first week of the disease to 
find a diffuse erythematous .blush—E. typt’osum. Formerly we thought this 
might be due to quinine. . 

The tache cerebrate, a red line with white borders, is readily produced 
bv drawing the nail over the skyi, a vaso-motor phenomenon of no special sig¬ 
nificance. Sometimes the skin may have a peculiar mottled piqk and white 
appearance. E. exudativum, E. nodosum, and .urticaria may be present. 

IfiT/irs. —Ilerpqs is certainly rare in typhoid fever in comparison with 
lls great frequency in malarial fVver and in pneumonia. It was noted in 
■pi of our l.qOO cases, usually on the lips. 

The taches bleualres — Peliomala—Macula: ccrulrr. —These are pale-blue 
or steel-gray spots, subcuticular, fiom 1 to 10 mm. in diameter, of irregu¬ 
lar online and moat abundant about the chest, abdomen, and thighs. They 
sometimes give a very striking appearance to the skin. They are due.lo lice 
(see Pediculosis). 

Skin Gangrene. —Tn eliihfrrbn npinS. may occur; as reported by McFarland 
in the Philadelphia epidemic of 18S18 there were many cases with multiple 
areas of gangrene of the skin. The nose, ears, and genitals may be attacked. 

Sir calx .—At the height of the fever the >kin is usually dry. Profuse 
sweating is rare, but it is not very uncommon to set 1 the abdomen or chest 
limi't with perspiration, particularly in the reaction which follows the hath. 
Sweats in some instances constitute a striking feature of the disease. They 
may occasionally he associated with chilly sensations or actual chills. Jae- 
i oud and others in France have especially described this sudoral form of 
typhoid fever. There may he recurring paroxysms of chill, fever, and sweifts 
(even several in twenty-four hours), and the case may be mistaken for one 
of intermittent fc\er. The fever toward the end of the second week and 
during the third week may be intermittent. The characteristic rash is usu¬ 
ally present, and. if absent, the negative conditioq of the blood is sufficient 
to exclude malaria. The sweating may occur chiefly in the third and fourth 
weeks. 

(Edema of the skin occurs: 1. As the result of vascular obstruction, most 
commonly of a vein, as in thrombosis of the femoral vein. ’'...In connection 
"ith nephritis, very rarely. 3. In association with the amentia and cachexia. 
A yellow color of the palms of the hands and of the soles of the feet is not 
uncommon. The hair falls out after the attack, but complete baldness is rare. 
I have once seen permanent baldness. The nutrition of the nails sudors, aijd 
during and after convalescence transverse ridges may occur. A peculiar odor 
is exhaled from the skin in some cases. Whether due to a cutaneous exhala¬ 
tion or not, there certainly is a very distinctive smell connected with many 
patients. Nathan Smith describes it as of a “semi-cadaverous, musty char¬ 
acter.” 

Tinea: atrophica \—Tfines of atrophy may appear on the skin of the abdo¬ 
men and lateral aspects of the thighs, similar to those seen after pregnancy. 
They have been attributed,to neuritis, and Duckworth has reported a case 
in which the skin adjacent to them was hyperawthetic. 

, Bed-sores are not uncommon in protracted cases, with great emaciation. 
As a rule, they result from pressure and are seen upon the sacrum, more 
rarely the ilia, the shoulders, and the heels. These are less common, I tKink, 
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since the introduction of hydrotherapy. Scrupulous care and watch fulness 
do much for their prevention, but it is to be remembered that in cases with 
profound involvement of the nerve ccntres»acute bed-sores of the back ami 
heels may occur with very slight pressure, and with astonishing rapidity.^ 

Boils constitute a common and troublesome sequel of the disease. They 
appear to be,more frequent after hydrotherapy. 

V Circulatory System. —The blood presents important changes.. The fol¬ 
lowing statements are based on studios which it. S. T (layer has made in 
my wards (Studies I and IT!): ‘During the first two weeks there may be 
little or no change in the blood. Profuse sweats or copious djprrhoea may, 
as Hayem has shown, cause the corpusofes—as in the collapse stage of cholera 
—to rise above normal. In_lkc third week a fait usually takes place in cor¬ 
puscles and hemoglobin, and the number may sink rapidly even to l.JOO.OOO 
per c. mm., gradually rising to normal during convalescence. jAMien the 
patient«first gets up, there may be a slight fall in the number of corpuscle-.. 
The average maximum loss is about 1,01)0,000 tdi the c. mm. 

The amount of'htemoglobin is always reduced, and usually in a greater 
relative proportion than the number of' red corpuscles, and during recov¬ 
ery the normal color standard is reached at a later period. ' Lcueopenia— 
r hypoleucocytosis—is present throughout the course. Gold baths iuerea-e 
temporarily the number of leucocytes in the peripheral circulation. The 
absence of leucocytosis may be at times of real diagnostic value in distinguish¬ 
ing typhoid fever from various septic fevers and acute inflammatory processes 
The polymorphonuclear leucocytes are normal in number, while the lympho¬ 
cytes are relatively increased. When an acute inflammatory process occurs in 
typhoid fever the leucocytes show an increase in the polynuclear forms, and 
this may be of great diagnostic moment. 

The accompanying blood-chart shows these changes well. (Chart III.) 

The post-typhoid anaqnia may reach an extreme .grade. In one of my 
cases the blqod-corpuscles sank to 1. 300.000 per c. mm. and the lnvmoglobin 
to about 20 per cent. These severe grades of anaunia are not common in 
my experience. In the Munich statistics there were 54 cases with general 
and extreme jnamiia. 

Of changes in the blood plasma very little is known. 

The pulse in typhoid fever presents no special characters. It is increased 
in rapidity, but not always in proportion to the height of the fever, and thh 
WJ be a very special feature in the early stages. As a rule, in the first week 
it is above 1QQ, full in volume and often dicrotic. There is no acute disease 
with which, in the early stage, n dicrotic pulse is so frequently associated 
Even with high fever the pulse may not be greatlv accelerated. As the dis¬ 
ease progresses the pulse becomes more rapid, feebler, and small. In ti per 
cent of our cases the pulse rate rose above 140 (Thayer).* In the extreme 
prostration of severe cases it may reach 150 or more, and is a mere undula¬ 
tion—the so-called running pulse. The lowered arterial pressure is mam- 
fest in the dusky lividity of the skin and co!dness*of the hands and feet 

During convalescence the pulse gradually returns to normal, and occa¬ 
sionally becomes very slow. After no other acute fever do we so frequently 
meet with, bradycardia. I have counted the pulse as low as 30. and in¬ 
stances are on record of still fewer beats to the minute. Tachycardia, while 



[ess common, may be a very troublesome, and persistent feature of con¬ 
valescence. 

* Blood, Pressure .—This is usually from 115-120 m. m. Hg. (Riva-Ilocci 
instrument) in systole. The diastolic pressure has the normal relationship 
to the systolic, and averages 85-100 m. m. Hg. Thdre is a gradual fall during 
the course to about 100-110 m. m. Hg. at the beginning of apyresia. In two 

















78 


SPECIFIC INFECTIOUS DISEASES. 


22 per cent of our cases. Absencf of the first sound is rare. Gallop “rhythm 
is not uncommon. In the extreme feebleness of the graver forms, the first 
and second sound become very similar, and*the long pause is much shortened 
(embryoeardia). 

Of cardiac complications, pericarditis i* < iaia_6Hd has been met with 
chiefly in children and in association with pneumonia. It was present iu 
three of my series'and occurfed in only 14 of the 2,000 Munich post mortem'. 
Endocarditis was fqund_post mortem in. three cases, and the physical signs , 
suggested its presence in three other cases in the series. Myocarditis is more 
co mmon, and is indicated bv a progressive weakening of the heart-sound and 
enfeeblement of the action of the organ. 

Complications in the Arteries. —- Arteritis with thrombus formation oc¬ 
curred in four cases in the series, one in the branches of the middle tercbral. 
two in the femoral, and one in the brachial. In one case gangrene of the 
leg followed. I saw a similar case with Itoddick, in Montreal, in which 
obliteration of the left femoral artery occurmf'on the sixteenth day, and of 
the vessel on the right side on the twentieth day, with gangrene of both feet. 
Pain, tenderness, and swelling occur over the artery, with diminution of di>- 
appearanee of the pulsations and coldness and blueness of the extremity. 
In two of the eases these symptoms gradually disappeared, and the pulsation 
returned not only in the peripheral, but in the affected vessels (Thayer). 
Keen refers to 46 eases of arterial gangrene, of which 8 were bilateral, 10 on 
the right side, and 10 on the left. 

t Thrombi in the Veins. —In our series there were 41 instances, distributed 
in thcTfoIIowing veins: femoral 20. popliteal 5, iliac 5, veins of the calf -Y, 
internal saphenous 3, pulmonary artery alone J, pulmonary artery and com¬ 
mon iliac 1, axillary vein 1 (Thayer). I saw one case in the right circum¬ 
flex iliac vein. Femoral thrombosis is the most common, and almost inva¬ 
riably in the left vessel,*dvie. as Liebermeister suggests, to the fact that the 
left iliac vein is crossed by the tight iliac artery, and the blood flow is not 
so free. The symptoms of this complication are very definite-t-fhe fever may 
increase or recur. Chills occurred in 11 of all the cases. Pain aitd swelling 
at the site ate constantly present, and the thrombotic mass can be felt, not 
always at first, nor is it well to feel for it. .Swelling of the leg follows a- a 
rule, but it is rarely so extreme, and never. I think, so painful ns the puer¬ 
peral phlegmasia alba dolens. In the iliac thrombosis the pain may be severe 
«tod lead to the suspicion of perforation, as in one of our cases. Loucocv- 
tosis is usually present, in 12 cases it rose above 10,000. Five of the 39 cases 
died, 2 only as a result of the thrombus; in the case of axitlary thrombosis 
from pulmonary embolism, in one embolism of the inferior cava and right 
auricle from tliQ dislocation of a piece of thrombus from tho left iliac vein 
Thayer examined 16 of the patients at varying periods after convalescence, 
and found in every case more or less disability from the varices and persist¬ 
ent swelling. In some cases, however, the recovery is complete. 

JJI&kstjve fsxsiEM.— Loss of appetite, is eaiiy, and, as a rule, the relish 
for food is not regained until convalescence. Thirst is constant, and should 
be fully and freely gratified. Even when the mind becomes benumbed ami 
tha patient no longer asks for water, it should be freely given. Th o. tongue 
presents the changes inevitable in a prolonged fever. Early in the disease 
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it is n*6e+; swolien, and coated with a thin white fur, which, as the fever 
jirogresses, becomes denser. It may remain moist throughout. It is small 
m'size and tends to be red at tht‘.edges and tip. In severe cases, particu¬ 
larly those with delirium, the tongue becomes very dry, partly owing to the 
fact that such patients breathe*with the mouth open. It may be covered 
■v^ith a brown or brownish-black fur, or with crusts between which are cracks 
and fissuroe. , .Acute glossitis occurred in one easft at the onset of the relapse. 
In these eases the taeth and lips may be covered with a dark brownish matter 
called sordcs —a mixture of food, epithelial debris, and micro-organisms. By 
keeping fife mouth and tongue clean from the outset the fissures, which are 
extremely painful, may be prevented. During convalescence the tongue grad¬ 
ually becomes clean, and the fur is thrown off, almost imperceptibly or occa¬ 
sionally «in flakes. • 

The secretion of saliva is often diminished; salivation is rare. 

Pamtijis was present in -15^ of the 2,000 Munich eases, it occurred in 
11 cases in my series; of thlsq, 5 died. It is most frequent in the third 
week in very severe cases. Bxtensiye sloughing may follow in the tis-ues 
of the neck. Usually unilateral, and in a majority of cases going on to sup¬ 
puration, it is regarded as a very fatal complication, but recovery has fol¬ 
lowed in eight of my cases. It undoubtedly may arise from extension of 
inflammation along Steno's duet. This is probably not so serious a form 
as when it arises from metastatic inflammation. In four cases the subrnax- 
illary glands were involved alone, in one a cellulitis of the neck extended 
from the gland and proved fatal. Parotitis may occur after the fever ha| 
subsided. A remarkable localized sweating in the parotid region is an occa¬ 
sional sequel of the .abscess. 

The pharynx may be the seat of'slight catarrh. Sometimes the fauces 
ire deeply-congested. Membranous pharyngitis, a serious and fatal com¬ 
plication, may come oi> in the third week. 'Difficulty in swallowing may 
result from ulcers of the (esophagus, and in one of our cases stricture fol- 
owed.* Thyroiditis may occur with abscess formation. 

The gastric symptoms are extremely variable. Nausea and vomiting are 
lot common. There are instances, however, in which voiniting,»resisting all 
neasurcs, is a marked feature from the outset, and may directly cause death 
Vom exhaustion. Vomiting does not often occur in the second and third 
seeks, unless associated with some serious complication. I'lccis have been 
found in tiie stomach, llauuatemesis occurred in I of our eases. 

Intestinal Symptoms .—Dinrrlicca is a‘very variable symptom, occurring 
a from 20 lo 30*pcr cent of the cases. Of 1,500 cases, 510 bad diarrhoea before 
■nlering, 200 during their stay m hospital. The small percentage may be 
hie to the fact that we use no purges or intestinal antiseptics. Its absente 
oust not be takerf as an indication that the intestinal lesions arc of slight 
'lent. I have seen, on several occasions, the most extensive infiltration and 
deration of the Peyer’s glands of the small intestine, with the colon filled 
v ith solid fa'ces. The diarrlltea is caused less by the ulcers than by the asso- 
■inled catarrh, and, ns in tuberculosis, it is probable that when this is in the 
luge intestine the discharges are more frequent. It is most common toward 


•Mitchell, (Esophageal Complications in Typhoid Fever (Studies II). 
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the end of the first and througlyiut the second week, but it may det occur 
until the third or even the fourth week. The number of discharges ranges 
from 3 to 8 or 10 in the twenty-four hcrurs. They are usually abundant, 
thin, grayish-yellow, granular, of the consistency and appearance of pea-soup, 
and resemble very much/ as Addison rcmaiked, tho normal contents of the 
small bowel. The reaction is alkaline and the odor offensive. On standing, 
the discharges separate into’a thin serous layer, containing albumia and salts, 
and a lower stratum, consisting of epithelial debris , remnants Qf food, and 
numerous crystals of triple phosphates, blood may be in«small amount, and 
only recognized by the microscope. ^ Sloughs of the Peyer’s. glands occur 
either as grayish-yellow fragments or occasionally as ovoid itnasses, an inch or 
more in length, in which portions of the bow/d tissue nd|he found. The 
:bacilli are not found in the stools until the end of the*fir| B fe the middle of 
the second week. Constipation was present in at per caak® the cases. 

Hemorrhage from the bowels is a serionscqmplicatfqj^bccurring in from 
3 to 5 per cent of all cases. It had oceurredMfi 90 of the 2,000 fatal Munich 
cases. In 1,500 cases treated in my wards, hemorrhage occurred in 118, and 
/in 12 death occurred directly from the Vaunorrhage. It was present in 3.77 
per cent of Murchison’s 1,504 cases. There may be only a slight trace of 
blood in the stools, but too often it is a profuse, free haunorrhage, which 
rapidly proves fatal. Tt occurs most commonly between the end of the second 
/and the beginning of the fourth week, the time of the separation of the 
' sloughs. Occasionally it results simply from the intense hyperiemia. It usu¬ 
ally comes on without warning. A sensation of sinking or collapse is experi¬ 
enced by the patient, the temperature falls, and may, as in the annexed chart, 
drop 6° or 7° in a few hours. Fatal collapse may supervene before the blood 
appears in the stool. Hietnorrhage usually occurs in cases of considerable 
severity. Graves and Trousseau held that it was not a very dangerous symp¬ 
tom, but statistics show that death follows in from 30 to 50 per cent of 
the eases. • 

It must not be forgotten that melaaia may also be part of a general hieni- 
orrhagic tendency (to be referred to later), in which case it is associated with 
peteohiie and ha?maturia. There may be a special family predisposition to 
intestinal haemorrhages in typhoid fever. 

Meteorisn/, a frequent symptom, is not serious if of moderate grade, hut 
when excessive is usually of ill omen. Owing to defective tone in the wall-. 
«n severe cases to their infiltration with serum, gas accumulates in the, small 
and large bowels, particularly in tho latter. Pushing up the diaphragm, it 
interferes very much with the action of tho heart and lun£s, and may al~" 
favor perforation. Gurgling in the right iliac fossa exists in a large propor¬ 
tion of all the eases, and indicates simply the presence of gas hnd fluid faces 
c in the colon and caecum. • 

Abdominal pain and tenderness were present in three-fifths of a scries 
of 500 cases studied with special reference to the point by T. McCrae. In 
some it was only present at the onset. Pain occurred during the course in 
about one-third of the cases. This is due- in some instances to condition' 
apart from the bowel lesions, such as pleurisy, distention of the bladder, and 
phlebitis. It maj associated with diarrhoea, severe constipation, a painful 
■spleen, or acute abdominal complications. Pain occurs with some cases of 
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haemordlage, but' is most constantly presept with perforation. In a large 
group no cause could be found for the pain, and if other symptoms.be asso¬ 
rt 611 the condition may lead to error in diagnosis. Operation for appendi¬ 
citis has been performed in the early stage of typhoid fever, owing to the 
combination of pain in. the right iliac fossa, fever and constipation. This 
Ijas happened twice at the Johns Hopkins Hospital. 
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first week, in the great majority jfc is at the height of the disease in the third 
week, anjd much more frequently in the severe cases, particularly those asso¬ 
ciated with tympanites and haemorrhage. • It may occur, however,, in vSry 
mild cases and with great suddenness, when the patient is apparently pro¬ 
gressing favorably, 

Symp toruutf.J’erforation .—By far the most important single indication is 
a sudden , sharp nain of increasing severity,.often paroxysmal in character. It 
is rarely absent, except in the small group of cases with profound toxemia.. 
The situation is most frequent in flip hypcgnvHc r ’"gin ri and to the right of 
the middle line. v Tenderne ss on pressure is present in the great, majority of 
cases, usually in the hypogastric and'right iliac regions, sometimes diffuse; 
it may only be brought out on deep pressure. t As LeContc points out, when 
the perforation happens to be in contact with the parietal peritoneum tin- 
local features on palpation arc much more marked than when the perforated 
ulcer is next to a coil or to the mesentery. . There may be early j yritnhilH w 
qf theJiladder, with frequent micturition, aiW pain extending toward the 
penis. 11 A third important sign is muscle Rigidity, increased tension, and 
spasm on any attempt to palpate. With the onset of these features the 
patient may have' signs of shoc k—a full in temperature, an im-ronse in tl m 
rap idity of the pulse and respirations, and slight sweating. Following these 
features in a few Hours there is usually a reaction, and then the^featurcs of 
general peritonitis become manifest to a more or less marked degree. Among 
the general features, the facies of the patient shows changes; there is in¬ 
creased, pallor/a pinched expression of the fare, and as the symptoms pro¬ 
gress and toward the end a marked JLi ippocratio faoi es, a-dusky suffusion, 
and thefforehead bathed in a clammy perspiration. , The,temperature, which 
often drops at the onset of a perforation, rises with the increase of the peri¬ 
tonitis. The pulse quickens, is running and thready, the heart’s action 
becomes progressively mqre feeble, and there is an increase in the frequency 
of the respiration. Vomiting is u_Yaiialilc_feainre; it is prespnt in a major¬ 
ity of the cases, fjiopnng h I s commo n and may occur early, but more fre¬ 
quently late. 


The local, abdominal features are often more important than the gen¬ 
eral, as it is surprising to notice how excellent the condition of a patient 
may be with,perforative peritonitis. Limitation of the respiratory move¬ 
ments is usually present, perhaps confined to the hypogastric area, xln- 
(ff^sing distention is the rule, but perforation and peritonitis may occur, 
it is to be remembered, with an abdomen flat or even scaphoid, xlncreasing 
pam on pressure,^increasing muscle spasm and tension of the welfare im¬ 
portant signs Percussion may reveal a flat note in the .flanks, due to exu¬ 
date. .. Auscultation may show absence of peristalsis, and auscultatory pereus- 

Z v he 7 ™?^ S ti° W r pr r nCC ° E air free in thc Peritoflamm. 7 A friction 
2 /r n’V fGW h T S ° f thc 0DSct of the Perforation., Oblitcr- 
tvmnanv , T nipple Iino “V b * caused by excessive 

! y a P a y ua Rpd obhteratlon of . b ver flatness in a flat, or a not much dis- 
tended abdomen, is a valuable sijrn Eximinniinn .1 n , 

Min.,, in th. ™l,i. ot ll ‘« “*“> ">»' 
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fkm«Tai pprifflnitia without jjerforation <»f the bowel, may occur by exten- 
' sion from an ulcer, or by rupture of a softened mesenteric gland, or, as in 
one recenf case™n my scries, fronf inflammation of the Fallopian tubes. It 
was present in 2.2 per cent of the Munich autopsies. 

Perforation is almost invariably fatal. In a few cases healing takes place 
spontaneously, as is beautifully shown in one of the Pennsylvania Hospital 
specimens,Sir the orifice may be closed by a tag of omentunf, as in a remark¬ 
able case reported by J. Milton Mijlcr. 

There is a groifp of eases in which hmmorrhage complicates the perfora¬ 
tion and adds4o the difficulty, in diagnosis. In 7 of our 43 cases haemorrhage 
accompanied the perforation; in 3 others the haemorrhage had occurred some 
days before. , 

The diagnosis of perforation, easy enough at times, is not without serious 
.difficulties. The conditions for which it lias been mistaken in my wards have 
been: appendicitis, occurring during the course of the typhoid fever, plflebitis 
of the iliac vein with great jlAi, lnemorrhagc, and in one case a local perito¬ 
nitis without perforation, for which po cause was found. Kecovery followed 
the exploratory operation, which was made in all but one (haemorrhage case) 
of these cases. 

Th e sp^ EBx is usually enlarged, and the edge was felt below the costal 
margin in 71.6 per cent of my cases. Percussion is uncertain, as, owing to 
distention of the stomach and colon, even the normal area of dulness may 
not be obtainable. I have seen a very large spleen post mortem, wlicn durine 
life the increase in size was not observable. 

Liver. —Symptoms on the part of this organ are rare. 

(aj Jaundice was present in only 8 eases of my series. Catarrh of 
the ducts, toxaimia, abscess, and occasionally gall-stones are the usual 
causes. 

(b) Abscess. —Solitary abscess is exceedingly rase and occurred in but 3 
cases in my series. It. may follow the intestinal lesion or more* commonly 
one of the complications, as parotitis or necrosis of bone. Suppurative pyle¬ 
phlebitis, Which is more frequent than abscess, may follow perforation of 
the appendix. Suppurative cholangitis has been described. 

(c) Cholecystitis occurred in 19 cases of the series. Camac * has col¬ 
lected 115 cases, in 21 of which perforation occurred. Pain in the region 
of the gall-bladder is the most constant symptom. Tenderness, muscle spasm 
with rigidity, and a gall-bladder tumor arc present in a majority of the eases* 
Jaundice is inconstant. With perforation there may be a marked drop in 
the fever and tfie onset of signs of peritonitis. In simple cholecystitis the 
urgency of the symptoms may abate, and reedvery may follow. Suppura¬ 
tion may occur with infection of the bile passages. Mouthy or years after 
(eighteen years in Hunncr’s case) the bacilli may cause cholecystitis or gall¬ 
stones. Typhoid bacilli have been found by Cushing as a cause of cholecys¬ 
titis in a patient who had never had typhoid fever. 

(d) Gall-Sto nes. —Bemhdim called attention to the frequency of chole¬ 
lithiasis after typhoid fever. It is probably associated with the presence 

typhoid bacilli in the gall-bladder (see under Gall-Stones). 

•—---——-i-1— 

* Studies In Typhoid Fever, Series III, Johns Hopkins Hospital Reports, vol. viiL 
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Respiratory System. — Epistaxis. an early symptom, precedes typhoid 
fever more commonly than any other febrile affection. It is occasionally 

profuse and serious. . 

Laryngitis is not very common. The ulcers nnd ihe perichondritis lavo 
already been described. (R^qma, apart from ulceration, is rare. In the 
United States the laryngeal complications of typhoid fever seem much less 
frequent than on* the Continent. I have twice seen severe perichondritis; 
both of (he cases recovered, one after the expectoration of iargd portions of the, 
thyroid cartilage. 

Keen and 1 dining have collected $21 cases of serious surgical complica¬ 
tions of the larynx. General emphysema mav follow the perforation of an 
ulcer. Stenosis is a very serious sequence. 

From some recent studies it would appear that pifralysis of the laryn¬ 
geal muscles is much more common than w? have supposed. Przedborski 
>v (Jolkma nil's Sammlung, No. ISO) lip systematically examined the larynx 
in 100 consecutive cases and found 2. r ) y/jtih paralysis. The condition is 
nearlv alwavs due to neuritis, sometinjes'in connection with affections of 
other nerves. 

Bronchitis is one of the most frequent initial symptoms. It is indicated 
by the presence of sibilant rales. The smaller tubes may be involved, pro¬ 
ducing urgent cough and even slight cyanosis. Collapse and lobular pneu¬ 
monia may also occur. 

Lobar pneumonia is met with under two conditions: 

" 1. At the outset the pneumo-typhus of the Germans. This occurred in 
three of our cases. After an indisposition of a day or so, the patient is seized 
with a chill, has high fever, pain in the side, and within forty-eight hours there 
are signs of consolidation and the evidences of an ordinary lolmr pneumonia. 
The .intestinal symptoms may not occur until toward the end of the first 
week or later; the pulmonary symptoms persist, crisis does not occur; the 
aspect of the patient changes, and by the end of the second week the clinical 
picture is that of typhoid fever. Spots may then be present and doubts as 
to the nature of the case are solved. Tn other instances, in thd absence of 
a characterise eruption, the case remains doubtful, and it is impossible to 
say whether the disease has been pneumonia, in which the so-called typhoid 
symptoms have developed, or whether it was typhoid fever with early implica¬ 
tion of the lungs. This condition may depend upon an early localization of 
♦he typhoid bacillus in the lung. 

2. Lobar pneumonia forms a serious and by no means infrequent com¬ 
plication of the second or third week—in 1!) of our cases, ft was present in 
over 8 per cent of the Munich cases. The symptoms are visually not marked. 
There may be ;io rusty sputa, and, unless sought for, the condition is fre¬ 
quently overlooked. The etiological agent, in these cases Is still in dispute 
Typhoid bacilli have been isolated from the sputum by Jehle, Ran, and others 
They have also been isolated from the consolidated lungs at autopsy, but m 
such cases the pneumococci may have been origiilally present, and the typhoid 
bacilli secondary invaders. In all cases of pneumonia during typhoid fever 
occurring in the Johns Hopkins Hospital and coming to autopsy, the pneu¬ 
mococci could be demonstrated in the consolidated lung. Infarction, abscess, 
and gangrene are occasionally pulmonary complications. 
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Hypostatic congestion of the lungs an<^ ccdema, due to enfeebled circu¬ 
lation in the later periods of the disease, are very common. The physical 
signs are defective resonance at the bases, feeble breath-sounds, and, on deep 
inspiration, moist rfiles. 

Haemoptysis may occur. Cr«agh reports a case" in which it caused death. 

Pleurisy was present in about 8 per cent of the Munich autopsies. It 
may occui; at the outset—plcuro-typhoid—or slowly during convalescence, 
in which case it is almost always purulent and due to the typhoid bacilli. 

Pneumothorax .is rare. Ilale White has reported two cases, in both of 
which pleurisy existed. After death, no lesions of the lungs or bronchi were 
discovered. The condition may be due to straining, or to the rupture of a 
small pyasmic abscess. It mly occur also during convalescence. 

Nnnyous SvsxEih— Cerebrospinal f Form. —As already noted, the disease 
may set in with intense and persisting headache, or an aggravated form of 
3 neuralgia. There are cases in vtdiicli the effect of the poison is manifested 
on the nervous system early gndyfcith the greatest intensity. There are head-' 
ache, photophobia, relruction ; irf the neck, marked twi tellings of the muscles, 
rigidity, and even convulsions. In such cases the diagnosis of meningitis is 
invariably made. The eases showing marked meningeal features during the 
course of the disease may be divided into three groups. First, those with symp¬ 
toms suggestive of meningitis, but without localizing features and without 
at post mortem the anatomical lesions of meningitis. In every series of 
cases numerous such examples occur. Secondly, the eases of so-called serous 
meningitis. There is a localization of typhoid bacilli in the eerebro-i-pinal 
fluid and a mild inflammatory reaction, but without suppurative meningitis 
Cole has collected thirteen such cases, five of them occurring in our series. 
Probably more frequent lumbar punctures will show that this occurs not 
infrequently. Thirdly, true typhoid suppurative meningitis duo to B. typho¬ 
sus. Only one such casjp occurred in our series, am} Cole has collected thir¬ 
teen from the literature. Meningitis in typhoid fever is occasionally due to 
other organisms, as tubercle bacilli, and the micrococcus intraeellularis. 
Marked convulsive movements, local or general, with coma and delirium, are 
seen also in thrombosis of the cerebral veins and sinuses. , 

Delirium, usually present in very severe cases, is certainly less frequent 
under a rigid plan of hydrotherapy. It may exist from the outset, but usu¬ 
ally does not occur until the second and sometimes not until the third week. 
It may be slight and only nocturnal. It is, as a rule, a quiet delirium, though 
there are cases in which the patient is very noisy and constantly tries to get 
out of bed, and, unless carefully watched, may escape. The patient docs 
not often become maniacal. In heavy drinkers the delirium may have the 
character of ■delirium tremens. Even in cases which have no positive 
delirium, the mental processes are usually dulled and the aspect is listless 
and apathetic. In severe cases the patient passes into a condition of uncon¬ 
sciousness. The eyes may be open, but he is oblivious to all surrounding cir¬ 
cumstances and neither knows nor can indicate his wants. The urine and 
faices arfe passed involuntarily. Ill this pseudo-wakeful state, or eonm-vigil, 
as it is called, the eyes are open and the patient is constantly muttering. 
The lips and tongue are tremulous; there are twitchings of the fingers and 
Wrists— H qt»p jtns_tendinum and carphologia, He picks a£ the bedclothes or 
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grasps at invisible objects. The^c are among the most serious symptoms of 
the disease and always indicate danger. 

Convulsions in typhoid fever are rare. 'There were 8 instances in sixteen 
years among between fifteen and sixteen hundred cases. They occur: .first, 
at the onset of the disease, particularly in aliildren; secondly, as a manifes¬ 
tation of the toxasmia; and thirdly, as a result of severe cerebral complica¬ 
tions—thrombosis, meningitis, or acute encephalitis. Occasionally in con¬ 
valescence convulsions may occur from unknown causes. Of the 8 cases 
3 died. * • 

Njurilis, which is not uncommon—11 cases in the series—nyiy be local, or 
a wide-spread affection of the nerves oTf the legs or of both arms and legs. 

Loj&L-Njeui'itis .—This may occur during (h o hei ght , of the fe ver or after 
conva lescence is established. Tt may Jet in with agonizing pain, apd with 
sensitiveness of the affected nerve trunks. The local neuritis may affect t 
the ntfrves of an arm or of a leg. and invqlve chiefly the extensors, so that 
there is wrist-drop or foot-drop. The arrtr lit 'teg may be much swollen 
and the skin over it erythematous. Painful muscles arc not uncommon, par¬ 
ticularly in the calves. I have reported a scries of cases (Studios IJT). 
Painful cramps may also occur. In some of the cases of painful legs the 
condition is a myositis; in others the swelling and pain may he due to throm¬ 
bosis in the deeper veins. 

A curious condition, probably a local neuritis, is that which was first 
described by Ilandford ns tender ioes, and which appears to lx; much more 
common after the cold-bath treatment. The lips and pads of the toes, rarely 
fhe pads at their bases, become exquisitely sensitive, so that the patient can 
not bear the weight of the bedclothes. There is no discoloration and no 
swelling, and it disappears usually within a week or ten days. 

Multiple neuritis in typhoid fever comes on usually during cn uvqlesnenee 
The legs may be affected or the four extremities. The cases are often dilli- 
cult to differentiate from those with subacute poliomyelitis. R ecovery is 
t he rule. 

Poliomyelitis may occur with the symptoms of acute ascending paral¬ 
ysis and prqye fatal in a few days. More frequently it is less acute, ami 
causes either a paraplegia or a limited atrophic paralysis of one arm or leg. 

Hcmiplegyi is a we. .complication. Francis Hawkins has collected 17 
cases from the literature; aphasia was present in 12. The lesion is usually 
thrombosis of the arteries, less often a meningo-cnccphalitis. The aphasia 
usually disappears. 

True tetany occurs sometimes, and has been reported in‘connection with 
certain epidemics. It may set in during the full height outlie disease. 

Typhoid Psychoses.—' There are tb*«e-^«mp*..of, cases: %jt, an initial 
delirium, which may be serious, and cause the patient to Vender away from 
his home, or he may even become maniacal; secondly, the psychosis-asso¬ 
ciated, directly with the pyrexia and the toxaemia; in a few cases this outlasts 
the disappearance of the fever for months or.even years; and, lastly, the 
asthenic psychosis of convalescence, more common after typhoid th‘an after 
any ot er fever. fhe^wegnosis is usually good. Edsal has recently studifd 

condition in children, finding 69 cases in the literature, of which 43 
recovered. 
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Thete is a distressing pnst.-t. yphnid - na arantl ie m'/i . in which for months or 
even for years the patient is unable to get into harmony with his sur- 
rcAi ridings. 

SJiBCiAL_ Senses. —f?ye.-+C'onjunctivitis, simple or phlyctenular, some¬ 
times with^ keratitis andi iritis, may develop. ^ Panophthalmitis has been< 
reported in one case in association with haemorrhage (Finlay). Lqs&of accom¬ 
modation jnay occur, usually in the asthenia of»eonvaleseence. Oeula-motor 
paralysis has been §een, due probably to neuritis. Retinal haemorrhages may 
occur alone or in association with btlier haiinorrhagic features. Double optta 
ueuxitis has l^ccn described in the course ot the fever. It may be independent 
of meningitis. Atrophy may follow, hut, these complications are excessively 
rare. Cataract,may. follow inflammation of the uveal tract.' Other rare com-, 
plications are thrombosis of flic orbital veins and orbital haemorrhage. (See 
J)e Sehweinitz in Keen’s monograph for full consideration of the subject.) 

Ear .—Otitis media is not frffrequent, 2.5 per cent in llengsPs collected 
cases. We have never fs(tin^*|lie typhoid bacillus in the discharge. Seri¬ 
ous results are rare; only one-case of mastoid disease occurred in our series. 
The otitis may-set-in with a chill and an aggravation of the fever. 

Renal System. —Retention of urine is an early symptom and may be the 
canse of abdominal pain. It may recur throughout the attack, guppres- 
sioii.Mf-uriue is rare. The urine is usually diminished at first, has the ordi¬ 
nary febrile characters, and the pigments are increased. Later in the disease 
it is more abundant and lighter in color. 

Polyuria is not very uncommon. The amount of water depends very 
much on the fluid taken. In certain eases enormous quantities are passed, 
up to seven and eight quarts. While most common during convalescence, the 
increase may be sudden in the second week at the height rtf the fever, as in 
a ease reported by Fussell. Patients treated by what is known as the wash¬ 
ing-out method, in whigh large quantities of water ;ire taken, may pass enor¬ 
mous amounts, 18 or 19 litres. One of my patients passed as /nuch as 23 
litres in one day! 

The Diazo-react ion of Ehrlich .—Two solutions are employed, kept in 
separate 'Wiles*'one containing a saturated solution of mlpH y wi fe-arid in 
a solution of hydr ochloric arid (50 ee. to 1,000 ee.); the other a half per 
cent solution of gadiuni-Jiitrite. To make the test, a few cubic centimetres 
of urine are placed in a small test-tube with an equal quantity of a mixture 
of the solution of the sulphanilie acid (40 ce.) and the sodium nitrite (1 cc.),, 
Hie whole being thoroughly shaken. One cubic centimetre of ammonia is 
then allowed to 1 flow carefully down the side of the tube, forming a colorless 
zone above the yellow urine, and at the junction of the lwo -a deep hr nwnish- 
rotLginjj wilL-ha-a apn if the r ngntinn ia pmawm With normal urine a lighter 
brownish ring is produced, without a shade of red. The coldr of the foam of 
the mixed urine and reagent, and the tint they produce when largely diluted 
with water, are characteristic, being in both cases of a delicate rose-red if the 
diazo-reaction be present; bnt if not, brownish-yellow. It was found in 894 
of 1,467 eases. It may be present previous to the occurrence of the rash, and 
fy? late as the twenty-second dnv. The value of the test is lessoned by its 
occurrence in cases of mijiary tuberculosis, in malarial fever, and occasion¬ 
ally in the acute diseases associated with high^fsi.er. The •uiQtsxic coefficient 
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in typhoid fever is high and is gaid to be increased by the tubs. In cases 
passing large quantities of urine the diazo-reaction is very feeble or even 
absent. ' 

Bacilluria occurs in about one-third of the cases, caused by the typhoid 
bacilli. The urine may be turbid from tlic^r presence and in the test-tube 
give a peculiar shimmer. There may be millions of bacilli to the cubic milli¬ 
metre without pyuria or any symptoms of renal or bladder trouble. Thu 
bacilli may be present in the urine for years after thq, attack (see Gwyn, 
Studies III). Of 51 cases during the session of 1900-1901 in my clinic,* 
Cole found typhoid bacilli in the urine in 16. 

The renal complications in typhoid' fever may be thus grouped: 

(ft) Febrile albuminuria is common and of no special significance. It 
was present in 999 of 1,500 cases, 66 per cent. Tube easts were present in' 
568 cases, 37.8 per cent. Ilwmoglobinuria occurred in one case. 

(by Acute nephritis at the onset or during the height of the disease— 
the nuphro-typhus of the Germans, thfe fievra'fffpj^ide a forme renale of the 
French—may set in, with all the symptoms-of acute Bright’s disease, mask¬ 
ing in many instances the true nature of the malady. After an indisposi¬ 
tion of a few days there may be fever, pain in the back, and the passage of 
a small amount of bloody urine. 

(c) Nephritis during convalescence is rare, and is usually associated with 
amend a and cedoma. Chronic nephritis is a most exceptional sequel of the 
disease. 

(d) The lymphomatous nephritis, described by E. Wagner, and already 
feferred to in the section on morbid anatomy, produces, as a rule, no 
symptoms. 

(0 B,yV r ' a > a n °t uncommon complication, may be associated with the 
typhoid or the colon bacillus, less often with staphylococci. It disappears 
during convalescence. It is usually due to a simple.catarrh of the bladder, 
rarely to aivintense cystitis. 

if) Post-typhoid Pyelitis .—One or both kidneys may he involved, either 
at the height of the disease or during convalescence. There may be blood 
and pus at fijst, later pus alone, varying in amount. A severe pyelonephritis 
may follow. ffsx&UZShlic abscess is a rare sequel. 

System.-— Orchitis is occasionally met with. Kinnicutt has 
collected 53 cases in the literature. It is usually associated with a catarrhal 
Urethritis. Induration or atrophy may occur, and more rarely suppuration. 
It was present in 4 cases in my scries. In 1 case double hydrocele developed 
suddenly on the nineteenth day (Dunlap). <■ 

Agu£#.jna&hili&, which may go on to suppuration, is a rare complication. 
It was present in 3 cases of my series, during the fever and In one late in 
convalescence. . 

Gfi SB Pps Among the most common and troublesome of the 

sequel® of the disease are the bojifiJ&siQns. .In a few cases the bone lesions 
occur at the height of the disease or even earlier, A boy was admitted in the 
second week of an attack of typhoid fever with acute.pedostitis of the frontal 
bone and of one nb. Of 237 cases collected by Keen there' were periostitis 
11$, necrosis m 85 and caries in 13. They are, I am sure, much more frequent 
than the figures indicate. Six cases came under my notice in the course of a 
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year, amf formed the basis of Parsons’ paper {Studies II). The legs are chieiy 
involved. In Keen’s series the tibia was affected in 91 cases, the ribs in 40. 
The typhoid bone lesion is apt tcf form what the old writers called a cold 
abscess. Only a few of the cases arc acute. Chronicity, indolence, and a 
remarkable tendency to recurrence are perhaps ’the three most striking 
features of the typhoid bone lesions. A bony node may be left by the typhoid 
periostitis. • » • 

, Al'lhritis. wail present in 5 cases of my series. Rheumatic and septic forms 
are described, as well as a typhoid arthritis proper. The complication is exceed¬ 
ingly rare, and yet Keen has collected from the literature 84 cases. One of the 
most important points relating to it is the frequency with which spontaneous 
dislocations occur, particularly, of the hip. 

7 yrfMtuLSpine (ftibnev).—During the disease in protracted cases, more 
, often during convalescence, the .patient complains of pain in the lumbar and 
sacral regions, perhaps after alight jar.or shock. Stiffness of the back, pain 
on movement, and lenderil&S'on/pressure are the chief features, but there are 
in addition marked nervous, somfctimps hysterical manifestations. The diag¬ 
nosis of spondylitis, Pott’s disease, or perinephritie abscess, etc., may be made. 
The examination is negative. The patient is afebrile, as a rule. The outlook 
is good. In rare instances there may be perispondylitis, but usually the condi¬ 
tion is a neurosis (Studies I). 

Tho mneetes -may be the seat of the degeneration already' referred to, but it 
rarely causes any symptoms. Haemo rrhage occasionally occurs into the muscles, 
and late in protracted cases abscesses may follow. Rupture of a muscle, usually 
the rectus abdominis, may occur, possibly associated with acute hemorrhagic 
myositis. „ 

Post-typhoid Septicaemia and Pyaemia.—In very protracted cases there may 
recur after defervescence a slight fever ( 100 °- 101 °), with sweats, which is,pos¬ 
sibly septic. In other cases for two or three weeks there are recurring chills, 
often of great severity. They are usually of no moment in the absence of signs 
of complication. (See Studies II and III.) 

Typhoid' pyajmia is not very uncommon, (a) Extensive furunculosis may 
be associated with irregular fever and leucocytosis. ( 6 ) Following the fever 
there may be multiple subcutaneous “ cold ” abscesses, often with a dark, thin 
bloody pus. A score or more of these may appear in different .parts. Pratt 
has isolated the bacillus in pure culture from the subcutaneous abscesses, (c) A 
crural thrombus may suppurate and cause a wide-spread pymmia. (d) In raro 
instances suppuration of the mesenteric glands, of a splenic infarct, a slough¬ 
ing parotid bubo' a perinephric or perirectal abscess, acute necrosis of the bones, 
or a multiple suppurative arthritis may cause pyaemia. In other cases follow¬ 
ing bed-sores or a furunculosis there occurs a general infection with pyogenic 
organisms, with fatal result. In three such eases in our series staphylococci 
were cultivated from the blood. In one case with many chills late in the dis¬ 
ease, nnd the general condition excellent, typhoid bacilli were cultivated from 
the blood. > 

Association of other Diseases. —Erysipelas is a rare complication, most com¬ 
monly met with during convalescence. In 1,420 cases at Basel it occurred 10 
times. Griesinger states that it is met with in 2 per cent. , Measles or scarlet 
fover may develop during the fever or in convalescence. Chicken-pox and noma 
8 
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have been reported in children. Bscudo-niembranous inflammations may occur 
in the pharynx, larynx, or genitals. 

Malarial and typhoid fevers may be assdciated, but a majority of the cases 
of so-called typho-malarial fever are either remittent malarial fever or true 
typhoid. It is interesting' to note that among the 829 cases of tvphoijl fever 
plasmodia frere found in the blood during the course of the disease in only J. 
case. (See Lyon* Studies III.) Many of our typhoid-fever eases •came from 
malarious regions. • 1 

The symptoms of influenza may precede the typhoid fever, or the two dis¬ 
eases may run concurrently. There ar<; cases of chronic influenaa which simu¬ 
late typhoid fever very closely. . j 

Typhoid Fever and Tuberculosis. —(rt)Tho, diseases may coexist. A per¬ 
son with chronic tuberculosis may contract the fever. * Of 80 autopsies in 
typhoid fever, 4 presented marked tuberculous' lesions. Miliary tuberculosis 
and ty‘phoid fever may occur together. t (b) C^sms'o^typhoid fever with pulmo¬ 
nary and pleuritic symptoms may suggest tiiberctylwb at the onset, (c) There 
are five types of tuberculous infection, which may simulate typhoid fever: 
the acute miliary form (page 298); tuberculous meningitis (page 301 )j tuber¬ 
culous peritonitis (page 310) (the acute toxaemia of certain local lesions (page 
306); an<£ forms of ordinary pulmonary tuberculosis. And, lastly, pulmonary 
tuberculosis may follow typhoid fever. In a large majority of such cases the 
disease has been tuberculosis from the onset, which has begun with a low fever 
and features suggestive of typhoid fever. 

^ In epilepsy and in chronic chorea the fits and movements usually cease dur¬ 
ing'an attack, and in typhoid fever in a diabetic subject the sugar may be 
absent during the height of the disease. , 

Varieties of Typhoid. —Typhoid fever presents an extremely complex symp¬ 
tomatology. Many forms have been described, some of which present exaggera¬ 
tion of common symptoms, others modification in ihe course, others again 
greater intensity of action of the poison on certain organs. As we have seen, 
when the nervous system is specially involved, it has been called the cerebro¬ 


spinal form; when the kidneys are early and severely affected, nephro-typhoid; 
when the disease begins with pulmonary symptoms, pneumortyphoid; with 
pleurisy, pleuro-typhoid; when the disease is characterized throughout by pro¬ 
fuse sweats, the sudoral form of the disease. It is enough to remember that 
typhoid has no fixed and constant course, that it may set in occasionally with 
«ymptoms localized in certain organs, and that many of its svmptoms arc 
extremely variable in one epidemic uniform and text-book-like, in another 
slight or .not met with. This diversified symptomatology ftas led to many 
clinical errors, and in the allsence of the salutary lesson^ of morbid anatomy 
it is not surprising that practitioners have so often been led altrav. We may 

recognize with Murchison the following varieties: * 

1. The mild and abortive forms. Much attention has been paid of late to 
the milder varieties of typhoid fever—the typhus lcvissimus 'of Griesingir. 
Woodruff, of the United States Army, has caliedf special attention to the groat 
danger of neglecting these mild forms, which are often spoken nf im Wimp tain 
%£T.anlgialarial fever, “acclimation,” “ground,” and “miasmatic.” fevers. 
During the prevalence of an epidemic there may be cases of fever so mild that 
the patient does not go to bed. The onset may be sudden, particularly in chil- 
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dren. ‘fhe general symptoms arc slight, the pulse rate not high, the fever 
rajely above 102°. Rose spots are usually present, with splenic enlargement. 
Diarrhoeajs rare. The Widal reaction is present in a majority of the patients 
TOfTmay be a marked tendency to relapse. While infrequent, characteristic 
complications and sequel® may gtve the first positive clue to the nature of the 
1 trouble. J. B. Briggs has studied 44 of these mild cases from nJy clinic, in 
which jhe fever lasted 14 days or less. Rose spoil were present in. 24, and the 
.Widal reaction In 26. There were .three relapses. It can not be too forcibly 
impressed upon the profession that it is just by these mild cases, to which so 
little attention is paid, that tlje disease pray be kept up in a community. 

2. The- grave .form is usually characterized by high fever and pronounced 
nervous symptoms. In this.category, too, come the very severe cases, setting in 
with pneumonia and Bright’s.disease, and with the very intense gastro-intestinal 

i or cerebro-spinal symptoms., 

3. The latent or amby^tgn form of typhoid fever, which is particularly 

common in hospital practM •*The symptoms are usually slight, and the patient 
sca rc el y feels ill enough to go to besj. .lie has languor, perhaps slight diarrhoea, 
but keeps about and may even attend to his work throughout the entire attack. 
In ^ther instances delirium sets in. The worst eases of this form are seen in 
sailors, who keep up and about, though feeling ill and feverish. When brought 
to the hospital they often have symptoms of a most severe tvpe of the disease. 
Hiemorrhage or perforation may be the first marked symptom of this ambula¬ 
tory type. Sir W. Jcnner has called attention to the dangers of this form, and 
particularly to the grave prognosis in the case of persons who have travelled 
far with the disease in progress. * 

Uamorrliagic. Typhoid Fever .—This is excessively rare. Among Ouskow’s 
fi,513 cases there were 4 fatal cases with general lunmorrhagic features. Only 
three instances were present in our series. Hminorrhagcs may be marked from 
the outset, but more commonly they come on during .the course of the disease. 
The condition is not necessarily fatal. Several of those reported bv Xicholls 
from the Royal Victoria Hospital, Montreal, recovered. (See Hamburger 
Studies III?) ' 

An afebrile typhoid fever is recognized by authors. Licbcrmcister says that 
the cases were not uncommon at Basel. The patients presented lassitude, de¬ 
pression, headache, furred..tongue, lossoiLappetite, slow pulse, .and even the 
spots and enlarged spleen. I have seen the temperature normal on the sixteenth 
<%> while the spots did not come out until later. 

T.xiaUMB'dihfm'm eHitTOBN.—Griffith collected a series of 325 cases in 
children under fwo and a half years; 111 of these were in the first year. Out 
°f a total of 278 cases in which the result was recorded, 142 died. The cases 
we not very uncommon. The high mortality in Griffith’s paper was probably 
•hie to the fact thlt only the more serious cases are reported. The abdominal 
symptoms are usually mild; fatal haemorrhage and perforation are rare. 
Amon g. Hfiqji el®, qjghasia. nqm§, and bcguuUidons are stated to be more common 
ln children than in adults. Two of our cases were under one year of age. 

TItjhoid Fbvhe in thb Agbd.—A fter the sixtieth year the disease runs 
s Jess favorable course, and the mortality is very high. The fever is not so 
flifit, but complications are more common, particularly pneumonia and heart- 
failure. 
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Ty piioid veb i*r Pbbonan»y.— Pregnancy affords no anuawut Y’agai nst 
typhoid. In 1,500 of our eases to September 10, 1004, 438 of which wgre 
females, there were 6 eases. Goltdnmmer noted 26 pregnancies in 600 cases 
of typhoid fever in the female. It is more commonly seen ip„lhe,lkatjialf of 
pregnancy. The pregnancy is interrupted iff about 65 per cent of the cases, 
usually in the second week of the disease. In the obstetrical department Of tlie 
Johns Hopkins flospital (*J. W. Williams) there have been (tfl January, 
1905) three eases of puerperal infection,with bacillus typh&sus. One case, 
showed a localized lesion of the chorion, from which cultures wore obtained 
(Little). 

Typhoid Fnyeis in tiik Fcetus. —From the recent studies of Fordycc, 
J, L. Morse, and F. W. Lynch, wc may joncluda that the typhoid bacillus may 
pass through the placenta to the child, causing a typhoid' septieamiia,‘without 
intestinal lesions. Lynch has recently collected' 16 such eases. Infection of 
the foetus docs not necessarily follow, Jmt ivhqiLjnfoctcd the child dies, either 
in utero or shortly after birth. Thc.Wi^jjt reactroh has been obtained with 
foetal lilpod. Its presence does not indiogtw that the child has survived infec¬ 
tion in utero, as the agglutinating substandfe may filter through the placenta. 
They may also be transmitted to the nursling through the milk, and cause a 
transient reaction. The reaction could not be obtained with foetal blood from 
which typhoid bacilli were cultivated (Lynch). 

gEi,.y psK.—Relapses vary in frequency in different epidemics, and, it would 
appear, in different places. The percentages of different authors range from 
g per cent (Murchison), 11 per cent (Biiumler), to 15 or 18 per cent (Immer- 
niann). In 1,500 eases there were 113 relapses, 11.4 per cent. 

We may recognize the ordinary, the intcrcurrcnt, and the spurious relapse. 

The ordinary relapse sets in after complete defervescence. The average 
duration of the interval in Irvine's eases was ajittle over five days. 

In one of my cases tlfcre was complete a pyrexia for twenty-three days, fol¬ 
lowed by a* relapse of forty-one days’ duration; then a pyrexia for forty-two 
days, followed by a second relapse of two weeks’ duration. As a rule, two of 
the three important symptoms—step-like temperature at onset, '‘roseola, an 
enlarged spl«m—should be present to justify the diagnosis of a relapse. The 
intestinal symptoms are variable. The onset may be abrupt with a chill, or 
the temperature may have a typical ascent, as shown in Chart I. The number 
of relapses range from 1 to 5. In a ease at the Pennsylvania Hospital in 1904 
♦he disease lasted eleven months and four days, during which there were six 
relapse;-. The attack is usually less severe and of shorter duration. Of 
Murchison s 53 cases, the mean duration of the first attack was about twcnlv- 
six day s. of the relapse, fifteen days. The mortality ofwrelapse-eases is not 
high. . ‘ 

The intet current relapse is common, often most severe, and is responsible 
for a great many of the most protracted cases. The temperature drops and 
the patient improves; but after remaining between 100° and 102° for a 
few 4ays, the fever’again rises and the patient 1 enters upon another attack, 
which may be even more protracted, and of much greater intensity than the 

■ Spurious relapses are very common. They have already been referred to 
on page . 2. under post-typhoid elevations of temperature. They are recrudes- 
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ccnces of the fever due to a number of causef. It is not always easy to deter- 
. mine whether a relapse is present, particularly in -eases in which the fever 
persists for only five or seven days-without rose-spots and without enlargement 
of the spleen. 

^- Undoubtedly a reinfection from within, yet of the conditions favoring the 
occurrence of relapse we as yet know little. Durham has advanced an interest- 
ingrthcory; Every typhoid infection is a complex prfienomenort caused bv groups 
of bacilli alike m species but not identical, as shown by their serum reactions, 
fihe antitoxin formed in the blood fluring the primary attack neutralizes only 
one (or several) groups, the remaining groups still preserving their pathogenic 
power. Following an errQE.ia.,dief l , or some 1 ml i scroti on these latter groups 
may multiply sufficiently to_ pij^a.jaunfcction. Multiple relapses may be 
similarly explained. Bacteriological pfoof of this interesting theory has not yet 
been given. * 

Diagnosis.— There are sevqfal points to note. In the first place, typhoid 
fever is the most commonfoflhfl. Iwfptidued fevers. Secondly, it is extraordi- 
aarily variable in its manifestation^. Thirdly, there is no such hybrid malady 
as typho-malarial fever. Fourtl^, errors in diagnosis are inevitable, even 
under the most favorable conditions. 

DA^_FOft_DiAG^ic)his. (a) General .—Xo single symptom or feature is 
characteristic. The quart is often suggestive, particularly the occurrence of 
cpistaxis, and (if seen from the start) the ascending fever. The steadiness of 
the fever for a week or longer after reaching the fastigium is an important 
point. The irregular remittent character in the third week, and the intermit¬ 
tent features with chills, are common sources of error. While there is nothing 
characteristic in the jiulse, cUcmiisin is so much more common early in typhoid 
fever that its presence is always suggestive. rTbn .rash is the most valuable 
single .sign' and with the fever usually clinches the diagnosis. The enlarged 
spleen.is of less importqnce, since it occurs in all febrile conditions, but with 
the fever and the rash it completes a -diagnostic triad of the disease. / The 
absence of Iqucoeytpsis.nnd thaiusscnco of.Ehrlich's reaction are valuable acces¬ 
sory signs. • 

(6) Specifi c.— (1) Isolation of Typhoid Bacilli from the fllood.—Xew 
methods have given better results in this procedure, which has been carried out 
extensively in my ward by Cole, and I can testify to its great value in doubtful 
cases and in the acute septic forms. The hypodermic puneturc'of a vein for 
the blood causes little or no pain. 

(2) Isolation of Typhoid Bacilli from the Stools .—Cultures from the stools 
have proved of diagnostic value. A new and very satisfactory method is that 
of von Drigalski anjf Conradi (Zeit. f. Hygiene,-Bd. 3i)), largely used in the 
campaign agailist typhoid in Germany, with which those familiar with bac- 
teriologic mcthods*are able to isolate the bacilli in a majority of the eases. 

(3) isolation of Typhoid Bacilli from the Urine. —Neumann, llorton- 
Sinith, Richardson, and Gwyn have shown the great frequency of typhoid bacilli 
111 ^e urine. In some cases they may be obtained before tlb Widal test is posi¬ 
tive. Rdutine cultures do not offer great difficulties, and may frequently be 

diagnostic value. 

(4) Isolation of Tu phoid Bacilli Jrpm. thcJRosc-spots.—'Smdc\d, Cursch- 
uiann, and Richardson have demonstrated the presence of the bacilli in rose- 
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spots in 32 of 40 cases examine^. As the procedure causes' considerable dis¬ 
comfort it can not be used as a routine method. 

(5) The Agglutination T est .—Tn 1894.Pfeiffer showed that cholera spiriflu, 

when introduced into the peritoneum of an immunized animal, or when mixed 
with the serum of immunized animals, lose their motion and break up. This 
“ Pfeiffer’s phenomenon” of agglutination and immobilization was thoroughh 
studied by Durham and also by A. S. Griinbaum, and the specificity of the 
reaction demonstrated. Widal took the method, and ipade* it available in 
clinical work. ‘ , * 

Methods.—( a) Macroscopic or Slow Method. —This has nqt been largely 
used in clinical work, but on the whole fhe results are probably more satisfacton 
than with the microscopic method, and in hospitals, at least, the difficulties are 
no greater. Lately the use of cultures Of dead Willi has received qqite wide 
application. This method is very satisfactory when the living, active bacilli 
can not be conveniently employed. / ' o’ 

(6) Micrsiscopic .or - Rapid-M elhod .— r ct o * ifcrurri is mixed with a young 

bouillon culture of the typhoid bacillus, or with %,suspension of a young agur 
culture, in such a manner as to dilute the..serum to the required degree. A 
hanging-drop preparation of the mixture is made, and if-the reaction ia.posi- 
tive.tlie bacilli will within a given time lose their motility and collect in clumps. 
Wyatt Johnston introduced the use of dried blood. It is convenient, but does 
not permit accurate dilutions. The use of glass bulbs to obtain the serum, and 
small glass pipettes to make accurate dilutions, is of value. As Cabot says, 
‘‘the test is a quantitative, not a qualitative, one.” Both the degree of dilu¬ 
tion and the time limit are of importance. A safe standard, and the one in 
use at the Johns Hopkins Hospital, is a dilution of 1-50 and a.time limit of 
one hour. • 1 

IJkhlts.—C abot’s collection of 5,978 cases gives a positive reaction in 97.2 
per cent. A positive reaption was obtained in 93j>er,ccnt of 849 cases tested 
before the qigktli day. It may not appear until the relapse. In 4 of my cases 
it developed on the twenty-second, twenty-sixth, thirty-fifth, and forty-second 
days,, respectively. It may be present even twenty or thirty years subsequent 
to the attack^of fever. 

Vhile on the whole the serum reaction is of very great value, there are cer¬ 
tain difficulties and objections which must be considered. A perfectly charac¬ 
teristic case with hamiorrhages, rose-spots, etc., may give no reaction throughout. 
Jn other cases the reaction is much delayed, becoming positive only during 
convalescence, or even during a relapse. It must be borne in mind that occasion¬ 
ally the reaction is not obtained with low dilutions, while with*higher dilutions 
the reaction is characteristic. • 


flnuimv Batmens.or Eimoa in Dxacnosis, —An early and intense local¬ 
ization of the infection in certain organs may give rise to doubt at first. 

*7: Cases 1 eo,m "" on with severe bciuiafihe, photophobia, delirium, twitching of 
the JJ™ c , les , an ^ retr ^ tl “ of the head are almost invariably regarded as cerebr o- 
spwammmitis. Under such circumstances it may for a few days be impos¬ 
sible to make a satisfactory diagnosis. I have thrice performed autopsies on 
cases of this kind in which no suspicion of typhoid fever had been present, tj.e 
intense cerebro-spinal manifestations having dominated the scene. Until the 
appearance d£ abdominal symptoms, or tlie rash, it may be quite impossible to 
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determ^me the nature of the case. \ Ccrchroapinal meningitis is, however, a 
rare disease typhoid fever a very commofi one, and the onset with severe 
nervous symptoms is by no mean* infrequent. jThe lumbar juncture is now 
a great help. 

I have already spoken of the jnislcading pulmonary symptoms, which occa¬ 
sionally occur at the very outset of the disease. The bronchitis rarely causes 
error, though it may be intense and attract the cijief attentipn. if ore difficult 
are the cases setting in with chill and followed rapidly, by pneumonia. I have 
•brought such a cas^ before the class "one week as typical pneumonia, and a fort¬ 
night later shown the same ease as undoubtedly one of typhoid fever. In 
another case, in which the onset was with definite pneumonia, no spots were 
present, and, though there were diarrhoea, meteorism, and the most pronounced 
nervous^ symptoms, the-doubt’slijl remains whether it was a case of typhoid 
fever or one of pneumonia in which severe secondary symptoms developed. 
There is less danger of mistaking the pneumonia which occurs at the, height 
of the disease, and yet this i%pod|iblej as in a case admitted a few years ago 
to my wards—a man aged seventy, insensible, with a dry tongue, tremor, ecchy- 
moses upon the wrists and ankles,jno rose-spots, enlargement of the spleen, and 
consolidation of his right lower lobe. It was very natural, particularly since 
there was no history, to regard such a case as senile pneumonia with profound 
constitutional disturbance, but the autopsy showed the characteristic lesions of 
typhoid fever. Early involvement of the pleura or the kidneys may for a time 
obscure the diagnosis. 

Of diseases with which typhoid fever may be confounded, malaria, certain 
forms of pyaemia, acute tuberculosis, and tuberculous peritonitis are the most 
important. 

Prom malarial fever, typhoid is, as a rule, readily recognized. There is no 
such disease as typho-malarial fever—that is, a separate and distinct malady. 
Typhoid fever and malarial fever may coexist in the same patient. Of 1,500 
cases'of typhoid fever, *n only three were the malarial parasites found in the 
blood during the fever. In patients returning from Cuba and‘Porto Rico 
during the.late war the two conditions were often found together, but in this 
country it is excessively rare. The term typho-malarial fever should be aban¬ 
doned. The autumnal type of malarial fever may present a Striking simi¬ 
larity in its early days to typhoid fever. Differentiation may be made only 
by the blood examination. There may be no chills, the remissions may be 
extremely slight, there is a history perhaps of malaise, weakness, diarrhoea, 
and sometimes vomiting. The tongue is furred and white, the cheeks flushed, 
the spleen -etightly enlarged, and the temperature continuous, or with very 
slight remissions. T he a-stivn -a j i tnnm al variety of the malarial parasiteunay 
no t be preseni -in-t fie cir culating blood for several days. Every year we had 
one or two cases in which the diagnosis was in doubt for a few days. 

Ey/rmia *—-The long-continued fever of obscure, deep-seated suppuration, 
without chills or sweats, may simulate typhoid. The more chronic cases of 
ulcerative endocarditis are usually diagnosed enteric fever. Tha. presence, or 
absence -of le nooovtosia is an imp ortant aid. The Widal reaction and the blood 
cultures now offer additional and*valuable help. 

Aade- miliui y ~tubr,rnilasis is not infrequently mistaken for typhoid fever. 
The poilits in differential diagnosis will be discussed under that disease. Tuber- 
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culom peritonitis in certain of its forms may closely simulate typhoid fever, 

and will be referred to in another section. 

The early abdominal pain, etc., may lead to the diagnosis of appendicitis. 

(Se proEs!—' (a) Death-rate .—The mortajity is very variable, ranging i n 
private practice from 5 to 12 and in hospital practice from 7 to 20 per cent. 
In some large epidemics the. death-rate has been very low. In the. Maidstone 
epidemic it was between 7 and 8 per cent. In recent yearjj tlm mortality from 
typhoid fever has certainly diminished, and, under the influence of Brand, the 
reintroduction of hydrotherapy has reduced the death-rate in institutions in a 
remarkable manner, even as low as 5 or* 0 per cent. Of the 1,500 eases treated 
in my wards, 9.1 per cent died. The mortality in the Spanish-American War 
was very low—7 per cent—-and may be attributed to the picked set of men and 
to the care and attention which the patients deceived. In South Africa the 
mortality was 20.9 per cent to March 31, 1901. • 

(h) Special Features in Pr 0 g/ittsk-*-UnfaVojfable symptoms are high fever, 
toxic symptoms with delirium, moteorismj ,and Jisemorrlnige. Fat subjects 
stand, typhoid fever badly. The mortality injwomjjjr is greater than in men. 

mi v i • t l 'ltd vrt. iii n 


The complications and dangers are more serjjj^ in the ambulatory form in 
which the patient has kept about for a week -dr -ten days. Early involvement 
of the nervous system is a bad indication; ahd the low, muttering delirium 
with tremor means a close tight for life. Prognostic signs from the fever alone 
are deceptive. A temperature above 104° may be well borne for many davs 
if the nervous system is not involved. 

• (c) Sudden Death— It is dillieult in many eases to explain this moi-t 

lamentable of accidents in the disease. There are cases in which neither eere- 
bral . ysual, nor cardiac changes have been found ; there are instances too in 
which it does not seem likely that there could have I wen a special localization 
of thh toxins in the pneumogastric centres. MoPhedran, in reporting a ease 
of the kind, in which the post mortem showed no adequate cause of death, sug¬ 
gests that the experiments of MeWilliain on sudden cardiac failure probably 
explain the occurrence of death in certain of the cases in which neither em- 
nor uraemia is present. Under conditions of abnormal nutrition there 
is sometimes induced a state of delirium cordis, which may occur spontane- 
ously, or, in the case of animals, on slight irritation of the heart, with the remit 
of extreme irregularity and finally failure of action. Sudden death occur- 
more frequently in men than in women, according to Dewevre’s statistics, m 
a proportion of 114 to 26. It may occur at the height of the fever, and, as 
pointed out by Graves, may also happen during convalescence. There were 
four cases in my series. , 

Prophylaxis.-—! n cities the prevalence of typhoid fever is directly propor¬ 
tionate to the inefficiency of the drainage and the water-supply. With their 
improvement the mortality has been reduced one-half or “even more. Fulton 
r ln 0 l ni ^ States, at least, the disease exists to a propor- 

f ln ■ hG C ° Untry than H d«es in the city, and that the 
propagation of this disease is in general from the country to the town ■ In the 

Ire ' soTuch ^ h t 6 I? 1- th ° ^ aT1CCS f ° r ,li1ution of thc contaminating fluids 
are so much greater than in the country, where the privy vault is often in 
such close proximity to the well. J y 18 0Ile 
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Bufit is not ‘only through water that the disease is transmitted. Other 
methods play an important though not so frequent role. The bacilli may be 
carried by milk, oysters, uncooked vegetables, etc. Flies play an important 
role in the spread of the disease. Many eases undoubtedly arise by direct 
infection. But through whatever channel the infection occurs, for new cases 
to arise the virus must be obtained from another patient. It hag been dem¬ 
onstrated Jiy Jordan, llussell, Zeit and others tdiat under* ordinary circum¬ 
stances the bacUli dp not live and thrive long outside the body. To stamp out 
'typhoid fever requires (1) the reedgnilion of all cases, including tlic typhoid 
carriers, and (2) the. destruction of all typhoid bacilli as they leave the {utient. 
Jt is as much a part of the physician s duty to look after these points as to 
take care of the patient, Mild > cases of fever are to be regarded with suspicion. 

Frofli the standpoint of prophylaxis, the question practically narrows down 
to disinfection of the urine, st.dolg, sputum (in the few cases where bacilli are 
present), and of objects which .may accidentally be contaminated by these 
excretions. 

The nurse or attendant shouljl he taught to regard every specimen of urine 
as a pure culture of tjnKdJ&cilli,*and to exercise the greatest care in pre¬ 
venting the scattering^pdjppbf urine over the patient, bedding or floor, or 
over the hands of the atthhfjSnt. 

To disinfect the urine'the best solutions arc carbolic acid, 1-20, in an 
amount equal to that of the urine, or bichloride of mercury, 1-1.000, in an 
amount one-fifteenth that of the fluid to be sterilized. These mixtures with 
the urine should stand at least two hours. 

Urotropin causes disappearance of the bacilli from the urine when baeil* 
luria is present, but under no circumstances should its‘administration permit 
the disinfection of tin 1 urine to be neglected. 

To disinfect stools carbolic acid is the most useful. It is cheap, and efficient 
when used in strong solutions. The stool should bepnixed with at least‘twice 
its volume of 1-20 carbolic-acid solution and allowed to stand for several hours. 

With hydrotherapy the disinfection of the bath water after use offers a seri¬ 
ous and somewhat difficult problem. 

E. Babuekc has sought experimentally the best method for § the disinfec¬ 
tion of the bath water. He found chloride of lime the best substance to use, 
and found that even where the water contains coarse fecal matter. '2oO gm. 
(one-half pound) of chloride of lime will render the ordinary bath of 200 
litres sterile in one-half hour. , 

If there be-any expectoration, the sputum should receive the same care as 
in tuberculosis. • It is best to collect it in small cloths, which may be burned. 

All the linen leaving the patient's bed or person should be soaked for two 
hours in 1—20 carbolic-acid solution, and then sent to the laundry, where it 
should be boiled. ‘All dishes should be boiled before leaving thl? patient’s room. 

The nurse should wear a rubber apron when giving tubs or working over 
a typhoid patient, and this should lie washed frequently with a carbolic acid 
or bichloride of mercury solution. The nurse should wear rubber gloves when 
giving tfibs, or else soak her hands thoroughly in 1-1,000 bichloride solution 
after she has finished. 

It is impossible here to deal with all the possible modes of spread of the 
infection. Keeping in mind that everything leaving the* patient should bo 
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sterilized whenever there is a chance of its having been contaminated* by the 
discharges, a nurse of ordinary intelligence, even one of the family, can carry 
out very satisfactory prophylaxis. • * 

Should the typhoid fever patient be isolated? To prevent direct infection 
of other members of the family a moderate degree of isolation should be car¬ 
ried out, tlipugh this need not be absolute as in the exanthemata. The win¬ 
dows should have*fly screensi in summer. After recovery the room should be 
disinfected. , • 

An important question is as to the ndbessity for the isolation of typhoid* 
patients in special wards in hospitals. At present this is not generally done in 
the United States. When, however, in d hospital with as good sanitary arrange¬ 
ments as the Johns Hopkins possesses, and in which all possible precautions 
are taken to prevent the infection spreading froin patient to patient, ^t.81 per 
cent of all the cases have been of hospital origin, the advisability of isolation 
of typhoid fever patients is certainly worth-,considering. On the other hand, 
in the general hospital, with students dn the Awards, the cases are more thor¬ 
oughly studied, and in the graver complications, as perforation, it is of the 
greatest advantage to have the early eo-o|)eration of the house surgeon. 

During the past few years an active campaign has been started in Ger¬ 
many, under the leadership of Professor Koch, with the object of ultimately 
stamping out this disease by means of early diagnosis and the institution of 
rigid measures for preventing the distribution of the infecting agent from the 
patients so diagnosed. With a corps of assistants he fitted up a laboratory in 
Trier, a locality where the disease had a firm hold. By bacteriological methods 
he was able to demonstrate that ?2 persons were suffering from typhoid infec¬ 
tion. So soon as the nature of a ease was established, isolation and vigorous 
disinfection were practiced. The result was that within three months no more 
typhoid bacilli were discoverable, the patients were cured, no fresh cases arose, 
and, ho far as that group ^of villages was concerned, typhoid was exterminated. 
Since, in other groups of villages situated under strictly comparable conditions, 
but where tfiese methods of dealing with the disease were not practiced, typhoid 
continues to be prevalent, it may reasonably be inferred that the disappearance 
at Trier was not spontaneous, but due to the methods of identification and dis¬ 
infection which were used. 

When epidemics are prevalent the drinking-water and the milk used in 
families should be boiled. Travellers should drink light wines or mineral 
yater rather than ordinary water or milk. Care should be taken to thor¬ 
oughly cook oysters which have been fattened or freshened in streams con¬ 
taminated with sewage. « 

While in camps it is easy to boil and filter the water; with troops on 
the march it is a very different matter, and it is impossible td restrain men 
from relieving (heir thirst the moment they reach water. •Various chemical 
methods have been recommended—the use of bromine, hypochlorite of lime, 
permanganate of potassium, and the tablets of sodium bisulphate, none of 
which are probably very satisfactory. , 

VACcraATiON.—A. E. Wright has introduced a method of vaccination 
against typhoid. A full description of the principles involved, as well as of the 
technique, is given in his work, A Short Treatise on Anti-Typhoid Inoculation. 
London, 1904. The material used is a bouillon culture of virulent bacilli 
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heated W 60° in order to kill them. By a somewhat complicated procedure the 
number of bacteria in this culture is estimated, and for the first inoculation 
a Quantity of the vaccine contaiaing 750 to 1,000 millions of bacteria is 
employed, and for the second inoculation a quantity containing 1,500 to 
2,000 millions of bacilli is employed. Two inooulations are given at an 
interval of about two weeks. Following inoculation there is a, mild local 
reaction and constitutional symptoms begin within two ortthrcc hours. As 
a sequence of the jnjection, there is an increase in both the bactericidal 
'and agglutinating .powers of the .filood. Many thousand inoculations have 
now been ma^e under Wright’s direction, mainly on the British troops in 
India and South Africa. From the statistics so far available he concludes 
that the incidence of typhoid fever was diminished by at least one-half in 
the inoqjilated, while in the aggregate the proportion of deaths to cases among 
( the inoculated has been rather less than half that among the uninoculated. 
The evidence so far points to a nersistence of the protective effect for ot least 
two years after inoculation. fright'd* conclusions are supported by the evi¬ 
dence of a large number of English army officers. Wherever, therefore, large 
bodies of persons are likely to be exposed to unusual dangers of infection the 
procedure may be employed. 

Treatment. — (a) General Management.— The profession was long in 
learning that typhoid fever is not a disease to be treated mainly with drugs. 
Careful nursing and a regulated diet are the essentials in a majority of the 
cases. The patient should be in a well-ventilated room (or in summer out 
of doors during the day), strictly confined to bed from the outset, and there 
remain until convalescence is well established. Tlui hed.shoiihLba.aingle, no> 
too high, and the rqattress should not be too hard. The woven wire bed, with 
soft hair mattress, upon which are two folds of blanket, combines the two 
great qualities of a sick-bed, smoothness and elasticity. A rubber cloth should 
be placed under the shqpt. An intelligent nurse shquld be in charge. When 
this is impossible, the attending physician should write out specific instruc¬ 
tions regarding diet, treatment of the discharges, and the bed-linen. 

(6) DiET.-«-Milk, eggs, and water are the essential foods during the 
febrile period. An adult receives four ounces of milk, diluted wijh two ounces 
of lime-water or soda-water, every four hours; and four ounces of albumen- 
water, made from the white of one or two eggs, every four hours. In this 
way he is fed every two hours. The juice of half a lemon or an ounce of 
fresh orange juice is added to the albumen-water, which may be sweetened 
with a little sugar. The great majority of our patients have this diet alone 
during the fevfir. ‘Whey is substituted for the milk if there are curds in 
tbe stools or if th§re is much distention or if the plain milk disagrees in 
any way. If* necessary, milk is cut off altogether and the albumen-water 
increased. Buttehnilk, boiled milk, koumiss, or peptonize’d milk may be 
used. The beef extracts, meat juices, and artificially prepared foods are 
unnecessary, and in private practice among people in moderate circumstances 
add greatly to the expense of the illness. Such a diet is simple, reduces the 
work of feeding to a minimum, and agrees with a great majority of all 
patients. Water., is given at fixed intervals. A good plan is to have a jug 
of water beside the patient and a tubing with a glass mouth-piece, so that he 
can drink as much as he wishes. A washing-out plan of treatment is advised 
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by E. W. Cushing and T. W. Clarke, of the Lake-side Ilo'spital, CPavelam], 
A gallon or more may be taken in the day. The water causes polyuria, and is 
a sort of internal hydrotherapy by which the toxins may be washed out. 

water, lemonade, or ieed-tea may be used. A small cup of coffee in the 
morning is very grateful. ’Bouillon.or strained vegetable soup may serve as a 
change. Ice cream may be taken at any time, and is an agreeabie variation, 
particularly for children. • 

It is possible that we give too much food. Of late years 'the disease lias 
been treated by what has been called therapeutic fasting-<-little or no food, 
only water. , 

Alcohol is unnecessary in a groat'majority of the cases. Of late years 
I have used it much less freely; but when the,heart is feeble and the toxic 
symptoms are severe, eight to twelve ofmees of whisky may bo given, in the 
twenty-four hours. ■ 

(cy Hydrotherapy. —The use of wntch„ihside and outside, was no new 
treatment in fevers at the end of the eighteenth century, when .Tames Currie 
(a friend of Burns and the editor of his poems) wrote his Medical Reports 
on the Effects of Water, Cold and Warm, as a Remedy in Fevers and other 
Diseases. In this country it was used with great effect and recommended 
strongly by Nathan Smith, of Yale. Since J8<51 the value of bathing in 
fevers has been specially emphasized bv (lie late Dr. Brand, of Stettin. 

Hydrptherapy may be carried out in several different ways, of which, 
in typhoid fever, the most satisfactory are sponging, the wet pack and the 
full bath. 


• (a) Cold Sponging .—The water may be tepid, cold, or ice-cold, according 

to the height of the fever. A thorough sponge-bath should take from fifteen 
to tfl^ailiJJlimiies. The ice-cold sponging is not quite as formidable asthe 
full cold bath, for which, when there is an insuperable objection in private 
practice, it is an excellent alternative. But. frequently it is difficult to get 
the friends to appreciate the advantages of the sponging. When such is the 
case, and in children and delicate persons, it can be made a little less for¬ 
midable by sponging limb by limb and then the buck and abdomen. 

(6) The cold pack is not so generally useful in typhoid fever, but in 
cases with very pronounced nervous symptoms, if the tub is not available, 
the patient nnjy be wrapped in a sheet wrung out of water afrfiO? or 65°, and 
then cold water sprinkled over him with an ordinary watering-pot. 

, (c) The Bath. The tub should be long enough so that the patient can 
be completely covered except his head. Our rule for some years has been 
to give a bath at 70 every third hour when the temperature w&s above LOS,5°. 

r 7 ai T n i the 1 tflb f ° r 01 miputes, is takenoul, 

i7 /.r a i d n C0V ° rc, , J With a blilnkct - While in the tub the 
K trUC T f are ™ bbod thoroughly, cither with the harfd or with a suit- 
abie rubber H is weil to give the first one or two baths at a temperature 

well taken iw " J° f tern P erftturc - « the bath at 70“ is not 
£ temperat r t0 75 ° T 8 °°- ‘ U is important to see that 

the canvas supports are properly arranged, and that the rubber pillow'is com¬ 
fortable for the ™tient’s head. The first bath should not be given at u ght, 
and it should be superintended by the house-physician. The aSIunt ofS- 
plamt made by the patient is largely dependent upon the skiSTd are wih 



TYPHOID FEVER. 


•101 


which tiie baths are given. Pood is usually given, sometimes a stimulant, 
atyer the bath. The blueness and shivering, which often follow the bath, 
are not serious features. The rectal temperature is taken immediately after 
(he bath, and again three-quarters of an hour later. Contra-indications are 
1 peritonitis,2Jiajmorrhage, : . phlebitis,:severe abdominal pain, a J nd great pros¬ 
tration, The accompanying chart (Chart V) shows thc_numlfer of baths 



and the influence on the fever during two days of treatment. The good 
effects of the baths are: Xl) The effect on the nervous system. 'The delirium 
lessens, the tremor diminishes, and the toxic features are less marked. The 
excretion of the toxins by the kidneys is stimulated. (2.) The feser is Re¬ 
duced, though this is not the chief effect of the tubs; indeed at the height of 
the disease there may be very little reduction. ( (3) The -heart, rate usually 
fajls, the pul^Jjseames smaller and harder, and the blood pressure rises 15 
w 20 mm. of Hjg. (4) With hydrotherapy the initial bronchitis is bene¬ 
fited, and there is less "Chance of passive congestion of the bases of the lungs. 
(">2 The liability to bed-sores is diminished and the frequent cleansing of the 
skin is beneficial. Should boils occur, one bath-tub should be used for that 
patient plone. {&) The mbrtality i§ reduced. In general hospitals from 
six to eight patients in every hundred are saved by this plan of treatment. 
At the Brisbane Hospital, where F, E. Hare used it so thoroughly, the mortal¬ 
ity was reduced from 14,8 per cent to 7.5. There is a remarkable uniformity 
in the death-rate of institutions using the method—usually from 6 to 8 per 
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cent. At the Royal Victoria Hospital, Montreal, the rate for the six years 
was 5.4 per cent. At the Johns Hopkins Hospital the mortality among 1,400 
cases was 137, or 9.1 per cent. 

(d) Medicinal Theatment.— In hospital practice medicines are not 
often needed. A great majority of my cases flo not receive a dose. In private 
practice it ‘may be safer, for the young practitioner especially, to order « 
mild fever mixture. The question of medicinal antipyretics is important: 
they are used far too often and too rashly in typhoid fever.' An occasional, 
dose of antifebrin or antipyrin may do no harm, but the’daily use of these 
drugs is most injurious. Quinine in jnoderate doses is still much employed, 1 
The local use of guaiacol on the skin, 3ss. painted on the flank, causes a prompt 
fall in the temperature. _ . 

In the various antiseptic drugs which havoi been advised I have no faith. 
Most of them do no harm, except that in private practice their use has too < 
often diverted the practitioner from more rational and safer courses. 

(«) Sebum Therapy. —Numerous attempfs have been made to obtain 
specific sera, which have been of two .varieties, bactericidal and antitoxic. 
As Wasscrman lias shown, the probable reason why the 'former have failed 
is owing to the lack of sufficient complement in the patient’s blood, and at 
present no available method lias been found to increase this complement. 
As the isolation of a soluble typhoid toxin has presented insuperable difficul¬ 
ties so far, it is questionable whether an antitoxin of any value has yet been 
obtained. With the reported isolation of typhoid toxins of considerable 
strength by Conradi, and also by Macfadyen, it is possible that in the near 
future an antitoxin serum of great value may be produced. One of the most 
important problems in connection with this disease is the isolation of a strong 
soluble toxin, tile results of which would probably be verv far-reaching. 
j Chantemcsse (Presse Med., 1904, Xo. 86 ) lias published the results obtained 
^•'in several of the Paris* hospitals with an antitoxie serum. The toxin is 
obtained in the filtered cultures of typhoid bacilli grown on a medium con- 
* taining splenic pulp and human defibrinated blood. By injection of this into 
h orses a seru m has been produced, whi ch, du ring a period"Of tlired and a'Jialf 
years, has been employed in the treatment of 765 cases, 545 By CfiffEdemcsse 
himself, and 220 cases in children by Josias and Brunon. Of these 7G5 cases 
only 30 died,* a mortality of about 4 per cent, while in the other Paris hos¬ 
pitals during the same period there occurred a mortality of 18 per cent, in 
Iione of them under 12 per cent. 

A third method is by means of the so-called extract of Jcz, by the use of 
, wl)icl1 g°°d results have been reported by Eiehhorst and others, though so 
far on a relatively small number of cases. This extract is obtained from 
the bone-marroy, spleen, thymus, brain, and spinal cord of animals highly 
immunized to typhoid bacilli. Large amounts must be used. Remember¬ 
ing the considerable period of time after the discovery of the diphtheria anti¬ 
toxin before a serum of high value was obtained, it is not too much to hope 
that some of these experiments may lead to important results. 

(/) Treatment op the Special Symptoms.—T he abdominal 'pain and 
1 tympanites are best treated with fomentations or turpentine stupes. The 
latter, if well applied, give great relief. Sir William Jenner used to lav 
great stress on the advantages of a well-applied turpentine stupe. He 
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directed'it to be applied as follows: A flannel roller was placed beneath the 
pajient, and then a double layer of thin flannel, wrung out of very hot water, 
with a drachm of turpentine mixed with the water, was applied to the abdo¬ 
men and covered with the ends of the roller. When the gas is in the large 
bowel, a tube may be passed or % turpentine enema given. For tympanites, 
with a dry tongue, turpentine may be given, or the oil of cinnanufti, TT1 iii-v, 
every two hours (Caiger). If whey and albumen-water arc substituted for 
jailk, the distention lessens. Oluyeoal, bismuth, /8-naphthol, and eserine, 

gr. hypodermically, may be tried. Opium should not be given. 

For the disrrhaa, if severe—that is, if there are more than three or four 
stools daily—a starch -and opium enema may be given; or, by the mouth, a 
combination of bismuth, in large doses, with Hover’s powder; or the acid 
diarrhoea mixture, acetate of lead (gr. ii), dilute acetic acid («l xv-xx), 

• and acetate of morphia (gr. |—J). The amount of food should be reduced, 
and whey and albumen-water ip small,amounts be substituted for the milk. 
An ice-bag or cold compresses relieve the soreness which sometimes accom¬ 
panies the diarrhoea. , 

Constipation is present in many # eascs, and though 1 have never seen it 
do harm, yet it is well every third or fourth day to give an ordinary enema. 
If a laxative-is needed during the course of the disease, the Hunyadi-janos 
or Fji od w ehsh all '~watcr may be given. 

Ihemorrhage .—As absolute rest is essential, the greatest care should be 
taken in the use of the bed-pan. It is perhaps better to allow the patient to 
pass the motions into the draw-sheet, lee may be given, and a light ice-bag, 
placed on the abdomen. The amount of food should be restricted for eight 
or ten hours. If there is a tendency to collapse, stimulants should be given, 
and, if necessary, hypodermic injections of ether. Injection of salt solu¬ 
tion beneath the skin or directly into a vein may revive a failing heart. Tur¬ 
pentine is warmly recommended by certain authors. Should opium be given? 
One-fifth of the cases of perforation occur with haemorrhage, and the opium 
may obscure the features upon which alone the diagnosis of perforation may 
be made. Of late we have abandoned the use of opium and have given the 
calciumfchIori.de or lactate in doses of gr. xv every four hours. *Gelatine we 
have also used a good deal, but it seems of doubtful value. 

Perforation and Peritonitis. —Early, diagnosis and eayly-opwat-ion mean 
the saving of one-third of the cases of this heretofore uniformly fatal com¬ 
plication. Tlie aim should be to operate for the perforation, and not to wait* 
until a general peritonitis diminishes by one-half the chances of recovery. 
An incessant, intelligent watchfulness oil the part of the medical attendant 
and the early co-opeiation of the surgeon are essentials. Every c«*e of more 
than ordinary severity should lie watched with special reference to this com¬ 
plication. Thorough preparation by early observation, careful note-*, and 
knowledge of the conditions will help to prevent needless exploration. No 
case is too desperate; we have had one recovery after three operations. 
Twenty pases of perforation in my series were operated upon with seven 
recoveries; in an eighth ease the patient died of the toxaemia on the eighth 
day after the laparotomy. The figures now published give from 25 to 33 per 
cenf ai rimcYvrie°, In doubtful cases it is best to operate, as experience 
shows that patients stand an exploration very well. 
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Cholecystitis .—A majority ofrthe cases recover, but if the symptoms are 
very severe and progressive, operation should be advised. 

Bone Lesions .—The typhoid periostitis of the ribs or of the tibia does 
not always go on to suppuration, though, as a rule, it requires operation. 
Unless the practitioner is accustomed to do very thorough surgical work, 
he should band over the patient to a competent surgeon, who will clear oat 
the diseased part’s with the* greatest thoroughness. Recurrence is inevitable 
unless the operation is complete. 

For the progressive heart-weakness, alcohol, stryglyjifle and ether—hypo- 
dermieally in full doses, digitalis, and the saline infusions may be tried. 

The nervous symptoms of typhoid fever are best treated by hjjdrother- 
n py. Special advantages of this plan arc that the restlessness is allayed, 
the delirium quieted, and sedatives are rarely needed. In the casts which 
set in, early with severe headache, meningeal’symptojSn's, and high fever, the 
cold...bath, or in private practice thy cold phek, should be employed. An 
ice-cap mav be placed on the head, and if necessary morphia administered 
hypodermically. For the nocturnal restlessness, so distressing in some cases, 
Doyer’s powder should be given. As a rule, if a hypnotic is indicated, it is 
best to give opium in some form. Pulmonary complications should, if severe, 
receive appropriate treatment. 

Bacilluria .—When bacilli are present, as demonstrated by cultures or 
shown by the microscope, urotropin may be given in ten-grain doses and kept 
up, if necessary, for several weeks. A patient should not be discharged with 
cbac-illi in his urine. 

In protracted cases very special care should ho taken to guard against bed¬ 
sores. Absolute cleanliness and careful drying of the parts after an evacua¬ 
tion should be enjoined. The patient should be turned from side to side and 
propped with pillows, and the back can then be sponged with spirits. On the 
first appearance of a sode, the water- or air-bed should be used. 

(rj) The Management of Convalescence.— Convalescents from typhoid 
fever frequently cause greater anxiety than patients in the attack. The ques¬ 
tion .of food has to be met at once, as the patient acquires a ravenous appetite 
and clamor! for a fuller diet. My custom has been not to allow solid food 
until the temperature has been normal for ten days. This is, I think, a safe 
rule, leaning'perhaps to the side of extreme caution; but, after all, with egg*. 
milk feast- milk puddings, and jellies, the patient can take a fairly varied 
’diet. Many leading practitioners allow solid food to a patient so soon as lie 
desires it. Peabody gives it on the disappearance of the fever; the late Aust in 
Flint was also in favor of giving solid food early. I had a lesson'’in this 
matter which I have never forgotten. CA young lad in the Mpntreal Genernl 
Hospital, in whose case I was much interested, passed through a tolerably 
sharp attack of typhoid fever. Two weeks after the evening temperature had 
[been normal, and only a day or two before his intended discharge, he ale 
several mutton chops, and within twenty-four houra was in a state of col¬ 
lapse from perforation^) A small transverse rent was found at tlje bottom 
of an ulcer which was in process of healing. Tt is not easy to say why solid 
food, particularly meats, should disagree, but in so many instances an indis¬ 
cretion in diet is* followed by slight fever, the so-called febris camis, that it 
is in the best interests of the patient to restrict the diet for some time after 
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the feve^'has fallen. Whether an error in <Jiet may cause relapse is doubt¬ 
ful. The patient may be allowed to sit up for a short time about the end of 
the ^fi_rst__week.. of convalescence, and the period may be prolonged with a 
gradual return of strength, lie should move about slowly, and when the 
weather is favorable should bo in the open air as 1 much as possible. He 
should be guarded at this period against all unnecessary excitement. Emo¬ 
tional disturbance not infrequently is the cause of •recrudescence of the fever. 
Constipation is *not .uncommon in convalescence and is best treated by 
lienwta. A protrasted diarrhoea, w*hich is usually due to ulceration in the 
colon, may retard recovery. In such cases the diet should be restricted to 
milk, and the patient should be confined to bed; large doses of bismuth and 
astringent injections will provq useful. The recrudescence of the fever does 
not require special measures. The treatment of the relapse is essentially that 
pf the original attack^/ 

Post-typhoid insfljS^^requires .the judicious care of an expert. * The 
cases us ually reco vere % swollen leg'.after phlebitis .is a. source..of great 
worry. A bandage should be worn during the day or a well-fitting, elastic 
stocking. The outlook depends on fee completeness with which the col¬ 
lateral circulation is established. In a good many cases there is permanent 
disability. 

The post-typhoid neuritis, a cause of much alarm and distress, usually 
gets well, though it may take months, or even a couple of years, before the 
paralysis disappears. After the subsidence of the acute symptoms systematic 
massage of the paralyzed and atrophic muscles is the most satisfactory 
treatment. 

The condition sppken of as the typhoid spine may drag on for months 
and prove very obstinate. The neurotic state has to be treated. Separa¬ 
tion from solicitous and sympathetic friends, hydrotherapy in the form of 
the wet pack, and the Eaquelin cautery are the mo#t efficacious means of 
cure. An encouraging prognosis may be followed by rapid improvement. 


II. TYPHUS FEVER. 

Definition. —An acute infectious disease of unknown origin, .highly con¬ 
tagious, characterized by sudden onset, maculated rash, marked nervous symp¬ 
toms, and a cyclical course terminating by crisis, usually about the end of the 
second week. Post mortem there are no special lesions other than those asso¬ 
ciated with fever.* 

The disease is knjwn by the names of hospital fever, spotted fever, jail 
fever, camp fevflr, and ship fever, and in Germany is called exanthematic 
typhus, in contradistinction to abdominal typhus. 

Etiology. —Typhus fever has been one of the great epidemics of the world. 
Until the middle of the nineteenth century it prevailed extensively in all the 
larger cities of Europe, and at times extended to wide-spread outbreaks. As 
Hirsch has remarked, “ The history of typhus is written in those dark pages; 
°f the world’s story which tell of the grievous visitations of mankind bv war, 1 
famine, and misery of every kind.j’ Few countries have suffered more than 
Ir eland, particularly between the years 1817 and 1819 and in 1846. In Eng- 
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land the disease has progressively diminished in intensity. la-lS-W there were 
J^49a.deaths, in 1895 only 58 deaths. In 1897 there were only 3-xaaes of typhus- 
fever in the London Fever Hospitals. In* England and Wales the disease hag 
steadily diminished. lnJL883 there were 877-deaths; in 1902, 01 deaths. Of 
late years the name typhus has not appearad in the Registrar-General Report 
for England and Wales. The last really great epidemic was in the.Turko- 
Russian War in'1877~’78. • 

The jjadnitlllisappearance of typhus fever is one of .the great triumphs of 
modern medicine. At present the diseasS lurks in only a dew centres in Great 
Britain and on the Continent, and every few years slight outbreaks occur in* 
larger cities, and sporadic eases appear from time to time. In the United 
States typhus fever has not prevailed as an extensive epidemic for many years. 
There were small epidemics in How Y6rk in' 1881 -'82 and in 1892—’§3, and in 
1883 in Philadelphia. A remarkable feature is the occurrence of a few eases 
at lolxg intervals of time from any other outbreaks, and at great distances from 
any known foci of the disease. This'was one^f the points which led Murchi¬ 
son to the belief that under favorable conditions it might originate spontane¬ 
ously'. Two small groups of cases of this nature-have come under my observa¬ 
tion. In 1877 there occurred a local outbreak at the House of Refuge, in 
Montreal, a city in which the disease had not existed for many years. The 
overcrowding was so great in the basement rooms of the refuge that at night 
there were not more than 88 cubic feet of space to each person. Eleven indi¬ 
viduals were affected. It was not possible to trace (lie source of infection. 

In the spring of 1901 from one house three cases of fever were admitted 
to my "wards, which were regarded at first as typhoid fever, but the features were 
sO anomalous that our suspicions were aroused. The rash was perfectly char¬ 
acteristic of typhus, the Widal reaction was negative, blood cultures were nega¬ 
tive, and a post-mortem on one fatal case showed no typhoid lesions, and no 
cultures were obtained .from the spleen or the blooc^ post-mortem. The other 
two cases terminated by crisis, so that I think there can be no question that 
the cases were typhus fever. The disease has not prevailed in Baltimore for more 
than'a quarter of a century. The patients were Lithuanians, they lived under 
most unsaivtary conditions, and were workers at a suburb frequented by a great 
many foreigners from the eastern parts of Europe. The origin of the outbreak 
could, uot-bp- traced, nor did any other eases occur. 

Typhus is one of the most highly contagious of febrile affections. In epi¬ 
demics, nurses and doctors in attendance are almost, invariably attacked. There 
is no disease which has had so many victims in the profession. It is stated 
that in a periodof twenty-five years, among 1,230 physicians attached .tojnstitu- 
tions in Ireland, 559,succumbed to this disease. Casual attendance upon cases 
in limited epidemics does not appear to be very risky, but When the sick are 
aggregated in*wards the poison appears concentrated and‘the danger of infec¬ 
tion is much enhanced. Bedding and clothes retain the poison for a long time. 
Murchison thought that the virus was thrown off from the lungs and from the 
skin. It attaches itself particularly to the clothing and linen and to the furni¬ 
ture of the room, and appears to retain its activity for a remarkably long time 
To catch the disease there apparently must be fairly intimate contact with tin 
patient, more particularly contact with a large number of patients. Thus i' 
mild outbreaks of only a few cases physicians and nurses are rarely affected 
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while in»levere epidemics all in attendance may be attacked. Nothing Jiaa yet 
beep determined as to the nature of the specific virus. 

Horbid Anatomy. —The anatoihical changes are those which result from 
intense fever. /The blood is dark and fluid;^,hc muscles arc of a deep red color, 
and often show a granular degeneration, particularly in the heart; the liver is 
enlarge*! and soft and may have a dull clay-like lustre; the kidneys are swollen 
there is moderate enlargement of the spleen, and 4 general Ifypcrplasia of the 
Jymph-follicles. * Peer’s glands are not ulcerated. Bronchial catarrh is usu¬ 
ally, and hypostatie congestion of tlie lungs often, present. The skin shows 
the petechial rash. 

Symptoms. — Incubation. —This is placed at about twelve days, but it may 
be less. There may be ill-defined'feelings of discomfort. As a rule, however, 
the invasion is abrupt and marked by chills or a single rigor, followed/by fever. 
.The chills may recur during the first few days, and there is headache withf.pains 
in_ thejmek and legs. There is^early prostration, and the patient is glad to 
take to his bed at once. -.The ftmperature is high at first, and may attain its 
maximum on the second or third; daj. The pulse is full, rapid, and not so 
frequently dicrotic as in typhoid.' The tongue is furred and white, and there 
‘ is an early tendency to dryness. The face is flushed, the eyes congested, and 
p the expression dull and stupid. • Vomiting may be a distressing symptom. In 
■ severe cases-mental symptoms are present from the outset, either a mild febrile 
delirium or an excited, active, almost maniacal condition. " Bronchial catarrh 
is common. 

Stage of Eruption. —From the third to the fifth day the eruption appears 
—(irs-t upon the abdomen and upper part of the chest, and then upon the 
oxfjemjtics and face^ occurring so rapidly that in two or three days it is all 
out. There are two elements in the eruption: a subcuticular mottling, “a 
fine, irregular, dusky red mottling, as if below the surface of the skin qpme 
little distance, and seen .through a semi-opaque medium ” (Buchanan); and 
distinct papular rose-spots which change to peteehioe. In some instances the 
petechial rash comes out with the rose-spots. Collie describes the rash as con¬ 
sisting of three parts: rose-colored spots which disappear on pressure, dark- 
red spots which are modified by pressure, and petechial upon winch pressure 
produces no effect. In children the rash at first may present a striking resem¬ 
blance to that of measles, and give as a whole a curiously mottled appearance to 
the skin. The term mulberry rash is sometimes applied to it. In mild eases the 
eruption is slight, but even then is largely petechial in character. As the rash is 
hemorrhagic, it does not disappear after death. Usually the skin-is dry, so that 
sudaminal vesiclds are not common. It is stated by.some authors that a distinc¬ 
tive odor is present. ^During the second week the* general symptoms are much 
aggravated. Tfle prostration becomes more marked, the delirium more intense, 
and the fever rises* &TI 10 patient lies on his back with a dull expressionless face, 
flushed cheeks, injected conjunctiva?, and contracted pupils. The pulse increases 
in frequency and is feebler; the face is dusky, and the condition becomes more 
serious. 'Retention of urine is common. Coma-yig il.is frequent, a condition 
in which “the patient lies with open eyes, but "quite '’unconscious; with it there 
"Hv be^ubanltus-tendinum andgpicking at the bedclothes. '■ The tongue is dry, 
brown, and ejacked, and there are sordes on the teeth.*£Re$piration is accel¬ 
erated, the heart’s action becomes more and more enfeebled, and death takes 
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place from exhaustion. In favorable cases, about the end of the se&nd week 
occurs"the crisis, in which, often after a deep sleep, the patient awakes feeling, 
much better and with a clear mind. The‘temperature falls, and although thu 
.prostration may be extreme, convalescence is rapid and relapse very rare. Tim 
{abrupt termination by crisis is in striking ccntrast to the mode of termination 

Jin typhoid fever. • 

Fever.—T h(f temperature rises steadily during the tirst four or five da\$» 
and the morning remissions are not marked. The maxim um is usually attained 
by the fifth day, when the temperature may be 105°, lOttf, or 107°. In mild 
cases it Bcldom riseoimn 1Q3°. After reaching its maximum, the fever gen¬ 
erally continues with slight morning remissions until the twelfth or fourteenth 
day, when the crisis occurs, during which (he temperature may fall below nor¬ 
mal within twelve or twenty-four houris. Preceding a fatal termination, there 
is usually a rapid rise in the lever to 108° ot 'even 109 . , 

The heart may early show signs of weakness. The first..sound becomes 
feeble and almost inaudible, and a sfttolic murmur at the apex is not infre¬ 
quent. Hypostatic congestion of the lungs occurs in all severe eases. The 
braip symptoms are usually more pronounced than in typhoid, and the delirium 
is more constant. A. slight leueoeytosis is more common than in typhoid. 

The, urine in typhus shows the usual febrile increase of urea and uric acid. 
The chlorides diminish or disappear. Albumin is present in a large proportion 
of tSe “cases, but nephritis seldom occurs. 

Variations in the course of the disease arc naturally common. There are 
malignant cases which rapidly prove fatal within two or three days; tin- 
so-called typhus siderans. On the other hand, during epidemics there are 
extremely mild cases in which the fever is slight, the delirium absent, and con¬ 
valescence is established by the tenth day. 

Complications and Sequelae.—■ -Broncho-pneumonia is perhaps the most 
common"’ complication. t It may pass on to gangreqe. In certain epidemics 
\ gangrene of the toes, the hands, or the nose, and in children'jionia or 'cancrmu 
"ojjs, have occurred. . Meningitis is rare. Paralyses, which are probably due 
to a post-febrile neuritis, are not very uncommon. Septic processes, such as 
parotitis anjl abscesses in the subcutaneous tissues and in the joints, are occa¬ 
sionally met with. Nephritis is rare. Hoematcmesis may occur. 

Prognosis. —The mortality ranges in different epidemics from 12 to 20 per 
cent. It is very slight in the young. Children, who are quite as frequently 
attacked as adults, rarely die. After middle age the mortality is high, in some 
epidemics 50 per cent. Death usually occurs toward the close of the second 
week and is due to the toxaemia. In the third week it more Commonly results 
from pneumonia. * t 

Diagnosis. —During an epidemic there is rarely any doubt? for the disease 
presents distinctive general characters. Isolated cases may be very difficult to 
distinguish from typhoid fever. While in typical instances the eruption in 
the two affections is very different, yet taken alone it may be deceptive, since 
in typhoid fever a roseolou^rash may be abundant and there may be occasion¬ 
ally a subcuticular mottling and even petechia;. The difference in the onset, 
particularly in the temperature, is marked; but cases in which it is important 
to make an accurate diagnosis are not usually seen until the fourth or fifth 
day. The suddenness of the onset, the greater frequency of the chill, and the 
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early prostration are the distinctive features in typhus. The brain symptoms 
too*are earlier. It is easy to put down on paper elaborate differential distinc¬ 
tions, which are practically useless' at the bedside. The Widal reaction and 
blood cultures are important aids, but in sporadic cases the diagnosis is some¬ 
times extremely difficult. I have keen Murchison himself in doubt, and more 
than once I have known the diagnosis to be deferred until the seditf cadaveric. 
Severe cerebro-spinal fever may closely simulate typhus at the outset, but the 
diagnosis is usually clear within a fgw days. Malignant variola also has eer- 
lain features in cofnmon with severe typhus, but the gre ater extent of the 
hemorrhages and the bleeding from the piucous membranes make the diagnosis 
clear within a short time. The rash at first resembles that of mg gales, but in 
the latter the eruption is brighter red in color, often crescentic orTrregular in 
arrangement, and appears first on the face. 

. The frequency with which other diseases are mistaken for typhus is shown 
by the fact that during and following the epidemic of 1881 in New York 108 
cases were wrongly diagnosed—^one-eighth of the entire number—and sent to 
the Riverside Hospital (F. W. Chapin,). 

Treatment. —The general management of the disease is like that of 
typhoid fever. Hydrotherapy should he thoroughly and systematically em¬ 
ployed. Judging from the good results which we have obtained by this 
method in typhoid cases with nervous symptoms much may be expected 
from it. Certain authorities have spoken against it, but it should be given 
a more extended trial. Medicinal antipyretics arc even less suitable than in 
hphoid, as the tendency to heart-weakness is often more pronounced. As 
a rule, the patients require from the outset a supporting treatment; water 
should be freely given, and alcohol in suitable doses, according to the condi¬ 
tion of the pulse. 

The bowels may he kept open by mild aperients. The so-called specific 
medication, by sulphocarbolates, the sulphides, carbolic acid, etc., is not 
commended by those who have had the largest experience. The special nerv¬ 
ous symptoms and the pulmonary symptoms should be dealt with as in typhoid 
fever. In epidemics, when the conditions of the climate are suitable, the 
cases are best treated in tents in the open air. 


TTT- RELAPSING FEVER (Febris recurrenfl). 

Definition. —A specific infectious disease caused by the spirochiete (spi¬ 
rillum) of „Qbenncier, characterized by a definite febrile paroxysm which usu¬ 
ally lgsts six days aad is followed by n remissio'n of about the same length 
of time, then by a second paroxysm, which may be repeated, three or even 
four times, whence the name relapsing fever. 

Etiology. —This disease, which has also the names “ famine fever " and 
<! seven-day fever,” has been known since the early part of the eighteenth 
century, gnd has from time to time extensivelj prevailed in Europe, espe¬ 
cially qjJUeland. It is cosuxto&'in India, where the conditions for its devel- 
opment seem’always to be present, and where it was specially studied by 
Vandyke Carter, of Bombay. It appeared in the United. States in 1844, 
*hen cases were admitted to the Philadelphia Hospital, which are described 
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by Meredith Clynier in bis work on Fevers. Flint saw eases in 1850-«'51. In 
1869 it prevailed extensively in epidemic form in Mew York and Fhilailel 1 
phia; since when it has not reappeared. Only an occasional case has occurred 
in England and Wales during the past twenty years. Ill the Philippines there 
have been several severe outbreaks. ' j 

The special conditions under which it occurs are similar to those of 1 
typhus lever. 'Overcrowding aud^ deficient food are the conditions winch 
seem to promote the rapid spread of the .virus. 3 Neither ago^sex, nor season 
seems to have any special influence. It is a eontagiods disease and ina\ 
be communicated from person to person, but is not so contagious as typlm-. 
Murchison thinks it may be transported by fondles. One attack does not 
confer immunity from subsequent attacks. Tn 1873 Obermeier described an 
organism in the blood which is now recognized as the specific agent. Tim 
spirillum, or more correctly spirnoluete, is from 3 to (! times the length of- 
the diameter of a red blood-corpuscle, and .forms a narrow spiral filament 
which is readily seen moving among the red corpuscles during a paroxysm. 
They are present in the blood only during the fever. Shortly Indore the 
crisis and in the intervals they are not found, though small glistening bodies, 
which are stated to be their spores, apjiear in the blood. The disease has 
been produced in human beings by inoculation with blood taken during tlie 
paroxysm. Tt has also been produced in monkeys. Bed-bugs may suck mil 
tho spirilla, and. Tiotin reproduced the disease by injirting into a healthy 
monkey blood sucked by a bug from an infected monkey. Nothing is \rt 
known with reference to the life history of the spirocluete. It has not been 
found in the secretions or excretions. 

Morbid Anatomy. —There are no characteristic anatomical appearnmr-s 
in relapsing fever. If death takes place during the paroxysm the spleen o 
large and soft, and the liver, kidneys, and heart show cloud} swelling. There 
may be infarcts in the kidneys and spleen. The bone-marrow has been found 
in a condition of hyperplasia. Ecchymoscs are not uncommon. 

Symptoms. —The incubation appears to he short, and in some in-tiiin-s 
the attack occurs promptly after exposure; more frequently, however, from 
five to seven days elapse. 

The invasion is abrupt, with chill, fever, and intense pain in the Ian k 
and-limbs. uln young persons there may be nausea, vomiting, and convul¬ 
sions. The temperature rises rapidly and may reach 101° on the evening 
*of the first day. Sweats arc common. The pulse is rapid, ranging from 
110 to 130. There may be delirium if the fever is high. Swelling of tlie 
spleen can be detected early. Jaundice is common in some epidemics, 'flit' 
gastric symptoms may be severe. There are seldom intestinal symptoms. 
Cough may hr; present. Occasionally herpes is noted, and there may 1«! 
miliary vesicles and petechias.. During the paroxysm the blood invariablv 
shows the spirochinte, and there is usually a leucocytosis (Ouskow). Alter 
the fever has persisted with severity or even with an increasing intense v 
for five or six days the crisis occurs. In the course of a few hours, accom¬ 
panied by profuse sweating, sometimes bv diarrhoea, the temperature falls 
to normal or even subnormal, and the period of apyrexia begins. 

The crisis may occur as early as the third day, or it may be delayer! I" 
the tenth; it usually comes, however, about the end of the first week. 1" 
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delicate <811(1 elderly persons there may bo .collapse. The convalescence is 
'rapid, and in a few days the patient is up and about. Then in a week, 
usually on the fourteenth day, he'again has a rigor, or a series of dulls; 
the fever returns and the attack is repealed. A second crisis occurs from 
the twentieth to the twenty-third day, and again the patient recovers rap¬ 
idly. As a rule, the relapse is shorter than the original attack. »A second 
and a third may occur, and there are instances on record df even a fourth 
iyid a fifth. In'epidemics there are cases which terminate by ensi- on the 
seventh or eighth dity without the occurrence of relapse. In protracted cases 
* the convalescence is very tedious, as thp patient is much exhausted. 

ilclapsing fever is not a very fatal disease. Murchison states that the 
mortality in about 1 per cent.. In the enfeebled and old, death may occur 
I at (he height of the HFsTparoxysm. 

• Complications arc not frequent. In some epidemics ha-mnleme-is and 
lin-maturia have occurred. Pneiynonia is not infrequent. The acute enlnrgc- 
picnt of the spleen may end ifr rupluie. Tost-febrile paralyses ma\ occur. 
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Ophthalmia has followed in certain epidemics, and may prove a .very tedious 
sad serious complication. Jaundice has already been mentioned. In pregnant 
"('men abortion usually takes places. Convulsions occasionally follow. Thit- 
lon, the well-known worker on tropical diseases, died in status ciiilijiticus 
Wine weeks after‘the attack. 

Diagnosis. —The vnset and general symptoms may not at first lie dis¬ 
tinctive. At the beginning of an epidemic the cases are usually regarded as 
anomalous typhoid*; but once the typical course is followed iu a case the 
diagnosis is clear. The blood examination is distinctive. 

Treatment. —The paroxysm can neither be cut short nor can its recur¬ 
rence be prevented. It might he thought that qu»ine, with its powerful 
action, would certainly meet the indications, hut it does not seem to have the 
"lightest influence. The disease must be treated like any other continued 
koer, by) careful nursing, a regular diet, and Ordinary hygienic measures. 
Of special symptoms, pain in The back and in the limbs and joints demand 
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Chart VI. —Uei.ai-sinu Fever (Murchison), 






















































































































lie SPECIFIC INFECTIOUS DISEASES. 

opium. In enfeebled persons the collapse at the crisis may be serious, and 
stimulants with ammonia and digitalis should be given freely. 

f “ 

IV., SMALL-POX (Variola). 

Definition.—An acute infectious disease characterized by a cutaneous 
eruption which'passes through the stages of papule, vesicle, pustule, and 
crust. 

History.—The disease existed in Ciiina many centuries before Christ. 
The pesta magna described by Galen (of which Marcus Aurelius died) is' 
believed to have been small-pox. In the sixth century it prevailed, and sub¬ 
sequently, at the time of the Crusades, became wide-spread. It was brought 
to America by the Spaniards early in the sixteenth century. The first accu¬ 
rate account was given by Khazes, an Atabijfn physician who lived in the. 
ninth century, and whose admirable description is available in Greenhill's 
translation for the Sydenham Society. Iy tjfevSe venteen th century the illus¬ 
trious Sydenham differentiated measles frdjri small-pox. Special events in 
the history of the disease arc the introduction of inoculation into Europe, 
by Lady Mary Wortley Montagu, in 1718, and the discovery of vaccination 
by Jenner, in 1790. 

Etiology.—Small-pox is one of the most virulent of contagious diseases, 
and persons exposed, if unprotected by vaccination, are almost invariably 
attacked. Instances of natural immunity arc rare. It is said that Diemcr- 
broeck, a celebrated Utrecht professor in the seventeenth century, was not 
only himself exempt, but likewise many members of his family. One of 
the nurses in the small-pox department of the Montreal General Hospital 
stated that she had never been successfully vaccinated, and she certainly 
had no mark. An attack may not protect for life. There are undoubted 
cases of-a-*@eond, reputed instances, indeed, of a third attack. 

4H e - —Small-pox is common at all ages, but is particularly fatal to young 
children. Of 3,104 deaths in the Montreal epidemic of 1885-’86, 2,717 were 
of children under ten years of age. The fat us in utero may be attacked, but 
only if the* mother herself is the subject of the disease. The child may be 
born with the rash out or with the scars. In the case of twins, only one 
may be attacked; Kaltcnbach records an instance of triplets, only two of 
which were affected (Comby). Children born in a small-pox hospital, if 
vaccinated immediately, may escape the disease; usually, however, they die 
early. (See Hunter’s works, iv, p. 74.) 

Sex .—Males and females are equally affected. ' 

Face .—Among aboriginal races small-pox is terribly fatal. When the 
disease was fipst introduced into America the Mexicans dic'd by thousands, 
and the North American Indians have also been frequently decimated by 
this plague. It is stated that the negro is especially susceptible, and the 
mortality is greater—about 42 per cent in the black, against 29 per cent in 
the white (W. M. Welch). 

It is claimed that isolation hospitals increase the incidence of (he disease 
in a locality. J. Glaister, who has considered the whole question very care¬ 
fully, concludes .that as a centre of traffic such an institution, through (he 
channels of unavoidable human intercourse, naturally favors the Bpread of 
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ihe-diqjsase locally, but decides against the aerial conveyance of the disease, 
in spite of the very strong evidence (mentioned in the last edition in the 
case of the hospital ship on the Thames). 

The disease smoulders-hew-aBd-there in different localities, and when 
conditiQna-are favorable becomes epidemic. This was well illustrated by the 
celebrated Montreal outbreak of 1885. For several years there bad been no 
small-pox in the city, and a large unprotected* population grew up among 
the French-Canadijms, many of whom were opposed to vaccination. On 
February 28, a Puliman-car conductor, who had travelled from Chicago, 
where the disease had been slightly prevalent, was admitted into the Hotel- 
Dieu, the civic small-pox hospital being at the time closed. Isolation was 
not carried out, and on the 1st of April a servant in the hospital died of 
small-pox. Following her decease, with a negligence absolutely criminal, the 
authorities of the hospital dismissed all patients presenting no symptoms of 
contagion, who could go hcjhie.' The disease spread like fire in dry grass, 
and within nine months tfcj»d'(Ued ill the city of small-pox 3,164 persons. 

Variations in tub ViRbifikcE op Epidemics. —Sydenham states that 
“ smalJLpoz also has its peculiar kinds, which take one, form during one series 
oLyears,.and another during another”; and not only does what he called 
the epidemic constitution vary greatly, but one sometimes sees the most 
extraordinary variations in the intensity of the disease in members of a fam¬ 
ily all exposed to the same infection. A striking illustration of this variabil¬ 
ity has been given in the recent epidemics, which have been of so mild a 
character that in many localities it has been mistaken for chicken-pox; in 
others, particularly in the United States, the belief prevailed that a neul 
disease had arisen, to which the name “ Cuban itch ” or “ Philippine itch ” 
has been given. Very often a correct diagnosis has not been reached until 
a fatal case has occurred. As will be mentioned, a small outbreak occurred 
in one of my wards for colored patients, which „we mistook at firsl for 
chicken-pox. The same peculiarities have been observed in the Leicester, 
Nottingham, and Cambridge outbreaks. Even in.unvaccinated children the 
diseaso has been exceedingly mild. Some of the Leicester cases had only 
a few pocks (Allan Warner); but this is an old story in the Jjistory of the 
disease. John Mason Good, in commenting on this very point, refers to the 
great variability in the epidemics, and states that he himself as a child of 
six (1770) passed through small-pox with “scarcely any disturbance and 
not more than twenty scattered pustules ” 1 „ 

Recent Prevalence .—In the United States, according to Dr. Wyman’s 
last report for*the fiscal year 1904, there had been a steady decrease. The 
figures for 1903 were 42,590 cases and 1,642 deaths; for 1904, 25,106 cases 
and 1,118 deaths. *In England and Wales there were 760 deaths in 1903, 
a rate of 23 pernnillion living; the rates in the previous fflur years having 
l)een 6, 3, 7, and 75 severally (John W. Tatham). 

Naujbb op Contaoion. —Protozoon-like bodies were first described in the 
skin lesions by Guamieri —the cytoryctes variola. Councilman and his col¬ 
leagues ’describe a-protozoon with a double cycle and cytoplasmic stage, with 
small structureless bodies in the lower layer of the epithelial cells. Increas¬ 
ing in size, they become reticulated and segment into small rounded bodies. 
In the intranuclear stage these small round bodies or granules invade the 
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nuclei of the epithelial cells, increase in size, and form a series of vacuoles 
around a central vacuole. Calkiifs, an acknowledged export in the protozoa, 
has confirmed the main facts in the life history of this organism, lfowa'nl 
and Perkins, of Cleveland, describe identical changes. So definite is the 
relation of the parasites to the Bkin lesions tl|ul it seems highly probable lliov 
may be tluj cause of the disease. The. .dried scales constitute by far the 
most important dement, ard as a dust-like powder arc distributed every¬ 
where in. the room during convalescence, becoming attached to clothing and 
various articles of furniture. The disease'is probably contagious from a very' 
early stage, though I think it has not yet been determined whether the con¬ 
tagion is active before the eruption ‘develops. The poison is of unusual 
tenacity and clings to infected localities. It is conveyed by persons who have 
been in contact with the sick and by fomites. During epidemics it is no doubt 
widely spread in street-cars and public conveyances. It must not be forgotten 
that an unprotected person may contract a v6ry virulent form of the disease 
from the mild varioloid. 

Morbid Anatomy. —The pustules may be seen upon the tongue and the 
buccal mucosa, and on the palate; sonfetimes also in the pharynx and the 
upper part of the (esophagus. In exceptionally rare cases the rash extends 
down the (esophagus and even into the stomach. Swelling of the Payer’s 
follicles is not uncommon; the pustules have been seen in the rectum. 

In the larynx the eruption may be associated with a fibrinous exudate and 
sometimes with oedema. Occasionally the inflammation penetrates deeply 
and involves the cartilages. In the trachea and bronchi there may be ulcera¬ 
tive erosions, but true pocks, such as are seen on the skin, do not occur. 

Tlie heart occasionally shows myocardial changes, parenchymatous and 
fatty; endocarditis and pericarditis are uncommon. Drench writers have 
described an endarteritis of the coronary vessels in connection with small¬ 
pox.* The spleen is markedly enlarged. Apart from the cloudy swelling and 
areas of coagulation-necrosis, lesions of the kidneys are not common. Nephri¬ 
tis may occur during convalescence. 

In the hamiorrhagie form extravasations are found on the serous and 
mucous surfaces, in the parenchyma of organs, in the connective, tissues, 
and about the nerve-sheaths. In one instance 1 found the entire retro¬ 
peritoneal tissue infiltrated with a large coagulum, and there were also 
extensive extravasations in the course of the thoracic aorta. ITiemorrhagcs 
in the bone-marrow have also been described by Golgi. There may be haem- 
ortdiages into— the-museles. Ponfick has described the spleen as very firm 
and hard in haemorrhagic small-pox, and such was the case in* seven instances 
I examined. In these rapidly fatal forms the liver has been described as fat tv, 
but in 5 of my 7 cases it was of normal size, dense, and firm. 

The followirig description of the finer changes is taken largely from the 
recent exhaustive study by Councilman, McGrath, and Brinkerlmff (11)01) - 
The specific lesion is “a focal degeneration of the stratified epithelium, vacu¬ 
olar in character, and accompanied by serous exudation and the formation 
of a reticulum.” The specific lesions are limited to the skin, the* mucous 
membranes of the soft palate, the pharynx, and the (esophagus. The factors 
in the formation of the pustule are degeneration of the epithelial cells, asso¬ 
ciated with fluid and cellular exudate. The cells of the lower layers of the 
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epidermis arc first involved. They become swollen, the nuclei arc shrunken 
and formless, the-exudate increases in amount, enlarging the spaces of the 
reticulum, and the cells represent the different varieties of leucocytes, poly¬ 
nuclear neutrophiles being most numerous. The uinbilication and central 
depression usually correspond, ,as Weigert suggests, to the area of primary 
necrosis. ■ The hair follicle and the sweat gland may play some part. The para¬ 
sites described occur chiefly in the cells of tha rete mucosum. Associated 
lestdns are numerous, particularly proliferation in the hannatopoietie organs. 
* Cdlul as- *B filtrgtl$ns occur constantly in the.testicle, usually in the kidney, 
the liver, and the adrenal glands. The anapmie focal necroses in the testicles 
sccnTSImost specific in the disease, add in the bone-marrow there arc foci of 
necrQgis and of haynorrhage with-hyperplasia of the myelocytes, and a marked 
reduction or even complete absence of the polynuclear leucocytes. This was 
the change described originally by Chiari as osteomyelitis variolosa. Asso¬ 
ciated bacterial lesions are common, due to the pyogenic bacteria which are 
always present in severe case*.’ 

Symptoms. —Three forms of small-pox are described: 

1. Varjgla vcra';j (a) Discrete, (b) Confluent. 

2. Variola ha-miwrhayica; (a) Purpura variolosa or black small-pox; 
(6) Haemorrhagic pustular form, variola lnvmorrhagica pustulosa. 

3. Varioloid, or small-pox modified by vaccination. 

1. VAoiai. A Vera. —The affection may he conveniently described under 
various stages: Incuba tion. —“From nine to fifteen days; oftenest twelve.” 
I have seen it ns early as the eighth day after exposure, and there are well- 
authenticated instances "in" which this stage lias been prolonged to twenty days; 
It is unusual for patients to complain of any symptoms. 

Invasion.- —In a’dults a chill and in children a convulsion arc common 
initial symptoms. There may be repeated chills within the first twenty- 
four hours. Intense frontal headache, severe -lumjiar pains, and vomiting 
are very constant features. The pains in the back and in the limbs are more 
severe in the initial stage of this than of any other eruptive fever, and their 
combination with headache and vomiting is so suggestive that precautionary 
measures may often be taken several days before the eruption appears. The 
. t em p e r a t ure rises quickly, and may on the first day be 103° or 104°, The 
puke is rjy>id and full, not often dicrotic. Tn severe eases there may be 
marked daJiruLm, particularly if the fever is high. The patient is reatless 
and distressed, thorface is flushed, and the .eyes are bright and clear. Th* 
skin is usually dj^fthough occasionally there are profuse sweats. One 
can not judge from the initial symptoms whether a case is likely to be dis¬ 
crete or confluent, as convulsions, severe backache, and high fever may pre¬ 
cede a very mild attack. 

Initial Rashes* —Two forms can be distinguished: the diffuse, scarlatinal, 
and the macular or measly form; either of which may be associated with 
pctMh.MB.and occupy a variable extent of surface. In some instances they are 
general, but as a rule, as pointed out by Simon, they are 1 united cither to 
llln lower abdemmfl areas, to the inner surfaces of tlie thighs, and to the lat¬ 
eral thoracic -region, or to the axilla;. Occasionally they are found over the 
cxl cjumy uii rfnccH^ particularly in the’ neighborhood of the knees and elbows. 
These rashes, usually purpuric, are often associated with an erythematous 
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or erysipelatous blush. The scarlatinal rash may come out as carly,as the 
second day, and be as diffuse and'vivid as in a true scarlatina. 1'he measly 
rash may also be diffuse and resemble closely that of measles. Urticaria 



Chart VII. —True Small-pox (SlrQmpell). 

• is only occasionally seen. It was present once in my Montreal eases. The 
V'"initial rashes are more abundant in some epidemics than in others. They 
occur in from 10 to 10 per cent of cases. 

Erupt ion.- —(1) In the discrete form, usually on the fourth day, mac¬ 
ules appear, on the forehead, preceded sometimes bv an erythematous flush, 
- smd on the anterior surfaces of the wrists. Within the first twenty-four 
j. hours from their appearanedthoy occur on other parts of the face and on the 
extremities, and a few are seen on the trunk. The spots are from 2 3 
millimetres in diameter, of a bright red color, and disappear completely 
"on pressure. As the rash comes out the temperature falls, the general 
symptoms subside, and the patient feels comfortable. On the firth or sixth 
day the papules change into vesicles with clear summits. Each one is elc- 
'■'"vated, circular, and presents a little depression or umbiliealion in the 
’ -. centre. Abou£ the eighth day the vesicles change into pustules, the umbil- 
-'ication disappears, the flat top assumes a globular form and becomes grayish- 
yellow in color, owing to the contained pus. There is an areola of injec¬ 
tion about the pustules and the skin between them is swollen. This 
njflturation first takes place on the face, and follows the order of the appear¬ 
ance of the eruption. The temperature now rises—secondary fever—and the 
general symptoms return. The swelling about the pustules is 1 attended, with 
a good deal of tension and pain in the face; the eyelids become swollen and 
closed. In the discrete form the temperature of maturation does not usually 
remain high for‘more than twenty-four or twenty-six hours, so that on the 
tenth or eleventh day the fever disappears and the stage of convalescence 
begins. The pustules rapidly dry, first on the face and then on the other 
parts, and by the fourteenth or fifteenth day desquamation may be far 
advanced on the face. The march and distribution of the rash are often most 
characteristic. The .abdomen and groins and the legs are the parts least 
affected. The rash is often copious on the upper part of the back, scanty on 
the lower. Vesicles, in the mouth, pharynx,' and larynx, cause soreness and 
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swelling in those parts, with loss of voice* Whether pitting takes place de¬ 
pends a good deal upon the severity of the disease. In a majority of eases 
Sydenham's statement holds good, that “it is very rarely the ease that the 
distinct small-pox leaves its mark.” The odor of a small-pox patient is very 
distinctive even in the early stages, and 1 have known it to be a help in the 
diagnosis of a doubtful ease. ( ' 

(2) The Confluent Form. —With the same initial symptoms, though usu¬ 
ally of greater severity, the rusk appears on the fourth, or, according to 
Sydenham, ou.tlfe third day. The more the eruption shows itself before the 
fourth day, the more sure it is to become confluent (Sydenham). The pap- 
ules-aiiifst may he isolated, and it is only later in the stage of maturation 
that the eruption is continent. But, in severer cases the skin is swollen and 
hypcrif mic and the papules are very close together. On the feet and hands, 
too, the papules are thickly sfct; more scattered on the limbs; and quite dis¬ 
crete on the trunk. With the, appearance of the eruption the symptoms sub¬ 
side rind the_ fever remits, but not to the same extent as in the discrete form. 
Occasionally the temperature falls.to normal and the patient may be very 
comfortable. Then, usually on the eighth day, the fever again rises, the 
vesicles change to pustules, the hvperamiia becomes intense, the swelling of 
the face and liailds increases, and by the tenth day the pustules have fully 
maturated, many of them have coalesced, and the entire skin of the head and 
extremities is a superficial abscess. The fever rises to 103° or 105°, the pulse 
is from 110 to no, and there is often delirium. As pointed out by Syden¬ 
ham, salivation in adults and diarrlnea in children are common symptonjs 
of. this- stage. There is usually much thirst. The eruption may also be pres¬ 
ent! in the mouth,'and usually the pharynx ana larynx are involved and the 
voice is husky. Great swelling of the cervical lymphatic glands occurs. At 
this stage the patient presents a terrible picture, unequalled in any, other 
disease; one which fully justifies the horror and fright with which small-pox 
is associated in the public mind. Even when tile rash is confluent on the 
face, hands, and feet, the pustules remain discrete on the trunk. The danger, 
ns pointed out by Sydenham, is in proportion to the number upon the face. 
“ If upon the face they arc as thick as sand, it is no advantage to have them 
few and far between on the rest of the body." In fatal eases, by the tenth 
or eleventh day the pulse gets feebler and more rapid, the. delirium is marked, 
there is subsuitus, sometimes diarrlnea, and with these symptoms the patient 
dies. In other instances between the eighth and eleventh day luemorrhagic 
features occur. When recovery takes place, the patient enters on the eleventh 
or twelfth day the period of desiccation. 

Desiccation .—The pustules break and the pus exudes or they dry 
and form crusts. Throughout the third, week the desiccation proceeds and 
in cases of moderate severity the secondary fever subsides; but in others it 
may persist until the fourth week. The crusts in confluent small-pox adhere 
for a long time and the process of scarring may take three or four weeks. 
On thq face they fall off singly, but the tough epidermis of the hands and 
feet may be shed entire. 

2. ILEMOitKHAGiG small-pox occurs in two forms. In one, the petechial 
or black small-pox —purpura variolosa —the special symptoms appear early 
and death follows in from twp.iQ.six days-fcln the other form the case pro- 
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greases as one of ordinary variola, and in the vesicular or pustular 1 stage 
haemorrhages take place into tho pocks or^from the mucous membranes-^ 
variola hcemorrhagica pustulosa. 

Variola hemorrhagica is more common in some epidemics than in others. 
It is less frequent in childten than in adults? Of 27 cases admitted to the 
small-pox department of the Montreal General Hospital there were 3 under 
ten years, l botwefm fifteen find twenty, !> between twenty and twenty-five, 
7 between twenty-five and thirty-five, 3 between thirty-five und forty-five, and 
1 above fifty. Young and vigorous persons seem more liable to this form. 
Several of my eases were above the average in muscular development. Men 
are more frequently affected than women; thus in my list there were 21 males 
and only 0 females. The influence of vaccination is bIiowh in the Tact that 
of the cases 14 were unvaeeinated, while not one of tho 13 who had scars had 
been revaccinated. 

In purpura variolosa the illness starts withjtlie usual symptoms, hut with 
more intense constitutional disturbance. On the*evening of the second or oil 
the third day there is a diffuse hyperamjic rash, particularly in the-groins, 
with small punctiform hemorrhages. The rash extends, becomes more dis¬ 
tinctly haemorrhagic, and the spots increase in size. Ecchymoses. appear on 
the, conjunctive, and as early as the third day there may be hemorrhages 
from the mucous membranes. Death may take place before the papules 
appear. In this truly terrible affection the patient may present a frightful 
appearance. The skin may have a uniformly purplish line and the unfortu¬ 
nate victim may even look plum-colored. The face is swollen and large con¬ 
junctival hfcmoTrhages with the deeply sunken cornea) gives a ghastly appear¬ 
ance to the features. The mind may remain clear to the end. Death occurs 
from the third to the.su.th day; thus in thirteen of my cases it took place 
between these dates. The earliestulcath was on the third day and there weic 
no traces of papules. Ther e may be no mucous haemorrhages; thus in one 
case of a most virulent character death occurred without bleeding early on 
the fourth day. 1 hematuria is perhaps most common, next luwnatcmesis, and 
melama was noticed in a third of the rases. Metrorrhagia was present in mo 
only of the six females on my list. Haemoptysis occurred in five cases, 'flje 
pulse in this form of small-pox is rapid and often hard and small. The 
respirations are greatly increased in frequency and out of all proportion to 
the intensity of the fever. 

* In variola puslulosa hcemorrhagica the disease progresses as a severe ease, 
and the hemorrhages do not occur until the vesicular or pustular stage. Tin 
first indication is luemorrhage into the areolae of the pocks, and later tho main- 
rated pustules fill with blood. ' Tho earlier the haemorrhage the greater is tin 
danger. Bleeding from the mucous membranes is also common in this form 
and the great majority of the cases prove fatal, usually on the seventh, eighth 
or ninth day, but a few cases recover. In patients with the discrete form, il 
allowed to get up early, haemorrhage may take place into the pocks on the legs 

Leucocyte Reaction. —In variola vera there is a marked leueoeytosis, 12 
16 thousand, about the eighth day, then a slight decline and a rise agon 
about the twelfth or fourteenth day, sometimes to 18,000 or 20,000. Then 
is an increase in- tfee-rmmonuelear elements, which may be the only markci 
feature of the mild cases (Magrath, Brinkerhoff, and Bancroft). 
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3. •Varioloid.— This term is applied tp the modified form which affects 
jargons who have been vaccinated. It may set in with abruptness and sever¬ 
ity, the temperature reaching 103°. More commonly it is in every respect 
milder in its initial symptoms, though the he adach e and bacluicha_may be 
very distressing. The papules Appear on the evening of the third or on the 
fourth day. They arc few in number and may be confined to the face and 
hands. The fever drops at once and the patient feels perfectly comfortable. 
The vcsiculation and maturation of the pocks take place rapidly, and there 
is no secondary fever. There is rarely any scarring. As a rule, when small¬ 
pox attacks <a person who has been vaccinated within five or six years the 
disease is mild, but it may prove severe, even fatal. 

Aboiitivu Types.— As already mentioned, recent epidemics have been char¬ 
acterized by the largo number of mifd cases. Even in unvaccinated children, 
only a few pustules may appe&r, and the disease is over in a few days. Even 
with a thickly set eruption the^vesicles at the fifth or sixth day, instead of fill¬ 
ing, dry and abort, forming tHe so-called horn-, crystalline-, or wart-pox. Vari¬ 
ola sine erv[)lione is described. I sqjv no eases of the kind in Montreal. They 
•seem to have been not uncommon in the recent epidemics. Bancroft observed 
twelve cases in the Boston outbreak, all among physicians and attendants. 
The symptoms are headache, pain in the back, fever, and vomiting. As already 
mentioned, the pocks may be very scanty and easily overlooked, even in unvac¬ 
cinated persons. One of Bancroft's cases was of special interest—a pregnant 
woman who had slight symptoms after exposure, but no rash, tier child 
showed a typical eruption when two days old. 

Compj.ic \TiONs. —Considering the severity of many of the cases and tbh 
general character qf the disease, associated with multiple foci of suppuration, 
the complications in small-pox are remarkably few. 

l aryngi tis is serious in three ways: it may produce a fatal oedema pf the 
glottis;-ut is liable to extend and involve the cartilages, producing necrosis; 
and by diminishing the sensibility of the larynx, it may allow irritating par¬ 
ticles to reach the lower air-passages, where they excite bronchitis or broncho- 
piumnonia. 

w l^riuu'lip -pnonmonia is almost invariably present in fatal case?* Lobar pneu¬ 
monia is rare. Pleurisy is common in some epidemics. 

The cardiac complications are also rare. In the height pf the fever a 
systolic murmur at the apex is not uncommon; but endocarditis, either simple 
or malignant, is rarely met with. Popoprdilis . too, is very uncommon. Mj*-, 
carditis-seems to be more frequent, and may be associated with endarteritis of 
the coronary vessels. 

Of complications in the digestive system, parotitis.is rare. In severe eases 
Ihere is extensive ps eudo-di phtheritic angina. Vomiting, which is so marked 
a symptom in tHe early stage, is rarely persistent. OiarrhjKftJs not uncom¬ 
mon, as noted by Sydenham, and is very constantly present in children. 

Albumi nuria, is frequent, but true ..nephritis is rare. Inflammation of the 
testes and of the ovaries may occur. 

< t*Among the most interesting and serious complications are those pertaining 
to the,jiofvous-eystem. < In children convulsions are common. lu adults the 
delirium nf the early stage may persist and become violent, and finally sub¬ 
side into a fatal coma, jJ’pst-febrile insanity is occasionally met with during 
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convalescence, and very rarely epilepsy. Many of the old writers spoke of 
(j paraplegia-in connection with the intense backache of the early stage, but it#,s 
probably associated with the severe agonizing lumbar and crural pains and is 
not a true paraplegia. It must be distinguished from the form occurring in 
convalescence, which may be duo to pe cipher at. neurit is or to a diffuse myelitis 
(Westphal)* The. neuritis may, as in diphtheria, involve the pharynx alone, 
or it may be multiple. Of thifi nature, in all probability, is the so-called pseudo- 
tabes, or ataxie variolique .6 Hemiplegia and'(aphasia have been met with in a t 
few instances, the result of •e nceph alitis. * 

Among the most constant and troublesome complications of small-pox are 
those in volyin g the skin. During convalescent# boils are very frequent and 
may be severe. 'Acne and ^ecthyma are also iqpt with. I< 2 SftLgacgrene in 
various parts may occur. * •- 

• A rthritis may occur, usually in the period of desquamation, and may pass 
on to suppuration.-j Acute necrosis of the bone is sometimes'met with. 

A remarkable secondary eruption (recurrent*Inu^yox) occasionally occurs 
after desquamation. '*>1 >• 

Special Seme *.—The eye affections whidi'wajfeMfTnerly so common and 
serious are not now so frequent, owing to' tW £jjj^f fluch i& given to keeping 
‘ the conjunctives clean. A catarrhal and'pnfalfflpPiuqctiyitis is common in 
severe cases. The secretions cause afesiona-iaHhe eyelids, and unless great 
care is taken a diffuse keratitis is excited, which may go oirto ulceration and 
perforation. Ixiiis is not. very uncommon. Otitis media is an occasional com¬ 
plication, and usually results from an extension of the disease through the 
Eustachian tubes. 

Prognosis. —In unprotected persons small-pox is a very fatal disease, .the 
death-rate ranging from 8h-to-3d-pweent. In William M. Welch’s report from 
the Municipal Hospital, Philadelphia, of 2,831 cases of variola, 1,534—i. e., 
54.18 per cent—died, whije of 2,169 eases of varioloid only 28—i. e., 1.29 per 
cent^-died. Purpura variolosa is invariably fatal, and a majority of those 
attacked with the severer confluent forms die. The intemperate and debilitated 
succumb, more readily to the disease. As Sydenham observed, the danger is 
directly prop<ytionatc to the intensity of the disease on the face and hands. 
“When the fever increases after the appearance of the pustules, it is a bad 
sign; but if itps lessened on their appearance, that is a good sign ” (Rhazes). 
Very high fever, with delirium and subsultus, are symptoms of ill omen. The 
disease is particularly fatal in pregnant women and abortion usually takes 
place. It is not, however, uniformly so, and I have twice known severe cases 
to recover after miscarriage. Moreover, abortion is not inevitable. Very severe 
pharyngitis and laryngitis are*fatal complications. 

TJeBth results in the early stage from the action of -the- poison upon the 
nmSHgsjwtem. "In the later stages it usually occurs about the eleventh or 
twelfthday, at the height of the eruption. In children, and occasionally in 
adults, the laryngeal and pulmonary complications prove fatal. 

Diagnosis.— During an epidemic the initial chill, the headache and back¬ 
ache, and the vomiting at once put the physician on his guard. 

The initial rashes may lead to error. The scarlatinal rash has rarely tlif 
extent tad never th$ persistence of the rash in true scarlet fever. I have known 
the rash of m casle a^to be mistaken for the initial rash of small-pox. The gen- 
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oral condition of the patient, and the prpsence of .coryza and conpinctkitis and 
sign, may be better guides than tfie rash itself. 

Malignant haunorrhagic^nuiH-pox may prove fatal before the characteristic 
rash appears. Of 27 cases of hannorrhagic small-pox, in only one, in which 
death occurred on the third cl^y, did inspection fpil to show the papules. In 
3 cases dying on the fourth day the characteristic papular rasfy was noticed. 
It may be difficult or impossible to recognize this form of Jiannorrhagic small¬ 
pox from h wmorrhagic .nmrlaij^ver or luBmorrkagia. measles, though in the 
latter there is rarely so constant involvement of the mucous membranes. Natu¬ 
rally enough, as they are allied affections, va rioetotw is the disease which most 
frequently lemla-Wtffror. Particularly has this been the case in the mild 
epidemic which has prevailed throughout the country during the past three 
years. A negro patient waif admitted to my wards on the fourth day of the 
disease. Smallpox was not prevalent at the time, and the ease was regarded 
as one of varicella. Subsequently eight cases appeared, several of exceeding 
mildness, but ourrmishtfce'w^ffi forcibly brought home to us by the occurrence, 
in a man who had beffltt,expose^*in the ward, of a ease of confluent small-pox 
of great severity!; Tjte^fejloypng joints are to be borne in mind: first, the 
experience of tto'pastlHBUHjbhas shown that very mild epidemics of true 
small-pox may c^pcur;" .any large number of eases of a contagious dis¬ 

ease with a pustiljar erupsuBjiccurring in adults is strongly in favor of small¬ 
pox. The characters of the rash are of less value. Its abundance on the trunk 
in varicella is important. At the outset the papules have rarely the shotly, 
hard feel of small-pox. The vesicles are more superficial, the infiltrated areola 
is not so intense nor so constant, and as a rule the pocks may be seen in the 
same patient in all stages of development. The longer period of invasion, the 
prodromal rashes," the greater intensity of the onset, are also important points 
in small-pox. But, as I have said, there are mild epidemics in which it must 
be confessed that the recognition of the nature of the outbreak is sometimes 
only confirmed by the appearance of a severe case*of the confluent or of the 
hajmorrluigic form. 

The disease may be mistaken for cerebra-spinal fever, in which purpuric 
symptoms are not uncommon. A four-year-old child was taken suddenly ill 
with fever, pains in the back and head, and on the second or third day petechiae 
appeared on the skin. There were retraction of the head, and marked rigidity 
of the limbs. The hamiorrhages became more abundant; and finally luema- 
temesis occurred and the child died on the sixth day. At the post mortem 
there were no lesions of cerebro-spinal fever, and in the deeply haemor¬ 
rhagic skin the pupules could be readily seen. The post-mortem diagnosis 
of small-pox was unhappily confirmed by the. mother taking the disease and 
dying of it.. ’ 

mi i fiilni fli)jiiuTiT' —A very copious pustular rash in syphilis may resem¬ 
ble variola, particularly if accompanied by fever, but the history and the dis¬ 
tribution, particularly the slight amount on the face, leaves no question as to 
the diagnosis. 

Pustular glanders has been mistaken for small-pox. In a remarkable in¬ 
stance of the kind in Montreal there was a wide-spread pustular eruption, 
Vhich we thought at first was small-pox, but the subsequent course.and the 
fact that there was glanders among the horses in the stable led to the correct 
10 
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diagnosis. The erupfion resembled exactly that described in Kayer’s ■ mono¬ 
graph (Do la Morve, 1837). ' 

Impetigo contagiosa is stated to have been mistaken for variola. 

Treatment. — G bnbiu t. Cpj)|&u>tiaA'ru>Ms. — Segregation in special hospitals 
is imperative. In the ease tjf local outbreaks temporary barracks or tents may¬ 
be constructed. In the larger cities, considering the frequency with which 
epidemics recur, it is worth while to have a special small-pox hospital. 
If the grounds are ample and all necessary precautions taken, there is 
no reason why this should not be part of the general hospital for infectious 
diseases. 

The criticism, already referred to, of the danger of aerial conveyance in 
small-pox is, I think, correct. 

In the .early stages two symptoms call'for treatment: the p^jji in the back, 
which requires opium in some form, as advisejl by Sydenham; anil the vomil- 
ingTwlucn is very difficult to check and may lie uncontrollable. No food should 
be given-except a little iee and champagne, illid it-usually stops with the 
appearance of the eruption. 

Tba.dint. iii that usually given in fevers* with plenty of cold-water, or haxley 
water or the Scotch borse—oatmeal and water, to which lemon-juice may be 
added. 

For. the-fever, cold sponging or the cold bath may be used; when there is 
much delirium with high fever the latter is preferable, or the cold pack. 

The treatment of the eruption is important. After trying all sorts of 
remedies, such as puncturing the pustules with nitrate of silver, or treating 
them with iodine and various ointments, I came to Sydenham's conclusion that 
in guarding the face against being disfigured by the scars “ the only effect of 
oils, liniments, and the like, was to make the white scurfs' slower in coming 
off.” The constant application on the face and hands of lint soaked in cold 
water,*to whiefy antiseptics such as carbolic acid or bichloride may be added, 
is perhaps the most suitabfe local treatment. It is very pleasant to the patient, 
and for the face it is well to make a mask of lint, which can then be covered 
with oiled silk. When the crusts begin to form, the chief point is to keep them 
thoroughly moist, which may be done with oil or glycerin. This prevents the 
desiccation and diffusion of the flakes of epidermis. Vaseline is particularly 
useful, and at this stage may be freely used upon the face. It also relieves the 
itching. For the odor, which is sometimes so characteristic and disagreeable, 
the dilute carbolic solutions are probably best. If the eruption is abundant on 
the scalp, the hair should be cut sljprt to prevent matting and decomposition 
of the crusts. t 

The papules do not maturate so well when protected from the light, and 
for centuries attempts have been made to modify the course'of the pustules, by 
either excluding the light, or by changing its character. In the Middle Ages 
Gilbertus Magnus and John of Gaddesden recommended wrapping the patient 
in red flannel, and the latter treated in this way the son of Edward I. It was 
an old practice of the Egyptians and Arabinns to cover the exposed parts of 
small-pox patients with gold-leaf. Lutzcnberg, a distinguished New Orleans 
physician, in 1838 treated patients by exclusion of the sunlight. Recently the 
red-light treatment of the discase_has^bnen^a(lyneiifnri by Fjnzen. The state¬ 
ments do not agree ds to its value. Nash states that the course'of the rash may 
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be mo4ified by the treatment, but Bicketts and Byles could see no influence 
whatever, even in cases taken at the carliest*possible date. 

Complications. —I Lthe diarrhoea is severe in children, paregoric may bo 
given. When the p»2 Bn fooLlo nr.H Tupi.i, aiimnlflnfn may be freely 

given. Th e maniacal deli rium njay require chlorof orm orjpqrphia, but for less 
intense nervous symptoms the bath or cold pack is the best. For the severe 
haemorrhages of the malignant cases'nothing can»be done, and it is only cruel 
to drench the unfortunate patient with irqiv-eigot, and other drugs. Symp¬ 
toms of obstruction in the larynx, usually from oedema, may call for tracheot¬ 
omy. In the late stages of the disease, should the patient be extremely debili¬ 
tated and the subject of abscesses and bed-sores, ho may be placed on a water- 
bed or treated in the continuous warm bath. 

The care of the eyes is most important. The lids should be thoroughly 
cleansed and the conjunctiva washed with a warm solution of salt or boracic 
acid. In the confluent eases the eyelids are much swollen and glued together, 
and it is only constant watchMness which prevents keratitis. The mouth and 
throat should be kept clean and the treatment of the nose with glycerin or 
sweet oil should be begun early, as it*prevents the formation of hard crusts. 

The treatment in the stage of convalescence is important. Frequent bath¬ 
ing helps to soften the crusts, and the skin may be oiled daily. Convalescence 
should not be considered established until the skin is perfectly smooth and 
clean and free from any trace of scabs. 


V. VACCINIA (Cow-pox)—VACCINATION. 

Definition. —An eruptive disease of the cow, the virus of which, inoculated 
into man (vaccination), produces u local pock with constitutional disturbance, 
which affords protection, more or less permanent, against small-pox. * 

The vaccine is got either directly from the calf—animal lymph—in which 
the disease is propagated at regular stations, or is obtained from persons vac¬ 
cinated (humanized lymph). 

History. —For centuries it had been a popular belief among farmer folk 
that cow-pox protected against small-pox. The notorious Duchess of Cleve¬ 
land, replying to some joker who suggested that she would lose her occupation 
if she was disfigured with small-pox, said that she was not afraid of the dis¬ 
ease, as she had had a disease that protected her against small-pox. .Testy, g. 
Dorsetshire farmer, had had cow-pox, and^jn 1774 vaccinated successfully his 
wife and two Sons. Plett, in Holstein, in 1791, also successfully vaccinated 
three children. When Jonner was a student at Sodbury, a young girl, who 
came for advice, wnen small-pox was mentioned, exclaimed, “ I can not take 
that disease, for*I have had cow-pox.” .Tenner subsequently mentioned the 
subject to Hunter, who in reply gave the famous advice: “ Do not think, but 
try; be patient, be accurate.” As early ns 1780 the idea of the protective power 
of vaccination was firmly impressed on Jenner’s mind. The problem which 
occupied his attention for many years was brought to a practical issue when, 
qn May 14, 1790, lie took matter from the hand of a dairy-maid, Sarah Nelines, 
who had cow-pox, and inoculated a boy named James Phipjis, aged eight years. 
On July 1st matter was taken from a small-pox pustule and inserted into 
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the boy, but no disease followed. In 1798 appeared An Inquiry into the ( Causes 
and Effects of the Variola Vaecinife, a Disease discovered in some of the Web¬ 
ern Counties of England, particularly Gloucestershire, and known by the Name 
of Cow-pox (pp. iv, 75, four plates, 4to. London, 1798). 

In the United States ^cow-pox was introduced by Benjamin Waterhouse, 
Professor of Physic at Harvard, who on July 8, 1800, vaccinated seven of bis 
children. In Boston on August 10, 1802, nineteen boys were inoculated with 
the cow-pox. On November 9th twelve of them were inoculated with small¬ 
pox; nothing followed. A control experiment was made by inoculating two* 
unvaccinated boys with the same small-pox virus; both took the disease. The 
nineteen children of August 10th were again unsuccessfully inoculated with 
fresh virus from these two boys. This is one of the most crucial experiments 
in the history of vaccination, and fully'justified the conclusion of the Board 
of Health— cow-pox is a complete security against the small-pox. ' 

Practitioners should familiarize themselves with the literature on vaccina¬ 
tion. The centenary number of the British Medical Journal is particularly 
valuable (1890). The report of the Royal Commission on vaccination (1897), 
the exhaustive article in Allbutt’s Systenf by T. D. Aeland and Copeman, and 
Cory’s recent monograph on the subject afford a large body of material. To 
the public health officials, who wish for distribution in handy shape Facts 
about Small-pox and Vaccination, leaflets issued by the British Medical 
Association (British Medical Journal, 185)8, vol. i, p. 032) will be of 
the greatest value. The Vaccination Law of the German Empire, printed 
in English (Berlin, B. Paul, 1901), contains important information and 
statistics. 

Nature of Vaccinia. —Is cow-pox a separate independent disease, or is il 
only small-pox modified by passing through the cow? In spite of a host of 
observations, this question is not yet settled, as may be seen in the diametrically 
opposed views expressed by Copeman in Allbutt’s System and by Bronardel in 
the Twentieth Century Practice. The experiments may be divided into two 
groups. First, those in which the inoculation of the small-pox matter in thu 
heifer produced pocks corresponding in all respects to the vaccine vesicles. 
Lymph from the first calf inoculated into a second or third produced the char¬ 
acteristic lesions of cow-pox, and from the first, second, or third animal lymph 
used to vaccinate a child produced a typical localized vaccine vesicle without 
any of the generalized features of small-pox. fhq_experimcnts of Ccely, of 
Babcock, and many other more recent workers seem to leave no question what¬ 
ever that typical vaccinia may bo produced in the calf by the inoculation of 
variolous matter. A great deal of the vaccine material at one time in use in 
England was obtained in this wav. Secondly, against this is urged Chauveau's 
Lyons experiments. ("Seventeen young animals were inociflated <with the virus 
of small-pox. Small reddish papules occurred which disappeared rapidly, but 
the animals did not acquire cow-pox. Fifteen of the seventeen animals were 
also vaccinated. Of these only one showed a typical cow-pox eruption. To 
determine the nature of the original papules one was excised and inoculated 
into a non-vaccinatcd child, which developed as a result generalized continent 
small-pox. A second child inoculated from the primary pustule of the first 
child developed discrete small-pox. The French still hold to the Lyons expefi- 
ments as demonstrating the duality of the diseases, j 
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Tliejiccigl^ol. evidence favors the view-that cow-pox and horse-pox are 
v&rioln modified by transmission; or, as has been suggested, “ small-pox and 
vaccinia are bothi of them descended from a common stock—from an ancestor, 
for instance—which resembled vaccinia far more than it resembled small-pox ” 
(Copeman). 

The bodies described by Guarnieri have beep very thoroughly studied by 
Councilman and his colleagues, who regard them as forms of a protozoon— 
CytorycLex vaccinia —with a well characterized developmental cycle, increasing 
in size until they undergo segmentation. 

Normal Vaccination. —Period of Incubation .—At first there may be a little 
irritation at the site of inoculation, which subsides. Period of Eruption .—On 
ilie thin) day, as a rule, a_papule is jjeen surrounded by a reddish zone. This 
gradually increases, ami on the fifth or sixth day shows a definite vesicle, the 
margins of which are raised while the centre is depressed. By the eighth day 
fli c ves icle has attained its lipxxitnum.size. It is round and distended, with a 
limpid!fluid, the margin hard and prominent, and tlio umbilication is more 
distinct By the tenth day the vesicle is still large and is surrounded by an 
extensive areola. The contents have now become purulent. The skin is also 
swollen, indurated, and often painful. Oil the eleventh or twelfth day the 
hyperamiia diminishes, the lymph becomes more opaque and begins to dry. Jly 
thejmd of thejjccoiul week the vesicle is converted into a brownish scab, which 
gradually becomes dry and hard, and in about a week (that is, about the 
twenty-first or twenty-fifth day from the vaccination) separates and leaves a 
circular pitted scar. 1 f the points of inoculation have been close together, the 
vesicles fuse and may form a large combined vesicle. .Constitutional symptoms 
of a more or less marked degree follow the vaccination. Usually on the third 
or fourth day the temperature rises, and may persist, increasing until the 
eighth or ninth day. There is a marked leucoeytosis. In children it is common 
to have with the fever restlessness, particularly at night, and irritability; but 
as a rule these symptoms are trivial. If the inoculation is made on the arm, 
the axilldify glands become large and sore; if on the leg, the inguinal glands. 
The duration of the immunity is extremely variable, differing in different indi¬ 
viduals. In some instances it is permanent, but a majority of»persons within 
Jen or twelve years again become susceptible. 

Revaceination should ho performed between the tenth anc\ fifteenth year, 
and whenever small-pox is epidemic. The susceptibility to revaceination is 
very general. In 1891-92 vaccination pustules developed in 88.7 per centwf 
the newly enrolled troops of the German army, most of whom had been vac¬ 
cinated twice *in their lives before. The vesicle in revaceination is usually 
smaller, has Jess induration and hyperamiia, and the resulting sear is less per¬ 
fect. Particular, care should he taken to watch the vesicle of revaceination, as 
it not infrequently happens that a spurious pock is formed, which reaches its 
height early and dries to a scab by the eighth or ninth day. 

Irregular Vaccination.— (a) Local Variations—W e occasionally meet 
with instances in which the vesicle develops rapidly with much itching, has 
not the characteristic flattened appearance, the lymph early becomes opaque, 
and the crust forms by the seventh, or eighth day. The evolution of the pocks 
may be abnormally slow. In such cases the operation should again be per¬ 
formed with fresh lymph. The contents of the vesicles may be watery and 
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bloody. In the involution the broking or irritation of the pocks may load to 
ulceration and inflammation. A very rare ejent is the recurrence of the podk 
in the same place. Sutton reports four such recurrences within six months. 

(6) Generalized Vaccinia. —It is not uncommon to see vesicles in the 
vicinity of the primary sore 1 . Ia'ss common is a true generalized pustular rash, 
developing ifl different parts $f the body, often beginning about the wrists and 
on the back. The secondary jioeks may continue to make their appearance for 
five or six weeks after vaccination. In children the disease^ may prove fatal. * 
They may be most abundant on the vaccinated limb, and occur usually about 
the eighth to the tenth day. 

(c) Complication's. —In unhealthy subjects, or as a result of uncleanli¬ 
ness, or sometimes injury, the vesicles inflame ami deep excavated ulcers result. 
-JsBoughing and deep cellulitis may follow. In debilitated children theta may 
be with this a purpuric rash. Acland thus arranges the dates at which the 
possible eruptions and complications may be looked for: 

1. liming.the.first.three days: Erythema; urticaria; vesicular and bullous 
eruptions; invaeeinated erysipelas. 

2. After the third day and until the pock reaches- maturity: Urticaria; 
lichen urticatus, erythema multiforme; accidental erysipelas. 

3. About the end of the first week: Generalized vaccinia; impetigo; vac¬ 
cinal ulceration; glandular abscess; septic infections; gangrene. 

4. After the involution of the pocks: Invaeeinated diseases—for example, 
syphilis. 

(d) Transmission of Disease by Vaccination.— Syphilis has undoubt¬ 
edly been transmitted by vaccination, but such instances arc very rare. A large 
number of the cases of alleged vaccino-syphilis must be thrown out. The ques¬ 
tion has now become really of minor importance sincp the wide-spread use'of 
animal lymph. Dr, Cory’s sad experiment may here be referred to. ' Ho vac¬ 
cinated himself four times from syphilitic children. The first vaccination 
followed, but no syphilis. Two other attempts (negative) were made. The 
fourth time ho was vaccinated from a child the subject of congenital syphilis. 
The lymph was taken from the child’s arm with care, avoiding any contamina¬ 
tion with blood. At two of the points of insertion red papules appeared on 
the twenty-first day. On the thirty-eighth day a little ulcer was found, which 
Mr. Hutchinson decided was syphilitic. The diseased parts were then removed. 
By the fiftieth day the constitutional symptoms were well marked. Among 
tlfe differences between vaccino-syphilis and vaccination ulcers the most im¬ 
portant is perhaps| that the chancre never appears before the .fifteenth day, 
usually not until from three to # five weeks, whereas the ulceration .of ordinary 
vaccination is present by the twelfth or fifteenth day., TMfe loss .of substance 
in the chancre is usually quite superficial and the> induration yery parchment- 
like and specific, with but a slight inflammatory areola. U The glandular swell¬ 
ing, too, is constant and indol e n t, whiles in the vaccination ulcer it.,is.often 

when present, chiefly inflammatory. 

Tuberculosis .—“ No undoubted case of invaeeinated tubercle was brought 
before the Royal Commission on Vaccination” (Acland). The risk of trans¬ 
mitting tuberculosis from the calf is so slight that it need not be considered." 
The transmission ofdeprosy by vaccination is doubtful. 

The observations on the presence of actinomyces in vaccine virus have been 
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confirmed by W. T. Howard, Jr., who foupd it 24 times in 95 cultures from 
tile virus of five producers in the United States. 

Tetanus .—McFarland has collected 95 cases, practically all American. 
Sixty-three occurred in 1901, a majority of which could be traced to one source 
of^supply, in which It. W. Wilson demonstrated tbp tetanus bacillus. Most of 
the cases occurred about Philadelphia. Since that date, McFarland tells me 
that very few cases have been reported. The occurrence of this terrible com¬ 
plication emphasizes the necessity of the most scrupulous care in the prepara¬ 
tion of the animaf virus, as the tetanus bacillus is almost constantly present in 
the intestines of cattle. 

(e) Influence of Vaccination upon otheb Diseases. —A quiescent 
malady may be lighted into activity by vaccination. This has happened with 
congenital syphilis, occasionally witlf tuberculosis. An old idea was prevalent 
that vaccination had 8 beneficial influence upon existing diseases. Thomas 
Archer, the first medical graduate in the United States, recommended it in 
whooping-cough, and said thtff it had Cured in his hands six or eight cases. At 
the height of the vaccination convulsions may occur and be followed by hemi¬ 
plegia. One such case I saw with Itorris J. Lewis. 

Choice of Lymph. —If bovine lymph is not available, humanized lymph 
should be taken on the eighth day, and only from perfectly formed, unbroken • 
vesicles, which have hul-a typical course. Pricking or scratching the surface, 
the greatest care being taken not to draw blood, allows the lymph to exude, and 
it may be collected on ivory points or in capillary tubes. The child from 
which the lymph, is taken should be healthy, strong, and known to be of good 
stock, free from tuberculous or syphilitic taint. Thu glycerinated calf lymph 
lias come into general use. The Local Government Board has recently issued 
a valuable report on the subject by Thorne and Copeman, giving full details 
as to the method of preparation. In it the statement is made that, whereas it 
was usual to make the lymph from on,c calf serve fo^ from 200 to 300 vaccina¬ 
tions, the glycerinated lymph will servo for from 4,000 to 5,000 vaccinations. 

Technique. —Far too little attention is paid in American schools to the 
instruction of students in the art of vaccination. That part of the arm about 
the insertion of the deltoid is usually selected for the operation^ Mothers “ in 
society ” prefer to have girl babies vaccinated on the leg. The .skin should be 
cle ansed and put upon the stretch. Then, with a lancet or the ivory point, 
cross-scratches should be made in one or more places. When the lymph has 
dried on the points it is best to moisten it in warm water. The clothing pf 
the child should not bo adjusted until the spot has dried, and it should be 
protected-for U day or two with lint or a soft handkerchief. If erysipelas is 
prevalent, or if thqre are cases of suppuration in the same house, it is well to 
apply a pad* of antiseptic cotton. Vaccination is usually performed at the 
second or third*month. If unsuccessful, it should be repeated from time to 
time. A person exposed to the contagion of small-pox should always be revae- 
cinated. This, if successful, will usually protect; but not always. The cases 
in which small-pox is taken within a few years after vaccination are probably 
instanfies of spurious vaccination. 

, The Value of Vaccination. —Sanitation can not account for the diminution 
in small-pox and for the low rate of mortality, Isolation { of course, is a use¬ 
ful auxiliary, but it is no substitute. Vaccination is not claimed to be an 
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invariable and permanent preventive of small-pox, but in an immense majority 
of cases successful inoculation renders the person for many years insusceptible. 
Communities in which vaccination and revadcination are thoroughly and sys¬ 
tematically carried out are those in which small-pox has the fewest victims. 
The German army since 1£74, the date of the stringent laws, has enjoyed 
practical immunity—not a single death from small-pox (to the date of the 
last report, 1902),* except ad isolated ease under peculiar circumstances in 
1884-’85. On the other hand, communities in which vaccination and revac- t 
cination are persistently neglected are those in which epidemics are most preva¬ 
lent. Owing to a wide-spread prejudice against vaccination in Montreal, there 
grew up, between the years 1876 and 1884, a considerable unprotected popu¬ 
lation, and the materials were ripe for an extensive epidoftiic. The soil had 
been prepared with the greatest care, ami it pnly needed the introduction of 
the seed, which in due time came with the Fullman-ear conductor from Chi¬ 
cago, on the 28th of February, 1885 (see page 113). Within the next ten 
months thousands of persons were stricken with* the disease, and 3,164 died. 

Although the effects of a single vaccination may wear out, as we say, and 
the individual again become susceptible to small-pox, yet the mortality in 
such cases is very much lower than in persons who have never been vaccinated. 

* The mortality in persons who have been vaccinated is fr*n 6 to 8 per cent, 
whereas in the unvaccinated it is at least 35 per cent. There is evidence that 
the greater the number of marks, the greater the protection in relation to 
small-pox; thus the English Vaccination Report, states that, out of 4,754 cases 
the death-rate with one mark was 7.6 per cent; with two marks, 7 per cent; 
■with three marks, 4.2 per cent; with four marks, 2.4 per cent. W. M. Welch’s 
statistics of 5,000 cases on this point give with good cicatrices 8 per cent; 
with fair cicatrices, 14 per cent; with poor cicatrices, 27 per cent; post-vac¬ 
cinal cases. 16 per cent; unvaccinatcd cases, 58 per cent. 


VI. VABICELLA (Chicken-pox). 

Definition.— An acute contagious disease of children, characterized by an 
eruption of vesicles on the skin. 

Etiology. —The disease occurs in epidemics, but sporadic cases are also 
met with. It may prevail at the same time as small-pox or may follow or 
pijpcede epidemics of this disease. An attack of chicken-pox is no protection 
against small-pox. It is a disease of childhood; a majority of the cases occur 
between the second and sixth years. Adults who have not had 'the disease in 
childhood are very liable to be’attacked. The specific gerip has not yet been 
discovered. * 

There can be no question that varicella is an affection quite distinct from 
variola and without at present any relation whatever to it. An attack of the 
one does not confer immunity from an attack of the other. A boy, aged five, 
was admitted to St. Thomas’ Hospital with a vesicular eruption, and was iso¬ 
lated in a ward on the same floor as the Rmall-pox ward. The disease was 
pronounced chicken-pox, however, by Risdon Bennett and Bristowe. The. 
patient was then removed and vaccinated, with a result of four vesicles which 
ran a pretty normal ‘course. On the eighth day from the vaccination the child 
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became feverish. On the following day the, papules appeared and the child 
had a well-developed attack of small-pox with secondary fever (Sharkey). 

Symptoms. —After! a period of Incubation of ten or fifteen days the child 
1 incomes •* feverish and in some instances has a slight chill. There may be 
vaaytjug, anct pains..in the back %nd legs. ■' Convulsions are rare. The erup¬ 
tion usually occurs within twenty-four hours. It is first seen*upon the 
trunk, either on the back or on the chest. It may begin on the forehead and 
face. At first in the form of raised red papules, these are in a few hours 
transformed into hemispherical vesicles containing a clear or turbid fluid. As 
a rule "there is 410 umbilication, but in rare instances the pocks are flattened, 
and a few may even be umbilicated. They are often ovoid in shape and look 
more superficial than the variplous vesicles. The skin in the neighborhood 
is not often infiltrated or hypersemic. ’At the end of thirty-six or forty-eight 
.hours the contents of the vesicles are purulent. They begin to shrivel, and 
during the third and fourth days arc converted into dark brownish crusts, 
which fall off and as a rule leaves no scar 1 . Fresh crops appear during the first 
two or three days of the illness, so that on the fourth day one can usually see 
pocks in all stages of-tlevelopment anil decay. They are always discrete, and 
the number may vary from eight or ten to several hundreds. As in variola, 
a scarlatinal rash oecftidnally precedes the development of the eruption. The 
eruption may occur on the mucous membrane of the mouth, and occasionally 
in the larynx. In adults the disease may be much more severe, the initial 
fever high, the rash very wide-spread, and the constitutional symptoms com¬ 
paratively severe, so that the diagnosis of variola may be made—the so-called 
varicella) variolaformes. 

There are one or j;wo modifications of the rash which are interesting. The 
vesicles may become very large and develop into regular bullae, looking not 
unlike ecthyma or pemphigus (varicella bullosa). The irritation of the rash 
may be excessive, and if the child scratches the pocl^s ulcerating sores may 
form, which on healing leave ugly scars. Indeed, cicatrices after chicken-pox 
are more common than after varioloid. The fever in varicella is slight, but 
it does not as a rule disappear with the appearance of the rash. The course 
of the disease is in a large majority of the eases favorable and po ill effects 
follow. The disease may recur in the same individual. There are instances 
in which a person has had three attacks. t 

In delicate children, particularly the tuberculous, gangrene (varicella 
escharotica) may occur about the vesicles, or in other parts, as the scrotum. 

Cases have been described of luemorrhagic varicella with cutaneous ecchy- 
moses and bleeding from the mucous membranes. 

Nephritis may oejur. Infantile hemiplegia hfts occurred during an attack 
of the disease. * Death has followed in an uncomplicated case from extensive 
involvement of thd skin. 

The diagnosis is as a rule easy, particularly if the patient has been seen 
from the outset. When a case comes under observation for the first time with 
the rash well out, there may be considerable difficulty. The abundance of the 
rash on the trunk in varicella is most important. The pocks in varicella are 
moye superficial, more bleb-like, have not so deeply an infiltrated areola about 
them, and may usually be seen in all stages of development. They rarely at 
the outset have the hard, sliotty feeling of those of small-pox. The general 
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symptoms, the greater intensity qf the onset, the prolonged period of invasion, 
and the more frequent occurrence of prodromal rashes in small-pox are im¬ 
portant points in the diagnosis. ' 

Death is very rare, and, unless from the complications, raises a suspicion 
of the correctness of the diagnosis. Thus of the 116 deaths in England and 
Wales in 1903 ascribed to chicken-pox, it is probable, as Tatham suggests, 
that many of these were frhm unrecognized small-pox. 

No special treatment is required. If the rash is abundant on the face, 
great care should be taken to prevent the child from scratching the pustules? 
A soothing lotion should be applied on lint. 

VH. SCABI+ET EEVER. 

Definition. —An infectious disease characterized by a diffuse exanthem and 
an angina of variable intensity. 

History. —In the sixteenth century IngraSseas of Naples and Coyttar of 
Poitiers recognized the disease; but Sydenham in 1675 gave a full account of 
it under the name febris scarlatina. 

Etiology. —No one of the acute infections varies so greatly in the intensity 
of the outbreaks, a point to which both Sydenham, and Bretonneau called 
attention. la-some years it is mild; in others, with equally wide-spread epi¬ 
demics, it is fearfully malignant. It is a wide-spread affection, occurring in 
nearly all parts of the globe and attacking all races. 

Sporadic cases occur from time to time. The epijjgmics are most intent 
in the autumn and winter. There is an extraordinary variability in the 
severity of the outbreaks, which on the whole appear to be lessening in sever¬ 
ity; thus in Boston from 1891 to 1903 the ratio of cases per ten thousand has 
ranged from 45.80 to 16.18^ and the mortality from 3.94 to .60. In England 
and Wales in 1903 the/e were 4,158 deaths. Only in 1898, 1899, and 1900 
did the deaths fall below 4,000. In 1883 they were between 12,000 and 13,000. 

Seibert’s studies in New York’ show that the disease increases steadily 
from week to week until the middle of May; the frequency diminishes gradu¬ 
ally until ttjc end of dune, and gradually increases through October, Novem¬ 
ber, and December. He associates the remarkable drop in July, August, and 
September with the closure of the schools and the cessation of the daily con¬ 
gregation of infectious material in small areas—school-houses and play¬ 
grounds—for so many hours each day. 

Age is the most important predisposing factor. Ninety per cent of the 
fatal eases are under the tenth year. Sucklings are rarely attacked. The 
general liability to the disease in childhood is less wide-spread than in measles 
Many escape altogether; others escape until adult life; some rtever take it. 

Family susceptibility is not infrequently illustrated by the killing in raph 
succession of four*or five members. On the other hand, individual resistnno* 
is common, and many physicians constantly exposed escape. An attack as f 
rule confers subsequent immunity. In rare instances there have been one oi 
even two recurrences. 

The natives of India are said to enjoy comparative immunity. 

Infectivity. —It is not yet accurately known where in the body the poisoi 
is formed, how it is given off, or in what form it is taken by another person 
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It if probably given off with the secretions off the nose, throat, and respiratory 
tract. The mild angina of the ambulatory cases may convey the disease, and 
in this way it is spread in schools, and the “ return cases,” to be referred to 
later, may find in this way their explanation. Much more attention has been 
paid of late to this aspect of the scarlatinal infection, and it has even been 
suggested that the skin is only infective by contamination, with 'the secre¬ 
tions. The general opinion, however, is that the poison i3 given off chiefly 
from the skin, particularly when desquamating. Unlike measles, the germ 
is very resistant and clings tenaciously to clothing, to bedding, the furni¬ 
ture of the room, etc. Even after the most complete disinfection possible, 
children who have been removed from an infected house may catch the 
disease on their return. Tlfte possibility here of throat infection must 
bo considered. A third person may convey the disease, but undoubted 
’instances are rare. I recall one instance in which I could have been the only 
possible medium. In a collective investigation on this point among physi¬ 
cians in the State of Connecticut, Loveland had 100 negative and 10 positive 
replies. • 

The disease is stated to have been conveyed by milk. Of 90 epidemics 
studied by Kober the disease prevailed in 08 cither at the dairy or the milk 
farm. There appear to be two groups of eases: first, genuine scarlet fever, 
in which the infection" conveyed through the milk having come in contact 
with infected persons; and secondly outbreaks of an infection resembling 
scarlet fever, due to disease of the udder of the cows. 

By surgical scarlatina, first brought to the attention of the profession by 
Sir James Paget in 1804, is understood an erythematous eruption following 
an operation or occurring during septic infection. It differs from mn di c al 
s narl at. iqp in the /large number of adults attacked, theuhorter incubation, 
the-,mildness of the throat symptoms, thefi starting of the eruption at* the 
wound, and the precocious desquamation. Alice llalnilton, after analyzing 
174 cases reported in the literature, concludes that the eruption is most fre¬ 
quently due to septic infection and is not truly scarlatinal, and that in those 
cases in which the disease was undoubtedly scarlatina there is no convincing 
evidence that the relation between the wound and the scarlet fefer was any¬ 
thing more than one of coincidence. 

The specific germ is not known. It is claimed to be only a modified 
streptococcus infection. The streptococcus pyogenes has often been found ( 
in the blood during life and after death, and it is constantly present in the 
throat in severe*cases; but there is no agreement on the subject among the 
best workers. Mallory’s researches may point to a solution of the problem. 
In four cases he found between the epithelial cells of the epidermis a proto- 
zoon which formed definite rosettes like the malarial parasite. Duval, con¬ 
tinuing these observations, has found this organism in the serum of blisters 
°n the skin of scarlet fever patients, and has traced it through a cycle of 
changes which show at any rate that it is a definite parasite. Controls were 
negative in other diseases. Whatever the germ may be, there is no question 
that in severe cases the streptococcus infection plays an important role in 
causing the septic symptoms of the disease. , 

Morbid Anatomy. —Except in the haemorrhagic form, the skin after death 
chows no traces of the rash. There are no specific lesions. Those which 
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occur in the internal organs arc'due partly to the fever and partly lo infec¬ 
tion with pus-organisms. « 

The anatomical changes in the throat arc those of .simple inflammation, 
follicular tonsillitis, and, in extreme graces, of diphtheroid anginar. In 
severe cases there is intense lymphadenitis and much inflammatory cedenm 
of the tissues of.thc neck, 'which may go on to suppuration, or even to gan¬ 
grene. Streptococci are found abundantly in the glands and in the foci of 
suppuration. The lymph glands and the lymphoid tissue may show hyper-" 
plasia, and the spleen, liver, and other organs may he the seat of wide-spread 
focal necroses. 

Endocarditis and pericarditis are not infrequent. Myocardial changes 
are less common. The renal changes are the fnost Important, and have been 
thoroughly studied by Coats, Klebs, Wagner, and others. The special neplui- 
tis of scarlet fever will be considered with the diseases of the kidney. 

Affections of the respiratory organs are nofe frequent. When death results 
from the pseudo-membranous angina, broncho-pneunjiolna is not uncommon. 
Cerebro-spinal changes are rare. ' * -gf* 

Symptoms. — Incubation. —“ From one to seV^R- days, oftencst two to 
four.” 

Invasion. —The onset is as a rule sudden. It may be preceded by a 
slight, scarcely noticeable, ind&position. An actual chill is rare. Vomit¬ 
ing is one of the most constant initial symptoms; convulsions are common. 
The fever is intense; rising rapidly, it may on the first day reach 104° or even 
105°. The skin is unusually dry and to the touch gives a sensation of very 
pungent heat. The tongue is furred, and as early as the first day thdSk may 
be complaint of dryness of the throat. Cough and catarrhal symptoms arc 
uncommon. The face is often flushed and the patient has all the objective 
features of an acute fever. 

Ebuption. —Usually on the second day, in some instances witMn the 
first twenty-four hours, the rash appears in the form of scattered red'^oints 
on a deep subcuticular flush; at first on the neck and chest, and spreading 
so' rapidly that by the evening of the second day it may have invaded the 
entire skin.' After persisting for two or three days it gradually fades. At 
its height the rash has a vivid scarlet hue, quite distinctive anil unlike that 
seen in any dther eruptive disease. It is an intense hypersemia, and the ame- 
mia produced by pressure instantly disappears. There may be fine puneti- 
form haemorrhages, which do not disappear on pressure. In some cases the 
rash does not become uniform but remains patchy, and intsrvals of normal 
skin separate large hyperaeraic areas. Tiny papular elevations may some¬ 
times be seen, but they are not so common as in measles. With each day 
the rash becomes of a darker color, and there may be in parts even a bluish- 
red shade. Smooth at the beginning, the skin gradually becomes rougher 
and to the touch feels like “goose skin.” At the height of the erupimr 
sudaminal vesicles may develop, the fluid of which may become turbid. Tin 
entire skin may at the same time be covered with small yellow vesicles on '• 
deep red background —scarlatina miliaris. McCollom lays stress upon lh< 
appearance of a punctate eruption in the arm-pits, groins, and on the roof'o 
the mouth as positive proof of scarlet fever. 

Occasionally there are petechias, which in the malignant type of the dis 
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case become wide-spread and large. The eruption does not always appear upon 
the^face! There may be a good deal of swelling of the skin, which feels uncom¬ 
fortable and tense. The itching is variable; not as a rule intense at the height 
of the eruption. By the seventh or eighth day the rash has disappeared. 
The mucous membrane of the dil¬ 
ate, the cheeks, and the tonsils pre¬ 
sent a vivid red, punctiform ap¬ 
pearance. The tongue at first is red 
%t the tip and edge's, furred in the 
centre; and through the white fur 
are often seen the swollen red papil¬ 
la 1 , which give the so-called “ straw¬ 
berry” appearanceto J#e tohgue, 
particularly if the ojbilil puts out 
‘the tip of tho tonguifebetween the 
lips. In a few day si the “ fur ” 
desquamates and IcaMggfhc surface • 
red and rough, and it owns condi- 1 
tion which some write*#-, call .the 
“ strawberry,” or, better, the “ rasp¬ 
berry” tongue. Enlargement of the papillaj was the only constant sign in 
1,000 eases (McCollom). Tha-bruath often a very heavy, sweet odor. 

The phar/igcal symptoms are— 

1. Slight redness,- with swelling of tho pillars of the fauces and of the 
tonsils. 2. A more intense grade of swelling and infiltration of these parts 
with ^ foTlicular tonsillitis. 3. Diphtheroid angina with intense inflamma¬ 
tion. ejL all the phafyngeal structures and swelling of the glands below the 
jaw, and in very severe cases a thick brawny induration of all the tissues of 
the neck. ’ 

'jdie fever, which sets in with such suddenness aftd intensity, may reach 
,105'mr even 106°. It persists with slight morning remissions, gradually 
ilw-lBng with the disappearance of the rash. In mild cases the tempera¬ 
ture tony not reach 103°; on the other hand, in very severe cases there 
tmiyjbe hyperpyrexia, the thermometer registering 108° or before death 
evenJD9°. 

The.,pulse ranges from 120 to 150; in severe cases with vefy high fever 
fipm 199-te-200. rjfho respirations show an increase proportionate to the 
intensity,of. thpiever.l; A-leucocytosis is usually present, which may be high 
(oOjQOjQ to 50,000 per c.cm.) in the severe casesJ-) The gastrointestinal syrnp- 
toms.are.iiot marked after the initial-vomiting, and food is usually well taken. 
In some instances tflerc are abdominal pains, i sThe edge of the spleen may 
bo palpable.fi Thfc-liver is not often enlarged.' With the initial fever nervous 
symptoms are present in a majority of the cases; but as the rash comes out 
tiic headjighc and, the slight nocturnal wandering disappears. Tho urine has 
the ordinary febrile characters, being scant y and high colored. Slight albu¬ 
minuria as by no means infrequent during the stage of eruption. Careful 
examination of the urine should he made every day. There is no cause for 
alilrm in the trace of albumin which is so often present, not even if it is asso¬ 
ciated with a fevTtube-casts. 
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Desquam ation.—W ith the disappearance of the rash and the fever the 
skin looks somewhat stained, is dry, a little rough, and gradually the upper 
layer of the cuticlo begins to separate. Tke process usually begins about the 
neck and chest, and flakes aro gradually detached. The degree and character 
of the desquamation boar some relation to thQ intensity of the eruption. When 
the latter l\as been very vfvid and of long standing, large flakes may be thrown 
oS. In rare instances the *hair and even the nails have been shed. It must 
not be forgotten that there arc eases in which the desquamation has been 
prolonged, according to Trousseau, even to the seventh or, eighth week. Tint' 
entire process lasts from ten to fifteen or even twenty days. 

Atypical Scarlet Fever.— ^Mild and Aboktiye Fobms.—I n cases of excep¬ 
tional mildness the rash may be scarcely perceptible. During epidemics, when 
several children of a household are affected, one child sickens as if with scar¬ 
let fever, and has a sore throat and the “ strawberry tongue," but the rash 
does not appear— scarlatina sine eruplione. In school epidemics a third or 
more of the cases may be without {he.rash.** Dcsquqmation, however, may 
follow, and in these very mild forms nephritis may occur. 
i Malignant Scarlet Feveb .—giilih inant Toxic Variety. —With all the 
characteristics of an acute intoxication, the patient is overwhelmed by the 
intensity of the poison and may die within twenty-four or thirty-six hours. 
The disease sets in with great severity—high JEpver, extreme restlessness, 
headache, and delirium. The temperature may rise to 107° or even 108°, in 
rare cases even higher. Convulsions may occur and the initial delirium ra|>- 
idly gives place to coma. The jlyspncea may be urgent; the pulse is very 
rapid and feeble. 

1 H/EM oruii agio Form.— Hspmorrhnges occur into the skin, and there are 
hsematuria and cpistaxis. In the erythematous rash scattered jreteehiae appear, 
which gradually become more extensive, and ultimately the skin may be um- 
ver&lly involved. Death may take place on the second or on the third day. 
While this form is perhaps more common in enfeebled children, I have twice 
known it to attack adults apparently in full health. 
xi Anginoke Form. —The throat symptoms appear early and progress rap¬ 
idly ;the fauces and tonsils swell and are covered with a thick membranous 
exudate, which may extend to the posterior wall of the pharynx, forward into 
the njQuth, and upward into the nostrils. The glands of the neck rapidly 
enlarge. Nderoais-oeeurs in the tissues of the throat, the foetor is extreme, 
.the constitutional disturbance profound, and the child dies with the clin¬ 
ical picture of a malignant diphtheria. Occasionally the membrane extends 
into the trachea and the bronchi. The Eustachian tubes «and the middle 
car are usually involved. When death docs not take place rapidly from h>\- 
asmia there may be extensive abscess formation in the tissues of the neck and 
sloughing. In the separation of deep sloughs about the tonsils the carotid 
artery may be opened, causing fatal luemorrhage. 

Complication* and Sequela.— (a) N biuww ih.—A t the height of the fe\ei 
there is often a slight trace of albumin in the urine, which is not of special 
significance. In a majority of cases the kidneys escape without greater dam 
age than occurs in other acute febrile affections. 

Nephritis is most common in the second or third week and may folfov 
a very mild attack. It may be delayed until the third or fourth week. A* 
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a rule, the earlier it occurs the more severq the attack. It occurs in from 
10 i> 20 per cent of the eases. Three grades of cases may be recognized: 

17 Acute‘haunorrhagie nephritis. There may bo suppression of urine or 
only a small quantity of bloody fluid laden with albumin and tube-easts. 
Vomiting is constant, there are convulsions, and the^liild dies with the symp- 
tdinifof acute uraemia. In severe epidemics there may be many cases of this 
sort, and an acute, rapidly fatal, nephritis due to tfie scarlet fever poison may 
occur without an exunthem, 

2. Less severe oases without serious- acute symptoms. There is a pulfy 
appearance of the eyelids, with slight oedema of the feet; the urine is dimin¬ 
ished in quantity, smoky, and contains albumin and tube-casts. The kidney 
symptoms then dominate the entire case, the dropsy persists, and there may 
be effusipn into the serous sacs. The condition may drag on and become 
/•luonic, or the patient may succumb to unemic accidents. Fortunately, in 
a majority of the cases recovery takes place. 

3. Cases so mild that they'can scarcely be termed nephritis. The urine 
contains albumin and a few tube-casts, but rarely blood. The oedema is ex- 
tremcly—sUght or transient, and the convalescence is scarcely interrupted. 
Occasionally, however, serious symptoms may supervene. (Edema of the glot¬ 
tis may prove rapidly fatal, and in one case of the kind a child under my care 
died of acute effusion into the pleural sacs. 

In other cases the oedema disappears and the child improves, though he 
remains pale, and a slight amount of albumin persists in the urine for months 
or even for years. Itecovery may ultimately take place or a chronic inter¬ 
stitial nephritis may follow. 

Occasionally oed(jna occurs without albuminuria or signs of nephritis. 
Possibly it may be due to the anaemia; but there are instances in which 
marked changes have been found in the kidney after death, even when the 
i urine did not show the features characteristic of nephritis. 

(6) Arthritis. —There are two forms: first, the severe scarlatinal 
pyirmia, with suppuration of one or more joints—part of a wide-spread strep¬ 
tococcus infection. This is an extremely serious and fatal form. Secondly, 
the true scarlatinal rheumatism, so-called, an arthritis analogpus to that 
occurring in gonorrhoea and other infections. It occurs in the second or third 
week; many joints arc attacked, particularly the small joints of the hands. 
The heart may be involved. Chorea, subcutaneous fibroid nodules, purpura, 
and pleurisy may be complications. The outlook is usually good. 

(c) Cardiac Complications. —In the severe septic cases a malignant 
endocarditis, sontetimes with purulent pericarditis, closes the scene. Simple 
endocarditis is not uncommon. It may not be easy to say whether the apex 
systolic murmur, so often heard, signifies a valvular lesion. The persistence 
after convalescence, with signs of slight enlargement of the heart, may alone 
decide that the murmur indicated an organic change. As is the rule, such 
cases give no symptoms. And, lastly, there may be a Revere toxic myo¬ 
carditis, sometimes leading to acute dilatation and sudden death. It is 
to be borhe in mind that the cardiac complications of the disease are often 

latent. 

(d) Acute Bronchitis and Broncho-pneumonia are not common. 
Empyema is an insidious and serious complication. 
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(e) Ear Complications. —Common and serious, due to extension of the 
inflammation from the throat through the Eustachian tubes, they rank anymg 
the most frequent causes of deafness in children. The severe forms of mem¬ 
branous angina are almost always associated with otitis, which goes on to 
suppuration and to perforation of the drum. The process may extend to the 
labyrinth and rapidly produce deafness, in other instances there is suppura¬ 
tion in the mastoid cells. * In the necrosis which follows the middle-oar dis¬ 
ease, the facial nerve may be involved and paralysis follow. Later, still mon> 
serious complications may follow, such as thrombosis qf the lateral sinnf,' 
meningitis, or abscess of the brain. 

(/) Adenitis. —In comparatively mild cases of scarlet fever the sub¬ 
maxillary lymph-glands may be swollen. In severer cases the swelling of the 
neck becomes extreme and extends beyond the limits of the glands. Acute 
phlegmonous inflammations may occur, leading to wide-spread destruction of 
tissue, in which vessels may be eroded and "fatal hicmorrhage ensue. The sup¬ 
purative processes may also involve the retropharyngeal tissues. 

The swelling of the lymph-glands usually subsides, and within a few weeks 
even the most extensive enlargement gradually disappears. There are rare 
instances, however, in which the lymphadenitis becomes chronic, and 11 k 
neck remains with a glandular collar whiefi almost obliterates its outline 
This may prove intractable to all ordinary measures of treatment. A cast 
came under my observation in which, two years after scarlet fever, the nod 
was enormously enlarged and surrounded by a mass of firm brawny glands. 

(g) Nervous Complications. —Chorea occasionally complicates tin 
arthritis and endocarditis. Sudden convulsions followed by hemiplegia mu; 
occur. In seven of my series of 120 cases of infantile hemiplegia the troulili 
came on during scarlet fever. Progressive paralysis of tfie limbs with wastinj 
may present the features of a subacute, ascending spinal paralysis. Tlivoni 
bosis of the cerebral veins may occur. Mental symptoms, mania and^iuelan 
cholia, have been described. 

( h ) Other rare complications and sequehu are oedema of the eyelids, with 
out nephritis (S. Phillips), symmetrical gangrene, enteritis, noma, and pci 
foration of,the soft palate (Goodall). Pearson and Id (tie worn! have reporlc 
a case of dry gangrene after scarlet fever in a boy of four, which occurre 
on the ninth day of the disease, and involved both legs, necessitating ampul: 
tion at the'upper third of the thighs. The child recovered. 

(») The fever may persist for several weeks after the disappearance f 
the rash, and the child may remain in a septic or typhoid state. This so-callr 
scarlatinal typhoid is usually the result of some chronic suppurative proee 
about the throat or the nose, occasionally the result of a chronic adenitis, an 
in a few dases nothing whatever can be found to accouAt for the fever. 

Relapse is rare. It was noted in 7 per cent of 12,000 (Caiger), ami > 

1 per cent of 1,520 cases (Newshohne). 

Diagnosis. —The diagnosis of scarlet fever is not difficult, but there a 
cases in which the true nature of the disease is for a time doubtful. The f< 
lowing are the most common conditions with which it may be confounded: 

1. Acute Exfoliating Dermatitis. —This pseudo-exanthem simuhit 
scarlet fever very closely. It has a sudden onset, with fever. The erupt! 
spreads rapidly, is uniform, and after persisting for five or six days begi 
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to fade.* Even before it has entirely gone, desquamation usually begins. 
Sonfe of these cases can not be distinguished from scarlet fever in the stage 
of eruption. The throat symptoms, however, are usually absent, and tire 
tongue rarely shows the changes which are so marked in scarlet fever. In the 
desquamation of this affection thd hair and nails art) commonly affected. It 
is, too, a disease liable to recur. Some of the instances of second and third 
attacks of scarlet fever have been cases of this form of dermatitis. 
w 2. Measles, which is distinguished by the longer period of invasion, the 
characteristic nature of the prodromes, and the later appearance of the rash. 
The greater intensity of the measly rash upon the face, the more papular 
character and the irregular crescentic distribution are distinguishing features 
in a majority of the cases. Other points are the absence in measles of the 
sore throat, the peculiar character of the desquamation, the absence of leuco- 
cytosis, and the presence of Koplik’s sign. 

3. Rotiieln. —The rash of rubella is sometimes strikingly like that of 
1 sgarlet fever, but in the great ifiajority of eases the mistake could not arise, 
tin cases of doubt the general symptoq^g are our best guide. 

4. Septicemia. —As already mentioned, the so-called puerperal or sur¬ 
gical scarlatina shows an eruption which-may be identical in appearance with 
that of true scarlet fever. 

5. Dipiithebia.— The practitioner may be in doubt whether he is deal¬ 
ing with ft case of scarlet fever with intense membranous angina, a true diph¬ 
theria with an erythematous rash, or coexisting scarlet fever and diphtheria. 
In the angina occurring early in, and during the course of scarlet fever, 
though the clinical features may be those of true diphtheria. Tjoelller’s bacilli 
are rarely found. Ob the other hand, in the membranous angina occurring 
during convalescence, the bacilli arc usually present. The rash in diphtheria 
is, after all, not so common, is limited usually to the; trunk, is not so persist¬ 
ent, and' is generally darker than the scarlatinal rash. . 

Scarlatina and diphtheria may coexist, but in a case presenting wide-spread 
erythema and extensive membranous angina with Loclller’s bacilli, it would) 
puzzle Hippocrates to say whether the two diseases coexisted, or whether it) 
was only an intense scarlatinal rash in diphtheria. Desqtnrmirtioa occurs in' 
eithcr-uase. The streptococcus angina is not so apt to extend to the larynx,' 
nor are recurrences so common; but it is well to bear in mind that general 
infection may occur, that the membrane may spread downward with great 
rapidity, and, lastly, that all the nervous sequel® of the Klcbs-Locffler diph¬ 
theria may follow the streptococcus form. 

6. Dana RabiIes. —These are partial, and seldom more than a transient 
;hypcraemia of the skin.. Occasionally they are diffuse and intense, and in such 
leases very deceptive. They are not associated, however, with the characteristic 
! s yiiiptoms of invasion. There is no-fever, and with care the distinction can 
usually be made. They are mostapt.to follow the use of belladonna, quinine, 
and iodida-of potassi um The antitoxin erythema is a frequent cause of 
doubt, particularly in hospitals for infectious diseases. 

Coexistence of other Diseases .—Of 48.3(1(5 cases of scarlet fever in the 
Metropolitan Asylum Board Hospitals which were complicated bv some other 
disease, in 1,094 cases the secondary infection was-diphtheria, in 899 cases 
^keazjtftx, in 703 mgaslgs,. in 404 whooping-cough, in 55 erysipelas, in 11 
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enteri c fever, and in 1 tophus fpver (F. F. Caiger). Jhinnirier (I!)W|) ,.,,,,0 
collect only 39 undoubted eases of the coexistence of typhoid and scarlet H. Vl , r 
How Long is a Child Infective?— l/sually alior desquamation is con.,, 1 ^' 
in four or five weeks the danger is thought to he out, but the occurrence 
so-called “return cases v " shows that patents remain infective even a! tj,j s 
stage. In 1894, with 2.J93 patients from the (llasgow fever hospital- 
to their homestonvalescent, fresh cases ajipeared in id ol the houses (C|ia|. 
mers). With 15,000 eases submitted to an average period of isolation ,,r 
forty-nine days or under, the percentage of return cases was l.Sti; wuh alJ 
average period of fifty to tlt’ty—ix days, the percentage was 1 . 12 ; when the* 
isolation extended to between lit tv-seven and sixtv-live day-, the perieni,^r U 
of return cases was 1 ( Seech). 'Phis author,suggests eight weeks as a mini¬ 
mum and thirteen week- a< a maximum. Special care should hit taken „( 
eases with rliinorrluva and otorrhea and throat trouble, as the secret ion- ly,,^ 
these parts are probably of greater importance than the'skin in the eonvevanec 
of the disease. * 

Prognosis.—The death-rate ha- lieen falling of late years. Fpidcinus 
differ remarkably in seventy and the mortality i- extremely variable. \ne.ng 
the better class.- the death-rate is minli lower than in hospital practice. Them 
are physicians who have treated c.m-ecutivclv u humlred or more ease- vvnh- 
out a death. On the other hand, in hospital' and among the poorer r|,i~n, 
the death-rate is considerable, ranging from 5 or 10 per cent in mdd epuleinii- 
to 20 or 30 per cent in the very severe. In l.ooti eases reported fi..m dir 
Boston City Hospital by MeCollotu. the death-rate wa- !».S per cent Then’ 
is a curious variability in the loe.il mortality from thi- di-ease. In Iliml.m.l. 


for example, in some year.', certain counties enjoy almost intimmtU inmi 
fatal scarlet fever. The younger the child the greater the danger. In infants 
under one year the death-rate i.s very high. The great proportion of fatal 
cases occurs in children under si\ year- of age. The unfavorable svmpiuiin 

are very high fever.-early mental disturbance with great jactitation, tl... 

rence of lnemorrhagos (cutaneous or vi-rciul), inlen-e diphtheroid murina 
with cervical bubo, and sign- o| larvngeal obstruction. \cplirit t- i- alw.e.-it 
serious complication, and when -citing in with suppression of the untie may 
quickly prove fatal: a large ma|ont\ of ..ns recover. 


Prophylaxis. .Much may he done in poo.an the spread of the <li'* , :i~e if 

the physician exercises scrupulous ,.,ro in on. h .., e. Much i- to I.... 

from a rigid system of school in-pe lion. and fi nn the more genor.il iviogni' 
tion of the importance of the latent ea-e. and the persistence of the inJeitinii 
in the secretions of the no.-c and ti.ro.it. The attendant ifl a ea-e ol -.arid 
fever should take the mosf careful precautions again-l the eonvevaine "I tin 1 
disease, wearing a gown in the room and thoroughlv washing the hand- aid 

face after leaving the room. To the veiv l.u-v "practitioner the mi.a- <*f 

proper disinfection are very irksome, hut it is his dutv to carry out the nm-t 
ngfd disinfection possible, and intelligent people „ovv exjieet it. 

reatment q’lie ea-e may he trenied at home or sent to an isolation ll "' 
P 1 at. J lie ddheulty in lwm« Irmlwml is in securing complete isol.it mn 'I' 1 " 

Znl“f r K r '! 1,lstni,wi h . v 'areful studies of Chapin, of Provide.. »h 

found that diir.pg eiglit years 2 d. I percent of the I 112 persons under i -v.nt' 
one years of age in infected families took the disease. When praei-* 
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, hctlerto send the oilier children out of the* house. Chapin's experience on 
his point is most interesting. In seventeen years, from C52 families infected 
,vilh scarlet fevei, l,0«il <*hildren, none of whom had had the disease, were 
removed. Only 5 per cent were attacked while away from home. Nineteen 
a ho had been sent away from the infected houses/were attacked on their 
return. 

Hospital treatment is not carried out to any great extent in the United 
states. In Oreat Britain a very considerable proportion of all patients are 
Penaned from their homes. In the segregation hospital groups of patients, 
from ten to twenty, are treated in separate wards. In the true isolation hos¬ 
pital each patient is in a separate room, and patients with different infectious 
liscases may be in adjacent room-. 

'1 he disease can not be cut short,. In the presence of the severer forms we 
ire still too often helpless. There i- no di-ease, however, in which tin* suc¬ 
cessful issue and the avoidance of,complications depend more upon the skilled 
judgment of the physician and the care with which his instructions are car¬ 
ried out. 


The child, should be isolated and placed in charge of a competent nurse. 
The temperature of tin 1 room should he constant and the ventilation thorough. 
The child should wear a light flannel night-gown, and the bedclothing should 
not be too heavy. The diet should con-i-t of milk, broths, and fresh fruits; 
water should be freely given. With the fall of the temperature, the diet may 
lie increased and the child may gradually return to ordinary fare. When 
ile-(|uamation begins the child should be thoroughly rubbed every dav. or 
•aery second day, with sweet oil. or larbolated va-eline. or a e-per-cent hydro- 
naplilhol soap, whirl/ prevents the drying and the diffusion of the scales. 
A a- or 10-per-eent solution of ielithvol in lanolin may he used. An occasional 
"iinn hath may then lie given. At any time during the attack the skin may 
lie sponged with warm water. Tile patient may he allovvVd to got up after the 
temperature has been normal tor ten davs. hut for at least three weeks from 


Ibis time great care should be everci-ed to prevent exposure to cold. It must 
not be forgotten, also, that the renal complications are very apt to occur dur¬ 
ing the convalescence, and after all danger is apparently past. Ordinary cases 
lo not, mpiire any medicine, or at the most a simple fever mixture, and dur¬ 
ing convalescence a hitler tonic. The bowels should he carefully icgulated. 
Special symptoms in the severe eases call for treatment. 

When the fever is above lo:5° the extremities may be sponged with tepid 
"ater. In severe, eases, with the temperature rapidly rising, this will not 
willice, and more thorough measures of hydrotherapy should he practised, 
^ith pronounced delirium and nervous symptoms the cold pack should he 
1,s,,| b tt lien th(> fever is rising rapidly hut the child is not delirious, he should 
placed in n warm hath, the temperature of which can lit' gradually lowered. 
u ‘ with tlie water at 80° is beneficial. In giving the cold pack a rubber 
' l( ' < ' 1 ilM, l 11 thick layer of blankets should he spread upon a sofa or a lied, and 
1 "' 1 ( j ,(, m .a sheet wrung out of cold water. The linked child is (hen laid 
npmi it nml wrapped in the blankets. An intense glow of heat quickly follows 
1 pieliminary chilling, and from lime to time the blankets may he unfolded 
“!" eliild sprinkled with cold water. The good effects which follow this 
Pan of treutniciit are often striking, particularly in allaying the delirium and 
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jactitation, and procuring quiet'nnd refreshing sleep. Parents will cfifijcc^less, 
as a rule, to the warm hath gradually coo|ed than to any other form of hydro' 
therapy. The child may he removed from the warm hath, placed upon a sheet 
wrung out of tolerably cold water, and then folded in blankets. The ice-cap 
is very useful and may the kept constantly applied in cases in which there j s 
high fever. Medicinal antipyretics are not of much service in comparison an], 
cold water. 

The throat symptoms, if mild, do not require much*treatment. If seven* 
the local measures mentioned under diphtheria should‘he used. A ol)-per- 
cent alcoholic solution of resorcin may no thoroughly swabbed into the naso* 
pharynx. II should he used every Ihree or four hours in severe cases. ('„],[ 
applications to the neck are to he preferred todiot. though it is sometimes dilli. 
cult to get a child to submit to them. In connection \vith the throift, the cars 
should he specially looked after, and a careful disinfection of the mouth and 
fauces by suitable antiseptic solutions should,lje practised. When the inflamma¬ 
tion extends through the tubes to the middle ear, the practitioner should either 
himself examine daily the condition of.tlie drum, or. when available, a special¬ 
ist should he called in to assist him in the case. The careful watching of this 
membrane day by day and the puncturing of it if the tension becomes (no 
great may save the hearing of the child. With .the aid of cocaine the drum 
is readily punctured. The operation may he repeated at intervals if the pain 
and distention return. No complication of the disease is more serious than 
this extension of the inflammatory process to the ear. 

The nephritis should lie dealt with as in ordinary cases; indication- for 
treatment will lie found under tlie appropriate section. It is worth men¬ 
tioning. however, that Jaecoud insists upon the great •value of milk diet in 
scarlet fever as a preventive of nephritis. 

Among other indications for treatment in the disease is cardiac weakness, 
which is usually the fu'iilt of the direct action of the poison, and is lie-t met 
by stimulants. 

Seih m Ikkvtmi'.xt. —On the view that the disease, or at nnv rate some 
of its serious features, arc caused by the streptococcus, attempts lane hern 
made to pfepare a curative serum by Marmorek, Aronson, Moser, and others. 
Mosers serum, which has been Used extensively in Kscberieb's clime in 
Aienna, is*a polyvalent serum prepared from a number of definite hpe-uf 
streptococci. From November, Itioo. to Julv. 15)01. pf l.Ofi!) eases. *»•>S re 
ceived the serum treatment. Usually the severer or lethal eases. The morlnliU 
for the four years before the serum treatment average,] 14.5 per cent, for tilt 
four years since its employment K per cent (If. I,. K. Shaw). 


V1XX. 


JH.iUAS.LES. 


(Horbilli. Rubeola.) 

• JP e ® n *^ on, 7 — ^ af:l| le, highly contagious fever with specific localizatio 
m tne upper air passages and in the skin. 

*b n ?? 8 ! 0ry -~!! ,M ^. an ^ ra *’' al1 physician, in the ninth century describe 

Scdenh ?," 0 k of whi ' 1 ' 't was believed to be a mild form. <>»* 

Sydenham separated them in the seventeenth century. 
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Etiolqgy. —As a cause of death measles ranks high among the acute fevers 
of children. In 1903 there were 9,150 deaths from measles in England and 
Wales, being fewer by 1,559 than thA decennial average number. Ninety-four 
per cent.of the total deaths were in children under five years of age (Tatham). 

The liability 1,9 infection is almost universal in persons unprotected by a, 
previous attack, t It is j disease of childhood, but, as^iown in the wide-spread 
epidemics in the Faroe Islands and in the Fiji Islands, unprotected adults of 
nil ages are attacked., Within the first three months of life there is a relative 
Immunity. Occasionally infants of a month or six weeks take the disease. 
•Intra-uterino cases have been described, and a mother with measles mnv give 
birth to a child with the eruption, or the rash may appear in a few days. 
’.The disease is endemic in cities, and becomes epidemic at intervals, pre¬ 
vailing jnyst extensively in the cooler months, though this is by no means a 
fixed rule. 

b The. germ of the disease is unknown. The contagion is present in the 
blood and secretions, and in tho»Skin. In the eighteenth centurv Monro and 
others demonstrated the inoculabilitv of the disease. Direct contagion is the 
most common. The poison is probably not in the expired air, hut in the 
particles of mucus and in the sputum and the secretions of the mouth and 
nose, which, dried, are conveyed with the dust. An all-important point is 
the contagiousness of the disease in the pre-eruptive stage. A child with only 
the catarrhal symptoms may he at school and a source of active infection] 
Indirect contagion by means of fomites is very common. Measles may be 
thus conveyed by a third person, by clothes, and by infected toys. The germs 
of measles soon lose their virulence. 

Recurrence is rare. Very many eases of the suppo-cd second and third 
attack represent mistakes in diagnosis. Relapse is occasionally seen, the symp¬ 
toms recurring at intervals from ten to forty days; Imt it is not alwavs easy 
to say in a given ease whether there may not have been new infection from 
without. 


Morbid Anatomy. —'The calarrhal and inflammatory appearances seen post 
mortem have nothing characteristic. Fatal eases show, as a rule, broncho¬ 
pneumonia and an intense bronchial catarrh. The lymphatic elements all over 
the body are swollen, the tonsils, the lymph glands, and the solitary and agmi- 
nated follicles of the intestines. The spleen is rarely much enlarged. During 
convalescence latent tuberculous foci are very apt to become active. 

Symptoms. — Incubation. —“ From seven to eighteen days; oftenest four¬ 
teen.’ The child shows no special changes. A leueoeytosis inis been observed, 
®ml | he pulse is said to be slow. 


Invasion. —In this period, lasting from three to four days, very rarely 
five or six, the child presents the symptoms of a feverish cold. The onset 
mav *’° insidious, or it may start with great abruptness, even with a con¬ 
vulsion. There is not often a definite chill. Headache, nausea, and voinit- 


ln g niay usher in the severe eases. The common catarrhal symptoms are 
jmcczing and running at the nose, redness of the eves and lids, and cough. 

fuverds slight at first, hut gradually there is pungent heat of (lie skin 
Wl ! 1 1 urgesccnce of the face. Prodromal rashes precede the true eruption in 
J ( ' w vases, usually a blotchy erythema or scattered macules. The tongue is 
Urr vd and the mucous membranes of the mouth and throat* arc hvpermmie, 
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and frequently show a distinct punct.form rash. The fever of the si,,., 
of invasion may rise abruptly; more frequently it takes twenly-fo«r ,,, 
forty-eight hours to reach the fastigium. The pulse-rate mcrcases Mill, 
the fever, and may reach 140 or 100 per minute, gradually falling «„], 

Eruption _“The symptoms increase till the fourth day. At that period 

(although sometimes a d*y later) little red spots, just like llea-lntes hegia |„ 
come out on the forehead and the rest of the lace. The S e merease both in mzc 

iintl rnmibor. srru.. 


tos. and mark-tlie iacti- with largMi 
red spots of dillerent figures. T1 
red spots are formed by small red 
papules, thick set,, and jyst raised 
above the level of tlic skin. The fad 
that they really protrude can scarcely 
he determined by the eye. Tt can, 
however, he ascertained by feeling the 
surface with the-fingers. From the 
faee—where they first appear— thc-e 
spots spread downward to the brea-t 
and belly: afterward to the thighs 
and legs” (Sydenham). The pap¬ 
ules mav feel quite sliotty. hut do not 
extend deeply. On the trunk and ex¬ 
tremities the swelling of the skin is 
not so noticeable, the color of the ra-li 
not so intense and often less uniform. The inottl.il. blotchy character i- urn 
most clearly on the chest and the abdomen. It is hypera-mic and disappears mi 
pressure, hut in the malignant cases it may become of a deep rose, inclining to 
purple. Then generaf symptoms do not abate with the occurrence of the erup¬ 
tion, but persist until tiie end of the fifth or the sixth day. when they lessen. 
Among peculiarities of the rash may lie mentioned the development of tinnier- 
png miliar y vesicles and the occurrence of petechia-, which are seen occasnnia 
even in cases of moderate severity. Recession of the rash, so much dwell "| H,r 
by older writers, is rarely seen. When (lie “ measles sink in suddenly aftci I j 1 ) 
have begun to come out, and then the patient is seized with anxiety ami) 
swooning comes on, it is a sign of speedy death ” (Rhazes). In reality it n 
the failing circulation which cause* the rash to fade. f 

Buccal spots were dcscrilied !>,v Filatow in I Hilo, and Ivy lx opli k. m 1 *’ 
They are seen on a level with the. liases, of the lowcr^niilk molars on citlie 
- side, or at the line of junction of the molars when the* jaws are closed, 11"*. 
are white or bluish-white specks, surrounded by red areolir. Their important 
depends upon the fact of their early appearance and remarkable constant ' > 
the disease—six-sevenths of all cases (Heubner), 07.7 per cent of 521-1 



(Balme). 

The fauces may be injected, ami there is sometimes an eruption ot m- 1 
tered spots over the entire mucous memlmtnc of the mouth. Ringer wa. > 
the habit of calling attention to opatjuc white spots on the mucous iiieinhr-in 
of the lips. 
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Dusqijam vtion.—A fter tbe rash fades desquamation begins, usually in 
(lie A)nil of fine scales, more rarely in large flakes. It bears a definite rela¬ 
tionship to the extent, and intensity f>f the rash. In mild cases desquamation 
i,my lake only a few days, in severe cases several weeks. 

The tonsils and the cervical lymph glands may he slightly swollen and 
sore; sometimes there is a polyadenitis. J 

During the course lenoocytosis is absent. Tts presence generally points 
tea complication. Myelocytes are often present in small number* during the 
eruption (Tilislon)., 

• Atypical Measles.—Variations in the course of the disease are not com¬ 
mon. There is aty attenuated form, in which the child may lie well by the 
fourth or fifth day.^An abortive form, in which the initial symptoms may he 
present, but. no eruption appears— morbilli sine morbillis. 

\ Malignant or black measles is seen most frequently in the wide-spread 
epidemics, hut it is also met with in institutions, and occasionally in general 
practice among Children, more rai’cly in adults. 1 hemorrhages occur into the 
■skin and from Dufay)iKxyus membranes; there is very high fever, and all the 
features of a profound toxa-mia, tfften'with cyanosis, dyspnica, and extreme 
cardiac weakness. Death may occur from the second to the sixth day. 

Complications.—Those of thq air passages are the most serious. The 
coryza may become chronic and lead to irritation of the lymphoid tissues of 
the naso-pharvnv, leaving enlarged tonsils and adenoids, and not improbably 
| leaving llic-e parts loss able to resist tuberculous invasion. Epistaxis may 
sometimes he serious.' Laryngitis is not uncommon: the voice becomes husky 
Sand the cough croupy in character. (Kdema of the glottis and pseudo-mem¬ 
branous inflammation are rare. T'lceration, abscess, and even perichondritis 
may occur. 

Uronchitis and Broncho-pneumonia. —In every case of severe measles the 
possibility of the existing bronchitis extending to the small tubes and caus¬ 
ing lobular pneumonia has to he considered. It. is more apt to occur at the 
height of the eruption or as desquamation begins. The high mortality in 
institutions is due to this complication, which, as Sydenham remarked, kills 
more than the small-pox. (For the symptoms, see the section on the subject.) 

Lobar pneumonia is less common. 

Severe stomatitis may follow the slight catarrhal form. In institutions 
cam-rum oris or gangrenous stomatitis is a terrible complication, attacking 
sometimes many children. Parotitis occasionally occurs. Intestinal catarrh 
and unde colitis are special complications of some epidemics. 

A'rplirilis is less rare than is stated. It is not very uncommon to see cases 
of chronic Bright’s disease* which date from an attack of measles. Vulvitis 
may he present ns part of the general catarrhal condition. 

Endocarditis is rare. Arthritis may follow the fever, or eoine on at its 
'might. It. may Ik; general and seven*. I saw an instance in which anchylosis 
of Ihe jaw followed an attack of measles in a child of four years. The con¬ 
junctivitis may he followed by keratitis. Otitis media is not al all uncom¬ 
mon and nmy load to perforation of the drum or mastoid disease. Hemiplegia 
Ha most serious complication. In 4 of my series of 120 cast's the hemiplegia 
emm* on during measles. It usually persists. Paraplegia due to acute myelitis 
I* 1 * 1 * been descriltcd by Barlow, Bruce, and others. Polyneuritis may occur with 
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. , , „ abscess of the brain, mul multiply sclerosis 

srs ,«;st *; jl «-**■«* - 

’“I'iSnCS tl.. of ... epidemic the di—c i, 

recoSd i'hvsicians to isolation hospitals appreciate the prae .cal d,i i,„|. 
reto^n /in. . » , ] d . mtien ts with measles sent to the small pox 

”pi> "»>■'!* >•'“ — '»,—•?'**' -"» 

eruption on the face, its nodular character, and the .solution ot tl.e spo s iniu 
he suo,restive of variola.. I'nmi.scadet fever measles is^distmg» sl.ul In iff 
i longer'iuitial stag^-ith characterisUc symptoms, and the blotchy nvgu lr . 
character of the rash, so unlike the diffuse uniform erythema. In mease, 
the mouth (with the early Koplik sign). m scarlet fever the throat, is chiefly 
affected. Occasionally in measles, when the fhroat is «-ry sore and.the erup. 
Sod prettv diffuse, there may at first he difficulty in determining which dis¬ 
ease is present, but a few days should suffice to make the dn.gnos.s clear. As 
a rule there is no leucoevtosis. It may be-.xtrcmcly vlilhcult io distinguish 
from rotheln. I have more than once known practitioners of large experience 
unable to agree upon a diagnosis. The shorter prodromal stag^the absence 
of oeulo-nasal catarrh, and the slighter fever in many cases arc perhaps the 
most important features. It is difficult to speak dety.tclv about the distinc¬ 
tions in the rash, though perhaps the more uniform distribution and the 
absence of the crescentic arrangement are more co nsen t in rotjheln. In Afri¬ 
cans the disease is easily recognized ; the-papules &»d out with great plain¬ 
ness often in groups; the hypencmia is to he scetf on all hut the very black' 
skins The distribution of the rash, the coryza, and the. rash in the mouth 
are important points. The conditions under which measles mat be mistaken 
for small-pox have already been (hxribetl./ Of .drug^ erupt ionwhat induced 
by copaiba is very like measles, but is readily distinguished by^he absence of 
fever and catarrh. Antipyrin, chloral, and quinine rashes rarely cause any 
difficulty in diagnosis? The serum exanthem of the diphtheri| Antitoxin may 
be difficult to recognize. In adults the acute malignant measles may resemble 
typhus fever. Occasionally erythema multiforine may simulate measles. 

Prophylaxis.— 1 The difficulty is inherent in the prolonged incubation and 
the four days of invasion, during which the catarrhal symptoms arc marked, 
and in which the disease is probably contagious, and one often finds that the 
quarantine'which has been carried out so efficiently has been in vain, from 
contact with cases in the stage of invasion and mild eases with scarcely any 
fever the disease is readily disseminated through schools and conveyed to 
healthy children in the every-day contact with each othcr*on the streets, in 
the squares and play-grounds. Once manifested, the child should lie carefully 
quarantined and all possible precautions taken againsf the spread of the de¬ 
ease in the house. As the germ of measles seems to have a feeble vitality the 
quarantine need not lie so protracted as in scarlet fever. 

Prognosis.—Among the eruptive fevers measles ranks third in the death' 
rate. The mortality from the disease itself is not high, but the pulmonary 
complications render it one of the most serious of the diseases of children- 
In some epidemics, particularly in institutions and in armies, the death-rule 
may be high, not so much from the fever itself as from the extension of the 
catarrhal symptoms to the finer bronchial tubes. Imported in 1875 fr" m 
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Sydney* by H.M.S. Dido to the Fiji Islands, 40,000 out of 150,000 of the 
inhabitants died in four months, l’anutn, the distinguished Danish physician, 
described the wide-spread »nd fatal epidemic which decimated the inhabitants 
of the Faroe Islands in 1846. In private practice (he mortality is from 2 to 
3 per cent; in hospitals from G lo 8 or 10 per cent, 

treatment. —Confinement to bed in a well-ventilated room and a light 
diet are the only measures necessary in cases of uncomplicated measles. The 
fever rarely reaches a dangerous height. If it does it may be lowered by 
^sponging or by the tepid bath gradually reduced. If the rash does not come 
out well, warm drinks and a hot hath will hasten its maturation. The bowels 
should be freely opened. Tf the cough is distressing, paregoric and a mixture 
of ipecacuanha wine and squids should he given. The patient should be kept 
in lied jfcr a few days after the fever subsides. During desquamation the skin 
should he oiled daily, and warm baths given to facilitate the process. The 
mouth and nostrils'should he carefully cleansed, even in mild cases. The 
convalescence from measles is tfie most important stage of the disease. Watch¬ 
fulness and cure may prevent serious pulmonary complications. The frequency 
with whicjlfthe mothers of children with simple or tuberculous broncho-pneu¬ 
monia tellTis that “the child caught cold after measles," and the contempla¬ 
tion of the nportalityAills, should make us extremely careful in onr manage- 
ment of this, affection. 

#' jjjf 

IX. BTTBfluLA (Eotheln. German Measles). 

This exanthem has also the names of rubeola notha. or epidemic roseola, 
and. as itjSsupposigl to present features common to both, has been also known 
as hybrid Jeasles or hybrid Vearlei fever. It i> now generally regarded, how¬ 
ever, as amputate and distinct affection. 

EtioloflK —It is propagated by contagion and spreads with great rapidity. 
It frequei^y attacks adults, and the occurrence of either measles or scarlet 
fever in childhood is no protection against it. The epidemics of it are often 
very extensive. 

Symptoms. —These are usually mild, and it is altogether g less serious 
affection than measles. Very exceptionally, as in the epidemics studied by 
Clieadle, the symptoms are severe. 

The stage of incubation is two weeks or even longer. 

In the stage of invasion there are chilliness, headache, pains in the bacl* 
and legs, and coryza. A macular, rose-red eruption on the throat is a constant 
symptom, and, 'indeed, it was on this account that it was originally regarded 
ns a hybrid, having Jhe sore throat of scarlet ffiver and the rash of measles. 
There may ho very slight fever. In 30 per cent of Edwards’s eases the tem¬ 
perature did not rise above 100°. The duration of this stage is somewhat 
variable. The rash usually appears on the first day, some writers say on the 
second, and others agnin give the duration of the stage of invasion as three 
(lavs. Griffith places it at two days. The eruption conies out first on the 
face, th6n on the chest, and gradually extends so that within twenty-four 
hours it is scattered over the whole body. It may he the firs*' symptom noted 
hy the mother. The eruption consists of a number of round or oval, slightly 
raised spots, pinkish-red in color, usually discrete, but sometimes confluent. 

11 
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The color of the rash is somewhat brighter than in measles. The-patches 
are less distinctly crescentic. After persisting for two or three days (some¬ 
times longer), it gradually fades and there'is a slighifurf uraceous desquama¬ 
tion. The rash persists as a rule longer than in scarlet fever or measles, and 
the skin is slightly stained after it. In somd eases the rash is scarlatiniform, 
which may even follow a\jneasly eruption. The lymphatic glands of the 
neck are frequently swollen, and, when the eruption is very intense and dif¬ 
fuse, the lymph-glands in the other parts of the body. 

There are no special complications. The disease usually progresses favor¬ 
ably ; but in rare instances, as in those reported by Cheadle, the symptoms are 
of greater severity. Albuminuria, arthritis, or even nephritis may occur. 
Pneumonia and colitis have been present in ^ome epidemics. Icterus has 
been seen. * 

Diagnosis.—The slightness of the prodromal symptoms, the mildness, or 
the absence of the fever, the more diffuse character of the rash, its rose-red 
color, and the early enlargement of the cervicaVglauds, are the chief points of 
distinction between rotheln and measles. 

The treatment is that of a simple febrile affection. 

“ Fourth Ditease.”—Clement Dukes, in a paper on the confusion of two 
different diseases under the name rubella, describes what he calls a “ fourth 
disease,” in which the body is covered in a few hours with a diffuse exanthem 
of a bright red color, almost scarlatiniform in appearance. The face may 
remain quite free. The desquamation is more marked than in rotheln. 

Erythema Infectiosum.—Under this term there has been described of late 
* years in Germany, particularly by Eschcrieh, a feebly contagious disease, char¬ 
acterized by a rose-red, maculo-papular rash, appearing .chiefly between the 
ages of four and twelve. It has occurred in epidemic form in the spring and 
summer. It has followed outbreaks of measles or of rotheln. The most char¬ 
acteristic feature is the morbilliform eruption on the extremities, chiefly on 
the extensor surfaces. The trunk as a rule remains free. 


'X. EPIDEMIC PAROTITIS (Mumps). 

Definition,—A specific infectious disease, characterized by swelling of the 
salivary glands and a special liability to orchitis. 

Hippocrates described the disease and its peculiarities—an affection of 
children and young male adults, the absence of suppuration, and the orchitis. 

Etiology.—The nature of the virus is unknown. * 

It is endemic in large centres of population, and ascertain seasons, par¬ 
ticularly spring and autumn, the cases increase rapidly. It is met most fre- 
Oquently in childhood and adolescence. Very -young infanta adults arc 
seldom attacked. Males are somewhat more frequently affected than females- 
In institutions, barracks, and schools the disease has been known to attack 
^over 90 per cent of the residents. It may be curiously localized in a city or 
district, or even in one part of a school or barrack. The disease is cdntagi° tis 
and spreads from patient to patient. The infection may persist for as long as 
six wqaks. It may be congenital, and Hale White has reported a case in which 
the mother and her new-born child were attacked at the same time. 
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A remarkable idiopathic, non-specific parotitis may follow injury or dis¬ 
ease of the abdominal or pelvic organs (see Diseases of the Salivary Glands). 

Symptoms.— vThe_pe£iasLoLincubation is from two to three weeks, and there 
aro rarely any symptoms during this stage. The invasion is marked by* fever, 
which is usually slight, rarely rising above 101°, hut in exceptionally severe 
cases going up to 103° or 104°. The child comp'/ms of pain just below the 
ear on one side. Here a slight swelling is noticed, which increases gradually, 
jintil, within forty-eight hours, there is great enlargement of the neck and 
side of the check. * The swelling passes forward in front of the ear, the lobe 
of which is lifted, and back beneath the sterno-mastoid muscle. The other 
side usually becomes affected within a day or two, and the whole neck is sur¬ 
rounded by a collar of doughy, infiltration. Only one gland may be involved, 
or an interval of four or five days may elapse before the other side is involved. 
The submaxillary and sublingual glands become swollen, though not always; 
in a few cases they may be alpne attacked. The lachrymal glands may be 
involved. The greatest inconvenience is experienced in taking food, for the 
patient is unable to open the mouth, and even speech and deglutition become 
difficult. There may be an increase in the secretion of the saliva, but the 
'reverse is sometimes the case. The,mucous membrane of the mouth and throat 
may h e sjig htlv inflamed. There is seldom great pain, but an unpleasant feel¬ 
ing of tension and' tightness. There may be earache, even otitis media, and 
slight impairment of hearing. 

After persistin g for from seven to_ten days, the swelling gradually-sub¬ 
sides and the child rapidly regains his strength and health and is none the 
worse for the attack. 

Occasionally the. disease is very severe and characterized by high fever, 
delirium, and great prostration. The patient may even lapse into a typhoid 
condition. 

R elapse is r are, but there may be within a few weeks two or three slight 
recurrences, in which I have known the cervical glands to enlarge. A second 
or even a third attack may occur. 

Orchitis. —Excessively rare before puberty, it occurs usually about the 
eighth day, and more particularly if the boy is allowed to leave his bed 
(I)ukcs). One or lx>th testicles may be involved. The swelling may be great, 
and occasionally effusion takes place into the tunica vaginalis. .The orchitis 
may occur before the parotitis, or in rare instanefe may be the only mani¬ 
festation of the infection (orchitis parotidea). ThejnfLammation increases 

three nr four days, and resolution takes place gradually. There may be 
a muco-purulenf discharge from the urethra. In severe cases atrophy may 
follow, fortunately as a rule only in one organ: occmxing.in both before 
Puber ty the natural development is usually checked. Even when both testicles 
are atrophied .gnd small, sexual vigor may be retained. The proportion of 
cases of orchitis varies in different epidemics; 211 cms occurred in t!9i) cases, 
and 103 cases of atrophy followed 103 instances of orchitis (Combv). No 
aatisfactory explanation of this remarkable metastasis has been given. Mili¬ 
ary surgeons, who see so much of the disease in young recruits, have sug¬ 
gested the transference of the vims to the penis with the fingers and its tran% 
mission along the urethra. 

A vulvo-vaginitis sometimes occurs in girls, and the breasts may become 
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enlarged and tender. Mastitis kas boon soon in boys. Involvement of % th c 
ovaries is rare. The thyroid gland may enlarge in the attack, and there have 
been features suggestive of acute pancreatitis. 

Complications and Sequela;.— Of those the central.affections are perhaps 
the most serious. As already mentioned, fhere may bet delirium nmUugi, 

fever. In rare instances\eiiingitis has been found. .Hemiplegia and'<•<. . 

may also occur. *A majority of the fatal eases are associated with meningeal 
symptoms. These, of course, are very rare in comparison with the frequency 
of the disease; yet, in the Index Catalogue, under this crfption, there are 
fatal cases mentioned. In some epidemics the cerebral complications are much 
more marked than in others. Acute mania has occurred, and there are in¬ 
stances on record of insanity following the disease. 

<- Arthritis,/albuminuria, even acute unomia with convulsions,-endocarditis, 
pleurisy': facial paralysis, hemiplegia, and'peripheral neuritis are occasional 
complications. , 

■ - Suppuration of the gland is an extremely' rare complication./ /Gangrene 
has occasionally occurred. The special senses may lie Seriously iiunKri! 
’iDeafness may occur, and may he permanent. Affections of the eye are rare, 
but optic neuritis with atrophy has been described. 

Chronic hypertrophy of the gland may follow. 

The diagnosis of the disease i- usually easy. The position of the swelling 
in front of and below the ear and the elevation of the lobe on the affected -nli; 
definitely fix the locality of the swelling. In children inllaimnation of the 
parotid, apart from ordinary mum])', i- excessively rare. 

1 Treatment. —It is well to keep the patient in bed during the height of the 
disease. The bowels should be freely opened, and the palientigiven a light 
liquid diet. X.o medicine is required miie-s the fever is high, in which cam 
aconite may he given. Cold compresses may be placed oil the gland, lint < liil- 
dren. as a rule, prefer hot applications A pad of cotton wadding covered with 
oil silk is the be-t application. Suppuration i' hardly ever to be dreaded, even 
though the gland become very tense Should redness and tenderness develop, 
leeches may be used. With delirium and bead symptoms the ice-cap may W 
applied. F*r the orchitis, re-t. with support and protection of the swollen 
gland with cotton-wool, is usually 'utlicieut. 


XL WHOOPING-COUGH. 

Definition. —A specific affection characterized by catarrh df the respiratory 
passages and a series of convulsive coughs which end in,n long-drawn inspira¬ 
tion or “ whoop.” 

History. Ballonius, in his Ephrmrriilt's, describes the disease as it ap¬ 
peared in 1.j78. Glisson and Sydenham in the following century gave brief 
accounts. Willis (Pharmaceutice lint ionalis, second part, l(i7-l) gave a much 
better description and called it an a opi demip,il disorder.” 

Etiology .— 1 1 he disease pccurs in epidemic form, hut sporadic caftcs appear 
in a community from time to time. It is directly contagious from person to 
person, but dwelling-rooms, bouses, school-rooms, and other localities mav be 
infected by a sick child. It is, however, in this way less contagious than other 



WHOOPING-COUGH. 


149 


diseases, and is probably most often taken by direct contact. Epidemics pre- 
ya il* lot two or three months, usually during the winter and spring, and have 
a curious relation to other diseases,' often preceding or following epidemics of 
measles, less frequently of scarlet fever. 

• C hildren h etween the first and second dentitions are most liable to be 
attacked. Sucklings are, however, not exempt, mp. I have seen very severe 
attacks in infants under six weeks. Congenital cases are described. It is 
stated that girls are,more subject to the dCease than hoys. Adults and old 
■VSeople are sometimes attacked, and in the aged it may he a very serious affec- 
, (ion. It appears to be most contagious in the catarrhal period. A natural 
immunity lias been mentioned, but it must be remembered that a child may 
have the disease in a very mild form. As a rule, one.attack.protects; second 
attacks are excessively rare.* Delicate anamiie children with nasal or bronchial 
catarrh are more subject to the disease than others. According to the United 
States Census Reports, the disease is more than twice as fatal in the negro 
race than in others. »• 

Czaplcwski, Kpplik. and Ucnsel describe a small bacillus with rounded 
cuils. A scrum even has been prepared. More recently Bordet has described 
a special germ, and Fraeukel a small ovoid bacterium. The influenza bacillus 
lias been found in some cases. 

Morbid Anatomy. —Whooping-cough itself lias no special pathological 
changes. In fatal cases pulmonary i(implications, particularly broncho-pneu¬ 
monia, are usually pre-cut. Collap-e and compensatory emphysema, vesicular 
and interstitial, are found, and the tracheal and bronchial gland' are enlarged. „ 

Symptoms. —There is a variable period of incubation of front seven to ten 
days. Catarrhal and paroxysmal stages can be recognized. In the catarrhal 
’'singe the child lias flic symptom- of an ordinary cold, which may begin with 
slight fever, running at the no-e. injection of the eyes, and a bronchial cough; 
usually dry, and sometimes giving indications of a spasmodic character.' 
Trousseau calls attention to the iiuc<sant character ot'the early cough. The 
fever is usually not high, and slight attention is paid to the symptom', which 
are thought to he those of a simple catarrh. After lasting for a week or ten 
days, instead of subsiding, the cough becomes worse and more convulsive in 
character. 

' Tile paroxysmal stage, marked bv ihe characteristic cough, dates from the 
first appearance of the “ whoop." \ ’ili.e fit lieginiLffitb-U series of* from fifteen 
to twenty forcible short coughs of increasing intensity, between which no 
inspiratory effort is made. ’_Xhe child gets blue in the face, and then with a' 
deep inspiration,the air is drawn into the lungs, making the “ whoop, which 
may be heard at a distance, and from which thy disease takes its name. A 
deep inspiration may precede the series of spasmodic expiratory effort.^ Sev¬ 
eral coughing-fits may succeed each other until a tenacious mucus is ejected, 
Usual ly small in amount, hut after a series of coughing-fits a considerable 
quantity may he expectorated. Vomiting often laketfjdaee at the end of a par¬ 
oxysm, and may recur so frequently in the day that the child docs not get 
enough food and becomes emaciated. There may he only four or five attacks in 
ftc day, or in«evere cases they may recur every half-hour. In severe and fatal 
eases the paroxysms may e xcee d one hundred daily. During the paroxysm 
hie thorax is very strongiy compressed by the powerful expiratory efforts, and, 
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as very little air passes in through the glottis, there are signs of defective 
aeration of the blood; that-face becomes swollen and congested, the veim'aro 
prominent, the eyeballs protrude, and the cftnjuaotiv® become deeply engorged. 
Suffocation indeed seems imminent, when with a deep, crowing inspiration air 
enters the lungs and the color is quickly restored. The child knows for n 
few moments when the a^ack is coming on, and tries in every way to cheek 
it, but failing to*do so, runs terrified to the nurse or mother to be supported, 
or clutches anything near by. Few diseases are more painful to witness. I» 
severe paroxysms the sphincters may be opened. The urine is said to be <>F 
high specific gravity (1022-1033), pale^yellow, and to contain much uric acid 

An ulcer may form under the tongue from rubbing on the teeth (Riga's 
disease). , 

During the attack, if the chest be examined, the resonance is defective in 
the expiratory stage, full and clear during the deep, crowing inspiration; hut 
on auscultation during the latter there may be no vesicular murmur heard, I 
owing to the slowness with which the air passfcs the narrowed glottis. Bron¬ 
chial rales arc occasionally heard. 

Among circumstances which precipitate a paroxysm are emotion, such as 
crying, and any irritation about the throat. Even the act of swallowing some¬ 
times seems sufficient. In a close dusty atmosphere the eoughing-fits are more 
frequent. After lasting for three or four weeks the attacks become lighter 
and finally cease. In cases of ordinary severity the course of the disease is 
rarely under six weeks. 

The implications and sequel® of whooping-cough are important. During 
the extensive venous congestion hxmorrhages are very apt to occur in the 
form of petechia-Aparticularlv about the forehead, ecehyiyoais of the conjunc¬ 
tiva;, and even bleeding tears of blood (Trousseau) from the rupture of the - 
vessels^epistaxis,; bleeding from the ears, and occasionally-lneiuopti-is. 
Hemorrhage from the,bowels is rare. Convulsions are not very uncommon, 
due perhaps to the extreme engorgement of (he cerebral cortex. Death lias 


■occurred from spasm of the glottis. Sudden death has been caused by e\l ,, n- 
sive subdural luemorrhage. Paralysis is a rare event. It was associated mill 
3 of li% serifs of 120 cases, but in none of them did the hemiplegia conic oil 
during the paroxysm, as in a ease reported by H. West. Valentine (1001) lias 
collected 70,eases, chiefly hemiplegias. A spastic paraplegia may follow 
Acute polyneuritis is a rareaequel. 

The persistent vomiting may induce marked anaemia and wasting. The 
pulmonary com plications are extremely serious. During the severe cnuglnng- 
spe s interstitial emphysema may he induced, more rarely pneumothorax I 
saw one instance m which hipture occurred, evident Ivvnoar the root of the 
ung, 10 air passed along Hie trachea and reached the subcutaneous ie- 
• , e ^ > a condition which has been known to become general- 
comolieation° nC U * 8 ’ P^odo-lohar pneumonia arc'fhe dangerous 

3 he f T nin,! 0,,t °. f *'•" in the disease. Tn some 

sionallv lobar mo' 8 11 ,-'‘culmis. Pleurisy is sometimes met with and occa- 
mon in whoo umoTlla ’ Enlargement of the bronchial glandajs verv com- 
sometimes ^ sT C0U f/ a " d ] WS Wn ,ho "R , '» to cause the disLe. It may 
spasm the radial ? P^^ce dulncss over the manubrium. During tlie 
spasm the rad.al pulse » small, ^hc right hcarfRngorged, and during and 
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after the attack the cardiac action is very much disturbed. Serious damage 
may result, and possibly some of the cases *of severe valvular disease in chil¬ 
dren who have had neither rheumatism nor scarlet fever may be attributed 
to the terrible heart strain during a prolonged attack. Koplik regards the 
swelling about the face and ey*s as an important sign of the heart strain. 
Berious renal complications are very uncommon, Imt albumin sometimes and 
sugar frequently are found in the urine. A distressing sgquel in adults is 
asthma, which ma| recur at intervals for a year or more. An unusually 
marked lcueocytos\s appears early, chiefly of the lymphocytes (Meunier). 

Diagnosis. —So distinctive is the “whoop” of the disease that the diag¬ 
nosis is very easy; but occasionally there are doubtful cases, particularly dur¬ 
ing epidemics, in which a series of expiratory coughs occurs without any 
inspiratory crow. 

Prognosis. —If we include its complications, whooping-cough is a very fatal ( 
affection, ranking first among the acute infections as a cause of death in chil ¬ 
dren under five y ears of age. »k exceeds diphtheria and scarlet fever in gross 
'mortality. In 1903 there were 9,.>22 deaths in England and Wales, 97 per 
cent in children under five years of age (Tatham). The disease should be 
placed on the list of reportable infections. As it is highly probable that the 
contagion persists for a very long time, special care should be taken in the 
inspection of school children during their convalescence. 

Treatment. —The gravity of the disease is scarcely appreciated by the pub¬ 
lic. Children with the disease should not be sent to school or exposed in 
public in any way. There is more reprehensible neglect in connection with 
this than with any other disease. The patient should be isolated, and if. 
the paroxysms are at all severe, at rest in bud. Fresh air, night and day,- 
is important, but m cities in the winter this is not easy to manage. The 
treatment is notoriously unsatisfactory. If asked the two most, important 
things, 1 should say. six weeks and a good big bottle of paregoric. Antiseptic 
measures have been extensively tried. Quinine holds its own with many prac¬ 
titioners; a sixth of a grain may be given three times a day for each month 
of age, and a grain and a half for each year in children under five. A onc- 
per-cent solution of resorcin swabbed on the throat, two or three grains of 
iodoform to an ounce of starch powder, insufflated, and the carbolic-acid spray 
may be tried. For the catarrhal symptoms moderate,doses of ipecac are prob¬ 
ably the most satisfactory. Sedatives are by far the most trustworthy drugs 
in severe cases, and paregoric may be given freely,‘particularly to give rest a^ 
night. Jacobi ndvises belladonna in full doses, as' much as one-sixth of a 
grain of the extract to a child of six or eight months tlfree times a day. 

Other remedies, such ns antipyrin, bromin. and bromoform. may be tried. 

In older children and in adults it would be worth while. I think, to try the 
intratracheal injections of olive-oil and iodofornj^_wJiich_are sometimes so 
useful in allying severe paroxysmal cough. It is ycnpossible to mention all 
thft drugs which have been recommended, munberijg nearly fifty in a recent 
system of medicine. 

After the severity of the attack has passed and convalescence lias begun, 
the child sh9old be watched with the greatest care. It is just at this period 
that fhe fatal broncho-pneumonias are apt to develop. The cough sometimes 
persists for months and tlte child remains weak and delicate. Change of air 
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should be tried. Such a patient should be fed with care, and given tonics and 
cod-liver oil. 


m INFLUENZA (La Grippe). 

h 

Definition. —A pandemic disease, appearing at irregular intervals, char¬ 
acterized by extraordinary rapidity of extension and the large number of peo¬ 
ple attacked. Following the pandemic there are, as a rule, for several years 
endemic, epidemic, or sporadic outbreaks in different regions. Clinically, the 
disease has protean aspects, but a special tendency to attack the respiratory 
mucous membranes. 

History. —Great pandemics have been recognized since the sixteenth cen¬ 
tury. There were four with their succeeding epidemics during the last cen¬ 
tury— 1830-33, 1830-37, 1817-48, and 1889-’90. The last pandemic serins 
to have begun, as many others had before, in the far East. It may have started 
in May, 1889, in Buchara, reaching Moscow in»Septcinber, the Caucasus and 
St. Petersburg in October. By the middle of November Berlin was attacked. 
By the middle of December it was in London, and by the end of the month 
it had invaded New York, and was widely distributed over the entire con¬ 
tinent. Within a year it had visited nearly all parts of the earth. 

The duration of an epidemic in any one locality is from six to eight weeks. 
With the exception, perhaps, of dengue, there i- no disease which attacks in¬ 
discriminately so large a proportion of the inhabitants, about 10 per cent as 
a rule. Fortunately, as in dengue, the rate of mortality is very low. Of 
•55,263 cases reported in the German army, 60 died, or about 0.1 per cent. 
As might be expected, in the civil population the mortality is somewhat higher, 
reaching 133, or about 0.5 per cent of the 22.972 cases reported in Munich. 
Over onc-half of these deaths were due to pneumonia. In 1903 the death- iu 
England and Wales numbered 0,323. There has been a gradual diminution 
of the death-rate from this disease during the past three years (Talham). 
The opportunity for studying the di-ea-e in the last epidemic has thrown much 
light upon many problems. Among the most notable productions were the 
worlogf Pfeiffer on the etiology of the disease, the elaborate Berlin report by 
von ' v den and Senator, and the Local Government Board’s report bv Par¬ 
sons. Leichtenstern s article in Nothnagcl’s llandbuch is the most masterly 
and systematic consideration of the disea-e in the literature. 

* Etiology. W hat relation has the epidemic influenza to the ordinary influ- 
enza cold or catarrhal fever (commonly also called the grippe), which'is con¬ 
stantly present in the community? Leichtcnstem answers this question by 
making the following divisions: fi) Epidemic influenza rern, caused by 
eiffers bacillus; (2) endemic-epidemic influenza vera,‘ which often occurs 
for several years in succession after a pandemic, also caused bv the same 
bacillus; (3) endemic influenza nostras , pseudo-influenza or cBfcrrhal fever, 
common y ca « the ffHSKi which is a special disease, still of unknown etiol¬ 
ogy, and which hears Hie same relation to the true influenza ns cholera nostras 
does to Asiatic cholera. 

'® st I-fT W ° havc nnt hocn free from locaFoutbreaks in 

.. .f ,° wor ' some places the disease seems to have been con¬ 
tinually present. 



INFLUENZA. 


153 


Rul^cmann reports 1,979 cases of typical grippe between 1895 and 1902. 
In 115 he demonstrated the influenza bacilluil. Lord (in Boston) demonstrated 
influenza bacilli in about 30 per cent of 100 unselected cases of acute find 
chronic bronchitis. Yet during this period there was no epidemic of influenza 
in the city. .The reports are sufficiently numerous to show that the influenza 
bacillus is probably constantly with us. Many observations show that it is a 
frequent invader of the respiratory tract in the intcr-epidenyc periods and is 
probably responsible^for many of the cases of Lninhtnnstem’s influenza nootras. 
Indeed, it seems tp bear a similar relation to the acute infections of the 
respiratory tract as other common organisms. It is still unexplained why it 
should stand in a different relation to the epidemics of influenza as the sole 
cause of the disease. 

The disease is highly contagious; it spreads with remarkable rapidity, 
which, however, is not greater than modern methods of conveyance. In the 
great pandemic of 1889-'90 some of the large prisons escaped entirely. The 
outbreak of epidemics is independent of all seasonal and meteorological con¬ 
ditions, except perhaps sunshine. The worst have been in the colder seasons 
of the year. One attack does not necessarily protect from a subsequent one. 
A few persons appear not to be liable to the disease. 

Bacteriology.—In 3892 Pfeiffer isolated a bacillus from the nasal and 
bronchial secretions, which is recognized as the cause of the disease. It is a 
small, non-motile organism, which stains well in Loefllcr's methylene blue, or 
in a dilute, pale-red solution of carbol-fuchsin in water. On culture media 
it grows only in the presence of haunoglobin. In the presence of contaminat¬ 
ing organisms, especially the staphylococcus aureus, the growth of influenza 
colonies is particularly luxuriant. The organism is probably frequently over¬ 
looked in mixed cultures because of failure to recognize the character of these 
colonies in symbiosis. The bacilli are present in enormous numbers in the 
nasal and bronchial secretions of patients, in the latter almost in pure cultures. 
They persist often after the severe symptoms have subsided. 

The much-discussed question whether during the presence of an epidemic/ 
human influenza attacks animals must be answered in the negative. In great| 
pandemics of influenza the general rule seems to hold that other disease? doj 
not prevail to the same extent, but it may be that other diseases are wrongly 
included under influenza. 

Symptoms.—The incubation period is “ from one to four days; oftenest 
three to four days.” The onset is usually abrupt, with fever and its associated 
. phenomena. « ». 

| Types of the'Disease. —The manifestations are so extraordinarily complex 
that it is best to describe them under types of tlic'disaaSe. ‘ 

t. tattUUTGRY.— The mucous membrane of the respiratory tract from 
the nose to *the air-cells of the lungs may be regarded as the sent of election 
°f the influSEtia bacilli. ’ In the simple forms the disease sets in with eorvza, 
a nd present/ the features of an acute catarrhal fever, with perhaps rather 
more prostration and debility than is usual. In other cases after catarrhal 
symptoms bronchitis occurs, the fever increases, there is delirium and much 
Prostration; and the picture may even be that of severe typhoid fever. The 
Paver respiratory conditions arc bronchitis, pleurisy, and jauauuonia. The 
bronchitis has really no special peculiarities. The sputum is supposed by 
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many to be distinctive. Sometimes it is in extraordinary amounts, vejy thin, 
and containing purulent masses. Pfeiffer regards sputum of a greenish-yellow 
coftr and in coin-like lumps as almost characteristic of influenza. In other 
cases there may be a dark red, bloody sputum. One of the most distressing 
sequela. of the influenza bronchitis is diffuse* bronchiectasis, of which I have 
seen several instances. It occasionally happens that the bronchitis is of great 
intensity and reaches the finer tubes, so that the patient becomes cyanosed or 
even asphyxiated. , 

Influenza pneumonia is one of the most serious manifestations, and mav' 
depend upon Pfeiffer’s bacillus itself, or is the result of a mixed infection. 
The true influenza pneumonia is mogh. commonly lobular or catarrhal, prob¬ 
ably never croupous. Much of the mortality of the disease depends upon the 
fatal character of this complication. The clinical course of the eases # is often 
irregular and the symptoms are obscure or masked. ' 

Influenza, planrisy is more care, but cases of primary involvement of the 
pleura are reported. It is very apt to lead to Vupyetna. Pulmonary-tubereu- 
l osis is u sually much aggravated by an attack of influenza. 

2. Nssvods Form.— Without any catarrhal s y mp t o m s there are* severe 
headachejpam in the back and joints, witb^jrofound pjjjstration. Among (lie 
more serious complications may be mentionedmqjjjjgitis andjcffccphalitis, I lie 
latter leading to hemiplegia or monoplegia.Abscess of the brain has followed 
in acute cases. Myelitis, with symptoms like an acute Landry’s paralysis, has 
occurred, and spastic paraplegia or^a pseudo-tabes may follow an attack. 

The influenza bacillus has been demonstrated by lumbar puncture during 
'life and in the meninges after death. (All forms of neuritis are not uncom¬ 
mon, and in some cases are characterized by marked ^disturbance qf motion 
and -sensation. Judging from the accounts in the literature, almost even 
form of disease of the nervous system may follow influenza. 

Among the most important of the nervous sequela' ati depression of spirits 
melangholia, and in some caseL. dementia. 

3. Gasxko-ixtestixal Form. —\\ ith the onset of the fever there may 1” 
nausea and vomiting, or the attack may set in with abdominal pain, profiw 
dian^cea, ajjrt collapse. In some epidemics jaundice has been a commoi 
symptom. In a considerable number of the eases there is enlargement of tli 
spleen, depending chiefly upon the intensity of the fever. This was a ver 
rare form in the United States. 


* 4- EftSSt- The-fevcr in influenza is very variable, but it is in 

portant to reeognizeAhat it may bo the only manifestation of the disease. 1 
is sometimes mariw^tagiittcnt, with chills; or in rare case* there is a pre 
traeted, continued fever of Several weeks’ duration, wlijeh simulates typhoi 
closely (W. W. Johnston). 

Complications.—The ericar Jt/« is apt to be latent. Of andoeerdilL', 
?f U 7f r T 0 l CaS 2 h f VG ^ *!®wt ed - Tl'ere have been at least three caw 
lilro itifli ° 8 i, ■® 0s P ita ^ in which micro-organisms morphological 

ke influenza bacilli have been isolated from the vegetations (Mabel Austin 

nt 811 !? f T^ may occur - Myocard itis may follow, and has been 
F'fctionartebances are common, palpiUUo 
bradycardia, tachycardia, and 4Sgins-Uke_aitack*. Phlebitis and thromba 
of various vessels have been described. " 
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Septteamuc was demonstrated in four of eight cases by Meunier in the 
cultivation of influenza bacilli from the circulating blood. 

Peritonitis is rare. There have’been a few cases published, only one, so far 
as I know, by Hill and Fisch, in which the bacillus was demonstrated in the 
exudate. 

Chole lithiasis may follow an attack. Influenza/bacilli were demonstrated 
in pure culture in the pus from the gall-bladder by Heyroosky. 

The increased prevalence of appendicitis has been attributed to influenza. 

• V arious r enal affections have been noted. G. Baumgarten has called atten¬ 
tion to the frequency of nephr itis. Orchitis has been also seen. Herpes is 
common. A diffuse^erythema sometimes occurs, occasionally purpura. Ca¬ 
tarrhal conjunctivitis is a frequent event. Iritis, and in rare instances optic 
ncurjiis % have been met with. Acute otitis media is a common complication. 

I have seen severe and porsistenf vertigo follow influenza, probably from 
involvement of the labyrinth. Bronchiectasis may follow. I have seen sev¬ 
eral cases; in a recent,fatal out ?of three years’ duration the bacilli were pres¬ 
ent in the sputa. 

Since the late sotterp epidemics' it has been the fashion to date various 
ailments or chronic i^fcealth from influenza. In many cases this is correct. 
It is astonishing the niiqjb^j of people who have been crippled in health for 
years after an attack. 

Diagnosis.—During a pandemic the cases offer but slight difficulty. The 
profoundness of the prostration, out of all proportion to the intensity of the 
disease, is one of the most characteristic features. In the respiratory form 
the diagnosis may be made by the bacteriological examination of the Bputum, 
a procedure which should be resorted to early in a suspected epidemic. The 
differentiation of the various forms has been already sufficiently considered. 

Treatment.—Isolation should be practised when possible, and old people 
i should be guarded against all possible sources of infection. The secretions, 

[ nasal and bronchial, should be thoroughly disinfected. In every case the 
lisease should be regarded as serious, and the patient should be confined to 
bed until the fever has completely disappeared. In this way alone can serious 
complications be avoided. From the outset the treatment sliouli^ be support¬ 
ing, and the patient should be carefully fed and well nursed. The bowels 
should be opened by a dose of calomel or a saline draught. At night 10 grains 
of Dover’s powder mav be given. At the onset a warm bath is sometimes 
grateful in relieving the pain in the back and limbs, but great care should be 
taken to have the bed well warmed, and the patient should be given after it 
a drink of hot lemonade. If the fever is high and there is delirium, small 
doses of antipyrin lqjiy be given and an ico-cap applied to the bead. The 
medicinal antipyretics should be used with caution, as profound prostration 
sometimes occurs after their employment. Too much stress should not be 
laid upon the mental features. Delirium may lie marked even with slight 
fever. In the ensea-with-.great n ardiac WC ftlrjltfg , b^given 

fogly^and during convalescence strychnia in full doses. 

The intense bronchitis, pneumonia, and other complications should re¬ 
vive their appropriate treatment. The convalescence requires careful man¬ 
agement, and it may be weeks or months before the patient is restored to full 
health. A good nutritious diet, change of air, and pleasant surroundings are 
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essential. The depression of spirits following this disease is one of ^ts most 
unpleasant and obstinate features! ' 

an. DENGUE. 

( 

Definition. —An acute infections disease of tropical and subtropical re¬ 
gions, characterized by febrile paroxysms, pains in the joints and muscles, an 
initial erythematous, and a terminal polymorphous eruption. 

It is known as break-bone fever from the atrocious character of the pain,* 
and dandy fever from the stiff, dandified gait. The word dengue is sup¬ 
posed to be derived from a Spanish, or possibly Hindostancc, equivalent of 
the word dandy. 

History and Geographical Distribution. —The disease was first regognized 
in 1/79 in Cairo and in Java, where Union described the outbreak in Batavia. 
Tlie description by Benjamin Rush of the epidemic in Philadelphia ill 1780 
is one of the first and one of the very best accounts of tho disease. Between 
1824 and 1828 it was prevalent at intervals in India and in the Southern 
States. S. H. Dickson gives a graphic description of the disease as it appeared 
in Charleston in 1828. Since that date there have been four or five wide¬ 
spread epidemics in tropical countries and on this continent along the Gulf 
States, the last in the summer of 1897. None of the recent epidemics have 
extended into the Northern Stsftes, but in 1888 it prevailed as far north ns 
Virginia. It has prevailed in the Philippine Islands among the United States 
troops and among the natives. 

• Etiology. —The rapidity of diffusion and the pandemic character are tho 

two most important features of dengue. There is no disease, not oven influ¬ 
enza, which attacks so large a proportion of the population. In Galveston, in 
1897, 20,000 people were attacked within two months. Ashburn and Craig 
have shown that it is transmitted by the bite of a mosquito, C ulcx fall m m. 
The specific germ is still undetermined, but is probably ultra microscopic. 

As the disease is rarely fatal, no observations have been made upon its 
pathological anatomy. 

Symptoms. —The period of incAatiamis from three to five days, during 
which the patient feels well. The attack) sets in suddenly with hcadaehq, chilly 
feelings, anti intense aching pains in the joints and muscles, c'fhe tempera¬ 
ture rises gradually, and may reach 100° or 107°..'* The pulse is rapid, ami 
•there are the other phenomena associated with acute fever—loss of appetite, 
coated tongue, slight nocturnal delirium, and’concentrated urine. The face 
has a suffused, bloated appearance, the eyes arc injected, n ml* the visible mu¬ 
cous membranes are flushed.* There is a congested, orvtjjematnus state of the 
skin. Rushs description of the pains is worth quoting, as in it the epithet 
break-bone occurs in the literature for the first time. "The pains which 
accompanied this fever wore exquisitely severe in the head, back, and limbs. 
The pains in the head were sometimes in the back parts of it, and at other 
times they occupied only the eyeballs. Tn some people the pains were so acute 
in their backs and hips that they could not lie in bed. In others, the pains 
affected the neck and arms, so as to produce in one instance a difficulty of 
moving the fingers of the right hand. They all complained more or less of a 
soreness in the seats of these pains, particularly when they occupied the bead 
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and eyeballs. A few complained of their Heidi being sore to the touch in every 
part of the body. From these circumstances the disease was sometimes be¬ 
lieved to be a rheumatism, but its more general name among all classes of 
people was the break-bone fever,” The large and small joints arc affected, 
sometimes in succession, and become swollen, red, and painful. In some cases 
cutaneous liypcraasthesia has been noted, llaonorrlrfige from the mucous mem¬ 
branes was noted by Bush. Black vomit has also been described by several 
sbservers. * 

The fever gradually reaches its maximum by the third or fourth day; the 
patient then enters upon the apyretic period, which may last from two to 
four days, and in which he feels prostrated and stiff. A second paroxysm 
of fever then occurs, and the *pains return. In a large number of cases an 
eruption? is common, which, judging from the description, has nothing dis¬ 
tinctive, being sometimes macular, like.that of measles, sometimes diffuse and 
scarlatini form, or papular, or^iehen-like. In other instances the rash has 
been described as urticarial, or qven vesicular. The rash may persist for a 
month after the symptoms liave disappeared (Woolley). Certain writers de¬ 
scribe inflammation and hyperajmia of the mucous membrane of the nose, 
mouth, and pharynx. Enlargement of the lvmph-glands is not uncommon, 
and may persist for weeks after the disappearance of the fever. Convalescence 
is often protracted, and there is a degree of jnental and physical prostration 
out of all proportion to the severity of the primary attack. The pains in 
the joints or muscles, sometimes very local, may persist for weeks. Bush 
refers to the former, stating that a young lady after recovery said it should 
be called break-heart, not break-bone, fever. The average duration of a mod¬ 
erate attack is from‘seven to eight days. Dengue is very seldom fatal. Dick¬ 
son saw three deaths in the Charleston epidemic. 

Complications arc rare. Insomnia and occasionally delirium, resembling 
somewhat the alcoholic form, have been observed, and convulsions in children. 
Atrophy of the muscles may occur after the attack (Woolley). A relapse nifty 
occur even as late as two weeks. 

Diagnosis. —The diagnosis of the dise^e, prevailing as it does in epidemic 
form and attacking all classes indiscriminately, rarely offers an v» special diffi¬ 
culty. Isolated cases might be mistaken at first for acute rheumatism. The 
important question of the differentiation between yellow' fever, and dengue 
will lx> considered later. 

Treatment. —This is entirely symptomatic. Quinine is stated to be a 
prophylactic, bi\t on insufficient grounds. Hydrotherapy may be employed 
to reduce the fever. The salicylates or antipyrin may be tried for the pains, 
which usually, however, require opium. During convalescence iodide of potas¬ 
sium is recommended for the arthritic pains, and tonics are indicated. 


XIV. CEREBRO-SPINAL FEVER. 

Definition. —An ia£cciiQU&. disease, occurring sporadically and in epi d e m ¬ 
ics, caused by the diploeoee t ti mtraaalhiln ris, characterized by inflammation 
°f the eerebro-spinal meninges and a clinical course of great irregularity. 

Tha-affection is also known by the names of jngligmmt-pnrpuric fever. 
Petechial ,fever, and spotted fever. 
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History.—Vieusseux first destribed a small outbreak in Geneva ?n 1805. 
In 1806 L. Danielson and E. Mann (Medical and Agricultural Register, Bus- 
ton) gave an account of “ a singular and very mortal disease which lately 
made its appearance in Medfield, Mass.” 1'he Massachusetts Medical Soci¬ 
ety, in 1809, appointed James Jackson, Thomas Welch, and J. C. Warren to 
investigate it. Elisha North’s little book (1811) gives a full account of the 
early epidemics. StillC’s monograph ( 18 (h) and the elaborate section in 
vol. i of Joseph Jones’ works contain details of the later 'American outbreaks, 
In his Geographical Pathology, ITirseh dhidos the outhreiiks into four peri¬ 
ods: From 1805 to 1830, in which the disease was most prevalent through¬ 
out the United States; a second period, from 1837 to 1850, when the disease 
prevailed extensively in France, and there were*a few outbreaks in the United 
States; a third period, from 1851 to 1871, when there were outlfreak> in 
Europe and several extensive epidemics in America. During the Civil War 
there were comparatively few cases. It prewyled extensively in Ihe Ottawa 
Valley early in the seventies. In the fourth period, from 1875 to the pre-ent 
time, the disease has broken out in a great many regions. During the pa«t 
fifteen years there have been localized outbreaks in many lands. In the United 
States, during 1898—"00, it prevailed in mild form in 27 states. Since 18!i!) 
there have been extensive outbreaks in Sile-ia, and in the cities of the United 
States on the Atlantic coast. In New York in 1001-5 there were 6,755 cu-e* 
and 3,455 deaths. In the British Isles there have been epidemics in Glasgow 
and Belfast, and a few scattered outbreaks. In Glasgow in 1907 there were 
nearly 1,000 cases with 595 deaths (Chalmers). In Belfast in the 18 months 
ending June, 1908, there were 725 cases with 518 deaths (Robb). 

Etiology. —Cerobro-spinal fever ' occurs in«i>pidemit and in 1 sporadic 
forms. The epidemics are localized, occurring in certain regions, and arc 
rarely very wide-spread. As a rule, c oun tr y dis tricts have been more alllicteil 
'i5an cities. M utiug .districts and seaports have suffered most severely.- The 
outbreaks have occurred most frequently in the winter and spring. The con¬ 
centration of individuals, as of troops in large barracks, seems to be a spe< ml 
jfaetor, and epidemics on the Continent show how liable recruits and young 
soldiers are*to the disease, iln civil life children and young adults are 
most susceptible. Of Koplik’s 77 eases 60 per cent were under two year.- of 
age.J Over-exertion, hyig marches in the beat, depressing mental and bodily 
^unwinding*, and the misery and squalor of the large tenement house- in 
cities are predisposing causes. The disease seems not to be directly coii- 
tagjpus, and is probably not transmitted by clothing or the Qxcretions. 0 is 
very rare to have more than pne or two eases in a bouse, and in a city epidemic 
the distribution of the cases iR very irregular. Councilman has found live 
instances in which the same individual is reported lo have had the dism-i 
twice.fr M enin gitis carriers, persons who ha.vc-tkc.gcnnJn- their Throats m 
n£S£8, but who are themselves unaffected, play an important role in transmit 
ting the disease. 

Spora di c ceeebro-fipinal fever occurs in all the larger -cities and in d« 
country districts of America. The disease lingers in-a city indefinitely ad 1 " 
an outbreak, and inTloston, Philadelphia, and Baltimore a moderate nmiibc 
of cases occur every year. The.meningitis in children, known as the siwpl' 
or-patttTvrMmiOr is the sporadic form. It lias two suggestive features o 
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similarity in the! s easonal incidence and in tlw if not that. q«bph rawwpr Still 
determined the i dentit y of the organism with the mfiningnrfmiP and the 
view has been eonfirmeiTby KTopHK and many others. Houston and Rankin 
claim that while the cultural peculiarities are the same, the sporadic form 
differs in its opsonic and agglutinating powers. The studies of Stuart McDon¬ 
ald and others suggest that it is an attenuated fomi of the gjerni. 

Bacteriology. —In 1887 Wcichselbaum described an organism, the Diplo- 
n-yxug.iatr<U£llularis'meniugitidis, which was probably the same as one pre¬ 
viously found by LeSchtenstern. In the tissues the organism is almost eoa- 
'stanily. within the polynuclear leucocytes. In cultures it has well-character¬ 
ized features, and is distinguishable from the pneumococcus. Since Weichsel- 
bauni’s observations this organism has been met with in all carefully studied 
epidcmicWof the disease. The studies of Councilman in Boston and the numer¬ 
ous observers in the Glasgow, Belfast, New York, and Silesian epidemics have 
continued the constancy of tbisrorganism in the disease. Three important 
facts have been brought out—tlm-presence of the geim in fully half the cases 
in the naso-pbaryux. the existence of it in healthy contacts, and the prepara¬ 
tion of a curative scrum, to be referred to later. 

Morbid Anatomy.— tin malignant cases there may be no characteristic 
changes, the brain and spinal cord showing only extreme congestion, which 
was the lesion described by Vieiisseux. In a majority of the acutely fatal 1 
cases death occurs within the first week. There is intense injection of the 
pia-arachnoid. The exudate is usually fibrino-purulcnt, most marked at the 
base of the brain, where the meninges may be greatly thickened and plastered 
over with it. On the cortex there may be much lymph along the larger fissures 
and in the sulci; sometimes the entire cortex is covered with a thick, purulent 
exudate. It deserves to be recorded that Danielson and Mann made five autop¬ 
sies and were the first lo describe “ a fluid resembling pus between the dura 
and pia mater.” The cord is always involved with the brain. The exudate is 
more abundant on the posterior surface, and involves, as a rule, the dorsal 
and lumbar regions more than the cervical portion. 

/ In the more chronic cases there is general thickening of the meninges and 
Mattered yellow patches mark where the exudate has been. ^The wmtvicles in 
the acute cases are dilated and contain a turbid fluid, or in the posterior 
cornua pure pus. In the chronic eases the dilatation may be very great. The 
’tram substance is usually a little softer than normal and has a pinkish tinge; 
oci of haemorrhage and of encephalitis may be found..! The cranial- nerves are 
lauaHy. iaxaLved, particularly the second, fifth, seventh, and eighth. The 
final nerve roots arc also found imbedded in the exudate. 

Microscopically, the exudate consists largely* of polynuclear leucocytes 
ilosely .packed in a fibrinous material. In sonic instances there are foci of 
indent infiltration and haemorrhage. The neuroglia cells are swollen, with 
argo, clear, and vesicular nuclei. The ganglion cells show less marked changes. 
Diplococci are found in variable numbers in the exudate, being more numer- 
1118 inthe brain than in the cord. 

Lesions in Other farts.—In one of the Boston cases, examination of the 
"asal secretion during life showed diplococei, and in this instance there was 
found post mortem a po^loni. infiltration of the mucous membrane. In two 
°&er cases this .membrane was normal. 



160 


' SPECIFIC INFECTIOUS DISEASES. 


Litres.—Pnggmonia and pkurisy have been described in the dispute. 
Councilman reports that in the recent epidemic in 13 cases there was con¬ 
gestion with cedenia, in T bronelio-pneumonia, in 2 characteristic croupous 
pneumonia with pneumococci; in 8 pneumyuia due to the diplococcus intra- 
cellularis was present. 

Si'LKHX.—The organ'varies a good deal in size. In only three of tlie 
Boston fatal cases was it found much enlarged. The liver is rarely abnormal. 
Acute nephritis is sometimes present. The intestines show somejpmes swelling, 
of the follicles. 

Symptoms.—Oases differ remarkably in their characters. Many different* 
forms have been described. These are perhaps best grouped into three classes; 

1. Malign a vr Form. —This fulminant or apoplectic tope is found with 
variable frequency in epidemics. It may occur sporadicmly. The onset is 
sudden, usually with violent chills, headache, somnolence^ miasms in the mus¬ 
cles. great depression, moderate elevation oj^ temperaturij; and feeble puU>. 
which may fall to fifty or sixty in the minute. Usually a purpuric rash de\cl¬ 
ops. In a Philadelphia case, in 1SS8, a young girl, apparently quite well,, 
died within twenty hours of this form. There are easel on record in which 
death has occurred within a shorter time. Stille tells of a child of five jean., 
in whom death occurred after an illness of ten hours; and refers to a wise 
reported by Gordon, in which the entire duration of the illness was only five 
hours. Two of Yieusseu.x's cases died within twenty-four hours. 

2. OiiDiXAKY Foum. —The stage of incubation is not known. The disease 
usuallyt sets in-suddenly. There may be premonitory symptoms: 'headache, 
pains in the back, and loss of appetite. More commonly, the onset is with 
headache, severe-chill, and vomiting. The temperature fises to 101° or to - ’ 0 
The pulse is full and strong. An early and important symptom is a'painful 
stiffness of the muscles of the neck. The headache increases, and there are 

/photophobia and great sensitivem -s to noises. Children become verrurriliibk* 
and restless. In severe eases the eoutraelion of the mtiseles of the neck sets 
i‘ip. early, the head is drawn hack. and. when the mtiseles of the hack arc 
also involved, there is-ortho tonos, which is more common than opisthotonus. 
The pains fn the hack and in the limb- may lie very severe. The motor swnp-i 
toms are most characteristic. 1 . Tremor of the muscles may he present, with 
tonic or clonic spasms in the amis or leg', Itigidity of the muscles of the 
back or neck is very common, and the patient lies with the body stiff and the 
head drawn so far back jtliat the occiput may he between the shoulder-blades. 
Except in early childhood convulsions are not common. ^Strabismus is a 
frequent and important symptom. Spasm of the muscles of the face may niso[ 
occur. Cases have been described in which the general rigidity and stillu 0 ' 8 
was such that the body could ho moved like a statue. Paralysis of the trunk 
muscles is rare, hut paralysis of the mtiseles of the eye and the face is ant 
uncommon. [ 

Of sensory, symptoms,) headache is the most dominant and persists from! 
the outset. It is chiefly in the hack of the head, and the pain extends into 
the neck and back. There may be (great sensitivenessi along the spine, and i® 
many cases there is gencraUiyperaestliesi a. 

The.ps yc .hka l symptoms arc pronounced, t Delirium occurs at the onset 
occasionally of jx-furious and maniacal kind. The patient may display at the 
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turf marked erotic symptoms. Ttie delirium gives place in a few days to 
tupox, which, as the effusion increases, deepen* to coma. 

The temperature is irregular and variable, ltcmissions occur frequently, 
ud there is no uniform or typical curve during the disease. In some instances 
Here has been little or no fever.* In others the temperature may reach 105° 

,(• 100°, or, before death, 108°. The, pulse may be very rapid in children; 
ii adults it is at first usually full and strong. In some cases it is remark- 
lily slow, may <iot be more than fifty or sixty in the minute. Sighing 
’aspirations and Q)»yne-Stokes breathing are met with in some instances, 
biless there is pneumonia the respirations are not often increased in 
requency. 

The cutaneoua-symptoms of,the disease are important. Herpes occurs with 
i frequency almhn equal to that in pneumonia or intermittent fever. The 
jietechial rash, w^flch lias given the name spotted fever to the disease, is very 
variable. Stilld rajjtes that of !)8 cases in the Philadelphia Hospital, no erup¬ 
tion was observed in 37. In tfic Montreal cases petechia} and purple spots 
Mere common. They appear to have been more frequent in the epidemics on 
tins continent than in Europe. The petechia; may be numerous and cover the 
entire skin. An erythema or dusky mottling may bo present. In some in¬ 
stances there have been rose-colored hyperaonie spots like the typhoid rash. 
Urticaria or erythema nodosum, ecthyma, pemphigus, and in rare instances 
gangrene of the skin have been noted. 

Leueocvtosis is an early and constant feature, and ranges from 25,000 to 
4U.O00 per cubic millimetre. It persists even in the most protracted cases. 

In one of our cases the diploeoceus intracellularis was isolated from the blood 
daring life. . 

As already stated, vomiting may be a special feature at the onset ; but, as 
a rule, it gradually' subsides. In some instance-, however, it persists and 
becomes the most serious and distressing of the symptoms. Diarrhoea is not 
common. The bowels are usually confined. The abdomen is not tender. In 
the acute form the spleen is usually enlarged. 

The urine is sometimes albuminous and the quantity may be increased. 
Glycosuria has lieen noted in some instances, and in the maljgnant types 
hii'iualuria. 

The course of the disease is extremely variable. Ilirsch rightly states that 
it may rauge between a few hours and several months. More than half of the 
deaths occur within the first five days. In^favorable eases, after the symptoms i 
hav e persi sted for five or six days, improvement is indicated by a lessening of 
tlu 1 spasm, reduction of the fever, and a return of tin 1 intelligence. A s u d d en 
fall in the temperature is of bad omen, Cou\jilfc*eenco is extremely tedious, 
and may be interrupted by complications and sequela; to be noted. ^ 

3._ Anomalous l'oints. 

(n) Abortive Type .—The attack sets in with great severity, but m a day 
or two the symptoms subside and convalescence is rapid. Striimpell would 
di-linguish between this abortive variety, which begins with such intensity, 
and the mild ambulant cases described by certain writers. He reports a case 
in which the meningeal symptoms set in with the greatest intensity and per- 
si-ted for four days, the temperature rising to 105.0° E. On the fifth day 
fHc patient entered upon a rapid and satisfactory convalescence. In the mild 
12 
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cases, as distinguished from tlie # abortive, (the patients complain of kead|cls' t 
nausea, sensations of discomfort in the baek and limbs, and stiffness in the 
neck. There is little or no fever, and only moderate vomiting. These cars 
could be recognized only during the prevalence of an epidemic. 

(&) Jin Intermittent Type has been observed in many epidemics, and i s 
recognized by von Ziemssen and Stille. It is characterized by exacerbations 
of fever, which tnay recur daily or every second day, or follow a curve of an, 
intermittent or remittent character. The pyrexia resembles that of pya-mni 
rather than, malaria. 

(c) Chronic Form .—Heubner states that this is a relatively fre<|iu'ut 
form, though it does not seem to be recognized by many writers on the subjoin. 
An attack may beiprotracted for from two tp flu* or even six months, and 
may cause the most,intense marasmus. It is characterized by ayeries*of recur¬ 
rences of the fever, and may present the most complex symptomatology. It 
is not improbable that in these protracted cases chronic, hydrocephalus or 
abscess of the brain is present. This form (toilers distinctly from the inter¬ 
mittent type. Three eases in our series were of this chronic form; in one 
the disease persisted for ninety days. 

Complications.—Pleurisy, pericarditis, and parotitis are not uncommon 
, Pneumonia is described as frequent in certain outbreaks. Immermann 
found, during the Erlangen epidemic, many instances of the combination of 
pneumonia with meningitis, but it docs not seem possible to determine whether, 
in such cases, pneumonia is the primary disease and the meningitis seeondaiv, 
or vice versa. The frequency with which inflammation of the meninges of 
the brain complicates pneumonia is well known. Councilman suggest' that 
the pneumonia of the disease is not the true croupous form, but due to the 
diplococcus meningitidis. This was found in eight of the Boston cases, ami 
in one it was so extensive that it could have been mistaken for the ordinary 
croupous pneumonia, i'erebro-spinal fever sometimes prevails extcnsiviiv with 
ordinary pneumonia, as in New York in the winter of ltMW-'Ot. AWur /is 
has been the most frequent complication in certain epidemics. Many joints 
are affected simultaneously, and there are swelling, pain, and exudation, some¬ 
times serous, sometimes purulent. This was first observed by James Jack- 
v spn, Sr., in the epidemic which he described^Jfntwitt# is rare. 

Headache.may persist for months or years after an attack. Clwonic hydro¬ 
cephalus occurs in certain instances in children. The symptoms of this arc 
lr K paroxysms of severe headache, pains in the neck and extremities, voiuitiii-'. 
loss of consciousness, convulsions, and involuntary discharges of fares and 
urine” (von Ziemssen). Mental feebleness and aphasia have occasionally 
been noted. 

Paralysis of individual cranial nerves or of the lower extremities mav per¬ 
sist for some time. In some of these eases there may bo peripheral neuriti-. 
as Mills suggested. 

Special Sensei.— Eye. —Optieneuritis may follow involvement of the none 
in the exudation at the base. Acute papillitis was found in 6 out of 40 ears 
tetatnined by Randolph. The inflammation may extend directly into the eve 
along the pia-arachnoid of the optic nerve, causing purulent chowidosirti ! ' 
.•or even keratitis. A neuritis of the fifth nerve may be followed by keratin 
aid purulent conjunctivitis. 
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I JJab.—D eafness very often follows infhynmation of the labyrinth. Otitis 
media, with mastoiditis, may occur from direct extension. In 04 eases of 
meningitis which recovered, Moos found that 55 per cent were deaf, lie sug¬ 
gests that the abortive form of the disease may be responsible for many cases 
of early acquired deafness. In'children this not infrequently leads to deaf- 
mutism. Von Ziemssen states that in the deaf and dumb institutions of Bam¬ 
berg and Nuremberg, in 18T4, a majority of the pupils had become deaf from 
epidemic ccrcbro-spinal meningitis. 

Nose. —Coryza? is not infrequent early in the disease, and Striimpell says 
that in many of his cases nasal catarrh preceded the meningitis. He suggests 
that the latter may be caused by infection from the nose. Certainly the nasal 
secretion appears frequently to, contain the diplocoeci—in 18 cases examined by 
Seherret, and in 10 out of 15 of the Boston eases. 

Diagnosis.—Much has been done of late to enable the practitioner to 
recognize definitely the existence! of meningitis and of the various forms. 

(a) The fever, headache,’delirium, retraction of the neck, tremor, and 
rigidity of the muscles are most important signs. As already mentioned, in 
the meningitis of ccrebro-spinal fever the spinal symptoms are very much 
more marked than in the other forms. One has constantly to bear in mind 
that certain cases of typhoid fever and of pneumonia closely simulate cerebro-- 
spinal meningitis. Ixuig ago Stokes made the wise observation that “ there is\ 
no single nervous symptom which may not and does not occur independently I 
of any appreciable lesion of the brain, nerves, or spinal cord. 

(5) Among the special diagnostic features may be mentioned: 

liman no Btmi—When the thigh is flexed nt right angles to the abdomen, 
the leg can be extended upon the thigh nearly in a straight line. If menin¬ 
gitis be present, strong contractures of the flexors prevent the full extension 
of the leg on the thigh. 

Lumhau Puncture. —The procedure is quite harmless, and in a majority 
of the cases can be done without general anaesthesia, with the aid of a" local 
freezing mixture. As a rule, it is best in children to give a whiff or two of 
chloroform. The patient is turned on the right side with the baok bowed, the 
knees drawn up, and the left shoulder forward. As a rule, thofc is no diffi¬ 
culty in finding the spinal processes, and with the thumb or index finger of 
the left hand as a guide, a small aspirator needle or that of .the antitoxin 
syringe is inserted to one side of the median line and thrust deeply into the 
third lumbar interspace in an upward and inward direction. At a variable* 
di.-dance, according to the age and musculature, the needle enters the spinal 
canal—about two and a half centimetres in infants and from four to six centi¬ 
metres in adults. 

The fluid runs, as a rule, drop by drop, and when meningitis is present 
it is usually turbid, sometimes purulent, occasionally bloody. Meningitis 
muy~be present with a clear fluid. The pressure under which the fluid 
flows may reach 2.50-300 mm., the normal being about 190 mm. Cover- 
glass preparations should be made and studied, and the character of the 
organisms carefully noted. The cover-slip preparations may give the 
diagnosis at once. In acute cases of cerebro-spinal fever the organisms 
may be present in large numbers. There is rarely any difficulty in de¬ 
termining between the pneumococcus and the diplococcus intracellularis. 
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Should the fluid be sterile and tuberculosis suspected, a guinea-pig caayjbo 
inoculated. 

Prognosis. —Hirscli states that the mortality has ranged in various epi¬ 
demics from 20 to 76 per cent. In-ehildren the death-rate is much higher 
than in adults. ' 

Treatment. —The high rate of mortality which has existed in most epi¬ 
demics indicates "the futility of the various therapeutical agents which ha\e 
been recommended. When we consider the nature of the local disease and 
the fact that, so far ns we know, tuberculous and other ^condary forms of 
cerebro-spinai meningitis are invariably fatal, we may wonder rather that 
recovery follows in any ease. 

In strong robust patients the 'local abstraction of blood by wet cups on 
the najie of the neck relieves the pain. General bloodletting is raraly indi¬ 
cated. Cold to the head and spine, which was used in the first epidemics by 
New England physicians, is of great service. LA bladder of ice to the head, 
or an ice-cap, and the spinal ice-bag may be*continuously employed. The 
•Jatter is very beneficial. Hydrotherapy should be systematically used, in the 
form of the tub bath, as recommended by Aufreeht. Xetter speaks 

highly of its good effects, and we have also seen it do good. It may be given 
every third hour. If any counter-irritation is thought necessary, the skin of 
the hack of tlie npek may be lightly touched with thef l’aquelin thermocautery. 
Blisters, which have been used so much, are of doubtful benefit. '/The lumbar 
puncture seems helpful in eases with coma or convulsions, and in any case it 
does no harm. Of internal remedies opium may he given freely, liest as mor¬ 
phia hypodermically. Mercury has no special influence on meningeal inflam¬ 
mation. Iodide of potassium is warmly recommended by ijpme writers. Quin¬ 
ine in large doses, ergot, belladonna and Calabar bean have had advocates. 
Bromide of potassium may be employed in the milder cases, but it is not so 
useful as morphia to gontrol the spasms, lntraspinal injections have been 
tried, and in one of our cases Cushing opened and drained the spinal canal. 
Diphtheria antitoxin has been used with success in the recent New York 
epidemic. 

A serum Jias been prepared and has been used with encouraging success. 
Flexiier recommends doses of 30 ee. of his serum to be injected directly into 
the spinal meninges after the withdrawal of 50 ee. of cercbro-spinal fluid. Of 
400 cases thus treated, collected by Elexner and Jobling, 293 recovered. 

T’he diet should lie nutritious, consisting of milk and strong broths whilp 
the fever persists. Many cases are very difficult to feed, and Heubner recom¬ 
mends forced alimentation with the stomach-tube. The casts seem to bear 
stimulants well, and whisky* or brandy may be given {reely when there are 
signs of a failing heart. 

XV. LOBAR PNEUMONIA. 

(Croupous or Fibrinous Pneumonia; Pneumonitis; Lung Fewer.) 

Definition. —An infectious disease characterized by inflammation of the 
lungs, toxaemia of varying intensity, and a fever that usually terminates by 
crisis. Secondary infective processes are common. The Micrococcus lamro- 
lotus of Fraenkel is present in a large proportion of the cases. 
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(History. —The disease was known to Qjjjjjoctates and the old Greek physi¬ 
cians, by whom it was confounded^ with pleurisy. Among the ancients, Are- 
taeus gave a remarkable description. ■ “ Ituddy in countenance, but especially 
the cheeks; the white of the eyefj very bright and fatty; the point of the nose 
flat; the veins in the temples and neck distended; loss of appetite; pulse, at 
first, large, empty, very frequent, as if forcibly accelerated; heat indeed, exter¬ 
nally, feeble, and more humid than natural, but, internally, dry and very hot, 
]>y means of which "the breath is hot; there is thirst, dryness of the tongue, 
desire of cold air,aberration of mind; cough mostly dry, but if anything be 
brought up it is a frothy phlegm, or slightly tinged with bile, or with a "very 
florid tinge of blood. The blood-stained is of all others the worst.” At the 
end of the seventeenth and the beginning of the eighteenth century Morgagni 
and Valsalva made many accurate clinical and anatomical observations on the 
disease. Our modern knowledge'dates from Laennec (1810), whose masterly 
description of the physical signs, and morbid anatomy left very little for subse¬ 
quent observers to add oj modify. 

Incidence.—One of the most wide-spread and fatal of all acute diseases,- 
pneumonia has become the “ Captain of the Men of Death,” to use the phrase 
applied by John Bunvan to consumption. In England and Wales in 1903 
there were 40,725 deaths from this cause; 13,208 were attributed to lobar 
pneumonia, 17,425 to broncho-pneumonia, 10 to epidemic pneumonia, 216 
to septic pneumonia, while 19,809 were registered as from pneumonia without 
further qualification. In 1902 there were 20,520 deaths from all forms of 
pneumonia, 21,023 in 1901, and 20.147 in 1900. The total number of deaths 
rose above 20,000 in 1890 and 1891 after the influenza, and fell again in 1894 
to 18,000 (Tatham)s The United States Census Report for 1900 gives 106.1 
deaths from pneumonia per 1,000 deaths, against 90.6 in 1890 and 83.30 in 
1880. An apparent increase is noted in the larger cities, particularly New 
York and Chicago. In Greater New York in 1904, c«t of a total of 42,700 
deaths, there were 8,360 deaths from pneumonia, 19.5 per cent, against 16.5 
per cent in 1903, 17 per cent in 1902, 16 per cent in 1901, and 14.7 per cent 
in 1898. In Chicago for the year 1903, out of a total of 28,914 deaths, 4,629, 
or 16 per. cent, were from pneumonia, an increase of 18 per cent since the 
pear 1900 (Reynolds). 

Etiology.—A ue.—T o the sixth year the predisposition to pneumonia is 
marked; it diminishes to the fifteenth year, but then for each subsequent 
decade it increases. For children Holt’s statistics of 500 cases give: First 
year, 15 per cent; from the second to the sixth year, 62 per cent; from the 
seventh to the eleventh year, 21 per cent; from the twelfth to the fourteenth 
year, 2 per cent. Lobar pneumonia has been met with in the new-born. The 
elation to age iB well shown in the last U. S. Census Report for 1900. The 
death-rate in persons from fifteen to forty-five years was 100.05 per 100,000 
°f population; from forty-five to sixty-five years it was 263.12; and in per¬ 
sons sixty-five yearB of age and over it was 733.77. Pneumonia may well 
be called the friend of the aged. Taken off by it in an acute, short, not 
often painful illness, the old man escapes those “ cold gradations of decay ” 
80 distressing to himself and to his friends. 

Sex.— -Males arc more frequently affected than females. 

Race.t—I n the United States pneumonia is more fatal in negroes than 
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among the 'whites. Among the farmer, at ^the Johns Hopkins Hospkal, |he 
mortality was rarely under 30 per cent, against an average of about 35 per 
cent in the latter. 

Social Condition. —The disease is morc^ coinmon in thc-dUes. Individ¬ 
uals who are much exposed to hardship and cold are particularly liable to ttyj 
disease. Newcomers and immigrants are stated to be less susceptible than 
native inhabitants. 

Peksonal Condition. —Debilitating causes of all sorts render individuals 
more susceptible. Alcoholism is perhaps the most potent predisposing .factor." 
Bobust, healthy men are, however, often attacked. _ 

Pbevious Attack. —No other acute disease recurs in the same individual 
with such frequency. Instances are on record, of individual^ who have had 
ten or more attacks. The percentage of recurrences has been placed.as high 
as 50. Netter gives it as 31. and ho has collected the statistics of eleven 
observers who place the percentage at 20.8: Among the highest figurtfc for 
recurrences are those of Benjamin llusli, 28, dnd Andral, 10. 

Trauma—Contusion-pneumonia. —Pneumonia may AaUow directly upon 
injury, particularly of the chest, without necessarily any lesion of the Jung. 
Litten gives 4.4 per cent, Stern 2.8 per cent. There have been several well- 
marked cases at the Johns Hopkins Hospital. Stern describes three clini¬ 
cal varieties: first, the ordinary lobar pneumonia i'ollowiM a contusion of the 
chest wall; secondly, atypical cases, with slight l'e\cr and rfllvery characteristic 
physical signs; thirdly, cases with tin* physical signs and features of broncho¬ 
pneumonia. The last two varieties have a favorable prognosis. According to 
Ballard, workers in certain phosphate factories, where they breathe a very 
dusty atmosphere, are particularly prone to pneumonia., 

Cold has been for year- regarded as an important etiological factor. The 
frequent occurrence of an initial chill has been one reason for this widespread 
belief. As to the clos<j association of pneumonia with exposure there can lie 
no question. Wo see the disease occur either promptly after a wetting or a 
chilling due,to some unusual exposure, or come on after an ordinary catarrh 
of one or two day’s duration. Cold is now regarded simply as a factor in low¬ 
ering the resistance of the bronchial and pulmonary tissues. 

Climate and Season. —Climate does not appear to have very much influ¬ 
ence, as pneumonia prevails equally in hot and cold countries. It is stated to 
be more prevalent in the Southern than in the Northern States, but an exam¬ 
ination of the Census Eeports shows that there is very little difference in the 
various state groups. 

Much more important is the influence of season. Statistics are almost 
unanimous in placing the higliest incidence of the disease in the winter and 
spring months. In Montreal, January, the coldest month of the year, but 
with steady temperature, has usually a comparatively low death-rate from 
pneumonia. The large statistics of Seitz from Munich and of Seibert of Neff 
York give the highest percentage in February and March. 

Bacteriology of Acute Lobar Pneumonia. —(a) Micnoooccua. lanokoi.a- 
tus, Pneumococcus oh Dirtococcus pneumoniae or Fhaenkel and Wek'U' 
selbaum. —In September, 1880, Sternberg inoculated rabbits with his ( ' wn 
saliva and isolated a micrococcus. The publication was not made until A|"'»l> 
1881. Pasteur discovered the same organism in the saliva of a child dead 
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o i lfrdrojjhobia in December, 1880,) and the priority of the discovery belongs 
to him, as his publication is dated, January, 1881. There was, however, no 
suspicion that this organism was concerned in the etiology of lobar pneu- 
nioniaj and it was not leally unti^ April, 1884,.that Fraenkel determined that 
the organism found by Sternberg and l’astcur in the saliva, and known as, the 
coccus of sputum septicaemia, was the most frequent germ in pneumonia. 

The organism is a somewhat elliptical, lance-shaped coccus, usually occur- 
, ring in pairs; hence the term diplococeus. It is readily demonstrated in cover- 
glass .preparations with the usual dyes and by the Gram method. About the 
• organism in the sputum a^mpsule can always be demonstrated. Its cultural 
aiuTBioIogical properties present many variations, for a consideration of which 
the student is referred to the text-books on bacteriology. Scarcely any pecul¬ 
iarity issconstant. A large number of varieties have been cultivated. Its 
kinship to Streptococcus pyogenes is regarded by many as very close, but the 
alkaliStsennn-water medium, containing inulin, recommended by His, serves 
to distinguish the pneumococcus from the streptococcus. 

Dislxihrdion imltiie Body. —In the bronchial secretions and in the affected 
l u n g tlic pneumococcus is readily demonstrated in smears, and in the latter 
in sections. By using large quantities of blood (3 to 0 cc.) diluted over 
twelve times with a liquid culture medium, preferably broth, Kinsey was able 
to isolate the pneumococcus from the blood during life in 19 of 25 cases. 

(b) Pneotioco(Pcs Under Other Condition's.—(1) In the Mouth .— 
The studies of the New York Pneumonia Commission have shown that the 
pneumococcus' is present in the months of a large proportion of healthy indi¬ 
viduals, the various observers giving 80 to 90 per cent of positive results. 
The virulence is not always uniform, and Lnngcope and Fox were able to show 
•that the saliva of the same individual increased in virulence during the winter 
months. Some persons always harbor a virulent variety. Buerger at the Mt. 
Sinai Hospital studied the communicability of the orgiiflism from one person 
to another, and it was found repeatedly that normal individuals—i. e., per¬ 
son- in whose mouths tin; pneumococcus was proved by repeated examinations 
to be absent—acquired the organisms by association with cases of pneumonia, 
or with Wealthy persons in whose saliva pneumococci were present- 

(2) Outside the Body. —The viability of the pneumococcus is not great. 
It has been found occasionally in the dust and sweepings of rooms, but Wood 
has shown (New York Commission Report) that the germs exposed to sun¬ 
light die in a very short time—an hour and a half being the limit. Tn moist 
sputum k^it in a dark room the germs lived ten days, and in a badly ven¬ 
tilated room in which a person with pneumonia coughed, the germs suspended 
to the air retained tljeir vitality for several houYs. 

(3) The Pneumococcus in Other Disposes. —The organism is very widely 
distributed, and occurs in many conditions other than croupous pneumonia. 
An acute. septiceemia without local lesion may occur, resembling the typhoid 
septicromia. already described. In a enso reported bv Townsend, a girl, aged six, 
Itod pain in the abdomen, vomiting, and a temperature of 104.2°. There 

no exudate in the throat. She died thirty hours after the onset of the 
B . Vlll ptoms. There was found a general infection with the pneumococcus in 
olon.t, lungs, gpleen, and kidneys. As Rosenau has shown, a bacteriamiio may 
P r °t ede the development of the local lesion in the lungs. In terminal infec - 
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tions the pneumococcus plays antimportanl role. Flexner found it fdur times 
in apute peritonitis, eleven times in acute pericarditis, live times in acute eudo- 
carditis, and three times both in pleurisy and in acute meningitis. 

The germ has been associated with wide-spread epidemics of catarrh of 
the upper air passages, pneumococcus catarrh, almost like influenza, and some¬ 
times with gastro-intestinal disturbances. 

An extraordinary number of local affections are due to the pneumococi us. 
It is a common cause of the primary and secondary 'broiudut*puAuawutii*. 
Infection of the accessory nasal sinuses is most important. Darling found 
them involved in 93 per cent of all pneumococcus infections coming to autopsy 
at Panama. Meningitis may be associated with pneumonia or endocarditis, 
but the so-called primary pneumococcus meningitis is almost always secondary 
to sinus infection, 90 per cent in 35 cases (Darling). Pericarditis,*enduiur- 
ditis, empyema, peritonitis, arthritis, conjunctivitis, otitis may be primary 
infections with this ubiquitous germ. . , 

(c) Bacillus pxeuuonijj of Fuikola.noku.—T his is a larger organism 

than the pneumococcus, and appears in the form of plum]), short rods, it abo 
shows a capsule, but presents marked biological and cultural differences from 
Fraenkel’s pneumococcus. It occurred in 9 of AVeichselbaunTs 129 cases. It 
may cause broncho-pneumonia and other affections, but probably is not a 
cause of genuine lobar pneumonia. The exudate in pneumonias caused by 
this bacillus is usually more viscid and poorer in fibrin than that in diplo- 
coccus pneumonias. * 

(d) Other Organisms.—V arious bacteria may be associated with tlw 
pneumococcus in lobar pneumonia, the most common of these being Strep¬ 
tococcus pyogenes, the pyogenic staphylococci, and Fi>iedlhndcr’s pneumo- 
bacillus; but while these latter may cause broncho-pneumonias, they lane 
not been satisfactorily demonstrated to be other" than secondary invaders 
in lobar .pneumonia.--Likewise the pneumonias caused by Bacillus typham-. 
Bacillus diphtheria, and the influenza bacillus are not to be identified with 
true lobar pneumonia. 

C llJUdfllly , the infectious nature of pneumonia was recognized long before 
we knew anything of the pneumococcus. Among the features whidi favored 
this view were the following: first, the disease is similar to otherTOfections 
incite mode pf outbreak. It may occur in endemic form, localized in certain 
houses, in barracks, jails, and schools. As many as ten occupants of one house 
have been attacked. I have seen three members of a family consecutively 
attacked with a most malignant type of pneumonia. Among the more remark¬ 
able endemic outbreaks is that reported by W. B. Hodman, of Frankfort. K.v- 
In a prison with a population of 735 there occurred intone year 118 cases of 
pneumonia with 25 deaths. The disease may assume epidemic proportions. In 
the Middlesborough epidemic, so carefully studied bv Ballard, there were dS3 
persons attacked, with a mortality of 21 per cent. During some years pneu¬ 
monia is so prevalent that it is practically pandemic. Direct 'contagion I s 
suggested by the fact that a patient in the next bed to a pneumonia case nuw 
take the disease, or 2 or 3 cases may follow in rapid succession in a ward. B 
is very exceptional, however, for nmscs or doctors to. Jbe attaoked. 

Secondly, as in other acute infections, the constitutional symptoms may 
bear nojproportion whatever lolhe severity, of the local lesion.' As is well 
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knolra, S patient may have a very small apex pneumonia which does not seri- 
ouslxjmpair the breathing capacity^ but which may be accompanied wit& the 
niost intense toxic features. 

Thirdly, the clinical course | the disease is that of an acute infection. 
It is the very type of a self-limited disease, running a, definite cycle in a 
way seen only in infectious disorders. 

Conditions Favoring Infection.—Some have already boon* ref erred to, but 
of many we are still ignorant. The one all-important fact, emphasized by 
the work of the New York Commission, is that a majority of us harbor the 
germ in mouth or nose or throat. It has been shown that the virulence varies 
at different periods, and with this may be associated the well-known seasonal 
prevalence of the disease. Some individuals are less resistant, and in no 
other acute disease may so many successive attacks occur in the same person. 
It is notorious that the negro race in the T.'nited States, in Panama, and in 
South Africa shows an extreme susceptibility; on the other hand.'the Chinese 
in the South African compounds show an extraordinary resistance to the 
disease (Porter). Probably for each one of us it is a battle between the 
degree of resistance and the virulence of the organism which we harbor. A 
catarrh of the upper air passages, exposure, alcoholism, etc., weaken the 
defences, and give the ever-present enemy a chance, either for a frontal attack 
in the lungs, in an acute pneumonia, or to make a flanking assault on some 
unprotected region, causing a peritonitis, otitis, sinusitis, etc. 

Immunity and Serum Therapy.—The pneurflocomis docs not produce in 
arijfjtiaj cultures any strong, soluble toxin analogous to the diphtheria toxin 
nr the tetanus toxin, but its poison is contained within the bacterial cells, 
front w hich i t may be extracted in various ways, or it may be set free from 
the (lead or degenerated cocci. The possibility that the pneumococcus may 
secrete a soluble toxin in fhe infected human or animal body may be admitted, 
but of this there is no conclusive demonstration. Bj—the use of living or 
dead pneumococci or their extracts, animals may be vaccinated against this 
organism, so that their blood-serum is capable of protecting susceptible ani¬ 
mals against many times the minimal fatal dose of the virulent pneumococcus. 
Strong matedive serum has thus been obtained from rabbits, torses, asses, 
rows, an W other animals subjected to repeated inoculations with dead and liv¬ 
ing cultures of tire pneumococcus. This specific serum is neither antitoxic 
nor bactericidal. Metelmikoff believes that it acts by stimulating the leuco¬ 
cytes to ingest and destroy the pneumococci, but A. E. Wright and Douglas 
have shown that the protective constituent, which they call an opsonin, enters 
into chemical combination with the cocci, rendering them thereby more read¬ 
ily engulfed and digested by the phagocytes. ‘Neufeld and ltimpau have 
readied a similar conclusion as to the mode of action of this immune serum. 
■M. Wassermann finds that the specific protective substances are formed in 
the hone-marrow, and thence distributed to the blood. There is evidence that 
similar specific substances are produced in human beings infected with this 
0r Kanism, and the crisis of pneumonia is explained by the formation and accu¬ 
mulation of these substances in the body. 

Many trials have been made of the curative value of antipneumococcic 
s^rum in the treatment of pneumonia, the serum made by Pane having been 
must extensively employed. Thus far it has not been shown that this serum 
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influences in anv marked dcgreot the course of the disease in man. Paskler 
claims to have observed favorable results from the use of a polyvalent serum 
prepared according to a method devised bv Bonier, and he advocates its 
employment especially in patients with symptoms of scveie infection. 

Morbid Anatomy—Since the time of Lacnnec, pathologists have recog. 
nized three stages in the intlamed lung: engorgement, red hepatization, and 
gray hepatization. 

1 I n the stage of engorgement the lung tissue is deep*red in color, firmer 
to the touch,°and more solid, and on section the surface is bathed with 
blood and scrum. It still crepitates, though not so distinctly as healthy lung, 
and excised portions float. The air-cells can be dilated by insufflation from 
the bronchus'. The. capillary vessels are greatly distended, the alveolar epi¬ 
thelium swollen, and the air-cells occupied by a variable number Of blood- 
corpn-eles and detached alveolar cells. [» the stage of red hepatization the 
lung tis-iie is .solid, firm, and airless. If thy entire lobe is involved it looks 
voluminous, and shows indentations of the ribs. On section, the surface i- 
drv. reddish-brown in color, and has lo-t the deeply congested appearance 
of the first stage. One of the most remarkable features is_Lhe, friability: in 
striking contrast to the healthy lung, which is torn with ditlieulty. The sur¬ 
face has a granular appearance due to the' fibrinous plugs filling (he air-cells. 
The distinctness of this appearance varies greatly with the size of the alveoli, 
which are about 0.10 mm. in diameter in the infant. 0.15 or 0.1(5 in the adult, 
and from 0.20 to 0.25 in old age. On scraping the surface with a knife a 
reddish viscid serum is removed, containing small granular masses. The 
smaller bronchi often contain fibrinous plug'. If the lung has been removed 
before the heart, it is not uncommon to find solid moulds of clot filling the 
blood-ve"els. Microscopically, the air-cells are seen to he occupied by coagu¬ 
lated fibrin in the mo-lies of which are red blood-corpuscles, mononuclear and 
polynuclear lCucoeyte^eand alveolar epithelium. The alveolar walls are inlil- 
trated and leucocytes are -ecu in the interlobular tis su es, fover-glass prepa¬ 
rations from the exudate, and thin sections show, ii^a rule, the diplmou-i 
already referred Ip, many of which are contained within cells. Staphvloceei 
and streptococci may also be seen in some eases. In the stage of gray liep'ilr.ii- 
tion the tissue has changed from a reddish-brown to a grayish-while color. 
The. surface .is moister. the exudate obtained on scraping is more turbid, the 
granules in the acini are less distinct, and the lung tissue is still.more friahle. 
The air-cells are densely filled with leucocytes, the fibrin network and the 
red blood-corpuscles have largely disappeared. A more advanced condition 
of gray hepatization is that known as purulent in/illratmn, in which the lung 
tissue is softer and bathed with a purulent fluid. Smuil abscess cavities may 
form, and by their fusion larger ones, though this is a rare event in ordinary 
pneumonia. 

Resolution. —The changes in the exudate which lead to its resolution aw 
due to an autolytic digestion by proteolytic enzymes which arc present nnivlt 
more abundantly in gray hepatization than in the preceding stage. Tim dis¬ 
solved exudate is for the most part excreted by the kidneys. By following dm 
nitrogen excess in the urine the progress of resolution may be followed .uni 
even an estimate formed of the amount of the exudate thus eliminated. In 
a study, from my clinic II. W. Cook found in cases of delayed resolution Hmt 
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the Aitro&en excess in the urine (4hich persisted until the lung was clear) 
lias very large, and he suggests thabdelayed resolution may really be a matter 
of continued exudation. , 

General Details of Hie Morbio} Anatomy .—In 100 autopsies, made by me 
at the General Hospital, Montreal, in 51 cases the right lung was affected, in 
32 the left, in 17 both organs. In 27__easgs the entire lung, with the excep¬ 
tion. perhaps, of a narrow margin at the apex and anterior border, was con¬ 
solidated. In 31 casks, the lower lobe alone was involved; in 13 cases, the 
upper lobe alone. When double, the lower lobes were usually affected together, 
but ill three, instances the lower lobe of one and the upper lobe of the other 
were attacked. In 3 cases, also, both upper lobes were affected. Occasion¬ 
ally the disease irtvolves the greater part of both lungs; thus, in one instance 
the left otgan with the exception of the anterior border was uniformly hepa- 
tizeil. while the right was in the stage of gray hepatization, except a still 
smaller portion in the onrrespoujljng region. In a third of the cases, red and 
, gra\ hepatization existed together. Tn 22 instances there was gray hepatiza- 
! turn. As a rule the unaffected portion of the lung is congested or (edematous. 

I When the greater portion of a lobe is attacked, the uninvolved part may be in 
a -t.ite of almost gelatinous (edema. The unaffected lung i' usually congested, 
particularly at the posterior part. This, it 11111-1 be remembered, may bo 
largely due to post-mortem subsidence. The iinintlumed portions are not 
always congested and (edematous. Tin* upper lobe may be dry and bloodless 
wlicii the lower lobe is uniformly consolidated. The average weight of a 
normal lung is about lino grammes, while that of an inflamed organ may be 
.51 mi. 2.000, or even 2.500 grammes. 

The bronchi contifin. as a rule, at the time of death a frothy serous fluid, 
nrelv the tenacious mucus so characteristic of pneumonic sputum. The 
nit on.- membrane is usually reddened, rarely swollen. In the affected areas 
lie smaller bronchi often contain fibrinous plugs. whieh'*tiiay extend into the 
tiger tidies, forming perfect easts. The bioiultial glands are swollen and 
iiai even be soft and^mlpy. The pleural surface of the inflamed lung is 
nvnviably involved when the process becomes superficial. Commonly, there 
s only a thin sheeting of exudate, producing slight turbidity of the mem- 
ii'tiiie \n only two of the hundred instances the pleura was not involved. 
In slime cases the fibrinous exudate may form a creamy layer an inch in tliick- 
tc" A serous exudation of variable amount i- not uncommon. 

Lesions in Other Organs.— The heart, particularly its right chamber, is dis¬ 
tended with firm, tenacious eoagula. which can be withdrawn from the vessels 
K dendritic moulds. In no other acute disease do wo meet with eoagula of 
'iicli solidity. The spleen is often enlarged, though in only 35 of the 100 
e ? M '' "as the weight above 2<>0 grammes. The kidneys show parenchymatous 
welling, turbidity of the cortex, and. in a very considerable proportion of the 
ca-i.-—25 per cent—chronic interstitial changes. 

i’'1'irarJUis is not infrequent, and occurs more particularly with pneu- 
1 "°iua of the left side and with double pneumonia. In 3 of the 100 autop- 
s *''' n was present, and in t of them the lappet of lung overlying the peri- 
tai'dnim with its pleura was involved. ; Eiidoiiinlilis is more frequent and 
%11 'i'ed in 16 of the 100 cases. I 11 5 of these the endocarditis was of the 
8u "ple character; in 11 the lesions were ulcerative. Of 209 eases of malig- 
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nant endocarditis which I collected fromlthe literature, 54 occurred* in pneu¬ 
monia. Kanthack found an antecedent pneumonia in 14.2 per cent of ea«s 
of infective endocarditis. In the recent figures collected by E. F. Wells, of 
.517 fatal cases of acute endocarditis, 22.3 per cent were in pneumonia. It ls 
more common on the left than on the right side of the heart. Of 61 of a ■ 
series of 107 cases of endocarditis in Professor Welch’s laboratory in which 
cultures were made, pneumococci were found in 21. Tn 7 of the cases there 
was a general pneumocoecie infection. Myocarditis and* fatty degeneration «{• 
the heart may be present in protracted eases. 

Meningitis, which is not infrequent, may be associated with malignant 
endocarditis. It was present in 8 of the 100 autopsies. Of 20 cases of menin¬ 
gitis in ulcerative endocarditis 15 occurred in pneumonia. The meningiti- is 
usually of the convex. .* 

Croupous or diphtheritic inflammation may occur in other parts. A croup¬ 
ous colitis , as pointed out by Bristowe, is pot very uncommon. It occurred 
in 5 of my 100 post mortems. It is usually a thin, flaky exudation, mu-t 
marked on the tops of the folds of the mucous membrane. In one case there 
was a patch of croupous gastritis, covering an area 2 by 8 cm., situated to the 
left of thfe cardiac orifice. 

The liver shows parenchymatous changes, and often extreme engorgement 
of the hepatic veins. 

Symptoms.— Course of the Disease ix Typical Cases. —We know hut 
little of the incubation period in lobar pneumonia. It is probably very short. 
There are sometimes slight catarrhal symptoms for a day or two. As a rule, 
the disease,sets in abruptly with a severe chill, which lasts from fifteen to 
thirty minutes or longer. In no acute disease is an initial chill so eon-tunt 
pr so severe. The patient may be taken abruptly in the midst of his work, or 
-way awaken out of a sound sleep in a rigor. The temperature taken during 
the chill shows thatrthe fever has already begun. If seen shortly after the 
onset, the patient has usually features of an acute fever, and complains of 
headache and general pains. Within a few hours there is pain in the -ide, 
often of an agonizing character; a short, dry, painful cough begins, and the 
respirations are increased in frequency. When seen on the second or third 
day, the picture in typical pneumonia is more distinctive than that prc-enled 
by any other acute disease. The patient lies flat in bed, often on the allVci'd 
side; the face is flushed, particularly one or both cheeks; the breathing is 
hurried, accompanied often with a short expiratory grunt; the ala; nasi dilute 
with each inspiration; herpes is usually present on the lip^ or nose p the eyes 
are bright, the expression is anxious, and there is a frequent short cough 
which makes the patient wince and hold his side.* The expectoration is 
blood-tinged and extremely tenacious. The temperature may be 10-1 nr 
105°. The pulse is full and bounding and the pulse-respiration ratio in" 1 ' 1 
disturbed. Examination of the lungs shows the physical signs of consolida¬ 
tion—blowing breathing and fine rales. After persisting for from seven tc 
ten days the crisis occurs, and with a fall in the temperature the patient p""® 
from the condition of extreme distress and anxiety to one of compand''"' 
comfort. 

Special Feature !.—The fever rises rapidly, and the height may be I" 1 ' ” 
105° within twelve hours. Having reached the fastigium, it is remark:' 1 '!, 
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constant.* Often the two-hour temperature chart will not show for two days 
more than a degree of variation. In children and in cases without chill the 
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Chart X.—Fever, Pulse, and Respiration in Lobar Pneumonia. 


is more gradual. In old persons and in drunkards the temperature range 
* lower than in children and in healthy individuals; indeed, one occasionally 
with an afebrile pneumonia. 
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The Cbisis— After the fevjpr has pvjrsisted for from five to nine or ion 
days there is an abrupt drop, known aS ,tli<> crisis, which is one of the-mM 
characteristic features of the disease. The day of the crisis is vamble. It 
is very uncommon before the third day, ajpl rare after the twelfth. 1 
seen it as^early as the third day. From the time of Hippocrates it has 
thought to be'more frequent on the uneven days, particularly the fifth and 
seventh A ^critical rise of a degree or two may occur. In one ca-e the 
temperature rose from 105° to nearly 101°. and then in a few hours tell to. 
normal. Not even after the chill in malarial fever do we see such a prompt 

The usual time is fro 


tave 

iivi^ 


five to twelve 
eight deems 


Ion as 


and rapid drop in the temperature. The usual ume is irout: 
hours, but often in an hour there may occur a tall of six dr 
(S. West). The temperature may be -abnormal after the crisis, §- 
96° or 9'° Usually there is an abundant sweat, and the patient .sink- into 
a comfortable sleep. * The day after the crisis there may be a slight «hUQ! "'“I 
rise A vmulo-crim is not very uncommon, in which on the fifth or mmIi 
day the temperature drops from 1(11° or l<»8° to 103°. and then rises again. 
When the fall takes place gradually within twenty-ftmr hours it is called a 
protracted crisis. If the fever persists beyond the twelfth day, the fall is 
likely to be by lysis. In children this mode of termination is common, and 
occurred in one-third of a series of 183 cases reported by Morrill. Occasion¬ 
ally in debilitated individuals the temperature drops rapidly just before death* 
more frequently there i- an ante-mortem elevation. In eases of delayed reso¬ 
lution the fever may per-ist for -ix or eight weeks. The crisis is the mo-t 
remarkable single phenomenon of pneumonia. \\ ith the fall in the fever dm 
respirations become reduced almost to normal, the pulse slows, and the patient 
passes from perhaps a state of extreme hazard and distress to one of -atVty 
and comfort, and yet, so far as the physical examination indicates, them is 
with the crisis no special change in the local condition in the lung. 

Paix. —There yearly a sharp, agonizing pain, generally referred m tin’ 
region of the nipple or lower axilla of the affected side, and much aggravated 
on deep inspiration and on coughing. It.is associated, os Aret.eus rem.uk-, 
with involvement of the pleura. It is absent in central pneumonia, and uuuh 
less frequqfit in apex pneumonia. The pain may be severe enough to rojinrc 
a hypodermic injection of morphia. As has been recognized for m"l' 
years, the pain may be altogether abdominal, either central or in the n-M 
iliac fossa, suggesting appendicitis. Crozer Griffith, enlling attention m dir 
frequency of the simulation in children, reports 8 cases, and has coll"to 
34 cases from the literature, many in adults. The operation for appendtcita 
has been performed. 

T)yspx (ka is an almost constant feature. Even eajly in the disense the r* 
pirations may be 30 in the minute, and on the second or third day bciioii 
40 and 50. The movements are shallow, evidently restrained, and 1 1 j 1 
patient is asked to draw a deep breath he cries out with the pain. Expirah" 
is frequently interrupted by an audible grunt. At first with the m< i’" 1 ' 1 
respiration there may be no sensation of distress. Later this may be I" 1 " 1 ' 1 
in a marked degree. In children the respirations may be 80 or e'en I 11 ' 
Many factors .combine to produce the shortness of breath—fthc pain m 1 
sfde, 'the toxaemia, the fever, and the loss of function in a considerable an 
of the lung tissue. Sometimes there appear to be nervous factors at "° r 
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Thf^t it.does not depend upon the consolation is shown by the fact that 
after the crisis, without any change in the local condition of the lung, the 
number of respirations may drop to normal. The ratio between .the respira¬ 
tions and the pulse may be 1 tol2 or even 1 to 1.5, a disturbance rarely -o 
marked in any other disease. 

Cough. —This usually comes on with the pain in the side, and at first is 
‘eh}’, hard, and without any expectoration. Later it becomes Very characteri- 
tic—frequent, short,,restrained, and associated with great pain in the side, 
'in old persons, in drunkards, in the terminal pneumonias, and sometimes in 
young childrm, there may be no cough. After the crisis the cough usually 
becomes mucSpeasier and the expectoration more easily expelled. The cough 
is sometimes persistent, continuous, and by far the most aggravated and dis¬ 
tressing symptom of the disease. Paroxysms of coughing of great intensity 
after the crisis suggest a pleural exudate. 

Sputum. —A brisk haemoptysis may be the initial symptom. At first the 
sputum may be mucoid, but usually after twenty-four hours it becomes blood- 
tinged, viscid, and vqjgr tenacious. At first quite red from the unchanged 
blood, it gradually becomes rusty or of an orange yellow. The tenacious 
viscidity of the sputum is remarkable: it often 1ms to be wiped from the lips 
of the patient. When jaundice is present it may be green or yellow. In low 
types of the disease the sputum may lie fluid and of a dark brown color, 
resembling prune juice. The amount is very variable, ranging from loo to 
300 cc. in the twenty-four hours. In lot) ea-es m my clinic studied by Emer¬ 
son, in 10 there was little or no sputum; in 152 it was typically ru-tv; in 53 
blood-streaked; in 3 eases the sputum was very bloody. In children and very 
old people there may lie no sputum whatever. After the crisis the quantity 
variable, abundant in some eases, absent in others. 

Microscopically, the sputum consists of'leucocytes, mucus corpuscles, red 
lood-eorpuseles in all stages of degeneration, and brqnehial and- alveolar 
fithelinm. Iliematoidin crystals are occasionally met with. Of miero-organ- 
ins the pneumococcus is usually present, and sometimes Friedlander's bacillus 
ad the influenza bacillus. Very interesting constituents are small cell moulds 
f the alveoli and the fibrinous easts of the bronchioles; the latter may be 
3r .v plainly visible to the naked eye. and sometimes may form good-sized 
endritic casts. Chemically, the expectoration is particularly rich iu calcium 
blonde. 

Physical Signs. — Inspection. —The position of the patient is not eon- 
tant. He usually rests more comfortably on the affected side, or lie is propped 
P with the spine •curved toward it. Orthopiuva is rare. 

In a small lesion no differences may lx- noted between the sides: a- a 
movement is tnucli less on the affected side, which may look larger. 
Lth involvement of a lower lobe, the apex on the same side may show greater 
W'l'inent. The compensatory increased movement on the sound side is *oiue- 
'nies very noticeable even before the patient's chest is bared. The intercostal 
Pti 1 ' s are not usually obliterated. When the cardiac lappet of the left upper 
i involved there may lie a mnrked increase in the area of visible cardiac 
Ration. • Pulsation of the affected lung may cause a marked movement of 
, e chpstjrall (Graves). Other points to be noticed in the inspection are the 
gurney of the respiration, the action of the accessory muscles, such as the 
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Btemo-cleido-mastoids and scaleiy, and th<J dilatation of the nostrils with each 
inspiration. » 

Mensuration mav show a definite increase in the volume at the side,! 
affected, rarely more, however, than 1 or 1 Ji cm. 1 

Paltation. —The lack of expansion on the affected side is sometimes more 
readily perceived by touch than by sight. The pleural friction m ay,be felt. 
On asking the phtient to count, the voice fremitus is greatly increased in com¬ 
parison with the corresponding point on the healthy sidtx It is to be remcm-, 
bered that if the bronchi are filled with thick secretion, or if, in what is 
known as massive pneumonia, they are filled with fibrinous exudate, the tac¬ 
tile fremitus may be diminished. It is always well to ask the patient to cough 
before testing the fremitus. 

Percussion.-s-Iu the stage of engorgement the note is higher pitched and 
may have a somewhat tympanitic quality}' the so-called Shade's resonance. 
This can often be obtained over the lung tissue just above a consolidated area. 
L. A. Conner calls attention to a point which*nll observers must have noticed, 
that, when the patient is lying on his side, the percussion at the dependent 
base is ,£ deeper and more resonant than that, of the upper side,’’ which by con¬ 
trast may seem abnormal, and there may even lie a faint tubulabdoment added 
to the vesicular breathing on the compressed side. . When the lung is hepu- 
tized. the percussion note is dull, the quality varying a good deal from a note 
which has in it a certain tympanitic quality to one of absolute flatness. There 
is not-iha-wooden flatness of effusion and the sense of resistance is not so great. 
During resolution the tympanitic quality of the percussion note usually re¬ 
turn.-. For weeks or months after convalescence there may be a higher- 
pitched note on the affected side. Win trich’s change ip the percussion note 
when the mouth is ojien may lie very well mnrke^n pneumonia of the upper 
lobe. Occasionally there is an almost metallic quality over the consolidated 
area, and when thi^exists with a very pronounced amphoric quality in the 
breathing the presence of a cavity may bo suggesjpd. In doep-seated pneu¬ 
monias there may be for several days no change in the percussion note. 

Auscultation.— Mpjjot. suppressed breathing in the affected part is often 
a marked feature in the early stage, and is always suggestive. Only in a few 
cases is the breathing harsh or puerile. Tory early there is heard at the end 
of inspiration the fine crepitant rale, a series of minute cracklings heard close 
to the ear, and perhaps not audible until a full breath is drawn. This is prob- 
aHly~n fine pleural crepitus, as J. B. learning maintained; it is usually be¬ 
lieved to be produced in the air-cells and finer bronchi by the separation of 
the sticky exudate.f_JnJhe.stage of red hepatization and when dulness is well 
defined, the.respiratiou is* tubular, similar to that hjard in health over the 
larger bronchi. It is heard first with expiration (a point noted by James 
Jackson, Jr.), and is solffifitlof low pitch. Gradually it becomes more in¬ 
tense, and finally presfenfs~ah Intensify unknown in any other pulmomui 
affection—of high pitch, perfectly dry, and of equal length with’inspirntioi 
and expiration':"' Tt'Ts simply the propagation of the laryngeal and trachea 
Jsounds through the bronchi and the consolidated lung tissue. The perinea 
oility of the bronchi is essential to its production. ^Tubular breathing is ab«!» 
inthe excessively rare cases of massive pneumonia in which the larger brunet 
are completely filled with exudation. /Ijfhen resolution begins mucous rail 



LOBAR PNEUMONIA. 


177 


gf■ all siaes can be heard. At first, they are f small and have been called the 
^dux-ctepilus.*, The voice-sounds tjnd the expiratory grunt are transmitted 
through the consolidated lung with great intensity. /This bronchophony may 
have a curious nasal, quality, to -trhich the term icgophony has been given. 
There are cases in which the consolidation is deeply seated—so-called central 
pneumonia, in which the physical signs are slight or even absent, yet the 
cough, the rusty expectoration, and general features make the diagnosis 
.certain. 

Ciroulatory Symptoms.— During the chill the pulse is small, but in the 
succeeding fever it becomes full and bounding. In cases of moderate severity 
it ranges from 100 to 116. It is not often dicrotic. Tn strong, healthy indi¬ 
viduals and in children there may be no sign of failing pulse throughout 
the attack. With extensive consolidation the left ventricle may receive a 
very much diminished amount, of blood and the pulse in consequence may 
Ik* small. In the old and feeble it may he small and rapid from the outset. 
The pulse may be full, soil, *Sry deceptive, and of no value whatever in 
prognosis. 

Blood PREssntE. —During the first few days there is no change. The 
extent of involvement seems to have Do effect upon the peripheral blood pres¬ 
sure. In the Toxic eases the pressure may begin to fall early; a drop of 15-20 
mm. Hg. is perfectly safe, but a progressive full indicates the need of stimula¬ 
tion. A sudden drop is rarely seen except just before death. A slow, gradual 
fall of more than 20 mm. ilg. means eardio-vascular asthenia, and calls for an 
increase in the stimulation. The crisis has no effect on the blood pressure. 
The heart-sounds are usually loud and clear. During the intensity of the fever, 
particularly in children, bruits are not uncommon both in the mitral and in 
the pulmonic areas. The^eond sound over the pulmonary artery is accen¬ 
tuated. Attention to this sign gives a valuable indication as to the condition 
of the lessor circulation. With distention of the right chambers and failure 
of the right ventricle to §mpty itself completely the pulmonary second sound 
becomes much less distinct. When the right heart is engorged there may be 
an increase in the dulnc«s to the right of the sternum. With gradual heart 
.weakness and signs of dilatation the long pause is greatly shortened, the 
sounds approach each other in tone and have a fictal character (etuhryo- 
cardia). 

There may be a sudden early collapse of the heart with very feeble, rapid 
pulse and increasing cyanosis. 1 have known this to occur on the third day. 
E'en when these symptoms are very serious recovery may take place. In 
other instances without any special warning death may occur even in robust, 
previously healthy men. The heart weakuess may lie due to paralysis of the 
raso-motor centre an<? consequent lowering of the general arterial pressure, 
flic soft, easily compressed pulse, with the gray, ashy facies, cold hands and 
the clammy perspiration, and the progressive prostration tell of a toxic 
action on the vaso-motor centres. Endocarditis and pericarditis will be eon- 
81 (luted under complications. 

Blood, —Ana; mi a is rarely seen. Bollinger has called attention to an 
°ligu*inia due to the large amount of exudate. A decrease in the red cells may 
°ceur at the time of the crisis. There is in most cases a leucoeytosis, which 
appears early, persists, and disappears with the crisis. The leucocytes may 
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, , Tom 12000 to 40,000 or even >100,000 per cubic millimetre. The 
number from w *\>, . r ,, f i r0D j n the fever, particularly 

Ml in the leucocytes..often «U tta eoinci.l,,’, 

when resolution is delayed. thefleucocvtes The leucocytosia bears 
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tosis may be absent, and in any case the continuous absence may be ^ ^ 

an unfavorable sign. A striking feature in the blood-slide A the ne ^ 

density of the fibrin network. This corresponds to the> great Th 

fibrin rlnr- proportion T jpj a f from 4 to 10 parts per . tho usa^.- 
Mn^.pUteL are greatly ijimam. 
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Digektive Organs, —The tongue! is white* and furred, and in severe toxic 
eases rapidly becomes dry. Vomiting is not uncommon at the onset in chil¬ 
dren. The appetite is lost. Constipation is more common than diarrhoea. 
A distressing and sometimes dangerous symptom is meteorism. Fibrinous, 
pneumococcic exudates may""occur in the conjunctiva-, nose, mouth, prepuce, 
and anus (Cary). The liver may be depressed by the large right lung, or 
enlarged from the engorged right heart, or as a result of the infection. The 
spleen is usually enlarged, and the edge can be felt during a deep inspiration. 

Skin.—Among cutaneous symptoms one of the most interesting is the 
association of herpes with pneumonia. Not excepting malaria, we see labial 
herpes more frequently in this than in any other disease, occurring, as it 
does, in from 12 to 40 per cent of the cases. It is supposed to lie of favorable 
prognosis* and figure* b^ye been'quoted in proof of this assertion. It may 
also occur on the genitals,#dn<^. anus. Its significance and relation to 

the disease are unknownl.* At th#wfoght of the disease sweats are not common, 
but at the crisis they may? be prp{jfe. Redness of one cheek is a phenomenon 
long recognizotLin connection. ijS pneumonia, and is usually on the same 
side as the diW^h A diffitdetrajuiema is occasionally seen, and in rare cases 
purpura. JamHke is refer&jEitiJamong the complications. 

Urine.—Eany in the yRseaSff it present-, the usual febrile characters of 
high color, high specific gravity, and increased acidity. A trace of albumin 
is very common. There may be tube-casts, and in a few instances the exist¬ 
ence of albumin, tube-easts, and blood indicates the presence of an acute 
nephritis. The urea and uric acid are usually increased at first, but may lie 
much diminished before the crisis, to increase greatly with it,- onset. Robert 
Hutchison’s researches show that a true retention of chlorides within the 
body takes place, the average amount being about 2 grams daily. It is a more 
constant feature of pneumonjl than of any other febrile disease, and this 
being the case, a diminution or the chlorides in the urine may be of value in 
the diagnosis from pleurisy with division or empyema. It is to be remem¬ 
bered that in dilatation of the stomach chlorides may be absent. Haematuria 
is a rare complication. 

Cerebtal Symptoms. —Headache is common. In children convulsions occur 
frequently at the outset. Apart from meningitis, which will be considered 
separately, one may group the cases with marked cerebral features into— 
First, the so-called cerebral pneumonias of children, in which the disease 
*ts in with a convulsion, and there art- high fever, headache, delirium, great 
irritability, muscplar tremor, and perhaps retraction of the head and neck, 
trie diagnosis of meningitis is usually made, and the local affection may be 

overlooked. 

Secondly, the cases with maniacal symptoms. These mav occur at the 
Ter f outset, and I once performed an autopsy on a case in which there ( was 
Oo suspicion whatever that the disease was oilier than acute mania. The 
°nse physician should give instructions to the nurses io watch such eases 
very carefully. On March 22. 1894, a patient who had been doing very well, 

I b the exception of slight delirium, while the orderly was out of the room 
°r,a few moments, got up, raised the window, and jumped out, sustaining 
fracture of the leg and of the upper lumbar vertebrae, of which he died. 
Thirdly, alcoholic cases with the features of delirium tremens. It should 
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be an invariable rule, even if fever be notj present, to examine the lungs in a 
ease of mania a potu. 

Fourthly, cases with toxic features, respmbling rather those of ujtemia. 
Without a chill and without cough or pain* in the side, a patient may ha\e 
fever, a little shortness of breath, and then gradually grow dull mentally, and 
within three days be in a condition of profound toxaemia with low, muttering 
delirium. 

It is stated that .apex pneumonia is more often accompanied with se\ ere' 
delirium. Occasionally the cerebral symptoms occur immediately after the 
crisis. Mental disturbance may persist during and after convalescence, and 
in a few instances delusional insanity follows, the outlook in which i. 
favorable. 

Complications.—Compared with typhoid fever, pneumonia has* but few 
complieations and still fewer sequelae The most important are the fol¬ 
lowing : " *• 

Pleurisy is an inevitable event when the inflammation reaches the surface 
of the lung, and thus can scarcely he termed a complication. But there are 
cases in which the pleuritic features take the first place—cases to which the 
term pleuro-pneumonia is applicable. The exudation may be scro-fibrinou- 
with copious effusion, differing from that of an ordinary acute pleurisy m 
the greater richness of the fibrin, which may form thick, tenacious, curdy 
layers. Pneumonia on one side with extensive pleurisy on the other is some¬ 
times a puzzling complication to diagnose, and an aspirator needle may lie 
required to settle the question. Empyema is one of the most common com¬ 
plications, and has of late increased in frequency. During the eight years. 
1883-’90, there were at Guy’s Hospital ' cases of empyema among -145 cast's 
of pneumonia, while in the eight years. 1891-98, there were 38 cases among 
896 cases of pneumonia (Ilale White). Influenza may be responsible for the 
increase. The pneumococcus i- UMtally present; in a few the streptococci!-, 
in which case the prognosis is not -o good. Recurrence of tins fever after the 
crisis or persistence of it after the tenth day, with sweats, leucoeytosis. and 
perhaps an aggravation of the cough, are -u-picious symptoms. The dulne-s 
persists at the base, or may extend. The breathing is feeble and there are no 
rales. Such a condition may be closely simulated, of course, by the thickened 
pleura. Exploratory aspiration may settle the question at once. There arc 
obscure eases in which the pus ha- been found only after operation, as the 
collection may be very small. 

Pericarditis was present in 31 of 663 patients in my wards at the .Inhm 
Hopkins Hospital ((.'ha turd). It is often a terminal affair and ovcrlon'.id. 
The mortality is very high; 2!) of the til cases died? Pleurisy is an almost 
constant accompaniment, being present in 28 of the 29 autopsies in our series 
In only 3 cases was the effusion purulent and in large amount. 

Endocarditis. —The valves on the left side arc more commonly attacked, 
and particularly if the seat of nrterio-selerosis. It is particularly liable to 
attack persons with old valvular disease. There may be no symptoms indica¬ 
tive of this complication even in verv severe cast's, Tt may', howe'er- 
be suspected in cases (1) in which the fever is protracted and irregular: 
(2) when signs of septic mischief arise, such as chills and sweats; (3) "•hen 
flnbolic phenomena appear. The frequent complication of meningitis will 
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the endocarditis of pneumonia, which lias already been mentioned, gives 
prominence to the cerebral symptojns in these cases. The physical signs may 
be very deceptive. There are instances in which no cardiac murmurs have 
been heard. In others the occurience under observation of a loud, rough mur¬ 
mur, particularly if diastolic, is extremely suggestive. 

Thrombosis. —Ante-mortem clotting in the heart, upon which the old 
writers laid great stress, is very rare. Thrombosis in the peripheral veins is 
also uncommon. Tjvo cases occurred at my clinic, which have been reported 
by Steiner, who was able to collect only 11 cases from the literature. In. 27 
out of 32 cases which were fully reported, the thrombosis occurred during con¬ 
valescence. It is aimost alwavs in the femoral veins. A rare complication is 
embolism of one of the larger arteries. I saw in Montreal an instance of 
embolisgi of the femoral artery at the height of pneumonia, which necessitated 
amputation at the thigh. The patient recovered. Aphasia has been met with 
in a few instances, setting in abruptly with or without hemiplegia. 

Meningitis is perhaps tlmaTiiost -MMaplwHtt-ifm-vvf- pneumonia. It 

varies very much at different times and in different regions. My Montreal 
experience is rather exceptional, as 8 per cent of the fatal cases had this com¬ 
plication. It usually comes on at the height of the fever, and in the majority 
of the cases is not recognized unless, as before mentioned, the base is involved, 
which is not common. Occurring later in the disease, it is more easily diag¬ 
nosed. In some cases it is associated with infective endocarditis. The pneu¬ 
mococcus has been found in the exudate. 

Peripheral neuritis is a rare complication, of which several cases have been 
described. 

Gastric complications are rare. A croupous gastritis has already been 
mentioned. The croupous colitis may induce severe diarrhoea. 

Abdominal Pain. —It is by no means uncommon to have early pain, either 
in the region of the umbilicus or in the right iliac fossa, and a suspicion of 
appendicitis is arou-cil; indeed, a catarrhal form of Ifiis disease may occur 
coineidentlv with the pneumonia. In other instances so localized may the pain 
be in the region of the pancreas, associated with meteorism and high fever, 
that the diagnosis of acute hamiorrhagie pancreatitis is made. Such a case 
occurred in Februarv, 1005. in the wards of my colleague Dr. Ilalsted. The 
patient was admitted in a desperate condition, all the symptoms were abdom¬ 
inal, and the apex pneumonia was not discovered. Peritonitis is a rare com¬ 
plication, of which we have had only two or three instances. It is sometimes 
in the upper peritoneum, and a direct extension through the diaphragm. Tt 
is usually in the severer cases and not easy to recognize. In one case, indeed, 
in which there was a friction along the costal border, which we thought indi¬ 
cated a peritonitis. *it was communicated from the diaphragmatic pleura. 
Meteorism is not infrequent, and is sometimes serious. In some cases it may 
be due to a defect in the mechanical action of the diaphragm, in others to an 
acute septic catarrh of the bowels, or to a toxic paresis of the walls, occasion¬ 
ally to peritonitis. Jaundice occurs with curious irregularity in different 
outbreaks of the disease. In Baltimore it was more common among the negro 
pntients. It sets in early, is rarely very intense, and has not the characters 
°f obstructive jaundice. There are cases in which it assumes a very serious 
form. The mode of production is not well ascertained. It does not appear 
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to bear any definite relation to the degree of hepatic engorgement, apd it is 
not always due to catarrh of the ducts. [Possibly it may be, in great par(, 
hsematogcnous. 

Parotitis occasionally occurs, commonly in association with endocarditis. 
In children, middle-oar disease is not an infrequent complication. 

Bright's disease docs not often follow pneumonia. 

The relations, of arthritis and pneumonia are very interesting. It may 
precede the onset, and the pneumonia, possibly with endocarditis and pleurisy, 
may occur as complications. In other instances at the height of an ordinary 
pneumonia one or two joints may become red and sore. On the other hand, 
after the crisis has occurred pains and swelling may come on in the joints. 

Belapse. —There are cases in which from the ninth to the eleventh day the 
fever subsides, and after the temperature has been normal for a day pr two a 
rise occurs and fever may persist for another ten days or even two weeks. 
Though this might be termed a relapse, it is more correct to regard it as an 
instance of an anomalous course of delayed'resolution. Wagner, who has 
studied the subject carefully, says that in his large experience of 1,100 chm>< 
he met with only 3 doubtful cases. When it does occur, the attack is usually 
abortive and miid, -In the case of Z. 11. (Medical Xo. J. IT. H„ 4223), with 
pneumonia of the right lower lobe, crisis occurred on the seventh day, and 
after a normal temperature for thirteen days he was discharged. That night 
he had a shaking chill, followed by fever, and he had recurring chills with 
reappearance of the pneumonia. In a second ease (Medical Xo. J. IT. 11.. 
4538) crisis occurred on the third day, and there was recurrence of pneumonia 
■ on the thirteenth day. 

Recurrence is more common in pneumonia than in any other acute disease. 
Bush gives an instance in which there wore 28 attacks. Other authorities nar¬ 
rate cases of 8, 10, and even more attacks. 

Convalescence in mieumonia is usually rapid, and sequela; are rare. After 
the crisis, sudden deaFh has occurred when the patient has got up too soon. 
With the onset of fever and persistence of the leucocytosis the affected side 
should be very carefully examined for pleurisy. With a persistence of the 
•dulness the physical signs may be obscure, but the use of a small exploratory 
needle will help to clear the diagnosis. 

Clinical Varieties. —Local variations are responsible for some of the mo-t 
marked deviations from the usual type. 

Apex pneumonia is said to be more often associated with adynamic fea¬ 
tures and with marked cerebral symptoms. The expectoration and cough may 
be slight. 

Migratory or creeping pneumonia, a form which successively involves one 
lobe after the other. * 

Double pneumonia has no peculiarities other than the greater danger con¬ 
nected with it. 

Massive pneumonia is a rare form, in which not alone the air-cells but 
the bronchi of an entire lobe or even of a lung are filled with the fibrinous exu¬ 
date. The auscultatory signs are absent; there is neither fremitus nor tubu- 
lat.bieathing, and on percussion the lung is absolutely flat. It closely resem¬ 
bles pleurisy with effusion. The moulds of the bronchi may be expectorated 
in violent fits of coughing. 
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Central■ Pneumonia. —The inflaijunation may be deep-seated at the root 
of the lung or centrally placed in s lobe, and for several days the diagnosis 
nmy be in doubt. It may not be until the third or fourth day that a pleural 
friction is detected, or that dulneis or blowing breathing and rales are recog¬ 
nized. I saw in 1898 with Drs. II. Adler and Chew a young, thin-chested girl 
iu whom at the end of the fourth day all the usual symptoms of pneumonia 
were present without any physical signs other than a few clicking rales at the 
'left apex behind. The thinness of the patient greatly facilitated the examina¬ 
tion. The general features of pneumonia continued, and the crisis occurred 
on the seventh day. 

i Pneumonia in Infants. —It is sometimes seen in the new-born. In in¬ 
fants it very often sets in with a convulsion. The apex of the lung seems 
more frequently involved than in adults, and the cerebral symptoms are more 
marked. The torpor and coma, particularly if they follow convulsions, and 
the preliminary stage of excitement, may lead to the diagnosis of meningitis. 
Pneumonic sputum is rarely seen in children. 

Pneumonia in tiie Aged. —The disease may be latent and set in with¬ 
out a eftill; the cough and expectoration are slight, the physical signs ill- 
defined aud changeable, and the constitutional symptoms out of all propor¬ 
tion to the extent of the local lesion. 

Pneumonia in Ai.cohoi.ic Subjects. —The onset is insidious, the symp¬ 
toms masked, the fever slight, and the clinical picture usually that of delirium 
tremens. The thermometer alone may indicate the presence of an acute dis¬ 
ease Often the local condition is overlooked, a* the patient makes no com¬ 
plaint of pain, and there may be very little shortness of breath, no cough, and 
no sputum. * 

Terminal Pneumonia. —The wards and the post-mortem room show 
a very striking contrast in their pneumonia statistics, owing to the occur¬ 
rence of what may be called terminal pneumonia. During the winter months 
patients with chronic pulmonary tuberculosis, arterio-sclerosis, heart disease, 
Bright's disease, and diabetes are not infrequently carried off by a pneu¬ 
monia which may give few or no signs of its presence. There may be a slight 
elevation of temperature, with increase in the respirations, but«thc patient 
h near the end and perhaps not in a condition in which a thorough physical 
examination can be made. The autopsy may show pneumonia of the greater 
pari of one lower lobe or of the apex, which had entirely escaped notice. 
In diabetic patients the disease often runs a rapid and severe course, and may 
and in abscess or gangrene. 

Some of the most remarkable variations in the clinical course of pneu¬ 
monia depend probably upon the severity, possibly upon the nature of the 
infection. Further investigation may enable us to say how far the associated 
organisms, so often present, may he responsible for the differences in the 
d'njoal course. ' 

Secondary Pneumonias. —These are met with chiefly in the specific 
fevers, particularly diphtheria, typhoid *fever, typhus, influenza, and the 
plague. Anatomically, they rarely present the typical form of red or gray 
digitization. The surface is smoother, not so dry, and it is often a pseudo- 
lobar condition, a consolidation caused by closely set areas of lobular involve¬ 
ment. Histologically, they are characterized in many instances by a more 
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cellular, less fibrinous exudate, Which hidy also infiltrate the alveolar walls, 
Tyt^ifljpgippilv a large number of different organisms have been found, 
the specific microbe of the primary disease, usually in association with tlig> 
streptococcus pyogenes or the staphylococcus; in some instances the colon l 
bacillus has been present. 

The symptoms of the secondary pneumonias often lack the striking defi¬ 
niteness of the primary croupous pneumonia. The pulmonary features may 
be latent or masked altogether. There may be no cough and only a slight in-' 
crease in the number of respirations. The lower lobe of one lung is most com¬ 
monly involved, and the physical signs arc obscure and rarely amount to 
more than impaired resonance, feeble breathing, and a few crackling rales. 

Epidemic pneumonia has already boon referred to. It is, as a rule, more 
fatal, and often displays minor complications which differ in different out¬ 
breaks. In some the cerebral manifestations are very marked; in others, the 
cardiac; in others again, the gastro-intcstinal. 

Larvae Pneumonia. —Mild, abortive types are seen, particularly in insti¬ 
tutions when pneumonia is prevailing extensively. A patient may have the 
initial symptoms of the disease, a slight chill, moderate fever, a few indefi¬ 
nite local signs, and herpes. The whole process may only last for two or three 
days; some authors recognize even a one-day pneumonia. 

Asthenic, Toxic, or Typhoid Pneumonia. —The toxaunic features 
dominate the scene throughout. The local lesions may be slight in extent 
and the subjective phenomena of the disease absent. The nervous symptoms 
usually predominate. There are delirium, prostration, and early weakne-s. 
Very frequently there is jaundice, Castro-intestinal symptoms may be pres¬ 
ent, particularly diarrhcea and meteorimn. In such a eas§, seen about the eml 
of the first week, it may be difficult to say whether the condition is one of 
asthenic pneumonia or one of typhoid fever which has set in with early local¬ 
isation in the lung. ‘Here the Widal reaction and cultures from the blood are 
important aids. In these cases there is really a pneumococcus scpticamnn, 
and the organisms may sometimes be isolated from the blood. Possibly, ton, 
there is a mixed infection, and the streptococcus pyogenes may be in large 
part responsible for the toxic features of the disease. 

Association or Pneumonia with Other Diseases, —(a) W ith M alaria . 
—A malarial pneumonia is described bv many observers and thought to be 
particularly prevalent in some parts of the United States. One hears of it, 
indeed, even where true malaria is rarely seen. With our large experience 
in malaria, amounting now to between two and three thousand cases, and 
a considerable number of pneumonia patients every year, we have only bad 
a few cases in which the latter disease has set in during*malarial fever, or rn'» 
tiewdrjTtreittrer ease the malaria yields promptly to the action of quinine. 
A special form of pneumonia due to the malarial parasite is unknown. Act 
there are cases reported by Craig and others in which in an acute malarial 
infection the features suggest pneumonia at the onset, but the parasites are 
found in the blood, and under the use of quinine the fever drops rapidly anil 
the pnenmonia symptoms clear up. Such a case as the following we see occa¬ 
sionally: A patient was admitted, March 16,1894, with tertian malarial fever. 
The lungB were clear. A pneumonia began thirty-six hours after admission. 
Quinine w4s given that evening, and the malarial organisms rapidly di-up' 
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peared’from the blood. There wik successive involvement of the right lower, 
the middle, and the left lower lobe. The temperature fell by crisis on the 
24th, and there were no features in the disease whatever suggestive of malaria. 
In other instances we have fouid a chill in the course of an ordinary pneu¬ 
monia to be associated with a malarial infection, and quinine has rapidly 
and promptly caused the disappearance of the parasites from the blood. 

(6) Pneumonia, and Acule Arthritis .—We have already spoken under 
complications of thfs association, which is more frequently seen in children. 

(c) Pneumonia and Tuberculosis .—Many subjects of chronic pulmonary 
tuberculosis die of an acute croupous pneumonia. A point to be specially 
borne in mind is the fact that acute tuberculous pneumonia may set in with 
all the features and physical signs of fibrinous pneumonia (see page 175). 

For‘the consideration of the association of pneumonia with typhoid fever 
and influenza, the reader is referred to the sections on those diseases. 

Post-opebaiion Pneumonia.— Before the days of anaesthesia, lobar 
pneumonia was a well-reeognized cause of death after surgical injuries and 
operations. Norman Cheevcrs, in an early number of the Guy’s Hospital 
Reports, calls attention to it as one of the most frequent causes of death after 
surgical procedures, and Erichsen states that of -11 deaths after surgical in¬ 
juries 23 cases showed signs of pneumonia. The lobular form is the most 
frequent. I have already referred to the contusion-pneumonia described by 
Litten. 

Ether Pneumonia.— The question of a direct relation between ether 
narcosis and pneumonia has been much discussed of late years, having been 
raised by Mr. Lucas, of Guy's Hospital. The statistics are by no means 
unanimous. The London anesthetists, particularly Hewitt and Silk, seem to 
have had a fortunate experience, Silk having found among 5,000 cases 13 of 
pneumonia; 8 of these were tongue or jaw eases. The German experience 
is very different. Von Beck states that, owing to the injurious after-effects 
upon the respiratory tract, the use of ether has been largely restricted in 
Czerny’s clinic. Gurlt reports 52,177 cases, with 30 eases of pneumonia and 
15 deaths.- We usually had three or four cases each year at the Johns Hopkins 
Hospital. Czerny suggests that the relation of these ether pneumonias to 
abdominal operations is associated with the pain on coughing, which leads to 
an accumulation of secretion, and through this-to retention or aspiration pneu¬ 
monia. Among the various views brought forward to account for it are the 
rapid evaporation of the ether, causing chilling of the pulmonary tissues, chill¬ 
ing of the patient at the time of operation, infection from the inhaler, and 
direct action of the ether. 

The probability is that the prolonged etherization lowers the vitality of 
the tissues of the finer bronchi and permits the pathogenic organisms (which 
arc almost always present) to do their work. The pneumonia is more fre¬ 
quently lobular than lobar. Neuwerck, and subsequently Whitney, have sug¬ 
gested thorough disinfection of the mouth and throat before operation. 

Delated Resol ution in Pneumonia. —The lung is restored to its nor¬ 
atal state by tfie liquefaction ahd~aBiorption of the exudate. There are 
cases in which resolution takes place rapidly without any increase in (or, 
indeed, without any) expectoration; on the other hand, during resolution it is 
not uncommon to find in the sputa the little plugs of fibrin anfl leucocytes 



186 


SPECIFIC INFECTIOUS DISEASES. 


■which have been loosened from the air-cells and expelled by eoughihg. A 
variable time is taken in the restoration of the lung. Sometimes within a 
week or ten days the dulness is greatly diminished, the breath-sounds become 
clear, and, so far as physical signs are any (guide, the lung seems perfectly 
restored. It is to be remembered that in any case of pneumonia with extensive 
pleurisy a certain amount of dulness will persist for months, owing to thick¬ 
ening of the pleura. 

Delayed resolution is a condition which causes much ahxietv to the physi¬ 
cian. While it is perhaps more* frequent in debilitated persons, yet it is met 
with in robust, previously healthy individuals, and in cases which have had 
a verv tvpieal onset and course. The condition is stated to bejuost frequent 
in apex pneumonia ,3 Venesection has been assigned as a cause. The solid 
exudate may persist for weeks and yet the integrity of the lung may ulti¬ 
mately be restored. Grissole describes the lung from a patient who died on 
the sixtieth day, in which the affected part shojyed a condition not unlike that 
of the acute stage. 

Clinically, there are several groups of cases: Fiys t. those in which the 
crisis occurs naturally, the temperature falls and remains normal, but the 
local features persist—well-marked flatness with tubular breathing and rale-. 
Resolution may occur very slowly and gradually, taking from two to three 
weeks. ln_n. scoond group of eases the temperature falls byjysis. and with (lie 
persistence of the local signs there is slight fever, sometimes sweats and rapid 
pulse. The condition may persist for three or four weeks, or. as in one of my 
eases, for eleven weeks, and ultimately perfect resolution occur. During all 
this time there may he little or no sputum. The practitioner is naturally 
much exercised, and he dreads lest tuberculosis should supervene. In, a third 
group the crisis occurs or the fever falls by lysis, but the consolidation persi-t* 
and there may he intense bronchial breathing, with few or no rales, or the fetor 
may recur and the patient may din exhausted. In 1 of my 100 autopsie- a 
patient, aged fifty-eight, had died on the thirty-second day from the inilutl 
chill. The right lung was solid, grayish in color, firm, and presented in 
places a translucent, semi-homogeneous aspect. fn these areas the alveolar 
walls were thickened, and the plugs filling the air-cells were undergoing trans¬ 
formation into new connective tissue. This fibroid induration may ..I 

gradually and lie associated with shrinkage of the affected side, and the gradual 
production of a cirrhosis or chronic interstitial pneumonia. 

Ordinary fibrinous pneumonia never terminates in tulierculosis. The in¬ 
stances of caseous pneumonia and softening which have followed an acute 
pneumonic process have been from the outset tuberculous. 

T ermination’ in Abscess. —This occurred in 4 of my 100 autop.-ic-. 
Usually the lung breaks down in limited areas and the abscesses are not 
large, but they may fuse and involve a considerable proportion of a lolio. 
The condition is recognized by the sputum, which is usually abundant and 
contains pus and elastic tissue, sometimes eholesterin crystals and hieinu- 
toidin crystals. The cough is often paroxysmal and of great severity; usu¬ 
ally the fever is remittent, or in protracted eases intermittent in character, 
and there may be pronounced hectic symptoms. When a case is seen for the 
first time it may be difficult to determine whether it is one of abscess of the 
lung or a ldbal empycama which has perforated the lung. 
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. Ganubenb . —This is most coimnonly seen in old debilitated persons. 
It was present in 3 of my 100 autopsies. It very often occurs with abscess. 
The gangrene is associated with the growth of the saprophytic bacteria on 
a soil made favorable by the presence of the pneumococcus or the strepto¬ 
coccus. Clinically, the gangrene is rendered very evident by the horribly 
fetid odor of the expectoration and its characteristic features. In some in- 
ttances the gangrene may be found post mortem when elinicafly there has not 
i been any evidence of»its existence. 

Prognosis. —Pneumonia is the njost fatal of all acute diseases, killing .more 
tha n diph theria, and outranking even consumption as a cause of death. 

Hospital statistics show that the mortality ranges from 20 to 40 per cent. 
Of 1,012 eases at the Montreal General Hospital, the mortality was 20.4 per 
cent. It appears to be somewhat more fatal in southern climates. Of 3,969 
ca-es treated at the Charity Hospital. New Orleans, the death-rate was 38.01 
per cent. The mortality at the Johns Hopkins Hospital has been about 25 
per cent in the whites and 30 f>er cent in the colored. In 704 cases at the 
Pennsylvania Hospital the mortality was 29 per cent. At the Boston City 
Hospital, in 1,443 eases the mortality was 29.1 per cent. It has been urged 
that the mortality in this disease has been steadily increasing, and attempts 
have been made to connect this increase with the expectant plan of treatment 
at present in vogue. But the careful and thorough analysis by C. N. Townsend 
and A. Coolidge, Jr., of 1.000 eases at the Massachusetts General Hospital in¬ 
dicates clearly that, when all circumstances are taken into consideration, this 
conclusion is not justified. 

According to the analysis of 708 eases at St. Thomas's Hospital by Had¬ 
den. II. IV. G. Melvpnzie, and IV. W. Ord. the mortality progressively in- 
reases from the twentieth year, rising from 3.7 per cent under that age to 22 
ier cent in the third decade, 30.8 per cent in the fourth. 47 per cent in the 
iftli. 51 per cent in the sixth, 63 per cent in the seventh decade. Of 465,400 
■a^os collected by E. F. Wells from various sources, 94,826 died, a mortality 
if '.’u.4 per cent. 

The mortality in private practice varies greatly. R. P. Howard treated 
I7u eases with only 6 per cent of deaths. Fusscll has recently reported 134 
■a'os with a mortality of 17.9 per cent. The mortality in children is somc- 
inies very low’. Morrill has recently reported 6 deaths in 123 eases of frank 
inoumonia. On the other hand, Goodhart had 25 deaths in 120 cases. 

Tliei following are among the circumstances which influence the prog- 
ioms ; 


-i gc .—As St urges remarks, the old are likely to die, the young to recover, 
tender one year it is mope fatal than between two ahd five. Fussell lost 5 out 
8 eases in sucklings. At about sixty the death-rate is very high, amounting 
to Hi i or 80 per cent. From the reports of its fatality in some places, one 
nay say that to die of pneumonia is almost the natural end of old people. 

As already stated, the disease is more fatal in the negro than in the 
thito race. 

Previous habits of life and the condition of bodily health at the time of 
j' u ’ attack form the most important factors in the prognosis of pneumonia. 

analyzing a series of fatal cases one is very much impressed with the num- 
" er of cases in which the organs shown signs of degeneration. In 25 of my 
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100 autopsies at the Montreal General Hospital the kidneys showed axtehsivtt 
interstitial changes.' Individuals debilitated from sickness or poor food, Kttrfl 
drinkers, and that large class of hospital patients, composed of robust-loo^|*l 
laborers between the ages of forty-five and sixty, whose organs ghow sigiup3| 
wear and tear, and who have by excesses in alcohol weakened the resdS^y 
power, fall an easy prey to the disease. Very few fatal cases occur in robusija 
healthy adults. 'Some of the statistics given by army surgeons show better 
than any others the low mortality from pneumonia in-.healthy picked men. 
The death-rate in the German army in over 40,000 cases was only 3.0 per cent. 

Certain complications and terminations are particularly serious. The 
meningitis of pneumonia is probably always fatal. Endocarditis is extremely 
grave, much more so than pericarditis. Apart from these serious complica¬ 
tions. the fatal event in pneumonia is due either to a gradual to.xa.nuia or to 
mechanical interference with the respiration and circulation. 

Much stress has been laid of late upon the factor of Icucoci/tosis as an 
element in the prognosis. A very slight or complete absence of a leueocvtn-is 
is rightly regarded as very unfavorable. 

Toxaemia is the important prognostic feature in the disease, to which m 
a majority of the cases the degree of pyrexia and the extent of consolidation 
are entirely subsidiary. It is not at all proportionate to the degree of lung 
involved. A severe and fatal toxiemia may occur with the consolidation of 
only a small part of one lobe. On the other hand, a patient with compli-u* 
solidification of one lung may have no signs of a general infection. The 
question of individual resistance seems to be the most important one. ami 
one secs even most robust-locking individuals fatally stricken within a few 
days. 

Death is rarely due to direct interference with the function of re-pin¬ 
ion, even in double pneumonia. Sometimes it seems to lie cau sed I n the 
jxtensive involvement with oedema of the other parts_of > Jtlie.Iung-. v nn 
ai gorgcrncnf wifh pr ogressive weakness of the right heart. But death is nm-t 
Sequently due to the aetion of the poisons on the vaso-motor centre-, w itli 
progressive lowering of the blood pressure. This is a much more scrion* 
factor than direct weakness of the heart muscle itself. 

Diagnosis. —Xo disease is more readily recognized in a large majorm ni 
the cases. Thoraxternal characters, thejmuta, nnd the physical signs comlmii 
to make one of the clearest of clinical pictures. After a study in the p"-t- 
mortem room of my own and others’ mistakes. 1 think that the ordinnrv lnluii 
pneumonia of adults is rarely overlooked. Errors are particularlv liablet< 
occur in the intercurrent pneumonias, in those complicating chronic slier 
tions, and in the disease *as met with in children, the aged, and drunkard-' 
Ta b s T C u l Q- I ffleumonic phthis is is f requen tly, nnnfnutulml wjtli pneumonia 
Pleurisy_with effusion is, I believe, not often mistaken except in children 
The diagnostic points will be referred to under pleurisy. 

Tu -d ia betes, B nght’a di sease, chrome,JiuauLdiscase, pulmonary phtlii-i' 
a nd .,ca n cer, an acu te , pneumon ia often ends the scene, and is frequently mei 
looked. In these eases the temperature is perhaps the best index, and -bon 1 ' 
more particularly if cough occurs, lead to a careful examination of the lung 
The absence of expectoration and of pulmonary symptoms may make the dinf 
nosis very difficult. 
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^children there are two spec ial .sources .of error; the disease may be 
Jjjjaelvt'm aBked by the cerebral, ayraptoms and the case mistaken for one of 
Smngitis. It is remarkable in these cases how few indications there are of 
iJPmon'ary trouble. The*pther_ condition is pleurisy with effusion, which in 
^ildren often has deceptive physical signs. The .breathing may be intensely 
ijjyilnr and tactile, fremitus may lie present. The exploratory needle is some- 
,imes required to decide the question. In the old and debilitated a knowledge 
hat the onset of pneumonia is insidious, and that the symptoms are ill- 
lefined and latent, should put the practitioner on his guard and make him 
rery careful in the examination of the lungs in doubtful cases. In chronic 
lleoholism the cerebral symptoms may completely mask the local process. As 
mentioned, the disease may assume the form of violent mania, but more com¬ 
monly the symptoms are those of delirium tremens. In any case, rap impulse, 
rapid respiration, and fcyer_are symptoms which should invariably excite 
suspicion of inflammation of the lungs. Under cerebro-spinal meningitis will 
lie found the points of differential diagnosis between pneumonia and that 
disease. 

Pneunionia is rarely confounded with ordinary consumption, but to differ¬ 
entiate acute tuberculo-pneumonic phthisis is often difficult. The case may 
set in. with a chill. It may he impossible to determine which condition is 
]>re«ent until softening occurs and elastic tissue and .tubercle bacilli appear 
iii the sputum. A similar mistake is sometimes made in children. With 
typhoid.fever, pneumonia is not infrequently confounded. There are in¬ 
stances of pneumonia with the local signs well marked in which the patient 
rapidly sinks into what is known as the typhoid state, with dry tongue, rapid 
pulse. and diarrluca. Unless the case is seen from the outset it may be very 
ditlicult to determine the true nature of the malady. On the other hand, 
there are cases of typhoid fever which set in with symptoms of lobar pneu¬ 
monia—the so-called pneumo-typlm-. It may be impossible to make a differ¬ 
ential diagnosis in such a case unless the characteristic eruptioh occurs or the 
Widal-reaeiion be given. 

Prophylaxis. —We do not know the percentage of individuals who hai.,„. 
tlic pneumococcus normally in the secretions of the mouth and throat. In a 
great majority of eases it is an auto-infection, and the lowered resistance due 
to exposure or to alcohol, or a trauma or ameslhetization, simply furnishes 
conditions which favor the spread and growth of a parasite already present. 
Individuals .who-have already had pneumonia should be careful.to keep the 
teet h ip grind condition, and the mouth and throat in as healthy a state as pos¬ 
sible. Antiseptic niQutli washes may be-used. 

We know practically nothing of the conditions under which the pneumo- 
coeeus lives outside the body, or how it gains entrance in healthy individuals. 
The sputum of each case should he very carefullv disinfectal. In institutions 
the cases should be isolated. 

Treatment. —Pneumonia is a self-limited disease, which can neither be 
nhorted nor cut short by any known means at our command. Even under 
flic most unfavorable circumstances it may terminate abruptly and naturally. 
A patient was admitted to the Philadelphia Hospital on the evening of the 
seventh day after the chill, in which he had been seen by one of my assistants, 
who had ordered him to go to a hospital. He remained, however, in his house 
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alone, without assistance, taking notliina but a little milk and bread and 
whisky, and was brought into the hospital by the police m a condition of 
active delirium. That night his temperature was 105 and his pulse abm« 
120 In his delirium he tried to escape through the window of the ward. 
The following morning-the eighth day-thc crisis occurred, and the tem¬ 
perature was below 98°. The entire lower lobe of the right side was found 
involved, and he entered upon a rapid convalescence So also, under the 
favoring circumstances of good nursing and carefuj, ,di£t, the experience 
many physicians in different lands has shown that pneumonia runs its com-, 
in a definite time, terminating sometimes spontaneously on the third or the 
fifth day, or continuing until the tenth or twelfth. 

There is no specific treatment for pneumonia. The young practitioner 
should bear in mind that patients are mo£p often damaged than helped by 
the promiscuous drugging, which is still prevalent. 

1 General Management of a QsK^fie same careful hygiene of im¬ 
bed and of the sick-room should be carried out as in typhoid fever. Mh.-n 
conditions are favorable the bed may be wheeled into the open air. The 
patient should not be too much bundled up with clothing. l*or the heavy 
flannel undershirts should be substituted a thin, light flannel jacket, open 
in front, which enables the physician to make his examinations without unnec¬ 
essarily disturbing the patient. The room should he bright and light, letting 
in the sunshine if possible, and thoroughly well ventilated. Only one or Uo 
persons should be allowed in the room at a time. Even when not called lor 
on “account of the high fever, the patient should be carefully sponged o.uli 
day with tepid water. This should lie done with as little disturbance as po~i- 
ble Special care should be taken to keep the mouth and-gums cleansed 

2. Diet.— Plain water, a pleasant table water, or lemonade should lie ; 
given freely. When the patient is delirious the water should be given at 
fixed intervals. The- food should be liquid, consisting chiefly of milk, eitla r 
alone or, better, mixed with food prepared from some one of the cereals, and 

ejm, either soft boiled or raw. . , 

"3. Special Treatment. —Certain measure' are believed to have an mini- 
ence in arresting, controlling, or cutting short the disease. It is very chih- 
cult for the practitioner to arrive at satisfactory conclusions on this question 
in a disease so singularly variable in its coui-'C. How natural, when on tlie 
third or fourth day the”crisis occurs-and convalescence sets in, to attribute 
the happy result to the effect of some special medication! How easy to forget 
that the same unexpected early recoveries occur under other conditions! 11 
following are among the measures which may be helpful: 

(a) Bleeding .—The reproach of Van Helmont, that “a bloody Hob" 1 
presides in the chairs of medicine,'’ can not. be brought, against this gem i ■> 
tion of physicians. Before Louis’ iconoclastic paper on bleeding in pneu¬ 
monia it would have been regarded as almost criminal to treat a case withoii 
venesection. We employ it nowadays much more than we did a few y ,,;l1 * 
ago, but more often late in the disease than early. To bleed at the very om| 
impbust, healthy individuals in whom the disease sets in with great inteiM 
and high fever is, I believe, a good practice. I have seen instances in whs > 
it was very beneficial in relieving the pain and the dyspnoea, reduping ,hL 
temperature, and allaying the cerebral symptoms. 
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(b) ' Drug s .—Certain drugs arc credited with the power of reducing the 
intensity and shortening the duration of the attack. Among them vqratrum 
vi ride still holds a place, doses of ffl ij-v of the tincture given every two hours. 
T artar emetic—a remedy which had great vogue some years ago—is now 
very rarely employed. To a third drug, digitalis, has been attributed of late 
great power in controlling the course of the disease. I’etresco gives at one 
time as much as from 4 to Ig .grammes of the powdered leaves, and claims 
that these colossal doses are specially efficacious in shortening the course of 
the disease and diminishing the mortality. 

(c) Antipneumococcic Scrum. —Anders’ recent analyses of the reported 

cases do not give a very favorable impression of the value of the sera at present 
in use. More perhaps may be expected from the polyvalent serum of Romer, 
but even with it 4 of the 24 qases treated in Curschmann’s clinic died 
(Pussier). jf. . 

4. Symptomatic Treatms>$-^-(«) To relieve the Pain. —The stitch in 
the side at onset, which is somefithe^b agonizing, is best relieved by a hypo¬ 
dermic injection of a quarter of a gtain of morphia. When the pain is less 
intense and diffuse over one side, the l’aquelin cautery applied lightly is very 
efficacious, or hot or cold applications may be tried. When the disease is 
fairly established the pain is not, as a rule, distressing, except when the 
patient coughs, and for this the Dover's powder may be used in 5-grain doses, 
according to the patient's needs, llot poultices, formerly so much in use, re¬ 
lieve the pain, though not more than the cold applications. For children they 
are often preferable. 

(6) To combat the Toxcemia. —Until we have a specific, either drug or 
the product of the ^bacteriological laboratory, which will safely and surely 
L neutralize the toxins of the disease, we must be content with measures which 
promote the elimination of the poixms. Unfortunately, we know very little 
of the channels by which they are got rid of, but on general principles we may 
suppose them to be the skin, the kidneys, and the bowels. By .tire t epid p r 
tha-cold bath not only is the action of the skin promoted, but the vaso-mofcr 
i centres are stimulated. Abundance of water should be given to promote the 
flow of urine, and the saline infusion seems to act helpfully yi this way. 
The bowels should be kept freely open by saline laxatives. 

(c) The third and all-important indication in the treatment of pneu¬ 
monia is to support the circulation. We.can not at present separate the effects 

the fever from those of the toxins. It is possible, indeed, as some suppose, 
that the fever itself may be beneficial. Undoubtedly, however, high and pro¬ 
longed pyrexia is dangerous to the heart, and should be combated. For this 
oar most trusty weapon is hj]tlrgU\crapy, which in* pneumonia is used in sev¬ 
eral different ways. The ice-bag to. the. Affected side is one of the most con¬ 
venient and serviceable. Tt. allays the pain, reduces the fever slightly, and. 
as a rule, the patient says he feels very much more comfortable. Broad, fiat 
ice-bags are now easily obtained for the purpose, and if these are not available 
an iep ponLtiep can be readily made, and by the use of oil-silk the clothing 
an, l bedding of the patient can be protected from the water. Cold sponging is 
jj 10 best form of hydrotherapy to employ as a routine measure. When done 
limb by limb the patient is but little disturbed, and it is refreshing and bene- 
ficial. With very pronounced nervous symptoms and persistent high tempera- 
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ture. or withJvyperpy rcxia, a cold bath of ten minutes’ duration may be given. 
Probably the very best effect of the hydrotherapy is in the stimulating effect 
on the vaso-motor centres. The dusky skin, increasing cyanosis, increasing 
shortness of breath, with signs of oedema of the lungs, and the rapid, small, 
soft pulse, tell of a progressive lowering of the blood tension. Digitalin given 
hypodermically in full doses. Vt-A gr,, and strychnine, -jV-vV gt-, are the 
most satisfactory drugs to support the blood pressure. Camphgr and caffein 
and musk, are also of value. The effect of adrenalin, eyen.in intravenous injue- _ 
tion, is too transitory to be ot' any value. Alcohol doe# not seem to raise the 
blood pressure in fever, and the studies of Briggs ancTCook in my wards would 
indicate that it is not of much value in progressive vaso-motor collapse. This 
does not mean, however, that it may not have a value in the fever, and I 
should be sorry to give up its u>e in the severer forms of eqforic and of pneu¬ 
monia. Saline infusions promote elimination and may hip.in..tiding over 
a period of .vascular depression. A litre may he allowed'to run by gravity 
beneath the skin, and if necessary may bo related two or-three times in the 
twenty-four hours. 

O-cjjjni Get *.—It is doubtful whether the inhalation of oxygeu-in pneu¬ 
monia is really beneficial. The work of Lorraiii-Smith suggests, indeed, 
that it may under certain circumstances he positively harmful, lie has shown 
experimentally that oxygen may lie a serious irritant, actually producing 
inflammation of the lungs. Tf we are justified in applying his results to man, 
there can be but little doubt that the administration of oxygen may not he 
entirely." harmless,'' as stated in pre\ ion.- editions of this work. If the te nsion 
of the-oxygen breathed rises to SO per cent of an atmosphere, which it might 
easily do in certain methods of administration, it may Jie injurious. When 
used it should be allowed to flow gently from the nozzle held at a little dis¬ 
tance. in which way it is freely diluted with air. 

Treatment of Complications. —1 f the fever persists it is important to look 
out for plejjrisy, particularly for the meta-pnciimonic empyema. The explora¬ 
tory needle should be used if necessary. A sero-fibrinous effusion should he 
aspirated, a purulent opened and drained. In a complicating pericarditis with 
a large effusion aspiration may he necessary. Delayed resolution is a difficult 
condition to treat. Eibrotysin, 2.5 ee. every other day, has been used suc¬ 
cessfully in a few cases (Crofton). 


XVI. DIPHTHERIA. 

Definition.—A specific infectious disease, characterized by a local fibrinous 
exudate, usually upon a mucous membrane, and by constitutional symptoms 
due to toxins produced at the site of the lesion. The presence of the Kl"bs- 
Loeffler bacillus is the etiological criterion by which true diphtheria is distin¬ 
guished from other forms of membranous inflammation. 

The clinical and bacteriological conceptions of diphtheria are at pri-ent 
not in full accord. On the one hand, there are cases of simple sore tin oat 
which the bacteriologists, finding the Klehs-Loelllcr bacillus, call true diph¬ 
theria. On the other hand, cases of membranous, sloughing angina, diag¬ 
nosed by the physician as diphtheria, are called by the bacteriologists, i® 
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Uic auspice ol the KlcbB-Loeffler bacillus, pseudo-diphtheria or diphtheroid 
angina. The term diphtheroid mayi be used for the present to designate (hose 
forms in. .\tlucJ!t.lUs.. JQebs-Loefflcr -bacillus is not present. Though usually 
milder, severe constitutional disturbance, and even paralysis, may follow these 
so-caljed pseudo-diphtheritic processes. 

For an exhaustive discussion on every aspect of the disease the reader is 
referred to the splendid monograph, edited by Nuttall and* Graham-Smith, 
Cambridge, 1908. . 

History. —Known in the East for centuries, and referred to in the Baby¬ 
lonian Talmud, it is not until the first century a.d. that an accurate clinical 
account apirears in the writings of Aretams. The paralysis of the palate was 
recognized by /Elius (sixth century A.n.). Throat pestilences are mentioned 
in the Middle Agee. Severe epidemics occurred in Europe in the sixteenth 
and seventeenth centuries, particularly in Spain. In England in the latter part 
of the eighteenth century it was described by Fothergill and lluxham, and in 
America by Bard. Washington slied of the disease. Ballonius recognized the 
affection of the larynx and trachea in 1702, Home in Scotland described it 
as $nup. The modern description elates from Bretonneau, ot Tours (1826), 
who gave to it the name diphthcrite. Throughout the nineteenth century it 
prevailed extensively in all known countries, and it is at present everywhere 
epidemic. After innumerable attempts, in which Klebs took a leading part, 
the peculiar organigm of the disease was isolated by Loeffler. The toxin was 
next determined by the work of Roux, Yersin, and others, and finally the anti¬ 
toxin was discovered by Behring. As told by Loeffler in the above-mentioned 
volume, the story is one of the most brilliant of the achievements of scientific 
medicine. , 

Etiology. —Everywhere endemic in large centres of population the disease 
becomes at times epidemic. It is more prevalent on the continent of Europe 
than in Great Britain, and Ireland has less than other countries. The large 
cities of the United States have been much afflicted, and wide-spread epidem¬ 
ics have occurred in country districts. Pandemics occur cyclically, at irregu¬ 
lar intervals, under conditions as yet imperfectly known. Dry seasons seem 
to favor the disease, which, like typhoid fever, shows an autumnal .prevalence. 

Modes of Infection. —The disease is highly contagious. The bacilli may be 
transmitted (a) from one person to another; few diseases have proved more 
fatal to physicians and nurses, (b) Infected articles may convey the bacilli, 
'diich may remain alive for many months; scores of well-attested instances 
b»\o been recorded of this mode of transmission, (e) Persons suffering from 
•typical forms of diphtheria may convey the disease; nasal catarrh, mem¬ 
branous rhinitis, mild tonsillitis, otorrhcea may be’caused by the diphtheria 
bacilli, and from each of these sources cases have been traced, (d) From the 
throats of healthy contacts—diphtheria carriers, persons who present no signs 
°f the disease, the bacilli have been obtained by culture; instances of this 
Method have multiplied of late in the literature, and a list is given by Graham- 
®mit It. Even healthy children without any naso-pharvngeal catarrh, 

Jho have not been in contact with the disease, may in large cities harbor 
P e bacilli. In 1,000 children from the New York tenements Sholley found 
r "ith virulent and 38 with non-virulent bacilli. Long after recovery has 
"W place virulent bacilli have been isolated from the throat. It is impor- 
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taut to bear in mind under <1 and e that it is only persons who harbor ||| C 
virulent forms who are capable of transmitting the disease. In schools (he 
interchange of articles, such as sweets, pencils, etc., and the habit which 
children have of putting everything into their mouths afford endless oppor¬ 
tunities for the transmission of the disease. As Westbrook remarks, diph¬ 
theria is transmitted usually by almost direct exchange of the flora of tlu> 


nose and mouth. (/) Numerous epidemics have bee^ traced to milk, since 
Power in 1878 determined this method of spread. Virulent bacilli have been. 


found in the milk, and Dean and Todd and Ashby have found virulent organ¬ 
isms in the acquired lesions on the teats of cows, (g) A few instances of 


accidental infection from cultures and through animals are on record. 


Air borne infections, through sewer gas, soil, drains, dust, etc., are not 
now held to occur. The disease may be transmitted by direct inoculation. 
Predisposing Causes.— tAge is the most important. Sucklings are not often 


attacked, but Jacobi saw three cases in the new-born. Early in the scioml 
year the disposition increases rapidly, and'continues at its height until the 
fifth year. At Baginsky's clinic, Berlin, among 2,711 cases, 1,225 occurred 
from the second to the fifth years inclusive. In New York between 1891-19011 


among the deaths 80.8 per cent occurred under five, 17 per cent between live 
and ten—figures which show the extraordinary preponderance of the disease 
among children. Girls are attacked in slightly larger numbers than laris. 
November, December, and January are the mouths of greatest prevalence in 
tluTTTnitcd States; in London the months of October and November. 


■ Soil and altitude have little or no influence on the prevalence of the dis¬ 
ease; nor does race play an important role. Individual susceptibility is a 
very special factor; not only do very many of those exposed escape, but even 
those, too, in whose throats virulent bacilli lodge and grow. 

The Klebt-Loeffler bacillus occurs in a large number of all suspected cases 
—72 per cent, based upon an analysis of 27,000 cases in the literature by 
Graham Smith. It is found chiefly in the false membrane, and does not 
extend into the subjacent mucosa. In the majority of instances the organ¬ 
isms are localized, and only a few penetrate into the interior. Post mortem 
in many instances the bacilli are found in the blood and in the internal 
organs. Occasionally they are found in the blood during life. It may be tin 
predominating or sole organism in the broncho-pneumonia so common ir 
the disease. Outside the throat, the common site of itB morbid action, tin 
Klebs-Loefller bacillus has teen found in diphtheritic conjunctivitis, irt.otitis 
media, sometimes in wound diphtheria, upon the genitals, in fibrinous rlii 
nitis, and in an attenuated condition by Howard in a case of ulccrati' 1 
endocarditis. 


Moju'HOLOOIcax Characters. —The bacillus is non-motile, varies fmii 
2.5 to 3 n in length and from 0.5 to 0.8 /t in thickness. In appearance it i 
multiform, varying from short rather sharply pointed rods to irregular bi/.arr 
forms, with one or both ends swollen, and staining more or less uncvcnl 
and intensely. Westbrook recognizes three main types—granular, barred, an 
solid staining. Branching forms are occasionally met with. The bacilla 
stains in sections or on the cover-glass by the Gram method. 

, It grows best upon a mixture of glucose bouillon and blood sci'in 
(Loeffler), forming moderate-sized, elevated, grayish-white colonies vrd 
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opaque centres. It grows also upon all the ordinary culture media. The 
growth usually ceases at temperatures below 20° C. 

The bacillus is very resistant, and cultures have been made from a bit of 
membrane preserved for five months in a dry cloth. Incorporated with dust 
and kept moist, the bacilli were still cultivable at the end of eight weeks; 
kept in a dried state they no longer grew at the end of this period (Ilitter). 

Variation in,Virulence. —The Klebs-Loeffler bacillus evidently has very 
varying grades of wnilence down even to complete absence of pathogenic 
elfects. The name psbudo-bacillus of diphtheria should not be given to 
this avirulent organism. For testing the virulence the guinea-pig is used, 
being most susceptible to the poison. For a gross test an amount of a 
forty-eight-hour bouillon culture equalling one-half per cent of the weight 
of the animal is injected subcutaneously. Park and Williams obtained a 
bacillus of such extraordinary virulence that 0.005 cc. of a filtered bouillon 
culture killed a 500 gramme guinea-pig in seventy-two hours. “ A fully 
virulent culture is one which dauses the death of a guinea-pig within three 
days or less; a culture of medium virulence one which causes the death of 
the animal in from three to five days. Cultures which only produce local 
necrosis and ulceration or death after a greater number of days mav be con¬ 
sidered ns of slight virulence” (J. H. Wright). At the seat of the inocula¬ 
tion there is local necrosis with fibrinous exudate which contains the bacilli, 
and there is also a more or less extensive oedema of the subcutaneous tissue. 

The Presence of tiie Ivi.ers-Loeffler Bacillus in Non-jiembranous 
Angina and in IIkaltiiy Throats.— The bacillus has been isolated from 
cases which show nothing more than a simple catarrhal angina, of a mild type 
without any membrajie, with diffuse redness, and perhaps huskiness and signs 
of catarrhal laryngitis. In other cases the anatomical picture may be that of 
a lacunar tonsillitis. 

The organisms may be met with in perfectly healthy throats, particularly 
in persons in the same house, or the ward attendants and nurses in fever 
hospitals. 

Following an attack of diphtheria the bacilli may persist in the throat or 
nose after all the membrane has disappeared for weeks or months—even 15 
nonths. In explanation of this persistence Councilman has called attention 
:o the frequency with which the antrum is affected. 

Toxin of the Klebs-Loeffler Bacillus. —Roux and Yersin showed 
hat a fatal result following the inoculation with the bacillus was not caused 
>y any extension of the micro-organisms within the body; and they were 
enabled in bouillon cultures to separate the bacilli from the poison. The toxin 
<o separated killed with very much the same effects as those caused by the 
inoculation of the bacilli; the pseudo-membrane, however, is not formed. 
These results were confirmed by many observers, particularly by Sidney Mar¬ 
tin, who separated a toxic albumose. The precise composition of the body 
uid whether it is a proteid at all is still doubtful; certain authorities, how- 
Bvor, believe that it belongs to the enzymes, possessing as it does many attri¬ 
butes in common with them. 

Susceptible animals may be rendered immune from diphtheritic infection 
by injecting weakened cultures of the bacillus or, what is better, suitable doses 
°f the diphtheria toxin. The result of the injections is a febrile reactioit 
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which soon passes away and loaves the animal less snsceptible to the poison or 
the living bacilli. By repeating and gradually increasing the quantity of 
poison injected a high degree of immunity can be produced in large animals 
(goat, horse). 

The Bacteria associated with the Diphtheria Bacillus. —The most 
common is the streptococcus pyogenes. Others, in addition to the organisms 
constantly found in the mouth, arc the micrococcus lanceolatus, the bacillus 
coli, and the staphylococcus aureus and albus. Of these, probably the strcplo- 
coccus pyogenes is the most important, as cases of general infection with this 
organism have been found in diphtheria. The suppuration in the lymph- 
glands and the broncho-pneumonia are usually (though not always) caused la¬ 
this organism. 

Pseudo-Diphtheria Bacillus. —Bacillus Xerosis .—As mentioned above, 
the Klebs-Loefller bacillus varies very much in its virulence, and it exists in a 
form entirely devoid of pathogenic properties. This organism should not, 
however, be designated pseudo-diphtheria bacillus. The name should be con¬ 
fined to bacilli, which, though resembling the diphtheria bacillus, differ from 
it not only by absence of virulence, hut also by cultured peculiarities. A 
similar bacillus, showing, however, certain cultural differences from file 
pseudo-diphtheria bacillus, lias been repeatedly found in the conjunctival sic 
in health and disease (if. xerosis). Organisms having the morphology of 
the diphtheria bacillus, but devoid of virulence, probably belonging to (In¬ 
group of pseudo-diphtheria and xerosis bacilli, have been described in human 
beings in association with a number of diseases, such as Egyptian dysentery 
(Kruse and Pasquale); they have been demonstrated upon the skin, in the 
crusts of variola pustules, and in impetigo, in sputum, iiv pneumonia (Kru.-< i , 
Ohlmacher), in gangrene of the lung (Babes), in ulcerative endocarditis 
(Howard), in ascitic fluid (Harris), in pus from pyuria (Bergcy), in ozama 
(Wilder), and in tuberculosis (Schultz and Eh ret). Other varieties of 
pseudo-bacillus, described by Ituediger and Alice Hamilton, possess a virulence 
sufficient to cause severe lesions in man and death in inoculated animals. In 
such cases the antitoxin had no influence on the infection, but animals recov¬ 
ered upon tjic injection of an immune serum prepared from these bacilli. 

Diphtheroid Inflammations. —Under the term diphtheroid may be group'd 
those membranous inflammations which are not associated with the Klchs- 
Loeffler bacillus. It is perhaps a more suitable designation than pscudo-dipli- 
theria or secondary diphtheria. As in a great majority of cases the strepto¬ 
coccus pyogenes is the active organism, the term “ streptococcus diphtheritic" 
is often employed. The name “ diphthcritis ” is liest used in an anatoms al 
sense to designate an inflammation of a mucous membrane or integumentary 
surface characterized by necrosis and a fibrinous exudate, whereas the term 
“diphtheria” should bo limited to the disease caused by the Klcbs-Lnelllri 
bacillus. The proportion of cases of diphtheroid inflammation varies greatly 
in the different statistics. Of the large number of observations made by rad 
ind Beebe (5,611) in New York, 40 per cent were diphtheroid. Figures l'r<*n 
other sources do not hIiow so high a percentage. 

It is not to be inferred from these statistics that any considerable nuiiil"' 
of the cases which present the appearances of typical and characteristic pd 
mary diphtheria are due to other micro-organisms than the Klebs-fsadk 
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bacillus! Nearly all such cases, when carefully examined by a competent bac¬ 
teriologist, are found to be due to the diphtheria bacillus. It is the less char¬ 
acteristic cases, with more or less suspicion of diphtheria, which are most 
likely to be caused by other bacteria than the Klcbs-Loelller bacillus. It is 
dlso to be remembered that in the routine examination of a large number of 
cases for boards of health and diphtheria wards of hospitals, some cases of 
genuine diphtheria may escape recognition from lack of such repeated and 
thorough bacteriologie|l tests as are sometimes required for the detection of 
cases presenting unusual difficulties. 

Conditions under which tiib Diphtheroid Affection occurs. —Of 
450 cases (Park and Beebe), 300 occurred in the autumn months and 150 in 
the spring; 15)8 occurred in children from the first to the seventh year. In a 
large proportion of all the cases the disease develops in children, and can be 
differentiated from diphtheria proper only bv the bacteriological examination. 
In many of the cases it is simply an acute catarrhal angina with lacunar ton¬ 
sillitis. 

The-d ipht i hw oi d i nfl a mmati ons arc particularly prone to develop in connec¬ 
tion with tha-acuta fevers. 

(a) Scarlet Fever. —In a large proportion of the cases of angina in scar¬ 
let fever the Klebs-Loefller bacillus is not present. Booker has reported 11 
cases complicating scarlet fever, in all of which the streptococci were the pre¬ 
dominant organisms. Of the 450 eases of Park and Beebe, 42 complicated 
scarlet fever. The angina of this disease is not always, however, due to the 
streptococcus. Where diphtheria is prevalent and opportunities are favorable 
for exposure, a large proportion of the cases of membranous throats in scarlet 
fever may bo genuine diphtheria, as is shown by the statistics of Williams and 
Morse in the Boston City Hospital. Here, of 97 cases of scarlet fever, mem¬ 
branous angina was present in 35; in 12 with the Klebs-Loefller bacillus, and 
in 23 with other organisms. Morse reports 99 cases of angina in scarlet fever 
in which 7G were diphtheritic. This large proport ion of cases in which scar¬ 
let fever was associated with true diphtheria is attributed to local conditions 
in the hospital. 

(b) Measles. —Membranous angina is much loss common in this disease. 
It occurred in fi of the 450 diphtheroid cases in New York. Of 4 cases with 
severe membranous angina at the Boston City Hospital, 1 only presented the 
Klebs-Loefller bacillus. 

(c) Whooping-cough may also be complicated with membranous angina. 
The bacteriological examinations have not been very numerous. Eseherich 
gives 4 cases, in all of which the Klebs-Loefller baiyllus was found. 

(d) Typhoi<i_.Fever. —Membranous inflammations in this disease are not 
v *“ry infrequent; they ma^-accur in ilia-throat, the pelvis of the kidney, the 
bJilidgr, or the intestines. The complication may be caused by the Klebs-Loef- 
fh»r bacillus, which was present in 4 cases described by Morse. It is frequently, 
however, a streptococcus infection. 

Ernst Wagner has remarked upon the greater frequency of these mem¬ 
branous inflammations in typhoid fever when diphtheria is prevailing. 

ClinicalFeatures, of tkaHiphthcroid Affection. —The cases, as a rule, are 
wilder, and the mortality is low, only 2.5 per cent in the 450 cases of Park 
®U1 Beebe. The dimbtheroid inflammations nnmnlioatin<r tlio snooifin fnvtav 
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are, however, often very fatal, and a general streptococcus infection w by no 
means iufrequent. As in the Klebs-Loeffler angina, there may be only a simple 
catarrhal process. In other instances the tonsils are covered with a creamy, 
pultaceous exudate, without any actual membrane. An important group may 
begin as a simple lacunar tonsillitis, while in others the entire fauces and ton¬ 
sils are covered, by a continuous membrane, and there is a foul sloughing 
angina with intense constitutional disturbance. t 

Are the diphtheroid cases contagious? General clinical experience war¬ 
rants the statement that the membranous angina associated with the fevers 
is rarely communicated to other patients. The health department of New 
York does not keep the diphtheroid cases under supervision. Their inves¬ 
tigation of the 450 diphtheroid cases seems to justify this conclusion, l’ark 
and Beebe say that “ it did not seem that the secondary eases were any lc-s 
liable to occur when the primary case was isolated than when it was not.” 

Sequela of the Diphtheroid Angina .—The usual mildness of the disease 
is in part, no doubt, due to the less frequent systemic invasion. Some of the 
worst forms of general streptococcus infection are, however, seen in this dis¬ 
ease. There are no peculiarities, local or general, which can be in any way 
regarded as distinctive; and even the most extensive paralysis may follow au 
angina caused by it. 

Morbid Anatomy.— Distribution’ or Membrane.— A definite membrane 
was found in 127 of the 220 fatal Boston cases, distributed ns follows: tonsils, 
65 cases; epiglottis, 60; larynx, 75; trachea, 66; pharynx, 51; mucous mem¬ 
brane of nares, 43; bronchi, 42; soft palate, including uvula, 13; oesophagus, 
12; tongue, 9; stomach, 5; duodenum, 1; vagina, 2; vulva, 1; skin of ear, 1; 
conjunctiva, 1. An interesting point in the Boston investigation was the great 
frequency with which the accessory sinuses of the nose were found to be in¬ 
fected. In the fatal cases, the exudation is very extensive, involving the uvula, 
the soft palate, the posterior nares, and the lateral and posterior walls of the 
pharynx. These parts are covered with a dense pseudo-membrane, in places 
firmly adherent, in others beginning to separate. In extreme cases the necro¬ 
sis is advanced and there is a gangrenous condition of the parts. The mem¬ 
brane is of a dirty greenish or gray color, and the tonsils and palate may be in 
a state of necrotic sloughing. The erosion may be deep enough in the tonsils 
f to open the carotid artery, or a2fal.se aneurism may be produced in the deep 
tissues of the neck. The nose may bo completely blocked by the false mem¬ 
brane, which may also extend into the conjunctive and through the Ku-ta- 
chian tubes into the middle ear. In eases of laryngeal diphtheria the exudate 
in the pharynx may be extensive. In many cases, however, it is slight upon 
the tonsils and fauces and abundant upon the epiglottis and the larynx, winch 
may be completely occluded by false membrane. In severe cases the exudate 
extends into the trachea and to the bronchi of the third or fourth dimension. 

In all these situations the membrane varies ycry much in consistence, 
de pend ing greatly upon the stage at which death has taken place. If death 
has occurred e arly, it is.firm and closely adherent; jfjate, it is soft,, shreddy 
and read ily detached. When firmly adherent It is torn off with difficulty mic 
leaves an abraded mucosa. In the most extreme cases, in which there is e\len 
sive necrosis, the parte-look-gangrenous. In fatal cases the lymphatic-gbn" 1 
of fha neck are enlarged, and there is a general infiltration of the tissues wifi 
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arum; the salivary glands, too, may be swollen. In rare instances the mem¬ 
brane extends to the gullet and stomach. 

On inspection of the larynx of a child dead of membranous croup the rima 
is seen filled with mucus or with a shreddy material which, when washed off 
carefully, leaves the mucosa covered by a thin grayish-yellow membrane, which 
may be uniform or in patches. It covers the ary-epiglottic folds and the true 
cords, and may be continued into the ventricles or even into the trachea. 
Above, it may inxfilsAihe. epiglottis. It varies much in consistency. I have 
seen fatal cases in which the exu dation was not actually membranous, but 
raiher friable and granular. It may form a thick, even stratified membrane, 
which fills the entire glottis. The exudation may extend down the trachea 
and into the bronchi, and nmy pass beyond the epiglottis to the fauces. Usu¬ 
ally it is readily stripped off from the mucous membrane of the larynx and 
leaves exposed the swollen and injected mucosa. On examination it is seen 
that the fibrinous material has involved chiefly the epithelial lining and has not 
greatly infiltrated the subjacent tissues. 

We owe largely to the labors of Wagner, Weigert, and more particularly to 
the splendid work of Oertel, our knowledge of the histological changes which 
take place in diphtheria. The beginning of the lesion is due to the toxic action, 
of the bacilli growing in the throat. The primary-lesion is a necrosis and 
degeneration of the epithelial tissues. The organisms grow, not in the living, 
but in the necrotic tissues. 1 The first step is necrosis of- the-eprthelium, often 
qncceded=-by-.active-proliferation of the nuclei of the cells, which become 
changeijjalft icfraclive hyaline masses. From the structures below an inflame 
matory^exudaih-wh-in fibrin factors is poured out, and fibrin is formed when 1 
this comes in contact with the necrotic epithelium. 

The.following are the important changes in the other organs: 

Heart. —Fatty degeneration is found in a majority of the cases. It may 
precede the more advanced degeneration, in which the sarcous elements become 
swollen and converted into hyaline masses. There is a primary, acute, inter¬ 
stitial myositis, and also a form secondary to degeneration of the heart muscle, 
to which it is possible that some of the cases of fibrous myocarditis are due. 
Pericarditis and endocarditis are rare; endocarditis was present in 7 of 220 
eases at the Boston City Hospital. Tire diphtheria baeilli have been found in 
the vegetations. 

' Tlrnj’imilONABV complications arc the most important, and death is due 
| to them as often as to the throat lesion. 1 Broncho-pneumonia, or, as Council- 
nan terms it, acinous pneumonia, is the most common, and was present in 131 
f I lie 220 Boston eases. Acute lobar pneumonia is rare. The pneumococcus 
s the principal agent in producing the lung infection. The streptococci and 
he diphtheria bacilli are frequently met with. 

Kidneys^—-T he lesions, which are due to the action of the toxins, not to 
he presence of bacteria, vary from simple degeneration to an intense nephritis. 
There is no specific type of lesion. Inteigjitial and glomerular nephritis are 
11,ls t common in the older subjects. Degenerative changes are present in a 
lar go proportion of all the fatal cases. 

The liver, and the spleen show the degenerative lesions of the acute 
elections. 

flenerol infection is common, and is about equal with the streptococcus and 
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the diphtheria bacillus. It occufs generally in the grave septic eases,‘in which 
type of eases the former organism is more frequently met with. 

S ymptoms. —The period of incubation is “from two to seven,days, often- 
est two.” 

The initial symptoms are those of an ordinary febrile attack—^slight-chilli- 
ness, fever, and aching pains in the back and limbs. In mild cases these symp. 
toms are trifling, and the child may not feel ill enough to go to bed. Usually 
the temperature rises within the first twenty-four hours'to 102.5° or 103°; in- 
severe cases to 104°. In young children there may be convulsions at (lie 
outset. 

Pharyngeal Diphtheria. —In a typical case there is at first redness of 
the fauces, and the child complains of slight difficulty in swallowing. The 
membrane first appears upon the tonsils, and it may be a little difficult to dis¬ 
tinguish a patchy diphtheritic pellicle from the exudate of the tonsillar rrvpk 
The pharyngeal mucous membrane is reddeiifcd, and the tonsils themselves are 
swollen. By the third day the membrane has covered the tonsils, the pillars of 
the fauces, and perhaps the uvula, which is thickened and (edematous, and 
may fill completely the space between the swollen tonsils. The membrane may 
extend to the posterior wall of the pharynx. At first grayish-white in color, 
it changes to a dirty gray, often to a yellow-white. It is firmly adherent, and 
when removed leaves a bleeding, slightly eroded surface, which is soon covered 
by fresh exudate. The glands in the neck are swollen, and may be tender. 
The general condition of a patient in a case of moderate severity is usually 
good; the temperature not very high, in the absence of complications ranging 
from 102° to 103°. The pulse range is from 100 to 120. The local condition 
of the throat is not of great severity, and the constitutional depression is slight. 
The symptoms gradually abate, the swelling of the neck diminishes, the mem¬ 
branes separate, and from the seventh to the tenth day the throat becomes clear 
and convalescence sets in. 

Clinically atypical forms arc extremely common, and I follow here Koplik's 
division: 

(а) There may be no local manifestation of membrane, but a simple catar¬ 
rhal angina«associatcd sometimes with a croupy cough. The detection in there 
cases of the. Klebs-Tioeftler bacillus can alone determine the diagnosis. Such 
cases arc of great moment, inasmuch ns they may communicate the severer 
disease to other ohildren. 

(б) There are cases in which the tonsils are covered by a^pultaccous exu¬ 
date, not a consistent membrane. 

(c) Cases presenting a punctate’'form of membrane, isolated, and usually 
on the surface of the tonsils. 

( d ) Cases which begin and often run their entire course with the lucal 
picture of a typicaKflacunar amygdalitis; They may be mild, and the lucal 
exudate may not extend, but in other cases there are rapid development of 
membrane, and extension of the disease to the pharynx and the nose, with 
severe septic and constitutional symptoms. 

(?) Under the term “latent diphtheria” Heubner has describ'd eu-es 
usually secondary, occurring chiefly in hospital practice, in young person- lh‘ 
subject of wasting affections, such as rickets and tuberculosis. There are fever 
naso-pharyngeal catarrh, and gastrointestinal disturbances. Diphtheria 
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not be suspected until severe laryngeal complications develop, or the condition 
may not be determined until autopsy. 

Sxstemic Infection. —The constitutional disturbance in juiMJipbilieria 
is very slight. There are instances, too, of extensive local disease without 
grave systemic symptoms. As a rule, the general features of a case bear a 
definite relation to the severity of the local disease. There are rare instances 
in which from the outset the constitutional prostration is extreme, the pulse 
frequent and small,.the fever high, and the nervous phenomena are pro¬ 
nounced; the patient may sink in two or three days overwhelmed by the inten¬ 
sity of the toxmmia. There are cases of this sort in which the exudate in the 
throat may be slight, but usually the nasal symptoms are pronounced. The 
temperature may be very slightly raised or even subnormal. M ore corn i n poly 
the severe systemic symptoms appear at a later date when the pharyngeal lesion 
is at its Jieight. They are constantly present in extensive disease, and when 
there is a sloughing, foetid condition. The lymphatic glands become greatly 
enlarged; the pallor is extreme.; the face has an ashen-gray hue; the pulse 
is rapid and feeble, and the temperature sinks below normal. In the most 
aggravated forms there are gangrenous processes in the throat, and in rare 
instances, when life is prolonged, extensive sloughing of the tissues of the neck. 

Kschcrich accounts for the discrepancy sometimes observed between the 
severity of the constitutional disturbance and the intensity of the local process, 
by assuming varying degrees of susceptibility to the diphtheria bacillus on the 
one hand, and to its poison on the other hand. With high local susceptibility 
of a part to the action of the bacillus, with little general susceptibility to the 
toxin, there is extensive local exudate with mild constitutional symptoms, or 
rice versa, severe systemic disturbance with limited local inflammation. 

A leucocytosis is*prcsent in diphtheria. Morse does not think it of any 
prognostic value, since it is present and may be pronounced in mild cases. 

What has been described of late as Vince nt'^ angina is an acute, febrile, 
pseudo-membranous inflammation with soft, yellowish-green exuUate, which 
on removal leaves a bleeding ulcer. The gguoral symptoms may be severe, and 
there may be swelling of the glands of the neck. A bacillus fusiformis has been 
described in connection with it. There are instances in which the ulceration 
has been extensive, even proceeding to destruction of the uvula and of the soft 
palate. 

Nasal Diphthebia. —In cases of pharyngeal diphtheria the Klebs-Loef- 
der bacillus is found on the mucous membrane of the nose'and in the secre¬ 
tions, even when no membrane is present, but it may apparently produce two 
affections similar enough locally but widely differing in their general features. 

In membranous or fibrinous rhinitis, a very remarkable affection scon usu- 
% in children, the nares are occupied by thick membranes, but there is an 
entire absence.of any constitutional disturbance. The condition lias been stud¬ 
ied very carefully by Park, Abbott, Gerber and Podack, and others. Itavcnel 
das collected 77 cases, in 41 of which a bacteriological examination was made, 
1!) fid the Klebs-Loeffler bacillus being present. All the cases ran a benign 
?°urse, and in all but a few the membrane was limited to the nose, and the 
institutional symptoms were either absent or very slight. Remarkable and 
Pawling features are that the disease runs a benign course, and that infection 
°f other, children in thp ffiT pily is extremely rare. 
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On the other hand, nasal diphtheria is apt to present a most ipaliguaul 
type of the disease. The infection may he primary in the nose, and in a case 
in my wards there was otitis media, and the Klebs-Loetlter bacillus was sepa¬ 
rated" from the discharge before the condition of nasal diphtheria was sus¬ 
pected. While some eases are of mild character, others are very intense, and, 
the constitutional symptoms most profound. The glandular inflammation is 
usually very intense, owing, as Jacobi points out, to the great richness of the 
nasal muco-a in lymphatics. From the nose the inflammation may extend 
through the tear-ducts to the conjunctiva 1 and into the antra. 

Laiiynumaj. Dii’imimii v.—.1 Itmibruiwits Croup .—With a very large pro¬ 
portion of all the eases of membranous laryngitis the Klebs-l-oedler bacillus is 
associated; in a much smaller number other organisms, particularly the strep¬ 
tococcus, are found, ^lerubranous croup, then, may he said to be either genu¬ 
ine diphtheria or diphtheroid in character.- Of 2S(> cases in which tire disca-c 
was (-onfined to the larynx or bronchi, in 2-‘.I the Klehs-lsrelller bacilli were 
fouud. Tn 57 they were not present, hut of these cultures were unsiii- 
faetnry (Park and Beebe). The streptococcus cases are more likely to he -ee- 
omlary to other acute diseases. 

Symptoms. —Naturally, the clinical symptoms are almost identical in the 
non-specific and specific forms of membranous laryngitis. 

The affection begins like an acute laryngitis with slight/hoarseness ami 
rough cough, to which the term eroupv has been applied. After these symp¬ 
toms have lasted for a day or two with varying intensity, the child suddenly 
becomes worse, usually at night, and there ariCsigns of impeded respiral ion. 
At first tlnijdillicultv in breathing is paroxysmal, due probably to more or less 
spasm of the muscles of the glottis. Soon tliqtflyspncoij becomes continuous, 
inspiration and expiration become difficult, particularly the latter, and with 
th<£.mspiratory movements the epigastrium and lower intercostal spaces are 
retracted. (/The Yoke is husky and may he reduced to a whisper. The color 
gradually changes and the imperfect aeration of the blood is shown in the 
lividity of the lips and finger-tips. "Restlessness comes on and the child lo-sw 
from side to side, vainly trying to get breath.’ Occasionally, in a severer par¬ 
oxysm, portions of membrane are coughed out. The fever in membranous 
laryngitis is rarely very high and the condition of the child is usually m'it 
good at the time of the onset/J The pulse is always increased in frequency ami 
if cyanosis he present is small. In favorable cases the dyspnoea is nol very 
urgent, the color of the face remains good, and after one or two paroxysm- the 
child goes to sleep and wakes in the morning, perhaps without fever and feel¬ 
ing comfortable. The attack may recur the following night with greater 
severity. In unfavorable cases the dyspnoea becomes more and more urgent, 
the cyanosis deepens, the child, after a period of intense restlessness, sinks mM 
a scmi-comatose state, and death finally occurs from poisoning of the tier" 
centres by carbon dioxide. In oilier cases the onset is less sudden and is pre¬ 
ceded by a longer period of indisposition. As a rule, lliere are plum naea 1 
symptoms. The constitutional disturbance may be more severe, the fc' 1 '' 
higher, and there may be swelling of the glands of the neck. Inspection <> 
the fauces may show the presence of false membranes on the pillars or on 11" 
tonsils. Bacteriological examination can "alone determine whether these an 
due to the Klebs-Loeffler bacillus or to tho streptococcus. Faggo held that non 



DIPHTHERIA. 


203 


wu.ufj.vJS membranous croup may spread *up ward from the larynx just as 
•diphtheritic inflammation is in the habit of spreading downward from the 
■ fauces. Ware, of Boston, whose essay on croup is perhaps the most solid con- 
yfribution to the subject made in this country, reported the presence of exudate 
‘in the fauces in 74 out of 75 cases of croup. Those observations were made 
4 prior to 1840, during periods in which diphtheria was not epidemic to any 
extent in Boston. In protracted cases pulmonary symptoms limy occur, which 
are sometimes due to the difficulty in expelling the muoo-pus from the tubes; 
in others, the false membrane extends into the trachea and even into the 
bronchial tubes. During the paroxysm the vesicular murmur is scarcely audi¬ 
ble, but the laryngeal stridor may be loudly communicated along the bronchial 
tubes. 

Dii'imuiitu or Otiiee Pahts.—P rimary diphtheria occurs occasionally 
in the ronjunclim. It follows in some instances the affection of the nasal 
mucous membrane. Some of the cases are severe and serious, but it lias been 
shown by 0. Franked and others that the diphtheria bacilli may be present in 
a conjunctivitis catarrhal in character, or associated with only slight croupous 
deposits. 

Diphtheria of the external auditor )/ wruins is seen in rare instances in 
which a diphtheritic otitis media has extended through the tympanic mem¬ 
brane. 

Diphtheria of the skin is most frequently seen in the severer forms of 
pharyngeal diphtheria, in which the membrane extends to the mouth and 
lips,"and'Invades the adjacent portions of (lie skin of the face. The skin about 
the anus and genitals may also be attacked. Pseudo-membranous inflamma¬ 
tion is not uncouffnon on ulcerated surfaces and wounds. In very many 
of these cases it is a streptococcus infection, hut in a majority, perhaps, 
in which the patient is suffering with diphtheria, the Klebs-Loelller bacil¬ 
lus will he found in the fibrinous exudate. As proposed by Welch, the term 
“wound diphtheria” should be limited to infection of a wound by the 
Klebs-Loelller bacillus. This “may manifest itself as a simple inflamma¬ 
tion, or inflammation with superficial necrosis, or inflammation with more or 
Ic.-s adherent pseudo-membrane. The conditions as regards varying intensity 
and character of the infection, association with other bacteria, particularly 
streptococci, and the necessity of a bacteriological examination to establish 
the diagnosis, are in no way different in the diphtheria of wounds from tlio-e 
m diphtheria of mucous membranes. Wound diphtheria may occur without 
demonstrable connection with cases of diphtheria and without, affection of the 
throat in the individual attacked, but such occurrences are rare” (Welch). 
Paralysis may follow wound diphtheria. Pseudo-membranous inflammations 
"f wounds arc caused more frequently bv other micro-organisms, particularly 
llie streptococcus pyogenes, than by the Klehs-Loelller bacillus. The fibrinous 
membrane so common in tlio neighborhood of the tracheotomy wound in diph- 
Iberia is rarely associated with the Klebs-Loelller bacillus. Diphtheria of the 
genitals is occasionally seen. 

Complications and Sequela.—Of local complications, luemorrhage from 
the lioso or throat may occur in. the severe ulcerative eases. Skin rashes are 
not, infrequent, particularly the diffuse erythema. Occasionally there is U£ti- 
'•aria and in the severe eases purpura. Fatal cases almost invariably show 
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capillary bronchitis with bronchopneumonia and large patches of collapse, or 
the septic particles may reach the bronchi and excite gangrenous processes 
which may lead to severe and fatal haunorrhage. Jaundice, usually a feature 
of the toxaunia is rarely of serious import. 

Albuminuria, present in all severe cases, is alarming only when the albu¬ 
min is in considerable quantity and associated with epithelial or blood casts. 
Nephritis may appear quite early in the disease, setting in occasionally with 
complete suppression of the urine. In comparison with scarlet fever the renal 
changes lead less frequently to general dropsy. In rare instances there may 
be coma, and even convulsions, without albumin in the urine, and without 
dropsy. 

Of the sequel®, paralysis is by far the most important. It can be experi¬ 
mentally produced in animals by the inoculation of the toxins. The disease is 
a toxic neuritis, due to the absorption of the poison. The proportion of the 
cases in which it occurs ranges from 10 to 15>pnd even to 20 per cent. It is 
strictly a sequel, coming on usually in the second or third week of convales¬ 
cence. It’may follow very mild cases; indeed, the local lesion may be so trilling 
that the onset of the paralysis alone calls attention to the true nature of the 
trouble. It is proportionately less frequent in children than in adults. L. W. 
Rolleston's recent study of the subject indicates that the early use of anti¬ 
toxin diminishes the liability to paralysis. In 404 cases collected by Wood- 
head, the palate was involved in 155, the ocular muscles in 197, in 10 other 
muscles. Ninety-one of the patients died. 

Of the local paralyses the most common is that which affects the palate. 
This gives a nasal character to the voice, and, owing to a return of liquids 
through the nose, causes a difficulty in sw’allowing. The palate is seen to be 
relaxed and motionless, and the sensation in it is also much impaired. The 
affection may extend to the constrictors of the pharynx, and deglutition become 
embarrassed. Within two or three weeks or even a shorter time the paralysis 
disappears. In many cases the affection of the palate is only part of a general 
neuritis. Of other local forms perhaps the most common are paralyses of the 
eye-muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and 
loss of power»of accommodation. Facial paralysis is rare. -The neuritis may 
be confined to the nerves of one limb, though more commonly the legs or the 
arms are affected together. Very often with the palatal paralysis is associated 
a weakness of the legs without definite palsy but with loss of the knee-jerk. 

The multiple form of diphtheritic neuritis may begin with the palalal 
affection, or with loss of power of accommodation and loss of the tendon 
reflexes. This last is an important sign, which, as Bernhardt, Buzzard, and 
R. L. MacDonncll have shown, may occur early, but is not necessarily fol¬ 
lowed by other symptoms of neuritis. There is paraplegia, which may be 
complete or involve only the extensors of the feet. The paralysis may extend 
gild involve the arms and face and render the patient entirely helpless. The 
muscles of respiration muy be spared. 

Heart .—Irregularity of the heart is common. It was present iniiCLper cent 
of the Boston cases of White and Smith. A murmur at the apex or base of 
the heart is present in 94*per cent of all cases. This means of course that a 
majority of all young children with fever have a heart murmur. Only a few 
cases of diphtheria have serious heart symptoms, 36 out of the 946 cases spe- 
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daily studied. Rapid action, of the heart with gallop rhythm and epigastric 
paifl and tenderness are the moBt serious symptoms. The cases in which the 
pulse drops from 110 to 40 or 30 are usually very serious. The heart symp¬ 
toms are more common in the second or third week of the disease, and fatal 
dilatation of the heart may come on as late as the sixth or seventh week. It 
seems probable that the heart weakness is due to granular and fatty degen¬ 
eration of the muscle substance. Possibly in some of the casts there is degen¬ 
eration of the vagua, a view which is supported by the frequency of paralysis 
of the palate with vomiting and epigastric pain and tenderness. 

S erum Siclneas .—Strictly an effect of the treatment, “ Die Sorumkrank- 
lieit ” may be considered among the complications. ' In from eight to ten days 
after the inoculation there apjiears at the site an erythema or urticaria, 
which spreads rapidly over the body. There is usually oedema, local glandular 
enlargements, and in some cases albuminuria. There are pains and slight 
swelling in the joints, and moderate fever. The oedema and the morbilli¬ 
form and exudative rashes aft; the most striking features. Convalescence 
occurs on the third or fourth day. These symptoms have been shown to be 
due to the toxic effects of the horse serum. 

Sudden death has occurred in about 20 cases after the serum injection* 
(llosenau and Anderson). The serious symptoms come on within five or ten 
minutes of the injection with collapse, unconsciousness, and convulsions and 
death. The toxic effect is due to the alien serum, from which it is quite 
possible that before long the dangerous elements may be removed. 

Diagnosis.—The presence of the Ivlebs-Loeffler bacillus is regarded by bac¬ 
teriologists as the sole criterion of true diphtheria, and as this organism may 
be associated with *11 grades of throat affections, from a simple catarrh to a 
sloughing, gangrenous process, it is evident that in many instances there will 
be a striking discrepancy between the clinical and the bacteriological diagnosis. 

The bacteriological diagnosis is simple. The plan adopted by the New 
York Health Department is a model which may be followed with advantage in 
other cities. Outfits for making cultures, consisting of a box containing a 
tube of blood-serum and a sterilized swab in a test-tube, are distributed to 
about forty stations at convenient points in the city. A list of, these places 
is published, and a physician can obtain the outfit free of cost. The direc¬ 
tions are as follows: “The patient should be placed in a good light, and, if 
a child, properly held. In cases where it is possible to get a good view of the 
throat, depress the tongue and rub the cotton swab gently but freely against 
any visible exudate. In other eases, including those in which the exudate is 
confined to the larynx, avoiding the tongue, pass the swab far back and rub 
h freely against the mucous membrane of the phftrynx and tonsils. Without 
laying the swab down, withdraw the cotton plug from the culture-tube, insert 
the swab, and rub that portion of it which has touched tlie exudate gently but 
thoroughly all over the surface of the blood-serum. Do not push the swab. 
into the blood-serum, nor break the surface in any way. Then replace tfie 
swab in its own tube, plug both tubes, put them in the box, and return the 
culture outfit at once to the station from which ij; was obtained.’’ The culture- 
tubes which have been inoculated are kept in an inev^ator at 37° C. for twelve 
hours and are then ready for examination. Some prefer a method by which 
the material from the throat collected on a sterile swab, or, as recommended 
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by vou Esmarch, on small pieeeswf sterilized sponge, is sent to the laborulmv 
where the cultures and microscopical examination are made by a baeteriologiq. 

An immediate diagnosis without the use of cultures is often possible In- 
making a smear preparation of the exudate from the throat. The Klebs-hoef. 
fler bacilli may be present in sullieient numbers, and may bo quite character- 
istic to an expert. In this conned ion may be given the following statement 
by Park, who luts had such an exceptional experience: 11 The examination In 
£ competent bacteriologist of the bacterial growth in a blood-serum tula* which 
has been properly inoculated and kept for fourteen hours at the body tem¬ 
perature can be thoroughly relied upon in eases where there is visible mem¬ 
brane in the throat, if the culture is made during the period in which the 
membrane is forming, and no antiseptic, especially no mercurial solution, has 
lately been applied. In cases in which the disease is confined to ttie larynx or 
bronchi, surprisingly accurate results ean he obtained from cultures, but m u 
certain proportion of cases no diphtheria bacilli will be found in the tir-t 
culture, and yet will be abundantly present'in later cultures. We belicxc, 
therefore, that absolute reliance for a diagnosis can not be placed upon a single 
culture from the pharynx in purely laryngeal eases." 

Where a bacteriological examination can not be made, the practitioner mud 
regard as suspicious all forms of throat affections in children, and carry mil 
measures of isolation and disinfection. -In this way alone can serious emirs 
be avoided. It is not, of course, in the severer forms of membranous angina 
that mistake is likely to occur, but in the various lighter forms, many of wlmli 
are in reality due to the Klebs-l-outller bacillus. 

A large proportion of the eases of diphtheroid inflammation of the throat 
are duo to the streptococcus pyogenes. They are usually, milder, and the lia¬ 
bility-to general infection is iess intense; still, in scarlet fever and other spe¬ 
cific fevers some of the most virulent eases of throat disease which we sr, 
with intense systemic infection, are caused by this micro-organism. Tlie-r 
streptococcus cases arc probably much less numerous than the figures which 
I have given would indicate. The more careful examinations in the diphtheria 
pavilions of hospitals, particularly in Europe, have shown that in tin- large 
majority otj cases admitted the Klelis-Loefiler bacillus is present. 1 hair 
already referred, under the section on scarlet fever, to the question of tIn- 
diagnosis between scarlet fever With severe angina and diphtheria. 

Prognosis. —Tn hospital practice the mortality was formerly from lit* to 
SQ-PS-r cent. In the Boston City Hospital the d'ealli-ratc between 18SS .in<l 
1894 was only once below 40 per cent, and in 1892 and 1893 rose to nearly 
50 per cent. Following the introduction of antitoxin from 1895 lo 1903 tln- 
death-ratc has not once hden above 15 per cent, and of late years lias In-rii 
about 10 or 12 per cent (McCollom). In country places the disease may d |s - 
play an appalling virulence. In cases of ordinary severity the outlook i* ih |_ 
ally good. IIMklgHults.fronilinvolvenient of 'the larynx,* septic infe ct""i. 
sudden heart-fa ilure./diphtheritic paralysis, oceasiortgUy.Jiam-uoBHiia. mul 
tenetimes from.^oncho^uifiuiapnia occurring during convalescence. In 
England and Wales in 1903 there wore 6,077 deaths, compared with 9,130. the 
average number in the previous decennium (Tatham). Of late years the mor¬ 
tality has been steadily falling. Tn Boston during the ten years ending I9» 3 
the mortality per 10,000 of the living has ranged from 30.65 to 88.73. T’lic 
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mortality has greatly decreased, from 18.03 per 10,000 living in 1894 to 3 51 
in 1903 (McCollom). 

Pr qphyia xia.— Isolation of the sick, disinfection of the clothing and of 
cu'rything that has come in contact with the patient, careful scrutiny of the 
I mil der cases of,throat disorder, and more stringent surveillance in the period 
of convalescence are the essential measures to prevent the spread of the dis¬ 
ease. Suspected eases in families or schools should be at onde isolated or re¬ 
moved to a hospital for infectious disorders. When a death has occurred from 
diphtheria, the body should be wrapped in a sheet which has been soaked in 
a corrosive-sublimate solution (1 to 3,000). and placed in a closely sealed 
coffin. The funeral should always be private. 

In cases of well-marked diphtheria these precautions are usually carried 
out, but the chief danger is from the milder ca<e<. particularly the ambulatory 
form, in which the disease has perhaps not, been suspected.’ Rut from such 
patients mingling with susceptible children the disease is often conveyed. The 
healthy children in a family in ’which diphtheria exists may carry tire disease 
to their se l lool- f allows. The question of the influence of isolation hospitals 
on Ihe spread of the di-case ha-, I think, hcen solved in Boston, a city which 
lias suffered torrihl.v from diphtheria. The ratio of mortality per 10.000 living 
in 1893 was 11+, and in 1891 it was J!) In 1895 the 'infections pavilion 
was opened. Prior to that year only about 10 per cent of the reported eases 
were treated in hospital; in succeeding years 50 per cent were treated in hos¬ 
pital. In 1898 the mortality per 10,000 had fallen to 3, and in 1899 it 
was -1.9. 

A very important matter in the prophylaxis relates to the period of con¬ 
valescence. It has been sltown bv numerous observations that, after all the 
membr ane ha s cleared away, virulent bacilli may persist-in, the throat from 
periods ranging from six weeks to six months, or even longer. There is evi¬ 
dence to show that the disease may bo communicated l>v such patients, so that 
isolation should be continued in any given case until the bacteriological exami¬ 
nation. shows tl»t the throat is free. 

It can not he too strongly emphasized that the important elements in the 
prophylaxis of diphtheria are the rigid scrutiny of the milder tyyes of throat 
a fleet ion, and the thorough isolation and disinfection of the individual 
patients. 

('arelul attention sltouhl bo given to the throats and mouths of children, 
particularly to the teeth and tonsils, ns Cnillo has urged. Swollen and enlarged 
tmi-ils should be removed. In persons exposed, the antiseptic mouth washes, 
sll, 'li as corrosive sublimate (1 to 10,00(1). chlorine water (1 to 1.100). or swab- 
I'ing the throat with a diluted Lnefller's solution. Should he employed. 

Treatment.—The important points are hygienic measures to prevent the 
s prond of the malady, local treatment, of the throat to destroy the bacilli, medi- 
fation, general or specific, to counteract the effects of the toxins, and, lastly, 
’° the complications and sequela 1 . 

(") Hygienic Measures. —The patient should he in a room from which 
1,1 carpets, curtains, and superfluous furniture have been remousl. Tito tom- 
Pj ntture should be about U8°, and thorough ventilation should be secured. 

I a ’ r may bcJccpt moist by a kettle or a steam-atomizer. If possible, only 

aujsc, tho child's mother, and the doctor should come in contact with the 
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patient. During the visit the physician should wear a linen overall,* and on 
leaving the room he should thoroughly wash his hands and face in a eorrosive- 
sublimate solution. The strictest quarantine should be employed against other 
members in the house. 

(6) Local Tbeatment. —In mild cases the throat symptoms are alone 
prominent. Vigorous local treatment from the outset should be carried out, 
taking especial care in all instances to avoid mechanical injury to the tissues. 
A very large number of solutions have been recommenced. They are best 
employed with a swab of cotton-wool or a soft sponge, or irrigation with hot 
antiseptic solutions may be used. The direct application with a swab of cot¬ 
ton-wool or sponge is, as a rule, effective. In many young children it is really 
a most trying procedure to carry out the treatment, and sometimes one is 
compelled to desist. The jauise should hold the child on her knees, well 
wjapped in a shawl, with its head resting on her shoulder. The nose is then 
held, and so soon as the child opens its mouth,® cork shotijpkbe placed between 
the molar teeth. The-local application can then he made, or thorough irriga¬ 
tion carried out. In infants the disinfecting fluids are sometimes better 
applied through the nostrils. The following solutions may be employed: 

Loefller's solution: Menthol, 10 grammes dissolved in toluol to 30 cc. 
Liq. Ferri scsquichlorati, 4 cc.; alcohol absol.. (iO cc. 

Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, 3 
grammes to the litre. 

Carbolic acid, 3 per cent in 30 per cent alcohol solution, is much employed; 
some prefer to touch the small spots of exudate with pure carbolic acid. 

Another solution is: The tincture of the perehloride of iron, a drachm 
and a half, in glycerine, one ounce, water, one ounce, with from 15 to ‘til 
minims of carbolic acid. Chlorine water, boric acid, peroxide of hydrogen, 
iodoform, lactic acid, trypsin, and papain arc also recommended. 

Loefller’s solution, which has been given a very thorough trial, is perhaps 
the most satisfactory. 

Nasal diphtheria requires prompt and thorough disinfection of the pas¬ 
sages. Jacobi recommends chloride of sodium, saturated boric acid, or 1 
part of bichloride of mercury, 35 of chloride of sodium, and 1,000 of water, 
or the 1-per-cent solution of carbolic acid. Loefller’s solution may bo diluted 
and applied with a syringe or a spray. To be effectual the injection must he 
properly given. The nurse should be instructed to pass the nozzle of the 
syringe horizontally, not vertically; otherwise the fluid will return through 
the same nostril. 

When the larynx becomes involved, a steam tent may be arranged upon 
the hed, so that the child may breathe an atmosphere saturated with moisture. 
If the dyspnoea becomes urgent, an emetic of sulphate of zinc or ipecacuanha 
may be given. When the signs of obstruction arc marked there should be no 
delay in the performance of intubation or tracheotomy. 

Hot applications to the neck are usually very grateful, particularly to 
young children, though in the case of older children and adults the ice poul¬ 
tices are to be preferred. 

(c) General Measures.— The food should be liquid—milk, beef jui<<s 
barlejuiater, albumen water, and soups. The child should he encouraged 1° 
drink water freely. When the pharyngeal involvement is yexy.gijiftt.and s" ;; t- 
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owing fopnfnl. nutritiyejjpcmata should bA used. In cases with severe con- 
if’i'tntinnal aymptmnB stimulants should be given early. 

Medicines given internally are of very little avail in the disease. There 
s still a widespread belief in the profession that forms of mesciiIX4tC„bene- 
ficjftl. The tincture of the perchlorido of iron is also very warmly recom¬ 
mended. We are still, however, without drugs which can directly counteract 
,he tox-albumins of this disease, and we must rely on general ^measures of feed- 
ng and stimulants to support the strength. 

The convalescence of the disease is not without its dangers, and patients 
diould be very carefully watched, particularly if there are signs of heart 
weakness. 

The diphtheritic paralysis requires rest in bed, and in those cases in which 
lie heart rhythm is disturbed the avoidance of sudden exertion. In the 
•lironic forms with wasting, massage, electricity, and strychnine are invaluable 
lids. If swallow^Bbecomes vgry difficult, the patient must be fed with the 
itomach'-tulie, widen is very much preferable to feeding per rrclum. 

(d) Antitoxin Thbat.mext. —As the years go on additional experience 
ins shown that, thoroughly carried out, this method of treatment is both safe 
ind efficacious. There are no reasonable grounds for skepticism on the part of 
ntelligent practitioners, and still less on the part of those in charge of the 
lospitals for infectious diseases. 

The principle of action depends on the circumstance that the blood-scrum 
if an animal rendered immune, when introduced into another animal, protects 
it from infection with the diphtheria bacilli, and has also an important cura¬ 
tive influence upon diphtheria, whether artificially given to animals, or spon¬ 
taneously acquired by man. In the preparation of the blood-scrum a uniform 
standard strength is procured. The antitoxin unit is the amount of antitoxin 
which, injected into a guinea-pig of 250 grammes in weight, neutralizes 100 
times the minimum fatal dose of toxin of standard strength. 

Dosage .—This is one of the most important questions relating to the use 
of the antitoxin. J. II. McOollom, of the Boston City Hospital, who has prob¬ 
ably lmd a richer experience with the disease than any man in the United 
States, insists that the guiding practice in the use of the antitoxin is to give it 
until the characteristic effects arc produced, whether 4,000 or 70.000 units be 
required for this result. He very rightly remarks that in the case of a patient 
ill with diphtheria there is no way of estimating the quantity of toxin gener¬ 
ated by the membrane, and therefore one must administer the agent until the 
characteristic effect is produced—viz., the shriveling of the membrane, the 
diminution of the nasal discharge, the correction of the fetid odor, and a gen¬ 
eral improvement in the condition of the patient. No case, he says, in the 
acute stage should he considered hopeless. “ When one sees a patient with 
'Membrane covering the tonsils and uvula, profuse sanious discharge from the 
nose, spots of ecchymosis on the body and extremities, cold, clammy hands 
a "d feet, a feeble pulse, and the nauseous odor of diphtheria, and finds that 
nfler the administration of'10,000 units of antitoxin in two doses the condi- 
I'on of the patient improves slightly; that after 10,000 units more have been 
given there is a marked abatement in the severity of the symptoms; that when 
an additional 10,000 units have been given the patient is apparently out of 
danger, and eventually recovers—one must believe in the curative power of 
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antitoxin. When one sees a patient in whom the intubation tubo has been 
repeatedly clogged, when the hopeless condition of the patient changes for the 
better after the administration of 50,000 units,, one can not help but be con¬ 
vinced of the importance of giving large doses of antitoxin in the very severe 
and apparently hopeless cases. In the majority of instances thes&iarge doses 
are not required, particularly if the patients are seen early in the attack, 4,900 
to 6,000 units being enough to produce the characteristic effect on the mem¬ 
brane.” • • 

’Favorable effects are seen in improvement in both the local and general 
condition. The swelling of the fauces subsides, the membrane begins to dis¬ 
appear, the temperature falls, and the pulse becomes slower. 

Untoward Effects .—Of these the most Common are urticaria and arthral¬ 
gia,, but they are trifling and unimportant. Abscess is rare. 

Results .—Of 183,256 cases treated in 150 cities previous to the serum 
period, the mortality was 38.1 per cent. Since the introduction of serum 
132,548 cases have been treated, with a mortality of 11.6 per cent. Leaving 
out those not treated with the serum, the mortality was 0.8 per cent (Edam 
Rosenthal). The figures of the Boston City Hospital have already been gi\cn 
and are of special value, as the number of cases is large, the character severe, 
and the Director of the South Department, Dr. McCollom, has had faith in 
the treatment and courage in carrying it out. 

In Chicago, from 1888 to 1805, the total number of deaths from diph¬ 
theria was 11,188. From 1896 to 1003, the period during the use of anti¬ 
toxin, the deaths were 6,088, a decrease of 17 per cent. Of 586 cases treated 
on the first day of the disease there were only 2 deaths; of 036 cases treated 
later than the fourth day there were 216 deaths (A. ]{. Reynolds). 

Immunization for the Prevention of Diphtheria .—Persons exposed to diph¬ 
theria may be protected by a sufficient dose of the antitoxin. Children, par¬ 
ticularly, should receive an immunizing injection at once, 'flic minimum do-o 
should be 500 units for a child under two years of age; for older children and 
adults larger doses (500 to 1,000) are employed, which may be repeated in a 
few days if necessary. In New York (city) since January, 1895, 13,000 per¬ 
sons have begp. so treated, of whom only 40 contracted the disease and only 
one died. 


XVH. ERYSIPELAS. 

Definition. —An acute, contagious disease, characterized by a special in¬ 
flammation of the skin caused by streptococcus eryni point os seu pyogenes. 

Etiology.—Erysipelas is'a widespread affection, endemic in most com¬ 
munities, and at certain seasons epidemic. We nro as yet ignorant of the 
atmospheric or telluric influences which favor the diffusion of the poison. 

It is particularly prevalent in the spring of the year. Of 2,012 cases col¬ 
lected by Anders, 1,214 occurred during the first live months of the year. 
April had the largest number of cases. The affection prevails extensively m 
old, ill-ventilated hospitals and institutions in which the sanitary conditions 
are defective. With the improved sanitation of late years the number of cases 
has materially diminished. It has licen observed, however, to break out in new 
institutions under the most favorable hygienic circumstances. Erysipelas is 
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both contagious and inoculable; but, except finder special conditions, the poi¬ 
son is not very virulent and docs not seem to act at any great distance. It 
can be conveyed by a third person. The poison certainly attaches itself to the 
furniture, balding, and walls of rooms in which patients have been confined. 

The disposition to the disease is widespread, but the susceptibility is 
specially marked in the case of individuals with wounds or abrasions of any 
sort. Recently delivered women and persons who have been the subjects of 
surgical operations are particularly prone to it. A wound, however, is not 
necessary, and in the so-called idiopathic form, although it may be dillicult to 
say that there was not a slight abrasion about the nose or lips, in very many 
cases there! certainly is no observable external lesion. 

Chronic alcoholism, debility, and Bright’s disease are predisposing agents. 
Certain persons show a special susceptibility to erysipelas, and it may recur 
in them repeatedly. There are instances, too, of a family predisposition. 

The specific agent of the disease is a streptococcus growing in long chains, 
which is included under the grtfup name Streptococcus pyogenes, with which 
Streptococcus erysipciatos appears to lie identical. The fever and constitu¬ 
tional symptoms are due in great part to the toxins; the more serious visceral 
complications are the result of secondary metastatic infection. 

Immunity .—Susceptible animals can be rendered immune to virulent 
streptococci by repeated non-lethal injections of cultures. Marmorek’s pro¬ 
tective serum, prepared by inoculating the horse and other animals with cul¬ 
tures of intensified virulence, belongs to the bactericidal and not to the anti¬ 
toxic sera. Notwithstanding some apparently favorable results, its value in 
the treatment of human infections has not been demonstrated. 

Morbid Anatomy. —Erysipelas is a simple inflammation. In its uncom¬ 
plicated forms there is seen, post mortem, little; else than inflammatory oedema. 
Investigations have shown that the cocci are found chiefly in the lymph-spaeds 
and most abundantly in the zone of spreading inflammation. In the unin- 
'olved tissue beyond the inflamed margin they are to be found in the lymph- 
xessels, and it is here, according to Mctschnikoff and others, that an active 
warfare goes on between the leucocytes and the cocci (phagocytosis). In more 
extensive and virulent forms of the disease there is usually suppuration. 

Infarcts occur in the lungs, spleen, and kidneys, and there may be the gen¬ 
eral evidences of pyamiie infection. Some of the worst cases of malignant 
endocarditis arc; secondary to erysipelas; thus, of 23 cases, 3 occurred in con¬ 
nection with this disease. Septic pericarditis and plenritis also occur. As 
fiist mentioned, the disease may in rare cases extend to and involve the 
meninges. Pneumonia is not a very common complication. Acute nephritis 
is also met with; it is often ingrafted upon an old-chronic trouble. 

Symptoms.—The following description applies specially to erysipelas of the 
face and head, the form of the disease which the physician is most commonly 
called upon to treat. 

The incubation is variable, probably from three to seven days. 

The stage of invasion is often marked by a rigor, and followed by a rapid 
rise in the temperature and other characteristics of an acute fever. When 
Nmre is a local abrasion, the spot is slightly reddened; but if the disease is 
allopathic, there is seen within a few hours slight redness over the bridge of 
tin; nose and on the cheeks. The swelling and tension of the skin increase and 
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within twenty-four hours the external symptoms are well marked. «The skin 
is smooth, tense, and (edematous. It looks red, feels hot, and the superficial 
layers of the epidermis may be lifted as small blebs. The patient complains of 
an unpleasant feeling of tension in the skin; the swelling rapidly increases; 
and during the second day the eyes are usually closed. The first-affected pails 
gradually become pale and less swollen as the disease extends at the periphery. 
When it reache*the forehead it progresses as an advancing ridge, perfectly well 
defined and raised; and often, on palpation, hardened extensions can be felt 
beneath the skin which is not yet reddened. Even in a case of moderate scuir- 
ity, the face is enormously swollen, the eyes are closed, the lips greatly (edema¬ 
tous, the cars thickened, the scalp is swollen, and the patient’s features arc 
quite unrecognizable. The formation of blebs is common on the eyelids, cars, 
and forehead. The cervical lyiuph-glands are swollen, but are usually masked 
in the oedema of the neck. The temperature keeps high without marked remis¬ 
sions for four or five days and then defervescence takes place by crisis. Lcu- 
coeytosis is present. Kirkbride has noted tfte presence in one case of leiicm 
and tyrosin in the urine. The general condition of the patient varies much 
with his previous state of health. In old and debilitated persons, particularly 
in those addicted to alcohol, the constitutional depression from the outset mav 
be very great. Delirium is present, the tongue becomes dry, the pulse feeble, 
and there is marked tendency to death from toxtemia. In the majority of 
cases, however, even with extensive lesions, the constitutional disturbance, con¬ 
sidering the height of the fever range, is slight. The mucous membrane of the 
mouth and throat may be swollen and reddened. The erysipelatous inflamma¬ 
tion may extend to the larynx, but the severe oedema of this part occasionally 
met with is commonly due to the extension of the inflan\jnation from without 
inward. 

There are cases in which the inflammation extends from the face to the 
neck, and over the chest, and may gradually migrate or wander over the greater 
part of the body (/?. miijrans). 

The close relation between the erysipelas coccus and the pus organisms is 
shown by the frequency with which suppuration occurs in facial erysipelas. 
Small cutaneous abscesses are common about the cheeks and forehead ami 
neck, and beneath the scalp large collections of pus may accumulate. Sup¬ 
puration seems to occur more frequently in some epidemics than in others, and 
at the Philadelphia Hospital one year nearly all the cases in the erysipelas 
wards presented local abscesses. 

Complications.—Meningitis is rare. The cases in which death occurs will 
marked brain symptoms do not usually show, post mortem, meningeal 
affection. 

Pneumonia is an occasional complication. Ulcerative endocarditis ami 
septicaemia, are more common. Albuminuria is almost constant, particularly 
in persons over fifty. True nephritis is occasionally s(xm. Da Costa hm 
called attention to curious irregular returns of the fever which occur during 
convalescence without any aggravation of the local condition. 

The diagnosis rarely presents any difficulty. The mode of onset, the rap» 
rise in fever, and the characters of the local disease are quite distinctive. 

Prognosis.—Healthy adults rarely die. The general mortality in hospital' 
is about 7 per cent, in private practice about 4 per cent (Anders). In I' 11 
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new-bonf, when the disease attacks the navel, it is almost always fatal. In 
drunkards and in the aged erysipelas is a serious affection, and death may 
result either from the intensity of the fever or, more commonly, from toxaemia. 
The wandering or ambulatory erysipelas, which has a more protracted course, 
may cause death from exhaustion. 

Treatment. —Isolation should be strictly carried out, particularly in hos¬ 
pitals. A practitioner in attendance upon a case of erysipelas should not 
attend cases of confiribment. 

The disease is self-limited and a large majority of the cases get well with¬ 
out any internal medication. I can speak definitely on this point, having, at 
the Philadelphia Hospital, treated many cases in this way. The diet should 
be nutritious and light. Stimulants are not required except in the old and 
feeble. For the restlessness, delirium, and insomnia, chloral or the bromides 
may be given; or, if these fail, opium. When the fever is high the patient 
may be bathed or Sponged, or, ijj private practice, if there is an objection to 
this, antipyrin or antifebrin may be given. 

Of internal remedies believed to influence the disease, the tincture of the 
pcrehlorido of iron has been highly recommended. At the Montreal General 
Hospital this was the routine treatment, and doses of half a drachm to a 
drachm were given every three or four hours. I am by no means convinced 
that it has any special action; nor, so far as I know, has any medicine, given 
internally, a definite control over the course of the disease. 

Of local treatment, the injection of antiseptic solutions at the margin of 
the spreading areas has been much practised. Two-pcr-ceut solutions of car¬ 
bolic acid, the corrosive sublimate and the hiniodide of mercury have been 
much used. The injection should he made not into but just a little beyond 
the border of the inflamed patch. F. P. Henry has treated a large number 
of cases at the Philadelphia Hospital with the last-mentioned drug, and this 
mode of practice is certainly most rational. 

Of local applications, iehthyol is at present much used. The inflamed 
regidn may he covered with salicylate of starch. Perhaps as good an appli¬ 
cation as any is cold water, which was highly recommended by Hippocrates. 


XVIII. SEPTICAEMIA ANT) PYAEMIA. 

Certain terms must first he defined. 

An infection is the morbid process induced by the invasion and growth in 
the body of pathogenic micro-organisms. An infection may be local, as in 
a boil, or general, as in some cases of anthrax. 

An intoxication is the morbid condition caused by the absorption of toxins, 
hi large part derived from pathogenic organisms. The term saprcebiici is the 
"Univalent of septic intoxication. 

A hard-and-fast line can not lie drawn between an infection and an intoxi- 
ftilion, but agents of infection alone aTe cnpable of reproduction, whereas those 
j°f intoxication are chemical poisons, some of which are produced by the agency 
I bacteria, or by vegetable and animal cells. Infections diseases ivhicl^ are 
I C0| »niunicated directly from one person to another are termed contagious, and 

infecting agent is sometimes spoken of as a contngium. “ Whether or not 
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an infectious disease is contagious in the ordinary sense depends upon tli<> 
nature of the infectious agent, and especially upon the manner of its elimina¬ 
tion from and reception by the body. Most but not all contagious diseases are 
infectious. Scabies is a contagious disease, but it is not infectious ” (Welch). 

There are three chief clinical types of infection. 

« 

1. Local Infections with the Development^* Toxins. 

This is the common mode of invasion of many of the diseases which we 
have already considered. Tetanus, diphtheria, erysipelas, and pneumonia are 
diseases which have sites of local infection in which the pathogenic organisms 
develop; but the constitutional effects are caused hy the absorption of the poi¬ 
sonous products. The diphtheria toxin produces all the general symptoms, Iln> 
tetanus toxin every feature, of the di-ease without the presence of their re¬ 
spective bacilli. Certain of the symptoms foyowing the absorption of the tox¬ 
ins are general to all; others are special and peculiar, according to the organ¬ 
ism which produces them. A chill, fever, general malaise, prostration, rapid 
pulse, restlessness, and headache arc the most frequent. With but few excep¬ 
tions the febrile disturbance is the most common feature. The most serious 
effects are seen upon the nervous sy-fent and upon the heart, and the grant\ 
of the symptoms on the part of these organs is to some extent a measure of the 
intensity of the intoxication. The organisms of certain local infections pro¬ 
duce poisons which have special actions; tints the diphtheria toxin, hesnlc- 
having the effects already referred to, is especially prone to attack the nervous 
system and to cause peripheral neuritis. The tetanus toxin has a specific 
action on tlie motor neurones. • 


2. Septio.emta. 

Formerly, and in a surgical sense, the term “ septicaemia ” was used tn 
designate the invasion of the blood and tissues of the body by the orgam-ms 
of suppuration, but in the medical sense the term may be applied to any con¬ 
dition in xvhich, with or without a local site of infection, there is micmlnr 
invasion of \he blood and tissues, but without metastatic foci of suppuration 
Owing to the great development of bacteria in the blood, and in order to -epa- 
rate it sharply from local infectious processes with toxic invasion of the l»uh 
it is proposed to call this condition bactenemia; toxaemia denotes the Intici 
state. 

(a) Progressive Septioajmia from Local Infection. —The conimoi 
streptococcus and staphylouoecus infection is as a rule first local, and the l"\ 
ins alone pass into the blood. In other instances the cocci appear in the hie" 1 
and throughout the tissues, causing a septicaunia which intensifies greatly tin 
severity of the ease. Other infections in which the bacterial invasion, local a 
first, may become general are pneumonia, typhoid fever, anthrax, gonorrh"' i| 
and puerperal fever. 

The clinical features of this form are well seen in the eases of piiei'p" 1,1 
septicaemia or in dissection wounds, in which the course of the infection mu. 
be traced along the lymphatics. The symptoms usual!v set in within t xxI'l'ly 
four hours, and rarely later than the third or fourth day. There is a d" 1 
or chilliness, with moderate fever at first, which gradually rises and is ma' k«' 1 
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by daily remissions and even intermissions. The pulse is small and com¬ 
pressible, and may reach 120 or higher. Gastro-intestinal disturbances are 
common, the tongue is red at the margin, and the dorsum is dry and dark. 
There may be early delirium or marked mental prostration and apathy. As 
the disease progresses there may be pallor of the face or a yellowish tint. 
Capillary hmmorrhages are not uncommon. 

In streptococcus cases we are beginning to recognize the fact that these 
infections are not idways so serious as we thought. Death may occur within 
twenty-four hours or be delayed for several days, even for weeks, and recovery 
may occur. One case recently showed streptococci in the blood for six weeks, 
but ultimately recovered (Cole). On post-mortem examination there may be 
no gross focal lesions in the viscera, and the seat of infection may present only 
slight changes. The spleen is enlarged and soft, the blood may bo extremely 
dark in color, and hamiorrlmges arc common, particularly on the serous sur¬ 
faces. Neither tljrombi nor emboli are found. Certain clinical features sepa¬ 
rate the streptococcus from I lie*'staphylococcus infection, chiefly in the absence 
of delirium, a rather abnormal mental acuteness, and in the presence of a 
greater degree of amentia. 

Many instances of septicamiia are combined infections; thus in diphtheria 
streptococcus septicamiia is a common, and the most serious, event. The local 
disease and the symptoms produced by absorption of the toxins dominate the 
clinical picture; but the features are usually much aggravated by the systemic 
invasion. A similar infection may occur in typhoid fever and in tuberculosis, 
and may obscure the typical picture. These secondary septicaemias are caused 
most frequently by the streptococcus, but may result from the invasion of 
other bacteria. 

(6) General Septic.emia without Recognizable Local Infection.— 
Cryptogenetic Septiivmias. —This is a group of very great interest to the 
physician, the full importance of which we are only now beginning to recog¬ 
nize. 

The subjects when attacked may be in perfect health; more commonly they 
are already weakened by acute or chronic illness. The pathogenic organisms 
are varied. Streptococcus pyogenes is the most common; the forms of 
staphylococcus more rare. Other occasional causal agents are Micrococcus 
hmcrolatus (pneumococcus), Hacillus proteus, and Itncillus pyocynncus. Be¬ 
tween May 1, 1802, and June 1, 1803. there were examined in the post-mortem 
room from my wards 21 cases of general infection, of which 13 were due to 
Streptococcus pyogenes, 2 to Staphylococcus pyogenes, and 6 to the pneumo¬ 
coccus. In 1!) of those ease's the patients were already the subjects of some 
other malady, which was aggravated, or in most instances terminated, by the 
general septicamiia. The symptoms vary somewhat with the character of the 
micro-organisms. Tn the streptococcus eases there may' be chills with high, 
irregular fever, and a more characteristic septic state than in the pneumo- 
coceus infection. 

Most of these cases come correctly under the term "cryptogenetic septi- 
«rrnia ” as employed by Leubc, inasmuch as the local focus of infection is 
11 °t evident during life, and may not be found after death. Although most 

these cases are terminal infections, yet it is well to bear in mind that there 
ar ° instances of this type of affection coming on in apparently healthy persons. 
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The fever may be extremely irregular, characteristically septic, and.persist 
for many weeks. Foci of suppuration may not develop, and may not be found 
even at autopsy. I have on several occasions met with cases of an intermit¬ 
tent pyrexia persisting for weeks, in which it seemed impossible to give any 
explanation of the phenomena, and some which ultimately recovered, and in 
which tuberculosis and malaria could be almost positively excluded. These 
cases require to .be carefully studied bacteriologically. Dreschfeld has de¬ 
scribed them as idiopathic intermittent fever of pyaen^e character. Local 
symptoms may be absent, though in three of <his cases there was enlargement 
of the liver, and in two the condition was a diffuse suppurative hepatitis. The 
pyocyanic disease, or cyano-pysemia, is an extremely interesting form of infec¬ 
tion with Bacillus pyocyaneus, of which a larger number of cases have been 
reported of late years. (See Wollstein’s paper, Archives of Pediatrics, Octo¬ 
ber, 1897, and Barker, Jour. Am. Med. Assoc., 1897.) 

3. Septico-py^m^s. 

The pathogenic micro-organisms which invade the blood and tissues may 
settle in certain foci and there cause suppuration. When multiple abscesses 
are thus produced in connection with a general infection, the condition is 
known as pyremia or, perhaps better, septico-pyajmia. There are no specific 
organisms of suppuration, and the condition of pyaemia may be produced by 
' organisms other tlian the streptococci and staphylococci, thougli these are the 
most common. Other forms which may invade the system and cause foci of 
suppuration are Micrococcus lanceolatus, the gonococcus. Bacillus coli, Bacillus 
typhosus, Bacillus proteus, Bacillus pyocyaneus, Bacillus in/luenzce, and very 
probably the anaerobic bacteria of Veillon and Zuber. In a large proportion of 
all cases of pyaemia there is a focus of infection, either a suppurating exter¬ 
nal wound, an osteomyelitis, a gonorrhoea, an otitis media, an empyema, or an 
area of suppuration in a lymph-gland or about the appendix. In a large 
majority of all these eases the common pus cocci are present. 

In a suppurating wound, for example, the pus organisms induce hyaline 
necrosis in the smaller vessels with the production of thrombi and purulent 
phlebitis. The entrance of pus organisms in small numbers into the blood 
does not necessarily produce pyaemia. Commonly the transmission to various 
parts from the local focus takes place by the fragments of thrombi which puss 
as emboli to different parts, where, if the conditions are favorable, the pus 
organisms excite suppuration. A thrombus which is not septic or contami¬ 
nated, when dislodged and impacted in a distant vessel, produces at most only 
a simple infarction; but, coming from an infected source and containing pus 
microbes, fcn independent centre of infection is established wherever the cm- 
boluJWy lodge. These independent suppurative centres in pyaemia, known a* 
embolic or metastatic abscesses, have the following distribution: 

(а) In external wounds, in osteo-myelitis, and in acute phlegmon of fI k 
akin, the embolic particles very frequently excite suppuration in the lungs 
producing the well-known wedge-shaped pysemie infarcts; from these, or rarcl; 
by paradoxical embolism, or direct passage of bacteria or minute embol 
through the pulmonary capillaries, metastatic foci of inflammation may occu 
in other parts. 

(б) Suppurative foci in the territory of the portal system, particularly is 
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the intdfetines, produce metastatic abscesses !n the liver with or without sup¬ 
purative pylephlebitis. 

Endocarditis is an event which is very liable to occur in all forms of sep- 
ticsemia, and modifies materially the character of the clinical features. Strep¬ 
tococci and staphylococci are the most common organisms present in the vege¬ 
tations, but the pneumococci, gonococci, tubercle bacilli, typhoid bacilli, 
anthrax bacilli, and other forms have been isolated. The vegetations which 
grow at the site of*the valve lesion become covered with thrombi, particles 
of which may be dislodged and carried as emboli to different parts of the body, 
causing multiple abscesses or infarcts. 

Symptoms of Septico-pyemia. —In a case of wound infection, prior to the 
onset of the characteristic symptoms, there may be signs of local trouble, and 
in the case of a discharging wound the pus may change in character. The 
onset of the disease is marked by a severe rigor, during which the temperature 
rises to 103° or 104° and is fojlowed by a profuse sweat. These chills are 
repeated at intervals, either daily or every other day. In the intervals there 
may be slight pyrexia. The constitutional disturbance is marked and there 
are loss of appetite, nausea, and vomiting, and, as the disease progresses, rapid 
emaciation. Transient erythema is not uncommon. Local symptoms usually 
occur. If the lungs liecomc involved there arc dyspnoea and cough. The 
physical signs may be slight. Involvement of the pleura and pericardium is 
common. The anaemia, often profound, causes great pallor of the skin, which 
later may be bile-tinged. The spleen is enlarged, and there may be intense 
pain in the side, pointing to perisplenitis from embolism. Usually in the 
rapid cases a typhoid state supervenes, and the patient dies comatose. 

In the chronic cases the disease may be prolonged for months; the chills 
recur at long intervals, the temperature is irregular, and the condition of the 
patient varies from month to month. The course is usually slow and progress¬ 
ively downward. 

Diagnosis. —Pyaemia is a disease frequently overlooked and often mistaken 
for other affections. 

Cases following a wound, an operation, or parturition are readily recog¬ 
nized. On the other hand, the following conditions may be overlooked: 

Osteo-myclitis. —Here the lesion may be limited, the constitutional symp¬ 
toms severe, and the course of the disease very rapid. The cause of the trouble 
may be discovered only post mortem. 

So, too, acute septieo-pyicmirt may follow gonorrhoea or a prostatic abscess. 

Cases are sometimes confounded with typhoid fever, particularly the more 
chronic instances, in which there are diarrhoea, great prostration, delirium, 
and irregular fever. The spleen, too, is often enlarged. The marked leueo- 
cytosis is an important differential point. 

In some of the instances of ulcerative endocarditis the diagnosis is very 
ilillieult, particularly in what is known as the typhoid, in contradistinction 
to the septic, type of this disease. In acute miliary tuberculosis the symp¬ 
toms occasionally resemble those of septicaemia, more commonly those of 
typhoid fever. 

The post-febrile arthritides, such as occur after scarlet fever and gonor¬ 
rhoea, are really instances of mild septic infection. The joints may some¬ 
times suppurate and pyaemia develop. So, also, in tuberculosis of the kidneys 
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and calculous pyelitis recurring rigors and sweats due to septic mfeotion arc 
common. In some latitudes septic and pya>mic processes aie too often con¬ 
founded with malaria. In early tuberculosis, or even when signs of excava¬ 
tion are present in the lungs, and in cases of suppuration in various parts, 
particularly empyema and abscess of the liver, the diagnosis of malaria is 
made. The practitioner may take it as a safe rule, to which he will And very 
few exceptions, that an intermittent freer which resists quinine, is not malaria. 

Other conditions associated with chills which may be mistaken for pvsenna 
are profound anannin, certain cases of Hodgkin’s disease, the hepatic inter¬ 
mittent fever associated with the lodgment of gall-stones at the orifice of the 
common duct, rare cases of essential fever in nervous women, and the inter¬ 
mittent fever sometimes seen in rapidly growing cancer. 

Treatment. — (a) Surgical .—In pyaemia, where the pus is accessible, free 
evacuation and drainage is often the only treatment required. In a case of 
cmpya'ina with weeks of high and irregular fever the day after operation the 
temperature is normal, and may remain so. 'Pn some cases with a local infec¬ 
tion Bier's method of hypertemia has been used with success, hut where tlie 
focus of manufacture of the poison is accessible tlit*, knife should ho used. 
Unfortunately, in only too many cases the focus of infection is not accessible; 
it then is a septieamiia, and for such cases the bacteriologists ha\e intro¬ 
duced the treatment with vaccines. 

(6) Vaccine Treatment .—By blood cultures or by cultures from the focus 
of infection the organism is isolated, then a vaccine is prepared, and. if 
Wright’s method is followed, the use and dose are regulated by the opsonic 
index of the patient. In many cases where the germ can not he isolated and 
the condition is one of septic fever the ordinary antistiicptococcus serum is 
used, or one of the polyvalent sera, flood results are obtained in a few eases, 
and we are working in the right direction, hut the method is as yet only in the 
experimental stage. 

(c) Drugs .—There arc none which control septic fever. The coal-tar 
products are of doubtful service. Quinine may he used. Cold bathing is 
much the best measure to control the fever. 

1. Tkhminai. In ski'tions. 

There is truth in the paradoxical statement that iicrsons rarely die of the 
disease with which they suffer. Socondaiy, terminal, infections carry off many 
of the incurable cases. Flexner analyzed 255 cases of chronic renal and cardiac 
disease in which complete bacteriological examinations were made at autop-y- 
Excluding tuberculous infection, 213 ga\e positive, and 42 negative results. 
The infections may be local or general. The former are extremely common, 
and are found in a large proportion of all cases of Bright’s disease, arterio¬ 
sclerosis, heart disease, cirrhosis of the liver, and other chronic disorders. 
Affections of the Berous membranes (acute pleurisy, pericarditis, or perito¬ 
nitis), meningitis, and endocarditis are the most frequent lesions. It is l”’ r ' 
haps safe to say that the majority of eases of advanced nrterio-aclerosis ana 
of Bright’s disease succumb to these intcrcurrenl infections. The inf<«l ,vc 
agents are very varied. The streptococcus is the most common, but the l" 11 ' 11 ' 
ihococcus, staphylococcus and gonococcus, and the proteus, pyocyaneus. :uld 
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irsis bacilli arc also met with. It is surprising in how many instances of 
artcrio-sclerosis, of chronic heart disease, of Bright’s disease, and particularly 
of cirrhosis of the liver in Flexner’s series the fatal event was determined by 
an acute tuberculosis of the peritonamm or pleura. 

The general terminal infections arc somewhat less common. Of 85 cases 
of chronic renal disease in which Flexner found micro-organisms at autopsy, 
38 exhibited general infections; of 18 cases of chronic cardiflc disease, in 11 
the distribution of lftteteria was general. The blood-serum of persons suffer¬ 
ing from advanced chronic disease was found by him‘to be less destructive to 
the staphylococcus aureus than normal human serum. Other diseases in which 
general terminal infection may occur are Hodgkin’s disease, leukicmia, and 
chronic tuberculosis. 

And, lastly, probably of the same nature is the terminal entero-colitis 80 
frequently met with in chronic disorders. 

>• 

XIX. RHEUMATIC FEVER. 

Definition. —An acute, non-contagious fever, dependent upon an unknown 
infective agent, and characterized by multiple arthritis and a marked tendency 
to inflammation of the tibrous tissues. • 

Etiology.—DisTUinrriox ,v\n I’kkv.u.knck.—I t prevails in temperate 
and humid climates. Church has collected interesting statistics on this point. 
Oddly enough, the two countries with the highest admission in the British 
army per thousand of strength—Kgypt. 7.02, and Canada, G.26—have climates 
the most diverse, in 1003 in Kngland and Wales 1,812 deaths were due to 
rheumatic fever (Tatham). The disease prevails more in the northern lati¬ 
tudes. In the Montreal General Hospital there were for the twelve years 
ending 1903, 2 deaths in 1S2 cases among 12,011 admissions; at the Royal 
Victoria Hospital, Montreal, for ton years ending 1903, 3 deaths in 285 cases 
among 9,2841 admissions (.John MoCrne). At the Johns Hopkins Hospital 
for the fifteen years ending 1901, there were 3(10 admissions (330 patients) 
and 9 deaths (T. McCrae). The general impression is that thq disease pre¬ 
vails more in the British Isles than elsewhere: hut, ns Church remarks, the 
returns are very imperfect (this holds good everywhere). In Norway, where 
cases of rheumatic fever are notified, there were for the four years 1883-92 
13,(151 cases, with 250 deaths. 

Season. —In London the cases reach the maximum in the months of Sep¬ 
tember and October. In the Montreal General Hospital Bell’s statistics of 
lull eases show that the largest number was admitted in February, March, 
and April. And the same is true in Baltimore, 55 per cent of our cases were 
admitted in the first four months of the year (McCrae). The disease prevails 
most in tho dry years or a succession of such, and is specially prevalent when 
the subsoil water is abnormally low and the temperature of the earth high 
(Newshoime). 

Age. —Young adults are most frequently affected, but tho disease is by no 
means uncommon in children between the ages of ten and fifteen years. Suck- 
>mgs are rarely Attacked. Milton Miller has analyzed 19 undoubted cases. 
The cases have to be distinguished from a totally different affection, the pyo; 



ggnic arthritis-of -infants. Of '466 cases admitted to the Montreal General 
Hospital there were, under fifteen years, 4.38 per cent; from fifteen to twenty, 
five years, 48.68 per cent; from twenty-five to thirty-five years, 25.87 per cent; 
from thirty-five to forty-five years, 13.6 per cent; above forty-five years, 7.4 
per cent. Of our 360 admissions, 110 were in the third decade and 65 per 
cent below the thirtieth year of age (MeCrae). Ten per cent of the cases 
had the first attack in the first decade. Of the 655 enses analyzed by Whip- 
ham for the Collective Investigation Committee of the British Medical Asso¬ 
ciation, only 32 eases occurred under the tenth year and 80 per cent between 
the twentieth and fortieth years. These figures do not give the ratio of eases 
in children, in whom the milder types of arthritis are very common. 

Sex. —If all ages are taken, males are affected of toner titan females. Of 
our patients, 23!) were males, 91 females. In the Collective Investigation Re¬ 
port there were 375 males and 27!) females. Up to the ago of twenty, how¬ 
ever, females predominate. Between the ages of ten and fifteen girls are more 
prone to the disease. 

Heredity. —It is a deeply grounded belief with the public and the pro¬ 
fession that rheumatism is a family disease, hut Church thinks the evidence 
is still imperfect. In 25 per cent of our cases there was a history of the din- 
ease in the family. The not rare occurrence in several members of the same 
family is used by those who believe in the infectious origin as an argument 
in favor of its being a house disease. 

Occupations which necessitate exposure to cold and great changes of tem¬ 
perature predispose strongly, and the disease is met with oftencst in drivers, 
servants, bakers, sailors, and laborers. 

Chill.— Exposure to cold, a wetting, or a sudden change of temperature 
are among the factors in determining the onset of an attack, but they were 
present in only 12 per cent of our cases. 

Not only does an attack not confer immunity, hut as in pneumonia pre¬ 
disposes the subject to the disease. 

Ehenmatic Fever as an Acute Infectious Disease. — (a) (General Em- 
dence. —Rheumatic fever, as Newsholme has shown, occurs in epidemics with¬ 
out regular periodicity, recurring at intervals of three, four, or six years, ami 
varying much in intensity. A severe epidemic is apt to he followed by tw« 
or three mild outbreaks. ‘CThc-curves of the mortality statistics . . . approx¬ 
imate very closely to those of pyaemia, puerjieral fever, and erysijielas, dis¬ 
eases which are certainly associated with specific micro-organisms” (Church). 
The constancy also of the seasonal variations is an additional suppori hi 
this view. 

(b) Clinical Features. —Physicians have long been impressed with the 
striking similarity of the symptoms to those of septic infection.. In the char¬ 
acter of the fever,.the mode of involvement of the joints, theitondency to ri- 
lgpse,Vtho sweats, the anamiia, thqleucocytosis, and, above all, the great liabil¬ 
ity to-lendocarditis and involvement of the serous membranes, the disea-c 
resembles pyaemia very closely, and may, indeed, be taken as the very type of an 
acute infection. But, as-Stephen Mackenzie remarks, acute rheumatism should 
be considered not simply from the point of view of the rheumatic polyarthritis 
of the adult, but as a whole in its manife^ations at different periods of life) 
yet even from this standpoint the multilron manifestations of the rheumatic 
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poison iik childhood and young adults may very reasonably be referred to the 
effect of the toxins of micro-organisms. 

(c) Special Evidence. —The bacteriology of the disease is still under dis¬ 
cussion.! Many organisms have been described, a special bacillus by Achalmc, 
forms of streptococci, and a diplococcus by Wassennan, which is probably the 
same as that described in England by Poynton and Payne, Ainley Walker, 
Shaw and Beattie. This latter, which has been called the Mitrucoccus rheu- 
malicus, IjfM JiecnJsoJ a ted from the throat, joints, and exudates in persons 
suffering with rheumatic fever. Poynton, Payne, and others have produeed 
with’this organism, injected into rabbits, endocarditis, arthritis, and subcu¬ 
taneous nodules. In a series of cases in my clinic Cole could not confirm these 
results, studying blood cultures and the effusion into the joints. On the other 
hand, hiums.flble with strains of streptococci from various sources to produce 
experimentally endocarditis and arthritis, y A view very commonly held is that 
the organism producing the disease is an attenuated streptococcus. Beattie* 
in a recent paper, claims that the’results obtained by injecting streptococci are 
different from those produeed by Micrococcus rheumaticus. A point of great 
interest is that Ainley Walker has obtained formic acid from the cultures of 
this germ. The problem is one of great difficulty and of the first importance, 
in xiew of the suffering and incapacity caused by rheumatic fever. 

There is considerable evidence against the view that it is simply a mild 
ivogenic infection.' Salicylates have no effect on the ordinary streptococcus 
ideations, and the‘clinical course in the streptococcus arthritis is very differ- 
■nl; moreover,- rheumatic joints never suppurate. The isolation of slrepto- 
wei may simply indicate the presence of secondary streptococcus invaders 
ucli as occur in scarlet fever and small-pox. 

Other views as to Hie nature of rheumatism are the metabolic or chemical: 
lint it depends upon a morbid material produced within the system in de¬ 
ed ive processes of assimilation. It has been suggested that this material is 
•die acid (Front) or certain combinations with lactic acid (Latham). 

A nervous theory of acute rheumatism was advocated by the late J. K. 
litcliell, of Philadelphia, who believed that the nerve centres were primarily 
Ifected by cold and that the local lesions were really trophic in character. 

Morbid Anatomy.— There are no changes characteristic of the disease, 
be affected joints show hyperemia and swelling of the synovial membranes 
ml of the ligamentous tissues. There may be slight erosion of the cartilage, 
'lie fluid in the joint is turbid, albuminous in character, and contains leuco¬ 
ses and a few fibrin tlakes. Pus is very rare in uncomplicated cases. Rlieu- 
mtic fever rarely proves fatal, except when there are serious complications, 
uli ns pericarditis, endocarditis, myocarditis, pleurisy, or pneumonia. The 
inditions found show nothing peculiar, nothing to distinguish them from 
her forms of inflammation. In death from hyperpyrexia no special changes 
'e found. The blood usually contains an excessive amount of fibrin. In the 
vondary rheumatic inflammations, as pleurisy and pericarditis, various pus 
nanisms have been found, possibly the result of a mixed infection. 

Symptom*. —As a rule, the disease sets in abruptly, but it may be preceded 
' irregular pains in the joints, slight malaise , sore throat, and particularly by 
nsillitia. A definite rigor is uncommon; more often there is slight chilli* 
The fever risae quickly, and with it one or more of the joints become 
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painful. Within twenty-four h*urs from the onset, the disease is fully mani- 
fest. The temperature range is from 102° to 104°. 1 The pulse is frequent, soft, 
and usually above 100. The tongue is moist, and rapidly becomes covered .with 
a white fur. There are the ordinary symptoms associated with an acute fcy o^ 
such as lossijalappetite, thirst, constipation, and a scanty, highly acid, highly 
colored urine. In a majority of the cases there are profuse, very acid sweats, 
of a peculiar $>ur odor. Sudaminal and miliary vesicles are abundant, the 
latter usually surrounded by a minute ring of hypercemia. The mind-ie clear, 
except in the cases with hyperpyrexia. ' The affected joints are painful to move, 
soon become swollen and liot. and present a reddish flush. The order of fre¬ 
quency of involvement of the joints in our series was knee, ankle, shoulder, 
wrist, elbow, hip, hand, foot. The joint's are not attacked together, hut suc¬ 
cessively. For example, if the knee is first'affected, the redness may disappear 
from it as the wrists become painful and hot. The disease is seldom limited to 
a single articulation. The amount of swelling is variable. Extensive offusion 
into a joint is rare, and much of the enlargement jf-duc to the infiltration of 
the periarticular tissues with serum. The swelling may he limited to the joint 
proper, but in the wrists and ankles it sometimes involves the sheaths of the 
tendons and produces great enlargement of the hand- and feet. Correspond¬ 
ing joints are often affected. In attacks of great severity every one of ilu> 
larger joints may be involved. The vertebral, sterno-elav ienlar, and phalan¬ 
geal articulations are less often inflamed in acute than in gonorrhoeal rheuma¬ 
tism. Perhaps no disease is more painful than acute polyarthritis. The ina¬ 
bility to change the posture without agonizing pain, the drenching sweats, the 
prostration and utter helplessness, combine to make it one of the most distress¬ 
ing of febrile affections. A special feature of the disease is the tendency of 
the inflammation to subside in one joint while increasing with great intensity 
in another. 

The temperature range in an ordinary attack is between 102° and 104°. 
In only 18 of our eases did the temperature rise above 101°. In 100 it reached 
103° or over. It is peculiarly irregular, with marked remissions and exacerba¬ 
tions, depending very much upon the intensity and extent of the articular in¬ 
flammation. Defervescence is usually gradual. The profuse sweats materially 
influence the temperature curve. If a two-hourly chart is made and observa¬ 
tions upon the sweats are noted, the remissions will usually be found coinci¬ 
dent with the sweats. The perspiration is sour-smelling and acid at first; bat, 
when persistent, becomes neutral or even alkaline. 

The blood is profoundly altered in acute rheumatism. There is, indeed, 
no acute febrile disease in which an amomia occurs with greater rapidity. 
The average leucocyte count in our cases wus about 12,000 per c.mm. 

With the high fever a murmur may often be heard at the apex region. 
Endocarditis is also a common cause of an apex bruit. The heart should 1* 
carefully examined at the first visit and subsequently each day. 

The urine i8, as a rule, reduced in amount, of high density and high color. 
It is very acid, and, on cooling, deposits urates. The chlorides may bo greatly 
diminished or even absent. Formic acid is present (Walker). Febrile albu¬ 
minuria is not uncommon. 

The saliva may become acid in reaction and is said to contain an excess 

of sulphocyanides. 
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Subacute Rheumatism. —This rcpresents-ia milder form of the disease, ill 
which all the symptoms are less pronounced. The fever rarely rises above 
101°; fewer-joints are involved; and the arthritis is less intense. The cases 
may drag on for weeks or months, and the disease may finally become chronic. 
It should not be forgotten that in children this mild or subacute form may be 
associated with endocarditis or pericarditis. 

Complications. —These are important and serious. ■> 

(1) jlYPKap yrbx i a.—' l'he temperature may rise rapidly a few days after 
thejjflget, and be associated with delirium; but not necessarily, for the tem¬ 
perature may rifle to 108" or, as in one of I)a Costa’s cases, 111) 0 , without cere¬ 
bral symptoms. Hyperpyrexia is most common in first attacks, ID of 107 eases 
(Church). It is most apt to occur during the second week. Delirium may 
precede or follow its onset. As a rule, with the high fever, the pulse is feeble 
and frequent, the prostration is extreme, and finally stupor supervenes. In 
our series there was no instance of hyperpyrexia, which seems rare in the 
United States. ; ’’ 

. (2) Cahwac Affections. — (a) Endocarditis, the most frequent and seri¬ 
ous complication, occurs in a considerable percentage of all cases. Of 889 
cases, 494 had signs of old or recent, endocarditis (Church). The liability to 
endocarditis diminishes as'-age advances. The incidence of organic disease in 
our cases was more than double in patients who lmd had their first attack below 
the age of twenty years, compared with those with the first attack over twenty 
years of age.-^ It increases directly with the number of attacks. Of 116 eases, 
in the first attack 58.1 per cent had endocarditis, 63 per cent in the second 
attack, and 71 per cent in the third attack (Stephen Mackenzie). Thirty-five 
per cent of our cases showed organic valve lesions, in 96 per cent the mitral 
was involved, in 27 per cent the aortic, and in 23 per cent both the lesions 
were combined. The mitral segments are most frequently involved and the 
affection is usually of the simple, verrucosc variety. Ulcerative endocarditis is 
very rare. Of 209 cases of this disease which I analyzed, in only 24 did the 
symptoms of a severe endocarditis arise during the progress of acute or sub¬ 
acute rheumatism. The valvulitis in itself is rarely dangerous, producing few 
symptoms, and is usually overlooked. Unhappily, though the valve at the time 
may not be seriously damaged, the inllammalion starts changes which lead to 
sclerosis and retraction of the segments, and so to chronic valvular disease. 
Venous thrombosis is an occasional complication. 

(5) Pericardilii may occur independently of or together with endocarditis. 
It may be simple fibrinous, sero-fibrinous, or in children purulent. Clinically 
we meet it more frequently in connection with this disease than in any other 
acute affection. It was present in 20 eases of our series—6 per cent—in 
only four of which did effusion occur. The physical signs are very charac¬ 
teristic. The condition will be fully described under its appropriate section. 
A peculiar form of delirium may develop during the progress of rheumatic 
pericarditis. 

(c) Myacgrdit'is is most frequent in connection with endo-pericardial 
changes. As Sturges insisted, the term carditis is applicable to many cases. 
The anatomical condition is a granular or fatty degeneration of the heart- 
muscle, which leads to weakening of the walls and to dilatation. It is not, 
I think, nearly so common as the other cardiac affections. S. West has re- 
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ported instances of acute dilatation of the heart in rheumatic fevet, in.One 
of which marked fatty changes were found in the heart-libres. 

(3) Pulaionaby Affections. —Pneumonia and pleurisy occurred in 9.94 
per cent of 3,433 cases (Stephen Mackenzie). Tiiey frequently accompany 
the cases of endo-pericarditis. According td Howard’s analysis of a large 
number of cases, there were pulmonary complications in only 10.5 per cent 
of cases of rheumatic endocarditis; in 58 per cent of cases of pericarditis; and 
in 71 per cent of cases of endo-pericarditis. Congestion of the lung is occa¬ 
sionally found, and in several cases has proved rapidly fatal. 

(4) Nervous Complications. —These are due, in part, to the hyper¬ 
pyrexia and in part to the special action upon the brain of the toxic agent 
of the disease. They may be grouped as follows: (a) Delirium, associated 
with the hyperpyrexia or the toxamiia, may be active and noisy in character; 
more rarely a low muttering delirium, passing into stupor and coma. It was 
present in only five of our 307 cases, and in four of these we thought the sal¬ 
icylates at fault. A peculiar delirium occub) in connection with rheumatic 
pericarditis. It may be excited by the salicylate of soda, either shortly after 
its administration, or more commonly a few days later. ( b ) Coma, which is 
more serious, may oceur without preliminary delirium or convulsions, and 
may prove rapidly fatal. Certain of these cases are associated with hyper¬ 
pyrexia; but Southey has reported the case of a girl who, without previous 
delirium or high fever, became comatose, and died in less than an hour. A 
certain number of such cases, as those reported by Da Costa, have been asso¬ 
ciated with marked renal changes and were evidently uraemic. The coma may 
supervene during the attack, or after convalescence has set in. (e) Convul¬ 
sions are less common, though they may precede the conjg. Of 127 observa¬ 
tions cited by Besnicr, there were 37 of delirium, only 7 of convulsions, 17 of 
coma and convulsions, 54 of delirium, coma, and convulsions, and 3 of other 
varieties (Howard), (d.) Cho rea. The relations of this disease and rheu¬ 
matism will be subsequently discussed. It is sufficient here to say that in only 
88 out of 554 cases which I have analyzed from the Infirmary for Diseases of 
the Nervous System, Philadelphia, were chorea and rheumatism associated. 
It is most apt to develop in the slighter attacks in childhood. ( e) Mmingilis 
is extremely* rare, though undoubtedly it does occur. It must not be forgot¬ 
ten that in ulcerative endocarditis, which is occasionally associated with acute 
rheumatism, meningitis is frequent, (f) Polyneuritis has been described. I 
saw a remarkable case whieh followed hyperpyrexia. Free venesection saved 
the patient’s life. After many months the patient recovered, but witli a 
remarkable ataxia. 

(5) Cutaneous Affections.— t-Sweat-vesicles have already been men¬ 
tioned as extremely common. 2 A red miliary rash may also develop. Scarla- 
tiniform eruptions are occasionally seen. Purpura, with or without urticaria, 
may occur, and various forms of erythema. It is doubtful whether the ciwf 
of extensive purpura with urticaria and arthritis—poliosis rheumatics— 
belong truly to acute rheumatism. 

(6) Rheumatic Nodules. —These curious structures, described originally 
by Meynet, occur in the form of small subcutaneous nodules attached to the 
tendons and fasciae. Barlow and Warner, in England, and T. B. Futcher. in 
the United States, have paid special attention to their varieties and irop° r ' 
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tanae,- 'They \ary_jii .size from a,small shot to a large pea, and are most 
T johife-oti H on the fingers, hands, and wrists. They also occur about the elbows, 
the spines of the vertebrae, and the scapula;. They are not often tender. 
Tffipare more common after the decline of the fever and in the children with 
init r^T valve disease. In only !j of our patients were they present during the 
flcQte attack. The nodules may grow with great rapidity and usually last for 
weeks or .months. They are more common in children than in* adults, and in 
the former their presence may be regarded as a positive indication of rheuma¬ 
tism. They have been noted particularly in association with chronic rheumatic 
endocarditis. Subcutaneous nodules occur also in migraine, gout, and arthri¬ 
tis deformans. Histologically they are made up of round and spindle-shaped 
cells. In addition to these firm, hard nodules, there occur in rheumatism and 
in chronic vegetative endocarditis remarkable bodies, which have been called 
by F6reol “nodosites cutanpes ephemeras.” In a ease of chronic vegetative 
endocarditis (without arthritis), which 1 saw with Dr. .1. T\. Mitchell, there 
were, in addition to occasional elevated spots resembling urticaria, areas of 
inliltration in the skin, from two to throe lines in diameter, not elevated, but 
pale pink, and exquisitely tender and painful even without being touched. 

'the course of acute rheumatism is extremely variable. It is, as Austin 
Flint first showed, a self-limited disease, and it is not probable that, medi¬ 
cines have any special influence upon its duration or course. Gull and Sutton, 
who likewise studied a series of G2 cases without special treatment, arrived at 
the same conclusion. 

Prognosis.— Rheumatic fever is the most serious of all diseases with a low 
(loath-rate. The mortality is rarely above 2 or 3 per cent. Only 9 of our 330 
patients died, per-cent, all with endocarditis and f> with pericarditis. 

Sudden death in rheumatic fever is due most frequently to myocarditis. 
Itcrringham has reported a ease in which on the fourteenth day there was 
fatty degeneration and acute inflammation of the myocardium. In a few rare 
cases it results from embolism. I saw one case at the Montreal General Hos¬ 


pital in which we thought possibly the sudden death was due to Fuller’s alka¬ 
line treatment, which had been kept up by mistake. There was slight endo¬ 
carditis but no myocardial changes. Alarming symptoms of depression 
sometimes follow excessive doses of the salicylate of soda. 

Diagnosis. —Practically, the recognition of acute rheumatism is very easy; 
tut there are several affections which, in some particulars, closely resemble it. 

(1) Mui/rim.B Secondary Arthritis.— -Under this term may be em¬ 
braced the various forms of arthritis which come on or follow in the course of 
hie infective diseases, such as gonorrhoea, scarlet fever, dysentery, and eerebro- 
sjuualmirjiingjtis. Of these the gonorrhoeal form will receive special consid¬ 
eration and is the type of the entire group. 

(2) Septic Arthritis, which occurs in the course, of- pyaemia from any 
CIUlse , and particularly in puerperal fever. No hard and fast line can be 
drawn between these and the eases in the first groups but the inflammation 
rapidly passes on to suppuration and there is more or less destruction of the 
Joints. The.ponditions under which the arthritis occurs give a clew at. once 
0 nature of the case. Under this section mav also be mentioned: 


( a ) Acute, necrosis or acute osteo-myelitis, occurring in the lower end of 
‘he femur, or in the tibia, and which may be mistaken for acute rheumatism. 
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Sometimes, too, it is multiple. eThojjreiilpr in tensity o£ the local symptom*, 
the,involvement of the epiphyses mUiw Uiau the joints, and U* njoie 
serious'constitutional disturbances are points to he considered, ihe eon- 
dlHoiris'uiiTortunately often mistaken for acute arthritis, and as the treat¬ 
ment is essentially surgical, the error is one which may cost the life of tluj 

Patl (b)’ The amite arthritis of infants must be distinguished from rheuma¬ 
tism It is a disease which is usually confined to one joint (the hip or knee), 
the effusion in which rapidly becomes purulent. The affection is most com- 
mon in sucklings and is undoubtedly pyiemic in character. It may also occur 
in the gonorrhoeal ophthalmia or vaginitis of the new-born, as pointed out by 

Clement Lucas. . 

(3) Gout. —While the localization in a single, usually a small, joint, the 

age the history, and the mode of onset are features winch enable us to recog¬ 
nize acute gout, there are everywhere many cases of acute arthritis, ca lc, 
rheumatic fever, which are in reality gout> The involvement of several of 
the larger joints is not so infrequent in gout, and unless, toplu are present, 
or unless a very accurate analysis pf the urine is made, the diagnosis may be 

difficult. , T , . , , 

(1) Acute Arthritis Deformans.— Tn several cases I have mistaken 

this form for rheumatic fever. It may come on with fever and multiple arthri¬ 
tis and for weeks there mav be no suspicion of the true nature of the di-eanj. 
Gradually the fiwer-snbsidos, but the periarticular thickening persists. As a 
rule, however, in the acute febrile cases the involvement of the smaller join s, 
the persistence and the early changes in the articulations suggest arthritis 


deformans. ,, 

Treatment.—fThc bed should have a smooth, soft, yet clastic maltrt». 
The patient should wear a flannel night-gown, which may be opened all the 
way clown the front and slit along the outer margin of the sleeves. Lluee 
or four of these should be made, so as to facilitate the frequent changes re¬ 
quired after the sweats. He may wear also a light flannel, capo about the 
shoulders. He should sleep in blankets, not in sheets, so as to reduce the liabil¬ 
ity to catch cold ami obviate the unpleasant clamminess consequent upon lien') 
sweating. Chambers insisted that the liability to endocarditis and pericarditis 
was much reduced when the patients were in blankets. 

▼ MUk is the most suitable diet. It may be diluted with alkaline miner 
waters. Lemonade and oat iScal or barley water should bo freely given. ■' 
<thirgt is usually great and may be fully satisfied. There is no objection 
broths and soups if the milk is not well borne. The food should be given a 
short and stated intervals. As convalescence is established a fuller die m-f 
Be allowed, but mfi&t should be used sparingly. > , t0 

The local t reatment is of the greatest importance. Tt often sullies 
wrap the affected joints in cotton. If the pain is severe, hot cloths mav > 
applied, saturated with FullcFs lotion (carbonate of soda, 6 drachms: ' 

num, 1 oz.; glycerine, 2 oz.; and water, 0 oz.). Tincture of aconite or eh 
may be employed in an alkaliqp solution. Chloroform liniment is also it 
application. Fixation of the joints is of great service in allaying u' 1 ' 1'V 
I have seen, in a German hospital, the joints enclosed in plaster of ■ ^ 
apparently with great relief. Splints, padded and bandaged with mouc ■ 
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firmness* will often be found to relieve pain. * Friction is rarely well borne in 
an acutely inflamed joint. Cold compresses are much used in Germany. The 
application of blisters above and below the joint often relieves the pain. This 
ipejjhod, which was used so much a few years ago, is not to be compared with 
thtf light application of the Paquelin thermo-cautery. 

The drug treatment of acute rheumatism is still far from satisfactory, 
though the introduction of the salicyl compounds has becd a great boon. 
Pribram’s exhaustive consideration of the question, extending over some 67 
pages (Nothnagel’s Handbueh, Bd. v), in which he discusses some 75 drugs 
and measures, indicates perhaps better than anything else that the therapeu¬ 
tics of the disease are still far from satisfactory. 

Theatmknt with the Saucy r, Compounds.— Salicin, introduced in 
1876 by Maclagan. may he used in doses of 20 grains every hour or two until 
the pain is relieved. It has the, advantage of being less depressing than the 
salicylate of soda. It is also perhaps the best drug to use for children. Sali¬ 
cylic acid, 15 to 20 grains, may lie given every two hours in acute cases until 
the pain is relieved. It is best given in capsules. Salicylate of soda, 20-grain 
doses every two hours, is perhaps the be*t«of the drugs for general use in the 
acute rheumatism of adults. After Hie pain has been relieved, the drug should 
he given every four or live hours until the temperature begins to fall. The 
jinti^siiim liienrliniiiite may bo given with it. Oil of vvintorgreen, 20 minims 
every two hours in milk, may he used if the salicylate of soda disagrees. There 
are many other salicyl compound- introduced of late, hut the best results are 
obtained from the use of one or other of the above-named preparations. There 
can he no question as to their eflioaey in relieving the pain in the disease. A 
majority of observeiwagms that they also protect the heart, shorten the course, 
and render relapse less likely. 

The Alkal;\e Tueat.u i;\ r.-t-l’otassium bicarbonate may lie given in 
half-drachm doses every three hours with the salicylic acid or saltern*? Fuller’s 
pl~an was to give a drachm and a half of the sodium bicarbonate with half a! 
drachm of potassium acetate in three ounces of water, rendered effervescent at\ 
the time of administration by half a draclun of eitric acid or an ounce of 
lemon-juice. When the urine is alkaline the amount may be reduced. 

The heart should be watched carefully during the administration of full 
doses oT Ilie alkalies. 

A wide-spread popular belief attributes marvellous efficacy to bcc-stings 
in all sorts of rheumatism, and a formic-acid treatment has been introduced. 
A 2| per cent solution is injected in the neighborhood of the painful joints. 
Ainley Walker has collected (B. M. J., October 10, 1908) an interesting lit¬ 
erature on the subject. 

I To al|ny tlm pain opium may he given in the form of Dover's powder, 
°r morphia hypodermtealiv. Aniipyrin, antifebrin, and phenacetin are useful 
enmeiimes for the purpose. During convalescence jron is indicated in-full 
doses, and quinine is a useful tonic. Of the complications, hyperpyrexia 
fhould bo treated by the cold ball) or the cold pack. The treatment of endo- 
cat-ditis and pericarditis and (lie pulmonary complications will be considered 
Ull| l , T their respective sections. 

To prevent and arrest endocarditis Cuton urges the use of a series of small 
, Misters along the course of the third, fourth, fifth, and Bixth intercostal nerves 
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of the left side, applied one at tf time and repeated at different .point*. Potas¬ 
sium or sodium iodide is given in addition to the salicyla^ The patients 
are kept in bed for about sis weeks. 

XX. CHOLERA ASIATICJA. 

Definition.— A specific, infectious disease, caused by the comma bacillus of 
Koch, and characterized clinically by violent purging and rapid collapse. 

Historical Summary.—Cholera lias been endemic in India from a remote 
period, but only within the last century did it make inroads into Europe and 
America. An extensive epidemic occurred in 1832, in which year it was 
brought in immigrant ships from Great Britain to Quebec. It travelled along 
the lines of traffic up the Great Lakes, and finally readied as far west as the 
military posts of the upper Mississippi. In the same year it entered the United 
States by way of Now York. There were recurrences of the disease m 
1835-3G. In 18-18 it entered the country through New Orleans, and spread 
widely up the Mississippi Valley and across Hie continent to California, in 
1819 it again appeared. In 18.) Nt was introduced by immigrant ships into 
New York and prevailed widely throughout the country. In 18(’i(! and in lsti' 
there were less serious epidemics. In 1813 it again appeared in the Tinted 
States, but did not prevail widely. In 1881 there was an outbreak in Europe, 
and again in 1892 and 1893. Although occasional cases have been brought by 
ship to the quarantine stations in this country, the disease has not gained a 
foothold here since 1873. It has prevailed in the Philippines, but is now. 1904, 
well under control. 

Etiology.—In 1881 Koch announced the discovery of the specific organ¬ 
ism of this disease. Subsequent observations have confirmed his statement 
that the comma bacillus, as it is termed, occurs constantly in the true cholera, 
and in no other disease. It has the form of a slightly bent rod, which is 
thicker, hut not more than about half the length of the tubercle bacillus, and 
sometimes occurs in corkscrew-like or S forms. It is not a true bacillus, hut 
really a spirochmte. The organisms grow upon a great variety of media and 
display distinctive and characteristic appearances. Koch found them in the 
water-tanks in India, and they were isolated from the Elbe water during the 
Hamburg epidemic of 1892. During epidemics virulent bacilli may be found 
in the faeces of healthy persons. The bacilli arc found in the intestine, m the 
stools from the earliest period of the disease, and very abundantly in the char¬ 
acteristic rice-water evacuations, in which they mav lie seen as an almost pure 
culture. They very rarely occur in the vomit. Post mortem, they are found 
in enormous numbers in the intestine. In acutely fatal cases they do not ceem 
to invade the intestinal wall, but in those with a more protracted course they 
arb found in the depths of the glands and in the still deeper tissues. Kspcri- 
mental animals are not susceptible to cholera germs administered per os. IM 
if introduced after neutralization of the gastric contents, and if kept in 
tact with the intestinal mucosa by controlling peristalsis with opium. gu |m ’*‘ 
pigs succumb after showing cholcra-like symptoms. The intestines are lilh 1 * 1 
with thin, watery contents, containing comma bacilli in almost pure fullnre. 

Cholera Toxin.— Koch in his studies of cholera failed to find the s|' irl,l “ 
in the internal organs. He concluded that the constitutional symptom* ()f 
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tne (unease re cited from the absorption of toxic bodies from the intestine. 
In old cholerc- to res ptomaines are contained; these probably have nothing 
to do with fjf . Ration of human cholera. It. Pfeiffer has shown that the 
cholera toxia^Aypiately associated with the protuid of the bacterial cells, 
and; being o^^ery labile nature, can not he separated. Dead cultures are 
toxic; and the symptoms produced by the introduction o{ even minimal 
amounts are often comparable with those of the algid stage of cholera asiatiea. 
The symptoms occur very rapidly, and death often results in eight to twelve 
hours; in non-fatal cases recovery is often equally as rapid. The intracellular 
cholera toxin is poisonous to animals if introduced into the blood, peritoneal 
cavity, or subcutaneous tissues. No absorption takes place from the intestine 
unless the epithelial layer has been injured. 

IMMunitv. —From a recent careful study (1!)0I) of the question of pro¬ 
tective inoculation, It. P. Strong concludes that there is as yet no satisfactory 
form of human protective inoculation, though the methods employed by llaff- 
kine and Kollo promise good results. 

Modes of Infection. —As in other diseases, individual peculiarities count 
for much, and during epidemics virulent cholera bacilli have been isolated 
from the normal stools of healthy men. Cholera cultures have also been swal¬ 
lowed with impunity. 

The disease is not highly contagious; physicians, nurses, and others in 
close contact with patients are not often affected. On the other hand, wash¬ 
erwomen and those who are brought into very close contact with the linen of 
the cholera patients, or w'ith their stools, are particularly prone to catch the 
disease. There have been several instances of so-called “.laboratory cholera,” 
in which students, Saving been accidentally infected while working with the 
cultures, have taken the disease, and at least one death has resulted from this 
cause. 

Vegetables which have been washed in the infected water, particularly let¬ 
tuces and cresses, may convey the disease. Milk may also be contaminated. 
The bacilli live on fresh bread, butter, and meat, for from six to eight days. 
In regions in which the disease prevails the possibility of the infection of food 
by lli iw s h ould be borne in mind, since if has been shown that the? bacilli may 
live for at least three days in their intestines. 

Infection through the air is not to ho much dreaded, since the germs when 
dried die rapidly. 

The disease is propagated chiefly by contaminated water used for drink- 
rag, cooking, and washing. The virulence of an epidemic in any region is in 
direct proportion to the imperfection of its water-supply. In Tmlin the demon¬ 
stration of the connection between drinking-water and cholera infection is 
craiqilete. TheJLIgmburg epidemic is a most remarkable illustration. The 
rat filtered water of the Elbe was the chief supply, although taken from the 
toer in such a situation that it was of necessity directly contaminated by 
sewage. It is not known accurately from what source the contagion came, 
whether from Russia or from France, but in August, 1892, there was a sud¬ 
den explosive epidemic, and within three months nearly 18,000 persons were 
attacked, with a mortality of 42.3 per cent. The neighboring city of Alton a, 
which also took its water from the Elbe, but which had a thoroughly well- 
trapped modem filtration system, had in the same period only 516 cases. 
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Two main types of epidemics of cholera are. recognized: the <irst,*in which 
many individuals are attacked simultaneously, as in the Hamburg outbreak, 
and in which no direct connection can he traced between the individual eases. 
In this type there is widespread contamination of the drinking-water. In the 
other the cases occur in groups, so-called ch oler a nests; individuals are nut 
attacked simultaneously but successively. A direct connection between the 
cirees may be very difficult to trace. Again, both these types may be com¬ 
bined, and in an epidemic which has started in a widespread infection through 
water, there may be other outbreaks, which arc examples of the second or 
chain-like type. 

Petteakofer, on the other hand, denies the truth of this drinking-water 
theory, and. maintains that the conditions of the soil are of the greatest impor¬ 
tance; particularly a certain porosity, combined with moisture and contamina¬ 
tion with organic matter, such as sewage. He holds that germs develop in 
the subsoil moisture during the warm months, and that they rise into the 
atmosphere as a miasm. 

The disease always follows the lines of human travel. Tn India it has, 
in many notable cases, been widely spread by pilgrims. It is carried also by 
caravans and in ships. It is not conveyed through the atmosphere. 

Places situated at the sea-level are more prone to the disease than inland 
towns. In high altitudes the disease does not prevail so extensively. A high 
temperature favors the development of cholera, but in Europe and America 
the epidemics have been chiefly in the late summer and in the autumn. 

The disease affects persons of all ages. It is particularly prone to attack 
the intemperate and those debilitated by want of food and by bad surround¬ 
ings. Depressing emotions, such as fear, undoubtedly hav^ a marked influence, 
jit is doubtful whether an attack furnishes immunity against a second one. 

Morbid Anatomy.—A post-mortem diagnosis of the nature of the disease 
could be made by any competent bacteriologist, as the. micro-organisms are 
specific and distinctive. The laxly has the appearances associated with pro¬ 
found collapse. There is often marked post-mortem elevation of temperature. 
The rigor mortis sets in early and may produce displacement of the limbs. 
The lower jaw has been seen to move and the eyes to rotate. Various move¬ 
ments of the anus and legs have also been noted. 'Pin; blood is thick and 
dark,, and there is a remarkable diminution in the amount of its water and 
salts. The peritonaeum is sticky, and the coils of intestines are congested and 
look thin and shrunken. The small intestine usually contains a turbid serum, 
similar in appearance to that which was passed in the stools. The mucosa is, 
as a rule, swollen, and in very acute eases slightly hyperirmic; later the con¬ 
gestion, which is not uniform, is more marked, especially about the l’cycrs 
patches. Post mortem the epithelial lining is sometimes denuded, hut this 
is probably not a change which takes place froclv during life. In the stools, 
however, large numbers of columnar epithelial cells have been described by 
Homer and others. The bacilli are found in the contents of the intestine 
and in the mucous membraue. The spleen is usually small. The liver and 
kidneys show cloudy swelling, and the latter extensive coagulation-necrosis and 
destruction of the epithelial colls. 

Symptoms.—A period of incubation of uncertain length, probably not more 
than from two to five days, precedes the onset of the symptoms. 
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Throe stages may be recognized in the attack: the preliminary diarrhoea, 
the collapse stage, and the period of reaction. 

' ( a ) Tiik preliminary WAUiUKHA may set in abruptly without any pre¬ 

vious indications. More commonly there are, for one or two days, colicky 
pains in the abdomen, with looseness of the bowels, perhaps vomiting, with 
headache and depression of spirits. There may be no fever. 4 

(&)■ CoELaPSe Stage. —Tliei diarrhoea. increases, or, without any of the 
preliminary symptoms, sets in with the greatest intensity, and profuse liquid 
evacuations succeed each other rapidly. There arc in some instances'griping 
pains and tenesmus. More commonly there is a sense of exhaustion and col¬ 
lapse'. Tile thirst becomes extreme, the tongue is white;'cramps of great 
severity occur in flic legs and feet. Within a few hours vomiting sets in and 
becomes incessant. The patient rapidly sinks into a condition of collapse, 
the features are shrunken, the skin has an ashy gray hue, the eyeballs sink 
in the sockets, the nose is pinched, the cheeks are hollow, the voice becomes 
' husky, the extremities arc cyanosed, and the skin is shrivelled, wrinkled, and 
covered with a clammy perspiration. 1. The temperature sinks. Tn the axilla 
or in the mouth it may be from five to ten degree’s below normal, but in the 
rectum and in the internal parts it may be 103° or 104°; The pulse becomes 
extremely feeble and flickering, and the patient gradually passes into a condi¬ 
tion of coma, though consciousness is often retained until near the end. 

The fasces are at first yellowish in color, from the bile pigment, but soon 
they become grayish-white and look like turbid whey or rice-water; whence 
the term “ rice-water stools.” There are found in them numerous small flakes 
of mucus and granular matter, and at times bipod. The reaction is usually 
alkaline. The fluid Contains albumin and the chief mineral ingredient is chlo¬ 
ride of sodium. Microscopically, mucus and epithelial cells and innumerable 
bacteria are seen, the majority of the latter being the comma bacilli. 

The condition of the patient is largely the result of the concentration of 
the blood consequent upon the loss of serum in the stools. There is almost 
complete arrest of secretion, particularly of the saliva and the urine. On the 
other hand, the sweat-glands increase in activity, and in nursing women it 
has been stated that the lacteal flow is unaffected. This stage sometimes lasts 
not. more than two or three hours, but more commonly from twelve to twenty- 
four. There are instances in which the patient dies before purging begins— 
the so-called cholera sicca. 

(c) Reaction Stage. —When the patient survives the collapse, the cyano¬ 
sis gradually disappears, the warmth returns to the skin, which may have for 
a time a mottled color or present a definite erythematous rash. The heart’s 
action becomes stronger, the urine increases in quantity, the irritability of the 
stomach disappears, the stools are at longer intervals, and there is no abdom¬ 
inal pain. In the reaction the temperature may not rise above normal. Not 
infrequently this favorable condition is interrupted by a recurrence of severe 
diarrhoea and the patiqpt is carried off in a relapse. Other eases pass into 
the condition of what has been called cholera-typhoid , a state in which the 
Patient is delirious, the pulse rapid and feeble, and the tongue dry. Death 
finally occurs with coma. These symptoms have been attributed to tmemia. 

During epidemics attacks are found of all grades of severity. There are 
cases of diarrhoea with griping pains, liquid, copious -stools, vomiting, and 
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cramps, with slight collapse, 'to these the term cholerine ha9 been* applied. 
They resemble the milder eases of cholera nostras. At the opposite end of the 
series there are the instances of cholera sicca, in which death may occur in 
a few hours after the onset, without diarrhoea. There are also cases in which 
the patients are overwhelmed with the poison and die comatose, without the 
preliminary stage of collapse. 

Complications and Sequelae.—The typhoid condition has already been re¬ 
ferred to. The consecutive nephritis rarely induces dropsy. Diphtheritic 
colitis has been described. There is a special tendency to diphtheritic inflam¬ 
mation of the mucous membranes, particularly of the throat and genitals. 
Pneumonia and pleurisy may follow, and destructive abscesses may occur in 
different parts. Suppurative parotitis is not very uncommon. In rare in¬ 
stances local gangrene may occur. A troublesome symptom of convalescence 
is cramps in the muscles of the arms and legs. 

Diagnosis.—The only affection with whi^li Asiatic cholera could be con¬ 
founded is the cholera nostras, the severe choleraic diarrluea which occurs 
during the summer months in temperate climates. The clinical picture of the 
two affections is identical. The extreme collapse, vomiting, and rice-water 
stools, the cramps, the cyano'od appearance, are all seen in the worst forms of 
cholera nostras, fn enfeebled persons death may occur within twelve hours. 
It is of course extremely important to be able to diagnose between the two 
affections. This can only be done by one thoroughly versed in bacteriological 
methods, and conversant with the diversified flora of the intestines. 

Attacks very similar to Asiatic cholera are produced in poisoning by 
arsenic, corrosive sublimate, and certain fungi; but a difficulty in diagnosis 
could scarcely arise.. * 

The proijnosi < is always uncertain, as tho mortality ranges in different 
epidemics from 30 to SO per cent. Intemperance, debility, and old age are 
unfavorable conditions. The more rapidly the collapse sets in, the greater is 
the danger, and as Andral truly says of the malignant form, “ It begins where 
other diseases end—in death.” Cases with marked cyanosis and very low tem¬ 
perature rarely recover. 

Prophylaxis. —Preventive measures are all-important, and isolation of flic 
sick and thorough disinfection have elfeetuallv prevented the disease entering 
England or the I niteil Stales since 1873. On several occasions since flmt 
date cholera has been brought to various ports in America, hut has been 
cheeked at quarantine. During epidemics the greatest, care should he ever- 
cised in the disinfection of the stools and linen of the patients. When an 
epidemic prevails, persons should he warned not to drink water mile's pre¬ 
viously boiled. Errors in diet should he avoided. As the disease is nni iimrc 
contagious than typhoid fever, the chance of a person passing safely through 
an epidemic depends very much upon how far he is.able to carrv out lh° r " 
oughly prophylactic measures. Digestive disturbances arc to he tie,ltd 
promptly, and particularly the diarrluea, which so often is a preliminary s' 111 ! 1 ' 
tom. For this, opium and acetate of lend and large doses of bismuth should 
be given. 

Medicinal Treatment. —During the initial stage, when the diarrluea is 
lOt.expessive but the abdominal pain is marked, opium is the most cllieiont 
emedy, and it should be given hypodermically as morphia. It is ndvisihle 
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to give ai once a full dose, which may be repeated on the return of the pain. 

It is best not to attempt to give remedies by the mouth, as they disturb the 
stomach. Ice should be given, and brandy or hot coffee. In the collapse stage, 

; writers speak strongly against the use of opium. Undoubtedly it must be 
.given with caution, but, judging from its effects in cholera nostras, I should 
pay that collapse per se was not a contra-indication. The patient may be 
(allowed to drink freely. For the vomiting, which is very difficult to chock, 
cocaine may bo tried, and lavage with hot water. Creasote, hydrocyanic acid, 
and creolin have been found useless. Rumpf advises calomel (gr. J) every 
two hours. ' 1 

External applications of heat should be made and a hot bath may he 
tried. Warm applications to the abdomen are very grateful. Hypodermic 
injections of ether will be found serviceable. 

Irrigation of the bowel—enteroclysis—with warm water and soap, or tan¬ 
nic acid (2 per cent), should be used. With a long, soft-rubber tube, as much 
as 3 or 4 litres may be slowly injected. Not only is the colon cleansed, but 
the small bowel may also be reached, as shown by the fact that the tannic-acid 
solutions have been vomited. 

Owing to the profuse serous discharges the blood becomes concentrated, 
and absorption takes place rapidly from the lymph-spaces. To meet this, 
intravenous injections were introduced by I.atta, of Leith, in the epidemic 
of 1832. My preceptor, Bovell, first practised the intravenous injections of \ 
milk in Toronto, in the epidemic of 1831. A litre of salt solution at 107“ may 
be injected, and repeated in a few hours if no reaction follows. Less risky 
and equally efficacious is the subcutaneous injection of a saline solution. For 
this, common salt shpuld be used in the proportion of about four grammes to 
the litre. With rubl>er tubing, a cannula from an aspirator, or even with a 
hypodermic needle, the warm solution may be allowed to run by pressure 
beneath the skin. It is rapidly absorbed, and the process may be continued 
until the pulse shows some sign of improvement. This is really a valuable 
method, thoroughly physiological, and should be tried in all severe cases. 

In the stage of reaction special pains should be taken to regulate the diet 
an d to guard against recurrences of the severe diarrhoea. 


XXI. YELLOW FEVER. 

Definition. —A fever of tropical and subtropical countries, characterized by 
a loxauma of varying intensity, with jaundice, albuminuria, and a marked ten¬ 
dency to haemorrhage, especially from the stomach, causing the “ blqck vomit.” 

specific orggnism has not yet been found, but the disease is capable of 
being transmitted through the bite of a mosquito, the Stcyomyia fasciola. 

Etiology.—The disease prevails cndemieally in certain sections of the 
Spanish Main. Until recently it has existed in Culm. From these regions 
occasionally extends and, under suitable conditions, prevails epidemically 
bbc Southern States. Now and then it is brought to the large seaports of 
be Atlantio coast. Formerly it occurred extensively in the United States. 
n die latter part of the eighteenth century and the beginning of the nine- 
teentli, frightful epidemics prevailed in Philadelphia and other Northern 
C1 ‘ies. The epidemic of 1793, in Philadelphia, so graphically described by Mat- 
17 
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thew Carey, was the most scrioiU that has ever visited any city of the Middle 
States. The mortality, as given by Carey, during the months of August, Sep 
tember, Oetober, and November, was 4,041, of whom 3,135 died, in the months 
of September and Oetober. The population of the city at the time was only 
40,000. Epidemics occurred in the United States in 1797, 1798, 1799, and 
in 1802, when the disease prevailed slightly in Boston and extensively in Balti¬ 
more. In 180$ and 1805 it again appeared; then for many years the out¬ 
breaks were slight and localized. In 1853 the disease raged throughout the 
Southern States. There were moderately severe epidemics in 1807, 1873, and 
1878; and still milder ones in 1897, 1898, and 1899. In July, 1899, a local 
outbreak occurred in the Soldiers’ Home, at Hampton, Va. There were 15 
cases, with 13 deaths. In September, 1903, yellow fever became epidemic 
along the Mexican side of the Bio Grande. It crossed into Texas and pre¬ 
vailed in several of the border towns. In Laredo there were 1,014 cases, with 
107 deaths. The efficient work of the public health service is shown by the 
differences between New Laredo on the Mexican border, just across the river, 
where 50 per cent of the population contracted the disease, and Laredo, Texas, 
in which only 10 per cent out of a population of 10,000 were attacked. In 
Europe it has occasionally gained a foothold, but there have been no wide¬ 
spread epidemics except in the Spanish ports. The disease has existed on the 
west coast of Africa. It is sometimes carried to ports in Great Britain and 
France, but it has never extended into those countries. The history of the dis¬ 
ease and its general symptomatology are exhaustively treated of in the classical 
works of Rene La Roche and Berengcr-Feraud. 

Guit6ras recognizes three areas of infection: (1) The focal zone in which 
the disease is never absent, including Vera Cruz, Rio, and ±ither Spanish-Amer- 
iean ports. (2) The perifocal zone or regions of periodic epidemics, includ¬ 
ing the ports of the tropical Atlantic in America and Africa. (3) The zone 
of accidental epidemics, lying between the 35th and 45th parallels of north 
latitude. 

Conditions favoring the Development of Epidemics. —Yellow fever 


is a disease of the sea-coast, and rarely prevails in regions with an elevation 
above l,000 # feet. Its ravages are most serious in cities, particularly when the 
sanitary conditions are unfavorable. It is always most severe in the badly 
drained, unhealthy portions of a city, where the population is crowded together 
in ilLygntilated, dark houses. The disease prevails during the hot sea-on. 
Humidity and heat seem to be the proper coefficients for the preservation of 
the poison. 

The epidemics in the United States have always been in the summer and 


autumn months, disappearing rapidly with the onset of cold weather. 

Mode of Transmission. —No belief has been more strong among the laity 
than that the disease is transmitted by infected clothing, and quarantine olb’i'ts 
are chiefly directed to the disinfectioa.ol fprnites of all sorts shipped I mm 
infected ports. The remarkable series of experiments carried out by the 11 ' l" 
low Fever Commission of the United States Army, consisting of Drs. Wulb' r 
Reed, Carroll, Lazear, and Agramonte, have demonstrated conclusively llmt 
the disease can not be conveyed in this way. At Camp Lazear, Cuba, a Iran 1 ® 
house was so constructed as to shut out the sunlight and fresh air, ami i ,lC 
vestibule was thoroughly screened. The average temperature for sixty-tl |ree 
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days was kept about 76° F. Boxes filled wfith sheets, pillow-slips, blankets, 
etc., contaminated by contact with cases of yellow fever and the discharges, 
were placed in the house. Dr. R. P. Cooke and two privates of the hospital 
corps, all non-immunes, entered this building and unpacked the boxes, and 
for a period of twenty days occupied the room, each morning packing the 
infected articles in the boxes, and at night unpacking them, in their experi¬ 
ments with the fomites, seven, in all, non-immunc subjects during the period 
of sixty-three days lived in contact with the fomites and remained perfectly 
well. Those experiments, conducted in the most rigid and scientific man¬ 
ner, completely discredit the belief in the transmission of the disease by 
fomites. 

Carlos Finlay, of Havana, in 1881 suggested that the disease was trans¬ 
mitted by mosquitoes. Stimulated by the work of Ross on malaria, the Amer¬ 
ican Commission above-named has demonstrated conclusively that yellow fever 
is transferred by a mosquito, ELeqatnyia fasciata, previously fed on the blood of 
infected persons. The Comtnftsion' showed also that in nou-iminuncs the 
disease could be produced by either the sulx-utaneous or Hie intravenous injec¬ 
tion of blood taken from patients suffering with the disease. 

An interval of about twelve days or more after contamination appears 
to be necessary before Hie mosquito is capable of introducing the infection. 
The bite at an early period after contamination does not confer,immunity 
against a subsequent attack. The period of incubation in 13 cases of experi¬ 
mental yellow fever varied from forty-one hours to five days and seventeen 
hours. 

AVe must bear testimony to the heroism of the young soldiers who vol¬ 
untarily, without compensation and purely in the interests of humanity, sub¬ 
mitted to the experiments, and also to the zeal with which members of our 
profession have, at great personal risk, attempted to solve the riddle of this 
most serious disease. Vl’Iie death of Dr. Lazear, of the American Commission, 
and of Dr. Myers, of the Liverpool Commission, adds two more names to the 
already long roll of. the martyrs of science. Major Gorgas carried out in 
Havana sanitary measures based upon their reports, and stamped out the dis¬ 
ease. No eases occurred from 1901 to 1904. Under Cuban control there was 
a slight recrudescence in the island, hut it has again been stamped out. 

As Reed points out, the mosquito theory fits in with well-recognized facts 
in connection with the epidemics. After the importation of a case into an 
uninfected region, a definite period elapses, rarely less than two weeks, before 
a second case occurs. Like malaria, the disease prevails most during the mos¬ 
quito season, and disappears with the appearance of frost. Probably, too, as 
in very malarious districts, the disease is kept up by its prevalence in a very 
mild form among children. As Guiteras remarks, “ the foci of endemicity 
are essentially maintained by the creole infant population, which is subject 

the disease in a very mild form.” In all probability the immunity which 
is acquired by prolonged residence in a locality in which the disease is endemic 
ls due to the occurrence of very slight attacks. 

One attack docs not. always confer immunity. Rosenau reports two attacks 
"illiin a period of eight years, and Libby two atlaeks within a period of two 
years. 

The specific germ has not yet been discovered. 
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Horbid Anatomy.— The skin? is more or less jaundiced, even though the 
patient did not appear yellow before death. Cutaneous haemorrhages may be 
present. No specific or distinctive internal lesions have been found. The 
blood-serum may contain haemoglobin, owing to destruction of the red cells, 
just as in pernicious malaria. The heart sometimes, not invariably, shows 
fatty change; the stomach presents more or less liypersemia of the muco.-a 
with catarrhal sVelling. It contains the material which, ejected during life, 
is known as the black vomit. The essential ingredient in this is transformed 
blood-pigment. There is often general glandular enlargement; the cervical 
axillary and mesenteric groups are most involved. The liver is usually of a 
pale yellow or brownish-yellow color, and the ceils, sure in various stages of 
fatty degeneration. From the date of Louis’ observations at Gibraltar in 182s, 
the appearances of this organ have been very carefully studied, and some have 
thought the changes in it to be characteristic. Fatty degeneration and regions 
of necrosis are present in all cases. The kifLneys always show traces of dif¬ 
fuse nephritis. The epithelium of the convoluted tubuies is swollen and very 
granular; there may also be necrotic changes. 

Symptoms. —The incubation is usually three or four days; in 13 experi¬ 
mental cases it ranged from forty-one hours to live days seventeen hours. The 
^ onsej is sudden, as a rule, without premonitory symptoms, and in the earh 
hours of the morning... Chilly feelings are common, and are usually associated 
withUieadaehe and veryssevere pains in the back and liuibs.ctThe fever rises 
rapidly and the skin feels very hot and dry. The tongue is furred, but moi.-t; 
f the throat sore. • Nausea and vomiting are not constant, ami become more 
intense on the second or third day. The bowels are usually constipated. The 
following, in detail, are the more important characteristics: 

Faci es.—E ven as early as the first morning the patient may present a 
characteristic facies, one of the three distinguishing features of the dben-o. 
which Guiteras describes as follows: The face is Hushed, more so than in am 
other acute infectious disease at such an early period. . The eyes are injected, 
the color is a bright red, and there may be a slight tumefaction of the eyelids 
and of the lips. Even at this early date there is to be noticed in connect mu 
with the injection of the superficial capillaries of the face and conjunctiva' a 
slight jeteroid tint, and “the early manifestation of jaundice is undoubted!} 
the most characteristic feature of the facies of yellow fever.” 

Tint Feveb.—O n the morning of the first day the temperature may range 
from 100° to 106°, usually it is tjetween 103° and 103°. During the oven mg 
of the first day and the morning of the second day the temperature keeps aland 
the same. There is a slight diurnal variation on the second and third day. In 
very mild cases the fever may fall on the evening of the second or on the rimm¬ 
ing of the third day, or in abortive cases even at the end of twenty-four hours. 
In cases that are to terminate favorably the defervescence takes place by lyd* 
during a period of two or three days. The remission nr stage of m ini. .\- it 
has been called, is succeeded by a febrile reaction or secondary fever, which 
lasts one, two, or three days, and in favorable eases falls by a short lysis. <>" 
the other hand, in fatal cases the temperature is continuous, becomes higher 
than in the initial fever, and death follows shortly. 

The Pulse.—O n the first day the pulse is rarely more than 10Q or H°- 
On the second or third day, while the fev er s till kee p s up, the pulse begin* 
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toi&U, as much perhaps as_20 beats while the temperature has risen 1.5° or 2°. 
On the evening of the third day there may be a temperature range of. 103° and 
a pulse of only 75, or “ a temperature between 1U3° and 104° with a pulse 
running from 70 to 80.” This important diagnostic feature was first de¬ 
scribed by Faget, of New Orleans. During defervescence the pulse may be¬ 
come still lower, down to 50, 48, or 15, or even as low as 30; a slow pulse at 
Ibis period is not the special circulatory feature of tbe disease, but the slowing 
of-ihe pulse with a steady or even rising temperature. 

AiBDiUNUiUA.—This, the third characteristic symptom of the disease, 
occurs as early gs the evening of the third day. (luiteras says very truly that 
it is very rare so early in other fevers except those of an unusually severe type. 
“ Even in the mild cases that do not go to bed—eases of ‘walking yellow fever ’ 
—on the second, third, or fourth day of the disease albuminuria will show 
itself ” It may be quite transient. In the severer cases the amount of albu¬ 
min is very large, and there miyr be numerous tube-easts and all the signs of 
an acute nephritis; or complete suppression of the urine may supervene, and 
death may occur in unemic convulsions or coma within"fwenty-four or thirty- 
six hours. 

Gasthio Featbhes. — “Black Vomit.” —Irritability of the stomach is pres¬ 
ent from the very outset, and the vomited matter consists of the contents of 
the stfl.mach, and subsequently of mucus and a grayish fluid. In the third 
stage of the disease tbe vomiting becomes more pronounced and in the severe 
cases is characterized bv the presence of blood. It may be copious and forci¬ 
ble, producing much pain in the abdomen and along the gullet. There is 
nothing specific in this “black vomit,” which consists of altered blood, and 
it is not necessarily a fatal symptom, though occurring only in the severer 
forms of the disease. Other haemorrhagic features may be present—pctechiae 
on the skin and bleeding from the gums or from other mucous membranes. 
The bowels are usually constipated, the stools not clay-colored, except late 
in the disease. They are sometimes tarry from the presence of altered blood. 

Mental Featbues. —In very severe cases the onset may be with active 
delirium. “ As a rule, in a majority of cases, even when there is black vomit, 
there is a peculiar alertness; the patient watches everything going on about 
him with a peculiar intensity and liveliness. This may be due in part to the 
terror the disease inspires” (Guiteras). 

Relapses occasionally occur. Among the varieties of the disease it is itnpor- 
trtnt to recognize tho mild cases, characterized bv slight fever, continuing for 
one or two days, and succeeded by a rapid convalescence. In the. absence of a 
prevailing epidemic, they would scarcely lie recognized ns yellow fever. Cases 
of greater scvority„Jia.ve high fever and the features of the disease are well 
marked—vomiting, extreme prostration, and luvmorrhagcs. And lastly, in the 
malignant form the patient, is overwhelmed by the intensity of the fever, and 
death takes place in two or three days. 

In severe cases convalescence may be complicated by parotitis, abscesses 
ltl various parts of the body, and diarrhoea. 

Diagnosis. —(a) From Dengue. —The difficulty in the differential diag¬ 
nosis of these two diseases lies in their frequent coexistence, as during the epi¬ 
demic of 1897 in parts of the Southern States. During the autumn of 1897 
&c profession of Texas was divided on the question of the existence of yellow 
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fever in the State, some claiming that the, disease was dengue, others, includ¬ 
ing Guiteras and West, that yellow fever also existed, la a majority of the 
cases the three diagnostic points upon which Guiteras lays stress—t-lho facies, 
the albuminuria, and the slowing of the pulse with maintenance or elevation 
of the fever—are sufficient for the diagnosis, lie states, loo, thatjaundice, 
which does sometimes occur in dengue, rarely appears as early as the second 
or third day of the disease, and on this much stress should lx- laid. TLeni- 
orrhages are much less common in dengue, hut Hint they do occur has been 
recognized hy authorities even since the time of Hush. 

(b) Eltovt Mai.auiai, Kkv Kit. —111 the early stages of an epidemic e.-ws 
are very apt to he mistaken for malarial fever. In the Southern States tlu> 
outbreaks have usually been in the late summer months, tlu: very season m 
which the a'stivo-autumnal fever prevails. Among the points to he speciallv 
noted are the absence of early jaundice. Even in the most intense types of 
malarial infection the color of the skin is hrsvly changed within four or five 
days. To the experienced eye the facies would he of considerable.help if the 
case was semi from the outset. Albumin is barely present in the urine mi 
early as the second day in a malarial infection. Other important, points air 
the marked swelling of the spleen in malaria, while in yellow fever it is not 
much enlarged. Haemorrhages, and particularly the black vomil,,episl»\K 
and bleeding gums are very rare in malarial infection. In the so-called hem¬ 
orrhagic malarial fever the patient has usually had previous attacks of malaria. 
Hematuria is a prominent feature, while in yellow fever it is hy no means 
frequent. A special point of greater importance, perhaps, than any of the-e 
general symptomatic features is the examination of the blood for the small, 
ring-shaped organisms of the estivo-autummd infection* As a ride, their 
presence is readily determined by any one familiar with their general charac¬ 
ters. They are. however, of all forms the most difficult to recognize, ami. 
while very abundant in many eases, there art* others in which they are ev- 
tremcly scanty in the peripheral circulation. The work of the army surgeon* 
in Cuba shows that in a large proportion of ca-cs there is not much difficulty 
in recognizing the a'divo-auhimnal lever from yellow fever. 

Prognosis—In its graver forms, yellow fever is one of the most fatal nf 
epidemic diseases. The mortality has ranged, in various epidemics, from 15 
taS5 per cent. In heavy drinkers and Ilmse who have been exposed to hard¬ 
ships the death-rate is much higher than among tlit* better classes. In (In' 
epidemic of 1878. in New Orleans, while the mortalitv in hospitals was over 
50 per cent of the white and 21 per cent of the colored patients, in private 
practice it was not more than 10 per rent among the white patients. The 
death-rate was very low in the epidemic of 1807. , 

Prophylaxis. — r i lie measures carried out at Havana, already referred t". 
and in the Canal Zone, Panama, by Major Gorges illustrate the practical value 
of scientific medicine. During 11105, the year after the American CominMoti 
began work, yellow fever prevailed to the great demoralization or the em¬ 
ployees, but it was gradually stamped out, and there have been no epidemic* 
for the past two years. The important measures are: (1) the protection el 
the sick from the bites of mosquitoes; (2) the screening of houses, ihc a- 1 ' 
of mosquito nets, and the destruction of the insects in the house; (3) im'H- 
nres such as already referred to under malaria, which diminish the possibility 
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of the mosquito brooding in tlta- neiglil)orhood of dwollings. New-comers 
should be particularly careful in infected regions, and medical otlicers in 
charge of camps should exorcise the most scrupulous care to prevent the spread 
of infection through mosquitoes. 

Treatment.— fCaroftil.nursing and a symptomatic plan of treatment prob¬ 
ably give the best results. ,The patient should be removed at once from the 
infected house. -. Care should be taken to prevent chilling o’f the skin, and 
sweating should lie promoted. Weeding has long since been abandoned. An 
: early purge, followed by phenacetiii to relieve the backache, is recommended 
bv Geddings. Of special remedies quinine is warmly recommended, and, 
when luemorrhagc sets in, the perehloride of iron. Digitalis, aconite, and 
jaliorundi have been employed. The fever is best treated bv hydrotherapy. 
There are several reports of the good effects of cold baths, sponging, and the 
application of ice-cold water to the head and the extremities in this disease. 
Vomiting is a very difficult symptom to control. Ice in small quantities is 
probably the best remedy. Cocaine may be tried in doses of gr. every 
liour or two (Geddings).' 

We have no drug which can lie depended upon to check the luemorrhages. 
Ergot and acetate of ’end and opium are recommended. The u rami in symp¬ 
tom* are best treated by the hot bath. Stimulants should be given freely dur¬ 
ing the second stage, alien the heart’s action becomes feeble and there is a 
tendency to collap-e. 'Flic patient should be carefully fed; but when the 
vomiting is incessant it is best not to irritate the stomach, but to give nutri¬ 
tive enemata until the gastric irritation is allayed. Washing out the lower 
bowel is very advantageous, and in the eases with extreme toxaemia the sub¬ 
cutaneous or intravenous injection of saline solution may be tried. 


XXII. THE PLAGUE. 


Definition. —A specific, infectious disease, caused by Bacillus pest is, char¬ 
acterized by inllaiiimation of the lymphatic glands (buboes), carbuncles, pneu¬ 
monia, and often lia'inorrliages. 

History and Geographical Distribution. —The disease was probably not 
known to the classical Greek writers. The earliest positive account dates 
from the second century of our era. The plague of Athens and the pestilence 
el l lie reign of Marcus Aurelius were apparently not ibis disease (Payne), 
from (he great plague in the days of Justinian (sixth century) to the middle 
°l (lie seventeenth century epidemics of varying severity occurred in Europe. 
Among the most disastrous was the famous “black death" of the fourteenth 
icnlury, which overran Europe and destroyed a fourth of the population. In 
hie seventeenth century i! raged virulently, and during the great plague of 
Guidon, in Ififir., about 70,000 people died. During the eighteenth and niue- 
-toi'iiib centuries the ravages of the disease lessened. 

The. revival of plague is the most important single fact in epidemiology 
"f Hie past decade. Throughout the nineteenth century it waned progress- 
u,, 'h outbreaks of some extent occurring in Turkey and Asia Minor and 
Ai-tiukan, hut -we hud begun to place it with sweating sickness and typhus 
^ IUll bf- lliejlisenses of the past. We know that it slumbered in parts of 
f-Tiiiu, and toT’nbrthwest India, hut the epidemic of 1891 at Hong-Kong 
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showed that the “black death”'was still virulent. Since then it has spread 
in an ominous manner, reaching India, China, French Indo-Uima, Japan, 
Formosa, Australia, the Philippine Islands, South America, the West Indies, 
the United States, Cape Colony, Madagascar, Egypt, Asia Minor, and Russia 
in Asia In Europe, cases have been carried to Marseilles and other Medi¬ 
terranean ports and to Hamburg and Glasgow. In the latter city there was ; 
a small outbreak in 1900, 30 cases. In the next year there were two cases 
and in 1907 two cases—this without fresh importation. Iiufaan-Francisco 
there has been, 1907-1908, a recrudescence of the disease, and to March l.>, 
1908, there were 131 cases with 77 deaths. In India the ravages continue 
unabated—more than a million deaths were caused by it in 1907, chiefly m 
the Punjab, and the plague problem of that country is one of extraordinary 
complexity. To Simpson’s Croonian lectures, 1907, the student is referred 
for full information. He thus emphasizes the danger of the situation: t he 
feature of the present pandemic that presages danger in the future is the 
marvellous powers of recrudescence and resistance to all known measures of 
prevention, even when the cases are few, as in Glasgow and San Francis, o. 
The slight mortality and the small number of cases lull the authorities into a 
dangerous frame of mind, as at any time the conditions—unknown at present 
—mav arise which enable it to develop into a wide-spread epidemic. 1 lie dis¬ 
ease may be kept in check, but the danger remains while the rats are infected. 

Etiology— The specific organism of the disease is a bacillus discount* 
by Kitasato. It resembles somewhat the bacillus of chicken cholera, and grows 
in a perfectly characteristic manner. Bacillus pestis occurs in the blood and 
in the organs of the body, and has also been found in the^dust and in the soi 
of houses in which the patients have lived. 

’ The disease prevails most frequently in hot seasons, though an outbreak 
may occur during the coldest weather. Persons of all ages are attacked. 1 
spreads chiefly among the poor, in the slums of the great cities. 

The following arc the conclusions of the Plague Commission (19(m) . ■ 
Contagion occurs in less than 3 per cent of flic cases, playing a very small par 
in the general spread of the disease. 2. Bubonic plague in man is entirely 
dependent On the disease in the rat. 3. The infection is conveyed from rat 
to rat and from rat to man solely by means of the rat-llea. t. A case m man 
is not in itself infectious. 5. A large majority of cases occur singly in hoim*,- 
When more than one case occurs in a house, the attacks are generally ncai > 
simultaneous. 6. Plague is usually conveyed from place to place by impoi r* 
rat-fleas, which are carried by people on their persons or in their bagga.-'<- 
The human agent may himself escape infection. 7. Insanitary conditions 
have no relation to the occurrence of plague, except, in so far as they lav"' 
infestation by rats. 8. The non-epidemic season is bridged over by ac« 1 
plague in the rat, accompanied by a few cases among human beings. 

Clinical Forms.— #ams Minoh.—I n this variety, also known as the am¬ 
bulant, the patientihaa a few days of fever, with swelling of the glands of < "j 
groin, and possibly suppuration. He may not be ill enough to seek tm* 
relief. These cases, often found at the beginning and end of an epiaeu" 1 ', 
are a very serious danger, as the urine and faxes contain bacilli. t 

fr~ Bubonic Puaode.— This constitutes the common variety, 77.65 per ''' n 
of 11,600 cases of plague treated in the Arthur Road Hospital, Bom ,;l -' 
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(N. H* Choksy). The stag e of invasion is characterized byfheadachey.back- 
aghe,'stiffness of the limbs, -a feeling of anxiety and- restlessness, ancLgreat' 
depression of spirits. There is a steady rise in the fever until the evening of 
t he th ird or_ fourth day, when- lh e r a is-a, d rop o f JaBLor.three degrees. There 
igjEen a secondary fever, as some writers describe it, in which the tempera¬ 
ture' reaches a still higher point. / The tongue becomes brown, collapse symp¬ 
toms are apt to supervene, and in very severe infections the patient may did 
at this stage. In at leasjr two-thirds of all cases there are glandular swellings 
or buboes. An analysis of 9,500 eases of buboes gave more than 54 per cent 
with the glands of the groin affected. The swelling..appears usually from.the ' 
tlnrdJnJheJiftk. day. ti liesolution may occur, or suppuration, or in rare cases 
gangrene. Suppuration is a favorable feature, as noted by De Foe in his 
graphic.account of the London plague. 

<: Petechiic very commonly show themselves, and may be very extensive. 
These have been called the “ plggue spots,” or (be “ tokens of the disease,” and 
gave to it .in the middle ages the name of thu Black Death. Hemorrhages 
from the mucous-membranes may also occur; in some epidemics hsemoptysis 
has been especially frequent. 

Septio.umk; 1’laol i:. —In this, the most rapid form, the patient succumbs 
in three or four days with a virulent infection before the buboes appear. 'This 
form constituted 14.25 per cent of the 11.600 eases. Haemorrhages are com¬ 
mon. Tho_.bacilli can be obtained from the blood. 

Pneumonic Plague. —This remarkable variety presents the features of 
a pneumonia, and the sputum contains the bacilli in enormous numbers. It 
is even mwenEataHhan the septioemic type. The mortality in 514 cases was 
• 91 1,60 per ce nt. If is of short duration. The fever is high, the respirations 
rapid, the pneumonia is chiefly lobular, the sputa heemorrhagic, and contain’ 
the bacilli in almost pure culture. 

In other varieties the chief manifestations may be in the skin and subcu- 
•taneous tissues, or in the intestines, causing diarrhoea and sometimes the 
features of typhoid fever. 

Diagnosis. —At the early stage of an outbreak plague cases are easily over- 
1 fl uked , but if the suspicious cases are carefully studied by a competent bac¬ 
teriologist, t Tie re is no disease which can be more positively identified. The 
San Francisco epidemic illustrates this. The nature of the eases was recog¬ 
nized by Kellog and by Kinyoun, but with an amazing stupidity (which was 
shared by not a few physicians, who should have known better) the Governor 
of the State refused to recognize the presence of plague, and the United States 
Government had to intervene and send a board of experts to settle the ques¬ 
tion, In the early Glasgow eases Colvin, while suspecting typhoid fever, saw 
that, there was something unusual, and at once took precautionary measures. 
1’iobablv, too, the association of four cases in one family made him suspicious. 
The limitation of the outbreak was due to the prompt and effective measures 
taken by A. K. Chalmers and his associates. The widespread prevalence of 
the disease makes it the imperative duly of the health authorities to have on 
hand, in connection with large ports, skilled men who can promptly make the 
bacteriological diagnosis. There are dangers from the cultures in laboratories, 

shown by the experiences of Vienna and Ann Arbor, but with proper precau¬ 
tions they may be reduced to a minimum. 
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Prophylaxis.—Wherever plague exists aJ) urgunuflttiaif, Thn intelligent 
policy, anil rUJimg purse are needed. I n India , where pftijicnth-centiiry con¬ 
ditions prevail, and where the scale of the epidemic is so eniormous, the prob- I 
lew .of. prophylaxis looks hopeless. Simpson’s recommendation of a specially 1 
trained plague service, organized on proper lines and on a lih cral basis, should ; 
be carried out. Quarantine, to be of any value, must be most vigorous. A 
most important prophylactic measure relates to the destnietiom of rats, which 
are the chief agents in the distribution of the disease. As Ash burton Thomp¬ 
son remarks (Report on Plague at Sydney), “during an epidemic the only 
proceeding of much value is destruction of rats and of their inests, burrows, 
and habitual haunts, and those others which are calculated to*prevent access 
fit surviving rats to proximity with human beings—in other words, to expel 
them from occupied premises, and to keep them outside. . . . vOn premises 
where indigenous cases had occurred, moreover, the presence of freslnly deceased 
rats was discovered quite often enough to suppyrt the general proposition that 
the danger of contracting plague stood in relation to the presence of rats in 
dwellings or inclosed premises. A general slaughter of rats would avWcr the 
purpose, if it could be carried out quickly and with tolerable completeness." 
Koch recommends the breeding of improved btraius of cats as fittjed most 
naturally for the task. j 

Treatment.—In a disease the mortality of which may reach as high as 80 
or 90 per cent the question of treatment resolves itself intd making the patient 
as comfortable as possible, and following out certain general principles such 
as guide us in the care of fever patients.:. Cantlie recommends purgation and 
stimulation from the outset, and the use of morphia for the pain.^i The local 
treatment of the buboes is important. Ice may be applied to them, And good 1 
results apparently follow the injection of the bichloride of mercury. The 
pyrexia of the disease is best treated by systematic hydrotherapy. 

A plague scrum, chiefly the Lusiig and the Ycrsin-Rouse, lias been used. 
Choksy has collected the statistics to date (11)07), 1,108 cases, with a mortal¬ 
ity of 53.3 per cent. Of those treated on the first day the death-rate was only 
28.0. Choksy concludes that a reduction of 20-25 per cent iu the mortality 
may be obtained by its use. 

Preventive Inoculation.— With Ilaffkine’s serum in 12 districts, of 
224,228 persons inoculated, 3,399 took the disease; of 639,000 uninoeulalcd, 
49,430 were attacked. C. J. Martin concludes that the chances of subsequent 
infection are reduced four-fifths, and the chances of recovery are two and a 
half times os great as in the case of the uninoeulated. 

XXm. BACILLARY DYSENTERY. 

Definition. —A. form of intestinal flux, usually of an acute type, occurring 
s poradi cally and in severe epidemics, attacking children as well as adi'lh ■ 
characterized by pain, frequent passages of blood and mucus, and due to I In¬ 
action of a specific bacillus, of which there are various strains. 

Etiology. —Owing to improved sanitation, dysentery lias become less fre¬ 
quent. In temperalfe.cli matc8 spora dic eases occur from tipie to time, and m 
intervals epidemics prevail, particularly in overcrowded institutions. The sla- 
nf wnpral hosnitals for the past twenty "yearOltOW ’fl'decided decrease 
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in the number of casdipimittcd. ffgc ords of widespread epidemics have been 
rolleoted by Woodward? The most serious was that, which prevailed from 1847 
to 1856. In Great Britain and Ireland epidemics of the disease have become 
less frequent. In i n s ti tutions, particularly in overcrojolcd. asylums, dysen¬ 
tery is very,common, and this form has been made the subject of a valuable 
report by Mott and Durham, Tn the tropics “dysentery is a destructive 
giant compared to which strong drink is a mere phantom ,f (Macgregor). 
Dysentery is one of the great camp diseases, and it has been more destructive 
to armies than powder and shot. In the Federal service during the civil war, 
according to Woodward,* there were 258,071 cases of acute and 28,451 cases 
of chronic dysentery. The disease prevails in Porto Rico. the Philippines^ 
and to a less extent in Cuba. In the South African campaign dysentery pre- s . 
vailed widely. For many years a very fatal form of dysentery has prevailed 
in Japan, particularly in the summer and autumn months, having a mortality 
of from 26 to 27 per cent; in ^899 there were 125,989 cases, with 26,709 
deaths (Eldridge). It is now generally conceded that the severe epidemiesi 
of acute dysentery occurring in .the tropics are of the bacillary type, and the/ 
same form prevails in temperate climates. 

Bacillus IIysenteki.k. —In 1898, Shiga, a Japanese observer, found in 
the dysentery prevailing in his country a bacillus with special characters, which 
he considered to be the specific cause of the disease. 

Flexner and Barker, of the Johns Hopkins Commission for the Study of 
Tropical Diseases, found in the dysentery in the Philippine Islands an iden¬ 
tical organism, and it has been made the subject of very careful study by Flex- 
ner, and also by It. P. Strong, Musgrave, and Craig, of the United States 
army. It has also l*een found in cases of dysentery from Porto Rico. The 
organism appears to be constantly present in the acute dysentery of the tropics. 
In Manila, according to Strong and Musgrave, of 1.828 cases. 712 were of the 
acute specific variety, 55 suspected specific cases, and 561 of anuebic dysentery. 
Kruse, in an outbreak at Laar, in Germany, in which 300 persons were at¬ 
tacked, has isolated an identical bacillus. Ywider and Duval demonstrated 
that sporadic cases in adults in Philadelphia, as well as epidemics of dysen¬ 
tery in the Lancaster County Asylum, Pennsylvania, and in the almshouse at 
New Haven, were due to this organism. During the summer of 1902 Duval 
| and Bassett, working at the Mount Wilson Sanitarium, first demonstrated that 
certain forms of summer diarrhoeas of infants were due to infection with 
B. dysenteriaj. The Rockefeller Institute, during the following summer, con- 
hided a collective investigation into the cause of infantile diarrhoeas in Bos- 
Inn, New York, Philadelphia, and Baltimore. Several observers, under Flex¬ 
or's direction, studied 412 cases and found the dysentery bacillus present in 
or 63.2 per cent. Spronck, working in Holland, also confirmed these 
observations. 

The strain of the bacillus most frequently found in the United States is 
“ Flexner-Harris ” type. 

It is now conceded that a number of strains of the bacillus occur. This 
j 1 tot has been determined by the relative agglutinative power of immune scrum 

| * Medical and Surgical History of the War of the Rebellion, Medical, vol. ii. The most 
^native treatise extant on intestinal fluxes—an enduring monument to the industry and 
of the author. 
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upon tlio bacilli isolated, as well as by the action of the latter upon various 
sugars. yWnnr rpyogpi™* types: (1) “ Shiga” typ e: altacka_glij£Qsi!, 
without action. on other sugars, including mannUe and lactose. (2) “ Fla*.. 
ner-Harris ” type: attack^ glucose, inannite, and dextrine; does not attack^ 
l actose . (3) Bacillus^" X ” (Hissjjnd ltusscll): attacks glucose,jand tasnnitoj. 
no action on dextrine and lactose. The lesions produced by the different* 
strains are identical. The organism agglutinates with the blood serum o|: 
cases with acute dysentery as well as with the serum of immunized animals. 1 

As yet nothing is known as to how infection of human beings„oceurs. Its 
habitat is unknown, and the organism has never been isolated from sources 
outside the human body. In two instances the dysentery bacillus has been 
isolated by Duval from the stools of healthy children. In-dysenteric stools 11 k* 
organism is most readily isolated from the particles of mucus. 

Morbid Anatomy. —In the acute cases, when death has occurred on the 
fourth to the seventh day, the mucous membrane of the large intestine is 
swollen, of a deep-red color, and presents elevated, coarse corrugations and 
folds. In addition to the intense hyperemia there are spots of haemorrhage.-! 
scattered through the swollen mucosa. Over the surface there is usually a 
superficial necrotic layer, which can be brushed off lightly with the finger. 
This may be in patches, or uniform over largo areas. There is no ulceration, 
only the superficial, general necrosis of the mucosa. The solitary follicles are 
swollen and red, but the prominence is obscured in the involvement of the 
entire mucosa. In cases of great intensity the entire coats of the colon limy 
be stiff and thick, and the mucous membrane enormously increased in thick¬ 
ness, grayish-black in color, extensively necrotic, and, ijj places, gangrenous. 
The serous surface is often deeply injected. The ileum is, in many cates, 
involved, having a deeply luemorrhagic mucosa, with a superficial necrosis. 
In the subacute cases there is not the same great thickening of the intestinal 
wall, the solitary follicles are morn swollen, there is less necrosis, and, while 
there are no ulcers, there are superficial erosions. 

Symptoms. —According to Strong and Musgrave, the period of incubation 
is not more than forty-eight hours. The onset, which is usually sudden, is 
characterized by slight fever, pain in the abdomen, and frequent stools. At lint 
mucus is passed, hut within twenty-four hours blood appears with it, or there i* 
pure blood. There is a constant desire to go to stool, with great straining and 
tenesmus; every hour or half hour there may be a small amount of blood and 
mucus passed. The temperature rises and may roach 103° or 101°. The pul' 0 
increases in frequency, and in the severer cases becomes very small. Tim 
tongue is coated with a white fur, and there is excessive thirst. In the very 
acute cases the patient becomes seriously ill within forty-eight hours, the 
ments increase in frequency, the pain is of great intensity, the patient becomes 
delirious, and death may occur on the third or fourth day. In cases of moder¬ 
ate severity the urgency of the symptoms abates, the stools lessen, the tem¬ 
perature falls, and within two or three weeks the patient is convalescent. 'I'lic 
mortality in the severe forms is very high. There is a subacute form aide ' 1 
lasts for many weeks or months. The patients become greatly emaciated* 
having from three to five stools in the twenty-four hqurs. The bm din* 
dysenterise is found in the stools, and it agglutinates readily with the blood 
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Other Clinical Types. —The foregoing ac^uuut describes the essential fea¬ 
tures of bacillary dysentery as seen in Japan, the Philippines, and the tropics. 
The clinical features of bacillary dysentery in adults in temperate climates 
jifter in no essential manner from those already described. Although the 
Evidence hardly warrants us at present in making the sweeping statement that 
ill non-amcebic cases of dysentery in this country arc bacillary in origin, yet 
experience will probably demonstrate eventually that this is the case. What 
is known as the acute catarrhal dysentery is probably a sporadic form due to 
the Bacillus dysenteries. What is known as diphtheritic dysentery is a type 
of the bacillary form with great necrosis and infiltration of the mucosa. The 
secondary diphtheritic dysentery is a common terminal event in many acute 
and chronic diseases. Vedder and Duval have demonstrated that the bacillus 
is present in these cases. ^ 

Complications and Sequels e.-tPeritonilis is rare, due either to extension, 
through the wall of the bowel or.to perforation. When this occurs about the_ 
etecal region;perityphlitis results; when low down in the rectum^ periproctitis. 
In 108 autopsies collected by Woodward perforation occurred in 11. Abscess 
of the liver, so common in the annebic form, is very rare. It is interesting to 
note, as illustrating the probable type of the disease, how comparatively rare 
abscess of the liver was during the civil war. Very few cases occurred in the 
South-African War (Rolleston). 

' In the tropics malaria and acute dysentery very often coexist. With refer¬ 
ence to typhoid fever, as a complication. Woodward mentions that the com¬ 
bination was exceedingly frequent during the civil war, and characteristic 
lesions of both diseases coexisted. In civil practice it is extremely rare. 

Sydenham noted* that dysentery was sometimes associated with rheumatic 
.pains,nnd in certain epidemics joint swellings have been especially prevalent. 
They are probably not of the nature of true rheumatism, but rather analogous 
to those, of gonorrhmil arthritis. Tn severe cases there may bo/pleurisj^ thlftpi- 
bosis,^pericarditis, ^endocarditis, and occasionally pysemie manifestations, 
among which may be mentioned pylephlebitis. Chronic,-Bright’s disease is 
also an occasional scqnelj In protracted cases there may be an anmmic oedema. 
An interesting sequel of dysentery is paralysis. Woodward reports 8 cases. 
Weir Mitchell mentions it as not uncommon, oeccurring chiefly in the form 
of paraplegia. As in other acute fevers, this is due probably to a neuritis. 
Hcmlinger, in two cases of non-amerbie dysentery in Tunis, observed an, epi¬ 
didymitis during convalescence. Gonorrhoea was excluded. In a third case 
the dysentery was complicated by an abscess of the spleen, which ruptured, 
causing death. Intestinal stricture is a rare sequence—so rare that no case 
"as reported at the Surgeon-General's office during the civil war. Among the 
sequel® of chronic dysentery, in persons who have recovered a certain measure 
°f health, may be mentioned persistent dyspepsia and irritability of the bowels. 

Diagnosis.—In the acute specific form the blood-serum agglutinates the 
dysentery bacillus. The “ Flcxner-Harris ” type of the organism agglutinates 
5)1 dilutions of from 1 to 1,000 up to 1 to "l .500. This is the form of the 
organism that prevails in the United States. The “ Shiga " type agglutinates 
less readily. The blood-serum of a dysenteric patient will agglutinate both 
typos, but the former more readily than the latter. In all non-amcebic dys¬ 
phorics efforts should be made to isolate the dysentery bacillus from the stools. 
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Treatment. —Flint has shown that sporadic dysentery is, in its* slighter 
grades at least, a sel f . l i mit ed disease, which tuns its course in eight or nine 
day s. Beading the report of his cases, one is struck, however, with their com¬ 
parative mildness. 

Ebophylaotic.— We are as yet ignorant of the sources of infection. Tlie 
dysentery bacillus has not been found outside the human body. It seems quite 
possible that it* is a water-borne organism, and the same -p ro phylac tic- pre¬ 
cautions should be followed as .aro adopted in typhoid fever. FJexncr and 
Gay have shown that animals can be protected from infection by a previous 
treatment with iigmune horse serum. Immunization of human individuals 
has not been so far demonstrated. 


Medicinal. —The enormous surface involved, amounting to many square 
feet, the constant presence of irritating particles of food, and the impossibility 
of getting absolute rest, are conditions which render the treatment of dysen¬ 
tery peculiarly difficult. Moreover, in the severer cast's, when necrosis of the 
mucosa has occurred, ulceration necessarily follows, and can not in any way 
be obviated. When a ease is seen early, particularly if there has been consti¬ 
pation. |a saline purge should be given. The free watery evacuations produced 
by a dose of salts cleanse the large bowel with Ibe least possible irritation, and 
if necessary, in the course of the disease, particularly if scybala are present, 
the dose may be repeated. The saline treatment is much commended. \V. .1 
Buchanan has treated S."> eases with only it deaths. Hu gives a drachm ol 
sodium sulphate, four, six, or eight times a day. and continues until all blo<K 
and mucus have disappeared, usually for two nr three days. Of medicine, 
which are supposed to have a direct effect upon the disease, ipecacuanha s|d 
maintains its reputation in the tropics. Xo food is fallen for three hours, 
then twenty drops of laudan'um, and half an hour after from 20 to-60 grains 
of ipecacuanha. If rejected by vomiting, the dose is repeated in a few hours. 
Washbourne and Richards, in the South African campaign, speak of the good 
results of ipecacuanha combined with (lie saline treatment. 

Minute doses of coQp^yc sublimate, one hundredth of a grain every two 
hours, arc warmly recommended by Ringer. Large doses of bismuth, half a 
drachm to a drachm every two hours, so that the. patient may take from 12 t (l 
15 drachms in a day, have in many ease's had a benefieinl effect. To do good 
it must be given in large (loses, as recommended by Monnorel, who gave as 


high as 70 grammes a day. It certainly is more useful in the chronic than 
the acute cases. It is best given alone. Opium is on invaluable remedy for 
the relief of the pain and to quiet the peristalsis. It should be given as mor¬ 
phia, hypodermically, acccording to the needs of the patient. 

The treatment of dysentery by topical applications is by far the 
rational plan. A serious obstacle, however, in the acute cases, is the (fltln'in® 
irritability of the rcclum and the tenesmus which follows any attempt l<> irr '" 
gate the colon. A preliminary cocaine suppository or the injection of a small 
quantity of the 4-per-cent solution will sometimes relieve this, and then will 
a long tube the solution can be allowed to flow in slowly. Tho patient sli"ul( 
be in the dorsal position with a pillow under tho hips, bo as to get the dice 
of gravitation. Water at,the temperature of 100° is very soothing, bin 1,1 
irritability of the bowel is such that large quantities can rarely be retained fo 
**" - At “ —*" subside, the injections are better berm 
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Various astringents may bo used—alum, aerate ot lead, sulphate of zinc and 
copper, and nitrate of silver. Of these remedies the nitrate of silver is the 
best, though, I think, not in very acute eases, ill the chronic form it is per¬ 
haps the most, satisfactory method of treatment which we have. Tt is useless 
to give it in the small injections of two or three ounces with 1 to 2 grains of 
the salt to the ounce. It must he a largo irrigating injection, which will reach 
all parts of the colon. This plan was introduced by Hare, oS Edinburgh, and 
is highly recommended by Stephen Mackenzie and H. C. Wood. The solu¬ 
tion must'be fairly strong, 20 to 30 grains to the pint, and if possible from 
3 to 6 pints of fluid must be injected. To begin with it is well to use not 
mofeTTita a drachm to the 2 pints or 21 pints, and to let the warm fluid run 
in slowly through a tube parsed far into the bowel. It is at times intensely 
painful and is rejected at once. Argyria, so far as I know, has never followed 
the prolonged use of nitrate-of-silver injections in chronic dysentery. When 
(here is not much tenesmus, a small injection of thin starch with half a drachm 
to a drachm of laudanum gives$reat relief, but for the tormina and tenesmus, 
the two most distressing symptoms, a hypodermic of morphia is the only satis¬ 
factory remedy. Local applications to the abdomen, in the form of light 
poultices or turpentine stupes, arc very grateful. 

The diet in acute eases miwt be restricted to milk, whey, and broths, and 
during convalescence the greatest care must be taken to provide only the most 
digestible articles of food. In chronic dysentery, diet is perhaps the most 
important element in the treatment. The number of stools can frequently 
be reduced from ten to twelve in the day to two or three, by placing the patient 
in bed and restricting the diet. Many eases do well on milk alone, but the 
stools should be cajefully watched and the amount liinited’to that which can 
be digested. If curds appear, or if much oily matter is seen on microscopical 
examination, it is best to reduce the amount of milk and to supplement it with 
beef-juice or, better still, egg-albumen. The large doses of bismuth seem 
specially suitable in the chronic cases, and the injections of nitrate of silver, 
in the way already mentioned, should always he given a trial. 

Serum Tiieru'y. —Shiga produced a polyvalent serum bv immunizing 
horses, by which he claims to have reduced the mortality in “ endemic ” dysen¬ 
tery in Japan from about 35 per cent to !) per cent. The encouraging early 
results of this form of treatment have not apparently been borne out by subse¬ 
quent experience. Elexner has immunized horses, and this immune-serum has 
been given a fair trial in the treatment of infantile diarrhoeas of bacillary ori¬ 
gin. The investigation was carried on under the direction of the llockefeller 
Institute. Holt reports that the anti-dysenteric serum was employed in S3 
cases, 38 of which proved fatal. He states that oil the whole the results were 
'hsapjjointing. In only 12 cases did a noteworthy improvement appear to 
follow its administration. 


XXIV. MALTA FEVER. 

(Undulant Fever, Mediterranean Fever.) 

Definition. — An endemic fever, characterized by an irregular course, undu- 
latory pyrexial relapses, profuse sweats, rheumatic pains, arthritis, and on 
enlarged spleen. An organism, Micrococcus mclitensis, is present in all cases. 
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Distribution. —The disease prevails in the Mediterranean littoral, and en¬ 
demic foci exist in India, Africa, China, and.Manila. In the Malta garrison 
in the seven years 1898-1904, there were 2,229 cases, with an average ease 
duration of one hundred and twenty days and with 77 deaths. About the same 
number of cases occurred in the fleet. 

Etiology. —The greater part of our knowledge of this remarkable disease 
we owe to the work of British army surgeons stationed at Gibraltar and Malta, 
particularly to Marston, Bruce, and Hughes. In 188C Bruce isolated an or¬ 
ganism which he called Micrococcus mditensis from the spleen and blood. 
Hughes, Wright, and others confirmed this. Much work was done to establish 
the specificity of the organism. In 1901-1905 a Government Commission be¬ 
gan a study on the island of the problems of the disease in all its aspects. II 
was shown to be a soptie.emia, due to the above-named organism, which had 
an unusually prolonged saprophytic existence. Zamit showed that the goals, 
the most important animals in the domestic life of Malta, were largely infected, 
from 10 to 15 per cent having the micrococcus in their milk. Monkeys were 
successfully infected with milk which contained the organisms. Stops were at 
once taken to stop the use as far as possible of goat’s milk for the troops, with 
the result that the number of cases fell from 750 in 1905 to 115 in 190(5, and 
to 7 for nine months of 1907. There were no cases in 1907 in the Mediter¬ 
ranean fleet. Eyre has brought forward evidence to show that the disease may 
be transmitted by mosquito bites. 

Symptoms. —There is no specific fever which presents the same remark¬ 
able group of phenomena. The ]ieriod of incubation is from six to ten days. 
“ Clinically the fever has a peculiarly irregular temperature curve, consisting 
of intermittent waves or undulations of pyrexia, of a distinctly remittent char¬ 
acter. These pyrexial waves or undulations last, as a rule, from one to three 
weeks, with an apyrexial interval lasting for two or more days. Tn rare 
cases the remissions may become so marked as to give an almost intermittent 
character to the febrile curve, clearly distinguishable, however, from the par¬ 
oxysms of paludic infection, 'this pyrexial condition is usually much pro¬ 
longed, having an uncertain duration, lasting for even six months or more. 
Ti nlike paludism. its course is not markedly affected by the administration of 
quinine. Its co p se is often irregular and even erratic ia-nature. This pyrexia 
is usually accompanied by obstinate constipation, progressive amcmiu, amt 
debility. It is often complicated witli and followed by neuralgic symptoms 
referred to the peripheral or central nervous system, artUciUmwiluaions, painful 
in flamm atory conditions of certain fibrous structures, of a localized nature, or 
swelling .of, the testicles ” (Hughes). This author recognizes a malignant l> 
in which the disease mfli prove fatal within a week or ten days; an uinlula- 
tory type—the common variety—in which the fever is marked by intermilb nl 
waves or undulations of variable length, separated by periods of apyrexia mul 
freedom from symptoms. In this really lie the peculiar features of the discos'', 
and the unfortunate victim may suffer a scries of relapses which may oxtcml 
from three months, the average time, to two years. Lastly, there is an ii'h'i- 
mittent type, in which the patient may simply have daily pyrexia toward even¬ 
ing, without any special complications, and may do well and be able !<> 4° 
about his work, and yet at any time the other serious features of the disease 
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Tli e'nioit aljty is slight, only about a. pat amt There are no characteristic . 
morbid legions. Malta fever can now be readily differentiated from enteric 
f ever and malaria. The prophylaxis is self-evident, and the brilliant work 
of 1he r commission has already reduced the incidence of the disease to a 
minimum. 

Treatment.—General measures suitable to typhoid fevw are indicated. 
Fluid food should be given during the febrile period. Hydrotherapy, cither 
the bath or the cold pack, should be used every third hour when the tempera¬ 
ture is above 103° F. Otherwise the treatment is symptomatic. No drugs 
appear to have any special influence on the fever. A change of climate seems 
to promote convalescence. 

XXV. BERI-BERI. 

Definition.—An endemic and’epidemic multiple neuritis of unknown etiol¬ 
ogy, occurring in tropical and subtropical countries, characterized by motor 
and sensory paralysis and anasarca. 

History. —The disease is believed to be of great antiquity in China, and 
is possibly mentioned in the oldest known medical treatise, in the early years 
of the nineteenth century it attracted much attention among the Anglo-Indian 
surgeons, and we may date the modern scientific study of the disease from 
Malcolmson's monograph, published in Madras in 1835. The opening of 
Japan gave an opportunity to the European physicians holding university posi¬ 
tions, particularly Anderson, Baclz. Scheube, and more recently Grimm, to 
investigate the disease. The studies of the native Japanese physicians, particu¬ 
larly Mini'll and Takagi. and of the Dutch physicians in the East, have con¬ 
tributed much to our knowledge. An added interest has been given to the 
subject by the discovery of the disease among the Cape Cod fishermen, and by 
the recurring outbreaks of endemic neuritis at the Richmond Asylum in Dub¬ 
lin and at the State Insane Hospital at Tuscaloosa, Ala. 

Distribution.—Reri-beri, Kakke. or endemic neuritis prevails most exten¬ 
sively in the Malay Archipelago; in certain of the Dutch colonics the mortality 
among the coolies is simply frightful. It is widely distribute 1 !! in China, 
Japan, and the Philippine Islands. In the Philippines the admissions to the 
ion eminent hospitals for the year ending June 30, 1903, were 026, nearly 
all among the Philippine scouts. In India it has become less common, but 
18 still prevalent in parts of Burma. Localized outbreaks have occurred in 
Australia. It prevails extensively in parts of South America and in the West 
Indies, and from the ports of these countries cases occasionally reach the 
United States, and it occurs also among the Chinese and Japanese in Califor- 
nin - Birge, of Provineetown. and J. J. Putnam encountered beri-beri among 
the fishermen on the Newfoundland Banks. Birge writes (March 10. 1898) 
that he has seen 47 cases of both the wet and the dry form. The disease is not. 
entirely confined to the fishermen on the Grand Banks, but occurs occasionally 
a, nong those living on shore or making “ shore trips.” In lS95-'96 a remark- 
jjjfie outbreak of epidemic neuritis occurred at the State Insane Hospital at 
Tuscaloosa, Ala., which has been described fully by E. D. Bondurant. Be¬ 
tween February, 1895, and October, 1890, in a population of 1.200 there were 
"1 cases with 21 deaths. None occurred among the 200 employees of the hos- 
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pital. The negroes were relatively less sheeted than the whites. The chief 
symptoms were “ njysculw- weakness, t eimern ess. pain, parae sthesia p, los8_q[ 
deep reflexes, foll&wed by atrophy of muscles and the electrical reaction of 
degeneration, accompanied by rise of temperature, gastrodatealiaaLdfiturb- 
ance, general anasarca, and tachycardia.” At the Arkansas State Insane 
Asylum at Eittlp Rock, in 1895, there was an outbreak of between 20 and 30 
cases possibly of beri-beri. 

In Great Britain the disease is not infrequent at the seaports. 

At the Richmond Asylum, Dublin, there have been extensive outbreaks 
in the years 1891, 189G. 1897, under conditions of overcrowding. 

Etiology. —Two main views prevail as to the nature of the disease—that 
it is an infection, and that it is a toxaemia caused by food. 

1. Rkhi-iieui as an Acute Infection. —Baelz and Seheuhc, with many of 
the Dutch physicians, hold that the disease is due to a germ. In favor of thi» 
view, Schools: refers to the fact that stroughjvell-nourished young people are 
attacked, that the disease has definite foci in which it^gonairsjlelhiite seasonal 
relations* and has of late years spread in some countries ay a n epidemic w itli- 
ont any special change in-tho diet of the inhabitants. So far as seasonal and 
telluric influences are concerned, it is a disease which resembles malaria, with 
which, in fact, some authors have confounded it. II is probably nofijlireetlv 
contagious. On the other hand, Scheubc. Manson and others bring forward 
evidence to show that beri-beri may probably be conveyed from one district to 
another. Many bacteriological studies have been made in the disease, par¬ 
ticularly by Dutch physicians, but there is no unanimity as to the results, and 
we may say that no specific organism has as yet been determined upon. 

Hamilton Wright, who has made a prolonged study of the disease in the 
Malay States, describes a specific duodenitis,-* primary bacteri al les ion, from 
which the poison is evolved, just as it is from the throat in diphtheria. 

2. Eood.Tueoiiy. —This theory is widely held in Japan, some believing 
that it is due to the eating of bad rice, and others that it is associated witli I lie 
use of certain fish. In favor of the dietetic view of its origin is adduced Ilia 
extraordinary change which has taken place in the Japanese navy since the 
introduction by Takagi of an improved diet, allowing a larger portion of 
nitrogenous food, and forbidding the use of fresh fish altogether. Subsequent 
to this there has certainly been the most remarkable diminution in the num¬ 
ber of cases—a reduetion-from. about a fourth of the entire strength attacked 
annually to a practical abolition of the- disease. 

Many of the Dutch physicians in Java regard rice as the important cause 
of .the disease. It is stated that in the prisons of Java the proportion of ciw" 
is 1 to 39 when the.rice is eaten completely shelled, 1 to 10,000 when the grain 
is eaten with its pericarp; in some places the disease has disappeared when 
the unshelled rice has been substituted for the shelled. Miura, with wlm*' 
studies of the disease all readers of Virchow’s Archiv are familiar, reganb 
beri-beri as a form of chronic poisoning due to the use of the flesh of certain 
fish eaterrraw of'improperly prepared. Grimm, in his monograph, regards 
the im mun ity of Europeans as in great part owing to the fact that they do 
not follow the Japanese custom of eating various kinds of raw fish. 

Among the most important factors are the following l Overcrowding, as w 
“ ’ 1 - '~~ l anaoAirva utchflxnOSUre to WCL Eu r0 




251 


BERI-BERI. 

) 

peans under good hygienic conditions rarely contract the disease in heri-beri 
regions. The Qjiims^ntUlie-iHipoaed coolies are most often attacked. Males 
are-more sabjeet-tw- the- din c auc than fema les. Young mea.frpm sixteen to 
t\yoaty-fiy.e_ara - ehiefly - atf ected. 

Symptoms. —The incubation period is unknown, hut it probably extends 
over several months. The following forms of the disease ai;e recognized by 
Sche.ube: 

1. Tub .incomplete oh rudimentary form which often sets in with ca¬ 
tarrhal symptoms, followed by pains and weakness in the limbs and a lower¬ 
ing of the sensibility in the legs, with the occurrence of parasthesias. Blight 
icdema sometimes appears. After a time parastheshe are felt in other parts 
of the body, and the patient may complain of palpitation of the heart, uneasy 
sensations in the abdomen, and sometimes shortness of breath. There may be 
weakness and tenderness of the muscles. After lasting from a few days to 
many months, those symptoms aji disappear, but with the return of the warm 
weather there may bo a. recurrence. One of Schcube’s patients suffered in this 
way for twenty years. 

2. The atroph ic form sets in with much the same symptoms, but the 
los s of pow er in the limbs progresses more rapidly, and very soon the patient 
is noionger able to walk or to move the aims. The atrophy, which is associ¬ 
ated with a good deal of pain, may extend to the muscles of the face. The 
(edematous symptoms and heart troubles play a minor role in this form, which 
is known as the dry or paralytic variety. 

3. The Wet or Dropsical Form. —Setting in as in the rudimentary vari¬ 
ety, the oedema soon becomes the most marked feature, extending over the 
whole subcutaneous\ssiic, and associated with effusions into the serous sacs. 
The atrophy of the n^scles and disturbance of sensation are not such promi¬ 
nent symptoms. On the other hand, palpitation and rapid action of the heart 
and dyspnoea are common. The wasting may not be apparent until the dropsy 
disappears. 

4. The acute, pernicious, or cardiac form is characterized by threat- 
enings of an acute cardiac 'failure, coming on rapidly after the existence of 
.slight symptoms, such as occur in the rudimentary form. In the' most acute 
type death may follow within twenty-four hours; more commonly the symp¬ 
toms extend over several weeks. 

The mortality of the disease varies greatly, from 2 or 3 per cent to 40 
or 50 per cent among the coolies in certain of the settlements of the Malay 
Archipelago. 

Morbid Anatomy. —The most constant and striking features are changes 
i» the peripheral nerves and degenerative inflammation involving the axis 
cylinder and medullary sheaths. In the acute cases this is found not only in 
hie peripheral nerves, but also in the pneumogastric and in the phrenic. The 
fibres of fhq voluntar y muscles, as well ns of th o myo e ardi unn-are- alaa-much 
degenerated. ITamiltonAYright-has described an acute ..duodenitis. 

Diagnosis.—In tropical countries there is rarely any difficulty in the 
diagnosis. In cases of peripheral neuritis, associated with (edema, coming 
from tropical ports, the possibility of this disease should be remembered. 
Scheube states that rarely any difficulty offers in the diagnosis of the differ- 
forms. 



252 SPECIFIC INFECTIOUS DISEASES. 

I 

Treatment. —Much has been done to, prevent the disease, particularly in 
Japan. There is no more remarkable triumph of modern hygiene than that 
which followed Takagi’s dietetic reforms in the Japanese navy, in beri-ben 
districts Europeans should use a diet rich in nitrogenous ingredients. In the 
dietary of prisons and asylums the experience of the Javanese physicians-with 
reference to the .remarkable diminution of the disease with the use of unshelled 
rice should be borne in mind. In ships, prisons, and asylums the disease has 
rarely occurred except in connection with overcrowding, an element which pre¬ 
vailed both at the Richmond Asylum and at the Stale Hospital for the Insane 
at Tuscaloosa. 

Baclz recommends in early cases a froe use of the salicylates, 15 or 20 
grains four or live times a day. Others favor early free purgation. In very 
severe acute cases, both Anderson and Back advise blood-letting. The more 
chronic cases demand, in addition to dietetic measures, drugs to support the 
heart and treatment of the atrophied muscle^ with electricity and massage. 

XXVI. ANTHRAX. 

(Splenic Fever; Charbon; Wool-sorter’s Disease.) 

Definition. —An acute infectious disease caused bv Bacillus antliracis. II 
is a wide-spread affection in animals, particularly in sheep and cattle. In 
man it occurs sporadically or a.- a result of accidental inoculations with the 
virus. 

Etiology.—The infectious agent is a lion-motile, rod-shaped organism. Iln- 
cillus antliracis, which has, by the researches of Foil cutler, Davainc, Koch, 
and Pasteur, become the best known perhaps of all pathogenic microbes. The 
bacillus has a length of from 2 to 25 g; the rods are often united. The bacilli 
themselves are readily destroyed, but the spores are very resistant, ami -ar¬ 
rive after prolonged immersion in a 5-per-cent solution of carbolic acid, or 
withstand for some minutes a temperature of 212° Fahr. They are capable 
also of resisting gastric digestion. Outside the body the spores are in all prob¬ 
ability very'durable. 

In AnijCXls.—G eographically and zoologically the disease is flu; nu'-t 
widespread of all infectious disorders. It is much more prevalent in Europe 
and in Asia than in America. Its ravages among the herds of cattle in liu-m 
and Siberia, and among sheep in certain parts of Europe, are not eipudlnl 
by any other animal plague. In the United States anthrax is not very wide¬ 
spread. Mohler, of the Bureau of Animal Industry, informs me that sinrt 1 
1900 it has been reported in cattle from sixteen States, It is not very um <>in- 
mon in Delaware, New Jersey, and Pennsylvania. 

A protective inoculation with a mitigated virus was introduced by Pasteur 
and has been adopted in certain anthrax regions. Mendez describes cxcellcu 
results from his antitoxin (1904). 

The disease is conveyed sometimes by direct inoculation, as by the bile 
and stings of insects, by feeding on carcasses of animals which have died o 
the disease, but more commonly by grazing in pastures in which the germ 
have been preserved. (Tasteur believes that the earthworm plays an imp" 1, 
-’ k ’.’ T 't« the surface and distributing the banrltr -which hav 
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been prftpagated in the buried carcass of an infected animal. Certain fields, 
or even farms, may thus be infected for an indefinite period of time. It seems 
probable, however, that if the carcass is not opened or the blood spilt, spores 
are not formed in the buried animal and the bacilli quickly die. t 

Tv maw ihp disease does not occur spontaneously. It results always-from 
injection, either through the skin or intestines, or in rare instances through 
the lungs. Workers in wool and hair, and persons whoso occupations bring 
them into contact with animals or animal products, as stablemen, shepherds, 
tanners, and butchers, are specially liable to the disease. In Pennsylvania in 
3897 twelve tanners died of anthrax. It is rare in general hospital work. 
There has been only one case in sixteen years at the Johns Hopkins Hospital. 
In England and Wales in 1903 there were 17 deaths from this cause in man 
(Tatham). For the six years 1899-1901 there were 2(11 cases of industrial 
anthrax reported to the Home Office; 25.(1 per cent proved fatal (Legge). 

Various forms of the diseasjp have been described, and twajdiiaf .groups 
may be recognized: the external anthrax and the internal anthrax, of~which 
there arc pulmonary and intestinal forms. 

Symptoms. —(1) KxxnniiAn Anthrax. 

(") M alit/ iigut Vudu.lt '.—The inoculation is usually on an exposed surface 
—theJjjinds. axims, or face. At the site of inoculation there are. within a few 


hours, it eh i ng and uneasiness, and the gradual formation of a small..papule, 
which soon becomes vesicular. Inflammatory induration extends around this, 
and within thirty-six hours, at the site of inoculation there is a dark brownish 
osehar^at a little distance from which there may be a series of small vesicles. 
The brawny induration may be extreme. The ccdema produces very great 
swelling of .the parfs. The intlammation extends along the lymphatics, and 
the neighboring lymph-glands are swollen and sore. The fever at first rises 
rapidly, and the concomitant phenomena are marked. Subsequently the tem¬ 
perature falls, and in many cases becomes subnormal. Death may take place 
in from three to five days. In cases which recover the constitutional symptoms 
are slighter, the eschar gradually sloughs out. and the wound heals. The eases 


vary much in severity. Til the mildest form there may he only slight swelling. 
Al the site of inoculation a papule is formed, which rapidly beconfes vesicular 
am] dries4nto a seal), which separates in the course of a few days. 

(b) AuBaiuml Anthrax (Edema .—This form ocxiiM-iiuilie-eyelid, and 
also in-tfw^^d, lumd, and arm, and is characterized by the absence of the 
papule and vWclo forms, and by the most extensive cedema, which may follow 
rather tlum precede the constitutional symptoms. The oedema reaches such a 
grade of intensity that gangrene results, and may involve a considerable sur¬ 
face. The constitutional symptoms then become extremely grave, and the 


vases invariably prove fatal. 

The greatest fatality is seen in eases of inoculation about the head and 
face, where the mortality, according to Nasaroxv, is 26 per cent; the least in 
'"lection of the lower extremities, where it is 5 per cent. 

fn a case at the Johns Hopkins Hospital in 1895, in a hair-picker, there 
''as most extensive enteritis, peritonitis, and endocarditis, which last lesion 
lils been described by Eppinger. 

A feature in both these forms of malignant pustule, to which many writers 
r °fcr, U die absence of feeling of distress or anxiety on the part of the patient. 
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whose mental condition may be perfectly clear. He may bo without aify appre¬ 
hension, even though the condition be most critical. 

The Jigymw ia in most instances is readily made (from the character of the 
lesion and the occupation Of the patient. When in doubt, the", examination 
of the fluid from the pustule may show the presence of the anthrax bacilli. 
Cultures should be made, or a mouse or guinea-pig inoculated from the local 
lesion. It is to be remembered that the blood may not show the bacilli in 
numbers until shortly before death. 

(2) Ixxkbxax. Akthiux. 

(a) Intestinal Form. Mycosis intestinalis. —In these cases the infection 
usually is through the stomach and intestines, and results from eating tin. 
flesh or drinking the milk of diseased animals; it may, however, follow an 
external infection if the germs are carried to the mouth. Tlw«S£tupioms hhi 
those of intense poisoning. The disease may set in with a chill, followed In¬ 
voluting, diatrkea, moderate fever, and pains in the legs and back. In acute 
cases there are d^apmea. .cyanosis, great anxiety and restlessness, and toward 
the end convulsions or spasms of the muscles. Haemorrhage may occur from 
the mucous membranes. Occasionally there an 1 on the skin small phlegmonous 
areas or petechia’. The spleen is enlarged. The Mood is dark and remains 
fluid for a long time after death. Late in the disease the bacilli may he found 
in the blood. 

This is one of the forms of acute poisoning which may a licet, many indi¬ 
viduals together. Thus Butler and Karl Huber describe an epidemic in which 
twenty-five persons were attacked after eating the flesh of an animal which 
had had anthrax. Six died in from forty-eight hours to seven days. 

(5) 11 ool-sarter's Disease. —This important form of%nthrax is found in 
the.large establishments in which wool or hair is sorted and cleansed. The 
hair and wool imported into Europe from Russia and South America appear 
to have induced the largest number of cases. Jlnnv of these show no external 
lesion. The infective material has been swallowed or inhaled with tlie 
dust. There are rarely premonitory symptoms. ) The patient is sei?^! uitli 
a gfeill, becomes faint and prostrated, has pains in the back and legs, and the 
temperature rises to 102° or 103°. The breathing is rapid, and lie complains 
of much pain in the chest. There may lie a cough and signs of bronchi I k 
So prominent in some instances arc these bronchial symptoms that a pulmo¬ 
nary form of the disease has been described. The pulse is feeble and \erv 
There may be vomiting, and death may occur within twenty-four hours 
withsymptoms of profound collapse and prostration. Other cases are more 
protracted, and there may bo duwrluca, delirium, aifd unconsciousness. The 
cerebral symptoms may Ire most intense; in at least four cases the brain seems 
to have been chiefly affected, and its capillaries stuffed with bacilli (Merkel). 
The recognition of wool-sorter’s disease as a form of anthrax is due to .1. Ik 
. Bell, of Bradford, England. 

In certain instances these profound constitutional symptoms of internal 
anthrax are associated with the external lesions of malignant, pustule. 

The rag-pi cker's disease has been made the subject of an exhaustive study 
by Eppinger “(Tile Hademkrankheit, Jena, 1894), who lias shown that it e 
a local anthrax of the lungs and pleura, with general infection. 

The prophylaxis is important, and should be carried out by a most rig" 
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lisiufgsjdw «f the hides, hair, and rags before they are placed in the hands 
d the workmen. 


Treatment.— In malignant pustule the site of inoculation should be de¬ 
stroyed by the caustic or hot iron, and powdered, bichloride of mercury may 
bejsprinkled over the exposed surface. The local development of the bacilli 
aboufthe site of inoculation may be prevented by the subcnia&qpus jcjecHrma 
o^solutions of carbolic acid or bichloride of mercury. The ihjections should 
lie made at various points around the pustule, and may be repeated two or 
three tunes a day. The internal treatment should bo confined to the admin¬ 
istration of stimulants and plenty of nutritious food. 

In malignant forms, particularly the intestinal cases, little can be done. 
Active purgatives may be given at the outset, so as to remove the infecting 
mStettfil. Quinine in large doses lias been recommended. 

An antianthrax serum lias been prepared by Sclavo, for which good results 
are claimed. (Legge, Milroy Lectures, B. 51. J., March 18, 1905.) 


XXVII. HYDROPHOBIA. 

(Lyasa; Babies.) 

Definition.—An acute disease of warm-blooded animals, dependent upon 
a specific virus, and communicated by inoculation to man. 

Etiology.—Rabies is very variously distributed. In Russia it is common. 
In North Germany it is relatively rare, owing to the wise provision that all 
clogs must be muzzled. In Trance it is much more common. InJ&uglancLibc 
muzzling order has been followed by a complete disappearance of the disease. 
There waS"no “deftth"from hydrophobia in 1903. In the deceimium ending 
with 1890 the deaths averaged 29 annually (Tatliam). Iu the United States 
the disease occurs more often than is generally supposed, as is shown by the 
number of authentic cases collected by Salmon [Yearbook of the United States 
Department of Agriculture, p. 210, 1901], 

Dogs are especially liable to the disease. It also occurs in the wolf, the 
cat, and the cow. Most animals arc susceptible; and it is connivinicable by 
inoculation to the rabbit, horse, or pig. The disease is propagated chiefly by 
the dog, which seems specially susceptible. In the Western States the skunk 
is said to bo very liable to the disease. The nature of the poison is as yet 
unknown. It is contained chiefly in the nervous system and is met with in 
some of the secretions, particularly in the saliva. Bartarelli lias-shown that 
tlm virus reaches the dog's salivary glands by way of the nerves and not 
through the blood-vessels. 

A variable, time, elapses between the introduction of the virus and the 
uppearanee of the symptoms. Horsley states that this depends upon the fol- 
'owiiig factors: “ («) ftge. The incubation is shorter in children than in 
adults. For obvious reasons the former are more frequently attacked, 
(t) I’uxt-Htfeeted. The rapidity of onset of the symptoms is greatly deter- 
B| iii"d by the part of the body which may happen to have been bitten. \\ minds 
a hout the face and head are especially dangerous; next in order in degrees 
°f mortality come bites on the hands, then injuries on the other parts of the 
[ This relative order is, no doubt, greatly dependent upon the fact that 
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the face, head, and hands are usually naked, while the other parts are clothed; 
it would also appear to depend somewhat upon the richness in nerves of the 
part, (cl The extent and severity of the wound. Puncture wounds are the 
most dangerous; the lacerations are fatal in proportion to the extent of 
the surface afforded for absorption of the virus, (d) The animal'conveying the 
infection. In order of decreasing severity come: first, the wolf; second, the 
catj third, the tlog; and fourth, other animals.” Only a limited number of 
those bitten by rabid dogs become affected by the disease; accord ingjoHprs- 
loy,.not more than i 5 . 42 .er cent. On the other hand, the death-rate .of .those 
persons bitten by wolves is higher, not less than -10 per cent. Babes gives the 
mortality as from CO to 80 per cent. 

The incubation period in man is extremely variable. The average is from 
six weeks to two months. In a few cases it has been under two weeks. It 
may be prolonged to three months. It is staled that the incubation may be 
prolonged for a year or even two years, but this has not been definitely settled. 

Morbid Anatomy.—The important lesion* consist in the accumulation of 
leucocytes around the blood-vessels and the nerve-cells, particularly the motor 
ganglion cells, of the central nervous system (r adio t ubercles of Hals's). Es¬ 
pecial importance in the rapid diagnosis of rabies is attached by van Gehucb- 
ten and Net is to the accumulation of lymphoid and emlothelioid cells around 
nerve-cells of the sympathetic and cerebro-spinal ganglia. Negri has described 
in the central nervous system irregular bodies varying from 1 to 10 microns in 
size, widespread, frequently in the cells of the cerebellum, cerebral cortex and 
pons, and in the spinal cord. They are probably protozoa, and it is stated that 
they furnish a rapid and I rustworthy means of diagnosis. The inoculation 
experiments show that the virus is not present in the live*, spleen, or kidneys, 
but is abundant in the spinal cord, brain, and peripheral nerves. 

Symptoms.—Three stages of the disease are recognized: 

(1) Premonitory stage, in which there may he irritation about the bite, 
pain, or numbness. The patient is depressed and melancholy; and complains 
of headache and loss of appetite, lie is very irritable and sleepless, and ha- 
a constant sense of impending danger. There is often greatly increased sensi¬ 
bility. A J)right light or a loud voice is distressing. The larynx may In- 
injected and the first symptoms of difficulty in swallowing are experienced. 
The voice also becomes husky. There is a slight rise in the temperature and 
the pulse. 

(2) Stage of Excitement. —This is characterized by great excitability 
and restlessness, and an extreme degree of hypenusthesia. “ Any afferent 
stimulant—i. e., a sound or a draught of air, or the mere association of a 
verbal suggestion—will cause a violent reflex spasm. In man this symptom 
constitutes the most distressing feature of the malady. The spasms, which 
affect particularly the muscles of the larynx and mouth, are exceedingly pain¬ 
ful and are accompanied by an intense sense of dyspno-a, even when the glottis 
is widely opened or tracheotomy has been performed” (Horsley). Any 
attempt to take water is followed by an intensely painful spasm of the mus¬ 
cles of the larynx and of the elevators of the hyoid bone. It is this which 
makes the patient dread the very sight of water and gives the name hydro¬ 
phobia to the disease. These spasmodic attacks may be associated with mania¬ 
cal symptoms. In the intervals between the patient is quiet and the mind 
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uncloudfcd. The temperature in this stage is usually elevated and may v<>y,eli 
from 100° to 103". in some instances the disease is afebrile. The patii.pt 
rarely attempts to injure his attendants, and in the intense spasms may he 
particu 1 arly,anxious to avoid hurting any one. There arc, however, occasional 
fits oFfurious mania, and the patient may, in the contractions of the muscles 
of the larynx and pharynx, give utterance to odd sounds. This stage lasts 
from a day and a half to three days and gradually passes into the— 

(3) Paualytic Stack. —In rodents the preliminary and furious stages 
are absent, as a rule, and the paralytic stage may l)e marked from the outset 
—the so-called dumb rabies. This stage rarely lasts longer than from six to 
eighteen hours. The patient then becomes quid ; the spasms no longer occur; 
unconsciousness gradually supervenes; the heart's action becomes more and 
more enfeebled, and death occurs by syncope. 

Diagnosis. —In man the diagnosis oilers no special difficulties. It is advis¬ 
able, in cases attended with any, doubts, as soon as possible after the injury 
has been inflicted, to secure the medulla oblongata of the supposed rabid ani¬ 
mal for the purpose of inoculating rabbits. The subdural inoculation of rab¬ 
bits with a small quantity of the central nervous system of a rabid animal 
will be followed bv the occurrence of the paralytic form of the disease in 
from fifteen to twenty days. 

Treatment. —Prophylaxis is of the greatest importance, and by a system¬ 
atic muzzling of dogs the disease can be, as in parts of Germany, practically 
eradicafed. 

Th,e bites should bn carefully washed and thoroughly cauterized with 
caustic potash or concentrated carbolic acid. It is best to Jjccp. the wound 
constantly open fof at least live or six weeks. When once established the 
disease is hopelessly incurable. Xo measures have been found of the slightest 
avail, consequently the treatment must be palliative. The patient should be 
kept in a darkened room, in charge of not more than two attendants. To 
allay the spasm, chloroform may he administered and morphia given hypo¬ 
dermically. It is best to use these powerful remedies from the outset, and 
not to temporize with chloral, bromide of potassium, and other less potent 
drugs. By the local application of cocaine, the sensitiveness of the throat 
may l>e diminished sufficiently (o enable the patient to take liquid nourishment. 
Sometimes lie can swallow readily. Xutiient enemata should be administered. 

Pkkvkntive Inoculation. —Pasteur has found that the virus, when prop¬ 
agated TTirougira 'scries dr rabbits, increases in its virulence; so that whereas 
h lidural inoculation from the brain of a mad dog takes from fifteen to twenty 
days to produce the disease, in successive inoculation in a scries of rabbits 
lhe incubation period is gradually reduced to seven days (vitus-fixe). The 
-pinal cords of these rabbits contain the virus in great intensity, but when 
they are preserved in dry air this gradually diminishes. If now dogs are 
inoculated from cords preserved for from twelve to fifteen days, and then 
from cords preserved for a shorter period, i. e.. with a progressively stronger 
virus, they gradually acquire immunity against the disease. A dog treated 
in this way will resist inoculation with the virus fixe, which otherwise would 
inevitably have proved fatal. Relying upon these experiments, Pasteur began 
inoculations in the human subject, using, on successive days, material from 
surds in which the virus was of varying degrees of intensity, 
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In 1902 there were 1,103 persons treated at the Paris Pasteur Institute,, 
with 2 deaths; in 1903 there were <>30 persons treated, witli 4 deaths, a\ 
smaller number of eases than ever before treated, among them 10 forcignerjfc' 
one from (treat Britain. ,,P 

Pseudo-hydrophobia (Lyssophobia). —This is a very interesting affeetioj^ 
which may closely resemble hydrophobia, but is realty., uothimr i nora _thaU % 
neurotic or hysterical manifestation. A nervous person bitten by a dog, either ' 
rabid or supposed to be rabid, has within a few months, or even latcr,.symp-' 
toms somewhat resembling the true disease. Tie is irritable and d epres sed. ■. 
He constantly declares his condition to be serious and that he will inevitably 
become mad. He may have pjjroxysms in which ho says he is unable tfi drink, 
grasps at his throat, and becomes emotional. The temperature is not elevated 
and the disease does not progress. It lasts much longer than the true rabies, 
and is amenable to treatment. It is not improbable that a majority of the 
eases of alleged recovery in this disease have been of this hysterical form. In 
a case which Burr reported from my clinic’a few years ago the patient had 
paroxysmal attacks in which he could not swallow. He was greatly excited 
and alarmed at the sight of water and was extremely emotional. The symptoms 
lasted for a couple of weeks and yielded to treatment with powerful electrical 
currents. 

XXVIII. TETANUS. 

(Lockjaw.) 

Definition. —An infections malady characterized by tonic Bpasms of the 
muscles with marked exacerbations. The virus is produced by a bacillus which 
occurs in earth, in putrefying fluids, and manure, and is*a normal inhabitant 
of the intestines of many ruminants. 

Etiology. —It occurs as an idiopathic affection or; follows trauma. It is 
•frequent in some localities and has prevailed extensively in epidemic form 
among new-born children, when it is known as tetanus or trismus neonatorum. 
It is more common in hot than in temperate climates, and in the colored than 
in the Caucasian race. This is particularly the case with tetanus following 
confinement and in tetanus neonatorum. In certain of the West Indian 
Islands more than one-half of the mortality among the negro children has 
been due to this cause. St. Kilda, one of the western Hebrides, had been 
"scourged for years by the “ eight days’ sickness ” among the new-born. Of 135 
children, 84 died within fourteen days of birth. Since the discovery of the 
bacillus and the introduction of proper methods of treating the cord 27 chil¬ 
dren have been born, of whom only one died of the disease (Cl. N. Turner, 
1908), which has now practically disap]>eared. In a majority of the cases there 
is an injury which may be of the most trifling character. It is more common 
after punctured and contused than after incised wounds, and frequently fel¬ 
lows those of the hands and feet. The symptoms usually appear within !" n 
weeks of the injury. In some military campaigns tetanus has prevailed exten¬ 
sively, but in others, as in the Civil War, the cases have been comparatively 
few. -)Thc tetanus bacillus has contaminated vaccines, and its presence in com¬ 
mercial gelatine is a grave danger. Owing to the careless preparation ol 
the virus many cases of tetanus occurred in the neighborhood of Philadelphb 
in 1901 among vaccinated children. In 1902 nineteen persons who had beer 
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inoculated against the plague in the village of Mulkowal died, of J®tanus. 
In 1904 a remarkable outbreak occurred in a general hospital in the United 
States in which 10 cases died after surg ical operation. In all probability the 
catgut (which is made from sheep’s bowels) was at fault. The disease has 
occurred after prolonged use of the hypodermic needle to inject morphia or 
quinine,- and it has followed the use of gelatine as a haemostatic. 

The infectious nature of tetanus was suggested by its .endemic occurrence 
and from the-manner of its behavior in certain institutions. Veterinarians 
have long been of this belief, as cases are apt to occur together in horses in 
one stable. On the eastern end of Long Island, where formerly the disease 
was very prevalent, it is now rarely seen. An extraordinary number of cases 
of tetanus have occurred in the United States as a result of injuries from the 
toy pistols during the 4th of July celebration. The Journal of the American 
Medical Association collected 115 cases in 1903, and began a propaganda 
against the pistol, with the result that the fatalities have been reduced to 73 
in 1907 and 76 in 1908! There’Iins been a remarkable increase in the number 
of deaths front the disease in England and Wales of late: 218 in 1905, 177 in 
1903, 151 in 1902, 41 in 1901 (Tatliam). 

The Tetanus B.vcn.us.—The observations of Roscnbach. Nicolaier, and 
Kitasato have demon-trated that there is in connection with the disease a 
specific organism which can be isolated and cultivated, liacilhis tetani is a 
slender rod, which may grow into long threads. One end is often swollen and 
occupied by a spore. It is motile, grows at ordinary temperatures, and is 
anaerobic. The bacilli grow' at the site of the wound (and do not invade the 
bload_antLorgans), where alone the toxin is manufactured, and it travels 
upward along the serves (Mover). The antitoxin passes along the blood 
stream (Wassermann). With 'mail quantities of the culture the disease may 
bo transmitted to animals, which die with symptoms of tetanus. The poison 
is a tox-albumin of extraordinary potency, which has been separated by Brieger 
and Cohn in a state of tolerable purity. It is perhaps the most virulent poison 
known. Whereas the fatal dose of strychnine for a man weighing 70 kilos is 
from 30 to 100 milligrammes, that of the tetanus toxin'is estimated at 0.23 
milligramme. Every feature of the disease can be produced by ij experimen¬ 
tally without the presence of the bacilli. The symptoms do not arise imme¬ 
diately, as in the ease of ordinary poisons, but slowly, and it has been suggested 
that it acts only after undergoing some further change in the body. The 
natural home of the tetanus bacillus is the soil and the intestinal canal of 
herbivorous animals. 1 The disease can be produced by inoculating animals 
with garden earth. A high degree of antitoxic immunity can be conferred on 
animals, which then yield a protective serum. It is. however, difficult to cure 
animals with this serum on account of the combination of the toxin with nerve- 
eells by the time symptoms appear. 

Morbid Anatomy. —No characteristic lesions have been found in the cord 
or in the brain. Congestions occur in different parts, and perivascular exu¬ 
dations and granular changes in the nerve-cells have been found. The 
condition of the wound is variable. The nerves are often found injured, red¬ 
dened, and swollen. In the tetanus neonatorum the umbilicus may he inflamed, 
i Symptoms.—After an injury the disease sets in usually within ton days. 
I In Yandell’s statistics in at least two-fifths, and in Joseph Jones’s in four- 
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fifths, the symptoms occurred before the fifteenth day. The patient complains 
at first of slight stiffness in the neck, or a feeling of tightness in the jaws, 
or difficulty in mastication. Occasionally .chilly feeliugs or actual rigors may 
precede these symptoms. Gradually a tonic spasm of the muscles of these 
parts produces the condition of trismus or lockjaw. The eyebrows may lie 
raised and the angles of the mouth drawn out, causing the so-called sardonic 
grin —risus Mrdenicits. In children the spasm may bo confined to these parts. 
Sometimes the attack is associated with paralysis of the facial muscles and 
difficulty in swallowing—the head-tetanus of Hose, which has most commonly 
followed injuries in the neighborhood of the fifth nerve. Gradually the pro¬ 
cess extends and involves the muscles of the body. Those of the back are 
mast affected, so that during the spa>m the unfortunate victim may rest upon 
the head and heels—a position known as opisthotonos. The rectus abdom¬ 
inis muscle has been torn across in the spasm. The entire trunk and limbs 
may be perfectly rigid— orthofonos. -Flexion to one side is less common— 
pleurotholonos; while spasm of the museles'W the abdomen may cause the 
body to be bent forward— rmproxlhotonm. In very violent attacks the thorax 
is compressed, the respirations are rapid, and spasm of the glottis may occur, 
causing asphyxia. The paroxysms In-t for a variable period, but even in the 
intervals the relaxation is not complete. The slightest irritation is sufficient 
to cause a spasm. The paroxysms are associated with agonizing pain, and the 
patient may be held as in a vise, unable to utter a word. I'-nally he is bathed 
in a profuse sweat. The temperature may remain normal throughout, or show 
only a slight elevation toward tin* close. In other eases the pyrexia is marked 
from the outset; the temperature reaches 10 .)° or 10 ( 1 °, and before death 1 UT 
or 110°. In rare instances it may go still higher. Heat h d ther occurs during 
the paroxysm fmiuJuart-failureor a-phyxia.-or is due to exhaustion. 

The cephalic tetanus ( Kopf Ivina us of Hose) originates usually from a 
wound on one side of the head, and i- eharaeterized by stilTness of the muscles 
of the jaw and paralysis of the facial muscles on the same side as the wound, 
with difficulty in swallowing. Tim pr ogn osis is good in the chronic ciim'-; 
of those in Willard's table only 8 of .'fa died; hut in the acute form, of bi 
cases, only I recovered. 

Diagnosis.—Well-marked eases following a trauma could not lie mis¬ 
taken for any other disease. The spa-ms are not unlike those of strvclmia- 
poisoning, and in the celebrated Palmer murder trial this was the plea f»r 
the defence. The jaw-uiuseles, however, are never involved early, if at all. 
and between the paroxysms in strychnia-poisoning there is no rigidity. I" 
tetany thejlistributiou of the spasm at the extremities,The peculiar posiii"ii. 
the greater involvement qf the hands, and the condition under which it oei m'~. 
are sufficient to make the diagnosis clear. Jh doubtful eases cultures should 
'ho made from the pus of the wound. 

Escherich has described in children a form of generalized tonic eoulrac 
teres of the muscles of llm jaw, neck, hack, and limbs, usually a sequel of 
some acute infection, occasionally occurring as an independent malady. Tim 
Tontraetures may be either intermittent or |>ersistent. The condition imiv H'l 
from a week to a couple of months. The eases as a rule recover. 

Prognosis. —Two of the Hippocratic aphorisms express tersely the general 
nrnimonis even at the present day: “The spasm supervening on a wound is 
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fatal,” and “ such persons as are seized with tetanus die within four days, 
or if they pass llufse they recover.” 

The mortality in the traumatic cases is not less than SO per cent (Con¬ 
ner) ; in the idiopathic cases it is under 50 per cent. According to Yandell, 
the mortality is greatest in children. Favorable indications are: late onset 
of the attack, localization of the spasms to the muscles of tlje neck and jaw, 
and an absence of fever. 

Treatment. —Local treatment of the wound is essential, as the poison is 
manufactured here. r lizzoni advises nitrate of silver as the best germicide 
for the tetanus bacillus. Thorough excision and antiseptic treatment should 
be carried out, and the serum applied locally. It should also be used as a 
prophylactic in suspicious wounds of gardeners and stable men. The patient 
should be kept in a darkened mom, absolutely quiet, and attended by only one 
person. All possible sources of irritation should be avoided. Veterinarians 
appreciate the importance of tliys complete seclusion in treating horses. 

When the lockjaw is extreme the patient may not tie able to take food by 
the mouth, under which circumstances it is best to me rectal injections, or 
to feed by a catheter passed through the nose. The spasm should lie controlled 
by chloroform, which may he repeatedly exhibited at intervals. Tt is more 
satisfactory to keep the patient thoroughly under the inlluence of morphia 
given hypodermically. Chloral lmirale, bromide of potassium, Calabar bean, 
curara, Indian hemp, belladonna, and other drugs have been recommended, 
and recovery occasionally follows their me. Resection of the nerve and 
amputation of the limb have been advised. Although tetanus antitoxin of 
great strength can he obtained, it- use in the treatment of human tetanus 
has been disappointing. The best results are obtained in the subacute eases, 
hut here the prognosis is relatively favorable even with other methods of 
treatment. There max be occasion for the pr ophy lactic use_oI the -antitoxin 
in man,„as.already successfully practised in arresting the spread of the disease 
in horses occupying infected stables. Of the antitoxic serum 20 io 31) cc. may 
he used for the first dose and to‘?0 ec. every five or ten hours after. Tiz- 
zoni advises 2.25 grammes of his antitoxin for the first dose and 0.G grammes 
for subsequent doses. 


XXIX. GLANDERS (Farcy). 

Definition. —An infectious disease of the horse, caused bv BlU'illiM mnl- 
hq communicated occasionally to man. In the horse if is characterized by (be 
formation of nodules, clnellv in (lie mires (glanders) and beneath the skin 
(farcy). 

Etiology. —The disease belongs to the infective granulomata. The local 
manifestations in the nostrils and the skin of the horse are due to one and 
die same cause. The specific germ was discovered by Loelller and Sclmtz. 
It is a short, non-motilc bacillus, not unlike that of tubercle, but exhibits dif- 
b'ront staining reactions. It grows, readily on the ordinary culture media. 
I'or the full recognition of glanders in man we are indebted to the labors of 
Layer, whose monograph remains one of the best descriptions ever given of 
II'o disease. Man becomes infected by contact with diseased animals, and 
Usually by inoculation on an abraded surface of the skin. The contagion may 
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also be received on the mucous membrane. In a Montreal case a gentleman 
was probably infected by the material ex|>ellcd from the nostril of his horse, 
which was not suspected of having the disease. It is a rare disease. Only $ 
deaths were registered from this cause in England and Wales in 1903. Amotyg 
laboratory workers the Bacillm mallei has caused more deaths than any othfejt 
germ, and in working with it the greatest possible precautions should be taken. 

Morbid Anatomy.—As in the horse, the disease may he localized in the' 
nose (glanders) or beneath the skin (farcy). The essential lesion is the 
granulomatous tumor, characterized bv the presence of numerous lymphoid 
and epithelioid cells, among and in which are seen the glanders bacilli. These 
nodular masses tend to break down rapidly, and on the mucous membrane 
result in ulcers, while beneath the skin they form abscesses. The glanders nod¬ 
ules may also occur in the internal organs. 

Symptoms.—An acute and a chronic form of glanders may be recognized 
in man, and an acute and a chronic form of fprey. 

Acute Gean'Oeks. —The period of incubation is rarely more than three or 
four days. There arc signs of general febrile disturbance. At the site of 
infection there are swelling, redness, and lymphangitis. Within two or three 
days there is involvement of the mucous membrane of the nose, the nodules 
break down rapidly to ulcers, and there is a muco-purulent discharge. An 
eruption of papules, which rapidly become pustules, breaks out over the face 
and about the joints. It has been mistaken for variola. In a Montreal ca-e 
this copious eruption led the attending physician to suspect small-pox, and 
the patient was isolated. There is great swelling of the nose. The ulceration 
may go on to necrosis, in which case the discharge is very offensive. The 
lymph-glands of the neck are usually much enlarged. Suf>aeutc pneumonia is 
very apt to occur. This form runs its course in about eight or ten days, and 
is invariably fatal. Glanders pneumonia may appear after subcutaneous infec¬ 
tion (one case from infection with hypodermic syringe stuck into thumb). 
Grossly the lung appeared like a caseous pneumonia. 

Ciiuoxic oi..\.\*i>Kns is rare and difficult to diagnose 1 , as it is usually mis¬ 
taken for a chronic coryza. There are ulcers in I he nose, and often laryn¬ 
geal symptoms. It may last for months, or even longer, and recovery some¬ 
times takes place. Tedesehi has described a case of chronic osteomyelitis, due 
to the bacillus mallei, which wns followed by a fatal glanders meningitis. 
The diagnosis may lie extremely difficult. Tn such cases a suspension of tIn; 
secretion, or of cultures upon agar-agar made from the secretion, should l»* 
injected into the peritoneal cavity of a male guinea-pig. At the end of two 
days, in positive cases, the testicles are found to be swollen and the skin »f 
the scrotum reddened. The testicles continue to increase in size, and dually 
suppurate. Death takes place after the lapse of two or three weeks, and gen¬ 
eralized glanders nodules are found in the viscera. The use of mallein for 
diagnostic purposes is highly recommended. .The principles and methods of 
application are the same as for tuberculin. McFadyean and others have shown 
that while the glanders bacilli are agglutinated in a dilution of 1 to 2<>n by 
normal horse serum, that of a glanders horse will agglutinate at 1 to 1 , 00 '). 
The test must be made before mallcin is given. 

Acute farcy in man results usually from the inoculation of the virus into 
mi. — „„ 1^1 reaction with a phlegmonous inflamma- 
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tion. The lymphatics are early affected, and along their course there are nod¬ 
ular subcutaneous enlargements, the so-called farcy buds, which may rapidly 
go on to suppuration. There are pains and swelling in the joints, and abscesses 
may form in the muscles. The symptoms are those of an acute infection, 
almost like an acute septicaemia. The nose is not involved and the superficial 
skin eruption is not common. The bacilli have been found in the urine in 
acute cases in man and animals. ’ 

The disease is fatal in a large proportion of the cases, usually in from 
twelve to fifteen days. 

Ciikonic fancy is characterized by the presence of localized tumors, usu¬ 
ally in the extremities. These tumors break down into abscesses, and some¬ 
times form deep ulcers, without much inflammatory reaction and without 
special involvement of the lymphatics. The disease may last for months or 
even years. Death may result, from pyaemia, or occasionally acute glanders 
develops. The celebrated French veterinarian Bouley had it and recovered. 

The disease is transmissible also from man to man. Washerwomen have 
ken infected from the clothes of a patient. Tn the diagnosis of this affec¬ 
tion the occupation is very important. Nowadays, in cases of doubt the inocu¬ 
lation should be made in animals, as in this way the disease can be readily 
determined. Mullein, a product of the growth of the bacilli, is now used for 
the purpose of diagnosing glanders in animals. Several instances of cured 
glanders have been reported in animals treated with small and repeated doses 
of mallein (Pilavios, Babes). 

Treatment. —If seen early, the wound should be either cut out or thor¬ 
oughly destroyed by caustics and an antiseptic dressing applied. The farcy 
buds should be earfy opened. In the acute eases there is very little hope. In 
the chronic cases recovery is possible, though often tedious. 


XXX. ACTINOMYCOSIS. 

Definition. —A chronic infecti\e disorder produced by the actinomyces or 
ray-fungus, S{rcjitolh rix actinomyces. 

Etiology. —'The disease is w idespread among cattle, and occurs also in the 
pig. It was first described bv Bollinger in the ox. in which it forms the affec¬ 
tion known in this country as "big-jaw." The first accurate description 
of the disease in man was given by .Tames Israel, and subsequently Ponfiek 
insisted upon the identity of the disease in man and cattle. 

In the United States and England the disease is less common than in Ger¬ 
many. In 1902 F.rving collected 100 cases in America. It is nearly three 
times as common in men as in women. 

The parasite belongs probably to the Streplothrix group of bacteria. In 
both man and cattle it can be sjeen in the pus from the affected region as yel¬ 
lowish or opaque granules from one-luilf to two millimetres in diameter, which 
•ire made up of cocci and radiating threads, which present, bulbous, club-like 
terminations. The youngest granules are gray in color and semi-translucent; 
oi these the bulbous extremities are wanting. 

The parasite has been successfully cultivated, and the disease has been 
inoculated both with the natural and artificially grown organism. 



The Mode of Infection. —There is no evidence of direct infection with thA 
flesh or milk of diseased animals. The streptothrix has not been detected onfe' 
side the body. It seems highly probable that it is taken in with the food, life; 
site of infection in a majority of cases in man and animals is in the mowfcj 
or neighboring passages. In the cow, possibly also in man, barley, oats, 
rye have been carriers of the germ.. jg*t 

Horbid Anatomy. —As in tubercle, the first effect is the destruction 
adjacent cells and the attraction of leucocytes—later the surrounding cells; 
begin to proliferate. After the tumor reaches a certain size there is great 
proliferation of the surrounding connective tissue, and the growth may, par¬ 
ticularly in the jaw, look like, and was long mistaken for, osteo-sarcoma. 
Finally suppuration occurs, which in man, according to Israel, may be pro¬ 
duced directly by the streptothrix itself. 

Clinical Forms. — (a) Digestive Tkact. —Israel is said to have found 
the fungus in the cavities of carious teeth. The jaw has been affected in a 
number of cases in man. The patient comes ‘finder observation with swelling 
of one side of the face, or with a chronic enlargement of the jaw which may 
simulate sarcoma. 

The tongue has been involved in several cases, showing small growths, 
cither primary or following disease of the jaw. In the intestines the dis¬ 
ease may occur either as a primary or secondary affection. Cases have been 
reported of pericaecal abscess due to the germ. An actinomycotic appendi¬ 
citis has been described; primary actinomycosis of the large intestine with 
metastases has also been found. Ransom has found the aetinomyces in the 
stools. Actinomycotic peritonitis due to infection through a gastrostomy 
wound has been described. Actinomycosis of the liecr i» rare. Auvray in 
1903 could only collect 31 eases (llolteston). It forms a most characteristic 
lesion—an alveolar honey-combed abscess—like a sponge soaked in pus. It 
is usually secondary to an intesfinal lesion, but in a few cases no other focus 
has been found. 

(b) Pulmonary Actinomycosis.— In September, 1878, James Israel de¬ 
scribed a remarkable mycotic disease of the lungs, which subsequent observa¬ 
tion showed {o be the affection described the year before by Bollinger in cattle. 
Since that date many instances have been reported in which the lungs were 
affected. It is a chronic infectious pulmonary disorder, characterized by 
cough, fever, wasting, and a muco-purulent, sometimes fietid, expectoration. 
The lesions are unilateral in a majority of the cases. Ifodenpyl classifies them 
in three groups: (l) Lesions of chronic bronchitis; the diagnosis has been 
made by the presence of the aetinomyces in the sputum. (2) Miliary actino¬ 
mycosis, closely resembling miliary tubercle, hut the nodules are seen to be 
made up of groups of fungi, surrounded by granulation tissue. This form of 
pulmonary actinomycosis is not infrequent in oxen with advanced disease of 
the jaw or adjacent structures. (3) The cases in which there is more exten¬ 
sive destructive disease of the lungs, broncho-pneumonia, interstitial changes, 
and abscesses, the latter forming cavities large enough to lie diagnosed during 
life. Actinomycotic lesions of other organs arc often present in connection 
with the pulmonary disease; erosion of the vertebra;, necrosis of the ribs ami 
sternum, with node-like formations, subcutaneous abscesses, und occasionally 
metastases in all parts of the body. 



. (c)' Cutaneous Actinomycosis.— In several instances in connection with 
Sgronic ulcerative diseases of the skin the ray-fungus lias been found. It is 
Kvery chronic affection resembling tuberculosis of the skin, associated with 
■fe growth of tumors which suppurate and leave open sores, which may remain 
nr years. 

& ( d ) Cerebral Actinomycosis. —Bollinger has reported an instance of 
primary disease of the brain. The symptoms were those of’tumor. A second 
remarkable case has been reported by Gamgce and Delepine. The patient was 
admitted to St. George’s Hospital with left-sided pleural effusion. At the 
post mortem three pints of purulent fluid were found in the left pleura; there 
was an actinomycotic abscess of the liver, and in the brain there were abscesses 
in the frontal, parietal, and temporo-sphenoidal lobes which contained the 
mycelium, but no clubs. A third case, reported by 0. B. Keller, had empyema 
necessitatis, which was opened and actinomycetes were found in the pus. Sub¬ 
sequently she had Jacksonian ppilepsy, for which she was trephined twice and 
abscesses opened, which contained actinomvccs grains. Death occurred after 
the second operation. 

Symptoms. —The fever is of an irregular type and depends largely on the 
existence of suppuration. The cough is an important symptom, and the diag¬ 
nosis in 18 of the cases was made during life by the discovery of the actino- 
myces. Death results usually with septic symptoms. Occasionally there is a 
condition simulating typhoid .fever. The average duration of the disease was 
ten months. Recovery is very rare. Clinically the disease closely resembles 
certain forms of pulmonary tuberculosis and of foetid bronchitis. It is not 
to be forgotten in the examination of the sputum that, as Bizzozero mentions, 
certain degenerated epithelial cells may be mistaken for the organism. The 
radiating leptothrix threads about the epithelium of the mouth sometimes 
present a striking resemblance. 

Diagnosis. —The disease is in reality a chronic pyaemia. The only test is 
the presence of the actinomyces in the pus. Metastases may occur as in pyae¬ 
mia and in tumors. The tendency, however, is rather to the production of 
a local purulent affection which erodes the bones and is very destructive. 

Treatment. —This is largely surgical and is practically that of pyaemia. 
Incision of the abscess, removal of the dead bone, and thorough irrigation 
are appropriate measures. Thomassen has recommended iodide of potassium, 
which, in doses of from 40 to 60 grains daily, has proved curative in a number 
of recent cases. 


XXXI. SYPHILIS. 

Definition. —A specific disease of slow evolution, caused by the Spi roc hata 
pallida, propagated by inoculation (acquired syphilis) or by hereditary trans¬ 
mission (congenital syphilis). 

I. General Etiology and Morbid Anatomy. 

Since the sixth edition of this work appeared there have been three remark* 
able advances in our knowledge of syphilis—the discovery of the germ, the 
transmission of the disease to apes, and the scrum diagnosis of the disease. 
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The fipiroclurta pallida, discovered by Schaudinn, a spirally curved organ¬ 
ism from 10 to 15 /i in length, is found in primary, secondary and tertiary 
lesions, and may be inoculated successfully into apes, monkeys, and rabbits. It 
is believed to be a protozoan, but it lias not yet been cultivated. In the con¬ 
genital lesions it is present in extraordinary numbers. 

Modes of Infection. —(1) In a large majority of all cases the disease is 
transmitted by sexual congress, but the designation venereal disease ( lues 
venerea) is not always correct, as there are many other modes of inoculation. 
In the St. Louis collection there are illustrations of 26 varieties of extra¬ 
genital chancres. 

(2) Accidental Infection. —In surgical and in midwifery practice physi¬ 

cians are not infrequently inoculated. General infection may occur without 
a characteristic local sore. Midwifery chancres are usually on the fingers, 
but they may be on the back of the hand. The lip chancre is the most com¬ 
mon of these erratic or extra-genital forms, and may be acquired in many, ways 
apart from direct infection. Mouth and-tonstlkr sores result as a rule from 
improper practices. Wet-nurses are sometimes infected on-the. nipple, and it 
occasionally happens that relatives of a syphilitic child are accidentally con¬ 
taminated. . 

(3) Hereditary Transmission. —Tliis is most common from (a) the father, 
the mother being healthy (sperm inheritance). S. pallida 1ms not yet been 
foundin-ihe sperm cell, but we do not know its life phases, and from what we do 
know of the history of syphilis, it seems probable that all the sperms cells are in¬ 
fective. A .. syphili tic father may beget an apparently healthy child, even when 
the disease is fresh and full-blown. Uu tig; othe r hand, in very rare instances, a 
Timn may have had syphilis when young, undergo treatnfent, and for years 
present no signs of disease, and yet his first-born may show very characteristic 
lesjons. The closer the begetting to the primary sore, the greater the chance 
of infection. A.man with tertiary lesions may beget healthy children. As a 
general rule it may be said that with judicious treatment the trapsmissi\e 
power rarely exceeds three or four years. 

(b) Maternal transmission (germ inheritance). While the father nun 
not be affectqd, in a large number of instances both parents are diseased, tla- 
one having infected the other, in which case the chances of fcetal infection are 
greatly increased. Heredity through the mother alone is much more fatal to 
the offspring than paternal heredity. It is a remarkable and interesting fait 
that a "woman who lias borne a syphilitic child is herself immune, and can not 
be infected, though she may present no signs of the disease. This is known 
ns Benumbs’--or Chiles' luw, and was thus stated by the distinguished Dublin 
surgeon: “That a child born of a mother who is without obvious vcnciv.il 
symptoms, and which, without being exposed to any infection subsequent 
to its birth, shows this disease when a few weeks old, this child will infect tin- 
most healthy nurse, whether she suckle it, or merely handle and dress it; and 
yet this.child is never known to infect its own mother, even though she suckle 
it while it has venereal ulcers of the lips and tongue.” In a majority of these 
cases the mother has received a sort of protective inoculation, without having 
had actual manifestations of the disease. A child showing no taint, but born 
of a woman suffering with syphilis may with impunity be suckled by its mother 
(Piofatftla law). 



(e)'Placental transmission. The mother may be infected after concep¬ 
tion, in which case the child may be, but is not necessarily, bom syphilitic. 
% the infection is late in pregnancy, after the seventh month, the child usually 
pscapes. 

Morbid Anatomy. —The primary lesion, or chancre, shows: (a) A diffuse 
infiltration of the connective tissue with small, round cells, (b) Larger epi- 
thelwid„cells. (<•) Giant cells, (d) Changes in the small ahcrics and veins, 
chieny thickening of the intima, and alterations in the nerve-fibres going to the 
part. The sclerosis is due in part to this acute obliterative endarteritis. Asso¬ 
ciated with the initial lesions are changes in the adjacent lymph-glands, which 
undergo hyperplasia, and finally become indurated. 

The secondary lesions of syphilis are too varied for description here. They 
consist of condylomata, skin eruptions, affections of the eye, etc. 

The tertiary lesions consist of circumscribed tumors known as gummata, 
various skin lesions, and a special type of arteritis. 

Gummata .—Syphilomata occur in (he hones or periosteum—here they are 
called nodes—in the muscles, skin, brain, lung, liver, kidneys, heart, testes, 
and adrenals. They vary in size from small, almost microscopic bodies to 
large solid turners from 3 to 5 cm. in diameter. They are usually firm and 
hard, but in the skin and on tjie mucous membranes they tend to break down 
rapidly and ulcerate. On cross-section a medium-sized gumma has a grayish/- 
white, homogeneous appearance, presenting in the centre a firm, caseous sub¬ 
stance, and at the periphery a translucent, fibrous tissue. Often there arc 
groups of three or more surrounded by dense sclerotic tissue. 

The arteritis will be considered in a separate section. 

11. AcCjl'IltKI) Syimiims. 

Primary Stage.—This extends from the appearance of the-ftntml eore until 
the PUSH.!,«f- the constitutional symptoms, and has a variable duration of from 
siv.tp Ujdvc weeks. The initial tore appears within a month after inocula¬ 
tion. and it first shows itself as a snuiU red.papule, which gradually enlarges 
and breaks in the centre, leaving a small ulcer. The tissue ghoul ibis becomes 
indurated so that it ultimately has a gristly, cartilaginous consistence—hence 
the name, hard or indurated chancre. The size attained is variable, and when 
small the sore may be overlooked, particularly if it is just within the urethra. 
The glands in the lymph-district of the chancre enlarge and become hard. 
Suppuration both in the initial lesion and in the glands may occur as a sec¬ 
ondary change. The general condition of the patient in this stage is good. 
There may he no fever and no impairment of health. 

Secondary Stage. —The first constitutional symptoms arc usually mani¬ 
fested w ithin throe months of the appearance of the primary sore. They 
rarely occur.earlier than the sixth or later than the twelfth week: 

(a) Fever, slight fif intense, and very variable in character, may wcur 
earlyTSgfore fhc skin rash: more frequently it is the “ fever of invasion with 
the secondary symptoms, or the fever may occur at- any period. It may be a 
mild continuous pyrexia, in other instances, with marked remissions, hut the 
most, remarkable form is the intermittent, often mistaken lor malaria. Such 
eases have been reported-by Yco and by Sidney Phillips. The fever may reach 



105° and the paroxysms persist for months. We have had several cases in 
which typhoid fever was suspected (T. B. Futcher, New York Medical Jour¬ 
nal, 1901), and in others tuberculosis. 

(5) Anemia. —In many cases the syphilitic poison causes a pronounced 
anaemia which gives to the face a muddy pallor, and there may even be a 
light-yellow tinging of the conjunctiva: or of the skin, a haunatogenous < 
icterus. This syphilitic cachexia may in some instances bo extreme. The red 
blood-corpuscles do not show any special alterations. The blood-count may 
fall to three millions per cubic millimetre, or even lower. The anannia may 
conte on suddenly. In a case of syphilitic arthritis in a young girl, following 
three or four inunctions of mercury, the blood-count fell below two millions 
per cubic millimetre in a few days. 

(e) Cutaneous Lesions. —The earliest and most common is a macular 
syphilide or syphilitic roseola, which occurs onjhe trunk, and onjhp front of 
the arms. The face, is often exempt. The spots, which are reddish-brown 
and symmetrically arranged, persist for a wooft or two. There may bo mul¬ 
tiple relapses of roseola, sometimes at long intervals, e\cn eleven years (Four¬ 
nier). The papular syphilide, which forms acne-like indurations about the 
face and trunk, is often arranged in groups. Other forms are the pustular 
rash, which may so closely simul ate variola that the patient may be sent to 
a small-pox hospital. A squamous syphilide occurs, not unlike ordinary psori¬ 
asis, except that the scales are less abundant. The rash is more copper-colored 
and not specially confined to the extensor surfaces. 

In the moist regions of the skin, such as the perinamm and groins, the 
axillae, between the toes, and at the angles of the mouth, the so-called mucous 
patches occur, which are flat, warty outgrowths, with well-defined margins and 
surfaces covered with a grayish secretion. They are among the most distinc¬ 
tive lesions of syphilis. 

Frequently the hair falls out (alopecia), either in patches or by a general 
thinning. Occasionally the nails become affected (syphilitic onychia). 

(d) Mucous Lesions. —With the fever and the roseolous rash the thpi at 
and mouth become sore. The pharyngeal mucosa is hyperamiic, the tonsils 
are swollen apd often present small, kidney-shaped ulcers with grayish-while 
borders. Mucous patches are seen on the inner surfaces of the cheeks and on 
the tongue and lips. Hypertrophy, of the papilla! in various portions of the 
mucous membrane produces the syphilitic warts or condylomata which arc 
most frequent about the yulva and anus. 

(e) Arthritis and pains in the limbs are common secondary symptoms. 
Occasionally the joint affection is severe and rheumatic fever is suspected. 

(/) Other Lesions.—Ixitis is common, and usually affects one eye before 
the other. It comes, on- from three to six months after the chancre. There 
may be only slight <£liary congestion in mild cases, hut in severer forms there 
is great pain, and the condition is serious and demands careful management. 
Choroiditis and retinitis are rare secondary symptoms. Ear affections arc not 
common in the secondary stage, but instances are found in which sudden ilenl’- 
ness occurs, which may lie due to labyrinthine disease; more commonly the 
impaired hearing is due to the extension of inflammation fro$| the throat I" 
the middle ear. Epididymitis and parotitis are rare. Jaundice pi« , y oc cur, the 
icterus syphiliticus precox. The acute nephritis will be referred to later. 
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Tettiary Stage. —No hard, and fast line can be drawn between the lesions 
of the secondary and those of the tertiary period; and, indeed, in exceptional 
cases, manifestations which usually appear late may set in even before the pri¬ 
mary sore has properly healed. The special affections of this stage are certain 
^skin eruptions, gummatous growths in the viscera, and amyloid degenerations. 

- (a) TJir late mjpkrtviv g show a greater tendency to ulceration and destruc¬ 

tion of the deeper layers of the skin, so that in healing scars are left. They 
are also more scattered and seldom symmetrical. One of the most character¬ 
istic of the syphilides is rupia, the dry stratified crusts of which cover an ulcer 
which involves the deeper layers of the skin and in healing leaves a-senr. 
It may be a secondary lesion. 

(b) Ou mmata .—These may occur in the skin, subcutaneous tissue, mus¬ 
cles, or"Tn?ernal organs. The general character has been already described. 
In the skin they tend to break down and ulcerate, leaving ugly sores which 
heal with difficulty. In the s^lid organs they undergo fibroid transformation 
an d produce puckering and deformity. On the mucous membranes these ter- 
tiary lesions lead to ulceration, in the healing of which cicatrices are formed; 
thus, in flip larynx great narrowing may result, and in the rectum ulceration 
with fibroid thickening and retraction may lead to stricture. Gummatous 
ulcers may he infective. 

(c) Amyloid UxBJMCrylion .—Syphilis plays a most important role in the 
production of this affection. Of 241 instances analyzed by Fagge, 76 had 
syphilis, and of these 12 had no hone lesions. It follows the acquired form and 
is very common in association with rectal syphilis in women. In congenital 
lues amyloid degeneration is rare. 

Quaternary Stage.— Long years it may he from the primary sore and from 
any active manifestations, certain diseases may follow, not directly syphilitic, 
' hut dependent in some way upon its poison, and lienee termed meta- or para- 
syphilitie affections, the chief of which are locomotor ataxia and denigaiia 
paralytiaa aml aneurism. 


III. Congenital Syphilis. 

With the exception of the primary sore, every feature of tho acquired dis¬ 
ease may be seen in the congenital form. 

The intra-uterine conditions leading to the death of the foetus do not here 
concern us. The child may he lxmi healthv-looking, or with well-marked evi¬ 
dences of the disease. In the majority of instances the former is the ease, 
and within the first month or two the signs of the disease appear. 

Symptoms. — (a) .If Birth .—When the disease exists at birth the child 
is feebly developed and wasted, and a skin eruption is usually present, com¬ 
monly in the form-of bullae about Ihwhands and feet (pemphigus neonatorum 
syphiliticus). The child snuilles. the lips are ulcerated, the angles of the 
mouth fissured, and there is enlargement of the liver and" spleen. Ihe hone 
symptoms may be marked, and the epiphyses may even be separated. In such 
cases the children rarely survive long. « . 

( b ) Early Manifestation*.—When born healthy the child thrives, is Jat 
and pluiap, add shows no abnormity whatever; then from the fourth to th e 
eig hth ww.lt, rara ly....later, a nasal catarrh occurs, syphilitic rhinitvt, which 
impedes respiration, and produces the characteristic symptom which has given 
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the name snuffles to the disease. The discharge may tie soroqnmdenJ or 
bloody. The child nurses with great difficulty. In severe cases ulceration 
takes place with necrosis of the bone, leading to a depression at the root of. 
the nose and a deformity characteristic of congenital syphilis. This coryza 
may lie mistaken at first for an ordinary catarrh, but the coexistence of oilier 
manifestations usually makes tin 1 diagnosis clear. The disease may extend 
into the Eustachian tubes and middle cars and lead to deafness. 

The cutaneous lesions arise with or shortly after the onset of the snuf¬ 
fles. 'The skin often has a sallow, earthy hue.The eruptions aVe first noticed 
about the nates, 'there may he an athema or niuyczomatous condition, but 
more commonly there are irregular reddish-brown patches with well-defined 
edges. 'A papular syphilide in this region is ta no means uncommon.' Fis- 
Smies occur about the lips, either at the anglesqfthc mouth or in the median 
tjpp These rhagades. as they are called, arc very characteristic. There may 
he marked ulceration of the mueo-eutaneous, surfaces. The secretions from 
these mouth lesions are very virulent, and it is from this source that the wet- 
nurse is usually infected. Not only the nurse, but members of the family, may 
lie contaminated. There are instances in which other children have lieen acci¬ 
dentally inoculated from a syphilitic infant. 7Tho hair-of -tlie-head or of tho 
eyebrows may fall out.,?The syphilitic onychia is not uncommon. Enlarge¬ 
ment of the glands is not so frequent in the congenital as in the acquired 
disease. When the cutaneous lesions are marked, the contiguous glands can 
usually he felt. As pointed out by Gee. the spleen is enlarged in many eases. 
The condition may persist for a long time. Enlargement of the liver, though 
often present, is le-s -ignifieant, since in infants if may he due to variou- 
causes. These are among the most constant symptoms of Congenital syphilis, 
and usually arise between the third and twelfth weeks. Frequently they are 
preceded by a period of restlessness and wakefulness, particularly at night. 
Some authors have described a peculiar syphilitic, try, high-pitched and harsh 
Among rarer manifestations are luemorrluiges—the syphilis hwmorrhiujirn 
neonatorum. The bleeding may he subcutaneous, from the mucous surfaces, 
or. when early, from the umbilicus. All of such eases, however, are not syphi¬ 
litic, and tlie c disease must not he confounded with the acute hsemoglobinuria 
of new-horn infants. E. Fournier 1ms described a remarkable enlargement 
of the subcutaneous veins. 

(c) Late Manifestations. —Children with congenital syphilis rarely thrive. 
Usually they present a wizened, wasted appearance, and a prematurely aged 
face. In the cases which recover, the general nutrition may remain good ami 
the child may show no further manifestations of the disease; commonly, how¬ 
ever, at the period of second dentition or at puberty the dieeottte freappeu is. 
Although the child may have recovered from the early lesions,,it does not 
develop like other children. Qrowtii is slow, developmanLigydy, sod there are 
facial and cranial characteristics which often T"ndirJhr diaaanr ' 
at a glance. A young man of nineteen or twenty may neither logkolder nor 
lie more developed than a hoy .of ten or twelve. FtftJrhier describes fhi|. condi¬ 
tion as infantilism. The forehead is prominent, the frontal eminences arc 
marked, and the skull may be very asymmetrical. The bridge of the nose is 
depressed, the tip retrousse. Thejjps arc often prominent, and there are 
atrialeAnes running from the corners of the mouth. The teeth are deformed 



on I'm us. 


271 


and may present appearances which Jonathan Hutchinson, claim* uru-^jHieilie 
and- peculiar. The upper -central- incisors of the permanent set-are the teeth 
which give information. The specific alterations are—the teeth are par- 
shaped, stunted in length and breadth, and narrower at the cutting algo than 
at the root. On the anterior surface the enamel is well formed and not 
eroded or honeycombed. At the cutting edge there is a single notch, usually 
shallow, sometimes deep, in which (he dentine is exposed. ' 

Among late manifestations, particularly apt to appear about puberty, is 
the interstitial knmlilis, which usually begins as a slight steaminess of the 
cornea-, which present a ground-glass appearance. It affects both eves, though 
one is attacked before the other. Jt may persist for months, and usually clears 
completely, though it may leave opacities, which prevent clear vision. Iritis 
may also occur. Of car affMfons, apart from those which follow the pharyn¬ 
geal disease, a form occurs'about the time of puberty or earlier, in which deaf¬ 
ness comes on rapidly and persists in spite of all treatment. ' It is unassoci- 
ated with obvious lesions, an9 is probably labyrinthine in character. Bum 
le&ifUiis, occurring oflonest uftei* the sixth year, are not rare among the late 
manifestations of hereditary syphilis. The tibia- are most frequently attacked. 
It is really a chronic gummatous periostitis, which gradually leads to great 
thickening of the hone. The nodes of congenital syphilis, which are often 
mistaken for rickets, are more commonly diffuse and affect the bones of the 
upper and lower extremities. r l hey are generally symmetrical and rarely pain- 
fuL They may ouuilJalib even after the tweniy-first year. 

Joint, lesions are rare. Clutton has described a symmetrical synovitis of 
the knee in hereditary syphilis, enlargement of the spleen, sometimes with 
the lymph-glands,•rimy he one of the late manifestations, and may oeeur either 
alone or in connection with disease of the liver. 

CummaLa of flm liver, brain, and kidneys have been found in late hered¬ 
itary syphilis. General paresis may follow. 

Is syphilis transmitted to the third generation? Opinion on this subject 
has been divided. Occasionally eases of pronounced congenital syphilis are 
met with in the children of parents who are perfectly healthy, and who have 
not, so far as is known, had syphilis; and yet, as remarked *by # Coutts in re¬ 
porting such a group of eases, they do not always bear careful scrutiny. E. 
Fournier, in his L’H credo-Syph it is Tardive (1007), cites interesting examples 
which appear to prove the transmission to the third generation, and this 
appears to be the view of the French syphilographers. Mr. Hutchinson is still 
opposed to this view. 

IV. Vise krai. Syphilis. 

1. Syphilis of the Brain and Cord. 

There are three, anatomical chnnges in the central nervous system—new 
gMwfcha, arteritis, and chronic degenerative (sclerotic) processes. 

(-ULfJlhi^now fortn^jons or gnmniata form definite tumors, ranging in 
fft m -a- pe u,to a walnut, usually multiple iind attached to thejiiu mater, 
Pometjmeg to the dura. Very rarely they are found unassoeinled with the 
“uaunges. WTien small they present a uniform, translucent appearance, but 
When large the centre undergoes a fibro-caseous change, while at the periphery 



thejB-i* a Hhb , -tfenaluccnt, grayish tissue. They may resemWo-large-tubercu- 
lofla tumors. The growths are moat common in the cerebrum. They may be 
multiple and may even attain a considerable size without becoming caseous. 
Occasionally gu mma ta undergo cystic degeneration. In the cord large growths 
are not so common. 

In the neighborhood of the growths gummous meningitis occurs, in which 
all the membrane* arc involved. This is more common at the base, about4he 
chiasma and the interpeduncular space, and along the Sylvian fissures. 

(2) Arteritis, in the form of nodular tumors on the vessels, which may 
break down or lead to rupture, or there is a progressive obliterative endarte¬ 
ritis. Heubner's view of the specific character of these changes is disputed. 

(3) Degenerative fibroid changes, not distinctive anatomically, but clin¬ 
ically directly connected with the disease, arc known as post- or mcta-syphilitic. 

Secondary Changes .—In the brain gum matou s arteritis is one of the com¬ 
mon-causes of softening, which may be extensive, as when flic middle cerebral 
artery is involved, or when there is a large patch of meningitis. In such 
instances the process is really a mcningo-encephalitis. and the symptoms are 
due to the secondary changes, not directly to the gumma. In the neighborhood 
of a,guuima intense encephalitis or myelitis may occur, and within a few days 
change the clinical picture. 

Syphilitic disease of the nerve-centres occurs usually in the acquired form. 
In the congenital eases the tumors usually occur early, hut may be as late as 
the twenty-fir st year. Of late years it lias been recognized that the nervous 
lesions may occur very early in the di-ea-e, even before the induration of the 
primary sore has gone. In a majority of the ease, brain symptoms come ou 
within three or four years after infection. 

Symptoms. —The chief features of cerebral syphilis are lliose of tumor 
cerebr i, which will be considered later. They may be classified here as follows: 

(1)- Psychical features. A sudden and violent onset of delirium may be 
the first symptom. In other instances prior to the occurrence of delirium 
there have been jieadaehe, alteration of character, and loss of memory. The 
condition may be accompanied bv convulsions. There may lie no neuritis, no 
palsy, and no localizing symptoms. 

(2jL More*commonlv following headache, giddiness, or an excited state 
which may amount to delirium, the patient has an epileptic seizure or a hemi¬ 
plegic attack, or there is involvement of the nerves of the base. Some of these 
cases display a prolonged torpor, a special feature of brain syphilis to which 
both Buzzard and Heubner have referred, which may persist for as long as 
a month. 

m In some cases the clinical picture is thaiuf general .paralysis—demen¬ 
tia paralytica. 

(4) Many cases of cerebral syphilis display the symptoms of brain tumor 
—headache, opjtic neuritis, vomiting, and convulsions. Of these symptoms 
convulsions are the most important, and both Fournier and Wood have laid 
great stress on the value of this symptom in persons over thirty. The first 
symptoms may, however, rather resemble those of embolism or thrombosis; 
thus there may be sudden hemiplegia, with or without loss of conseiousne-s 

The sympte "ff gf nre extremely varied and may lx* can-cd 

by large gummatous growths attached to the meninges, in which ease lfi« 



feature^ are those of tumor, by gummatous a rteritis with dfecondary soften¬ 
ing) by meningit is with secondary cord changes, or By scleroses occurring late 
jn the diseuseT'^yjihilitic myelitis will be considered under affections of the 
spinal cord. 

, Diagnosis. —The history is of the first importance, but it may be extremely 
difficult to get a trustworthy account. Careful examination should be made 
foresees of tile primary sore, for flic cicatrices of bubo, fo^scars «f the skin 
eruption or throat ulcers, and for bone lesions. The character of the symp¬ 
toms is often of great assistance. They are multiform, variable, and often 
such'as could not be explained by a single lesion; thus there may be anoma¬ 
lous spinal symptoms or involvement of the nerves of the brain on both sides. 
And lastly the result of treatment lias a definite bearing on the diagnosis, as the 
symptoms may clear up and disappear with the use of antisyphilitic remedies. 

2. Syphilis of the Respiratory Organs: 

1. Syphilis of the Trarhecmnd Bronchi. —L. A. Conner (Am. Jour, of 
Med. Sci., July, l!>o:i) has analyzed 128 recorded cases of syphilis of the 
trachea and bronchi. In 5(5 per cent of the cases the trachea was alone in¬ 
volved. In only 30 per cent were characteristic lesions of syphilis found in 
the lungs. Bronchial dilatation below the lesion was found in 15 per cent of 
the cases. In ten of the eases the lesion occurred in congenital syphilis. 

2. Syphilis of the Lang. —This is a very’rare disease. In the 2,80 0 post 
mortems at the Johns Hopkins Hospital there were 12 eases with syphilitic 
disease in the lungs; in 8 of these the lesions were in congenital syphilis. In 
11 cases tlfere were definite gummata. Clinically the presence of' syphilis 
of the lung was suspected in three cases. Some years ago Fowler visited the 
museums of the London hospitals and the lloyal College of Surgeons, and 
could find only twelve specimens illustrating syphilitic lesions of the lungs, 
two of which are doubtful. For the most full and satisfactory consideration 
of pulmonary syphilis, the reader is referred to chapter xxxvii of Fowler and 
Godlee's work on Diseases of the Lungs. 

It-oeeurajiuiJer the following forms; 

(1) The, w h ile pneumonia of the f alius. This may affect large areas or 
an entire lung, which then is ljjjn, heavy, and airless, even tholigh the child 
niay have been born alive. On section it has a grayish-white appearance— 
flie so-called white hepatization of Virchow. The chief change is in the 
alveolar walls, which are greatly thickened and infiltrated, and the section is 
like one of the pancreas—“ panoreatization " of the lung. In the early stages, 
for example, in a seven or eight months’ foetus, there may be scattered miliary 
foci of this induration chiefly about the arteries. The air-cells are filled with 
desquamated and swollen epithelium. 

(2) In the form of definite gummata, which vary in size from a pea to 
a goose-egg. They occur irregularly scattered through the lung, hut, as a 
rule, arc more numerous toward the root. They present a grayish-yellow 
caseous appearance, are dry and usually imliedded in a translucent, more or 
loss firm, connective tissue!. In a case from my wards described by Houndl- 
*oiiii, there was extensive involvement of the root of the lungs. Bands ot con 
'"ctive tissue passed inward from the thickened pleura, and between these 
brands and surrounding the gummata there was in places a mottled red 
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pneumonic consolidation. In the caseous nodules there is typical hyaline 
degeneration. In a few rare instances there are most extensive caseous gum-;: 
mata with softening and formation of bronchiectatic cavities, and oUnicaHs? 
a picture of pulmonary tuberculosis without the presence of tubercle baiiffi^ 
In one case, a man aged twenty-seven, admitted in April, 1902, had had fa®, 
a year cough and bloody expectoration and died of severe hemoptysis. Sactfff 
were never found in the sputum. There were extensive caseous gudd^at^ 
throughout both lungs, with much fibrous thickening, and in the lower lobe 
of the right lung a cavity 3X5 cm. in diameter, on the wall of which a 
branch of the pulmonary artery was eroded. This is the only instance among 
my eases in which there was an extensive destruction of the lung tissue with 
the clinical picture simulating pulmonary phthisis. 

(3) A majority of authors follow Virchow in recognizing the fibrous in¬ 
terstitial pneumonia at the root of the lung and passing along the bronchi and 
vessels as probably syphilitic. This much may be said, that in certain cases 
gum mata are associated with these fibroid change's. Again, this condition 
alone is found in persons with well-marked syphilitic history or with other 
visceral lesions. It seems in many instances to be a purely sclerotic process, 
advancing sometimes from the pleura, more commonly from the root of the 
lung, and invading the interlobular tissue, gradually producing a more or less 
extensive fibroid change. It rarely involves more than a portion of a lobe or 
portions of the lobes at the root of the lung. The bronchi are often dilated. 

Diagnosis.—It is to l>e borne in mind, in the first place, that hospital physi¬ 
cians and pathologists the world over l>car witness to the extreme rarity’of 
lung syphilis. In the second place, the therapeutic test upon which so much 
reliance is placed is by no me'ans conclusive. With pulmonary tuberculosis 
there should now be no confusion, owing to the readiness with which the pres¬ 
ence of bacilli is determined. Bronchiectasis in the lower lobe of a lung, 
dependent upon an. interstitial pneumonia of syphilitic origin, could, not be 
distinguished from any other form of the disease. In persons with well- 
marked syphilitic lesions elsewhere, when obscure pulmonary symptoms occur, 
or if there are signs of chronic interstitial pneumonia with dilated bronchi, 
and no tubercle bacilli are present, the condition may possibly be due to syphi¬ 
lis. So far aS my experience goes, tuberculous phthisis occurring in a syphi¬ 
litic subject has no special peculiarities. The lesions of syphilis and tubercu¬ 
losis could of course coexist in a lung. 

3. Syphilis of the Liver. 

1. Inherited.— (a) Congenital. — Oublcr in 1852 first described/the dif¬ 
fuse hepatitis, which occurs in a large percentage of all deaths in congenital 
lues. While there may be little or no macroseopical change, thwiiver pre¬ 
serves its form and is usuall.V/mlurged g hard4md resistant, and has a yellow ish 
color, compared by Trousseau to sole-leather, or by Qublcr to that of flint. 
Small grayish nodules may be seen on the section. L In other cases there.urn 
d efinite gumm ata with extensive sclerosis. 

o The child may be still-born or die shortly after birth, or it may be healthy 
vmen born and the liver enlarges within a few weeks. *The organ is-firm: 
the<{edg£_ia&y, lte readily felt, usually far Inflow the navel.® The spleen is also 
enlarged. e(.The general features are those of a hypertrophic cirrhosis, but 
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jaundice and ascites arc not common. Hochsingcr (whose exhaustive work 
on hereditary syphilis has just been completed, 1904) states that of 45 cases 
Recovery took place in 30. 

El (b) Delayed Congenital Syphilis. —The condition is by no means rare. 

.132 cases of syphilis hereditaria tarda collected by Forbes, in 34 the liver 
pm involved. a. T_he_ children are nearly always ill-developed, sometimes with 
mfierked c lubbing of Hid Tingcrs and showing signs of infantilism. Jaundice 
is rare. The liver is usually enlarged, or it may show modular masses. 

'H.-ACftHTHED SYmnus.—(a) In the secondary stages of the disease the 
liver is not often involved. Jaundice may occur coincident with the rash 
and with the enlargement of the superficial glands. ltolleston thinks it is 
probably due ta-a catarrhal condition of the smaller ducts, part of a general 
syphilitic hepa titis. There are eases in which it has passed on to a state of 
ac ute yello w atrophy. The liver is slightly enlarged. The prognosis is gen¬ 
erally good, (b) Tertiary lesions. The frequency with which the liver is in¬ 
volved in syphilis in adults is very variously estimated. J. L. Allen, quoted 
by Rolleston, found 37 cases of hepatic gummata among 11,029 autopsies at 
St. George’s Hospital, 27 cases in which cicatrices alone were present. Flex- 
ner at the Philadelphia Hospital found 88 cases of hepatic syphilis among 
5.088 autopsies. Among 2,300 autopsies at the'Johns Hopkins Hospital (Pro¬ 
fessor Welch) there have been 47 cases of syphilis of the liver, gummata in 19, 
sears in 10, cirrhosis in 21 cases; 0 of the eases were congenital. My experi¬ 
ence coincides with that of Einhorn and of Stockton, who hold that in the 
United States the disease is by no means uncommon. In 21 cases the diagnosis 
of syphilis of the liver was made clinically. 

Anatomically‘the lesions may be either] gummata or pears or a syphilitic 
sclerosis. (The gummata range in size from a pea to an orange. When small 
they are paTe'aml gray; the larger ones present yellowish centres'; but later 
there is a “ pale, yellowish, cheese-like nodule of irregular ^outline, surrounded 
by a fibrous zone, the outer edge of which loses itself in the lobular tissue, the 
lobules dwindling gradually in its grasp. This fibrous zone is never very 
broad; the cheesy centre varies in consistence from a gristle-like toughness to 
a pulpy softness; it is sometimes mortar-like, from cretaoeous change” 
(Wilks). They may form enormous tumors, as in the remarkable one figured 
on page 351 in Itolleston's work on Diseases of the Liver. They may be felt 
as large as an orange beneath the skin in the epigastrium and they may dis¬ 
appear with the same extraordinary rapidity ns the subcutaneous or periosteal 
gumma. Macroseopieallv they may indeed at first look like massive cancer. 
Extensive caseation, softening and calcification may occur. The syphilitic 
-scars are usually linear or star-shaped. They may he very numerous and 
divide the liver into small sections—the so-called botyroid organ, of which a 
remarkable example is figured in my Lectures on Abdominal Tumors. The 
. sjgdulitifi-cirrhpfiis is usually combined with gummata, or with marked scar¬ 
ring in the portal canal, leading to lobulation of the organ, but the ordinary 
multilobular cirrhosis is not common. 

Symptoms. —In the first place the clinical picture may be that of cirrhosis 
—slight jaundice, fever, portal obstruction, ascites. £ There jnay_not_be the 
ali ghted suspicion o f the syphilitic nature^of the case. One of my patients 
had been tapped thirteen times before admission to the hospital. The diag- 
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nosis was made by finding the gummata on the shins. She recovered 
promptly. 

Iriajfis^nd ^roup of cases the. putiept JS. amcm bypasses large .quantities 
of paleurine containing albumin and tube-casts;, the liver is enlarged, per 
haps “ irregular, and the spleen also is enlarged. ^Dropsical symptoms may 
supervene, or the patient may be carried olf by some intercurrent disease, 
-Extensive amyloid degeneration of the spleen, the intestinal-mucosa, and of* 
the liver, with gummata, are found. 

Thirdly, in a very important group the symptoms are those of turner..of 
the liver, causing, pain and distress, and on examination a&Jiregular~muss 
ia-diflfflveral The tumor may be large, causing a prominegtJudging.in .the 
e pigast rium. Naturally carcinoma is thought of, as there may be nothing t<r 
suggest syphilis. In other cases the history or the presence of gummata else¬ 
where should aid in the diagnosis. In other instances the rapid disappearance 
under treatment even of a large visible tumor makes the syphilitic nature quite 
positive. Lastly, in a few cases the irregular fewtfr with enlargement and irreg¬ 
ularity of the liver may suggest suppuration, or the uniform great enlargement 
of the organ hypertrophic biliary cirrhosis, while there are some eases in which 
the spleen is so greatly enlarged, the amemia so pronounced, and the liver small 
and contracted that the diagnosis of splenic anamiia is made. 

4. Syphilis of the Digestive Tract. 

The (esophagus is very rarely affected. Stenosis is the usual result. 
Syphilis of the stomach is excessively rare. Flexner has reported a remark¬ 
able case in association with gummata of the liver. He lms > collected 14 eases 
in the literature. Syphilitic ulceration has been found in the small intestine 
and in the caecum. 

The most common seat in this tract is the rectum. The affection is found 
most commonly in women, and results from the growth of gummata in the 
submucosa above the internal sphincter. The process is slow and tedious, 
and may last for years before it finally induces stricture. The symptoms arc 
usually those of narrowing of the lower bowel. The condition is readily rec¬ 
ognized by rectal examination. The history of gradual on-coming stricture, 
the state of the patient, and the fact that there is a hard, fibrous narrowing, 
not an elevated crater-like ulcer, usually render easy the diagnosis from malig¬ 
nant disease. In medical practice these cases come under observation for 
other symptoms, particularly amyloid degeneration; and the rectal disease 
may be entirely overlooked, and only discovered post mortem. 

5. Circulatory System. 

Syphilis of the Heart .—A fresh, warty endocarditis due to syphilis is not 
recognized, though occasionally in persons dead of the disease this form is 
present, as is not uncommon in conditions of debility. Outgrowths on the 
valves in connection with gummata have been reported by Jnneway and others. 
Loomis groups the lesions into; (1) Gummata, recent or old; (3) fibroid 
induration, localized or diffuse; (3) amyloid degeneration; and (4) endar¬ 
teritis obliterans. I. Adler claims that changes in the blood-vessels of the 
walls of the heart are common both in congenital and acquired syphilis, even 
in cases without clinical symptoms or gross lesions. 
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Rupture may take place, as in the cases reported by Dandridgc and Nalty, 
or sudden death, as in the cases of Cayley and Pearce Gould; indeed, sudden 
death is frequent, occurring in 21 of 63 cases (Mracek). 

ilm (if,. Ih&.4rtcrics. —Syphilis plays an important role in arterio-scle- 
rosis and aneurism. Its connection with these processes will he considered 
later; here we shall refer only to the syphilitic atfection of the smaller vessels, 
yhich occurs in two forms: 

(°) A n M Ueratimj endarteritis, characterized by a proliferation of the 
subendothelial tissue. The new growtli lies within the elastic lamina, and 
may gradually (ill the entire lumen; hence the term obliterating. The media 
and adventitia are also in (iltratcd with small cells. This form of endarteritis 
described by Heubner is noi, however, characteristic of syphilis, and its pres¬ 
ence alone in an artery could not be considered pathognomonic. If, however, 
there are gummata in other parts, or if the condition about to be described 
exists in adjacent arteries, tliRurwess may be regarded as syphilitic. 

(b) Gummatous Prriarteljmx. —With or without involvement of the in- 
tima, nodular gummata may efevelop in the adventitia of the artery, produc¬ 
ing globular or o\oid swellings, which may attain considerable size. They 
are not infrequently seen in the cerebral arteries, which seem to be specially 
prone to this affection. This form is specific and distinctive of syphilis. 
Heuter and Schmorl have found Spirockmta pallida in the syphilitic aortitis, 
and Benda in gummatous arteritis of the cerebral vessels. 

6. Ilenal Syphilis. 

(«) Gummata occasionally arc found in the kidneys, particularly in cases 
in which there is extensive gummatous hepatitis. They are rarely numerous, 
and occasionally lead to scattered cicatrices. Clinically the affection is not 
recognizable. 

(h) Acute Syphilitic Nephritis .—This condition has been carefully stud¬ 
ied by the French writers and by Lafleur, of Montreal. It is estimated to 
oecnr in' the secondary stage in about 3.8 per cent, and may occur in from 
three to six months, sometimes later, from the initial lesion. The outlook 
is good, though often the albuminuria may persist for months;, more rarely 
chronic Bright's disease follows. Tn a few instances syphilitic nephritis has 
proved rapidly fatal in a fortnight or three weeks. The lesions are not spe¬ 
cific, but are similar to those in other acute infections. 

7. Syphilitic Orchitis. 

This affection is of special significance to the physician, as its detection 
frequently clinches the diagnosis in obscure internal disorders. Syphilis occurs 

(а) The gummatous grow th, forming an indurated mass or group of 

masses in the substance of the organ, and sometimes difficult to distinguish 
from tuberculous disease. The area of induration is harder and it affects 
the body of the testes, while tubercle more commonly involves the epididymis. 
It rarely tends to invade the skin, or to break down, soften, and suppurate, 
ail( l is usually painless. . 

(б) There is an inlezdiiiaLjtrchitis regarded as syphilitic, which leads 

fibroid induration of the gland and gradually to atrophy. It is a slow, 
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progressive change, coming on without pain, usually involving one organ 
more than another. 


Diagnosis, Tueatment, etc. 

General Diagnosis of Syphilis.—There is seldom any doubt concerning we 
existence of syphilitic lesions. Syphilis is common in the community, and is no s 
respecter of age, sex, or station in life. It is )iossihle that the primary sore 
may have been of trilling extent, or urethral and masked by a gonorrhoea, and 
the patient may not have had severe secondary symptoms, but such instances 
are extremely rare. Impiirics should be made into the history to ascertain if 
t he pa tient has had skin rashes, sore .throat, or if the hair has fallen out. Care¬ 
ful inspection should lie made of the throat and skin for signs of old lesions. 
Scars in the groins, the result of buboes, are uncertain evidences of syphilitic 
infection. The cicatrices on the legs are of ten^eo]ipcr-colored, though this can 
not be regarded as peculiar to syphilis. The bones should be examined for 
nodes. In doubtful cases the scar of the 'primary sore may he found, or there 
may be signs of atrophy or of hardening of the testes. In women, special 
stress has been laid upon the occurrence of frequent miscarriages, which, in 
connection with other circumstances, arc always suggestive. 

In the congenital disease, the occurrence within the first three months of 
snuffles and skin rash is conclusive. Later, the characters of the syphilitic 
facies, already referred to, often give a clew to the nature of some obscure 
visceral lesion. Other distinctive features are the symmetrical development 
of nodes on the bones, and the interstitial keratitis. 

The Spirorlttela pallida may he studied from the fresh * lesion. After 
cleaning carefully, serum is sucked out with it small Biers apparatus, and the 
living spirochetes may be seen in the special “dark field ” apparatus used for 
the purpose. 

Serum Diagnosis.—Wassermann's reaction has reached the clinical stage, 
and in good hands may he accepted as valuable aid in diagnosis. It is ob¬ 
tained in from 80 to !Mi per cent of all cases of syphilis with manifestation-. 
Observations*are not altogether in accord, but such syphtlographcrs ns NcissT 
and Finger are convinced of its practical value. The results in tabes and 
dementia paralytica are very constant. 

Therapeutic Test.—In a doubtful case, as, for example, an obstinate skin 
rash, or an obscure tumor in the abdomen, antisyphilitic treatment may prove 
successful, but this can not always he relied upon. 

Prophylaxis.—Irregular intercourse has existed from the beginning "f 
recorded history, and unless man’s nature wholly changes—and of this we 
can have no hope—will continue, ltesisting all attempts at solution, the 
social evil remains the great blot upon our civilization, and inextricably 
blended with it is the question of, the prevention of syphilis. Two measures 
are available—thjL one pergonal, the other administrative. 

Personal purittyis the prophylaxis which we, as physicians, are especially 
Ixiuqj&to advocate. Continence may be a hard condition (to some harder 
than,to others), hut it can lie borne, and it is our duty to urge this h'~ Min 
upon young ag}d old who seek our advice in jnttttere sexual. Certainly 11 
better, as St. Paul says, to marry than to bum, but if the former is not teas- 
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ible there are other altars than those ot Venus upon which a young man may 
,light fires. He may practise at least two of the five means by which, as the 
physician Hondibilis counselled I’anurge, carnal concupiscence may be cooled 
and quelled—hard work of body and hard work of mind. Idleness is the 
mother of lechery; and a young man will find that absorption in any pursuit 
will do much'.io cool passions which, though natural and proper, can not in 
the exigericic40t our civilization always obtain natural and proper gratification. 

To carry out successfully any administrative measures seems hopeless, at 
any- rate, in our Anglo-Saxon civilization. The state accepts the responsi¬ 
bility of guarding citizens against small-pox or cholera, but in dealing with 
syphilis the problem has been too complex and has hitherto baffled solution. 
Inspection, segregation, and regulation are difficult, if not impossible, to carry 
out, and public sentiment is bitterly opposed to this plan. The compulsory 
registration of every case of gonorrhea and syphilis, with greatly increased 
facilities for thorough treatment, offer a more acceptable alternative. 

Treatment. —-That the. later stages which come under the charge of the 
physician are so common, results, fti great part, from the carelessness of the 
patient,.who, wearied with treatment, can not understand why he should 
continue to take medicine after all the symptoms have disappeared; but, in 
part, the profession also is to blame'for not insisting more urgently that 
avqpifgd syphilis is not cured in a few months, but takes at least three years, 
during which time the patient should be under careful supervision. 

The discovery of the spirochete suggests prompt excision of the local 
breeding spot—tiic chancre—and in apes this may he done successfully within 
the first two weeks. I,ooal treatment of the chancre with mercury will also 


prevent the development of the disease in the ape. Much more important 
is the fact that the virus is destroyed in the ape treated with atoxyLin from 
three to ten days after inoculation, so that the animal may he reinfected. 
These arc practical points, the value of which in human practice will have 
to la; tested. T|ie „ fttoxyl (metanenic acid anilide) is strongly toxic to 
protozoan parasites, as its use in sleeping sickness has shown. It may be 
given intra-nmscularly in doses of three grains every third day for ten days, 
and then’ resumed, hood results have been reported by Lambkin with it. . 

Mcrc urv may be given by the mouth in the form of gray powder, the 
bvdwu' gvriiii) ciiiii creta, which Hutchinson recommends to he given in pills, 
one-grain doses with a grain of Dover's powder. One pill from four to six 
limes a day will usually suffice. I warmly endorse the excellent results which 
are obtained by this method, under which the patient often gains rapidly in 
weight, and the general health improves remarkably. U-may.be continued 
for mouths- .without uuy ill elTocts. Other forms given by the mouth are the 
pilules oL-iha-biuiodide (gr. -j 1 ,), or of the protiodide (gr. i), three times a 
day. “ If mercury be begun as soon as the state of the sore perniits of diagno¬ 
sis, and continued in small but adequate doses, the patient will’usunlh escape 
'"'thjmiat.throat and eruption” (Jonathan Hutchinson). ,J- 

Inunction is a still more effective means. A draehinJ#tlie ordinara mer¬ 
curial ointment is thoroughly rubbed into the skin every*cuing foi > 

on the seventh a warm bath is taken, and on the eighth the mercurial qov&se ^ 
is resumed. At least half an hour should be given to each inaction. It » 
*e’l to apply it at different places on successive days. The ades, PJ. the chert 
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and abdomen and the inner surfaces of the arms and thighs are the best, 
positions. * 

The mercury may be givenjby_diject injection into the muscles. If proper 
precautions arc taken in sterilizing the syringe, und if the injections are if 
into the muscles, not into the subcutaneous tissue, abscesses rarely resaffi 
One-third of a grain of the bichloride in twenty drops of wat|r nwy bgjjyadjjf 
Once a week, or from one to two grains of calomel in glycerin (20 minims). 

Still another method, greatly in vogue in certain parts of the Continent 
and in institutions, is^Mfligation. It may be carried out effectively by means 
of Lee's lamp. 1 The patient site on a chair wrapped in blankets, with the 
head exposed. The calomel is volatilized and deposited with the vapor oh the 
patient’s skin. The process lasts about twenty minutes, and the patient goes 
to bed wrapped in blankets without washing or drying the skin. 

A patient under mercurial treatment stonld avoid stimulants and live a 
regular life, not necessarily abstaining from business. Green vegetables and 
fruit should not be taken. Salivation is tt> be avoided. The teeth should be 
cleansed twice a day, and if the gums become tender, the breath fetid, or the 
tongue swollen and indented, the drug should be suspended for a week or 
ten days. 

In congenital syphilis the treatment of cases torn with bullae and other 
signs of the disease is not satisfactory, and the jhfants usually die within a 
few days or weeks. The child-should be nursed bv the mother alone, or, if 
this is not feasible, should be hand-fed, but under no. circumstances should a 
wet-nurse be employed. The child is most rapidly and thoroughly brought 
Under the influence of the drug by inunction. The mercurial ointment may 
be smeared on the flannel roller. This is not a very cleanly method, and 
sometimes rouses the suspicion of the mother. It is preferable to give the 
drug by the mouth, in the form of gray powder, half a grain three times a day. 
In the late manifestations associated with bone lesions, the combination of 
mercury and iodide of potassium is most suitable and is well given in the form 
of Gilbert’s syrup, which consists of the biniodide of mercury (gr. j), of 
potassium iodide (gss.), and water (?,ij). Of this a dose for a child under 
three is front five to ten drops three times a day, gradually increased. Under 
these measures, the cases of congenital syphilis usually improve with great 
rapidity. The medication should to continued at intervals for many months, 
and it is well to watch these patients carefully during the period of second 
dentition and at puberty, and if necessary to place them on specific tro^nioiit. 

In the treatment of the viscerftUesjons of syphilis, which come more dis¬ 
tinctly within the province of the physician, iodide of potassium is of mpnd 
of even greater value than mercury. Under its use ulcers rapidly heal, gum¬ 
matous fumora melt away, and we "have an illustration of a specific action only 
eqflalled by that ol mercury in the secondary stages, by iron in certain forms 
of anaemia, and byjuinine in malaria. It is as a rule well borne in an initial 
dose of ip grains"; given in milk the patient does not notice the taste. It 
should be gradu ally increased to 30 or more grains three times a day. Ip 
syphilis of the nervous system it may be used in still larger doses. Segum, 
who specially insisted upon' the advantage of this plan, urged that the drug 
should be pushed, as goodeffects were not obtained with the moderate doses. 

When syphilitic heggBps is suspected the combination of mercury and 
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BotUde of potassium is most satisfactory. If there is ascites, Addison's pill 
l&M it is often called) of. calomel,•digitalis, and squills will be found very 
ttseful. A patient of mine with-recurring ascites, on whom paracentesis was 
■Wpaitedly performed and who had an enlarged and irregular liver, took this 
Spu- for more, than a year with occasional intermissions, and ultimately there 
■jBB a complete disappearance of the dropsy and an extraordinary reduction 
■k the volume o# t^e liver. Occasionally the iodide of sodium is more satis- 
jfletpry than the iodide of potassium. It is less depressing and agrees better 
VHh the stomach. 

■ Syphilisjyid Marriage .—Upon this question the family physician is often 
tidied to decide. He should insist upon the necessity of two full years elaps¬ 
ing-between the date of infection and the contracting of marriage. This, it 
should be borne in mind, is the earliest possible limit, and marriage should be 
allowed only if the treatment has been thorough and if at least a year hat 
passed without any manifestation of the disease. 

Syphilis and Life Insurance .—An individual with syphilis can not be re¬ 
garded as a first-class risk unless he can furnish evidence of prolonged and 
thorough treatment and of immunity for two or three years from all mani¬ 
festations. Even then, when we consider the extraordinary frequency of tho 
cerebral and other complications in persons who have had this disease and 
who may even have undergone thorough treatment, the risk to the company 
is certainly increased (see’Brain well, Clinical Studies, vol. i). 

XXXn. GONORRHCEAL INFECTION. 

Gonorrhoea, one of the most widespread and serious of infectious diseases, 
presents many features for consideration. As a cause of ill-health and dis¬ 
ability the gonococcus occupies a position of the very first rank among its 
fellows. While the local lesion is too often thought to be trifling, in its singu¬ 
lar obstinacy, in the possibilities of permanent sexual damage to the individ¬ 
ual himself and still more in the “grisly troop” which may follow in its 
train, gonorrhmal infection does not fall very far short of syphilis in impor¬ 
tance. 

The importance of the infection in children has been much dwelt upon 
of late, particularly as in them the severer systemic lesions are liable to occur, 
but more especially from tho wide-spread and obstinate character of the epi¬ 
demics in institutions. The gonococcus vaginitis and the ophthalmia are 
very aerious diseases in children's hospitals and in infants' homes. The story 
of the gonococcus infection in the Babies’ Hospital, New York, for the past 
eleven years, as told by Holt (Ni Y. Med. Jour., March, 1905), illustrates the 
singular obstinacy of the infection. In spite of tho greatest care and pre¬ 
caution, there were in 1903 (55 cases of vaginitis, with 3 of ophthalmia and 
13 of arthritis. In 1904 there were 53 cases of vaginiti?, only 1(5 of which 
would have been recognized without the bacteriological examination. In all, 
in the eleven years, there were 37.3 cases of vaginitis, only (5 with ophthalmia 
*nd 26 with arthritis. Holt urges isolation and prolonged quarantine as the 
only measures to combat successfully the disease. 

The immediate and remote effects of the gonococcus may be considered 
under— 
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I. The primary infection. 

II. The spread in the genito-urinary organs by direct continuity of sur¬ 
face. 

III. Systemic gonorrhoeal infection. 

The primary lesion wc need not here consider, but we may call atten¬ 
tion to the frequency of the complications, such as periurethral abscess, gon¬ 
orrhoeal prostatitis in the male, and vaginitis, endocervicilis^jmd inflammation 
of the glands of Bartholini in the female. f 

Perhaps the most serious of all the sequels of gonorrhoea are thorn 
which result from the spread by direet continuity of tissue, tlonorrlueal sal¬ 
pingitis has been shown to be a not infrequent event. Metritis and ovaritis 
are also occasionally met with, and peritonitis. The gonococcus lias been 
found in pure culture in cases of acute general peritonitis. Equally impor¬ 
tant is the cystitis, which is probably much* more frequently the result of a 
mixed infection than due to the gonococcus itself. There is some danger of 
extension upward through the ureters to the Sidneys. The pyelitis, like the 
cystitis, is usually a mixed infection. * 

Systemic Goxorkweai. Ineixtiox. 

1. Gonorrhoeal Septicaemia and Pyaemia.—Tluwfever associated with the 
primary disease is not an indication of a generaldnfeetion, but probably fol¬ 
lows* the absorption of toxins. The presence of thtegonoeoceus inay be demon¬ 
strated in the blood, usually in connection with some local lesion, in which 
the patient succumbed to an acute..endocarditis. In one remarkable case fol¬ 
lowing the gonorrhiea the patient had an irregular fever for weeks. The 
gonococci were isolated from tho blood in pure culture. There was no endo¬ 
carditis and the patient recovered. Instances of severe, rapidly fatal general 
infection in gonorrho-a arc probably always associated wit h foci of sun pnra- 
tion in the urinary tract. 1 examined in Montreal a remarkable ease of rapid 
gonorrhoeal sepsis in a young man, who within ten days of the primary lesion 
was seized with severe chills and high fever. He rapidly Itecaine unconscious 
the fever persisted, and he fell into a condition of profound toxamiia and died 
early on the morning of the fourth day from the chill. At the autopsy, which 
was made about twelve hours after death, there was an acute urethritis and a 
small prosi at Mi-abscess not more than 2 or 3 cm. in diameter. The blood was 
fluid, tarry black, and unlike anything 1 have e\er seen liefore or since. 

Gonorrhwal Endocarditis .—This is a frequent and serious complication. 
Thayer has analyzed the cases which have been in my wards, 11 in all. In <> 
the gonococci were demonstrated morphologically and bv blood culture. In 
2 eases they were demonstrated only by staining. In 2 instances there were 
mixed infections. One case was typical clinically and at autopsy. 

Of other cardiac lesions, pericarditis occurred in t of the 30 fatal can's 
collected by Thayer and Lnzear. 

Aaile myoqimlitis was present in Councilman’s case. 

2. Gonorrhoeal Arthritis. —In many respects this is the most damaging- 
disabling, and serious of all the complications of gonorrhoea. Clement Lucas 
has collected 23 discs in children, of which 18 fnllmvflfl o pht h almia neo na¬ 
torum. It occurs mora-freqgently in males.than in females. In a aeries of 
252 cases collected by Northrup, 230 were in males; 130 eases were between 
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twenty and thirty years of age. It occurs, as a rule, during an acute attack 
of gonorrhcea. In 208 of Northrup’s series there was a urethral discharge 
while in hospital. It may occur as the attack subsides, or even when it has 
Become chronic. A j'yiiarrkral .arthritis of great intensity may occur in a 
ne;gly marr ied woman infected by an old gleet in her husband. As a rule, 
many joints era affected. In Northrop s series three or more joints were 
affected in 17fedtacs, one joint in 5(5 eases. I t is peculiar in*atta cking c ertain 
joi nts which are ra rely involved in acute rheumatism, as the/ stemo-clavie ular. 
tRSw gr-vn rtel)raLthc^te inporo-ma\illiiry nmfe acro-ilia c. 

Thu annUmmoal-eluuuji'x are variable. The inflammation i§ often peri- 
articular, and extends along the sheaths of the tendons. When effusion ofteurs jy 
in the joints it ra rely ..becomes purulent.. It has more commonly the charac¬ 
ters of a. synuv it is. About the wri-t and hand suppuration sometimes occurs 
in the sheaths. It has been siiggc.-icd that the >i tuple arthritis or synovitis 
follows absorption of ptomaines from tlu> urethral discharge, while the more 
severe suppurating forms are due to infection with pus organisms. It has 
now been defin itely shown that tlifc gonococcus itself, may be present, in..the 
intlmpyl joint_or-.il> the jM'i'i-artliriLic exudate. The gonococcus may often 
be obtained in pure culture from the joints. ,Sometimes the cultures are nega¬ 
tive ; in-other instances -there_ is a mixed infection with staphylococci .or 
stre ptoco cci. 

Clinical Course. —Variability and nMinacv are the two most distinguish¬ 
ing features. The following are the most important clinical forms: 

(ahAxHhjylyi''- which there are wandering pains about the joints, 
without redness or swelling. Thc-c persist for a long time. 

(b) JgQlfflcfhritic, in which several...joints become affected, just as in 
subacute artieular rheumatism. T he fever is slight: the local inflammation 
may fix itself in. one joint, but more commonly several become swollen and 
tender. In this form cerebral and cardiac complications may occur. 

(c) Acute, gonorrhtcal arthritis, in which a single articulation becomes 
suddenly involved. The pain is severe, the swelling extensive, and due chiefly 
to peri-articular oedema. The general fever is not at nil proportionate to the 
intensity of the local signs. The exudate usually resolves, though suppura¬ 
tion occasionally supervenes. 

(d) Chronic- Hydrarthrosi *-—This is usually mono-articular, and is par¬ 
ticularly apt to involve the knee. It comes on often without pain, redness, 
or swelling. Formation of pus is rare. It occurred only twice in 11(5 eases 
tabulated by Nolen. 

(e) Bursal and Bi/novial Form. —This attacks chiefly the tendons and 
their sheaths and the bursa* and the periosteum. The articulations may not 
bo affected. The bursa* of the patella, the olecranon, and the tendo Aehillis 
are most apt to be involved. 

(/) Septieamic.—h\ which with an acute arthritis the gonococci invade 
the blood, and the picture is that of an intense scptico-pya*inia, usually with 

endocarditis. 

(g) 'Bha.Paii4uL llc.el afManorrhm.—'V Ids is a remarkable form of podo- 
dynia due to local periosteal thickening and exostosis on the os calcis, causing 
pain and great disability. Baer has demonstrated the gonococcus in tho 
periosteal lesion. 
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The disease is much more intractable than ordinary rheumatism, and 
relapses are extremely common. It may become chronic and last for years. 

Complications. —Iritis is not infrequent and may recur with successive 
attacks. The visceral complications are serious. Kndoearditis, pericarditis, 
and pleurisy may occur. 

Treatment. —'The salicylates are of very little service, nor do they often 
relieve the pain in this affection. Iodide of potassium lias also proved nsole^ 
in my hands, even in large doses. A general tonic treatment seems much 
more suitable—quinine, iron, and, in the chronic cases, arsenic. 

The local treatment is very important. The thermo-cautery may be usdd 
to allay the pain and reduce the swelling. In acute cases, fixation of the 
joints is very beneficial, and in the chronic forms, massage and passive motion. 
Good results follow in a lew cases the use qf the dry hot air. The surgical 
treatment off this affection, as carried out nowadays, is more satisfactory, and 
I have seen strikingly good effects from incision and irrigation. 

A vaccine treatment lias been introduced, and good results arc reported by 
Cole and others. 

XXXIII. TUBERCULOSIS. 


I. Gunf.iiai, Ktiologv ami Momtio Anvtomy. 


Definition. —An infective disea-c, caused by llm Ulus tuberculosis, the 
lesions of which are characterized by nodular bodies called tubercles or diffuse 
infiltrations of tuberculous tissue which undergo caseation or sclerosis and 
may finally ulcerate, or in sonic situations calcify. 

Etiology. —t. Zoological Distiiihi thin. —Tuberculosis is one of the most 
widespread of maladies. 

In cold-blooded animals it is rare, owing doubtless to temperature con¬ 
ditions unfavorable to the development of the bacillus. Among reptiles m 
confmemenL it is, however, occasionally seen (Sibley). In fowls it is nil 
extremely Abimon disease, but there arc differences in avian tuberculosis suf¬ 
ficient Jg^arrant its separation from the ordinary form. 

_jy$taiestie animals tulierculosis i^tvidelv but unevenly distributed, 
aoiijf ruminants, bovines are chiefly a(Tfi*‘d. in sheep the disease is very 
Jure. In pigs it is frequent in some parts of Hu rope. Horses are rarely 
attacked. Dogs and cats are not. prone to the disease, but cases are described 
in which infection of pet animals has taken place from phthisical mastn~ 
Amongjfhe semi-domestic animals, such ns the rabbit and guinea-pig. the dis¬ 
ease ujper natural conditions is rare, although these animals, particularly the 
are extremely susceptible to it when inoculated. Among apes and inon- 
the wild state, tuberculosis is unknown, but in confinement it is the 
Formidable disease with which they have to contend. 
r«e import*t etiological fact in connection with tuberculosis in animals 
he widesp|#d occurrence of the disease in bovines, from which class »e 
derive nearly* all the milk and a very large proportion of the meat used for 
food. 

2 . 
moat 
the 



mat, STtTiBTirfi.jQg.Tins Disease in Man. —Tuberculosis is the 
real scourge of the human race. It prevails more particularly i" 
cities and wherever the population is massed together, lnuift 
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Fisher estimates (1908) that the death-rate at present in the United States 
u 164 per 100,000 living, that the deaths in 1906 were 138,000, and that of 
.those alive at present 5,000,000 would die of the disease. In England and 
’ffiVales tile deaths due to tuberculous disease in 1903 were 58,107, 11.3 per cent 
Mthe total mortality. 

Wt Qaag,taplduil position has very little influence. The disease is perhaps 
prevalent in the temperate regions than in the tropics, *but altitude is a 
flore"potent factor than latitude; in the high regions of the Alps and Andes 
and in the central plateau of Mexico the death-rate from tuberculosis is 
«pr low. 

* Race. —The American Indians have a death-rate more than double that 
of the whites. The negroes in the Southern States also have an extraordi¬ 
narily high death-rate, particularly in the cities. The Irish, both at home 
and in the United State's, are mofe prone to the disease than other European 
races. The rate in Ireland has increased, and in America the mortality is 
double that of the next highest European race. The Italians in the large 
American cities show a very high death-rate. The Jews everywhere have a 
low mortality from consumption—about one-luilf that of Christians—which 
Fishberg attributes to their adaptation to city life for the past 2,000 years. 

The..Decrcase of Tuberculosis .—There has been everywhere a remarkable 
diminution in the death-rate from the disease. The United States Census 
Report shows a decrease of 9.4 per cent of the general death-rate in 1900 over 
1890, and a decrease of 22.1 per cent in the death-rate from consumption. 
The English reports also show a progressive decrease. It is more particularly 
in the larger cities that there has been the most striking fall in the mortality. 
This was well brought out for London bv Beevor’s careful study, while in 
New York between 1887 and 1902. a period of sixteen years, there has been 
a decrease in the total tuberculous death-rate of 40 per cent (Biggs). In 
Massachusetts the rate has declined from 3.901 per million inhabitants in 
1851 to 1.595 in 1902 (S. W. Abbott). . 

3. Bacillus Tuhkijci losis.—R egarded as coLtagious in olden‘time, and 
always in certain countries. Villcinin first placed the infective nature of tuber¬ 
culosis on a solid experimental basis. Cohnheim and Salomonsen confirmed 
his results. Finally, after years of work, came the isolation of the tubercle 
bacillus by Koch, who demonstrated its invariable assoeiation with the dis¬ 
ease. The investigations which hi 1 had previously made upon anthrax and 
experimental traumatic infections, by perfecting the methods of research, 
paved the way for this brilliant discovery. His preliminary article* and his 
more elaborate later work t should be carefully studied by nnv one who wishes 
to appreciate the value of scientific methods. It forms one of the most mas¬ 
terly demonstrations of modern medicine. Its thoroughness appears in the 
fl >ot that in the years which have elapsed since its appearance the innumerable 
workers on the subject have not, so far as I know, added a solitary essential 
fact, to those presented bv Koch. 

•liftrgfi ological.Chanit : t <■ rs .—The tubercle bacillus occurs usually as a short, 
fihe rod, often slightlv bent or curved, and has an average length of nearly 
tlio diameter of a ml lil<M)d-<*or|>us»*le (B to | /*) ; mon 1 tar tly i s lows 

* Berliner klinische Woelienwlirift. 1882. 

f Mitthcilungen a. il. k. Oesundheilsamte, Bd. 2. 
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lateral outgrowths or simple branches. When stained it often presente a 
beaded appearance, which some have attributed to the presence of spores. 

With the basic aniline dyes it stains slowly, except at the body .tempera¬ 
ture. but retains the dye after treatment with acids—a characteristic which 
it is now known to share with several other bacterial species—the bsnilbia 
lejwse, bacillus ainegwatis, thcigrasa.and dung bacilli of Moeller, and the hatter 

Modes of Growth. —It grows on blood-serum, glycerin-agar, "bouillon, or 
om-potato—most readily on the first. The cultures must be kept at blood-*'? 
Ijeat. They grow slowly, and do not appear until about the end of the second/ 
week. The colonies form thin, grayish-white, dry, scale-like or wrinkled 
masses on the surface of the culture medium. Successive inoculations may be 
made from the cultures, and at the end of an indefinite series material from 
one of them inoculated into a guinea-pig will produce tuberculosis. 

Variations. — (a) In Form. —-The small branching forms are found not 
infrequently in tuberculous lesions. More complex structures, resembling the 
Driisen of the actinomyces are describ'd, and involution forms are not 
uncommon, particularly the small, oval, or round deeply staining bodies known 
as Schrbn’s capsules. 

(6) Specific Varieties. —In 1901 Koch startled the scientific world with 
the statement that the bacillus of bovine tuberculosis did not cause human 
tuberculosis, and that the bacillus of human tuberculosis did not cause tuber¬ 
culosis in cattle. At the Washington Congress (1908) he admitted that they 
were not distinct species, but differed from each other in certain characteristics, 
which have turn pointed out by Theobald Smith. The researches of \on 
Behring, ltavenel, and the English Commission have shown that it is possible 
to cause tulierculosis in cattle with the bacillus from man ; and therff are many 
cases in man caused by accidental infection from cattle. Bacillus tuberculosis 
opium appears in more irregular forms and produces only local inflammatory 
processes in mammals. Possibly infection with it may sometimes occur in man. 

Comj mititm and Products. —Tubercle bacilli contain water, various pro- 
tcids, fats (to which the peculiar staining reaction is due), a carbohydrate 
resembling glycogen, cellulose, free and combined nucleic acid, and a.-h 
(P. A. Levene). Koch’s tuberculin is a proteid glycerin extract from the 
bacilli. 

Distribution of the Bacilli. —The bacilli are found in all tuberculous 
lesions; in some in great abundance, in others sparsely. They are particu¬ 
larly numerous in actively growing tubercles, but in the chronic processes of 
lymph-glands and of the joints they are scanty. When a tuberculous focus 
communicates with a vein or with lymph-vessels, the bacilli may be spread 
widely throughout the body. In old lesions they may not Ire found in the sec¬ 
tions, and the demonstration of the true nature may be possible only by culture 
or inoculation. They are present in the blood in many cases. Large amounts 
must be used for the cultures. Jousset has isolated them in 11 of 35 cases of 
tuberculosis. 

The Bacilli outside the Body. —Patients with advanced pulmonary tuber¬ 
culosis throw off in the expectoration countless millions of the bacilli daily. 
From a patient with moderately advanced disease, the amount of whose 
toration was from 70 to 130 ec. daily, Nuttall estimated that there were in 
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siifteen counts, between January 10th and March 1st, from one and a half 
to four and a third billions of bacilli thrown off in the twenty-four hours. 
'iTheee figures emphasize the danger associated with phthisical sputa unless 
most carefully dealt with. When expectorated and allowed to dry, the sputum 
rapidly becomes dust, and is' distributed far and wide. Cornet collected the 
dust from the walls and bedsteads of various localities, and determined its 
virulence or innocuousness by inoculation into susceptible animals. Material 
’was. gathered from 21 wards of 7 hospitals, 3 asylums, 2 prisons, from the sur¬ 
roundings of G2 phthisical patients in private practice, and from 29 other 
localities in which tuberculous patients were only transient frequenters (out¬ 
patient departments, streets, etc.). Of 118 dust samples from hospital wards 
or the rooms of phthisical patients, 40 were infective and produced tubercu¬ 
losis. Negative results were obtained with the 29 dust samples from the 
localities occasionally occupied by consumptives. Virulent bacilli were ob¬ 
tained from tin* dust of the walls of 15 out of 21 medical wards. It is inter¬ 
esting to note that in 2 wards with many phthisical patients the results were 
negative, indicating that the dust in such regions is not necessarily infective. 
The infectiousness of the dust of the medical and surgical divisions of a hos¬ 
pital is in the proportion of 70.0 to 12.5. In a room in which a tuberculous 
woman had lived the flast from the wall in the neighborhood of the bed was 
infective six weeks after her death. No bacilli were found in the dust of an 
inhalation-chamber for consumptives. The experiments of Straws at the 
Charite Hospital. Paris, are important. In the nostrils of 29 assistants, 
nurses, and ward-tenders ho placed plugs of cotton-wool to collect the dust 
of the wards. In 9 of the 29 cases these contained tubercle bacilli and proved 
infective to animals. The question of the increase of tuberculosis among the 
permanent residents of health resorts frequented by consumptives is one of 
great interest. Gardiner has studied the problem at Colorado Springs, in 
which for twenty years tuberculous patients have been living, and he finds 
the nurifber of cases of tuberculosis originating in the city to be very small. 

Pseudo-tuberculosis. —While lesions resembling the nodules of tuberculosis, 
but due to a variety of bacteria, protozoa, and nematodes, are not uncom¬ 
mon in animals, pseudo-tuberculous processes are very rare in haman beings. 
Flcxner has described, under the name pseudo-tuberculosis hominis slrepto- 
thrira, a condition in human beings in which the lungs presented the appear¬ 
ance of a caseous pneumonia and numerous tubercle-like nodules existed in 
the peritonaeum. 'Pile micro-organism found in the lesions was a strepto- 
thrix, which differed greatly from the known forms of the bacillus tuberculosis 
and streptothrix nctinomyces. 

4. Modes of Infection*.—( a) Hereditary Transmission .—The possible 
methods of transmission of the germ in direct inheritance are three—trans¬ 
mission by the sperm, transmission by the ovum, and transmission through 
the blood by means of the placenta. 

There is no clinical evidence to support the view that direct transmission 
can occur through the sperm. In order that the disease could be transmitted 
hy the spernt it would be necessary that the tubercle bacilli should lodge in 
the individual spermatozoon which fecundates the ovum. The chances that 
Weh a thing could occur arc extremely small, looking at the subject from 
* numerical point of view, although wc know that tubercle bacilli do occa- 
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sionally exist in the semen; they become still smaller whan wo consider that 
the spermatozoon is made up of nuclear material, which the tubercle bacilluB 
is never known to attack. Experimentation is all opposed to sperm transmis¬ 
sion, the work of Gartner and others showing that the young of healthy 
female rabbits impregnated by tuberculous males arc never tuberculous, even 
though the females themselves often contract the disease. 

The possibility of transmission by the ovum must be accepted. Baum- 
garten has in one instance been able to detect the tubercle bacillus in the 
ovum of a female rabbit which ho had artificially fecundated with tubercu¬ 
lous semen. The work of Pasteur on pebrinc has shown the possibility of this 
form of transmission in the lower forms, though the question as to what etfect 
such inoculation would have upon the human ovum can not of course be 
answered. 

Probably the almost constant method of transmission in congenital tuber¬ 
culosis is through the blood current, the tubercle bacilli penetrating by way 
of the placenta. Certain authors hold that in these cases the placenta itself 
is invariably the seat of tuberculosis, and tubercles, indeed, have been demon¬ 
strated in several cases; but there are undoubted instances in which, with an 
apparently sound placenta, both the placental blood anil the foetal organs 
contained tubercle bacilli, notwithstanding the fact that the organs also 
appeared normal. 

Possible Latency of the Tubercle Germs. —Baumgarten and his followers 
assume that the tubercle bacilli can lie latent in the tissues and subsequently 
develop when, for some reason or other, the individual resistance is lowered. 
He likens such cases of latent tuberculosis to the late hereditary forms of 
syphilis, and explains the lack of development of the germs by the greater 
resisting power of the tissues of children. Baumgarten bases his belief in 
germ transmission upon two main factors—the great frequency of the disease 
in early life and the localization of tuberculous lesions in children, 

The mortality from tuberculosis in the first years of life is relatifmy high. 
Of 2,576 autopsies made on children, 27.8 per cent who died in the first year 
were tuberculous (Botz). Of 182 autopsies on children one year or under. 17 
were tuberculous (Comby). The localization of tuberculous lesions in chil¬ 
dren in the bones or joints is very common, Cnopp’s statistics showing that 
out of 298 tuberculous children of from a few days to twelve years of age, 147 
had bone or joint tuberculosis, and only 8 of these showed evidence of vis¬ 
ceral disease. Baumgarten is of the opinion that the accidental conveyance 
of tubercle bacilli to these points would not account for such a large pr<>|>or- 
tion of cases, and expresses the view that the bacilli have been present since 
birth and have developed when favorable conditions offered. The evidence in 
favor of Baumgarten’s view is both clinical and experimental. 

The clinical evidence exists in the form of undoubted cases of congenital 
tuberculosis. Warthin and Cowie in a recent study conclude that there are 
only five undoubted cases. A large proportion of those reported are doubtful, 
as the diagnosis rested on anatomical appearances without the detection of 
the bacilli. 

A number of laboratory workers have been able to show that congenital 
tuberculosis can be produced experimentally, the most prominent of these 
being Gartner, who was able to causa^fierculosis in young mice by ixncu- 
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lating the mother vyith tuberculosis, into eitlier the peritoneal cavity or tlie 
blood stream. Maffucci showed that after injecting eggs with avian tubercu¬ 
losis the disease may remain latent in the chick for weeks or even months. 

Against Baumgarten’s theory are the facts that the percentage of cases of 
congenital tuberculosis is extremely small, and that in the great majority of 
& instances the organs of foetuses born of tuberculous mothers give negative 
’i results when inoculated into guinea-pigs. 

.. The statistics of pulmonary tuberculosis with reference to hereditary trans¬ 
mission have been put on a new basis by the studies of Karl Pearson. For¬ 
merly, the disease itself was believed to be transmitted, but we know now 
that this is most exceptional. Tt is another matter with the soil—is there a 
special disposition of tissue favorable to the development of the more or less 
ubiquitous germ? On this point Pearson concludes from his researches (Sta¬ 
tistics of Pulmonary Tuberculosis, Duhm & Co., London, 1907) that “the 
diathesis of pulmonary tuberculosis is certainly inherited, and the intensity 
of the inheritance is sensibly the same as that of any normal physical char¬ 
acter yet investigated in man. Infection probably plays a necessary part, 
but in the artisan classes of the urban populations of this country (England) 
it is doubtful if their members can escape the risks of infection, except by 
the absence of diathesis—i. e., the inheritance of what amounts to a counter¬ 
disposition.” Another point of interest brought out by Pearson is that whether 
we deal with all tuberculosis stocks or only with those having no parental 
history, the elder children, particularly the first and second, are subject to 
tuberculosis at a much higher rate than the younger members—“ if this special 
incidence in the earlier bom be found to be true of other forms of patholog¬ 
ical inheritance, we have a very serious factor of national deterioration intro¬ 
duced by the growing limitations of the family.” 

While the demonstration of the contagiousness of tuberculosis has in some 
quartera^tensified the dread with which the disease is regarded, the terrible 
Ale of Hweditary transmission has been in great part abolished, to the great 
gain of suffering humanity. 

(6) Inoculation .—The infective nature of tuberculosis was first demon¬ 
strated by Yillcmin, who showed conclusively in 1865 that it couM be trans¬ 
mitted to animals by inoculation. The beautiful experiments of Cohnheim 
ami Salomonsen, who produced tuberculosis in the eyes of guinea-pigs and 
rabbits by inoculating fresh tubercle into the anterior chamber, confirmed and 
extended Villemin's original observations and paved the wav' for the reception 
of Koch’s announcement. It is now universally conceded that only tubercu¬ 
lous matter can produce, when inoculated, tuberculosis. In man tuberculosis 
is not often transmitted by inoculation, and when it does occur the disease 
usually remains local. This mode of infection is seen in persons whose occu¬ 
pation brings them in contact with dead bodies or animal products. Deipon- 
dTutors of morbid anatomy, butchers, and handlers of hides are subject to a 
local tubercle of the skin, which forms a reddened mass of granulation tissue, 
capping the dorsal surface of the hand or finger. This is the so-called 
post-mortem wart, the verruca necrogenica of Wilks. The demonstration of 
Its nature is shown by the presence of tubercle bacilli, and by inoculation 
experiments in animals. 

The statement that Laenncc co&gfceted phthisis from this source is prob- 
20 



ably false, since he did not die until twenty years after the inoculation and 
in the interval presented no manifestations. The possibility, however, of gen¬ 
eral infection must be borne in mind. Gerber reports that after accidental 
inoculation in the hand from a case of phthisis he had for months a “ Leichen- 
tubercle,” which was excised. Shortly afterward the lymph-glands of the 
■axilla became enlarged and painful, and when removed showed characteristic 
tuberculous changes, with bacilli. 

In the performance of the rite of circumcision children have been acci¬ 
dentally inoculated. Infection in these eases is probably always associated 
with disease in the operator, and occurs in connection with the habit of cleans¬ 
ing the wound by suction. 

Other means of inoculation have been described: as the wearing of ear¬ 
rings, washing the clothes of phthisical patients, the bite of a tuberculous 
subject, or inoculation from a cut by a broken spit-glass of a consumptive; and 
Czerny has reported two cases of infection by transplantation of skin. 

It has been urged by the opponents of vaccination that tuberculosis, as 
well as syphilis, may be thus conveyed, but of this there is no evidence. 
Lymph of revaccinated consumptives is non-infective. Lupus has originated 
at the site of vaccination in a few cases (C. Fox, Graham Little). It may 
be said, on the whole, that inoculation in man plays a trifling role in the 
transmission of tuberculosis. 

(c) Infection by Inhalation .—A belief in the contagiousness of pulmo¬ 
nary tuberculosis has existed from the days of the early Greek physicians, 
and has persisted among the Latin races. The investigations of Cornet afford 
conclusive proof that the dust of a room or other locality frequented In¬ 
patients with pulmonary tuberculosis is infective. The bacilli are attached 
to fine particles of dust and in this way gain entrance to the system through 
the lungs. 

Fliigge denies that the bacillus-containing dust is the dangerous clement 
in infection. Experimentally he has only succeeded in producing the disease 
when there is some lesion in the respiratory tract, lie thinks that the danger 
of infection by the dry sputum is very improbable. On the other hand, ho 
thinks that the infection is chiefly conveyed by the free, finely divided par¬ 
ticles of sputum produced in the act of coughing, and that these tiny frag¬ 
ments are suspended in the atmosphere. Those who cough very much and 
with the mouth open are most liable to infect the surrounding air. 

It is well remarked by Cornet, “The consumptive in himself is almost 
harmless, and only becomes harmful through bad habits.” It has been fully 
shown that the expired air of consumptives is not infective. The virus is 
only contained in the sputum, which when dry is widely disseminated in the 
form of dust, and constitutes the great medium for the transmission of Hie 
disease. 

Among the points urged in favor of this mode of infection are: 

(1) Primary tuberculous lesions are in a majority of all cases connected 
with the respiratory system. The frequency with which foci are met, with 
in the lungs and in the bronchial glands is extraordinary, and the statistics 
of the Paris morgue show that a considerable proportion of all persons dying 
of accident or by suicide present evidences of the disease in these parts. The 
post-mortem statistics of hospitals sho^| the same wide-spread prevalence of 
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infection through the air-passages. Biggs reports that" more than 60 per cent 
'of his post mortcms showed lesions of pulmonary tuberculosis. In 125 autop¬ 
sies at the Foundling Hospital, New York, the bronchial glands were tuber¬ 
culous in every case. In adults the bronchial glands may be infected and the 
individual remain in good health.- H. P. Loomis found in 8 of 30 cases in 
which there were no signs of old or recent tuberculous lesionj that the bron> 
chial glands were infective to rabbits. 

(2) The greater prevalence of tuberculosis in institutions in which the 
residents are confined and restricted in the matter of fresh air and a free 
open life—conditions which would favor, on the one hand, the presence of the 
bacilli in the atmosphere, and, on the other, lower the vital resistance of the 
individual. The investigations of Cornet upon the death-rate from consump¬ 
tion among certain religious orders denoted to nursing give some striking 
facts in illustration of this. In a review of 38 cloisters, embracing the aver¬ 
age number of 4,028 residents, among 2.099 deaths in the course of twenty- 
five years, 1,320 (62.88 per cent) were from tuberculosis. In some cloisters 
more than three-fourths of the deaths are from this disease, and the mortal¬ 
ity in all the residents, up to the fortieth year, is greatly above the average, 
the increase being dne entirely to the prevalence of tuberculosis. It has been 
stated that nurses are not more prone to the disease than other individuals, but 
Cornet says that of 100 nurses deceased. 03 died of tuberculosis. The more 
perfect the prophylaxis and hygienic arrangements of an asylum or institu¬ 
tion, the lower the death-rate from tuberculosis. The mortality in prisons 
has been shown by Baer to be four times as great as outside. The death-rate 
from phthisis is estimated at 15 per cent of the total mortality, while in 
prisons it constitutes from 40 to 50 per cent, and in some countries, as Austria, 
over 60 per cent. Flick has studied the distribution of the deaths from 
tuberculosis in a single city ward in Philadelphia for twenty-five years. His 
researches go far to show that it is a house disease. About 33 per-cent of 
infected houses have had more than one ease. Less than one-third of the 
houses of the ward became infected with tuberculosis during the twenty-five 
years prior to 1888. Yet more than one-lmlf of the deaths from this disease 
during the year 1888 occurred in those infected houses. There arc, however, 
opposing facts. The statistics of the Brompton Consumption Hospital show 
that doctors, nurses, and attendants are rarely attacked. Dettweiler claims 
that no case of tuberculosis has been contracted among his nurses or attend¬ 
ants at Falkenstein. On the other hand, in the Paris hospitals tuberculosis 
decimates the attendants. 

(3) Special danger is believed to exist when the contact is very intimate, 
as between man and wife. Until recently nearly all writers have held that 
under these circumstances the husband or wife is much more likely subse- 
<|Uontly to die of tuberculosis. Upon the figures of the late Ernest Pope, of 
Saranac, Karl Pearson bases the following conclusions: (a) There is some sen- 
sible but slight infection between married couples; (5) this is largely obscured 
°r forestalled by the fact of infection from outside sources; (e) the liability 
to the infection depends on the presence of the necessary diathesis; (rf) nssorta- 
tive mating probably accounts for at least two-thirds, and infective action not 
more than one-third of the whole correlation observed in these cases. There 
are cases in which this source of infection seems to play an important r61e. 
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(d) Infection by Ingestion .—The work of the past few years has shown 
that we have taken too restricted a view in supposing infection in tubercu¬ 
losis to be chiefly through the lungs. There are two other channels, the ton¬ 
sils and the intestines, both of great importance. 

Tonsillar Infection .—The frequency o£ involvement of these glands has*, 
been shown by Schlenker, Arthur Iaitham, and Walsham. The bacilli pass* 
to the glands ot the neck and of the mediastinum, and reach the circulation 
through the lymph-channels. Or an infected bronchial gland becomes adher-' 
ent to a branch of the pulmonary artery; if a large number of bacilli escape, 
miliaiy tuberculosis follows; if only a small number, they reach the lungs, 
at the apices of which they lind conditions suitable for their growth. Through 
this tonsillar-cervical route bacilli may gain entrance without causing local 
disease at the portal of entry. It is a common method of infection in chil¬ 
dren, causing the “ scrofulous ” glands of the neck. 

Intestinal Infection .—Behring announced in 19011 that pulmonary tuber¬ 
culosis could be induced through intestinal infection, and he further main¬ 
tained that milk fed to infants was the chief cause of consumption in adults, 
the infection remaining latent. Behring's first contention was supported by 
Itavenel and others, who produced pulmonary tuberculosis in animals by feed¬ 
ing experiments, and it was demonstrated that the intestinal surface itself 
might remain intact. This does away with the objection raised by Koch 
that if infection through the milk of tuberculous cattle were common, primary 
intestinal tuberculosis should be more frequent, whereas in ten years among 
3,104 cases of tuberculosis in children then*were only 16 of primary bowel 
infection. Recent experiments have shown in a striking manner how the 
lungs act as filters for particles absorbed from the intestines. Yansteenberghc 
and Grysez have produced anthracosis of the lungs by introducing china-ink 
emulsion directly into the stomach (see Anthracosis, p. 631). They found 
a remarkable difference in young and adult guinea-pigs, in the former the 
carbon particles were filtered out by the mesenteric glands, while the lungs 
remained free; in the latter the glands were unaffected, but the lungs were 
carbonized. Calmette and Guerin, repeating the experiments of Ilavenel with 
hummed technique, have shown how easily the lungs may be infected through 
the intestinal' route without leaving the slightest trace of discos* of the bowel 
"itself. Behring’s view of the importance of infection through the intestinal 
route lias thus received the strongest support, and many go so far as to main¬ 
tain that a majority of all cases of phthisis originate in this manner. The 
truth is that this ubiquitous bacillus is not particular, and gains entrance 
through many portals—throat, lungs, and intestines. The important matter 
for the individual is the nature of the soil on which it falls. 

Qijoods, milk alone is a common source of infection, particularly in the 
large cities. In New York, Hess found tubercle bacilli in 16 per cent of 
107 specimens! The ordinary commercial pasteurization does not kill them- 

The flesh of tuberculous animals is rarely dangerous. 

5. Conditions Influencing Infection. — (a) General .—Environment is 
an all-important predisposing factor. Dwellers in cities are much more pi' 01 "' 
to the disease than residents of the country. Not only is the liability to infec¬ 
tion very much greater, but the conditions of life are such that the powers 
of resistance are apt to be weakened. As already stated, sunlight is one o 
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the most powerful agents in destroying the tubercle bacillus, so that in im¬ 
perfectly ventilated dwellings and workshops, and in residences in close, dark 
alleys, and in tenement houses the liability to infection is very much increased. 
The influence of environment was never better demonstrated than in the now 
well-known experiment of Trudeau, who found that rabbits inoculated with 
tuberculosis if confined in a dark, damp place without sunlight and fresh air 
rapidly succumbed, while others treated in the same way, but allowed to run 
wild, either recovered or showed very slight lesions. The occupants of 
prisons, asylums, and poorhouses, too often, indeed, in barracks and large 
workshops, are in the position of Trudeau’s rabbits in the cellar, and under 
conditions most favorable to foster the development of the bacilli which may 
have lodged in their tissues. The frequent respiration of air already breathed, 
upon which MacCormac of Belfast laid so much stress, appears to render the 
lungs less capable of resisting infection. 

The observations of Henry J. Bowditeh in this country and of Buchanan 
in England show that the disease prevails more widely in the wet, ill-drained 
districts—an increase which is associated with heightened vulnerability and 
greater liability to catarrhal a flections of all kinds. Gordon of Exeter has 
shown that the mortality is high in regions exposed to strong rainy winds. 
The influence of the dwelling has been already referred to in connection with 
Flick’s work. Xo single condition is of greater importance than that which 
relates to the proper arrangement and ventilation of the dwelling house. 

(6) Individual Predisposition .—The fathers of medicine, more particu¬ 
larly Hippocrates, Aretams, andPGalen, laid great stress upon the bodily con¬ 
formation of those prone to consumption. A great deal was written on the 
so-called habitus phtliisicm, which Hippocrates described in the following 
terms: 1‘ I'he form of body peculiar to subjects of phthisical complaints was 
the smooth, the whitish, that resembling the lentil; the reddish, the blue-eyed, 
the leuco-phlcgmatic; and that with the scapulas having the appearance of 
wings.” Undoubtedly the long, narrow, flat chest with depressed sternum is 
commonly enough seen in tuberculous patients, but there are only too many 
individuals with perfectly well-shaped chests who fall victims annually to 
the disease. The tuberculous or scrofulous diathesis, upon which formerly 
so much stress was laid, is now regarded simply as an indication of a type 
of conformation in which the tissues are more vulnerable and less capable of 
resisting infection. Beneke’s investigations on the viscera of phthisical 
patients indicate that the heart is relatively small, the arteries proportionately 
narrow, and the pulmonary artery relatively wider than the aorta. He sug¬ 
gests that this may lead to increase in the intrapulmonary blood pressure, 
and so favor catarrhal processes. The lung volume he found relatively greater 
in those affected with tuberculosis. A study of the composite portraiture of 
pulmonary tuberculosis has been made by Galton and Mahomed. In 442 
patients they separated two types of face—one ovoid and narrow, the other 
broad and coarse-featured. This corresponds in an interesting way to the 
'bathetic states formerly recognized—namely, the tuberculous, with thin skin, 
bright ey&f, oval face, and long, thin bones; and the scrofulous, with thick 
bps and nose_, opaque skin, large, thick bones, and heavy figure. These con¬ 
ditions, on which so much stress was formerly laid, indicate, as Fagg*’ tates, 
n °thing more than delicacy of constitution, incomplete growth, and imperfect 
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development. Sir A. E. Wright has shown tlmt the natural protective ele¬ 
ments, the opsonins, of the blood arc low in tuberculous patients, whose phago*/| 
cytic index is also \cry much below the normal standard. vi; 

(< ) lnfiumco of-Aye. —No ago isexempt. The disease is met with id? 
the suckling and in the octogenarian. Pulpmnnry ipi'iflr 

frequently, ns stated by Hippocrates, from the eighteenth fi^the thirtydlftl/' 
year. From ihJ fifth to the tenth year individuals are less prone to the dis¬ 
ease. Barhier and Bondin have studied the frequency of tuberculosis 

in children up to the fifteenth year in the l’aris Hospitals. Of 1,361, 306 
dtirete tuberculous, 31 per cent. At different ages different organs arc more 
’ prone to balnvolvcd. • During the first decade the hones, meninges, and lymph- 
glands are more frequently affected than at subsequent periods. 

(d) Sex. —The influence of sex is very slight. Women are perhaps some¬ 
what more frequently attacked than men,, possibly from the fact that in a 
more sedentary, indoor life they are more liable to infection. Pregnancy and 
lactation also are two conditions which are apf to lower, perhaps, the resistance 
of the organism. 

(e) Race. —(Sec page 285.) 

(/) Influence of Occupation. —The characteristics of an employment 
which tends to make tuberculosis unusually prevalent may be thus summa¬ 
rized: a low rate of wage, unsanitary surroundings, exposure to dust, excessive 
physical exertion, close confinement indoors, exposure to excessive heat, temp¬ 
tations to intemperance, with long and irregular hours (L. Brandt). 

(g) Certain local conditions influence infection, among which the follow¬ 
ing are the most important: 

The influence of catarrh of the respiratory passages in pulmonary tuber¬ 
culosis is well recognized. IIow often is a neglected cold blamed as the 
starting-point of the disease! It seems to act by lowering the resistance and 
favoring the conditions which enable the bacilli either to enter the system or, 
when onee in it, to grow. The liability of children to lymphatic tuberculosis 
is probably associated with the common catarrhal processes in the tonsils, 
throat, nnd bronchi. 

Certain <of the specific fevers predispose to tuliereulosis, among which 
measles and whooping-cough stand pre-eminent. They are often associated 
with a bronchial catarrh. In some of the cases it is probably not ft fredi 
infection which follows, but the blazing of n smouldering fire. Typjiojd fever, 
influenza, variola, and syphilis are all believed to favor the occurrence of the 
disease. Diabetes, as is well known, very often terminates in pulmonary 
tuberculosis, particularly in young persons. 

Chronic heart-disease, arterio-sclerosis, aneurism of the aorta, forms of 
chronic nephritis, cirrhosis of the liver, and the various forms of cerebro¬ 
spinal sclerosis, all are conditions which favor infection. It is remarkable 
in how many of the subjects of these disorders in general hospital practice the 
fatal event is a terminal acute tuberculosis, most frequently of the serous 
membranes. Subjects of congenital or acquired contraction of the orifice of 
the pulmonary artery usually die of tuberculosis. On the other hand, mitral 
v alvo dise ase, particularly stenosis, is stated to antagonize the disease (J- E- 
Graham). In children catarrhql. mUera-colitis probably favors the origin of 
tabe&mesentcrica. 
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The influence of haemoptysis and pleurisy will be referred to later. 

Txauma. —The relation of injury to tuberculosis is well known. A blow 
upon the chest may cause a pulmonary or pleural tuberculosis; injury to 
thejmee, a tuberculous arthritis; a- blow on the head, tuberculous meningitis. 
Probably in that cases the injured part is for a time a locus minoris rcsisten- 
tice, and if bagflp are present they may receive a stimulus to growth or under 
the altered conditions become capable of multiplying. Thd whole question 
is very fully discussed by Stem in his work on the relation of internal disease 
to injury. The relation of surgical intervention in local tuberculosis to the 
generalization of the disease is important. An existing lesion may be aggra¬ 
vated, and fresh local lesions muy appear, and, most serious of all) acute mil¬ 
iary tuberculosis may follow. 

General Morbid Anatomy and Histology of Tuberoulous lesions.— (1) 

Distribution of this Tubercles in the Body. —The organs of the body aro 
variously affected by tuberculosis. In adults, the lungs may bo regarded as 
the scat of election; in children, the lymph-glands, bones, and joints. In 
1,000 autopsies there were 275 cases with tuberculous lesions. With but two 
or three exceptions the lungs were affected. The distribution in the other 
organs was as follows: Pericardium, 7; peritonamm, 36; brain, 31; spleen, 23; 
liver, 12; kidneys, 32; intestines, 65; heart, 4; and generative organs, 8. 

The tuberculosis which comes under the care of the surgeon has a differ¬ 
ent distribution, as shown by the following figures from the Wurzburg clinic. 
Among 8,873 patients, 1,287 were tuberculous, with the following distribu¬ 
tion of lesions: Bones and joints. 1,037; lymph-glands, 196; skin and con¬ 
nective tissues, 77; mucous membranes, 10; genito-urinary organs, 20. 

(2) The Chances produced by the Tubercle Bacilli. 

(a) The Modular Tubercle. —The body which we term a “tubercle” pre¬ 
sents in its early formation nothing distinctive or peculiar, either in its com¬ 
ponents or in their arrangement. Identical structures are produced by other 
parasites, such as the act inoniyces, and by the strongylus in the lungs of sheep. 

The researches of Baumgarten have enabled us to follow in detail the evo¬ 
lution of a tubercle. 

(a) The multiplication of the tubercle bacilli, which is rapid and is ac¬ 
companied by their dissemination in the surrounding tissues partly by growth, 
partly in the lymph currents. 

09) The multiplication of the fixed cells, especially those of connective 
tissue and the endothelium of the capillaries, and the gradual production from 
them of rounded, euboidal, or polygonal bodies with vesicular nuclei—the epi¬ 
thelioid cells —inside some of which the bacilli are soon seen. 

(y) From the vessels of the infected focus, leucocytes, chiefly polynuclear, 
migrate in numbers and accumulate about the focus of infection. They do 
not survive. Many undergo rapid destruction. Later, as the little tuber¬ 
cle groym, tha louaacyt-m are chiefly of t ha. mononuclear variety (lymphocytes), 
which do not undergo the rapid degeneration of the polynuclear forms. 

(8) A reticulum of fibres is formed by the fibrillation and rarefaction 
of the connective-tissue matrix. This is most apparent, as a rule, at the 
margin of the growth. 

(«) In some, Imt not. all, tul>e ivies giant cells are formed hv an increase 
in tlie protoplasm and in the nuclei of an individual cell, or possibly by the 
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fusion of several cells. The giant cells seem to be in inverse ratio, to the 
number and virulence of the bacilli. In lupus, foint inWt»y|ijwH« and 
I ons gland s, in which thaJaacilli are scanty, the giant, cells are uumerm i 
while in miliary tubercles and all lesions in which the bacilli are abundant t 
gi ant cells are few in nnmhttr 

The bacilli then cause, in the first place, a proliferation of the fixed 
ments, with the production of epithelioid and giant cells; and, secondly,I 
inflammatory reaction, associated with exudation of leucocytes. How far 
leucocytes attack and destroy the bacilli has not been definitely settled-^! 
Metschnikoff claiming, Baumgarten denying, an active phagocytosis, J ' ' J 

(3) The Degeneration of Tubercle. — (a) Caseation .—At the central 
part of the growth, owing to the direct action of the bacilli or their produftts, 
a process of coagulation necrosis goes on in the cells, which lose their outline, 
become irregular, no longer take stains, and are finally converted into a 
homogeneous, structureless substance. Proceeding from the centre outward, 
the tubercle may be gradually converted into, a yellowish-gray body; in which, 
however, the bacilli are still abundant. No blood-vessels are found in them; 
Aggregated together these form the cheesy masses so common in tuberculosis, 
which may undergo softening, fibroid limitation (encapsulation), or calci¬ 
fication. 


(6) Sclerosis. —With the necrosis of the cell elements at the centre of the 
tubercle, hyaline transformation proceeds, together with great increase in the 
fibroid elements; so that the tubercle is converted into a firm, hard structure. 
Often the change is rather of a fibro-caseous nature; but the sclerosis pre¬ 
dominates. In some situations, as in the peritomeum, this seems to be the 
natural transformation of tubercle, and it is by no means rare in the lungs. 

In all tubercles two processes go on: the one—caseation—destructive and 
dangerous; and the other—sclerosis—conservative and healing. The ulti¬ 
mate result in a given case depends upon the capabilities of the body to restrict 
and limit tpe growth of the bacilli. There are tissue-soils in which the bacilli 
are, in all probability, killed at once— the seed has fallen by the wayside. 
There are others in which a lodgment is gained and more or less damage done, 
but-finally Jhe day is with the conservative, protecting forces— the seed lias 
fatten upon stony ground. Thirdly, there are tissue-soils in which the bacilli 
grow luxuriantly, caseation and softening, not limitation and sclerosis, prevail, 
and the day is with the invaders— the seed has fallen upon good ground. 

The action of the bacilli injected directly into the blood-vessels illustrates 
many points in the histology and pathology of tuberculosis. If into the vein 
of a rabbit a pure culture of the bacilli is injected, the microbes accumulate 
chiefly in the liver and spleen. The animal dies usually within two weeks, 
and the organs apparently show no trace of tubercles. Microscopically, in 
both spleen and liver the young tubercles in process of formation arc very 
numerous, and karyokinesis is going on in the liver-cells. After an injection 
-of a more dilute culture, or one whose virulence has been mitigated by age, 
instead of dying within a fortnight the animal survives for five or six weeks, 
by which time the tubercles are apparent in the spleen and liver, and often 
in the other organs. 

(4) The diffused Inflammatory Tubercle. —This is most frequently 
seen in the lungs. Only a great master like Virchow could have won the pro- 
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rfession.from a belief in the unity of phthisis, which the genius of Laonnec had 
jjrm Anatomical gl-ound, announced. Here and there a teacher, as Wilson Fox, 
Jg-otested, but the heresy prevailed, and we repeated the striking aphorism of 
sjiemeyer, “ The greatest evil which can happen to a consumptive is that he 
j Pm iiTd hecoma tuberculous.” It was thought that the products of any simple 
nfiammation might become caseous, and that ordinary catarrhal pneumonia 
terminated in phthisis. It was peculiarly fitting that from Germany, in which 
fhe (fualistic heresy arose, the truth of Laennec’s views should receive incon¬ 
testable proof, in the demonstration by Koch of the etiological unity of all the 
\VapoU8 processes known as tuberculous and scrofulous. 

Infiltrated tubercle results from the fusion of many small foci of infec¬ 
tion—so small indeed that they may not bo visible to the naked eye, but which 
histologically are seen to be composed of scattered centres, surrounded by areas 
in which the air-cells are filled with the products of exudation and of the 
proliferation of the alveolar epithelium. Under the influence of the bacilli, 
caseatioft takes place, usually in small groups of lobules, occasionally in an 
entire lobe, or even the greater part of a lung. In the early stage of the 
process, the tissue has a gray gelatinous appearance, the gray infiltration of 
Laennec. The alveoli contain a sero-fibrinous fluid with cells, and the septa 
are also infiltrated. These cells accumulate and undergo coagulation necrosis, 
forming areas of caseation, the infiltration tuberculeuse jaune of Laennec, 
the scrofulous or cheesy pneumonia of later writers. There may also be a 
diffuse infiltration and caseation without any special foci, a wide-spread tuber¬ 
culous pneumonia induced by the bacilli. 

After all, the two processes are identical. As Baumgarten states: “ There 
is no well-marked difference between miliary tubercle and chronic caseous 
pneumonia. Speaking histologically, miliary tuberculosis is nothing else than 
. a chronic caseous miliary pneumonia, and chronic caseous pneumonia is noth¬ 
ing but a tuberculosis of the lungs.” 

(5) Secondary Inflammatory Processes. —(a) The irritation caused 
by the bacilli invariably produces an inflammation which may, as h£s been 
described, be limited to exudation of leucocytes and serum, but may "j&so be 
much more extensive, and which varies with varying conditions. W^’ifind, 
for example, about the smaller tubercles in the lungs, pneumonia—either 
catarrhal or fibrinous, proliferation of the connective-tissue elements in the 
septa (which also become infiltrated with round cells), and changes in the 
blood and lymph-vessels. 

(b) In processes of minor intensity the inflammation is of the slow reac¬ 
tive nature, which results in the production of a cicatricial connective tissue 
which limits and restricts the development of the tubercles and is the essential 
conservative clement in the disease. It is to be remembered that in chronic 
pulmonary tuberculosis much of the fibroid tissue which is present is not in 
any way associated with the action of the bacilli. 

(c) Suppuration. Do the bacilli themselves induce suppuration? In 
so-called cold tuberculous abscess the material is not histologically pus, but 
a debris consisting of broken-down cells and cheesy material. It is moreover 
sterihv-that is, does not contain the usual pus organisms. The products of 
the tubercle bacilli are probably able to induce suppuration, as in joint and 
bone tn\jercnlosis pus is frequently produced, although this may be due to a 
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mixed infection. Koch states that the “ tuberculin ” is one of the best agents 
for the production of experimental suppuration. In tuberculosis of the lungs 
the suppuration is largely the result of an infection with pus organisms. 

II. Acute Miliary Tuberculosis. 

The modem knowledge of this remarkable form dates froH|ihe statement 
of Buhl (1856), that miliary tuberculosis is’a specific infection^pendent on 
the presence in the body of an uneneapsulatod yellow tubercle, or a tubercu- 
, lous cavity in the lung; and that it tears the same relation to the primary lesion 
as pyaemia does to a focus of suppuration. 

Carl Weigert established the truth of this brilliant conception by demon¬ 
strating the association of miliary tuberculosis with tuberculosis of the blood- 
vasggls. There are two groups of vessel tubercle—the tuberculous periangitis 
in which there is invasion of the adventitia, and the endangitis in which the 
tubercles start in the intima. The parts most frequently alTecte^are the 
pulmonary veins and the thoracic duct, less often the jugular vein, the supra¬ 
renal and the vena cava superior, and the sinuses of the dura mater, the aorta, 
and the endocardium. To the branches of the pulmonary veins it is not 
uncommon to find caseous glands adherent, penetrating the walls and show¬ 
ing a growth of miliary tubercles in the intima. A special interest belongs 
to tuberculosis of the thoracic duet, first accurately described and thoroughly 
studied by Sir Astley Cooper. Benda in a series of 19 cases of vessel tuber¬ 
culosis found in many instances an enormous number of bacilli, particularly 
.in the caseous tubercles of the thoracic duct. 

Access of the bacilli to the blood may take place by the perforation of an 
extra-vascular caseous mass into the lumen, or by the softening and ulcera¬ 
tion of a focus of tuberculous endangitis. The bacilli do not increase in the 
blood, but settle in the different organs, producing a generalized tuberculosis, 
of which Weigert recognizes three types or grades: I. The acute general mil¬ 
iary tuberculosis, in which the various organs of the body are stuffed with 
m'iliary'and submiliary nodules. II. A second form characterized by a small 
number of tubercles in one or many organs. Ilf. The occurrence of numer¬ 
ous tuberculous foci widely spread throughout the body, but in a more chronic 
form; the tutereles are larger and many are caseous. It is the chronic gen¬ 
eralized tuberculosis of children. Transitional forms between these groups 
occur. In the first variety, which we are here considering, there is an erup¬ 
tion into the circulation of an enormous numter of bacilli. Benda suggests 
in explanation of the profound toxaemia seen in certain cases (the typhoid 
form) that in addition the blood is surcharged with toxins from a large caseous 
focus which has eroded the vessel. 

Clinical Forms. 

The cases may be grouped into those with the symptoms of an acute gen¬ 
eral infection —the typhoid form; cases in which pulmonary symptoms pre¬ 
dominate; and cases in which the cerebral or cerebrospinal symptoms are 
marked—tuberculous meningitis. 

Other forms have been recognized, but this division covers a large majority 
of the cases. 
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Taking any-series of cases it will be found that the meningeal form of acute 
tuberculosis exceeds in numbers the cases with general or marked pulmonary 


.J. 1. General or Typhoid Torn. — Symptoms. —The patient here presents 
the symptoms of a profound infection with few if any local signs. The cases 
simulate and asMpfrequently mistaken for typhoid fever. After a period of 
failing healtlu^th loss of appetite, the patient becomes feverish and weak. 
Oceasionalljs^ic disease sets in fnore abruptly, but in many instances the 
anamnesis closely resembles that of typhoid fever. Nose-bleeding, however, 
is rare. The temperature increases, the pulse becomes rapid and feeble, the 
tongue dry; delirium becomes marked and the cheeks are flushed. The pul¬ 
monary symptoms may be very slight; usually bronchitis exists, but is not 
more severe than is common with typhoid fever. The pulse is seldom dicrotic, 
but is rapid in proportion to the pyrexia. Perhaps the most striking feature 
of the temperature is the irregularity; and if seen from the outset there is 
not the Heady ascent noted in typhoid fever. There is usually an evening 
rise to 103°, sometimes 104°, and a morning remission of from two to thj$e 
degrees. Sometimes the pyrexia is intermittent, and the thermometer miy 
register below normal during the early morning hours. The inverse type of 
temperature, in which the rise takes place in the morning, is held by some 
writers to be more frequent in general tuberculosis than in other diseases. la 
rare instances there may be little or no fever. ' On two occasions I have had 
a patient admitted to my wards in a condition of profound debility, with a 
history of illness of from three to four weeks’ duration, with rapid pulse, 
tluakfltLnhfieks, dry tong ue, and very slight-elevation in temperature, in whom 
(post mortem) the condition proved to be general tuberculosis. In one in¬ 
stance there was tolerably extensive disease at the right apex, Reinhold, from 
Biiutiller’s clinic, has recently called attention to these afebrile forms of acute 
tuberculosis. In !) of .’>2 cases there was no fever, or only a transient rise. 

In a considerable number of these eases the res pi ra t io n s are increased 
in frequency, particularly in the early stage, and there may be signs of diffuse 
bronchitis and slight cyanosis. Chcync-Stokes breathing occurs toward the 
close. 

Active delirium is rare. More commonly there are torpor and dulness, 
gradually deepening into coma, in which the patient dies. In some cases 
the pulmonary symptoms become more marked; in others, meningeal or cere¬ 


bral features occur. 

Diagnosis.— The differential diagnosis between general miliary tubercu- 
losia without local manifestations and typhoid fever is extremely difficult, a 
point, of importance, to which reference has already been made, is the irregu¬ 
larity of the temperature curve. The greater frequency of the respirations and 
the tendency to slight cyanosis is much more common in tuberculosis, mere 
are cases, however, of typhoid fever in which the initial bronchitis is * evc ’™ 
may lead to dyspmra and disturbed oxygenation. 1 ie coug may 
slight or absent. Diarrhoea is rare in tuberculosis; the bowels arc usual y 
constipated'; but diarrhoea may occur and persist for days. In cer al ^ 

Ihe diagnosis has been complicated still further by the occurrence of Wood 
ju the stools. Enlargement of the spleen occurs m general tubercnlosi^l^ 

is-n eitw ^ marked as in typhoid fever. In children, however* 
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the enlargement may be considerable. The urine may show traces of albu¬ 
min, and unfortunately Ehrlich's diazo-reaction, which is so constant in 
typhoid fever, is also met with in general tuberculosis. The absence of the 
characteristic roseola is an important feature. Occasionally in acute tubercu¬ 
losis reddish spots may occur and for a time cause difficulty, but they do.not - 
come out in crops, and rarely have the characters of the true typhoid eruptio^ 
Herpes is perhaps more common in tuberculosis. Toward the close, petechujj - 
may appear on the skin, particularly about the wrists. A rare event is jaun*,! 
dice, due possibly to the eruption of tubercles in the liver. It is to be romem- ' 
bered that the'lesions of acute tuberculosis and of typhoid fever lmvo been 
demonstrated in the same body. 

A negative Widal test and the absence of typhoid bacilli in blood-cultures 
may be of decisive importance in these doubtful eases. In very rare instances 
tubercle bacilli have been found in the blood. Leueocytosis is more common 
in miliary tuberculosis than in typhoid fever, in which leucopenia is the rule. 
Careful examination of the eyes may show choroidal tubercles, though I have 
.aiver kngwn a diagnosis made on their presence alone. In .the fluid obtained 
IMlumbar puncture the tubercle bacilli may be abundant, even when there is 
no aetive meningitis. In a few eases the bacilli have been found in the urine. 
Blood-cultures have been occasionally successful. 

2. Pulmonary Form.— Sy.mitoms.— From the outset the pulmonary symp¬ 
toms are marked. The patient may have had a cough for months or for 
years without much impairment of health, or he may lie known to lie the 
subject of chronic pulmonary tuberculosis. In other instances, particularly 
in children, the affection follows measles or whooping-cough, and is of a dis¬ 
tinctly broncho-pneumonic type. The disease begins with the symptoms of 
difluse bronchitis. The cough is marked, the expectoration muco-purulent. 
occasionally rusty, lliemoptysis has been noted in a few instances' From the 
outset dy-pmea is a striking feature and may be out of proportion to 1 he 
intensity of the physical signs. There is more or less cyanosis of the lips and 
finger-tips, and the cheeks are suitused. Apart from emphysema and the later 
stages of severe pneumonia I know of no other pulmonary condition in which 
the cyanosis*is so marked. The physical signs are those of bronchitis. In 
children there may lx: defective resonance at the bases, from scattered areas of 
broncho-pneumonia; or, what is equally suggestive, areas of hyper-resonance.. 
Indeed, the percussion note, particularly in the front of the chest, in soma 
cases of miliary tuberculosis, is full and clear, and it will lie noted (post mor¬ 
tem) that the lungs are unusually voluminous. This is probably the result 
of more or less wide-spread acute emphysema. On auscultation’ the rales 
are either sibilant and sonorous or small, fine, anti crepitant. There may be 
fine crepitation from the occurrence of tubercles on the pleura (Jiirgenson). 
In children there may be high-pitched tubular breathing at the bases or toward 
the root of the lung. Toward the close the rales may be larger and more 
mucous. The temperature riscs^o 102° or 103°, and may present the inverse 
type. The pulse is rapid and feeble.. .In the very acute cases the spleen is 
alyay* enlarge d. The disease may Mnya.jCuiaUn.icn. or twelve days, nr may 
be protracted fqrjKeeks or even-mouths. 

HIaonosis.— The diagnosis of this form offers less difficulty and is more 
frequently made. There is often a history of previous cough, or the patient 
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is known to bo the subject of local disease of the lung, or of the lymph-glands, 
or of the bones. In children these symptoms following measles or whoop¬ 
ing-cough indicate in the majority of cases acute miliary tuberculosis, with 
or without broncho-pneumonia. Occasionally the sputum contains tubercle 
bacilli. 

r The choroidal tubercle occurs in a limited number of c^ses and may help 
Bho diagnosis. More importanttin an adult is the combination of dyspnea 
Srith j y a no a i a- fl nd the signs of a.'^iffuse. bronchit is. In some instances the 
occurrence of cerebral symptoms at once gives a clew to the nature of the 
trouble# 

3. Meningeal Form ( Tuberculous Meningitis, Basilar Meningitis). —This f 
affection, which is also known as acute hydrocephalus or “water on the 
brain,” is essentially an acute tuberculosis in which the membranes of the 
brain, sometimes of the cord, bear the brunt of the attack. Our first accurate 
knowledge of this affection dates from the publication of Robert Whytt’s 
Observations on the Dropsy of the Brain, Edinburgh, 17/38. He studied 20 
cases and divided the disease into three stages, according to the condition of 
the pulse. 

Though Ouersant had as early as 1827 used the name granular menin¬ 
gitis for this form of inflammation of the meninges, it was hot until 1830 
that Papavoinc demonstrated the nature of the granules and noted their 
occurrence with tubercles in other parts. 

In 1832 and,J833, W. \V. Gerhard, of Philadelphia, made a very careful 
study of the disease in the Children’s Hospital at Paris, and his publica¬ 
tions, more than those of any other author, served to place the disease on 
a firm anatomical and clinical basis. 

There' are several special etiological factors in connection with this form. ^ 
It is much more common in children than in adults. It fs rare during the I 
first year of life, more frequent between the second and the fifth years. In a 
majority of the cases a focus of old tuberculous disease will be found, com- 1 ' 
monly in the bronchial nr mesenteric glands. In a few instances the affec¬ 
tion seems to be primary 'in the meninges. It is very difficult, however, in 
an ordinary post mortem to make an exhaustive search, and the lesion may ' u 
be in the bones, sometimes in the middle ear, or in the genito-urinary organs. 

In those instances in which no primary focus has been discovered it has been 
suggested that .the bacilli reach the meninges through the cribrifprm_plate of 
the ethmoiiLfrom the upper part of iho nostrils, but this is not probable. 

Mobud Anatomy. —The meninges at the base are most involved, hence the 
term basilar meningitis. The parts about the optic chiasm, the Sylvian fis¬ 
sures, and the interpeduncular space are affected. There may be only slight 
turbidity and matting of the membranes, and a certain stickiness with serous 
infiltratioh; but more commonly there is a turbid exudate, fibrino-purulent 
in character, whi ch covers the structures at the base, surrounds the nerves, 
extends into the Sylvian fissures, and appears on the lateral, rarely on the 
upper, surfaces of the hemispheres. The tubercles may lie very apparent, 
particularly in the Sylvian fissures, appearing as small, whitish n °dules on 
the membranes. They vary much in number and size, and may be difficult 
to find. The amount of exudate licars no definite relation to the abundance 
of tubercles. The arteries of the anterior and posterior perforated spaces 
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should bo carefully withdrawn and searched, as upon them nodular tuberclS 
may be found when not present elsewhere. In doubtful cases the middlejcerej 
bral arteries should be very carefully removed, spread on a glass plato wfjfi 
a black background, and examined with a lens. The tubercles are thdrSeSf 
as nodular enlargements on the smaller arteries. The lateral ventriblpa 
dilated (acute hydrocephalus) and contain a turbid fluid j the ependyma mAv 
be softened, and* the septum lucidnm and fornix are usually broken down. 
The convolutions are often flattened and the sulci obliterated owing to (be 
increased intra-ventricular pressure. There is a tuberculous endarteritis with 
the formation of intimal tubercles, due to implantation of bacilli from the 
blood (Hektoen). Proliferation in the adventitia, with invasion of the media 
and intima are common, forming nodular circumscribed tubercles. The 
lumen of the vessel is narrowed and thrombosis may result. The meninges 
are not alone involved, but the contiguous cerebral substance is more or less 
oedematous and infiltrated with leucocytes, so that anatomically the condition 
is in reality a meningo-enceplialitis. 

There are instances in which the acute process is associated with chronic 
meningeal tuberculosis; cases which may for months present the clinical pic¬ 
ture of brain tumor. 

* Although in a majority of instances the process is cerebral, the spinal 
meninges may also be involved, particularly those of the cervical cord. There 
are cases indeed in which the symptoms are chiefly spinal. A sailor, who had 
fallen on the deck three weeks before his death, was admitted to the Montreal 
General Hospital. He presented signs of meningitis, chiefly spinal, which 
were naturally attributed to traumatism. ' The post mortem showed absence 
of tubercles and lymph at the base of the brain, and an extensive eruption 
of miliary tubercles with much turbid lymph over the entire spinal meninges. 
There were small cheesy masses at the apices of the lungs. 

Symptoms. —Tuberculous meningitis presents an extremely complex clini¬ 
cal picture. It will be best to descrilw the form found in Children. 

Prodromal symptoms are common. The child may have been in failing 
health for some weeks, or may be convalescent from measles or whooping- 
cough. In many instances there is a history of a fall. The child gets thin, 
is restless, peevish, irritable, loses its appetite, and the disposition may com¬ 
pletely change. Symptoms pointing to the disease may then set in, either 
quite suddenly with a convulsion, or more commonly with headache, vomit¬ 
ing, and fever, three essential symptoms of the onset which are rarely absent. 
The pain may be intense and agonizing. The child puts its hand to its head 
and occasionally, when the pain becomes worse, gives a short, sudden cry. the 
so-called hydrocephalic cry. Sometimes the child screams continuously until 
utterly exhausted. I saw in West Philadelphia a case of basilar meningitis in 
a girl of thirteen, who for three days, when not under the influence of a pow¬ 
erful sedative or of chloroform, screamed at the top of her voice so as to he 
heard a square or more away. The vomiting is without apparent cause, and 
is independent of taking of food. Constipation is usually present. Tho fever 
is slight, but gradually rises to 102° or 103°. The pulse is at first rapid, subse¬ 
quently irregular_gnd slow. The respirations are rarely altered. During 
deep the child is restless and disturbed. There may be twitchings of the mus¬ 
cles, or sadden startings; or the child may wake up from sleep in great terror. 
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f fills early stage tho pupils ar ? usually contract ed. These are the el 
iptoms of the initial stage, or, as it is termed, the stage of irritation. 

In the second period of the disease these irritative symptoms subside; vc 
jtng,ii| no longer marked, the abdomen becomes retracted, boat-shaped 
0 ttd. The bowels are obstinately constipated, the child no longer co 
pqiiis'j>f headache, but is dull and apathetic, and when roused is more or It 
, delirious. The head is often retracted and the child utters to occasional ci 
The pupils are dilated or irregular, and a squint may develop. Sighing rt 
piration is common. Convulsions may occur, or rigidity of tho muscles of 01 
side or of one limb. The temperature is variable, ranging from 100° 
102.5°. ‘A blotchy navth e mn H ie sk; n If the flnger-na 

is drawn across the skin of any region a red line comes out quickly, tl 
so-called tache cerebrate, which, however, has no diagnostic significance. 

In the final period, or stage of paralysisj the coma increases and the chit 
ban not be roused. Convulsions are not infrequent, and there are spasmodi 
contractions of the muscles of the back and neck. Spasms may occur in th( 
limbs of one side. Optic neuritis and paralysis of the ocular muscles may b< 
present. '.The pupils become dilated, the eyelids are only partially closed, and 
the eyeballs are rolled up so that tho cornese are only uncovered in part by 
the upper eyelids. Diarrhoea may occur, the pulse becomes rapid, and the 
child may sink into a typhoid state with dry tongue, low delirium, and invol¬ 
untary passages of urine and fasces. The temperature often becomes sub¬ 
normal, sinking in rare instances to 93° or 94°. In some cases there is an 
ante-mortem elevation of temperature, the fever rising to 106°. The entire 
duration of the disease is from a fortnight to three or four weeks. '/A leuflo- 
cytosis is not infrequently present throughout the disease. 

Tbffrv are raity of tuberculous meningitis which pursue a more rapid 
course. They set in with great violence, often in per sons app arent ly in goo d 
health, and may prove fatal wit hin a few d ays. T n these i nstanep.^ more ■ 
c ommonly seen in adults, t he convex surface of the, brain is usually involved. 
There are again instances which are essentially chronic and display symptoms 
of a limited meningitis, sometimes with pronounced psychical symptoms, and 
sometimes with those of cerebral tumor. 


There are certain features which call for special comment. 

The irregularity and slowness of the pulse in the early and middle stages 
of the disease are points upon which all authors agree. Toward the close, as 
the heart’s action becomes weaker, the pulsations are more frequent. The 
temperature is usually elevated, but there are instances in which it does not 
rise in the whole course of the disease much above 100°. It may be extremely 
irregular, and the oscillations are often as much as three or four degrees in 
the day. Toward the close the temperature may sink to 95°, occasionally to 
94°, or there may be hyperpyrexia. In a case of Biiumler’s the temperature 
rose before death to 43.7° C, (110.7° F.). 

The ocular symptoms of the disease are of special importance. In the 
early stages narrowing of the pupils is the rule. Toward the close, with in¬ 
crease Jn jthe intra-cranial pressure, the pupils dilate and arc irregular. 
There may lie conjugate deviation of the eyes. Of ocular palsies the third 
nerve is most frequently involved, sometimes with paralysis of the face, limbs, 
and hypoglossal nerve on the opposite side (syndrome of Weber), due to a 
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lesion limited to the inferior and internal part of the crus. The changes in 
the retinas are very important. Neuritis is the most common. According, 
to Gowers, the disk at first becomes full colored and has hazy outline^ 
and the veins are dilated. Swelling and striation become pronounce®, bjf 
the neuritis is rarely intense. Of 26 cases studied by Garlick, in 6 the condi* 
tion was of diagnostic value. The tubercles in the choroid are rare and mudj| 
less frequently seen during life than post-mortem figures would indicate.'- 
Thus Litton found them (post mortem) in 39 out of 62 cases. They were 
present in only 1 of the 26 cases of tuberculous meningitis examined by Gar- 
lick. Heinzel examined with negative results 41 cases. 

Among tho motor symptoms convulsions are most common, but there "are 
other changes which deserve special mention. A tetanic contraction gpie 
limb may persist for several days, or a cataleptic condition. Tremor and athe- 
toid movements arc sometimes seen. Tho paralyses are either hemiplegias 
or monoplegias. Hemiplegia may result from disturbance in the cortical 
branches of the middle cerebral artery, occasionally from softening in the 
Inittrnal capsule, due to involvement of the central branches. Of monoplegias, 
thal'of the face is perhaps most common, and if on the right side it may occur 
witl^ aphasia. In two of my cases in adults aphasia occurred. Brachial mono¬ 
plegia may be associated with it. In tho more chronic cases the symptoms 
persist for months, and there may be a characteristic Jacksonian epilepsy. 
Kemig’s sign is present as a rule (see Cerebro-spinal Fever). 

The diagnosis of tuberculous meningitis is rarely difficult, and points 
upon which special stress is to be laid are the existence of a tuberculous focus 
p the body, the mode of onset and the symptoms, and the evidence obtained 
sn lumbar puncture. The fluid withdrawn is usually turbid, often sterile, 
jknjtnn centrifugalizing, the bacilli may be discovered. The cells arc usually ■ 
ISp mononuclear lymphocytes. 

a MT he prognosis in this form of meningitis is always most serious. I have 
jflkher seen a case which I regarded as tuberculous recover, nor have I seen 
pbst-mortem evidence of past disease of this nature. Cases of recovery have 
been reported by reliable authorities, but they are extremely rare, and there is 
always a reasonable doubt as to the correctness of the diagnosis. The differ¬ 
entia features and treatment will be considered in connection with acute 
meningitis. 


III. TUBEBOUtOSIS OP TIIE LYMPHATIC SYSTEM. 

1. Tuberculosis of the Lymph-glands (Scrofula). 

Scrofula is tubercle, as it has been shown that the bacillus of Koch is the 
essential element. Formerly special attention was given to different types 
of scrofula, of which two important forms were recognized—thfi.eaoguine, in 
which the child was slightly built, tall, with small limbs, a fine clear skin, 
soft silky hair, and was mentally very bright and intelligent; and the phl<y- 
matic4yp e ; hi which the child was short and thick-set, with coarse features 
muddy complexion, and a dull, heavy aspect. It is not yet definitely settled 
whether the virus which produces the chronic tuberculous adenitis or scrofula 
differs from that which produces tuberculosis mother parts', or whether it is 
the local conditions in the glands which accouniffor the slow development and 
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Efliuaer course, The experiments of Arloing would indicate that the vims wai 
jfcttefiuated or milder, for he has shown that the caseous material of a lymph- 
||pA-killed guinea-pigs, while rabbits escaped. The guinea-pig, as is well 
■BjSwky is the more susceptible animal of the two. The observations of Lin- 
U&g&MtiU m ore p onclusive. as showing a variation in the virulence of the 
feh erele bacillus. Guinea-pigs inoculated with ordinary tubercle showed 
lymphatic infection within the first week, and the animals vliod within three 
monthB; infected with material from scrofulous glands, the lymphatic enlarge¬ 
ment did not appear until the second or third week, and the animals sur¬ 
vived for six or seven months. He showed, moreover, that the virulence of the 
infection ohtained from the scrofulous glands increased in intensity by passing 
tljjppgh a series of guinea-pigs. In a certain number of cases the infection is 
with the bovine germ, but exactly in what proportion, and with what special 
clinical features have not yet been determined. 

Tuberculous adenitis, met with at all ages, is more common ia -children 
than, in adults; and may occur in old age. * 

Tubercle bacilli are ubiquitous; all are exposed to infection, and upon^Hj. 
local conditions, whether favorable or unfavorable, depends the fate oJ^mflL 
organisms which find lodgment in our bodies. A special predisposing 
in lymphatic tuberculosis is catarrh of the mucous membranes, which inlM® 
excitos slight adenitis of the neighboring glands. In a child with constant^ 
recurring naso-pharyngeal catarrh, the bacilli which lodge on the mucous 
membranes find in all probability the gateways less strictly guarded and are 
taken" up by the lymphatics and passed to the nearest glands. The impor¬ 
tance of the tonsils as an infection-atrium has of late been urged. In condi¬ 
tions of health the local resistance, or, as some would put it, the phagocytes, 
would be active enough to deal with the invaders, but the irritationsjif a 
chronic catarrh weakens the resistance of the lymph-tissue, and the baci^Bm, 
enabled to grow and gradually to change a simple into a tuberculous adeilM; 
(The frequent association of tuberculous adenitis of the bronchial glands 
iwhooping-cough and with measles, and the frequent association of tubercle 
•in the mesenteric glands in children with intestinal catarrh, find in this way 
a rational explanation. After all, as Virchow pointed out, an > increased vul¬ 
nerability of the tissue, however brought about, is the important factor in the 
disease. 

The following are some offeatures of interest in tuberculous ade- 
. nitis: 

(a) The local character of the disease. Thus, the glands of the neck, or 
at the bifurcation of the bronchi, or those of the mesentery, may be alone 
involved. 


(6) The tendency to spontaneous healing. In a large proportion of the 
cases the battle which ensues between the bacilli and the protective forces is 
long; but the latter are finally successful, and we find in the calcified rem¬ 
nants in the bronchial and mesenteric lymph-glands evidences of victory. 
Too often in the bronchial glands a truce only is declared and hostilities may 
break out afresh in the form of an acute tuberculosis. 

(c) The tendency of tuberculous adenitis to pass on to suppuration. The 
•frequency with which, particularly in the glands of the neck, we find the tuber¬ 
culous processes associated with suppuration is a special feature of this form 
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of adenitis. In nearly .all instances the- p us in atarilc. Whether the suppiira- 
tion is excited by the. bacilli or by their products, or whether it is the result 
of a mixed infection with pus organisms, which are subsequently destroyed, 
has not been settled. 

(d) The existence of an unhealed focus of tuberculous adenitis is a con¬ 
stant menace to the organism. It is safe to say that in three-foUrths.oLthe 
instances of acutfe tuberculosis the infection is derived from this source. On 
the other hand, it has been urged that scrofula in childhood gives a sort «4j 
protection against tuberculosis in adult life. We certainly do meet with malM 
persons of exceptional bodily vigor who in childhood had enlarged glands, but 
the evidence which Marfan brings forward in support of this view is not coni 
elusive. 

Clinical Forms. —Generalized Tuberculous Lymphadenitis. —In excep¬ 
tional instances we find diffuse tuberculosis of nearly all the lymph-glands of 
the body.-with. little or no involvement of other parts. The most extreme cases 
of it, which I have seen, have been in negro patients. Tjfo well-marked cases 
occurred at the Philadelphia Hospital. In a woman, the chart from April, 
188?; until March, 1889, showed persistent fever, ranging from 101° to 103°, 
occasionally rising to 104°. On December 16th the glands oar the right sido 
pf the neck were removed. After an attack of erysipelas, on February 17th, 
she gradually sank and died March 5th. The lungs presented only one or two 
puckered spots at the apices. The bronchial, retro-peritoneal, and mesenteric 
glands were greatly enlarged and caseous. There was no intestinal, uterine, 
or bone disease. The continuous high fever in this case depended apparently 
upon the tuberculous adenitis, which was much more extensive than was sup¬ 
posed during life. In these instances the enlargement is most marked in the 
retro-peritoneal, bronchial, and mesenteric glands, but may be also present 
in the groups of external glands. Occurring acutely, it presents a picture 
resembling Hodgkin’s disease., In a case which died in the Montreal General 
Hospital this diagnosis was made. The cervical and axillary glands were 
enormously enlarged, and death was caused by infiltration of the larynx. In 
infants and children there is a form of general tuberculous adenitis in which 
the various groups of glands are successively, more rarely simultaneously, in¬ 
volved, and in which death is caused either by cachexia, or by an acute infec¬ 
tion of the meninges. 

Local Tuberculous Adenitis. — (a) Cervical. — This is the most com¬ 
mon form met with in children. It is seen particularly among the poor and 
those who live continuously in the impure atmosphere of badly ventilated 
lodgings. Children in foundling hospitals and asylums are specially prone to 
the disease. In the United States it is most common in the negro race. As 
already stated, it is often met with in catarrh of the nose and throat, or chronic 
enlargement of the tonsils; or the child may have had eczema of the scalp or 
a purulent otitis. 

.The submaxillaiy glands are first involved, and are popularly spoken of 
as enlarged kernels. They are usually larger on one side than on the other. 
As they increase in size, the individual tumors can be felt; the surface is 
smooth and the consistence firm. They may remain isolated, but more com¬ 
monly they form large, knotted masses, over which the skin is, as a rule, freely 
movable. In many cases the skin ultimately becomes adherent, and inflam- 
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ination and suppuration occur. An abscess points and, unless opened, bursts, 
Reaving a sinus which heals slowly. The disease is frequently associated with 
(pryaj, With eczema of the scalp, car, or lips, and with conjunctivitis or kora- 
When the glands are large and growing actively, thero is fever. The 
^Subjects are usually amemic, particularly if suppuration has occurred. The 
progress of this form of adenitis is slow and tedious. Death, however, rarely 
follows, and many aggravated cases in children ultimately get well. Not only 
ythe submaxillaiy group, but the glands above the clavicle and in the posterior 
•cervical triangle, may be involved. In other instances the cervical and axil¬ 
lary glands are involved together, forming a continuous chain which extends 
beneath the clavicle and the pectoral muscle. With them the bronchial glands 
may also be enlarged and caseous. Not infrequently the enlargement of the 
supra-clavicular and axillary group of glands on one side precedes a tubercu¬ 
lous pleurisy or pulmonary tuberculosis. 

(6) Tracheo-bronchial .—The mediastinal lymph-glands constitute filters 
in which lodge the'^farious foreign particles which escape the normal phago¬ 
cytes of bronchi and lungs. Among these foreign particles, and probably 
attached to them, tubercle bacilli are not uncommon, and we find tubercles and 
caseous matter<iwith great frequency in this group. Northrup found them in¬ 
volved in every one of 127 cases of tuberculosis at the New York Foundling 
Hospital. This tuberculous adenitis may, in the bronchial glands, attain the 
dimensions of a tumor of large size. But even when this occurs there may 
be no pressure symptoms. In children the bronchial adenitis is apt to be 
associated with suppuration. The effects of these enlarged glands are very 
varied, and for full details the reader is referred to the elaborate section in 
the Traite of Barthez and Sann6e (tome iii). It is sufficient here to say that 
there are instances on record of compression of the superior cava, of the pulmo¬ 
nary artery, and of the azygos vein. The trachea and bronchi, though often 
flattened, are rarely seriously compressed. The pneumogastric nerve may be 
'involved, particularly the recurrent laryngeal branch. More important really 
are the perforations of the enlarged and softened glands into the bronchi or 
trachea, or a sort of secondary cyst may be formed between the lung and the 
trachea. Asphyxia has been caused by blocking of the larynx by a case¬ 
ous gland which has ulcerated through the bronchus (Voelcker), and Cyril 
Ogle has reported a case in which the ulcerated gland practically occluded 
both bronchi. Perforations of the vessels are much less common, but the pul¬ 
monary artery and the aorta have been opened. Perforation of tbe oesophagus 
has been described in several cases. One of the most serious effects is infec¬ 
tion of the lung or pleura by the caseous glands situated deep along the 
bronchi. This may, as is often clearly seen, be by direct contact, and it may 
be difficult to determine in some sections where the caseous bronchial gland 
terminates and the pulmonary tissue begins. In other instances it takes place 
along the root of the lung and is subplcural. Among other sequences may 
be mentioned diverticu lum of the ccsopha gu a^fol 1 owing adhesion of an enlarged 
gland and its subs eque nt. .attraction,; ana, Th the case of the anterior medi- 
;.';nand aortic groups, the frequent production of pericarditis, either by 
contact or by rupture of a softened gland into the sac. 

A serious danger is systemic infection, which takes place through the 
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(c) Mesenteric ; Tabes mesenterica .—In this affection, the abdominal 
scrofula of old writers, the glands of the mesentery and retro-peritonsraj^ be¬ 
come enlarged and caseate; more rarely they suppurate or calcify. ' A slight 
t uberculous a denitis is extremely common in children, and is often accidentally 
found (post mortem) when the children have died of other diseases. It i<iay, 
las a primary lesion associated with intestinal catarrh, or it may be secondftfJSl 
to tuberculous disease of the intestines. 

The statistics of abdominal tuberculosis show a great variation in different 
localities. The small percentage in New York, less than one per cent ofatf| 
cases (Bovaird and Mt. Sinai Hospital figures), contrasts with the high 
ure, 18 per cent, for England, and the same has been demonstrated roffij 
cently for Scotland by John Thomson, 3t57 for Edinburgh and 4.51 fo* 
Glasgow. The general involvement of the glands interferes seriously With 
nutrition, and the patients are puny, wasted, and amende. The abdomen is v 
enlarged and tympanitic; diarrhoea is a constant feature; the stools are thin 
and offensive. There is moderate fever, but the general wasting and debility 
are the most characteristic features. The enlarged glands can not often be 
felt, owing to the distended condition of the bowels. These cases are often 
spoken of as consumption of-ilia bowels, but in a majority of them the intes¬ 
tines do not present tuberculous lesions. In a considerable number of the 
cases of tabes mesenterica the peritoneum is also involved, and in such the 
■abdomen is large and hard, and nodules may be felt. 

In adults tuberculous disease of the mesenteric glands may occur as a 
primary affection, or in association with pulmonary disease. Large tumors 
may exist without tuberculous disease in the intestines or in any other part. 

2. Tuberculosis of the Serous Membranes. 

General Serous Membrane Tuberculosis (Polyorrhomenitis). —The 
serous membranes may bo chiefly involved, simultaneously or consecutively, 
presenting a distinctive and readily recognizable clinical type of tuberculosis. 
There are three groups of cases. First, those in which an acute tuberculosis 
of the peritonaeum and pleurae occurs rapidly, caused by local disease of the 
tubes in women, or of the mediastinal or bronchial lymph-glands. Secondly, 
cases in which the disease is more chronic, with exudation into both perito¬ 
naeum and pleurae, the formation of cheesy masses, and the occurrence of ulcer¬ 
ative and suppurative processes. Tiddly, there are cases in which the pleuro¬ 
peritoneal affection is still more chronic, the tubercles hard and fibroid, the 
. membranes much thickened, and with little or no exudate. In any one of 
‘these three forms the pericardium may be involved with the pleurae and peri- 

a um. It is important to bear in mind that there may be in these cases 
isceral tuberculosis. 

1 Tuberculosis oe the Pleura.— 1 . Acute tuberculous pleurisy. It is dif¬ 
ficult in the present state of our knowledge to estimate the proportion of 
instances of acute pleurisy due to tuberculosis (see Acute Pleurisy). The 
cases are rarely fatal. Here, too, therWure three groups of cases: (a) Acute 
tuberculous pleurisy with subsequent ehrohic course. (5) Secondary and ter¬ 
minal forms of acute pleurisy (these are not uncommon in hospital practice). 
And (c^ « form of acute tuberculous suppurative pleurisy. A considerable 
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number of the purulent pleurisies, designated as latent and chronic, are 
caused by tubercle bacilli, but the fact is not so widely recognized that there 
is fttiacute, ulcerative, and suppurative disease which may run a very rapid 
eflunte. The pleurisy sets in abruptly, with pain in the side, fever, cough, and 
sometimes with a chill. There may be nothing to suggest a tuberculous pro¬ 
fess, and the subjeet may have a fine physique and come of healthy stock. 
E The subacute and chronic tuberculous pleurisies are morb common. The 
tergest group of cases comprises those with sero-fibrinous effusion. The onset 
RSnsidinus, the true character of the disease is frequently overlooked, and in 
liiSaost every instance there are tuberculous foci in the lungs and in the bron- 
Jpul glands. These are cases in which the termination is often in pulmonary 
tuberculosis or general miliary .tuberculosis. In a few cases the exudate 
becomes purulent. 

i An d, lastly,, there is a chronic ad hesi ve pleuri sy, a primary proliferative 
’forpi whioh ia nf long standing, may loud to very great thickening Of tfalTTfiem- 
brane, and sometimes to invasion of the lung. 

Secondary tuberculous pleurisy is very common. The visceral layer is 
always involved in pulmonary tuberculosis. Adhesions usually form and a 
chronic pleurisy results, which may be simple, but usually tubercles are scat¬ 
tered through the adhesions. An acute tuberculous pleurisy may result from 
direct extension. The fluid may be sero-fibrinous or hemorrhagic, or may 
become purulent. And, lastly, a very common event in pulmonary tubercu¬ 
losis is the perforation of a superficial spot of softening, and the production 
of pyp-pneumothorax. 

The general symptomatology of these forms will be considered under dis¬ 
ease of the pleura. 

Tuberculosis oi’ the Pericabdium. —Miliary tubercles may occur as a 
part of a general infection, but the term is properly limited to those cases 
in which, either as a primary or secondary process, there is extensive disease 
of the membrane. Tuberculosis is not so common in the pericardium as in 
the_pleura and peritonaeum, but it is certainly more common than the litera¬ 
ture would lead us to suppose. George Norris found 82 instances among 
1,780 post mortems in tuberculous subjects. , 

We may recognize four groups of cases: First, those in which the condi¬ 
tion is entirely latent, and the disease is discovered accidentally in individuals 
who have died of other affections or of chronic pulmonary tuberculosis. 

second group, in which the symptoms are those of cardiac insufficiency 
following the dilatation and hypertrophy consequent upon a chronic adhesive 
pericarditis. The symptoms are those of cardiac dropsy, and suggest either 
idiopathic hypertrophy and dilatation, or, if there is a loud blowing systolic 
murmur at die apex, mitral valve disease, either insufficiency or stenosis. 
There are cases of adherent pericardium in which a bruit is heard dkich 
resembles the rumbling presystolie murmur (T. Fisher). The condition of 
adherent pericardium is usually overlooked. 

" In a third group the clinical picture is that of an acute tuberculosis, either 
general or with cerebro-spinal manifestations, which has had its origin from 
the tuberculous pericardium or tuberculous mediastinal lymph-glands. 

A fourth group, with symptoms of acute pericarditis, includes cases in 
which the affection is acute and accompanied with more or less exudation 
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of a aero-fibrinous, haemorrhagic, or purulent character. There majy be 
suspicion whatever of the tuberculous nature of the trouble. 

Tuberculosis of TUB Pebiton^um. —In connection with miliary aid, 
^chronic pulmonary'tuberculosis it is not uncommon to find the peritonaeum* 
studded with small gray granulations. They are constantly present on the 
serous surface of, tuberculous ulcers of the intestines. Apart from these con¬ 
ditions the membrane is often the seat of extensive tuberculous disease, which 
occurs in the following forms: 

(1) Acute miliary tuberculosis with sero-fibrinous or bloody exudation. 

(2) Chronic tuberculosis, characterized by larger growths, which tend to 
. caseate and ulcerate. The exudate is purulent or serotpmulent, and is often 

sacculated* 

(3) Chronic fibroid tuberculosis, which may be subacute from the onset, 
or which may represent the final stage of an acute miliary eruption. The 
tubercles are hard and pigmented. There is little or no exudation, and the 
Sfrous surfaces .axe -matted ,together by adhesions. 

The process may be primary and local, which was the case in 5 of 17 
post mortems. In children the infection appears to pass from the intestines, 
and in adults this is the source in the cases associated with chronic phthisis. 
In women the disease extends commonly from the Fallopian tubes. ..In at 
least 30 or 40 per cent of the instances of laparotomy in this affection reported 
•by gynecologists the infection was from them. The prostate or the sem¬ 
inal vesicles may be the starting-point. In many cases the peritonaeum is 
involved with the pleura and pericardium, particularly with the former 
membrane. 

It is interesting to note that certain morbid conditions of the abdominal 
organs predispose to the development of the disease; thus patients with cirrho¬ 
sis of the liver very often die of an acute tuberculous peritonitis. The fre¬ 
quency with which the condition is met with in operations upon ovarian 
tumors has been commented upon by gynaecologists. Many cases have fol¬ 
lowed trauma of the abdomen. A very interesting feature is the occurrence 
of tuberculosis in hernial sacs. The condition is not very uncommon. In a 
. ^majority of the instances it has been discovered accidentally during the oper- 
v ation for radical cure or for strangulation. In 7 instances the sac alone was 
involved. 

It is generally stated that males are attacked oftencr than females, but 
$'■ in the collected statistics I find the cases to be twice as numerous in females 
i; ' as in males; in the ratio, indeed, of 131 to 60. • 

Tuberculous peritonitis occurs at all ages. It is common in children asso¬ 
ciated with intestinal and mesenteric disease. The incidence is most fre¬ 
quent between the ages of twenty and forty. It may occur in advanced life. 
In one of my cases the patient was eighty-two years' of age. Of 357 cases 
collected by me from the literature, there were under ten years, 27; between 
ten and twenty, 75; from twenty to thirty' 87; between' thirty and forty, 71; 
from forty to fifty,'61; from fifty to sixty, 19; from sixty to seventy, 4; 
above seventy, 2. In America it is more common in the negro than in the 
white race. More blacks than whites, 77 to 70,' were admitted to the Johns 
Hopkins Hospital (Hamman). 

Symptoms. —In certain special features the tuberculous varies consider- 
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ably from other forms of peritonitis. It presents a symptom-complex of 
extraordinary diversity. 

In the first place, the process may be latent and met with accidentally 
in the operation for hernia or for ovarian tumor. The acute onset is not 
uncommon. Four cases in our records were diagnosed appendicitis, two acute 
cholecystitis, and six had symptoms of intestinal obstruction, in two of these 
coming on with great abruptness (Hamman). The cases have been mistaken 
for strangulated hernia. Other cases set in acutely with fever, abdominal 
tenderness, and the symptoms of ordinary acute peritonitis. Cases with a 
i.slow onset, abdominal tenderness, tympanites, and low continuous fever are 
'often mistaken for typhoid fever. 

Ascites is frequent, but the effusion is rarely large. It is sometimes luem- 
Orrhagic. In this form the diagnosis may rest between an acute miliary 
cancer, cirrhosis of tire liver, and a chronic simple peritonitis—conditions 
Which usually offer no special difficulties in differentiation. A most impor¬ 
tant point is the simultaneous presence of a pleurisy. The tuberculin test 
may be used. Tympanites may be present in the very acute cases, when it 
is due to" loss of tone in the intestines, owing to inflammatory infiltration; or 
it may occur in the old, long-standing cases when universal adhesion has taken 
place between the parietal and visceral layers. Fever is a marked symptom 
in the' acute cases, and the temperature may reach 103° or 104°. In many 
instances the fever is slight. In the more chronic cases subnormal tempera¬ 
tures are common, and for days the temperature may not rise above 97°, and 
the morning record may be as low as 95.5°. An occasional symptom is pig¬ 
mentation of the skin, which in some eases has led to the diagnosis of Addi¬ 
son’s disease. A striking peculiarity of tuberculous peritonitis is the fre¬ 
quency with which the condition either simulates or is associated with tumor. 
This may be: 

(а) Omental, due to .puckering and rolling of this membrane until it 
forms an elongated firm mass, attached to the transverse colon and lying 
athwart the upper part of the abdomen. This cord-like structure is. found 
also with cancerous peritonitis, but is much more common in tuberculosis. 
Gairdner has called special attention to this form of tumor, and in children 
has seen it undergo gradual resolution. A resonant percussion note may 
sometimes be elicited above the mass. Though usually situated near the 
umbilicus, the omental mass may form a prominent tumor in the right iliac 
region. 

(б) Sacculated exudation, in which the effusion is limited and confined 
by adhesions between the coils, the parietal peritonaeum, the mesentery, and 
the abdominal or pelvic organs. This encysted exudate is most common in 
the middle zone, and has frequently been mistaken fo r ovarian tumor. It may 
occupy the entire anterior portion of the peritonaeum, or there may be a more 
limited saccular exudate on one side or the other. Within the pelvis it is 
associated with disease of the Fallopian tubes. Eighteen cases in the gyneco¬ 
logical wards (J. H. H.) were operated upon for pyosalpinx (Hamman). 

(c) In rare cases the tumor formations may be due to great retraction 
or thickening of the intestinal coils. The small intestine is found short¬ 
ened, the walls enormously thickened, and the entire coil may form a firm 
knot close against the spine, giving on examination the idea of a solid jnass. 
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Not the small intestine only, but the entire bowel from the auoaenum w 
rectum, has been found forming such a hard nodular tumor. 

(d) Mesenteric glands, which occasionally form very large, tumonja* 
masses, more commonly found in children than in adults. This conditpK 
may be confined to the abdominal glands. Ascites may coexist. The coofij 
tion must be distinguished from that in children, in which) with ascites' 4 ® 
tympanites—sometimes both—there can be felt irregular nodular masses, dij| 
to large caseous formations between the intestinal coils. No doubt in a con¬ 
siderable number of cases of the so-called tabes mesenterica, particularly in 
those with enlargement and hardness of the abdomen—the condition which 
the French call can-eau —there is involvement also of the peritonaeum. 

The diagnosis of these peritoneal tumors is sometimes very difficult. The 
omental mass is a loss frequent source of error than any other; but, as already 
mentioned, a similar condition may occur in cancer. The most important 
problem is the diagnosis of the saccular exudation from ovarian tumor. In 
fully one-third of the recorded cases of laparotomy in tuberculous peritonitis, 
the diagnosis of cystic ovarian disease had been made. The most suggestive 
points for consideration are the history of the patient and the evidence of 
old tuberculous lesions. The physical condition is not of much help, as in 
many instances the patients have been robust and well nourished.. Irregular 
febrile attacks, gastro-intestinal disturbance, and pains are more common 
in tuberculous disease. Unless inflamed there is usually not much fever with 
ovarian cysts. Thejocaljigns. are very deceptive, and in certain cases have 
conformed in every particular to those of cystic disease. The outlines in sac¬ 
cular exudation are rarely, so well defined. The position and form may be 
variable, owing to alterations in the size of the coils of which in parts the 
walls are composed. Nodular cheesy masses may sometimes be felt at the 
periphery. Depression of the vaginal wall is mentioned as occurring in 
encysted peritonitis; but it is also found in ovarian tumor. Lastly, the con¬ 
dition of the Fallopian tuboB, of the lungs and the pleura;, should be thor¬ 
oughly examined. The association of salpingitis with an ill-defined anoma¬ 
lous mass in the abdomen should arouse suspicion, as should also involvement 
of the pleura, the apex of one lung, or a testis in the male. 

iw. Pulmonary Tuberculosis ( Phthisis, Consumption). 

Three clinical groups may be conveniently recognized: (1) tuber.culo- 
pneumoryfi phthisis —acute phthisis; (2) chronic ulcerative phthisis; and (3) 
fibroid phthisis. 

According to the mode of infection there are two distinct types of lesions: 

(a) When the bacilli reach the lungs through the blood-vessels or lym¬ 
phatics the primary lesion is usually in the tissues of the alveolar walls, in 
the capillary vessels, the epithelium of the air-cells, and in the connective- 
tissue framework of the septa. The irritation of the bacilli produces, within 
a few days, the small, gray miliary nodules, involving several alveoli and con¬ 
sisting largely of round, cuboidal, uninuclear epithelioid cells. Depending 
upon the number of bacilli which reach the lung in this way, either a localized 
or a general tuberculosis is excited. The tubercles may be uniformly scat- 
* tered through both lungs and form a part of a general miliary tuberculo- 
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B they may be confined to the lungs, or even in great part to one lung, 
inges which the tubercles undergo have already been referred to. The 
stages may be: (1) Arrest of the process of cell division, gradual 
9 of the tubercle, and ultimately complete fibroid transformation. 
■Sfiatioa-of the centre of the tubercle, extension at the periphery by 
ation of the epithelioid and lymphoid cells, so that the individual 
tubercles or small groups become confluent and form diffuse areas which 
undergo caseation and softening. (3) Occasionally as a result of intense 
infection of a localized region through the blood-vessels the tubercles are 
thickly set. The intervening tissue becomes acutely inflamed, the air-cells 
are filled with the products of a desquamative pneumonia, and many lobules 
are involved. 

(6) When the bacilli reach the lung through the bronchi—inhalation or 
aspiiatiaa-iuberculosis—the picture differs. The smaller bronchi anil bron¬ 
chioles are more extensively affected; the process is not confined to single 
groups of alveoli, but has a more lobular arrangement, and the tuberculous 
masses from the outset are larger, more diffuse, and may in some cases involve 
an entire lobe or the greater part of a lung. It is in this mode of infection 
that wo see the characteristic peri-bronchial granulations and the areas of 
the so-called nodular broncho-pneumonia. These broncho-pneumonic areas, 
with on the one hand caseation, ulceration, and cavity formation, and on the 
other sclerosis and limitation, make up the essential elements in the anatom¬ 
ical picture of tuberculous phthisis. 

1. Acute Pneumonic Tuberculosis of the Lungs. 

This form, known also by the name of galloping consumption, is met with 
both in children and adults. In the former many of the cases are mistaken 
for simple broncho-pneumonia. 

Two .types may be recognized, the pneumonic and broncho-pneumonic. 
The Pneumonic Form.—In the pneumonic form one lobe may be involved, 
or in some instances an entire lung. The organ is heavy, the affected portion 
airless; the pleura is usually covered with a thin exudate, and on section the 
picture resembles closely that of ordinary hepatization. The fallowing is an 
extract from the post-mortem report of a case in which death occurred twenty- 
nine days after the onset of the illness, having all the characters of an acute 
pneumonia: “Left lung weighs 1,500 grammes (double the weight of the 
other organ) and is heavy and airless, crepitant only at the anterior margins. 
Section shows a small cavity the size of a'walnut at the apex, about which 
are scattered tubercles in a consolidated tissue. The greater part of the lung 
presents a grayish-white appearance due to the aggregation of tubercles which 
in some places have a continuous, uniform appearance, in others are sur¬ 
rounded by an injected and consolidated lung-tissue. Toward the margins of 
the lower lobe strands of this firm reddish tissue separate' amende, dry areas. 
There are in the right lung three or four small groups of tubercles but no 
caseous masses. The bronchial glands are not tuberculous.” Here the intense 
local infection was due to the small focus at the apex of the lung, probably an 
aspiration process. 

Only the most careful inspection may reveal the presence of miliary tuber¬ 
cles, or the attention may be arrested by the detection of tubercles in the other 
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lung or in the bronchial glands. The jgiflcessLmay, involve only one.lobe. 
There may be older aTefls which are of a peculiarly yellowish-white.>color and 
distinctly caseous. The most remarkable picture is presented by .eases of this 
kind in which the disease lasts for some months. A lobe or aa-antira*lung 
may be enlarged, firm, airless throughout, and converted into a dry, yellowish- 
white, cheesy substance. Cases are met with in which the entire lung frQjte 
apex to base is in this condition, with perhaps only a small, narrow areaW ' 
air-containing tissue on the margin. More commonly, if the case has lastly, 
for two or three months, rapid softening has taken place at the apex withf 
extensive cavity formation. 

Males are much more frequently attacked than females. Of my series of 
15 cases, 11 were in males. The onset was acute in 13, with a chill in 9. Ba¬ 
cilli were found in the sputum in one case as early as the fourth day. Fraenkel 
and Troje believe that the cases are of bronchogcnous origin, due to infection 
from a small focus somewhere in the lung. They found tubercle bacilli alone 
in 11 of their 12 cases. Tendeloo reports a fatal case on the sixth day, and 
regards the infection as sometimes hematogenous. 

Symptoms.— The attack sets in abruptly with a chill, usually in an indi¬ 
vidual who has enjoyed good health, although in many cases the onset has 
been preceded by T exposure to cold, or there have been debilitating circum¬ 
stances. .'The temperature rises rapidly after the chill, there are .pain in the 
side, and cough, with at first mucoid, subsequently rusty-colored expectora¬ 
tion which may contain tubercle bacilli. The dyspnoea may become extremo 
and the patient may have suffocative attacks. The physical examination shows 
involvement of one lobe or of one lung, with signs of consolidation, dulness, in¬ 
creased fremitus, at first feeble or suppressed vesicular murmur, tend subse¬ 
quently well-marked bronchial breathing. The upper or lower lobe may be 
involved, or in some cases the entire lung. 

At this time, as a rule, no suspicion enters the mind of the practitioner 
that the case is anything but one of frank lobar pneumonia. Occasionally 
there may be suspicious circumstances in the history of the patient or in his 
family; but, as a rule, no stress is laid upon them in view of the intense and 
characteristic«mode of onset. Between the eighth and tenth day, instead 
of the expected crisis, the condition becomes aggravated, the temperature is 
irregular, and the pulse more rapid. There may be sweating, and the expec¬ 
toration becomes muco-purulent and greenish in color—a point of special 
importance, to which Traube called attention. Even in the second or third, 
week, with the persistence of these symptoms, the physician tries to console 
himself with the idea that the case is one of unresolved pneumonia, and that 
all will yet be well. Gradually, however, the severity of the symptoms, the 
presence of physical signs indicating softening, the existence of elastic tissue 
^and tubercle bacilli in the sputa present the mournful proofs that the case is 
one of acute pneumonic phthisis. Death may occur on the sixth day, as in 
a case of Tendeloo. The earliest death in my series was on the thirteenth day. 
A majority of the cases drag on, and death does not occur until the third 
month. In a few cases, even after a stormy onset and active course, the symp¬ 
toms subside and the patient passes into the chronic stage. 

Duewosis.—Waters, of Liverpool, who gave an admirable description of 
.these cases, called attention to the difficulty in distinguishing them from ordi- 
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nary pneumonia. Certainly the mode of onset affords no criterion whatever. 
,A healthy, robust-looking young Irishman, a eab-driVer, who had been kept 
waiting on a cold, blustering night until three in the morning, was seized the 
next afternoon with a violent chill, and the following day was admitted to 
my wards at the University Hospital, Philadelphia. He was made the sub¬ 
ject of a clinical lecture on the fifth day, when there was absent no single 
feature in history, symptoms, or physical signs of acute lolJar pneumonia of 
the right upper lobe. It was not until ten days later, when bacilli were found 
in his expectoration, that we were made aware of the true nature of the case. 
IJajpw.of no criterion by which cases of this kind can be distinguished in the 
early stage. A point to which Traube called attention, and which is also 
referred to as important by IHrard and Cornil, is the.absence of breath-sounds 
in the consolidated region; but this, I am sure, does not hold good in all cases. 
The tubular breathing may be intense and marked as early as the fourth day; 
and again, how common it is to have, as one of the earliest and most suggestive 
symptoms of lobar pneumonia, suppression or enfeeblement of the vesicular 
murmur 1 In many eases, however, there are suspicious circumstances in the 
onset: the patient has been in bad health, or may have had previous pulmo¬ 
nary trouble, or there are recurring chills. Careful examination of the sputa 
and a study of the physical signs from day to day can alone determine the 
true nature of the case. In one of my cases the bacilli were found on the 
fourth day. A point of some moment is the character of the fever, which 
in true pneumonia is more continuous, particularly in severe cases, whereas 
in this form of tuberculosis remissions of 1.5° or 2° are not infrequent. 

Acute tuberculous broncho-pneumonia is more common, particularly in 
children, and forms a majority of the eases of phthisis fiorida, or “ galloping 
consumption.” It is an acute caseous broncho-pneumonia, starting in the 
smaller tubes, which become blocked with a cheesy substance, while the air- 
cells of the lobule are filled with the products of a catarrhal pneumonia. In 
the early stages the areas have a grayish-red, later an opaque-white, caseous 
appearance. By the fusion of contiguous masses an entire lobe may be ren¬ 
dered nearly solid, but there can usually be seen between the groups areas of 
crepitant air tissue. This is not an uncommon picture in the acute phthisis 
of adults, but it is still more frequent in children. The following is an ex¬ 
tract from the post-mortem report of a case on a child aged four months, 
who died in the sixth week of illness: “ On section, the right upper lobe 
is occupied with caseous masses from 5 to 12 mm. in diameter, separated 
from each other by an intervening tissue of a deep-red color. The bronchi are 
filled with cheesy substance. The middle and lower lobes are studded with 
tubercles, many of which are becoming caseous. Toward the diaphragmatic 
surface of the lower lobe there is a small cavity the size of a marble. The 
left lung is more crepitant and uniformly studded with tubercles of all sizes, 
some as large as peas. The bronchial glands are very large, and one contains 
a tuberculous abscess.” 

There is a form of tuberculous aspiration pneumonia, to which Baumler 
has called attention, occurring as a sequence of hjemoptysis, and due to the 
aspiration of blood and the contents of pulmonary cavities into the finer tabes. 
There are fever, dyspncea, and signs of a diffuse broncho-pneumonia, some 
of these cases run a very rapid course, and are examples of galloping consump- 
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tion following haemoptysis. This accident may occur not only early 
disease, but may follow haemorrhage in a well-marked pulmonary tubereplaflBgj 
In children the enlarged bronchial glands usually surround the rooi^g^ 
the lung, and even pass deeply into the substance, and the lobules are oJ9| 

involved by direct contact. jg®| 

In other casps the caseous broneho-pneumonia involves groups of ayjgtp 
or lobules in different portions of the lungs, more commonly at both : a|WB| 
forming areas from 1 to 3 cm. in diameter, The size of the mass depeil^v 
largely upon that of the bronchus involved. There are cases Which probaHjr 
should come in this category* in which, with a history of an acute illness of 
from four to eight weeks, the lungs are extensively studded with large gray 
tubercles, ranging in size from 5 to 10 mm. Tn some instances there are 
cheesy masses the size of a cherry. All of these arc grayish-white in color, 
distinctly cheesy, and between the adjacent ones, particularly in the lower 
lobe, there may be recent pneumonia, or the condition of lung which has been 
termed splenization. I n a case of this kind at the Philadelphia Hospital jleath 
plptw nhnnf ttip piq ht.h week from the abrupt onset of the illness, with 
hnmorrhage. There were no extensive areas of consolidation, but the cheesy 
nodules were uniformly scattered throughout both lungs. No softening had 
taken plticG. 

Secondary infections are not uncommon; but Prudden was able to show 
that the tubercle bacillus could produce not only distinct tubercle nodules, 
but also the various kinds of exudative pneumonia, the exudates varying in 
appearance in different cases, which phenomena occurred absolutely without 
the intervention of other organisms. The fact that these latter had not sub¬ 
sequently crept in was shown by cultures at the autopsy on the affected animal. 

Symptoms. —The symptoms of acute broncho-pneumonic phthisis are very 
variable. In adults the disease may attack persons in good health, but over-' 
worked or “run down” from any cause. Hemorrhage initiates the attack 
in a few cases. There may be repeated chills; the temperature is high, the 
pulse rapid, and the respirations are increased. The loss of flesh and strength 
is very striking. 

The physical signs may at first be uncertain and indefinite, but finally 
there are areas of impaired resonance, usually at the apices; the breath- 
sounds are harsh and tubular, with numerous rales. The. s put a may early 
show e lastic tiss ue and t ubercle baci lli. In the acute cases, within three weeks, 
the patient may be in a marked typhoid state, with delirium, dry tongue, and 
high fever. Death may occur within three weeks. In other cases the onset 
is severe, with high fever, rapid loss of flesh and strength, and signs of exten¬ 
sive unilateral or bilateral disease. Softening takes place; there are sweats 
phllla , and progressive emaciation, and all the features of phthisis florida 
Six or eight weeks later the patient may begin to improve, the fever lessens 
the general symptoms abate, and a case which looks as if it would certainly 
terminate fatally within a few weeks drags on and becomes chronic. 

In children the disease most commonly follows the infectious diseases, 
particularly measles and whooping-cough.* The profession is gradually recog- 
nixing the fact that a majority of all such cases are tuberculous. At least 
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■ ie tuberculous broncho-pneumonias may bo recognized. In 
is taken ill suddenly while teething or during convales- 
the temperature rises -rapidly, the cough is severe, and 
of consolidation at one or both apices with rales. Death 
few days, and the lung shows areas of broneho-pncumonia, 
nd there scattered opaque grayish-yellow nodules. Macro- 
tion- does not look tuberculous, but-histologically inllmry 
icilli may be found. Tubercles are usually present in the 
broncHiaFglahds, but Hio appearance of the bronchorpiumiivonia »»«y ^ ex¬ 
c eedingly deceptiv e, and it may require careful microscopical examination to 
determine its tuberculous character. The second group is represented by the 
case of-the child previously quoted, which died at the sixth week with the 
ordinary jgymptoms of severe broncho-pncumouia. And the third group is 
that in which, cfurlng^tbe convaTcscencc from an infectious disease, the child 
is taken ill with fever, cough, and shortness of breath. The severity of the 
symptoms abates within the first fortnight; but there is loss of flesh, the gen¬ 
eral condition is bad, and the physical examination shows the presence of 
scattered riles throughout the lungs, and here and there areas of defective 
resonance. The child has sweats, the fever becomes hectic in character, and 
in many cases the clinical picture gradually passes into that of chronic 
phthisis. 

2. Chronic Ulcerative Tuberculosis of the Lungs. 


TJnder this heading may be grouped the great majority of cases of pul¬ 
monary tuberculosis, in which the lesions proceed to ulceration and softening, 
and ultimately produce the well-known picture of chronic phthisis. At first 
a strictly tuberculous affection, it ultimately becomes, in a majority of cases, 
a mixed disease, many of the most prominent symptoms of which are due to 
septic infection from purulent foci and cavities. 

Morbid Anatomy.—Inspection of the lungs in a case of chronic phthisis 
shows a remarkable variety of lesions, comprising nodular tubercles, diffuse 
tuberculous infiltration, caseous masses, pneumonic areas, cavities of various 
sizes, with changes in the pleura, bronchi, and bronchial glands. 

1. The Distribution of the Lesions. —For years it has been recognized 
that the most advanced lesions are at the apices, and that the disease pro¬ 
gresses downward, usually more rapidly in one of the lungs. This general 
statement, which has passed current in the text-books ever since the masterly 
description of Laennec, has been carefully elaborated by Kingston Fowler, 
who finds that the disease in its onward progress through the lungs follows, 
in a majority of the cases, distinct routes. In the upper lobe the primary 
lesion is not, as a rule, at the extreme apex, but from an inch to an inch and 
a half below the summit of the lung, and nearer to the posterior and external 
borders. The lesion here tends to spread downward, probably from inhala¬ 
tion of the virus, and this -accounts for the frequent circumstance that exami¬ 
nation behind, in the supra-spinous fossa, will give indications of disease before 
any evidences exist at the apex in front. Anteriorly this initial focus corre¬ 
sponds tb a spot just below the centre of the clavicle, and the direction of 
extension in front is along the anterior aspect of the upper lobe, along a line 
running about an inch and a half from the inner ends of the first, second. 
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and third interspaces. . A second less common site of the primary leshWin 
the apex “ corresponds bn the chest wall with the first and second intfirs®es 
below the outer third of the clavicle.” The extension is downward, sdTpat 
the outer part of the upper lobe is chiefly involved. 

In the middle lobe of the right lung the affection usually follows disease 
of the upper lofye on the same side. In the involvement of the lower lobe 
the first secondary infiltration is about an inch to an inch and a half 
the posterior extremity of its apex, and corresponds on the chest watt J 
jspot opposite the fifth dorsal spine. This involvement is of the great 
Iportance clinically, as “ in the great majority of cases, when the physical i 
lpf the disease at the apex are sufficiently definite to allow of the diagnosis 
phthisis being made, the lower lobe is already affected.” Examination, there-' 1 
lore, should be made carefully of this posterior apex in all suspicious cases. 
In this situation the lesion spreads downward and laterally along the line 
of the interlobular septa, a line which is marked by the vertebral border 
of the scapula, when the hand is placed on the opposite scapula and the 
elbow raised above the level of the shoulder. Once, present in an apex, the 
disease usually extends in time to the opposite upper lobe; but not, as a 
rule, until the apex of the lower lobe of the lung first affected has been 
attacked. 

Of 427 cases above mentioned, the right apex was involved in 172, the 
left in 130, both in 111. 

Lesions of the base may be primary, though this is rare. Percy Kidd 
makes the pr oportio n of ^ basic, to apical-phthisis 1 to 500, a smaller number 
than existed in my series. In very chronic cases there may be arrested lesions 
at the apex and more recent lesions at the base. 

2. SUMMAUY OF THE LESIONS IN ChKONIC UlCEBATIVE PlITHISIS.— 
(a) Miliary. Tubercles .—They have one of two distributions: (1) A dissemi¬ 
nation duo to aspiration of tuberculous material, the tubercles being situated 
in the air-cells or the walls of the smaller bronchi; (2) the distribution due 
to dissemination of tubercle bacilli by the lymph current, the tubercles being 
scattered about the old foci in a radial manner—the secondary crop of Laen- 
nec. Much more rarely there is a scattered dissemination from infection here 
and there of the smaller vessels, the tubercles then being situated in the vessel 
walls. Sometimes, in cases with cavity formation at the apex, the greater 
part of the lower lobes presents many groups of firm, sclerotic, miliary tuber¬ 
cles, which may indeed form the distinguishing anatomical feature—a chronic 
miliary tuberculosis. 

(6) Tuberculous Broncho-pneumonia .—In a large proportion of the cases 
of chronic phthisis the terminal bronchiole is the point of origin of the process, 
consequently we find the smaller bronchi and their alveolar territories blocked 
with the accumulated products of inflammation in all stages oi.jweation. 
At an early period a cjoss-section of an arc&jjf tuberculous broncho-pneumonia 
giy& the most characteristic appearance. The central bfonchibleTs 'seen as 
a small orifice, or it is plugged with cheesy contents, while surrounding it is 
a caseous nodule, the so-called peribronchial tubercle. The longitudinal sec¬ 
tion has a somewhat dendritic or foliaccous appearance. The condition of the 
picture depends much upon the slowness or rapidity with which the process 
has advanced. The following changes may occur: 
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Uieeration .—When the caseation takes place rapidly or ulceration occurs 
in the bronchial wall, the mass may break down and form a small cavity. 

Sclerosis .—In other instances the process is more chronic, and fibroid 
changes gradually produce a sclerosis of the affected area. The sclerosis may 
he confined to the margin of the mass, forming a limiting capsule, within 
which is a uniform, firm, cheesy substance, in which lime salts are often 
deposited. This represents the healing of one of these areas of caseous 
broncho-pneumonia. It is only, however, when complete fibroid transforma¬ 
tion or calcification has occurred that we can really speak of healing. In 
many instances the colonies of miliary tubercles about these masses show 
that the virus is still active in them. Subsequently, in ulcerative processes, 
these calcareous bodies—lung-stones, as they are sometimes called—may be 
expectorated. 

(c) Pneumonia .—An important though secondary place is occupied by 
inflammation of the alveoli surrounding the tubercles, which become filled with 
epithelioid cells. The consolidation may extend for some distance about 
the tuberculous foci and unite them into areas of uniform consolidation. 
Although in some instances this inflammatory process may be simple, in 
others it is undoubtedly specific. It is excited by the tubercle bacilli and is 
a manifestation of their action. It may present a very varied appearance; 
in some instances -resembling closely ordinary red hepatization, in others 
being more homogeneous and infiltrated, the so-called infiltration tuberculeuse 
of Laannec. In other cases the contents of the alveoli undergo fatty degen¬ 
eration, and appear on the cut surface as opaque white or yellowish-white 
bodies. In early phthisis much of the consolidation is due to this pneumonic 
infiltration, which may surround for some distance the smaller tuberculous 
foci. 

(d) Cavities .—A vomica is a cavity in the lung tissue, produced by necro¬ 
sis and ulceration. The process usually begins in the wall of the bronchus in 
a tuberculous area. Dilatation is produced by retained secretion, and necrosis 
and ulceration of the wall occur with gradual destruction of the contiguous 
tissues. By extension of the necrosis and ulceration the cavity increases, con¬ 
tiguous ones unite, and in an affected region there may be a series of small 
excavations communicating with a bronchus. In nearly all instances the pro-, 
cess extends from the bronchi, though it is possible for necrosis and softening 
to take place in the centre of a caseous area without primary involvement of 
the bronchial wall. Three forms of cavities may be recognized. 

The fresh ulcerative, seep in acute phthisis, in which there is no limiting 
membrane, but the walls are made up of softened, necrotic, and caseous 
masses. .A small vomica of this sort, situated just beneath the pleura, may 
rupture and cause pneumothorax. In cases of acute tuberculo-pneumonic 
phthisis they may be large, occupying the greater portion of the upper lobe. 
In the chronic ulcerative phthisis, cavities of this sort are invariably present 
in those portions of the lung in which the disease is advancing. At the 
apex there may be a large old cavity with well-defined walls, while at the 
anterior margin of the upper lobes, or in the apices of the lower lobes, there 
are recent ulcerating cavities communicating with the bronchi. 

Cavities with Well-defined Walls .—A majority of the cavities in the 
chronic form of phthisis have a well-defined limiting membrane, the inner 



320 


SPECIFIC INFECTIOUS DISEASES. 


surface of which constantly produces pus. The walls are crossed By ,t 
ultB which represent remnants of bronchi and blood-vessels. Even the « 
with the well-defined walls extend gradually by a slow necrosis and deaj 
tion of the contiguous lung tissue. The, contents are usually purulent,, 
ilar in character to the grayish nummular sputa coughed up by phthnj 
patients. Not infrequently the membrane is vascular or it may be hof 
rhagic. Occasionally, when gangrene has occurred in the wall, the con* 
are horribly foetid. These cavities may occupy the greater portion of 
apex, forming an irregular series which communicate with each othe& 
with the bronchi, or the entire upper lobe except the anterior margin^ 
be excavated, forming a tliin-walled cavity. In rare instances the proeasA 
proceeded to total excavation of the lung, not a remnant of which rental 
except perhaps a narrow strip at the anterior margin. In a case of this hind,. , 
in a young girl, the cavity held 40 fluid ounces, in another 42 ounces, v 

Quiescent Cavities. —When quite small and surrounded by dense cicatricial 
tissue communicating with the bronchi they form the cicatrices fistuleuses of . 
Laennec. Occasionally one apex may be represented by a series of these small 
cavities, surrounded by dense fibrous tissue. The lining membrane of these 
old cavities may bo quite smooth, almost like a mucous membrane. Cavities 
of any size do not heal completely. _ 

Cases are often seen in which it has been supposed that'a cavity has healed; 
but the signs of excavation are notoriously uncertain, and there may be pec¬ 
toriloquy and cavernous sounds with gurgling resonant r&les in an area of 
consolidation close to a large bronchus. 

In the formation of vomica! the blood-vessels gradually become closed by 
an obliterating inflammation. They are the last structures to yield and may 
be completely exposed in a cavity, even when the circulation is still going on 
in them. Unfortunately, the erosion of a large vessel which has not yet been 
obliterated is by no means infrequent, and causes profuse and often fatal haem¬ 
orrhage. Another common event is the formation of aneurisms on the arte¬ 
ries running in the walls of cavities. These may be small, bunch-like dilata¬ 
tions, or they may form sacs the size of a walnut or even larger. Rasmussen, 
Douglas Potfell, and others have called attention to their importance in haem- 
optysis, under which section they are dealt with more fully. 

And, finally, about cavities of all sorts, the connective tissue grows, tend¬ 
ing to limit their extent. The thickening is particularly marked beneath the 
pleura, and in chronic cases an entire apex may be converted into a mass of 
fibrous tissue, enclosing a few small cavities. _ , , 

(e) Pleura. —Practically, in all cases of chronic phthisis the pleura is in¬ 
volved. Adhesions take place which may be thin and readily tom, or dense 
and firm, uniting layers of from 2 to 5 mm. in thickness. This pleurisy may 
be simple, but in many cases it is tuberculous, and miliary tubercles or case¬ 
ous masses are seen in the thickened membrane. Effusion is not at all infre¬ 
quent, either serous, purulent, or hajmorrhagic. Pneumothorax is a common 

accident. ' , 

(f) Changes in the smaller bronchi control the situation in the early stages 
of tuberculous phthisis, and play an important role throughout the disease. 
The process very often begins in the walls of the smaller tubes and leads to 
caseation, distention with products of inflammation, and broncho-pneumonia 
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lobules. In many cases the visible implication of the bronchus is an 
on upward of a process which has begun in the smallest bronchiole, 
ivolvement weakens the wall, leading to bronchiectasis, not an uncom- 
ent in phthisis. The mucous membrane of the larger bronchi, which is 
involved in a chronic catarrh, is more or less swollen, and in some 
ulcerated. Besides these specific lesions, they may be the sent, espe- 
in children, of inflammation due to secondary invasion,.most frequently 
micrococcus lanceolatus, with the production of a broncho-pneumonia. 
) The bronchial glands, in the more acute cases, are swollen and 
Us. Miliary tubercles and caseous foci are usually present. In cases 
ic phthisis the caseous areas are common, calcification may occur, 
f infrequently purulent softening. 

\hj ’Changes in the other Organs. —Of these, tuberculosis is the most com- 
hton.' In my series of autopsies the brain presented tuberculous lesions in 31, 
the spleen in 33, the liver in 12, the kidneys in 32, the intestines in G5, and 
the pericardium in 7. Other groups of lymphatic glands besides the bron¬ 
chial may be affected. 

Amyloid change is frequent in the liver, spleen, kidneys, and mucous mem¬ 
brane of the intestines. The liver is often the scat of extensive fatty infiltra¬ 
tion, which may cause marked enlargement. The intestinal tuberculosis 
occurs in advanced cases and is responsible in great part for the troublesome 
diarrhoea. 


j Endocarditis is not very uncommon, and was present in 12 of my post 
mortems and in 27 of Percy Kidd’s 500 cases. Tubercle bacilli have been 
found in the vegetations. Tubercles may be present on the endocardium, 
particularly of the right ventricle. 

The larynx is frequently involved, and ulceration of the vocal cords and 
destruction of the epiglottis are not at all uncommon. 

Modes of Onset.—We have already seen that tuberculosis of the lungs 
may occur as the chief part of a general infection, or may set in with symp¬ 
toms which closely simulate acute pneumonia. In the ordinary type of pul¬ 
monary tuberculosis the invasion is gradual and less striking, but presents 
an extraordinarily diverse picture, so that the practitioner is often led into 
error. Among the most characteristic modes of onset are the following: 

(a) Latent Types. —It is probable that many slight, ill-defined ailments 
are due to a local unrecognized tuberculosis of the lung. In the history of 
cases of phthisis such attacks are not infrequently mentioned. 

The disease makes considerable progress before there are serious symp¬ 
toms to arouse the attention of the patient. In workingmen the disease may 
even advance to excavation of an apex before they seek advice. It is not a 
little remarkable how slight the lung symptoms may have been. 

The symptoms may be masked by the existence of serious disease in other 
organs, as in the peritonaeum, intestines, or bones. 

(b) With .Symptoms of Dyspepsia and Anamia. —The gastric mode of 
onset is very common, and the early manifestations may be great irritability 
of. ihejstomach .with vomiting or a type of acid dyspepsia with eructations. 
In young girls (and in children) with this dyspepsia there is very frequently 
a pronounced chloro-anaemia, and the patient complains of palpitation of the 
heart, increasing weakness, slight afternoon fever, and amenorrheea. 
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(c) In a considerable number of eases the onset of pulmonary tuberculo¬ 
sis is with-symptems which suggest nyilarial fever. The patient has repeated 
paroxysms of chills, fevers, and sweats, which may recur with great regular¬ 
ity. In districts in which intermittents prevail there is no more common 
mistake than to confound the initial rigors of pulmonary tuberculosis with 
malaria. 

(d) Onset with Pleurisy. —The first symptoms may be a dry pleurisy over 
an apex, with persistent friction murmur. In other instances the pulmonary 
symptoms have followed an attack of pleurisy with effusion. The exudate 
gradually disappears, but the cough persists and the patient becomes fever¬ 
ish, and gradually signs of disease at one apex become manifest. About one- 
third of all cases of pleurisy with effusion subsequently have pulmonary 
tuberculosis. 

(e) With Laryngeal Symptoms. —The primary localization may be.in the 
larynx, though in a majority of the instances in which huskiness and laryn¬ 
geal symptoms, are the first noticeable features of the disease there are doubt¬ 
less foci already existing in the lung The group of cases in which for many 
months throat and larynx symptoms precede the graver manifestations of pul¬ 
monary phthisis is a very important one. 

(/) Onset with Uaimoptysis. —Frequently the very first symptom of the 
disease is a brisk hemorrhage from the lungs, following which the pulmonary 
symptoms may come on with great rapidity. In other cases the haemoptysis 
recurs, and it may bo months before the symptonjs become well established. 
In a majority of these cases the local tuberculous lesion exists at the date of 
the haemoptysis. 

(g) With Tuberculosis of the Cervico-axillary Glands. —Preceding the 
onset of pulmonary phthisis for months, or even for years, the lymph-glands 
of the neck or of the neck and axilla of one side may be enlarged. These cases 
are by no means infrequent, and they are of importance because of the latency 
of the pulmonary lesions. Nowadays, when operative interference is so com¬ 
mon, it is well to bear in mind that in such patients the corresponding apex of 
the lung may be extensively involved. 

(h) And, lastly, in by far the largest number of all cases the onset is with 
a bronchitis, or, as the patient expresses it, a neglected cold. There has been, 
perhaps, a liability to catch cold easily or the patient has been subject to naso¬ 
pharyngeal catarrh; then, following some unusual exposure, a cough begins, 
which may be frequent and very irritating. The examination of the lungs 
may reveal localized moist sounds at one apex and perhaps wheezing bronchitic 
rales in other parts. In a few cases the early symptoms are often suggestive 
of asthma with marked wheezing and diffuse piping rales. 

Symptoms.—In discussing the symptoms it is usual to divide the disease 
into-three, periods: the.first embracing the time of the growth and develop¬ 
ment of the tubercles; the second, when they soften; and the third, when 
there is a formation of cavities. Unfortunately, these anatomical stages 
can Hot be satisfactorily correlated with corresponding clinical periods, and 
we often find that a patient in the third stage with a well-marked cavity is in 
a far better condition and has greater prospects of recovery than a patient in 
tike first stage with diffuse consolidation. It is therefore better perhaps to 
.disregard them altogether. 
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inoe i i T . Sxmptoms.—Z’ at'ft in the chest may be early and troublesome 
at throughout. It is usually associated with pleurisy, and may be 
.stabbing,in character, and either constant or felt only during cough- 
- Perhaps the commonest situation is in the lower thoracic zone, though 
ome instances it is beneath the scapula or referred to the apex. The 
i may recur at long intervals. Intercostal neuralgia occasionally occurs 
he course of ordinary phthisis. * 

^t Gough is one of the earliest symptoms, and is present in the majority of 
fes from beginning to end. There is nothing peculiar or distinctive about 
. ^.t first dry and hacking, and perhaps scarcely exciting the attention of 
patient, it subsequently becomes looser, more constant, and associated with 
y, muco-purulent expectoration. In the early stages of the disease the 
cough is bronchial in its origin. When cavities have formed it becomes more 
paroxysmal, and is most marked in the morning or after a sleep. Cough is 
not constant symptom, however, and a patient may present himself with 
well-marked excavation at one apex who will declare that he has had little or no 
cough. So, too, there may be well-marked physical signs, dulness and moist 
sounds, without either expectoration or cough. Tn well-established cases the 
nocturnal paroxysms are most distressing and prevent sleep. The cough may 
be of such persistence and severity as to cause vomiting, and the patient 
becomes rapidly emaciated from loss of food—Morton’s cough (1’hlhisiologia, 
1689, p. 101). The laryngeal complications give a peculiarly husky quality 
to the cough, and when erosion and ulceration have proceeded far in the vocal 
cords the coughing becomes much less effective. 

Sput um. —His varies greatly in amount and character at the different 
stages of ordinary phthisis. There are cases with well-marked local signs 
at one apex, with slight cough and moderately high fever, without from day 
to day a trace of expectoration. So, also, there arc instances with the most 
extensive consolidation (caseous pneumonia), and high fever, but without 
enough expectoration to enable an examination for bacilli to be made. Tn the 
early stage of pulmonary tuberculosis the sputum is chiefly catarrhal and has 
a glairy, sago-like ap pearance, due to the presence of alveolar cells which have 
undergone the myeline degeneration. There is nothing distinctive or peculiar 
in this form of expectoration, which may persist for months without indicat¬ 
ing serious trouble. The earliest trace of characteristic sputum may show the 
presence of small grayish or greenish-gray purulent masses. These, when 
coughed up, are always suggestive and should be the portions picked out 
for microscopical examination. As softening comes on, the expectoration 
becomes more profuse and purulent, but may still contain a considerable 
quantity of alveolar epithelium. Finally, when cavities exist, the sputa 
assume the so-called {uiaunular form; each mass is isolated, flattened, 
greenish-gray in color, quite airless, and, when spat into water, sinks to 
the bottom. 

By the microscopical examination of the sputum wc determine whether 
the process is tuberculous, and whether softening has occurred. For tubercle 
bacilli the Ehrlich-Weigert method is the best. The bacilli are seen ns elon¬ 
gated, slightly curved, red rods, sometimes presenting a beaded appearance. 
They are frequently in groups of three or four, but. the number varies consid¬ 
erably. Only one or two may be found in a preparation, or, in some instances. 
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they are so abundant that the entire field is occupied. Repeated examinations 
may be necessary. 

The continued presence of tubercle bacilli in the sputum is an infallible in¬ 
dication of the existence of tuberculosis. 

One or two may possibly be due to accidental inhalation. A number may 
come from a spot of softening 3 by 3 cm. In the nummular sputa of later 
stages the bacilli are very abundant. 

Elastic tissue may be derived from the bronchi, the alveoli, or from the 
arterial coats; and naturally the appearance of the tissue will vary with the 
locality from which it comes. In the examination for this it is not necessary 
to boil the sputum with caustic potash. For years I have used a simple plan 
which was shown to me at the London Hospital by Sir Andrew Clark. This 
method depends upon the fact that in almost all instances- if the sputum is 
spread in a sufficiently thin layer the fragments of elastic tissue can be seen 
with the naked eye. The thick, purulent portions are placed -upon a glass 
plate 15 X 15 cm. and flattened into a thin layer by a second glass plate 
10 X 10 cm. In this compressed grayish layer between the glass slips any 
fragments of elastic tissue show on a black background as grayish-yellow 
spots and can either be examined at once under a low power or the uppermost 
piece of glass is slid along until the fragment is exposed, when it is picked 
out and placed upon the ordinary microscopic slide. Fragments of bread 
and collections of milk-globules may also present an opaque white appearance, 
but with a little practice they can readily be recognized. Fragments of epi¬ 
thelium from the tongue, infiltrated with micrococci, are still more deceptive, 
but the miejoseope at once shows the difference. 

The bronchial elastic tissue forms an elongated network, or two or three 
long, narrow fibres are found close together. From the blood-vessels a some¬ 
what similar form may be seen and occasionally a distinct sheeting is found 
as if it had come from the intima of a good-sized artery. The elastic tissue 
of the alveolar wall is quite distinctive; the fibres arc branched and often 
show the outline of the arrangement of the air-cells. The elastic tissue from 
bronchi or alveoli indicates extensive erosion of a tube and softening of the 
lung-tissue. 

Another occasional constituent of the sputum is blood, which may be pres¬ 
ent as the chief characteristic of the expectoration in haemoptysis or may 
simply tinge the sputum. In chronic cases with large cavities, in addition to 
bacteria, various forms of fungi may be found, of which the aspergillus is the 
most important. Sarcinm may also occur. 

Calcareous Fragments. —Formerly a good deal of stress was laid upon their 
presence in the sputum, and Morton described a phthisis a calculis in pulmoni- 
bus generatis. Bayle also described a separate form of phthisie calculeuse. 
The size of the fragments varies from a small pea to a large cherry. 
As a rule, a single one is ejected; sometimes large numbers are coughed 
up in the course of the disease. They are formed in the lung by the calcifica¬ 
tion of caseous masses, and it is suid ulso occasionally in obstructed bronchi. 
They may come from the bronchial glands by ulceration into the bronchi, and 
there is a case on record of suffocation in a child from this cause. 

The daily amount of expectoration varies. Tn rapidly advancing cases, 
with much cough, it may reach as high as 500 cc. in the day. In cases with 
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foge cavities the chief amount is brought up in the morning. The expcctora- 
Hbhof tuberculous patients usually has a heavy, sweetish odor, and occasion¬ 
ally'it is fetid, owing to decomposition in the cavities. 

. Hemoptysis.—O ne of the most famous of the Hippocratic axioms says, 
“ From a spitting of blood there is a spitting of pus.” ■ The older writers 
thogght that the phthisis was directly due to tho inflammatory or putrefuctivc 
engages caused by the haemorrhage into the lung. Morton, however, in his 
interesting section. Phthisis ah llcemoptue, rather doubted this sequence. 
IffiWiec and Louis, and later in the century Traube, regarded the haemoptysis 
as an evidence of existing disease of the lung. From tho accurate views of 
taonnec and Louis the profession was led away by Graves, and particularly by 
Niemeyer^who held that the blood in the air-cells set up an inflammatory 
prooees, a common termination of which was caseation. Since Koch’s dis¬ 
covery we have learned that many cases in which the physical examination is 
negative show, cither during the period of haemorrhage or immediately after it, 
tubercle bacilli in the sputa, so that opinion lias veered to the older view, 
and we now regard the appearance of haemoptysis as an indication of existing 
disease. In young, apparently healthy persons, cases of hamioptysis may be 
divided into three groups. In the first the bleeding has come on without 
premonition, without overexertion or injury, and there is no family history of 
tuberculosis. The physical examination is negative, and the examination of 
the expectoration at the time of the haemorrhage and subsequently shows no 
tubercle bacilli. Such instances are not uncommon, and, though one may 
suspect strongly the presence of some focus of tuberculosis, yet the individuals 
may retain good health for many years, and have no further trouble. Of the 
386 cases of haemoptysis noted by Ware in private practice, 62 recovered, and 
pulmonary disease did not subsequently occur. 

In a second group individuals in apparently perfect health are suddenly 
attacked, perhaps after a slight exertion or during some athletic exercises. 
The physical examination is also negative, but tubercle bacilli are found some¬ 
times in the bloody sputa, more frequently a few days later. 

In a third set of cases the individuals have been in failing health for a 
month or two, but the symptoms have not been urgent and perhaps not noticed 
by the patients. The physical examination shows the presence of well-marked 
tuberculous disease, and there are both tubercle bacilli and clastic tissue in the 
sputa. 

A very interesting systematic study of the subject of hamioptysis, particu¬ 
larly in its relation to the question of tuberculosis, has been completed in the 
Prussian army by Franz Strieker. During the five years 1890-’95 there were 
900 cases admitted to the hospitals, which is a percentage of 0.045 of the 
strength (1,728,505). Of the cases, in 480 the haemorrhage came on with¬ 
out recognizable cause. Of these, 417 cases, 86 per cent, were certainly or 
probably tuberculous. In only 221, however, was the evidence conclusive. 

In a second group of 213 cases the haemorrhage came on during the mili¬ 
tary exercise, and of these 75 patients were shown to be tuberculous. 

In 118 cases the haemorrhage followed certain special exercises, as in the 
gymnasium or in riding or in consequence of swimming. In 24 cases it 
occurred during the exercise of the voice in singing or in giving command or in 
the use of wind instruments. A very interesting group is reported of 24 cases. 
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in which the haemorrhage followed trauma, either a fall or a blow upon the 
thorax. In 7 of these tuberculosis was positively present, and in 6 other 
cases there was a strong probability of its existence. 

Among the conclusions which Strieker draws the following are the mw* 
important: namely, that soldiers attacked with haemoptysis.without specStt* 
cause are in at least 86.8 per cent tuberculous. In the cases in which the. 
haemoptysis follows the special exercises, etc., of military service, at least 74.® 
per cent are tuberculous. In the cases which come on during swimming or 
as a consequence of direct injury to the thorax about one-half arc not associ¬ 
ated with tuberculosis. 

Heemoptysis occurs in from 60 to 80 per cent of all cases of pulmonary 
tuberculosis. It is more frequent in males than in females. 

In a majority of all cases the bleeding recurs. Sometimes it is a special 
feature throughout the disease, so that a haemorrhagic form has been recog¬ 
nized. The amount of blood brought up varies from a couple of drachms to 
a pint or more. In 69 per cent of 4,125 cases of hemoptysis at the Brompton 
Hospital the amount brought up was under half an ounce. 

A distinction may be drawn between the haemoptysis early in the disease 
and that which occurs in the later periods. In the former the bleeding is 
usually slight, is apt to recur, and fatal haemorrhage is very rare. In these 
cases the bleeding is usually from small areas of softening or from early 
erosions in the bronchial mucosa. In the later periods, after cavities have 
formed, the bleeding is, as a rule, more profuse and is more apt to be fatal. 
Single large haemorrhages, proving quickly fatal, aTe very rare, except in.the 
advanced stages of the disease. In these cases the bleeding comes either from 
an erosion of a good-sized vessel in the wall of a cavity or from the rupture 
of an aneurism of the pulmonary artery. 

The bleeding, as a rule, sets in suddenly. Without any warning the patient 
may notice a warm salt taste and the mouth fills with blood. It may come 
up with a slight cough. The total amount may not be more than a few 
drachms, and for a day or two the patient may spit up small quantities. When 
a large vessel is eroded or an aneurism bursts, the amount of blood brought 
up is large,'and in the course of a short time a pint or two may be expec¬ 
torated. Fatal hemorrhage may occur into a very large cavity without any 
blood being coughed up. The character of the blood is, as a rule, distinctive. 
It is frglhy, mixed with mucus, generally bright red in color, except when 
large amounts are expectorated, and then it may be dark. The sputum may 
remain blood-tinged for some days, or there are brownish-black streaks in it, 
or friable nodules consisting entirely of blood-corpuscles may be coughed up. 
Blood moulds of the smaller bronchi are sometimes expectorated. 

The microscopical examination of the sputum in tuberculous cases is most 
important. If carefully spread out, there may be noted, even in an apparently 
pure haemorrhagic mass, little portions of mucus from which bacilli or elastic 
tissue may be obtained. 

Dyspncea is not a common accompaniment of ordinary phthisis. The 
greater part of one lung may be diseased and local trouble exist at the other 
apex without any shortness of breath. Even in the paroxysms of very high 
fever the respirations may not be much increased. Dyspnoea occurs (1) with 
the rapid extension in both lungs of a broncho-pneumonia; (2) with the 
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• foourrenee of miliary.tuberculosis; (3) sometimes with pneumothorax; (4) 
ih hid cases with much emphysema, and it may be associated with cyanosis; 
g|p) and, lastly, in long-standing cases, with contracted apices or great thieken- 
the pleura, the right heart is enlarged, and the dyspnoea may be cardiac. 
mT 2,J3?N£Eal Symptoms. — Fever. — •'to get a correct idea of the tcmpera- 
jscre -orange in pulmonary tuberculosis it is necessary, as Ringer pointed out, 
pj make tolerably frequent observations. The usual 8 a. m. and 8 r. m. record 
W, in a majority of the cases, very deceptive, giving neither the minimum nor 
maximum. The former usually occurs between 2 and G a. m., and the latter 
between 2 and 6 p. m. 

A recognition of various forms of fever, viz., of tuberculization, of ulcera¬ 
tion, and of absorption, emphasizes the anatomical stages of growth, soften¬ 
ing and cavity formation; but practically such a division is of little use, as in 
a majority of cases these processes are going on together. 

Fever is the most important initial symptom and throughout the entire 
course the thermometer is the most trustworthy guide as to the progress of the 
affection. With pyrexia a patient loses in weight and strength, and the local 
disease usually progresses. The periods of apyrexia are those of gain in weight 
and strength and of limitation of the local lesion. It by no means necessarily 
follows that a patient with tuberculosis has pyrexia. There may be quite 
extensive disease without coexisting fever. On one occasion JJiad 18 instances 
of chronic phthisis under observation, of whom 10 were practically free from 
fexec. But in the early stage, when tubercles are developing and caseous areas 
are.in process of formation and when softening is in progress, fever is a con¬ 
stant symptom. There are a few rare cases in which little or no fever is 
present at the outset even with advancing lesions. 

Two types of fever are seen—the remittent and the intermittent. These 
may occur indifferently in the early or in the late stages of the disease or 
may alternate with each other, a variability which depends upon the fact 
that phthisis is a progressive disease and that all stages of lesions may be 
found in a single lung. Special stress should be laid upon the fact, particu¬ 
larly in malarial regions, that tuberculosis may set in with a fever typically 
intermittent in character—a daily chill, with subsequent fever and sweat. 
In Montreal, where malaria is practically unknown, this was always regarded 
as a suggestive symptom; but in Philadelphia and Baltimore, where ague 
prevails, many cases of early tuberculosis are treated for ague. These are 
often cases that pursue a rapid course. The fever of onset—tuberculization 
—may be almost continuous, with slight daily exacerbations; and at any time 
during the course of chronic phthisis, if there is rapid extension, the remis¬ 
sions become less marked. 

A remittent fever, in which the temperature is constantly above normal 
but drops two or three degrees toward morning, is not uncommon in the 
middle and later stages and is usually associated with softening or extension 
of the disease. Here, too, a simple morning and evening register may give 
an entirely erroneous idea as to the range of the fever. With breaking down 
of the lung-tissue and formation of cavities, associated as these processes 
always are with suppuration and with more or less systemic contamination, 
the fever assumes a characteristically intermittent or hectic type. For a large 
part of the day the patient is not only afebrile, but the temperature is sub- 
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normal. In the annexed two-hourly chart, from a case of chronic tuberculosis 
of the lungs, it will be seen that from 10 p. 11 . to 8 a. m. or noon, the tem¬ 
perature continuously fell and went as low as 95°. A slow rise then took 
place through the late morning and early afternoon hours and reached its 
ma-rimum between 6 and 10 p. M. As shown in the chart, there were in the 
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three days about forty-three hours of pyrexia and twenty-nine hours of apy- 
rexia. The rapid fall of the temperature in the early morning hours is usually 
with sweating. This hectic, as it is called, which is a typical fever 
of septic infection, is met with when the process of cavity formation and 
softening is advanced and extending. 

A continuous fever with remissions of not more than a degree, occurring 
in the course of pulmonary tuberculosis, is suggestive of acute pneumonia. 
When a two-hourly chart is made, the remissions even in acute tuberculous 
pneumonia are usually well marked. A continued fever, such as is seen in 
the first week of typhoid, or in some cases of inflammation of the lung, is 


rare in tuberculosis. 

. 3we<Mng .—Drenching perspirations are-common in 
tut<Toneof the most distressing features of the disease. 


phthisis and-consti- 
They occur usually 
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with the drop in the fever in the early morning hours, or at any time in the 
day when the patient sleeps. They may come on early in the disease, but are 
more persistent and frequent after cavities have formed. Some paticnis escape 
altogether. 

rpfop jg increased in frequency, especially when the fever is high. It 
is. often remarkably full, though soft and compressible. Pulsation may some¬ 
times be seen in the capillaries and in the veins on the back* of the hand. 

L Emacia tion is a pronounced feature, from which the two common names 
of the disease have been derived. The loss of weight is gradual but, if the 
disease is extending, progressive. The scales give one of the best indications 
of the progress of the case. 

3, Physio at, Signs.—( a) Inspection .—The shape of the chest is often 
suggestive, though it is to be remembered that the disease may be met with 
in chests of any build. Practically, however, in a considerable proportion 
of cases the thorax is long and narrow, with very wide intercostal spaces, the 
ribs more vertical in direction and the costal angle very narrow. The scap¬ 
ula are “ winged,” a point noted by Hippocrates. Another type of .chest 
which is very common is that which is flattened in the antero-postcrior diam¬ 
eter. The costal cartilages may be prominent and the sternum depressed. 
Occasionally the lower sternum forms a deep concavity, the so-called funnel 
breast ( Trichter-Brust). Inspection gives valuable information in all stages 
of the disease. Special examination should be made of the clavicular regions 
to see if one clavicle stands out more distinctly than the other, or if the spaces 
above or below it are more marked. Defective expansion at one apex is an 
early and important sign. The condition of expansion of the lower zone of 
the thorax may be well estimated by inspection. The condition of the pne- 
cordia should also be noted, as a wide area of impulse, particularly in the 
second, third, and fourth interspaces, often results from disease of the left 
apex. From a point behind the patient, looking over the shoulders, one can 
often better estimate the relative expansion of the apices. 

(b ) Palpat ion .—Deficiency in expansion at the apices or bases is perhaps 
best gauged by placing the hands in the subclavicular spaces and then in the 
lateral regions of the chest and asking the patient to draw slowly a full breath. 
Standing behind the patient and placing the thumbs in the supraclavicular 
and the fingers in the infraclavicular spaces one can judge accurately as to 
the relative mobility of the two sides. Disease at an apex, though early and 
before dulness is at all marked, may be indicated by deficient expansion. On 
asking the patient to count, the tactile fremitus is increased wherever there is 
iQSaLgrowth of tubercle or extensive caseation. In comparing the apices it 
is important to bear in mind that normally the fremitus is stronger over the 
right than the left. So too at the base, when there is consolidation of the 
lung, the fremitus is increased; whereas, if there is pleural effusion, it is 
diminished or absent. In the later stages, when cavities form, the tactile 
fremitus is usually much exaggerated over them. When the pleura is greatly 
thickened the fremitus may be somewhat diminished. 

(c) Psx£U£8ion. —Tubercles, inflammatory products, fibroid changes, and 
cavities produce important changes in the pulmonapr resonance. There may 
be localized disease, even of some extent, without inducing much alteration, 
as when the tubercles are scattered there is air-containing tissue between 
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them. One of the earliest and most valuable signs is defective- resonance 
upon and above a clavicle. In a- considerable proportion of all cases of phthj.^ 
sis the dulness is first noted in these regions. The comparison between tray 
two sides should be made also when the breath is held after a full inspirations 
as the defective resonance may then be more clearly marked. In the earlm 
stages the percussion note is usually higher in pitch, and it may require anf 
experienced ear <to detect the difference. In recent consolidation from case¬ 
ous pneumonia the percussion note often has a tubular or tympanitic qualifcg 
A wooden dulness is rarely heard except in old cases with extensivo fibtomj 
change at the apex or base. Over large, thin-walled cavities at the apex the' 
so-called cracked-pot sound may be obtained. In thin subjects the percus¬ 
sion should be carefully practised in the supraspinous fossae and the inter¬ 
scapular space, as they correspond to very important areas early involved in 
the disease. In cases with numerous isolated cavities at the apex, without 
much fibroid tissue or thickening of the pleura, the percussion note may show 
little change, and the contrast between the signs obtained on auscultation and 
percussion is most marked. In the direct percussion of the chest, particularly 
in thin patients over the pectorals, one frequently sees the phenomenon known 
as myoidama, a local contraction of the muscle causing bulging, which per¬ 
sists for a variable period and gradually subsides. It has no special signifi¬ 
cance. 

(d) Auscultation.—t-FeiMa breath-sounds are among the most character¬ 
istic early signs, since not as much air enters the tubes and vesicles of the 
affected area. It is well at first always to compare carefully the correspond¬ 
ing points on the two-aides of the chest without asking the patient either to 
draw a deep breath or t o cough. ;.With early apical disease the inspiration 
on quiet breathing may be scarcely audible. Expiratian-ia..usjially prolonged. 
On the other hand, there are cases in which the earliest sign is a harsh, rude, 
respiratory murmur. On deep breathing it is frequently to be noted that 
inspiration is jerking or wavy, the so-called “cog-wheel” rhythm; which, 
however, is by no means confined to tuberculosis. With extension of the 
disease the. jppiratory murmur is harsh, and, when consolidation occurs, 
whiffing and bronchial. _tWith these changes in the character of the murmur 
there are rales, duo to,the accompanying bronchitis. They may be heard only 
on deep inspiration or on coughing, and early in the disease are often crack¬ 
ling in character.When softening .occurs thgy are louder and have a bub¬ 
bling, sometimes a characteristic clicking quality. These “ moist sounds,” as 
they are called, when associated with change in the percussion resonance are 
extremely suggestive. ~7When. cavities form, the rales are louder, more gur¬ 
gling, and resonant in quality. When there is consolidation of any extent 
the breath-sounds are tubular, and in the large excavations loud and cavern¬ 
ous, or have an amphoric quality. In the unaffected portions of the lobe 
and in the opposite lung the breath-sounds may be harsh and even puerile. 
The vocal resonance is usually increased in all stages of the process, and 
bronchophony and pectoriloquy are met with in the regions of consolidation 
and over cavities. Pleuritic friction may be present at any stage and, as men¬ 
tioned before, occurs very early. There are cases in which it is a marked 
feature throughout When the lappet of lung over the heart is involved there 
may be a pleuro-pericardial friction, and when this area is consolidated there 
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• be curious clicking riles synchronous with the heart-beat, due to the com- 
ssion by the heart of this portion with expulsion of air from it. An 
loresting auscultatory sign, met most commonly in phthisis, is the so-called 
'dio-respiratory murmur, a whiffing systolic bruit due to the propulsion of 
■ out of the tubes by the impulse of the heart. It is best heard during 
inspiration and in the antero-lateral regions of the chest. 

/ A systolic murmur is frequently heard in the subclavian'artery on either 
aide, the pulsation of which may be very visible. The murmur is in all prob¬ 
ability due to pressure on the vessels by the thickened pleura. 

The signs of cavity may be here briefly enumerated. 

(a) When there is not much thickening of the pleura or condensation 
of the surrounding lung-tissue, the percussion sound may be full and clear, 
resembling the normal note. More commonly there is defective resonance, 
or a tympanitic quality which may at times be purely amphoric. The pitch’ 
of the percussion note changes over a cavity when the mouth is opened ore. 
closed (Wint rich’s sign), or it may be brought out more clearly on change 1 , 
of position. The cracked-pot sound is obtainable only over tolerably large' 
cavities with thin walls. It is best elieiled by a firm, quick stroke, the patient 
at the time having the mouth open. In those rave instances of almost totaP 
excavation of one lung the percussion note may be amphoric in quality, (b) 
Tlnauscultation the so-called cavernous sounds are heard: (1) Various grades ' 
or modified breathing—blowing or tubular, cavernous or amphoric. There 
may be a curiously sharp hissing sound, as if the air was passing from aAi 
narrow opening into a wide space. In very large cavities both inspiration 1 ' 
and expiration may be typically amphoric. (2) There are coarse bubbling 
rales which have a resonant quality, and on coughing may have a metallic 
or ringing character. On coughing they are often loud and gurgling. Ini 
very large thin-walled cavities, and more rarely in medium-sized cavities, 
surrounded by recent consolidation, the rill os may have a distinctly amphoric ^ 
echo, simulating those of pneumothorax. There are dry cavities in which no 
rales are heard. (3) The vocal resonance is greatly intensified, and whispered 
pectoriloquy is clearly heard. In large apical cavities the heart-sounds are 
well heard, and occasionally there may be an intense systolic murmur, prob¬ 
ably always transmitted to, and not produced, as has been supposed, in the 
cavity itself. In Jarge excavations of the ..left, apex the heart, impulse may 
cause gurgling sounds or clicks synchronous with the systole. They may- 
even be loud enough to be heard at a little distance from the chest wall, i 
large cavity wit h_ smo oth walls an d thin fluid conte nts may give flin-uiiraiipJ 
sion sound w hanT.he trunk, ia~ahruptlv shaken fWalshel. and even thneoin 
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Pseudo-cavernous signs may be caused by an area of consolidation near a 
large bronchus. The condition may be most deceptive—the high-pitched or 
tympanitic percussion note, the tubular or cavernous breathing, and the reso¬ 
nant rkles, simulate closely those of cavity. 


3. Complications of Pulmonary Tuberculosis. 

■ (1) In the Resi’XIiatoey System. —The larynx is rarely spared in chronic 
pulmonary tuberculosis. The first symptom may be huskiness of the voice. 
There are pain, particularly in swallowing, and a cough which is often wheez- 
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ing, and in the later stages very ineffectual. Aphonia and dysphagia are the 
two most distressing symptoms of the laryngeal involvement. When the epi¬ 
glottis is seriously diseased and the ulceration extends to the lateral wall of 
the pharynx, the pain in swallowing may be very intense, or, owing to the 
imperfect closure of the glottis, there may be coyghing spells and regurgit% 
tion of food through the nostrils. Bronchitis and tracheitis are almost invajjp 1 
able accompaniments. 

Pneumonia is a not infrequent terminal complication of chronic phthi§p[ 
It may run a perfectly normal course, while in other instances resolution rs^p 
be delayed, and one is in doubt, in spite of the abruptness of the onset)” is i 
to the presence of a simple or a tuberculous pneumonia. - - 

Emphysema of the uninvolvcd portions of the lung is a common feature, 
rarely producing any special symptoms. There are, however, cases of chronic 
tuberculosis in which emphysema dominates the picture, and in which the 
condition comes on slowly during a period of many years. (General subcu¬ 
taneous emphysema, which has been met with in a few rare cases, is due either 
to perforation of the trachea or to the rupture of a cavity closely adherent to 
the chest wall.) 

Gangrene of the lung is an occasional event in chronic pulmonary tuber¬ 
culosis, due in almost all instances to sphacelus in the walls of the cavity, 
rarely in the lung-tissue itself. 

Complications in the Pleura .—A dry pleurisy is a very common accom¬ 
paniment of the early stages of tuberculosis. It is always a conservative, use¬ 
ful process. In some cases it is very extensive, and friction murmurs may 
be heard over the sides and back. The cases with dry pleurisy and adhesions 
are of course much loss liable to the dangers of pneumothorax. Pleurisy 
with effusion more commonly precedes than occurs in the course of pulmonary 
tuberculosis. Still, it is common enough to meet with cases in which a sero¬ 
fibrinous effusion arises in the course of the chronic disease. There are cases 


in which it is a special feature, and it often, I think, favors chronicity. A 
patient may during a period of four or live years have signs of local disease 
at one apex with recurring effusion in the same side. Owing to adhesions in 
different parts of the pleura, the effusion may he encapsulated. Haemorrhagic 
effusions, which are not uncommon in connection with tuberculous pleurisy, 
are comparatively rare in chronic phthisis. Chyliform or milky exudates are 
sometimes found. Purulent effusions are not frequent apart from pneumo¬ 
thorax. 1 An empyema, however, may occur in the course of the disease or as 
a sequence of a sero-fibrinous exudate. Pneumothorax is an extremely com¬ 
mon complication. Of 49 cases at the Johns Hopkins Hospital, 23 were 
tuberculous (Emerson). It may prove fatal in twenty-four hours. In other 
instances a pyo-pneumothorax follows and the patient lingers for weeks or 
months. In a.ibird group of cases it seems to have a beneficial effect on the 
course of the disease. 


(2) Symptoms hkfebablu to otiiee OsGAtfs.—(a) Cardio-vascular.— 
The retraction of the left upper lobe exposes a large area of the heart. ■ In 
thin-chested subjects there may be pulsation in the second, third, and fourth 
interspaces close to the sternum. Sometimes with much retraction of the 
left upper lobe the heart is drawn up. A systolic murmur over the pulmo¬ 
nary area is common in all stages of phthi^ Apical murmurs are also not 
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infrequent and may be extremely rough and harsh without necessarily indi¬ 
cating that endocarditis is present. The association of heart-disease with 
phthisis is not, however, very uncommon. As already mentioned, there were 
.12, instances of endocarditis in 216 autopsies. ATlie arterial tension is usually 
Mfsr in phthisis and the capillary resistance lessened so that the pulse is often 
4ptl and soft even in the later stages of the disease. The capillary pulse is 
jjiBtinfraqnenMy met with, and pulsation of the veins in the back of the hand 
jHpWaaionally to be seen. 

K : 3i(b) Blood Glandular System .—The early anajmia has already been noted. 
Iff is often more apparent than real, a ehloro-ana?mia, and the blood-count 
rarely sinks below two millions per cubic millimetre. 

The blood-plates are, as a rule, enormously increased and are seen in the 
withdrawn blood as the so-called Schultze's granule masses. Without any 
significance, they are of interest chiefly from the fact that every few years 
some tyro announces their discovery as a new diagnostic sign of phthisis. 
The leucocytes are greatly increased, particularly in the later stages. 

(c) Gastro-intestinal System.—A 'lie tongue is usually furred, but may 
be clean and red. j Small aphthous ulcers are sometimes distressing.' A red 
line on the gums, h symptom to which at one time much attention was paid 
as a special feature of phthisis, occurs in other cachectic states. .^Extensive 
tuberculous disease of the pharynx, associated with a similar affection of the 
larynx, may interfere seriously with deglutition and prove a very distressing 
and intractable symptom. II. M. Hayes has studied the/saliva and finds a 
marked impairment in its digestive powers. 

Tuberculosis of the stomach is rare. Ulceration may occur as an acci¬ 
dental complication and multiple catarrhal ulcers are not uncommon. Inter¬ 
stitial .and parenchymatous changes in the mucosa are common (possibly asso¬ 
ciated with the venous stasis) and lead to atrophy, but these can not always 
be connected with the symptoms, and they may be found when not expected. 
On the other hand, when the gastric symptoms have been most persistent the 
mucosa may show very little change. It is impossible always to refer the 
aopjcgxia, nausea, and vomiting of consumption to local conditions. The 
hectic, fever and the neurotic influences, upon which Immcrmann lays much 
stress, must be taken into account, as they play an important role. The organ 
is often dilated, and to muscular insufficiency alone may be due some of the 
cases of dyspepsia. The condition of the gastric secretion is not constant, 
and the reports are discordant. In the early stages there may be superacidity; 
later, a deficiency of acid. 

Anorexia ia often a marked symptom at the onset; there may-ba- positive 
loathing of food, and even small quantities cause nausea. Sometimes, with¬ 
out any nausea or distress after eating, the feeding of the patient is a daily 
battle. When practicable, Debove’s forced alimentation is of great benefit 
in such cases. Nausea and vomiting, though occasionally troublesome at an 
early period, are more marked in the later stages. The latter may be caused 
by the severe attacks of- coughing. S. II. Habershon refers to four .different! 
causes the vomiting in phthisis: (1) central, as from tuberculous rneninj 
gitis; (2) prQfflgujq,Qn.the.Yagi by caseous glands; (3) stimulation fromtM 
peripheral branches of the vagus, either pulmonary, pharyngeal, or gaStnej 
and (4) mechgnjcal causes. .* 
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Of the intfsiiaal 'symptoms /diaaJjgea is the most serious. It may come,-' 
on early, but is more usually a symptom of the laigr stages, and is associ-’l 
ated with in]pp.rnti/)n J particularly of the large bowel. Extensive ulceration 
of the ileum may exist without any diarrhoea. The associated catarrhal 
condition may account in part for it, and in some instances theia mvloid de gen- 
eration of the mucous, membrane. 

(d) Nervous System. —(1) Focal lesions due to the development of coarse 
tubercles and areas of- iulmmilnua mftnmg n^nnephalit.iw. i Aphasia, for in¬ 
stance, may result from the growth of meningeal tubercles in the fissure of 
Sylvius, or even hemiplegia may occur. The solitary tubercles are more com¬ 
mon in the chronic phthisis of children. (2) Basilar meningitis is an occa¬ 
sional complication. It may be confined to the brain, though more commonly 
it is a (3) cercbro-spinal meningitis, which may come on in persons without 
well-marked local signs in the chest. Twice have I known strong, robust 
men brought into hospital with signs of cerebro-spinal meningitis, in whom 
the existence of pulmonary disease was not discovered until the post mortem. 
(4) Peripheral neuritis, which is not common, may cause an extensor paraly¬ 
sis .of the arm or leg, more commonly the latter, with foot-drop. It is usually 
a late manifestation. (5) McntaL,symptoms. It was noted, even by the 
older writers, that consumptives had a peculiarly hopeful temperament, and 
the spes phthisica forms a curious characteristic of the disease. Patients, 
with extensive cavities, high fever, and too weak to move will often make 
plans for the future and confidently expect to recover. 

Apart from tuberculosis of the brain, there is sometimes in chronic phthi¬ 
sis a form of insanity not unlike that which occurs in the convalescence from 
acute affections. 

(e) A remarkable hypertrophy of the mammary gland may occur in pul¬ 
monary tuberculosis, most commonly in males. It may be only on the affected 
side. It is a chronic interstitial, non-tuberculous mammitis (Allot). Mas¬ 
titis adolesccntium, not very uncommon, is not necessarily suggestive of pul¬ 
monary tuberculosis. 

(/) Oenito-urinary System .—The urine presents no special peculiarities 
in amount or constituents. Fever, however, has a marked influence upon it. 
Albumin is met with frequently and may be associated with the fever, or is 
the result of definite changes in the kidneys. In the latter case it is more 
abundant and more curd-like. . Amyloid disease of the kidneys is not uncom¬ 
mon. Its presence is shown by albumin and tube-oasts, and sometimes by a 
great increase in the amount of urine. In other instances there is dropsy, and 
the patients have all the characteristic features of chronic Bright’s disease. 

Pus in the urine may be due to disease of the bladder or of the pelves 
of the kidneys. In some instances the entire urinary tract is involved. In 
pulmonary phthisis, however, extensive tuberculous disease is rarely found 
in the urinary organs. Bacilli may occasionally be detected in the pus. 
" Hematu ria is not a very common symptom. It may occur occasionally as .a 
result or congestion of the kidneys, and pass off leaving the urine albuminous. 
In other instances it results from disease of the pelvis or of the bladder, and 
is associated either with early tuberculosis of the mucous membranes or more 
commonly with ulceration. In any medical clinic the routine inspection of 
the testes for .tubercle will save two or three mistakes a year. 
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(g) Cutaneous System. —The skin is often dry and hush. Local tube r¬ 
c les o ccasionally occur on the hands. There may be pigmentary staining, 
the chloasma phthisicorum, which is more common when the peritonaeum is 
involved. Upon the chest and back the brown stains of pityriasis versicolor 
are very frequent. The,.hair of the head and beard may become dry and 
lanky. The terminal phalanges, in. chronic cases, b«jame.xlubbed ani-the 
pTs incurvated—the JJLippscraUc fingers. A remarkable and unusual com- 
pfieaHoh Is general emphysema, which may result from ulceration of an 
adherent lung or perforation of the larynx. 

Diagnosis.—The early diagnosis of pulmonary tuberculosis is of such vital 
importance to the patient that every possible means should bo taken to recog¬ 
nize the disease before it has made much headway. The truth is, a majority 
of the cases come before us when the lesion is already advanced, as indi¬ 
cated by the physical signs. The following points should be specially 
attended to: 

1. General Features .—Failing health, loss in weight and anaemia, with 
sli ght co neh. particularly at night, are rarely absent. It is usually for these 
symptoms that the patient or his friends seek relief. Or there has been a 
slight-haemoptysis. 

2. The Local Examination .—Tn very many cases the physical signs are 
quite well marked, deficient expansion, the prominence of one clavicle, the 
changes in the percussion note, the changes in the respiratory murmur, and 
the clicking rales. In other instances the physical signs are indefinite, and 
it is not possible to say after the most careful examination that there Is a 
suspicious focus in either lung. 

3. Examination of the Sputum .—"Bacilli and elastic tissue may be pres¬ 
ent without definite physical signs. They may come from a very small focus 
not discoverable on examination. In a great majority of early cases repeated 
inspection of the sputum is the most important diagnostic measure. It is 
very often difficult to get the sputum in incipient cases. 

4. Tuberculin may be given or the ophthalmic reaction tested. 

5. The agglutination and serum diagnosis, as practised by Arloing and 
Courmont, may turn out to be of great service in doubtful cases. 

4. Fibroid Phthisis. 

In their monograph on Fibroid Diseases of the Lung (1894) Clark, Had¬ 
ley and Chaplin make the following classification: 1. Fuje fibroid; fibroid 
phthjsis—a condition in which there is no tubercle. 2. TubercglO-fibroid dis¬ 
ease—a condition primarily tuberculous, but which has run a fibroid course. 
3.~Fibro-tuberculous disease—a condition primarily fibroid, but which has 
become tuberculous. The tubcrculo-fibroid form may come on gradually as a 
s equence of a chronic tuberculous broncho-pneumonia, or follow a chronic 
tuberculous pleurisy. In other instances the process supervenes upon an ordi¬ 
nary ulcerative phthisis. The disease becomes limited to one apex, the cavity 
is surrounded by layers of dense fibrous tissue, the pleura is thickened, and 
the lower lobe is gradually invaded by the sclerotic change. Ultimately a 
picture is produced little if at all different from the condition known.as 
cirrhosis of the lungs. It may even be difficult to say that the process is 
tuberculous, but in advanced cases the bacilli are usually present in the walls 
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of the cavity at the apex, or old, encapsulated caseous areas, are present, 
there may be tubercles at the apex of the other lung and in the broncl&iu* 
glands. Dilatation of the bronchi is present; the right ventricle, sometime^ 
the entire heart, is hypertrophied. 

The disease is chronic, lasting from ten to twenty or more years, durldj^ 
which time the patient may have fair health. 

The chief symptoms are cough, often paroxysmal in character and moat , 
marked in the morning, and dyspnoea on exertion. The expectoration is puru- ’ 
lent, and in some instances, when the bronchiectasis is extensive, fetid. There 
is rarely any fever. 

The physical signs are very characteristic. The chest is sunken and the 
shoulder lower on the affected side; the heart is often drawn over and dis¬ 
placed. If the left lung is involved there may he an unusually large area of 
cardiac pulsation in the third, fourth, and fifth interspaces. Heart-murmurs 
are common. There are dulness over the affected side and deficient tactile 
fremitus. At the apex there may be well-marked cavernous sounds; at the 
base, distant bronchial breathing. The condition may persist for years. In 
some cases the other lung becomes involved, or the patient has repeated attacks 
of hffit p optyBis. in one of which he dies. As a result of the chronic suppura¬ 
tion, amyloid-degeneration of the liver, spleen, and intestines may take place; 
dropsy frequently supervenes from failure of the right heart. 

A more detailed account is found under Cirrhosis of the Lung, with which 
this form is clinically identical. 

Concurrent Infections in Pulmonary Tuberculosis.—It has long been 
known that in pulmonary tuberculosis organisms other than the specific bacilli 
are present, particularly Micrococcus lanceolatus, Streptococcus pyogenes, and 
Staphylococcus aureus ; less frequently Bacillus pyocyaneus. 

A.majority of all eases of pulmonary tuberculosis are combined infec¬ 
tions; streptococci and pneumococci may be found in the sputa, and the 
former have been isolated from the blood. Pruddcn, who has very carefully 
studied this question, arrives at the following conclusions: The.pulmonary 
lesions of tuberculosis are subject to variations depending largely on the dif¬ 
ferent modes of distribution of the bacilli, whether by the blood-vessels or 
through the bronchi, and also whether a concurrent infection with other 
organisms has taken place. The pneumonia complicating tuberculosis may 
be the direct result of the tubercle bacillus or its toxins, or it may follow 
secondary infection with other germs, particularly the Streptococcus pyogenes, 
the Micrococcus lanceolatus, and the Staphylococcus pyogenes. The frequency 
of this secondary infection and the relative significance of these germs are 
not yet fully decided. The introduction of the tubercle bacilli into the lungs 
of a rabbit through the trachea induces the various phases of pulmonary tuber¬ 
culosis, but cavity formation is rare. If, on the other hand, into the lungs 
of a rabbit which are the seat of extensive consolidation the Streptococcus 
pyogenes is introduced, then cavities form rapidly, and the anatomical picture 
is very similar to that of chronic ulcerative tuberculosis in man. It is very 
probable that in man, too, the effect of contamination with these pus organ¬ 
isms is a very important one in hastening necrosis and softening, and also 
in the chronic cases they doubtless produce in large amounts the toxins which 
are responsible for many of the symptoms of the disease. 
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M+JKieaje* Mfooiated with Pulmonary Tuberculosis. — Lobar pneumonia is 
P not uncomffiOT: cause of death. It is met with, most frequently indeed, as 
jte&Cininal event in the chronic cases. It may, however, occur early, and bo 
■pfcult to distinguish from an acute caseous pneumonia. The sputa in the 
Utter are rarely rusty, while the fever in the former is more continuous and 
^higher, but in many cases it is impossible to differentiate between the two 
Conditions. 

E The association of tuberculosis and typhoid fever has already been dis- 
laSsed (page 90). . 

Erysipelas not infrequently attacks old poitrinaircs in hospital wards and 
almshouses. There are instances in which the a ttack scems- to he beneficial, 
a s'the cough les sens and the symptoms ameliorate. It may, however, prove 
fatal. 


The eruptive fevers, particularly measles, f requently precede, but rarely 
occur in the course of pulmonary tuberculosis. In the revaccination of a 
tuberculous subject the vesicles run a normal course. 

Fistula in ano is associated with phthisis in an interesting manner. In 
a majority of such cases it is a tuberculous process. The generaljiffectipn, may 
progressrapjdly after anoperaf ion. The question is considered in lubercu- 
losiaViFThealimentary canal. 

Ueart-disease. —Cardiac hypoplasia seems uncommon in tuberculosis, 
though it was much referred to by the older writers. It was present in only 
3 eases in 1,764 autopsies on tuberculous patients (Norris). Eokitansky 
taught that there was an antagonism between valvular lesions and aneurisms 
and tuberculosis. All forms of congenital heart-disease predispose to it, par¬ 
ticularly stenosis of the pulmonary artery. Mitral stenosis, on the other hand, 
has a distinctly inhibitory influence. The two conditions are rarely found 
associated. Endocarditis has already been referred to. A terminal acute 
tuberculosis, particularly of the serous membranes, is not at all uncommon 
in cardiovascular diseases. 


In chronic and arrested phthisis arteriosclerosis and phlebosclerosis are 
not uncommon. Ormerod noted 30 cases of chronic renal disease in 100 


post mortems. 

The association of tuberculosis with chronic arthritis, upon which cer¬ 
tain writers lay stress, finds its explanation in the lowered resistance of these 
patients, and the greater liability to infection in the institutions in wliieh so 
many of them live. 

Peculiarities of Pulmonary Tuberculosis at the Extremes of Life.— (a) 

OJfLJ^e .—It is remarkable how common tuberculosis is in the aged, partic¬ 
ularly in institutions. McLachlan noted 145 cases in which tuberculosis was 
the cause of death in old persons in Chelsea Hospital. All were over sixty 
years of age. The experience at the Salpctri^re is the same. Laennec met 
with a case in a person over ninety-nine years of age. 

At the Philadelphia Hospital, in the bodies of aged persons sent over 
from the almshouse it was extremely common to find either old or recent 
tuberculosis. A patient died under my care at the ago of eighty-two with 
extensive peritoneal tuberculosis. Pulmonary tuberculosis in the aged is 
usually, latent jtnd. runs a slow course. The physical signs are often masked 
by emphysema and by the coexisting chronic bronchitis. The diagnosis may 
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depend entirely upon the discovery of the bacilli and elastic tissue. Conteary 
to the opinion which was held some years ago, tuberculosis is by no means, 
uncommon with senile emphysema. Some of the cases of tuberculosis i|j£ 
the aged are instances of quiescent disease which may have dated from an 
early period. 

(6) Infants i —The occurrence of acute tuberculosis in children has 
already been mentioned, and also the fact that the disease is occasionally con¬ 
genital. Leroux has analysed the statistics of the late Prof. Parrot, em¬ 
bracing 219 cases in children under three years. Of these there were from 
one day to three months, 23; from three to six months, 46; from six to twelve 
months, 63 (a total of 111 under one.ycar); and from one to three years, 108. 
Pulmonary cavities were present in 57 of the cases, and in only 50 was. the 
pulmonary lesion the sole manifestation. At the St. Petersburg Foundling 
Asylum, in the ten years ending 1884, there were 416 cases of tuberculosis 
in 16,581 autopsies. The observations of Northrop, at the New York 
Foundling Hospital, are of special interest in connection with the mode of 
infection. Of 125 cases of tuberculosis on the records of this institution, 
in 34 the ravages were extensive, the seat of the primary affection was not 
clear, and the bronchial glands were large and cheesy. In 20 eases of general 
tuberculosis there were cheesy masses in the bronchial glands and in the lungs. 
In 42 cases of general tuberculosis the only cheesy masses were in the bronchial 
lymph-glands. In 9 cases the tubercles were limited to the bronchial nodes 
and the lungs; the latter containing only discrete miliary bodies, while the 
bronchial glands showed advanced caseation. In 13 cases there was tuber¬ 
culosis of the bronchial nodes only. In most of these cases the patients died 
of infectious diseases. These figures are very suggestive, and point, as already 
not®!, to infection through the bronchial passages as the most common method, 
even in children. Of 500 autopsies in children at the Munich Pathological 
Institute, in 150 (30 per cent) tuberculosis was present and in over 92 per 
cent the lungs were involved (Muller). 

Modes of Death in Pulmonary Tuberculosis. —(a) By asthenia, a gradual 
failure of the strength. The end is usually peaceable and quiet, occasion¬ 
ally disturbed by paroxysms of cough. Consciousness is often retained until 
near the close. 

(6) By asphyxia, as in some cases of acute miliary tuberculosis and in 
acute pneumonic phthisis. In chronic phthisis it is rarely seen, even when 
pneumothorax develops. 

(c) By syncope. This is not conunon. I have known it to happen once 
or twice in patients who insisted upon going about when in the advanced 

.stages of the disease. There may be, but not necessarily, fatty -degeneration 
of the heart. Rapid syncope may follow hemorrhage or may be due to throm¬ 
bosis or embolism of the pulmonary artery, or to pneumothorax. 

(d) From haemorrhage. The fatal bleeding, in chronic, phthisis is due 
to erosion of a large vessel or rupture of an aneurism in a pulmonary cavity, 
most, commonly the latter. Of 26 cases analyzed by S. West, in 11 the fatal 
haemoptysis was due to aneurism, and of 35 cases collected by Percy Kidd, 
aneurism was present in 30. In a case of Curtin’s, at the Philadelphia Hos¬ 
pital, the bleeding proved fatal before hemoptysis occurred, as the eroded 
vessel opened into a capacious cavity. 
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*£$#) cerebral symptoms. Coma may be due to meningitis, less often 
R^t rami a. Death in convulsions is rare. The haemorrhagic pachy-menin- 
jg*S-"wEich occurs in some cases of phthisis occasionally causes loss of con- 
Biousnees, but is rarely a direct cause of death. In one of my cases, death 
feshlted from thrombosis of the cerebral sinuses with symptoms of meningitis. 

V. Tubebctjlosis of the Alimentaby Canal. 

■, (a) Lips. —Tuberculosis of the lip is very rare. It occurs occasionally in 
:he form of an ulcer, either alone or more commonly in association with laryn¬ 
geal or pulmonary disease. Two eases are reported and the literature is 
analyzed in Vcmeuil’s Etudes.* The ulcer is usually very sensitive and may 
be mistaken for a chancre or an epithelioma. The diagnosis may be made in 
cases of doubt by inoculation or the examination of a portion for tuberclo 
bacilli. 

(b) T.QW ue -— The disease begins by an aggregation of small granular 
bodies on the edge or dorsum. Ulceration proceeds, leaving an irregular sore 
with a distinct but uneven margin, and a rough, often caseous base. The 
disease extends slowly and may form an ulcer of considerable size. I have 
known it to be mistaken for epithelioma and the tongue to be excised. It is 
rarely met with except when other organs are involved. The glands of the 
angle of the jaw are not enlarged and the sore does not yield to iodide of 
potassium, which are points of distinction between the tuberculous and the 
syphilitic ulcer. In doubtful cases the inoculation test should be made, or a 
portion excised for microscopical examination. 

(c) The salivary glands belong to that small group of organs of the body 
which seem to possess an immunity; a very few cases have been reported. 

( d) Tubercles of the hard or soft palate nearly always follow extension of 
the disease from neighboring parts. 

(e) Tuberculosis of the Tonsils. —In 7 of 45 consecutive cases in children 
from three months to fifteen years A. Latham demonstrated, by inoculation, 
the presence of tuberculosis of the tonsils either in organs removed by oper¬ 
ation or post mortem. The observation is of interest in connection with the 
views of Schlenker, who claims that the majority of the cases of tuberculous 
cervical glands result from infection with tubercle bacilli which gain admis¬ 
sion by way of the tonsil. A large number of his cases of tuberculous cervical 
adenitis were definitely of a descending variety and associated with tubercu¬ 
losis of these glands. The majority also had pulmonary tuberculosis, and he 
regards surface infection of the tonsil by tuberculous food and sputum far 
more common than infection by way of the circulation. The disease may 
occur as a superficial ulceration. More commonly there is an infiltration of 
the tonsil with miliary tubercles, which produces a greater or less hypertrophy 
which it is practically impossible to distinguish from an ordinary enlargement 
of the tonsil without a microscopical examination. Hugh Walsham’s observa¬ 
tions on the frequency of infection of the tonsils in pulmonary tuberculosis 
hare been referred to. 

(/) Pharynx. —In extensive laryngeal tuberculosis an eruption of miliary 
granules on the posterior wall of the pharynx is not very uncommon. In 


* Tome iii, Paso. L 


840 


SPECIFIC INFECTIOUS DISEASES. 


chronic phthisis an ulcerative pharyngitis, due to extension of tho disease 
from the epiglottis and larynx, is one of the most distressing of complica¬ 
tions, rendering deglutition acutely painful. Adenoids of the naso-pharynx 
may be tuberculous, as shown by Lermoyez. Macroscopically, they do not 
differ from the ordinary vegetations found in this situation. - 

(g) A few ipstances occur in the literature of tuberculosis of the oesoph¬ 
agus. The condition is a pathological curiosity, except in the slight exten¬ 
sion from the larynx, which is not infrequent; but in a case in my wards de¬ 
scribed by Flexnor the ulcer perforated and caused purulent pleurisy. The 
condition has been fully considered by Claribel Cone, who has described a 
second case from the Johns Hopkins Hospital (Bulletin, November, 1891'). 

(h) Stomach .—Many cases are reported which are doubtful. Primary 
disease is unknown. Marfan was able to collect only about a dozen authentic 
cases. Perforation of the stomach occurred six times, thrice by a tuberculous 
gland. In Oppolzer’s case an ulcer of the colon perforated the organ. In 
Musser’s case there was a large tuberculous ulcer 3 X li inches in- extent. 
Three cases have been described from my wards by Alice Hamilton (J. H. H. 
Bulletin, April, 1897). 

(t) Intestines .—The tubercles may bo (1) primary in the mucous mem¬ 
brane, or more commonly (2) secondary to disease of the lungs, or in rare 
cases the affection may (3) pass from the peritonseum. 

(1) Primary intestinal tuberculosis occurs most frequently in children, 
in whom it may be associated with enlargement and caseation of the mesen¬ 
teric glands, or with peritonitis. As stated on page 292, there is great dis¬ 
crepancy in the statistics on this point—German 4 per cent, American 1 per 
cent, English 18 per cent—and the question needs careful study. Biedert 
gives 16 eases in 3,104 instances of tuberculosis in children. In adults pri¬ 
mary intestinal tuberculosis is rare, occurring in but 1 instance in 1,000 
autopsies upon tuberculous adults at the Munich Pathological Institute; but 
now and then cases occur in which the disease sets in with irregular diar¬ 
rhoea, moderate fever, and colicky pains. In a few cases haemorrhage has 
been the initial symptom. Regarded at first as a chronic catarrh, it is not 
until the emaciation becomes marked or the signs of disease appear in the 
lungs that the true nature is apparent. Still more deceptive are the cases in 
which the tuberculosis begins in the caecum and there are symptoms of appen¬ 
dicitis—tenderness in the right iliac fossa, constipation, or an irregular diar¬ 
rhoea and fever. These signs may gradually disappear, to recur again in a 
few weeks and still further complicate the diagnosis. Fatal haemorrhage has 
occurred in several of my cases. Perforation may occur with the formation 
of a pericaecal abscess, or perforation into the peritonaeum may take place, or 
in very rare instances there is partial healing with great thickening of the 
walls and narrowing of the lumen. 

(2) Secondary involvement of the bowels is very common in chronic pul¬ 
monary tuberculosis, e. g., in 566 of the 1,000 Munich autopsies in tuber¬ 
culosis just referred to. In only three of these cases were the lungs not 
involved. The lesionsi are chiefly in the ileum, caecum, and colon. The affec¬ 
tion begins in ihe solitary and agminated glands or on the surface of or 

within the mucosa. The-caseation and necrosis lead to ulcera ti on, . . whic h 

may be very extensive and involve the. greater portion of . the mucosa of .the 
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small bowels. In the ilemn the Foyer’s patches are chiefly involved 
Effi ffffle ulcers may pe ovoidJ^t, in the jejunum and colon they are usually 
Upund or transverse to the long axis. The tuberculous ulcer has the follow- 
jpng characters: (o) It is irregular, rarely ovoid or in the long axis, more 
/frequently gird}ing.tbe bowel; (6) the edges and base are infiltrated, often 
caseous; (c) the submucosa and muscularis arc usually involved; and (d) 
on lie serosa may be seen colonies of young tubercles or a well-marked tuber¬ 
culous lymphangitis. Perforation and peritonitis are not uncommon events 
in' the secondary ulceration. Stenosis of the bowel from cicatrization may 
■ occur; the strictures may be multiple. 

Localized chronic tuberculosis of the ileo-ccecal region is of great impor¬ 
tance. The caecum may present a chronic hyperplastic tuberculosis, which not 
uncommonly extends into the appendix. As a consequence of the changes 
produced a definite tumor-like mass is formed in the right iliac fossa. This 
variesjn size, is usually elongated in a vertical direction, hard, slightly mov¬ 
able, or bound down by adhesions and very sensitive to pressure. The tumor 
simulates more or less closely a true neoplasm of this region, particularly car¬ 
cinoma. The condition is characterized by gradual constriction of the lumen 
of the bowel, periodic attacks of severe pain, and alternating diarrhoea and 
constipation. The extremely localized character of the disease warrants an ex¬ 
ploratory operation, as the results of entcrectomy are remarkably favorable. 
Of 11 cases reported by F. M. Caird 7 recovered. In a second form of this 
disease, occurring less frequently than the former, there is no definite tumor- 
mass to be felt, but a general induration and thickening in the right iliac 
fossa similar to the local changes produced by a recurring appendicitis. In 
this variety a fistula discharging fecal matter occasionally results. Both forms 
may be distinguished from the diseases they simulate by the finding of tubercle 
bacilli in the stools or in the discharge from the fistula when such exists. 

Tuberculosis of the rectum has a special interest in connection with fistula 
in ano, which, according to Spillman’s statistics, occurs in about 3.5 per cent 
of cases of pulmonary disease. In many instances the lesion has been shown 
to be tuberculous. It is very rarely primary, but if the tissue on removal 
contains bacilli and is infective the lungs are almost invariably found to be 
involved. It is a common opinion that the pulmonary symptoms progress rap¬ 
idly after the fistula is cut. This may have some basis if the operation con¬ 
sists in laying the tract open, and not in a free excision. 

(3) Extension from the peritonseum may excite tuberculous disease in the 
bowels. The affection may be primary in the peritonaeum or extend from the 
tubes in women or the mesenteric glands in children. The coils of intestines 
become matted together, caseous and suppurating foci develop between the 
folds, and perforation may take place between the coils. 


VI. Tuberculosis or the Liver. 

This organ is very constantly involved in (1) Miliary tuberculosis. This 
is seen in acute generalized tuberculosis, though the granules may be small 
and have to be looked for very carefully. In chronic tuberculosis miliary 
tubercles are not at all uncommon in the liver. (2) Solitary tubercle. Occa¬ 
sionally large tuberculous masses are found in the organ, sometimes associated 
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with perihepatitis, sometimes with tuberculous peritonitis, and in children 
with tuberculous adenitis. In a few cases the masses are very large, though it 
is only in exceptional cases that the tumor can be felt through the abdominal 
wall. Occasionally the solitary tubercle becomes infected with pus organis^os, 
softens and forms an abscess. (3) Tuberculosis of the bile ducts ; 
cuIqus cavities,in the liver. This is by far the most .ch ar acte r istic tuberpu-^ 
lous change in the organ, and is nat-uncnmaum. It was well describedvby.. 
Bristowe in 1858. The liver is enlarged, and section shows numerous small* 
cavities, which look at first like multiple abscesses in suppurative pylephlebitis, 
but the pus is bile-stained and the whole process is a local tuberculous cholan¬ 
gitis. (4) Tuberculous- cirrhosis. With the eruption of miliary tubercles 
there may be slight increase in the connective tissue, which is overshadowed 
by the fatty change. In all the chronic forms of tubercle in this organ there 
may be fibrous overgrowth. Hanot, who has described several varieties, states 
that the condition may be primary. I' janti a sll y it is .very .rare, exgggt. in 
connection with chronic tuberculous peritonitis-and .perihepatitis, when the 
organ may be much deformed by a sclerosis involving the portal canals and 
the capsule, which may be greatly involved in a polyserositis. 

VII. Tuberculosis of the Brain and Cord. 

Tuberculosis of the brain occurs as (a) an acute miliary infection caus¬ 
ing meningitis and acute hydrocephalus; (6) as a chronic meningo-encepha- 
liiis, usually localized, and containing small nodular tubercles; and (c)_as 
the so-called solitary tubercle. Between the last two forms there are all 
gradations, and it is rare to sec the meninges uninvolved. The acute variety 
has already been considered. I shall here consider the chronic form, which 
conies on slowly and has the clinical characters of a tumor. 

It is most common in the young. Of 148 cases collected by Pribram-11$ 
were under fifteen years of age. Other organs are usually involved, partic¬ 
ularly the lungs, the bronchial glands, or the bones. In rare instances n( 
tubercles are found elsewhere. They occur most frequently in the cerebellum 
next in the cerebrum and then in the pons. The growths are often multiple 
in 100 out of 183 cases (Gowers). They range in size from a pea to a wal 
nut; large tumors occasionally occur, and sometimes an entire lobe of th 
-cerebellum is aSected. On section the tubercle presents a grayish-yellow 
caseous appearance, usually firm and hard, and encircled by a transluoenl 
softer tissue. The centre of the growth may be semi-diffluent. As in othe 
localities the tubercle may calcify. The tumors are as a rule attached to th 
meninges, often to the pia at the bottom of a sulcus so that they look in 
bedded in the brain-substance. About the longitudinal fissure there may 1 
an aggregation of the growths, with compression of the sinus, and the formi 
tion of a thrombus. The tuberculous tumor not infrequently excites acuf 
meningitis. In localized meningo-encephalitis the pia is thickened, tube 
cles are adherent to the under surface and grow about the arteries. It is ofte 
combined with cerebral softening from interference with the circulation. Sc 
eral of the most characteristic instances which I have seen were on tl 
meninges covering the insula. This form may occur in pulmonary tuberc 
losis, causing hemiplegia or aphasia which may persist for months. 
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The symptoms of tuberculous growths in the brain are those of tumor, 
and will be considered in the section on the brain. 

In the spuutl.cord the same forms are found. The acute tuberculous men¬ 
ingitis has been considered and is almost always cerebro-spinal. The solitary 
tubercle of the. .cord, is rare. Herter has reported 3 cases and collected 24 
from the literature. It was secondary in all save one case. The symptoms 
are those of spinal tumor or meningitis. • 


VIII. Tuberculosis of tite Genito-ubtnaby System. 

The studies of the past few years, and particularly the work of surgeons 
and gynaecologists, have taught us the great importance of tuberculosis of this 
tract. Any part of the genilo-urinary system may be invaded. The suc¬ 
cessive involvement of the organs may be so rapid that unless the ease has 
been seea..fiarly it may lie impossible to state wilh any degree of certainty 
which has been the primary seat of infection. There may be simultaneous 
involvement of various portions of the tract. In tuberculosis of the genito¬ 
urinary system one always has to bear in mind the possibility of latent dis¬ 
ease elsewhere in the body. As Bollinger says, tubercle bacilli may gain 
admission at some part of the respiratory tract without producing any lesion 
at the point of entrance, and finally reach a bronchial gland, where they 
set up a tuberculous process of extremely slow development without producing 
any symptoms. From this point bacilli may enter the blood stream and lodge 
in the epididymis or testicle proper, and produce nodules which are readily 
discovered, owing to the ease with which these parts are examined. Such a 
case might be quite easily mistaken for one of primary genital tuberculosis, 
whereas the true primary tuberculous focus is far distant. 

Infection of the genito-urinary tract occurs in various ways: 

1. By Hereditary Transmission .—It has been met with in the foetus. The 
comparative frequency of tuberculosis of the testicle in very young children 
suggests very strongly that the uro-genital organs may be involved as a result 
of direct transmission of the disease from the parents. 

2. By infection from areas of tuberculosis already existing in the patient. 

(а) Infection through the Blood .—In many cases uro-genital tuberculosis 
is found at autopsy associated with disease of some distant organ, particu¬ 
larly the lungs, and it would appear most probable that in them infection has 
been through the blood-vessels. Jani’s observations, which were published by 
Weigert after the author’s death, strongly support this theory. In studying 
sections of the genital organs of patients who died of pulmonary tuberculosis, 
he found tubercle bacilli in 5 out of 8 cases in the testicle, and in 4 out of 6 
cases in the prostate, without in any instance finding microscopical evidences 
of tubercles in these organs. The bacilli lay, in the testis, partly within and 
partly close beside the cellular and granular contents of the seminal tubules, 
while in the prostate they were always situated in the neighborhood of the 
glandular epithelium. 

(б) Infedigji from the Peritonaeum .—This source of infection, in both 
men ancT women, is much more frequent than is commonly supposed. The 
intimate relationship between the peritonajum and bladder in both subjects, 
mid with the vesicahe seminales and vasa deferentia in the male, allows of 
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a ready way of invasion of these organs by direct extension of the disease. 
The peritonaeum is a frequent source of genital tuberculosis in the female. 
No doubt many cases of tuberculosis, of. .the dfallopian tubes originate from 
this source. The fact that the fimbriated extremity of the tube is often'MBit', 
seriously involved points rather strongly in this direction, although the fwrc 
might bo taken as a point in favor of blood infection, favored by its greaM; 
vascularity. Various observations go to show that the action of the cSk 
lining the lumina of the Fallopian tubes tends to attract particles introd-atwfc 
into the peritoneal cavity. Jani’s observation is very interesting in this'$16- 
nection, as showing the possibility of tubercle bacilli entering the tubes frhtfi 
the peritoneal cavity without there being any tuberculous peritonitis.-- ‘He 
found typical tubercle bacilli in the lumen, in sections of a normal Fallopian 
tube, in a woman who died of pulmonary and intestinal tuberculosis. The 
explanation advanced was that the bacilli made their way through the thin 
peritoneal coat from one of the intestinal ulcers, thus reaching the peritoneal 
cavity, and thence were attracted into the Fallopian tube by the current pro¬ 
duced by the action of the cilia lining the lumen. The intimate relationship 
between tuberculous peritonitis and tuberculosis of the Fallopian tubes is 
shown in the fact that the latter are affected in from 30 to 40 per cent of 
the cases. 

(c) Infection from other Organs by Direct Extension .—The occurrence 
of direct extension from the peritoneum has already been mentioned. In 
tuberculous ulceration of the intestine or rectum adhesions to the bladder 
in the male or to the uterus and vagina in the female may occur, with result¬ 
ing fistulse and a direct extension of the disease. Perirectal tuberculous 
abscesses may lead to secondary involvement of some portion of the genito¬ 
urinary tract. It must not be forgotten that tuberculosis of the vertebra 
may be followed by tuberculosis of the kidney as a result of direct extension 
of the disease. 

3. By Infection from Without .—Whether uro-genital tuberculosis maj 
occur as a result of the entrance of tubercle bacilli into the urethra or vagim 
is still a disputed question. That bacilli gain admission to these passages dur 
ing coitus with a person the subject of uro-genital tuberculosis, or by the us< 
of foul instruments or syringes, seems quite probable. The possibility o 
genital tuberculosis occurring in the female as a result of coitus with a mat 
the subject of tuberculosis in some portion of the genito-urinary system wa 
first suggested by Cohnheim, who stated, however, that it rarely, if evei 
occurred. Gartner’s experiments have been referred to. 

In a patient with intestinal tuberculosis the tubercle bacilli might acci 
dentally reach the urethra or vagina from the rectum. 

Uro-genital tuberculosis is commonest between the ages of twenty an* 
forty years—that is, during the period of greatest sexual activity. Males ar 
affected much more frequently than females, the proportion being 3 to f 
This'great difference is no doubt partly due to the more intimate relationshi 
between the urinary and genital systems in the former than in the latter. I 
the male the urethra forms the common outlet for the two systems, while i 
the female there is a separate outlet for each. 

Oncejhe uro-genital tract has been invaded, the disease is likely to spies 
rapidly*, and the method of extension is an important one. Quite frequentl 
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there ; is direct extension, as when the bladder is involved secondarily to the 
Ipdfiey by passage of the disease along the ureter, or where the tuberculous 
tjacbc&S extends along the vas deferens to the vesiculoe scminales. No doubt 
qgjjrface inoculation occurs in some instances, and to this cause may be attrib- 
£psd a certain percentage of cases of vesical and prostatic disease following 
^jAatculosis of the kidney. Although this probability is acknowledged, there 
element of doubt as to the possibility of the kidney becoming affected 
'^pndarily to the bladder or prostate by the direct passage of the bacilli up 
tife lumen of one ureter; for in such a case we have to supposo that a non- 
niotile bacillus, contrary to the laws of gravity, ascends against an almost 
co nsfan t current of urine flowing in the opposite direction. The lymphatics 
may‘afexd-a. means for the spreading of the disease, but in a greater number 
of cases than is generally supposed it takes place by way of the blood-vessels. 
Cystoscopic examinations of the bladder not infrequently show the presence 
of tubercles beneath the mucous membrane before there is any evidence of 
superficial ulceration—a fact suggesting strongly a blood infection. 

The discovery of tubercle bacilli in the urine and the obtaining of tuber¬ 
culous lesions in animals as a result of inoculation with the urinary sedi¬ 
ment afford us the only positive evidence of genito-urinary tuberculosis. So 
far there are no authentic-accounts of tubercle bacilli having been found in the 
semen of men with tuberculosis of the testicle or vesieula) scminales. Owing 
to the fact that the smegma bacillus has the same staining reaction as the 
tubercle bacillus, and, morphologically, is practically indistinguishable from 
it, the greatest care must be used in obtaining (he specimen of urine for 
examination, to eliminate, if possible, all chances of contamination. Thus 
the urine examined must be a catheterized specimen, and even then one runs 
the risk of carrying back into the bladder on the end of the cathctcr*a few 
bacilli which may be washed out in the stream of urine and be mistaken for 
tubercle bacilli in the sediment. By Bunge and Trautenroth’s method of 
staining the two organisms can probably be definitely differentiated, but the 
safer plan is to immediately inoculate one or more guinea-pigs with some of the 
suspected urine. If tubercle bacilli be present the animals will manifest 
tuberculous lesions in from three to five weeks. 

Tubekcot.obis of the Kidneys (Phthisis renum ).—In general tuber¬ 
culosis the kidneys frequently present scattered miliary tubercles. In pul¬ 
monary tuberculosis it is common to find a few nodules in the substance of 
the organ, or there may be pyelitis. In the first 17,000 admissions to the 
medical wards of the Johns Hopkins Hospital there were 1,085 cases of tuber¬ 
culous infection. In 17 of these a clinical diagnosis of renal tuberculosis 
was made. Walker analyzed the first 1,369 autopsies in the same hospital 
and found that 784 had tuberculosis in some part of the body. In all there 
were 61 cases of renal tuberculosis. Of 482 cases of pulmonary tuberculosis 
showing symptoms during life, one or both kidneys were involved in 23. 
There were 36 cases of acute general miliary tuberculosis, and in every instance 
the kidney was affected. The 2 other cases of renal tuberculosis occurred in 
patients with latent disease. Primary tuberculosis, pf the kidneys is not very 
rare, but in no instance in the above series did Walker demonstrate a primary 
infection, in the kidney. The tuberculous process was primary in some other 
part of tiie genito-urinary tract in 6 cases. In a majority of the cases the 
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process involves the pelvis and the ureter as well, sometimes the bladder ab2* 
prostate. It may be difficult to say in advanced cases whether the disease 
has started in the bladder, prostate, or vesicles, and crept up the ureters, 
or "whether it started in the kidneys and proceeded downward. In a majority 
of cases, I believe, the latter is true, and the infection is through the blood. 
Walker thinks that a hacmatogenous infection takes place in 90 per cent of the 
cases, and that this is the channel of infection in the majority of instances 
where renal follows vesical tuberculosis rather than along the ureter. One 
kidney alone may be involved, and the disease creeps down the ureter and 
may only extend a few millimetres on the vesical mucosa., A man with aortic 
insufficiency, who had no lesions in the lungs, presented a localized patch in 
the pelvis of the kidney, involving a pyramid, while the ureter, 5 cm. from the 
bladder and at its orifice, was thickened and tuberculous. The prostate 
showed an area of caseation. The process is most common between twenty 
and thirty years of age, but it may occur at the extremes of ago. In a series 
of 386 cases collected by Walker in which the sex was stated, 182 of the 
patients wore males and 204 females. The joint statistics of Guillard, Tuffior, 
and Albarran include 2-16 cases of chronic tuberculosis, of which 112.. were 
female^ and 69 males. In the earliest stage, which may be met with acci¬ 
dentally, the disease is seen to begin in the pyramids and calyces. Negrosis 
and caseation proceed rapidly, and the colonies of tubercles start throughout 
the pyramids and extend upon the mucous membrane of the pelvis. As a 
rule, from the outset it is a tuberculous pyo-nephrosis. The renal infection 
may result from direct extension of the disease from a tuberculous vertebra. 
It may be confined to one kidney, or progress more extensively in one than in 
the other. Of 216 cases in which the side affected was specified, the .light 
kidney was involved in 111, the left in 96, and both together in 9. At autopsy 
both organs are usually found enlarged. In only 3 of the 61 autopsies pre¬ 
viously referred to was the disease unilateral. One kidney may be completely 
destroyed and converted into a series of cysts containing cheesy substance— 
a form of kidney which the older writers called scrofulous. In the putty¬ 
like contents of these cysts lime salts may be deposited. In other instances 
the walls of the pelvis arc thickened and cheesy, the pyramids eroded, and 
caseous nodules are scattered through the organ, even to the capsule, which 
may be thickened and adherent. The other organ is usually less affected, 
and shows only pyelitis or a superficial necrosis of one or two pyramids. 
The ureters are usually thickened and the mucous membrane ulcerated and 
caseous. Involvement of the bladder, vesical® seminales, and testes is not 
uncommon in males. 

The symptoms are those of pyelitis. The urine may be purulgnt for 
years, and there may be little or no distress. Even before the bladder be¬ 
comes involved micturition, is frequent, and many instances are mistaken 
forjystitis. The frequent micturition is in part due to an initial polyuria, 
in part to reflex irritation, but chiefly to a non-tuberculous inflammation 
over the trigone of the bladder. It is usually the earliest and most constant 
symptom. Hmmaturia, of a mild grade, occurs at some time during the course 
of the disease in the majority of the cases. Dull, aching painjn the lumbai 
region pn one side is frequently complained of and may be the first symptom. 
The condition is for many years compatible with fair health. The (suability 
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is shown by the accidental discovery of the so-called scrofulous kidney, con¬ 
verter into cysts containing a putty-like substance. In cases in which the 
disease becomes advanced and both organs are affected, constitutional symp¬ 
toms are more marked. There is irregular fever, with chills and loss of 
highland strgpgth. General tuberculosis is common. In only one of my 
cases were the lungs uninvolved. In a case at the Montreal General Hos¬ 
pital a cyst perforated and caused fatal peritonitis. 

Physical examination may detect special tenderness on one side, or the 
kidney may bo palpable in front on deep pressure; but tuberculous pyelo¬ 
nephritis seldom cuuses a large tumor. Occasionally the pelvis becomes 
enormously distended; but this is rare in comparison with its frequency in 
calculous pyelitis. The urine presents changes similar to those of ordinary 
calculous pyelitis—piis-cells, epithelium, and occasionally definite caseous 
masses. It is nearly always acid in reaction. Albumin is, of course, pres¬ 
ent. Tubercle bacilli may be demonstrated by the ordinary methods. Tube- 
casts are not often seen. 

To distinguish the condition from calculous pyelitis is often difficult. 
Haemorrhage may be present in both, though not nearly so frequently in the 
tuberculous disease. Functional haematuria, to which Senator has given the 
name essential renal licematuria, and Klemperer that of angio-neurotic renal 
h mmatu ria has been a source of error in diagnosis and has led to surgical 
interference. In this condition it is highly probable that bleeding from the 
kidney can occur in the absence of any definite lesion of the organ, although 
Israel denies the existence of such an anomaly. Methylene blue and phlorid- 
zin, given subcutaneously, are held to be of value iu determining the kidney 
affected. The diagnosis rests on three points: (1) The detection of some 
focus of tuberculosis, as in the testes; (2) the presence of tubercle bacilli in 
the sediment; and (3) the use of tuberculin. In woman the kidney involved 
is now easily determined by cathcterizing the ureters after the plan of my 
colleague Kelly. 

The incidence of renal implication in uro-genital tuberculosis may be 
gathered from Orth’s Gottingen material, analyzed by Oppenheim. Of CO 
cases there were 34 in which the kidneys were involved. Posner in 149 cases 
found the bladder involved in 18, and the testes in 8. 

Tuberculosis of the suprarenal capsules will be considered under Addison’s 
Disease. 

Tuberculosis ob the Ureter and Bladder. —This rarely occurs as 
a primary affection, but is nearly’always secondary to involvement of other 
parts, particularly the pelvis of the kidney. In the case of uro-genital tuber¬ 
culosis, above mentioned, in a patient who died of heart-disease, the ureter, 
just where it enters the bladder, showed a fresh patch of tuberculosis. 

Protracted cystitis, which has come on without apparent cause, is always 
suggestive of tuberculosis. The renal regions, the testes, and the prostate 
should be examined with care. It may follow a pyclo-ncphritis, or be asso¬ 
ciated with primary disease of the prostate or vesieulae seminales. Primary 
tuberculosis of the posterior wall of the bladder may simulate stone. 

Tuberculosis op the Prostate and Vesiouilb Seminales. The 
prestate is frequently involved in tuberculosis of the uro-genital tract. In 
Krzyincki’s cases, of 15 males the prostate was involved in 14 and the vesiculse 
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seminalcs in 11. In Orth’s coses the prostate was involved in 18 of 
cases in males. These parts are much more frequently involved than mSEraRi? 
post-mortem statistics indicate. Per rectum the prostatic lobes arCi^wfc^ 
be occupied by hard nodules varying in size from a pea to a bean. is 

great irritability of the bladder, and agonizing pain'in catheterization.^, An 
extremely rare ..lesion is primary urethral tuberculosis, which may sint&ktfc- 
stricture. ' j j ljt 

Tubeecdlosis op the Testes.— This somewhat common affection^al® 
be primary, or, more frequently, is secondary .to tuberculous disease. eH 
where. Many cases occur before the second year, and it is stated to Itoyia 
been met with in the fcetus. In infants it is serious and usually assock « d 
with tuberculous disease in other parts. In 9 cases reported by Hutinel and 
Deschamps, in every one there was a general affection. In 20 cases reported 
by Jullien, 6 were under one year, and G between one and two years old. In 
5 of the cases both testicles were affected. Koplik holds that most of the 
instances of this kind are congenital, in Baumgarten’s sense. In the adult 
the tubercles begin within the substance of the gland, but in children the 
tunica albuginea is first affected. The tubercle does not always undergo 
caseation, but it may present a number of embryonic cells, not unlike a 
sarcoma. 

JW Tubercle of the testes is most likely jq,h&jiQBfaunded.with syphilis. In 
t hq latter the-body of the organ is most often affected, there is less pain, and 
t he o u t lines of-the growth are more nodular and irregular. In obscure peri¬ 
toneal disease the detection of tubercle in a testis has not infrequently led 
to a correct diagnosis. The association of the two conditions is not uncom¬ 
mon. The lesion in the testis may heal completely, or the disease may become 
generalized. General infection has followed operation. Too much stress can 
not be laid on the importance of a routine examination of the testes in hos¬ 
pital patients. 

ToBEBCunosia op thb Fallopian Tubes, Ovabies, and Utebus.— The 
Fallopmu tubes are by far the most frequent seat of genital tuberculosis. 
The disease may be primary and produce a most characteristic form of sal¬ 
pingitis, in which the tubes are enlarged, the walls thickened and infiltrated, 
and the contents cheesy. Adhesion takes place between the fimbrise and the 
ovaries, or the uterus may bo invaded. The condition is usually bilateral. 
It may occur in young children. Although, as a rule, very evident to the 
naked eye, there are specimens resembling ordinary salpingitis, which show 
on microscopical examination numerous miliary tubercles (Welch and Wil¬ 
liams). Tuberculous salpingitis may cause serious local disease with abscess 
formation, and it may be the starting-point of peritonitis. 

Tuberculosis of the ovary is always seconda ry. There may be an erup¬ 
tion of tubercles over the surface in an extensive involvement of the stroma 
with abscess formation. 

Tuberculosis of the uterus is very rare. Only three examples have come 
under my observation, all in connection with pulmonary phthisis. It may 
be primary. The mucosa of the fundus is thickened and caseous, and tuber¬ 
cles may be seen in the muscular tissue. Occasionally the process extends 
to the vagina. 

i Tuberculosis of the placenta is more common than has been supposed. 
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■p|p placentae from tuberculous women, 9 were affected; 5 of these were 
‘■Bnsases'of advanced disease of the lung. The lesions are easily overlooked. 

IX. Tuberculosis of the Mammary Gland. 

.Hendry (Bruns’s Beitragc, viii) has collected 40 cases, 1 of which was 

E e. The disease is most common between the fortieth and sixtieth 
'he breast is frequently fistulous, unevenly indurated, and the nipple 
ted. The fistulas and ulcers present a characteristic tuberculous 
There is also a cold tuberculous abscess of the breast. The axillary 
re affected in about two-thirds of the cases. The disease runs a 
oiirse of months or years. The diagnosis can be made by the general 
appearance of the fistulas and ulcers, and by the existence of tubercle bacilli. 
The prognosis is not bad, if total eradication of the disease be possible. 

In 1836 Bedor described an hypertrophy of the breast in' the subjects 
of pulmonary tuberculosis. As a rule, if one gland is involved, usually on 
the side of the affected lung, as already mentioned, the condition is one of 
chronic interstitial mammitis, and is not tuberculous. 

X. Tuberculosis of tiie Circulatory System. 

(o) Myocardium .—Scattered miliary tubercles are sometimes met with 
in the acute disease. Larger caseous tubercles arc excessively rare. A. Moser 
states that there are only 46 cases on record. There is also a sclerotic tuber¬ 
cul ous m yocarditis. The infection often passes from a mediastinal gland. 

(6) Endocardium .—In 216 autopsies in cases of chronic phthisis I found 
endocarditis in 12. It was present in only 151 among more than 11,000 
autopsies on tuberculous cases (G. \V. Norris)., As a rule, it is a secondary 
form, the result of a mixed infection, so common in pulmonary tuberculosis. 
A true tuberculous endocarditis does, however, occur, directly dependent upon 
infection with the bacillus of Koch. As a rule, it is a vegetative endocardi¬ 
tis, not to be distinguished from that caused by Streptococcus or Staphylo¬ 
coccus. In rare cases, however, caseous tubercles develop. 

(c) Arteries .—Primary tuberculosis of the larger, blood-vessels is very 
rar$ and is usually the result of invasion from without. The disease may, 
however, occur in a large artery and not result from external invasion. In 
a ease of chronic tuberculosis Flexner found a fresh tuberculous growth in 
the aorta, which had no connection with cheesy masses outside the vessel. 
Simmitsky has collected 18 cases of tuberculosis of the aorta. 

In the lungs and other organs attacked by tuberculosis the arteries are 
involved in an acute infiltration which usually leads to^ thrombosis, or tuber¬ 
cles may develop in the walls and proceed to caseation and softening fre¬ 
quently with a resulting haemorrhage. By extension into vessels, particu¬ 
larly veins, the bacilli are widely distributed with the production of miliary 
tuberculosis. 

XI. Diagnosis of Tuberculosis. 

The recognition of the disease rests upon the macroscopical and micro- 
Bc opieal ap pearances of the lesions and the presence of the tuberclc hacilli. 
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Tuberculin Reaction: —(a) Hyppdermic. —In obscure internal *__, _. 

joint, rfljipa and unsuspected tu berculoaifl of the ki dneys this gives most valug' 
able information. In adults-a.milligramme is injected subcutaneously, an$ 
if this has no reaction a larger dose of two or three milligrammes is employed' 
in two or three days. There is often slight local irritation following injection, 
and within ten to twelve hours the febrile reaction begins, the temperatun 
rising from 102° to 104°. (5) Conjunctival Reaction. —CWswtte’s test givS 
very satisfactory results—of 2,894 clinically tuberculous patients, 92(05 per 
cent reacted. A drop of J-l per cent solution of tuberculin is put into the 
conjunctiva, which in infected individuals reacts with a hyperemia, "(e) A 
shin reaction also follows vaccination with tuberculin, but this is not so cer¬ 
tain as the conjunctival reaction. Hamman’s paper on tuberculin in pul¬ 
monary tuberculosis (Arch, of Int. Med., 1908), gives the Johns HdpkinB 
Hospital experience. Influenced by Trudeau, it has been used there fifteen 
or sixteen years in obscure medical and surgical cases with most satisfactory 
results. 


XII. The Prognosis in Tuberculosis. 

The parable of the sower already referred to expresses better than in any 
other way the question of individual predisposition. In a large propor¬ 
tion of us the seed falls by, the wayside. The bacilli are picked up by the 
phagocytes in the air-passages, and never really enter the body. In others 
the seed falling upon a rock or on stony ground withers away as soon 
as it springs up; and such are the cases in which the bacilli gain entrance 
to the bronchial glands and form small foci which rapidly heal. The seed 
which falls among thorns represents the germs which gain entrance to the 
lungs and which grow and cause the characteristic lesions, but the natural 
protective processes limit and control it, and the patient is cured. In the 
last group, in which the seed falls on good ground and springs up and bears 
fruit a hundredfold, are the cases in which the disease progresses and the 
unfortunate victim dies of tuberculosis. The late Austin Flint, facile princeps 
among American students of the disease, called attention to its self-limitation 
and intrinsic tendency to recovery in tuberculosis. Of his 670 cases, 44 recov¬ 
ered, and in 31 the disease was arrested, spontaneously in- 23 of the, first 
group and in 15 of the second. This natural tendency to cure ia. atflfeaore 
strikingly shownin.lymphatic and bone tuberculosis. ' 

The following may be considered favorable circumstances in the progno¬ 
sis of pulmonary tuberculosis :i An early diagnosis^ a good family history, 
^previous good health^a strong digestionya suitable environment, andfan insidi¬ 
ous onset,Jwithout high fever, and without extensive pneumonic consolidation- 1 
Cases beginning with pleurisy seem to run a more protracted and more favor¬ 
able course. Repeated attacks of haemoptysis are unfavorable. When well 
established the course of tuberculosis in any organ is marked by intervals of 
weeks or months in which the fever lessens, the symptoms subsidy and there 
is improvement in the general health. 

In pulmonary cases the duration is extremely variable. Timmuae placed 
the average duration at two years, and for the majority of cases this is perhaps 
a correct estimate. Pollock’s large statistics of over 3,500 cases show a mean 
duration of the disease of ovejfctwo yeare and a half. Williams’s analysis of 
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julMge duration was over seven years. 

and Marriage. —Under th'e subject of prognosis comes the 
of the marriage of persons who have had tuberculosis, or in whose 
'.ft* disease prevails. The following brief statements may be made 
agt^jneference to it: 

Subjects with healed lymphatic or bone tuberculosis ntarry with per- 
fr g fol i mp u n ity and may beget healthy children. It is undeniable, however, 
tpp in such families scrofula, caries of the bone, arthritis, cerebral and pul- 
ipOSi^ tuberculosis are more common. Which is it, “ herddite de graine ou 
hdreditd de terrain,” as the French have it, the seed or the soil, or both ? We 
can not yet say. The risks, however, are such as may properly be taken. 

(b) The question of marriage of a person who has arrested or cured lung 
tuberculosis-» more difficult to decide. In a male, the personal risk is not 
so great; and when the health and strength are good, the external environ¬ 
ment favorable, and the family history not extremely bad the experiment— 
for it is such—is often successful, and many healthy and happy families are 
begotten under these circumstances. In women the question is complicated 
with that of child-bearing, which increases the risks enormously. With a 
localized lesion, absence of hereditary taint, good physique, and favorable 
environment, marriage might be permitted. When tuberculosis has existed, 
however, in a girl whose family history is bad, whose chest expansion is slight, 
and whose physique is below the standard, the physician should, if possible, 
place his veto upon marriage. 

(c) With existing disease, fever, bacilli, etc., marriage should be prohib¬ 
ited. Pregnancy usually hastens the process, though it may be held in abey¬ 
ance. After parturition the disease advances rapidly. There is much truth, 
indeed, in the remark of Dubois: “If a woman threatened with phthisis 
marries, she may bear the first accouchement well; a second, with difficulty; 
a third, never.” Conception may occur in an advanced stage of the disease. 


XIII. Prophylaxis in Tuberculosis. 


(a) General. —Among the more important measures may be mentioned 
the Jhllowing: First, education of the public. Much has been done in this 
direction by the antituberculosis crusade, which has resulted in the forma¬ 
tion of many active societies, and has stimulated widespread interest in the 
disease. Secondly, the placing of pulmonary tuberculosis on the list of re¬ 
portable diseases. This gives the board of health control of the situation, 
and, as the New York experience has demonstrated, is perhaps the most 
helpful measure in the prophylaxis. Thirdly, the improved sanitary condition 
of the poor, particularly with reference to the housing. Fourthly, direct pre¬ 
ventive measures, such as the enactment of laws against spitting in public, 
the proper disinfection and cleaning of the rooms and houses which have been 
, occupied by tuberculous patients, and the careful inspection of dairies and 
abattoirs. Fifthly, in the large cities, organization of sanatoria and hospitals 
! for early curable and late incurable cases, and the establishment of separate 
dispensaries with a system of visiting of the patients at their homes by specially 
assigned nurses. Lastly, the care of the sputa of the consumptive. Thorough 
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boiling or putting it into the fire is sufficient. In hospitals it is well to havkj 
printed directions as to the care of the sputa, and also printed cards for outfs 
patients, giving the most important rules. It Bhould be explained to. ip 
patient that the only risk, practically, is from this Bource. 

(6) Individual. —Individual prophylaxis in the case of delicate children 
is most important. An infant bom of tuberculous parents, or of a family 
in which consumption prevails, should be brought up with the greatest care 
and guarded most particularly against catarrhal affections of all kinds. 
Special attention should be given to the throat and nose, and on the first 
indication of mouth-breathing, or any obstruction of the naso-pharynx, a 
careful examination should be made for adenoid vegetations. The child 
should be clad in flannel and live in the open air as much as possible, avoid¬ 
ing close rooms. It is a good practice to sponge the throat and chest night 
and morning with cold water. Special attention should be paid to diet and 
to the mode of feeding. The meals should be at regular hours and the food 
plain and substantial. Prom the outset the child should be encouraged to 
drink freely of milk. Unfortunately, in those cases there seems to be an 
uncontrollable aversion to fats of all kinds. As the child grows older, sys¬ 
tematically regulated exercise or a course of pulmonary gymnastics may be 
taken. In the choice of an occupation preference should be given to an out-of- 
door life. Families with a marked predisposition to tuberculosis should, if 
possible, reside in an equable climate. 

The trifling ailments of cliildren should be carefully watched. In the 
convalescence from the fevers which so frequently prove dangerous, the great¬ 
est caution should be exercised to prevent catching cold. Cod-liver oil, the 
syrup of the iodide of iron, and arsenic may be given. As mentioned, care 
of the throat in these children is very important. Enlarged tonsils should 
be removed. 

XIV. Treatment of Tubeboulosis. 

I. The Natural or Spontaneous Cure. —The spontaneous healing of 
local tuberculosis is an every-day affair. Many cases of adenitis and dis¬ 
ease of the bone or of the joints terminate favorably .Z. The healing of pul¬ 
monary tuberculosis is shown clinically by the recovery of patients in whose 
sputa elastic tissue and bacilli have been found; anatomically, by the pres¬ 
ence of lesions in all stages of repair. In the granulation products and asso¬ 
ciated pneumonia a scar-tissue is formed, while the smaller caseous areas 
become impregnated with lime salts. To such conditions alone should the 
term healing be applied. When the fibroid change encapsulates but docs 
not involve the entire tuberculous tissue, the tubercle may be termed involuted 
or quiescent, but is not destroyed. When cavities of any size have formed, 
healing, in the proper sense of the term, does not occur. I have yet to see 
a specimen which would indicate that a vomica had cicatrized. Cavities may 
be greatly reduced in size—indeed, an entire series of them may be so con¬ 
tracted by sclerosis of the tissue about them that an upper lobe, in which this 
process most frequently occurs, may be reduced to a third of its ordinary 
dimensions. Laennec understood thoroughly this natural process of cure in 
tuberculosis, and recognized the frequency with which old tuberculous lesions 
occurred in the lungs. He described cicatrices computes and cicatrices 
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Ssivilerms, ilie latter being the Mini liken cavities communicating with the 
iggstchi; and remarked that, as tubercles growing-in the glands, which are 
%)j$jigd scrofula, often heal, why should not the same take place in the lungs? 

'T, ’There is an. old German axiom, “Jcdermann hat am Ende ein bisclien 
tf'ubercvloee,” a statement partly borne out by the statistics showing the pro- 
portjp ps of cases jiypersons dying of all disease in whom quiescent or tuber- 
lesions qre found in the lungs. We find at the apices the following 
nditions, wh : i'4> have been hold to signify healed tuberculous processes: 
) Thickening of the pleura, usually at the posterior surface of the apex, 
with subadjacent induration for a distance of a few millimetres. This lxns, 
perhaps, no greater significance than the milky patch on the pericardium. 
(2) Puckered cicatrices at the apex, depressing the pleura, mid on section 
showing a large pigmented, fibrous scar. The bronchioles in the neighborhood 
may be dilated, but there are neither tubercles nor cheesy masses. This may 
sometimes, but not always, indicate a healed tuberculous lesion. (3) Puck¬ 
ered cicatrices with cheesy or cretaceous nodules, and with scattered tubercles 
in the vicinity. (4) The cicatrices ftslulcuses of Laennec, in which the fibroid 
puckering has reduced the size of one or more cavities which communicate 
directly with the bronchi. 

The investigations of Naegeli in Ribbert's laboratory show how frequent 
tuberculous infection is, and bow common recovery must bo. A special exami¬ 
nation was made of every organ of the body. In a series of cases tuberculous 
lesions were found in 97 per cent in the bodies of adults. IJp to the fifteenth 
year they were present in only 50 per cent; then there was a sudden rise in 
the eighteenth year to 9(1 per cent, and above the fortieih year a tuberculous 
focus was found in every body. In a scries of 500 post mortems studied with 
reference to this point by Blumer and Lartigau, healed pulmonary lesions were 
found in 30 per cent. 

II. General Measures. —The cure of tuberculosis is a question of nutri¬ 
tion; digestion and assimilation control the situation; make a patient grow 
fat and the local disease may be left to take care of itself. There are three 
indications: First, to place the patient in surroundings most favorable for 
the maintenance of a maximum degree of nutrition; second, to take such 
measures as, in a local or general way, influence the tuberculous processes; 
third, to alleviate symptotns. 

Open-air Treatment.—The value of fresh air and out-of-door life is well 
illustrated by an experiment of Trudeau. Inoculated rabbits confined in a 
dark, damp place rapidly succumbed, while others, allowed to run wild, either 
recovered or show slight lesions. It is the same in human tuberculosis. A 
patient confined to the house—particularly in the close, overheated, stuffy 
dwellings of the poor, or treated in a hospital ward—is in a position analogous 
to that of the rabbit confined to a hutch in the cellar; whereas a patient living 
in the fresh air and sunshine for the greater part of the day has chances 
comparable to those of the rabbit running wild. 

The opeft-air treatment of tuberculosis may be carried out at home, by 
change of residence to a suitable climate, or in a sanatorium. 

(o) At Home. —In a majority of all cases the patient has to be cared for 
in his own home, and if in the city, under very disadvantageous circum¬ 
stances. Much, however, mav be done even in cities to promote arrest by 
M 
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insisting upon systematic treatment. How much may be done by cafe dhd 
instruction is shown by the success of J. H. Pratt’s tuberculosis classes. As 
not five per cent of the patients can be dealt with in sanatoria, it is surpris¬ 
ing and gratifying to see how successful the home treatment may be. Even 
in cities the patients may be trained to sleep out of doors, and the results 
obtained by Pratt, Millett, and others are as good as any that have been pub¬ 
lished. While there is fever the patient should be at rest in bed, and for the 
greater part of each day, unless the weather is blusteriSfc and rainy, the 
windows should be open, so that he may be exposed freely to the fresh air. 
Ix»w temperature is not a contraindication. If there is a balcony or a suit¬ 
able yard, on the brighter days the patient 'may be wrapped up and put in a 
reclining chair or on a sofa. The important thing is for the physician to 
emphasize the fact that' neither the cough, fever, night sweats, and not even 
haemoptysis contraindicate a full exposure to the fresh air. In country places 
this can be carried out much more effectively. In the summer the patient 
should be out of doors for at least eleven or twelve hours, and in winter six or 
eight hours. At night the room should be cool and thoroughly well ventilated. 
It may require several months of this rest treatment in the open air before the 
temperature falls to normal. 

(6) Treatment in Sanatoria .—Perhaps the most important advance in 
the treatment of tuberculosis has been in the establishment in favorable locali¬ 
ties of institutions in which patients are made to live according to strict 
rules. To Brehmer, of Gobersdorf, we owe the successful execution of this 
plan, which has been followed, in Germany with most gratifying results. In 
the .United States the zeal, energy, and scientific devotion of Edward L. 
Trudeau have demonstrated its feasibility, and the Saranac institution has 
become a model of its kind. The results at Gobersdorf, Falkenstein, and 
Saranac demonstrate the great importance of system and rigid discipline in 
carrying out a successful treatment of tuberculosis. Much has been done 
both in the United States and Great Britain to promote the sanatorium treat¬ 
ment of tuberculosis. The past three years have been rich in experience. The 
good results have quite justified the heavy expenditure of money. Ih many 
places it has been demonstrated that with an inexpensive plant excellent 
results may be obtained. A reaction has naturally followed the “stuffing” 
plan of feeding, and more reasonable methods are now employed. The “ abso¬ 
lute rest” plan has been.modified to meet individual cases. The system of 
graduated work introduced by Patersin at Frimley has shown how beneficial 
hard work is for the physical and moral condition of the consumptive. The 
all-important matter is the establishment near to the large cities of public 
sanatoria for the treatment of cases in the early stages. There should be 
opened in the large general hospitals special out-patient departments for 
tuberculous patients, from which suitable cases could be sent to the civic sana¬ 
toria. They could be partly self-supporting, as many patients would pay a 
reasonable sum per month. A useful Directory of Institutions for Tubercu¬ 
losis in the United States and Canada has been compiled by Lilian Brandt, 
and published by the charity organization of New York and the National 
Association for the Study of Tuberculosis. Bulstrode’s Report (Local Govern¬ 
ment Board, 1908) gives full details as to institutions in England. 

(c) Climatic Treatment.— This, after all, is only a modification of the 
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method. The first question to be decided is whether the patient is 
P 'to be sent from home. In many instances it is a positive hardship. A 
fjSatjeai with well-marked cavities, hectic fever, night sweats, and emacia¬ 
tion. is much better at home, and the physician should not be too much influ¬ 
enced by the importunities of the sick man or his friends. The requirements 
of a suitable climate are a pure atmosphere , an equable temperature not sub¬ 
ject to rapid Variations, and a maximum amount of sunshine. Uiven these 
^thien factors, it makes little difference where a patient goes, bo long as he 
Uvea -an outdoor life. Major Woodruff believes that sunshine may be hurtful, 
and he has collected statistics to show that tuberculosis is more prevalent and 
more fatal among the dark races, who live where the sun shines the brightest. 
The point is one of interest, hut i do not think the case against the sun is 
made out. f$The different climates may be grouped into the high altitudes, 
the dry, warm climates, and the moist, warm climates. Among high alti¬ 
tudes in the United States, the Colorado resorts arc the most important. Of 
others, those in Arizona and New Mexico have been growing rapidly. The 
rarefaction of the air in high altitudes is of benefit in increasing the respira¬ 
tory movements in pulmonary disease, but brings about in time a condition of 
dilatation of the air-vesicles and a permanent increase in the size of the chest 
which is a marked disadvantage when such persons attempt subsequently to 
reside at the sea-level. The great advantage of these western resorts is that 
they are in progressive, prosperous countries, in which a man may find means 
of livelihood and live in comfort. In Europe the chief resorts at high alti¬ 
tudes are Davos, Lcs Avants, and St. Moritz. Of resorts at a moderate 
altitude, Asheville and the Adirondacks are the test known in America. The 
Adirondack cure has become of late years quite famous. One very decided 
advantage is that after arrest of the disease the patient can return to the sea- 
level without any special risk. The cases most suitable for high altitudes are 
those in which the disease is limited, without much cavity formation, and with¬ 
out much emaciation. The thin, irritable patients with chronic tuberculosis 
and a good deal of emphysema are better at the sea-level. The cold winter 
climate seems to be of decided advantage in tuberculosis, and in the Adiron¬ 
dacks, where the temperature falls sometimes to 20° or even more below zero, 
the patients are able to lead an out-of-door life throughout the entire winter. 

Of the moist, warm climates, in America Florida and the Bermudas, 
in Europe the Madeira Islands, and in Great Britain Eastbourne, Bourne¬ 
mouth, Torquay, and Falmouth are the best known. Of the dry, warm cli¬ 
mates, Southern California in the United States is the most satisfactory. 
Many of the health resorts in the Southern States, such as Aiken, Thomas- 
ville, and Summerville, are delightful winter climates for tuliereulous cases. 
Egypt, Algiers, and the Riviera are the most satisfactory resorts for patients 
from Europe. For additional information on the subject of climate, particu¬ 
larly in America, the reader is referred to Solly’s work on the subject. 

Other considerations which should influence the choice of a locality are 
goo d accomm odations and good food. Very much is said concerning the 
choice of locality in the different stages of pulmonary tuberculosis, but when 
the disease is limjted to an apex, in a man of fairly good personal and family 
history, the chances arc that he may fight a winning battle if he lives out of 
doors hi.mjy,climate, whether high, dry and cold, or low, moist and warm. 
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With bilateral disease and cavity formation there is but little hope of perma^ 
nent cure, and the mild or warm climates are preferable. 

III. Measures which, by their Local ob General Action, influenob 
the Tdbebcdloc&- Pbooess. —Under this heading we may consider tile 
specific, the dietetic, and the general medicinal treatment of tuberculosis. . 

(o) Specific Treatment .—The ugg, of. tuberculin has again become popu¬ 
lar, and the publications of Koch, von Behring,' Maragliano, and Wright havA 
shown that in certain cases it had a definite value. This has been the posi¬ 
tion taken by Trudeau even after the fiasco attending its introduction, and at 
the Saranac Sanatorium a certain number of cases were given tuberculin id 
addition to the regular treatment. L. Brown has reported on 159 of these 
cases, 43 of which were in the incipient stage. In 104 advanced cases, 30 were 
discharged apparently cured and 56 with the disease arrested. Of the 43 
early cases, 30 were discharged apparently well and 9 with the disease arrested. 
The method of Wright and Douglas has been extensively tested during the past 
three years, and it is difficult yet to arrive at positive conclusions. The inde¬ 
pendent work in England and in America appears to be against the opsonic 
index as a trustworthy guide; on the other hand, in suitable cases, particu¬ 
larly of Ipsa! tuberculosis, the vaccine treatment has proved of great value. 

(6) Dietetic Treatment .—The outlook in tuberculosis depends much 
upon the digestion. It is rare to see recovery in a case in which there is 
persistent gastric trouble, and the physician should ever bear in mind the 
fact that in this disease the primes vice control the position. The early nausea 
and loss of appetite in many cases are serious obstacles. Many patients loathe 
food of all kinds, j A change of air or a sea voyage may promptly restore the 
appetite, i When cither of these is impossible, and if, as is almost always the 
case, fever is present, the patient should be placed at rest, kept in the open 
air nearly all day, and fed at stated intervals witli small quantities either of 
milk, buttermilk, or koumyss, alternating if necessary with meat juice and 
egg albumin. Some cases which are disturbed by eggs and milk do well on 
koumyss. It may be necessary to resort to M^bove’g method of over-alimenta- 
tioQ4£jqrcpd feeding. The stomach is first washed out with cold water, and 
then, through the tube, a mixture is given containing a litre of milk, an, egg, 
and 10 0 gr ammes of very finely powdered meat. This is given thxcaJimSS.J 
day. ""Sometimes the patients will take this mixture without the unpleasant 
necessity of the stomach-tube, in which case a smaller amount may be given. 
Raw egg s are very suitable for the purpose of over-feeding, and may be taken 
in the intervals between the meals. B eginning wittrunc- three-times a day the 
number may-be increased to two, three, or even four at a time. In the Ger¬ 
man sanatoria a very special feature is this over-feeding, even when fever is 
present. R. W. Philip advises a r aw m eat diet—zomoth erap y—half a pound 
three times a day, either minced or as a soup. 

In many cases the digestion is not at all disturbed and the patient can 
take an ordinary diet. It is remarkable how rapidly the appetite and diges¬ 
tion improve on the fresh-air treatment, even in cases which have to remain 
in the eity.tj Care should be taken that the medicines do not disturb the stom¬ 
ach. Not infrequently the sweet syrups used in the cough mixtures, cod-liver 
oil, creasote, and the hypophosphites produce irritation, and by interfering 
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with adds- and the various malt preparations are often in these cases most 
jiatisfaetory.^ The indic ations for alcohol in tuberculosis are enfeebled diges- 
-pc'-j with fever ; a weak heart, and rapid pulse. A routine administration is 
SadvisaSIe^ and" there is no evidence that its persistent use promotes fibroid 
processes in the tuberculous areas. In the advanced stages, particularly when 
the temperature is low between eight and ten in (he moving, whisky and 
milk, or whisky, egg, and milk may be given with great advantage. The red 
wines are also beneficial in moderate quantities. 

(c) General Medical Treatment .—Mo medicinal agents have any special 
dr peculiar action upon tuberculous processes. The influence which they 
exert is upon the general nutrition, increasing the physiological resistance, 
and rendering the tissues less susceptible to invasion. The following are 
the most important remedies which seem to act in this manner: 

> Creosote, which may be administered in capsules, in increasing doses, 
beginning with 1 minim three times a day and, if well borne, increasing the 
dose to 8 or 10 minims. It may also be given in solution with tineturc of 
cardamoms and alcohol. It is an old remedy, strongly recommended by 
Addison, and the reports of Jaecoud, Fraentzel, and many others show that 
ithas-a positive value in the disease. Guaiaeol may be given as a substitute, 
either internally or hypodermically. 

1 Cod-liver Oil .—In glandular and bone tuberculosis, this remedy is un¬ 
doubtedly beneficial in improving the nutrition. In pulmonary tuberculosis 
its action is less certain, and it is scarcely worthy of the unbounded confidence 
which it enjoyed for so many years. It should bo given in small doses, not 
more than a teaspoonful three times a day after meals. It seems to act better 
in children than in adults. Fever and gastric irritation are contraindica¬ 
tions to its use. When it is not well borne, a dessertspoonful of rich cream 
three times a day is an excellent substitute. The clotted or Devonshire cream 
is preferable. 

3 The llypophosphites .—These in various forms are useful tonics, but it is 
doubtful if they have any other action. They certainly exercise no specific 
influence upon tubercle. They may be given in the form of the syrup of the 
hypophosphites of calcium, sodium, and potassium of the U. S. P. 

Arsenic .—There is no general tonic more satisfactory in cases of tuber¬ 
culosis of all kinds than Fowler’s solution. It may be given in 5-ininim doses 
three times a day and gradually increased; stopping its use whenever unpleas¬ 
ant symptoms arise, and in any case intermitting it every third or fourth week. 
i "Treatment by compressed air is in many cases beneficial, and under its 
use the appetite improves, there is gain in weight, and reduction of the fever. 
The air may be saturated with creasote. 

IY. Treatment of Special Symptoms in Pulmonary Tuberculosis.— 
(a) The Fever .—There is no more difficult problem in practical therapeutics 
than the treatment of the pyrexia of tuberculosis. I The patient should be 
at rest, and in the open air night and day for some weeks. Fever does not 
contraindicate an out-of-door life, but it is well for patients with a tem¬ 
perature above 100.5° to be at rest.£ For the continuous pyrexia or the remit¬ 
tent, type of the early stages, quinine, small doses of digitalis, and the salicyl¬ 
ates may be tried; but they are uncertain and rarely reliable. Under no 
nirCTimatancaa -ia remedy, quinine. SO much abuse d 06,.in th® 
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fever—of-tuberculosis. In large doses it has a moderate antipyretic ■ 
tion, but it is just-in these efficient doses that it is so apt to disturb & 
stomach. 

Antipyrin and antifebrm may be used cautiously; but it is better, when 
the fever rises above 103°, to rely upon cold sponging or the tepid bath, grad¬ 
ually cooled. When softening has taken place and the fever assumes the char¬ 
acteristic septic type, the problem becomes still more difficult. As shown by 
Chart XII (which is not by any means an exceptional one), the pyrexia, at 
this stage, lasts only for twelve or fifteen hours. As a rule there are not more 
than from eight to ten hours in which the fever is high enough to demand anti¬ 
pyretic treatment. Sometimes antifebrin, given in Si-grain doses every hour 
for three or four hours before the rise in temperature takes place, either pre¬ 
vents entirely or limits the paroxysm. If the temperature begins to rise 
between two and three in the afternoon, the antifebrin may be given at eleven, 
twelve, one, and, if necessary, at two. It answers better in this way than given 
in the single doses. Careful sponging of the extremities for from half an 
hour to an hour during the height of the fever is useful. Quinine is of little 
benefit in this type of fever; the salicylates are of still less use. 

(6) Sweating. —Atropine, in doses of gr. and the aromatic sul¬ 

phuric acid in large doses, are the best remedies. When there are cough and 
nocturnal restlessness, an eighth of a grain of morphia may be given with the 
atropine. Muscarin (ut v of a 1-pcr-cent solution), tincture of nux vomica 
(Tit xxx), picrotoxin (gr. *V) may be tried. The patient should use light flan¬ 
nel night-dresses, as the cotton night-shirts, when soaked with perspiration, 
have a very unpleasant cold, clammy feeling. 

(c) The cough is a troublesome, though necessary, feature in pulmonaiy 
tuberculosis. .Unless very worrying and disturbing sleep at night, or so severe 
as to produce vomiting, it is not well to attempt to restrict it. Whon irrita¬ 
tive and bronchial in character, inhalations are useful, particularly the tinc- 
“ture of benzoin or preparations of tar, creasote, or turpentine. The throat 
should be carefully examined, as some of the most irritable and distressing 
forms of cough in phthisis result from laryngeal erosions. The distressing 
nocturnal cough, which begins just as the patient gets into bed and is prepar¬ 
ing to fall asleep, requires, as a rule, preparations of opium. Codeia, in 
quarter- or half-grain doses, or the syrupus codeias (3 j) may be given. An 
excellent combination for the nocturnal cough of phthisis is morphia (gr. J—4),. 
dilute hydrocyanic acid (HI ij-iij), and syrup of wild cherry (3 j). The spirits | 
of chloroform, B. P., or the mistura chloroformi, U. S. P., or Hoffman’s ano- - 
dyne, given in whisky before going to sleep, are efficacious. Mild counter- 
irritation, or the application of a hot poultice, will sometimes promptly relieve 
the cough. The morning cough is often much relieved by taking immedi¬ 
ately after getting up a glass of hot milk or a cup of hot water, to which 16 
grains of bicarbonate of soda have been added. In the later stages of the dis¬ 
ease, when cavities have formed, the accumulated secretion must be expec¬ 
torated and the paroxysms of coughing are now most exhausting. The seda¬ 
tives, such as morphia and hydrocyanic acid, should be given cautiously. The 
aromatic spirit of ammonia in full doses helps to allay the paroxysm. When 
the expectoration is profuse, creasote internally, or inhalations of turpentine 
and iodine, or oil of eucalyptus, are useful. For the troublesome dysphagia 
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gl^ng solu t i on of cocaine (gr. x) with boric acid (gr. v) in glycerine and 
jMtter (3 j) may be used locally. 

(d) For the duurhasa^arge doses of bismuth, combined with Dover’s pow- 
. der, and Bmall starch cnemata, with or without opium, may be given. The 
. acetate of lead and opium pill often actB promptly, and the acid diarrhoea 

'mixture, dilute acetic acid (m,x-xv), morpliia (gr. |), au^d acetate of lead 
(gr. j-ij), may be tried. 

(e) The treatment of the haanoptysis will be considered in the section 
on haemorrhage from the lungs. Dyspnoea is rarely a prominent symptom 
except invthe advanced stages, when it may be very troublesome and distress¬ 
ing. Ammonia and morpliia, cautiously administered, may be used. 

If the pleuritic pains arc severe, the side may be strapped, or painted with 
tincture of iodine. The dyspeptic symptoms require careful treatment, as 
the outlook in individual eases depends much upon the condition of the stom¬ 
ach. Small doses of calomel and soda often allay the distressing nausea of 
the early stage. 

A last word on this subject to the general practitioner. The bailie against 
this scourge is in your hands. Much has been done, much remains in do. By 
early diagnosis and prompt, systematic treatment of individual cases, by striv¬ 
ing in every possible way to improve the social condition of the poor, by join¬ 
ing actively in the work of the local and national antituberculosis societies you 
can help in the most important and the most hopeful campaign ever under¬ 
taken by the profession. 


XXXIV. LEPROSY. 

Definition. —A chronic infectious disease caused by Bacillus lepras, charac¬ 
terized by the presence of tubercular nodules in the Bkin and mucous mem¬ 
branes (tubercular leprosy) or by changes in the nerves (anaesthetic leprosy). 
At first these forms may be separate, but ultimately both are combined, and 
in the characteristic tubercular form there are disturbances of sensation. 

History. —The disease appears to have prevailed in Egypt even so far back 
ftg three iff fo ur thousand years before Christ. The Hebrew writers make 
many references to it, but, as is evident from the description in Leviticus, 
many different forms of skin diseases were embraced under the term leprosy. 
Bath_ia_India and in China the affection was also known many centuries be¬ 
fore the Christian era. The old Greek and Koman physicians were perfectly 
familiar with its manifestations. Evidence of a pre-Columbian existence of 
leprosy in America has been sought in the old pieces of Peruvian pottery 
representing deformities suggestive of this disease, but Ashmead denies their 
significance. Throughout the middle ages leprosy prevailed extensively in 
Europe, and the number of leper asylums has been estimated as at least 
20,000. During the sixteenth century it gradually declined. 

Geographical Distribution. —In Europe leprosy prevails in Iceland, Nor¬ 
way and Sweden, parts of Russia, particularly about Dorpat, Riga, and the 
Caucasus, and in certain provinces of Spain and Portugal. In Great Britain 
the cases are now all imported. 

Tn thn I'nitpH statiw there are three important foci: Louisiana, in which 
the disease has been known since 1785, and lias of late increased. The state- 
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ment that it was introduced by tho Acadians does not seem to me very likely, 
since the records of its existence in Nova Scotia and New Brunswick So not 
date back to that period. Dyer estimates that there are at least-524 cases 
in the United States, a majority of them in Louisiana and Florida. In 
Minnesota with the Norwegian colonists about 170 lepers are known to have 
settled. The disease has steadily decreased. Bracken writes (November 2, 
1904) that th&re are only 10 known cases of leprosy in Minnesota at present, 
.a gradual reduction since 1897, when there were 21; 4 of these 10 cases are 
from Sweden. One of tho cases is a native, bom of Norwegian parents. 
Bracken says there'are at least two native-born lepers in the State of Minne¬ 
sota. The Leprosy Commission (1902) of the United States collected records 
of 278 cases, 145 bom in the United States, 120 in foreign countries; 186 
probably contracted the disease in the United States. 

The few cases seen in the large cities of the Atlantic coast are imported. 

In the Dominion of Canada there are foci of leprosy in two or three 
counties of New Brunswick, settled by French Canadians, and in Cape Breton, 
Nova Scotia. The disease appears to have been imported from Normandy 
about the end of the 18th century. The number of eases has gradually les¬ 
sened. Dr. A. C. Smith, the physician in charge of the lazaretto at Tracadie, 
New Brunswick, reports under date of October 11, 1904, that there are 14 
lepers at present under his care—9 males and 5 females, with 2 outside soon 
to be admitted. Of these, 3 are immigrant Icelanders from Manitoba; 1 is 
a negro from the West India Islands. Dr. Smith states that segregation is 
gradually stamping out the disease in New Brunswick. The cases have dwin¬ 
dled from about 40 to half that number. In Cape Breton it has almost dis¬ 
appeared. A few cases are met with among the Icelandic settlers in Mani¬ 
toba, and with the Chinese the affection has been introduced into British 
Columbia. In the various provinces of the Philippine Islands there were 
reported in October, 1904, 3,803 lepers. 

Leprosy is endemic in the West India Islands. It also occurs in M exico 
and throughout the Southern States. In the Sandwich Islands it spread rap¬ 
idly after 18G0, and strenuous attempts have been made to stamp it out by 
segregating all lepers on the island of Molokai. In 1904 there were 856 lepers 
in the settlement. 

In British India, according to the Leprosy Commission, there are 100,000 
lepers. This is probably a low estimate. In-China leprosy prevails exten¬ 
sively. In South Africa,- it has increased rapidly. Tn Australia, New 
Zealand, and the~Au8{ral asi an islands it also prevails, chiefly among the Chi¬ 
nese. The essays of Ashburton Thompson and James Cantlie deal fully with 
leprosy in China, Australia, and the Pacific islands. 

Etiology. —Bacillus leprae, discovered by Hansen, of Bergen, in 1871, is 
universally recognized as 1 ®* cause of the disease. It has many-points- of re¬ 
semblance to the tubercle DaSbillus, but can be readily differentiated It i s cn l- 
Jayated. with extreme difficulty, and, in fact, there is some doubt as.to. whether 
it is capable o£ growth on artificial media. 

Modes of Infection.— (a) Inoculation. — While it is highly probable that 
leprosy may be contracted by accidental inoculation, the experimental evi¬ 
dence is as yet inconclusive. With one possible exception negative results 
have followed the attempts to reproduce the disease in man. CThe Hawaiian 
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convidf under sentence of death, who was inoculated on September 30, 1884, 
by Aming, four weeks later had rheumatoid pains and gradual painful swell¬ 
ing of the ulnar and median nerves. The neuritis gradually subsided, but 
there developed a small lepra tubercle at the site of the inoculation. In 1887 
the disease was quite manifest, and the man died of it six years after inocula¬ 
tion. The case is not regarded as conclusive, as he had leprous relatives and 
lived in a leprous country. * 

(6) Ueredily .—For years it was thought that the disease was transmitted 
from parent to child, but the general opinion, as expressed in the recent 
Leprosy Congress in Berlin, was decidedly against this view. Of course, the 
possibility of its transmission can not bo denied, and in this respect leprosy 
and tuberculosis occupy very much the same position, though men with very 
wide experience have never seen a new-born leper. The youngest cases are 
rarely under three or four years of age. 

(c) By Contagion .—The bacilli arc given off from the open sores; they 
are foun d -in the saliva and expectoration in the cases with leprous lesions 
in-thajTiouth and throat, and occur in very large numbers in the nasal secre- 
tipn. Sticker found in 153 lepers, subjects of both forms of the disease, 
bacilli in the nasal secretion in 128, and herein, he thinks, lies the chief 
source of danger. Schaffer was able to collect lepra bacilli on clean slides 
placed on tables and floors near to lepers whom he had caused to read aloud. 
The~bacilli have also been isolated from the urine and the milk of patients. 
It seems probable that they may enter the body in many ways through the 
mucous membranes and through the skin. Sticker believes that the initial 
lesion is in an ulcer above the cartilaginous part of the nasal septum. One 
of the most striking examples of the contagiousness of leprosy is the follow¬ 
ing: "In 1860, a girl who had hitherto lived at Holstfcrshof, where no 
leprosy existed, married and went to live at Tarwast with her mother-in-law, 
who was a leper. She remained healthy, but her three children (1, 2, 3) 
became leprous, as also her younger sister (4), who came on a visit to Tar¬ 
wast and slept with the children. The younger sister developed leprosy after 
returning to Holstfershof. At the latter place a man (5), fifty-two years old, 
who married one of the ‘younger sister’s’ children, acquired leprosy; also a 
relative (6), thirty-six years old, a tailor by occupation, who frequented the 
house, and his wife (7), w'ho came from a place where no leprosy existed. 
The two men last mentioned are at present (1897) inmates of the leper 
asylum at Dorpat.” There is certain evidence to show that the disease may 
be spread through infected clothing, and the high percentage of washerwomen 
among lepers is also suggestive. 

Conditions influencing Infection. —The disease ‘attacks persons of all 
ages. We do not yet understand all the conditions necessary. Evidently 
the closest and most intimate contact is essential. The doctors, nurses, and 
Sisters of Charity who caro for the patients are very rarely attacked. In the 
lazaretto at Tracadie not one of the Sisters who for more than forty years 
have so faithfully nursed the lepers has contracted the disease. Father 
Damian,' in Hie Sandwich Islands, and Father Boglioli, in New Orleans, 
both fell victims in the discharge of their priestly duties. There has long 
been an idea that possibly the disease may be associated with some special 
kind of food, and Jonathan Hutchinson believes that a fish diet iB the tertium 
as 



S62 


SPECIFIC INFECTIOUS DISEASES. 


quid, which either renders the patient susceptible or with which the 
may be taken. 

Morbid Anatomy.—The leprosy tubercles consist of granulomatous Jiaino 
made up of cells of various sizes in a connective-tissue matrix. Th e., baci lli 


in extraordinary numbers lie partly between and jfcrtly in the (Sells. The 
process gradually involves the skin, giving rise to tuberous outgrowths.-with 
intervening areas of ulceration or cicatrization, which in the face may grad¬ 
ually produce the so-called facie * leontina. The mucous membranes, particu¬ 
larly the conjunctiva, the cornea, and the larynx may gradually be involved. 


In many cases deep ulcers form which result in extensive loss of substance 


or loss of fingers or toes, the so-called lepra, mutilans. In aiuestheUnJepCQSy 
there is a periphera l neuritis due to the development of the bacilli in t he nerve- 
fibres. In3ew, thlH lilVbTvSiYlSW'o? tEiTnervefTplays "a~prfmaTy jt'Ml tff'the 
etiology of many of the important features, particularly the trophic changes 
in the skin and the disturbances of sensation. 


Clinical Forms.—(a) Tubercular LEPROSY.-i-Prior to the appearance 
of the nodules there are areas of cutaneous erythema which may be sharply 
defined and often hyporasthctic. This is sometimes known as macular 
leprosy. The affected spots in time become pigmented. In some instances 
this superficial change continues without tho development of nodules, the areas 
become anaesthetic, the pigment gradually disappears, and the skin gets per¬ 
fectly white—the lepra aim. Among the patients at Tracadie it was particu¬ 
larly interesting to see three or four in this early stage presenting on the face 
and forearms a patchy erythema with slight swelling of the skin. The di ag¬ 
nosis of the condition is perfectly clear, though it may be a long time before 
any other than sensory changes develop. The eyelashes and eyebrows and the 
hairs on the face fall out. ' The mucous membranes finally become involved, 
particularly of the mouth, throat, and larynx; the voice becomes harsh and 
finally aphonic. Death results not infrequently from the laryngeal compli¬ 
cations and aspiration pneumonia. The conjunctiva: are frequently attacked, 
and the sight is lost by a leprous keratitis. 

(6) Anesthetic Leprosy. —This remarkable form has, in characteristic 
cases, no external resemblance whatever to the other variety. It usually 
begins with pains in the limbs and areas of hyperesthesia or of numbness. 
Very early there may be trophic changes, seen in the formation of small bull® 
(Hillis). Maculae appear upon the trunk and extremities, and after persist- 
' ing for a variable time gradually disappear, leaving areas of anaesthesia, but 
the loss of sensation may come on independently of the outbreak of maculae, 
t, The nerve-trunks, where superficial, may be felt.to.be large and nodular. The 
‘ trophic., disturbances are usually marked. S'Pgmphigus-like hull® develop in 
the affected areas, which break and leave ulcers which may be very destructive. 
(• T h^ fing ers and toes are liable to contractures and to necrosis,- so that in 
chronic cases the phalanges are lost. The- course of ansssthetic. leprosy is 
extraordinarily qhroijic and may persist for years without leading to much 
deformity. One of the most prominent clergymen on this continent had anaes¬ 
thetic leprosy for more than thirty years, which did not seriously interfere 
with his usefulness, and not in the slightest with his career. 

Diagnosis. —Even in the early stage the dusky eiy thorn a t o m -macalffi with 
hyperesthesia-^ areas of anaesthesia are very characteristic. In an advanced 
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g rade n either, the. tubercular nor anesthetic forms could possibly he mistaken 
for any other affection. In a doubtful case the microscopical -examination of 
an excised nodule is decisive. 

Treatment. —There are no specific remedies in the disease, t The gurjun 
andj,chaulmoogra oils have been recommended, the former in doses of from 
5 to 10 minims, the latter in 2-drachm doses. Calmette’s antivenene, 20 to 
80 c. c., subcutaneously, has been followed by remarkable results in a few cases. 
Segregation should be compulsory in all cases except where the friends can 
show that they have ample provision in their own home for the complete isola¬ 
tion and proper care of the patient. 


XXXV. INFECTIOUS DISEASES OF DOUBTFUL 
NATURE. 

(1) Furricula—Ephemeral Fever. 

Definition. —Fever of slight duration, probably depending upon a variety 
of causes. 

A febrile paroxysm lasting for twenty-four hours and disappearing com¬ 
pletely *is spoken of as ephemeral fever. If it persists for three, four, or 
more days without local affection it is referred to as febricnia. 

The cases may be divided into several groupfe 

(а) Those which represent mild or abortive types of the infectious dis¬ 
eases. It is not very unusual, during an epidemic of typhoid, Bcarlct fever, 
or measles, to see cases with some of the prodromal symptoms and slight fever, 
which persist for two or three days without any distinctive features. I have 
already spoken of these in connection with the abortive type of typhoid fever. 
Possibly, as Kaliler suggests, some of the cases of transient fever are due to 
the rheumatic poison. 

(б) In a larger and perhaps more important group of cases the symp¬ 
toms''develop with dyspepsia. In children indigestion and gastro-intestinal 
catarrh are often accompanied by fever. Possibly some instances of longer 
duration may be due to the absorption of certain toxic substances. Slight 
fever has been known to follow the eating of decomposing substances or the 
drinking of stale beer; but the gastric juice has remarkable antiseptic prop¬ 
erties, and the frequency with which persons take from choice articles which 
are “ high,” shows that poisoning is not likely to occur unless there is existing 
gastro-intestinal disturbance. 

(c) Cases which follow exposure to foul odors or sewer-gas. That a 
febrile‘paroxysm may follow a prolonged exposure to noxious odors has long 
been recognized. The cases which have been described under this heading • 
are of two kinds: an acute severe form with nausea, vomiting, colic, and 
fever, followed perhaps by a condition of collapse or coma; secondly, a form 
of low fever with or without chills. A good deal of doubt still exists in 
the minds of the profession about these cases of so-called sewer-gas poison¬ 
ing. It is a notorious fact that workers in sewers are remarkably free from 
disease, and in many of the cases which have been reported the illness may 
have been only a coincidence. There are instances in which persons have 
been taken.il! with vomiting and slight fever after exposure^® the odor of a 
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very offensive post mortem. Whether true or not, the idea is firmly implapftkj 
in the minds of the laity that very powerful odors from decomposing matfiafc 
may produce sickness. 

(dX Many cases doubtless depend upon slight nmyngnimd lmunna. such, as 
ton silliti s or occasionally an abortive or larval pneumonia. Children are 
much more frequently affected than adults. 

The symptoms set in, as a rule, abruptly, though in some instances theft 
may have been preliminary malaise and indisposition. Headache, loss of 
appetite, and_f urrediongue. are present. The urineJs.scanty andnigh-colored, 
the fever ranges from 101° to 103°, sometimes in children it rises higfier. 
The cheeks may be flushed and the patient has the outward manifestations of 
fever. In children there may be bronchial catarrh with slight cough. 
Herpes on the lips is a common symptom. Occasionally in children the cere¬ 
bral-symptoms are marked at the outset, and there may be irritation, restless¬ 
ness, and noq£uw«l,delirium. The fever terminates abruptly, by crisis from 
the second to the fourth day; in some instances it may continue for a week. 

The diagnosis generally rests upon the absence of local manifestations, 
particularly the characteristic skin rashes of the eruptive fevers, and most 
important of all the rapid disappearance of the pyrexia. The cases most 
readily recognized are those with acute gastro-intestinal disturbance. ’ 

Thcjr$almet)t is that oimild pyrexia—resLjn. bed, a laxative, and a fever 
mixture containing nitrate of potassium and sweet spirits of nitre. 

(2) Infectious Jaundice. 

Epidemic Catarrhal Jaundice (WeiTs Disease). 

Local and wide-spread outbreaks of jaundice have been known for years. 
Three or four cases may occur in one house, or many persons in an institu¬ 
tion are attacked, or the disease becomes wide-spread in a community. In 
Great Britain this epidemic form is rare. In the United States many out¬ 
breaks have occurred. It prevailed extensively in North Carolina in 1899- 
1900, and a fatal case of that epidemic came upder my observation. In Syria, 
in Greece, in Egypt (Sandwith), in India (8. Anderson), and in South Africa 
during the Boer war (H. B. Matheas), epidemics have been described. It 
has prevailed moat,frequently in the summer months. The symptoms are at 
first gastr ic .ithen fever follows (with the usual concomitants) and^jauadice, 
which may be slight or very intense, and as a^rule albuminuria, j Thqjiver 
and sglggn enlarge, and in severe forms there are^neryous symptoms and 
haemorrhages. There is often a secondary fever. The attack lasts from ten 
d ays to three weekB. The course is usually favorable; fatal cases are rare in 
theUnited Sfates and in India and South Africa, but in the Greek Hospital 
at Alexandria the death-rate was 32 among 300 cases (Sandwith). 

In 1886 Weil described a disease characterized by the features just men¬ 
tioned, but the cases occurred in groups, and a very large proportion in 
butchers. It is probable there are several types of acute infectious jaundice. 
The etiology is unknown. The proteu s has been described in connection with 
Weil’s disease. In the fatal case from North Carolina the autopsy threw no 
light on the nature of the disease. The proteus was isolated from the liver 
and kidney, aadfour other organisms from various parts. It is possible that 
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|jjhttt»*<;atarrhal jaundice is a mild infection, representing the sporadic form 

ite.disease. 

(3) Milk-Sickness. 

This remarkable disease prevails in certain districts of the United. States, 
vest of the A lleghany Mountains, and is connected with tho affection in cat¬ 
tle known as,the tumbles. Tt prevailed extensively in the early settlements 
in certain of the Western States and proved very fatal. The general opinion 
is that it is communicated to man only by eating tho flesh or drinking the 
milk of diseased animals. The butter and cheese are also poisonous. In ani¬ 
mals, cattle and the young of horses and sheep are most susceptible. It is 
stated that cows giving milk do not themselves show marked symptoms unless 
driven rapidly, and, according to Graff, the secretion may be infective when 
the disease is latent. When a cow is very ill, food is refused, the eyes are 
injected, the animal staggers, the entire muscular system trembles, and death 
occurs in convulsions, sometimes with great suddenness. The disease is most 
frequent in new settlements. 

In man the symptoms are those of a more or less acute intoxication. After 
a few days of uneasiness and distress the patient is seized with pains in the 
stomach, nausea and vomiting, fever and intense thirst. There is usually 
obstinate constipation. The tongue is swollen and tremulous, the breath is 
extremely foul and, according to Graff, is as characteristic of the disease as 
is the odor in small-pox. Cerebral symptoms—restlessness, irritability, coma, 
and convulsions—are sometimes marked, and there may gradually be produced 
a typhoid state in which the patient dies. 

The duration of the disease is variable. In the most acute form death 
occurs within two or three days. It may last for ten days, or even for three 
or four weeks. Graff states that insanity occurred in one ease. The poisonous 
nature of the flesh and of the milk has been demonstrated experimentally. 
An ounce of butter or cheese, or four ounces of the beef, raw or boiled, given 
three times a day, will kill a dog within six days. Fortunately, the disease 
has become rare. No definite pathological lesions are known. Jordan and 
Harris have studied a New-Mexieo epidemic (1908) and have found a bacillus 
(B. lactimorbi) with cultures of which the disease may be reproduced in other 
animals. 

(4) Glandular Fever. 

Definition. —An infectious disease of children, developing, as a rule, with¬ 
out premonitory signs, and characterized by slight redness of the throat, high 
fever, swelling and tenderness of the lymph-glands of the neck, particularly 
those behind the stemo-cleido-mastoid muscles. The fever is of short dura¬ 
tion, but the enlargement of the glands persists for from ten days to three 
weeks. 

In children acute adenitis of the cervical and other glands with fever has 
been noted by many observers, but Pfeiffer in 1889 called special attention 
to it under the name of Dmesenfieber. He described it as an infectious dis¬ 
ease of young children between the ages of five and eight years, characterized 
by the above-mentioned symptoms. Since Pfeiffer’s paper a good deal of work 
has been done in connection with the subject, and in the United States West 
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and Hamill, and in England Dawson Williams, have more particularly empha¬ 
sized the condition. 

Etiology. —It may occur in epidemic form. "West, of Bellaire, Ohio, 
describes an epidemic of 96 cases in children between the ages of seven months 
and thirteen years. Bilateral swelling of the carotid lymph-glanda was a most 
marked feature. <In three-fourths of the cases the post-cervical, inguinal, and 
axillary glands were involved. The mesenteric glands were felt in 37 cases, 
the spleen was enlarged in 57, and the liver in 87 eases. Coryza was not pres¬ 
ent, and there were no bronchial or pulmonary symptoms. Cases occurred 
between the months of October and June. The nature of the infection has 
not been determined. 

Symptoms. —The onset is sudden and the first complaint is of pain on 
moving the head and neck. There may be nausea and vomiting and abdomi¬ 
nal pain. The temperature ranges from 101° to 103°. The tonsils may be 
a little red and the lymphatic tissues swollen, but the throat symptoms are 
quite transient and unimportant. On the second or third day the enlarged 
glands appear, and during the course they vary in size from a pea to a goose- 
egg. They are painful to the touch, but there is rarely any redness or swell¬ 
ing of the skin, though at times there is some pufTmess of the subcutaneous 
tissues of the neck, and there may be a little difficulty in swallowing. In 
some instances there has been discomfort in the chest and a paroxysmal cough, 
indicating involvement of the tracheal and bronchial glands. The swelling 
of the glands persists for from two to three weeks. Among the serious fea¬ 
tures of the disease are the termination of the adenitis in suppuration, which 
seems rare (though Neumann has met with it in 13 cases), and hsemorxhagic 
nephritis. Acute otitis media and retro-pharyngeal abscess have also been 
reported. 

The outlook is favorable. West suggests the use of small doses of calomel 
during the height of the trouble. 


(5) Mountain Fever—Mountain Sickness. 

Several distinct diseases have been described as mountain fever. Afl im¬ 
portant group, the mountain anamia, is. associated with the ankylostoma. A 
sec ond (group of cases belongs to typhoid fever; and instances of this disease 
occurring in mountainous regions in the Western Stales are referred to as 
mountain fever. The observations of Hoff and Smart, and more recently of 
Woodruff and of Baymond, show that the disease is typhoid fever. 

C. E. Woodruff, of the United States Army, has reported a group of 35 
cases at Fort Custer, which, as he says, would certainly have been described 
as mountain fever, but in which the clinical features and the Widalj^action 
showed there was no question that they were typhoid. It would be well, I 
think, for the use of the term mountain fever to be discontinued. 

Mountain sick ness comprises the remarkable group of phenomena which 
develop m very High altitudes. The condition has been very accurately de¬ 
scribed by Mr. Whymper. In the ascent of Chimborazo they were first 
affected at a height of 16,664 feet. The symp toms were seve fg_ he^d ache, 
gasping f or, breath, parched throat, intense linret, log&, of appetite, and an 
intens e malai se. Mr. Whymper’a temperature was 100.4°. The symptoms in 
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hB^Ctte lasted nearly three days. In a less aggravated form such symptoms 
may present themselves at much lower levels. A very full description is given 
by Allbutt in vol. iii of Ins System. 

(6) MtWARY EeVKH— Sw eatiwa Sr^Einam 

The disease is characterized byjfeyer, profuse sweats, and an eruption of 
ruliv^-vaskies. It prevailed and was very fatal in England in the fifteenth 
ind sixteenth centuries, and was made the subject of an important memoir 
iy'Johannes Caius, 1552. Of late years it has been confined entirely to cer- 
ain districts in France (Picardy) and Italy. An epidemic of some extent 
iccurred in France in 1887. Hirsch gives a chronological account of 194 
ipi^emTcT'beiween 1718 and 1879, many of which were limited to a single 
'illage or to a few localities. Occasionally the disease has become widely 
pread. Slight epidemics have occurred in Germany and Switzerland. Within 
he past few years there have been several small outbreaks in Austria. They 
re usually of short duration, lasting only for three or four weeks—sometimes 
iot more than seven or eight days. As in influenza, a very, large number of 
er sona. are aitacked in rapid succession. In the mild cases there is only slight 
ever, .with loss of appetite, and* erythematous eruption, profuse perspiration, 
nd an outbreak of miliary vesicles. The severe cases present the symptoms 
f intense infection—delirium, high fever, profound prostration, and hamior- 
hgge. The death-rate at the outset of the disease is usually high, and, as 
j so graphically described in the account of some of the epidemics of the 
middle ages, death may occur in a few hours. The most recent and the full¬ 
est account of the disease is given in Nothnagel’s Handbuch by Immermann. 

(7) Foot-and-Moutii Disease—Epidemic Stomatitis—Aphthods 

Feveb. 

Foot-and-mouth disease is an acute infectious disorder met with chiefly 
in cattle, sheep, and pigs, but attacking other domestic animals. It is of 
extraordinary activity, and spreads with “ lightning rapidity ” over vast terri¬ 
tories, causing very serious losses. In cattle, after a period of incubation of 
three or five days, the animal gets feverish, tire mucous membrane of the 
mouth swells, and little grayish vesicles the size of a hemp seed begin to de¬ 
velop on the edges and lower portion of the tongue, on the gums, and on the 
mucous membrane of the lips. They contain at first a clear fluid, which 
becomes turbid, and then they enlarge and gradually become converted into 
superficial ulcers. There is ptyalism, and the animals lose flesh rapidly. In 
the cow the disease is also frequently seen about the udder and teats, and the 
milk becomes yellowish-white in color and of a mucoid consistency. 

The transmission to man is by no means uncommon, and several impor¬ 
tant epidemics have been studied in thyneighborhood of Berlin. In Zuill’s 
translation of Friedberger and Frohner’s Pathology and Therapeutics of 
Domestic Animals (Philadelphia, 1895) the disease is thus described: “In 
man the symptoms are: fever, digestive troubles, and vesicular eruption upon 
the lips, the buccal and pharyngeal mucous membranes (angina). The dis¬ 
ease does not seem to be transmissible through the meat of diseased animals.’ 

In wide-spread epidemics there has been sometimes a marked tendency 
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to hcemorrhages. The disease runs, as a rule, a favorable course, but in 
Siegel’s report of an epidemic the mortality was 8 per cent. 

When epidemics are prevailing in cattle the milk should be boiled, and 
the proper prophylactic measures taken to isolate both the cattle and the 
individuals who come in contact with them. 

(8) Psittacosis. 

A disease in birds, characterized by loss of appetite, weakness, diarrhoea, 
.convulsions, and death. In Germany, Prance, and Italy a disease in'Into 
characterized by an atypical pneumonia, great weakness and depression, and 
signs of a profound infection has been ascribed to contagion from birds, par¬ 
ticularly parrots. There have usually been house epidemics with a very high 
rate of mortality. A few cases have been reported in England, and Vickery, of 
Boston, haB reported three probable cases. The bacteriology is still doubtful. 

(9) Rooky Mountain Spotted Fever. Tick-Fever. 

In the Bitter-root Valley of Montana and in the mountains of Idaho, 
Nevada, and Wyoming there is an acute infection characterized,by .chitt, fever, 
pains in back and bones, and a macular rash, becoming haemorrhagic. It was 
reported upon occasionally by army surgeons—e. g.. Wood, but nothing defi¬ 
nite was known until the careful studies of Wilson and Chowning (1902), who 
described a piroplasma in the blood, and believed the disease to be transmitted 
by ticks. This latter point has been confirmed, but the existence of the piro¬ 
plasma is doubtful. The studies of King and Ricketts have demonstrated 
beyond doubt the transmission of the disease by the tick, Dermacentor oed- 
dentalis, but the true parasite haB not been determined. The disease is readily 
given to the guinea-pig and monkey, and is transmissible from one animal to 
another by the bite of the tick. Immunity is given by an attack, and in ani¬ 
mals this is transmitted to the young. After an incubation of from three to 
ten days the disease begins with a chill, fever, and severe pains in the limbs. 
The rash appears from the second to the seventh day, is macular, dark, and 
becomes haanorrhagic. Illustrations of it show a rash not unlike that of 
typhus. The skin is often swollen. Haemorrhages from the mucous mem¬ 
branes are not uncommon. The temperature range is from 103° to 105°, and 
at the height of the disease there is delirium and stupor. Convalescence begins 
in the fourth week. The death-rate is high for an eruptive fever, reaching 70 
per cent in Montana, but in Idaho it is not more than 2 or 3 per cent. The 
treatment is that of an acute infection. 


(10) Swine Fever. 


A few cases have been described from accidental inoculation in the prepara¬ 
tion of cultures and in-making post mortems upon pigs. In the course of from 
twclse-hours-l©-three days there is swelling of the fingers.of the affected hand, 
which have a blue-red color, and small nodules form. In some of the instances 
the course has been like that of a painful erythema migrans, with swell ing of 
the lymph-glands. A specific serum has been~use3Twith success in several 


cases. 



SECTION III. 


THE INTOXICATIONS 

AND SUN-STROKE. 


I. ALCOHOLISM. 

(1) Acute Alcoholism.— When a largo quantity of alcohol is taken, the 
influence is chiefly on the nervous system, and is manifested in,muscular inco¬ 
odination, 4 nental disturbance, and, v finally, narcosis. The individual pre¬ 
sents abfluahed, sometimes slightly cyanosed face, thd "pulse is full,^respira¬ 
tions deep but rarely stertorous. The pupils are dilated. The temperature 
is frequently below normal, particularly if the patient lias been exposed to 
cold. Perhaps the lowest reported temperatures have been in cases of this 
sort. An instance is on record in which the patient on admission to hospital 
had a temperature of 24° C. (ca. 75° F.), and ten hours later the temperature 
had not risen to 91°. -, The unconsciousness is rarely so deep that the patient 
can not be roused to some extent, and in reply to questions he mutters inco¬ 
herently. ^Muscular twitehings may occur, but rarely convulsions. 7 The 
breath has a heavy alcoholic odor. The respirations may be very slow; in 
a~recenTcase they were only six in the minute. 

The .diagnosis is not difficult, yet mistakes are frequently made. Per¬ 
sons are sometimes brought to hospital by the police supposed to lie drunk 
when in reality they are dying from apoplexy. Too great care can not he exer¬ 
cised, and the patient should receive the benefit of the doubt. In some in-, 
stances the mistake has arisen from the fact that a person who has been drink-j 
rag heavily has been stricken with apoplexy. In this condition the coma is 
usually deeper, stertor is present, and there may be evidence of hemiplegia in, 
the greater flaccidity of the limbs on one side. The subject will be considered’ 
in the section upon uremic coma. 

Dipsomania is a form of acute alcoholism seen in persons with a strong 
hereditary tendency to drink. Periodically the victims go “ on a spree, but 
in the intervals they are entirely free from-any craving for alcohol. 

(2) Chronic Alcoholism. —In moderation, wine, lieer, and spirits may be 
taken throughout a long life without impairing the general health. 

According to Payne, the poisonous effects of alcohol arc manifested QJ 
as a functional.poi$ra, as in acute narcosis; (.2) as a tissue poison, in which 
its’eUfects are seen on the parenchymatous elements, particularly epithelium 

and nerve, producing a slow degeneration, and on the blood-vessels, causing 
thickening and ultimately fibroicTchanges; and (3j as a checker of tissue 
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oxidation, since the alcohol is consumed in place of the fat. This leads to 
fatjj_ehange8 and sometimes to a condition of general steatosis. 

The-chief, effects of chronic alcohol poisoning may be thus summarized. 

Nervous System.-* Functional disturbance is common. 2_ Ujjsteadiaesa of 
thejmuscles in performing any action is a constant feature. "The jjemarjs 
best seen in the hands and in the tongueJ, The_mental.processes may be dull, 
particularly in the early morning hours, and the patient is unable to transact 
any business until he has had his accustomed stimulant. f Irritability of tem¬ 
per, forgetfulness, and exchange in the moral character of the individual 
gradually come on. The judgment is seriously impaired, the will.enfeebled, 
and in the final stages dementia may supervene. An interesting combina¬ 
tion of symptoms in chronic alcoholics is characterizcdsby peripher al neuritis. 
lqas,of-memory, and pggudo-reminiscences—that is, false notions as to the 
patient’s position in time and space, and fabulous explanations of real occur¬ 
rences. The peripheral neuritis is not always present j'ithere may be only 
tremor and^actitation of the lips, and thickness of the speech, with.visual hal¬ 
lucinations. The mental condition was described by Jackson and by Wilks. 
Korsako ff speaks of it as a psydnom polyneuritica, and the symptom-complex 
is sometimes called by his name. The relation of chronic alcoholism to insan¬ 
ity has been much discussed. According -to Savage, of 4,000 patients admitted 
to the Bethlehem Hospital, 133 gave drink as the cause of their insanity. 
Chronic alcoholism is certainly one of the important elements in the strain 
fjd'hich leads to mental breakdown, ft Epikp8y,may result directly from chronic 
drijiking. It is a hopeful form, and may disappear entirely with a return to 
habits of temperance. 

There is a remarkable condition in chronic alcoholics of which I have seen 
at least half a dozen cases. A heavy drinker, who may perhaps have had 
attacks of delirium tremens, begins to get drowsy or a little more befuddled 
than usual; gradually the stupor deepens until he becomes comatose, in which 
state he may remain for weeks. There may be slight fever, but there are 
nq.gigns.qf paralysis, and no optic neuritis. The urine may be normal. The 
lumbar, puncture yields a clear fluid, but under high pressure. In one case, 
which died at the end of six weeks, there were the anatomical features of a 
serous jneningi tis. 

No characteristic changes are found in the nervous system. Haemorrhagic 
pachymeningitis is not very uncommon. Opacity and thickening of the pia- 
arachnoid membranes, with more or less wasting of the convolutions, gen¬ 
erally occur. These are in no way peculiar to chronic alcoholism, but are 
found in old persons and in chronic wasting diseases. In the very protracted 
cases there may be chronic encephalo-meningitis with adhesions of the mem¬ 
branes. Finer chang es in the nerve-cells, their processes, and. the neuroglia 
have been described by Berkley, Hoch, and others. By far the most striking 
effect of alcohol on the nervous system is the production of th e alcoholi c 
nfliri tjiy w hich will be considered later. 

niptifii s iffyniVn—Catarrh,yd the stomach is the most common symptom. 
Th e toper has a furred tongue, heavy breath, and in the morning a sensation 
of sinjdng .at, the stomach until he has had his dram. The appetite is usu¬ 
ally impaired and the howel q are constipated. In beer-drinkers dilatation of 
the stomach is common. 



ALCOHOLISM. 


371 


A iS»jpb.p£<#iueesdefinite changes in the liver, leading ultimately to (lu* 
variUUaJn^ cxrrhos., to be described. 1„ Welch's lalmrat,^ J Fr 1 

^^riss c : rrhosis in ™ bwts * «» **£3. 

W .. m g t 18 probab ly a pmnai^ degenerative .change, in the liver-eells 
although manyjjopd observers still bold that the po.son acts first ,,pon 1 lie 
conaechve-iisue elements. It is probable that a special vuhte , li ” ( 

liver-cells ns necessary m the etiology of alcoholic drrhosis. There re cases 
m which comparatively moderate drinking for a few years has been 111', ' 
by cirrhosis 1 on the other hand, the livers of persLi! wlmtv c m ^ 
drinkers for thirty or forty years may show only a moderate grade of • e o 

Wed an/fend I 01 ' 0 C 1 IT !r 8 drinkers may'present nn Z 

rgea and leader liver, with at times swelling of the spleen. With the mis- 

t£ic and fepatic disorders the facies often becomes ver} characteristic 1 
vemdes of the cheeks and nose are dilated; the latter becomes enlarged red' 
and may piesent the condition known as acne, rosacea. The eyes arc watery’ 
the conjunctive, hypenemic and sometimes bile-tinged. } ’ 

Vasjieaxt and arteries in chronic topers show important, degenerative 
changes. Alcoholism ,s one of the special factors in causing artcr.VsclcrosTs 
Steel! has pointed out the frequency of cardiac dilatation in these cases 

Ju dafijfe -lhe influence of chronic alcoholism upon these organs is by no 
means so marked. According to Dickinson the total of renal disease i/not 
greater in the drinking class, and he holds that the effect of alcohol on the 
kidneys has been much overrated. Korinad has directed attention to the fact 

ze 'The W’ P D P ° r iT i° f i C ! lr0mC alc0h0lics thu Sidneys are increased in 
azu The Guy s^lfospital statistics support this statement, and Pitt notes that 

witw er h Cent ° f the . b, ; d ‘ , ' s of lmnl drmk «-s the kidneys were hypertrophied 

,nd r 1 r mg ri b,d r UangC - The ^ ical « ranul " kidney seems to result 
'“‘directly, from alcohol through the arterial el mimes 

tnh? ? S f ° rmorI y thought that alcohol was in some way antagonistic to 
tuberculous disease, but the observations of late years indicate clearly that 
he reverse is the case and that chronic drinkers are much more liable to 

tion nf CU ? tuberculosis, it is probably altogether a ques- 

on ot altered tissue-soil, the alcohol lowering the vitality and enabling the 
bacilli more readily to develop and grow. 

bi-tl? Deli fi um tremens (mmiw a potu) is really only an..incident in the 
b story of chronic alcoholism, and results from the long-continued action 
• ;y e S on on the bram - The condition was first accurately described early 
i-WaJmcentury by Sutton, of Greenwich, who bad numerous opportunities 
or studying the different forms among the sailors. One of (lie most thor¬ 
ough and careful studies of the disease was made by Ware, of Boston. A 
dP-t e n -m a, tpinperatc per son,- no -matter how prolonged, is rarely if ever fob 
owed by delirium tremens; but in the case of .an habitual drinker a torn-- 
porary excess is apt to bring on an attack. It sometimes follows in conse- 
judden withdrawal of the alcohol. There are circumstances 
"hich in a heavy drinker determine, sometimes with abruptness, the onset of 
jelirium. Such are an accident, a sudden fright or shock, and an acute in- 
umuaption, particularly pneumonia. It is especially apt to occur in drinkers 
a nutted to hospitals for injuries, especially fractures, and as this seems 
Most- likely to occur when the alcohol is withdrawn, it is well to give such 
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patients a moderate amount of alcohol. At the outset of the attagk.the patient 
is raat.laa a and depressed, andjslefips .badly, symptoms which cause him to take 
alcohol more freely. After a day or two the characteristic delirium seta. in. 
The patient talks constantly and incoherently; he is incessantly.motion, 
and desires to go out and attend to some imaginary business. •S'lIaJlnQinations 
o f. sight and hearing develop. He sees objects in the room, such as '.tats, 
mice, or snakes, and fancies that they are crawling over his body. The terror 
inspired by these imaginary objects is great, and has given the popular nafng 
“ horrors ’’ to the disease. The patients need to Iks watched constantly, for 
in their delusions they may jump out of the window or escape. Auditory 
hallucinations are not so common, but the patient may complain of hearing 
thc roar of animals or the threats of imaginary enemies. ^There is much mns- 
cular_ttemor; the tongue is covered with a thick white fur, and when pro¬ 
truded is tremulous. The pulse is soft, rapid, and readily compressed. There 
is usually fever, but the temperature rarely registers above 102° or. 103°. Iu 
fatal eases it may be higher. Insomnia is a constant feature. On the third 
or fourth day in favorable cases the restlessness abates, the patient sleeps, 
arid improvement gradually sets in. The tremor persists for some days, the 
hallucinations gradually disappear, and the appetite returns. In more serious 
cases the insomnia persists, the delirium is incessant, the pulse becomes more 
frequent and feeble, the tongue dry, the prostration extreme, and death takes 
place from gradual heart-failure. 

Diagnosis.—The clinical picture of the disease can scarcely be confounded 
with any other. Cases with fever, however, may be mistaken for meningitis. 
By far the most common error is to overlook some local disease, such as pneu¬ 
monia or erysipelas, or an accident, as a fractured rib, which in a chronic 
drinker ipay precipitate an at.taek of delirium .tremens. In every instance a 
careful examination should be made, particularly of the lungs. It is to bo 
remembered that in the severer forms, particularly the febrile cases, conges¬ 
tion of the bases of the lungs is by no means uncommon. Another point to 
be borne in mind is the fact that pneumonia of the apex is apt to be accom¬ 
panied by delirium similar to mania a potu. 

Prognosis.—Recovery takes place in a large proportion of the cases in pri¬ 
vate practice. In hospital practice, particularly in the large city hospitals 
to which the debilitated patients are taken, the death-rate is higher. Gerhard 
states that of 1,241 cases admitted to the Philadelphia Hospital 121 proved 
fatal. Recurrence is frequent, almost indeed the rule, if the drinking is 
kept up. 

Treatment.—Acute alcoholism rarely requires any special measures, as tbe 
patient deeps off the effects of the debauch. In tie case of profound alco¬ 
holic coma it may be advisable to wash out the stomach, and if collapse symp¬ 
toms occur the limbs should be rubbed and hot applications made to the body. 
Should convulsions supervene, chloroform may be carefully administered. Iu 
the acute, violent alcoholic mania the hypodermic injection of apomorphia, 
one-eighth or one-sixth of a grain, is usually very effectual, causing nausea 
and vomiting, and rapid disappearance of the maniacal symptoms. 

Chronic alcoholism is a condition very difficult to treat, and .once fully 
established the habit is rarely abandoned. The most obstinate cases are those 
with marked hereditary tendency. Withdrawal of the alcohol is the first 
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essential. This is most effectually accomplished by placing the patient in 
an institution, in which he can be carefully watched during the trying period 
of the first week or ten days of abstention. The absence of temptation in 
institution life is of special advantage. For the sleeplessness the bromides 
or hyoscine may be employed. Quinine and strychnine in tonic doses may 
be given. Cocaine or the fluid extract of coca has been recommended as a sub¬ 
stitute for alcohol, but it is not of much service. Prolonged seclusion in a 
suitable institution is in reality the only effectual means of cure. When an 
hereditary tendency exists a lapse into the drinking habit is almost inevitable. 

In delirium tremens the patient should be confined to bed and carefully 
watched night and day. The danger of escape in these cases is very great, as 
the patient imagines himself pursued by enemies or demons. Flint mentions 
the case of a man who escaped in his night-clothes and ran barefooted for 
fifteen miles on the frozen ground before he was overtaken. The patient 
should not be strapped in bed, as this aggravates the delirium; sometimes, 
however, it may bo necessary, in which case a sheet lied across the bed may 
be sufficient, and this is certainly better than violent restraint by three or four 
men. Alcohol should be withdrawn at once unless the pulse is feeble. 

Delirium tremens is a disease which, in a large majority of cases, runs a 
cfluriOery slightly influenced by medicine. The indications for treatment 
are to procure sleep and to support the strength. Jn mild cases half a drachm 
of bro mide of potassium combined with tincture of capsicum may be given 
every three hours. Chloral is often of great service, and may be given with¬ 
out hesitation unless the heart’s action is' feeble. Hood results sometimes 
follow the hypodermic use of hyoscine, one one-hundredth of a grain. Opium 
must be used cautiously. A special merit of Ware's work was the demon¬ 
stration that on a rational or expectant plan of treatment the percentage of 
recoveries was greater than with the indiscriminate use of sedatives, which 
had been in vogue for many years. When opium is indicated it should be 
given as morphia, hypodermically. The effect should he carefully watched, 
and if after three or four quarter-grain doses have been given the patient is 
still restless and excited, it is best not to push it farther. Repeated doses of 
trional (grs. xv-xx) every four hours may be tried. Lamber advises ergotin 
hypodermically in both the acute and chronic alcoholism. When fever is 
present the tranquilizing effects of a cold douche or cold bath may be tried, or 
the cold or warm packs. The large doses of digitalis formerly employed are 
not advisable. 

Careful feeding is the most important clement in the treatment of these 
cases. Milk and concentrated broths should be given at Btated intervals. If 
tbe pulse becomes rapid and shows signs of flagging alcohol may be given in 
combination with the aromatic spirits of ammonia. 

II. MORPHIA HABIT (Morphinomanla; Morphinism). 

Taken at first to allay pain, a craving for the drug is gradually engendered, 
and the habit in this way acquired. The effects of the constant use of opium 
vary very jnuch. In-the East, where opium-smoking is as common as tobacco- 
nnoking with ns, the ill effects are, according to good observers, not very 
striking. Taken as morphia, and hypodermically, as is the rule, it is very 
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injurious, but a moderate amount may be taken for years without BeMdP’f 
damage. 

The habit is particularly prevalent among women and physicians who use 
the hypodermic syringe for the alleviation of pain, as in neuralgia or sciatica. 
The acquisition of the habit as a pure luxury is rare in this country. . 

Symptoms.—The symptoms at first are slight, and for months theremayhe 
no disturbance'of health. There are exceptional instances in which for a'period 
of years excessive amounts have been taken without deterioration of the>n).ejjtal 
or bodily functions. As a rule, the dose necessary to obtain the desired sensa¬ 
tion has gradually to be increased. As the effects wear off the 1 victii^pfpo- 
ricnccs sensations of lassitude andinental depression, accompanied often with 
slight nausea and epigastric distress, or even recurring colic, which may be mis¬ 
taken for appendicitis. The confirmed opium-eater usually has a sallow, pasty 
complexion, is emaciated, and becomes prematurely gray. He is r estles s, irrita- 
ble^and unable to remain quiet for any time. Itching is a common symptom. 
The sleep is disturbed, the appetite and digestion are deranged, and except 
when directly under the influence of the drug the jnental condition is one of 
depression. Occasionally'there are profuse sweats, which may be preceded by 
chills. The pupils, except when under the direct influence of the drug, are 
dilated, sometimes unequal. In one case there was a persistent oedema of the 
legs without sufficient renal changes or anaemia to account for it.' Persons 
addicted to morphia arc inveterate liars, and no reliance whatever can lie 
placed upon their statements. In many instances this is not confined to mat¬ 
ters relating to the vice. In women the symptoms may be associated with 
those of pronounced hysteria or neurasthenia. The practice may be contin 
ued for an indefinite time, usually requiring increase in the dose until ulti 
mately enormous quantities may be needed to obtain tho desired effect 
. Finally a condition of asthenia is induced, in which the victim takes little 01 
no food and dies from the extreme bodily debility. An increase in the do» 
is not always necessary, and there are habitues who reach the point of satis 
faction with a daily amount of 2 or 3 grains of morphia, and who are abl 
to carry on successfully for many years the ordinary business of life. The 
may remain in good physical condition, and indeed often look ruddy. 

Treatment.—The treatment of the morphia habit is extremely difficult, an 
can rarely be successfully carried out by the general practitioner. Isplatioi 
systematic feeding, and gradual withdrawal of tho drug are the essential eli 
ments. As a rule, the patients must be under control in an institution an 
should be in bed for the first ten days. It is best in a majority of eases i 
reduce the morphia gradually. The diet should consist of beef-juice, milk, an 
egg-white, which should be given at short intervals. Tho sufferings of the pi 
tients are usually very great, more particularly the abdominal pains,, sometimi 
nausea and vomiting, and the distressing restlessness. Usually within a week < 
ten days the opium may be entirely withdrawn. In all cases the pulse should 1 
carefully watched and, if feeble, stimulants should be given, with the aromal 
spirits of ammonia and digitalis. For the extreme restlessness a hot bath 
serviceable. The sleeplessness is the most distressing symptom, and varim 
drugs may have to be resorted to, particularly hyoscine and sulnhonal m 
sometimes, if the insomnia persist, morphia itself. * 

It is essential in the treatment of a case to be certain that the patient b 



LEAD-POISONING. 


375 


no means of obtaining morphia. Even under the favorable circumstances of 
seclusion in an institution, and constant watching by a night and a day nurse, 
I have known a patient to practice deception for a period of three months. 
After an apparent cure the patients are only too apt to lapse into the habit. 

The condition is one which has become so common, and is so much on 
the increase, that physieians should exercise the utmost caufion in prescrib¬ 
ing morphia, particularly to female patients. Under no circumstances should 
a patient with neuralgia or sciatica be allowed to use the hypodermic syringe, 
and it is even safer not to intrust this dangerous instrument to the hands of 
the nurse. 

IH. LEAD-POISONING (Flumbism; Saturnism). 

Etiology. —The disease is wide-spread, particularly in lead-workers and 
among plumbers, painters, and glaziers. The metal is introduced into the 
system in many forms. Miners usually escape, but those engaged in the smelt¬ 
ing of lead-ores are often attacked. Animals in the neighborhood of smelt¬ 
ing furnaces have suffered with the disease, and even the birds that feed on 
the berries in the neighborhood may be affected. Men engaged in the white- 
lead factories are particularly prone to plumbism. Accidental poisoning may 
come in many ways; most commonly by drinking water which has passed 
through lead pipes or been stored in lead-lined cisterns. Wines and cider 
which contain acids quickly become contaminated in contact with lead. It 
was the frequency of colic in certain of the cider districts of Devonshire which 
gave the name of Devonshire colic, as the frequency of it in Poitou gave the 
name co lica Pidon um. Among the innumerable sources of accidental poi¬ 
soning may be mentioned milk, various sorts of beverages, hair dyes, false 
teeth, and thread. We have had in the Johns Hopkins Hospital four cases 
following the use of lead and opium pills for dysentery, of which cause Miller 
(Therapeutic Gazette, 1904) has collected many cases from the literature. It 
has also followed the,use of Emplaatrum Diachylon to produce abortion, and 
there is a case reported in an infant from the application of lead-water on 
the mother’s nipples. One grain every three hours for three days, and two 
grains every three hourB for one day, have caused signs of poisoning. A seri¬ 
ous outbreak of lead-poisoning, which was investigated by David D. Stewart, 
occurred in Philadelphia, owing to the disgraceful adulteration of a baking- 
poadw-with ch romate -of lead, which was used to give a yellow tint to tho 
cakes. Lead given medicinally rarely produces poisoning. 

-> Adages are attacked, but J. J. Putnam states that ghOdren are relatively 
lessdiable. The largest number of cases occur between thirty and forty. Ac¬ 
cording to Oliver/, females are more susceptible than males. He states that 
they are much more quickly brought under its influence, and in a recent epi¬ 
demic in which a thousand) cases were involved the -proportion of females to 
malea jraa fo py to..one. 

‘ The, lead gains, entrance to the system through the lungs, the digestive 
0 Egans, or the .dan. Poisoning may follow the use of cosmetics containing 
lead. Through the lungs it is freely absorbed. The chief channel, according 
to Oliverpfe the digestive system. It is rapidly eliminated by the kidneys and 
skin, and is present in the urine of lead-workers. The susceptibility is re- 
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markably varied. The symptoms may be manifest within a month of expi^ 
sure. On the other hand, Tanquerel (des Planches) met with a case- in V 
man who had been a lead-worker for fifty-two years. 

Morbid Anatomy.—Small quantities of lead occur in the body in health. 
J. J. Putnam’s reports show that of 150 persons not presenting symptoms c& 
lead-poisoning traces of lead occurred in the urine of 25 per cent. ' .' 

In chronic poisoning lead is found in the various organs. The affected 
muscles are yellow, fatty, and fibroid. The nerves present the features-of 
a p eripher al jfegqnni-al i vo neuritis. The pord and the new»-soots are, as a 
rule, uninmlyed. In the primary atrophic form the ganglion ceUs of .tfie 
anterior horns are probably implicated. In the acute fatal cases there may 
be the most intense entero-colitis. 

Clinical Forms.—Acuxs Poisonito.— We do not Tefer here to the acci¬ 
dental or suicidal cases, which present vomiting, pain in the abdomen, and 
collapse symptoms. In workers in lead there are several manifestations which 
follow a short time after exposure and set in acutely. There may be, in the 
1 first place, a rapidly developing anaemia, j Acute-neuritis has been described, 
and c onvuls ions, epilepsy, and a delirium, which may be, as Stephen Mac¬ 
kenzie has noted, not unlike that produced by alcohol. There arc also cases 
in which the gastro-intestinal symptoms are most intense and rapidly prove 
fatal. Thero was admitted under my care in the Philadelphia Hospital a 
painter, aged fifty, suffering with anosmia and severe abdominal pain, which 
had lasted about a week. He had vomiting, constipation at first, afterward 
severe diarrhcea and mclacna, with distention and tenderness of the abdo¬ 
men. There were albumin and tube-casts in the urine. The temperature was 
usually subnormal. Death occurred at the end of the second week. There 
was found the most intense cntero-colitis with hasmorrhages and exudation. 
These acute forms occur more frequently in persons recently exposed, and, 
according to Mackenzie, are more frequent in winter than in summer. Da 
Costa has reported the onset of hemiplegia after three days’ exposure to the 
poison. 

CnEOK iqJPatsQsma. 

(а) Blood, Changes. —A moderate grade of anemia, the so-called saturnine 
cachexia, is usually present. The corpuscles do not often fall below 60 per 
cent. Many of the red cells show a remarkable granular, basophilic degenera¬ 
tion when stained with .Tenner’s stain, or with polychrome methylene blue. 
Grawitz first demonstrated their presence in cases of pernicious anaemia, and 
Pepper (tertius) and White showed that they were constantly present in lead¬ 
poisoning. Further observations by Vaughan and others have dhown that 
such granulations are found in the blood in a great variety of conditions, even 
in normal blood, but that they are most numerous in lead-poisoning, in which 
their occurrence in very large numbers is of considerable value in diagnosis. 
Cadwalader has shown the constant presence of nucleated red blood-corpuscles 
even when the anaemia is of very slight grade. 

(б) Blue line on the gums, which is a valuable indication, but not in¬ 
variably present. Two lines must be distinguished: one, at the margin 
between the gums and teeth, is on, not in the gums, and is readily removed 
by rinsing the mouth and cleansing the teeth. The other is the Well-known 
characteristic blue-black line at the margin of the gum. The color is not 
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. ruction. The history, the presence of a blue line on the gums and the 
blood changes are of importance in differential diagnosis, 
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30 ea*e 1 ? d -P? ,8on, “S treated in the J. II. Id. and dispensary, there wen- 

qlntlf M f a ?' Pa T ?! S (H " JL Thonlas )- The upper limbs “are most fre- 
a y alfeetcd. In 2b cases the arms alone were affected and 18 of these 
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wachial type, which involves the deltoid, the biceps, (lie hrachialis 
cam 1 if n<1 ™ e sllp ™ a t° r t° n gns, rarely the pectorals. The atrophy is of the 
pu °- umeral form. It is bilateral, and sometimes follows the first form, 
u 11 may be primary. 

The Aran-Duchenne type, in which the small muscles of the hand 
0 the thenar and hypothenar eminences arc involved, so that we have a 
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paralysis closely resembling that of the early stage of polio-myelitis anterior 
chronica. The atrophy is marked, and may be the first manifestation Of tjjjft: 
lead-palsy. Mobius has shown that this form is particularly marked in ttfildja.' ■ 

(4) The peroneal type. According to Tanquerel, the in war f>x n 

invdifi&Ja lie proportion of 13 to 100 .of. the upper limbs. The lateral 
peroneal muscles, the extensor communis of the toes, and the extensor proprius 
of the big toe are involved, producing the steppage gait. 

(5) Laryngeal form. Adductor paralysis has been noted by Morell Mac¬ 
kenzie and others in lead-palsy. 

Generalized Palsies. —There may be a slay, chronic paralysis, gradually 
involving the extremities, beginning with the classical picture of wrist-drop. 
More frequently there is a rapid generalization, producing complete paralysis 
in all the muscles of the parts in a few days. It may pursue a course like 
an ascending paralysis, associated with rapid wasting of all four limbs. Such 
cases, however, are very rare. Death has occurred hy involvement of the dia¬ 
phragm. Oliver reports a case of Philipson’s in which complete paralysis 
supervened. A case of generalized paralysis was admitted last winter (1904) 
in which the paralysis began in the legs after but two weeks’ work as an 
enameler. It spread rapidly, so that in a little over a week he was bed- 
ridden, and on admission to the hospital nearly every muscle below the neck 
was involved. The diaphragm was completely paralyzed. Ho was walking 
about when he left the hospital, though there was still some weakness remain¬ 
ing. Dejerine-Klumpke also recognizes a febrile form of general paralysis 
in lead-poisoning, which may closely resemble the Bubacute spinal paralysis 
of Duchenne. 

There is also a primary satnminp mnamilflr atrophy in which ^the we ak- 
n esq an d .yasting come on together. It is this form, according to Stowers, 
which most frequently assumed the Aran-Duchenne ty pe. 

The electrical reactions are those of lesions of the lower motor segment, 
and will be described under diseases of the nerves. The degenerative reac¬ 
tion in its different grades may be present, depending upon the severity of 
the disease. 

Usually with the onset of the paralysis there are pains in the legs and 
joints, the so-called saturnine arthralgias. Sensation may, however, tie 
unaffected. 

(e) The cerebral symptoms are numerous. Seven of our cases showed 
marked cerebral involvement. One of the cases had delusions and maniac al 
e x c i te m ent and had to be removed to an insane hospital. In other cases there 
occurred transient.delirium, attacks of nnco nsgiousiiess. and in one case.cpn- 
vii 1 si o n r Optic, neuritis or neuro-retinitis may occur. -Hyster ical symptoms 
occasionally occur in girls. Convulsions are not uncommon, and in an adult 
the possibility of lead-poisoning should always be considered. T rue epileps y 
may follow the convulsions. An acute delirium may occur with hallucina¬ 
tions. The patients may have trance-Jfke attacks, which* Jtdto.,prjyiginato 
wjthfeCOUFukions. A few cases of lead encephalopathy finally drift'into 
lupajtic asylums. TseiWff “ one of the commonest manifestations of lead- 
poisoning. 

(f) Arterio-sclerosis. —Lead-workers are notoriously subject to asterio- 
gcleroeis with contracted kidneys and hypertrophy ,otiheJieart, The cas« 
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K distin ct gouty deposits, particularly in the big-toe joint; but 
ry. acute gout in lead-workers is rare. According to Sir Wil- 
th e lead favors the precipitation of the crystalline urates of 
Balfejlias shown that lead diminishes the alkalinity of the 
lessens-the solubility of the uric acid. 

—In the minor manifestations this is good. According to Gow- 
k is bad in the primary atrophic form of paralysis. Convulsions 
ire, as a’ruic, -Scrums, and the mental symptoms which succeed may be perma- 
ient. Occasionally the wrist-drop persists. 

Treatment. —Prophylactic measures should he taken at all lead-works, but, 
mless employes are careful, poisoning is apt to occur even under the most 
avorable conditions. Cleanliness of the hands and of the finger-nails, fre- 
juent bathing, and the use of respirators when necessary, should be insisted 
ipon. When the lead is in the system, the iodide of potassium should bo 
,riven in from 5- to 10-grain doses three times a day. Fgt the colie, local 
tpplicalions and, if severe, morphia may be used. An occasional morning 
purge of magnesium sulphate may be given. For the anionia iron should 
be used. In the very acute cases it is well not to give the iodide, as, accord¬ 
ing to some writers, the liberation of the lead which has been deposited in the 
tissues, may increase the severity of the symptoms. For the local palsies mas¬ 
sage and the constant current should be used. 

TV. AESENIOAIi POISONING. 

Aoute poisoning by arsenic is common, particularly by Paris green and 
such mixtures as “Rough on Rats,” which are used to destroy vermin and 
insects. The chief symptoms arc intense pain in the stomach, vomiting, and, 
later, colic, with diarrhoea and tenesmus; occasionally the symptoms are those 
of eollapse. If recovery takes place, paralysis may follow. The treatment 
should be similar to that of other irritant poisons—-rapid removal with the 
stomach pump, the promotion of vomiting, and the use of milk and eggs. 
If the poison has been taken in solution, dialyzed iron may be used in doses 
of from 6 to 8 drachms. 

Chronic Arsenical Poisoning. —Arsenic is used extensively in the arts, 
particularly in the manufacture of colored papers, artificial flowers, and in 
many of the fabrics employed as clothing. The glazed green and red papers 
used in kindergartens also contain arsenic. It is present, too, in many wall¬ 
papers and carpets. Much attention has been paid to this question of late 
years, as instances of poisoning have been thought to depend ujwn wall-papers 
and other Household fabrics. The arsenic compounds may be either in the 
form of solid particles detached from the paper or as gaseous volatile bodies 
formed from arsenical organic matter by the action of several moulds, notably 
Penicilium brevicaule, Mucor mucedo, etc. (Gosio). In moisture, and at a 
temperature of from 80° to 95° F., a volatile compound is set free, probably 
“an organic derivative of arsenic pentoxide” (Sanger). The chronic poi¬ 
soning from fabrics and wall-papers may be due, according to this author, 
to the ingestion of minute continued doses of this derivative. Contaminated 
glucose, used in manufacturing beer, caused .the recent epidemic of poison¬ 
ing at Manchester. The associated presence of selenium compounds may have 
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played a part in the production of the poisoning (TunnicliSe and Rosenheim)'. 
Arsenic is eliminated in all the secretions, and has been found in the-milk. 
J. J. Putnam, it should be remembered, has shown that it is not uncommon 
to find traces of arsenic in the urine of many persons in apparent health (:)n 
per cent). The effects of moderate quantities of arsenic arc not infrequently 
seen in medical practice. In chorea and in pernicious ainumia, steadily in¬ 
creasing doses are often given until the patient takes from 15 to 20 drops of 
Fowler’s solution three times a day. Flushing and hyperaunia of the skin, 
puffiness of the eyelids or aliove the eyebrows, nausea, 1 vomiting, and diarrhea 
are the most common symptoms. Redness and sometimes bleeding of the 
gums and salivation occur. In the protracted administration of arsenic 
patients may complain of numbness and tingling in the fingers. Cutaneous 
pigmentation and keratosis are very characteristic, and as a late rare sequence 
of the latter, epithelioma. In chorea neuritis has occurred, and a patient nt 
mine with Hodgkin’s disease had multiple neuritis after taking giv 3j of Fow¬ 
ler’s solution in seventy-five days, during which time there were fourteen days 
on which the drug was omitted. 

In the Manchester epidemic nearly all cases presented signs of neuriti 
and lesions of the skin. Tn some the sensory disturbances predominated, 
in others the motor, the individuals being unable to walk or to use their 
handsf r ''lfl a certain number there was muscular inco-ordination, resembling 
that of locomotor ataxia. Rapid muscular atrophy characterized some ca.se> 
In not a few patients a condition of crythromelalgia was present. Occasion¬ 
ally a catarrh of the respiratory and alimentary tracts was the chief featun 
Pigmentation, keratosis, and herpes were the most characteristic cutaneous 
manifestations (Kelynack and Kirkby, Arsenical Poisoning in Beer Drink¬ 
ers). How far similar symptoms are to be attributed to the small quantities 
of arsenic absorbed from wall-papers and fabrics is by some considered doubt¬ 
ful. That children and adults may take with impunity large doses for months 
without unpleasant effects, and the fact of the gradual establishment of a 
toleration which enables Styrian peasants to take as much as 8 grains of arse- 
nious acid in a day, speak strongly against it. On the other hand, as Sanger 
states, we do not know accurately the effects of many of the compounds in 
minute and long-continued doses, notably the arsenates. 

Arsenical paralysis has the same characteristics as lead-palsy, but the legs 
are more affected than the arms, particularly the extensors and peroneal 
group, so that the patient has the characteristic steppage gait of peripheral 
neuritis. 

The electrical reaction in the muscles may bo disturbed before there is 
any loss of power, and when the patient is asked to extend the wrist fully and 
to spread the fingers slight weakness may bo detected early. 

V. FOOD POISONING. 

There may be “ death in the pot ” from many causes. Food poisons tuny 
be endogenous or exogenous. Those articles in which the poison is of endoge¬ 
nous origin can scarcely be designated as foods.n The poisonous mushroom, 
for example, is often mistaken for the edible form. The former is injurion* 
because it normally produces a highly poisonous alkaloid, muscarine. Cep 
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fan ^V 180 P roducc ” al physiological but toxic products When eaten 
hy mistake, as frequently occurs in the West Indies and Japan these list! onv 
cause poisonous symptoms ^he exogenous origin of food poisons is by far 
the commonest Under this head come those foods which arejrendered poison¬ 
ous hy accidental contamination from outside sources. Food „ lav contain 

'if or «T sms of ?***»> ™ oi tuberculosis or trichiasis;‘milk and 

other foods may become, infected with typhoid bacilli, and so convey (be disease 

Animals (or insects, as bees) may feed on substances which cause 'their 
ilcsn or products to be poisonous to mun 

The grains used as food may be infected with fungi and cause the opt- 
| demies ox ergotism, etc. 1 

|, 1<lood f of all sorts may become contaminated with the bacteria of puire- 
| faction, the products of which may be highly poisonous. 

| The term “ptomaine poisoning” has been popularized to such an extent 
[that it is used synonymously with food poisoning. The term p!a,mine was 
introduced twenty-five years ago by the Italian chemist, Seimi, to designate 
basic, alkaloidal products formed in putrefaction. It is largely through the 
bihors of Brieger that our knowledge of ptomaines was gained Mvtiloloxin 
immd m poisonous mussels, is of this class, and is by far the most'poisonous 
ot the known ptomaines. 

Among the more common forms are the following: 

( !) Meat Poisoning.— Cases have usually followmHhe eating of sausages 
or pork-pie or head-cheese, and also occasionally beef. veal, never mutton. 
Sausage poisoning, which is known by the name of botulism or allantiasis, lias 
«ng been recognized, and there have been numerous outbreaks, particularly 
j n P arts of Germany. Similar attacks have been produced by ham and by 
l cad-che^ e. The precise nature of the kreotoxicons has not yet been deter¬ 
mined. Other outbreaks lmvc followed the eating of beef and veal. In the 
majority of these eases the meat has undergone decomposition, though the 
change may not have been evident to the taste. The organisms which pro¬ 
duce the toxins causing the poisonous symptoms are nearly always anaerobes. 
Van Ermengena isolated an organism, to which lie gave the name It. bohi- 
UIUS > from a diseased ham, which poisoned thirty-four persons, all members 
m a musical society, at Ellezelles, in Germany. An organism frequently 
oiind in infected meat is II. mtcritidis , first isolated by Giirlner in 188.8 from 
meat which had poisoned a large number of persons. In recent years a lium- 
)er of epidemics of food poisoning have been shown to be in all probability 
raused by the Proteus vulgaris or its related species. Such epidemics have 
' fon re ported by Levy and Vesenberg. The symptoms of meat poisoning are 
, l0se °t''acute gastro-intcstinal irritation. Ballard's description of the Well- 
eck cases, quoted by Vaughan, holds good for a majority of them: 

“A period of incubation preceded the illness. Li 51 cases where this 
I 01 " d ke accurately determined, it was twelve hours or less in 5 cases; between 
" r <‘lve and thirty-six hours in 31 eases; between thirty-six and forty-eight 
,° Urs in 8 cases; and later than this in only 4 cases. In many cases the 
J, A definite symptoms occurred suddenly, and evidently unexpectedly, but 
n some cases there were observed during the incubation more or. less fooling 
languor and ill-hcaltli, loss of appetite, nausea, or fugitive, griping pains in 
10 kelly. In about a third of the cases the first definite symptom was a sense 
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of chilliness, usually with rigors, or trembling, in one case accompanied, by 
dyspnoea; in a few cases it was giddiness with faintness, sometimes accom¬ 
panied by a cold sweat and tottering; in others the first symptom was'Head- 
ache or pain somewhere in the trank of the body—e. g., in the chest, back, 
between the shoulders, or in the abdomen, to which part the pain, wherever 
it might have commenced, subsequently extended. In one case the first symp- 
tom noticed was a difficulty in swallowing. In two cases it was intniMi thirtt 
But however the attack may have commenced, it was usually not long befftre 
pain in the abdom en, diarrhoea, and vomiting came on, diarrhoea -being of 
more certain occurrence than vomiting. The pain in several cases cSSfUStKed 
in the chest or between the shoulders, and extended first to the upper and 
then to the lower part of the abdomen. It was usually very severe -indeed, 
quickly producing prostration or faintness, with cold sweats. It was variously 
described as qjampy, burning, tearing, etc. The diarrhoea! discharges wore 
in some eases quite unrestrainable, and (where a description of them could 
be obtained) were said to have been exceedingly offensive and usually of a 
dark color. Muscular weakness was an early and very remarkable symptom 
in nearly all tlie "Cases, and in many it was so great that the patient could only 
stand by holding on to something. Headache, sometimes severe, was a com¬ 
mon and early symptom; and in most cases there was thirst, often inteii-c 
and most distressing. The tongue, when observed, was described usually as 
thickly coated with it brown, velvety fur, but red at the tip and edges. In 
the early stage the skin was often cold to the touch, but afterward fever set 
in, the temperature rising in some cases to 101°, 103°, and 101° J?. In a 
few severe cases, where the skin was actually cold, the patient complained of 
heat, insisted on throwing off the bedclothes, and was very restless. The 
pulse - in the height of the illness became quick, counting in some case- 
100 to 128.” 

Many instances are on record of poisoning by canned goods, particu¬ 
larly meat. Some of these, according to John G. Johnson, have been cases 
of corrosive poisoning from muriate of zinc and muriate of tin used as an 
amalgam, but poisonous effects identical with those just described have fol¬ 
lowed the use of canned meats. 

Certain game birds, particularly the grouse, are stated to be poisonous, 
in special districts and at certain seasons of the year. It is a noteworthy fad 
that mutton and lamb have thus far not been implicated as a cause of food 
poisoning. 

(2) Poisoning by Milk Pioduots. —(a) The poisonous effects which fol¬ 
low the drinking of milk infected with saprophytic bacteria, is considered is 
the section on the diarrhoea of infants. 

(6) Cheese Poisoning .—Various milk products, ice .cream, cugtard, and 
cheese may prove highly poisonous. Among the poisons Vaughan now stales 
that the- tyrotoxicon “ is not the one most frequently present, nor is it the 
most uctive one.” In one epidemic he and Nbvy have isftTated from cheese a 
substance belonging to the poisonous albumins, and in an extensive ice-cream 
epidemic Vaughan and Perkins found in the ice cream a highly pathogenic 
bacillus, but its toxin has not been separated. 

T he sym ptoms are those of acute _gastro-infestinal irr itatio n, and sir® 
similar to those already detailed by Ballard. 
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?? (3) Poisoning by Shell-fish and Fish.->) Mussel JPoisoning.—Kri^r 
yi|;separated a ptomaine—my tilotoxin—-which exists chiefly in ihe liver of 
the-mussel. The observations of Sehmidlmann and Cameron have shown 
that the mussel from the open sea only becomes poisonous when placed in filthy 
waters, as at Wilhelmshafon. 

Dangerous, even fatal, effects may follow the eating of either, raw or cooked 
jatjssels. The.symptoms are those of an acute poisoning with profound action 
oifthe nervous system, and without gastro-intcstinal manifestations. There 
are numbness and coldness, no fever, dilated pupils, and rapid pulse; death 
oceuxs, sometimes within two hours with collapse symptoms. In an epidemic 
at Wilhelmshafen, Germany, in 1885, nineteen persons were attacked, four 
of whom died. Salkowski and Itriegcr isolated the hi t/IUotoxin from 
specimens of the mussels. Poisoning occasionally follows Ihe eating of 
oysters which are stale or decomposed. The symptoms are usually gastro¬ 
intestinal. 

(b) Fish Poisoning .—There are two distinct, varieties; in one Ihe poison 
is a physiological product, of certain glands of the fish, in the other it is a 
product of bacterial growth. The salted sturgeon used in parts of Russia 
has sometimes proved fatal to large numbers of persons. In the middle parts 
of Europe the barb is stated to be sometimes poisonous, producing the so- 
called “ barben cholera.” In China and Japan various species of (lie Mradon 
are also toxic, sometimes causing death within an hour, with symptoms of 
intense disturbance of the nervous system. Beri-beri is thought by some to 
be due to the consumption of certain kinds of fish. 

(4) Grain and Vegetable Food Poisoning. 

(1) Ergotism .—The prolonged use of meal made from grains contami¬ 
nated with the ergot fungus (rlaviceps purpurea) causes a series of symp¬ 
toms know as ergotism, epidemics of which have prevailed in different parts 
of Europe. Two forms of this chronic ergotism are described—the one, 
gangrenous, is believed to he due to the sphacelinie acid, the other, convulsive, 
or spasmodic, is due to the cornutin. In the former, mortification affects 
the extremities—usually the toes and fingers, less commonly the ears and 
nose. Preceding the onset of the gangrene there are usually amvsihesia, 
tingling, pains, spasmodic movements of the muscles, and gradual blood stasis 
in certain vascular territories. 

The nervous manifestations are very remarkable. After a prodromal stage 
of ten to fourteen days, in which the patient complains of weakness, headache, 
and tingling sensations in different parts of the body, perhaps accompanied 
' v 'th slight fever, symptoms of spasm develop, producing cramps in the inus- 
c 'Ies and contractures. The arms are flexed and the legs and toes extended, 
i’hese spasms may last from a few hours to many days and relapses are fre- 
luefit. In swarer cases epilepsy develops and the patient may die in convul- 
sions. Mental symptoms are common, manifested sometimes in a preliini- 
nnry delirium, but more commonly, in the chronic poisoning, as melancholia 
or dementia. Posterior spinal scierosis occurs in chronic ergotism. In tlie 
interesting group of 29 cases studied by Tuczek and Siemens, 9 died at various 
periods after the infection, and four post mortems showed degeneration of the 
posterior columns. A, condition similar to tabes dorsalis is gradually pro¬ 
duced by this slow degeneration in the spinal cord. 
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(2) Lathgrixm (Lupinosis).—An affection produced by the use of meal 
from varieties of vetches, chiefly the Lathyrus saiivus and L. cicera. The 
grain is popularly known as the chick-pea. The grains arc usually powdered 
and mixed with the meal from other cereals in the preparation of bread. As 
early as the seventeenth century it was noticed that the use of flour with winch 
the seeds of the Lathyrus were mixed caused stiffness of the legs. The subject 
did not, however, attract much attention before the studies of James Irving, 
in India, who between 1859 and 1868 published several important communi- 
cations, describing a form of spastic paraplegia affecting large numbers oi 
the inhabitants in certain regions of India and due to the use of meal made 
from the Lathyrus seeds. It also produces a spastic paraplegia in animals. 
The Italian observers describe a similar form of paraplegia, and it has been 
observed in Algiers by the French physicians. Tbp_.condition ja-tW-of a 
spastic paralysis, involving chiefly the legs, which may proceed to complete 
paraplegia. The arms arc rarely, if ever, affected. It is evidently a slow 
sclerosis induced under the influence of this toxic agent. The precise ana¬ 
tomical condition, so far as I can ascertain, has not yet been determined. 

(3) Pellagra. —Maidismus, a disease due to the use of altered maize, occurs 
extensively in parts of Italy, in the south of France, and in Spain. Searcy, 
Babcock, Wood, and Bellamy have shown (1907-1908) that it is not an un¬ 
common disease in the southern partB of the United States; many of the 
cases are acute. A case has been described in England (1906). In the 
early stage the symptoms are indefinite, characterized by'debility^pains in 
the spine, insomnia,'.digestive disturbances, more rarely .diarrhoea. The fust 
clear manifestation of the disease is the pellagral erythema, which almost 
invariably appears in the spring. This is followed by desiccation and exfolia¬ 
tion of the epidermis, which becomes very rough and dry, and occasionally 
crusts form, beneath which there is suppuration. With these cutaneous mani¬ 
festations there arelligestive troubles—salivation, dyspepsia, and diarrhoea— 
which may be of a dysenteric nature. After lasting for a few months improve¬ 
ment occurs in the milder cases and convalescence is gradually established. 
In the more severe and chr onic forms there are pronounced nervous symptoms 
> —headache, backache, spasms, and finally paralysis and mental disturbance. 
The paralytic condition affects the legs and leads gradually to paraplegia. The 
• mental manifestations, which are rarely met with until the third or fourth 
attack, are melancholia or suicidal mania. Finally, there may be a condition 
of the most pronounced cachexia, ti Symmetrical gangrene sometimes occurs 

The anatomical findings are indefinite. Chronic degenerative changes 
have been found, particularly fatty degeneration and a peculiar pigmentation 
in the viscera. The measures to be employed arc change in diet, removal frmn 
the infected district, and, as a prophylaxis, proper ripening and preservation 
of the com, the toxic changes in which are apparently due to the action*of» 
special organism. 

(4) Potato-poisoning .—It has Jong been known that potatoes contain 
normally a very small amount (about 0.06 per cent) of the poisonous prin¬ 
ciple, solanin, but it is only quite recently that it has been discovered that, 
under certain circumstances, they may contain the poison in amounts sufficient 
to cause grave disturbance of the system. The increase is due to the action 
of at least two species of bacteria, Bacterium solaniferum non-colorahile and 
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1lifytnutn solanifervm colordbile, and occurs in those tubers which, during 
g$vth, have lain partially exposed above ground, and in those which, during 
stofege, have become well sprouted. The most extensive outbreak of potato- 
p&Wing recorded occurred in 1899 in a German regiment, fifty-six members 
of which, after eating sprouted potatoes, were seized with chills, fever, head¬ 
ache, vomiting, diarrhoea, colic, and great prostration. Many were jaundiced 
$pd several collapsed, but all recovered. Samples of the remaining potatoes 
yielded 0.38 per cent of solanin, and this would indicate that a full portion 
mdsi have contained about 5 grains. 

Treatment. —The source of the infection must be ascertained and tho 
offending food destroyed. The stomach should be washed out and the bowels 
evacuated by a brisk saline purge. Little can be done for the symptoms of 
poisoning of the nervous system. Saline infusions, hypodermically, may be 
of service in promoting the elimination of the toxins. 


VI. SUN-STROKE (Siriasis), 

(Heat Exhaustion; Insolation; Thermic Fever; Heatstroke; Coup de Soleil.) 

Definition. —A condition produced by exposure to excessive heat. 

It is one of the oldest of recognized diseases; two instances are mentioned 
in the Bible. It was long confounded with apoplexy. The Anglo-Indian 
surgeons gave admirable descriptions of it. In the United States the most 
important contributions have come from the New York Hospital and tho 
Pennsylvania Hospital; from the former, the studies of Swift and Darraeh, 
from the latter, the papers of Gerhard, George B. Wood, the elder Pepper, and 
Levick. In New Orleans, Bennett Howler studied the disease and recognized 
the difference between heat exhaust ion and sun-stroke. Two forms are recog¬ 
nized, heat exhaustion and heat-stroke. 

Heat Exhaustion. —Prolonged exposure to high temperatures, particu¬ 
larly when combined with physical exertion, is liable to be followed by extreme 
prostration, collapse, restlessness, and in severe cases by delirium. The sur¬ 
face is usually cool, the pulse small and rapid, and the temperature may be 
subnormal—as low as 95° or 96°. The individual need not necessarily !>e 
exposed to the direct rays of the sun, but the condition may come on at night 
or when working in close, confined rooms. It may also follow exposure to 
great artificial heat, as in the engine rooms of the Atlantic steamships. 

Sun-itroke or Thermic Fever. —The cases are chiefly found in persons who, 
while working very hard, are exposed to the, sun. Soldiers on the march 
with their heavy accoutrements are particularly liable to attack. In the 
larger cities of this country the cases are almost exclusively confined to work- 
Mfen who are much exposed and, at the same time, have been drinking beer 
and whisky. 

Morbid Anatomy and Pathology, —Rigor mortis occurs early. Putrefac- 
tiva. changes may come on with great rapidity. The venous engorgement is 
extreme, particularly in the cerebrum. The left ventricle is contracted 
(Wood), and the right chamber dilated. The blood is usually fluid; the 
lungs are intensely congested. Parenchymatous changes occur in the liver 
and kidneys. 

28 
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According to Wood, “heat exhaustion with lowered temperature repre¬ 
sents a sudden vaso-motor palsy, i. e., a condition in which the existing effect 
of the heat paralyzes the centre in the medulla.” On the other hand, thermic 
fever is held to be due to paralysis under the influence of the extreme external 
heat of the centre in the medulla which regulates the disposition of the bodily 
'heat. Owing to this disturbance, more heat is produced and less given off 
than normally. 

Sambron has (B. M. J., 1898, i) advanced the view that siriasis is an 
infectious disease. He argues that heat alone can not cause it, that it occurs 
in certain localities and in epidemic outbursts, and persons acclimatized have 
a relative immunity, etc. 

Symptoms.—The patient may be struck down and die within an hour 
with symptoms of heart-failure, dyspnoea, and coma. This form, sometimes 
known as the asphyxial, occurs chiefly in soldiers and is graphically described 
by Parkes. Death indeed may be almost instantaneous, the victims falling 
as if struck upon the head. The more usual form comes on during exposure, 
with pain in the head, dizziness, a feeling of oppression, and sometimes nausea 
and vomiting. Visual disturbances are common, and a patient may have col¬ 
ored vision. Diarrhoea or frequent micturition may supervene. Insensi¬ 
bility follows, which may-be transient or which deepens into a profound coma. 
The patients are usually admitted to hospital in an unconscious state, with 
the face flushed, the skin pungent, the pulse rapid and full, and the tempera¬ 
ture ranging from 107° to 110°, or even higher, as shown in the accompany¬ 
ing chart. P. A. Packard states that of the 31 cases admitted to the Penn¬ 
sylvania Hospital in the summer of 1887, in a majority of them the tempera¬ 
ture was between 110° and 111°. In one case the temperature was 112°. The 
breathing is labored and deep, sometimes stertorous. Usually there is com¬ 
plete relaxation of the muscles, but twitchings, jactitation, or very rarely con¬ 
vulsions may occur. The pupils may at first be dilated, but by the time the 
cases are admitted to hospital they are (in a majority) extremely contracted. 
Petechise may be present upon the skin. In the fatal cases the coma deepens, 
the cardiac pulsations become more rapid and feeble, the breathing becomes 
hurried and shallow and of the Cheyne-Stokes type. The fatal termination 
may occur within twenty-four or thirty-six hours. Favorable in dications are 
the ret urp of consciousness and a fall in the fever. The reco very"Tn*ffie.se 
cases may be complete. In other instances there are remarkable after-effects, 
the most constant of which is a permanent inability to bear high temperatures. 
Such patients become very uneasy when the thermometer reaches 8QZ, F. in 
the shade. Loss of the power of mental concentration and failure of memory 
are more constant and very troublesome sequelae.' Such patients are always 
worse in the hot weather. Occasionally there are convulsions, followed by 
marked mental disturbance. Dercum has described peripheral neuritis as| 
a sequence, and the patient whose chart is here given had an acute nein 
ri tia in the legs. This is a point in favor of the infectious nature of thd 
disease. 

Guitlras has called attention to a form of fever occurring in the South, 
known in Florida as “ Fl orida fever. ” in’ the Carolines as “ eoii q f t |y fav er.” 
and in tropical countries as fiivre inflammatoire. The cases last for a vari¬ 
able time, and are mistaken for malaria or typhoid; but he believes them 
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to'-lft entirely distinct and due to a prolonged action of the high tempera- 
tui&. Be has called the condition a “ c ontinue d thermiq ^yer.” 

Jftff diagnoflis fif heat exhaustion from thermlclever is readily made, as 
the difference between the two conditions is striking. “ In snip exlpiation, 
the step ,jg jnoist, pale, and cool; the breathing is easy though hurried; the* 



Chart XIIL —Cask of Sou-stroke Treated with me Ice-bath; Recovery. 

(Rectal Temperatures.) 

pulse is small and soft; the vital forces fall into a temporary collapse; the 
senses remain entire” (Dowler); whereas in sun-stroke or heat apoplexy 1 
there is usually unconsciousness and pyrexia. 

The mode of onset, together with the circumstances under which it occurs 
and the high temperature, permits thermic fever to he readily differentiated 
from apoplexy and coma from other conditions. 

Treatment. —In heat exhaustion stimulants should be given freely, and 
if the temperature is below normal the hot bath should be used. Ammonia 
may be given if necessary. In thermic fever the indications are to reduce 
tlie temperature as rapidly as possible. This may be done by packing the 
patient in a bath with ice. Rubbing the body with ice was practised at the 
New York Hospital by Darrach in 1857, and is an excellent procedure to 
lower the temperature rapidly. Ice-water enemata may also be employed. 
At the Pennsylvania Hospital in the summer of 1887 the ice-pack was used 
with great advantage. Of 31 cases only 12 died, results probably as satis¬ 
factory is can be obtained, considering that many of the patients are almost 
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moribund when brought to hospital. They should be compared with Swift’s 
statistics, in which of 150 cases 78 died. In the cases in which the symptoms 
are those of intense asphyxia, and in which death may take place in a few’ 
minutes, free bleeding should be practised, a procedure which saved Weir 
Mitchell when a young man. For the convulsions chloroform should be given 
at once. Of other remedies, the antipyretics have been employed, and may be 
given when there is any special objection to hydrotherapy, for which, however, 
they can not be substituted. 
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CONSTITUTIONAL DISEASES. 


L ARTHRITIS DEFORMANS.- 

O Slit ^ ''***'* '•* 

Definition.—A chronic disease of the joints of doubtful etiology , 11 charac¬ 
terized by cjianges in the synovial membranes and peri-articular structures, 
and in some cases by atrophic and hypertrophic changes in the bones. 

Long believed to be intimately associated with gout and rheumatism 
(whence the names rheumatic gout and rheumatoid arthritis), this dose rela¬ 
tionship seems now very doubtful, since in a majority of the cases no history 
of either affection can be determined. By the studies of the Boston orthopedic 
Burgeons (Bradford, (loldthwaitc, and Lovett) and of Strangeways and his 
pupils at Cambridge (England) we are gradually getting a very accurate 
knowledge of the anatomical and clinical forms of this common disease. **“ 

Etiology.— Aye. —A majority of the eases are lietwecn the ages of -tlwrty 
and fifty. In A. E. Garrod’s analysis of 500 cases there were only 25 under 
twenty years of age. In my series of 170 cases studied by T. McCrae, in 
one half the onset wns before the age, of thirty years. • 

Sex. —Among Garrod’s 500 cases there were lit in women. More than 
half in my amiaa ^ere in males. In James Stewart’s report of 10 cases from 
the Royal Victoria Hospital only 20 were in females. In women its close asso¬ 
ciation with the menopause has been noted. It seems to be more frequent, too, 
in those who have had ovarian or uterine trouble or who are sterile. 

Predisposition.— In 216 cases in Garrod’s series there was a family history 
of joint troubles. About one-third of my series gave a family history of 
arthritis. Two or three children in a family may be affected. In America 
the incidence in the negro is much less than in the white. 

Rheumatism naj i Gout. —In nearly a third of Garrod’s cases there was 
a history of gout inihTTaMty; of rheumatism in only 61 cases. 

Exposure to cold, wet and dam]), errors in diet, worry and care, and local 
injuries are all spoken of as possible exciting causes. 

At present two chief views prevail as to the etiology of arthritis deformans 
-’-one that it is of nervous origin, the other that it is a chronic infection. 

The Relation op Arthbitis Deformans to Diseases of the Nervous 
System. —Various forms of arthritis may occpr with lesions of the spinal cor , 
and it has been held by ,T. K. Mitchell £dr.) that changes in the nervous 
system are the cause of the joint lesions./This does not seem to lie supported 
by recent work, which rather support s/he vie# that the disease is th e resu lt 
of a chronic infection. The rapid muscular afroJ>hy, the associated nfg|iti% 
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the pain, the increase in the reflexes, and the nutritional disturbances sxtggttt 
a change in the nervous system, but this may be secondary to an infective or 
toxic process. 

Arthritis Deformans as a Chronic Infection. —In recent yeara^his 
view has been gaining ground, although as yet positive bacteriological eviSsee 
is lacking. The infection may be with a specific organism or perhaps "With 
various ones, feannatync, Poynton and Payne, Chauffard, and others have 
obtained organisms from the joints, and suggestive results have followed the 
injection of the cultures in animals. But no constant association with any 
organism has been proved. The influence of various infections such as gon¬ 
orrhoea, influenza, etc., is important. Some writers have reported a large 
proportion of cases with a previous history of gonorrhoea, but this was given 
in only 13 per cent of my series. 

' The-aeute onset with fever,. the polyarthritis^ the presence >of enlarged 
gla&ds, And the-,frequent enlargement of the spleen are all suggestive of an 
infection. In a small number 'cardiac complications occur. The attack may 
subside, leaving more or less damage, to recur later with the same features. 

And, lastly, a consideration of the form in children described by Still 
lends weight to this view, particularly in the wide-spread enlargement of the 
lymph-glands and the swelling of the spleen. A number of the very best 
students of the disease, as Baumlor, of Freiburg, have accepted the infective 
theory of origin, which is gaining adherents, though it still lacks‘demon¬ 
stration. 

■ ""Morbid Anatomy. —The changes in the joints differ essentially from those 
of gout in the absence of deposits of urate of soda, and from chronic rheuma¬ 
tism in the existence of extensive structural alterations, particularly in the 
cartilages. We are largely indebted to the magnificent work of Adams for 
our knowledge of the anatomy of this disease. 

The usual descriptions are of the late stages of the disease when extensive 
damage has occurred. There have been few opportunities to study the early 
changes, although more frequent operations should extend our knowledge. 
The radiographs have aided much in the study of the disease. There are 
three main types: (1) With lesions principally in the synovial membranesi 
aqd peri-articular tissues, (2) with atrophic changes in the cartilage and 
bones predominating, and (3) with hypertrophy and overgrowth of bone.f The 
first and second are seen especially in the joints of the extremities, the third 
in the spine. Whether these are distinct processes or different manifestations 
of the ss-me diseaseJt is difficult to say. , The synovial membrane is usually 
t hickened , and may form large fringes and villi. ^The peri-articular .tissues 
s how infiltra tion and swelling. The enlargement is more often due to swelling 
about the joint than to bony changes.. The cartilage may become soft and 
zgalpaily be absorb ed or thinned. This seems to begin opposite the point 
||5gireatest involvement of the synovial membrane. ,,The ends of the bones 
Hiiy become smoo th and e bum ated. which is usually found in long-standing 
cases and in old persons. With this there may be marked Atrophy „oftht‘ 
shaf t of the bone. ; Proliferation of bone usually occurs at the margins of 
the joints in the form of irregular nodules—the osteophytes. On the knuckles 
these are known as Haygarth’s nodosities. These may lock the joint The 
fonnatumuol hone may also occur in the ligaments, especially in the spine, 
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may be converted into a rigid bony column. B ony anchylosis rarely 
£s in the peripheral joints, but is common in the spine. 

- There may be extensive secondary changes. Muscular atrophy is common 
m^may appear with great rapidity. Subluxation may occur, especially in 
and finder joints. The hands often show great deformity, especially 
Ufcfta. deflection. Contractures may follow and the joint become fixed in a 
flexed position. Neuritis and trophic disturbances may bo*associatcd. The 
neuritis is soinetimes due to direct extension of the inflammatory process. 
Subcutaneous fibroid nodules are occasionally met with. 

* • The radiographs of arthritis deformans are very instructive. The changes 
in the bones are .very evident. The thinning due to atrophy and the bony 
overgrowth can be readily recognized. Erosion of the cartilages is easily seen. 
In the type with predominant peri-articular changes the bones show little 
alteration. 

Symptoms. —For convenience the forms may be described as those with 
Heberden’s nodes, general progressive arthritis, the mono-articular form, the 
vertebral form, and the arthritis deformans of children. 

Hebbbdkn’s Nodes. —In this form the fingers are affected, and “little 
hard knobs” develop gradually at the sides of the distal phalanges. They 
are much more common in women than in men. They begin usually between 
the thirtieth and fortieth year. The subjects may have had digestive troubles 
or gout. Heberden, however, says “ they have no connection with gout, being 
found in persons who never had it.” In the early stage the joints may be 
swollen, tender, and slightly red, particularly when knocked. The attacks of 
pain and swelling may come on in the joints at long intervals or follow 
indiscretion in diet. The little tubercles at the sides of the dorsal surface 
of the second phalanx increase in size, and give the characteristic appearance 
to the affection. The cartilages also become soft, and the ends of the bones 
eburhated. Urate of soda is never deposited (Charcot). The condition is 
not curable; but there is this hopeful feature—the subjects of these nodosities 
rarely have involvement of the larger joints. They have been regarded, too, 
as an indication of longevity. Charcot states that in women with these nodes 
cancer seems more frequent. 

General Pbogressive Fobm. —This occurs in two varieties, acute and 
cnronic^_ The acute form may resemble, at its outset, ordinary rheumatic 
fever. There is« involvement of many joints ^ swelling, particularly of the 
synovial sheaths and bursae; not often redness; but there is .moderate fever. 
Howard describes this condition as most frequent in young women from twenty 
to thirty years of age, often in connection with recent delivery, lactation, or 
rapid child-bearing. Acute cases may occur at the menopause. It may also 
come on in children. “ These patients suffer in their general health, beoomo 
weak, pale, depressed in spirits, and lose flesh. In several cases of thjjjform 
marked intervals of improvement have occurred; the local disease has 
to progress, and tolerable comfort has been experienced perhaps until pi^P 
nancy, delivery, or lactation again determines a fresh outbreak of the disease 

T*The chronic form is by far the most common. Most of these have had at 
some time an acute attack. ‘The-joints are usually involved symmetrically. 
The first symptomsiare pain on movement and slight swelling, which may be 
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in the joint itself or in the peri-articular sheaths. In some cases the effusion 
is marked, in others slight. The local conditions vary greatly, and periods 
of improvement alternate with attacks of swelling, redness, and pain. At 
first only one or two joints are affected; usually the joints of the hands, then 
the knees and feet; gradually other articulations are involved, and in extreme 
cases every joint in the body is affected. Pain is an extremely variable symp¬ 
tom. Some cases proceed to the most extreme deformity without it; in others 
the suffering is very great, particularly at night and during exacerbations of 
the disease. There are cases in which pain of an agonizing character is an 
almost constant symptom, requiring for years the use of morphia. 

■’ Gradually the shape of the joints is greatly altered, partly by the presence 
of osteophytes, partly by the great thickening of the capsular ligaments, and 
still more by the retraction of the muscles. Tn moving the affected joint 
t. crepitation can be felt, due to the ebumation of the articular surfaces. ^Ulti¬ 
mately the joints become completely locked, not by a true bony anchylosis, it 
may be by the osteophytes which form around the articular surfaces, like ring¬ 
bone in the horse, but is more often due to adhesions and peri-articular thick¬ 
enings. The muscles about the joints undergo important changes. * Atrophy 
froni-disuse gradually supervenes, and contractures tend to flex the thigh 
upon ..the abdomen and the leg upon the thigh. There are cases with rapid 
muscular wasting, symmetrical involvement of the joints, increased reflexes, 
and trophic changes, which strongly suggest a central origin. Numbness, 
tingling, pigmentation or glossiness of the skin, and onychia may be present. 
In extreme cases the patient is completely helpless, and lies on one side with 
the legs drawn up, the arms fixed, and all the articulations of the extremities 
locked. Fortunately, it often happens in these severe general cases that the 
joints of the hand are not so much affected, and the patient may be able to 
knit or to write, though unable to walk or to use the arms. In many cases, 
after involving two or three joints, the disease becomes arrested, and no 
further development occurs. It may be limited to the wrists, or to the knees 
and wrists, or to the knees and ankles. A majority of the patients finally 
reach a quiescent stage, in which they are free from pain and enjoy excellent 
health, suffering only from the inconvenience and crippling necessarily asso¬ 
ciated with the disease. Coincident affections arc not uncommon. In the 
active stage the patients are often amemic and suffer from dyspepsia, which 
may recur at intervals. A small percentage show cardiac lesions. The pulse 
rate is frequently higher than normal. 

The partial or mono-articular form affects chiefly old persons, and is 
seen particularly in the hip, the knee, the spinal column, or shoulder. It 
is, in its anatomical features, identical with the general disease. In the 
hip and shoulder the muscles early show wasting, and in the hip the condi¬ 
tion ultimately becomes that already described as morbus coxm senilis. These 
cases seem not infrequently to follow an injury. They differ from the 
polyarticular form in occurring chiefly in men and at a later period 
of life. 

The Vertebral Form. —There is a progressive anchylosis of the verte¬ 
bra, causing rigidity-of the spine—“poker-back ”—spondylitis deformans. 
There are two varieties^Jn_one (von_£schterew), in which the disease may 
follow trauma or be hereditary, the spine alone is involved, and there arc 
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wmnounced nerve-root symptoms—pain, anaesthesia, atrophy of muscles, and 
lading degeneration in the cordon the other—Striimpcll-Marie type— 
■Pa hip and shoulder joints may be involved ( spondylosc rliizomeliqucj, and 
the<nervous symptoms are less prominent. 1 bolieve they are both forms of 
arthritis deformans, and should neither be regarded nor described as separate 
dieses. The cases are more.irequent in males than in fqpales; the onset 
gLSEJff.in, the,, upper or in the lower part of the spine. The involvement of 
the'Bpine in the lumbar region may cause sciatica. Tt may bo limited to the 
ahecki There is gradually induced complete immobility, with some kyphosis. 
The other joints may not bo affected, or the hips and shoulders may lie ancliy- 
losed. The ribs are fixed, the thorax immobile, and the breathing’abdominal. 
Pressure on the nerve-roots may cause great pain, pariesthcsia, and atrophy 
of muscles. Von Bcchterew thinks that it begins as a meningitis, leads to 
compression of the nerve-roots, loss of function of the spinal muscles, atrophy 
of the intervertebral disks, and gradually anchylosis of the spines. Seguin 
reported three children in one family with the disease. 

Abxhbitis Defobmans in Chtldhun. —Some cases resemble closelv the 
disease in adults, in others there are very striking differences. A very inter¬ 
esting variety has been differentiated by George F. Still, in which the general 
enlargement of the joints is associated with swelling of the lymph-glands and 
of the spleen. He has studied 22 cases of this character. The following are 
among the more striking peculiarities: The onset is almost always before the 
second .dentition. Girls are more frequently affected than boys. The symp¬ 
toms complained of are usually slight stiffness in one or two joints; gradually 
others become involved. The onset may be more acute with finer, or even 
with chills. The enlargement of the joints is due rather to a general thick¬ 
ening of the soft tissues than to a bony enlargement. There is no bony 
grating. The limitation of movement may be extreme, owing to the fixation 
of the joints, and there may be much muscular wasting. The enlargement 
of the lymph-glands is most striking, and may bo general; even the supra¬ 
trochlear glands may be as largo as hazel-nuts. They increase with the 
fever. The edge of the spleen can usually be felt below the costal margin. 
Sjveat.iiyg;_is often profuse and there may be amentia, but heart complica- 
tinna- are rare. The children look puny and generally show arrest of devel¬ 
opment. 

'Diagnosis. —The early stages may bo difficult to diagnose from acute rheu¬ 
matism. The! involvement of the smaller joints and the’persistence of the 
condition in a joint when once attacked are important points. In an advanced 
stage it can rarely be mistaken for either rheumatism or gout. Late cases 
Me .difficult or impossible to distinguish from chronic rheumatism. It is 
important to distinguish from the mono-articidar form the local arthritis of 
the shoulder-joint which is characterized by pain, thickening of the capsule 
sod of the ligaments,'wasting of the shoulder-girdle muscles, and sometimes 
hy neuritis. This is an affection which is quite distinct from arthritis de¬ 
formans, and is, moreover, in a majority of cases curable. 

Treatment. —Once established, the disease is rarely curable. After attack¬ 
ing two or three joints it may be arrested. Too often it is a slow, but pro¬ 
gressive, crippling of the joints, with a disability that makes the disease one 
°f the most terrible of human afflictions. 
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In the acute febrile form, usually mistaken for rheumatic fever, moderate 
doses of the salicylates should be given, and the joints require the local meas¬ 
ures mentioned in the section on acute rheumatism. 

The treatment of the ordinary form may be considered under: 

(1) Medicinal.—N o single remedy is of special value. General tfinica 
are indicated. A rsenic in full doses is helpful in some cases. The syrup of 
the iodide of iron is useful, alternating with arsenic. Potassium iodide is 
useful in the form with much periarthritis. 

(2) General, Hygiene and Diet. —The disease is one of progressive de¬ 
bility, and measures of a supporting character are indicated. Fresh air and 
careful attention to personal hygiene are most essential. The question of 
diet is of the first importance. There is one rule—let the patient eat.all 
the good food she can digest. So many persons are afflicted not only with the 
disease, but reduced by dieting, that I often find “ full diet ” the best pre¬ 
scription. One has to remember that gastro-intestinal disturbances are com¬ 
mon in the disease. 

(3) Hydrotherapy.— The Hot Springs, Bath County, Va., and the Hot 
Springs, Ark., in the United States, and those of Bath, England, sometimes 
give very good results. Many of our cases seem to have been made much 
worsa_by the treatment at Spas, largely, I believe, from over-use of baths 
and a reducing diet. Much may be effected at home by hot-air baths, hot 
baths, and compresses at night to the tender joints. 

(4) -Local Treatment. —Vigorous measures should be taken early. It 
is a disease to be fought actively at every stage, passage, carefully given, 
reduces the peri-articular infiltrations, increases the mobility of stiffened 
joints, and, most important of all, prevents the atrophy of the muscles adja¬ 
cent to the affected joints. The hot-air treatment, thoroughly carried out, 
helps many cases, and should be given a trial. Systematic exercises by the 
patients are very useful. 

And lastly, surgical measures may be needed. The thermo-cautery is most 
useful in relieving the pain and in lessening the ligamentous thickening. 
Bepeated applications are helpful along the spine in the spondylitis defor- 
ipans. The jacket is useful in the spinal cases until the acute symptoms are 
past. Goldthwaite and others have reported good results from the breaking 
up of adhesions and the use of orthopaedic appliances. 

n. CHRONIC RHEUMATISM. 

Etiology. —This affection may follow an acute or subacute attack, but 
more commonly comes on insidiously in persons who have passed the middle 
period of life. In my experience it is extremely rare as a sequence of acute 
rheumatism. It is most common among the poor, particularly washer¬ 
women, day-laborers, and those whose occupation exposes them to cold and 
damp. 

Morbid Anatomy.■VThe synovial membranes are injected, but there is usu¬ 
ally not much effusion. The capsule and ligaments of the joints are thick¬ 
ened, and the sheaths of the tendons in the neighborhood undergo similar 
alterations, so that the free play of the joint is greatly impaired. In long¬ 
standing cases the cartilages also undergo changes, and may show erosions. 



CHRONIC RHEUMATISM. 


895 

Bten in cases with the severest symptoms, the joint may be very slightly 
altered in appearance. Important changes take place in the muscles and 
nerves adjacent to chronically inflamed joints, particularly in the mono¬ 
articular lesions of the shoulder or hip. Muscular atrophy supervenes partly 
from disuse, partly through nervous influences, cither centric or reflex (Vul- 
pian), or as a result of peripheral neuritis. In some cases yhen the joint is 
much distended the wasting may be due to pressure, either on the muscles 
themselves or on the vessels supplying them. 

Symptoms.— Stiffness and pain are the chief features of chronic rheuma¬ 
tism. The latter is very liable to exacerbations, especially during changes in 
the weather. The joints may be tender to (ho touch and a little swollen, but 
are seldom reddened. As a ride, many joints are affected; but there are 
instances in which the disease is confined to one shoulder, knee, or hip. The 
stiffness and pain are more marked after rest, and as the day advances the 
joints may, with exertion, become much more supple. The general health 
may not be seriously impaired. The disease is not immediately dangerous. 
Anchylosis may occur, and ultimately the joints may become much distorted. 
In many instances, particularly those in wliich the pain is severe, the general 
health may be seriously involved and the subjects become amende and very 
apt to suffer with neuralgia and dyspepsia. Valvular lesions, due to slow 
sclerotic changes, are not uncommon. They are associated with, not dependent 
upon, the articular disease. 

Prognosis. —The prognosis is not favorable, as a majority of the cases 
resist all methods of treatment. It is, however, a disease which persists indefi¬ 
nitely, and does not necessarily shorten life. 

Treatment. —Internal remedies are of little service. It is important to 
maintain the digestive functions and to keep the general health at a high 
standard. Potassium iodide, sarsaparilla, and guaiacum are sometimes bene¬ 
ficial. The salicylates are useless. 

Local treatment is very beneficial. “ Firing ” with the Paquelin cautery 
relieves the pain, and it is perhaps the best form of counter-irritation. Mas¬ 
sage, with passive motion, helps to reduce swelling, and prevents anchylosis. 
It is particularly useful in cases which are associated with atrophy of the 
muscles. Electricity is not of much benefit. Climatic treatment is very 
advantageous. Many cases are greatly helped by prolonged residence in 
southern Europe or Southern California or by spending the winters in Egypt. 
Rich patients should always winter in the South, and in this way avoid the 
cold, damp weather. 

Hydrotherapeutic measures arc specially beneficial. Great relief is afforded 
hy wrapping the affected joints in cold cloths, covered with a thin layer of 
blanket, and protected with oiled silk. The Turkish bath is useful, but the 
full benefit of this treatment is rarely seen except at bathing establishments. 
The hot alkaline waters are particularly useful, and a residence at Bath, 
England, the Hot Springs of Virginia, Arkansas, or Santa Rosalia, Mexico, 
or at Banff, in the Rocky Mountains, on the Canadian Pacific Railway, will 
sometimes cure even obstinate cases. 
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UL MUSCULAR RHEUMATISM (Myalgia).- 

Definition. —A painful affection of (he voluntary muscles and of thft.fa8ci.-c 
and periosteum to which they are attached. The affection has received various 
names, according to its seat, as torticollis, lumbago, pleurodynia, etc.. 

Etiology. —The attacks follow cold and exposure. It is by no means 
certain that the muscular tissues are the seat of the disease. Many writers ■ 
claim, perhaps correctly, that it is a neuralgia of the sensory nerves of the" 
muscles. Until our knowledge is more accurate, however, it may be com, 
sidered under the rheumatic affections. ' 

It is most commonly met with in men, particularly those exposed to cold 
and whose occupations artf laborious. It is apt to follow exposure to a draught 
of air, as from an open window in a railway carriage. A sudden chilling 
after heavy exertion may also bring on an attack of lumbago. Persons of a 
rheumatic or gouty habit are certainly more prone to this affection. One 
attack renders an individual more liable to another. It is usually aeute, but 
may become sub&cute or even chronic. 

Symptoms. —The affection is entirely local. The constitutional disturb¬ 
ance is slight, and, even in severe cases, there may be no fever. Eain is a 
prominent symptom. It may be constant, or may occur only when the muscles 
are drawn into certain positions. It may be a dull ache, like the pain of a 
bruise, or sharp, severe, and cramp-like. It is often sufficiently intense to 
cause the patient to cry out. Pressure on the affected part usually gives 
relief. As a rule, myalgia is a transient affection, lasting from a few hours 
to a few days. Occasionally it is prolonged for several weeks. It is very 
apt to recur. 

The following are the principal varieties: 

(1) Lumbago, one of the most common and painful forms, affects the 
muscles of the loins and their tendinous attachments. It occurs chiefly in 
workingmen. It comes on suddenly, and in very severe cases completely 
incapacitates the patient, who may be unable to turn in bed or to rise from 
the sitting posture. 

(2) Srirr neck or toeticollts affects the muscles of the antero-lateral 
region of the neck. It is very common, and occurs most frequently in the 
young. The patient holds the head in a peculiar manner, and rotates the whole 
body in attempting to turn it. Usually the attack is confined to one side. 
The muscles at the back of the neck may also be affected. 

(3) Pleueodynia involves the intercostal muscles on one side, and in 
some instances the pectorals and serratus magnus. This is, perhaps, the most 
painful form of the disease, as the chest can not be at rest. It is more common 
04 _ the left than on the right side. A deep breath, or coughing, causes very 
intense pain, and the respiratory movements are restricted on the affected 
side. There may be pain on pressure, sometimes over a very limited area. 
It may be difficult to distinguish from intercostal neuralgia, in which affec¬ 
tion, however, the pain is usually more circumscribed and paroxysmal, and 
there are tender points along the course of the nerves. It is sometimes mis¬ 
taken for pleurisy, but careful physical examination readily distinguishes 
between the two affections. 
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(4) Among other forms which may be mentioned are cushialodynta 
affectingihemuscles of the head; scapulodynia, omqdynia, and dojibodynia’ 
affecting the muscles about the shoulder and upper part of the back' Myal¬ 
gia may also occur in the abdominal muscles and in the muscles of the 
extremities. 

Treatment, ggst of the affected muscles is of the first importance. Strap¬ 
ping th e side will sometimes completely relievo pleurodynia. No belief is 
More wide-spread among the public than in the efficacy of porous plasters for 
'muscular pains of all sorts, particularly those about the trunk. If the pain 
**is severe and agonizing, a hypodermic of morphia gives immediate relief. 
For_ lumbago acupuncture is, in acute cases, the most efficient treatment. 
.Needles of from three to four inches in length (ordinary bonnet-needles, 
sterilized, will do) are thrust into the lumbar muscles at the seat of the pain, 
and withdrawn after five or ten minutes. Tn many instances the relief is 
immediate, and I can corroborate fully the statements of Singer, who taught 
me this practice, as to its extraordinary and prompt efficacy in many in¬ 
stances. The constant current is sometimes very beneficial, in many forms 
of myalgia the thermo-cautery gives great relief. In obstinate cases blisters 
may.be tried. Hot fomentations are soothing, and at the outset a Turkish 
bathjcaay cut short the attack. In chronic cases potassium iodide may bo 
used, and both guaiacum and sulphur liave boon strongly recommended. Per¬ 
sons subject to this affection should bo warmly clothed, and avoid, if possible, 
exposure to cold and damp. In gouty persons the diet should be restricted 
and the alkaline mineral waters taken freely. Large doses of nux vomica 
are sometimes beneficial. 

IV. GOUT (Podagra). 

Definition. —A nutritional disorder, one factor of which is an excess of 
uric acid in the circulating blood, characterized clinically by attacks of acute 
arthritis, by the gradual deposition of sodium biurate in and about the joints, 
and by the occurrence of irregular constitutional symptoms. 

Etiology. —The precise nature of the disturbance in metabolism is not 
known. There is probably defective oxidation of the foodstuffs, combined 
with imperfect elimination of the waste products of the body. 

(1) Predisposing Etiological P actors. —Hereditary Influences. —Sta¬ 
tistics show that in from 50 to 60 per cent of all cases the disease existed in 
the parents or grandparents. The transmission is su pposed .tohc-mors marked 
fron uthe rpale side, Cases with a strong hereditary taint have been known 
to occur before puberty. The disease has been seen even in infants at the 
breast. Males are more (Subject to the disease than females. It rarely is seen 
before the thirtieth year, and in a large majority of the cases the first mani¬ 
festations appear before the age of fifty. 

Alcohol is the most potent factor in the etiology of the disease, ber- 
uiented liquors favor its occurrence much more than distilled spirits, and it 
prevails most extensively in countries like England and Germany, which con¬ 
sume the most beer and ale. The lighter beers used in this country are much 
W liable to produce gout than the heavier English and Scotch ales. Many 
•uses occur in bartenders and brewery men. 
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Food plays a role equal in importance to that of alcohol. Quistting 
without active bodily exercise is regarded as a very special predisposing cause. 
A form of gouty dyspepsia has been described. A robust and active digestion 
is, however, often met in gouty persons. Gout is by no means confined to 
the rich. In England the combination of poor food, defective, hygiene, And 
an excessive consumption of malt liquors makes the “poor man's gout * 3 
common affection. ' ~~ , . 

Load. —Garrod has shown that workers in lead are specially prone to gout. 
In 3Q per ce nt of the hospital cases the patients had been painters or workers 
in lead.~’fhe association is probably to be sought in the production by this 
poison of arterio-sclerosis and chronic nephritis. In the United States, 
chronic lead-poisoning is frequently associated with arterio-sclerosis and con¬ 
tracted kidneys, but lead-gout is comparatively rare. Gouty deposits are, 
however, to be found in the big-toe joint and in the kidneys in cases of 
chrenie plumbism. 

The colored race does not escape. Of 59 cases of gout admitted to the 
medical wards of the Johns Hopkins Hospital up to April 1, 1905, 3 were 
in negroes. In two the,diagnosis was confirmed at autopsy and in th e thi rd 
by-the presence of tophi in the ears. Only 2 of the 59 were females. 

(2) Exciting Causes. —Worry or a sudden mental shock may bring on 
an attack within ten or twelve hours. In susceptible persons a slj^hf' injury 
or an accident of any sort or a surgical operation may be followed by an acute 
arthritis. 

(3) Metabolic Causes. —The nature of gout is unknown. That there 
is faulty metabolism, associated in some very special way with the chemistry 
of uric acid, we know, but nothing more. The remainder is theory, awaiting 
refutation or confirmation. Notwithstanding attempts to minimize the im¬ 
portance of uric acid as a factor, until more convincing evidence to the con¬ 
trary is advanced we must adhere to the uric acid theory. The conditions 
of life favorable to the development of gout are present in too many of us 
after the middle period of life—more fuel in the form of meat and drink 

*Whan the machine needs—the condition which Francis Hare describes as hyper- 
pyrsemia. G. B. Balfour puts it well when he says: “ The gouty diathesis is 
only a comprehensive term for all those changes in the character and com¬ 
position of the blood induced by the evils of civilization—deficient bxercise 
and .excess, of nutriment. . . . Gout, on .the other hand, is the name given 
to all .those modifications of our metabolism caused by the gouty diathesis, 
as well as to all the symptoms to which those modifications give rise.” 

The views regarding uric acid and its relation to gout are very numerous. 

Altfypugh we are still ignorant of the actual seat of formation of uric acid, 
yet its source has been pretty accurately determined. It constitutes one of the 
“ putin ” bodies of Fischer, the xanthin or nuclein bases comprising the re¬ 
mainder. All are closely related chemically. Horbaczewski and others have 
demonstrated that uric acid is largely, if not entirely, derived from nuclein 
resulting from nuclear disintegration. According to Burian and Schur, the 
uric add formed in the system is from two sources. The “ endogenous ” uric 
add is deriv o d -from the nucleins of the body, while the “ exogenous ” uric acid 
is fawned from the nucleins of the ingested Jood. The uric acid derived from 
the intake of exogenous oxypurins (nudeo-proteids) constitutes from 40 to 
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60 per cent of the total purin content of the body. We do not know in what 
f orm n rio add exists in the circulating blood. It is not as uric acid itself.- 
Bence J.O&SI.IUUL-Bsbfirtfl held that it occurs as a very soluble quadriurato 
consisting of a molecule of uric acid in loose combination with an,acid urate 
molecule. ^jHahy think that such a compound is not capable’ of existing in 
a medium with a composition such as the blood hasA Minkmipki plains that 
it exists normally in the blood in organic combination with nuclcotin-phos- 
' phoric acidJbQgrrod was the first to point out that there was an excess of 
■ arip_MtisL® the blood. This is about the only feature of the disease on which 
mhere seems general agreement. Magnus-Levy made 34 analyses in 17 cases 
*«f gout and found the uric acid in the blood to range between 0.021 and 0.10 
grams in ljOOO cc. It has not been definitely established that the amount is 
increased during the acute attack. Of the three* possible causes for this ■ 
increase—increased formation, diminished destruction or oxidation, and di¬ 
minished excretion—the balance of evidence favors the latter. Sehmoll found 
that there is a nitrogen retention in gout, which supports this view. Min¬ 
kowski and His believe that in gouty individuals the uric acid circulates 
in the blood in a different organic combination than in the blood of 
healthy persons, and that consequently the kidneys are functionally in¬ 
capable of eliminating it as in normal conditions. The studies of the 
alkalinity of the blood, even witli the most modern methods, are very conflict¬ 
ing. Magnus-Levy’s investigations seem to show that there is no constant 
diminution in the alkalinity of the blood in gout, also that there is no greater 
diminution in the alkalinity during the acute attacks than in the intervals. 
The methods of determining the alkalinity of the blood are notoriously inac¬ 
curate. It has been held that the uric acid excess in the blood is due to 


deficient alkalinity, thus preventing solubility and easy excretion of the uric 
acid. There is now no evidence to support this view. The recent electro¬ 
potential measurements of Fakkas, Fraenkel, and Hoeber seem to show that 
the reaction of the blood normally is neutral and not alkaline. 

The excretion of uric acid by a healthy individual on an average mixed 
diet ranges normally between 0.4 and 1.0 gramme daily. Hammarsten gives ^ 
the average as 0.7 gramme. Of the total purin or alloxuric bodies of the urine, 
nine-tenths exist as uric acid and one-tenth as the purin or xanthin bases. 
Quantitative determinations show that the excretion of uric acid in gout is 
usually far below the lower limit for normal in the intervals between attacks, 
particularly just before an acute exacerbation. With the onset of an acute 
attack the excretion gradually increases until in three or four days the amount 
of uric acid may reach or occasionally exceed the upper limit for normal. 

The cause of this increase is not clear. Quantitative determinations of uric 
acid in the blood show no constant increase in the uric acid during the acute 
attacks, nor has there been found any constant variation in the chemical reac¬ 
tion of the blood at this time. 

Qarro d holds that with lessened alkalinity of the blood there is an increase 
in the uric acid, due chiefly to diminished elimination. He attributes the 
deposition of the sodium urate to the diminished alkalinity of the plasma, 
which is unable to hold it in solution. In an acute paroxysm there is an 
•cumulation of the urates in the blood, and the inflammation is causes 
by their sudden deposit in crystalline form about the joint. 
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Haig thinks that there is no increased formation of uric acia in gpujsyoutj 
that the blood is less alkaline than normal, and less able to hold thei^rio 
acid or its salts in solution. ' ‘ 

According to Sir William Roberts, owing to deficient eliminatifjju iha 
soluble quadriurate accumulates in the blood. This quadriurate, circqltttiog 
in a medium rich in sodium carbonate, takes on an additional atom sji , the 
base and becomes converted into the insoluble biurate, which becomee qepos- 
ited in the tissues, particularly about the joints. ' 

Ebstein thinks that the first change is a nutritive tissue disturbance,'which 
pleads to necrosis, and in the necrotic areas the urates are deposited—<► view 
which has been modified by von Noorden, who holds that a special ferment 
.leads to the tissue change, to which the deposit of the urates is secondary. 
Ebstein designates these as “ primary joint-gout ” cases. Most cases belong 
to this group. He also describes what he terms “primary kidney-gout” 
cases. Owing to primary disease of the kidneys the uric acid is not properly 
eliminated and secondary joint manifestations ensue. These cases are rare, 
and he states that they must not be confused witli the secondary nephritis. 

Cullen held that gout was primarily an affection of the nervous system. 
On this nervous theory of gout there is a basic, arthritic stock—a diathetic 
habit, of which gout and rheumatism are two distinct branches. The gouty 
diathesis is expressed in (a) a neurosis of the nerve-centres, which may be 
inherited or acquired; and (6) “a peculiar incapacity for normal elaboration 
within the whole body, not merely in the liver or in one or two organs, of 
food, whereby uric acid is formed at times in excess, or is incapable of being 
duly transformed into more soluble and less noxious products” (Duckworth). 
The explosive neuroses and the influence of depressing circumstances, physical 
or mental, point strongly to the part played by the nervous system in the 
disease. For a full discussion of the various theories and an elaborate consid¬ 
eration of the clinical chemistry of the subject the reader is referred to von 
N oordcn’s Treatise on Diseases of Metabolism (English edition) and to 
Futcher’s article in my System of Medicine. 

Morbid Anatomy.— The blood is stated to have an excess of uric acid. It 
may be obtained from the blood-serum by the method known as GnrrojJ’s 
uric-acid thread experiment, or from the serum obtained from a blister. 'To 
5 ij of serum add iq, v-vj of acetic acid in a watch-glass. A thread immersed 
in this may show in a few hours an incrustation of uric acid.' The experi¬ 
ment is rarely successful even in cases of manifest gout. This excess, also, 
is not peculiar to gout, but oceurs in leukaemia and chlorosis. 

The “ perinuclear basophilic granules ” about the nuclei of the leucocytes, 
described by Neusser in 1894 and regarded by him as practically pathogno¬ 
monic of gout or a gouty diathesis, were subsequently shown to be artifacts 
produced during the process of staining. The red cells in the “lead-gout 
cases may show basophilic granular staining. 

Tha important changes are in the articular tissues. The first joint of the 
great--toe-ismosLirequently involved; then the ankles, lames, and the small 
joints of the-hands and wrists. The deposits may be in all the joints of the 
lower-limbs and absent from those of the upper limbs (Norman Moore). If 
death takes place during an acute paroxysm, there are signs of inflammation 
byperse mia, aw nin g of the ligamentous tissues, and of effusion into the joint- 
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iPfa^pmary .change, according to Ebstein, is a local necrosis, due to the 
*' of an excess of urates in the blood. This is seen in the cartilage 

articular tissues in which the nutritional currents are slow. His 
hoist hold that the deposition of the urates is primary, and that 
necrosis takes place as a result of this deposit. In these areas of 
in necrosis the reaction is always acid and the neutral urates are 
deposited in crystalline form, as insoluble acid urate. The articular cartilages 
ar^ first involved. The gouty deposit may bo uniform, or in small areas. 
Though it looks superficial, the deposit is invariably interstitial and cov- 
thin lamina of cartilage. The deposit is thickest at the part most 
distant from - the circulation. The ligaments and fibro-cartilago ultimately 
become involved and are infiltrated with biurate deposits, the so-called chalk- 
stoneSjjji-tophi. These are usually covered by skin; but in some cases, par¬ 
ticularly in the metaearpo-phalangeal articulations, this ulcerates and the 
chalk-stones appear externally. The synovial fluid may also contain crystals. 
In very long-standing cases, owing to an excessive deposit, the joint becomes 
immobile. The marginal outgrowths in gouty arthritis are true exostoses 
(Wynne). The cartilage of the ear may contain tophi, which are seen as 
whitish nodules at the margin of the helix. The cartilages of the nose, 
eyelids, and larynx are less frequently affected. Somewhat analogous to 
these tophi in man arc the deposits characterizing the “ truanin gout” of 
hogs. Under certain conditions in pigs one sees in the muscles, liga¬ 
ments. and' articular tissues small whitish deposits which are made up of 
guanin. These arc frequently seen in the Smitlificld and Westphalian 
hams. 

Of changes in the internal organs, those in the renal and viscular systems 
are the most important. The kidney changes believed to be characteristic 
of gout are: (a) A deposit of urates chiefly in the region of the papill®. 
This, however, is l ess comm on than is usually supposed. Norman Moore 
fotthd it in only 12*oun>T80 cases. The apices of the pyramids show lines 
of whitish deposit. On microscopical examination the material is seen to be 
largely in. the intertubular tissue. In some instances, however, the deposit 
seems to be both in the tissue and in the tubules. Ebstein has described and 
figured areas of necrosis in both cortex and medulla, in the interior of which 
were crystalline deposits of urate of soda. The presence of these uratic con¬ 
cretions at the apices of the pyramids is not a positive indication of gout. 
(6) An interstitial nephritis, either the ordinary “contracted kidney ’ or the 
arterio-sclerotic form, neither of which is in any way distinctive. It is not 
possible to say in a given case that the condition has been due to gout unless 
marked evidences of the disease coexist. 

The metatarso-phalangeal joint of the big toe should be carefully exam¬ 
ined, as it may show typical lesions of gout without any outward o 'on o 
arthritis. , ,. , 

Arterio-sclerosis is a very constant lesion. With it the hear , par icu ar y 
the left ventricle, is found 'hypertrophied. According to some authors, con¬ 
cretions of urate of soda may occur on the valves. Myocarditis is a frequent 

occurrence in chronic cases. ._. - • 

Changes in the respiratory system are rare. Deposits have been found m 
the vocatoords, and uric-acid crystals have been met m the sputa of a gouty 

87 
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patient (J. W. Moore). Emphysema is a very constant* condition in old 
cases. 

Symptoms. —Gout is usually divided into acute, chronic, and irregular 
forms. 

Gout. —Premonitory symptoms are common—twinges of pain in 
the small joints of the hands or feet, nocturnal restlessness, irritability of 



Chart XIV. —Showino Uric Acid and Phosphoric Aoid Output m Cass op Acutr Gout. 

temper, and dyspepsia. The urine is acid, scanty, and high-colored. It de¬ 
posits urates on cooling, and there may be, according to Garrod, transient 
albuminuria. There may be traces of sugar (gouty glycosuria). Before an 
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arcacR we output of uric acid is low and is also diminished in the early part 
of the'|>aroxysm.' The relation of uric and phosphoric acids to the acute 
attacks is well represented in Chart XIV, prepared by Futcher. Both were 
extremely low in the intervals, but reached within normal limits shortly after 
the on^et of the acute symptoms. The phosphoric acid and uric acid show 
almost parallel curves. The patient was on a very light feed diet at the 
time the determinations were made. Bain holds that the phosphoric acid 
>excretion varies directly with that of the uric acid. Watson claims that there 
is no relationship between the two. In some instances the throat is sore, and 
there may be asthmatic symptoms. The attack sets in usually in the early 
morning hours. The patient is aroused by a severe pain in the metatarso¬ 
phalangeal articulation of the big toe, and more commonly on the right than 
on the left side. The pain is agonizing, and. as Sydenham says, “ insinuates 
itself with the most exquisite cruelty among the numerous small bones of the 
tarsus and metatarsus, in the ligaments of which it is lurking.” The joint 
swells rapidly, and becomes hot, tense, and shiny. The sensitiveness is ex¬ 
treme, and the pain makes the patient feel as if the joint were being pressed 
in a vise. There is fever, and the temperature may rise to 102° or 103°. 
Toward morning the severity of the symptoms subsides, and, although the 
joint remains swollen, the day may be passed in comparative comfort. The 
symptoms recur the next night, and the fit. as it is called, usually lasts Jar 
from five by eight days, the severity of the symptoms gradually abating. There 
is usually a moderate leucocytosis during the acute manifestations. Occasion¬ 
ally other joints are involved, particularly the big toe of the opposite foot. 
The inflammation however intense, neygr goes on to suppuration. With the 
subsidence of the swelling the skin desquamates. After the attack the general 
health may be much improved. As Arctreus remarks, a person in the interval 
has won the race at the Olympian games. Recurrences are frequent. Some 
patients have three or four attacks in a year; others sutler at longer intervals. 

’ The term retrocedent or suppressed gout is applied to serious internal 
symptoms, coincident with a rapid disappearance or improvement of the local 
signs. Very remarkable manifestations may occur under these circumstances. 
Vise patient may have/ severe gastro-intestinal symptoms—pain, vomiting, diar¬ 
rhoea, and great depression—and death may occur during such an attack.} Or 
there may be cardiac manifestations—dyspnoea, pain, and irregular- action 
of the heart. In some instances in which the gout is said to attack the heart, 
sn acute pericarditis proves fatabi>So, too, there may be marked cerebral 
manifestations—delirium or coma, and even apoplexy—but in a majority of 
these instances the symptoms are, in all probability, uremic. 

Gout in America .—While not so common as in England and Germany, 
the disease is by no means infrequent, and is perhaps on the increase. It is 
only one-third less frequent at the Johns Hopkins Hospital than at Saint 
Bartholomew’s Hospital. It is more common among the lower classes, who 
drink beer, than among the well-to-do, who have become of late much more 
temperate. Among about 18.000 cases in my wards there were 59 cases of 
gout. All were whites but three, and all males but two (Futcher). 

CHn<i m(] fl«n»r—With increased frequency in the attacks, the articular 
symptomd’perwstTor a longer time, and gradually many joints become affected. 
®ejtp8itaf=of urates take place, at first in the articular cartilages and then in 
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the ligaments and capsular tissues; so that in the course of years the joints 
' become swollen, irregular, and deformed. The feet are usually first affected, 
then the hands. In severe cases there may be extensive concretions about the 
elbows and knees and along the tendons and in the burs®. The to ph i appear 
in the ears. Finally, a unique clinical picture is produced which can not be 
mistaken for that of any other affection. The skin over the tophi may rupture 
or ulcerate, and about the knuckles the chalk-stones may be freely exposed. 
Patients with chronic gout are usually dyspeptic, often of a sallow complexion, 
and show signs of arterio-sclerosis. The pulse tension is increased, the vessels 
are stiff, and the left ventricle is hypertrophied. The urine is increased in 
amount, is of low specific gravity, and usually contains a slight amount of 
albumin, with a few hyaline casts. Severe cramps involving the calf, abdom¬ 
inal, and thoracic muscles may occur. Intercurrent attacks of - acute poly¬ 
arthritis may develop, in which the joints become inflamed, and the tempora- 
• ture ranges from 101° to 103°. There may be pain, redness, and swelling of 
several joints without fever. Uraemia, pleurisy, pericarditis, peritonitis, and 
meningitis are common terminal affections. The victim of gout may show 
, remarkable mental and even bodily vigor. Certain of the most distinguished 
members of our profession have been terrible sufferers from this disease, 
notably the elder Scaliger, Jerome Cardan, and Sydenham, whose statement 
that “ more wise men than fools are victims of the affection ” still holds 
good. 

jjqpsom.An Gout.—T his is a motley, ill-defined group of symptoms, mani¬ 
festations of a condition of disordered nutrition, to which the terms guutij 
diathesis or lithcemic state have been given. Cases are seen in members of 
gouty families, who may never themselves have suffered from the acute dis¬ 
ease, and in persons who have lived not wisely but too well, who have eaten 
and drunk largely, lived sedentary lives, and yet have been fortunate enough 
to escape an acute attack. It is interesting to note the various manifestations 
of the disease in a family with marked hereditary disposition. The daughters 
often escape, while one son may have gouty attacks of groat severity, even 
though he lives a temperate life and tries in every way to avoid the conditions 
favoring the disorder. Another son has, perhaps, only the irregular mani¬ 
festations and never the acute articular affection. While the irregular features 
are perhaps more often met with in the hereditary affection, they are by no 
, means infrequent in persons who appear to have acquired the disease. The 
tendency in some families is to call every affection gouty. Even infantile 
complaints, such as scald-head, naso-pharyngeal vegetations, and enuresis, are 
often regarded, without sufficient grounds, I believe, as evidences of the family 
ailment. Among the commonest manifestations of irregular gout are the 
following: 

(a) Cutaneous Eruptions .—Garrod and others have called special atten¬ 
tion to the frequent association of eczema with the gouty habit. The French 
in particular insist upon the special liability of gouty persons to skin affec¬ 
tions, the arthritides, as they call them. 

(b) Qastro-intestinal Disorders .—Attacks of what is termed bili on sm^ 1 
in,which>the tongue is furred, the breath foul, the bowels constipated, and 
the actiQji of,the liver torpid, are not uncommon in gouty persons. ‘ A goaty 
tw.rotit& is described. 
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(c) Ggi^tmadar Symptoms.— With the lithremia, arterio-sclerosis is 
frequently associated. The blood teuton is persistently high, the vessel walls 
become stiff, and cardiac and renal changes gradually occur. In this condition 
the manifestations may bo renal, as when the albuminuria becomes more 
marked, or dropsical symptoms supervene. The manifestations may be car¬ 
diac, when the hypertrophy of the left ventricle fails and there,arc palpitation, 
irregular action, and ultimately a condition of asystole. Or, finally, the mani¬ 
festations may be vascular, and thrombosis of the coronary arteries may cause 
sudden death. Aneurism may occur and prove fatal, or, as most frequently 
happens, a blood-vessel gives way in the brain, and the patient dies of apo¬ 
plexy. It makes hut little difference whether we regard this condition as 
primarily an ajterio-selcrosis, or as a gouty nephritis; the point to be remem¬ 
bered is that the nutritional disorder with which an excess of uric acid is 
associated induces in time increased tension, arterio-sclerosis, chronic inter¬ 
stitial JUiphritis, and changes iu the myocardium. Pericarditis is not an 
infrequent tenninal complication of gout. Phlebitis occasionally occurs. 

(d) Nervous Manifestations. —Headache and megrim attacks are not in¬ 
frequent. Haig attributes them to ail excess of uric acid. Neuralgias are not 
uncommon; sciatica and paresthesias may develop. A common gouty mani¬ 
festation, upon which Duckworth has hud stress, is the occurrence of hot or 
itching feet at night. Plutarch mentions that Strabo called this symptom 
“ the lisping of the gout.” Cramps in the legs may also be very troublesome. 
Hutchinson has called attention to hot and itching eyeballs as a frequent sign 
of masked gout. Associated or alternating with this symptom there may lie 
attacks of episcleral congestion. Apoplexy is a common termination of gout. 
Meningitis may occur, usually basilar. 

( 7 ) Urinary Disorders. —The uriuc is highly acid and high-colored, and 
may deposit on standing crystals of uric acid. Transient and temporary 
increase in this ingredient can not be regarded as serious. In many cases of 
chronic gout the amount may be diminished, and increased only at certain 
periods, forming the so-called uric-acid showers. The chart on page '402 
illustrates this very well. A sediment of uric acid m a urine does not 
necessarily mean an excess. It is often dependent on the inability of the 
urine to hold it in solution. Sugar is found in te r m i ttently -ia- the urine of 
gouty persons-— gouty glycosuria . II may pass into true diabetes, but is usually 
very amenable to treatment. O^aluria may also be preseut. Gouty persons 
are specially prone to calculi, Jerome Cardan to the contrary, who reckoned 
freedom from stone among the chief of the dona podagra. Minute quantities 
of albumin are very common in persons of gouty dyserasia, and, when the 
renal changes are well established, tube-casts. Urethritis, with a purulent 
discharge, may arise, so it is stated, usually at the end of an attack. It may 
occur spontaneously, or follow a pure connection. 

(/) Pulmonary Disorders.— There are no characteristic changes, but, as 
Greenhow has pointed out, chronic bronchitis occurs with great frequency in 

■persons of <a gouty habit. , __ 

( g ) Of oyo affections, iritis, glaucoma, haemorrhage retinitis, and sup- 
purativemanouhthalniitis have been described. 

Diagnolii.—Recurring attacks of arthritis, limited to the big toe and to 
tt>e tapsus, occurring in a member of a gouty family, or in a man w o 
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lived too well, leave no question as to the nature of the trouble. There are 
many cases of gout, however, in which the feet do not suffer most severely,! 

"''After an attack or two in one toe, other joints may be affected, and it'-is* 
just in such cases of polyarthritis that the difficulty in diagnosis is apt to’ 
arise. We have had of late years several cases admitted for the third or fourth 
time with involyement of three or more of the larger joints. The presence 
of tophi has settled the nature of a trouble which in the previous attacks W 
been regarded as rheumatic. The following are suggestive points in such 
cases: (1) The patient’s habits and occupation. In the United States the 
brewery men and barkeepers are often affected. (2) The presence of tophi. 
The ears should always be inspected in a case of polyarthritis. The diagnosis 
may rest with a small tophus. The student should learn to recognize on the 
ear margin, Woolner’s tip, fibroid nodules, and small sebaceous tumors. The 
last are easily recognized microscopically. The needle-shaped sodium biurate 
crystals are distinctive of the tophi. (3) The condition of the urine. As 
shown in Chart XIV, the uric-acid output is usually very low during the inter¬ 
vals of the paroxysm. At the height of the attack the elimination, as a rule, 
is greatly increased. The ratio of the uric acid to the urea excretion is dis¬ 
turbed in gouty cases, and may fall as low as 1 to 100 or 1 to 150. (4) The 
gauty.polyarthritis may be afebrile. A patient with three or four joints red. 
swollen, and painful in acute rheumatism has fever, and, while pyrexia may 
be present and often is in gout, its absence is, I think, a valuable diagnostic 
sign. Many cases go a-begging for a diagnosis. A careful study of the 
patient’s habits as to beer drinking, of the location of the initial arthritic 
attacks, and the examination for tophi in the cars will prevent many cases 
being mistaken for rheumatism or arthritis deformans. 

Treatment.— Hygienic. —Individuals who have inherited a tendency to 
gout, or who have shown any manifestations of it, should live temperately, 
abstain from alcohol, and eat moderately. An open-air life, with plenty of 
exercise and regular hours, docs much to counteract an inborn tendency to 
the disease. The skin should be kept active: if the patient is robust, by the 
morning cold bath with friction after it; but if he is weak or debilitated the 
evening warm bath should be substituted. An occasional Turkish, bath with 
active shampooing is very advantageous. The patient should dress warmly, 
avoid rapid alterations in temperature, and be careful not to have the skin 
suddenly chilled. 

Die tetic. —With few exceptions, persons over forty eat too much, and 
the first injunction to a gouty person is to keep his appetite within reasonable 
bounds, to eat at stated hours, and to take plenty of time at his meals. In 
the matter of food, quantity is a factor of more importance than quality with 
many gouty persons. As Sir William Roberts well says, “ Nowhere perhaps 
is it more necessary than in gout to consider the man as well as the ailment, 
and very often more the man than the ailment.” 

Veiy remarkable differences of opinion exist as to the most suitable diet 
in this disease, some urging warmly a vegetable diet, others allowing a very 
liberal amount of meat. On the one hand, the author just quoted says: “ The 
most trustworthy experiments indicate that starch, and sugar-have net 
thaieaat direct influence on the production of uric acid; but as the free con¬ 
sumption of these articles naturally operates to restrict 'the intake of the 
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oous food, their use has indirectly the effect of diminishing the aver- 
lucEomof uric acid.” On the other hand, W. II. Draper says: “The 
sion of azotized food is more complete with a minimum of carbohydrates 

J ft is with an excess of them; in other words, one of the best means of 
Ing the accumulation of litliie acid in the blood is to diminish the carbo- 
hygctojathetthandhe azotized foods.” The weight, of opinion leans tn.the 
nr" fl modified nitrnyrnnnr dirt, without excess in starchy BHd saocliarine 
a rticles of food. Animal foods rich in nuclear material, such as sweetbreads, 
Jijfil, kidneys, and brain, should be avoided. Beef extracts are in jurio us, owing 
to their richness in extractives belonging to the xanthin group. Milk and eggs 
are particularly useful, owing to their not containing any nuclein. Fresh 
vegetables and fruits may be used fr eely...hu t, among th e latter strawberries 
"n't Kauanaa should be avoided. 

Ebstein urges strongly the use of fat in the form of good fresh butter, 
from to 34 ounces in the day. lie says tfiat stout gouty subjects not only 
do not increase in weight with plenty of fat in the food, but that they actually 
bicdSeThin and the general condition improves very much. Hot bread of 
airiorts'and the various articles of food prepared from Indian corn should, 
as a rule, be avoided. Roberts advises gouty’ patients to restrict as far as 
practicable the use of common salt with their meals, since the sodium biurate 
very readily crystallizes out in tissues with a high percentage of sodium salts. 

In this matter of diet each individual case must receive separate con¬ 
sideration. 

There are very few conditions in the gouty in which stimulants of any 
sort are required. Whenever indicated, whisky will be found perhaps the 
most serviceable. While all are injurious to these patients, some are much 
more so than others, particularly malted liquors, champagne, port, and a very 
large proportion of all the light wines. 

■ Minebal Watebs.—A ll forms may be said to be beneficial in gout, as the 
.main element is the water, and the ingredients are usually indifferent. Much 
O^the humbuggery in the profession still lingers about mineral waters, more 
lArticularly about the so-called litliia waters. 

' The question of the utility of alkalies in the treatment of gout is closely 
connected with this subject of mineral waters. This deep-rooted belief in the 
profession was rudelv shaken a few years ago by Sir William Roberts, who 
claims to have shown conclusively that alkalescence as such has no influence 
whatever on the sodium biurate. The sodium salts are believed by this author 
to he particularly harmful, but, in spite of all the theoretical denunciation 
of the use of the" sodium salts in gout, the gouty from all parts of the world 
flock to those very Continental springs in which these salts are most predomi¬ 
nant. Bain urges the use of potassium salts. 

Of the mineral springs best suited for the gouty may be mentioned,jn the 
United Stet^tK^f Saratoga. Bqflfp*d, and the Wlute Sutphur; Bart 
anjLBaih, in EnglaiT^TTiTFrance. Aix-lcs-Bains and CoutrexSville, and in 

Germany, Carlsbad, Wildbjal/ and Iloigburg. . . , , „ „„ 

TK efficaVin the water, in the way it » 1taken <m an emp£ 

stomach, and in large quantities; and, as every one knoy the import^t 
accessories in themed diet, proper hours.^regular exercise, with baths, 
douches, etc., play a very important role in the cure. 
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Medicinal Treatment.— In an acute attack the limb should be elevated 
and the affected, joint wrapped in cotton-wool. Warm ..fomentations, or 
Fuller’s lotion, may be used. The local hot-air treatment may be tried. A 
brisk mercurial purge is always advantageous at the outset. The wine or 
tincture of colchicum, in doses of 20 to 30 minims, may be given every four 
hours in combination with the citrate of potash or the citrate of lithium. 
The action of the colchicum should be carefully watched. It has, in a major¬ 
ity of the cases, a powerful influence over the symptoms—relieving the pain, 
and reducing, sometimes with great rapidity, the swelling and redness. It 
should be promptly stopped so soon as it has relieved the pain. In cases in 
which the pain and sleeplessness are distressing and do not yield to colchicum, 
morphia is necessary. The patient should be placed on a diet chiefly of milk 
and barley-water, but if there is any debility, strong broths may be given, or 
eggs. It is occasionally necessary to give small quantities of stimulants. 
During convalescence meats and fish and. game may be taken, and gradually 
the patient may resume the diet previously laid down. 

In some of the subacute intercurrcnt attacks of arthritis in old, deformed 
joints, the sodium salicylate is occasionally useful, but its administration must 
be watched in cases of cardiac and renal insufficiency. It is also much advo¬ 
cated by Haig in the uric-acid habit. 

The chronic and irregula r forms of gout are best treated by the dietetic 
and hyg ienic .measures already referred to. Potassium iodide is sometimes 
useful, and preparations of guaiacum, quinine, and the bitter tonics combined 
with alkalies are undoubtedly of benefit. 

Piperazin has been much lauded as an efficient aid in the solution of uric 
acid. The clinical results, however, are very discordant. It may be employed 
in doses of from 15 to 30 grains in the day, and is conveniently given in 
aerated water containing 5 grains to the tumblerful. Piperazin , as a uric 
acid solvent, Was rapidly followed by lysidin, urotropin, urea, and Urol among 
others—a sure indication of their therapeutic worthlessness. 

Albu speaks favorably of lemon-juice as a remedy. The vegetable acids 
are converted in the system into alkaline carbonates, thus enabling the blood 
to keep the uric acid compounds in solution, and consequently facilitating 
their elimination by the kidneys. 

Where the arthritic attacks are confined to one joint, such as the great-toe 
joint, surgical interference may be considered. Eiedel reports two successful 
t cases in which he removed the entire joint capsule of the big-toe joint, with 
permanent relief. 


V. DIABETES MELLITUS. 

Definition. —A disorder of nutrition, in which sugar accumulates in the 
blood and is excreted in the urine, the daily amount of which is greatly, 
increased. 

For a case to be considered one of diabetes mellitus it is necessary 
that the form of sugar eliminated in the urine be grape sugar, that it 
must be eliminated for..weeks, nuantha,. or years, and that the excretion of 
sug ar m ust take place after the ingestion of moderate amounts of carbo- 
tiydrates. 
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Etiology.— Incidence .—According to recent statistics diabetes appears 
about as freque nt in the United States as in European countries. The last 
census gave 9.2 deaths per 100,000 population in the former compared with 
from 6 to 14 in the latter. In England and Wales the death-rate from 
diabetes in 1903 was 8.7 per 100,000 of population. The death-rate has been 
gradually on the increase in Paris during (lie last, three pr four decades, 
reaching 14 to the 100,000 of population in 1891. The disease is gradually 
on the increase in the United States. The statistics for 1870 gave 3.1; for 
1880, 3.8; for 1890, 3.8; and for 1900, 9 3 deaths to the 100.000 population. 
This apparent increase may be in part due to more accurate vital statistics 
records. In this region the incidence of the disease may bo gathered from 
the fact that among 99,000 patients admitted to the medical wards and medi¬ 
cal dispensary of the Johns llopkms Hospital in nearly sixteen years there 
were 336 cases of diabetes, or 0.33 per cent. Among 18,000 ward cases there 
were 147 diabetics. 

I Hereditary influences play an important rule, and cases are on record of 
its occurrence in many members of the same family. Morton, who calls the 
disease hydrops ad matulam (Plithisiologia, 1689) records a remarkable family • 
in which four children were allectod, one of whom recovered on a milk diet ' 
and diaseordium. An analysis of the cases in my series gave only 6 cases 1 
with a history of diabetes in relatives (Pleasants). Naunyn obtained a fain- ‘ 
ily history of diabetes in 33 out of 301 private cases, but in only 7 of 157 bos-^ 
pital cases. There are instances of the coexistence of the disease in man and 
wife. Among 516 married pairs collected by Senator, in which either hus¬ 
band or wife was diabetic, in 18 cases the second partner hail become diabetic. 
It is^QQtuifta^to-explain-tJMS conjugal diabetes. The suggestion of contagion 
seems scarcely tenable. 

i. Sex . —Men are more frequently affected than women, the ratio being about 
three to two. Up to April 1. 1905, 336 ea.-es of diabetes had been treated 
in the medical wards and medical dispensary of the Johns Hopkins Hospital, 
131 of which were in males and 95 in females (Iutelier). It is a disease of 
adult life; a majority of the eases occur from the third to the sixth decade. 
Of the 336 eases, the largest number—63, or 27 per cent—occurred between 
fifty and sixty years of age. These figures agree fairly closely with those of 
Frerichs, Seegen, and Pavy, all of whom found the largest number of cases 
in the sixth decade, their percentages being 26, 30, and 30.7 respectively. It 
is rare in childhood, but eases are on record in children under one year 


In the above series there were no cases in the first hemi-deende, 3 in the 
second, 7 in the third, and 6 in the fourth. 

• Persons of a neurotic temperament are often affected. It is a disease of 
the higher classes. Von Noorden states that the statistics for London and 
Berlin show that the number of cases in the upper ten thousand exceeds t at 


in the lower hundred thousand inhabitants. . , , 

Hebrews seem especially prone to it; one-fourth of 1 en hs pa¬ 
tients were of the Semitic race. I have been much imp 
quency of the disease among them. Diabetes is eomparatirely rare intha 

colored race, but not so uncommon as was formerly 

of 326 cases, 23, or 11.3 per cent, were in negroes. The ratio of ma 
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females affected is almost exactly the reverse of that in the white'raw) 45 . 
of the 23 \jere in females and ft fo males.- ,', 3 

^ Obesity.—-t n'a considerable proportion of the cases of diabetes £ha>„e^: > 
jects have been excessively fat at the beginning of, or prior to, the onset etf* 
the disease. A slight trace of sugar is not very uncommon in obese persons; 
This so-called ljjtogenic glycosuria is not of grave significance, and is only 
occasionally followed by true diabetes. On the other hand, as von Noorden 
has shown, there may be a “ diabetogenous obesity,” in which diabetes and 
obesity develop in early life, and these cases are very unfavorable 1 . There 
are instances on record in which obesity with diabetes has occurred in 
three generations. Diabetes is more common- in cities than in country 
districts, t Gout, yvphilis. and fnalaria have been regarded predisposing 
causes. 

ft Nervous Influences .—Mental shock, severe nervous strain, and worry prc- 
ce&e many cases. In one case the symptoms came on suddenly after the 
patient had been nearly suffocated by smoke from having been confined in a 
cell of a burning jail. Shock and the toxic effects of the smoke may both 
have been factors in this case. The combination of intense application to 
business, over-indulgence in food and drink, with a sedentary life, seems 
particularly prone to induce the disease. Glycosuria may set in during preg¬ 
nancy, and in rare instances may only occur at this period. T ro us se au 
thought .that, the offspring^f phthisical parents were particularly prone to 
diabetes. 

If Injury to or disease of the spinal cord or brain has been followed by 
diabetes. In the carefully analyzed cases of Frerichs there were 30 instances 
of organic disease of these parts. The medulla is not always involved. In 
only 4 of his cases, which showed organic disease, was there sclerosis or other 
anomaly of this part./^An irritative lesion of Bernard’s diabetic centre in the 
medulla is an occasional cause. I saw with Eeiss, at the Friedrichsliam, 
Berlin, a woman who had anomalous cerebral symptoms and diabetes, and 
in whom there was found post mortem a cysticercus in the fourth ventricle, 
glycosuria sometimes occurs in tumors of the hypophysis such as accompany 
acromegaly. Ebstein has recorded 4 cases in which there was a coincident 
occurrence of epilepsy and diabetes mellitus. He thinks that in the majority 
of cases the two diseases are dependent on a common cause. He believes that 
the association would be found much more commonly in Jacksonian epilepsy 
than has been the case heretofore, if more careful and systematic examina¬ 
tions of the urine were made.^ A transitory glycosuria occasionally follows 
cerebral haemorrhage and alsoijffevere gall-stone colic. 

The disease has occasionally* followed the infectious fevers. Cases have 
been recorded as occurring during or immediately after diphtheria, influenza, 
rheumatism, enteric fever, and syphilis. 

Experimental Diabetes .—Leo believes that diabetes is due to a toxic agent. 
He has {produced glycosuria in dogs bv a dministering both fresh and fer¬ 
mented diabetic urine. In 1901, Blum reported that th^ snhmtniveous injec- 
tion of an aqu eous solution of.adrenalin produced glycosuria in 22 out of 25 
animals experimented upon. Herter confirmed these results, and found that 
the direct application of the solution to the surface of the pancreas caused a 
marked glycosuria. Adrenalin is a powerful reducing substance, and Herler 
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thinks that the glycosuria results from interference with normal oxidation 
processes in the pancreatic cells. Phloridzin administered internally or hypo¬ 
dermically produces a marked temporary glycosuria. There is no accoig- 
pamri ng hyperglycam na. The phloridzin acts primarily on the renal epi¬ 
thelium, destroying its power of keeping back the sugar. Naunyn and Klem¬ 
perer hold the view that there is a renal form of diabetes.' • 

Metabolism in Diabetes.— Our ignorance of the metabolic disturbances in 
diabetes has been largely due to the fact that we have not known how the 
carbohydrates are eventually disposed of in the body in health. Normally the 
carbohydrates of the food are stored in the liver and muscles as glycogen. 
Pavy holds that a part of the ingested carbohydrates is converted by the villi 
of the intestinal mucosa into fat and carried thence by the lacteals to the 
blood. By a splitting-off process another portion is incorporated with nitroge¬ 
nous matters and carried away in the form of protcid. He thinks that only 
a portion of the carbohydrates reaches the liver as glucose, where the hepatic 
cells convert this monosaeeharid into the polysaccbarid glycogen. Glycogen 
can also be formed from the proteids of the food; and under certain circum¬ 
stances sugar can be directly formed from the body proteids. In health the 
amount of glucose in the circulating blood ranges between 0.1 and 0.2 per 
cent. If it were not for the reservoir action of the liver and muscles in storing 
up the excess of carbohydrates after a meal as glycogen, we would have 
more than 0J2 per cent of glucose in the blood, a hyperglyciemia would occur 
and a glycosuria ensue. In health the glycogen is reconverted into glucose, 
which is distributed to the muscles by the circulating blood and there burnt 
up, producing heat and energy. 

The manner in which this final combustion is effected has hitherto not 
been known. Cohnheim’s (,Tr.) published researches in 1903 and 190-1 
throw much light on this subject. By a specially constructed press he 
obtained the juice from the pancreas and muscles of dogs and eats. Each 
uiee added independently to solutions of glucose was inert. When, however, 
he pancreatic juice was added to a mixture of muscle juice and glucose there 
ras a rapid breaking up of the latter into alcohol and carbonic acid. Colin- 
icim holds that this remarkable effect is analogous to Pas low’s observation 
hat trypsinogen is only made active for proteid digestion by being converted 
uto trypsin- bythe “ enterokinase ” of the succus entericus. ne believes that 
he muscles produce a proenzyme which is only made active for carbohydrate 
embustion by the action of another substance produced in the pancreas and 
onveyed to the muscles by the blood stream. He showed that the glycolytic 
ubstance produced by the pancreas is not a true ferment but a body closely 
elated in its characteristics with other well-known constituents of internal 
ecretions as adrenalin and iodothyrin. He also found that when too large 
i quantity of the juice of the pancreas is used carbohydrate combustion is 
■etarded or even stopped. The pancreas juice is supposed to supply the am- 
'Ocepiora and the muscle juice the complement. The retarding action of an 
■xeess of pancreas juice is believed to be due to an overabundance of ambo- 
eptors. According to these researches the carbohydrates normally are burnt 
l P in the muscles, producing heat and energy, by the combined action of two 
jlycolytio bodies, one produced in the muscles and the other in the pancreas. 
Phis important work awaitjs confirmation. 
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When the percentage of glucose in the circulating blood exceeds QJLperJ? 
cent a glycosuria occurs. This may theoretieallyho produced at^faUfuni: =■ % 
(a) By functional or organic disease of the islands of Langethaiia4tWthe 
pancreas. These islands of cells probably produce a glycolytic ferment or 
body. This substance seems necessary for the proper burning up of the car¬ 
bohydrates. If the islands be diseased the ferment is not produced, glucose 
accumulates in the blood, and glycosuria results. Thia.imhghinpp may ad 0 n 
t he carbo hydrates independently, Colmbeim believes, -is- necessary, to 
render active a pro-ferment manufactured by the muscle cells. 

(5) By the sudden ingestion of a greater quantity of carbohydrates than 
can for the time being be stored up in the liver as glycogen. A v healthy per¬ 
son can take from 180 to 250 grams of glucose on an empty stomach without 
glycosuria occurring. Larger amounts will produce a so-called alimentary 
glycosuria, or glycosuria e saecharo. In a healthy person no amount of 
carbohydrates in the form of starch will produce a glycosuria owing to the 
comparative slowness of its transformation into glucose. If, however, the 
person’s “ assimilation limit,” or power of warehousing carbohydrates, be 
lowered, a glycosuria e amylo may occur. 

(c) By changes in the liver function: (1) Changes in the circulation 
under nervous influences. Puncture of the medulla, lesions of the cord, and 
ceniral irritation of various kinds are followed by glycosuria, which is 
attributed to a vasomotor paralysis induced by these causes, resulting in a 
greater quantity of blood flowing through the liver. On this view the disease 
is a w neurosis. (2) Instability of the glycogen, owing either to imperfect 
formation or to conditions in the cells which render it less stable. 

Morbid Anatomy.—Saundby (Lectures on Diabetes, 1891) has given a 
good summary of the anatomical changes: 

i The nervous system shows no constant lesions. In a few instances there 
have been tumors or sclerosis in the medulla, or, as in the case above men¬ 
tioned, a cysticercus has pressed on the floor. Cysts have been met with in 
the white matter of the cerebrum and perivascular changes have been de¬ 
scribed. A secondary multiple neuritis is not rare, and to it the so-called 
diabetic tabes is primably due. R. T. Williamson has foutuLchanges in the 
posterior columns of the cord similar to those which occur in pernicious 
a naemi a. - • ’ 

~l In the sympathetic system the ganglia hare been enlarged and in some 
instances sclerosed. The blood may contain as high as 0.4 per cent of sugar 
instead .of 0.15 per cent. The plasma is usually loaded with fat, the mole¬ 
cules of which may be seen as fine particles. When drawn, a white creamy 
layer coats the coagulum, and there may be lipasmic clots in the small vessels. 
There are no special changes in the red or white corpuscles. The polynuclear 
leucocytes contain glycogen. Glycogen can occur in normal blood, but it is 
here extracellular. It has been also found in the polynuclear leucocytes iu 
leuksemia.V) The heart is hypertrophied in some eases. Endocarditis is very 
rare. ’ Arterio-sclerosis is common. ^'^Tho lungs show important changes. 
Acute broncho-pneumonia or croupous pneumonia (either of which may ter¬ 
minate in gangrene) and tuberculosis are common. The so-called diabetic 
phthisis is always tuberculous and results from a caseating broncho-pneu¬ 
monia. In rare cases there is a chronic interstitial pneumonia, non-tubereu- 
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|^tS r ' r*t»nbp|in» °f the pulmonary vessels has; been described in connection 

wth-j&abetic coma. 

*^Eh a itni r is usually enlarged; fatty degeneration is common. In the so- 
called diabetic, cirrhosis the cirrhotic pitjmciiloirc —the liver is enlarged and 
sclerotic, and a cachexia develops with melanoderma. This condition is prob¬ 
ably' identical with hBemochromatosis. Dilatation of the stomach is common. 

Hie Pancreas in Diabetes, Our scientific knowledge of the relationship 
of the pancreas to glycosuria dates from 1SS9, when Minkowski and von 
•Meting published the results of their experiments on extirpation of the pan¬ 
creas in animals. The present status may be thus summarized: («) Extir¬ 
pation .of the gland in dogs (and occasionally in man—\V. T. Bull) is 
followed by glycosuria. If a small portion remains, sugar does not appear. 
(6) In a considerable percentage of cases of diabetes lesions of the pan¬ 
creas are found; 50 per cent (llaiisomann. Williamson) show a chronic 
interstitial inflammation, ( r ) In mow of the experimental work, it is 
reasonable to infer that the diabetes is -c< midarv to the pancreatic lesion. 
The organ has, like the liver, a double secretion—an external, which is 
poured into the intestines, and an internal, of the nature either of a ferment 
or of a body similar in chemical characteristics to those of adrenalin or 
iodothyrin, as Cohnheini claims, which seems necessary for the proper com¬ 
bustion of glucose in the muscles. Disease of the pancreas causes diabetes 
by preventing the formation of this glycolytic body. The fact that if a 
small portion of the gland is left, m the experiments upon dogs, diabetes 
does not occur, is analogous to the remarkable circumstance that a small 
fragment of the thyroid is sufficient to prevent the occurrence of’'artificial 
myxeedema. 

It is probable that the observations of Opio from l)r. Welch’s laboratory, 
confirmed by those of Weichselbaum and Stange. give a key to the problem. 
Imbedded in the gland are the peculiar bodies known as the islands of Lan- 
gerhans, composed of polygonal cells arranged in irregular columns, between 
which are wide anastomosing capillaries. The lumina of the ducts do not 
enter the islands, which are in reality ductless glands, lflce the para-thvroid, 
the thyroid, the pituitary, etc. The intimate relation ofthe columns of cells 
to the rich network of blood-vessels suggests, as advanced by Schafer, that 
they furnish the internal secretion of the gland. Tt is probable that the glyco¬ 
lytic body found by Cohnheim is produced by these specialized cells. Ex¬ 
perimental evidence is defective, but changes in the islands have been found 
in diabetes. /Jn a diabetic woman, aged twenty-four, from my wards, dead 
of tuberculosis of the lungs, Opie found the glandular tissue of the pancreas 
'veil preserved and healthy, but the islands of Langerhans were everywhere 
“ represented by a sharply circumscribed hyaline structure compos'd of par¬ 
ticles of homogeneous material.” In two other cases lesions of the islands 
were found, but there was also chronic pancreatitis (Opic, Jour. Exper. Mod., 
fob v). Hoppe-Seyler has recently described a clinical form of pancreatic 
diabetes due to arteriosclerosis of the pancreatic vessels. These arterial 
changes were found in a series of autopsies. 

Of 15 autopsies from my own ‘>7 cases, in 9 on gross examination the 
pancreas was found to be atrophic. In oue of these fat necroses, ana in 
Mother calculi, were present. 
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The kidneys show usually a diffuse nephritis with fatty degeneration. A 
hyaline change occurs in the tubal epithelium, particularly of the descending 
limb of the loop of Henle, and also in the capillary vessels of the tufts. 

Symptoms.— Acute and chronic forms are recognized, but there is no 
essential difference between them, except that in the former the patients are' 
younger, the course is more rapid, and the emaciation more marked. Acute 
cases may occur in the aged. I saw with Sowers in Washington a man aged 
seventy-three in whom the entire course of the disease was less than three 
weeks. 

It is also possible to divide the cases into (1) lipogenic or dietetic, which 
includes the transient glycosuria of stout persons; (2) neurotic, due to in¬ 
juries or functional disorders of the nervous system; and (3) pai}i%fiatic, 
in which there is a lesion of the pancreas. It is, however, by no means easy 
to discriminate in all cases between these forms. Attempts have been made 
to separate a clinical variety analogous to experimental pancreatic diabetes. 
Hirschfeld, from Guttman’s clinic, has described cases running a rapid and 
severe course usually in young and middle-aged persons. The polyuria is 
less common or even absent, and there is a striking defect in the assimilation 
of the albuminoids and fats, as shown by the examination of the fieces and 
urine. In 4 of 7 cases autopsies were'made and the pancreas was found 
atrophic in two, cancerous in one^and in the fourth exceedingly soft. 

The onset of the disease is gradual, and either frequent micturition or 
inordinate thirst first attracts attention. Very rarely it sets in rapidly, after 
a sudden emotion, an injury, or after a severe chill. When fully established 
the disease is characterized by great thirst, the passage of large quantities 
of saccharine urine, a voracious appetite, and, as a rule, progressive ema¬ 
ciation. 

Among the general symptoms of the disease thirst is one of the most 
distressing. Large quantities of water are required to keep the sugar in 
solution and for its excretion in the urine. The amounj; of fluid consumed 
will be found to bear a definite ratio to the quantity excreted. Instances, 
however, are not uncommon of pronounced diabetes in which the thirst is 
not excessive; but m such cases the amount of urine passed is never large. 
The thirst is most intense an hour or two after meals. As a rule, the diges¬ 
tion is good and the appetite inordinate. The condition is sometimes termed 
bulimia or polyphagia. Lumbar pain is common. 

The tongue is usually dry, red, and glazed, and the saliva scanty. The 
gums may become swollen, and in the later stages aphthous stomatitis is 
common. Constipation is the rule. 

In spite of the enormous amount of food consumed a patient may be¬ 
come rapidly emaciated. This loss of flesh bears some ratio to the polyuria, 
and when, under suitable diet, the sugar is reduced, the patient may quickly 
gain in flesh. The skin is dry and hfesh, and sweating rarely ocaurs, except 
when phthisis coexists. Drenching'?Sweats have been known to alternate 
with excessive polyuria. General pruritus or pruritus pudendi may be very 
distressing, and occasionally is one of the earliest symptoms. The tempera¬ 
ture is often subnormal; the pulse is usually frequent, and the tension in¬ 
creased. Many diabetics, however, do not show marked emaciation. Patient 
past the middle period of*life may have the disease for years without much 
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disturbance of the health, and may remain well nourished. These are the 
cases of. the diqfrete gras in contradistinction to diabete maigre. 

ThbUhine.—T he amount varies from 3 to 4 litres in mild cases to 
15-to r ’20.litres in very severe cases. In rare instances the quantity of urine 
^ is not much increased. Under strict diet the amount is much lessened, and 
in intercurrent febrile affections it may he reduced to normal. The specific 
xgravity is high, ranging from 1.025 to 1.045; but in exceptional eases it 
may be low, 1.013 to 1.020. The highest specific gravity recorded, so far 
as I know, is by Trousseau—1.071. Very high specific gravities—1.070 + 

—suggest.fraud. CThe urine is pale in color, almost like water, and has a 
- swestiah.odor and arfistinetly sweetish taste, t The reaction is acid. Sugar 
is present in varying amounts. In mild cases it docs not exceed 1J or 2 per 
cent, but it may reach from 5 to 10 per cent. The total amount excreted in 
the twenty-four hours may range from 10 to 20 ounces (320 to 040 grammes) 
and in exceptional cases from 1 to 2 pounds. The following are the most 
satisfactory tests: 

FehUng’*^est. —The solution consists of sulphate of copper (grs. 90£), 
neutral tartrate of potassium (grs. 304), solution pf caustic soda (tl. ozs. 4), 
and distilled water to make up 0 ounces, l’ut a draclnu of this in a test- 
tube and boil (to test the reagent); add an equal quantity of urine and boil 
again, when, if sugar is present, the vejjow suboxide of copper is thrown 
down. The solution must be freshly prepared, as it is apt to decompose. 

Trommels JTesl. —To a drachm of urine in a test-tube add a few drops 
of a dilute sulphate-of-copper solution and then as much liquor potasses as 
urine. On boiling, the copper is reduced if sugar be present, forming the 
yellow or orange-red suboxide. There are certain fallacies in the copper, 
tests. Thus, a sub stance called glycuronic acid is met with in the urinel 
a fter the use of certain drugs—chloral, phcnacetin, morphia, chloroform, \ 
etc.—which reduces copper. Alcaptonuria may also bo a source of error [ 
(see Alcaptonuria). 

Fermuttljltion Test .—This is free from all doubt. Place a small frag¬ 
ment of yeast in a test-tube full of urine, which is then inverted over a glass 
vessel containing the same fluid. There are now specially devised fermenta¬ 
tion tubes. If sugar is present, fermentation goes on with the formation 
of carbon dioxide, which accumulates in the upper part of the tube and 
gradually expels the urine. In doubtful cases a control test should always 

be used. , •. 

Polariscope Test .—For laboratory work the polariscopc test is of great 
value. Glucose is dextro-rotatory. The percentage of sugar can be quickly 
estimated by the degree of rotation, and for quantitative determination is 
the most serviceable method. The presence of /J-oxybutyric acid, w uc is 
laevo-rotatory, will neutralize some of the dextro-rotatory action of ic g ucose. 

Text.. —Nvlaafler’s solution is prepared by dissolving 
4 grammes of Rochelle salt in 100 c3» 10 per cent caustic »oda solution and 
adding 2 grammes of bismuth subnitrate and digesting on e wa or 
as much of the bismuth salt is dissolved as possible. To 10 oc. of unne add 
1 cc.. of the Nyiandcr’s solution and boil for a few minutes. If glucose be 

present a black deposit of bismuth occurs. 

Of other ingredients in the urine, the ure*is increased, the unc.^id 
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'does not show special changes, and th<*fphosphates may be greatly m excess. 

; The calcium salts are markedly increased. The same holds true for the* 
■.ammonia in all severe cases, and particularly in diabetic coma. Ralfe has'** 
described a great increase in the phosphates, and in some of these cases, 
with an excessive excretion, the symptoms may be very similar to thoako&f 
diabetes, though Jhe sugar may not be constantly present. The term pfios-1 
phatic diabetes has sometimes been applied to them. Acetone and acetone¬ 
forming substances are not infrequently present, l^eben’s test is as follows: 
The urine is distilled and a few cubic centimetres of the distillate are ren¬ 
dered alkaline with liquor potassa.'. A few drops of Lugol’n solution are 
then added, when, if acetone 1 m: present, the distillate assumes a turbid yellow 
color, due to the formation of iodoform, which is recognized by its odor and 
by the formation of minute hexagonal and stellate crystals. Diacetic acid 
is sometimes present, and may be recognized from the fact that a solution 
of the chloride of iron yields a beautiful Bordeaux-red color. Other sub¬ 
stances, as formic, carbolic, and salicylic acids, give the same reaction m 
both fresh and previously boiled urine, while diacetic acid does not. give 
the reaction in urine previously toiled. In testing for diacetic acid perfectly 
fresh urine should be used, as it rapidly becomes broken up into acetone and 
carbonic acid. j3-o.\ybutyric acid, the recognized cause of coma, should be 
tested for in all severe eases. As it is lrevo-rotatory, its presence is indicated 
by lasvo-rotation in completely fermented urine, as well as by the greater 
percentage of sugar demonstrable with Folding's than with the polariscopic 
method. The occurrence of acetone and diacetic acid in the urine, both 
derivative products of /S-o\ybutyric acid, is conclusive evidence that /?.-o\y- 
butyric acid is being produced in the body. 

Bremer finds that diabetic urine has the power of dissolving gentian violet, 
whereas normal urine fails to do so. Unfortunately, the urine in diabetes 
insipidus and in certain forms of polyuria reacts similarly. Frohlich has 
recently devised a test based on the fact that diabetic urine has the property 
of decolorizing solutions of methylene blue. 

Glycogen has also been described as present in the urine. 

Albumin is not. infrequent. It occurred in nearly 37 per cent of the 
examinations made by Lippman at Carlsbad. 

Pneumaturia, the formation of gas in the urine, due to fermentative 
processes in the bladder, is ocecasionally met with. 

■Oa mm i dg c found glycerine in the urine in one case of pancreatic diabetes. 
This results from fat necroses due to the action of a faUsplitting ferment. 

Hat may be passed in the urine in the form of a fine emulsion (lip uria). 

BtOO»-iN -Bwbeteh.— In true diabetes hyperglycmmia is constant. As 
coma supervenes, R-oxybutyric acid occurs. Pefyeythaemia, with the red 
cells between 6,000,000 and 8,000,000 per cmm., is not uncommon in the 
desiccated cases with marked polyuria. Qpma is acco mpanied by a moderate 
leueeeytosis. Ljpeemia occurs in a certain number of cases. It is recognized 
by the presence of innumerable dancing particles between the red cells in a 
fresh preparation, and by the creamy appearance of the serum of centrif- 
ugalized blood. Normal blood contains between 0.16 to 0.326 per cent of 
fat (Becquerel and Rodier). Fraser found 16.44 per cent of fat in the blood 
of a diabetic. Opinions vary as to the source of the fat. 
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P T tff grK g l gjf Children .—Stern has analyzed 117 cases in children. They • 
By occur among the better classes. Six-'vere under one year of age. 
Jtary. influence^, were marked. The course of the disease is, as a rule, 
■more rapid than in adults. The shortest duration was two days. In 
kro month. One ease is mentioned of a child apparently 
ij^om with the' glycosuria, who recovered in eight months. , 

; Complications. — (a) UuxANEQUS.-— Boils and carbuncles arc extremely 
conjmon. Painful onychia may occur. Eczema is also met with, and at 
times an intolerable inching. In women the irritation of the urine mav cau-e 
the most intense pruritus pudendi, and in men a balanitis. Barer affections 
are xanthoma and purpura. Gangrene is not uncommon, and is associated 
usualFf'with arterio-selcrosis. William Hunt has analyzed 01 cases. In .70 
the localities were as follows: Feet and legs, 37: thigh and buttock, 2; miclm, 
2; external genitals, 1; lung$ 3; lingers. 3; back. 1; eyes, 1. Perforating 
ulcer of the foot may occur. Bronzing of the skin (diabelc brume) occurs 
in certain cases in which the diabetes arises as a late event m (lie disease 
known as hfflmochromatosis, which is further characterized by pigmentary 
cirrhosis of the liver and pancreas. With the onset of severe complications 
the tolerance of the carbohydrates is much increased. Profuse sweat' may 
occur. 

(5) Pulmoxady. —The patients are not infrequently carried off by mute 
pneumonia, which may be lobar or lobular. Uaiiyrene is very apt to super¬ 
vene, but the breath does not necessarily lia\e the foul odor of ordinary 
gangrene. Abscess following lobar pneumonia occurred in one of my cases. 

Tuberculous broncho-pne umonia is very common. It was formerly thought, 
from its rapid course and the limitation of the disease to the lung, that this 
was not a true tuberculous affection; hut in the cases which haxc come under 
my notice the bacilli have been present, and the condition is now generally 
regarded as tuberculous. 

(c) Renal. — Albuminuria is a tolerably frequent complication. The 
amount varies greatly, and, when slight, does not seem to be of much mo¬ 
ment.' (Edema of the feet and ankles is not an infrequent symptom. General 
anasarca is rare, however, owing to the marked polyuria. It is sometimes 
associated with artcrio-sclerosis. It occasionally precedes the occurrence of 
the diabetic coma. Occasionally cystitis develops. 

(d) Nervous System.— (1) Diabetic coma, first studied by Kiis-inaul, 
comes on in a considerable proportion of all cases, particularly in the young. 
Stephen Mackenzie states that of the fatal cases of diabetes at the ls>m on 
Hospital, all under the age of twenty-five, with but one exception had died 
in coma. In Naunyn's 44 fatal cases it occurred in 12. It preceded dent i 
in 28 of Williamson's 40 eases. It occurred in 15 of 27 fatal cases m my¬ 
steries. Frerichs recognised three groups of oases: £«!Those in which after 
exertion the patients were suddenly attacked with weakness, syncope, smn 
nolence, and gradoaBy'deepening unconsciousness . death occurring m-a- 
hours. < p) -G ases with preliminary gastric disturbance, suci » 

\Mwting, or some local affection, as pharyngitis, p cgmon, 01 1 

complication. In such cases the attack begins with hfiftdache, dtliriupi, great, 
distress, and dygpnasa, affecting both inspiration .and,.«spi If 

fry ff - p -or naul air- hmger, Cyanosis-may or may not bejiresent. If t 
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is, the piila fi heenmAa. ja.pi fl and weak, and the patient gradually-sinks, into 
coma; the attack lasting from one to five days. There may be a very heavy 
sweetish -odor of. Ihe breath, due to the presence of acetone, fy) Cases in 
which, without any previous, dyspnoea or distress, the patient is attacked with 
headache and a feeling of intoxication, and rapidly falls into a deep and 
fatalcoma. There are atypical cases in which the coma is due to uremia, 
to apoplexy, or to meningitis. 

There has been much dispute as to the nature of these symptoms, but 
clinical laboratory investigations have practically afforded a satisfactory ex¬ 
planation. For years the coma symptoms were ascribed to the toxic effects 
of acetone and later to those of diacetic acid. Experimental work, however, 
showed that these views were incorrect. The almost universal opinion now 
is that the coma is due to an acid intoxication, or, as Naunyn terms it, an 
acidosis. The offending agent is believed to be /}-oxybutyric acid, which 
accumulates in the tissues and circulating blood in enormous quantities, and 
is eliminated in the urine in combination with various base-forming elements, 
but never free. In 1884 Stadelmann, Kiilz, and Minkowski almost simul¬ 
taneously found this acid in the urine of patients with diabetic coma. Sub¬ 
sequent researches, particularly those published from Naunyn’s clinic, have 
fully confirmed these results, and it is now almost universally accepted that 
0-oxybutyric acid is the cause of diabetic coma. The amount of the acid 
excreted in the twenty-four hours may be enormous. Kiilz found in 3 cases 
67, 100, and 226 grammes respectively. Magnus-Levy has estimated that 
from 100 to 200 grammes are often contained in the tissues of fatal cases. 
This author is of the belief that the /3-oxybutyric acid is derived from the 
fats of the body, whereas most observers, including Naunyn, trace it to the 
disintegration of the tissue albumins. Acetone and diacetic acid are deriva¬ 
tive products of the jS-oxvbutyric acid. 

Saunders and Hamilton have described cases in which the lung capillaries 
were blocked with fat. They attributed the symptoms to fat embolism, but 
there are many cases on record in which this condition was not found, though 
lipsemia is by no means infrequent in diabetes. 

Albuminuria frequently precedes or accompanies the attack, and numer¬ 
ous small, short, hyaline, and finely granular casts are demonstrable. 

(2) Peripheral Neuritis .—The neuralgias, numbness, and tingling, which 
are not uncommon symptoms in diabetes, are probably minor neuritic mani¬ 
festations. The involvement may be general of the upper and lower extrem¬ 
ities. Sometimes it is unilateral, or the neuritis may be in a single nerve— 
the sciatic or the third nerve. Herpes zoster may occur. Perforating ulcer 
of the foot may develop. 

Diabetic Tabes (so-called).—This is a peripheral neuritis, characterized 
by lightning pains in the legs, loss of knee-jerk—which may occur without 
the other symptoms—and a loss of power in the extensors of the feet. The 
gait is the characteristic steppage, as in arsenical, alcoholic, and other forms 
of neuritic paralysis. Charcot states that there may be atrophy of the optic 
nerves. Changes in the posterior columns of the cord have been found by 
Williamson and others. 

Diabetic Paraplegia .—This is also in all probability due to neuritis. 
There are cases in which power has been lost in both arms and legs. 
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(3 ) Mental Symptoms.— The patients arc often morose, and there is a 
strong tendency to become hypochondriacal. General paralysis has been met 
with. Some patients display an extraordinary degree of restlessness and 
anxiety. 

L S P ecial Senses.— Cataract is liable to occur, and with rapiditv in 
young persons. Diabetic retinitis closely resembles the ajbuminuric form. 
Haemorrhages are common. Sudden amaurosis, similar to that which occurs 
in ursemia, may occur. Paralysis of the muscles of accommodation may be 
present; and lastly, atrophy of the optic nerves. Aural symptoms mav come 
on with great rapidity, either an otitis media, or in some instances inflamma¬ 
tion of the mastoid cells. 

(5) Sexual Function. —Impotence is common, and may be an early symp¬ 
tom. Conception.is rare; if it occurs, abortion is apt to follow. A diabetic 
mother may bear a healthy child; there is no known instance of a dia¬ 
betic mother bearing a diabetic child. The course of the disease is usually 
aggravated after delivery. 

Course. —In children the disease is rapidly progressive, and may prove 
fatal in a few days. In young persons death almost invariably results from 
diabetic coma. It may be stated, as a general rule, that the older the patient 
at the time of onset the slower the course. Cases without hereditary influ¬ 
ences are the most favorable. Tn stout, elderly men diabetes is a much more 
h opeful dise ase than it is in thin persons. Middle-aged patients may live for 
many years, and persons are met with who have had the disease for ten, 
twelve, or even fifteen years. 

Diagnosis. —As stated in the definition, for a case to be considered diabetes 
'the sugar eliminated in the urine must be grape sugar, it should be present 
for weeks, months,, or years, and the excretion of sugar must take place after 
the ingestion of moderate amounts of carbohydrates. Alimentary or dietetic 
glycosuria must not be confused with true diabetes. As a rule, there is no 
difficulty in determining the presence of diabetes. The diagnosis must be 
made chiefly by the urine tests already given. More than one test must be 
used, and where there is any doubt the fermentation test, the most reliable 
single,.test, must be made. One must always exclude the possibility of the 
copper sulphate reduction being due to glycuronic acid compounds and to 
-.homogentisic acid, the latter the cause of alcaptonuria. Bremer showed that, 
the red cells in diabetic blood fail to take the rod stain as normal reds do. 
The test may be of some service when a patient is first seen in coma, which 
may be thought to be diabetic, and where urine is not at once available. 
Williamson found that diabetic blood possesses the power of decol^pging 
weak alkaline solutions of methylene blue to a yellowish-green or yellow 
color. 

Occasionally intermittent glycosuria occurs. It is advisable in these cases 
to determine the assimilation limit for carbohydrates. According to Xaunyn, 
100 grammes of glucose given in solution two hours after a breakfast of a 
roll and butter with coffee ought not to cause a glycosuria. If it does, the 
individual's power of warehousing carbohydrates is lowered and a permanent 
glycosuria—true diabetes—may eventually ensue. 

Deception may bejyactised. A young girl under my care had urine with 
a spec!lie gravity of 1JJ65. The'reactions were for cane sugar. There is one 
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case in the literature in which, after the cane-sugar fraud was detected, th, 
woman bought grape sugar and put it into her bladder! 

Prognosis. —In true diabetes instances of cure are rare. On the other 
hand, the transient or intermittent gjycosiyia, met with in stout overfeed^, 
or in persons who have underjwie u severe mental strain, is very aineim : >lt 
tt treatment. Xot a few of the cases of reputed cures belong to this dim.. n , 
Practically, in cases under forty years of age the outlook is bad; in ol.!■■] 
persons the disease is less serious and much more amenable to treatment. It 
is a good plan at the outset to determine whether the urine of a patient c. at¬ 
tains sugar or not on a diet absolutely free from carbohydrates. If the sugar 
disappears the ease may be regarded as a mild one. If, on the other hand, 
sugar continues to be excreted, it is a severe one, and the patient is manu¬ 
facturing sugar from his body protcids. The presence of /J-oxybutyric or 
diacetic acids in the urine is usually of serious import, and should warn the 
physician of the possible occurrence of coma. Occasionally diacetic ac\d may 
be present for months, apparently without serious consequences. ^ 

Treatment.—In families with a marked predisposition to th^lisease the 
use of starchy and saccharine articles of diet should be restricted. 

The personal hygiene of a diabetic patient is of the first importance. 
Sources of worry should he avoided, and he should lead an even, quiet life, 
if possible in an equable climate. Flannel or silk should be worn next to 
the skin, and the greatest care should be taken to promote its action. A 
lukewarm, or, if tolerably robust, a cold bath, should he taken every day. An 
occasional Turkish bath is useful. Systematic, moderate exercise should be 
taken. When this is not feasible, massage should be given. It is well to 
study accurately the dietetic capabilities of each ease. Xo two cases can be 
treated alike. The weight should be recorded weekly. A patient who is 
glycosuric and losing weight on a non-carbohydrate diet must be regarded 
as doing badly. By the addition of a certain amount of starchy food the 
same person may excrete a moderate amount of sugar and hold or even gam 
in weight. 

Duet. —Our injunctions to-day are those of Sydenham: “ Let the patient 
eat food of easy digestion, such as veal, mutton, and the like, and abstain 
from all sorts of fruit and garden stuff.” 

When a diabetic patient, in private or hospital practice, comes under treat¬ 
ment, it is well to keep him for three or four dayB on the ordinary diet, which 
contains moderate amounts of carbohydrates, in order to ascertain the amount 
of sugar excretion. For two days more the starches are gradually cut oil. 
He is then placed on the following non-carbohydrate diet, modified in each 
case according to the patient’s age and weight, and arranged from a h->t 
Tflaommwulod by-voa Noocdea: 

Breakfast: 7.30, 200 ec. (f,vi) of tea or coffee: 150 grammes ( 5 iv) of 
beefsteak, mutton-chops without bone, or boiled ham; one or two eggs. 

Lyjicli: 12.30, 200 grammes (f,vi) cold roast beef; 60 grammes ij) 
celery, fresh cucumbers or tomatoes with vinegar, olive oil, pepper and suit 
to taste; 20 cc. (3v) whisky with 400 ec. (3xiij) water; 60 cc. ( 5 ij) coffee, 
without milk or sugar. 

Dinner: 6 p.m., 200 cc. clear bouillon; 250 grammes (5viiss) roast beef; 
10 grammes ( 3 iiss) butter; 80 grammeB (3 ij) green salad, with 10 grammes 
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PjiBs) vinegar and 20 grammes (3v) olive oil, or three tablespoonfuls of 
pile well-cooked green vegetable; three sardines ii l'lmile; 20 ce. (3 v) whisky, 
ISth iOOcc. (gxiij) water. 

^Supper: ‘J P. M., two eggs (raw or cookedl: 100 ec. (r,xiij) water. 

This diet contains about 200 grammes ofVbuinin and about 105 grammes 
of fat. The effect of the diet on the sugar excretion is remarkable. In manf 
eases there is an entire disappearance of the sugar from the urine in three 
or four days. Chart X\ shows very graphically the remarkable drop in the 
sugar excretion for the first twenty-four hours. In eases m which the urine 
becomes free from sugar, gradually increasing quantities of starch up to 20, 
511 , and 100 grammes are added daily. White bread contains (ifty-fi\e per 
cent of starch. The effect of the non-carbohydrate diet, according to \on 
Xoorden, is to improve the metabolic functions so that the system can ware¬ 
house considerable quantities of carbohydrates without sugar appearing in the 
urine. . Xaunyn emphasizes the importance of removing the hyperglycemia 
and maki.nfc.the patient "agUcosuric. In patients on a strict diet who con¬ 
tinue to exCTete from 0.1 to 0.5 per cent of glucose, he advises a “ lnmgcr-day,” 
during which all food is cut oil' for twenty-four hours. In many such instances 
agiycosuria occurs, and the patient’s power ol' assimilating carbohydrates is 
thought to be increased. 

In cases in which a standard diet is not ordered it is well to begin cutting 
off article by article until the sugar disappears from the urine. Within a 
month or two the patient may be allowed a more liberal diet, testing the 
different kinds of food. 

The oatmeal diet, introduced by von Noorden, is most excellent, particularly 
n the severer forms. Two hundred and fifty grammes of oatmeal, the saiml 
amount of butter and the whites of six or eight eggs constitute the day s food.\ 
The oatmeal is cooked for two hours, and the butter and albumin stirred 
in. It may be taken in four portions during the day. Coffee, tea, or whisky 


snd water mav be taken with it. 

The following is a-list of articles which diabetic patients may take: 
Liquids:’Soups—ox-tail, turtle, bouillon, and other clear soups. Lemon¬ 
ade, coffee, tea, chocolate, and cocoa; these to be taken without sugar, but 
they may be sweetened with saccharin. Potash or soda water, and Apoi- 
linaris, or the Saratoga-Vichy, and milk in moderation, may he used. 

Of anim al food: Fish of all sorts, including crabs, lobsters, and oysters, 
salt and fresh butcher’s meat (with the exception of livei), pou iy, 
game. Eggs, butter, buttermilk, curds, and cream cheese. . 

Of bread: Gluten and bran bread, and almond and coeoanut hire . 
Aleuronat and roborat flours are made from wheat and contain huge < 
titles of albumin and but little starch. They may be used in mahin„ 
or biscuits, and are highly recommended by Lbstein. aPOa ra- 

Of vegetables: Lettuce, tomatoes, spinach, chicory, ' ic ^ les 

gus, watercress, cucumbers, celery, endives, mustard an P 

Fruits: Lemons and oranges. Currants, 

(tart), melons, raspberries, and strawberries nmy 

Nuts are, as a rule, allowable. . , i i; ver 

A nw i g pr ohibited articles are tlie foll ™ t > n - ' U< ^ heat en, brown, or white. 
Ordinary bread of all sorts (in quantity), } > 
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All farinaceous preparations, such as hominy, rice, tapioca, semolina, arrow- 
root, sago, and vermicelli. 

Of vegetables: Potatoes, turnips, parsnips, squashes, vegetable-marrows 
of all kinds, beets, com, artichokes. 

Of liquids: Eiger, sparkling wine of all sorts, and the sweet aerated 
drinks. 

In feeding a diabetic patient one of the greatest difficulties is in arranging 
a substitute for bread. Of the gluten foods, many are very unpalatable; 
others are frauds. 
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Chast XV .—Illustrating Influence of Diet on Suoar and Amount of Urine. 


Other substitutes are the almond food, the Aleutonat bread, and soya 
bread, but these and other substitutes are not satisfactory as a rule. For 
sweetening purposes saccharin may be used, of which tablets are prepared. 
Moss4 has shown that potato starch is more easily assimilated than wheat 
starch, and this v4ew has been on the whole confirmed by comparative tesis 
in my wards. He allows as much as a kilo (2 J pounds) of potatoes,, weighed 
freeh, to a diabetic daily. They are best baked. 
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MEDICINAL Tbeatment. —This is most unsatisfactory, and no one drug 
appears .to have a directly curative iniluencc. Opium alone stands the test 
of experience as a remedy capable of limiting the progress of the disease. 
Diabetic patients seem to have a special tolerance for this drug. Codeia is 
preferred by Pavy, and has the advantage of being less constipating than 
morphia. A patient may begin with half a grain three tinjes a day. which 
may be gradually increased to 6 or 8 grains in the twenty-four hours. Not 
mulsh effect is noticed unless the patient is on a rigid diet. When the sugar 
is reduced to a minimum, or is absent, the opium should be gradually with¬ 
drawn. The patients not only bear well these large doses of the drug, but 
they stand its gradual reduction. Potassium bromide is often a useful 
adjunct. The arsenite of bromine, a solution of arsenious acid with bromine 
in glycerin (dose, 3 to 5 minims after meals), has been very highly recom¬ 
mended, but it is by no means so certain as opium. Arsenic alone may be 
used. Antipyrin may lie given in doses of 10 grains three times a day. and 
in cases with a marked neurotic constitution is sometimes satisfactory. The 
salicylates, iodoform, nitroglycerin, jambul, the lithium salts, strychnine, 
creasote, and lactic acid have been'employed. 

Preparations of the pancreas (glycerin extracts of the dried and fresh 
gland) have been used in the hope that they would supply the internal secre¬ 
tion necessary to normal sugar metabolism. The success has not, however, 
been in any way comparable with that obtained with the thyroid extract in 
myxoedema. Lepine has isolated a glycolytic ferment from the pancreas and 
alw> from the malt diastase, and has used it with some success in 4 case-.. 

As yet no practical therapeutic results have followed Cohnlicim’s obser¬ 
vations. 

Of the complications, the pruritus and eczema are best treated by cooling 
lotions of boric acid or hyposulphite of soda (1 ounce; water, 1 quart), or 
the use of ichthyol and lanolin ointment. 

In the thin, nervous eases the bowels should be kept open and the urine 
tested at short intervals for acetone and diacetic acid—the derivatives of 


j8-oxybutyric acid. 

The coma is an almost hopeless complication. Inhalations of oxygen have 
been recommended. The use of bicarbonate of soda in very large doses is 
recommended to neutralize the acid intoxication. It may be used intra¬ 
venously; as much as 80 grammes have been injected. The solution used 
for intravenous injection is a 1 to 2 per cent solution of sodium bicarbonate 
in normal salt solution. A litre may be injected slowly into a vein every six 
hours in desperate cases. In the less serious cases administration should be 
made by mouth, or mouth and rectum. This treatment was first recom¬ 
mended by Stadelmann, and has undoubtedly given the best results. Xnunyn 
and ^lagnus-Levy report cases of recovery from coma by its use. 1 Inn" bad 
one recovery. The sodium bicarbonate should be pushed until the urine is 
alkaline. As much as 100 grammes should be given daily. All diabetics with 
a marked diacetic acid reaction in the urine should be placed on s mm 
bicarbonate. Next to the antacid treatment, subcutaneous or intravenous 
injections of normal salt solution have given the best results, ihe im¬ 
provement, unfortunately, is only temporary with this me o . 

Reynolds published 2 cases of recovery after the administration of a dose of 
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castor oil, followed by -30 to 60 grains of citrate of potassium every hour in 
copious draughts of water. The bowels of a diabetic patient should be kept 
acting freely, as constipation is believed to predispose to the development 
of coma. 


' Yl. DIABETES INSIPIDUS. 

Definition.—A chronic affection characterized by the passage of large 
quantities of normal urine of low specific gravity. 

The condition is to be distinguished from diuresis or polyuria, which is 
a frequent symptom in hysteria, in Bright's disease, and occasionally ia.jeere- 
bral or other affections. Willis, in 1674, first recognized the distinction 
between a saccharine and non-saccharine form of diabetes. 

Etiology.—The disease is most common in young persons. Of the 85 
cases collected bv Strauss, 9 were under five years; 12 between five and ten 
years; 36 between ten and twenty-five years. Males are more frequently 
attacked than females. The affection may be congenital. A hereditary 
tendency lias been noted in many instances, the most extraordinary of winch 
has been reported hv Weil. Of 91 members in four generations, 23 had 
persistent polyuria without any deterioration in health. 

Clinical Ci.assificatiox.— There are two formsprimary or idiopathic, 
in which there is no evident organic basis, and^secondary or symptomatic, in 
which there is icvidence of disease in the brain or elsewhere. Of 9 cases re¬ 
ported from my clinic by Futcher, 4 belonged to the former and 5 to the 
latter group. Trousseau stated that the parents of children with diabetes 
insipidus frequently have glycosuria or albuminuria. Ealfe claimed that mal- 
nutrition is an important predisposing factor in children. The disease has 
followed rapidly the copious drinking of cold water, or a. drinking bout, or 
has set in during the,convalescence from an acute disease. 

The secondary or symptomatic form is almost always associated with in- 
i jury or disease of the nervous system, traumatism to the head, or, in some 
cases, to the- trunk. It occurs in 30 per cent of the cases, according to Stoer- 
mer. yTumors a# the brain/ lesions of the medulla, cerebral haemorrhage, have 
been met with in some cases. There is a remarkable association between 
diabetes insipidus and brain syphilis; 5 of the 9 cases reported by Futcher 
were in syphilitics. The lesion is usually at the.base, and meningitic. Hemi¬ 
anopsia is present in a number of these cases; it occurred in 2 of Futcher's 
series. It is not necessary that the lesion should involve the medulla. It has 
been met with in<spinal cord lesions. Inytumors and aneurisms in the abdo¬ 
men, r in tuberculous .peritonitis, and"! in carcinoma there may be polyuria of 
an extreme grade. 

The most reasonable view of the production of the polyuria is that it 
results from a vaso-motor disturbance of the renal vessels, due either to local 
irritation, as in a case of abdominal tumor, to central disturbance in cases 
of brain-lesion, or to functional irritation of the centre in the medulla, giving 
rise to continuous renal congestion. 

Horbid Anatomy. —There are no constant anatomical lesions. The kid¬ 
neys have been found enlarged and congested. The bladder has been found 
kimm+ponhied. Dilatation of the ureters and of the pelves of the kidneys has 
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been preset. Death has not infrequently resulted from chronic pulmonary 
disease. Very varied lesions have been met with in the nervous system 

Symptoms.—The disease may come on rapidly, as after a fright or an 
injury; more commonly it is gradual. According to Knife, the patients often 
complain in the early stages of severe racking pains in the lumbar region 
shooting down the thighs. A copious secretion of urine, with .increased thTrst, 
are the prominent features of the disease. The amount of urine in the twi n- 
ty-four hours may range from 20 to 40 pints, or even more. Trousseau speaks 
of a patient who consumed 50 pints of fluid daily and passed about 56 pints 
of urine in the twenty-four hours. In two of our cases, the amount passed 
was greater than that ingested in liquids and solids. The specific gravity is 
low, TOOJ.to 1.Q.05; the color is extremely pale and watery. The total solid 
constituents„msy not be reduced. The amount of urea has sometimes been 
found in excess. Abnormal ingredients are rare. Muscle-sugar, inosito, has 
been occasionally found. Albumin is rare. Traces of sugar have been met 
with. Naturally, with the passage of such enormous quantities of urine, there 
iB a proportionate thirst, and the only inconvenience of the disease is the 
necessity for frequent micturition and’ frequent drinking. The appetite is 
usually good, rarely excessive as in diabetes mellitus; hut Trousseau tells 
of the terror inspired by one of his patients in the keepers of those eating- 
houses where bread was allowed without, extra charge to the extent of each 
customer’s wishes, and says that the man was paid to stay away. The patients 
may be well nourished and health,y-looking. The disease in many instances 
does not appear to interfere in any way with the general health. The per¬ 
spiration is naturally slight and the skin is harsh. The amount of saliva is 
small and the mouth usually dry. The tolerance of alcohol is remarkable, 
and patients have been known to take a couple of pints of brandy, or a dozen 
or more bottles of wine, in the day. 

The course depends entirely upon Hie nature of the primary trouble. 
Sometimes, with organic disease, either cerebral or abdominal, the general 
health is much impaired; the patient becomes thin, and rapidly loses strength. 
In the essential or idiopathic eases, good health may be maintained for an 
indefinite period, and the affection has been known to persist for fifty years. 
Death usually results from some intercurrent affection. Spontaneous cure 
may take place. 

Diagnosis. —A low specific gravity and the absence of sugar in the urine 
distinguish the disease from diabetes mellitus. Hysterical polyuria may 
sometimes simulate it very closely. The amount of urine excreted may be 
enormous, and only the development of other hysterical manifestation* may 
enable the diagnosis to be made. This condition is, however, always transi¬ 
tory. 

In certain cases of chronic Bright’s disease a very large amount of urine 
of low specific gravity may be passed, but the presence of albumin and of 
hyaline casts, and the existence of heightened arterial tension, stiff vessels, 
mid hypertrophied left ventricle make the diagnosis easy. 

Treatment. —The treatment is not satisfactory. No attempt should be 
made to reduce the amount of liquid. Opium is highly recommended, but 
is of doubtful service. The preparations of valerian may be tried; either the 
powdered root, beginning with 5 grains three times a day, and increasing 
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until 2 drachms are taken in the day, or the valerianate of zinc, in 15-grain 
doses, gradually increased to 30 grains, three times a day. Anti-syphilitifl 
treatment should be thoroughly tried in those cases with a suspicious historjf 
Ergot, ergotin, antipyrin, the salicylates, arsenic, stryohnine, turpentine, and 
the bromides have been recommended. Electricity may be used. 

VH. RICKETS (Rhachitifl). 

Definition. —4 disease of infants, characterized by impaired nutrition of 
the entire body and alterations in the growing bones. 

Glisson, the anatomist of the liver, accurately described the disease in 
1650. The name is derived from the old English word wrickken, to twist. 
Glisson suggested to change the name to rhachitis, from the Greek, fidxis, 
the spine, as it was one of the first parts affected, and also from the similarity 
in the sound to rickets. 

Etiology.—Rickets exists in all parts of tho_wprld, JjuLia. .particularly 
marked among poor of the larger cities, who ate badly housed and ill fed. 
It is much more common in Europe than in America. •'In Vienna- and 
London_-fx«a-50.-to 80 per cent of all.the children at the clinics present 
s igns of rickets. It is a comparatively rare disease in Canada. In the cities 
of the TTpi tfifT States it is very^revalen^parfrcuTafTy'among the children of 
the-tregro and #f the Italian races. Want of sunlight, impure air, confinement, 
and lack of exerHse are important factors. Prolonged lactation and suckling 
' thA child during pregnancy are accessory influences in some cases. 

There is no evidence that the disease is hereditary. 

Rickets affects male and female children equally. It is a disease.of the 
first and second years of life, rarely beginning before the sixth month. Jenner 
has described a late rickets, in which form the disease may not appear until 
the ninth or even until the twelfth year, or later (the osteomalacia of pu¬ 
berty). Rickets has been regarded as a manifestation of congenital syphilis 
(Parrot). Syphilitic bones rarely, if ever, present the spongy tissue peculiar 
to-iiekets, and rhachitic bones never show the multiple osteophytes of syphi¬ 
lis. “ Syphilis modifies rickets; it does not create it ” (Cheadle). A faulty 
diet is 4he essential factor -in the production of the disease. Like scum, 
rickets may be found in the families of the wealthy under perfect hygienic 
conditions. It is most common in children fed on condensed milk, the vari¬ 
ous proprietary foods, cow’s milk, and food rich in starches. “ An analysis 
of the foods on which rietabts is mag frequently and certainly produced shows 
invariably a deficiency in two of flRhief elements so plentiful in the standard 
food of young animals—namely, animal fat and proteid” (Cheadle). Bland 
‘ Sutton’s interesting experiment with the lion’s cubs at the “ Zoo " illustrates 
this point. When milk, pounded bones, and cod-liver oil were added to the 
meat diet the rickets disappeared, and for the first time in the history of the 
socletythe cubs were reared. Associated with the defect in food is a lack of 
proper assimilation of the lime salts. 

Morbid Anatomy. —Glisson’s original description of the external appeal 
ances of the body of a rickety child is remarkably complete; indeed, the 
entire monograph is an enduring monument to the skill and powers of obser¬ 
vation of this great physician. “(1) An irregular or unusual proportion of 
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§» part 8 - Ttle ^ead is evidently larger than normal, and the face fatter in 
to the other parts. . . . (3) The external members and muscles 
jfcthe. wh alft hufo . w e - aoon to be^elicate and emaciated, as though consumed 
by or tabes, and this (so* far as we know) is always observed in those 

dead of this affection. (3) The whole skin, both the true and the fleshy and 
fatty layers, isJlaccid and rather pendulous, like a loose glove, so that you 
think it could hold much more flesh. (4) About, the joints, especially in the 
wasteland aqMea, .there are certain protuberances wliiqh, if opened, are seen 
tp,„&08& not in the fleshy or membranous parts, but in the ends of the bones 
themselves, especially in ihek .epiphyses. 0). The joints, limbs, and habitus 
of all these external parts are less firm and rigid, less inflexible than in 
other dead bodies, and the neck scarcely becomes rigid, a frignre post, mor¬ 
tem, or to a loss extent than in other cadavers. (6) The chest externally is 
thin-and- much narrowed, especially beneatli the scapula', as though com¬ 
pressed from the sides, and the sternum accuminated like the keel of a ship 
or the breast of a fowl. (7) The ends of the ribs which join with the 
cartilag e s -ef. the sternum are nodular, like the ends of*the wrists and 
ankles.” 

He also describes the prominent..abdomen, the enlnxgedLJixer, and the 
changes in the mesenteric glands. 

The bones show the most important changes, particularly the ends of the 
long hones and the ribs. Between the shaft and epiphyses a slight bulging 
is apparent, and on section the zone of proliferation, which normally is 
represented by two narrow bands, is greatly thickened, bluish in color, more 
irregular in outline, and very much softer. The width of this cushion of 
cartilage varies from 5 to 15 mm. The line of ossification is also irregular 
and more spongy and vascular than normal. The periosteum strips off very 
•eadily .from the shaft, and beneath it there may be a spongy tissue not 
mlike. decalcified bone. The practical outcome of these changes is an imj 
perfect ossification, so that the bone has neither the natural rate of growth 
aor the normal firmness. In the cranium there may be large areas, partied 
larly'fir'fBe"pafieto-occipital region, in which the ossification is delayed, pro¬ 
ducing the so-eallpi} pyjjpio-tahes. so that the bone yields readily to pressure 
with the finger. There are localized depressed spots of atrophy, which, on 
pressure, give the so-called "parchment crackling.” Flat hyperostoses arise 
on the outer table, particularly on the frontal and parietal bones, producing 
the characteristic broad forehead with prominent frontal eminences, a con¬ 
dition sometimes mistaken for hydrocephalus. * 

Kassowitz, the leading authority on the anatomy of rickets, regards the 
hyperaemia of the periosteum, the marrow, the cartilage, and of the l>one 
itself as the primary lesion, out of which all the others arise. This disturbs 
the normal development of the growing bone and excites changes in that 
already formed. The cartilage cells in consequence proliferate, the matrix 
is softer, and as a result the bone which is formed from this unhealthy car¬ 
tilage is lacking in firmness and solidity. In the bone already formed this 
excessive vascularity exaggerates the normal processes of absorption, so that 
the relation between removal and deposition is disturbed, absorption taking 
place too rapidly. The new material is poor in lime salts. Kassowitz nas 
Proved experimentally that hyperaemia of bone results in defective deposition 
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of lime salts. It is interesting to note that GUisson attributed rickets to 
disturbed nutrition by arterial blood, and believed the changes in the long 
bones to be due to excessive vascularity. 

The chemical analysis of rickety bones shows a marked diminution in 
the calcareous salts, which may be as low as 25 or 35 per cent. 

The liver aqd spleen are usually enlarged, and sometimes the mesenteric 
glands. As Geo suggests, these conditions probably result from the general' 
state of the health associated with rickets. Bcneke has described a relative 
increase in the size of the arteries in rickets. 

Symptoms.—The disease tomes on insi diously a bout, the poring nf vtoniL 
tion, before the child begins to walk. Mild grades of it are often overlooked 
in the families of the well-to-do. In many cases ^digestive disturbances., pre- 
•ede the appearance of the characteristic lesions, and the nutrition of the 
illd is"markedly impaired. There is usually ^sl ight fever, the child is 
•ritab le and tfe stles s. and^s lccps badly . If he has already walked, he now 
lows a marked disinclination to do so, and seems feeble and u nstead y m 
is gait . Sir William Jenner has called attention to three ge neral svinp toiin 
f great importance^ Firs t, a diffuse soreness of the body, so that, the child 
ries when an attemptTsmadc fo'move ft, and prefers to keep perfectly still. 
.TufTis often a marked and suggestive symptom. ^Secondly, slight .fever 
100° to 101. 5°), with agpiuXB»l..restlessne3s T . and. a. tmlnncy to, Ihrgw off 
he bed clothes. This may be partly due to the fact that the general soiw- 
.iveness is such that even their weight may be distressing. And, thirdly. 
irofuse sw eating, particularly about .the head and neck, so that in the morn¬ 
ing the pillow is found soaked with perspiration. 

<g Th e tisane s become soft and flab by *f the skin i s pale; and from a healthy, 
plnmp condition, th£, child becomes ppny -and feebly The muscular weak¬ 
ness may be marked, particularly in the legs, and paralysis may be suspected. 
This so-called pseudo-paresis of rickets results in part from the flabby, weak 
condition of the Tegs and in part from the pain associated with the mo\e- 
ments. Coincident with, or following closely upon, the general symptoms 
the characteristic skeletal lesions are observed. Among the first of these to 
npppar ffrp. obangRa in the, ribs, at the junction of the bone with the car¬ 
tilage, forming the so-called rickety rosary. When the child is thin these 
nodules may be distinctly seen, and in any case can be easily made out by 
touch. They very rarely appear before the third month. They may increase 
in size up to the second year, and are Tarely seen after the fifth year. The 
} thorax.undergoes important changes. Just outside the junction of the car¬ 
tilages with the ribs there is an oblique, shallow depression extending doaii- 
warcTand outward. tr ansv erse curve,, sometimes called TTprriann’a gmaic. 
passes outward from the level of the ensiform cartilage toward the axilla, and 
may be deepened at each inspiration. It is rendered more prominent by the 
eversion and prominence of the costal border. The sternum projects, par¬ 
ticularly in its lower half, forming the so-called pigeon or chicken breast. 
These ehanges in the thorax are not peculiar, however, to rickets, and are 
much more commonly associated with hypertrophy of the tonsils, or any 
trouble which interferes with the free entrance of air into the lungs. The 
spine is often carved posteriorly, the processes are prominent; lateral curva¬ 
ture is not so common. 
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/■S'jfe' tead of a - ricket y child usually looks large in proportion both to the 

‘body anq.-the face, and the foatanelles remain open for a long time. There 
are areas, p arti cularly in the parieto-occipital regions, in which ossification is 
imperfect; and the bone may yield to the pressure of the finger, a condition 
to which the term cranio-tabes has been given. The relation of this condition 
to rickets is still somewhat doubtful, as it is very often associated with syphi¬ 
lis—in 47 of 100 cases studied by George Carpenter. Coincidentlv with this, 
hyperplasia proceeds in the frontal and parietal eminences, so that these por¬ 
tions of the skull increase in thickness, and may form irregular bosses. In 
one-type the skull may be large and elongated, with the top considerably 
flattened. In another, and perhaps more common case, the shape of the skull, 
when seen from above, is rectangular—the caput qundratum. The skull looks 
large in proportion to the face. The forehead is broad and square, and the 
frontal eminences marked. The anterior fontanelle is late in closing, and 
may remain open until the third or fourth year. The skin is thin, the veins 
are full and prominent, and the hair is often rubbed from the back of the 
skull. In contradistinction to the cranio-tabes is the condition of cranio- 
sclerosis, which has also been ascribed to rickets. 

On placing the ear over the anterior fontanelle, or in the temporal region, 
a systolic murmur may frequently be heard. This condition, first described 
by John D. Fisher, of Boston, in 1833, is heard with the greatest frequency 
in rickets, but its presence and persistence in perfectly healthy infants have 
been amply demonstrated. The murmur is rarely heard after the fifth year. 
A knowledge of the existence of this systolic brain murmur may prevent 
errors. A case has been reported as an instance of tumor of the brain. 

Changes occur in the bones of the face, chiefly in the maxilla;, which are 
reduced in size. The normal process of dentition is much disturbed; indeed, 
late teething is one of the marked features in rickets. The teeth which appear 
may be small and badly formed. 

In the upper limbs changes in the scapula; are not common. The clavicle 
may be thickened at the sternal end, and there may be thickening near the 
attachment of the stemo-cleido muscle. The most noticeable changes are 
at the lower ends of the radius and ulna. The enlargement is at the junction- 
area of the shaft and epiphysis. Less evident enlargements may occur at the 
lower end of the humerus. In severe cases the natural shape of the bones 
of the arm may be much altered, since they have had to support the weight of 
the child in crawling on the floor. The changes in the pelvis are of special 
importance, particularly in female children, as in extreme cases they lead to 
great deformity, with narrowing. In the legs, the lower end of the tibia first 
becomes enlarged; and in slight cases it may alone be affected. In the severe 
forms the upper end of the bone, the corresponding parts of the fibula, and 
the lower end of the femur become greatly thickened. If the child walks, slight 
bowing of the tibis inevitably results. In more advanced cases the tibise, and 
even the femora, may be arched forward. In other instances the condition of 
knock-knee occurs. Unquestionably the chief cause of these deformities is 
the weight of the body in walking, but muscular action takes part in it. The 
green-stick fracture is not uncommon in the soft bones of rickets. 

These changes in the skeleton proceed slowly, and the general symptoms 
vary a good deal with their progress. The child becomes more or less ema- 
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dated, though “ fat rickets ” is by no means uncommon, and a child may be 
well nourished but “ pasty ” and flabby. Fever is not constant, but in actively 
progressing changes in the bone there is usually a slight pyrexia. The abdo-^ 
men is large, “pot-bellied,” due partly to flatulent distention, partly to en-i 
largement of the liver, and in severe cases to diminution of the volume of thr 
thorax. The spleen is often enlarged and readily f^pable. The urine 
stated to contain an excess of lime salts, but Jacobi and Barlow say this has 
not been proved. No special or peculiar changes, indeed, have as yet been 
described. There is usually slight ansemia, the haemoglobin is absolutely and 
relatively decreased; a leueocytosis may or may not be present; it is more 
common with enlargement of the spleen (Morse). Many rickety children 
show marked nervous symptoms; irritability, peevishness, and sleeplessness 
are constantly present. Jenner called attention to the close relationship which 
existed between rickets and infantile convulsions, particularly to the fits 
which occur after the sixth month. Tetany is by no means uncommon, it 
involves most frequently the arms and hands; occasionally the legs os well. 
Laryngismus stridulus is a common complication, and though not, as some 
state, invariably associated, yet it is certainly much more frequent in rickety 
than in other children. Severe rickets interferes seriously with the growth 
of a child. Extreme examples of rickety dwarfs are not uncommon. Acute 
rickets, so called, is in reality a manifestation of scurvy and will be described 
With that disease. 

Prognbsis.—-The disease is never in itself fatal, but the condition of the 
child is such that it is readily carried off by intercurrent affections, particu¬ 
larly those of the respiratory organs. Spasm of the larynx and convulsions 
occasionally cause death. In females the deformity of the pelvis is serious, 
as it may lead to difficulties in parturition. 

Treatment.—The better the condition of the mother during pregnancy 
the less likelihood is there of the development of rickets in the child. Rapidly 
repeated pregnancies and suckling of a child during pregnancy seem impor¬ 
tant factors in the production of the disease. Of the general treatment, 
attention to the feeding of the child is the first consideration. If the mother 
is unhealthy, or can not from any cause nurse the child, a suitable wet-nurse 
should be provided, or the child must be artificially' fed, in which case cow’s 
milk, diluted according to the age of the child, should constitute the chief food. 
Care should be taken to examine the condition of the stools, and if curds are 
present the child is taking too much, or it is not sufficiently diluted. Barley- 
water or carefully strained and well-boiled oatmeal gruel form excellent addi¬ 
tions to the milk. 

The child should be warmly clad and should be in the fresh air and 
sunshine the greater part of the day. It is a “ vulgar error ” to suppose that 
delicate children can not stand, when carefully wrapped up, an even low tem¬ 
perature. The child should be bathed daily in warm water. Careful friction 
with sweet oil is very advantageous, and, if properly performed, allays rather 
than aggravates the sensitiveness. Special care should be taken to prevent, 
deformity. The child should not be allowed to walk, and for this purpose 
splints applied so as to extend beyond the feet are very effective. Of medi¬ 
cines, phosphorus has been warmly recommended by Kassowitz, and its n ?e 
is also advised by Jacobi. The child may be given gr. ifr two or three times 
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a day*, dissolved in olive oil. The best preparation in such cases is the elixir 
phosphori, six to ten or twelve minims three times a day (Jacobi). Cod- 
liver oil, in doses of from a half to one teaspoonful, is very advantageous. 
The syrup of the iodide of iron may bo given with the oil. The digestive 
disturbances, together with the respiratory and nervous complications, should 
I^Seive appropriate tre^mcnt. 


Vm. OBESITY. 


Corpulence, an excessive development of the bodily fat—an “ oily dropsy.” 
in the words of Lord Byron—is a condition for which we are consulted in 
three-groups of cases. First, there are per.-ons of both sexes who have an 
hereditary tendency to obesity. Secondly, there is an increasing number of 
cases of obesity in children, particularly in the Ignited States, associated with 
bad habits in eating, and usually carelessness and lack of control on the part, 
of the parents. Thirdly, and most frequently, we are consulted by women 
at the middle period of life, who are troubled with an over-growth of fat. 
While as a rule fat is no sign of health, and particularly in children may be 
associated with anaemia and rickets, on the other hand a great many stout 
persons enjoy unusual vigor. Nor is obesity always associated with_oxer- 
eating. Many stout persons are light eaters, and chlorotic girls with de¬ 
praved or poor appetites may be very plump. After forty, as Sir James Paget 
remarks, we tend to become either thin or fat, and the former are usually 
happier and live longer. Too much food and too little exercise are largely 
responsible in about half of the eases, but in the hereditary ones these factors 
do not prevail, and this is a point to be borne in mind very carefully in the 
question of treatment. As Duckworth states, gout is an important agent in 
majjy.jnafcces. 

A remarkable form seen occasionally is acute obesity in which as much as 
seventy pounds in weight may be gained in six or eight months. In one ease 
it was associated with marked cardiac wgftkncss and extreme dyspnma on 


exertion. 

In obesity it is now generally conceded that the carbohydrates, which were 
bo long blamed, are not at fault, since they arc themselves converted into 
watet-ani oacbon dioxide. On account, however, of the facility with which 
they are utilized for the purposes of oxidation, the albuminous elements of 
the food are less readily oxidized and not so fully decomposed, and the fat 
is in reality separated from them. So, too, the fats themselves are not so 
prone to cause obesity as the carbohydrates, being less readily oxidized and 
interfering less with the complete metabolism of the albuminous elements. 

An extraordinary phenomenon in excessively fat young persons is an un¬ 
controllable tendency do sleep—like the fat boy in Pickwick I have seen 
one instance of it. Caton has reported a case. Sainton (Narcolepn, 
Olesiti, Rev. Neurologique, 1901) regards it as auto-toxic in origin. 

Tnatment.—We U in mind .t the «** the ."I™*” 

Pocmtes (Aphorism III), speaking of ft full hahit of m y. , to an 
depletions are dangerous, and that the reduction mus no oge history 
oxtrem?T~*' M T7ie' aphorism of the celebrated Georg 6 J 11 , » 0 besitv in 

records one of the most successful instances of the treatment of obesity 
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literature), quoted at page 463, contains the essence of good sense* on the 
subject. Put in other words, it reads—We eat too much after 'forty yean 
of age. . "i .J 

We are often consulted by persons in whose family obesity 
give rules for the prevention of the condition in children or in wepfen ap-* 
proaching the climacteric. In_the case of children. |gry much may ip done 
by regulating tjjjfaiet, reducing the starches and fats .in. the food, notlallow- 
ing the child re?™ eat sweets, and encouraging systematic exercises. In the 
case of women' who tend to grow stout after child-bearing or at the climac¬ 
teric, in addition to systematic exercises, they should be told to avoid taking 
too much food, and particularly to reduce the starches and sugars. There 
are a number of methods or systems in vogue at present. In the celebrated 
one of Banting, the carbohydrates and fats were excluded and the amount 
of food was greatly reduced. Ebstein allows more fat, 

Oertel’s method is given under the treatment of fatty heart. He reduces 
the amount of liquid taken, and this is practically, too, the so-called Schwen¬ 
inger cure, in which liquids are allowed only two hours after the food. 

Von Noorden’s dietary, given in his exhaustive article in Nothnagel’a 
Handbuch, is as follows: Eight o’clock, 80 grammes of lean, cold meat, 25 
grammes of bread, one cup of tea, with a spoonful of milk, no sugar. Ten 
o’clock, one egg. Twelve o’clock, a cup of strong meat broth. One o’clock, 
a small plate of meat soup flavored with vegetables, 159 grammes of lean 
meat of one or two sorts, partly fish, partly flesh, 100 grammes of potatoes 
with salad, 100 grammes of fresh fruit, or compote without sugar. Three 
o’clock, a cup of black coffee. Four o’clock, 200 grammes of fresh fruit. 
Six o’clock, a quarter of a litre of milk, if desired, with tea. JEight- o’clock, 
125 grammes of cold riteat, or 180 grammes of meat weighed raw jfcl grilled, 
and eaten with pickles or radishes and salad, 30 grammes of QnHn bread, 
and two or three spoonfuls of cooked fruit without sugar. HirMievcs it 
” more satisfactory to give in addition to the three meals smaller quantities 
of food at shorter intervals, so as to obviate the tendency to weakness which 
these patients often experience. In addition he allows twice in the day 
a glass of wine. The use of mineral water, weak tea, or lemonade is not 
limited at the meal times or in the intervals. An occasional "hunger-day” 
is given. 

In the treatment of extreme obesity it is very much better that the patient 
should be in hospital, or under the care of a nurse, who will undertake the 
proper weighing and administration of the food. 

The thyroid extract should be used only in a systematic “cure.” Five 
grains three times a day is a sufficient dose. In conjunction with the diet anc 
exercises, it is useful, but it should not be ordered indiscriminately to fa' 
persons. » 

Adiposis Dolorosa (Dercum's Disease ).—“ A disorder characterised b; 
irregular, symmetrical deposits of fatty masses in various portions of th 
body, preceded by or attended with pain.” It is an affection of womer 
occurring at the middle period of life. In association with neuralgic pa' n; 
fatty swellings occur in various parts of the body. T he bunches of fat 
form huge masses, pendulous, and of a pultaceous conUftence. They do « 
occur on the hands, feet, or face. It differs from other forms of obesity i 
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it’ll lUTTipy distribution. and in the nervous disturbances in the form of pains 
and parmsthesias. The nature of the trouble is unknown. 

In acase of Burr's, and in one of Dercum’s. the thyroid .gland, -ahattud' 
Dcrcum tells me that lie has seen improvement from the 
use of the thyroid extract, and in one ease there was a complete disappear¬ 
ance of* all the neuritic, symptoms, and a great diminution in the size of the 
fatty deposits. 


SB 



SECTION V. 


DISEASES OE THE DIGESTIVE SYSTEM. 


A DISEASES OE THE MOUTH. 

STOMATITIS. 

(1) Acute Stomatitis.—Simple or erythematous stomatitis, the common¬ 
est form, results from the action of irritants of various sorts. Frequent at 
all ages, in children it is usually associated with dentition and with gastro¬ 
intestinal disturbance, particularly in ill-nourished, unhealthy subjects; in 
adults it may follow the abuse of tobacco, or the use of too hot or too highly 
seasoned food; it is a concomitant of indigestion, or of)the specific fevers. . 

The affection may be limited to the gums and lips or may extend over 
the whole surface of the mouth and include the tongue. There is at first 
superficial redness and dryness of the membrane, followed by increased secre¬ 
tion and swelling of the tongue, which is furred, and indented by the teeth. 
There is rarely any constitutional disturbance, but in children there may be 
slight elevation of'temperature. The condition is sufficient to caul* consid- 
verable discomfort, sometimes amounting to actual distress and pain, particu¬ 
larly in mastication. 

In infants the mouth should be carefully sponged after each feeding. A 
mouth-wash of borax or the glycerin of borax may bo used, and in severe 
cases, which tend to become chronic, a dilute solution of nitrate of silver (3 
or 4 grains to the ounce) may he applied. 

(2) Aphthous Stomatitis.—This form, also known as follicular or vesicu¬ 
lar stomatitis, is characterized by the presence of small, slightly raised spots, 
from 2 to 4 mm. in diameter, surrounded by reddened areolse. The spots 
appear first as vesicles, which rupture, leaving small ulcers with grayish bases 
and bright-red margins. They are seen most frequently on the inner surfaces 
of the lips, the edges of the tongue, and the cheeks. They are seldom present 
on. the mucous membrane of the pharynx. This form is met with most often 
in children under three years. It may occur either as an independent affec¬ 
tion or in association with any one of the febrile diseases of .childhood or 
with an attack of indigestion. The crop of vesicles comes out with groat 
rapidity and the little ulcers may be fully formed within twenty-four hours. 
The child complains of-soreness of the mouth and takes food.. with, reluctance. 
The-.buceal secretions are increased, and the breath is heavy, but not fou ■ 
The constitutional symptoms are usually those of the disease with which the 
aphtha; are associated. The disease must not be confounded with thrush. 

484 



DISEASES OF THE MOUTH. 


435 


;jf» »py tial pn-imitp has been found in connection with it. It is not a serious 
'condition, and heals rapidly with the improvement of the constitutional state. 
Infers.oases it may extend to the pillars of the fauces and to the pharynx, 
|and;produce ulcers which are irritating and difficult to heal. 

£ ulcer should he touched with nitrate of silver and the month should 

lira tlspaghly cleansed after taking food. A wash of chlorate of potassium, 
for of borax and glycerin, may he used. The constitutional symptoms should 
receive careful attention. 

Here may be mentioned a curious affection which has been observed chiefly 
in southern Italy, and which is characterized by a pearly-colored membrane 
with induration, immediately beneath the tongue on the framum (Riga's 
dis$tpe). There may bo much induration and ultimately ulceration. It 
occurs in both healthy and cachetic children, usually about the time of the 


eruption of the first teeth. Tt is sometimes epidemic. 

,(3) Ulcerative Stomatitis.—This form, which is also known by the names 
of fetid stomatitis, or putrid, sore moulli, occurs particularly in children after 
the first dentition. It may prevail as a wide-spread epidemic in institutions 
in which the sanitary conditions arc* defective. It has been- met with in jails 
and camps. , Insufficient and unwholesome food, improper ventilation, and 
prolonged damp, Cold weather seem to be special predisposing causes. Lack 
of cleanliness of the mouth, the presence of carious teeth, and the collection 
»of tartar around them favor the occurrence of the disease. The affection 


spreads like a specific disease, but the microbe has not yet been isolated. It 
has been held that the disease is the samo as the foot-and-mouth disease of 
cattle, and that it is conveyed by the milk, but there is no positive evidence 
on these points. Payne suggests that the virus is identical with that of con¬ 


tagious impetigo. 

Thtf^baorbid process begins at the margin of the gums, which become 
swollen and red, and bleed readily. Ulcers form, the bases of which are 1 * 
covered with a grayish-white, firmly adherent membrane. In severe cases the 
teeth may become loosened and necrosis of the alveolar process may occur. 
The ulcers extend along the guin-line of the upper and lower jaws; the tongue, 
lips, and mucosa of the cheeks are usually swollen, but rarely ulcerated. 1 hero 
is salivation, the breath is foul, and mastication is painful. The submaxillary 
lytnph-glands arc enlarged. An exanthem- may break out and be mistaken 
for measles. The constitutional symptoms arc often severe, and in debilitated 


children death sometimes occurs. . 

In the treatment of this form of stomatitis chlorate of potassium has been 
found*to be almost specific. It should be given in doses of 10 grains three 
times a day, to a chil d, and to an adult double that amount. Locally d may 
be used as a mouth-wash, or the powdered salt may be applied directly to the 
ulcerated surfaces. When there is much fetor, a solution of potassium per¬ 
manganate may be used as a wash, and an application of nitrate of silve 

^There ^are 1 several other varieties of ulcerative sore 
entirely from this form. Ulcers of the mouth arc common mi m 
and are usually seen on the mucous membrane of t e ips Thev 

arise from £mucous follicles, and are from » to 5 mm m diameter^Th^ 
may cause little'or no inconvenience; but m some inst y ^ 
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painful and interfere seriously with the taking of food and its mastication. 
As a rule they heal readily after the application of nitrate of silver, and the 
condition is an indication for tonics, fresh air, and a better diet. 

Recurring outbreaks of an herpetic, even pemphigoid, stomatitis are seen 
in neurotic individuals (stomatitis neurotica chronica, Jacobi). It may pre¬ 
cede or accompany the fatal form of pemphigus vegetans. 

Pa rrots de scribes the occasional appearance in new-born, debilitated chil¬ 
dren of small ulcers symmetrically placed on the hard palate on eithw side 
of the middle line. They rarely heal, but tend to increase4n. size, and may 
involve the bone. 

Bednar’s-.aphthm consist of small patches and ulcers on the hard palate, 
caused as a rale in young infants by the artificial nipple or the nurse’s 
finger. 

(4) Parasitic Stomatitis ( Thrush; Soor; Muguet ).—This affection, most 
commonly seen in children, is dependent upon a fungus, Saccharomyces 
albicans, called by Robin O'idium albicans. It belongs to the order of 
yeast fungi, and consists of branching filaments, front the ends of which 
ovoid torula cells develop. The disease does not arise apparently in a normal 
mucosa. The use of an improper diet, uncleanliness of the mouth, the acid 
fermentation of remnants of food, or the occurrence, from any cause, of ca¬ 
tarrhal stomatitis predispose to the growth. In institutions it is frequently 
transmitted by unclean feeding-bottles, spoons, .etc. It is not confined to 
children, but is met with in adults in the final stages of fever,’in chronic 
tuberculosis, diabetes, and in cachectic states. The parasite grows in the 
upper layers of the mucosa, and the filaments form a dense felt-work among 
the epithelial cells. The disease begins on the tongue and is seen in the form 
of slightly raised, pearly-white spots, which increase in size and gradually 
coalesce. The membrane thus formed can be readily scraped off, leaving an 
intact mucosa, or, if the process extends deeply, a bleeding, slightly ulcerated 
surface. The disease spreads to the cheeks, lips, and hard palate, and may 
involve the tonsils and pharynx. In very severe cases the entire buccal mucosa 
is covered by the grayish-white membrane. It may even extend into the 
oesophagils and, according to Parrot, to the stomach and crecum. It is occa¬ 
sionally met with on the vocal cords. Robust, well-nourished children arc 
sometimes affected, but it is usually met with in enfeebled, emaciated infants 
•with digestive or intestinal troubles. In such cases the disease may persist 
for months. 

The affection is readily recognized, and must not be cqpfounded with 
aphthous stomatitis, in which the ulcers, preceded by the formation of vesi¬ 
cles, are perfectly distinctive. In thrush the microscopical examination shows 
the presence of the characteristic fungus throughout the membrane. In this 
condition, too, the mouth is usually dry— a striking contrast to the salivation 
accompanying aphthae. 

Thrush is more readily prevented than removed. The child’s mouth 
should be kept scrupulously clean, and, if artificially'led, the Jetties should 
be thoroughly sterilized. Lime-water or any other alkaline fluid, such as the 
bicarbonate of soda (a drachm to a tumbler of water), may be employed. 
When the patches are present these alkaline mouth-washes may be continued 
after each feeding. A spray of borax or of sulphite of soda (a drachm to 
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the ounce) or the black wash with glycerine may be employed. The permnn- 
ganatejf potassium is also useful. The constitutional treatment is of equal 
importance, and it will often be found that the thrush persists, in spite of 
all, iocal measures, until the general health of the infant is improved by 
ehanjjje oi air or the relief of the diarrhoea, or, in obstinate cases, the substi¬ 
tution of a natural for the artificial diet. . 

(f>) Gangrenous Stomatitis ( Oancrvm Oris; Noma). —An affection char¬ 
acterised by a rapidly progressing gangrene, starting on the gums or cheeks, 
and leading to extensive sloughing and destruction. This terrible, but for¬ 
tunately rare, disease is seen only in children under very'unsanitary conditions 
or dnringiconvalescence from the acute fevers. It is more common in girls 
thattjn hoys. It is met with between the ages of two and five years. In at 
least one-half of the cases the disease has occurred'during convalescence from 
measles. Cases have been seen also after scarlet fever and typhoid. 'Hie 
mucous membrane is first affected, usually of the gums or of one cheek. The 
process begins insidiously, and when first seen there is a sloughing ulcer of 
the mucous membrane, which spreads rapidly and leads to brawny induration 


of the skin and adjacent parts. The sloughing extends, and in severe cases 
the cheek is perforated. The disease may spread to the tongue and chin; 
it may invade the bones of the jaws and even involve the eyelids and ears. In 
mild cases an ulcer forms on the inner surface of the cheek, which heals or 


may perforate and leave a. fistulous opening. Naturally in such a severe 
affection the>constitutional disturbance is very great, the pulse is rapid, the 
prostration extreme, and death usually takes place within a week or ten days. 
The temperature may reach 103° or 101°. Diarrhoea is usually present, and 
aspiration pneumonia often develops. H. R. Wharton has described a case 
in which there was extensive colitis. Bishop and Ryan have isolated an organ¬ 
ism which resembles in all points the diphtheria bacillus of reduced virulence. 

The treatment of the disease is unsatisfactory. In many cases the onset 
is so insidious that there is an extensive sloughing sore when the case first 
‘ comes u nder observation. Destruction of the sore by the cautery, either the 
Paquelin or fuming nitric acid, is the most effectual. Antiseptic applications 
should be made to destroy the fetor. The child should be carefully nourished 


and stimulants given freely. . , 

- (6) Mercurial Stomatitis (Ftyalism ).—It occurs chiefly m persons who 
have a,special susceptibility, and rarely now as a result of the excessive use 
of the drug. It is met with also in persons whose occupation necessitates 
! tile-constant handling of mercury. It often follows the .administration of 
1 repeated amalldoses. Tlius, a patient with'heart-disease who was ordered 
an eighth of a grain of calomel every three hours for diuretic purpose* Imb 
after taking eight or ten doses, a severe stomatitis, which persisted for , u 
weeks.-* I have known it to follow the administration of small doses g^y 
powder. ‘The patient complains first of,a metallic taste m , 

gums become swollen, red, and sore, mastication is difficult the sah 
become enlarged and painful, and there is a great increase ,j 

The tongue is.swollen, the) breath has a foul odor, an , i ^ 

greases, there may bemleeration of the mucosa, an , ig ggn- 

°f the jaw. Although troublesome and distressing, Instances in 

ous, aid recovery usually takes place in a couple of weeks. .^stances in 
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which the teeth become loosened or 'lfitft.eh.ed or in which tho inflammation 
extends to the pharynx and Eustachian tubes are rarely seen now. 

, The administration of mercury should be suspended so soon as the gums 
are “touched.” Mild cases of the affection subside within a few days and 
require only atsimple mouth-wash. In severer cases th® chlorate of potassium 
may be given internally, and used to rinse the mouth. nThe bowels should lie 
freely opened; the patient should take a hot bath every evening and should 
•drink plentifully of alkaline mineral waters. < Atropine is sometimes service¬ 
able, and may be given in doses of of a grain twice a day. i Iodine is also 
recommended. When the salivation is severe and protracted, the patient be¬ 
comes much debilitated and anaemic, so that a supporting treatment is indi¬ 
cated. The diet is necessarily liquid, for the patient finds the chief difficulty 
in taking food. If the pain is severe a Dover powder may be given at 
night. 

Here may be appropriately mentioned the influence of stomatitis, particu¬ 
larly the mercurial form, upon the developing teeth of children. The con¬ 
dition known as erosion, in which the teeth are honeycombed or pitted owing 
to defective formation of enamel, is indicative, as a rule, of infaoffl.Q..fitomft- 
tit». Such teeth must be distinguished carefully from those of congenital 
syphilis, which may of course coexist, but the two conditions are distinct. Tho 
honeycombing is frequently seen on the incisors; but, according to Jonathan 
Hutchinson, the test teeth of infantile stomatitis arc the first permanent 
molars, then the incisors, “ which are almost as constantly pitted, eroded, and 
of bad color, often showing the transverse furrow which crosses all the teeth 
at the same level.” Magitot regards these transverse furrows as the result 
of infantile convulsions or of severe illness during early life. He thinks they 
are analogous to the furrows on the nails which so often follow a serious 
disease. 

(7) Geographical Tongue (Eczema of the Tongue ).—A yemarkable des¬ 
quamation of the superficial epithelium of the tongue in circinate patches, 
which spread while the central portions heal. Fusion of patches leads to areas 
with sinuous outlines. When extensive the tqngue may be covered with these 
areas, like a geographical map. The affection causes a good deal of itching 
and heat, and may be a source of much mental worry to the patients, who 
often dread lest it may be a commencing cancer. 

The etiology of the disease is unknown. It occurs in infants and chil¬ 
dren, and it is not very infrequent in adults. It has been regardedres a gouty 
manifestation, and transient attacks may accompany indigestion. It is very 
liable to relapse. In adults it may prove very obstinate, and I know of one 
instance in which the disease persisted in spite of all treatment for more than 
two years. Solutions of nitrate of silver give the most satisfactory results in 
relieving the intense burning. 

There is a troublesome affection, not unlike the geographical tongue, as 
the patients have the same sense of burning and pain on eating. It is a 
superficial glossitis, limited usually to the border and point of Die tongue, 
which presents irregular reddish spots, looking as if the epithelium was rc-. 
mated, and the papilla are reddened and swollen. The condition is sometimes 
known as ffiillflr’fl g 1naaitia Local treatment with nitrate of silver as a rule 
gives relief. 
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(8) Liukoplakia buccali*. —Samuel Pluiubo described the condition aa 
'i ^thuqpis tinau alis. It has also been called buccal psoriasis and leuco-keratosis 
‘mucosa oris. The following forms occur: (a) Small white spots upon the 
tpngue, slight^ raised, even papillomatous— lingual coma. (6) Diffuse thick¬ 
ening of the epithelial coating of the tongue, either a thin, bluish-white color 
or opaque white, depending upon the thickness. It is patchy, and more often 
Upon the dorsum and sides, (c) Diffuse oral leukoplakia, a rcmarknblo con- 
diti sj in which the roof of the mouth, the gums, lips, and cheeks arc covered 
-^itlTan opaque white, sometimes smooth, sometimes fissured, rugose layer. 
In this wide-spread form the tongue may be spared. The visible mucosa of 


the lips may be involved, and occasionally the genital mucosa. 

While appearing spontaneously, the condition is most common in heavy 
smokers, and has been called smoker’s tongue. Epithelioma occasionally 
starts from the localized patches. A majority of the patients have had syphi¬ 
lis, but the condition does not yield, as a rule, to specific treatment. There 
is a glossy, flat atrophy of the posterior part of the tongue, also believed to 
he syphilitic (Virchow). 

Leukoplakia is a very obstinate affection. All irritants, such as smoke and 
very hot food, should be avoided. I vocal treatment with one-half-pcr-ccnt 
corrosive sublimate or a one-per-cent chromic-acid solution has been recom¬ 
mended. The propriety of active local treatment is doubtful. Papillomatous 
outgrowths should be cut off. The X-rays may be tried. The most extensive 
form may disappear spontaneously. 

(D) Fetor Oris.—The practitioner is frequently consulted for foul breath, 
and is daily made aware of its wide-spread prevalence. Too often he is himself 
the subject of the condition, to the disgust of his patients, with whom ho 
has to come into such close contact. It is impossible to give even a list of all 
the causes which are mentioned. The following are a few of tho more im¬ 
portant: (1) In connection with indigestion and the associated catarrhal 
disturbances in the mouth, pharynx, and stomach. The breath is “ heavy,” 
as the mothers say. A simple mouth-wash and a mercurial purge suffice to 
remove it. In a more serious disease of the stomach the breath may lie foul, 
and occasionally, in sloughing cancer, horribly stinking. (2) Local condi¬ 
tions in the mouth: (a) All the forms of stomatitis. Smokers should re¬ 
member that, apart altogether from the smell of tobacco, their breath in the 
morning is usually, to say the least, “heavy. (b) -Pyonrltna a veo 
This is the most common cause of foul breath m adults, and 's almos c n- 
stantly present after middle life, causing a perfectly distinctive odor only too 
well known to all of us. To.feat for .thfcpmamee Ara^a hit of stou thread 
oUfcudgB-of a sheet of paper high up between the teeth and the gums and] 
•then smell it. Scrupulous treatment of the gums by a cn is ^ jj 

daily scourine etc. (3) The tonsillar diseases. In the crypts of the tonsils 
the epithelial debris accumulates, and, invaded by lmcro-oigamsms, g 
forms the little round or triangular bodies which ^ 
lacunae, and when pressed between the 

The fetor oris from this cause is quite distinctive. To ft ^ tong}l> 
child or adult, smell the finger after it has bexm rubbed fi . P° h 

Local treatment is needed. <4) Decayed teeth the md odor ° 
quite distinct from that of pyorrhoea or chronic tonsillitis. (6) uespn* y 
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Many diseases of the nose, larynx, bronchi, and lungs are associated with ionl 
breath. (6) Htemic. The halitus—tbe expired air from the lung—may he 
impregnated with odors from the blood. Of this there are many well-known, 
instances. 

For practical purposes, it is to be remembered that pyorrhcea. alveolaris 
and what is called chronic lacunar tonsillitis are the two most common causes 
of foul breath. 

(10) Oral Sepsis.—To William Hunter, of Charing Cross Hospital^js due 
the credit of insisting upon the importance of the mouth as the chief channel 
of entrance of the pyogenic organisms, and as itself the scat of septi<^ pro¬ 
cesses. Necrosed teeth, pyorrhoea alveolaris, gingivitis, alveolar abscess, etc., 
are present in a great many people. A systemic infection may follow or (lie 
general health may be lowered by the continuous production of pus. In ex¬ 
tensive pyorrhoea alveolaris the daily amount of pus must be considerable, 
and there can be no question that it has a debilitating influence on the general 
health and is sometimes associated with a moderate anaemia and with a pasty 
complexion. Hunter describes septic gastritis and septic enteritis as common 
sequences; indeed, he regards appendicular, pleuritic, gall-bladder and pyelitic 
inflammations as forms of “medical sepsis” dute largely to infection from 
the mouth. One form of pernicious anasmia—infective haemolytic anaemia— 
he believes to be due to oral sepsis, or an infective glossitis. Of-thaJSfljcases 
of pernicious anaemia 'which I had under observation in 1904» "pjuuxliuia 
alveolaris_was present in more than half, but not one presented the infec¬ 
tive glossitis. Certain types of nephritis are also believed to be due to oral 
infection. 

There is no question of the importance of the subject, and we should insist 
upon scrupulous cleanliness of the mouth and teeth, particularly clearing 
away the tartar and the pockets oi pus. An adult should have his teeth 
cleansed in this way by a dentist once a month. We should, too, have less 
delicacy in telling our friends in whom the dpas of the breath reveals the 
■presence of the pyorrhoea. (See B. M. J., NOvemner 19, 1904.) 

*~-( 11 ^Affections of the mucous glands are not very coiSinon. j In catarrhal 
tBMtfjies in children and, in measles they maf bo swollen. ’ They are enlarged 
andvery prominent in Mikulicz’s disease, with chronic symmetrical enlarge¬ 
ment of the salivary and lachrymal glands. There is a singular affection of 
the mucous glands of the lips, chiefly of the lower, with much swelling ami 
infiltration. It was described by Volkmann, and has been called -dis¬ 
eases The mucous glands are enlarged, t)je ducts much dilated, and on 
pressure a mucoid or muco-purulent secretion may exude. The skin over the 
lips may be reddened and swollen. 


B. DISEASES OF THE SALIVARY GLANDS. 

• 

SqpcneoretiQn ( Ptyalism ).—The norm al amount of saliva va ries from 
8 to 3 pin ts in the twenty-four hours. The .secretion is iq fiir-mefl during tin* 
taking n? fo nd and in the physiological processes, of dentition. A great in¬ 
crease, to which the term ptyalism is applied, is met with under many cir¬ 
cumstances. It occurs occasionally^- in mental and nq rvmia affections and in 
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Olhies. Occasionally it is seen in the acute fevers, particularly in small-,m 
It occurs sometimes witlu disease of the pancreas. It has b«m met with 
during Ration usually early, though it may persist throughout the entire 
course. It has been known to occur attach menstrual period; and, lastly 
it is a common effect of certain drugs. Mercury, gold, copper, the iodine 
compounds and (among vegetable remedies) jaborandi, ryuscarin, and to¬ 
bacco excite the salivary secretion. Of these wo most frequently see the 
effect^ mercury in producing ptyalism. The salivation may be present with¬ 
out any inflammation of the mouth. 


Xerostomia (Arrest of the Salivary and Buccal Secretions■ Dry 
Maulh). In this condition, first described by Jonathan Hutchinson, the 
secretions of the month and salivary glands are suppressed. The tongue is 
red, sometimes cracked, and quite dry; the mucous membrane of the cheeks 
and of the palate is smooth, shining, and dry; and mastication, deglutition, 
and articulation are very difficult. The condition is not common. A majority 
of the cases are in women, and in several instances have been dissociated with 
nervous phenomena. The general health, as a rule, is unimpaired. Hadden 
suggests that it is due to involvement of some ceutro which controls tho 
secretion of.the salivary and buccal glands. In one ease a man aged thirty- 
two had a peculiar growth in the mouth, which proved to be the remnants 
of food; owing to the absence of any salivary or buccal secretions, it collected 
along the gums, and became hardened and adherent. 

3. Inflammation of the Salivary Glands. 

(а) Specific Parotitis. (Sec Mum vs.) 

(б) Symptomatic parotitis or parotid bubo occurs; 

(1) In the course of the infectious fevers—typhus, typhoid, pneumonia, 
pyaemia, etc. In ordinary practice it occurs oftenest, perhaps, in typhoid 
fever. It is the result either of septic infection through the blood, or the 
inflammation, in many eases, passes up the salivary duct, and so reaches tho 
gland. The process is usually very intense and leads rapidly to suppuration. 
It is, as a rule, an unfavorable indication in the course of a fever. Parotitis 
may occur in sec<$8Elary syphilis. 

(2) In connection with injhry or disease of the abdomen or peb|p, a 
condition to which Stephen Paget has called special attention. Of 101 cases 
of this kind, “ 10 followed injury or disease of the urinary tract, 18 were 
due to injury or disease of the alimentary canal, and 23 were due to injury 
or disease of the abdominal wall, the peritonaeum, or the pelvic cellular tissue. 
I’ho remaining 50 were due to injury, disease, or temporary derangement of 
the, genital orga ns.” By temporary derangement is meant slight injuries or 
natural processes—a slight blow on the testis, the introduction of a pessary, 
menstruation, or pregnancy. The etiology of this form of parotitis is obscure; 
but Buckneli has brought forward strong evidence to show that in all these 
cases infectiort takes place through the duct. 

(3) In_ftgsocigtion with facial paralysis, as in a case of fatal peripheral^ 
neuritis described by Gowers; in diabetes and chronic metallic poisoning. 

In t.hn tToa+fnoTit nf pamti'd bubo the application of half a dozen leeches 
will sometimes reduce the inflammation and promote resolution. When sup¬ 
puration seems inevitable hot fomentations should be applied. A free in¬ 
cision should be made early. 


80 
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(c) Chronic parotitis, a condition in which the glands are enlarged, rarely 
painful, may IfaLloyyJnflammation of_±hu_ikroat or mumps. Salivation may 
bo present. It may be due to lead, mercury, or potassium iodide. It occurs 
also m-iphronic Bright’s disease and im.sccondary syphilis. Symmetrical en¬ 
largement of the parotids of moderate extent is not very uncommon .artiong 
hospital patients. r I have seen three instances this-year (1904-’05). I saw 
one case, with Halsted, in which for several years the glands had been greallv 
enlarged, forming prominent painless tumors. 

(d) Mikulicz’s Disease .—In 1892 Mikulicz described an enlargement of 
the salivary, lachrymal, and buccal glands, persisting for years without any 
special cause. A good many .cases have now been reported. In my patient, 
a girl of eleven, the spleen was also enlarged. She died of chronic tubercu¬ 
losis, and before death the enlargement of the salivary glands had disap¬ 
peared. The lachrymal glands were completely sclerotic. 

(e) Gaseous Tumors of Stem’s Duct and of the Parotid Gland .—Tn glass- 
blowers and musicians Steno’s duct may become inflated with air and to™ 
a tumor the size of a nut or of an egg. Some have contained a mixture of 
air, saliva, and pus. In rare cases there are gaseous tumors of .the glands, 
which give a sensation of crepitation on palpation. 


C. DISEASES OF THE PHARYNX 

(1) Circulatory Disturbances. —(a) IJypmejnia is common ijuaite and 
chronic affections of the throat, and is frequently seen, as a result, oilhe irri¬ 
tation of tobacco smoke, and-from the constant use of the voice. Venous 
stasis is seen in valvular disease of the heart, and in mechanical obstruction 
of .the superior vena cava by tumor or aneurism. Ip-aortic, insufficiency the 
capillary pulse may sometimes be seen and the intense throbbing of the in¬ 
ternal carotid may be mistaken for aneurism. 

(6) Ussmarrhage is found in association with bleeding from other mucous 
surfaces,- or it is d uel to l ocal causes—granulations or vegetations. It may 
be mistaken for haimorrhage from the lungs or stomach., Sometimes the 
patient finds the pillow stained in the morning with bloody secretion. The 
condition is rarely serious, and requires only suitable local treatment. Qcca- 
sionjjly.a- haemorrhage takes place into the mucosa, producing a pharyngeal 
haematoma. I have thrice seen a condition of the uvula resembling hemor¬ 
rhagic infarction. One was in a patient with acute rheumatism, to whom 
large doses of salicylic acid had been given; the other two wore instances of 
poliosi s rheumatics, in both of which partial sloughing of the uvula took 
place. 

(c) (Edema. —An infiltrated oedematous condition of the uvula and adja¬ 
cent parts is not very uncommon,in conditions.of.debility, i in _profound 
fopmia, and-in Bright’s disease. Tho uvula is sometimes from this cause 
enormously enlarged, whence may arise difficulty in swallowing or in 
breathing. '' 

(2) Aoute Pharyngitis (Sore Throat; Angina Simplex). —The entire 
pharyngeal simetnjes, often with the tonsils, are involved. The condition 
may follow c old or ex posure. In other instances it2is as sociated with con- 
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rcfifr jfiniul sta tes, such as. rheumatism or gout, or .with digestive disorders. 
The patient complains of uneasiness and 'soreness in swallowing, of a feeling 
of and d rvneaa in the throat, together with a constant'.desire to hawk 

'Ulld coftgh. Frequently the inflammation extends into the larynx and pro- 
"'hj CTl ho frrs ^ ness. Not uncommonly it is only part of a general liaso-plmryn- 
g ejil catar rh. The process may pass into the Eustacliiaq lubes and ciuise 
slight deafness. There is stillness of the neck, tlie lympli-glands of which 
iinwK'enhu’gal and painful. The constitutional symptoms are randv severe. 
Theuiseaseysets in with a chilly feeling and slight lever; the pulse is in¬ 
creased in frequency. Occasionally the febrile symptoms are more severe, 
particularly if the tonsils are specially involved. The examination of the 
throat shows general congestion of the mucous membrane, which is dry and 
glistening, and in places'covered with sticky secretion. The uvula may he 
much swollen. 

Acute pharyngitis lasts only a few days and requires mild measures. If 
tlunfonsils are involved and the fever is high, aconite or sodium salicylate may 
be given. Guaiaeum also is beneficial; but in a majority of the cases a 
niiln m^l purg e or a sajjuo aperient and inhalations with steam meet the 
indications. 

(3)' Chronic Pharyngitis.—This may followirepeated acute attacks. It 
is very common:ill persons who smoko or drink to excess, and in those who 
, ago && voice very much, such as clergymen, hucksters, and others. It is 
frequently associated with chronic nasal catarrh. The naso-pharynx and the 
posterior wall are the parts most frequently affected. The mucous membrane 
is relaxed, the venules are dilated, and roundish bodies, from 2 to I mm. 
in diameter, reddish in color, project, to a variable distance beyond the mucous 
membrane. These Tcprcseut the proliferations of lymph tissue about the 
mucous glands. They may he very abundant, forming elongated rows m the 
lateral walls of the pharynx. With this there may he a dry glistening state 
of the pharyngeal mucosa, sometimes known as pharyngitis Mia. ho p la 
of the fauces and the uvula are often much relaxed ho ^retion fori s 
at the hack of the pharynx and the pat.ent may feel it drop down o n h 
vault, or it is tenacious and adherent, and is only removed by repeated effoits 

^ In V the g i rcatment, special attention must be paid to the general health 
If possible, the cause should he ascertained. The condition *’ "<on 
stanfc in smokers, and can not, be cured withou s oppmg . 

The use of food either too hot or too much spiced should U; ^ Tn 

it depends upon excessive exercise of the voice rc» siou 
many of th«Tc«, elmnge of ,ir and too.c, help very 

tJLt of the throat gargta. ™t». ^ “ t ™2lTl« .JI 

temporary relief, but when the hypertrophic con , uft ny instances 

should be thoroughly destroyed by the g “ lva |'°'™j' 0 |. s ‘ thc ( . on dition persists, 
this affords great and pennanent relief, bn permanent relief, 

and as it is not unbearable, the patient gives up a ^ ar0 usually 

(4) TTloeration of the Pharynx.-(a) ^ 1 ^. ic „‘ tnrr b. 
amallj superficial, and generally associat " l jtuuted on the posterior 

(b) Syphilitic. Most frequently 6raa ll, shallow ex- 

wall of the p harynx, they occur m the secondary stage 



444 


' DISEASES OF THE DIGESTIVE SYSTEM. 


cavations with the mucous patches. In the tertiary stage,, they are due to 
erosion of-gummata, and in healing, they leave whitish cicatrices. 

(c) Tuberculous. Not very uncommon in advanced cases of phthfoa ■ jf 
extensive, they form one of the most distressing features of the diseased Tim 
ulcers are irregular, with ill-defined, edges and grayisikyellosfjiases. The pos¬ 
terior wall of the-pharynx may have an eroded, worm-eaten appearance. These 
ulcers are, as a rule, intensely- painful. Occasionally the pr iiyepy dfacajm j a 
about the tonsils and the pillars of the fauces. 

(d) Ulcers occur in connection with pseudo-membranous inflammation, 
particularly the diphtheritic. In cancer and in lupus ulcers are also present. 

(e) Ulcers are met with in certain of the fevers, particularly in 
typhoid. 

In many instances the diagnosis of the nature of pharyngeal ulcers is 
very difficult. The tuberculous and cancerous varieties are readily recog¬ 
nized, but it happens not infrequently that a doubt arises as to the syphilitic 
character of an ulcer. In many instances the local conditions may be uncer¬ 
tain. Then other evidences of syphilis should be sought for, and the patient 
should be placed on mercury and iodide of potassium, under which remedies 
specific ulcers usually heal with great rapidity. 

(5) Acute Infectious Phlegmon of the Pharynx.—Under this term Sen¬ 
ator has described cases in which, along with difficulty in swallowing,soreness 
of. the-, throat, and sometimes "hoarseness, the 'gicck enlarges, the pharyngeal 
mucosa becomes swollen and injected,'the fever is high, the constitutional 
symptoms are severe, and the inflammation passes on rapidly to suppuration. 
The symptoms are very intense. The swelling of the pharyngeal tissues early 
reaches such a grade as to impede respiration. Very similar symptoms may 
be produced by foreign bodies in the pharynx. 

(6) Retro-pharyngeal abscess occurs: (1) In healthy children between 

fix months and two years of age. The child becomes restless, the voice 
changes; it becomes nasal or metallic in tone, and there are pain-ond difli 
culty in swallowing. Inspection of the pharynx reveals .ft projecting tumoi 
in the middle line, or if it be not visible, it is readily felt, on .palpation 
projecting from the posterior wall. This form has been carefully describee 
by .Knplik (2) As a not infrequent sequel of the fevers, particularly o 
scarlet fever and diphtheria. (3) In caries of the bodies of the oervica 
vertebras. * 

The diagnosis is readily made, as the projecting tumor can be seen, o 
felt with the finger on the posterior wall of the pharynx. 

(1) Angina Ludovici ( Ludwig’s Angina; Cellulitis of the Neele ).—I 
medical practice this is seen as a'secondary inflammation in the specifi 
fevers, particularly diphtheria and scarlet fever. It may, however, occn 
idiopnthically or result from trauma. It is probably always a streptococci! 
infection which spreads rapidly from the glands. The swelling at first i 
most marked in the submaxillary region of one side. The symptoms an 
as* a rule, intense, and, unless early and thorough surgical measures are eir 
ployed, there is great risk of systemic infection. Semon holds that the var 
ous acute septic inflammations of the throat—acute oedema of the laryn 
phlegmon of the pharynx and larynx, and angina Ludovici—“represei 
degrees varying in virulence of one and the same process.” 
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D. DISEASES OF.THE TONSILS. 

I. ACUTE TONSILLITIS. 

L FOLLICULAR OR LACUNAR TONSILLITIS. 

• 

For practical purposes, under this name may he described the various 
forms which have been called catarrhal, erythematous, uleero-membranous, 
and herpetic. 

Etiology.—The disease is met with most frequently in young persons, but 
in children under ten it is less common than the chronic form. It is rare 
in infants. Sex has no special influence. Exposure to' wet and cold, and 
bad hygienic surroundings appear to have a direct etiological connection with 
the disease. In so many instances defective drainage has been found asso¬ 
ciated with outbreaks of follicular tonsillitis that sewer-gas is regarded as a 
common exciting cause. One attack renders a patient more liable to sub¬ 
sequent infection. The tonsils proper and the adjacent lymphatic tissues 
undoubtedly act as portals of entry for micro-organisms, not only in acute 
rheumatism but probably in other affections. Packard has called particular at¬ 
tention to acute tonsillitis as a precursor of endocarditis, erythema nodosum, 
and chorea. Cheadle describes it as one of the phases of rheumatism in 
childhood, with which articular attacks or chorea may alternate. The exist¬ 
ence of pains in the limbs upon which some lay stress is no evidence of the 
connection of the affection with rheumatism. A disease so common and 
wide-spread as acute tonsillitis necessarily attacks many persons in whose 
families rheumatism prevails or who may themselves have had acute attacks. 

■Mackenzie gives a table showing that, in four successive years more cases 
occurred in September than in any other month; in October nearly as many, 
with July, August, and November next. In this country it seems more preva¬ 
lent in the spring. So many cases arise within a short time that the disease 
may be almost epidemic. It spreads through a family in such a way that ,t 

“iflKS; JUStT*- is a 

and the testes and ovaries. F. J. Shepherd has called attention to the cir¬ 
cumstance that acute tonsillitis is a very common affectionm newly rnarr.^ 
persons. The commonest organism found m tonsillitis 1 P ffler 

Staphylococci also occur. In some cases the baci us V* ' , Atypical 
has ten found, but it does not always possess the full virulence (see Atypical 

l ’°7„l D i2S'-Th S laeur. .1 .he .en.». bee,™ ..led 

tion product., which form cheesy-looking masses, L' n f on tigimus lacuna 

of the erroto. Not infroy.entl, the «»d.t...s 1.1 and 

coalesce. The intervening mucosa is usually > JL. n v, ranoU s exuda- 

may present herpetic vesicles or, in some instancy ^from diph- 

tion, in which case it may be difficult to dis ‘hffi 1 f m i C rococci and 

theria. The creamy contents of the crypt are made up 

epithelial dSbris. , pl ,ill and aching pains in 

Symptom*.—Chilly feelings, or even a ^ rapidly, and in the 

the back and limbs may precede the onset. 1 he fever rises P „ 
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case of a young child may reach 105° on the evening of the flrst day. The 
patient complains of soreness of the throat and difficulty in shallowing. On. 
examination,, the tonsils are seen to be swollen and the crypts present tho 
characteristic creamy exudate. The tongue is furred, the breath, is,. h£ary 
and foul, and the urine is highly colored and loaded with urates. In-children 
tho respirations are usually very hurried, and the pulse, is greatly incragsed 
in rapidity. Swallowing is painful, and the voice often becomes nasal. Slight 
swelling of the cervical glands is present. In severe cases the symptoms in¬ 
crease and the tonsils become still more swollen. The inflammation gradually 
subsides, and, as a rule, within a week tho fever departs and the local condition 
greatly improves. The tonsils, however, remain somewhat swollen. The pros¬ 
tration and constitutional disturbance are often out of proportion to the 
intensify of the local disease. 

Complications.—Febrile albuminuria is not uncommon, and even acute 
nephritis. Endocarditis and pericarditis are more rare. It is to be borne in 
mind that in a child with fever an apex systolic murmur is almost invariably 
present. The disease may extend to the middle ear. A diffuse erythema, may 
simulate the rash of scarlet fever. 

Diagnosis.—It may be difficult to distinguish follicular tonsillitis from 
diphtheria. It would seem, indeed, as if there were intermediate forms be¬ 
tween the mildest lacunar and the severer pseudo-membranous tonsillitis. In 
the follicular-form the individual yellowish-gray masses, separated by the 
reddish tonsillar tissue, are very characteristic; whereas i n dip htheria the 
membrane is of ashy gray, and uniform, not patchy. A point of the greatest 
importance in diphtheria is that the membrane is not limited to the tonsils, 
but creeps up the pillars of the fauces or appears on the uvula. The diph¬ 
theritic membrane when removed leaves a bleeding, eroded surface jr whereas 
the exudation of lacunar tonsillitis is easily separated, and there is no erosion 
beneath it. In all doubtful cases cultures should be made to determine the 
presence or absence of Locffler’s bacillus. 


n. SUPPURATIVE TONSILLITIS. 

Etiology.—This arises under conditions very similar to those mentioned 
in the lacunar form. It may follow exposure to cold or wet, and is particu¬ 
larly liable to recur. It is most common in adolescence. The inflammation 
is here more deeply seated. It involves the stroma, and tends to go on to 
suppuration. 

Symptoms. —The constitutional disturbance is very great. 1 Tha tempera- 
ture rises to 104° or 105°, and the pulse ranges from 110 to 130. Nocturnal 
delirium is not uncommon. The prostration may be extreme. Thera is no 
local disease of similar extent which so rapidly exhausts the strength of a 
patient. Soreness and dryness of the throat, with pain in swallowing, are 
the symptoms of which the patient first complains. One or both tonsils may 
be involved. They are enlarged, firm to the touch, dusky red and cedematous, 
and the contiguous parts are also much swollen. The swelling of the glands 
may be so great that they meet in the middle line, or one tonsil may even 
push .the uvula aside and almost touch the other gland. The salivary and 
buccal: secretions are increased. The glands of the heck enlarge, the lower jaw 
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is fixed, and the patient is unable to open his mouth. In from two to four 
days the enlarged gland becomes softer, and fluctuation can be distinctly felt 
by placing one finger on the tonsil and the other at the angle of the jaw. The 
abscess points usually toward the mouth, but in some cases toward the phar¬ 
ynx. It may burst spontaneously, affording instant and great relief.; Suffo¬ 
cation has followed the rupture of a largo abscess and the entrance of the pus 
into the larynx. When the suppuration is peritonsillar and extensive, the 
internaLcarotid artery may be opened; but these are, fortunately, very rare 
accidents. 

Treatment. —In the follicular form.aconite may be given in full doses. It 
acts very beneficially in children. The salicylates, given freely at the outset, 
arc regarded by some as specific, but 1 have seen no evidence of such prompt 
and decisive action. At night, a full dose of Dover's powder may be given. 
The use of guaiaeum, in the form of 2-grain lozenges, is warmly rccom- 
f mendcd. Iron and quinine should be reserved until the fever has subsided. 
A pad of spongio-piline or thick flannel dipped in ice-cold water may be 
applied around the-neck and covered with oiled silk. More convenient still 
is aTmall ice-bag. '■ Locally the tonsils may be treated with the dry sodium 
bicarbonate. The moistened fingertip is dipped into the soda, which is then 
rubbed gently on the gland and repeated every hour. Astringent preparations, 
such as iron and glycerin, alum, zinc, and nitrate of silver, may he tried, to 
cleanse and disinfect the throat, solutions of borax or thymol in glycerin and 


water may be used. _ • . 

In suppurative tonsillitis hot applications in the form of poultices and 
fomentations are more comfortable and better than the ice-bag. 1 lie gland 
should be felt—it can not always be seen—from time to time, and should be 
opened when fluctuation is distinct. The progress of the disease may be short¬ 
ened and" the patient spared several days of great suffering if the gland is 
scarified early- The curved bistoury, guarded nearly to the point- with plaster 
or cotton, is the most satisfactory instrument. The incision should be made 
from above downward, parallel with the anterior pillar. -There are cases in 
which, before suppuration takes place, the parenchymatous swelling is so 
great that the patient is threatened with suffocation. In such instances either 
the tonsil must be excised or tracheotomy performed. Delavan refers to two 
cases in which he states that tracheotomy would, under these circumstances, 
have saved life. Patients with this affection require a nourishing liquid diet, 

and during convalescence iron in full doses. 

Early removal of the tonsils should be practised when a child suffer, 
recurring attacks, and thorough local treatment should be given o he naso 
pharynx Particular care should be taken of the child s mouth and throat. 


II. CHRONIC TONSILLITIS. 

(Ctak Naso-Pharyngeal Obstruction; Mouth-Breathing; Aprosexia.) 


Unde, this MX '» 

tissue in the vnnlt of the pharjrni. A, ;l „,| |l,is tissue, end 

as the affection usually involves both the 1 

the symptoms arc not to be differentiated. 
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Chronic enlargement of the tonsillar tissues is an affection of great im¬ 
portance, and may influence in an extraordinary way the m$ntaLaafl.hodily 
development of children. 

Etiology.—Hypertrophy of the tonsillar structures is occasionally congen¬ 
ital. Cases are perhaps most frequent in children, during the third hemi- ' 
decade. It may he associated with a general proliferation of all the lymphoid 
tissues of the body— lymphatism. The condition also occurs in young adults, 
more rarely in the middle-aged. The enlargement may-follow diphtheria or 
the eruptive fevers. The frequency of the occurrence of adenoid growths in 
the naso-pharynx has been variously stated. Meyer, to whom the profession 
is indebted for calling attention to the subject, found them in about one per 
cent of the children in Copenhagen, while Chappell found 60 cases in the 
examination of 2,000 children in New York. These figures give a very 
moderate estimate of the prevalence of the trouble. It occurs equally 
in boys and girls, according to some writers with greater prevalence in the 
former. 

Morbid Anatomy.—*-The tonsils proper present a condition of chronic 
hypertrophy, due to multiplication of all the constituents of the glands. The 
i lymphoid elements may be chiefly involved without much development of 
the. stroma. In other instances the fibrous matrix is increased, and the organ 
is then harder, smaller, firmer, and is cut with much greater difficulty. 

The adenoid growths, which spring from the vault of the pharynx, form 
masses varying in size from a small pea to an almond. They may be sessile, 
with broad bases, or pedunculated. They are reddish in color, of moderate 
firmness, and contain numerous blood-vessels. “Abundant, as a rule, over 
the vault, on a line with the fossa of the Eustachian tube, the growths may 
lie posterior to the fossa—namely, in the depression known as thg fossa of 
Bosenmuller, or upon the parts which axe parallel to the posterior wall of the 
pfiafjfffik, The growths appear to spring in the main from the mucous mem¬ 
brane covering the localities where the connective tissue fills in the inequali¬ 
ties of the base of % skull” (Harrison Allen). The growths are most 
frequently papillomatous with a lymphoid parenchyma. Hypertrophy of the 
pharyngeal adenoid tissue may be present without great enlargement of the 
tonsils proper. Chronic catarrh of the nose usually coexists. 

Symptoms.—‘■The direct effect of chronic tonsillar hypertrophy is the es¬ 
tablishment of mouth-breathing. The .indirect effects are deformation of the 
thorax, changes in the facial expression, sometimes marked alteration in 
the mental condition, and in certain cases stunting of the growth. Woods 
Hutchinson has suggested that the embryological relation of these structures 
with the pituitary body may account for the interference with development. 
The establishment of mouth-breathing is the symptom which first attracts 
the attention. It is not so noticeable by day, although the child may present 
the vacant expression characteristic of this condition. If At nig ht the child’s 
sleep.is greatly disturbed; the respirations are loud and snorting, mid there 
are sometimes prolonged pauses, followed by deep, noisy inspirations. .fThe 
pulse may vary strangely during these attacks, and in the prolonged interval 
may be slow, to increase greatly with the forced inspirations. .The abe na? 

- should be observed during the sleep of the child as they are sometimes mucl 
r wrae t ed du rin g jn a piration, due to a laxity of the walls, a condition readilj 
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modied by the use -of a soft wire dilator. > N ight terrors are common. The 
lild may wake .up in a paroxysm of shortness of breath. Sometimes these 
jtaeks are of great severity and thedyspnoea, or rather orthopncea, may sug- 
jgt pressure of enlarged glands on the trachea. Sometimes there is a noc- 
jmftl paroxysmal cough of a very troublesome character (Balne’s cough), 
sually excited by lying down. The attacks may occur through the day. 

When the, mouth-breathing has persisted for a long time definite changes 
re brought about in the face, mouth, and chest. The facies is so peculiar 
nd distinctive that the condition may be evident at a glance. The expression 
, flgji heavy, and apathetic, due in part to the fact that the mouth is habit.u- 
Hy left open. In long-standing cases the child is very stupid-looking, re¬ 
ponds slowly to questions, and may he sullen and cross. The lips arc thick, 
he nasal orifices small and pinched-in looking, the superior dental arch is 


larrowed and the roof of the mouth considerably raised. 

The remarkable alterations in the shape of the chest in connection with 
nlarged tonsils were first carefully studied by Dupuytren (1828), who evi- 
lently fully appreciated the great importance of the condition. He noted 
‘ a lateral depression of the parietes of the chest consisting of a depression, 
nore or less great, of the ribs on each side, and a proportionate protrusion 
>f the sternum in front.” J. Mason Warren (Medical Examiner, 1839) gave 
in admirable description of the constitutional symptoms and the thoracic 
leformities induced by enlarged tonsils. These, with the memoir of Lambron 
(1861), constitute the most important contributions to our knowledge on the 
subject.’ Three types of deformity may be recognized: 

(a) Thb Pigeon or Chicken Breast, by far the most common form, in 
which the sternum is prominent and there is a circular depression in the 
lateral zone (Harrison’s groove), corresponding to the attachment of the 
diaphragm. The ribs are prominent anteriorly and the sternum is angulated 
forward at the manubrio-gladiolar junction. As a mouth-breathet is watched 
during sleep, one can see the lower and lateral thoracic regions retracted 
during inspiration by the action of the diaphragm. * . 

7b) Chest. —Some children, the subject of chronic naso-pharyn- 

geal obstruction, have recurring attacks of asthma, and the chest may be 
gradually deformed, becoming rounded and barrel-shaped, the neck short, 
and the shoulders and back bowed. A child of ten or eleven may have the 
thfcracic conformation of an old man with emphysema. , 

(c) The Funnel Breast (Trichterbrvst).-^ remarkable deformdy, 
in whi<* there is a deep depression at the lower sternum, has excited much 
controversy as to its mode of origin. I believe that in 
least it is due to the obstructed breathing in connection with adraoid vegeta^ 
turns. I have seen, two cases in children, in which the condition rc _ 

ess of formation. During inspiration the lower 8 . tern ™_ de g to that 

traded, so much so that at the height the de P^ 10 “ ]ower F s tcrnal region 
of a well-marked " TricMerbrwt.” While in repose, the lower stomai re* 


was distinctly excavated. pronunciation of 

The voice is altered and acquires a nasal quali^. Tim pro^ ^ 

certain letters j^changed, and there is ma 11 y aviation of moutfr- 
sonants^ jnd m. Bloch lays great stress upon the associai 

breathing with stuttering. 
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The hearing is. impaired, usually owing to the exte nsion .of mgagg aati^j 
along the Eustachian tubes and the obstruction with mucus ortEenaarowi^ 
of their orifices by pressure of the adenoid vegetations. In eqmajjwttuicei 
may be duaJaj»,t£action of the drums, as the upper pharynx is insufljfcientffl 
supplied with air. Naturally the senses of taste and smell are much'imp aircdS 
With these symptoms there may belitfle or no nSsal calarrE or^SSchargc 
but the pharyngeal secretion of mucus is always increased. Children, hots 
ver, "do not notice this, as the mucus is usually swallowed, but older person! 
ixpectorate it with difficulty. 

Among other symptoms may be mentioned headache, which is by no means 
meommon, general listlessness, and an indisposition for physical,nr mental 
sxertion. Habit-spasm of the face has been described in connection with it 
[ have known several instances in which permanent relief has been afforded 
ay the removal of the adenoid vegetations. Enuresis is occasionally an asso- 
hated symptom. The influence upon the mental development is striking 
Mouth-breathers are usually dull, stupid, and backward. It is impossible fo 
them to fix the attention for long at a time, and to this impairment of th 
mental function Guye, of Amsterdam, has given the name agroffxia. Head 
aches, forgetfulness, inability to study without discomfort, are frequent syrnp 
toms of this condition in students. There is more than a grain of truth i 
the aphorism shut your mouth and save your life, which is found on the titli 
page of Captain Catlin’s celebrated pamphlet on mouth-breathing (1861‘ 
to which cause he attributed all the ills of civilization. 

A symptom specially associated with enlarged tonsils is fetor of the breat 
In the tonsillar crypts the inspissated secretion undergoes decomposition at 
an odor not unlike that of Limburger cheese is produced. The little ehee 
masses may sometimes be squeezed from the crypts of the tonsils. Thouj 
the odor may not apparently be very strong, yet if the mass be squeezed t 
tween the‘fingers its intensity will at once be appreciated. In some eases 
chronic enlargement the cheesy masses may be deep in the tonsillar crypl 
and if they remaiiflCor a prolonged period lime salts are deposited and 
tonsillar calculus ism this way produced. 

Children with enlarged tonsils are especially prone to take cold aDd 
recurring attacks of follicular disease. They are also more liable to di] 
theria, and in them the anginal features in scarlet fever are always m< 
serious. The ultimate results of untreated adenoid hypertrophy are imp 
tant. In some cases the vegetations disappear, leaving an atrophic condit 
of the vault of the pharynx. Neglect may also lead to the so-called Tho 
waldtfa. disease, in which there is a cystic condition of the pharyngeal toi 
and constant secretion of muco-pus. 

Diagnosis.—The facial aspect is usually distinctive. Enlarged tonsils 
readily seen on inspection of the pharynx. There may be no great enlai 
meat of the tonsils and nothing apparent at tho back of the throat even w 
the naso-pharynx is completely blocked with adenoid vegetations. In child 
the rhinoscopic examination is rarely practicable. Digital examination is 
most satisfactory. The growths can then be felt either as small, flat bo 
or, if extensive, as velvety, grape-like papillomata. 

Treatment.—If the tonsils are large and the general state is evidc 
influenced by them they should be at once removed. Applications of io 
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pencilling the crypts with nitrate of silver, arc of service in the 
bs, but it is waste of time to apply them to very enlarged glands, 
i pondition in which the tonsils are not much enlarged, but the crypts 
ntly.ffilled with cheesy secretions and cause a very bad odor in the 
rich instances the removal of the secretion and thorough pencil- 
pta. with chromic acid may be practised. The* galvano-cantery 
jgljiee .in many cases of enlarged tonsils when there is any objec- 
Jjprfto"the more radical surgical procedure. 

. The treatment of the adenoid growths in the pharynx is of the greatest 
importance, and should be thoroughly carried out. Parents should be frankly 
told that the affection is serious, one which impairs the mental not less than 
the bodily development of the child. In spite of the thorough ventilation 
of this subject by specialists, practitioners do not appear to have grasped ns 
yet the full importance of this disease. They are far too apt to temporize and 
unnecessarily to postpone radical measures. The child must be anesthetized, 
when the growths can be removed. The dangers of the operation are slight. 
Hsemorrhage occurs and may be severe. Death from chloroform has been 
somewhat frequent. Hinckel (N. Y. Med. Jr., Oct. 29, 1898) has collected 
18 case&TTHiey probably come in the category of the cases of sudden death in 
lympbatiam. The good effects of the operation are often apparent within a 
few days, and the child begins to breathe through the nose. In some instances 
the habit of mouth-breathing persists. As soon as the child goes to sleep 
the lower jaw drops and the air is drawn into the mouth. In these cases a 
shin strap can be readily adjusted, which the child may wear at night, n 
severe caws it may take months of careful training before the child can speak 
properly. An all-important point in the treatment of lesions of the naso¬ 
pharynx (and, indeed, in the prevention of this unfortunate condition) is to 
increase the,.breathing capacity of the chest by making the child perform 
systematic exercises, which cause the air to be driven freely and forcibly m 
aid out through the naso-pharynx. I can not too strongly commend this 

suggestion of Mr. Arbuthnot Lane. . q 

Throughout the entire treatment attention should be paid to hygiene a 
diet, and Oliver oil and the iodide of iron may be administered with benefit. 


E. DISEASES OF THE (ESOPHAGUS. 

$ I. ACUTE (ESOPHAGITIS. 

Etiology.— Acute inflammation occurs (a) in the catanhal ° f 

the specific fevers; more rarely as an extension from p r0( f UC cd ) )y 

.(&) SlCreault of intense mechanical or chemical imitation, P fon J 

foreign,bodies, by very hotJiquids, or . by ,? t T°?^ ^ rr ^ V ^;' cas i on ally in pneu- 
of pseudp-jaewhranous inflammation m dip - ^ inflammatioll in small- 

mo _5i?> ty phoid,f ever, and pyarnna. (d) As a P ■ administration of 

pox, and, aoc'';.ding to Laennec, as a result o p . , , cancer either 
tartar emetic, (e) In connection with local is ,V acute oesopha¬ 

gi the tube itself or extension to it from wi 
, Ptis, occasionally witty ulceration, may occu po 
1 ■} 
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Morbid Anatomy.—It is extremely rare to see redness of the mucosa, 
except when chemical irritants hare been swallowed. More commonly the 
epithelium is thickened and has desquamated, so that the surfa ce is covered 
with a fine granular substance. The mucous fpllicles are swollen and occa- 
*Bionally there may be seen small erosions. In the pseudo-membranous inflam¬ 
mation there is a grayish croupous exudate, usually limited in extent, at the 
upper portion of the gullet. This must not be confounded with the grayish- 
white deposit of thrush in children. The pustular disease is very rare in 
small-pox. In the phlegmonous inflammation the mucous membrane is greatly 
swollen, and there is purulent iimltration in the submucosa. This may Ik; 
limited as about a foreign body, or extremely diffuse. It may even extend 
throughout a large part of the gullet. Gangrene occasionally supervenes. 
There is a remarkable fibrinous or membranou* oesophagitis, most frequently 
met within the fevers, sometimes also in hysteria, in which long casts of the 
tube may be vomited. 

Symptoms.—Pain in deglutition is always present in severe inflammation 
of the oesophagus. A dull pain beneath the sternum is also present. Tn the 
milder forms of catarrhal inflammation there are usually no symptoms. The 
presence of a foreign body is indicated by dysphagia and spasm with the 
regurgitation of portions of the food. Later, blood and pus may be ejected. 
It is surprising how extensive the disease may be in the oesophagus without 
producing much pain or great discomfort, except in swallowing. The intense 
inflammation which follows the swallowing of corrosives, when not fatal, 
gradually subsides, and often leads to cicatricial contraction and stricture. 

Treatment.—The treatment of acute inflamuMtion of the oesophagus is 
extremely unsatisfactory, particularly in the severer forms. The slight ca¬ 
tarrhal cases require no special treatment. When the dysphagia is intense 
it is best not to give food by the mouth, but to feed entirely by encmata. 
Fragments of ice may be given, and as the pain and distress subside, demul¬ 
cent drinks. External applications of cold often give relief. ^0 

A chronic form (^oesophagitis is described, but this results usually from 
the prolonged action of the causes which produce the acute form. 

Ulceration, Catarrhal .—Follicular ulcers are not uncommon. Tuberculoui 
and syphilitic ulcers are rare. Very prominent varicose veins and small ero 
sitaB are not uncommon. The other forms are the carcinomatous, the erosior 
due to aneurism, and the ulcerative action of corrosive substances. There an 
two other important variqties—the ulcers in acute infectious diseases, diph 
theria, scarlet fever, afid pneumonia; and the peptic ulcer of the stomach, firs 
described by Albers in 1839. Tileston has collected forty eases of pepti 
ulcer in t]ie oesophagus. The pain, dysphagia, vomiting, and hsemorrhng 
have been the most important symptoms. Perforation occurred in six cases 
in one instance into the aorta. 

(Esophageal Varices .—Associated with chronic heart-disease and more fre 
quently with the senile and the cirrhotic liver, the oesophageal veins may be 
come distended and varicose. The mucous membrane ia in a state of chrotu 
catarrh, and the patient has'frequent eructations of jgiucus. .Bupture of thes 
varices is one of the . commonest causes of hsematemesis in cirrhosis ^of th 
•live»>ud in enlarged spleen. The blood may pass per rectum alone, as in 
cask reported by Power, of Baltimore, in 1889.' 
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8 PABM OP Tj h k (ESOPHAGUS (CESsophagisnuu). 

jjiia *H 5 alled spasmodic stricture of the gullet is met with in hysterical 
j ^jaate '; and -fiyppchondriacs, also in chorea, epilepsy, and especially hydro* 
ftoElSr :Ii is -sometimes associated also with the lodgment qf foreign bodies. 

* onB “ found'in females of a marked neurotic habit, but may 
lso occnr in'Sderly men. It may be present only during pregnancy. Among 
he cases which have come under my observation, one was a hypochondriac 
ivefT sixty-years of age who for many months had taken only liquid, food, and 
nth 1 great difficulty, owing to a spasm which accompanied every attempt to 
wallow. The readiness with which the bougie passed and the subsequent 
listory showed the true naturq of the case. The patient complains of inability 
jo swallow solid food, and in extreme instances even liquids are rejected, 
rhe attack may come on abruptly, and be associated with emotional disturb- 
ujjgs and with.substemal pain. The bougie, when passed, may be arrested 
temporarily at the seat of the spasm, which gradually yields, or it may slip 
through without the slightest effort. The condition is rarely serious, though 
it may persist for years. Spasm of the lower end of the gullet, associated 
with cardio-spasm, may be the cause of a remarkable fusiform dilatation of 
the oesophagus. Death has, however, followed it. 

The diagnosis is not difficult, particularly in young persons with marked 
nervous manifestations. In elderly persons cesophagismus is almost always 
connected with hypochondriasis, but great care must be taken to exclude 
cancer. 

In some cases a cure W'at once effected by the passage of a bougie. The 
general neurotic condition also requires special attention. 

Paralysis of the oesophagus scarcely demands separato consideration. It 
is a very rare condition, due most often to central disease, particularly bulbar 
paralysiflklt may be peripheral in origin, as in diphtheritic paralysis. Occa- 
sionallyit occurs also in hysteria. The essential symptom is dysphagia. 


TTT STEICTURE OP THE (ESOPHAGUS. 

This results from: -(a) Congenital stenosis of the oesophagus—There are 
two groups of cases, one in which there is complete occlusion, and t c mi e 
of the tube is converted into a fibrous cord; the other, the more common, m 
which the lower part opens into the trachea or one of the bronchi. There are 
some 19 cases on record (William Thomas). (6) The cicatricial fraction 
of healed-ulcers, usually due to corrosive poisons, occasionally to »yph^ 1! h a 
in rare instant after the fevers, (c) The growth of tumors mthowdj 
as in the so-called cancerous stricture. Eighty-five per ^nt of the casesw 
of this nature (Kelynack and Anderson), (d) External 
rm, ^wged^mpMands, enlarged thyroid, other tumors, and sometimes 

Vpericardial effusion. . ,, „ t an( j j n ex _ 

The cicatricial stricture may occur anywhere m the ^ 

treme paaes may, indeed, involve the whole tu , d toward the 

stances if; is found either bjgi*,up near toe P a D^ gmall qnanti ties of 
stomach- The narrowing majjie .extreme, so tnat o y i 
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food can trickle through, or the obstruction may be quite slight. There is 
usually no difficulty in making a diagnosis of the cicatricial stricture, as the 
history of mechanical injury or the swallowing of a corrosive fluid makes 
clear the nature of the case. UVhen the stricture is low down the oesophagus 
is dilated and the walls are usually much hypertrophied, i W hen the obstruc¬ 
tion is high in the gullet, the food is usually rejected at once, whereas, if it is 
low, it may be retained and a considerable quantity collects before it is re¬ 
gurgitated. Any doubt as to its having reached the stomach is removed by 
the alkalinity of the material ejected and the absence of the characteristic 
gastric odor. Auscultation of the oesophagus may be practised and is some¬ 
times of service. The patient takes a mouthful of water and the auscultator 
listens along the left of the spine. Tho normal oesophageal bruit may be 
heard later than seven seconds, the normal time, or there may be heard a loud 
splashing, gurgling sound. The secondary murmur, heard as the fluid enters 
the stomach, may lie absent. The passage of the oesophageal bougie will deter¬ 
mine more accurately the locality. Conical bougies attached to a flexible 
whalebone stein are the most satisfactory, but the gum-elastic stomach tulie 
may be used; a large one should be tried first. The patient should be placed 
on a low chair with the head well thrown back. The index finger of the 
left hand is passed far into tho pharynx, and in some instances this procedure 
alone may determine the presence of a new growth. The bougie is passed 
beside the finger until it touches the posterior wall of the pharynx, then along 
it, more to one side than in the middle line, and so gradually pushed into 
the gullet. It is to be borne in mind that in passing the cricoid cartilage there 
is often a slight obstruction. Great gentleness should be used, as it has hap¬ 
pened more than once that the bougie has been passed through a cancerous 
ulcer into the mediastinum or through a diverticulum. 1 have known Ibis 
accident to happen several times—once in the case of a distinguished surgeon, 
wlio performed cesophagoloniy and passed the tube, as he fhought, into (be 
stomach. The post mortem on the next day showed that the tube had entered 
a diverticulum and through it the left pleura, in which the milk injected 
through the tube was found. In another instance tho tube passed through a 
cancerous ulcer into the lung, which was adherent and inflamed. In a recent 
instance the passage of the tube was the cause of an acute pleurisy. Fortu¬ 
nately these accidents, sometimes unavoidable, are extremely rare. It is well 
always, as a precautionary measure before passing the bougie, to examine 
carefully for aneurism, which may produce all the symptoms of organic stric¬ 
ture. In cases in which the narrowing is extreme there is always emaciation. 
For treatment, surgical works must be consulted. 

IV. CANCER OF THE (ESOPHAGUS. 

This is usually epithelioma. It is not a common disease; there have been 
only 20 eases in the medical wards of the Johns Hopkins Hospital in sixteen 
years. It may occur in quite young persons; I saw a case with Julius Fried- 
enwald in a woman under thirty years of age. It is more frequent in males 
than in females. The middle and lower thirds are most often affected. At 
first confined to the raucous membrane, the cancer gradually increases and 
soon ulcerates. The lumen of the tube is narrowed, but when ulceration is 
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extensive in the later stages the stricture may lie less marked. Dilatation of 
ihe^ tnhe and hypertrophy of the walls usually 1 take place above the cancer. 
T&ulcp may perforate the trachea or a bronchus, the lung, the pleura, the 
nffi ffi j frjtin um, the aorta or one of ils larger branches, the pericardium, or it 
m# erode the vertebral column. The recurrent laryngeal ner\es are not 
infrequently implicated. Perforation of the lung produces., as a rule, local 
gangiqne. 

Symptom*. —The earliest symptom is/dysphagia, which is progressive pml 
may become extreme, so that the patient emaciates r apidly.? Regurgitation 
may take place at once; or, if the cancer is situated near the stomach, it may 
be defer redfor ten or fifteen minutes, or even longer if the tube is much 
dilated. The rejected materials may he mixed with blood and may contain 
cancerous fragments. In personsfover fifty years of age persistent difficulty 
in swallowing •accompanied bv rapid emaciation usually indicates icsophngeal 
cancer.J T he , cervical lymph-glands are frequently enlarged and may give 
early indication of the nature of the trouble. Pain may be persistent or bo 
present only when food is taken. In certain instances the pain is very great. 
The latent cases are very rare. Bronchitis and broncho-pneumonia are com¬ 
mon terminal events. 

Prognosis. —The prognosis is hopeless; the patients usually become pro¬ 
gressively emaciated, and die cither of asthenia or sudden perforation of the 
ulcer. 

Diagnosis. —In the diagnosis of the condition it is important, in the first 
place, to exclude pressure from without, as by aneurism or other tumor. The 
history enables us to exclude cicatricial stricture and foreign bodies. The 
sound may be passed and the presence of the stricture determined. As men¬ 
tioned above, great care should be exercised. Fragments of carcinomatous 
tissue mav in some instances be removed with the tube. . On auscultation 
along the left side of the spine the primary oesophageal murmur may be much 
altered in quality. 

Treatment.— In most cases milk and liquids can be swallowed, but supple¬ 
mentary nourishment should be given by the rectum. It may be advisable 
in some instances to pass a tube into the stomach and introduce food in this 
way. When there is difficulty in feeding the patient it is very much better 
to have gastrostomy performed at once, as it gives the greatest comfort and 
ease, and prolongs the patient’s life. 


V. RUPTURE OP THE OESOPHAGUS. 

(1) Rupture may occur in a healthy organ as a result of prolonged vomit- 
ingafter a full meal, or when intoxicated. Eight cases arc on recori (■ ir- 
ehow’sArchiv, vol. 162). Bocrhaave described the first case in Baron Wassen- 
nar, who “broke asunder the tube of the oesophagus near the <liaptira-rn^M 
that, after the most excruciating pain, the elements which he swallowed passed, 
together with the air, into the cavity of the thorax, and he expire 

0UT (2) U In' a few cases the rupture has occurred in a diseased and weakened 

tube, near the scar of an ulcer, for example. uncommon 

(3) Post-mortem softening—cesophago-malacia-a not very uncora 
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condition, must not be mistaken for it. In spontaneous rupture the rent 
is clean-cut and circumferential; in malacia it is rounded and often cribri¬ 
form, and the margins are softened. The contents of the stomach may be 
in the left pleura. 

VI. DILATATIONS AND DIVERTICULA. 

• Stenosis of the gullet is followed by secondary dilatation of the tube above 
the constriction and great, hypertrophy of the walls. ^Primary dilatation, 
which is extremely rare, appears to be associated with spasm of the lowea 
end of the gullet and of the cardiac orifice. The tube may attain extraor-' 
dinary dimensions, as in the specimen presented in 1904 to the Association 
of American Physicians by Kinnicutt (see Transactions). Regurgitation of 
food is the most common symptom. There may also be .difficulty in breathing 
from pressure. 

Diverticula are of two forms: (a) Pressure diverticula, which are most 
common at the junction of the pharynx and gullet, on the posterior wall. 
Owing to weakness of the muscles at this spot, local bulging occurs, which is 
gradually increased by the pressure of food, and finally forms a saccular 
pouch. (6) The traction diverticula situated on the anterior wall near the 
bifurcation of the trachea, result, as a rule, from the extension of inflam¬ 
mation from the lymph-glands with adhesion and subsequent cicatricial con¬ 
traction, by which the wall of the gullet is drawn out. Diverticula have been 
successfully extirpated. 

A rare and remarkable condition, of which a case has been recorded by 
MacLachlan, and of which a second is still (1904) in attendance at my clinic, 
is the oesophago-pleuro-cutaneous fistula. In my patient fluids are discharged 
at intervals through a fistula in the right infra-elavicular region, which 
appears to communicate with a cavity in the upper part of the pleura or 
lung. The condition has persisted for more than "twenty-five years. 


F. DISEASES OF THE STOMACH. 

I. ACUTE GASTRITIS. 

(Simple Gastritis; Acute Gastric Catarrh; Acute Dyspepsia.) 

Etiology. —Acute gastric catarrh, one of the most common of complaints, 
occurs at all ages, and is usually traceable toiqjxors.ia diet. It may follow 
t.bftii pgestinn of more food than the stomach can digest, or it may result from 
j tft frin g unsui table articles, which either themselves irritate the mucosa or, 
remaining undigested, decompose, and so excite an acute dyspepsia. A fre¬ 
quent cause is thee taking of food which has begun to decompose, particularly 
in hot weather. In children these fermentative processes are very apt to 
excite acute catarrh of the bowels as well. Another very common cause is the 
VltHTC nf c1wA n1| and the acute gastritis which follows a drinking-bout m 
. one at the most typical forms of the disease. The tendency to acute indi¬ 
gestion varies very much in different individuals, and indeed in families- 
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r e recogmze this in using the expressions a “ delicate stomach ” and a 
s tiffing St o ma ch. (fr ui ty perso ns are generally thought to be more disposed 
to mte dyspepsia than others. Acute catarrh of the stomach occurs at the 
outee^of many of ''ihe infectious fevers. 

Lcbert described a special infectious form of gastric catarrh, occurring 
in c^igeakjBm, and only to bo distinguished from mild .typhoid fever by 
:h&ab sen ce of rose spots and swelling of the spleen. Many practitioners still 
idhere, to the belief Hint there is a form of ncust ric fcver f but the evidence 
if its existence is by no means satisfactory and certainly a great majority 
Wall •cases are examples of mild typhoid. 

Morbid Anatomy.— Beaumont's study of St. Martin’s stomach showed 
that in acute catarrh the* mucous membrane is reddened and swollen, Joss 
jastric juice is secreted, and mucus covers the surface. Slight hiemorrhagea 
may occur or even small erosions. The submucosa may be somewhat icdcma- 
tous. t Micro s c opically the changes are chiefly noticeable in the mucous and 
peptic cells, which are_swailen arid more granular, and there is an infiltration 
oi thejnteftubular tissue with leucocytes. 

Symptoms. —In mild cases the symptoms are those of slight “ indigestion” 
—an uncomfortable feeling in the abdomen, headache, depression, nausea, 
eructations, and vomiting, which usually gives relief. The longue is heavily 
coated and the saliva is increased. In children there are intestinal symptoms 
—diarrhoea and colicky pains. There is usually no fever. The duration is 
rarely more than twenty-four hours. In the severer forms the attack may 
set in with a chill and febrile reaction, in which the temperature rises to 
102° or 103°. The tonguo is furred, the breath heavy, and vomiting is fre¬ 
quent. The ejected substances, at first mixed with food, subsequently con¬ 
tain much mucus and bile-stained fluids. There may be constipation, but 
very often there is diarrlura. The urine presents the usual febrile charac¬ 
teristics, and there is a heavy deposit of urates. The abdomen may be some¬ 
what distended and slightly tender in the epigastric region. Herpes may 
appear on the lips. The attack may last from one to three days, and occa¬ 
sionally longer. The examination of the vomitus shows, as a rule, absence 
of the hydrochloric acid, presence of lactic and fatty, apids, and marked 
increase in the mucus. 

Kagnflrtt:— The ordinary afebrile gastric catarrh is readily recognizecL, 
The acute febrile form is so similar lo the initial symptoms of many of the* 
infectious diseases that it is impossible for a day or two to make a diagnosis, 
particularly in the cases which have come on, so to speak, spontaneously and 
independently of an error in diet. Some of these resemble closely an acute 
infection; the symptoms may he very intense, and if, as sometimes happens, 
t the attack sets .in with severe headache and delirium the case may be mistaken 
■ for .meningitis. When the abdominal pains arc intense the attack may be 
fconfoim^gd.with gallstone colic. In discriminating between acute febrile gas¬ 
tritis and the abortive formsbif tvphoid fever it is lo be borue innimd a 

the former the temperature rises abruptly, the remissions are slighter and 
the drop is more sudden. The initial bronchitis, the well-marked splenic 
enlargement, and the rose spots arc not present. It is a very common error 
to class under gastric fever tlie mild forms of the various m < e i ■ 

$’he gastric crisis in locomotor ataxia have in many instances been confounded 
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with a simple acute gastritis, and it is always wise in adults to test the knee- 
jerks and pupillary reactions. 

Treatment. —Mild cases recover spontaneously in twenty-four hours, and 
require no treatment other than a d ose of castor oil in children or of-_hluc 
masain adults. In the severer forms, if there is mneh distress in the jegioa 
of the stomach, the vomiting should be promoted by warm water or the'simple 
emetics. A full dose of calomel, 8 to 10 grains, should be given, and ftjllpwod 
the next morning by a dose of nunyadi-Janos or Carlsbad water. I#'there 
is eructation of acid fluid, bicarbonate of soda and bismuth may be ' given 
The stomach should have, if possible, absolute rest, and it is a good plan is 
the case of strong persons, particularly in those addicted to alcohol, to cut 
off all food for a day or two. The patient may be allowed soda water and 
ice freely. It is well not to attempt to check the vomiting unless it is 
excessive and protracted. Kccovcry is usually complete, though repeated 
attacks may lead to subacute gastritis or to the establishment of chronic 
dyspepsia. 

EUggmonout Gastritis; Acute Suppurative Gastritis. —This is an ex¬ 
cessively rare disease, characterized by the occurrence of suppurative processes 
in the"submucosa. The affection is more common in men than in women. 
Leith has collected 85 cases, and has given the best account in the literature 
(Edinburgh Hospital lleports, vol. iv). The cause is seldom obvious. It 
has been met with as an. idiopathic affection, but it has occurred also in 
puerp eral fever and other .septic processes, and has occasionally followed 
■ tquiuia. Anatomically there appear to be two forms, a'diffuse purulent 
infiltration and? a localized abscess formation, in which case the tumor may 
reach the size of an egg, and may burst into the stomach or into the peri¬ 
toneal cavity.' In two of the cases I have seen, the abscess was in connection 
with cancer of the stomach, and it is interesting to note that in both there 
were recurring chills. In a third case, in a jliffuse .carcinoma, there was ex¬ 
tensive phlegmonous inflammation with vomiting of a horribly foetid material. 

Symptoms.— The symptoms are variable. There are usually pgin in the 
abdomen, fever, dry tongue, and symptoms of a severe infective process, de¬ 
lirium and coma preceding death. Jaundice has been met with, and a pur- 
PUlic rash. Occasionally, when the abscess tumor is large, it has been fell 
externally, in one case forming a mass as large as two fists. There are in¬ 
stances which run a more chronic course, with pains in the abdomen, fever 
and chills. 

Diagnosis. —The diagnosis is rarely possible, even when with abscess rup¬ 
ture occurs, and the pus. is vomited, as it is not possible to differentiate the 
condition from an abscess perforating into the stomach from without. It if 
stated, however, that Chvostek made the diagnosis in one of his cases. 

Tmrio G astritis. —jjphis most intense form of inflammation of the stomach 
is excited by the shallowing of concentrated mineral acids or strong alkalies, 
or hy such poisons as phosphorus, corrosive sublimate, ammonia, arsenic, etc. 
In the jon-cor rosiye poisons, such as phosphorns, arsenic, and antimony, the 
t process consists of an acute degeneration of the glandular elements, andzhsem- 
otrbage. In the powerful concentrated poisons mPTn K,H, "f -in r tm - 

surely destroyed, and may be converted into a brownish-black eschar. In 
the less severe grades there may be areas of necrosis surrounded, by inflam- 
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mafo yy r eaction,, while the submucosa is haanorrhagic and infiltrated. The 
process is of course more intense at the fundus, but the active peristalsis may 
drive the poison through the pylorus into the intestine. 

Symptoms. —The symptoms are intense pain in the mouth, throat, and 
atoin&lth, salivation, great difficulty in swallowing, and constant vomiting, the 
vomitdi materials being bloody and sometimes containing-portions of the 
nmOgdA, membrane. The abdomen is tender, distended, and painful on pros- 
BUreivtn the most acute cases symptoms of collapse supervene; the pulse is 
ffealcpthe skin pale and covered with sweat; there is restlessness, and some- 
ttxaes convulsions. There may be albumin or blood in the urine, and petechia; 
may. occur: on the skin. When the poison is less intense, the sloughs may 
separate, leavihg ulcers, which too often lead, in the oesophagus to stricture, 
in the stomach to chronic atrophy, and finally to death from exhaustion. 

Diagnosis. —The diagnosis of toxic gastritis is usually easy, as inspection 
of the mouth and pharynx shows, in many instances, corrosive effects, while 
the examination of the vomit may indicate the nature of the poisflfc. 

In poisoning by. acids, magnesia should be administered in milk or with 
egg albumen. When strong alkalies have been taken, the dilute acids should 
be administered. If the case is seen early, lavage should be used. For the 
severe inflammation which follows the swallowing of the stronger poisons 
palliative treatment is alone available, and morphia may be freely employed 
to allay the pain. 

Diphtheritio or Membranous Gastritis. —This condition is met with occa¬ 
sionally in diphtheria, but more commonly as. a secondary process in typhus 
nr typhoid fever, pneumonia, pyaimia, small-pox, and occasionally in debili¬ 
tated children. The exudation may be extensive and uniform or in patches. 
The condition is not recognizable during life, unless, as in a case of John 
Thomson’s, the membranes are vomited. 

Xyootio and Parasitic Gastritis. —It occasionally happens that fungi grow 
in the stomach and excite inflammation. One of the most remarkable cases 
of the kind is that reported by Kundrat, in which the favus fungus occurred 
in the stomach and intestine. 

In cancer and in dilatation of the stomach the sarcinse and yeast 
probably aid in maintaining the chronic gastritis. As a rule, the gisMs 
juice is capable of killing the ordinary bacteria. Orth states that the anthrax 
bacilli, in certain cases, produce swelling of the mucosa and ulceration. 
Fug. Fraenkel has reported a case of acute epphysematous gastritis probably 
of.mycotic origin. The lame of certain insects may excite gastritis, as in the 
cases reported by Qerhardt,. Mcscliede, and others. In rare instances tuber¬ 
culosis and syphilis attack the gastric mucosa. 

n. CHRONIC GASTRITIS. 

(Chronic Catarrh of the Stomach; Chronic Dyspepsia.) 

Definition.— A condition of disturbed digestion associated with increased 
mucous formation, qualitative or quantitative changes in the gastric juice, 
enfeeblement of the muscular coats, so that the food is retained for an ab¬ 
normal time in the stomach; and, finally, with alterations in the structure 
of the mucosa. 
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Etiology.—The causes of chronic gastritis may be classified-as folio 
(1) Cifiifitic. i Unsuitable or improperly prepared food, and thei 
use o f certain articles of diet, such as very fatjubstances or foods 
too much of the carbohydrates. sThe use in excessive quantity of hotibr 
hot c akes, and pie is a fruitful cause, particularly in the United States. 1 
. use in excess of,tea or coffee, and, above all, of alcohol in its various feoffs.' 
Under this heading, too, may be mentioned the habits ofr'eatinjj at irregular 
hours or too rapidly and imperfectly chewing the food. 4 Excess in eating, 
does more damage than excess in drinking. The platter kills more than the 
sword. A common cause of chronic catarrh is; drinking too freely of ice- 
water during meals, a' practice which plays no small part in the prevalence 
of dyspepsia in America. Another frequent causers the abuse of tobacco, 
particularly chewing. (2) Constitutional causes. . Anaemia,-.chlorosis,^chronic 
tuberculosis, i-gout, diabetes, and Bright’s disease are often associated with 
chronic gastric catarrh. (3) .Local conditions: (a) of the stomach, as in 
i canc er, and .dilatation, which are invariably accompanied by catarrh; 

(5) conditions of the portal circulation, causing chronic engorgement of the 
mucous membrane, as iqjsirrhosis, chronic heart-disease, and certain chronic 
lung affections. 

Morbid Anatomy.—Anatomically two forms of chronic gastritis may be 
recognized, the simple and the sclerotic. 

(а) Simpl e Chkonio Oastiutls.— The organ is usually enlarged, the 
mucous membrane pale gray in color, and covered with closely adherent, 
tenacious mucus. The veins are large, patches of eechymosis are not infre¬ 
quently seen, and in the chronic catarrh of portal obstruction and of chronic 
heart-disease small haemorrhagic erosions. Toward the pylorus the jnucosn 
is not infrequently irregularly pigmented, and presents a rough, wrinkled, 
mammillated surface, the etat mamelane of the French, a condition which 
may sometimes be so prominent that writers have described it as gaslritit 
polyposa. The membrane may be thinner than normal, and much firmer, 
tearing less readily with the finger-nail. Ewald thus describes the histolog¬ 
ical changes: Tlie minute anatomy shows the ‘pi cture of a parenchymatous 
and an inte rstitial inflammation. : The gland, cells are in part eroded ninhow 
cl oudy granular swelling or atrophy, j'fhe distinction between the .principal 
and marg inal cells can not be recognized, and in many places, particularly in 
the pyloric region,<,thejtuhea.have lost their regular form and. show in many 
places an atypical branching, like the fingers of a glove.; Individual glands 
are cut off toward the fundus, but appear at the border of the submucosa as 
cysts, partly empty, with a smooth membrane, partly filled with remnants 
of hyaline and refractile epithelium. ‘An abundant small-celled infiltration 
passes apart the tubules, being particularly marked toward* the surface of 
■the mucosa, and from the submucosa extensions of the connective tissue may 
be seen passing between the glands. The mucoid transformation of the cells 
of the tubules is a striking feature in the process and may extend to the 
very fundus of the glands. 

(б) gounomo G a sthiti b. —As a final result of the parenchymatous and 
interstitial changes the mucous membrane may undergo complete atrophy, 
so that but few traces of secreting substance remain. There appear to be 
two form s of this sclerotic atrophy—rone with thinning of the coats of th6 
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stomach ,' ^Ethisii ventrindi. and a retention or even increase of the size of 
th®!tp8Rp> the other with enormous thickening of the coats and great reduc- 
tion ih^the volume of the organ, the condition which is usually described as 
cirrhoa is ventriGuli. Extreme atrophy of the mucous membrane of the stom- 
aciThas been carefully studied by Fenwick, Ewald, and others, and we now 
recognize the fact that there may be such destruction and degeneration of the 
glandular elements by a progressive growth of interstitial tissue that ulti¬ 
mately scarcely a trace of secreting tissue remains. In a characteristic case, 
studied by Henry and myself, the greater portion of the lining membrane 
ofjhe stomach was converted into a perfectly smooth, cuticular structure, 
showing no trace whatever of glandular elements, with enormous hypertrophy 
of the muscularis mucowe, and here and there formation of cysts. In the 
other form, with identical atrophy and cyst formation, there is enormous 
increase in the connective tissue, and the stomach may be so contracted that 
it does not hold more than a couple of ounces. The walls may measure from 
2 to 3 cm.; the greatest increase in thickness is in the submucos^ but the 
hypertrophy also extends to the muscular layers. A similar affection may 
coexist in the caecum and colon. The condition may be difficult to distinguish 
from diffuse carcinoma. There may be also proliferative peritonitis, with 
perihepatitis, perisplenitis, and ascites. While one is not justified in saying 
that all cases of cirrhosis of the stomach represent a final stage in the history 
of a chronic catarrh, it is true that in most cases the process is associated 
with atrophy of the gastric mucosa, while the history indicates the existence 
of chronic dyspepsia. 

Symptoms. —The affection persists for an indefinite period, and, as is the 
case with most chronic diseases, changes from time to time. The appetite 
is variable, sometimes greatly impaired, at others very good. Among early 
symptoms are feelings of distress or oppression after eating, which may be¬ 
come aggravated and amount to actual pain. When the stomach is empty 
there may also be a painful feeling. The pain differs in different cases, and 
may be trifling or of extreme severity. When localized and felt beneath the 
sternum or in the praecordial region it is known as lmaEkburn or sometimes 
-efedialgia. /There is pain on pressure over the stomach, usually diffuse and 
not severe. The tongue is coated, and the patient complains of a bad taste in 
thejjouth. The tip and margin of the tongue are very often red. Associated 
with this catarrhal stomatitis there may be an increase in the salivary and 
pharyngeal secretions. -'■Nausea is an early symptom, and is particularly apt 
to occur in the morning hours. It is not, however, nearly so constant a symp- 
tonximchronic gastritis as in cancer of the stomach, and in mild grades of the 
affection it may not occur at all.' Eructation of gas, which may continue for 
some hours after taking food, is a very prominent feature in cases of so-called 
flatulent dyspepsia, and ■ there may be marked distention of the intestines. 
With the gas, bitter fluids may be brought up. Vomiting, which is not very 
frequent, occurs either immediately after eating or an hour or two later. 
In the chronic catarrh of old topers a bout of morning vomiting is common, 
in which a slimy mucus is brought up. The vomitus consists of food in 
various stages of digestion and slimy mucus, and the chemical examination 
shows the p reqenffi of abnorma l .acids, such as butyric, or even aceticjn 
addition to J*ctic~acid, while the hydrochloric acid, if indeed it be present, 
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is much reduced in quantity. - The digestion may be much delayed, and, on./ 
washing out the stomach as late as seven hours after eating, portions 
ire still present. The prolonged retention favors decomposition, the-BtenfUtt; 
becomes distended with gas, and this, with the chronic catarrh, may jaS3Ui| 
gradually an atony of the muscular walls. The absorption is slofrtf anil; 
iodidcjpf potassium, given in capsules, which should normally reach, < 

within fifteen, minutes, may not be evident for more than JwJf an ; 

Constipation- is usually present, but in some instances there is dixmh&t^, 
and undigested food passes rapidly through the bowels. The urine i^eften a 
scanty, high-colored, and deposits a heavy sediment of urates. 

Of other symptoms headache is common, and the patient feels constantly 
out of sorts, indisposed for exertion, and low-spirited. In aggravated Cases 
melancholia may occur. Trousseau called attention to the occurrence of 
vertigo, a marked feature in certain cases. The pulse is small, sometimes 
slow, and there may be palpitation of the heart. Fever does not occur. 
Cough Is sometimes present, but the so-called stomach cough of chronic 
dyspeptics is in all probability dependent upon pharyngeal irritation. 

The Gastric Contents. —The fasting stomach may be empty or it may 
contain much mucus— gastritis mucipara of Boas. Tn the test bnflpkfast, 
withdrawn in an hour, the HC1 is usually diminished, though it may no nor¬ 
mal— gastritis acida. In other cases the free HC1 may be absent-dainti* 
anacida. While in the advanced forms of atrophy of the mucosa there may 
be neither acids nor ferments— gastritis atrophicans. 

The motor function of the stomach is not usually much impaired. 

The symptoms of atrophy of the mucous membrane of the stomach, with 
or without contraction of the organ, arc very complex, and can not be said 
to present a uniform picture. The majority of the cases present the symp¬ 
toms of an aggravated chronic dyspepsia, often of such severity that cancer 
is suspected. In one of the cases which I examined, the persistent distress 
after pa timr. the vomiting, and the gradual loss of flesh and strength, very 
naturally led to this diagnosis, but the duration of the disease far exceeded 
that of ordinary carcinoma. In the cirrhotic form the tumor mass may some¬ 
times be felt. In atrophy of the stomach, whether associated with cirrhosis 
or not, the clinical picture may be that of a severe amentia. As early as 
1860, Flint called attention to this connection between atrophy of the gastric 
tubules and anemia, an observation which Fenwick and others have amply 
confirmed. 

Diagnosis.—Ewald distinguishes three forms of chronic gastritis: (1) 
Simple gastritis; (2) mucous ( schleimige ) gastritis; (3) atrophic gastritis. 

In (1) the fasting stomach contains only a small quantity of a slimy 
fluid, while after the test breakfast the HC1 is diminished in quantity or 
may be absent. Lactig. acid anil Hie fatty acids may be present. After Boas’s 
more rigid test meal the organic acids are rarely found. The pepsi n and 
rennet aie always present. 

In (2) the acidity is always slight and the condition is distinguished from 
(1) chiefly by the large amount of mucus present. 

In (3) the fasting stomach is generally empty, while after the test break¬ 
fast Hf!| , pepsin, and tbe-eurdlmg fermentj;re.wholly wanting; 

rp tlR ^’ffpoaia of sourer of tlm-ntrffffrieK from ehronio gastriti&unay be very 
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lijtolt-wbea,-a tumor is not present. The cases require most careful study, 
take several months before a decision can be reached. 
XjjlJ&eatment.—When possible the cause in each case should be ascertained 
a#an attempt made to determine the special form of indigestion. Usually 
Jjpr|;1#.EO difficulty in differentiating the ordinary catarrhal and the nervous 
raffle. A careful study of the phenomena of digestion in the way already 
ajdrdown, though not essential in every instance, should certainly ho carried 
>nt in the more obstinate and obscure forms. Two important questions should 
>S-asked of every dyspeptic—first, as to the time taken at his meals; and, 
i6cond, as to the quantity he eats. Practically a large majority of all cases 
af disturbed digestion come from hasty and imperfect mastication of the food 
and from overeating. Especial stress should be laid upon the former point. 
In sonFe instances it will alone suffice to cure dyspepsia if the patient will 
count a certain number before swallowing each mouthful. The second point 
is of even greater importance. People habitually eat too much, and it is 
probably true that a greater number of maladies arise from excess in eating 
than from excess in drinking. Chittenden’s researches have shown that we 
require much less nitrogenous food to maintain a standard of perfect health 
-a Jiftpn that the Hindoos and Japanese have also taught us. George 
Cheywa thirteenth aphorism contains a volume of dietetic wisdom: “ Every 
wise mffi j after Fifty, ought to begin to lessen at least the quantity of his 
Aliment)‘and if lie would continue free of great and dangerous Distempers 
and preserve his Senses and Faculties clear to the last he ought every seven 
years go on abateing gradually and sensibly, and at last descend out of Life 
as he ascended into it, even into the Child’s Diet.” 

(a) Sensual and Dietetic. —A careful and systematically arranged diet¬ 
ary is the first, sometimes the only, essential in the treatment of a case of 
chronic dyspepsia. It is impossible to lay down rules applicable to all cases. 
Individuals differ extraordinarily in their capability of digesting different 
articles of food, and there is much truth in the old adage, “ One man’s food 
is another man’s poison.” The jndividua l preferences for different articles 
nf..fnnd.ahonld..bfcjU!rtntttcd in the milder formal Physicians have probably 
beta too arbitrary in this direction, and have not yielded sufficiently to the 
intimations given by the appetite and desires of the patient. 

i A rigid milk diet may be tried. “ Milk and sweet sound Blood differ in 
nothing but in Color: Milk is Blood” (George Cheync). In the forms asso¬ 
ciated with Bright’s disease and chronic portal congestion, as well as in many 
instances in which the dyspepsia is part of a neurasthenic or hysterical trouble, 
this plan in conjunction with rest is most efficacious. If milk is not digested 
Wall it may be diluted one-third with soda water or Vichy, or 5 to 10 grains 


ofcarbonate of soda, or a pinch of salt may be added to each tumblerful. In 
many cases the milk from which the cream has been taken is better Imrne. 
^Buttermilk is particularly suitable, but can rarely be taken for so long a time 
alone, as patients tire of it much more readily than they do of ordinary milk. 
Hot only can the general nutrition be maintained on this diet, but patients 
sometimes increase in weight, and the unpleasant gastric symptoms disappear 
entirely. It should be given at fixed hours and in definite quantities. A pa¬ 
tient may take 6 or 8 ounces every three hours. The amount necessary varies 
a good’deal, but at least 3 to 5 pints should be given in the twenty-four hours. 
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This form of diet is not, as a rule, well borne when there is a tendency’to., 
dilatation of the stomach. T im milk im'y but it is' 

impossible to feed a chronic dyspeptic in this way. The stools shouts.be 
carefully watched, and if more milk is taken than can be digested if is-well 
■ to supplement the diet with eggs and dryjtaasi or biscuits. 

In a large proportion of the cases of chronic indigestion it is not necessary 
to annoy the patient with such strict dietaries. It may be quite eufijciwit to 
jout off certain articles of food. Thus, if. there-are aoid eruetatirm 0 »jjfrtu- 
the far.inaceo.Ui,foods should_.be- restricted, particularly. 
t he coarse r vegetables. A fruitful source of indigestion is the hot bread 
in different forms, is regarded as an essential part of an American breakfast. 
This, as well as the various forms of pancakes, pies and tarts, with-heavy 
pastry, and fried articles of all sorts, should be strictly forbidden. As a rule, 
white bread, toasted, is more readily digested than bread made from the whole 
meal. Persons, however, dilTer very much in this respect, and the Graham 
or brown bread is for many people most digestible. Sugar and. very sweet 
articles of fo od should be taken in great moderation or avoided altogether 
by persons with chronic dyspepsia. Many instances of aggravated indigestion 
have come to my notice due to the prevalent practice of eating largely of 
ice-cream. One of the most powerful enemies of the American stomach in 
the present day is the soda-water fountain, which has usurped so important 
a place in the apothecary shop. 

Fats, wi th the exception of a moderate amount of good butter, very fat 
meats, and thick, greasy soups shoidd bo avoided. Ripe fruit in moderation 
is often advantageous, particularly when cooked. Bananas are not, as a rule, 
well borne. Strawberries are to many persons a cause of an annual_ attack of 
indigestion and sore throat in the spring months. 

As stated, in the matter of special articles of food it is impossible to lay 
down rigid rules, and it is the common experience that one patient with 
indigestion will take with impunity the very articles which cause the greatest 
distress to another. 


Another detail of importance which may be mentioned in this connection 
is the general hygienic management of dyspeptics. These patients are often 
introspective, ’dwelling in a morbid manner on their symptoms, and much 
inclined., to take a despondent view of their condition. Very little progress 
can be made unless the physician gains their confidence from tho outset. 
Their fears and whims should not be made too light of or ridiculed. Sys¬ 
tematic exercise, carefully regulated, particularly when, as at watering places, 
it is combined with a restricted diet, is of special service. Change-of air and 
o ccupati on, a prolonged sea voyage, or a summer in the mountains will some¬ 
times cure the most obstinate dyspepsia. 

(6) Medicm-W.. —The special therapeutic measures may bo divided into 
those which attempt to replace in the digestive juices important elements 
which are lacking and those which stimulate the weakened action of the organ. 
In the first group come the hydrochloric acid and ferments, which are so 
freely employed in dyspepsia. The former is the most important. It is the 
ingredient in the gastric juice most commonly deficient. It is not only neces¬ 
sary for its own important actions, but its presence is intimately associated 
with thaLof the pepsin, as it is only in the presence of a sufficient quantity 
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that the, pepsinogen is converted into the active digestive ferment. It is best 
given as the'dilute acid taken in somewhat larger quantities than are usually 
advised,., Ewald recommends large doses—of from 90 to. .100 drops—at in- 
^jtorals of fifteen minutes after the meals, Leube and Kiegel advise smaller 
dos»*. ProbabIy~from~I3 to 20 drops is sufficient. The prolonged use of it 
does not appear to be in any way hurtful. The use, hoVwer, should be re¬ 
stricted tSI'aSei of neurosis and atrophy of the mucous membrane. In actuar 
gastritis its value is doubtful. 

? Nitrate of .silver is a good remedy in some cases, used in solution in the 
lavage (1 to 1,500 or 1 to 2,000), or in pill form, one-eighth to one fourth, 
of a grain three times a day. For many years Pepper advocated the more 
extended use of this drug in chronic gastritis. I have seen an instance of 
argyria after its protracted use. 

The digestive ferments: These are extensively employed to strengthen the 
weakened gastric and intestinal secretions. The use of pepsin, according to 
Ewald, may be limited to the eases of advanced mucous catarrh and the in¬ 
stances of atrophy of the stomach, in which it should be given, in doses, of 
from 10 to 15 grains, with dilute hydrochloric acid a quarter of an hour after 
meals. It may be used in various different forms, either as a powder or in 
solution or given with the acid. The powder is much more certain. 

■ Pqncreatin is of equal or even greater value than the pepsin. Pains 
should be taken to use a good article, such as that prepared by Merck. It 
should be given in doses of from 15 to 20 grains, in combination with bicar¬ 
bonate of soda. It is conveniently administered in tablets, each of which 
contains 5 grains of the pancreatin and the soda, and of these two or three 
may be taken fifteen or twenty minutes after each meal J, Ptyalin and diastase 
are particularly indicated when the acid is excessive. The action of the 
former continues in the stomach during normal digestion. The malt diastase 
is often very serviceable given with alkalies. 

< Of measures which stimulate the glandular activity in chronic dyspepsia 
lavage is by far the most important, particularly in the forms characterized 
by the secretion of a large quantity of mucus. Lukewarm water should be 
used, or, if there is much mucus, a i-per-cent salt solution, or a 3- to 5-per¬ 
cent solution of bicarbonate of soda. If there is much feftnentation the 
3-per-cent solution of boric acid may be used, or a dilute solution of carbolic 
acid. It is best employed in the morning on an empty stomach, or in the 
evening some hours after the last meal. It is perhaps preferable in the morn¬ 
ing, except in those cases in which there is much nocturnal distress and flatu¬ 
lency. Onp fl ft fl«y jj s, ps a rule, sufficientyor, in the case of delicate persons, 
ev ery sec ond day. The irrigation may be continued until the water which 
comesfaway is quite clear. It is not necessary to remove all the fluid after 
the irrigation. 

While perhaps in some hands this measure has been carried to extremes, 
it is one of such extraordinary value in certain cases that it should be more 
widely employed by practitioners. When there is an insuperable objec ion 
lavage a substitute may be used in the form of warm alkaline drinks, taken 
alow) y in the early morning or the last thing at night. 

^Of medicines which stimulate the gastric secretion the most important axe 
the fcfEter tonics, such as quassia, gentian, calumba, cundurango, ipecacuanha, 
'81 
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strychnia, and cardamoms. These arc probably of more value in chronic'gas,-' 
tritis than the hydrochloric acid. Of these, strychnia is the most powerfnl, 
tho ugh none of prolmbly-airy very great stimulating action'eh"the 

secretion, and influence rather the appetite than the digestion. Of stomachics 
which are believed to favorably influence digestion the most important are, 
alcohol and common salt. The former would appear to act in moderate quan¬ 
tities by increasing the acid in the gastric juice, and with, it probably tho 
pepsin formation. Others hold that it is not so much the secretory as fife 
motor function of tho stomach which the alcohol stimulates. In moderate 
quantities it has certainly no directly injurious influence on the digestive 
processes. Special pare should lie taken, however, in ordering alcohol to dys¬ 
peptics. If a patient has been in the habit of taking beer or light wines or 
stimulants with his meals, the practice may be continued if moderate quanti¬ 
ties are taken. Beer, as a rule, is not well borne. A -dry she rry or a glass 
of claret is preferable. In the case of women with any form of dyspepsia 
stimulants should be employed with the greatest caution, and the practitioner 
should know his patient well before ordering alcohol. 

The importance of salt in gastric digestion rests upon the fact that its 
presence is essential in the formation of the hydrochloric acid.' An increase 
in its use may be advised in all cases of chronic dyspepsia in which the acid 
is defective. 

Treatment of Special Conditions. —Fermentation and Flatulency .—When 
the digestion is slow or imperfect, fermentation goes on in the contents, with 
the formation of gas and the production of lactic, butyric, and acetic acids. 
For the treatment of this condition careful dieting may suffice, particularly 
' forbidding such articles as tea, pastry, and the coarser vegetables. It is usually 
combined with pyrosis, in which the acid fluids are brought into the mouth. 
? B ismut h and carb onate q f„gpda sometimes suffice to relieve the condition. 
Thymol, creasote, and carbolic acid may be employed. For acid dyspepsia 
SirlWlliam Roberts respjxjmendn.the bismuth lozenge of the .British Pharnja- 
copccia, the antacid properties of which depend on chalk and bicarbonate of 
soda. It should be taken an hour or two after meals, and only when the pain 
and uneasiness arc present. The burnt magnesia is also a good remedy. 
Glycerin in from 20- to 60-minim dosc3, "Ehe essential oils, animal charcoal 
alone or in combination with compound cinnamon powder, may be tried. 
If there is much pain, chjjuxdorm in 20-minim doses or a tea spoonf ul 
of Hoffman’s anodyne may be used. In obstinate cases lavage is 
indicated and is sometimes striking in its effects. Alkaline- solutions may 
be used. 

V omiting is not a feature which often calls for treatment in chronic dys¬ 
pepsia; sometimes in children it is a persistent symptom. Cjgflggfcg and 
carbo lic acid in drop doses, a few drops of c hlorofor m or of jjlntir hjiirr 
cyanic acid, c ocain e, bismuth, and aaakte'of'T’erium may be used. If obsti- 
i £ej”0ie stomach should he washed out daily. 

Coaafipation is a frequent and troublesome feature of most forms of indi¬ 
gestion^ Occasionally small doses of m ercur y. podQphyllin, the l axative p iin- 
ergl, waters, sulphur, and cascara may be employed. Glycerin.suppositories 
or the injection of from half a teaanoonful to a teasnoonful of ulvcerin is 
very efficacious. ■ 





Jlany cases of chronic dysjiepsia are greatly benefited by the use of mineral 
Ire, particularly a residence at the springs with a careful supervision of 
(.diet and systematic exercise. 


UL DILATATION OF THE STOMACH (Oastrectasis). 

Etiology .-^ Aoute dil atation is a rare condition, described by Hilton 
9£gge, characterized by sudden onset, vomiting of enormous quantities of fluid, 
juyd symptoms of collapse. Of 102 eases collected by Lewis A. Conner 42 fol¬ 
lowe d operation wi th ge neral anesthesia. The next largest group occuri.in. tlie 
i vimn^.-of sev ere diseases, or (luring convalescence. Cases have followed in¬ 
j uries, p articularly of the head and spine. In 9 cases the symptoms came 
oiTafter^ single large meal: 6 eases were associated with spinal disease, in 3 
while the patients were in a plaster of Paris jacket, and in a few cases it has 
come on in persons in good health. There were 74 deaths. In 69 autopsies 
the duodenum was found dilated in 38 cases. In a majority of cases it is due 
to a constriction of the lower end of the duodenum by traction on the mesen¬ 
teric root, which is particularly apt to occur when there is a long mesentery 
and when the coil of small bowel is empty and falls into the true pelvis. The 
diagnosis is usually easy—repeated)vomiting of large quantities of bilious non- 
fffical fluid, with subnormal temperature,--pain, fcpllapse symptoms, andedia- 
tcncTed abdomen are the common features. The treatment consists in repeated 
emptying of the stomach with the tube pjjhnnge in posture from the dorsal to 
the belly position or the knee-elbow position has been followed by prompt relief. 
Tpgeraticn has not proved very satisfactory. 

Chhonic dilatation results from: (a) Pyloric ohstructiomiiwi to nar¬ 
rowing of the orifice or of the duodenum by the cicatrization of an ulcer, 
•jh ypcrEdp lnc stenosi s qf the pylorus (whether cancerous or simplcjjtcongcni- 
t al’stri cture, 'or occasionally by pressure. from without of a tumor or of a 
float ing k idney. The pylorus may be tilted, up by adhesion to the liver or 
g alT-blad dcr, or the stomach may be so dilated that the pylorus is dragged 
down and kinked. Adhesions about the gall-bladder may extend along the 
adjacent parts of the stomach and hitch up the pylorus into the hilus of the 
liver, forming a very acute kink. (&) Rela tive _or qfrsolutc insufficiency of the 
muscular power of the stomach,*duc on the one hand to repeated overfilling of 
the organ with food and drink, and on the other to ^tony of the coats induced 
by chronic inflammation or the degeneration of impaired nutrition, the result 
of constitutional affections. 

The most extreme forms are met with as a sequence of the eicatricial con- 
■ twetiaft-oLaB-akar. There may bo considerable Btenosis without much dila¬ 
tation, the obstruction being compensated by hypertrophy of the muscular coats. 

In t hp apen nd group, due to atony of the muscular coats, we must distin- 
gui sh be tween instances in which the stomach fis simply enlarged and those 
with actual dilatation, conditions characterized by Ewald as megalogastria 
and gastrectasis respectively. The size of the stomach varies greatly in differ¬ 
ent individuals, and the maximum capacity of a normal organ Ewald places 
at about 1,600 cc. Measurements above this point indicate absolute dilatation. 

Atonic dilatation of the. stomach may result, from weakness of the coats, 
due to repeated overdistention or to chronic catarrh of the mucous membrane, 
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or to the general muscular debility which is associated with chronic wasting 
disorders of all sorts. The combination of chronic gastric catarrh with over¬ 
feeding and excessive drinking is one of the most fruitful sources of atonic 
dilatation, as pointed out by Naunyn. The condition is frequently seen in 
diabetics, in tire insane, and in beer-drinkers. In Germany this form is very 
common in men .employed in the breweries. Possibly, muscular weakness of 
the coats may result in some cases from disturbed innervation. Dilatation 
of the stomach is most frequent in middle-aged or elderly persons, but the 
condition is not uncommon in children, especially in association with rickets. 

Symptoms —«T n ainnir. .. dilaiaiinn there may be no symptoms whatever, 
even with a very greatly enlarged organ; more frequently there are the asso¬ 
ciated features of neurasthenia, e ntero ptosis. and nervous dyspepsia ji while in 
a third group there may be all the symptoms of pyloric obstruction—vomiting 
of enormous quantities, etc. There is no limit to the capacity of the organ 
in this condition. Gould and Pyle mention an instance in which the stomach 
held 70 pints 1 

The features of pyloric obstruction, from whatever cause, are usually very 
evident, fD yspeps ia is present in nearly all cases, and there art! feeliiigff'of 
-i distress and uneasiness in the region of the stomach. The patient may com- 
plain much of hunger and thirst and eat and drink freely. /.The most charac¬ 
teristic symptom is the vomiting at intervals of enormous quantities of liquid 
and of food, amounting'sometimes to four or more litres. The material is 
often of a dark-grayish color, with a characteristic sour odor due to the 
organic acids present, and contains mucus and remnants of food. On stand¬ 
ing it separates in fo thre e layers, the lowest consisting of food, the middle 
of a turbid, dark-gray fluid, and the uppermost of a brownish froth. The 
microscopical examination shows a large variety of bacteria, yeast fungi, and 
the sarcina ventrieuli. There may also be cherry stones, plum stones, and 
grape seeds. 

4>' The hydrochloric acid may be absent, diminished, normal, or in excess, 
depending upon the cause of the dilatation. The fermentation produces lactic, 
hutyiic, and, possibly, acetic .acid and various gases. 

In consequence of the small amount of fluid which passes from the stom¬ 
ach or is absorbed there are constipation, scanty urine, and extreme dryness 
of the ski n. The general nutrition of the patient suffers greatly; there, is loss 
of llesh~and strength, and in some cases the most extreme emaciation. The 
. gastrin tetany will be considered in the section on that disease. 

Physical Sign s. — Ijjgjwction .—»The .abdomen may be large amLpromi- 
nent, the greatest projection occurring below the navel in the standing posture. 
In some instances the outline of the distended stomach can be plainly seen, 
the small curvature a couple of inches below the ensiform cartilage, and the 
greater curvature passing obliquely from the tip of the tenth rib on the left 
side, toward the pubes, and then curving upward to the right costal margin. 
Too much stress can not be laid on the importance of inspection. Very often 
. the diagnosis may be made de visu. y Ac tive pe ristalsis may be seen in the 
dilated organ, the waves passing from left to right. Occasionally a nti-per i- 
stalsisjuay be seen. Incases of stricture, particularly of. hypertrophic, stenosis. 
as the perist altic wave reaches the pylorus, the jumor-like thickening .can 
someth;; 38 be distin ctly seen through the thin abdominal jbsJI. To. stimulate 
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the peristalsis the abdomen may be flipped with a wet towel. Inflation may 
be practised with carbonic-acid gas. A small teaspoonful of tartaric aeich 
dissolved in an ounce of water is first given, then a rather larger quantity oE 
bicarbonate of soda. In many cases, particularly in thin persons, the outline* 
of (the.dilated stomach stands out with great distinctness, and waves of peri¬ 
stalsis. are seen in it. * ' 

' iThc peristalsis, may be felt, and usually in stenosis the tumor 

is evident at the pylorus. The resistance of a dilated stomach is peculiar, 
and has been aptly compared to that of an,.ai r cushio n.Bimanual palpation 
elicits a splashing sound— clapotagc —which is, of course, not distinctive, as 
it can be obtained whenever there is much liquid and air in the organ. The 
splashing may be very loud, and the patient may produce it himself by sud¬ 
denly depressing the diaphragm, or it may Ik; readily obtained by shaking 
him,, I The gurgling of gas through the pylorus may be felt. 

Percwmo q.-t-The note is tympanitic over the greater portion of a dilated 
stomach; in the dependent part the note is flat. 1 n the upright position the 
percussion should be made from above downward, in the left parasternal line, 
until a change in resonance is reached. The line of this should be marked, 
and the patient examined in the recumbent position, when it will be found 
to have altered its level. When this is on a line with the navel or Inflow it, 
dilatation of the stomach may generally be assumed to exist, jThe fluid may 
be withdrawn from the stomach with a tube, and the dulness so made to 
disappear, or it may be increased by pouring in more fluid. In cases of doubt 
thq organ should be artificially distended with carbonic-acid gas in the manner 
described above. The most accurate method of determining the size of the 
st omach is by inflation through a stomach-tube with a Davidson’s syringe. 
Pacanowski has shown tliat the greatest vertical diameter of gastric resonance 
in the normal stomach varies from 10 to 14 cm. in the male and is about 10 
cm. in the female. 

Ausc ultation .—The clapotagc orisu ccuss ion can be obtained readily. Fre¬ 
quently a 'curious sizzling sound is present, not unlike that heard when 
the ear is placed over a soda-water bottle when first opened. It can be heard 
naturally, and is usually evident when the artificial gas is being generated. 
The -heart sounds may sometimes be transmitted with great clearness and 
with a metallic quality. 

Mensuration may be used by passing a hard sound into the stomach until 
the greater curvature is reached. Normally it rarely passes more than GO era., 
measured from the teeth, but in cases of dilatation it may pass as much 
as 70 cm. 

Diagnosis. —The diagnosis can usually be made without much difficulty. 
I would like to emphasize again then great value of inspection, particularly 
in combination withanflation of the stomach with carbonic-acid gas. Curious 
errors, however, are on record, one of the most remarkable of which was the 
confounding of dilated stomach with an ovar ian cyst; even after tapping anc 
the removal of portions of food and fruit seeds, abdominal section was per¬ 
formed and the dilated stomach opened. The diagnosis of ascites has beei 
m ade and the abdomen opened. The^prognosis depends upon the cause; l 
is goocLin simple atony, bad in cancerous stricture, fairly good in simpl 
stricture, from whatever cause. 
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Treatment.—In. the cases duo to tttonyjqi£i;fuI ,rcgiilj*tifta..oX the dq ffintiH W 
proper treatment cif the associated cuiarrh will suffice lo effect a cure. 2.S&&- " 
nine, ergot, and iron arc recommended. < Washing out the stomach .is of .great 
service, though we do not see such striking and immediate results in this 
form. In cases of mechanical obstruction the stomach should be emptied and 
thoroughly washed, either with warm water or with an antiseptic solution. 
We accomplish in this way three important, things: AVe remove the weight, 
which helps to distend the organ;.we remove the mucus and the stagnating 
and fermenting material which irritates and inflames the stomach and im¬ 
pedes digestion; and, we cleanse the inner surface of the organ by the appli¬ 
cation of water and medicinal substances. The patient can usually be taught 
to wash out his own stomach, and in a case of dilatation from simple stricture 
I have known the practice to be followed daily for three years with great 
benefit. The rapid reduction in the size of the stomach is often remarkable, 
the vomiting ceases, the food is taken readily, and in many cases the general 
nutrition improves rapidly. As a rule, once a day is sufficient, and it may 
be practised either thfe first thing in the morning or before going to bed." So 
soon as tha fermentative processes have been checked lukewarm water alone 
sh ould he used 

The food should be taken -in small quantities at frequent intervals, and 
should consist of scraped beef, Leube’s beef solution, and tender meats of ail 
Borts. Fatty_s.nd .starchy articles of diet are to be avoided. Liquids, should 
be taken sparingly. 

Surgery should be resorted to early in cases of organic stricture; in atonic 
dilatation, after all other measures have been given a thorough trial, gastro¬ 
enterostomy may be advised. 

IV. THE PEPTIC ULCER, GASTRIC AND DUODENAL. 

The round, perforating, simple or peptic ulcer is usually single, and 
occurs in the stomach and in the duodenum as far as the papilla. All post¬ 
mortem statistics show a great preponderance of the gastric ulcer, but the 
enormous experience of surgeons lias taught ns that in more tlian fifty per 
cent of the clinical cases the ulcer is outside the pyloric ring. 

Erosions.—Small abrasions of the mucosa—2 to 4 mm.—usually multiple, 
are common, extending half-way or quite through the layer. They are often 
called hemorrhagic erosions from their blood-stained appearance. They are 
I met wi t h in the new-born,£in cachectic states in ehildrcid-dn ch ronic heart, and 
i qrterial .disease^fti qirrhosis of the liver, etc. Of no clinical importance, as a 
"rule, occasionally an acute hemorrhagic erosion of quite small size opens a 
iajge artery, and the patient bleeds to death. There is no difference between 
this condition and the acute form of the gastric ulcer. 

In many cases of£chronic .dyspepsia s mall fragments of the mucosa are 
washed put by the stomach tube, and Einhom thinks that this may be a special 
form characterized by pains, dyspepsia, and weakness. 

In certainjacute infections with the pneumococcus (Dieulafoy) and septic 
organisms there may be haemorrhagic erosions, which occasionally prove fatal 
^.iismatemesis. 

And, lastly, it is jprobable that the post-operative hcematemesis, slight or 
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'tSrfS, may be due to these erosions. The French have described them as if 
jflngfatr to operations for appendicitis ( vomito-ncgro appendiculaire ), but 
revive had many eases after all sorts of abdominal operations. It is prdB- 
ible that the slight gastric haemorrhages which occur in connection with the 
hrobbing aorta in neurotic women are due to these erosions. 

Etiology of Peptic Ulcer.— Incidence .—It is more comnjon in. Great Brit- 
linjmyLon .the Continent than in America. There were 3.2 per cent in Edin¬ 
burgh (Bramwell), 0.74 per cent in London (Fenwick), 1.33 per cent in 
Berlin, and 0.57 per cent among 161,589 medical admissions in America 
(Campbell Howard). It is more common in the northeastern section of the 
United States—1.74 per cent, Massachusetts General Hospital (Greenough 
and Joslin), 0.18 per cent in fifteen years at the Johns Hopkins Hospital in 
all services among a total admission of 41,378 (Campbell Howard). Among 
10,841 post modems in the United States and Canada there were only 114 
cases of ulcer—1.32 per cent, against 5 per cent on the Continent and 4.2 


per cent jn London. 

Sex ,—Of 1,699 cases collected from hospital statistics by W. H. Welch 
and examined post mortem, 10 per cent were in males and 60 per cent were 
injgmales. In 83 cases (J. n. TI.) there were 48 males and 28 females—in 
striking contrast to the Massachusetts General Hospital figures, 5 females to 
1 male. Jiecent surgical statistics show a preponderance of males. 

Age .— Ip f('iu:il i-K the largest number of cases occurred between fifteen and 
twenty-five; in males between forty and fifty, in our series. It may occur in 
old people. E. G. Cutler has studied a series of 29 cases in children. In 6 
the symptoms came on immediately after birth. There were 8 cases under 
seven years of age, and 9 between eight and thirteen. 

. Heredity appears to play a part in some cases (Dresclifeld). 

Occupation .—It was impossible in our series to say that occupation had 
any influence. Among women, chlorotic, dyspeptic servant girls seem very 
prone. Shoemakers aie thought to be specially liable. It appears relatively 
more common in the hospital classes. 

Trauma .—Ulcers have been known to follow a blow in the region of the 
stomach. There was a history of injmy in 7 cases in our series. 

Associated Diseases— Anamiia and chlorosis predispose strongly to gastric 
ulcer, particularly in women and in association with menstrual disorders. A 
very considerable number of nil caseR of gastric ulcer occur in chlorotic girls. 
It has been found also in connection with disease of the heart, arterio-sclerosis, 
and disease of the liver. The tuberculous and syphilitic ulcers of the stomach 


have already been considered. ,, 

Burns. —The. duodenal ulcer may follow largc_Bupertwuit burns, i erry 
and Shaw found it in five of one hundred and forty-nine autopsi.es in cases of 


burns of the skin. . , . . 

Morbid Anatomy and Pathology.—Ninety per cent of gastric «j<‘ er8 to 
lie found at the pyloric end; ngarli^ajl duodeual ulcers are m the first;o 
ascending portion, and more than one-half extend up o 01 wi 
fourths of an inch of ..the pylorus, while twenty per cent involve the margin 
of the OTloiie ring (Mayo). It may not he easy on the operating table tc 
distinguish between an ulcer of the duodenum and that of the.“ ch > J 
Mayo says that the position of the pyloric vein gives the exact location. Mul- 
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tiple ulcers may occur, 8.a per cent in Mayo’s series. From 5 to 34 have 
been found. In the stomach post-mortem statistics (Welch) give in 793 
cases, 288 on the lesser curvature, 235 on the posterior wall, 69 on the ante¬ 
rior wall, 95 at the pylorus, 50 at the cardia, 29 at the fundus, and 27 on 
the greater curvature. 

The acute ulver is usually small, punched out, the edges clcan-cut, the floor 
smooth, and the peritoneal surface not thickened .) The chronic ulcer is of 
larger size, the margin s are no longer sharp, the edges are indurated, and the 
border is sinuous. It may reach an enormous size, as in the one repprted by 
I’eabody, which measured 19 by 10 cm. and involved all of the lesser curva¬ 
ture and spread over a large part of the anterior and posterior walls. The 
sides arc often terraced. The floor is formed cither by the submucosa, by the 
mugcnlar layers, or, not infrequently, by the neighboring organs, to which the 
stomach has become attached. In the healing of the ulcer, if the mucosa is 
alone involved, the granulation tissue grows from the edges and the floor and 
the newly formed tissue gradually contracts and unites the margins, leaving 
a smooth scar. In larger ulcers which have become deep and involved the 
muscular coat, the cicatricial contraction may cause serious changes, the most 
important of which is narrowing of the pyloric orifice and consequent dila¬ 
tation of the stomach. In the case of a girdle ulcer, hour-glass contraction 
of the stomach may be produced. Large ulcers persist for years without any 
attempt at healing. 

Among the more serious changes which may proceed in an ulcer are the 
following: 

Perforation. —This occurred in 28.1 per cent of 1,871 cases collected by 
Musser. In some series (Mayo’s) duodenal perforation is the more common. 
Of 272 cases of duodenal ulcer in Mayo’s series (to June 1, 1908), perforation 
was found sixty-six times, 16 acute, 13 subacute with abscess, and 37 chronic 
and protected. Perforation of the anterior wall of tho stomach usually excites 
an acute peritonitis. Oh the posterior wall the ulcer penetrates directly into the 
lesser peritoneal cavity, in which case it may produce ah air-containing abscess 
with the symptoms of the condition known as/subphrenie pyopneumothorax. 
In rare instances adhesions and a gnstroentancous fistula form, usually in the 
umbilical region. - Fistulous communication with the colon may also occur, 
or a.gastroduodenal fistula. The pericardium may be perforated, and even 
the left ventricle. Perforation into the pleura may also occur. It is to be 
noted that general emphysema of the subcutaneous tissues occasionally follows 
perforation of a gastric ulcer. 

Erosion of Blood-vessels. —In both forms of ulcer liannorrhage occurs, in 
8.1 per cent of Musser’s series of 1,871 cases. In Moynilmn’s 114 cases of 
duodenal ulcer, hamiorrliage occurred in 41. It is more common in the chronic 
form. Ulcers on the posterior wall may erode the splenic artery, but perhaps 
more frequently the bleeding proceeds from the artery of the lesser curvature. 
In the case of duodenal ulcer the pancreaticoduodenal artery may be eroded or 
(as in one of my cases) fatal lucmorrhagc may result from the opening of the 
hepatic artery^or more rarely the portal vein. Interesting changes occur in the 
vessels. Embolism of the artery supplying the ulcerated region has been met 
with in several cases; in others diffuse endarteritis. Small aneurisms have 
beem found in the floor of the ulcers by Douglas Powell, Welch, and others. 
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A rare event is emphysema of the sub-peritoneal tissue, which may Ik- very 
extensive and even pass on to the posterior mediastinum. Jurgensen ascribes 
it to entrance of air into the veins, but Welch thinks it represents an invasion 
with the gas bacillus. 

Cioatkizatiox. —Superficial ulcers often heal without leaving any serious 
damage. Stenosis of the pyloric orifice not infrequently follows the healing 
of an.ulcer in its neighborhood. In other instances the large annular ulcer 
may cause in its cicatrization an hour-glass contraction of the stomach. The 
adhesion of the ulcer to neighboring parts may subsequently be the cause 
of Jauch pain. The parts of the mucosa in the neighborhood of the ulcer 
frequently show signs of chronic gastritis. 

Pehigabtmc Adhesions.— The condition is common, as high as 5 per 
cent of postmortem records. It follows ulcer, lesions of the gall-bladder, 
•pancreatic disease, syphilitic disease of the liver, and chronic tuberculosis. 
In some instances the lesions are quite extensive, and the condition has been 
called plastic perigastritis. It, may be associated, too, with hypertrophic thick¬ 
ening of the coats of the stomach and with chronic plastic peritonitis. In 
some instances the pylorus may be narrow/*! as a rcsidt of the adhesions, or 
a sort of hour-glass stomach may he produced, or the motility of the organ 
is interfered with. Mayo ltobson in 189.1 called attention to this condition. 
As Hale White has pointed out, pain is the most constant feature in this con¬ 
dition, and it may simulate that of gastric ulcer or of hyperacidity, and may 
lie present constantly or at intervals. It is much influenced by posture and 
usually relieved by pressure. I/oeal tenderness is present in a majority of 
instances. The cases are chronic, the general health is but slightly interfered 
with, and there are not, as a rule, signs of gastric dilatation. A definite tumor 
may be present about the region of the pylorus. K P. Patou has collected 
42 cases on which operation has been performed, apparently in a majority of 
the cases with benefit. 

Mode of Okigin. —The mode of origin is unknown. The anatomical basis 
is an interference with the blood supply in a limited area of the mucosa, at¬ 
tributed to embolism, thrombosis, or spasm of the vessels. As the arteries of 
the stomach are not end vessels, simple obstruction can not account for it. 
Trophic influences, bacterial necrosis of the mucosa, spasm of the muscular 
coat in limited areas, etc., are among the hypotheses which have been ad¬ 
vanced. The erosion is effected by the gastric juice, and the healing is prob¬ 
ably retarded by its high grade of acidity. 

The duodenal^ ulcer has an identical origin. A few cases of acute ulcer 
have a curious relation with superficial bums. Bardeen’s researches upon 
the necroses in the viscera following extensive bums throw an important light 
upon these cases, showing especially how the gastro-intestinal mucous mem¬ 
brane is implicated in the toxic effects. 

The jejunal peptic ulcer, of which more than 30 cases have been recorded, 
is a very serious sequel of gastro-enterostomy. 

Symptoms, —The condition may be latent and only met with accidentally, 
post mortem. The first, symptoms may be those of /perforation. In other 
cases again, for months and years, the patient has /had dyspepsia, and the 
ulcer may not have been suspected until the occurrence of a sudden hremor- i 
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Dyspepsia may be slight and trifling o, of a most aggravated character. 
In a considerable proportion of all eases nausea and eriraifmg.-occur, itje 
latter not for two or more hours after eating. The vomitus usually contains 
a large amount of hydrochloric acid. 

Hemorrhage is present in at least one-third of all eases. It may he 
latent (occult). A patient may feel faint and turn pale and sweat; the next 
day the stools may lie tarry from the blood that has passed into the small 
bowel. These concealed liaimorrhages arc more often small, and the blood 
is not readily seen in the vomitus or stools. Wehey’s jes t may be tried; the 
fluid to be examined is mixed with 2 or 3 cc. of glacial acetic acid, and then 
-shaken with sulphuric ether. If blood be present the ethereal extract has a 
Tokay wine-like color. Meat should not be eaten for a few days before the test 
is made. These small, latent hiemorrhages may cause a slowly progressive 
anasmia. More commonly the bleeding is profuse, and the blood may be in 
such quantities and brought up so quickly that it is fluid, bright red in color, 
and quite unaltered. When it remains for some time in the stomach and is 
mixed with food it may be greatly changed, but the vomiting of a large quan¬ 
tity of unaltered blood is very characteristic of ulcer. As a rule, there are 
only one or two attacks; in our series 7 cases had one haunorrhage, 7 two, 11 
three, 1 four, and 15 many (Howard). Profuse bleedings may occur at inter¬ 
vals for many years. Death may follow directly. From 16 to 18 per cent of 
the fatal cases are due to it (S. and W. Fenwick). 

The immediate effect of the haunorrliage is a severe anaemia, from which 
*it may take months to rally; slight fever is common. Eare and-nntoward 
effects are convulsions, sometimes onlv the usual convulsions of extreme cere- 
rar anasmia from which recovery takes place, or they may precede a hemi¬ 
plegia, due jprobably to thrombosis. 

Amaurosis may follow the haemorrhage, and unfortunately may be perma¬ 
nent, and is due to degeneration of the retinal ganglion cells, or to a throm¬ 
bosis of the cerebral arteries or veins. 

«EAlxV is perhaps the most constant and distinctive feature of ulcer. It 
varies greatly in character; it may be only a gnawing or burning sensation, 
which is particularly felt when the stomach is empty, and is relieved by taking 
food, but the more characteristic form comes on in paroxysms of the most 
intense gastralgia, in which the pain is not only felt in the epigastrium, but 
radiates to the back and to the sides. In many cases the two points of epi- 
gastrjc pain and dorsal pain,-about the level of the tenth dorsal vertebra, are 
very well marked. These attacks are most frequently induced by taking food, 
and they may recur at a variable period after eating, sometimes within fifteen 
or twenty minutes, at others as late as two or throe hours. It is usually stated 
that when the ulcer is near the cardia the pain is apt to set in earlier, but 
there is no certainty on this point. In some cases it comes on in the early 
morning hours. The attacks may occur at intervals with great intensity for 
weeks or months at a time, so that the patient constantly requires morphia, 
then again they may disappear entirely for a prolonged period. In the attack 
the p°%)t i(ji umudly bent forwar d, and findg relief -from pressure-over the 
epigastr&jegipn; one patient during the attack would lean over the back of 
a chair; another would lie flat on the floor, with a hard pillow under the 
abdomen. Pressure is, as a rule, grateful. It has been thought that the 
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posture assumed during the attack would indicate the site of the ulcer, but 
this is very doubtful. 

i ^EsSBBB&SSft on pressure is a common symptom in ulcer, and patients 
year the waist-band very low. Pressure should be made with great care, as 
•upture of an ulcer is said to have been induced by careless manipulation. 

iu bid ulcers with thickened bases an indurated mass can usually be felt 
in the neighborhood of the pylorus. 

.Qjj> e nexal symptoms, loss of weight results from the prolonged dyspepsia, 
rat it.rarely, except in association with cicatricial stenosis of the pylorus, 
'eaches the high grade met with in cancer. The atutmia may be extreme, and 
n one case of duodenal ulcer, which I examined, the blood-count was as low 
as 700,000 per c. mm. Of 11 cases in my wards in which blood-counts were 
made, tho lowest was 1,902,000 per c. mm. There are instances, such as the 
one reported by Pepper and Griffith, in which the extreme amentia can not 
be explained by the occurrence of haemorrhage. In a few instances polyeythse¬ 
nna is present, even after a liannorrhagc, due to concentration of the blood 
and possibly associated dilatation of the stomach. In a few eases parotitis 
occurs, with the perforation sometimes, or after a haemorrhage. In one of 
my cases there was a remarkable pigmentation of the face and of the axillary 

folds. 

Perforation. —This occurred in 28.1 per cent of Husscr’s series. The 
acute, perforating form is much more common in women than in men. The 
symptoms.are those of perforative peritonitis. Particular attention must be 
given to this accident since it has come so successfully within the sphere of the' 
surgeon. As already mentioned, perforation may take place either into the 
lesser peritonaunn or into the general peritoneal cavity, in both of which cases 
operation is indicated; in rare instances the ulcer may perforate the peri¬ 
cardium. This was the case in 10 of 28 cases in which the diaphragm was 
perforated (Pick). 

Localized, more frequently subphrcnic, abscess may follow perforation. 

UhjN k.—A lbumin is occasionally present; in 14 of our series with dilata¬ 
tion of Hie stomach. Indican may be present. Acetone and diacetic acid 
(with syncopal attacks) have been described by Dreschfcld. 

Hour-glass stomach most frequently results from the cicatrization of 
an ulcer. In a few cases it is congenital. The symptoms, fairly character¬ 
istic, are thus given by Moynilian: 

(1) In washing out the stomach part of the fluid is lost. ( 2 ) If thfi,stom- 
a ch is washed clean, a sudden reappearance of stomach contents may take 
place. Paradoxical dilatation ” when the stomach has apparently been 

emptied, a splashing sound may be elicited by palpation of the pyloric seg¬ 
ment.* ( 4 ) After distending the stomach, a change in tlic position of the 
distention tumor may be seen in some cases. (5) Gushing, bubbling, or 
sizzling sounds are heard on dilatation with carbon dioxide at a point distinct 
from the pylorus. (C) In some cases, when both parts are dilated, two tumors 
with a notch or sulcus between are apparent to sight or touch. 

Prognotil. —In all statistics the acute and chr onic ulcer have been consid¬ 
ered together. T he forme r is more amenable to medical treatment, but grave 
complications may occur even before the digestive symptoms have been very 
pronounced. T i*e chr on ic ulcer may. last for years—twelve, eighteen, or^even 
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tw enty—w ifr infprvnla at.ftnnA With The all-important point in the prog¬ 
nosis relates to the question of medical or surgical treatment—which gives the 
best results ? So f ar m figures mnnt. the ? v Hy pt ; vft st udy of Musser fasors.tbe 
former. 12.4 per cent mortality against 20 per cent for the latter. This for 
simple cases including complications. In private practice many series of eases 
have not a mortality above G per cent. The mortality of the chronic peptic 
ulcer in the hands of such experts as the Mayos and Moynihan is very low. 
.In 311 gaatayajunnatomies for ulcer of the stomach and duodenum the mor¬ 
tality was less than 1 per cent, and only three patients required a secondary 
operation (Mayo’s). Of Moynihan’s cases of duodenal ulcer, 114 in number 
(exclusive of perforation), there were only two deaths. The end results of 
gastro-enterostomy for the chronic ulcer appear to be excellent. 

Diagnosis.—The acute non-indurated ulcer may cause very few symptoms 
—nothing bcyondl ordinary dyspepsia with pain. Examination of the stomach 
contents shows an increase in the free HC1. Hannatcmesis may be the first 
symptom of moment. This group of cases is seen chiefly in young girls, and 
appears to be much more common in England than in the United States. A 
condition which may be confounded with it is gaslrorrlicxis, described by Hale 
White. The stomach symptoms are marked, the bleeding may be profuse, but 
post mortem or at operation no ulcer is found. Of course very careful inspec¬ 
tion must be made, as fatal bleeding may come from a very small erosion. 
The symptoms of non-indurated mucous ulcer yield to a few months’ medical 
treatment. 

Fromjgastralgia,-jdyepepsia, and.Jiyperchlorliydria the diagnosis of the 
chronic, indurated peptic ulcer is very difficult; in many of those conditions, 
indeed, surgeons have shown clearly that the symptoms are due to an ulcer. 
That the brothers Mayo should have operated (to June 1,1908) on 272 cases of 
duodenal ulcer (as many almost as have been reported in the whole literature) 
irfd that Moynihan should have had to .Tune, 1908, 174 cases, indicates that we 
physicians have been napping, and that what the modern “ gastro-entcrolo- 
gist ” needs is a prolonged course of study at such surgical clinics as Rochester 
(Minnesota) or Leeds. It is not as if there were any possibility of mistake, as 
these are men whose ways and work are known, to all. More particularly is 
the diagnosis of duodenal ulcer important since its relative frequency has been 
lemonstrated^ The following account condensed from Moynihan is a picture of 
lyperchlorhydria plus in the severe cases the hajmatemesis or melama. After 
‘ofid.the patient is free from pain and the hour or two following a meal is the 
jest time in th^jlay. Varying from one and a half to four hours after the 
neal, a sense of uneasiness is noticed in the upper part of the abdomen. A 
raming, gnawing sensation develops with a hitter taste in the month and eruc¬ 
tations of food or gas.sTTlic pain, which gradually increases, may be relieved 
by belching, or by pressure. As it increases in severity, it strikes through to 
thgjback, to the right of the middle line, and it may radiate round the right 
side of the chesti- P atients discove r for themselves that, food .relievjga.jbg,jain, 
and many carry n* biscnitih their pockets, or take milk, a dose of an alkaline 
medicine, or some form of’food as soon as the uneasiness develops j "it will 
often be found that a patient names certain hours as those at which the pain 
is noticed, 11 A.M., 4. p.u., or 2 a.m. These are all a few hours after food. 
Many patients wake up, after a short sleep, with an intense gnawing pain in 
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of the stomach; and they may keep a few biscuits, or some broad and 
pj^bCtex* or a glass of milk at the bedside, so that, on waking, the food is taken to 
^relieve the pain. The pain may be more severe, in fact, indistinguishable from 
ajnM form off h epatic colic, coming on two or three hours after food, as a 
“ colic ” or a “ spasnn^Xs the pain comes on at a time when the patient begins 
to feel hungry for his next meal, the term “ hunger-jjaiaJ’ seems appropriate. 
A feeling of flatulent distention in the epigastrium is often very distressing; 
some patients describe it ns the most intolerable of all their symptoms. The 
appetite is generally good, if stenosis has not developed. It is not unusual for 
a .patient to say: “I’ve a good appetite, I can take anything, and I never 
vomit. ” After a time, a few weeks, a month or two, the symptoms may gradu¬ 
ally improve, and even disappear, to reassert themselves after a longer or 
shorter interval. In the intervals of these attacks, he may be perfectly well, 
enjoy food, and gain weight. Vomiting is an infrequent symptom of duodenal 
ulceration, it comes as a constant symptom only when stenosis is present. Ex¬ 
amination of the surface of the abdomen will generally reveal a tender area 
a little above and slightly to the right of the umbilicus. The most Berious of 
the symptoms, which result from duodenal ulceration, is hiemorrhage, which 
may be manifest as litematemesis or meliena alone. In nearly 40 per cent of 
the cases ulcer of the stomach also is present, and in such the pain comes 
earlier after food and the tenderness on pressure is higher and to the left. 

The experience of surgeons has taught us that a number of cases in which 
the pains were regarded as gastralgia have in reality been due to gall-stones, 
with which, as is now well known, jaundice is not necessarily connected. 

Treatment.—Post-mortem observations show that a very large number of 
ulcers heal completely, but the process is slow and tedious, often requiring 
months, or, in severe cases, years. The following are the important points 
in treatment: 

(o) Absolute rest in bed. 

(b) A carefully and systematically regulated diet. While theoretically 
it is better to give the stomach complete rest by rectal-feeding, yet in prac¬ 
tice this strict limitation is not found satisfactory. T he food shou ld-.be 
bland, ea&Oy-digeaied, and given at stated intervals. The following dietary 
will be found useful: At 8 a. m. give 200 cc. of Leube’s beef solution; at 
12 m., 300 ce. of milk gruel or peptonized milk. The gruel should be made 
with ordinary flour or arrowroot, and is mixed with an equal quantity of 
milk. If necessary it may be peptonized. Buttermilk is very well borne 
by these patients. At 4 p. M. the beef solution again, and at 8 p. M. the milk 
gruel or the buttermilk. 

The stomach in some cases is so irritable that the smallest amount of 
food is not well borne. In such caseBilavage may be practised, if necessary, 
every morning, wit h mildl y alkaline water, after which .the beef Boluti2fi_is 
given end the f ading sup plemented by the rectal injections. Ill effects rarely 
follow the careful use of the stomach tube in gastric ulcer. There are some 
eases which do well from the outset on a milk diet, given at regular intervals, 
3 or 4 ounces every two hours. When milk is not well borne egg albututn 
m ay be subst ituted, or the whites of eight eggs may be alternated with Lewie's 
beef solution. At the end of a month, if the condition has unpro ffiSyl 6 
patient may be allowed scrap ed be ef or young-chicken, perfectly 
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bread, and farinaceous puddings made with milk and eggs. Local applica¬ 
tions,ysitch as warm fomentations, over the abdomen are very useful. The 
patient should be told that the treatment will take at least three months, pu d 
for the greater portion of the time he should be in bed. ■ 

(c) .Medicinal measures are of very little value in gastric ulcer, and. the 
remedies employed probably do not benefit the ulcer, but the gastric catarrh. 
The Carlsbad salts are warmly recommended by von Ziemssen. The artificial''' 
preparation (sulphate of sodium, 50 parts; bicnrlxmate of sodium, (i; chloride' 

■ ’df Sodium, 3) may he substituted, of which a teaspoonful is taken every morn- 
% Bismuth, in doses of 30 to CO grains three times a day, and nitrate of 
-|Uver may be given, but they influence the associated conditions rather than 
1;he ulcer. 

J The pain, if severe, requires opium. Unless the gastralgia is intense mor- 
" phia should not be given hypodermically, as there is a very serious danger 
in these cases of establishing the morphia habit. Doses of an eighth of a 
grain, with the bicarbonate of soda and bismuth, will allay the mild attacks, 
but the very severe ones require the hypodermic injection of a quarter or often 
Jialf a grain. Antipyrin and antifebrin may be tried, but, as a rule, are quite 
ineffectual. In the milder "attacks Hoffman’s anodyne, or 20 or 30 drops of 
spirits of chloroform, or the spirits of camphor will give relief. Countcr- 
t irritation over the stomach with mustard or cantharides is often useful. 

When the stomach is irritable, the patient should be fed per rectum. 
He will sometimes retain food which is passed into the stomach through the 
tube, and Leube’s beef solution or milk may be given in this way. Cracked 
ice, chloroform, oxalate of cerium, bismuth, hydrocyanic acid, and ingluvin 
>fnay be tried. When haanorrhage occurs the patient should be put under 
the (influence of opium as rapidly as possible. No attempt should be made 
/<t9 f check tlie haemorrhage by administering medicines by the mouth; as the 
profuse bleeding is always from an eroded artery, frequently from one of 
considerable size, it is doubtful if acetate of lead, tannic and gallic acids,, and 
the usual remedies have the slightest influence. The essential point is to 
> give re st, which is best obtained by opium. Ergotin may be administered 
hypodermically in two-grain doses. Nothing should be given bv the mo uth 
except small quantities of ice. In profuse bleeding alligature may be applied 
around a leg, or a leg and arm. Not infrequently the loss of blood is so great 
that the patient faints. A fatal result is not, however, very common from 
haemorrhage. ^T ransfu sion,.direct froiu~artery. io vein by Crile’s method, may 
be necessary, or the;subcutaneous iufusioa_o£ saline solution. 

The patients usually recover rapidly from the haunorrhage and require 
i ron in full doses, which may, if necessary, be given hypodermically. 

Tou rgical i nterference is indicated: (1) In the chronic indurated ulcer. 
Experience has shown that after gastro-enterostomy the ulcer heals rapidly, 
and in some cases the ulcer itself may be located; (Jt> in jdl jeases whgaJtlie 
ulcer has caused mechanical interferences with, the passage of'the gastric con¬ 
tents; (3) ijutll cases associated with recurring hsemorrhages. In young girls 
the single severe attack of htematemesis may be a simple gastrorrhexis, or from 
a simple ulcer that heals readily, but in men severe hasmatemesis is almost 
always from the chronic ulcer. (4) In the perigastric adhesions after chronic 
ul cer oper ation’iajametimes helpful. 
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/In the present state of our knowledge it is not easy to determine tlio limits 
medical and surgical practice in the treatment of peptic ulcer. The old 
'statistics are not of much avail, since it is quite clear that scores of cases have 
beejl masquerading under the names of hyperchlorhydria, acid dyspepsia, and 
so forth. Tie simple non-indurated ulcer is, in the majority of cases, a medi- 
ca^disease. A chronic indurated form is best treated surgically. It is not 
•always easy to say when a given case ceases to be medical. Much will depend 
tin the technical skill available. Gastro-cntorostomy is not in all hands a sim¬ 
ple affair, and while the chronic ulcer is slow and hard to heal, and has many 
possibilities for evil, it is not a killing disease. 

V. CANCER OF THE STOMACH. 

Etiology.— Incidence. —In an analysis of 30,000 cases of cancer, W. II. 
Welch found the stomach involved in 21.4 per cent, this organ thus standing 
next to the uterus in order of frequency. Among 8,404 cases admitted to my 
wards, there were 150 cases of cancer of the stomach. There were 39 cases 
among the first 1,000 autopsies in the post-mortem room of the Johns Hopkins 
Hospital. The disease is more common in some countries. Figures indicate 
that cancer of the stomach, as of other organs, is increasing in frequency. 

Sax.—T. McOrao has analyzed 150 cases from my wards and found that 
there were 120 males and 21 females. Welch gives the ratio ns 5 to 4. 

Age. — ()r~i)ur 150 cases the ages were as follows: Between twenty and 
thirty, 6; from thirty to forty, 17; forty to fifty, 38; fifty to sixty, 49; sixty 
to seventy, 36; seventy to eighty, 1. Fifty-eight per cent occurred between 
the ages of forty and sixty. ()t the G cases occurring under tho thirtieth 
year) the youngest was twenty-two. Of the large number of cases analyzed 
by Welch, three-fourths occurred between the fortieth and seventieth years. 
Congenital cancer of the stomach has been described, and cases have been met 
with in children. 

Roes .—Among our 150 cases, 131 were white; 19 were negroes. 

Heredity. —Of the 150 cases in only 11 was there a positive history of 
cancer'uTIhe family. In some families, as the Bonapartes, the disease seems 
to prevail. In our scries a very much larger number—38—had a family 
history of tuberculosis. 

Previous Diseases, Habits, ele.-i A history .of dyspepsia was present in 
only 33 cases; of these, 17 had had attacks at intervals, 11 had had chronic 
.-stomach trouble, and 5 had had dyspepsia for one or two years before the 
symptoms of cancer developed. Napoleon, discussing this interesting point 
with his physician Aulommarehi, said that he had always had a stomach of 
iron and. felt no inconvenience until the onset of what proved to be jhis 
fatal illness. 

2 Alcoho l. —Seyenty-sevcn of our patients had used it regularly, 65 of these 
rfoderately (?), 8 excessively. Trauma. —Only one case gave a positive his¬ 
tory. In one case the cancer followed rapidly upon a blow on tho stomach, 
and the patient lost sixty pounds in weight in three months. - GasJnQ..JJlcer. 
—Four cases gave a history pointing to ulcer, but there was no instance of 
'ulcus carcinomatosum among the autopsies. . 

t Mental wor ry and strain wcrejjiven occasionally as causea jn tiig filness. 
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Morbid Anatomy. —The most common varieties of gastric cancer are the 
> adeno-carcinoma and therencephaloid or me dullary .car¬ 

cinoma ; next in frequency i sr- scirrho us, and then c olloid canc er. With 
reference to the situation of the tumor, Welch analyzed 1,300 cases, in 
which the distribution was as follows: Pyloric region. 791; LessfiLCurvature, 
148; cardia, 10-$; posterior wall, 68; the whole or greater part of the 
stomach, 61; multiple tumors, 45; greater curvature, 34; anterior wall, 30; 
fundus, 19. 

rid The medullary cancer occurs in soft masses, which i^olve all the coats 
of the stomach and usually ulcerate early. The tumor may form villous 
projections or cauliflower-like outgrowths. It is soft, grayish white in colQ.r, 
and contains much blood. Microscopically it shows a scanty stroma, cnclositfjj 
alveoli which contain irregular polyhedral and cylindrical enlist yj fl't|e cylin - 
drjsataM epithelioma may also form large irregular masses, hut the con¬ 
sistence is usually tinner, particularly at the edges of the cancerous .ulcers. 
Microscopically the section shows elongated tubular spaces tilled with col¬ 
umnar epithelium, and the intervening stroma is abundant. Cysts arc not 
uncommon in this form. - The_8cirrhoii8 variety is characterized by great hard¬ 
ness, due to the abundance of the stroma and the limited amount of alveolar 
structures. It is seen most frequently at the pylorus, where it is a common 
cause of stenosis. It may be combined with the medullary form. It may 
be diffuse, involving all parts of the organ, and leading to a condition which 
can not be recognized macroscopically from cirrhosis. This form has also 
been seen in the stomach secondary to cancer of the ovaries. In connection 
with the diffuse carcinomatosis there may be simultaneous involvement of tho 
small and large intestines, as in the three remarkable cases reported by Nut- 
tall and Emanuel. .. Thc..colloid cancer is peculiar in its wide-spread invasion 
of all the coats. It also spreads with greater frequency to the neighboring 
parts, and it occasionally causes extensive secondary growths of the same 
nature in other organs. The appearance on section is very distinctive, and 
even with tho naked eye large alveoli can be seen filled with the translucent 
colloid material. The. , term, alveolar cancer, is often applied to this form. 
Ulceration is not constantly present, and there are instances in which, with 
most extensive disease, digestion has been but slightly disturbed. There is a 
specimen in the Warren Museum, at the Harvard Medical School, of the most 
wide-spread colloid cancer, in which the stomach contained after death large 
pieces of undigested beef-steak. 

SggqNBABY Cancer of the Stomach. —Of 37 cases collected by Welch, 
17 were secondary to cancer of the breast. Among the first 1,000 autopsies at 
the Johns Hopkins Hospital there were 3 cases of secondary cancer. 

Changes in the Stomach. — Qanc er at the cardia is usually associated 
with wasting of the organ and reduction in its size. The oesophagus above the 
obstruction may be greatly dilated. On the other hand, annular cancer at 
the pylorus causes stenosis with great dilatation of the organ. In a few rare 
instances the pylorus has been extremely narrowed without any increase in 
the size of the stomach. ?, In diffuse scirrhous cancer the stomach may be very 
greatly thickened and contracted. It may be displaced or altered in shape 
by the weight of the tumor, particularly in cancer of the pylorus; in such 
cases it has been found in every region of the abdomen, and even in the true 
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pelvis. The mobility of the tumors is at times extraordinary and very de¬ 
finitive, and they may be pushed into the right hypochondrium or into the 
splenic region, entirely beneath the ribs. Adhesions very frequently occur, 
particularly to the colon, the liver, and the anterior abdominal wall. 

Secondary cancerous growths in other organs are very frequent, as shown 
by the following analysis by Welch of 1,574 cases: Metastasis occurred in the 
lymphatic glands in 551; in tho liver in 475; in the peritoneum, omentum, 
and intestine in 357; in the pancreas in 122; in the pleura and lung in !)8; 
in the spleen in 8n; in the brain and meninges in 9; in other parts in 92. 
The lymph-glands affected are usually those of the abdomen, but the cervical 
aijjl inguinal glands are not infrequently attacked, and give an important clue 
iift^-iagnosis. Secondary metastatic growths occur subcutaneously, either at 
the navel or beneath the skin in the vicinity, and are of great value in diagnosis. 
In one instance a patient with jaundice, which had developed somewhat sud¬ 
denly and was believed to be catarrhal, presented no signs of enlargement of 
the liver or tumor of the stomach, but a nodular body appeared at the navel, 
which on removal proved to be typical scirrhus. A second case in the ward 
at the same time, with an obscure doubtful tumor in the left hypochondrium, 
developed a painful nodular subcutaneous growth midway between the navel 
and the left margin of the ribs. 

Pekfokation. —In the extensive ulceration which occurs perforation of the 
stomach is not uncommon. It occurred into the peritonamm in 17 of the 507 
cases of cancer of the stomach collected by Brinton. In our series perforation 
is recorded in 4 cases. When adhesions form, the most extensive destruction 
of the walls may take place without perforation into the peritoneal cavity. 
In one instance which came under my observation a large portion of the left 
lobe of the liver lay within the stomach. Occasionally a gastro-cutaneous 
fistula is -established. Perforation may occur into the colon, the small bowel, 
the pleur a, the lung, or into tho pericardium. 

Symptoms. — IjoU.uI Carcinoma. —The cases are not very infrequent. There 
may be no symptoms pointing to the stomach, and the tumor may be discov¬ 
ered accidentally after death. In a second group the symptoms of carcinoma 
are present, not of the stomach, but of the liver or some other organ, or there 
are subcutaneous nodules, or, as in one of our oases, secondary masses on the 
ribs and vertebrae. In a third group, seen particularly in, elderly persons in 
institutions, there is gradual asthenia, without nausea, vomiting, or othor 
local symptoms. 

^rrrftfrni rif n —* A * the 150 cases in our series, 48 complained_oM Jilin » 
44 of dyspep sia. 21 pf vomiting, 13 of loss in, weight, 3 of difficulty in swallow¬ 
ing, 1 of tumor. In 7 the feature^ of onset suggested pernicious anaemia. 


In 37 cases there was aJiistory of sudden onset. ... . 

Sympto ms—L oss ofW eight .—Progressive emaciation is one o 
the most constant features of the disease. In 79 of our cases in which exac 
figures were taken: To 30 pounds, 32 cases; 30 to 50 pounds, 36 oases; M to 
GO pounds, 5 cases; 60 to 70 pounds, 4; over 70 pounds. 1; 100 P°™ ds - 8 ca8e 
of cancer at the cardiac end with obstruction to swallowing. ie oss in 
weight is not always progressive. We see increase in weight under three con- 
ditwtus: (o) Pjepet dieting, with treatment of the associated catarrh o e 
stomach; (6) in cases of cancer of the.pylorus-aftor relief of the dilatation 
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of the organ by lavage, etc.; (c) after a profound.mental impression. I have 
known a gain of ten pounds to follow the visit of an optimistic consultant. 
In Keen and D. D. Stewart’s case there was a gain of seventy pounds after 
an exploratory operation! 

Loss in strength is usually proportionate to the loss in weight. One sees 
sometimes remarkable vigor almost to the close, but this is exceptional. . 

Angimia is present in a large proportion of all cases, and with the emacia¬ 
tion gives the picture of cachexia. There is often a yellow or lemon tint of 
the skin. In 59 cases careful blood-counts were made, in 3 the red corpuscles 
were above 6,00(^1)00 per cubic millimetre. This occur^t in the concentrated 
condition of the blood in certain eases of cancer of the'pylorus with dilatation 
of the stomach. The average count in the 59 cases was 3,713,186 per cubic 
millimetre. In only 8 cases was the count below 2,000,000, and in none below 
1,000,000. The average of the luemoglobin was 44.9 per cent. In only 9 was 
it below 30 per cent. In 62 cases in which the leucocytes were counted there 
were only 18 cases in which they were above 12,000 per cubic millimetre; in 
only 3 eases wore they above 20,000. As mentioned, there were 7 cases in 
which the features of onset suggested a primary amemia. To this question 
we shall return under diagnosis. 

Among other general symptoms may be mentioned fcv£r, which was present 
at some time in 74 of our 150 cases. In only 13 of these did the temperature 
rise..above 101°. In 2 it was above 103°. Fifteen presented fairly constant 
elevation of temperature. Eight presented sudden rises. Two eases had 
chill, with elevation to 103° and 104°. Chills may be associated with sup¬ 
puration at the base of the cancer. 

Urin e .—There may bo no changes throughout; in 65 of our cases there 
were no alterations, in 36 albumin was found, and in 34 albumin with tube- 
casts. Glycosuria, peptonuria, and acetonuria have been described. Jndican 
IS. common. 

Qj ftlem a .—Swelling of the ankles is of frequent occurrence toward the 
close. In some cases there is even early a general anasarca, usually in com¬ 
bination with extreme anaimia. The cancer is usually overlooked. 

The bowels are often constipated. In only 12 cases in our series was. 
diarrhoea present. In 2 cases blood was passed per rectum. There are no 
special cardiac symptoms; the pulse becomes progressively weaker. Throm¬ 
bo sis of one femoral vein may occur or, as in one of our cases, wide-spread 
thrombosis in the superficial veins of the body. 

Symptoms on the part of the nervous system are rare; consciousness is 
often retained to the end. Coma may occur similar to that seen in diabetes 
and is believed to be due to an acid intoxication. » 

EmjnTins^ — Anorexia, loss of desire for food, is a fre¬ 

quent and valuable symptom, more constant perhaps than any other. Nausea 
is & striking feature in many cases; there is often a sudden repulsion at the 
sight of food. In exceptional cases the appetite is retained throughout. 

Vomiting may come on early, or only after the dyspepsia has persisted 
for some time. It occurred in 128 cases in our series. At first it is at long 
intervals, but subsequently it is more frequent, and may recur several times 
in the day. There are cases in which it comes on in paroxysms and then 
subsides; in other cases, it sets in early, persists with great violence, aud 
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may cause a fatal termination within a few weeks. Vomiting is more fre¬ 
quent when the cancer involves the orifices, particularly the pylorus, in 
which case it is usually delayed for an hour or more after taking the food. 
When the cardiac oriliee is involved it may follow at a shorter interval. 
Extensive “disease of the fuudus or of the anterior or posterior wall may 
be present without the occurrence of vomiting. The food is'sometimes very 
little changed, even after it has remained in the stomach for twenty-four 
hours. 

UjBltiorrkage occurred in 30 of our 150 cases; in 32 the Jblood.was dark 
a nd altered , in 3 it was bright red. Jn 2 eases vomiting of blood was the 
first symptom. The bleeding is rarely profuse; more commonly there is 
slight oozing, and the blood is mixed with, or altered by the secretions, and, 
when vomited, the material is dark brown or black, the so-called “ colfee- 
g round'” vo mit. The blood can be recognized by the microscope as shadows 
of the red "blood-corpuscles and irregular masses of altered blood pigment. 
In cases of doubt the spectroscope may be employed or liamiin crystals 
obtained. 

Pain, an early and important symptom, was present in 130 of our cases. 
It is very variable in situation, and while most common in the epigastrium, 
it may be referred to the shoulders, the back, or the loins. Tho pain is de¬ 
scribed as dragging, burning, or gnawing in character, and very rarely occurs 
in severe paroxysms of gastralgia, as in gastric ulcer. As a rule, the paiu is 
aggravated by taking food. There is usually marked tenderness on pressure 
in the epigastric region. The areas of skin tenderness are referred, as Head 
has shown, to the region between the nipple and the umbilicus in front and 
behind from the fifth to the twelfth thoracic spine. 

Examination of the Stomach Contents. —The vomitus in suspected 
cases should be carefully studied, particularly as to quantity and character 
of ingredients. Large amounts brought up at intervals of a few days, with 
the appearances already described, are characteristic of dilatation of the 
stomach. Some of the material should be spread in a large glass plate and 
any suspicious portions picked out for examination.! Bacteria in large num¬ 
bers occur, one, the Opplcr-Boas bacillus—an unusually long non-mobile form 
—is supposed to be of diagnostic value, and to be largely responsible for the 
formation of lactic acid. The yeast fungus is very commonly found," sarein® 
loss frequently than in dilatation from stricture. Blood is a most important 
ingredient; the persistent presence microscopically of red corpuscles in the 
early morning washings is always very suspicious. Ijater, when coffee-ground 
vomiting takes place, the macroscopic evidence is sufficient. In cases of doubt 
the spectroscope may be used or the test made for h®min crystals. I ragments 
of the new growth may be vomited or may appear in the washings. Positive 
evidence of cancer may be obtained from them. . . 

Examination of the Test Breakfast —*The Ewald test meal, consisting 
of a slice of stale bread and a large cup of weak tea without cream or sugar, 
is given at 7 a. m. and withdrawn at 8 a. m. iThe Boas test meal, consisting 
of a gruel made of a tablespoonful of oatmeal flour In a litre of water, is 
used in the estimation of lactic acid. As an outcome of the enormous nuni- 
ter of observations made of late years, it may be said that free “Cl is absent 
in a large proportion of all cases of cancer of the stomach. Of 94 cases in 
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which the contents were examined in 84 free HC1 was absent. In 5 un¬ 
doubted eases the reaction was good; in 2 of these the history suggested 
previous ulcer. HC1 may be absent in chronic gastritis and in atropJjXfif J,lie 
gastric mucosa. The presence of lactic acid after Boas’ test meal is regarded 
\ as a valuable sign. 

1’hystc \l Examination.— Inspection .—After a preliminary survey, em¬ 
bracing the faeies, state of nutrition, etc., particular direction is givon to the 
abdomen. Ail all-important matter is to have the patient in a good light. 
Fulness in the epigastric region, inequality in the infracostal grooves, the 
existence of peristalsis, a wide area of aortic pulsation, the presence of sub¬ 
cutaneous nodules or small masses about the navel, and, lastly, a well-defined 
tumor mass—these, together or singly, may be seen on careful inspection. 
I can not emphasize too strongly the value of this method of examination. 
In. .62 of the 150 cases a positive tumor could be seen. Ip 52 the tumor 
descended with inspiration; iiu.36 peristalsis was visible; in 3 cases move¬ 
ments were visible in the tumor itself. In 10 cases with visible peristalsis 
no tumor was seen, but could be felt on palpation. Inflation with carbonie- 
gcid.gas may be tried, except when haemorrhage has been profuse or the cancer 
is very extensive. The dilatation often renders evident the peristalsis or mnv 
bring a tumor into view. The presence of subcutaneous and umbilical nodules 
is sometimes a very great help. They were found in 5 of our series: Pal/m- 
jion .—In 115 cases a tumor could be felt; in 48 in the epigastric regfon, in 
25 in the umbilical, in 18 in the left hypochondriac, in 17 in the right hypo¬ 
chondriac region, while in 7 cases a mass descended in deep inspiration from 
beneath the left costal margin. These figures illustrate in how large a propor- 
.Ttion of the cases the tumor is in evidence. In rare cases examination in the 
knee-elbow position is of value. Mobility in gastric tumor is a point of much 
importance. Fijst, the change with respiration, already referred to; a mass 
may descend 3 or 4 inches in deep inspiration; second ly, the communicated 
pulsation from the aorta, which is often in its extent suggestive; thirdly, the 
intrinsic movements in the hypertrophied muscularis in the neighborhood 
of the cancer. This may give a remarkable character to the mass, causing 
it to "appear and disappear, lifting the abdominal wall in the epigastric region; 
and, fourthly, mechanical movements, with inflation, with change of posture, 
or communicated with the hand. Tumors of the pylorus are the most mov¬ 
able, and in extreme cases can be displaced to either hypochondrium or pushed 
far - down below the navel (see illustrative cases in my Lectures on the Diag¬ 
nosis of Abdominal Tumors). Pain on- palpation -is.common; the mass is 
usually, fund, sometimes nodular. Gas can at times be felt gurgling through 
the tumor at the pyloric region. 

Permission gives less important indications—the note over a tumor is 
rarely flat, more often a flatjympany. Auscultation may reveal the gurgling 
through the pylorus; sometimes a systolic bruit is transmitted from the aorta, 
and when a local peritonitis exists a friction may be heard. 

Complications. — Secondary, gwifths are common. In 44 autopsies in our 
series there were metastases in 38; in 29 the lymph-glands were involved; 
in 23 the liver, in 11 the peritonteum, in 8 the pancreas, in 8 the bowel, in 
4 the lung, in 3 the pleura, in 4 the kidneys, and in 2 the spleen. In 8 no 
deposits were found. 
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Perfora tion may lead to peritonitis, but in 3 of our 4 eases there was no 
general involvement. Cancerous ascites is not very uncommon. Dock has 
called attention to the value of the examination of the fluid in such cases 
as a help to diagnosis. The cells show mitoses and are very characteristic. 
S fwxpdary punnor of. the liver is very common; the enlargement may lie very 
great, and such cases are not infrequently mistaken for primary cancer of 
the organ. Involvement of the lyrriph-glands may give valuable indications. 
The re may bg early enlargement of a gland at the posterior border of the 
l oft stemo -cleido-mustoid muscle; later adjacent glands may become alfoeled. 
This occurs also in uterine cancer. According to Williams, Troisier was the 
first to describe this condition, which must not bo confounded with the 
pseudo-lipome siis-claviculairr of Verncuil. 

A very ■remarkable picture is presented when the cancer sloughs or be¬ 
comes gangrenous; the vomitus lias a foul odor, often of a penetrating nature, 
to be perceived throughout the room. In cases in which the ulcer perforates 
the colon, the vomiting may he focal. I have, however, met with the focal 
odor in a case with incessant vomiting; there was no perforation of the colon 


at autopsy. 

Course. —While usually, chronic and lasting from a year to eighteen 
months, acule cancer of the stomach is by no means infrequent. Of the 09 
eases in which we could determine accurately the duration, IS lasted under 
three months, 10 from three to six months, 14 from six to twelve months— 
a total of 45 under one year. Four cases lasted for two years or over. One 
case lived for at least two years and a half. 

Diagnosis.—In 115 of our 150 cases a tumor existed, and with this the 
recognition is rarely in doubt. I’ractically the chief difficulty is in those cases 
which present gastric symptoms or auamiiu, or both, without the presence 
of tumor. In the one a chronic gastritis is suspected; in the other a primary 
anaimiaA In chronic gastritis the history of long-standing dyspepsia, the ab¬ 
sence of cachexia, ttic absence o! lactic acid in the lest meal, and the less 
striking bfood changes arc the important points for consideration. The cases 
with grave on cv mid without tumor oiler the greatest difficulty. I ho blood- 
count is rarely so low as in pernicious anamna, a point on which h. 1. Homy 
has laid special stress. In only 3 ot our 59 cases with careful blood exami¬ 
nation was the number below 2.000.000 per cubic millimetre.The lower 
color index, as in sccondanfmmumia, the absence of mcgalobhists, and (a leuco- 
cytosis speak for cancer. Some lay stress on the differential count of the 
leucocytes, but there is not evidence enough to enable us to speak positively 
on this point. The digestion lcueocytosis might he a help in some eases. 
The chemical findings nre of greater value, j, The constant presence of lactic 
acid and the absence of 11C1 have iu several of our cases suggested the diag¬ 
nosis of cancer, which has been verified later on by the development of a 


rumor. 

• From ulcer of the stgjnach malignant disease is, as a rule, readily recog¬ 
nized. The ulcus carcinomatosuin usually presents a well-marked history of 
nicer for years. Hemmcter has given a good account of this rare condition 
in his recent work on the stomach. The greatest difficulty is offend when 
there is ulcer with tumor due to cicatricial contraction about the pylorus. In 
3 such cases we mistook the mass for cancer, and even at operation it may 
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(as in one of them) be impossible to say whether a neoplasm is present.. 
The persistent hyperchlorbydria is the most important single feature „gf..ujper,' 
and, taken with the gastralgic attacks and the haemorrhages, rarely leave <|pubt 
as to the condition. 

Nowadays, when exploratory laparotomy may be advised with such safety, 
the surgeon oftfn makes the diagnosis. 

The practitioner should recognize the fact that there are cases of cancer, 
of the stomach in which a positive diagnosis can not be reached for weeks 
or months by any known means at our command. 

Treatment.—In early surgical treatment lies’ the only hope, but there is 
great difficulty in the diagnosis, and it would be absurd to suggest operation in 
every case of dyspepsia of three months’ standing in persons above forty years 
of age. Operated upon early, complete removal is sometimes possible. In a 
majority of cases the operation is only palliative. ‘ In suitable cases early explo¬ 
ration should be ad\ised; the operation per sc is sometimes beneficial and the 
patient is rarely the worse for it. The diet should consist of readily digested 
substances of all sorts. Many patients do best on milk alone. Washing out 
the stomach, which may be done with a soft tube without any risk, is par¬ 
ticularly advantageous when there is obstruction at the pylorus, and is by 
far the most satisfactory means of combating the vomiting. The excessi\e 
fermentation is also best treated by lavage. When the pain becomes severe, 
particularly if it disturbs the rest at night, morphia must be given. One- 
eighth of a grain, combined with carbonate of soda (gr. v), bismuth (gr. 
v-x), usually gives prompt relief, and the dose does not always require to be 
increased. Creasote (TTL j-ij) and carbolic acid are very useful. The bleed¬ 
ing in gastric cancer is rarely amenable to treatment. 

Other Forms of Tumor.— Non-cancerous tumors of the stomach rarely 
cause inconvenience. Polypi (polyadenomata) are common and they may 
be numerous; as many as 150 have been reported in one case. There is a 
form in which the adenoma exists as an extensive area slightly raised above 
the level of the mucosa— pohjadrnome e.n nappe of the French. II. 15. An¬ 
derson has described a case of remarkable multiple cysts in the walls of the 
stomac h and small intestine. Sarcomata are very rare. Fibromata and 
lipomata have been described. 

Foreign bodies occasionally produce remarkable tumors of the stomach. 
The most extraordinary is the hair tumor, of which there are 16 cases in the 
literature. The cases occur in hysterical women who have been in the habit 
of eating their own hair. A specimen in the medical museum of McGdl 
“University is in two sections, which form an exact mould of the stomach. 
The tumors are large, very puzzling, and arc usually mistaken for cancer. 
Of 1 cases operated upon, 6 recovered; in 9 cases the condition was found 
post mortem (Schultcn). 

VL HYPERTROPHIC STEATOSIS OF THE PYLORUS. 

1. In Adults. —Microscopically, the condition is found to be very largely 
hypertrophy of the muscularis and submucosa of the pylorus. It was well 
described by the older writers. Tlia symptoms are those of dilatation #f the 
stomach. The condition has been fully discussed by Boas (Archiv fur Vcr 
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dauungskrankhciten, Bd. 4, I), who reports two interesting eases with suc- 
Tcessful gastr o-entcrostoniy. The question is whether some of these eases may 
n nft fr pjtTly liiTrongeniliil. as there have been instanees reported in girls as 
earlj’ as the twelfth and sixteenth years. 

2. Congenital. —First deseribed in 1897 by Jolm Thomson, of Edinburgh, 
nmch attention has been paid to this eondition, which seen* very common. 
,£ 31 reports 20 cases (1905). 

D In some cases a true hyperplasia exists, but in others, ns Thomson holds, 
sp&smodic contraction is the important factor. The diagnosis is easy—visible 
^peristalsis and palpable tumor. 

An extraordinary number of cases have been reported within the past few 
years, and of 33 operated upon 17 have recovered (t'logg, November, 1901). 
Dieting, nasal feeding, and lavage should be tried before operation. In the 
case of a bottle-fed baby, a wet-nurse should be obtained. 

VII. HEMORRHAGE FROM THE STOMACH. 

(Heamatemesia.) 

Etiology. — Ga&trorrkagia, as this symptom is called, may result from 
many conditions, local or general. 1. In local disease: (a) cancer; (b) ulcer; 
(c) disease of the blood-vessels, such as miliary aneurisms and occasionally 
varicose veins; ( d ) acute congestion, as in gastritis, and possibly in vicarious 
hcemorrhage; (e) following operations in the abdomen, particularly when 
the omentum .is wounded, erosions of the gastric mucosa may occur, from 
which limmorrhage takes place. Many cases have followed operation for 
appendicitis. It is a very fatal complication, as it is usually associated with 
peritonitis (Richardson). 

2. Passive congestion due to obstruction in the portal system. This may 
be either (a) hepatic, as in cirrhosis of the liver, thrombosis of. the portal 
vein or pressure upon the portal vein by tumor, and secondarily in cases 
of chronic disease of the heart and lungs; (5) splenic. Gastrorrhagia is by 
no means an uncommon symptom in enlarged spleen, and is explained by the 
intimate relations which exist between the vasa brevia and the splenic cir¬ 
culation. 

3. Toxi c: (a) The poisons of the speciic fevers, small-pox, measles, yellow 
fever; (6) poisons of unknown origin, as in acute yellow atrophy and in 
purpura; (c) phosphorus. 

'47 Traumatism: (a) Mechanical injuries, such as blows and wounds, and 
occasionally by the stomach-tulm; (5) the result of severe corrosive poisons. 

5. Certain constitutional diseases: (a) Hemophilia; (5) profound ane¬ 
mias, whether idiopathic or due to splenic enlargements or to malaria, (c) 
cholae mia. 

6. In certain nervous affections, particularly hysteria, and occasionally 

in progressive paralysis of the insane and epilepsy. _ 

7. The blood may. not always come primarily from the stomach. X us 
it may belong to’the'nose or the pharynx. In hemoptysis some of the b ood 
may And its way into the stomach. Again, in bleeding from the oesophagus 
blood may trickle into the stomach, from which it is ejected. This occurs 
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in the case of rapture of aneurism and of the oesophageal varices. A child 
may draw blood with the milk from the mother’s breast even in considerable 
quantities and then vomit it. 

8. Qaakoataxis.—Under this name Hale White describes cases of haemor¬ 
rhage from the stomach in young girls without any lesion of the mucosa. 
They are often jnistaken for ulcer. He has collected 29 cases. 

9. Miscellaneous causes: A neur ism of .the. aorta or of its branches may 
rupture into the stomach. There are instances in which a patient has vom¬ 
ited blood once without ever having a recurrence or without developing 
symptoms pointing to disease of the stomach. 

In new-born infants hiematcmcsis may occur alone or in connection with 
bleeding from other mucous membranes. 

In medica l- practice, haemorrhage from the stomach occurs most fre¬ 
quently in connection with cirrhosis of the liver and ulcer of the stomach. 

Morbid Anatomy. —When death has occurred from the hmmatemesis there 
are signs of intense anaemia. The lesion is evident in cancer and in ulcer of 
the stomach. It is to lie borne in mind that fatal haemorrhage may come 
from a small miliary aneurism communicating with the surface by a pin¬ 
hole perforation, or the bleeding may be due to the rupture of a submucous 
vein and the erosion in the mucosa may he small and readily overlooked. 
It may require a careful and prolonged search to avoid overlooking such 
lesions. In the large group associated with portal obstruction, whether due- 
to hepatic or splenic disease, the mucosa is usually pale, smooth, and shows 
no trace of any lesion. In cirrhosis, fatal by hemorrhage, one may some¬ 
times search in vain for any focal lesion to account for the gastrorrhagia, and 
we must conclude that it is possible for even the most profuse bleeding to 
occur by diapedcsis. The stomach may be distended with blood and yet the 
source of the haemorrhage be not apparent either in the stomach or in the 
portal system. In such eases the oesophagus should be examined, as the bleed¬ 
ing may come from that source. In toxic cases there are invariably haemor- 
rhages in the mucous membrane itself. 

Symptoms. —In rare instances fatal syn cope may occur without any vom¬ 
iting. In a case of the kind, in which the woman had fallen over and died 
in a few minutes, the stomach contained between three and four pounds of 
blood. The sudden profuse bleedings rapidly lead to profound aniEmin 
When due to ulcer or cirrhosis the bleeding usually recurs for several days 
Fatal hemorrhage from the stomach is met with in ujeer, cirrhosis, enlarge¬ 
ment of,the spleen, and in instances in which nn aneurism ruptures into the 
stomach or oesophagus. Gastrorrhagia may occur in splenic ana'mia or in 
leukamiia before the condition has aroused attention. 

The vomited -blood may be fluid or clotted; it is usually dark in color, 
but in the basin the outer part rapidly becomes red from the action of the 
air. The longer blood remains, in the stomach the more altered is it when 
ejected. 

The amount of blood lost is very variable, and in the course of a day the 
patient may bring up three or four pounds, or even more. In a case under 
the care of George Ross, in the Montreal General Hospital, the patient lost 
daring seven days ten pounds, by measurement, of blood. The usual symp¬ 
toms of anaemia develop rapidly, and there may be sli ght feve r, and subse- 
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quently ( Bdema may o ccur. Syncop e, convulsions, and occasionally hemiplegia 
oexA# after veryprof use hsemorrhage. Blindness may follow, the result either 
of thipmbosis of the retinal arteries or veins, or an acute degeneration of the 
ganglion cells of the retina. 

Diagnosis. —In a majority of instances there is no question as to the 
origin of the blood. Occasionally it is difficult, particularly if the case has 
not been seen during the attack. Examination of the vomit readily deter¬ 
mines whether blood is present or not. The materials vomited may be stained 
by wine, the juice of strawberries, raspberries, or cranberries, which give a 
color very closely resembling that of fresh blood, while iron and bismuth 
and bile may produce the blackish color of altered blood. In such cases the 
microscope will show clearly the presence of the shadowy outlines of the red 
blood-corpuscles, and, if necessary, spectroscopic and chemical tests may be 
applied. 

Deception is sometimes practised by hysterical patients, who swallow and 
then vomit blood or colored liquids. With a little care such cases can usually 
be detected. The cases must be excluded in which the blood passes from the 
nose br pharynx, or in which infants swallow it with the milk. 

There is not often difficulty in distinguishing between hamioptysis and 
haematemesis, though the coughing and the vomiting are not, infrequently 
combined. Tho following are points to be borne in mind in the diagnosis: 


ttSMATEMESIS. 

1. Previous history points to gas¬ 
tric, hepatic, or splenic disease. 

2. The blood is brought up by 
vomiting, prior to which the patient 
may experience a feeling of giddiness 
or faintness. 

3. The blood is usually clotted, 
mixed with particles of food, and has 
an acid reaction. It may be dark, 
grumous, and fluid. 

4. Subsequent to the attack the 
patient passes tarry stools, and signs 
of disease of the abdominal viscera 
may be detected. 


HA5MOPTTBIS. 

1. Cough or signs of some pul¬ 
monary or cardiac disease precedes, 
in many cases, the haBmorrhage. 

2. The blood is coughed up, and 
is usually preceded by a sensation of 
tickling in the throat. If vomiting 
occurs, it follows the coughing. 

3. The blood is frothy, bright red 
in color, alkaline in reaction. If 
clotted, rarely in such large coagula, 
and muco-pus may be mixed with it. 

4. The cough persists, physical 
signs of local disease in the chest 
may usually bo detected, and the 
sputa may be blood-stained for many 
days. 


Prognosis. —Except in the case of rupture of an aneurism or of large 
veins, hamatemesis rarely proves fatal. In my experience death has followed 
more frequently in cases of cirrhosis and splenic enlargement than in ulcer 
or cancer. In ulcer it is to be remembered that in the chronic haemorrhagic 
form the bleeding may recur for years. The treatment of haimatemeais is 
considered under gastric ulcer. 
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Vm. NEUROSES OF THE STOMACH. 

(Nervous Dyspepsia.) 

The studies-of Leube, Ewald, Oscr, Bosenbach, and many others have 
shown that jKXiQUsf unctional disturbances of the stomach may occur-without 
any discoverable anatomical basis. The cases are njfit.with most frequently 
in those who have either inherited a nervous constitution or who have gradu¬ 
ally, through indiscretions, brought about a condition of nervous prostration, 
Not infrequently, however, the gastric symptoms stand so far in the fore¬ 
ground that the general neuropathic character of the patient quite escapes 
notice. Sometimes the gastric manifestations have apparently a reflex origin 
depending on organic disturbances in remote parts of the body. 

The nervous derangements of the stomach may be divided .into motor, 
secretory, and sensory neuroses. These disturbances rarely occur singly; they 
are usually met with in combined forms. The clinical picture resulting from; 
such a complex of gastric neuroses is known as nervous dyspepsia. 'As Leulic 
has pointed out, the sensory disturbances usually pTay the more important part. 

The .sufferer from nervous dyspepsia presents a varying picture. All 
grades occur, from the emaciated skeleton-like patient with anorexia nervosa 
to the well-nourished, healthy-looking, frcsh-complexioned individual whose 
only complaint is distress and uneasiness after eating. 1 have followed 
Biegcl’s classification. 

I. Kotor Neuroses. — (a) Hypkekxnesis ob Supeumotility.—A n increase 
in the normal motor activity of the stomach results in too early a discharge 
of the ingesta into the intestine. It is more commonly a secondary neurosis 
dependent upon, superacidity or gupersecretion of the gastric juice; but it 
may occur primarily) possibly from reflex causes. The. diagnosis is to he 
reached only by means of the stomach-tube. It gives rise to no characteristic 
clinical symptoms. 

(6) Peristaltic -Unrest. —This condition, as described by Kussmaul, is 
an extremely common and distressing symptom, in neurasthenia. Shortly 
after eating the peristaltic movements of the stomach are increased, and 
horhorvgmi and gurgling may be heard, even at a distance. The subjective 
sensations are most annoying, and it would appear as if in the hyperaesthqlii 
condition of the nervous system the/patient felt normal peristalsis, just as ii 
these states the usual beating of the heart may be perceptible to him. ^ 
further analogy is afforded by the fact that emotion .increases this peristalsis 
It may extend to the intestines, particularly to the duodenum, and on. palpn 
tion over this region the gurgling is most marked. The movement may 1> 
anti-peristalsis, in which the wave passes from right to left, a condition whirl 
may also extend to the intestines. There arc cases on record in which color© 
enemata or even scybala have been discharged from the mouth. 

(c) Nervous Eructations. — Aerophagia .—In this condition sesere attack 
of-itoky eructations, following one another often in rapid succession, occut 
Whemiolent they last for hours, or days. At other times they occur in pan" 
yams, depending often upon mental excitement. They are more common! 
observqjl inf hysterical women and neurasthenics , but also, not infrequent!; 
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in child ren. The hysterical nature of the affection is sometimes testified 
to by the occurrence, especially in children, of several instances iu one. 
household. 

The ex pelled gas in these cases is atmospheric air, which is swallowed or 
aspirated from without. Sometimes the whole process may j be clearly ob- 
serred, but in other instances the act of swallowing may be almost or quite 
imperceptible. Bouverct considers the condition due to a spasm of the phar¬ 
ynx which causes involuntary swallowing. Oser has suggested that the air 
may enter by aspiration, the stomach acting like an elastic rubber bag which 
vtends to fill again after the air is expressed. It is quite possible that in some 
instances the eructations consist of gas which has never actually reached the 
stomach, but is brought up from the oesophagus. 

(d) Nervous Vomiting.— A condition which is not associated with ana- 
tomietd changes in the stomach or with any state of the contents, but is due 
to nervous influences acting either directly or indirectly upon the centres 


residing over the act of vomiting. The patients are, as a rule,-women— 
sually blunettes—and the subject of more or less marked hysterical mani¬ 
festations. | A special feature of this form is the absence of the preliminary 
nausea and of the straining efforts of the ordinary act of vomiting. It is 
rather a regurgitation, and without visible effort and without gagging the 
mouth is filled with the contents of the stomach, wliicli are then spat out. 
It comes on, as a rule, after eating, but may occur at irregular intervals. In 
some cases the nutrition is not, impaired, a feature which may give a clew to 
the true nature of the disease,'as there may be no other hysterical manifesta¬ 
tion present. As noted by Tuckwell, it may occur in children, and Edsall 
i suggests that this recurring vomiting is an acid intoxication, as in some cases 
| acetone and diacctic acid have been found in the urine. Treatment with full 
loses of 20 grains of bicarbonate of soda every two hours has been found to 
relieve it. Nervous vomiting may be a very serious condition. We have had 
it least two fatal eases. In some instances, after persisting for weeks or months 
at home the patient gels well in a few days in hospital. In other instances tho 
course is protracted, and the cases are among the most trying we are calk'd 
upon to treat. 

A type of vomiting is that associated with certain diseases of the nervous 
system—particularly locomotor ataxia—forming part of the gastric crises. 
Leyden has reported cases of primary periodic vomiting, which lie regards 
as a neurosis. 

(e) T fenCT HTtny; Meuycismus. —In this remarkable and rare condition 
the patients regurgitate and chew the cud like ruminants. , It occurs in neuras¬ 
thenic ot^ hyste rical [ve rsons, epileptics, and idiots. In some patients it is 
hereditary. There is an instance in which a governess taught it to two chil¬ 
dren. The habit may persist for years, and does not necessarily impair the 

health. t . . 

(f) Spasm op THE Cardia.—S pasmodic, usually painful contraction o 
the circular muscle fibres at the cardiac orifice may' follow the introduction 

or the!} taking of too hot or too cold food, ^t-may 
an hysterical and Neurasthenic individuals, especially 
om, if.it be combined with pyloric spasm, it may 
distention —“ pneumatosis.” Here the spasm may 


ef a soun d,’ifrnstv eating, 
QSfi K.in tetanu s and also' 
in ajt~fl~wfttiflyers, in wh 
result in painfu l jjastric 
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be of considerable duration. The condition is rare and practically not of 
much moment. 

(?) fSji'OJUC.Sfci.SM.—This is usually a secondary occurrence, following 
superacidity, ^upersecretion^ulccr, or^the introduction into the stomach qf .. 
irritating substances. The spasm often causes pain in the region of the . 
pylorus and inireased gastric peristalsis. In cases where the spasm is com¬ 
bined with superacidity nnd supersccretion marked dilatation with atony may ' 
follow; it is questionable, however, whether a primary nervous pyloric spasm 
ever gives rise to serious results. 

(h) Atony of the Stomach. —Motor insufficiency of the stomach is gen- 
erally/due to injudicious feeding ,#0 organic disease of the stomach itself, or 
, to general wasting processes. Tn some otherwise normal individuals of neu¬ 
rotic temperaments an atony may, however, occur which possibly deserves to 
be classed among the neuroses. The symptoms are usually those of a moderate 
dilatation, and are often associated with marked sensory disturbances—feel¬ 
ings of weight and pressure, distention, eructations, and so forth. 

Great care must be taken in the diagnosis to rule out all other possible 
causes. 

(t) INSUFFICIENCY OB INCONTINENCE OF THE PYLOBUS. —This condition 

was described first by de S6r6 and later by Ebstein. It may be recognized by 
the rapid passing of gas from the stomach into the bowel on attempts at 
inflation of the former, as well as by the presence of bile and intestinal con¬ 
tents in the stomach. There are no distinctive clinical symptoms. 

(;) Insufficiency of the Cahdia. —This condition is only recognized by 
the occurrence of eructations or. in rumination. 

II. Secretory Neuroses. —(a) Hxpebacidity ; Supebacidity; Hypeii- 
CHLOBHYDBIA.—Nervous dyspepsia with hyperacidity of the gastric juice- 
The symptoms depend upon the secretion of an abnormally acid gastric juice 
at the time of digestion. This is a common form of dyspepsia in young ami 
neurotic .individuals. Oswald has pointed out its remarkable frequency m 
chlorotic girls. The symptoms are very variable. They do not, as a rule, 
immediately follow the ingestion of food, but occur one to three hours later, 
at the height of digestion. There is a sense of weight and pressure, some- 
3 times..of burning in the epigastrium, commonly associated withtacid_8Qietn- 
tions. If vomiting .occurs, the pain is relieved. The patient is usually rela¬ 
tively well nourished, and the appetite is often good, though the sufferer may 
be afraid to eat on account of the anticipated pain. Its association with ulcer 
has been referred to. There is commonly constipation. 

(6) Sdpebsecreiion, Intebmittent and Continuous. —This is.a form 
of.dyspepsia which has been long recognized, but of late has been specially 
studied by Reichmann and others. The increased flow of the gastric juice 
may be intermittent or continuous. The secretion under such circumstances 
is usually auperacid, though this is not always the case. The periodical form 
—the gastroxynsis of Rossbach—may be quite independent of the time of 
digestion. Great quantities of highly acid gastric juice may be secreted in 
a very small spade of time. Such cases are rare, and are especially associated 
either with profound neurasthenia or with locomotor ataxia. The attack may 
last for several days. It usually sets in with a gnawing,- v unplfiasant. sensat ion 
, in the stomach, severe headache, and shortly after the patientv vamiljuuiear, 



DISEASES OF THE STOMACH. 


493 


watery secretion, of such acidity that the throat is irritated and made raw and 
sore. Ab mentioned, the attacks may be quite independent of food. Con - 
li nttow suversecreti on is more common. The constant presence o£ fluid in 
the stomach, together with the pyloric spasm, which commonly results from 
we irritation of the ovcracid gastric juice, are followed by a more or less 
J^tfiasiie.-dilatation. ^Digestion of the starches is retarded* and there are 
jiflnetations of acid fluid and gastric distress. This secretion of highly acid 
jABtric juice may continue when the stomach is free from food. In these 
r^ases {tain, burning acid eructations, and even vomiting, occurring during the 
night .aid. early in the morning, are rather characteristic. 

( c ) Nervous Subaoidity or Ixacidity; Achylia Gastiuoa Nervosa.— 
Lack of the normal amount of acid is found in chronic catarrh, and particu¬ 
larly in canc er. As Leubo bus shown, a reduction in the normal amount of 
acid may exist wjtli the most pronounced symptoms of nervous dysj^psia and 
yet the.stomach "frill be free from food within the regular time. A condition 
in which free acid is absent in the gastric juice may occur»ijj..canccr,jn ex- 
trejnejclerosis of the mucous membrane, as a nervous manifestation of hysteria, 
and occasionally of tabes. In most of these cases, though then* he no free 
acid, yet the other digestive ferments— pepsin and the curdling ferments— 
or their zymogens are to be demonstrated in the gastric juice. There may, 
however, be a complete absence of the gastric secretion. To these, cases Ein- 
hom has given the name of achylia gastrica . This condition was at first 
thought to occur only in eases of total atrophy of the gastric mucosa, but 
recent observations have shown that it may occur as a neurosis. Tn a case 
of Einhom’s the gastric secretions returned after five years of total achylia 
gastrica . 

The symptoms of subaciditv, or even of achylia gastrica , vary greatly in 
intensity; they may be almost or quite absent in cases of advanced atrophy of 
the mucosa, and, as a rule, are not marked so long as the motor activity 
of the stomach remains good. If atony, however, occur and abnormal fer¬ 
mentative processes arise, severe gastric and intestinal symptoms may follqw. 
In the cases associated with hysteria and neurasthenia, even though the food 
may be well taken care of by the intestines, there are very commonly grave 
sensory disturbances in the region of the stomach, in addition to the general 
nervous symptoms. 

III. Sensory Neuroses. — ( a ) llYPEiUismESiA.—In this condition the pa¬ 
tients complain of|fulness,..pressure,^weight t, burning, and-so-forth, during 
digestion, just such symptoms as accompany a variety of organic diseases of 
the stomach, and yet in all other respects the gastric functions appear quite 
normal. Sometimes these distressing sensations are present even when the 
stomach-is-empty. These symptoms are usually associated with other mani¬ 
festations of hysteria and neurasthenia. The pain often follows particular 
articles of food. An hysterical patient may apparently suffer excruciating pain 
after taking the smallest amount of food of any sort, while anything pre¬ 
scribed as a medicine may be well borne. In severe cases the patient may be 
reduced to an extreme degree bv starvation. 

(6) Gastralgia; Gastrodynia. —Severe pains in the epigastrium, parox¬ 
ysmal in character, occur (1) as a manifestation of a functional neurosis, in- 
dependent of organic disease, and usually associated with other nervous symp- 
i • 
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toms (it is this form which will here be described); (8) in.chrome 4iseas«r*i| 
of the nervous system, forming the so-called gastric crises; and (3) in organic ' 
disease of the stomach, such as ulcer or cancer. ? 

The functional neurosis occurs-chiefly in women, very commonly in con- 
nection with disturbed menstrual function or with pronounced hysterical symp¬ 
toms. The affection may set in as early as puberty, but it is more common at 
the menopause. Anaemic, constipated women who have worries and anxieties 
at home are most prone to the affection. It is more frequent in brunettes than 
in blondes. Attacks of it sometimes occur in robust, healthy men. More 
often it is only one feature in a condition of general neurasthenia or a mani¬ 
festation of that form of nervous dyspepsia in which the gastric juice or 
hydrochloric acid is secreted in excess. I am very sceptical as to the existence 
e£-a~gaatralgia_of purely malarial origin. 

The.symptoms are very characteristic; the/patient is suddenly seized with 
agonizing pains in the epigastrium, which pass toward the back and around 
the lower ribs. <The attack is usually independent of the taking of food, and 
may recur at definite intervals, a periodicity which has given rise to the sup¬ 
position in some cases that, the affbetion is due to malaria. 1 The most marked 
periodicity, however, may be in the gastralgic attacks of ulcer. ^They fre¬ 
quently come on at night. -Vomiting is rare; more commonly thqrtaking of 
food relieves the pain. To this, however, there are striking exceptions. 7Pres¬ 
sure upon the epigastrium commonly gives relief, but deep pressure may lie 
painful. It seems scarcely necessary to separate the forms, as some have done, ■ 
into irritative and depressive, as the cases insensibly merge into each other. 
Stress has been laid upon the occurrence of painful points, but they arc so 
common in neurasthenia that very little importance can be attributed to them. 

The diagnosis offers many difficulties. 'Organic disease either of the stom¬ 
ach or of the nervous system, particularly the gastric crises of locomotor 
ataxia, must bo excluded. In the case of ulcer or cancer this is not always 
easy. The fact that the pain is most marked when the stomach is empty and 
is relieved by the taking of food is sometimes regarded as pathognomonic of 
simple gastralgia, but to this there are many exceptions, and in cancer the 
pains may be relieved on eating. The prolonged intervals between the attacks 
and their independence of diet are important features in simple gastralgia, 
but in many instances it is less the local than the general symptoms of the 
case which enable us to make the diagnosis. In gall-stone colic jaundice is 
frequently absent, and in any long-standing case of gastralgia, in which the 
attacks recur at intervals for years, the question of cholelithiasis should be 
considered. There may be hyperacidity associated with gastric atony. In one 
such case recently we treated the case for weeks as one of painful nervous 
dyspepsia until a more severe attack than usual was followed by jaundice. At 
the same time, there was a neurotic physician in the hospital who had hue 
recurring attacks of abdominal pain of the greatest severity, and once, ho 
t gaid, with jaundice. At operation his gall-bladder was normal 1 

(c) AstOtALIgg OF THE SENSE OF IIUNQEB ANP. REPLETION J BjJfciMi';''' 
• ^Abnormally excessive hunger coining on often in paroxysmal attacks, whirl' 
cause the patient to commit extraordinary excesses in eating. This conditio” 
may occur in diabetes mellitus and sometimes in gastric disorders, particularly 
those associated with supersecretion. It is, however, more commonly seen « 
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gysteria and'in psychoses. It may occur in cerebral tumors, in Craves' dis- 
gfije^and iu epilepsy. 

" The attacks often begin suddenly at niglit, the patient waking with a 
feeling of faintness and pain, and an uncontrollable desire for food. Some¬ 
times such attacks occur immediately after a large meal. The attack may 
■be relieved by a small amount of food, while at oilier times enormous quan¬ 
tities may be taken. In obstinate cases gastritis, atony, and dilatation fre¬ 
quently .result from the abuse of the stomach. 

4 ItiUii ?'— ebsence of the sense of satiety. This condition is commonly 
associated with bulimia and polyphagia, but not always. The patient always 
feels “empty.” There are usually other well-marked manifestations of hys¬ 
teria or neurasthenia. 

^QorexyiJfjtrvosa .—This condition, which is a manifestation of a neurotic 
temperamentfis' discussed subsequently under the general heading of Hysteria. 

Treatment of Neuroses of the Stomach. —The most important part of the 
treatment of nervous dyspepsia is often that directed toward the improvement 
of the general physical and mental condition of the patient. The possibility 
that the symptoms may be of reflex origin should be borne in mind. A large 
proportion of cases of nervous dyspepsia are dependent upon mental and physi¬ 
cal exhaustion or worry, and a vacation or a change of scene will often accom¬ 
plish what years of treatment at home have failed to do. The manner of life 
of the patient should be investigated and a proper amount of physical exercise 
in the open air insisted upon. 'I’his alone will in some cases be sufficient to 
cause the disappearance of the symptoms. 

Many cases of nervous dyspepsia with marked neurasthenic or hysterical 
symptoms do well on the Weir Mitchell treatment, and in obstinate forms it 
should be given a thorough trial. The most striking results arc perhaps seen 
in the case of anorexia nervosa, which will be referred to subsequently. It is 
also of value in nervous vomiting. 

T ti rnrdinr. tpasm care should be taken to cat slowly, to avoid swallowing 
too large morsels or irritating substances. The methodical introduction of 
thick sounds may be of vulue. 

The treatment in atony of the stomach should be similar to that adopted 
in moderate dilatation—the administration of small quantities of food at 
frequent intervals; the limitation of the fluids, which should also be taken 
in small amounts at a time; lavage. Strychnine in full doses may be of value. 

In the distressing cases of hyperacidity, in addition to the treatment of 
the general neurotic condition, alkalies must be employed either in the form 
of magnesia or bicarbonate of soda. These should be given in large doses 
and at the height of digestion. The burning acid eructations may be ro¬ 
ll OYfidjn this way. The diet should be mainly albuminous, and should be 
administered in a non-irritating form. Stimulating condiments and a co o 
should be avoided. Starches, should be sparingly allowed, and only in most 
digestible forms. Fats, are fairly well borne. 

_■ the patient to a strictly meaLdiet is a valuable procedure in many 
yspepsia ^ssociated with hyperacidity. The meqt should be taken 


va aes ot d yspe p sia associated witn nyperacuuijr. “•-t' , . , 7. , , 

either iraw or; if an insuperable objection exists to this, very slightly cooked. 
It is best given finely minced or grated on stale bread. An ample dietary is 
3 i ounces (100 grammes) of meat, two medium slices of stale bread, and an 
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ounce (30 grammes) of butter. This may be taken three times a day with 
a glass of Apollinaris water, soda water, or, what is just as satisfactory^, spring 
water. TheJtuid should not be taken too cold. Special care should be taken 
in the examination of the meat to guard against tape-worm infection, but 
suitable instructions on this point can be given. This is sufficient for an 
adult man, and* many obstinate cases yield satisfactorily to a month or six 
weeks of this treatment, after which time the less readily digested articles of 
food may be gradually added to the dietary. 

In supersecretion the usd of the stomach-tube is of the greatest value. In 
the periodical form it should be used as soon as the attack begins. The 
stomach may be washed with alkaline solutions or solutions of nitrate of 
silver, 1 to 1,000, may be used. Where this is impracticable the taking of 
albuminous food may give relief. One of my patients used to have by his 
bedside two hard-boiled eggs, by the eating of which nocturnal attacks were 
alleviated. Alkalies in large doses are also indicated. 

In cases of continued supersecretion there is usually atony and dilatation. 
The diet here should be much as in superacidity, but should be administered 
in smaller quantities at frequent intervals. Lavage with alkaline solutions 
on wit h nitrate of silver is of great value. To relieTtrpain large quantities of 
b icarb onate of soda or magnesia should be given at the height of digestion. 

In~su5acidiiy a carefully regulated, easily, digestible mixed diet, not too 
rich in albuminoids, is advisable. Bitter tonics before meals are sometimes 
of-value.y In acjiplio gastrica the use of predigested foods and of hydrochloric 
acid in full doses may be of assistance. 

: In marked hypercesthcsia, beside the treatment of the general condition, 
nitrate of silver m doses of gr. -J-.j, taken in K iij-yj iv of water on an empty 
stomach, is advised by Rosenheim. 

In some instances rectal feeding may have to be resorted to. 

' Thg_gaatralgia, if very severe, requires morphia, which is best adminis¬ 
tered subcutaneously in combination with atropia. In the milder attacks the 
combination of morphia (gr. 1) with cocaine and belladonna is recommended 
by Ewald. The greatest caution should, however, be exercised in these cases 
in the use of the hypodermic syringe, it is preferable, if opium is necessary, 
to give it by the mouth, and not to let the patient know the character of lie 
drug. Chloroform, in from 10- to 20-drop doses, or Hoffman’s anodyne fill 
sometimes allay the severe pains. The general condition should receive carafol 
attention, and in many cases the attacks recur until the health is restored ty 
change of air with the prolonged use of arsenic. If there is anaemia ironmay 
Ee given freely. Nitrate of silver in doses of gr. J to $ in a large claret-glass 
of water taken on an empty stomach is useful in some cases. 

1 There are forms of nervous dyspepsia occurring in-women. who axe often 
well nourished and with a good color, yet who suffer—particularly at night— 
with flatulency and abdominal distress. The sleep may be quiet and undis¬ 
turbed for two or three hours, after which they are aroused with painful 
sensations in the abdomen and eructations. The appetite and digestion may 
appear to be normal. Constipation is, however, usually present. In many 
of these patients the condition seems rather intestinal dyspepsia, and the 
distress is due to the accumulation of gases, the result of excessive putrefac- 
tipn. The.fats, s tarch es, mi d sugar s should.be restricted. A diastase ferment 
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j yjap wwmea useful. The flatulency may lie treated by the methods above 
• Naphthalin, salicylate of bismuth, and salol have been, rccom- 
Imstxm. Some of these cases obtain relief from thorough irrigation of the 
color* at bedtime. 

The treatment of anorexia nervosa is described subsequently. 


Q. DISEASES OF THE INTESTINES. 

I. DISEASES OF T HE INTESTINES ASSOCIATED 
WITH DIABBHCEA 

Catakhhai Enteritis; Diarrhoea. 

In the classification of catarrhal enteritis the anatomical divisions of the 
uowel have been too closely followed, and a duodenitis, jejunitis, ileitis, typhli¬ 
tis, colitis, and proctitis have been recognized; whereas in a majority of cases 
the entire intestinal tract, to a greater or lesser extent, is involved, sometimes 
the small most intensely, sometimes the. large bowel; but during life it may 
be quite impossible to say which portion is specially affected. 

Etiology.—The causes may be either ptimoxy or s^gotidai'y. Among the 
causes of jjrim aru catarrhal enteritis are: (a) Improper food, one of the most 
frequent, especially in children, in whom it follows overeating, or tire ingestion 
of hniip a.. f ruit. In some individuals special articles of diet will always pro¬ 
ducer-slight diarrhoea, which may not be due to a catarrh of. the mucosa, but 
toJncrfigged. peristalsis induced by the offending material. (£) Yaxicnaiciic 
silhfifauces. Many of the organic poisons,. such as those produced in the de¬ 
composition of milk and articles of food, excite the most intense intestinal 
catarrh. Certain inorganic substances, as arsenic and mercury, act in the 
same way. (£) Changes in the weather. A. fall in the temperature of from 
twenty..to.thirty, degrees, particularly in the spring or autumn, may induce— 
how, it is difficult to say—an acute diarrhoea. We speak of this as a catarrhal 
process, the result of cold or of chill. Qa. lhc.other hand, the diarrhocal dis- 
eaaag.pf children are associated in a very special way with the excessive heat 
of jammer months. (<4- Changes in the constitution of the intestinal secre¬ 
tions'. We know too little about the succus entericus to be able to speak of 
influences induced by change in its quantity or quality. It has long been 
held that andacieafiein the amount of bile poured into the bowel might excite 
a diarrhoea; hence the term bilious diarrhoea, so frequently used by the older 
writers. Possibly there are conditions in which an excessive amount of bile 
poured into the intestine, increasing the peristalsis, and hurrying on the 
contents *but the opposite state, a scanty secretion, by favoring the natural 
fcrnn atoti ve processes, mueh more commonly causes an intestinal catarrh. 
AbseaeflLfifJthe pancreatic secretion from the intestine has been associated in 
certain cases with a fatty diar rhoea. (^) Nervous influences. It is by no 
tneans^dear how mental states act upon the bowels, and yet it is an old and 
trustworthy observation, which every-day experience confirms, that the mental 
state may profoundly affect the intestinal canal. These influences should not 
properly be considered under catarrhal processes, as they result simply, from 
88 
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increased jieristalsid or increased accretion, and are usually dcscriltcd under 
the heading newQua-diarrhoea. In children it frequently follows fright. It is 
common, too, in adults as a result of emotional disturbances. Ganatatt men¬ 
tions a surgeon who always before an important operation had watery diar¬ 
rhoea. In hysterical women it is Been as an occasional occurrence, due to 
transient excitement, or as a chronic, protracted diarrhoea, which may last 
for months or even years. 

Among the secondary causes of intestinal catarrh may be mentioned: (a) 
Infectious dise ases. Dysentery, cholera, typhoid fever, pyasmia, sejdjQjjmia, 
tjjheieulasis, and pneumonia are occasionally associated with piFestinal catarrh 
In dysentery and typhoid fever the ulceration is in part responsible for the 
catarrhal condition, but in cholera it is probably a direct influence of the 
bacilli or of the toxic materials produced by them. (Ji) The extension ot 
inflammatory processes from adjacent parts. Thus, in peritonitis, catarrhal 
swelling and increased secretion are always present in the mucosa. In cases 
of invagination, hernia, tuberculous or cancerous ulceration, catarrhal proc¬ 
esses are common. (&) Circulatory disturbances cause a catarrhal enteritis, 
usually of a very chronic character. This is common in diseas es of the. liver, 
such as cirrhosis, and in chronic affections of the heart and lungs—all condi¬ 
tions, in fact, which produce engorgement of the terminal branches of the 
portal vessels, (d) In the cachectic conditions met with in cancer, profound 
anaemia, Addison’s disease, and Bright’s disease intestinal catarrh may occur 
as a terminal event. 

Morbid Anatomy.—Changes in the mucous membrane are not always visi¬ 
ble, and in cases in which, during life, the symptoms of intestinal catarrh 
have been marked, neither redness, swelling, nor increased secretion—the three 
signs usually laid down as characteristic of catarrhal inflammation—may be 
present post mortem. It is rare to see the mucous membrane injected; more 
compionly it is pale and covered with mucus. In the upper part of the small 
intestine the tips of the valvulse conniventes may be deeply injected. Even in 
extreme grades of portal obstruction intense hypersemia is not often seen. 
The entire mucosa may be softened and infiltrated, the lining epithelium 
swollen, or even shed, and appearing as large flakes among the intestinal 
contents. This is, no doubt, a post-mortem change. The lymph follicles are 
almost always swollen, particularly in children. The P”y°r’° patch 00 may 
be prominent and the solitary follicles in the large and small bowel may stand 
out with distinctness and present in the centres little erosions, the so-called 
fojligular ulcers. This may Iks a striking feature in the intestine in all forms 
of catarrhal enteritis in children, quite irrespective of the intensity of (he 
diarrhoea. 

When the process is more chronic the mucosa is firmer, in some instances 
thickened, in others distinctly thinned, and the villi and follicles present a 
slaty pigmentation. 

Symptoms. — Acut e and chronic forms may be recognized. The important 
symptom of both is diarrhoea, which, in the majority of instances, is the sole 
indication of this condition. It is not to be supposed that diarrhoea is invari¬ 
ably caused by, or associated with, catarrhal enteritis, as it may be produced 
by nerrons and other influences. It is probable that catarrh of-ihe. jejunum 
may exist without any - diarrhoea; indeed, it is a very common circumstance 
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<tgf find post' mortem a catarrhal state of the small bowel in persons who have 
4 o*t had diarrhoea during life. .The stools vary extremely in character. The 
color depends upon the amount of bile with which they are mixed, and they 
may be of a dark or blackish brown, or of a light-yellow, or even of a grayish- 
s hlte tint. < The consistence is" usually very thin and watery, but in some 
instances tho stools arc pultaceous like thin gruel. -.Portion^ of undigested 
food can often be seen (lienteric diarrhoea), and flakes of yellowish-brown 
mucus. . Microscopically there are innumerable micro-organisms, epithelium 
and mucous cells, crystals of phosphate of lime, oxalate of lime, and occasion¬ 
ally cholosterin and Charcot’s crystals. 

Pain in the abdomen is usually present in the acute catarrhal enteritis, 
particularly when due to food. It is of a colicky character, and when the 
colon is involved there may be tenesmus. More or less tympanites exists, and 
there are gurgling noises or borborygmi, due to the rapid passage of fluid and 
gas from one part to another. In the very acute attacks there may be vomit¬ 
ing. Fever is not, as a rule, present, but there may be a slight elevation of 
one or two degrees. The appetite is lost, there is intense thirst, and the 
tongue is dry and coated. In very acute cases, when the quantity of fluid 
lost is great and the pain excessive, there may be collapse symptoms. The 
number of evacuations varies from four or live to twenty or more in the 
course of the day. The attack lasts for two or three days, or may be prolonged 


for a week or ten days. 

Chronic catarrh of . the bowels may follow the acute form, or may come on 
gradually as an independent affection or as a sequence of obstruction in the 
portaLcirculation. It is c hara cterized by diarrhoea, with- or without colic. 
The dejections vary; when the small bowel is chiefly involved the diarrluca 
is afLa lieftterie character, and when the colon is affected the stools arc thin 
and mixed with much mucus. A special form of mucous diarrhcca will be 
mbsequently described. The general nutrition in these chronic cases is 
rrreatly disturbed; there limy be much loss of flesh and great pallor lhe 
patients arc 'inclincd to suffer from low spirits, or hypochondriasis may develop. 

Diagnosis.—It is important, in tho first place, to determine, if possible 
whether the large or small bowel is chiefly affected. - In catarrh of the small 
b owel the djuxluea-is less marked, the pains are of a colicky character, bor¬ 
borygmi are not so frequent, the faices usually contain portions of fowl, and 
are more yellowish-green or grayish-yellow and flocculent and do not contain 
much mucus. -When the large intestine is at fault there may be nojajn 
whatever, as in thTcatarrli of the large intestine associated with tuberculosis 
and Bright’s disease. When present, the pains are most intense and, if the 
lower portion of the bowel is involved, there may be marked Jqnssaus. lhe 
stools have a uniform soupy consistence; they are grayish in co or an g* 
lar throughout, with here and there flakes of mucus, or they may contain 

the diagnosis of duodenitis ^n 

be made. It is usually associated with acute gastritis and t P^ 
extends into the bile-duct, with jaundice. Neither jejumtis nor ileitis can 

disorder, 3 commonly met with in children between the ages of one and 
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five, characterized by the occurrence of pale, loose stools, not unlike grtfel or 
oatmeal porridge. They are balky, not watery , yeasty, frothy, and extremely 
offensive. The affection has received various names, such as 
diarrhim chvlaM i. It is not associated with tuberculous or other h#$ditaiy 
disease. IjCbegins insidiously and there are progressive. wasting, Weakness, 
and pallor. The belly becomes doughy and inelastic. There is often? flatu¬ 
lency. Fever is usually absent. The disease is lingering -antf a'fatal termina¬ 
tion is common. So far nothing is known of the pathology of the disease. 
Ulceration of the intestines has been met with, but it is not constant 

Sprue or Psilosis. —A remarkable disease of the tropics, characterized by 
“ a peculiar, inflamed, superficially ulcerated, exceedingly sensitive condition 
of the mucous membrane of the tongue and mouth; great wasting and anrc- 
mia; pale, copious, and often loose, frequent, and frothy fermenting stools; 
very generally by more or less diarrhoea; and also by a marked tendency to 
relapse” (Manson).’ 

It is very prevalent in India, China, and Java. Nothing definite is known 
as to its cause. 

When fully established the chief.symptoms are a disturbed condition of 
the bowels, pale, yeasty-looking stools, a raw, bare, sore condition of the 
tongue, mouth, and gullet, sometimes with actual superficial ulceration. With 
these gastro-intestinal symptoms there are associated amemia and general wast¬ 
ing. It is very chronic with numerous relapses. There are no characteristic 
anatomical changes. There are usually ulcers in the colon, and the French 
think it is a form of dysentery. 

Manson recommends rest and a milk diet as curative in a large proportion 
of .the cases. The monograph by Thin and the article by Manson in Allbutt’? 
System give very full descriptions of the disease. 

Diphthehitxc oh Choupous Enteeitis. 

A Croupous or diphtheritic inflammation of the mucosa of the small and 
large intestines occurs most-frequently as a secondary proeess in the 

infectious diseases— pneumo nia, pyajmia in its various forms, and typhoic 
fever ; (b) as a terminal process in many chronic affections, such as Bright’: 
dftgase, ci rrhosis o fjlmJiveT or c qpcer : and (c) as an effect of certain poison 
pr-marcury, lead, and arsenic. 

There are thxee...different anatomical pictures. Ia one. group of cases tin 
mucosa presents on the top of the folds a thin grayish-yellow diphtherih 
exudate situated upon a deeply congested base.f_In some cases all grades ma; 
be seen between the thinnest film of superficial necrosis and involvement o 
the entire thickness of the mucosa, tin .the colon similar transversely arrange* 
ateas pf necrosis are seen situated upon hypertemie patches, and it may b 
here much more extensive and involve a large portion of the membrane. Ther 
may be most extensive inflammation without any involvement of the-solitar 
follicles of the large or small bowel. 

2- In-A.-aecond- group of cases the membrane has rather a croupous chiractci 
It is grayish-white in color, mo k re flake-like and extensive, limited, perhup 
to the cecum .or to a portion of the colon; thus, in several cases of pneunioni 
I found this flaky adherent false membrane, in one instance forming patch 
1 to'fl cm. in diameter, which in form were not unlike rnpia crusts. 
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F p * third group the affection is really a follicular, enteritis, involving the 
j glitary glands, which are swolle n and cupped with an area of diphtheritic 
nfeerSMI 8r are in a state of suppuration. Follicular ulcers are common in this 
form. The disease may run its course without any symptoms, and the condi¬ 
tion is unexpectedly met with post mortem. I n L nthar,. instances there are 
dhundtasa, paia^hut not-often tenesmus or the passage of blood-stained mucus. 
T n the. lQ»C_eases the intestinal symptoms may be very marked, but in the 
terminal colitis of the fevers and of constitutional affections the symptoms 
are often trifling. 

The ulcerative colitis of chronic disease may bo only a terminal event in 
these diphtheritic processes. 

F IT L1!G mo nous Enteritis. 

As an independent affection this is excessively rare, even less frequent 
than its counterpart in the stomach. It is seen occasionally in connection 
with_ifliiigsMCeption, strangulated hernia, and chronic obstruction. Apart 
from these conditions it occurs most frequently in the duodenum, and leads 
'o suppuration in the submucosa and abscess formation. Except when asso- 
:iated with hernia or intussusception the affection can not be diagnosed. The 
ymptoms usually resemble those of peritonitis. 

Ulcerative Enteritis. 

In addition to the specific ulcers of tuberculosis, syphilis, and typhoid 
fever, the following forms of ulceration occur in the bowels: 

(a) Follicular Ulceration. —As previously mentioned, this is met with very 
xirnmonly,in the diarrhoeal diseases of children, and also in the secondary 
jr terminal inflammations in many fevers and constitutional disorders. The 
ulcers are small, punched out, with sharply cut edges, and they arc usually 
limited to the follicles. With this form may be placed the catarrhal ulcers 
if some writers. 

(!;) stercoral ulcers, which occur in long standing eases of'constipation. 
Very remarkable indeed are the cases in which the sacculi of the colon become 
filled with rounded small scybala, some of which produce distinct ulcers in 
the mucous membrane. The fecal masses may have lime salts deposited in 
them, and thus form little enteroliths. 

(c) Simple Ulcerative Colitis. —This affection, which elinieally_.k charac- 
terized-hy diarrhoea, is often regarded wrongly as a form of dysentery. It is 
not a very uncommon affection, and is most frequently met with in men 
above the middle period of life. The ulceration may be very extensive, so 
that a large proportion of the mucosa is removed. The lumen of the colon 
is.sometimes greatly increased, and the muscular walls hypertrophied. There 
are instances in which the bowel is contracted. Frequently the remnants of 
the mucosa are very dark, even black, and there may be polypoid outgrowths 
between the ulcers. , u 

These cases rarely come under observation at the outset, ana it is difficult 
to speak of the mode of origin. They are characterized- by WoJ T B fR a flt .a 
1^^ |^ nTI n f n dTitntnrir "hirPft*" - There isiysrely blood ot_pus 
ifi thsL&totik j Constipation may alternate with the diarrhma. There is usu- 
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ally great impairment of nutrition, and the pafients get weak and- sallow. 
Perforation occasionally occurs. 

The disease may prove fatal, or it may pass on and become chronic. The 
affection was not very infrequent at the Philadelphia Hospital, and though 
the disease bears some resemblance to dysentery, it is to be separated from it. 
Some of the cflses which wc have learned to recognize as amoebic dysentery 
resemble this form very closely: An excellent description of it is given by 
Hale White in Allbutt’s System. Tho ulcerative colitis mot with in institu¬ 
tions, such as that described by Gemmel, of the Lancaster Asylum, seems to 
be a true dysentery. Dickinson has described what lie calls n'lmmiimirffcnlrrrm 
tWfTof the bowels hi raws- of- contracted kidney. 

(d) Ulceration from External Perforation. —This may result from the 
erosion of new growths or, more commonly, from localized peritonitis with 
abscess formation and perforation of the bowel. This is met with most fre¬ 
quently in tuberculous peritonitis, but it may occur in the abscess which 
follows perforation of the -appendix or suppurative or gangrenous pancreatitis. 
Fatal haemorrhage may result from tho perforation. 

(e) Cancerous Ulcers. —In very rare instances of multiple cancer or sar¬ 
coma the submucous nodules break down and ulcerate. In one case the ileurr 
contained eight or ten sarcomatous ulcers secondary to an extensive sarcomr 
in the neighborhood of the shoulder-joint. 

( f) Occasionally a solitary ulcer is met with in the eaxmm or colon, wlm-1 
may lead to perforation. Two instances of ulcer of the caecum, both with 
perforation, have come under my observation, and in one instance a simple 
ulcer of the colon perforated and led to fatal peritonitis. 

Diagnosis of Intestinal Ulcers,— iAs a rule, diarrhuea is present in all cases, 
but exceptionally there may be extensive ulceration, particularly in the small 
bowel, without diarrhoea. Very limited ulceration in the colon may be asso¬ 
ciated with frequent stools. The character of the dejections is of great im¬ 
portance. Pus, shreds of tissue, and blood are the most valuable indications. 
Eus o ccurs most frequently .in connection with ulcers in the large intestine, 
but when the bowel alone is involved the amount is rarely great, and the 
passage of any quantity of pure pus is an indieationJiat it has come from 
without, most commonly from the rupture of a pericoecal abscess, or in women 
of an a bscess..of. the broad ligament. Pus may also be present in cancer of 
the bowel^ or it may be due to local disease in the rectum. A purulent mucus 
may be present in the stools in cases of ulcer, but it has not the same diag¬ 
nostic value. The swollen, sago-like masses of mucus which are believed by 
some to indicate follicular ulceration are met with also in mucous colitis- 
'.Haemorrhage is an important and valuable symptom of ulcer of tho bowel, 
particularly if profuse. It occurs under so many conditions that taken alone 
it may not Ire specially significant, but with other coexisting circumstances 
it may be the most important indication of all. 

&’’ Fragmen ts of tissue are occasionally found in the stools in ulcer, particu- 
larly In the extensive and rapid sloughing in dysenteric processes. /‘Definite 
portions.of mucosa, shreds of connective tissue, and even bits of the muscular 
coat may be found. < Pain occurs in many cases, either of a diffuse, colicky 
character, or sometimes, in the ulcer of the colon, very limited and well 
defined. 
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'-'Perforation is an accident liable to happen when the ulcer extends deeply. 
In the small bowel it leads to a localized or general peritonitis. In the large 
intestine, too, a fatal peritonitis may Tcsult, or if perforation takes place in 
the posterior wall of the ascending or descending colon, the production of a 
large abscess cavity in the retro-peritonseum. In a case at the University Hos¬ 
pital, Philadelphia, there was a perforation at the splenic flexure of the colon 
1. with an abscess containing air and pus—a condition of subphrenic pyo-pneu- 
^thorax. 

s iij 

Treatment of the Previous Conditions. 


(a) Acute Dyspeptic Diarrhoea. —All solid food should be withheld. If 
vomiting is present ice may be given, and small quantities of milk and soda 
water may be taken. If the attack has followed the eating of large quanti¬ 
ties of indigestible malerial, castor oil or calomel is advisable, but is not neces¬ 
sary if the patient has been freely purged. If the pain is severe, 20 drops 
of laudanum and a drachm of spirits of chloroform may be given, or, if the 
colie is very intense, a hypodermic of a quarter of a grain of morphia. It is 
not well to check the diarrhoea unless it is profuse, as it usually stops spon¬ 
taneously within forty-eight hours. If persistent, the aromatic chalk powder 
or largo doses of bismuth (30 to 40 grains) may be given. A small enema 
of starch (2 ounces) with 20 drops of laudanum, every six hours, is a most 
valuable remedy. 

(b) Chronic diarrhoea, including chronic catarrh and ulcerative enteritis. 
It is important, in the first place, to ascertain, if possible, the cause and 
whether ulceration is present or not. So much in treatment depends upon 
the careful examination of the "stools—as to the amount of mucus, the pres¬ 


ence of pus, the occurrence of parasites, and, above all, the slate of digestion 
of the food—that the practitioner should pay special attention to them. Many 
cases simply require- rest in lie d and a restricted dud.- Chronic diarrhoea of 
manyjjjqnths’ or even of several years’ duration may be sometimes cured by 
strict confinement to bed and a diet of boiled milk and albumen water. 

I* In that form in which immediately after eating there is a tendency to 
loose evacuations it is usually found that some one article of diet is at fault. 
The patient should jest for an hour or more after meals. Sometimes this alone 
is sufficient to prevent the occurrence of the diarrhica. fijn those forms which 
depend upon abnormal conditions in the small intestine, either too rapid peris- 
tidsis or faulty fermentative processes, bismuth is indicated. It must he gjvcn 
in large doses—from half a drachm to a drachm three times a day. The 
smaller doses are of little use. Xap MluUifl vPXepurations here do much good, 
given in doses of from 10 to 15 grains (in capsule) four or (no times a day. 
Larger doses may be needed, galoland the salicylate of bismuth may be tried. 

An -e-rtrprpply obstinate and intractable form is the diarrhoea o ys erica 
women A systematic rest cure will be found most advantageous, on 
iqgj y jj f * is not well borne the patient may he fed exclusively on egg acumen. 
The condition seems to be associated in some cases with incron. peris a, 
and in such the Igomides max-do-good. or preparations of opium may >e n 
sary. There are instances which prove most obstinate an rcs |s 
treatment, and the patient may lie greatly reduced. ^phpngc_ot_ajijaa 
surroundings may do more than medicines. 
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pyion and is due to ulceration. Medicines by the mouth are here of little value. 
The stools should be carefully watched and a diet arranged which shall leave 
the smallest possible residue. 1 Boiled o r peptonized milk may be given , but the 
stools should be examined to see whether there is anexcess of foodor of curds. 
If eat i s. as a role, badly borne in these cases. *.The diarrhoea is ^rflttniH 
hy enerr)a j.a. > The starch and laudanum should be tried, but when ulceration 
is present it is better to use astringent injections. AEmmA to .4 pilots pf watin 
water, containing from, half a drachm, to a drachm of nitrate of .ailyej, may 
be used. In the chronic diarrhoea which follows dysentery this is particularly 
advantageous. In giving large injections the patient should be in the dorsal 
position, with the hips elevated, and it is best to allow tho injection to flow 
in gradually from a siphon bag. In this way the entire colon can be irrigated 
and the patient can retain the injection for some time. The silver injections 
may bo very painful, but they arc invaluable in all forms of ulcerative eolifis. 
Acetate, of.lead, boraeic acid, sulphate of copper, sulphate of zinc, and sali¬ 
cylic. acid may be used in 1-per-cent solutions. 

3»- In the intense forms of choleraic diarrhoea’ in adults associated with eon- 
smut vomiting and frequent watery discharges tho patient should be giveh at 
once a hypodermic of a quarter of a grain of morphia, which should be re¬ 
peated in an hour if tho pains return or the purging persists. This gives 
prompt relief, and is often the only medicine needed in the attack. The 
patient should be given stimulants, and, when the vomiting is allayed by 
suitable remedies, small quantities of milk and lime water. 

n. DIARKHCEAL DISEASES IN CHILDREN. 

Children are particularly susceptible to disorders of the alimentary tract. 
Although several forms are recognized, they so often merge tho ono into the 
other that a sharp differentiation is impossible. 

General Etiology.—Certain factors, prodiaposu to -diarrhoea. Aob.—-T he 
largest numl)cr of cases occur just after the nursing period; the lngfujat .mor¬ 
tal ity i s ln the seco nd hal f of the first year, when this period falls in the hot 
weather ; heuce-the- dread of the “ second-summer.” 

Diet .—D iarrhrca ia most frequent in artificially fed babies. Of nineteen 
hundred and forty-three fatal cases collected by I-Iolt, only 3 per cent were 
breast-fed. The recent agitation for pure milk in the large cities has de¬ 
creased materially the number of diarrhoea cases among bottle-fed infants. 

Among fhe poor the bowel pomplaint comes with artificial feeding, ami 
is due either to milk ill suited in quantity or poor in quality or to indigestible 
articles of diet. Very many of the fatal cases have been fed upon condensed 
milk. 

T empbra wbb. —The relation of the atmospheric temperature to the preva¬ 
lence of the disease in children has long been recognized. The-mortality curve 
begin* to rise in May, increases in June, reaching the maximum in July, and 
^gradually sinks through August and September. The maximum corresponds 
closely with the highest mean temperature, yet we can not regard the heat 
itelf as the direct agent, but only as one of several factors. Thus the mean 
tf8&>erature of June is onlv four or five degrees lower than that of July, and 
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yftiljjja mortality is not more than one-third. Seibert, who lias carefully ana¬ 
lysed the mortality and the temperature month by month in New York for 
tshyears, fails to find a constant relation between the degrees of heat and the 
fhimber of cases of diarrhoea. Neither barometric pressure nor humidity 
40 j$j» to hare any influence. # # 

■ , . ; J ^gyiaatmoQr.—The discovery by Duvall and Bassett, working at the 
lE&lmas Wilson Sanitarium, in the dejecta of children suffering from summer 
apparently identical with the organism shown by Sbiga 
t$ fro the nanap of,epidemic dysentery in Japan, has awakened renewed interest 
in the relation of bacteria to these disorders in children. 


The Rockefeller Institute research (190,1) showed that this organism was 
present in a large number of cases of so-called “ summer diarrhoea.” No in¬ 
stances of cholera infantum were studied. The laboratory studies of Martini 
..and Lentz, Flexner, Hiss, Parke, and others, indicate that £here is a group 
closely allied forms of bacilli differing slightly from the original Shiga 
■ • bacillus in their action on certain sugars and in agglutinating properties. 

The type of organisms most frequently associated with the diarrhoeas of 
.Aildren belongs to the so-called “acid type,” and, unlike the Shiga cultures, 
feqiients mannite with acid production. 

The causal connection of Ibis group of bacteria with all the diarrhoeal dis¬ 
eases of-jchildren has not teen proven. In the hands of some workers they 
have bedn found in the feces of a largo proportion of all cases examined, and 
alsoy-less frequently in the sporadic diarrhoeas occurring throughout the year. 
These organisms are often found in comparatively small numbers, and are 
more easily isolated from mucus or blood-stained stools. rxTligy occur in the 
aqute primary intestinal infection in children, in subacute infection without 
previous-symptoms coincident with or following other acute diseases such as 
measles, pneumonia, etc., and in the terminal intestinal infection following 
makwtsition or qjgiasmus. They have been found in breast-fed infants as 
well as bottle-babies. 


The mode of entrance of the organism has not teen determined. Simul¬ 
taneous outbreaks of many cases in remote parts of a community where there 
can be no common milk supply, and occurrence of the disease in breast- and 
condensed-milk-fed babies, indicates that coj^mUk is not the only conveyer 
of the infection, and points to some common cause, possibly to the water, as 
a means of contamination, although dysentery bacilli have not yet been iso¬ 
lated from city water. 

The importance of other organisms must not be overlooked. The observa¬ 
tions of Escherich showed the remarkable simplicity of^h antfir ia L toft in, the 
int estines of heal thy milk-fed childrepj^bocffnuui lactie arogenes being present 
in the upper portion of the bowel anijgfracterium coli commune in the lower 
bowel, each almost in pure culture. 

When diarrhoea is set up the number and varieties of bacteria are greatly 
increased, although heretofore no forms had been found to bear a constant or 
specific relationship to the diarrhoeal faeces. 

L Certain diarrhoeas in children are apparently iaduned by tha . lactic acid 
organisms in milk^ojhers by jj glon or proteus bacilli, and others, again, ijy the 
^ ^^and other forms; all these bacteria may be associated with the 
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There is considerable evidence to support the view that the destruelhc 
lesions of the intestines may be produced by the streptococcus pyogenes after 
an initial infection with a member of the dysentery group. 

Morbid Anatomy. —In mild cases there may be only a slight catarrhal 
swelling of the mucosa of both small *and large bowel, with •enlargement of 
the lymph follicles. The mucous membrane may be irregularly congested; 
often this is most marked at the summit of the folds. The submucosa is usu¬ 
ally infiltrated with serum and small round cells. In more severe cases ulcera¬ 
tion may take place. The loss of substance begins, usually, in the mucosa, 
over swollen lymph follicles. About the ulcer there is a more or less distinctly 
marked inflammatory zone. The destruction of the tissue is limited to the 
region of the follicles and becomes progressive by the union of several adjoin¬ 
ing ulcers. This process is usually confined to the lower bowel, and may be 
so extensive as to leave only ribtj^ns of intact mucosa. The ulcers never per¬ 
forate. 

Rarely there is a croupous or pseudo-membranous enteritis affecting the 
lower ilium, colon, and rectum. The constant features arc the increased secre¬ 
tion of mucus and the lymphoid hyperplasia. ' The mesenteric glands are en¬ 
larged. The changes in the other organs are neither numerous nor charac¬ 
teristic. 

' Broncho-pneumonia occurs in many cases. The liver is often fatty, the 
spleen may be swollen. Brain lesions are rare; the membranes and substance 
are often anaemic, but meningitis or thrombosis is very uncommon. 


Clinical Forms. 

Acute Intestinal Indigestion. —This form occurs in children of all ages, 
and is associated with improper food. The symptoms often begin abruptly 
with nausea and vomiting, or, especially in stronger children, several hours 
or a day or two after the disturbing diet. The local symptoms are colicky 
pains, moderate tympanites, and diarrhoea. Thfi,s.tpQjs arc fqju^tpjnn in 
tprpp|y-foii T hours: at^ first faxrnl, then, fluid, with, mace or lqaa mucus and 
partic les"from undigested' material. There is no blood. The usual intestinal 
bacteria are found. Occasionally, when there is mucus, dysentery bacilli arc 
present. Thera is always fever. Tf. is rarely very high, and never continues. 
The p ulse may be ra pid and the prostration marked in.Yery.young-o»-w«ik 
children. These symptoms usually subside shortly after the emptying of the 
bowel. 

In weakened infants, or when the treatment has been delayed or the diet 
remains unchanged, this disturbance may lead to more serious conditions. 
Attacks of intestinal indigestion tend to recur. 

Acute Dyspepsia, or Fermentative Diarrhoea. — This form is characterized 
by more severe constitutional symptoms. It may hagin after .an. intestinal 
i ndig nation of several days in _which. .the stools are fluid and offensive, and 
(^Iltain-undigested food and. curds. In other cases the disease sets in 
abruptly with vomiting, griping pains, and fever, which may rapidly reach 
1Q4°-1Q5° F.~ 

Mery nng sy mp toms are usually prominent. ThO-Child iftjrritahle and 
sjaa^ poorly. Convulsions may usher in the acute symptoms or occur later. 
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<in increasing drowsiness, ending in coma, has been noted in many cases. The 
.sfoq{a, Which vary from four to twenty in twenty-four hours, soon lose their 
fteca l char acter and become fluid. Later they consist largely of green or 
translucent; mucus. An occasional fleck of blood is noticed in the mucus, but 
this is never present in large amounts.. 

Microscopically, besides the food residue and mucous strands are a mod¬ 
erate number of leucocytes and red blood-corpuscles. Epithelial cells are' 
found with numerous bacteria. 

The acute symptoms generally pass away in a few days with judicious 
treatment. Eelapses are frequent, following any indiscretion. The attack 
may be the beginning of severe ileo-colitis. 

These gastro-intestinal intoxications are largely confined to the summer 
months and form an important group of the summer diarrhoeas of children. 

Cholera Infantum. —This term should Jc reserved jhn ful minating 
fonn_o f gas tro-intestinal intoxication. The typical cases are rare and form 
only a very small proportion of the diarrhueal diseases of infants. The disease 
sets in with vomiting, which is incessant and is excited by nil attempt to take 
food or drink. The stools are profuse and frequent; at first faical in charac¬ 
ter, brown or yellow in color, and finally thin, serous, and watery. The stools 
first passed arc \cry olTenshe; subsequently they are odorless. The thin, serous 
stools are alkaline. There is fever, but the axillary temperature muy register 
three or more degrees below that of the rectum. From the outset there is 
marked prostration; the eyes are sunken, the features pinched, the fontanelles 
depressed, and the skin has a peculiar ashy pallor. At first restless and ex¬ 
cited, the child subsequently becomes heavy, dull, and listless. The tongue 
is coated at the onset, but subsequently becomes red and dry. As in all 
choleraic conditions, the thirst is insatiable; the pulse is rapid and feeble, and 
toward the end becomes irregular and imperceptible. Death may occur within 
twenty-four hours, with symptoms of collapse and great elevation of the in¬ 
ternal temperature. Before the end the diarrhoea and vomiting may cease. 
In other instances the intense symptoms subside, but the child remains torpid 
and semi-comatose, with lingers clutched, and there may be convulsions. The 
head i^q y fre re tracted and the-respirations interrupted, irregular, and of the 
Cl ieype-Stnl'-es type. The child may remain in this condition for some days 
without any signs of improvement. It was to this group of symptoms jn 
infantilo diarriKpa- -that Marshall Hall gave the term “ hydrencephaloid,” o r 
spurious hydrocephalus. As a rule, no changes in the brain “or officr organs 
are"'Tound. The condition of sclerema is described as a sequel of cholera 
infantum. The skin and subcutaneous tissue becomes hard and firm, and the 
appearance has been compared to that of a half-frozen cadaver. 

No constant organism has been found in these cases. Baginsky considers 
the-disease the result of the action on the system of the poisonous products 
of decomposition encouraged by the various bacteria present—a Faulnm dis¬ 
ease. The clinical picture is that produced by an acute bacterial infection, 
118 in Asiatic cholera. 

rrv ''' diagnosis is readily made. There is no other intestinal 
affection in children for which it can be mistaken. The constant vomiting, 
the frequent watery discharges, the collapse symptoms, and the elevated .tem¬ 
perature make an unmistakable clinical picture. The outlook in the majority 
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of_cases is bad, particularly in children artificially fed. * Hyperpyrexia, ex¬ 
treme collapse, and incessant vomiting are the most serious symptoms. 

Ileo-colitis ( Entero-colitis , Inflammatory Diarrhaa ).—In this form ..there 
is evidence of an inflammatory alteration of the intestinal wall, usually the 
lower ileum and large intestine. Several sub-varieties are recognized according 
to the nature and site of the lesions. Many of the cases are grafted ojxifib' 
simple forms above described. The mucous discharges continue, mingjkl with, 
food residue and often streaked with blood. Pus cells are numerous under 
the microscope. The temperature remains elevated or may be remittent. 
After two or three weeks the symptoms gradually subside, the stoolw become 
fewer in number, and the fiscal character returns. 

In other instances tho severe involvement of the intestines seems evident 
within a few hours of the onset, with abdominal pain, vomiting, and fever. 
Blood and pus may be present in nearly every stool. Tenesmus is frequent 
and prolapsus ani is not uncommon. In severe attacks the prostration is 
marked, the tongue is dry, the mouth covered with sordes, and death nfay 
ensue in a few days from profound sepsis, or, if the aeute stage is survived, 
the case may continue desperately ill for weeks, gradually recover, or die from 
asthenia. 

* IfeimmllUgrof large amounts of blood is extremely faro. The-appea«mee 
of blight red .stains on the napkin indicates, usually, ulceration of the lower 
bowel or rectum. When the, blood is dark brown the lesion is in the ileum or 
near the valve. The extent of the ulceration can not be accurately determined 
by the quantity of the blood passed. 

Membranous-colitis is usually only to be distinguished by the discovery 
of the membrane in the rectum through a speculum or in prolapsus, or by 
the passage of a fragment of the membrane in the stools. 

Inflammation of the colon often occurs in marantic infants. It may con¬ 
sist of a catarrhal or follicular inflammation of the lower bowel without 
destructive lesion, and is frequently a terminal infection. 

Ileo-colitis may become chronic and persist for months. The signs of 
active inflammation subside; there is little pain or fever, but more or less 
mucus remains in the stools. The general condition of the child suffers. 
There is a continuous loss in weight; the skin is dry and hangs in folds; 
nervous symptoms are always present. There may be stiffness and contrac¬ 
tion of the extremities, with opisthotonus. The progress of the disease is 
irregular, marked by short periods of improvement. Death is often due to a 
relapse, to asthenia, or to broncho-pneumonia. In many of these cases, both 
acute and chronic, the dysentery bacilli have been found in association with 
other organisms. 

Prevention.—Unquestionably, most of the intestinal disorders of children 
can be prevented. In many of our large cities the mortality from the summer 
diarrhoeas has been greatly reduced by prophylactic measures. 

infant, should have abundance of air-space in the home, with plenty 
of sunlight and fresh air. In hot wea ther, it may be well for him tft..slecp 
out o f doors, day and night. / Ilia clothing must not be too heavy in midsum¬ 
mer; often only a binder and thin dress. This clothing should be altered 
with every ehange of the temperature. The greatest, cleanliness should sur¬ 
round the life of the baby, and the nursing-bottles and nipples are to be 
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(jiSa eatih day ,and kept scrupulously clean. Breast-feeding is continued 


yjET-With bottle-babies, in warm weather, the diet should be reduced 
£#epgth-—i. e., weaker milk mixtures used and more water given. In all 
jjptded communities the milk should be sterilized oa-pasteuiiaed during the 
wyh fl gi .months, and all the water given the baby, either with or between the 
gjgjs&ient, boiled. It is better that a child should be in the country during 
hftdjgp weather, but when this is impossible the various parks in our large 
atiefc-sifford much relief. 


r \ Treatment.—Qaattaiag^ AjjAPlPi kjstt. —Even after the illness has begun, 
nuch- eftn be done by hygienic measures to diminish the severity. t rHinnprt^n f 
iir to M peaflhnre. QLjjMwntmTi is. ofterr followed by a marked imjH’ovemeut in 
Jfjg..child’s condition. The patient must not bo too warmly clad. The tem¬ 
perature may be lowered and nervous symptoms allayed by hydrotherapy. 

S i, warm and cool, are helpful.' Colon irrigations serve the double purpose 
shing the bowel and stimulating the nervous system. They should bo 
given cool when there is much fever. 

Hnn rnrtrlr —In all cases of diarrhoea there is more or less congcstiofl'Wi 
the intestinal mucosa, hypersecretion of mucus, and increased peristalsis ducTa 
part to the irritant action of improper food. In certain forms toxic symptom* 
from the absorption of poisons from the intestinal tract are early noticed. In 
other instances, inflammatory lesions in the wall of the bowel are present. 
The keynote, then, of the treatment is promptness. Nature’s effort to remove 
the disturbing cause should be assisfed, not checked, and care must be taken 
to introduce food that will afford the least pabulum for the disturbing bacteria. 

t Gaaiflicoil, and calomel arc to be preferred as purgatives, especially for 
infants. A^dfachm of the former repeated, if necessary, will usually sweep 
thniatgstinal tract and relieve the irritation. 2Jfhere there is much nausea 


or intestinal fermentation, calomel is indicated. It may be given, in divided 
doses at short intervals until one or two grains have been taken, or until the 
characteristic green stools appear. Very early in the attack^ if ns pisefl-ia .n 
marked sym ptom, nothing relieves so quickly as -gastric4aregfr-witb warm 
wafer, or a weak soda solution when there is much acidity. In older children, 
a large draught of boiled water may be substituted, v In many cases irrigation 
of juhe l ower bowel with large quantities of salt solution flushes the colon, 
rem^mgjte irritating material, and diminishes the absorption of toxins. It 
also reduces the temperature and allays nervous symptoms. The irrigating 
fluid should be cool when there is much fever. The infant is placed in the 
(loraaLposition or turned a little to the left, with hips elevated, and the fluid 
from a fountain syringe, about three feet above the patient, is allowed to flow 
into the rectum through a large soft rubber catheter. Usually about a pint 
can be retained before expulsion. If desired, the catheter can be gently 
pushed into the bowel as it becomes distended with fluid. Two or three quarts 
should be used at one irrigation, which may be repeated several times in 
twenty-four hours if it is beneficial. 

Where there is ulceration of the lower bowel, various astringents, such as 
alum, witch hazel (one or two teaspoonfuls to one quart), silver nitrate, 
1-4,000, or a weak solution of permanganate of potassium, may be used as 
the irrigating fluid. 
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When there, is much loss of fluid from the body or when toxic symptoms 
are marked, infusion of normal salt solution under the skin may be tried. 
One to three hundred ec. of the solution can be readily introduced. This 
. procedure'is not so permanently helpful as it was thought to be spme years 
ago. There is rarely any necessity to transfuse. 

Of the many drugs vaunted as intestinal astringents and antisepticSj-hisr 
mjith, either as aubgajlate or subnitrate, has proven most serviceable. It 
should not be given until the disturbing material has been removed and the 
temperature is falling; then it should be administered in large doses, 5Jo 10 
grains every hour, until there is discoloration of the stools. In some cases 
this may be hastened by lac sulphur in grain doses. O pip m should be very 
sparingly used, and "then only for a specific purpose, to check excessive peri¬ 
stalsis, violent colic, or very numerous passages. It may be given to an in¬ 
fant as Dover’s powders, J-l gr.; or paregoric, 5-10 minims every four 
hours; or morphja, hypodermically, ifo-iV S’"-, when prompt action is,de¬ 
sired. Occasionally it is well to combine it with atropia, rihnr ~ iWp- 
The bowels should not be locked when the stools arc foul or tho temperature 
is high. 

In all cases where there is prostration, stimulants are indicated. Alcohol, 
such as hrftndy nr rfhisfy | to 1 oz. in twenty-four hours in frequent doses, 
diluted six to ten times with water, or, where- there is -much nausea,, cjiam- 
pa^ne with cracked ice, is most helpful. Strychnine, tivrls gr., or (\igi- 
talrn in similar doses, may be indicated. Musk and camphor are also excellent 
stimulants 

Serum Therapy .—Thus far the results of serum therapy have been dis¬ 
appointing, Of 83 cases collected during the summer of 1903 by the Rocke¬ 
feller Institute, there were nojCUiea which could be certainly ascribed to the 
•serum, nor was the mortality, as compared with previous years, appreciably 
lowered by serum prepared from either the so-called acid or alkaline type or 
organism. In nearly all instances, however, in which the serum was given, 
several days had elapsed after the onset of the illness. T *-vrai only in- the 
ysDf..-ea*ly-casas-thal any improvement at all was noticed. It may be that 
an earlier trial will be followed by better results. 

Certainly the marked reduction in the mortality in adult dysentery in 
Jpp m reporte d bv Shiga, should encourage the further trial of this treatment 
in the epidemic-diarrhoea, as no ill effects whatever have been ascribed to its 
use. It is given in J0-40 cc . doses, hypodermically. 

Dibt. —The dietetic management Is of the utmost importance. In acute 
cases'with fever, t ha-mi lk whathw-breast-or cow’s milk, and all its modifica¬ 
tions, must be stopped at once. It is best to give the infant nothing but 
water for several hours, it may be for two or three days, or until the acute 
symptoms subside; a cereal water may thpp he auhgt.itiif/v'l, prfifoy ib ly flPTt T ' n ' 
ized, to which may beatJcfed eggjdhiunen, brfllh^ or beef juice. Preparations 
of broth and beef juice, and occasionally ajajgfcjga, may be given. The time 
at which it is safe to return to a milk diet varies with each case, and no defi¬ 
nite rules can be laid down. It is usually better to defer milk until the tem¬ 
perature is nearly normal. 

If the stools are offensive from proteid ^decomposition,_a diet.consisting 
largely of. aarhfttiyflratee—i. e., ba^gy^wgjer —is„ i ndicated; whereas proteid 
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iet, such as be^f juice and cgg^Uomjcn, is more helpful when the 

a8@g&*»d. 

Experience has shown that the ingredient in the mjlk.tllAt.ia notweUbomc 
■ th a fat : hence skimmed milk, diluted or partially digested, can often be 
it ffiv giv en before diluted whole milk. Whey is often helpful. 

' In Germany, fjnt.tqrpii lk has been widely used in convalescence from intes- 
inal disturbances. 

The various proprietary foods, or condensed milk mixed with water, al- 
hough not to be given over long periods, may be found serviceable in the 
Tadual return of the child to a normal diet. 

In children from three to seven years of age these acute derangements aro 
•arely serious, and usually respond promptly after purgation and restricted 
liet, consisting largely of boiled milk. 

It must be borne in mind that injudicious treatment, either in diet or 
Dedication, may interrupt what otherwise would be a prompt recovery and 
jrjpg on the most serious intestinal lesions. The chronic cases, both in infants 
lid older children, especially those with ileo-colitis and ulceration in the gut, 
present unusual difficulties. Each case must be studied by itself. Fa o d. w lucli 
is .digested- in the upper portion of the intestinal tract is preferable. Milk, 
properly modified with cereal water or predigested, if intelligently prescribed, 
offers the best chance of success. The so-called percentage system of milk 
modification, which enables the physician to alter at will the proportion of 
fat or carbohydrate present in the milk mixture, is of great service in feeding 
these long-standing cases. 

Care must be taken not to over-feed, although occasionally when there is 
persistent anorexia, gavage may be necessary. This is best accomplished 
through a nasaTtube. Some infants will retain food given through a catheter 
when they will vomit the same mixture taken from a bottle. Beef juice or 
one of the beef-peptone preparations is frequently useful. They sho 
always be given with considerable fluid. In a large majority of instances 
ulceration is confined to the large intestine, and can be reached by local 


treatment. . . 

Irrigations which flush the injured surface are of service. They should 

be discontinued if much exhaustion follows; this is rarely the case. 

No very definite results have followed the various astringent preparations 
recommended. Probably warm salt or weak soda solutions are as useful. Sil¬ 
ver nitrate is stimulating and healing where the ulcerations are in the rectum. 
In great local irritation and tenesmus, enemata (2 oz.) of flaxseed or starch, 
with 2 to 5 drops of laudanum, are soothing and beneficial. 

Treatment of Cholera Infantum.—In cholera infantum serious symptoms 
may occur with great rapidity, and here the incessant vomihng and frequeiit 
purging render the administration of remedies extremely difficult. Irr *S at . 
o< »d largo W i. .1 -tto, f *" h “, e ”,”2 

ice-water injections may be used, or a graduated bath As ,n the “ute cho 
eraic diarrhoea of adults, morphia hypodermically is the remedy which gives 
greatest relief and in the conditions of extreme vomiting and purging, with 
^^dtuapse symptoms, this drug alone commands^ si^ 

A child of one year may be given from yi* to A of a gram, to be repeated 
in an honr, and again if not better. 
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In all cases of diarrhoea convalescence requires very careful management 
An infant which has suffered from a severe attack should be especially wat^hec 
throughout the remainder of the hot weather. Fnriagi this ifigif d ; * 
eafa to a 1 M l diet. 

HL APPENDICITIS. 

Inflammation of the vermiform appendix is the most important of' acut 
intestinal disorders. Formerly the “iliac phlegmon” was thought to by dm 
to disease of the caecum—typhlitis—or of the peritoneum covering jfepeij 
tjjph lu: " • but we now know that with rare exceptions the caecum itself is no 
affected, and even the condition formerly described as stercoral typhlitis is h 
reality appendicitis. The history is very fully given in the monograph o 
Kelly and Hurdon, Melier and Dupuytren in France, Addison, Bright, and 
Hodgkin in England, recognized the importance of the appendix, but to 
American physicians and surgeons is largely due the modern appreciation of 
appendicitis as a common and serious disease. The contribution of Fitz in 
1886 served to put the whole question on a rational basis. 

Etiology .—Incidence of the pisease .—In New York, in 1903, there were 
439 deaths,.139 peTmftTionfin England and Wales, in 1003, there were 1,729 
deaths (Tatham), and in Chicago, 140 deaths per million inhabitants. Among 
8,043 deaths in the Boston City Hospital in the decade ending 1901, 179 
(2.2 per cent) were due to appendicitis, which may be taken as the average 
percentage of death in America. This is considerably higher than the Ger¬ 
man figures, which are 0.3 per cent in Vienna (Nothnagel) and 0.5 per cent 
in Munich (Einhom). 

The exciting causes of appendicitis are not always evident. An infection 
is in all probability the essential factor. The lumen of the appendix forms 
a sort of test-tube, in which the fasces lodge and are with difficulty discharged, 
so that the mucosa is liable to injury from, retention of the secretions or from 
-the presence of inspissated fajees or occasionally foreign bodies. In some in¬ 
stances the appendicitis is a local expression of a general infection. Some 
have thought that the great increase in the prevalence of the disease is due 
^ to influenza. By some the pnismanf rbcnrqat.ic fever is believed to be a cause, 
and just as it may excite tonsillitis, so it may eause inflammation of the lym¬ 
phatic tissues of the appendix. It is remarkable, too, that there may be two 
or three cases of appendicitis at the same time in one family. The acute catar¬ 
rhal form may be associated with pneumonia or typhoid fever or any jof the 
acute infections. >< Direct injury, as in straining and heavy lifting, is an occa¬ 
sional cause. 

The bacteriology of the disease is most varied. The bacillus eoli is present 
in a large number of cases, and the pyogenic organisms, particularly the Btrep- 
tococcua pyogenes and the proteus vulgaris. 

Age. —Appendicitis is a disease of young persons. According to Fitz’a 
statistics, more than 60 per cent of the cases occur before the twentieth year; 
according to Einhom’s, 6Q per cent between the sixteenth and thirtieth years. 
It has been met with as early as the seventh week, but it iB rarely seen prior 
to the third year. 

Sex,— It is about equally common in males and in females. 
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Occupation .—Persons whose work necessitates the lifting of heavy weights 
seem more prone to the disease. Trauma plays a very definite role, and in a 
uumjjer of cases the symptoms have followed very closely a fall or a blow. 

-^^discretions in. diet are very prone to bring on an attack, particularly in 
tM'jwumng form of the disease, in which pain in the appendix region not 
^ifieintly follows the eating of indigestible articles of f«pd. 

IpYWieties.—It is not easy to classify the forms of inflammation of the 
jmesl.ix. The following are the most important: 

04 TA 8 KHAI, in which the mucosa only is involved in a mild infec- 
causing swelling, a little oedema, and increased secretion, usually of a 
mncO-pus. This form may give rise to no symptoms whatever, or there may 
bb occasional colicky pains. 

v Acute diffuse appendicitis is more common. There is inflammation 
of the mucosa and thickening of the entire organ, which becomes rigid and 
tense, and the peritoneal surface hypenemic. There may bo erosions of the 
mucosa, or even small ulcers. 

/>- PunpjiENT appendicitis is a more advanced stage of the former. Very 
often the lumen of the tube is obstructed and pus is retained, forming a defi¬ 
nite sac, varying greatly in size. 

- Gangrenous appendicitis is characterized by necrosis, local,or general. 
Most frequently the tip is involved, but a large portion of the organ may be¬ 
come sphacelated, or in rare instances the entire appendix may slough off from 
the cfficum. 


In the acute diffuse, the purulent, or the gangrenous forms perforation 
may take place in one or in several spots. It leads to either a wide-spread 
perit onitis or a localized peritonitis with abscess formation, or very frequently, 
if operation~is not performed, to extensive abscess in the ccecal region—sup¬ 
purative peri-appendicitis. 

■ Chronic appendicitis may follow the acute form, or the process may be 
Blow and gradual from the start. The organ is firm, slightly enlarged, the 
coats thickened, and the mucosa thick and hyperaimic. The lumen may be 
narrowed. In some instances there are foreign bodies or concretions, and 
there may be areas of erosion of the mucous membrane or partial obliteration 
of the lumen. 


Obliterative appendicitis is perhaps the most common form, as it seems 
to be a gradual involution process in many individuals. The tube is thick¬ 
ened, the peritoneal surface smooth; the distal portion of the lumen may be 
entirely obliterated, and gradually the whole organ becomes sclerotic and 
shrunken. 

Fteoal Conoretions. —The lumen of the appendix may contain a mould of 
faces, which can readily be squeezed out. Even while soft the contents of the 
tube may be moulded in two or three sections with rounded ends. Concretions 
—enteroliths, coproliths—-are also common. Of 700 cases of foreign bodies 
there were 45 per cent of fecal concretions (J. F. Mitchell). The enteroliths 
often resemble in shape date-stones. The importance of these concretions is 
shown by the great frequency with which they are found in all acute inflam¬ 
mations of the appendix. , „ 

Foreign Bodies.— Of 1,400 cases of appendicitis collected by J. h. MitcneU 
these were present in 7 per cent; in 28 cases pins were found. It is well to 
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bear in mind that some of the concretions bear a very striking resemblance 
to cherry and date stones. 

Remote Effect*. —The remote effects of perforative appendicitis are inter¬ 
esting. Hsemorrhage may occur. In one of my cases the appendix was ad-' 
herent to the promontory of the sacrum, and the abscess cavity had perfo¬ 
rated in two places into the ileum. Death resulted from profuse hsemorrhage. 
Cases are on record in which the internal iliac artery or the deep circum¬ 
flex iliac artery has been opened. Suppurative pylephlebitis may result from 
inflammation of the mesenteric veins near the perforated appendix. Tho 
appendix may perforate in a hernial sac. Many instances of this have been 
recorded. 

After operation,.thrombosis of the iliac or femoral*veins is not uncommon, 
and sudden death from pulmonary embolism has followed. The leg m°y- ka 
permanently, enlarged. Hernia may occur in the wound. Strangulation of 
the bowel is an occasional sequence. Hecurrence of the symptoms after opera¬ 
tion has been noted, due in some cases to incomplete removal. 

Symptoms. —In a large proportion of all cases of acute appendicitis the 
following symptoms arc present: (1) Sudden pain in the abdomen, usually 
referred to the right iliac fossa; (2) fever, often of moderate grade; (3) 
gastrointestinal disturbance—nausea, vomiting, and frequently constipation; 
(4) tenderness or pain on pressure in the appendix region. 

Pain. —A sudden, v iolent, pain in the abdomen is, according to Kit/,, the 
most, constant; first, decided symptom of perforating inflammation of the «|i- 
psndix, and occurred in 81 per cent of the cases analyzed by him. In fully 
half of the cases it is localized in the right iliac fossa, but it may be central, 
diffuse, but usually in the right half of the abdomen. Even in the cases in 
which the pain is at first not in the appendix region, it is usually felt here 
within thirty-six or forty-eight hours. It may extend toward the perimeum 
or testicle. It is sometimes very sharp and colic-like, and cases have been 
mistaken for nephritic or for biliary colic. Some patients speak of it as a 
sharp, intense pain—serous-membrane pain; others as a dull ache—connective- 
tissue pain. While a very valuable symptom, pain is at the same time one 
of the most misleading. Some of the forms of recurring pain in the appendix 
region Talamon has called appendicular colic. The condition is believed to 
be due to partial occlusion of the lumen, leading to violent and irregular 
peristaltic action of the circular and longitudinal muscles in the expulsion 
of the mucus. 

Fevee. —Fever is ahrays present in the early stage, even in the mildest 
forms, and is a most important feature. J. B. Murphy states that he would 
not operate on a case in which he was confident that no fever had been present 
in the first thirty-six hours of the disease. An initial chill is very rare. The 
fever may be moderate, from 100° to 102°; sometimes in children at the very 
outset the thermometer may register above 103.5.° The thermometer is one 
of the most trustworthy guides in the diagnosis of acute appendicitis. Ap¬ 
pendicular colic of great severity may occur without fever. When a localized 
abscess has formed, and in some very virulent eases of general peritonitis, tin* 
temperature may be normal, but at this stage there are other symptoms which 
indicate the gravity of the situation. The pulse is quickened in proportion' 
to the fever, 
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GUstbo-intestinal Disturbance.—' The tongue is usually furred and 
nnifl t. seldom dry. Nausea and vomiting are symptoms which may be absent, 
fat which are commonly present in the acute perforative cases. The vomiting 
rarely persists beyond the second day in favorable cases. Constipation is the 
rufejbut the attack may set in with diarrhoea, particularly in children. 

■ Looal Signs. —Inspection of the abdomen is at first ne gative: there is 
pp detention, and the iliac fossa; look alike. OiLpalpation there are usually 
from the outset two important signs—namely,' great tension of the right rectus 
muscle, and tenderness or actual pain on deep pressure. The muscular rigidity 
may be so great that a satisfactory examination can not be made without an 
anaesthetic. Myftuppv has called attention to the value of a localized point 
of tenderness on deep pressure, which is situated at the intersection of a line 
drawn from the navel to the anterior superior spine of the ilium, with a 
second, vertically placed, corresponding to the outer edge of the right rectus 
musc le. Firm, deep, continuous pressure with one finger at this spot causes 
pain, often of the most exquisite character. In addition to the tenderness, 
rigidity, and actual pain on deep pressure, there is to bo felt, in a majority 
of the cases,,a p indur ation or swelling. In some cases this is a boggy, ill- 
defined mass in the situation of the ctccum; more commonly the swelling is 
circumscribed and definite, situated in the iliac fossa, two or three fingers’ 
breadth above J’oupart's ligament. Some have been able to feel and roll be¬ 
neath the fingers the thickened appendix. The later the case conics under 
observation the greater the probability of the existence of a well-marked tumor 
mass. It is not to bo forgotten that there may be neither tumor mass nor 
induration to be felt in some of the most intensely virulent cases of perfora¬ 
tive- appendicitis. 

In addition may be mentioned great irritability of the bladder, which I 
have known to lead to the diagnosis of cystitis. It may be a very early symp¬ 
tom. The urine is scanty and often contains albumin and indican. Peptonu¬ 
ria is of no moment, t The attitude is somewhat suggestive, th e^decubitu s is 
dnjHBl r _Bnd th e right le g is semi-ilexed. Examination per rectum, in the early 
stages rarely gives any information of value, unless the appendix lies well 
over the brim of the pelvis, or unless there is a large abscess cavity. Severe 
cases usually show at leucocytosis of 15,000 to 24,000. 

; Albuminuria is common. Sometimes there is an acute nephritis, and Dieu- 
lafoy has described an acute toxic form. ,/He thinks that the kidneys are not 
infrequejiUy-damaged in the disease. 

There are three.possibilities in any case of appendicitis: (1) Gradual, re¬ 
covery. (2) the formation of a local abscess, and (3) general peritonitis. 

Recovery is the rule. Out of 264 cases at St. Thomas’s Hospital with 
the above-mentioned clinical characters, 190 recovered. There are surgeons 
who nlftim that the getting well in these cases does not mean much; that the 
p ftfrlflTiifl jiqyQ recurrences- and are constantly liable to the graver accidents of 
the-dieease. This, I feel sure, is an unduly dark picture. 

In a cw which i s proceeding to recovery the pain lessens at the end of 
thajeconi or th i rd day, the temperature falls, the tongue becomes cleaner, 
the vomiting ceases, the local tenderness is less marked, and the bowels are 
moved. By the end of a week the acute symptoms have subsided. Ax ri dura¬ 
tion or an actual am all tumor mass from the size of a walnut to that of an 
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egg may persist—a condition which leaves the patients very liable to a recur¬ 
rence. So liable is the attack to recur that a special variety of relapsing 
appendicitis is described. 

Local Abscess Formation. —As a result of ulceration and perforation, 
sometimes following the necrosis, rarely as a sequence of the diffuse appendi¬ 
citis, the patient'has the train of symptoms above described; but at the end 
of the first week the loeal features persist or become aggravated. The course 
of the disease may be indeed so acute that by the end of the fourth or fifth 
day there is an extensive area of induration in the right iliac fossa, with great 
tenderness, and operations have shown that even at this very early date an 
abscess cavity may have formed. Though as a rule ttje fever becomes aggra¬ 
vated with the onset of suppuration, tins is not alirays the case. Tip* ty n 
most im portant elements in the diagnosis of abscess formation are th^gradual 
increase oT the local tumor and yiie aggravation of the general symptoms. 
Nowadays, when operation is so frequent, we have opportunities of seeing the 
abscess in various stages of development. Quite early the pus may lie between 
the csccum and the coils of the ileum, with the general peritonaeum shut off 
by fibrin, or there is a sero-fibrinous exudate with a slight amount of pus 
between the lower coils of the ileum. The abscess cavity may be small and 
lie on the psoas muscle, or at the edge of the promontory of the sacrum, and 
never reach a palpable size. The sac, when larger, may be roofed in by the 
small bowel and present irregular processes and pockets leading in different 
directions. In larger collections in the iliac fossa the roof is generally formed 
by the abdominal wall. Some of the most important of the localized abscesses 
are those which are situated entirely within the pelvis. The various directions 
and positions into which the abscess may pass or perforate have already been 
referred to under morbid anatomy, but it may be here mentioned again that, 
left alone, it may discharge externally, or burrow in various directions, or be 
emptied through the rectum, vagina, or bladder. Death may be caused by 
septicaemia, by perforation into an artery or vein, or by pylephlebitis. 

General Peritonitis. —This may be caused by direct perforation of the 
appendix and general infection of the peritonaeum before any delimiting in¬ 
flammation is excited. In a second group of cases there has been an attempt 
at localizing the infective process, but it fails, and the general peritonaeum 
becomes involved. In a third group of cases a localized focus of suppuration 
exists about an inflamed appendix, and from this perforation takes place. 

Death in appendicitis due usually to general peritonitis. 

The gravity of apptmaix disease lies in the fact that from the very outset 
the peritonaeum may be infected; the initial symptoms of pain, with nausea 
and vomiting, fever, and local tenderness, present in all cases, may indicate 
ia wide-spread infection of this membrane. The onset is usually sudden, the 
pain diffuse, not always localized in the right iliac fossa, but it is not so much 
the character as the greater intensity of the symptoms from the outset that 
makes one suspicious of. a.general peritonitis. Abdominal distention, diffuse 
tenderness, and gbsence of abdominal movements are the most trustworthy 
local signs, but they are not really so trustworthy as the general symptoms- 
The* initial nausea and vomiting persist, the pulse becomes more rapid, the 
tongue is dry, the urine scanty. In very acute cases, by the end of twenty-four 
hours the abdomen may be^Mended. By the th ird a nd fourth_days the 
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cjf^sieal picture of a general peritonitis is well established —«■ an d 

signless fthdomen. a rapid 4 mlre, a dry.,,tongue, do rsal, dpcu hitus with the 
kpea yiraw n up, and an anxious, pinched, HypicMiiflJftcies. Unfortunately, 
the lehooeyte count gives little aid. 

Fever is an uncertain element. It is usually present at first, but if the 
physician does not see the case until the third or fourth day he should not 
be deceived by a temperature below 100.5°. The pulse is really a better indi¬ 
cation than the temperature. One rarely has any doubt on the third or 
fourth day whether or not peritonitis exists, but it must be acknowledged that 
there arc exceptions which trouble the judgment not a little. While on the 
one hand, without suggestive symptoms, a laparotomy has disclosed an unex¬ 
pected general peritonitis, on the other, with severe constitutional symptoms 
and apparently characteristic local signs, the peritonaeum has been found 
smooth. 

TViapnnsis. —Appendicitis is by far the most common inflammatory con- 
ition, not only in the ca'cal region, but in the abdomen generally in persons 
aider thirty. The surgeons have taught us that, almost without exception, 
udden pain in the right iliac fossa, with fever and localized tenderness, with 
ir withou t, tumor, means appendix disease. There arc certain diseases of the 
bdominal organs characterized by pain which are apt to be confounded with 
ippendicitis. j Bjjjatjucolic, kiduy.colic, and the colicky pains,at, the men- 
trual period in women have in some cases to be most carefully considered. 

diseases of the tubes andfyelvic peritonitis may simulate appendicitis very 
ilosely, but the history and llie local examination under ether should in most 
iases enable the practitioner to reach a diagnosis. 1 have seen several cases 
mpposed to be recurring appendicitis which proved to be tubo-ovarian disease. 

The Dietl’s crises in floating kidney have been mistaken for appendicitis. 

. Both intussusception and internal strangulation may present very similar 
iymptoms7 and if the patient is only seen at the later stages, when there is 
liffuse peritonitis and great tympany, the features may be almost identical. 
Fae cal v omiting, which is common in obstruction, is never seen in appendicitis, 
and in children the marked tenesmus and bloody btools are important signs 
af intussusception. It is not often difficult to decide when the cases arc seen 
early and when the history is clour, hut mistakes have been made by surgeons 


of the first rank. 

Acute luemorrliagic pancreatitis may also produce symptoms very like 
those of'aJpOTcttrs" with general peritonitis. The relation of typhoid lever 
and .appendicitis is interesting. The gastro-intestinlRymptoms, particularly 
the pain and the fever, may at the onset suggest appendicitis. Operations have 
been comparatively frequent. In the second and third weeks of typhoid fever 
perforation of the” appendix may occur, and occasionally late in the convales¬ 
cence perforation of an unhealed ulcer of the appendix. 

There is a well-marked appendicular hypochondriasis. Through the per¬ 
nicious influence of the daily press, appendicitis has become a sort of fad, and 
the physician has often to deal with patients who have alums a fixed ffiea 
that they have the disease. The worst cases of this class winch 1 have seen 
have been in members of our profession, and 1 know of at least on^nstanee 
in which a perfectly normal appendix was removed. The question really has 
its ludicrous side. A weU-kJTphysician in a Western city havmg one night 
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a bellyache, and feeling convinced that his appendix had perforated^ sum- 
moned a surgeon, who quickly removed the supposed offender! 

Hysteria way. . of ..course simulate appendicitis very closely, and it may 
require a very keen judgment to make a diagnosis. 

{f Mucous colitis with entcralgia in nervous women is sometimes mistaken 
for appendicitis* In two instances of the kind I have prevented proposed 
operation, and I have heard of cases in which the appendix has been re- ' 
moved. 

ji- Eerinephritic and perieaeeal abscess from perforation of ulcer, either sim¬ 
ple or cancerous, and circumscribed peritonitis in this region from other 
causes, can rarely be differentiated until an exploratsry incision is made. 

Chronic obliterative appendicitis can not always be, differentiated from the 
perforative form, and in intensity of pain, severity of symptoms, and, in rare 
instances, even in the production of peritonitis, the two may be identical, 
i Briefly stated, localized pain in the right iliac fossa, with or without in- 
jduration or tumor, the existence of MeBurney’s tender point, fever, furred 
longue, vomiting, with constipation or diarr^ijpn, fndiiyiteappendicitis. The 
joccurrence of general peritonitis is suggested by increase and diffusion of the 
jabdominal pain, tympanites (as a rule). marked, aggravation of the eoastitu- 
jtional symptoms, particularly elevation of fever and increased rapidity of the 
ajulse. Obliteration of hepatic dulness is rarely present, as the peritonaeum 
In these cases docs not often contain gas. 

Prognosis. —While we can not overestimate the gravity of certain forms 
of appendicitis, it is well to recognize that a largo proportion of all cases 
recover. It is the element of uncertainty in individual cases 'fehich has given 
such an impetus to the surgical treatment of the disease. That an inflamed 
appendix may heal perfectly, even after perforation, is shown by instances 
(post mortem) of obliterated tubes firmly imbedded in old scar tissue. In 
1903, in England and Wales, appendicitis was assigned as a cause of 1,729 
deaths, as compared with 1,244 and 1,485 in the preceding two years. The 
mortality has been increasing of late years in spite of the earlier and better 
'surgery. Hawkins attributes this to an increased severity of- the disease. The 
mortality in the hands of surgeons ranges from 2 to 11 per cent, varying with 
the variety and the stage of the disease at which operation is performed. 

Treatment. —Gradually the profession lias learned to recognize that appen¬ 
dicitis is a surgical disease. In hospital practice the eases should be admitted 
directly to the surgical wards. Many lives are lost by temporizing. The 
general practitioner doefe well to remember—whether his leanings be towari 
the conservative or the radical methods of treatment—that the surgeon is oftei 
called too late, never too early. 

There is no medicinal treatment of appendicitis. There are remedie 
which will allay the pain, but there arc none capable in any way of controllm; 
the course of the disease. IjssLin-bcd, a light diet, nieasures. di.rcc ted_ to alia 
the vomiting—upon these all are agreed. The prac.tieejlLiji.ying opium i 
some form in appendicitis and peritonitis is almost universal with jihysiciaiv. 
Surgeons, on the other hand, almost unanimously condemn the practice, t 
obscuring the clinical picture and tending to give a false sense of security; an 
since they control the situation, I think we shoul^—deferring in this matti 
to their judgment—not give opium, and tr ust to the. persistant-uaMif n 
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oc&lly—to ,£c]^£V£— yjc. pain. General opinion among the beat surgeons is, I 
telieve, o pposed to the u se of saline purges 

Operation is indicated in all cases of acute inflammatory trouble in the 
itecal region, whether tumor is present or not, when the general symptoms 
ire severe, and when atjlie end of forty-eight hours, or even earlier, the 
’eiitures of the case point to a progressive lesion. The mortality from early 
iperation under these circumstances is very slight. 

In recurring appendicitis, when the attacks are of such severity and fre¬ 
quency as seriously to interrupt the patient’s occupation, the mortality in the 
rands of capable operators is very small. 

IV. INTESTINAL OBSTRUCTION. 

Intestinal obstruction may be caused by strangulation, intussusception 
twists, a nd kno ts, strictures and tumors, and by abnormal contents. 

Etiology and Pathology. — (a) Stiunoulation. —This is the most fre- 
uent cause of acute obstruciion, and occurred in 34 per cent of the 295 cases 
nalyzed by Fitz, and in 35 per cent of the 1,134 cases of Loichtenstern. Of 
he 101 cases of strangulation in Fitz's table, which has the special value of 
aving been carefully selected from the literature since 1880, the following 
/ere the causes:; Adhesions, 63; vitelline remains, 21; adherent appendix, 6; 
lesenteric and omental slits, G; peritoneal pouches and openings, 3; adherent 
ube, lj peduncular tumor, 1. The bands and adhesions result, in a majority 
f cases, from former peritonitis. A number of instances have been reported 
ollowing operations upon the pelvic organs in women. The strangulation 
nay be recent and due to adhesion of the bowel to the abdominal wound or 
. coil may be caught between the pedicle of a tumor and the pelvic wall. Such 
uses arc only too common. Late occlusion after recovery from the operation 
s due to bands and adhesions. 

The vitelline remains are represented by Meckel’s diverticulum, which 
‘orms a finger-like projection from the ileum, usually within eighteen inches 
>f the ilco-caxml valve. Tt is a remnant of the omphalo-mesentcric duct, 
■hrough which, in the early embryo, the intestine communicated with the 
rolk-sac. The end, though commonly free, may be attached to the abdominal 
wall near the navel, or to the mesentery, and a ring is thus formed through 
ivhich the gut may pass. 

Seventy per cent of the eases of obstruction from strangulation occur in 
males; 40 per cent of all the cases occur between the ages of fifteen.and thirty 
fears. In 90 per cent of the cases of obstruction from these causes the site 
of the trouble is in thc small bowel; the position of the strangulated portion 
was in the right iliac fossa in 67 per cent of the cases, and in the lower abdo¬ 
men in 83 per cent. 

(6) Intussusception. —In this condition one portion of the intestine slips 
into an adjacent portion, forming an invagination or intussusception. The 
two portions make a cylindrical tumor, which varies in length from a half- 
inch to a foot or more. The condition is always a descending intussusception, 
®nd as the process proceeds, the middle and inner layers increase at the ex¬ 
pense of the outer layer. A^ intussusception consists of three layers of bowel; 
i^e oujgjjnost, known as the intussuscipiens, or receiving layer; a middle or 
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retnming-layer; and the innermost or entering layer. The student can obtain 
a dear idea of the arrangement by making the end of a glove-finger pass ifii'to 
the lower portion. The actual condition can be very clearly studied in the 
post-mortem invaginations which are so common in the small bowel of chil¬ 
dren. In the statistics of Fits, 93 of 295 cases of acute intestinal obstruction 
were due to thi^ cause. Of these, 52 were in males and 27 in females. - The 
cases are most common in early life, 34 per cent under one year and 66 per 
cent under the tenth year. Of 103 cases in children, nearly 50 per cent 
occurred in the fourth, fifth, and sixth months (Wiggin). No definite causes 
could be assigned in 42 of the cases; in the others diarrhoea or habitual con¬ 
stipation had existed. 

The-site of the invagination varies. Wc may reffegnize (1) an iUn-rmcnl 
when the ileo-ca?cal valve descends into the colon. There are cases in which 
this is so extensive that the valve has been felt per rectum. This form oc¬ 
curred in 75 per cent of the cases; in 89 per cent of Wiggin’s collected cases. 
In the ileo-colic the lower part of the ileum passes through ,the ileo-csecal valve. 
(2) The iieaCin which the ileum is alone involved. (3) $he colic, in which 
it is confined to the large intestine. And (4)' coliqp-reclal. In which the color 
and rectum are involved. . 

Irregular peristalsis is the essential cause of intussusception. Nothnagcl 
found in the localized peristalsis caused by the farad ic current that it was 
not the descent of one portion into the other, but’the drawing up of the 
receiving layer by contraction of the longitudinal coat* Intagination maj 
follow any limited, sudden, and severe peristalsis. 

In the postmortem examination, in a base of death from intussusception 
the condition is very characteristic. Peritonitis may be preset or an acuti 
injection of the serous membrane. When death occurs early; as it may d( 
from shock, there is little to be seen. The portion of bowel Effected is largi 
and thick, and forms an elongated tumor with a curved outline. T he pa rt: 
are swotien and congested, owing to the constriction of the mesentery betweci 
the layers. The entire mass may be of a deep livid-red color. In very recen 
‘processes there is only congestion, and perhaps a thin layer of lymph, and tin 
intussusception can be reduced, but when it has lasted for a few days, lympl 
is thrown out, the layers are glued together, and the entering portion of tin 
gut can not be withdrawn. 

The anatomical condition accounts for the presence of the tumor, whirl 
exists in two-thirds of all cases; and the engorgement, which results from th 
compression of the mesenteric vessels, explains the frequent occurrence o 
blood in the discharges, which has so important a diagnostic value. If tli 
patient survives, necrosis and sloughing of the invaginated portion may occui 
and if union has taken place between the inner and outer layers, the callin' 
of the gut may be restored and a cure in this way effected. Many cases c 
the kind are on record. In the Museum of the Medical Faculty of the McGii 
University are 17 inches of small intestine, which were passed by a la 1 
who had symptoms of internal strangulation, and who made a complet 
recovery. 

(c) T wists AND R hqtb. —Volvulus or twist occurred in 42 of the 29 
cases (Fitz^ Sixty-eight per cent were in males. It is mdfct frequent lx 
tween the ages of .thirty apd forty. In the great majority of all cases th 
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iriSrt is axial and associated with an unusually long mesentery. In 50 per 
a&t of the cases it was in thtLligmoid flexure. The next most common situa- 
ion is about the csecum, which may be twisted upon its axis or bent upon 
:self. As a rule, in volvulus the loop of bowel is simply twisted upon its long 
xis, and the portions at the end of the loop cross each other and so cause the 
trangulation. It occasionally happens that one portion of the;bowel ; s twisted 
baflt Another. 

■ (d) fiXBlQXPBgB AND Tumors.— These are very much less important causes 
if A obstruction, as may be judged by the fact that there are only 15 in- 
itances out of the 295 cases, in I t of which the obstruction occurred in the 
argfijntfistine (Pitz). On the other hand, they are common causes of chronic 
ibstruction. i* 

Lipoma, may occur, growing from the submucosa, and cause intussuseep- 
ion. In a number of cases the tumor has been passed per rectum. S. B. Ward 
ias collected 9 cases. 

The obstruction may result from: (1) Congenital stricture. These are 
exceedingly rare. Much more commonly the condition is that of complete 
Dcclusion, cither fomiing -the imperforate anus or the congenital defect by 
whickJbe_duodcnum is not united to the pylorus. (2) Simple cicatricial 
stenosis, which results from ulceration, tuberculous or syphilitic, more rarely 
from dysentery, and most rarely of all from typhoid ulceration. (5) New 
growths. The malignant strictures are due chiefly to cylindrical epithelioma, 
which forms an annular tumor, most commonly met with in the large bowel, 
about the sigmoid flexure, or the descending colon. Of benign growths, papil¬ 
lomata, adenomata, lipomata, and fibromata occasionally induce obstruction. 
(4) Compression and traction. Tumdpte of neighboring organs, particularly 
of the pelvic viscera, may cause obstruction by adhesion and traction; more 
rarely, a coil, such as the sigmoid flexure, filled with fames, compresses and 
obstructs a neighboring coil. In the healing of tuberculous peritonitis the 
contraction of the thick exudate may cause compression and narrowing of 
the coils. 

1st Atojohmat. Oomtck ts —Foreign bodies, such as fruit stones, coins, 
pins, needles, or false teeth, are occasionally swallowed accidentally, or by 
lunatics on purpose. Bound worms may become rolled into a tangled mass 
and cause obstruction. In reality, however, the majority of foreign bodies, 
such as coins, buttons, and pins, swallowed by children, cause no inconve¬ 
nience whatever, but in a day ot two are found in the stools. Occasionally such 
a foreign body as a pin will pass through the oesophagus and will be found 
lodged in some adjacent organ, as in the heart (Peabody), or a barley ear 
rosy reach the liver (Dock). 

Medicin es, such as'magnesia or -iismuth, have been known to accumulate 
in the bowels and produce obstruction, but in the great majority of the cases 
the condition is caused by ^g all-sto nes, or.t enteroliths. Of 44 cases, in 
23 the obstruction was by gall-stones, in 19 bv faces, and in 2 by enteroliths. 
Obstruction by faeces mav happen at any period of life. As mentioned when 
speaking of dilatation of the colon, it may occur in young children and persist 
for weeks. T n foc al accumulation the laTgc bowel may roach an enormous 
siz e and ( fly ff Hlt**"* 11 become very hard. The retained masses may be chan¬ 
neled, and small quantities of faecal matter are passed until a mass too large 
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fntora the l umen and; .canses-obstruction. There may be very few symfptoE 
as the condition may be borne for weeks or even for months. 

Obstruction by gall-stones is not very infrequent, as may be gathered frc 
the fact that 23 cases were reported in the literature in eight years. Eighte 
of these were in women and 5 in men. In six-sevenths of the cases it oecurr 
after...thft.fiftieth year. The obstruction is usually, in the ileo-cajcal.regio 
but it may be in the duodenum. These large solitary gall-stones nlcert: 
t hroug h the gall-bladder, usually into the small intestine, occasionally into 1 
colon. In the latter case they rarely cause obstruction. Courvoisier has a 
lected 131 cases in the literature. 

Enteroliths may be formed of masses of hair, more commonly of tftq p hr 
phates of lime and magnesia, with a nucleus form®-of a foreign body Or 
hardened fasces. Nearly every museum possesses specimens of this kind. Th< 
are not so common in men as in ruminants, anft, as indicated in Pita’s stati 
tics, are very rare causes of obstruction. ^ 

Symptoms.— (a) Acute Obstruction- —* HonstiBati on.‘ p ain in the abd 
men, and vomitin g are the three important symfjtopis.if'J^in Bets., in car 
and may come .on abruptly while the patient is talking or, more commonl 
during the jKjrfornuincc of some action. It is at $rst colicky in character, b: 
subsequently it becomes continuous and very intense. ' Vomiting follov 
quickly and is a constant and most distressing symptom. At first the contcn 
of .the ..stomach are voided, and then greenish, bile-s tfcneil material, and sooi 
in cases of acute and permanent obstruction, the material voiced is a browi 
ish-black liquid, with a distinctly faecal odor. This sequence of gastric, biliou 
and, finally, stfircoraceous vomiting k pe ftiaps the most impietant diagnost 
feature of acute obstruction.' The dflpnp&tion may be absolute, without tl 
discharge of either fasces or gas. Very often the contents of The bowel belo 
the stricture are discharged. . Distention of the abdomen ustfally occurs, an 
when the large bowel is involved it is extreme. On the other hand, if th 
obstruction is high up in the small intestine, there may be very slight tympan; 
At first the abdomen is not painful, but subsequently it may become acutel 
tender. 

The constitutional symptoms from the outset are severe. The face is palli 
and. anxious, and finally collapse symptoms supervene. /T he e yes becom 
sunken, the', features pinched, and the skin is covered with a cold, damm 
sweat. -The pulse becomes rapid and feeble. There may bo no fever; th 
axillary temperature is often subnormal. The tongue is diy and parched aru 
the thirst is incessant. The urine is high-colored, scanty, and there may b 
suppression, particularly when the obstruction is high up in the bowel. Thi 
is probably due to the constant vomiting and the small amount of liquid whicl 
is absorbed. The ease terminates as a rule in from three to six days. In som 
instances the patient dies from shock or sinks into coma. ' A leucocytosi’s o 
76,000 or 80,000 per c. mm. may be present. 

(tjon, there is aJiistory .QUong^tanding-constipation. There may have beef 

;discharge of mucus, or in some instances the. faecal masses have been.chuu 
aeled, and so have allowed the contents of the upper portion of the bowel if 
pass through. In elderly persons this is not infrequent; but examination 
either per. rectum or externally, in the course of the colon^will reveal tb( 
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presence of hard scybalous masses. There may be retention of faeces for weeks 
without exciting serious symptoms. In other instances there are. Vomiting, 
jiy-tha abdomen, gradual distention, and finally the ejucta become faical. 


dened masses may excite an intense colitis or even peritonitis. 

In atricture, whether cicatricial or cancerous, the symptoms of obstruction 
are very diverse. Constipation gradually comes on, is extremely variable, and 
|t be months or even years before there is complete obstruction. There 
are transient attacks, in which from some cause the faices accumulate above 
the stricture, the intestine becomes greatly distended, and in the swollen 
abdomen the coils can be seen in aelivc peristalsis. In such attacks there may 
be vomiting, but it is vary rarely of a faecal character. In the majority of 
these cases the general nSalth is seriously impaired; the patient gradually be¬ 
comes aspnic and emaciate^ and finally, in an attack in which the obstruc¬ 
tion is complete, death occurs with all the features of acute occlusion or the 
case may be prolonged for teil or twelve days. 

Diagnosis.—(akTnjJSriUAiiON or the Obstruction. —Hernia must bo 
excluded, which is Dy norneam always easy, as fatal obstruction may occur 
from-ihe involvement of a'very limited portion of the gut in the external ring 
or jpjh&jobturator foramdh. Mistakes from both of these causes ltavc come 
under my observation; they were cases in which it was impossible to make a 
diagnosis other than aqote obstruction. Timely operation would have saved 
both lives. A thorough rectal and, in women, a vaginal examination should 
be made, which will give important information as to the condition of the 
pelvic and rectal contents, particularly in cases of intussusception, in which 
;the descending*howel can sometimes 1 J»jEelt. In cases of obstruction high up 
the empty coils sink into the pelvis ancRan there be detected. Rectal explora¬ 
tion with the entire hand is of doubtful value. In the inspection of the abdo- 
mpn there are important indications, as the special pro mi ne n ce in certain 
regions, the occurrence of well-defined masses, and the presence of hypertro¬ 
phied cfliln iti onfi vp pnn'stnIsis John Wyllio has called attention to the great 
value in diagnosis of the “patterns of abdominal tumidity.” * ' In obstruction 
of the lower end of the large intestine not only may the horseshoe of the 
colon stand out plainly, when the bowel is in rigid spasm, but even the pouches 
of the gut may be seen.; When the caecum or lower end of the ileum is ob¬ 
structed the tumidity is in the .lower central region, and during spasm tlie, ( 
coils of the small bowel may stand out prominently, one above the other either 
obliquely or transversely placed—the so-called “ ladder pattern. In obstruc- 
tion of the duodenum or jejunum there may only be slight distention of the 
upper part of the abdomen, associated usually with rapid collapse and anuria. 

In-the ileum and caecum the distention is more in the central portion of 
tha abdnmen; the vomiting is distinctly faecal and occurs early. In obstruc¬ 
tion of the colon, tympanites is much more extensive and general, lencsmus 
in more common, with the passage of ffiijfius and blood. The cnuxse is 
quifik, the cp jjflp se does UftL supervene ,$ 0 . rapidly, and the urinary seeretwn 

u taSfHftSass. -1— nt™« 0 » - a 

accurately localized, but in others it is very uncertain. Digital examination 


Edinburgh Hospital Reports, voL it 
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of the rectum should first be made. The rectal tube maythjeuJie.pBflged,Mt 
it is impossible to get beyond the sigmoid flexure. In the use of the rigfiMubfe 
there is danger of perforation of the bowel in the neighborhood of a stricture. 
The quantity of fluid which can be passed into the large intestine should be 
estimated. The capacity of the large bowel is about six quarts. Wiggin ad¬ 
vises about a pint and a half from a height of three feet for an infant. To 
thoroughly irrigate the bowel tho patient should be chloroformed and should 
lie on the back or on the side—best on the back, with the hips elevated. Treves 
suggests that the ca)eal region should be auscultated during the passage of the 
fluid. 'For diagnostic purposes the rectum may be in Hated,-either by the bel- 
lowa-or by the use of bicarbonate of soda and tartar acid. In certain cases 
these measures give important indications as to the s^ption of the obstruction 
in the large bowel. 

(6) Natubk of the Obstruction. —This is often difficult, not infre¬ 
quently impossible, to determine. Slrangulqtio0is not common in very early 
life. In many instances there have been,previous aWack^f"abdominal pain, 
or there are etiological factors which give ajflcw,JhidJ- *#d peritonitis or 
operation on the pelvic viscera. Neither the nor 'the character of the 
pain gives us any information. In rare instanQgs^bausea and vomiting may 
be absent. The vomiting usually becomes faecal from the th^ftl to the fifth 
day. A tumor is not common in strangulation, an&|ras present in only one- 
fifth of the cases. Fever is not of diagnostic value. yy 

Intussusception is an affection of childhood, and is^pf all fbl!hs of inteqpl 
obstruction the one most readily diagnosed. The presence of .tumor, bloody 
stoo ls, and tenesm us are the important^agtbjs. The tumor is mually sausage- 
shaped and felt i n the region of the transverse colon. It exists in 66 of 93 
cases. It became evident the first day in more than one-thi©! of the cases, 
on the second day in more than one-fourth, and on the third day in more than 
one-fifth. Blood in the stools occurs in at least three-fifths of the cases, either 
spontaneously or following the use of an enema. The blood may be mixed 
with mucus. Tenesmus is present in one-third of the cases. J&oal-mguiixig 
is not .very, common and was present in only 12 of the 93 instances. Abdom¬ 
inal tympany is a symptom of slight importance, occurring in only one-third 
of the cases. 

yjhudus can rarely be diagnosed. The frequency with which it involves 
the sigmoid flexure is to be borne in mind. The passage of a flexible tube 
or injecting fluids might in these cases give valuable indications. 

Ifljmil obstruction the condition is usually clear, as the fteees can be 
felt per rectum and also in the distended colon. Faecal vomiting, tympany, 
abdominal pain, nausea, and vomiting arc late and are not so constant. In 
obstruction by gall-stone a few of the cases gave a previous history of gall¬ 
stone colic. Jaundice was present in only 2 of the 23 cases. Pain and vomit¬ 
ing, as a rule, occur early and are seyere, and faecal vomiting is present in 
two-thirds of the cases. A tumor is rarely evident. 

(c) DiAOHQsia. F ROM oth e r C on bitions.— /Acute enteritis with great re¬ 
laxation of the intestinal coils, vomiting, and pain may be mistaken for 
obstruction. In an autopsy on a case of this kind the small and large bowels 
were intensely .inflamed, relaxed, sodden, and enormously ^distended. The 
symptoms .were those of acute obstruction, but the intestine was free from 
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ditodenum to rectum. Of late years many instances hare been reported in 
wlndjgESatce^flJnllowin g disease , of the appendix has been mistaken for 
acute obstruction. The intense vomiting, the general tympany and abdominal 
t end e rn e ss , and in some instances the suddouifiaLof .ihmnnset are very decep¬ 
tive, and in two cases which have come under my notice the symptoms pointed 
very strongly to internal strangulation. In appendix disease the temperature 
is more frequently elevated, the vomiting is never faecal, and in many cases 
there is a history of previous attacks in the cmeal region, j Acute haemorrhagic 
pancreatitis may produce symptoms which simulate closely intestinal obstruc¬ 
tion. ' A boy was admitted to the Johns Hopkins Hospital with a history of 
obstinate vomiting, intense abdominal pain, gradually increasing tympany, 
and no passage for serial days. Ilis condition seemed serious and he was 
transferred at once to the surgical wards. At the ope rati on the coils were 
found uniformly distended *rnl covered in places with the thinuest film of 
lymph. No obstruction existed, hut there was a tumor-like mass surrounding 
the pancreas, firm, hard,’ and deeply infiltrated with blood. The patient 
improved after the’3>peration aqd recovered completely. 

Tsfia&nea.t.—>£urg,hives should not ho given. For the pain hypodermic 
injections of^morphia are .indicated. , To allay the distressing \oniiting, the 
stomach should.be washed out. Not only is this directly beneficial, but Kuss- 
maul claims fhat the abdominal distention is relieved, the pressure in the 
bowel above the seal; of obstruction is lessened, and the violent peristalsis is 
dhninished. It may be practised three or four times a day, and in some in- 
sfRices has proved beneficial; in others curative. Thorough irrigation of the 
large bowel with injections should be practised, the warm fluid being allowed 
to flow in from a fountain syringe, and the amount carefully estimated. 

Inflation may also be tried, by forcing the air into the rectum with the 
bellows or with" a Davidson's syringe. It is a measure not without risk, as 
instances of rupture of the bowel have been reported. Of 39 cases in children 
treated by inflation or encmata 1G recovered (Wiggin). In cases of acute 
obstruction, surgical measures slioidd be resorted to early. 

For the-tympanites turpentine stupes and hot applications may be ap¬ 
plied; if extreme, the bowel may he punctured with a small aspirator needle. 
In cases of chronic obstruction the diet must be carefully regulated, and opium 
and belladonna are useful for the paroxysmal pains. Enemata should be em¬ 
ployed, and if the obstruction becomes complete, resort must be had to surgical 
m easur es. 


V. CONSTIPATION (Costivenesa) 

Definition. —Retention of fasces from any cause. 

Constipation in Adults. —The causes are varied and may be classed as 
general and local. 

(^nw|yp. Ha naps— (g) Constitutional pecu l iar ities: .Torpidity of th,e bow- «£.- 
els is often a family complaint and is found more often in dark than in fair 
persons. Sedentary habits, particularly in persons who eat too much and 
ne tdMJ.hfi-CaHa of .nature, (r) Certain diseases, such as, anamia.jnqijras- 
thaaia andjhggteriaj chronic affectiona-of the liver^stomach, antkintestines, 
and thqjBCutaSers. Under this heading may appropriately be placed that 
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most injurious of all habits/ drug-talcing, (d) Ei ther a cofl f gfl die t-'mrhir.h 
leaves too much residue, or a diet which leaves too little. 

Local- Causes. —(Weakness of thp abdominal muscles in obesity or nrotn 
ov.CXdi,stention in repeated pregnancies. j. Atony of t he large bo wel from cfopnio 
disease of the mucosa •■■.the presenc e of tumors,.--physiological or pathological, 
pressing upon t]re bowel; <enteritis 57 foreign bodies,-large masses o f pqyty ilq, 
ends strictures of all kinds. An important local ctRise is a fyniy q| tltMsiAon, 
particularly of the muscles of the sigmoid flexure by which the fseces are 
propelled into the rectum. By far the most obstinate form is that associated 
with a contracted state of the bowel, which is sometimes spoken of as-spas¬ 
modic cons tipation. This may be met with in three conditions: First . as a 
sequence of clironic dysentery or ulcerative colitiAjgecondly, in protracted 
cases of hysteria and neurastheniar in women, pw-ticurarly in association with 
uterine disease; and, t hirdly , in very old perwPk often without any definite 
cause. It may be that the sigmoid flexure and~tawer colon are in a condition 
of contraction and spasm, while the transverse:' ^i-^ending parts are in a 
state of atony and dilatation. The most charhcteiauq.jKft of this variety 
is the presence of hard, globular masses, oronorar -$5all and sausage¬ 

like faeces. For interesting studies, with th$XJhy's, of the phenomena of 
constipation see the articles by Hertz in the Lancet, 1908. 

Symptoms.—The most persistent constipation hw weeks 0§ even months 
may exist with fair health. All kinds of evils hpvMpn attributed torpoison- 
ing by the resorption of noxious matters from the tetaidfc faytes—qjmrajjjyp. 
Chlorosis, which Sir Andrew Clark attributed to ftEcaWpoisonihg; is not always 
associated with constipation, and if due td^fhis cause should baAi men, women, 
and children the most common of aH disorders. j,-Debility,-jtaitude, and a 
mental depression are frequent symptoms in constipation, particularly in per¬ 
sons of a nervous temperament. . Headache,-loss of appetiS, and®a furred 
tongue may also occur. Individuals differ extraordinarily in this matter: 
one feels wretched ail day without the accustomed evacuation; another is com¬ 
fortable all the week except on the day on which by purge or enema the bowels 
are relieved. 

When- persistcnt, the accumulation of faeces leads to unpleasant, some 
times serious symptoms, such as r piles,, ulceration of the colony distention oi 
the sacculi,/,perforation,-enteritis, and< occlusion. In women, pressure may 
cause pain at the time of menstruation and a sensation of fulness and die 
tention in the pelvic organs, t Neuralgia of the sacral nerves may be caused 
by an overloaded sigmoid flexure. The fseces collect chiefly in the colon 
Even in extreme grades of constipation it is rare to find dry fseces in tb< 
caecum. The fseces may form large tumors at the hepatic or splenic flexures 
or a sausage-like, doughy mass above, the navel, or an irregular lumpy tumo; 
in the left inguinal region. In jpld persons the sacculi of the colon beconn 
distended and the scybala may remain in them and undergo calcification 
forming enteroliths. 

Tp with prnlnn ged retention the fsecal masses become channeled an< 
diarrhoea may occur for days before the true condition is discovered by recta 
or external examination. Lusomen who have been habitually constipated 
attacks of ^diarrhoea with .nausea and vomiting should excite suspicion an' 
lead to a thorough examination of the large bowel. Fever may occur in thes 
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esses, and Meigs has reported an instance in which Hie condition simulated 
typhoid fever. 

Constipation in infant* is a common and troublesome disorder. The 
ejaggs- are ,congenital, dietetic, and local. There arc instances in which the 
child is constipated from birth and may not have a natural movement for 
years and yet thrive and develop. There are cases of enormous dilatation of 
the large bowel with persistent constipation. The condition appears sometimes 
to be a congenital defect. In some of these patients there may be constricting 
bands, or, as in a case of Cheever’s, a congenital stricture. 

i. Dietetic causes are more common. In sucklings it often arises from an 
unnatural dryness of the. small residue which passes into the colon, and it 
may be very difficult to *ftcide whether the fault is in the mother’s milk or in 
the digestion of the child. Most probably'it is in the latter, as some babies 
may be persistently costive <m natural or artificial foods. Deficiency of fat 
in the milk is believed hy sgme writers to be the cause. In older children 
it is of the greateshimpotitance that regular habits should be enjoined. Care¬ 
lessness on the part ? of'4h^piothgr in this matter often lays the foundation of 
troublesome constipation iu'fcfter life. Impairment of the contractility of tBe 
intestinal wall in consequence'of inflammation, disturbance in the normal 
intestinal secretions, and mechanical obstruction by tumors, twists, and intus¬ 
susception are the chief local causes. 

Treatment. —Much hi ay be done by systematic habits, particularly in the 
young. The^doeire to go to stool should always be granted. Exercise in 
moderation is helpful. *In stout persons and in wolnen with pendulous abdo¬ 
mens the muscles should have the' support of a bandage. •’ Friction or regu¬ 
larly applied massage is invaluable in the more chronic cases. A good substi¬ 
tute is a metaLball weighing from four to six pounds, which may be rolled 
over the abdomen every morning for five or ten minutes. The diet should be 
light, with plenty of. fruit and 'vegetables, particularly salads and tomatoes. 
Oatineal is usually laxative, though not to all; brown bread is better than 
that made from fine white flour. Of liquids, water and aerated mineral waters 
may be taken freely. A tumblerful of cold water on rising, taken slowly, is 
efficacious in many cases. A glass of'hot water at night may also be tried 
alone. A pipe or a cigar after breakfast is with many men an infallible 


remedy. 

' When the condition is not very obstinate it is well to try to relievo it by 
hygienic and dietetic measures. If drugs must be used they should be the 
milder'saline laxatives or the'eompound liquorice powder. . Enemata are often 
necessary, and it is much preferable to employ them early than to constantly 
use purgative pills. Glycerine either in the form of suppository or as a small 
injection is very valuable. Half a drachm of boric acid placed within the 
rectum 1* sometimes efficacious. The injections of tepid water, with or with¬ 
out soap, may be used for a prolonged period with good effect and without 
damage. The patient should be in the dorsal position with the hips elevated, 
and it is best to let the fluid flow in slowly from a fountain syringe. 

- The usual remedies employed are often useless in the constipation asso¬ 
ciated with contracted bowel. A very satisfactory measure is the oJive-oil 
injection as recommended by Kussmaul. The patient lies on the bade wit* 
the hips elevated, and with a cannula and tube from 16 to 20 our s p 
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oil arc allowed to flow slowly (or are injected) into the bowel. The open 
tion should take at least fifteen minutes. This may be repeated every da 
until the intestine is cleared, and subsequently a smaller injection' every fe 1 
days will suffice. 

There are various drugs which are of special service, particularly the com 
bination of ipecacuanha, nux vomica, or belladonna, wife aloes, rhubarb, cok 
cyntli, or podophyllin. Meigs recommends partiAddrly the combination o 
extract of belladonna (gr. T V), extract of nux vomifc'a (gr. J), and extract o 
colocynth (gr. ij), one pill to be taken three times a day. In anaemia anc 
chlorosis, a sulphur confection taken in the morning, and a pill of iron, rhu 


barb, and aloes throughout the day, are very serviceable,. 

In children the indications should be met, as ®bs possible, by hygienic 
and dietetic measures. Tn the constipation of fflcfcjnjjp a change in the diet 
of the mother may be tried, or from one to thjpFteasgogpfuls of cream may 
be given before each nursing. In artificially &d children the top milk with 
the cream should be used. Drinking of water, Ba_r^8lpi|k, or oatmeal water 
will sometimes obviate the difficulty. If la^ati^jp®qjjHied, simple syrup, 
manna, or olive oil may be sufficient. The c$ucti)fpince -oi leap, so often seen 
in nurseries, is sometimes efficacious. Massage £l«W«tho colon may be tried. 
Small injections of cold water may be used. ‘ : Large injeetjins Bhould be 
avoided, if possible. If it is necessary to give«a laxh|ivc by tnsFmouth, castor 


oil or the fluid magnesia is the best. The Mljrfgphrfcatives appear to act by 
increasing the muscular and glandular activity fcPthe towql^If there are 
signs of gastro-intestinal irritation, rhubarb add soefh or gray powder may 
be given. In older children the diet should bo carefully regulated. 


VX ENTEBOPTOSIS (Gtldn&rd’s. Disease). 

Definition. —“ Dropping of the viscera,” visceroptosis, is not a disease, but 
symptom group characterized by looseness of the mesenteric and peritoneal 
lattachments, so that the stomach, the intestines, particularly the transverse 
colon, the liver, the kidneys, and the spleen occupy an abnormally low position 
»in the abdominal cavity. 

Symptoms and Physical Signs. —It is important to recognize two groups 
of cases. In one the splanchnoptosis follows the loss of normal support of 
the abdominal wall in consequence of repeated pregnancies or recurring ascites. 
The condition may be extreme without the slightest distress on the part of 
the patient. 

The _second and more important group occurs usually in young persons, 
who present, with splanchnoptosis, the features of more or less marked neu¬ 
rasthenia. 

Injhe first group inspection of the abdomen shows a veryi relaxed abdom- 
inal wall, and as a rule the, linear albicantes of recurring pregnancies. » Peri¬ 
stalsis of the intestines may be seen, and in extreme cases the outlines of the 
stomach itself with its waves of peristalsis, j} On inflating the stomach with 
carbonip-aeid gas the organ stands out with great prominence, and the lesser 
and greater curvatures are seen, the latter extending perhaps a hand’s breadth 
below the level of the navel, i The waves of peristalsis are feeble and without 
t£e vigor and force of those seen in the stomach dilated from stricture of the 
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pylorus. The condition ot descensus veutriculi with atony is bust studied in 
this.. group of cases. An important point to remember is that it may exist in 
ait extreme grade without symptoms. 

• * |p the other group is embraced a somewhat motley scries of cases, in which, 
with a pronounced nervous, or, as we call it now, neurasthenic basis, there are 
displacements of the viscera with symptoms. The patients arc usually young, 
more frequently women than men, and of spare habit. Tile condition may 
jpjlftw- an, flfnta_illnoaa with, wasting. They complain, as a rule, of dyspepsia, 
r throbbing in the abdomen; and dragging pains or weakness in the back, and 
inability to perform, the usual duties of life. ALJu^cqnmderable jiroportion 
of aH the cases of*neuras(henia present the local features of enteroptosis. 
When preparing "fqr^tjSE examination one notices usually an erythematous 
flushing of the skin; tiro scratch of the nail is followed instantly by a line of 
hypersemia, less ofteh of forked pallor. The pulsation of the abdominal 
aorta is readily seen.-' ' 

On examination df the ''Viscera one finds the following: The stomach is 
below the normal^™,in women who have laced it may be vertically 
placed. The^splafljpng of clapdtage is unusually distinct. After inflation 
with carbonic-acid gasj*)be outlines of the stomach are seen through the thin 
abdominal walls. In dfetreme cases there may be/great dilatation of the stom¬ 
ach, in consequence of obstruction of the pylorus by pressure of the displaced 
right kidney. 

SNephroptgsis, or displacement of the kidney, is one of the most constant 
phenomena in enteroptosis. It is well, perhaps, to distinguish between the 
kidney which .one can just touch on deep inspiration—palpable kidney, one 
■which is freely movable, and whisfc on deep inspiration descends so that one 
can put the fingers of the^mlpatrng hand above it and hold it down, hnd, 
thirdly, a floating kidney, which is entirely outside the costal arch, is easily 
grasped in the hand, readily moved to the middle lino, and low down toward 
the right iliac fossa. I t is held by s ome th at the designation floating kidney 
should be restricted to^ the cases in which there is a meso-nephroh, but this 
is excessively rare, while extreme grades of renal mobility are common. Some 
of the more serious sequences of movable kidney, namely, Dietl’s crises and 
intermittent hydronephrosis, will be considered with diseases of the kidney. 

^Displacement of the liver is very much less common. In thin women 
who have laced the organ is often tilted forward, so that a very large sur¬ 
face of the lobes comes in contact with the abdominal wall; it is a very com¬ 
mon mistake under these circumstances to think that the organ is enlarged. 


Dislocation of the liver itself will bo considered later. 

Mobility of.the spleen is sometimes very marked in enteroptosis. In mi 
extreme grade it may be found in almost any region of the abdomen. It is 
very frequently mistaken for a fibroid or ovarian tumor. A considerable pro¬ 
portion of the cases come first under the care of the gynecologist. 

•> There is usually much relaxation of the mesentery and of the peritoneal 
folds which support the intestines. The colon is displaced downward (QQto- 
tosis l. with consequent kinking at the flexures. The descent may be so low 
that the transverse colon is at the brim of the pelvis. It may indeed be fixed 
or bent in the form of a Y. It is frequently to be felt, as Gltoard states, 
8a a firm cord crossing the abdomen at or below the level of the navel. This 
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kinking may take place not only in the colon, but at the pylorus, where the 
duodenum passes into the jejunum, and where the ileum enters the caecum. 

The explanation of the phenomena accompanying enteroptosis is by no 
means easy. It has been suggested by (llunard and others that overfilling of 
the splanchnic vessels in consequence of displacements and kinking accounts 
for the feelings of exhaustion and general nervousness. .In a large proportion 
of the cases, however, no symptoms occur until aftfr an illness or some pro¬ 
tracted nervous strain. 

Treatment.—In a majority of all cases four indications arc presents To 
treat the existing neurasthenia, to relieve the nervous dyspepsia, to overcome 
the constipation, and to afford mechanical support to the organs. Three of 
these are considered under their appropriate sections* In cases in which the 
enteroptosis has followed loss in weight after an acutfe illness or worries and 
cares, an important indication is to fatten the pstfent. » 

A well-adapted abdominal bandage is one of the most important measures 
in enteroptosis. In many of the milder grades.#t alone suffices. I know of 
no single simple measure which affords relief to distrAsiug symptoms in so 
many cases as the abdominal bandage. It i^best made *01 linen, should fit 
snugly, and should be arranged with straps so ijjat it can not ride up over the 
hips. A special form must be used, as will be'ineniiohed later,; for movable 
kidney. Some of the more aggravated types of enteroptosis are combined 
with such features of neurasthenia that a rigid .JVeir Mitchell treatment is 
indicated. In a few very refractory cases surgical interference may be called 
for. Treves, in Allbutt’s System, records two cases, one in which laparotomy 
was resorted to as a medical measure with.,perfect results. In the other the 
liver was stitched in place, and complete recovery followed. 

And lastly, the physician must be careful in dealing with the subjects 
of enteroptosis not to lay too much stress on the disorder. It is well never 
to tell the patient that a kidney is movable; the symptoms may date from 
a knowledge of the existence of the condition. 


VH. MISCELLANEOUS AFFECTIONS. 

I. Mucous Colitis. 

Known by various names, such as membranous enteritis, tubular diarrhoea, 
mucous colic, and myxoneurosis inteslinalis, this remarkable disease has been 
recognized for several centuries. An exhaustive description of it is given by 
Woodward in vol. ii of the Medical and Surgical Reports of the Civil War. 
The passage of mucus in large quantities from the bowel is met with, first, 
in catarrh of the intestine, due to various causes. It is not uncommon in chil¬ 
dren, and may bo associated with disturbances of digestion and slight colic. 
Secondly, in iocal disease on irritation of the bowel/in cancer of the .colon 
and of the rectum. In tubo-ovarian disease much mucus and slime may be 
passed. Thirdly, true mucous colitis, a secretion neurosis of the large intes¬ 
tine met with particularly in nervous and hysf^pal patients. It is more com¬ 
mon in women than in men. There is an abno rma l secretion of a tenacious 
mucus, which may be slimy and gelatinous, like frog-spawn, or it is passed in 
strings or strips, more rarely as a continuous tubular membrane. I have 
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twice seen this membrane in situ, closely adherent to the mucosa, but capable 
of.Separation without any lesion of the surface. Microscopically the easts are 
mucoid, of a uniform granular ground substance through which there are rem¬ 
nants of cells, some of which have undergone a definite hyaline transformation. 
Triple,phosphate, cholesterin, and fatty crystals are present, and occasionally 
fine, sand-like concretions. I he epithelium of the mucosa sqems to be intact. 

Symptoms. In a hug? proportion of all the cases the subjects are nervous 
in greater or less degree. Some cases have bad hysterical outbreaks, and there 
may be hypochondriasis or melancholia. The patients are self-centred and 
often much womed about the mucous stools. Some of the cases are among 
the most distressing with which we have to deal, invalids of from ten to twenty 
years’ standing, neurast^niic to an extreme degree, with recurring attacks of 
pain and the passage ot large .quantities of mucus or even of intestinal casts. 

In many cases the attacks may come on in paroxysms, associated with 
colicky pains, or occasionally,grises of the greatest severity, so that appendicitis 
may be suspected. ]7j|iotioual disturbances, worry of all sorts, or an error 
in diet may briug'Waivhttack. Constipation is a special feature in many 
eases. Sometimes there are atfSeks of nervous diarrhoea. 

While the disease isylhstinate and distressing, it is rarely serious, though 
Hcrringham states that lie knew of three cases of mucous colitis in which 
death occurred suddenly, in all with great pain in the left side of the abdomen. 
The abdomen itself is rarely distended. There is often a very painful spot 
just between the navel and the left costal border, tender on pressure, and some¬ 
times the paroxysms of pain seem centred in this region. 

Diagnosis.— The diagnosis is rarely doubtful, hut it is important not to 
mistake the membranes for other substances; thus, the external cuticle of 
asparagus and undigested portions of meat or sausage-skins sometimes assume 
forms not unlike mucous casts, hut the microscopical examination will quickly 
differentiate them. Mucous colitis with severe pain may be mistaken for 
appendicitis. 

Treatment.— Drugs arc of little value. It is quite useless to give bismuth 
and so-called intestinal remedies. First the basic neurasthenic state is to he 
dealt with, and this may suffice for a cure. Secondly, daily irrigations of the 
colon through a long tube—one to two pints of warm alkaline fluid. At 
Flombieres, Harrogate, and other spas this treatment is most successfully 
carried out. Thirdly, the coarser sorts of food should be eaten which leave 
a large residue; and, lastly, should these measures fail, the question of open¬ 
ing the colon or irrigating through the appendix may be considered. 

II. Dilatation op the Colon. 

Hale White, in Allbutt’s System, recognizes four groups of eases. In the 
first the distention is entirely gaseous, and occurs not infrequently as a tran¬ 
sient condition. In many cases it has an important influence, inasmuch as 
it may he extreme, pushing up the diaphragm and seriously impairing the 
action of the heart and lungs. H. Fenwick has called attention to this as 
occasionally a cause of sudden heart-failure. 

In the._second group are the cases in which the distention of the colon is 
caused by solid substances, as faecal matter, occasionally by • foreign bodies 
introduced from without, and more rarely by gall-stones. 
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Whep, thirdly, the dilatation is due to an organic obstruction in. iron 
-of the dilated gut, the colon may reach a very large size. These cases ar> 
common enough in malignant tumors and sometimes in volvulus. Dilata 
tion of the sigmoid flexure occurs particularly when this portion of the bowe 
is congenitally very long. In such cases the bowel may be so distended tha 
it occupies the greater part of the abdomen, pushing up the liver and-the dia 
phragm. An acute condition is sometimes caused by a twist in the mesorcolon 
* Fourthly, there are the cases of so-called ideopathic dilatation of the colon 
which occurs most commonly in children. Virchow called it “giant growtl 
of the colon.” While, as a rule, there is no obstruction or narrowing, there maj 
be, as Treves has pointed out, stricture of the sigmoid flexure. In the idio¬ 
pathic chronic form the gut reaches an enormous size«feThe coats may bo hyper¬ 
trophied without evidence of any special organic change in the mucosa-. The 
most remarkable instance lias been reported by Jortnad. The patient, known 
as the “ balloon-man,” aged twenty-three years^t the time of his death, had 
had a distended abdomen from infancy. Post-mortem the colon was found 
as large as that of an ox, the circumference ranging'from 15 to 30 inches. 
The weight with the contents was 17 pounds}’ In' children the symptoms are 
very definite—constipation, as a rule, often protracted and leading to great 
distention, the coils of the bowels forming patterns. This may. be>followed by 
periods of diarrhoea. In several of my cases the child had never-had a natural 
movement. The abdomen is protuberant, particularly in the upper segment, 
soft, and on inspection?,peristalsis may be visible. The condition is, as a rule, 
incurable without surgical interference. In one of my cases good results fol¬ 
lowed the establishment of an artificial arms, but the most brilliant case is that 
reported by Treves, who excised the greater part of the colon, with recovery. 

III. Intestinal Sand. 

“Sable Intestinal.” —There are two groups of cases in which sand-like 
material is passed with the stools. The false, in which it is made up of the 
remains of vegetable food and fruits which have resisted digestion or which 
have become encrusted with earthy salts. True intestinal sand of animal 
origin, gritty fine particles, usually gray, or colorless, sometimes dark. It is 
formed in the bowel and is made up largely of lime salts. In mucous colitis 
this material may be passed at intervals for months. 

IV. Diverticulitis—Perisigmoiditis. 

In the lower part of the descending colon and in the sigmoid flexure 
diverticula occur, sometimes congenital, sometimes acquired, most commonly 
ill women and in association with constipation. Of 81 cases collected by Tell¬ 
ing, 53 were in males. They are prone to- ionn at the-site of the. appendices 
epiploic®. Intestinal .Obstruction, acute gangrene, perforation with the for¬ 
mation .of abscess, peritonitis, vcsico-coljc, .fistula, and me tasta tic suppuration 
are occasional complications, Ia_acutc-cases left-aided, appendicitis is diag¬ 
nosed, while in the chronic cases the mimicry of cancer is very close. The 
cases are more common than we have heretofore supposed. Res^ction -ef the 
affected, portion of the colon has been successfully performed. 
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V. Affections of the Mesentery. 

(1) Haemorrhage (hwmatoma) .—Instances in which the bleeding is confined 
toi the mesenteric tissues are rare; more commonly the condition is associated 
B ffim o rr liagic infiltration of the pancreas and with retroperitoneal hcenior- 
rhage. It occurs in rupture of aneurisms, either of the abdominal aorta or of 
the superior mesenteric artery, in malignant forms of the infectious fevers, as 
small-pox, and, lastly, in individuals in whom no predisposing conditions exist. 

\i) Affections of the Mesenteric Vessels.— (a) Aneurism (see under 
Arteries). 

(6) Embolism ani]> ~Tijhojihosts.— Infarction of the Bowel— When the 
mesenteric vessels are Mocked by emboli or thrombi the condition of infarc¬ 
tion follows in the territory .supplied, uliieli may pass on to gangrene or to 
perforation and peritonitis. Probably the occlusion of small vessels docs not 
produce any symptoms, and flic circulation may be re-established. If the supe¬ 
rior mesenteric artery* is blocked the result is fatal. Endocarditis, arterio¬ 
sclerosis, and 'aneurisui of the .aorta are the important factors in occlusion of 
the arteries. In the vein ft the thrombosis may be primary,-^following infective 
p rocesses jn ftp intestines, particularly about the appendix, or it occurs in 
cafibeCJtifi,^ta^p. f Secondary thrombosis is met with in cirrhosis of the liver, 
syphilis, and-pylephlebitis, or may result from the stasis caused by arterial 
emboli. Jackson, Porter, and Quunby have made an exhaustive study of 30 
Boston cases, and have collected 211 eases. They recognize two groups—acute 
and chronic. In the former (lie upset is sudden, with colic, nausea, vomiting, 
and a bloody diarrhoea, so that tlie picture is one of acute obstruction. The 
abdomen becomes distended and death occurs in collapse within a few days. 
In the chronic eases the onset is insidious, and there may he no symptoms 
referable to the abdomen. Of the 211 cases, G4 per cent were in men. The 
diagnosis is extremely difficult, and the acute cases are usually regarded as 
obstruction. Exploratory operation lias been made in 47 cases, 4 of which 
have recovered. In J. W. Elliot's successful case 48 inches of the bowel were 
resected. In the horse, infarction of the intestine is extremely common in con¬ 
nection with the verminous aneurisms of the mesenteric arteries, and is the 
usual cause of colic in this animal. 

(3) Diseases of the Mesenteric Veins. —Dilatation and sclerosis occur in 
cirrhosis of the liver. In instances of prolonged obstruction there may be 
large saccular dilatations with calcification of the intima, as in a case of oblit¬ 
eration of the vena portal described by me. Suppuration of the mesenteric 
veins is not rare, and occurs usually in connection with pylephlebitis. The 
mesentery may be much swollen and is like a bag of pus, and it is only on 
careful dissection that one sees that the pus is really within channels repre¬ 
senting extremely dilated mesenteric veins. Two of the three cases I have 
seen were in connection with local appendix abscess. 

(4) Disorders of the Chyle Vessels. —Varicose, cavernous, and cystic chy- 
1 angiomata are met with in the mucosa and submucosa of the small intestine, 
occasionally of the stomach. Extravasation of chyle into the mesenteric tissue 
is sometimes seen. Chylous cysts are found. I saw one the size of an egg at 
the root of the mesentery. Bramann records a case in a man aged sixty-three, 
in which a cyst of this kind the size of a child’s head was healed by operation. 
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There is an instance on record of a congenital malformation of the thoraci. 
duct, in which the receptaculum formed a flattened cyst which discharged inti 
the peritonaeum, and a chylous ascitic fluid was withdrawn on several occasions 
Homans, of Boston, reports an extraordinary case of a girl, who from the third 
to the thirteenth year had an enlarged abdomen. Laparotomy showed a-seriei 
of cysts containing clear fluid. They were supposed to be dilated lymph ves¬ 
sels connected with the intestines. 

(5) Cysts of the Mesentery. —Much attention has been directed of late 
years to the occurrence of mesenteric cysts, and the literature which is fully 
given by Dowd (Annals of Surgery, vol. xxxii) is already extensive. They 
may be either dermoid, hydatid, serous, sanguineous, or chylous. They 
occur at any portion of the mesentery, and range from a few inches in diam¬ 
eter to large masses occupying the entire abd^nen. They are frequently 
adherent to the neighboring organs, to the liver, spleen, uterus, and sigmoid 
flexure. « 

The symptoms usually are those of a progressively enlarging tumor_in the 
abdomen. Sometimes a mass develops rapidly, particularly in the haemor¬ 
rhagic forms, iColic and*constipation are present in somc cases. The general 
health, as a rule, is well maintained in spite of the progressive enlargement of 
the abdomen, which is most prominent in the umbilical region Mesenteric 
cysts may persist for many years, even ten or twenty. 

The diagnosis is extremely uncertain, and no single feature is in any way 
distinctive. Augagneur gives three important signs r the great mobility, the 
situation in the middle lino, and the zone of tympany in front of the tumor. 
Of these, the second is the only one which is at all constant, as when the 
tumors are large the mobility disappears, and at this stage the intestines, too, 
are pushed to one side. It is most frequently mistaken for ovarian tumor. 
Movable kidney, hydronephrosis, and cysts of the omentum have also been 
confused with it. In certain instances puncture may be made for diagnostic 
purposes, but it is better to advise laparotomy for the purpose of drainage, 
or, if possible, enucleation may be practised. 


H. DISEASES OP THE LIVER 

L JAUNDICE (Icterus). fa 

. Definition. —Jaundice or icterus is a condition characterized by coloration 

of the skin, mucous membranes, and fluids of the body by the bile-pigment. 

Like albuminuria, jaundice is a symptom and not a disease, and is met 
with in a variety of conditions. 

For a full consideration of the theories of jaundice the reader is referred 
to William Hunter’s article in Allbutt’s System of Medicine. The cases with 
icterus may be divided into three great groups. 

1. Obstructive Jaundice. 

The following classification of the causes of obstructive jaundice is given 
by Murchison: (1) Obstruction by foreign bodies within the dticts, as gall- 
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(5) by prepare on the duct from without, as by tumors of the liver S of 

° r ° raGntl "" ; h y Pressure of enlarged glands 
in the fissures of the liver, and, more rarely, of abdominal* aneurism focal 
accumulation, or the pregnant uterus. ’ 1,Ecal 

According to Kolleston, m these cases of extra-hepatic or obstructive iaun 
fnd the hd?? r \ lm i f® * b , iliary CapilIarie8 - U8Ui % low, becomes increased 
“pUkrii ^ ^ ^ lVmphatiCS ° f thu Hvcr and -t by the s 

To these causes somb add lowering of the blood pressure in the portal sys- 

v!Lk P ti nS1 ° n f lb ° aHlill,cr bil °- duds “ greater than in the blood¬ 
vessels. For this view, however, there is no positive evidence. In this class 

pay perhaps be placed the cases of jaundice from mental shock or depressed 

^ ”1 peristalsis^of the 

GtoiUl Symptoms of Obstrijctiyk Jaundich.—(1) Icterus, or tinlina 
of the sktn and conjunct^ The color ranges from a lemon-yellow in catar- 
T _ .^ jaunJ'cO to a deep olive-green or bronzed hue in permanent obstruction. 
In some instances the color of the skin is greenish black, the so-called “black 
jaundice. Except the central nervous system, the tissues are all stained 

(2) In the more chronic forms pruritus, is a most distressing symptom, 
here is a curious prcicteric itching, which Kiessman thinks is suggestive of 

cancer, but I have seen it most marked in gall-stone cases. Sweating is com- 
ippp and may be curiously localized to the abdomen or to the palms of the 
■A Wen, urticaria, and boils may occur. Xanthoma multiplex is rare, 
unty two cases have occurred under my observation. Usually in the Hat form, 
rarely nodular, they are most common in the eyelids and on the hands and 
feet. They may be very numerous over the whole body. Occasionally the 
tumors are found in the bile duct. After persisting for years they may dis¬ 
appear. In very chronic cases telangiectases develop in the skin, sometimes 
in arge numbers over the body and face, occasionally on the mucous mem¬ 
brane 0 f the tongue and lips, forming patches of a bright red color from 
1 to a cm. in breadth. 

(3) The secretions are colored with bile-pigment. The sweat tinges the 
hnen; the tears and saliva and milk are rarely stained. The expectoration 
la nj). often tinted unless there is inflammation, as when pneumonia coexists 
fh l? und i ce - The urine may contain the pigment before it is apparent in 
1 6 iu ° r con J UIlc ^ va - The color varies from light greenish yellow to a 

black-green. Gmelin’s test is made by allowing five or six drops of urige 
*n a similar amount of common nitric acid to flow together slowly on the 
aiKsce of a white plate. A play of colors is produced—various shades 
01 green, yellow, violet, and red. In cases of jaundice of long standing or 
hibe^t^ 1181 ^ Ullne U8ual, y contains albumin and always bile-stained 

1 u ^ ^^ bile passes into, the intestine. The stools therefore are of a pale 
reb or slatejgray color, and usually very fetid and pasty. The “ clay-color ” 

0 the stools is also in part due to the presence of undigested fat which, 
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according to Muller, may be increased from 7 to 10 per cent, which is normal, 
to 55 or 78.5 per cent. There may be constipation; in many instances, owing 
to decomposition, there is diarrhoea. 

(5) §lQW pul**- The heart’s action may fall to 40, 30, or even to 20 per 

minute. It is particularly noticeable in the cases of catarrhal and recent jaun¬ 
dice, and is not as a rule an unfavorable symptom. Tljia.bradycardia hasbeen 
ascribed to the inhibitory action of the bile salts on the cardiac ganglia. It 
occurs only in the early stages of jaundice. At this time bile acids pass into' 
the blood, but are produced in very small quantities when jaundice is estab¬ 
lished. The respirations may fall to 10 or even to 7 per minute. Xanthopsia, 
or yellow vislbn, may occur. ' 

(6) Haemorrhage. The tendency to bleeding in chronic icterus is a serious 
•feature in some cases. It has been shown that the blood-coagulation .time may 
be much retarded, and instead of from three minutes and a half to four min¬ 
utes and a half we have found it in some cases as late as eleven or twelve min¬ 
utes. This is a point which should be taken account of by surgeons, inasmuch 
as incontrollable haemorrhage is a well-recognized accident in operating upon 
patients with chronic obstructive jaundice. Purpura, large .subcutaneous 
extravasations, more rarely hemorrhages from the mucous membranes, occur 
in protracted jaundice, and in the more severe forms. 

(7) Cerebral symptoms. Irritability, great depression of spirits, or even 
melancholia may be present. In any case 6ft. persistent jaundice special nerv¬ 
ous phenomena may develop and rapidly "jtflbvp fatal—such as sudden coma, 
acute delirium, or convulsions. Usually the patient has a rapiiLpulse, slight 
fever, and a dry tongue, and he passes into the so-called “ typhoid state.” 
These features are not nearly so common in obstructive as in febrile jaundice, 
but they not infrequently terminate a chronic icterus in whatever way pro¬ 
duced. The group of symptoms has been termed cholcemia or, on the supposi¬ 
tion that cholesterin is the poison, cholesteroemia; but its true nature has not 
yet been determined. In some of the cases the symptoms may be due to 
uraemia. 


2. ToxiEMio and Hemolytic Jaundice. 

The term haematogenous jaundice was formerly applied to this group in 
contradistinction to the hepatogenous jaundice, associated with manifest ob¬ 
structive changes in the bile-passages. The toxic jaundice cases are essentially 
obstructive in origin, and it is doubtful whether there are any true non-obstruc¬ 
tive cases. The manner in whicH the jaundice is produced in these cases has 
been experimentally worked out by Stadelmann and Afanassiew. The obstruc¬ 
tion is due to the extreme viscidity of the bile associated-with a-mddangio- 
colitis. The sequence of events is as follows: Destruction of blood by hajmoly- 
siif; liberation of haemoglobin with increased formation and excretion of bile 
pigments (polychromia); increased viscidity of the bile, which, at the low pres¬ 
sure at which the bile is excreted; causes a temporary obstruction, with reab¬ 
sorption of the bile and jaundice; finally, as the drug exhausts itself, the bile 
loses its viscid character, the flow is re-established, and the jaundice disappears. 
Stadelmann found that a similar explanation •applies to other varieties of jaun¬ 
dice associated with increased blood destruction. To show that the blood and 
liver both play a part in the production of the jaundice, Afanassiew has sug- 
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gested the name “ hicmohcpatogcnous" jaundice. Rolleston refers to them 
as cases of “ intrahepatic ” jaundice. Hunter groups the causes as follows: 
1. Jaundi£iL.produced by the action of poisons, such as toluylendiamin, plios- 
ptjprus. arsenic, snake-venom. 2. Jaundice met with in various specific fevers 
jMld. conditions, such as yellow fever, malaria (remittent and intermittent), 
preemia, relapsing fever, typhus, enteric fever, scarlatina. 3. Jaundice met 
With in various conditions of unknown hut more or less ‘obscure infective 
Mature, and variously designated as epidemic, infectious, febrile, malignant 
jaundice, icterus gravis, dlgibB disease, acute yellow atrophy. 

,j, The symptoms are not nearly so striking as iu the obstructive variety. 
la bile is present in the stools. The skin has in many cases only a light 
leman.tint. The urine may contain no bile-piginent, but the urinary pig¬ 
ments are considerably'increased. In the severer forms, as in acute yellow 
atrophy, the color may be more intense, but in malaria and pernicious anaemia 
the tint is usually light. The constitutional disturbance may be very pro¬ 
found, with high fever, delirium, convulsions, suppression of urine, black 
vomit, and cutaneous haemorrhages. In certain cases of haemolytic jaundice 
the fragility of the red corpuscles is greatly increased and they may be smaller 
than normal (Widal, Cliauffard) and show granular degeneration. This is 
particularly the case in the group of congenital icterus with enlarged spleen. 


‘ 3. HeI&ditaky Ictebds. 

A family form of icterus has long been known. We must recognize, indeed, 
several groups. Ejist, icterus neonatorum, the remarkable instance described 
by Qlaister (Lancet, March, 1879), in which a woman had eight children, six 
of whom died of jaundice shortly after birth; one of the cases hadls tenn ai t Lof 
the^gjjjgyjjjJjjct, which, as John Thomson has shown, is, with a ngiocliolitis , 
a common lesion in this affection. Still more remarkable is it that the mother 
of the woman had twelve children, all of whom were icteric after birth, but 
the jaundice gradually disappeared. A brother of the woman had several chil¬ 
dren who also were jaundiced at birth. Glaister states that all of the children 
of Morgagni, fifteen in number, had icterus neonatorum. Secondly, the con¬ 
genital acholuric icterus. Minkowski reported eight cases in three genera¬ 
tions. The jaundice is slight, the stools are not clay colored, the urine has no 
bile pigment but contains urobilin, the general health is little if at all dis¬ 
turbed. Splenic enlargement is a marked feature. Many cases have now been 
reported of this Minkowski type, nearly all in family groups, but Clmuffard 
has met with a case without hereditary basis and I have seen at least one case 
of the kind. In the only autopsy so far reported no special changes were 
found in the liver or bile passages. Thirdly, a group of cases with enlarge¬ 
ment of the spleen and liver anil marked constitutional disturbances, dwariiflg 
°f stature, infantilism, slight jaundice, cases which have been described as 
Hanot’s cirrhosis, have occurred in two or tlfree members of a family, and tne 
lice has dated from early childhood. , , w 

connection with the variou s fevers, malaria, yellow icYfir, an 
i jaundice has been described. Two special affections may here receive 
iration, the icterus of the new-born and acute yellow atrophy. 
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U. ICTERUS NEONATORUM. 

New-born infanta are liable (o jaundice, which in some instances rapidly 
proves fatal, Ajoild and a severe form may be recognized. 
ft The m ild or physiological icterus of the new-bom is.a common disease 
in foundling hospitals, and is not very infrequent in private practice. In 900 
consecutive births at the Sloane Maternity, icterus was noted in 300 cases 
(Holt). , The discoloration appears early, usually on the first or second-day, 
and is of moderate intensity. The urine may be bile-stained and thejfasCgs 
colorless. The nutrition of the child is not usually disturbed, and in the 
majority of cases the jaundice disappears within two weeks. This form is 
never fatal. The cause of this jaundice is not at all clear. Some have attrib¬ 
uted it to. stasis in the smaller bile-ducts, which aretcompressed by -the dis¬ 
tended radicals of the portal vein. Others hold that the jaundice is due to 
thqjdegtruction of a large number of red blood-corpuscles during the first 
few days after birth. 

• The severe form of icterus in the new-born may depend upon (n) con¬ 
genital absence of the common or hepatic duet, of which there are several 
instances on record; (6) congenital syphilitic'hepatitis; and (c) septifi_poi- 
soning, associated with phlebitis of the umbilical vein. This is a severe and 
fatal form, in which also haemorrhage from the cord may occur. 

Curiously enough, in contradistinction to other forms, the.brain and cord 
may be stained yellow in icterus neonatorum, sometimes diffusely, more rarely 
in definite foci corresponding to the ganglion cells which have become deeply 
stained (Schmorl). 

m. ACUTE YELLOW ATROPHY. 

(Malignant Jaundice; Icterus Gravis.) 

Definition. —Jaundice associated with marked cerebral symptoms and char¬ 
acterized anatomically by extensive necrosis of the liver-cells with reduction 
in volume of the organ. 

Etiology. —This is a rare disease. The first authentic description of a 
case was by Ballonius, who died in 1616. Bright in 1836 described the con¬ 
dition, and gave a good colored drawing of the liver. Of 18,000 medical 
patients admitted to the Johns Hopkins Hospital in nearly sixteen years 
there were only 2 cases, one white and one colored. Hunter has collected only 
60 cases between 1880 and 1894 (inclusive), which brings up the total number 
of recorded cases to about 250. On the other hand, a physician may see sev¬ 
eral cases within a few years, or even within a few months, as happened to 
Reiss, who saw five cases within three months at the Charity, in Berlin. The 
disease seems to be rare in the United States.; It is more common in women 
than.in men. Of the 100 cases collected by Legg, 69 were in females; and of 
Thierfelder’s 143 cases, 88 werefin women. There iaja remarkable associa¬ 
tion between the disease and pregnancy, which was present in 26 of the 69 
women in Legg’s statistics, and in 33 of the 88 women in Thierfelder’s collec¬ 
tion. This fact probably explains its prevalence in women. It is most com- 
monj>etween the ages of twenty and thirty, but has been met mth-a&jjgrly as 
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the*fourfch4ay-«id tha tenth month. Rollcston has collected 22 cases occurring 
. in the first decade. It has followed fright or profound mental emotion. In 
'hypertrophic cirrhosis the symptoms of a profound icterus gravis may develop, 
with all the clinical features of acute yellow atrophy, including the presence 
of leucin and tyrosin in the urine, and convulsions. Though the symptoms 
produced by phosphorus .poisoning closely simulate those of acute yellow 
atCQphy, the two conditions are not identical. Acute yellow atrophy occa¬ 
s ionally occurs in syphilis. This happens oftener in women than in men. 
The disease has followed a (tanking bout. Various organisms, most fre¬ 
quently the colon bacillus, have been found in the liver, but possess no causal 
relationship to the disease. 

Horbid Anatomy.—The liver is greatly reduced in size, looks thin and 
(flattened, and sometimes does not reach more than one-lndf or even one-third 
of its normal weight. It is flabby and the capsule is wrinkled. Externally 
the organ has a greenish-yellow color. On section the color may he yellowish- 
brown, yellowish-red, or mottled, and the outlines of the lobules are indistinct. 
The yellow and dark-red portions represent different stages of the same 
process—the yellow an earlier, the red a more advanced stage. The organ 
may cut. with considerable firmness. Microscopically tlio liver-cells arh seeir 
in all stages of necrosis, and. in spots appear to have undergone complete 
destruction^ leaving a fatty, granular debris with pigment grains and crystuls 
of leucin and tyrosin. Ilnmiorrhages occur between the liver-cells. There is 
a cholangitis of the smaller bile-ducts. Marchand, MacOallum, and others have 
described regenerative changes in the cases which do not run an acute course. 
Regeneration occurs in two ways: (1) From hyperplasia of pre-existing 
liver-cells. Mitotic figures may be seen and the regeneration of the liver- 
cells leads to the production of hyperplastic or “ (edematous ” nodules in the 
liver, which project above the surface of the surrounding pnrls. (2) From 
hyperplasia of the interlobular bile-duets by means of which cells approaching 
liier=cell@.are produced. The bile-ducts and gall-bladder are empty. Hunter 
concludes that it is a toxamiie catarrh of the finer bile-duets, similar to that 
which is found after poisoning by toluylendiainin or phosphorus. 

The other organs show extensive bile-staining, and there are numerous 
haemorrhages. The kidneys may show marked granular degeneration of the 
epithelium, and usually there is fatty degeneration of the heart. In a major¬ 
ity of the cases the spleen is enlarged. 

Symptoms.—In the initial stage there is a gastro-duodenal catarrh, and 
at first the jaundice is thought to be of a simple nature. In some instances 
this lasts only a few days, in others two or three weeks. Then severe symp¬ 
toms set in-Tieadache, delirium, trembling of the muscles, and, in some 
instances, convulsions. Vomiting is a con'stant symptom, and blood may be 
brought up. Haemorrhages occur into the skin or from the mucous surfaces; 
in pregnant women abortion may occur. With the development of ihe head 
symptoms the jaundice usually increases. Coma sets in and gradually deepens 
until death. The body temperature is variable; in a majority of the cases the 
disease runs an afebrile course, though sometimes just before death there is 
an elevation. Tn some instances, however, there has been marked pyrexia. 
The pulse is usually rapid, the tongue coated and dry, and the. patient is in 
a “typhoid state.” Therejmay'be an entire obliteration of the liver dulness. 
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This is due to the flabby organ tailing away from the abdominal walls and 
allowing the intestinal coils to take its place. 

7 The urine is bile-stained and often contains tnbe-casts. Frequently albu¬ 
minuria and occasionally albumosuria occur. Urea is markedly diminished. 
There is a corresponding increase in the percentage of nitrogen present as 
ammonia. Herter finds it may be increased from the normal 2 to 5 per cent 
up to 17 per cent. The diminution in urea is probably partly due to the liver- 
cells failing to manufacture urea from ammonia, but it may also be in part 
due to organic acids seizing on the ammonia, and thus preventing the forma¬ 
tion of urea out of the basic ammonia., Leucin and tyrosin are not constantly 
pregent; of 23 cases collected by Hunter, in 9 neither was found; in 10 both 
were present; in 3 tyrosin only; in 1 leucin only. The leucin occurs as rounded 
disks, the tyrosin in needle-shaped crystals, arranged either in bundles or in 
groups. The tyrosin may sometimes be seen in the urine sediment, but it is 
best first to evaporate a few drops of urine on a cover-glass. The present view 
is that the leucin and tyrosin are derived from the liver-cells themselves as a 
result of their extensive destruction. Tn the majority of cases no bile enters 
' the intestines, and the stools are clay-colored. The disease is almost invariably 
’fatal. In a few instances recovery lias been noted. ] saw in Leube’s clinic, 
at.Wurzburg, a case which was convalescent. In 1897 Logg gave a list of 28 
cases of reputed recoveries. 

Diagnosis.—^Jaundice with vomiting, diminution of the liver volume, de¬ 
lirium, and; the presence of leucin and tyrosin in the urine, form a character¬ 
istic and unmistakable group of symptoms. Leucin and tyrosin are not, 
however, distinctive. They may be present in cases of afebrile jaundice with 
slight enlargement of the liver. 

It is not to be forgotten that any severe jaundice may be associated with 
intense cerebral symptoms. / The clinical features in certain cases of hyper¬ 
trophic cirrhosis are almost identical, but the enlargement of the liver, the 
more constant occurrence of fever, and the absence of leucin and tyrosin are 
distinguishing signs. 2 Phosphorus poisoning may closely simulate acute yellow 
atrophy, particularly in the haemorrhages, jaundice, and the d'iipi nntion in the 
liver.yfilume, but the gastric symptoms are usually more marked, and'Jgoicin 
and tyrosin are stated not to occur in the urine. 

Treatment.—No known remedies have any influence on the course of the 
disease. Theoretically, efforts should be made to eliminate the toxins before 
they produce their degenerative effects by free purgation.-and the use-of-sub- 
cutaneo us and intravenous saline injections. Gas trio sedatives may be used 
to al lay the distress ing vomiting. 

IV. AFFECTIONS OF THE BLOOD-VESSELS OF THE 

LIVER. 

( 1 ) Anemia. —On the post-mortem table, when the liver looks aw&nic, 
an ia the fatty or amyloid-organ, the blood-vessels, which during life were prob¬ 
ably well filled, can be readily injected. There are no symptoms indicative of 
this condition. 

(2) Hyperemia. —This occurs in two forms, (a) Actiyk irr p mstu xA. 
After eaoh meal the rapid absorption by the 'portal vessels induces transient 
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mngftatinn at tha organ, which, however, is entirely physiological; but it is 
quite possible thatm persons who persistently eat and drink too much this 
active hyperemia may lead to functional disturbance or^in the case of drink- 
iflg too freely nf alcohol/-to organic change.* In the. acute fevers an acute 
hyperemia may be present. 

•• The sympt oms of active hyperemia are indefinite. Pbssibly the .sense 
of djffj css or fulness jn the right hypochondrium, so often mentioned by 
dyspeptics and by those who eat and drink freely, may be due to this cause. 
'$here are probably diurnal variations in the volume of the liver. In eir- 
’’ rhosis with enlargement the rapid reduction in volume after a copious ha*m- 
orrhage indicates the important part which hyperemia plays even in organic 
troubles. It is stated that/suppression of the menses or ^suppression, of a 
htemorrhoidal flow is followed by hyperemia of the liver. Andrew II. Smith 
has described a case of periodical enlargement of the liver. 

(6) P AffiivE .C ounnsTioy.—This is much more common and results from 
an increase of pressure in the efferent vessels or sub-lobular branches of the 
hepatic veins. Every condition leading to venous stasis in the right heart 
at once...affeeta these veins. 

•j. Tip akroTiin valvnlnr disease,^in emphysema,^cirrhosis of the lung, and in 
sintrathoracic tumors mechanical congestion occurs and finally leads to very 
definite changes/. The liver is enlarged,.firm, and of af-deep-red color; the 
hepatic vessels are greatly engorged, particularly the central vein in each lob-, 
ule and its adjacent capillaries. On section the organ presents a peculiar 
mottled appearance, owing to the deeply.congested hepatic and the amendej 
portal terr itories; hence the term nutmeg which has been given to this condi-1 
tire. Gradually the distention of the central capillaries reaches such a grade 
tha! atrophy of the intervening liver-cells is induced. Brown pigment is 
deposited about the centre of the lobules and the connective tissue is greatly 
increased. In this cyanotic induration or cardiac liver the organ is large in 
the early stage, but later it may become contracted. Occasionally in this form 
the connective tissue is increased about the lobules as well, but the process 
usually extends from the sub-lobular and central veins. 

The symptoms of this form are not always to be separated from those 
Of the associated conditions. Gastro-intestinal catarrh is usually present and 
hsematemesis may occur. The portal obstruction in advanced cases leads to 
ascites, which may precede the development of general dropsy. There is often 
slight jaundice, the stools may be clay-colored, and the urine contains bile- 
pigment. 

On examination the organ is found to be increased in size. It may be a 
full hand’s breadth below the costal margin and tender on pressure. It is in 
this condition particularly that we meet with pulsation of the liver. We must 
distinguish the communicated throbbing of the heart, which is very common, 
from the heaving, diffuse impulse due to regurgitation into the hepatic veins,^ 
in which, when one hanf is upon the ensiform cartilage and the other upon’ 
the right side at the margin of the ribs, the whole liver can be felt to dilate 
with each impulse. 

The indications for treatm ent in passive hyperemia are to restore the 
balance of the circulation and to unload the engorged portal vessels. In casCsv 
of intense hyperemia 18 or 20 ounces of blood may be directly, aspirated from 
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the liver, as advised by George Harley and practised by many_ Anglo-Indian 
physicians. Good results sometimes follow this li£pto>phM)Qioi]iy. The 
prompt relief and marked reduction in the volume of the organ which follow 
an attack of hsematemesis or bleeding from piles suggests this practice. Salts 
administered by Matthew Hay’s method deplete the portal system freely and 
thoroughly. As e rule, the treatment must be that of the condition with winch 
it is associated. 

(3) Diseases of the Portal Vein.— (a) TiiafliUJOSis ; ApHESOT Pyle¬ 
phlebitis.— Coagulation of blood in the portal vein is* uifiLwitllJmcirrhosis, 

i in syph ilis of the liver, invasion of. the vein by.cancer; pro] iterative perito¬ 
nitis involving the gastro-hepatic omentum,^perforation of the vein by gall¬ 
stones, and occasionally follow^ sclerosis of the walls of the portal vein or 
"of its branches (Borrmann). In rare instances a complete collateral circula¬ 
tion is established, the thrombus undergoes the usual changes, and ultimately 
the vein is represented by a fibrous cord, a condition which has been called 
pylephlebitis adhesiva. In a case of this kind which I dissected the portal veiif 
was represented hy a narrow fibrous cord; the collateral circulation, which must 
have been completely established for years, ultimately failed, ase.itfia. and 
hsematemesis supervene® and rapidly proved fatal. The-diagnosis of obstruc¬ 
tion of the portal vein can rarely be made. A suggestive symptom, howetfer, 
is a sudden onset of the most intense' engorgement of the branches of tho 
portal system, leading to hsematemesis, melsena, ascites, and swelling of the 
spleen. 

Infarct s are not common in the liver and may be either anamic or haanor- 
rhagic. They are met with in obstruction of the portal vessels, or of the portal 
and hepatic veins at the same time, occasionally in disease of the hepatic artery. 

(6) Suppurative pylephlebitis will he considered in the section on 
abscess. _ * 

(4) Affections of the hepatic vein are extremely rare. Dilatation occurs 
in. cases of chronic enlargement of the right heart, from whatever cause pro¬ 
duced. Emboli occasionally pass from the right auricle into the hepatic veins. 
A rare and unusual event is stenosis of the orifices of the hepatic veins, which 
I met in a case of fibroid obliteration of the inferior vena cava and which was 
associated with a greatly enlarged and indurated liver. 

(5) Hepatic Artery.—Enlargement of this vessel is seen in-cases of cir¬ 
rhosis of the liver. It may be the seat of extensive sclerosis. Anonrism of 
the hepatic artery is rare, but instances are on record, and will be referred 
to in the section on arteries. 

V. DISEASES OF THE BILE-PASSAGES AND 
GALL-BLADDER. 

I. Aoutb Catahhh op the Bile-duots (Catarrhal Jaundice). 

Definition. —Jaundice due to swelling and obstruction of the terminal por¬ 
tion of the common duct. 

Etiology. —General catarrhal inflammation of the bile-ducts is usually.asso¬ 
ciated with gall-stones. The catarrhal process now under consideration is 
probably always an extension of a gastro-duodenal catarrh, and the process is 
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most intense in tli o par s intestinal in of the duct, which projects into the duo¬ 
denu m, The mucous membrane is swollen, and a plug of inspissated mucus 
fillaJho-diverticulum of Vater, and the narrower portion just at the orifice, 
completely obstructing the outflow of bile. It is not known how wide-spread 
this catarrh is in the bile-passages, and whether it really passes up the ducts. 
It would, of course, be possible to have a catarrh of the finer’duets within the 
liver, which some French writers think may initiate the attack, but the evi¬ 
dence for this is not strong, and it seems more likely that the terminal ]>or- 
tion of the duet is always first involved. In the only instance which I have 
had an opportunity to examine post mortem the orifice was plugged with in¬ 
spissated mucus, the common and hepatic duets were slightly distended and 
contained a bile-tinged, not a clear, mucus, and there wore no observable 
changes in the mucosa of the ducts. 

This catarrhal or simple jaundice results from the following causes: 
(X) Duodenal catarrh, in whatever way produced, most commonly following 
an. attack.of indigestion. It. is most frequently met w’ith in young persons, 
but may occur at any age, and may follow not only errors in diet, 1ml also 
cold , exposure, and malaria, ns well as the conditions associated with portal 
obstruction, chronic heart-disease, and Bright’s disease. (8) Kmotioilal dis¬ 
turbances may bo followed by jaundice, which is believed to be due to catar¬ 
rhal swelling. Cases of Ibis kind are rare and the anatomical condition is 
unknown. (3) Simple or catarrhal jaundice may occur in epidemic form. ' 
(4) Catarrhal jaundice is occasionally seen in the infectious fevers, such as 
pneffmonia, and typhoid fe\er. The nature of acute catarrhal jaundice is 
still unknown. It may possibly lie an acute infection. .In favor of this 
view {ire the occurrence in epidemic form and the presenec of slight fever. 
The spleen, however, is not often enlarged. In only 4 out of 23 cases was it 
palpable. 

Symptoms. —There may be neither pain nor distress, and the patient’s 
friends may first noticc’the yellow tint, or the patient himself may observe it 
in the looking-glass. In other instances there are dyspeptic symptoms and 
unea&y.sensations in the hepatic region or pains in the back and limbs. In the 
epidemicthe onset may be more severe, with headache, chill, and vom¬ 
iting. Fever is rarely present, though the temperature may roach 101°, some¬ 
times 102°. All the signs of obstructive jaundice already mentioned are pres¬ 
ent, the stools are clay-colored, and the urine contains bile-piginent. The skin 
, has a bright-yellow tint; the greenish, bronzed color is never seen in the simple 
form. I have once seen spider angiomata on the face in catarrhal jaundice. 
They disappeared in a few months. The pulse may bo normal, but occasion¬ 
ally it is remarkably slow, and may fall to 40 or 30 beats in the minute, and 
the respirations to as low as 8 per minute. Sleepiness, too, may bo present. 
TheJ.iver.may be normal in size, but is usually slightly enlarged, and the edgo 
can be felt below the costal margin. Occasionally the enlargement is moro 
marked. As a rule the gall-bladder can not be felt. The spleen may be in¬ 
creased in size. The duration of the disease is from four to eight weeks. 
There are mild cases in which tjjja jaundice disappears within two weeks; on 
the other hand, it may peraiitffor three months or even longer. The stools 
should be carefully watched, for they give the first intimation of removal of 
the obstruction. 
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Diagnosis.—The diagnosis is rarely difficult. The pnsot jn young, com¬ 
paratively health y persons, thojnoderate grade of icterus, the absence of-ema¬ 
ciation or of evidences of cirrhosis or cancer, usually make the diagnosis easy. 
Cases which persist for two or three months cause uneasiness, as the suspicion 
is aroused that it may be more than simple catarrh. The absence of pain, tgy| 
negative character of the physical examination) and the maintenance of ifeft 
general nutrition are the points in favor of simple jaundice. There are 
instances in which time alone can determine the true nature of the case. The 
possibility of Weil’s disease must be borne in mind in anomalous types. 

Treatment.—As a rule the patient earn keep on his feet from the outset. 
Measures should be useikto allay the gastric catarrh, if it is present. A dosCt 
3 of calom el may be given, and the bowels kept open subsequently by~salines. 
The patient should not be violently purged, i Bismuth and bicarbonate of soda 
may be given, and the patient should drink freely of the alkaline mineral 
waters, of which Vichy is the best, ‘'irrigation of the largo bowel with cold 
water may be practised. The cold is supposed to excite peristalsis of the gall¬ 
bladder and ducts, and thus aid in the expulsion of the mucus. 

II. Chbonio Catarrtial Angiocholitis. 

This may possibly occur also as a sequel of the acute catarrh. I have never 
met with an instance, however, in which a chronic, persistent jaundice could 
be attributed to this cause. A chronic catarrh always accompanies obstruc¬ 
tion in the common duct, whether by gall-stones, malignant disease, stricture, 
or external pressure. There are two groups of eases: 

(1) With' Complete 038180011011 of the Common Duct. —In this form 
the bile-passages are greatly dilated, the common duct may reach the size of 
thfijiuimh or larger, there is usually dilatation of the gall-bladder and of the 
ducts within the liver. The contents of the ducts and of the gall-bladder are 
a dear, colorless mucus. The mucosa may be everywhere smooth and-not 
ft ynllnn The clear mucus is usually sterile. The patients are the subjects 
of chronic jaundice, usually without fever. 

(2) With Incomplete Obstruction of the Duct. —There is pressure 
on the duct or there are gall-stones, Bingle or multiple, in the common duct or 
in the diverticulum of Vater. The bile-passages are not so much dilated, and 
the contents are-a bile-stained, turbid mucus. The gall-bladder is rarely much 
dilated. In a majority of all cases stones are found in it. 

The symptoms of this type of catarrhal angiocholitis are sometimes very 
distinctive. ' With it is associated most frequently thefso-ealled -hepatic inter¬ 
mittent fever,-recurring attacks of chills^, fever, ancty^weats. We need still 
further information about the bacteriology of these cases. In all probability 
the febrile attacks are due distinctly to infection. I can not too strongly em¬ 
phasize the point that the recurring attacks of intermittent fever do not neces¬ 
sarily mean suppurative angiocholitis. The question will be referred to again 
under gall-stones. 

III. Suppurative and Ulcerative Angiooholiots. 

The condition is a diffuse, pmulent-angiocholitis involving the larger and 
smaller ducts. In a large proportion of all cases there is associated suppura¬ 
tive disease of the gall-bladder. 
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Etiology. —It is the most serious of the, se qu e l s . o f-gall-atones. Occa- 
,wvtlally a diffuse suppurative angiocholitis ^follows the acute infectious chole- 
this, however, is rare, since fortunately in the latter condition the 
duct is usually occluded. l Cancer of the duct^-foreign bodies, such as 
bricoids or fioh bon es, are occasional causes.*. There may be extension from 
s uppurati va, pylephlebitis. In rare instances suppurative cholangitis occurs 
ih the acute infections,jas pneum onia andtjnfluenza. 

The com mon duct is greatly dilated and may reach the size of the index 
finder or "The thumb; the walls are thickened, and there may bn fistulous com- 
JfiMMcations with the stomach, colon, or duodenum. The hepatic duds and 
"war extensions in the liver are dilated and contain pus mixed with bile. On 
Section of the liver small abscesses are seen, which correspond to the dilated 
suppurating ducts. The gall-bladder is usually distended, full of pus, and 
with adhesions to the neighboring parts, or it may have perforated. 

Symptoms. —The symptoms of suppurative cholangitis are usually very 
severe, i A previous history of gall-stones,dhc development of a septic fever, tho 
swelling andttenderness of the liver, the'enlargement of the gall-bladder, and 
thee-loucocytosis arc suggestive features. Jaundice is always present, but is 
»variable. In some cases it is very intense, in others it is slight. There may 
be very little pain. There is;progressive emaciation and,loss of strength. In 
a recent casc graro titis developed on the left side, which subsided without sup¬ 
puration. 

IHceration, stricture, perforation, and fistula; of the bile-passages will be 
considered with gall-stones. 


IY. Acute Infectious Cholecystitis. 

Etiology. —Acute inflammation of the gall-bladder is usually due to bac¬ 
terial invasion, with or without the presence of gall-stones. Three varieties or 
grades may be recognized: The catarrhal, the suppurative, and tho phlegmo¬ 
nous. The condition is very serious, difficult to diagnose, often fatal, and may 
require for its relief prompt surgical intervention. The cases associated with 
gall-stones have of course long been recognized, but we now know that an 
acute infection of the gall-bladder leading to suppuration, gangrene, or per¬ 
foration is by no means infrequent. 

Acute non-calculous cholecystitis is a result of bacterial invasion. The 
colon bacillus, the typhoid bacillus, the pneumococcus and staphylococci and 
streptococci have been the organisms most often found. The frequency of 
gall-bladder infection in the fevers is a point already referred to, particularly 
in typhoid fever. 

Condition of the Gall-bladder. —The organ is usually distended and the 
walls tense. Adhesions may have formed with the colon or the omentum. In 
other instances perforation has taken place and there is a localized abscess, 
or in the more fulminant forms general peritonitis. The contents of the 
organ are usually dark in color, muco-purulent, purulent, or hmmorrhagic. 
In the cases with acute phlegmonous inflammation there may be a very foul 
odor. As Richardson remarks, the cystic duct is often found closed even when 
no stone is impacted. It should be borne in mind that in the acutely dis¬ 
tended gall-bladder the elongation and enlargement may take place chiefly 
upward and inward, toward the foramen of Winslow. 
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Symptoms.-+Severe par oxysm al pain is, as a rule, the first indication, most 
commonly in the right side of the abdomen in the region of the liver. It 
may be in the epigastrium or low down in the region of the appendix. 
“Nausea, vomiting, rise,of.pulse and temperature, prostration, sjjjsteotipsjtf 
the abdomen, rigidity, general tenderness becoming localized ” usually fojtow 
(Richardson). *In this form, without gall-stones, jaundice is not often jjjep- 
ent. The local tenderness is extreme, but it may be deceptive in its situaoffifc 
Associated probably with the adhesion and inflammatory processes between 
the gall-bladder and the bowel arc the intestinal symptoms, and there may be 
complete stoppage of gas and feces; indeed, the operation for acute obstruc¬ 
tion has been performed in several cases. The distended gall-bladder may 
sometimes bo felt. As sequels there may be serious distention or empyema. 

Diagnosis.—Tlio diagnosis is by no means easy. The symptoms may not 
indicate the section of the abdomen involved. In two of our cases and in three 
of Richardson’s appendicitis was diagnosed; in two of his cases acute intes¬ 
tinal obstruction was suspected. This was the diagnosis in a case of acute 
phlegmonous cholecystitis which I reported in 1881. The history of the eases 
is often a valuable guide. Occurring during the convalescence from typhoid 
fever, after pneumonia, or in a patient with previous cholecystitis, such a 
group of symptoms as mentioned would be highly suggestive. The differen¬ 
tiation of the variety of the cholecystitis can not be made. In the acute sup¬ 
purative and phlegmonous forms the symptoms are usually more severe, per¬ 
foration is very apt to occur, with local or general peritonitis, and qpless 
operative measures are undertaken death ensues. 

There is an acute cholecystitis, probably an infective form, in which the 
patient has recurring attacks of pain in the region of the gall-bladder. The 
diagnosis of gall-stones is made, but an operation Bhows simply an enlarged 
gall-bladder filled with mucus and bile, and the mucous membrane perhaps 
swollen and inflamed. In some of these cases gall-stones may have been pres¬ 
ent and have passed before the operation. 

V. Canoeb op the Bile-passages. 

Females suffer in the proportion of 3 to 1 (Musser), or 4 to 1 (Ames). 
In cases of primary cancer of the bile-duct, on the other hand, men and women 
appear to be about equally affected. In Musser’s series 65 per cent of the 
cases occurred between the ages of forty and seventy. The association of 
malignant disease of the gall-bladder with gall-stones has long been recog¬ 
nized. The fact is well put by Kelynack as follows: “ While gall-stones are 
found in from 6 to 12 per cent of all general cases (that is, coming to autopsy), 
they occur in association witli cancer of the gall-bladder in from 90 to 100 
per qent” In Futterer’s series calculi were present in 70 per cent. 

The exact nature of the association is not very clear, but it is usually re¬ 
garded as an effect of the chronic irritation. On the other hand, it is urged 
that the presence o| the malignant disease may itself favor the production of 
gall-stones. Histologic ally. “ carcino ma of the gall-bladder varies much, both 
in the form of the cells and in (heir structural arrangement; it may be either 
columnar or spheroidal-celled ” (Rolleston). The fundus is usually first 
*• involved in the gall-bladder, and in the ducts the ductus communis choledochus. 
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When the disease involves the gall-bladder, a tumor can lie de ieetetl e y- 
tendinfrjtitfnTjftlly -dffwtnwartL.and inward-toward fhe na ygl, variable in slie, 
occasionally very large, due either to great distention of the gall-bladder or 
to involvement of contiguous parts. It is usually very firm and hard. 

Among the important symptoms are jaundice, which was present in 69 
per cent of Musset’s cases p ain, often of great severity and pa roxys mal in 
character. ,. The pain andit endernc ss on pressure persist in the intervals be- 
t#oen the paroxysmal attacks. Tn one of my three eases, which Ames reported, 
there was a very -profound anmmia, but^m absence of jaundice throughout.. 
,SGallstones were present in two of the eases, and a history of gall-stone attacks 
was obtaingd from the third. When the liver becomes involved the picture is 
•that of carcinoma of the organ. 

Primary malignant disease in the bile-ducts is less common, and rarely 
forms tumors that can be felt externally. The tumor is usually in the com¬ 
mon duct, 57 of 80 cases collected by Holleston. Kolynack gives very fully 
a nhmber of important points in the differential diagnosis between tumors 
in the duct and tumors in the gall-bladder. There is usually an early, intense, 
and persistent jaundice. The dilated gall-bladder may rupture. At best the 
diagnosis is very doubtful, unless cleared up by an exploratory operation. A 
very interesting form of malignant disease of the duets is that which involves 
the diverticulum of Vater. Rolleston has collected 16 eases. An elderly 
Woman was admitted under my care with jaundice of some months’ duration, 
without pain, with progressive emaciation, and a greatly enlarged gall-bladder. 
My eolleague, Halsted, operated and found obstruction at the orifice of the 
common duct. He opened the duodenum, removed a cylindrical-celled epi¬ 
thelioma of the ampulla of Vnter, and stitched the common duct to another 
portion of the duodenum. The patient made an uninterrupted recovery, and, 
fourteen weeks after the operation, had gained twenty-five pounds in weight 
and passed bile with the faeces. A year later death occurred from secondary 
disease of the head of the pancreas. 

VI. Stenosis and Obstruction of toe Bile-duots. 

Stenosis. —Stenosis or complete occlusion may follow ulceration, most com¬ 
monly after the passage of a gall-stone. In these instances the obstruction is 
usually situated low down in the common duet. Instances are extremely rare. 
Fnrpjyp Wlina such as the seeds of various fruits, may enter the duet, and 
occasionally round-worms crawl into it. Liver-flukes and echinococci are rare 
causes of obstruction in man. 

Obstruction. —Obstruction by pressure from without is more frequent. 
Cancer of the head of the janereasTl^ 71 ^" Wj fomnm inte rstitial inflamma¬ 
tion, may compress the terminal portion of the duct; rarely.^caaeer of the 
PjfUwis. ^ S eco ndary involvement of the lymph-glg pds of the liver is a common 
caus e of o cclusion of the duct, and is met with ift many coses of cancer of the 
stomach and other abdominal organs.i'*Ra«a-(auisea_oi.obstruction, ace .an?u- 
ris m of a branch of t he eceligc axis of jtba_aorta/Bnd pressure of very large 
ahdnmjnftl Ipmo ST*"** 

Symptoms. —The symptoms produced are those ^ffchronic obstructiyejaun- 
difif At first, the liver is usually enlarged, but in chronic cases it roay^be 
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reduced-in size, and be found of a deeply bronzed color. The hepatic inter¬ 
mittent fever is not often associated with complete occlusion of the duct from 
any cause, but it is most frequently met with in chronic obstruction by gall¬ 
stones. Permanent occlusion of the duct terminates in death. In a majority 
of the cases the conditions which lead to the obstruction are in themselves fatal. 
The liver, which is not necessarily enlarged, presents a moderate grade of cir¬ 
rhosis. Cases of cicatricial occlusion may last for years. * A patient under my 
care, who was permanently jaundiced for nearly three years, had a fibroid 
occlusion of the duct. 

Diagnosis. —The diagnosis of the nature of the occlusion is often very diffi¬ 
cult. t AJhistory of colic, Jaundice of varying intensity,.p aroxy sms of pain, and 
intermittent fever points to gall-stones. In cancerous obstruction the ttjimor 
mass can sometimes be felt in the epigastric region. In cases in which the 
lymph-glapda in the transverse fissure are cancerous, the primary disease may 
be in the pelvic organs or the rectum, or there may be a limited cancer of the 
stomach, which has not given any symptoms. In these cases the examination 
of the other lymphatic glands may be of value. In a man who came under 
observation with a jaundice of seven weeks’ duration, believed to be catarrhal 
(as the patient’s general condition was good and he was not said to have lost 
fiesh), a small nodular mass was detected at the navel, which on removal 
proved to be scirrhus. Involvement of the clavicular groups of lymph-glands 
may also be serviceable in diagnosis. The gall-bladder is usually enlarged in 
obstruction of the common duct, except in the cases of gall-stones (Courvoi- 
sier’s law). Great and progressive enlargement of the liver with jaundice 
and moderate continued fever is more commonly met with in cancer. 

Congenital obliteration of the ducts is an interesting condition, of which 
there are some 60 or 70 cases on record. It may occur in several members 
of one family. Spontaneous hajmorrhages are frequent, particularly from the 
naxel. The subjects may live for three or even eight weeks. The liver is usu¬ 
ally cirrhotic and the spleen is enlarged. Rollcston suggests that the disease 
is primarily a congenital cirrhosis with consecutive involvement of the ducts. 
For a recent careful consideration of the subject, see John Thomson’s article 
in Allbutt’s System of Medicine. 

VI. CHOLELITHIASIS. 

No chapter in medicine is more interesting than that which deals with the 
question of gall-stones. , Few affections present so many points for study— 
chemical, bacteriological, pathological, and clinical. The past few years have 
seen a great advance in our knowledge in two directions: First, as taihe mode 
of formation of the stones, and, secondly, as to the surgical treatment of the 
egaes. The recent study of the origin of stones dates from Naunyn’s work in 
lUTl. Marion Sims’s suggestion that gall-stones came within the sphere of 
the surgeon has been most fruitful. 

Origin of Oall-stones. —Two important points with reference to the for¬ 
mation of calculi in the bile-passages were brought out by Naunyn: (o) The 
origin .of the cholesterin of the bile, as well as of the lime salts from the mu¬ 
cous membrane of the biliary passages, particularly when inflamed; and (6) 
the remarkable association of micro-organisms with gall-stones. It is stated 
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that Bristowe first notic ed jhajorigia of eliolesterin in the gall-bladder itself, 
but Naunyn’s observations showed that both the eliolesterin and the lime were 
in great part a production of the mucosa of the gall-bladder and of the bile- 
ducts, particularly when in a condition of catarrhal inflammation excited by 
the presence of microbes. According to the views of this author, the lithoge- 
nous catarrh (which, by the way, is quite an old idea) modifies materially the 
chemical constitution of the bile and favors the deposition about epithelial 
dilris and bacteria of the insoluble salts of lime in combination with the bili¬ 
rubin. Welch and others have demonstrated the presence of micro-organisms 
in the centre of gall-stones. Three additional points of interest may be re¬ 
ferred to: 

First, the demonstration that the gall-bladder is a peculiarly favorable 
habitat for micro-organisms. The colon bacilli, staphylococci, streptococci, 
pneumococci, and the typhoid bacilli have all been found here under varying 
conditions of the bile. A remarkable fact is the length of time that they may 
live in the gall-bladder, as was first demonstrated by Blaehstein in Welch’s 
laboratory. The typhoid bacillus has been isolated in pure culture seven years 
after an attack. 

Secondly, the experimental production of gall-stones has been successfully 
accomplished by (lilbert and Fournier by injecting micro-organisms into tho 
gall-bladder of animals. 

Thirdly, the association of gall-stones with the specific fevers. Bernhcim, 
in 1889, first called attention to the frequency of gall-stone attacks after 
typhoid. Since (hat time Dufort has collected a series of cases, and Chiari, 
Mason, and Cainac have called attention to the great frequency of gall-bladder 
complications during and after this disease. 

While it is probable that a lithogenous catarrh, induced by micro-organ¬ 
isms, is the most important single factor, there are other accessory causes of 
great moment. 

Country. —Gall-stones are loasL.frequent in the United States than in Ger- 
njjfty, 6.94 to 12 per cent (Mosher). They are less common in England than 
on (bp Contin ent. Cholelithiasis is found in India. 

Age .—Nearly 50 per cent of all (he cases occur in persons above forty 
years of age. They are rare under twenty-five. They have been met with in 
the new-born, and in infants (John Thomson). 

Sex. —Three-fourths of the cases occur in women. Pregnancy has an im¬ 
portant influence. Kaunyn states that 90 per cent of women with gall-stones 
have borne children. 

All conditions which favor stagnation of bile in the gall-bladder predispose 
to the formation of stones. Among these may be mentioned corset-wearing, 
enter optosis. nephroptosis, and occupations requiring a “leaning,forward 
position. Lack of exercise, sedentary occupations, particularly when com¬ 
bined with over-indulgence in food, constipation, depressing mental emotions 
are also to be regarded as favoring circumstances. The belief prevailed for¬ 
merly that there was a lithiac diathesis closely allied to that of g° u t- 

Physical Characters of Gall-stones.— -They may be single, m which case 
the stone is usually ovoid and may attain a very large size. Instances are on 
record of gall-stones measuring more than 5 inches in length, they may be 
extremely numerous, ranging from a score to several hundreds or even severa 
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thousands, in which case the stones are very small. When moderately numer¬ 
ous, they show signs of mutual pressure and have a polygonal form, with' 
smooth facets; occasionally, however, five or six gall-stones of medium size 
are met with in the bladder which are round or ovoid and without facets. 
They are sometimes mulberry-shaped and very dark, consisting largely ofbile- 
pigments. Again there are small, black calculi, rough and irregular in shape, 
and varying in size from grains of sand to small shot. These are sometimes 
known as gall-sand. On section, a calculus contains a nucleus, which consipfs 
of bile-pigment, rarely a foreign body. The greater portion of the stones-is 
made up of cholesterin, which may form the entire dblculus and is arranged 
in concentric laminae showing also radiating lines. Salts of lime and mag¬ 
nesia, bile acids, fatty acids, and traces of iron and copper are also found in 
them. Most gall-stones consist of from 70 to 80 per cent of cholesterin, in 
either the amorphous or the crystalline form. As above stated, it is sometimes 
pure, but more commonly it is mixed with the bile-pigment. The outer layer 
of the stone is usually harder and brownish in color. 

The Seat of Formation .—Within the liver itself calculi are occasionally 
found, but are here usually small and not abundant, and in the form of ovoid, 
greenish-black grains. 4J ar S§ majority of all calculi are formed within the 
gajpUiladder. The stones in the larger ducts have usually had their origin in 
the gall-bladder. 

Symptoms.—In a majority of the cases, gall-stones cause no symptoms. 
The gall-U^der will tolerate the presence of large numbers for an indefinite 
period o&&9b,. and post-mortem examinations show that they are present in 
25 per cent of all wqpien over sixty years of age (Naunyn). Moynihan claims 
that in most cases there are early symptoms—a sense of fulness, weight, and 
oppression in the epigastrium; a catch in the breath, a feeling of faintness 
or nausea, and a •chilliness after eating, Attacks of indigestion are common. 
I have seen two cases with obstinate attacks of urticaria. I have had many 
cases in which the most careful inquiry failed to elicit the existence of any 
symptoms prior to the attack of colic. 

The French writers have suggested a useful division, dealing with the main 
symptoms of cholelithiasis, into (1) the aseptic, mechanical accidente in .con¬ 
sequence of migration of the stone or of obstruction, either in the dnets-or in 
the intestines; (2) the septic, infectious accidents, either local (the angio- 
cholitis and cholecystitis with empyema of the gall-bladder, and the fistulas 
and abscess of the liver and infectioh of the neighboring parts) or general, 
the biliary fever and the secondary visceral lesions. 

1. Biliary Colic. —Gall-stones may become engaged in the cystic or the 
common duct without producing pain or severe symptoms. More commonly 
the passage of a stone excites the violent symptoms known as biliary colic. The 
attack sets in abruptly withy agonizing' p ain in the right hypochondriac region, 
which radiates to the shoulder, or is veiy intense in the epigastric and in the 
lower thoracic regions. It is often associated with aw igor a nd ayise jjLtern- 
perature from 102° to i$H°. The pain is usually so intense that the patient 
rolls about in agony. fJTlicre are YfiBUting&firofuse sweating, and^rreaLdepies- 
sion of Jhe circulation. There may be market^ tenderness jn the, region of the 
ljyerj which may be enlarged, and thergall-bladdcr may become palpable and 
very tender. In other cases the fever is more maTked.l.Thfl spleen is enlarge d 
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(Naunyn) and tl$ urine c ontains albumin with red blood-cospuseles. Ortner 
holds that chal&cystifiis acuta, occurring in connection with gall-stones, is a 
septic (bacterial) infection of the bile-passages. The symptoms of acute infec¬ 
tions cholecystitis and those of what we call gall-stone colic arc very similar, 
and surgeons have frequently performed cholecystotomy for the former condi¬ 
tion, believing calculi were present. In a large number bf the casesfij aundice 
occurs, but it is not a necessary symptom. Of course it does not happen (lur¬ 
ing - the passage of the stone through the cystic duct, but only when it becomes 
lodged in the common duct. The pain is due (a) to the slow progress in the 
cystic duct, in which the stone takes a rotary course owing to the arrangement 
of the Heisterian valve;'the cystic duct is poor in muscle fibres but rich in 
ne rves an d ganglia; (b) to the acute inflammation which usually accompanies 
an attack; (c) to the stretching and distention of the gall-bladder by retained 
secretions. 

Thfi attack varies in duration. It may last for It few hours, several days, 
or even a-week-or more. If the stone becomes impacted in the orifice of the 
couugon duct, the jaundice becomes intense; much more commonly it is a ' 
slight transient icterus. The attack of colic may be repeated at intervals for 
some time, but finally the stone passes and the symptoms disappear. 

Occasionally uccidents occur,/such as rupture of the duct withjfgtal peri¬ 
tonitis. ^Fatal syncope during an attack, and the occurrence of repeated con¬ 
vulsive. seizures have come under my observation. These are, however, rare 
events. If Palpitation and distress about the heart may be present, and occa¬ 
sionally a mitral murmur occurs during the paroxysm, but the cardiac condi¬ 
tions described by some writers as coming on acutely in biliary colic are possi¬ 
bly pre-existent in these patients. 

The diagnosis of acut^hepatic colic is generally easy. «The pain is in the 
upper abdominal and thoracic regions, whereas the pain in nephritic colic is 
in the lower abdomen. - L A chill, with fever, is much more frequent in biliary 
colie than in gastralgia, with which it is liable, at times, to be confounded. 
A history, of previous attacks is an important guide, and „thu .occurrence of 
jaundice, however slight, determines the diagnosis. To look for the gall-stones, 
tKeUfpols should be thoroughly mixed with water and carefully filtered through 
a narrow-meshed sieve. Pseudo-biliary colic is not infrequently met with in 
nervous women, and the diagnosis of gall-stones made. £ This nervous hepatic 
c olic m ay be periodical; the pain may bq irwjhe right side and radiating; some¬ 
times associated with other nervous phenomena, often excited by emotion, tire, 
or excesses. The liver may be tender, but there are neither icterus nor inflam¬ 
matory conditions. The combination of colic and jaundice, so distinctive of 
gall-stones, is not always present. The painsjnay be not colicky, but more 
co nstant and dragging in character. Of SO cases operated upon by ltiedel, 10 
had not had colic, only 14 presented a gall-bladder tumor, while a majority 
had not had jaundice. A remarkable xanthoma of the bile-passages has been 
found in association with hepatic colic. I have already spoken of the diagno¬ 
sis of acute cholecystitis from appendicitis and obstruction of the bowels. Re¬ 
curring attacks of pain in the region of the liver may Allow adhesions between 
the gall-bladder and adjacent parts. 

2. OBBTKDonoN of thb Cystxo Duct.—T he effects may be thus enumer¬ 

ated: ’ ‘ 
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(a) Dilatation of the gall-bladder—hydrops vesicse fclletc. In acute ob¬ 
struction the contents are bile mixed with much mucus or muco-puruleat mate¬ 
rial. In chronic obstruction the bile is replaced by. a clear fluid mucus. This 
is an important point in diagnosis, particularly as a dropmcal gall-bladder may 
‘form a very large tumor. The reaction is not always eonstant. It is ejjher 
alkaline nr neutral ; the consistence is thin and jnnenifl. ^Albumin is usually 
present. A diluted gall-bladder may reach an enormous size, and in onn. in¬ 
stance Tait found it occupying the greater part of the abdomen. In such 
cases, as is not unnatural, it has been mjgtftVl™ fnT nT> nTOTiaTI I have 

described a case in which it was attached to the right broad ligament. The 
dilated gall-bladder can usually be felt below the edg^of the liver, and in many 
instances it has a characteristic outline likq a gourd. An enlarged and relaxed 
organ may not bo palpable, and in acute cases the distention may be upward 
toward the hilus of the liver. The dilated gall-bladder usually projects directly 
downward, rarely to one side or the other, though occasionally toward the mid¬ 
dle line. It may reach below the navel, and in persons with thin walls the 
outline can be accurately defined. Eiedel has called attention to a tongue-like 
projection of the anterior margin of the right lobe in connection with enlarged 
gall-bladder. It is to be remembered that .distention of the g all-bladder may 
ocqxr wiihou.t_ jaundice; indeed, the greatest enlargement has been met with 
in .such cases. 

Gall-stone crepitus may be felt when the bladder is very full of stones and 
its walls not very tense. It is rarely well felt unless the abdominal walls arc 
much-relaxed. It may be found in patients who have never had any symptoms 
of cholelithiasis. 

*. {$) Acute cholecystitis. The simple form is common, and to it are due 
probably very many of the symptoms of the gall-stone attack. Phlegmonous 
cholecystitis is rare; only seven instances are found in the enormous statis¬ 
tics of Courvoisier. It is, however, much more common than these figures 
indicate. Perforation may occur with fatal peritonitis. 

(c) Suppurative cholecystitis, empyema of the gall-bladder, is much more 
common, and in the great majority of cases is associated with gall-stones—41 
in 55 cases (Courvoisier). There may be enormous dilatation, and over a litre 
of pus has been found. Perforation and the formation of abscesses in the 
neighborhood are not uncommon. 

(d) Calcification of the gall-bladder is commonly a termination of the 
previous condition. , There are two separate forms: incrustation of the mucosa 
with lime salts and the true infiltration of the wall with lime, the so-called 
ossification. 

(e) i Atrophy of the gall-bladder. This is by no means uncommon. The 
organ shrinks into a small fibroid mass, not larger, perhaps, than a good-sized 
pea or walnut, or even has tho form of a narrow fibrous string; more com¬ 
monly the gall-bladder tightly embraces a stone. This condition is usually 
preceded by hydrops of the bladder. 

Occasionally the gall-bladder presents diverticula, which may be cut off 
from the main portion, and usually contain calculi. 

(3) Obstruction or the Common Duct. —There may be a single stone 
tightly wedged in the duct in any part of its course, or a series of stones 
sometimes extending into both hepatic and cystic ducts, or a stone lies in 
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the diverticulum of Vater. There are three groups of cases: (a) In rare in¬ 
stances a stone tightly corks the common duct, causing permanent occlusion; 
or it may partly rest in the cystic duct, and may have caused thickening of 
the junction of the ducts; or a big stone may compress the hepatic or upper' 
part of the common duct. The jaundice is deep and enduring, and there are 
no septic features. The pains, the previous attacks of colic, aftd the absence 
of enlarged gall-bladder help to separate the condition from obstruction by 
new growths, although it can not be differentiated with certainty. The ducts 
are usually much dilated and everywhere contain a clear mucoid fluid. 

( b) Incomplete obstruction, with infective cholangitis. There may be a 
scries of stones in the common duct, a single stond which is freely movable, 
or a"stone (ball-valve stone) in the diverticulum of Vater. These conditions 
may be met with at autopsy, without the subjects having had symptoms point¬ 
ing to gall-stones; but in a majority of cases there are very characteristic 
features. 

The common duct may bo as large as the thumb; tho hepatic duct and 
its branches through the liver may bo greatly dilated, and the distention may 
be even apparent beneath the liver capsule. Great enlargement of the gall¬ 
bladder is rarer. The mucous membrane of the ducts is usually smooth and 
dear, and the contents consist of a thin, slightly turbid bile-stained mucus. 

Naunyn has given the following as the distinguishing signs of stone in 
th e comm on duct: “(1) The continuous or occasional presence of bile in 
the faeces; (2) distinct variations in the intensity of the jaundice; (3) normal 
size or only slight enlargement of the liver; (4) absence of distention of the 
gall-bladder; (5) enlargement of the spleen; (6) absence of ascites; (7) pres¬ 
ence of febrile-disturbance; and (8) duration of the jaundice for more than 
' year.” 

In connection with the ball-valve stone, which is most commonly found 
in Jhfi.diverticulum of Vater, though it may be in the common duct itself, 
there is a special symptom group: (a) Ague-like paroxysms, chills, fever, and 
sweating; the hepatic intermittent fever of Charcot; (b) jaundice of varying 
intensity, which persists for months or even years, and deepens after each par¬ 
oxysm; (c) at the time of the paroxysm, pains in the region of the liver with 
gastric disturbance. These-syiap tarns-may contin ue on a ail off, for three or. 

-of- su ppur ative cholangitis. In one of 
hepatic intermittent fever existed from 
July, 1879, until August, 1882; the patient recovered and still lives. The 
condition has lasted from eight months to three years. The rigors are 
of intense severity, and the temperature rises to 103° or 105°. The chills 
may recur daily for weeks, and preaent_a. tertian or quartan,type, so that 
they q~ often nttriHM to- malaria, with which, however, they have no con¬ 
nection. The jaundice ia. variable, and deepens after each paroxysm. The 
itching may be most intense. Pain, which is sometimes severe and colicky, 
does not always occur. There may be marked vomiting and nausea. As a 
foie there is no progressive deterioration of health. In the intervals between 
ll'-o attacks the temperature is normal. 

The clinical history and the post-mortem examinations in my cases show 
conclusively that this condition may persist for years without a trace of sup¬ 
puration within the ducts. There must, however, be an infection, such as may 


my cases the jaundice and recurring 
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exist for years in the gall-bladder, without causing suppuration. It is prob¬ 
able that the toxic symptoms develop only when a certain grade of tension 
is reached. v 

An interesting and valuable diagnostic point is the pbsence of dilatation 
.of ft 1 ” in maea of obstruction froiAtonp—Courvoiflifirl fl rul e. 

lEcklin, who hhs recently reviewed this point, finds that of 172 cases of obstruc¬ 
tion of the common duct by calculus in 34 the gall-bladder was normal, in 110 
it was contracted, and in 28 it was dilated. Of 139 cases of occlusion of the 
common duct from other causes the gall-bladder was normal in 9, shrunken 


in 9, and dilated in 121. 

(c) Incomplete obstruction, with suppurative cholangitis. When suppu¬ 
rative cholangitis exists the nuispsa is thickened, often eroded or ulcerated; 
there may be extensive suppuration in the ducts throughout the liver, and even 
empyema of the gall-bladder. Occasionally the suppuration extends beyond 
the ducts, and there is localized liver abscess, or there is perforation of the 
gall-bladder with the formation of abscess between the liver and stomach. 

Glinkally it is characterized.by a fever which may be intermittent, but 
more commonly is remittent and without prolonged intervals of appexia. 
The. jaundice is rarely so intense, nor do we see the deepening of the color 
after the paroxysms. There is u sually g reater enlargement of the liver, and 
tenderness and more definite signs of septicaemia. The cases run a shorter 
course,'an 5 recovery-never takes place. 

(4) Tub Mouk Remote Effects of Gall-stones.—( a) Biliary FistuUr. 
These are not uncommon. There may, for instance, be abnormal communica¬ 
tion between the gall-bladder and the hepatic duet or the gall-bladder and a 
cavity, in the liver itself. More rarely perforation occurs betvjecn the common 
duct and the portal vein. Of this there are at least four instances on record, 
among them the celebrated case of Ignatius Loyola. Perforation intfl.thc 
a hrlominal cavi ty is not uncommon; 119 cases exist in the literature (Cour- 
voisier), in 70 of which the rupture occurred directly into the peritoneal cav¬ 
ity; in 49 there was an encapsulated abscess. Perforation may take place 
from an intrahepatic branch or from the hepatic, common, or cystic duels 
Perforation from the gall-bladder is the most common. 

Fistulous communications between the bile-passages and the gastrointes¬ 
tinal canal are frequent. Openings into the stomach are rare. Between th< 
duodenum and bile-passages they are much more common. Courvoisier has 
collected 10 instances of communication between the ductus communis anc 


the duodenum, and 73 cases between the gall-bladder and the duodenum 
Communication with the ileum and jejunum is extremely rare. Of fistulom 
opening into the colon 39 cases are on record. These communications car 
rarely be diagnosed; they may be present without any symptoms whatever 
It is probably by ulceration into the duodenum or colon that the large gall 


stones escape. 

Occasionally the urinary passages may he opened in jo aqd the stones Jl8' 
be found, id.the bladder. Many instances are on record _of_hstnlm.hetw< ! ' 
the bile-passages and the lungs, Courvoisier has collected 24 cases, to whirl 
list J/ E. Graham has added 10, including 2 cases of his own. (Trans. « 
Assoc, of Am. Physicians, xiii.) Bile may be coughed up with the expw 
toration, sometimes in considerable quantities. 
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O f . all .fis tulous . comm unications the external or cutaneous is the most com¬ 
mon. Courvoisicr’s statistics number 184 cases, in 50 per cent of which the 
perforation took placf in the right hypochondrimn; in 29 per cent in the 
region of the navel. The number of stones discharged varied from one or* 
two to many hundreds. i%tecovery took place in 18 cases; some'with, some 
without operation. 

(6) Obstruction of the Bowel by Qall-stones. —Reference has already Ihhui 
made to this; its frequency appears from the fact that of 295 cases of obstruc¬ 
tion, occurring during eight years, analyzed by Fitz, 22 were by gall-stone, 
(jourvoisier’s statistics give a total number of 181 cases, in (i of which the 
calculi had a peculiar situation, as in a diverticulum or in the appendix. Of 
the remaining 125 eases, in 70 the stone was spontaneously passed, usually 
with severe symptoms. The post-mortem reports show that in some of these 
cases even very large stones have passed per vinrn nalnralcm, as the gall-duct 
has been enormously distended, its orifice admitting the finger freely. This, 
however, is extremely rare. The stones have been found most commonly in 
the ileum. 


Treatment of Gall-stones and their Effects. —In an attack of binary colic 
the patient should be kept under morphia, given hypodermically, in quarter- 
grain doses. In an agonizing paroxysm it is well to give a win If or two of chlo¬ 
roform until the morphia has had time to act. Great relief is experienced 
from the hot bath and from fomentations in the region of the liver. The 
patient should be given laxatives and should drink copiously of alkalino 
miners^waters. Olive oil has proved useless in my hands. When taken in 
large quantities, fatty concretions arc passed with the stools, which have been 
regarded as calculi; and concretions due to eating pears have been also mis¬ 
taken, particularly when associated with colic attacks. Since the days of 
Durande, whose mixture of ether and turpentine is still largely used in France, 
various remedies have been advised to dissolve the stones within the gall-blad¬ 


der, none of which are efficacious. 

The diet should be regulated, the patient fili&ukl take regular exercise and 
avoid, as much as possible, the starchy and saccharine foods. The soda salts 
recommended by Prout are believed to prevent the concentration of the bile 
and the formation of gall-stones. Either the sulphate or the phosphate may 
he taken in doses of from 1 to 2 drachms daily. For the intolerable itching, 
McCall Anderson’s dusting powder may be used: starch, an ounce; camphor, 
adrachm and a half; and oxide of zinc, half an ounce. Some of this should- 
he finely dusted over the skin with a powder-puff. Powdering with starch, 
strong alkaline baths (hot), pilocarpin hypodermically (gr. 5-5), and anti- 
pyrin (gr. viij), may be tried. Ichtliyol and lanolin ointment sometimes gives 
relief. 


Exploratory puncture, as practised by the elder Pepper, in 1857, in a case of 
p mpyema of the gall-bladder, and by Bartholow in 1878 is not now often done. 
Aspiration is usually a safe procedure, though a fatal result has followed. 

The surgical treatment of gall-stones has of late years made rapid prog¬ 
ress. The operation of cholecystotomy, or opening the gall-bladder and remov¬ 
ing the stones, which was advised by Sims, has been remarkably successful. 
The removal of the gall-bladder, cholecystectomy, has also been practised with 
success. The iurtj pfltjnng far nparnticn arc: (a) Repeated attacks of gall-stone 
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colic. The operation is now attended with such slight risk that the patient 
is much safer in the hands of a surgeon than when left to Nature, with the 
feeble assistance of drugs and mineral waters. (6) The presence of a, dis¬ 
tended gall-bladder, associated with attacks of pain or with fever, (c) When 
a gall-stone is permanently lodged in the common duct, and the group of 
symptoms above described are present, the question, then, of advising opera-' 
tion depends largely upon the personal methods and success of the surgeon 
%ho is available. 

In 1,000 consecutive operations for gall-stone disease the brothers Mayo, 
of Rochester, Minn., had 50 deaths, 5 per cent. In 073 cases of cholecystot- 
omy the mortality was only 2.4 per cent. In 186 cholecystectomies the mor¬ 
tality was 4.3 per cent. In 137 operations for stone in the common duct the 
mortality was 11 per cent. 

vn. THE CIRRHOSES OF THE LIVER. ’ 

General Considerations. —The many forms of cirrhosos of the liver have 
one feature in common—an increase in the connective tissue of the organ. 
In fact, we use the term cirrhosis (by which Lacnnec characterized the tawny, 
yellow color of the common atrophic form) to indicate similar changes in 
other organs. 

The cirrlioses may be classified, etiologically, according to the supposed 
causation; anatomically, according to the structure primarily involved; or 
clinically, according to certain special symptoms. 

Etiological Classification. —1. Toxic Cirrhosis.-* ^Alcohol is the ehiei; cause 
of cirrhosis of the liver. Other poisons, such asrlead and the toxic products 
of faulty metabolism in- gout,(diabetes^ rickets, and^indigestion, play a minor 
role. 

2. Infectious Cirrhoses. —With many of the (specific fevers necrotic 
changes occur in the liver which, when wide-spread, may be followed by cirrho¬ 
sis. Possibly the hypertrophic cirrhosis of Hanot and other forms met with 
in early life are due to infection, i The malarial cirrhosis is a well-recognized 
variety. ;jThe syphilitie poison produces a very characteristic form. 

3. Cirrhosis from chronic congestion of the blood-vessels in heart-disease 
—the cardiac liver. 

4. Cirtkasis from chronic obstruction of the bile-duds, a form of very 
slight clinical interest. In anthracoais the carbon pigment may reach the liver 
in large quantities and be deposited in the connective tissue about the portal 
canal, leading to cirrhosis (Welch). 

Anatomical Classification. —1, Vascular cirrhoses, in which the new 
growth of connective tissue has its starting point about the finer branches of 
the portal or hepatic veins. 

2. Biliaryt cirrhoses, in which the process is supposed to begin about the 
finer bile-ducts, as in the hypertrophic cirrhosis of Hanot and in the form from 
obstruction of the larger ducts. 

3. Capsular cirrhoses, a perihepatitis leading to great thickening of the cap¬ 
sule and reduction in the volume of the liver. 

Clinical Clanilloation.—For practical purposes we may recognize the fol¬ 
lowing varieties of cirrhosis of the liver: 
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L -The alcoholic cirrhosia_Qi Laennec, including with tliis the fatty cir¬ 
rhotic liver. 

. 2. The hypertrophic cirrhosis of Hanot. 

8. Syphilitic cirrhosis. 

4. Capsular cirrhosis—chronic’perihepatitis. 

Other forms, of slight clinical interest, are considered elsewhere under dia¬ 
betes, malaria, tuberculosis, and heart-disease. The cirrhosis from malaria, 
upon which the French writers lay so much stress (one describes thirteen vari-, 
etiesl), is excessively rare. In our large experience with malaria during the 
past fifteen years not a single case of advanced cirrhosis due to this cause has 
been seen in the wards or autopsy-room of the Johns Hopkins Hospital. 

1. Alcoholk; Cirrhosis. 

Etiology. —The disease occurs'most frequently in middle-aged males who 
have been addicted to drink. Whisky, gin, and‘brandy are more |»tcnt to 
cause cirrhosis than beer. It is jnore common in countries in which strong 
spirits are used than in those in which malt liquors arc taken. Among 1,000 
autopsies in my colleague Welch’s department of the Johns Hopkins Hospital 
there were 00 cases of small atrophic liver, and 8 eases of the fatly cirrhotic 
organ. Lancereaux claims that the ulu.ordinaire of France is a common cause 
of cirrhosis. Of 210 cases, excess in wine alone was present in OS cases. \ llo 
thinks it is4he sulphate of potash in the plaster of Paris used to give the 
“ dry ” flavor which damages the liver. 

Cirrhosis of the liver in young children is not very rare, rainier Howard 
collected 63 cases, to which Hatfield added 93 and Musser 529. In a certain 
number of the cases there is an alcoholic history, in others syphilis has been 
present, while a third group, due to the poisons of the infectious diseases, 
jmbraces a certain number of the cases of Hanot’s hypertrophic cirrhosis. 

Morbid Anatomy. —Practically on the post-mortem table we see alcoholic 
nrrhosis in two well-characterized forms: 

i The Atbophic Cirrhosis of Laennec. —The organ is greatly reduced in 
size and may be deformed. The weight is sometimes not more than a pound 
or a pound and a half. It presents numerous granulations on the surface; 
is firm, hard, and cuts with "great resistance. The substance is seen to bo 
j made up of greenish-yellow islands, surrounded by grayish-white connective 
tissue. W. G. MacCallum has shown that regenerative changes in the cells 
are almost constantly present. This yellow appearance of the liver induced 
Laennec to give to the condition the name of cirrhosis. Apart from the fatty 
liver there may be enlargement as pointed out by Foxwell and Kolleston. 

•?_ The Fatty Cirrhotic Liver. —Even in the atrophic form the fat is in¬ 
creased, but in typical examples of this variety the organ is not reduced in 
size, but ia enlarged, smooth or very slightly granular, amende, yellowish-white 
•n color, and resembles an ordinary fatty liver. It is, however, film, cuts, with 
resistance, and microscopically shows a great increase in the connective tissue. 
This form occurs most frequently in beer-drinkers. ^ 

The two essential elements in cirrhosis are destruction of liver-cells and 
obstruction to-the portal circulation. 

In an autopsy on a case of atrophic cirrhosis the peritonamm is usually 
found to contain a large quantity of fluid, the membrane is opaque, and there 
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i chronic catarrh of tlie stomach and of the small intestines. The sple en is 
nlarged, in part, at least, from the chronic congestion, possibly due in part 
)a“ vital reaction,” to a toxic influence (Parkes Weber)., Thejj&ncreas fre- 
uently shows chronic interstitial changes. ■' The kidneys are sometimes cir- 
hotic, the bases of the lungs may be much compressed by the ascitic fluid, the 
leart often shows marked degeneration, and arterio-sclerosis is usually present, 
^remarkable feature is the association of acute tuberculosis with cirrhosis, 
n seven cases of my series the patients died with either acute tuberculous peri- 
onitis or acute tuberculous pleurisy. Eolleston has found that tuberculosis 
vas present irUK per cent of 706 fatal cases of cirrhosis. Peritoneal tuber- 
:ulosis was found in 9 per cent of a series of 584 cases. 

The compensatory circulation is usually readily demonstrated. It is car¬ 
ded out by the following set of vessels: (1) The accessory.portal system of 
jSanucv . of which important branches pass in the round and suspensory lign- 
nents and unite with the epigastric and mammary systems. Tbeso vessels 
ire numerous and small. Occasionally a large single vein, which may attain 
he size of the little linger, passes from the hilus of the liver, follows the round 
ligament, and joins the epigastric veins at the navel. Although this has the 
aosition of the umbilical vein, it is usually, as Sappcy showed, a para-nmlnl- 
ical vein—that is, an enlarged vein by the side of the obliterated umbilical 
vessel. There may be produced about the navel a large bunch of varices, the 
io-called e ^ppt. lyfednsm . Other branches of this system occur in the gastro¬ 
epiploic omentum, about the gall-bladder, and, most important of all, in the 
suspensory ligament. Those latter form large branches, which anastomose 
freely, with the diaphragmatic veins, and so unite with the vena azygos. (2) 
By the anastomosis between the oesophageal and gastric veins. The veins at 
the lower end of the oesophagus may be enormously enlarged, producing varices 
which project on the mucous membrane. (3) The communications between 
the hajmorrhoidal and the inferior mesenteric veins. The freedom of com- 
mtinication in this direction is very variable, and in some instances the ha*m- 
orrhoidal veins are not much enlarged. (4) Th e vein |.of Baizius, which unite 
the'jadicles of the portal branches in the intestines and mesentery with the 
jfflOTior vena cava and its branches. To this system belong the whole group 
of retroperitoneal veins, which are in most instances enormously enlarged, 
particularly about the kidneys, and which serve to carry off a considerable pro¬ 
portion of the portal blood. 

Symptoms. —The most extreme grade of atrophic cirrhosis may exist with¬ 
out symptoms. So long as the compensatory circulation is maintained the 
patient may suffer little or no inconvenience. The remarkable efficiency of 
this collateral circulation is well seen in those rare instances of permanent 
bliteration of the portal vein. The symptoms may be divided into two group' 
-obstructive and toxic. 

OBSXBtiCTiVE.-f.The overfilling of the blood-vessels of the stomach anc 
itestine lead to chronic catarrh, and the patients suffer with nausea and vom 
ing, particularly in the morning ^the tongue is furred and-thee,bowels .m 
•regular. ^Haemorrhage from the stomach may be an early Bymptom; it >' 
ften profuse and liable to recur. It seldom proves fatal. The amount vein 
ted may be remarkable, as in a case already referred tp, in which ten pound 
/■ere ejected in seven days. Following the b^ patem ests t fneltep a js comm 011 
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bnt haemorrhages from the bowels may occur for several years without lurina- 
temesls. The bleeding very often comes from the (esophageal varices already 
described (p. 469). & Very frequently cpistuxis occurs.) Enlargement of t lie 
spleen may, as Parkcs Weber suggests, be due to a toxemia. The organ can 
usually be felt. Evidences of the establishment of the collateral circulation 
are seen ih the enlarged epigastric and mammary veins, more rarely in the 
prcsence_ of the caput Medusae and in the development of haemorrhoids. The 
distended venules in the lower thoracic zone along the line of attachment 
of the diaphragm are not specially marked in cirrhosis, v The most striking 
feature of failure in the compensatory circulation is ascites, the effusion of 
serous fluid into the peritoneal cavity, which may appear suddenly. The 
conditions under which this occurs are still obscure. In some cases it is 
due more to chronic peritonitis than to the cirrhosis. The abdomen gradu¬ 
ally distends, may reach a large size, and contain as much as 15 or 20 litres. 
(Edema of the feet may precede or develop with the ascites. The dropsy is 
rarely' general. 

(•Jaundice is usually slight, and was present in 107 of 293 cases of cirrhosis 
•ollected by Rolleston. The akin has frequently a sallow, slightly ietcroid 
int. a The urine is often reduced in amount, contains urates in abundance, 
often a slight amount of albumin, and, if jaundice is intense, tube-casts. The 
disease may be afebrile throughout, but in many cases, as shown by Oarring- 
ton, there is slight fever, from 100° to 102.5°. 

Ii Examination at any early stage of the disease may show an enlarged and 
painful liver. Dreschfeld, Fox well, and Rolleston have of late years called 
particular attention to the fact that in very many of the cases of alcoholic cir¬ 
rhosis the organ is “enlarged at all stages of the disease, and that whether 
enlarged or contracted the clinical symptoms and course are much the. same ” 
(Foxwell). /jThe patient may first come under observation for dyspepsia, 
liamatemesis, slight jaundice, or nervous symptoms. Later in the disease, 
the patient has an unmistakablWfhepatie facies; he is,thin, the/eyes are sunken, 
tlie l< conjunetiva3 watery, the nose and cheeks show'distemled venules, and the 
complexion is muddy or. ietcroid. On the enlarged abdomen the vessels are 
distended, and a bunch of dilated veins may surround the navel. Nievi of a 
remarkable character may appear on the Bkin, either localized stellate varices— 
spider angiomata—usually on the face, neck, and back, and also “ mat ” aa?vi, 
as I have called them—areas of skin of a reddish or purplish color due to the 
uniform distention of small venules. When much fluid is in the peritonteum 
it is impossible to make a satisfactory examination, hut after withdrawal the 
area of liver dulness is found to be diminished, particularly in the middle 
line, and on deep pressure the edge of the liver can be detected, and occa¬ 
sionally the hard, firm, and even granular surface. The spleen can he felt 
111 the left hypochondriac region. Examination of the anus may reveal the 
presence of haemorrhoids. 

Toxio Symptoms. —At any stage of atrophic cirrhosis the patient may 
have cerebral symptoms, either a noisy, joyous delirium, or stupor, coma, or 
e 'en convulsions. The condition is not infrequently mistaken for uremia. 
1 lie nature of the toxic agent is not yet settled. Without jaundice, and not 
attributable to cholaemia, the symptoms may come on in hospital when til* 
patient has not had alcohol for weeks. 
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The fatty cirrhotic liver may produce symptoms similar to those of the 
atrophic form, but more frequently it is latent and is found accidentally m 
topers who have died from various diseases. The greater number of the cases 
clinically diagnosed as cirrhosis with enlargement come in this division. 

Diagnosis.—With ascites, a well-marked history of alcoholism, the hepatic 
facies, and hemorrhage from the stomach or bowels, the diagnosis is raHj 
doubtful. If, after withdrawal of the fluid, the spleen is fcftmd to be n- 
larged and the liver either not palpable or, if it is enlarged, hard and re, u- 
lar, the probabilities in favor of cirrhosis are very great. In the early stage 
of the disease, when the liver is increased in size, it may be impossible to n 
whether it is a cirrhotic or a fatty liver. The differential diagnosis bet\w-n 
common and syphilitic cirrhosis can sometimes be made. ■ A marked hi Virv 
of syphilis or the existence of other syphilitic lesions, with great irregularity 
in the surface or at the edge of the liver, arc the points in favor of the latter 
Thrombosis or obliteration of the portal vein can rarely be differentiated, h: 
a case of fibroid transformation of the portal vein which came under my 
observation, the collateral circulation had been established for years, and the 
symptoms were simply those of extreme portal obstruction, such as occur ir 
cirrhosis. Thrombosis of the portal vein may occur in cirrhosis and be char 
aeterized by a rapidly developing ascites. 

Prognosis.—The prognosis is bad. When the collateral circulation is full; 
established the patient may have no symptoms whatever. Three cases o 
advanced atrophic cirrhosis have died under my observation of other alfcc 
tions without presenting during life any symptoms pointing to disease of (In 
liver. There'are instances, too, of enlargement of the liver, slight jaundice 
cerebral symptoms, and even haematemesis, in which the liver becomes reduce* 
in size, the symptoms disappear, and the patient may live' in comparative com 
fort for many years. There are cases, too, possibly syphilitic, in which, afte 
one or two tappings, the symptoms have disappeared and the patients hav 
apparently recovered. Ascites is a very serious event, especially if due to th 
cirrhosis and not to an associated peritonitis. Of-34 cases with*ascites 10 die* 
before tapping was necessary; 14 were tapped, and the average duration o 
life after the swelling was first noticed was only eight weeks; of 10 cases th 
diagnosis was wrong in 4, and in the remaining 6, who were tapped oftenc 
than once, chronic peritonitis and perihepatitis were present (Hale White). 

II. Hypebtbopiiic Cibbhosis (Hanot). 

This well-characterized form was first described by Requin in 1846, b» 
our accurate knowledge of the condition dates from the work of the lament© 
Ilftnot (1875), whose name in France it bears— maladie de Hanot. 

Cirrhosis with enlargement occurs in the early stage of atrophic cirrhosis 
there is an enlarged fatty and cirrhotic liver of alcoholics, a pigmentary fori 
in diabetes has been described, and in association with syphilis the organ ’ 
often very large. The hypertrophic cirrhosis of Hanot is easily distinguish® 
from these forms. 

Etiology.—Males are more often affecjfd than females—in 22 of Schacl 
mann’s 26 cases. The subjects are young; some of ftu> iu /.hflflrpri prol 
ably belong to this form. Of four recent cases under my care the ages wei 
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Isom twenty to thirty-five. Two were brothers. Alcohol plays a minor pari. 
]fdt one of the four cases referred to had lieen a heavy drinker. The absence 
of jll known etiological factors is a remarkable feature in a majority of the 
eases. 

Morbid Anatomy. —The organ is enlarged, weighing from 2,000 to 1,000 
grammes. The form is maintained, the surface is smooth, or presents small 
.c-amilationsj'the color in advanced cases is of a dark olive green; the eon- 
si; .once is greatly increased. The section is uniform, greenish-yellow in color, 
nut the liver nodules may be seen separated by connective tissue. The liile- 
>,-usages present nothing abnormal. In a ease without much jaundice e\- 
p,oratory operation showed a very large red organ, with a slightly roughened 
suitree. Microscopically the following characteristics are described by French 
writers; The cirrhosis is mono- or multilobular, with a connective tissue rich 
in round cells. The bile-vessels are the seat of an angioeholitis, catarrhal and 
productive, and there isun uvtraordinary development of new biliary eanuliculi. 
The liver-cells are neither fatty nor pigmented, and may be increased in size 
and show karyokinutic figures. From the supposed origin about the bile- 
vessels it has been culled biliary cirrhosis, but the histological details have not 
yet been worked out fully, and the separation of this as a distinct form should, 
for the present at least, rest upon clinical rather than anatomical grounds. 
The spleen is greatly enlarged and may weigh <>00 or more grammes. 

Symptoms. —Hanot’s hypertrophic cirrhosis presents the following very 
characteristic group of symptoms. As previously stated, the eases occur in 
young persons; there is not, as a rule, an alcoholic history, and males are 
usually affected: (a) A remarkably chronic course of from four to siv, or 
even ten years. (ii) Jaundice, usually slight, often not more than a lemon 
tint, or a tinging of the conjunctivie. At any time during the course an icterus 
gravis, with high fevor and delirium, may develop. There is bile in the urine; 
the stools are not clay-colored as in obstructive jaundice, but may be very 
dark and “bilious.” (c) Attacks.of pain in the region of the liver, which 
may be severe and associated with nausea and vomiting. The pain may lie 
slight and dragging, and in some eases is not at all a prominent symptom. 
The jaundice may deepen after attacks of pain. (</) Enlarged liver. A ful¬ 
ness in the upper abdominal zone may be the first complaint. On inspection 
the enlargement may be very marked. In one of my cases the left lobe was 
unusually prominent and stood out almost like a tumor. An exploratory oper¬ 
ation showed only an enlarged, smooth organ without adhesions. On palpa¬ 
tion the hypertrophy is uniform, the consistence is increased, and the edge 
distinct and hard. The gall-bladder is not enlarged. The vertical flatness is 
much increased and may extend from the sixth rib to the le.el of the navel, 
(e) The spleen is enlarged, easily palpable, and very hard. ([) Certain nega-; 
tive fe gtiirfig are of moment—the usual absence of ascites and of dilatation 
of the .subcutaneous veins of the abdomen. Among other symptoms may be 
mentioned haemorrhages. One of my cases had bleeding at the gums for a 
year; another had had for years most remarkable attacks of purpura with 
urticaria. Pruritus, xanthoma, lichen, and telangiectasis may lie present in 
the skin. In one of my eftsos frtm skin heeame vervJironzed, almost as deeply 
»s in Addison’s disease. Slight fever may be present, which increases during 
he crises of pain. There may be a marked leucocytosis. A curious attitude 
87 
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of tho body has boon seen, in which the right shoulder and right side loot 
dragged down. The patients die with the symptoms of icterus gjtfmJxom 
hnsuoibage, f rom an intercurrcnt infection, or j w -a p rofon a d a naha x i a. Cer¬ 
tain of the cases of cirrhosis" of '{he Tiver in children are of this type; the 
enlargement of the spleen may be very pronounced. 

ft 

III. Syphilitic Cihbhosis. 

This has already been considered in the section on syphilis (p. 275). I 
refer to it again to emphasize (1) its frequency; (2) tho great importance of 
its differentiation from the alcoholic form; (3) its curability in many cases; 
and (4) the tumor formations in connection with it. 

IV. Capsular Cirrhosis—Perihepatitis. 

Local capsulitis is common in many conditions of the liver. The form 
of disease here described is characterized by an enormous thickening of the 
entire capsule, with great contraction of the liver, but not necessarily with spe¬ 
cial increase in the connective tissue of the organ itself. Our chief knowledge 
of the disease we owe to the Guy’s Hospital physicians, particularly to Hilton 
Pagge and to Hale White, who has collect^ from the records 22 cases. The 
liver substance itself was “ never markedly cirrhotic; its tissue was nearly 
always soft.” Chronic capsulitis of the spleen and a chronic proliferative peri¬ 
tonitis are almost invariably present. In 19 of the 22 cases the kidneys were 
granular. Hale White regards it as a sequel of interstitial nephfitis. The 
youngest case in his series was twenty-nine. The symptoms are those of 
trophic cirrhosis—ascites, often recurring and requiring many tappings, 
taundice is not often present. . I have met with two groups of eases—the one 
n adults usually with ascites and regarded as ordinary cirrhosis. I have 
lever made a diagnosis in such a case/ Signs of interstitial nephriti^. recur¬ 
ring ascites, amkiabsenco of jaundice are regarded by Hale White as im¬ 
portant diagnostic points. / In the second- group of. cases the perihepatitis, 
perisplenitis, and proliferative peritonitis are associated with adherent pericar¬ 
dium and chronic mediastinitis. In one such case the diagnosis of capsular 
hepatitis was very clear, as the liver could be grasped in the hand and formal 
a rounded, smooth organ resembling the spleen. The child was tapped 121 
times (Archives of Ptediatrics, 1890). 

Treatment of the Cirrhoses. —The portal function of the liver may be’put 
out of action without much damage to the body. There may be an extreme 
grade of cirrhotic atrophy without symptoms; the portal vein may be obliter¬ 
ated, or, experimentally the portal vein may be anastomosed with the cava 
So long as there is an active compensatory circulation a patient withatroplm 
cirrhosis may remain well. In the hypertrophic form toxaamia is the spccis 1 
danger. In the hypertrophic cirrhosis wo have no means of arresting the prog 
rcss of the disease. In the alcoholic form it is too late, as a rule, to do inm'l 
after symptoms have occurred. In a few cases an attack of iattadice <> 
hsematemesis may prove the salvation of the patient, who may aftSrard tut 
to a temperate life and a bland diet. An occasional course of potassium iodiil 
may be given. With the advent of ascites the critical stage is reached. A dr 
diet, without salt, and free purgation may relieve a small exudate, rfcrely 
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large one, and it is best to tap early, or to advise- T a WWp e n Mioa. In the 
^ghillfcto cirrhosis much more can be done, and a majority of the cases of cure 
;i(Rer .ascites are of this variety. Iodide of potassium in moderate doses, 1£ 
to 30 drops of the saturated solution, and the Addison pill save a number of’ 
casea- even after repeated tapping. The diagnosis may be reached only after 
removal of the fluid, but in every case with a history of syphiliij or with irreg¬ 
ularity of the liver this treatment should lie tried. 

Surgical Treatment. —(a) Tapping. —When the ascites increases it is 
better to tap early. As Hale White remarks, a case of cirrhosis of the liver 
which is tapped rarely recovers, but there are instances in which early and 
repeated paracentesis is followed by cure. Accidents are rare; lnemorrhage 
occasionally follows; acute peritonitis; erysipelas at the point of puncture; col¬ 
lapse during the operation, to guard against which Mead advised the use of the 
abdominal binder. Continuous drainage with Southey's tubes is not often 
practicable and has no special advantages, (b) Laparotomy, with complete 
removal of the fluid, and freshening or rubbing the peritonea] surfaces, to 
stimulate the formation of adhesions, (c) Omentopexy, the stitching of the 
omentum to the abdominal wall, and the establishment of collateral circula¬ 
tion in this way between the portal and the systemic vessels. This operation 
is sometimes very successful, and may be recommended. In 2a t cases there 
were 84 deaths and 129 recoveries; 11 cases doubtful. Among the 129 suc¬ 
cessful cases, in 25 the ascites recurred; 70 appeared to have completely recov¬ 
ered. ( d) Fistula of Eck. The porto-caval anastomosis has been performed 
once in man in cirrhosis of the liver by Widal (La Semainc Medicate, 1903). 
The patient lived for three months. 

vm. ABSCESS OF THE LIVER. 

Etiology. —Suppuration within the liver, cither in the parenchyma or in 
he blood or bile passages, occurs under the following conditions: 

(1) The tropical abscess, also called the solitary, commonly follows aimchic 
lysentery. It frequently, occurs among Europeans in India, particularly those 
vho drink alcohol freely and are exposed to great heat. The relation of this 
orm of abscess to dysentery is still under discussion, and Anglo-Indian prac- 
itioners are by no means unanimous on the subject. Certainly eases may 
iccur without a history of previous dysentery, and there have been fatal cases 
vithout any affection of the large bowel. In the United States the large soli- 
ary abscess is not very infrequent. The relation of this form of abscess to 
be Amoeba dysentence has been considered. 

(2) Traumatism is an occasional cause. The injury is generally in the 
epatic region. Two instances of it have come under my notice in brakemen 
'ho were injured while coupling cars. Injury to the head is not infrequently 
allowed by liver abscess. 

(3) Embolic or pycemic abscesses are the most'numerous, occurring in a 
eneral napmia or following foci of suppuration in the territory of the portal 
■ssels. ^Hie infective agents may reach )[ir liver ^through the, hepatic artery, 

’ m those cases in which the original focus of infection is in the area of the 
'stemic circulation; though it may happen occasionally that the infective 
, r ent. Instead of passing through the lungs, reaches the liver thfough-the- i n fo» - 
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ri or vena cava and the h epatic veins. A remarkable instance of multiple 
abscesses of arterial origin was afforded by the case of aneurism of the hepatic 
artery reported by Eoss and myself. Infection through the portal vein is 
mfleh more common. It results from dysentery and other ulcerative affections 
of the bowels, appendicitis, occasionally after typhoid fever, in rectal affec¬ 
tions, and in abscesses in the pelvis. In these cases the abscesses are multiple 
and, as a rule, within the branches of the portal vein—suppurative pylephle¬ 
bitis. 

(4) A not uncommon cause of suppuration is inflammation of the bile- 
passages caused by gall-stones, more rarely by parasites—suppurative cho¬ 
langitis. 

In some instances of tuberculosis of the liver the affection is chiefly of 
the bile-ducts, with the formation of multiple tuberculous abscesses containing 
a bile-stained pus. 

(5) Foreign bodies and parasites. In rare instances foreign bodies, such 
as a needle, may pass from the stomach or gullet, lodge in the liver, and 
excite an abscess, or, as in several instances which have been reported, a for¬ 
eign body, such as a needle or a fish-bone, has perforated a branch or the por¬ 
tal vein itself and induced pylephlebitis. Echinococcus cysts frequently cau-e 
suppuration, the penetration of round worms into the liver less commonh, 
and most rarely of all the liver-fluke. 

Morbid Anatomy.— (a) Of the Solitary or Tropical Abscess.—'T his 
has been described under amoebic dysentery (p. 4). 

(6) Of Septic and Pyasmio Abscesses.— These are usually multiple, 
though occasionally, following injury, there may be a large solitary collection 
of pus. 

In suppurative pylephlebitis the liver is uniformly enlarged. The cap¬ 
sule may be smooth and the external surface of the organ of normal appearance. 
In other instances, numerous yellowish-white points appear beneath the cap¬ 
sule. On section there are isolated pockets of pus, either having a round out¬ 
line or in some places distinctly dendritic, and from these the pus may he 
squeezed. They look like small, solitary abscesses, but, on probing, are found 
to communicate with the portal vein and to represent its branches, distended 
and suppurating. The entire portal system within the liver may be involved: 
sometimes territories are cut off by thrombi. The suppuration may extend mb 
the main branch or even into the mesenteric and gastric veins. The pus maj 
be fetid and is often bile-stained; it may, however, be thick, tenacious, and 
laudable. In suppurative cholangitis there is usually obstruction by gall 
stones, the ducts are greatly distended, the gall-bladder enlarged and full <d 
pus, and the branches within the liver arc extremely distended, so that oi 
section there is an appearance not unlike that described in pylephlebitis. 

Suppuration about the echinococcus cysts may be very extensive, form in: 
enormous abscesses, the characters of which are at once recognized by the rein 
nants of the cysts. 

Symptoms, —(a) Of the Large Solitary Abscess.—T he abscess may i" 
latent and run a course without definite symptoms; death may occur slid 
denly from rupture. 

Fever, pain, enlargement of the liver, and a septic condition are the impel 
tant symptoms of hepatic abscess. The temperature is elevated at the out*- 
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and is pf an intermittent or septic type. It is irregular, and may remain 
normal or aven subnormal for a few days; then the patient has a rigor and 
imperature rises to 103° or higher. Owing to this intermittent character 
6 fever the disease is often mistaken for malaria. The fever may rise 
afternoon without a rigor. Profuse sweating is common, particularly 
' the patient falls asleep. In chrome eases there may he little or no 
'fever. One of my patients, with a liver abscess which had perforated the lung, 
coughed. pus after his temperature had been normal for weeks. The pain 
is variable, and is usually referred to the hack or shoulder; or there is a dull 
aching sensation in the right hypochondria in. When turned on (lie left side, 
the patient often complains of a heavy, dragging sensation, so that he usually 
prefers to lie on the right side; at least, this has been the case in a majority of 
the instances which have come under my observation. Pain on pressure over 
the liver is usually present, particularly on deep pressure at the costal margin 
in the nipple line. 

The enlargement of the liver is most marked in the right lolie, and, as 
the abscess cavity is usually situated more toward the upper than the under 
surface, the increase in volume is upward and to the right, not downward, ns 
in cancer and the other affections producing enlargement. Percussion in the 
mid-sternal and parasternal lines may show a normal limit. At the nipple- 
line the curve of liver d ulness begins to rise, and in the in id-axillary it may 
reach the fifth rib, while behind, near the spine, the area of dulness may he 
almost on a level with the angle of the scapula. Of course there are instances 
in which this characteristic feature is not present, as when the abscess occu¬ 
pies the left lobe. The enlargement of the liver may be so great as to cause 
bulging of the right side, and the edge may project, a hand’s-hreadlh or more 
below the costal margin. In such instances the snrfaee is smooth. Palpation 
is painful, and there inav he fremitus on deep inspiration. In some instances 
fluctuation may be detected. Adhesions may form to the abdominal wall and 
ho abscess may point below the margin of the ribs, or even in the epigastric 
■egion. In many eases the appearance of the patient is suggestive. The skin 
las a sallow, slightly ietcroid tint, the face is pale, the complexion muddy, the 
•onjunctivie arc infiltrated, and often slightly bile-tinged. There is in the 
facies and in the general appearance of the patient a strong suggestion of the 
existence of abscess. There is no internal affection associated witli suppura¬ 
tion which gives, I tliink, just the same, hue as certain instances of abscess of 
the liver. Marked jaundice is rare. Diarrhma may he present and may give 
mi important clew to the nature of the case, particularly if anuchin are found 
in the stools. Constipation may oeeur. 

Perforation of the lung occurred in 9 of the 27 eases in my series. The 
symptoms are most characteristic. The extension may occur through the dia¬ 
phragm, without actual rupture, and with the production of a purulent pleu¬ 
risy and invasion of the lung. With cough of an aggravated and convulsive 
character, there are signs of involvement at the base of the right lung, defective 
resonance, feeble-tubular breathing, and increase in the tactile fremitus; but 
the most characteristic feature is the presence of a reddish-brown expectoration 
of a brick -dust col or, resembling anghovy sauce. This, which was noted origi¬ 
nally by Budd, was present in our cases, and in addition Reese and I*fleur 
found the amoeba; coli identical with those which exist in the liver abscess and 

9 • 
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in the stools. They are present in variable numbers and display active amir, 
boid movements. The brownish tint of the expectoration is due to blow I- 
pigment and blood-corpuscles, and there may be orange-red crystals of hamia- 
toidin. 

The abscess may perforate externally, as mentioned already, or into flu 
stomach or boVel; occasionally into the pericardium. The duration of this 
form is very variable. It may run its course and prove fatal in six or eight 
weeks or may persist for several years. 

The prognosis is serious, as the mortality is more than 50 per cent. The 
death-rate has been lowered of late years, owing to the great fearlessness with 
which the surgeons now attack these cases. 

(b) Op the Pyemic Abscess and Suitubative Pylephlebitis.— Clin¬ 
ically these conditions can not be separated. Occurring in a general pyaunia. 
no special features may be added to the case. When thore is suppuration 
within the portal vein the liver is uniformly enlarged and tender, though 
pain may not be a marked feature. There is an irregular, septic fever, ami 
the complexion is -muddy, sometimes distinctly -icteroid. The features an 
indeed those of pyaemia, plus a slight icteroid tinge, and an enlarged ami 
painful liver. The latter features alone are peculiar. The sweats, chills, pros¬ 
tration, and fever have nothing distinctive. 

Diagnosis.—Abscess of the liver may be confounded with intermittent 
fever, a common mistake injpialariaLiegions. i Practically an intermittent 
fever which resistsjtjlUBffie, is not malarial. tLaveran’s organisms are also 
absent from the blood. When the abscess bursts into the pleura a right-sided 
I em pyema is produced and perforation of the lung usually follows. When 
:^he liver abscess has been latent and dysenteric symptoms have not been 
marked, the condition may be considered ffimpy ema or abscess of the lung, 
fn such cases the) anchovy-sauce-like color of the pus and thotprescncc <>1 
the amoebae will enable one 'fo in&'ke a definite diagnosis. -Perforation exter¬ 
nally is readily recognized, and yet in an abscess cavity in the epigastric region 
it may be difficult to say whether it has proceeded from the liver or is in the 
abdominal wall. When the abscess is large, and the adhesions are so firm 
that the liver does not descend during inspiration, the exploratory needle doe? 
not make an up-and-down movement during aspiration. The diagnosis ol 
(Sggpufsitmg echinococcus cyst is rarely possible, except in Australia and Ice¬ 
land, where hydatids are so common. 

Perhaps the most important affection from which suppuration within tin 
liver is to be separated is thejjnierndttent hepatic fever associated with gall¬ 
stones. Of the cases reported a majority have been considered due to suppu¬ 
ration, and in two of my cases the liver had been repeatedly aspirated. Post¬ 
mortem examinations have shown conclusively that the high fever and chill? 
may recur at intervals for years without suppuration in the ducts. The dis¬ 
tinctive features of this condition arei paroxysms of fever with rigors ami 
.sweats—which may occur with great regularity, but which more often!.an 
se parate d by long intervals—the^leepening of the jaundice after t.fre paroi- 
ysgia^thejenfire apyrexia in the intervals, and the^fiaintenance of the general 
nutrition.’£The time element also is impprtant, as in some of theaoxasea thi 
disease has lasted for several years. Finally, it is to be remembered that 
abscess of the liver, in temperate climates at least, is invariably secondary, and 
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the primary source must be carefully sought for, either in dysentery, sligl 
ulceration of the rectum, suppurating hemorrhoids, ulcer of the stomach, < 
in suppurativa disease of other parts of the body, particularly within the sku 
or in the bones. 

n Leucocytosis may be absent in the amoebic abscess of the liver; in gepti 
cases jt ma y be v ery high. 

Tn suspected cases, whether the liver is enlarged or not^exploratory aspire 
tion may be performed without risk. The needle may lie entered in the ante 
rior axillary line in the lowest interspace, or in the seventh interspace in the 
mid-axillary line, or over the centre of the area of dulness behind. The patien 
should be placed under ether, for it may be necessary to make several dec; 
punctures. It is not well to use too small an aspirator. No ill effects follow 
this procedure, even though blood may leak into the peritoneal cavity. Ex¬ 
tensive suppuration may exist, and yet lie missed in the aspiration, particu¬ 
larly when the branches of the portal vein are distended with pus. 

Treatment. —Pysemic abscess and suppurative pylephlebitis are invariably 
fatal. Troves, however, reports a case of pyaunic abscess following np|xmdi- 
citis in which the patient recovered after nn exploratory operation. Surgical 
measures are not justified in these cases, unless an abscess shows signs of 
pointing. As the abscesses associated with dysentery are often single, they 
afford a reasonable hope of benefit from operation. If, however, the patient 
is expectorating the pus, if the general condition is good and the hectic fever 
not marked, it is best to defer operation, as many of these instances recover 
spontaneously. The large single abscesses are the most favorable for operation. 
The general medical treatment of the cases is thnt of ordinary soptiemmia. 

IX. HEW GROWTHS m THE LIVER. 

These may be cancer, either primary or secondary, sarcoma, or angioma. 

Etiology. —Cancer of the liver is third in order of frequency of internal 
cancer. It is rarely primary, usually secondary to cancer in other organs. 
It is a disease of late adult life. According to Leichtenstem, over 50 per cent 
of the cases occur between the fortieth and the sixtieth years. It occasionally 
occurs in children. Women arc attacked less frequently than men. It is 
stated by some authors that secondary cancer is more common in women, owing 
to the frequency of cancer of the uterus. Ileredity is believed to have an influ¬ 
ence in from 15 to 20 per cent. 

In many cases trauma is an antecedent, and cancer of the hilo-passages is 
associated in many instances with gall-stones.'' Cancer is stated to be lass 
common in the tropics. 

" Morbid Anatomy. —The following forms of new growths occur in the liver 
and have a clinical importance: 

Canceb.—(1) Primary cancer, of which three forms may be recognized. 

(a) The massive cancer, which causes great enlargement and on section 
shows a-uniform mass of new growth, which occupies a large portion of the 
or gan Xt is grayish-white, usually not softened, and is abruptly outlined 
from the contiguous liver substance. 

( b ) Nodular cancer, in which the liver is occupied by nodular masses, 
somp large, some small, irregularly scattered throughout the organ, Usg- 
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ally in one region there is a larger, perhaps firmer, older-looking mass, which 
indicates (he primary seat, and the numerous nodules are secondary to it, 
This form is much like the secondary cancerous involvement, except that it 
seldom reaches a large size. 

(c) Adeno-carcinoma with cirrhosis. The liver varies in size, small as 
a rule, but in d few cases enlarged. The surface is usually mottled darir green,- 
with elevated yellowish nodules beneath the capsule, or even large globular 
masses projecting. On section the tissue is bile-stained, and there are innu¬ 
merable tumor masses, varying in size, separated from each other by strands 
of connective tissue, which may be 5 to 10 mm. across. The growths may lie 
unevenly distributed. The connection between the adenoma and the cirrhosis 
is not known, nor is it known which is primary. There is, as a rule, extensive 
vicarious hypertrophy of the liver tissue. Of the two cases which have been 
under my care, in one" I diagnosed cirrhosis, and the clinical picture was that 
of the ordinary atrophic form; the other I thought to be carcinoma (0. II 
Travis, J. H. H. Bull., 1902). The latter patient died of hannorrhage into 
the peritoneal cavity, a similar ending to that in the case reported by Peabody 

Histologically, the primary cancers are epithcliomata—alveolar and trabec¬ 
ular. The character of the cells varies greatly. In some varieties they are poly¬ 
morphous; in others small polyhedral; in others, again, giant cells are found. 
In rare instances, ah in one described by Greenfield, the cells are cylindrical. 
The trabecular form of epithelioma is also known as adenoma or adeno¬ 
carcinoma. 

(2) Secondary Cancer. —The organ may reach an enormous size, .10} 
pounds (Osier), 33 pounds (Christian). The cancerous nodules project 
beneath the capsule, and can be felt during life or even seen through the 
thin abdominal walls. They are usually disseminated equally, though in ran 
instances they may be conGned to one lobe. The consistence of the nodule.- 
varies; in some cases they are firm and hard and those on the surface show 
a distinct umbilication, due to the shrinking of the fibrous tissue in the centre 
These superficial cancerous masses are still sometimes spoken of as “ Eairei 
tubercles.” More frequently the masses are on section grayish-white in color 
oFTTaamorrhagic. Rupture of blood-vessels is not uncommon in these cases 
In one specimen there was an enormous clot beneath the capsule of the liver 
together with hsnmorrhage into the gall-bladder and into the peritonaeum 
The secondary cancer shows the same structure as the initial lesion, and i 
usually cither an alveolar or cylindrical carcinoma. Degeneration is commo 
inthese secondary growths; thus the hyaline transformation may convert la ry 
%reas into a dense, dry, grayish-yellow mass. Extensive areas of fatty dogei 
eralimnaay occur, sclerosis is not uncommon, and haemorrhages are frequen 
Suppuration sometimes follows. 

(3) Cancer of the bile-passages which has been already considered. 

Sabcoma.— Ofjirimary sarcoma of the-liver very few cases have been n 

ported. Secondary sarcoma is more frequent, and many .examples. o£ lymph' 
sarcoma and myxo-sarcoma are on record, less frequently ^jjo^arcoma or II 
smo oth or s triped myoma. 

The most important form is the melana-sarcoma, secondary to sarcon 
otiha eye or of the skin. Very rarely melano-sarcoma occurs primarily in tl 
liver. Of the reported cases Hanot excludes all but one. In this form t! 
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Jj?er is greatly enlarged, is either uniformly infiltrated with the growth which 

t js the eut surface the appearance of dark granite, or there arc large nodu- 
rphsses of a deep black or marbled color. There are usually extensive metus- 
|aSe^ and'in some instances every organ of the Ixxly is involved. Nodules of 
mefanp-saicoma of the skin may give a clew to the diagnosis. 

OthS&J'orms op Lived Tumod. —One of the commonest tumors in the 
liver is the angioma, which occurs as a small, reddish body’the size of a 
walnut, and consists simply of a series of dilated vessels. Occasionally in chil¬ 
dren angiomata grow and produce large tumors. 

O vsts a re occasionally found in the liver, either si ngle , which is not very 
uncommon, or multiple, when they usually coexist wifTT congenital cystic 
kidneys. *~ 

Symptoms. —It is often impossible to differentiate primary and secondary 
cancer of the liver unless the primary scat of the disease is evident, as in the 
case of scirrhus of the breast, or cancer of the rectum, or of a tumor in the 
stomach, which can be felt. As a rule,'cancer of Ihe liver is associated with 
progressive enlargement; but in some cases of primary nodular cancer, and 
in the cancer with cirrhosis the organ may not be enlarged. 2 _(<astnc disturb¬ 
ance,c,loss of appetite^ nausea, and vomiting are frequent. ^Progressive loss of 
flesh and strength may be the first symptoms .7 Pain or a sensation of uneasi¬ 
ness in the right hypochondriac region may be present, but enormous enlarge¬ 
ment of the liver may occur without the slightest pain. <(.Taundice, which is 
present in at least one-half of the eases, is usually of moderate extent, unless 
the common duct is occluded. Ascites is rare, except in the form of cancer 
with cirrhosis, in which the clinical picture is that of the atrophic form. Pres¬ 
sure by nodules on the portal vein or extension of the cancer to the peritonajum 
may also induce ascites. 

Inspection shows the'abdomen to be distended, particularly in the upper 
zone. In late stages of the disease, when emaciation is marked, the cancerous 
nodules can be plainly seen beneath the skin, and in rare instances even the 
nnbilications. oThc superficial veins are enlarged. On palpation the liver is 
felt, a hand’s-breadth or more below the costal margin, descending with each 
nspiration. The surface is usually irregular, and may present large masses 
ir smaller nodular bodies, either rounded or with central depressions. In 
instances of diffuse infiltration the liver may be greatly enlarged and present 
a perfectly smooth surface. The growth is progressive, and the edge of the 
liver may ultimately extend below the level of the navel. Although generally 
uniform and producing enlargement of the whole organ, occasionally the 
tumor in the left lobe forms a solid mass occupying the epigastric region. By 
percussion the outline can be accurately limited and the progressive growth of 
the tumor estimated. The spleen is rarely enlarged. Pyrexia is present in 
many cases, usually a continuous fever, ranging from 100 ° to 102 °; it inay be 
intermittent, with rigors. This may be associated with the cancer alone, ojr, 
as in one of my cases, with suppuration. (Edema of the feet, from an® mi a, 
usually supervenes. Cancer of the liver kills in from three to fifteen months. 
One of my patients lived for more than two years. 

Diagnosis.—The diagnosis is easy when thei liver is greatly enlarged and 
the s urface nodpl ar. The smoother forms of diffuse carcinoma may at first 
b* mistaken fir fatty or amyloid liver, but the presence of jaundice, the rapid 
W ^ 
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enlargement;, and the more marked cachexia will usually suffice to differen¬ 
tiate it. Perhaps the most puzzling conditions occur in the rare cases of 
enlarged amyloid liver with irregular gummata. The large echinococcus liver 
may present a striking similarity to carcinoma, but the projecting nodules 
are usually softer, the disease lasts much longer, and the cachexia is not 
marked. , 

Hypertrophic cirrhosis may at first be mistaken for carcinoma, as the jaun¬ 
dice is usually deep and the liver very large; but the absence of a marked 
cachexia and wasting, and the painless, smooth character of the enlargement 
are points against cancer. When in doubt in these cases, aspiration may be 
safely performed, and positive indication may be gained from the materials 
so obtained. In large, rapidly growing secondary cancers the superficial 
rounded masses may almost fluctuate and these soft tumor-like projections may 
contain blood. The form of cancer with cirrhosis can scarcely be separated 
from atrophic cirrhosis itself. Perhaps the wasting is more extreme and more 
rapid, but the jaundice and the ascites are identical. Mclano-sarcoma causes 
great enlargement of the organ. There are frequently symptoms of involve¬ 
ment of other viscera, as the lungs, kidneys, or spleen. Secondary tumors 
may occur in the skin. A very important symptom, not present in all cases, 
is melanuria, the passage of a very dark-colored urine, which may, however, 
when first voided, be quite normal in color. The existence of a melano-sar¬ 
coma of the eye, or the history of blindness in one eye, with subsequent extir¬ 
pation, may indicate at once the true nature of the hepatic enlargement. The 
secondary tumors may arise some time after the extirpation of the eye, as in 
a case under the care of J. C. Wilson, at the Philadelphia Hospital, or, as in 
a case under Tyson at the same institution, the patient may have a sarcoma 
of the choroid which had never caused any symptoms. 

The treatment must be entirely symptomatic. The question of surgica 
interference may be discussed. Keen has collected reports of 76 cases of resec 
tion of tumors of the liver, 63 of which recovered. 

X. FATTY LIVER. 

Two different forms of this condition are recognized-tthe fatty infiltre 
tion and fatty degeneration. 

J Patty infiltration occurs, to a certain extent, in normal livers, since the cell 
ways contain minute globules of oil. 

; id fatty degeneration, which is a much less common condition, t^e prnt< 
jdasm of the liver-cells is destroyed and the fat takes its place, as seen in cast 
of malignant jaundice and (in phosphorus poisoning. 

Patty liver occurs under the following conditions: (a) In association wit 
general obesity, in which case the liver appears to be one of the storehouses < 
the excessive fat. (b) In conditions in which the oxidation processes are into 
fered with, as in cachexia, profound anemia, and in phthisis. The fatty inti 
tration of the liver in heavy drinkers is to be attributed to the excessive demat 
made by the n-rygfn (c) Certain poisons, of which pl>t 

phorus is the most characteristic, produce an intense fatty degeneration wi 
necrosis of the liver-cells. The poison of acute yellow atrophy, whatever i 
nature, acts in the same way. 
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f The fatty liver is uniformly increased in size. The edge may reach below 
the level of the navel. It is smooth, looks pale and bloodless; on section it is 
dry, and renders the surface of the knife greasy. The liver may weigh many 
pounds, and yet the specific gravity is so low that the entire organ floats in 
water. 

The symptoms of fatty liver are not definite. Jaundice is jiever present; 
the stools pay be light-colored, but even in the most advanced grades the bile 
is still formed. Signs of portal obstruction are rare. Hemorrhoids are not 
very infrequent. Altogether, the symptoms are ill-defined, and are chiefly those 
of the disease with which the degeneration is associated. In cases of great 
obesity, the physical examination is uncertain; but in phthisis and cachectic 
e^Ktitiona^ the organ can be felt to be greatly enlarged, though smooth and 
painless. Fatty livers are among the largest met with at the bedside. 


XL AMYLOID LIVER. 


The waxy, lardaceous, or amyloid liver occurs ns part of a general degen¬ 
eration, associated withicachexias, particularly when the result of^ong-stand- 
ing suppuration. 

In practice, it is found oftenest in the prolonged suppuration of tubercu¬ 
lous disease, either of the lungs or of the bones. Next in order of frequency 
are the cases associatedjwith syphilis. Here there may be ulceration of the 
rectum, with which it is often eonnected^or chronic disease of the bone, or it 
may be present when there are no suppurative changes. It is found occasion¬ 
ally*^ rickets,$pi prolonged convalescence from the infectious fevers, and in 
the cachexia of cancer. 

The amyloid liver is large, and may attain dimensions equalled only by 
thoso of the cancerous organ. Wilks speaks of a liver weighing fourteen 
pounds. It iB solid, firm, resistant, on section amende, and has a semitranslu- 
cent, infiltrated appearance. Stained with a dilute solution of iodine, the 
areas infiltrated with the amyloid matter assume a rich mahogany-brown color. 
The precise nature of this change is still in question. It first attacks the 
capillaries, usually of the median zone of the lobules, and subsequently the 
interlobular vessels and the connective tissue. The cells are but little if at 
all affected. 

There are no characteristic symptoms of this condition. Jaundice docs not 
occur; the stools may be light-colored, but the secretion of bile persists. The 
physical examination shows the organ to be uniformly enlarged and painless, 
the surface smooth, the edge rounded, and the consistence greatly increased. 
Sometimes the edge, even in very great enlargement, is sharp and hard. The 
spleen also may be involved, but there are no evidences of portal obstruction. 

The diagnosis of the condition is, as a rule, easy. Progressive and great 
enlargement in connection with suppuration of long standing or wi syp 1S> 
is almost always of this nature. In rare instances, however, the amyloid liver 
is reduced in size. 


Tn the liver may attain considerable size and be smooth Mid ^ 

form, resembling, on physical examination, the fatty organ. The blood condi¬ 
tion at once indicates the true nature of the case. ^ 
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XU. ANOMALIES IN FORM AND POSITION OF THI 

LIVES. 

In transposition of the viscera the right lobe at the organ mayo cqnpy 'ffr 
left side. A.common and important anomaly is the tilting forward of f}* 
organ, so that the antero-postorior axis becomes vertical, not horizontal. In 
stead of the edge, of the right lobe presenting just below the costal margin, i 
considerable portion of the surface of the lobe is in contact with the.abdonuna 
parietes, and. the edge may be felt as .low, perhaps, as the navel. This ante 
version is apt to be mistaken for enlargement of the organ. 

The “ lacing ” liver is met with in two chief types. In one the anturio 
portion, chiefly of the right lobe, is greatly prolonged, and may reach tin 
transverse navel line, or oven lower. A shallow transverse groove separate, 
the thin extension from the main portion of the organ. The peritoneal coat 
ing of this groove may be fibroid, and in Tare instances the deformed portioi 
is connected with the organ by an almost tendinous membrane. The liver nw 
be compressed laterally and have a pyramidal shape, and the extreme left Imr 
der and the hinder margin of the left lobe may be much folded and incurved 
The projecting portion of the liver, extending low in the right flank, may In 
mistaken for a tumor, or more frequently for a movable right kidney. It: 
continuity with the liver itself may not be evident on palpation or on porous 
sion, as coils of intestine may lie in front. It descends, however, with inspire 
tion, and usually the margin can be traced continuously with that of the lof 
lobe of the liver. The greatest difficulty arises when this anomalous lappet o 
the liver is either naturally very thick and united to the liver by a very tlm 
membrane, or when it is swollen in conditions of great congestion of tin 
organ. 

The other principal type of lacing liver is quite different in shape. I 
is thick, broader above than below, and lies almost entirely above the trans 
verse line of the cartilages. There is a narrow groove just above the anterio 
> border, which is placed more transversely than normal. 

Movable Liver. —This rare condition has received much attention, ani 
J. E. Graham collected 70 reported cases from the literature. In a very con 
siderable number of these there has been a mistaken diagnosis. A slight grad: 
of mobility of the organ is found in the pendulous abdomen of enteroptosis 
and after repeated ascites. 

The organ is so connected at its posterior margin with the inferior voni 
cava and diaphragm that any great mobility from this point is impossible, e\ 
cept on the theory of a meso-hepar or congenital ligamentous union betweci 
these structures. The ligaments, however, may show an extreme grade o 
relaxation (the suspensory 7.5 cm., and the triangular ligament 4 cm., in on: 
of Leube’s cases); and when the patient is in the erect posture the organ inaj 
drop down so far that its upper surface is entirely below the costal margin 
The condition is rarely met with in men; 56 of the cases were in women, 
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I. DISEASES OF TIIE PANCREAS. 

L PANCREATIC INSUFFICIENCY. 

K 'Much?;attention has been given to the study of conditions in which the 
Mf$tion& of the gland are defective. No one sign is distinctive, hut a com- 
Ju&tion gives a fairly accurate picture. The lesions are sclerosis, atrophy, 
ggHrte and chronic inflammatory changes, new growths and possibly functional 
nMurbances without obvious alterations of structure. The indications are, 

1, Changes. inJthe .character of the stools; (a) jm excess of total fat in the 
faiecs, which in some cases has been as high as 90 per cent. The neutral fats 
predominate in cases not associated with jaundice. (6) Diminution of the 
tryptio.. energy, as shown by the failure to digest the nuclei of the muscle 
fibres (Schmidt test); (c) imperfect digestion of the carbohydrates. The 
stools are bulky, soft, acid, grayish wliite in color and have a peculiar odor. 

2, Changes in the urine; (a) sugar is present in certain cases, as considered 
under diabetes; (5) Cammidge’s reaction.—In many lesions of Hie pancreas 
this author claims that there is excreted by the kidneys a substance which in 
hydrolysis gives the reaction of a pentose. The Milne of this is still under 
discussion; the results with the improved method have been favorable, (c) 
The value of the presence in the urine of the fat-splitting ferment of Opie, 
the Sahli reaction, of lipnria, and of nialtosuria, has yet to be determined. 

H. HEMORRHAGE. 

Both Spiess (1866) and Zenker (1874) were acquainted with hemor¬ 
rhage ij}tft_the.pancreas as a cause of sudden death, but the great medico-legal 
importance of the subject was first fully recognized by F. W. Draper, of Bos¬ 
ton, whose townsmen, Harris, Fitz, Whitney, and others have contributed 
additional studies. In 4,000 autopsies Draper met .with 19 cases of pancreatic 
haemorrhage, in 9 or 10 of which no other cause of death was found. When 
th e bleeding is ex tensive the entire tissue of the gland is destroyed and the 
blood Invades the retro-peritoneal tissue. In other instances the peritoneal 
covering is broken and the blood fills the lesser peritonaeum (see ha-moperito- 
meum). The haemorrhage may be in connection with an acute pancreatitis or 
with necrotic inflammation of the gland. 

The nymptnm .1 are thus briefly summarized by Prince; “The patient who 
has previously been perfectly well, is suddenly taken with the illness which 
teimiaaies-lus life. . . . When the luemorrhage occurs the patient may lie 
quietly resting or pursuing his usual occupation. The pain which ushers in 
the attack is usually very severe and located in the upper part of the abdomen. 
It steadily increases in severity, is sharp or perhaps colicky in character. It 
is almost from the first accompanied by nausea and vomiting; the latter be-, 
comes frequent and obstinate, but gives no relief. The patient soon becomes 
anxious, restless, and depressed; he tosses about, and only with difficulty can 

be restrained in bed. The surface is cold and the forehead is covered with 
1 cold sweat. The pulse is weak, rapid, and sooner or later imperceptible. The 
ib^omen becomes tender, the tenderness being located in the upper part of the 
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abdomen or epigastrium-i Tympanites is sometimes marked. The tempera¬ 
ture is usually normal or subnormal. The bowels are apt to be constipated, 

m. ACUTE PANCREATITIS. 

(a) Acute Haemorrhagic Pancreatitis. —In this form the inflammation 
combined with haemorrhage, and it is difficult to separate dearly the two proi 
esses. 

Etiology. —A large majority of the oasesfoccur in adult males. McT’he< 
ran has reported one in a nine months' old child. Many of the patients hail 
been addicted to alcohol; others had suffered occasionally with severe pains 
and vomiting or with gall-stone colie. l’ciser found that 8 out of 121 col¬ 
lected cases of'acute pancreatitis were associated with parturition. He sug¬ 
gests that the manges bringing about the pancreatitis in these cases may be 
analogous to those occurring in the liver, kidneys, and other organs in eclamp¬ 
sia. Miinzer, on the other hand, advances the hypothesis that the initial 
necrosis |nay result from embolism with giant cells from the placenta. 

The.pancreas is found enlarged, and the interlobular tissue infiltrated 
with blood, and perhaps with clots. /The relation-of., gaLL-stonae to the con¬ 
dition has been demonstrated in a recent case (Opie))£ A small calculus had 
lodged in the diverticulum of Vater, closing its duodenal orifice and converting 
the common bile duct and the duct of Wirsung into a closed channel. Bile 
finding-its- way-in to the pancreas had caused hannorrhagic inflammation. In¬ 
jection of bile into the pancreatic ducts of dogs reproduces the lesion. The 
gland cells have undergone more or less wide-spread necrosis, and at the mar¬ 
gin of the necrotic areas are accumulations of inflammatory products, red 
blood-corpuscles, polynuclear leucocytes, and fibrin. There can he seen about 
the lobules and upon the omentum and mesentery opaque white specks, the 
fat necroses of Balser. 7 

Symptoms. —One of the most characteristic features is tho suddenness of 
the onset, usually with violent colicky pain in the upper part of the abdomen. 
^Nausea and (, vomiting follow, with s collapse symptoms, more or less severe 
according to the intensity of the attack. «The abdomen becomes swollen and 
tense and there is constipation. /• The temperature at first may be low; sub¬ 
sequently fever sets in, sometimes initiated by a chill. There may be early 
’ delirium. Collapse symptoms supervene, and death occurs usually from the 
second to the fourth day, or even earlier. The swelling and infiltration in the 
region of the pancreas necessarily involve the cceliac plexus, and the stretch¬ 
ing of the nerves may account for the agonizing pain and the sudden col¬ 
lapse. In a case which I have reported the semilunar ganglia-were swollen, 
the nerve-cells indistinct, and there was an interstitial infiltration of round 
cells. The Pacinian corpuscles in the neighborhood of the pancreas were enor¬ 
mously swollen and oedematous. 

Deep pressure on the upper part of the abdomen may give evidence of 
circumscribed resistance. 

Diagnosis.— T i)t 0 ° fl ' r '‘‘ 1 tnitn perforating peirit^ ; tir ; ° usu¬ 

ally suspected. Now that the condition has become better known the diagno¬ 
sis infra vitam has been made. “ Acute pancreatitis is to he suspected when 
a previously healthy person or a sufferer from occasional attacks of indigts- 
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tion is suddenly seized with a violent pain in the epigastrium followed by votu 
iting and collapse, and in the course of twenty-four hours by a cireumscribec 
epigastric swelling, tympanitic or resistant, with slight elevation of tempera¬ 
ture. Circumscribed tenderness in the course of the pancreas and tender spotf 
throughout the abdomen are valuable diagnostic signs ” (Fitz). An intorost- 
ing^case admitted to the Johns Hopkins Hospital illustrates ti common mis¬ 
take. (The young man had had symptoms of oils true tion of the bowels for 
three or four days. The abdomen was distended, tender, and very painful. 

. I.saw him on admission, agreed in the diagnosis of probable obstruction, and 
ordered him to be transferred at once to the o|>eraling-room. Hoisted found 
no evidence of obstruction, but in the region of the pancreas and at the root 
of the mesentery there was a dense, thick, indurated mass, and there were areas 
of fat-necrosis in both mesentery nnd omentum. Oddly enough this patient 
returned four years afterward with another attack, but lie refused to lie oper¬ 
ated upon and was taken awav by his friends. 

(6) Acute Suppurative Pancreatitis—Pancreatio Abscess. —Pits, in his 
monograph in 1889, reported 22 cases. To this list Kiirte has added 21. Of 
the cases, 32 were in males. 

Etiology.— The etiology in a majority of eases is doubtful.; Dyspeptic dis¬ 
turbances and.truuma have preceded the onset in some instances. In 2-1 cases 
there was a single abscess; in 14 there were numerous small abscesses. In other 
instances there was a diffuse purulent infiltration. Some of the sequels are 
,peri-pancreatic abscess,.-perforation into the stomach,-the duodenum, or tho 
peritomeum, anck thrombosis of the portal vein. 

Symptoms. —The symptoms of suppurative pancreatitis are not always well 
defined. In one case in my wards Thayer made a correct diagnosis. Tho 
patient, aged thirty-four, had had occasional attacks of severe pain and vomit¬ 
ing. This was followed by fever and delirium. A deep-seated mass was felt 
in tho median line just above tho umbilicus. Finney ojierated and found dis¬ 
seminated fat-necrosis and a deep-seated abscess with necrotic pancreatic tis¬ 
sue. The patient recovered. The course of the suppurative form is much 
more chronic. Icterus, fatty diarrhoea, and sugar in the urine have been met 
with in some cases. The presence of a tumor mass in the epigastrium is ot 
the greatest moment. 

(c) Gangrenous Pancreatitis. —Complete necrosis of the gland, or part of 
it, may follow either haemorrhage or-hannorrhagic inflammation, and in excep¬ 
tional cases may occur after? suppurative infiltration or,after injury or the 
^perforation of an ulcer of the stomach. In Fitz’s monograph 15 cases uro 
reported. Korte has increased this number to 40. Symptoms of hemorrhagic 
pancreatitis may precede or be associated with it. Death usually follows in 
from ten to twenty days, with symptoms of collapse. 

Anatomically the pancreas may present a dry necrotic appearance, but as 
a rule the organ is converted into a dark slaty-colored mass lying nearly free 
'n the omental cavity or attached by a few shreds. In other instances the 
totally or partially sequestrated organ may lie in a large abscess cavity, form¬ 
ing a palpable tumor in the epigastric region. In two eases, reported by Chiari, 
the necrotic pancreas was discharged per rectum, with recovery. 

Halation of Fat-necrosis to Pancreatic Disease. —In connection with all 
^°t®!_pf Jjgmcreatic disease small yellowish areas, to which Balser first directed 
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attention, may be found'in the interlobular pancreatic tissne^in,.the .mesen¬ 
tery* in the omentum,<|in the abdominal fatty tissue generally, and occasiou- 
aUyrin.the pericardial andmubcutaneous fat. It is stated that they may be 
present without disease of the gland, but this is doubtful. They are most fre¬ 
quent in the haemorrhagic and necrotic forms of pancreatitis, less common 
in the suppurative. In the pancreas the lobules are seen to be separated^ & 
dead-white necrotic tissue, which gives a remarkable appearance to the section. 
In the abdominal fat the areas are usually not larger than a pin’s head; they 
at once attract attention, and may be mistaken, on superficial examination, for 
miliary tubercles or neoplasms. They may be larger; instances have been re¬ 
ported in which they were the size of a hen’s egg. On section they have a soft, 
tallowy consistence. E. LangerhanB has shown that this substance is a com¬ 
bination of lime with certain fatty acids. They may be crusted with limp, 
and in a man, aged eighty, who di e d of Bright’s disease, I found the lobules 
of the pancreas entirely isolated by areas of fat-necrosis with extensive depo¬ 
sition of lime salts. There is no necessary etiological relation between disease 
of the pancreas and disseminated fat-necroses of the abdomen at the time 
the latter are discovered. They have been found accidentally in laparotomy 
for ovarian tumor and in instances in which tho pancreas has been normal. 
They may be present in thin persons or in association with gall-stones. Bacil¬ 
lus coli was present in two instances, with diphtheritic colitis, examined by 
Welch, though in most cases tho areas of necrosis are sterile. > Langcrhans 
produced fat-necrosis by injecting extract of pancreas into the peri-renal 
fatty tissue of a dog; and Hildebrand and Dettmcr have shown experimentally 
that the fatnecroses are caused by certain constituents of the pancreatic 
juice, but not by trypsin. 3 Flexner has demonstrated by chemical tests 
the existence of the fat-splitting ferment in peritoneal fat-necroses in 
recent human and experimental cases. The ferment (steapsin) disappears 
after five or six days in experimental necroses, and can not be demonstrated 
in the lime-incrustcd human ones. If H. I T. Williams has produced similar 
lesions in tho subcutaneous fat by inserting bits of sterile pancreas beneath 
the skin.i'Ey ligating the pancreatic ducts of cats Opie produced at the end of 
several weeks necrosis of almost the entire abdominal fat, together with foci 
in the subcutaneous tissue and in the pericardium. £ Flexner has produced acute 
haemorrhagic pancreatitis by injecting artificial gastric juice into the duct of 
Wirsung. ; Qpie has recently made the interesting observation that haemor¬ 
rhagic pancreatitis and fat-necrosis may be produced by injecting bile into the 
pancreatic duct of dogs, and has also shown that the penetration of bile into 
the pancreas may be the cause of these conditions in human cases. 

It is well for surgeons to remember that in two cases at least the most 
serious symptoms of acute pancreatic disease have been found in association 
only with wide-spread fat-necrosis of the gland. In a base reported by Stock- 
ton and Williams a man, on his return journey from Europe, was seized with 
vomiting and pain, without fever, but with a very small pulse. The patient 
died soon after his arrival in America. The post mortem showed a pancreas 
18 cm. long, at first sight normal, but on section most extensive bitty infiltra¬ 
tion with fat-necrosis was demonstrable. 



IV. CHRONIC PANCREATITIS. 

Anatomically there arc two forms (a) interlobular, including that cauw 
hy_occ1naion-of the duct, and (6) interacinar, a more diffuse process invadii 
''the islands of Langerhans, which are spared in the other fonms. It is foun 
sTa common condition, if microscopical examination is made. Tlie organ 
enlarged and hard and the lobules stand out clearly. So hard may the glan 
be that surgeons have frequently mistaken the enlarged and firm head for 
new growth. In the later stages the gland may be shrunken and cirrhoti 
Pancreatic calculi, i-gall-stones^ infections of the duct (catarrhal by exter 
sion from the duodenum) are the common causes; a very typical form occur 
in hasmochromatosis. The symptoms arc not very well defined. Many c 
the most characteristic specimens have been met with accidentally. When du 
to calculi and infection of the ducts there are'pin,vdyspepsia,\fatty stools 
jaundice, at-"times fever, and loss of weight. The jaundice may be due t 
compression of the head of the common bile-duet where it passes through thi 
gland. /Progressive wasting,rtho, urinary reactions (Oammidgc’s in practise! 
hands)f and jaundice are the most important diagnostic features, but at bes 
there is a good deal of uncertainty. It is quite possible, as Mayo Robson sug 
gests, that many instances of so-called catarrhal jaundice arc due to pressurt 
on the common duct by the swollen pancreatic tissue. Prom a surgical stand¬ 
point jaundice is a most important symptom and was present in every one oi 
the 18 cases selected to illustrate the clinical course, etc., in Mayo Robson and 
Cammidge’s work on the Pancreas. Drainage of the duets and removal of 
the Btones are advised. 


V. PANCREATIC CYSTS. 

Of 121 cases operated upon by surgeons 60 were in males and 66 it 
females; in 5 the sex was not given (Korte). Sixty-six of the cases occurred 
in the fourth decade. T. C. Railton’s case (which is not in Korte’s series), 
an infant aged six months, and Shattuck’s case in a child of thirteen and a 
half months, are the youngest in the literature. According to the origin 
Korte recognizes three varieties. 

(1) Traumatic Cases.—In this list of 33 cases 30 were in men and only 
3 in women. / Blows on the abdomen or.- constantly repeated pressure are the 
most common forms of trauma. One case followed severe massage. Usually 
with the onset there are inflammatory symptoms, pain, and vomiting, some¬ 
times suggestive of peritonitis. The contents of the cyst arc usually bloody, 
though in 13 of the traumatic cases it was clear or yellowish. 

(2) Cysts following Inflammatory Conditions.—In 51 cases the trouble 
began gradually after attacks of dyspepsia with colic, simulating somewhat 
that of gall-stones. Occasionally the attack set in with very severe symptoms, 
suggestive of obstruction, of the bowel. In this group thetumorappearedm 
19 cases sopn after the-onset of the pain; in others it was delayed for a period 
of from a few weeks to two or three years. McPhedran has reported a re¬ 
markable instance in which the tumor appeared in the epigastrium with signs 
of severe inflamma tion. It was opened and drained and believed to be a 
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hydrops of the lesser peritoneal cavity. Three months later a second cyst 
developed, which appeared to spring directly from the pancreas. 

(3) Cysts without any Inflammatory or Traumatio Etiology. —Of 33 cases 
in this group 26 were in women. A remarkable feature is the prolonged.,period 
ofjheir.exis fence—in one ease for forty-seven years, in one for between, six¬ 
teen and twenty years, in others for sixteen, nine, and eight years, in the major¬ 
ity for from two to four years. 

Morbid Anatomy. —Anatomically Korte recognizes (1) retention cysts- due 
to plugging of the main duct; (2) proliferation cysts of the pancreatic tissue— 
the cysto-adenoma; (3) retention cysts arising from the alveoli of the.gland 
and of the smaller ducts, which become cut off and dilate in consequence of 
chronic interstitial pancreatitis; (4) pseudo-cysts following inflammatory or 
traumatic affections of the pancreas, usually the result of injury, causing haem¬ 
orrhage and hydrops of the lesser peritonamm. 

Situation. —In its growth the cyst may (1) be in the lesser peritonaeum, 
push the stomach upward, and reach the abdominal wall between the stomach 
and the transverse colon; (2) more rarely the cyst appears above the lesser 
curvature and pushes the stomach downward; in both of these cases the situ¬ 
ation of the tumor is high in the abdomen, but (3) it may develop between 
the leaves of the transverse meso-colon and lie below both the colon and the 
stomach. The relation of these two organs to the tumor is variable, but in 
the majority of cases the stomach lies above and the transverse colon below the 
cyst. Occasionally, too, as in T. C. Railton’s case, the cyst may arise in the 
tail of the pancreas and project far over in the left hypochondrium in the 
position of the spleen or of a renal tumor. 

General Symptoms. —Apart from the features of onset already referred 
to, the patient may complain of no trouble whatever, particularly in the very 
chronic cases, unless the cyst reaches a very largo size. Painful colicky attacks, 
with nausea and vomiting and progressive enlargement of the abdomen, have 
frequently been noted, Patty diarrhoea from disturbance of the function of 
the pancreas is rare. Sugar in the urine has been present in a number of 
cases. ; Increased secretion of the saliva, the so-called pancreatic salivation, 
is also rare. Pressure of the cyst may sometimes cause jaundice, and in rare 
instances dyspnoea. Very marked loss of flesh has been present in a number 
of cases. A remarkable feature often noticed has been the transitory disap¬ 
pearance of the cyst. In one of Halsted’s cases the girth of the abdomen de¬ 
creased from 43 to 31 inches in ten days with profuse diarrhoea. Sometimes 
the disappearance has followed blows. 

Diagnosis. —The cyst occupies the upper abdomen, usually forming a 
semicircular bulging in the median line, rarely to either side. In 16 cases 
Korte states that the chief projection was below the navel. In one case oper¬ 
ated upon by Halsted the tumor occupied the greater part of the abdomen 
The cyst is immobile, respiration having little or no influence on it. As already 
mentioned, the stomach, as a rule, lies above it and the colon below. 

In a majority of the cases the fluid is of a reddish or dark-brown color, 
and contains blood or blood coloring matter, cell detritus, fat granules, and 
sometimes cholesterin. The consistence of the fluid is usually mucoid, rarely 
thin. The reaction is alkaline, the specific gravity from ,1.010 to 1.020. In 
22 cases Korte states that the fluid was.not haemorrhagic. 
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The existence of ferments is important. Tn 51 cases they were prese 
in the fluid or in the material from the fistula. In 20 cases only one ferine 
was present, in 20 cases two, and in 14 cases all three of the pancreatic f< 
mentis were found. In view of the wide occurrence of diastatic and fi 
emulsifying ferments in various exudates, the most important and only pa 
tive sign in the diagnosis of the pancreatic secretion is the digestion of fibr 
and albumin. 

OfiMtm -—Of 160 cases of operation there were 150 recoveries. Tneisu 
and drainage was the operation performed in IMS eases, in 15 excision w 
performed. 


VI. TUMORS OF THE PANCREAS. 

Of new growths in the organ carcinoma is the most frequent. Sarcomi 
adenoma, and lymphoma are rare. 

Frequency. —At the General Hospital in Vienna in 18,069 autopsies thei 
were 22 cases of cancer of the pancreas (Biach). In 11.472 post mortems t 
Milan, Segxe found 132 tumors of the pancreas, 127 of which were care! 
nomata, 2 sarcomata, 2 cysts, and 1 syphiloma. In 6,000 autopsies at Guy’ 
Hospital there were only 20 eases of primary malignant disease of the orgai 
(Halo White). In the first 1,500 autopsies at the Johns Hopkins Itospita 
there were 6 cases of adeno-carcinoma, and 1 doubtful case in which the exac 
origin could not be stated. There were 8 eases of secondary malignant diseasi 
of the pancreas. The head of the gland is most commonly involved, but the 
disease may be limited to the body or to the tail. The majority of the patient) 
are in the middle period of life. 

Symptoms. —The diagnosis is not often possible. The following are th< 
most important and suggestive features: (a) Epigastric pains, often occur 
ring in paroxysms. (6) Jaundice, due to pressure of the tumor in the heat 
of the pancreas on the bile-duet. The jaundice is intense and permanent, am 
associated with dilatation of the gall-bladder, which may reach a very large 
size, (c) The presence of a tumor in the epigastrium. This is very variable 
In 137 cases Da Costa found the tumor present in only 13. Palpation undei 
antesthesia with the stomach empty would probably give a very much largei 
percentage. As the tumor rests directly upon the aorta there is usually a 
marked degree of pulsation, sometimes with a bruit. There rnay be pressure 
on the portal vein, causing thrombosis and its usual sequels, (d) Symptoms 
due to loss of function of the pancreas are less important. Fatty dinrrluea is 
not very often present. In consequence of the absence of bile the stools are 
usually very clay-colored and greasy. Diabetes also is not common. («) A 
very rapid wasting and cachexia. Of other symptoms nausea and vomiting 
are common. In some instances the pylorus is compressed and there is great 
dilatation of the stomach. In a few cases there has been profuse salivation. 

The points of greatest importance in the diagnosis are the intense and 
permanent jaundice, with dilatation of the gall-bladder, rapid emaciation, 
and the presence of a tumor in the epigastric region. Of less importance are 
features pointing to disturbance of the function of the gland. 

Of other new growths sarcoma and lymphoma have been occasionally 
found. Miliary tubercle is not very uncommon in the gland. Syphilis may 
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occur as rather a chronic interstitial inflammation, or in the form of gummata. 

The outlook in tumors of the pancreas is, as a rule, hopeless. However, 
of 10 cases operated upon of late years, 6 recovered (Korte). 

VXL PANCREATIC CALCULI. 

Pancreatic lithiasis is comparatively rare. In 1883 George W. Johnston 
collected 35 cases in the literature. In 1,500 autopsies at the Johns Hopkins-' 
Hospital there were 2 cases. 

The stones are usually numerous, either round in shape or rough, spinous 
and coral-like. The color is opaque white. They are composed chiefly of car¬ 
bonate of lime. The effects of the stones are: (1) A chronic interstitial in¬ 
flammation of the gland substance with dilatation of the duct; sometimes there 
is cystic dilatation of the gland; (2) acute inflammation with suppuration; 
(3) the irritation of the stones, as. in thegaDFbTadder, may. lead tO earcinoma. 

Symptoms. —The cases are not often diagnosed. Pains in the epigastrium, 
often very severe, but not characteristic; the signs of pancreatic insufficiency 
already described, and the X-rays, which show the pancreatic but not the 
biliary concretions, are suggestive features. An analysis of the calculi passed 
with the stools may alone serve to distinguish a case from one of gall-stones. 
Operation has been performed in five or six cases. In Mayo Robson’s case 
the stones were removed from the duct of Wirsung. 


J. DISEASES OF THE PERITON iETJM. 

I. ACUTE GENERAL PERITONITIS. 

Definition. —Acute inflammation of the peritonaeum. 

Etiology. —The condition may be primary or secondary. 

(а) Pbimaby, Idiopathic Pekitonitis. —Considering how frequently the 
pleura and pericardium are primarily inflamed the rarity of idiopathic in¬ 
flammation of the peritonaeum is somewhat remarkable. * It may follow cold or 
exposure and is then known as rheumatic peritonitis. No instance of the kind 
has come under my notice. IniBright’s disease,'- gout and} arterio-sclerosis 
acute peritonitis may occur as a terminal event. Of n>2 cases of peritonitis 
which came to autopsy at the Johns Hopkins Hospital, 12 were of this form. 
In these there was some pre-existing chronic disease (Flexner). 

(б) Sjjcondaby pekitonitis is due to extension of inflammation from, or 
perforation of one of the organs covered by the peritonaeum. Peritonitis from 
extension may follow inflammation of the stomach or intestines, extensive 
ulceration in these parts, cancer, acute suppurative inflammations of the spleen, 
liver, pancreas, retroperitoneal tissues, and the pelvic viscera. 

Perforative peritonitis is the most common, following external wounds, 
perforation of ulcer of the stomach or bowels, perforation of the gall-bladder, 
abscess of. the liver, spleen, or kidneys. Two important causes are appendi¬ 
citis and suppurating inflammation about the Fallopian tubes and ovaries. 
There are instances in which peritonitis has followed rupture of an appar¬ 
ently normal Graafian follicle. 
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■ Of the above 102 cases, 56 originated in an extension from some disease 
abdotninal viscus. The remaining 34 followed surgical operations upon tl 
peritonaeum or the contained organs. 

^ The peritonitis of septicaemia and py.emia is almost invariably the resu 
of a local process. An exceedingly acute form of peritonitis may be caused t 
I®development of tubercles on the membrane. 

^ Morbid Anatomy. —In recent cases, on opening the abdomen the intei 
oils are distended and glued together by lymph, and (he peritonamr 
its a patchy, sometimes a uniform injection. The exudation may lie 
(i)* Fibrinous, with little or no fluid, except a few pockets of clear serui 
jetween the coils, (b) Sero-fibrinous. The coils are covered with lympl 
md there is in addition a large amount of a yellowish, sero-librinous fluid 
[n instances in which the stomach or intestine is perforated this may bo mixa 
vith food or fasces, (c) Purulent, in which the exudate is either thin an< 
jreenish-yellow in color, or opaque white and creamy, (tl) Putrid. Occa 
ionally in puerperal and perforative peritonitis, particularly when the lattei 
ias been caused by cancer, the exudate is thin, grayish-green in color, anc 
ias a gangrenous odor, (r) 1 hemorrhagic. This is sometimes found as nr 
dmixture in cases of acute peritonitis following wounds, and occurs in tilt 
aneeron s and tub ercul ous forms. (/) A rare form occurs in which the injec¬ 
tion is present, but almost all signs of exudation are wanting. Close inspection 
may be necessary to detect a slight dulling of the serous surfaces. 

The amount of the elfusion varies from half a litre to 20 or 30 litres. 
There are probably essential differences between the various kinds of peri¬ 
tonitis. 

Bacteriology of Acute Peritonitis. —Much work has lieen done lately upon 
the subject. Flcxner has analyzed 102 cases of peritonitis, in which bacterio¬ 
logical studies wore made, which came to autopsy in the .lolnis Hopkins Hos¬ 
pital. He makes three classes. The first class embraces the primary or idio¬ 
pathic form, of which 12 cases were found. These were with one exception 
mono-infections. The prevailing micro-organism was the streptococcus pyog¬ 
enes (five times), the remaining ones being the staphylococcus aureus, micro¬ 
coccus lanceolatus, bacillus proteus, pyocyancus, eoli communis, and the in¬ 
fluenza bacillus. The second class followed operations upon the pcritonieum, 
excepting operations upon the intestine. The majority of these cases were 
examples of wound infection. They were 33 in number. In 25 of these mono¬ 
infections, in 8 mixed infections existed. The prevailing micro-organism was 
the staphylococcus aureus, which was present alone in 12 and combined in 2 
cases. The streptococcus occurred 5 times uncombined and 4 times com¬ 
bined. The .bacillus coli was found 5 times in all, being unassociated in 3 
cases. Other organisms found were the micrococcus lanceolatus, staphylococcus 
albns, bacillus pyocyancus, and airogenes capsulatus. The remaining 56 cases, 
forming theJhird.class, were instances of intestinal infection, these com¬ 
prised 23 mono-'and 33 polyinfections. The predominating micro-organism 
was the bacillus coli communis which occurred in 43 cases, 8 limes alone and 
35 in association. The streptococcus was present in 37 eases, lieing alone m 7. 
The staphylococci, pneumococcus, bacillus proteus, pyocyancus, yphosus, an 
arogenes capsulatus occurred in a smaller number of instances. 

Among the micro-organisms thus far found rarely m peritonitis, may 
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mentioned the gonococcus, the anthrax bacillus, the proteus bacillus, and the 
, typhoid bacillus. The gonorrhoeal form arises from salpingitis and may occur 
in children. Welch has found the bacillus coli communis in peritonitis due 
to ulceration of the intestines without perforation. 

Symptoms. —In the perforative and septic cases the onset is marked by 
chilly feelings or; an actual rigor with intense pain in the abdomen. In typhoid 
fever, when the sensorium is benumbed, the onset may not be noticed. The 
pain is general, and is usually intense and aggravated by movements and pres¬ 
sure. A position is taken which relieves the tension of the abdominal mus¬ 
cles, so that the patient lies on the back with the thighs drawn up and the 
shoulders elevated. The greatest pain is usually below the umbilicus, but in 
peritonitis from perforation of the stomach pain may bo referred to the back, 
the chest, or the shoulder. The respiration is superficial—costal in type— 
as it is painful to use the diaphragm. For the same reason the action of 
coughing is restrained, and even the movements necessary for talking arc lim¬ 
ited. In this early stage the sensitiveness may be great and the abdominal 
muscles are often rigidly contracted. If the patient is at perfect rest the pain 
may be very slight, and there are instances in which it is not at all marked, 
and may, indeed, be absent. 

The abdomen gradually becomes distended and tense and is tympanitic on 
percussion. The pulse is rapid, small, and hard, and often has a peculiar wirv 
quality. It ranges from 110 to 150. The temperature may rise rapidly after 
the chill and reach 104° or 105°, but the subsequent elevation is moderate. 
In some very severe cases there may be no fever throughout. The tongue at 
first is white and moist, but subsequently becomes dry and often red and fis¬ 
sured. Vomiting is an early and prominent feature and causes great pain. Thu 
contents of the stomach arc first ejected, then a yellowish and bile-stained 
fluid, and finally a greenish and, in rare instances, a brownish-black liquid with 
slight focal odor. The bowels may be loose at the onset and then constipa¬ 
tion may follow. Frequent micturition may be present, less often retention. 
The urine is usually scanty and high-colored, and contains a large quantity 
of indican. 

The appearance of the patient when these symptoms have fully developed 
is very characteristic. The face is pinched, the eyes are sunken, and the expres¬ 
sion is very anxious. Th<ua?pstant vomiting, of fluids causes a wasted Appear¬ 
ance, and the hands sometimes present the washer-woman’s skin. Except in 
cholera, we see the Hippocratic,fqcics. more frequently.in this than in any 
other" disease—'“ft.. sharp nose,hoi low eyes, collapsed temples; the ears cold, 
contracted, and their lobes turned out; the skin about the forehead being rough, 
distended, and parched; the color, of the whole face being brown, black, livid, 
or lead-colored.” There are one or two additional points about the abdomen. 
(The tympany is usually excessive, owing to the great relaxation of the walls of 
the intestines by inflammation and exudation. Thp splenic dulness may lie 
obliterated, the. diaphragm pushed up, and the apex beat of the heart dislo¬ 
cated to the fourth interspace. The liver dulness may be greatly reduced, or 
may, in the mammary line, be obliterated It has been claimed that tbia. is a 
distincti v e featu re of perforative peritonitis, but on several occasions I have 
been able to demonstrate that the liver dulness in the middle and mammary 
line was obliterated by tympanites alone. In the axillary line, on the other 
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frand, the liver duiness, thougli diminished, may |>ersist. Piu gyiui-porilo mmiin. 
following perforation more certainly obliterates the hepatic duiness. In'such 
cases the fluid effused prodoieauudulness in the lateral regions; hut with gas 
Jn the peritomeum, if the patient is turned on the left side, a clear note is 
EearcTbenaath the seventh and eighth ribs. Acute peritonitis may present a 
flat, rigid abdomen throughout its course. , 

Effusion of fluid—ascites—is usually present except' in some acute rapidly 
fatal cases. The flanks are dull on percussion. The duiness may be movable, 
though this depends altogether upon the degree of adhesions. There may bo 
considerable effusion without either movable duiness or fluctuation. A fric¬ 
tion-rub may be present, as first pointed out by Bright, but it is not nearly so 
common in acute as in chronic peritonitis. 

Course.—The acute diffuse peritonitis usually terminates in death. The 
most intense forms may kill within thirty-six to forty-eight hours; more com¬ 
monly death results in four or five days, or the attack may be prolonged to 
eight or ten days. The pulse becomes irregular, the heart-sounds weak, the 
breathing shallow; there are lividity with pallor, a cold skin with high rectal 
temperature—a group of symptoms indicating profound failure of the vital 
functions for which Gee has revived the old term jifinifijinita. Occasion¬ 
ally death occurs with great suddenness, owing, possibly, to paralysis of tho 


nean. , 

Diagnosis. —In typical cases the severe pain at onset, the distention of the 
abdomen, the tenderness, the fever, the gradual onset of effusion, collapse, 
and the vomiting give a characteristic picture. Careful inquiries should at 
once be made concerning the previous condition, from which a clew can often 
be had as to the starting-point of the trouble. In young adults a considerable 
proportion of all cases depends upon perforating appendicitis, and there may 
be an account of previous attacks of pain in the iliac region, or of constipa¬ 
tion alternating with diarrhoea. In women the most frequent causes are sup¬ 
purative processes in the pelvic viscera, associated with salpingitis, abscesses 
in the broad ligaments, or acute puerperal infection. Perforation of gastric 
ulcer is a more common factor in women than in men. It is not always easy 
to determine the cause. Many cases come under observation for the first time 
with the abdomen distended and tender, and it is impossible to make a satis¬ 
factory examination. In such instances the pelvic organs should be examined 
with the greatest care. In typhoid fever, if the patient is conscious, the sud¬ 
den onset Of pain, the tenderness, rigidity, muscle spasm, and the aggravation 
of the general symptoms indicate what has happened. When the patient is 
in.deep coma, on the other hand, the perforation may lie overlooked. The fol¬ 
lowing conditions arc most apt to lie mistaken for acute peri oni is. 

(a) Acute Entero-colitis.-Mem the pain and distention and the sensitive¬ 
ness on pressure may be marked. The pain is more colicky m character, th . 

diarrhoea is more frequent, and the collapse is more extreme 

(b) The So-called Hysterical Peritonitis.—This has deceived the ve y 
elect, L almost every feature of genuine peritonitis, even the ™ lla P^’ 

be dtnnkted. The onset ms, be sudden, with.«»» p.'» 

tenderness, remlting, disrrho., difflenlt, .» aicturt.on .n'l ihe eb.nde. 

Mo deenbitus. Even the temperature ms, beSereted 

rence of the attack. A case has been reported by Bnstowe in wmen lour 
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attacks occurred within a year, and it was not until special hysterical symp¬ 
toms developed that the true nature^of the trouble was suspected. 

(c) Obstruction of the bowel, as already mentioned, may simulate perito¬ 
nitis, both having pain, vomiting, tympanites, and constipation in common. 
It may for a couple of days really be impossible to make a diagnosis in the 
absence of a satisfactory history. 

(d) Rupture 'of an abdominal aneurism or embolism of the superior mes¬ 
enteric artery may cause symptoms which simulate peritonitis. In the latter, 
sudden onset with sesascupain, the collap s qsy mptoms, frequent-vomiting, and 
great distention-of the abdomen may-be-present. 

(e) I have already referred to the fact that acute htemorrhagic pancre¬ 
atitis may be mistaken for peritonitis. Lastly, a ruptured tubal pregnancy 
may resemble acute peritonitis. 

n. PERITONITIS IN INFANTS. 

Peritonitis may occur in the foetustas a consequence of syphilis, and may 
lead to constriction of the bowel by fibrous adhesions. 

X In the new-born a septic peritonitis may extend from an inflamed cord. 
Distention of the abdomen, slight swelling and redness about the cord, and 
not infrequently jaundice are present. It is an uncommon event, and existed 
in only 4 of 61 infants dying with inflammation off the cord and septicaemia 
(Runge). 

J. During childhood peritonitis arises from causes similar to those affect¬ 
ing the adult.G^Perforative appendicitis is common. 6 Peritonitis following 
blows or kicks on the abdomen occurs more frequently at this period. In 
boys Injury while playing foot-ball may be followed by diffuse peritonitis. A 
rare cause in children is extension, through t.ha diaphragxa(jrom.an-■empyema. 
There are on record instances of peritonitis occurring in several children at 
the same school, and it haafbeen attributed to sewer-gas poisoning. It was in 
investigating an epidemic of this kind at the Wandsworth school, in London, 
that Anstie received the post-mortem wound of which he died. It is to lie 
remembered that peritonitis in children/may follow the gonorrhoeal vulvitis 
so common in infant homes and hospitals. 

m. LOCALIZED PERITONITIS. 

1. 8nhphrcnio Peritonitis. —The general peritonaeum covering the right 
and left lobes of the liver may be involved in antegteosion fEom_the_pleura 
of ..suppurative, - tuberculous, or cancerous processes, ilnu various affections 
of the liver—cancer, abscess, hydatid disease, and in affections of the gall¬ 
bladder—the inflammation may be localized to the peritonaeum covering the 
upper surface of the organ. These forma of localized subphrenic peritonitis 
in the greater sac are not so important in reality as those which occur in the 
leas er peritonuppm . The anatomical relations of this structure are as follows: 
*Tt lies behind and below the stomach, the gastro-hepatic omentum, and the 
Ulterior layer of the great omentum. Its lower limit forms the upper layer 
of the transverse meso-colon. On either side it reaches from the hepatic to 
(he splenic flexure of the colon, and from the foramen of Winslow to the 
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lii l j lB p f the, spleen. Uulucd it covers and i.s I-gi-Hy f r .,„| r f 

thfejUttGISP 8 ' ItWJflfiPT limit is formed by flic frausMuaaJissuie uf flic liver, 
and by that portion of the diaphragm wliicli is covered by the lower layer of the 
right lateral ligament of the liver; the lobiis Spigelii lies bare in the cavity. 
The^foramep of Winslow, through which the lesser communicates with the 
greater peritonaeum, is readily closed by inflammation^ * 

Inflammatory processes, exudates, and luemorrbages may be confined en¬ 
tirely'!# the .lesser peritonaeum. The exudate of tuberculous peritonitis may 
be confined to it. Perforations of certain parts of the stomach, of the duode- 
'num, and of the colon may excite inflammation in it alone; and in various 
affections of the pancreas, particularly trauma and luemorrhage, the effusion 
into the sac has often been confounded with cyst of this organ. “ Pathological 
distention of the lesser peritoneum gives rise to a tumor in the left hypo¬ 
chondriac, epigastric, and umbdical regions of a somewhat characteristic shape*, 
but which appears to vary from time to time in form and size, according lo 
the conditions of the overlying stomach; for when the viseus is full of liquid 
contents it increases the area of the tumor’s dulness, while it makes its out¬ 
lines less definable by palpation, and if the stomach is distended with gas the 
dull area becomes resonant aud apparently the tumor may disappear alto¬ 
gether. The colon always lies below the tumor and never in front of or above 
it, as is the case in kidney enlargement ’’ (Jordan Lloyd). 

Special mention must lie made of the remarkable form of subphrenie 
abscess containing air, which may simulate closely pneumothorax, and hence 
was called by Leyden Fyo-pneumolliorax subphreniem. The affection has 
been thoroughly studied of late years by Heheurlcn, Mason, Mellzer, and I/* 
Dickinson. In 142 out of 110 recorded cases the cause wns known. In a few 
instances, as in one reported by Meltzer, the subphrenie abscess seemed to have 
followed pneumonia. Pyothorax is an occasional cause. By far the most fre¬ 
quent condition is gastric ulcer, which occurred in 80 of the cases. Duodenal 
ulcer was the cause in 6 per cent. In about 10 per cent of the cases the appen¬ 
dix was the starting-point of the abscess. Cancer of the stomach is an occa¬ 
sional cause. Other rare causes are trauma, which was present in one of my 
cases, perforation of an hepatic or a renal abscess, lesions of the spleen, 
abscess, and cysts of the pancreas. 

In a majority of all the cases in which the stomach or duodenum is per¬ 
forated—sometimes, indeed, in the cases following trauma, as in Case S of my 
series—the abscess contains air. 

ThSLgymptoms of subphrenie abscess vary very considerably, depending 
a good deal upon the primary cause. The-onset, as a rule, is abrupt, pariieu- 
larly when due to perforation of a gastric ulcer. There are severe pain, vom¬ 
iting, often of bilious or of bloody material; respiration is embarrassed, owing 
to the involvement of the diaphragm; then the constitutional symptoms occur 
associated with suppuration, chills, irregular fever, and emaciation Subse- 
fluently perforation may take place into the pleura or into tin* nng, wi 1 severe 
cough and abundant purulent expectoration. . , 

The conditions are so obscure that the diagnosis of subphrenie abscess is 
not often made. The perihepatic abscess beneath the arch of the diaphragm, 
whether to the right ot left of the suspensory ligament when it does not contain 
ah - , is almost invariably mistaken for empyema. When a pus collection of 
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any size is in the lesser peritonaeum, the tumor is formed which lias the char¬ 
acters already mentioned in a quotation from Mr. Jordan Lloyd. 

The most remarkable features are those which are superadded when the 
abscess cavity contains air. Here, on the right side, when the abscess is in 
the greater peritonaeum, above the right lobe of the liver, the diaphragm may 
be pushed up to the level of the second or third rib, and the physical signs on 
percussion and auscultation are those of pneumothorax, particularly the tym¬ 
panitic resonance and the movable dulness. The liver is usually greatly de¬ 
pressed and there is bulging on the right side. Still more obscure are the 
cases of air-containing abscesses due to perforation of the Btomach or duode¬ 
num, in which the gas is contained in the lesser peritoneum. Here the dia¬ 
phragm is pushed up and there are signs of pneumothorax on the left side. 
In a large Majority of all the cases which follow perforation of a gastric ulcer 
the effusion lies between the diaphragm above, and the spleen, stomach, and 
the left lobe of the liver below. 

The prognosis in subphrenic abscess is not very hopeful. Of the cases on 
record about 30 per cent only have recovered. 

2. Appendicular. —The most frequent cause in the male of localized peri¬ 
tonitis is inflammation of the appendix vermiformis. The situation varies 
with the position of this extremely variable organ. The adhesion, perforation, 
and intraperitoneal abscess cavity may be within the pelvis, or to the left of 
the median line in the iliac region, in the lower right quadrant of the umbil¬ 
ical region—a not uncommon situation—or, of course, most frequently in the 
right iliac fossa. In the most common situation the localized abscess lies upon 
the psoas muscle, bounded by the caecum on the right and the terminal por¬ 
tion of the ileum and its mesentery in front and to the left. In many of these 
cases the limitation is perfect, and post-mortem records show that complete 
healing may take place with the obliteration of the appendix in a mass of 
firm scar tissue. 

3. Pelvic Peritonitis. —The most frequent cause is inflammation about the 
uterus and Fallopian tubes. Puerperal septicaemia, gonorrhoea, and tubercu¬ 
losis are the usual causes. The tubes are the starting-point in a majority 
of the cases. The fimbriie become adherent and closely matted to the ovary, 
and there is gradually produced a condition of thickening of the parts, in 
which the individual organs are scarcely recognizable. The tubes are dilated 
and filled with cheesy matter or pus, and there may be small abscess cavities 
in the broad ligaments. Rupture of one of these may cause general perito¬ 
nitis, or the membrane may be involved by extension, as in tuberculosis of 
these parts. 

IV. CHRONIC PERITONITIS. 

The following varieties may be recognized; 

(a) Local adhesive peritonitis, a very common 'condition, which occurs 
particularly about the spleen, forming adhesions between the capsule and the 
diaphrag m , about the liver, less frequently about the intestines and mesen¬ 
tery. Points of thickening or puckering on the peritonaeum occur sometimes 
With union of the coils or with fibrous bands. In a majority of such cases the 
condition is met accidentally post mortem. T wo sets of sypiptOT 1 ™ how- 
ever, becapaecLhy. these adhesions. When a fibrous band is attached in such 
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a way as to font) a loop or snare, a coil of intestine may pass through it. Thus, 
uf the 295 eases of intestin al obstruction analyzed by Fifes* <$ were.due to 
this cause. The secondgroup' is less serious and comprises cases with persist¬ 
ent abdominal pain of a colicky character, sometimes rendering life miserable. 

(5) Diffuse Adhesive Peritonitis. —This is a consequence of an acute in¬ 
flammation, either simple or tuberculous. Tito peritonauim is (Alliterated. On 
cutting through the ulidominal wall, the coils of intestines are uniformly 
malted together and can neither lie separated from each other nor can the 
visceral and parietal layers lie distinguished. There may lie’ thickening of the 
layers, and the liver and spleen are usually involved in the adhesions. 

(c) Proliferative Peritonitis. —Apart from cancer and tubercle, which pro¬ 
duce typical lesions of chronic peritonitis, the most characteristic form is that 
which may be described under this heading. The essential anatomical feature 
is great thickening of the peritoneal layers, usually without much adhesion. 
The cases are sometimes seen with sclerosis of the stomach. In one instance 
I found it in connection with a sclerotic condition of the eiccum and the first 


part of the colon. It is not uncommon with cirrhosis of the liver. In the 
inspection of a case of this kind there is usually moderate effusion, more rarely 
extensive ascites. The peritonauim is opaque-white in color, and everywhere 
thickened, often in patches. The omentum is usually rolled and forms a 
thickened mass transversely placed between the stomach and the colon. The 
peritonauim over the stomach, intestines, and mesentery is sometimes greatly 
thickened. The liver and spleen may simply be adherent, or there is a con¬ 
dition of chronic perihepatitis or perisplenitis, so that a layer of firm, almost 
gristly connective tissue of from one-fourth to half an inch in thickness encir¬ 
cles these organs. Usually the volume of the liver is in consequence greatly 
reduced. The gastro-hepatie omentum may be constricted by this new growth 
luiftlhe calibre of the portal vein much narrowed. A serous effusion may lie 
present. On account of the adhesions which form, the peritonauim may be 
divided into three or four different sacs, as is more fully described under the 
tuberculous peritonitis. In these cases the intestines are usually free, though 
the mesentery is greatly shortened. There are instances of chronic peritonitis 
in which the mesentery is so shortened by this proliferative change that the 
intestines form a ball not larger than a cocoa-nut situated in the middle line, 
and after the removal of the exudation can be felt as a solid tumor. The 
intestinal wall is greatly thickened and the mucous membrane of the ileum 
is thrown into folds like the valvulie conniventes. This proliferative perito¬ 
nitis is found frequently in the subjects of chronic alcoholism. In cases of 
long-continued ascites the serous surfaces generally become fhickened and pre¬ 
sent an opaque, dead-white color. This condition is observed especially in 
hepatic cirrhosis, but attends tumors, chronic passive congestion, etc. 

T n- 0 n r„—„ peritonitis a friction may be felt usually m tire 

upp er zone of the abdomen. Polyorrhomenitis, polyserositis, general chronic 
ui%MoSoaif the serous, membranes, Concato’s disease (as the Ita J“ s 
it), may occur with this form as well as in the tuberculous vane y. p® 
cardium and W.h pleurae may be involved. 

In some instances of chronic peritonitis the membrane presen bujm 
ous nodular thickenings, which may be mistaken for tubercles. J. . yu 

has described a case of this sort associated with disseminated growths throng - 
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out the liver which were not cancerous. It has been suggested that some of 
the cases of tuberculous peritonitis cured by operation have been of this 
nature, but histological examination would, as a rule, readily determine be¬ 
tween the conditions. Miura, in Japan, has reported a ease in which these 
nodules contained the ova of a parasite. One case has been reported in which 
the exciting cause was regarded as cholesterin plates, which were contained 
within the granulomatous nodules. 

(d) Chronic Hsemoirhagie--Peritonitis. —Blood-stained effusions in the 
peritonaeum occur'particularly in cancerous and tuberculous disease. There 
is a form of chronic inflammation analogous to the haemorrhagic pachymen¬ 
ingitis of the brain. It was described first by Virchow, and is localized most 
commonly in the pelvis. Layers of new connective tissue form on the surface 
of the peritonaeum with large wide vessels from which haemorrhage occurs. 
This is repeated from time to time with the formation of regular layers of 
haemorrhagic effusion. It is rarely diffuse, more commonly circumscribed. 

V. NEW GROWTHS IN THE PEBTTONJEUM. 

(а) Tuberculous Peritonitis. —This has already been considered. 

(б) Cancer of the Peritonaeum. —Although, as-a rule, secondary to disease 
of the stomach, liver, or pelvic organs, cases of primary cancer have been 
described. It is probable that the so-called primary cancers of the serous 
membranes are endotheliomata and not carcinomata. Secondary malignant 
peritonitis occurs in connection with all forms of cancer. It is usually ehar- 
aotejized by a number of round tumors scattered over the entire peritoneum, 
sometimes small and miliary, at other times large and nodular, with puckered 
centres. The disease most commonly starts from the stomach or the ovaries. 
The omentum is indurated, and, as in tuberculous peritonitis, forms a mass 
which lies transversely across the upper portion of the abdomen. P*i»ary 
malignant disease of the peritomeum is extremely rare. CoUeid-ia-said to 
ha ve occu rred, forming enormous masses, which in one case weighed over 100 
pounds. Cancer of this membrane spreads, either by the detachment of small 
particles which are carried in the lymph currents and by the movements to 
distant parts, or by contact of opposing surfaces. It occurs more.iraqnantly 
in women than in men, and more commonly at the later period of life. 

The diagnosis of cancer of the peritonaeum is easy with a history of a 
local malignant disease; as when it occurs with ovarian tumor or with cancer 
of the pylorus. In cases in which there is no evidence of a primary lesion the 
diagnosis may be doubtful. The clinical picture is usually that of chronic 
ascites with progressive emaciation. There may be no fever. If there is much 
effusion nothing definite can be felt on examination. After tapping, irregular 
nodules or the curled omentum may be felt lying transversely across the upper 
portion of the abdomen. Unfortunately, this tumor upon which so much stre^ 
is laid occurs as frequently in tuberculous peritonitis and may be present m 
a typical manner in the chronic proliferative form, so that in itself it has no 
special diagnostic value. Multiple nodules, if large, indicate cancer, particu¬ 
larly in persons above middle life. Nodular tuberculous peritonitis is most 
frequent in children. The presence about the navel of secondary nodules and 
indurated masses is more common in cancer. Inflammation, suppuration, and 
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^ Mforrh^c . m both; more often in the latter. The histological exuuS 
tiou m cancer may show large multinnclear cells or groups of cells-the 
apOjatingjcell-gTOugs of FouliSr-which arc extremely suggestive. Tlie colloid 
cancer may pr^Ta totally different picture; instead of ascitic fluid, the 
abdomen is occupied by the seuu-sohd gelatinous substance, and is linn, not 
fluctuating. ’ 

And, lastly, there are instances of echinococci in the peritonamm which 
may Simulate cancer very closely. 


VI. ASCITES (Hydro-peritonaeum). 

Definition.— The accumulation of serous fluid in the peritoneal cavity. 

Etiology. (1) Local Causes.—( a) Chronic inflammation of the peri- 
tomeum, either simple, cancerous, or tuberculous, (b) Portal obstruction in 
the terminal branches within the liver, as in cirrhosis and chronic passhe 
congestion, or by compression of the vein in the gastro-hepalie omentum, 
either by proliferative peritonitis, by new growths, or by aneurism. (<■) Throm¬ 
bosis of the portal vein, (d) Tumors of the abdomen. The solid growths 
of the ovaries may cause considerable ascites, which may completely mask the 
true condition. Tlie enlarged spleen in leukannia, less commonly in malaria, 
may be associated with recurring ascites. 

(2) GfiMiauL. Causes.-— -The ascites is part of a general dropsy, the result 
of mechanical effects, as in heart-disease, chronic emphysema, and sclerosis 
of the lung. In cardiac lesions the effusion is sometimes confined to the pori- 
tomeum, in which case it is due to secondary changes in the liver, or it has 
been suggested to be connected with a failure of the suction action of this 
organ, by which the peritonaium is kept dry. Ascites occurs also in the dropsy 
of Bright’s disease, and in hydraimic states of the blood. 

Symptoms. —A gradual uniform enlargement of the abdomen is the char¬ 
acteristic symptom of ascites. The physical signs are usually distinctive, 
(a) Inspection .—According to the amount of fluid the abdomen is protu¬ 
berant and flattened at the sides. With large effusions, the skin is tense and 
may present the line® albicantes. Frequently the navel itself and the parts 
about it are very prominent. In many cases the superficial veins arc enlarged 
and a plexus joining the mammary vessels can be seen. Sometimes it can 
be determined by pressure on these veins that the current is from below upward. 
In some instances, as in thrombosis or obliteration of the portal vein, those 
superficial abdominal vessels may be extensively varicose. About the navel 
m cases of cirrhosis there is occasionally a large bunch of distended veins, the 
so-called caput Medusa;. The heart may be displaced upward. 

(6) Palpat ion .—Fluctuation is obtained by placing the lingers of one 
hand upon one side of the abdomen and by giving a sharp tap on the opposite 
aide with the other hand, when a wave is felt to strike as a definite shock 
against the applied fingers. Even comparatively small quantities of fluid 
nia y give this fluctuation shock. When the abdominal walls are thick or very 
fat, an assistant may place the edge of the hand or a piece of cardboard in 
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front of the abdomen. A different procedure is adopted in palpating for 
the solid organs in case of ascites. Instead of placing the hand flat upon the 
abdomen, as in the ordinary method, the pads of the fingers only, are placed 
lightly upon the skin, and then by a sudden depression of the fingers the fluid 
is displaced and the solid organ or tumor may be felt. By this method of 
“dipping” or displacement, as it is called, the liver may be felt below the 
costal margin, or the spleen, or sometimes solid tumors of the omentum or 
intestine. 

(c) Percussion. —In the dorsal position with a moderate quantity of fluid 
in the peritonaeum the flanks are dull, while the umbilical and epigastric 
regions, into which the intestines float, are tympanitic. This area of clear 
resonance may have an oval outline. Having obtained the lateral limit of the 
dulness on one side, if the patient turns on the opposite side, the fluid gravi¬ 
tates to the dependent part and the uppermost flank is now tympanitic. In 
moderate effusions this movable dulness changes greatly in the different pos¬ 
tures. Small amounts of fluid, probably under a litre, would scarcely give 
movable dulness, as the pelvis and the renal regions hold a considerable quan¬ 
tity. In such cases it is best to place the patient in the knee-elbow position, 
when a dull note will be determined at the most dependent portion. By care¬ 
ful attention to these details mistakes are usually avoided. 

The following are among the conditions which may be mistaken for dropsy: 
Ovarian tumor, in which the sac develops, as a rule, unilaterally, though when 
large" it is centrally placed. The dulness is anterior and the resonance is in 
the flanks, into which the intestines are pushed by the cyst. Examination per 
vaginam may give important indications. In those rare instances in which 
gas develops in the cyst the diagnosis may be very difficult. Succussion has 
been obtained in such cases, A distended bladder may reach abovo the umbil¬ 
icus. In such instances some urine dribbles away, and suspicion of ascites 
or a cyst is occasionally entertained. I once saw a trocar thrust into a dis¬ 
tended bladder, which was supposed to be an ovarian cyst, and it is stated that 
John Hunter tapped a bladder, supposing it to be ascites. Such a mistake 
should be avoided by careful catheterization prior to any operative procedures. 
And lastly, there are large pancreatic or hydatid cysts in the abdomen which 
may simulate ascites. 

Nature of the Ascitic Fluid. —Usually this is a dear serum, light yellow 
in the ascites of aruemia and Bright’s disease, often darker in color in cirrho¬ 
sis of the liver. The specific gravity is low, seldom more than 1,010 or 1.015, 
whereas in the fluid of ovarian cysts or chronic peritonitis the specific gravity 
is over 1.015. It is albuminous and sometimes coagulates spontaneously. 
Dock has called attention to the importance of the study of the cells in the 
exudate. In cancer very characteristic forms, with nuclear figures, may 1* 
found. Haemorrhagic effusion usually occurs in cancer and tuberculosis, and 
occasionally in cirrhosis. I have already referred to the instances of h®m- 
orrhagic effusion in connection with ruptured tubal pregnancy. 

A, chylous, milky exudate is occasionally found. There are, as Quincke 
has pointed out, two distinct varieties, a fatty and a chylous, which may he 
distinguished by the microscope, as in the former there are distinct fat-glob¬ 
ules. These cases have been sometimes connected with peritoneal or mesen¬ 
teric' cancer. In -the, true chylous ascites, the fluid is turbiiaadjailky. 1“ 
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Eo me -t Ft a perforation of tlio thoracic duct has ton 

found, but the condition does not necessarily follow obliteration of the thoracic 
duct. Mud grades of chylous ascites, which arc occasionally found clinically, 
may be due to the fact that the patient upon a milk diet has a permanent 
lipaamia, such as is present in young animals and in diabetics, in whom 
the liquor sanguinis is always fatty. Under such circumstances an exu¬ 
date may contain enough of the molecular base of the chyle to produce turbid¬ 
ity of the fluid. Some of the cases have been associated with filariasis. 

Treatment of the Previous Conditions. —(a) Acute Peritonitis._ ijtcst 

is enjoined upon the patient by the severe pain which follows the slightest 
movement, and he should lie propped in the position which gives him greatest 
relief. ^Whether morphia should be given will depend upon the cause. In 
the pain of appendicitis and of perforation in typhoid fever it is best to use 
1 an ice-bag and withhold the drug. Late in the disease and in hopeless condi¬ 
tions it may be given freely. The opium treatment so strongly advocated by 
the late Alonzo Clark has gone out of vogue. 

V Local applications—the ice-bag, hot turpentine stupes, or cloths wrung 
out of ice-water—may be laid upon the abdomen. 

l’be question of the use of purgatives in peritonitis has of late been warmly 
discussed. Theoretically it appears correct to give salines in concentrated 
form, which cause a rapid and profuse exosmosis of serum from the intestinal 
vessels, relieving the congestion and reducing the tedema, which is one impor¬ 
tant factor in causing the meteorism. It is also urged that the increased peri¬ 
stalsis prevents the formation of adhesions. In reading the reports of these 
successful cases, one is not always convinced, however, that peritonitis actually 
existed. Still, in cases of acute peritonitis due to extension or following oper¬ 
ation or in septic conditions the judgment of many careful men is decidedly 
in favor of the use of salines. The majority of cases of peritonitis which come 
under the care of the physician follow lesions of the abdominal viscera or are 
due to perforation of ulcer of the stomach, the ileum, or the appendix. In 
such cases, particularly in the large group of appendix cases, to give saline 
purgatives is, to say the least, most injudicious treatment. In these instances 
rectal Injections should be employed to relieve the large bowel. No symptom 
in acute peritonitis is more serious than the tympanites, and none is more 
difficult to meet. The use of the long tube and/injections containing turpen- 
. tine may be tried. Drugs by the mouth can not be retained. 

For the vomiting, ice and small quantities of soda water may bo employed. 
The patient should be fed on milk, but if the vomiting is distressing it is best 
not to attempt to give food by the mouth, but to use small nutrient ennmata. 
in all cases it is best to have a surgeon in consultation early in the disease, 
as the question of operation may come up at any moment. In the acute forms 
of tuberculous peritonitis operative measures appear to lie more hopeful, but 
they are not always successful. 

(6) Chronic Peritonitis. —For the cases of chronic proliferative perito¬ 
nitis very little can be done. The treatment is practically that of ascites. In 
ail these forms, when the distention becomes extreme, tapping is indicated. 
r l’he treatment of tuberculous peritonitis has fallen largely into the hands of 
the surgeons, but the results depend on the stage at which the operation is 
performed and the variety of the disease. With ascites the outlook is good; 
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but when there are tuberculous tumors and many adhesions the results are 
not very satisfactory. Maurice Richardson, in a child aged five, with a sus¬ 
pected appendicitis (tumor, etc.), found the symptoms to be due to enlarged 
tuberculous mesenteric glands, which were removed, and the boy remained well 


five years after the operation. 

(c) Ascites. —The treatment depends somewhat on the nature ot the case. 
In cirrhosis early and repeated tapping may give time for the establishment 
of the collateral circulation, and temporary cures have followed this procedure. 

-Permanent drainage with Southey’s tube, incision, and washing out the pen- 
tonaeum have also been practised. ; In the ascites of cardiac and renal disease 
the cathartics arc most satisfactory, particularly the bitartrate of potash, given 
alone or with jalap, and the large doses of salts given an hour before break last 
with as little 'water as possible. These sometimes cause rapid disappearance 
of the effusion, but they are not so successful in ascites as in pleurisy with 
effusion. The stronger cathartics may sometimes be necessary. 4 The ascites 
forming part of the general anasarca of Bright’s disease will receive consider¬ 
ation under another section. 



SECTION VI. 


DISEASES OE THE RESPIRATORY SYSTEM. 


A DISEASES OF THE NOSE. 

I. ACUTE COEYZA 

Acute catarrhal inflammation of the upper air-passages, popularly known 
as a “ catarrh ” or a “ cold/’ is usually an independent affection, but may pre¬ 
cede the development of another disease. 

Etiology. —Prevailing most extensively in the changeable weather of the 
spring and early winter, it may occur in epidemic form, many cases arising 
m a community within a few weeks, outbreaks which are very like, though 
less intense than the epidemic influenza. A special organism, Micrococcus 
catarrhalis, has beeu described. Irritating fumes, such as those of iodine or 
ammonia, also may cause an acute catarrh of the nose. 

Symptoms. —The patient feels indisposed, perhaps chilly, has slight head¬ 
ache, and sneezes frequently. Tn severe cases there are pains in the back and 
limbs. There is usually slight fever, the temperature rising to 101°. The 
pulse is quick, the skin is dry, and there arc all the features of a feverish attack. 
At first the mucous membraue of the nose is swollen, “ stuffed up,” and the 
patient has to breathe through the mouth. A thin, clear, irritating secretion 
flows, and makes the edges of the nostrils sore. The mucous membrane of 
the tear-ducts is swollen, so that the eyes weep and the conjunctivas are in¬ 
jected. The sense of smell and, in part, the sense of taste is lost. With the 
nasal catarrh there is slight soreness of the throat and stiffness of the neck; 
the pharynx looks red and swollen, and sometimes the act of swallowing is 
painful. The larynx also may be involved, and the voice becomes husky or is 
even lost. If the inflammation extends to the Eustachian tubes the hearing 
may be impaired. Tn more severe cases there arc bronchial, irritation and 
cough. Occasionally there is an outbreak of labial or nasal herpes. Usually 
within thirty-six hours the nasal secretion becomes turbid and more profuse, 
the swelling of the mucosa subsides, the patient gradually becomes able to 
breathe through the nostrils, and within four or five days the symptoms dis¬ 
appear, with the exception of the increased discharge from the nose and upper 
pharynx. There are rarely any bad effects from a simple coryza. When the 
attacks are frequently repeated the disease may become chronic. 

The diagnos is is always easy, but caution must be exercised lest the initial 
catarrh of measles or severe influenza should be mistaken for the simple coryza. 
M «W 
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Treatment. —Many eases are so mild that the patients are able to be about 
and to attend to their work. If there are fever and constitutional disturbance, 
the patient should be kept in bed and should take a simple- fever mixture, 
and at night a drink of hot lemonade and a full, dose of Dover’s powder. 
Many persons find great benefit from the Turkish bath. For the distressing 
sense of tightness and pain over the frontal sinuses, cocaine is very useful 
and sometimes gives immediate relief. The 4-per-cent solution may be in¬ 
jected into the nostrils, or cotton-wool soaked in it may be inserted into them. 
Later, the snuff recommended by Ferrier is advantageous, composed, as it is, 
of morphia (gr. ij), bismuth (3 iv), acacia powder (3 ij). This may occasion¬ 
ally be blown or snuffed into the nostrils. The fluid extract of hamamelis, 
“ snuffed ” from the hand every two or three hours, is much better. 

II. AUTUMNAL CATARRH (Hay Fever). 

Definition. —An affection of the upper air-passages, often associated with, 
asthmatic attacks, due to the action of the pollen of certain grasses and plants 
upon a hypersensitive mucous membrane. 

Etiology. —This affection was first described in 1819 by Bostock, who called 
it catarrhus cextivus. Morrill Wyman, of Cambridge, Mass., wrote a mono¬ 
graph on the subject, and described two forms, the “June cold,” or “rose 
cold,” which comes on in the spring, and the autumnal form which, in the 
United States, comes on in August and September, and never persists after a 
severe frost. In the Southern States cases occur all through the year. It is 
more common in America and in Great Britain than on the Continent. The 
disposition to the disease is hereditary. Women are more subject to it than men. 
Young and middle-aged persons are most often attacked. The tendency les¬ 
sens as age advances, though there arc statements to the contrary. Dwellers 
in cities are chiefly attacked. The educated and highly nervous are more sus¬ 
ceptible. The disease affects certain families, and Beard found an hereditary 
factor in 33 per cent of his cases. A morbid sensitiveness of the nasal mucosa 
is present in many cases. 

The disease must be differentiated from nervous coryza (which has been 
induced by suggestion) and from the attacks of irritation of the nasal, con¬ 
junctival, and bronchial mucous membranes excited by the odor of a horse, 
or of the “ harmless necessary cat.” 

Dunbar’s researches have placed the etiology of the disease on a scientific 
basis. He has shown that there is but one cause, the pollen of grasses and 
certain plants. The pollen of about 130 different plants has now been exam¬ 
iner], of which that of 25 grasses and of only 7 other kinds of -plants exert a 
definite action. Tlig^wllen of rye is the most active. Dunbar and his stu¬ 
dents have found that the severity of hay-fever attacks is in direct proportion 
to the quantity of pollen present in the atmosphere. Tn persons predisposed 
to the disease the pollen applied to the conjunctives or nasal mucosa excites 
characteristic attacks. He has isolated a peculiar poison of an albuminous 
nature from the pollen. It is so powerful that .000025 milligrammes excites 
irritation in the conjunctiva of a susceptible subject. This is the amount of 
toxin which corresponds to two or three pollen grains. It is entirely without 
influence on normal persons. In larger doses severer attacks are caused, and, 
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injected subcutaneously, it has been followed by very unpleasant symptoms. 
He has succeeded in obtaining an antitoxin by injecting the poison into ani- 
malsT. It is capable of cutting short attacks of ordinary bay fever. 

"Symptoms, —These are, in a majority of the cases, very like those of ordi¬ 
nal ^ c oryza. There may, however, be much more headache and distress, and 
somepatients become very low-spirited. At the outset, or eve* daily through¬ 
out the attack, sgeezing may be frequent. Cough is a common symptom and 
may be very distressing. Paroxysms of asthma may occur indistinguishable 
from the ordinary bronchial form. The two conditions may indeed alternate, 
the patient having at one time an attack of common hay fever and at another, 
under similar circumstances, an attack of bronchial asthma. 

Treatment. —This may be comprised under four heads: First, remedies 
may be given to improve the stability of the nervous system—suck ns 
arsenic, phosphorus, and strychnia. Secondly* climatic. Dwellers in the 
. cities, of the Atlantic seaboard and of the Central States enjoy complete 
^.immunity in the Adirondacks and White Mountains. As a rule the disease is 
aggravated by residence in agricultural districts. The dry mountain air is 
unquestionably the best; there is no general rule, and there are eases which 
do well at the seaside. Thirdly, the thorough local treatment of the nose, par¬ 
ticularly the destruction of the vessels and sinuses over the sensitive areas. 
F ourthly , the antitoxin treatment of Dunbar in suitable eases gives excellent 
results. Owing to the peculiar nature of the disease and the constant reinfec¬ 
tion of the mucous membranes by pollen on exposure to the outside air, it is 
advised to sleep with the windows dosed and to apply the serum in the morn¬ 
ing before rising both to eyes and nose, and again during the day if the 
slightest irritation is felt in the conjunctiva: or nasal mucous membranes 
(E. A. Glegg). T^eJlgllantin of Dunbar is now “ on the market.” 


m. EPISTAXIS. 

Etiology. —Bleeding from the nose may result from local or constitutional 
conditions. Among lqcgl,causes may be mentioned traumatism, small ulcers, 
picking or scratching the nose, new growths, and the presence of foreign bodies. 
In chronic nasal catarrh bleeding is not infrequent. The blood may come 
from one or both nostrils. The flow may be profuse after an injury. 

Among general conditions with which nose-bleeding is associated, the fol¬ 
lowing are the most important: It occurs in growing children, particularly 
about the age of puberty; more frequently in the .delicate and in the rheumatic 
than in the strong and vigorous. There is a family form in which many mem¬ 
bers in severed generations are affected. There is a chronic recurring epistaxis 
' associated with multiple telangiectasis of the skin and mucous membranes 

(Quarterly Journal of Medicine, Vol. I). . , ,.. 

Epistaxis is a very common event in-persons of so-called plethoric habit. 
It is stated sometimes tcupreeede, or to indicate a liability to, apoplexy, in 
venous engorgement epistaxis is not common and there may be a mos 
grade of cyanosis without its occurrence. It is frequent in 110 losta-hepa 1B- 
I n balloon and m ountain ascensions, in the very rarefied atmosphere, hemor¬ 
rhage from the noselsa common event. In hemophilia the nose ranks rs 
of the mucous membranes from which bleeding arises. It occurs in all forms o 
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rhrnnir nnwatfln in ctejftjc jnifiratiiiaLseghritis, and in . cirrhosis of the l iver. 
It prec edes the onset of certain fevers, more particularly typhoi d, with'which 
it seems associatedin a special manner. Vicapious ppiataxis has been described 
in cases nf guppraggivn of thn Lastly, it is said to be brought on by 

certain psychical impressions, but the observations on this point are not trust¬ 
worthy. The blood in epistaxis results from capillary oozing or diapedesis. 
The mucous membrane is deeply congested and there are often capillary angi¬ 
omata situated usually in the respiratory portion of the nostril mid upon the 
cartilaginous septum. . 

Symptoms.—Slight haemorrhage is not associated with any special fea¬ 
tures. When the bleeding is protracted the patients have the more serious 
manifestations of loss of blood. In the slow dripping which takes place in 
some instances of haemophilia, there may be formed a remarkable blood tumor 
projecting from one nostril and extending even below the mouth. 

Death from ordinary epistaxis is very rare. The more blood is lost, the 
greater is the tendency to clotting with spontaneous cessation of the bleeding. 

Diagnosis.—The diagnosis is usually easy. One point only need be men¬ 
tioned; namely, that bleeding from the posterior nares occasionally occurs dur¬ 
ing sleep and the blood trickles into the pharynx and may be swallowed. If 
vomited, it may be confounded with hsematemesis; or, if coughed up, wiih 
hemoptysis. 

Treatment.—In a majority of the cases the bleeding ceases of itself. Vari¬ 
ous simple measures may be employed, such as h olding the arms, abram the 
%nd r the app lication of ice to the nose, or the injection of cold or hot water 
info the, .nostrils. Astringents, such as zinc, alum, or t annin , may be used; 
and the tincture of the perehloride of iron, diluted with ice-water, may be 
introduced into the nostrils. If the bleeding comes from an ulcerated surface, 
an attempt should be made to apply cteunkacid or the cautery. If the bleed¬ 
ing is at all severe and obstinate, the posterior nares should be plugged. One 
oi the patients with epistaxis and spider angiomata of the skin and mucous 
membranes used a finger of a rubber glove with a small rubber tube and stop¬ 
cock by which he could dilate the glove finger, inserted into the nostril, and 
so effectually control tho bleeding. The inhalation of carbonic-acid gas may be 
tried or a solution of gelatine or of adrenalin injected into the nostril. 

B. DISEASES OF THE LARYNX. 

L ACUTE CATARRHAL LARYNGITIS.. 

This may come on as an independent affection or in association with gen¬ 
eral catarrh of the upper respiratory passages. 

Etiology. — Many cases are due to catching cold-or to nyoynan nf the voice: 
others come on in consequence of the of irritating gases. It may 

occur in the general catarrh a ssoci ated with, influenza and measles. Very severe 
laryngitis is excited by traumatism, either injuries from without or thoJLodg- 
ment of foreign.bodies. It may be caused by the action of very hot liquids 
"*• rnn™'™ ~ T ~ 

Symptoms.—There is a se nse of tick ling referred to the larynx; the cold 
air irritates and, owing to the increased sensibility of the mucous membrane, 
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ft?** may * P ainful - There is a i, aml tho VQiw , ig 

al]a|^d. At first it is simply^HMky, but soon phonation Warned, painful, and 
fWlly mim c e -iuay be completely lost. In adults the respirations am not 
increased m frequency but lyluldren dyspnoea is not uncommon and may 
occur m spasmodic a tacks and become urgent if there is much oedema with 
the inflammatory swelling. 

■The laryngoscope shows a swollen mucous membrane of the larynx par¬ 
ticularly the ary-epiglottidean folds. The vocal cords have lost their smooth 
and shining appearance and are reddened and swollen. Their mobility also 
is greatly impaired, owing to the infiltration of the adjoining mucous'mem¬ 
brane and of the muscles. A slight mucoid exudation covers the parts. The 
constitutional symptoms are not severe. There is rarely much fever, and in 
many cases the patient is not seriously ill. Occasionally eases come on with 
greater intensity, the cough is very distressing, deglutition is painful, and there 
may be urgent dyspnoea. 


Diagnosis.— There is rarely any difficulty in determining tho nature of a 
case if a satisfactory laryngoscopic examination can be made. The severer 
f°rms may simulate oedema of the glottis. When the loss of voice is marked, 
the case may be mistaken for one of nervous aphonia, but the laryngoscope 
would decide the question at once. Much more difficult is the diagnosis of 
acute laryngitis in children, particularly in the \ery young, in whom it is so 
hard to make a proper examination. From ordinary laryngismus it is to be 
distinguished by the presence of fever, the mode of onset, and particularly the 
coryza and the previous symptoms of hoarseness or loss of voice. Membranous 
laryngitis may at first be quite impossible to differentiate, but in a majority 
of cases of this affection there arc patches on tho pharynx and early swelling of 
the cervical glands. The symptoms, too, are much more severe. 

Treatment. —Rest of the larynx should be enjoined, so.far as phonation is 
concerned. In cases of any severity the patient should bo kept in bed. The 
room should be at an even temperature and the air saturated with moisture. 
Early in the disease, if there is much fever, aconite and citrate of potash may 
be given, and for the irritating painful cough a full dose of Dover’s powder 
at night. An ice-bag externally often gives great relief. 


n. CHRONIC LARYNGITIS. 

Etiology. —The cases usually follow repeated acute attacks. Tho most com¬ 
mon causes are overuse of the voice, particularly in persons whose occupation 
necessitates shouting in the open air. The constant inhalation of irritating 
substances, as tobacco-smoke, may also cause it. 

8ymptoms. —The voice is usually hoarse and rough and in severe cases may 
be almost lost. There is usually very little pain; only the unpleasant sense of 
tickling in the larynx, which causes a frequent desire to cough. With the 
laryngoscope the mucous membrane looks swollen, but much less red than in 
tbe acute condition. In association with the granular pharyngitis, the mucous 
glands of the epiglottis and of the ventricles may be involved. 

Treatment.—The nostrils should bo carefully examined, since in some 
instances chronic laryngitis is associated with and even dependent upon ob¬ 
struction to the free passage of air through the nose. Local application must 
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be made directly to the larynx, either with a brush er by means of a spray. 
Among the remedies most recommended are the solutions of nitrate of silver, 
chlorate of potash, perchloride of zinc, and tannic acid. Insufflations of bis- 
muth are sometimes useful. 

Among directions to be given are the avoidance of heated rooms and loud 
speaking, and abstinence from tobacco and alcohol. The throat should not be 
too much muffled, and morning and evening the neek should be sponged with * 
cold water. 


TTT (EDEMATOUS LARYNGITIS. 

Etiology. —(Edema of the glottis, or, more correctly, of the structures 
which form the glottis, a very serious affection, is met with (a) as a rare 
sequence of ordinary acute laryngitis; (6) in chronic diseases of the larynx, 
as syphilis or tubercle; (c) in severe inflammatory diseases like diphtheria, in 
erysipelas of the neck, and in various forms of cellulitis; ( d ) occasionally 
in the acute infectious diseases—scarlet fever, typhus, or typhoid; in Bright’s 
disease, either acute or chronic, there may lie a rapidly developing oedema; 
(e) in angio-neurotic oedema. 

Symptoms.—There is dyspnoea, increasing in intensity, so that within an 
hour or two the condition becomes very critical. There is sometimes marked 
stridor in respiration. The voice becomes husky and disappears. The laryn¬ 
goscope shows enormous swelling of the epiglottis, which can sometimes be 
felt with the Anger or even seen when the tongue is strongly depressed with a 
spatula. The ary-epiglottidean folds are the seat of the chief swelling and 
may almost meet in the middle line. Occasionally the oedema is below the 
true cords. 

The diagnosis is rarely difficult, inasmuch as even without the laryngo¬ 
scope the swollen epiglottis can be seen or felt with the Anger. The condition 
is very fatal. 

Treatment.—An ice-bag should be placed on the larynx, and the patient 
given ice to suck. If the symptoms are urgent, the throat should be sprayed 
with a strong solution of cocaine, and the swollen epiglottis scarifled. If 
relief does not follow, tracheotomy should immediately be performed. The 
high rate of mortality is due to the fact that this operation is as a rule too 
long delayed. 

IV. SPASMODIC LARYNGITIS (LaryngifimuB stridulus). 

Spasm of the glottis is met with in many affections of the larynx, but there 
is a special disease in children which has received the above-mentioned and 
other names. 

Etiology.— A purely nervous affection, without .any inflammatory condi¬ 
tion of ( b e larynx, it occurs* in children between the ages of six months and 
ttage_Jfiprs, and is most commonly seen in connection- with rickets. As 
Escherich has shown, the disease has close relations with tetany and may 
display many of the accessory phenomena of this disease. Often the attack 
eomes-on-when- the child has been crossed _o_r scolded. Mothers sometimes call 
the attacks “ passion flts ” or attacks of “ holding the breath.” It was sup- 
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posed aipn^ tlmi Uioy were associated will, enlargement of (he thymus 

s;zz ££ 

centric or reflex from peripheral irritation. The disease is not so 
common in America as in England. 

Symptoms.-—The attacks may come on either in the night or in the day 
often just as the e n d awakes. There is no cough, no hoarseness, hut the 

r °Tf3teT C n'° Ch . ild Sl . n,gRluS for lTO1,h ' *'-> ^ee gets cou- 

pted, and |en, with a sudden relaxation of the spasm, the air is drawn into 

thejHflgs with a high-pitched crowing sound, which has given to the affection 
the name-of ch.ld-crowmg” Convulsions may occur during an attack or 
there Jnay be carpo-pedal spasms. Death may, but rarely docs, occur during 
; .the attack. With the cyanosis the spasm relaxes and respiration begins The 
attacks may recur with great frequency throughout the day. 

Treatment. The..gums should he carefully examined and, if swollen and 
hot,..ireely lanced. The bowels should he carefully regulated and as these 
children are usually delicate or rickety, nourishing diet and cod-liver oil 
should be given. By far the most satisfactory method of treatment is.thg gold 
sponging. In severe cases, two or three times a day the child should he placed 
in a warm bath, and the back and chest thoroughly sponged for a minute or 
two with cold water. Since learning this practice from Ringer, at the Uni¬ 
versity Hospital, London, I have seen many cases in which it proved success¬ 
ful. It may be employed when the child is in a paroxysm, though if the 
attack is severe and the lividity is great it is much hotter to dash cold water 
into the face. - Sometimes the introduction of the linger far hack into the 
throat will relieve the spasm. 

Spasmodic croup, believed to be a functional spasm of the muscles of the 
larynx, is an affection seen most commonly between the ages of two and five 
years. According to Trousseau’s description, the child goes to bed well, and 
about midnight or in the early morning hours awakes with oppressed breath¬ 
ing, harsh, croupy cough, and perhaps some huskiness of voice. The oppres¬ 
sion and distress for a time are very serious, the face is congested, and there 
are signs of approaching cyanosis. The attack passes olf abruptly, the child 
falls asleep and awakes the next morning feeling perfectly well. Those attacks 
may be repeated for several nights in succession, and usually cause great alarnf 
to the parents. Whether this is entirely a functional spasm is, j think, doubt¬ 
ful- There are instances in which the child is somewhat hoarse throughout 
Hie day, and has slight catarrhal symptoms and a brazen, croupy cough. There 
,s Probably slight catarrhal laryngitis with it. These cases are not infrequently 
mistaken for true croup, and parents are sometimes unnecessarily disturbed 
I'X the serious view which the physician takes of the case. Too often the poor 
rhild, deluged with drugs, is longer in recovering from the treatment than he 
would be from the disease. To allay the spasm a whiff of chloroform may be 
a( lministered, which will in a few moments give relief, or the child may be 
placed in a hot bath. A prompt emetic, such as zinc or wine of ipecac, will 
usually relieve the spasm, and is specially indicated if the child has overloaded 
IIn ' stomach through the day. 
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V. TUBERCULOUS LARYNGITIS. 

Etiology. —Tubercles may arise primarily in the laryngeal mucosa, but in 
the great majority of cases the affection is secondary to pulmonary tubercu¬ 
losis, in which it is met with in a variable proportion of from 18 to 30 per 
eent. Laryngitis may occur veiy early in pulmonary tuberculosis. There 
may bo well-marked involvement of the larynx with signs of very limited; 
trouble at one apex. -These are cases which, in my experience, run a very 
unfavorable course. 

Morbid Anatomy. —The mucosa is at first swollen and presents scattered 
tubercles, which seem to begin in the neighborhood of the blood-vessels. By 
their fusion small tuberculous masses arise, which caseatc and finally ulcerate, 
leaving shallow irregular losses of substance. The ulcers are usually covered 
with a grayish exudation, and there is a general thickening of the mucosa 
about them, which is particularly marked upon the arytenoids. The ulcers 
may erode the true cords and finally destroy them, and passing deeply may 
cause perichondritis with necrosis and occasionally exfoliation of carti¬ 
lages. The disease may extend laterally and involve the pharynx, and down¬ 
ward over the mucous membrane, covering the cricoid cartilage toward the 
oesophagus. Above, it may reach the posterior wall of the pharynx, and in 
rare cases extend to the fauces and tonsils. The epiglottis may be entirely 
destroyed. There are rare instances in which cicatricial changes go on to such 
a degree that stenosis of the larynx is induced. 

Symptoms. —The first indication is slight huskiness of the voice, which 
finally deepens to hoarseness, and in advanced stages there may be complete 
loss of voice. There is something very suggestive in the early hoarseness of 
tuberculous laryngitis. The attention may be directed to the lungs simply by 
the quality of the voice. 

The cough is in part due to involvement of the larynx. Early in the 
disease it is not very troublesome, but when the ulceration is extensive it 
becomes husky and ineffectual. Of the symptoms, none is more aggravating 
than the dysphagia, which is mot with particularly when the epiglottis is 
involved, and when the ulceration has extended to the pharynx. There is no 
more distressing or painful complication in phthisis. In instances in which 
the epiglottis is in great part destroyed, with each attempt to take food there 
are distressing paroxysms of cough, and even of suffocation. 

"'With the laryngoscope there is seen early in the disease a pallor of the 
mucous membrane, which also looks thickened and infiltrated, particularly 
that covering the arytenoid cartilages. The jilcers are very characteristic. 
They are broad and shallow, with gray bases and ill-defined outlines. The 
vocal cords are infiltrated and thickened, and ulceration is very common. 

The diagnosis is rarely difficult, as it is usually associated with well-marked 
pulmonary disease. In case of doubt the secretion from the base of an ulcer 
should be examined for bacilli. 

Treatment. —The voice sh ould, nat-he-used. The ulcers-should be sprayed 
and kept thoroughly cleansed with a sqliitjpji of tannic acid, nitrate ofsiher, 
or s q |n frttfl of sine. Th e insu fflation, three times a day, aLa-powder-of 
f orm wjth mnrphia- after cleansing the ulcers with a spray, re lieves th e p alD 
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in a majority of the cases, ggsaine (4iper-eeujt solution) applied with the 
flfr wtiisfir wil l often enable the patient to swallow his food comfortably. There 
are, however, distressing cases of extensive laryngeal and pharyngeal ulcera¬ 
tion in which even cocaine loses its good effects. When the epiglottis is lost 
,’^0 difficulty in swallowing becomes very great. Wolfcnden states that this 
'ffiay be obviated if the patient hangs his head over the side of the bed and 
sucka milk through a rubber tube from a mug placed on the floor. 


VI. SYPHILITIC LAEYHGITIS. 

Syphilis attacks the larynx with great frequency. It may-result from 
the inherited disease or be a secondary or tertiary manifestation of the ac¬ 
quired form. 

Symptoms.—In secondary syphilis there is occasionally erythema of the 
lawny which may go on to definite catarrh, but has nothing characteristic. 
The process may proceed to the formation of superficial whitish ulcers, usually 
symmetrically placed on the cords or ventricular bands. Mucous patches and 
conddpnata are rarely seen. The symptoms are practically those of slight 
loss of votics with laryngeal irritation, as in the simple catarrhal form. 

'Tfife tertiary laryngeal lesions are numerous and very serious. True gum- 
m ata. v arying in size from the head of a pin to a small nut, arise in the sub¬ 
mucous tissue, most commonly at the base of the epiglottis. They go through 
tho'changes characteristic of these structures and may either break down, pro¬ 
ducing extensive and deep ulceration, or—and this is more characteristic of 
syphilitic laryngitis—in their healing form a fibrous tissue winch shrinks and 
produces stenosis. The ulceration is apt to extend deeply and involve the carti¬ 
lage, inducing necrosis and exfoliation, and even hemorrhage from erosion 
of the arteries. (Edema may suddenly prove fatal. The cicatrices which fol¬ 
low the sclerosis of the gummata or the healing of the ulcers produce grea 
deformity. The epiglottis, for instance, may be tied down to the pharyngeal 
wall or to the epiglottic folds, or even to the tongue; and eventually a stenosis 

results! 'which." may necessitate tracheotomy. * 

The laryngeal symptoms of inherited syphilis have the usual course o 
these lesions and appear either early, within the first five or six months, or 
after puberty; most commonly in the former penod. Of 76 ca8 “> 
Mackenzie found that 63 occurred within the first year. The ffimmatoM * 
tration leads to ulceration, most commonly of the epiglottis “J 
tricles, and the process may extend deeply and involve the cartilage. Cica 

tricial contraction may also occur. 

The diagnosis of syphilis of the larynx is rarely difficult, s.ncc occu 
most commonly in connection with other symptoms o ® *■ j .. ^ 

Treatment.— The administration of constitutional ® ^ 

important, and under mercury and iodide of potassium ■ always 

may rapidly be relieved. The tertiary laryngeal 

serious ^difficult to treat. The deep ulcerationi»ispec d y 

and the ci catr ization may necessitate tracheotomy, or th gratlusi ' 

as practiseaTy Schroetter. 
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. o. DISEASES OF THE BRONCHI 

I. ACTJTE BRONCHITIS. 

Acute catarrhal inflammation of the bronchial mucous membrane is a very 
common disease, rarely serious in healthy adults, but very fatal, ip the did and . 
in the young, owing to associated pulmonary complications. It is bilater al*'. 
and either the larger and medium sized tubes or the smaller bronchi, 

in which case it is known as capillary bronchitis. 

We shall speak only of the former, as the latter is part and pared of 
broncho-pneumonia. 

Etiology.—Acute bronchitis is a common sequel of matching cold, and is 
often no thin g more than the extension downward of an ordinary coryza. It 
occurs most frequently in the changeable weather of early spring and late 
autumn. Its association with cold is well indicated by the popular expression 
“ q pld i>n the chest.” It may prevail as an epidemic apart from influenza, of * 
which it is an important feature. 

Acute bronchitis is associated with many other affections, notably pieagles. 
It is by no means rare at the onset of typhoid fever and malaria. It is present 
also in astjjma and whooping-cough. The subjects of spinal curvature are 
specially liable to the disease. The bronchitis of Blight’s disease, gout, and 
heart-disease is usually a chronic form. It attacks persons of all ages, but 
most frequently the young and the old. There are individuals who have a 
special disposition to bronchial catarrh, and the slightest exposure is apt to 
bring on an attack. Persons who live an out-of-door life are usually less sub¬ 
ject to the disease than those who follow sedentary occupations. 

The affection is probably microbic, though we have as yet no definite evi¬ 
dence upon this point. 

ICorbid Anatomy.—The mucous membrane of the trachea and bronchi is 
reigned, congested, and covereT"with mucus and muco-pus, which may be 
seen oozing from the smaller bronchi, some of which are dilated. The finer 
changes in the mucosa consist in desquamation of the ciliated epithelium, 
sweHing-amLcedema of the submucosa, and infiltration of the tissuowith leu- 
cqpjttoe- The mucous glands are much swollen. 

Symptoms. —The symptoms of an ordinary “ cold ” accompany the onset 
of an acute bronchitis. The coryza extends to the tubes, and may also affect 
theTarynx, producing hoarseness, which in many cases is marked. A chill is 
rare, but there is invariably a sense of oppression, with heaviness and languor 
aad pains in the bones and back. In mild cases there is scarcely any fever, 
but i n sever er iorms the range is from 101°-io 103°. The htohchial-SyWtoms 
set in with a feeling of tightness and rawness beneath the sternum and a 
animation of oppression in the chest. The cough is rough at first, and often 
of a ringing character. It comes on in paroxysms which rack and distress 
the patient extremely. During the severe spells the pain may be very intense 
beneath the sternum and along the attachments of the diaphragm. At firs! 
the cough is dry and the expectoration scanty and viscid, but in a few days 
the secretion becomes muco-purulent and abundant, and finally purulent 
With the loosening of the cough great relief is experienced. The sputum h 
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. ^ ?SIC ^ L ® I81r8 ;- res P irat °iy movements are not greatly increased 
“ unless the fever is high. There arc instances, hS in S 

hrsaitiflg™i*.-3-^pjd and when the smaller tubes are involved there is 
_ On-Palpation the bronchial fremitus may often bo felt. On aus- 
“ the early stage, piping sibilant rales arc everywhere to bo heard 
They are very changeable and appear and disappear with coughing. WUh 

SrJti^thT the bronehlal membranes and the greater abundance of the 
secretion the rftles change and become mucous and bubbling in quality. The 

SS^ “ inCd ^ in 

it a£^ ,e 'T^ T iI ie 1 T rSL 'i 0 H th u di f ase d0pends on the conditinM under which 
it Wises. In healthy adults, by the end of a week the fever subsides and the 

congh loosens In another week or ten days convalescence is fully established. 
In^jnng children the chief risk is in the extension of the process downward. 
In p^asles and whooping-cough, the ordinary bronchial catarrh is very apt to 
descend to the finer tubes, which become dilated and plugged with muco-pus, 
inducing areas of collapse, and finally broncho-pneumonia. This extension 
is indicated by changes in the physical signs. Usually at the base the riles 
are subcrepitant and numerous and there may lie areas of defective resonance 
and of feeble or distant tubular breathing. In the aged and debilitated there 
are similar dangers if the process extends from the larger to the smaller tubes, 
n old age the bronchial mucosa is less capable of expelling the mucus, which 
is more apt to sag to the dependent parts and induce dilatation of the tubes 
with extension of the inflammation to the contiguous air-cells. 

Diagnosis.— The diagnosis of acute bronchitis is rarely difficult. Although 
the mode of onset may be brusque and perhaps simulate!pnauuuujia, yet the 
absence of dulness and blowing breathing, and the general character of the 
bronchial inflammation, render the diagnosis easy. About once a year I see 
a case of ^phmd fever, in which the diagnosis at first has lieen acute bron¬ 
chitis. The complication of-jbroncho-pneumonia is indicated by the greater 
severity, of the symptoms, particularly the dyspnoea, the changed color, and 
the physical signs. 

Treatment. —In mild cases, household measures suffice. The hot foot- 
or the warm bath, a drink of hot lemonade, and a mustard plaster on the 
chfiBt will often give relief. For the dry, racking cough, the symptom most 
complained of by the patient, Dover’s powder is the best remedy. It is a 
popular belief that quinine, in full doses, will check an oncoming cold on the 
chest, but this is doubtful. It is a common custom when persons feel the 
a Pproach of a cold to take a Turkish bath, and though the tightness and 
eppreasion may be relieved by it, there is in a majority of the cases great risk. 
Some of the severest cases of bronchitis which I have seen have followed this 
initial Turkish bath. No doubt, if the person could go to bed directly from 
the bath, its action would be beneficial, but there is great risk of catching 
"cold” in going home from the bath. Relief is obtained from the unpleasant 
^nse of rawness by keeping the air of the room saturated with moisturb, and 
in tills dry" stage the old-fashioned mixture of the wines of antimony and 
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ipecacuanha with, liquor .ammooii acetatis and nitrous ether is useful. If the 
pulse is very rapid, tincture of aconite may be given, particularly in* the case 
of children. For the cough, when dry and irritating, opium should bo freely 
used in the form of Dover’s powder or paregoric. Of course, in the very 
young and the aged care must be exercised in the use of opium, particularly 
if the secretions'are free; but for the distressing, irritative cough, which keeps 
the patient awake, opium in some form gives ihe only relief. As the cough 
loosens and the expectoration is more abundant, the patient becomes more 
comfortable. In this stage it is customary to ply him with expectorants of 
various sorts. Though useful occasionally, they should not bo .given as a 
matter of routine. A mixture of squills, ammonia, and senefa is a favorite 
one with many practitioners at this stage. 

In_the acute bronchitis of children, if the amount of secretion is large 
and difficult to expectorate, or if there is dyspnoea and the color begins to 
get dusky, an emetic (a tablespoonful of ipecac wine) should be given at once 
and repeated if necessary. 


n. CHRONIC BRONCHITIS. 

Etiology. —This affection may follow repeated attacks of acute bronchitis, 
but it is most commonly met with in chronic lung affections, heart-disease, 
aneurism of the aorta, gout, and renal disease. It is frequent in the aged; 
the young rarely are affected. Climate and season have an important influence. 
It is the winter cough of the aged, recurring with regularity as the weather 
gets cold and changeable. Owing to the more uniform heating of the houses, it 
is much less common in Canada and in the United States than in England. 

Horbid Anatomy. —The bronchial mucosa presents a great variety of 
changes, depending somewhat upon the disease with which chronic bronchitis 
is associated. In some cases the mucous membrane is very thin, so that the 
longitudinal bands of elastic tissue stand out prominently. The tubes are 
dilated, the muscular and glandular tissues are atrophied, and the epithelium 
is in great part shed. 

In other instances the mucosa is thickened, granular, and infiltrated. 
There may be ulceration, particularly of the mucous follicles. Bronchial dila¬ 
tations are not uncommon and emphysema is a constant accompaniment. 

Symptom*.-— In the form met with in old men, associated with emphysema, 
gout, or heart-disease, the chief symptoms are as follows: Shortness of breath, 
which may not be noticeable except on exertion. The patients “ptfff and 
blow ” on going up hill or up a flight of stairs. This is due not so much to 
the chronic bronchitis itself as to associated emphysema or even tb cardiac 
weakness. They complain of no pain. The cough is variable, changing with 
the weather and with the season. During the summer they may remain free, 
but each succeeding winter the cough comes on with severity and persists. 
There may be only a spell in the morning, or the chief distress is at night. 
The sputum in chronic bronchitis is very variable. In cases of the so-called 
dry catarrh there is no expectoration. Usually, however, it is abundant, 'muco¬ 
purulent, or distinctly purulent in character. There are instances in which 
the patient coughs up for years a thin fluid sputum. There is rarely fever. 
The general health may and the disease may present no serious fes- 
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*«£$ and the condition m often that winch we sec in emphysema ^ 
p^Jion note is clear or hyperresonant On auscultation, ApiraUon is pro- 
W and wheezy mid rhonchi of various sorts are hoard-some high-phE 
gf ofed^ed.and snoring. Crepitant riles are common S 

Clinical Varieties. The description just given is of the ordinary chronic 

. 0001118 rnu COnDeCti0n With em P h ^ raa heart-disease and 
m many elderiy men. There are certain forms which merit special descrip- 

fa w 18 a / 0rm ° f cnE0NIC bronchitis in women, which comes 

on between the ages of twenty and thirty and may continue indefinitely with¬ 
out serious impairment of the health. In several cases the cough Mlnged 
JS^hSTeiUay. he slight, bronchiectasis. 

(6) BBONcnouEiiasA.—Excessive bronchial secretion is met with under 
several conditions. It must not be mistaken for the profuse expectoration of 
bronchiectasis. The secretion may be very liquid and watery—&ronc/wrr7w» 
sero jt a , a nd ^extr aordinary amount. More commonly, it is purulcnUfcpugh 
and with greenish or yellow-green masses. It may be thick and uniform. 
11m profuse bronchial secretion is usually a manifestation of chronic bron¬ 
chitis and may lead to dilatation of the tubes and ultimately to fetid 
bronchitis. In the young the condition may persist for years withont impair- 
ment of health and without apparently damaging the lungs. 

(c) Putrid Bronchitis.— Fetid expectoration is met with in connection 
with bronchiecfasis, gangrene, abscess, or with decomposition of secretions 
within phthisical cavities and in an empyema which has perforated the 
lung. There are insjtances in which, apart from any of these states, the 
expectoration .has.a fetid character. The sputa are abundant, usually thin, 
> n color, and they separate into an upper fluid layer capped 
with frothy mucus and a thick sediment in which may sometimes be found 
dirty yellow masses the size of peas or beans—the so-called Dittrich’s plugs. 
The affection is very rare apart from the above-mentioned conditions. In 
severe cases it leads to changes in the bronchial walls, pneumonia, and often 
to abscess or gangrene. Metastatic brain absMss has followed putrid bron- 
chitifl in a certain number of cases. 

(df IJBT Catarrh. —The catarrhs sec of Laennec, a not uncommon form, 

18 characterized by paroxysms of coughing of great intensity, with little or 
no expectoration. It is usually met with in elderly persons with emphysema, 
and is one of the most obstinate of all varieties of bronchitis. 

_ ®f®*tment.—Bemaval to a southern latitude may prevent the onset. In 
the ^milder climate of Falmouth, Torquay, and Bournemouth is 
suitable for those who cannot go elsewhere. Egypt, southern France, southern 
California, and Florida furnish winter climates in which the subjects of 
chronic bronchitis live with the greatest comfort. With care chronic bron- 
usatig may prove to be the slight ailment that, as Oliver Wendell Holmes says, 
promotes longevity. 

The first endeavor is to ascertain, if possible, whether there are oqnstita- 
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tional or local affections with which it is associated. In many instances the 
urine is found to be highly acid, perhaps slightly albuminous, pad the arteries 
are stiff. In the form associated with this condition, sometimes called gouty 
bronchitis, the attacks seem related to the defective renal elimination, and to 
this condition the treatment should be first directed. In other instances there 
are heart-disease and emphysema. In the form occurring in old men much 
may be done in the way of prophylaxis. There is no doubt that with prudence 
even in the most changeable winter weather much may bo done to prevent 
the onset of chronic bronchitis. WooUon undergarments should be used and 
especial care should be taken in the spring months not to change them for 
lighter ones before the warm weather is established. 

Cure is seldom affected by medicinal remedies. There are instances in 
which iodide of potassium acts with remarkable benefit, and it should always 
be given a trial in cases of paroxysmal bronchitis of obscure origin. For the 
morning cough, bicarbonate of sodium (gr. xv), chloride of sodium (gr. v), 
spirits of chloroform (lUv) in anise water and taken with an equal amount 
of warm water will be found useful (Fowler). When there is much sense 
of tightness and fulness of the chest, the portable Turkish bath may be tried. 
When the secretion is excessive muriate of ammonia and senega are useful. 
Stimulating expectorants are contraindicated. When the heart is feeble, the 
combination of digitalis and strychnia is very beneficial. Turpentine, the old- 
fashioned remedy so warmly recommended by the Dublin physicians, has in 
many quarters fallen undeservedly into disuse. Preparations of tar, creosote, 
and terebene are sometimes useful. Of other balsamic remedies, sandal-wood, 
the compound tincture of benzoin, copaiba, balsam of Peru or tolu may bo 
used. Inhalations of eucalyptus and of the spray of ipecacuanha wine are 
often very useful. If fetor be present, carbolic acid in the form of spray (10 
to 20 per cent solution) will lessen the odor, or thymol (1 to 1,000), but the 
intratracheal medication is the most efficient. After the larynx is anaesthe¬ 
tized with a 4 per cent cocaine solution, inject with'Suitable syringe about 
two drachms of olive oil, with gr. £ of iodoform, and gr. -J of morphia if there 
is irritating cough. For urgent dyspnoea with cyanosis, bleeding from the 
arm gives most relief. 


m. BRONCHIECTASIS. 


Etiology. —The following excellent classification is given by B artv K ing: 
I. Bronchiolectasisj^^. c 


IL Bronchiectasis 


1. Chronic bronchitis 

2. Broncho-pneumonic 

A. Pure-{ 3. Chronic pneumonic 
4. Pneumonic 
V5. Pleuritio 

B. Tuberculous 


|C. Traumatic 


’1. Aneurism 

2. Tumor 

3. Foreign body 
.4. Syphilis 
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In addition there is a congenital defect which 
chiectasis universalis. 


Orawitz has described as bron- 


Unqueshonably the weaken.ng of the bronchial wall is the most impor¬ 
tant, probably the essential, factor in inducing bronchicctasy, since the wall 
is than not able to resist the pressure of air in severe spells of coughing and 
m straining. In some instances the mere weight of the accumulated secretion 
may be sufficient to distend the terminal tubules, as is seen in compression of a 
bronchus by aneurism. Barty King lays great stress on pleural adherency aa 
a factor in the initial dilatation of the tubes. The disease seems to have 
increased is frequency since the influenza epidemics of the past fifteen years. 
Of six consecutive cases in my wards in the session of 1901-05 from every 
one Boggs isolated the influenza bacillus. 


Morbid Anatomy. Two chief forms of bronchiectasis are recognized—the 

S ncal and thujmililar —which may exist together in the same lung. The 
ion may be general or partial. Universal bronchiectasis is always uni¬ 
lateral. It occurs in rare congenital cases and is occasionally seen as a 
sequence of interstitial pneumonia. The entire bronchial tree is” represented 
by a series of sacculi opening one into the other. 'The walls are smooth and 
possibly without ulceration or erosion except in the dependent parts. The 
lining membrane of the sacculi is usually smooth and glistening. Tho-dila- 
ta li o na .may .iam large cysts immediately beneath the pleura. Intervening 
betweenjthgj^gguli is a dense cirrhotic lung tissue. The partial dilatations— 
the saccular and cylindrical—are common in chronic phthisis, particularly at 
the apex, in chronic pleurisy at the base, and in emphysema. Hero the dila¬ 
tation is more commonly cylindrical, sometimes fusiform. The bronchial 
mucous membrane is much involved and sometimes there is a narrowing of 
the lumen. Occasionally one meets with a single sacculi^bronchiectasy in 
connection with chronic bronchitis or emphysema. Some of these look like 
simple cysts, with smooth walls, without fluid contents. Bronehiolectasis as an 
acute condition may follow the infectious diseases, as in the cases described by 
Sharkey, Carr, and others. The chronic variety is a sequel of bronchitis in 
old subjects. 

TTiatnlnginnlly the bronchi-which are the seat of dilatation show important 
changes. In the largo, smooth dilatations the cylindrical is replaced by a 
P4.YQnefit_epithelium. The muscular layer is stretched, atrophied, and the 
fibres separated; the elastic tissue is also much stretched and separated. In 
the large saccular bronchiectases and in some of the cylindrical forqp, due to 
retained secretions, the lining membrane is ulcerated. The contents of some 
of the larger bronchiectatie cavities are horribly fetid. 

Symptoms. —There are acute cases, usually the bronehiolectasis of children; 
but a recent case in my wards of the broncho-pneumonia form died in six 
weeks from the onset. The bronchi of the lower lobes wore dilated; there 
were areas of broncho-pncumonia and one or two spots of gangrene. The 
patient became hemiplegic, probably from abscess of the brain. In the 
limited dilatations of phthisis, emphysema, 'and chronic bronchitis, the symp¬ 
toms are in great part those of the original disease, and the condition o|f»n 
18 not suspected during life. 

In CTtflpairo saoenlar bronchiectasis the characters of the cough and expec¬ 
toration an distinctive. The_patient will pass, the greater part of the 
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without any cough and thou in a severe paroxysm will bring up a large quan¬ 
tity of sputum. Tfin of my cases showed this symptom. Of- 23 of my cases the 
amount for twenty-four hours was, in 2 less than 100 cc., in 11 from 100-300 
cc., in 2 almost 500 cc., in 7 over 600 cc. In one case with over ohe litre 
per day the cavities found were very small. SometimesichangfurfJ&gjpsi- 
tjg n wil l bring on a violent attack, probably due to the fact that some of the 
secretion 'flows from' tho dilatation to a normal tube. iTho daily spell of 
coughing is usually in the morning. t.T he expectorati on is in many instances 
very characteristic. It k-ffrmri«h nr p Tmriah . hrawn in co lor, fluid, p urulent , 
with a perilliar.add. sometimes jetid, odor. Pl aced in laconical glass* jt.scpu- 
rat p- fl into a thick granular layor hfllnw and a.thin, mucoid intervening layer 
above, which nap ped b y a braymi^,froth. Microscopically it consists of 
pus-corpuscles, often large crystals of fatty acids, which are sometimes in 
enormous numbers over the field and arranged in bunches. Hcematoidin 
crystals are sometimes present. Elastic fibres are seldom found except when 
there is ulceration of the bronchial walls. Tubercle baccilli are not present. 
In some cases, as in 10 of my series, the expectoration is very fetid and has all 
the characters of that described under fetid bronchitis. Nummular expectora¬ 
tion, such as comes from phthisical cavities, is not common. Haemorrhage 
occurred in 14 out of 35 cases analyzed by Fowler, in 17 of my 24 cases, 
slight in 8, and extreme in 3. Abscess of the brain has in a few instances 
followed the bronchiectasis. Rheumatoid affections may occur, and it is one 
of the conditions with which the pulmonary osteo-arthropathy is commonly 
associated. 

Diagnosis.—The diagnosis is not possible in a largo number of the cases. 
In the extensive sacculated forms, unilateral and associated with interstitial 
pneumonia or chronic pleurisy, the diagnosis is easy. There is contraction of 
the side, which in some instances is not at all extreme. TIip rnvprnnim signs 
may be ,chiefly at, the base and may vary according to the condition of the 
Cavity, whether full or empty. There may bo the most exquisite amphoric 
phenomena and loud resonant rfiles. The condition persists for years and is 
not inconsistent with a tolerably active life. The patients frequently show 
signs of marked embarrassment of the pulmonary circulation. There is cya¬ 
nosis on exertion* the finger-tips are clubbed, and the nails incurved. A con¬ 
dition very difficult to distinguish from bronchiectasis is a limited pleural 
cavity communicating with a bronchus. 

treatment.—Medical treatment is not satisfactory, since it is impossible 
to heal the cavities. I have practised the injection of antiseptic fluids in some 
instances with benefit. Intratracheal injections have been very warmly recom¬ 
mended of late. With a suitable syringe a drachm may be injected twice a 
day of the following solution: Menthol 10 parts, guaiacol 2 parte, olive oil 88 
parts. Or better still when the odor is very offensive iodoform in olive oil- 
"fbs creasote vapor bath may be given in a small room. The patient’s eyes 
must be protected with well-fitting goggles, and the nostrils stuffed with 
cotton-wool. A drachm of creasote is poured upon water in a saucer and 
vaporized by placing the saucer over a spirit lamp. At first the vapor is very 
irritating and disagreeable, but the patient gets used to it. The bath should 
be taken at first every other day for fifteen minutes, then gradually increased 
to an hour daily. The fceatment should be continued for three* months. I 
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can recommend it as a most satisfactory method of treatment. In suitable 
of|j(e drainage of the cavities may be attempted, particularly if the patient is in 
fa%; good condition. 1' or the fetid secretion turpentine may be given, or tcre- 
bqhe/and inhalationa used of carbolic acid or thymol. 

IV. BRONCHIAL ASTHMA. 

Asthma is a term which has been applied to various conditions associated 
with dyspnoea—hence the names cardin c and r enal asthm a—but its use should 
be limited to the affection known as bronchial or spasmodic asthma. 

Etiology.—All writers agree that there is in a majority of cases of bron¬ 
chial asthma a strong neuro tic element. Many regard it as a neurosis in which, 
according to one view, spasm of the bronchial muscles, according to the other 
turgescence of the mucosa, results from disturbed innervation, pucumogastric 
or vaso-motor. Of the numerous theories the following arc the most im¬ 
portant: 

(1) That it is duo to spasm of the bronchial muscles, a theory which has 
perhaps the largest number of adherents. The original experiments of 
C. J. B. Williams, upon which it is largely based, have been confirmed by 
Brodio. 

(2) That the attack is due to swelling of the bronchial mucous membrane 
—fljiciiaaary hypersemia (Traube), vaso-motor turgescence (Weber), diffuse 
hypersemic swelling (Clark). 

(3) That in many cases it is a special form of inflammation of the 
smaller bronchioles —ktaacIiwHtis exudativa (Ourschmann). Other theories 
which may be mentioned are that the attack depends on spasm of the dia¬ 
phragm or on reflex spasm of all the inspiratory muscles. 

As already mentioned, the so-called hay fever is an affection which has 
many resemblances to bronchial asthma, with which the attacks may alter¬ 
nate. In the suddenness of. onset and in many of their features these dis¬ 
eases have the same origin and differ only in site, as suggested by Sir Andrew 
Clark and now generally acknowledged by specialists. Making due allowance 
for anatomical differences, if the structural changes occurring in the nasal 
mucous mombrane during an attack of hay fever were to occur also in various 
parts of the bronchial mucosa, their presence there would afford a complete 
and adequate explanation of the facts observed during a paroxysm of bronchial 
asthma (Clark). With this statement I fully agree, but tho observations of 
Curschmann havo directed attention to a feature in asthma which has been 
neglected; namely, that in a majority of the cases it is associated with an 
exudation, such as might bo supposed to come from a turgcscent mucosa and 
which is of a very characteristic and peculiar character. The hypermmia and 
swelling of the mucosa and tho extremely viscid, tenacious mucus explain well 
the hindrance to inspiration and expiration and also the quality of the riles. 
An o edema, of t.hn nngin nm i retir fyp" H ° been described in the hands anti. 
ar ms maifiima(J. S. Billings, Jr.). . 

Some general facts with reference to etiology may lie mentioned. The 
affection sometime^ rime in families, particularly those with irritable and 
unstable nervous systems. The attack may be associated with neuralgia or, 
8s Salter mentions, even alternate with epilepsy. Men are more frequently 
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affected than women. The disease often begins in childhood and sometimes 
lasts until old age. It maytfollow an attack of Whooping-cough. One of its 
most striking peculiarities is the luarresaA extraordinary variety of circum¬ 
stances which at times induce a paroxysm. Among theses lo cal «on<|itinnn 
climate or atmosphere qro most important. A person may be free in the"Sty 
and invariably suffer from aimttack when he goes into the country, or into 
one special part of the country. Such cases are by no means uncommon. 
Brea thin g-the-a»- of~a particular room or a dusty_atmosphere.may fering»on 
an attack. ^ Odors, particularly of flowers and of hay, or emanations from 
animals, asthe horse, dog, or cat, may at once cause an outbreak^4fright or 
violent emotion of any sort .may bring on a paroxysm. 7UJerine end ovarian 
troubles were formerly thought to induce attacks and may do so in rare in¬ 
stances.^ Diet, too, has an important influence, and in persons subject to the 
disease severe paroxysms may be induced by overloading the stomach, or by 
taking certain articles of food. Chronicxases^-which, the attacks recur year 
after year, gradually become associated with emphysema, and every fresh 
“ cold ” induces a paroxysm. ^And lastly, many pases of bronchial asthma-arc 
associated...with affections of the nose, particularly with hypertrophic rhinitis 
-H lW al 

Briefly stated then, bronchial asthma is a neurotic affection, characterized 
by hypersemia and turgescence of the mucosa of the smaller bronchial tubes 
and a peculiar exudate of mucin. The attacks may be due to direct irritation 
of the bronchial mucosa or may be induced reflexly, by irritation of the nasal 
mucosa, and indirectly, too, by reflex influences, from stomach, intestines, or 
genital organs. . i 

Symptomi.-*=Premonitory sensations precede some attacks, such as chill y 
feelings, a sense of tightness in the chest, flatulence, the passage of a large 
quantity of urine, of great depression of spirits. Nocturnal attacks are com¬ 
mon. After a few hours’ sleep, the patient is aroused with a distressing sense 
of want of breath and a feeling of great oppression in the chest. Soon the 
respiratory efforts become violent, all the accessory muscles are brought into 
play, and in a few minutes the patient is in a paroxysm of the most intense 
dyspnoea. The face is pale, the expression anxious, speech is impossible, and 
in spite of the most strenuous inspiratory efforts very little air enters the lungs. 
Expiration is prolonged and also wheezy. The number of respirations, how¬ 
ever, is not much increased./,’The asthmatic fit may last from a few minutes to 
sesacal-hours. 'JVhen sever§, the signs of defective aeration soon appear, the 
face becomes bedewed with sweat, the pulse is small and quick, the extremities 
get cold, and just as the patient seems to be at his worst, the breathingd^gins 
to get .easi er, and often with a paroxysm of coughing relief is obtained. & he 
sinks exhausted to sleep. The relief may be but temporary and a second 
attack may soon come on. In a majority of the cases even in the intervals,be¬ 
tween tfie asthmatic fits the respiration is somewhat embarrassed!! The cough 
is at first vary .tig ht and dry a nd the expectoration is tenacious. Emphysema 
“of the neck may occur during the violent coughing spells.p, TJjjacgB# may 
break ou^ over the whole body during an attack, or, as in one patient, may 
be confined to the Akin of the interscapular regions. 

. The p hY8io*£ s igns during an attack are very characteristic. / Qajaqpac- 
tioft_the thorax loots e nlarg ed, barrebahaped, and is fixed, the amount of 



DISEASES OF THE BRONCHI. 


611 


expansion being altogether disproportionate to the intensity of the inspiratory 
movements. The diaphragm islawered and moves but slightly. Inspiration is 
short and quick, p -rpiratinn pmlnngw l percussion may not reveal any special 
difference, but there is sometimes marked hyperresonance, particularly in 
cases whieh have had repeated attacks. ' 

o, On_auscultation, with inspiration and expfration, there are innumerable 
sibilant anfsonorous rales of all varieties, piping and high-pitched, low-pitched 
and grave. Later in the attack there are moist riiles. 

(. The sputum in bronchial asthma is quite distinctive, unlike that whieh 
occurs in any other affection. Early in the attack it is brought up with great 
d ifficult y and is in the form of rounded gelatinous masses, the so-called 
“ pertes J,r ~ ^ft Though balUike, they can be unfolded and really 

represent moulds in mucus of the smaller tubes. The entire expectoration may 
be made up of these somewhat translucent-looking pellets, floating in a small 
quantity of thin mucus. Some of them are opaque. Often with the naked cyo 
a twisted spiral character can be seen, particularly if the sputum is spread on 
a glass with a black background. Microscopically, many of these pellets have 
a spiral structure, which renders them among the most remarkable bodies met 
with in sputum. It .is not a little curious that they should have been practi¬ 
cally overlooked until described by von Curschmann. Under the microscope 
the spirals are of two forms. In one there is simply a twisted, spirally arranged 
filament of mucin, in which are entangled leucocytes, the majority of which 
are eosinophiles. The twist may be loose or tight. The. second form is much 
more peculiar. In the centre of a tightly coiled skein of mucin fibrils with a 
few scattered cells is a-filament of extraordinary clearness and translucency, 
probably composed of transformed mucin. These spirals are doubtless formed 
in the finer bronchioles and constitute the product of an acute bronchiolitis. 
It is difficult to explain their spiral nature. I do not know of any observa¬ 
tions upon the course of the currents produced by the ciliated epithelium in 
the bronchi, but it is quite possible that their action may be rotatory, in which 
case, particularly when combined with spasm of the bronchial muscles, it is 
possible to conceive that the mucus formed in the tube might be compelled 
to assume a spiral form. Within two or three days the sputum changes entirely 
in character; it becomes muco-purulent and voa Curschmann’s spirals are no 
longer to be found. They occur in all instances of true bronchial asthma in 
the early period of the attack. I have never seen the true spirals either ill 
bronchitis or pneumonia. There are, in addition, in many cases, the pointed, 
octahedral crystals described by Leyden a nd sometimes called asthma crystals. 
They are identical with the crystals f ound in t he semen and jn_th£-MfiixCm 
le nkarinia. At one time they were supposed,T)y their irritating character, to 
induce, the paroxysms. Eosinophiles in the blood are enormously increased 
iOv*i|luna—to 25 or 35 per eent of the leucocytes, or even to 53.6 per cent id 
on* case (J. S. Billings, Jr.). 

Course.—The course of the disease is very variable. In .severe att a cks.the 
paroxysms r ecur for three, or. four n i ght s-or even more, and in the intervals 
and during the day there may be wheezing and cough. Early in thediagsae 
the patient may be f ree in th e p)timing , distress, and 

the attacks may appear at first J» be of a purely narvou&^ti&rgpter. In. the, 
l on^afandliig wiB5 saiohysenia^in^g^jfitaDattly develops, and while the pure 



612 


DISEASES OF THE RESPIRATORY SYSTEM. 


asthmatic fits diminish in frequency the chronic bronchitis and shortness of 
breath become aggravated. ., 

Wo have no knowledge of the morbid anatomy of true asthma. Death dur¬ 
ing the attack is unknown. In long-standing cases the lesions are those of 
chronic bronchitis and emphytema. 

Treatmeni.-*-Thc asthmatroattaek usually demands immediate and prompt 
treatment, and remedies should be administered which experience has shown 
are capable of relieving the condition of the bronchial mucosa. AiasUEbiffs 
of chloroform will produce prompt though temporary relaxation. In su (fluid 
with very severe attacks, resisting all the usual remedies, the treatment by 
chloroform gave immediate and finally permanent reliefs Hypodermic injec¬ 
tions of pilocarpin (gr. &) will sometimes relax the mucosa in the profuse 
sweating. Perles of nitrite of amyl may be broken on the handkerchief or 
from two to five drops of the solution may be placed upon cotton-wool and 
inhaled. Strong stimulants given hot or a dose of spirits of chloroform in hot 
whisky will sometimes induce relaxation. More permanent relief is given by 
the hypndp.rmip injection of morphia or of morphia and cocaine combined. 
Ifl_flbsUnate and repeatedly recurring attacks this has proved a very satisfac¬ 
tory plan, "^he sedative antispasmodics, such as belladonna, henbane, stra¬ 
monium, and lobelia, may be given in solution or used in the form of ciga¬ 
rettes. Nearly all the popular remedies either in this form off i n pastilles 
contain some plant of the order solanacece, with nitrate or chlorate of potash. 
Excellent cigarettes are now manufactured and asthmatics try..variojj& sorts, 
since one $>rm benefits one patient, another form another patient^ Nitre 
paper made with a strong solution of nitrate of potash is very serviceable. 
Filling the room with the fumes of this paper prior to retiring will sometimes 
ward off a nocturnal attack. I have known several patients to whom tobacco 
smoke inhaled was quite os potent as the prepared cigarettes. 

(\ Cauterization of the mucous membrane of the nose has given gTeat relief, 
particularly in cases with swelling and irritation. The..use mL .compressed 
ai^in the pneumatic cabinet is very beneficial; oxygen inhalations may also 
be tried. In preventing the recurrence of the attacks there is no remedy so 
useful as iodide of potassium, which sometimes acts like a specific. From 
10 to 20 grains three times a day is usually sufficient. 

Particular attention should be paid to the diet of asthmatic patients. A 
rae which experience generally compels them to make is to take the heavy 
meals in the early part of the day and not retire to bed before gastric diges¬ 
tion is completed. Ap the attacks are often induced by flatulency, the carbo¬ 
hydrates should be restricted. Coffee is a mote .suitable drink than-tea. In 
respect to njirnnfp it is very difficult to lay down rules for asthmatics. The 
patients are often much better in the city than in the country. The high and 
dry altitudes are certainly more beneficial than the sea-shore; but in protracted 
cases, with emphysema as a secondary complication, the rarefied air of high 
altitudes is not advantageous. In young persons I have known a residence for 
six months in Bends'w southern California to be followed by prolonged 
freedom from attacks. Egypt is a peculiarly satisfactory winter climate. 
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V. FIBRINOUS BRONCHITIS. 

(Plaatio or Croupoua Bronchitis) 

Definition.—An acute or chronic affection, characterized by the formation 
jn certain of the bronchial tubes of fibrinoulfcasts, which art^ expelled in 
pafoxysms of dyspncea and cough. 

In several diseases fibrinous moulds of the bronchi arc formed, as in diph¬ 
theria (with extension into the trachea and bronchi), in pneumonia, and occa¬ 
sionally in phthisis—conditions which, however, have nothing to do witli true 
fibrinous bronchitis. These casts are not to lie confounded with the blood-casts 
which occur occasionally in liamioptysis. 

Clinical Description.—Bettman, in reporting a case which occurred in Prof. 
Whitridge Williams’s obstetrical clinic at the Johns llopkins Hospital, has 
analyzed all the cases from the literature since 18(11), grouping them into dif¬ 
ferent classes. The first and most important is chronic idiopathic*fibrinous 
bronchitis. It is a rare affection. Of 27 cases, 15 were iu males. It is most • 
common at tho middle period of life. The attacks may occur at definite inter¬ 
vals for months or years. The form and size of (lie casts may he identical at 
each attack ns though each time preci-ely (lie same bronchial area was in¬ 
volved. Thft_cxpcctoration of the easts is associated with paroxysms of dysp- 
nma and c ouirlm ic. which occur at longer or shorter intervals. F ever and 
h temopty sis may be present during the attack, .physical signs usually indicate 
the portion of the lung affected, as there are suppre s sed bxeatlujpuiuls and 
numerous rales OU coughing. A very dry ride, called the “ bruit as drapenu," 
has been described, caused by the vibration of a loosened portion of the cast. 

In five cases there were skin lesions. Tuberculosis is sometimes present. 
Death occurred iu only one case of the series. T-he casts are usually rolled 
up and mixed with mucus and blood. When unrolled they are large white 
branching structures. The main btem may be as thick as the little finger. 
Ft2JB.Jha consistency and appearance they have been described as fibrinous, 
tnii %>y cpnjtis) mainly of mucin. On cross-sect ion they show a concentrically 
stratified structure, with leucocytes and alveolar epithelium. Leyden's crystals 
and von Curschmann’s spirals arc sometimes found, and in Bellman's case 
there were protozoan-like bodies. 

5 There is a very remarkable acute form-, of which Bettman has collected 
15 cases. It comes on most frequently during some fever, as typhoid, pneu¬ 
monia, or the eruptive fevers. After a preliminary bronchitis the dyspnoea 
increases, and then the casts are coughed up. Chills and fever have been 
present. Four of the 15 cases proved fatal, and the casts were found in situ. 
It is much more serious than the chronic form. There may ho casts expec¬ 
torated which have not the arborescent structure of the true fibrinous moulds, 
but .which come from a single tube or its bifurcation. Sometimes they are 
very small and “ tail off ” into true spirals. 

Fibrinous casts are expectorated in connection -with chronic faearisdiaease 
(10 cases) an jjn p ulmonary tuberculosis (14 cases), in the latter disease Usu- 
a lly late in the c/m ra n and n/irnfavornblp moment. In the albuminous expgO- 
toration following tapping of a pleural exudate fibrinous casta, have bean 
coughed up, 
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In hemoptysis blood-casts may be expectorated, and they are not to be 
confounded with the casts of true fibrinous bronchitis which may be coughed 
up with profuse hemorrhage. 

In pneumonia small fibrinous plugs are not uncommon in the sputa, and 
in a few rare instances quite large moulds of the tubes may be coughed up. 

The mycelium of Aspertfllus fumigatus may form membranous casts in 
the bronchi. I reported an instance of the kind in which a small partial 
mould of this kind was expectorated, and there is on record a case in which 
for long periods membranes composed of this fungus were coughed up in 
attacks of dyspnoea. 

The pathology of the disease is obscure. The membrane is identical with 
that to which the term croupous is applied, and the obscurity relates not so 
much to the mechanism of the production, which is probably the same as in 
other mucous surfaces, as to the curious limitation of the affection to certain 
bronchial territories and in the chronic form the remarkable recurrence at 
stated or irregular intervals throughout a period of many years. 

In the fatal cases the bronchial mucous membrane may be found injected 
or pale. In Biermer’s case -the epithelial lining was intact beneath the cast, 
but in that of Kretschy the bronchi were denuded of their epithelium. Em¬ 
physema is almost invariably present. Evidences of recent or antecedent pleu¬ 
risy are sometimes found. Model, in an article published from Baumler’s 
clinic, states that tuberculosis was present in 10 out of 21 autopsies. 

Treatment.—In the acute cases the treatment should be that of ordinary 
acute bronchitis. We know of nothing which can prevent the recurrence of the 
attacks in the chronic form. In the uncomplicated cases there is rarely any dan¬ 
ger during the paroxysm, even though the symptoms may be most distressing 
and the dyspnoea and cough very severe. Inhalations of ether, steam, or 
atomized lime-water aid in the separation of the membranes. Waldenberg 
employed the last remedy with success in one case. Ewart recommends intra¬ 
tracheal injections of olive oil. Pilocarpine might be useful, as in some in¬ 
stances it increases the bronchial secretion. The employment of emetics may 
be necessary, and in some cases they are effective in promoting the removal of 
thecasts. 


D. DISEASES OF THE LUNGS. 

I. OXROUIiATOBY DISTURBANCES IN THE LUNGS. 

Congestion. —There are two forms of congestion of the lungs—active and 
passive. 

(1) Active Congestion of the Ldnqs. —Much doubt and confusion still 
exist on this subject French writers, following Woillez, regard it as an inde¬ 
pendent primary affection (maladie de Woillez), and in their dictionaries End 
text-books allot much space to it. English and American authors more* cor¬ 
rectly regard it as a symptomatic affection. Active fluxion to the lungs occurs 
with increased action of the heart, and when very hot air or irritating sub¬ 
stances are inhaled. In diseases which interfere locally with the circulation 
the capillaries in the adjacent unaffected portions may be greatly distended. 
Thedmportance, however, of this collateral fluxion, as it is called, is probably 
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exaggerated. In a whole series of pulmonary affections there is this asso¬ 
ciated congestion—in pneumonia, bronchitis, pleurisy, and tuberculosis. 

The s ymp toms of active congestion of the lungs are by no means definite. 
The description given by Woillez and by other French writers is of an affec-' 
tion which is difficult to recognize from anomalous or larval forms of pneu- 
. mohia. The chief-symptoms described arc/initi«l ehill^pain the sid^dysp- 
ijgAtood^atg.qough^&ffiimpexature from 1011. to-lOA 0 . T he pbvainal »ipi a 
(i are defective; resonance^feeble breathing, sometimes bronchial in character, and 
i fjBfl^r&les. A majority of clinical physicians would undoubtedly class such 
cases under inflammation of the lung. In many epidemics the abnormal and 
larval forms are specially prevalent. 

The occurrence of an intense and rapidly fatal congestion of the lung, fol¬ 
lowing extreme heat or cold or sometimes violent exertion, is recognized by 
some authors. Kenforth, the oarsman, is said to have died from this cause 
during the race at Halifax. Leuf has described eases in which, in association 
with drunkenness, exposure, and cold, death occurred suddenly, or within 
twenty-four hours, the only lesion found being an extreme, almost haemor¬ 
rhagic, congestion of the lungs. It is by no means certain that in these cases 
death raaHy-oaanwi from pulmonary congestion in the absence of specific state¬ 
ments with reference to the coronary arteries and the heart. 

(2) Passive Congestion. —Two forms of this may be recognized, the me¬ 
chanical and the hypostatic. 

(a) Mechanical congestion occurs whenever there is an'obstacle to the 
return of the blood to the heart. It is a common event in many affections 
of the left heart. The lungs are voluminous, russet brown in color, cutting 
and tearing with great resistance. On section they show at first a brownish- 
red tinge, and then the cut surface, exposed to the air, becomes rapidly of a 
vivid red color from oxidation of the abundant haemoglobin. This is the con¬ 
dition known as brown induration of the lung. Histologically it is charac¬ 
terized by (a) great distention of the alveolar capillaries; (/8) increase in 
the connective-tissue elements of the lung; (y) the presence in the alveolar 
walls of many cells containing altered blood-pigment; (8) in the alveoli numer¬ 
ous epithelial cells containing blood-pigment in all stages of alteration, which 
are also found in great numbers in the sputum. 

It occasionally happens that this mechanical hyperaemia of the lung results 
from pressure by tumors. So long as compensation is maintained the mechan¬ 
ical congestion of the lung in heart-disease does not produce any symptoms, 
but with enfeebled heart action the engorgement becomes marked and there 
are dyspnoea, cough, and expectoration, with the characteristic alveolar cells. 

(b) Hypostatic congestion. Tn fevers and adynamic states generally, it is 
very common to find the bases of the lungs deeply congested, a condition in- 
ducedtpartly by the effect of gravity, the patient lying recumbent in one pos¬ 
ture for'a long time, butxhiefly by weakened heart action. That it is not an 
effWt of gravity alone is shown by the fact that a healthy person may remain 
in bed an indefinite time without its occurrence. The posterior parts of the 
lung art dark in color and engorged with blood and serum; in some instances 
to such a degree that the alveoli no longer contain air and portions of the lung 
sink_in „water. The tennusplenizalion and hypostatic pneumonia have been 
given to *haao advanced grades. It is a common affeetion in protracted cases 
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qf typhoid fovnr nrnl in long dobilite ting'ifaeBBes. Tn ascit es. nqTpqriain ami 
ft hHonniofll tumors thfe bases, of tha lungs may be compressed and congested- In 
this connection must be mentioned the form of passive congestion met with 
in injprv to, and organic disease of, the brain. Tn tyrfibral, apoplexy tha-baaes 
of the lungs are deeply engorged, nqt quite airless, but heavy, and on section 
drip with blood.and serum. I have twice seen this condition in an extreme 
grade throughout the lungs in death from morphia poisoning. In some in¬ 
stances the lung tissue has a blackish, gelatinous, infiltrated appearance, almost 
like diffuse pulmonary apoplexy. Occasionally this congestion is most marked 
in, and even confined to, the hemiplegic side. In prolonged coma the hypo¬ 
static congestion may be associated with patches of consolidation, due to the 
' aspiration of portions of food into the air-passages. 

The symptoms of hypostatic congestion are not at all characteristic, and 
the condition has to be sought for by careful examination of the bases of the 
lungs, when slight dulness, feeble, sometimes blowing, breathing and liquid 
rifles can be detected. 

Tbeatment.— The treatment of congestion of the lungs is usually that 
of the condition with which it is associated. In the intense pulmonary en¬ 
gorgement, which may possibly occur primarily, and which is met with in 
heart-disease and emphysema, free bleeding should be practised. From 20 to 
30 ounces of blood Bhould be taken from the arm, and if the blood does not 
flow freely and the condition of the patient is desperate, aspiration of the 
right auricle may be performed. 

(Edema.—In all forms of intense congestion of the lungs there is a transu¬ 
dation of serum from the engorged capillaries chiefly into the air-cells, but 
also into the alveolar walls. Not only is it very frequent in congestion, but 
also with inflammation, with new growths, infarcts, and tubercles. When 
limited to the neighborhood of an affected part, the name collateral, oedema 
is sometimes applied to it. 

Acute oedema is met with: (1) in the infections; (2) in Bright’s disease; 
(3) in heart disease, particularly angina pectoris, myocarditis, and valve 
lesions; (4) in arterio-sclerosis; (5) pregnancy; (6) angio-neurotic oedema, 
and (7) as a complication of the epileptic fit. The theory most generally 
accepted is that of Welch, whose experiments seemed to indicate that pul¬ 
monary oedema is due to a disproportionate weakness of the left ventricle, so 
that the blood accumulates in the lung capillaries until transudation occurs. 
’’■Such weakness may be brought about by paralysis or by spasm of the left 

- ventricle. Others regard is as an effect of disturbance in the vasomotor 

; mechanism of the lungs. 

Anatomically the lung is anaemic, heavy, sodden, pits on pressure, and on 
section a large quantity of clear or blood-tinged serum flows out. It may 
have in places a gelatinous aspect 

• Symptoms. —The onset is sudden with a feeling of oppression and pain 
in the chest and rapid breathing which soon becomes dyspnceic or orthoprffleic- 
There may be an incessant short cough and a copious frothy, sometimes blood- 
tinged, expectoration, which may be expelled in a gush from the mouth and 
nose. The face is pale and covered with a cold sweat; the pulse is feeble and 

the heart’s action weak. Over the entire chest may be heard piping and 

bubbling riles. The attack may be fatal in a few hours or it may persist 
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for twelve or twenty-four hours and then pass off. Steven, of Glasgow, has 
reported a case with 72 attacks in two and a half years. I have seen this 
recurrent form in angina pectoris, eacli paroxysm of which was associated 
with'in tense dyspnoea and all the features of acute oedema of the lungs. 

Bleedipg should be practised at once and is often most helpful. Dry 
cupping may be tried. One of my patients had great relief from inhalations 
Of chloroform. Oxygen may be used. If there is much agitation and sense 
of'impending death, morphia may bo given hypodermically. 

H/fi Pulmonary Haemorrhage.—This occurs in two forms -fbroncho-pulmonary 
hemorrhage, sometimes culled bronehorrhagia, in which the blood is poured 
out into the bronchi and is expectorated, and pulmonary apoplexy or pneumor- 
rhagia, in which the haemorrhage takes place into the air-cells and the lung 
tissue. 

1. Broncho-pulmonary Hemohriiagk; Hemoptysis. —Spitting of 
blood, to which the term haemoptysis should be restricted, results from a vari¬ 
ety of conditions, among which the following arc the most important: (sj). In. 
young healthy persons haemoptysis may occur without warning, and after con¬ 
tinuing for a few days disappear and leave no ill traces. There may he at 
theTIme ’of the attack no physical signs indicating pulmonary disease. In 
such cases good health may be preserved for years and no further trouble 
occur. These cases are not very uncommon, and in spite of the good health 
tuberculosis may be suspected. In Ware’s important contribution to this sub¬ 
ject,* of 386 cases of haemoptysis noted in private practice 02 recovered and 
pulmonary disease did not subsequently develop in them. ( b) Haemoptysis 
in pulmonary tuberculosis, which is considered on page 325. (<■) In con¬ 

nection with certain diseases of the lung, as pneumonia (in the initial stage) 
and cancer, occasionally in gangrene, abscess, and bronchiectasis, (d) In 
many heart affections, particularly mitral lesions. It may be profuse anil 
recur at intervals for years, (c) In ulcerative affections of the larynx, 
trachea, or bronchi. Sometimes the hmmorrhage is profuse and rapidly fatal, 
as when the ulcer erodes a large branch of the pulmonary artery, an accident 
which I have known to happen in a case of chronic bronchitis with emphy¬ 
sema. (f) Aneurism is an occasional cause of luemoptysis. It may be sudden 
and rapidly fatal when the sac bursts into the air-passages. Slight bleeding 
may continue for weeks or months, due to pressure on the mucous membrane 
or erosion of the lung; or in some cases the sac “ weeps ” through the exposed 
laming. 0 f fibrin, (g) Vicarious haemorrhage, which occurs in rare instances 
in cases of interrupted menstruation. The instances are well authenticated. 
Flint mentions a case which ho had had under observation for four years, 
and Hippocrates refers to it in the aphorism, “liammptysis in a woman is 
nm^ypri Ky an om pKnn of the menses.” Periodical luemoptysis has also been 
met with a fter the rem oval of both ovaries. Even fatal hemorrhage has 
oasped-irem -the lung during menstruation when no lesion was found to 
ac e^nryL far -it. (h) There is a form of recurring hemoptysis in arthritic 
subjects to which Sir Andrew Clark has called special attention and which 
also ia described by French writers. The cases occur in persons over fifty 
years of age who usually present signs of the arthritic diathesis. It rarely 


* On Hemoptysis as a Symptom, by John Ware, M.D, 



618 


DISEASES OF THE RESPIRATORY SYSTEM. 


leads to fatal issue and subsides without inducing pulmonary changes. (i)_ 
Haemoptysis occurs sometimes in malignant fevers and in purpura hatnor- 
rhagica. Lastly, there is rp firm in hrrrmvptjnin, rjnr io.the hmmhiul flnlrr an 
affection which is confined to parts of China and Japan. 

Symptoms .—Haemoptysis sets in as a rule suddenly. Often without wam- 
’ mg the p atient ? experiences a warm, saltish taste as the mouth dills with blood. 
Coughin g is usually induced. Thero may be only an ounce or. so brought up 
before the hamorrhage stops, or the bleeding may continue for days, the 
patient bringing up small quantities. In other instances, particularly when 
a large vessel is eroded or an aneurism bursts, the amount is large, and the 
patient after a few attempts at coughing shows signs of suffocation and death 
is produced by inundation of the bronchial system. Fatal hasmorrhage even 
may occur into a large cavity in a patient debilitated by phthisis without the 
production of haemoptysis. I dissected a case of this kind at the Philadelphia 
Hospital. The blood from the lungs generally has characters which render 
it readily distinguishable from the blood which is vomited. It is alkaline 
in reaction, frothy, and mixed with mucus, and when coagulation occurs air- 
bubbles are present in the clot. Blood-moulds of tho smaller bronchi are 
sometimes seen. Patients can usually tell w hether the blood has been brought 
up by-coughing or by vomiting, and in a majority of cases the history gives 
important indications. In paroxysmal haimoptysis connected with menstrual 
disturbances the practitioner should see that the blood is actually coughed 
up, since deception may be practised. The spurious haemoptysis of hysteria is 
considered with that disease. Naturally, the patient is at first alarmed at the 
occurrence of bleeding, but, unless very profuse, as when due to rupture of 
an aortic aneurism in a pulmonary cavity, the danger is rarely immedi¬ 
ate. T he atta cks, however, are apt to foam for a few days and the sputa 
may remain blood-tinged for a longer period. In the great majority of 
cases the haemorrhage ceases spontaneously. It should be remembered that 
some of the blood may be swallowed and produce vomiting, and, after a day 
or two, the stools may be dark in color. It is not well during an attack of 
haemoptysis to examine the chest 

2. Pulmonary Apoplexy; Haemorrhagic Infarct.— In this condition 
the blood is effused into the air-cells and interstitial tissue. It is usually 
diffuse, tho parenchyma not being broken, as is the brain tissue in cerebral 
apoplexy. Sometimes,? ip,, disease of the brain,tin septic, conditions, and in 
^the malignant forms of fevers, the lung tissue is uniformly infiltrated with 
blood and has, on section, a black, gelatinous appearance. 

As a rule, the hasmorrhage is limited and results froirf^ the blocki ng of 
a jbraneh of the pulmonary artery either by a thrombus or an embolus. Tho 
condition is most common ixj'cjir.oiuc, heart-disease. Although the pulmonary 
arteries are terminal ones, blocking is not always followed by infarction; 
partly because the wide capillaries furnish sufficient anastomosis, and partly 
because the bronchial vessels may keCp'mp the circulation. The infarctions 
are chiefly at the periphery of the lung, usually wedge-shaped, with the base 
of the wedge toward the surface. When recent, they are dark in color, hard 
and firm, and look on section like an ordinary blood-clot. Gradual changes 
go on, and the color becomes a reddish-brown. The pleura over an infarct 
is usually inflamed. A microscopical section shows the air-cells to be dis- 
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tended with red blood-corpuscle?, which may also be in the alveolar walls. 
The infarcts are usually multiple and vary in size from a walnut to an orange. 
Very large ones may involve the greater part of a lobe. In tho artery passing 
to the affected territory a thrombus or an embolus is found. The globular 
thrombi, formed in the right auricular appendix, play an important part 
in the production of haunorrhagic infarction. In many cases the source of 
the embolus cannot bo discovered, and the infarct may have resulted from 
thrombosis in the pulmonary artery, but, as before mentioned, it is not infre¬ 
quent to find total obstruction of a large branch of a pulmonary artery without 
hemorrhage into tho corresponding lung area. The further history of an in¬ 
farction is variable. It .is possible that in some instances the circulation is 
re^t^blishod-and the blood removed. More commonly, if the patient lives, 
the usual changes go on in the extravasated blood and ultimately a pigmented, 
puckered, fibroid patch results. Sloughing may occur with the formation of a 
cavity. Occasionally gangrene results. In a case at the University Hospital, 
Philadelphia, a gangrenous infarct ruptured and produced fatal pneumo¬ 
thorax. 

The. symptoms of pulmonary apoplexy are by no means definite. The 
condition may be suspected in chronic heart-disease when hamoptysis occurs, 
particularly in mitral stenosis, but the bleeding may be due to the extremo 
engorgement. When the infarcts arc very large, and particularly in the lower 
lobe, in which they most commonly occur, there may bo signs of consolidation 
with blowing breathing and a pleuritic friction. 

Tukaiment of Pulmonary H.kmohrhagk. —The pressure within the 
pulmonary Urlcty is considerably less than that in the aortic system. The 
system is under vaso-motor control, but our knowledge of the mutual rela¬ 
tions of pressure in the aorta and.in the pulmonary artery, under varying 
conditions, is still very imperfect (Bradford). There may be an influence 
on the systemic blood-pressure without any on the pulmonary, and the pres¬ 
sure in the one may rise while it falls in the other, or it may rise and fall in 
both together. The researches of Bred in and Dixon indicate that drugs which 
raise tho peripheral blood-pressure by vaso-constrietion increase the total blood 
in the lung. Thus ergot, the remedy perhaps most commonly used, causes a 
distinct rise in the pulmonary blood-pressure, while aconite produces a definite 
fall. 

The anatomical condition in haemoptysis is either hyperemia of the bron- 
chi al muc osa (or of the lung tissue) or a perforated vessel. In the latter case 
the patient often passes rapidly beyond treatment, though there are instances 
of the most profuse haemorrhage, which must have come from a perforated 
artery or a ruptured aneurism, in which recovery has occurred. Practically, 
for treatment, we should separate these cases, as the remedies which would be 
applicable in thelcase of congested antLbleeding mucosa would be as much 
out of place in a case of^uemorrhage from ruptured aneurism as in a cut 
radial artery. £When the blood is brought up in large quantities, it is almost 
certain either that an aneurism has ruptured or a vessel has been eroded. Ip 
the instances in which tho sputa are blood-tinged or when the blood is in 
smaller quantities, bleeding comes by diapedesis from hypersemic vessels. In 
such cases the hemorrhage may be beneficial in relieving the congested blood- 
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The indications, are to reduce the frequency of the heart-beats and to 
lower the blood-pressure. The truth, Das Blut ist ein gam besonderer Saft, 
is strikingly emphasized by the frightened state of the patient. Best of the 
body and peace of the mind—“ qvfa, securitas, silentium ” of Celsus—effould 
be secured. Turn the patient o^Bie affected side, if known, as the regur¬ 
gitation is less apt to occur into qp bronchi of the sound lung. As Aieteus 
remarks, in haemoptysis the .patient despairs from the first, and needs to be 
strongly reassured. Death is rarely due directly to haemoptysis; patients die 
after, not of it (S. West). In the majority of cases of mild haemoptysis this 
is sufficient. Even when the patient insists upon going about, the bleeding 
may stop spontaneously. The diet should be light and unstimulating. Alcohol 
should not be used. The patient may, if he wishes, have ice to suck/-Small 
doses of aromatic sulphuric acid may be given, but unless the bleeding is 
protracted styptic and astringent medicines are not indicated. For cough, 
which is always present and disturbing, opium should be freely given, and 
is of all medicines most serviceable in haemoptysis. Digitalis should not be 
used, as it raises the blood-pressure in the pulmonary artery. Is Aconite, as it 
lowers the pressure, may be used when there is much vascular excitement. 
Ergot, tannic acid, and load, which are so much employed, have little or no 
influence in haemoptysis; ergot probably does harm. One of the most satis¬ 
factory means of lowering the blood-pressure/is purgation, and when the bleed¬ 
ing is protracted salts may be freely given. In profuse haemoptysis, such as 
comes from erosion of an artery or the rapture of an aneurism, a fatal result 
is common, and yet post-mortem evidence shows that thrombosis may occur 
with healing in a rapturo of considerable size. The-fainting-indueed by the 
loss of blood is probably the most efficient means of promoting thrombosis, 
and it was on this principle that formerly patients were bled from the arm, 
or from both arms, as in the case of Laurence Sterne./; Ligatures, orJEamaa*!)'*. 
bandages, placed around the legs may serve temporarily to check the bleeding. 

AtEhe. ice-bag on the sternum is of doubtful utility. In a protracted case Cayley 
induced pneumothorax, but without effect 

Briefly, then, we may say that haemorrhage from rapture of aneurism or 
erosion of a blood-vessel usually proves fatal. The fainting induced by the loss 
of-Wood is beneficial, and, if the patient can be kept alive for twenty-four 
hears, a thrombus of sufficient strength to prevent further bleeding may form. 
The chief danger is the inundation of the bronchial system with the blood, so 
j that while the haemorrhage is profuse the cough should be encouraged. Opium 
should not then be used, and stimulants should be given with caution. 

In the other group, in which the haemorrhage comes from a congested 
area and is limited, the patient gets well if kept absolutely quiet, and fatal 
haemorrhage probably never occurs from this source. Rest, reduction of 
the blood-pressure by minimum diet, purging, if necessary, and the admin¬ 
istration of opium to allay the cough are the main indications. 

H. BEONOHO-PNETTMONIA (Capillary Bronchitis). 

This is essentially an inflammation of the terminal bronchus and the air- 
vesides which make up .a pulmonaryjobule, whaaoa.the tarm-hr B nc to yaeu- 
monia. It is also kno wn as l obular, in contradistinction to lobar pnffiiiQQpi* 1 
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The termcataijhal ia leas applicable. The process begins usually with an 
uria^tm of the capillary bronchi, which is a condition rarete, tf ever 

^ uctu ^ 80 that it is now custom- 
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11 forms of broncho-pneumonia 
)bes, and it would have been more 
lonia among the Infectious dis- 

lilt ... . . 


consider the affections together, 
i depend upon invasion of the lung with 

*nf«wt to place them with lobar pnw... UU m among rne miectious dis- 
bn* it» weU perhaps to defer this until the bacteriology of the different 
varieties has been more fully worked out. 

8tlolo gy .-Bra^ E a ei na Qni a occu rs either as a primary or as a sec¬ 
ondary affection The relative frequency in 443 cases is thus given by Holt,: 
Primary, without previous bronchitis, 154; secondary (a) to bronchitis of 
larger tubes, 41; t^ measles, 89; to whooping-cough, 66; to .diphtheria, 47; 
to scarlet^ fever, 7; to_mfbenza, 6; to varicella, 2; to erysipelas, 2; and to 
acuto^ileo-qolitis iD The proportion of primary to secondary forms as sliown 
m this list is probably too low. 


SWSABX-iCDTn imoNCHO-PNEOMONiA, like the lobar form, attacks chil¬ 
dren in good health, usualljnjndcr. iwoyears. The etiological factors are very 
much those of ordinary pneumonia, anj-probably the pneumococcus is more 
often associated with it. 

Secondary biioxciio-pneumonia occurs in two great groups: 1. As a 
swuence of the infectious fevers-fnigaslcs,; diphtheria, w hoopimr- comrhZscar- 
r<WS fr0( l uentl y’ mall-pox, /erysipelas, amflyphouT fever. In 
children it forms the most serious complication of those diseases, and in 
reality causes more deaths than are due directly to the fevers. In large cilies 
it raq fes _ pext in fatality, to infantile diarrhoea. Following, as it does, the 
contagious diseases Which principally affect children, wo find that a large 
majority of cases occur during early life. According to Morrill’s Boston sta¬ 
tistics, it is most fatal during the first two years of life. The .number .of cases 
m a community increases or decreases with the prevalence of measles, searlet 
fever, and diphtheria. It is most prevalent in the winter and spring months. 
In the febrile affections of adults broncho-pneumonia is not very common. 
Thus in typhoid fever it is not so frequent as lobar pneumonia, though isolated 
areas of consolidation at the bases are by no means rare in protracted cases 
of this disease. In old people it may follow debilitating causes of any sort, 
and is met with in the course of chronic Bright’s disease and various acute 
and chronic maladies. 


2 - J a,thfi..jgqcqndjdiyi8ion of this affection are embraced the cases of 
so-called aspiration or deglutition pneumonia. Whenever the sensitiveness of 
le larynx is benumbed, as in the coma of apoplexy or unurn in, minute par- 
ic es of food or drink are allowed to pass the rima, and, reaching finally the 
>maller tubes, excite an intense inflammation similar to the vagus pneumonia 
*ch follows the section of the pneumogastrics in the dog. Cases are very 
-•■"iimow after. operations about the mouth and nose, after tracheotomy, and 
ln can H?T bf the larynx and oesophagus. The aspirated particles in some 
stances induce such an intense broncho-pneumonia that suppuration or even 
bmgrene supervenes. The ether pneumonia, already described, is often lobu- 
*r in type. 

An aspiration hronn h o. pnanmnTiia mfl jjfniw hsemopiysis (which has been 
“ready considered), the aspiration of material fmm a hrannhia^ini;,, '■nvity. 
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and occasionally the material from an empyema which has raptured into the 
lung. 

A common and fatal, form of broncho-pneumonia is that excited by the 
tubercle bacillus, which has already been considered. 

Among general predisposing causes may beanentinned ago. As just noted, 
it—in prone to'attack infants, and a majority of eases of pneumonia in chil¬ 
dren under five years of age are of this form. Of 370 cases in children under 
five years of age, 76 per cent were broncho-pneumonia (Holt). At thc.oppo 
site extreme of life it is also common, in association with various debilitating 
circumstances and with the chronic diseases incident to the old. In children, 
rickets and diarrhoea are marked predisposing causes, and broncho-pneumonia 
is one of the most frequent post-mortem-room lesions in infants’ homes and 
foundling asylums. The disease prevails most extensively among the poorer 
classes. 


Morbid Anatomy.-4-Qn, the pleural surfaces, particularly towMdJ&&,base, 
are seen depressed bluish or blue-brown areas of collapse, between .which-the 
lung^ tissue is. of a lighter color. Her^and there are p^ojimting-poitiona over 
which the pleura may be .slightly turbid or granular. jTh p lung is full er and 
firms? "thatt normal, and, though in jjreat part crepitant, there can be felt 
in places throughout the. substance ..solid, nodular bodies. < ^The dark dep ress! 
areas may be isolated or a large section of one lobe may be in the condition 
of collapse or atelectasis. Gradual inflation by a blow-pipe inserted in the 
bronchus will distend a great majority of these collapsed areas. On section, 
the general surface has a dark reddish color and usually drips blood. Project¬ 
ing above the level of the section arc lighter red or reddish-gray areas repre¬ 
senting the patches of broncho-pneumonia. These may be isolated and sepa¬ 
rated from each other by tracts of uninflamed tissue or they may be in groups; 
or the greater part of a lobe may be involved. Study of a favorable section 
of an isolated patch shows: (a) A dilated central bronchiole full of tenacious 
purulent mucus. A fortunate section parallel to the long axis may show a 
racemose arrangement—the alveolar-passages-full of muco-pus. (fe) Sur- 
rouiidihg’fBS bronchus for from 3 to 6 mm. or even more, an area of grayish- 
red consolidation, usually elevated above the surface and firm to the touch, 
xinlike, the consolidation of lobar pneumonia, it may present a perfectly smooth 
surface, though in some instances'It is distinctly granular. In a late stage of 
the disease small grayish-white points may be seen, which on pressure may be 
squeezed out as purulent droplets. A section in the axis of the lobule may 
present a somewhat grape-like arrangement, the stalks and -atoms- represent¬ 
ing the bronchioles and alveolar passages filled "with a yellowish or grayisb- 
white pus, while surrounding them is a reddish-brown hepatized tissue. (?) 
In the immediate n eighhorhpnfl of this peribronchial inflammation the tissue 
is dark in color, smooth, ainess, at a somewhat lower level than the hepatizml 
portion, and differs 'distinctly in color aid appearance from the other por¬ 
tions of the lung. This is the condition to which the term sjdeauation has 
been given- It really represents a tissue in the early stage of inflamma¬ 
tion, and it perhaps would be as well to give up the use of this term ami 
also that of carnijicagon, which is only a more advanced stage. The con¬ 
dition wf collapse probably always precedes this, and it is difficult u> 
iTidtuTioes to tell the difference, as one shades into the other. In fact; 
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collapse, splenization, and carnilicution are Iml preliminary steps in broneho- 
pneumonia. 

While, in many cases, the areas of broncho-pneumonia present a reddish- 
brown color and are indistinctly granular, in others, particularly in adults, the 
nodules may resemble more closely gray hepatization and the air-cells are filled 
with a grayish muco-purulent material. Minute hicmorrhages*arc sometimes 
seen in the neighborhood of the inflamed areas or on the pleural surfaces. 
Emphysema is commonly seen at the anterior borders and upper portions of 
the lung or in lobules adjacent to the inflamed ones. In many cases following 
diphtheria and measles the process is so extensive that the greater part of a 
lobe is involved, and it looks like a case of lobar hepatization. It has not, 
however, the uniformity of this affection, and collapsed dark strands may be 
ieen between extensive areas of hepatized tissue. 

There are three groups of cases: (1) Those in which the bronchitis and 
bronchiolitis are most marked, and in which there may be no definite con¬ 
solidation, and yet on microscopical examination many of the alveolar pas¬ 
sages and adjacent air-cells appear filled with inflammatory products. (2) 
The disseminated broncho-pneumonia, in which there are scattered areas of 
peribronchial hepatization with patches of collapse, while a considerable pro¬ 
portion of the lobe is still crepitant. This is by far the most common condi¬ 
tion.. (3) The pseudo-lobar form, in which the greater portion of the lobe 
is consolidated, but not uniformly, for intervening strands of dark congested 
lung tissue separate the groups of hepatized lobules. 

Microscopically, the centre of the bronchus is seen filled with a plug of 
exudation, consisting of leucocytes and swollen epithelium. Section in the 
long axis may show irregular dilatations of the tube. The bronchial wall is 
swollen and infiltrated with cells. Under a low power it is readily seen that 
the air-cells next the bronchus are most densely filled, while toward the per¬ 
iphery the alveolar exudation becomes less. The contents of the air-cells are 
made up of leucocytes and swollen epithelial cells in varying proportions. 
Bed corpuscles are not often present and a fibrin network is rarely seen, 
though it may be present in some alveoli. In the swollen walls are seen dis¬ 
tended capillaries and numerous leucocytes. As Delafield has pointed out, 
the interstitial inflammation of the bronchi and alveolar walls is the special 
feature of broncho-pneumonia. 

The histological changes in the aspiration or deglutition broncho-pneu¬ 
monia differ from the ordinary post>febrile form in a more intense infiltra¬ 
tion of the air-cells with leucocytes, producing suppuration and foci of soften¬ 
ing ; even gangrene may be present. 

Bacteriology of Bronoho-pneumonia.—The organisms most commonly 
foupd in broncho-pneumonia are Micrococcus lanceolatus. Streptococcus py¬ 
ogenes (either alone or with the pneumococcus^. Staphylococcus aureus el 
of bus, and Friedliinder’s Bacillus pneumonia. The Klebs-ljoefller bacillus is 
not infrequently found in the secondary lesions of diphtheria. Except the 
pneumococcus these microbes are rarely found in pure cultures. In the lobu¬ 
lar type the streptococcus is the most constant organism, in the pseudo-lobar 
the pneumococcus. Mixed infections are almost the^prule in broncho-pneu- 
monia. 

M. Wollfltein, in 17 primary cases, found Micrococcus lanceolatus alone 
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in I), with the streptococcus in 7. Of 14 secondary cases Micrococcus lanccu- 
latus was found alone in 2 and with other organisms in 9. The primary 
form is the result of infection with the pneumococcus, the secondary most 
often with the streptococcus.;'- 1 '' 1 '' 

Terminations of Bronchopneumonia.—(1) In resolution, which when it 
once begins gqes on more rapidly than in fibrinous pneumonia. Broncho¬ 
pneumonia of the apices, in a child, persisting for three or more weeks, 
particularly if it follows measles or diphtheria, is often tuberculous. In these 
instances, when resolution is supposed to be delayed, caseation has in reality 
taken place. (2) In suppuration, which is rarely seen apart from the aspira¬ 
tion and deglutition forms, in which it is extremely common. (3) In gan¬ 
grene, which occurs under the same conditions. (4) In fibroid changes— 
chronic broncho-pneumonia —a rare termination in the simple, a common 
sequence of tlio tuberculous, disease. Formerly it was thought that one of 
the most common changes in broncho-pneumonia, particularly in children, 
was caseation; but this is really a tuberculous process, tho natural termination 
of an originally specific broncho-pneumonia. It is of course quite possible 
that a broncho-pneumonia, simple in its origin, may subsequently be the seat 
of infection by Bacillus tuberculosis. 

Symptoms.—r-The^ primary form sets in abruptly with a chill or a con¬ 
vulsion. The child has not had a previous illness, but there may have been 
slight exposure. The temperature rises rapidly and is more constant; the 
physical signs are more local and there is not the wide-spread diffuse catarrh 
Df the smaller tubes. Muny cases are mistaken for lobar pneumonia. In 
others tho pulmonary features are in the background or are overlooked in 
the intensity of the general or cerebral symptoms. The termination is often 
by crisis, and the recovery is prompt. The mortality of this form is slight. 
8. West has called attention to the importance of recognizing these primary 
cases and to their resemblance in clinical features with acute lobar pneumonia. 
The secondary form begins usually as a bronchitis of the smaller tubes. Much 
qqnfusion has arisen from the description of capillary bronchitis as a sepa¬ 
rate affection, whereas it is only a part, though a primary and important-one, 
'Pfj^roncho-pneumonia. At. the outset it may be said that if in convalescence 
from measles or in whooping-cough a child has an accession of fever with 
cough, rapid pulse, aud rapid breathing, and if, on auscultation, fine riles 
are heard at the bases, or widely spread throughout the lungs, even though 
neither consolidation nor blowing breathing can be detected, the diagnosis 
of broncho-pneumonia may safely be made. I have never seen in a fatal case 
I after diphtheria or measles a capillary bronchitis as the sole lesion. 1 T he ons et 
is rare]x_sudden, or .with a distinct chill; but after a day or so of indisposi¬ 
t ion t he child gets feverish and begins ta cough and to get short of breaih. 
The fever is extremely variable; a range of from 102° to 104° is common. 
.The skin is very dry and pungent.., The cough is hard, distressing, and may 
be painful. “ Dyspnoea gradually becomes a prominent feature.; Expiration 
may be jerky and grunting, y The respirations may rise as high as 60 or even 
80 per minute. Within iha first forty-eight hours the p&icuaaion resonance is 
not impaired; the note, indeed, may be very full at the anterior borders of 
the lungs.^ O j auscultation , many riles are heard, chiefly the fine subcrepitant 
variety, with sibilant rhonehi. There may really no signs in dicating that 
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jMpaixncbyma of the lung is involved, and yet even at this early stage, within. 
foB^-oigU^ours of the onset of the pulmonary symptoms, I have repeatedly, 
after diphtheria, f ound scattered nodules of lobular hepatization. Northrup, 
in a case in which death occurred within the fiSf twenty-four hours, in addi¬ 
tion to the extensive involvement of the smaller bronchi, found the intra¬ 
lobular tissue also involved in places. The dyspnoea is constant and progres¬ 
sive'and soon signs of deficient aeration of the blood are noted. The face 
becomes a little suffused and the finger-tips bluish. The child has an anxious 
expression and gradually enters upon the most distressing stage of asphyxia. 
At first the urgency of the symptoms is marked, but soon the benumbing influ¬ 
ence of carbon dioxide on the nerve-centres is seen and the child no longer 
makes strenuous efforts to breathe. The cough subsides, and, with a gradual 
increase in lividity and a drowsy restlessness, the right ventricle becomes more 
an d mpfc .distended, the bronchial rales become more liquid as the tubes fill 
with mucus, and death occurs from heart paralysis. These are symptoms of 
a severe case of broncho-pneumonia, or what the older writers called suffocative 
cata rrh . 

The physical signs may at first be those of capillary bronchitis, as indi¬ 
cated by the absence of dulncss, the presence of fine subcrepitant and whistling 
rales. In many cases death takes place before any definite pneumonic signs 
are detected. When these exist they are much more frequent at the bases, 
where there may bo areas of impaired resonance or even of positive dulness. 
When numerous loci involve the greater part of a lobe the breathing may 
beeomo-tubular, but in the scattered patches of ordinary broncho-pneumonia, 
following the fevers, the breathing is more commonly harsh than blowing. 
In grave cases there is retraction of the base of the sternum and of the lower 
costal cartilages during inspiration, pointing to deficient lung expansion. 

Diagnosis. —With lobar pneumonia it may readily be confounded if the 
areas of consolidation are large and merged together.•''It is to be remembered, 
as Holt’s figures well show, that 1 broncho-pneumonia occurs chiefly in children 
under one year, whereas lobar pneumonia is more common after the third 
yean No writer has so clearly brought out the difference between pneumonia 
at these periods as Gerhard,* of Philadelphia, whose papers on this subject 
have the freshness and accuracy which characterized all the writings of that 
eminent physieian. ^Between lobar pneumonia and the secondary form of 
broncho-pneumonia the diagnosis is easy. fThe mode of onset is essentially 
different in the two infections, the one developing insidiously in the course 
or at the conclusion of another disease, the other setting in abruptly in a 
child in good health, jfja. lobar pneumonia the disease is almost always uni¬ 
lateral, in broncho-pneumonia bilateral.£ The chief trouble arises in cases of 
prima ry bronchopneumonia, which by aggregation of the foci involves the 
gr eater par t of one lobe. iHere the difficulty is very great, and the physical 
signs may be practically identical, but in broncho-pneumonia it is much more 
likely that a lesion, however slight, will be found on the other side. 

*> A s till more difficult question to decide is whether an existing broncho¬ 
pneumonia is simple or tuberculous. In many instances the decision cannot 
be made, as the circumstances under which the disease occurs, the mode of 

* American Journal of Medical Sofenoee, vols. xlv and XT. 
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onset, and the physical signs may be identical. It has often been my e\pr 
rience that a case has been sent down from the children's ward to the dead- 
house with the diagnosis of post-febrile broncho-pneumonia in which there 
was no suspicion of the existence of tuberculosis; but on section there were 
found tuberculous bronchial glands and scattered areas of broncho-pneumonia, 
some of which were distinctly caseous, while others showed signs of softening. 
I have already spoken fully of this in the section on tuberculosis, but it is 
well to emphasize the fact that there are many cases of broncho-pneumonia 
t in children.which time alone enables us to distinguish from tuberculosa. ^Thc 
existence of extensive disease at the apices or central regions is a suggestive 
indication, and signs of softening may be detected, ijn the vomited matter, 
which is brought up after severe spells of coughing, sputum may be picked 
out and elastic tissue and bacilli detected. 

p It is a superfluous refinement to make a diagnosis between capillary bron¬ 
chitis and catarrhal pneumonia, for the two conditions are part and parcel 
of the same disease, tin simple bronchitis involving the larger tubes urgent 
d y a pp ma and pulmonary distress are rarely present and the aUas^a m,co arser 
and.more sibilant It must not be forgotten that, as in lobar pneumonia, 
cerebral symptoms may mask the true nature of the disease, and may even 
lead to the diagnosis of mepjyngjiis. I recall more than one instance in 
which it could not be satisfactorily determined whether the infant had tubor- 
culom.weaingitis or a cerebral complication of an acute pulmonary affection. 

Prognosis.—In. thw - paima ry form the outlook is good. . In..children e»- 
foebled by constitutional disease and prolonged fevers broncho-pneumonia is 
terribly fatal, hut in cases coming on in connection with whooping-cough or 
after, measles recovery^may take placo in the most desperate cases. It is in 
this disease that the truth of the old maxim is shown—“ Never despair of 
a Biek child.” Thtuleatiuiale in children under five has been variously esti¬ 
mated at from ’IQ tn SO pvt "rmt After diphtheria and measles thin, wiry 
children seem to stand broncho-pneumonia much better than fat, flabby ones. 
In adults the aspiration or deglutition pneumonia is a very fatal disease. 

Prophylaxis.—Much can be done to reduce the probability of attack after 
febrile affections. Thus, in the convalescence from measles and whooping- 
cough, it is very important that the child should not be exposed to cold, 
particularly at night, when the temperature of the room naturally falls. In 
a nocturnal visit to the nursery—sometimes, too, I am sorry to say, to a 
. children’s hospital—how often one sees children almost naked, having kicked 
aside the bedclothes and having the night-clothes up about the arms! The 
use of light flannel “combinations” obviates this nocturnal chill, which i>. 
I am sure, an important factor in the colds and pulmonary affections of young 
children, both in private houses and in institutions. The catarrhal trouble- 
of the nose and throat should be carefully attended to, and during fevers 
the mouth should be washed two or three times a day with on antiseptic 
solution. 

Treatment. —The frequency and the seriousness of broncho-pneumonia 
render it a disease which taxes to the utmost the resources of the prac¬ 
titioner. There is no acute pulmonary affection over which he at times «*» 
greatly despairs. On the other hand, there is not one in which he will be 
more gratified in, saving cases which have seemed past all succor. The geo- 
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eral arrangements should receive special attention.' The room should be kept 
at an ev entemperature—about 65° to 68°—and the^air should be kept moist 
with'vap or. 

J At me outset the bowels should bo opened by a mild purgu^njihaa-oastor 
oil or smdl^^gg^s of calomel, one-twelfth to one-sixth of a grain hourly until 
a movement is obtained, and care should be taken throughout the attack 
to secure a daily movement. {/The common saline fever mixture of citrate 
of potash, liquor ammonii acetatis, and aromatic spirits of ammonia may Ikj 
given every two or three hours. If the disease comes on abruptly with high 
fever, minim or minim and a half doses of the . tincture of aconite , may Ikj 
given with it. /‘The pain, the distressing symptoms, and the incessant cough 
often demand opium, which must of course be used with care and judgment 
in the case of young children, hut which is certainly not contra-indicated and 
may be usefully given in the form of paregoric. Blisters are now rarely if 
ever employed, and oven the jacket poultice has gone out of fashion. For 
the latter, however, I confess to a strong prejudice, and when lightly made 
and frequently\changed it undoubtedly gives great relief. Much more com¬ 
monly we now see, both in private and in hospital practice, the jacket of 
cotton-batting. Ice-poultices to the chest may be used and do good. The diet 
should consist of milk, broths, and egg albumen. Milk often curds and is dis¬ 
agreeable. Egg-white is particularly suitable and very acceptable when given 
in cold water with a little sugar. It forms, indeed, an excellent medium for 
the administration of the stimulants. If the pulse shows signs of failing, it is 
best to begin early with brandy. As in all febrile atrections of children, cold 
water should be constantly at the bedside, and the child should he encour¬ 
aged to drink freely. With these measures, in many cases the disease pro¬ 
gresses to a favorable termination, but too often other and more serious 
symptoms arise. Cough becomes more distressing, dyspnma increases, the 
ominous rattling of tho mucus can be heard in the tubes, the child’s color is 
not so good, and there is greater restlessness. Under these circumstances 
stimulant expectorants- 1 —ammonia, squills, and senega—may he given. To¬ 
gether they make a very disagreeable dose for a young child, particularly with 
the carbonate of ammonia. The aromatic spirits of ammonia is somewhat 
better. If the carbonate is employed, it must be given in small doses, not 
more than a grain to an infant of eighteen months. If the child has increas¬ 
ing difficulty in getting up the mucus, an emetic should be given—either the 
wine of ipecac, or, if necessary, tartar emetic. There is no necessity, how¬ 
ever, to keep the child constantly nauseated. Enough should bn given to cause 
prompt emesis, and the benefit results in the expulsion of the mucus from 
the larger tubes. In this stage, too, strychnine is undoubtedly helpful in 
stimulating the depressed respiratory centre. Inhalations of oxygen may be 
employed, sometimes with great benefit. 

VEifil ra pid fa ilure 0 f the heart, loud, mucous rattles in the throat, and 
increasing lividity, -every measure should he used to arouse the child and 
excite coughing. Alternate douches of hot and cold water, electricity, and 
fypodermic injections of ether may he tried. For the reduction of tempera¬ 
ture. particularly if cerebral symptoms are prominent, there is nothing so 
satisfactory as the wet pack or the cold bath. In the case of children, when 
the latter is used it should be graduated, beginning with a temperature which 
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is pleasantly warm and gradually reducing it to 75° or 80°. Even when the 
temperature is not high, the cerebral symptoms are greatly relieved by the bath 
or the pack. 

m. CHRONIC INTERSTITIAL PNEUMONIA. 

(Cirrhosis of the Lung—Fibroid Phthisis.) 

A fibroid change may have its starting-point in the tissue about the bronchi 
and blood-vessels, the interlobular septa, the alveolar walls, or in the pleura. 
So diverse are the forms and so varied the conditions under which this change 
occurs that a proper classification is extremely difficult. We may recognize, 
however, two chief forms—the local, involving only a limited area of the lung 
substance, and the diffuse, invading either both lungs or an entire organ. 

Etiology.— Local fibroid change in the lungs is common. It is a constant 
accompaniment of tubercle, in the evolution of which interstitial changes play 
a very important role. In tumors, abscess, gummata, hydatids, and emphy¬ 
sema it also occurs. Fibroid processes are frequently met with at the apices of 
the lung and may be due either to a limited healed tuberculosis, to fibroid 
induration in consequence of pigment, or, in a few instances, may result from 
thickening of the pleura. 

Diffuse intehstitial pneumonia is met with: 1. As a sequence of acute, 
fibrinous pneumonia. Although extremely rare, this is recognized as a possible 
termination. From unknown causes resolution fails to take place. Organiza¬ 
tion goes on in the fibrinous plugs within the air-cells and the alveolar walls 
become greatly thickened by a new growth, first of nuclear and subsequently 
of fibrillated connective tissue. Macroscopically there is produced a smooth, 
grayish, homogeneous tissue which has the peculiar translucency of all new- 
formed connective tissue. This has been called gray induration. A majority 
of the cases terminate within a few months, but instances which have been fol¬ 
lowed from the outset are very rare. 

2. Chronic Broncho-Pneumonia. —The relation of broncho-pneumonia to 
cirrhosis of the lung has been specially studied by Charcot, who states that it 
may follow the acute or subacute form of this disease, particularly in children. 
The. fibrosis extends from the bronchi, which are usually found dilated. Bron¬ 
chiectasis itself may be followed by fibrosis of the lung. The alveolar walls 
are thickened and the lobules converted into firm grayish masses, in which 
there is no trace of normal lung tissue. This process may go on and involve 
an entire lobe or even the whole lung. Many of these cases axe tuberculous 
from the outset. 

3. Pleurogenous Interstitial Pneumonia. —Charcot applies this term to 
that form of cirrhosis of the lung which follows invasion from the pleura. 
Doubt has been expressed by some writers whether this really occurs. While 
Wilson Fox is probably correct in questioning whether an entire lung can 
become cirrhosed by the gradual invasion from the pleura, there can be no 
doubt that there are instances of primitive dry pleurisy, which, as Sir Andrew 
Clark has pointed out, gradually compresses the lung and at the same time 
leads to interstitial cirrhosis. This may be due in part to the fibroid change 
which follows prolonged compression. In some cases there seems to be a difr 
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tinct connection between the greatly thickened pleura and tho dense strands 
of fibrous tissue pass.ng from it into the lung substance. Instances occur in 
which one lobe or the greater part of it presents, on section, a mottled appear- 
am», owing to the increased thickness of the interlobar septa—a condition 
which may exist without a trace of involvement of the pleura. In many other 
cases, however, the extension seems to be so definitely associated with pleurisy 
that there is no doubt as to tho eausnl connection between the two processes. 
In these instances the lung is removed with great difficulty, owing to the thick¬ 
ness and close adhesion of the pleura to the chest wall. 

, 4 ; Chronic interstitial pneumonia, due to inhalation of dust, which is 
considered in a separate section. 

5. Syphilis of the lung presents the features of a chronic fibrosis of the 
organ (seep. 273). 

Indurative changes in the lung may follow the compression by aneurism 
or new growth or the irritation of a foreign body in a bronchus. 

Morbid Anatomy.—There are two chief forms, | the massive or lobar and 
L&® insular or broncho-pneumonic form./ In the massive typo the disease is 
unilateral; the chest of the affected side is sunken, deformed, and the shoulder 
much depressed. On opening the thorax the heart is seen drawn far over 
to the affected side. TJje .unaffected lung is emphysematous and covers the 
6 r . p fiter portion of the mediastinum. It is scarcely credible in how small a 
space, close to the spine, the cirrhosed lung may lie. The adhesions between 
the..pleural membranes may be extremely dense and thick, particularly in 
the pleurogenous cases; but when the disease has originated in the lung there 
niay be little thickening of the pleura. The organ is airless, firm, and hard. 
It strongly resists cutting, and on section shows a grayish fibroid tissue of 
variable amount, through which pass the blood-vessels and bronchi. The latter 
may be either slightly or enormously dilated. There are instances in which 
the entire lung is converted into a series of bronchicctatic cavities and the 
cirrhosis is apparent only in certain areas or at the root. The tuberculous 
cases can usually be differentiated by the presence of an apical cavity, not 
bronchiectatic, often large, and the other lung almost invariably shows tuber¬ 
culous lesions. Aneurisms of the pulmonary artery are not infrequent in the 
cavities. The other lung is always greatly enlarged and emphysematous. The 
heafl is hypertrophied, particularly the right ventricle, and there may be 
marked atheromatous changes in the vessels. An amyloid condition, of the 
viscera, is, found in some cases.) 

■ Jn th a . hrannh o. pnfiBm(fflk .form the arena., ate smaller, often centrally 
PltU&d, and most frequently in the lower lobes. They are deeply-pigmented, 
^QK.jdilatflOronchi, and when multiple are separated by emphysematous 
lung tissue. 

A reticular form of fibrosis of the lung has been described by Percy Kidd 
®nd W. McCollum, in which the lungs are intersected by grayish fibroid 
strands following the lines of the interlobular septa. 

Symptoms and Couxse. — The d isease is essentially chronic, extending over 
a Perio d of many years, and when once the condition is established the health 
maybe fairly good. In a well-marked case the patient ^mplains only of his 
chronic cough, perhaps a slight shortness of breath. In other respects he is 
quite well, and is usually able to do light work. The cases are commonly 
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regarded as phthisical, though there may be scarcely a symptom of that affec¬ 
tion except the cough. There are instances, however, of^fibroid phthisis which 
cannot be distinguished from cirrhosis of the lung except by the presence of 
tubercle bacilli in the expectoration. As the bronchi are usually dilated, the 
symptoms and physical signs may be those of bronchiectasis. fThe nojigij, is 
paroxysma l and the^xpectoratlSS js generaUy. fiopioua-^sijLauafcBW^eiit 
g^T-r^ p n T . nl piif nature. It is sometimes fetid. ^TIiemorThage is_by no means 
infrequent, and occurred in more than one-half of the cases analyzed by 
Bastian. Walking on the level and in the ordinary affairs of life the patient 
may show no shortness of breath, but in the ascent of stairs and on exertion 
there may be dyspnoea. 

Phybical Signs. — Iflspection.- j - r She affected side of the chest is immo¬ 
bile, retracted, and shrunken, and contrasts in a striking jway with the volu¬ 
minous healthy one. The intercostal spaces are obliterated and the ribs may 
even overlap. ‘"The shoulder is drawn down and from behind it is seen that 
the spine is bowed. ..The muscles of the shoulder-girdle are wasted. tThe heart 
ia.-greatly displaced, being drawn over by the shrinkage of the lung to the 
affected side. When the left lung is affected there may be a large area of 
visible impulse in the second, third, and fourth interspaces. / MjepaHEStion 
shows a great diminution in the affected side, and with the saddle-tape the 
expansion may be seen to be negative. The percussion note varies with the 
condition of the bronchi. It may be absolutely flat, particularly at the base 
or at the apex. In the axilla there may be a flat tympany or even an am¬ 
phoric note over a large sacculated bronchus. On the opposite side the per¬ 
cussion note is usually hyperresonaut. On auscultation the breath-sounds hare 
either a cavernous or amphoric quality at the apex, and at the base are feeble, 
with mucous, bubbling rales. The voice-sounds are usually exaggerated. 
Cardiac murmurs are not uncommon, particularly late in the disease, when 
the right heart fails. These are, of course, the physical signs of the disease 
when it is well established. They naturally vary considerably, according to 
the stage of the process. The disease is essentially chronic, and may persist 
for fifteen or twenty years. Death occurs sometimes from hsmorrhage, more 
commonly from gradual failure of the right heart with dropsy, and occasion¬ 
ally fmnf-amyinid degeneration of the-OIgans. # 

Diagnosis. —The diagnosis is never difficult. It may be impossible to say, 
without a clear history, whether the origin is pleuritic or pneumonic. Between 
oases of this kind and fibroid phthisis it is not always easy to discriminate, as 
the conditions may be almost identical. When tuberculosis is present, how¬ 
ever, even in long-standing cases, bacilli are usually present in the sputa, and, 
there may be signs of disease in the other lung. 

Treatment.—It is only for an intercurrent affection or for an aggravation 
of the cough that the patient seeks relief. Nothing can be done for the con¬ 
dition itself. When possible the patient should live in a mild climate, and 
sh nnld avoid exposure to cold and damp. A distressing feature in some casci 
is the putrefaction of the contents of the dilated tubes, for which the same 
measures may be nsed as in 
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IV. PNEUM0N0K0N108IS. 

Deflation.—Under this terra, introduced by Zenker, are embraced those 
forma of fibrosis of the lung due to the inhalation of dusts in various occupa¬ 
tions. They have received various names, according to the nature of the in¬ 
haled particles anthracosis, or coal-miner’s disease; sidcroxis, due to tho 
inhalation of metallic dusts, particularly iron; clialicosxs, due to the inhala¬ 
tion of mineral dusts, producing the so-called stone-cutter’s phthisis, or tho 
f‘ grinder’s rot ” of the Sheffield workers. 

Etiology.—The dust particles inhaled into the lungs are dealt with exten¬ 
sively by the ciliated epithelium and by the phagocytes, which exist normally 
Ib’the respiratory organs. The ordinary mucous corpuscles take in a largo 
number of the paJBcles, which fall upon the trachea and mam bronchi. The 
cilia sweep the mucus out to a point from which it can be expelled by cough¬ 
ing. It is doubtful if the particles ever reach tho air-cells, but the swollen 
alveolar cells (in which they are in numbers) probably pick them up on tho 
way. The raucous and the alveolar colls are the normal respiratory scavengers. 
In dwellers in the country, in which the air is pure, they are able to prevent 
the access of dust particles to tho lung tissue, so that even in adults these 
organs present a rosy tint, very different from the dark, carbonized appear¬ 
ance of the lungs of dwellers in cities. When the impurities in the air are 
very abundant, a certain proportion of the dust particles escapes these cells 
and penetrates tho mucosa, reaching the lymph spaces, where they are attacked 
at once by the cells of the connective-tissue stroma, which are capable of 
ingesting and retaining a large quantity. In coal-miners, coal-heavers, and 
others whose occupations necessitate the constant breathing of a vegpdtisty 
atmosphere even these forces arc insufficient. Vansteenlicrghe and Qrysez 
have demonstrated that pulmonary anthracosis may lie induced by passing 
an emulsion of china ink into the stomach of an animal through a catheter. 
From a long series of experiments they conclude that anthracosis is due to 
the intestinal absorption of carbon particles arrested in tho nose and pharynx, 
and" then swallowed. Their experiments further show that both the tracheal 
and intestinal routes arc used—through the former tho particles reach the 
broifchi and external portions of the alveoli, through the latter the parenchyma 
of the lung. Occasionally in anthracosis the carbon grains reach the general 
circulation, and the coal dust is found in the liver and spleen. As Weigcrt 
has shown, this occurs when the densely pigmented bronchial glands closely 
adhere to the pulmonary veins, through the walls of which the carbon particles 
pass to the general circulation. The lung tissue has a remarkable tolerance 
for these particles; but by constant exposure a limit is reached, and there is 
brought about a very definite pathological condition, an interstitial sclerosis. 
In coal-miners this may occur in patches, even before the lung tissue is uni¬ 
formly infiltrated with the dust. In others it appears only after the entire 
organs have become so laden that they are dark in color, and an ink-like 
juice flows from the cut surface. The lungs of a miner may be black through¬ 
out and yet show no local lesions and be everywhere crepitant. 

Korbid Anatomy.—The particles of carbon are found deposited in large 
lumbers in the follicular cords of the tracheal and bronchial glands and 
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of the peri-bronchial and peri-arterial lymph nodules, and in these they finally 
excite proliferation of the connective-tissue elements. It is by no means un¬ 
common to find in persons whose lungs are only moderately carbonized the 
bronchial glands sclerosed and .hard. In anthracosis the fibroid changes usu- 
a lly begin in the peri-broncbiaLlymph-tissue, and in the early stage of the 
process the sclerosis may be largely confined to these regions. A Nova Scotian 
miner, aged thirty-six, died under my care, at the Montreal General Hospital, 
of black Small-pox, after an illness of a few days. In his lungs (externally 
coal-black) there were round and linear patches ranging in size from a pea 
to a hazel-nut, of an intensely black color, airless and firm, and surrounded 
by a crepitant tissue, slate-gray in color. In the centre of each of these areas 
was a small bronchus. Many of them were situated just beneath the pleura, 
and formed typical examples of limited fibroid broncho-pneumonia. In addi¬ 
tion there is usually thickening of the alveolar walls, pjftcularly in certain 
areas. By the gradual coalescence of these fibroid patches large portions of 
the lung may be converted into firm areas of cirrhosis, grayish-black in the 
case of the coal-miner, steel-gray in the caso of the stone-worker. In the 
case of a Cornish miner, aged siifcy-three, who died under my care, one of 
these fibroid areas measured 18 by 6 fern, and 4.5 era. in depth. 

A second important factor in these cases is chronic bronchitis, which is 
present in a large proportion and really causes the chief symptoms. A third 
is the occurrence of emphysema, which is almost invariably associated with 
long-standing cases of pneumOijokoniosis. With the changes so far described, 
unless the cirrhotic area is uohsually extensive, the case may present the 
features of chronic ijhmchitia with emphysema, but finally another element 
comes into play. In the fibroid areas softening occurs, probably a process of 
necrosis similar to that by wipoh softening is produced in fibro-myomata of 
the uterus. At first these are small and contain a dark liquid. Charcot calls 
them ulcitres du poumon. Thev,rarely attain a large size unless a communica¬ 
tion is formed with the broncjraS, in which caso they may become converted 
into suppurating cavities. , 

Anthracosis and Tubercuidsis .—In the Pennsylvania anthracite district 
tuberculosis is relatively less common among the miners, the figures foi 
ten years at Scranton for male adults being 3.37 per cent in mine workers, 9.9! 
per cent in those of other occupations (Wainwright). Goldman in Germany 
Oliver and Trotter in England, all agree upon the comparative rarity of tuber 
culosis among coal miners. -Though this may be attributed in part to tin 
improved ventilation of thimines, it has also probably something to d< 
with the less favorable soil offered to the bacilli in a lung infiltrated witl 
coal dust. 

The siderosis induced by the oxide of iron causes an interstitial pneumoni 
similar to anthracosis. Workers in brass and in bronze are liable to a. lit 
affection. - < 

Chalicosis, dde* to the deposit of particles of silex and alumina, is foun 
in the makers of mill-stones, particularly the French mill-stones, and also > 
knife and axe grinders and stone-cutters. Anatomically, this form is chni 
acterized by the production of nodules of various sizes, which are cut with tli 
greatest difficulty^antLgometimes present a curious grayish, even glittering 
crystalloid ippeuriUigj^*' 



DISEASES OF THE LUNOS. 


683 


Workers in flax and in cotton, and grain-shovellers are also subject, to 
these chronic interstitial changes in the lungs. In all these occupations, as 
shown by Greenhow, to whose careful studies we owe so much of our knowl¬ 
edge of these diseases, the condition of the lung, may ultimately lie almost 
identical 


Symptoms.—The symptoms do not come on until the patiant has worked 
ffor a variable number of years in the dusty atmosphere. As a rule there are 
cough andjfailing health for a prolonged period of time before complete disa¬ 
bility. The coincident emphysema is responsible in great part for the short- 
ness of breath and wheezy condition of these patients. The expectoration is 
usually muco-purulent, often profuse, and in authraeosis very dark in color— 
tlm.so-called “black spit,” while in chalicosis there may lie seen under the 
microscope the bright angular particles of silica. 

Even when theWare physical signs of cavity, tubercle-bacilli arc not neces¬ 
sarily, and indeed in my experience are not usually present. It is remarkable 
for how long a time a coal-miner may continue to bring up sputum laden with 
coal particles even when there are signs only of a chronic bronchitis. Many 
of the particles are contained in the cells of the alveolar epithelium. In these 
instances it appears that an attempt is made by the leucocytes to rid the lungs 


of some of the carbon grains. 

The diagnosis of the condition is rarely difficult; the expectoration is usu¬ 
ally characteristic. It must always be borne in mind that chronic bronchitis 
a nd e mphysema -form essential parts of the process and that in late stages 
there jnay-hotuberculous infection. 

The treatmen t of the condition is practically that of okroaio bronchitis 
and emphysema. 


Y. EMPHYSEMA. 

Definition.—The condition in which theej^fundibular passages and the 
; alveoli are dilated and the alveolar walls atrophied. 

A practical division may be made into compensatory, hypertrophic, and 
atrophic forms, the acute vesicular emphysema, and the interstitial forms. 
The last two do not in reality come under the above definition, but for con¬ 
venience they may be considered here. 

I. Compensatory Emphysema. 

Whenever a region of the lung does not expand fully in inspiration, either 
another portion of the lung must expand or the chest wall sink in order to 
occupy the space. The former almost invariably occurs. We have already 
mentioned that tin broncho-pneumonia there is a vicarious distention 6f the 
air-jesieles in the adjacent healthy lobules, and the aaapff happens in the 
neighborhood of tuberculous areas and cicatrices. In geharaj pleural adhe¬ 
sions there is often compensatory emphysema, ; particulaty -anterior 

margins of the lung. The most advanced example of this seen in 

cirrhosis, when the unaffected lung increases greatly in size, o wing to disten¬ 
tion of the air-vesicles. A similar though less marked eondit .'.v. is seen in 
extonajyfl p]fu^'°y with effusion and in pneumothora ^fcjf ' 

At first, this distention of the air-vesicles is a augi|P II mHtod process 

a 
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and the alveolar walla are stretched but not atrophied. Ultimately, however, 
in many cases they waste and the contiguous air-cells fuse, producing true 
emphysema. 

II. Hypebtrophio Emphysema. 

The large-lunccd emphyse ma of Jenner. also known as substantive or 
idiopathic emphysema, is a well-marked clinical affection, characterized by 
enlargement of tire lungs, due to distention of the air-cells and atropln 
of their walls, and clinically by imperfect aeration of the blood and more 01 
less marked dyspnoea. 

Etiology.—Emphysema is the? result of persistently high, intra-alveolar 
tension acting upon a congenitally weak lung tissue. Strongly in favor of 
the view that the nutritive change in the air-cclls is the primary factor, is the 
markedly hereditary character of the disease and the frequency with which it 
starts early in life. To James Jackson, Jr., of Boston, we owe the first obser¬ 
vations on the hereditary character of emphysema. Working under Louis’ di¬ 
rection, he found that in 18 out of 28 eases one or both parents were affected. 

2 In-childhood, it may follow recurving asthmatic attacks due to adenoid 
vegetations. It may occur, too, in several members of the same family. We 
are still ignorant as to the nature of this congenital pulmonary weakness. 
Cohpheim thinks it probably due to a defect in the development of the elastic- 
tissue fibres—a statement which is borne out by Eppinger’s observations. 

Heightened pressure within the air-cells may be due to forcible inspira¬ 
tion or expiration. Much discussion has taken place as to the part played bv 
these two acts in the production of the disease. The inspiratory theory was 
advanced by Laennec and subsequently modified by Gairdner, who held that 
in chronic bronchitis areas of collapse were induced, and compensatory dis¬ 
tention took place in the adjacent lobules. This unquestionably does occur 
in the vicarious or compensatory emphysema, but it probably is not a facto! 
of much moment in the form now under consideration. The expiratory theory, 
which was supported by MeiMelssohn and Jenner, accounts for the condition 
in a much more satisfactory way. 1 In all straining efforts and violent attacks 
of coughing, the glottis is closed and the chest walls are strongly compressed 
by muscular efforts, so that the strain is thrown upon those parts of the lung 
least protected, as the apices and the anterior margins, in which we always 
find the emphysema most advanced. The sternum and costal cartilnges grad¬ 
ually yield to the heightened intrathoracic pressure and arc, in advanced cases, 
pushed forward, giving the characteristic rotundity to the thorax. 

Freund’s Theory. —A primary disease of the costal cartilages—a chronic 
hyperplasia with premature ossification is believed to bring about gradually 
a state of rigid dilatation of the chest, to which the emphysema is secondary. 
Recent observations make it probable that there is a group of cases in which 
such changes occur in young persons, particularly in the cartilages of the first 
three ribs. Niemeyer says that he had met with a' few such cases, and there 
have been reported recently instances in which the cartilages increased in size 
and stood out prominently. For such a condition what is now called Freund’s 
operation (of resection) would be indicated. 

Of other etiological factors occupation is the most important. The dis¬ 
ease is met with in players on wind instruments, in glass-blowers, and in 
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occupations necessitating heavy lifting or straining. Whooping-cough and 
bronchitis .play an important role, not so much in the changes which they 
induce in the bronchi as in consequence of the prolonged attacks of 
coughing. 

Itorbid Anatomy. —The thorax is capacious, usually barrel-shaped, and 
the cartilages are calcified. On removal of the sternum, the anterior medias¬ 
tinum is found completely occupied by the margins of the lungs, and the 
pericardial sac may not be visible. The organs are very large and have lost 
their elasticity, so that they do not collapse either in the thorax or when placed 
on the table. The pleura is pale and there is often an absence of pigment, 
sometimes in patches, termed by Virchow albinism of the lung. To the touch 
they have a peculiar, downy, feathery feel, and pit readily on pressure. This 
is one of the most marked features. Beneath tho pleura greatly enlarged air- 
vesicles may be readily seen. They vary in size from .5 to 3 mm., and .igftpi- 
lar hullaa. the size of a walnut or larger, may project from the free margins. 
The best idea of the extreme rarefaction of tho tissue is obtained from sec¬ 
tions of a lung distended and dried. At the anterior margins the structure 
may form an irregular series of air-chambers, resembling the frog’s lung. On 
careful inspection with the hand-lens, remnants of the interlobular septa or 
even of the alveoli may be seen on these large emphysematous vesicles. Though 
general, the distention is more marked, as a rule, at the anterior margins, and 
is often specially marked at the inner surface of the lol>c near tho root, where 
in extreme cases air-spaces as large as a lien’s egg may sometimes be found. 
Microscopical ly there is seen atrophy of tho alveolar walls, by which is pro¬ 
duced the coalescence of neighboring air-cells. In this process the capillary 
network disappears before the walls are completely atrophied. The loss of 
the elastic tissue is a special feature. It is stated, indeed, that in certain 
cases there is a congenital defect in the development of this tissue. Tho epi¬ 
thelium of the air-eells undergoes a fatty change, but the large distended air¬ 
spaces retain a pavement layer. 

The bronchi show important changes. In tlis larger t.uhes tho mucous 
membra ne may bo rough and thickened .from chronic bronchitis; often tho 
longitudinal lines of submucous elastic tissue stand out prominently. In 
the advanced cases many of the smaller tubes are dilated, particularly when, 
in addition to emphysema, there are peri-bronchial fibroid changes. Bron¬ 
chiectasis is not, however, an invariable accompaniment of emphysema, but, 
as Laennec remarks, it is difficult to understand why it is not more common. 
Of associated morbid changes the most important are found. jflJho Jieart. 
The right chambers are dilated and hypertrophied, the . tricuspid orifice is 
lajrge,'TOTthe'valve segments arc often thickened at the edges. In advanced 
eases the cardiac hypertrophy is general. The pulmonary artery and .its 
branjJj^jjjay be wide anil show marked atheromatous changes. 

The changes in the other organs are those commonly associated with pro¬ 
longed venous congestion. Pgeumothorax may follow the rupture of an em- 


r“MSUutu>us uieu. • . . 

Symptoms.—The disease may be tolerably advanced before any special 
B ymptoma occur. A child, for instance, may be somewhat short of breath on 
, going up-stairs or may be jinable to run and play as other children without 
great discomfort; or, perhaps, has attacks ofalightljvidity. Doubtless much 
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depends upon the completeness of cardiac compensation. When this is per¬ 
fect,- there may be no special interruption of the pulmonary circulation and. 
except with violent exertion, there is no interference with the aeration of the 
blood. I n well-m arked cases the following are the most import ant symp toms; 
D yspnoea. which may be Mt only on slight exertion, or may be persistent, and 
aggravated bjk intercurrent attacks of bronchitis. The respirations are often 
harsh and wheezy, and expiration is distinctly prolonged. 

Cyanosis of an extreme grade is more common in emphysema than in 
other affections with the exception of congenital heart-disease. So far as I 
know it is the only disease in which a patient may be able to go about and 
'even to walk into the hospital or consulting-room with a lividity of startling 
intensity. The contrast between the extreme cyanosis and the comparative 
comfort of the patient is very striking. In other affections of the heart and 
lungs associated with a similar degree of cyanosis the patient is invariably in' 
bed and usually in a state of orthopneea. One condition must be here referred 
to, viz., the extraordinary cyanosis in cases of poisoning by aniline products, 
which is in most part due to the conversion of the haemoglobin into methaemo- 
globin. 

Bronchitis with associated cough is a frequent symptom and often the 
direct cause of the pulmonary distress. The contrast between emphysematous 
patients in the winter and summer is marked in this respect. In the latter 
they may be comfortable and able to attend to their work, but with the cold 
and changeable weather they are laid up with attacks of bronchitis. Finally, 
in fact, the two conditions become inseparable and the patient has persistently 
more or less cough. The acute bronchitis may produce attacks not unlike 
asthma. In some instances this is true spasmodic asthma, with which emphy¬ 
sema is frequently associated. 

As ago advances, and with successive attacks of bronchitis, the condition 
grows slowly worse. In hospital practice it is common to admit patients over 
sixty with well-marked signs of advanced emphysema. The affection can 
generally be told at a glance—the rounded shoulders, barrel chest, the thin 
yet oftentimes muscular form, and sometimes, I think, a very characteristic 
facial expression. 

There is another group, however, of younger patients fr^m twenty-five to 
forty years of age who, winter after winter, have attacks of intense cyanosis in 
consequence of an aggravated bronchial catarrh. On inquiry we find that these 
patients have been short-breathed from infancy, and they belong, I believe, 
to a category in which there has been a primary defect of structure in the 
lung tissue- f • 

Physical Signs.— Inspection. — The thorax is markedly altered in shape; 
the antero-posterior diameter is increased and may be even greater than the 
lateral, so that the chest is barrel-shaped. The appearance is somewhat as if 
the chest was in a permanent inspiratory position. The sternum and costal 
cartilages.axe- prominent. The lower zone of the thorax looks large and the 
.intercostal spaces are much widened, particularly in the hypochondriac regions. 
The sternal fossa is deep, the clavicles stand out with great prominence, and 
tile neck looks shortened from the elevation of the thorax and the sternum. 
A zonejifdilated venules may be seen along the line of attachment of thqjia- 
phragm. Though this is common in emphysema,.it is by no means peculiar 
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to it or indeed to any special affection. Andrew, of Bartholomew’s Hospital 
and, according to Duckworth, Laycock called attention to it. 

The-curveof the spine is increased and the back is remarkably rounded, 
so that the scapulae seem to be almost horizontal./ M ensura tion shows the 
TAnn^ed form of the cheat and the very slight expansion on deep inspiration. 
The respiratory movements, which may look energetic and forcible, exercise 
little or no-influence. 1 Xllfijdicatdoes not expand, but there is a general ele- 
Witiffli- -jThe inspiratory effort is short and quick;the expiratory movement is 
pronged, t There may be retraction instead of distention in the upper abdom¬ 
inal region during inspiration, and there is-'sometimes seen a transverse curve 
fll)rt n Tf n at the level of the twelfth rib. L The apex beat of the 
heart is not visible, and there is usually marked pulsation in the epigastric 
region. The cervical veins stand out prominently and may pulsate. 

'Palpation .—The vocal fremitus is somewhat enfeebled but not lost. Tho 
atifex_br.*i.t can rarely be felt. There is a marked shock in the lower sternal 
region and* very distjnet. pulsation in the epigastrium. Percussion gives 
g T ‘ Mltl y ijpamamd resonance, full and drum-like—what is sometimes called 
hyperresonanee. The note is not often distinctly tympanitic in quality. Tho 
percussion note is greatly extended, the heart dulness may be obliterated, the 
u pper limit of liver dulness is greatly lowered, and the resonance may extend 
tome costal margin. Behind, a clear percussion note extends to a much lower 
level than normal. The level of splenic dulness, too, may l>e lowered. 

Qn auscultation the threath-sounds are usually enfeebled and may he 
masked by bronchitic rales. The most characteristic feature is thejjjrolonga- 
tionthe expiration, and the normal ratio may be rcversedj£4. to 1 instead 
of 1 tQ-4. It is often wheesy and harsh and associated with coarse rales and 
sibilant rhonchi. It is said that in interstitial emphysema there may be a 
friction sound heard, not unlike that of pleurisy. The heart-sounds are usu- 
a lly feeble bu t clear; in advanced cases, when there is marked cyauosis, a 
tri cuspid regurg itant murmur may be heard. Accentuation of the pulmonary 
second sound may be present. 

Course. —The course of the disease is slow but progressive, the recurring 
attacks of bronchitis aggravating the condition. Death may occur from inter¬ 
current pneumqpia, either lobar or lobular, and dropsy may supervene from 
cardiac failure. Occasionally death results from overdistention of the heart, 
with extreme cyanosis. Duckworth has called attention to the occasional 
occurrence of fatal haemorrhage in emphysema. In an old emphysematous 
patient at the Montreal General Hospital death followed the erosion of a main 
branch of the pulmonary artery by an ulcer near the bifurcation of tlie trachea. 

Treatment. —Practically, the measures mentioned in connection with bron¬ 
chitis should be employed. In children with asthma and emphysema the noso 
should be carefully examined. No remedy is known which has any influence 
over the progress of the condition itself. Bronchitis is the great danger of 
these patients, and therefore when possible they should live in an equable 
climate. nniA an well in annthfrn nnlifnmift and in Egypt. Injanse- 
oue qg* nf tVm von a h a engorgement, they are liable to gastric and intestinal dls- 
turWmgjjjind it is particularly important to keep the bowels regulated and to 
a void —y which often seriously aggravates the dyspnoea. Patients who 

come into the hospital in, a state of urgent dyspnoea and lividity, with great 
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engorgement of the veins, particularly if they are young and vigorous, should 
be bled freely. Inhalation of oxygen may be used. Strychnine will be found 
specially useful. Breathing of compressed air in a pneumatic cabinet gives 
temporary relief. Besection of the first costal cartilage or of the first three 
cartilages on either side has been practised CF tp.^tk^’h fmf.ri|tipn , l. It is not 
likely to be of, any benefit in the aged in whom the condition is established, 
but in a special group in the young in which the primary trouble appears to 
be in the cartilages—what has been called Freund’s Disease —the operation 
may be tried, though it is not without risks. 

III. Atbopitio Emphysema. 

A senile change, called by Sir William Jenner small-lunged emphysema, is 
rn ftljy a primar y .atrophy of the lung, coming on in advanced life, and scarcely 
constitutes a special affection. It occurs in “ withered-looking old persons ” 
who may perhaps have had a winter cough and shortness, of breath fpp years. 
In striking contrast to the essential hypertrophic emphysema, the chest is small 
and the ribs obliquely placed. The thoracic muscles are usually atrophied. 
The lung presents a remarkable appearance, being, concerted into a series of 
large vesicles, on the walls of which the r emnan ts of air-cells may be seen.< 

? 

IV. Acute Vesicular Emphysema. 

W I\en death o ccurs from bronchitis of the smaller tubes, when*, strong 
inspiratory efforts have Seen made, the lungs are large in volume and the air- 
cells-are much distended. Clinically, this condition may occur rapidly in 
cases of cardiac asthma and angina pectoris. The area of pulmonary reso- 
nance is much increased, and on auscultation thero are heard everywhere 
piping riles and prolonged expiration. A similar condition may follow prcs- 
sute uu'ttaj vagi. 

V. Interstitial Emphysema. 

Beads of air are seen in the interlobular and subpleural tissue, sometimes 
forming large bullae beneath the pleura. A rare event is rupture close to the 
root of the lung, and the passage of air along the trachea into the subcuta¬ 
neous tissues of the neck* After tracheotomy just the reverse may occur and 
the air may pass from the tracheotomy wound along the windpipe and bronchi 
and appear beneath the surface of the pleura. From this interstitial emphy¬ 
sema spontaneous pneumothorax may arise in healthy persons. 

YL GANGBENE 07 THE LUNG. 

Etiology. —Gangrene of the lung is not an affection per se, but occurs in 
a variety of conditions when necrotic areas undergo putrefaction. It is not 
easy to say why sphacelus should occur in one case and not in another, 
the germs of putrefaction are always in the air-passages, and yet necrotic 
territories rarely become gangrenous. Totrf"obstruction of a pulmonary 
—try]— a rule, causes infarction, and the are&.shut-off doea not. ofie D > 
though it may, sphacelate. Another factor would seem to be necessary— 
probably' a lowered tissue resistance, the result of general or local causes. B 
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| is met with (1) as a sequence of lobar pneumonia. This rarely occurs in a 
I L reV10 °fl healthy P^-mare.conifflonlv in the debilitated or ft *- 
betia-mkyt. (2) Gangrene is very prone to follow the aspiration pneumonia, 
since the foreign particles rapidly undergo putrefactive changes. Of a similar 
nature are the cases of gangrene due to perforation of cancer of the oesophagus 
mty |he lungor i nto the b ronchus. (3) The putrid contents of a bronchiec- 
t l tatic, more & tuberculous, cavity may excite gangrene in the 

neighboring tissues. The prgsgjjre bronchiectasis following aneurism or tumor 
may lead to extensive sloughing. (1) Gangrene may follow simple embolism 
of the pulmonary artery. More commonly, however, the embolus is derived 
from a part which is mortified or conics from a focus of bone disease*!” In 
typhus and ifl typhoid fever gangrene of the lung may follow thrombosis of one 
of the larger branches of the pulmonary artery. A case occurred in my wards 
in October, 1897, in connection with a typhoid septicaemia. Typhoid bacilli 
were isolated from the lung. Lastly, gangrene of the lung may occur in con¬ 
ditions of debility during convalescence from protracted fever—occasionally, 
indeed, without our being able to assign any reasonable cause. ’ 

Morbid Anatomy. —Lftenncc, who first accurately described pulmonary 
gangrene, recognized ^diffuse and a circumscribed form. > The former, though' 
rare, is sometimes seen in connection with pneumonia, more rarely after oblit¬ 
eration of a largo branch of the pulmonary artery. It may involve the greater 
part of a lobe, and the lung tissue is converted into a horribly offensive green- 
ish-blaek mass, torn and ragged in the centre.^In the circumscribed form there 
is well-marked limitation between the gangrenous area and the surrounding tis¬ 
sue. The focus may be single or there may bo two or more. The lower lobe 
is store commonly affected than the upper, and the peripheral more than the 
central portion of the lung, .^gangrenous area is at first uniformly greenish- 
brown_in color; but snftepjpg rapidly takes place with the formation of a cavity 
with shreddy, irregular walls and a greenish, offensive fluid. The lung tissue 
in the immediate neighborhood Rhows a zone of deep, congestion, often consoli¬ 
dation, and outside, ilhsan intense oedema* In the embolic cases the plugged 
artery can sometimes be found. When rapidly extending, vessels may be 
opened and a copious haemorrhage ensue. Perforation of the pleura is not 


uncommon. The irritating decomposing material usually excites the most 
intense bronchitis. Embolic processes are not infrequent. ThertTtB "a" remark¬ 
a ble associatio n tg some cases botwoen circumscribed gangrene of the lung and 
abscem of tEe brain. It has been referred to under the section on bron- 

oTSOTr^- 


Symptoms and Course. —Usually definite symptoms of local pulmonary 
disease precede the characteristic features of gangrene. These, of course, are 
very varied, depending on the nature of the trouble. The sputum is very char¬ 
acteristic. It is intensely fetid—usually profuse—and, if expectorated into 
a conical glass, separates into three layers—a greenish-brown, heavy sediment; 
an intervening thin liquid, which sometimes has a greenish or a brownish tint; 
and, on top, a thick, frothy layer. Spread on a glass plate, the shreddy debris 
of lung tissue can readily be picked out. Even large fragments of lung may 
!* coughed up. Eobertson, of Onancock, Va., sent me one several centimetres 
>n length, which had been expectorated by a lad of eighteen, who had severe 
pngnpe and recovered. Microscopically, elastic fibres are found in abhn- 
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dance, with granular matter, pigment grains, fatty crystals, bacteria, and 
leptothrix. It is stated that elastic tissue is sometimes absent, but I have 
never met with such an instance. The peculiar plugs of sputum which occur 
in bronchiectasis are not founds Blood is often present, and, as a rule, is much 
altered. The sputum has, in a majority of the cases, an intensely fetid odor, 
which is commpnicated to the breath and may permeate the entire room. It 
is much more offensive than in fetid bronchitis or in abscess of the lung. The 
fetor is particularly marked when there is free communication between the 
gangrenous cavities and the bronchi. On several occasions I have found, post 
mortem, localized gangrene, which had been unsuspected during life, and in 
which there had been no fetor of the breath. 

Xha physical signs, .when extensive destruction has occurred,jM&Jjwse 
o f ca gty. but the limited circumscribed areas may be difficult to detect. 
Bronchitis is always present. 

Among the general symptoms may be mentioned fever, usually of moderate 
grade; the pulse is rapid, and very often the constitutional depression is sevens. 
But the only special features indicative of gangrene are the sputa and the 
fetor of the breath. The patient generally sinks from exhaustion. Fatal 
haemorrhage may ensue. 

Treatment. —The treatment of gangrene is very unsatisfactory. The indi¬ 
cations, or course, are to disinfect the gangrenous aresSput this is often impos¬ 
sible. An antiseptic spray of carbolic acid may be employed. A good plan 
is for the patient to use over the mouth and nose an inhaler, which may bo 
charged with a solution of carbolic acid or with guaiacol; the latter drug has 
also been used hypodermically, with, it is said, happy results in removing the 
odor. If the signs of cavity are distinct an attempt should be made to cleanse 
it by direct injections of an antiseptic solution. If the patient’s condition is 
good and the gangrenous region can be localized, surgical interf ere nc e'Ma y be 
indicated. Successful cases have been reported. The general condition of 
the patient is always such as to demand the greatest care in the matter of 
diet and nursing. 

vn. ABSCESS OF THE LTJNG. 

Etiology. —Suppuration occurs in the lung under the following conditions: 
(1) As a sequence of inflammation, either lobar or lobular. Apart from the 
purulent infiltration this is unquestionably rare, and even in lobar pneumonia 
the abscesses are of small size and usually involve, as Addison remarked, sev¬ 
eral points at the same time. On the other hand, abscess formation is 
extremely frequent in the deglutition and aspiration forms of lobular pneu¬ 
monia. i After wounds of the neck or operations upon the throat, in suppura¬ 
tive disease of the nose or larynx, occasionally even of the ear (Volktnann). 
infective particles reach the bronchial tubes by aspiration and excite an intense 
inflammation which often ends in abscess. Cancer of the oesophagus, perfo¬ 
rating the root of the lung or into the bronchi, may produce extensive suppura¬ 
tion. The abscesses vary in size from a walnut to an orange, and have ragged 
and irregular walls, and purulent, sometimes necrotic, contents. 

ffi p&frbolic. so-called metastatic, abscesses, the result of infective emboli, 
are common in pyaemia. Thev may be numerous and present very 
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definite characters. As a rule they arc superficial, beneath the pleura, and 
often wedge-shaped. At first firm, grayish-red in color, and surrounded by a 
zone of intense hyperemia, suppuration soon follows with the formation of a 
definite abscess. The pleura is usually covered with greenish lymph, and per- 
faction sometimes takes place with the production of pneumothorax. 

} (8) Perforation of the lung from without, lodgment of foreign bodies, and, 
t in the right lung, perforation from abscess of the liver or a suppurating echino¬ 
coccus cyst are occasional causes of pulmonary abscess. 

(4) Suppurative processes play an important part in chronic pulmonary 
tuberculosis, many of the symptoms of which are due to them. 

> Symptoms. —Abscess following pneumonia is easily recognized by an aggra- 
j vtftion of the/general symptoms and by the, physical signs of cavity and the 
■j characters .of the expectoration. Embolic abscesses can not often l>c recognized, 
and the local symptoms arc generally masked in the general pyamiie manifes¬ 
tations,^ The characters of the sputum are of great importance in determining 
t|ie presence of abscess. The odor is offensive, jet it rarely has the horrible 
fetor of gangrene or of putrid bronchitis. \ In the pus fragments of lung tissuo 
can be seen, and thqf.elastic tissue may be very abundant. The presence of this 
with the physical sigmj rarely leaves any question as to the nature of the 
trouble. Embolic can usually run a fatal course. Recovery occasionally 
occurs after pneumojjH In a case following typhoid fever which I saw at 
the Garfield Hospitalf*fcerr removed two ribs and found free in the pus of 
a localized empyema a sequestered piece of lung, the size of the palm of the 
hand, which had sloughed off clearly from the lower lobe. The patient made 
a good recovery. 

Medicinal treatment is of little avail in abscess of the lung. When well 
defined and superficial, an attempt should always be made to open and drain 
it. A number of successful eases have already been treated in this way. 

vm. itew GROWTHS IN THE LUNGS. 

Etiology and Morbid Anatomy. —While primary tumors are rare, second¬ 
ary growths are not uncommon. 

I C&ginoma is the most common primary form. Endothelium and sarcoma 
are lesS-freqnently met with. 

Tb g fwvmdar v growths may be of various forms. Most commonly they 
followstutpors in the digestive or genito-urinary organs orton the breast; not 
infrequently also- tumors of the bone. There may be scirrhus, epithelioma, 
co lloid , mdano-sarcoma, fibroma, enchondroma, or osteoma. The lungs may 
be extWively involved in Hodgkin’s disease. 

Primary, cancer or sarcoma usually involves only one lung. The sefi&pd- 
ary growths are distributed in both. The primary growth generally forms a 
largejnass, which may occupy the greater part of a lung. Necrosis and cavity 
formation may occur. In the diffuse cancerous growth the condition may 
resemble a tuberculous pneumonia. A miliary type of growth has been de¬ 
scribed. Occasionally the secondary growths are solitary and confined chiefly 
to the pleura. The metastatic growths are nearly always disseminated. Occa¬ 
sionally they occupy a large portion of the pulmonary tissue. In a case of 
colloid canear secondary to cance| of the pancreas, I found both longs voln- 
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minous, heavy, only slightly crepitant, and occupied by circular translucent 
masses, varying in size from a pea to a large walnut. 

There are numerous accessory lesions in the pulmonary new growths. 
There may be pleurisy, either cancerous or sero-fibrinous. The effusion may 
be haemorrhagic, but in 200 cases of cancer, primary or secondary, of the 
lungs and pleurjt analyzed by Moutard-Martin, haemorrhagic effusion occurred 
in only 12 per cent. The tracheal and bronchial glands are usually affected, 
the cervical glands not infrequently, and occasionally even the inguinal. 

The disease is most common in the middle period of life. The primary 
cancer is much more frequent in men (73 per cent, Passler), but secondary 
cancer is much more common in women. The conditions which predispose to 
it are quite unknown. It is a remarkable fact that the workers in the Schnec- 
berg cobalt mines are very liable to primary cancer of the lungs. It is stated 
that in this region a considerable proportion of all deaths in persons over 
forty are due to this disease. 

Symptoms.—The clinical features of neoplasms of the lungs are by no 
means distinctive, particularly in the case of primary growths. The patient 
may, indeed, as noted by Walshe, present no symptoms pointing to intra- 
thoracic disease. Among the more important symptoms are pain, particularly 
when the pleura is involved; dyspnoea, which is apt to be paroxysmal when due 
to pressure upon the trachea; cough, which may be dry and painful and accom¬ 
panied by the expectoration of a dark mucoid sputum. This so-called prune- 
juice expectoration, which was present 10 times in 18 cases of primary cancer 
of the lung, was thought by Stokes to be of great diagnostic value. 

In many instances there are signs of compression of the large veins, pro¬ 
ducing liyidity of the face and upper extremities, or occasionally of only one 
arm. Compression of the trachea and bronchi may give rise to urgent 
dyspnoea. The heart may bo pushed over to the opposite side. The pnoumo- 
gastric and recurrent laryngeal nerves are occasionally involved in the 
growth. 

Physical Signs. —The patient, according to Walshe, usually lies on the 
affected side. On inspection this side may be enlarged and immobile and the 
intercostal spaces are obliterated. This is more commonly dee - h r the- effusion 
t han to i he growth itself. Y,The external lymph-glands may be. enlarged, par¬ 
ticularly the clavicular.' The-sighs, on percussion and auscultation, ara.varied, 
depending much upon the presence or absence of fluid, t Signs of consolidation 
are, of course, present; the tactile fremitus is absent and the breath-sounds 
are usually diminished in intensity. Occasionally there is typical bronchial 
breathing. Among other symptoms may be mentioned fever, which is present 
in a certain number of cases. Emaciation is not necessarily extreme. The 
‘duration of the disease is from six to eight months. Occasionally it runs a 
very acute course, as noted by Carswell. Cases are reported in which death 
occurred in a month or six weeks, and in one instance (Jaccoud) the patient 
died in a week from the onset of the symptoms. 

Diagnosis.— In secondary growths this is not difficult. The occurrence 
of pulmonary symptoms within a year or two after the removal of a cancer 
of afc breast, or after the amputation of a limb for osteo-sarcoma, or the onset 
of Jmilar "symptoms in connection with cancer of the liver, or of the uterus, 
or,of the rectum, would be extremely suggg^ive. Tn .primary rgacw ftp uni- 
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lateral involvement, the anomalous character of the physical signs, the.jjcciir- 
?>rence of prnne-juice expectoration, the progressive wasting, and the secondary 
involvement of the cervical glands are the important points in the din gnnaia, 

E. DISEASES OP THE PLEURA, 

L ACUTE PLEURISY. 

Ana t omic ally, the cases may he divided into dry or adhdsivo pleurisy and 
pleurisy with effusion. Another classification is into primary or secondary 
forms. IJ According to the course of (lie disease, a division may be made into 
acutx. and chronic pleurisy, and as it is impossible, at present, to group the 
various forms etiologically, this is perhaps the most satisfactory division. The 
following forms of acute pleurisy may be considered: 

I. Fibrinous oh PtASTro Pleurisy. 

IsJh.is the pleural membrane is covered by a sheeting of lymph of variable 
thickness, which gives it a turbid, granular appearance, or tlie fibrin may 
exist in. distinct layers. It occurs (1) as an independent affection, following 
cold ..or. exposure. This form of acute plastic pleurisy without fluid exudate 
is not common in perfectly healthy individuals. Cases are met with, however, 
in which the disease sets in with the usual symptoms of pain in the side and 
slight fever, and there are the physical signs of pleurisy as indicated by the fric¬ 
tion. After persisting for a few days, the friction murmur dimippears and no 
exudation occurs. Union takes place between the membranes, and possibly the 
pleuritic adhesions which are found in such a large percentage of all bodies 
examined after death originate in these slight, fibrinous pleurisies. 

Fibrinous pleurisy occurs (2) os a secondary process in acute diseases of 
thelung, such aa pneumonia, which is always accompanied by a certain amount 
of pleurisy, usually of this form. Cancer, abscess, and gangrene also cause 
plastic pleurisy when the surface of the lung becomes involved. This condition 
is specially associated in a large number of cases with t ubercul osis. ’Pleural 
pain,istitch in the side, and a dry cough, witlumarked friction sounds on aus¬ 
cultation are the initial phenomena in many instances of phthisis. The signs 
are usually basic, but Burney Yeo has recently called attention to the fre¬ 
quency with which they occur at the apex. 

II. Sero-fibrinous Pleurisy. 

In a majority of cases of inflammation of the pleura thero is, with the 
fibrin, a variable amount of fluid exudate, which produces the condition known 
aa pleurisy with effusion. 

Etiology.—Of 194 cases in fifteen years in my wards, thero were 161 males 
and 33 females. Under twenty years of age there were 20 patients; 18 were 
over sixty years of age. The greatest number was in the fifth decade, M. 
Cold acts as a predisposing agent, which permits the action of various njjjore- 
organisms. We have not yet, however, brought all the acute pleuriria^fcfe 
the category of microbic affections, and the fact remains that pleurisy does 
follow-with great rapidity a sodden wetting or a dull. A majority of the 
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cases are tuberculous. This view is based upon: (1]_ Post-mortem -evidence. 
Tubercles have been found in acute cases, thought to have been rheumatic or 
due to cold. (2) The not infrequent presence of tuberculous lesions, often 
latent, in the lung or elsewhere. (£) The character of the exudate. If coagu¬ 
lated and the coagulum digested and centrifugalized (Inoscopy), tubercle 
gbacilli are frequently found. Injected into a guinea pig, in amounts of 15*ce. 
ter more, tuberculosis followed in G2 per cent (Eichhorst). The eyto-diagnosis 
shows that as in other tuberculous exudates the mono-nuclear leucocytes pre¬ 
dominate. (£) The tuberculin reaction is given in a considerable percentage 
of the cases. (5) The subsequent history. Of 90 cases of acute pleurisy 
which had been under the observation of H. I. Bowditch between 1849 and 
1879, 32 died of or had phthisis. Among 130 patients with primary pleurisy 
with effusion, followed for a period of seven years by Hedges, 40 per cent 
became tuberculous. , 

Of 300 uncomplicated cases of pleural effusion in the Massachusetts Gen¬ 
eral Hospital, followed by R. C. Cabot, the subsequent history was ascertained 
in 221; followed five years until death or phthisis, 117; well after five years, 96. 

In 172 of our cases of pleurisy with effusion Hamman got reports from 88; 
of these 48 were living and well, 30 later became tuberculous, in 2 the result 
was questionable, and 8 died of other diseases. Twelve of the 88 had tuberclo 
bacilli in the sputum while in the hospital without discoverable pulmonary 
lesion; 3 of the 12 are living and well; in 8 the signs became well marked; 
one died of unknown cause. Hamman has collected 562 cases (including our 
own) in which the subsequent history was sought; of these 167, 29.7 per cent, 
became tuberculous. 

qf ^ —Prom a bacteriological standpoint we may 

recognise t hree groups of c ases, fcaused by the tubercle bacillus,-^ie pneumo¬ 
coccus, and the Streptococcus, respectively. 

' Bacillus tuberculo sis is present in a very large proportion of all cases 
of pffinary or so-called idiopathic pleurisy, i The exudat e is usually staid c 
oaucoxer-slips or in the culture and inoculation tests made in the ordinary 
wajv.8fl the bacilli are very scanty. It has been demonstrated clearly that 
a large amount of the exudate must be taken to make the test complete, either 
in cultures or in the inoculation of animals. Eichhorst found that more than 
62 per cent were demonstrated as tuberculous when as much as 15 cc. of the 
exudate was inoculated into test animals, while less than 10 per cent of the 
cases showed tuberculosis when only 1 cc. of the exudate was used. This is a 
point to which observers should pay very special attention. Le Damany has 
recently in 55 primary pleurisies demonstrated the tuberculous character of 
all but 4 He has used large- quantities of the fluid for his inoculation 
experiments. 

I The plnnriay i g almost always secondary to a focus of inflam¬ 

mation iii the lung. It may, however, be primary. exuda te Tl ‘ rntt1 ^ 7 
inmilimli and thr fflitinnlrj* veatfavorable. 

£ The streptococcus pleurisyTs the typical septic form which may occur 
either from direct infection of the pleura through the lung in broncho-pneu¬ 
monia, or in cases of streptococcus pneumonia; in other instances it follows 
infection of more distant parts. T he ac ute streptococcus pleurisy is the most 
Mrimuand fatal ofjpll forms. 
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Among other bacteria which have been found are the stajJjjlococcua, Fried- 
lan der*! bac illus, the typhoid bacillus, and the diphtheria beeilfus. 

Uolbnl Anatomy.—In sero-fibrinous pleurisy the serous exudate is abun¬ 
dant and the fibrin is found on the pleural surfaces and scattered through 
the fluid in the form of flocculi. The proportions of these constituents vary 
a great deal. In some instances there is very little membranous fibrin; in 
others it forms thick, creamy layers and exists in the dependent part of the 
fluid as whitish, curd-like masses. The fluid of scro-fibrinous pleurisy is of 
a laiunn color, either clear or slightly turbid, depending on the number of 
formed elements. In some instances it has a dark-brown color. The micro¬ 
scopical examination of the fluid shows leucocytes, occasional swollen cells, 
which may possibly be derived from the pleural endothelium, shreds of fibril- 
la tgd- fi brin, and a variable number of red blood-corpuscles. On boiling, tho 
flu S 1 b found t o be rich in albumin. Sometimes it coagulates spontaneously. 
Its co&posttion closely resembles that of blood-serum. Cholesterin, uriejeid, 
and Sugar are occasionally found. The amount of the effusion varies from 
4 to 4'litres. 'The Tung in acute sero-fibrinous pleurisy is more or lesscom- 
jlTessed. if the exudation is limited the lower lobe alone is atelectatic; buiia 
an extensive effus ion which reaches to tho clavicle the entire lung will be found 
lytog_dnafl-to41te spine, dark and airless, or even bloodless—i. e., carnified. 

In large exudations the adjacent organs are displaced; the liver is depressed 
and the heart dislocated. With reference to the position of the heart, the fol¬ 
lowing statements may be made: Even in the most extensive left-sided 

exudation there is no rotation of tho apex of the heart, which in no case was 
to the right of the mid-sternal line; (£) the relative position of the apex and 
base is usually maintained; in some instances the apex is lifted, in others the 
whole heart lies more transversely; (3) the right chambers of the heart occupy 
the greater portion of the front, so fnat the displacement is rather a definite 
dislocation of the mediastinum, with the pericardium, to the right, than any 
special twisting of the heart itself; (4) the kink or twist in the inferior vena 
cava described by Bartels was not present in any of my cases. 

For a discussion of the physics of cardiac displacement see Calvert, Johns 
Hopkins Hospital Bulletin, 1907. 

Symptoms.—Prodromes are not uncommon, but \ the disease may set in 
abruptly with $.elull, followed by ’fever and a severe pain in the side. In 
ve ry many cases , however, the onset is insidious, particularly in children ancl 
in elderly persons. ^A little dyspncea on exertion and an increasing pallor 
may be the only features. Washbourn has called attention to the frequency 
with which the pneumococcuB pleurisy sets in with the features of pneumonia. 
The pain in the side is the most distressing symptom, and is usually referred to 
thenipple or axillary regions. It must be remembered, however, that pleuritic 
pain may be felt in the abdomen or low down in the back, particularly when 
the diaphragmatic surface of the pleura is involved. It is lancinating, sharp, 
and, severe, and is aggravated by cough. At this early stage, on. auscultation, 
sometimes indeed on-palpation, a dry friction $0 can be detected. The fever 
rarely rises-so rapidly.as in pneumonia, and jdoes not reach the same gxade. 
A temperature of from 102° to 108“ is an average pyrexia. It may drop to 
normal at the end of a week or ten days without the appearance of any definite 
change in the physical signs, or ij may persist for several weeks. The tem- 
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perature of the affected is higher than that of the sound -side. Cough is an 
early, symptom in acute pleurisy, but is rarely so distressing or so frequent 
as in pneumonia. There are instances in which it is absent. The expectora¬ 
tion is usually slight in amount, mucoid in character, and occasionally streaked 
ith blood. 

At the outset there may be dyspnoea, due partly to the fever and partly 
o the pain in the side. Later it results from the compression of the lung, 
larticularly if the exudation has taken place rapidly. When, however, the 
luid is effused slowly, one lung may be entirely compressed without inducing 
hortness of breath, except on exertion, and the patient will lie quietly in bed 
rithout evincing the slightest respiratory distress. When the effusion is large 
he patient usually prefers to lie upon the affected side. 

Physical Siams.-U-Inspection shows some degree of immobility on the 
■Seated side, depending upon the amount of exudation; and injlarge effusions 
ifl-.imusaga.ia. volume, which may appear to be much more than it really 
sje determined by mensuration. ■ The intercostal depressions are obliterated, 
in right-sided effusions the apex beat may be lifted to the fourth interspace 
»r be pushed beyond the left nipple, or may even be seen in the axilla. When 
he exudation is on the left side, the heart’s impulse may not be visible; but 
f the effusion is large it is seen in the third and fourth spaces on the right 
>ide, and sometimes as far out as the nipple, or even beyond it. 

Palpation enables us more successfully to' determine the deficient move¬ 
ments on the affected side, and thejpbliteration of the intercostal spaces, and 
more accurately to define the position of the heart’s impulse. In simple scro- 
Bbrinous effusion there iV rordy/jiny.oedema of the cheat walls.. It is scarcely 
jver possible to obtain fluctuation, i,Tactile fremitus is greatly diminished or 
abolished. If the effusion is slight there may be only enfeeblcment.^ The 
absence of the voice vibrations in effusions of any size constitutes one of the 
most valuable of physical signs. In children there may be much effusion with 
retention of fremitus. In rare cases the vibrations may be communicated to 
the chest walls through localized pleural adhesions. 

Mensuration .—With the cyrtometer, if the effusion is excessive, a differ¬ 
ence of from half an inch to an inch, or even, in large effusions, an inch and 
a half, may be found between the two sides. Allowance must be made for the 
fact that the right side is naturally larger than the left. With the saddle-tape 
the difference in expansion between the two sides can be conveniently measured. 

Percussion .—Early in the disease, there may be no alteration in the note, 
but with-the gradual accumulation of the fluid the resonance becomes, defec¬ 
tive, and finally gives place to absolute flatness. From day to day the gradual 
increase in height of the fluid may be studied. In a pleuritic effusion 
rising to the fourth rib in front, the percussion signs are usually very sug¬ 
gestive. In the subclavicular region the attention is often aroused at once 
by a tympanitic note, the so-called Skoda’s resonance, which is heard perhaps 
more commonly in this situation with pleural effusion than in any other con¬ 
dition. It shades insensibly into a flat mote in the lower mammary and 
axillary regions. Skoda’s resonance may be obtained also behind, j ust ab ove 
t he limit of effu sionT The J, Tlrr°°° ° resistant, wooden quality) 

differing from that of pneumonia and readily recognized by skiS5^nngci>. 
ntssns ng been known that when the patient is in the erect posture the 
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upper Jineof-dulness is not horizontal, but is higher behind than it is in front, 
forming a parabola. The curve marking the intersection of the plane of con¬ 
tact of lung and fluid with the chest wall is known as “ Ellis's line of flat¬ 
ness^’ which Garland has verified clinically and by animal experiments. With 
met}nun-Blge^jCffusipna this line begins lowest behind, advances upward and 
forward in a letter-S curve to the axillary region, whence it proceeds in a 
straight decline to the sternum. This curve is demonstrable only when the 
patient is in the erect position. Grocco . in 1902, called attention to the ex¬ 
istence in pleural effusion of a triangular area of relative dulness, along the 
sjnne, on the side opposite to the pleurisy, in width from 2 to 5 cm., and 
with the apex upward. It can be demonstrated in a large majority of all 
cases, particularly in the young and in thin persons. It is due to the bulg¬ 
ing of the mediastinum, by the fluid, across the middle line, the anatomical 
possibility of which has been pointed out by Calvert. 

70 n the right side the dulness passes without change into that of the liver. 
On the left aide in the nipple line it extends to and may obliterate 'Tpmhi.’a 
semilunar space. If the effusion is moderate, thu phenomenon, of movable 
dullness may he obtained by marking carefully, in the sitting posture, the upper 
limit in the mammary region, and then in the recumbent posture, noting the 
change in the height of dulness. This infallible sign of fluid can not always 
be obtained. In very copious exudation the dulness may reach the' clavicle 
and even extend beyond the sternal margin of the opposite side. 

Auscultation .—Early in the diseaso a friction rub can usually be heard, 
which disappears as the fluid accumulates. It is a to-and-fro dry rub, dose 
to the ear, and has a leathery, creaking character. There is another pleural 
friction sound which closely resembles, and is scarcely to be distinguished 
from, the fine crackling crepitus of pneumonia. This may lie heard at the 
commencement of the disease, and also, as pointed out in 1844 by Mac- 
Donnell, Sr., of Mbntreal, when the effusion has receded and the pleural layers 
come together again. .. 

.With even a slight exudation there is^tveakened. or distant breathing. 
Often^ inspiration and expiration are distinctly audible, though distant, and 
have a tubular quality. Sometimes only a puffing tubular expiration is heard, 
which may have a metallic or amphoric Quality. jLoud resonant rales accom¬ 
panying this may forcibly, suggest a cavity. These pseudo-cavernous signs are 
met w ith more frequently in children, and often leal to error in diagnosis. 
AboveIhe line of dulness the breath-sounds are usually harsh and exaggerated, 
a nd may have a tubular quality. 

s The vocaf resonance is usually diminished or absent. ’ The whispered 
Voice is said to be transmitted through a serous and not through a purulent 
exudate f ftaocelli’a aignl- This author advises direct auscultation in the 
antero-lateral region of the chest. There may, however, lie intensification— 
' bronchophony. afTlie voice sometimes has a curious nasal, squeaking character, 
which was termed by Laennec agophony, from its supposed resemblance to the 
bleating of a goat. In typical form this is not common, but it is by no means 
rare to hear a curious twang-like quality in the voice, particularly at the outer 
angle of the scapula. 

In the examination of the heart in cases of pleuritic effusion it is well 

bear in mind that when the apex of the heart lies beneath the sternum 
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there may be no impulse. The determination of the situation of fhc organ 
may rest with tho position of maximum loudness of the sounds. Over tlu> 
displaced organ a systolic murmur may bo heard. When the lappet of lung 
over the pericardium is involved on either side there may bo a pleuro-pcri - 
e gnjiftl fri ction. Emerson has looked over for mo the histories of 89 cases 
of acute pleurisy with effusion in which the blood counts were made before 
the temperature reached normal. Only 26 had a leucocytosis between 10,000 
and 16,000; one only above 16,000. In 12 of the cases the count was below 
6 , 000 . 

Coune.—The course of acute sero-fibrinous pleurisy is very Wamble. After 
persisting for a week or ten days the fever subsides, the cough and pain dis¬ 
appear, and a slight effusion may be -quickly absorbed, iin capea ini whjnti 
the.effusion reaches as high--as the fourth rib recovery i s. nurp illy. p | pw or 
Many instances come under observation for the first time, after two or three 
weeks’ indisposition, with the fluid at a level with the clavicle. The fever 
may last from ten to twenty days without exciting anxiety, though, as a rule, 
in ordinary pleurisy from cold, as we say, the temperature in cases of moderate 
severity is normal within eight or ten days. Left to itself the natural tend¬ 
ency is to resorption; but this may take place very slowly. Withihe-absorp- 
tion of the fluid there is a Tfftmi.friatiott-^repitas r either leathery and creaking 
or crackling and rflle-like, and for months, or even longer, the defective reso¬ 
nance and feeble breathing are heard at the base. Rare modes of termination 
are perforation and discharge through the lung, and externally through the 
chest Wglt,'examples of winch have been recorded by Sahli. 

Thdimmediate prognosis in pleurisy with effusion is good. Of 320 cases 
at BiJBartholomew’s Hospital, only 6.1 per cent died before leaving the hos¬ 
pital (Hedges). 

A sero-fibrinous exudate may persist for months without change, particu¬ 
larly in tuberculous cases, and will sometimes reaccumulate after aspiration 
and resist all treatment. After persistence for more than twelve months, in 
spite of repeated tapping, a serous effusion was cured by incision without 
deformity of the chest (S. West). When one pleura is full and the heart 
is greatly dislocated, the condition, although in a majority of cases producing 
remarkably little disturbance, is not without risk. Sudden death, may occur, 
and its possibility under these circumstances should always be considered. I 
have seen two instances—one in right and the other in left sided effusion— 
both due, apparently, to syncope following slight exertion, such as getting 
out of bed. In neither case, however, was the amount of fluid excessive. Weil, 
who has studied carefully this accident, concludes as follows: (1) That it may 
be due to thrombosis or embolism of the heart or pulmonary artery, oedema of 
the opposite lung, or degeneration of the heart muscle; (2) such alleged causes 
as mechanical impediment to the circulation, owing to dislocation of the heart 
or twisting of the great vessels, require further investigation. Death may 
occur without any premonitory symptoms. 

III. Pubulent Plkubibt {Empyema). 

Etiology.—Pus in the pleura is due to (a) infectiqn from within, as a 
rule directly from a, patch of pneumonia or a septic focus due to the pneumo- 
ooocus or the pus organisms, in some cases a tuberculous broncho-pneumonia; 
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(b) involvement from without, a* in fracture of a rib, jK.Mu-trati.i- wound 
disease of oesophagus, etc. n ’ 

It frequently fqJ Jo a w dhe infectious diseases, particularly scarlet fever. It 
is very oftan-Latent, and due to undiscovered foci of lobar or lobular pneu¬ 
monia. It w comn^njfl children more in boys than in girls and between 
the ages of one and five and eight and nine (Bythell). 

The pneumococcus is the most common organism, then the ordinary pus 
organisms and the tubercle bacilli. The pneumococcus has been found and in 
rare cases the influenza bacillus, and even psorospcrnis. 

Verbid Anatomy.— On opening an empyema post mortem, wo usually find 
that the, efldsion has separated into a clear, greenish-yellow scrum above and 
th?ihick, cream-like pus below. The fluid may be scarcely more than turbid, 
flnranli of fibrin through it. In the pneumococcus empyema the pus is 
usdklly thick and creamy. It usually has a heavy, sweetish rnlor, hut in some 
^tSnces—particularly those following wounds—it is fetid. In cases of gan- 
gteiia of the lung or pleura the pus has a horribly stinking odor. Microscop¬ 
ically it has the characters of ordinary pus. The pleural membranes arc great ly 
thickened, and present a grayish-white layer from 1 to 2 nun. in thickness. On 
the costal pleura there may be erosions, and in old cakes fistulous communica¬ 
tions are common. The lung may bo compressed to a very small limit, and the 
visceral pleura also may show perforations. 

Symptoms. —Purulent pleurisy may begin abruptly, with the symptoms 
already described. More frequently it comes on insidiously in the eourse of 
other diseases or follows an ordinary sero-librinous pleurisy. There may be no 
pain in the chest, very little cough, and no dyspnica, unless the side is very full. 
Symptoms of septic infection are rarely wanting. If in a child, there is a grad¬ 
ually developing pallor and weakness; sweats occur, and there is irregular fever. 
A cough is by no means constant. The leucocytes are usually much increased; 
in one fatal case they numbered 115,000 per cubic millimetre. 

Physical Signs.— Practically they are those already considered in pleu¬ 
risy with effusion. Tliere are, however, one or two additional points to te men¬ 
tioned. |ln .empyema, particularly in children, the disproportion between the 
sides mayjje extreme. '‘•The intercostal spaces may not only be obliterated, but 
may bulge./ Not infrequently there is oedema of the chest walls. 'The network 
of subcutaneous veins may be very distinct. fJt must not be forgotten that in 
children the breath-sounds may bo loud and tubular over a purulent effusion 
of considerable Wbispnrnd pootorilnquy is usually not heard in emj>yema 
(■ BaccelH’a sig n) - The dislocation of the heart and the displacement of the 

Senator suggests, ownag-to the-greater weight-of the fluid. 

I associated generally with empyema, but sometimes 

occurring in the sero-flbrinous exudate, ifLPjd&lliny .pleurusy, first described by 
MacDonnell, Sr., of Montreal. In 05 cases collected by Sailer it was much 
more frequent in males than in females. In 38 there was a tumor; t hat i s, 
°~pjema miassnitntin In all but one case the fluid was purulent.;/) Pneumo- 
fhnrjj miy t— There ar e two group s of^cases, tlui intrajdai»ati pnl- 

uand tha.pulaating e mp yJu n tL-JieeigsiiiUis, ia..wlnch thara is an 
ting turqor. No sa tisfactory explanation has beaikoffered bs# 


1 is thus forcibly" communicated through the effusion. 
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Empyema is a chronic affection, which ia.a.few instances, tgosigaies natu- 
rally i n reco very, but a majority of cases, if left alone, end. in. death. The fol¬ 
lowing are some modes of natural cure: (a) By absorption of the fluid. In 
gmull effusions this may take place gradually. The chest wall sinks. The 
pleural layers become greatly thickened and enclose between them the inspis¬ 
sated pus, in v^hich lime salts are gradually deposited. Such a condition may 
be seen once or twice a year in the post-mortem room of any large hospital. 
(5) By perforation of the lung. Although in this event death may take place 
rapidly, by suffocation, as Aretteus says, yet in cases in which it occurs grad¬ 
ually recovery may follow. Since 1873, when I saw a case of this kind in 
Traube’s clinic, and heard his remarks on the subject, I have seen a number 
of instances of the kind and can corroborate his statement as to the favorable 
termination of many of them. Epapy cma may discharge either by opening into 
the bronchus and forming a fistula, or, as Traube pointed out, by producing 
necrosis"®? the pulmonary pleura, sufficient to allow the soaking of the pus 
through the spongy lung tissue into the bronchi. In-the first.way pneumo¬ 
thorax usually, though not always, develops. In the second way the pus is 
discharged, without formation of pneumothorax. Even with a bronchial fistula 
recovery is possible, (e) By perforation of the chest wall —empyema necessi¬ 
tatis. This is by no means an unfavorable method, as many cases recover. Ibe 
perforation may occur anywhere in the chest wall, but is, as Cruveilhier re¬ 
marked, more common in front. It may be anywhere from the third to the 
s ixth in terspace, usually, according to Marshall, in the fifth. It may perforate 
in more than one place, and there may be a fistulous communication which 
opens into the pleura at some distance from the external orifice. The tumor, 
when near the heart, may pulsate. The discharge may persist for years. In 
Copeland’s Dictionary is mentioned an instance of a Bavarian physician who 
had a pleural fistula for thirteen years and enjoyed fairly good health. 

An empyema may perforate the neighboring organs, the «S 2 jhagua, pen- 
tonasum, pericardium, or the stomach. A remarkable sequel is a pleuro-msoph- 
ageal fistula, of which cases have been reported by Yoclcker, Thursfield, am 
myself. In my case there was a fistulous communication through the chest 
wall. Very remarkable cases are those which pass down the spine anijloQg 
the psoas jntojne iliac fossaj and simulate a psoas or lumbar abseess. 

IV. Tuberculous I’lkuiusy. 

This has already been considered (p. 308), and the symptoms and physical 
signs do not require any description other than that already given in connec¬ 
tion with the aero-fibrinous and purulent forms. 

V. Other Varieties op Pleurisy. 

Haemorrhagic Pleurisy.—A bloody effusion is met with under the follow¬ 
ing conditions: (a) In the pleurisy of asthenic states, such as cancer, Bright 5 
disease and occasionally in the malignant fevers. It is interesting to note the 
frequency with which haemorrhagic pleurisy is found in cirrhosis of the liter. 
It occurred in the very patient in whom Laennec first accurately describe 
this disease. While this may be a simple haemorrhagic pleurisy, in a majority 
of the cases which I have seen it has been tuberculous. (6) Tuberculous pie* 
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. risy, in which the bloody effusion may result from the rupture of newly formed 
vessels in the soft exudate accompanying the eruption of miliary tuliercles, or 
it may come from more slowly formed tubercles in a pleurisy secondary to 
extensive pulmonary disease, (e) Cancerous pleurisy, whether primary or sec¬ 
ondary, is frequently luemorrhagic. (d) Occasionally haemorrhagic exudation 
is met with in perfectly healthy individuals, in whom there is,not the slight¬ 
est suspicion of tuberculosis or cancer. In one such ease, a large, ahlc-liodicd 
man, the patient was to my knowledge healthy and strong eight years after¬ 
ward. And, lastly, it must be remembered that- during aspiration the lung 
may be wounded and blood in this way get mixed with the sero-fibrinous exu¬ 
date. The condition of lmmiorrlmgic pleurisy is to be distinguished from 
hemothorax, due to the rupture of aneurism or the pressure of a tumor on the 
thoracic veins. 

Diaphragmatic Pleurisy.—The inflammation may be limited partly or 
chiefly to the diaphragmatic surface. This is often a dry pleurisy, but then; 
may be effusion, either sero-fibrinous or purulent, which is circumscribed on 
the diaphragmatic surface. In these cases the pain is low in the zone of the 
diaphragm and may simulate that of acute abdominal disease. It may Is; 
intensified by pressure at the point of insertion of the diaphragm at the tenth 
rib. The diaphragm is fixed and the respiration is thoracic and short. Andral 
noted in certain cases severe dyspnoea and attacks simulating angina. As 
mentioned, the effusion is usually plastic, not serous. Serous or purulent effu¬ 
sions of any size limited to the diaphragmatic surface are extremely rare. 
Ipj^iu&aubjeciive with trifling objective features arc always suggestive of dia¬ 
phragmatic pleurisy. 

Encysted Pleurisy. —The effusion may be circumscribed by adhesions or 
separated into two or more pockets or loculi, which communicate with each 
other. This is most common in empyema. Tn those cases there have usu¬ 
ally been, at different parts of the pleura, multiple adhesions by which the 
fluid is limited. In other instances the recent false membranes may encapsu¬ 
late the exudation on the diaphragmatic surface, for example, or the part of 
the pleura posterior to the mid-axillary line. The condition may be very puz¬ 
zling during life, and present special difficulties in diagnosis. In some cases 
the tactile fremitus is retained along certain lines of adhesion. The explora¬ 
tory needle should be freely used. 

Interlobar Pleurisy forms an interesting and not uncommon variety. In 
*. nearly every instance of acute pleurisy the inte rlobar serou s surfaces are also 
involved and closely agglutinated together, and sometimes the fluid is encysted 
h otwoon them . In this position tubercles are to be carefully looked for. In 
a case" of this kind following pneumonia there was between the lower and 
upper and middle lobes of the right side an enormous purulent collection, 
which looked at first like a large abscess of the lung. These collections may 
perforate the bronchi, and the cases present special difficulties in diagnosis. 

Diagnosis of Pleurisy. 

Acute plastic pleurisy is readily recognized. In the diagnosis of pleu¬ 
ritic effusion the first question is, Does a fluid exudate exist? the swond, What 
fe it8 7 «*ture? In large effusions the increase in the size of the affected side, 
the immobility, the absence of tactile fremitus, together with the displace- 
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ment of organs, give infallible indications of the presence of fluid. The chief 
^difficulty arises in effusions of moderate extent, when the dulness, the pres¬ 
ence of bronchophony, and, perhaps, tubular breathing may simulate pneu¬ 
monia. The chief points to be borne in mind are: (a) Differences in the onset 
and in the general characters of the two affections, more particularly the 
initial. chill, tl\e higher fevei, more urgent dyspnoea, and the rusty expectora¬ 
tion, which characterize pneumonia. As already mentioned, some of the cases 
of*pneumococcus pleurisy set in like pneumonia. ( b ) Certain physical signs ' 
•—the more wooden character of the dulness, the greater resistance, and the 
marked diminution or the absence of tactile fremitus in pleurisy. The aus¬ 
cultatory signs may be deceptive. It is usually, indeed, the persistence of 
tubular breathing, particularly the high-pitched, even amphoric expiration, 
heard in some cases of pleurisy, which has raised the doubt. The intercostal 
spaces are more commonly obliterated in pleuritic effusion than in pneumonia. 
As already mentioned, the displacement of organs is a very valuable sign. 
Nowadays with the hypodermic needle the question is easily settled. A sepa- 
, rate small syringe with a capacity of two drachms should be reserved for 
exploratory purposes, and the needle should be longer and firmer than in the 
ordinary hypodermic instrument. With careful preliminary disinfection the 
m^rument can be used with impunity, and in cases of doubt the exploratory 
pRcture should bo made without hesitation. Pneumothorax is an occasional 
sequence. The hypqdermic needle is'especially useful in those cases in which 
there are pseudo-cavernous signs at the base. In cases, too, of massive pneu¬ 
monia, in which the bronchi are plugged with fibrin, if the patient has not 
been seen from the outset, the diagnosis may be impossible without it. 

L Qn thejj^side it may be difficult to differentiate a very large .pericardial 
from a plcqB effusion. . The retention of resonance at the base, the presence 
of Skoda’s resonance toward the axilla, the absence of dislocation of the heart¬ 
beat to the right of the sternum, the feebleness of the pulse and of the heart- 
sounds, and the urgency of the dyspnosa, out of all proportion to the extent 
of the effusion, are the chief points to be considered. 4 Unilateral hydrothorax, 
which is not at all uncommon in heart-disease, presents signs identical with 
those of sero-fibrinous effusion, r Certain tumors within the chest may simu¬ 
late pleural effusion. It should be remembered that many intrathoracic 
growths are accompanied by exudation. Malignant disease of the lung and 
of the pleura and hydatids of the pleura produce extensive dulness, with sup¬ 
pression of the breath-sounds, simulating closely effusion. 

On the right side, abscess of the liver and hydatid cysts may rise high into 
the pleura and produce dulness and enfeebled breathing. Often in these cases 
there is a friction sound, which should excite suspicion, and the upper outline 
of the dulness is sometimes plainly convex. In a case of cancer of the kidney 
.the growth involved the diaphragm very early, and for months there were signs 
of pleurisy before our attention was directed to the kidney. In all those 
instances the exploratory puncture should be made. 

The second question, as to the nature of the fluid, is quickly decided by 
the use of the needle. >The persistent fever,iJhe occurrence of sweats, aileuco- 
evtos is. and theMincreasg jp the. pallor suggest the presence of pus. In chil¬ 
dren the complexion is often sallow and earthy. In protracted cases, even in 
children, when the general symptoms and the appearance of the patient have 
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been most strongly suggestive of pus, the syringe has withdrawn dear fluid. 
On the other hand, effusions of short duration may he purulent, even when 
the general symptoms do not suggest it. .The following statement, may he 
made with reference to the prognostic import of the bacteriological examina¬ 
tion of the aspirated fluid: The presence of the pneumococcus is of favorable 
significance, as such cases usually get well rapidly, even with a single aspira¬ 
tion. The streptococcus empyema is the most serious form, and even after a 
free drainage the patient may succumb to a general sept jemima. A sterile fluid 
indicates in a majority of instances a tuberculous origin. 

Treatment. 

At the onset the severe pain may demand leeches, which usually give relief, 
but athypodermic of morphia is more effective. - The L’aquolin cautery may la: 
lightly but freely applied. It is well to administers mercurial or saline purge. 
Fixing the side by careful strapping with long strips of adhesive plaster, which 
should pas's well over the middle line, drawn lightly and evenly, gives great, 
relief, and I can corroborate the statement of F. T. Roberts as to its ellieacy. 
Cupping, wet or dry, is now seldom employed. Blisters are of no special service 
in the acute stages, although they relieve the pain. The ice-bag mav he used 
as in pneumonia. The open-air treatment should he begun early, as a majorttg. 
of the cases are tuberculous. Medicines are rarely required. A Dover's pow® 
der may be given at night. Mercurials are not indicated. 

When the effusion has taken place,-mustard plasters or iodine, producing 
slight counter-irritation, appear useful, particularly in the later stages. Iodide 
of potassium is of doubtful benefit, By some the salicylates are believed to he 
of special efficacy; hut (he drug treatment ol the disease is mold unsatisfac¬ 
tory. ' The dry diet and frequent saline purges (given in ennettrated form 
before breakfast in Hay’s method) may lie tried . 1 Recently it luisneen advised 
to use a salt-free diet. 

Early and if necessary repeated aspiration ol the fluid is the most satis¬ 
factory method of treatment,. The results obtained by Delalield in 200 eases 
treated by early aspiration (Am. Jour, of the Medical Sciences, 1000) have 
never been equalled by any other method. The credit, of introducing aspira¬ 
tion in pleuritic effusions is due to Morrill Wyman, of Cambridge, Mass., and 
Henry I. Bowditch, of Boston. Years prior to Dieulafoy's work, aspiration was 
in constant use at the Massachusetts General Hospital and was advocated 
repeatedly by Bowditch. As the question is one of some historical interest, J 
give Bowditch’s conclusions concerning aspiration, expressed more than lifly- 
live years ago, and which practically represent the opinion ol to-day: 0) 
The operation is perfectly simple, but, slightly painful, and can he done with 
ease upon any patient in however advanced a stage of the disease. ( 2 ) It 
should be performed forthwith in all cases in which there is complete tilling 
»P of one side of the chest. (3) He had determined to use it m any ease of 
even moderate effusion lasting more than a few weeks and in which there 
should seem to be a disposition to resist ordinary modes of treatment. (4) 
He urged this practice upon the profession as a very important measure in 
practical medicine; believing that by this method death may frequently be 
prevented from ensuing either by sudden attack of dyspnea or subsequent 
phthisis, and, finally, from the gradual wearing out, of the powers of life or 
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inability to absorb the fluid.” When the fluid reaches to the clavicle the indi¬ 
cation for aspiration is imperative. Fever is not a contra-indication; indeed, 
sometimes with serous exudates the temperature falls after aspiration. 

The operation is extremely simple and is practically without risk. The spot 
selected for puncture should be either in the seventh intercostal space in 
the mid-axilla jot at the outer angle of the scapula in the eighth space. Tlie 
arpujLihe.patient-should he brought forward with .the hand on the opposite 
shoulder, 80,„aS- to widen, the spaces. The needle should be thrust in dose to 
the upper margin,pf the rib, so as to avoids the intercostal artery, the wound¬ 
ing of which, however, is an exceedingly rare accident. The fluid should be 
withdrawn slowly. The amount will depend on the size of the exudate. If the 
fluid reaches to the clavicle a litre or more may be withdrawn with safety: In 
chronic cases of serous pleurisy after the failure of repeated tappings S. West 
has shown the great valuo of free incision and drainage. He has reported 
cases of recovery after effusions of fifteen and eighteen months’ standing. 

Symptoms and Accidents duking Pahacentesis. —Pain is usually com¬ 
plained of after a certain amount of fluid has been withdrawn; it is sha rp and 
cutting in character. ■Coughing occurs toward the close, and may be severe 
and paroxysmal. ■ Pneumothorax may follow an exploratory puncture with a 
hypodermic needle; it is rare during aspiration. 'Subcutaneous emphysema 
may develop from the point of puncture, without the production of pneumo¬ 
thorax. ''Cerebral- symptoms .—Faintness is not uncommon. Epileptic con¬ 
vulsions may occur either during the withdrawal or while irrigating the pleura. 
These symptoms are very difficult to explain and are regarded by most authors 
as of reflex origin. Hemiplegia may follow. And lastly sudden death may 
occur either from syncope or during the convulsions. 

As A. E. Bussell has pointed out, these serious and oven fatal events may 
follow exploratory puncture of the lung. Such accidents of paracentesis ami 
of washing out the pleura are explained by the studies of Capp and Lewis, who 
have shown that a sudden and sometimes fatal fall in blood-pressure may fol¬ 
low the experimental irrigation of the pleura in dogs. Expectoration of a 
large quantity of albuminous fluid may occur suddenly after the tapping, asso¬ 
ciated with dyspnoea. Some cases have proved rapidly fatal, with the features 
of an acute oedema of the lungs. It has occurred only once in my practice. 

Empyema is really a surgical affection, and I shall make only a few gen¬ 
eral remarks upon its treatment. When it has been determined by explora¬ 
tory puncture that the fluid is purulent, aspiration should not be performed, 
except as preliminary to operation or as a temporary measure. Perhaps it is 
bfetter not to have an exception to this rule, although the empyemas of children 
and the pneumonic empyema occasionally get well rapidly after a single tap¬ 
ping. It m sad to think of the number of lives which are sacrificed annually 
by the failure to recognize that empyema should be treated as an ordinary 
abscess, by free incision. The operation dates from the time of Hippocrates 
and is by no means serious. A'majority of the cases get well, provided that 
free drainage is obtained, and it makes no difference practically what measures 
are followed so long as this indication is met. The good results in any method 
depend upon the thoroughness with which the cavity is drained. Irrigation of 
the cavity is rarely necessary unless the contents are fetid. In the subsequent 
treatment a point of great importance in facilitating the closure of the caw tv 
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is the distention of the lung on the affected side. This may lie accomplished 
by the method advised by Ralston James, which has been practised with great 
success in the surgical wards of the Johns Hopkins Hospital. The patient 
daily, for a certain length of time, increasing gradually with the increase of 
his strength, transfers by air-pressure water from one bottle to another. The 
bottles should be large, holding at least a gallon each, and by the arrangement 
of tubes, as in the ^'niff’s hivHlii, an expiratory effort of the patient forces the 
water from one bottle into the other. Equally efficacious is the plan advised by 
Naunyn. The patient sits in an arm chair grasping strongly one of the rungs 
with the hand and forcibly compressing the sound side against the arm of the 
chair; then forcible inspiratory efforts are made which act chiefly on the com¬ 
pressed lung, as the sound side is fixed. The abscess cavity is gradually closed, 
partly by the falling in of the chest w r all and partly by the expansion of the 
lung. In some instances it is necessary to resect portions of one or more ribs. 

The physician is often asked, in eases of empyema with emaciation, hectic 
and feeble rapid pulse, whether the patient could stand the operation. Even 
in the most desperate cases the surgeon should never hesitate to make a free 
incision, 

n. CHRONIC PLEURISY. 

This affection occurs in two forms: 

(1) Chronic pleurisy with effusion, in which the disease may set in insidi¬ 
ously or may follow an acute scro-fibrinous pleurisy. There are eases in which 
the liquid persists for months or even years without undergoing any special 
alteration and without becoming purulent. Such cases have the characters 
which we have described under pleurisy with effusion. 

(2) Chronic dry pleurisy. —The cases are met with (a) as a sequence of 
ordinary pleural effusion. When the exudate is absorbed and the layers of the 
pleura come together there is left between them a variable amount of fibrinous 
material which gradually undergoes organization, and is converted into a layer 
of firm connective tissue. This process goes on at the base, and is represented 
clinically by a slight grade of flattening, deficient expansion, defective reso¬ 
nance on percussion, and enfeebled breathing. After recovery from empyema 
the flattening and retraction may be still more marked. In both oases it is a 
TOn iU&fiB^whjch can be greatly benefited by pulmonary gymnastics. In these 
firm, fibrous membranes calcification may occur, particularly after empyema. 
It is not very uncommon to find between the false membranes a small pocket 
of fluid forming a sort of pleural cyst. In the great majority of these cases 
the condition is one which need not cause anxiety. There may 1 h) an occa¬ 
sional dragging pain at the base of the lung or a stitch in the sidp, but patients 
may remain in perfectly good health for years. The most advanced grade of 
this secondary dry pleurisy is seen in those cases of empyema which have been 
left to themselves and have perforated and ultimately healed by a gradual 
absorption or discharge of the pus, with retraction of the side of the chest and 
permanent camification of the lung. Traumatic lesions, such as gunshot 
wounds, may be followed by an identical condition. Post mortem, it is quite 
impossible to separate the layers of the pleura, which are greatly thickened, 
particularly at the base, and surround a compressed, airless, fibroid lung. 
Bronchiectasis may gradually ensue, and in one remarkable case which I saw 
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on several occasions with Blackader, of Montreal, not only on the affected side, 
but also in the lower lobe of the other lung. 

( b) Primitive dry pleurisy. This condition may directly follow the acute 
plastic pleurisy already described; but it may set in without any acute symp¬ 
toms whatever, and the patient’s attention-may be called-to it hy-feeling the 
pl eural friction . A constant effect of this primitive dry pleurisy is the adhe¬ 
sion of the layers. This is probably an invariable result, whether the pleurisy 
is primary or secondary. The organization of the thin layer of exudation iu 
a pneumonia will unite the two surfaces by delicate bands. Pleural adhesions 
are extremely common, and it is rare to examine a body entirely free from 
them. They may be limited in extent or universal. Thin fibrous adhesions do 
not produce any alteration in the percussion characters, and, if limited, there 
is no special change hoard on auscultation. When,' however, there is general 
synechia on both sides the expansile movement of the lung is considerably im¬ 
paired. We should naturally think that universal adhesions would interfere 
materially with the function of the lungs, but practically we see many instances 
in which there has not been the slightest disturbance. The physical signs of 
total adhesion arc by no means constant. It has been stated that there is a 
marked disproportion between the degree of expansion of the chest walls and 
the intensity of the vesicular murmur, but the latter is a very variable factor, 
and under perfectly normal conditions the breath-sounds, with very full chest 
expansion, may bo extremely feeble. The diaphragm phenomenon Bitten s 
sign—is absent. 

As already stated, it is possible, as the late Sir Andrew Clark held, that 
a primitive dry pleurisy may gradually lead to great thickening of the mem¬ 
branes, and ultimate invasion of the lung, causing a cirrhosis. 

Lastly, there is a primitive dry pleurisy of tuberculous origin. In it both 
parietal and costal layers are greatly thickened—perhaps from 2 to 3 mm. each 
—and present firm fibroid, caseous masses and small tubercles, while uniting 
these two greatly thickened layers is a reddish-gray fibroid tissue, sometimes 
infiltrated with serum. This may be a local process confined to one pleura, 
or it may be in both. These cases are sometimes associated with a similar con¬ 
dition in the pericardium and peritonaeum. 

Occasionally remarkable vaso-motor phenomena occur in chronic pleurisy, 
whether simple or in connection with tuberculosis of an apex. Hashing or 
sweating of one check or dilatation of the pupil are the common manifesta¬ 
tions. They appear to be due to involvement of the first thoracic ganglion a. 
the top of the pleural cavity. 

m. HYDROTHORAX. 

Hydrothorax is a transudation of simple non-inflammatory fluid into th< 
pleural cavities, and occurs as a secondary process in many affections. Th< 
fluidJsjjlear, without any floceuli of fibrin, and the membranes are smooth 
It is met with more particularly ip connection with general dropsy, eithe 
reggl, cardiac, or haamic. It mav, however, occur alone, or with only shgn 
oedema of the feet. A child was admitted to the Montreal General Hospiw 
with urgent'dyspnoea and cyanosis, and died the night after admission. 
had extensive bilateral hydrothorax, which had come on early in the nephrio 
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of scarlet fever. In renal disease hydrol borax is almost always bilateral, but 
in heart affections one pleura is more commonly involved. The physical signs 
are those of pleural effusion, but the exudation is rarely excessive. In kidney 
and heart-disease, even when there is no general dropsy, the occurrence of 
dyspnoea should at once direct attention to the pleura, since many patients are 
carried off by a rapid effusion. In chronic valvular disease the effusion is usu¬ 
ally on the right side, and may recur for months. Stengel attributes tho 
greater frequency of the dextral effusion to compression of the azygos veins. 
Post-mortem records show the frequency with which this condition is over¬ 
looked. Tho saline purges will in many cases rapidly reduce the effusion, hut, 
if necessary, aspiration should repeatedly bo practised. 

IV. PNEUMOTHORAX. 

(Hydro-Pneumothorax and Pyo-Pnenmothorax.) 

‘Air alone in the pleural cavity, to which tho term pneumothorax is strictly 
applicable, is an extremely rare condition, it is almost invariably associated 
with a serous fluid—hydro-pneumothorax, or with pus—pyo-pnenmothorax. 

Etiology. —There exists normally within the pleural cavity of ail adult 
a negati ve pressure of several (3 to 5) millimetres of mercury, duo to the recoil 
of the distended, perfectly elastic lung. ITcnce through any opening connect¬ 
ing the pleural cavity with the external air we should expect air to rush in 
until this negative pressure is relieved. To explain the absence of pneumo¬ 
thorax in a few eases of external injury laying the pleura bare, in which it 
would be expected, S. West has assumed the existence of a cohesion belween 
the pleurse, but this force has not as yet been satisfactorily .demonstrated. 

In a case of pneumothorax, if the opening causing it remain patent, which 
occurs only in some external wounds, or especially perforations through con¬ 
solidated areas of the lungs, the intrathoracic pressure will be that of the 
atmosphere,'the lung will he found to have collapsed as much as possible by 
virtue of its own elastic tension, the intercostal grooves obliterated, the heart 
displaced to the other side, and the diaphragm lower than normal, because the 
negative pressure by reason of which these organs are partly retained in their 
ordinary position has been relieved. If the opening becomes closed the intra¬ 
thoracic pressure may rise above the atmospheric and the above-mentioned 
displacements be much increased. But most perforations through the lung 
are valvular, a property of lung tissue, and the intrapleural pressure is soon 
»l>out 7 mm. of mercury. If there be a fluid exudate the pressure may lie 
hi irber, h ut the high pressures supposed are more apparent than real, and that 
Measured at the autopsy table is quite surely not that during life. It is more 
a question of the amount of distention than the actual pressure which deter¬ 
mines the discomfort of the patient. 

Pneumothorax arises: (1) Tn perforating wounds of tho chest, in which 
ed with extensive cutaneous emphysema. It may 
_either.witha small needle or an aspirator. There 

__ Pneumothorax rarely follows fracture, of the rib, 

ev en though the lung may be torn. (2) In perforation of the pleura through 
the diaphragm, usually by malignant disease of the stomach or colon, or abscess 
48 


case it is sometimes associa 
"ere ten cases in mv series. 
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of the liver perforating lung and pleura. The pleura may also bo pcrforatnl 
in eases of cancer of the (esophagus. ■ (3) When the lung is perforated. This 
is by far the most common cause, and may occur: (a) In the, normal 1^,,, 
fromjMjpIsu'e of the air-vesicles during straining or even when at rest. Special 
attention has been called to this accident by 8. West and De H. Hall. The 
air may be absorbed and no ill effect follow. It does not necessarily excite 
pleurisy, as pointed out many years ago by Gairdner, bwtr inflammation and 
effusion, are- the-usnal result In a recent case the condition developed as the 
patient was going down-stairs; no effusion followed; he did not react to tuber¬ 
culin. (6) From,perforation due to local disease of the lung, either the soften¬ 
ing of a caseous focus or the breaking of a tuberculous cavity. According to 
S. West, 90 per cent of all the cases are due to this cause. Less common 
arc the cases due to septic-brouabo-pnoMmania and to gangrene. A rare cause 
is the break ing of a haimorrhagic infarct in chronic heart-disease, of which I 

I met an instance a few years ago. (c) Perforation of the lung from the pleura, 
which arises in certain cases of empyema and produces a pleuro-bronchial 
fistula. (4) Spontaneously, by the development in pleural exudates of the 
gas bacillus (B. aerogenes mpsulatus Welch). Of 48 cases, the basis of 
Emerson’s exhaustive monogiaph (J. II. II. Reports, vol. xi), 22 were tuber¬ 
culous, G were the result of trauma, 10 of aspiration, 2 were spontaneous, 2 
followed bronchiectasis, 2 abscess of the lung, 1 gangrene, 2 an empyema, 
and 1 abscess of the liver perforating through the lung. 

, Pneumothorax occurs chiefly in adults, though cases are met with in very 
young children. It is more frequent in males than in females. 

A remarkable recurrent variety has been described by 8. West, Goodhart, 
and Furney. In Goodhart’s case the pneumothorax developed first in one 
side and then in the other. 

Morbid Anatomy.—If the trocar or blow-pipe is inserted between the ribs, 
there may be a jet of air of sufficient strength to blow out a lighted match. 
On opening the thorax the mediastinum and pericardium are seen to be 
pushed, or rather, as Douglas Powell pointed out, “ drawn over ” to the oppo¬ 
site side; but, as before mentioned, the heart is not rotated, and the relation of 
its parts is maintained much as in the normal condition. A parous or puru- 
. lent fluid is usually present, and the membranes are inflamed. The cause of 
the pneumothorax can usually be found without difficulty. In the great 
majority of instances it is the perforation of a tuberculous cavity or a break¬ 
ing of a superficial caseous focus. The orifice of rupture may be extremely 
small. In chronic cases there may bo a fistula of considerable size communi¬ 
cating with the bronchi. The lung is usually compressed and carnified. 

Symptoms.— -The onset is usually sudden and characterized by severe pain 
i q the side, urgent dyspnoea, and signs of general distress, as indicated by 
slight lividity and a very rapid and feeble pulse—the pneumothorax aecuiis- 
simus of Unverricht. There may, however, be no urgent symptoms, particu¬ 
larly in cases of long-standing phthisis. 

Physical Sions. —The physical signs are very distinctive. Inspccliun 
shows marked enlargement of the affected side with immobility. The heart 
impulse is usually much displaced. On valuation the fremitus is greutlj 
diminished or more commonly abolished. Oqjtgccuuion the resonance may lx 
tympanitic or even have an amphoric quality. This, however, is not always 
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the case. It may be a flat tympany, resembling Sko.las resonance. In some 
instances it may be a full, hyperresoitant note, like emphysema; while in 
others—and this is very deceptive—there is del ness. These extreme variations 
depend doubtless upon the degree of intrapleural tension. On several occasions 
I have known an error in diagnosis to result from ignorance of the fact that, 
in certain instances, the percussion note may bo « mulllcd, toneless, almost 
dull” (WaJshe). There is usually dulness at the base from effused fluid, 
which can readily be made to change the level by altering the jmsitinn of the 
patient. Movable dulness can be obtained much more readily in pneumothorax 
than in a simple pleurisy. On auscultation the breath-sounds are suppressed. 
Sometimes there is only a distant feeble inspiratory murmur of marked am¬ 
phoric-quality. The contrast between the loud exaggerated breath-sounds on 
the normal side and the absence of the breath-sounds on the other is very 
suggestive. The rales have a peculiar metallic quality, and on coughing or 
deep inspiration there may be what Laennec termed the metallic tinkling. 
The v oice, too, has a curious metallic echo. What is sometimes called the 
co up s oun d, termed by Trousseau the bruit d'airain, is very characteristic. 
To obtain it the auscultator should place one ear on the back of the chest 
wall while the assistant taps one coin on another on tire front of the chest. 
The metallic echoing sound which is produced in this way is one of the most 
constant and characteristic signs of pneumothorax. And, lastly, the Hip¬ 
pocratic succussion splash inny be obtained when the auscultalor’s haul is 
placed upon the chest while the patient’s body is shaken. A splashing sound 
is produced, which may be audible at a distance. A patient may himself 
notice it in making abrupt changes in posture. The signs, distention, immo¬ 
bility, lack of vocal fremitus, hyperresonance, absence of breath-sounds and 
coin-sound, are those of the pure pneumothorax of Laennec. The metallic 
phenomena may be present, c. g., the metallic tinkling and amphoric respira¬ 
tion, but these are best heard in cases with a consolidated lung and thickened 
pleura, such as occur in tuberculosis. The movable dulness and splash on 
succussion depend on fluid. Of other physical signs displacement of organs 
is most constant. As already mentioned, the heart may be much “ drawn 
over ” to the opposite side, and the liver greatly displaced, so that its upper 
surface is below the level of the costal margin, a degree of dislocation never 
seen in simple effusion. 

Diagnosis. —The diagnosis of pneumothorax rarely offers any difficulty, as 
the signs are very characteristic. In cases in which the percussion note is dull 
the condition may be mistaken for effusion. T made this mistake in a case of 
pulsating pleurisy, in which the pneumothorax followed heavy lifting, and 
it was not until several days later, after some of the fluid had been with¬ 
drawn, that a tympanitic note developed. Diaphragmatic hernia following 
a crush or other accident may closely simulate pneumothorax. 

In cases of very large phthisical cavities with tympanitic percussion reso¬ 
nance and r&les of an amphoric, metallic quality, the question of pneumothorax 
is sometimes raised. In those rare instances of total excavation of one lung 
the amphoric and metallic phenomena may be most intense, but the absence of 
dislocation of the organs, of the succussion splash, and of the coin-sound 
suffice to differentiate this condition. While this is true in the great majority 
of oases, I have heard the bruit d’airain over a large cavity in the right upper 
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lobe. The condition of pyopneumothorax subphranicus may simulate closely 
true pneumothorax. 

Prognosis. —The prognosis in cases of pneumothorax depends largely upon 
the cause. S. West gives a mortality of 70 per cent. The tuberculous cases 
usually die within a few weeks. Of 39 cases, 29 died within a fortnight 
(West ); 10 patients died on the first day, 2 within twenty and thirty minutes 
respectively of the attack. Of our 22 tuberculous cases 20 died, and 5 of the 
10 cases following aspiration. Pneumothorax in a healthy individual often 
ends in recovery. There are tuberculous cases in which the pneumothorax, 
if occurring early, seems to arrest the progress of the tuberculosis. There 
is a chronic pneumothorax which may last for between three and four years. 
It may be a chronic condition, as in the case just mentioned, and a fair 
measure of health may be enjoyed. 

Treatment. —There are three groups of cases: First, in the pneumothorax 
accutissimus, with urgent dyspnoea, great displacement of the heart, cyanosis, 
and low blood pressure, fan opening should be made in the pleura and kept 
open, converting a valvular into an open variety.Immediate aspiration with a 
trocar has saved life. Secondly, the spontaneous cases which usually do well, 
as the air is quiekly Absorbed; so also with the traumatic variety. Very many 
of the tuberculous cases are best let alone, if the patient is doing well, or if 
the disease in the other lung is advanced. Thirdly, when there is pus, and 
the patient is not doing well, or in the tuberculous variety if the other lung 
is not involved, pleurotomy, or resection of one or two ribs, may be done. Of 
nine cases in my series two recovered. 

V. AFFECTIONS OF THE MEDIASTINUM. 

(1) Simple Lymphadenitis. —In all inflammatory affections of the bronchi 
and of the lungs the groups of lymph-glands in the mediastinum become swol¬ 
len. In the bronchitis of measles, for example, and in simple broncho-pneu¬ 
monia the bronchial glands are large and infiltrated, the tissue is engorged and 
(Edematous, sometimes intensely hypersemic. Much stress has been laid by 
some writers on this enlargement of the glands in the posterior mediastinum, 
and De Mussy held that it was an important factor in inducing paroxysms of 
whooping-cough. They may attain a size sufficient to induce dulness beneath 
the manubrium and in the upper part of the interscapular regions behind, 
though this is often difficult to determine. In reality the glands lie chiefly 
upon the spine, and unless those which are deep in the root of the lung are 
large enough to induce compression of the adjacent lung tissue, I doubt if the 
ordinary bronchial adenopathy ever can be determined by percussion in the 
upper interscapular region. I have never met with an instance in which the 
compression of either bronchus seemed to have resulted from the glands, how¬ 
ever large. Tuberculous affection of these glands has already been considered. 

(2) Suppurative Lymphadenitis. —Occasionally abscess in the bronchial or 
tracheal lymph-glands is found. It may follow the simple adenitis, but is 
most frequently associated with the presence of tubercle. The liquid portion 
may gradually become absorbed and the inspissated contents undergo calcifica¬ 
tion. Serious accidents occasionally occur, as perforation into the oesophagi' 8 
or into'a bronahus, or in rare instances, as in the case reported by Sidney 
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FhilMps, perforation of the aorta, os well ns a bronchus, which, it. is remarkable 
to say, did not prove fatal rapidly, but caused repeated attacks of lurmoptysia 
during a period of sixteen months. 

(3) Turnon; Cancer and Sarcoma. —In Hare's elaborate study of 520 cases 
of disease of the mediastinum there were 134 eases of cancer, 98 cases of sar¬ 
coma, 21 cases of lymphoma, 7 cases of fibroma, 11 cases of dprmoid cysts, 8 
cases of hydatid cysts, and instances of lipoma, gumma, and cnchondroma. 
From this we boo that cancer is the most common form of growth. The tumor 
occurred in the anterior mediastinum alone in 18 of the eases of cancer and in 
33 of the cases of sarcoma. There are three chief points of origin, the thymus, 
the lymph-glands, and the pleura and lung. Sarcoma is more frequently 
primary than cancer. Males are more frequently affected than females. The 
age of onset is most commonly between thirty and forty. 

Symptoms. —The signs of mediastinal tumor are those of intrathoraeic 
pressure. In some cases almost the entire chest is filled with the masses. 
The heart and lungs are pushed back and it is marvelous lmw life can be 
maintained with such dislocation and compression of the organs. Dyspnaa 
is one of the earliest and most constant symptoms, and may be due either to 
pressure on the trachea or on the recurrent laryngeal nerves. It may indeed 
be cardiac, due to pressure upon the heart or its vessels. In a few cases it 
results from the pleural effusion which so frequently accompanies intrathoraeic 
growths. Associated with the dyspnoea is a cough, often severe and parox¬ 
ysmal in character, with the brazen quality of the so-called aneurismnl cough 
when a recurrent nerve is involved. The voice may also l>e affected from a 
similar cause. Pressure on the vessels is common. The superior vena cava 
may be Compressed aud obliterated, and when the process goes on slowly 
the collateral circulation may be completely established. Less commonly the 
inferior vtfna cava or one or other of the subclavian veins is compressed, ihe 
arteries are much more rarely obstructed. There may lie dysphagia, due to 
compression of the oesophagus. In rare instances there are pupillary changes, 
either dilatation or contraction, due to involvement of the sympathetic. Ex¬ 
pectoration of blood, pus, and hair is characteristic of the dermoid cyst, of 
which Christian has collected 40 cases. 

Physical Signs .—On inspection there may be orthopncca and marked 
cyanosis of the upper part of the l>ody. In such instances, if of long dura¬ 
tion, there are signs of collateral circulation and the superficial mammary 
and epigastric veins are enlarged. In these cases of chronic obstruction t io 
finger-tips may be clubbed. There may be bulging of the sternum or (ho 
tumor may erode the bone and form a prominent subcutaneous growl t. io 
rapidly growing lymphoid tumors more commonly than others perforate the 
chest wall. In 4 of 13 cases of Hodgkin’s disease, there was mediastinal 
growth, and in 3 instances the sternum was eroded and perforated. 1 he per¬ 
foration may be on one side of the breast-bone. The projecting tumor may 
pulsate; the heart may be dislocated and its impulse much out. of place Con¬ 
traction of one side of the thorax lias been noted in a few instances, Un p u¬ 
is-absent wherever the tumor reaches the chest wall. II 
is the forcible, heaving impulse of an aneurismal sac. Qn 
usually silence over the dull region. The heart-sounds 
md the respiratory murmur is feeble or lnaudibje^ *£*“7 


pation the fremitus 
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bronchial. VogaLjesaBaace is, as a rule. abwwt. Signs of pleural (illusion 
occur in a great many instances of mediastinal growth, and in doubtful cases 
th e asp i ra tor .needle should be used. 

Tumors of the anterior mediastinum originate usually in the thymus, or 
its remnants, or in the connective tissue; the sternum is pushed forward and 
often eroded. The growth may be felt in the suprasternal fossa; the cervical 
glands are usually involved. The pressure symptoms are chiefly upon the 
venous trunks. Dyspnoea is a prominent feature. 

. Intrathoracic tumors in the middle and posterior mediastinum originate 
most commonly in the lymph-glands. The symptoms are out of all propor¬ 
tion to the physical signs; there is urgent dyspnoea and cough, which is some¬ 
times loud and ringing. The pressure symptoms are chiefly upon the gullet, 
the recurrent laryngeal, and sometimes upon the azygos vein. 

In a third group, tumors originating in the pleura and the lung, the 
pressure symptoms are not so marked. Pleural exudate is very much more 
common; the patient becomes amende and emaciation is rapid. There may be 
secondary involvement of the lymph-glands in the neck. 

PlAHMoaift.—The diagnosis of mediastinal tumor from aneurism is some¬ 
times extremely difficult. An interesting case reported and figured by Soko- 
losski, in Bd. 19 of the Deutsches Archiv fur klinische Mediein, in which 
Oppolzer diagnosed aneurism and Skoda mediastinal tumor, illustrates how in 
some instances the most skilful of observers may be unable to agree. Scarcely 
a, sign is found in aneurism which may not be duplicated in mediastinal 
tumor. This is not strange, since the symptoms in both are largely due to 
pressure. The cyanosis, the venous engorgement, the signs of collateral cir¬ 
culation are as a rule much more marked in tumor. The time element is 
important. If a case has persisted for more than eighteen months the dis¬ 
ease is probably aneurism. There are, however, exceptions to this. ' By far 
the most valuable sign of aneurism is the diastolic .shock so often to be felt, 
and in a majority of eases to be heard, over the sac. This is rarely, if ever, 
present in mediastinal growths, even when they perforate the sternum and 
have communicated pulsation. xTracheal tugging is rarely present in tumor. 
Another point of importance is that a tumor, advancing from the medias¬ 
tinum, eroding the sternum and appearing externally, if aneurismal, has 
(foicihJe, heaving, and distinctly expansile pulsations. The radiating pain in 
the back and arms and neck is rather in favor of aneurism, as is also a bene¬ 
ficial influence on it of iodide of potassium. The remarkable traumatic cya¬ 
nosis of the upper half of the body which follows compression injuries of the 
thorax could scarcely be mistaken for the effect of tumor. 

The frequency of pleural effusion in connection with mediastinal turner 
is to be constantly borne in mind. It may give curiously complex character* 
to the physical signs—characters which are profoundly modified after aspira¬ 
tion of the liquid. Occasionally a tumor of the mediastinum is operable- 
Walker, of Detroit, showed me a large fibro-sarcoma, which he had removed 
successfully from the anterior mediastinum. 

(4) Abscess of the Mediastinum. —Hare collected 116 cases of mediastinal 
abscess, in 77 of which there were details sufficient to permit the analy'-h- 
Of these cases the great majority occurred in males. Forty-four were instance 
of acute abscess. The anterior mediastinum is most commonly the seat of the 


\ 

1 

i 



DISEASES OP' TUP .i VUiUllA. 


663 

suppuration. The canes are most frequently associated with trauma. Some 
have_folliHacod_erysipelas or occurred in association with eruptive fevers. 
Many cases, particularly the chronic abscesses, are of tuberculous origin. Of 
sytojttwa, paip.behind the sternum is the most common. It may be of a 
throbbing character, and in the acute cases is associated witli fever, sometimes 
with chills and sweats. If the abscess is large there may bcdyspmra. The 
pus may burrow into tho abdomen, perforate through an intercostal space, or it 
majL-erode the sternum. Instances are on record in which the abscess has 
discharged into the trachea or (esophagus. Tn many eases, particularly of 
chronic abscess, the pus becomes inspissated and produce* no ill effect. Tho 
p hysical,S i g ns may be very indefinite. A pulsating and fluctuating tumor 
may appepr at the border of the sternum or at the sternal notch. The absence 
of the diastolic shock, and of tho expansile pulsation usually enables 

a correct diagnosis to be made. When in doubt a fine hypodermic needle may 
be inserted. 

(5) Indurative Mediastino-Pericarditis. —Harris lias reviewed (lie subject. 
In one form there is adherent pericardium and great increase m flic fibrous 
tiasHfa.flf-the-mediastmum; in another there is adherent pericardium with 
union to surrounding parts, but very little mediaslimtis; in a third (lie peri¬ 
cardium may be uninvolved. Tho disease is rare; of 22 eases 17 were in male*; 
only 2 were above thirty years of age. The symptoms are essentially those of 
thatform of adhesive pericardium which is associated with great hypertrophy 
and dilatation of the heart, and in which the patients present a picture of cya¬ 
nosis, dyspnoea, anasarca, etc. The pulsus paradoxus, described by Kussinaul, 
is not distinctive. Occasionally there is also a proliferative peritonitis. Medi¬ 
astinal friction is sometimes heard in patients with adhesive modiastiim-peri- 
carditis—dry, coarse, crackling rales heard along the sternum, particularly 
when tho arms are raised. 

(6) Miscellaneous Affections.—In Hare’s monograph there were 7 in¬ 
stances of fibroma, 11 cases of dermoid cyst, 8 cases of hydatid cyst, and 
cases of lipoma and gumma. 

(7) Emphysema of the Mediastinum.— Air in the cellular tissues of the 
mediastinum is met with in cases of trauma, and occasionally in filial cases 
of diphtheria and in whooping-cough. It may extend to tho subcutaneous 
tissues. Champneys has called attention to its frequency after tracheotomy, 
in which, he says, the conditions favoring the production arc dnMon of the 
deep fascia, obstruction in the air-passages, and inspiratory efforts. The deep 
fascia, he says, should not he raised from the trachea. It is oflcn associated 
with pneumothorax, and more often in rupture of the long without pneumo¬ 
thorax, the pleura remaining intact and the air dissecting it* way along the 
bronchi into the mediastinum and into the nock. The condition mhjius by no 
means uncommon. Angel Money found it in 1(> of 28 eases of tracheotomy, 
and in 2 of these pneumothorax also was present. 
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DISEASES OF THE KIDNEYS. 

I. MALFORMATIONS. 

Newman classifies the malformations of the kidney as follows: A. Displace- 
ments without mobility—(1) congenital displacement without deformity; 
(2) congenital displacement with deformity; (3) acquired displacements. 
B. Malformations of the kidney. I. Variations in number—(a) supernumer¬ 
ary kidney; (6) single kidney, congenital absence of one kidney, atrophy of 
one kidney; (c) absence of both kidneys. II. Variations.size 
—(a) general variations in form, lobulation, etc.; (b) hypertjophy of one 
kidney; (c) .fusio n .of two kidneys—horseshoe, kidney, sigmoid kidney, disk- 
Bhaped. kidney. Q f , Variations jn pelvis, meters, and, blood-vessels. 

The fused kidneys may form a large mass, which is often displaced, being 
either in an iliac fossa or in the middle line of the abdomen, or even in the 
pelvis. Under these circumstances it may be mistaken for a new growth. In 
Polk’s case tho organ was removed under the belief that it was a floating kid¬ 
ney. The patient lived eleven days, had complete anuria, and it was found 
post mortem that a single fused kidney had been removed. A second case of 
the same kind has been reported. 

n. MOVABLE KIDNEY. 

(Floating Kidney; Palpable Kidney; Ben mobilia; Nephroptosis.) 

The kidney is held in position by its fa tty ca psule, by the peritonsemn 
which passes in front of it, and by the blood-vessels. Normally the kidney 
is firmly fixed, but under certain circumstances one or the other organ, more 
rarely both, becom es movable. In very rare cases the kidney is surrounded, 
to a greater or less extent, by the peritoneum, and is anchored at the hiius 
by a mesonephron. Some would limit the term floating kidney to this con¬ 
dition. 

Movable kidney is almost al ways acquire d. It is m ore common in w omen. 
Of the 667 cases collected in the literature by Kuttner, 684 were in women 
and only 83 in men. It is more common on t he right that on tb&left side. 
Of 727 cases analyzed by this author, it occurred on the rig: T In 553 cases, on 
the left in 81, and on both sides in 93. The greater freque nc y of fl ie con¬ 
dition in women may be attributed to compression of the lower thoracic zone 
by JjghUacing, and, more important still, to the mUYatimi nf the abdominal 
walls which jfollaga- repeated pregnancies. This does not account for all the 
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cases, as movable kidney is by no means uncommon in nullipara;. Drummond 
believes that in a majority of the cases there is a congenitally relaxed condition 
of the peritoneal attachments. The condition has been met with in infants and 
ja^shildren.^Wasting of the fat about the kidney may be a cause in some in¬ 
stances. tTrauma and the lifting of heavy weights are occasionally factors in 
its production, j The kidney is sometimes dragged down by tumors. The 
greater frequency on'the right side is probably associated witli the position of 
the kidney just beneath the liver, and the depression to which the organ is 
subjected with each descent of the diaphragm in inspiration. 

And, lastly, movable kidney is met with in many cases which present that 
combination of neurasthenia with gastro-intcstinal disturbance which has been 
described by Glenard as entcroptosis (see p. 528). 

To d etermine the presence of a movable kidney the patient should be 
placed in the dorsal position, with the head moderately low and the abdomiual 
u mllu- i u laxed. The left hand is placed in the lumbar region behind the 
eleventh and twelfth ribs; the right hand in the hypochondriac region, in 
the nipple line, just under the edge of the liver. Bimanual palpation may 
detect the presence of a firm, rounded body just below the edge of the ribs. 
If nothing can be felt, the patient should be asked to draw a deep breath, when, 
if the organ is palpable, it is touched by the fingers of the right hand. Vari¬ 
ous grades of mobility may be recognized. It may be possible barely to feel 
the lower edge on deep palpation— pnl/mble kidney —or the organ may be so 
far displaced that on drawing the deepest breath the fingers of the right hand 
may be, in a thin person, slipped above the upper end of the organ, which can 
be readily held down, but can not be pushed below the level of the navel— 
movable kidney, t n a thir d group of cases the organ is freely movable, and 
may even be felt just above Pou part’s ligament, or in ay be in the middle line 
of the abdomen, or can even be pushed over beyond this point. To this the 


term floating kidney is appropriate. _ , 

The movable kidney is not painful on pressure, except when it is grasped 
very firmly, when there is a dull pain, or sometimes a sickening sensation. 
WYarntnaCimi 0 f the patient from behind may show a distinct flattening in the 
lumbar region on the side in which the kidney is mobile. 

Symptoms. —In a large majority of cases there are no symptoms, and if 
detected accidentally it is well not to let the patient know of its presence. Far 
too much stress has been laid upon the condition of late years.»In other in- 
staaeee-there is pain in the lumbar region or a sense of dragging and discom¬ 
fort, or there may beantercostal neuralgia. In a large group the symptoms 
are those ofmeurasthenia with dyspeptic disturbance, gin women the hysterical 
symptoms may be marked, and in men various grades of hypochondriasis. 
The gastric disturbance is usually a form of nervous dyspepsia. Dilatation 
of the stomach has been observed, owing, as suggested by Bartels, to F rw “ u ™ 
the dislocated kidney upon the duodenum. This view has bee"- “W 0 ™? 
Oser/Landau, and Ewald. On the other hand, Litton holds ^ th ® d . d 
tion of the stomach is the cause of the mobility of the kidney and he found 
in 4Qjaaae8 of depression and dilatation of the stomach 2 -m 

cation of the kidney on the right side. The association, howeve^vntha 
depressed stomach to certainly common in women.* , 

quant Some writers have described pressure upon the gall-ducts, with jeon 
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dice, but this is very rare. Ficcal accumulation and oven obstruction may be 
associated with the displaced organ. 

Dieti/s Crises. —In floating kidney there are attacks characterized bj 
Severe abdominal pain, chilis, nausea, vomiting, fever, and collapse. The 
symptoms were first described by Dietl in 1864, and a more wide-spread knowl¬ 
edge of their occurrence in connection with this condition is desirable. My 
attention was called to them in 1880 by Palmer Howard in the case of a stout 
lady, who suffered repeatedly with the most severe attacks of abdominal pain 
and vomiting, which constantly required morphia. A tumor was discovered 
a little to the right of the navel, and the diagnosis of probable neoplasm was 
concurred in by Flint (Sr.) and Gaillard Thomas. The patient lost weight 
rapidly, became emaciated, and in the spring of 1881 again went to New 
York, where she saw Van Buron, who diagnosed a floating kidney and said 
that these paroxysms were associated with it in a gouty person. He cut off all 
stimulants, reassured the lady that she had no cancer, and from that time she 
rapidly recovered, and the attacks have been few and far between. In this 
patient any overindulgence in eating or in drinking is still liable to be fol¬ 
lowed by a very severe attack. These attacks may also be mistaken for renal 
colic, and the operation of nephrotomy has been performed. 

In.jjthet instances the attacks of pain may be thought to be due to in¬ 
testinal disease or to recurring appendicitis. The cause of these paroxysmal 
attacks is not quite clear. Dietl thought they were due to strangulation of the 
kidney or to twists or kinks in the renal vessels due to the extreme mobility. 
During the attacks the urine is sometimes high-colored and contains an excess 
of uric acid or of the oxalates. It is stated, too, that blood or pus may be 
present The kidney may be tender, swollen, and less freely movable. Cheyne 
describes intermittent hsematuria in this condition. 

Intermittent hydronephrosis is sometimes associated with movable kidney. 
Three cases are reported in my Lectures on Abdominal Tumors. In two the 
condition has been completely relieved by a well-adapted pad and belt; in the 
third, attacks recur at long intervals. 

The diagnosis is rarely doubtful, as the shape of the organ is usually 
distinctive and the mobility marked. Tumors of the gall-bladder, ovarian 
growths, and tumors of the bowels may in rare instances be confounded with it. 

Treatment. —The kidney has been extirpated in many instances, but the 
operation is not without risk, and there have been several fatal cases. Stitch¬ 
ing of the kidney—nephrorrhaphy—as recommended by Hahn, is the most 
suitable procedure, and relief is afforded in many cases by the operation, 
though not in all. Treatment designed to increase fat-formation often helps 
to hold the kidney in place. In the neurasthenic cases a prolonged rest treat¬ 
ment is indicated. 

In many instances the' greatest relief is experienced from a bandage and 
pad. It should be applied in the morning, with the patient in the dorsal or 
knee-breast position, and she should be taught how to push up the kidney! An 
air pad may be used if the organ is sensitive. In other cases a broad bandage 
well padded in the lower abdominal zone pushes up the intestines and makes 
them act as a support. In the attacks of severe colic morphia ia required. 
When dependent, as seems sometimes the case, upon an excess of uric acid or 
the oxalates, the diet must be carefully regulated. 
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HI. OEROULATOEY DISTURBANCES. 

Normally the secretion of urine is accomplished by tlie muiutcunnco of 
a certain blood-pressure within tho glomeruli and by tho activity of the renal 
epithelium. Bowman’s views on this question have been generally accepted, 
and the watery elements are held to bo tillered from tho glomeruli; the umount 
depending on the rapidity and the pressure of the blood-current; the quality, 
j whether normal or abnormal, depending upon the condition of the capillary 
■ and glomerular epithelium; while the greater portion of tho solid ingredients 
are excreted by the epithelium of the convoluted tubules. Tho integrity of the 
epithelium covering the capillary tufts within Bowman’s capsule is essential to 
the production of a normal urine. If under any circumstances their nutrition 
fails, as when, for example, the rapidity of the blood-current is lowered, so that 
they are deprived of the necessary amount of oxygen, tho material which filters 
through is no longer normal (i. e., water), but contains serum albumin. Cohn- 
heim has shown that the renal epithelium is extremely sensitive to circulatory 
changes, and that compression of the renal artery for only a few minutes 
causes serious disturbance. 

The circulation of the kidney is remarkably iniluenced by reflex stimuli 
coming from the skin. Exposure to cold causes heightened blood-pressure 
withim'fEelddneys and increased secretion of urine. Bradford has shown that 
after excision of portions of the kidney, to as much as one-third of the total 
weight, there is a remarkable increase in the flow of urine. 

Congestion of the Kidneys.—(1) Active Congestion; Hvi’bk.*mia.— 
Acute congestion of the kidney is met with in the early stage of nephritis, 
whether due to cold or to the action of poisons and severe irritants. Turpen¬ 
tine, cubebs, cantharides, and copaiba are all stated to cause extreme hyper- 
Eemia of the organ. The most typical congestion of the kidney which we see 
post mortem is that in the early stage of acute Bright’s disease, when the organ 
may be large, soft, of a dark color, and on section blood drips from it freely. 

It has been held that in all the acute fevers the kidneys are congested, 
and that this explained the scanty, high-colored, and often albuminous urine. 
On the other band, by Boy’s oncometer, Walter Mendelson has shown that 
the kidney in acute fever is in a state of extreme anamiia, small, pale, and 
bloodless; and that this antemia, increasing with the pyrexia and interfering 
with the nutrition of the glomerular epithelium, accounts for the scanty, dark- 
colored urine of fever and for the presence of albumin. In the prolonged 
fevers, however, it is probable that relaxation of the arteries again takes place. 
Certainly it is rare to find post mortem such a condition of the kidney as is 
described by Mendelson. On the contrary, tho kidney of fever is commonly 
swollen, the blood-vessels are congested, and the cortex frequently shows traces 
of cloudy swelling. However, the circulatory disturbances in acute fevers are 
probably less important than the irritative effects of either the specific agens 
of the disease or the products produced in their growth or in the a e me * 
olism of the tissues. The urine is diminished in amount, and may contain 

much of the former and few of the latter. 
iOHANTCAT, HVPERABMIA.--This is found in 
:t or lnng, with impeded circulation, and as 


albumin and tnK/^nata sometimes 

(2 V ^AflsTV K Congestion ; Ms 
rases of flironio disrnnr of,the hnn 
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a result of pressure upon the renal reins by tumors, the pregnant uterus, or 
ascitic fluid. In the cardiac kidney, as it is called, the cyanotic .induration 
associated with chronic heart-disease, the organs are enlarged and firm, the 
fcapsule strips off, as a rule, readily, the cortex is of a deep red color, and the 
pyramids of a purple red. The section is coarse-looking, the substance is very 
firm, and resists cutting and tearing. The interstitial tissue is increased, and 
there is a small-celled infiltration between the tubules. Here and there the 
Malpighian tufts havejjecoma sclerosed. The blood-vessels are usually thick¬ 
ened, and there may be moTe or less granular, fatty, or hyaline changes in the 
epithelium of the tubules. The condition is indeed & diffuse nephritis. The 
urine is usually reduced, is of high specific gravity, and contains more or less 
albumin. Hyaline tube-casts and blood-corpuscles are not uncommon. In 
some cases (over half) with macroscopically no signs of chronic or acute 
nephritis the urinary features lead to the diagnosis of acute nephritis 
(Emerson). In uncomplicated cases of the cyanotic induration uraemia is 
rare. On tlfe other hand, in the cardiac cases with extensive arterio-sclerosis, 
the kidneys are more involved and the renal function is likely to be disturbed. 


IV. ANOMALIES 07 THE URINARY SECRETION. 

1. Amwia. 

Total suppression of urine occurs under the following conditions: 

(1) As an event in the intense congestion of acute nephritis. For a time 
no urine may be formed; more often the amount is greatly reduced. 

(2) More commonly complete anuria is seen in subjects of renal stone, 
fragments of which block both ureters; or as in a case recently reported by 
Monod the calculus blocked the only' kidney, the other being represented by a 
shell of tissue. Sir William Roberts calls the condition ‘’latent uraemia.” 
There may be very little discomfort, and the symptoms are very unlike those 
of ordinary uraemia. Convulsions occurred in only 6 of 41 cases (Hertcr); 
headache in only 6; vomiting in only 12. Consciousness is retained; the pupils 
are usually contracted; the temperature may be low; there are twitchings and 
perhaps occasional vomiting. Of 41 cases in the literature, 35 occurred in 
males. Of 36 cases in which there was absolute anuria, in 11 the condition 
lasted more than four days, in 18 cases from seven to fourteen days, and in 
7 cases longer than fourteen days (Herter). 

(3) Cases occur occasionally in which the suppression is prerenal. The 
following are among the more important conditions with which this form of 
anuria may be associated (Hensley): Fevers and inflammations; acute poison¬ 
ing by phosphorus, lead, and turpentine; in the collapse after severe injuries 
or after operations, or, indeed, after the passing of a catheter; in the collapse 
stage of cholera and yellow fever; and, lastly, there is an hysterical anuria, of 
which Charcot reports a case in which the suppression lasted for eleven days. 
Bailey reports the case of a young girl, aged eleven, inmate of an orphan 
asylum, who passed no urine from October 10th to December 12th (when 8 
ounces were withdrawn), and again from this date to March 1st! The ques¬ 
tion of hysterical deception was considered in the case. 

A patient may live for from ten days to two weeks with complete sup 



ANOMALIES OF THE URINARY SECRETION. 


669 


presrion. In Polk’s case, in which the only kidney was removed, the patient. 
lived eleven days. It is remarkable that in many instances there are no toxic 
features. Adams reports a case of recovery after nineteen days of suppression. 

In the obstructive cases surgical interference should be resorted to. In 
the. non-obstructive cases, particularly when due to extreme congestion of 
the kidney, cupping over the loins, hot applications, free purging, and sweat¬ 
ing with pilocarpine and hot air are indicated. When the secretion is once 
started diuretin often acts well. Large hot irrigations, with normal salt solu¬ 
tion, with Kemp’s double-current rectal tubes, should lie tried, as they are 
stated to stimulate the activity of the kidneys in a remarkable way. 


2. Haimatuhia. /■' 

Etiology. —The .following division may be made of the causes of hsema- 
tnria: 

(1) fiaunBiT. Diseases. —The malignant forms of the acute specific fevers. 

Occasionally in leukaemia luematuria occurs. » 

(2) Renal Causes.—A cute congestion and inflammation, as in .Bright’s 
disease, o~Hie'effect of Joxic agents, such as turpentine, carbolic acid, and 
canjEatides. When the carbolic spray was in use many surgeons suffered from 
luematuria in consequence of this poison. Renal infarction, as in ulcerative 
endocarditis. New growths, in which the bleeding is usually profuse. Imiuber- 
culosis at the onset, when the papilla; are involved, there may Ik; bleeding. 
SlonainJhe.kidney is a frequent cause. Parasites: The Filaria sanguinis horn- 
i nyt an d the Bilharzia cause a form of luematuria met with in the tropics. 
The'echinococcus is rarely associated with haemorrhage. It is sometimes met 
with jrufloating kidney. 

Unilateral renal hamaluria has been described by Senator, Lshrier, and 
others. The cases are not uncommon, as 48 cases have been tabulated by 
Eshner. In nearly all the diagnosis of calculus or neoplasm had been made 
Iu 16 cases nothing was found at operation. Displacement was present in 6 
cases, alteration in the pelvis of the kidney in 9, other destructive lesions of 
the kidney in 11. The condition has been termed by Senator renal hemophilia, 
but_ittnal “ PpiatflxW as suggested by Gull, is a more appropMtatenn. 

(3) Affections of the Uulvaby Passages.— Stone »n the ureter, tumor 
or ulceration of the bladder, the presence of a calculus, parasites, and, very 
rarely, ruptured veins in tin? bladder. Bleeding from the urethra o™"- 
ally occurs in gonorrhoea and as a result of the lodgment o a cu ui us. 

ring hematuria may be an early symptom in enlarged pros a n. 

JL U a. nd, vita t.-r „i tta m* F*», nf wluvh Savvry ami 
Nash report a remarkable ease and have collected 49 others rom 
It would be difficult to recognize the condition from stone. 

(AF.Teachatism.—I njuries may produce bleedmg from ™ 

urinary passages. By a fall or blow on the back the kidney may 
andthis may be followed bv very free bleeding; less commonly the 
from injury of the bladder or of the prostate. Blood Slls 

frequently due to injury by the passage of a catheter, o 
Transient hematuria Mows all operations on t ® ^ section on 

The malarial hematuria has already been considered in 
paludiam. 
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Diagnosis. —The diagnosis of luematuria is usually easy. The color of (tie 
urine varies from a light smoky to a bright red, or it may have a dark poriur 
color. Examined with the microscope, the blood-corpuscles are readily recog¬ 
nized, either plainly visible and retaining their color, in which case they are 
usually crenated, or simply as shadows. In ammoniacal urine or urines of 
low specific gravity the haemoglobin is rapidly dissolved from the corpuscles, 
but in normal urine they remain for many hours unchanged. 

It is important to distinguish between blood coming from the bladder 
and from the kidneys, though this is not always easy. From the bladder the 
blood may be found only with the last portions of urine, or only at the ler- 
mination of micturition. In haamorrhage from the kidneys the blood and urine 
are intimately mixed. Clots are more commonly found in the blood from the 
kidneys, and may form moulds of the pelvis or of the ureter. When the scat 
of the bleeding is in the bladder, on washing out this organ, the water is more 
or less blood-tinged; but af the source of the bleeding is higher, the water 
comes away clear. In many instances it is difficult to settle the question by 
the examination of the urine alone, and the symptoms and the physical signs 
must also be taken into account. Cystoscopic examination of the bladder, pay¬ 
ing especial attention to the urine flowing from each ureteral orifice, and 
catheterization of the ureters are aids in the diagnosis of doubtful cases. 

3. Hemoglobinuria. 

This, condition is characterized by the presence of blood-pigment in the 
UQfle. The blood-cells are either absent or in insignificant numbers. The 
colflring matter is not haematin, as indicated by the old name, hcematinurin, 
nor in reality always haemoglobin, but it is m o st, fr eq u e n tly -methsemoglobin. 
Tha urine has a red or brownish-red, sometimes quite black color, and usually 
deposits a very heavy brownish sediment. When the haemoglobin occurs only in 
small quantities, it may give a lake or smoky color to the urine. Microscopical 
examination shows the presence of granular pigment, sometimes fragments of 
blflflkdisks, epithelium, and very often darkly pigmented urates. The .urine 
is albuminous The number of Ted blood-corpuscles bears no proportion 
whatever to the intensity of the color of the urine. Examined spectroscop¬ 
ically, there are either the two absorption bands of oxyheemoglobin, which is 
rare, or, more commonly, there are the three absorption bands 6i methamo- 
globin, of which the one in the red near C is characteristic. Two clinical 
groups •may be distinguished. 

(1) Toxic Hemoglobinuria.—This is caused by poisons which produce 
rapid dissolution of the blood-corpuscles, such as potassium chlorate in large 
doses, pyrogallic acid, carbolic acid, arseniuretted hydrogen, carbon monoxide, 
naphthol, and muscarine; also the poisons of scarlet fever, yellow fever, typhoid 
fever, malaria, and syphilis. According to Bastianelli, haemoglobinuria due 
to the administration of quinine never occurs excepting in patients who arc 
suffering or'who have recently suffered from malarial fever. It has also fol¬ 
lowed severe bums. Exposure to excessive cold and violent muscular exertion 
are stated to produce hcemoglobinuria. A most remarkable toxic form occurs 
in horses, coming on with great suddenness and associated with paresis of the 
hind legs. Death may occur in a few hours or a few days. The animals arf 
attacked only after bring stalled for some days and then taken out and driven 
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particularly in cold weather. The form of lmmioglohinuna from cold and 
exertion is extremely rare. No instance of it, e\en in association with frost¬ 
bites, came under my observation in Canada. Blood transfused from one 
mammal into another causes dissolution of the corpuscles with the, produc¬ 
tion of haemoglobinuria; and, lastly, there is the epidemic hwmoglobinuria of 
the new-horn, associated with jaundice, cyanosis, and nervous symptoms. 

(2) Paroxysmal Hsemoglobinuna.—This rare disease is characterized by 
the occasional passage of bloody urine, in which the coloring matter only is 
present. It is more frequent in males than in females, and occurs chiefly in 
adults. It seems specially associated with cold and exertion, and has often 
been brought on, in a susceptible person, by the use of a cold foot-bath. Par¬ 
oxysmal hffimoglobinuria has been found, too, in persons subject to the vari¬ 
ous forms of Raynaud’s disease. Many regard the relation lietween those two 
affections as extremely close; some hold that, they are manifestations of one 
and the same disorder. Druitt, the author of the well-known Surgical Vade- 
mecum, has given a graphic description of his sufferings, which lasted for many 
years, and were accompanied with local asphyxia and local syncope. The 
connection, however, is not very common. In only one of the cases of Ray¬ 
naud’s disease which I have seen was paroxysmal huunoglobinuria present, and 
in it epileptic attacks occurred at the same time. The relation of the disease 
to malaria has been considered. 

The attacks may come on suddenly after exposure to cold or us a result 
of mental or bodily exhaustion. They may be preceded by chills and pyrexia. 
In other instances the temperature is subnormal. There may be vomiting and 
diarrhoea. Pain in the lumbar region is not uncommon. The lucmoglobinuria 
rarely persists for more than a day or two—sometimes, indeed, not for a day. 
There are instances in which, even in the course of a single day, there have 
been two or three paroxysms, ami in the intervals clear urine has been passed. 
Jaundice has been present in a number of cases. The cases are rarely if ever 
fatal. 

The essential pathology of the disease is unknown, and-it .is. difficult to 
f orm ^ tftpnry which will meet all the facts—particularly the relation with Ray¬ 
naud’s disease, which is rightly regarded as a vaso-motor disorder. Increased 
haemolysis and solution of the hamioglobin in tho blood-scrum (haunoglobi- 
naetnia) predates, in each instance, the appearance of the coloring matter in tho 
urine. A full discussion of the subject is to lie found in F. Chvostek s mono¬ 


graph. Blanc regards it as distinctly nervous in origin. 

Treatment.-4-1 n all forms of haunaturia rest is essential. In that produced 
' by renal calculi the recumbent posture may suffice to cheek the bleeding, lull 
doses of a qduto of lead and opium should be tried, then ergot, gallic and 
tan nin acid and the dilute sulphuric acid. ‘'The oil of turpentine, which is 
sometimes recommended, is a risky remedy in haunaturia. hxtr. 
virgin, and e xtr hy drastis canad. are also recommended, (.old may be applied 
to the ,loins or dry cups in the lumbar region.- Incision of the kidney has 
cured the so-called renal epistaxis. , 

TEeTreatment of paroxysmal hfcmoglobinuna is unsatisfactory. Amyl 
"'trite will sometimes cut short or prevent an attack (Chvostek) Durugt e 
Paroxysm the patient should be kept warm and given hot <lr '" k "; 
recommended in large doses, on the supposition—as yet unwarranted that the 
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disease is specially, connected with malaria. If there is a syphilitic history, 
iodide of potassium in full doses may be tried. In a warm climate the attacks 
are much less frequent. 

4. Albuminueia. 

“ Reasons drawn from the urine are as brittle as the urinal ” is a dictum of 
Thomas Fuller peculiarly appropriate in connection with this subject. 

The presence of albumin in the urine, formerly regarded as indicative of 
Bright’s disease, is now recognized as occurring under many circumstances 
without the existence of serious organic change in the kidney. Two groups 
of cases may be recognized—those in which the kidneys show no coarse lesions, 
and those in which there are evident anatomical changes. 

Albuminuria without Coarse Renal Lesions. —(a) Functional, so-called 
Physiological Albuminuria.— In a normal condition of the kidney only 
the water and the salts are allowed to pass from the blood. When albuminous 
substances transude there is probably disturbance in the nutrition of the epi¬ 
thelium of the capillaries of the tuft, or of the cells surrounding the glome¬ 
rulus. This statement is still, however, in dispute, and Senator and others 
hold that there is a physiological albuminuria which may followt muscular 
work, the ingestion of food rich in albumin, violent emotions,4cold bathing, 
and dyspepsia. But on one point all agree, that the cause must be some¬ 
thing unusual and excessive, as an unusually hard tramp, a football match, 
a race, etc. The presence of albumin in the urine, in any form and under 
any circumstance, may be regarded as indicative of change in the renal or 
glomerular epithelium, a change, however, which may be transient, slight, amt 
unimportant, depending upon variations in the circulation or upon the irri¬ 
tating effects of substances taken with the food or temporarily present, as in 
febrile states. 

Albuminuria of adnlespence and -oynlin albuminuria in which the albu¬ 
min is present onty at certain times during the day —irthogtritir albuminuria 
—are interesting forms. A majority of the cases occur in young persons— 
boys more commonly than girls—and the condition is often discovered acci¬ 
dentally. These are often the children of neurotic parents, and have well- 
marked vasomotor instability. Some cases last only during saberty, Borne 
throughout life. Erlanger and Hooker have shown that the flpimin is ex¬ 
creted only during periods with low pulse pressure (difference between the 
diastolic and systolic pressures). The urine, as a rule, contains only a very 
small amount of albumin, but in some instances large quantities are present. 
The most striking feature is the variability. It may be absent in the morn¬ 
ing and present only* after exertion; or it may be greatly increased after 
taking food, particularly proteids. Even the change to the upright position 
(qrthogtatic) may suffice to cause it, and in such cases there may be tension on 
the renal veins by increase of the lumbar curve, since it has been shown that a 
spinal jacket will prevent the appearance of the albumin. The quantity of 
urine may be but little, if at all, increased) the specific gravity is usually nor¬ 
mal, and the color may be high. Occasionally hyaline casts may be found) 
and in some instances there has been transient glycosuria. As a rule, the pulse 
is not of high tension and the second aortic sound is not accentuated. 

Various forms of this affection have been recognised by writers, suet 
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aa neurotic, dietetic, cyclic, intermittent, and paroxysmal—names which indi¬ 
cate the characters of the different varieties. A large proportion of the cases 
get well after the condition has persisted for a variable period. This in itself 
is an evidence that the changes, whatever their nature, arc transient and slight. 
In these instances the albumin exists in small quantity, tube-casts are rarely 
present, and the arterial tension is not increased. In a second group tho albu¬ 
min is more persistent, the amount is larger, though it may vary from day 
to day, and the pulse tension is increased. In such instances the 'per¬ 
sistent albuminuria probably indicates actual organic chango in the kidney. 

(&) Febrile Albuminuria. —Pyrexia, by whatever cause produced, may 
cause slight albuminuria. The presence of the albumin is due to slight 
changes in the glomeruli induced by the fever, such as cloudy swelling, which 
JSa&not he regarded as an organic lesion. It is extremely common, occurring 
in pfieumonia (in about 70 per cent of our cases), diphtheria, typhoid fever 
(abo|lt60 per cent of our cases), malaria, especially the anstivo-autumnal type, 
awfc even in the fever of acute tonsillitis. The amount of albumin is slight, 
and it usually disappears from the urino with the cessation of the fever. 
Hyaline and even epithelial casts accompany the condition. 

(c) ELemio Changes. —Purpura, scurvy, chronic poisoning by lead or 
mercury,'syphilis, leukaemia, and profound ameinia may be associated with 
slight albuminuria. Abnormal ingredients in tho blood, such as bile-pigment 
and sugar, may cause the passage of small amounts of albumin. 

, The transient albuminuria of pregnancy may belong to this ha-mic group, 
although in a majority of such cases there are changes in the renal tissue. 
Albumin may be found sometimes after the inhalation of ether or chloroform._ 

(d) Nervous System.— Albuminuria occurs in certain affections of the 
nervous system. This so-called neurotic albuminuria is seen after aniepilcptic 
seizure and in-apoplexy, tetanus, tjxophthalmic goitre, and injuries of the head. 

Albuminuria with Definite lesions of the Urinary Organs.— (g), Clongcs- 
tioiL.flf.ihe, kidney, either active, such as follows exposure to cold and is asso¬ 
ciated with the early stages of nepbvitis, or passive, due to obstructed outflow 
in disease of the heart or lungs, or to pressure on the renal vems by the preg¬ 


nant, uterus, or tumors. j- 

(h) Or ganic disease of the kidneys—acqte and chrome Brights disease, 
amyloidandWtdty'degcneration, suppurative nephritis, and tumors. 

" [^Tffcctions of tho pelvis, ureters, and bladder, when associated with 


the formation of pus. . ,.. ._, 

Teiti for Albumin.—Both morning and evening urine should lie examined, 
and in doubtful cases at least three specimens. ILturbid, the urine should be 
fitted, though turbidity from the urates is of no moment, since it disappears 

“ ZilSlSS ™ ™ i, bow 1. . t*t* - ■ Sftt- 

acid » then added H a A»dinc» «j™£> 
ing, it may be due to phosphates, which arc dissolved on the addition of an 
a °id. Persistence of the cloudiness indicates albumin. ^ +v e 

BsOeFsJut.-A small quantity of fuming nitric acid - poJ"* tto 

test-tube, andwith a pipette the urine is allowed to ]h J . • Dre8en t 

upon the add. At the line of junction of the two fli^s, if albumin i. present, 
a white r£t ia formed. This contact method is trustworthy, and, for the 
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routine clinical work, is probably the most satisfactory. A diffused haze, due 
to mucin (nucleo-albumin), is sometimes, seen just above ^he white ring of 
albumin; and. in very concentrated urines, or after the taking of balsamic 
remedies, a slight cloudiness may be due to urates or uric acid, which clears 
on heating or warming. A ..colore d... ring at the junction of tire acid and the 
uripe is due to. the oxidation of the coloring matters in the ui'rne. 

and .Acetic-acid Test. —Fill an orti marv tc»t- 
tube half full of urine, anjl add 5 or 6 cc. of potassium-ferrocyan Ae solution 
(1 in 20). Thoroughly mix the urine and reagent and add 10 to 16V drops of 
acetic acid. If albumin, be present, a cloudiness varying in degrem accord¬ 
ing to the amount of albumin will be produced. This is a very \ reliable 
test, as it precipitates all forms of albumin, acid and alkaline, but (foes not 
precipitate mucin, peptones, phosphates, urates, vegetable alkaloids, Nae^he 
pine acids. 

Sir William Roberts strongly recommends the magnesium-nitric test. One 
volume of strong nitric acid is mixed with five volumes of the saturated solu¬ 
tion of sulphate of magnesium. This is used in the same‘way as the nitric 
acid in Heller’s test 

Picric acid, introduced by George Johnson, is a delicate and useful test 
for albumin. A saturated solution is used and employed as in the contact 
method. It has been urged against this test that it throws down the mucin, 
peptones, and certain vegetable alkaloids, but these are dissolved by heat. 

For minute traces of albumin the trichloracetic acid may be used, or Mil¬ 
lard’s fluid, which is extremely delicate and consists of glacial carbolic.acid 
(96 per cent), 2 drachms; pure acetic acid, 7 drachms; liquor potassae, 2 ounces 
*6 drachms. 

A quantitative estimate of the albumin can be made by means of Eabacb's 
tube, but the rough method of heating and boiling a certain quantity of 
acidulated urine in a test-tube and allowing it to stand, is often employed. 
The depth of deposit can then be compared with the whole amount of urine, 
and the proportion is expressed as a mere trace, almost solid—one-fourth, one- 
half, and so on. This, of course, does not give an accurate indication of the 
proportion of albumin in the total quantity of urine. For the more elabo¬ 
rate methods the reader is referred to the works on urinalysis. 

The above tests refer entirely to serum-albumin. Other albuminous sub¬ 
stances occur, such as albumose, serum-globulin, peptones, and hemi-albunioe 
or propeton. They are not of much clinical importance. 

Albumosuria. —Traces of albumoses are found in the urine in many febrile 
diseases, as pneumonia, and in chronic suppuration, and have little clinical 
significance. 

Myelopathio Albumosuria, “ Kohle r’s disease .” is char a ct wis edhy multi¬ 
p le myelo mata with persistent excretion of what is known' as the Bence-Jo m* 
body, » proteid discovered by him in 1848. There are between thirty-five and 
forty cs*es on record (Anders and Boston, Lancet, 1903; Parkes Weber, M«I - 
Chir^pfans., vol. lxxxvi). Males above forty-yeara-ef age are usually affected. 
Afr^pence-Jones body doeSTHJt appear with other tumors of the bones. A* 
Egtft case which Lsaw with Hamburger, the persistent albumosuria may had 
Id the diagnosis of multiple myelomata before any bone tumors can be felt- 
The disease runs a fatal course. The simplest reaction i» white prscM- 
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tafe formed.Og. adding nitric acid to the urine; when boiled it disappears, to 
reappear, on cooling. As in one of Bradshaw’s cases, the urine may be of a 
milky white color when passed. 

Globulin rarely oecurs in the urine alone, but generally in association with 
serum-albumin. The latter is usually present in greater quantity, but in severe' 
organic renal disease and in diabetes Maguire has found that the projmrtion 
of globulin to albumin is often 2.5 to 1. Senator states that more globulin is 
present withthe lardaceous kidney than in other forms of nephritis. The 
clinical significance of globulin is the same as that of serum-albumin. 

Prognosis. —This depends, of course, entirely upon the cause. fFebrile 
albuminuria is transient, and in a majority of the eases depending upon 
haemic causes the condition disappears and leaves the kidneys intact. A trace 
of albumin in a man over forty, with or without, a few hyaline easts, is not 
of much significance, except as an indication that his kidneys, like his hair, 
are beginning to turn “ gray ” with age. In many instances the discovery is a 
positive advantage, as the man is made to realize, perhaps, for the first time 
that he has been living carelessly. I have discussed the question from this 
standpoint in a paper with the paradoxical title “ On the Advantages o'f a 
Trace of Albumin and a few Tube-casts in the Urine of Men over Fifty Years 
of Age” (N. Y. Med. Jour., vol. lxxiv). 

Thnjjersistence of a slight amount of albumin in young men without in¬ 
creased arterial tension is less serious, as even after continuing for years it 
may disappear. I have already spoken of the outlook in the so-called cyclic 
albuminuria. 

!■( P ractica lly in all cases the presence of albumin indicates a change of^ 
s ome sort, in the glomeruli, the nature, extent, and gravity of which it is" 
difficult-te estimate; so that other considerations, such as the presence of tube- 
casts, the existence of increased tension, the general condition of the patient, 
and the influence of digestion upon the albumin, must be carefully considered. 
S The physician is daily consulted as to the relation of albuminuria and 
Uf a AflnnTflTififl As his function is to protect the interests of the company, 
he should reject all cases in which albumin occurs in the urine. It is even 
doubtful if an exception should be made in young persons with transient 
albuminuria. Naturally, companies lay great stress upon the presence or 
absence of albumin, but in the most serious and fatal malady with which they 
have to deal—chronic interstitial nephritis—the albumin is often absent or 
transient, even when the disease is well developed. After the fortieth year, 
from a standpoint of life insurance, the state of the arteries and the blood 
pressure is far more important than the condition of the uri ne. 

With reference to the significance of albuminuria in adults, I quite agree 
with the following conclusions of F. C. Shattuck: . , 

(11 Renal albuminuria, as proved by the presence of both albumin and 
casts, is much more common in adults, quite apart from Bright s disease or 
any obvious source of renal irritation, than is generally suppose!. 

(21 The frequency increases steadily and progressively with advanCqj age. 

(3) This increase with age suggests the explanation that the albumt^gi% 

is often an indication of senile degeneration. , ., . 

(4) Though it can not be regarded as yet as absolutely proved, it is tugnqt 
Probable that faint traces of albumin and hyaline and finely granular dim 
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small diameter are often, especially in those past fifty years of age, of little 

no practical importance. 

B. C. Cabot’s studies also show that we have been laying altogether too 
inch stress on albumin and tube-casts as indicative of serious disease of the 
idneys. 

5. Pyuria {Pus in the Urine). 

Causes. — (1) Pyelitis and Pyelonephritis. —In largo abscesses of the 
idney, pyonephrosis, the pus may be intermittent, while in calculous and 
uberculous pyelitis the pyuria is usually continuous, though varying in in- 
ensity. In eases due to the colon or tubercle bacillus the urine is acid, in 
hose due to the proteus bacillus alkaline, while in the staphylococcus cases 
he urine is either less acid than normal, or alkaline. In the pyelitis and 
ayglpnephritis following cystitis the urine is alkaline or acid, depending upon 
he infecting micro-organism; more mucus, frequent micturition, and a pre¬ 
vious bladder history are aids in diagnosis. 

(2) CvaTinq.—The urine-is usually acid, especially in women, since the 
cokabacillus is a very common cause of these infections. The, pus and mucus 
are, mare ropy, and triple phosphate crystals are found in the freshly passed 
urine in the alkaline infections. 

(3) Uret hritis. particularly gonorrhoea. The pus appears first, is in 
small quantities, and there are signs ofTocal inflammation. 

(IIJb. LEUCobbhqsa the quantity of pus is usually small, and large flakes 
of—vaginal epithelium are numerous. In doubtful cases, when leucorrhces 
is present, the urine should be withdrawn through a catheter. 

(5) Bupture of Abscesses into the Urinary Passages.— In such case 
as pelvic or perilyplitio-ahscess there have been previous symptoms of pn 
formation. A large amount is passed within a short time, then the discharg 
stops abruptly or rapidly diminishes within a few days. 

Pus gives to the urine a white or yellowish-white appearance. On settling 
the sediment is sometimes ropy, the supernatant fluid usually turbid. In cast 
due to urea-decomposing microbes (proteus bacillus, various staphylococci) tl 
odor may be ammoniacal even in fresh urine. Examination with the micr< 
scope reveals tho presence of a large number of pus-corpuscles, which at 
usually, when the pus comes from the bladder, well formed; the protoplas' 
is granular, and often shows many translucent processes. 

The only sediment likely to be confounded with pus is that of the pho 
phates; but it is whiter and less dense, and is distinguished immediately I 
microscopical examination or by the addition of acid. 

With the pus there is always more or less epithelium from the blaiW 
and pelves of the kidneys, but since in these situations the forms of cells a 
practically identical, they afford no information as to the locality from whi 
the pus has come. 

The treatment of pus in the urine is considered under the conditions 
which it occurs. 

6. Chylurla—Non-pahasitio. 

Phis is a rare affection, occurring in temperate regions and unassocia 
with the FOameriimimrftt. The urine is of an opaque white color; it res 
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ties milk closely, is occasionally mixed with blood (hsematochyluria), and 
sometimes coagulates info & ium, jelly-like mass. In other instances there 
g at the bottom of the vessel a loose clot which may be distinctly blood-tinged. 
Under the microscope the turbidity seems to lie caused by nujjerous minute 
g ranules —more rarely oil droplets similar to those of milk. In Montreal l 
made the dissection in a case of thirteen years’ duration and could find no 
trace of parasites (see Hertz, Med.-Chir. Soc. Trans., 1907). 


7. Lxthdeia (Lithcemia; Lithic-acid Diathesis). 

The general relations of uric acid have already been considered in speak¬ 
ing of gout. 

Ooouxrenoe in the Urine. —The uric acid occurs in combination chiefly 
with ammonium and sodium, forming the acid urates. In smaller quan¬ 
tities are the potassium, calcium, and lithium salts. The uric acid may be 
separated from its bases and crystallizes in rhombs or prisms, which arc usu¬ 
ally of a deep red color, owing to the staining of the urinary pigments. The 
sediment formed is granular and the groups of crystals look like grains of 
Cayenne pepper. It is very important not to mistake a de|>osit of uric acid 
for an excess. The deposition of numerous grains in the urine within n few 
hours after passing is more likely to be duo to conditions which diminish the 
solvent power than to increase in the quantity. Of the, .conditions which 
c apae precip itation of the uric acid Roberts gives the following: “ (1) High 
acidity; (2) poverty in mineral salts; (3) low pigmentation; and (t) high 
percentage of uric acid.” The grade of acidity is probably the most impor¬ 
tant element. 

In health the weight of uric acid excreted tears a fairly constant ratio to 
the weight of urea eliminated. According to von Noorden, the average ratio 
is 1 to 50, while the average ratio of the nitrogen of uric acid to the totnl 
nitrogen eliminated in the urine is 1 to 70. In several of the cases of gout in 
my wards Futcher found that in the intervals between the acute arthritic 
attacks the uric acid was reduced to a much greater extent than the urea, 
so that the ratio of the former to the latter often varied between 1 to 300 up 
to (in one case) 1 to 1,500, a return to about the normal proportions occurring 


during the acute attacks. 

Mare, common is the precipitation of amorphous urates, fo rming , t he so “ 
called brjck^dust.-oe-lateritious deposit, which has a pinkish color, due to 
the pjsaenoa-of urinary pigment. It is composed chiefly of the acid sodium 
urates. It occurs particularly in very acid urine of a high specific gravity. 
Arffie urates are more soluble in warm solutions, they frequently deposit as 
(he urine cools. Here, too, the deposition does not necessarily, indeed usually 
does not, mean an excessive excretion, but the existence of conditions favormg 

the deposit. , , 

Lithamia. —In addition to what has already been said under gout, wo may 
consider here the hypothetical condition known asjithsemia, or the une-acid 
diattms. Murchison introduced the term to designate certain symptoms due, 
as he supposed, to functional disturbance of the liver. Not only have his 
v icws been widely adopted, but, as is so often the case w cn we g 
to ttaSLl ™Lpta« ot a»«, the ....fato Ue^ .1 th« 

We SO multiplied that some authors attribute to this cause a considerable fro- 
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portion of the ailments affecting the various systems of the body. Thus one 
writer enumerates not fewer than forty-one separate morbid conditions asso¬ 
ciated with lithamia, and one of them astigmatism against the rule! From 
our lack of knowledge of the mode of formation and elimination of uric acid 
it is very evident that the physiology of the subject must be widely extended 
before we are in a position to draw safe conclusions. Thus it is by no moans 
sure that, as MjudUfiBQj^pposed, t he essential de fect i« a. fnnrft j y pnl dis- 
or derof the liver, disturbing the metabolism of the albuminous ingredients, nor 
is it at all certain that the only offending substance is uric acid. In the 
present imperfect state of knowledge it is impossible with any clearness to 
define the pathology of the so-called uric-acid diathesis. We may say that 
certain symptoms arise in connection with defective food or tissue metabolism, 
more particularly of the nitrogenous elements. D eficien t, oxidation is prob- 
aljJxJhfiJUPgt essential factor in the process, with the result of the formation 
of less readily soluble and less readily eliminated products of retrograde meta¬ 
morphosis. This faulty-metabolism if long continued may lead to gout, with 

g iic deposits in the joints, acute inflammations, and arterial and renal’ dis- 
. In a large group of cases the disturbed metabolism produces high ten 
in the arteries (probably as a direct sequence of interference with the 
capillary circulation) and ultimately degenerations in various tissues, par 
ticularly the scleroses. 

Overeating and overdrinking, when combined with deficient muscular ex 
ereise^tie nt the basis of this nutritional disturbance. The symptoms which 
are believed to characterize the uric-acid diathesis have already been briefh 
treated of under the section on irregular gout, and the question of diet ant 
"exercise has also been there considered. 

8. Oxaluria. 

The discovery of calcium-oxalate crystals in the urine by Donn6 in 183! 
led to the description of the so-called oxalio-acid- diathesis. It is claimed tha 
all the oxalic acid found in the urine is taken into the body with the fo<x 
(Dunlop). In health none, or only a trace, is formed in the body. Tli 
amount fluctuates with the quantity of food taken, and is usually below K 
milligrammes daily (H. Baldwin). It seems to be formed in the body whei 
there is an absence of free hydrochloric acid in the gastric juice, and ii 
connection with excessive fermentation in the intestines. It never forms . 
heavy deposit, but the crystals—usually octahedral, rarely d uiuh-bg ll-ahaoci 
—collect in the mucus-cloud and on the sides of the vessel. 

When in excess and present for any considerable time, the condition i 
known as oxaluria, the chief interest of which is in the fact that the crystal 
may be deposited before the urine is voided, and form a calculus. It is hob 
by many that there is a special diathesis associated with its presence in exces 
and manifested clinically by dyspepsia, particularly the nervous form L irnts 
bility, depression of spirits, lassitude, and sometimes marked hypochondriasi* 
There may be in addition neuralgic pains and the general symptoms of neufiu 
thenia. The local and general symptoms are probably dependent upon som 
disturbance of metabolism of which the oxaluria is one of the manifests 
tions. It is a feature also in many gouty persons, and in the condition calle 
lithsemia. 
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!l. •Cystinukia. 

Stadtbagen claims that normal urine does not contain cystin, though Bau¬ 
mann and Goldmann succeeded in separating it in very small quantities from 
healthy urine as a benzoyl compound. It is associated with elimination of 
diamines both in the faeces and urine. It is very rarely met with, and its 
chief interest is owing to the fact that it may form calculi, sometimes in large 
numbers. It is a sort of chemical malformation (Oarrod), and its presence 
has been determined in many members of the same family. The condition 
appears sometimes to be hereditary. As it contains sulphur, it is thought to 
be formed from the taurin of the bile. The colorless hexagonal crystals aro 
very characteristic in appearance, and yet uric acid may assume the same 
form. Cystin is soluble in ammonia and reprecipitated by acetic acid. 


10. PlIOSPITATPRlA. 

The phosphoric acid is excreted from the body in combination with potas¬ 
sium, sodium, calcium, and maguesium, forming two classes, the alkaline 
phosphates of sodium and potassium and the earthy phosphates of lime and 
magnesia. The amount of phosphoric acid (P s 0 5 ) excreted in the twenty- 
four hours varies, according to Ilammarsten, between 1 and 5 grammes, with 
an average of 8.5 grammes. It is derived mainly from the phosphoric acid 
takananJJisJspd, but also in part as a decomposition product from nuclein, 
protagon, and lecithin. Of the alkaline phosphates, those in combination with 
socKmuare the most abundant. The alkaline phosphates of the urine are 
morejduiadani than the earthy phosphates. 

O f tba Par ity phosphates, those of lime are abundant, of magnesium scanty. 
In urine which has undergone the ammoniacal fermentation, either inside 
or outside the body, there is in addition tho ammonio-magnesiuin or triple 
phosphate, which occurs in triangular prisms or in feathery or stellate crys¬ 
tals; hence tho term given to this form of sfcel lnr phospha te s . The -earthy 
phosphates-occur as a sediment in the urine when the alkalinity is due to a 
fixedalkali, or under certain circumstances the deposit may take place within 
the bladder, and then the phosphates are passed at the end of micturition as 
a whitish fluid, which is popularly confounded with spermatorrhma. Accent 
study of these eases with symptoms of neurasthenia and a phosphate sediment 
in the fresh urine would indicate an abnormality in the calcium metabolism, 
an absolute increase of this with a decrease of the phosphoric acid. I he cal¬ 
cium phosphate may be precipitated by heat and produce a cloudiness.which 
may be mistaken for albumin, but is at once dissolved u^n nudcnig the i n 
acid. This condition is very frequentJlLpfira n ns s uffer i n g from dyspepsia 
from TCRUtar of „T,v kind. The phosphates may be in great excess, rising in 
thTtS%Sm to from 7 to whme^the nmuml 

amount is not more than 2.5 grammes. And, lastly* the- P . 
deposited in urine which has undergone decomposition, m which. 

ammonia from the urea combines with the magnesium phosphateforming 

«»wpie ^Thi.iaauna.m a- 5-“irrssL 
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that a deposit does not necessarily mean an excess, to determine which a 
careful analysis of the twenty-four hours’ secretion should Iks made. II h iN 
long been thought that there is a relation between the activity of the nme- 
tissues and the output of phosphoric acid; but the question can not yet be ion- 
sidered settled. The amount is increased in wasting diseases, such as phtlii- 
sis, acute yellow atrophy of the liver, leukemia, and severe anaemia, whereas 
it is diminished in'aeute diseases and during pregnancy. 

In a condition termed by Tessior, Ralfc, and others, phnsphatin fl isWa, 
there are polyuria, thirst, emaciation, and a great increase in the excretion 
of phosphates, which may be as much as from 7 to St .grammes in the dar. 
The urine is usually acid and free from Bugar; the patients are nervous; in 
some instances sugar has been present in the urine, and in others it subse¬ 
quently makes its appearance. 

11. Indioanubia. 

The substance in the urine which has received this name is the indoxyl- 
sulphate of potassium, in which form it appears in the urine and is color¬ 
less. When concentrated acids or strong oxidising agents are added to the 
urine, this substance is decomposed and the indigo set free. It is present only 
in small quantities in healthy urine. It is derived from the indol, a product 
formed in the intestine by the decomposition of the albumin under the influ¬ 
ence of bacteria. When absorbed, this is oxidized in the tissues to inflow I, 
which combines with the potassium sulphate, forming the above-named rub- 
stanco. 

The quantity of indican is diminished on a milk (and a Kefir) diet. It 
is increased in all wasting diseases, as carcinoma, and whenever., any large 
quantities of albuminous substances arc undergoing rapid decomposition,^ 
in the severer forms of peritonitis and empyema. It is not usually increased in 
constipation, although it may bo present in large amounts with no other dis¬ 
coverable cause, but is met with in ileus, particularly in obstruction of the 
small intestine. Indiean has occasionally been found in«ealeuli. Though, us 
a rule, the urine is colorless when passed, there are instances in which the 
decomposition has taken place within the body, and a blue color has Imhoi 
noticed immediately after the urine was voided. Sometimes, too, in alka¬ 
line urine on exposure there is a bluish film on the surface. Methylen e-blur, 
a coloring matter for candy, etc., must be excluded. * 

To test for indiean, place 4 or 5 cc. of nitric or hydrochloric acid in a 
test-tube; - boll, and 'add an equal quantity of urine. A bluish ring develops 
at the point of contact. Add 1 or 2 ec. of chloroform and shake the tot- 
tube; on separation the chloroform has a violet or bluish color due to the 
presence of indiean. Obermayer’s reagent is also good. 

12. Mblanueia. 

Black urine may be dark when passed or may become so later. In the 
following conditions melanuria may occur: (1). Jaundice. Only in very 
chronic cases of deeply bronzed icterus do we see the urine quite dark, due to 
the presence of large quantities of biliverdin. (2) Hematuria and hemo¬ 
globinuria. Here it is a matter of the exaggeration of the smoky tint due to 
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the presence of blood in various quantities. (:i) lla’uintoporphyriuuria, in 
which the-oolor ranges from a dark pink to blackness. The presence of the 
hiematoporphyrin is_due to the toxic action of sulphonal or its allies, and 
occurs when the drug has been taken for long periods. (4) Melunuria, in 
which the iifine has, as a rule, the normal color when passed, and on 
standing becomes black as ink. In some instances it is black 1 when passed. 
Melanuria of this type only occurs with the presence of melanotic tumors. 
(5) Alkaptonuria and ochrono sis. (See section on Alkaptonuria.) (<i) ln- 
dtcanuria. When rich in indoxyl sulphate the urine is brow n in color, or 
becomes so after standing, due to the oxidation products of indol. This is by 
far the most common cause of black urine, and in any disease leading to an 
abundant secretion of indican, as in intestinal obstruction, etc., black urine 
may be passed. As Garrod suggests, it is probable that the black urine in 
eases of tuberculosis is of an allied nature. (1) After certain articles of 
diet and drugs. Some dark-colored vegetable pigments, as black cherries 
and plums and bilberries, cause darkening of the urine. Resorcin may do the 
same. Carboluria is by no means uncommon, and was frequently seen in the 
days oflhe antiseptic spray. It has been ascribed to hydrochinone formed 
from phenol. Njipthalene, ercasote, and the salicylates may cau-e darken¬ 
ing of the urine, or even blackhSss. For a full consideration of the subject 
(/black urine, see A. E. Garrod, The Practitioner, March, limi. 


13. AuKArTONUBIA AND Ocll UONOSIS. 

“Alkaptonuria is not the manifestation of a disease, but is rather of the 
nature of an alternative course of metabolism, harmless and usually congen¬ 
ital and lifelong” (Garrod). Of 10 known examples, 1!) occurred in seven 
families, and several were the offspring of first cousins (Garrod). There arc 
two pointB of clinical interest. The alkapton urine reduces Folding's solution, 
and diabetes may lie suggested, but it does not ferment, and it is optically 
inactive. The linen may be stained by the urine, which in some cases is dark 
when passed. In 1800 Virchow recorded a case of blackening of the carti¬ 
lages and ligaments—ochronosis. Cases have since liecn described post mor¬ 
tem. In my cases the cartilages of the ear were blackened, the sclerotic* were 
stained a brownish-black color, and in one there was a Imtlerlly-sliaped paid, 
of ebony black pigmentation of the skin of the nose and cheeks. A chrome 
arthritis usually accompanies the condition, and in my eases (hrot a rs 
was a curious “goose-gait,” due to a bend in the lumbar region. 
and Meyer conclude that alkaptonuria is an anomaly of motalmliMii w 
eu rctionin" the urine of intermediate products. These arc aromatic 
iimiiogSntlMc and uroleucic acid, and originate from the destruction 
albuminous elements of the food and of the organs. 

14. PNBUMATUIIIA. 



Gas may be passed with the urine— . , . . , „ „„ 

O-After mechanical introduction of air in vesical irrigation or rysto- 

i( "|iic examination in the knee-elbow position. th t i - 

a-A.. result of the introduction of gas-forming organ-sms e " 

ration or other operation. Glycosuria has been present in a majority of tho 
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cases. Theyeast fungus, the colon bacillus^ and the bacillus ac|»gfiftes.,up- 
sulatus haveoeeh found. 

3. in cases of vesiccMmteric fistula. 

In gas production within the bladder the symptom s are those of a gold 
cystitis, with the passage of gas at the end of micturition, sometimes with" 
a loud sound.* The diagnosis is readily made by causing the patient to urinate 
in a bath or by plunging the end of the catheter under water.' 

15. Otheb Substances. 

T.rpnaiA —Fat in the urine, or lipuria, occu rs, according to Halliburton, 
first, without disease of the kidneys, as in excess of fat in the food, after the 
administration of cod-liver oil/ip,fat embolism occurring after fractures,,in 
the fatty degeneration in phosphorus poisoning^ in prolonged sxippuratign, as 
in phthisis and pyaemia/ ip, the lipaemia of diabetes mcliitus; secondl y, with dis¬ 
ease of the kidneys, as in the fatty stage of chronic Bright’s disease, in which 
fat casts are sometimes present, and, according to Ebstein, in pyonephrosis; 
ind, thirdly, in the affection known as chyluria. The urine is usually turbid, 
but there may be fat drops as well, and fatty crystals have been found. 

Libmuuubia is a term applied by von Jaksch to the condition in which 
there are volatile fatty acids in the urine, such as acetic, butyric, formic, and 
propionic acid. 

Acetonubia. — Yon Jaksch distinguishes the following fai-rp^ p| jathnlny- 
ical_aceiowiria:iThe febrile, the diabetic,'the acctonuria with certain forms 
of cancer, the forni,associated with inanition,, acctonuria in psychoses, anil 
the acetonuria which results from auto-intoxication. It is doubtful, howeu’r, 
whether the symptoms in these are really due to the acetone. It may be the 
substances from which this is formed, particularly the diacctic acid or the 
8-oxy-butyric acid. The odor of the acetone may be marked in the breath 
and evident in the urine. The tests have been given in the section on diabetes. 

Diacktio acid is probably never present in the urine in health. With 
a solution of ferric chloride it gives a Burgundy-red color. A similar reac¬ 
tion is given by acetic, formic, and oxy-butyric acids; it may be present in 
the urine of patients who are taking antipyrin, thallin, and the salicylates. 
Hammarsten states that if the reaction be due to the presence of diacetic acid, 
it will not be obtained in carrying out the test with a second specimen of urine 
which has been boiled and allowed to cool. The ethereal extract of the acidu¬ 
lated urine gives the reaction if diacetic acid be present, whereas the other 
substances which may be mistaken for diacetic acid are insoluble in ether. 

ft-oxY-BUTYRio acid is believed by Stodelmann, Kiilz, and Minkowski to 
be tHe cause of diabetic- coma. It is a product of the decomposition of the 
tissue albumins, and from it diacetic acid is readily formed by oxidation. Its 
tests have already been given. 

Qtaiaria and-glycosuria have already been considered under/jaundice and 

[digbstaa. 

Hjbma topobphybin occasionally occurs in the urine. It was first recog¬ 
nized by Hoppe-Seyler. Nencki and Sieler determined its exact formula, - 
the former demonstrated that the only chemical difference between htem " 1,1 
and htematoporphyrin is that the latter is simply hsematin free from iron, h 
has been found in the urine^in pulmonary tuberculosis, pleurisy with'effu- ,,u > 
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acute rheumatism, load poisoning and intestinal luemorrliages. This pjg- 
uieut has been found very frequently after tlie administration of sulphonal 
and sometimes imparts a very dark color to the urine. 


V. UBJEMIA. 

Definition. A toxaemia developing in (he course of nephritis or in con¬ 
ditions associated with amiria. The nature of the poison or poisons is as yet 
mtknown, whether they are the retained normal products or the products'of 
an abnormal metabolism. 

Theories of Uraemia.—Fl’he view most widely held is that uncmia is due to 

the accumulation in the blood of excrement it ions material—body poisons_ 

fliich should be thrown otr by the kidneys. “ If, however, from any cause. 

S organs make default, or if there be any prolonged obstruction to the 
Wt of urine, accumulation of some or of all the poisons takes place, and 
^ the characteristic symptoms are manifested, but the accumulation may be verv 
slo^ and the earlier symptoms, corresponding to the comparatively small 
dose of poison, may be very slight; yet they are in kind, though not. in degree, 
as indicative of uncmia as are the more alarming, which appear toward the 
end, and to which alone (he name uncmia is often given ”, (Carter). Herter 
and others have shown that the toxicity of the blood-serum in iinemie states is 
increased. The part played by urea itself, by the salts, and by the nitrogenous 
extractives has not been determined. 

• Another view is that uncmia depends on the products of an abnormal 
metabolism. Brown-Sequard suggested that the kidney lias an internal secre¬ 
tion, and it is urged that the symptoms of uncmia are due to its disturbance. 
Bradford’s experiments show that the kidneys do influence profoundly the 
metabolism of the tissues of the body, particularly of the muscles. If more than 
two-thirds of the total kidney weight he removed, there is an extraordinary 
increase in the production of urea and of the nitrogenous bodies of the ereatin 
class. He favors this view, hut acknowledges that we are si ill ignorant of the 
nature of the poison. From a careful study of (lie question, Hughes and 
Carter concluded that the poison was an albuminous product quite different 
from anything in normal urine. In Bradford's (ioulslonian Jxietures (18!)H) 
"ill be found a full discussion of the question. 

Traubc believed that the symptoms of uncmia, particularly the coma and 
convulsions, were due to localized oedema of the brain. 

Symptoms. —Clinically, we may recognize latent, acuta, and chronic forms 
"f uncmia. The latent form has been considered under the section on anuria. 
■U;ute^|jnemia may arise in any form of nephritis. Jt is more common in 
the pos^febrile varieties. Bradford thinks that it is specially associated with 
11 form of contracted white kidney in young subjects. Chronic forms of 
'uwmia are more frequent in the arterio-sclerotie and granular kidney. For 
convenience the symptoms of uncmia may bo described under cerebral, dysp- 
nmic, and gastro-intestinal manifestations. 

Among the Cerebral symptoms of uraemia may be described: 

(a) Mania .—This may come on abruptly in an individual who has shown 
no previous indications of mental trouble, and who may not be known to 
have Bright’s disease. In a remarkable case of this kind which came under 
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my observation the patient became suddenly maniacal and died in six days. 
Mgre commonly the delirium is less violent, but the phtient is noisy, talka¬ 
tive, restless, and sleepless. 

(&) Delusional Insanity (Folie Brightique). —Cases are by no means un¬ 
common, and excellent clinical reports have been issued on the subject, from 
several of the asylums, particularly by Bremer, Christian, and Aliee Bennett. 
Delusions of persecution are common. One of iny cases committed suicide by 
jumping out of a window. The condition is of interest medico-legally because 
of its bearing on testamentary capacity. Profound melancholia may also 
supervene. 

(c) Convulsions. —These may come oh unexpectedly or be preceded by 
pain in the head and restlessness. The attacks may be general and identical 

♦with those of ordinary epilepsy, though the initial cry may not be present. 
The.fits may recur rapidly, and in. the interval the patient is usually uncon¬ 
scious. Sometimes the temperature is elevated, but more frequently it is de¬ 
pressed, and may sink rapidly after the attack. Local or Jacksonian epilepsy 
may occur in most characteristic form in uraemia. A remarkable sequence of 
the convulsions is blindness —urwmic amaurosis —which may persist for sev¬ 
eral days. This, however, may occur apart from the convulsions. It usually 
passes off in a day or two. There are, as a rule, no ophthal moscopie*changw. 
Sometimes uraemic deafness supervenes, and is probably also a cerebral mani¬ 
festation. It may also occur in connection with persistent headache, nausea, 
and other ga stric sym ptoms. 

(d) Coma. —Unconsciousness invariably accompanies the general convul¬ 
sions, but a coma may develop gradually without any convulsive seizures. Fre- 
quently it is preceded by headache, and the patient gradually becomes dull 
and apathetic. In these cases there may have been no previous indications of 
renal disease, and unless the urine is examined the nature of the case may l« 
overlooked. Twitchinga of the muscles occur, particularly in the-faefijmd 
hands, but there are many cases of coma in which the muscles arc not involved. 
In some of these cases a condition of torpor persists for weeks or even months. 
The-ioague is usually fjuied and the breath very foul and heavy. 

( c ) Local-Palsies. —In the course of chronic Bright’s disease hemiplegia 
or monoplegia may come on spontaneously or follow a convulsion, and p<>-t 
mortem no gross lesions of the brain be found, but only a localized or diffused 
cedema. These cases, which are not very uncommon, may simulate almost every 
form of organic paralysis of cerebral origin. 

(J} Of other cerebral symptoms, headache is important. It is most 
of teg. .occipital-and extends to the neck. It may be an early feature and asso¬ 
ciated with giddiness. Other nervous symptoms of uraemia are intanaa-itailing 
of the skin, numbness and tingling in the fingers, and cramps in the muscles 
of the calves, particularly at night. An erythema may be present. 

Uremic dyspnoea is classified by Palmer Howard as follows: (1) Con- 
tmunus-dyspacea; (2) paroxysmal dyspnoea; (3) hoth typey alternating- anil 
(4) Gbeyae-Stokea breathing. The attacks of dyspnoea are most commonly 
nocturnal; the patient may sit up, gasp for breath, and evince as much di¬ 
tress as in true asthma. Occasionally the breathing is noisy and stridulou-- 
The Cheyne-Stokes type may persist for weeks, and is not necessarily associated 
with coma. I have Been it in a man who travelled over a hundred miles is 
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consult a physician. In another instance a patient, up and about, could when 
at meals feed himself only in the apnoea period. Though usually of serifctu 
omen and occurring with coma and other symptoms, recovery may follow 
even after persistence for weeks or even months. 

•The testinal manifestations of uremia often set in with abrupt¬ 

ness. Uncontrollable vomiting may come on and its cause be quite unrecog¬ 
nizable. A young married woman was admitted to my wards in the Montreal 
General Hospital with persistent vomiting of four or five days' dtirution. 
T&ftJltyiC. was slightly albuminous, but she had none of the usual signs of 
Uremia, and the case was not regarded as one of Bright’s disease. The vom- 
i ting persiste d and caused death. The post mortem showed extensive sclero¬ 
sis of feoth kidneys. The attacks may be preceded by nausea and may be asso-. ( 
dated with diarrhoea. In some instances the diarrhma may come on without 
the vomiting; sometimes it is profuse and associated with an intense catarrhal 
or even diphtheritic inflammation of the colon. 

A special ubcumic stomatitis has been described (Baric) in which the 
mucosa of the lips, gums, and tongue is swollen and erythematous. The suliva 
may be increased, and there is difficulty in swallowing and in mastication. 
Tiro tongue is usually very foul and the breath heavy and fetid. A cutaneous 
erythema may occur and a remarkable urea “ frost " on the skin. 

Fever is not uncommon in uremic states, and may occur with the acute 
nephritis, with the complications, and as a manifestation of the uremia itself 
(Stengel). 

Very many patients with chronic uremia succumb to what 1 have called 
terminal infections—acute peritonitis, pericarditis, pleurisy, meningitis, or 
endocarditis. 

Diagnosis.—Herter calls attention to the value of the clinical determina¬ 
tion of the urea in the blood (for which purpose only a few cubic centimetres 
are required) as an index of the degree of renal inadequacy, (tryoscopy, the 
electrical conductivity of blood and urine, also the methylene blue, potassium 
iodide, salicylic-acid tests have been employed in the hope of testing the func¬ 
tional ability of the kidneys. The result has been that while in some cases 
of uremia one finds the expected accumulation of urea and ions in the 
Wood, in others the kidneys are, judged by these tests, normal. In some 
cases of nephritis without any signs of uremia the kidneys are apparently 
ns insufficient as the worst uremia cases. In but 2 of 9f> casus could the urea 
determination have been of any value in predicting uremia, and equal drops 
in the urea occurred without this symptom (Emerson). 

It is still common to depend on the urea estimation as of service in fore¬ 
telling an uremia, but in the 96 cases of nephritis with uremia in iny wards 
in but 2 cases was it of any real value. 

Uremia may be confounded with: 

(a) Cerebra l lesions, such as haemo rrhag e, meningitis, or exes.tumor. In 
apoplexy," which is so commonly associated with kidney disease and stiff arte- 
ftesf’niff sudden.Jo 68 of consciousness, particularly if with convulsions, may 
^mutate"a uremic attack; but the.mode of onset, the existence of complete 
beiniplegia, with cni?j 1 , g < it 0 deviation of the eyes, suggest hicrnorrhage. As 
already noted, there are cases of uremic hemiplegia or monoplegia which can 
not be separated from those of organic lesion and which post mortem show 
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no trace of coarse disease of the brain. I know of an instance in which a coin 
saltation was held upon the propriety of operation in a case of hemiplegia 
believed to be due to subdural haemorrhage which post mortem was shown to 
be uraemic. Indeed, in some of these cases it is quite impossible to distinguish 
between the two conditions. So, too, cases of meningitis, in a condition of. 
deep coma, with perhaps slight fever, furred tongue, but without localizing^ 
symptoms, may readily be confounded with uraemia. 

(b) With pertain infootipn^jareggAg Uraemia may persist for weeks or 
months and the patient lies in a condition of torpor or even unconsciousness, 
with a heavily coated, perhaps dry, tongue, muscular twitchings, a rapid, feeble 
pulse, with slight fever. This state not unnaturally suggests the existence of 
one of the infectious diseases. Cases of the kind are not uncommon, and I 
have known them to be mistaken for typhoid fever and for mili ary tnheronl osi- 

(c) Uraemic coma may be confounded with poisoning by alcohol or opium. 

opium poisoning the pupils Are contracted; in alcoholism they arqjnore 

commonly dilated. In urtemia they are not constant; they may be either 
widely dilated or of medium size. The examination of the eye-ground Should 
be made to determine the presence or absence of albuminuric retinitis. The 
urine should be drawn off and examined. The odor of the breath sometimes 
gives an important hint. 

The condition of the heart and arteries should also be taken into account. 
Sudden uraemic coma is more common in the chronic interstitial nephritis. 
The character of the delirium in alcoholism is sometimes important, and the 
coma is not so deep as in uraemia or opium poisoning. It may for a time Ik; 
impossible to determine whether the condition is due to uraemia, profound, 
alcoholism, or haemorrhage into the pons Varolii. 

And Jastly, in connection with sudden coma, it is to be remembered that 
insensibility may occur after prolonged muscular exertion, as after running 
a ten-mile race. In some instances unconsciousness has come on rapidly with 
stertorous breathing and dilated pupils. Cases have occurred under conditions 
in which sun-stroke could be excluded; and Poore, who reports a case in the 
Lancet (1894), considers that the condition is due to the too rapid accumu¬ 
lation of waste products in the blood, and to hyperpyrexia from suspension of 
sweating. 

The treatment will be considered under Chronic Bright’s Disease. 

VI. ACUTE BRIGHT'S DISEASE. 

Definition. —Acute diffuse nephritis, due to the action of cold or of toxic 
agents upon the kidneys. 

In all instances changes exist in the epithelial, vascular, and intertubular 
tissues, which vary in intensity in different forms; hence writers have de¬ 
scribed a tubular, a glomerular, and an acute interstitial nephritis. Delaliold 
recognizes acute ex udative and acute productive forms, the latter characterised 
by proliferation of the connective-tissue stroma and of the cells of the Mal¬ 
pighian tufts. 

Etiology. —The following are the principal causes of acute nephritis: 

(1) Cold. Exposure to cold and wet is one of the most common cam** 
It is particularly prone to follow exposure after a drinking-bout 
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(2) Tlic_pflitfOJUj of the specific fevers, particularly scarlet fever, less com¬ 
monly typhoid fover, measles, diphtheria, small-pox, chicken-pox. malaria, 
cholera, yellow fever, meningitis, and, very rarely, dysentery. Acute nephritis 
may be associated with syphilis and with acute tuberculosis, particularly the 
former, to which Bradford has recently called attention as an important cause. 
He suggests that many of the idiopathic cases and those ascribed to cold may 
be at syphilitic origin. It may also occur in scplicirmia and in acute ton¬ 
sillitis. In exudative erythema and the allied purpuric affections acute 
nephritis is not uncommon. Among 1,833 cases of malaria at the .Johns 
Hopkins Hospital there were 26 of nephritis (Thayer). 

(3) TJaxic agents, such as turpentine, cantharides, potassium chlorate, 
and earholic acid may cause an acute congestion which sometimes terminates 
in nephritis. Alcohol probably never excites an acute nephritis. 

(4) Pregnancy, in which the condition is thought by some to result from 
comprasaion-of the renal veins, although this is not yet finally settled. The 
condition may in reality be due to toxic products as yet undetermined. 

(fi) Acute nephritis occurs occasionally in connection with extensive lesions 
of the skin, as in bums or in chronic skin-diseases, and also after trauma. It 
may’follow operations on the kidney. 

Morbid Anatomy.—The kidneys may present to the naked eye in mild 
cases no evident alterations. When seen early in more severe forms the organs 
are congested, swollen, dark, and on section may drip blood. Bright’s original 
description is as follows: 

“ The kidneys . . . stripped easily out of their investing membrano, 
were large and less firm than they often are, of the darkest chocolate color, 
interspersed with a few white points, and a great number nearly black; and 
this, with a little tinge of rod in parts, gave the appearance of a polished fine¬ 
grained porphyry or greenstone. . . . On (section) these colors were found 
to pervade the whole cortical part; but the natural striated appearance was 
not lost, and the external part of each mass of tubuli was particularly dark 
... a very considerable quantity of blood oozed from the kidney, showing 
a most unusual accumulation in the organ.” 

In other instances the surface is pale and mottled, the capsule strips off 
readily, and the cortex is swollen, turbid, and of a grayish-red color, whilo 
the pyramids have an intense beefy-red tint. The glomeruli in some instances 
stand out plainly, being deeply swollen and congested; in other instances they 
arc pale. 

Histology.—The histology may be thus summarized: (a) Glomerular 
changes. In a majority of the cases of nephritis due to toxic agents, which 
reach the kidney through the blood-vessels, the tufts suffer first, and there is 
either an a cute in tracapillarv glomerulitis, in which the capillaries become 
(filed with pells and thrombi, or involvement of the epithelium of the tuft and 
of Bowman’s capsule, the cavity of which contains leucocytes and red blood- 
°°i puscles. Hyaline degeneration of the - contents and of the wall# of the 
oapillaries of the tuft is an extremely common event. Thesa processes are 
Perhaps best marked in scarlatinal nephritis. There may be proliferation 
»bont Bowman’s capsule. These changes interfere with the circulation in the 
tufts and seriously influence the nutrition of the tubular structures beyond 
them. 
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( b) The alterations in the tubular epithelium consist, in.rlnnilj’ NwaUuig. 

fatty_cliange, and hyalins d ii j. ."T 4 '"" In the convoluted tubules, ■ tin- 

accumulation of altered cells with leucocytes and blood-corpuscles causes tin- 
enlargement and swelling of the organ. The epithelial cells lose their 
striation, the nuclei are obscured, and hyaline droplets often accumulate in 
them. 

(c) Interstitial changes. In the milder forms a. nimpln inflammat ory 
exudate—scrum mixed with leucocytes and red blood-corpuscles—exists be¬ 
tween the tubules. In severer cases areas of small-celled infiltration occur 
about the capsules and between the convoluted tubes. These changes may 
bo wide-spread and uniform throughout the organs or more intense in certain 
regions. 

Councilman has described an acute interstitial nephritis occurring chiefly 
in children after fevers, characterised by the presence of cells similar to tho*p 
described by Unna as plasma cells. lie thinks that these cells are formed in 
other organs, chiefly the spleen and bone marrow, and are carried to the 
kidneys in the blood-current. 

Symptoms.—‘-The upset is usually sudden, and whs& the nephritis follows 
cjjg, dropsy may be noticed within twenty-four hours.' After fevers the onset 
is lesambiupt, but the patient gradually becomes pftle and a puffmcas.al the 
face or swelling of the ankles is first noticed. In child ren there may at the 
outset be-,convulsions. < Chilliness or rigors initiate the attack in a-limited 
number of cases. £pain in the back^-nauaea, and vomiting may bo present. 
Tlje fever is variable. Many cases in adults have no rise in temperature. In 
young children with nephritis from cold or scarlet fever the temperature may. 
for a few days, range from 101° to 103°. 

i .The most characteristic symptoms are the urinary^changes. There may 
at £rst be suppression •} more commonly the urine is scanty, hi ghly color ed, 
and contains blood, albumin, and tube-casts. The quantity is reduced and 
only 4 or 5 ounces may be passed in the twenty-four hours; the specific gia'- 
ity is high—1,025, or even more; the'color varies from a smoky to a deep 
porter color, but is seldom bright red. -On. standing there is a heavy deposit: 
microscopically there are blood--corpuscles, epithelium from the urinary. I'"- 
sages, and hyaline, blood, and epithelial tube-casts. The alb um i n is abundant, 
forming a curdy, thick precipitate. The largest amounts of albumin are seen 
in.the early acute nephritis of syphilis. In Hoffmann’s case this reached 
per cent. The totaL excretion of urea Ja. reduced, though the percentage i» 

high. . 

* Atuemia is an early and marked symptom. In cases of extensive, drop'.'- 
effusion may take place into the pleurae and pciitojjjBum. There are e.i-ej 
of scarlatinal nephritis in which the dropsy of.the extremities is trivial ."w 
effusion into the pleurae extensive. The lungs may become {edematous. •“ 
rafe"ca8es there is oe dema of the glottis! -.Epistaxis may occur oif^utano ms 
ecchymoses may develop in the course of the disease. 

’' The pulse may be hard, the tension increased, and the second sound m 
the aortic area accentuated. Occasionally dilatation of the heart comes on 
rapidly and may cause sudden death (Goodhart)XThe skiu.is.dry and it » ,a T 
be difficult to induce sweating. 

t 1 Uremic symptoms occur in a limited number of eases, either at the otK 



ACUTE BRIQHT’S DISEASE. 


689 


with_6Bjipression, more commonly later in (lie disease./ Ocular changes are 
wt_ 80 _common in acute as in chronic Bright’s disease,-.but haanorrhagic 
retinitis may occur and occasionally papillitis. 

The course of acute Bright’s disease varies considerably. The description 
just given is of the form which most commonly follows cold or scarlet fever. 
In many of the febrile cases dropsy is not a prominent syjnptom, and the 
diagnosis rests rather with the examination of the urine. Moreover, the con¬ 
dition may be transient and less serious. In other cases, as in the acute 
nephritis of typhoid fever, there may be luematuria and pronounced signs of 
interference with the renal function. The most intense acute nephritis may 
exist without anasarca. 

In scarlatinal nephritis, in which the glomeruli are most seriously affected, 
suppression of the urine may be an early symptom, the <lro|isy is apt to lie 
extreme, and unemic manifestations are common. Acute Bright's disease in 
children, however, may set in very insidiously and lie associated with transient 
or slight oedema, and the symptoms may point rather to affection of the 
digestive system or to brain-disease. 

Diagnosis.—It is very im]iortant to liear in mind that the most serious 
involvement, of the kidneys may lie manifested only by slight ualema uf.tlie 
fggt or puffiness of the eyelids, without impairment of the general health. On 
the other hand from the urine alone a diagnosis can not lie made with cer¬ 
tainty since simple cloudy, swelling, and circulatory changes may cause a simi¬ 
lar condition of urine. The first indication of trouble may be a anemic con¬ 
vulsion. This is particularly the case in the acute nephritis of pregnancy, and 
it is a good rule for the practitioner, when engaged to at lend a case, invariably 
to ask that during the seventh and eighth months the urine should occasional!/’ 
be sent for examination. 

In nephritis from cold and in scarlet fever the symptoms arc usually 
marked and the diagnosis is rarely in doubt. Ah already mentioned, every 
case in which albumin is present must not be called acute Bright’s disease, 
not even if-tube-casta be present. Thus the common febrile albuminuria, 
although it represents the first link in the chain of events leading to acute 
Bright’s disease, should not be placed in the same category. 

There are occasional cases of acute Bright’s disease with anasarca, in 
which albumin is either absent or present only as a trace. This is a rare 
condition. Tube-casts arc usually found, and the absence of albumin is rarely 
permanent. The urine may be reduced in amount. 

The character of the casts is of use in the diagnosis of the form of 
Bright 1 *disease, but scarcely of such extreme value as has lieen slnted. Thus, 
the hyaline and granular-casts are common to all varieties. I The blood and 
.^epithelial casts, particularly those made up of leucocytes, are most common 
in the acute cases. 

Prognosis. —The outlook varies somewhat with the cause of the disease. 

' Recoveries in the form following exposure to cold are much more frequent 
than after scarlatinal nephritis. In younger children the mortality is high, 
amounting to at least one-third of the cases. Serious .synmtfljns are low 
arterial tension, the occurrence of uraemia, and effusion into the serous sacs. 
The persistence of the dropsy after the first month, intense pallor, and a large 
amount of albumin indicate the possibility of the disease tiecoming chronic. 

45 
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For some months after the disappearance of the dropsy there may be traces 
of albumin and a few tube-casts. • 

In a case of scarlatinal nephritis, if the progress is favorable, the dropsy 
diminishes in a week or ten days, the urine increases, the albumin lessens, 
and by the end of a month the dropsy has disappeared and-the urine is nearly 
free. IiLvery young children the course may be rapid, and I have known the 
urine to be free from albumin in the fourth week. Other cases are more 
insidious, and though the dropsy may disappear, the albumin persists in the 
urine, the antenna is marked, and the condition becomes chronic, or, after 
several recurrences of the dropsy, improves and complete recovery takes place. 

Treatment. —The patient should bain bed and there remain until all 
traces of the disease have disappeared. As sweating plays such an important 
part in the treatment, it is well, if possible, to accustom the patient to 
blankets. He should also be clad in thin Canton flannel. 

The diet should consist of milk or butter-milk, gruels made of arrow-root 
or oatmeal, barlfiyjwater, and, if necessary, beeliea and chicken broth. It is 
better, if possible, to confine the patient to a strictly milk diet. As. conva¬ 
lescence is established, bread and butter, lettuce, watercress, grapes, oranges, 
and other fruits may be given. Meats should be used very sparingly. As 
there is marked retention of the chlorides, which seem to bear a relation to the 
dropsy, salt should be withheld. 

The patient should drink freely of alkaline mineral waters, ordinary water, 
or lemonade. The fluids keep the kidneys flushed and wash out the debrit 
from the tubes. A useful drink is a drachm of cream of tartar in a pint of 
boiling water, to which may be added the juice of half a lemon and a little 
iugar. Taken when cold, this is a pleasant and satisfactory diluent drink. 

No remedies, so far as known, control directly the changes which are going 
on in the kidneys. The indications are: (1) To give the excretory function of 
the kidney rest by utilizing tie skin and the bowels, in the hope that tin* 
natural processes may be sufficient to effect a cure; (2) to meet the symptoms 
as they arise. 

In a case of scarlet fever it may occasionally be possible to avert an attack, 
the premonitory symptoms of which are marked increase in the arterial tension 
and the presence of blood coloring matter in the urine (Mahomed). An 
active saline cathartic may'completely relieve this condition. 

At JJje onset, when there is pain in the bach or hsematuria, the Tuque! in 
cautery or the dry or wet cups give relief. The last should not be used in 
children. - Warm poultices are often grateful. In cases which set in ; *with 
suppression of urine, these measures should be adopted, and in addition the 
hot-bath with subsequent pack, copious diluents, and a free-purge. The dropsy 
is best treated by hydrotherapy—eitlmr the hot bath, the wet pack, or the 
hahair bath. In children the wet pack is usually satisfactory. It is applied 
by wringing a blanket out of hot water, wrapping the child in it, covering thw 
with a dry blanket, and, then with a rubber cloth. In this the child may 
remain for an hour. It may be repeated daily. In the case of adults, the 
hot-air bath or the vapor bath may be conveniently given by allowing the 
vapor or air to pass from a funnel beneath the bed-clothes, which are raised 
on a low cradle. More efficient, as a rule, is a hot bath'of from fifteen or 
twenty minutes, after which the patient is wrapped in blankets. The sweating 
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produced by these measures is usually profuse, rarely exhausting, and in a 
majority of cases the dropsy can in this way be relieved. There are somo 
cases, however, in which the skin does not respond to the baths, and if the 
symptoms are serious, particularly if unemia supervenes, jaboraudi or its 
active principle, pilocarpine, may be list’d. The latter may be given hypoder¬ 
mically, in doses of from a sixth to an eighth of a gram in adults, and from a 
twentieth to a twelfth of a grain in children of from two to ten years. 

The bowels should be kept ojien by a morning saline purge; in children the 
fluid magnesia is readily taken; in adults the sulphate of magne-ia may lie 
given by Hay’s method, in concentrated form, in the morning, before anything 
is taken into the stomach. In Bright's disease it not infrequently causes 
vomiting. The compound powder of jalap, in half-drachm doses, or. if neces¬ 
sary, claterium may be used. If the dropsy is not extreme, the urine not very 
concentrated, and uraunie symptoms are not present, the Isiwels should lie kept, 
loose without active purgation. 1 f these measures fail to reduce the dropsy and 
it has become extreme, tbe skin may be punctured with a lancet or drained 
by a small silver canula (Southey’s tube), which is inserted heneatli it. A 
fine aspirator needle may he used, and (lie fluid allowed to drain through a 
piece of long, narrow rubber tubing into a vessel beneath the bed. UL.tliu. 
d yspno ea is marked, owing to pressure of fluid in the phmraf.yi-piralioii should 
lie performed. In rare instances the ascites is extreme and may reqmrif para¬ 
centesis, or a Southey's tube may he inserted and the thud gradually withdrawn. 

( If uraemic convulsions occur, the intensity of the paroxysms may ho limited 
by the use of chloroform; to an adult a pilocarpine injection should he at 
once given, and from a robust, strong man 20 ounces of blood may Ik* with¬ 
drawn. "In children the loins may be di v cupped, the wet pack u-ed, and £ 
brisk purgative given. Bromide of potassium and chloral sometimes prove 
useful. 

may he relieved by ice and by restricting the amount of fowl. 
Drop doges of creasote, iodine, and carbolic acid may he given, llie dilute 
hydrocyanic acid with bismuth is often effectual. 

_ The question of the use of diuretics in acute Bright’s disease-is not yet 
settled Thg^hest (diuretic, after all, is water, which may he taken freely 
with the citrate of potash or the benzoate of soda, salts which are held to favor 
tbe conversion of the urates into less irritating and more easily excreted com¬ 
pounds. thiyif»1 is and strophanti)us are useful diuretics, and may be employed* 
witkrut risk when the arterial tension is low and the cardiac impulse is not 
forerole. I have never seen any injurious effeets from their employment after 
the early symptoms had lessened in intensity. 

< 'I, For. the .persistent albuminuria, T agree with ltoborts and Ho-onstem thut 
we hive na-wmedy of the slightest va%. Nothing indicates more clearly our 
helplessness in controlling kidney metabolism than inability to meet this com- 
mep symptom. Astringents, alkalies, nitroglycerin, and mercury have been 
recommended. * -in 

For the antenna always associated with acute Bright’s disease iron should 
bejanployed. It should not be given until the acute symptoms have subsided. 
In the adult it may be used in the form of the perchloride in increasing doses, 
as convalescence proceeds. In children, the syrup of the iodide of iron or the 
syrupy of the phosphate of iron are better preparations. Tyson'has recently 
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urged caution in the too free use of iron in kidney disease. The dilatation of 
the heart is beet treated with digitalis, strophanthus, and strychnia. 

In the convalescence from acute Bright’s disease, care should be taken to 
guard the patient against cold. ’The diet should still consist chiefly of milk 
and^return t o mixe d food should be gradual.; A change of air is often bene¬ 
ficial, particularly^"residence in a warm, equable climate. 

VH CHRONIC BRIGHT’S DISEASE. 

Here, too, in all forms we deal with a diffuse process, involving epithelial, 
interstitial, and glomerular tissues. Clinically two groups are recognized— 
(a) the chronic parenchymatous nephritis, which follows the acute attack or 
comes on insidiously, is characterized byimarked drops y, and post-mortem by 
the large white kidney. In the later stages of this process the kidney may bo 
smaller—a condition known as the small-while kidney; ( b ) chronic, inter¬ 
stitial nephritis, in whiclv dropsy is not commons and thouardio-yascular 
changes arc pronounced. Delafteld recognizes a chronic diffuse nephritis with 
exudation and a chronic productive diffuse nephritis without exudation, the 
latter corresponding to the contracted kidney of authors. 

The amyloid kidney is usuallypoken of as a variety of Bright’s disuse, 
but in reality it is a degcneration^iich may accompany any form of nephritis. 

1. Chronic Parenchymatous Nephritis 

^Chronic Desquamative and Chronic Tubal Nephritis; Chronic Diffuse 
Nephritis with Exudation). 

t Etiology.—In many cases the disease) follows the acute nephritis-of cold, 
scarlet fever, or pregnancy. More frequently than is usually stated the disease 
has an insidious onset and-occurs independently of any acute attack. The 
fgrers may play an important role in certain of these cases. Rosenstein, Bar- 
iRs, and. in this country, I. E. Atkinson and Thayer have laid special stress 
upon amalaria. as a cause. The use of, alcohol is believed to lead to this form of 
nephritis..4 In chronic mppuration, syphilis and tuberculosis the diffuse paren¬ 
chymatous nephritis is not uncommon, and is usually associated with amylojd 
disease. f-Males are rather mare subject to the.affection than females. It i- 
met with most commonly in young adults, and is by no means infrequent in 
children as a sequence of scarlatinal nephritis. 

Morbid Anatomy.—Several varieties of this form have been recognized. 
The large white kidney of Wilks, in which the organ is enlarged, the capsule 
is thin, and the surface white with the stellate veins injected is not very com¬ 
mon in America. £-~fki seat ion the cortex is-swollen and yellowish-white inoolor, 
and often presents opaque areas. ^The pyramids may be deeply congested. On 
.-microseopieal examination it is seen that the epithelium i& granular and fgjtv. 
and the tubules of the cortex are distended, and contain tube-casts. Hyaline 
changes are also present in the epithelial cells. The glomeruli are large, the 
capsules thickened, the capillaries show hyaline changes, and the epithelium 
of the tuft and of the capsule is extensively altered. The interstitial tissue i- 
everywhere increased, though not to an extreme degree. I have had in my 
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wards but 30 such cases with autopsy. Tito average weight of both kidneys was 
420 grammes, the heaviest 580 grammes. 

The second variety of this form results from the gradual increase in the 
connective tissue and the subsequent shrinkage, forming what is called the 
!_smalLwhite kidney or tjie pale granular kidney. It is doubtful whether this 
" is always preceded by the large white kidnev. Some observers Jiold that it may 
be a primary independent form. The capsule is thickened and tin* surface is 
mngfi and granular. On section tho resistance is greatly increased, the cortex 
is reduced and presents numerous opaque white or whitish-yellow foci, con¬ 
sisting of accumulations of fatty epithelium in the convoluted tubules. 'Phis 
combination of contracted kidney with the areas of marked fatly degeneration 
has given the name of small granular fatty kidney to this form. The inter¬ 
stitial changes are marked, many of the glomeruli are destroyed, the degenera¬ 
tion of epithelium in the convoluted tubules is wide-spread, and the arteries 
are greatly thickened. 

Belonging to this chronic tubal nephritis is a variety known as the chronic 
hemorrhagic ncphrilii, in which the organs arc enlarged, yellowish-white in 
color, and in the cortex are many brownish-red areas, due to luomorrliage into 
and about the tubes. In other respects the changes are identical with those in 
thp^arge white kidney. 

Of. changes in the other organs the lAt marked are thickening of tho 
blood-vessels and hypertrophy of the left hart. 

Symptoms.— (Following an acute nephritis, the disease may present, in a 
modified way, the symptoms of that affection. In many eases it sets in 
insidiously, and after ari attack of dyspepsia or a jiermd of failing health and 
loss of strength the patient becomes pale, and pullinuss of (lie eyelids or swblleff 
feet are-noticed in tlie morning. 

The' symptoms arc as follows: The urine is, as a rule, diminished in quan¬ 
tity, averaging 500 cc., often scanty. It has a dirty-yellow, sometimes smoky* 
color, and is turbid from the presence of urates. On standing, a heavy sedi¬ 
ment falls, in which are found numerous tube-casts of various forms and sines, 
hyaline, both large and small, epithelial, granular, and fatly easts. Leuco¬ 
cytes are abundant; red blood-corpuscles are frequently met with, and epi¬ 
thelium from the kidneys and pelves. The albumin is abundant and may be 
from 4 to 6 per cent. It is more abundant in the urine passed during the day. 
Tho specific gravity may bo high in tho early stages—from 1.020 to 1.025, even 
1.04(1—though in the later stages it is lower. 'The urea is always reduced in 
quantity. As the case improves from 5 to 0 litres a day may be voided. 

; Dropsy is a marked and obstinate symptom of this form of Height’s dis¬ 
ease. AThc face is pale and putfy, and in the morning the eyelids are (ede¬ 
matous.- The anasarca is general, and there fnay be involvement of tho serous 
sacs. In these chronic cases associated with large white kidney there is often a 
distinctive appearance in the face; the complexion is pasty, the pallor marked, 
and the eyelids arc oedematous. The dropsy is peculiarly obstinate. Uraunic 
symptoms arc common, though convulsions arc perhaps less frequent than in 
the interstitial nephritis. 

The.teasion of the pulse is usually increased.; the vessels ultimately become 
stiff and the heart hypertrophied, though there ftre instances of this form of 
nephritis in which the heart is not enlajfgcd. The aortic second sonnd is 
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ign ill mi Ini 7 Bfltumbdrangea, though lea&irequent than in the ehronie inter¬ 
stitial nephritis, occur in a considerable number of cases. 

Gastro-intestinal symptoms are common. Vomiting is frequently a dis¬ 
tressing and sqrious symptom, and diarrhoea jnay bo profuse. Ulceration of 
the colon may occur and prove fatal. 

It is sometimes impossible to determine, even by the most careful exami¬ 
nation of the urine or by analysis of the symptoms, whether the condition of 
the kidney is that of the large white or of the small white form. In casesi 
however, which have lasted for several years, with the progressive increase in 
the renal connective tissue and the cardio-vascular changes, the clinical picture 
may approach, in certain respects, that of the contracted kidney. The urine 
is .increased, with low specific gravity. It is often turbid, may contain trace* 
of blood, the tube-casts are numerous and of every variety of form and size, 
and the albumin is abundant. Dropsy is usually present, though not so 
extensive as in the early stages. 

Prognosis.—The prognosis is extremely grave. In a case which has per¬ 
sisted for more than a year recovery rarely takes place. Death is caused either 
by greatjeffusion with oedema of the lungs,iby unemia, or by'secondary inflam¬ 
mation of the serous membranes. Occasionally in children, even when the 
lisease has persisted for two years, the symptoms disappear and recovery takes 
dace. 

Treatment.—Essentially the same treatment should be carried out as in 
acute Bright’s disease. Milk or butter-milk should constitute for a time the 
chief article of food. Later more food may be allowed, oysters, fresh vege¬ 
tables, and fruit. The dropsy should be treated by the hot baths, and a salt- 
free diet. Iron preparations should be given when there is marked antemia. 
It is to be remembered that the pallor of the face may not be a good index of 
the blood condition. The acetate of potash, digitalis, and diuretin are useful 
in increasing the flow of urine. Basham’s mixture given in plenty of water 
will be found beneficial. 

2. Chronic Interstitial Nephritis 

(Contracted Kidney; Granular Kidney; Cirrhosis of the Kidney; Gouty Kid¬ 
ney; Renal Sclerosis). 

Sclerosis of the kidney is met with (g) as a sequence of the large-white 
kidney, forming the so-called pale granular or secondary contracted kidnev: 
(5) as an indepen dent primary affection; (c) as a sequence of arterio-sclcrosi*. 

Etiology.-^The primary form is chronic from the outset, and is a_slou. 
cr e epin g degeneration of the kidney substance—in many respects only an 
anticipation of the gradual changes which take place in the organ in extreme 
old age. In many cases no satisfactory cause can be assigned. In others there 
We hereditary influences, as in the remarkable family studied by Dickinson, 
in which a pronounced tendency to chronic Bright’s disease occurred in four 
generations, i Families in which the arteries tend to degenerate early are mom 
prone to interstitial nephritis, fc Syphilis is held by some to be a cause, ami 
possibly in Some cases the mercurial treatment ^Sloohol probably plays an 
important part, particularly in conjunction with other factors. Among the 
better classes in America chronic BrigTit’s disease is very common, and is, 1 
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believe, caused more frequently by£ overeating than by excesses in alcohol. 
Some believe excessive use of meat is injurious, since it increases the mate¬ 
rials out of which uric acid is formal, liy many a functional disorder of the 
liver, leading to lithaimia, is regarded as the most efficient factor. It is quite 
possible that in persons who habitually eat and drink too much the work 
thrown upon this organ is excessive, and the elaboration of certain materials 
is so defective that in their excretion from the general circulation they irritate 
the kidneys. Actual, gout, which in England is a common ciiiim' of inter¬ 
stitial nephritis, is not an important factor here. Lead, as is well known, may 
produce renal sclerosis. For a full discussion on the etiology and varieties of 
renal cirrhosis the student is referred to the work of S. West. 

Artcrio-sclarutic Form .—Bv far the most common form in America is 
secondary to arterio-sclerosis. Tlw-kulneys are not. much, if at all, coni racial, 
very hard, red, and show patches of cortical atropln. Jl is seen in men uyer 
f orty who have worked hard, eaten freely, and taken alcohol to excess. They 
are conspicuous victims of the ‘‘ strenuous life.” the incessant tension of which 
is felt first in the arteries. After forty in men of this class nothing is more 
salutary than to experience the shock brought by the knowledge of the pres¬ 
ence of albumin and tube-casts in the urine. The associated cardio-vascular 
changes are of varying degrees of intensity, and upon them, not upon the renal 
condition, does the outlook depend. 

Morbid Anatomy.—-The contracted kidneys are small, and together may 
1 weigh no more than an ounce and a half. Of IT I cases of chronic interstitial 
nephritis (white kidney) from my wards, with autopsy, in 75) cases the com¬ 
bined weight of kidneys xvas oxer 300 grammes; in 57 cases, 300-300 
grammes; 30 cases, 150-200 grammes; and below 150 grammes, 8 cases. Of 
the arteno-selerotic form til per cent weighed over 300 grammes and but (> 
per cent below 200 grammes. Unilateral nephritis is excessively rare, not 
occurring once in the series, a striking contrast to Edebohl’s figures, 9 of 72 
cases in which the operation of stripping the capsule was performed. The 
c apsule is. thick and adherent; the surface of the organ irregular and cov¬ 
ered xvith small nodules, which have given to it the name of granular kidney. 
In stripping olf the capsule, portions of the kidney substance are removal. 
Small cysts are frequently seen on the surface. The color is usually reddish, 
often a very dark red. On section the substance is tough and resists cutting; 
the cortex is thin and may measure no more than a couple of millimetres. 
The pyramids are less wastal. The small arteries are greatly thickened and 
stand out prominently. The fat about the pelvis is greatly increased. Bright’s 
original description is as follows; 

The kidney is quite rough and scabrous to the touch externally, 
and is seen to rise in numerous projections not much exceeding a large pin’s 
head, yellow, red, and purplish. The form of the kidney n often inclined to 
lie lobulated, the feel is hard, and on making an incision the texture is found 
approaching to semi-cartilaginous firmness, giving great resistance to the 
knife. The tubular portions arc observal to lie drawn near to the surface of 
the organ, with less interstitial deposit than in the last variety ... the 
.kidney ... (is usually) ... of a purplish gray tinge.” 

Microscopically there i8 seen a marked increase in the connective tissue and 
degeneration and atrophy of the secreting structures, glomerular and tubal, 
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the former predominating and giving the main characters to the lesion. The 
following are the most important changes: 

( 4 ) 4ft_inc][e^ m thfi JJ)i:oiM elements,, widely distributed throughout the 
.organ , but more advanced in the. cortex, particularly in the tissue between the 
medullary rays. In the pyramids the distribution of new growth is less patchy 
and msiediffus?. In the early stages of the process there is a small-celled infil¬ 
tration between the tubes and around the glomeruli, and finally this becomes 
fibrillated and is seen encircling the tubules and Bowman’s capsules, around 
the latter often forming concentric layers. 

(]l) T ha ehangaa in the glomeruli are striking, and in advanced cases a 
very considerable-.number of them have undergone complete atrophy and are 
represented a& densely encapsulated hyaline structure!?. The atrophy is partly 
due to changes in the capillary walls and multiplication of cells between the 
loops, partly to extensive hyaline degeneration, and in part, no doubt, to the 
alterations in the afferent vessels. The normal glomeruli usually show some 
thickening of the capsule and increase-in the cells of the tufts. 

(c) .The.-tubules show changes in the epithelium, which vary a good deal 
in different localities. Whore -the connective-tissue growth is most advanced 
they, are greatly, atrophied and the epithelium may be represented by small 
onbiaal. cells. In other instances the epithelium has entirely disappeared. 
On the other hand, in the regions represented by the projecting granules the 
tubules are usually dilated, and the epithelium shows hyaline, fatty, and granu¬ 
lar changes. Very many of them contain dark masses of epithelial debris and 
tube-easts. In the interstitial tissue and in the tubules there may be pigment¬ 
ary changes due to hsemorrhage. The dilatation of the tubules may reach an 
“extreme grade, forming definite cysts. 

(jl) The arteries show an advanced sclerosis. The intima is greatly thick¬ 
ened and thero are changes in the adventitia and in the media, consisting m 
increase in the thickness due to proliferation of the connective tissue, in the 
latter coat at the expense of the muscular elements. 

The view most generally entertained at present is that the essential lesion 
is in the secreting tissues of the tubules and the glomeruli, and that the 
connective-tissue overgrowth is secondary to this. Greenfield holds that the 
.-primary change is in most instances in the glomeruli, to which both the degen- 
! eraElon'In the epithelium of the convoluted tubules and the increase in the 
intertubular connective tissue are secondary. 

Associated with contracted kidney are general arterio-sclerosis and hyper¬ 
trophy of the heart. The changes in the arteries have already been described 
in the section on arterio-sclerosis. TheJjypertrophy of the heart is QQgstant, 
and .the enlargement may roach an extreme grade. Variations depend, no 
doubt, in part upon the extent of the diffuse arterial degeneration, but there 
are instances in which the term cqr bovinum may be applied to the enlarged 
organ. In suoh cases the hypertrophy is not confined to the left ventricle, but 
involves the entire heart. The explanation of this has been much discussed. 
It was at first held to be due to the increased work thrown upon the organ 
in driving the impure blood through the capillary system. Basing his opinion 
upon the supposed muscular increase in the smaller arteries, Johnson regarded 
it as an effort to overcome a sort of stop-cock action of these vessels, which, 
under the Influence of the irritating ingredient in the blood, contracted and 
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increased greatly the peripheral resistance. Trauhe. believed that the oblitera¬ 
tion of a large number of capillary territories in the kidney materially raised 
the arterial pressure, and in this way led to the hypertrophy of the heart; an 
additional factor, he thought, was the diminished excretion of water, which 
also heightened the pressure within the blood-vessels. 

With our present knowledge the most satisfactory explanation is that given 
by Cqfcfflheim, which is thus clearly and succinctly put by Fngge 1 [e gives 
reasons for thinking that the activity of the circulation through the kidneys 
at any moment—in other words, the state of the smaller renal arteries ns 
regards contraction or dilatation—depends not (as in the case of (lie tissues 
generally) upon the need of those organs for blood, hut solely upon the amount 
of material for the urinary secretion that the circulatory lluid happens then 
to contain. This suggestion has hearings . . . upon the development of 
hypertrophy in one kidney when the other has been entirely destroyed. But. 
another consequence deducible from it is that when parts of both kidneys have 
undergone atrophy, the blood-flow to the parts that remain must, <uteris pari- 
lus, be as great as it would have been to the whole of the organs if they had 
been intact. But in order that such a quantity of blood should pass through the 
restricted capillary area now open to it, an excessive pressure must obviously' 
be necessary. This can be brought to bear only by the exertion ol more than 
the normal degree of force on the part of the left ventricle, combined with 
the maintenance of a corresponding resistance in all other districts of the 
arterial system. And so one can account at once for the high arterial pressure 
and for the cardio-vascular changes that are secondary to it.’’ \\. 1’. Herring- 
ham in a recent study of the subject concludes that the cardiac hypertrophy 
depends upon degeneration and rigidity of the aorta and large arteries, changes 
which incapacitate them from acting as an elastic reservoir and transfer their 
functions to the smaller vessels, which naturally otrer much more resistance 
and give the heart more work to do. 

Symptoms.—Perhaps a majority of the cases are latent, and are not recog¬ 
nized until the occurrence of one of the serious or fatal complications, boon 
an advanced grade of contracted kidney may be compatible with great mental 
and bodily activity. There may have been no symptoms whatever to suggest 
to the patient the existence of a serious malady. - In other cases the general 
health is disturbed. The patient complains of lassitude, is sleepless, has 
to get up at night to micturate; the digestion is disordered, the tongue is 
furred; there are complaints of headache, failing vision, and breathlessness 
on exertion. 

So complex and varied is the clinical picture of chronic Bright s disease 
that it will be best to consider the symptoms under the various systems. 

UiHimtv System.— In’the small contracted kidney polynm is common. 
Frequently the patient has to get up two or three times during the night to 
empty the bladder, and there is increased thirst. It is for these symptoms 
occasionally that relief is sought. And yet in many cases with very small 
kidneys this feature has not been present. A careful study of the cases from 
my wards, of the urine and the anatomical condition, showed that almost 
wo parallelism could be made between the weight of the kidney, its appear¬ 
ance, and the urine it secreted before death. Of the 174 cases with autopsy, in 
almost a third the renal changes were so slight that the nephritis was not men- 
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tioned as a part of the clinical diagnosis (Emerson). The color is a light 
yellow, and the specific gravity ranges from 1.005 to 1.012.,.$ Seiflisient low 
s pecific gravity is one of the most co nstan t and important features of the 
aiseageTi Traces of albumin are found, but may be absent at times, particularly 
in the early morning urine. It is often simply a slight cloudiness, and may he 
apparent only with the more delicate tests. 1 The sediment i&.scanty, and in it 
a few hyaline or granular casts are found. The quantity of the solid con¬ 
stituents of the urine is, as a rule, diminished, though in some instances the 
urea may be excreted in full amount. In attacks of dyspepsia or bronchitis, or 
in the later stages when the heart fails, the quantity of albumin may be greatly 
increased and the urine diminished. Occasionally blood occurs in the urine, 
and there may even be luematuria (S. West). Slight leakage, represented 
bx the constant presence of a few red cells, may bo present early in the disease 
and persist for years. 1 In the arteriosclerotic form the quantity of urine it 
normal, or reduced rather than increased; the specific gravity is normal oi 
high, the color of the urine is good, and there are hyaline and finely granul.u 
casts. The amount of albumin varies greatly with the food and exercise, ape 
is usually much in excess of that seen with the contracted kidneys, and doe 
not show so often the albumin-free intervals of that form, also it is mon 
common to find albumin, no casts, while in the contracted kidney casts, w 
albumin, should one be absent. 

Cieculatohy System.— The pulse is hard, the tension increased, and tin 
vessel wall, as a rule, thickened. As already mentioned, a distinction mu,» 
be made between increased tension and thickening of the arterial wall. Tb 
tension may be plus in a normal vessel, but in chronic Bright’s disease it i 
more common to have increased tension in a stiff artery. 

I A pulse of increased tension has the following characters.; It is hard an< 
i incompressible, requiring a good deal of force to overcome it; it is pcrsisteii! 

’ and in the intervals between the beats the vessel feels full and can ’be rolle 
beneath the finger. These characters may be present in a vessel the walls u 
which are little, if at all, increased in thickness. To estimate tho latter tli 
pulse wave should be obliterated in the radial, and the vessel wall felt bcymi 
it. In a perfectly normal vessel the arterial coats, under these circumstance 
can not be differentiated from the surrounding tissue; whereas, if thickenn 
the vessel can be rolled beneath the finger. Persistent high blood prcsniu 
is one of the earliest and most important symptoms of interstitial nephriti 
During the disease the pressure may rise to 250 mm. or even 300 mm., but tli 
is very rare. With dropsy and cardiac dilatation the pressure may fall, In 
not necessarily. The cardiac features are equally important, though oftc 
less obvious. Hypertrophy of the left ventricle occurs to overcome the re.-i- 
ance offered in the arteries. The enlargement of the heart ultimately beconu 
more general. The apex is displaced downward and to the left; the impel 
is forcible and may be heaving. In elderly persons with emphysema, the ill 
placement of the apex may not be evident. The first sound at the apex may 1 
dupiUeted; more commonly the second sound at the aortic cartilage is acc 
tuated, a very characteristic sign of increased tension. The sound in extras 
cases may have a bell-like- quality. In many cases a systolic murmur dexelo 
at the apex, probably as a result of relative insufficiency. It may be loud .u 
transmitted to the axilla. Finally the hypertrophy fails, the heart beeom 
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dilated, gallop-rhythm is present, and the general condition is that of a chronic 
heart-lesion. 

Kemueaioby System.— /Sudden oedema of the glottis may occur. 2 Kffu- 
into- the pleurae or sudden oedema of the lungs may prove fatal. Aciito 
p leuri sy and pneumonia are not uncommon. Bronchitis is a frequent accom¬ 
paniment, particularly in the winter. Sudden attacks of'oppressed breathing, 
particularly at night, are not infrequent. This is often a uraunic symptom, 
but is sometimes cardiac. The patient may sit up in lied and gasp for breath, 
as in true asthma. Chcync-Stokes breathing may be present, most commonly 
toward the close, but the patient may be walking about and even attending to 
his occupation. 

Dioesxiye System. —Dyspepsia and loss of appetitie are common. Severe 
and uncontrollable vomiting may bo the lirst symptom. This is usually re¬ 
garded as a manifestation of umania, but it may occur without any other 
indications, and I have known it to prove fatal without any suspicion that 
chronic Bright’s disease was present. Severe and even fatal diarrluca may 
develop. The tongue may be coated and the breath heavy and urinous. 

\ r envoi is System. —Various cerebral manifestations have already been 
mentioned under uric mi a. Headache, sometimes of the migraine type, may 
lie an early and persistent feature of chronic Bright’s disease. Cerebral 
apoplexy is closely related to interstitial nephritis. The luemorrlmge may 
take place into the meninges or the cerebrum. It is usually associated with 
marked changes in the vessels. Neuralgias, in various regions, are not un¬ 
common. 

Spviytat. Senses. —Troubles in vision may he the lirst symptom of the 
disease. It is remarkable in how many eases of interstitial nephritis the eon- • 
dd ion is diagnosed first by the ophthalmic surgeon. The ilame-slmpcd retinal'' 
biemorrhages arc the most common. Less frequent is dilluae retinitis or 
papillitis. Sudden . blindness may supervene without retinal changes— 
unemiftjunaurosis. Diplopia is a rare event. Recurring conjunctival and 
palpebral haemorrhages are fairly common. Auditory troubles are by no 
means infrequent in chronic Bright’s disease. Ringing in the oars, with 
dizziness, is not uncommon. Various forms of deafness may oecur. Epis- 
taxis is not infrequent, either alone, or of a severe type in association with 
purpura. 

Skin. —(Edema is not common in interstitial nephritis. .Slight pulliness 
of the ankles may be present, but m a majority of the cases dropsy does not 
supervene. When extensive, it is almost always the result of gradual failure 
of the .hypertrophied heart. The sk*n is often dry and pale, and sweutb are not 
common. In some instances the sweat may deposit a white frost of urea on 
the surface of the skin. Ecze ma is a common accompaniment of chronic inter¬ 
stitial nephritis. Tingling of the fingers or numbness und pallor—the dead 
fingers—are not, as some suppose, in any way peculiar to Bright’s disease. 
Intolerable itching of the skin may be present, and cramps in the muscles are 
by no means rare. 

Haemorrhages are not infrequent; epistaxis may prove serious and exten¬ 
sive; purpura may occur. Broncho-pulmonary hmmorrhages are said, by some 
French writers, to be common, but no instance of it has come under my obser¬ 
vation. A(vjj |Bg ia. rare except in association with cirrhosis of the liver. 
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Diagnosis.—The autopsy olten discloses the true nature of the disease, 
one of the many intercurrent affections of which may have proved fatal. The 
ea riy s t a go s-of interstitial nephritis are not recognisable. In a patient with 
'irjpTPfiHAfl ppljifl tension (particularly if the vessel wall is sclerotic), with tlm 
apex beat of the heart didoeatod to the left, the second aortic ^paund ringing 
and. acggituatcd, the_urine abundant and of low specific gravity, with a trace 
of albumin and an occasional hyaline or granular cast, the diagnosis of inter¬ 
stitial nephritis may be safely made. Of all the indications, that offered by the 
puTse’Is the most important. Persistent high tension with thickening of the 
arterial wall in a man under fifty means that serious mischief has already 
taken place, that cardio-vascular changes are certainly, and renal most prob¬ 
ably, present. It is important in the diagnosis of this condition not to re»t 
content with a single examination of the urine. Both the evening and the 
morning secretion should bo studied. The sediment should be collected in 
a conical glass, and in looking for tube-casts a large surface should be examined 
with a tolerably low power and little light. The arterio-sclerotic kidney may 
.exist for a long time without the occurrence of albumin, or the albumin may 
be in very small quantities. Toward the end it is impossible to differentiate 
the primary interstitial nephritis from an arterio-sclerotic kidney, nor clini¬ 
cally is it of any special value so to do. In middle-aged men, with very high 
tension, great thickening of the superficial arteries, and marked hypertrophy 
of the heart, the renal are more likely to be secondary to the arterial change-. 

Prognosis.—Chronic Bright’s disease is an incurable affection, and the 
anatomical conditions on which it depends are quite as much beyond the reach 
of medicines as wrinkled skin or gray hair. Interstitial nephritis, however, 
is compatible with the enjoyment of life for many years, and it is now uni¬ 
versally recognized that increased tension, thickening of the arterial walls, and 
polyuria with a small quantity of albumm, neither doom a man to death 
within a short time nor necessarily interfere with the pursuits of an actno 
life so long as proper care be taken. I know patients who have had high 
tension and a little albumin in the urine with hyaline casts for ten, twelve, 
and, in one instance, fifteen years. Serious indications are the occurrence 
of uraanic symptoms, dilatation of the heart, the onset of serous effusions, the 
onset of Cheyne-Stokes breathing, persistent vomiting, and diarrhoea. 

Treatment.—Patients without local indications or in whom the con¬ 
dition has been accidentally discovered should so regulate their lives as to 
throw the least possible strain upon heart, arteries, and kidneys.' A-quiet life 
without mental worry, with gentle but not excessive exercise, and residence in 
an equable climate, should bo recommended. In addition they should be told 
to keep the bowels regular, the skin active by a daily tepid bath with friction 
and the urinary secretion free by drinking daily a definite amount of eithei 
distilled water or some pleasant mineral water. Alcohol should be stricth 
prohibited. Tea and coffee are allowable. 

The diet should be light and nourishing, and the patient should be warm* 
not to eat excessively, and not to take meat more than once a day. Care it 
food and drink is probably the most important element in the treatment o 
these early cases. 

A patient in good circumstances may be urged to go away during tb 
winter months, or, if necessary, to move altogether to a warm equable climat' 



CHRONIC BRIGHT’S DISEASE. 


701 

like that of Southern California. There is no doubt of the value in these 
cases of removal, from the changeable, irregular weather which prevails in the 
temperate regions from November until April. 

At this period medicines are not required unless for certain special symp¬ 
toms. Patients derive much benefit from an annual visit to certain minernl 
springs, such as Poland, Bedford, Saratoga, in this country, and Vichy and 
others in Europe. Mineral waters have no curative influence upon chronic 
Bright’s disease; they simply help the interstitial circulation and keep the 
drains flushed. In this early stage, when the patient’s condition is good, the 
tension not high, and the quantity of albumin small, medicines arc not indi¬ 
cated, since no remedies are known to have the slightest influence upon the 
progress of the disease. Sooner or later symptoms arise which demand treat¬ 
ment. Of these the following are the most important: 

(а) Greatly Increased Arterial Tension. —It, is to be rememliered that a 
certain increase of tension is not only necessary but unavoidable in chronic 
Bright’s disease, and probably the most serious danger is too great lowering 
of the blood tension. The happy medium must be sought between such height¬ 
ened tension as throws a serious strain upon the heart and risks rupture of 
the vessels and the low tension which, under these circumstances, is specially 
liable to be associated with serous effusions. In cases with persistent high 
tension the diet should be light, an occasional saline purge should Ik* given, 
and sweating promoted by means of hot air <?r the hot bath. If these meas¬ 
ures do not suffice, nitroglycerin may be tried, beginning with 1 minim of the 
1 -per-cent solution three times a day, and gradually increasing the dose if 
necessary. Patients vary so much in suseeptibilty to this drug that in each 
case it must be tested, the limit of dosage being that at which the patient 
experiences the physiological effect. As much as 10 minims of the 1-pdt- 
cent solution may be given three times a dav. In many cases I have given it 
in much larger doses for weeks at a time. I have never seen any ill effects 
from it. If-the dose is excessive the patients complain at once of flushing or 
headache. Its use may be kept up for six or seven weeks, then stopped for a 
week and resumed. Its value is seen not only in the reduction of the tension, 
hut also in the striking manner in which it relieves the headache, dizziness, 
and dyspnoea. The sodium nitrite may be given in doses of grs. iii-v three 
times a day. 

(б) More or less ^sutamia is present in advanced cases, and is best met 
by the use of Jfwi* Weir Mitchell, who has had a unique experience in certain 
forms of chronic Bright’s disease, gives the tincture of the pcrehloridc of iron 
m large doses—from half a drachm to a drachm three times a day. Ho 
thinks that it not only benefits the anaemia, but that it also is an important 
means of reducing the arterial tension. 

(c) Many patients with Bright’s disease present themselves for treat¬ 
ment with signs of, catdiac dilatation; there is a gallop rhythm or the heart- 
bounds have a foetal character, the breath is short, the wise scanty and highly 
& lbuminous, and there are signs of local dropsy. In these cases the treatment 
must be directed to the heart. A morning dose of salts or calomel may be 
given, and digitalis in 10-minim doses, three or four times a day. Strychnia 
ma . v be used with benefit in this condition. In some instances other cardiac 
bmies may be necessary, but as a rule the digitalis acts promptly and well. 
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(d) Uramie Symptoms .—Even before marked manifestations are present 
there may be extreme restlessness, mental wandering, a heavy, foul breath, 
and a coated tongue. Headache is not often complained of, though intense 
frontal headache may be an early symptom of uraemia. In this condition, 
too, the patient may complain of palpitation, feelings of numbness, nml 
sometimes nocturnal cramps. For these symptoms the saline purgatives should 
be ordered, and hot baths, so as to induce copious sweating. Grandin states 
that irrigation of the bowel with water at a temperature from 120° to 1 Hr 
is most useful. Nitroglycerin also may be freely used to reduce the tension. 
For the uraemic convulsions, if severe, inhalations of chloroform may be 
used. If the patient is robust and full-blooded, from 12 to 20 ounces of blood 
should be removed. The patient should be freely sweated, and if the convul¬ 
sions tend to recur chloral may be given, either by the mouth or per rectum, 
or, better still, morphia. Uraemic coma must be treated by active purgation, 
and sweating should be promoted by the use of pilocarpine or the hot bath 
For the restlessness and delirium morphia is indispensable. Since its recom¬ 
mendation in uraemic states some years ago, by Stephen Mackenzie, 1 have 
used this remedy extensively and can speak of its great value in these canv. 
I have never seen ill effects or any tendency to coma follow. It is of special 
value in the dyspnoea and Cheyne-Stokes breathing of advanced arterioscle¬ 
rosis with chronic uneraia. 

Sdkgical Treatment,— Edebohls has introduced the operation of deoap- 
sulization of the kidneys in Bright’s disease in order to establish new vascular 
connections, and so influence the nutrition and work of the organs. In hi' 
work (Surgical Treatment of Bright’s Disease, 1004) records are given of 42 
cases; 7 died within two weeks, 22 died at periods more or less remote, 3 disip- 
peared from observation, and 40 were known to be living—one eleven years ami 
eight months after the operation. As Edebohls says, the difficult thing fa 
determine is the existence of chronic Bright’s disease before operation. \<> 
case should be regarded as such on the urine examination alone. The-eardin- 
vascular condition should be studied and the retime. There is probable a 
small group of suitable cases—the subacute and chronic forms which bil¬ 
low the acute infections—in which the outlook is hopeless from medical treat¬ 
ment. 


VIII. AMYLOID DISEASE. 

Amyloid (lardaceous or waxy) degeneration of the kidneys is simply t* 
event in the process of chronic Bright’s disease, mo^ commonly in the chronit 
^nare nchy matflua nephritis following fevers, or of cachectic states. It ha- n ' 
claim to be regarded as one of the varieties of Bright’s disease? The affci-nnr 
of the kidneys is generally a part of a wide-spread amyloid degeneration <« air 
ring in prolonged suppuration, as in disease of-the-bone, in syphilis, tubcivii 
lasts, and occasionally leukaunia, lead poisoning, and gout. It yari.es curi"ii-l' 
in frequency in different localities. 

Anatomically the amyloid kidney is large and pale, the surface smooth 
and the yen® stellat® well marked. On section the cortex is large and nw 
show a peculiar glistening, infiltrated appearance, and the glomeruli arc u>r. 
distinct. The, pyramids, in striking contrast to the cortex, are of a*deq w 
color. A section soaked in dilute tincture of iodine shows spots of a walno 
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or mahogany brown color. The Malpighian tufts and the straight vessels may 
be most affected. In lardaccous disease of the kidneys the organs are not 
always enlarged. They may he normal in mho or small, pale, ami granular. 
The amyloid change is first seen in the Malpighian tufts-, and then involves 
the afferent and efferent vessels and the straight vessels. II mav he eon lined 
entirely to.them. In later stages of the disease the tubules are affected, clnelly 
the membrane, rarely, if ever, the cells themselves. 4«-*4dit.ioii. the kidnevs 
always show signs of diffuse nephritis. The Bowman's capsules are thick¬ 
ened-,'“there may be glomemlitis, and the tubal epithelium is swollen, granular, 
and fatty. 

Symptoms.—The jenal features alone mav not indicate the presence of 
Avis degeneration. Usually the associated condition gives a hint of the nature 
of the process. Th e ur ine, as a rule, shows important changes; the quantity 
is increased, and it is pale, clear, and of low specific gravity. The allnimjn is 
usually abundant, but it may ho scanty, and in rare instances ab-eiil. Pos¬ 
sibly the variations in the situation of the amyloid changes may account for 
this, since albumin is less likelv to he present when the change is lonlined to 
the vasa recta. In addition to ordmarv albumin globulin may Ik 1 pre-eiil. 
The tube-casts are variable, usually hyaline, often fully or finely granular. 
Occasionally the amyloid reaction can be detected in the hyaline cast' Dropsy 
is present in many instances, particularly when there is much anieiiiia 
or profound cachexia. It is not, however, an invariable svmplom, and 
there are eases in which it does not develop. Diiurhu'a is n common suconi- 
paniment. 

Increased arterial tension and card me hypertrophy are not usually pres¬ 
ent, except in those eases in which amyloid degeneration occurs in the sec- > 
ondary contracted kidney; under which circumstances there may he urieini.i 
and retinal changes, which, as a rule, are not met vvilh in other forms. 

Diagnosis.— By the/condition or the urine alone it is not possible to rec¬ 
ognize amyloid changes in the kidney. Usually, however, there is no diffi¬ 
culty, since the,;Bright's disease comes on in association with syphilis, pro¬ 
longed suppuration, disease of the hone, or tuberculosis, and there evidence 
, of enlargement of the liver and spleen. A suspicions oireiimstanee is the 
existence of polyuria with a large amount of albumin in the urine mid few 
easts, or when, in these constitutional affections, a large quantity of clear, 
pale urine is passed, even without the presence of albumin. 

The prognosis depends rather on the condition with which the nephritis is 
( associated. As a rule it is grave. 


IX. PYELITIS. 

(Consecutive Nephritis; Pyelonephritis; Pyonephrosis.) 

Definition.—Inflammation of the pelvis of the kidney and the conditions 
which result from it. 

Etiology.— Pyelitis in almost all cases is induced by bacterial invasion 
and multiplication, rarely by the-irritation of vanou- subs tame- mu i as nr 
: Untine, cubebs, or sugar '(diabetes). Normally the kidney can elimmate with¬ 
out han£ to itself, apparently, various bacteria carried to it l>.v the blood-cur¬ 
rent from the intestinal tract or some focus of infection; and it probably 
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' becomes infeodfr only whera.ita. resistance » lowered, as a result of some gen¬ 
eral cause, asjuUEffis, njalau.tji.tion, or miercurrenLdiaeaae, or of some local 
cause, as nephritis, displacement, congestion due to pressure of neoplasms upon 
thq_ureter, twisted ureter (Dietl’s crisis), or of operation, or where the num¬ 
ber or virulence of the micro-organisms is increased. These same factors prob¬ 
ably play an important role also in tbe other common causes of pyelitisSpscend- 
ing infection from an infected bladder (cystitis), and (tuberculous infection. 
Other causes described are variouj fevers,ecanper^^hyslatidB, thefoya of,certain 
parasites, ,cold, and bv erexert ion. Calculus seems not to be a common cause. 
It is a not uncommon complicationjfof pregnancy (French, Goulstonian Lec¬ 
tures, 1908). In T. R. Brown’s series of 20 cases, the colon-bacillus was 
obtained 7 times, the tubercle, bacillus 6, the proteua bacillus 4, a white 
staphylococcus twice, while in 1 case cultures were negative. 

Horbid Anatomy.—I n the early stages of pyelitis the mueous .membrane 
is tujftid, somewhat swollen, and may show ecjjhyjjjoses or a grayish pseudo¬ 
membrane. The urine in the pelvis is cloudy, and, on examination, numbers 
ofepitljgUaJ cells are seen. 

In the calculous pyelitis there may be only slight turbidity of the mem¬ 
brane, which has been called by some catarrhal pyelitis. More commonly the 
muepsa-is roughened, grayish in color, and thick. Under these circumstances 
there is almost always more or less dilatation of the calyces and flattening of 
the papillae. Following this condition there may be (a) extension of the sup¬ 
purative process to the kidney itself, forming a pyelonephritis; (6) a-grodu.il 
dilatation of the calyccp with atrophy of the kidney substance, and finally the 
production of the condition of pyonephrosis, in which the entire organ is rep¬ 
resented by a sac of pus with or without a thin shell of renal tissue. (i)'Aftw 
the kidney structure has been destroyed by suppuration, if the obstruction at 
the orifice of the pelvis persists, the fluid portions may be absorbed and tlu 
pus become inspissated, so that the organ is represented by a series of saccul 
containing grayish, putty-like masses, which may become impregnated wit) 
lime salts. 

. Tuberculous pyelitis, as already described, usually starts upon the apice 
of the pyramids, and may at first be limited in extent. Ultimately the condi 
tion produced may be similar to that of calculous pyelitis. Pyonephrosis i 
quite as frequent a sequence, while the final transformation of the pus int 
a putty-like material impregnated with salts, forming the so-called gcrofulou 
kidney, is even commoner. 

The pyelitis consecutive to cystitis is generally bilateral, and the kidnej 
are sometimes involved, forming the so-called s urpical Sid neys — n fu fo °"pp 11T < 
tive nephritis. There are lines of suppuration extending along the pyramid 
or small abscesses in the cortex, often just beneath the capsule; or there nw 
be wedge-shaped abscesses. The .pus organisms either pass up the tubules o 
as Steven has shown, through the lymphatics. 

Symptoms.—^The forms associated with the fevers rarely cause any sym 
toms, even when the process is extensive. 2 In mild grades there is pain in •' 
back or there may be tenderness on deep pressure on the affected side. T! 
urine, turbid and containing pus cells, some mucus, and occasional red bloc 
cells, is acid or alkaline, depending on the infecting microbe; usually the alb 
minuria is of higher grade comparati vely than the pyuria. 
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* 1 Before the condition of pyuria is establish™ mere may oe attacks of pain 
on the affected side (not reaching the severe agony of renal colic), rigors, high 
fever, and sweats. Under these circumstances the urine, which may have been 
clear, becomes turbid or smoky from the presence of blood, and may contain 
large numbers of mucus cells and transitional epithelium. These cases aro 
not common, but I have twice had opportunity of studying sifeh attacks for 
a prolonged period. In one patient the occurrence of the rigor and fever could 
sometimes be predicted from the change in the condition of the urine. Such 
cases occur, I believe, in association with calculi in the pelvis. 

Thejjlatement is not infrequently made that the epithelium in the urine 
i n pyelit is is distinctive and characteristic. This is erroneous, as may bo road- 
ilydemohstrated by comparing scrapings of the mucosa of the renal pelvis and 
of the bladder. In both the epithelium belongs to what is called the transi¬ 
tional variety, and in both regions the same conical, fusiform, and irregular 
cells with long tails are found, and yet. in pyelitis more of these tailed cells 
occur, for in cystitis one must often search long for them. 

When the pyelitis, whether calculous or tuberculous, has become chronic 
and discharges, the symptoms are: 

(1) Pyuria .—The pus is in variable amount, and may be intermittent. 
Thus, as is often the ease when only one kidney is involved, the ureter may bo 
temporarily blocked, and normal urine is passed for a time; then there is a 
sudden outflow of the pent-up pus and the urine becomes purulent. Coin¬ 
cident with this retention, a tumor mass may be felt on the side affected. 
The pus has the ordinary characters, but the transitional epithelium is not so 
abundant at this stage and comes from the bladder or from the pelvis of the 
healthy side. Occasionally in rapidly advancing pyelonephritis, portions of 
the kidney tissue, particularly of the apices of the pyramids, may slough away 
and appear in the urine; or, as in a remarkable specimen shown to me by 
Tyson, solid cheesy moulds of the calyces are passed. Casts from the kidney 
tubules are sometimes present. The reaction of the urine depends entirely 
upon the infecting microbe, whether the condition is unilateral or bilateral, 
and whether the bladder is also infected, when vesical irritability nnd fre¬ 
quent micturition may be present. Polyuria is usually present in the chronic 
cases. 

(2) Intermittent fever associated with rigors is usually present in cases 
of suppurative pyelitis. The chills may recur at regular intervals, and the 
cases are often mistaken for malaria. Owen-Hees called attention to the fre¬ 
quent occurrence of these rigors, which form a characteristic feuture of both 
calculoqp and tuberculous pyelitis. Ultimately the fever assumes a hectic 
t.'pe and the rigors may cease. 

(3) The general condition of the patient often indicates prolonged sup¬ 
puration. There is more or less wasting with anaimia and a progressive fail¬ 
ure of health. Secondary abscesses may develop nnd the clinical picture be¬ 
comes that of pyemia. In some instances, particularly of tuberculous pyelitis, 
the clinical course may resemble that of typhoid fever. There are instances 
°f pyuria recurring, at intervals, for many years without impairment of the 
hodily yjgor. Some of the chronic cases have practically no discomfort. 

(4^Physical examination in chronic pyelitis usually reveals tenderness 
°u the affected side or a definite swelling, which may vary much in size and 
46 
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ultimately attain large dimensions if the kidney becomes enormously distended, 
as in pyonephrosis. 

(5) Occasionally nervous symptoms, which may be associated with dysg- , 
ncea, supervene, or the termination may be by coma, not unlike that of dla-' 
betes. These have been attributed to the absorption of the decomposing -mate-1 
rials in the urine, whence the so-called ammonispmia. A form of paraplegia ■ 
has been described in connection with some cases of abscess of the kidney, 
but whether due to a myelitis or to a peripheral neuritis has not yet been 
determined. 

In suppurative nephritis or surgical kidney following cystitis, the patient 
complains of pain in the back, the fever becomes high, irregular, and asso¬ 
ciated with chills, and in acute cases a typhoid state may precede the fatal 
event. 

Diagnosis. —Between the tuberculous and the calculous forms of pyelitis 
’t may be difficult or impossible to distinguish, except by the detection of 
;ubercle bacilli in the pus. The examination for bacilli should be made sys¬ 
tematically, and in suspicious eases intraperitoneal injections of guinea-pigs 
should also be made. Prom jperinephric abscess pyonephrosis is distinguished 
by the more definite character of the tumor, Ahe absence of (edematous swell¬ 
ing in the lumbar region, and, most important of all, fcjie history .of the ease. 
The urine, too, in perinephric abscess may be free from pus. There are cases, 
however, in which it is difficult indeed to make a satisfactory diagnosis. A 
patietft, whom 1 saw with Fussell, had had cystitis through her pregnancy, 
subsequently pus in the urine for several months, and then a large fluctuating 
abscess developed in the right lumbar region. It did not seem possible, either 
before ot during the operation, to determine whether the case was a simple 
pyonephrosis or whether there had been a perinephric abscess caused by the 
pyelitis. 

Suppurative pyelitis and cystitis are.apt to be confounded, and perineal 
section is not infrequently performed on the supposition of the existence of 
the latter. The two conditions may, of course, coexist and prove puzzling, 
but<thejuatoryilhe higher relative grade of albuminuria in pyelitis (Hosen- 
feld, Goldberg, T. R. Brown! .ithe polvuria. 't he mode qf, dexclppment/ the 
local signs in one lumbar region,-pud the absence of pain in the bladder, should 
be sufficient to differentiate the affections. In women, by catheterization of 
the ureters, it may be definitely determined whether the pus comes from the 
kidneys or from the bladder. The cystoscope may be used for this purpose. 

Prognosis. —Cases coming on during the fevers usually recover. Tuber¬ 
culosa, pyelitis may terminate favorably by inspissation of the pus and con¬ 
version into a putty-liko substance with deposition of lime salts. Wit h p\ n- 
nephros is the dangers are increased. • P erforation 'm ay occur Intn Gift p^n to- 
tyepm. the patient may be worn out by thejh ectic fever, or^mv loid disease ni.iv 
develop. 

Treatment.-— In mild cases fluids should be taken freely, particularly the 
alkaline mineral waters, to which potassium citrate may be. added. 

The treatment of the calculous form will be considered later. Practical!' 
there are no remedies which have much influence upon the pyuria. Som« 
of the recently described urinary antiseptics, as ure ta o p i a, etc., seem to be nl 
value, especially in the acute cases. Tonics should be given, a nourishing 
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diet, and mijk and butter-milk may be taken freely. When tbe tumor haa 
fSrtned or even before it is perceptible, if the symptoms are serious ami severe, 
tti g lcidn ev gljould be explored, and, if necessary, nephrotomy or nephrectomy 
should be performed. / 


X. HYDRONEPHROSIS. 

• Definition.—Dilatation of the pelvis and ealy\ of the kidney with atrophy 
of its substance, caused by the accumulation of lion-purulent tin id-, die result 
of obstruction. , 

Etiology.- j -The condition may be congenital, lowing to some abnormality 
in t fo p ur eter or urethra. The tumor produced may bo large enough to retard 
labor. Sometimes it is associated with other malformations. Then* is a 
condition of moderate dilatation, apparently congenital, which is not connected 
.^jSth any obstruction in the duets. 

In some instances there has been .'contraction or twisting of the ureter, 
or it has beenjingertad into the kidney at an acute angle or at a high level. 
In adult life the condition may beklue to lodgment of a calculus, or to i eica- 
triciajLjtjrjcture following ulcer. 

There is a remarkable condition of hypertrophy and dilatation of the 
bladder and ureters associated with congenital defect of the abdominal mus¬ 
cles. The bladder may form a large abdominal tumor and the ureters may lie 
as large and visible as coils of the small intestine. 

' New g rowths, such as tubercle or cancer, occasionally induce lndmnephro- 
sis; more commonly, pressure upon the ureter Irom without, particularly^ 
tumoTS of tbe ovaries and uterus. Oecusionallymicatriciul bauds compress the 
ureter. ^Obstruction within the bladder may result from cancer, from hyper¬ 
trophy of the prostate with cystitis, and in the ui'uthra from stricture. It is 
stated that slight grades of hydronephrosis have been found in patients with 
excessive polyuria. 

In whatever way produced, when (he ureter is blocked Ibe secretion accu¬ 
mulates in the pelvis and infundibula. Sometimes acute lullammalion fol¬ 
lows, but more commonly the slow, gradual pressure causes atrophy of the 
papillae with gradual distention and wasting of the organ. In acquired eases 
from pressure, even when dilatation is extreme, there may usually be seen a 
thin layer of renal structure. In the most extreme stages the kidney is repre¬ 
sented by a large cyst, which may perhaps show on its inner surface imperfect 
septa. The fluid is thin and yellowish in color, and contains traces of urinary 
salts, urea, uric acid, and sometimes albumin. The secretion may be turbid 
from admixture with small quantities of pus. 

Total occlusion does not always lead to a hydronephrosis, hut may be fol¬ 
lowed by atrophy of the kidney. It appears that when the obstruction is inter- 
mi ftent or n ut complete the greatest dilatation is apt to follow. The sac may 
be enormous, and cause an abdominal tumor of the largest size. The condition 
has even been mistaken for ascites. Enlargement of the other kidney may 
compensate for the defect. Hypertrophy of the left side of the heart usually 

follows. , ... 

''Symptoms. —when small, it may not lie noticed. The congenital cases 
when bilateral usually prove fatal within a few days; when-umlateral, the 
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tumor may not be noticed for some time. It increases progressively and has 
all the characters of a tumor in the renal region. In adult life many of the 
cases, due to pressure by tumors, as in cancer of the uterus and enlargement 
of the prostate, etc., give rise to no symptoms. 

There are remarkable instances of inf~rnn‘{j{i~nf hvflrnnnpTrrrni i in which 
the tumor suddenly disappears with the discharge of a large quantity of 
clear fluid. The sac gradually refills, and the process may be repeated for 
yearn In these cases the obstruction is unilateral; a cicatricial stricture exists, 
or a valve is present in the ureter, or the ureter enters the upper part of the 
pelvis. Many of the cases are in women and associated with movable kidney. 

The examination of the abdomen shows, in unilateral hydronephrosis, a 
tumor occupying the renal region. When of moderate size it is readily recog¬ 
nized, but wheaJaige it may be confounded with ovarian or other, tumors. 
In yanng children it may be mistalcenTor sarcoma of the kidney or of the 
retroperitoneal glands, the common cause of abdominal tumor in early life. 
Aspiration alone would enable us to differentiate between hydronephrosis and 
tumor. The large hydronephrotic is frequently mistaken for ovarian 
tumor. The latter is, as a rule, more mobile, and rarely fills the deeper por¬ 
tion of the lumbar region so thoroughly. The ascending colon can often be 
detected passing over the renal tumor, and examination per vaginam, particu¬ 
larly under ether, will give important indications as to the condition of the 
ovaries. In doubtful cases the sac should be aspirated. The fluid of the renal 
cyst is clear, or turbid from the presence of cell elements, rarely colloid in'char¬ 
acter; the specific g«mty-»low; alljumin and traces of urea and uric acid are 
t usually,present; and the epithelial elements in it may be similar to those found 
in the pelvis of the kidney. In old sacs, however, the fluid may not be char¬ 
acteristic, since the urinary salts disappear, but in one case of several years’ 
duration oxalates of lime and urea were found. 

Perhaps the greatest difficulty is offered by the condition of hydronephrosis 
iti-n Ty|f)Yf<r>lp Wncy Here, the history of sudden disappearance of the tumor 
with the passage of a large quantity of clear fluid would be a point of great 
importance in the diagnosis. In those rare instances of an enormous sac fill¬ 
ing the entire abdomen, and sometimes mistaken for ascites, the character of 
the fluid might be the only point of difference. The tumor of pyonephro-is 
may be practically the same in physical characteristics. Fever is usually 
present, and pus is often found in the urine. In these cases, when in doubt, 
exploratory puncture should bo made. 

The outlook in hydronephrosis depends much upon the cause. When sin¬ 
gle, the condition may never produce serious trouble, and the intermittent 
cases may persist for years, and finally disappear. Occasionally the cyst rup¬ 
tures into. the peritonamm, more rarely through the diaphragm into the Jung- 
A remarkable case of this kind was under the care of my colleague, Halstol- 
A man, aged twenty-one, had, from his second year, attacks of abdominal pin 
in which a swelling would appear between the hip and costal margin and sub¬ 
side with the passage of a large amount of urine. In January, 1888, the -ic 
discharged through the right lung. Reaccumulations occurred on several 
occasions, and on June 9, 1891, the sac was opened and drained. He remain 
well, though there is still a sinus through which a clear, probably urinous, 
fluid is discharged. 
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The aflfi jn«y discharge spontaneously tlirouga me ureter and the fluid 
never reaecumulate. In bilater al hydronephrosis there is a danger that unemia 
may supervene. There are instances, too, in which blocking of the ureter on 
the" sound'side by calculus has been folio west l>v unemia. And. Justly, the sac 
ma y supp urate,, and the condition change to one of pyonephrosis. 

Treatment. —Cases of intermittent hydronephrosis which do not cause 
serious symptoms should be let alone, ft is stated that, in sacs of moderate 
size, the obstruction lias been overcome by shampooing. Tf practised, it should 
be done with great care. Whgftjha sac reaches a large size aspiration may lie 
p-rfry™^ and repeated if necessary. Puncture should be made in the flank, 
midway betyreen the ilium and the last rib. If the fluid rwiccnmulates and 
th e ffi c becomes large, it may be incised and drained, or. us a last resort, the 
ki dney m ay be removed. In women a carefully adapted pad and bandage will 
sometimes prevent the recurrence of an intermittent hydronephrosis. 


XI. NEPHROLITHIASIS (Renal Calculus). 


Definition. —The formation in uunouney or in its pelvis of concretions, 
by the deposition of certain of the solid constituents of the urine. 

Etiology and Pathology. —In the kidney substance itself the separation j 
of the urinary salts produces a condition to which, unfortunately, the term 
infarct has been applied. Three varieties may be recognized: (1) The tirie- 
acid infarct, usually met with at the apices of the pyramids in new-born chil- 
dren and during the first weeks of life. The priapism and attacks of cry¬ 
ing jp thn new-horn have been attributed to the passage of these in I amts 
(Southwortli); (2) the sodium-urate infarct, sometimes associated witi^ 
ammonium urate, which forms whitish lines at the apices of the pyra¬ 
mids and is met, with chiefly, but not always, in gouty persons; and (:i) the 
lime infarcts, forming very opaque white lines in the pyramids, usually in 


old peop le. 

In the pelvis and calyces concretions of the following forms occur: (a) 
Small gritty particles, renal sand, ranging in size from the individual grains 
of the uric-acid sediment to bodies 1 or 2 mm. in diameter. These may lie 
passed in the urine for long periods without producing any symptoms, since 
they are too fine to be arrested in their downward passage. 

(b) Larger concretions, ranging in size from a small pea to a liean, and 
either solitary or multiple in the calyces and pelvis. It is the smaller of these 
calculi which, in their passage, produce the attacks of renal colic. They may 
be rounded and smooth, or present numerous irregular projections. 

(c) The dendritic form of calculus. The orifice of the ureter may be 
blocked by a T-shaped stone. The pelvis itself may be occupied bv the con¬ 
cretion, which forms a more or less distinct mould. These are the remark¬ 
able cqraLcalculi, which form in the pelvis complete moulds of infundibula 
and cafycesTthe latter even presenting cup-like depressions corresponding to 
the apices of the papillfc. Some of these casts in stone of the renal pelvis are 

as beautifully moulded as Hyrtl’s corrosion preparations. 

Chemically the varieties of calculi are: (1) U r ic, 4 <a d and urates, most 
important, and forming the renal sand, the small solitary, or the large dendritic 
stones. They are very har d, the surface_is smooth, and the color reddish. 
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The larger stones are usually stratified and very dense. Usually the uric 
acid and the urates are mixed, but in children stones composed of urates alone 
may occur. 

(2) Oxalate of lime, which focam.mulberry-shaped calculi, sfadded~w4th 
points ancTspines/ They are often ver y dqrk in color, intensely .hard, and 
are a mixture of oxalate of lime and uric acid. 

(3) Phosjjhatic calculi are composed of the calqjugi_phosphate and Atip, 
^Utmonio-magnesium phosphate, sometimes mixed with a small amount of 
calcium carbonate. They arc quite common, although the phosphatic salts 
are often deposited about the uric acid or the calcium-oxalate stones. 

(4) Bare forms of calculi are made cystine, xanthine, carbonate of 
lime, indigo, and urostealith. 

The mode of formation of calculi has been much discussed. They may 
be produced by an excess of a sparingly soluble abnormal ingredient, such 
as cystine or xanthine; more frequently by the presence of uric acid in a 
very acid urine which favors its deposition. Sir William Koberts thus briefly 
states the conditions which lead to the formation of the uric-acid concretions; 
high acidity, poverty in salines, low-pigmentation, and high.percentage..of 
Ulic acid. Ord suggests that albumin, mucus, blood, and epithelial threads 
may be the starting-point of stone. The demonstration of organisms in the 
centre of renal calculi renders it probable that in many cases the nucleus of 
the stone is an agglutinated mass of bacteria. 

Bona) calculi are most common in the early and later periods of life. They 
are moderately frequent in this country, but Ihero do not appear to be spe¬ 
cial districts, corresponding to the “stone counties” in England. Men are 
jnore often affected than women. Sedentary occupations seem to predispose 
tojjtqne. 

The effects of the calculi are varied. It is by no means uncommon to find 
a dozen or more stones of various sizes in the calyces without any destruction 
of the mucous membrane or dilatation of the pelvis. A turbid urine fills the 
pelvis in which there are numerous cells from the epithelial lining. There 
are cases of this sort in which, apparently, the stones may go on forming 
and are passed for years without seriously impairing the health and without 
inconvenience, except the attacks of renal colic. Still more remarkable are the 
cases of coral-like calculi, which may occupy the entire pelvis and calyces with¬ 
out causing pyelitis, but which gradually lead to more or less induration of 
the kidney. The most serious effects are when the stone excites a suppura¬ 
tive pyelitis and pyonephrosis. 

Symptoms.—(Patients may pass gravel for years without having an attack 
of renal colic, and a stone may never lodge in the ureter. In other instance', 
the formation of calculi goes on year by year and the patient has recurring 
attacks such as have been so graphically described by Montaigne in his own 
case. A patient may pass an enormous number of calculi. Some years ago 
I was consulted by a commercial traveller, an extremely vigorous man, who 
for many years had had repeated attacks of renal colic, and had passed several 
hundred calculi of various sizes. His collection filled an ounce bottle. A 
patient may pass a single calculus, and never be troubled again. The large 
coral calculi may excite no symptoms. In a remarkable specimen of the kind, 
presented to the McGill Medical Museum by J. A. Macdonald, the patient, 
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a middle-aged woman, died suddenly with unemic symptoms. There was no 
pyelitis, but the kidneys were sclerotic. 

Rend coli c ensues when a stone enters the ureter, or follows an acute pyeli- 
tis. An attack may set in abruptly without apparent cause, or may follow 
a strain in lifting. It is characterized by agonizing pain, which starts in the 
flank..of the affected side, passes down the ureter, and is felt in the testicle 
and^aiong the inner side of the thigh. The pain may"also tadiate through 
th e abd omen and, chest, and bo very intense in the back. In severe attacks 
there are-nausea and vaunting and the patient is collapsed. The inspiration 
breaks out up on t he face mid the pulse is feeble and quick. A chill may pre¬ 
cede the .outbreak, and the temperature may rise as high as loV. No one 
has more graphically described an attack of “the stone" than Montaigne.* 
who was a sufferer for many tears: “Thou art seen to sweat with pain, to 
look pale and rod, to tremble, to vomit well-nigh to blood, to suffer strange 
contortions and convulsions, by starts to let tears drop from thine eyes, io 
urine thick, black, and frightful water, or to have it suppressed by some sharp 
and craggy stone, that cruelly pricks mid tears Mice." The symptoms persist 
for a variable period. In short attacks they do not last longer than an hour; 
in other instances they continue for a day or more, with temporary relief. 
Micturition is frequent, occasionally painful, and the urine, as a rule, is 
bloody. There are instances in which a large amount of clear urine is passed, 
probably from the other kidney. In rare cases the secretion of urine is com¬ 
pletely suppressed, even when the kidney on the opposite side is normal, and 
death may occur from urienua. Tins most frequently happens when the second 
kidney is extensively diseased, or when only a single kidney exists. A num¬ 
ber of cases of this kind have been recorded. The condition lias boon termed, 
bv Sir William Koberls, obstructive suppression. It is met with also when* 
cancer compresses both ureters or involves their orifices in the bladder. The 
patient may not appear to be seriously jll at first, and unemic symptoms may 
not develop for a week, when twitching of the muscles, great restlessness, and 
sometimes drowsiness supervene, hut, strange to say, neither convulsions nor 
coma. Death takes place usually within twelve days from the onset, of the 
obstruction. 

After the attack of colic has passed there is more or less aching on the 
affected side, and thcjiaticnt can usually tell from which kidney the stone 
b aa come. —Examination during the attack is usually negative. Very rarely 
the kidney becomes palpable. Tenderness on the affected side is common. 
In very thin, persons it may be possible, on examination of the abdomen, to 
feel the stone in the ureter; or the patient may complain of a grating sensation. 

When the calculi remain in the kidney they may produce very definite und 
characteristic symptoms, of which the following are the most important: 

(1)<JSain, usually in the back, which is often no more than a dull soreness, 
but which may be severe and come on in paroxysms. It i- usually on the 
side affected, but may be referred to the opposite kidney, and there are in¬ 
stances in which the pain lias been confined to the sound side. Ttjrgdiatea-. 
>n the direction of tfin nrotrr and may be felt in the scrotum or even in the 
penis. Pains of a similar nature may occur in movable kidneys, and there are 


* Essays, Book III, 13. 
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several instances on record in which surgeons have incised the kidney for 
stone and found none. In an instance in which pain was present for a couple 
of years the exploration revealed only a contracted kidney. 

(2) U&matu xia .—Although this occurs most frequently when the stone 
becomes engaged in the ureter, it may also come on when the stones are in 
the pelvis. The bleeding is seldom profuse, as in cancer, but in some instances 
may persist for a long time. It is aggravated by exertion and lessened by^rest. 
Frequently it only gives to the urine a smoky hue. The urine may be free for 
days, and then*a"srid&en exertion or a prolonged ride may cause smokiness, 
or blood may be passed in considerable quantities. 

(3) Py elitis. —(a) There may be attacks of severe pain in the back, not 
amounting to actual colic, which are initiated by a heavy chill followed by 
fever, in which the temperature may reach 104° or 105°, followed by profuso 
sweating. The urine, which has been clear, may become turbid and smoky 
and contain blood and abundant epithelium from the pelvis. Attacks of this 
description may recur at intervals for months or even years, and are generally 
mistaken for malaria, unless special attention is paid to the urine and to the 
existence of the pain in the back. This renal intermittent fever, due to the 
presence of calculi, is analogous to the hepatic intermittent fever, due to 
gall-ston es, and in both it is important to remember that the most intense 
paroxysms may occur without any evidence of suppuration. 

(6) More frequently the symptoms of purulent pyelitis, which have already 
been described, are present; pain in the renal region, recurring chills, and 
pus in the urine, with or without indications of pyonephrosis. 

(4) Pyuria. —There are instances of stone in the kidney in which pus 
occurs continuously or intermittently in the urine for many years. On many 
occasions between lei's and 1884 I examined the urine of a physician who had 
passed calculi when a student in 1845, and had pus in the urine at intervals 
to 1891. In spite of the prolonged suppuration he had remarkable mental 
and bodily vigor. 

Patients with stone in the kidney are oftepjrgbust, high livers, an d gou ty. 
Attacks of ..dyspepsia are not uncommon, or they may have severe headaches. 

Diagnosis.—Renal may be mistaken _f or intestinal colic, particularly if the 
distention of the bowels is marked, nrffinr..biliMy col ic pad 

di rection of th e pain, the retraction and tenderness of the tosticlo'tlie-accur- 
r ence of haa mfltjipia, ancl aMoredJdjaracter of the urine are distinctive fea¬ 
tures! Attention may again be called to the fact that attacks simulating renal 
colftfare associated with movable kidney, or oven, it has been supposed, without 
mobility of the kidney, with the accumulation of the oxalates or uric acid m 
the pelvis of the kidney. The di agnosis be tween a stone ift .the kidney and 
st one in the blad der is not always easy,. though in the latter the pain is 
particularly about the neck of the bladder, and not limited to one side. In 
the uric-acid or uratic renal stone, the urine is acid, thus aiding us in differ- 
entiafl Sg it from a bladder stone, when alkaline’urine is the rule. It is 
stated that certain differences occur in the symptoms produced by different 
sorts of calculi. The In pgr nrie arid nalnul-: 1 «m frequently prodnsn-fr’''' 1 ** 
symptoms. On the other hand, as tbo nTnlntrf nf limo ia n-.inMf»W.aalonllW. 
it is apt to produce more, pain (often of a radiating character) than the 
lithic-acid form, and to cause htemorrhage. In both these forms the urine 
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is acid. Th e pho sphatic calculi are stated to produce the most iutense pain* 
and the u ring , mo nly alkaline. Tlie Roentgen rays are becoming of more 
and more value in determining the presence and position of a stone. 

* Treatment.—In the attacks of renal colic great relief is experienced by 
the,h ot bath, which is sometimes sufficient to relax the spasm When the pain 
ttpVfry intense morp hia should be given hypodermically and inhalations of 
may bo necessary until the elfects of the anodyne are manifest, 
[^applications are sometimes grateful—hot poultices, or cloths wrung out 
rfhot water. The patient may drink, freely of hot lemonade,"soda water, or 
iaHijusrater. Occasionally change in posture or imersion will give great 
relief. Surgical interference should be considered in all eases, especially when 
the stone is large or the associated pyelitis severe. 

In the intervals the patient should, as far as possible, live a quiet life, 
avoiding sudden exertion of all sorts. The essential feature in the treatment 
is tijjieep the urine- abundant and, in the uric-acid or uratic eases, alkaline'. 
The patient should drink daily a large but definite quantity of mineral water-, * 
or distilled water, which is just as satisfactory. The citrate or bicarbonate of 
potash may be added. The aching pains in the lwek are often greatly relieved 
byUEsf treatment. Many patients find benefit from a stay at Saratoga. Med¬ 
ford, Poland, or other mineral springs in (he United Slates, or at Vichy or 
Ems in Europe. 

The diet should be carefully regulated, and similar to that indicated in the 
early stages of gout. Sir William Roberts recommends what is known as the 
; solvent treatment for uric-acid calculi. TJjji citrate of potash is givuu in large 
doses, Half a drachm to a drachm, every three hours in a tumblerful of water. 
This should be kept up for several months. I have had no success with this 
treatment, nor, when one considers the character of the uric-aeid stones 
usually met with in the kidney, does it seem likely that any solvent action 
could be exercised upon them by changes in the urine. This treatment should 
be abandoned if the urine becomes ainmoniaenl. 

The value of gipyraaino as a solvent of uric-acid gravel or of uric-aeid 
stones has been much discussed of late. While outside the liody a watery solu¬ 
tion of the drug has this power in a marked degree, the amount excreted in 
the urine as given in the ordinary doses of 15 grains daily seems lo have very 
little influence. Several observers have shown that the percentage of piper¬ 
azine excreted in the urine, when taken in doses of from 1 to 'l grammes, has, 
when tested outside of the body, little or no influence as a’solvent (Fawcett, 
Gordon). 


TTTT. TUMORS OF THE KIDNEY. 

These are benign and malignant. Of the benign tumors, the mo-t com¬ 
mon are the small nodular fibromata which occur frequently in the pyra¬ 
mids, and occasionally lipoma, angioma, or bjmphadcnoma. 'ihe adenomata 
may be congenital. In one of my cases the kidneys were greatly enlarged, 
contained small cysts, and numerous adenomatous structures throughout both 
or gans. 

*Some of these, if we judge by the laudatory reports, are as potent as the waters of Cor- 
* ena i declared by Montaigne to be “ powerful enough to break stones.” 
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Malignant growths—cancer or sarcoma —may be either primary or second¬ 
ary. The sajeonjata are the most common, either alveolar sarcoma or the 
remarkable form containing striped muscular fibres—rhabdomyoma. They 
are very common tumors in children. One of the most common and important 
renal tumors is the hypernephroma, growing in or upon the organ from the 
adrenal tissue—the aberrant “ rests ” of Grawitz. A. 0. J. Kelly, Ramsay, 
and Ellis have made important contributions to our knowledge of this form. 
Of 163 cases only 6 were extra-renal (Ellis). They may be small and in the 
renal cortex or form large tumors with extensive metastases, particularly 
in the lungs, Kelly states that most of the primary carcinomas and alveolar 
sarcomas of the kidney are really hypemephromata. 

The tumors attain a very large size, and almost fill the abdomen. In chil¬ 
dren they may be enormous. Morris states that in a boy at the Middlesex Hos¬ 
pital the tumor weighed 31 pounds. They grow rapidly, are often soft, and 
haemorrhage frequently takes place into them. In the sarcomata, invasion of 
the pelvis or of the renal vein is common. The rhabdomyomata rarely form 
very large tumors, and death occurs shortly after birth. In one of my cas>- 
the child at the age of three years and a half died suddenly of embolism of 
the pulmonary artery and tricuspid orifice by a fragment of the tumor, which 
had grown into the renal vein. 

Symptoms.—The following are the most important: (1) Haematuria in 
one-half the cases, which may be the first indication. The blood is fluid or 
clotted, and there may be very characteristic moulds of the pelvis of the kidney 
and of the ureter. It would no doubt lie possible for such to form in the 
luematuria from calculus, but 1 have never met with a case of blood-cads 
of the pelvis and of the ureter, either alone or together, except in cancer. It 
is rare indeed that cancer elements can be recognized in the urine, and jet 
the diagnosis has been made in this way. 

(2) Pain is an uncertain symptom. In several of the largest tumors which 
have come under my observation there has been no discomfort from beginning 
to close. When present, it is of a dragging, dull character, situated in the 
flank and radiating down the thigh. The passage of the clots may cause great 
pain. In one case the growth was at first upward, and the symptoms for some 
months were those of pleurisy. 

(3) Progressive emaciation. The loss of flesh is usually marked and 
advances rapidly. There may, however, be a very large tumor without 
emaciation. 

Physical Signs. —Tn almost all instances tumor is present. When small 
and on the right .side, it may be. yery movable; in some instances, occupy mf 
a position in the iliac fossa, it has been mistaken for ovarian tumor. The 
large growths fill the flank and gradually extend toward the middle has 
occupying the right or left half of the abdomen. Inspection may show two oi 
three hemispherical projections corresponding to distended sections of the 
organ. In children the abdomen may reach an enormous size and the vein 
are prominent and distended. On bimanua l .palpation the tumor is felt h 
nocflUT ttiA InrnW TPjrjfm ani csuLnsuallybe.Uflfid slightly fromiteied: 11 
some cases it is very movable, even when large; in others it is fixed, firm. an< 
solid. The .respiratory movements ha ve hu t slight influenca upon it. Rap'dl 
growing renal tumors are soft, and on palpation may give a sense of fluctua 
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tion. A point of considerable importance is the fact that the colon crosses the 
tumor, and can usually be detected without difficulty. 

Diagnosis. —In children very large abdominal tumors are either renal or 
Retroperitoneal. ^The retroperitoneal sarcoma tLobuteiu’s ctM&er) is more eeji- 
jSral, but may attain as large a size. If the ease is seen only toward the end, a 
differential diagnosis may be impossible; but as a rule the sareorya is less mov- 
ii ^1g r . It is to be remembered that these tumors may imade the kidney. On 
thn left “ il1n nn enlarged spleen is readily distinguished, as the edge is very 
(listuifit and the notch or notches well marked : it descends dyuiug.respiration, 
and_t |n » gn] iyn lies behind, no t. in . Ia mt-of-it. - On the .right side growtlis of the 
liyfiEJtre occasionally' confounded with renal tumors; but such instances are 
rare, and there can usually be detected a zone of .ranmanoa between the upper 
uiaigiB-ofthwrenal tumor and tbe ribs, hale in the disease, however, this is 
not possible, for the renal tumor is in close union with the lnor. 

A malignant growth in a movable kidney may bo very deceptive and may 
simulate cancer of the ovary or myoma of the uterus. The great mobility 
upward of the renal growth and the negative result of examination of the 
pelvic viscera are I he reliable points. 

When the growth is small and the palient in good condition removal of the 
>rgan may he undertaken, but the percentage of cases of recovery is very small, 
inly 5.4 per cent ((!. Walker). 

•3CTTT CYSTIC DISEASE OF THE KIDNEY. 

The following varieties of cysts are met. with : 

I. The snfall cysts, already described m connection with the chronic 

nephritis, which result from dilatation of obstructed tubules or of llownian’s 
capsules. There are cases very difficult to classify, in which the kidneys are 
greatly enlarged, and very cystic in middle-aged or elderly persons, and yet 
not so lurge as in the congenital form. , 

II. Solitary cysts, ranging m size from a marble to ail orange, or even 
larger, are occasionally found in kidneys which present no other changes. In 
exceptional cases, they may form tumors of considerable size. Newman oper¬ 
ated on one which contained 25 ounces of blood. They, too, in all probability, 
rasult-iiom. obstruction. 

III. Th e polyc ystic kidneys in which the greatly enlarged organs, weighing 
even as much as six pounds, are represented by a conglomeration of cysts, vary¬ 
ing in size from a pea to a marble. Little or no renal tissue may be noticeable, 
although in microscopical sections it is seen that a considerable amount re¬ 
mains in the interspaces. The cysts contain a clear or turbid llmd. sometimes 
reddish-brown or even blackish in color, and may be of a colloidal consistence. 
Albumin, blood crystals, cholesicrin. with triple phosphates and fat drops are 
found in the contents. Urea and uric acid are rarely present. The cysts 
are lined by a flattened epithelium. They occur in the feet us, and sometimes 
are of such a size as to obstruct labor. In the adult they are usually bilateral, 
and there is every reason to believe that they begin in early life and increase 
“fradually. Indeed, a progressive growth has been noticed in some cases (Alfred 
King). They may be found in connection with cystic disease of the liver and 
Aher organs. It is difficult to account for the origin of this remarkable eon- 
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dition, which some regard as a defect of development rather than a patho¬ 
logical change, and point to the association in the fatal cases of other anoma¬ 
lies, as imperforate anus. Shattock and Bland Sutton have suggested that 
the anomaly of development is a failure of complete differentiation of the 
Wolffian bodies, but embryologists whom I have consulted on this point tell 
me that this is most unlikely. Others believe the condition to be a new growth 
—a sort of mucoid endothelioma. 

It is interesting to note that several members of a family may be affected. 
I have reported an instance in which mother and son were the subjects of 
the disease. 

Symptoms. —Of five cases which I have seen in adults the condition was 
recognized during life in four. The features are characteristic. 

(а) Bilateral tumors in the renal regions, which may increase in size 
under observation. They may cause great enlargement of the upper zone of 
the abdomen. The colon and stomach are in front of the tumors, on the 
surface of which in very thin subjects the cysts may be palpable. 

(б) Hsematuria, which may recur at intervals for years. 

(c) The signs of a chronic interstitial nephritis—(1) pallor or muddy 
complexion; in rare instances a bronzing of the skin; (2) sclerosis of the 
arteries; (3) hypertrophy of the heart with accentuated second sounds; 
(4) urine abundant, of low specific gra\ity, with albumin, and hyaline and 
granular tube-casts, and in one of my cases there were cholesterin crystals. 
Death occurs from uraemia or the cardio-vascular complications of chronic 
Bright’s disease. A rare event is rupture of a cyst with the formation of a 
perinephric abscess and peritonitis. In two of my cases the skin became much 
i pigmented. 

While both kidneys are, as a rule, involved, one may be much smaller than 
the other. 

Operation is rarely indicated, unless the condition is found to be uni¬ 
lateral, in which case Morris has removed the kidney in several instances, and 
the patients have remained well for years. 

IY. Occasionally the kidneys and liver present numerous small cysts scat¬ 
tered through the substance. The spleen and the thyroid also may be involved, 
and there may be congenital malformation of the heart. The cysts in the 
kidney are small, and neither so numerous nor so thickly set as in the con¬ 
glomerate form, though in these cases the condition is probably the result <d 
some congenital defect. There arc cases, however, in which the kidney.- art 
very large. It is more common in the lower animals than in man. 1 have 
seen several instances of it in the hog; in one case the liver weighed 40 pound- 
and was converted into a mass of simple cysts. The kidneys were less involved 
Charles Kennedy found references to 12 cases of combined cystic disease of tl« 
liver and kidneys. 

The echinoccocus cysts have been described under the section on para-it 
Paranephric cysts (external to the capsule) are rare; they may reach a hug 1 
size. 
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Suppuration in the connective tissue about the kidney may follow (1) 
hln fffl (&) the extension of lntlaniuiation from the pelvis of the 

kidney, the kjdney-itsolf, or the ureters; (j|). iierl'oratiou of tlje bowel, most 
commonly the appendix, in some instances the colon; (4) extension of sup¬ 
puration from the spine, as in caries, or from the pleura, as in empyema; (5) 
as a sequel of the fevers, particularly in children. 

Post mortem the kidney is surrounded by pus, particularly at the posterior 
part, though the pus may lie altogether in front, between the kidney and (lie 
peritonaeum. Usually the abscess cavity is extensive. The ,pns is often offen¬ 
sive and may have a distinctly ficeal odor from contact with the large bowel. 

It may burrow in various directions and burst into the pleura and he dis¬ 
charged through the lungs. A more frequent direction is down the psoas 
muscle, when it appears in the groin, or it may pass along the ilincus fascia 
and appear at PonparfsTTgaiiienr'TTniay perforate the bowel or rupture into 
the'pwttwnfe’um; sometimes it penetrates the bladder or vagina. 

~Postmortem we occasionally' find a condition of diroitic perinephritis in 
which the fatty capsule of the kidney is extremely firm, with numerous bands 
of fibrous tissue, and is stripped off from the proper capsule with the gieatcst 
difficulty. Such a condition probably produces no symptoms. 

Symptoms.—‘There may lie intense pain, aggravated by pressure, in tho 
lumbar region. In other instances, the onset is insidious, without pain in tho 
renal region; on examination signs of deep-seated suppuration mav be detected. 
Ou the affected side there is usually pain, which may bo referred to the neigh- • 
Imrhood of the hip-joint or to (lie joint itself, or radiate down the tlngh and he 
associated with the retraction of (lie testis.. The patient lies with the t ngi 
flexed, so as to relax the psoas muscle, and in walking throws, as far as pos¬ 
sible.' the weight on the opposite leg. Tie also* keeps the spine immobile, 
assumes a stooping posture in walking, and has great difficulty in voluntari y 


adducting the thigh (Gibney). 

There-may be pus in the urine if the disease has extended from the pelvis 
or the kidney, but in other forms the urine is clear. When-pu* has formed 
there-aie usualfo chills with irregular fever and sweats. Ou examination, 
deepi-seate&jnduration is felt between the last rib and the crest of the ilium. 
Bimanual palpation may reveal a distinct tumor mass. CEdcma or puffiness 

of the skin is frequently present. . . , 

~ Diagnosis.—Tho diagnosis is usually easy; when doubt exists the aspirator 
needle should be used. We can not always differentiate the primary forms 
from those due to perforation of the kidney or of the bowel. This, however, 
makes but little difference, for the treatment is identical. It is usually po.- 
sible by the history and examination to exclude diseases of the ver ™ 
children hip-joint disease may be suspected, but the pain is ug cr > a 
is no fulness or tenderness over the hip-joint itself. 

The treatment is dear-early, free, and permanent drainage. 
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DISEASES OF THE BLOOD AND DUCTLESS 

GLANDS. 

L AN2EMIA. 

Definition.— Anamiift may be defined as a reduction in the amount of the 
blood as a whole or of its corpuscles, oligocythemia, or of certain of its more 
important constituents, such as albumin and hemoglobin. 

* Pseudo-Anamk.— The state of the skin and mucous membranes is usually 
X safe guide in judging of the presence of anaemia. There are certain con¬ 
ditions in which this is deceptive, and a marked pallor may exist with nearly 
normal corpuscles and hemoglobin. (1) The pallor of nausea and the anemia 
following a drinking-bout (Katzenjammer!); (2) the apparent anemia of 
Bright’s disease, of certain cases of heart disease, of early arterio-sclenws 
(Stengel); (3) of the morphia habitue , sometimes of the lead worker; and 
k (4) of certain perfectly healthy individuals who are, so to speak, bom pale 
and stay pale—these are some of the conditions in which with a p^eudo- 
anaemia there is a normal or nearly normal blood-count and color index. 

Anaemia may be local or general. 

local Anaemia.—Tissue irrigation with blood is primarily from the heart, 
but in all extensive systems of this sort provision is made at the local terri¬ 
tories for variations in the supply, according to the needs of a part. The 
sluices are arranged by means of the stop-cock action of th e ar teries, which 
contract or expand under the influence of the vaso-motor ganglia, central and 
peripheral. If the sluices of one large district are too widely open, so much 
blood may enter that other important regions have not enough to keep them 
at work. \Local anaemia of the brain, causing swooning, ensues when the 
mesenteric channels, capable of holding all the blood of the body, are wide 
open. ^Emotional stimuli, reflex from pain, etc., removal of pressure, as after 
tapping in ascites, may cause this. It is probable that many of tho nervous 
and other symptoms in enteroptosis are due to the relative anaemia of the 
cerebral and spinal systems, owing to the persistent overflowing of the mivn- 
teric reservoir. '.We know very little of local anaemia of the various organs 
but poroibly functional disturbance in the liver, kidneys, pancreas, heart, etc., 
may result from a permanently low pressure in the local blood “main-- 
'Anemia from spasm of the arterial walls is seen in Eaynaud’s disease, which 
usually affects the peripheral vessels, causing local syncope of the fingers, hut 
it may occur in the visceral vessels, particularly of the brain, and cause tem¬ 
porary hemiplegia, aphasia, etc. 

718 
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Qenenl a naemia may be: (1) Secondary or symptomatic; (2) prininry, 
essential, or cytogenic. 

Secondary An.k.mia. 

Under this division comes a large pro|)ortion of all eases. The following 
are the most important groups, based on the etiology: 

(1) Anaemia from haemorrhage, either traumatic or spontaneous. Tho 
loss of blood may be rapid, as in lesions of large vessels, in injury or in rup¬ 
ture of aneurisms, in ulcer of the stomach or duodenum, or in ]>o-t-portum 
haemorrhage. If the loss is excessive, death results from lowering of the 
arterial pressure. In sudden profuse haemorrhage the loss of 2 or 1 pounds 
of blood may prove fatal. In the rupture of an aneurism into the pleura tho 
loss of blood may amount to 74 pounds, the largest quantity I lime known to 
be shed into one cavity. In a ease of hiemalemesrs the patient lost over to 
< rfrands of blood in one week and yet recovered from the immediate efforts. 
Byen after very severe luemorrhage the number of red blood-corpuscles is not 
'reduced so greatly as in forms of idiopathic amrniia. Thus in one ease ju-t 
mentioned, at the termination of the week of bleeding there were nearly 
1,390,000 red blood-corpuscles to Hie cubic millimclrc. Tho pi'orr— of regeijf 
eration goes on with great rapidity, and in some “ bleeders " a week or ten 
days suffice to re-establish the normal amount. The watery and 'aline con¬ 
stituents of the blood are readily restored by absorption from the gastro¬ 
intestinal traet. iThe albuminous elements also are quickly renewed, hut it 
may take weeks or months for the corpuscles to reach the normal standard. 
The haemoglobin is restored more slowlv than the corpuscles. Chart XVI, 
page 720, illustrates the rapid fall and gradual restitution in a ease of 
severe purpura hteniorrhagiea. In September the blood-count was: red bloml- 
corpuscles, 5,350,000; leucocytes, 5,500; lucmoglobin. Of per cent. 

The microscopical characters of the blood after severe luemorrhage may 
not be greatly changed. > The red corpuscles show, usually, rather more 
marked differences in size than normally, while tho average size may be a 
trifle reduced; there may he a'moderate poikilooylosis. .The corpuscles are 
paler than normally. ' Nucleated red corpuscles appear, almost always, -non 
after the haemorrhage; they are, however, not numerous, except when their 
large number indicates the .so-called blood crisis.' Those are small hoilu- of 
about the same size as a normal red corpuscle with a small, round, dis-ply 
staining nucleus. <'Free nuclei may he found. ‘The colorless corpuscles are, 
at fi rst, ipeypAsed in number. There is a moderate leucocytes^, the differen¬ 
tial count showing an increase in the multinuelear nentrophiles w ilh-a d i m i¬ 
n ution in flip small m on o n 11 clear elements. 'During recovery the leueoeytosis 
diminishes. >«The color index is low. ns the hemoglobin regenerates more slowly 
and tSo corpuscles are smaller and lighter. 

The reduction in hemoglobin is always proportionately greater than that 
in the corpuscles. 

In some instances a rapidly fatal anaemia may follow a single severe 
haemorrhage, as in post-partum cases, or repeated small hemorrhages, as in 
Purport. Here the appearances of the red corpuscles are mueh the aame, 
except in the total absence of nucleated red corpuscles. 

TheJfiujjpeytes in these cases are usually reduced in number f the poly- 
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nuclear elements are present in a relatively diminish^ proportion, while the 
'.small mononuclear forms are numerous. 'Post mortem there is a total absence 
of any regenerative activity on the part of the bone-marrow. 

The above description is of the blood changes after one severe hemorrhage. 
In the case of repeated hemorrhages the picture depends upon the interval 
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Chart XVI. —Illustrates the Rapidity with which Aiushia is Prodcord nr Purpura 
Hajhourhaqica and the Gradual JUcovkry. Jfc 


between the losses of blood: if long enough to allow complete regeneration 
each time the total amount of blood lost may be excessive and yet the patient 
recover rapidly after the last as in a case of phthisis mentioned by Ehrlich 
who lost by haemoptysis twenty kilogrammes of blood in six and. a Half months. 

If, however, the intervals are so short that recovery from each is not 
possible there soon occurs .a chronic anaemia with very tardy regeneration; a 
hydraemic plasma, low color index, and lymphocytosis. 

(3) Anaemia is frequently produced by long-continued drain on the albu¬ 
minous materials of the blood, as in, chronic suppuration andi^jigbPg disease. 
Prolonged-lactation acts in the same way. - Rapidly growing tumors may 
cause a profound anaemia, as in gastric cgneer. The characters of the blood 
here may be much the same as in the acute cases. Usually the poikilocytosis 
is more.marked; in severe cases it may be excessive. The jmeseiice, however, 
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of the very large corpuscles, such as one sees in pernicious anaemia, is not 
noted, the av erage size appearing to be rather smaller than normal. 

Nucleated red corpuscles are usually scanty. In long-continued chronic 
secondary - anaemias occasional larger nucleated red corpuscles may be seen, 
bodies with larger palely staining nuclei; in some of these cells karyokinctic 
figures occur. Nucleated red corpuscles with fragmentary "nuclei may also 
be seen. 


The leneeeytes may be increased in number, though in some severe chronic 
cases there may be a diminution. 

(3) Anamia from Inanition.—This may be brought about by defective 
food-supply,, or by conditions which interfere with the proper reception and 
prejftation of the food, as in cancer of the (esophagus and chronic dyspepsia. 
The reduction of the blood mass may lie extreme, but the plasma suffers pro¬ 
portionately more than the corpuscles, which, even in the wasting of cancer 
of the oesophagus, may not be reduced more than one-half or three-fourths. 
The reduction in the plasma may be so great that the corpuscles show a 


relative increase. 

(4) Toxic anemia is induced by the action of certain poisons on the 
blood, such as lead, mercury, and arsenic, among inorganic substances, and 
the virus of syphilis and malaria among organic poisons. They act cither 
by directly destroying the red blood-corpuscles, as in malaria, or by jpereas- 
ing the rate of ordinary consumption. The anaimia of pyrexia may in part 
be due to a toxic action, but is also caused in part by the disturbance of 
digestion and interference with the function of the blood-making organs. 


Pbimaey on Essential Anemia. 


1. Chlorosis. 


Definition. —An anmmia of unknown cause, occurring in young girls, char¬ 
acterized by a marked relative diminution of the h®moglobin. 

Etiology.-— It is a disease of girls, more often of blondes than of brunette. 
It is doubtful if males are ever affected. I have never seen true chlorosis in 
a boy. The ago of onset is between the fourteenth and seventeenth years; 
under the age of twelve cases are rare. Recurrences, which are common, may 
extend into .<Ae third decade. Of the essential cause of the disease wc know 
nothing. ■ There exists a lowered energy in the blood-making organs, asso¬ 
ciated in. some obscure way with the evolution of the sexual apparatus in 
women, iHereditary influences, particularly chlorosis and tuberculosis, play a 
part in some cases. Sometimes, as Virchow pointed out, the condition exists 
with a defective development (hypoplasia) of the circulatory an genera ive 


6 The disease is most common among the ill-fed, overworked girls of large 
towns, wh o are con fined all, day in close, badly lighted rooms, 
much stair-dimbmg. Cases occur, however, under the most favorable con 
ditions of life, but not often in country-bred girls, as Maudlin sings m th 
Complect Angler ,fiack of proper exercise an<g* fresh air, andtheuseof 
►improper food art important factors.* Emotiomfl and/pervous 
may befprominent—so prominent thai/certain writers have regarded the dm- 
as a neurosis. De Sauvages speaks of 4 chlorose par amour. Newly 
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arrived Irish girls were very prone to the disease in Montreal. The “ corset 
and chlorosis ” expresses 0. Bosenbach’s opinion. Menstrual disturbances are 
Bpt uncommon, but are probably a sequence, not a cause, of chlorosis. Sir 
Andrew Clark believed that constipation plqys an important role, and that 
the condition is in reality a voproemia due to the absorption of poisons—leueo- 
maines and ptomaines—from the large bowel, a view which does not seem 
very reasonable, considering the great frequency of constipation both in 
women and in men. 

Symptoms. — (a) Qese&al.—T he symptoms of chlorosis are those of 
ansemia. The subcutaneous fat is well retained or even increased in amount. 
The complexion is peculiar; neither-the blanched aspect of haemorrhage nor 
the muddy pallor of grave anaemia, but a curious yellow-green tinge, which 
has given to the disease its name, and its popular designation, the green sick¬ 
ness. Occasionally the skin shows areas of pigmentation, particularly about 
the joints. In eases of moderate grade the color may be deceptive, as the 
cheeks have a reddish tint, particularly on exertion (chlorosis rubra). The 
subjects complain of breathlessness and palpitation, and there may be a tend¬ 
ency to fainting—symptoms which often lead to the suspicion of heart or 
lung disease. Puffiness of the face and swelling of the ankles may suggest 
nephritis. The disposition often changes, and the girl becomes low-spirited 
and irritable. The eyes have a peculiar brilliancy and the sclerotica are of a 
bluish color. 

(6) SrKCiAL Features. — Blood .—The drop as expressed looks pale, 
Johann Duncan, jn lHGt, first called attention to the fact that the essential 
feature was not a great reduction in the number of the corpuscles7 but a 
•quantitative change in the haimoglobin. The corpuscles themselves look pale. 

In 63 consecutive cases examined at my clinic by Thayer, the average num- 
hfix per cubic millimetre of the red blood-corpuscles was 4,096,544, or over 
80 .per. cent, whereas the percentage of haemoglobin for the total number a as 
42.3 per cent. The accompanying chart illustrates well these striking differ¬ 
ences. There may, however, be well-marked actual anaemia. The lowest blood- 
count in the series of cases referred to above was 1,932,000. There may lie 
all the physical characteristics and symptoms of a profound anaemia with the 
renumber of the blood-corpuscles nearly at the norqfi. standard. Thus in one 
instance the globular richness was over 85 per d%ii, with the htemoglobin 
about 35. No other form of anaemia presents this feature, at least with the 
same constancy and in the same degree. The importance of the reduction in j 
the haemoglobin depends upon the’'fact that it is the iron-containing elements 
of the blood with which in respiration the oxygen enters into combination. 
This marked diminution in the iron has also been determined by chemical 
analysis of the blood. The microscopical characteristics of the-blood are as 
follows: In severe cases the corpuscles may be extremely irregular in size and 
shape—poikilocytosis, which may occasionally be as marked as in some cases 
of pernicious anaemia. The; large forms of red blood-cells are not as com¬ 
mon, and the averagei-sizc is stated to be below normal. iThe color of the 
corpuscles is noticeably pale and the deficiency may be seen either in indi¬ 
vidual corpuscles or in the blood mixture prepared for counting, i Nucleated 
red corpuscles (normoblasts) are not very uncommon, and may vary greatly 
in numbers in the same case at different periods. ^The-loueocytes may show 
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a slight increase; the average in the 63 cases above referred to was 8,467 per 
cubic millimetre. "r 

(c) Gabteo-intestinai, Symptoms. —The appetite is capricious, and par 
. tienta often have a longing foj unusual articles, parti cularly arid* l n some 
' instances .^ eat.alLsorts of indigestible things, such as chalk or even earth. 
1 Superaeidity of the gastric juice is commonly associated with chlorosis. In 
19 out of 91 cases in Itiegel’s clinic this condition was found to exist. In 
the other two instances the acidity was normal or a trifle increased. : Distress 



after eating and even cardialgic attacks may be associated, with it. Con¬ 
stipation is a common symptom, and, as already mentioned. 1ms been regarded 
88 an ftnportant element in causing the dise ase. A majority of chlorotic girls 
whoHear corsets"havPgSsffbpfosis. and on inflation the stomach will be found 
vertically placed; sometimes the organ Js. very much dilated. The motor 
power-is usually well retained. Enteroptosis with palpable right kidney is 
not uncommon. 
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^ (d) Cieculatoby Symptoms. —Palpitation of the heart occurs on exer- 
tufc, and may be the most distressing symptom of which the patient com¬ 
plains. Percussion may show slight increase in the transverse dulness. A 
systolic, murmur is heard at the apex or at the base; more commonly at the 
latter, but in extreme c^s at both. A diastolic murmur is rarely heard. 
The systolic murmur is usually loudest in the second left intercostal space, 
where there is sometimes a distinct pulsation. The exact mode of production 
is still in dispute. B alfour holds that it is produced at the mitral orifice by 
relative insufficiency of the valves in the dilated condition of the ventricle. 
'On the right side of the neck over the jugular vein a continuous murmur 
may be heard, the bruit de diable, or humming-top murmur. 

The pulse is usually full and soft. Visible impulse is present in the veins 
of the neck, as noted by Lancisi. Pulsation in the peripheral veins is some^ 
times seen. Thrombosis in the veins may occur, most commdtty in the 
‘’femoral, but in other instances in the cerebral sinuses there may be multiple 
thrombi. In 86 cases the veins of the legs were affected in 48, the cerebral 
sinuses in 29 (Lichtenstem). The chief danger in thrombosis of the extremi¬ 
ties is pulmonary embolism, which occurred in 13 of 52 cases collected by 
* Welch. 

> As in all forms of essential anaemia, fever is not uncommon. Chlorotic 
patients suffer frequently from headache and neuralgia, which may be parox¬ 
ysmal. The hands and feet arc often cold.' Dcrmatographia is common. 
Hysterical manifestations are not infrequent. Menstrual disturbances are very 
common—amenorrhcea or dysmenorrhoea. With the improvement in the blood 
condition this function is usually restored. 

*■ Diagnosis, —The green sickness, as it is sometimes called, is in many in¬ 
stances recognized at a glance. The well-nourished condition of the girl, the 
peculiar complexion, which is most marked in brunettes, and the white or 
bluish sclerotics are very characteristic. A special danger exists in mistak¬ 
ing the apparent anaemia of the early stage Qf julmonary tuberculosis for 
chlorosis. Mistakes of this sort may often be avoided by the very simple 
test furnished by allowing a drop of blood to fall on a white towel or a piece 
of blotting paper—a deficiency in haemoglobin is readily appreciated. The 
, palpitation of the heart and shortness of breath frequently suggest heart-dis¬ 
ease, and the oedema of the feet and general pallor cause the cases to be mis¬ 
taken for Bright’s -disease. In the great majority of cases the characters of 
the blood readily separate chlorosis from other forms of anaemia. 


Idiopathic or Progressive Pernicious Ancemia. 

The disease was first clearly described by Addison, who called it ffio- 
pathio anrnmi a. Channing and Gusserow described the cases occurring post 
partum, bu t to Biermer we o we a revival of interest, in the subject. 

** Etiology.— The existence of a separate disease worthy oh' the term pro¬ 
gressive pernicious anaemia has been doubted, but there The very many 
cases in which, as Addison says, there exist none of the usual causes or 
concomitants of anaemia. Cliwiwtiy there are several different gro ups whic h 
present: the nharonteiM-n^.pregaBaauta nnrl pornifjpiis anaemia ailji are etiolo g- 
i eally differ ent.. Thus, a fatal anaemia may be due to the presence of para- 
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gltee, or may.follw haanorrhage, or be associated with chronic atrophy of the 
stomach; blit when we have excluded all these causes there remains a group 
which, in the words of Addison, is characterized by a "general ansemia 
vflCCniring without any discoverable cause whatever, cases in which there had 
no previous loss of blood, no exhausting diarrhoea, no chlorosis, no 
pjupura, no renal, splenic, miasmatic, glaudular, strumous, or malignant 
'disease.” 


William Hunter considers that the idiopathic anamiiu described by Addi¬ 
son and the propess ive pernicious aninnia of Biermer are different affections. 
That described^ Addison is a distinct disease, while that described by Bier- 
,mer'la“a frequently recurring group of symptoms met witli in very different 

f ditions of disease.”/ Hunter holds that there are two important factors 
the disease, (a) haemolysis and (b) a chronic septic infection often asso¬ 
ciated with a specific glossitis, and oral, gastric, and intestinal sepsis. 

Idiopathic ansemia is widely distributed. It is of frequent occurrence 
in the Swiss cantons, and it is common in the United States. Tt affects inid-^, 
dle-aged persons, but instances in children have been described. Of the 81 
eases in my hospital series 3(1 wore above fifty years of age; only 1 was unddlr 
twenty. Griffith mentions about 10 eases occurring under twelve yegrs of *■ 
age. The youngest patient I have seen was a hoy of ten. .Males are more t 
frequently affected than females. Of 550 cases collected by Col man, 323 were 
in men and 227 in women. Sinkler and Eshner record 3 cast's in one family, 
the father and two girls. 

With the following conditions'may be associated a profound ami’iniu not 
always to be distinguished clinically from Addison's idiopathic form: 

(a) Pregnancy and Parturition .—The symptoms may occur during png-* 
nancy, as in 19 of 29 cases of this group in Eiehhorst’s table. More com¬ 
monly, in my experience, the condition has been post partum. 

(b) Atrophy of the Stomach. —This condition, early recognized by Flint 
and Fenwick, may certainly cause a progressive pernicious nnamiia. By mod¬ 
ern methods it may now be possible to exclude this extreme gastric atrophy. 

(er) Parasites .—The most severe form may he due to the presence of para¬ 
sites, and the accounts of cases depending upon the ancliylostomu and the 
bothriocephalus describe a progressive and often pernicious ana'inin. 

After the exclusion' of these forms there remain a large proportion, which 
correspond to Addison’s description. The researches of Quincke and Ins stu- 
denf Peters showed that there was an enormous increase in the iron in the 
liver, and they suggested that the affection was probably due to increased 
haemolysis. This has been strongly supported by the extensive observations 
of Hunter, who has also shown that the urine excreted is dui ker in color and 
coqjping pathological urobilin. The, lamoa tint of the skin o r the actu al 
i anndirm ia ftffirihnicfl , nn thia view, to .an .overproduction. To explain the 
hsanolysis, it has been thought that in the condition of faulty gastro-intestinal 
digestion, whiebus so commonly associated with these cases, poisonous mate¬ 
rials jure developed, which when absorbed cause destruction of the corpuscles. 
Certainly the case for haemolysis is very strong, and is supported by the experi¬ 
mental work of Bunting, who has been able to produce in animals a condition 
the counterpart of pernicious ansemia in man. 

Stqekman suggests that repeated small capillary haemorrhages—chiefly ip* 
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t ernal—pl ay an important role in the causation otibi. disease, which also 
explains, he holds, the existence of a great excess of iron in the liver'. 

Oh the other hand, F. P. Henry, Stephen Mackenzie, Rindfleisch, and other 
authorities incline to the belief that the essence of the disease is in defective 
hsemogenesig— in consequence' of which the red blood-corpuscles are abnor- 
m ally vulnerable. 

A Morbid Anatomy.— ^The body is rarely emaciated. ^ lemon tint of the 
skin is present in a majority of the cases. -/The muscles often are intensely 
$ed i n color, like horse-flesh, while the fat is light yellow. ^ Haemorrhages are 
common on the skin and serous surfaces. /T he hear t, is usually larg e, flabby, 
and empty. In one instance I obtained only 2 drachms of blood from the 
right heart, and between 3 and 4 from the left. The. muscle substance of the 
heart is intensely fatty, and of a pale, light-yellow color. In no affection do 
we see more extreme fatty degeneration. The lungs show no special changes. 

' The stomach in many instances is normal, but in some cases of fatal anaemia 
the mucosa has been extensively atrophied. In the case described by Henry 
and myself the mucous membrane had a smooth, cuticular appearance, and 
there was complete atrophy of the secreting tubules. ■ The liver may be anlatgcd 
an d,- fatty . In most of my autopsies it was normal in size, but usually fatty. 

'■ The iron is in excess, a striking contrast to the condition in cases of secondary 
anaemia. It is deposited in the outer and middle zones of the lobules, and in 
two specimens, which I examined, seemed to have such a distribution that the 
bile capillaries were distinctly outlined. This, Hunter states, is a special and 
characteristic lesion, possibly peculiar to pernicious anaemia. 

The spleen shows no important changes. In one of Palmer Howard's 
Pases the organ weighed only 1 ounce and 5 drachms. Thfi.iron. pigment is 
usually in excess. The lymph-glands may bo of a deep red color. The amount 
of iron pigment is increased in the kidneys, chiefly in the convoluted tubules. 
/The bone-marrow is usually red, lymphoid in character, showing great num¬ 
bers of nucleated red corpuscles, especially the larger forms called by Ehrlich 
gigniltolilasts. Cases in which the bone-marrow shows no signs of activity 
have been described as aplastic anaemia. Lichtheim and others have found 
sclerosis in the posterior columns of the cord. 

Symptoms. —The patient may have been in previous good health, but in 
many cases there is a history of gastro-intestinal disturbance, mental shock, 
or worry. The description given by Addison presents the chief features of the 
disease in a masterly way. “It makes its approach in so slow and inaidipus 
a manner that the patient can hardly fix a date to the earliest feeling of that 
languor which is shortly to become so extreme. Th e countenance gets pa le, 
the whites of the eyes become peayly, the general-fr ame flab by rather than 
wasted, the pulse, perhaps large, but remarkably s oft and coynpressih ie. and 
occasionally with a slight jerk, especially under the slightest excitement. 
There is an i ncreasing indisposition to exertion, with an uncomfortable feeling 
of faintness or breathlessness" In attempting it; the heart is readily made t<> 
ppjpjtgta ■ the w hole surface of the bo dy presents a blanched, smooth, and 
waxy a ppearance; the lips, g ums, and tong ue seem bloodless, theSaKbiness 
of the solida increases, the appetite, fails, extreme languor and faintness super¬ 
vene, breathl essne ss and palpitations are produced by the most trifling exertion 
or emotion; some slig ht oede ma is probably perceived ahonl-ihajigkles; the 
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debility becomes extreme—the patient can no longer rise from bed; the mind 
occasionally wanders; he falls i a t e- a prostrate and half-torpid state, and at 
length expires; -nevertheless, to the very last, and after a sickness of several 
months’ duration, the bulkiness of the general frame and the amount of obes¬ 
ity often present a most striking contrast to the failure and exhaustion observ- 
ible in every other respect.” 

The Blood-—T he red corpuscles may fall to onc-iifth or less of the nor. 
nal number. The average count in my 81 (in 102 admissions) hospital cases 
vas 1,575,000 per cubic millimetre—that is, in 81 per cent of the cases under 
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2,000,000 and in 12 per cent under 1,000,000 cells—and the haunoglobm was 
about 30 per cent. The hremoglobin is relatively increased, so that the indi¬ 
vidual globular richness is plus, a condition exactly the opposite to that which 
occurs in chlorosis and the secondary anaraia, in which the corpuscular rich- 
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ness in coloring matter is minus. The relative increase in the hsemoglobin is 
probably associated with the average increase in the sue of the red blood-cor¬ 
puscles. Chart XVIII, page 727, illustrates these points. Microscopically the 
red blood-corpuscles present a great variation in size, and there can be seen 
large giant forms, megalocytes, which are often ovoid in form, measuring 
8,11, or even J5 in diameter—a.circumstance which Henry regards as indi¬ 
cating a reversion to a lower type. Laache thinks these pathognomonic, and 
they certainly form a constant feature. There are also small round cells, 
microcytes, from 2 to 6 p in diameter, and of a deep red color. The corpus- 
ceB show a remarkable irregularity in form; they are elongated and rodlike 
or pyriform; one end of a corpuscle may retain its shape while the other is 
narrow and extended. To this condition of irregularity Quincke gave the 
name poikilocytosis. 

Nucleated red blood-corpuscles are almost always present, as pointed out 
by Ehrlich. It may require a long search to find them. There are two types, 
normoblasts and megaloblasts, which Ehrlich regards as almost distinctive of 
this anaemia. There are frequently forms intermediate between these two 
groups which often have irregular nuclei. A relatively large number of 
megaloblasts usually indicates a grave outlook. Though these large forms arc 
lmost characteristic, occasionally forms closely similar to them may be found 
jin the graver secondary anaemias—e. g., hothriocepbalus anaemia, anchjlosto- 
' missis—and in leukaemia. Karyokinetic figures may be seen in these bodies. 
Bed corpuscles with fragmenting nuclei are common in pernicious anaemia. 
Blood crises were first described under this name by v. Noorden. He con¬ 
sidered the phenomenon one of active blood regeneration, causing the appear¬ 
ance in the peripheral blood of large numbers of nucleated reds, which remain 
for a few days* and are followed, by a.decided gain .in the .blood-count. This 
may bo true in secondary anaemias, but in pernicious araemia they are often 
part of the terminal picture with declining count of red corpuscles and leuco¬ 
cytes, and the presence of large numbers of nucleated reds which may continue 
even for nineteen weeks, as if the marrow were making convulsive but fruitless 
efforts to restore the blood. There were 20 crises in 13 of my 81 cases, and in 
5 they were terminal events. Three-fourths of these crises were megaloblastic 
in character, in the others the cells were chiefly normoblasts. In the highest 
crisis there were 14,388 normoblasts, 400 intermediates, and 138 megaloblasts 
per cubic millimetre. Bensancon and Labbd mention a crisis with 10,000 
normoblasts and 960 megaloblasts per cubic millimetre (the intermediates 
were probably counted with the latter). Only 5 of the 20 crises were followed 
by a real gain in the count of red cells, and these were of normoblastic type. 
Th* leucocytes are generally normal or diminished in number, even to 500 
per cubic millimetre; and a markdd relative increase in the small mononuclear 
forms—in one of my cases even 79 per cent, yet with absolute number normal 
—with a diminution in the polynuclear leucocytes, is often noted. Myelocytes 
are usually found, and in one of my cases were 8 per cent. Theilood-plates are 
either absent or very scanty. 

The cardio-vascvhr symptoms are important and are noted in the de¬ 
scription given above. Heemic murmurs are usually present. The larger 
ajteriea pulsate visibly and the throbbing in them may be distressing to the 
■'’patient. /The pulse is full and frequently suggests the water -hamme r heat of 
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aortic insufficiency. The capillary pulse is frequently to be 6een. The super¬ 
ficial, veins are often prominent, and I have seen well-marked pulsation in 
them. Hsemorrhagcs occurred, either in the skin or from the mucous sur¬ 
faces, in 12 cases of my series. Hetinal luemorrhages are common. There are 
rarely symptoms in the respiratory organs. 

Gastro-intestinal sympto ms.-sueh ns dyspepsia, nausea, and vomiting, may 
be present throughout the disease. l)inrrh<en is not infrequent. The urine is 
usually of a low specific gravity and sometimes pale, but in other instances if is 
of a deep sherry color, shown by Hunter and Mott to lie due to great excess 
of urobilin. Fever was present in three-fourths of my cases. 

The skin has most frequently a lemon-tint, sometimes positively ietermd; 
in a few cases there is pallor without any change in color, while in a third 
’ group the skin is pigmented, so that Addison’s disease is suspected. This 
occurs in a few instances in which arsenic has not been given; as a rule it 
■'■follows the administration of this drug. The pigmentation may bo patchy 
1 -rtnd associated with areas of leucoderma. The nervous symptoms are of great 
interest. Extensive changes may he present in the cord without any symp¬ 
toms during life. In a majority of the cases the numbness comes on in the 
legs and feet, less often in the hands, and in a few instances there is pain of 
great severity. Gradually the signs of postero-luteral sclerosis become well 
marked. In a third group, described by Hisicn Russell, Batten, and Collier, 
-the nervous symptoms—indicating a postero-lateral sclerosis—come lir-l and 
the amemia follows; but the cases have not always the features of the progres¬ 
sive pernicious disease. 

Diagnosis. —The disease is not often recognized by the general practi¬ 
tioner. The lemon-yellow tint of the skin lends to the diagnosis of jaundicei 
the pigmentation suggests Addison’s disease; the anamiia. puffy facp, swollen 
ankles, and albumin in the urine, Bright’s disease ; the shortness of*bronth and 
palpitation, heart-disease; the pallor and gastric symptoms, cancer of the 
stomach. The retention of fat, the insidious onset, the absence of signs of local 
disease, and the blood features already discussed are the most important diag¬ 
nostic points. From cancer of the stomach it is distinguished by (1) the 
absence of wasting; (2) the high-color index of the blood and the lower cor¬ 
puscular count, reaching frequently below one million per cubic millimetre; 
(3) the absence of the fairly characteristic reactions of the stomach contents; 
and (4) the marked improvement in the first attacks with rest, fresh air, 
diet, and arsenic. 

Prognosis. —In the true Addisonian, cases the ultima te outloo^jsJjad; of 
late years the proportion of cases of temporary recovery has increased. Of the 
Si cases from my wards, death occurred in 27 while under observation. C omits 
taken in 18 of the fatal cases on the day of death were all lielow 7 00.Q0Q red 
cells-percmif . The average duration of these was one year. One patient recov¬ 
ered completely. He was admitted in 1890 with a history of one year, wa» dis¬ 
charged well/ and returned in 1896 with cancer of the stomach. One patient 
is in good health six years and another four years after the onset. In Pve- 
Smith’s article in the Guy’s Hospital Reports he mentions 20 cases of recovery. 
Column in a recent article, states that one of these cases treated with arsenic 
in 1880 was alive and well in March, 1900. The history is usually not one .of 
progressive advance but of alternate periods of gain and loss. In my senes 
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a red count below one million has been a bad omen. The presence of many 
megaloblasts is unfavorable. They were relatively eleven times more numerous 
in the fatal cases, of my series than in those that recovered. That a large rela¬ 
tive percentage of small mononuclears was of bad import is not supported by 
my cases. Those that recovered had a slightly higher average percentage than 
the fatal cases,, The "blood crises are usually of ill omen. Patients who do 
not take arsenic well usually do badly. Gastro-intestinal disturbances arc 
serious. There are remarkable acute case*. which may prove fStlT within ten 
days* .as in a patient I saw with Finley, of Montreal. 

Treatment of Anaemia. — Secondary An.emta.— yT hc traumatic ease s do 
best, and with plenty of good food aftd fresh air the blood is readily restored. 
The extraordinary rapidity with which the normal percentage of red blood- 
corpuscles is reached without any medication'whatever is an important lesson. 
T tye. cause o f the hannorrhage should be'sought and the necessary indica¬ 
tions met. The large group depending on the drain on )h e-a.ll» un jpmjp mate¬ 
rials of the blood, as in Bright’s disease, suppuration, and fever, is difficult to 
treat'-successfully, and so long as the cause keeps up it is impossible to restore 
the normal blood condition.^ The anaemia of inanition requires plenty of 
nourishing food. When dependent on organic changes in the gastro-intestinal 
mUcosa not much can be expected from either food or medicine. In the toxic 
cases due to mercury and lead, the poison must be eliminated and a nutritious 
diet given with full doses of iron. In a great majority of these cases there is 
deficient blood formation, and the indications are briefly three: plenty of 
food, an open-air life, and iron. As a rule it makes but little difference what 
form of the drag is administered. 

• Chlorosis.— The treatment of chlorosis affords one of the most brilliant 
instances—of which we have but three or four—of the specific action of a rem¬ 
edy. Apart from the action of quinine in malarial fever, and of mercury and 
iodide of potassium in syphilis, there is no other drag the beneficial effects of 
which we can trace with the accuracy of a scientific experiment. It is a minor 
matter liow the iron cures chlorosis. Ia_a..week we give to a case .as much iron 
as is contained in the entire blood, as even in the worst case of chlorosis there 
is rarely a deficit of more than 2 grammes of this metal. Iron is present in 
the faeces of chlorotic patients before they are placed upon any treatment, 
so that the disease does not result from any deficiency of available iron in the 
food. Bunge believes that it is the sulphur which interferes with the digestion 
and assimilation of this natural iron. The sulphides are produced in the 
process of fermentatioq and decomposition in the faeces, and interfere with 
the assimilation of the normal iron contained in the food. By the adminis¬ 
tration of an inorganic preparation of iron, with which these sulphides unite; 
the natural organic combinations in the food are spared. 

In studying charts of chlorosis, it is seen that there is an increase in the 
red blood-corpuscles under the influence of the iron, and in some instances 
the globular richness rises above normal. The increase in the haemoglobin is 
slower and the maximum percentage may not be reached for a long time. 1 
have for years in the treatment of chlorosis used with the greatest success 
Blaud’s pills, made and given according to the formula in Niemsyr’s text-book, 
i which each pill contains 2 grains of the sulphate of iron. During f the first 
■eek one pill is given three times a day; in the second week, two pills; in 
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the third week, three pills, three times a day. This dose should be continued 
for four or fl ye weeks at least-before reduction. An importanTfeaturTin the 
treatment is to persist in the use of the iron for at least three months, and, if 
necessary, subsequently to resume it in smaller closes, ns recurrences arc so 
common. The diet should consist of good, easily digested food. Special care 
should be directed to the bowels, and if constipation is present .a saline purge 
should be given each morning. Such stress did Sir Andrew Clark lav on the 
importance of constipation in chlorosis, that he stated that if limited to the 
choice of one drug in the treatment of the disease lie would choose a purga¬ 
tive. In many instances the dyspeptic symptoms limy lie relieved by alkalies. 
Dilute hydrochloric acid, manganese', phospliorus. and oxygen have been recom¬ 
mended. Best in lied is important m severe eases. 

■ Treatment op Pernicious An,kmia.— There are five essentials: first, a 
diagnosis; secondly, rest m bed for weeks nr e\en months, if jxissihle (thirdly) 
in the open air; fourthly, all the goocf food .the patient can take; the outlook 
t depends on the stomach; fifthly, arsenic; Fowler's solution in increasing doses, 
beginning with tq iii or v three times a day, and increasing iq i each week until 
the patient takes rq xv or xx three times a day. Other forms of arsenic may be 
tried, as the sodium cacodylate or (lie ato.wl hypodermically. Accessories are 
oil inunctions; bone-marrow, which lias the merit of a reeonimendation by 
Galen; in some cases iron seems to do good. Care should be taken of the 
mouth and teeth. After recovery the patient should be told to watch the 
earliest indications of return of the 1 rouble and at once resume the arsenic. 

n. LEUKAEMIA. 

Definition. —An affection characterized by persistent increase in the white 
blood-corpuscles, associated with changes, either alone or together, in the 
spleen, lymphatic glands, or hone-marrow. 

The disease was described almost simultaneously by Vjrchow and by Ben¬ 
nett. who gave to it the name loucocythamna. It. is ordinarily seen in two 
main types, though combinations and variations may occur: 

(1) Spleno-medullary leuktemia, fn which the changes are especially 
localized in the spleen and the bone-marrow, while the blood shows a great 
increase in elements which are derived especially from the hitter 1 issue, a con- 
'dirion which Muller has termed “ myelmmiu.” filial t ab prefers to call this 
type of the disease^"myelogenous leukmmia,” believing the part played by 
the spleen in the process to he purely passive. 

(2) Lymphatic leukasmia, in which the changes arc chiefly localized in 
tlie lymphatic apparatus, the blood showing an especial increase m those ele¬ 
ments derived from the lymph-glands. 

Etiology. —We know nothing of the conditions under which the disease 
arises. It is not uncommon in America. There have been 37 eases in my x 
wards in fifteen years, of which 24 were of the spleno-myeiogenous and 13 < 
of the lymphatic type. There were 21 males and lfi females. Four were 
colored. There were 24 below the age of forty years. The disease is most 
.common in the middle period of life. The youngest of my pat.ients was a ^ 
child of eight months, and cases are on record of the disease as early as the J, 
•eighth or tenth week. It may occur as late as the seventieth year. Males 
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are more prone to the affection than females. Birch-Hirschfeld states that 
of 200 cases collected from the literature, 135 were males and 65 females. 

A tendency to haemorrhage has been noted in many cases, and some of the 
patients have suffered repeatedly from nose-bleeding. In women the disease 
is most common at the climacteric. There are instances in which it has 
occurred during pregnancy. The case described by J. Chalmers Cameron, of 
Montreal, is in this respect remarkable, as the patient passed through three 
pregnancies, bearing on each occasion non-leuksemic children. The case is 
interesting, too, as showing the hereditary character of the affection, as the 
grandmother and mother, as well as a brother, suffered from symptoms 
strongly suggestive of leuksemia. One of the patient’s children had leukaemia 
before the mother showed any signs, and a second died of the disease. This 
patient gradually recovered from the third confinement, and the red blood- 
corpuscles had risen to 4,000,000 per cubic millimetre, and the ratio of white 
to red was 1 to 200. Sanger has reported a case in which a healthy mother 
bore a leukeemic child. 

Malaria is believed by some to be an etiological factor. Of 150 cases 
analyzed by Gowers, there was a history of malaria in 30; of my hospital cases 
comparatively few gave a history of it. The disease has followed injury or 
a blow. The lower animals are subject to the affection, and cases have been 
"’escriba# in horses, dogs, oxen, cats, swine, and mice. 

Morbid Anatomy.—The wasting may be extreme, and dropsy is sometimes 
resent. There is in many cases a remarkable condition of polyeemia; the 
eart and veins arc distended with large blood-clots. In Case XI of my 
cries the weight of blood in the heart chambers alone was 620 granimo. 
’here may be remarkable distention of the portal, cerebral, pulmonary, and 
ubcutancous veins. The blood is usually clotted, and the enormous increa>e 
U the leucocytes gives a pus-like appearance to the coagula, so that it has 
lappened more than once, as in Virchow’s memorable case, that on opening 
n£_nght-aaricle..tbe .observer at first thought he had cut into an abscess. The 
iqagula have a peculiar greenish color, somewhat like the fat of a turtle. Some- 
imes this is so intense as--to- suggest the color of chloroma, described later. 
The alkalinity of the blood is diminished. j_The fibrin is increased. The 
iharacter of the corpuscles will be described under the symptoms.' 4 Charcot's 
xitahedral crystals may separate from the blood after death. ’The specific 
gravity of the blood is somewhat lowered. There may be pericardial ecchy- 
moses. 

^ tu-the-apleno-medullary form thelspleen is greatly enlarged. ^-Strong adhe¬ 
sions may unite it to the abdominal wall, the diaphragm, or the stomach. 
The capsule may be thickened; the (vessels at the hilus are enlarged. The 
Weight may range from 2 to 18 pounds. ^The organ is in a condition of chronic 
hyperplasia . «It cuts, with resistance, has a uniformly reddish-brown color, 
and the Malpighian bodies arc invisible. Grayish-white, circumscribed 
lymphoid .tuauHS..may occur, throughout,the organ, contrasting strongly with 
the reddish-brown matrix. In the early stage the swollen spleen pulp is softer, 
ttfid it is stated that rupture has occurred from the intense hypersemia. 
jsvffihere is an extraordinarjjihyperplasialof the red marrow. Instea^rof a fatty 
tuaupSha-mednlk of thedong bones, may resemble the consistent matter which 
jfcorma tiie core rff an abscess, or it may be dark brown in color. There may be 
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hemorrhagic infarctions. There may be much expansion of the shell of 
bone, and localized swellings which are tender and may even yield to firm 
pressure. Histologically, there are found in the medulla Alarge numbers of 
nucleated wd^eorpuacles in all stages of development,^numerous cells with 
eosinophilic g ranules, both small polynuclear forms and large almost giant 
mononuclear elements.' There are also many large cells with single large 
nuclei and neutrophilic granules—the collides,. muhdlairctt of Comil—the 
myelocytes which are found in the blood. Great numbers of polynuclear leu¬ 
cocytes are also present, as well as a certain number of small mononuclear ele¬ 
ments. 

f In the lymphatic forms of the disease there is at general lymphatic en¬ 
largement, which is usually associated with ascertain amount of enlargement i 
of the spleen. In the casesbof lymphatic loukiemia the cervical, axillary, 
mesenteric, and inguinal groups may be much enlarged, but the glands aro k 
usually soft, isolated, and movable. They may vary considerably in size during 
the course of the disease. In acute cases the tonsils and (he lymph follicles 
of the tongue, pharynx, and mouth may be enlarged. 

In some instances there are leukivmic enlargements in the solitary and > 
agminated glands of Peyer. In a ease of Will cocks’ there were growths on 
the surface of the stomach and gastro-splenic omentum. The thymus is rarely 
involved, though it has been enlarged in Mime of the acute eases. Tift hone-, 
marrow in these cases may be replaced by a lymphoid tissue. Nucleated red 
corpuscles and the normal granular marrow elements may be greatly reduced 
in number. 

The liver may he enlarged, and in a ease described by Welch it weighed 
over 13 pounds. The enlargement is usually due to a diffuse lcukscmic infiltra-* 
tion. The columns of liver cells are widely separated by leucocytes, which are 
partly within and partly outside the lobular capillaries. There may be definite 
leuknemic growths. 

There are rarely changes of importance in the lungs. The kidneys are 
often enlarged and pale, the capillaries may he distended with leucocytes, and 
leukemic tumors may occur. The skin may be involved, as in a ease described ^ 
by Kaposi. 

Leuksemic tumors in the organs are not common. Tn 159 cases collected 
by Gowers there were only 13 instances of leukemic nodules in the liver and 
10 in the kidneys. These new growths probably develop from leucocytes which 
leave the’capillaries. Bizzozero lias shown that the cells which compose them 
are in active fission. 

Symptom*.—+The onset is insidious, and, as a rule, the patient seeks advice 
for ^progressive enlargement of the abdomen and shortness of breath, or for 
thet^enlarged glands or the pallor, palpitation, and othey symptoms of ane¬ 
mia.‘Bleeding at the nose is common, Gastro-intestinal symptoms may precede 
the onset. Occasionally the first symptoms are of a very serious nature. In 
one of the cases of my series the hoy played lacrosse two days before the onget 
of the final) haematemesis; and in another case a girl, who had, it was sup¬ 
posed, only a slight chlorosis, died of fatal hemorrhage from the stomach 
before any suspicion had been aroused as to the true condition. 

Anemia is not a necessary accompaniment of all stages of the disease; the 
subjects may look very healthy and well. 
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As has been stated, the disease is most commonly seen in two main types, 
though combinations may occur. 

(1) Spleno-medullaby Leujlsmia. —This is much the commonest type 
of the disease. r Thejjradual increase in the volume of the spleen is the most 
prominent symptom in a majority of the cases. 2 Pain and tenderness are -com- 
mon, though the progressive enlargement may be painless. 1 A creaking fremi¬ 
tus may be felt on palpation. The enlarged OTgan extends downward to the 
right, and may be felt just at the costal edge, or when large it may extend as 
far over as the navel. In many cases it occupies fully one-half of the abdo¬ 
men, reaching to the pubes below and extending beyond the middle line. As 
a rule, the edge, in some the notch or notches, can be felt distinctly. Its size 
varies greatly from time to time. It may J»e perceptibly larger after meals. 
A htemorrhage or free diarrhoea may reduce the size. The pressure of the 
enlarged organ may cause distress after eating; in one case it caused fatal 
obstruction of the bowels. .A murmur may sometimes be heard over the spleen, 
and Qerhardt has described a pulsation in it. 

The pulse is usually rapid, soft, compressible, but often full in volume. 
There are rarely any cardiac symptoms. The apex beat may be lifted an inter¬ 
space by the enlarged spleen. , Toward the close oedema may occur in ths 
feet or general anasarca. Haemorrhage is common. There may be mos 
extensive purpura, or htemorrhagfo exudate into pleura or peritonaeum. Epis 
taxis is the most frequent form. Haemoptysis and haematuria are rare. 
Bleeding from the gums may be present. Hoematemesis proved fatal in two 
of my cases, and in a third a large cerebral haemorrhage rapidly killed. The 
leukaemic retinitis is a part of the haemorrhagic manifestations. J. Hughes 
-Bennett’s first leukamiic patient died suddenly, without obvious cause. 

if Local gangrene may develop, wifti signs of intense infection and high fever. 
There are very few pulmonary symptoms. The shortness of breath is due. 
as a rule, to the amends. Toward the end there may be oedema of the lung", 
or pneumonia may carry off the patient. The gastro-intestinal symptoms are 
rarely absent. Nausea and vomiting are early features in some cases. Diar¬ 
rhoea may be very troublesome, even fatal. I ntestinal h amorrhage igjiot 
common. There may be a dysenteric process in The coloiir 'Janfidice-Ulffily 
i w.nra, though in one case of my series there were recurrent attacks. Ascites 
may be a prominent symptom, probably duo to the presence of the splenic 
tumor. A leukaemic peritonitis also may be present, due to new growths in 
the membranes. 

Thajmrvous system is not often involved. Facial paralysis has been noted. 
Headache, dizziness, and fainting spells are due to anaemia. The patients are 
usually tranquil. Coma may follow cerebral haemorrhage. 

The special senses are often affected. There is a peculiar retinitis, due 
chiefly toJbe extravasation of blood, but there may be aggregations of leuco¬ 
cytes, forming small leukaemic growths. Optic neuritis is rare. Deafness lias 
frequently been observed; it may appear early and possibly is due to haemor¬ 
rhage. Features suggestive of tMAntere’s disease may come on quite suddenly, 
due to leukaemic infiltration or haemorrhage into the semi-circular canal. 

f The urine presents no constant changes. The uric add excreted is always 
in excess. 

Priapism i& « curious symptom which has been present in a large num 
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ber of cases. It may, as in one of our cases, be the first symptom. In one 
of my cases it persisted for seven weeks. The cause is not known. 

Fever was present in two-thirds of my scries. Periods of pyrexia may 
alternate with prolonged intervals of freedom. The temperature may range 
from 102° to 103°. 



Blood .—In all forms of the disease the diagnosis must be made by the 
lamination of the blood, as it alone offers distinctive features. 

The most striking change in the more common form, the spleno-myelog- 
eaous, is the increase in the colorless corpuscles. The average in one of 
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series was 298,700 per cubic millimetre, and the average ratio to the red cells 
was 1 to 10. The proportion may be 1 to 6, or may even reach 1 to 1 . There 
are instances on record in which the number of leucocytes has exceeded that 
of the red corpuscles. The leucocytes may vary greatly within short intervals. 

The small mononuclear forms are little if at all increased; Relatively they 
are greatly diminished. -The eosinophiles are present in normal or increased 
relative proportion, so that there is a great total increase, and their presence 
is a striking feature in the stained blood-slide. The polynuclear neutrophiles 
may be in normal proportion; more frequently they are relatively diminished, 
and in the later stages they may form but a small proportion of the colorless 
elements. Marked differences in size between individual polynuclear leucocytes 
may be noted; the same is true of the eosinophiles. The most characteristic 
features of the blood in this form of leukaemia is the presence of cells which 
do not occur in normal blood. &They appear to be derived from the marrow, 
and are called by Ehrlich myelocytes. They arc luge mononuclear, neutro¬ 
philic cells, which may vary much in size. They comprise about 30 per cent 
of the colorless cellsfT Nicked nuclei are common, Muller has recently found 
many large mononuclear elements with karyokinetic figures in leukaemic blood 
and in the marrow. These probably correspond to the myelocytes of Ehrlich 
as well as to tho “ cellules m &lullaircs ” of Comil, .^Polynuclear cells with 
coarse ba sophilic gn’iT l1 ’ 1 ‘ 1 °i “ Mastz^l jnn.” are always present in this form of 
leukaemia in considerable numbers. The granules do not stain in Ehrlich's 
triacid mixture, and the cells may be recognized as polynuclear non-granular 
elements. These cells, which form only about 0.28 per cent of the leucocytes 
of normal blood, may be even more numerous than the eosinophiles. 

^Nucleated red blood-corpuscles are present in considerable numbers. 
These are usually “ normoblastsMbut cells with larger paler nuclei, some 
showing evidences of mitosis, may he seen, i' Red cells with fragmented nuclei 
are common, while true megaloblasts may be found. The average number of 
red cells in one of my series was 2,850,000 per cubic millimetre. In no case 
was the count below two million. The average haemoglobin was 42 per cent. 
The blood chart on page 735 is from a case of leukaemia with an enor¬ 
mously enlarged spleen. Among other points about leukaemic blood may be 
mentioned the feebleness of the amoeboid movement, as noted by Cavafy, 
which may be accounted for by the large number of mononuclear elements 
present, as the polynuclear alone are stated to possess this power. The blood- 
plates exist in variable numbers; they may be remarkably abundant. The 
fibrin network between the corpuscles is usually thick and dense. In blood 
slides which are kept for a short time, Charcot’s octahedral crystals separate, 
and in the blood of leukaemia the haemoglobin shows a remarkable tendency to 
crystallize. 

2. Lymphatic Leukaemia. —This form of leukaemia is pare. There were 
■}3^put of 37 in my hospital series, of which 5 were acute. The superficial 
jlfcnds are usually most involved, but even when affected it is rare tb see such 
arge bunches aa in Hodgkin’s disease. External lymph tumors are rare. Lym¬ 
phatic leukaemia is often more rapid and fatal in its course, though chronic 
cases may occur. It is more common in young subjects. 

The histological characters of the blood in lymphatic leukaemia differ 
materially from those in the spleno-medullary form. The increase in the 
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colorless dements is never so great as m the preceding form; a proportion of 
1 to 10 would be extreme. The number of both white and red cells allowed 
great variations in my series. Thi*inerease takes place solely in the lympho¬ 
cytes, all other forms of leucocytes being present in greatly diminished rela¬ 
tive proportion. In one of my eases over !)!> per rent of all the leucocytes 
were lymphocytes. In some cases, as Cabot has pointed out* this increase 
takes place largely in the smaller forms, while in others the large lympho- 
cytes—cells nearly as large as polynuclear leucocytes—predominate. Eosino- 
philes and nucleated red corpuscles are rare. Myelocytes are not present. 

Combined forms of leukemia are not common. 

Leukanwmid. —This term was used by Ijouk 1 to doscrilie a condition which 
showed features both of leukiemia and soxeru anamiia. Some of the eases of 
acute leukiemia come under this head, hut it must be regarded rather as a clin¬ 
ical term than a pathological condition. The symptoms are often suggestive of 
an acute infection. The onset may he sudden, and is frequently with severe 
tonsillitis, so that the throat condition is the most striking feature. The promi¬ 
nent symptoms are fever, weakness, hiemorrliages, extreme pallor, and a rapid 
downward course. General glandular enlargement is frequently, although not 
constantly present. The liver and spleen are usually enlarged. The duration 
varies from a few days to three months. The rapid fall in the bannoglobin 
and in the number of red cells is striking. In half the reported cases the 
red eount urns below 1,500,000 per cniin. With this there is a high color 
index. The acute forms are usually of the lymphocytic type, all hough a few 
cases of acute myelogenous leukiemia have been reported. In the former the 
predominating lymphocyte is usually (lie large form, although in a few acute 
eases with hiemorrliages the small lymphocytes have been the more numerous. • 

Diagnosis.—The recognition of leukie n# can he determined only by micro¬ 
scopical examination of the blood. The 'clinical features may he identical 
with those of ordinary splenic anamiia, or of Hodgkins disease. An inter¬ 
esting question arises whether real increase in the leucocytes is the only cri¬ 
terion of the existence of the disease. Thus, for instance, in the case whose 
chart is given on page 755. the patient came under observation in September, 
1890, with 8,000,000 red blood-corpuscles per cubic millimetre, 30 per cent 
of hremoglobin, and 500,000 white blood-corpuscles per cubic millimetre—a 
proportion of 1 to 4. As shown by the chart, throughout Septemlier, Octo¬ 
ber, November, and December, Ibis ratio was maintained. Earlv in January, 
under treatment with arsenic, the white corpuscles began to decrease, and 
gradually, as shown in the chart, the normal ratio was reached. At this time 
could it be said that the case was one of leukiemia without increase in the 
number of leucocytes? The blood examination showed that nucleated rod cor¬ 
puscles in large numbers as well as myelocytes, elements which are but rarely 
found in normal blood, were still present in numbers sufficient to suggest, if 
the patient had come under observation for the first time, that leukemia might 
occur. In another of our cases the blood became normal and the spleen 
tumor disappeared twice in one year (McCrae). Altogether I ave seen our 
cases in which the leucocyte eount became normal, in three the splenic enlarge- 

with other Diseases.— Tuberculo sis, of which Dock has col¬ 
lected 87 cases, occurs occasionally without any special influence on the course. 
’ * 48 
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Intel-current injections are not uncommon—influenza, typhoid fever, sepsis— 
often with remarkable influence, particularly on the leucocytes. In Dock’s ca«e 
within a couple of weeks after an attack of influenza they fell from 367,070 
to 7,500 per cmm. Various other conditions influence the disease, and the 
excess of leucocytes has disappeared after the use of arsenic, quinine, tuber¬ 
culin, nuclein, and the X-rays. 

Prognosis. —Recovery occasionally occurs. A great .majority of the ca.-es 
prove fatal within two or three years. Unfavorable signs are a tendency to 
haemorrhage, persistent diarrhoea, early dropsy, and high fever. Remarkable 
variations are displayed in the course, and a transient improvement may take 
place for weeks or even months. Th e pnm lymphafin form seems to be of 
particular malignancy, s ome cases proving fatal in from three to eight weeks. 
In one' of rftjt‘cases the leukemia Tasted between eleven and twelve years. The’ 
diagnosis was made by the late W. H. Draper, and when I saw the patient, 
ten years after the onset, the cervical, axillary, and inguinal glands were greatly 
enlarged; the leucocytes were 242,000 per cubic millimetre, above 90 per cent 
of them being lymphocytes. The longest course of my hospital series of the 
lymphatic type was three years, and of the spleno-myelogenous about the 
same duration. 

Treatment. —Fresh air, good diet, and abstention from mental worry and 
care, are the important general indications. The indicaiio morbi can not lie 
met. There arc certain remedies which have an influence upon the disease. 
Of these, arsenic, given in large doses, is the best. I have repeatedly seen 
improvement under its use. On the other hand, there are curious remissions 
in the disease, as mentioned above, which render therapeutical deductions very 
fallacious. 

Quinine may be given in cas$s with a malarial history. Iron may lie 
of value in some cases, as may also inhalations of oxygen. Treatment with 
the X-rays should be tried. Some observers have reported very good results. 
Personally, I have not seen any very striking improvement. 

Excision of the leukannic spleen has been performed 43 times, with 5 
recoveries (J. C. Warren). 

Chloroma is a rare form of leukaemia in, which there is a tumor-like hyper¬ 
plasia of the bone-marrow with growths of a greenish color (“ croon cancer ") 
in the bones, particularly of the head and orbit, and in the organs/ TEere is 
anaemia and marked leukaemia. Dock has collected 22 cases reported Miiee 
1893. The chief symptoms arc progressive weakness, pallor, exophthalmos 
with the tumor formations. Sometimes there are skin eruptions, in Bram- 
well’s case of a greenish color. The cause of the remarkable color is unknown. 


m. HODGKIN’S DISEASE. 

Definition. —An affection characterized by progressive enlargement of the 
lymphatic glands (beginning usually on one side of the neck) and spleen, with 
the formation in the liver, spleen, lungs, and other organs of nodular growth-, 
associated with a secondary amemia, without leukaemia. 

Hodgkin, in 1832, recorded a series of cases of enlargement of the lym¬ 
phatic glands and spleen. As with Addison’s disease, to Wilks we owe a 
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dear conception of the affection with which he associated Ihe name of the 
distinguished morbid anatomist of Guv's Hospital.* 

Clinically the cases resemble certain form.- of leukamiin. lympho-sareoma. 
and lymphatic tuberculosis; some reconi writers eVon deny the existence of 
a separate malady, Hodgkin's disease. 

Many names bate been given to the condition—ainnmia lymphaticii 
(Wilks), adenic (Trousseau), p»eudo-leiik;eima (Colinlicun), and genera I i/cd 
lymphadenoma. 

The names malignant lymphoma (Billroth) and lympho-sareoma lm\c 
also been given to a form of progressive enlargement of the Ivinph-gluuds, 
but they should be restricted to primary sarcoma ol’ these structures, a very 
different affection anatomically, though clinically it may resemble Hodgkin’s 
disease. 

Etiology. —A majority of the cases occur in young persons. Of 1:1 cases 
collected by Mitchell Clark, 37 were jn males. Ten occurred below ten years 
of age and 33 below the fortieth year. Heredity, sy plnlis, and tuberculosis are" 
doubtful factors. Local irritation about Hie throat and mouth—regions drain¬ 
ing into the cervical glands—often precedes the onset of (tie swelling (Trous¬ 
seau). The true nature of the disease is unknown. Cert a in features suggest 
that it may be an actitc infrrHon—tbr rapidly fatal course of some cases, the 
frequency with which the disease starts in the cervical glands, and the not. 
infrequent preliminary involvement of the tonsils, the gradual extension from 
one gland-group to another, and the recurring exacerbations of finer. A pos¬ 
sible instance of direct infection is quoted by Murray in Alllmll's system. 
The results of bacteriological study are as yet uncertain. 

Relation to Malignant Disease.— Much confusion lias conic from the* 
use of the terms lympho-sarcoimi and malignant lymphoma to designate eases 
of Hodgkin’s disease. The two conditions are quite different. WeJamw of 
no malignant growth the metastases of which occur in one form of tissue only. 
Sarcoma invades the capsule of the gland and the adjacent textures, and 
does not limit its extension from one gland-group to another. Histologically 
there are radical differences between lympho-sareoma and Hodgkin’s disease. 

Relation to IYbekculoms. —Of late the view lias been advanced that 
Hodgkin’s disease is only a peculiar form of lymphatic tuberculosis, a view 
supported by Sternberg, Crowder, Musser, Sailer, and others. There is an 
acute, tuberculous adenitis and a chronic,form (sec p. 301!). either of which 
may closely resemble Hodgkin’s disease. The statement of the relationship is 
based upon (1) the presence of tubercle bacilli in the gland' in a certain 
number of eases of Hodgkin's disease, and (2) the successful inoculation of 
animals, even wdien the glands did not show tubercle bacilli microscopically. 
Opposed to this are the facts that (1) in a large majority of all case- bacilli 
are not present in the glands, and the inoculation experiment' are negative 
HVestphal); (2) the histological changes in the glands in Hodgkin s ili-ea-e 
are specific and distinctive (Reed): (3) the tuberculin test in typical cases 
of the disease is negative (Reed): and (4) the tuliereulosis when present is 
m many cases, at least, a terminal infection. 

* Students have now easy access to the original account (which api*>ared in the Trans¬ 
ition* of the Royal Med. and Chirur. Society, 1882), in the New Sydenham Society Memoir*, 
1602. xi 
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Morbid Anatomy. —The superficial lymph-glands are found most exten¬ 
sively involved, and from the cervical groups they form continuous chains unit¬ 
ing the mediastinal and axillary glands. The masses may pass beneath the pec¬ 
toral muscles and even beneath the scapula;. Of the internal glands, those 
of the thorax are most often affected, and the tracheal and bronchial groups 
may form large masses. The trachea and the aorta with its branches may be 
completely surrounded; the veins may be compressed, rarely the aorta itself. 
The masses perforate-the- sternum and invade the lung deeply. The retro¬ 
peritoneal glands may form a continuous chain from the diaphragm to the 
inguinal canals. They may camprcas the 1 ' metei s, the lumbar-and sacral 
newes r mulr-the-iliac-veinB. They may a dhere to the broad ligament and the 
utems-and-simulate fibroids. At an earlj. stage the glands are soft and elastic; 
later they may become firm and hard. > Fusion of contiguous glands does not 
often occur, and they tend to remain discrete, even after attaining a large size. 
The capsule is not infiltrated, nor are adjacent tissues invaded. On section the 
gland presents a grayish-white semi-translu'Cent appearance, broken by inter¬ 
secting strands of fibrous tissue; there is no-caseation or necrosis unless a 
secondary infection has occurred. 

The spleen is enlarged in per cent of the cases; in young children the 
enlargement may be great, but; iaa-organ rarely reaches the size of the spleen 
in ordinary leukaemia. In mp?e than half of the cases lymphoid growths are 
present. . , 

The marrow of the l^naJwnes may be converted into a rich lymphoid 
tissue. The lymphatic stnMpres of the tonsillar ring and of the intestines 
may show' marked hyperplafia. The liver is often enlarged, and may present 
-scattered nodular tumors, which may also occur in the kidneys. 

Histology. —The study of D. M. Reed,* from the laboratory of my col¬ 
league, Dr. Welch, suggests that there is a specific histological picture in 
Hodgkin’s disease characterized by (1) proliferation of the endothelial and 
reticular cells; (2) the formation of lymphoid cells (uniform in size and 
shape) from the mother cells of the lymph-nodes and from the endothelial 
cells of the reticulum; (3) characteristic giant cells, formed from proliferating 
endothelial cells, which differ from the giant cells of tuberculosis; (4) groat 
proliferation of the connective-tissue stroma leading to fibrosis; and, lastly, 
eosinophile cells, which form a marked feature in a large proportion of the 
cases. The metastatic nobbles present the same structure as the glandular 
growths. * 

When tuberculosis occurs as a secondary infection the two processes may 
be readily differentiated in sections of the glands. 

Symptoms.—f Enlargement of the glands on one side of the neck is usu¬ 
ally the first symptom. It is rare that other superficial groups or the deeper 
glands are first attacked, j, A chronic tonsillitis may precede the onset. 
Months, or even several years, may elapse before the glands on the other side 
of the neck or in the axilla are involved. Usually there is a progressive 
growth, until quite large groups are formed, is^yhich, however, the individual 
glands may be felt,->There_is not/)ften any pam.^Thainguinal glands may 
I flvwi frq pivnlved and grow rapidly, hut in many cases they do not reach the 


•Johns Hopkins Hospital Reports, voL x, 1902. , 
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sire of the cervical groups-iTtaing what may be called the first stage of the 
disease the patient’s general, condition is good. It may be many mouths before 
the internal lymph-glands become involved, and they may no\er enlarge suffi¬ 
ciently to cause symptoms. The spleen enlarges in a majority of eases. In 
rare instances the lymphoid tumors may be felt on the surface of the enlarged 
liver and spleen. . 

AaJhe„disease advances the symptoms f all i nto twy groups— those due 
to pressure of the enlarged glands, and the progressive cachexia. I The axillary 
groups may cause swelling and pain in the hands and arms. , The inguinal 
glands may press on the nerves and cause great pain, with aiuilling of the feet, 
involvement of the mediastinal glands is indicated hv paroxysmal cough, 
attacks of pain, dyspnoea, and sometimes most intense cyanosis of the upjier 
part of the body. Pleural effusion, disturbed heart action, and pupillary 
changes are rarer events. The. cases with paraplegia from imn-nm of the 
spine and the cord, are, as a rule, lympho-surcoma. 

The general symptoms of the disease are: 

Anaemia of a secondary type, not marked at first, and c\en in the later 
stages the red corpuscles rarely fall below 2,00#,000 per cubic millimetre. The 
leucocytes may be normal in number or thergrmay lie an early leneoeytosis, or 
at any time during the course there may hj^a transient increase. The small 
mononuclear forms may be relatively iuereasSdi In very rare instances a ter¬ 
minal leukaemia occurs, but, as C. F. Martin suggests, these eases may he true 
leukamiia from the start. 

Fevek. —A majority of the eases present (1) a slight irregular fever; 
(2) later in the disease there may he a daily rise of three nr four degrees, 
sometimes with a chill and sweat; (3) in a few rare instances Pel Inis do* 
scribed remarkable periods of fever of ten to fourteen days’ duration, alter¬ 
nating with intervals of complete apyroxia. They occurred in two of my eases. 
Ebstein described it as a form of chronic recurring fever. It is probably due 
to an intereurrent infection. 

Cachexia. —A remarkable grade of emaciation ultimately follows, associ¬ 
ated with great asthenia, and sometimes anasarca from the ameniia. 

Bronzing of the skin may occur, apart from the use of arsenic. An obsti¬ 
nate pruritus and recurring boils may add to the patient’s distress. 

Diagnosis. — (a) Tbbkuculosis. —It is not sufficiently recognized that there 
are both acute and chronic forms of general tuberculous adenitis (sec p, 306), 
but such cases do not often present difficulty in diagnosis. In the case of 
enlargement of the glands on one side of the neck beginning in a young per¬ 
son, it is often not at all easy to determine whether the disease is | uhercnjdsis 
°r beginning Hodgkin’s disease. Two points should be decided, hirst., ujider 
cocaine one of the small glands of the affected side should he excised ancLihe 
structure carefully studied in the light of Dr. Heed’s recent obsenationa^The 
histological changes differ markedly in Hodgkin’s disease from tbo-e imjuber- 
cnlosis. Secondly, tuberculin should be used if'the patient is afebrile. In 
early tuberculosis of the glands of the neck the reaction is prompt a$4 decisive. 
The large experience on this point in the wards of my colleaguo, Halsted, is 
conclusive as to the efficiency (and the harmlessness) of the method. In the 
later stages, when many groups of glands arc involved and the cachexia is well 
( advanced, the tuberculin reaction may be present in Hodgkin’s disease, but 
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even-then the histological changes are'distinctive. Other points to be noted a.„ 
the tendency in the tuberculous adenitis to coalescence of the glands, adhesion 
to the skin, with suppuration, etc., and the liability to tuberculosis of the lung 
or pleura. 

(b) Lbukjtmia.—A s a rule, the blood examination gives the diagnosis at 
a glance,, as Hodgkin’s disease presents only a-slight leucoCytosis. A dif¬ 
ficulty arises only in those rare instances of leukemia, usually the acute lym¬ 
phatic form, in which the leucocytes gradually decrease or in which the number 
for a time may become normal. Histologically there are striking difference'! 
between the structure of the glands in the two conditions. 

(c) Lympho-saizcoma. —Clinically the cases may resemble Hodgkin’s dis¬ 
ease very closely, and in the literature the two diseases have been confounded. 
The glands, as a rule, form larger masses, the capsules are involved, and 
adjacent structures are attacked. Pressure signs in the chest and abdomen are 
much more common in lympho-sarcoma. But the easiest and most satisfactory 
mode of diagnosis is examination of sections of a gland, as the structure is very' 
different from that seen in Hodgkin’s disease. The blood condition, the type 
of fever, etc.,, need a more careful study in this group of cases. 

Course.—There are f a£ulc_cases. in . which Iks. enlargements, spread rapidly 
and death follows in three or four months. As a rule, the disease lasts for 
two or three years. jBenyudahk-pfiriods of quiescence may occur, in which the 
glands, diminish in size, the foyer disappears, and the general condition im¬ 
proves. "Even a large group of.glands may almost completely disappear, or 
a tumor mas s on one side of the neck may subside while the inguinal glam Is 
a re enlarg ing. ^Usually a c achex ia with anaemia and swelling .of .the feet pre¬ 
cedes death. A fatal event may occur early from great enlargement of the 
mediastinal glands. 

Treatment.—When the glands are small and limited to one side of the 
i neck, operation should be advised; even when both sides of the neck are in¬ 
volved, if there are no signs of mediastinal growth, operation-ia. -justifiable. 
Tha ccmrse-of the disease may Iks delayed, even if cure doea.nnhiollow. 
t. There is a possibility that the X-rays may do good in selected cases. Cer¬ 
tainly the glands have been reduced in size, but I know of no case in which 
complete cure has been reported. Local treatment of the. glands seems to do 
but. little good. 

._ Arsenic is the only drug which has a positive value in the disease. In 
some cases the effects on the glands are striking. It may be given in the form 
of Fowler’s solution in increasing doses. Bccoveries have been reported (?)• 
Ill effects from the larger doses are rare. Peripheral neuritis followed the 
use of 3 iv, 3j, Ulxviij during a period of less than three months. QPhwpherus 
is recommended by Gowers and Broadbent, and may be tried if arsenic is not 
well borne.' Quinine, iron, and cod-liver oil are useful as tonies. For the 
pressure pains morphia should bo given. 


TV. FOEFUBA. 

Strictly speaking, purpura is a symptom, not a disease; but under thh 
tqnn are conveniently arranged a number of affections characterized by 'extrav¬ 
asations of the blood into the skin. In the present state of our knowledge ft 
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satisfactory classification can not be made. W. Koch groups all forms, inelud- 
ing h aem ophilia, under the designation lia’inorrhayic diutkasis, believing that 
intermediate forms link the mild purpura simplex and the most intense pur¬ 
pura haanorrhagica. For a full discussion of the subject and an analysis of 
my cases, see Pratt’s article in my “System of Medicine," Yol. IV. 

The purpuric spots vary from 1 to or 1 mm. in diameter. When syiiall 
and pin-point-like they arc culled petechia*; when large, they are known as 
ecchymoses. At first bright red in color, they become darker, and gradually 
fadeto brownish stains. They do not disappear on pressure. 

I»-a]Ljcases..0f purpura the coagulation time of the blood should be esti¬ 
mated (Wright); the coagulometer is a useful clinical instrument for the pur¬ 
pose. Normal blood clots in the tubes in from three to live minutes. In some 
forms of purpura the coagulation time is retarded to ten or fifteen minutes, 
and in hannophilia it has been delayed to fifty minutes. 

The following is a provisional grouping of the cases: 

Symptomatic Purpura.— (a) lui'icTiors.—In pya'iniusepticaemia, and 
malignant endocarditis (particularly in the last Direction), ecchymoses may 
be very abundant. Irudyplius fever the rash is always purpuric.r.Measlesf,scar¬ 
let^ fever, and more particular!yjkmall-pox nmVcereliro-spinal fever, have eacli a 
raricty characterized by an extensive purpuric rash. 

( b ) Toxic.—Thet virus of snakes produces with great rapidity oxtrava- , 
ation of blood—a condition which lias been very carefully studied by Woir 
Mitchell. ..Certain medicines, particularly copaiba, quinine, belladonna, mer- 
iwy, ergot, and the iodides occasionally, are followed by a petechial rash, 
durpura may follow the use of comparatively small doses of iodide of potas¬ 
sium. It is not a very common occurrence, considering the great frequency 
with which the drug is employed. A fatal event may he caused by a small 
amount, as in a case reported by Stephen Mackenzie of a child which died after 

a dose of 2£ grains. An erythema may precede the lumnorrhage. It is not 
always a simple purpnra, but may he an acute febrile eruption of great inten¬ 
sity. In September, I8!l I. a man aged forty-eight was admitted under my 
care with artcrio-sclerosis and dropsy. The latter yielded rapidly to digitalis 
and diuretin. When convalescent he was ordered iodide of potassium in 10-^ 
grain doses three times a day, and took in fourteen days 420 grains. He had 
high iever, cagyzti. swelling of the throat, and the most extensive purpura 
over the whold body. 1 saw in an adult an extensive purpura of the skin of the 
legs follow the taking of 60 grains of the drug in four dose-. Under this 
division, too, comes the purpura so often associated with jaundice. 

(c) Cachectic. —Under this heading are best described the instances of 
purpura which occur in the constitutional disturbance of'cancer, tuberculosis, 
Hodgkin’s-discase. Bright’s disease, scurvy, and in the debility of old age. In 
these cases the spots are usually confined to the extremities. '1 hev may lie very 
abundant on the lower limbs and about the wrists and hand-. This constitutes, 
probably, the commonest variety of the disease, and many examples of it can 
1*9 seen in the wards of any large hospital. 

(d) Necrotic. —One variety is met with in ruses of organic disease, i It 
is the so-called myelopathic purpura, which is seen occasionally in'locomotor 
ataxia, particularly following attacks of the lightning pains and, as a rule, 
involving the area of the skin in which the pains have been most intense. 
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Cases have been met with 


is nml. —rrVtfn. 

and nwflainnallv ijn severe neuralgi a. Another form is the remarRpble hysteri¬ 
cal condition in which stigmata, or bleeding points, appear upon the skin. 

(e) Mechanical.— This variety is most frequently seen injfflous stasis 
of any form, as in the paroxysrqS of whooping-cough an$.in_epilqpsy and 
aboutttight bandages. 

Arthritic.—This form is characterised by involvement of the joints. It 
is usually known, therefore, as rheumatic, though in reality the evidence upon 
which this view is based is not conclusive. Of 200 cases of purpura analyzed 
by Stephen Mackenzie, G1 had a history of rheumatism. For the present it 
seems more satisfactory to use the designation arthritic. Three group* of 
cases may be recognized: 

(а) PunruHA Simplex. —A mild form, often known as purpura simplex, 
seen most commonly in children, in whom, with or without articular pain, a 
crop of purpuric spots appears upon the legs, less commonly upon the trunk 
ind arms. As pointed out by Graves, tins, form is not infrequently associated 
with diarrhoea. The disease is seldom severe. There may be loss of appetite, 
and slight amentia. Fever is not, as a rule, present, and the patients get well 
jjj a week or ten days. Usually regarded as rheumatic, anil certainly asso¬ 
ciated, in some instances, with undoubted rheumatic manifestations, yet in a 
majority of the patients the arthritis is slighter than in the ordinary rheuma¬ 
tism of children, and no other manifestations are present. 

(б) Purpuiia (Peliosis) Riieumatica ( Schonlein's Disease). —This re¬ 
markable affection is icharacterized by multiple arthritis, andian eruption 
which varies greatly in character, sometimes purpuric, more commonly a*.-o- 
j-iated with urticaria or with erythema exudatioum. The disease is mod. 
common in males between the ages of twenty and thirty. It nat-iafrequeutly 
ffifa in with s ore throat, a fever from 101° to 103°, and articular pains. r l he 
■fash, which makes its appearance first on the logs or about the affected joints 
may be a simple purpura or may show ordinary urticarial wheals. In other 
instances there are nodular infiltrations, not to be distinguished from erythema 
nodosum. The combination of wheals and purpura, the purpura urticans. is 
'very distinctive. Much more rgrely-vesication is met with, the so-called 
pemphigoid purpura. The amount of oedema is variable; occasionally it is 
excessive. In one case, which I saw in Montreal with Molson, the chin and 
lower lip were enormously swollen, tense, glazed, and deeply ccchymotic. The 
eyelids were swollen and purpuric, while scattered over the cheeks and about 

i joints were numerous spots of purpura urticans. These are the cases which 
Ve been described as febrile purpuric adema. The temperature range, in 
l cases, is not high, but may reach 102° or 103°. 

rho.urine is sometimes reduced in amount and may be albuminous. The 
joint affections are usually slight, though associated with much pain, par¬ 
ticularly as the rash comes out. Relapses may occur and the disease may 
return at the same time for several years in succession. 

The diagnosis of Schonlein’s disease offers no difficulty. 1 Tfa e a s sociation 
■eL. multiple arthritis withjuiEpura and ustiaaxioJp very characteristic. In a 
case which I saw with Musser there was endo-pericarditis, and the question 
at first arose whether the patient had malignant endocarditis with extensive 
cutaneous infarcts. 
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Schonlein’s peliosis is thought by most writers to be of rheumatic origin, 
and certainly many of the cases have the characters of ordinary rheumatic 
fever, plus purpura. By many, however, it is regarded as a special affection, 
of which the arthritis is a manifestation analogous to that which occurs in 
hemophilia and in scuny. The frequency with which sore throat precedes 
the attack, and the occasional occurrence of endocarditis or pericarditis, are 
certainly vory suggestive of true rheumatism. 

The cases usually do well, and a fatal event is extremely rare. The throat 
symptoms may persist and give trouble. In two instances 1 have mvu necrosis 
and sloughing of a portion of the uvula. 

(c) Punruiu, Ekvtiikma. and I'lmcvitiA with Yisokual Ltsions,— 
This variety, seen chiefly in children, is characterized by (1) relapses or recur¬ 
rences, often extending over several years; cutaneous lesions, which may 
be simple purpura, purpura urtleans, urticaria, angio-neurolie (edema, and 
erythema in all its multiform varieties; in successive attacks (lie skin lesions 
may vary greatly; (3) gastro-iiitcstmul crises— |>aui, vomiting, and dini'ilncn; , 
(4) joint pains or swelling, often trilling; (<>) lmmiorrliagi's from the niueoiis 
membranes; (G) enlargement of the spleen; (i) nephritis, which is the most, 
serious feature and the most frequent cause of death, the cases with colie 
and purpura are often spoken of as Uiaioehs purpura, lull the skin lesion is 
very variable. The whole group of symptoms is really a manifestation of an as I 
yet unknown mischief, which at one.tune attacking the skin causes any of the I 
manifestations of the erythema group, from simple purpura lo aiigio-neurntic / 
cedema, attacking the intestines or stomach causes vomiting, colic, or bleeding, . 
or attacking the kidneyaon acute and sometimes fatal nephritis. (I'or a study c 
of twenty-eight eases see American Journal of Medical Sciences, J.mu.iiy^ 

WM.) , . n 

Purpura Heemorrhagica.—I'lider this heading may he considered the cases 
of very severe purpura with liaunorrhages from the mucous inombianos. 1 he ^ 
affection, known as the morbus maiulosiis of Worlliof, is most commonly mut 
with in young and delicate individuals, particularly in girls; Imt ease- are 
described in which the disease lias attacked adults in full vigor. After a ^ 
few days of weakness and debility, purpuric spots appear on the skin and , 
rapidly increase in numbers and size. Bleeding from the mucous surfaces -ets 
in, and the epistaxis, lwmaturia. and haemoptysis may cause profound ameinia. 
Chart XX illustrates the rapidity with which amemia is produced and the 
gradual recovery. Death mav take place from loss of blood, or from bammr- 
rhage into the brain. Slight fever usually accompanies the disease. In favor¬ 
able cases the affection terminates in from ten days to two weeks, there are 
instances of purpura hamiorrhagica of great malignancy, which may prove 
fatal within twenty-four hours —purpura fuhninnns. This form is most com¬ 
monly met with in children, and is characterized chiefly by cutaneous !hemor¬ 
rhages, and death may occur before any bleeding takes place from the mut. 

InT diagnosis of purpura hirmorrhagica it is important to exclude 
scurvy, which may be done by the consideration of the previous h ® a1 ^’ . _ 
circumstances under which the disease occurs, and by the absence of swe g 
Df the gums. The malignant forms of the fevers, particularly small-poi and 
■ ^distinguished by the prodromes and the higher temperature. 
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Treatment. —In symptomatic purpura attention should be paid to the con¬ 
ditions under which it occurs, and measures should be employed to increase 
the strength and to restore a normal blood condition. Tonics, good food, and 
fresh air meet these indications. In the simple purpura of children, or that 



associated with slight articular trouble, arsenic in full doses should be given. 
No good is obtained from the small doses, but the Fowler’s solution should lie 
pushed freely until physiological effects are obtained. In peliosis rheumatics 
■the sodium salicylate may be given, but with discretion. I confess not to 
have seen any special control of the haemorrhages by this remedy. 

Aromatic sulphuric acid, ergot, turpentine, acetate of lead, or tannic and 
gallic acids, may be given, and in some instances they seem to check the bleed¬ 
ing. Oil of turpentine is perhaps the best remedy, in 10 or 15 minims doses 
three or four times a day. Wright, of Netley, advises the use of calcium 
chloride in 20-grain doses four times a day (for three or four days) to 
increase the coagulability of the blood. In bleeding from the mouth, gum- 1 , 
and nose, the inhalation of carbon dioxide, irrigations with 2-per-cent gelatin 
solution, and adrenalin should be tried. The last remedy has often acted 
promptly. 
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ILeMORMIAGIC DISEASES OF THE Ne\V-BOBN. 

1. Syphili* Hemorrhagica Neonatorum.— The child may be born healthy, 
or there may be signs of hemorrhage at birth. Then in a few days thore 
are extensive cutaneous extravasations and bleeding from the mucous sur¬ 
faces and from the navel. The child may become deeply jaundiced. The 
post mortem shows numerous extravasations in the internal organs and exten¬ 
sive syphilitic changes in the liver and other organs. 

2. Epidemic Hsemoglobinnria (lb inckcl’s I)i,*enee ).—Hamioglobinurin in 
the new-born, which occasionally occurs in epidemic form in lying-in insti¬ 
tutions, is a very fatal affection, which sets in usually about the fourth day 
after birth. The child becomes jaundiced, and there are marked gastro-inles- 
tinal symptoms, with fever, jaundice, rapid respiration, and sometimes cyano¬ 
sis. The urine contains albumin and blood-coloring matter—met haemoglobin. 
The disease has to lie distinguished from the simple icterus neonatorum, with 
which there may sometimes be blood or blood-coloring matter in the urine. 
The post mortem shows an absence of any septic condition of the umbilical 
vessels, but the spleen is swollen, and there are puneliforin hiemorrhages in 
different parts. Some cases have shown in a marked degree acute fatty degen¬ 
eration of the internal organs—(he so-calledJjgJJjjiiaeaso. 

3. Morbus Maculosus Neonatorum.—Apart from the common visceral 
haaiiorrhages, the result of injuries at birth, bleeding from one or more of 
the surfaces is a not uncommon event in the new-born, particularly in hos¬ 
pital practice. Forty-five cases occurred in (»,T00 deliveries (0. W. Townsend). 
The bleeding may be from the naiel alone, hut more commonly it is general. 
Of Townsend’s 50 cases, in 20 the blood came from the bowels (melama nno-> 
Uiliac, um), in 1-1 from the stomach, in 14 from the month, in 12 from the nose, 
in 18 from the navel, in 3 from the navel alone. The bleeding begins within 
the first week, but in rare instances is delayed to the second or third. Thirty- 
one of the cases died and 19 recovered. The disease is usually of brief dura¬ 
tion. death occurring in from one to seven days. The temperature is often 
elevated. The nature of the disease is unknown. As a rule, nothing abnor¬ 
mal is found post mortem. The general and not local nature of the affection, 
its self-limited character, the presence of fever, and the greater prevalence 
cf the disease in hospitals, suggest an infectious origin (Townsend). The 
bleeding may be associated with intense hematogenous jaundice. Not every 
case of bleeding from the stomach or bowels belongs in this category. Ulcers 
of the oesophagus, stomach, and duodenum have boon found in the ncw-ljom 
dead of melcena neonatorum. The child may draw the blood from the breast 
and subsequently vomit it. In the treatment the external warmth must be 
maintained, and in feeble infants the couveu.se may bo used. Camphor is 
recommended, ergotin hypodermically, and the suprarenal extract. 

V. H2EMOPB3LIA. 

D efinit ion,—A constitutional fault, hereditary or acquired, characterized 
by a tendency to uncontrollable bleeding, either spontaneous or from slight 
wounds, sometimes associated with a form of arthritis. The coagulation time 
°f the blood is usually much retarded. 
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The fact that fatal haemorrhage might occur from alight, trifling wounds 
had been known for centuries. Fordyce, in 1784, recognized the hereditary 
nature, and early in the last century described the American* bleeder families. 
Buel, Otto, Hay, Coates, and others in America published similar reports. The 
disease is considered at length in the monographs of Legg and Grandidier, and 
recently by Stempel. 

Etiology.—In a majority of cases the disposition isi hereditary. In the 
Appleton-Swain family, of Beading, Mass., there have been cases for nearly 
two centuries; and F. F. Brown, of that town, tells me that instances ha\e 
already occurred in the seventh generation. Atavism through the female alone 
is almost the rule, and the daughters of a bleeder, though healthy and free 
from any tendency, are almost certain to transmit the disposition to the male 
offspring. The affection is much more common in males than in females— 
11:1, Legg; 4:1, Stempel. The tendency usually appears within the first two 
years of life It is rare for manifestations to be delayed until the tenth or 
twelfth year. Families in all conditions of life are affected. The bleeder 
families are usually large. The members are healihy-looking, and have fine, 
soft skins. The Anglo-German races are chiefly attacked; of 209 eases col¬ 
lected within the ten years 1890-1900 by Stempel, 90 were German, 95 Eng¬ 
lish or American, only 16 French, Hungarian, or Russian. Steiner has re¬ 
ported from my clinic instances occurring in a negro family. 

Morbid Anatomy.—Ho special peculiarities have been described. In some 
instances changes have been found in the smaller vessels; but in others careful 
studies have been negative. ’ An unusual thinness of the vessels has been noted. 
Haemorrhages have been found in and about the capsules of the joints, and m 
«a few instances inflammation of the synovial surfaces. The nature of the dis¬ 
ease is unknown. An increase in the number of the red blood-corpuscles—ery- 
throcythaemia—with a peculiar frailty of the blood-vessels, has been supposed- 
A deficiency of the leucocytes anrt-a di minuti on of the blood-plates have been 
noted, though in a case from my clinic, studied by Steiner, these structures 
were normal. Wright has found the coagulation time much retarded, as long 
as twenty-three and forty-five minutes. 

Symptoms.—Usually hemophilia is not noted in the child until a trifling 
cut is followed by serious or uncontrollable hemorrhage, or spontaneous bleed¬ 
ing occurs and presents insuperable difficulties in its arrest. The symptoms 
may be grouped under three divisions: external bleedings, spontaneous and 
traumatic interstitial bleedings, petechise and ecchymoses; and "the joint affec¬ 
tions.. Thiextarnal bleedings may be spontaneous, but more commonly they 
follow, cuts and wounds. In 334 cases (Grandidier) the chief bleedings were 
epittinYia , 1 ft p; frgm the mouth, 43; stomach, 15; bowels, 36; urethra, 16; 
lnnjra ,. 1 7 ; and in a few instances bleeding from the skin of the,.head, the 
tongue, finger-tips, tear-papilla, eyelids, external ear, vulva, navel, and 
scrotum. 

Traumatic hleeding may result from blows, cuts, scratches, etc., and the 
blood may be diffused into the tissues or discharged externally. TriviaLopera- 
tion 8 have proved-fatal, such as the extraction of teeth, circumcisidn, or vene¬ 
section. It is possible that there may be local defects which make bleed in; 
from certain parts of the body more dangerous. D. Hayes Agnew mentionec 
to me the case of a bleeder who had always bled from cuts and bruises abov< 
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the neck, never from those below. The bleeding is a capillary oozing. It may 
last for hours, or even many days. KpkUuia-.may,pane fatal in twenty-four 
hours'. In the slow bleeding from the mucous surfaces large blood tumors niay 
form and project from the nose or mouth, forming remarkable-looking struc¬ 
tures, and showing that the blood has the power of coagulation. The inter¬ 
stitial hemorrhages may be spontaneous, or may result from injury. I’eleeluie 
or large extravasations—hamatomata—may occur, particularly after blows. 

Joint Affections. —The knees and elbows are chiefly involved, but the small 
joints may be attacked. The onset is usually acute, with slight fever and 
swelling and pain, and sometimes mines*. In other instances there is hieinor- 
rhagic effusion without fever. Konig recognizes three stages: first, lnemar- 
throsis; secondly, an inflammatory process, with fever and spindle-formed 
swelling, which is apt to be mistaken for tuberculosis: ami, lastly, there may 
be extensive organic changes, winch may even resemble those of arthritis 
deformans. There are eases witli spontaneous hiemorrhages into muscles and 
•joints without (for years at least) external bleedings. 

Abdominal Symptoms. —Intestinal crises, similar to those which occur in 
purpura, may be present and are of great importance, as the diagnosis of 
appendicitis may be made. 1 have seen two eases. 

Diagnosis. —In the diagnosis of the condition the family tendency is impor¬ 
tant. A single uncontrollable ha'inon-hage in child or adult is not to lie ranked 
as haemophilia; but it is only when a person shows a marked tendency to mul¬ 
tiple haemorrhages, spontaneous or tiauimitic, which tendency is not transitory 
hut persists, and particularly if there have been joint affections, that we may 
consider the condition luemopluli.i. Such conditions as epistaxis, recurring for 
years—if no other haemorrhage occun—or recurring luvmaluria from one kid-, 
ney, which has been spoken of as unilateral renal luemophilia, have no associa¬ 
tion with the true disease. There is a remarkable form of hereditary epistaxis 
with multiple cutaneous nuevi—telangiectases. The bleeding comes from the 
dilated spider muvi in the nose, or on the lips, tongue, or checks (./. II. II. 
Bulletin, 1901). I’ehosis rheuinatica is an affection which touches haemophilia 
very closely, particularly in the relation of the joint swellings. It may also 
show itself in several members of a family. The diagnosis from the various 
forms of purpuia is usually easy. 

Prognosis. —The patients rarely die in the first bleeding. The younger 
the individual the worse is the outlook, though children rarely die in the first 
year. Grandidier states that of 152 boy subjects, 81 died before the termi¬ 
nation of the seventh year. The longer the bleeder survives the greater the 
chance of his outliving the tendency; but it may persist to old age, as shown 
in the case of Oliver Appleton, the first reported American bleeder, who died 
at an advanced age of haemorrhage from a bed-sore and from the u ret ora. 
The prognosis is graver in a hoy than in a girl. In the latter menstruation 
is sometimes early and excessive, but fortunately, in the female members of 
hsemophilie families, neither this function nor the act of parturition brings 
with it special dangers. 

Treatment. —Members of a bleeder’s family, particularly the hoys, sltould 
ke guarded from injury, and pperations of all sorts avoided. The daughters 
should not marry, as it is through them that the tendency is propagated. 

When an injury or wound has occurred, absolute rest and compression 
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should first be tried, and if these fail the styptics may be used. In epistaxis 
ice, tannic and gallic acid may be tried before resorting to plugging. Internally 
ergot seems to have done good in several cases. Legg advises the perchloride 
of iron in half-drachm doses every two hours with a purge or sulphate of soda. 
For the epistaxis the inhalation of carbon dioxide through the nostrils is 
recommended \>y A. E. Wright. He also advises a solution of fibrin ferment 
and chloride of calcium as a styptic. Dried suprarenal gland, 1 part to 10 
of water, freshly prepared, may be applied to the part, or the active principle, 
epinephrin or adrenalin, may be tried. Gelatin in 5-per-cent solution is warmly 
recommended. Venesection has been tried in several cases. Transfusion ha« 
been employed, but without success. During convalescence, iron and arsenic 
should be freely used. 

y ‘ , 

' • ' JO * 


,A. VI. SOTJBVY (Scorbutus). 


9 Definition. —A constitutional disease characterized by great debility, with 
anffimia, a spongy condition of the gums, and a tendency to haemorrhages. 

Etiology.—The disease has been known from the earliest times, and has 
prevailed particularly in armies in the field and among sailors on long voy¬ 
ages. It has been well called “ the calamity of sailors .” 

From the early part of the last century, owing largely to the efforts of 
Lind and to a knowledge of the conditions upon which the disease depends, 
scurvy has gradually disappeared from the naval service, hi the mercantile 
marine, cases still occasionally oceur, owing to the lack of proper and suitable 
food. 

» In parts of Russia scurvy is endemic, at certain seasons reaching epidemic 
proportions; and the leading authorities upon the disorder, now in that coun¬ 
try, are almost unanimous, according to Hoffmann, in regarding it as infec¬ 
tious. 

In the United States scurvy has become a very rare disease. To the hos¬ 
pitals in the seaport towns sailors are now and then admitted with it. In 
large almshouses outbreaks occasionally occur. A very great increase of for¬ 
eign population of a low grade has in certain districts made the disease not 
at all uncommon. In the mining districts of Pennsylvania the Hungarian. 
Bohemian, and Italian settlers are not infrequently attacked. McGrew ha- 
recently reported 42 cases in Chicago, limited entirely to Poles. He ascer¬ 
tained that in a large proportion of the cases the diet was composed of bread, 
strong coffee, and moat. Occasionally one meets with scurvy among quite 
well-to-do people. One of the most characteristic cases I have ever seen wa¬ 
in a woman with chronic dyspepsia, who had lived for many months chieflv 
on tea and bread. Some years ago scurvy was not infrequent in the law 
lumbering camps in the Ottawa Valley. Tn Great Britain and Ireland it ha- 
become very.rare; only 302 eases were admitted to the Seaman’s Hospital in 
the twenty-two years ending 1896 (Johnson Smith). Judging from the Re¬ 
port of the American Pfcdijj||4p Society, we must infer that infantile scurvy i- 
on the increase in the Unif(|pStat«s. 

The precise cauflfe is unknown; there are three theories of the disease: 

(o) That it is the result of an absence of those,-ingredients, in. the food 
which are supplied by fresh vegetables. What these constituents are has not 
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yet been definitely determined. Garrod holds that the detect is the absence 
of the. potasaic salts. Others believe that the essential factor is the absence 
of the organic salts present in fruits and vegetables. Halfe believed that the 
absence from the food of the malates, citrates, and lactates reduces the alka¬ 
linity of the blood; and Wright has brought forward evidence which suggests 
that it may be an acid intoxication. 

(6) That it is duc-to toxic materials in the foods—some unknown organic 
poison the product of decomposition. That it is not due to an absence of 
fresh vegetables or the salts of fruits and vegetables seems to have been settled 
by Nansen-and his comrades, who, living for months under the most unfavor¬ 
able hygienic surroundings, but eating fresh bear’s meat and bear's blood, 
escaped scurvy. Holst and Froiich in their recent work oppose this toxic view, 
and maintain that the disease is duo to the lack in the food of nutrient con¬ 
stituents which so far have not been identified. 

(c) In opposition to these chemical views it is urged that the disease 
depends-upon'a..specific (as yet unknown) micro-organism. 

OtilgT.factors play an important part in the disease, particularly physical 
and moral, influences—overcrowding, dwelling in cold, damp quarters, and 
prolonged fatigue under depressing influences, as during the retreat of an 
army. Among-prisoners, mental depression plays an important role. It is 
stated that epidemics of the disease have broken out in the French convict- 
ships en route to New Caledonia even when the diet was amply siillieicnt. 
Nostalgia is sometimes an important element. It is an interesting fact 
that prolonged starvation in itself does not necessarily cause scurvy. Not 
one of the professional fasters of late years has displayed any scorbutic symp¬ 
tom. The disease attacks all ages, but the old are more susceptible to it., 
Sex has no special influence, but during the siege of Paris it was noted that the 
males attacked were greatly in excess of the females. 

Morbid Anatomy.—The anatomical changes are marked, though by no 
means specific, and are chiefly those associated with luemorrhagc. The blood 
is dajk and fluid. The microscopical alterations arc those of a severe amcinia, 
without leuoeeytosis. The bacteriological examination has not yielded any¬ 
thing very positive. Practically there arc no changes in the blood, either ana- 
to mienl or Vhomi ciil which can "Tin regarded as peculiar to the disease. The 
skin shows the cechymoses evident during life. There are hamiorrhagcs into 
the muscles, and occasionally about or even into the joints. I hemorrhages 
occur in the internal organs, particularly on the serous membranes and in the 
kidneys and bladder. The gums are swollen and sometimes ulcerated, so that 
in advanced cases the teeth are loo-e and have even fallen out. Ulcer- are 
occasionally met with in the ileum and colon. Hamiorrhagcs into the mucous 
membranes are extremelv common. The spleen is enlarged mid soft. Paren¬ 
chymatous changes are constant in the liver, kidneys, and heart. 

Symptoms. —The disease is insidious in its onset. Karlv symptoms are 
loss in. weight, progressive weakness, and pallor. Very soon the gums are 
noticed to be swollen and spongy, to bleed easily,^ in extreme eases to pre¬ 
sent a fungous appearance. These changes, reptrdod as characteristic, are 
sometimes absent. The teeth may become loose and even fall out. Actual 
necrosis of the jaw is not common. The breath is excessively foul. The 
tongue & swollen, but may be red and not much furred. 1 lie salivary glands 
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are occasionally enlarged. Hemorrhages beneath the mucous membranes of 
the mouth are common. The skin becomes dry and rough, and ecchymoses 
soon appear, first on the legs and then on the arms and trunk, and particularly 
into and about the hair-follicles. They are petechial, but may become larger, 
and when subcutaneous may cause distinct swellings. In s evere case s, par¬ 
ticu larly in the le gs, there may be effusion between the periosteum and the 
Bone^ forming irregular nodes, which may break down and form foul-looking 
sores. The slightest bruise or injury causes haemorrhages into the injured 
part. (Edema about the ankles is common. The ““""y ” Been 

oftenest in the legs, is a remarkable infiltration of the subcutaneous tissues and 
muscles, forming a brawny induration, the skin over which may be blood¬ 
stained. Hasmorrhages from the mucous membranes are less constant symp¬ 
toms; epistaxis is, however, frequent. Hemoptysis and bsematemesis are 
uncommon. Haematuria and bleeding from the bowels may be present in 
very severe cases. 

Palpitation of the heart and feebleness and irregularity of the impulse 
are prominent symptoms. A hamric murmur can usually be heard at the 
base. Haemorrhagic infarction of the lungs and spleen has been described. 
Respiratory symptoms are not common. The appetite is impaired, and owing 
to the soreness of the gums the patient is unable to chew the food. Constipa¬ 
tion is more frequent than diarrhoea. Pain, tenderness, or swelling in the 
joints were present in 13 of McGrow's 42 cases. The urine is often albu¬ 
minous. The changes in its composition are not constant; the specific gravity 
is high; the color is deeper. The statements with reference to the inorganic 
constituents are contradictory. Some authorities have found the phosphates 
and potassium salts to be deficient; others hold that they are increased. 

There are mental depression, indifference, in some cases headache, and 
in the later stages delirium. Cases of convulsions, of hemiplegia, and of 
meningeal haunorrhage have been described. Remarkable ocular symptoms are 
occasionally met with, such as night-blindness or day-blindness. 

In advanced cases necrosis of the bones may occur, and in young persons 
eVen separation of the epiphyses. There are instances in which the cartilages 
have separated from the sternum. The callus of a recently repaired fracture 
has been known to undergo destruction. Fever is not present, except in the 
later stages, or when secondary inflammations in the internal organs appear. 
The temperature may. indeed, be sometimes below normal. Acute arthritis 
is an occasional complication. 

Diagnosis.—No difficulty is met in the recognition of scurvy when a num¬ 
ber of persons are affected together. In isolated cases, however, the disease 
is distinguished with difficulty from certain forms of purpura. The associa¬ 
tion with manifest insufficiency in diet, and the rapid amelioration with suit¬ 
able food, are points bv which the diagnosis can be readily settled. 

Prognosis. —The outlook is good, unless the disease is far advanced and the 
conditions persist which lead to its occurrence. The mortality now is rarel) 
great. Death results from gradual heart-failure, occasionally from sudder 
syncope. Meningeal hae morrhage, extravasat ion into t he serous cavities, eftfero 
aalitis, and other intercurrent affections may prove fatal. 

Prophylaxis. —The regulations of the Board of Trade require that a suffi 
dent supply of antiscorbutic articles of diet be taken on each ship; so tha 
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now, except as the result of accident, the occurrence of .-cunv is rare in 
sailors. 

Treatment. —The juice of two or three lemons daily and a diet of plenty 
of jneat and fresh vegetables snfficc to cure all cases of scurvy, unless far 
advanced. When the stomach is much disordered, small quantities of scraped 
meat and milk should be given at short intervals, and the lemou.juice in grad¬ 
ually increasing quantities. A bitter tonic, or a steel and bark mixture, may 
be given. As the patient gains in strength, the diet may lie more liberal, and 
he may eat freely of potatoes, cabbage, water-cresses, and lettuce. The stoma¬ 
titis is the symptom which causes the greatest distress. The permanganate 
of potash or dilute carbolic acid forms the best mouth-wash. Pencilling the 
swollen gums with a tolerably strong solution of nitrate of silver is very useful. 
The solution is better than the solid stick, as it reaches to the crevices between 
the granulations. The constipation which is so common is best treated with 
large enemata. For other conditions, such as hemorrhages and ulcerations, 
suitable measures must bo employed. 

' Infantilu Scuiivy (Harlow’s Disease). 

As in adults, scurvy may occur in children in consequence of imperfect 
food supply. 

W. B. Cheadle and Gee, in London, have described in very young children 
a cachexia associated with haemorrhage. Cheadle regarded the cases as scurvy 
ingrafted on a rickety stock. Gee called his cases periosteal cachexia. Casus 
had previously been regarded as acute rickets. 

A few years later Barlow made an exhaustive study of the condition with, 
careful anatomical observations. The affection is now recognized as infantile 
scurvy, and is called Barlow’s disease. The American 1’iediatric Society has 
collected (1898) in the United States 379 cases. Of these, the hygienic sur¬ 
roundings were good in 303. A majority of the patients were under twelve, 
months. I The proprietary foods, particularly malted milk and condensed milk, 
seem to be the most important factors in producing the disease, lherc are 
instances in which it has developed in breast-fed infants, and in others fed 
on the carefully prepared milk of the Walker-Gordon laboratories. , 

The following is a general clinical summary, taken from Barlow’s de¬ 
scription: 

“ So long as it is left alone the child, is tolerably quiet; the lower limbs 
are kept drawn up and still; but when placed in its bath or otherwise moved 
there is continuous crying, and it soon becomes clear that the pain is con¬ 
nected with the lower limbs. At this period the upper limbs may be touched 
with impunity, but any attempt to move the legs or thighs gives rise to 
screams. Next, some obscure swelling may be detected, first on one lower 
limb, then on the other, though it is not absolutely symmetrical. . . . I ho 
swelling is ill-defined, but is suggestive of thickening round the shafts of the 
•tones, beginning above the epiphyseal junctions. Gradually the bulk of tho 
limbs affected becomes visibly increased. . . . The position of the limbs be¬ 
comes somewhat different from what it was at the outset. Instead of being 
flexed they lie gn tt immobile, in a state of pseudo-paralysis. . . . 

AbouFthis time, if not before, great weakness of the back becomes manifest. 

IB ■ 
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A little swelling of one or both scapula; may appear, and the upper limb, 
may show changes. These are rarely so considerable as the alteration!, m 
the lower limbs. There may be swelling above the wrists, extending for a short 
distance up the forearm, and some swelling in the neighborhood of the epi¬ 
physes of the humerus. There is symmetry of lesions, but it is not absolute; 
and the limb affection is generally consecutive, though the involvement of one 
limb follows very close upon another. T he joints ar c free. In severe cum-s 
another symptom may now be found—namely, crepitus in the regions adjacent 
to the junctions of the shafts with the epiphyses. The upper and lower ex¬ 
tremities of the femur, and the upper extremity of the tibia, are the common 
sites of such fractures; but the upper end of the humerus may also be so 
affected. ... A very startling appearance may be observed at this period 
in the front of the chest. The^stornum, with the adjacent costal cartilages 
and a small portion of the contiguous ribs, seems to have sunk bodily back, 
en bloc, as though it had been subjected to some violence which had fractured 
several ribs in the front and driven them back. Occasionally thickenings of 
varying extent may be found on the exterior of the vault of the skull, or 
even on some of the bones of the face. . . . Hero also must be mentioned a 
remarkable eye phenomenon. There develops a rather sudden proptosis of one 
eyeball, with pufliness and very slight staining of the upper lid. Within a 
day or two the other eye presents similar appearances, though they may be of- 
less severity. The ocular conjunctiva may show a little ecchymosis, or may 
be quite free. With respect to the constitutional symptoms accompanying tho 
above series of events the most important feature is tho profound anaemia 
which is developed. . . . The anaemia is proportional to tho arjpunt of limb 
"involvement. As the case proceeds, there is a certain earthy-colored or sallow 
tint, which is noteworthy in severe cases, and when once this is.established 
bruise-like cchymoses may appear, and more rarely small purpura. Emacia¬ 
tion is not a marked feature, but asthenia is extreme and suggestive of mus¬ 
cular failure. The temperature is very erratic; it is often raised for a day 
or two, when successive limbs are involved, especially during the tense stage 
but is rarely above 101° or 102°. At other times it may be normal or sub 
normal.” If tho teeth have appeared the gums may be spongy. 

In young children with difficulty in moving the lower limbs, or in whmi 
paralysis is suspected, the condition should always be looked for. What i 
known sometimes as. Parrot's disease, or syphilitic pseudo-paralysis, may b 
confounded with it. In it the loss of motion is more or less sudden in th 
upper or lower limbs, or in both, due to a solution of continuity and separai 10 
of the cartilage at the end of the diaphysis. There are usually crepitatio 
and much pain on movement. 

The essential lesion is a subperiosteal blood extravasation, which causes H 
thickening and tenderness in the shafts of the bones. In some instances llici 
is haemorrhage in the intramuscular tissue. 

The prophylaxis is most important. The various proprietary forms of co 
denged milk and preserved foods for infants should not be used. The fre 
cow's milk should be substituted, and a teaspoonful of meat-juice or gra 
* may be given with a little mashed potato. Orange-juice or lemon-jui 
should be given three or four times a day. Recovery is usually prompt a’ 
satisfactory. 
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YU. STATUS LYMPHATICUS. LYMFHATISM. 

Definition. —A rare condition met with chiefly in children and young ]H>r- 
sons, in which the lymphatic glands and lymph tissues throughout the body, 
the spleen, the thymus, and the lymphoid hone-marrow are 'in a slate of 
hyperplasia. These features have been found associated with rickets and with 
liypoplasia of the heart and aorta. 

The special interest lies in the faet that these pathological conditions have 
been met with frequently in eases of sudden death. I’altnuf and others of tho 
Vienna school, who have written extensively on the subject, believe that indi¬ 
viduals with this hyperplasia have lowered powers of resistance, and are par¬ 
ticularly liable to paralysis of the heart. 

Anatomical Condition. — (a) Lymcm-ii lands. —The pharyngeal, thoracic, 
and abdominul groups are most frequently affected. The cervical, axillary, 
and inguinal are less commonly involved, but these glands may show slight, 
enlargement. The lymphatic structures of ihe alimentary tract, the tissues 
Oi the tonsils, the adenoid structures in the upper pharynx, and the solitary 
and agminated follicles of the small and large intestines are usually much en¬ 
larged. The hyperplasia of the intestinal lymphatic structures may bo tho 
most remarkable, tho individual glands standing out like peas. 

(6) Spleen. —Enlargement of this organ is usually moderate in degree. 
The Malpighian bodies may show very prominently, and alien aiuemie may 
look like large tubercles. The organ is usually soft and bypcnemic. 

(c) TheYllvuus is enlarged, and may measure as much as 10 cm. in ^ 
length. It looks swollen and soft, and on section may exude a milky white 
fluid. 

(d) The bone-mahuow has been found in a state of, hyperplasia, anil the 
yellow marrow of the long bones in young adults, and even in persons between 
the ages of twenty and thirty, has been found replaced by red marrow. Among 
other associated conditions of this cnji&tiLulio LyinplujliCU, as it lias been called, 
are hypoplasia of the heart and aorta and enlargement of the thyroid gland. 
In a large number of the cases in children rickets is coincident. 

Diagnosis. —The diagnosis of the lymphatic constitution is not always easy. 
Enlargement of the superficial glands, with hypertrophy of the tonsils, signs 
of slight swelling of the thyroid, dulness over the sternum, with signs of 
enlargement of the mesenteric glands, are among tho most important fea¬ 
tures. Signs of hypoplasia of the vascular system are still more uncertain, 
though Quincke believes tha't in such instances the left ventricle is dilated aud 
the peripheral arteries may be much smaller than normal. The subjects have 
Usually a pale and pasty complexion, and are fat and flabby. 

Sudden Death in the Status lymphatious.— What has directed the atten¬ 
tion of writers more particularly to this condition is the frequency with which 
*t has been found in cases of unexpected death from very trilling and inade¬ 
quate causes, as in the case of a death immediately after the preventive inocu¬ 
lation with the antitoxin of diphtheria, and during anadhosia in young chU- 
divn for trifling operations, as for adenoids or circumcision, etc. ^ Hinkev 
I'lake, and others have studied this question with great care. Lther and 
chlorof orm se em equally dangerous in these cases. Cases of sudden death of 
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persons in the water, who have fallen in and, though immediately recovered, 
were dead, or who have died suddenly while bathing, are referred by Paltauf 
to this condition. And, lastly, there is a large group of cases of sudden death 
in children without recognizable cause, in whom post mortem the thymus lias 
been found enlarged—the so-called “Thymus Tod” (see under Thymus 
Gland). It lias also been suggested that certain of the sudden deaths during 
convalescence from the infectious fevers'arc to be referred to this status lym- 
phaticus. Escherich thinks that certain measures usually harmless, such as 
hydrotherapy, may have an untoward effect in children in this condition of 
lymphatism, and adds that tetany and laryngismus may be associated with it. 

Two explanations are offered of the sudden death: Eiist, that it is due to 
mechanical pressure of the enlarged thymus on the trachea. In only one of 
Blumer’s nine cases was there evidence of this. Secondly, that it is caused 
by a toxaemia, an overproduction of the internal secretion of the thymus. 
Blumer has extended this view, and suggests that it is a lymphotoxsemia. 

Vm. DISEASES OF THE SUPRARENAL BODIES. 

1. Addison’s Disease. 

Definition. —A constitutional affection characterized by asthenia, muscular 
and vascular, irritability of the stomach, and pigmentation of the skin, symp¬ 
toms due, in all probability, to loss of the internal secretion of the adrenal 
glands. Tuberculosis of the adrenals is the common anatomical change. 

The recognition of the disease is due to Addison, of Guy’s Hospital, whose 
monograph on The Constitutional and Local Effects of Disease pf the Supra¬ 
renal Capsules was published in 1855. 

Etiology. —Males are more frequently attacked than females. In Grccn- 
how’s analysis of 183 cases 119 were males and (14 females. A majority of 
the cases occur between the twentieth and the fortieth year. A congenital 
case has been described in which the skin had a yellow-gray tint. The child 
lived for eight weeks, and post mortem the adrenals were found to be large 
and cystic. Injury such as a blow upon the abdomen or back, and caries of the 
spine, have in many cases preceded the attack. The disease is rare in America; 
only 17 cases came under my observation. 

Horbid Anatomy and Pathology. —There is rarely emaciation or anaemia 
Rolleston thus summarizes the condition of the suprarenal bodies in Addison’: 
disease: 

“ 1. The fibro-caseous lesion due to tuberculosis—far the commonest con 
dition found. 3. Simple atrophy. 3. Chronic interstitial inflammation lead 
ing to atrophy. 4. Malignant disease invading the capsules, including Add 
son’s Case of malignant nodule compressing the suprarenal vein. 5. Blo<> 
extravasated into the suprarenal bodies. 6. No lesion of the suprarenal bodn 
themselves, but pressure or inflammation involving the semilunar ganglia. 

“ The first is the only common cause of Addison’s disease. The other 
with the exception of simple atrophy, may be considered as very rare.” 

The nerve-cells of the semilunar ganglia have been found degenerated ar 
deeply pigmented, and the nerves sclerotic. The ganglia are not uncommon 
entangled in the cicatricial tissue about the adrenals. The spleen has occ 
oimmsillv been found enlarged; a persistent enlarged thymus has been found. 
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T he two c hief theories which have lioon advanced (o explain the disease art': 
{a) Thai it .depended upon the loss of function of tlie adrenals. This was the 
view of Addison. The balance pf experimental evidence is in favor of the view 
that the adrenals are functional glands, winch furnish an internal secretion 
esaentMl tCrth'e' normal metabolism. Schafer and Oliver have shown tlmt the 
human adrenals contain a very powerful extract, which is not .to he obtained 
in coses of Addison’s disease; they have also studied the toxic effects on ani¬ 
mals of the extracts of the glands. In the cases in which the adrenals have 
been found involved without the symptoms of Addison’s disease, accessory 
glands may have been present; while in the rare eases in which the symptoms 
of the disease have been present with healthy adrenals the semilunar ganglia 
and adjacent tissues have been involved in dense adhesions, which may have 
interfered readily with the vessels or lymphatics of the glands. On this view 
Addison’s disease is due to an inadequate supply of the adrenal secretion, just 
as myxeedema is caused by loss of function of the thyroid gland. “ Whether 
the deficiency in this internal secretion leads to a toxic condition of the blood 
or to a general atony and apathy is a question which must remain open ” (Kol- 
leston)J- (bj That it is an affection of the alxlominal sympathetic system, 
induced most commonly by disease of the adrenals, but also by other-chronic 
disorders which involve the solar plexus and its ganglia. According 1o this 
view, it is an affection of the nervous system, and the pigmentation has its 
origin in changes induced through the trophic nerves. The pronounced debil¬ 
ity is the outcome of disturbed tissue metabolism, and the circulatory, respira¬ 
tory, and digestive symptoms are due to implication of the pnenmogastric 
nerves. The changes found in the alxlominal sympathetic are held to suppirt 
this view, and its advocates urge the occurrence of pigmentation of the ski is 
in tuberculosis of the peritomeum, cancer of the pancreas, or aneurism of the 
abdominal aorta. Bramwell thinks that the symptoms may he m part due to 
irritation of the sympathetic and in part to adrenal inadequacy. 

Symptoms.—in the words of Addison, the characteristic symptoms are 
“anaemia, general languor or debility, remarkable feebleness of the hearts 
action, irritability of the stomach, and a peculiar change of color in the 


tu i B , as a rule, insidious. The feelings of weakness as a rule, 
precede the pigmentation. In otl.er instances the gastro-mtestinal symptoms 
thf weakness, and the pigmentation come on together. Lhere are a 
in the literature in which the whole process has been acute, following a shock 
or some special depression. There are three important symptoms • 

(1) iliSWiQS-OK xiu Skin.— This, as a rule, first attracts the atten¬ 
tion of patient’s friends. The grade of coloration rang™| from. a hgh 
yellow to a deep brown, or even black. In typica eases it is diflW J 
deeper^n the exposed parts and in> the regions wTiero tlJalso wher- 
1S more mlense, as the areolse of the nipples i and arxnuju k 
eveTtheTskin is compressed" or irritated, as by the wins aiu . , g j w _ 

lie confined to the face and hands. Occasionally it js fwind 

log-atrophy of pigment, leuqodcrma, may occur Ihe pigmentation is toad 

.uRLme membrb*. .1 the mouth Wuge, 

meutafiSTSf the mucou. membr.ee h not '‘“ l . eemm™ i. to uTo 
in chronic stomach troubles, etc. (Fr. Sehultze), and is common in the negro. 
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A patchy pigmentation of the serous membranes has often been found. Qvrr 
the diffusely, pigmented skin there may be little mole-like spots of deeper pig¬ 
mentation, and upon the trunk, particularly on the lower abdomen, they may 
be “ ribbed ” like the sand on the seashore. 

(2) Gastro-intestinal Stmptomb.— -The disease may set in with attacks 
of nauseaTfiftTvomllmg, spontaneous in character. Toward the close there 
may be pain with retraction of the abdomen, and even features suggestive of 
peritonitis (Ebstein). A marked anorexia may be present. The gastric symp¬ 
toms are variable throughout the course; occasionally they are absent. Attacks 
of diarrhcea are frequent and come on without obvious cause. 

(3) Astiienia, the most characteristic feature of the disease, may be 
manifested early as a feeling of inability to carry on the ordinary occupation, 
or the patient may complain constantly of feeling tired. The weakness is 
specially marked in the muscular and cardio-vascular systems. There may be 
an extreme degree of muscular prostration in an individual apparently well 
nourished, whose muscles feel firm and hard. The cardio-vascular asthenia 
is manifest in a feeble, irregular action of the heart, which may come on in 
paroxysms, in attacks of vertigo, or of syncope, in one of which the disease 
may prove fatal. The blood-pressure is low, falling to 70 or 80 mm. of ITg 
Headache is a frequent symptom; convulsions occasionally occur. Pain in the 
back may be an early and important symptom. 

Anemia, a symptom specially referred to by Addison, is not common. In 
a majority of the patients the blood-count is normal. McMunn has described 
an increase in the urinary pigments, and a pigment has been isolated of very 
much the same character as the melanin of the skin. 

, T he mode of termination is either by syncope , which may occur even early 
in the disease,"By gradual progressive asthenia, or by the development of tuber¬ 
culous lesions. In two cases I have known a noisy delirium with urgent 
dyspnoea to precede the fatal event. 

Diagnosis. —Pigmentation of the skin is not confined to Addison’s disease. 
The following are the conditions which may give rise to an increase in the 
pigment: 

(1) Abdominal growths—tubercle, cancer, or lymphoma. In tuberculosis 
of the peritonaeum pigmentation is not uncommon. 

(2) Pregnancy, in which the discoloration is usually limited to the face, 
the so-called masque dcs femmes enceintes. Uterine disease is a common cause 
of a patchy melasma. 

(3) Ilamochromatosis, associ ated with hypertrophic cirrhosis, pigmqpta- 
ti on o f tha .s k in. and diabetes. More commonly in overworked persons of con¬ 
stipated habit and with sluggish livers there is a patchy staining about the 
face, and Jorehead. 

(4) The vagabond’s discoloration, caused by the irritation of lice and 
dirt, which may reach a very high grade, and has sometimes been mistaken 
for Addison’s disease. 

(6) In rare instances there is deep discoloration of the skin in melanotic 
cancer, so deep and general that it has been confounded with melasma supra¬ 
renale. 

(6) In certain cases of exophthalmic goitre abnormal pigmentation occurs 
«* noted bv Drummond and others. 
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(7) In & few rare instanced the pigmentation in scleroderma may bo 
general and deep. 

(8) In. the face there may be an extraordinary degree of pigmentation duo 
to innumerable small black comedones. If not seen in a very good light, 
the face may suggest argyria. Pigmentation of an advanced grade may occur' 
in chronic ulcer of the stomach and in dilatation of the organ., 

(9) Arg yria could scarcely be mistaken, and yet I was consulted in a ease 
in which the diagnosis of Addison’s disease had" been made by several good 
observers. 

(10) Arsenic when taken for many months may cause a most intense pig¬ 
mentation of the skin. 

(11) .With arterio-sclcrosis and chronic heart-disease there may be marked 
melanoderma. 

(12) In pernicious anosmia the pigmentation may be extreme, most com¬ 
monly due to the prolonged administration of arsenic. 

(13) There is a form of deep pigmentation, usually in women, which in¬ 
sists for years without change and without any s|icciul impairment of health. 
I have mot with two cases; in one the pigmentation was a little more leaden 
than is usual in Addison’s disease; in both the condition had lasted some 
years. 

In any case of unusual pigmentation these various conditions must lie 
sought for; the diagnosis of Addison’s disease is scarcely justifiable without 
the asthenia. In many instances it is difficult early in the disease to arrive 
at a definite conclusion. The occurrence of fainting tits, of nausea, and gas¬ 
tric irritability arc important indications. As the lesion of the capsules is 
almost always tuberculous, in doubtful cases the tuberculin test may lie used. 
In two of my cases, robust, healthy men with pigmentation and gastric symp¬ 
toms, the reaction was obtained. 

Prognosis.— The disease is "iiitr^y f if 1,1 Thomases in which the bronzing 
is slight or does not occur run a more rapid course. There are occasionally 
acute cases which, with great wenkness, vomiting, and diarrluca, prove fatal 
in a few weeks. In a few cases the disease is much prolonged, even to six or 
ten years. In rare instances recovery has taken place, and periods of improve¬ 
ment, lasting many months, may occur. 

Treatment. —When there is profound asthenia the patient should be con- 
finrd tohrd, as fatal syncope may at any time occur. In three of my cases 
death was sudden. Arsenic and strychnia are useful tonics. For the diar¬ 
r hoea lnryn cloaca nf bismuth should tie given; for the irritability of the stom- 
adv. creasote^Jiydrocyanic acid, ice, and champagne. The diet should bo 
1 ig ht and'"nutrit ious. Many patients thrive Best on a strict milk diet. 

Treatment by Suprarenal Extract. —E. W. Adams has analyzed 97 cases. 
In 7 the condition grew worse, in 3 cases of transplantation death was attrib¬ 
uted to the treatment. In 43 there was no effect noticed. In 31 there was 
temporary improvement; in 16 the relief seemed permanent. In two of our 
eases there was marked improvement; in one all the severe symptoms disap¬ 
peared, and the patient died of an acute infection, which apparently had noth¬ 
ing to do with the disease. The adrenals were found sclerotic. The gland 
may he given raw or partially cooked or in a glycerin extract. Tabloids of the 
dried extract are given, one grain of which corresponds to fifteen of the giand. 
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Three of the tabloids may be given daily. Operation has been suggested, but 
has not been carried out on any undoubted case. 

2. Other Diseases of the Supkahenal Capsules. 

Adrenalitis, Acute Hcemorrhagic .—The lesion resembles that of acute pan¬ 
creatitis, haemorrhage and necrosis in varying proportions. The clinical pictu re 
is very complex.' The or^f. ia mi/Llon with pain and vomiting, profound 
prostration and death ip A- faw .day3. In ~o{fre)r cases convulsions occur, or 
there may be a profound myasthenia, acute or,subacute. SuiJden death has 
occurred. Injghildren the disease may be associated with purpura, cutaneous 
and visceral. The symptoms are believed to be due to acute or subacute 
adrenal insufficiency. The diagnosis is not often made during life. The 
white line, the amende vascular skin reflex, described by Sergcnt as of diag¬ 
nostic value, is too common to be of much import. 

Hypertrophy .—Tn chronic nephritis and arterio-flclerosis adenoma or dif¬ 
fuse hyperplasia of the glands has been found, which some have attributed to 
hypgradrenalism—an overactivity of the antitoxic and angiotonic functions • 
of the gland. In children tumor or hypertrophy has been found associated 
with remarkable precocity and development of the sexual organs. 

Tumors .—Primary growths are rare, secondary are not uncommon. The 
former are usually mistaken for kidney tumors. There is a special typo of 
malignant growth in children characterized by rapid growth, diffuse infiltra¬ 
tion of the liver, and great distention of the abdomen without ascites or jaun¬ 
dice (Pepper tertius); and Robert Hutchison has described a remarkuhle 
syndrome in children of adrenal tumor, exophthalmos and cranial tumors. 

IX. DISEASES OF TEE SPLEEN. 

The acute swelling in fever, and the chronic enlargement of the organ in 
paludism, leukaemia, cirrhosis of the liver, and heart-disease have been fully 
described, but there remain several conditions to which brief reference may 
be made. 

1. Movable Spleen. 

Movable or wandering spleen is seen most frequently in women the sub¬ 
jects of enteroptosis. It may be present without signs of displacement of 
other organs. It may be found accidentally in individuals who present no 
symptoms whatever. In other cases there a re draggi ng, uneasy feelings in the 
back and side. AlLgrades are met with, from a spleen tliat can be felt com¬ 
pletely, helojv the margin of the ribs to a condition in which the tumor-mas; 
impinges upon the pelvis; indeed, the organ has been found in an inguina' 
hernia! In the large majority of all cases the_ spleen is enlarged. Sometime 
it appears that the enlargement has caused relaxation of the ligaments; b 
other instances the relaxation seems congenital, as movable spleens have beei 
found in different members of the same family. Pos§iWy_traumatj§in ma 
account-far so me of t he cases. Apart from the dragging, uneasy sensation 
and the worry in nervous patients, wandering spleen causes very few serioi; 
symptoms. Torsion of the pedicle.may produce a very alarming and serioi 
CQastiiipn, leading to great swelling of the organ, high Jgy qr, or even 1 
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MflWl i is . A young woman was admitted to my colleague Kelly's ward with 
a tumor supposed to be ovarian, but which proved to be a wandering, moder¬ 
ately enlarged spleen. She was transferred to the medical wanl. where she 
had suddenly very great pain in the abdomen, a large swelling in the left flank, 
and much tenderness. Halsted operated mid found an enormously enlarged 
spleen in a condition of necrosis, adherent to the adjacent parts and to the 
abdominal wall. Ho laid it open freely, and large necrotic masses of spleen 
tissue discharged for some time. She made a good recovery. 

The diagno sis of a wandering spleen is usually easy unless the organ lie- 
eomes fixed and is deformed by adhesions and perisplenitis. The shape .of the 
organ, and the sharp margin with the notclics are the points to be specially 

The treat me n t of the condition is important. Occasionally the organ may 
be kept in position by a properly adapted belt and a pad under the left costal 
margin. Removal of the displaced organ has liecn advised and carried out in 
many cases, and nowadays it is not a very serious operation. It is, however, 
as a rule unnecessary. In 2 eases of enlarged spleen under my care, with great, 
mobility, causing much discomfort and uneasiness, Halsted completely relieved 
the condition by replacing the spleen, packing it in position with gauze, and 
allowing firm adhesions to take place, lloth these patients were seen more 
than eighteen months after the operation and the organ had remained in 
position. 

2 . RUPTURE OK THE Rl’I.KKN. 

This is of interest in connection with the spontaneous rupture in cases of 
acute enlargement during typhoid fever or malaria, which is very rare. Rup¬ 
ture of a malarial spleen may follow a blow, or a fall, or an exploratory punc¬ 
ture. In India and in Mauritius rupture of the spleen is stated to be very 
common. Fatal haemorrhage may follow puncture of a swollen spleen with a 
hypodermic needle. Occasionally the rupture results from the breaking of an 
infarct or of an abscess. The symptoms are those of lueinorrhage into the 
peritonaeum, and the condition demands immediate laparotomy. 

3. Infarct and Abscess of tiie Spleen. 

Emboli in the splenic arteries causing infarcts may lie cither infective or 
simple. They are seen most frequently in ulcerative endocarditis and in septio 
conditions. Infarcts may also follow the formation of thrombi in the branches 
of the splenic artery in cases of fever. They are not very infrequent in 
typhoid. In a few instances the infarcts have followed thrombosis in the 
splenic veins. They are chiefly of pathological interest. The infarct of the 
spleen may be suspected in cases of'septicaemia or pyiemia when there is pain 
in the splenic region, tenderness on pressure, and slight swelling of the organ; 
on several occasions I have heard a well-marked peritoneal friction rub. Occa¬ 
sionally in the infective infarcts large abscesses are formed, and in rare 
instances the whole organ may be converted into a sac of pus. 

Tumors of the spleen, hydatid and other cysts of the organ, and gummata 
are rare conditions of anatomical interest. In Hodgkin’s disease the organ 
may be enlarged and smooth, or irregular from the presence of nodular tumors. 
» 
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4. Splenomegaly, Splenic Anaemia, Bivrr'a n.ar... 

Anemia may be associated with many conditions in-which the spleen is 
enlarged—in leukaemia, in pernicious anaemia, in Hodgkin’s disease, ip cir- 
rhoeis of the liver, particularly of the hypertrophic type, and in the syphilitic 
form, and in chronic malaria. But apart from all these, and apart from the 
forms of tropical splenomegaly already considered, are the conditions which 
have been grouped under the names primitive splenomegaly, splenic anaemia, 
and Banti’s disease. Though the clinical picture may be very similar, it seems 
impossible to classify them all as one disease. The following groups of cases 
may be described: 

1. Banti’i dise as e , with its three stages: (a) simple splenomegaly, which 
may persist for years, without anaemia or with perhaps only a low color index; 
(&) severe anaemia of a secondary type with pigmentation of the skin and a 
marked tendency to hsematemesis; (cj finally jaundice supervenes and ascites. 
Thexhronicity, the great enlargement of the spleen, and the secondary anaemia 
are the most striking features. In most cases a chronic hyperplasia of the 
organ has been found; in a few an extraordinary endothelial hyperplasia, 
which Gaucher described as a chronic endothelioma. In a small number of 
cases, Dock, D6v6, and others have reported a remarkable sclerosis of the por¬ 
tal vessels, with thromboses and obliteration; but whether this is primary or 
secondary has not yet been determined. The cause of the disease is.-unknown. 
It may be a chronic infective process, the chief seat of which is in the spleen, 
where the poisons cause the endothelial proliferation. That the spleen itself 
is at fault appears probable from the prompt relief which follows removal of 
the organ. In three of five cases which I have seen, permanent recovery has 
followed splenectomy. 

2. There are two family forms of splenomegaly, in one the children 

attacked present marked constitutionar dtfltu rbanooo-. dwarfing of stature, 
clubbing of the fingers, infantilism, pigmentation of the skin, and sometimes 
enlargement of the liver. This is the variety described by Collier, Bovaid, 
Brill, and Frederick Taylor. In the other, the Minkowski type, the spleno¬ 
megaly is associated with a congenital jaundice, but the health of the patient 
is not disturbed. Though jaundice is present there is no bile coloring matter 
in the —nn fi"hrlnm f rifi mn 

In Banti’s disease removal of the spleen t ofEers the best chance of perma¬ 
nent relief. Armstrong’s recent statistics give 72 per cent of recoveries. 
A rpen ic and the X-rays appear to have very little influence. 

5. Splenomegalio Polyoyth-smia with Cyanosis (Yaquez’s Disease) . 

A condition in which with an enlarged spleen and cyanosis there is an 
extraordinary increase of the red blood-corpuscles, up to 9-13 millions per 
c.mm. Heada che, giddin ess, and q onstipation are the common symptoms. The 
patients may present a curious bnfck-red color^ ox_when it is cold an extreme 
degree of cyanosis. It is a chmnic-afCeotion, lasting -many .years. In the 
few post-mortems which have been performed the bone-marrow has been found 
in a state of extreme hyperplasia, and it has been suggested that the disease 
h the red'bieod counterpart of leukaamia—erythrpeythtp miafar erythrem ia- 
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In the Quarterly Journal of Medicine, October, 1908, and January, 1909, 
Dr. Parkes Weber gives a full critical digest of the subject, which is one 
of great clinical and pathological interest. Ikilygiobutism without splenic 
enlargement occurs in many other conditions, particularly in congenital heart- 
d i seas e a nd after residence at high altitudes. With jirimary tuberculosis of 
the Bglsfin ihcre_has also been associated polyglobulism and •cyanosis. But 
apart from all these conditions there is probably a well-defined disease of 
unknown etiology with the above-mentioned characters. 


X. DISEASES OF THE THTBOID GLAND. 

1. CONUKSTION. 

At puberty, in girls, often at the onset of menstruation, the gland enlarges; 
in certain women the neck becomes fuller at each menstruation, and it was 
an old idea that the gland enlarged at or after defloration. The slight enlarge¬ 
ment at puberty may persist for months and cause uneasiness, but as a rule 
it disappears completely. 1 do not remember a single instance in which the 
goitre has remained, though of course such a possibility has to he considered. 
From mechanical causes, as ligh t collars, repeated crying, or prolonged use of 
t hp voi ce, the gland may swell for a short time. 


2. Aoutk Thyroiditis. 

Thir ty prim ary it is almost always a complication of one of the acute 
infections, typhoid fever, scarlet fever, diphtheria, pneumonia, rheumatic fever, 
o r mump s. The whole gland may be involved, or only one lobe. There ip 
swelling, pa in mi pressure, and very soon redness over the ulfeeted part. It 
may. resolve or go on to suppuration. The entire gland may be destroyed and 
myxeedema follow, as in a case reported by Shields. Basedow’s disease has fol¬ 
lowed the acute thyroiditis of typhoid fever. 


3. Goitre. 


Definition.—Hypertrophy of the thyroid gland, occurring sporadically or 
endemically. 

Sporadic goitre is not uncommon, and is confined almost exclusively ta 
w o m e n: . In girls at puberty slight enlargement of the gland is very common, 
and it may persist for a year or longer; in rare instances the enlargement per- 


The following varieties may be distinguished: (a) Parenchymatous, in 
which the enlargement is general and the follicles, usually newly formed, 
contain p gelatinous colloid material, (b) Vascular, in which the en¬ 
largement is chiefly due to dilatation of the blood-vessels without the 
new formation of glandular tissue, (c) Cystic goitre, in which the en¬ 
larged gland is occupied by large cysts, the walls of which often undergo cal¬ 
cification. . 

Endemic goitre is rare in the United States and Canada. The endemic 
centres referred to in Barton’s monograph (1819) and in Ilirsch’s Geograph¬ 
ical* Pathology |D longer exist. It is most prevalent about the eastern end of 
Lake Ontario and in Michigan (Dock), and in parts of the province of Que- 
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bcc; and of late years there appears to have been an increase in the cases. 
In Great Britain it is still met with in a few localities, as in Derbyshire—the 
Derbyshire neck; and it is very common in the upper Thames valley. In 
Switzerland and parts of France and Italy it is very.prevalent, occurring 
alone or in association with cretinism. In parts of Central Asia there arc 
towns, such aa Khokapd.in. Turkestan, in which a large proportion of the 
population have goitre or cretinism. Busaian. troops stationed there may have 
goitres within a few months. 

In schools and garrisons there have been remarkable outbreaks of acute 
goitre in epidemic form, lasting a few months, and disappearing, in school*, 
after the holidays. In one instance 161 boys among 3S0, and 246 girls among 
381, were attacked (Guillaume). 

Symptoms ,-4Tbe enlargement may be uniform or affect only one lobe, 
or the isthmus alone, j When-small, a goitre causes no. inconvenience. 'When 
large, it may compress the trachea, causing dyspnoea, or may pass beneath the 
sternum and compress the veins. These, however, are exceptional circum¬ 
stances, and in a large proportion of all cases no serious symptoms are noted. 
The affection usually comes under the care of the surgeon, tf Sudden-death 
occasionally occurs in large bronchoceles. In some instances it may be difficult 
to determine the cause, and it has been thought to be associated with pressure 
on the vagi. I have reported an instance in which it resulted-' from haemor¬ 
rhage into the gland and into the adjacent tissues. The blood passed into the 
cellular tissues of the neck and under the sternum, covering the aorta and 
pericardium. In regions in which goitre prevails the drinking-water should 
be boiled. Change of locality is sometimes followed by cure. The medicinal 
treatment is very unsatisfactory. Iodine and various countcrirritants exter¬ 
nally, iodide of potash, ergot, and many other drugs are recommended bv 
writers. The thyroid extract has been used with.success in a few cases. If 
the organ progressively enlarges and causes great disfigurement or inconven¬ 
ience, operation should be advised. 

4. Tumobs of the Thtboid. 

These are very varied, (a) Adenomata, either simple or malignant 
The latter may form extensive metastases. A case is reported by Hayward 
in which growths resembling thyroid tissue occurred in the lungs and 
various bones of the body, (h) Cancer, of which several forms have been 
lescribed. (c) Sarcoma. All of these have a surgical rather than a medical 
nterest. 

Aberrant and Accessory Thyroids .—Anywhere from the root of the tongue 
■jo the arch of the aorta small fragments of thyroidal tissue have been found, 
[n the mediastinum they may form large tumors, and in the pleura an acce- 
wry cystic thyroid may fill the upper half of one pleural cavity or even the 
snlire side (F. A. Packard). Thkjiugauil thyroid is hot uncommon, varv- 
ng in sifc?. from a hemp seed to a pea, usually free in the deep muscle- 
>f the tongtie, or attached to the hyoid bone. When enlarged the lingual 
roiiie-may form a tumor of considerable size. The true thyroid has been 
ibsent, and! removal of the lingual goitre has been follo wed by. myxoedjn i.' 
fStorrsl. 
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5. Exophthalmic (Ioitkk. 

(Graves’s, Basedow’s, or Parry's Disease.) 

Definition.—A disease characterized by exophthalmos, enlargement of the 
rtiymi d- and functional disturbance of the vascular system. I Ms very possibly 
caused by disturbed function of the thyroid gland (hyperthyroidism). 

•Historical Note. —In the posthumous writings of t'aleb lliliier l’arry 
(182&) is a description of 8 cases of Enlargement of the Thyroid (Hand in 
Connection with Enlargement or Palpitation of the Heart. In the first ease, 
seen in 1786, he also described the exophthalmos: *■ The eyes wore protruded 
from their sockets, and the countenance exhibited an up|ienrniieo of agitation 
and distress, especially in any muscular movement.” The Italians chum that 
Flajani described the disease in 1800. I have not been able to see his original 
account, but Moebius states that it is meagre and inaccurate, and hears no 
comparison with that of Parry. If the name of any physician is to lie asso¬ 
ciated with the disease, undoubtedly it should he that of the distinguished old 
Bath physician. Graves doscrilied the disease in 1805 and Basedow in 1810. 

Etiology. —The disease is more frequent in women than in men. Of 200 
cases tabulated by Eshncr, there were 161 females. The age of onset is usually „ 
from tlugtwentieth to the thirtieth year. It is sometimes seen iusseveral mem- 
bers of the same family. Worry, fright, and depressing emotions precede the . 
development of the disease in a number of eases. 

The disease is regarded by some as a pure neurosis, in favor of which is A 
urged the onset after a profound emotion, the absence of lesions, and the 
cure which has followed in a few cases after operations upon the nose. Other* 
believe that it is caused by a central lesion in the medulla oblongata. In , 
support of this there is a certain amount of experimental evidence, and in 
a few autopsies changes have been found in the medulla. Of late years the 
view has been urged, particularly by Moebius and by Greenfield, that exoph¬ 
thalmic goitre is primarily a disease of the thyroid gland (hyperlliyrea) m 
antithesis to myxedema (athyrea). The clinical contrast lietween these two 
diseases is most suggestive—the increased excitability of thu nervous system, 
the flushed, moist skin, the vascular erythism in the one; the dull apathy, 
the low temperature, slow pulse, and dry skin of the other. ie e mnges in 
the gland in exophthalmic goitre arc, as shown by Greenfield, those of an orga 
in active evolution—viz., increased proliferation with the production, of newiy 
formed tubular spaces and absorption of the colloid materia w m i • P 
by a more mucinous fluid (Bradshaw Lecture, 1893). 1 lm thyroidjcxtract 
given in excess produces symptoms not unlike those of * ls f“ ,| 

cardia, tremor, headache, sweating, and prostration. Bcclere has recently 
reported a case in which exopthalmos developed after an 
the thyroid extract usually aggravates the symptoms of esopl thalm : goitre^ 
The most successful line of treatment has been I;ha directed tn.dmm. h the 
bulk of the goitre. These are some of the considerations which avor-the v e 
that the symptoms are due to disturbed function of the thyroid gland, Prob 
ably to h^Lcretion of certain materials, which induce » ^ °f diromc 

intgxicatioT Myxmdema may develop in the late stage* s 'Xuhe nntriSn 
simteefema and in a few cases scleroderma, which indicate that the nutrition 
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of the skin is involved. Persistence of the thymus is almost the rule (Hector 
Mackenzie), but its significance is unknown. 

Symptoms. —Acute and chronic forms may be recognized. In the acute 
form the disease may arise with great rapidity. In a patient of J. H. Lloyd's, 
of Philadelphia, a woman, aged thirty-nine, who had been considered perfectly 
healthy, but wjiose friends had noticed that for some time her eyes looked 
rather large, was suddenly seized with intense vomiting and diarrhoea, rapid 
action of the heart, and great throbbing of the arteries. The eyes were promi¬ 
nent and staring and the thyroid gland was found much enlarged and soft. 
The gastro-intestinal symptoms continued, the pulse became more rapid, the 
vomiting was incessant, and the patient died on the third day of the illness. 
Only the abdominal and thoracic organs could be examined and no changes 
were found. Two rapidly fatal cases occurred at the Philadelphia Hospital, 
one of which, under F. P. Henry’s care, had marked cerebral symptoms. The 
acute cases are not always associated with delirium. In a case reported by 
Sutcliff death occurred within three months from the onset of the symptoms, 
owing to repeated and uncontrollable vomiting. More frequently the onset is 
gradual and the disease is chronic. There are four characteristic symptoms 
of the disease—exophthalmos, tachycardia, enlargement of the thyroid, and 
tremor. 

Taohycaedia. —Eapid heart action iB only one of a scries of remarkable 
vascular phenomena in the disease. The pulse-rate at first may be not more 
than 95 or 100, but when the disease is established it may be from 140 to 
fSO, or even higher. Irregularity is not common, except toward the close. In 
a well-developed case the visible area of cardiac pulsation is much increased, 
the action is heaving and forcible, and the shock of the heart-sounds is well 
felt. The large arteries at the root of the neck throb forcibly. There is 
visible pulsation in the peripheral arteries. The capillary pulse is readily 
seen, and there are few diseases in which one may see at times with greater 
“distinctness the venous pulse in the veins of the hand. The throbbing pulsa¬ 
tion of the arteries may be felt even in the finger tips. Vascular erythema is 
common—the face and neck are flushed and there may be a wide-spread ery¬ 
thema of the body and limbs. On auscultation murmurs are usually heard 
over the heart, a loud apex systolic and loud bruits at the base and over the 
manubrium. The sounds of the heart may be very intense. In rare instances 
they may be heard at some distance from the patient; according to Graves, 
as far as four feet. Attacks of acute dilatation of the heart may occur with 
dyspnoea, cough, and a frothy bloody expectoration. 

Exophthalmos, which may be unilateral, usually follows the vascular dis¬ 
turbance. It is readily recognized by the protrusion of the balls, and partly by 
the fact that the lids do not completely cover the sclerotica, so that a rim of 
white is seen above and below the cornea. The protrusion may become verv 
great and the eye may even be dislocated from the socket, or both eyes may be 
destroyed by panophthalmitis, a condition present in one of Basedow’s cases. 
The vision is normal. Graefe noted that when the eyeball is moved downward 
the upper lid does not follow it as in health. This is known as Graefa’s sign. 
The palpebral aperture is wider than in health, owing to spasm or retraction of 
the npper lid (Stellwag’s sign). The patient winks less frequently than in 
” • •- - i«.H-aT.fimi t« ttiB lack of convergence of the two 
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.eyes." Changes in the pupils and in the optic nerves are rare. Pulsation of the 
retinal arteries is common. 

Enlargement ok the thyroid commonly occurs with the exophthalmos. 

It may be general or in only one lobe, and is rarely so large as in ordinary 
goitre. The vessels are usually much dilated, and the whole gland may be 
seen to pulsate. A thrill may be felt on palpation and on auscultation a loud 
systolic murmur, or more commonly a bruit dc diublc. A double murmur is 
common and is pathognomonic ( Gullm ann). 

Tremor is the fourth cardinal symptom, and was really first described by 
Basedow. It is involuntary, fine, about eight to the second. It is of great 
importance in the diagnosis of the early eases. 

Among other symptoms are amemia, emaciation, and slight fever. At¬ 
tacks of vomiting and diarrhoea may occur. The latter may be very severe 
and distressing, recurring at intervals. The greatest, complaint is of the forci¬ 
ble throbbing in the arteries, often accompanied with unpleasant flushes of 
heat and profuse perspirations. 

Erythematous flush ino is common. Pruritus may lie a severe'and per¬ 
sistent symptom. Multiple telangiectases have been described. Solid, infil¬ 
trated oedema is not uncommon, ft may be I ransilory. A remarkable myx- 
oedematous state may supervene. Pigmentary changes are very common. They 
may be patchy or generalized. Hj’drocysloina may occur, and the coexistence 
of scleroderma and Graves’s disease has been frequently noticed. Irritability 
of temper, change in disposition, and great mental depression have been de¬ 
scribed. An important complication is acute mania, in which the patient may 
die in a few days. Weakness of the muscles is not uncommon, particularly a 
feeling of cc giving way ” of the legs. If the patient holds the head down and 
is asked to look up without raising the head, the forehead remains smooth and 
is not wrinkled, as in a normal individual (Jollrov 1 ■ A feature of interest 
noted by Charcot is the great diminution in the electrical resistance, which ^ 
may be due to the saturation of the skin with moisture owing to the vaso-motor ; 
dilatation (Hirt). Bryson has noted the fact that the chest expansion may he 
greatly diminished. The emaciation may be oxtreme. | Glycosuria and^albu- 
minuria are not infrequent complications. "True diabetes may occur. 

The course of the disease is usually chronic, lasting several years. After 
persisting for six months or a year the symptoms may disappear. There are 
remarkable instances in which the symptoms have come on with great inten¬ 
sity, following fright, and have disappeared again in a few days. A certain 
proportion of the cases get well, but when the disease is well advanced recov- 


cry is r&rc • . , 

Diagnosis.—Few diseases are so easily recognized. The difficulty is with 
the partially developed forms, formes frustes, which are not uncommon. 1 he 
nervous state, the tremor, and tachycardia may lie the only features, or the 
may be slight swelling of the thyroid with tremor alone. 1 he greatest d ffi 
culty arises in the cases of hysterical tremor with rapid hear action. 

Treatment.—(a) The disease is serious enough to warrant strong m 
systematically carried out; much valuable time is lost in trying various rem- 
SrSSluld’be in bed. at absolute rest, and sec very few person^ 
action the ice-bag may be "*™*g**^ 
the day, and veratrum viride, aconite, or strophanth fc 
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Ergot, belladonna, phosphate of soda, small doses of opium, and many other 
remedies are recommended, and in some instances I have seen benefit from 
the belladonna and the phosphate of soda. Electricity may be helpful. 

(6) Serum Therapy .—Two methods are employed: feeding with the milk 
-of dethyroidizcd goats, introduced by Lanz, which is obtainable as a substance 
called rodagen. Good results have been reported by Mackenzie and others. 
Beebe, o^ne oilier liandjjQscs the serum of animals into which human thyroid 
extract has been injected. Excellent results have been obtained, but the 
method has the danger associated with the use of foreign sera. 

(c) Surgical Treatment .—Removal of part of the thyroid gland offers 
the-best hope of permanent cure. It is remarkable with what rapidity all the 
symptoms may disappear after partial thyroidectomy. A second operation 
may be necessary in severe cases. The results obtained by the brothers Mayo 
and by Kocher give a remarkable percentage of recoveries. The operation 
under cocaine may be done with safety when the condition of the heart and 
the extreme tachycardia do not contraindicate it. yTying of the arteries and 
exothyropexia are also recommended. 'Excision of the superior cervic al ganglia r 
of the sympathetic has one beneficial result, viz., the production of slight 
ptosis, which obviates the staring character of the exophthalmos. ~t •' 

, Marked benefit has followed the use of the X-rays in a few cases. 


6. Myxcedkma (Aikyrea). 

Definition.—A constitutional affection, due to the loss of function of the 
thyroid gland. The disease, which was described by Sir William Gull as a 
cretinoid change, and later by Ord, is characterized clinically by a myxmdcina- 
tpus-condition of the subcutaneous tissues and mental failure, and anatom¬ 
ically by atrophy of the thyroid gland. 

Clinical Dorms.—Three-groups of cases may be recognized—cretinism, 
myxoedema proper, and operative myxeedema. To Felix Semon is due the 
credit of recognizing that these were one and the same condition and all due 
^to loss of function of the thyroid. 

Cbimhibm.—T his remarkable impairment of nutrition follows absence or 
loss of function of the thyroid gland, either congenital or appearing at any 
' time .before puberty. There islremarkable retardation of dcvelopment^steu- 
tion-of the, infantile state, andun extraordinary disproportion .between the 
different parts of the body. T.wa farms are recognized, the spamdic and the 
etufemic. Iajhe sporadic form the 1 gland may be congenitally absent, it may 
be-atrephied^jfter one «f the specific fevers, or the conditiorf .m ay devel op 
with goitre. - Since we haVe learned to recognize the disease iws surprising 
how many cases have been reported. In Great Britain the disease is not 
uncqmmon, and many cases have been reported. 

The condition is rap-jy recognized before the infant is six or seven 
months old. Then it iB noticed that the cliild does not grow so rapidly and 
is not bright mentally. The tongue looks large and hangs out of the mouth. 
The hair may be thin and the Bkin very dry. Usually by the end of the 
first year and during the second year the signs become very marked. The 
f a ce is-l arge, looks.bloated, the eyclida are puffy and swollen; the ate nasi 
are^Jhick, the nose looks depressed and flat. Dentition is delayed, and the 
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teeth which appear decay early. The abdomen is swollen, the legs are thick 
and -eljait, and the hands and feet are undeveloped and pudgy. The face is ' 
palfi.and sometimes has a waxy, sallow tint. The fontanelles remain open; 
there is much.muscular weakness, and the child can not support itself. In tho 
supraclavicular regions there are large pads of fat. The child does not. develop 
mentally; there are various grades of idiocy and imlxjeility. 

A very interesting form is that in which, after the child hns thriven and 
developed until its fourth or fifth year, or even later, the symptoms begin 
after a fever, in consequence of an atrophy of the gland. Parker suggests for 
this variety the name juvenile myxoedema. 

Eademicjxeiinism occurs under local conditions, as yet unknown, in asso¬ 
ciation with goitre. It is met with chielly in Switzerland and parts of Italy 
and France. 

' Th ^-diagnosis is very easy after one has soon a ease or good illustrations. 
Ijrfafitsj&.year or so old sometimes become ilabby, lose their vivacity, or show 
a pjntij]>erant. abdomen and lax skin with slight cretinoid appearance. These 
i milder forms, as they have been termed, are probably due to transient func¬ 
tional disturbance in the gland. There is rarely any dillieulty in recognizing 
the different other types of idiocy. The condition known as fallal rickets, 
achondroplasia, or diondrodyslmphia fwtalis. is more likely to be mistaken 
for cretinism. Tho children which survive birth grow up as a remarkable 


form of dwarfs, characterized by shortness of the limbs (micromelia) and 
enormous enlargement, of the articulations, due to hyperplasia of the carti¬ 
laginous ends of the hones. Infantilism —the condition characterized by a 
preservation in the adult of the exterior form of infancy.with tho non-apjicur- 
ance- of the secondary sexual characters—-could scarcely he mistaken for 

cretinism. < 

Myxuodema of Adults ( Gull’s Disease ).—In this, women are very much 
more frequently affected than men—in a ratio of C to 1. The disease may 
affect several members of a family, and it may lie transmitted through the 
mother. In some instances there has been first the appearance of exophthalmic 
goitre. Though occurring most commonly in women, it seems toihava no 
special relation to tho catamenia or to pregnancy; the symptoms of myxiedcma 
may disappear during pregnancy or may develop post partum. Myxmdema 
and exophthalmic goitre may occur in sisters. It is not so common in Amer¬ 
ica as in England. In sixteen years I saw only 10 cases in Baltimore, 7 of 
which were in the hospital. C. P. Howard has collected 100 American cases, 
of which 86 were in women. The .symptoms of this form, as given by Ord. 
are marked-increase in the general bulk of the body, a firm, inelastic swe 1- 
i ng of th e skin, which does not pit on pressure; dryness ami roughness, 
whicL. tend, with the swelling, to obliterate in the face the lines of ex¬ 
pression; imperfect nutrition of the hair; local tumefaction of t le s in an 
subcutaneous tissues, particularly in the supraclavicular region. ie p ys- 
iognomy is altered in a remarkable way: the features are coarse an r , 
the lips thick, the nostrils broad and thick, and the mouth is enlarged. 
Over the cheeks, sometimes the nose, there is a reddish patch, mere is a 
striking slowness of thought and of movement. I he memory »eeomM e- 
fective, the patients grow irritable and suspicious, and there may be head¬ 
ache. In some instances there are delusions and hallucinations, leading 
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a final condition of dementia. The gait is heavy and slow. The tempera- 
* ture may be below normal. The functions of the heart, lungs, and abdom¬ 
inal organs are normal. Haemorrhage sometimes occurs. Albuminuria is 
sometimes present, more rarely glycosuria. Death is usually due to some 
intercurrent disease, most frequently tuberculosis (Greenfield). The thyroid 
gland is diminished in size and may become completely atrophied and con¬ 
verted into a fibrous mass. The subcutaneous fat is abundant, and in one 
or two instances a great increase in the mucin has been found, the larynx 
is also involved. 

The course of the disease is slow but progressive, and extends over ten or 
fifteen years. A condition of acute and temporary myxeedema may develop in 
connection with enlargement of the thyroid in young persons. Myxeedema 
may follow exophthalmic goitre. In other instances the symptoms of the two 
diseases have been combined. I have reported a case in which a young man 
became bloated and increased in weight enormously during three months, thou 
had tachycardia with tremor and activo delirium, and died within six months 
of the onset of the symptoms. 

Owwative Myxiedkha ; Cachexia Stbumipkiva.— llorslcy, in a series of 
interesting experiments, showed that complete removal of the thyroid in mon¬ 
keys was followed by the production of a condition similar to that of myx¬ 
edema and often associated withy spasms or'Jetanoid contractures, and followed 
; l,y apathy andveoma. When the monkeys were kept warm myxeedema was 
” averted, and, instead of an acute myxeedema, the animals had a condition 
which closely resembled cretinism. An identical condition may follow extirpa¬ 
tion of the thyroid in man. Koclicr, of Bern, found that after complete extir¬ 
pation a cachectic condition followed in many cases, the symptoms of which 
are practically identical with those of myxeedema. The disease follows only 
a certain number of total and a much smaller proportion of partial removal' 
of the thyroid gland. Of 408 cases, in 69 the operative myxeedema occurred. 
It has been thought that if a small fragment of the thyroid remains, or it 
there are accessory glands, which in animals are very common, these symptoms 
do not develop. It is possible that in men, in the cases of complete removal, 
the accessory fragments subserve the function of the gland. Operative mjx- 
ccdcma is very rare in America. A few years ago I was able to find only two 
cases, one of which, McGraw’s, referred to in previous editions of this work, ha- 
since been cured. 

The diagnosis of myxeedema is easy, as a rulc.i The general aspect of the 
patient—the.subcutaneous swelling and the pallor—suggests Bright’s disease, 
which may be strengthened by the discovery of tube-casts and of albumin in 
the urine; but the solid character of the swelling, the exceeding dryness of 
the skin, the yellowish-white color, the low temperature, the loss of hair, and 
the dull, listless mental state should suffice to differentiate the two condition- 
In dubious cases not too much stress should be laid upon the supraclavicular 
swellings. There may be marked fibro-fatty enlargements in this situation in 
healthy pergsmvihe.supraclavicular pseudodipomata of Vemeuil. 

Treatment.—The patients suffer in cold and improve greatly in warm 
weather. They should therefore be kept aUw.even temperature, and should, 
if possible, move.^o a. warm climate during the winter months. Repeated warm 
baths with shampooing useful. Gur art has made no more brilliant 
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advance than in the cure of those disorders duo to disturbed function of tho^ 
thyroid gland. That we can to-day rescue children otherwise doomed to help- v 
lew idiocy—that we can restore to life the hopeless victims of myxoedema— 1 
is a triumph of experimental medicine for which we are indebted very largely 
to Victor Horsley and to his pupil Murray. Transplantation of the gland was 
first tried; then Murray used an extract subcutaneously. Hector Mackenzie in 
1 sindon and Ilowitz in Copenhagen introduced the method o’f feeding. We 
now know that the gland, taken either fresh, or as the watery or glycerin ex¬ 
tract, or dried and powdered, is equally efficacious in a majority of all the cases 
of myxocdcina in infants or adults. Many preparations are now on the mar¬ 
ket, but it makes little difference how the gland is administered. The dried 
powdered gland and the glycerin extract are most convenient, it is well to 
begin with the powdered gland, 1 grain three times a day, of the I’arke-Davis 
preparation, or one of the Burroughs and Welcome tablets. The dose may be 
increased gradually until the patient takes 10 or 15 grains in the day. In 
many cases there are no unpleasant symptoms; in others there are irritation 
of the skin, restlessness, rapid pulse, and delirium; in rare instances tonic 
spasms, the condition to which the term lln/ruidixm is applied. The results, 
as a rule, are most astounding—unparalleled by anything in the whole range 
of curative measures. Within six weeks a poor, feeble-minded, toad-like cari¬ 
cature of humanity may be restored to mental and bodily health. Loss of 
weight is one of the first and most striking effects; one of my patients lost over 
30 pounds within six weeks. The skin becomes moist, the urine is increased, 
the perspiration returns, the temperature rises, the pulse-rate quickens, and the 
mental torpor lessens. Ill effects are rare. Two or three cases with old heart 
lesions have died during or after the treatment; in one instance a temporaty 
condition of Graves’ disease was induced. 

The treatment, as Murray suggests, must lie carried out in t.wo stages— 
one, early, in which full doses are given until the euie is effected; the other, 
the permanent use of small doses sufficient to preserve the normal irietalmlism. 
In the cases of cretinism it seems to lie necessary to keep up the treatment 
indefinitely. I have seen several instances of remarkable relapse follow the 
cessation of the use of the extract. 

XI. DISEASES OF THE THYMUS GLAND. 

The functions of this gland are unknown. It is a suggestive fact that Bau¬ 
mann found in it minute quantities of a compound containing iodine. It has 
been thought that its internal secretion has an influence in combating infective 
agents. Friedleben’s estimate of the weight of the organ at birth—13 
grammes—is stated by Dudgeon to be too high. He puts it at 7.10 grammes. 
The largest in his series occurred in a child aged five months, 47 grammes. 
At the ninth month the gland weighs 20 grammes, and at the second year 
25 to 30. 

The organ, after reaching its largest size about the end of the second year, 
gradually wastes, until at the time of puberty it is a mere fatty remnant, 
in which, however, there are "traces of its original structure in the form of 
small masses of thymus corpuscles, and even of concentric corpuscles ” 
(Quain). A complete consideration of the affections of this gland is to be 



772 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


found in Friedleben’s remarkable monograph, Die Physiologic dor Thymus- 
druse, 1858. The following arc the most important conditions: 

I. Persistence of the organ after the fifteenth year, met with occasionally, 
but under circumstances so varied that a satisfactory explanation can not be 
offered. The existence of the gland may be determined by the presence of 
an area of dulnesa along the left sternal border. 

II. Hypertrophy of the Thymus.—The size of the gland varies widely, so 
that it is difficult to define exactly the limits between persistence and enlarge¬ 
ment. The condition is of interest from three standpoints: (a) The supposed 
occurrence of thymic asthma , Jpe to pressure from the enlarged gland. A 
number of observers have attributed the symptoms of laryngismus stridulus 
to pressure exerted by the enlarged thymus. Many German writers consider 
thymic asthma identical with the laryngismus stridulus of English authors, 
who, as a rule, have laid no stress whatever on the association. There can be, 
I think, no question that the ordinary laryngismus seen in rickety children is a 
convulsive affection and is not the result of compression. But a very greatly 
enlarged thymus may seriously hamper the structures within the thorax. 
Jacobi, in his monograph on the gland, states that in an infant of eight months 
the distance between the manubrium stemi and the vertebral cplumn is 2.2 
cm., a space which he thinks might be completely filled by an enlarged and 
congested thymus.- Siegel’s case also points to the possibility of this com¬ 
pression. A boy aged two and a half years had had for two weeks cough 
and bronchial rales with dyspncea, which was more or less constant with- noc¬ 
turnal exacerbations. Laryngismus stridulus was diagnosed. Tracheotomy 
was performed shortly after admission without relief, but when subsequently 
the anterior mediastinum was opened from above by extending the jncision 
from the tracheotomy wound, a piece of the thymus as large as a hazel-nut 
appeared with each inspiration. The gland was drawn up with forceps and 
fastened by three stitches to the fascia over the sternum. The child rested 
quietly after the operation, had no dyspncea, and made a complete recovery 
(Berl. klin. Woeh., 1896, No. 40). From a child aged two months (dyspnoeie 
from the eighth day) Kdn'g removed a portion of the thymus, leaving the 
Bubstemal part. These arc cases that go far to disprove Friedleben’s dictum— 
es. gieht kein Asthma thymicum. Warthin has considered the whole question 
very thoroughly in his exliaustive article on the Thymus in my “ System of 
Medicine,” Vol. IV. 

(£) Thymus Enlargement and Sudden Death. —In considering the ques¬ 
tion of the so-called lymphatic constitution, with which an enlarged thymus 
is usually associated, wo have spoken of the occurrence of sudden death. l*wo 
groups-of., cases, are met with in the literature: -First, such instances as those 
described by Grawitz, Jacobi, and others, in which young infants have been 
either found dead in bed or have been attacked suddenly with dyspnoea, have 
become-cyanotic, and died in a few minutes. In such cases the thymus has 
been found greatly enlarged, and death has been thought to be directly due 
either to.pressure on the air-passages, pressure on the pneumogastric (causing 
spasm of the glottis), or pressure on the great vessels. To the second group 
belong the cases in adults which have been described of late by Nordmann, 
Paltauf, Ohlmacher, and others, in which the sudden death has occurred under 
such conditions as anaesthesia or while bathing. In a number of these cases 
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not only has the thymus been found enlarged, but the spleen and lymphatic 
tissues generally. The question is one .of considerable medico-legal interest, 
and has been spoken of under Lymphat ism. 

Rolleston reports a ease of sudden death after signs of cardiac failure last¬ 
ing for only twenty minutes, in which there was hyperplasia of a persistent 
thymus. The gland with the trachea weighed 11 ounces. 

(c) Atrophy of the Thymus. —The condition may he primary, found acci¬ 
dentally in a child without any other pathological changes except a wasting 
or marasmus. To this association lluhruh has called special attention. The 
secondary atrophy is common in tuberculosifcniid other chronic maladies. 

(d) Thymus Qland and Exophthalmic Goihr. —That there is some asso¬ 
ciation between those conditions is urged on two grounds: First, the per¬ 
sistence of the gland in (1 raves" disease. W. W. Ord and Hector Mackenzie 
state that it has been found enlarged in all the cases examined at St. Thomas’s 
Hospital, nektoen concludes from a very thorough study of the question 
that the coexistence is more than accidental. Secondly, the good results which 
are stated to follow' the feeding of the thymus gland in tiraves’ disease are held 
to ljpar out the idea that the enlargement during life is compensatory. The 
general concision, however, reached by Hector Mackenzie and by Kinnicutt 
is that the thymus feeding has at best only slight influence upon Graves’ 
disease. 

It is interesting to nolo in connection with the question of enlarged 
thymus and sudden death that two of Hale White’s cases of exophthalmic 
goitre died suddenly, and autopsy showed no reasonable cause of death. 

Among other conditions with which enlarged thymus has lieen associated 
may bejnentioned epilepsy (Ohlmacher). . 

III. Other Morbid Conditions of the Thymus.— Ihrmorrhages are not un¬ 
common, and are found particularly in children who have died of asphyxia. 

Tumofs of the gland, particularly sarcoma and ly in pirn-sarcoma, have been 
frequently described. Many mediastinal tumors originate in the remnants of 
the thymus. Dermoid tumors and cysts have also been met with. Tuliercu- 
losis of the gland, chiefly in the form of miliary nodules, is well dcscrilied in 
Jacobi’s monograph. There is a well-authenticated ease in which it wtfs pri¬ 
mary. Focal necroses in diphtheria have also been described by Jacobi. 

Abscess of thk. Thymus. —The condition described by Dubois, in which 
there were fissure-like cavities tilled with a purulent fluid, and supposed to lie 
present chiefly in the subjects of congenital syphilis, is stated by Chiari to be 
a n»t-mortem softening, which opinion Dudgeon’s observations confirm. In 
one case Jacobi found a small gumma. 

XH. INFANTILISM. 

Associated with lodb or perversion of the internal secretions there is a 
remarkable condition known as infantilism, characterized by the persistence of 
the physical features of childhood after the period of pulxirty has passed. 
There is an arrest of development of the sexual organs and an absence of 
the secondary sexual characteristics—namely, the changes in the figure, as seen 
in the adult, the presence of the facial, pubic, and a x il l ary liair, and the 1 aryu - 
goaj ynlnrgrpmftTit with tbo m irrosjvnnfling changes in_the voice. There is usu- 
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coi-iiirwl The following are the most important . 

l^Myxoederriatousinfantilism.—This has already been described under 
cretinism X< Here there is no question that the thyroid ^adequacy » «pon- 

slbl g ^h^Lirain Type of Infantilism.— ' In this variety, thefigure 1S so 
aT Jj at fi T8t SLt it looks like that of a child. When the patie/it is 

stopped however, his°outlines are seen to be those of an adult and not those 
f'SFildhnod The head is proportionately small and the trunk well-formed, 
t to Sdl .»b™/co»P«d to ihe hi,,,. »a ,h« hony prominence, 
and I ho "mo aeles stahd out distinctly. Wo have bolero 

and quite large enough Joi 1 ;j\ y ,'ar the most potent cause 
to ^i!ein^lto“is hereditary syphilis. Alcoholism in the parents and 
consanguinity arc also mentioned. The various causes leading t« "i i 
nlav an important part—insufficient food, chronic poisoning by tobacco lea l, • 
and mercury. Defective arterial development is suggested by some waters * , 

“ ByronT It ram well has described a condition of retarded development asso¬ 
ciated with chronic diarrluca, which he has called pancreatic mfant,tom. 0 « 
patient mimed remarkably in two years under the use ot the pancreatic " 

aPd it is suggested that pancreatic internal secretion was detective. 

3 Ateliosis • Progeria.— Under these terms, signifying continuous youth 
3. Ateliosis rroge described interesting types of 

SU7SS SJffiJSK-sw* «»—!• -<•<**-. 

out any eonnediou with cretini«m, ,ypl„'„. or wmgemtal huait d„o.„t. 
is often more a delay than an arrest of development. 1 ha,sexual form th. 

« To n, Thumb ” variety of dwarf. There is a similar delay in dcvelopmcm 
nntd puberly, when the sexual organs mature and the body becomes set or 

stereotyped as a miniature man or woman. , • 

ExJeriais a remarkable condition in which, with infantilism as shownu 
stature^and proportion, there is premature decay, as shown in the facial appear¬ 
ance attitude loss of hair, muscular and fatty emaciation, and post mortem 
extensive atheroma of arteries and degenerative (senile) changes in the viscera. 
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A DISEASES OF TIIE PERICARDIUM. 

I. PERICARDITIS. 

Pericarditis is the result of infective processes, primary or secondary, or 
arises by extension of inflammation from contiguous organs. 

Etiology.— Primary, so-called idiopathic, inflammation is rare; but it lias 
been met with in children without any evidence of rheumatism or of any local 
or general disease. Certain of these cases are tuberculous. 

Pericarditis from injury usually comes under the care of the surgeon in 
connection with the primary wound. The trauma may lie from within, due 
to the passage of a foreign liody—a needle, a pin, or a bone—through tho 
oesophagus—a variety exceedingly common in cows and horses. 

Secondary : (a) Most frequently in connection with rheumatism. The 
percent^ given by different authors ranges from thirty to seventy. In our 
330 cases of rheumatic fever (Johns Hopkins Hospital) pericarditis occurred 
in twenty—practically 6 per cent. The articular trouble may lie slight or, 
indeed, the disease may be associated with acute tonsillitis in rheumatic sub¬ 
jects. Certain of the so-called idiopathic cases have their origin in an acute 
tonsillitis. The pericarditis may precede the arthritis. (6) In septic pro¬ 
cesses; in the acute necrosis of bone and in puerperal fever it is not uncom¬ 
mon. (c) In tuberculosis, in which the disease may be primary or part of a 
general involvement of the serous sacs or associated with extensive pulmonary 
disease, (d) In the fevers. Not infrequent after scarlatina; it is rare in 
Tnftuflfia , smfll UpoY, typhoid fever, and diphtheria. Tn pneumonia it is not 
uncommon, ocenrring in 31 among (j(i5 in my clinic (J. A. Chatard). Post 
mortem there were 184 cases with 29 instances of pericarditis. It is most 
fretjuent in double pneumonia, and in our series with disease of the right side, 
if only one lung was involved. Pericarditis sometimes complicates chorea; it 
was present in 19 of 73 autopsies which I collected; in' only 8 of these was 
arthritis present, (e) Terminal pericarditis. In gout, in chronic Bright’s 
disease —pericardite brightique of the French—in arterio-sclerosis, in scurvy, 
in diabetes, and in chronic illness of all Boris a latent pericarditis is common 
and is usually overlooked. 

(/) By Extension .—In pleuro-pneumonia it forms a serious complication, 
and was present in 5 cases of 100 post mortems (Montreal General Hospital). 
It ia most often met with in the pleuro-pneumonia of children and of 
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alcoholics. With simple pleurisy it is rare. In ulcerative endocarditis, puru¬ 
lent myocarditis, anil in aneurism of the aorta pericarditis is occasional!) 
found. It may also follow extension of the disease from the mediastinal 
glands, the ribs, sternum, vertebra;, and even from the abdominal viscera. Tin- 
ordinary pus cocci, the pneumococcus, and the tubercle bacillus are the chief 
organisms met with in acute pericarditis. 

Pericarditis occurs at all ages. Cases have been reported in the foetus. 
In the new-born it may result from septic infection through tho navel 
' Throughout childhood the incidence of rheumatism and scarlet fever make- 
it a frequent affection, whereas late in life it is most often associated with 
-tuberculosis, Bright’s disease, and gout. Males are somewhat more frequenth 
attacked than females. Climatic and seasonal influences have been mentioned 
by some writers. The so-called epidemics of pericarditis have been outbreak* 
of pneumonia with this as a frequent complication. 

Of 100 consecutive cases at the Boston City Hospital, in SI the exudate 
was dry, in 41 serous, in 4 luemorrhagic, and in 5 purulent. Thirty-four cases 
showed signs of old valvular disease; rheumatism was a factor in 51; pneu¬ 
monia in 18; and in 1 chronic nephritis. Of the 100 cases 13 died (Sears). 

Acute PtuntNOUS Pericarditis. 

This, the most common and benign form, is distinguished by the small 
amount of exudate which coats the surface in a thin layer. 

It may be partial or general. In the mildest grades the membrane looks 
lustreless and roughened, due to the presence of a thin fibrinous sheeting, 
.which can be lifted with the knife, showing beneath an injected or eechymotic 
serosa. As the fibrinous sheeting increases in thickness the constant move¬ 
ment of the adjacent surfaces gives to it sometimes a ridge-like, at others a 
honeycombed appearance. With more abundant fibrinous exudation the mem¬ 
branes present an appearance resembling buttered surfaces which have been 
drawn apart. The fibrin is in long shreds, and the heart presents a curiously 
shaggy appearance—the so-called hairy heart, of old writers —cor villosum. 

In_mild grades the subjacent muscle looks normal, but in the more pro¬ 
longed and severe cases there is myocarditis, and for 2 or 3 mm. beneath the 
visceral layer the muselo presents a pale, turbid appearance. Many of these 
acute eases are tuberculous and the granulations are easily overlooked in a 
superficial examination. 

There is usually a slight amount of fluid entangled in tho meshes of fibrin, 
but there may be very thick exudate without much serous effusion. 

Symptoms. —Simple plastic pericarditis, like simple endocarditis, presents 
as a rule no symptoms, and unless sought for there are no objective 0gns, and 
this is the reason why it is so often overlooked, and why in hospitals the dis¬ 
ease is relatively more common in the post-mortem room than in the wards. 

Pain is a variable symptom, not usually intense, and in this form rareh 
excited by pressure. It is more marked in the carlv stage, and may be 
referred either to the praecordia or to tho region of the xiphoid cartuagc. 
Instances are recorded of pain of an aggravated and most distressing char¬ 
acter resembling angina. Fever is usually present, but it is not always easy 
to say how much depends upon the primary disease, and how much upon the 
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pericarditis. It is as a rufc not high, rarely exceeding 10i..r. In rheumatic 
cases hyperpyrexia has been observed. 

Physical Signs. -Inspection is negative; jxilpalion may reveal the pres¬ 
ence of a distinct fremitus caused by the rubbing of the roughened pericardial 
surfaces. This is usually best marked over the right ventricle. It is not 
always to be felt, even when the friction sound on auscultation is loud and 
clear. Auscultation: The friction sound, due to the movement of the peri¬ 
cardial surfaces upon each other, is one of the most distinctive of physical 
signs. It is double, corresponding to the systole and diastole; but the syn¬ 
chronism with the heart-sounds is not. accurate, and the to-aud-fro murmur 
usually outlasts the time occupied by the first and second sound. In rare 
instances the friction is single; more frequently it appears to be triple in char¬ 
acter -a sort of eanler rln -1 Inn r | be sounds have a peculiar rubbing, grilling 
qualify, characteristic when once recognized, and rarely ..luted by endo¬ 
cardial murmurs. Sometimes instead of grating there is a creaking quality_ 

the bruit de cuir nruf —the new-leather murmur of the French. The peri¬ 
cardial friction appears superficial, very close to the ear, and is usually inten¬ 
sified by pressure with the stethoscope, it is best heard over the right ven¬ 
tricle, the part of the heart, which is most closely in contact with the front, 
of the chest—that is, in the fourth and fifth interspaces and adjacent portions 
of the sternum. There are instances in which the friction is most marked at 
the base, over the aorta, and at the superior relleelion of the pericardium. 
Occasionally it is best heard at the apex. It may be limited and heard over u 
very narrow area, or it, may ho transmitted up and down the sternum. Thera 
arc, however, no definite lines of transmission as in the endocardial murmur. 
An important point is the variability of the sounds, hofh in [Hisition and 
quality; they may be hoard at one visit and not at another. The maximum 
of intensity will he found to vary with position. Friction may he present 
with a thin, almost imperceptible, layer of exudate; on the other hand it may 
not be present with a thick, buttery layer. The rub may be entirely obscured 
by the loud bronchial rides in pneumonia, in which disease pericarditis is not 
recognized clinically in more than half the eases, only l.'S in :il cases in my 
series. 

Diagnosis. —There is rarely any difficulty in determining the presence of 
a dry pericarditis, for the friction sounds are distinctive. The double murmur 
of aortic incorapetency may simulate closely the to-and-fro pericardial nils. 

I recall several instances in which this mistake was made. The constant char- 
acter-of the aortic murmur, the direction of transmission, the phenomena in 
the arteries, and the associated conditions of the disease should be sufficient to 
prevent this error. 

I have never known an instance in which pericarditis was mistaken for 
acute endocarditis, though writers refer to such, and give the differential diag¬ 
nosis in the two affections which so often occur together in children. The 
only possible mistake could be made in those rare instance-, of single soft, 
systolic, pericardial friction. 

Bleuro-pericardial friction is very common, and ruav be ns-ociatod with 
endo-pericarditis, particularly in ca-cs of plcuru-pnciimoniu. It is frequent, 
too, in tuberculosis. It is best heard over the left border of the heart, and is 
much affected by the respiratory movement. Holding the breath or taking 
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a deep inspiration may annihilate it. The rhythm is not the simple to-and- 
fro diastolic and systolic, but the respiratory rhythm is superadde^ usual I \ 
intensifying the murmur during expiration and lessening it on inspiration. 
In tuberculosis of the lungs there are instances in which, with the friction, 
a loud systolic click is heard, due to the compression of a thin layer of lung 
and the expulsion of a bubble of air from a small softening focus or from a 
bronchus. 

And, lastly, it is not very uncommon, in the region of the apex beat, 
to hear a scries of fine crepitant sounds, systolic in time, often very dis¬ 
tinct, suggestive of pericardial adhesions, but heard too frequently for this 
cause. 

Course and Termination. —Simple fibrinous pericarditis never kills, but 
it occurs so often in connection with serious affections that we have frequent 
opportunities to see all stages of its progress. In the majority of cases the 
inflammation subsides and the thin fibrinous laminae gradually become con¬ 
verted into connective tissuo, which unites the pericardial leaves firmly to¬ 
gether. A very thin layer may “ clear ” without leaving adhesions. In other 
instances the inflammation progresses, with increase of the exudation, and the 
condition is changed from a “ dry ” to a “ moist ” pericarditis, or the peri¬ 
carditis with effusion. 

In-a few instances—probably always tuberculous—the simple plastic peri¬ 
carditis becomes chronic, and great thickening of both visceral and parietal 
layers is gradually induced. 

Pkrioabditis with Effusion. 

t Commonly a direct sequence of the dry or plastic pericarditis, of which 
it is sometimes called the second stage, this form is found most frequently in 
association with acute rheumatism, tuberculosis, and septicaemia, and sets in 
usually with the symptoms above described, namely, prsecordial pain, with 
slight jever or a distinct chill. 

In children the disease may, like pleurisy, come on without local symp¬ 
toms, and, after a week or two of failing health, slight fever, shortness of 
breath, and increasing pallor, the physician may find, to his astonishment, 
signs of most extensive pericardial effusion. These latent cases are often 
tuberculous. W. Ewart has called special attention to latent and ephemeral 
pericardial effusions, which he think's are often of short duration and of 
moderate siie, with an absence of the painful features of pericarditis. The 
effusion may be sero-fibrinous, htemorrhagie, or purulent. The amount varies 
from 200 or 300 ce. to 2 litres. < In the cases of sero-fibrinous exudation the 
pericardial membranes are covered with thic k, creamy fibrin, which may be 
in ri dges or honeycombed, or may present long, villous extensions. The 
parietal layer'may be several millimetres.in..thickness and may form a firm, 
leathei^ membrane. Thejnemorrhagic exudation is usually associated with 
tuberculous, or with cancerous pericarditis, or with the disease in the aged. 
The lymph is less abundant, but both surfaces are injected and often show 
numerous hemorrhages. Thick, curdy masses of lymph are usually found in 
the dependent part of the sac..' 1 In the purulent effusion the fluid has a creamy 
consistency, particularly in tuberculosis. In many cases the effusion is really 
aero-purulent, a thin, turbid exudation containing flocculi of fibrin. 



DISEASES OF THE PERICARDIUM. 


779 


Thu pericardial layers are greatly thickened and covered with liln in. When 
the fluid is pus, they present a grayish, rough, granular surface. Sometimes 
there are distinct erosions on the visceral membrane. The heart muscle in 
these eases becomes involved to a greater or less extent, and on section, the 
tissue, for a depth of from 2 to :i mm„ is pah' and turbid, and shows evi¬ 
dence of fatty and granular change. Endocarditis coexists frequently, but 
rarely results from the extension of the intlnmmalion through the wall of 
the heart. 

Symptoms,— Even with copious effusion the onset and course mav be so 
insidious that no suspicion of the true nature of the disease is aroused. 

As in the simple pericarditis,' pain may be present, cither sharp and stub¬ 
bing or as a sense of distress and discomfort in the cardiac region. It is more 
frequent with effusion than in the plastic form. Pressure at the lower end of 
the sternum usually aggravates it. Dyspiuva is a common and important 
symptom, one which, perhaps, more than any other, excites suspicion of grave 
disorder and leads to careful examination of heart and lungs. The patient is 
restless, lies upon the left side or, as the effusion increases, sits up in lied. 
Associated with the dyspmea is in many cases u peculiarly dusky, anxious 
countenance. . The pulse is rapid, small, sometimes irregular, and may present 
the characters known as pulsus paradoxus, in which during each inspiration 
the pulse-beat becomes very weak or is lost. These symptoms are due, in great, 
part, to the direct mechanical effect of the fluid within the pericardium which 
embarrasses the heart’s action. Other-pressure effects are distention of the 
veins of the neck, dysphagia, which may lie a marked symptom, and irritativo 
cough from compression of the trachea. Aphonia is not uncommon, owing 
to compression or irritation of the recurrent laryngeal as it winds round thp 
aorta. Another important pressure effect is exercised upon the left lung. In 
massive effusion the pericardial sac occupies such a largo portion of the antero¬ 
lateral region of the left side that the condition has frequently been mistaken 
for pleurisy. Even in moderate grades the left lung is somewhat compressed, 
an additional element in the production of the dyspncca. 

Great restlessness,'insomnia, and in the later stages loW delirium and coma 
are symptoms in the more severe cases. Delirium and marked cerebral symp¬ 
toms are associated with the hyperpyrexia of rheumatic eases, but apart from 
the ordinary delirium there may l>e peculiar mental symptoms. The patient 
may become? melancholic and show suicidal tendencies. In other cases the 
condition resembles closely delirium tremens. Hibson, who has specially de¬ 
scribed this condition, states that the majority of such cases recover. Chorea 
may also occur, as was pointed out by Bright. Epilepsy is a rare complication 
which has occurred during paracentesis. 

Plii'sxcAL Signs. — Inspection .—In children the/ pnecordia bulges and 
with copious exudation the antero-latcral region of the left chest becomes 
enlarged. A wavyjimpulse may lie seen in the third and fourth intersjtfcees^or 
there may be no impulse visible. The intercostal spaces bulge somewhat and 
there may be marked oedema of the wall. The epigastrium may be^ more 
proqjinent.' Perforation externally through a space is very rare. Owing to 
the compression of the lung, the expansion of the left side is greatly dimin¬ 
ished. Tim diaphragm and left lobe of the liver may be pushed down and may 
produce a distinct prominence in the epigastric region. 



780 


DISEASES OF THE CIRCULATORY SYSTEM. 


Pu! pillion .—A gradual diminution and final obliteration of the cardiac 
shock is a striking feature in progressive effusion. The position of the apex 
beat is not constant. Jn large effusions it is usually not felt. In children as 
the fluid collects 'the pulsation may be best seen in the fourth space, but this 
may not be the apex itself. Ewart maintains that the position of the apex 
b gat is unaltered, or even ilgprpssed. The pericardial friction may lessen with 
thecTfusion, though it often persists at the base when no longer palpable over 
the right ■ventricle, or may be felt in the ereet and not in the recumbent pos¬ 
ture. Fluctuation can rarely, if ever, be detected. 

Percussion gives most important indications. The gradual distention of 
the pericardial sac pushes aside the margins of the lungs so that a large area 
comes in contact with the chest wall and gives a greatly increased percussion 
dillness. The form of this dulness is irregularly pear-shaped; the base or 
broad surface directed downward and the stem or apex directed upward toward 
the manubrium. A valuable sign, to winch Rotch called attention, is the 
absence of resonance in flic fifth right intercostal space—the cardio-hepatic 
angle, in the left infrascapular area there may be a patch of dimifiisK^reso- 
nonce or even flatness ( Ewar t). 

A nscullaUon .—The friction sound heard in the early stages may dis¬ 
appear when the effusion is copious, but often persists at the base or at the 
limited area of the apex. It may be audible in the erect and not in the recum¬ 
bent posture. With the absorption of the fluid the friction returns. One of 
the most important signs is the gradual weakening of the heart-sounds, which 
with fhe increase in the effusion may become so unfilled and indistinct as to 
be scarcely audible. 'Phe heart’s action is usually increased and the rhythm 
disturbed. Occasionally a systolic endocardial murmur is heard. Early and 
persistent accentuation of the pulmonary second sound may be present 
(Warthin). 

Important accessory signs in large effusion are due to pressure on the left 
lung. The nntero-luteral margin of the lower lobe is pushed aside and in 
some instances compressed, so that percussion in the axillary region, in and 
just below the transverse nipple line, gives a mortified percussion note, usually 
a flat tympany. Variations in the position of the patient may change mate¬ 
rially this modified percussion area, over which on auscultation there is either 
feeble or tubular breathing. 

Course. —Cases \arv extremely in the rapidity with which the effusion 
takes place. In every instance, when a p erica rdial friction murmur has been 
detected, t he, practitioner should first outline with care—using the aniline pen¬ 
cil or nitrate of silver—the upper and lateral limits of cardiac dulness, secpndly 
mark the position of the apex beat, and thirdly note the intensity of the heart- 
sounds. In many instances the exudation is slight in amount, reaches a 
maximum within forty-eight hours, and then gradually subsides. In other 
instances the accumulation is more gradual and progressive, increasing for 
several weeks. To such cases the term chronic has been applied. The rapidity 
with which a sero-fibrinous effusion may be absorbed is surprising. The possi¬ 
bility of the absorption of a purulent exudate is shown by the cases in which 
the pericardium contains semi-solid grayish masses in all stages of calcifica¬ 
tion. With sero-fibrinous effusion, if moderate in amount, recovery is the 
rule, with inevitable union, however, of the pericardial layers. In some of the 
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septic cases there is a rapid formation of pus and a fatal rosnli mav follow in 
throe or four days. More commonly, when death occurs with largo effusion, it 
it not until the second or third week and takes place h\ gradual asthenia. 

Prognosis. —In the scro-fibrinous elfusions the outlook isgood. and a largo 
majority of all the rheumatic cases recover. Tlu> purulent effusions are. of 
course, more dangerous; the septic cases are usually fatal, and jecoxery is rare 
in the slow, insidious tuberculous forms. 

Diagnosis. —Probably no serious disease is so frequently overlooked by the 
practitioner. Post-mortem experience shows how often perieurdilis is not 
recognized, or goes on to resolution and adhesion without attracting notice. 
In a case of rheumatism, watched from the outset, with the attention directed 
daily to the heart, it is one of the simplest of diseases to diagnose; lint when 
one is called to a case for the first time and linds perhaps an increased area 
of pnecordial dulncss. it is often very hard to determine with certainty whether 
or not effusion is present. 

The difficulty usually lies in distinguishing between dilatation of the heart 
and pericardial effusion. Although the differential signs are simple enough 
on paper, it is notoriously difficult in certain cases, particularly in stout per¬ 
sons, to say which of the conditions exists. The points which deserve atten¬ 
tion arc: 

(а) The character of the impulse, which in dilatation, particularly in 
thin-chested people, is commonly visible and wavy. 

(б) The shock of the cardiac sounds is more distinctly palpable in dila¬ 
tation. 

(c) The area of dulncss in dilatation rarely lias a triangular form; nor 
docs it, except in cases of mitral stenosis, reach so high along the left sternal 
margin or so low in the fifth and sixth interspaces without ri.sihlr, or putpnhle 
inipuhe. An upper limit of dulncss shifting with change of position sjieakh 
strongly for effusion. 

(d) In dilatation the heart-sounds arc clearer, often sharp, valvular, or 
fee till in character; gallop rhythm is common, whereas in effusion the sounds 
are distant and muffled. 

(e) Rarely in dilatation is the distention sufficient, to compress the lung 
and produce the tympanitic note in the axillary region. 

The number of excellent observers who have acknowledged that they have 
failed sometimes to discriminate between these two conditions, and who have 
indeed performed paracentesis iordix instead of paracentesis pericardii, is per¬ 
haps the best comment on the difficulties. 

Massive (1| to 2 litre) exudations have been confounded with a pleural 
effusion. On more than one occasion the pericardium has been tapped under 
the impression that the exudate was pleuritic.' The fiat, tympany in the infra- 
scapular region, the absence of well-defined movable dulncss. and the feeble, 
muffled sounds are indicative points. Followed from dav to day there is rarely 
much difficulty, but it is different when a patient si'en for the first time pre¬ 
sents a large area of dulncss in the antero-Iateral region of the left chest, and 
there is no to-and-fro pericardial friction murmur. Many of the cases have 
been regarded as encapsulated pleural effusions. 

A special difficulty exists in recognizing the large exudate in pneumonia. 
The effusion may be very much larger than the signs indicate, and the involve- 
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nent of the adjacent lung and pleura is confusing. In at least three eases 
n our series we should have tapped the sac; post mortem the effusion was more 
than a litre. 

The nature of the fluid can not positively be determined without aspira¬ 
tion; but a fairly accurate opinion can be formed from the nature of the 
primary disease and the general condition of the patient. In rheumatic caw. 
the exudation is usually scro-fibrinous; in septic and tuberculous cases it n 
often purulent from the outset; in senile, nephritic, and tuberculous cases the 
exudate may be lumnorrhagic. 

Treatment. —The patient should have'absolute quiet, mentally and bodih, 
so as to reduce to a minimum the heart’s action. Drugs given for this pur¬ 
pose, such as aconite or digitalis, are of doubtful utility.’ local bloodletting 
by cupping or leeches is certainly advantageous in robust subjects, particularly 
in the cases of extension in pleuro-pnoumonia, \ The ice-bag is of great value. 
It may be applied to the pnecordia at first for an hour or more at a time, 
and then continuously, it reduces the frequency of the heart’s action mid 
seems to retard the progress of an effusion. Blisters are not indicated in the 
early stage. 

When effusion is present, the following measures to promote absorption 
may be adopted: .Blisters to the prsecordia, a practice not so much in vogue 
now as formerly. It is surprising, however, in some instances, how quickly 
an effusion will subside on their application. Purges and iodide of potassium 
are of doubtful utility. The diet should be light, dry, and nutritious. The 
action of the kidneys may be promoted by the infusion of digitalis and potas¬ 
sium acetate. 

r With an effusion, so soon as signs of serious impairment of the heart occur, 
as indicated by dyspnoea, small rapid pulse, dusky, anxious countenance, 
paracentesis, or incision of the pericardium, should be performed. With the 
scro-fibrinous exudate, such as commonly occurs after rheumatism, aspiration 
is sufficient; but when the exudate is purulent, tjie pericardium should lie 
freely incised and freely drained. The puncture may be made in the fourth 
or fifth interspace, in or outside the nipple line. In large effusions the peri¬ 
cardium can be readily reached without danger by thrusting the needle upward 
and backward close to the costal margin in the left costo-xiphoid angle. The 
results of paracentesis of the pericardium have so far not been satisfactory- 
^jRfith an earlier operation in many instances and a more radical one in others 
■‘—incision and free drainage, not aspiration, when the fluid is purulent— 
the percentage of recoveries will be greatly increased. Hepeated tapping may 
be needed. One case of tuberculous effusion, tapped three times, recovered 
completely and was alive three years afterward. 

Chronic Adhesive Pebicabmtis (Adherent Pericardium). 

The remote prognosis in pericarditis is very variable. A large majority of 
these cases get well and have no further trouble, but in young persons serious 
results sometimes follow adhesions and thickening of the layers. As Scquirn 
has pointed oitt, the danger is here directly in proportion to the amount of dila¬ 
tation and weakening of the pericardium in consequence of the inflammation. 
The loss of the firm support afforded to the heart by the rigid fiHrmia has 
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in which it is enclosed, is the important factor. There arc two groups of 
cases of adherent pericardium: 

(а) Simple adhesion of the peri- and epieardial layers, a common sequence 
of pericarditis, met with post mortem as an accidental lesion. It is not 
necessarily associated with disturbance in the function of the heart, which in 
a large proportion of the cases is neither dilated nor hypertrophied. 

(б) Adherent pericardium with chronic mediustinitia and union of the 
outer layer of the pericardium to the pleura and to the chest walls. This 
constitutes one of the most serious forms of cardiac disease, particularly in 
early life, and may lead to an extreme grade of hy|iertrophy and dilatation of 
the heart. The peritoneum may be involved with perihepatitis, cirrhosis, and 
ascites (Pick's disease). 

Symptoms. —The symptoms of adherent jierieardiiim are those of hyper¬ 
trophy and dilatation of the heart, and later of cardiac insiiflieieney. U. 1). 
Head in a careful study of 5!) cases divides them into a small silent group 
with no symptoms, a larger group with all the features of cardiac disease, and 
a third group, comprising 11 cases in his series in which the features were 
hepatic. 

Diagnosis. —The following are important points in the diagnosis: Inxpec- 
iiun. —A majority of the signs of value come under this heading, («) The 
praicordia is prominent and there may lie marked asymmetry, owing to the enor¬ 
mous enlargement of the heart, (ft) The extent of the cardiac impulse is greatly 
increased, and may sometimes be seen from the third to the sixth interspaces, 
and in extreme eases from the right parasternal line to outside the left nipple, 
(c) The character of the cardiac impulse. It is undulatory, wavy, and in 
the apex region there is marked systolic retraction. (</) Diaphragm phe-, 
nornena. J. F. 11. Broadbent has called attention to a very valuable sign in 
adherent pericardium. When the heart is adherent over a large area of the dia¬ 
phragm there is with each pulsation a systolic tug, which may be communicated 
through the diaphragm to the points of its attachment on the wall, causing a 
visible retraction. This has long been recognized in the region of the seventh 
or ei gh th rib in the left parasternal line, but Dr. Broadlient called attention 
to the fact that it was frequently best seen on the left side behind, between 
the eleventh-and twelfth ribs. This is a very valuable anil quite common sign, 
and may sometimes be very localized. One difficulty is that, as A. \V. Tullant 
has pointed out, it may occur in thin-chested persons with great hypertrophy^ 
of the heart. Sir William Broadlient calls attention also to the fact that owing 
to the attachment of the heart to the central tendon of the diaphragm this 
part does not descend with inspiration, during which act there is not the visible 
movement in the epigastrium, (e) Diastolic collapse of the cervical veins, the 
so-called Friedreich’s sign. This is not of much moment. 

Efllpaliun. —The apex beat is fixed, and turning the patient on the left side 
does not alter its position. This I have found, however, somewhat uncertain. 
On placing the hand over the heart there is fejt a diastolic shock or rebound, 
which some have regarded as the most reliable of all signs of adlierent peri¬ 
cardium. 

Eexamion .—The area of cardiac dulness is usually much increased. In 
a majority of instances there are adhesions between the pleura and the peri¬ 
cardium, and the limit of cardiac dulness above and to the left may be fixed 
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awl is uninfluenced by deep inspiration. This, too, is an. uncertain sign, inas¬ 
much as there tnay lie nlose adhesions between the pleura and the pericardium 
and between the pleura and the chest wall, which at the same time allow a 
very considerable degree of mobility to the edge of the lung. 

Auscultation .—The phenomena are variable and uncertain. In the cases 
in children with a history of rheumatism, endocarditis has usually been pres¬ 
ent. Even in the absence of chronic endocarditis, when the dilatation reaches 
a certain grade there are murmurs of relative insufficiency, which, as in one 
case I have recorded, may be present not only at the mitral but also at the tri¬ 
cuspid and pulmonary orifices. f [’]ipri— F-’ihirr has called attention to the 
fact that there may be a we ll-mari ne^ gresvstolie murmur in connection with 
adherent pericardium. Occasionally the layers of the pericardium are united 
in places by strong fibrous bands, 5-7 mm. long by 3-5 mm. wide. In one 
such case Drasche heard a remarkable whirring, systolic murmur with a twang¬ 
ing quality. 

The pulsusjmradoxus, in which during inspiration the pulse-wave is small 
and feeble, is sometimes present, but it is not a diagnostic sign of either simple 
pericardial adhesion or of the cicatricial inediastino-pericarditis. 

Chronic adhesive pericarditis and mediastinitis may be associated with 
proliferative peritonitis, perihepatitis, and perisplenitis—the polyserositis, sim¬ 
ple or tuberculous—in which condition ascites may recur for months, or even 
for years. t 

Cardiolysis, Braner's operation, has been proposed for this condition and 
has been helpful in a few eases. Four or five centimetres of the fourth, fifth, 
and sixth left ribs with a couple of centimetres of the corresponding cartilages 
.are resected, by which means the heart’s action is less embarrassed. It is a 
justifiable procedure in selected eases—in, for example, a child with a very 
large, tumultuously acting heart, with much bulging of the chest. 

n. OTHER AFFECTIONS OF THE PERICARDIUM. 

(1) Hydroperioardium.—The pericardial sac contains post mortem a few 
cubic centimetres of dear, citron-colored fluid. In connection with general 
dropsy, due’ to kidney or heart disease, more commonly the former, the 
effusion may be excessive, adding to the embarrassment of the heart and the 

Sjlungs, particularly when the pleural cavities arc the seat of similar transuda¬ 
tion. There are rare instances in which effusion into the pericardium occurs 
after scadetjever with few, if any, other dropsical symptoms. Hydropericar¬ 
dium is frequently overlooked. 

In rare cases the scrum has a milky character—chylopericardium. 

(2) Htemopericardium.—This condition is met with in aneurism of the 
first part of the aorta, of the cardiac wall, or of the coronary arteries, and in 
rupture and wounds of the heart. Death usually follows before there is time, 
for the production of symptoms other than those of rapid heart-failure due to 
compression. In rupture of the heart the patient may live for many hours or 

’Seven days with symptoms of progressive heart-failure, dyspnoea, and the 
physical signs of effusion. 

In the pericarditis of tuberculosis, of cancer, of Bright’s disease, and of 
old people, the inflammatory exudate is often blood-stained. 
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(3) Pn?gjftopexicardnim.—This is an excessively taro ooialition. «f which 
Walter James was able to collect in 190,1 only 118 cases. I ha\e met with hut 
one instance, from rupture of a cancer of the stomach. Perforation of the sac 
occurred in all but 5, in which the gas bacillus was the possible cause, as in 
Nicholl’s case at the Royal Victoria Hospital, Montreal, this organism was iso¬ 
lated. Seven cases were duo to perforation of the (esophagus uiuh eight, to pene¬ 
trating . wounds from without. Tho physical signs are most characteristic. 
A tympany replaces the normal pericardial flatness. On auscultation there is 
a splashing, gurgling, churning sound, called by the French bruit tie moulin. 
This was described in 19 of the cases collected by James. Of the 38 cases, 2li 
died. 

(4) Calcified Pericardium. —This remarkable condition may follow peri¬ 
carditis, particularly tho suppurative and tul>erculous forms; occasionally it 
extends from the calcified valves. It may lie partial or complete. Of 59 cases 
collected by A. E. Jones, in 38 there were no cardiac symptoms. Adherent 
pericardium was diagnosed in one case. Jones’s careful study shows that tho 
condition is usually latent and unrecognized. 


B. DISEASES OE THE HEART. 

I. ENDOCARDITIS. 

Inflammation of the lining membrane of the heart is usually confined to 
the valves, so that the term is practically synonymous with valvular endo¬ 
carditis. It occurs in two forms— acute, characterized by the presence of 
vegetations with loss of continuity or of substance in the valve tissues; chronic, 
a slow sclerotic change, resulting in thickening, puckering, and deformity. 

A ^ Acute Endocarditis. 

This occurs in rate instances aa a primary, independent affection; but 
in the great majority of cases it is an accident in various infective processes, 
so that in reality the disease does not constitute an etiological entity. 

For convenience of description we speak of a simple or benign, and a 
malignant, ulcerative, or infective endocarditis, between which, however, there 
is no essential anatomical difference, as all gradations can be traced, and they 
represent but different degrees of intensity of the same process. 

Etiology. — Sim-LE Endocarditis does not constitute a disease of itself, 
but is invariably found with some other affection. In 330 cases of rheumatic 
fever at the Johns Hopkins Hospital there were 110 cases of endocarditis. 
Rouillaud first emphasized the frequency of the association of simple endo¬ 
carditis with rheumatic fever. Before him, however, the association had lieen 
noticed. Possibly it is nothing in the disease itself, but simply an altered 
state of the fluid media—a reduction perhaps of the lethal influences which 
they normally exert—permitting the invasion of the blood by certain mier <0 
organisms. Tonsillitis, which in some forms is regarded as a rheumatic auc¬ 
tion, may be c omplicated with endocardi tis. Of the specific diseases of child¬ 
hood it if. not unco mmon in scarlet ifever, while it is rare in measles and 
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chicken-pox.'* In diphtheria simple endocarditis is rare. *Jn small-pox it is not 
common. 4 In typhoid fever it occurred six times among 1,500 Goa's. 

> In pneumonia Iioth simple and ..malignant endocarditis a re comm on. In 
100 autopsies in this disease made at the Montreal General Hospital there were 
5 instances of the former. Among 61 cases of endocarditis studied bacterio- 
logieally in Welch's laboratory, pneumococci were found in.Jill (Marshall). 
Of 517 fpta|, eases of acute endocarditis, lj.5 were in connection with pneu¬ 
monia—22.5 per cent (E. F. Wells). Acute endocarditis is by no means rare 
in phthisis. I found it in 12 cases in 21G post mortems. 

^ In chorea simple warty vegetations are found on the valves in a large 
majority of all fatal cases, ujl 02, of 13 cases collected by me. There is.no 
disease in which, post mortem, acute endocarditis has been so frequently found. 
And, lastly, simple endocarditis is met with in diseases associated with loss 
of flesh and progressive debility, as cancer, and such disorders as gout, dia¬ 
betes, and Bright’s disease. 

A very common form is that which occurs on the sclerotic valves in old 
heart-disease—the so-called recurring endocarditis. 

Malignant ou infective endocaiiditis is met with: (a) As a primary 
disease of the lining membrane of the heart or of its valves. 

(6) As a secondary affection in acute rheumatism, pneumonia, in various 
specific fevers, in septic processes of all sorts, and most..frequently of all as 
an. infection on old sclerotic valves. In a majority of all cases it is a local 
process in an acute infection. Congenital lesions are very prone to the severer 
types of endocarditis, particularly affections of the orifice of the pulmonary 
artery and the margins of the imperfect ventricular septum (C. Robinson). 
c The existence of a primary endocarditis has been doubted; but there 
are instances in which persons previously in good health, without any history of 
affections with which endocarditis is usually associated, have been attacked 
with symptoms resembling severe typhus or typhoid. In one case which I saw, 
death occurred on the sixth day and no lesions were found other than those of 
malignant, endocarditis. 

The simple endocarditis of rheumatic fever or of chorea rarely progresses 
into the malignant form. In only 24 of 209 cases the symptoms of severe endo¬ 
carditis arose in the progress of acute or subacute rheumatism. Of all acute 
diseases complicated with severe endocarditis pneumonia, probably heads the 
list. Gonorrhoea is a much more common cause than has been supposed. 
There have been at least ten instances in my wards. 

The affection may complicate erysipelas, septiaemia (from whatever cause), 
and puerperal fever. Malignant endocarditis is very rare in tuberculosis, 
typhoid fever, and diphtheria. 

It has been stated by many writers that endocarditis occurs in malaria. 
With the unusual facilities for the study of this disease which I have bad in the 
pgsLaixteen-years Lliave not yet met with an instance. In dysentery, in small¬ 
pox, and in scarlet fever, with which simple endocarditis is not infrequently 
complicated, the malignant form is extremely rare. 

Morbid Anatomy of Simple and Malignant Endocarditis. — S imple end o- 
oahditi8 kjJmracterized by the presence on the valves or on the lining mem¬ 
brane of the chambers of minute veg etations, ranging from.Oft.4.Jnm. in 
diameter, with an irregular and fissured surface, giving t*> them n ypyty or 
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verrucose appearance. Often these little cauliflower-like excrescences are 
attached by very narrow pedicles. They are more common on (he left side of 
the heart than the right, and occur on (lie mitral more often I linn* on the aoriic 
valves. The vegetations are upon,the line of elosure of the valves—i. e., on the 
auricular face of the aurieulo-ventricular valves, a little distance from the 
margin, and on the ventricular side of the sigmoid valves, festooned on either 
half of the valve from the corpus Arantii, It is rare to ms- any swelling or 
macroscopic evidence of infiltration of the endocardium in the neighborhood 
of even the smallest of the granulations, or of redness, indicative of distention 
of the vessels, even when they occur upon valves already the seat of sclerotic 
changes, in which capillary vessels extend to the edges. With time tin- vegeta¬ 
tions may increase greatly in size, hut in what may he called simple endo¬ 
carditis the size rarely exceeds that mentioned above. 

The earliest vegetations consist, of elements derived from the blood, and 
are composed of blood platelets, leucocytes, and fibrin in varying proportions. 
At a later stage they appear as small outgrowths of connective tissue. The 
transition of one form into the other can often he followed. The process con¬ 
sists of a proliferation of the endothelial cells and the cells of the suliendo- 
thelial layer which gradually invade the fresh vegetation, and ultimately 
entirely replace it. The blood-cells and fibrin undergo disintegration and 
gradually they are removed. The whole process has received the name of 
“organization.” Even when the vegetation has been entirely converted into 
connective tissue it is often found at autopsy to la- capped with a thin layer 
of fibrin and leucocytes. 

Micro-organisms are generally, even if not invariably, found associated 
with the vegetations. They tend to lie entangled in tin* granular and fiiirillafnl 
fibrin or in the older ones to cap tfie apices. 

tjhJBSEQLiENT Changes. —(1) The vegetal ions may become organized and 
the valve restored to a normal stale (?). The process may extend, and a 
simple may become an ulcerative endocarditis. (:i) The vegetations may lx? 
broken off and carried in the circulation to distant parts, ( I) The vegeta¬ 
tions become organized and disappear, but they initiate a nutritive change 
in the valve tissue which ultimately leads to sclerosis, thickening, and de¬ 
formity. The danger in any ease of simple endocarditis is not immediate, 
but remote, and consists in this perversion of (he normal processes of nutri¬ 
tion which results in sclerosis of the valves. 

A gradual transition from the simple to a more severe affection, to which 
the name malignant on ulcerative endocarditis has been given, may bo 
traced. Practically in cveiy case of ulcerative endocarditis vegetal ions are 
present. In this form the loss of substance in the valve is more pronounced, 
the deposition—thrombus formation—from the blood is more extensive, and 
the,micro-organisms are present in greater number and'offen show increased 
virulence. Ulcerative endocarditis is often found in connection with heart 
valves already the seat of chronic proliferative and sclerotic changes. 

In this form there is much loss of substance, which may In- superficial and 
limited to the endocardium, or. what is more common, it involve-, di-npcr struc¬ 
tures, and not very infrequently leads to perforation of a valve, the septum, 
or even of the heart itself. 

Upon microscopical examination the affected valve shows ne ernsia, with 
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more or less loss of substance; the tissue is devoid of preserved nuclei and 
presents a coagulated appearance. Upon it a mixture of blood platelets, fibrin 
—granular or fibrillatcd—and leucocytes enclosing masses of micro-organisms 
arc met with. The subjacent tissue often shows sclerotic thickening and 
always infiltration with exuded colls. 

Pabts Affected. —The following figures, taken from my Goulstonian lec¬ 
tures, give an approximate estimate of the frequency with which in 209 cases 
different parts of the heart were affected in malignant endocarditis: Aortic 
and mitral valves together, in 41; aortic valves alone, in 53; mitral valves 
alone, in 77; tricuspid in 19; the pulmonary valves in 15; and the heart walls 
in 33. In 9 instances the right heart alone was involved, in most cases the 
auriculo-ventricular valves. 

Mural .endocarditis is seen most often at the upper part of the septum 
of tjiO..]oft..ventricle- in.order is the endocarditis of the left auricle on 

the postcro-cxtemal wall. The vegetations may extend, as in a .case in'my 
wards, along the intima of the pulmonary artery into the hi him of the long. 
A common result of the ulceration is the production of valvular aneurism. 
In three-fourths of the cases the affected valves present old sclerotic changes. 
The process may extend to the aorta, producing, as in one of my cases, exten¬ 
sive endarteritis with multiple acute aneurisms. 

Associated Lesions. —The associated changes are those of the primary 
disease, those due to embolism, and the changes in the myocardium. In the 
endocarditis of septic processes there is th<f local lesion—an acute necrosis, a 
suppurative wound, or puerperal disease. In many cases the lesions are those 
of pneumonia, rheumatism, or other febrile processes. 

• The changes due to embolism constitute the most striking features, but it 
is remarkable that in some instances, even with endocarditis of a markedly 
ulcerative character, there may be no trace of embolic processes. The infarcts 
may be few in number—only one or two, perhaps, in the spleen or kidney— 
or they may exist in hundreds throughout the various parts of the body. They 
may present the ordinary appearance of rgd or white infarcts of a suppurative 
character. They arc most common in the spleen and kidneys, though they may 
Iks numerous in the brain, and in many cases are very abundant in the intes¬ 
tines. In right-sided endocarditis there may be infarcts in the lungs. In 
many of the cases there are innumerable miliary abscesses. Acute suppurative 
meningitis was met with in 5 of 23 of the Montreal cases, and in over 10 per 
cent of the 209 cases analyzed in the literature. Acute suppurative parotitis 
also may occur. And, lastly, as Romberg has pointed out, the oft .accompanying 
myocarditis plays an important role. The valvular insufficiency in an aculc 
endocarditis is probably not due to the row of little vegetations, hut to the 
associated myocarditis, which interferes with the proper closure of the, orifice. 

Bacteriology. —No distinction in the micro-organisms found in the two 
forms of endocarditis can be made. In both the pyogenic cocci—strepto¬ 
cocci, staphylococci, pneumococci, and gonococci—are the most frequent bac¬ 
teria met with. More rarely, especially in the simple vegetative endocarditi-. 
the bacilli of tuberculosis, typhoid fever, and anthrax have been encountered 
The bacillus coli communis has also been found, and Howard has described 
a case of malignant endocarditi%due to an attenuated form of thadiphtheru 
bacillus. Marshall in 61 cases found the pneumococci in 21, streptococci alone 
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or with other bacteria in 2(>, staphylococcus pyogenes aureus in I'*. Combined 
infections are not uncommon. 

As a rule^no organisms are found in the simple endocarditis in many 
chronic diseases, as carcinoma, tuberculosis, nephritis, etc. They may have 
been preseutaiid. died out, or the lesions may be caused by the toxins. 

Symptoms. —-Neither the clinical course nor the physical signs of uixiri.K 
i:vnoc.vunmq urn in tiny respect characteristic. The great majority of the 
cases are latent and there is no indication whatever of cardiac mischief. 
Kxperience has taught us that endocarditis is frequently found post mortem 
in persons in whom it was not suspected during life. There are certain fea¬ 
tures. however, by which its presence is indicated with a degree of probability. 
The patient, as a rule, does not complain of any pain or cardiac distress. In 
a case-of acute rheumatism, for example, the symptoms to excite suspicion 
would be increased rapidity of the heart’s action, perhaps slight irregularity, 
and an increase in the fever, without aggravation of the joint, trouble. Rows of 
tiny vegetations on the mitral or on the aortic segments sixmii a trilling matter 
to excite fever, and it is dillieult in the endocarditis of febrile processes to say 
definitely in every instance that an increase in the fever depends ii|sm this 
complication; but a study of the recurring endocarditis—which is of the warty 
variety, consisting of minute heads on old sclerotic valves—shows that the 
process may be associates!, for days or weeks at a time, with slight, fever ranging 
from 100° to 10‘1J°. Palpitation puny |>e a marked feature and is a symptom 
upon which certain authors lay great stress. 

The diagnosis of the condition rests u|k>ii physical signs, which are 
notoriously uncertain. - The presence of a murmur at one or other of the car¬ 
diac areas in a case of fever is often taken as proof of the existence of endo¬ 
carditis—a common mistake which has arisen from the fact, that the bruit 
tie souffle or bellows murmur is common to it and to a number of other con¬ 
ditions. At first there may be only a slight roughening of the first sound, 
which may gradually increase to a distinct murmur. The apex systolic bruit 
is probably more often the result of a myocarditis. It, may not be present in 
the endocarditis of such chronic maladies as tulieroulosis and carcinoma, since 
in them the muscle involvement is less common (lvrehl)., Reduplication and 
accentuation of the pulmonic second sound are frequently present. 

It is difficult to give a satisfactory clinical picture of {1AXW-NANX kniki- 
Q AJtDlT is because the modes of onset are so varied and the symptoms so diverse. 
Arising in the course of some other disease,!there may be simply an intensifica¬ 
tion of the fever or a change in its character. In a majority of the cases there 
are present certain general features, such asdrregular pyrexia, sweating, delir¬ 
ium, and gradual failure of strength. 

' Kmhol ie_. processes may give special characters, such as. delirium, c<yua. or ‘ 
paralysis from involvement of the brain or its membranes^pain i^thg sidfiBfl$“ 
bwal peritonitis from infarction of the spleenfbloody urine from implication 
of the lidnoysjimpaired vision from retinal haemorrhage and suppuration, 
and even gangr ene, in various parts from the distribution of the emboli. 

Two special types of the disease have been recognized—the septic or pyeemic 
and the typhoid. Injspjjie the cardiac symptoms are most prominent, while in 
otlwa n gnin-tka main symptoms may be tfcose of an achtq affection of the 
cerebro-sginal system. 
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1 Thu seolir, lum is met, with usually in connectioniwith an external wound, 
.the puerperal process, or anyicute necrosis ortgonorrhoea. There aro rigon-, 
sweats, irregular fever, and all of the signs of septic infection. The hearl 
symptoms may be completely masked by the general condition, and attention 
called to them only on the occurrence of embolism. In many cases the features 
are those of a "severe seplicaunia, and the organisms may be isolated from the 
blood. 

l TUeJjigiaiiWype is by far the most common and is characterized by a 
less irregular temperature, early prostration, delirium, somnolence, and coma, 
relaxed bowels, sweating, which may he of a most drenching character, 
petechial and other rashes, and occasionally parotitis. The heart symptoms 
may be completely overlooked, and in some instances the most careful exam¬ 
ination has failed to discover a murmur. 

- Under ll m ca rdiac group, as suggested by Bramwell, may be considered 
those cases in which patients with chronic .valve disease are attack&I with 
marked fever and evidence of recent endocarditis. Many such cases present 
symptoms of the pyamiie and typhoid character and run a most acute course. 
In others there may be only slight fever or even after a period of high fever 
recovery takes place. 

In what mny he termed the cerebral group of cases the clinical picture 
may simulate a meningitis, either basilar or cerebro-spinal. There may be 
acute delirium or, as in three of the Montreal cases, the patient may be brought 
into the hospital unconscious. Jleineman reports an instance, with autopsy, 
in which the clinical picture was that of an acute cerebro-spinal meningitis. 

Certain special symptoms may be mentioned. The fever'is not always of 
a remittent type, but may be high and continuous. Petechial rashes are very- 
common and render the similarity very strong to certain cases of typhoid and 
cerebro-spinal fever. In one case the disease was thought to be haimorrhagic 
small-pox. Erythematous rashes are not uncommon. The sweating may be 
most profuse, even exceeding that which occurs in phthisis and ague. Diar¬ 
rhoea is not necessarily associated with embolic lesions in the intestines. 
Jaundice has been observed and cases aro on record which were mistaken for 
acute yellow atrophy. 

The heart symptoms may bo entirely latent and are not found unless a 
careful search be made. Even on examination there may be no murmur 
present. Instances are recorded by careful observers, in which the examination 
of the heart has been negative. Cases with chronic valve disease usually pre¬ 
sent no difficulty in diagnosis. 

The course of the disease is varied, depending largely upon the nature of 
the primary trouble. Except in the disease grafted upon chronic valvulitis 
the course is rarely extended beyond five of six weeks. The most rapidly fatal 
case on record is described by Eberth, the duration of which was scarcely two 
days. There is, however, a remarkable form characterized by an unusual 
chronicity, to which the name may be given of chbonic infective endo- 
Oabditis. It is almost always engrafted on an old, sometimes an unrecog¬ 
nized, valve lesion.' At first fever is the only symptom; in a few cases there 
have been chills at onset or recurring chills may arouse the suspicion of 
malaria. The patient may keepi at work for months with a daily rise of 
temperature, or perhaps an occasional sweat. The heart-features may-be 
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overlooked. The murmur of the old valve lesion may slum* no change. and 
even with the most extensive disease of the mitral cusps the heart’s action 
may be very little disturbed. For months—six, eight, ten. e\en thirteen!— 
fever and progressive weakness may be the only symptoms. These are tho 
cases in which, with recurring chills, the diagnosis of malaria is made. With 
involvement of the aortic scgmeuts the signs of a progressive lesion are moro 
common. Embolic features arc not common, occurring only toward the close. 
Post mortem there has been found in my cases a remarkable vegetative endo¬ 
carditis, involving usually the mitral valves, sometimes with much encrusting 
of the chordae tendinc®, and largo irregular firm vegetations quite different 
to those of the ordinary ulcerative form of the disease. In some cases the 
aortic and tricuspid segments are also involved, and the vegetations may extend 
on to the walls of the heart. 

Diagnosis. —In many cases the detection of the disease is very ditlieult; ' 
in othera^yitlimarked embolic symptoms, it is easy .t) From simple endocarditis 
it is readily distinguished, though confusion occasionally occurs in the tran¬ 
sitional stage, when a simple is developing into a malignant form. The con- 
stitional symptoms are of a graver type, tho fever is higherrfigors are common, 
antiseptic and^yphoid symptoms occur. Perhaps a majority of the cases not 
associated with puerperal processes or bonc-disca-e arc confounded with 
t yphoid fe vcr.jiA differential diagnosis may even he impossible, particularly 
when we consider that in typhoid fever infarctions and parotitis may occur. 
The diarrhoea and abdominal tenderness may also he present, which with the 
stupor and progressive asthenia make a picture not. to lie distinguished from 
this disease. Points which may guide us aro:/Tho more abrupt onset in oiulo- ■, 
carditis, the absence of any icgularity of the pyrexia in the early stage of the,' 
disease, and the‘cardiac pain. Oppression and shortness of breath may he 
early symptoms in malignant endocarditis, liigors, loo, are not uncommon. 
There is a marked leguocytosis in infective cridocariliiis.^liclwccu pyaunia and 
malignant endocarditis there are practically no differential features, for the 
disease really constitutes an art trial pyaimia (Wilks). In the acute eases 
resembling m alignant fev ers, the diagnosis is usually made of typhus, typhoid, 
(eerebro-Bpinal fever, or even of •liannorrhagic small-pox. The intermittent 
pyrexia, occurring for weeks or months, has led in some cases to the diagnosis 
of malaria, but this disease could now be positively excluded by the blood 
examination. Blood cultures may aid greatly in the diagnosis. 

The cases usually terminate fatally. The instances of recovery are those 
more subacute forms, the so-called recurring endocarditis developing oil old 
sclerotic valves in cases of chronic heart-disease. 

Treatment. —We know no measures by which in rheumatism, chorea, or 
' the eruptive fevers the onset of endocarditis can be prevented. As it is 
probable that many eases arise, particularly in children, in mild forms of 
these diseases, it is well to guard the patients against taking cyld mid insist 
upon rest and quiet, and to bear in mind that of all complications an acute 
endocarditis, though in its immediate effects harmless, is perhaps the most 
serious. This statement is enforced by the observations of Sibson that on a 
system of absolute rest the proportion of eases of rheumatism attacked by 
endocarditis was less than of those who were not so treated. It is doubtful 
whether the salicylates in rheumatism have an intluence in reducing tho lia- 
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bility to endocarditis. Considering the extremely grave after-results of simple 
endocarditis in children, the question arises whether it is possible to do any¬ 
thing to avert the onset of progressive sclerosis of the affected valve. Caton 
recommends a systematic plan of treatment: (1) Prolonged rest in bed, three 
months, to keep the heart quiet; (2) a series of small blisters over the heart; 
and (3) the.iodide of potassium in moderate doses iff many months. If 
there is much vascular excitement aconite may be given and an ice-bag plated 
over the heart. The salicylates are strongly advised by some writers. The 
treatment of malignant endocarditis is practically that of septicaemia—useless 
and hopeless in a majority of the cases. Blood cultures should be taken as 
soon as possible' and a vaccine prepared. Horder and others have reported 
good results. Personally I have not seen a successful case. 

Chronic Endocarditis. 

Definition.—A sclerosis of the valves leading to shrinking, thickening, and 
adhesion of the cusps, often with the deposition of limo salts, with shortening 
and thickening of the chordae tendincae, leading to insufficiency and to narrow¬ 
ing of the orifice. It may be p tip ary, but is oftener secondary to acute endo¬ 
carditis, particularly the rheumatic form. 

Etiology.—As ago advances the valves begin to lose their pliancy, show 
slight sclerotic changes and foci of atheroma and caleifiqgtion. Certain poi¬ 
sons appear capable of initiating the change, such as alcohol, lead, syphilis, 
and gou t, though we are at present ignorant of the way in which they act. 
The poisons of the specific fevers may initiate the change. A very import ant 
factor, particularly in the case of the aortic valves, is the strain of prolonged 
.and heavy muscular exertion. In no other way can be explained the occur¬ 
rence of sclerosis of these valves in young and middle-aged men whose occu¬ 
pations necessitate the overuse of the muscles. In the aortic segments it maj 
be only the valvular part of a general arterio-sclerosis. 

The frequency with which chronic endocarditis is met with may be gath¬ 
ered from the following figures: In the statistics, amounting to from 12,00C 
to If,000 autopsies, reported from Dresden, Wurzburg, and Prague the ]>cr 
centage ranged from four to nine. The relative frequency of involvement ot 
the various valves is thus given in the collected statistics of Parrot: The mitrn 
orifioe was involved in 621, the aortic in 380, the tricuspid in 46, and the pul 
monary in 11. This gives 67 instances in the right to 1,001 in the left heart 

Morbid Anatomy. — Vegetations in the form in which they occur in acute 
endocarditis are not present. In the early stage, which we have frequent oppnr 
tunities of seeing, the edge of the valve is a little thickened and perhaps pre 
sents a few small no dular jrominencns, which in some cases may represent th< 
healed vegetations of the acute process. In the aortic valves the tissdfrabou 
the corpora- Arantii is first affected, producing a slight thickening with ai 
increase in the size of the nodules. The substance of the valve may lose it 
translucency, and the only change noticeable be a grayish opacity and a sligh 
loss of its delicate tenuity. In the auriculo-ventricular valves these curl, 
changes sure seen just within the margin and here it is not uncommon to lb" 
swellings of a grayish-red, somewhat infiltrated appearance, almost identic 
with the similar structures on the intima of the aorta in arterio-sclerosh 
Even early there may be seen yellow or opaque-white subintimal fatty degeu 
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crated areas. As the sclerotic changes increase, the fibrous tissue contracts 
and produces thickening and deformity of the segment, the edges of which 
become round, curled, and incapable of that delicate apposition necessary for 
perfgfitnlosure. A sigmoid valve, for instance, may lx) narrowed one-fourth 
or even one-third across its face, the most extreme grade of insufficiency l>eing 
induced without anj^ special deformity and without any narrpwing of the 
arterial orifice. In the auriculo-ventricular segments a simple process of 
thickening and curling of the edges of the valves, inducing a failure to close 
without forming any obstruction to the normal course of the blood-flow, is less 
common. Still, we meet with instances at the mitral orifice, particularly in 
children, in which the edges of the valves arc curled and thickened, so that 
there is extreme insufficiency without any material narrowing of the orifice. 
More frequently, as the disease advances, the chorda* tendinous become thick¬ 
ened, first at the valvular ends and then along their course. The edges of 
the valves at their angles are gradually drawn together and there is a nar¬ 
rowing of the orifice, leading in the aorta to more or less stenosis and in the 
left auriculo-ventricular orifice—the two sites most frequently involved—to 
constriction. Finally, in the sclerotic and necrotic tissues lime salts are depos¬ 
ited and may even reach the deeper structures of the fibrous rings, so that the 
entire valve becomes a dense calcareous mass with scarcely a remnant, of nor¬ 
mal tissue. The chord® tendinous may gradually become shortened, greatly 
thickened, and in extreme cases the papillary muscles are implanted directly 
upon the sclerotic and deformed valve. The apices of the pupillury muscles 
usually show marked fibroid change. 

In all stages of the process the vegetations of simple endocarditis may 
be present, and the severer, ulcerative forms are very apt to attack these, 
sclerotic valves. 

Chronic mural endocarditis produces cicatricial-likc patches of a grayish- 
white appearance which are sometimes seen on the muscular trabeculas of 
the ventricle or in the auricles. It often occurs in association with myo¬ 
carditis. 

The endocarditis of the foetus is usually of the sclerotic form and in- 
Tolves the valves of the right more frequently than those of the left side. 

U. CHRONIC VALVULAR DISEASE. 

1. General Introduction. • 

Effect* of Valve lesion*. —The general influence on the work of the heart 
may be briefly stated as follows: The sclerosis induces insufficiency or stenosis, 
which%ay exist separately or in combination. The narrowing retards in a 
measure the normal outflow and the insufficiency permits the blood current 
to take an abnormal course. In both instances the effect is dilatation of a 
chamber. The result in the former case is an increase in the difficulty which 
the chamber has in expelling its contents through the narrow orifice; in the 
other, the overfilling of a chamber by blood flowing into it from an improper 
source, as, for instance, in mitral insufficiency, when the left auricle receives 
Mood both from the pulmonary veins and from the left ventricle. 

The cardiac mechanism is fully prepared to meet ordinary grades of 
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dilatation which constantly occur during sudden exertion. A man, for j n 
stance, at the end of a hundred-yard race has his right chambers greatly dilate 
and his reserve cardiac power worked to its full capacity. The slow progre* 
of the sclerotic changes brings about a gradual, not an abrupt, insufficiency 
and the moderate dilatation which follows is at first overcome by the exercis 
of the ordinary reserve strength of the heart muscle. Gradually a new facto; 
is introduced. The reserve power which is capable of meeting sudden cincr 
gencies in such a remarkable manner is unable to cope long with a permanen 
and perhaps increasing dilatation. More work has to be done and, in accord 
ance with definite physiological laws, more power is given by increase of tin 
muscles. The heart hypertrophies and the effect of the valve lesion become* 
as we say, compensated. The equilibrium of the circulation is in this wa; 
maintained. 

The nature of the process with which we have to deal is graphically illus 
trated in the accompanying diagram, from Martius. The perpendicular line 
in the figures represent the power of work of the heart. While the muscl 
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in the healthy heart (Diagram I) has at its disposal the maximal force, a 
it carries on its work under ordinary circumstances (when the body is at rest 
with the force a b. be is the reserve force by means of which the hea 
accommodates itself to greater exertion. 

If now there be a gross valvular lesion, the force required to do the ord 
nary work of the heart (at rest) becomes very much increased (Diagram II 
But in spite of this enormous call for force, insufficiency of the heart muse 
does not necessarily result, for the working force required is still within tl 
limits of the maximal power of the heart, a, 6, being less than a t c v Tl 
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moacld #nrnrua^atra itself to the, new conditions by making its reserve force 
nijdaJe. If nothing further occurred, however, this condition could not be 
permanently maintained, for there would lx: left over for emergencies only 
the small reserve force, 6, y. Even when at rest the heart would bo using con¬ 
tinuously almost its entire maximal force. Any slight exertion requiring more 
extra force than that represented by the small value ft, </ (say the effort required 
on walking or on going upstairs) would bring the heart, to the limit of its work¬ 
ing power, and palpitation and dyspnma would appear. Such a condition does 
noflast long. The working power of the heart gradually increases. More and 
more exertion can be borne without causing dyspmeu, for the heart hyper¬ 
trophies. Finally, a new, more or less permanent condition is attained, in that 
the hypertrophied heart possesses the maximal force, a , <■,. Owing to the 
increase in volume of the heart muscle, the total force of the heart is greater 
absolutely than that of the normal heart by the amount 1 / c,. It is, however, 
relatively less efficient, for its reserve force is much less than that of the healthy 
heart. Its capacity for accommodating itself to unusual calls upon it is accord¬ 
ingly permanently diminished. 

Turning now to the disturbances of compensation, it is to he distinctly 
borne in mind tfiat any heart, normal or diseased, can become insufficient 
whenever a call upoh it exceeds its maximal working capacity. The liability 
to such disturbance will depend, above all, upon the accommodation limits of 
the heart—the less the width of the latter, the easier will it lx* to go beyond the 
heart’s efficiency. A comparison of Diagrams I and II will immediately make 
it clear that the heart in valvular disease will much earlier become insufficient 
than the heart of a healthy individual. If the heart muscle is compelled to do 
maximal or nearly maximal work for a long time, it becomes exhausted. It is , 
obvious that the heart in valvular disease, on account of its small amount of re¬ 
serve force, has to do maximal or nearly maximal work far more frequently than 
does the normal heart. The power of the heart may become decreased to tho 
amount necessary simply to carry on the work of the heart when the body is 
at rest, or it may cease to lie sufficient even for this. Tho reserve force gained 
through the compensatory process may lie entirely lost (Diagram III). If 
the loss be only temporary, the exhausted heart muscle quickly recovering, 
the condition is spoken of as a “ disturbance of compensation.” The term 
“Iqss of compensation” is reserved for the condition in which the disturbance 
is continuous. 

The schema of Martius (Chart XXIT) will enable the student to under¬ 
stand the relation of the pathological phenomena to the normal cardiac cycle. 
The contraction of the ventricle takes an appreciable period of time, seven- 
hundredths of a second (a-b) to overcome the strong arterial pressure which 
keeps tile aortic (and pulmonary) doors tightly shut. This closure-time is the 
only brief period in the cycle in which both the auricnlo-ventricular valves and 
the semilunar valves are shut, the former as a result of the beginning of the 
systole, the latter until the intra-vent ricular has overcome the aortic pressure. 
With thin closure-time correspond the first sound and the heart lieat. In the 
second period of the ventricular systole the blood is driven into the arteries 
the‘expulsion-time (b-c )—and this corresponds with the lieginning of the 
aortic pulse. During this there may Ikj seen at the apex in a forcibly beating 
heart the “back stroke,” as Hope called it. Following the expulsion-time 



796 


DISEaM OF THE CIBCULATOBt 8tSfS&. 

there iB a brief period—waiting-time {c-d )—before the diastole begins. Clin! , 
cally the murmur of mitral insufficiency (A) coincides,,, jd any rate in its 
beginning^ with the closure-time, the murmur of aortic stenosis witib the 
expulsion-time. The semilunar valves close at the moment when the ventricles 
begin to relax (if) and with, this coincides the second sound. At the same 
moment the nuriculo-'ventricular valves open. The.murmur of aortic insuf. 



Olocor* of Opening of Cloeore of the BemHuiur 

the Jmrloulo- the Bemllunnr and Opening of the Aorioalo- 
rentrioalar Yalree ventricular Yalree 

Yalvee 
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ficicncy (C) is hoard through the first part of the diastole, sometimes more, 
while the murmur of mitral stenosis ( D) corresponds with the latter part of 
the diastole of the ventricles and with the systole of the auricles (D). 

The incidence of valvular lesions may be gathered from the following 
figures compiled by Gillespie from the records of the Boyal Infirmary, Edin¬ 
burgh: Of 2,368 cases with cardiac lesions, valvular disease occurred in 80.8 
per cent; endocarditis and pericarditis in 6.3; myocardial lesions in 11.9 pet 
cent; 66.2 per cent of the cases were in males. 

2. Aobtio Inoompetency. 

Incompetency of the aortic valves arises either from inability of the val« 
segments to close an abnormally large orifice or more commonly from disoa* 
of the segments themselves. This best-defined and most easily recognized ol 
valvular lesione-was first carefully studied by Corrigan, whose name it some 
times bears. 

Etiology and Morbid Anatomy. —It is imore frequent in males than 11 
females, affecting ehiefly^ble-bodied, vigorous men at the middle period «' 
life. The ratio which it bears to other valve diseases has been various 
given as from 30 to 50 .per cent. 
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l Q*crf! ar^flve groups of oases: I. Those due to congenital malformation, 
particularly Ipsion of two of the cusps—most commonly those behind which 
the coronary arteries are given off. It is probable that an aortic orifice 
may* be competent with this bicuspid state of the valves, but a great dan¬ 
ger is the liability of these malformed segments to sclerotic endocarditis. 
Of 17 cases which I liave reported all presented sclerotic changes, and the 
majority of them had, during life, the clinical features of chronic heart- 
disease. 

II. The endocarditic group. Endocarditis may produce an acute insuffi¬ 
ciency by ulceration and destruction of the valves; in one case the aortic 
valves were completely eroded away. The valvulitis of rheumatism and of 
the fevers, while more rarely aortic, is common enough in children, and 
the insufficiency is caused by nodular excrescences at the margins or in the 
valves, which may ultimately become calcified; more often it induces a 
slow sclerosis of the valves with adhesions, causing also some degree of 
narrowing. 

III. The arteriosclerotic group. By fur the most frequent cause of in¬ 
sufficiency is a slow, progressive sclerosis of the segments, resulting in a 
curling of the edges, which lessens the working surface of. the valve. Most 
frequent in'strong, able-bodied men, there are three main factors in its pro¬ 
duction : Eirst, strain —not a sudden, forcible strain, but a persistent increase 
of the normal tension to which the segments arc subject during the diastole 
of the ventricle. Of circumstances increasing this tension, repeated and exces¬ 
sive use of the muscles is perhaps the most important. So often is this form 
of heart-disease found in persons devoted to athletics tliat it is sometimes 
called the “ athlete’s, heart.” Secondly, alcohol, the action of which is prob J 
ably direct as a poison to the vessel wall and not, as we have supposed here¬ 
tofore, in keeping up a high blood pressure. Thirdly, syphilis, which may 
be only one of several elements in inducing early arterial change, an added 
facto* to the wear and tear of the tubing. 

There is a small group, usually in young men, in which syphilis causes a 
localized arterio-sclerosis at the*root of the aorta, either involving the valves 
thetnselves or more frequently causing dilatation of the aortic ring with rela¬ 
tive insufficiency. The endarteritis may be singularly localized, even annular, 
sometimes patchy. It may be difficult or impossible from the lesion itself to 
determine the syphilitic nature; the youth of the patient, the peculiar local¬ 
ization, the history of syphilis, and the existence of syphilitic lesions elsewhere, 
may render the diagnosis tolerably certain. I am in the habit of enforcing 
upon my students the etiological lesson of this type of aortic insufficiency 
by a reference to Bacchus and Vulcan, at whose shrines a majority of patients 
with aortic insufficiency have worshipped, and not a few at those of Mars 
and Venus. 

The condition of the valves is such as has already been described in 
chfbnic endocarditis. It may be noted, however, how slight a grade of curl- 
rng may produce serious incompctency. Associated with the valve disease is, 
in a majority of cases, a more or less advanced arterio-sclerosis of the arch 
the aorta, one serious effect of which may be a narrowing of the orifices of 
the coronary arteries. The sclerotic changes are often combined with athe¬ 
roma, either in a fatty or calcareous stage. This may exist at the attached 



798 DISEASES OF THE CIRCULATORY SYStEli 

margin of the valves without inducing insufficiency. In other instances insuf¬ 
ficiency may result from a calcified spike projecting from the aortic attach¬ 
ment into the body of the valve, and so preventing its proper closure. Some 
writers (Peter) have laid great stress upon the extension of the endarteritis 
to the valve, and would separate the instances of this, kind from those of 
simple valvular endocarditis. Anatomically one can usually recognize the 
arterio-sclerotic variety by the smooth surface, the rounded edges, and the 
absence of excrescences. 

IV. Insufficiency may be induced by rupture of a segment —a very rare 
event in healthy valves, but not uncommon in diseaso, either from excessive 
effort during heavy lifting or from the ordinary endarterial strain on a valve 
eroded and weakened by ulcerative endocarditis. 

V. Relative insufficiency, due to djlatation of the aortic ring and adjacent 
arch, is not very infrequent. It occurs in extensive arterial sclerosis of the 
ascending portion of the arch with great dilatation just above the valves. 
The valve segments arc usually involved with the arterial coats, but the changes 
in them may be very slight. In aneurism just above the aortic ring, relative 
insufficiency of the valve may be present. 

It would appear from the careful measurements of Beneke that the aortic 
orifice, which at birth is 20 mm., increases gradually with the growth of the 
heart until at one-and-twenty it is about 60 mm. At this it remains until the 
age of. forty, beyond which dale there is a gradual increase in the size up 
to the age of eighty, when it may reach from 68 to 70 mm. There is thus 
at the very period of life in which sclerosis of the valve is most common a 
physiological tendency toward the production of a state of relative insuf¬ 
ficiency. 

The insufficiency may be combined with various grades of narrowing, par¬ 
ticularly in the endocarditic group. In a majority of the cases of the arterio¬ 
sclerotic form there is no stenosis. On the other hand, aortic stenosis almost 
without exception is associated with some grade, however slight, of regur¬ 
gitation. 

Effects. —The direct effect of aortic insufficiency is the regurgitation of 
blood from the artery into the ventricle, causing an overdistention of the 
cavity and a reduction of the blood column; that is, a relative anaemia in the 
arterial tree. The amount returning varies with the size of the opening. The 
double blood-flow into the left ventricle causes dilatation .of the chamber, and 
finally (lvnertrop hv. the grade depending upon the lesion. In this way the 
valve defect is compensated, and as with each ventricular systole a larger 
amount of blood is propelled into the arterial system, the regurgitation of a 
certain amount during diastole does not, for a time at least, seriously impair 
the nutrition of the peripheral parts. For a time at least there is little or 
no resistance offered to the blood-flow from the auricle—the ventricle accom¬ 
modates itself readily to the extra amount, and there is no disturbance in the 
lesser circulation. In acute cases, on the other hand, with rapid destruction 
of the segments, there may be the most intense dyspnoea and even profuse 
haemoptysis. In this lesion dilatation and hypertrophy reach their most ex¬ 
treme limit The heaviest hearts on record are described in connection with 
this affection. The so-called bovine heart, cor bovinum, may weigh 36 or 40 
ounces, or even, as in a case of Dulles’s, 48 ounc&s. The dilatation is usually 
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ixtftalB and is in marked contrast to the condition of (lie chandler in cases of 
Are aortic stenosis. The papillary muscles may lie greatly flattened. ’■'The 
nitral valves are usually not seriously affected, though the edges may present 
slight sclerosis, and there is often relative incompetency, owing to distention 
>f the mitral ring. Dilatation and hypertrophy of the left auricle are com* 
non, and secondary enlargement of the righto heart occurs in all eases of 
long standing. In the arterio-selerotie group there is an ever present pos¬ 
sibility of narrowing of the orifices of the coronary arteries or an extension of 
the sclerosis to their branches, leading to fibroid myocarditis, in the endo- 
jarditis cases, particularly those following rheumatism, the intima is jierfectly 
smooth, and the arch with its main branches not dilated. A normal aorta may 
be found post mortem when during life there have been the most character* 
istic signs of enlargement of the arch and of dilatation of the innominate and 
right carotid. The so-called dynamic dilatation of the arch is best seen in 
these cases. A young girl, whose ease has been reported as one of aneurism, 
had forcible pulsation and a tumor which could Ik; grasped above the sternum 
—post mortem the innominate artery did not admit the little linger and tho 
arch was not dilated! 

Although the coronary arteries, as shown by Martin and Sedgwick, are 
filled during the ventricular systole, tho circulation in them must lie embar¬ 
rassed in aortic incompetency. They must miss the effect, of the blond-pressure 
in the sinuses of Valsalva during the elastic recoil of the arteries, which surely 
aids in keeping the coronary vessels full. The arteries of the body usually 
present more or less sclerosis consequent upon the strain which they undergo 
during the forcible ventricular systole. 

Symptoms. —The condition is often discovered accidentally in persons who § 
have not presented any features of cardiac disease. 

Headache, dizziness, flashes of light, and a feeling of faintness on rising 
quickly are among the earliest symptoms, l’ulpitalion and cardiac distress on 
slight exertion are common. Long before any signs of failing compensation 
pain may become a marked and troublesome feature. It is extremely variablo 
in its manifestations. It may be of a dull, aching character confined to tho 
prsecordia. More frequently, however, it is sharp and radiating, and is trans¬ 
mitted up the neck and down the arms, particularly the left. Attacks of true 
angina pectoris are more frequent, in this than in any other valvular disease. 
Anaemia is also common, much more so than in aortic stenosis or in mitral 
affections. 

As compensation fails more serious symptoms are shortness of breath 
and oedema of the feet. The attacks of dyspnoea arc liable to come on at 
night, and the patient has to sleep with his head high or even in a chair. 
Cyanosis is rare. It is most commonly due to complicating valve disease, or 
it is stated that it may result from bulging of the septum ventriculorum and 
encroachment upon the right ventricle.' Of respiratory symptoms cough is com¬ 
mon, due to the congestion of the lungs or (edema. > ,J hemoptysis is less fre¬ 
quent than in mitral disease. I have reported a case in which it was profuse 
and believed to be due to tuberculosis of the lungs, inasmuch as the patient was 
admitted in a state of emaciation and profound exhaustion/' General dropsy 
is not common, but oedema of the feet may occur early and is sometimes dne 
to the anaemia, sometimes to the venous stasis, at times to both. Unless there 
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is coexisting disease of the mitral valve, it is rare in aortic incompeiency lor 
the patient to die with general anasarca. /^Sudden death is frequent; more 
so in this than in other valvular diseases. As compensation fails the patient 
takes to bed and/plight iTTopnbir.fAvpr associated naiudiy-with -a ..recurring 
endocarditis, is not uncommon toward the close# Embolic symptoms are not 
inf^equent-o-pain in the splenic, region with enlargement of the organ/hsema- 
turia, and in some#cases paralysis. /Distressing dreams and“disturbed sleep 
are more common in this than in other forms of valvular disease. 

Mental symptoms are often seen with this lesion; toward the dose there 
te may be delirium, hallucinations, and morbid impulses. It is important to bear 
this in mjnd^for patients occasionally display suicidal tendencies. I have 
twice had patients throw themselves from a window of the ward. 

Physical Signs.— Inspection' shows a wide and forcible area of cardiac 
impulso-with the apex beat in the sixth or seventh interspace, and perhaps 
as far out as the anterior axillary line. ? In young subjects the pwecordia 
may bulge. There may be slight i visible pulsation in the second right inter¬ 
space, or, in some acute cases of insufficiency or ulcerative endocarditis, a 
couple of inches from the sternal margin. In very slight insufficiency there 
may be little or no enlargement to be determined clinically. On palpation a 
thrill, diastolic in time, is occasionally felt, but is not common. The impulse 
is usually strong and heaving, unless in conditions of extreme dilatation, when 
it is wavy and indefinite. Occasionally two or-three interspaces between the 
'-- nipple line and sternum will be depressed wityi the systole as the result of 
atmospheric .pressure. Eemmion shows a greater increase in the area of 
heart dulness than is found in any other valvular lesion. It extends chiefly 
, downward and to the left. 

Auscultalion.-tA murmur is heard during the diastole of the ventricles 
at the base of the heart and propagated down the sternum. It may be feeble 
or inaudible at the aortic cartilago, and is usually heard best at midstcrmim 
opposite the third costal cartilage or along the left border of the sternum 
as low as the ensiform cartilage. It is usually soft, blowing in quality, and 
is prolonged, or “ long drawn,” as the phrase is. It is produced by the reflux 
of blood into theL.ventricle. In some eases it is loudly transmitted to the 
axilla at the level of the fourth interspace, not by way of the apex. The 
second sound may be well heard or it may be replaced by the murmur, or 
with a dilated and calcified arch the second sound may have a ringing metallic 
or booming quality, and the diastolic murmur is well heard, or even loudest, 
over the manubrium. • 

The first sound may be clear at the base; more commlhly there is a soft, 
short, systolic murmur. In the artcrio-sclerotic group the systolic bruit is, a- 
a rule, short and soft, while in the endocarditic group, in which the valve seg¬ 
ments are united and often covered with calcified vegetations and excrescence-, 
the systolic murmur is rough and may be accompanied by a thrill. 

At the apex, or toward it, the diastolic murmur may be faintly heard propa¬ 
gated from the base. With full compensation the first sound is usually clear 
at the apex; with dilatation there is a loud systolic murmur of relative mitral 
insufficiency, which may disappear under observation as the dilatation lessen.-. 

A second murmur at the apex, probably produced at the mitral orifice, 
is not uncommon. Attention was called to this by the late Austin Flint, 
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and Ue mwmur usually goes by his name. It is of a rumbling, echoing 
character, occumng m the middle or latter part of diastole, usually pi 
systolic in time, and limited to the apex region. It is similar to, though 
Iras intense than, the louder presystolic murmurs of mitral stenosis, and is 
often associated with a palpable thrill. It ,s probably caused by the imping- 
mg of the regurgitant current from the aortic orifice on the large, anterior 
flap of the mitral valve, so as to cause interference with the entrance or blood 
at the time of auricular contraction. The condition is thus essentially the 
same as in a moderate mitral stenosis. This late diastolic criming or rum- 
bling murmur is present in about 1mlf of the cases of uncomplicated aortic 
insufficiency (ihayer). It is very variable, disiip|K-aring mid reapiiearing 
agmn without apparent cause. The sharp, valvular first sound ami abrupt 
systolic shock, so common in true mitral stenosis, are rarely present, while tho 
pulse is characteristic of uncomplicated aortic insufficiency. 

Arteries .—The examination of (lie arteries in aorl ic insufficiency is of great, 
value. Visible pulsation is more commonly seen in the |ieriplicral vessels in 
this than in any other condition. I lie carotids mav be seen to throb forcibly, 
the temporals to dilate, and the braelnals and radials to expand with each 
heart-beat. With the ophthalmoscope the retinal arieries arc seen to pulsate. 
Not only is the pulsation undent, hut the characteristic, jerking quality is 
apparent. In the throat the throbbing carotids may lead to thu diagnosis of 
aneurism. In many eases the pulsation can lie seen in the suprasternal notch, 
and prominent, forcibly throbbing vessels beneath the right stemo-imistoid 
muscle. Tho abdominal aorta may lift the epigastrium with each systole. T 
be mentioned with this is the capillary pulse, met very often in tho aortii 
insufficiency, and beat seen in the Jiugcr-nails or by drawing a line ii|K>n till 
f orehea d^ when the margin of hyperiemia on cither side alternately blushes and 
pales. In extreme grades the face or the hand may blush visibly at each 
systole. It is met witli also in profound umcniiii, occasionally in neurasthenia, 
and in health in conditions of great relaxation of thu peripheral arteries. Pul¬ 
sation may also be present in the peripheral veins. On palpation tho character¬ 
istic water-hammer or Corrigan pulse is felt. In tlu; majority of instances the 
pulse wave strikes the linger forcibly with a quick jerking impulse, and imme¬ 
diately recedes or collapses. The characters of this arc sometimes bent appre¬ 
ciated by grasping the arm above the wrist and bolding it up. Moreover, the 
pulse of aortic regurgitation is usually retarded or delayed—i. o., there is an 
appreciable interval between the I mat of the heart and tho pulsation in tho 
radial artery, which varies according to the extent of the incompetence. Occa¬ 
sionally in the # ro tid artery the second sound is distinctly audible when absent 
at the aortic cartilage. Indeed, according to Broadbent. it is at the carotid 
that we must listen for the second aortic sound, for when heard it indicates that 
the regurgitation is small in amount, and is consequently a very favorable 
prognostic element. In the larger arteries a systolic thud or shock may lie 
heard and sometimes a double murmur, as pointed out by I hiroziqz . The sys¬ 
tolic pressure is high and the diastolic much decreasaCThe sphygmo- 
graphic tracing is very characteristic. The high ascent, the sharp top, the 
quick-drop in which the dicrotic notch and wave are very slightly markedt 

Aortic-insufficiency may for years lie fully compensated. Persons do not 
necessarily suffer any inconvenience, and the condition is often found accident- 
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ally. So long as the hypertrophy just equalizes the valvular defect there may 
be no symptoms and the individual may even take moderately heavy exercise 
without experiencing sensations of distress about the heart The eaafiS-wbich 
last tho .longest are those in which the insufficiency follows endocarditis and is 
not a part of a general arterio-sclerosis. The age of the patient, too, at the 
time of onset, is a most important consideration, as in youth the lesion is 
not often from sclerosis, and the coronary arteries are unaffected. Coexistent 
lesions of the mitral valves tend early to disturb the compensation. Pure 
aortic insufficiency is consistent with years of average health and with a 
tolerably active life. 

With the onset of myocardial changes, with increasing degeneration of 
the arteries, particularly with a progressive sclerosis of the arch and involve¬ 
ment of the orifices of the coronary arteries, the compensation becomes dis¬ 
turbed. In advanced cases the changes about the aortic ring may be asso¬ 
ciated with alterations in the cardiac nerves and ganglia, and so introduce an 
important factor. 

3. Aobtio Stenosis. 

Narrowing or stricture of the aortic orifice is not nearly so common as 
insufficiency. The two conditions, as already stated, may occur together, how¬ 
ever, and probably in almost every case of stenosis there is some leakage. 

Etiology and Morbid Anatomy. —In the milder grades there is adhesion 
between the segments, which are so stiffened that during systole they can not 
be pressed back against the aortic wall. The process of cohesion between the 
segments may go on without great thickening, and produce a condition in 
which the orifice is guarded by a comparatively thin membrane, on the aortic 
face of which may be seen the primitive raphes separating the sinuses of 
Yalsalva. In some instances •this membrane is so thin and presents so few 
trace? of atheromatous or sclerotic changes that the condition looks as if it 
had originated during foetal life. More commonly the valve segments are 
thickened and rigid, and have a cartilaginous hardness. In advanced cases 
they may be represented by stiff, calcified massos obstructing the orifice, 
^through which a circular or slit-like passage can be seen. The older the 
patient the more likely it is that the valves will be rigid and calcified. 

We may speak of a relative atenosis of the aortic orifice when with normal 
valves and ring the aorta immediately beyond is greatly dilated. A stenosis 
due to involvement of the aortic ring in sclerotic and calcareous changes with¬ 
out lesion of the valves is referred to by some authors. I have never met with 
an instance of this kind. A subvalvular stenosis, the result of endocarditis 
in the mitro-sigmoidean sinus, usually occurs as the result of foetal endocar¬ 
ditis. In comparison with aortic insufficiency, stenosis is a rare disease. It 
is usually pint w ith at a more advanced period of life than insufficiency, and 
the most typical cases of it are found associated with extensive calcareous 
changes in the arterial system in old men. ^ 4 

Owing to the impeded blood-flow the ventricle has to work against an 
increased resistance and its walls bec ome hypertrophie d, usually at first with 
little or no dilatation . We see in this condition the most typical instances of 
what is Sled concentric hypertrophy, in which, without much, if any, en¬ 
largement of the cavity, the vails arc greatly thickened, in contradistinction 
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to the so-called eqcfiatlic hypertrophy, in which, with the increase in the thick¬ 
ness the walls, the chamber itself is great I v dilated. The systole is pro¬ 
longed, even as much as twenty-five per cent. There may Is- no changes in 
the other cardiac cavities if compensation is well maintained; hut with its 
failure come dilatation, impeded auricular discharge, pulmonary congestion, 
and increased work for the right heart. The arterial changes are. as a rule, 
not so marked as in aortic insufficiency, for the walls have not to withstand 
the impulse of a greatly increased blood-wave with each systole. On the con¬ 
trary, the amount of blood propelled through the. narrow orifice may lie smaller 
than normal, though when compensation is fully established the pulse-wave 
may be, of medium volume. 

Symptoms. — Physical Sioxs. — Inspection may fail to reveal any area 
of cardiac impulse. Particularly is this the case in old men with rigid chest 
walls and large emphysematous lungs. Under these circumstances there may 
be a high grade of hypertrophy without any visible impulse. _ l-lvcn when the 
apex beat is visible, it may he, as Traubo pointed out. feeble and ijuliJijjile. 
In many cases the apex is seen displaced downward and outward, and the 
impulse looks strong and forcible. 

Ealpation reveals in many cases a thrill at the base of the heart of maxi¬ 
mum force in the aortic region. With no other condition do we meet with 
thrills of gTcaferlnfensity. The apex beat may not lie palpable under the 
conditions above mentioned, or there may be a slow, heaving, forcible impulse. 

Permission never gives the same wide area of dulncss as in aortic insuf¬ 
ficiency. The extent of it dejiemls largely on the state of the lungs, whether 
emphysematous or not. 

Auscultation .—A rough systolic murmur, of maximum intensity ut the* 
aortic cartilage, and propagated into the great vessels, is the most constant 
physical sign in aortic stenosis. One of the last lessons learned by the student 
of physical diagnosis is to recognize that the systolic murmur at the aortic area 
does not necessarily mean obstruction at the orifice.! Roughening of the vnlvqsj 
or of the intima of the aorta, and hiemic states are much more frequent causes. 
In aortic stenosis the murmur often 1ms a much harsher quality, is louder, 
and is more frequently musical than in the conditions just mentionod. When 
compensation fails and the ventricle is dilated and feeble, the murmur may bo 
soft and distant. The second sound is rarely heard at the uortic cartilage, 
owing to the thickening and stiffness of the valve. A diastolic murmur is not 
uncommon, but in many cases it can not be heard. Occasionally, as noted by 
W. H. Dickinson, there is a musical murmur of greatest, intensity in the region 
of the apex, due probably to a slight regurgitation at high pressure through 
the mitral valves. The pulse in pure aortic stenosis is small, usually of good 
tension, well sustained, regular, and perhaps slower than normal. 

The condition may lie Intent for an indefinite period, as long as tlm 
hypertrophy is maintained. Early symptoms are those due to defective blood- 
supply'to the brain, dizziness, and fainting. Palpitation, pain about the 
heart, and anginal Symptoms are not so marked as in insufficiency. With 
degeneration of the heart-muscle and dilatation relative insufficiency of the 
mitral valve is established, and the patient may present all the features of 
engorgement in the lesser and systemic circulations, with dyspnoea, cough, 
rusty expectoration, and the signs of anasarca in the lower part of the body. 
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Many of the cases in old people, without presenting any dropsy, have symp¬ 
toms pointing rather to general arterial disease. Cljeyne-Stokcs breathing is 
not uncommon with or without signs of uremia. 

Diagnosis.— With an extremely rough or musical murmur of maximum 
intensity at the aortic region and signs of hypertrophy of the left ventricle, a 
thrill, and especially a liard, slow pulse of moderate volume and fairly good 
tension, which in a sphygroographic tracing gives a curve of slow rise, a 
broad, well-sustained summit and slow decline,.a diagnosis of aortic stenosis 
can be made with some degree of certainty, particularly if the subject is an 
old man. Mistakes are common, however, and |a roughened or calcified valve 
segment, or, in some instances, a ver/^roughened and prominent calcified 
plate in the aorta, and;bypert rophy associated with renal disease, may produce 
similar symptoms. SSldom is there difficulty in distinguishing'thetfnlirmur 
due to amcmia, since it is rarely so intense and is not associated with thrill 
or with marked hypertrophy of the left ventricle, yin aortic insufficiency a 
systolic murmur is usually present, but has neither the intensity nor the 
musical quality, nor is it accompanied with a thrill. With roughening and 
dilatation of the ascending aorta the murmur may be very harsh or musical; 
but the existence of a second sound, accentuated and ringing in quality, is 
usually sufficient to differentiate this condition. 

4. Mitkal Incompetency. 

Etiology.—Insufficiency of the mitral valve ensues: (a) From changes in 
the segments whereby they are contracted and shortened., usually combined 
with changes in the chord® tendine®, or with more or less narrowing of the 
.^orifice. (6) As a result of changes in the muscular walls of the ventricle, 
either dilatation, so that the valve segments fail to close an enlarged orifice, 
or changes in the muscular substance, so that the segments are imperfectly 
eoapted during the systole—muscular incompetency. The common lesions 
producing insufficiency result from endocarditis, which causes a gradual thick¬ 
ening at the edges of the valves, contraction of the chord® tendine®, and 
union of the edges of the segments, so that in a majority of the instances there 
is not only insufficiency, but some grade of narrowing as well. Except in 
children, we rarely see the mitral leaflets curled and puckered without narrow¬ 
ing of the orifice. Calcareous plates at the base of the valve may prevent 
perfect closure of one of the segments. In long-standing cases the entire 
mitral structures are converted into a firm calcareous ring. From this val¬ 
vular insufficiency the other condition of muscular incompetency must be care¬ 
fully distinguished. It is met with in all conditions of extreme dilatation of 
the left ventricle, and also in weakening of the muscles in prolonged fevers 
and in anemia. 

* Morbid Anatomy. —The effects of incompetency of the mitral segment 
upon the heart and circulation are as follows: The imperfect closure allows 

a certain amount of blood to regurgitate from the ventricle into the auricle, 
so that at the end of auricular diastole this chamber Contains not only the 
blood which it has received from the lungs, but also that which has regur¬ 
gitated from tha left ventricle. This necessitates dilatation? and, as increased 
■’Vfrork is thrown upon it in expelling the augmented contents, hypertrophy 
*aa welL 
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M Witt each systole of the left auricle a larger volume of Mood is forced 
trophied ^ Tentr,C e ’ whlch also dllatw 1,11,1 subsequently becomes hyper- 


' la ® o c tte left auricle, as blood is regurgitated into 
it from the left ventricle, the pulmonary veins are less readily emptied. In 
consequence the right ventricle expels its contents less freely, amt in turn 
becomes dilated and hypertrophied. 

(A Finally, the right auricle also is involved, its chandler is enlarged, and 
its walls are increased in thickness. 


The eff ect u P on the pulmonary vessels is lo produce dilatation both 
of the arteries and veins often in long-standing eases, atheromatous changes; 
the capillaries are distended, and ultimately the condition of brown induration 
is produced. Perfect compensation may he effected, chielly through the hy|>er- 
trophy of both ventricles, and the effect upon the peripheral circulation may 
not be manifested for years, as a normal volume of blood is disebargixl from 
the left heart at each systole. The time comes, however, when, owing either 
to increase in the grade of the incom]K‘tcncy or lo failure of Hie compensation, 
tho left ventricle is unable to send out its normal volume into the aorta. 
Then there is overfilling of the left auricle, engorgement in the lesser cir» 
eulation, embarrassed action of the right heart, and rouges)ion in the sys¬ 
temic veins. For years this somewhat, congested condition may he limited to 
the lesser circulation, hut finally the right auricle becomes dilated, the tri¬ 
cuspid valves incompetent, and the systemic veins are engorged. This grad¬ 
ually leads to the condition of cyanotic induration in the viscera and, when 
extreme, to dropsical effusion. 

Muscular ineompeteney, due to impaired milnlion of the mitral and papil¬ 
lary muscles, is rarely followed by such perfccl compensation. There may ho 
in acute destruction of Hie aortic segments an acute dilatation of Hie left 


ventricle with relative ineompeteney of Hie mitral segments, great dilatation 
of the left auricle, and intense engorgement of llie lungs, under which circum¬ 
stances profuse luemorrliage may result. In Hie-e eases there is little chance 
for the establishment of compensation. In eases of hypertrophy and dilatation 
of the heart, without valvular lesions, hut associated with heavy work and 
alcohol, the insufficiency of the mitral valve may he extreme ami lead lo great 
pulmonary congestion, engorgement, of the systemic veins, and a condition 
of cardiac dropsy, which can not lie distinguished by any feature from that 
of mitral ineompeteney duo to lesion of tho valve itself. In chronic It right’s 
disease the hypertrophy of the left ventricle may gradually fail, leading, in the 
later stages, to relative insufficiency of the mitral valve, and the production 
of a condition of pulmonary and systemic congestion, similar to that induced 
by the most extreme grade of lesion of the valve itself. Adherent pericardium, 
especially in children, may load to like results. 

Symptom!. —During the development of the lesion, unless (lie incom- 
petency comes on acutely in consequence of rupture of the valve segment or of 
ulceration, the’compensatory changes go hand in hand with the defect, and 
there are no subjective symptoms. So, also, in the stage of perfect compen¬ 
sation, there may be the most extreme grade of mitral insufficiency with enor¬ 
mous hypertrophy of the heart, yet the patient may not lie aware of the exist¬ 
ence of heart trouble, and may suffer no inconvenience except perhaps a little 
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shortness of breath on exertion or on going upstairs. It is only whaoirom any 
cause the compensation has not been perfectly effected* or, having been so, 
is broken abruptly or gradually, that the patients begin to be troubled. The 
symptoms may be divided into two groups: 

JA The minor manifestations while compensation is still good. Pa¬ 
tients with extreme incompetency often have a congested appearance of 
the face, the lips and cars have a bluish tint, and the venules on the checks 
may bo enlarged—signs in many cases very suggestive. In long-standing cases, 
particularly in children, the Angers may be clubbed, and there is shortness 
of breath on exertion. This is one of the most constant features in mitral 
insufficiency, and may exist for years, even when the compensation is perfect. 
Owing to the somewhat congested condition of the lungs these patients have 
a tendency to attacks of bronchitis or haemoptysis. There may also be palpi¬ 
tation of the heart. As a rule, however, in well-balanced lesions in adults, 
this period of full compensation or latent stage is not associated with symp¬ 
toms which call the attention to an affection of the heart, and with care the 
patient may reach old age in comparative comfort without being compelled 
to curtail seriously his pleasures or his work. 

(14-Sooner or later comes a period of disturbed or broken compensation, 
in which the most intense symptoms are those of venous engorgement. There 
are palpitation, weak, irregular action of tho heart, and signs of dilatation. 
Dyspnoea is an especial feature, and there may be cough. A distressing symp¬ 
tom is the cardiac “ sleep-start,” in which, just as the patient falls asleep, he 
wakes gasping and feeling as if tho heart were stopping. There is usually p 
slight cyanosis, and even a jaundiced tint to the skin. The'most marked 
symptoms, however, are those of venous stasis. The overfilling of the pul¬ 
monary vessels accounts in part for the dyspnoea. There is cough, often with 
bloody or watery expectoration, and the alveolar epithelium containing brown 
pigment-grains is abundant. Dropsical effusion usually sets in, beginning in 
thfl_|se,l and extending to the body and the serous sacs. Right-sided hydro¬ 
thorax may recur and require repeated tapping. The urine is usually scanty 
and albuminous, and contains tube-casts and sometimes blood-corpuscles. With 
judicious treatment the compensation may be restored and all the serious symp¬ 
toms may pass away. Patients usually have recurring attacks of this kind, 
and die of a general dropsy; or there is progressive dilatation of the heart, 
and death from asystole. Sudden death in these cases is rare. Some cases of 
mitral disease—stenosis and insufficiency—reach what may be called the hepatic 
stage, when all the symptoms are due to the secondary changes in the liver. 

Physical Signs. — Inspection. — In children the prsecordia may bulge and 
there may be a large area of visible pulsation. The apex beat is to the-left 
of the nipple, in some cases in the sixth interspace, in the anterior axillan 
line. A localized right ventricle impulse may sometimes be seen below the 
right costal border in the parstcrnal line. There may be a wavy impulse in 
the cervical veins which are often full, particularly when the patient is 
recumbent. 

Palpation .—A thrill is rare; when jresent it is felt at the apex, often in 
a limited area. The force of tho impulse may dependTorgely upon the stage 
in which the case is examined. In lull compensation it is forciblaaad heav¬ 
ing ; . w hen j fl flkhirhed r usually wavy and feeble. 
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BetCUtsion. The dulness is increased, particularly in n lateral direction. 
There is no disease of the valves which produces, in long-standing cases a 
more extensive transverse area of heart dulncss. It does not extend so much 
upward along the left margin of the sternum as beyond the rigid margin and 
to the left of the nipple line. 

Auscultation. At the apex there is a systolic murmur u't mdi wholly or . 
partly obliterat es the first sound. It is loudest here, and has a blowing, some- 
times musical Character, particularly toward the latter part. The murmur is 
transmitted to the axilla and may he heard at the hack, in some instances 
over the entire chest. There are cast's in which, as |xiinlcd out by Nnniivn, 
the murmur is heard best along the left border of the sternum. Usually in 
diastole at the apex the loudly transmitted second sound mav he heard. Occa¬ 
sionally there is also a soft, sometim es a rough or rumbling preaystolie luur-. 
mur. As a rule, in cases of extreme mitral insufficiency from valvular lesion 
with great hypertrophy of both ventricles, there is heard only a loud blowing 
murmur during systole. A murmur of mitral insulliciencv may vary a great 
deal according to the posiiion of the patient. It may he present in the recum¬ 
bent and absent in the erect posture. In cases of dilatation, particularly when 
dropsy is present, there may be heard at the ensiform cartilage and in the 
lower sternal region a soft systolic murmur due to tricuspid regurgitation. An 
important sign on auscultation is the accentuated pulmonary second sound. 
This is heard to the left of the sternum in the second interspace, or over the 
third left costal cartilage. 

The pulse in mitral insufficiency, during the period of full compensation, 
may be full and regular, often of low tension. Usually with the first, onset 
of the symptoms the pulse becomes irregular, a feature which then dominates 
the case throughout. There may be no two beats of eipml force or volume. 
Often after the disappearance of the symptoms of failure of compensation the 
irregularity of the pulse persists. 

The three important physical signs then of mitral regurgitation arc: (a) 
Systolic murmur of maximum intensity at the apex, which is propagated to 
the axilla and heard at the angle of the scapula; (b) accentuation of the pul¬ 
monary second sound; (c) evidence of enlargement of the heart, particu¬ 
larly the increase in the transverse diameter, due to hypertrophy of both right 
and left ventricles. 

Diagnosis. —There is rarely any difficulty in the diagnosis of mitral insuf¬ 
ficiency. The physical signs just referred to arc quite characteristic and 
distinctive. Two points are to be borne in mind. First, a murmur, systolic 
in character, and of maximum intensity at the apex, and propagated even to 
the axilla, does not necessarily indicate incompctcncy of the mitral valve. 
There is heard in this region a large group of what are termed accidental 
murmurs, the precise nature of which is still doubtful. They are probably 
formed, however, in the ventricle, and are not associated with hypertrophy, 
or accentuation of pulmonary second sound. . . 

' Second, it is not always possible to say whether the insufficiency is due 
to lesion of the valve segment or to dilatation of the mitral ring and re a- 
tive incompetency. Here neither the character of the murmur the propa¬ 
gation, the accentuation of the pulmonary second sound nor the hypertrophy 
assists in the differentiation. Tbfe history is sometimes of greater value iff this 
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matter than the physical examination. The cases most likely ti( lead to error 
are those of the so-called idiopathic dilatation, and. hypertrophy©! the heart 
(in which the systolic murmur may be of the greatest intensity), and the 
instances of arterio-sclerosis with dilated heart. Bfllfr»Ha«and others, however, 
maintain that organic disease of the mitral leaflets' sufficient to produce incom¬ 
petency is always accompanied with a certain degree of narrowing of the ori¬ 
fice, so that the only unequivocal proof of the actual disease of the mitral valve 
•is the presence of a presystolic murmur. 

5. Mitbal Stenosis. 

Etiology.—Narrowing of the mitral orifice is usually, the result of valvular 
endocarditis occurring in the earlier years of life; very rarely it is congenital. 
It is very much more common in women than in men —in .63 of 80 cases noted 
by Duckworth, while in 4,791 autopsies at Guy’s Hospital during ten years 
there were 196 cases, of which 107 were females and 89 males (Samways). 
This is not easy to explain, but there are at least two factors to be considered. 
Rheumatism prevails more in girls than in boys and, as is well known, endo¬ 
carditis of the mitral valve is more common in rheumatism. Chorea, also, as 
suggested by Barlow, has an important influence, occurring more frequently 
in girls and being often associated with endocarditis. Of 140 cases of chorea 
which I examined at a period more than two years subsequent to the attack, 
73 had signs of organic heart-disease, among which were 24 instances with the 
physical sign* of mitral stenosis. Anaemia and chlorosis, which are prevalent 
in girls, have been regarded as possible factors. In a surprising number of 
cases no recognizable etiological factor can be discovered. This has been re¬ 
garded by some writers as favoring the view that many cases are of congenital 
origin; but it is not improbable that with any of the febrile affections of child¬ 
hood endocarditis may be associated. Whooping-cough, too, with its terrible 
strain on the heart-valves, may be accountable for certain cases. Congenital 
affections of the mitral valve arc notoriously rare. While met with at all 
ages, stenosis is certainly more frequent in young persons. 

Morbid Anatomy.—With the stenosis there is always some incompetency. 
The narrowing results from thickening and contraction of the tissues of the 
ring, of the valve segments, and of the chorda; tendinea;. The condition varies 
a good deal according to the amount of atheromatous change. In many cases 
the curtains are so welded together and the whole valvular region so thickened 
that the orifice is reduced to a mere chink—Corrigan’s button-hole contraction. 
In other cases the curtains are not much thickened, but narrowing has resulted 
from gradual adhesion at the edges, and thickening of the chordae tendinea 1 . 
ip that from the auricle it looks cone-like—the so-called funnel-shaped variety 
of stenosis. The instances in which the valve segments are very slightly de¬ 
formed, but in which the orifice is considerably narrowed, are regarded by 
some as possibly of congenital origin. Occasionally the curtains are in great 
part free from disease, but the narrowing results from large calcareous masses, 
which project into them from the ring. The involvement of the chorda: 
tendinese is usually extreme, and the papillary muscles may be inserted directly 
upon the valve. Iujnoderete grades of constriction the orifice will admit the 
tip,of fba iTifW-finger; in mnr«» extreme forms, the tip of the little finger; 
and occasionally one meets with a specimen in which the orifice seems almost 
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sitting only -a medium-sized Bowman's probe. Tlie heart is 
notfl^y gdftrged, rarely weighing more than 14 or 15 ounces. Occasion¬ 
ally, in an elderly person, it may seeni only slightly, if at all, enlarged, and 
again there Are instances in which the weight may reach as much as 20 
ounces. The left .ventricle is usually small, and may look very small in com¬ 
parison withJthe right ventricle, which forms the greater portion of the apex. 

In cases in which with the narrowing there is very considerable ineompetcncy 
the left ventricle may be moderately dilated and hypertrophied. 

It is not-uncommon at the examination to find white thrombi in the 
appendix of the left auricle. Occasionally a large part of the auricle is occu¬ 
pied by an ante-mortem thrombus. Still more rarely the remarkable ball 
thrombus is found, in which a globular concretion, varying in size from a 
walnut to a small egg, tins free in the auricle, two examples of which have 
come under my observation. 

The left auricle discharges its blood with greater dillicully and in conse¬ 
quence dilates, and its walls reach three or four times (heir normal thickness. 
Although the auricle is by structure untitled to compensate an extieme lesion, 
the probability is that for some time during the gradual production of stenosis, 
the increasing muscular power of the walls is siillicient to comilorbaliiiice the 
defect?"In 3T> cases of well-marked stenosis Snmwavs found the auricle hyper¬ 
trophied in 26, dilatation coexisting in 11. Eventually the Ion-ion is .m-mised 
;n the pulmonary circulation, owing to iniiiedod outflow from the veins amt 
this to heightened pressure in the pulmonary artery, Extra work, is Unis 
thrown on the right, xenliiele, which gradually lij perlrophies. I clatixe menm- 
pelency of the tricuspid and congestion of the systemic veins nl last siipcivcnc. 

Symptoms. —Physical SKiNs.-W^mm-ln children the lower sbr- 
num and the fifth and sixth left, costal cartilages are ofte n l'' , "" ,I '"'» - 
to hypertrophy of the right ventricle. The ape.x lient may be ill-«}clmcd. Uu- 
ally it is mt dislocated far beyond the nipple line, and the due impulse is 
over the lower sternum and adjacent costal cartilages. 0 ten in tlm.-obosted 
^Sons there is pulsation in the third and fourth left interspaces close to 
the sternum. When compensation fails, the pnccordml ‘nMMJ J' » 
feebler and in the veins of the neck there may la- marked systolic, r.gurgi 

tation or the right jugular near the clavicle may stand‘ ,"Tl “i,!!m'oV'Vhe 

tumor. In the later stage, there is great enlargement will, pulsation 

^Palpation reveals in a majority of the cases a cl.nmoUM-.M'c M dined 
fremituTor thriU, which is best felt, as a rule, m 

iarly Um!Z ^area,Postmarked'during expir^on, and «... MU« tar- 

cibly in the lower sternum and in tthe four t an I imn ^ ^ .> ^ ^ 

impulse is felt very high m the tlurc the latter interspace tlie 

even in the second, and it has been thought tl » >" «*■ * ^ of , h(; 

impulse is due to pulsation of the auric . extreme grades of 

conus arteriosus of the right ventricle; even in the most extreme grate. 
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mitral stenosis, there is never such tilting forward of the auricle or its appen¬ 
dix as would enable it to produce an impression on the cheat walL 

Percussion gives an increase in the cardiac dulnesa to the right of the 
sternum and along the left margin; not usually a fflprease-.heyond fto 
ni pple line, except in extreme cases, when the transverse dulness may reach 
from S cm. beyond the right margin of the sternum to 10 cm. beyond the 
nipple line. ' 

Auscultation .—To the inner side of the apex beat, often in a very limited 
region, there is heard a rough, vibratory or purring murmur, cumulative or 
crescendo in character, which terminates abruptly in the first sound. By 
combining palpation and auscultation the purring murmur is found to be syn¬ 
chronous with the thrill and the loud shock with the first sound. The mur¬ 
mur is auricular systolic, due tfi the blood passing through the narrow orifice. 
Some have thought it to be early systolic in time, but the majority of observers 
’'hold to the former view with Gairdncr. The presystolic murmur may occupy 
the entire period of the diastole, or the middle or only the latter half, corre¬ 
sponding to the auricular systole. The difference inay sometimes be noted 
between the first and second portions of the murmur, when it occupies the 
entire time. Often there is p peculiar rumbling or echoing quality, which in 
some instances is very limited and may be heard only over a single bell-space 
of the stethoscope. A rumbling, echoing presystolic murmur at the ,&pcx is 
heard in some cases of aortic insufficiency ("Flint murmur ! - occasionally in 
adherent pericardium with great dilatation of the heart and in upward dis¬ 
location of the organ. 

A systolic murmur may be hoard at the apex or along the loft sternal 
border, often of extreme softness and audible only when the breath is held. 
Sometimes the systolic murmur is loud and distinct and is transmitted to 
the axilla. The second sound in the second left interspace is loudly accentu¬ 
ated, and often reduplicated. It may be transmitted far to -the left and bo 
heard with great clearness beyond the apex. In uncomplicate d ca ges of mitral 
stenosis there are usually ngjnurmurs audible at the aortic region ,at which 
spot the second sound is less intense than at the pulmonary area. In advanced 
cases at tho lower sternum and to the right a systolic tricuspid murmur is 
sometimes heard. Other points to be noted are. the following: The unusually 
sharp, clear first sound which follows the presystolic murmur, the cause of 
which is by no means easy to explain. It can scarcely be a valvular sound 
produced chiefly at the mitral orifice, since it may be heard with great intensity 
in cases in which the valves are rigid and calcified. It has been suggested hv 
A. E. San som and others that it is a loud “ snap ” of the tricuspid valvci- 
caused byThe powerful contraction of the greatly hypertrophied right ven¬ 
tricle! Broaclhent thinks if may'be due fo fEeabnfpT contr acTloSToFa ’ partial 1\ 
filled' left ventricle. The valvular sound may be audible at a distance, as one 
sits at the bedside of the patient (Graves). In a patitfhl saw with Dr. C. J- 
Blake the first sound was audible six feet,.by mcasurt^^Hbom the chest wall. 

These physical signs, it is to be borne in miJBMPcharacteristic only 
of tho stage in which compensation is maintainJL^jfpa murmur may be 
soft, almost inaudible, and only brought out af jfifqgnaori. Finally there 
comes a period in which, with failure of compevtwHHe presystolic mur¬ 
mur disappears and there is heard in the apex rflgflBjtrp first sound, or 
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r ^ thm - niai 'kcd systolic shock may Ik* present after 
the disappearance of the .thrill and the characteristic murmur, I'ndertreat- 
ment, with gradual fccovcry of compensation, probably with increasing vigor 
of contraction- of the right ventricle and left auricle, the presystolic murmur 
.reappears. In cases seen at this stage of the disease the nature of the valve 
lesion may be entirely overlooked. 

Stenosis of the mitral valve may for years be efficiently compensated by 
the hypertrophy of the right ventricle. Many persons with the characteristic 
physical signs of this lesion present no symptoms. They may for years per¬ 
haps be short of breath on going upstairs, hut are able to pass through the 
ordinary duties of life without discomfort. The pulse is smaller in volume 
than normal, and very often irregular. A s]<eeial danger of this stage is the 
recurring endocarditis. Vegetations may he whipped off into the circulation 
and, blocking a cerebral vessel, may cause hemiplegia or aphasia, or both. 
This, unfortunately, is not an uncommon sequence in women. Patients with 
mitral stenosis may survive this accident for an indefinite period. A woman, 
abovo seventy years of age, died in one of my wards at the Philadelphia Hos¬ 
pital, who had been in the almshouse, hemiplegic, for more than thirty years. 
The heart presented an extreme grade of mitral stenosis which had probably 
existed at the time of the hemiplegic attack. 

Pressure of the enlarged auricle oil the left recurrent laryngeal nerve, 
causing paralysis of the vocal cord on (lie corresponding side, has been de¬ 
scribed by Ortner and by Herrick. 1 have met with two instances. It is a 
point to be borne in mind, as the diagnosis of aneurism of the arch of the 
aorta may be made. 

Failure of compensation brings in its train the group of symptoms which 
• have been discussed under mitral insufficiency. Briefly enumerated they are: 
Eapid and irregular action of the heart, shortness of breath, cough, signs of 
pulmonary engorgement, and very frequently hicinoptysis. Attacks of this 
kind may recur for years. Bronchitis or a febrile attack may cause shortness 
of breath or slight blueness. Inflammatory affections of tlie lungs or pleura 
seriously disturb the right heart,'and these patients stand pneumonia very 
badly. Many, perhaps a majority of cases of mitral stenosis, do not have 
dropsy. The liver may lie greatly enlarged, and in the late stages ascites is 
not uncommon, particularly in children. General anasarca is most frequently 
met with in those cases in which there is secondary narrowing of the tricuspid 
orifice (Broadbent). 


fi. Tricuspid Valve Disease. 

(a) Tricuspid Begurgitation.— Occasionally this results from • acute or 
’chronic endocarditis with puckering; more commonly the condition is one 
of relative insufficiencyaand is secondary to lesions of the valves on the left 
side, particularly offtfee mitral. It is mot with also in ulff conditions of the 
lungs which cause obstruction to the circulation, such as cirrhosis and emphy¬ 
sema, particularly in combination with chronic bronchitis. The symptoms are 
those of obstruction in the lesser circulation with venous congestion ini the sys¬ 
temic veins, such as has already been described in connection with mitral 
insufficiency. T im . signs ' wf this condition are: 

(1) gyafnlin wnjn jiyWaHnn nf the blood into tbfl -right aitflClp the 



812 


DISEASES OF THE CIRCULATORY SYSTEM^ 


tiransmission of the pulse-wave into the veins of the neck. If the regurgitation 
is slight or the contraction of the ventricle is feeble there may be no venous 
throbbing, but in other cases there is marked systolic pulsation in the cervical 
veins. That in thejight jugular is more forcible than that in the left. It may 
he seen both in the internal and the external vein, particularly in the latter. 
Marked pulsation in these veins occurs only when the valves guarding them 
become incompetent. Slight oscillations are by no means uncommon, even 
when the valves are intact.^ The dulcption is sometimes e norm ous, particu¬ 
larly in Jlie get of coughing, when the right jugular at the root of the neck 
may stand out, forming an extraordinary prominent ovoid mass. Occasionally 
the regurgitant pulse-wave may be widely transmitted and be seen iaihe sub¬ 
clavian and axillary veins, and even in the subcutaneous veins over the shoul¬ 
der, or in the superficial mammary veins. 

^ Kegurgitant .pulsation through tho tricuspid orifice may be transmitted 
to the inferior eava, and so to the hepatic veins, causing a systolic distention 
of the liver. VThis is best appreciated by bimanual palpation, placing one hand 
over the fifth and sixth costal cartilages and the other in the lateral region 
of the liver in the mid-axillary line. The rhythmical expansile pulsation may 
be readily distinguished, as a rule, from the. systolic depression of the liver 
.due to-eom'municated pulsation from thiTTe’ft~veotricle’. 

(2) The second important sign of tricuspid regurgitation is the' occur- 
irence of a systolic murmur of maximum intensity in the lower sternum. It 
is usually a sail, lovuiuuuutr, often to be distinguished from a coexisting 
'■mitral murmur by differences in qualify and pitch, and may be heard to tho 
right as far as the axilla. Sometimes it is very limited in its distribution. 

• Together these two signs positively indicate tricuspid regurgitation. In 
addition, the percussion usually shows increase in the area of dulness to the 
right of the sternum, and/the impulse in the lower sternal region is forcible. 
In the great majority of cases the symptoms are those of the associated lesions. 
(In cirrhosis of the lung and in chronic emphysema the failure of compensation 
jof the right ventricle with insufficiency of the tricuspid not infrequently leads 
either to acute asystole or to gradual failure with cardiac dropsy. 

, (b) Tricuspid Stenosis.—This interesting condition may be either con¬ 

genital or acquired. The congenital cases are not uncommon, and are asso¬ 
ciated usually with other valvular defects which cause early death. The 
acquired-form is not very infrequent. Bedford Fenwick collected 46 observa¬ 
tions, of which -tl Wf»n> in wninpii Leudet has nnnly-WI 117 rtlya of UU 
ofjhese in which the ages were mentioned, 80 were in women and ,2,1 in men. 
A great majority of the cases were in adults, only 8 being between the ago- 
of ten and twenty, jta. rarity as an isolated condition may be gathered from 
the fact thut of 114 autopsies, in 11 only was the lesion confined to this valve. 
In 21 the tricuspid, mitral, and aortic segments were involved, and in 78 the 
tricuspid and mitral. Practically the condition is almost always secondary 
to lesions of the left heart. 

The physical signs are sometimes characteristic. For instance, a pro- 
systolic thrill has been noted by several observers. The percussion shows 
dulness to be increased, particularly to the right of the sternum. On aus¬ 
cultation a presystolie murmur has been determined in certain cases, and 
is heard best at the root of the ensiform cartilage, or a little to the right of 
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it. Of gWlOTftl symptoms, cyanosis of the face and lips is very common, and 
in the late stages, when dropsy supervenes, it is apt to be intense. The lesion 
is interesting chiefly because it forms one o| the most serious complications of 
mitral stenosis. < 

7. Pulmonary Valve Disease. 


Murmurs in the region of the pulmonary valves are extremely common; 
lesions of the valves are exceedingly rare. Balfour has well called the pul¬ 
monic area the region of auscultatory romance. A systolic murmur is heard 
here under many conditions—(1) very often in health, in tlnn-cho'tcd persons, 
particularly in children, during expiration and in the recumbent posture; (2) 
when the heart is acting rapidly, as in fever and after exertion; (It) it is a 
favorite situation of the eardio-respiratory murmur: (1) in amende states; 
and (5) as mentioned previously, the systolic murmur of mitral iiisutlieieney 
may be transmitted along the left sternal margin. Actual lesions of the valves 
of the pulmonary artery are rare. 

(a) Stenosis is almost invariably a congenital anomaly. It constitutes 
ono of the most important of the congenital cardiac affections. The vnlxe 
segments are usually united, leaving ft small, narrow oriliee. In adults cases 
occasionally occur. The congenital lesion is commonly associated with patency 
of the ductus Botali and imperfection of the ventricular septum. There may 
also'be tricuspid stenosis. Acute endocarditis not infrequently attacks the 
sclerotic valves. 

The physical signs arc extremely uncertain. There may lie a systolic mur¬ 
mur with a thrill heard liest to the left, of the sternum in the second inter¬ 
costal space. This murmur may be very like a murmur or aortic stenosis, but 
is not transmitted into the vessels. Naturally the pulmonary second sound is 
weak or obliterated, or may be replaced by a diastolic murmur, t'sually there 


is hypertrophy of the right heart. 

(b) Pulmonary Insufficiency.—This rare affection is occasionally due to 
congenital malformation, particularly fusion of two of the segments. It, is 
sometimes present, as Bramwell has shown, in eases of malignant endocar¬ 
ditis. Barie has collected dS cases. 

The physical signs arc those of regurgitation into the rigid ventricle, 
hut as a rule, it is difficult to differentiate the murmur from that of aortic 
insufficiency, though the maximum intensity may he m the puliiionnry area. 
The absence of the vascular features of aortic insufficiency ■» ^ 
Roth Gibson and Graham Stcell have called attention to the po^.lu'.ty .r «.ih- 
ago through these valves in cases of great increase of pressure in the pulmonary 
nrtery and to a soft diastolic murmur heard under these ere.,instances, winch 
Steell calls “ the murmur of high pressure in the pulmonary artery. 


8. Combined Valvular Lesions. 

Valvular lesions arc seldom single or pure ^combined l ^j nnh v ar0 ^ 
common. This is particularly the ease in congenital . 

dren mitral and aortic lesions, the result of riouinn - ■ » ' y 

l’ure mitral insufficiency and pure mitral stenosis may 

in time the tfTeuBpiddiecomes involved, at first in sclerosis ami later imrT g 

of the orifice. Aortic valve lesions are more commonly uncombmed than 
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mitral lesions. The added lesion may be hurtM or hetpfnL The atenosh 
which so often accompanies the endocarditic variety may lessen tie regurgi¬ 
tation in aortic insufficiency; ancUi progressive narrowing of the mitral orifice 
may be beneficial in mitral regrwtation. 

Prognosis in Valvular Disease. —The question is entirely one of efficient 
(compensation^ So long as this is maintained tho patient may suffer no incon¬ 
venience, and even with the most serious forms of valve lesion the function of 
the heart may be little, if at all, disturbed. 

Practitioners who are not adepts in auscultation and feel unable to esti¬ 
mate the value of the various heart murmurs should remember that the best 
judgment of the conditions may be gathered from inspection and palpation. 
With an apex beat in the normal situation and regular in rhythm the auscul¬ 
tatory phenomena may be practically disregarded. 

A murmur per se is of little or no moment in determining the prognosis 
in any given case. There is a largo group of patients who present no other 
symptoms than a systolic murmur heard over tho body of the heart, or over 
the apex, in whom the left ventricle is not hypertrophied, the heart rhythm is 
normal, and who may not have had rheumatism. Indeed, the condition is 
accidentally discovered, often during examination for life insurance. Among 
the conditions influencing prognosis are: 

(а) Age. —Children under ten are bad subjects. Compensation is well 
effected, and they are free from many of the influences which disturb com¬ 
pensation in adults. The coronary arteries are healthy, and nutrition of the 
heart-muscle can be readily maintained. Yet, in spite of this, the outlook in 
cardiac lesions developing in very young children is usually bad. One reason 
^s that the valve lesion itself is apt to be rapidly progressive, and the limit of 
cardiac reserve force is in such cases early reached. There seems to be pro¬ 
portionately a greater degree of hypertrophy and dilatation. Among other 
causes of the risks of this period are to be mentioned insufficient food in the 
poorer classes, tho recurrence of rheumatic attacks, and the existence of peri¬ 
cardial adhesions. The outlook in a child who can be carefully supervised 
and prevented from damaging himself by ovorexertion is naturally better than 
in one who is constantly overtasking his muscles. The valvular lesions which 
occur at, or subsequent to, the period of puberty are more likely to be perma¬ 
nently and efficiently compensated. Sudden death from heart-disease is very 
raj$ in children. 

(б) Sex. — Women bear valve lesions, as a rule, better than men, owing 
partly to the fact that they live quieter lives, partly to the less common involve¬ 
ment of the coronary arteries, and to the greater frequency of mitral lesion.-. 
Pregnancy and parturition are disturbing factors, but are, I think, less serious 
than some writers would have us believe. 

(c) Valye.Am'eoted.— The relative prognosis of the different valve lesions 
is very difficult to estimate. Each case must, therefore, be judged on its own 
merits. Aortic insufficiency is unquestionably the most serious; yet for years 
it may be perfectly compensated. Favorable circumstances in any case are 
the moderate grade t)f hypertrophy and dilatation, the absence of all symptoui- 
of cardiandistress, and the absence of extensive arterio-sclerosis and of angina 
The prognosis rests in reality with the condition of the coronary arteries. 
Rheumatic lesions of the valves, inducing insufficiency, are less apt to be asso- 
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cioiwl"irijflk endarteritis at the root of tin* aorta; ami in such case-. (lie eoiqmary 
arteries may escape for years. On the other hand, when the nnrtie insullieieney 
is only a part of an extensive urtcrio-scloro*i*n( the root of the aorta, the coro¬ 
nary arteries are almost invariably invohedftnd the outlook in sneh eases is 
much more serious. Sadden death is not uneominon, either from neuto dila¬ 
tation during some exertion, or, more frequently, from blocking of one of the 
branches of the coronary arteries. The liability of this form to be associated 


with angina pectoris also adds to its severity. Aortic stenosis is a compara¬ 
tively ram«lMion, most commonly met with iu middle-aged or elderly men, 
and is, as a rule, well compensated. In Broadbent’s series of eases, in which 
autopsy showed definite aortic narrowing, forty years was the average age at. 
death, and the oldest was hut fifty-three. 

In jmitral lesions the outlook on the whole is much more favorable than 
in aortic insufficiency. Mitral insullieieney, when well compensated, carries 
with it a better prognosis than mitral stenosis. Except aortic stenosis, it is 
the only lesion commonly met with in patients over threescore years. It must 
be borne in mind that ttie eases which last the longest are those in which the 
valve orifice is more or less narrowed, as well as ineomjietonl. There is, in 
reality, no valve lesion so poorly compensated and so rapidly fatal as that in 
which the mitral segments are gradually curled and puckered until they form 
a narrow strip around a wide mitral ring-a rendition specially seen in chil¬ 
dren. There are many cases of mitral insullieieney m which the defect is 
thoroughly balanced for thirty or even forty years, without distress or incon¬ 
venience. Even with great hypertrophy and the n[ie\ lieat almost in the m d- 
axillary line, there may be little or no distress, and the compensation may bo 
most effective. Women may pass safely through repeated p,;o K ,uu,c.o.1hough 
here they are liable to accidents associated with the severe strain 1 havM l 
under observation for many years a patient who bad her I.rst allnek of rtw mm 
tism at the age of fifteen, when she already bad a well-marked mfind murmur. 
She first came under my observation, lur y-three years ago, wh h,> « 

hvnertrophy of the left ventricle and a loud systolic murmur. She has live, 
a^very active life, has been unusually vigorous, has liorne e^ven e nldmi ai d 
has passed through throe subsequent attacks of rheumatism. She is now in 
her StShird year. The loud mitral systolic murmur persists, but she 

very well only a little short of breath on exertion. .. 

^In mitral Stenosis the prognosis is usually regarded as less favorable. Ay 
• v.nu lml me however to place this lesion almost on a level, par- 

own experience has leu me, nowi\ci, i 1 , . f... n 

ticularlv in women with the mitral insufficiency. It is found very oilu in 
person! in perfect health, who have had neither palpitation nor signsJ of ■ * 

failure, and' who have lived laborious ad- 

')ent indicate that the date of deal i s () f Mary'a 

vaneed. Of 53 cases abstracted from the post-m ‘ ()r thirty . ei( J,t 

Hospital, thirty-three was the age for ,nal< f.Lmaneios with safety, 
for females. These women, too, pass thr0 «g h r «P°^ [ ^ { cerebral em bol- 
There are of course those too common accidents lie resu*^^ 

JSSTtES i. J question .hioh ^,ui» gr-te. 
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riencg and more mature judgment, and even the moat experiefi&tiuare some¬ 
times at fault. 

The following conditions juftify a favorable prognosis: Good general 
health and good habits; no exceptional liability to rheumatie or catarrhal 
affections; origin of the valvular lesion independently of degeneration; exist¬ 
ence of the valvular lesion without change for over three years; sound ven¬ 
tricles, of moderate-frequency and general regularity of action; sound arteries, 
with a" normal amount of blood and tension in the smaller vessels; and, lastly, 
freedom from pulmonary, hepatic, and renal congestion. 

Treatment of Valvular Lesions. —(a) Stage of Compensation. —Medici-' 
nal treatment at this period is not necessary and is often hurtful. A very 
common error is to administer cardiac drugs, such as digitalis, on the discov¬ 
ery of a murmur or of hypertrophy. If the lesion has been found accidentally, 
it may be best not to tell the patient, but rather an intimate friend. Often 
it is necessary, however, to be perfectly frank in order that the patient may 
take certain preventive measures. He should lead a quiet, regulated, orderly 
life, free from excitement and worry, and the risk of sudden death makes it 
imperative that the patient suffering from aortic disease should be specially 
warned against overexertion and hurry. - An ordinary wholesome diet in mod¬ 
erate quantities should be taken; tobaOTo may be allowed in moderation, but* 
stimulants should be interdicted or used in very small amount. Exercise 
should be regulated entirely by the feelings of the patient. So long as no 
cardiac distress or palpitation follows, moderate exercise will prove very bene¬ 
ficial. The skin should be kept active by a dally bath. Hot baths should be 
avoided and the TurkishJiath should be interdicted. In the case of fnll- 
•blooded, somewhat corpulent individuals, an occasional saline purge should be 
taken. Patients with valvular lesions should not go into very high altitudes. 
The act of coition has serious risks, particularly in aortic insufficiency. Know¬ 
ing that the causes which most surely and powerfully disturb the compensation 
are overexertion, mental worry, and malnutrition, the physician should give 
suitable instructions in each case. As it is always better to have the co-opera¬ 
tion of an intelligent patient, he should, as a rule, be told of the condition, 
but in this matter the physician must be guided by circumstances, and there 
are cases in which reticence is the wiser policy. 

(6) Stage of Broken Compensation. —The break may be immediate ami 
final, as when sudden death results from acute dilatation or from blocking of 
a branch of the coronary artery, or it may be gradual. Among the first indi¬ 
cations are shortness of breath on exertion or attacks of nocturnal dyspnoea. 
These are often associated with impaired nutrition, particularly with amemiu. 
and a course of iron or change of air may suffice to relieve the symptoms. 

Irregularity of the action of the heart can not always be termed an in¬ 
dication of failing compensation, particularly in instances of mitral disease. 
It has greater significance in aortic lesions. Serious failure of compensation 
is indicated by signs of dilatation of the heart, marked cyanosis, the gallop 
rhythm, or*variou% forms of arrhythmia, with or without the existence of 
dropsy. Under theee circumstances the following measures are to be carried 
out: 

(1) Barf.—Disturbed compensation may be completely restored by rest 
of the body. In many cases with oedema of the ankles, moderate dilatation of 
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§ ; S lrTCgl ? lari Y ° f thC 1>u1m '’ i,lc in bed, a few doses of tho 
d bgctiire of cardamoms, and a saline purge suffice, within a week or 
to days, to restore the compensation. 

(2) Hbatelief of the embarrassed circulation. 

{&» Ly Venesection. In cases of dilatation, from whatever cause, whether 
in mitral or aortic lesions or distention of the right ventricle jn emphysema, 
when signs of venous engorgement are marked and when there is orthopnea 
with cyanosis, the abstraction of from 20 to 3U ounces of blood is indicated. 
This is the occasion, in which timely venesection may save the patient’s life. 
It is particularly helpful in the dilated heart of arterio-selerosis. 

(6) By Depletion through Ike Bowels. —This is particularly valuable when 
dropsy is present. Of the various purges the salines are to be preferred, and 
may be given by Matthew Hay’s method. Half an hour to an hour before 
breakfast from half an ounce to an ounce and a half of Epsom salts may bo 
given in a concentrated form. This usually produces from three to live liquid 
evacuations. The compound jalap powder in half-drachm doses, or elaterium, 
may be employed for the same purpose. Even when the pulse is very feeble 
these hydragogue cathartics are well borne, and they deplete the portul system 
rapidly and efficiently. 

(c) The Use of Remedies whidfatimulate the Heart's Action. —Of these, 
by far the most important is digitalis, which was introduced into pructioo 
by Withering. The indication for its use is weakness of the heart-muscle; the 
-contra-indication is a perfectly balauced compensatory hypertrophy, such as 
we see in all forms of valvula# disease. Broken compensation, no matter what 
the valve lesion may be, is the signal for its use. It acts upon the heart, slow¬ 
ing and at the same time increasing the force oT the contractions. It acts 
on the peripheral arteries, raising their tension, so that a steady and “quablo 
flow of blood is maintained in the capillaries, which, after all, is the prime 
aim and object of the circulation. The beneficial effects are liest seen in cases 
of mitral disease with small, irregular pulse and cardiac dropsy. Its effects 
are not less striking in the dilatation of the left ventricle, in the failing com¬ 
pensation of aortic insufficiency or of arterio-selerosis. On theoretical grounds 
it has been urged that its use is not so advantageous in aortic insufficiency, 
since it prolongs the diastole and leads to greater distention. f .This need not 
be considered, and digitalis is just as serviceable in this as in any other con¬ 
dition associated with progressive dilatation; larger doses are often required. 
It may be given as the tincture or the infusion. In cases of cardiac dropsy, 
from whatever cause, 15 minims of the tincture or half an ounce of the in¬ 
fusion may be given every three hours for two days, after which the dose may 
be reduced. Some prefer the tincture, others the infusion; it is a matter of 
indifference if the drug is good. The urine of a patient taking digitalis should 
lie carefully estimated each day. As a rule, when its action is beneficial, there 
is within twenty-four hours an increase in the amount; often the flow is very 
great Under its use the dyspnoea is relieved, the dropsy gradually disappears, 
the pulse becomes firmer, fuller in volume, and sometime^, if it as veTy 

intermittent, regular. , ... , 

IU effects sometimes follow digitalis. There is no such thing as a cumu¬ 
lative action of the drug manifested by sudden symptoms. Tone effects are) 
teen in the production of nausea and vomiting. The pulse becomes nregu-arr 
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as pointed out by Broadbent, is found particularly in .dm‘bf:i$iid>abiio8iB 
whan t.hpy pm under .Bin inflnniww»/,ilutk.iirng. The jato ”* 

amount. These symptoms subside on the withdrawal of the digitalis, and are 
rarely serious. There are patients who take digitalis uninterruptedly for 
years, and feel .palpitation, and distress if the drug is omitted. Tn ~y i ita}.di“ 
ea se, even when it does good it does not abrajM steady iha jpnlse. There are 
many cases in which the irregularity is not affected by the digitalis. ’Warn 
the compensation has been re-established the. drug may be omitted. When 
there is dyspnoea on exertion and cardiac distress, from 5 to 10 minims three 
times a day may be advantageously given for prolonged periods, but the effects 
should be carefully watched. In cardiac dropsy digitalis should be used at the 
outset with a free hand. Small doses should not be given, but from the first 
half-ounce doses of the infusion every three hours, or from 15 to 20 minims of 
the tincture. Digitalin, hypodermically (gr. ^), every three .or four hours, < 
may be substituted. 

Of other remedies strophanthus alone is of service. Given in doses of from 
’ 5io 8 minims of the tincture, it acts like digitalis. It certainly will sometimes 
steady the intermittent heart of mitral valve disease when digitalis fails to do 
so, but it is not to be compared with this drug when dropsy is present.' Conval- 
laria, citrate of caffeine, and adonis vernalis and Sparteine are warmly recom¬ 
mended as substitutes for digitalis, but their inferiority is so manifest that 
their use is rarely indicated. 

There are two valuable adjuncts in the treatment of valvular disease-*iron 
and strychnia. When amends is a marked feature iron should be given in 
full doses. In some instances of failing compensation this is the only medi¬ 
cine needed to restore the balance. Arsenic is occasionally an excellent substi¬ 
tute, and one or other of them should be administered in all instances of heart- 
trouble when pallor is present. Strychnia is a heart tonic of very great value. 
It may be given alone or in combination with the digitalis in 1 or 2 drop doses 
of the 1-per-cent solution, or hypodermically in doses of -fo-fogr. Alcoholic 
stimulants in moderation are occasionally useful, especially in tiding over a 
period of acute cardiac weakness. 

Treatment >of Special Symptoms.— (a) Dbopsy. —The increased arterial 
tension and activity of the capillary circulation under the influence of digitalis 
hastens the interstitial lymph flow and favors resorption of the fluid. The 
hydragogue cathartics, by rapidly depleting the blood, promote, too, the absorp¬ 
tion of the fluid from the lymph spaces and the lymph sacs. These two meas¬ 
ures usually suffice to rid the patient of the dropsy. In some cases, however, 
it can not be relieved, and then Southey’s tidies may be used or the legs punc¬ 
tured. If done with care, after a thorough washing of the parts, and if anti¬ 
septic precautions are taken, scarification is a very serviceable measure, ami 
should be resorted to more frequently than it is. Canton flannel bandages may 
be applied on the oedematous legs. 

(b) Dysmjcea.—- 1 The patients are usually unable to lie down. A comfort- 
1 able bed-rest should therefore be provided—if possible, one with lateral projec¬ 
tions, so that in sleeping the head can be supported as it falls over. The 
, shortness of breath is associated with dilatation, chronic bronchitis, or hydrn- 
■’- (1in ' 0 "hast should be carefully examined in all these cases, as hydro- 
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value of 


or of both is a common cause of shortness of breath. 

* “fad gurgitation with recurring hydrothorax usually 
which is reheved, week by week or month bv month, by 
oaetnm a l .d y spntea, particularly when combined with .rest- 
is invaluable and may be given without hesitation. Tho 
,e (Riming influence of opium in all conditions of.cnrdiac insuf¬ 
ficiency is not sufficiently recognized. There are instances of i'urdiae_dy.spnu!a 
dropsy, particularly in mitral valve disease, in which nitro- 
glyo en a m . - of-.great service, if given in the 1-per-cent solution in increasing 
doses. It is especially serviceable in the cases in whieh the pulse tension is 
high. 

(c) UaLPITATION AND Cardiac Dihtbehh.— Hii in stances of crpnt. hyper¬ 
trophy and in the throbbing which is so distressing in some cases of aortic in- 
s ufficieg cy^aconite is of service in doses of from 1 to 3 minims every two or 
threeHours, f^n ice-bag over the heart or Leiter’s coil is also of service in- 
allaying the rapid action and the throbbing. 2 . For the pains, winch are often 
so marked in aortic lesions^iodide of potassium in 10-grain doses, three times 
a day, ortyhe nitroglycer in may be tried. Smqll g listers are sometimes advan¬ 
tageous. It must be remembered that an important cause of palpitation and 
cardiac distress is flatulent dis tent ion of the stomach or colon, against whieh 
suitable measures must be directed. 

(d) Gastric Symptoms. —The cases of cardiac insufficiency which do 
badly and fail to respond to digitalis arc most often those in which nausea 
and vomiting are prominent features. Tho liver is often greatly enlarged in 
these cases; there is more or less stasis in tho hepatic vessels, and hill little 
can be expected of drugs until the venous engorgement is relieved. If the 
vomiting persists, it is best to stop the food and give small bits of ice, small 
quantities of milk and lime water, and effervescing drinks, such as Apol- 
linaris water and champagne, tlroasotc, hydrocyanic acid, and the ovulate of 
cerium arc sometimes useful; but, as a rule, the condition is obstinate and 
always serious. 

(e) Couaii and Haemoptysis.— The former is almost a necessary con¬ 
comitant of cardiac insufficiency, owing to engorgement of the pulmonary ves¬ 
sels and more or less bronchitis. It is allayed by measures directed rather to 
the heart than to the lungs. Haemoptysis in chronic valvular disease is some¬ 
times a salutary symptom. An army surgeon, who was invalided during tho 
American civil war on account of harnioptysis, supposed to Is; due to tuber¬ 
culosis, had for many years, in association with mitral insufficiency and en¬ 
larged heart, many attacks of hamwptysis. He assured me that his condition 
Whs invariably better after the attack. It is rarely fatal, except m some cases 
of acute dilatation, and seldom calls for special treatment. 

(f) Si®»essness.— One of the most distressing features of valvular 
lesions, even in the stage of compensation, is disturbed sleep. 1 ationts may 
wake suddenly with throbbing of the heart, often in an attack of nightmare. 
Subsequently, when the compensation has failed, it is a so a worrymg symp- 
to,m The sleep is broken, restless, and frequently d.stnrbe. by fnghtful 
dreams. Sometimes a dose of the spirits of chloroform or of ether, w*«ihalf 
a drachm of spirits of camphor, given in a little hot whisky, ^llpveaquiet 
night. The compound spirits of ether, Hoffmann’s anodyne, though very un- 
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pleasant to take, is frequently a great boon in the intermedia 
compensation has partially failed and the patients suffer from 
sleepless nights. Paraldehyde and amylene hydrate are sometimes serviceable. 
Urethan, sulphonal, and chloralamide are rarely efficacious, and it is best, after 
a few trials, particularly if the paraldehyde does not answer, to resort to 
morphia. It /nay be given in combination with atropine. 

(g) Renal Symptoms.— With broken compensation and lowering of 
the tension in the aorta, the urinary secretion is greatly diminished, and 
the amount may sink to 5 or G ounces in the day. Digitalis, and Btrophan- 
thus when efficient, usually increase the flow. A brisk purge may be followed 
by augmented secretion. The combination in pill form of digitalis, squill, 
and the black oxide of mercury, will sometimes prove effective when the infu¬ 
sion or tincture of digitalis alone has failed. Calomel acts well in some cases, 
given in 3-grain doses every six hours for three or four days. 

The diet in chronic valve-diseases is often very difficult to regulate. Widal 
and others have shown that rofon+imi nt the ntiWJau i 8 an important factor 
in cardiac dropsy and heart failure. A milk diet, 3 liters a day, favors their 
elimination, and in the intervals between attacks a salt-free diet as far as 
possible should be used. Starchy foods, and all articles likely to cause flatu¬ 
lency, should be forbidden. Stimulants are often necessary, either whisky or 
brandy. 



HI. AFFECTIONS OF THE MY00ABDJTTM. 

1. T)tt.atation Awn UTOcPTimuua 

As with other muscular hollow organs, the size of the chambers of the 
heart varies greatly within normal limits. Dilatation may be an acute process, 
and quite transitory as after severe muscular effort, or it may be chronic, in 
which case it is associated with hypertrophy. Not always, however; there is 
an extraordinary heart in the McGill College Museum showing a parchment- 
like thinning of the walls with uniform dilatation of all the chambers; in 
places in the right auricle and ventricle only the epicardium remains. Dila¬ 
tation is pathological only when permanent. Increase in capacity means 
increased work for the walls, which in consequence hypertrophy to meet the 
demand. 

Dilatation. —Two important causes combine tio produce dilatation —in¬ 
creased pressure within the cavities and impaired resistance, due to weakening 
of the muscular wall—which may act singly, but are often combined. A 
weakened wall may yield to a normal distending force, or a normal wall mny 
yield under a heightened blood-pressure. 

(1) Heightened endocaudlac pressure results either from an, increased 
quantity of blood to be moved or an obstacle to be overcome, and is the more 
frequent cause. It does not necessarily bring about dilatation; simple hyper¬ 
trophy may follow, as in the early period of aortic stenosis, and in the hyper¬ 
trophy of the left ventricle in Bright’s disease. 

The size of the cardiac chambers varies in health. With slow action of 
the heart the dilatation is complete and fuller than it is with rapid action. 
Physiologically, the limits of dilatation are reached when the chamber doe* 
itself during the systole. This may occur as an acute, transient con- 
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§§£#* severe exertion—during, for example, the ascent of a mojmtain. 
jl^iinay J>e great dilatation of the rigid, heart, as shown by the increased 
ipigagtrie pulsation, and even increase in the cardiac dillness. The safety* 
radve action of the tricuspid valves may here come into play, relieving the 
.tings by permitting regurgitation into the auricle. With rest the condition 
is removed, but if it has been extreme, the heart may sutler a strain from 
jyhich it may recover slowly, or, indeed, the individual may never be able 
igain to undertake severe exertion. In the process of training, the getting 
wind, as it is called, is largely a gradual increase in the capability of the 
heart, particularly of the right chambers. A degree of exertion can he safely 
maintained in full training which would lie quite impossible under other cir¬ 
cumstances, because, by a gradual process of what we may call physical edu¬ 
cation, the heart has strengthened its reserve force—widened enormously its 
limits of physiological work. Endurance in prolonged contests is measured 
by the capabilities of the heart, and its essence consists in being able to meet 
the continuous tendency to overstep the limits of dilatation. We have no 
positive knowledge of the nature of the changes in the heart which occur ill 
this process, but it must lie in the direction of increased muscular and nervous 
energy. The large heart of athletes may he due to the prolonged use of their 
muscles, but no man becomes a great runner or oarsman who has not natu¬ 
rally a capable if not a large heart. Master McGrath, the celebrated giey- 
hound, and Eclipse, the race-horse, both famous for endurance rather than 
speed, had very large hearts. 

Excessive dilatation during severe muscular effort results in heart-dram. 
A man, perhaps in poor condition, calls upon his heart for extra work during 
the ascent of a high mountain, and is at once seized with pain about the ben ft 
and a sense of distress in the epigastrium, lie breathes rapidly for some tune, 
is “puffed,” "as wo say, but the symptoms pass off after a night’s quiet. An 
attempt to repeat the exercise is followed by another attack, or, indeed, an 
attack of cardiac dyspnoea may come on while he is at rest. For months such 
a man may be unfitted for severe exertion, or he may he permanently incapac¬ 
itated. In some way he has overstrained his heart and become ‘ broken- 
winded” Exactly what has taken place in these hearts we can not say, but 
their reserve force is lost, and with it the power of meeting the demands 
exacted in maintaining the circulation during severe exertion 1 lie heart- 
shock” of Latham includes cases of this nature—sudden cardiac breakdown 
during exertion, not due to rupture of a valve. It seems probable that sodden 
death in men during long-continued efforts, as in a race, is sometimes due to 

overdistention and paralysis of the heart, . _ , 

Acute .dilatative heart weakness is seen in many conditions, as, in Graves 
diseased paroxysmal tachycardia, in old myocardial cases following exertion 
Mddn^ina pectoris. There is usually a striking contrast, between the wide 
and forcible cardiac impulse and the small, feeble, irregular 

Dilatation occurs'in all forms of valve lesions, la aortic mcorn potency 
blood enters the left ventricle during diastole from the unguarded aorta and 
from the left auricle, and the quantity of blood at the term nat™ 

subjects the walls to an extreme degree of pressure, ^ 

yield. In time they augment in thickness, and present the typical eccentric 

hypertrophy of this condition. 
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Ip,mitral insufficiency blood which should have been driven iritotheaorta 
is forced into and dilates the auricle from which it came, and ihen in the 
diastole of the ventricle a large amount is returned from the auricle, and with 
increased force. In mitral stenosis the left auricle is the seat of greatly in¬ 
creased tension during diastole, and dilates as well as hypertrophies; the dis¬ 
tention, too, nifty be enormous. Dilatation of the right ventricle is produced 
by a number of conditions, which were considered under hypertrophy. All 
circumstances, such as mitral stenosis, emphysema, etc., which permanently 
increase the tension of the blood in the pulmonary vessels, cause its dilatation. 

The idiopathic dilatation and hypertrophy of beer drinkers also comes in 
this group, as it is brought about gradually by increased endocardial pressure. 

(2) Impaired nutrition of the iiEAET-WALLS may lead to a diminution 
of the resisting power so that dilatation readily occurs. 

The loss of tone due to parenchymatous degeneration or myocarditis in 
fevers may lead to a fatal condition of acute dilatation. It is a recognized 
cause of death in scarlatinal dropsy (Goodhart), and may .occur in rheumatic 
fever, typhus, typhoid, erysipelas, etc. The changes in the heart-muscle which 
accompany acute e ndocardi tis or pericardit is may lead to dilatation, especially 
in the latter disease! m ana; mi a, leukaemia, and chlorosis the dilatation 
may be considerable. In sclerosis of the walls, the yielding is always where 
this process is most advanced, as at the left apex. Under any of these cir¬ 
cumstances the walls may yield with normal blood-pressure. 

Pericardial adhjajfltii are a cause of dilatation, and we generally find in 
cases with*exfensive and firm union considerable hypertrophy and dilatation. 
There is usually here some impairment as well of the superficial layers of 
muscle. 

v Hypertrophy.— There are two forms of hypertrophy, one in which the 
cavity or cavities arc of normal size; and the other with dilatation (ec£S#trtc 
hypertrophy), in which the cavities are enlarged and the walls increased in 
thickness. The condition formerly Bpoken of as cfigcqftfcric hypertrophy, in 
which there is diminution in the size of the cavity with thickening of the 
walls, is, as a rule, a post-mortem change. 

The enlargement may affect the entire organ, one side, or only one cham¬ 
ber. Naturally, as the left ventricle does the chief work in forcing the blood 
through the systemic arteries, the change is most frequently found in it. 

Hypertrophy of the heart follows the law governing muscles, that within 
certain limits, if the nutrition is kept up, increased work is followed by 
increased size—i. e., hypertrophy. 

Hypebtbophy of the left venthiole alone, or with general enlarge¬ 
ment of the heart, is brought about by— 

Conditions affecting the heart itself: (1) Disease of the aortic valve; (2) 
mitral insufficiency; (3) pericardial adhesions; (4) sclerotic myocarditis; (6) 
disturbed innervation, with overaction, as in exophthalmic goitre, in long- 
continued nervous palpitation, and as a result of the action of certain articles, 
such as tga, coffee, and tobacco. In all of these the work of the heart i- 
increased. In the case of the valve lesions the increase is due to the increased 
intraventricular pressure; in the case of the adherent pericardium and myo¬ 
carditis, to direct interference with the symmetrical and orderly contraction of 
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upon the blood-vessels- (1) General arterio-sclcrosis, 
£th®-wit$ut renal disease; (2) all states of increased arterial tension 
indtio'jd by the contraction of the smaller arteries under the influence of 
certain toxic - substances, which, as Bright suggested, "by alToetmg the 
minute capillary circulation, render greater action necessary to send the blond 
through the distant subdivisions of the vascular system (It) prolonged mus¬ 
cular exertion* which enormously increases the hlo<Kl-]>ressure in the arteries; 
(ijn^rrowing of the aorta, as in the congenital stenosis. 

HrPEKTHOPlIY OF THE EIGHT VENTRICLE is met with under the following 
conditions— 

(1) Lesions* of the mitral valve, cither incompetence or stenosis, which 
act by increasing the resistance in the pulmonary vessels. (2) Pulmonary 
lesions, obliteration of any number of blood-vessels within the lungs, such 
as occurs in emphysema or cirrhosis, is followed by hypertrophy of the right 
ventricle. (3) Valvular lesions on the right side occasionally cause hyper¬ 
trophy in the adult, not infrequently in the Mils. (I) Chrome ralnilur dis- 
ease of the left heart and pericardial adhesions are sooner or later associated 
with hypertrophy of the right ventricle. 

In the auricles simple hypertrophy is never seen; there is always dilata¬ 
tion with hypertrophy. In the left auricle the condition develops in lesions 
at the mitral orifice, particularly stenosis. The right auricle hypertrophies 
when there is greatly increased blood-pressure imtlie lesser circulation, whether 
duo to mitral stenosis or pulmonary lesions. Narrowing of the I rieiispul orifice 
is a less frequent cause. 


2. Lesions due to Disease of the C'oiionauy Aim, hies. 

A knowledge of the changes produced in the myocardium b.V disease of the 
coronary vessels gives a key to the understanding of many problems in eardme 
pathology. The terminal branches of the coronary vessels arc end-arteric*, 
that is, the communication lielvvcen neighboring branches is through c-.ai>illiiri«M 
only J II. Pmtt bus shown that the vessels of Tl.ebes.us, which open fi»m 
the ventricles and auricles into a system of fine branches and thus conumm - 
cate with the cardiac capillaries and coronary veins,j^y be f “* 1 

the my ocardium sufficiently to keep it alive even when the emmu y arhri.s 
iSudcd. The blocking of one of these vessels by a thrombus or an 
embolus leads usually to a.condition which is known as— 

(a) Anemic necrosis, or white infarct. hen tins docs not o n,r ho 
reason may be sought in (1) the existence of abnormal 
by their presence take the coronary system ou o u „ > I r ,, 

or (2) the vicarious flow through the vessels of . '“Jr";.,ri/.. and in t»i 
veins. The condition is most commonly seen in i t ry qq„. 

septum, in the territory of distribution of the anter.o co n v ^ ‘ 
affected area has’ a yellowish-white color, sometimes « f" 
at other times a gravish-red tint. It may ie some ^Microscopically 

often it is irregular in contour and projM s a ovet ‘ from t)ic 

ihe changes arc very characteristic. Th , winder in from 

muscle fibres or they undergo ^ff C r didntegration' At a later stage 

the surrounding tissue, and tlies. may . f of t he infarct which 

ji n $ Y { growth of fibrous tissue is found 1 I P 
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ultimately may entirely replace the dead fibres. The ftt# 
geneohs, hyaline appearance. In some instances there is i 
tion, and even to the 'naked eye a firm white pitch of hyaline ’degeneration 
may appear in the centre of the area. Bnpture of the heart may be asso¬ 
ciated with anaemic necrosis. 

(6) The s^ond important effect of coronary-artery disease upon the myo¬ 
cardium is seen in the production of fibrous myocarditis. This may result 
from the gradual transformation of areas of anaemic necrosis. More commonly 
it is caused by the narrowing of a coronary branch in a process of obliterative 
endarteritis. Where the process is gradual evidences of granulation tissue 
are often wanting, and any distinction between the necrotic muscle fibres and 
the new scar tissue is difficult to establish. J. B. a., fhd"" 

the mu scl e fibres, undergo- s change-the reverse of that of their nprmaLdmlop- 
mgn t and lose their fibril bundles preliminary to their complete replacement 
by connective tissue. The sclerosis is most frequently seen at the apex of the 
lefFventricle and in the septum, but it may occur in any portion. In the 
septum and walls there are ofton streaks and patches which are only seen 
in carefully made serial sections. Hypertrophy of the heart is commonly 
associated with this degeneration. It is the i nvariable pr ecursor of anfflyism 
of thcjiea*t. 

1c) Sudden Death in Coronary Artery Disease.—fiy ^p lctp phlitfT nfin " 
of one coronary artery, if produced suddenly is u sually -- f a t al. Wheftju- 
duged slowly, oither\by artcno-sclerosis at the orifice of the artery at the root of 
the aorta or by an obliterating endarteritis in the course of the vessel, thexircu- 
, lation may bo carried on through the other vessel. Sudden death is not uncom- 
iJRion, owing to thrombosis of a vessel which has become narrowed by sclerosis. 
l En.medic ' o-leqal c ases, it isAfamt of- pnmafy.imforioAoo-t« rwwswhsa that this 
Is one of the common causes of -sudden deulh^Dim condition should be care¬ 
fully sought for, inasmuch as it may be the sole lesion, except a general, some¬ 
times slight arterio-sclerosis. In Jho most extreme grade one coronarygftjrtery 
mgjSWmtirely blooked, with the production of extensive fibroid disease, and 
fUaain branch of the other also may be occluded. A large, powerfully built 
imbecile, aged thirty-five, at the Elwyn Institution, Pennsylvania, who had for 
years enjoyed doing the heavy work abo£ the place, died suddenly, without 
any preliminary symptoms. The heart weighed over 600 grammes; the an¬ 
terior coronary artery was practically occluded by obliterating endarteritis, 
and of the posterior artery one main branch was blocked. 

(d) Septic Infarcts,—In pysemia the smaller branches of the coronary 
arteries may be blocked with emboli which give rise to infectious or septic 
"infarcts in the mypcsrdium in the form of abscesses, varying in size from a 
pfifttftja pin’s head. These may noi cause any disturbance, but when large they 
may perforate Jntp the ventricle or into the pericardium, forming what has 
been called acute ulcer of the heart. 

3. Ac ute Intebsttit AIi-.Mt" 811 ™™ 

I n, soma infada«r aB_rTiaeaaeg afid in arnite perirarditis the in termusc ular con¬ 
n ective tissue mav be swollen and in filtrated with snialL ronnduxlls and 
l eucocyt es, the blood- vessefa dilated, and the muscle.fibres the, seat pf granular, 
Wline tfeeeneration. Occasionally, in pysemia the infiltration with 
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diffuse and confined chiefly to the interstitial tissue. Coun- 
iribed this condition of the heart wall in jjinyiyrlufr n and 
I demonstrating the gonococcus in the diseased areas. The com- 
’iplffl 8X6 found in diphtheria, ty pho id fever, and acute epdo* 
'own by the studiesm Romberg. The loci may be the starting- 

ftf flKrrma mvA/iavJifia * 


naffitfa. ai „-,-* _ 

points of patches of fibrous myocarditis, 


4. ft U OMBW I 'A mat- AijQ.SaQUKiXAHON. 

This condition was described by Reliant and Landouisy in 1877, and has 
been carefully studied by different pathologists. Two forms are met with: 

1. Segmentation. The muscle fibres have separated at the cement line. 

2. Fragmentation. The fracture lias been across the fibre itself, and primps 
at the level of the nucleus. Longitudinal division is unusual. All bough the 
condition; doubtless arises in,some instances during the death agony, as in 
cases of sudden deathJjy violence, in others it would seem to have clinical and 
pathological significance. It is found associated with other lesions, fibrous 
myocarditis) infarction, and fa tty - d egenemtion. .1. 15. MnoCnlluin distin¬ 
guishes a simple from a degenerative fragmentation. The first takes place 
in the normal fibre, which, however, shows irregular extensions and contrac¬ 
tions. The second succeeds degeneration in the fibre. Hearts the seat of 
msrWI fragmentation are lax, easily torn, the muscle fibres widely separated, 
and often pale and cloudy. 


. 5. Pajrknohymatoub. PwiiNWuaaoN. 

This is usually mfiLwithAn'fevers, or in connection w it h nndflUM&t is or 
p ericarditi s, and in infections and indications generally. Ltia ch a m r. t n r nftfl 
by a pale, tiirbid’st'ate’„f the cardiac muscle, which-W-gtmernl, not localized. 
T»ty and "softness are the special features. It is the soften,si heart of 
Laenncc and Louis. Stokes speaks of an instance m winch so great was the 
softening of the organ that when the heart was grasped by the great vessels and 
held with the apex pointing upward, it fell down over the hand, covering it liko 

a cap of a large mushroom.” , ... 

Histologically, there is a degeneration of the muscle fibres, which are 
infiltrated to a various extent wil granules which resist the action of ether, 
but are dissolved in acetic acid. Sometimes this granular change n ; JJ"* 
is extreme, and no trace of the striai can be detected. It »■ pnita>> >' 
of a toxic agent and is seen in its most exquisite form in the lumbar nfusclcs 
£ of Schemoglobinuria in the horse. It is 

tvnhaid tvuhus small-pox, and other infectious, diseases, particularly when 
thecourse is protracted. There is no definite relation between it and the high 

temperature. „ 

6. Fatty Heart. 

Under this term are embraced fiJJiifigmcration and Jy 
ln \ degeneration is a very common condition, and mild grades a 

, ■ ***** j- ^ Ti ialfnimd in the. failing nutrition of old age, 

andtofjcachectic states; in prolonged infptmaJaEera in 

aggmia an^njdw^phoraa poisoning the most extreme degree* are teen. «n 
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narditirf is usually associated with fatty or parenchym4teh»^^^^|p^jw® 
superficial layers of the myocardium. Disease of the coronaiy-if a 
much more common cause of fibroid degeneration than of fatty w9t$»’^Ugltly, 
in thcy hypertrophied v entricular w al i ^ rhTffinvi fatty change is 

by no means infrequent. Tins degeneration may be limited to the heart or it 
may be more or.less general in the solid viscera. The diaphragm may also be 
involved, even when the other muscles show no special changes. There appan is 
t& be a special proneness to fatty degene rat ion m thfi heart-nmacla^ whi a t a wny 
perhaps bq^imeciod^with its. jftqessagt ^acj^vity. So great is its n eed nLan 
abundantjaxygen. supply that it feels at once any deficiency, and is in conse¬ 
quence the first muscle to show nutritional changes. 

Anatomically the condition may be lqgfti or general. The JefLseatricle is 
mnadrequcritly affected. If the process is advanced and general, the hear t 
looks larg e and is flabby' and relaxed. It has .a light yellowish-brown tint, 
or, as it is called, a faded-leaf color. Its consistence is reduced and thejjub- 
stancflLtears easily. In the left ventricle the papillary dblumns and the muscle 
beneath the endocardium show a streaked or patchy appearance. Micro¬ 
scopically, the fibres are seen to be occupied by minute globules distributed 
in rows along the line of the primitive fibres (Welch). In advanced grades 
the fibres seem completely occupied by tho minute globules. 

(6) Fatty Overgrowth.—This is usually a simp le firnena. .nf-.tha. nm-mal 
subpwkardial -fat, to which the term cor adipQfmm was given by the older 
writers. In pronounced instances the fat .infiltrates between the muscular, sub- 
st ance a nd, separating the strands, may reach even to the endocardium. In 
corpulent persona there is always much pericardial fat. It fo rms pfirj of t.he 
general, obesity, and occasionally leads to dangerous or even fatal impairment 
of the contractile power of the heart. Of 122 cases analyzed by Forchheimer 
there were 88 males and 34 .females. Over 80 per cent occurred between the 
fortieth-t m f ' sr re ntieth years. 

The entire heart may be enveloped in a thick sheeting of fat through 
which not a trace of muscle substance can be seen. On section, the fat infil¬ 
trates the muscle, separating the fibres, and in extreme cases—particularly 
in the right ventricle—reaches the endocardium. In some places there may 
he even complete substitution of fat for flue muscle substance. In rare in¬ 
stances tho fat may be in the papillary muscles. The jjfi&rt is usually much 
relaxed and the chambers are dilated. Microscopically the muscle fibres may 
show, in addition to the atrophy, mm-lraH faffo dPClT ie rfl tiP n - 

7. Other Degenerations of the Myocardium. 

(а) Brown Atrophy. —This is a common change in the heart-muscle, pat- 
tieularlyi in chronic valvu lar .lesions anckin the senile4ieaf t. When advanced, 
the yo) or the muscles is a dark rpd-hrown. and the consistence ia usually 
increased. The fib res prese nt an accumulation of yellow-brown-pigment chiefly 
about the nuclei. The ceruenOlihatance is often unusually distinct, but seems 
more fr agile than in h eal thy m uscle. \ 

(б) Amyloid degeneration of the heart is' occasionally seen. It occurs in 
the intermuscular connective tissue and in the blood-vessels, not in the fibres. 

(c) The hyaline transformation of Zenker is sometimes met with in pro- 
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18 affected fibres are swollen, homogeneous, translucent, and 
faint or entirely absent. • 

l degeneration may occur in the myocardium, and the muscle 
infiltrated and yet retain their ap]iearance as figured and de¬ 
in his Text-book of Pathology. 

Symptoms of Myocardial Disease. 

With a “ weak heart,” without vah ulnr disease or renal changes, the patient 
has shortness of breath on exertion, a feeble, irregular pulse, and there are signs 
of cardiac dilatation—feeble impulse, increased area of flatness, and usually 
-a gallop rhythm, sometimes a soft apex-systolic murmur. The myocardial 
lesion is not always proportionate to the intensity of the symptoms. A patient 
may present enfeebled, irregular action and signs of dilatation—shortness of 
breath, oedema, and the general symptoms believed to bo characteristic of 
cases of fibroid and fatty heart—and the post mortem show little or no - 
change in the myocardium. 

Cardiosclerosis or fibroid heart is in some eases characterized byf a Jixble, 
inggular, slast-pulge,iwith dyspnoea on exertion andioecii(iiuuilI..a.ttacks,of 
angina. Irregularity is present in many, but not in all cases. U 1 ho.-pulse 
maybe veryrfow, evep 30 or 40 per minute, and the features those of Stokes- 
Adsma disease. A man with advanced fibroid myocarditis may die sudden y 
while at work, without having ever complained of heart trouble. Ultimately 
the cases come under observation with the symptoms o*cardiac insutlieieiicy. 
The arrhythmia, which may have been present, lieoomos aggravated and, 
according to ltiegel, may not only precede, but also persist, after the cardiac 

insufficiency has passed away. ., . • 

EatijUmcuemLim of the heart presents the same diflioulties. l'^tremo 
fatty changes, as in pernicious umemia, may be present with a full pulse and 
regularly acting heart. The fat does not appear to interfere seriously with the 
function of the organ. The truth is, it may be present in an extreme grade 
lUthnut producing symptoms, so long as great dilatat ion of the chai.il.ers docs 
notoccur. Thnxardiac irregularity, the dyspnuia, palpitation, andhpimH fjg 
m in reality not muiptom s of the fatty degeneration, but of dilatation which 
has supervened"? Them ttyjjrciw senilis is of no moment in the diagnosis 
faTFv'Krt The heart-sounds mayljowgak and the actioni irregular. 

\EbeaJwatation occurs, thcr* is^alb 4 i^b.n^h..i^ng of the long 

: tfWVKjr even, » la one .1«U I ""J"™.”? 

It was' described in the following terms by John 
fi C?M?nfe&oke&.may occ . (Dublin Hospital Reports, vol. ii, 
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ow, than by degrees xt became 
seas? again: this revolution in thejpw« 
luring which there were, about thirty a 

more frequently in qdgoa^nrosia and i 

FaHy overgrowth 

PGjaons. Tt pTndnwxi nn nymptma Until 

that dilatation occurs. r ™'"“ pqHanfa mnvl fnr jABTft prfj« ff p+. ft , fa«|dd W 
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d, and S^UTHLUOiay be 
not uncommon, and the 
patient may suffer frnnwhrnTiohitiR. £ D irtiness an‘d>yyiid<wspopiectia.jaimre8 
may occur. Sud den dea th may result from ayrmepe or from rnpt npe gf the 
bfip-rt- The physical examination is often difficult because of the great increase 
in the fat, and it may be impossible to define the area of dulness. 

For clinical purposes we may group the cases of myocardiaL disease as 

fallows: .... 

Those in which sudden death occurs with- os without- prarious-dndi- 
cations^ of heart-trouble. I Sclerosis of the coronary, arteries exists—in some 
instances wjihjaeoent thrombus and whitejnfSBEt 8 ; in others.vex tensiYe fibro id 
disease; in others again.tf atty d egeneration. Many patients never complain 
oFcardiac distress, but, as in the case of Chalmers, the celebrated Scottish 
divine, enjoy unusual vigor of mind and body. 

(2) Cases in which there are cardiac arrhythmia, shortness of breath on 
exertion, attacks of cardiac asthma, sometimes anginal attacks, collapse symp¬ 
toms with sweats and extremely slow pulse, and occasionally marked mental 
symptoms. 

(3) Ca s e s with general arteriosclerosis and hypertrophy and dilatation 
of_the heart. They are robust men of middle age who have worked-hard 
and lived, carelessly. Dygpnoea, cough, and swelling of the. feet are the early 
symptoms, and the patient comes- under observation either with a ga llor 
r hythm , e mbryoea rdia, or an irregular heart with an apex systoliC-.murmui 
ofmitral insufficiency. Hecovery from the first or second attack is the rule 
It is one oFtbe most common forms of heart-disease. 


Prognosis. 

The outlook in affections of the myocardium is extremely grave. Patient 
recover, however, in a surprising way from the most serious attacks, particu¬ 
larly those of the third group. 

Treatment. 

Many cases never come under treatment; the first are the final symptoms. 

Cases with signs of well-marked cardiac insufficiency, as manifested by 
dyspnoea, weak, irregular, rapid heart, and oedema, may be treated on flic 
plan laid down for the treatment of broken compensation in valvular disease. 
Digitalis may be given even if fatty degeneration is suspected, and is often 
very beneficial. 

Much more di fgmilt is the mamigp inpnt nf those cases in which there is 
marked cardiac arr hythmia.-with a feeble, irregular, very slow pulse, and syn- 
cop e or angin a. Dropsy is not, as a rule, piasent; the hear t-sounds may be 
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1 there are no aigna oL dilatation. Dig itally w whiMfciio 
• not adTiaab le. partioularly when the pufec is infrequent 
"‘■a, .a carerolfy regala i ed.d i et, and th— ik* 
t-> milphnrjr; ether and fliy For the 

liatr affling f eelings of anxiety morphia is invaluable. From 
sixtieth of a grain of strychnia may he given three times 
fee is hvd and firm and the blood pressure high the sodium 
iiinww "■ sboultLbn given ircely. 

In certain cases of weak heart, particularly when it is due to fatty over¬ 
growth, the plana Tfliom mended by Oertel and by Schott are advantageous. 
They are invaluable methods in those forms of heart-weakness due to intem¬ 
perance in eating and drinking and defective bodily exercise. The Oertel 
plan^co^jj^uoi-'three parts: Fiat, the reduction in the amount of liquid. ( 
This is an important factor in reducing the fat in those patients. It also 
slightly increases the density of the blood. Oertel allows daily about IUUmmccs 
qf liqu id which includes the amount taken with the solid food. Free pcrspiru- 
tion is promoted by bathing (if advisable, the Turkish bath), or even by the 
use of pilocarpine. 

The second important point in his treatment is tliejittt, which should 
consist largely of proieids. 

Mjuawn .—Cup .of-coffee or tea, with a little milk, about fi ounces alto¬ 
gether. Breads jjQiiBces. 

Noon .—Three to 4 ounces of soup, 7.to 8 ounces of roast beef, veal, game, 
omiSSry, salad or a tight vegetable, a little fish", 1-ounce of bread or farina- 
e£oua^puddingi 3 to 6 ounces of fruit for dessert. No liquids at this meal, as 
a rule, but in hot weather G ounces of light wine may be taken. 

Afternoon .— Six ounces of coffee or tea, with as mjichwater. As an 
indulgence an ounce of bread. 

Evening .—One or 8 soft-boiled eggs, an ounce,Abroad, perhaps a small 
salad, and fruit; 6 to 8 ounces of wine with 4 or 5 ounces of 

WJl The m“st important element of alljs^luatel erereisenoton the level 
but un hills of various grades. The distance walked each day is marked off 
and is gradually lengthened. Tn this way the heart is systematically ever- 

cisedmid^strengthen^nt_ Th is consists in a combination of M h * ro w, ‘ h 
exerci ses at f fauheim. The water has a temperature of from Uv-rJo *•> 
a™er? richly charged with CO, The good effects of tin Wh arecfeimed 

by schott 

S^^taU^th, in suitable cases, will alter the po^n 
of the anex teat and that it lessens the area of cardiac diilnrss, this moans 
that it diminishes the dilatatiw ef the heart. 

2 ,ItStt » ..liable. The -eeretie h«rt » Mm m«h taetoi 
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IV. AHEUBISM OF SHE HEART^ 

(a) Aneurism of a valve results from acute endojjyjytis, which'p?b§tibe& 
softening oc. erosion and may lead cither to perforation of the segment or; to 
gradual dilatation of a limited area under the influence of the blood-pressure. 
The aneurisms are usually spheroidal and project from the ventricular face 
of a sigmoid valve. They are much less-common on the mj)ral geymayts. 
T hey -f ropja atly .JBgtuTe and produce extg,asim.dfiattlint,ioTi MUl iocpaflafency 
otihfijialves. 

(b) Aneurism of the walls results from the weakening induce4igUSiUQBic 
myoca rditis. or occasionally it foliowa^a cntn mural endncar^iH s. which more 

. commonly, however, leads to perforation. It has followed a stab-woun d, a 
V g ummo - of the'rcntricle, and, according to some authoraj^ericar^jgjjdhasions. 
The l eft v en t ricle near the apex is usually4he.scat, this being the situation 
in which fibrous degeneration is most common. Fifty-nine of the 60 cases 
collected by Legg were situated here. In the early stages the anterior wall 
of the ventricle, near the septum, sometimes even the septum itself, is slightly 
dilated, the endocardium, opaque, and the muscular tissue .sclerotic. In a 
more advanced stage the dilatation is pronounced and layers of thrombi occupy 
the sac. Ultimately a large rounded tumor may project from the ventricle and 
may attain a size equal to that of the heart. Occasionally the aneurism is 
sacqulfttgd and communicates with the ventricle tlwaugk a .vexy,siaall 4 JciHce. 
The sac may be double, as in the cases of Janeway and Sailer. In the museum 
of Guy’s Hospital there is a specimen showing the wall of the ventricle cov¬ 
ered with aneurismal bulgings. Eupture occurred in 7 of the 90 cases col¬ 
lected by Legg. 

The symptoms produced by aneurism of the heart are indefinit e. Occa¬ 
sionally there is ) m arked b ulgin g in the apex region and the? t. qyior may 
perforat e the chest wall.jjln niitraTstenosis the right ventricle may bulge 
and produce a visible pulsating tumor below the left _costjd_bqidlf, 'WTT15Ti 1 
have known "to~Be mistaken fbf cafdiaeaneurism. ' When the sac is large and 
produces pressure upon the heart itself, there may be a marked disproportion 
between the strong cardiac impulse and the feeble pulsation in the peripheral 
arteries. ■ 


V. BUPTURE OF THE HEART. 

This rare event is usually associated with fatty infiltration or degenera¬ 
tion of the heart-muscles. In some instances, acute softening in consequence 
o(ymbolism of a branch of the coronary artery ^suppurative myocarditis, or 
avgummatous growth has been the cause. Of 100 c ases collected by Quain, 
*°t*y degeneration was noted iqj.7. Two-thirds of the patients were over 
sixty years of age. It may occur in infants. Schaps reports a case in an 
infant of four months associated with an embolic infarct of the left ventricle. 
Harvey, in his second letter to Riolan (1649), described the case of Sir Robert 
Darcy, who had distressing pain in the chest and syncopal attacks with suffoca¬ 
tion, and finally cachexia and (Jropsy. Death occurred in one of the parox- 
‘ ysms. The wall oF the leHt .v.enjRcle .of the. heart was ruptured, “ having a 
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i sufficient to admit auy of my fingers,'although the wall itself 
mtly thick and strong.” 

^ ^ the cliambere, but is found most-fwouaatly 

Q46 Oh,.ll)C.,antflrior„ wall, not far from the septum. The 
• • V 5 ., 1 ' .f^ 08 pl ace during exertion. There may la’ no preliminary * 

r ^»nptOmB, tot without any warning the patient may fall and die in a few 
Jttttoenta. SuddeaJeath occurred in 71 per cent of Quain’s eases. In other 
instances there may be in the cardiac region a sense ofjuiguish and s utTo ea- 
ti^o, and life may be prolonged foi several hours. In a Montreal ease, which 
I examined, the patient walked up a steep hill after the onset of the symptoms, 
and lived for thirteen hours. A case is on record in which the patient lived 
for eleven days. 


VI. NEW GROWTHS AND PARASITES. 

'Cuberclo and syphilis, kayo already been considered. I’muasy^uaucer or 
s arcoma is ex t re mel y rare. Secondary tumors may be single or multiple, anil 
are usually unattended with symptoms, even when the disease is most, exten¬ 
sive. In one case I found in the wall of the rigid, ventricle - n mass which 
involved the anterior segment of the tricuspid valve and partly blocked the 
orifice. The surface was eroded and there were numerous cancerous emboli 
in the pulmonary artery. In another instance the heart, wns greatly enlarged, 
owing to the presence of innumerable masses of colloid cancer the size of 
cherries. The mediastinal sarcoma may jieiieiralo the heart, though it is 
remarkable how extensive the disease of the mediastinal glands may be with¬ 
out involvement of the heart or vessels. 

fiiy«ti in the heart arc rare. They are found in diHarcnt parts, and arc 
filled either with a brownish or a clear fluid. K l wHL si y s U s am aai ci nally occur. 

.The.parasites tiave been discussed under the appropriate section, but it 
may be mentioned here that both the cysliccrus ccllulosas and the echinococcus 
cysts, occur occasionally. 


vn. WOUNDS AND FOREIGN BODIES. 

Wounds of the heart may be causedIbyjjstcmal injuries, aiv-siabs and 
b ullet"woup dH^by foreign bodies passing from the gullet or (esophagus, oijjy 
puncture for therapeutic purposes. 

(11 fl pjlef. wounds of the heart are common. Recovery, may take, place, 
and bullets have been found encysted in the organ, i i t a b w o und *. arc.atill 
mow-common. A medical student, while on a spTec, pas-ed a pin into his 
heart. The pericardium was opened, and the head of the pin wns found out¬ 
side of the right ventricle. It was grasped and an attempt made to remove 
it, but it was withdrawn into the heart and, it is said, caii'-ed the patient no 
further trouble (Moxon). In recent stab wounds it is a good practice to 
expose the heart and attempt to suture the wound. Sherman lias collected 34 
operations performed in the six years ending 1901, of which 13 recovered. In 
a case of stah rwound Pagensteeher tied the left coronary artery, which had 
b^n divided- 

(!) Hysterical girl« sometimes swallow pins aftd.fl.eedl.es, which, passing 



DISEASES-OF THE CIRCVLAT0&Y 8 



832 


through the oesophagus and stomach, are found in various 
A remarkable case is reported by Allen J. Smith'of a girl from' i 
dozen needles and pins were removed, "”^*1TlltniLMiWfl1PT 

Several years later she developed ajmjtn ms of chronic heart-disease. At the 
post mortem needles were fouhdlnthe tissues of the adherent pericardinm, and 

of the left side. 

-■rat Ti'mntnre of thp w-rf. ^oarAin«mtnaia) has been recommended as a 
therapeutic procedure, aajft.chlaJofona -aa*eosis, and experimental evidence 
has been brought forward by B. A. Watson in favor of the operation. He 
advises abstraction of blood in combination with the puncture—cardiocentesis. 
flEha-proceeding is not -without risk. Haemorrhage may take place f r u m ~ t h< 
pmrcture, though it is not often extensive. Sloaue has recently urged it's use 
an' till cases of asphyxia and in suffocatio n bv -dro^niy g and liom^CQftl^as. 
The successful case which he reports illustrates forcibly its stimulating -action. 


Vm. FUNCTIONAL AFFECTIONS OF THE HEART. 

I. Palpitation. 

In health we arc unconscious of the action of the heart. One of the first 
indications of debility or overwork is the consciousness of the cardiac pulsa¬ 
tions, which may, however, be perfectly regular and orderly. This is not 
palpitation. The term is properly limited to irregular or forcible action of the 
heart perceptible to the individual. The condition of extia^systole described 
in, the next section is present in many cases. 

Etiology.—The expression “perceptible to the individual” covers the 
essential element in palpitation of the heart. The most extreme disturbance 
of rhythm, a condition even of what is termed delirium cordis, may be unat- 
ended with eubjective sensations of distress, and there may be no conscious- 
less of disturbed action. On the other hand, there are cases in which com- 
ilaint is made of the most distressing palpitation and sensations of throbbing, 
n which the physical examination reveals a regularly acting heart, the sensa- 
,ions being entirely subjective. We meet with this symptom in a large group 
)f cases in which there evoitnhilit.v 0 f the nervous system. Palpi¬ 

tation may be a.marked feature at the time of puberty, at. the climacteric, and 
occasionally during menstruation. It is a very common symptom in hysteria 
and neurast henia, particularly in the form of the latter which is associated 
with dyspepsia. Emotions, such as fright, are common causes of palpitation. 
It may occur as a sequence of the acute fevers. Females are more liable to tho 
affection than males. 

In-a-seeend group.the palpitation results from the action upon, the heart 
of certain substance^such as tobacco, coffee, tea, and alcohol. And, lastly, 
palpitation SiayTeassociated with organic disease of the heart, either of the 
myocardium or of the valves. As a rule, however, it is a purely nervous phe¬ 
nomenon—seldom associated with organic disease—in which the most violent 
action and the most extreme irregularity may exist without that subjective 
element of consciousness of the disturbance which constitutes the essential 
feature of palpitation, 
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described by Da Costa, which was so common among 
i during the civil war, is a neurosis of this kind. The •chief 
-palpitation with great frequency of tlio pulse on exertion, a 
ount of cardiac pain, and dyspmen. The factors at work in pro- 
dondition appeared to be the mental excitement, the unwonted 
aMggjajhi' exertion associated with the drill, and diarrluca. The condition is 
not infrequent in civil life among young men, and when persistent it may 
lead to hypertrophy of the heart. 

Symptoms.— Jn the mildest form, such as occurs during a dyspeptic attack, 
there is slight fluttering of the heart and a sense of what patients sometimes 
call “ goneness.” In more severe attacks^thc heart heats vU>lanlly..jts pulsa¬ 
ti ons against th e chest wall are visibky«lhe rapidity of tho action is much 
increased, (the arteries throb forcibly, andjrhure is a sense of great distress. In 
some instances the heart’s action is not at all quickened. The most striking 
cases are-in neurasthenic women, in whom the mere entrance of a person into 
the room may cause the most violent action of the heart and throbbing of the 
peripheral arteries. * Tho pulse may be rapidly increased until it reaches 150 
or .160. VA diffuse flushing of the skin may appear at the same time. After 
such attacks, there may be theijiassage of a large quantity of pule urine. In 
many cases of palpitation, particularly in young men, the condition is at once 
relieved by exertion. A patient, with extreme irregularity of the heart may, 
after walking quickly 100 yards or running upstairs, return with the pulse 
perfectly regular. This is not infrequently seen, too, in the irregular action of 
the heart in mitral valve disease. 

The physical examination of the heart is usually negative. Tho sounds, 
the shock of which may be very palpable, are on auscultation clear, ringing, 
and metallic, but not associated with murmurs. The second sound at the 
base may be greatly accentuated. A murmur may sometimes Iw heard over 
the pulmonary artery or even at the upux in cases of rapid action in neuras¬ 
thenia or in severe amcmia. The attacks may Is- transient, lasting, only for a 
few minutes, or may persist for an hour or more. In Borne instances any 
attempt at exertion renews the attack. 

The prognosis is usually good, though it may be extremely difficult to 
remove tho conditions underlying the palpitation. 

II. Auiuiytumia. 

The work of Gaskell and of Engelmann on the function of the heart- 
muscle, and the clinical studies of James Mackenzie, Wenckebach, and others, 
have modified the older views of the neurogenic cardiac mechanism with its 
museulo-motor nerve centre upon whieh the higher centres play'd through 
the vagi and the sympathetic nerves. The source of the action of the heyt is 
nowplaecd in the muscle itself—myogenic—and Gaskell describes as its junc¬ 
tions rhythmicity, excitability, contractility, conductivity, and tonicity; that 
is to say, the muscular fibres of the heart possess the power of rhythmically 
Meatmg.A-stimulus, of being able to receive a stimulus, of responding to a 
stimulus contracting, of conveying the stimulus from muscle fibre to muscle 
fibre, and of maintaining a certain ill-defined condition called tone. Wencke¬ 
bach and James Mackenzie have studied the disturbances of these functions 
of the heart clinically, and have endeavored to classify them m harmony with 
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the myogenic theory, f am indebted to Joseph Erlanger, of i 
kins Physiological Laboratory, for the following classification ] 

Wenckebach: 

I. Arrhythmia swatting from decreased conductivity i p the auricul o- 
ve ntricy .lar junction — heart-block. Characteristics: Auricular rhythm perfect, 
rate normal or accelerated; ventricular rhythm may or may not be perfect; if 
perfect its rate will be one-half of that of the auricles, or less; if not perfect the 
irregularities will bear some direct relation to the contractions of the auricles. 

A. Partial heart-block: (1) Occasional ventricular silence; (2) regularly 
recurring ventricular silence, either one ventricular beat missed in 7, 6, 5, 4, 
etc., auricular beats, or a 2:1, 3:1,4:1 rhythm, or either of these alternating. 

B. Complete heart-block: Auricular and ventricular rhythms perfect but 
independent. 

C. Paroxysmal bradycardia (Stokes-Adams disease) affecting the ventricu¬ 
lar rate alone. 

II. Arrhythmia resulting from increased irritability of the heart. 

A. Ventricular extra-systoles, characterised by an early systole, which is 
associated..with the phenomena of a retrograde impulse. There may be one 
or more ext/a-systoles following a normal systole; when regularly recurring, 
one or more extra-systoles after 5, 4, 3, 2, or 1 normal Bystoles, the last giving 
the bigeminal or trigeminal pulse, or there may be irregularly recurring extra¬ 
systoles causing delirium cordis. 

B. Auricular extra-systoles. ( , 

III. Arrhythmia resulting from the influence of extrinsic nerves upon t 
eart-rate. (1),Vagus effects. (2) Accelerator effects. 

IV. Arrhythmia resulting from disturbed diastolic filling of the heart. 

A. Disturbed filling resulting from violent respiratory movements; may 

ive the paradoxical pulse. 

jL Disturbed filling from adherent pericardium or mediastinal tumor: may 
ive the paradoxical pulse. 

C. Associated respiratory and cardiac rhythm. Alternating pulse (?). 

The senior student is referred to the work of Wenckebach, translated by 

rhomas Snowball (1904), and to the writings of James Mackenzie. I can 
lere only refer to the more common and important disturbances of rhythm. 

Intennittency. Extra-systoles.—The commonest type of arrhythmia is that 
low known as the extra-systole, to explain which it must be remembered that 
to a stimulus strong enough to set up a contraction the heart answers with all 
the contractility of which it is capable at the moment (Bowditoh’s law of maxi¬ 
mal contraction). ’ A second property of tho heart-muscle is that it possesses 
a “ refractory phase ” in which normally it is not excitable, or answers onh 
to very strong stimuli. Tiimpfl Hii H jpfi-aotnry R t ai r C , begin ning shortly.hafoi r 
the systdejmd_contin,uing a short time after it, ,tbe heart is inexcitablc. 
Wheifnot refractory it may again contract during this phase and produce an 
extra-systole, which is followed by a long pause. EJpgelmann explains-thi- 
lon g pause a s followsIn consequence of the extra-systole the ventricle is still 
pi therefiacl'y stagfe-when the next physiological stimulus reaches it. This 
stimulus therefore has no effect, no contraction takes place, and it is not till 
the next stimulus after it that a contraction can again be produced. Thus 
the normal systole that would follow the extra-systole is missed; then the first 
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P after the compensatory pause occurs exactly at the moment 
tt^jprould have occnrred had no extra-systole preceded it ” (Wencke- 
Thjp insularity, inequality, and intermission of the pulse as met 
everyrday clinical experience is largely due to the occurrence of these 
extra-systoles, which may present all sorts of combinations and groupings, 
bigeminal, trigeminal, etc., depending upon whether the cxtru.pulsc-hcnts are 
perceptible or not. And yet in spite of this most extreme irregularity there 
may be no actual pathological change, and so far as the maintenance of the 
circulation is concerned the heart may he acting in a most satisfactory man¬ 
ner. Pa tieutx'fll ay feel the-extra-systole as a detinite thud, and the emupon- 
satory pause is perceptible, hut very,of tea there are no subjective sensations. 

Ftttrtii°r f '' l "° occur at all ages and under the most variinl eonditions iu~ 
healt h and diaease. Mackenzie recognizes a youtliful and an adult type of > 
in which the latter is due chiefly to the presence of the systoles. 
There are several classes of eases. The arrhythmia may lie a life-long condi¬ 
tion. Without any recognizable disease 1 , without any impairment of tho 
action of the heart, there is permanent irregularity. This may lie a peculiarity 
of the heart-muscle of the individual, who has extra-systole for the sumo 
reason—physiological hut not well understood—as the dog and horse, in which 
animals this phenomenon is common. Tho late Chancellor Perrier, of Med ill 
University, who died at the age of eighty-seven, had an extremely irregular 

heart action for the last fifty years of his life. I know several .. who lmvo 

had for many years irregularity without the slightest discomfort, i IU-ikkili- 
tateiLandgwutaathcauo persons thowunay be an irritable weakness of the heart 
associated with extra-systole, and palpitation of a most distressing character. 
In a second group’itoxk,agents, as tobacco, tea, coffee, orjjlie poisons of the in¬ 
fectious diseases or fhosu originating in the intestines or metabolic poisons, 
cause-arrhythmia. Even reflexly, us^n flatulent dyspepsia, extra-systoles nniy 
arise. Thirdly, tR high blood pressure can set up extra-systoles; ulsotehange in 
posture. And lastly^organie disease of the heart, itself, “ dihllatijffi, inflamma¬ 
tion, poor blood supply to the muscle, overexertion can nil supply stimuli to 
set up extra-systoles either directly or rellexly ” (Wenckebach), loo much 
stress should not be laid ujx>n arrhythmia per xe in the abseuce of organic 
disease. 


III. IUriD Heart—Tachycardia. 


The rapid action niay-he-pedcctly natural. There are individuals whose 
normal heaTt action is at 100 or even more per minute. - Kim i t i owU , causes, 
vifllenLaxercise, amkfevors all produce great increase in the rapidity of the 
heart’s action. < The extremely rapid action which follows fright may persist 
foudays, or even weeks. Traube reports an instance in which, after violent 
exercise, the rapidity of the heart continued. Cases arc not uncommon at the 


-cnenppflime^ the condition can hardly be termed a 

neurosis, since it depends upon definite changes in the pncumo|astricsor 
in tha-aednlla. Cases have been reported in/whieh tumor or 
the medulla orapress.uru.upoa the vagi has been associated with heart huny. 
SomeoTlhe cases of frequent action of the heart in women have bee, thought 
to be due twreflfis irrjt&li&n.from ovarjaa.or.rffexilllilSfiase- 
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Farnryamsil tru-hyrnrMn is a 

<Jteart hurry, during which the action is greatly increased,"! 
ng 200 uTifl nvpT The case? are not common. The attack may'helplS^js^Ort 
md persist only for an hour or so. A patient at the Philadelphia ThfijaSSary 
'or Nervous Diseases was attacked every week or two; the pulseWaulirise 
A>220 or 230, and there were such feelings of distress and uneasiness that 
he patient always had to lie down. There may be, however, no subjective 
listurbance, and in another case the patient was able to walk about during 
the paroxysm and had no dyspnoea. One of the most remarkable cases is 
reported by H. C. Wood. A physician in his eighty-seventh year had had 
attacks at intervals from his thirty-seventh year. The onset was abrupt and 
the pulse would rapidly rise to 200 a minute! Fol^-more t han twenty - y ea r s 
the taking nf ice-water or strong coffee would arrest the attacks. Bouveret 
has analyzed a number of cases of this essential or idiopathic form; he finds 
that a permanent cure is rare, and that the patients suffer for ten or more 
years. Four instances terminated fatally from heart-failure. Martin* looks 
upon it as a symptom of an acute dilatation of the heart, appearing paroxys- 
mally. One of the most remarkable features is the abruptness of onset and the 
abruptness with which an attack may end. One of my eases had recurring 
attacks lasting ten to thirty days, and the heart would suddenly “ flop,” as she 
expressed it, the rate falling from 180 to 80 or 90 per minute. 


IV. Slow Heabt—Bhadyoahdia—Heabt-Blook. 

Slow action of the heart is sometimes norm si and may he a^family-peeuli- 
arity. Napoleon,is stated to have had a pulse of only 40 per minute. 

In any case of slow pulse it is important first to make sure that the 
number of heart and arterial beats correspond. In many instances this is 
not the case, and with a radial pulse at 40 the cardiac pulsations may be 80, 
half the beats not reaching the Wrist. heart cnntfflfltjnTu^ njf the pnjae 
woye, should be taken into account. 

(a) Fhyaiehgxc at' Hrudycardia. —As jjgejubmnees the pulaa-iate becomes 
slow. In the pue rperal state the pulse-may beat from 44 to 60 per. minute, or 
may even be as low as 34. It is seen in premature lahn> as well a« at ter m. 
The explanation of'its occurrence at this period is not clear. •Slowness-of the 
pulse is associated with hunger. Bradycardia depending on individual peculi¬ 
arity is extremely rare. 

(A) E athohgical br aducardia. which is met with under the following con¬ 
ditions: (hLIn _convalc aceace foam acute fpyprs. This is extremely common, 
particularly after-pneumonia, typhoid-fever, mnt° and diph- 

theria. It is most frequently seen in young persons and in cases which have 
run a normal course. (It) Tn dignaswi nf the digest!™ fljffltp"* such as chronic 
■dyspepsia, ulcer or cancer nf Hip atmnanh an d jaundice H!Tn diaea^a nf 
■th e respiratory system. Here it is by no means so common, but it is seen not 
infrequently io-emphysema. fai Tn disea^a nf the circula tory a yftfywn Ex¬ 
cluding all cases of irregularity of the heart, bradycardia is not common in 
diifH flH) .of .t.he valves. It is most frequently seen in fatty and fibroid changes 
in theSeart, but is not constant in them. (5) In diseasee-oLih&Juanaiy 
organa. It occurs occasionally in nep hrit.ia and" may be a faafcuBMfadUnmia. 



agents. It occurs in uraemia, poisoning by 
follows of tobacco. cofTcc^ and digitalis. (C-) In 

girders, such as a a aamia , eldoruaia^and diabetes. (8^_In 
3.system. 4-Piipltiy, epilepsy, the cerebral tumors, qjjfoc- 

'IzBr-’ an< ^ ^* aea8 ® J and injuries of the cervical cord may be 

.. . . tiia very slow pulse. In general paresis, mania, and melancholia 
DOT infrequent. (!)) It occurs occasionally in atlcctions o’f the skin and 
, and injjiiustrokc, or in prolonged exhaustion from uny cause. 


V. Heaut-hi.ock. Stokks-Adajis Disease. 

The impulse causing the heart to beat originates at the venous end of the 
heart and is transmitted in such a way that the auricles contract first, the ven¬ 
tricles a moment later, the impulse being propagated like a peristaltic wave 
through the heart-walls. In passing from the auricle to the ventricle the 
stimulus traverses a narrow hand of muscle, the only demonstrable muscular 
connection between the venous and arterial chandlers. In tin 1 adult heart this 
auriculo-ventricular bundle of His is IS nun. long, 2.5 mm. broad, and 1.5 
mm. thick; it arises in the septum of the auricles below the forufticu ovale and 
passes downward and forward through the trigonam lihrosum of the auriculo- 
ventricular junction, where it comes into close relation with the mesial leaflet of 
the tricuspid valve. Passing along the upper edge of the muscular septum, just 
where it joins with the posterior edge of the membranous septum, it radiates 
from this point throughout the heart as the junctional system of Xutyani, j n 
the dog destruction of the bundle prevents the passage from the auricle to the 
ventricle of the impulse which normally cause-, the ventricles to emit met. They 
immediately assume a rate of heating which is very much slower than that of 
the auricles and is totally independent, as they possess their own automatic 
rhythmicity. Under ordinary circumstances this inherent rhythmicity can not 
manifest itself because the much more rapidly lieating venous end of the heart 
sets the pace for the sluggish arterial end. But if the auricular impulse is 
blocked, the ventricles released from the control of their normal pace maker 
assume their own rate. This condition lias liecn culled complete heart-block. 
By an ingenious contrivance Krlanger has been able in the dog to gradually 
compress the auriculo ; vontricular bundle and produce the various stages of 
this condition, namely, one ventricular silence in 27 auricular beats, and 
one ventricular silence with every other auricular lieut, giving a 2:1 rhythm, 
and proceeding to a 3:1 and a 4:1 rhythm. Finally, complete block 
may result, in which no impulses pass from the auricles, hut the ventri¬ 
cles beat with their own inherent rate, which Krlanger estimates, from a 
study of eases of heart-block in my wards, to lie about 25 to 28 lieatb to the 
minute in man. The explanation of the phenomenon is based upon one sug¬ 
gested by Gaskell. The bundle of llis, like all muscle tissue, becomes fatigued 
when it is made to contract repeatedly. Under normal circumstances sufficient 
time elapses between successive heats to permit the bundle to return to its 
normal state, hut when from injury or any cause the irritability of the bundle 
is greatly reduced, it may not read to the auricular stimulus, which thus fails 
to reach the ventricles. Occasionally while compressing the auriculo-ven¬ 
tricular bundle in the dog, the ventricle alone may suddenly stop beatipg for 
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t is obtained from the smaller quantifies. It should lx* given 
tw three times a day. 

rapidity of action, aconite mav Ik* trii*d or xcrainuu virido. 
ea associated with sl eeple ss n ess KHd n*stlessness which are greatly 
, ■ ^7 bromide of potassium. Digitalis is u*r\ rarely indicated, but. in 

Jbttmate cases it may be tried with the ini': vomica. 

; Cases of heart hurry are often extremely obstinate, as may be judged from 
tl» case of the physician reported by II. C. Wood, in whom the condition per- 
gssied in spite of all measures for fifty years. The bromides an* sometimes 
v.viful; the general condition of neurasthenia should he treated, and during 
the paroxysm an ice-bag may lie placed upon the heart, or I .oiler's coil, 
through which ice-water may lie passed. Electricity, in the form of gahnn- 
ism, is sometimes serviceable, and for its mental effect the h’ranhlinic current. 
For the condition of slow pulse but little can be done. A great majority of 
' the eases are not dangerous. 


IX. ANGINA PECTORIS. 

Stenocardia, or the breast-pang, described by Ilelierden, is riot an inde¬ 
pendent affection, but a symptom associated with a number of morbid condi¬ 
tions of the heart and vessels, more particularly with sclerosis of the root of 
the aorta and changes in the coronary arteries. True angina is characteris'd 
by paroxysms of agonizing pain in the region of the heart, extending into 
the arms and neck. In violent attacks there is a sensation of impending 
death. 

Etiology. —It is a discuse of adult life and occurs almost exclusively in, 
men. In Iluehard’s statistics of 2.'i7 cases only Vi were in women. In my 
first series of 40 cases there was only one woman. It may occur through sev¬ 
eral generations, as in the Arnold family, (lout and dujKetes are important 
factors, A number of cases of angina pectoris have followed influenza. At¬ 
tacks are not infrequent in certain forms of heart-disease, particularly aortic 
insufficiency and adherent pericardium. It is much less common in disease 
of the mitral valve. Almost without exception the subjects of angina have 
arterio-sclerosis, either general or localized at the root of the aorta, with 
changes in the coronary arteries and in the myocardium. Severe attacks may 
occur in the early period of the growth of aortic aneurism. In men under 
thirty-five syphilitic aortitis is an important factor. 

Phenomena of the Attack. —The exciting cause is in a majority of all 
cases well defined. In only rare instances do the patients lane attacks when 
quiet. They come on during exertion most frequently, as in walking up lull 
or doing something entailing sudden muscular effort; occasionally even the 
effort of dressing or of stooping to lace the shoes may bring on a paroxysm. 
Mental emotion is a second very potent cause. John Hunter appreciated (his 
when he said that “ his life was in the hands of any rascal who chose to annoy 
and tease him.” In his case a fatal attack occurred during a tit of anger. 
A third, and in many instances the most important, factor is flatulent dis¬ 
tention of the stomach. Another common exciting cause is cold; even the 
chill of getting out of bed in the morning or on bathing may bring on a 
paroxysm. 
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- Usually during exertion or intense mental emotion; 
witft tm agonizing pain in the region of the heart and a ofc 
as if the heart had been seized in a vice. The pains radiate 
down the arm, and there may be. numbness of the fingers or £*.<priertiac 
region. The face is usually pallid; and may assume an a ahy.g » ayt ittt, ihd not 
infrequently a profuse sweat breaks out over the surface. The paroxysm lasts 
from several seconds to a minute or two, during which, in severe attacks, the 
patient feels as if death were imminent. As pointed out by Latham, there 
are two elements in it, the pain -£dolor pectoris —and the indescribable feel¬ 
ing of anguish and sense of imminent dissolution-^mfar-amnH. There are 
great’restlessness and anxiety, and the patient may drop dead at the height 
of the attack or faint and pass away in syncope. The eonditioa-o£- -the- heart 
during the attack is variable?the pulsations may be uniform and regular. 
, The pulse tension, however, is usually increased, but it is surprising, even in 
cases of extreme severity, how slightly the character of the pulse may be 
altered. After the attack there may be .eructations, or the passage of. a. large 
quantity of clear urine. The patient usually, feels exhausted, and for a day 
or two may be badly shaken; in other instances in an hour or two the patient 
feels himself again. While dyspnea is not a constant feature, the paroxysm 
is not infrequently associated with a form of asthma; there is wheezing in 
the bronchial tubes, which may come on very rapidly, and the patient gets 
short of breath.*) Many patients the subjects of angina die suddenly without 
warning and not in a paroxysm. In other instances death follows in the first 
well-marked paroxysm, as in the case of Thomas Arnold. In a third group 
there are recurring attacks over long periods of years, as in John Hunter’s 
i case; while in a fourth group of cases there are rapidly recurring attacks for 
several days in succession, with progressive and increasing weakness of the 
heart. 


With reference to the radiation of pain in angina, the studies of Mac¬ 
kenzie and of Head arc of great interest. Head concludes that (1) in dis¬ 
eases of the heart, and more particularly in aortic disease, the.pain is referred 
along the first, second, third, and fourth dorsal areas; (2) in angina pectoris 
the pain may be referred in addition along the fifth, sixth, and 'seventh, and 
even the eighth and ninth dorsal areas, and is always accompanied by pain in 
certain cervical areas. A remarkable fact is the early localization of the pain 
in di^ht i parts, not infrequently in t he left, ar m; in one of my cases in the 
l eft testi s, and in another in, the jaw. - , . >, • . i ( 

Theories of Angina Peotoris. —(1) That it is a nenralgia of the cardiac 
nerves, but the agonizing cramp-like character of the pain, the suddenness of 
the onset, and the associated features, are unlike any neuralgic affection. The 
pain, however, is undoubtedly in the cardiac plexus and radiates to adjacent 
nerves. It is interesting in note, in connection with the almost constant scle¬ 
rosis of the coronary arteries in angina, that Thoma has found marked sclero¬ 
sis of the temporal artery in migraine and Dana has met with local thickening 
of the arteries in some cases of neuralgia. (2) Heberden believed that it 
was a cramp of the heart-muscle itself. Cramp of certain muscular territories 
would better explain the attack. (3) That it is due to the wItmup tension of 
the ventricular walls, in consequence of an acute dilatation associated, in the 
majority of cases, with affection of the coronary arteries. Traube, who sup- 
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d 8»t til agonizing pain resulted from (lie groat sfretoh- 
,~ e nerve* in the muscular substance. A modified form 
there is a s^Sasm of the coronary arteries with groat increase 
pressure. > 

o£ Adlan Earns, revival by Potain and others, that the 
of transient- ischaemia of the heart-muscle in <vnsapience of 
tt sptfeai, of the coronary.arteries. The condition known as inlermit- 
. idi cation illustrates what may take place. In man (and in the horse), 
fab flon a e qnence of thrombosis of the abdominal aorta or iliacs, transient para- 
pl^ia and spasm may follow exertion. The collateral circulation, ample 
when the limbs are at rest, is insufficient after the muscles arc uelivolv used, 
and a'state of relative ischaemia is indueal with loss of jamer, which disap¬ 
pears in a short time. This “ intermittent ol l iinijp, > [imi - theory Im',( explains 
the angina paroxysm. A heart the coronary arteries of which are sclerotic 
or calcified, is in an analogous stale, and any extra exertion is likely to he fol¬ 
lowed by a relative ischaemia and spasm. In Allan Burns's work on The I leurt 
(1809) the theory is discussal at length, but lie does not think that spasm is 
a necessary accompaniment of the ischaemia. 

In .fatal cases of angina the coronary arteries arc almost invariably dis¬ 
e ased e ither in their main divisions, or there is chronic cmlnrtcrdis with great, 
narrowing of the orifices at the root of the aorla. Experimentally. occlusion 
of the coronary arteries produces slowing of the heart’s act mil, gradual dila¬ 
tation, and death within a very few minutes. ('ohnhcim has shown that in tho 
dog ligation of one of the large coronary branches produces within a niinuto 
a condition of arrhythmia, and within two minutes the heart ceases in diastole. 
These experiments, however, do not throw much light upon the etiology of* 
angina pectoris. Extreme sclerosis of the coronary arteries is common, and a 
large majority of the cases present no symptoms of angina. Even in the eases 
of sudden death due to blocking of an artery, particularly (he anterior branch 
of the coronary artery, there is usually no great pain either lieforc or during 
the attack. 


Diagnosis. —There are many grades of true angina. A man may have 
slight p iyfflrdisl pain, a sense of distress and uneasiness, and radiation of 
the pains to the arm and neck. Such attacks following slight exertion, an 
indiscretion in diet, or a disturbing emotion, may alternate with attacks of 
much greater severity, or they may occur in connection with a pulse of in¬ 
creased tension and signs of general arterio-sclerosis. In the milder grades 
the diagnosis can not rest upon the symptoms of the attack itself, since they 
may be simulated by what is known as the neurotic or functional variety; but 
the diagno sis should be basal upon the examination of the heart and arteries 
and a careful consideration of the inode of onset and symptoms. The cases of 
neurotic angina pectoris in women cull for the greatest care in the diagnosis, 
and attention to the points given in the table of Hut-hard will la: of the great¬ 
est aid. The existence of a marked increase in the blood-pressure is con¬ 
firmatory evidence of organic disease. 

Functional Angina Pectoris. —There are two main groups, the nen- 
ratjc and the toxic- The former embraces the hysterical and neurasthenic 
eases, which are very common in women. Huchard has given an excellent 
differential table between the two forms. 
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* TBOB ANGINA. 

Most common between the ages of 
forty and fifty years. 

More common in men. Attacks 
brought on by exertion. 

Attacks rarely periodical or noc¬ 
turnal. 

Not associated with other symp¬ 
toms. 

Vaso-motor form rare. Agoniz¬ 
ing pain and sensation of compres¬ 
sion by a vice. 

Pain of short duration. Attitude: 
silence, immobility. 

Lesions: sclerosis of coronary 
artery. % % , 

Prognosis grave, often fatal. 
Arterial medication. 


At every age, even sixy$8ft'. 

More common in women. At¬ 
tacks spontaneous. 

Often periodical and nocturnal. 

Associated with nervous symp¬ 
toms. 

Vaso-motor form common.' Pain 
less severe; sensation of distention. 

Pain lasts one or two hours. Agi¬ 
tation and activity. 

■ Neuralgia of nerves and cardio- 
plexus. 

Never fatal. 

Antineuralgie medication. 


Nothnagel has described as vaso-motor angina a form in which -the symp¬ 
toms set in with coldness and numbness in the extremities, followed by great 
pnecordial pain and feelings of faintness. Some have recognized also a reflex 
variety. 

t Toxic Angina .—This embraces cases due to the abuse of tea, coffee, and 
tobacco. There are three groups of cases of so-called tobacco heart: First, the 
irritable heart of smokers, seen particularly in. young lads, in which the symp¬ 
toms are palpitation, irregularity, and rapid action; secondly, heart-pain of a 
sharp, shooting character, which may be very severe; and, thirdly, attacks of 
such severity that they deserve the name of angina. 

Prognosis. —Cardiac-.pain without evidence of artcrio-sclerosis or valve- 
disease is not of much moment* Angina in men is almost invariably associ¬ 
ated with marked cardio. vascular lesions, in which the prognosis is always 
grave. With judicious treatment the attacks, however, may be long deferred, 
and a few instances recover completely. The prognosis is naturally more 
serious with aortic insufficiency and advanced arlerio-sclerosis. Patients who 
have had well-marked attacks may liyc for many years, but much depends 
upon the care with which they regulate their daily life. 

Treatment. —Patients subject to this affection should live a quiet life- 
avoiding particularly excitement and sudden muscular exertion. During the 
attack nitrite of amyl should be inhaled, as advised by Lauder Brunton. From 
ajojLdrops may be placed upon cotton-wool in a tumbler or upon the hand¬ 
kerchief- This is frequently of great service in the attack, relieving the ago¬ 
nizing pain and distress. Subjects of the disease should carry the ptrks- of 
the nitrite of amyl with theny and use them on the first indication of an 
attack. In some instances the nitrite of amyl is quite powerless, though given 
freely. If within a minute or two relief is not obtained in this way, chloro¬ 
form should at once be given. A few inhalations act promptly and give great 
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■ lains continue, a hypodermic ol morphia may lie admiuis- 
d repeated paroxysms a patient may display reinartablo 
ion of this drug. 

, nitroglycerin may be given in full doses, as reoom- 
or 4he nitrite of sodium (Matthew Hay). Tlie nitro- 
lseil for a long time und in inereasing doses, beginning 
.times a day of the 1-per-cent solution, and increasing 
thtf dbiBe ljninim eyery five or six days until the patient complains of Hush¬ 
ing or headache. The fluid extract of English hawthorn Cm I,,) us o.npaallia 
—has been strongly recommended by Jennings. Clements, and others. 

. Hnehard recommends the iodides. Miming that their prolonged use in¬ 
fluences the arterio-sclorosis. Twenty grains three times a day may la* given* 
for several years, omitting the medicine for about ten days m each month. v. 
In some instances this treatment is most, beneficial, particularly in middle- 
aged men with a history of syphilis. 

For the neurotic, the treatment must be directed to the general nervous 
condition. Electricity is sometimes very benciicial, particularly the Frank- 

linic form. "V** *~v. 4 


X. CONGENITAL AFFECTIONS OF THE HEART. 

These hare only a limited clinical interest, as in a large proportion of the 
cases the anomaly is not compatible with life, and in others nothing can lie 
done to remedy the defect or even to relieve the symptoms. 

The congenital affections result from interruption of the normal course 
of development or from inflammatory processes—endocarditis; sometimes, 
from a combination of both. 

(а) General Anomalies.—Of general anomalies of development the fol¬ 
lowing conditions may be mentioned; Acardia, absence of the heart, which 
has been met with in the monstrosity known by the same mime; doable heart , 
which has occasionally been found in extreme grades of fietnl deformity; 
dextrocardia, in which the heart is on the rjght side, either alone or ns part 
of a general transposition of the viscera; ectopia rordin, a condition associated 
with fission of the chest wall and of the alxloinpn. The heart may he situ¬ 
ated in the cervical, pectoral, or abdominal regions. Except in the abdominal 
variety the condition is very rarely compatible with extra-uterine life. Occa¬ 
sionally, as in a ease reported hv Holt, the child lives for some months, and 
the heart may be seen and felt heating beneath the skin in the epigastric 
region. This infant was five months old at the date of examination. 

(б) Anomalies of the Cardiac Septa.—The septa of both auricles and ven¬ 
tricles may bo defective, in which ease the heart consists of hut two chandlers, 
the cor biloculare or reptilian heart. In the septum of the auricles there is 
a very common defect, owing to tlie fact that the membrane closing the fora¬ 
men ovale has failed at one point to liecome attached to the ring, and leaves 
a valvular slit which mav Ik? large enough to admit the handle of a scalpel. 
Neither this nor the small cribriform perforations of the membrane are of 
any significance. 

The foramen ovale may be patent without a trace of membrane closing 
it In some instances this'exists with other serious defects, such as stenosis 
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of the pulmonary artery, or imperfection of the' ve$t }.m §Pj S^H 
others the patent foramen ovale is the only anomaly, 
it does not appear to have caused any embarrassment, as TOf^jK9NBi||s8 
been found in persons who have died of various affeetioDs. ; lEpS^iwg|p|tgr 
septum may be absent, the condition known as lii^iflln' heart. 
frequently there is a small defect in the upper portion of .the septtuh^bither 
in the situation of the membranous portion known as the “ undefended space ” 
or in the region situated just anterior to this. The anomaly, is very frequently 
associated with narrowing of the pulmonary orifice or of the conus arteriosus 
of the right ventricle. 

(c) Anomalies and Lesions of the Valves. —Numerical anomalies of the 
valves are not uncommon. The semilunar segments at the arterial orifices 
are not infrequently increased or diminished in number. Supernumerary seg¬ 
ments are more frequent in the pulmonary artery than in the aorta. Four, 
or sometimes five, valves have been found. The segments may be of equal 
size, but, as a rule, the supernumerary valve is small. 

Instead of three there may be only two semilunar valves, or, as it is 
termed, tho v bicuspid btmAitian. »• In my enperienee/'-dtiis is faore frequent in 
the aortic valve. Of 21 instances only 2 occurred at the pulmonary orifice. 
Two of the valves have united, and from the ventricular face show either no 
trace of division or else a slight depression indicating where the union has 
occurred. From the aortic side there is usually to be seen some trace of divi¬ 
sion into two sinuses of Valsalva. There has been a discussion as to the origin 
of this condition, whether it is really an anomaly or whether it is not due to 
endocarditis, fcctal or post-natal. The combined segment is usually thickened, 
.but the fact that this anomaly is met with in the foetus without a trace of 
sclerosis or endocarditis shows that it may, in some cases at least, result from 
a developmental error. 


Clinically this is a very important congenital defect, owing to the liability 
of the combined valve to sclerotic changes. Except two foetal specimens all 
of my cases showed thickening and deformity, and in 15 of those which I 
have reported death resulted directly or indirectly from the lesion. 

The little fenestrations at the margins of-tha-sigmoid valves have no sig¬ 
nificance ; they occur in a considerable proportion of all bodies. 

Anomalies of the aurieulo-ventricular valves are not often met with. 


Fcetal endocarditis may occur either at the arterial o r auricu lo-ven- 
tricular orifices, It is nearly always of the chronic or*sclerotic variety?” Very 
rarely indeed is it of the wa rty or ve rrucose form. There are little nodular 
bodies, sometimes six or eight in number, on the mitral and tricuspid seg¬ 
ments—the nodules of AUpni-—which represent the remains of foetal struc¬ 
tures, and must not be mistaken for endocardial outgrowths. The little 
round,ed, bead-like haemorrhages of a deep purple color, which are very com¬ 
mon on the heart valves of children, are also not to be mistaken for the prod¬ 
ucts of endocarditis. In foetal endocarditis the segments are usually thickened 
at the edges, shrunken, and smooth. In the mitral and tricuspid valves the 
cusps are found united and the chordae tendineae are thickened and shortened. 
In the semilunar valves all trace of the segments has disappeared, leaving a 
stiff membranous diaphragm perforated’by an oval or rounded orifice. It 
is sometimes very difficult to say whether this condition has resulted from 
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■ whether it is an error in development. In very many 
are combined; an anomalous valve becomes thfi seat 
nges, and, according to llauchfuss, endocarditis is more 
ide of the heart only because the valves arc hero rnora 

Dlmonaby Orifice. —Stenosis of this orifice is one of 
ost important of congenital heart affections. A slow 
lual union of the segments and narrowing of the orifice 
t admits only the smallest-sized prolie. In some,of the 
«wT.na smfyqn ^epmrnnnna nnruHtmn 0 f the. combined segments is such that 
t Would appear to be the result of faulty development. In SU1IJ!* .instances 
ty' nnr The condition is compatible with life for many years, 
Ina In a considerable proportion of the eases of heart-disease nlxive the lentil 
reax this lesion is present. With it there may be defect of the ventricular 
«ptnm. Pulmonary tuberculosis is a very common cause of death. Ubliiuca- 
i gn or atresia of the pulmonary orifice is a less, frequent but more serious 
gBriitinn -than stenosis. It is associated with |iersistenee of the ductus arte- 
■iosus, together with patency of the foramen ovale or defect of (lie ventricular 
leptum with hypertrophy of the right heart. Steno sis of tin• tonus arteriosus 
)f the right ventricle exists in a considerable proportion of the eases of ohstme¬ 
lon at the pulmonary orifice. At the outset a developmental error, it may lie 
»mbined with sclerotic changes. TUe ventricular septum is imperfect, I ho 
fiflTUfflflP ovsle is usually open, and tlie ductus arteriosus patent. These three 
eaions at the pulmonary orifice const itutc the most important group of all con- 
g enijtal cardiac affections. Of 181 instances of various congenital anomalies 
soHecfed by Peacock, 119 cases came under this category„nnd, according to thiiy 
luthor, in 86 per cent of the patients living beyond the twelfth year the lesion 
a at this orifice. 


Qqn genital fusions of the aortic orifice are not very frequent. Itauehfuss 
lias collected 24 cases of stenosis and at resin 
ras may also occur, a condition which is no 
Tien of the 16 cases tabulated by Dilg were 

Transp osition of the large arterial trunks is a not uncommon anomaly. 
There may’be neither hypertrophy, cyanosis, nor heart murmur. 

Symptoms of Congenital Heart-disease.-*-s occurs in over 90 per 
sent of the cases, and forms so distinctive a feature that the terms “ filuc dis¬ 
ease ” and “ maibnsuianuleus ” arc practically synonyms for congenital heart- 
disease. Z.T he lividi tv in a majority of cases appears early, within, tlie first 
week pf lif eiyand mav be general or confined to the lips, note, and cars, and 
to the fingers and toes. In some instances there is in addition a general dusky 


; steno sis of the left conus, utiurio- 
t incompatible'wi I IT prolonged life, 
over thirty years of age. 


Riiffasronjand in the most extreme grades the skin is almost purple. It may 
vary a good deal and may be intense only on exertion. 1 Tbeevtcrniil temper¬ 
a ture j« l ow A’ py^pnma nn overtion and cough arc common symptoms. A 
sreat&nerease in. the number of the red corpuscles has lieen noted by (libson 
and by Yaquez. In a case of Gibson’s there were above eight millions of red 
blood-corpuscles to the cubic millimetre. 7 The_chlldro.il Airily, thrive, anil often 
display a lethargy of both mind and body. *The fingeouMMUaca are clubbed 
degree rarely meTwith in any other affection. Themauec of the cyanosis 
ha s been much d iscussed. Morgagni referred it to the general congestion of 
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the venous system due to obstruction, and this view was suppoptett^ ^ra mgr, 
one of the ablest that has been written on the subject, by 
iMojjififlnls analysis of 75 cases of congenital heart-disease ahovA;'ffiiit cftwnre 
ofthe pulmonary orifice with patency of the foramen ovale and the ventricular 
septum is the condition most frequently associated with cyanosis, and be con¬ 
cludes that the de ficient aeratioa nf-tha-blood owing to 4imMW*hed4vmg-fune- 
tion is the most important factor. Another view, often attributed erroneously 
to Willianj TTuntor was that the discoloration was dup in thfi ndmirfairfi in Hir 
‘heart bFvenous and arterial blood; but lesions may exist which permit of very 
free mixture without producing cyanosis. The question of the cause of cyano¬ 
sis really can not be considered as settled-. -’.Yjaiiot has recently made the sug 
gestion that the cause is not entirely cardiac, but is associated with disturbance 
throughout the whole circulatory system, and particularly a v aso-mntnr py nsii 
a nd mal acration of the red blood-corpuscles. 

“TFiaghosis .—In the case of children, cyanosis, with or without enlargement 
of the heart, and the existence of a murmur are sufficient, as a rule, to deter¬ 
mine the presence of a congenital heart-lesion. The cyanosis gives us no clew 
to the precise nature of the trouble, as it is a symptom common to many 
lesions and 'it may be absent in certain conditions. The murmur is usually 
systolic in character. It is, however, not always present, and there are in¬ 
stances on record of complicated congenital lesions in which the examination 
showed normal heart-sounds. In two or three instances fudal endocarditis has 
been diagnosed in gravida by the presence of a rough systolic murmur, and the 
condition has been corroborated subsequent to the birth of the child. Hyger- 
troph y is present in a majority of the cases of congenital defect. The fatal 
event may be caused by abscess of the brain. For a full discussion of the sub¬ 
ject. the senior student is referred to the exhaustive monograpli'of Dr. Match 
Abbott in Vol. JY of my “System of Medicine.” 1 here abstract the conclu 
sions of llocbsingcr: 

“ (t) In childhood, loud, rough, musical heart-murmurs, with normal o 
only slight increase in the heart-dulness, occur only-in congenital heart-disease 
The acquired endocardial defects with loud heart-murmurs in youug childrei 
are almost always associated with great increase in the heart-dulness. In th 
transposition of the large arterial trunks there may be no cyanosis, no heart 
murmur, and an absence of hypertrophy. 

“ (2) In young children heart-murmurs with gTeat increase in the eni 
dine dulness and feeble apex teat suggest congenital changes. The increase 
dulness is chiefly of the right heart, whereas the loft is only slightly altetei 
On the other hand, in the acquired endocarditis in children, the left heart 
chiefly affected and the apex teat is visible; the dilatation of the right hea 
comes late and does not materially change the increased strength of the apc\ 
beat. 

“ (3) The entire absence of murmurs at the apex, with their evident pres¬ 
ence in the region of the auricles and over the pulmonary orifice, is always an 
important element in differential diagnosis, and points rather to septum defect 
or pulmonary stenosis than to endocarditis. 

“ (4) An abnormally weak second pulmonic sound associated with a dis¬ 
tinct systolic murmur is a symptom which in early childhood is only to te 
explained by the assumption of a congenital pulmonary stenosis, and possessc- 
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ice from a point of differential diagnosis which is no) to 

• 

; of a palpable thrill, despite loud murmurs which are heard 
pracordial region, is rare except with congenital defects in 
j it speaks therefore against an acquired cardiac alfeclmn. 

* W Loud, especially vibratory, systolic murmurs, with J ho jaunt of 
nu u tinrt Sm ititensity over the upper third of the sternum, associated with a 
fflfdnjfttLarkted symptoms of hypertrophy of the left ventricle, are very impor¬ 
tant for the diagnosis of a persistence of the ductus Botulli, and can not la* 
explained by the assumption of an endocarditis of the aortic valve " 

Escherich suggests that the systolic basic murmur heard sometimes in the 
newborn, particularly if premature, may originate in the ductus llolnlli before 
its closure. 


Treatment.—The child should be warmly clad and guarded from all eir- 
cnmstanccs liable to excite bronchitis. In the attacks of urgent dvs|imea 
with lividity blood should he freely let. Saline eatharties are nl*o useful 
Digitalis must he used with care; it is sometimes henelieuil in the later stages. 
When the coinjvensation fails, the indications for treatment are those of valvu¬ 
lar disease in adults. 


C. DISEASES OF THE ARTERIES. 

I. DEGENERATIONS. 

Fatty degeneration of the mtinia is extremely eommon, and is seen in* 
the form of yellowish-while spots in the aorta and larger vessels. (Uitdfiai- 
tion of the arterial wall follows fatty degeneration and sclerosis, and is asso¬ 
ciated with atheromatous changes, it occur* in tin 1 Ultima and the media. 
In the latter it produces what is sometimes known 11 s annular ealeilieation. 
which occurs particularly in the middle emit of medium-sized vessels and 
may convert them into firm tubes. It is by no means always a senile eliauge. 

Hyaline degeneration may atlaek either the larger or the smaller vessels. 
In the former the intima is converted into a smooth, homogeneous sub¬ 
stance; this is commonly an initial stage of arterio-selerosis. Iieie it is a 
transformation of the endothelial lining. Of the smaller intones and ca|iil- 
laries hyaline nieinmorjihnsis is oftenest seen in the glomeruli of the kidney*. 
It is not to be confounded with the amyloid change which is prone lo occur 
in the same situation. The condition is variously regarded a* due to coagula¬ 
tion of an albuminous fluid and hyaline nietamorjihosis of leucocyte* or of 
fibrin. This substance reacts like the last with Weigort's fibrin stain. 

II. ARTERIO SCLEROSIS (Arterio-capillary Fibrosis). 

The conniption of arterio-selerosis as an inde|>endcnl affection—a general 
disease of the vascular system—is due to (lull and Sutton. 

Definition.—AjanulLtiaa- of thickening, diffuse or circumscribed, begin- 
ning.iff fta imyim n consequent upon primary change* in the media and adven¬ 
titia, butlgtey involving the latter two coats. The process leads, in the larger 
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arteries, to wlmt is known as atheroma and to 
seriously interferes with the normal functions of various 

Etiology. —Among the important factors in'causing 
following may be considered: 

(1) Hypertension .—The degree of pressure maintained 
vascular sysfem, with its periodic increase with each systole, 
portant influence in the production of organic changes in its 
blood-pressure varies greatly in different individuals, and in the same 
individual under varying conditions. There are persons with chronic hypo¬ 
tension, perhaps associated with lowered resistance and an increased sus¬ 
ceptibility to infectious disease. In asthenia from any cause, in the toxaemias 
of typhoid fever, tulwrculosis, and many infectious diseases the vascular ten¬ 
sion is low. An increase in the tension is found in certain chronic diseases, 
such as gout, and in the various forms ofacardiae and renal disease. Much 
diversity of opinion exists as to the relation of the hypertension to the struc¬ 
tural changes; some think that the hypertension is secondary, others, notably 
Allbutt, contend that it not infrequently exists primarily, a view substantiated 
by the recent studies in pulse tension. There are persons who show a rise in ‘ 
blood-pressure nt or about middle life without discoverable organic disease, and 
who subsequently become subject to arterio-sclerosis and renal disease. 

(2) As an involution process arterio-sclerosis is an accompaniment of old 
age, and is the expression of the natural wear and tear to which the tubes are 
subjected. 1 .longevity is a vascular question, which has been well expressed in 
the axiom that “ a man is only as old as his arteries.” To a majority of men 
death comes primarily or secondarily through this portal. The uusut’uf what 

, mpy bo Mailed physiological arterio-sclerosis depends, in the first- piaeefWjxm the 
quality of arterial tissue,(vital rubber) which the individual has inherited, 
a qd secon dly upon the amount of wear and tear to which he has subjected it. 
That the former plays a most important role is shown in the cases in which 
arterio-sclerosis sets in early in life in individuals in whom none of the recog¬ 
nized etiological factors can be found. Thus, for instance, a man of twenty- 
eight or twenty-nine may have the arteries of a man of sixty, an^ a man of 
forty may present vessels as much degenerated as they should be at eighty. 
Entire families sometimes show this tendency to early arterio-sclerosis—a 
tendency which can not he explained in any other way than that in the make¬ 
up of the machine had material was used for the tubing. More commonly 
the arterio-sclerosis results from the had use of good vessels. 

(3) Chronic Intoxications. —Alcohol, lead, and gout play an important 
role in the causation of arterio-sclerosis, although the precise mode of their 
action is not yet very clear. They may act, as Traube suggests, by increasing 
the peripheral resistance in the smaller vessels and in this way raising the 
blood tension, or possibly, as Bright taught, they alter the quality of the blood 
and render more difficult its passage through the capillaries. The observations 
of Cabot have thrown doubt on the importance of alcohol as a factor. 

Thu poisons of the aente infections may produce degenerative changes in 
t he, ffled ia and adventitia. Thayer has recently called attention to the fre¬ 
quency of arfemt ebanges as a sequence, of typhoid fever. 

(4) Syphilis is one of the most important single causes. There is a local 
syphilitic arteritis most commonly seen in the aorta— a maaaortitis —which 
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■ in the production of aneurism; and there is a lute diffuse 
le to the parasyphilitic lesions in the nervous .system. * 
g.—I am more and more impressed with the part played by 
icing arterio-selerosis. There are many eases in which there 
'• George Cheyne’s advice, which 1 quote at page 103. was 
l than by the present generation. 

(6) Th® stress and strain of modern life.—Then* are men in the fifth 
who have-not had syphilis or gout, who have eaten and drunk with 
SBMretian, and in whom none of the ordinary factors are present—men m 
traom the arterio-selerosis seems to come on as a direct result of a high-pres¬ 
sure life. 


. (7) Overwork of the muscles, which acts hy increasing the peripheral re¬ 

sistance and by raising the blood-pressure. 

(8) Renal Disease .—The relation between the arterial and kidney lesions 
has been much discussed, some regarding the arterial degeneration as sec¬ 
ondary, others as primary. There are two groups of eases, one in which the 
arterio-selerosis is the first change, and the other in which it is secondary to 
a primary affection of the kidneys. 

Xorbid Anatomy.—Tlioina divides the eases into primary arterio-selerosis, 
in which there are local changes in the arteries leading to dilatation and a 


compensatory increase of the connective (issue of the intima: siroadani 
arterio-selerosis, due to changes in the arteries which follow increased resist¬ 
ance to the blood-flow in the peripheral vessels. This increased tension leads 
to dilatation and to slowing of the blood-stream and a secondary compensa¬ 
tory growth of the intima. 

In a study of 41 autopsies upon artcrio-sclcrotic cases from my wnrds.. 
Councilman follows the useful division into nodular, senile, and diffuse forms. 


(fl) Nodular Form. —In the circumscribed or nodular variety the mac¬ 
roscopic changes are very characteristic. The aorta presents, in the early 
stages, from the ring to bifurcation, numerous Hat projections, yellowish or 
yellowish-white in color, and situated particularly about the orilices of the 
branches. In the early stage fhe-e patches are scattered and do not involve 
the entire intima. In more advanced grades the patches undergo atheromatous 
changes. Thejnaieriul constituting the button undergoes softening and breaks 
up into granular material, consisting of molecular debris —the so-called 
atheromatous abscess. 


In the circumscribed or nodular arterio-selerosis the primary alteration 
consists in a degeneration or a local infiltration in the imslni and adven¬ 
titia, chiefly about the vasa vasorum. The affection is reallv a mesarteritis 
and a periarteritis. These changes lead to the weakening of the wall in the 
affected area, at which spot the proliferative changes commence in the intima, 
particularly in the subendothelial structures, with gradual thickening and the 
formation of an atheromatous button or a patch of nodular arterio-selerosis. 
The researches of Thoma have shown that this is really a compensatory proc¬ 
ess, and that before its degeneration the nodular button, which post mortem 
projects beyond the lumen, during life fills up and obliterates what would 
otherwise be a depression of the wall in consequence of the weakening of the 
media. A similar process goes on in the smaller vessels, and in any one of 
the smaller branches it can be readily seen on section that each patch of endar- 
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teritis corresponds to a defect in the media and often ft 
titia. The condition is one which may lead to rapid 
production of an aneurism, particularly in the early stage, 
ened spot is thickened and strengthened by the intimal change*. 

(6) Senile Abtbbio-solkbosis. —The larger arteries are di 
tuous, the wells thin but stiff, and often converted into rigid tubes r Tb 
subendothelial tissue undergoes degeneration and in spots breaks down, form 
ing the so-called atheromatous abscesses, the contents of which consist of 
lolecular debris. They may open into the lumen, when they are known s 
theromatous ulcers. The greater portion of the intima may be occupied b 
ough calcareous plates, with here and there fissures and losses of substanc 
ipon which not infrequently white thrombi are deposited. Microscopical] 
here is extreme degeneration of the coats, particularly of the media. Seni 
itrophy of the liver and kidneys usually accompanies these changes. Senile 
ihanges are common in other organs. The heart may be small and is not 
lecessarily hypertrophied. In 7 of 14 cases of Councilman’s series there was 
io enlargement. Brown atrophy is common. 

( c ) Diffuse Abtebio-sclkeosis. —The process is wide-spread throughout 
the aorta and its branches, in the former usually, but not necessarily, asso¬ 
ciated with the nodular form. The subjects of this variety are usually middle- 
aged men, but it may occur early. Of the 27 in Councilman’s series belong¬ 
ing to this group the majority were between the ages of forty and fifty-five. 
The youngest was a negro of twenty-three and the oldest a man of sixty. 
The affection is very prevalent among negroes; less than 50 per cent were in 
whites, whereas the ratio of colored to white patients in the wards is one to 
peven. The affection is met with in strongly built, muscular men and, as 
Councilman remarks, they rarely present on the autopsy table signs of general 
anasarca or, if oedema exists, it has come on during the last few days of life. 
The aorta and its branches arc more or less dilated, the branches sometimes 
more than the trunk. The intima may be smooth and show very slight changes 
to the naked eye; more commonly there are scattered elevated areas of an 
opaque white color, some of which may have undergone atheromatous changes 
as in the senile form. 

Microscopically in the several forms the media shows necrotic and hya¬ 
line changes, involving in the larger arteries both muscular and elastic 
elements, and the intima presents a great increase in the subendothelial con¬ 
nective tissue, which is particularly marked opposite areas of advanced degen¬ 
eration in the media. The small arteries—those in the kidneys, for exam- 
lie —show “ a thickening of the wall, due to the formation of a homogeneous 
Ityalinc tissue within the muscular coat. This tissue contains but few cells, 
is faintly striated, and stains a light brown in the osmic acid used in the hard¬ 
ening solution. In many of the smallest vessels nothing can be seen of the 
elastic lamina, in others only fragments can be made out, in others it is pre¬ 
served. . . . The muscular fibres of the media show marked atrophic changes. 
Fatty degeneration of the cells can be made out both in fresh sections and 
after hardening, in Flemming’s solution. The nuclei are thin and atrophic 
and vacuoles are sometimes seen in them. In some arteries the muscle-fibres 
have almost ftfcappeared and the media is changed into a homogeneous tissue, 
similar to that in the thickened intima ” (Councilman). The degeneration of 
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« nuked in the smaller arteries. The capillaries are thick- 
lose of the glomeruli of the kidnoys, which are often oblit- 
in extensive hyaline degeneration, 
roup of cases that the heart allows the moat important 
ige weight in the cases referred to was over 450 grammes, 
i cases in which without valvular diseas*' the weight was 
Fibrous myocarditis is often present, particularly when 
ies are involved. The semilunar valves are sometimes 
c, and may bo incompetent. The kidneys may show ex- 
t in many cases the changes are so slight that maeroseop- 
! overlooked. They may be increased in si/.e. The capsule 
UtUU&Uy adherent, the surface a little rough, and very often presents atrophic, 
dnoeeaed areas, deep-red in color. Increased consistence is always present. 

■ Sclerosis of the pulmonary artery is met with in all conditions which for 
a long time increase the tension in the lesser circulation, particularly in mitral 
valve disease and in emphysema. Sometimes the sclerosis reaches a high grade 
and is accompanied with aneurismal dilatation of the primary and secondary 
blanches, more rarely with insufficiency of the pulmonary valve. Leonard 
Sogers has shown that in India it is not umommon ns a primary affection, 
li a remarkable ease of a young man of twenty-four, reported by llomberg 
from Cursehniann’s clinic, the pulmonary arteries were involved in most ex¬ 
tensive arterio-sclcrosis; the main branches were dilated, and the smaller 
branches were the seat of the most extreme sclerotic changes. On the other 


hand, the aorta aud its branches were normal. 

In many cases of arterio-sclcrosis the condition is not confined to the 
arteries, but extends not only to the capillaries but also to the veins, and may, 
properly lie termed an angio-sclrrusis. 

Sclerosis of the veins— phleho-si Irroxis —is not at all an uncommon accom¬ 
paniment of arterio-sclcrosis. It is seen in conditions of heightened blood- 
pressure, as in the portal system in cirrhosis of (lie liver and in the pulmonary 
veins in mitral stenosis. The affected vessels are usually dilated, and the 
intima shows, as in the arteries, a compensatory thickening, which is particu¬ 
larly marked in those regions in which the media is thinned. The new- 
formed tissue in the endophlcbitis may undergo hyaline degeneration, and is 
sometimes extensively calcified. In a case of fibroid obliteration of the portal 
vein of long standing, I found the intima of the greatly dilated gastric, splenic, 
and mesenteric veins extensively calcified. Without existing arterio-sclcrosis 
the peripheral veins may be sclerotic, usually in conditions of debility, but not 
infrequently in young persons. 

Symptoms.— Increased Tension.— The pressure with which the blood 
flows in the arteries depends upon the degree of peripheral res-Haiice and the 
force of the ventricular contraction. A high-tension pulse may exist with 
very little arterio-sclcrosis; but, as a rule, when the condition Iibb licen per¬ 
sistent, the sclerosis and high tension are found together. On the other hand a 
very low or normal tension may be present in extremely sclerotic vessels. The 
recent introduction of clinical instruments for measuring blood-pressure has 
been most useful. (Consult the work of T. Janewav on Blood-Pressure.) 

Hypertrophy of the Heart. —In consequence of the peripheral resist¬ 
ance and increased work the left ventricle increases in size, and some of the 




purest examples of simple hypertrophy occur m this 
ber may be little, if at all, dilated. The apex beat is dial 
cases an inch or more beyond the nipple line. The impulse 
forcible. The aortic second sound is clear, ringing, and acoer 

The early symptoms are interesting. Stengel has called attention'^# the 
pallor, and there may be dyspeptic symptoms. It is remarkable with what 
rapidity the disease may progress. I have known the peripheral arteries to 
stiffen and grow old in a couple of years. 

The combination of heightened blood-pressure, a palpable thickening of 
the arteries, hypertrophy of the left ventricle, and accentuation of the aortic 
second sound are signs pathognomonic of arterio-sclerosis. From this period 
of establishment the course of the disease may be very varied. For years 
the patient may have good health, and be in a condition analogous to thjt 
of a person with a well-compensated valvular lesion. There may be no renal 
symptoms, or there may be the passage of a larger amount of urine than 
normal, with transient albuminuria, and now and then hyaline tube-casts. 
The subsequent history is extraordinarily diverse, depending upon the vas¬ 
cular territory in which the sclerosis is most advanced, or upon the accidents 
which arc so liable to happen, and the symptoms may be cardiac, cerebral, 
renal, etc. 


(1) Cardiac .—The involvement of the coronary arteries may lead to the 
various symptoms already referred to under that section—thrombosis with 
sudden death, fibroid degeneration of the heart, aneurism of the heartj^rup- 
ture, and angina pectoris. Angina pectoris is not uncommon, and the organic 
variety is almost always associated with arterio-sclerosis. A second impor- 
. tant group of cardiac symptoms results from the dilatation which finally gets 
the better of the hypertrophy. The patient then presents all the symptoms 
of cardiac insufficiency—dyspnoea, scanty urine, and very often serous effu¬ 
sions. If the case has come under observation for the first time the clinical 


picture is that of chronic valvular disease, and the existence of a loud blowing 
murmur at the apex may throw the practitioner off his guard. Many cases 
terminate in this way. 

(2) The cerebral symptoms of arterio-sclerosis are varied and important, 
and embrace those of many degenerative diseases, acute and chronic (which 
follow sclerosis of the smaller branches), and cerebral haemorrhage. 

Transient hemiplegia, monoplegia, or aphasia may occur in advanced ar¬ 
terio-sclerosis. The attacks are very characteristic, often brief, lasting twenty- 
four hours or less. Recovery may be perfect. Recurrence is the rule, and o 
patient may have a score or more attacks of aphasia, or in the course of o 
couple of years there may be half a dozen transient hemiplegic attacks or om 
or two monoplegias, or paraplegia for a day or two. It is difficult to say upor 
what these attacks depend. Spasm of the arteries has been suggested, bu' 
the condition of the smallest arteries is not very favorable to this view. Pea 
body has called attention to these cases, which are more common than 1 
indicated in the literature. (jVertigo occurs frequently, and may be either 
simple, or is associated with flow pulse and syncopal or epileptiform attaek- 
—the Stokes-Adams syndrome. 

(3) Renal symptoms supervene in a large number of the cases. A sclero¬ 
sis, patchy or diffuse, is present in a majority of the cases at the time of 
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that of contracted kidney. It is seen 
awr m %jgule form, and not infrequently develops early in 
awsnce of -the diffuse variety. It is often dillieult to decide 
l toe questmn is one upon which good observers might not agree 
e) whether the artenal or the renal disease has lieon pnmarv 
° th T eve ! 1,s in ar tcrio-scIerosis may 1 m> mentioned gangrene 

, due elther dlrectl ,y 10 endarteritis or to the dislodgment of 
SSflMBi transient parnly Kj a ^p -nr 

Intermittent lamcnm or damliaition. the.dysbusia angio-selemtiea of 
;ii*th^jnygLangina of Walton, is seen most frequently in connection with 
hrtttiQ-gcIeiOBis. In the horse, in which the intermittent lameness was first 
tisecnbed by Bouley, vermino.ua aneurisms are present in the dine arteries In 
jjtaB Charcot described the condition in is:,ii in an old soldier wlm was not 
IRUe to walk f or more than a quarter of an hour without severe cramps in the 
iSgK. The post mortem showed a traumatic aneurism of one iliac artery. The 
lQSLgf Junction and the pain in the muscles were due to the relative ischemia 
Erb has shown that intermittent, lameness is not at all infrequent, particularly 
among private patients, only 2 of his 45 eases not coming in tlqs class. Of 
127 cases there were only 7 in women. Hebrews seem more frcqucntlv nlTt-clcd. 
Sspfcilis, alcohol, and tobacco are common factors. Muscular weakness after 
exertion or complete disability, numbness, tingling, and paresthesia of various 
forms are the common symptoms. Pulsation max lie absent in ihe dorsal 
arteries of the feet and the vessels are sclerotic. Vuso-motor elianges may I hi 
present, and in the dependent position the feet and legs heroine deeply 
congested. 

_ Treatment. —In the late stages the conditions must, lie treated as they* 
arise in connection with the various viscera. In-the early stages, la-fore any 
local symptoms arc manifest, ihiqpaticnt should be enjoined to live a quiet, 
wen-regulated life, avoiding excesses in fowl and drink. II is usually In-t to 
explain frankly the condition of alTnirs, and so gam bis intelligent oo-opera- 

tion. Special attention should be paid to the state of the bowels.1 urine, 

and the secretion of the skin should he kept active by daily baths. Alcohol 
in all forms should be prohibited, and the food should l«) restricted to plum, 
wholesome articles. The use of mineral waters or a residence every year at 
onffof the mineral springs is usually serviceable. If there lias been a syphilitic 
history an occasional course of iodide of potassium is indicated, indeed, even 
in the non-syphilitic eases it seems to do good, and whenever the blood-pres¬ 
sure is high nitroglycerin or the sodium nitrite may lie given. 

In cases which come under observation for the first time with dyspnera, 
slight lividity, and signs of cardiac insufficiency, venesection is indicated. In 
some instances, with very high tension, striking relief is afforded by the 
abstractieirof- 20 ounces of blood. 


m. ANEURISM. 

The following forms of aneurism are usually recognized: 

(a) ThaJrue, in-whieh .-the sac is formed. of one or more of the arterial 
®Ukts, This may b^iuaiiarm, c yjjpdr ieal. or gjrsoid (in which the dilStation 
18 in an artery and its branches), or it may bc^ucumsaubed ocisacculated. 
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Aneurisms are usually fusiform, resulting from 

(6) The false aneurism, in which there is rupture of all '&i 
the blood is free (or circumscribed) in the tissues. ' ' . ■;;*» 

(c) The dissecting aneurism, which results from injury or laAen&bn of 
the internal coat. The blood dissects between the layers; hence the Dame, 
dissecting aneurism. This occurs usually in the aorta, mid may last for years, 
forming when complete a double tube—the so-called double aorta. 

(d) Arterio-venous aneurism results when a communication is established 
between an artery and a vein. A sac may intervene, in which case we have 
what is called a varicose aneurism; but in many cases the communication is 
direct and the chief change is in the vein, which is dilated, tortuous, and pul¬ 
sating, the condition being termed an aneurismal varix. 

Etiology and Pathology.—An aneurism is an accident in connection with 
disease of the vessel wall leading to weakness and consequent dilatation, 01 
to rupture. While the ordinary arterio-sclerosis may lead to aneurism, th< 
great majority of the cases result from the aortitis associated with syphilis 
which loads, to loss of elasticity and local rupture. The incidence of aortii 
aneurism is in the third and fourth decades, earlier than the common form 
of arterio-sclerosis. Aneurisms arise then: (a) By the gradual diffuse dis 
tention of the arteriqf coats, which have been weakened by arterio-scletbsif 
particularly in its early stages, before compensatory endarteritis develops. The 
arch of the aorta is often dilated in this way so as to form an irregular 
aneurism. 


(b) In consequence of circumscribed loss of resisting power in the media 
•and adventitia, there is a laceration or rupture of the intima. If small this 
leads to a local bulging and the gradual production of a sac; if large it may 
form a dissecting aneurism, splitting the coats; or the transverse tear may 
heal completely, leaving a large scar. In a case of Daland’s there was just 
above the aortic valves an old transverse tear of the intima, extending almost 
the entire circumference of the vessel. Sclerosis of the media and adventitia 


had taken place and the process was evidently of some standing. An inch 
or more above it was a fresh transverse tear (or rather cut, as the edges were 
as sharp as if cut with a razor) which had produced a dissecting aneurism. 
This process is by no means uncommon, and occurs’ chiefly in the aortic arch, 
very often in vessels with smooth intima. 

(c) Embolic Aneurism .—When an embolus has lodged in a vessel and 
permanently plugged it, aneurismal dilatation may follow on the proximal side. 
The embolus itself, if a calcified fragment from a valve, may lacerate the wall, 
or if infecte^ may produce inflammation and softening. 

(d) Mycotic Aneurism .—The importance of this form has been specially 
considered by Eppinger in his exhaustive monograph. The occurrence of 
multiple aneurisms in malignant endocarditis has been observed by several 
writers. Probably the first case in which the mycotic nature was recognized 
was one which occurred at the Montreal General Hospital and is reported m 
full in my lectures on malignant endocarditis. In addition to the ulceration 
of the valves there were four aneurisms of the arch, of which one was large and 
saccular, and three were not bigger than cherries. An extensive growth of 
micrococci was present. > 
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,, . - very commonly affecting the mesenteric 

, ^ horee is due to the development of the Slronyylus arniitus. 
[BU described a “ traction ” aneurism of the concavity of the arch 
&<?£ insertion of the remnant of the ductus flotnlii (Virchow’s 
1 § 2 ). 

lastly, there are cases in which without any definite .cause there is 
I tpigney t ft. the occurrence of aneurisms in'Various parts of the body. A 
rfciMjkabl* instance of it in our profession was afforded by the brilliant 
rhomas King Chambers, who first lind an aneurism in the left popliteal artery, 
deven years subsequently an aneurism in the right leg which was cured by 
pressure, and finally aneurisms of the carotid arteries. 

Iitfitlence of Aneurism .—The disease is more coiumou iu Ureal Britain 
rad in Amer ica than on the continent of Europe. The greater frequency in 
he British army than in those of continental countries is associated with the 
[Water incidence of syphilis. The negroes are more affected than the whites 
-n the United "States. 


Aneurism op the Thoracic Aorta. 

The causes which favor arterio-sclcrosis prevail in aortic aneurism, par¬ 
ticularly syphilis and overwork. The greatest danger probably is jn strong 
mmecular men with commencing degenerative processes in the arteries, the 
result of aortitis, who during a sudden muscular evert ion are liable to lacerate 
the coats, the intima not yet being strengthened by eompinsalory thickening 
over a spot of mesarteritis. Aneurisms of.the thoracic aorta arc of two main 
types-f-the diffuse dilatation and the^saccular. 'I'lie former is most, eominoq 
in the arch, but the entire tube may he involved. The saeeular variety is the • 
most frequent clinically; the diffuse form is often overlooked. The saccular 
aneurism may be small and situated just. iiIkivc the aortic ring Others form 
large tumors which project externally and occupy a large portion of the upper 
thorax. Small sacs from the descending [sortion of the arch may compress the 
trachea or the bronchi. In the thoiueic portion the sue may erode the vertebra: 
or grow into the pleural cavity and compress the lung. It may grow through 
the ribs and appear in the back. 

The chief influence of an aneurism is manifested in wind are known as 
pressure effects. In the absence of these an aneurism may attain a large size 
without producing symptoms or seriously interfering with the circulation. 
Indeed, a useful clinical subdivision or given by Brainwcll is into three groups 
—aneurisms which are entirely latent and give no physical ‘■igns; aneurisms 
which present signs of intrnthoracic pressure, although it is difficult or impos¬ 
sible to determine the nature of the lesion producing tin- pressure; and, lastly, 
aneurisms which produce distinct tumors with well-marked pressure symp¬ 
toms and external signs. Broad bent makes another useful division into 
aneifl j-jayf ] nf ajjnptnms and aneurism of physical signs. It is jierhaps best 
to consider aneurisms of the aorta according to the situation of the tumor. 

(a) Aneurisms of the Ascending Portion of the Am u. Just above 
the sinuses of Yalsalva they are often small, latent, and dup to syphilis. 
Bupture usually takes place into the pericardium, causing instant death. 
Along the convex border of the ascending part, aneurism frequently arises, 
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and may grow to a large size, either passing loot: 
forward, pointing at the second or third interspace, i 
num, and producing large external tumors. In this sit 
indeed, to compress the superior vena cava, causing 
sels of the head and arm, sometimes compressing only the sub 
causing enlargement and oedema of the right arm. Perforation* mayi 
into the superior vena cava, of which accident Pepper and Griffith ha^'TOl 
lected 29 cases. In rare instances, when the aneurism springs from thn-oon 
cave side of the vessels, the tumor may appear to the left of the sternum 
Large aneurisms in this situation may cause much dislocation of the-heart 
pushing it down and to the left, and sometimes compressing the inferior vena 
cava, and causing swelling of the feet and ascites. The right recurrent laryn¬ 
geal nerve is often compressed. The innominate artery is rarely involved. 
Death commonly follows from rupture into the pericardium, the pleura, or 
into the superior cava; less commonly from rupture externally, sometimes 
from syncope. 

(6) Aneurisms of the Transverse Aroh. —The direction of their 
growth is most commonly backward, but they may grow forward, erode the 
sternum, and produce large tumors. The tumor presents in the middle line 
and to the right of the sternum much more often than to the left, which 
occurred in only 4 of 35 aneurisms in this situation (0. A. Browne). Even 
when small and producing no external tumor they may cause marked pressure 
signs in their growth backward toward the spine, involving the trachea arid 
the oesophagus, and giving rise to cough, which is often of a paroxysmal char¬ 
acter, and dysphagia. The left recurrent laryngeal is often involved in its 
course round the arch. A small aneurism from the lower or posterior wall 
of the arch may compress a bronchus, inducing bronehorrhcea, gradual bron- 
chicctasy, and suppuration in the lung—a process which by no means infre¬ 
quently causes death in aneurism, and a condition which at the Montreal Gen¬ 
eral Hospital we were in the habit of terming aneurismal phthisis. Occa¬ 
sionally enormous aneurisms arise in this sit uation, and grow into both pleur®, 
extending between the manubrium and the vetebne; they may persist for years. 
The sac may be evident at the sternal notch. The innominate artery, less com¬ 
monly the left carotid and subclavian, may be involved in the sac, and the 
radial or carotid pulse may be absent or retarded. Pressure on the sym¬ 
pathetic may at first cause dilatation and subsequently contraction of the 
pupil. Sometimes the thoracic duct is compressed. 

The ascending and transverse portions of the arch are not infrequently 
involved together, usually without the branches; the tumor grows upward, 
or upward and to the right. 

(c) Aneurisms of the Descending Portion of tiie Arch. —It is not 
infrequently the traction aneurism of Thoma. The sac projects to the left 
and backward, and often erodes the vertebrae from the third to the sixth 
dorsal, causing great pain and sometimes compression of the spinal -cord. 
Dysphagia is common. Pressure on the bronchi may induce branchiae tasy. 
with retention of secretions, and fever. A tumor may appear externally in 
the region of the scapula, and here attain an enormous size. Death not infre¬ 
quently occurs from rupture into the pleura, or the sac may grow into the 
lung and cause haemoptysis. 
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Thoracic Aorta.— —The larger nuin- 
, < ~P“ ra P n > 880 b'ing «pon or to the left of thelxxlies 
sal vertebra, which are often eroded. They me frequently 
o ten overlooked; pulmonary and pleural -vmptmns are 
-m the bock is severe; dysphagia is not inficquont. The 
an enormous size and form a subcutaneous tumor in the 

, , lions. Inspection .—A good light, is essential: eases are often 

otei,owing to a hasty inspection. The face is often ... the eon- 

^ IfiJ^ted, and veins of the chest and of one arm engoiged. One 
be enlarged. In many instances imqxvlion is negalne. On either 

£°i'j’S tenl ™ there may 1x3 abnonnnl pnluation. due to dislocation of the 
JspEt,Jo deformity of the thorax, or to retraction of the lung. The aneurismal 
pulsation is usually above the level of the third rib and most ( ,„„tnonh to the 
ag&i of the sternum, either in the first or second interspace. It nun Iw only a 
diffuse heaving impulse without any external tumor. Often the impulse is 
noticed Only when the chest is looked at obliquely in a favorable light. When 
tiie innominate is involved the throbbing may pass into the mrk or he appar¬ 
ent at the sternal notch. Posteriorly, when pulsation occurs, it 'i- most nun- 
' iOnly found to the left of the spine. An external tumor is present m many 
owes, projecting either through the upper part of the sternum or to the 
right, sometimes involving the sternum and costal cartilages „ n hotli sides, 
forming a swelling the size of a cocoa-nut or even larger. The skin'is thin! 

often blood-stained, or it may have ruptured, exposing the hinnn.. the sac! 

The apex beat may be much dislocated, particularly when the sac is large. 
It is more commonly a dislocation from pressure than from enlargement of 
the heart itself. ' 


plipaiion .—'The area and degree of pulsation arc lies) determined b\ pal¬ 
pation. When the aneurism is deep-sealed and not apparent externally, the 
bimanual method should be used, onuJiami.upon the spurn and tho other on 
thp gtemum. There may be only a diffuse impulse. When the sac Inis per¬ 
forated the chest wall the impulse is, as a rule, forcible, slow, luatviug. and 
expansile, and has the same qualities as a forcible apex beat. The re-isfance 
may be very great if there are thick lnmiiue beneath the skin: more rarely 
the sac is soft and fluctuating. The baud upon the sac, or on the region in 
which it is in contact with the chest wall, iimy-ledLa .diastolic shock, often 
of great intensity, which forms one of (lie valuable physical sign- of aneurism. 
A systolic thr ill is sometimes present, not so often in saccular aneurisms os 
in the dilatation of the arch. The pulsation may sometime- he felt in the 
suprasternal notch. 

Eaemion. —The_smaU nml deep-seated aneurisms arc m tin* rutped nega- 
USfi- In the larger tumo rs, as soon as the sac reaches the clie-t wall, there is 
produced an area of abnormal duIncus, the position of winch depends iijsin 
the part of EEe aorta affected. Aneurisms of the n-ccrplmg imh gre y 
andio.thftright, producing dulness on one side of the manubrium; those jj^m 
the transverse arch produce dulness in the middle line, extending toward the 
kffc-oiLthe sternum, while aneurisms of the descending portion most cora- 
monly,produce dulness in the left interseapular and scapular regions. The 
percussion note is flat and gives a feeling of increased .resistance. 
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AjwuUatien. —Adventitious sounds are not always tod 
a large sac there may be no murmur. Much depends upo&' t 
laminae of fibrin. An important sign, particularly if heard ov 
is a pnging accentuated second .gpund, a phcnomaaon 
aneur iama. of the ao rtic., arch. A systolic murmur m ay he ; 

a doub le murmur, in which case fhe~'( tiaafoHc~&uti ~ ~ _ _ 

mated aortic insufficiency. The systolic murmur alone is of little rnomepi in 
the diagnosis of ah aneurismal sac. A continuous humming-top mUrmUr with 
systolic intensification is heard when the aneurism communicates with' the 
vena cava or the pulmonary artery. With the single stethoscope the shock of 
the impulse with the first sound is sometimes very marked. 

Among other physical signs of importance are retazdatianjlLihaMpalse 
in tiiQ optfij-jnj beyond the aneurism, or in those involved in the sac. There 
may, for instance, be a marked diffa«miia.hahg«m +hn righ* anA laft TyJial 
both-ia volume and time. A physical sign of large thoracic aneurism, which 
I have not seen referred to, is obliteration of . the pulse in.ti^ahdniWaljWtfta 
and its branches. ' My attention was called to this in a patient who was 
stated to have aortic insufficiency. There was a well-marked diastolic murmur, 
but in the femorals and in the aorta I was surprised to find no trace of pul¬ 
sation, and not the slightest throbbing in the abdominal, aorta or in the per¬ 
ipheral arteries of the leg. The circulation was, however, unimpaired ip them 
and there was no dilatation of the veins. Attracted by this, I then made a 
careful examination of the patient’s back, when the circumstance was dis¬ 
covered, which neither the patient himself nor any of his physicians had 
noticed, that he had a very largo area of pulsation in the left scapular region. 
The sac probably was large enough to act as a reservoir annihilating the ven¬ 
tricular systole, and converting the intermittent into a continuous stream.) 

Tjje„f radical lugging, a valuable sign in deep-seated aneurisms, was de¬ 
scribed by Surgeon-Major Oliver, and was specially studied by my colleagues 
Ross and MacDonnell at the Montreal General Hospital. Oliver gives the 

f ollowing directionsPlace the patient in the erect position, and direct him 
o close his mouth and elevate his chin to almost the full extent; then grasp 
the cricoid cartilage between the finger and thumb, and use steady and gentle 
Jipward pressure on it, when, if dilatation or aneurism exists, the pulsation 
jof the aorta will be distinctly felt transmitted through the trachea to the 
|hand.’^> This is a sign of great value in the diagnosis of deep-seated aneu¬ 
risms, though it may occasionally be fe lt in tum ors and in the extesnie 
dynamic, .dilatation of aortic insufficiency. It may be visible in the thyroid 
cartilage. Th e tr achea-may he. pushed to one side. 

Occasionally a systolic murmur may be heard in the trachaa,--as pointed 
out by David Drummond, or even at the patient’s mouth, when opened. This 
is either the sound conveyed from the sac, or is produced by the air as it is 
driven out of the wind-pipe during the systole. Feeble respiration in one 
l ung ia -a common effect of pressure. 

Symptoms. —There may beno symptoms. A man may present a tumor 
which has eroded the cheBt wall without pain or any discomfort. Every phys¬ 
ical sign may be present without a single symptom. 

An important but variable feature in thoracic aneurismfia^gm, which i- 
particularly marked in deep-seated tumors. It is usually paroxysm al, s harp - 
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® very e e ye re wb a U lie tumor is eroding the vertebra, or 
BWWtwelt. In tlie latter ease, after perforation the pnfn may 
Wcpiiuuoi). particularly in aneurisms at the 
,^c Frequently the pain radiates down the left arm or up the 
amee along the upper intercostal nerves.-! Superficial temlerness 
' m .*“ 8 “ m 0Ter heart or over the left sternoi|iastoid muscle. 
I S H ie r from the direct pressure on the wind-pipe, or is associated 
^ 18 " ^ le ex poctoration in these instances is abundant, thin, and 
:||tatyj sttbssaufiBtly.it beeomes thjsk ami turfed. Paroxysmal cough of a 
JpeCTUiar brazen, ringing character is a characteristic symptom in some eases, 
3»rtmulany when there is pressure on the recurrent larvngeal nerves, or the 
«ragh may have a peculiar wheezy,.quality—the “ goose' cough." 
j*which is common in eases of aneurism of the transverse por¬ 
tion, is not necessarily associated with pressure on the recurrent larvngeal 
nerves, but may be due directly to compression of the trachea or tlie left 
Junnchus. It may occur witli niarluaLelridor. Jsiss of voice am? hoammesa 
toe consequences of pressure on the recurrent laryngeal. usually the left, 
inducing either a spasm in the muscles of the left vocal void or paralysis. 

Eftialysifl of an abductor on one side may lie present without any symp¬ 
toms. It is more particularly, ns Scmon stales, when the paralytic contrm- 
. tttres.supervene that the attention is called to larvngeal svmptoms. 
f UsmsmlMmc m thoracic aneurism may come from Cut the soft, granuln- 
tl2&?^i n the tracliea at the point of compression, in which ease the sputa are 
blood-tinged, hut large quantities of blood are not lost; (di) from rupture 
of tlie sac into the trachea or a bronchus; ( t j from perforation into the lung 
or erosion of the lung tissue. The bleeding may he profuse, rapidly proviqg 
fatal, and is a common enuse of death. It ma.v persist for weeks or months, 
in which ease it is simply Jiauuorrhugic weeping through the sac, which is 
exposed in the trachea. In some instances, even after a very profuse liiemor- 
rhage, the patient recovers and may live for years. A man with well-marked 
thoracic aneurism, whom I showed to my class at the I'Diversity of Pcimsvl- 
vania and who had had several brisk luemorrhages, died four years after, 
having in the meantime enjoyed average hcalili. Death from lurmorrhage is 
relatively more common in aneurism of the third portion of the arch and of 
the descending aorta. 

? Difficulty, .of swallowing is a comparatively rare symptom, and may he 
due either to spawn or to direct compression. The sound should never 1 m; 
passed in these eases, as the (esophagus may lie almost eroded and jx-rforalion 
of the sac lias taken place. 

/» Heart-Symptoms .—Pain has been referred to; it is often anginal in char¬ 
acter, and is most common when the root of the aorta is involved. The heart 
is hypertrophied in less than one-hull the cases. The aortic valves are some- 
timea-ineompetent, cither from disease of the segments or from stretching of 
the aortic ring. 

Among other signs and symptoms, venous compression, which lias already 
been mentioned, may involve one subclavian or the superior vena cava. A 
curious phenomenon in intrathoracic aneurism is i,he c.lnlibiuu of the fingers 
and incurving of the nails of one hand, of which two examples have been 
ender my care, both without any special di-teulion or signs of venous 
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engorgement. Tumors of the arch may invito-?j3S||SUH 
dncing compression, or in some instances adhesion 
and insufficiency of the valve; or the sac may ropt&»^pWBH| 
accident which happened in two of my cases, producing 

l’upil Symptoms. —These may be due to, firsts 
thetic, which may cause dilatation of one pupil when the 
contraction when the nerve is pnrnlyrrtl /^Jilnstiifflij 
aud-car, increftgfiii,ie»peratoT**«ad.awa^wg,opfts^je,, 1 ji^eni 9s 

Ainley Walker and Wall have shown, the anisecm-ia is most fiequen^?'fi||l;fo 
vaacnlar.>conditionfr—with-laar-hload^preasiue ^ qnp tjfe rmidLjiiakat 

si de is dila ted, with high p Ta ° mil *v-v?TitTPfltvdi| and m M cases of aneurism 
they found a relation between the state of the pupil and the arteries on the 
same side. Thirdly, in a few cases the anisocoria is a parasyphilitic manifesta¬ 
tion associated with the Argyll-Robertson phenomenon and absent knee-jerks 
—the Babinski syndrome. 

An X-ray examination should be made in all doubtful cases. The fluoro- 
scope gives an accurate picture of the situation, the size, and the relation to 
the heart. Even a small sac may be seen. In several cases I have known the 
diagnosis to test upon it alone in cases in which scarcely a physical sign was 
present. Sailer and Pfahler have shown that a condition of tortuosity of the 
aorta, due to arterio-sclerosis, may exist, suggesting very strongly the pres¬ 
ence of aneurism, particularly on examination with the fluoroscope. 

The clinical picture of aneurism of the aorta is extremely varied. Many 
cases present characteristic symptoms and no physical signs, while others have 
well-marked physical signs and no symptoms. As Broadbent remarks, the 
aneurism of physical signs springs from the ascending portion of the aorta; 
the aneurism of symptoms grows from the transverse arch. 

Diagnosis.—Aneurism of the aorta may be confounded with: (a) The vio¬ 
lent throbbing impulse of the arch in aortic insufficiency. I have already 
referred to a case of tliis kind in which the diagnosis of aneurism was made 
by several good observers. 

(6) Simple Dynamic Pulsation. —This is common in the abdominal aorta, 
but is rare in the arch. A case which came under the care of William Mur¬ 
ray and Bramwell presented, without any pain or pressure symptoms, pulsa¬ 
tion and dulness over the aorta. The condition gradually disappeared and 
was thought to be neurotic. 


(e) Dislocation of the heart in curvature of the spine may cause great 
displacement of the aorta, so that it has been known to pulsate forcibly to 
the right of the sternum. 

(d) Solid Tumors. —When the tumor projects externally and pulsates the 
difficulty may be considerable. 'In tumor the heaving, expansile pulsation is 
absent, and there isjnot that sense of force and power which is so striking 
in the throbbing of a perforating aneurism. There is not to be felt as in 
^aortic aneurism the shock of the heart-sounds, particularly the diastolic shock. 

5 Auscultatory sounds are lees .definite, as large aneurisms may occur without 
murmurs; and, on the other hand, murmurs may be heard over tumors. The 
greatest difficulty is in the deep-seated thoracic tumors, and here the diagnosis 
may be impossible. I have already referred to the case which was regarded 
by Skoda as tumor and by Oppolzer as aneurism. The physical signs may be 
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second sound is of great importance and is 
ttSmpr. Tracheal tugging is hero a valuable sign, 
•re lew oommon in tumor, whereas pain is more frequent. 
ioe of the patient in aneurism is much belter than in 
may be cachexia and enlargement of the glands in the 
neck. Healthy, strong males who have worked .hard and have 
' tile most common subjects of aneurism. Occasionally cancer 
may simulate aneurism, producing pressure on the left 

a fifty Pleurisy. —In cases of empyema necessitatis, if the pro- 
> tumor is in the neighborhood of the heart and pulsates, the condition 
be mistaken for aneurism. The absence of the heming. linn dis- 
Hfttian and of the diastolic shock would, together with the history and the 
ffetence of pleural effusion, determine the nature of the case. I f necessary, 
puncture may be made with a fine hypodermic needle. In a majority of the 
ewes of pulsating pleurisy the throbbing is dilfu.se and wide-spread, moving 
tire whole side. 



Prognosis. —The outlook in’thoraeic aneurism is always grave Ufe may 
tie p rolonge d for some years, but the patients are in constant jeopardy. Kpon- 
tSneous cure is not very infrequent in the small sacculated tumors of (ho 
IScending and thoracic portions. The cavity becomes tilled with lamina 1 of 
Brm fibrin, which become more and more dense and hard, the sac shrinks 
considerably, and finally lime sails are deposited in the old libnit. The lamina' 
of fibrin may be on a level witli the lumen of the vessel, causing complete 
obliteration of the sac. The eases which rupture externally, as a nile run a 
rapid course, although to this there are exceptions; the sue may contract, 
become firm and hard, and the patient mnv live for live, or even for ten or 
twenty years. The cases which have lasted longest in my experience have 
been those in which a saccular aneurism lias projected from the ascending 
arch. One patient in Montreal had been known to have aneurism for eleven 
years. The aneurism may lie enormous, occupying a large area of the chest, 
and yet life be prolonged for many years, as in the ease mentioned iis under 
the care of Skoda and Oppolzer. One of the most remarkable instances is (lie 
ease of dissecting aneurism reported by (iraliain. The patient was invalided 
after the Crimean War with aneurism of the aorta, and for years was under 
the observation of ,T. II. Richardson, of Toronto, under whose care lie died in 
1885. The autopsy showed a healed aneurism of the arch, with a dis-eetmg 
aneurism extending the whole length of the aorta, which formed a double lube. 

Treatment. —In a largo proportion of the eases this can only be palliative. 
Still in everv instance measures should be taken which are known to promote 
clotting and consolidation within the sac. In any large si im of cured 
aneurisms a considerable majority of the patients have not been known to be 
subjects of the disease, but the obliterated sac has l>een found accidentally at 
the post mortem. 

The most satisfactory plan in early cases, when it can lie carried out thor¬ 
oughly, is the modified Valsalva method advised by the late Mr. Tufnell, of 
Dublin, the essentials of which are rest and a restricted diet. The rest 
should, as far as possible, be absolute. The reduction of the daily number of 
heart-beats, when a patient is recumbent and without exertion, amounts to 
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many thousands, and is one of the principal advantage# 
quiet should also be enjoined. The diet advised by *C#t 
—for breakfast, 2 ounces of bread and butter and 2 -fttBSS 
dinner, 3 ounces of mutton and 3 of potatoes or brefld and ^ ^ 
supper, 2 ounces of bread and butter and 2 ounces ^ 
diminishes the blood-volume and is thought also to render 
fibrinous. “ Tfltal per die™ in mumas of sqVirt food Mid fi atelfeS 
n, pd n » mgr e.” This treatment should be pursued for several mo&t! 
except in persons of a good deal of mental stamina, it ia impossible h/ 
it out for more than a few weeks at a time. It is a form of treatment adapted 
only to the saccular form of aneurism, and in cases of large sacs oomrnuni- 
cating with the aorta by a comparatively small orifice the chances of consoli¬ 
dation are fairly good. Unquestionably rest and the restriction of the liquids 
are the important parts of the treatment, and a greater variety and quantity 
of food may be allowed with advantage. If this plan can not be thoroughly 
carried out, the patient should at any rate be advised to live a very quiet life, 
moving about with deliberation and avoiding all sudden mental or bodily 
excitement. The bowels should be kept regular, and constipation and strain¬ 
ing should be carefully avoided. Of medicines, iodide of potassium, as advised 
by Balfour, is of great value. It may lie given in doses of from 10 to 15 or 
20 grains three times a day. Larger doses are not necessary. The mode of 
action is not well understood. It may act by increasing the secretions and so 
inspissating the blood, by lowering the blood-pressure, or, as Balfour thinks, 
by causing thickening and contraction of the sac. The most striking effect 
of the iodide in my experience has been the relief of the pain. The evi¬ 
dence iR conelusi\e that the syphilitic cases are moTe benefited by it than the 
non-syphilitic. All these measures have little value unless the sac is of a 
suitable form and size. The large tumors with wide mouths communicating 
with the ascending portion of the aorta may be treated on the most approved 
plans for months without the slightest influence other than reduction in the 
intensify of the throbbing. A patient with a tumor projecting into the right 
pleura remained on the most rigid Tufncll treatment for more than one hun¬ 
dred days, during which time he also took iodide of potassium faithfully. The 
pulsations were greatly reduced and the area of dulness diminished, and we 
congratulated ourselves that the sac was probably consolidating. Sudden 
death followed rupture into the pleura, and the sac contained only fluid blood, 
not a shred of fibrin. In cases in which the tumor is large, or in which there 
seems to be very.little prospect of consolidation, it is perhaps better to advii-e 
a man to go on quietly with his occupation, avoiding excitement and worry. 
Our profession has offered many examples of good work, thoroughly and con¬ 
scientiously carried out, by men with aneurism of the aorta, who wisely, 1 
think, preferred, as did the late Hilton Fagge, to die in harness. 

Surgical Measures. —In a few cases consolidation may be promoted in 
the sac by the'introduction of a foreign body, such as wire, horse-hair, or 
by the combination of wiring and electrolysis. Moore, in 1861, first wired 
a sac, putting in 78 feet of fine wire. Heath occurred on the fifth day. 
Corradi proposed the combined method of wiring with electrolysis, which 
was first used by Burresi in 1879. His patient lived for three and a half 
months. Horse-hair, watch-spring wire, catgut, and Florence silk .have been 
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RiAtistical results of both methods up to Octolmr, 
hod (wiring) 14 cases were treated, s of thoracic 
6 aneurisms of the abdominal aorta. ;i of which were 
MMee treated by wiring and electrolysis (Moore-t'omuli 

v ia 0raa ° 611,3 6 aMomilmI - The thoracic con* of Uoson- 
ri'Mtd Kerr, and the abdominal cases of Nohit; ami l-’inney 
fcsnceessful. In 8 of tho S3 coses there were amelioration of 
1 probable prolongation of life. The most fuvoinhle „hs are 
l the aneurism is sacculated, hut this is a point not c.mIv deter- 
-4 often from a sac particularly favorable for wiring ibciv nun Im* 
projections of great thinness. The sudden tilling |,\ elm of an 
‘ °f the cceliac axis or of flic superior mcMUilcric artery may rcMilt 
,. . . tty from infarct of the intestine. 

Oth eh Conditions requiring Trkatmknt.— Pressure on vein* causing cn- 
gfOrgement, particularly of the heud and arms, is sometimes promptly relieved 
by free venesection, and at any time during the course of a thoracic aneurism, 
if attacks of dyspnoea with lividitv supervene, bleeding may he resulted to unh 
great benefit. It has the advantage also of promptly chirking the pain, for 
which symptom, as already mentioned, the iodide of potassium often gives 
Relief. In the final stages morphia is, as a rule, mvessnn. Hv-pmrn. if 
associated with cyanosis, is best relieved bv bleeding. Chloroform mhnlnlioiis 
|»ey be necessary. The question sometimes comes up with refereme to trache¬ 
otomy in these cases of urgent, dyspneen. If it can he shown hv l.imien-copie 
examination that it is due to bilateral abductor paralysis the trachea may 
be opened, but this is extremely rare, and in nearly every instatin' the urgent 
dyspnoea is caused by pressure about the bifurcation, When the -ne appears 
externally and grows large, an ice-cap may he applied upon it. or a U-lla- 
donna plaster to allay the pain. In some instances an elastic support nniv he 
used with advantage, and 1 saw a physician with an minus external aneu¬ 
rism in the right mammary region who for many had obtained great 

relief by the elastic support, passing over the shoulder and under the arm of 
the opposite side. 

Digitalis, ergot, aconite, and veratrum viride are rarely, if ever, of service 
in thoracic aneurism. 


x Ankuhism of tiik Aiidominai, Aorta. 

The sac is most common jn.-t below the diaphragm m the neighborhood 
of the cceliac axis. This variety is rare in comparison with thoracic aneurism. 
Of the 468 cases of aortic aneurism at St. Bartholomew's Hospital. -j:t involved 
the abdominal aorta. Seventeen cases occurred in mv ward- m the Johns 
llopkins Hospital in sixteen years. The tumor may lie fusiform or sacculated, 
and it is sometimes multiple. Projecting hack ward, it erode- tin- vertebra- 
and may cause numbness and tingling in the legs and finalIv paraplegia, or 
it may pass into the thorax and bur-1 into the pleura. .More commonly the 
sac is on the anterior wall and projects forward as a definite tumor, which 
may be either in the middle line or a little to the left. The tumor may project 
in the epigastric region (which is most common), in the left hypoehondrie.m, 
in the left flank, or in the lumbar region. When high up beneath the pillar 
of the diaphragm it may attain considerable size without being very apparent 
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>n palpation. When it ruptures into the retro-peiit 
ie formed gradually a tumor in the flank, which 
nilsation. It may he mistaken for a rapidly growing i 
:itis, and an operation may be performed.- . qvg 

The symptoms are chiefly pain, very often of a nenralgicj 
•ound to the,sides or localized in the back, and more persistants 
;han in any other variety of aneurism. Gastric symptoms, partieulMl^^ttmit- 
ing, may be early and deceptive features. Retardation of the pnlaa^in the 
femoral is a very common symptom. ' 

Diagnosis and Physical Signs.—Inspection may show marked pulsation in 
the epigastric region, sometimes a definite tumor. A thrill is not nuoommon. 
The pulsation is forcible, expansile, and sometimes double when the Bac is 
large and m contact witli the pericardium. O n palpatio n a definite tumor 
can bo felt. If large, there is some degree of dulness on percussion which 
usually merges with that of the left lobe of the liver. On auscultation, a 
systolic murmur is, as a rule, audible, and is sometimes best heard at the 
hack. A diastolic murmur is occasionally present, usually very soft in quality. 
One of the commonest of clinical errors is to mistake a throbbing aorta for 
an aneurism. It is to be remembered that no pulsation, however forcible, or 
the presence of a thrill or a systolic murmur justifies the diagnosis of abdomi¬ 
nal aneurism unless there is a definite tumor which can be grasped and which 
ha* an expansile, pulsation. Attention to this rule will save many errors. The 
throbbing aorta—the “preternatural pulsation in the epigastrium,” as Allan 
Burns calls it—is met with in all neurasthenic conditions, particularly in 
women. In anaemia, particularly in some instances of traumatic anmmia, 
Hie throbbing may lie very great. In the case of a large, stout man with severe 
hemorrhages from a duodenal ulcer the throbbing of the abdominal aorta not 
only shook violently the whole abdomen, but communicated a pulsation to 
the bed. the shock of which was distinctly perceptible to any one sitting upon 
it. Very frequently a tumor of the pylorus, of the pancreas, or of the left 
lobe of the In it is lifted with each impulse of the aorta and may be con¬ 
founded with aneurism. Tlic absence of the forcible expansile impulse and 
the examination in the knee-elbow position, in which the tumor, as a rule, 
falls forward, and the pulsation is not then communicated, suffice for differ¬ 
entiation. The tumor of abdominal aneurism, though usually fixed, may he 
very freely movable. 

The outlook in abdominal aneurism is bad. A few cases heal spontane¬ 
ously. Death may result from (a) complete obliteration of the lumen by 
clots; (6) compression paraplegia; (c) rupture (which is almost the rule) 
either into the pleura, retroperitoneal tissues, peritonaeum, or the intestines, 
very eommonlv the duodenum; (d) embolism of the superior mesenteric 
artery, producing infarction of the intestines. 

TheJii£fltafi»f is such as already advised in thoracic aneurism. When the 
aneurism is low down pressure has been successfully applied in a case by Mm- 
ray, of Newcastle. It must be kept up for many hours under chloroform. 
The plan is not without risk, as patients have died from bruising and injure 
of the sac. Nine cases in my series were treated surgically. In two the 
wiring and electrolysis were followed by great improvement; one man lived 
for three years. 
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Branches op the Aiidomixal Aouta. 

i* itodf not infrequently involved in aneurism of the 
abdominal, aorta. Of its hrnm-hcs. the aplenic artery is 
•it of aneurism. This rarely causes a tumor large enough 
aes, however, the tumor is of large MZ ,-. 1 June reported 

f ®S®d thirty, who hud an llliu-ss of several month-' diira- 
^epigastric pain and vomiting, wlm-h led In.- physicians in New 
gw diagnose gastric ulcer. There mi- a deep—euted tumor in the left 
ehotldnac region, the dulncss of which merged with that of the ,-pleeil. 
was no pulsation, but it was thought on one occasion that a In ml was 
aeard. The chief symptoms while under oh-enation were vomiting. -even: 
epigastric pain, occasional luemutcmc-us, and timillv -meie ha-morriiuge front 
the bowels. An aneurism of the splenic artery the -i/e of a cocoa nut was 
situated between the stomach above and the !rnu-\ei-e colon below, and 
extended to the right as far ns the level ol the navi. The -ar < onluim-cl 
densely laminated fibrin. It had perforated the mlon. I have twice -«*<>u 
small aneurisms on the splenic artery. Of .!ti m-laiic-cs ol nncim-m on tlm 
branches of the abdominal aorta colleeled hv Leherl. lit were of the ,-plemc 
artery. 

- Of aneurism of the hepatic artery Holland ha- collected in <a-e- ( I'.ioh), 
of which 24 were extra-hepatic. In Holland'- m-r there wete tInsacs all 
intra-hepatic. Hupturo took place in :i'.' c.i-es in 111 into the peiilone.il un¬ 
ity, in 13 into the bile passage-. The -a< i- inn-lv huge. Imi in the ia-e of 

Wollmann’s it was ns large as a child's head No ra-e has lic-m diagnc.I 

Cholfilithiagis and duodenal ulcer me ... for which n i- most likely 

to be mista ken. In Hoss and Osier's case the liver vva- eiilaigod, with symp¬ 
toms of pyaemia. 

Aneurism of the superior mesenteric artery i- not verv unmminoii Tin- 
diagnosis is scarcely possible from aneiiri-in of the arch I’lugging of tin- 
branches or of the main stem may cause tin- sniiplmiis of inlaivlioti of tIn- 
bowels which have already been mn-iderc-d 

Hcnal A rtery.-— Henry Morns ha- collectecl I instance- of ain-uri-in, 1'J 
of which arose fmm injury. Many ol lla-m were fal-c- I’ul-.itnni and a hrml 
are not always present. Four c-a-c-s were opc-iated upon: iluce n-covcrc-d In 
a case of Keen’s the tumor and the kidney wen- n-moved togi-tln-r 


AiiTi-iuio-VKNors Am. t nisvi 

In this form, known to Galen, hut fir-t nmiinn-lv dc-ciihed hv tin- great 
William Hunter, there is abnormal coimminic-ation between an arteiv and a 
vein. When a tumor lies la-tween the two it i- known a- iamw mnim-.ni ; 
when there is a direct communication without tumm tin- m-iii i- chn-llv di— 
tended and the condition is known a- nnnirmnal mm 

While it may occur in the acnla. it i~ nine li more c ominon in tin- peripheral 
arteries as a result of stab or gun-hot wound-. 

An aneurism of the ascending portion of the an h muv open directly into 
the vena cava. Twenty-nine case- of this lesion have been analv/ed hv Pepper 
and Griffith. Cyanosis, oedema, and great ili-ti-nlimi of the veins of the upi>er 
06 
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tart of the body are the most frequent symTMi%||||jflHj 
fith Suddenness. Of the physical signs a 
sontinuous murmur with systolic intensification u 
rhuraam (Mcdico-Chirurgical Transactions, 

iccount of this munnur and of this characteristic tvpe&i$WMMBfllBB|ft 

only one condition with which it could be confounded, 

cyanosis of the upper part of the body which follows 

the thorax. Perforation between the aorta and pulmonary artery WtjSSp$Krj 

much the same symptoms. In a few cases an aneurism of the abd&njlj^fqrta 

perforates the inferior vena cava—oedema and cyanosis of the' lege, ifl lower 

half of the body, and the distinctive thrill and munnur are present. 

In the arterio-venous aneurisms which follow stab and bullet wounds of 


the subclavian, axillary, carotid, femoral and popliteal arteries, the clinical 
features arc most characteristic. First, the veins enlarge as the arterial blood 
flows under higher pressure into them. The affected limb may be greatly 
swollen and in a young person may lengthen, and the growth of hair is in¬ 
creased. Secondly, a strong thrill is felt, of maximum intensity at the site of 
the aneurism, but sometimes to be felt at the most distant parts of a limb. 
Thirdly, the characteristic continuous murmur with systolic intensification is 
heard. In the external arteries the condition may persist for years before dis¬ 
ability is caused by enlargement of the veins and swelling of the limb. 


Polyarteritis Acuta Nodosa {Periarteritis Nodosa). 

A series of cases has been described in which small aneurisms occur on 
the arteries of the muscles and viscera. The first case was reported by Kuss- 
maul and Maier, and about 19 cases in all have been described (Dickson). 
A case, agreeing clinically with the others, has occurred in my wards. No 
autopsy was permitted, but the nodules were felt in the abdominal wall before 
death. The case is reported by Sabin (J. H. H. Bulletin, 1901). There are 
marked thickening of the intima and infiltration of the other eoats, with a 
nuclear growth almost sarcomatous. There are two theories: one that the 
nodules are aneurisms due to syphilis or to congenital weakening of the 
arteries: the otlier that they are aneurisms secondary to an inflammatory 
process like the infectious granulomata. 

The cases have occurred chiefly in men between the ages of twenty-seven 
and fifty-two; the course is from eight to twelve weeks. The patients com¬ 
plain of weakness. The symptoms correspond with the situation of the lesions; 
thus, their presence in the muscles is associated with pain, weakness, and 
sometimes paralysis and atrophy. The nodules are abundant in the alimentary 
tract. The severest symptom is epigastric pain; there is loss of appetite, 
thirst, vomiting, constipation, or diarrhoea. The disease is febrile at that, but 
the temperature sinks to subnormal, while the pulse remains rapid. When 
the cerebral vessels are involved there are headache, excitement, convulsions, 
and optic neuritis, and the diagnosis of meningitis is made. The antenna 
is extreme. In our case the haemoglobin was 21 per cent, the red blood-eel 1- 
1,704,000. The leucocytes reached 116,000, of which 91 per cent were poly¬ 
morphonuclear forms. The urine is scanty, of low specific gravity, with albu¬ 
min and casts. Urea is excreted in small quantities, but'.the mind ’’s clear. 
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system, ami 


A. GENERAL LNTROl >L< TU >N. 

In diseases of the nervous system it is of tlit* greatest importance to know 
accurately the position of the morbid process, ami here, even more than in tin- 
other departments of medicine, a thorough knowledge ol anatomy and physi¬ 
ology is essential. As it is not possible to do more than touch ofi the subject 
in this place, for further details the student is relerred to the text hook-, ol 
anatomy, physiology, and neurology. 

■ The nervous system arises from two kinds of embryonic eel 
;;the supporting elements or ndUQgiia, and the other the nen 
for n eurone s. The latter represent the cell units ol the nervou 
'are The only elements that discharge or carry impulses. 

The Neurone.— Its StHIU-TITIK.—W e think of the nenmo system a- a 
combination of an immense number of these units, all having an essentially 
similar structure. Each neurone is eompo-ed of a reecptne cell body and of 
conducting elements—namely, the protoplasmic processes or dendrites, and 
the axis-cylinder process or a.xmie. In general, il may he staled that the 

dendrites conduct impulses toward the cell ho.lv ( cell idipetal eon.Inn.. and 

the axones conduct them away from the celt (iGlj iT i U igi U . .conduction ). 1 '<•- 

pending upon whether the axones conduct impulses in a direct ion away Ir.mt 

or toward the cerebrum they are railed "lb-rent or alln-mt. 1 he m- .-v!, M .lei- 
• process, after leaving the cell, gives olt at varying interval- lateral branches 
‘called collaterals, which run at right angles to the pro.-,-. I le-e ,-ollai. m -, 
’■and finally the axis-cylinder process ttscll, split up at th-ir i. rimmiimm u. « 
many fine fibres, forming the end brushes. Tla-e. known a- urlmn/a.mns 
surround the body of one or more of the many other cell.-, m .n.mlaee u h 
their protoplasmic processes. Tim- tie; tenmnals o the amm- o 1 on ■ >• 

rone are related to the dendrites and " - '' " '' ' ''"" ' . 

(Ramon y Cajal) or by concrescence i »• " ."V Th ,. w ,. ( (lt 

are organically connected with one aim! a t is •' 1 1,1 ‘ 1 | | j,,,),.. 

of evidence is'in favor of .. and re,atm I ■', ,,7 *, p ., 

pendence. The studies of Apathy. Ib-the. am. o I,..- I"-' • • 

eral interconnection by means of neur.d -l- -'Jd;;;' y Iilin , s 

neurofibrils traverse the derail it. - ai • , , n i, r „| v frorii 

«... o f wiiici. .. 

dendrite to dendrite or to axone. in «hu.h pi"< . ^ 
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expression, for it consists of a bundle of dostffifMK 
stices' of the mesh of neurofihrils in the cell; 
normal conditions islands of granular protoplasfij^IBHMB 
tion that differs from that of the fibres themselTQ ^^mj 
oUii^l bodies. The disposition of these bodies* 
lene-blue reaction, is largely useful as an index of 

Function of the Neurone. —As already stated, the. 
rone is to conduct nervojis impulses. Their mode of action^ tsedpj^^» 
simplest form, may be represented by two cells, one of which, MaotfflgjW: 
environment, conducts impulses inward, whereas the other, awakened .by- Wo 
afferent impulse, conducts an impulse outward. This reflex'response M ar sh a ll 
Hall showed to be the fundamental principle of action of the nervous system. 
The environment acts on the afferent neurones through special sense organs, 
so that a variety of afferent impulses, olfactory, visual, auditory, gustatory, 
tactile, painful, thermic, muscular, visceral, and vascular, may be origi¬ 
nated. The efferent neurones convey impulses outward to non-nervous tis¬ 
sues. to the skeletal, visceral, and vascular muscles and to the secretory glands, 
who-e activities may thus be augmented or inhibited. The more important 
reflex centres lie in the bulbo-spinal axis. The situation of the vascular and 
respiratory centres m the bulb make it the vital centre of the body. In the 
spinal cord the location of many reflex centres, particularly those for the mus¬ 
cle tendons and for some of the viscera, is represented in the table on page 
871. The visceral mechanism is almost wholly regulated by the bulbo¬ 
spinal axis, and its reactions are usually unperceived. Only in conditions of 
disease do the visceral reflexes “rise into consciousness,” and it is at such 
limes that the referred pains and areas of tenderness (Henry Head) are pro¬ 
duced in the skin-flelds of the spinal segments corresponding to the centre 
for registration of the visceral reflex. 

Degeneration and Regeneration of the Neubone. —The nutrition of 


the neurone depends in large part upon the condition of the cell body, and 
this m turn in all probability upon the activity of the nucleus. If the cell is 
injured m any manner tlie processes degenerate, or if the processes are sepa¬ 
rated from the cell they degenerate. Though the nerve cells cease to multiply 
soon after birth, they nevertheless retain remarkable powers of growth and 
repair. Injury to the cell body may not be recovered from, but if the axone 
be severed and degeneration take place in consequence, it may under favorable 
circumstances be replaced by sprouts from the central stump, and its function 
be regained. Bothe and others believe that the peripheral section, independ¬ 
ently of the cell body, has the power of regeneration. It is probable, however, 
that both factors play a part in the regeneration— namely, the down growth 
of the axone from the central end of the divided nerve as well as the change- 


in the periphery, which are most marked in the cells of the sheath of Schwann 
Cell Systems. —The cell liodies of the neurones are collected more or Ip- 
closely together in the gray matter of the brain and spinal cord and in tie 
ganglia of the peripheral nerves. Their processes, especially the axis-cylinder 
processes, run for the most part in the white tracts of the brain and spina! 
cord and in the peripheral nerves. In this way the different parts of the 
central nervous system are brought into relation with each other and with the 
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k- Hie asfo-ct Under processes arising frou\ cells 
^S»'apt to be collected together into bundle* or 
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ft*. l^Diagrnm of motor P 1111 n^rve-Taro oTt'li' ' 1" 1!; 1 1' l'-''.* <• 1'>^ 1 o-"• 

Tht traolei of the motor cerebral nr - A i.t 1 vk.uI.I < bus.- '‘l'l" r " 

the cerebral nerves of .... 

ment paralysis fa the arm of tht o 1 * 1 :i. »IM-rn. I" 11 

psmlystoof the whole opposite sole of the *J* <>r .f > L- ->• >»"- 

^ of the opposite face, arm, and 1 a, ,„,r„l>-i- of "Pl^"" un " ' 

on the same side-crossed puralyM . .11^ ,, ^ ( . xt( . rlllll ,„s on the '»»*'• sul 

leg, and lower segment paraly-m- ’[ t ' plirahM . of all irmvl*- Ih-1«» 1«-io«. and 1» 
crossed paralysis; at 5, upper (■_ UU( ,;,.| „f | (! .]on—spinal puruphgia. al6.lt 
segment paralpis ol: musclesnip a d B l scat of les.on-a.iter.or pohomjehtis. ( 
segment paralysis ol muscies ^ 

Gehuchten, modified*) 
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tracts, and though in many cases the co rs 

which they possess are extremely complicaf^t|||ffl^^^^^^B^___ 
pletely unravelled, nevertheless some of them 

stood. Particularly by the study of the degeoaps TOa^feS^^^^ W^g 

from injury or from the toxins of certain disease® 4 yp 

for one or another of these individual tracts <a systrafc^araB ** f a » 

to trace the course of certain of them through tile 

nately for the clinician the best understood and the . simplijif 

arrangement is that which conveys motor impulses from the 

The Motor System.—Motor impulses starting in the left side 
cause contractions of muscles on the right side of the body, and 4hos#js|iOn 

the right side of the brain in musdes'ol thi 

s -)rTV~ left side of the body. Leaving out ofcousid- 

JL A *7*^ oration some few exceptions, it may be stated 

C jf 1 / L as a general rule that the motor path is erbssed, 

W ,|Sf\ and that the crossing takes place in the upper 

^w_jSr~ N i segment (Figs. 1 and 2). Every muscular 

\ ^ m — f movement, even the simplest, requires the ac- , 

\ 7 1 / tivity of many neurones. In the production 

V —/-'&y ^— / of each movement special neurones are brought ^ 

ft into play in a definite combination, and when^A 
| 1 ever these neurones act in this combination.^ 

/ that specific movement is the result. In other 

/•yi'pN words, all the movements of the body are rep- 

. *-5;-^ resented in the central nervous system by com¬ 

binations of neurones—that is, they are local- 
AjJ-rt- ized. Muscular movements are localized in 

a every part of the motor path, so that in cases 

g 1 of disease of the nervous system a study of the 

OT? motor defect often enables one to fix upon the 

ts/ ft site of the process, and it would be hard to. 

® * over-estimate the importance of a thorough - 

Fig. 8.— Diagram of motor path knowledge of such localization. A voluntary "; 
from each hemisphere, show- motor impulse starting from the brain cortex^ 

ing the crossing of the mus t p as8 through at least two neurones be-| 

path, which takes place in fore .» can ^ ^ ^ and W there-' 

the upper segment both lor . , . n . VT^.. 

the cranial and spinal nerves. foro s F ak the motor tf*et m M com- 
(Vau Gehuchten, colored.) posed—of— two— g flgnisnt a - S fl. J Spev ^-'A 

lower. 


Up* Lowrr Motor Segment. —The neurones of the lower segment have 
the cell bodies and their protoplasmic processes in the different levels of the 
ventral horns of the spinal cord and in the motor nuclei of the cerebral nerve*. 
The axis-cylinder processes of the lower motor neurones leave the spinal cord 
in the ventral roots and run in the peripheral nerves, to be distributed to all 
the muscles of the body, where they end in arborizations in the motor end 
plates. These neurones arc direct—that is. their cell bodies, their processes 
and the muscles in which they end are all on the same side of the body. 

Trmitroi wmGs nf thp sniusl cord are collected, from above down, into 



INTRODUCTION. 


- 


with the dorsal roots of the same leve 
between the vertebra' as ilu>.spinal 
from which the roots forming a sin; 
segment, and cnnv-pomls to the none 
Vertebra to which it may be opr-..,- W > 
Wffiitf rrir — in which all the nerve roots hut no 
_ SStTKj-... the mom of each ^nent .»r the 
&>rd leave the spinal canal below the "'ihlua o 

^ff^rtSa^Srnn,:; 1 CZZ in tnind 

Site of a lesion known to « I.. prepare, 

^^i the vertebra of like num «.r a , „r urmu- >«V 

i '-a numerous measurements by Kud , , Tll( . axi . ,. v limle 

to of the cord in relation to the spines ..I ' 

which go to imiko upji">J'yC,<»■,. m.o r'"P'"'' ! 

.■.... 

,”^..,.1*. .i the o ;xs 

liteiatter of the lower motor sieeim ^ i,. M ,,ii. A minil-r 

N<>; “d, mat «rially^ detennimn^thc^d.,^;^ ^1 ... , Know 


matter ot me lowe* - r - v n , \ mi.. 

to aid materially in detertnin^ . .. km 

tables have'been prepared !>y d-lhr ^ ^ ^ olll( . r minor detail^. 1ml a; 
«lge of this subject. T . m. lu.led for each of '1"' >!• 

She main. The foiling< * *^ .heleial 


^ge of this subject inej o il „.| lll i,,| for each of the spn 

hithe main. The following t« c t m i„., M .rtant skeletal m.M-1 

gfenents the centres of represent.il ion " ... „i skindlebl. 1 

Ifeiain reflex centres, and the mam "• •> Wn hmaim. Sli.-rringt 

® prepared from the studies ol Man, 

Emfc, and others: 


%****»>» *» •ssnx™’ 1 "* 


QttaTpkd Musclch. 


Skin Kin " s U ' K 
I AM* M. 


jf[y 0 id muscles. 


: • $fc*apeaius. 

Diaphragm (C III- >• y 
Levator scapula't< in-',- 


i Mvf),h'li‘'i' ,, 'i | " | i .<<)• 
Suil‘h'11 iiepinUi"i, pi"' 

1,V pi'"' 

tire hWli'lllh 'll*' 

I,in'll,-r uf rill" nine 

pliniKUUtt ie|. 


P.a' k of In-mi n 
leX. 

Ni l'll (upper I'll 


IV C. Trapezius. 

Diaphragm. 
Levator scan'll® T 
Scaleni (C I'-a !)• 
Teres minor. 
Supraspinatus. 

. Rhomboid. 


... !■“)" I'^KiV 

i;r:;:;r Ii-Tin i-sr-lz,!. 

; thfi.lteh till- syillpllthn- I 
tic(ClV-Tl). 
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Forearm and -111 
jj. inner half. 


DISEASES OF’ 


LOCALIZATION OF THE FUNCTKWhjs* 
SPINAL CORD 


Striped Muscles. 


VI C. 


Diaphragm 
Teres minor. 

Supra and infra spinatus (C 
V-VI). 

Rhomboid. 

Suliseapularis. 

Deltoid. 

Biceps. 

Bruehialis auticus. 

Supinator longus (C V-VTI). 
Supinator brevis (C V-VII). 

Peel oralis (clavicular part). 
Serratus magmis. 

Teres minor and major. 
Infraspinatus. 

Deltoid. 

Biceps. 

Braohialis anticus. 

Supinator longus. 

Supinator brevis. 

Peetoralis (clavicularpart). 
Serratus magmis (C \ —VIII). 
Coraco-bracliialis. 

Pronator teres. 

Triceps (outer and long heads). 
Extensors of wrist (C VI— V III) 


vii c. 


Teres major. 
Subseapularii 


Deltoid (posterior part). 
Peetoralis major (costal part). 
Peetoralis minor. 

Serratus magnus. 

Pronators of wrist. 

Triceps. 

Extensors of wrist and fingers. 
Flexors of wrist. 

Lafissimus dorsi (<’ Vl-VITT). 


VIII 0. 


Scapular , 

Irritation 
scapula produces ootip 1 
traction of the siQag|pi| f 
museles. ; \ * ’ •■ \ 

Supinator longus and 
biceps. 

Tapping their tendons 
produces flexion Of j 
forearm. 


Triceps. Tapping elbow 
tendon produces exten¬ 
sion of forearm. 

Posterior wrist. Tap¬ 
ping tendons causes ex¬ 
tension of hand (C VI- 
VII). 


Outer side of (Shite 
arm, front and 

Outer half of band(?5k 


Seapnlo-humcral. Tap¬ 
ping the inner lower 
edge of scapula causes 
adduction of the arm. 

Anterior wrist. Tap¬ 
ping anterior tendons 
causes flexion of wrist 
(C V1I-VIII). 


Inner side and back', 
of arm and fontf; 
arm. 

Radial half of the) 
hand. 


Peetoralis major (costal part). 
Pronator quadrat us. 

Flexors of wrist and fingers. 
Latissimus. 

Radial lumbricaleS and inter- 


II to 
XII T. 


Lumbricides and interossei. 
r l’henai and hyputbeuur erni- 
neuees ((' VII-T 1). 


Palmar. 

causes closure Ol 
gers. '.^1 


Muscles of hack and abdomen. 
Hrectores spime (T l-L\ ). 
Intercostals ('I l-TXIIb 
Rectus abdominis ( P V-T XII). 
External oblique (T V-XI1). 
Internal oblique (T VI1-L I). 
Transversalis (T VII-L I). 


Epigastric. Tickling 
m a m mar y region 
causes retraction of 
epigastrium (T IV- 
VII). 

Abdominal. Stroking 
side of abdomen causes 
retraction of belly (T 
IX-XII). 


Skin of chest and 
abdomen in ob¬ 
lique dorso-ventral 
zones. The nipple 
lies between the 
zone of T IV and 
T V. The umbil- 
licus lies in the 
field of T X. 
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fits IN THE SEGMENTS OF Till* 
(Continued). 


8*JN-Fiki.i».h (. »• Km- 


Cremasteric. Stroking Skin*o\er h-\\.-i a 
inner thigh causes re- i dominal /one ai 
traction of scrotum J groin. 

(L I—11). 


‘'rout of t high. 


iineus. 

( Sartorius (lower part), 
fjlexors of knee (Henmk). 

[ "Adductor longus and brevis. 




'feurtorius (lower part). 

; Adductors of thigh. 

Qhndriceps fetnoru» (L II-L IV). 
Inner rotators of thigh. 

. Abductors of thigh. 


Patellar lendon. Tap¬ 
ping tendon onuses ex¬ 
tension of leg. " Knee- 
jerk.** 


• >nt and inner 
if I high. 


I Flexors of knee (Perrier). 

I Quadriceps femoris. 

Adductors of thigh. 

| Abductors of thigh. 

I Extensors of ankle (tibialis anti- 
cus). 

Glutei (medius and minor). 


'Gluteal. Stroking but¬ 
tock causes dimpling 
in fold of buttock 
(LIV-V). 


Mai n I' in in-I' 

thigh and 
ankle. 


I 


r h. 


Flexors of knee (ham-string; 

muscles) (L IV-S II). i 

Outward rotators of thigh. 
Glutei. 

Flexors of tinkle (gastrocnemius 
and soleus) (L IV-S 11). 
Extensors of toes (L IV-S 1). 
Peromei. 


Pack «: 
of T< 


f leg, and | 
•ot. 


Flexors of ankle (L V-S II). 
Long flexor of toes (L V-S II). 
Peromei. 

Intrinsic muscles of foot. 



Foot reflex. Extension 
of Aehilles I • II d O n 
causes flexion of ankle 
(S I-11 1 . Ankle-clonus. 
Plantar. Tickling 


Pack 

and 

side, 


of thigh. 

foot ; o 


of foot rail-e- flexion 
of toes or exteii-ion of 
great toe and flexion 
of others. 


Vesical and anal reflexes 


ii (S I 


skill over 
and buttoek. 
A nus 


I Vrinaum. Geni 


_ TT 1 f n Tfi TT M K \ T AM* MOTOR A III AS OF TUI. < Ol! I I \. \ 

wS i”S F«®, •»! —.. '****«" 




874 DISEASES OF THE NERVOUS S^lSTEjg^- V.' 

l’ltrh'i". laid the roimdation for tlie great mass of 

li.t' iK'fii done ii|ion tins subject. We owe much to Victor fiorslev aUid his.ftsao* 
i in if - I'm I lien careful researches in this direction. More xeceflUyitiw fe^Orj- 
uif m.il work of Sherrington and Grunbaum on the higher apes has aorhewhat 
■ inM1 ■ in'ii the nbsei\uMo^g of preceding investigators, and with jffie result of 
ninie .in uraiely delinealmg the motor territory. They have shown that true 
nmi hi ii'-|ioiws are clieked only hr stimulation anterior to the Rolandie fissure; 
that jo act u ally no point. over the ascending frontal convolution, fails to re- 



Vif. a — Oiasramnintu- n'|n■■-.i ni:iin n of. artie.il 1 .■.mI i/atioii n> tin* left tii inispln'ro, showing 
‘in -ptveli t i-irII h ini>i< i jiiim- ili'iorimm*tl by unipolar fanulu* excitation of the 
>is 1 1 11■ >|k'I \1 i cl n'\ i-'h. miuiiiu .tn -1 (ii utilmiim) .ne here shown stipplrd in ml and lie 
uu» Mi'i i>* Hit* IJol.iTi.i'i i:—• 111. Th«* *•< (isurv niras presumably lie posterior to this flg- 
-mi .uul an* n »u*rhl\ nnin tin! m blui* without airiiruto delineation. Lying us it dons 
mi tin 1 uppi'i -m fan nf 'he ln'imt>(ilii'ii*. ilu* leg area should not be visibri(i>n a lateral 

\ low ''III ll .I'l I'' givoll 111 lr. 


"{"•I’d !•» "I inml.il imi. iImi i!n*n* i- Inn -1 urn! extension. of the motor cortex on 
in i!i** jmi.uimii 1.1! l<miilc nf i♦ 11* iim-m! -iniaoo of tlw brain; that mou>mont> 
am nht.im.il lo nni «*nl\ limn iln*1*\n.>-«*.! p.iit nf lIn* convolution. butaNofmm 
i 1 ' hi.him "in I’.ii i* In .1,0 \«* t \ iloj.tl.- n! tho I, ’.dandle sulcus; that thorn i- an 
ama of iviovmnialmn for tho tmnk 1 m imih n tin* centres for tho lciT and .uni. 
and aNo foi tin* noth hot worn lim-e n| ih«» arm and face: that tho «upci]nr 
and uilonoi ^emu am t!m l.nnlnuiiulmli indicate the situation of thorn 
mull ait'.b of iojui*", m.itmu lnr trunk .iini neck. These result** hue in larru 
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ifi'c. From 

J? % l,n »' n ‘% . 
If. { the (omolut 


I ffte le:-i he.I 
■;ii i. Iladielm:. 


ieh •eontirmthfaby Cushing by unipolar el.vln 
|'cortex in aAmber of brant ca-os that Inn.- **'' 
Frowt ^M tli o ‘ho unitor area* .w" 1 

f ad, (Fijr. :M. 

$ 11 , mi'! that Ini' He 

Igftco. Javw, ton#-. an.l’larynx. <»»** I'.wor l,a!l 

-g^ frhA neech centre:. are indicated m til** diag™' 
WbtlieV nerailv ae.-pt-d views: that -for motor -p 
'Sr^rYlaUoIi-'Uiu'd frontal or Broca - 

whether or not there a- a -epa rat. nt " i’" " 

ployeil' in writing- have a-miiel -n> • 


...ulat 
I ;lU*< 

ir r.»i 

;Uju 
n', * > n 


mi “ 

* H j >Ol 
;,»w itii 

" ■ 

illellt 


I-u: . 1 


:n . a .lane 


ll 


Ufa", ill 

■■ a .I' !■ 


a centre to he jar-eni 
convolution as ; vradn ■ - 
The conjugate iBov.ai,. 
to the opposite..sld4 )ia.- 
llt apes to ‘"How si mu 


in tie 


wjrfacu oi i 
incut- Ilf 0 

occipital a 
react a-is- ai 
movcue n! ■ 
follow -till 
Convent an 
The ax 
motor a. in 
of lie- an 
lei- it - 


tie 


n.!! W‘8- Si 




A M iT |'il - - ■ I»- 


Si. 1. »M‘_ f !I'‘ JlM'l 
A> -MUM ;l - Un¬ 


til!* nut 
iviMini'li 
'!';<• line! 


I,'. til 
•re 


del 

ala 



| t —I In nr.ini ..f I 


t -■ 


all.' 


"Pi 1 1 all NI .n 

' t | 11'1 *)a . ' . 

, [..'III . 1 ■ I on 

. a .. a. a i ■ i.... . 
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diseases of 


nv(T part of the medulla, after the fibres 
rosseVl the middle line, a large proportion ofJtfS 
uniting with those from the opposite pyraml^;^ 
ul,. „f the spinal cord, forming the crossed pyrtfl 




column (faacieu 
spinalis lateralis) 

1). The smaller 
fibres which do 
time cross, d 
ventral column of 
side, forming then 
pyramidal tract, of' 
column (fasciculus 
spinalis ventralis) 


At every level 


I-’,,,. 5 ,_Dmgium of inutnr mid sensory putlis m Crurn. pyram 

ventral horns and end ,ab 

u u , 1,0,1 ICS of the lower motor neurones. The tract diminishes in 
from above downwind. The lihros of .he direct pynmndal tract ON* 
,1,1V,.,,., It levels III I he ventral white commissure, and also, it is believed, en$S^ 
„l,out , ells in the venlral '*t 

hoi ns on Ihe opposite side of ^-y— 

(he eon) This Irael iwi.illv - 

ends ahoul I lie middle of Hie /7\V J\ vE\ 

litoraeie legion of the cord. t\ ' \\ ;■ :S /j 

The Sensory System.- - J V\ // \\ 

The palli for sensorv londne- / , \\ // V 

turn is moreeomplu.lied than j ■ j \ / l J ill 

ihe motor path, and in il' I , J . |,j| 

simplesl foi in I' composed id \ y W 

al least thieo set' of nen- \ ( \l \ *’/ 

rones, one above the oilier. N. *’ V ——^-J jl / 

'Pin. cell bodies ot the lowest J\l 

nen i ones are in the ganglia. — - *—** 

on Ihe doisal roots ol ihe y,,. o—Pmgnmi ol mws-wlion of spinal coni, show- 

spinal nerves, and the gnn- mg m.iiur, red. imd sensory.blue paths. 1, Ijiiteml 

glia of (he sensory ieiolu.il r v,.mml.il tin,t. 2, Ventral pyramidal liuct. 3, 

nerves 'Plies, 1 ganglion cells |).,is;,l columns. 4. Direct cvrelK-dlur tiuet. >> 

Inve I special 'form, having V,im.-l.ilei.il ground Imndles. a. Vmtro-lalei.il 

npparonlh hut n Ml.jrlr pnn- tract of Gower,. (Van Gehucht.n, 

ox*, Vthirh. s ‘>om «1 ft or 1 «m\- tolcitd) 
iim- the cell, divides m a T- 

shaped lmiiinei. one port am running into the central nervous system and 
Ihe other to the pcr.phcrv of the hodv. Kmhrvolog.eal and comparative 
nnaloniHat simltes have made „ «i p.ol.al.lo ilia, the penphe.nl sensorv 
liVv the process wliuh eondiMs lovvaid the icll. represent' the protoplasmic 




GENERAL INTRODUCTION. \ 

that which conducts away from the cell is tm mi-iilm 
fhh peripheral sensory nerves we lime, ilicn. the ■ !• mini. <>i 
‘.neurones. These start in the peripherv of the mm, hom M 
iuited end organs. The axis-eylm.lor^a-oeesw-. I>vn-, i-.ue 
^he spinal cord by the dorsal roots of tin- -pmal none mi 

cord each axis-cylinder process divides .. .m ii-o-n.l ,• • am 

g branch, which run in the dorsal fa-ei. n!i. i in- do-,-, ndo. m.i 
(ft a short distanee. and ends in the gray iiuiii 1 o! t lie 

It gives otr a number of get la tern Is. wha !i a! end m m, 

nistieT.i* The ascending branch may end in the era' "niln ! . ■ 1 ':. . n 

ing, Ot it may run in llie ,lor-al fasciculi as tar a t' rru t>j ■■ 1 

the nuclei there. In any case it docs not rnw the c, 1 . I • • 

sensory neurone is direct. 

The: cells about which 11 1< a\i—cylinder |,|-occ--c.. and ' 1 ■ ■ i '"’halei., 
the lower sensorv neurone mi,i arc ol van. .11: find •. I', , •• mmo 

sorv neurones of t lie -O', uni or,iei. In iboai i Ton, m .mr ,u , ! -' m • 

the cell ho,lie- of tIn* low.-- motor nenroii' .' ,: - 

They,also on,! aboil! cell- u ■ O■ a \m -c' i n.■ !■ I- n. 

•and run to tin- ,,-ilc o,|, ,,i lb. 111.mi. I" " 
found in the dblmmil pari ! . "‘a' nec m, o ! Ha ■, 

1eases run in t im , m|„,-iic \, m ■ :.|H am I a- end:, : i i ,H > • 1 11 

land ill 1 lie a; ioiiai!,' 1 l.iimm oo.j.mi- aiai 

■Aral is preplan-) 

't III the mo! a. I ::c nu ■ ■ ; d:■ ■ dm i : ■ 1 

ffiilis (fb dll i any); n mm a • i , umai i , I’. ■ • ' ,:i!j 11 1 ! 

Xart cells fit' 1 to • , H -1 i a. • .. 

Anward i!m bran, n ■ 1 ' '■ 1 

tire loimat ml 1 n.i! ■ ■ 1 1 o 1 'imait w ,, ■ , 1 " : 1 ll! 111 


,,lor m uroii, 


j If’ 1)1 .1 lit. I I 


:i II- . 1 ! i ! I ’* 1 


i!i|:i!;t!ii ii". 
wl\ii t h -'’ii' 


I ii»‘ «>n •' " l - ‘ 1 ' l '' 

cohs in tin* i• * -- ,il ' 

tii-.jinif ajfiiin in >, •' " : • !: 

rni.fl" up of n -or.- 1 

tin* ft it’tl it -cl f i~ ;il -o 
p;iih> rmirh tin- ; 

1" ill** roj’fcx ;iIon'J ! 
of -Hii-nrv oon<lin ! ion i 'n; 

! r .;' ; iunl < hum! :•*. 

Krom this short -iii’iv:; 
<o; ; t 1 tiiii <»ti of nthi'-ii! imp' 
',i’ ion-. t met- nppi'";ir!i i h>* 
iii'h-iini!.’, r Hn* :in.swni• * * 
IViironf.^ js. howt-V'T. -T 1 :!- 1 
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-.f";:": 1 , r z;,; . . .<*> -« 
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U-M.-Kl.l..'-- ti,n >’»• ’i ; r .,.,i in '« "»>« 

Mu-ual "" ", ,,f ,l„. In.-- '!>'-■ t1 "" 
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iS2 DISEASES OF THE NERVOUS SYSTEM** 

,u in i'i ic-. 1 ml Hie iin.iioiiiu-sil relations of this segment 
pc ( iilianlics in I In- distribution of tin 1 paralyses which 
llu'in limn Ilui'i- w 1 11 < 1 1 follow lesions of the upper segment, 
nid in <|ci«-imillin'.* tin' site of the Iomou in the lower segme^ 
iell In hIii^ of ibis segment are distributed in groups, from the 
peiluiK le- of ihe lirum ilimiigliout the whole extent of the spinal 
In nun.it ion opposite Hie second lumhar vertebra, and their axis-cyf 
t*—inn in the pei iphernl neives to every muscle in the body; in 
eompoiieiii purls me moie or less widely separated from each other, 
loi.il le-ion i.iiM^ pmalv'is of only a few muscles or groups of muscles, and 
noi ol n whole section of the body, as is the ease where lesions affect the upper 
segment The muscles which are paralyzed indicate whether the disease is in 
the penphoi.d none- m spinal cord: for, as we have seen above, the muscles 
me npie-eiiled dill’eiei1 11 \ 111 the peripheral nerves and in the spinal cord. 
Semoiv -uiiplimis, which may accompany Hie paralysis, arc often of great 
assist,mio hi making .i local diagnosis. Thus, m a paralysis with the char- 
.ii 1 11 Mo - of .i le-ion ol the lower motor segineid, if the paralyzed muscles are 
nil supplied hv one nerve, mid the mncsthetic area of the skin is supplied by 
lli.it none, ii n evident that the lesion miisl he m I he nervo itself. On the 
olliei li.ind il I lie miisi les para I wed are not supplied hv a single nerve, but 
me lopie'eniid i lose (ogelhei iii I lie spinal eoid, and the amesthetie ares 
mi ii^poiid- lo ili.il so,-) ioii of Ihe mid (see table), it is equally clear that the 

le-mii IIIII'I he III | lie lord itself o| ill ds Helve roots. ( 

I in: 11 \ 11 v i la sions ol' ini l,owiu Moron Suiviiat.— lesions of thii 
sem neii l i a Use i mu pm at iv el \ lew -mh plums of irnlalion. and our knowleilge Oi 
ihi'. point i' iieilhei evleiisive noi an male. The liliri ll.vry cold rad ions whicl 
aie -o i <Mnmoil in iiiih le- iilulei going degcnei at loll me piohahlv due to stimi: 

I :i l ion ol the iell hollies in Hum 'low degi'iiei at mil. as iii progress ■ v e muscula 
almpliv oi lo ii i italion of the avis i \ 1 1 inter proi 0"os m the peripheral ncrvei 
,|s in in mill- l.o'ioii' wlmli nllci i the motor fools as tliev leave Ihe eentn 
nerv on - - \ -I i ‘in m, iv i.iiis- spasiuod ic min rad loll' in the inuselc- supplied I: 

I hem (.mi. mi miiviil'ive p.novv -ni'. ol wlmli lai v ngi'imis stridulus is 
tvpe and I" wlmli the -p.i'in-ol lel.uiv also belong, aie lielievd to he due 
aluioi mal ,n tiv 11 v in the lovvei motor > cidl'Cs These aie Ihe " lowest level lits 
ol 11 ii”hliii-i' 'l.ok-on Ceitmii poisons, ii' 'irvihma and that of tetanus, a 
p.u t ii'iil.i 1 1 \ upon I ht'so u'lil it's. 

The pniHip.il di'i.t'i'- in vvliuli the lower motor segment mav he involv 
aie all (I i "'a'''- in v •■! v ui" i lie pci i pin u a I nei vis, iereln al and spinal mettingil 
in |m i O'. Ii.eiiioi 1 1 1 a, 'Srs and 1 ilium - ol the medulla and i oi d or their mem bran 
h -mils oi ihe ‘j i .in mallei o| ihe -i‘giinnt. anterior poliomvclitis, progie'si 
imisiid.u atiophv bu hi, 11 pm.ilv-is, ophthalmoplegia. 'V rmgoinyeha. etc. 

i'ij l.isioNsiu im I mi; Moioii Sia.vii n r -Pr-.lni< I in- /mmwv i m 
p.u.ilvsis. ,i' in tin towel in.iti>1 segment, and licie again the semndaiv degi 
eraffen vv Im h Inflow - ihe h 'ion oivi ' to the paialv 'is its distinctive eliaraet 
i'ln' In dll' i ,i'i Ihe p.u.ilvsis is anompamed hv a spa'tie 11 >i id 1 1 1 
shown in an cvaggeiai mn ol rnn-vle ie!le\ and all imiea~e in the tension 
llieimi'de II i' imt .n i uiatelv known how the dogeiioiai loll of the pv rum 
Mines vmi'i's 11 11' i*v11 1 " o| ihe mii'ilc idlcv The usual evplanation is. i 
mivlei iioinud v m uiU'lam C' the upper moior centres are coU'tantlv evert 
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\ umioritv of lesions of the motor cortex *™ 

r ^;;:^motor segment is involved in nearly all 
brain and spinal cord ^ 

rliages; transverse lesmns of 11 e i nvo l v J both 

atrophy, bulbar paralysis, . ^ ^ paralysis in the different ' r _.. . ... „ 
Sv’TdirrSeHshcs of each Such a combination enab^'lt 

-its: ?r b 06114168 - * 

localizing symptoms, which sUndd‘ • the lesion may be eithe 

« ) !««*•■* «“ h y eause'abnormal subjective MB* 

irritative or dos.rue e ^ o£ cold 0 r constriction,. ^ 

impressions- -pa.a'stl * .,.” character of the sensory symptoms give 

pain of every grade of mk-nM}•■“'«’ c irrilding process. latUWLpi 

-•V .dih-urdieation as to (im ^ n * Lory but 

ri:ssi az —? A»“»*>“ «■—— 

SySt The exact distribution of symptoms gives us more ^curatedato^for 

t", ™ * r. KL.»«'»««* lh . 

alleeted. «c must flunk a destruction of the sensory paths fro 

>— » f "»“ d — co 
d ., rfl part -< 

opposite side of the l.odv ; here again the extent ot U d ■ ja 
charneler helps us to determine the pos.tion oi the lesion. 1 _ , 

volvmg the face a- well as the rest of^ fie bo.J>j ""^JJ^homMldlo line 

Sr.'S 1 ™filter *«- . r j-; 

a . e relation and are at tunes involved in a veiy snial - • 

A»;“: ...*.. ».i«»”::rt z 

s ,vn lesion can involve them all. and in lesions ot this part wo u 
' T ,t to have the sensorv disturbances confined to one or another tt, 
L, Unilateral lesions of the pons, medulla, and ' 

sensorv di'luriianees on the same side of the body. » p 

opposite side. These are due to the inyolveme of 1 o sen. orv.,! ^ 
iUpv 4,111(ir the central nonons sv^tem at or a httl , . 

lesion and before the axones of the sensory neurones of t le seeom °'y ^ 
crossed the middle line. The area of disturbed sensation on the » 
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_.. very slight llu* sensory ili'tniham. 
Ve lesion, Sensation mav he dunlin- 


ribution of one or more 'Pinal segment'- .m.| ulten imlii.il 
iilion and extent of the dise.i-eil pmco's \- i mi,- dc-itu 
fee central nervous system «lo not m\ol\e all m. Milli¬ 
on, and the loss of sensation i- not einn|>lete li i <> 1 1• 

- .lie w Iu< 1 1 11 nl I lie 
I in all of it 11 , ilit a 
eta more eormnon, eerlatn i|tialilies max he aile.iid v li .■tin 
These mums of dissociation of -cii'alion 01 -o t it - 
fciaOrjf paralysis, hate heen mm It 'Imlie.l ol I ile Tim the in 
total perot tiro mat he lost while that of Imiili timam- 111 >1111.1 1 
case in disease- of the '|iinnl mill, 01 time inn In -11111 • I \ a i 
Muscular SOIlse anil of the 'ten'oemi'l le seii'C (the i on11 
trliich enables one to rcmcm/e an ohjut pi.mil in tin 
jnentlv from lesions ol llicinitex. Oiea-ionalU pain 
OSS of tactile and llienim -cii'.ilinit' \lmo -1 mu n 
ten described. It I- the di'tnhiilioii mine than the i 
efeet that i- of impoi tan. e ami olten tin- di 1 1 ilml imi •. 
adicatum of (lie pO'll loti ill the lesion. The mliililll.lt loll III I 


, 11 

I 1 ' 1 

ill. 
I I 


• h,p 


11 


I \ III 

II III.I I 

in ,i I ion p' I I ii i 
ii li. ' i on Ion it .on h 
■ ii.i. 11 i i .I I in ' n o 
I'll 1 lllli i I 1.1 
'll "IV ill li 


* with di Herein foini'of p.uah-I- Cites the Ino-I 11 i lain ill.I ii"f. 
studenf is refened In I lie 'ii lion- nil the nnlix •.! ii.il pail "1 1 In 
tern for a more detailed mn-nleiation of the iihj.il. 


I 


B. SVSTKNT DM-:\SKS. 

I. INTRODUCTION. 

There are ceilnin di-ea-. "I the m • i \ mi - '• m wlmli an • ■ >i i li m < 1 
not alisol III' 'IV. -I ol ill Cieal pa 11 I o deliil ll' 1’ n I 1 1 "iiiliiti.il ion " t in 'ii'.in 
which 'Ilh'iTve like I u m 1 loll I In -I 1 1 1 a* t - i n* i .i ! h 1 1 - // l> in - , a In I a • 1 1 ' . 
which i' i oil lined I" "in* i d t In in n /mi i/' * a - I I mon 1 1la li "i" I. 

is involv'd, ll" pi "i e • I (all'll a . I III III" I . III d I-• .1 < .III I v.liil ll 

ease' should lie < l.i --t 1 1 111 ■ I tin < n.i'in*- In- _■ . I'll n-e l" tinnh d. ' n 

hut to veil I it tin i l " an lit \\ ' an not -pm 1 p" ilinli."in I ‘'"I ' 

as vet not -lltln led i' a' I ll I al '* ' 'tin i m n '.in! I ‘ 1 tin* * * ail 1 1 in 11 "I i ’ * 

lenis them-elv'. m in tin- naliin .uni . *11111 **i 1 In* ninihid pun. m 

several dl-ea-c- in lit" 1 i,i —: I n .11 n >11 wlmli 1 1.1 - I n - r 1 .id ki| ; . ! * * I in if '••I*' 

the endeavor ha- 1 11«* 11 1" ni.i'se tin at 1 anc'iin lit a -11111»I * a p" 111 * 
while it is ha-ed upon what 1 h'lnv'd to In* tin In-1 l"iun l "! , * "1 

'\-tonis and then di-ea-e-. tin n* I1.1-In ' 11 110 am nipt l" 1.1'1 i!n .!i *' < ; 

to its logical com In-ion imi hav* tin- limit- "i 1 1 n 1! • "\ !* l,| i nlvt 
re-peeted. 

lit general it mav In- -aid that 1 1 n- in ivm- -\,-t> 10 1 .omp*. • *1 of t ,* o "i 
sV-teni' of neurone-, tin- alien lit "■ -i-li-nn - -1 *' 1 11 -uni Hi" '‘lien 111 01 In'* 

sV'tem. and the iomn*i Hon- I" i' * 0 lln-ni ( • <■•■m 1 al I"'""hi.11 1 

T.oeomotor atavia i- a d • 1 * "'d.ind al H-"i'' 1 toil*' ill'nnl \ !' 

and progre"i\e riin-i id.ii 11 1 1 '■ 1 •* "in-ol 1 1 ■ > lb n-M -’ n -n le-pi'- '-nt 

tv plea I -v-tem ..- we In* pn!"l-taml t i" in. tin* ha .* I.ei-n taken 

the ha-is i\f the (la—iln at ion >via! tlnurn - ban In-i-n advamed to e\pl 



886 


DISEASES OF THE NERVOUS SYST^fg 



why a disease si urn Id lie limited to a definite system of neu 
l.iised upon the idea that m certain individuals one or thgfj 
lenis has an innate tendency to undergo degeneration; an<w 
neurones with a similar function have a similar chemical con 
ditrers from that of neurones with a different function), and $5 
explain \\h\ a .poison circulating in the hlood should show a select 
a single fumtional system of neurones. - 

In the allerent tract locomotor ataxia stands alone as a systeiifS,;..,^ 
and we now helioxe that herpes v.osler is an inflammation of the dareaf"* 
ganglia and -lands m the -aim* relation to tala's that acute anterior polio 
nnelili- doe- to (lironie progiessive muscular atrophy. In the efferent trae 
piogres-ue (central) mii-i nlar atrophy is the chief representative, aa in i 
the whole motor path is mine or less inxolxcd. Theoretically, primary latera 
scleiosis i- a di-ease con lined lo the upper segment of the efferent tract, whil 
t-hronii anlciior polionnelilis involves the lower segment of the tract. 

In eoimei I urn with locomolor ataxia, general paralysis is considered 01 
acuuml oi their freipient a-soeialion and of the possibility of their bein, 
dilVeient expie— ions ol one and the -anie morbid jirocess; and with progressiv 
((cnir.il) mii'ciilar almphy, the oilier forms of muscular atrophy are conutf 
end a- a matter of (oinememe. In other instances, too, diseases are arrange 
in po-it ions to whuh I hex might not he entitled, had a rigid classification c 
sx-leiii di-ea-es been maintained. 


H. DISEASES OF THE AFFERENT OR SENSORY 

SYSTEM. 

' |*l 

Loeowomi; .Vnxa. 

(7 Dm.nili*, I'l^leiiur Spinal Sclerosis.) 

Definition. \n affection (har.ieiei i/ed climeallx hv sensory disturbanei 
iiuooidinalion. tinplm i hiingv-. and inxolxemenl id' the soicial senses, pi 
tienlarU the exe- \natomuallx llieie are found degenerations of then 
ti In es ol the dot -a 1 (olimiii- ol the mid. of the doi-al rfHits. and at times 
tlie spinal ganglia and peiipher.il maxes. Degenerations ha\(' been dcseril: 
in the In.mi. partn ulail\ lliernilex leiehri. in the ganglion cells of the coi 
and III the endogenous tilin'- ef tile dm-al columns. 

Etiology. It i- a wide—piead di-ea-e, more freipient in cities than in i 
eiiuntrx. The lelalixe propm l mu max he judged from the fact that of lli." 
ease- m the neiiiolegii al di'pen-arx ol the .lohn- Hopkins llos]ntal. there \X' 
•.’ol eases of luiomiitiir ataxia Male- are attacked more frequently tl 
females, (lie pinpmtmu heme neailx In to t. The disease, although mien 
mon in the negio. I- -(’ell in them mure frequently than some author- st: 
It I- a disease of .idn 1 1 hie. the gieai ma|uiitx of ease- occurring between 
thirtieth and liltieih xeai- Oua'ionallx ease- are seen in young men,, i 
it may occur in ihddicn with heicdilaix sxphili-. Of special cail-cs -xph 
1 - the iiio-t iinport.iiit Axmrdmg to llie tigure- of Krh, l''imrnier, (>ow> 
Starr, and olhct-. in from oil in mi per lent of all ca-O' there is a lii-t 
of this disea-e In the .luhiis llopkin- llo-pital the percentage, as found 
Thomas, was (iti.l. 1'irb's uxent liguie- are most striking—of 300 ca-n- 
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^h w .111 I' I 
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I III 1 Ill’ll ' 

"i .11.m.i I 

i'ii in [i 1 1111 , 

I .I” i.’’.. 

'i .!■ ntil.i mu 

.. > 1 . . , 

.1 I..! 

. I .1 ll 


pjpraolice, S!> per cent had lu.l s\|>|idi' M.. 

^longer I roHift u|kui ll (h< mme linnlv I i., 
^Without syphilis." 

tiguo. overexert toil. injniv. . \|«.,-nit■> <.-I. 
Wfcfte* are all assigned as 1'iuiM'- Tin'll .1,,' hi, i in, 
closely followed seveie <>\;><>-u i, l.i,n, 
ftWa lumbermen. who live a ini li.m 1 hi, 

gteif'^nonths, are fr<*<]in>ni 1 _\ the -ulij.o is nt I.. 

T Dotted in a few Meoliolie cm ess dm’ uni 

_ ase. Among patients 111 llie hell.a , lasses ..i V., 

r fai which there had been .i pin.- In-ion ol |ii.. 1 .11 

•are now a pood many t.ne, on i■ ■ >i<t .n ii...-1. ■, 

fhusband and wife, and a few when ihe ilnMien ,n. 

[, * Morbid Anatomy and Patholopy. Unli .i mlln I 
jjjtf the nervous system, mil eoinijilion ol /,/•'.,• ,• - 
langes. l'osieuor spinal -<leio-is, ,i 11 li<m ■ I, tIn u,, 

I now no Jonper, a- in I,'.mil., i < - lime, .m ( .|., 

[ition, for we know thill ihe dm -.it lolninu ,e 
Systems, and mum nlt<*ni|>i- I, m In .-n iii.nl. i.. 

affected in talies. and when' ill, pnni.in ||. 

arc of .tyro kind-, those with (Inn nil Imd'. .. 
ganglia, the so-, ailed rvo^. mm-, oi iool 1 1 1 • i. 

eelllLwithin (he i"id. tin ... him 

^well-determined n .'ion- ol 11dm al ohm n 
talies has shown ihai it m ii" . ..... 

• l I lie l Old 'I, : . ■! 

,.. Ill III 1 , 1 , 1 . ' 1 

C 0 rfl 7 make llp |.1--.|I|, i’s li.n l .III,I ,m r.|. ' . . • 

the dorsal lonina and 11 1<■ |,m 11i v ..I lh.; ■ ■ :. 

of the doi's.d I oimmi- Tin', m inn; -.",11 . , ■ ' ll ll' 
not seem h> I.ealVeii d. ,n ,,ie 1 1 _■ Ii.t 1 , ,, i. ... 


,■ i 


ill ll I 

i Ii.iT I.iIh 

l' • I .11 
■ 'I I ! l ll 
ili 


. ii< 


*TUe.fibres of 11)*• i|ih'-.iI mm»i 
an intcrn.il; tin* Inimm i 
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. inii|i - 

• i lime 

i .i.il. n 
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1 n. 
11 
I i 
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• 1 I. 
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'I' 'nil 


e I 'a. 

I'll, 


, I , I 
■ 11 . • 1 , 
O'. . 1 I I 

I 1 I I 


l M <I a'l.l l*n . i 


Howe). 

The lai o*'( Id." ■ hi, i th.! ii I (" in,' ii. ■■ i "a. , 1 n . ' 1 i' ■ 

cornua, in w I ml i- I imw n ,i- lh.. . m i , ..I" r ii', i i *.. a ■ 

of the spinal mid ,i!n."-t • 1 11■ • %' on! olh. i .e'. ■ , ' >n ... • , * ■ 

others run in ... • 1 to in* i ■ • ■ l * i ■ i > • i ■ < o n • n . ■ *' . do 

columns. A~ the Ion - ol < i ■ o i. if m • • i '• ■ 1 *,. . , i ■ ■ . ■ 

dorsal cornua ami I lie in i. < h'm w i. ■> h h , > . n*■ " d • ■ . 1 .. 

from each root are .. i:o . n'i n ■ • e.'i ,m ■•' ' . • •" 

line, and so in ... .. tin hi-'n i ...•■, 

"f long fibres derm d I i me t i ■ • '* , " ll| ei i. ' 

That it is the ( out e dm -.. i i" : " ■ v. h • 1 . ■ , . ■ ■ •! i * ", 

peneiallv admitted. Iml l 1 :' '* - i * ' d vi." ... 1 .. 

actor and locution of the 1 n.*..■ ■ 

Certain olj.-ervms Ik'Ii* ,' 'i■ ■' ‘' * "."ii.al ...■ ><• id$ .•• h • * n 

primarily oil i vlr.i-neivmi- l, • .".I iv, ii . e • i. »■ ■’ I " 

ondarv dci'oner.itioii Vu*"' > ath n n 

'“rse. interstitial in- 11 ’ Hi- ol ,ll' ( 1 ' "1 i""' ■■ ..in' ■■■ s>. • '■< 11 t 

ganglia anj aie suit -in imiml": ... (in ‘luia : ■. i.t in.' • Hail il i ll 
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neuritis which is the primary lesion in tabes. QJl- 

laid great stress on the presence of an inflammation o£i| 
the dorsal aspect of the cord, which involves the root I 
through. They point out that it is just here that the dor 
vulnerable, for at, this point—that is, while surrounded byjffih| 
almost, completely devoid of their myelin sheaths. Chang es y 
vessels of the cord, of the pia, and of the nerve roots have beta 
in tubes, and very lately Mane and Ciuillain have advanced tiwTSffliS 
that the changes in the cord are due to an affection (syphilis) of the posterior 
lymphatic s\Mem which is confined to the dorsal columns of the cord, the pit 
mater over them, and the dorsal roots. For them the changes in the nervom 
s\>lom are mil\ apparently radicular or systemic. Other observers regard th' 
pi iman change as an interstitial myelitis of the dorsal columns accompaniet 
In second,ir\ changes. 

In the belief of most authors, tahos is a systemic disease, at least i 
starts as such; hut here again there is much dispute as to just which part o 
the sen-on neurones is lirst atfeeted. The peripheral nerves, the dorsal gall 
glia, the dorsal nails, and the intermedullary portions of the neurones hav 
all heen pointed out as starting places .>f the disease. 

Flechsig, Trepniski, and others hold that, the disease is so truly systomi 
that thi> degeneration m the dorsal columns follows closely the embryologies 
systems as determined by the time of their myelimzation. Orr and fiowc, i 
easts, of general paresis, bine descrihetl in detail what appear to lie the carliei 
tabetic changes in the dorsal columns, corresponding closely to the ilescriptio 
given 1 )v Mott in certain of his eases of tabo-pavalvsis. 

With Mtirclii stain, degeneration of the root (ihres in the root entry zoi 
was a constant finding. This change was radicular in the sense, that it varit 
m intensitv with the different root- and was most marked in the sacral nr 
lumbar legions. The degeneration w.i- not found in the dorsal roots, but beg; 
within the curd ju-t bevond when* the loot fibres had lost their neuroleinn 
and their mvetin sheaths, and the authors believe that it is hen* that the fiI>r 
are exposed to the action of poisons. Tliev found no meningitis (n aciount, f 
it. Degencintcd tiliic- could lie traced into the dorsal grin matter and aunt, 
the ganglion veil- ot the .olumn- of Clarke. The long eolumus which ascot 
the cord aUo degcncialed. 

In a siudv of more advanced ca-i-. Molt found, in addition to the lesion < 


scribed above, degenciation of the doi-al fool- and some alteration of the co 
m the spinal ganglia. The lilire- ili-lal to the ganglia were practically norm 
although at time- the -cn-orv lilue-. at the |)cripherv of a limb, showed < 
generation. Within the cord, the exogenous lilue- were diseased a- alien 
described, hut he also found degeneration in the endogenous svstem of (iIn 
This was in advanced cU'C' with maiked ataxia, lie llmiks the process sp. 
both a svstemie and a segmental election, and in this he is m agreement wit I 
number of other observers In some eases the cells of Clarke's columns w 
found diseased with seeondarx changes in the cerebellar tracts. 

Mott found optic atrophv quite frequently, and believes that bud he exa 
med the optic nerves of all the eases changes would have been found in 
per cent. The other cranial nerves, especially the tiftli with its gang!) 
have been found degenerated. 
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menl, since it is mt\ rare to meet with individuals, 
ankle jerks are noun.illy absent. The combination of loss.ojl.pt __ 
with one or more of the symptoms mentioned above, especially tyth ’ 1 
nine pains ami ptosis or Argyll Robertson pupil, is practieally'$ 

These relieves gradually decrease, and one may be lost before tfcfi «j 
disappear tii.-l in one leg. 1 . 1 ,.. v , 

These are the most common symptoms of the initial stage of fawe flit 
may persist lor wars wiihoul the development of iiieoiirilmation. Thu j»4tien 
may look well anil feel well, and be troubled only by occasional attacks o 
lightning pains or of one of the other subjective symptoms. Moebiua goc 
so far as to slate that the tv picul Argyll Robertson pupil means either tube 
or geneiat paralysis, and that paralysis of the external muscles of the cy 
developing m adults is of almost equal importance, especially if it develop 
painlesdv. 

The tune between the syphilitic infection and the occurrence- of the firs 
symptoms of locomotor ataxia varies within wide limits. About one-half th 
case- occur between the sixth and lifloenth year, but many begin even late 
than this. 

The disease mav never progress beyond Ibis stage, and when optic atroph 
develops early and leads to blindness, ataxia rarely, if ever, supervenes, but th 
mental svmptoms of patc-is not mfreqiienllv follow, a sequence which must 
be kept ill mind. There is a sort ol antagonism between the ocular symptom 
and the progress of the ataxia. Ch.iuot laid considerable stress upon this, an 
both Itejemie and Spider have 'line emphasized the point. 

Vrv.xu: Srvoi — 1 lulnr Si/n, iihnii*. -The ataxia is believed to lie due t 
a distiiibanee or loss of the alfeient impulses from the muscles, joints, an. 
deep I issues, and a dist in ha nee of l he must Ic sense itself can usually ho demon 
strated It develops gradmdlv. due of the lirst imlie.itions to the patient i 
inahdilv to get about readily in the dark or to maintain his equilibrium who 
washing his late with the eve- shut W lien the patient stands with the fei 
togelhei and the eves do-ed. he -ways and has <1 1 Hit'll 11 v ill maintaining hi 
position ( Romlieig's svmptom). and lie mav lie quite unable to stand on on 
leg. lie does not -lait oil' piompllv at the word of command. On turnin 
quicklv he is apt lo fall, lie de-cend- si.ui- with moie dilhctillv than h 
ascends them (Ir ulnallv the eliar.ieteri'tie ataxie gad develops. Thu patient 
as a rule, walk- with a ~iul.. the eve- are diretted io I he giound, the bod 
is tlirovvn foivvard. and the legs me wide ajiait. In walking, tho leg is throw 
out violenllv, the foot is itu-etl too high ami i- brought down in a stampm 
tiianuer witli the heel lii-l. or the whole -ole comes ill contact with the groum 
t'llimatelv the patient mav he unable lo walk without the assistance of le 
canes Tin- gait i- veiy i li.uacten-l ie. and unlike tliat seen in any other di- 
ea~e The im ooidiii.M ion i- mu oulv m walking. Imt in the pei foimance o 
other movements If the patient i- asked, when til the leeiimlient posjuie. I 
touch one knee with the other fool, the 111 cgr.hint \ of i In* movement is vei 
evident. Imooidmation of the arm- i- le— lemmon, Imt ii-uallv develops i 
some giade. It mav in i.ne in-tatio'- exi-l liefore the im oordination of t!i 
legs. 1| mav lie te-ted h\ asking the pain lit to i lo-e In- eve- amt to touch t• i 
tip of the nose or the tip of the ear with the linger, or with the aim- thru- 
out to tiring the tip- of the linger- together The ..idmatiop may eail 
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described. They lia\c not been common in my experience. II 'mtjMigtiiil 
aLo are rare. There may bedtime spasm with d yspna a aru ^yrny In^iiiafipt ki 
In one instance at least tlie patient has died in the attack. TKera’ara;'#!# 
nasal crises, associated with sneezing fits. , ' 

The sphincters are frequently imolved. Early in the disease there, may 
be a retaillation or hesitancy in making water. Later there is retehtion, and 
cystitis may occur. Unless great care is taken the inflammation may extend 
to the kidneys. Constipation is extremely common.’ Late in the disease the 
sphincter am is weakened. The sexual power is usually lost in the ataxic stage, 

Tropliir Clianycti .—rtSkin rashes may develop in the course of the light¬ 
ning pains, such as herpes, (edema, or local sweating. Alteration in the nails 
nan oemr. A perforating ulcer may develop on the foot, usually beneath 
the gic.d toe. A perforating buccal ulcer has also been described. Onychie 
mm pio\e very troublesome. 

Aillnnimlhu'x (Chariot’s Joints).—Anatomically there are: ( 1 ) enlarge 
mcnl ol the capsule mill thickening of the synovial membranes and increnm 
in the Hinds; ( 'i ) slight, enlargement of the ends of the bones, with sliglu 
exostoses; (ii) a dull velvety appeal mice of the cartilages, with atrophy ir 
plaics (Y. 1C. Henderson). The knees are most frequently involved. The 
spine I'-alfeitcd m rare instaiues. liecurring trauma is an important elemen 
in the lausation, but trophic disturbances have a strong influence in the eti 
ologv \ sinking feature is the absence of pain. Suppuration may occur 
also spontaneous I r,let arcs. Among other tiopluc disturbances may be men 
tinned atrophy of the muscles, which is usually a late manifestation, but nun 
be Ini aimed and associated with neuiitis, In any very large collection of case 
"iii.niv instances of atrophv are found, due either to involvement of the venlra 
hoi us or to peripheral neuritis. 

Cnilmil Ni/myi/oins.-—Hemiplegia may develop at any stage of the discusi 
imue eoiiimonlv when it is well advanced. II may he due to lucmorrluigi 
solicning m consequence of di'ou-o of the vessels or to progressive cortica 
i haiiges. llcmiana'sthesi,i is sometimes present. Very rarely the hemiplegi 
is due to coarse syphilitic disease. 

Dementia painty lien fieqiienllv exists with tabes; indeed we have com 
to regaid these two diseases as simply dilTerent localizations of the same mm 
hid process. In other instances melancholia, dementia, or paranoia occur. 

I* vti via ric Srvci.—\fter persisting for an indolinite number of yeat 
the patient gradiiallv loses the power of walking and becomes bedridden ■ 
p.ii.ilv/ed In this londilion he is very likely to he carried otr by some mn 1 
i-iii lent alfectum. 'lull as pvelo-nephrilis, pneumonia, or tuberculosis. 

Tin■ ('nurse nf I hr l)isrti*e .—A patient may remain m the pre-ataxie .-ta 
foi an indefinite period; and the loss of knee-jerk and the gray atrophv ■ 
the optic nones mav he the sole indication of the true nature of the di'ca- 
In such cases incoordination i a rely develops. In a majority of ea-es ti 
progress is slow, and after six or eight years, sometimes less. the ataxia 
well developed The symptoms mav varv a good deal: Ihils the paiii'. vvlin 
mav have been exiessive at lir~t. often lessen. The di'ei~e may remain statue 
arv for veais, then exiuerhatunis meur and it make' rapid progre". On. 
sionallv the process seems to he arrested There are instances of vvliat m. 
be called acute ataxia, m which, within a ye.n oi even less, the ntioordiiiatu 
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and till* paralxlic -ta:;e max <\<■ l• ■ |» xxitlnn .1 !i » nmnilm I 
Disease itself Tarely can-e> death. and :ilu-i licmnmu: In . 1 11.1.i< 11 1 li« pain 
fe rny Hfa li )?ilHeen ut txvcntx tear-. 

r■ Diagnosis.— In t In■ miii.il >1 ape (lie 1 iirlit 111 iii; p.mi- air aln," 1 1 1 ■ mum 

Wad wbeieootnbined xx ith an\ of the oilier-m’li- .[tuif -<» lh. 1 • 1 <'" 

Wjprogrc^sivii alrupln • >t tIII* <>|>ln- III'IU'- mill I" - "I Kim- |cil» 1 |I .1 ill! 
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fifosis.or tin - * Arc'll li'nlu ii '.hi |ni|ul m.n in- 1 In- in 1 11111a. 1 m 1 in.I in 1' rM 

gnlli tin 1 In" miK hi ilir liiHvji'ik I hi tin' l.iui i' ■ - il’"i' 

dot's oc. .i-mnallx ik-iiii 111 I h -.i I« 1 1 \ 1 in 1 1 \'. 1 u 1 1 - \ In ini' "l |'i‘ > * 1 1 •' ■ .i 1 !'. 

lends addl'd M I-Iiilll III I In' -i"ipl"in-. and il' |'ii 'll. al.iiu. . 

till 1 lltlli'i't 11111>• >1 l.lini' ill di'l. 1111111111 r ll'.' diauii" Il I 1 ' 1 I 1 " ""''U 
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of liKiinmliir ataxia ( \ Imli nun'-i- max I" a lu'l|' m ' . 1 

Qonciai 1 ’aie-,-). and \\ i~ « im.iiin *- 1 i*a* 1 1*mi max lie p" 1 1 

Till* dlsi'.l-i - must Ida U 1 1> III' I .i|ll"llild. ll XX .th lm III' n.'.i ill •' i 1 
Pr.UM'lll.ltxi \lMilll- • I lm -ll I'l'.l”*' •) 1.1 "I ■' ' III* al " ■" did" 
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paralx -i- id tlm li cl. and ii" li r I- lil i"l hi a 1. md. 1 1 h.a 1 1 ■ 1 ■ • ‘ 
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COl) tilt til'll. I II I lie 1.11 e ' a • ' n XX li H ll 11 u' I.. ' 1 . 11 ' >' ■' ! " 11 ' 

directed and I ll xx lih 1 1 I In .' i 111;'• ataxia lie > ■ ' ■ ■ "I 1 •" 11 1! 11111 ; I 1 1 
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llie diattnii-a i'' ai I ii ‘I ]'' '' a i il n |'.i I a I \ i ! ■ • 1 1 ■ ’ • "I ' 1 • ' 11 '' i' 
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(C) (ihNMui, r.vni.Kis.—liven though these two diseases ajg bq. B&if 
nilieil ami ol'ten associated, it is of very great practical importance to detajj- 
niine, when possible, whether the type is to be spinal or cerebral” Jo?, fiTthe 
great majority of eases, when this is established, it does not change. The 
dilhculty arises in the premonitory stage, when ocular changes and. abnor¬ 
malities of sensation and the deep relieves may lie the only symptoms. At 
this stage anv’alleration in the mental characteristics is of the utmost sig- 
Milica nee. (See (leneial l’,ire~is.) Los* of the deep relieves and liglitninj 
pains .-.peat for tain's; active iclleves. with ocular changes, especially optii 
atrophy. arc suggestive of paresis, 

( T ) Visn it.vn ciusi s and xi.i'iuuui; svmi'Toms may lend to error, and in 
middle-aged men with severe, reclining attacks of gastralgia it is always 
well to heai in mind the possibility of tabes, and to make a careful evamina- 
tion of (he eves and of the knee-jerk. 

Prognosis. —Complete recovery can not he expected, but. arrest of the 
piocess is not iiiuommoii and a marked amelioration of the symptoms is 
ficquciit. Optu-nerve atrophy, one of the most serious events in the disease, 
has this hopelul aspect -that iinooidination rarely follows and the progress 
of the spinal symptoms mav he artesied. On the other hand, mental symptoms 
are more likely to follow. The optic atiopln itself is occasionally checked. 
On the whole, the pingim-ts in tabes i- had. The expcilencc of such men as 
Weir Mitchell. Charcot, and (towers is distinctly opposed to the belief that 
locomotor atavia is ever completely uircd .Vo such ease has come under 
my personal oh-ei vat ion. 

Treatment. —To aircst the progress and to relieve, if possible, the symp¬ 
toms me the objects which the practitioner should have in view. A quiet, well- 
regulated method of life is essential. It is not well, as a Mile, for a patient to 
give up his oreupat ion so long as lie is able to keep about and perform ordinary 
work, pioudcd there is no evident mental < liange. 1 know tabetics who have 
for years conducted large businesses, and there have been several notable in¬ 
stances ill our profession n| men who have iisen to distinction in spile, of the 
existence ol this disease. Kxeesses of all soil', more particularly m bacclui 
el mine, should he imefully avoided. A mini in the pie-atavm stage should 
not many. 

Care should he taken in the diet, parln ulatlv if gastric crises have oc¬ 
curred. To secure anest of ihc disease main lemedies have been employed. 
Although syphilis plavs h an impoiiant rule in the etiology, it is univer¬ 
sally acknowledged ih.it ncilhei meuuiy nor the iodide o| pot a'sium have any¬ 
thing like the '.line mtlueuie over the tabetic lesions that they have over tin 
ordinuiy syphilitic pioiessc-.. However, when the svplnlis is comparatively 
recent, when symptoms develop vv n Inn two years of the primary infection 
the disease mav he ai tested !>v menuiv and iodide of potassium The Crein I 
authors have leeentlv spoken min h mine hopefully of the henelit of aim- 
svplnlitie treatment in eailv eii'C' of tabes, and it is well to give the patient 
the henelit of at least one llioioiigh course ol moreimal inunctions and mdidi 
of potassium. Of remedies vvlmli mav lie tried and me believed hv sum 
writers to retard the progress, the following me mnmmended. Arsenic n 
full doses, nitrate of silver in quarter-gum do'C'. Calabar beau, ergot, am 
the preparations of gold. 
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DISEASES OF THE NEliVOUS SYSTEM.* 

svmploms Hint suggest tabes. For practical purposes we are forced to Keep 
Hie distinction clearly in mind, and for this reason it seems best, at least for 
the present, to consider them separately. 

There is, however, a group of cases m which the symptoms of the two difr 
oases are associated in every combination. The name “ tabo-paralysis ” has 
been given to these cases. 

(a) General Paralysis. 

Definition. —A chronic, progressive, disease of the brain and its meninges, 
associated with psychical and motor disturbances, finally leading to dementia 
and paialvsis. 

Etiology. - As in tabes, the most important individual factor is syphilis, 
which is antecedent in both conditions nt from TO to 00 per cent of all cases. 
Males aie alTccted much more frequently than females. Tt occurs chiefly 
between the ages of thirty and fifty-tiic, although it may begin in childhood 
as the result of congenital syphilis. An overwhelming majority of the ea«w 
aiem married people, and not infrequently both husband and wife are iillectcd 
or one has paresis and the other tabes. Statistics show that it. is more commoi 
in the lower classes of society, bill in America ill general medical practice tin 
disease' is eeitamlv iimie common in I be well-to-do classes. Heredity is i 
more important factor here than in tabes, although its influence is not great 
An important piedisposing cause is “a life absorbed in ambitious project 
wiib ail its stlongest menial efl'orts. its long-sustained anxieties, deferrei 
hopes, and straining expectation " ( Mickle). The habits of life so froqiioiitl 
seen in mine business men ill oill - large cilics. and well expressed by th 
phi,ise " binning the candle at. both ends," strongly predispose to (he dlseasi 
Morbid Anatomy.—The dura is often thickened, and its inner surfai 
max show the various loinis of In pert i opine pachymeningitis. The pin 
cloudy, thickened, and adherent to the ooitov. 'flic eerebro-'piual fluid 
increased in the meningeal span's, espeeiallv ill the meshes of the pin, and 
tunes to such an extent as to le-emhle cysts. The brain is small, and weig' 
less than noimal. The eoiivoluiions are atrophied, especially ut the union 
and middle lobes. In acute eases the loam may be swollen. In penoniie. m 
o'dematous The In,mi (ortex is iisiiallv led. and. exiepl in advanced cti'i 
il mav not he aliopbied, the nliophv of I ho bemi'pheies being at the expel 
nf the white matter. The lateral ventiieles aie dilated to iompeiisate for t 
atropln of the hum. and the ependyma mav he granular. The fourth vi 
tnole is more constantly dilated, with granulations of its floor covering ! 
calamus soriptoriii', a condition seldom seen in am other alfeitioii. 

//cdo/m/iid//// there i- atrophy of the nerve lihivs. especially the tangen 
and siipra-radul, degeneration of the lteive iell~ of the cortex, and a gi 
overgrowth of the neuroglia, with the presume of numerous giant -pidei ci 
In the dilated adventitial spaces of the blood-vessels there is a gloat act in 
latum of cells- -plasma cells with a few lymplioevtos and an occasional n 
cell. In the tissue itself are found Hie curious rod-'hnped structuns. wl 
are derived from the vessel walls. Compound ginnulai impa-ilos ate : 
found near necrotic areas. There i' often a veiv great iimen-e in the -i 
blood-vessels, and various kinds of alterations of the vessel wall' have 1 
described. The improved method' of staining the iieuro-libiil' (Caj.il 
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delirium, as it is called, is, however, not characteristic, as was : 
posed;' of paralytic dementia. Besides, it does not always occur, but 
stead there may lie marked melancholia or hypochondriasis, or, in. < 
stances, alternate attacks of delirium and depression. 

The facies has a peculiar stolidity, and in speaking there is ffiarijedlja 
lousncss of the 1 ips and facial muscles. The tongue is also tremulous, and 
he protruded with difficulty. The speech is slow, interrupfSC and blao#A 
Writing becomes difficult on account of unsteadiness of the hand. letters 
syllables, and words may be omitted. The subject matter of the patienf 
letters gives valuable indications of the mental condition. In many instanceo 
the pupils arc unequal, irregular, sluggish, sometimes large. Important 
symptoms in this stage are apoplectiform seizures and paralysis. There may 
be slight syncopal attacks in which the patient turns pale and may fall. Some 
of these are )irlil mal. In the true apoplectiform seizure the patient falls sud¬ 
denly. becomes unconscious, the limbs are relaxed, the face is flushed, the 
breathing stertorous, the temperature increased, and death may occur. Epi¬ 
leptic seizures are more common than the apoplectiform. There may lie 
a definite aura. The attack usually begins on one side and may not spread. 
There nisiV be twitching* either in the facial or brachial muscles. Typical 
Jacksonian epilepsy may occur. In a case which died recently under my 
care, these seizures were among the early symptoms and the disease was 
regarded as cerebral syphilis. Iteeiirring attacks of aphasia are not un¬ 
common. and paralysis, either monoplegic or hemiplegic, may follow these 
epileptic seizures, or may come on with great suddenness and be transient. 
In this stage the gait, becomes impaired, the patient trips readily, has diffi-.. 
cultv in going up or down stairs, and the walk may be spastic or occa¬ 
sionally tabetic. This paresis may be progressive. The deep reflexes are 
iisiiallv increased, hut may be lost. Bladder or rectal symptoms gradually 
develop. The patient becomes helpless, hi*dridden, and completely demented, 
and unless care is taken niav sulfer from bedsores. Death occurs from exhaus¬ 
tion or from some inleicurrent alfeetion. The spinal-cord features of dementia 
paralvtica may come on with or precede the mental troubles. There are eases 
in which one is in doubt for a tune whether the symptoms indicate tabes or 
dementia paralytica, and it is well to bear in mind that every feature of pre- 
alaxic talios may exist in the early stage of general paresis. 


( h ) Tithn-inruliixif. 

Emphasis has been laid on the probable identity of the processes underlyin' 
tabes and dementia paralvtica. the spinal cord in the first case receiving th 
full force of the attack, and the brain in the second. It lias been thought ilia 
stress is the factor which determines the location of the process, and that me 
whose occupations require much bodily exercise would be apt to have tube 
while those who-e activities are largely mental would suffer from pared 
Fsually when the cord symptoms are pronounced the svmptoms from the lira 
remain in abeyance, anil the rever-e is also true. There are exceptions 
this, and cases of well marked tabes may later show the typical symptoi 
naresis, but even then the ataxia, if it is not of too high a grade, oft 
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h Iciohs !iinl‘ diffuse ineningo-enccphalitia, which may present nothing dys-fl 
(unlive, Imt the lesions, nevertheless, may he caused by the syphilitic virtsflif 
Cases also occur tn which typical syphilitic lesions are combined with the ojtli-j 
miry lesions of dementia paralytica. There are certain forms of lead enoffph-l 
alopalhv which resemble general paresis, and, considering the association on 
pluinbisin wilh arterio-sclerosis, it is not unlikely that the anatomical sab-1 
siialum of (lie disease may result from this poison. Tumor may sometimeSj 
simulate progressive paresis, but in the former the signs of general increase 
of the intracranial pressure are usually present. The Wassermann reaction 
(see S\philis) is present in n majority of eases. 

t'ljluilingiioUvi.— -The study of the cellular elements suspended in the cere-! 
bro-'piiial iluid, first instituted by Widal and Havant (1900) in cases of de- \ 
mentis paralytica, has tome to be an important diagnostic measure, particu- | 
In 1 1\ m tabes and paiesis. In both of these alTectionsjsjiinal lymphocytosis is . 
tin' rule ami is usually associated with a marked albumin reaction—the nor¬ 
mal fluid containing no albumin, or at most minute traces, and',.a negligible r 
number of formed elements. It is simply the expression of a subacute or ! 
chronic inllamimilon process, just as polymorphonuclear leukocytosis is char- ( 
acterislic of an acute process. It is, however, tirst and foremast the syplv.'~*-; 
triad- tabes, paresis, and eerebro-spinal lues—which is suggested by lyiii^'' 0 
evtosis in the spinal Haul. Positive reactions, cy I ((logical and chemical,'?/® 
among the earliest somatic svmploms. and may therefore clear up obscure 
vases of talics and paresis, just al the time when diagnosis is most difficult. 

Prognosis.— The disease rarely ends in recovery. As a rule the progress 
is slowly downward and the else terminates in a few years, although it is 
occasional!' prolonged ten or fifteen years. 

Treatment.—The only hope of permanent relief is in the cases following 
syphilis, which should he placed upon large doses ml iodide of potassium, and 
given a mercurial course. Careful nursing and the orderly life of an asylum 
are the onlv measures mvessmy in a great majority of the eases. For sleep¬ 
lessness and the epileptic seizures bromide* may he used. Prolonged remis¬ 
sions, which are not uncommon, are often erroneously attributed to the action 
of remedies. Active treatment in the early stage by wet-packs, cold to the 
head, and systematic massage have been followed by temporary improvement 

Haliers Zoster 

(Emin: And? Ihnnorrhnjir hi/lawmation of the Dorsal Hoot Ganglia). 

Zoster i- an acute specific disease of the nervous system with a looalizatio 
in the ganglia of the posterior roots (Head and Campbell). There are hivmol 
rhages and mllammatory foci, vv ith destine!mu of certain of the ganglion cell 
leading to degeneration of their u\is-cyUnder processes. W. T. Howard li. 
show ii. even in the herpes fac ialis such as accompanies pneumonia, that luemo 
rhagn lesions akm to those of true /.osier are demonstrable ill the Ca-seria 
ganglion. The two conditions, however, are etiologically cpnte distinct. 

Clnuiffard reports cases which indicate an extension of the process fro 
the posterior ganglia to Hu 1 neighboring meninges. There mav be pains dov 
the spine, girdle pains, and exaggerated knee jerks with marked lymphocytes 
llcii.es uurieuljris is associated with lesions in the otic ganglion (Ham- 
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scribcjl it. Luys and Lockhart Clarke first demonstrated that the cells <,'! tip 
ventral horns of the spinal cord were diseased. Charcot separated two tJJMb* 
one with simple wasting of the muscles, due, ho believed, 
confined to the ventral horns (and to this he restricted the name gro$pes|»e 
muscular alrophv—type, Arau-Dueliennc) ;.the other, in which i&ere-WMtega** 
tic paralysis of the muscles followed by atrophy. As the anatomical basis for 
this lie assumed a primary degeneration of the pyramidal tracts and a second¬ 
ary atrophy of the ventral horns. To this he gave the name of amyotrophic 
lateral sclerosis. There is but little ovidence, however, to show that any such 
sharp distinction ean be made between these two diseases, and Leyden and 
Cowers regard them as identical. 

Etiology.— The cause of the disease is unknown. It is more frequent in 
males (Iran in females. It allects adults, developing after the thirtieth year, 
though occasionally vomigcr persons are attacked. A large majority of all 
ca.sc.-Tor progre-sive muscular atrophy under twenty-five years of age belong 
to (he dystrophies. Cold, wet, exposure, fright, and mental worries are men¬ 
tioned a- possible causes. Erb has lately called attention to certain cases fol¬ 
lowing injury. Hereditary influences are present in certain eases. The rare 
form "winch occurs in infancy usually afTccts several members of the same 
family. Hereditary and family influences, however, play but a small part in 
llu* eiiologv or Ibis disease, and in this it is in contrast to progressive neural 
limsciihirTiirophy and the dystrophies. Vet, in the Farr family, which L 
recorded some years ago, in which thirteen members were affected in two gen¬ 
erations. with flic exception of two, the eases occurred or proved fatal above 
Hie age of forty, and Hie late onset speaks rather for a central affection. The 
soaslic form may develop laic in life—after seventy—as a senile change. 

Morbid Anatomy.— 1 The essential anatomical change is a slow degenera- 
ti,, n of (lie motor path, involving particularly the lower motor neurones. 
The upper neurones arc also involved, either lirst, simultaneously, or at a 
later period. Associated with the degeneration in the cells of the ventral 
horns there is a degenerative atrophy of the muscles. The following arc the 
important anatomical changes: (») The gray matter of the cord shows the 
most marked alteration. The huge ganglion cells id the ventral horns are 
atrophied, or, in places, have enlirelv disappeared, the neuroglia is increased, 
and the meduHated fibres are much decreased. The fibres of the ventral 
nerve-roots passing through the white matter are wasted, (b) The ventral 
roots outside of Hie cord arc also atrophied, (c) The muscles which an* 
affected show degeneiative atrophv. and the inter-muscular branches of tlm 
motor nerves arc degenerated, (d) The degeneration of the gray matter '- 
rarely confined to the cord, but extends In the medulla, where the nuclei of 
the motor cerebral nerves are found exten-ivelv wasted. (<■) In a majority oi 
all the eases there is sclerosis in the vcntro-lateral white tracts, the latoi.il 
pyramidal tracts particularly are diseased, but the degeneration is not confined 
In these tracts, and extends into the vcntro-lateral ground bundles. The dirnt 
cerebellar and the ventro-lnteral ascending fraets are spared. The degenera¬ 
tion in the pyramidal tracts extends toward the brain to different levels, and 
in several eases has been traced to the motor cortex, the cells of vvhuh havi 
been found degenerated. In the medulla the medial longitudinal f.i'eiculu- 
' ’’ — 1 'h In those eases in which no sclerosis has beer 
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■y'found in the pyramidal trad.' there has hivn a sclem'i- <>i tin- xonln> lalei 
: ground bundle (short I rads). 

Symptoms.—i'Irregular pains max pin ode ihe onset of iIn- xx.i'tmg, .11 
-cases may lie treated for diromc ilu'iimaii'm Tim hand' aie u-uall\ lit 
affected, land there i' dillieully in perfoi mmg I u .1 n- n 1.11111 Ml I a 1 inn- Tl 
muscles of the hall of the llmmh xx.l'to oailx. llun tin mleni--ei and Ini 

bticales, leaving IlliUhed depressions liolxxeen ill!.I.n.npal lioin- I llmialr 

the contraction of the ||e\or and extoii'iir uui'ih' and 1 In oxiiemo at 1 < 1;<I 
of the thumb musehs, the iiitereso.i, and 1 11 in In it ale' pinilmo-. the 1 Ian hai 
—main ill i/nlfr of Dnellenne Tin 1 llevo'ol the Ion aim .lie 11 u.nlx mxoln 
before the extensors. In the shoiililfi-gndle tin- deltoid 1- III-I all'.till, 
may XX’ll.'te exell licfore the Olhei inil'i'le' ol the ii|i|iei ■ \ 1 1 < in 1 1 \ din lull 

niu.sdes are gradually atl.nkod, the 111>|>• ■■ pail ol tin- h.i|« m loin: n man 

Unaffected. Oxx 1110 |o the fivhlolle" of the mini |c- x\ lin h i ■ | ■ | >< .1 1 il.lln In. 

tends to fall fonxard The plalX'ina mxonlc- i' iinallulid and olion h\|n 

trophies. The amt'and Ihetiiink mii'ele' max he mm h at 1.>|d.i. .I In Ion 1! 

legs are uttai led. Tile l.ne mil'eles .11 e al l.n lo d lale I 11 1111.1 1 • I \ I In inli 

costal and ahdominal nni'de' max he ni'olnd ihe \\. 1 -111 ■ ■ jinn.id- io . 

extreme grade, and the patient max lie ,t< 111.1ltx “'kin and l.oin and. .1 

“ lixiing skeleton'." the i a-i ' an not .11 in ' mu 1 inn and " id 

n 

shows." , llefnimille' and 1 mil 1 ai 1 1111— n -nil. uni lonlo-i- 1 alnco I alwa 
present. A eui uni'txx ill lung of the mil-i lo I Ida dial loll I I a m'niiHi xm 
torn, and may on nr in nm-ile' xxlmh aie not u 1 all.nlo'd li 1 a mo 
important '\mplom, Imt 1 mil. a' xx.i' honieil. -111■ ■ I a 'h.nnnii 1 
feature of the di'oa-e. The iinlahilil) id lie inu-ih- is imna id Si 11 
tiQn is UIl I ill p.l 11 < -d. hut tin- I >.1 1 II Til max 1 > • 11 .1 da 11 ■ ol niimline and toldin 
of the atrected liinh-. 'Idle galxamt and laiadu 111 1 1 a I *1 1 1 1 \ of tin 11111 il 
progrossixely dimini'he' and max heionn ' .Mini, tin- yalxaitn |o 1 1 tin/ I 
the longer tline In 1.1-1- nt i.ipid xia-twig and pualx-i tin nailnni ol 1 
general ion max I" ol.iained dho e\i ilalnlitx ol iho mixi linid, m.i, | i»'i 
after the mii'ele' luxe ira-ed lo 10-poml d In h*. ol poxxi 1 1- ii u.dlx pi 
portionate lo the xxa-ting 

Tile fo 1 ego 1 ny r ill -I 1 l|itlull applies to the gmup ol iao- in xxlindi I 
atrophy and pill a lx -I- me llai I id ill nil u a- < n.xx ■ i - tali' 11 III ol 11 " I i .1 
those xxhull (dianoi ■]• -t 11U' .1 anixntiophn 1 . 0 . ml n I010-1-, -pa In pain 
sis precedes the xxa-ling I In- limit atiopln 1 11 ~ 1 inxolx. lln 1 aim .1 
then the leg'. The ro'h \o- an gioatlx linn a ul II 1- nm ol the line " 
ditions in xxlllell 11 J.I'X ilonii-m.n he ohlained d In- Iim-I IX pn al 1 • mil 1 1 ion 
spH'tic paraplegia max In piodmed. On -tailin' lo xxalh. tin painnl .o 
glued to the ground and inalo - imdlei Inal all. lent lo III! lln lo. ihoii f. 
or ti ve short ipl iek -I op- III * 1 t.ll.i ‘11 oil lln* IO. •- >x 1 1 h the I n .d . 11 11 oxx 1 1 I ol x\ a i 

and finally he stall'nlf -onn 1 .. xx nh gnut Mpnlilv .. of lln palm 

can xvalk up and down 'tan- I" tt»*i Ilian on tin 1 *' el I in .xa-luej 1- in*, 
so extreme as ill tin* alotin lo'in and tin lo-- •.I poxxi r max ho out of p 
portion to it. The -phmetni- ai" unallicteil • mil po\x> 1 max In' lost rm 
Oases are met with xxlneh lone-pond .miiial" x to Ihe 1hnn.1l pullin' gi\ 
by Charcot of ainxotroplne lat. m! -d-io-i-. d m - aie noi nrx .nmmon. a 
it is nnieli more 11-ual to lux.- a eomhination of the txxo lxp. -. A Ihici 
atrophic j^iralvsis with inc-rea-ml n llexe» 1- often met xx it h I Im-e dilTercn 
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depend upon the relative extent of the involvement of the upper and lower 
motor 'segments and the time of the involvement of each. The condition may 
be unilateral. 

As the degeneration extends upward an important change takes place from 
the development of bulbar symptoms, which may, however, precede the spinal 
manifestations. The lips, tongue, face, pharynx, and larynx may be involved. 
The lips may 'lie affected and articulation impaired for years before serious 
symptoms occur. In the final stage there may be tremor, the memory fails, 
and a condition of dementia may develop. 

(lowers gives the following useful classification of the varieties of this 
affection: (I) \tonic atrophy. Incoming extreme; (2) muscular weakness 
with spasm. Imt without, wasting or with only slight wasting; and (3) atonic 
alropln, raidy extreme in degree, with exaggeration of the relieves. These 
conditions may “coexist in every degree and combination—between universal 
atonic atrophy on the one hand and universal spastic paralysis without wast¬ 
ing on the other.” 

Diagnosis. —Progressive (central) muscular atrophy begins, as a rule, in 
aditll life, without hereditary or family influences (the early infantile form 
being mi exception), and usually ulfeels first the muscles of the thumb, and 
gradually involves the mtorossei and linuhricalos. Fibrillary contractions are 
common, electrical changes ncuir, and the deep reflexes are usually increased. 
These characteristics aie usually siillieient to distinguish it from the other 
forms of muscular wasting. 

1 !n syringo-myelia the symptoms may lie very similar (o those in the spastic 
form of miisiiilar atrophy. The sensory disturbances in the former disease, 
as a nile, make the diagnosis clear, Imt when these are absent or but little 
developed it may he very dillicult or even impossible to distinguish the diseases. 

Treatment.—The disease is immable. 1 have never seen the slightest 
benefit limn drugs nr electricity. The downward progress is slow hut cer¬ 
tain, though in a few eases a temporary arrest may take place. With a history 
of syphilis, mercury and iodide of potassium may he tried, and (lowers recom¬ 
mends courses of arsenic am) the hypodermic injection of strychnine. Prob¬ 
ably the most useful means is systematic massage, particularly in the spastic 
eases. 

Itidlmr Parahini* ((ihiMo-lalrio-laryngeal Farulym). 

When (he disease atfeets the motor nuclei of the medulla first or enrly. it 
is called bulbar paialy-i'. hut it has practically no independent existence, a- 
the spinal cord is sooner or later involved. 

Symptoms.—The disease usually begins with slight defect in the speech, 
and the patient has dilliculti in pronouncing the dentals and lingual'. The 
paralysis starts in the tongue, and the superior lingual muscle graduallv be¬ 
comes atrophied, and finally the mucous membrane is thrown into transverse 
folds. In flu' process of wasting the fibrillary tremors arc seen. Owing to 
tins loss of power in the tongue, the food is with ditliculty pushed hack into 
the pharynx. The saliva also mav he increased, and is apt to aeemnulati 
in the mouth. When the lips become involved the patient can neither whi'th 
nor pronounce the labial consonants. The mouth looks large, the lips art 
' —.i 4Wi> is constant drooling. The food is masticated with difli 
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the atrophic muscles, but also in muscles and nerves wta^n w* wppj&totly 
normal. ' *’ ,^jV. -' 

This form of muscular atrophy seems to stand between the Cfcitntk form 
and the muscular dystrophies. Occurring in families and i te glfllririg . fe early 
life, it resembles the latter, but it is more like the former^ •thli-fflaaHary 
contractions ,and muscular twitchings are common, that the small muscles of 
the hand are apt to be involved, and that electrical changes are present. In 
the prominence of sensory symptoms it differs from both,.yIn of ampir«i 
double club-foot this disease should be suspected. 

3. The Muscular Dystrophies 
(Dystrophia muscularis progressiva, Erb). ■ 

Definition.—Muscular wasting, with or without an initial hypertrophy, 
beginning in various groups of muscles, usually progressive in character, and 
dependent on primary changes in the muscles themselves. 1 A marked hered 
itary disposition is met. with in the disease. 

Etiology.—Mo etiological factors of any moment are known other thai 
heredity. The influence may show itself by true heredity—the disease occur 
ring in two or more generations—or several members of the same generatio; 
may be affected, showing a family tendency. Many members of the sam 
family may be attacked through several generations. Males, as a rule, ar 
more frequently affected than females. The disease is usually transmittc 
through the mother, though she may not herself be affected. As many as 2 
or 30 cases have been described in five generations. In Erb’s cases 44 per eei 
showed no heredity. The disease usually sets in before puberty, but may I 
as lute as the twentieth or twenty-fifth year, or in some instances cv< 
later. 

Symptoms.—The first symptom noticed is, as a rule, clumsiness in t 
movements of the child, and on examination certain muscles or groups 
muscles seem to be enlarged, particularly those of the calves. The extern* 
of the leg, the glutei, the lumbar muscles, the deltoid, triceps and ml' 
spinal us. are the next most frequently involved, and may stand out w 
great prominence. The muscles of the neck, face, and forearm rarely still 
Sometimes only a portion of a muscle is involved. With this hypertrophy 
some muscles there is wasting of others, particularly the lower portion 
the pectorals and the lutissimus dorsi. The attitude when standing is ' 
characteristic. The legs are far apart, the shoulders thrown back, the s) 
is greatly curved, and the. abdomen protrudes. The gait is waddling 
awkward. Ln getting up from the floor the position assumed, so well km 
now through (towers' figures, is pathognomonic. The patient first 1* 
over in the all-fours position and raises the trunk with his arm-: 
hands are then tinned along the ground until the knees arc reached: i 
with one hand upon a knee ho lifts himself up, grasps the other knee, 
gradually pushes himself into the erect posture, as it has been expressed 
climbing up his legs. The striking contrast between the feebleness of 
child and the powerful-looking pseudo-hypertrophic muscles is \erv chara 
istic. The enlarged muscles may. however, be rolutiielv very strong. 

■ 1, s , ' !, so is stow, but nrogressixe. Wasting proceed- 
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Jnceipf the enlarged condition of tin* muscles dis.ippe.it \i tlu- 
d distortio ns and contractions are lommnn. 

BUsdesof the shoulder-girdle are neatly always a lb vied ■ .11U in tlu- 
during a symptom upon which Erb lav s great -ire— With the 
the arms, when one endeavors to iifi ilic palicnl. the shoulders 
„ c=ir to the level of the ears, and one get 1 - the impression as though the 
liilawflfreslipping through. These "loose shotildeis" aie \ci\ i lui.a ii i 
. 'iSie abnormal mobility of the shoulder-blades gi\c< 1 In-in .1 winged 
ppearance, and makes thosmus seem much longer than usual when ihe\ are 
. out. 

_ The patients complain of no sensorv symptoms. The atiophie mu¬ 
scles do.not show the reaction of degeneration except in evtiemeh rale ill 
stances. 


Clinical Ponna— A numher of illirerellt type* have Iteeii described, depend¬ 
ing upon the BgC at the Ollsel. the muscles lirsl nHVeli-d. the m.urrelice of 
hypertrophy, the prominence of heredity, etc. Hut Krb Ini* shown that there 
is no sharp division between these dilTcrciit forms, and classes them all under 
the name of ihislrujihia tuiisi iilnri* prugrrs miu. b‘or eonveineiiee of descrip¬ 
tion he subdivides the disease into two large gmup*: 

I. Those eases which incur ill c I old hood. 

II. The eases occurring in youth and adult life. 

The first division is subdivided into ( 1 ) tin- hvpcrlropliu and the 
atrophic form. 

Under the In peril opine foim. which i' the p-i ado hvpeilrnplm in 11 -< 11 l.ir 
paralysis of authors, he thinks it is useful todi immitsh between the ia-e. in 

which (a) the enlarged iiui'iles have iindeig. lipum.iUisis 1 <■. p-eudo 

hypertrophy—from those (/<> in which theic i~ ., ic.d Inpciimpliv 

The atrophic form al-o includes j« ( , sills In- 1 - I-1) Tim ■ • ui-e- in which 
the muscles of the fn< e are involved eailv: tin 1 m lespniiil- in tIn- mlanlile 
form of Duehenne--the Eandou/v-|)e|emic tv pi. ( b ) ’I lm-e hi ■- in vvlneli 
the face is not involved. 

I. Dystrophin imi'i i<lnrt\ mui nifniiliim. 

1 . Il v perl lupine form 

(il) \\ nil pseudo liv pel 1 lupin 

(ll) With leal ItV pel ItnpIlV. 

2 . Atropine lorm 

(«) With piimaiv iiivolvemeuf of the face (infantile form of 
I tin holme | 

(b) Without involvement of the fan 

II. Dystrophia imm alnii* wen jimmim wl iiiliillnruni ( Erb'- 

jnvenile form). 

Morbid Anatomy,— \i muling to Erb. tin d 1 -< a-<■ mn-i- 1 - m a ili.ue/e in 
the muscles themselves. \l lii-t tin- nni'ele tiln• - hvpi-itiophv and bemme 
round; the nuclei Ilieiea-e, and the musclc-liloi - mav homme li--u 1 • <I At 
tho same time there i- a slight imria-i' in tin- mum 1 live ti--ne Sooiut or 
later the mtisclmfibres begin to iitiophv. and 1 1 inn let Is mine gnallv in¬ 
creased. Vacuole'ainl (i"Ure-app' u and tin Him' linnllv Is mine mmpletelv 
atrophic, the connective tissue l» mining inurkotlv meiea-ed bat may Is; 
deposited in the connective ti-siie to ,-m h an extent a- to (aii-s; hypertrophic 
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lipomatosis—pseudo-hypertrophy. Tlie different stages of these changes may 
he found in a single muscle at the same time. f 

The nervous system has very generally been found to be without demon 
st ruble lesions, but in certain cases changes in the cells of the ventral hor' 
have been described. ’ ' 

Diagnosis, —The muscular dystrophies can usually be distinguished read?" 
from the oilier forms of muscular atrophy. ‘ ' 

(ii) In |he cerebral atrophy loss of power usually precedes the atrophy 
winch is either of a moiioplegic or hemiplegic type. 

(//) lwmu ]irogressive (central) muscular atrophy the distinctions art 
plainly marked. This form begins in the small muscles of (lie hand, a situn 
turn rarely, if ever, affected by the dystrophies, which involve first, those o 
the calves, the trunk, the face, or the shoulder-girdle. In the central atrophy 
the read ion of degeneral ion is present and fibrillary twitchings occur in boll 
the atrophied and lion-atrophied muscles. In many cases, in addition to tlx 
wasting in tli(‘ arms, there is a spastic condition in the legs and increase in th< 
reflexes. The central atrophies come on late in life; the dystrophies develop 
as a rule, early, bi the progressive muscular dystrophies heredity plays ai 
important mlr. which in the central form is rpiite subsidiary. In the ran 
cases of early infantile spinal muscular atrophy occurring in families tin 
svmploins are so characteristic of a central disease that the diagnosis present: 
no difficultv. 

(i) In the neurilie muscular atrophies, whether due to lead or to trauma 
the general characters and the mode of onset arc distinctive. In the case- 
of multiple neuritis seen for the lirst time at a period when the wastin' 
is marked there is often difficulty, but the absence of family history and tin 
distribution are important features. Moreover, the paralysis is out of proper 
turn to the atiophy. Sensory symptoms may be present, and in the cases n 
which the legs are cluellv involved there is usually the slepimge gait so chai 
acteiistic of peripheral neuritis. 

(</) Progressive neural muscular atrophy. Here heredity is also a facto: 
and the disease 11-11.1!Iv begins m early life, but the distribution of utropliv 
and paralysis, vvlmli in tills affection is at lirst conlined to the periphery o 
the extremities, helps to distinguish it from the dystrophies; while the oeem 
renee of sensory symptoms, fibrillary contractions, and the marked decrease 11 
the electrical excitability usually make the distinction clear. 

'Die outlook 111 the primary muscular dystrophies is bad. The wastin. 
progiesses uniformlv. uninfluenced by treatment. Krb holds that by eleetricit’ 
and massage the progress is occasionally arrested. The general health shout 
be carefully looked alter, modern! ■exercise allowed, frictions with oil apple 
to the mii'iles, and when the patient becomes bedfast, as is inevitable soonc 
or later, care should lie taken to p went contractures in awkward |Kisition-. 

The three forms of progressive muscular wasting—progressive (central I 
muscular atrophv. progressive neural muscular atrophv. and the musculai 
dystrophies—have been considered as distinct diseases, but certain recen 
writings make it probable that ti e distinction may not be so sharp as «■ 
believe. Pertain eases occur which seem not to belong to nnv one of tin 
forms 1 ml to stand between them. The changes in the muscles which wen 
thought to lie characteristic of the dystrophies have been found in the othei 
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pi The central form occurs as a family di-ease in infum r..)n< 1 ilu- nejnm- 
lem has bwn found diseased in the dr-implue-. 

"Ijie whole question is in a chaotic state, and it i' at pit sent l.eiter i. 

1 the old division'. K\en if it should tain out to he tine, a Siiumpcll 
jta, that all the forms de|iend ii|>on a eonueiut.il leiidem \ ol 1 1o motor 
; to degenerate, thev re|>rcscnt wcll-dcliiied thiniMl t \ jmu. wliuli 
Call, Ils a rule, lie •,'ioiipi'd wilhoui 1 1: ll n 11 11 \, while ■. > l l. ~ |... n< 1111 ul 
Bach there is a fairh well-detennined anuioiiiu.il hu-i- 


life SYKTMM niSMASHS or 'III K IITi:i; Mol'iii: MCMIAT 

% 

The i|iicstnm of an mu ompheuted |> 11111 ac\ dceeiii i ol i In 111 >|•< i 

.motor neurones has not hcen decided Cu-e- with a i 1 iuii.il jin hu> toil), 
gpondiiig to this lesion are not muoiimion and llier ni.r. |i , i !• a lone 
time Without eh.nice. t' II lol t liliulclr tile i.ee. win, li liar. ..me U, . 1111 1.(i - \- 
have shown \aimus condition- In ouh two m ihn, lu |l . • 1 1 m .• lueii 
so lieailv lonliiied to the |0 I.umd.il li.nl lliat liar can h. i: • ■ I a an ii"ii- 

11 H lit for the mdc|i> ..I tin.lit loll Tin no ol \|m'..w >i On ■ 1 1 

fold, and Sti uin|o *11 aie md ah-njutclr <oiiilu-ir> a- lln \ an imt .jinn |mi<* 
although lher L r " far to piorcth.il a dcccitciulioii in lln primedd ii.nl mar 
be llllt omplli ated. at ie.i't hu a Iona time ’lln am, in ir l„ ad im ilie 
grott]) of e.i'C' ll, si i lin’d hr I •< miIi.i i < 11 and Minmi»ll mid, i 1 In nun. In ndi 

tnrv sjiU'llc '|iliial I >:■ I a I .-I-. in w hit li the evti n i \ , -r I, on, . . nf 

the p\ramulal liaet- i- loniliiiied with -light <l> •, in i,iimn m .Iu i n.ui ,d 
the cord. 


I. serst n I’ ri; ri r.-is m \m i i 


(Tallis il'il sii 1 1 \ nimhijih . I'liinaiii / ah nil ,s, , fose ) 


Definition. \ aiadll.ll In--. n| poUel with |u III 'll ill, mu ill ol the 

hodv, tlu* lowei imi nan 1 1 ms Inina fli-t and nm I ,i tl • * l • • I mi.,in|,.ini,d lo 

iilU'etllil'' atroplir -, n-oi r di~lin h.iin e, ol ollicj rmptom 'I lu |i.itholo"ii il 

analomr I- umlelei III I III d. Irtll a o s|enne deal m I a t loll ,,| tin |e.i. modal li.nt 
is assumed 

Symptoms.— The a 1 nei.il -rmptom- nl -pa-ill p.n.iph giu in adull an nir 
distinctive. The pull, lit < ompluin-ol feeling Imd ol -lilln, III lln b 1 and 
perhaps of pain- of a dull ,n Inna , lui.u ter m tlu 1 i.n • m in 11 o - • a I r ■ 'I lu n* 
lliav he no definite In— Ilf porni. I ren when tin -pa-in i olid 1 1 ion i noli 
established. In otlui in-lam ,- thcic i- ilelimie we.,1 m .. The 11 ■!in i 
felt most in the momma In •' well derclop, d 'a . the a.m i nm ' ih.ii 
ucteristic. The Ice- an mored slilllr and with le -.t.ilmn lie toe di.ij and 
catch against the gimiiid. and in mt'eme u-, when tin I>.i 1 1 ol tlu foot 
rest- upon the ground a di-timt iloiiu- dere|,,p 'lln he me kepi , lo c 
together, the knee- tom li. and III i * 11 si I ll ia-e- the addm lol -pa 111 In.lt i .01 e 
eros-le^gcd jirogn—-nm tin ev.imiiulion. lie* ha mar ai to i upp'.ii t*.| 
erahlv supple, perliap- lle\cd and I 'tended read li. I ll ol III I ' a < t lie 11 a id it V 
i- marked. paiticularU when tin limbs are f»■ t. n<I<< 1 I lu pa m ol the 
adductor- id’ the thigh mar In -o .•rlmiue that lie h g m,- ■ paialid with 
the greale-t dillieullr In ia-<- ol tin- extreme ngidilr lIn patient ii-u.illy 
lose-the porter of walking. The nutrition p- well maiiil.imed the iriu-i|e- may 



910 


DISEASES OF THE NERVOUS SYSTEMi 


he hypertrophied. The reflexes are greatly increased. The slightest ttradi 
upon the patellar tendon produces an active knee-jerk. Tba-Metas-^eaw 
and the ankle clonus are easily obtained. In some instances* the skates' 
touch may throw the legs into violent clonic spasm, the condition i 0 /i' 
Brown-Sequard gave the name of spinal..epilepsy. The superficial & 
are also increased. The arms may be unaffected for years, brrt or®hj Ljjt 
they become weak and stiff, at the same time as the legs. This wi£S® \ 
in a colored bov who was in .my wards for several years. He presented { 
degree of general spastic rigidity that I have never seen equalled. The diseasr 
had begun after puberty, developed gradually, and remained quite stationer 
for more than a year before he left the wards. There were no other symptoms 

The course of the disease is progressively downward. Years may elapsi 
before the patient is bedridden. Involvement of the sphincters, as a rule 
is late; occasionally, however, it is early. The sensory symptoms rarely pro 
gross, and the patients may retain their general nutrition and enjoy excellen 
health. Ocular symptoms are rare. 

Diagnosis.—The diagnosis, so far as the clinical picture is concerned, i 
readily made, but it is often very difficult to determine accurately the natur 
of the underlying pathological condition. A history of syphilis is present ii 
many of the cases. Cases which have run a fairly typical clinical course upoi 
coming to autopsy have been found to have been due to very different eondi 
lions—transverse myelitis, multiple sclerosis, cerebral tumor, etc. Genera 
paralysis of the insane may begin with symptoms of spastic paraplegia, an 
Westplinl believed that it was only in relation to this disease that a primar 
sclerosis of the pyramidal tracts ever occurred. In any case the diagriosi 
of primary systemic degeneration of the pyramidal tract is, to say the leas' 
doubtful. 

8. Spastic Vvrai.isis ok Infants—Spastic Difi.kuia—Birth I’awiks 

( I’ara/ilnjia cercbralis spastica (Heine); Lillie’s Disease). 

Tn this condition there is a paralysis with spasm of all evlreniitics. datin 
from or shortly succeeding birth, more rarely following the fevers or a 
attack of convulsions. The. legs arc usually more involved than the arm 
there is no wasting, no disturbance of sensation. The reflexes arc increase* 
The mental condition is usually much disturbed. The patients are ofh 
imbeciles or idiots, helpless in mind and body. Ataxic and athetoid mov 
ments of the most exaggerated kind may occur. 

While only a limited number of cases of infantile hemiplegia arc cm 
genital, on the other hand, in spastic diplegia and paraplegia a large pi 
portion of the cases results from injury at birth. The arms may be so slight 
affected as to make it difficult to determine whether it is a ease of diplegia * 
paraplegia. The disease usually dates from birth, and a majority of the cln 
dron are born in iirst labors or are forceps cases, and are at birth asphvxi.it* 
blue babies. Boss suggests that ill feet presentations there may be lacerate 
or tearing of the ecrebro-spinal membranes. Premature birth is also given 
a cause. 

Morbid Anatomy.— 1 The birth palsies which ultimately induce the spa-t 
diplegias or paraplegias are most frequently the result of meningeal liarnir 
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fee* »The importance of this 1 111<>n ha- het n -h<>\tu l>\ ilie indie- 
poann and Sarah . 1 . McNutt. The bholiie: m.i\ t f 1111«* 1 1mii fhi’ \t■ 111- 
M i» one ease- which I ,-aw vviili IIii»i,' Imm the IumciIii lin.il muii- Th, 
BOnfaage has in many uw^ lnn-ii tlncRc-i o\ei the inutoi aie.i-. ami m then 
It the ilftellijjeilee inav -Hirer hut Iillie ; vv ith a mme e\ten-i\e ha mm i liaye 
tcialfv wl)gn it iiuplnute.s the ftonlal Inin—. auv guide ul pincnha inav 
jCfifltfjoni*d. It MH'iil- |iinliuhle tli.lt the -ileio-i- IhiiihI in (lie-e ia~i- linn 
altjffrom compression in the hlood-clo|. [u oilier ill-lain e- lln i mill il mu 
By he due to a fiel.ll nienmyo ein e|ihallli- In In auld|i-ie- mlluled in 
literature, in which the |i,ilieiit- died al aue- van me limn f v\«> in ihulv, 
the unatonin.il eoudltiou vva- eilliei a dilTii-e atiopliv. vvltnli via- inn -1 min- 
mon. or ]iorenee|ihalu-. I-Ta.in the fail I lint leilaui id the i.h- an- Imm 
prematurely, before the p.v lanudal Hint- an deve|n|m|. Il ha heen a nined 
hv .-nine that a nim-dcvelopnu id of llie-e Mail- i- the i.nie n| the ill ea-e 
f l hi- hvpotlie-i- ha- heen mad h\ Mane, \v lm liimt- (lie nann -pa-ln pain 
lo that ytoiip of iln inlanlde ea-i - in wlinli llien i- in, evnhine .if 
involvement of the hi am inti lie. Inal di-l in ham •-) n leg, \ , i, and il i- 
ill the.se eases llial lie helnm - lli, pviamidal li.nl lia- leniaimd mid, veloped 
Symptoms. \l lir-i iinllime ahumnml inav he nmni d ahmii ilie , lnl,| In 

some in-ihini•■- lln-ie have l„,n milv and lie,|mnl hhiiiiI hi . ilien al 
the age when the ■ liiId -hnnld In yin lo wall, n i iinlnid ihai lli, 
not u'isI readilv, and on ev.mmialn,n a -liirm-- ,,| 1 1 leg. and ami 
Even at tin* aye <>j two the 1 1 • ■ Id inav no| he ahh n, -il np and 
head is not well -uppm|ei| in tin nei k iim-i h - The iignlif. a 
more marked ill ill, ley-, ami then i- an addin lm -p.mn. 
tile feet, the fluid eilliei n-i- ,,n il- lm- and tin mnei 
with the knees • |,,-i together. ,,i ihe ley- inav l„ in, ,,l 
Upper limlis vai le- Il inav !„■ amli noln • aide m lh 
llinrked Us III the ley-. \\ Ill'll t III- -pa-tie I olid limn all, 1 1 
tilt 1 legs, vvu -peal, ol 1 lie mndilmif a- diphgia win 11 tin l,g. ah,in .ne in¬ 
volved, a- Jillrajileya I he|. Ml- In he lm -nil', n III |ea-nli Ini mil id' ling 

them separatelv. I mi-lanl iin-jiilur inovemcnl- ,,l the ami- me not hi.. 

Illoii. Tin: (told ha- jrieal dilln u 11 v in gin-piti" an nh|ei I '| lie ■- |,a -in and 
VVeaklie-s hi.IV he nmie i V nielli nil one -nle than I In ntlni Tin menial mi||- 
dllioil is. 11 s a mle. d, I, I live .Hid I nn v li I-i VI -ei/nn - an- i nnmioii 

Assoeiated vvilh l lie pa-ln paialv-i- an Ivm allnd mndiliun- ol i ,,n id 
erable interest, t liaiai lei vi d hv -pa-m and di-nnlend iiinvemenl - \ , inld 

with spastic diplegia inav pn-■ ni m an unn-n.d deyiee, iiiegul.ir nmv, mi-lit - 
of the muscles. In 111101111,1111:' In gi.i pan oh )• • 1 I In* Imy, 1 M ,, n |„. ilnoun 
out in a stiir, spa-nindn 111.■ *_r 11 1 .1 r in.inner. ,,r llien inav he 1 nn lanl iingul.ii 
movements of the slmidd, 1 -. >11111- and hand-, vv 11 h - 1 1 • > 1 1 1 mi non 1 1 oat mu n I the 
head. Cases of (hi- dc-iiiplmn have heen ill -1 I. I ,* d a- i/n,/,'/ v^ip, /,, n and 
the v may he dill'll nil lo -ep.n.ile fimn nmlliph -1 I * ■ n, -1 - and limn h i udluill' 
aiujvia. 

A still more reinaikahle mndii'oii 1- that ol lihihnU u//n/o,f-. m whnli 
there is a eonihinalimi ni -pa-m cane 01 le— mailed wilh the mo 1 evlraor- 

dinarv bizarre movuneilt-ol tin mu-ele. Til .million, a- a mle dale- III,III 

infancy. The patient inav not In aide to wall. The head 1- turned from side 
to side; there are continual irregular movement- of the fao mu-elcs, mid 


11 ml. aie 
1 hnmd. 

• dl, 11 the 
a ml, 1, 
\\ In 11 uppm I, d on 
-111 1 .11 •' ol Iln I'eel^ 
Iln -I I If I n - of 11 le 
11 n 1 11 ■ inav U a- 
I In al 111- a - well a, 
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the mouth is drawn and greatly distorted. T.hc .extremities are morci 
rigid', particularly in extension. On the slightest attempt to move, often 
taueously, there an; extraordinary movements of the arms and*leg8,_ 
larly of the arms, somewhat like athetosis, thoogh much more exegpHft^ 
'J’he patients are often unable to help themselves on account of these 
ments. The reflexes are increased. The mental condition is variable. Im¬ 
patient may be idiotic, but in 3 of the 6 cases which 1 have seen the patient* 
were intelligent. Massalongo, who has carefully studied this condition, de¬ 
scribes 3 eases in one family. I have collected 53 cases from the literature, 
33 of which occurred in males and 20 in females. 

Treatment. —Little can be done for these children when the symptoms are 
extreme. In the milder cases patient training may do much to better the 
mental state when feoble-mindedncss accompanies the motor palsies. Exercises 
and massage should be given for the spastic muscles, and in many instances 
tenotomies and tendon transplantations may be helpful in improving the 
usefulness particularly of the lower extremities. On the view that, most of 
these eases date hack to an intracranial lumnorrhage during parturition, it is 
reasonable to suppose that an immediate operation with the removal of the 
cortical clot—for the etfusion of blood is usually on the surface of the hemi¬ 
sphere-might ward oir the disastrous consequences of compression on the 
infant's brain. Four of these cases, with asphyxia and convulsions after 
difficult labors, have been operated upon soon after birth by (lushing, and cor¬ 
tical clots have been removed. In two eases there has seemingly been a com¬ 
plete restoration to health ami an avoidance of the usual spastic sequels. 

3. Hereditary' Spastic Paraplegia 

(Hereditary Spastic Spinal Paralysis; Family form of Spastic Spinal 

l'arutysis). 

It is a family affection and only occasionally are the ascendants affected 
There are several forms: 

1. The pure spastic paraplegia—Striimpell’s type—in which two or men 
members of a family arc attacked. Trunk, anus, and brain are not alfccted 

2. Mixed forms: («) with features of multiple sclerosis as described b 
Cestan and (iiiillam; (b) amyotrophic lateral sclerosis type, with the adde 
feature of atrophy: (r) forms resembling Friedreich’s ataxia and the hero I 
it ary cerebellar ataxia; (tl) forms resembling cerebral diplegia. 

In a majority of the eases the disease liegins in children between the seven! 
and the fifteenth years. It may not develop until the twentieth year. T« 
three, or four members of a family are affected. Beginning in the legs vii 
characteristic spastic gait and all the features of an ordinary spinal parah-i 
the disease may extend and a I feet the arms, or there are added the symplm 
of multiple sclerosis or of one of the other above-named affections. Bins a 
more often affected than girls, 88 to 51, in the cases collected by Delearde ai 
Minet (1!)08). 

Tlie pathology of the disease is still under discussion. 

Amaurotic Family Idiocy ( Sailis ’ Disease). —A remarkable form of 
fantile paralysis has been described by Sachs, Peterson, and Hirsch. The d 
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Kjigte c which inxolxe* I lie entire gray imittoi .if the. cnii.il muxoits .-v-ien 
|MMjlitnploms an summari/ed hv Sax'lts aie: I. IVychie di*tmlume** iIiii 
feggj^in early life (lir.*t or second yeari an.l progress lo total nliocv 
Engl and ultimately complete purely >n ol i lie »-\iremitic*. xxlmh may lx 
Slier flaccid or spa-tic Incrcu-cd, decrca*ctl. <u uoimal leiiilnii i.'Ilexes 
'/ Partial, folloxx'nl by total blimlnc*- (inaiiilnr t lisuitr*--. xxiili *iil.-c.pien 
(xophy of the optic uerxc). .*>. Mura*mii.* ami death, tisiiallx In'loiv the *ccom 
I *r- 6 . Distinct familial type. O>..i*ional *yuiploni* aie nx-t.iguni-. *lm 

emus, hyporneusis. or imp.nimeiit of healing. The pathological cliHiigc- 
■e primitixe ty|H* of the (cielual . oiivoluiioim. nuuuogxii.i. deaeiiei.ili\. 
langes in the large pyi.iinid.il <cll*. ah', me ol the i.iiigential lilac*. ami 
“crou-c of the fibre* ol the while mallei. The blood \e**ol* aie normal. 
There is also degeneration of the pi r.imid.il . ..Ininn* of (he i mil (If eases 
collected by Such*, IT oecuned m *i\ fauiilie*. all m .lew*. 

•I. Mini's Sxemi.me Si-ism. Puim.xsis. 

Erb has de'eiihed a -implom gmiip mid. i (lie (eim *\pliilitu- *pinal 
paralysis, to wlmh mmli alleiilion Ini.* been gix.n The pmal* upon ulmli 
he lays sire** me a sen giadiial oti*et with a d.x.'lopiiionl liiiullx ol the fe.i 
turcs of a spa*tic pare*i*: the I'U.I.ui ivllex.* aie giullx m. n.i ..I 1 .11 1 llit- 
niusctllnr rignliu i* *liglil in i ..mpai 1*011 with tin i x.iegeiali .1 deep lell.ue* 
There Is rarely nineli pam. and the *en*ory dt.-lmham<•* me liixial lint then- 
may lie pura''the*ia and the midle ,*eii*alton. Tim Maddm and teilmn aie 
usually inxoixed. and llmie i- -e\ual l.iilme m impoteme \ml hi tlx. mi 
provenicnt i* mil Hiliv.p|enl. \ majoiilx ol in-lan. .•* ol pa*lu paialx-i* of 
nil tilts Tint the le-ull of *low i oil i p I e** lol I of ||.e coni ate a-oeialed with 

syphilis and helonc to tin* gn.iip 

Erb thought the |.-ion to he a -peeial fill III III luiL-xcrse lliyellll*. bill pel 
haps it should he i la**e.| with the *i*tem di*ea-e- under the name toxie -pa-tie 
spinal paralysi*. 


">. Smisnxux Sexsitc l‘xuxix*is. 


Following any le-ion ol lhepxi.iimd.il li.nl we max linxe *pa*lie pm.ily-i.-; 

thus, in a tran*xer*e le-mn of ..id. whether tin n -nil of -low lompie ion 

(as in caries), eltrome inxelili*. tin pie*-me ..f tmnoi, elironn inemiigo uue 
litis, or multiple *ileio-i-. ilegi m i.itnm take- pla.e in the pxi'amnhil tiael-. 

below tlu; point of di-ea-e The |.g- -oon I.. ,-lilf and iignl. and I In- 

reflexes increase. Ihi-tian ha- -In.wn that hi nmipie—ion jiaiaplegia if tin- 
t ransxerse lesion i.* complete, tin- Imili* max In- lla.. id, w it limit mi n-a-e in the 
refluxes — parn/jlii/ir /1‘i.ijm ol the I lem li. I lie ■ >.million ol the patmul 
in thc*c seeondnrx fmm- xaiie- n.t.i mmli In (hi.iine mx.-hli* oi m noil 
♦ ipic sclerosis lie max he able to walk about, hut with u eliai.n ten*tie pa-lu- 
gait. In the emnpre—ion mx.lm-. in fnntme. m in emu-, then- may In- 
complete Ins* of poxxei with rignlit. 

it may be dillicult or oxen unpo— ible to di-tmgm-li the-e i.i-e* from those 
of primary spastic jiara 1 y.- 1 * Ifeliam-e i* to be plaicd upon the associated 
symptoms; when the*e are ah*ent no definite diagno*is us to (lie can*e of the- 


spastic paralysis can be gixeu. 


6#' 
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6. Hysterical Spastic Paraplegia. 

There is no spinal-cord disease which may be so accurately mimicKea w 
spastic paraplegia. Jn the hysterical form there is wasting, the sensory , s y mp-' 
toms are not marked, the loss of power is not complete, and thcrC'ia.^ot that , 
extensor spasm so characteristic of organic disease. The reflexes are, as a 
rule, increased. The knee-jerk is present, and there may be a well-developed 
ankle clonus, (lowers calls attention to the fact that it is usually a spurious 
clonus, “due to a half-voluntary contraction in the calf muscles.” A true 
clonus does occur, however, and there may be the greatest difliculty in deter¬ 
mining whether or not the case is one of hysterical paraplegia. The hysterical 
contracture will be considered later. 

C. SYSTEM DISEASES OF THE LOWER MOTOR SEGMENT. 

1. Chronic Anterior Polio-myelitis 
(Progressive Muscular Atrophy — Aran-Duchenne). 

This disease has been considered as one of the types making up the pro¬ 
gressive (central) muscular atrophies. In certain rare cases the process is 
confined to the lower motor segment. They, however, differ so little clinically 
from many of the cases in which .the pyramidal tracts are involved that, it 
seems better to make no sharp distinction between them. The same may be 
said of chronic Imlhar paralysis. 

2. Ophthalmoplegia. 

« 

This disease is at times due to a chronic degeneration of the nuclei of the 
motor nerves of the eyeballs, and so is a system disease of the lower motor seg¬ 
ment. It, is treated of in connection with the other ocular palsies for the sake 
of simplicity and because afl ophthalmoplegias are not due to nuclear disease. 

3. Acote Anterior Polio-myelitis 
(Epidemic and Sporadic). 

Definition.—An acute infection of unknown origin occurring at times in 
epidemic form, more usually as sporadic cases, characterized anatomically in 
the former by wide-spread lesions in the spinal cord and brain, in the latter - 
by an acute myelitis of the anterior horns. 

Etiology. —Small epidemics have been described from time to time, par¬ 
ticularly in Norway and in the United States. In 1905-G there were in the 
former country many outbreaks —1,053 cases in all, with 1-15 deaths. In 
1907-8 a serious epidemic occurred in New York City. About 2,000 cases 
occurred, witli 0 to 7 per cent mortality. Harbitz and Schiel in their mono¬ 
graph describe very fully the Norwegian outbreaks, which have been chiefly 
in country districts, though there have been numerous cases in Christiania: 
some years ago Med in reported two outbreaks in and about Stockholm. Until 
the New York experience just mentioned the United States epidemics have 
been in country districts. The autumn months have been the periods of the 
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■trawtflgt-number of cases. A special feature of this form is the large nun 
'^adults. The.sporadic form is a widely distributed disease of children fi 
tile second to the fourth year. It rarely proves fatal. For 11)05 no eases 
reported in the Registrar General’s returns for Knglaml and Wales. Si 
far’s observations sliow that the incidence of the disease is greatest in 
rammer. The cause is unknown. It has been atliibuled to colij. overexert* 
tnd to falls. From the days of Mephibosheth infantile paralysis ha- ll 
attributed to the carelessness of nurses in letting the children fall In you 
adults overexertion may have an influence. 1 saw one ease which follow 
unusual effort in a football match. In the recent epidemics the baelenolo, 
of the disease has been studied, but without delimte results. 

Morbid Anatomy. —Tn the epidemic form wide-spread changes are m 
with. Harbitz and Schiel report on t!) cases. There was nothin;; in II 
throat or nose. In the spinal cord the gray miller was ehiellv alfeeied. ll 
anterior horns ratvre severely and in close relation with the hl<x>d-vc—cl 
The ganglion cells were greatly degenerated. 'I’liere were changes in (lie pi 
mater with lymphocytic inlillraiion. Above the cord tins slight inlillralio 
)f the pia could also be traced even to the hemispheres. In llie mnlulla am 
ions many of the nuclei were involved in a liieniorrliagic mllauimalioii. am 
nfiltiatioiis and dcgcncralions were found in the giny mailer of the liemi 
pheres. In the severe eases the anatomieal picluie is that of a dilTust 
leningo-myelilis and eneejilmlitis. In the milder vases, too, the change- fount 
rare very wide-spread. The morbid anatomy of the sporadic form has been 
arcfully studied. In In’s Goulslonian lectures, mill, Uuzznrd gives m full 
(.■tail ihc lesions which are those of an acute Incmorrhagic poliomvelili'. In 
ises ift which the examination is not made for some months or years the 
langes are very characteristic. Tim ventral, eoi mi in (be alTcctcd region is 
greatly atrophied and the large motor cells are eitlier entirely absent or only 
a few remain. The affected half of the cord may be considerably smaller than 
the other. The vcntro-lateral column may show slight sclerotic changes, eluelly 
in the pyramidal tract. The corresponding ventral nerve roots are alioplncd, 
and the muscles are wasted and gradually undergo a fully and sclerotic change. 

Symptoma.-rTlie epidemic form presents special features. I have already 
mentioned that young adults arc frequently attacked. There are remarkable 
abortive forms—eases with transient fever, headaches, vomiting, twitching- of 
the limbs, hut without subsequent paralysis. Iiiilhar cases have occurred in 
which the localization was in the medulla with a rapid course of from two 
to eight days. And, lastly, there are a few cases with the symptoms of an 
acute meningo-eneephal if is, coma, convulsions, rigidity, without local paralysis 
These features were noted by many observers in the New York epidemic. 

P In a majority of the cases of the sporadic form, after -light mdi.-po-i- 
tion and feverishness, the child is noticed to have lost the u-u of one limb. 
Convulsions at the outset are rare, not eon-tant as in the acute cerebral 
palsies of children. Fever is usually present, the temperature ri-mg to 101°, 
sometimes to 103°. Pain is often complained of in the early stages. This may 
he localized in the back or between the shoulders; any pressure on the paralyzed 
limbs may he painful, causing the patient to erv mil when lie is moved in bed. 
The paraly sis is abrupt in its onset and. as a rule, is not progn-sive, hot reaches 
its maximum in a very short time, even within twenty-four hours. It is rarely 
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generalized. The suddenness of onset is remarkable and suggests a primary 
affection of the blood-vessels, a view which the haemorrhagic character of the 
early lesion supports. The distribution of the paralysis is very variable. Its 
irregularity and lack of symmetry is quite characteristic of the disease. One 
or both arms may be affected, one arm and one leg, or both legs; •or it may 
be a crossed paralysis, the right leg and the left arm. In the upper extremi¬ 
ties the paralysis is rarely complete and groups of muscles may be affected. 
As ltcmak lias pointed out, there is an upper-arm and a lower-arm type of 
palsy. The deltoid, the biceps, brachialis anticus, the supinator longus may 
be affected in the former, and in the latter the extensors or flexors ofrthc fingers 
and wrists. This distribution is due to the fact that muscles acting function¬ 
ally together are represented near each other in the spinal cord. 

In the legs the tibialis anticus and extensor groups of muscles are more 
affected than the hamstrings and glutei. The muscles of the face arc very 
rarely, the sphincters hardly ever involved. While the rule is for the paralysis 
to be abrupt and sudden, (here are cases in which it comes on slowly and takes 
from three to five days for its development. At first the affected limb looks 
natural, and as children between two and three are usually fat, very little 
change may lie noticed for some tune; but the atrophy proceeds rapidly, and 
the limb becomes flaccid and feels soft and flabby. Usually as early as the 
end of the first week the reaction of degeneration is present. The nerves are 
found to have lost tlieir irritability. The muscles do not react to the induced 
current, but to the constant current they respond by a sluggish contraction, 
usually to a weaker current than is normal. The paralysis remains stationary 
for a time* and then there is gradual improvement. Complete recovery is rare, 
and, when the anatomical condition is considered, is scarcely to be expected. 
r I he large motor cells of the cornua, when thoroughly disintegrated, can not be 
restored. In too many cases the improvement is only slight, and permanent 
paralysis remains in certain groups. Sensation is unaffected; the skin reflexes 
are absent, and the deep reflexes in the affected muscles are usually lost. 

When the paralysis persists the wasting is exticine, the growth of the bones 
of the affected limb is arrested, or at any rule retarded, and the joints may be 
very relaxed; as, for instance, when the deltoid is affected, the bead of the 
humerus is no longer kept in contact, with the glenoid cavity. In the later 
stages very serious deformities may be produced by the shortening of the 
unopposed intact muscles. 

Diagnosis. —The condition is only too evident in the majority of cases. 
There is a'flaccid.'flabby paralysis of one or more limbs which has sot in 
abruptly. The rapid wasting, the lax stale of the muscles, (lie electrical reac¬ 
tions, and the absence of reflexes distinguish it from the cerebral palsies. In 
multiple neuritis, a rare disease in childhood, the paralysis is bilaterally sym¬ 
metrical,yaffects the muscles at the periphery of the limbs, and is combined 
with sensory svmp(oms.C_ The pseudo-paresis of rickets is a condition to be 
carefully distinguished. In this the loss of power is in (be legs.yrapid atrophy 
is not present, and certain movements are possible but painful. ‘ The genera' 
hyperswthesia of the skin, the characteristic changes in I lie bones, and tbe.flif 
fuse sweats aje present. Disease of the hip or knee may produce a pseudo 
paralysis which with care can be readily distinguished. Limp chorea may alsi 
bo confused with it. 
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Prognosis. — I’hc outlook ill any case for complete recoverv is bad, Tli 
natural course of flie disease must be borne in mind; (lie sudden ousel, tit 
tapid but not progressive loss ol power, a stationary period, (lien limited ini 
provement in certain muscle groups, and dually in main mss eniiliaoliirc 
and deformities. There is no oilier disease in which the physician is so ( ,flci 
subject to unjust criticism, and I In* friends should lie t old al the onlsct Ilia 
in the severe and e\lcn*ivc paralysis comjilclc recovery should nol hcy^iccied 
The best to be hoped for is a gradual rcslor.ition id' power in lerlaili miiseli 
groups. In estimating the probable grade of permanent paralysis, the elyclrica 
examination is of great \alue. 

Treatment.- —-The Irealmenl <d‘ aciile infantile paralysis lias a bright am 
a dark side. Ill a ease of anv e\lenl eoniplele recoveiy can not lie e\pee|ed 
Oil the other hand, il is remarkable how mueli impioveiiienl nun linalh laki 
place in a limb which is al liM complHcli II JKVItl < 111(1 lu'ljlIt'Ns The follow- 

treatment may 1m* pursued: Ji seen in the felu'ile sl.iiic. ;i hn^k la\ali\c 
and a fever mixture may he given. The child should lie in iied^ind (lie all'cclcd 
limb or limbs wrapped m col Ion. As in the great majoim of eases the 
damage is alreadv done when (lie pliysnnin is called and ihc disease makes 
no further progress, Ihc applualion ol hlislcis and oilier 1’oinis of cminler- 
irritation to Ihc hack is irratmiial and only cruel In Ihc child. 

The general nutrition should he carel'iilU uiamlamed hy feeding the 
child well, and Inking it out of doors even d.n. As soon as the child ran 
bear friction the all'cclcd part should he carefully giddied; al li i-I once a dnv. 
subsequently morning and evening. Any inlelligeiil molher <an he laugh) sv»- 
tematieully to rub. knead, and pinch (lie mii-clcs. u-ing either llie hare hand 
or, better still, sweet oil or cod-liver oil. This is worth all Ihc ollici inc.i-mg's 
advised in the disease, and should he svsteniulicullv prailNed for monllis. or 
even, if necessary, a year or more. Klectneily hie a mueli moie limited ice. 
and can not lie compared with massage in m,mil.lining the nnlritioii of the 
muscles: The faradic current should he applied to (hose muscles which 
respond. The essence of Ihe trcalincnt is in maiiiiaiiiing Ihc niilnliou of the 
muscles, so thill in Ihe gradual improvement wlinli lakes place in pails, at 
least, of the affected segments of the cord the motor impulses mnv have to 
deal with well-nourished, not afiophicd muscle liloes, 

/Of medicines, in Ihc eailv stage ergot and helladomia have been warmly 
recommended, hut it is iinlikclv that I hey have the slightest iiilluenee, haler 
in the disease strychnia may he Used with advantage in one or two minim 
doses of the liquor slnclmum', which, if it has no other effect, i' a useful Ionic. 

The most distressing eases are those which come under the notice of the 
physician six, eight, or twelve months afler the onset of the paralysis, when 
one leg or one arm or both leg- are flaccid and have little or no motion. Can 
nothing lie done? A earelul electrical test should he made to usccrluiu winch 
muscles respond. This mav nol he apparent at til-I, and several applications 
may he necessary before any contractility is noticed. With a few lessons an 
intelligent molher can he taught to use Ihe electricity ns well as lo apply Ihe 
massage. If in a case in which the paralysis lms lasted for six or eight months 
no observable improvement takes place in the next six months with thorough 
and systematic treatment, little or no hope can be entertained of further 
change. 
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In ihe-luter -stage care should be taken to prevent the deformities resulting 
from the contractions. Great benefit often results from a carefully applied^ 
apparatus. Surgical measures, particularly the transplantation of tendons 
from intact to paralyzed groups of muscles in order to restore the motor Bal¬ 
ance of the extremity, have proven of distinct advantage in many cases. A 
large number .of these operations have been done in the past few years. Very 
ingenious and complicated procedures are often carried out, and the partid 
transference of function from a flexor to a paralyzed extensor, or from a pro¬ 
nator to a paralyzed supinator muscle, or vice versa, may be satisfactorily 
accomplished. It is possible that nerve anastomoses in favorable cases may’ 
come to supplant these tendon transplantations. 

4. Acute and Subacute Polio-myelitis in Adults. 

An acute polio-myelitis in adults, the exact counterpart of the disease in 
children, is recognized. A majority, however, of the cases described under this 
heading have been multiple neuritis; but the suddenness of onset, the rapid 
wasting, and the marked reaction of degeneration are thought by some to bo 
distinguishing features. Multiple neuritis may, however, set in with rapidity; 
there may be great wasting and the reaction of degeneration is sometimes 
present. The time element alone may determine the true nature. Recovery 
in a case of extensive multiple paralysis from polio-myelitis will certainly be 
with loss of power in certain groups of muscles; whereas, in multiple neuritis 
the recovery, while slow, may be perfect. 

The subacute form, the paralgsie generale spiruile antericure subaigue of 
Bunhenne. is in all probability a peripheral palsy. The paralysis usually begins 
iu the legs with atrophy of the muscles, then the arms are involved, but not 
the face. Sensation, as a rule, is not involved. 

5. Acute Ascending (Landry’s) Paralysis. 

Definition.—An ascending flaccid paralysis, beginning in the legs, rapidly 
extending to the trunk and arms, and finally involving the muscles of respira¬ 
tion. Sensation and electrical reactions are normal, and there is retention of 
sphincter control. 

Etiology and Pathology.—This disease occurs most commonly in males 
between tin; twentieth and tliirtieth years. It has sometimes followed the 
^specific fevers. Many of the common pathogenic organisms may, especially 
in patients debilitated by disease, give rise to symptoms of acute ascending 
paralysis and can produce changes in the cord and nerves resembling those 
found in Landry’s paralysis. Thus the typhoid bacillus may produce clinically 
an acute ascending paralysis. The most recent careful studies have not solved 
the problem of this remarkable disease. There are two views: First, that it. is 
a peripheral neuritis (boss, Neuwerk, Barth, and many others). Spilier 
in a rapidly fatal case found destructive changes in the peripheral nerves 
and corresponding alterations in the cell bodies of the ventral horns. He sug¬ 
gests that the toxic agent acts on the lower motor neurones as a whole, and 
that, possibly the reason why no lesions were found in some of the cases is 
that the more delicate histological methods were not used. Buzzard has iso¬ 
lated in pure culture in one case a micrococcus (M. thecal is), and found 
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fee organism in largo numbers in the tissues outside the spinal dura. Sec 
jply, that it is a functional disorder without a recognizable analo’uica 
asis. Becent negative autopsies support this view. While waiting for addi 
tonal light, we inay regard the disease ns an acute poisoning of (lie lowei 
lotor neuronos. 

. Symptoms. —(Weakness of the legs, gradually progressing, often with toler¬ 
able rapidity, is the first symptom. In some eases within a leu hours the 
paralysis of the legs becomes complete. The muscles of the trunk are next 
affected, and within a few days, or even less in more acute cases, (lie arms 
are also involved. The neck muscles are next attacked, and finally the muscles 
of respiration, deglutition, and articulation. ^The rellcxcs are lost. Imt I ho 
^muscles neither waste nor show electrical changes. .The sensory symptoms are 
variable; in some eases tingling, numbness, and hypora'lhc-aa have lieeii 
present. In the more characteristic cases sensation is intact ami the sphincters 
arc uninvolved. Enlargement of the spleen, which occurred in the only two 
cases in niy wards, has been noticed in several other cases. The course of the 
disease ia variable. It may prou> fatal in less than two da vs, Ollier eases 
persist for a week or for two weeks. Til a large proportion o! the ea-es the 
disease is fatal. One patient was kept alive for It days In arlflieial respira¬ 
tion (C. L. (li-eene). 

Diagposis.—The, diagnosis is difficult, particularly from ccrtaiu forms of 
multiple neuritis, and if wo include in Landry's paralysis the cases in which 
sensation is involved, distinction between the two affect ions is impossible. Wo 
apparently have to recognize the existence of a rapidly advancing motor par¬ 
alysis without involvement of the sphincters, without wasting or’electrical 
changes in the muscles, without trophic lesions, and without fever—features 
sufficient to distinguish it from cither the acute central myelitis or the polio¬ 
myelitis anterior. It is doubtful, however, whether these characters always 
suffice to enable us to differentiate the eases of multiple neuritis. 

TV. COMBINED SYSTEM DISEASES. 

When the disease is not confined within the limits of either the afferent 
or afferent systems, hut affects both, it is known as a combined xi/xlrm ihwaxe. 
Some authors contend that (lie diseases usually classed under (his head are 
not really system diseases, hut are diffuse processes. 'Plus is the view taken 
iy Leyden and (loldseheider, who limit the term system disease to locomotor 
itaxia and progressive muscular atrophy. 

In certain eases of locomotor ataxia which have run a fairly typical course 
here may be found nfler death, besides the anatomical picture corresponding 
o this disease, a moderate degeneration of the pyramidal tracks and of (he 
antral horns. In progressive muscular atrophy, oil the oilier hand, then; 
nay he degeneration in the dorsal columns. During life llie-e secondary m- 
olvoments of other systems, as they may he termed, riiav or may riot be 
accompanied by demonstrable symptoms, and when such do occur fboy make 
their appearance late in the disease. 

There is another group of eases in which from the very first the symptoms 
point to an involvement of both the afferent and efferent svstems, and it is 
to these that the term primary combined system disease is usually limited. 
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1. Ataxio Paraplegia. 

0 

This name is applied by Gowers to a disease characterized elinicall^ljfc* 
combination of ataxia and spastic paraplegia, and anatomically by inyolvegiffljt 
of the dorsal and lateral columns. 

The disease is most common in middle-aged males. Expssurato.nold and 
traumatism have been occasional antecedents. In striking contrast to ordi¬ 
nary tabes a history of syphilis is rarely to be obtained. 

The anatomical features are a sclerosis of the dorsal columns, which is 
not more marked in the l um bar region and not specially localized in the root 
zone of the cuneate fasciculi. The involvement of the lateral columns is 
diffuse, not always limited to the pyramidal tracts, and there may be an 
,annular sclerosis. Mario believes that in many cases the distribution of the 
sclerosis is due to the arterial supply and not to a true systemic degeneration, 
the vessels involved being branches of the dorsal spinal artery. 

The symptoms are well defined. The patient complains of a tired feeling 
in the legs, not often of actual pain. The sensory symptoms of true tabes are 
absent. ■, An unsteadiness in the gait gradually develops with progressive weak¬ 
ness. The reflexes are increased from the outset, and there may be well- 
developed ankle clonus, Rigidity of the legs slowly comes on, but it is rarely 
so marked as in the uncomplicated cases of lateral sclerosis. From the start 
incoordination is a well-characterized feature, and the difficulty of walking 
in the dark, or swaying when the eyes are closed may, as in true tabes, be 
the first symptom to attract attention. In walking the patient uses a stick, 
keeps the eyes fixed on the ground, the legs far apart, but the stamping gait, 
with elevation and sudden descent-of the feet, is not often seen. The inco¬ 
ordination may extend to the arms. Sensory symptoms are rare, but Gowers 
calls attention to a dull, aching pain in the sacral region. The sphincters usu¬ 
ally become involved. Eye symptoms are rare. Late in the disease mental 
symptoms may develop, similar to those of general paresis. 

In well-marked cases the diagnosis is easy. The combination of marked 
incoordination with retention of the reflexes and more or less spasm are char¬ 
acteristic features. The absence of ocular and sensory symptoms is an impor¬ 
tant point. 

2. Primahy Combined Sclerosis (Putnam). 

The studies of J. ,T. Putnam, Dana, Bastianelli, Kisien Bussell, Collier, 
and Batten have separated from ninong the lesions of the cord a fairly well 
defined disease, characterized anatomically by a diffuse degeneration, often in 
discrete patches. The dorsal and lateral columns are constantly involved, 
chiefly in the thoracic and cervical regions. The nerve roots and the gray 
matter show no changes. The lesions have the “ appearance of a non-systemic 
primary neurone degeneration, not dependent upon antecedent inflammation” 
(E. W. Taylor). 

Of Putnam’s 50 cases, 31 were women, all but 5 above thirty years old. 
A majority of the patients were of small stature and slender frame, and in 
many there bad been a general lack of vigor and a chronic pallor and debility; 
7 presented profound aniemia. There was no luetic history. The relation of 
this group to anaemia is interesting. Russell, Batten, and Collier make thwe 
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'groups: (1) cases of profound anumiia (and om> may add of cachexia), 
'H'hich daring life no symptoms were present, but hi which there wero'foiu 
oonrbined scleroses of the cord post mortem; (2) eases of progressive permeioi 
anffimia, in which spinal symptoms have occurred; (;S) eases of eliron 
sclerosis t»f the cord, in which there occurs, as a secondary feature, a sevei 
anfemia. 

The symptoms are both sensory and motor. The onset is usually wit 
numbness in the extremities, progressive loss of strength, and eniaeiatioi 
Paraplegia gradually develops, before which there have been, as a rule, spasti 
symptoms with exaggerated knee-jerk. The arms are affected less than lb 
legs. Mental symptoms suggestive of dementia paralytica may develop Iowan 
the close. 

3. IIereditaby Ataxia ( Friedreich’s Ataxia). 

In 1861 Friedreich reported 6 cases of a form of hereditary ataxia, am 
the affection lias usually gone by his name. Unfortunately, pimiiiiyui Inna, 
multiplex is also called Friedreich’s disease; so it is best, if his name is use< 
in connection with this affection, to term it Friedreich’s ataxia. It is a verj 
different disease in many respects from ordinary tabes. It. may or may not 
be hereditary. It is really a family disease, seveinl brothers and sisters being, 
is a rule, affected. The 113 cases analyzed by Unllith occurred in 11 unrelated 
families. In his series inheritance of the disease itself occurred in only 33 
lases. Various influences in the parents have been noted; alcoholism in only 
f cases. Syphilis has rarely been present. Of the 113 cases, 86 were males 
ind 57 females. The disease sets in early in life, and in (Inllith's series 15 
iceurred before the ago of two years, 3'J before the sixth year, 15 between 
he sixth and tenth, 20 between the eleventh and fifteenth, 18 between fhe 
ixteenth and twentieth, and 5 between the twentieth and twenty-fifth years. 

The- morbid anatomy shows an extensive sclerosis of the dorsal and lateral 
columns of the spinal cord. The periphery, and the cerebellar tracts are usu¬ 
ally involved. The observations of Dejcrine and Jxstullu are of special interest, 
since they seem to indicate that the change in this disease is a neurogliar 
(ectodermal) sclerosis, differing entirely from the ordinary spinal sclerosis. 
According to this view, Friedreich’s disease is a gliosis of the dorsal columns 
due to developmental errors; hut the question is still unsettled. 

Symptoms. —The ataxia differs somewhat from the ordinary form. The 
• incoordination begins in the legs, hut the gait is peculiar. It. is swaying, 
irregular, and more like that of a drunken man. There is not the characteristic 
stamping gait of the true tabes, llomberg’s symptom may or may not he 
present. The ataxia of the arms occurs early and is very marked; the move¬ 
ments are almost choreiform, irregular, and somewhat swaying. In making 
any voluntary movement the action is overdone, the prehension is elaw-like, 
and the fingers may he spread or overextended just, before grasping an object. 
The hand frequently moves about an object for a moment and then suddenly 
pounces upon it. There are irregular, swaying movements of the head and 
shoulders, some of which are choreiform. There is present in many cases what 
is known as static ataxia, that is to say, ataxia of quiet action. It occurs when 
the body is held erect or when a limb is extended—irregular, oscillating move¬ 
ments of the head and body or of the extended limb. 
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Sensory symptoms arc not usually present. The deep reflexes are lost early 
in the\lisease, and, next to the ataxia, this is the most constant and important 
symptom (Striimpell). The skin reflexes are usually normal, and the nnni|krv 
reflex to Unlit is practically never affected. 

Nystagmus is a characteristic symptom. Atrophy of the optic nerve rarely 
occurs. A striking feature is early deformity of the feet. There is talipes 
equinus. and the patient walks on the outer edge of the feet. The big toe iff 
flexed dorsally on the first phalanx. Scoliosis is very common. 

Trophic lesions arc rare. As the disease advances paralysis comes on and 
may ultimately he complete. Some of the patients never walk. 

Disturbance speech is common. It is usually slow and scanning; the 
expression is often (lull; the mental power is, as a rule, maintained, but late 
in the disease becomes impaired. 

Diagnosis. —The diagnosis of the disease is not difficult when sevqral mem¬ 
bers of a family are affected. The onset in childhood, the curious form of 
incoordination, the loss of knee-kicks, the early talipes equinus, the posi¬ 
tion of the great toe, the scoliosis, the nystagmus, and scanning speech make 
up an unmistakable picture. The disease is often confounded with chorea, 
with the ordinary form of which it has nothing in common. With hereditary 
chorea it has certain similarities, but usually this disease does not sot in until 
after the thirtieth year. 

The affection lasts for many years and is incurable. Care should be taken 
to prevent contractures. 

Cerebellar Type. 

There is a form of hereditary ataxia, described by Marie as cetebeRar 
Mre da-ataxia, which starts later in life, after the age of twenty, with-disa¬ 
bility in the legs, but the gait is less ataxic than “groggy.” '<Thc knee-jerks 
are retained, and a spastic condition of the legs ultimately develops. There 
'"is no scoliosis, nor docs club-foot develop. Sanger Brown’s cases, 25 in one 
family, and J. It. Neff’s, 13, appear to belong to this type. The cerebellum 
has been found atrophied in 2 cases. 

4. Pkooukssivk Intehstitut. HyrEiiTitoriiio Neuuitis ok Infant’s. 

Under this imposing title Dejerine and Sottas described a rare and inter¬ 
esting affection. It is a family disease, and begins in early life. The symp¬ 
toms are those typical of locomotor ataxia, to which is added progressive mus¬ 
cular atrophv, with involvement of the face and a hypertrophy and hardening 
of the peripheral nerves. As the name indicates, it is an interstitial hyper¬ 
trophic neuritis with secondary involvement of the dorsal columns of the cord. 
This disease has been associated with progressive neural muscular atrophy, but 
Dejerine has shown that it is quite distinct. 

5. Toxic Combined Sclehosis. 

Certain poisons_cause changes in the .lateral and dorsal columns of the 
cord that resemble those of the combined system diseases. They have been 
.demonstrated in pellagra and in ergotism, and have already been described. 
In pernicious amemia and many chronic wasting diseases these scleroses occur, 
and are believed to be due to the action of poisons produced within the system. 
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0. DIFFUSE DISEASES OF THE NERVOUS SYSTEM. 

I. AFFECTIONS OF THE MENINGES. 

Diseases of tjie Duka Mater (Parliyniviiinyilu). 

Pachymeningitis Externa.-/r(iEiiEiutxT,. —llmaum-hago often occurs os t 
i rgjjfilt nf frmhir c Inflammation of the external layer of the dura is raw 
^Caries.of the bone, ipllior extension from Uil'liilit-our disease or due to syphilis 
is the principal cause. In the syphilitic eases there may he a great thiekemii). 
of the inner table and a large collection of pus beta ecu the dura and 1 he bone 

Occasionally the pus is infiltrated between the two layers of the dura maloi 
or may extend through and cau-e a dura-arachnitis. 

The symptoms of external paclnmeningitis are indefinite. In the syph¬ 
ilitic eases there may he a small sinus communicating with the exterior. Com¬ 
pression symptoms may occur with or without paralysis. 

£ SW iAlr.—All acute form may occur-in syphilitic ailed ions of the hones, 
.ill tumors, anil-m nnoiin-ni. The symptoms are those of a compression of 
the cord. A chronic form is much more common, and is a constant accom¬ 
paniment of tuberculous canes of the spine. The internal surface of the dura 
may he smooth, while the external is rough and colored with caseous masses. 
The entire dura may lie surrounded, or the process may be confined to (lie 
ventral surface. 

Pachymeningitis Interna. —This occurs in tlm-e forms: (I) IVendo-mem- 
branous, (2) purulent, and (fl) luemorrliagie. The lir-4 two are unimportant. 
Pseudo-meinhianous inflammation of (tie lining membrane ol (he dura is iTot 
usually recognized, hut a most characteristic example of it came under my 
observation as a secondary process in pneumonia. Purulent pachymeningitis 
may follow an injury, hut is more commonly the result of extension from 
inflammation of the yds. it, is remarkable how rarely pus is found lid ween 
the dura and arachnoid membranes. 

H^MOKiuiaoic Paohymeniniiitis (Ihnmal.uiiM of the Dura Main). 

Cerebral Form. —This remarkable condition, first described by Virchow, 
is very, rare in general medical practice. During ten, years no instance of it 
came under my observation at the Montreal (ieneral Hospital. On the oilier 
hand, in the post-mortem room of the Philadelphia Hospital, which received 
material frond a large almshouse and asylum, the cases were not uncommon, 
and within three months I saw- four characteristic examples, three of which 
came from the medical wards. The frequency of the condition in asylum work 
may be gathered from the fact that in 1,1K5 post modems at the (Joxernment 
Hospital for the Insane, Washington, to June till. 1897, there were JD7 eases 
-with “a true neo-membrane of internal pachymeningitis’' (Itlaeklmrn). Of 
these eases, 45 were chronic dementia, 87 were general paresis, .’it) senile de¬ 
mentia, 28 chronic mania, 28 chronic melancholia. 22 chronic epileptic insan¬ 
ity, 6 acute mania, and 1 ease imbecility. Forty-two of the cases were in 
persons over seventy years of age. 

It has also been foundun profound antenna and other c discaaes at the blood 
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and of ..tbeJdood- vessels, and is said to have followed certain of th^aento 
fevers^ Herter has called attention to the not infrequent occurrence of the 
i, lesion in badly nourished, cachectic children. 

T hff g mrhid anatomy is interesting. Virchow’s view that the delicate vas¬ 
cular membrane precedes the hasmorrhage is undoubtedly correct. Practically 
we see one of .three conditions in these cases: (a) subdural vascular mem¬ 
branes, often of extreme delicacy, formed by the penetration of blood-vessels 
and granulation tissue into an inflammatory exudate (so-called “organiza¬ 
tion” of an inflammatory exudate); (b) simple subdural hemorrhage; (c) 
a combination of the two, vascular membrane and blood-clot. Certainly the 
vascular membrane may exist without a trace of haemorrhage—simply a 
fibrous sheet of varying thickness, permeated with large vessels, which may 
form beautiful arborescent tufts. On the other hand, there are instances in 
which the subdural haemorrhage is found alone, but it is possible that in 
some of these at least the haemorrhage may have destroyed all trace of the 
vascular membrane. In some cases a series of laminated clots are found, 
forming a layer from 3 to 5 mm. in thickness. Cysts may occur within this 
membrane. The source of the luemorrhage is probably the dural vessels. 
Huguemn and others hold that the bleeding comes from the vessels of the 
pia mater, but certainly in the eayly stage of the condition there is no evidence 
of this; on the other hand, the highly vascular subdural membrane may be 
seen covered with the thinuest possible sheeting of clot, which has evidently 
come from the dura. The subdural luemorrhage is usually associated with 
atrophy of the convolutions, and it is held that this is one reason why it is so 
common in the insane, especially in dementia paralytica and dementia senilis. 
We meet with the condition also in. phthisis and various cachectic conditions 
in’which the cerebral wasting is as common and almost as marked as in cases 
of insanity. Ivdnig found in J35 cases of hauuorrhagic pachymeningitis from 
the Berlin Pathological Institute that 23 per cent accompanied phthisis. 
Atrophy, however, may not be the only factor. 

The symptoms are indefinite, or there may be none at all, especially when 
the luemorrhages are small or have occurred very gradually, and the diagnosis 
can not lie made with certainty. 1 Headache has been a prominent symptom 
in some cases, and when the condition exists on one side there may;be hemi¬ 
plegia. The most helpful symptoms for diagnosis, indicating that the hasmor- 
rhage in an apoplectic attack is meningeal?arc (1) those referable to increased 
intracranial pressure (slowing and irregularity of the pulse, vomiting, coma, 
contracted pupils reacting to light slowly or not at all) and (2) paresis and 
paralysis, gradually increasing iqj^xtent, accompanied by symptoms which 
point to a cortical origin. Extensive bilateral disease may, however, exist 
without any symptoms whatever. 

Spinal Form.—The spinal pachymeningitis interna, described by Char¬ 
cot and Joffroy, involves chiefly the cervical region (P. cervical is hyper- 
trophica). The space between the cord and the dura is occupied by a firm, 
concentrically arranged, fibrinous growth, which is seen to have developed 
within, not outside of. the dura mater. Tt. is a condition anatomically 
identical with the hamiorrhagic pachymeningitis intSrna of the brain. The 
cord is usually compressed; the central canal may lie dilated—hydronivelus— 
and there arc secondary degenerations. The nerve roots are involved in the 
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growth and are damaged and compressed. The extent is xariahle. It may 
'limited to qpe segment, but more commonly invokes a considerable portion < 
the cervical enlargement. The disease is chrome, and in some eases prosen 
a characteristic group of symptoms. There are intense neuralgic pains in tl 
course of the nerves whose roots are invoked. They are elnellv in the arn 
and in the cervical region, and vary greatly in intensity. There nun he hv|H> 
lesthesia with numbness and tingling; atrophic changes nun develop, and I hoi 
may be areas of amosthesia. (iradually motor disturbances appear; the arn. 
become weak and the muscles atrophied, particularly in certain groups, as tli 
flexors of the hand. The extensors, on the other hand, remain intact, so tha 
the condition of claw-hand is gradually produced. The grade of the atroph 
depends much upon the extent id' involvement of (lie conical none roots, am 
in many cases the atrophy of the muscles of the shoulders and arms become 
extreme. The condition is one of conical paraplegia, with conlraelure.- 
flexion of the wrist, and typical main en yriffe. Usually before the arms nr 
greatly atrophied there are the symptoms of what tin* French writers tern 
the second stage—namely, involvement of the lower extremities and the grad 
ual production of a spastic paraplegia, which may develop several months aftci 
the onset of the disease, and is duo to secondary changes in the cord. 

The disease runs ft chronic course, last mg, perhaps, two or more years 
In a few.instances, in winch symptoms pointed definitely to this condition 
recovery lias taken place. The disease is to be distinguished from amyotrophic 
lateral sclerosis, syringomyelia, and juniors. From the' first it is separated by 
the marked severity of the initial pains in the neck and arms; from the second 
by the absence of the sensory changes characteristic of syringomyelia. From 
certain tumors it is very dillieiilt to distinguish; in fuel, the fibrinous layers 
form a tumor around the cord. 

The condition known as lia'intiloina of the dura mater may occur at any 
part of the cord, or, m its slow, progressive form—pachymeningitis hiein- 
orrhagica interna—may he limited to the cervical region and produce the 
symptoms just mentioned. It is sometimes extensive, and may coexist with 
a similar condition of the cerebral dura. Cysts may occur filled with hiem- 
orrhagic contents. 

Diseases op the Pia Mater (Acute Cerebrospinal Leptomeningitis). 

Etiology. —Under cerebro-spinal fever and tuberculosis the, two most im¬ 
portant forms of meningitis have been described. Other conditions with which 
meningitis is associated arc: (1) The acute, [even, more particularly pmm- 
mp pia erysipelas, and septicaemia; less fluently small-pox, typhoid fever, 
searM fever, measles, etc. (2) Injury or disease of the bones of the skull. 
In this group by far the most fretpiont cause is necrosis of the petrous portion 
of the temporal bone in chronic otitis. (3) Extension from disease of the, 
'nojt Meningitis has followed perforating of the skull in sounding the frontal 
sinuses, suppurative disease of these sinuses, and necroses of the cribriform 
plate. As mentioned under cc-ebro-spinal fever, the infection is thought to 
lio possible through the nose. (4) As a terminal infection in chronic nephritis, 
arterio-sclerosis, heart-disease, gout, and the wasting diseases of children. 

The following etiological table of the acute forms of meningitis may be- 
useful to the student: 
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&f '■ °Lr br,K,| ’ ima } if) &i«. | Diplococous intracolluUris. . 

I { 2. Pneuniococcic. } f ft—— 


U 



l 


1 , Tuberculous. 

2 . Pneumo- 

eoeelc. 

, 


3 . Pyogenic, 

4 . Mi so el In- ( 
neons acute < 
inteetious. ( 


(a) Secondary to pneumonia, en¬ 
docarditis, etc. 

( 4 ) Secondary to disease or injury 
of cranium or its fossa 1 . 

(«) Following locul disease of cra¬ 
nium or a local infection elsewhere. 

( 4 ) Terminal infection in various 
chronic maladies. 

In typhoid fever, influenza, diph¬ 
theria, gonorrhoea, anthrax, actino¬ 
mycosis, und other acute diseases. 


.Bacillus tuberculosis, 

1 Pnoumococcus. 


Various forms.of staphy¬ 
lococci and streptococci. 

Typhoid bacillus, influ¬ 
enza bacillus, diphtheria 
bacillus, gonococcus, etc. 


Morbid Anatomy.—The liasal or cortical meninges may be chiefly attacked. 
The degree of involvement, of the spinal meninges varies, 'in the form asso¬ 
ciated with pneumonia and ulcerative endocarditis the disoase-is bilateral and 
usually limited to the cortex. • In extension from disease of the ear it is often 
unilateral and may be accompanied with abscess or with thrombosis of the 
sinuses. In the non-tuberculous form in children, in the meningitis of chcooic 
Bright’s disease, and in cachectic conditions the base is usually iuvolyed. In 
the eases secondary to pneumonia the effusion beneath the arachnoid may bo 
very thick and purulent, completely hiding the convolutions. The ventricles 
also may be involved, though in these simple forms they rarely present the 
distention and softening which is so frequent in the tuberculous meningitis. 
For a more detailed description the student is referred to the sections on 
ccrebro-spinal fever and tuberculous meningitis. 

- Symptoms.—The clinical features of meningitis have already been de¬ 
scribed at length in the diseases just referred to, and 1 shall here give a gen¬ 
eral summary. 1 have already', on several occasions, called attention to the 
fact that .cortical meningitis is not to be recognized by any symptoms or set of 
symptoms from a condition which may be produced by the poison of many 
of the specific fevers. - In the cases of so-called cerebral pneumonia, unless the 
base is involved and the nerves alfccted, the disease is unrecognizable, since 
identical symptoms may be produced by intense engorgement of the meninges. 
In typhoid fever, in which meningitis is very rare, the twitchings, spasms, and 
retractions of the neck arc almost invariably associated with cerebro-spinal 
congestion, not with meningitis. Actual meningitis does, however, occur in 
typhoid fever, and, as Ohlmachcr’s cases show, the typhoid bacilli may be 
present in the exudate. 

A knowledge of the etiology gives a very important clew. Thus, in middle- 
ear disease the developinent of high fever, .delirium, vomiting; convulsions, and 
retraction of the head and neck would be extremely suggestive of meningitis 
or abscess. Headache, which may be severe and continuous, is the most com¬ 
mon symptom. While the patient remains conscious this is usually the chief 
complaint, and even when semieomatose he may continue to groan and to 
place his hand on his head. In the fevers, particularly in pneumonia, there 
may be no complaint of headache. Delirium is frequently early, and is most 
marked when the fever is high. Convulsions are lesfr common in simple than 
in tuberculous meningitis. They were not present in a single instance in the 
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cases which I have seen in pneumonia, ulcerative endocarditis, or xoplicu'inii 
l a the simple meningitis of children they may occur. Epileptiform attack 
vthichi»roe and go arc highly elmrneteristic of direct irritation of the cortex 
’ Rigidity -and spasm or twi tellings of the muscles are more common. .Stilfncs 
and retraction of the muscles of the nock are important symptoms; lmt the 
are by no means constant, and are most frequent when the iiillnmmalion ii 
ext o n fi'vexui the meninges of the cervical cord.\ There may lie I r ^mp s. gritluij. 
of the teeth, or spastic contraction of the abdominal muscles. Vaunting is 
a common symptom in the early stages, particularly in basilar meningitis 
Co nstipation is usually present. Jn the late stages the urine and laves may Ik 
passed involuntarily. , Optic neuritis is rare in the meningitis of the cortex, 
but is npt uncommon when the base is involved. Isailic lays stress on the 
'hypencsthcsia of the skin and muscles, especially of the muscles of the neck 
and calves. 

Important symptoms arc duo to lesions of the nerves at. the base. 'Stra¬ 
bismus or ptosis may occur. The facial lierve may he involved, producing 
slight paralysis, or then* may he damage to ihe tilth nerve? producing nn- 
aesthlgia and, if the Gasserian ganglion is afl’cclcd. trophic changes in the 
cornea. T he p upils are at lirst contracted, subsequently dilated, and perhaps 
unequal., The reflexes in the extremities aic often accentuated n| the begin¬ 
ning of the disease; later they are diininishe'l or entirely abolished. Herpes 
is common, particularly in the epidemic form. 

''Fever is present, modem Ic m grade, rarely rising above In:!’. In the 
non-tnbereuloiis leptomeningitis of debilitated children and in Height's dis¬ 
ease there may lie litlle or no fever. The pnl-e may be increased m» frequency 
at first, though this is unusual. One of the striking features of (he disease 
is the slqyyness of the pulse m relation to Ihe temperature, even in the early 
stages. Subsequently it innv be irregular and still slower. The very rapid 
emaciation which often occurs is doubtless to lie rel'ened to a disturbance of 
the cerebral influence upon metabolism. Kenng’s sign has been described 
under cerehro-spinal fever. Lumbar puncture is exceedingly valuable for 
diagnosis. Not only does Ibis frequently prove imli-piilably the existence 
of an acute meningitis, but the bacteriological examination mav decide as 
to the etiological factor, and thus yield a more rational basis for treat¬ 
ment. 

Treatment. —There are no remedies which in any way coni ml the course 
of acute meningitis. An ice-bag should be applied to the bead and, if the 
subject is young and full-blooded, general or local depletion may be practised. 
Absolute rest and quiet should lie enjoined. When disease of the ear is 
present, a surgeon should he early called in (oiisullation, and if there are 
symptoms of meningo-cnocpbalitis which can in any way he localized trephin¬ 
ing should be practised. An occasional saline purge will do more to relievo 
the congestion than blisters and local depletion. The warm baths, as recom¬ 
mended by Aufreeht and described under eercbro-xpinal fever, should be given 
every three hours. It is possible that rcoim*rv may-follow in the primary 
pneumococcus form (Nelter). If coiinter-irrilalion is deemed esviitial, the 
thermo-cautery may he lightly applied to the hack of the neck. Large doses 
xf the pcrehloride of iron, iodide of potassium, and mercury are recommended 
3y some authors. 
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Tlio application of an ice-cap, attention to the bowels and stomach, and 
keeping the fever within moderate limits by sponging, are the necessary meas¬ 
ures in a disease recognized as almost invariably fatal, in which also the cases 
of recovery are extremely doubtful. Quincke’s lumbar puncture (see page 
.Kill) may be used as a therapeutic measure. Fiirbinger in one case’removed 
00 ce. of cloudy fluid, in which tubercle bacilli were found. The headache 
and other cerebral symptoms disappeared, and the patient, a man of twenty, 
recovered. Wallis Ord and Waterhouse report a case of recovery, in a child 
of live years, after trephining and drainage. In a recent case Ilalsted made 
an unsuccessful attempt to irrigate the cerebro-spinal meninges in the manner 
suggested by lajonard Hill. 

Posterior Basic Meningitis (Sporadic Cerebrospinal Fever). 

Specially studied by (lee, Lees, and Barlow, this form is met with chiefly 
in infants during the first year, 81 of 110 eases. It presents a marked sea¬ 
sonal incidence the first, half of the year. Anatomically there is found inflam¬ 
mation with matting of the parts over the posterior part of the base of the 
brain from tin, optic commissure to the medulla, and with distention of the 
lateral, the third, and sometimes the fourth ventricle with turbid fluid. The 
two most striking features clinically arc retraction of the head and blindness. 
The cervical opisthotonos is a most characteristic symptom. K\tensor and 
flexor spasms of the limbs also occur. There are remarkable- erises, with chill, 
increased fever, vomiting, and exaggeration of the spasms (Box). The prog¬ 
nosis is had, hut recovery takes place in a few cases. Much discussion has 
taken place as to the relation of this form to epidemic cerebro-spinal fever. 
Sldl, Hunter, Nuttall, and others claim that the organism found corresponds 
with the meningococcus, and with this view Koplik and other New York 
observers agree. Houston and Rankin state that the organism of posterior 
basic meningitis has much the same cultural characters, but differs entirely in 
its opsonic and agglutinating powers; but Arkwright, in a careful study of 
forty-live different strains, could not confirm this view. 

Chronic Leptomeningitis.—This is rarely seen apart from syphilis or tuber¬ 
culosis, in which the meningitis is associated with the growth of the granu- 
lomata in the meninges and about, the vessels. The symptoms in such cases 
are extremely variable, depending entirely upon the situation of the growth. 
The epidemic meningitis may run a very chronic course. The posterior basic 
meningitis may be chronic. In the cases reported by (tee and Barlow the 
duration m some instances extended even to a year and a half. Quincke’s 
meningitis serosa is considered with hydrocephalus. 


n. SCLEROSES OF THE BRAIN. 

General Remarks.—The supporting tissue of the central nervous system 
is the neuroglia, derived from the ectoderm, with distinct morphological and 
chemical characters. The meninges arc composed of true connective tissue 
deiived from the mesoderm, a little of which enters Qie brain and cord with 
the blood-vessels. The neuroglia plavs the chief part in pathological processes 
within the central nervous system, but changes in the connective tissue ele- 



.DIFFUSE DISEASES OF THE NERVOUS SYSTEM. ft 

meats may also be important. A convenient division of the corobro-spim 
scleroses is ihtol degenerative, inflammatory, and developmental forms. * 

/ The degenerative eeleroses comprise the largest and most important sub 
division, in which provisionally the following groups nun he made: (d). Th 
common secondary degeneration which follows when nervo-libres are cut ol 
from their trophic centres (the severance of portions of neurones from th' 
main portions containing the nuclei); {Jjj !o\ic forms, amoiig’which may la 
placed the scleroses from lead and ergot, and. most, important of all, tlu 
sclerosis of the dorsal columns, due m such a large proportion of cases to tin 
virus of syphilis. Other unknown tovie agents max possibly induce degenera¬ 
tion of the nerve-fibres in certain tracts. The systemic paths in the cord 
differ apparently in their susceptibility, and the dorsal columns appear most 
prone to undergo this change; (e) the sclerosis associated with change in the 
smaller arteries and capillaries, which is met with as a senile process in the 
convolutions. In all probability some of the forms of insular sclerosis are 
duo to primary alterations in the blood-vessels; but il is not yet settled 
whether the lesion ill these cases is a primary degeneration ol* the nerve cells 
and fibres to which the sclerosis is secondary, or whether the essential factor 
iff an alteration in nutrition caused by lesions of the capillaries and smaller 
vrterics. 

\ The hi/liinuiitilorii scleroses embrace a less important, and less extensive 
'roup, comprising secondary forms which develop in eonseipieiiec of irritative 
nflanimation about, tumors, foreign bodies, lucmorrhages, and abscess. Histo¬ 
logically' these are chiefly mesodermie (vascular) scleroses, which arise from 
the connectivo tissue about the blood-vessels. I’ossibly a similar change may 
follow the primary, acute encephalitis, which Slrumpcll holds is the initial 
lesion in the cortical sclerosis which is so commonly found post mortem til 
infantile hemiplegia. 

The developmental scleroses are believed to he of a purely neurogliar char¬ 
acter, and embrace the new growth about the central canal in syringomyelia 
and, according to recent French writers, the scleiosis of the dorsal columns 
in Friedreich's ataxia. It is slated that hislologually this form is different 
from the ordinary variety. It may lie, too. that the diffuse cortical sclerosis 
met, with ns a congenital condition w ithmit thickening of the meninges belongs 
to this type. It, is not improbable that many forms of sclerosis are of a mixed 
character, in which both the ectodermic glia and mesodermie connective tissue 
are involved. 

Anatomically we meet with the following varieties: 

(1) Miliary sclerosis is a term which has been applied to several different 
conditions, (lowers mentions a ease in which there were grayish-red spots at 
the junction of the white and gray matters, and in which the neuroglia was 
increased. There is also a condition in which, on the surface of the convolu¬ 
tions, there are small nodular projections, varving from a half to five or more 
millimetres in diameter. Single nodules of this sort are not uncommon; 
sometimes they are abundant. So far as is known no symptoms are produced 
by them. 

(2) Diffuse sclerosis, which may involve an entire hemisphere, or a single 
lobe, in which cast' the lerm sclerose lohtiire has been applied to it by the 
French. It is not an imporlani condition in general medical practice, but 
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occurs most frequently in idiots and imbeciles. In extensive cortical sclerosis 
of one hemisphere the ventricle is usually dilated* The symptoms of this 
condition depend upon the region affected. There may he a considerable 
extent of sclerosis without symptoms or without much mental impairment 
In a majority of cases there is hemiplegia or diplegia with imbecility or 
idiocy. 

(3) Tuberous Sclerosis. —Tn this remarkable form, which is also known as 
hypertrophic sclerosis, there are on the convolutions areas, projecting beyond 
the surface, of an opaque white color and exceedingly firm. The sclerosis 
may not disturb the symmetry of the convolution, but simply cause a great 
enlargement, increase in the density, and a change in the color. 

These three forms are not of much practical interest except in asylum and 
institution work. The fourth variety forms a well-characterized disease of con¬ 
siderable importance, namely, multiple sclerosis. 

(4) Multiple (Insular: Disseminated) Sclerosis {Sclerose en plagues ).— 
Definition. —A chronic affection of the brain and cord, characterized by 
localized areas "in which the nerve elements are more or less replaced by 
neuroglia. This may occur in the brain or cord alone, more commonly in both. 

The etiology is obscure. Kahler, Marie, and others assign great importance 
to the infectious diseases, particularly scarlet fever, it is fouiid most com¬ 
monly in young persons, and cases are not uncommon in children. 

Moiutm Anatomy.— The sclerotic areas are widely distributed through 
the brain and cord, and cases limited to either part alone are almost un¬ 
known. 'Flic grayish-red areas are scattered indifferently through the white 
and gray matter (R. \V. Taylor). The patches are most abundant in the 
neighborhood of the ventricles, and in the pons, cerebellum, basal ganglia, 
and the medulla. The cord mny be only slightly involved or there may be 
very many areas throughout its length. The cervical region is apt to be 
most affected. The nerve roots and the branches of the cauda equina are 
often attacked. Histologically in the sclerosed patches there is a degeneration 
of the medullary sheaths, with the persistence for some time of the axis* 
cylinders. These naked axis-cylinders are thought by some to be new-formefl 
nerve-fibres. Accompanying this there is marked proliferation of the neu¬ 
roglia, the fibres of which are denser and firmer. Secondary degeneration, 
although relatively slight, does occur. 

Symptoms.— The onset is slow and the disease is chronic. ■ Feebleness of 
the legs with irregular pains and stiffness are among the early symptoms. 
Indeed, the clinical picture may be that of spastic paraplegia with great 
increase in the relieves. The following are the most important features: 

(a) Volitional Tremor or So-called Intention Tremor. There is no paraly¬ 
sis of the arms, hut on attempting to pick up an object there is trembling 
or rapid oscillation. A patient may be unable to lift even a glass of water 
to the mouth. 'The tremor may be marked in the legs, and in the head, 
which shakes as he walks. When the patient is recumbent the muscles 
may be perfectly quiet. On attempting to raise the head from the pillow, 
trembling at once comes on. (6) Scanning Speech. —The words arc pro- 


*In my monograph on Corebral Palsies of Children I Imre given n description of the 
distribution of the sclerosis in ten specimens in the museum at tho Klwyn Institution. 
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site and character of the lesion. Some of the more important points to 
observe are the following: (1) subjective sensations, particularly the char¬ 
acter and seat of pain, if any be present, such as the radiating pains, of 
dorsal root compression; (2) the patient’s attitude, as the position of the 
arms in cervical lesions, the character of the respiration, whether'diaphrag¬ 
matic, etc.; (3) motor symptoms, the groups of paralyzed muscles and their 
electrical reaction; (-1) the sensory symptoms, including tests for tactual, ther¬ 
mic, and dolorous impressions, for muscle sense, bone sensation, etc.; (5) the 
condition of the reflexes, both the tendon and the skin reflexes as well as 
those for the pupil, the bladder and rectum, etc.; (<i) the surface temperature 
and condition of moisture or dryness of the skin, which gives an indication 
of vaso-molor paralysis. The table on pages 871—873 and the figures on pages 
878 and 879 will be useful while making an examination. 

Focal Lesions. —We have seen that a lesion involving a definite part of the 
gray matter of the spinal cord, owing to destruction of the cell bodies of the 
lower motor neurones and consequent degeneration of their axis-cylinder proc¬ 
esses, is accompanied by a loss of power to perform certain definite movements. 
Thus a disease, such as anterior poliomyelitis, which is confined to the gray 
matter, gives as its only symptom a characteristic flaccid paralysis, and the seat 
of the lesion is revealed by the muscles involved. If from injury or disease 
a lesion involves more than the gray matter and, for example, if the neigh¬ 
boring fibres of the pyramidal tract be affected there may be in addition a 
spastic paralysis of the muscles whose centres lie in the lower levels of the 
cord. The degree of such a paralysis depends upon the intensity of the 
lesion of the pyramidal tract and may vary from a slight weakness in dorsal 
flexion of the ankle to an absolute paralysis of all the muscles below the 
lesion. Again, if the afferent tracts of the cord are affected sensory symptoms 
may bo added to the motor palsy. There may bo disturbances of pain and 
temperature sense alone or touch also may he affected. This, however, is 
more rare except in serious lesions. The upper border of disturbed sensation 
often indicates most clearly the level of the disease, especially when this is 
in the thoracic region where the corresponding level of motor paralysis is 
not easily demonstrated. It is unusual for cutaneous amesthesia in organic 
lesions of the cord to extend above the level of the second rib and the tip 
of the shoulder, for this represents the lower border of the skin-field of 
the fourth cervical (see sensory charts), and as the chief center for the dia¬ 
phragm lies in this segment, a lesion at this level sufficiently serious to 
cause sensory disturbances, would probably occasion motor paralyses as well 
and yould entirely shut off the movements necessary for respiration. It is 
to be noted that the demonstrable upper border of the anaesthetic field may 
not quite reach that which represents the level of the lesion. This is due to 
the functional overlapping of the segmental skin-fields (Sherrington) and 
applies more to touch than to pain and temperature. There is often a narrow 
zone of %ypenesthesia above the anesthetic region. 

Complete Transverse Lesions. —When fhe transverse lesion is total and 
the lower part of the cord is cut off entirely from all influences from above, 
there is complete sensory and motor paralysis up to the segmental level of 
the injury, and the tendon reflexes, whose centres lie below, are lost instead* 
of being exaggerated, as they are apt to be in case the lesion is a focal one. 
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pie symptomatology of total transverse lesions in mail lias thus been given 
iy Collier, y) Total flaccid paralysis of muscles below the level of the lesion. 
|Spastic paralysis indicates that the lesion is incomplete.) ('») Permanent 
position of the knee-jerk and other deep reflexes supplied by the lower seg¬ 
ments of the cord. (3) A rapid wasting of the paralyzed muscles with a loss 
if the faradie excitability. ( I) The sphincters lose their (one. and there is 
ribbling. (5) There is total amvsthesia to the level of the lesion (the zone 
f hyperesthesia is rare). (6) The only sign of self-action remaining is in 
the occasional presence, though in reduced degree, of certain skin reflexes 
such as the plantar reflex with its dorsal flexor response in the great toe. 

Unilateral lesions. —The motor symptoms, which follow lesions limited 
to one lateral half of the cross-section of flu: spinal cord, are conlined to 
one side of the body; they are on the same side ns the lesion. At the level 
of the lesion, owing to destruction of cell bodies of the lower system of 
neurones, there will be found flaccid paralysis and atrophy of those muscles 
whose centres of innervation happen to lie at this level. Owing jo degoneraf ion 
of the pyramidal tract, the muscles whose centres lie at lower levels are also 
paralyzed, but. they retain their normal electrical reactions, bevome spastic, 
awl-do not atrophy to any great degree. 

Owing to the early crossing of the alfcrciit*paths in the cord, the sensory 
symptoms are peculiar. On the side of the lesion—the paralyzed side—corre¬ 
sponding to the segment or segments of the cord involved, there is a zone 
of anesthesia to all forms of sensation, but below this the sensitivity remains 
normal or may be increased, for there is often hvpenesthesia. Tljc muscle 
sense, however, is impaired, fin the side opposite to the lesion and nearly 
up to its level there is complete loss of perception for pain and loinpornluri: 
and there is more or less dulling of tactual sense as well. 

The following table, slightly modified from (lowers, illustrates the dis¬ 
tribution-of these symptoms in a complete liemi-lcsion of the cord:. 


Cord. 


Zono of cutaneous hyper,estlicsia. 
Zone of cutaneous ana'd hesia. 
Lower segment typo ot paralysis 
with atrophy. 

liosion. 

• 


Upper segment type of paralysis. 
Ilypenestnesia of skin. 

Muscular sense impaired, 
lie Ilex action first lessened and 
then increased. 

Surface temperature raised. 


Muscular power normal. 

Loss of sensibility of skin to pain 
and lem|H*mt ure. , 

MtiM'iilur sense normal. 

Reflex hcLioii normal. 

Temperature same as that above 
lesion. 


This combination of symptoms was first recognized by Brown-S£quard, 
after whom it lias been named. II is common in syphilitic diseases of the 
cord, may follow tumors, slab-vvmuuK and is not infrequently associated with 
syringomyelia and baanorrliages into the cord. It h only in exceptional cases, 
of course, that the lesion is absolutely limited to the bcnii-seefion of the 
cord and the symptoms consequently may vary somewhat in degree. 
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The explanation of the disturbance in sensation is not entirely, satisfactory 
and can not be until our knowledge of the paths of sensory conduction ii 
more accurate. These cases hare convinced most clinicians that in man tht 
.paths for touch, pain, and temperature cross the middle line soon aft© 
entering the spinal cord, and proceed toward the brain in the opposite 
side, while that for muscular sense remains in the dorsal columns of th< 
same side. Anatomy lends some support to this view, and it is the explanatioi 
usually given. The experiments on animals have thrown some doubt on this 
view, especially those of Mott on monkeys, which seem to indicate that the 
sensory paths for the most part remain on the same side of the cord. 

H. AFFECTIONS OF THE BLOOD-VESSELS. 

1. Congestion". 

Apart from actual myelitis, we rarely see post-niortem evidences of con¬ 
gestion of the spinal cord, and when we do, it is usually limited either to the 
gra\ matter or to a definite portion of the organ. There is necessarily, 
from the posture of the body post•moitern, a greater degree of vascularity 
in the dorsal portion of the cord. The white matter is rarely found con¬ 
gested, even when inflamed; in [net, if is remarkable how uniformly pale 
this portion of the cord is. The gray matter often lias a reddish-pink tint, 
but rarely a deep reddish hue. except when myelitis is present. If we know 
little anatomically of conditions of congestion of the cord, wo know less 
clinically, for there are no features in any way characteristic of it. 

2. AN/UMLv. 

So, .too, with this state. There may be extreme grades of anasmia of 
the cord without symptoms. In i chlorosis, for example, there are rarely 
symptoms pointing to the cord, and there is no reason to suppose that such 
sensations as liuaxmuss in the ii mbs and tingling are especially associated 
with uraemia. 

There are, however, some very interesting facts with reference to the 
profound nmcmia of the eoid which follows ligature of the aorta. In cx- 
poriments made in Welch's laboratory by llertcr, it was found that within 
a few moments after the application of the ligature to the aorta/paraplegia 
came on. Paralysis of the sphincters developed, hut less rapidly. Recent 
observations made l>v llalsted on occlusion of the abdominal aorta in dogs 
have shown that paraplegia occurs in a largo percentage of cases, many of 
which, however, may recover as the collateral circulation is established. In 
the fatal eases Gilman found extensive alterations in the cell bodies of 
the lower part, of (ho cord with degenerations. This condition is of interest 
in connection with the occasional rapid development of a paraplegia after 
profuse hamiorrhage. usually from the stomach or uterus. It may come 
on at once or at the end of a week or ten days, and is probably due to 
an anatomical change in the none elements similar to that produced in 
Hertor’s experiments. The degeneration of the dorsal columns of the cord 
in_pornieious anamiiaTias already been described. 
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3. Embolism and Thrombosis. 

Blocking of tli%spinnl arteries by emboli rarely occurs. It. may be pro¬ 
duced experimental^, and Money found that it was associated with chorei¬ 
form movements. Thrombosis of the smaller \essels in connection with endar¬ 
teritis plays an important part in many of the acute and clyonie changes 
in the cord. 

•I. End urn-aims. 

It is remarkable how frequently in persons over fifty the arteries of the 
spinal cord are found sclerotic. The following forms may be met with: 
(1) A nodular peri-arteritis or endarteritis associated with syphilis and 
sometimes with giiminala of the meninges; (i) an arteritis obliterans, with 
great thickening of the ultima and narrowing of the lumen of the vessels, 
involving ehielly the medium and larger-sized arteries. Miliarv aneurisms 
or aneurisms of the larger vessels are rarely found in the sjiiual cord. In 
the classical work of Leyden but a single instance of the latter is mentioned. 

6. H^SMoruui.uin into the Siunal M mi mu\i.s; 11 .km .vtoiiiiii.vciiis. 

I 

In meningeal apoplexy, as it is called, the blood may lie between the 
dura mater and the spinal canal—extra-meningeal hiemorrhage— or within 
the dnra mater—intra-mcniiigeal hiemorrhage. 

(a) Extra-meningeal haemorrhage at .. usually as a result of traumatism. 

The exudation may bo extensive without compiessioi, of the cord. The 
blood comes from the large plexuses of veins which may surround the dura. 
The rupture of an aneurism into the spinal canal may produce extensive 
and rapidly fatal hiemorrhage. 

(b) Intra-meningeal haemorrhage is a less frequent result of trauma, hut 
in general is perhaps rather more common. It is rarely extensive from causes 
acting directly on the spinal meninges themselves. Scattered hamiorrlmges 
arc not infrequent m the acute injections fevers, and 1 have twice, in 
malignant small-pox, seen much extravasation. Bleeding mav oeeur also 
in death from convulsive disorders, such as cpilepsv, tetanus, and strychnia 
poisoning, and has been recorded in association with difficult parturition. 
The most extensive hicmorrhagcs occur in cases in which the blood comes 
from rupture of an aneurism at the base of the brain, either of the hasilar 
or vertebral artery. In several cases of this Kind I have found a large 
amount of blood in the spinal meninges. In ventricular u|«>ple\y the blood 
may pass from the fourth ventncle into tin* spinal meninges. I here is 
a specimen in the medical museum of Mefiill College of the most extensive 
intraventricular hiemorrhage. in which the blood passed into the fourth 
ventricle, and descended beneath the spinal arachnoid for a considerable 
distance. In cranial fractures, particularly those of the base of the skull, 
tlic resultant haemorrhage almost always finds its way into tin* subarachnoid 
space about the cord and may he demonstrated by the withdrawal of bloody 
fluid by a lumbar puncture. The procedure is of considerable diagnostic value. 
On the other hand, haemorrhage into the spinal meninges may possibly ascend 
into the brain. 
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Symptoms. —The symptoms in moderate grades may be slight and in¬ 
definite. In the non-traumatic cases the haemorrhage may either come on 
suddenly or after a day or two of uneasy sensations ^mg ti*e spine. As 
a rule, the onset is abrupt, witli sharp pain in the b|B and symptoms of 
irritation in the course of the nerves. There may bdwnuscular spasms, or 
paralysis may come on suddenly, either in the legs alone or both in the 
legs and arms. Tn some instances the paralysis develops more slowly and 
is not complete. There is no loss of consciousness, and there are no signs 
of cerebral disturbance. The clinical picture naturally varies with the site 
of the haemorrhage. If in the lumbar region, the legs alone are involved, 
the reflexes may be abolished, and the action of the bladder and rectum is 
impaired. If in the thoraeic region, there is more or less complete paraplegia, 
the reflexes are usually retained, and there are signs of disturbance in the 
thoracic nerves, such as girdle sensations, pains, and sometimes eruption 
of herpes. In the cervical region the arms as well as the legs may be involved; 
there may be difficulty in breathing, stiffness of the muscles of the neck, 
and occasionally pupillary symptoms. 

The prognosis depends much upon the cause of the haemorrhage. Ke- 
covery may take place in the traumatic eases, and in those associated with 
the infectious diseases. 

6. IliKMORKIIAGE INTO THK SPTNAT. COHD; IliEMATOMYEUA . 

Being most frequently a result of traumatism, an intraspinal haemorrhage 
is more common in males, and during the active period of life. Cases have 
been knoftm to follow cold or exposure; it occurs also in tetanus and other 
convulsive diseases, and haemorrhage may be associated with tumors, with 
syringomyelia or myelitis. A direct injury to the spine, however, from 
blows or from falls, is by far the most common cause. Thorburn was among 
the first to point out that a cute floxn "»« nf Hm nwlr, nffon without attendant 
fracture or dislocation of the vertebra!, was a form of accident that most 
commonly preceded these hsemorrhages. The level of the lesion, for this 
reason, is most frequently in the lower cervical region. Twelve cases of 
this type have been seen during the past few years in Ilalsted’s service. 

Anatomical Condition. —The extent of the htemorrhage may vary from 
a small focal extravasation to one which finds its way in columnar fashion 
a considerable distance up and down the cord. The bleeding primarily 
takes place into the gray matter, and this as a rule suffers most, but the 
surrounding medullatcd tracts may be thinned out and lacerated. In a 
case which occurred at the Montreal General Hospital under Wilkins the 
htemorrhage occupied a position opposite the region of the fifth and sixth 
cervical nerves, and on transverse section the cord was occupied by a dark-red 
clot measuring 12 by 5 mm., around which the while substance formed a 
thin, ragged wall. The clot could be traced upward as far as the second 
cervical,* and downward as far as the fourth thoracic segment. 

Symptoms. —Usually one side of the cord is.-involved m uch mor e than 
the other, so that a type of the Brown-S6quard syndrome is very commonly 
observed. The symptoms are sudden in onset, and leave the patient with 
hyperaesthesia and a paralysis which becomes spastic and is most marked 
on one side, while anaesthesia, chiefly to pain and temperature, are most 
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marked on the opposite side of the body. Often a most distressing hvper- 
aethesia, ustially a “pins and needles” sensation, may be present for 
many days, %ut there is rarely any* acute pain of the radiating or root 
type. As hiematomyelia is most frequent in the lower cervical region, in 
addition to the symptoms just mentioned a brachial tv pc of palsy is commonly 
seen, with.flaccid and atrophic paralysis of the muscles innervated from 
the lowest cervical and first thoracic segments. The hicmorrhagc may occur 
in segments farther down the cord, the lumbar enlargement being alfeclcd 
next in frequency to the lower cervical. The segmental level of the paralysis 
necessarily would vary accordingly. 

The condition may provo rapidly fatal, particularly if the extravasation 
is bilateral and extends high enough in the cord to involve the centres for 
the diaphragm. M ore frequently th ere is a more or less complete recovery 
with a residual palsy of the upper extremity and a partial anieslliesia, corre- 
sponding to the level of the lesion, and some spasticity of the leg. 

Diagnosis. —The diagnosis of the traumatic cases is comparatively easy, 
and it is important to recognize them, as they are often needfesslv subjected 
to operation under the belief that they are instances of acute compression. 
The residual symptoms in olil cases may closely simulate those seen in syringo¬ 
myelia. 

7. Caisson Disease {Divcr’x Para/i/xis; Compressnl. Air Disease). 

This remarkablo affection, found in divers and in workers in caissons, is 
characterized by a paraplegia, more rarely a general palsy, which supervenes 
on returning from the compressed atmosphere to the surface. 

The disease has been carefully studied by the French writers, by Leyden 
and Schultzo in Germany, and in America parlh iilarlv by A. II. Sin ill*. 
It has been made the subject of a special monograph by Snell. The pressure 
must be more than that of three atmospheres. The symptoms are especially 
apt to come on if the change from the high to the ordinary atmospheric 
pressure is quieklv made. They may supervene immediately on leaving the 
caisson, or they may be delayed for several hours Fains of tin* most atrocious 
character about the knees, elbows, or other joints, without swelling, as a rule, 
pain and swelling in the muscles, epigastric pain, and vomiting arc the most, 
common symptoms. Headache, giddiness, and paralysis are less frequent. 
Paraplegia occurred in 1!> per cent of I)r. Smith’s cases and in fit per cent 
of the St. Louis cases. Monoplegia and hemiplegia are rare. In the most 
extreme instances the attacks resemble apoplexy; (lie patient rapidly becomes 
comatose and death occurs in a few hours, in the case of paraplegia the 
outlook is usually good, and the paralysis may pass off in a day, or may con¬ 
tinue for several weeks or even for months. 

Several careful autopsies have been made. Tn Tx-ydcn’s case death occurred 
on the fifteenth day, and in the thoracic portion of the cmd there were nu¬ 
merous foci of haemorrhage and signs of an acute myelitis. In Nchultze’s 
case death occurred in two and a half months, and a disseminated myelitis 
was found in the thoracic region. In both cases there were fissures, and ap¬ 
pearances as if tissue had been lacerated. In a case examined on the third 
day Assuring and laceration were found, and this oonditmn has boon deter¬ 
mined by Boycott to be the essential lesion in experimental animals. It has 
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been suggested that the symptoms are due to the liberation in the spinal eord 
of bubbles of nitrogen which have been absorbed by the blood under the high 
pressure, and the condition found at the autopsies just referred 1 to is held to 
favor this view. 

Death is rare; it occurred in 12 of 76 cases at the St. Louis-bridge, in 
3 oE the 110 cases at the Brooklyn bridge. In the important work on the 
Firth of Forth bridge and the Blackwell tunnel there were no fatalities from 
this cause. 

The most successful treatment is recompression. A medical air lock should 
be provided at the works, well heated and filled with bunks, etc. The recom¬ 
pression stops the pain and relieves the symptoms. Morphia may be required. 

m. COMPRESSION OP THE SPINAL COED. 

(Compression Myelitis.) 

Definition.-^Intcrruption of the functions of the cord by slow compression. 

Etiology.—Caries of the spine, new growths, aneurism, and parasites are 
the important causes of slow compression. Caries, or Pott’s disease, as it is 
usually called, after the surgeon who first described it, is in the great majority 
of instances a tuberculous affection. In a few cases it is due to syphilis and 
occasionally to extension of disease from the pharynx. Tt is most common in 
early life, but may occur after middle age. It follows trauma in a few eases. 
Compression occasionally results from aneurism of the thoracic aorta or the 
abdominal aorta, in the neighborhood of the cuuliac axis. Malignant growths 
frequently cause a compression paraplegia. A retroperitoneal sarcoma or 
the lymphadenomatous growths of Hodgkin’s disease may invade the vertebras. 
More commonly, however, the involvement is secondary to scirrhus of the 
breast. Of parasites, the echinococcus and the eystioereus occasionally occur 
in the spinal canal. 

Symptoms. —These may be considered as they aifcct tire bones, the nerves, 
and the cord. 

(1) Vjmi HnuA L.—In malignant diseases and in aneurism, erosion of the 
bodies may take place without producing any deformity of the spine. Fata l 
haemorrhage may follow erosion of the vertebral artery. In. curies, onttie 
other hand, it is the rule to find more or less deformity, amounting often to 
angular curvature. The compression of the cord, however, is rarely if over 
the direct result of this bony kyphosis but is due to the thickening of the dura 
and the presence of caseous and inflammatory products between this mem¬ 
brane and the bodies of the diseased vertebrae. The spinous processes of the 
affected vertebra: arc tender on pressure, and juiin follows jarring movements 
or twisting of the spine. There may be extensive {nljcrculous disease without 
much deformity, particularly in the cervical region. In the case of aneurism 
or tumor pain is a constant and agonizing feature. 

(2) Neuve-egot Symptoms.— These result from compression of the nerve 
roots as they pass out between the vertebra:. In caries, even when the diseaso 
is extensive and the deformity great, radiating painsfrmiTTOmprtasHeajiivolve- 
ment of the rooteare ram- -Pa#s are mortrcdmiuoti iii cancer of (lie spine 
secondary to that of the breast, and in such cases may be agonizing. There 
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may be acutely painful arcus—ti n* atu rsthrsia dolorosa —in regions of (lie skin 
which^re aesthetic to tactile and painful impressions. Trophic disturb¬ 
ances may occur, purtieularlyjmtpos. Pressure on die ventral roots may give 
rifle to w asting of the muscles supplied by the affected nerves. 'This is most 
noticeable ui disease of the cervical or lumbar regions. 

(3) Cojjjj Syiii’TO.us.—(a) Cervical Region .—Not infrequently tin 1 curies 
is high up between the axis and the atlas or belli ism the latter and the oc¬ 
cipital bone. In such instances a retropharyngeal abscess mnv he present, 
giving rise to difficulty in swallowing. There may lie spasm yi Ike cenical 
nyiadys, the head may be fixed, and movements may either he impossible 
or cause great pain. In a case of this kind in the Montreal (Jeneral Hos¬ 
pital movement was liable (o he followed by transient, instantaneous paraly¬ 
sis all four extremities, owing to compression of the cord. I 11 one of these 
attacks the patient died. 

In the lower cervical region there may be signs of interference with the 
cilio-spinal centre and dilatation of the pupils. Occasionally (here is Hushing 
°f the face and ear of one side or unilateral sweating. Deformity is not 
so common, blit healing may lake place with the production of a callus 
of enormous breadth, with complete rigidity of the neck. 

(6) Thoracic Region .—The deformity is here more marked •and pressure 
symptoms are more common. The time of onset, of the paralysis varies 
very much. It may be an early symptom, even before the curvature is 
manifest, and if is noteworthy that Pott first described the disease that 
bears his name as “a paN\ of the lower limbs which is frequently found 
to accompany a curvature of the spine.” More commonly the paralysis is 
late, occurring many months after the curvature has developed. The para¬ 
plegia is slow in ils developmenl; the patient at first feels weak in the 
legs or has disturbance of sensation, numbness, tingling, pins and needles. 
The girdle sensation may ho marked, or severe pains in the course of the 
intercostal nerves. Motion is, as a rule, more quickly lost than sensation. 
The.paraplegia is usually of the spastic type, with -xaggeration of the reflexes. 
Bastian’s svmn tom—abolition of the redoxes—is rarely met with in compres¬ 
sion from caries as the transverse nature of (lie lesion is rarely complete. The 
paraplegia may persist for months, or even for more than a year, and recovery 
still be possible. 

(c) Lumbar Region .— In the lower dorsal and lumbar regions the symp¬ 
toms are practically the same, hut the sphincter centres are involved and 
the reflexes are not exaggerated. 

Diagnosis. —Caries is liv far the most frequent cause of slow compression 
of the cord, and when there are external signs the recognition is easy. There 
are cases in which the exudation in the spinal canal between the dura and 
the bone leads to compression before there are any signs of caries, and if 
the root symptoms are absent it may be extremely difficult to arrive at a 
diagnosis. Janeway has called attention to persistent lumbago as a symptom 
of importance in masked Pott's disease, particularly after injury. Brow n- 
Scquard ’s ppruiysi^ .is more common in tumor and in injuries than in caries. 
Pressure on the nerve roots, too, is loss frequent in caries than in malignant 
disease. The cervical form of parhvmcnibgitis also produces a pressure 
paralysis, the symptoms of which have already been detailed. Pressure from 
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secondary carcinoma is naturally suggested when spinal symptoms follow r' 
within a few years after an operation for cancer of the breast. , In paraplegia J 
following tumor of the vertebra secondary to cancer of the breast, and in I 
the erosion of the spine by retroperitoneal growths, the suffering is most! 
intense. The condition has been well termed vurapleaia dolo rosa. I have' 
seen two cafes m which the breast tumor had not been recognized. 

Treatment.—In compression by aneurism or metastatic tumors the con¬ 
dition is hopeless, hi the former the pains are often not very severe, but 
in the latter morphia is always necessary. On the other hand, compression 
by caries is often successfully relieved even after the paralysis lias persisted 
for a long period. When caries is recognized early, rest and support to 
the spine by the various methods now used by surgeons may do much to 
prevent the onset of paraplegia. Wlienjiarulysis has developed, rest with 
extension gives the best hope of recovery. It is to be remembered that 
restoration may occur after compression of the cord has lasted for many 
months, or even more than a year. Cases have been cured by recumbency 
alone, enforced for weeks or months; the extradural and inflammatory 
products are absorbed and the canes heals. In earlier days brilliant results 
were obtained in these eases by suspension, a method introduced by J. K. 
Mitchell in KS'.'ii, and pursued pith remarkable success by his son, Weir Mitchell. 
During niv association with the hilirmary for Nervous Diseases I had numerous 
opportunities of witnessing the really remarkable effects of persistent sus¬ 
pension, even in apparently desperate and protracted cases. In recent years 
the suspension methods in the erect posture have been largely superseded 
by those'of hyperextension during recumbency with the application of plaster 
jackets to hold the body and spine immovable in the improved position, 
forcible correction of iho deformity under nmvsfhesia as sometimes advo¬ 
cated is not lo lie recommended, hut the gentler partial corrections, perhaps 
repeated several times with a few weeks’ interval, often lead to a rapid disap¬ 
pearance of paralyses through the lessening of the angular deformity of the 
vertebra, hi protracted cases after these methods have been given a fair 
trial, laminectomy may become advisable, and has in many instances been 
successful in relieving paralyses when bloodless methods have failed. 

The general treatment of caries is that of tuberculosis—f resh .air , gpqd 
food , cod-1 Ivor oil, and arsenic. 

Lusio.ss op tub Cauda Equina and Conus Medullaris. 

The spinal cord extends only lo the second lumbar vertebra. Injury, 
tumors, and canes at or below tins level involve not the cord itself, but the 
bundle of nerves known as the cauda equina and the terminal portion of 
the cord, the conus niednllaris. Much attention lias been given to lesions 
of tliis*part. The whole subject is admirably discussed in Thorburn’s work. 
Fractures and dislocations are common in the lumbo-sacral region, tumors 
not infrequently involve the filaments of the eauda equina, and some of 
the nerves are often entangled in the cicatrix of a spina bifida. 

A lesion limited to the conus medullaris is rare. A myelitis or a focal 
haematomyelia limy tie limited to this site with symptoms referable to a 
lesion of tlie lowest sacral segments—anaxsthesia over the buttocks, gerinseum, 
and genitalia, paralysis of the levator aui and the vesical and anal sphincters. 
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I ch a focalized lesion lias' been knowu to follow a lumbar puncture lyado 
keen tko lfjst and second lumbar \orlobno. 

In a fracture or dislocation of the first, lumbar vertebra the conus modul- 
B may be compressed together with the lowest sacral ucncs gneu oil 
In it. It is rare, however, in traumatic cases for llio tip of the cord to 
xer injury alone without simultaneous involvement of the neiu* roots com-, 
ising the eauda equina from the second lumbar down, lit fracture or 
ilocation of the fifth lumbar vertebra the sacral roots mav alone be involved, 
lus in a case which 1 have reported the patient fell from a bridge and 
d paralysis of the legs and of the bladder and rectum. Wlum seen sixteen 
pears after the injury, there was flight weakness, with wasting of the left. 
±eg; there vyas complete loss of the function in the aiio-vesieal and genital 
centres, and amesthesia in a strip at the back part of the thigh (in the 
distribution of (lie small sciatic), and of the pcrinumin, scrotum, and penis. 
The urethra was also insensitive. 

It is sometimes very difficult to differentiate between a lesion, possibly 
at the first lumbar vertebra, involving the lower part of I he spm.il <ord 
and one in the sacral region which compromises those peripheral nerves of the 
eauda equina that are given off from the same segment. This is particu¬ 
larly so in the ease of tumors, for in fracture* or varies lime itiav be some 
palpable indication of the seat of trouble, in eauda equina lesions, however, 
pressure upon the nerve roots is supposed to all'cet motion much more markedly 
than sensation, and this diseiepancv mav lie helpful since in the coni le-ions 
themselves the motor and sensory disturbances arc more apt to have a corre¬ 
spondingly segmental distribution. 

The table and figures given in the general introduction will be found 
useful in determining the nerve fibres anil segments involved m these cases 
of injury of the eauda equina. 

IV. TUMORS OF THE SPINAL CORD AND ITS 
MEMBRANES. 

Morbid Anatomy. —New growths may develop in the cord or in ils mem¬ 
branes, or may extend into them from the spine. These invading growths 
are the more common and have been touched upon in a previous section. 
Hero the primary spinal growths only will be considered. 

Schlesinger’s tabulation m 1 is!)K of 100 eases slum' that meningeal Ininors 
are considerably more common (ban medullary or true cord Illinois. Soli I ary 
tubercles are by far the most frequent medullary growths. The iiieiiinge.il 
tumors may be either ultra- or extradural nndftlu^jntradiiral|sarcomata 
nr, fibromata—it is often dillieult to tell under which of llicsc terms they 
should be classified—are by far the most common. This is important bccau-e 
these particular growths remain for a long to... o..n ■ n(11fr.1 mg and olfer 
most favorable opportunities for surgical tnnin.. at*. In Hi. . n idural space 
echinococcus cysts are in some countries frequently found. They are usually 
multiple, and indeed, most of the other forms of tumor may lie multiple. A 
lipoma^.psainmomaJ J myxoma, nruioma, and oilier varieties nl growth may 
l<e met vvithJJJGummaia aiid^gliosatvninala are not infrequent and usually 
involve both the'cord and the meninges. 
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Tumors are more commonly situated on the lateral and dorsal surfaces 
of the cord, but there is no level of the spine in which they may not occur. 

The effects of tumor on the functions of the cord are varied.' Slow com¬ 
pression is usually produced by growths external to the cord, and it is remark¬ 
able what a high grade of compression the cord will bear without serious inter¬ 
ference with, its functions. In cases of prolonged interruption of function 
ascending and descending degenerations occur. Tumors developing within the 
cord may lead to syringomyelia. 

Symptoms. —These will naturally vary a good deal with the segment fti- 
votved and with the degree of pressure and the extent of implication of the 
nerve roots. Neuralgic pains which persist over a particular territory, and a 
slowly progressive paralysis which may at first suggest a Brown-Sdquard 
syndrome, should always make one suspect a spinal growth. 

The symptoms of live commoner intradural tumors are as follows: Bjidiat- 
ing (root) pains from the level of the lesion; segmental atrophy from pressure 
on the ventral,horns; weakness of the leg, going on to paralysis, at first only 
on the side occupied by the growth, and due to pyramidal tract involvement ; 
sensory disturbances on the opposite side, first alfeeting pain and temperature 
sense; with increase of symptoms the crossed typo of paralysis is lost and motor 
palsy occurs*oil both sides with great increase of relieves; e ven in advanced 
eases the sensory paralysis rarely becomes quite complete, since some (actual 
transmission from the lower sacral segments usually persists; spasmodic, pain¬ 
ful, jerking movements of the lower extremities are very characteristic of the 
advanced cases. These symptoms wilt vary naturally with the character of 
the growth, its segmental level, place of origin, and other factors, but in no 
fit her disease is there the same coincidence of a gradual compression paraplegia 
and persistent radiating pain. In some cases pain may he elicited by deep 
pressure alongside the spinous processes at the level of the growth, and the 
patient, by sudden exertion, or by straining, coughing, or sneezing, may greatly 
increase it. 

Diagnosis.—When constant and severe root pains are associated witli a 
progressive paralysis, the diagnosis may be easily made, (bines may cause 
identical symptoms, but the radiating pains are rarely so severer* Cervical 
meningitis simulates tumor very closely, and in reality produces identical 
effects, but the.very slow progress and the bilateral cluiraclcr from the outset 
may be sufficient to distinguish it. ! Jn chronic transverse myelitis the symp¬ 
toms, according to (lowers, may resemble tumor very closely and present radi¬ 
ating pains, a sense of constriction, and progressive paralysis! Syringomyelia, 
too, may give a similar picture. A radiogram may lie of diagnostic aid in 
ease the vertebrae are infiltrated by the growth. 

The nature of the tumor can rarely be indicated with precision. With a 
marked.syphilitic history gumma may naturally ho suspected, or with coex¬ 
isting tuberculous disease, a solitary tubercle. 

Treatment. — 1 f the possibility of syphilitic infection is present the iodide 
of potassium should be given in large and increasing doses. For (lit* seven 
pains counter-irritation is sometimes beneficial, particularly (lie thermo¬ 
cautery; morphia is, however, often necessary. A successful laminectoiin 
offers thb Wily hope of relief in case the lesion prove to lie non-syphilitu 
During the seventeen years since Horsley’s first brilliant operation there have 
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been numerous eiV-.es of sueeessful oxtirpnlion of spinal eonl tumors. Tli 

I tradural fibrosarcomata are tlie most favorable eases ami complete restore 
>n of function in the cord may follow the reimnal of the tumor. In th< 
filtrating growths the nerve roots may be divided, or. as has been suggested 
en the «ord itself sectioned for the relief of the agonizing pain, but ultimali 
ire is hopeless in malignant growths of this character. 

V. SYRINGOMYELIA. 

Definition. —A glioniatous new grow Ui about the central canal of the spinal 
forthwith cavity formation. 

Etiology and Morbid Anatomy. —Syringomyelia must be distinguished 
from-ddaUtum of flio-winlral canal—hydroinvelus—slight grades of which are 
not very uncommon either as a congenital condition or as a result of the 
pressure of tumors. The cavity of s>ringomvelia lias a variable extent in the 
cord, sometimes running the entire length, but in many cases involving only 
the cervical and thoracic regions or a more limited area It *s usually in the 
dorsal portion of the cord and mnv extend only into one dorsal cornu. The 
transverse section may be oval or circular or narrow and lissiire-fike It varies 
at different levels. The condition is now regarded as a (/linsis.’ii development 
of embryonal neurogliar tissue in which liieinorihage or degeneration takes 
place with the formation of cavities. 

Of 190 cases, i:i:i were in men, .97 in women (Schlcsinger). A large 
majority of (lie cases begin before the thirtieth year. The disease has las'll 
met with in three members of the same family 

Symptoms, —The clinical features are extremely complex. In the classical 
form there are'irregular pains, dually in the cervical region ;iniuscular atropfiy 
develops, which mnv bo confined to the arms, or sometimes extends to tin- logs. 

5 The retle.xes arc increased und<ni spastic condition develops in the legs. Idti- 
malely tlioKdinieal picture may be that of an amyotrophic lateral sclerosis. The 
4tactile sensation is usually normal and theTmuscular sense is retained, lint pain- 
g ful and thermic sensations are not recognized, or there may be in rare instances 
complete^ahmstliosin of the skin and of the mucous membranes (Dejermn). 
This combination of loss of painful and thermic sensations with paralysis of 
an amyotrophic Ivpo is characteristic, but not, pathognomonic of the disease. 
The special senses are usually intact and the sphincters uninvolved. Trophic 
troubles arc not uncommon. ()w mg to the loss oft lie pain and heal sensations, 
the patients are apt to injure themselves. Scoliosis also may be present in 
ihoso cases. The loss of painful and thermic impressions is due to the fact, 
that these pass to the brain in the peri-ependymal gray matter, particularly' 
that port ion in the dorsal roots, which is almost nm-lantly involved in syringe-; 
myelin. The tactile sensation is retained krause the posterolateral columns 

are uninvolved. . 

Schlcsinger, in his monograph (1KSI5), recognizes the following types: 
(1) With the classical feature- above described, which may begin in the 
cervical or lumbar regions; ft) a motor type, with the picture of an amyo¬ 
trophic or a spastic paralvsi-—the sensation may be undisturbed for years, 
(3) with predominant season features, simulating hysterical hemiplegia, or 
with general paiu and temperature anaisthesia; (4) with pronounced trophic 
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disturbances—to this type belong the cases described as M p ma’ * .disease, an 
affection characterized by neuralgic, pains, cutaagPUS aracal h eai a , tod painlfigs, 
destructive whitlows; and (o) the talielic type, either a combinationj?f the 
symptoms or tabes in the lower, and of syringomyelia in the upper extr emitie s, 
or a pure tabetic symptom-complex, due to invasion of the dorsal columns by 
the gliosis (Oppenhcim). Arthropath ies occur in about 10 per cent of the 
cases. 

Diagnosis.—In typical cases the diagnosis is easy. < The combination of an 
amyotrophic paralysis,atlie picture of progressive muscular atrophy of the 
Aran-l)ucheune type, with retention of tactile andlloss of thermic and painful 
sensation, is probably pathognomonic of the disease. Of affections with which 
it may he confounded; anesthetic leprosy is the most important, since the,; 
anesthesia and the wasting may closely simulate it; but, as a rule, in leprosy 
trophic changes are more or less marked. There is often loss of phalanges 
and there is no characteristic dissociation of sensory impressions. 

' VI. ACUTE MYELITIS. 

Etiology.->-Acute myelitis results from many causes, and may affect the 
cord in a limited or extended portion—the gray matter chiefly, or the gray 
and white matter together. It"is met with: (a) As an.independent affection 
following exposure to cold, or exertion, and leading to rapid loss of-power 
with the symptoms of an acute ascending paralysis. (6) As a sequel of the 
infectious diseases, such as smallpox, typhus, measles, and gonorrheea. (e) As 
a result of traumatism, either fracture of the spine or very severe muscular 
effort. Concussion without fracture may produce it, but this is rare. Acute 
myelitis, for instance, scarcely ever follows railway accidents, (d) In diseases 
of the bones of the spine, either caries or cancer. This is a more common cause 
of localized acute transverse myelitis than of the diffuse affection, (e) Is 
disease of the cord itself, such as tumors and syphilis; in the latter, either in 
association with gummata, in which ease it is usually a late manifestation; or 
it may follow within a year or eighteen months of the primary affection. 

Morbid Anatomy.—in localized acute myelitis affecting white and gray 
matter, as met with after accident or an acute compression, the .card, is-swollen, 
the-pia. injected, the consistence greatly reduced, and on incising the mem¬ 
brane an almost diffluent material may escape. In less intense grades, on section 
at the affected area, the distinction between the gray and white matter is lost, 
or is extremely indistinct. The tissue may be injected, or, as is often the case, 
haemorrhagic. It is particularly in those forms, due to extension of disease 
from without or to acute compression, that we find definite involvement of 
the white matter. In oilier instances the gray matter is chiefly affected. There 
may be localized areas throughout the coni in which the gray matter is reduced 
in consistence and luemorrhagic, the so-called red softening. There may be 
definite cavity formations in these foci, in some cases of disseminated or 
focal myelitis the meninges also are involved and there is a myelomeningitis. 
And, lastly, there are instances in which, throughout a long section of the 
cord, sometimes through the lumbar and the greater part of the thoracic, or 
in the thoracic and cervical regions, there is a diffuse myelitis of the gray 
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if Histologically the nerve fibres are much swollen and irregularly distorted) 
ie axis-cylinders are beaded, the myelin droplets are abundant, and the 
minated bcftlies known as corpora amylneea may be seen. Granular fatty 
Ha axe also numerous and there may be leucocytes and red blood-corpuscles, 
ianges ia the blood-vessels are striking; the smaller veins are distended and 
ay show varicosities. The perivascular lymph spaces contain numerous leu- 
icytes, and the smaller arteries themselves are frequently the seat of hyaline 
rombi. The ganglion cells are swollen and irregular in outline, the proto- 
asm is extremely granular and vacuolated, and the nuclei, though usually 
visible, may show signs of division, and the processes of the cells are not seen. 

In cases which persist for some time we have an opportunity of siring 
e later stages of acute myelitis. The acute, inflammatory, hypenemie or 
■ed softening is succeeded by stages in which the affected area becomes 
norc yellow from gradual alteration of the blood-pigment, and finally white 
u color from the advancing fatty degeneration. In eases of compression 
lyelitis, a sclerosis may gradually be produced with the anatomical picture 
f a chronic diffuse myelitis. * 

Symptoms. — (a) Acutk Diffuse Mvki.itis.— 1 This form may follow ex¬ 
posure to cold, or occurs in connection with syphilis nr one of the infectious 
diseases, or is seen in a typical manner in jho extension from injuries or 
from tumor. The onset, though scarcely so abrupt as in luemorrhage. may 
be sudden; a person may be attacked on the street and have difficulty ill 
getting home. In some instances, the onset, is preceded by pains in the 
legs or back, or a girdle sensation is present. If may In 1 marked by chills, 
occasionally by convulsions; fever is usually present from the beginning— 
at first sight, hut subsequently it may become high. 

The motor functions are rapidly lost, sometimes as quickly as in Landry^ 
ascending paralysis. The paraplegia may be complete, and, if the myelitis 
extends to the cervical region, there may be impairment of motion, and 
ultimately complete loss of power m the upper extremities as well. The 
sensation is lost, but there may at first be liyponcsthcsia. The reflexes in 
the initial stage are increased, but in acute central myelitis, unless limited 
in extent to the thoracic and cervical regions, the relieves are usually abolished. 
The rectum and bladder are paralyzed. Trophic disturbances are marked; 
the muscles waste rapidly; the skin is often congested, and there may he 
localised, gating. The temperature of the affected limbs may be lowered. 
Acute bed-sores may develop over the sacrum or on the heels, and sometimes 
a multiple arthritis is present. In these acute eases the general symptoms 
become greatly aggravated, the pulse is rapid, (he tongue becomes dry; there 
is delirium, the-fever increases, and may reach 107° or 108°. 

Thfi course of the disease is variable. In very acute eases death follows 
I in fr om fiv e to ten days. The cases following the infectious diseases, par- 
I ticularly the fevers and sometimes syphilis, may run a milder eour.se. 

' The diagnos is of this variety of acute myelitis is rarely difficult. In 
common with the acute asceuding paralysis of Landry, and with certain 
eases - of m ultiple neuritis, it presents a rapid and progressive motor paraly¬ 
sis. "Prom the former it is distinguished by thehnore marked involvement 
of sensation, theitrophic disturbances, the paralysis of bladder and rectum, 
t he rapid wasting^-the electripal changes, and the fever. From acute cases 
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of multiple neuritis it may be more difficult to distinguish, as the sensory 
features in these cases may be marked, though there is rarely", if ever, in 
multiple neuritis complete anaesthesia; the wasting, moreover, is more^xapid 
in myelitis. The bladder and rectum are rarely involved—though in ex¬ 
ceptional cases they may be—and, most important of all, the trophic changes,* 
the development of bull®, bed-sores, etc., are not seen in multiple neuritisJ 

(6) Acuxs TRANBVKUtas Mvjsmtib. —The symptoms naturally differ withi 
the situation of the lesion. 

(1) Acute transverse myelitis in the thoracic region, the most common 
situation, produces a very characteristic picture. The symptoms of onset. 
aTe variable. There may be initial pains or numbness and tingling in thW 
legs. The paralysis may sot in quickly and become complete within ft 
few days; but. more commonly it is preceded for a day or two by sensations 
of pain, heaviness, and dragging in the legs. The paralysis of the lower 
limbs is usually complete, and if at the level, say, of the sixth thoracic 
vertebra, the abdominal muscles axe involved. Sensation may be partially 
or completely lost. At the onset there may be numbness, tingling, or even 
hyperesthesia in the legs. At the level of the lesion there is often a zone of 
hyperesthesia, which is discovered by passing a test-tube containing hot 
water along .the spine, when the sensation of warmth changes to one of 
actual pain. A girdle sensation may occur early, and when the lesion is in 
this situation it is usually felt between the ensiform and umbilical regions. 
The reflex functions are variable. There may at first be abolition of the 
rellexes; subsequently, those which pass through the segments lower than the 
one affected, may be exaggerated and the legs may take on a condition of spastic 
rigidity. Tt does not always happen, however, that the reflexes are increased 
here, for in a total transversolesion of the cord, they are usually entirely lost 
as first pointed out by Bastian. That this is not due to the preliminary shod 
is shown by the fact that the abolition of the reflexes may be permanent. The 
muscles become extremely flabby, waste, and lose their faradio excitability, and 
the sphincters lose their tone. The temperature of the paralyzed limbs is vari¬ 
able. It may at first rise, then fall and become subnormal. Lesioixs of the skin 
are not uncommon, and bed-sores are apt to form. There is at first retention of 
urine and subsequently spastic incontinence. If the lumbar centres are in¬ 
volved. there are from the outset vesical symptoms. The urine is alkaline in 
reaction and may rapidly become ammoniacal. The bowels are constipated 
and there is usually incontinence of the faxces. Some writers attribute the cys¬ 
titis associated with transverse myelitis to disturbed trophic influence. 

The course of complete transverse myelitis depends a good d eal upon its 
cause. Death may result from extension. Segments of the cord may be com¬ 
pletely and permanently destroyed, in which case there is persistent paraplegia. 
The pyramidal fibres below the lesion undergo the secondary degeneration, and 
there is an ascending degeneration of the dorsal median columns, if the 
lower segments of the cord are involved the legs may remain flaccid. In some 
instances a transverse myelitis of the thoracic region involves the ventral horns 
above and below the lesion, producing flaceidity of the muscles, with wasting, 

■ fibrillar contractions, and the reaction of degeneration. More commonly, 
however, in the cases which last many months there is more or less rigidity of 
the muscles with spasm or persistent contraction of the flexors of the knee. 
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t (2) Transverse Myelitis of the Cervical Region .—Jf tin* lesion is i|t the 
fevel of the Sixth or seventh cervical nerves, there is paralysis of the upper 
Hctcemities, more or less complete, sometimes sparing the muscles of >the 
ihoulder. Gradually there is loss of sensation. The paralysis is usually com¬ 
pete below the point of lesion, but there are rare instances in which the arms 
are affected, the so-called cervical .paraplegia. In addition, to the symp- 
already mentioned there are several which are more characteristic of 
averse myelitis in the cervical region, such as the occurrence of vomiting, 
cough, and slow puls**, which may sink to 20 or HO, pupillary changes— 
Inyosis—sometimes attacks of dysphagia, dyspiuea, or svgeope. 

Treatment of Acute Myelitis.— In the rapidly developing form due either 
to a diffuse inflammation in the gray matter or to transverse myelitis, the 
important measures arc scrupulous cleanliness, care and watch fill ness in 
guarding against bed-sores, the avoidance of cystitis, either by systematic 
catheterization or, if there is incontinence, by a carefully adjusted bed urinal, 
or the use of antiseptic cotton-wool repeatedly changed. In an acute onset 
in a healthy subject the spine may be cupped. Counter-irritation is of doubt¬ 
ful advantage. Chapman's ice-bag is sometimes useful. No drugs have the 
slightest influence upon an acute myelitis, and even in subject- with well- 
marked syphilis neither mercury nor iodide o^ |mtas-ium is curative. Tonic 
remedies, such as quinine, arsenic, and strychnia, mav be used m the later 
stages. When the muscles have wasted, massage is benelicial in maintaining 
their nutrition. Electricity should not lie used in the early stage.-oI myelitis. 
It is of no value in the trail-verse myelitis in the thoracic region with retention 
of the nutrition in the muscles of the leg. 


E. DIFFUSE AND FOCAL DISEASES OF THE DRAIN. 

I. TOPICAL DIAGNOSIS. 

Only certain regions of the brain give localizing svmptoms. These are the 
cortical motor centres and the associated sensorv centres, the speech centres, 
the centres for the special senses, and the tracts which connect the-e coitical 
areas with each other and with other purls ol the nervous system. 

The following is a brief summary of the effect- of lesions from the cortex 
to the spinal cord: 

1. The Cerebral Cortex.— (a) UedcaoUoslenous of the. mot or cortex cause 
paralysis in the muscles of the opposite side of the body. 1 lie paralysis is at. 
first flaccid , but the spastic condition subsequently develops. The extent of 
the paralysis depends upon that of the lesion. Ii is apt to lie limited to the 
muscles of the head or of an extremity, giving ri-c to the cerebral monoplegias. 
One gro up of muscles may be much more affected than others, especially in 
lesionsoFThThighly differentiated area for the upper extremity. It is un¬ 
common to find all the muscle group- of an extremity equally involved in 
cortical monoplegia. Very rarely through small bilaterally symmetrical lesions 
monoplegia of the tongue mav result without paralysis of the face. A lesion 
may involve centres lying close together or overlapping one another, thus pro¬ 
ducing associated monoplegias—e. g., paralysis of the face and arm, or of the 
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arm and leg, but not of the face and leg without involvement of the arm. 
Very rarely the whole motor-cortex is involved, causing paralysis of the opposite 
side—cortical hemiplegia. TTnnnlly in nnoh instances there in marked recovery, 
so that only a monoplegia persists. 

Adjoining and posterior to the motor area is believed to be the region of 
tjie cortex in which the impulses concerned in general bodily sensation (cutane¬ 
ous sensibility, muscle sense, visceral sensations) first arrive (the somsssthetic 
area). Combined with the muscular weakness there is usually some disturb¬ 
ance of sensations, particularly of those of the muscular sense. In_ lesions of 
the superior parietal lobe the stereognostic sense is very often affected. For 
\ exam pie, when a coin or a knife is placed in the hand of. the affected limb, the 
i patient’s, eyes being closed, it is not recognized, owing to inappreciation of 
the form and consistence of the object, and this even though the slightest 
tactile stimulus applied to the fingers or surface of the hand is felt and may 
be correctly localized. The sense of touch, pain, and temperature may be 
lowered, but usually not markedly unless the superior and inferior parietal 
lobules are involved in subcortical lesions. Paresthesias and vaso-motor dis¬ 
turbances are common accompaniments of paralyses of cortical origin. 

(6) Irritative lesions cause localized spasms as described on page 883. 
The most varied muscle groups corresponding to particular movement forms 
may be picked out. If the irritation be sudden and severe, typical attacks of 
Jacksonian epilepsy may occur. These convulsions are often preceded and 
accompanied by subjective sensory impressions. Tingling or pain, or a sense 
of motion in the part, is often the signal symptom (Scguin), and is of great 
importance in determining the seat of the lesion. 

Lesions are often both destructive and irritative, and we then have com¬ 
binations of the symptoms produced by each. For instance, certain muscles 
may be paralyzed, and those represented near them in the cortex may be the 
seat of localized convulsions, or the paralyzed limb itself may be at times 
subject to convulsive spasms, or muscles which have been convulsed may be¬ 
come paralyzed. The close observation of the sequence of .the symptoms in 
such cases often makes it possible to trace the progress of a lesion involving 
the motor cortex. In these eases the most frequent cause is a developing tumor, 
though sometimes local thickenings of the membranes of the brain, small ab¬ 
scesses, minute haemorrhages, or fragments of a fractured skull must be held 
responsible. 

In another section lesions involving the centres for the special senses arc 
considered, and we shall simply refer to them here. The symptoms caused 
by lesions of the speech centres will be described under aphasia, and it is 
only necessary to note here the near situation of the motor speech area ( Broca’s 
centre ) in the left inferior frontal convolution to the centres for the face and 
tongue on that side, and the nearness of the supposed centre for writing to 
that of the hand and arm, and to state that motor aphasia ia often associated 
wir b paral ysis of the right side of the face and the right arm. Accompanying 
the paralysis, following a Jacksoniah fit, of the right face or arm there is often 
a transient motor aphasia. 

According to Flechsig, the sensori-motor centres are limited to tolerably 
circumscribed areas in the cortex, which differ from other portions in that thev 
are provided with projection fibres which connect them with lower centres. 
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l?he re mainin g areas of the cortex, amounting, he believes, to about two-thirds 
of the whole*, are devoid of projection fibres and are concerned entirely in 
associative activities. These latter areas, the association centres ” of Floeli- 
aig, are three in number: (1) The anterior association centre, including the 
whole of the frontal lobe in front of the sonuvslhctic area; (',!) (be middle 
association centre, corresponding to the cortex of the island of Jjeil; and (3^ 
the large, posterior association centre, including the pnecuneus, the su|>erior 
and inferior parietal lobules, the supramarginal and angular gyri. and the 
whole of the temporal and occipital lobes except the auditory and visual sen¬ 
sory areas. 

Flechsig attributes-the higher psychic functions, especially those connected 
with the personality of the individual, to the anterior association centres, while 
the intellectual activities which hare to do with knowledge of the external 
world ho believes correspond to the functions of the large posterior association 
centre. Whether these views be true, and. if so, in how far they may lie applied 
practically in the localization of diseases, especially of the mind, the future 
has to decide. * 

2. Centrum Semiovale.—Lesions in this part mayiaxstlve either projection 
fibres (motor or sensory) or association fibres. If involvement of (lie motor 
path cause paralysis, this has the distribution of a cortical patsy when the 
lesion is near the cortex, and of a paralysis due to a lesion of the internal 
capsule when it is near that region. These lesions of the molor Wires may 
be associated with symptoms due to interruption in the other systems of Wires 
running in the centrum semiovale; there may he sensory disturlmnces-4-hoini- 
aniEBthesia an^ hemiunopia—and if the lesion is in the left hemisphere one 
of the different forms ofjaphasia may accompany the paralysis. 

3. Corpus Callosum.—L’ins may be congenitally absent without symptom*. 

An acute lesion involving a large portion of the corpus callosum may, how-/ a, 
ever, yield symptoms suggestive of its localization in tins region. In the ease 
recorded by Kcinhard, in which the situation of the lesion was sus|ieolcd ante 
mortem, there was a I disturbance of equilibration (without vertigo) and of 

.the synergetic movements of both halves of the body. The autopsy revealed 
a gliosareoma which had destroyed the posterior three-fourths of the corpus 
callosum. In Bristowe’s 4 cases there existed, as symptoms common to all, 

> pain in the head and ^partial or complete hemiplegia, with gradual extension 
of the paralysis to the opposite side of the body, j Toward the end of life there 
was disturbance of speech^ difficulty in deglutition ./incontinence of urine and 
fiecos, an£ dementia. Here the symptoms have in them nothing that can be 
looked upon as pathognomonic; indeed, many of the phenomena were doubtless 
dependent upon involvement of the projection and association fibres of the 
centrum semiovale. 


IrLanimak in which the corpus callosum has been cut experimentally pro¬ 
gressive emaciation has been mentioned as a characteristic phenomenon. 

4‘. Internal Capsule (Fig. 4).—Through this pass within a rather narrow 
area all, or nearly all, of the projection fibtes (both motor and sensory) which 


are cqqkeeted with the cerebral cortex. It is divided into an anterior limb, a 
knees had a posterior limb, the latter consisting of a thalamo-lenticular por- 
tiraen tht anterior two-thirds) and a retrodenticular portion (its posteriori 
tJhe^pupil(n considering the effects of a given focal lesion involving the fibres d 1 
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of tlyi internal capsule, it is not to be forgotten that the relations of the tw- 
limbs of the capsule to one another and to the knee vary considerably in dif 
ferent horizontal planes. Much of the confusion in the bibliography is do 
pendent upon neglect to describe the horizontal level of the lesion, as well a 
its situation in an antero-posterior direction. ■ The principal bundle..pasainj 
through the interior limb of the capsule is that which connects the frontal gyr 
land the medial bundle in the base of the peduncle (crus) with the nuclei o 
[the pons. ^These fibres are centrifugal, and innervate chiefly the lower moto 
(nuclei governing bilaterally innervated muscles, especially those of the eyes 
head, necK, and probably those of the mouth, tongue, and larynx.,... In lowe 
'horizontal planes these fibres are situated near the knee of the capsule, it u 
the region of the knee of the capsule which transmits especially the fibres pass 
ing from the cerebral cortex to the nuclei of the facial, hypoglossal, and thirc 
nerves. The path which supplies the nuclei governing the muscles used ir 
speech passes through the knee. 

The pyramidal tract goes through the thalamo-lenticular portion of the 
capsule. The fnotor fibres are arranged according to definite muscle groups 
or rather movement forms, those for the movements of the arm being anterioi 
to those for the leg. The number of fibres for a given muscle group corre¬ 
sponds rathefr to the degree o£ complexity of the movements than to the size 
of the muscles concerned. Thus the areas for the fingers and toes are rela¬ 
tively large. 

The fibres to the somaesthetic area of the cortex—that is, those from tin 
ventro-lateral group of nuclei of the thalamus and the tegmental radiations— 
carrying impulses concerned in general bodily sensation, pass upward througl 
the posterior part of the thalamo-lenticular portion of tho capsule. Some o 
these fibres pass through the anterior two-thirds of the posterior limb along 
side of the fibres of the pyramidal tract. 

Through the retro-lenticular portion of the posterior limb,- opposite th< 
posterior third of the lateral surface of the thalamus, pass (l)J,hc..fibres carry 
ing impulses concerned in tho sensations of the opposite visual field (optii 
radiation from the lateral geniculate body to the visual sense area in tin 
occipital cortex); (2) the fibres carrying impulses concerned in auditory sen 
sations (radiation from the medial geniculate body to the auditory sense arei 
in the cortex of the temporal lobe); (3) the fibres (probably centrifugal 
connecting the cortex of the temporal lobe with the nuclei of the pons. 

With this preliminary knowledge concerning the internal capsule, it is no 
difficult to understand the symptoms which result when it is diseased. 

Since here all the fibres of the upper motor segment are gathered togethe 
in a compact bundle, a lesion in this region is apt to cause complete hemi 
plegja.of the opposite side, followed later by contractures; and if,the lesioi 
involves the hinder portion of the posterior limb there is also hemiansestbesia 
including even the special senses (Fig. 4). As a rule, however, lesions o 
the internal capsule do not involve the whole structure. The disease usual 1; 
affects mainly either the anterior gr posterior portions, and even in instance- 
in which at first the symptoms p6int to total involvement, there is disap 
pearance often of a large part of the phenomena after a short tim'. J fhu- 
when the pyramidal tract is destroyed (lesion of the thalamo-lenti; ar For 
tion of the capsule) the arm may be affected more than the leg, or * ce V8r *Vi 
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[The facial paralysis is usually slight, though if the lesion be well forward 
In the capsulfe the paralysis of the face and tongue may be marked. 

| IJgjnianaesthesia alone without involvement of the motor fibres, due to dis¬ 
ease of the capsule, is rare. There is usually also at least partial paralysis 
of the leg.* When .the retro-lenticular portion of the capsule is destroyed the 
hemi anaesthesia is accompanied by hemianopsia, disturbances of hearing, and 
»metimes of smell and taste. The occmieneo-of- hemiehorea, marked Jremor, 
ir hemiathetosis after a capsular hemiplegia points to the involvement of the 
ialamus or of the hypothalamic region in the lesion. 

Charcot and others have described cases in which as a result of disease of 
he internal capsule there has been paralysis of the face and leg without 
nvolvemcnt of the arm. In such instances the lesion is linear, extending from 
he posterior part of the anterior limb of the internal capsule backward ami 
ateralward to the leg region in the posterior limb of the capsule, the region 
or the arm escaping. 

Capsular lesions when pure are not usually accompanied by apluisic 
ymptoms, alexia, or agraphia. A “ subcortical ” motor aphftsia may result 
’ the lesion is bilaterial, as in pseudo-bulbar paralysis, or if on the left, 
side it is so extensive as to destroy the fibres connecting Broca’s convolu¬ 
tion with the opposite hemispheres, as well $s the pyramidal •fibres on the 
same side. 

5. Crura (Cerebral Peduncles). —From this level through the |wns, me¬ 
dulla, and cord the upper and lower motor segments are represented, the first 
by the fibres of the pyramidal tracts and by the fibres which go from the cere¬ 
bral cortex to the nuclei of the cerebral nerves, the latter by tin; motor nuclei 
and tho nerve fibres arising from them. Ijcsioiis often affect both motor 
segments, and produce paralyses having the characteristics of each. Tlms*n 
singlo lesiou may involve the pyramidal tract and cause a spastic paralysis 
on the opposite side of the body, and also involve the nucleus or the fibres 
of one of the cerebral nerves, and so produce a lower segment paralysis on 
the same side as the lesion—crossed paralysis. In the crus the third and 
fburth cerebral nerves run near the pyramidal tract, and a lesion of this region 
is apt to involve them or their nuclei, causing partial paralysis of the muscles 
of the eye on the same side as the lesions, combined with a hemiplegia of the 
opposite side (Fig. 1, 3). 

The optic tract also. crosses the crus and may be involved, giving hemi- 
anonsia in the opposite halves of the visual fields. 

If the tegmentum bo the seal of a lesion which does not involve the base 
rf the peduncle (or pes) there may bet disturbances of cutaneous andlmus- 
rular sensibility* ataxiafrdisturbances of hearing, or oculo-motor paralysis. An 
iculo-moior paralysis of one side, accompanied by a hemi-ataxia of the opposite 
;ide, appears to bo especially characteristic of a tegmental lesion. 

6. Corpora Quadrigemina. —Anatomical studies point to the view that the 
nppfriny cnilip nl(anterior quadrigeminal body)_ represents thfi most impor- 
ant subcortical central organ for the control of the eye-muscle nuclei. This 
5 supported to~a certain extent by clinical evidence, though as yet but few 
ases have been carefully studied. / Sight is only slightly, if at all, disturbed 
'hen the superior colliculus is destroyed. -The pupil is usually widened, and 

reaction, both.^o light and on accommodation, interfered with. 
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Apparently actual paralysis of the eye muscles does not occur unless the nucleus 
of the third nerve ventral to the aqueduct be^also injured. 

. The inferior colliculus (posterior quadrigeminal body), on the other hand, 
has been shown by anatomical study to . he-an important-way-station in the 
auditory conduction-path. A largo part of the lateral lemniscus "ends in its 
nucleus, and from it emerge medullated fibres which pass through the brachiuni 
quadrigeminum inferins to the medial geniculate body. Thence a large bundle 
runs through the retro-lenticular portion of the internal capsule to the auditory 
sense area in the cortex of the temporal lobe. 

Weinland has collected 19 cases of tumors of the corpora quadrigemina 
from the bibliography; in 9 of these auditory disturbances were especially 
noted. Since the central auditory path of each side receives impulses from 
both ears, lesion of the colliculus on one side may dull the hearing on both 
sides, though the opposite ear is usually the more defective. Lesion of the 
inferior colliculus may be accompanied by disturbance of mastication, owing 
to paralysis of the descending (mesencephalic) root of the trigeminus. The 
fourth nerve niay also be involved. The ataxia which sometimes accompanies 
lesions of the corpora quadrigemina is probably to be referred to disturbance 
in conduction in the medial lemniscus. 

7. Pons and Medulla Oblopgata. —Lesions involving the pyramidal tract, 
together with any one of the motor cerebral nerves of this region, cause Classed 
paralysis. A lesion in the lower part of the pons is apt to cause a lower- 
segment paralysis of the face on the same side (destruction of the nucleus of 
the facial nerve or of its root fibres) and a spastic paralysis of the arm and 
r tcg on the opposite side (injury to pyramidal tract) (Fig. 1, 4). The abdu- 
r cans, the motor part of the trigeminus, and the hypoglossus nerves may also 
be paralyzed in the same manner. When the central fibres to the nucleus 
of the hypoglossus are involved a peculiar form of anarthria results. If the 
.nucleus itself be diseased, swallowing is interfered with. 

' - When the sensory fibres of the fifth nerve are interrupted, together with 
/the sensory tract (the medial lemniscus or fillet) for the rest of the body, which 
”fias already crossed the middle line, there is a crossed sensory paralysis— 
*i. e., disturbed sensation in the distribution of the fifth on the side of the 
^lesion, and of all the rest of the body on the opposite side. 

; A paralysis,of the external rectus muscle of one eye and of the internal 
rectus of the other eye (conjugate paralysis of the muscles which turn the 
eyes to one side), in the absence of a “forced position” of the eyeballs, is 
highly characteristic of certain lesions of the pons. In such cases the internal 
reefus may still be capable of functioning on convergence, or when the eye 
Ho which it belongs is tested independently of that in which the external reetus 
4s paralyzed. This form of paralysis is found, as a rule, only when the lesion 
'lies just in front of the abducens or involves the nucleus itself, or includes. 
besides*the root fibres of the abducens, that portion of the formatio reticularis 
that lies between them and the fasciculus longitudinalis medialis (von Mona- 
kow). The cases of conjugate paralysis just referred to may be complicated 
by other disturbances of the eye-muscle movements, in which case the inter¬ 
pretation of the symptoms may be rendered difficult. The facial nerve is often 
involved in these paralyses. 

, In lesions of the pons the patient often has a tendency to fall toward the 
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Bide on which the lesion is, probably on account,of implication of the middle 
peduncle of the cerebellum (brachiuni pontis)5 Still more frequent *is the 
simple motor hemi-ataxia consequent upon lesio n of the m edial leiunisctm^mul 
peiheeSL-Sf. longitudinal bundles .in the formatio reticularis. Tins is often 
accompanied by a$dissociated sensory disturbance,-pain and temperature being 
affected, while touch remains normal. , The muscular sense may also lw in¬ 
volved. Only when the lesion is very extensive are there disturbances of hear¬ 
ing (involvement of the lateral lemniscus or corpus Irupezoidcum). 

The symptoms produced by involvement of the different cerebral nerves 
will be considered in detail in another sect ion. 

8. Cerebellum.—The functions of this part of the brain are still under 
consideration. Luciani, whose monograph is exhaustive, regards it as “ an end 
organ, directly or indirectly related to certain peripheral sensory organs and 
in direct efferent relationship with certain ganglia of the eerehro-spinal axis, 
and indirectly with the motor apparatus in general. It is functionally homo¬ 
geneous, each part exercising the functions of the whole, hut having special 
relations to the muscles of the corresponding side of the hod/" (Krauss). 

Lesions of the lateral lobes affect the corresponding side of the body, while 
esions of the middle lobe (vermis) affect both sides. Partial removal is fol- 
owgd-by—transientimuscular weakness; complete renuivaTby*o,xIronic iueo- 
irdination. Its one important function would appear to be the coordination 
T the muscular movements. 

In monkeys the symptoms differ much at different periods after the opera- 
ion. During the, first five or six days irritation phenomena predominate, 
iccording to Luciani, there is-aiUlCJiia,-.atony 1,1 the muscles, ifnd astasia _ 
n the side of the body operated upon. The animal can not stand or walk, 
ill these symptoms may gradually disappear in the course of a few months. 

The experiments of J. S. Kisicn Russel 1 do not. entirely confirm the obser¬ 
vations of Luciani, In the first place, the occurrence of asthenia is not con¬ 
stant, and as to atony, while the patellar tendon relieves arc sometimes absent, 
they are as a rule intact in pure cerebellar lesions. There may he even mus¬ 
cular rigidity instead of atony. Russell’s experiments make it seem likely that 
'.the cerebellar hemisphere of one side exercises constantly an inhibitory effect 
ujBHffffic activities of the cerebral hemisphere of the opjiosite side (probably 
by way of the braehium conjunctivum). Thus after removal of one cerebellar 
hemisphere he found that movements of the arm and leg could be caused by a 
faradic stimulation of the contralateral motor area, much milder than that 
necessary to stimulate the homolateral motor area. The epileptic seizures fol¬ 
lowing the administration of absinthe were far greater on the side of ablation. 
It is not impossible that the explanation of the epileptiform attacks by no 
means rare in cerebellar disease is here to be sought. 

W. C. Krauss has analyzed the lesions and symptoms in 100 cases of dis¬ 
ease of this part. The morbid conditions were as follows: Surcoma in 22 
cases; tu bercle in 22; glioma in 18; abscess in 10; tumor of unspecified origin 
in 13; cyst in 7j"and 1 case each of softening, endothelioma, cyst and sarcoma, 
cancer, gumma, fibjama, and haemorrhage. The left lobe was affeeted 32 times, 
the right lobe 32-times, and the middle lobe 17 times. Thus tumor constituted 
by far the most important affection. There may be no symptoms whatever 
if it is in one hemisphere only and does not involve the middle lobe. There 
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are instances not only of complete absence of one whole hemisphere from arrest 
of grbwth, but also of extensive bilateral disease, which throughout life has 
yielded no noticeable symptoms. Only when lesions are comparatively sudden 
do the symptoms resemble the early experimental states in animals. Other 
portions of the brain appear to be able to take on the functions normally 
performed by the cerebellum. _ The most_ common symptoms in tumor of the 
cerebellum are as follows: 

"^Vwiigo, which is rqore consta nt fh' 8 than m- aff n etinna - of any other 
re gion of the.brain. Some believe this to be due to involvement of the nervus 
vestibularis or its nuclei of termination, by means of which the.semicircular 
canals are connected with the cerebellum. The symptom was present in 48 
of the cases of Krauss’ collection, not reported in 43. The vertigo appears 
to bo entirely independent of the ataxia. Though most frequently associated, 
either symptom may be present without the other. The vertigo of cerebellar! 
‘'’disease is often associated with the feeling that objects are revolving about the 
. body, or that the body itself iB moving, i Headache was present in 83 cases! 
\ Vomiting occulted in 69 cases, not reported ill Optic neuritis was found 
in' 66 cases, not reported in 23. It is apt to appear early, and is probably 
7 brought about’by the obstructive internal hydrocephalus that commonly results 
from subtentorial growths thrqpgh .pressure on the aqueductus cerebri. 

Of symptoms which are designated as more particularly cerebellar,! Hlaxia, 
.particularly of the homolateral limbs, is the most important. In cerebellar 
>ataxia thefgait is irregular and staggering, often zigzag, and in attempting to 
walk the patient sways to and fro like a drunken man (demarche d’ivresse of 
>h& French writers). As a^ule, the patient walks and tends to fall toward the 
effected side, but the rule is not certain. gThe ataxia of cerebellar digeasejs to 
bd sharply differentiated from th^taxia of tabes dorsalisjfro m c o rtical a taxia,| 
and probably from the ataxia accompanyingrtfiseases of the tegmental'portion 
bf the pons andjeerebral peduncle. 13-Cerebetlar ataxia is bothrstatic andady¬ 
namic. The opening or closing of the eyes has less influence than in spinal 
ataxia. Very important for differential diagnosis is the fact that when tliej 
patient-lies in bed movementa .tolerably well coordinated can be carried out.' 
-The coarse nature of the incoordination distinguishes cerebellar ataxia from 
"that due to lesion of the cerebral cortex.j} In the latter thei fi ner movem ents 
(buttoning, etc.) are especially apt to be involved, and there is usuall^hemi- 
n aresls or mono-paresis, and oftcn^disturhance-of muscular, sense/pnd of tho 
st ereognos tic sense (von Monakow). Cerebellar ataxia may depend upon the 
withdrawal of the influence of the cerebellum upon the cerebrum. Babinski 
has pointed out thatjthe.affected .limb,-although ataxi% may be held in a given 
p osition more steadily than normal, and also that repeated movements can not 
be as quickly performed on the affected as on the normal side. 

■" ^ Pares is, especially, -of the homolateral trunk muscles, manifest in an_in- 
amliTy to perform the movements of bending, erection, and lateral flexion of 
the trunk, may be present (Hughlings Jackson). Risien Bussell holds-that 
paralysis is ‘t probably directly due to the withdrawal of the cerebellar 
influence from the muscles.” A peculiar attitude of the head has been de¬ 
scribed, in which the face looks upward and is turned away from the side 
occupied by the growth. Deficiency in power of the limbs on the same side 
is frequent. 
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Other less constant but suggestive symptoms are^ieijialgic paint in the 
region of the neck and occiput; blocking of the veuas Qaleni and dilatation 
of the lateral ventricles, (puaing in atuldcen -hydrocephalus ^pressure on the 
mid-brain, pons, or medulla oblongata, producing paralysis of {he cerebral 
nerfes (most commonly the sixth cranial^} rhythmical contractions of the head 
or extremitiesyjnystagmus (particularly when looking toward the side of the 
lesion) ,li|tremor,(<pnarthria, /Auditory or visual disturbances. There may be 
glycosuria, andj^ilateral rigidity .from pressure on the motor paths. Sudden 
death may occur. 

1 The reflexes, though variable, are apt to be increased on the side of the 
lesion, and if internal hydrocephalus develops they may be exaggerated on both 
sides. When the cerebellar disease involves other structures directly, or indi¬ 
rectly through action at a distance, the reflexes may be abolished. 

Symptoms of general mental disturbance may accompany cerebellar dis¬ 
ease, but they are not characteristic. There is ofterajrritabilitv^nfeebled 
memory, and joward the end sopor and coma. 

H APHASIA. 

Speech disorders give important information as to the position of lesions 
of the nervous system, and it is for this reason that they are considered here. 

The studies of Boulliaud, Dax, Broca, Bastian, Kussmaul, Lielitlieim, 
Marie, and others have done much to widen our knowledge of this very ditli- 
cult subject. The student is referred to the works of these authors, and 
especially to the recent monograph of Motitier. * 

, As in all other voluntary movements speech requires not only a motor but 
a sensory apparatus, and we have, as comjtosing the speech mechanism? a 
sensory or receptive part as well as a motor or emissive part. These two parts 
are associated with the liigher centres underlying the intellectual process, and 
are controlled by them. 

The muscles which are used in the production of articulate speech are many 
and widely distributed; thus, the respiratory muscles, the muscles of the larynx, 
the pharynx, the longue, the lips, and those which move the jaws, are all 
brought into play during speech. These muscles are all active in other less 
complicated movements; for instance, respiration, crying, sucking, etc., and 
these”comparatively simple movements are represented in the gray matter of 
the .lower motor segment in the pons, medulla, and spinal cord. The asso¬ 
ciation of neurones upon which these movements depend is made during foetal 
life, and is in good working order at the time of birth. 

As the child’s brain grows and takes control of the spinal centres through 
the medium of the pyramidal tracts, other more complex movements are de¬ 
veloped and special neurones are set apart for this purpose. There is, then, 
a re-representation (Hughlings Jackson) of the finer movements of these mus¬ 
cles in the upper motor segment. They are localised in the central convolu¬ 
tions about the lower part of the Bolandic fissure. All these muscles except 
those of the tongue and lips are used bilaterally, and so their movements on 
each side of the body are represented on both sides of the brain. 

This group of movements, which are in part congenital and in part ac¬ 
quired during the early months of life, is that from which the delicate move- 
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ments of articulate speech are developed. The structures upon which these 
moveihents depend make the primary or elementary speech mechanism. 

The cortical centres are in the lower third of the central convolution on 
both sides of the brain. They are bilaterally acting centres, and a lesion 
limited to either one should not produce marked or permanent defects in 
speech. This is true for the right side, but on the left Broca’s convolution 
did the insula are so closely situated that they are usually injured at the same 
time, and motor aphasia results. 

The Path from Cortex to Lower Hotor Centres. —This is made up of the 
motor fibres which go to the nuclei of the pons and medulla, and in the 
internal capsule is situated near the knee. As in the cortex, a unilateral 
lesion here causes only slight disturbances of speech due to difficult articula¬ 
tion, following weakness of the opposite side of the face and tongue. On-ihe 
left side*, if the lesion is so near the cortex as to involve the fibres which 
connect Broca’s convolution with the primary speech mechanism, subcortical 
motor aphasia is produced. Bilateral lesions (usually in the internal capsule, 
but at times in the cortex) cause speechlessness^with paralysis of the muscles 
of . articulation—pseudo-bulbar paralysis. To these speech defects Baatisn 
gives the namer Anhcmt ar. 

The lower->scgment of the primary speech mechanism is made up of the 
motor nuclei in the medulla, etc., and the peripheral nerves arising from them. 
Lesions here, if extensive enougli—as, for instance, in progressive bulbar paral¬ 
ysis—may cause speeehlcssness—anartliria (Bastion); but usually they are 
more limited, giving various disturbances of articulation. 

As the'child learns to Bpeak there is developed in the cortex of the brain 
an association of centres which takes control of the primary speech mechanism. 
I The child is constantly hearing objects called by names, and lie loams to asso¬ 
ciate certain sounds with the look, feel, taste, etc., of certain things. When 
he hears such a sound he gets a more or less clear mental picture of the 
object, or, in other words, he has developed certain auditory memories. These 
memories of the sounds of words are stored in what is called the auMery 
ijiiiili miiiilrr This centre, which in the majority of people is the controlling 
speech centre, is situated in the first temporal convolution on the loft side .in 
right-handed people, and on the right side in those who arc left-handed. 
Various theories have been advanced to explain the predominance of the left 
hemisphere in the speech mechanism, and Weber .believes that it is dependent 
upon the development of the writing centre in the left motor cortex in associa- 
tion w ith the centre for the right hand. The afferent impressions arising in 
the ears reach the temporal lobes, those from each ear going to both sides of 
the brain. From each of these primary auditory centres impulses are sent 
to the auditory sj>ecch centre in the left hemisphere. The child endeavors, 
and by repeated efforts learnS, to make the sounds that he hears, and he first 
becomes able to repeat words, then to speak voluntarily. To do this, he has 
had to learn certain very delicate movements, and so there has been developed 
a special motor centre for speech in which these movements are localized. 

The Motor Speech Centre. —This has been placed in Broca’s convolution, 
the posterior part of the left third frontal convolution, but the older views as 
to the localization of aphasia, particularly the motor variety and its associa- 
. tion with this convolution, have been criticised by Marie, whose views may 
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be studied at length in the exhaustive monograph of Mouticr. Marie believeh 
that the pure motor aphasia of writers, anarthria, results from a lesion fnvolvl 
mg the teftJlwitioulac nu cle u s and the adjacent zone, which he defines aa fol¬ 
lows: In a horizontal section of the brain, the transverse line drawn from 
(he anterior angle of the insula to a corresponding pint of the lateral ven¬ 
tricle gives the anterior border; a line from the posterior angle of the insula 
tb a corresponding pint of the lateral ventricle gives the posterior limit. 
Included in this zone are more than one-lmlf of the thalamus, both limbs of 
the internal capsule, the greater part of the caudate nucleus, the lenticular 
nucleus, and the island of Rcil with the subjacent white matter. In a lesion 
of this lenticular zone articulate speech alone is affected; internal speech is 
preserved, and the patient reads and writes and understands spoken speech. 
On. the other hand, a lesion, of the “ zone.of .Wernicke" causes the -sensory 
aphasia-word deafness and word blindness. According to Marie the zone of 
Wernicke consists of the supramarginal and angular gyri and the feet of the | 
first two temporal convolutions. When both those regions are affected there 1 
is loss of spontaneous speech, spoken language is not understood, and the 
patient can neither read nor write. 

Marie's position has been much discussed, and many of the most distin¬ 
guished neurologists have come to the rcscim of the old view-which accepts 
Broca’s convolution as the motor speech centre. Dejcrine, Mills and Spiller 
have published most carefully studied eases which go far to show that the third 
left frontal. Broca's convolution, with the insula forms the cortical motor cen¬ 
tre for speech. They agree, however, that lesions of the left lenticular zone 
interfere with the movements which make speech possible. Those ntbtor speech 
areas are connected by commissural fibres through the corpus callosum with 
the corresponding areas of the right frontal lobe, and these latter can eontfol 
the speech movements when the more direct path in the left pyramidal tract 
has been interrupted. 

The motor speech centres and the corresponding area in the right brain 
are connected either directly by special motor fibres with the bulbar nuclei, 
or, as is more probable, indirectly, through the medium of the cortical cen¬ 
tres of the primary speech mechanism in the lower part of the Rolandic region 
on both sides. 

The speech centres are in close connection with the rest of the brain cor¬ 
tex, and in this way they take part in the general mental activities, of which, 
indeed, the speech processes form a large part. Some authors ha\e assumed 
that the several sensory elements which go to make a concept arc brought 
together in a special region of the brain, and here, as it were, united by a 
name. This is called “ tlm-w»tr@-fo^oonnepta,” or “ naming centre ” (Broad- 
bent), but most writers have followed Bastian in considering that the suppo¬ 
sition of such a centre is unnecessary. 

The mechanism which has been described is that which is developed in 
uneducated people and in children before they have learned to read and write, 
and is of primary importance in all speech processes. As the child learns to 
read he associates certain visual impressions with the speech memories he has 
already acquired, and he then adds to his concepts the visual memories of 
written or printed symbols. These memories are stored in the visual speech 
centre. 
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Hie Visual Speeoh Centre. —This is placed by nearly all authors in the 
angular and supramarginal convolutions on the left side, where visual im¬ 
pressions from both occipital lobes are combined in speech memories. Von 
Monakow believes that there is no such special centre, but that visual speech 
memories are dependent upon the direct connection of the general visual cen¬ 
tres in both occipital lobes with the speech sphere. That speech defects restdt 
from injury to the angular and supramarginal convolutions, he admits; but 
he thinks these are due to an interruption of fibre tracts which lie beneath 
and not to a destruction of a cortical centre. The distinction is, therefore, of 
more theoretical than practical importance. 

In learning to write, the child develops certain delicate movements of the 
arm and hand, and thus acquires another method of externalizing his speech 
activities. Whether or not this requires the development of a separate writing 
centre, apart from the general Rolandic arm centre, or is brought about by an 
evolution of the latter through the medium of Broca’s convolution, is a vexed 
question. Gordinier has recorded a remarkable case of total agraphia, with 
no sensory or iriptor speech aphasia, in which a tumor occupying the foot of 
the second left frontal convolution was found at autopsy. However this may 
be, these movements are learned under the influence of visual impressions in 
association with the other speech memories, although there is a more direct 
path, which is used in copying unknown characters. Just as the movements 
of articulate speech are constantly under the control of auditory memories, so 
are the movements of writing regulated by visual memories; but in this case 
the other speech memories are of great importance. 

With file development of the associations which underlie reading and 
writing, the speech mechanism may be said to be complete, although its activ¬ 
ities are capable of practically endless extension, as when music or foreign 
languages are learned. 

It will be seen that the cortical speech..centres—the speech sphere of the 
French-^pficupy, the part of the brain near the Sylvian fissure, and that they 
all receive their blood from the-SylxiaiLartery. Speaking broadly, the pos¬ 
terior parLof. this., region is -sensory and the anterior is-motor. The sensory 
areas are near the optic radiation and the motor are near the general motor 
tracts, and so with lesions of the posterior part, hemianopia is apt to be asso¬ 
ciated with the speech disturbance while hemiplegia occurs with disease of 
the anterior areas. These associations often help to distinguish a sensory from 
a motor aphasia, but each type has special characteristics which must be 
studied. 

Sensory Aphasia, due to Lesions op the Posterior Part op the Speech 
Area, or to Fibres doing to this Region. 

Auditory Aphasia. —Most people in mentally recalling words do so by 
means of their auditory speech memories—i. e., they think of the sound of 
the words, and. in voluntary speech, it is probable that the will acts on* the 
motor centre indirectly through the auditory centre. This centre is also 
necessary for reading in such persons. There are certain persons, however, in 
whom the mental processes are carried on by visual memories, and in these 
rare “ visuals ” the visual speech centres take the predominant place in speech 
usually occupied by the auditory centres. 
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nnmplotfi flhnlitinn nt all Pm auditory speech memories by destruction of 
+V first tjTnynrai convolution cwses the most extensive disturbances of sfieech. 
Such a person isnmable to comprehend speech, either spoken or printed, ,'yol- 
u ntarv spe ech iaTHiinli diaturbed^ and although at iirst he may talk, his speech 
is nothing but a jargon of misplaced words, ami lie soou becomes speechless. 
Writing..is also lost, and he can neither repeat words nor write at dictation. 
He.JS»y be able to copy. 

Lesions are often only partial, and the resultant disturbance may be simply, 
a difficulty in speech due to the loss of nouns or to the transposition of words 
( D.nrrpM'd a), the writing showing the same defect.iThe patient usually 
understands what he hears and reads, and can repeat words and write at 
d ictat ion. This is the condition Bastian calls “ amnesia verbalis." The eon- 
dition may be so prononneed^that voluntary speech and writing arc nearly lost, 
-even when the auditory memories can still lie aroused by new alferent impres¬ 
sions and he is able to understand what is saul to him mid what he rends.. He 
can, usually repeat and read aloud. 

The afferent paths, which reach the auditory speech contfe from the two 
primary auditory centres, may be destroyed. A lesion to do this must lie in 
the white matter beneath th(‘ first temporal convolution on the left side. Snell 
a lesion would block all auditory impression.^coming to the rmiire, and the 
patient would not be able to understand anything that was said to him, could 
not repeat words nor write from dictation. As the cortical centres are not 
disturbed, and the auditory speech memories are still present, there is no dis¬ 
turbance of voluntary speech or writing, and the patient can read perfectly. 
This is pure word -deafness or subcortical sensory aphasia. 

Visual Aphasia. —Destruction of the visual centre in the angular and 
supramarginal convolutions causes a loss of the visual speech memories, and tile 
i patient is unable to read printed or written characters. He isjmalilejo write ' 
—i. e., there-is agraphia-^nnd he can not copy. ,11 is understanding of spoken 
words is good, and voluntary speech is normal or only slightly paraplia.-ic. 

A subcortical lesion involving the afferent fibres going to the visual s|ieucli 
centre causes pure w ord- blindness (subcortical alexia)—i. c.,(tlitxc_ia. inability 
to understand written or printed words. Voluntary speech and writing are 
good. The patient can not read his own writing except by aid of muscle- 
sense impression, in retracing the letters, either loluntary or passively.^ Asso¬ 
ciated with this is always hemianopia. 

Word-deafness and word-blindness are often combined, and at times it 
is not only the tracts that, connect the primary auditory and visual centres 
with the speech spheres, but. also those which associate them with the other 
sensory centres in the formation of concepts, that are diseased. In this ease 
the patient hasiost not only his auditory and visual speech memories, hut also 
all of his memories which have to do with hearing and sight, and he has mind- 
deafness and mind-hlin dness—i. e.. he is unable to recognize objects when he 
heartTorwhen he sees them. Further than this, there may be a dissociation 
of all the sensory centres from each other or from the higher psychical centre, 
which is practically the same tiling, in which ease the patient is ra.tirelx.unable 
to recognize objects and to use them properly -i. c., he has_apraxia. praxia 
may occur alone, but is usually associated with forms of aphasia. A sensory 
and a motor type have been described. 
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Motor Aphasia. —Lcakma.of the motor speech zone, possibly in rare cases 
. of Broca ’s coBy.Qln.tion alone, more commonlyjjf.&jri&ausiea, causeJosa-Oi. 
the .power o f speech. The patient may bei absolutely dum b, or 'ne may have 
retained one or two words or phrases, which is believed to be due to the activ¬ 
ity of the corresponding region of the right brain. He ; will makfl no effort 
to, repeat words. Hiajmind is comparatively dear, and/ft e understands wha t 
is said to him and is able to read, although there is usually some difficulty in 
this due to the lack of motor speech memories.,! He will not be able to indi¬ 
cate that he has a mental picture of words. This is tested by asking him to 
squeeze the observer’s hand or to make expiratory efforts as many times as 
there are syllables in a well-known name. 

Voluntary writing is. usually lost in cortical motor aphasia, and many 
authors believe that writing movements arc controlled from this centre. 

' Others, who believe that there is a special writing centre, contend. that a 
l esion st rictly limited to the motor speech centre would not cause agraphia, 
and cite cases which seem to support their view. If there is much disturb¬ 
ance of internal speech, writing will be impaired. 

Subcortical m otor-aphasia is described as due to the destruction of the 
. fibres which join Broca’s convolution to . the primary speech mechanism. 
xft,~ ...Lesions which, have produced tips type of aphasia have been in the white mat- 
-ter of the left hemisphere near Broca’s convolution. These would be within 
’ / " Marie’s.speech, zone.. There is complete loss of the power of speech witho ut 
; any. disturbance of internal speech. The patient’s nnental_proccsses are not 
disturbed, andjie £gn jnite perfectly if the hand is not paralyzed. 

Cases bf aphasia are rarely simple, and it is often impossible to classify 
them accurately. The problems involved are, in reality, exceedingly com¬ 
plicated, and the student must not for a moment suppose that cases are as 
straightforward as the various diagrams at first sight would appear to indi¬ 
cate. A majority of them are very complex, but with patience the diagnosis 
of the different varieties can often be worked out. The following tests should 
be applied in each case of aphasia, after the presence or absence of paralysis 
has been determined and whether the patient is right-handed or left-handed: 
(4) The power of recognizing the nature, uses, and relations of objects— 
1 . e., whether apraxia is present or not; l%) -lhe power to recall the name of 
familiar objects seen, smelled, or tasted, or of a sound when heard, or of an 
object touched; (£)~4he power to understand spoken words; 1 41 t he capa¬ 
bility of understanding printed or written language; (5V_the power of appre¬ 
ciating and understanding musical tunes; (Cl the power of voluntary speech 
—in this it is to be noted particularly whether he misplaces words or not; 
(7) t he power of reading aloud and of understanding what he reads; (8) 
tEepower to write voluntarily and of reading what he has written; (fijithe 
power to copy; (.10)—the power to write at dictation; and (111 the power 
of repeating words. Stone and Douglas have recently described (Brain, 1902) 
a form of familial disease under the name of hereditary aphasia. 

The medico-legal aspects of aphasia are of great importance. No general 
principle can‘be laid down, but each case must be considered on its merits. 
Langdon, in reviewing the whole question, concludes: “ Sanity established, 
any legal document should be recognized when it can be proved that the 
person making it can understand fully its nature by any receptive channel 
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bearing, vision, or muscular sense), and can, in addition, express absent 
pdissent wi\jh certainty to proper witnesses, whether this expression be by 

r ken speech, written speech, or pantomime.” • 

Prognosis and Treatment of Aphasia. —In young persons the outlook is 
good, and the -powernf speech is gradually restored apparently by the educa- 
tion of thejientres on the opposite side of the brain. In adults the condition, 
is less hopeful, particularly in the cases of complete motor aphasia with right 
hemiplegia. The patient may remain speechless, though capable of under¬ 
standing everything, and attempts at re-education may be futile. Partial 
recovery may occur, and the patient may be able to talk, but misplaces words. 
Tu-sensory aphasia the condition may be only transient, and the different forms 
rarely persist alone without impairment of the jiowers of expression. 

The education of an aphasic person requires the greatest care and patience, 
particularly if, as so often happens, he is emotional and irritable. It is best. 
tojjegin by the use of detached letters, and advance, not too rapidly, to 
words of.only one syllable. Children often make rapid progress, but in adults 
failure is only too frequent, even after the most painstaking efforts. In the 

1 cases of right hemiplegia with aphasia .the patient may be taught to write 
W[ith the left hand. Mills has lately called particular attention to the benefit 
of this’ treatment. 


AFFECTIONS OF THE BLOOD-VESSELS. 

1. Cerebral Circulation. 


There is much that is still indefinite in the physiology of the circulation 
of the brain, but that which is known is of the greatest practical moment 
the physicians. To the work of Leonard Hill (see his summary in Allbutt’a 
System) I am much indebted for many of the facts in the following brief 
sketch: 

The brain receives blood from the internal carotid arteries, the vcrtebrals, 
and, to some extent, from the spinal arteries. These anastomose soon after 
mtering the skull tq form the circle of Willis. The extent of this intercom¬ 
munication is subject to considerable variation, which may lie of extreme 
mportance in pathological conditions. Collected by the veins, the blood is 
imptied into large venous sinuses, which are, to a great extent, protected from 
measure changes by the skull and dura mater. 

The cerebro-8pinal fluid is collected in the meningeal spaces and fills the 
nterstices between the convolutions, etc. Under normal conditions there is 
>ut a small quantity of this fluid within the skull, which is entirely filled 
rith brain, blood, and the cerebro-spinal fluid. Practically a closed box, with 
ontents uninfluenced by atmospheric pressure, the quantity of blood within 
he skull under normal circumstances is almost constant, for the brain sub- 
tance itself can not be compressed, so that the only increase or decrease 
i that which compensates for the small quantity of cerebro-spinal fluid that 
in pass between the cranial and spinal cavities. 

Although the quantity of blood does not change materially, its rapidity 
f flow may, and does, show marked variations, and thus the relation between 
rterial and venous blood is subject to change. The circulation withis the 
mil not only differs from the circulation in other parts in its freedom from 
62 - 
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the effects of atmosphoric pressure, but apparently it is not under local vaso¬ 
motor control and is in an organ that can only expand slightly. Atthnuyb ngryfi 
fih rpfl hnvt» hppn H Pm no s trafed in the walla of the small arteries o f the brain , 
it has not been proved that they cause dilatation or contraction under influ¬ 
ences ffdffithe vaso-motor c®t26s;.indeed, there is little experimentali evidence 
that speaks for, and much that speaks against, this view. 

Under ordinary circumstances, the circulat ion of the fcyin follows passively 
the general bodily conditions. When anything increases the force with which 
theolood enters the skull—i. e., when blood-pressure is raised, either by in¬ 
crease in the heart’s action or by general vaso-motor effects—more blood passes 
through the brain in a given time, and it is, as it were, flooded with blood. 
This active hyperemia must occur under many circumstances, but it is doubt¬ 
ful whether it causes any symptoms; in fact, it is difficult to see how it, in 
itself, can do anything but good. 

Although without direct vaso-motor control, the circulation of the brain 
is regulated by the action of the vaso-motor centre on the splanchnic areas 
and skin. This centre itself shares with the respiratory and cardiac centres 
the same circulatory conditions as prevail throughout the brain. 

Consciousness depends upon a due blood supply to the brain, particularly 
to the cortex, and life itself depends upon the circulation in the medullary 
centres. When the blood circulating about these centres is poor in •xygen— 
i. e., when there is a lack of arterial (ftp (rtnrinina splanchnic 

and skin areas contract under vaso-motor influences, the blood-pressure i. 
raised, and the blood enters the brain with unusual force and supplies the 
capillaries with arterial blood. The extent to which this regulating mechan 
ism can counteract an obstruction to the circulation through these centre: 
has been well shown experimentally by Harvey Cushing. When the genera 
intracranial pressure was raised to arterial blood-pressure, instead of the circu 
lation being blocked and the animal dying from anaemia of the brain, as hai 
been stated by a number of authors, he showed that the vaso-motor centre 
responded with a sufficient rise of blood-pressure to overcome the impediment 
and so restore the circulation. With every repeated increase of intracrania 
pressure, there was an answering rise of blood-pressure, until, at the end o 
the experiment, the brain was acting under an intracranial pressure muc 
above the arterial pressure of the animal at the beginning of the experimen 
and this pressure had been correspondingly raised to a startling extent. Tli 
interesting clinical deductions which Cushing draws from this experimer 
will be referred to under cerebral hiemorrhage. 

. When this regulating mechanism is disturbed, serious results may follov 
'The ordinary fainting Jit is an example: Under the influence of emotion tl 
vaso-motor centre is inhibited, and, in consequence, the abdominal blooi 
vessels become dilated, blood-pressure falls, and the heart is no longer ab 
to drive the blood baek to itself against the force of gravity; the blood accumi 
lates in the abdominal veins, the heart empties, cerebral circulation fails, ar 
Unconsciousness occurs. A.similar condition may follow the sudden re'mov 
of something that has caused pressure on the abdominal vessels for a consul' 
■able time, as the withdrawal of the ascitic fluid. In this case the vaao-motr 
control influences have not been called on for some time, and the centre its< 
has taken part in the general weakened condition of the individual, so th 
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Jen a sadden demand is made upon it to compensate for the accustomed 
itemal supj^rt to the blood-vessels, it is entirely unable to respond, and the 
food collects in the splanchnic vessels, the patient becomes unconscious mid 
.Jay die, having bled to death into his own veins. 

While under ordinary circumstances the vaso-motor mechanism ami the 
tonicity of the muscles of the abdominal walls compensate perfectly for the 
Cjtange from the horizontal to the upright position—i. c., for the ellect of 
gravity upon the column of venous blood from the heart to the feet, in 
asthenic states, as after severe illness, the compensation may bo very imper¬ 
fect. When such is the case, if the patient stands, or, at times, even if ho 
sits up in bed, his heart beats more rapidly, he becomes giddy and may faint. 
iThe change in the pulse-rate, with a change in position, is a fair indication 
of the vaso-motor control, for the heart itself endeavors to make up for this 
incompetence. 

Chloroform and, to a less extent, ether tend to induce vaso-motor paraly¬ 
sis, and this is the reason why position is such an important factor in the 
safety of patients during anaesthesia. The splanchnic circa la tiftn. under these 
circumstances, may, to a certain extent, be supported by bandaging the legs 
and abdomen and elevating the foot of the bod. Crilc’s pneumatic operating 
suit, in which the patient is encased below tin*chest in an inflatable suit, by 
means of which pressure on the peripheral and abdominal vessels may be 
varied, is an attempt to establish an artificial vaso-eonstrielor system under 
the control of the operator, which can com|icnsate for the paralyzing effects 
of the amesthetic, and obviate the necessity of considering position. 

Tho heart itself may become weak from various causes and so lie unable 
to keep the brain properly supplied with arterial blood. The extreme example 
of this is paralysis of the heart muscles from failure of the coronary circuh" 
tion, which is immediately followed by unconsciousness and death. Ill Stokes- 
Adams disease the eorcbral symptoms, attacks of unconsciousness, convulsions, 
and.apoplectiform seizures are due to cerebral amemia. caused by the tempo¬ 
rary cessation of the ventricular systole. When the chest is forcibly com¬ 
pressed tho heart may be unable to (ill itself with blood, and so unconscious¬ 
ness, or even death, may follow from failure of the cerebral circulation. 

Respiration is an essential part of circulation; this is true not only in 
the primary sense, that it is through this function that venous is changed into 
arterial blood, but also in a more truly mechanical sense. With every inspira¬ 
tion the blood is sucked into the heart from the veins, and the descent of the 
diaphragm, by increasing the pressure on the abdominal veins, tends to force 
the blood into the heart. During expiration the entrance of the blood into 
the heart is impeded by the increase in the intra-thoracic pressure. Respira¬ 
tion has direct, but slight, influence upon the blood-pressure within the 
arteries. 

Tha.eitcul&tion within the skull is very intimately related to respiration. 
The blood from the brain sinuses passes through the jugular veins directly 
into the superior vena cava and the columns of blood appear to be uninter¬ 
rupted by competent valves, so that every change of pressure in the cava is 
ransmitted directly to the sinuses and veins of the brain. Intracranial 
Pressure has been shown to be equal to venous blood-pressure within the 
•anuses and to follow every change in this. The brain dilates with each pulse- 
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beat, but relatively much more with each expiration. In expiration intra- 
thoracic pressure is increased, and this causes an increase in -the pressure 
within the cava, the jugular, and the brain sinuses. The blood is, as it were, 
dammed back, venous congestion occurs, intracranial pressure rises, and the 
brain receives less arterial blood, and the symptoms of cerebral anemia may 
follow. Under ordinary conditions these effects are not so pronounced or 
protracted as to cause marked symptoms,*but at times they, may be, as when 
a crying child holds his breath until he becomes unconscious. Here the diffi¬ 
culty which the heart has in filling itself iyijh blood under increased thoracic 
pressure is also a factor. When the superior vena cava is alone obstructed, as 
by pressure from a tumor, there may be not thp slightest disturbance of the 
functions. This depends upon the freedom of the cranio-vertebral venous 
anastomosis, and other paths which allow the blood to reach the heart through 
the inferior vena cava. Strong respiratory efforts against an obstruction may 
change intrathoracie pressure very greatly. In -fat eed expiration with the 
glottis closed, the normal negative pressure becomes markedly positive and may 
far exceed the fiormal pressure in the intrathoracie veins, while, if the glottis 
be closed and:, a strong inspiratory effort be made, the pressure may fall far 
below atmospheric pressure. Intracranial haemorrhages not infrequently take 
place during a strong effort with the breath held as when straining at stool, 
or when lifting a heavy weight, or during a severe coughing spell, all condi¬ 
tions in which, among other things, the flow of the venous blood from the 
brain to the heart is impeded, and in consequence of which intracranial circu¬ 
latory conditions are altered in the direction of a rise of venous and capillary 
pressure. The importance of preventing, as far as possible, any obstruction 
to respiration during the course of apoplexy, will be referred to in a subse¬ 
quent paragraph. 

The venous outlets from the skull are so large and the anastomoses are so 
free that they must all be obstructed to cause any marked ansemia of the brain, 
and for this reason thrombosis or ligature of one of the sinuses is not neces¬ 
sarily followed by any symptoms. If all the veins in the neck are compressed 
as by a tight band or strong flexion of the neck, the circulation may be impeded 
to a considerable extent, and this is of definite importance under pathological 
conditions. 

Any one of the arteries may be tied before entering the skull, with but 
little danger, owing to the freedom of the anastomosis in the circle of Willis, 
but, as this is subject to variation, the closure should be made slowly. With 
this precaution, both carotids may be tied if an interval be allowed between 
the operations. 

Obliteration of an artery beyond the circle of Willis is always followed by 
a disturbance of function of the part of the brain supplied by that artery, 
and is considered under Embolism and Thrombosis. I 

2. Hypeilemia and Anaemia. 

Less and less stress is now laid on active hyperemia as a cause of symptom: 
As Leube suggests, the symptoms usually referred to active hyperemia in th 
infectious diseases, or in association with hypertrophy of the heart aecon 
panying disease of the kidney, are due to the action of toxic agents rather tha 
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to changes in the circulation. On the other hand, venous stasis and anemia 
of the brain^nust be a very potent cause of head symptoms. The uncerfainty 
which exists is largely due to the fact that the condition of the blood-vessels 
as seen within the skull after death may bear no relation to that which held 
sway during life. 

The anatomical condition of the brain in anemia is very striking. The 
membranes are pale, only the large veins are full, the small vessels over the 
;yri are empty, and an unusual amount of cercbro-spinal fluid is present On" 
lection both the gray and white iqatter look extremely pale and the cut surface 
s moist. Very few punda vasculosa arc seen. 

The effects of sudden anaemia of the brain arc well illustrated by the ordi- 
taiy fainting fit, and have been described above. 

Symptoms. —When the symptoms are the result of luemorrhago, there are 
drowsiness, giddiness, inability to stand; flashes of light, dark spots before the 
eyes, and noises in the ears; the respiration becomes hurried; the skin is cool 
and covered with sweat; the pupils are dilated, there may bo vomiting, head¬ 
ache, or delirium, and gradually, if the bleeding continues, 'consciousness is 
lost and death may occur with convulsions. In the more chronic forms of 
brain amemia, such as result from the gradual impoverishment of the blood, 
as in protracted illness or in starvation, the condition known as irritable weak¬ 
ness results. Mental effort is difficult, the slightest irritation is followed by 
undue excitement, the patient complains of giddiness and noises in the ears, 
or there may be hallucinations or delirium. These symptoms are met with 
in an extreme grade as a result of prolonged starvation, and a very similar 
condition is seen in certain cases of arterio-sclorosis where the brain is poorly 
nourished. 

An interesting set of symptoms, to which the term hydrencephaloid was 
applied by Marshall Hall, occurs in the debility produced by prolonged diar¬ 
rhoea in children. The child is in a semi-comatose condition with the eyes 
open, the pupils contracted, and the fontanelle depressed. In the earlier 
period there may be convulsions. The coma may gradually deepen, the pupils 
become dilated, and there may be strabismus and even retraction of the head, 
symptoms which closely simulate those of basilar meningitis. 

3. (Edema of the Bb.un. 

In the pathology of brain lesions oedema formerly played a role almost 
equal in importance to congestion. It occurs under the following conditions: 
In general atrophy of the convolutions, in which case the oedema is represented 
by an increase in the cerebro-spinal fluid and in that of the meshes of the pia. 
In extreme venous dilatation from obstruction, as in mitral stenosis or in 
tumors, there may be a condition of congestive oedema, in which, in addition 
to great filling of the blood-vessels, the substance of the brain itself is un¬ 
usually moist. The most acute oedema is a local process found around tumors 
and abscesses. The symptoms of compression following concussion or con¬ 
tusion, as shown by Cannon, are frequently attributable to cerebral oedema due 
to change in osmotic pressure. An intense infiltration, local or general, may 
occur in Bright’s disease, and to it, as Traube suggested, certain of the uraemic 
symptoms may be due. 
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The anatomical changes are not unlike those of anaemia. When the oedema 
follows progressive atrophy, the fluid is chiefly within and beneath the mem¬ 
branes. The brain substance is anaemic and moist, and has a wet, glistening 
appearance, which is very characteristic. In some instances the oedema is 
more intense and local, and the brain substance may look infiltrated’with fluid. 
The amount of fluid in the ventricles is usually increased. 

The symptoms are in great part those of lessened blood-flow, and are not 
well defined. As just stated, some of the cerebral features of uraemia may 
depend upon it. Cases have been reported by Raymond, Tenneson, and Der- 
cum, in which unilateral convulsions or paralysis have occurred in connection 
with chronic Bright’s disease, and in which the condition appeared to be asso¬ 
ciated with oedema of the brain. The older writers laid great stress upon an 
apoplexia serosa, which may really have been a general oedema of the brain. 
Inasmuch as the instances in which oedema of the brain occurs arc often those 
in which there is also intoxication, or anaemia, or both, it is probably impossible 
to say at the bedside definitely which of these possible factors is responsible 
for the symptotns in a given case. 

4. CkUEBR. 1L 1 l/EMORRIIA-GE. 

The bleeding may come from oranches of cither of the two great groups 
of cerebral vessels—the basal, comprising the circle of Willis and the central 
arteries passing from it and from the first portion of the cerebral arteries, or 
the cortical group, the anteyior, middle, and the posterior cerebral vessels. In 
a majar iiy-of the cases the haemorrhage is from the central branches, more par¬ 
ticularly from those which are given off by the middle cerebral arteries in the 
anterior perforated spaces, and which supply the corpora striata and internal 
capsules. One of the largest of these branches which passes to the third divi¬ 
sion of the lenticular nucleus and to the anterior part of the internal capsule, 
the lentieulo-striate artery of Buret, is so frequently involved in haemorrhage 
that it has been called by Charcot the artery of cerebral haemorrhage. Haemor¬ 
rhages from this and from the lenticulo-thalamic artery include more than 
GO per cent of all cerebral haunorrhages. The bleeding may be into the sub¬ 
stance of the brain, to which alone the term cerebral apoplexy is applied, or 
into the membranes, in which case it is termed meningeal haemorrhage; both, 
however, are usually included under the terms intracranial or cerebral haem¬ 
orrhage. 

Etiology.—The conditions which produce lesions of the blood-vessels play 
a very important part; thus the natural tendency to degeneration of the vessel- 
in advanced life makes apoplexy much more common utter tVia fiffiotL year 
It may. however, occnr_in. .children under ten. On account of the greater 
liability to ^arterial disease (associated probably with muscular exertion Mil 
the abuse of alcohol), men are more subject to cerebral haemorrhage than 
women, j Heredity was formerly thought to be an important "factor in this 
affection, and the apoplectic habitus or build is still referred to. By this is 
meant a stou^ plethoric body of medium size, with a short neck. Heredity 
influences cerebral haemorrhage entirely through the arteries,‘and there are 
families'In which' these degenerate early, uiuaHy in association with renal 
chancres.,, The secondary hvnertrophv of the heart brings with it serious dan- 
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jure, which have already been discussed in the section upon arteries. S The 
ipecial faetofs in inducing arterio-selerosis—the abuse of alcohol, immoderate 
sating, syphilis, and prolonged muscular exertion—are found to be important 
mtecedents in a large number of cases of cerebral haunorrhage. Chronic lead 
poisoning and gout also may here be mentioned. 

/The endocarditis of rheumatism and other fevers may indirectly lead to 
a pop lexy bj causing embolism and aneurism of the vessels of the"brain. Cere» 
bral haemorrhage occurs occasionally in the specific fevers and in profound, 
alterations of the blood, as in leukicmia and pernicious nmemia. The nctual 
exciting cause of thei ba'inorrhage is not evident in the majority of cases. Tho 
attack may be sudden and without any preliminary symptoms. In other in¬ 
stances violent exertion, particularly straining efforts, or tho excited action of 
the heart in emotion may cause a rupture. 

i “Morbid Anatomy. —The lesions causing apoplexy an* almost, invariably 
in the cerebral arteries, in which the following changes may lead directly 
to it: 

(fl) The production of miliary aneurisms, rupture of which is the most 
common cause of cerebral hsemorrhage. The origin of the miliary aneurisms 
is disputed. Charcot thought they resulted from changes in lhe adventitia 
(periarteritis). Others, with Eiehler, Ziegler*and Bireli-llirsolifold, find the 
primary change in the intima. The weight of opinion at present, however, is 
onjfie side of the view that the media is first degenerated (Itoth, Ijocwcntlml). 
They occur most frequently on the central arteries, Imt also on the smaller 
branches of the cortical vessels. On section of the brain substance they may 
be seen as localized, small dark bodies, about, the size of a pin’s head. Some¬ 
times they are seen in numbers upon the arteries when carefully withdrawn 
from the anterior jierforated span’s. According to (lhareot. and Bouchard, who 
have described them, they are most frequent m the central ganglia. In apo¬ 
plexy after the fortieth year if sought for they are rarely missed. Tho actual 
miliary aneurism, which by its rupture has occasioned the liamiorrlmge, may 
be difficult to find, but if one pours water carefully on the area of liamiorrlmge, 
or, better still, submerges the apoplectic mass for a time, it will usually be 
found possible to do so, and even to find the hole in its wall. 

(6) Aneurism of the branches of the circle of Willis. These arc by no 
means uncommon, and will be considered subsequently. 

(c) Endarteritis and periarteritis in the cerebral vessels most commonly 
lead to apoplexy by tho production of aneurisms, either miliary or coarse. 
There are instances in which the most, careful search fails to reveal anything 
but diffuse degeneration of the cerebral vessels, particularly of the smaller 
branches; so that we must conclude that spontaneous rupture may occur 
without the previous formation of aneurism. 

(d) Increased permeability of the wrftls of the vessels may account for 
Ineniorrhages by diapcdcsis without actual rupture. Such hiemorrhages are 
not ‘uncommon in cases of contracted kidney, grave antcniia, and various 
infections and intoxications. 

(e) In persons over sixty the hemiplegia may depend upon small areas of 
softening in the gray matter—the lacuna! of Mane—-areas varying in size from 
® pin’s head to a pea or a small bean, grayish-red in tint. Tho lenticular 
nucleus is> particularly apt to be involved. The blood-vessels are always dis- 
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eased. Anitomically this is believed to be quite as important as the miliary 
aneurisms. 

The hemorrhage may be meningeal, cerebral, or intraventricular. 

Meningeal haemorrhage may be outside the dufa, between this membrane 
and the bone, or between the dura and arachnoid, or between the arachnoid 
and the pia mater. The following are the chief causes of this form of haemor¬ 
rhage Fracture of the skull, in which case the blood usually comes from the 
lacerated meningeal vessels, sometimes from the tom sinuses. In these cases 
the blood is usually outside the dura or between it and the arachnoid. The 
next most frequent cause is^upture of aneurisms on the larger cerebral ves¬ 
sels. The blood is usually subarachnoid. "jAn intracerebral haemorrhage may 
burst into the meninges. (jA special form of meningeal haemorrhage is found 
in.the AC.W-born, associated with injury during birth. ,"And lastly, meningeal 
haemorrhage may occur in the constitutional diseases and fevers. The blood 
may be in a large quantity at the base; in cases of ruptured aneurism, particu¬ 
larly, it may extend into the cord or upon the eortex. Owing to the greater 
frequency of the aneurisms in the middle cerebral vessels, the Sylvian fissures 
are often distended with blood. 

Intracerebral hcemorrhage is most frequent in the neighborhood of the cor¬ 
pus striatum. , particularly toward the outer section of the lenticular nucleus. 
The hsemorrhage may be small and limited to the lenticular body, the thala¬ 
mus, and the internal capsule, or it may extend to the insula. Haemorrhages 
confined to the white matter—the centrum semiovale—arc rare. Localized 
bleeding may occur in the .crura or in the pons. Hsemorrhage into the cere¬ 
bellum is not uncommon, and usually comes from the superior cerebellar 
artery. The extravasation may be limited to the substance or may rupture 
into the fourth ventricle. Twice I have known sudden death in girls under] 
twenty-five to be due to cerebellar haunorrhage. 

Ventricular Hcemorrhage. —This occasionally but rarely is primary, coming 
from the vessels of the plexuses or of the walls. More often it is secondary, 
following hajmorrhage into the cerebral substance. It is not infrequent in 
early life and may occur during birth. Of 94 cases collected by Edward 
Sanders, 7 occurred during the first year, and 14 under the twentieth year. 
In the cases which I have seen in adults it has almost always been caused by 
rupture of a vessel in the neighborhood of the caudate nucleus. The blood 
may be found in one ventricle only, but more commonly it is in both lateral 
ventricles, and may pass into the third ventricle and through the aqueduct of 
Sylvius into the fourth ventricle, forming a complete mould in blood of the 
ventricular system. In these cases the clinical picture may be that of " apo- 
plexie foudroyante.” 

Subsequent Changes. —The blood gradually changes in color, and ulti¬ 
mately the hemoglobin is converted into the reddish-brown hsematoidin. In¬ 
flammation occurs about the apoplectic area, limiting and confining it, and 
ultimately a definite wall may be p'.tduced, inclosing a cyst with fluid contents. 
In other instances a cyst is not formed, but the connective tissue proliferates 
- and leaves a'pigmented scar. In meningeal haemorrhage the effused blood 
maf be gradually absorbed and leave only a staining of the membranes. In 
other cases, particularly in infants, when the effusion is cortical and abundant, 
there may be localized casting of the convolutions and the production of a cyst 
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in the meninges. Possibly certain of the cases of porencephaly are caused in 
this way. * 

' Seconder^ degeneration follows, varying in character according to thejidea¬ 
tion of the haemorrhage and the actual damage done by it to nerve cells or 
their medullated axones. Thus, in persons dying some years after a cefebral 
apoplexy which has produced hemiplegia (lesion of the motor area in the 
cortex or of the pyramidal tract leading from it), the degeneration may b3 
traced through the cerebral peduncle, the ventral part of the pons, the pyra-. 
mids of the medulla, the fibres of the direct pyramidal tract of the cord of the 
same side, and the fibres of the crossed pyramidal tract on the opposite side. 
After haemorrhages in the middle and inferior frontal gyri there follows degen¬ 
eration of the frontal cerebro-cortico-pontal path, going through the anterior 
limb of the internal capsule and the medial portion of the basis pcdunculi to 
the nuclei pontis; also degeneration of the fibres connecting the nucleus ine- 
dialis thalami, and the anterior part of the nucleus lateralis thalami with the 
cortex (Flechsig, v. Monakow). 

When the temporal gyri or their while matter is destroyed by a luvmor- 
rhage the lateral segment of the basis pedunculi degenerates (Dejerine). (Jcre- 
bellar haemorrhage, especially if it injure the nucleus dentatus’ muy lead to 
degeneration of the brachiuni conjunctivum. 

There may be slow degeneration in the lemniscus medialis, extending as 
far as the nuclei on the opposite side of the medulla oblongata, after lnemor- 
rhages in the central gyri, hypothalamic region, or dorsal part of the puns. 
Hemorrhages destroying the occipital cortex, or subcortical liamiorrhage* in¬ 
juring the optic radiations, occasion slow degeneration (cellulipetftl) of the 
radiations from the lateral geniculate body, and after a tune cause marked 
atrophy or even disappearance of its ganglion cells. 

Symptoms. —These may be divided into primary, or those connected with 
the onset, and secondary, or those which develop later, after the early mani¬ 
festations have passed away. 

EBIJUBX, SXiU'iOifS.— ^Premonitory indications are rare. As a ride, the 
patient is seized while in full health or about the performance of some every¬ 
day action, occasionally an action requiring strain or extra exertion. jjfow and 
then instances are found m which there are sensations of numbness or tingling 
or pains in the limbs, or even choreiform movements in the muscles of the 
opposite side, the so-called prehemiplegic chorea. In other eases temporary 
disturbances of vision and of associated movements of the eye-muscle- have 
been noted, but none of the prodromata of apoplexy (the so-called “ warn¬ 
ings”) are characteristic. The onset of the apoplexy, as the symptom.- of 
cerebral haemorrhage are usually called, varies greatly.r There may be sudden 
loss of consciousness and complete relaxation of the extremities. In such in¬ 
stances the name a yoyleci ic,.drake. is particularly appropriate./ Tn other ca-.es 
the onset is more gradual and the loss of consciousness may not occur for a 
few minutes after the patient has fallen, or after the paralysis of the limbs 
is manifest, win the typical apoplectic attack the condition is as follows: 
There is deep unconsciousness; the patient can not be roused. The face is 
ejected, sometimes cyanotic, or of an ashen-gray hue. The pupils vary; usu- 
dly they are dilated, sometimes unequal, and always, in deep coma, inactive, 
f the haemorrhage be so located that it can irritate the nucleus of the third 
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nerve the pupils are contracted (hsemorrhages into the pons or ventricles). 
rThe respirations are slow, noisy, and accompanied with stertor: Sometimes 
the Cheyne-Stokes rhythm may be present. The,chest movements on the 
paralyzed side may be restricted, in rare instances on the opposite side. The 
cheeks are often blown out during expiration, with spluttering cf the lips, 
f The pulse is usually full, slow, and of increased tension, i *f he temperature may 
be normal, but is often found subnormal, and, as in a case reported by Bastian, 
may sink below 95°. In cases of basal haemorrhage the temperature, on the 
other hand, may be high.// The urine and fscces arc usually passed involun¬ 
tarily* Convulsions are not common. It may be difficult to decide whether 
the condition is apoplexy associated with hemiplegia or sudden coma from 
other causes) ' An indication of hemiplegia may be discovered in the difference 
in the tonus of the muscles on the two sides. If the arm or the leg is lifted, 
it drops “ dead ” on the affected side, while on the other it falls more slowly. 
Heilbroener has lately pointed out that the lack of muscular tone of the 
paralyzed limb may be determined by inspection. In this condition the muscle 
mass of the thigh acts like a semi-fluid sac and takes the shape determined by 
gravity. In a patient lying or sitting on a firm support, the thigh of the, 
paralyzed limb is broadened or flattened, while that on the normal side has a 
more rounded contour. ''.Rigidity also may be present.!' In watching the move¬ 
ments of the facial muscles in the stertorous respiration it will be seen that on 
he paralyzed side the relaxation permits the check to be blown out in a more 
narked manner. The head and eyes may be turned strongly to one side— 
onjugate deviation. In such an event the turning is toward the side of the 
hemorrhage. 

Ia_other cases, in which the onset is not so abrupt, the patient may not 
She consciousness, but in the course of ft few hours there is Toss of power, 
mconsciousness gradually develops, and deepens into profound coma. This 
3 sometimes termed ingravescent, apoplexy. The attack may occur during 
lcep. iThe patient may be found unconscious, or wakes to find that the power 
3 lost on one side. Small haemorrhages in the territory of the central arteries 
nav cause hemiplegia without loss of consciousness. In old persons the hemi¬ 
plegia may be slight and follow a transient Josa nf-consoiousness, and is usu¬ 
ally most marked in the leg, which is dragged. It may be quite slight and 
difficult to make out. It is associated with other senile changes. This is the 
form very often due to the presence of lacunar softening. 

Usually .witiiin Jorty-eight-hours after-the onset of .an. attack,, sometimes 
within from .two to six hours, there is» febrile reaction, andlmore or leaajam- 
stitntion.al disturbance associated with inflammatory changes about the hrem- 
orrhage and absorption of the blood. The period of inflammatory reaction 
may .continue for from one week to two months. The*patieul may die in this 
jreaction, or, i f pons ciousneas has been regained, there may bcnjctirimn or 
(recurrence of the_c,oma. At this period the so-called'early rigidity may develop 
in the paralyzed limbs. The so-called(etrophic-chasges may occur, such a- 
sloughing or the formation of vesicles. The most serious of these is the 
sloughing eschar of the lower part of the back, or on the paralyzed Bide, which 
may appear within forty-eight hours of the onset and is usually of grave sig¬ 
nificance. ^ The congestion at the bases oi the lungs so common in apoplexy is 
regarded by some as a trophic change. 
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intimate connection, be stimulated by impulses coming from only one side 
of the brain. Hughlings Jackson pointed out that in quiet respiration the 



Fig. 9.—Diagram o( motor path from lett brain. The upper segment is black, the lower 
red. The nuclei of the motor cerebral nerves are shown on the right side; on the left 
side the cerebral nerves of that side are indicated. A lesion at 1 would cause upper 
segment paralysis in the arm of the opposite side—cerebral monoplegia; at 2, upper 
segment paralysis of the whole opposite side of the body—hemiplegia; at 8 (in the crus), 
upper segment paralysis of the opposite face, arm, and leg, and lower segment paralyse 
of the eye-muscles on the same side—crossed paralysis; at 4 (in the lower part of the 
pons), upper segment paralysis of the opposite arm and leg, and lower segment paralyse 
of the face and the external rectus on the same side—cros sed paralys i s ; at B, upper seg¬ 
ment paralysis of all muscles represented below lesion, and lower segment paralysis of 
muscles represented at level of lesion—spinal paraplegia; at 6, lower segment paralysis 
of muscles localized at seat of lesion-'-anterior poliomyelitis. (Van Gehuchten, modified.) 
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anuscles on the paralyzed side acted more strongly than the corresponding 
muscles, but that in forced respiration the reverse condition was true. * This 
has been confirmed by Clark and Bury. The degree of permanent parajysis 
after a hemiplegic attack varies much in different cases. When the restitution 
is partial,.it is always, as Wernicke has pointed out, certain groups of muscles 
which recover rather thai^pthers. ' Thus.in the leg the residual paralysis con¬ 
cerns the flexors of the leg and the dorsal flexors of the foot—i.'c.. the muscles 
which, according to Ludwig Mann, arc active in the second period of walk-, 
ing, shortening the leg, ami bringing it forward while it swings, tThe mus¬ 
cles which lift the body when the foot rests upon the ground, those used in 
the first period of walking, include the extensors of the log and the plantar 
flexors of the foot. These “ lengthened ” of the leg often recover almost 
completely in eases in which the paralysis is due to lesions of the pyramidal 
tract. In the arms the residual paralysis usually affects the muscle groups 
which oppose the thumb, those which rotate tiny arm outward, and the openers 
of the hand. 

As a rule, there is at first no wasting of the paralyzed limbs. 

Crossed Hemiplegia .—A paralysis in which there is loss of function in a 
cerebral nerve on one side with loss of power (or of sensation) fin the op|>osite 
side of the body is called a crossed or alternate hemiplegia. It is mot with 
in lesions, commonly luemorrhnge, in the crus, the pons, and the medulla 
(Fig. 9, 3 and 1). 

(а) Crus .—Thcr Weeding may extend from vessels supplying the corpus 
striatum, internal capsule, and optic thalamus, or the luemorrhnge may be 
primarily in the crus. In the classical case of Weber, on section of the lower 
part of the left crus an oblong clot 15 mm. in length lay just Mow the medial 
and inferior surface. The characteristic feature- of a lesion in this locality ' 
are paralysis of arm. face, and leg of the opposite side, and o«ujy:JUotor paral¬ 
ysis, of the same side —the syndrome of. Weber. Sensory changes have also 
been presenter Hiemorrhage into the tegmentum is not necessarily associated 
with hemiplegia, but there may lie incomplete paralysis of the oculo-motor 
nerve,- with disturbance of sensation and ataxia on the opposite side of the 
body. The optic tract or the lateral geniculate body lying on the lateral side 
of the eras may be compressed, in which event there will tie hemianopsia. 

(б) Pons and Medulla. —Lesions may involve the pyramidal tract and one 

or more of the cerebral nerves. If at the lower aspect of the pons, the facial 
nerve may bo involved, causing paralysis of the face on the same side and 
hemiplegia on the opposite side. The fifth nerve may be involved, with the 
fillet (the sensory tract), causing lo-s of sensation in the area of distribution 
of the fifth on the same side as the lesion and loss of sensation on the opposite 
side of the body. The sensory disturbance here is apt to be dissociated, of 
the syringomyelic type, affecting particularly the sense of pain and tem¬ 
perature. , 

Sensory Disturbances resulting from Cerebral Ihemorrhagc. —These are 
variable. Hemianesthesia may coexist with hemiplegia, but in many instances 
there is only slight numbing of sensation. A\hen the hemianesthesia is 
marked, it is usually the result of a lesion in the internal capsule involving 
the retrolenticular portion of the posterior limb. In C. L. Dana s study of 
sensory localization he found that anesthesia of or gan ic cortical origin was 
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always limited or more pronounced in certain parts, as the face, arm, orleg, 
and Was generally, .incomplete./ j^-Total anaesthesia was either of functional or 
subcortical origin. arke&-an*sthesia was much more common.i n .softenin g 
than ia haemorrhage. ' Complete hemianaesthesia is certainly rare in haemor¬ 
rhage. Disturbance of the special senses is not common. Hemianopia may 
exist on the same side as the paralysis, and there may be diminution in 
the acuteness of the senses of hearing, taste, and smell. Gowers thinks that 
homonymous hemianopia of the halves of the visual fields opposite to the 
lesion is very frequent shortly after the onset, though often overlooked. 

Psychic disturbances, variable in nature and degree, may result from cere¬ 
bral htemorrhage. 

The Reflexes in Apoplectic'Cases. —During..the apoplectic coma all the 
reflexes are abolished, but immediately on recovery of consciousness they 
r return, first on the non-hemiplcgic side, later, sometimes only after weeks, 
on the paralyzed side. As to. the time of return, especially of the patellar 
r\ reflexes, marked differences arc observable in individual cases. The deep 
“reflexes later are increased on the paralyzed side, and’ ankle clonus may be 
present. [ Plantar stimulation usually gives an extensor response in the great 
'J? toe (Babinski’s reflex). This may occur very early and is an important indi- 
■'t 1 'cation of the paralyzed side. The other superficial reflexes are usually dimin¬ 
ished. The sphincters are not affected. 

The course of the disease depends upon the situation and extent of the 
lesion. If slight, the hemiplegia may disappear completely within a few days 
or a few weeks. . Tn severc_eases the rule is that the leg gradually recovers 
before the arm, and the muscles of the shoulder girdle and upper ann before 
those of the forearm and hand. The face may recover quickly. 

■ Except in the very slight lesions, in which the hemiplegia is transient, 
changes take place which may be grouped as 

Secondary Symptoms. —These correspond to the chronic stage. In a 
case in which little or no improvement takes place within eight or ten weeks, 
it will be found that the paralyzed limbs undergo certain changes. The leg, 
as a rule, recovers enough power to enable the patient to get a|pout, although 
the foot is dragged. Occasionally a recurrence of severe symptoms is seen, 
even without a new hsemorrhage having taken place. In both nri^ and leg 
the condition of secondary contraction or late rigidity comes on andM always 
, -! most marked in the upper extremity. The arm becomes permanently flexed 
I' 1 .''*at the elbow and resists all attempts at extension. The wrist is flexed upon 
tho forearm and the fingers upon the hand. The position of the firm and 
!»»»^hand is very characteristic. There in fre quently, as the contrac tures develop, 
, ^ a great deal of pain.a In thcJe g th e can trueture_iB_r&rgly’m .extreme. The 
u> lloss of power is most marked in the muscles of the foot, and to prevent the 
|toes from dragging, the knee in walking is much flexed, or more commonly 
*vw*,the foot is swung round in a half-circle. 

~> ■ (The reflexes are at this stage greatly increased. These contractures 1 arc 
^ ^permanent and incurable, and are associated with_a secondary descending 
. ■,, scl ero sis of - th o m o tor pa th. There are instances, however, in which rigidity 
' Y’- and eoafawture ■do-BoLnp.cn r, but the arm remains flaccid, the leg having 
• it, regained its power. This hemipligie flasque of-Bouehard is found most com- 
c W'8L°?ty in children. Among other secondary changes in late hemiplegia may 
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be mentioned the following:^Tremor of the affected limbs, poat-puialytic 
chorea, the fciobile spasm known as athetosis, arthropathies in the joiitts of 
the affected side, and muscular atrophv. Athetosis and post-hemiplegic chorea 
will be considered in the hemiplegia of children.. The cool surface and thin 
glossy skin of a hemiplegic limb are familiar to all. A word may here be 
said upon the subject of muscular atrophy of cerebral origin. 

As a rule, atrophy is not a marked feature in hemiplegia* but in smut 
instances it does develop. It has been thought to be due in some east’s to, 
secondary alterations in the gray matter of the ventral horns, as in a ca-o 
reported by Charcot. Recently, however, attention has been called by Senator, 
Quincke, and others to the fact that atrophy may follow as a direct result of 
the cerebral lesion, the ventral horns remaining intact. In Quincke's ca-e, 
atrophy of the arm followed the development of a glioma m the anterior cen¬ 
tral convolution. The gray matter of the ventral horns was normal. These 
atrophies are most common in cortical lesions*imohing the domain of the 
third main branch of the Sylvian artery, and in central lesions itnolving the 
lenticulo-thalamie region. Their explanation is not clear. •The wasting of 
cerebral origin, which occurs most frequently in children, and leads to hemi¬ 
atrophy of the muscles along with stunted growth of the bones and joints, 
is to bo sharply separated from the hemiatrophy of the muscles of the adult 
following within a relatively short time upon the hemiplegia. 

Diagnosis.—There are three groups of eases which offer iiicrou-mg diffi¬ 
culty in recognition. 

(1) Gabes in which the onset is gradual, a day or two elap-mg before 

tho paralysis is fully developed and consciousness completely lost,•an- readily 
recognized, though it may be difficult to determine whether the le-ion i- due 
to thrombosis or to hiemorrhage. • 

(2) In the sudden apoplectic stroke in which the palioai-.r*)H*lIv loi-es 
c onsciousnes s—t b» d i ffum li y --tn. diagnosis may he still greater, particularly 
if the patient is in deep cm mi when first seen. 

The first point to lie decidedf is tlie existem-e of hemiplegia. This may 
bo difficult, although, as a rule.revon in deep coma the limbs on the para¬ 
lyzed side are more flaccid anil drop instantly when lifted; whereas, on the 
non-parajyzed side the muscles retain some degree of tonus. The reflexes may 
be deofiqgged or lost on the affected side and there may be conjugate devia- 
tipa-4f ue head and eyes. Rigidity in the limbs of one side is m favor of a 
hemiplegic lesion. It is practically impossible m a majority of these iii-es 
to say whether the lesion is due to haemorrhage, embolism, or thrombosis. 

(3) Large haemorrhage into the ventricles or into the pons may produce 
sudden loss of consciousness with complete relaxation, so that the condition 
may simulate coma fromt ursinia,; diabetes^ alcoholism,topium poisoning, or 
ppijcpsy. 

The previous history and the mode of onset may give valuable information. 
I n epilep sy, convulsions have preceded the coma; in alcoholism, there is a 
history of constant drinking, while in opium poisoning the coma develops 
•note gradually; but in many instances the difficulty is practically very great, 
and on more than one occasion 1 have seen mortifying post-mortem disclosures 
under these circumstances. With diabetic coma the breath often gmells of 
acetone. In ventricular haemorrhage the coma is sudden and develops rapidly. 



976 


DISEASES OF THE NERVOUS SYSTEM. 


The hemiplegic symptoms may be transient, quickly giving place to complete 
relaxation. Convulsions occur in many cases, and may be the very symptom 
to lead astray—as in a case of ventricular haemorrhage which occurred in a 
puerperal patient, in whom, naturally enough, the condition was thought to be 
ur mmfe . Rigidity is often present^ In haemorrhage.intojthe ponstcenvulsions 
'' arc frequent. jTlic pupils may be strongly contracted,Conjugate deviation may 
occur, and the^ temperature is apt to rise rapidly. The contraction of the 
‘'pupils in pontine haemorrhage naturally suggests opium poisoning. T he d if¬ 
fere nce i n temperature in the two conditions is a valuable diagnostic point. 
The apoplectiform seizures of general paresis have usually been preceded by 
abnormal mental symptoms, and the associated hemiplegia is seldom per¬ 
manent. 

It may be impossible at first to give a definite diagnosis. In admissions 
■ to hospitals or in emergency cases the physician should be particularly careful 
about the following points: ! Tlie examination of the head for injury or frac¬ 
ture nthe urine should be tested for albumin, examined for sugar, and studied 
microscopically;?a careful examination should be made of the limbs with ref¬ 
erence to their degree of relaxation or the presence of rigidity, and the con¬ 
dition of the feflexespMhe state of the pupils should be noted and the tem¬ 
perature taken. ’The odor of tlje breath (alcohol, acetone, chloroform, etc.) 
should be remarked/^ The most serious mistakes are made in the case of 


patients who are drunk at the time of the attack, a combination by no means 
uncommon in the class of patients admitted to hospital. Under these circum¬ 
stances the case may erroneously be looked upon as one of alcoholic coma. It 
is best to regard each case us serious and to bear in mind that this is a 
condition in which, above all others, mistakes are common. 

> Prognosis.— 'From cortical hmmorrhage, unless .very, extensive, the recovery 
may be complete without a trace of contracture. This is more common when 
the lucmorrliagc follows injury than when it results from disease of the 
arteries. . Infantile meningeal haimorrhage, on the other hand, is a condition 
. i-jwlnch may produce idiocy or spastic diplegia. 

1 ,1 Large luumorrhages into the corona radiata, and especially those which 

' rupture into the ventricles, rapidly prove fatal. 

U.-i ^ rpj ie ] 1( , m jp]qgj a which follows lesions of the internal capsule, the result, 
of rupture of the lcntieulo-striate artery, is usually -persistent and- followed 
by contracture. When the retro-lenticular fibres of the internal capsule arc 
involved there may be hemiansesthesia, and later, especially if the thalamus 
be implicated, hcmichorea or athetosis. In any case of cerebral apoplexy the 
following symptoms are of grave omen :> persistence or deepening of the eom.i 


during the second and third day pwapid rise in temperature within the fir.-i 

• f ortv- eight hours after the initial fall. In the reaction which takes place on 

* “the second or third day, the temperature usually rises, and its gradual fall 


*Mn the third or fourth day with return of consciousness is a favorable indicn- 
X Wv tion. The rapid formation of bed-sores, particularly the malignant dccubitu- 
of Charcot, is a fatal indication. The occurrence of albumin and sugar, if 
Abundant, in the urine is an unfavorable symptom. 


When consciousness returns and the patient is improving, the question i- 
! ^anxiously asked as to the paralysis. The extent of this can not be determined 


for some weeks. With slight lesions it may pass off entirely. If persistent at 
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the end of ii month some grade of permanent palsy is certain to reunify, and 
gradually the late rigidity supervenes. 

• 5. Embolism and Thrombosis (Cerebral Softening). 

(a) Embolism. —The embolus usually enters the carotid, rnjely the verte¬ 
bral artery. In the great majority of cases it comes from the left heart and 
is either a vegetation of a fresh endocarditis or, more commonly, of a recurring* 
endocarditis, or from the segments involved in an ulcerative process. Iajss 
often the embolus is a portion of a clot which has formed in the auricular 
appendix. Portions of clot from an aneurism, thrombi from atheroma of the 
aorta, or from the territory of the pulmonary veins, may also cause blocking 
of the branches of the circle of Willis. 1 u the piier|ieriil condition cerebral , 
embolism is not infrequent. It may occur m women with heart-disease, but 
in other instances the heart is uninvolved, and the condition has been thought 
to be associated with the development of heart-clots, owing to increased coagu¬ 
lability of the blood. A majority of cases of embolism occur in heart-disease, 

89 per cent (Saveliew). Cases are rare in the acute endocarditis of rheuma¬ 
tism, chorea, and febrile conditions. It is much more common in the secondary 
recurring endocarditis which attacks old •scleVol ic valves. T hniiniltoli py most 
frequ ently pass es to the left middki.cerebral artery, as it enters the left carotid 
nftoner t han the right because of the more direct course of the blood in the 
former. The posterior cerebral and the vertebral are less often affected. A 
large plug may lodge at the bifurcation of the basilar. Embolism of the 
c erebellar v essels is rare. 

Embolism occurs more frequently in women, owing, no doubt, to the greqjer 
frequency of mitral stenosis. Contrary to this general statement, Newton 
Pitt’s statistics of T5) cases at Guy’s Hospital indicate, however, that males are 
more frequently affected; or in this series there were 44 males and US females. 
Saveliew gives 5-1 per cent in women. 

(h) Thrombosis.—(dotting of blood in the cerebral vessels occurs (1) about 
an embolus, (2) as the result of a lesion of the arterial wall (either endar¬ 
teritis with or without atheroma or, particularly, the syphilitic arteritis), (9) 
in .aneurisms both coarse and miliary, and (1) very rarely as a direct result 
of abnormal conditions of the blood. Thrombosis occasionally follows ligation 
of the carotid artery. The thrombosis is most common in the middle cerebral 
and in the basilar arteries. According to Kolisko, softening of limited areas, 
sufficient to induce hemiplegia, may be caused by sudden collapse of certain 
cerebral arteries from cardiac weakness. 

Anatomical Changes. —Degeneration and softening of the territory sup¬ 
plied by the vessels is the ultimate result in both embolism and thrombosis. 
Blocking in a terminal artery may be followed by infarction, in which the 
territory may either be deeply infiltrated with blood (hsemorrhagic infarction) 
or be simply pale, swollen, and necrotic (anaunir infarction). Gradually the 
process of softening proceeds, the tissue is infiltrated with serum and is.moist, 
the nerve fibres degenerate and become fatty. The neuroglia is swollen and 
cedematous. The color of the softened area depends upon the amount of blood. 
The haemoglobin undergoes gradual transformation, and the early red color 
may give place to yellow. Formerly much stress was laid upon the difference 
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mtweeu red, yellow, and white softening. The red and yellow ate seen chiefly 
ml the cortex. Sometimes the red softening is particularly marked in ca&v. 
of embolism and in the neighborhood of tumors. The gray matter shows many 
puuetifonn hemorrhages—capillary apoplexy. There is a variety of yellovr 
softening—the plaques jaunes —common in elderly persons, which occurs in 
the gray matter of the convolutions. The spots are from 1 to 2 cm. in diam¬ 
eter, sometimes arc angular in shape, the edges cleanly cut, and the softened 
area is represented by either a turbid, yellow material, or in some instances 
there is a space crossed by fine trabeculae, in the meshes of which there is fluid. 
White softening occurs most frequently in the white matter, and is seen best 
about tumors and abscesses. Inflammatory changes are common in and about 
the softened areas. When the embolus is derived from an infected focus, as 
in ulcerative endocarditis, suppuration may follow. The final changes vary 
very much. The degenerated and dead tissue elements are gradually but slowly 
removed, and if the region is small may be replaced by a growth of connective I 
tissue and the .formation of a scar. If large, the resorption results in the 
formation of a cyst. It is surprising for how long an area of softening may 
persist without much change. 

The position and extent of tjie softening depend upon the obstructed artery. 
An embolus which blocks the middle cerebral at its origin involves not only 
the arteries to the anterior perforated space, but also the cortical branches, and 
in such a ease there is softening in the neighborhood of the corpus striatum, 
as well as in part of the region supplied by the cortical vessels. The freedom 
of anastomosis between these branches varies a good deal. Thus, there are 
instances of embolism of the middle cerebral artery in which the softening 
has involved only the territory of the central branches, in which case blood has 
reached the cortex through the anterior and posterior cerebrals. When the 
middle cerebral is blocked (as is perhaps oftenest the case) beyond the point 
of origin of the central arteries, one or other of its branches is usually most 
involved. The embolus may lodge in the vessel passing to the third frontal 
convolution, or in the artery of the ascending frontal or ascending parietal; 
or it may lodge in the branch passing to the supramarginal and angular gyri, 
or it may enter the lowest branch which is distributed to the upper convolu¬ 
tions of the temporal lobe. These are practically terminal arteries, and in¬ 
stances frequently occur of softening limited to a part, at any rate, of the 
territory supplied by them. Some of the most accurate focalizing lesions ar< 
produced in this way. 

Symptoms. —Extensive thrombotic softening may exist without any symp 
toms. It is not uncommon in the post-mortem examination of the bodies o 
elderly persons to find the plaques jaunes scattered over the convolutions. St. 
too, softening may take place in the “silent” regions, as they are termed, 
without exciting any symptoms. When the central or cortical branches of the 
middle cerebral arteries are involved the symptoms are similar to those of 
haemorrhage from the same arteries. Permanent or transient hemiplegia re¬ 
sults. When the central arteries are involved the softening in the internal 
capsule is commonly followed by permanent hemiplegia. There are certain 
peculiarities associated with embolism and with thrombosis respectively. 

J3n embolism the patient is usually the subjeetjof heart-trouble, or there 
exist some of the conditions already mentioned. \The onset is sudden, without 



lery thg^heraiplegia is usuallydissociated with apiias m.if i n inromousi j, on 
8 other hand, the onset is more gradual; the patient has previously eom- 
ained off headache,_ycrtigo t; tingling in the fingers; thofspeech may have been 
ibarrassed for some days; the patient has had'loss of memory or is^uco- 
irent, or paralysis begins at one part, as the hand, an d extends slowly, and 
£-li§sjpl 0 gia may be incomplete or variable. Abrupt loss of consciousness, 
muc h less common, and when the lesiou is small consciousness is retained. 
Bus, liTThrombosis duo to syphilitic disease, the hemiplegia may come on 
•adually without the slightest disturbance of consciousness. 

The hemiplegia following thrombosis or embolism lias practically the cliar- 
jteristies, both primary and secondary, described under hemorrhage. 

The following may be the effects of blocking the different vessels: (a) 
ertebral .—The left-branch is more frequently plugged. The effects are in- 
jlvemcnt of the nuclei in the medulla and symptoms of acute bullmr paralysis, 
t rarely occurs alone; more commonly with * 

(6) Blocking of the basilar artery. When this is entirely occluded, there 
ray be bilateral paralysis from involvement of both motor paths. Bulbar 
ymptoms may be present; rigidity or spasm may occur. Thu teniperutury 
lay rise rapidly. The symptoms, in fact, aruJliose of apoplexy of ihe pons. 

(c) The posterior cerebral supplies the occipital lobe on its medial surface 
,nd the greater part of the tcmporo-sphenoidal lobe. If the mam stem he 
hrombosed there isl homianopia withsensory aphasia. Localized areas of 
oftening may exist without symptoms. Blocking of the main occipital brunclii 
artcria occipitalis of I)uret),or of the arterm ealcarina. passing In (,ln* eunciis 
nay be followed by; hemiaiiopiao Hemianaistliesia may result, from involve* 
nent of the posterior part of the internal capsule. Not infrequent l\ s\ nimet 
•ical thrombosis of the occipital arteries of the two sides occurs, as in Forster's 
well-known case. Still more frequent is ihe occurrence of thrombosis of a 
iraneh of the posterior cerebral of one hemisphere and a branch of Ihe middle 
cerebral of the other (von Moiiakow). It is in such cases that the most 

onaunced .instances of .apraxia are met with. 

(d) Internal Carotid .—The symptoms are variable. As is well known. I Ik 
ssel is in a majority of eases ligated without risk. In other instances Iran 
mt hemiplegia follows; in others again the hemiplegia is permanent. Then 
riations depend on the anastomoses in the circle of Willis, if these an 
rge and free, no paralysis follows, hut in cases in which the posterior com 
unicating and the anterior communicating vessels are small or absent, lb 
iralysis may persist. In No. 1 of my Elwyn series of eases of infantile hemi 
egia, the woman, aged twenty-four, when six years old, had (lie right carols 
gated for abscess following scarlet fever, with the result of permanent hem 
iegia. Blocking of the internal carotid within the skull by lliromliosis u 
nholism is followed by hemiplegia, coma, and usually death. The clot i 
irely confined to the carotid itself, but. spreads into its branches and may 
ivolvc the ophthalmic artery. 

(c) Middle Cerebral .—This is the vessel most commonly involved, and, as 
1 ready mentioned, if p lugg ed before the central arteries are given off, perma- 
ient hemiplegia usually follows from softening of the internal capsule. Block- 
ng of the branches beyond this point may be followed by hemiplegia, which 
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is more likely to be transient, involves chiefly the arm and face, and if the 
lesion be on the left side is associated with aphasia. Thero may be plugging 
of the individual branches passing to the inferior frontal (producing typical 
motor aphasia if the disease be on the left side), to the anterior and posterior 
central gyri (usually causing total hemiplegia), to the supramarginal and 
angular gyri (giving rise, if the thrombosis be on the left side, probably with¬ 
out exception to the so-called visual aphasia /nletia.) usually also„tft .rigid- 
sided hemianopsia), or to the temporal gyri (in which event with left-sided 
thrombosis w.ord-deafness results). 

(f) Anterior Cerebral .—No symptoms may follow, and even when the 
branches which Bupply the paracentral lobule and the lop of the ascending 
convolutions are plugged the branches from the middle cerebral are usually 
able to effect a collateral circulation in these parts. Monoplegia of the leg 
may, however, result. Hebetude and dulncss of intellect may occur with 
obstruction of the vessel. 

There is unquestionably greater freedom of communication in the cortical 
branches of the,different arteries than is usually admitted, although it is not 
possible, for example, to inject the posterior cerebral through the middle cere¬ 
bral, or the middle cerebral from the anterior; but the absence of softening 
in some instances in which smaller branches are blocked shows how complete 
may be the compensation, probably by way of the capillaries. The dilatation 
of the collateral branches may take place very rapidly; thus a patient with 
chronic nephritis died about twenty-four hours after the hemiplegic attack. 
There were recent vegetations on the mitral valve and an embolus in the right 
middle cerebral artery just beyond the first two branches. The ceidral portion 
of the hemisphere was swollen and (edematous. The right anterior cerebral 
was greatly dilated, and by measurement its diameter was found to be nearly 
three times that of the left. 

Treatment of Cerebral Hemorrhage and of Softening. —ThemhicLditBeuIty 
in deciding upon a method of treatment is to determine whether the apoplexy 
is due to hasmorrhage or to thrombosis or embolism.' The patient should lie 
placed in bed, with his head moderately elevated and the neck free. He should 
be kept absolutely quiet. If there is dyspnoea, stertor, and signs of mechanics! 
obstruction to respiration, he should be turned on his side, as recommended 
by Bowles. This procedure also lessens the liability to congestion of the lungs. 
If the signs of intracranial haemorrhage are certain, and if the arterial tension 
is high, measures may be taken for its reduction. Of these the most rapid 
‘'and satisfactory isivenescction, which in many cases seems to do good. How¬ 
ever, as Cushing has shown experimentally, a rapid and increasing rise ol 
arterial tension, usually indicates an endeavor of the vasomotor centres t< 
"counteract an increasing intracranial pressure, in this ease due to a con timing 
haemorrhage. The indication under these circumstances is the'-relief of tin 
intracranial pressure by craniotomy and^removal of the clot, if this is possible 
, ( This is particularly applicable in subdural hemorrhage. Horsley and Spence 
have recently, on experimental grounds, recommended the practice, formed 
' employed empirically, of compression of the carotid, particularly in .the m 
gravesccnt form; or even, in suitable cases, passing a ligature round the ves.-c 
%An ice-bag may be placed on the head and} hot bottles to the feet, i The bow 
• should be freely opened, either by calomel, or croton oil placed on the tongu 



[Jountcr-irriiatiou to the neck or to the fool is not nm-ssarv. t'ulholfrmn 1 ion 
jf the bladder may be necessary, especially if the patient remain long uncon¬ 
scious. * 

SpeciaJ care should be taken to avoid bed-sores; and if bottles are used 
to the feet, they should not be too hot, since blisters may be readily caused 
jy a much lower temperature than m health. In the fe\er of reaction. aconiU 1 
nay bo indicated, but should lie cautiously used. Stimulants are not necessary, 
unless the pulse becomes feeble and signs of collapse supenene. No digitalis 
is to be given. During recovery the pali«\J should he still kept entirely at rest. 
3ven in the mildest eases remaining in hed for al least fourteen du\s. The 
ice-bag should still he kept al the head.. The diet should he light and no 
medicine other than some placebo should he administered, at least during the 
first month after the hiemnrrhage. Attention should lie paid to the position 
occupied by the paralyzed limb or limbs, winch if swollen may lie wrapped in 
cotton hatting or llannel. 

The treatment of softening from thrombosis or embolism is very unsatis¬ 
factory. Venesection is not indicated, as it lowers the tension and rather 
promotes clotting. If, as is often the case, the heart's actmit is feeble and 
irregular,’ stimulants and small (loses of digiljilis may he given jvith, if neces¬ 
sary, ether or ammonia. Tim Imvvels should he kept open, hut d is not well 
to purge actively, as in luemorrhage. 

In tlio thrombosis which follows syphilitic disease of the arteries, and which 
is met with most frequently in men liehveen twenty and forty (in whom the 
hemiplegia often sets in without loss of consciousness).' the iodide of potassium 
should be freely used, giving from 20 to 00 grams three times a day, or, if 
necessary, larger doses. If tlm syphilis has been recent, mercurials by inunc¬ 
tion are also indicated. Practically these arc the only eases of hemiplegia in 
which we sec satisfactory results from treatment. 

Very little can he done for the hemiplegia which remains. The damage 
is too often irreparable and permanent, and it is very improbable that iodide 
of potassium, or any other remedy, hastens in the slightest degree Nature’s 
dealing with the blood-clot. 

The paralyzed limbs may lie gently nibbed once or twice a day, and this 
should be systematically carried mil, in order to maintain the nutrition of (lie 
muscles and to prevent, if possible, contractures The massage should mil. 
however, lie begun imlil at least ten days after the attack. The rubbing should 
he toward the bodv. and should not he continued for more than fifteen minutes 
at a time. ' After the lapse of a fortnight, or in severe eases a month, the mus¬ 
cles may he stimulated by the faradie current; faradie stimulation alternating 
with massage, especially if applied to the antagonists of the muscles which 
ordinarily undergo contracture, is of very great service, even in eases where 
there can be but little hope of any return of voluntary movement. When eon- 
traqfures occur, electricity properly applied at intervals may still In' of some 
benefit along with the passive movements and frictions, and it has been sug¬ 
gested that tendon transplantation, or indeed cross suture of nerves, may cause 

some improvement. , 

Tn a ease of complete hemiplegia, the friends should at the outset he 
frankly told that the chances of full recovery arc slight. Power is usually re¬ 
stored'in the leg sufficient to enable the patient to get about, bitf in the major- 
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ty tff instances the finer movements of the hand are permanently lost. The 
;eneral health should be looked after, the bowels regulated, and \he secretions 
>f the skin ami kidneys kept active. In permanent hemiplegia in persons 
ibove the middle period of life, more or less mental weakness is apt to follow 
the attack, and the patient may become irritable and emotional. 

And, lastly, when hemiplegia has persisted for more than three months and 
contractures have developed, it is the duty of the physician to explain to the 
patient, or to his friends, that the condition is past relief, that medicines and 
electricity will do no good, and that there is no possible hope of cure. 

G. Aneurism of tiie Cerebral Arteries. 

Miliary aneurisms are not included, but reference is made only to aneurism 
of the larger branches. The condition is not uncommon. There were 12 
instances in my first. 800 autopsies in Montreal.* This is a considerably larger 
proportion than in Newton Pitt’s collection from Guy’s Hospital, 19 times in 
9,000 inspections. 

Etiology—Males are more frequently affected than females. Of my 12 
cases 7 were males. The disease is most common at the middle period of life. 
One of my cases was a lad of Lix. Pitt describes one at the same age. The 
chief causes are (a) endarteritis, either simple or syphilitic, which leads to 
weakness of the wail and dilatation; and (6) embolism. As pointed out by 
Church, these aneurisms are often found with endocarditis. Pitt, in his recent 
study of the subject, concludes that it is exceptional to find cerebral aneurism 
unassociated with fuuguting endocarditis. The embolus disappears, and dila¬ 
tation follows the secondary inflammatory changes in the coats of the vessel. 

Morbid Anatomy.—The middle cerebral branches are most frequently in¬ 
volved. In my 12 cases the distribution on the arteries was as follows: Inter¬ 
nal carotid, 1; middle cerebral, 5; basilar, 3; anterior communicating, 3. Ex¬ 
cept in one case they were saccular and communicated with the lumen of the 
vessel by an orifice smaller than the circumference of the sac. In the 154 
eases which make up the statistics of Lebcrt, Durand, and Bartholow the mid¬ 
dle cerebral was involved in 44, the basilar in 41, internal carotid in 23, ante¬ 
rior cerebral in 14, posterior communicating in 8, anterior communicating in 8, 
vertebral in 7, posterior cerebral in 6, inferior cerebellar in 3 (Gowers). The 
size of the aneurism varies from that of a pea to that of a walnut. The htein- 
orrhage may be entirely meningeal with very slight laceration of the brain 
substance, but the bleeding may be, as Coats has shown, entirely within the 
substance. 

Symptoms.—The aneurism may attain considerable size and cause no 
symptoms. In a majority of the cases the first intimation is the rupture and 
the fatal apoplexy. Distinct symptoms are most frequently caused by aneu¬ 
rism of the internal carotid, which may compress the optic nerve or the com¬ 
missure, causing neuritis or paralysis of the third nerve. A murmur may bo 
audible on auscultation of the skull. Aneurism in this situation may give rise 
to irritative and pressure symptoms at the base of the brain or to hemianopsia 
In the remarkable case reported by Weir Mitchell and Dereura an aneurism 
compressed the chiasma and produced bilateral temporal hemianopsia. 

* Canada Medical and Surgical Journal, voL xiv. 



Aneurism of the vertebral or of the basilar may involve the nerves from 
the fifth to jthe twelfth. A large sac at the termination of the basilar, may 
compress thc»third nerves or the crura. 

The diagnosis is, as a rule, impossible. The larger sacs produce the symp¬ 
toms of tumor, and their rupture is usually fatal. 

7. Endahtehitis. 

• In no group of vessels do we more frequently see chronic degenerative. 
changes than in those of the circle of Willis. The condition occurs 11 s: 

(a) Arterio-sclerosis, producing localized or diffused thickening of the 
intima with the formation of atheromatous patches or areas of calcification. 
In the later stages, as seen in elderly people, the arteries of the circle of \\ tills 
may be dilated, stiff, or almost universally calcified. 

(b) Syphilitic Endarteritis.—As already mentioned under I lie section of 
syphilis, gummatous endarteritis is specially pnjne lo at luck the cerebral ves¬ 
sels. It has in itself no specific characters-—that is to say, il is impossible in 
given sections to pick out an endarteritis syphilitica from an •ordinary endar¬ 
teritis obliterans. On the other hand, as already stated, (he jmdulur peri¬ 
arteritis is never seen except in syphilis. 


8. Thbombosis of the Ceremiat, sinuses and Veins. 

The condition may lie primary or secondary. Leliert (lHol) and Tonnele 
were among the first to recognize the condition clinically. 

Primary thrombosis of the sinuses and veins is rare. It occurs («) in 
children, particularly during the first six months of life, lisiinllv in connec¬ 
tion with diarrheea. It lias, in my experience, ... u rare condition. 1 hay' 

never seen an'example of spontaneous thrombosis of the sinuses in n child, 
and only two instances, both in connection with meningitis, in which I lie cor¬ 
tical veins contained clots. Gowers believes that it is of frequent occurrence, 
and that thrombosis of the veins is not an uncommon cause of infantile hemi- 

Pleg (6) In connection with chlaatfis and amrmia. the so-called autochthonous 
muz-tlirombosis. Of 82 eases of thrombosis m chlorosis, 78 wore ,n he veins 
and 32 in the cerebral sinuses. The longitudinal sinus is most fieqiitnl y 
involved. The thrombosis is usually associated will, venous thro.nlK.ses m 
other paris of the body, and the patients die, as .. rule, in from one to three 
weeks, hut both Bristowc and Buzzard report recoveries. 

(c) In the terminal stages of career, philips, and other chronic d sea s 
thrombosis may gradually occur ... the sinuses and cortmid veiris. jo ^ 
^agulum developing in these conditions the < rrn 

■"SLtey thromtai. » “f 

inflammation from contiguous parts to e sinus \va . ^ , j mnn r, 

are disease of the intera^ear fra|iirc, erysipelas, earlu.imle, and 

u suppurative dueaac outs.detlcsk p t . m0 ^ P fn , nt i y involved, 
parotitis. In secondary eases tin >ai‘ ra ‘ fil ,„;fi,-wohral lesions, there 
m fatal cases in which car-,1,sense caused death 

aero 22 in which thrombosis existed in the lateral sinuses (1 Ht). iVtiercu 
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ou8 caries of the temporal bone is often directly responsible. The thrombus 
nay ke small, or may All the entire Binus and extend into the internal jugular 
rein. In more than one-half of these instances the thrombus was suppurat¬ 
ing/ The disease spreads directly from the necrosis on the posterior wall of 
the tympanum. According to Voltolini, the inflammation extends Jry way of 
the petroso-mastoid canal. It is not so common in disease of the mastoid 
cells. 

Symptoms. —Primary thrombosis of the longitudinal sinus ma y occur.w ith- 
out ex citing symptoms and is found accidentally at the post mortem. There 
may "be mental dulnc ss »ith h eadache - ^Convulsions andZvomiting may occur. 
In other instances there is nothing distinctive. In a patient who died under 
my care, at the Philadelphia Hospital, of phthisis, there was a gradual tor¬ 
por, deepening, to . coma, without convulsions, localizing symptoms, or optic 
neuritis. The condition was thought to be due to a terminal meningitis. In 
the chlorosis cases the head symptoms have, as a rule, been marked. B fl ]l’a 
patient was dull and stupid, had vomiting,, d ijafaeiinn of tlw pupils, and dmi^ ln 
choked disks. Slight paresis of the left side occurred. An interesting feature 
in this case was the development of swelling of the left leg. In the cases 
reported by Andrews, Church, Tuekwell, Isambard Owen, and Wilks the 
patients had headache, vomiting, and delirium. Paralysis was not present. 
In Douglas Powell’s case, with similar symptoms, there was loss of power on 
the left side. Bristowc reports a case of great interest in an inamiic girl of 
nineteen, who had convulsions, drowsiness, and vomiting. Tenderness and 
swelling developed in the position of the right internal jugular vein, and a 
few days later on the opposite side. The diagnosis was rendered definite by 
the occurrence of phlebitis in the veins of the right leg. The patient recovered. 

, The onset of such symptoms as have been mentioned in an anaemic or 
chlorotic girl should lead to the suspicion of cerebral thrombosis. In infants 
the diagnosis can rarely be made. Involvement of the cavernous sinus may 
cause oedema about the eyelids or prominence of the eyes. 

In the secondary thrombi the symptoms are commonly those of septi¬ 
caemia. For instance, in over 70 per cent of Pitt’s cases the mode of death 
was by pulmonary pyaemia. This author draws the following important con¬ 
clusions: (1) The disease spreads oftener from the posterior wall of the 
middle car than from the mastoid cells, (a) The otorrhma is generally of 
some standing, but not always. (I!) The onset is sudden, the chief symp¬ 
toms being pyrexia, rigors, pains in the occipital region and in the neck, 
associated with a seplicacmic condition. (4) Well-marked optic neuritis may 
be present. (5) The appearance of acute local pulmonary mischief or of 
distant suppuration is almost conclusive of thrombosis. (6) The average 
duration is about three weeks, and death is generally from pulmonary pyaemia. 
The chief points in the diagnosis may be gathered from these statements. 

Pitt records an interesting case of recovery in a boy of ten, who had otor- 
rhcea for years and was admitted with fever, earache, tenderness, and oedema. 
A week later he had a rigor, and optic neuritis developed on the right side. 
The mastoid was explored unsuccessfully. The fever and chills persisting, 
two days later the lateral sinus was explored. A mass of foul clot was re¬ 
moved and the jugular vein was tied, after which the boy made a satisfactory 
recovery. 
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According to Gricsingor there is often associated with thrombosis of the 
lateral snfyis venous stasis and painful cedema behind the ear and in (lie neck., 
Tee external jugular vein on the diseased side may be less distended than on 
the opposite side, since owing to the thrombus in the lnteral sinus tin? internal 
jugular*vein is leas full than on the normal side, and the blood from the exter¬ 
nal jugular can flow more easily into it (Gerhardt)'. 

Treatment, —In marantic individuals roborants and stimulants are iftdi- 
catcd. The position assumed in bed should favor both the arterial and venous 
circulation. The clothing should not restrict the neck, and care should be 
taken to avoid bending of the neck. 

The internal administration of potassium iodide and calomel has been 
recommended in the autochthonous forms, but no treatment is likely to be 
of any avail. 

The secondary forms, especially those following upon disease of (ho middle 
ear, are often amenable to operation, and, especially recently, many lives have 
.been saved by surgical intervention after extensive sinus Ihromlmsis. Mao- 
ewen’s book on I’yogenie Infective Diseases of the Brain and Spinal (lord 
contains the most exhaustive presentation of the subject of ainua thromlmsis 
and its treatment. 

9. Hemiplegia in*Children. 

Etiology. —Of 135 cases, fit) were in boys and 75 in girls. Right, hemi¬ 
plegia occurred in 79, left in 56. In 15 cases the condition was said to la? 
congenital. 

In a great majority the disease sets in during the first of second year; 
thus of the total number of cases, 95 wore under two. Cases nbove the fifth 
year are rare, only 10 in my series. Neither alcoholism nor syphilis ifi the 
parents appears to play an important rule in tins affection. Difficult, or abnor¬ 
mal labor is responsible for certain of the cases, particularly injury with lbc 
forceps. Trauma, such as falls or puncturing wounds, is more rare. Tin* 
condition followed ligation of the common carotid in one case. 

Infectious diseases. All the authors lay special stress upon this factor. In 
19 cases in my series the disease came on during or just after one of the spe¬ 
cific fevers. I saw one case in which during the height of vaccination con¬ 
vulsions developed, followed by hemiplegia. In a great majority of the cases 
the disease sets in with a convulsion, in which Ihe child may remain for sev¬ 
eral hours or longer, and after recovery the paralysis is noticed. 

Morbid Anatomy.—In an analysis which 1 have made of 90 autopsies 
reported in the literature, the lesions may be grouped under three headings: 

(a) Embolism, thrombosis, and hemorrhage, comprising 16 cases, in 7 of 
which there was blocking of a Sylvian artery, and in 9 hemorrhage. A strik¬ 
ing feature in this group is ihe advanced age of onset. Ten of the cases 
occurred in children over six years old. 

• (6) Atrophy and sclerosis, comprising 50 cases. The wasting is either of 
groups of convolutions, an entire lobe, or the whole hemisphere. The meninges 
are usually closely adherent over the affected region, though sometimes they 
look normal The convolutions are atrophied, firm, and hard, contrasting 
strongly with the normal gyri. The sclerosis may be diffuse and wide-spread 
over a hemisphere, or there may be nodular projections—the hypertrophic sole- ^ 
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rosis. ' Some of the cases show remarkable unilateral atrophy of, the hemi¬ 
sphere. In one of my cases the atrophied hemisphere weighed lti!) grammes 
and the normal one 653 grammes. The brain tissue may be a mere shell over 
a dilated ventricle. 

(c) Poreneephalus, which was present in 24 of the 90 autopsies. This term 
was applied by Heschel (1868) to a loss of substance in the form of cavities 
and cysts at the surface of the brain, either opening into and bounded by the 
arachnoid, and even passing deeply into the hemisphere, or reaching to the 
ventricle. In the study by Audrey of 103 cases of poreneephalus, hemiplegia 
was mentioned in 68 cases. 

Practically, then, in infantile hemiplegia cortical sclerosis and porenceph- 
alus are the important anatomical conditions. The primary change in the 
majority of these cases is still unknown. Poreneephalus may result from a 
defect in development or from hajmorrhage at birth. The etiology is clear in 
the limited number of cases of hremorrhage, embolism, and thrombosis, but 
there remains the large group in which the final change is sclerosis and atro¬ 
phy. What is the primary lesion in these instances? The clinical history 
shows that in nearly all these eases the onset is sudden, with convulsions— 
often with slight fever. Strumpcll believes that this condition is due to an 
inflammation of the gray matter—polienccphalitis—a view which has not 
been very widely accepted, as the anatomical proofs are wanting. Gowers sug¬ 
gests that thrombosis may be present in some instances. This might probably 
account for the final condition of sclerosis, but clinically thrombosis of the 
veins rarely-occurs in healthy children, which appear to be those most fre¬ 
quently attacked by infantile hemiplegia, and post-mortem proof is yet want¬ 
ing of the association of thrombosis with the disease. 

Symptoms. —(a) The onset. The disease may set in suddenly without 
spasms or loss of consciousness. In more than half the cases the child is 
attacked with partial or general convulsions and loss of consciousness, which 
may last from a few hours to many days. This is one of the most striking 
features in the disease. VFevcr is usually present. 3 TI 1 C hemiplegia, noticed as 
the child recovers consciousness, is generally complete. Sometimes the paraly¬ 
sis is not complete at first, but develops after subsequent convulsions. The 
right side is more frequently affected than the left. The face is commonly not 
involved. 

■ (&) Residual symptoms. In some cases the paralysis gradually disap¬ 
pears and leaves scarcely a trace as the child grows up. The leg, as a rule, 
recovers more rapidly and more fully than the arm, and the paralysis may be 
scarcely noticeable. In a majority of cases, however, there is a characteristic 
hemiplegic gait. | The paralysis is most marked in the arm, which is usually 
wasted; the forearm is flexed at right angles, the hand is flexed, and the fingers 
are contracted. Motion may be almost completely lost; in other instances the 
arm can be lifted above the head. Late rigidity, which almost always develops, 
is the symptom which suggested the name hemiplegia spastica cerebrate to 
Heine, the orthopedic surgeon, who first accurately described these cases. It 
is, however, not constant. The limbs may be quite relaxed even years after 
the onset. T!Fhe_jeflfi*e 8 are usually increased. In several instances, however, 
I have known them to be absent:^ Sensation, as a rule, is not disturbed. 

Aphasia is 9 . not■ uncommon symptom, and occurred in 16 cases of my 



series—a smaller number than that given in the series of Wallenberg, Gau- 
dard, and ^achs. • 

Mental Defects. —One of the most serious consequences of infantile hemi¬ 
plegia is the failure of mental development. A considerable number of these 
cases drift into the institutions for feeble-minded children. Three grades 
may be distinguished—idiocy, which is most common when the hemiplegia 
has existed from birth; imbecility, which often increases with the develop¬ 
ment of epilepsy; and fecble-mindedncss, a retarded rather than an arrested 
development* 

Epilepsy. —Of the cases in my scries, 41 were subjects of convulsive seiz¬ 
ures, one of the most distressing sequels of the disease. The seizures may lie 
either transient attacks of petit mal, true Jacksonian fits, beginning in and 
confined to the affected side, or general convulsions. 

Post-hemiplegic Movements. —It was in cases of this sort that Weir 
Mitchell first described the post-hemiplegic movements. They are extremely 
common, and were present in 34 of my scries. There may be either slight 
tremor in the affected muscles, or incoordinate choreiform # movements the 
so-called post-hemiplegic chorea—or, lastly, 

Athetosis. —In this condition, described by Hammond, there are remark¬ 
able spasms of the paralyzed extremities, chiefly of the lingers,,and toes, and 
in rare instances of the muscles of the mouth. The movements are involun¬ 
tary and somewhat rhythmical; in the hand, movements of adduction or abduc¬ 
tion and of supination and pronation follow each other in orderly sequence. 
There may be hypertension of the fingers, during which they arc spread 
wide apart. This condition is much more frequent in children than m adults. 
In the latter it may he combined with heniiana>stlicsia, and the lesion is not 
cortical, but basic in the neighborhood of the thalamus The movements pro 
sometimes increased by emotion. They usually persist dun ng »l«p. 

Treatment.—The possibility of injury to the brain in protracted labor and 
in forceps cases should be borne in mind by tin- practitioner, l ie former 
entails the greater risk. In infantile hemiplegia the physician.at the 01 fiset 
sees a case of ordinary! convulsions, perhaps more protracted and « J 
usual. These should be cheeked as rapidly as possible by 1 m* d the 
bromides the application of cold or hcat,.and}a brisk purge “ 

sions (chloroform may be administered with safely even to the youngest th 1 
dren ^ When the paralysis is established not much can be hoped from mcdi- 

In onlv rare instances docs the paralysis entirely disappear. When the 
in only rare us.a. f • u to that seen in other 


, ernes. 


recovery Vpartial the “ residual paralysis ” is similar to that seen in other 
recovery is pari Thus in the lower extremity it is the 

°f the leg and the dorsal flexors of the foot which are most often per- 
flexors of the g , Th indica tions are to favor the natural 

manently paralyzed (Wern.ckc) i nutrition 0 f the child, to 

tendency to improve by maintaining fe ■ n .: nn an( i if 

lessen the riridity and contractures by massage, and pass ve motion, ana it 

lepsy is T distressing and la 
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ity and excitement. Operative measures in favorable cases of this particular 
form of epilepsy may often prove beneficial in reducing the number and severity 
of the seizures, but it is very unusual for them to be completely or permanently 
checked. The liability to fceble-mindcdness is the most serious outlook in the 
infantilo cerebral palsies. In many cases the damage is irreparable, and idiocy 
and imbecility result. With patient training and with care many of the chil¬ 
dren reach a fair measure of intelligence and self-reliance. 

IV. TUMORS, INFECTIOUS GRANTJLOMATA, AND 
CYSTS OF THE BRAIN. 

The following are the most common varieties of new growths within the 
cranium: 

(1) Infectious Granulomata. —(a) Tubercle, which may form large or 
small growths, usually multiple. Tuberculosis of the glands or bones may 
be coexistent, but the tuberculous disease of the brain may occur in the absence 
of other clinically recognizable tuberculous lesions. The disease is most fre¬ 
quent early in life. Three-fourths of the cases occur under twenty, and one- 
half of the patients are under ten years of age (Gowers). Of 300 cases of 
tumor in persons under nineteen^ollected from various sources by Starr, 152 
were tubercle. The nodules arc most numerous in the cerebellum and about 
the base. 

(6) Syphiloma is most commonly found on the cortex cerebri or about tho 
pons. The tumors aTe superficial, attached to the arteries or the meninges, 
and rarely grow to a large size. They may be multiple. The motor nerves 
of the eye are particularly prone to syphilitic infiltration, and ptosis and the 
ordinary forms of squint are common. 

(2) Tumors. —(c) Glioma and Neuroglioma .—These vary greatly in ap¬ 
pearance. They may be firm and hard, almost like an area of sclerosis, or 
soft and very vascular. Haemorrhages arc apt to occur in them. They per¬ 
sist remarkably for many years. Klebs has called attention to the occurrence 
of elements in them not unlike ganglion-cells. Tumors of this character may 
contain the “ Spinncn ” or spider cells; enormous spindle-shaped cells with 
single large nuclei; cells like the ganglion-cells of nerve-centres with nuclei 
and one or more processes; and translucent, band-like fibres, tapering at each 
end, which result from a vitreous or hyaline transformation of the large spin¬ 
dle-cells. A separate type is also recognizable, in which the cells resemble the 
ependymal epithelium. 

(d) Sarcoma occurs most commonly in the membranes covering the hemi¬ 
spheres or brain stem, and for a long time may cause injury by its compres¬ 
sion effects alone. Tumors of this kind are particularly common in the cere- 
bello-pontine recess. When sarcoma originates in the brain substance it may 
become one of the largest and most diffusely infiltrating of intracranial 
growths. Sarcoma is usually a primary growth and occurs next in frequency 
to tubercle. When meningeal in origin, it is the form of tumor most amenable 
to surgical treatment. 

(e) Carcinoma not infrequently is secondary to cancer in other parts. It 
is seldom primary. Occasionally cancerous tumors have been found in sym¬ 
metrical parts of the brain. 
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( f) Otfc er varieties occur, such as fibroid growths, which usually develop 
from the membranes; bony tumors, which grow sometimes from the falx, • 
psaoynona, cholesteatoma, and angioma. FajJ^.tumors are occasionally found 
on the corpus callosum. 

(3) Cysts, (g) These occur between the membranes and the brain, as 
a result of haemorrhage or of softening, l’orcncophalus is a, sequel of con¬ 
genital atrophy or of haemorrhage, or may be due to a developmental defect. 
Hydatid cysts have been referred to in the section on parasites. An interest¬ 
ing variety of cyst is that which follows severe injury to the skull in early life. 

Symptoms. (1 ) Uhnehai,.—T he following are the most important: 

N either dull, aching, and continuous, or sharp, stabbing, ami par¬ 
oxysmal. It may be diffused over the entire head; sometimes it is limited 
to the back or front. When in the back of the head it may extend down the 
neck (especially in tumors in the posterior fossa), and when in the front it 
may be accompanied with neuralgic pains in the face. Occasionally the pain 
may be very localized and associated with tenderness on pressure. 

Ojji±£..iViUtiLis occurs in four-fifths of all the cases ((lowers). It should 
be lookod for in every patient presenting cerebral symptom?, for it may be 
present in high degree without impairment of vision. Loss of visual acuity 
usually indicates that optic atrophy has set In. It is usually dbublc, hut occa¬ 
sionally is found in only one eye. A growth may develop slowly and attain 
considerable size without producing optic neuritis. On the other hand, it may 
occur with a very small tumor. J. A. Martin, from an extensive analysis of the 
literature with reference to the localizing value, concludes: When there is a 
difference in the amount of the neuritis in each eye it is more Ilian twice as 
probable that the tumor is on the side of the most marked neuritis. It is con¬ 
stant in tumors of the corpora quadrigornina, present in 8!) per cent of cere¬ 
bellar tumors, and absent in nearly two-thirds of the eases of tumor of the 
pons, medulla, and of the corpus callosum. It. is least frequent in cases of 
tuberculous tumor; most common in cases of glioma and cystic tumors. 

Vomiting is a common feature, and with headache and optic neuritis 
makes up the characteristic clinical picture of cerebral tumor. An important 
point is the absence of definite relation to the meals. A chemical examination 
shows that the vomiting is independent of digestive disturbances. It may 
be very obstinate, particularly in growths of the cerebellum and the pons. 

G iddin ess is often an early symptom. The patient complains of vertigo 
on rising suddenly' or on turning quickly. Mental Disturbance .-—The patient 
may act in an odd, unnatural manner, or there may lie stupor and heaviness. 
The patient may become emotional or silly, or symptoms resembling hysteria 
may develop. Convulsions, cither general and resembling true epilepsy or 
localized (Jacksonian) in character. There may be sloping of the pulse, as in 
all eases of increased intracranial pressure. 

(2) Localizing Symptoms—F ocal symptoms often occur, but it must 
not be forgotten that these may lie indirectly produced. The smaller the 
tumor and the less marked the general symptoms of cerebral compression, the 
more likely is it that any focal symptoms occurring are of direct origin. 

(a) Csntral Motor Arra.-Thc symptoms are either irritative or destruc¬ 
tive in character. Irritation in the lower third may produce spasm m the 
musclesofthe face, in the angle of the mouth, or in the tongue. The spasm 
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with tingling may be strictly limited to one muscle group before extending to 
others, and this Seguin terms the s ignal si/mvt om. The middle third of the 
motor area contains the centres controlling the arm, and here, too, the spasm 
may begin in the fingers, in the thumb, in the muscles of the wrist,ior in the 
shoulder. In the upper third of the motor^areas the irritation may produce 
spasm beginning in the toes, in the ankles, or in the muscles of the leg. In 
many instances the patient can determine accurately the point of origin of 
the spasm, and there are important sensory disturbances, such as numbness 
and tingling, which may be felt first at the region affected. 

In all cases it is important to determine, first, the point of origin, the 
si gnal svmv lotn: second, the order or march of the spasm; and th ird, the 
subsequent condition of the parts first affected, whether it is a state of paresis 
or ahassTEesia. 

Destructive lesions in the motor zone cause paralysis, which is often pre¬ 
ceded by local convulsive seizures; there may be a monoplegia, as of the leg, 
and convulsive seizures in the arm, often due to irritation in these centres. 
Tumors in the neighborhood of the motor area may cause localized spasms and 
subsequently, as the centres are invaded by the growth, paralysis occurs. On 
the left side, growths in the thij-d frontal or Broca’s convolution may cause 
motor aphasia. 

(6) Prefrontal Region. —Neither motor nor sensory disturbance may be 
present. Trie general symptoms arc often well marked. The most striking 
feature of growths in this region is mental torpor and gradual imbecility. 
Particularly, when the left side is involved mental characteristics may be 
greatly altered. In its extension downward the tumor may involve on the left 
side the lower frontal convolution and produce aphasia, or in its progress 
backward cause irritative or destructive lesions of the motor area.' Exophthal¬ 
mos on the side of the tumor may occur and be helpful in diagnosis, as in the 
case reported by Thomas and Keene. 

(c) Tujpprs in the parieto-occipital lobe may grow to a large size without 
causing any symptoms. There may be word-blindness and mind-blindness 
when the angular gyrus and its underlying white matter is involved, and 
paraphasia. Astereognosis may accompany growths in the superior parietal 
region. 

(d) Tumors of the occipital lobe produce hemianopsia, and a bilateral lesion 
may produce blindness. Tumors in this region on the left hemisphere may 
b e asso ciated with word-blindness and mind-blindness. 

(e) Tumors in the temporal lobe may attain a large size without produc¬ 
ing symptoms. In their growth they involve the lower motor centres. On 
theJeft aide involvement of the first gyrus and the transverse temporal gyri 
(auditory sense area) may be associated with word-deafness. 

(/) Tumors growing in the neighborhood of the basal ganglia produce 
hemiplegia from involvement of the internal capsule. Limited growths, in 
either the nucleus caudatus or the nucleus lentiformis of the corpus striatum 
do not necessarily cause paralysis. Tumors in the thalamus opticus may 
also, when small, cause no symptoms, but increasing they may involve the 
fibres of the sensory portion of the internal capsule, producing hemianopsia 
and. sometimes' hemiamesthesia. Growths in this situation are apt to cause 
early optic neuritis, and, growing into the third ventricle, may cause a die- 



tepiian.nf-the lateral ventricles. In fact, pressure symptoms from this cause 
and paralysis due to involvement of the internal capsule are the chief symp¬ 
toms of tiynor in and about these ganglia. If the ventrolateral group of • 
nuclei in the thalamus be involved there may be unilateral disturbances of 
j cutaneous and muscular sense, hcmichorca, or movement ataxia. 

Growths in the corpora qwtflrigemina arc rarely limited, but most com¬ 
monly involve the crura cerebri as well. Ocular symptoms arQ marked. The 
pupil reflex is lost and there is nystagmus. In the gradual growth the third 
nerve is involved as it passes through the crus, in which case there will be 
oculo-motor paralysis on one side and hemiplegia on the other, a combination 
almost characteristic of unilateral disease of the crus. 

( g ) Tumors of the pons and medulla. The symptoms are chiefly those 
of pressure upon the nerves emerging in this region. In disease of the {ions 
the nerves may be involved alone or with the pyramidal tract. Of 53 cases 
analyzed by Mary Putnam Jacobi, there were 13 in which the cerebral nerves 
were involved alone, 13 in which the limbs were affected, and 2G in which 
there was hemiplegia and involvement of the nerves. Twenty-two of the latter 
had what is known as alternate, paralysis—i. e., involvement of the nerves on 
one side and of the limbs on the opposite side. In 4 cases thciji were no motor 
symptoms. In tuberculosis (or syphilis) a growth at the inferior and inner 
aspects of the crus may cause paralysis of the third nerve on (flic side, aud of 
the face, tongue, and limbs on the opposite side (s yndrome of Weber). A 
tumor growing in the lower part of the pons usually m^veTTTie'sixth nerve, 
producing internal strabismus, the seventh nerve, producing facial paralysis, 
and the auditory nerve, causing deafness. Conjugate deviation of the eyes 
to the side opposite that on which there is facial paralysis also occurs. When 
the motor cerebral nerves arc involved the paralyses arc of the peripheral 
type (lower segment paralyses). 

Tumors of the medulla may involve the cerebral nerves alone or cause 
in some instances a combination of hemiplegia with paralysis of the nerves. 
Paralyses of the nerves are helpful in topical diagnosis, but the faet must not 
be overlooked that one or more of the cerebral nerves may he paralyzed as 
a result of a much increased general intracranial pressure. Signs of irritation 
in the ninth, tenth, and eleventh nerves are usually present, and produce 
difficulty in swallowing, irregular action of the heart, irregular respiration, 
vomiting, and sometimes retraction of the head and neck. The hypoglossal 
nerve is least often affected. The gait may lie unsteady or, if there is pressure 
on the cerebellum, ataxic. Occasionally there are sensory symptoms, numbness, 
and tingling. Toward the end convulsions may occur. 

Tumors of the pituitary body are not uncommon, and arc usually of the 
nature of fibroma or myxoma. They may accompany acromegaly. Landms 


and Hoy have reported 1G cases. 

Diagnosis. —From the general symptoms alone the existence of tumor may 
be determined, for the combination of headache, optic neuritis and vomiting 
is distinctive. A gradual increase in the intensity of the symptoms is usually 
seen. It must not be forgotten that severe headache and neuro-retmitis may 
be caused by"Bright’s disease. The localization must be gathered from the 
ooo.ifa.tJ of the symptoms .too ,,a tom th. g., £ . « m_0.. 

section on Topical Diagnosis of Diseases of the Brain. Mistakes are most 
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likely to occur in connection with uraemia, hysteria, and genejaljiaralysis; 
,but careful consideration of all the circumstances of the case usually enables 
the practitioner to avoid error. Auscultatory percussion is occasionally of 
service in localization. 

Prognosis. —Syphilitic tumors alone are amenable to medical treatment. 
Tuberculous growths occasionally cease to grow and become calcified. The 
gliomata and fibromata, particularly when the latter grow from the membranes, 
may. last for years. I have described a case of small, hard glioma, in which 
the Jacksonian epilepsy persisted for fourteen years. Hughlings Jackson has 
reported cases of glioma in which the symptoms lasted for over ten years. Tbs. 
more rapidly growing sarcomata usually prove futal in from six to eighteen 
months. Death may be sudden, particularly in growths near the medulla; 
more commonly it is due to coma in consequence of gradual increase in the 
intracranial pressure. 

Treatment. — (a) Medical. —Jf there is a suspicion of syphilis the iodide 
of potassium and mercury should be given. Nowhere do we see more brilliant 
therapeutical effects than in certain cases of cerebral gummata. The iodide 
should be given in increasing doses. In tuberculous tumors the outlook is less 
favorable, though instances of cure are reported, and there is post-mortem 
evidence to show that the solitary* tuberculous tumors may undergo changes 
and become obsolete. A general tonic treatment is indicated in these cases. 
The headache usually demands prompt treatment. The iodide of potassium 
in full doses sometimes gives marked relief. An ice-cap for the head or, in 
the occipital headache, the application of the Paquclin cautery may be tried. 
The bromides are not of much use in the headache from this cause, and, as 
the last resort, morphia must be given. For the convulsions bromide of 
pota&sium is of little service. 

(6) Surgical. —Tumors of the brain have been successfully removed by 
Macewcn, Horsley, Keen, and others. The percentage of cases in which extir¬ 
pation is possible, however, is small. Of 1,277 eases collected by Starr, only 
104 were removable. The most advantageous casus are the localized fibromata 
and sarcomata growing from the dura and only compressing the brain sub¬ 
stance, as in Keen’s remarkable case. Of late years there have been numerous 
successful operations with removal of growths from the cerebellum and cere- 
bello-pontine recess. The safety with which the exploratory operation can be 
made warrants it in all doubtful cases. Even if the tumor be inaccessible, a 
palliative craniectomy may be indicated, for by relieving the intracranial ten¬ 
sion it may suffice to check the headache, vomiting, and optic neuritis. 

V. INFLAMMATION OF THE BRAIN. 

1. Acute Encephalitis. 

A_focal or diffuse inflammation,of t he hrain «nhstqnpn mmoiiy 0 f the g ray 
matter (poliencephalitis), is met with (a.) as a result of trauma; (*&)Tncer- 
tain intoxications, alcohol, food poisoning, and gas poisoning; and (c) follow¬ 
ing the acute infections. The anatomical features are those of an acute 
haemorrhagic poliencephalitis, corresponding in histological details with acute 
polio-myelitis. Focal forms are seen in ulcerative endocarditis, in which the 



gray matter may present deeply luemorrlmgic areas, firmer Ilian the surround¬ 
ing tissue, in the fevers there may be more extensive regions, involving two 
or three convolutions. This acute hremorrhagie polieneephalitis superior ia 
thought by Striimpoll to be the essential lesion in infantile hemiplegia. Local¬ 
izing symptoms are usually present, though they may be obscured in the 
severity of the general infection. The most typical encephalitis accompanies 
the meningitis in ccrebro-spinal fever. • . 

Injicute-mania, in.deliriiuu tremens, in pJioryjiJnsaniens, in the mania cal _ 
form of exo phthalmic goitre, and in the so-called eeiuliraL forms of the malig- 
nant f evers the gray cortex is deepl}' congested, moist, and swollen, and with 
therecent finer methods of research will probably show changes which may 
be classed as encephalitis. 

The symptoms are not very definite. In severe forms lliey are those of 
an acute infection; some cases Maxc boon mistaken lor typlioid fever. The 
onset may bo abrupt in an individual apparently healthy. Ollier eases have 
occurred in the convalescence from the fevers, particularly mlluenza. One of 
J. J. Putnam’s cases followed mumps. The general symploimsnrc those which 
accompany all severe acute affections of the brain-—hmduchc, somnolence, 
coma, delirium, vomiting, ole. The local symptoms are very varied, depend¬ 
ing on the extent of the lesions, and may bo.iiTit.ilive or paralytic. Usually 
fatal within a few weeks, cases may drag on for weeks or months and recover. 


2. Ajikckss of thu Him in. ■ 

Etiology. —Suppuration of the brain substance is rarely if ev«r primary, 
but results, as a rule, from extension of iuilamiiiatiou from neighboring parts 
or infection from a distance through the blood. The question of idiopathic 
brain abscess need scarcely be considered, though occasionally instances occur 
in which it is extremely difficult to assign a cause. There are t hree im portant 
etiological factors: 

(1) r Trauma. Palls upon the head or blows, with or without abrasion of 
the skin. More commonly it follows fracture or punctured--wounds. Jn (his 
group meningitis is frequently associated with the abscess. 

(2) By far the most important infective foci are those which arise in 
direct extension from disease of the middle ear, of the mastoid cells , or of (he 
frontalsimtses. From the roof of the mastoid antrum the infection readily 
passes to the sigmoid sinus and induces au infective thrombosis. In other 
instances the dura becomes involved, and a subdural abscess is formed, which 
may readily involve the arachnoid or the pia mater. In another group the 
inflammation extends along the lymph spaces, or (lie thrombosed veins, into 
the substance of the brain and causes suppuration. MauamUhiilks that with¬ 
out local areas of meningitis the infective agents may be carried through the 
lymph and blood channels into the cerebral substance. Infection which ex¬ 
tend? from the roof of the tympanic cavity is most likely to be followed by 
abscess in the temporal lobe, while infection extending from the mastoid cells 
causes most frequently sinus thrombosis and cerebellar abscess. 

(3) /« septic processes. Abscess of the brain is not often found in pyae¬ 
mia. Ini ulc erati ve, endocarditis multiple foci of suppuration are common. 
Localized..hone-disease and suppuration in the liver are occasional causes. Cer* 
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tain in flammatio ns in theiimga., nartieularlvib ronchiectas is. wWch was present , 
in 17 pt 38 cases of these so-called “ pulmonal cerebral abscesse^” collected I 
by R. T. Williamson, are liable to be followed by abscess. It is ga occasional 
(j co mplication of empyema . Abscess of the brain may follow th^lpfieififl-fevers. 
Bristowe has called attention to its occurrence aa~a.sepcl.jQf.influenza. The 
largest number of cases occur between the twentieth and fortieth years, and 
the condition is more frequent in men than in women. Holt has collected 25 
cases in children under five years of age, the chief causes of which were otitis 
media and 

Morbid Anatomy.—The abscess may be solitary or multiple, diffuse or cir¬ 
cumscribed. Practically any one of the different varieties of pyogenic bac¬ 
teria may be concerned. The bacteriological examination often shows a mix¬ 
ture of different varieties. Occasionally cultures are sterile, owing to death 
. of the bacteria. In the acute, rapidly fatal cases following injury the suppura¬ 
tion is not limited; but in long-standing cases the abscess is enclosed in a 
definite capsule, which may lm've a thickness of from 2 to 5 mm. The pus 
varies much in appearance, depending upon the age of the abscess. In early 
cases it may be mixed with reddish debris and softened brain matter, but in 
the solitary encapsulated abscess the pus is distinctive, having a greenish tint, 
an acid reaction, and a peculiar odor, sometimes like that of sulphuretted 
hydrogen. Thb brain substance surrounding the abscess is usually (edematous 
and infiltrated. The size varies from that of a walnut to that of a largo orange. 
There are cases on record in which the cavity has occupied the greater portion 
of a hemisphere. Multiple abscesses are usually small. In four-fifths of all 
cases the abscess is solitary. Suppuration occurs most frequently in the cere¬ 
brum, and the temporal lobe is more often involved than other parts. The 
cerebellum is the next most common seat, particularly in connection with ear- 
disease. 

Symptom*.—Following..injury or, operation the disease may. ■imww'BCttts 
course, with fever, headache, delirium, vomiting, and rigors. The symptoms 
are those of an acute meningo-enccphalitis, and it may be very difficult to 
determine, unless there are localizing symptoms, whether there is really sup¬ 
puration in the brain substance. In .tfee^ijaga.following ear-disease the symp¬ 
toms may at first be those of meningeal irritation. There may be irritability, 
restlessness, severe headache, and,aggravated earache. Other striking symp¬ 
toms, particularly in the more prolonged cases, are drowsiness, slow cerebration^ 
vomiting, and optic neuritis. In the chronic form of brain abscess which may 
follow injury, otorrhoea, or local lung trouble, there may be a latent period 
ranging from one or two weeks to several months, or even a year or more. 

In the " silent ” regions, when the abscess becomes encapsulated there may be 
no symptoms whatever during the latent period. Haring., all this time the 
patient, may be under careful observation and no suspicion-be aroused of the 
existence of suppuration. Then severe headache, vomiting, and fever set in, 
perhaps with a chill. So, too, after a blow upon the head or a fracture the 
symptoms of the lesion may be transient, and months afterward cerebral symp¬ 
toms of the most aggravated character may develop. 

The localization of the lesion is often difficult. If situated in or near 
the motor region there may be convulsions or paralysis, and it is to be remem¬ 
bered that an abscess in the temporal lobe may compress the lower part of the 
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pre-central convolution and produce paralysis of the arm and face, and fin the 
left side cause aphasia. A large abscess may exist in the frontal lobe without 
causing paralysis, Init in these eases there is almost always some mental dul- 
ness. In. the temporal lobe, the common seat, there may lie no focalizing 
symptoms. So also in the parieto-oeeipital region; though here early exam¬ 
ination may lead to the detection of homianopia. In abscess of Hie cerebellum 
vomiting is common. If the middle lolie is affected there may In' staggering 
—cerebellar incoordination. Localizing symptoms in the [Kins and other parts 
are still more uncertain. 

Diagnosis. —In the acute cases there is rarely any doubt. A consideration 
of possible etiological factors is of the highest importance. The history of 
injury followed by fever, marked cerebral symptoms, the development of 
rigors, delirium, and perhaps paralysis, make the diagnosis certain. In chronic 
ear-disease, such cerebral symptoms as drowsiyess and torpor, with irregular 
fejer, supervening upon the cessation of a discharge, should excite the suspicion 
of abscess. Cases in which suppurative processes exist in the orbit, nose, or 
naso-pharynx, or in which there has been sulicutunoous phlegmon of the head 
or neck, a parotitis, a facial erysipelas, or tuberculous or syphilitic disease 
of the bones of the skull, should be carefully watched, and immediately in¬ 
vestigated should cerebral symptoms appear. It is particularly in the chronic 
cases that difficulties arise. The symptoms resemble those of tumor of the 
brain; indeed, they are those of tumor plus fever. Choked disk, however, so 
commonly associated with tumor, is very frequently absent in abscess of the 
brain. In a patient with a history of trauma or with localized Imtg or pleural 
trouble, who for weeks or months lias had slight headache or dizziness, the onset 
of a rapid fever, especially if it be intermittent and associated with rigars, 
intense headache, and vomiting, points strongly to abscess. The pulse-rate in 
cases of cerebral abscess is usually accelerated, but cases are not rare in which 
it is slowed. Macewcn lays stress upon the value of percussion of the skull 
as an aid in diagnosis. The note, which is uniformly dull, becomes much more 
resonant when the lateral ventricles are distended in cerebellar abscess and 
in conditions in which the venal Galeni are compressed. 

It is not always easy to determine whether the meninges are involved with 
the abscess. Often in ear-disease the condition is that of meningo-cncephalitis. 
Sometimes in association with acute ear-disease the symptoms may simulate 
closely cerebral meningitis or even abscess. Indeed, tlowers states that not 
only may these general symptoms be produced by ear-disease, but even distinct 
optic neuritis. 

Treatment. —A remarkable advance lias been made of late years in dealing 
with these cases, owing to the impunity with which the brain can be explored. 
In ear-disease free discharge of the inflammatory products should lie promoted 
and careful disinfection practised. The treatment of injuries and fractures 
comes within the scope of the surgeon. The acute symptoms, such as fever, 
headache, and delirium, must lie treated by rest, an ice-cup, and, if necessary, 
local depletion. In all cases, when a reasonable suspicion exists of the occur¬ 
rence of abscess, the trephine should be used and the brain explored. The cases 
following ear-disease, in which the suppuration is in the temporal lobe or in 
the cerebellum, offer the most favorable chances of recovery. The localization 
can rarely lie made accurately in these cases, and the operator must be guided 
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more, by general anatomical and pathological knowledge. In cam of injury 
the trephine should be applied over the seat of the blow or the fracture. In 
eankliseaso the suppuration is most frequent in the temporal lobe or in the 
cerebellum and the operation should be performed at the points most accessible 
to these regions. And, lastly, a most important, one might almost say essen¬ 
tial, factor in the successful treatment of intracranial suppuration is an 
intelligent knowledge on the part of the surgeon of the work and works of 
‘ Sir William Mnccwen. 


VI. HYDROCEPHALUS. 

Definition.—A condition, congenital or acquired, in which there is a great 
accumulation of fluid within the ventricles of the brain. • 

The term hydrocephalus has also been applied to the collection of fluid 
between the cortex of the brain and the skull, known in this situation as 
hydrocephalus evternus or hydrocephalus ex vacuo, a condition common in 
cases of atrophy of the brain substance, met with m old age, after haemorrhages, 
softenings, or fccleroses, in lingering and cachectic diseases, as cancer, chronic 
nephritis, chrpnic alcoholism, an/1 sometimes in rickets. Occasionally the dis¬ 
ease is caused by meningeal^ cysts. A true dropsy, however, of the arachnoid 

sac probably does not. occur. . , , 

The cases may be divided into three groups—idiopathic internal Hydro¬ 
cephalus (serous meningitis), congenital or infantile, and secondary or ae- 

^ (1) Serous Meningitis (Quincke) ( Idiopathic Internal Hydrocephalus; 

Anglo-neurotic Hydrocephalus) .—This remarkable form, described by Quincke, 
is very important, since a knowledge of the condition may explain very anom¬ 
alous and puzzling cases. Itis.amependymitis causing a serous effusion into 
the ventricles, with distention and pressure effects. It may be compared to the 
serous exudates in the pleura or in synovial membranes. It is not certain 
that the process is inflammatory, and Quincke likens it to the angio-neurotic 
oedema of the skin. In very acute cases the ependyma may be smooth and 
natural looking; in more chronic cases it may be thickened and sodden. The 
exudate does not differ from the normal, and if on lumbar puncture a fluid is 
removed of a specific gravity above l.QA9,.with albumin above two tenths per 
cent, the condition is more likely to be hydrocephalus from stasis, secondary 

to tumor, etc. , 

Bath children and adults are affected, the latter more frequently. In the 
acute form the condition is mistalwn-fo^berculoua^^u^nt„meningitis. 
There are;he&daehe,Retraction of the neck, and^igns of increased intracranial 
pressure^hoked disks,jslow pulse, etc. Feycjfis usually absent, but I have 
seen one case with recurring paroxysms of fever, and Morton Prince has 
a similar one. In both the exudate was clear and the ependyma not 
acutely inflamed. Quincke has reported cases of recovery. I^fejtoP 10 
form the symptoms are those of tumor—general, such as headache, slight fever, 
somnolence, and delirium; and local, as exophthalmos, opticneuritis, sjmw>- 
and rigi d i ty n f mu scles and paralysis of.the cerebral.nerves. Remarkable ex 
acerbations occur, and the symptoms vary in intensity from day to da\ 
■Recovery may. follow after an illness of many weeks, and some of the re- 



category* 868 ' disapi)CaranC0 of 11,1 Wh>ms of brain tumor Wong in this 

(2) Congenital Hydrocephalus.-The enlarged head may obstruct labor: 
more frequently the condition is noticed some time after birth. The-eauso 
18 ®f DDa,n - [t h “ several members of the same family 

,, iTlllT f C0I J dj(l0 ' 1 . ’ n f hese'eases'oilers no elew to the nature of 

the trouble. The lateral ventricles arc enormously distended, but ‘theiuendyma 

3 “ usu f U y sometimes a little thickened and granular, and the veins large, 
s The choroid plexusra are vascular, sometimes sclerotic, but often natural look-" 
mg. The third ventricle is enlarged, the aqueduct of Sylvius dilated, and the 
fourth ventricle may be distended. The quantity of fluid may reach several 
litres. It is limpid and contains a trace of albumin and sails. The changes 
m consequence of this enormous ventricular distention are remarkable. This 
cerebral cortex is gfeatly stretched, and over the middle region Ihe thickness 
may amount to no more than a few millimctiga without a trace of the sulci 
or convolutions. The basal ganglia are Hat toned. The skull enlarges, and the 
circumference of the head of a child of three or four years fnay reach 25 or 
even 30 inches. The sutures widen. Wormian bones develop in (hem. and the 
bones of thffcranium become exceedingly thin. The veins are marked beneath 
the skin. (A fluctuation wave may sometime* he* obtained, and Jj^shcr's brain 
munnim-may be heard. Ihe orbital plates of the frontal bone are depressed, 
causing exophthalmos, so that the eyeballs can not be covered by the eyelids’ 
The small size of the face, widening somewhat above, is striking j u comparison 
with the enormously expanded skull. 

> Convulsions may occur. The rellexes are increased, ihe oliiW learns to 
walk late, and ultimately in severe eases the legs become feeble and sometimes 
spastic. Sensation is much less affected than motility. Choked disk is not 
uncommon. The mental condition is variable; the child may be bright, but, 
as a rule, there is some grade of imbecility. The congenital eases usually die 
within the first four or live years. The process may be arrested and the patient 
may reach adult life. Cases of this sort are not very uncommon. Even when 
extreme, the mental faculties may he retained, as in Bright’s celebrated patient, 
Cardinal, who lived to the age of twenty-nine, and whose head was translucent 
when the sun was shining behind him. Caremust lie taken not to mistake 
the JftchiticJiead for hydrocephalus. 

(3) Acquired Chronic Hydrocephalus.— This is stated to be occasionally 
primaiy (idiopathic)—that is to say, it comes on spontaneously in the adult 
without observable lesion. Dean Swift is said to have died of hydrocephalus, 
hut this seems very unlikely. It is based upon the statement that “he (Mr. 
Whiteway) opened the skull and found much water in the brain,” a condition 
no doubt of hydrocephalus ex vacuo, due to the wasting associated with his pro¬ 
longed illness and paralysis. In nearly all eases there is cither a tumor at the 
base^of the brain or in the third ventricle, which compresses the vena: (laleni. 
The_pa8sage from the third to the fourth ventricle may be closed, either by a 
tumor or by parasites. More rarely the fo ramen of Magemlic, through which 
the ventricles communicate with the eerebro-spinaT meninges, becomes closed by 
meningitis. Chronic inflammations of the ependyma may in similar fashion 
block the foramina of exit of the ventricular fluid. There may be unilateral ■ 

hydrocephalus from closure of one of the foramina of Monro. These condi- 

* 
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tions, occurring in adults, may produce the most extreme hydrocephalus with¬ 
out any enlargement of the head. Even when the tumor begins early in life 
there may be no expansion of the skull. On the case of a girl iged sixteen, 
blind from her third year, the head was not unusually large, the ventricles were 
enormously distended, and in the Rolandic region the brain substance was only 
5 mm. in thickness. A tumor occupied the third ventricle.) In a case-of 
cholesteatoma-of the floor of the third .ventricle, in which the symptoms per¬ 
sisted at intervals for eight or nine years, the ventricles were enormously 
distended without enlargement of the skull. In other instances the sutures 
separate and the head gradually enlarges. 

The symptoms, of hydrocephalus in the adult are curiously variable. In 
the first case mentioned there were early ' head aches and gradual blindness; 
then a prolonged period in which she was able to attend to her studies. Head¬ 
aches again supervened, the-gait. became irregular and somewhatj^taxic. ‘-'Death 
occurred-suddenly. In the other case there were prolonged attacks of coma 
with a slow pulse, and on one occasion the ^ patient remained unconscious for 
more than three months. Gradually progressing optic neuritis without focal¬ 
izing symptoms, headache, and attacks of somnolence or coma are suggestive 
symptoms. These cases of acquired chronic hydrocephalus can not be certainly 
diagnosed during life, though in certain instances the condition may be sus¬ 
pected. They simulate tumor very closely. 

Treatment. —Very little can be done to relieve hydrocephalus. Medicines 
are powerless to cause the absorption of the fluid. More rational is the system 
of gradual compression, with or without the withdrawal of small quantities of 
the fluid. The compression may be made by means of broad plasters, so applied 
as to cross each other on the vertex, and another may be placed round the cir¬ 
cumference. In the meningitis serosa Quincke advises the use of mercury. 

Of late years puncture of the ventricles, an operation which had been 
abandoned, has been revived; it has been resorted to in the meningitis serosa. 
When pressure symptoms are marked Quincke’s procedure may be used. He 
recommends puncture of the subarachnoid sac between the third and the fourth 
lumbar vertebrae. At this point the spinal cord can not be touched. The 
advantages are a slower removal of fluid and less danger of collapse. 

Attempts have been made recently to find some method, of establishing per¬ 
manent .drainage, either between the ventricles and the intracranial subdural 
space or between the lumbar subarachnoid space and the abdominal cavity. 


F. DISEASES OF THE PERIPHERAL NERVES. 

I. NEURITIS (Inflammation of the Bundles of Nerve Fibres). 

Neuritis may be localized in a single nerve, or general, involving a large 
number of nerves, in which case it is usually known as multiple neuritis or 
polyneuritis. 1 

Etiology. —Localized neuritis arises from (a) cold, which is a very fre¬ 
quent cause, as, for example, in the facial nerve. This is sometimes known 
aa..i-haiimntip nnnrifj^ (J) Traumatism—wounds, blows, direct-pressure on 
the nerves, the tearing and stretching which follow a dislocation or a frac- 
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turc, and tjic hypodermic injection of oilier. Under this Mvlimi come also 
the professional palsies, due to pressure in the exorcist* of certain occupations. 
(c) Extension of inflammation from neighborin'; parts, ns in a neuritis of the 
facial nerye duo to caries in the temporal Ikuic. or in that, met w itli in syphilitic 
disease of the hones, disease of the joints, and occasionally in tumors. 

MultipLdJicuril is has a very complex etiology, the causes of which may 
be classified as follows: (a) The poisons of infectious diseases, as in leprosy, 
di phther ia, typhoid fever, small-pox, scarlet fever, and occasionally in other" 
forms; (b) the organic poisons, comprising the diffusible stimulants, such 
as alcohol and ether, bisulphide of carbon and naphtha, and the metallic 
bodies, such as lead, arsenic, and mercury; (r) cachectic conditions, such as 
occur in arnemia, cancer, tuberculosis, or marasmus from any cause; (it) the 
endemic •neuritis or beri-beri; and (r) lastly, there are cases in which none • 
of these factors prevail, but the disease sets in suddenly after overexert ion or 
exposure .to. cold. 

Morbid Anatomy.—In neuritis due to the extension of yiflummiition the 
nerve is usually swollen, infiltrated, and red in color. The inlhimmutioii may 
be chiefly perineural or it may pass into the deeper portion —hilerslitial neu¬ 
ritis—in which form there is an accumulation of lymphoid elements between 
the nerve bundles. The nerve fibres themselves may not appear involved, but. 
there is an increase in the nuclei of the sheath of Schwann. The myelin is 
fragmented, the nuclei of the internodal cells are swollen, and the axis-cylin¬ 
ders present varicosities or undergo granular degeneration. Ultimately the 
nerve fibres may be completely destroyed and replaced by a fibrous connective 
tissue in which much fat is sometimes deposited—the lipomatous neuritis of 
Leyden. • 

In other instances the condition is termed parenchimatous neuritis, in 
which the changes are like those met with in the secondary or Wallerian 
degeneration, which follows when the nerve fibre is cut off from the cell body 
of the neurone to which it belongs. The medullary substance and the axis- 
cylinders are chiefly involved, the interstitial tissue being but. little altered or 
only affected secondarily. The myelin becomes segmented and divides into 
small globules and granules, and the axis-cylinders become granular, broken, 
subdivided, and ultimately disappear. The nuclei of the sheath of Schwann 
proliferate and ultimately the fibres are reduced to a state of atrophic tubes 
without a trace of the normal structure. The muscles connected with the 
degenerated nerves usually show marked atrophic changes, and in some 
instances the change in the nerve sheath appears to extend directly to the 
interstitial tissue of the muscles—the neuritis faseians of Lichhorst. 

Symptoms.— (a) Localize Nmmms.— As a rule the constitutional dis¬ 
turbances are slight. The most, important Symptom ia_pain of a boring or 
stabbing character, usually felt in the course of the nerve and in the parts to 
which it is distributed. • The nerve itself is sensitive to pressure, probably, as 
Wert Mitchell suggests,'owing to the irritation of its nervi nervorum. The 
skin may be slightly reddened or even cedematous over the seat of the inflam¬ 
mation. Mitchell has.described increase in the temperature and sweating 
in'fhe affected region, and such trophic disturbances as effusion into the joints 
and heipes. LP he function of the muscle to which the nerve fibres are distrib¬ 
uted is impaired, motion is painful, andf-there may be twitching* or contrac- 



1000 


DISEASES OF THE NERVOUS SYSTEM. 


Usyis. "The tactile sensation of the part may be somewhat deadened, even when 
the pain is greatly increased. In the more chronic cases of local deuritis, such, 
foB instance, as follow the dislocation of the humerus, the localized pain, which 
at first may be severe, gradually disappears, though some sensitiveness of the 
brachial plexus may persist for a long time, and the nerve cords may be felt 
to be swollen and firm. The pain, is variable—sometimes intense and distress¬ 
ing; at others not causing much inconvenience. Numbness and formication 
may be present and the tactile sensation may be greatly impaired. The motor 
disturbances are marked. Ultimately there is extreme atrophy of the muscles. 
Contractures may occur in the fingers. The skin may be reddened or glossy, 
the subcutaneous* tissue mdematous, and the nutrition of the nails may bo 
defective. In the rheumatic neuritis subcutanous fibroid nodules may develop. 

A neuritis limited at first to a peripheral nerve may extend upward— 
the so-called ascending or migratory neuritis—and involve the larger nerve 
trunks, or even reach the spinal cord, causing subacute myelitis (Gowers). 
The condition is rarely seen in the neuritis from cold, or in that which fol¬ 
lows fevers; but it occurs most frequently in traumatic neuritis. 

J. K. Mitchell, in his monograph on injuries of nerves, concludes that the 
larger nerve trunks are most susceptible, and that the neuritis may spread either 
up or down,' the former being <hc most common. The paralysis secondary to 
visceral disease, as of the bladder, may be due to an ascending neuritis. The 
inflammation may extend to the nerves of the other side, either through the 
spinal cord or its membranes, or without any involvement of the nerve-cen¬ 
tres, the so-called sympathetic neuritis. The electrical changes in localized 
neuritis vary a great deal, depending upon the extent to which the nerve is 
injured. The lesion may be so slight that the nerve and the muscles to which it 
i 8 distributed may react normally to both currents; or it may be so severe that 
the typical reaction of degeneration develops within a few days—i. e., the nerve 
does not respond to stimulation by either current, while the muscle reacts onlv 
to the galvanic current and in a peculiar manner. The contraction caused is 
slow and lazy, instead of sharp and quick as in the normal muscle, and the 
AC contraction is usually stronger than the KC contraction. Between thci-o 
two extremes there are many different grades, and a careful electrical exam¬ 
ination is most important as an aid to diagnosis and prognosis.* 

The duration varies from a few days to weeks or months. A slight trau¬ 
matic neuritis may pass off in a day or two, while the severer cases, such as 
follow unreduced dislocation of the humerus, may persist for months or never 
be completely relieved. 

(6) Multiple Neuhitis. —This presents a complex symptomatology. The 
following are the most important’groups of cases: 

(1) Acute Febrile Polyneuritis .—The attack follows exposure to cold or 
overexertion, or, in some instances, comes on spontaneously. The onset resem¬ 
bles that of an acute infectious disease. There may be a definite chill, pe la¬ 
in the back and limbs or joints, so that the case may be thought to bo acute 
rheumatism. The temperature rises rapidly and may reach 103° or l* 1 !" 
There are headache, loss of appetite, and the general symptoms of acute in¬ 
fection. The limbs and back afche. Intense pain in the nerves, however, i* 


•See under Facial Paralysis. 
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Fby no means constant. Tingling and formication are felt in the lingers and 
toes, and there is increased sensitiveness of the nerve trunks or of the entire 
limb. Loss df muscular power, first marked, perhaps, in the legs, gradually 
comes on and extends with the features of an ascending paralysis. In other 
cases the paralysis begins in the arms. The extensors of the wrists and the 
flexors of the ankles are early affected, so that there is foot and wrist drop. 
In severe cases there is general loss of muscular power, producing a lluhliy, 
paralysis, which may extend to the muscles of the face and to the intercostals, 
and respiration may be carried on by the diaphragm alone. The muscles soften ' 
and waste rapidly. There may be only hypenesthesiu with soreness and stiff¬ 
ness of the limbs; in some cases, increased sensitiveness with ameslhesia; in 
other instances the sensory disturbances urc slight. The clinical picture is 
not to be distinguished, in many cases, from Landry’s paralysis; in others, from 
tie subacute myelitis of Duchcnne. 

The course is variable. In the most intense^forms the patient may die in 
a week or ton days, with involvement of the respiratory muscles or from 
paralysis of the heart. As a rule in cases of moderate severity, after |rrsisf- 
ing for five or six weeks, the condition remains stationary and then slow 
improvement begins. The paralysis iii some muscles may pctVist for many 
months and contractures may occur from shortening of the muscles, but even 
when this occurs the outlook is, as a rule, good, although the paralysis may 
have lasted for a year or more. 

(2) Recurring Multiple Neuritis .—Under the term pulg neurit is recurrent 
Mary Sherwood has described from Eichhorst’s clinic 2 cases in adults—in 
one case involving the nerves of the right arm, in the other hoik legs. In 
one patient there were three attacks, in the other two, the distribution in the 
various attacks being identical. The subject has been fully discussed by If. U. 
Thomas (Phila. Med. Jour., 1898, i). 

(3) Alcoholic Neuritis. —This, perhaps the most important form of mul¬ 
tiple neuritis, was graphically descrilied in 1822 by James Jackson, Sr., of 
Roston. Wilks recognized it as alcoholic paraplegia, but the starting-point 
of the recent researches on the disease dates from the observations of Dumenil, 
of Eoucn. Of late years our knowledge of the disease has extended rapidly, 
owing to the researches of lfuss, Leyden, James ltoss, Buzzard, and Henry 
Hun. It occurs most frequently in women, particularly in steady, quid tip¬ 
plers. Its appearance may be the first revelation to the physician or to the 
family of habits of secret drinking. The onset is usually gradual, and may 
be preceded for weeks or months by neuralgic pains and tingling in the feet 
and hands. Convulsions arc not uncommon. Fever is rare. The paralysis 
gradually sets in, at first in the feet and legs, and then in the hands and fore¬ 
arms. The extensors are affected more than the flexors, so that there is wrist¬ 
drop and foot-drop. The paralysis may be thus limited and not extend higher 
in the limbs. In other instances there is paraplegia alone, while in the most 
extreme cases all the extremities are involved. In rare instances the facial 
muscles and the sp hincte rs are also affected. The sensory symptoms are very 
variable. There are cases in which there are numbness and tingling only, 
without great pain. In other cases there are severe burning or boring pains, 
the nerve trunks are sensitive, and the muscles are sore when grasped. The 
bauds and feet arc frequently swollen and congested, particularly when held 
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down for a few moments. The cutaneous reflexes as a rule are preserved. 
The c[eep reflexes are usually lost. 

The course of these ‘alcoholic cases is, as a rule, favorable, and aftgi_per- 
sisting ,f or weeks or months improvement gradually begins, the muscles regain 
their power, and even in the most desperate cases recovery may follow. The 
extensors of the feet may remain paralyzed for some time, and give to the 
patient a distinctive walk,- the IP 1 '* ehflraefariatip otperiph-, 

eral neuritis. It is sometimes known as the pseudo-tabetic gait, although in 
■reality it could not well be mistaken for the gait of ataxia. The foot is thrown 
forcibly forward, the toe lifted high in the air so as not to trip upon it. The 
entire foot is slapped upon the ground as a flail. It is an awkward, clumsy 
gait, and gives the patient the appearance of constantly stepping over obstacles. 
Among the most striking features of alcoholic neuritis are the mental symp¬ 
toms. Delirium is common, and there may be hallucinations with extravagant 
ideas, resembling somewhat those of general paralysis. In some cases the pic¬ 
ture is that of ordinary delirium tremens, but the most peculiar and almost 
characteristic mental disorder is that so well described by Wilks, in which the 
patient loses all Appreciation of time and place, and describes with circum¬ 
stantial details.long journeys which, he says, he has recently taken, or tells of 
persons whom he has just seen. This is the so-called Kp rssjf pff’s syndrome. 

(4) Multiple Neuritis in the'Infectious Diseases .—This has been already 
referred to, particularly in diphth eria, in which it is most common. The 
peripheral nature of the lesion in these instances has been shown by post¬ 
mortem examination. The outlook is usually favorable and, except in diph¬ 
theria, fatal cases are uncommon. Multiple neuritis in tuberculosis, diabetes, 
and syphilis is of the same nature, being probably due to toxic materials 
absorbed into the blood. 

(5) The Metallic Poisons .—Neuritis from arsenic may follow: (a) The 
medicinal use particularly of Fowler’s solution. I have reported a case of 
Hodgkin’s disease in which general neuritis was caused by gj 3ij of the 
solution. In chorea a good many cases have been reported. ~ Changes.-in the 
nails are not uncommon, chiefly the transverse ridging. In one case in my 
yards, of a young woman who had taken rough-on-rats, there were remarkable 
white lines—the lcuconychia—running across the nails, without any special 
ridging. C. J. Aldrich finds that this is not uncommon in chronic arsenical 
poisoning. (b± The accidental contamination of food or drink. Chrome 
yellow may be used to color-cakes, as in the cases recorded by D. D. Stewart. 
A remarkable epidemic of neuritis occurred recently in the Midland Counties 
of England, which was traced to the use of beer containing small quantities 
of arsenic, a contamination from the sulphuric acid used in making glucose. 
Borne hundreds of cases occurred. Reynolds, who studied these cases, believe.-, 
that most of the instances of neuritis in drinkers are arsenical, but admits that 
the slight cases may be due to the alcohol itself.^ P igm entation of the skin is 
an important distinguishing sign. The general features have been referred to 
under arsenical poisoning. Lead is a much more frequent cause. Neuritis 
has followed the use of mercurial inunctions. Zinc is a rare cause. I saw a 
case with Dr. Urban Smith which followed the use of two grains of the 

_ sulpho-carbolate taken daily for three years. Tea' coffee, and tobacco are 
mentioned as rape causes, 
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(6) Enttymic Neuritis, Beri-beri, has been considered under the Infectious 
Diseases. 


Anesthesia Pahalysis. —Here perhaps may most appropriately be con¬ 
sidered the forms of paralysis following the use of anaes thetics, or of too- 
lirnff-eftT)tinned compression during, operations. Much has been written in 
'the past few years upon this subject. There arc two groups of cases: • 

■> 1. During an operation the nerves may be compressed, either the brachial, 

plamw'by the humerus or the musculo-spiral by the table. The pr essure m oat 
fr equently occ urs when the arm is elevated alongside tlte head, as in laparot¬ 
omy done in the Trendelenburg position, or held out from the body, ns in 
breast amputations. Instances of.paralysis of. the. crural nerves by leg-holders 
am also reported. The too ilrm application of a tourniquet may lie followed 
by a severe paralysis. 

2. Paralysis from cerebral lesions during .etherization. In one of Gar- 
rigues’ cases paralysis followed the operation, and at the autopsy, seven weeks 
later, softening of the brain was found. Apoplexy pr ciubplism may occur 
during anesthesia. In Montreal a cataract operation was performed on an 
ol<l man. lie did not recover from the ana'sthctic; I found post mortem a 
cerebral haemorrhage. A man was admitted in the Philadelphia .Hospital, com¬ 
pletely comatose, who on the previous day had been given other fop a-minor 
operation. He never recovered consciousness, but remained deeply comatose, 
with great muscular relaxation, low temperature, 97.5°, and noisy respirations; 
he died two days later. There was, unfortunately, no autopsy. Kpileptic 
convulsions may occur during the ana’sthesia, and may e\eu provd fatal.^ I lie 
possibility has to be considered of paralysis from loss of blood in prolonged 
operations, though I have no personal knowledge of any such cases. • 

Aad*Jaatlj,.a paralysis might result from the toxic effects of the ether in 
a very protracted administration. 

Diagnosis.— The electrical condition in multiple neuritis is thus descrilied 
by Allen Starr: “ The excitability is very rapidly and markedly changed; hut 
the conditions which have been observed arc quite various. I Sometimes there, 
is a,simple diminution of excitability, and then a very strong furadic or 
galvanic current is needed to produce contractions. Frequently all faradic 
excitability is lost and then the muscles contract to a galvanic. current only. 
In this condition it may require a very strong galvanic current to produce 
contraction, an d thus far it is quite pathognomonic of neuritis. lor 
terior polio-myelitis, where the muscles respond to galvanism only, it does 
not require a strong current to cause a motion until some months alter the 


invasion. _ ,, 

“ The action of the different polos is not uniform. In many cases the con¬ 
traction of the muscle when stimulated with the positive pole is greater than*, 
when stimulated with the negative pole, and the contractions may be slugg.sh 
Then the reaction of degeneration is present. But in sonic cases the normal/ 
condition is found and the negative pole produces stronger contractions than! 
the positive pole. A loss of faradie irritability and a marked decrease in th# 
galvanic irritability of the muscle and nerve are therefore important symp¬ 


toms of multiple neuritis.” .,. _ m. 

There is rarely any difficulty in distinguishing the alcohol cases. The 
combination of wrist an4 foot drop with congestion of the tiands and feet. 
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and the peculiar delirium already referred to, is quite characteristic. The 
rapidly advancing cases with paralysis of all extremities, oftetf reaching to 
the' face and involving the sphincters, are more commonly regarded as of 
spinal origin, but the general opinion seems to point strongly to the fact that 
all such cases are peripheral. The less acute cases, in which the paralysis 
gradually involves the legs and arms with rapid wasting, simulate closely and 
are usually confounded with the subacute -atrophic spinal paralysis of Du- 
chennc. /The diagnosis from locomotor ataxia is rarely difficult. The steppage 
gait is entirely different from that of tabes. There is rarely positive incoor¬ 
dination. The patient can usually stand well with the eyes closed. Foot-drop 
is not common in locomotor ataxia. The lightning pains are absent and there 
are no pupillary symptoms. The etiology, too, is of moment. The patient 
is recovering from a paralysis which has been more extensive, or from arsen¬ 
ical poisoning, or he has diabetes. 

Treatment. —Rest in bed is essential. In the acute cases with fever, the 
salicylates and aptipyrin are recommended. To allay the intense pain morphia 
or the hot applications of lead water and laudanum are often required. Great 
care must be dxercised in treating the alcoholic form, and the physician must 
not allow himself to be deceived ( by the statements of the relatives. It is some¬ 
times exceedingly difficult to get a history of spirit-drinking. In the alcoholic 
form it is well to reduce the stimulants gradually. If there is any tendency 
tn-hed-sores an -air-hod should be used or, the patient placed in a continuous 
bath. Gentle friction of the muscles may be applied from the outset, and in 
the later stages, when the atrophy is marked and the pains have lessened, 
massag e is probably the most reliable means at our command. Contrac¬ 
tures may be gradually overcome by passive movements and extension. Often 
with the most extreme deformity from contracture, recovery is, in time, 
still possible. The interrupted current is useful when the acute stage is 
passed. 

Of internal remedies, strychnia is of value and may be given in increasing 
doses. Arsenic also may be employed, and if there is a history of syphilis 
the iodide of potassium and mercury may be given. 

IX NEUROMATA. 

. Tumors situated on nerve fibres may consist of nerve substance proper, the 
tmfi. neuromata, or of fibrous-tissue, thftjalse neuromata. The true neuroma 
usually contains nerve fibres only, or in rare instances ganglion cells. Cases 
of ganglionic or medullary neuroma are extremely rare; some of them, a- 
Lancereaux suggests, are undoubtedly instances of malformation of the brain 
substance. In other instances, as in the case which I reported, the tumor is. 
in all probability, a glioma .with cells closely resembling those of the central 
nervous system. The growths are often intermediate in their anatomical struc¬ 
ture between the true and the false. Thomson’s monograph, On Neuroma 
and Neurofibromatosis (Edin., 1900), should be consulted. 

(1) Pleidfonn Neuroma. —In thus remarkable condition the various nerve 
cords may he occupied by many hundreds of tumors. The cases are often 
hereditary and usualljUiQQggnital. The tumors may occur in all the nerves 
of the body, and as numbers of them may be made out on palpation, the diag- 
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nosis is usually easy. One of the most remarkable cases is that described by 
Prudden, the specimens of which are in the medical museum of Colifmbia 
College, Ne^ York. There were over 1,182 distinct tumors distributed on tho 
nerves of the body. These tumors rarely are painful, but may cnusc symptoms 
through pressure on neighboring structures. * 

(2) Generalized Neurofibromatosis: von Beoklinghausen’a Disease. —Spe¬ 
cial attention w$s first directed to this particular form of multiple neuroma 
by von Recklinghausen in 1882. There are'four essential features of the, 
malady: 

(») Boft, fibrous nodules, some sessile, others pedunculated, varying greatly 
in size and number, are scattered over the surface of the body. These sub¬ 
cutaneous growths at times may be diffuse and reach an enormous size, pro¬ 
ducing a condition called “ Elephantiasis Neuromatosa.” 

(BY Tumors resembling those of plexiform neuroma may be present on 
any part of the nerve trunks from their central <jrigin to the periphery. Their 
variable situation may lead to a variety of symptoms, more especially ns they 
may arise from the nerve roots within the spinal canal or cranium. Superficial 
painful nodules may also be present 

( pi Pa tches of brownish pigmentation of the skin, either as’small spots or 
large areas, are always present. Congenital juevi are a frequent accompani¬ 
ment of the disease. 

(j £±~There are many variable sensory or motor phenomena resulting from 
the presence of the nerve tumors, but peculiar mental changes, with loss of 
intellectual power and sometimes difficulty in speaking, are especially charac¬ 
teristic of the disease. 

The prognosis depends on the possibility of successful removal of Such 
tumors as are causing greatest inconvenience. For a complete recent reft tithe 
of the subject sec Adrian’s review in the Cent. f. d. Urenzgebieto d. Mud. u. 
Chir., 1903. 

(3) “ Tuberoula Dolorosa.” —Multiple neuromata may especially affect the 
terminal cutaneous branches of the sensory nerves and lead to small sulxiu- 
taneous painful nodules, often found on the face, breast, or about the joints. 
They may be associated with tumors of the nerve trunks. 

(4) “Amputation Neuromata.”— These bidbous swellings may form on 
the central ends of nerves which have been divided in injuries or o|ierations. 
They are especially common after amputations. They are duo to the tangled 
coil of axis-cylinder processes growing down from the central stump in an 
effort to reach their former end structures.. They arc very painful, and usually 
require surgical removal, but often recur. 


TTT T>TftTBAHWa OP THE C EREBRA L NERVES. 

Olfactory Nerves and Tracts. 

The functions of the olfactory nerves may be d ist urbe d at their origin, 

iiU he nasal mucous me mbrane,° r 
at the cenfrea in tlm -br ain. The disturbances may be manifested in nub- 
Kjive sensations of smell, complete loss of the sense, and occasionally in 
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(а) Subjective Sensations; Ptnfamift —Hallucinations of this kind are 
found, in the insane and in epilepsy. The aura may be represented by an 

1 u npl easant .odor^jlescribed ps resembling chloride of lime, burning, rags, or 
feathe rs. In a few cases with these subjective sensations tumors havejjeen 
.found jp_ -the..hippocampi. In rare instances, after injury of the head tho 
sense is perverted—-^odora. of. t he. m o at-different character may be alike, or tho 

2 odor may. be. .changed, as in a patient noted by Morell Mackenzie, who for 
'some time could not touch cooked meat, as it smelt to her exactly like stink¬ 
ing fish. 

(б) Increased sensitiveness, or hyperosmia, occurs chiefly i n ne rvous, hys¬ 
terical women, in whom it may sometimes be developed so greatly that, liko 
a dog, they can recognize the difference between individuals by the odor alone. 

(c) Anosmia; Loss of the Sense of Smell. —This may be produced by: 
(1) Affections of the origin < of the nerves in the mucous membrane, which 
is perhaps the most frequent cause. _ It is by no means uncommon in asso¬ 
ciation? wi th ch ronic nasal catarrh tand polypi, iln paralysis of the fifth 
nerve, the sense of smell may be lost on the affected side, owing to interfer¬ 
ence with the secretion. 

It is doubtful whether the cases of loss of smell following the inhalations 
of very foul or strong odors should come under this or under the central 
division. 

(2) Lesions of the bulbs or of the tracts. In falls or blows, in caries 
of tne'bones, and in meningitis or tumor, the bulbs or the olfactory tracts 
may be involved. After an injury to the head theiloss oil smell may be the 
only symptom. Mackenzie notes a ease of a surgeon who was thrown from 
his gig and lighted on his head. The injury was slight, but the anosmia 
wlpch followed was persistent. In locomotor ataxia the sense of smell may 
be lost, possibly owing to atrophy of the nerves. 

(A). Lesions of the olfactory centres. There arc congenital cases in which 
the structures have not been developed. Cases have been reported by Beevor, 
ffughlings Jackson, and others, in which anosmia has been associated with 
disease in the hemisphere. The centre for the sense of smell is placed by 
Furrier in the uncinate gyrus. Flechsig describes (1) a frontal centre in the 
■(‘'Base of the frontal lobe and (2) a temporal centre in the uncus. 

To test the sense of smell the pungent bodies, such as ammonia, which 
act upon the fifth nerve, should not be used, but such substances as cloves, 
peppermint, and musk. This sense is readily tested as a routine matter in 
brain cases by having two or three bottles containing the essential oils. In 
all instances a rhinoscopical examination should be made, as the condition 
may be due to local, not central causes. The tr«attaint is unsatisfactory 
even in the cases due to local lesions in tho nostrils. 

Orao Nkbvb and Thaot. 

(1) Lesions of the Retina. 

These are of importance to the physician, and information of tho great¬ 
est value may be obtained by a systematic examination of the eye-grounds. 
Only a brief reference can here be made to the more important of the appear¬ 
ances. 
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(a) Retinitis. This occurs in curtain general affcclioiis, more particu¬ 
larly in {Brights disease, syphilis, leukicniin, and uniCJiiiu. The common 
feature in all these states is the occurrence of haemorrhage and the develop¬ 
ment of opacities. There may also be a diffuse cloudiness due to effusion 
of serum. The haemorrhages are in the layer of nerve fibres. They vary 
greatly in size and form, but often follow the course of vessels.' When recerft 
the color is bright red, but they gradually change and old luvniorrhages are. 
almost black. The white spots are due either to fibrinous exudate or to fatty 
degeneration of the retinal elements, and occasionally to accumulation of leu¬ 
cocytes or to a localized sclerosis of the retinal elements. The more important 
of the forms of retinitis to be recognized are: 

Albuminuric retinitis, which occurs in chronic nephritis, particularly in 
the interstitial or contracted form. The percentage of eases affected is from 
15 to 85. There are instances in which thcse.rctinal changes are associated 
with the granular kidney at a stage when the amount of albumin may be 
slight or transient; but in all such instances it will be found that there is a 
marked arterio-sclerosis. Gowers recognizes a degenerative form (most com¬ 
mon), in which, with the retinal changes, there may l* scarcely any alteration 
in the disk; a/haanorrhagie form, with many luomorrhagcs and but. slight 
signs of inflammation; and an inflammatory form, in which there is much 
Bwalling of the retina and obscuration of the disk. It is noteworthy that in 
some instances the inflammation of the optic nerve predominates over the 
retinal changes, and one may lie in doubt for a time whether the condition is 
really associated with the renal changes or dependent upon intracranial 
disease. 

Syphilitic Retinitis. —In the acquired form this is less common than cllo- 
roiditis. In inherited syphilis retinitis pigmentusa is sometimes met with. 

Retinitis in Amentia. —It has long been known that a patient may become 
blind after a large haemorrhage, either suddenly or within two or three days, 
and in one or both eyes. Occasionally the loss may lie permanent and com¬ 
plete. In some of these instances a neuro-retinitis has been found, probably 
sufficient to account for the symptoms. In the more chronic anamiias, par¬ 
ticularly in the pernicious form, retinitis is common, as determined first by 


Quincke. 

In malaria retinitis or neuro-retinitis may l>e present, as noted by Stephen 
Mackenzie. It is seen only in the chronic cases with ansemia, and in my 
experience is not nearly so common proportionately as in pernicious amcinia. 

Leukcemic Retinitis.— In this affection the retinal veins are large and dis- 
t ended ; there is also a peculiar retinitis, as described by Liebreich. It is 
not very common. It existed in only 3 of 10 eases of which I have notes of 
examination of the retina. There are numerous hemorrhages and white or 
yellow areas, which mav be large and prominent. In one of my cases the 
retihnposTmorfem was dotted with many small, opaque, white spots, looking 
like little tumors, the larger of which had a diameter of nearly 2 mm In Case 
13 of my series the leukaemia was diagnosed from the condition of the eye- 
grounds alone, by Norris and De Schweinitz, at whose clinic the patient had 

applied on account of failing vision. 

Retinitis is also found Wasifflaally .in diabetes,! in purpura* m chronic 
lead poisoning, and sometimes its an idiopathic affection. 
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(b ) Functional Disturbance* of Vision.—(1) Toxic Amaurosis. —This*' 
occurs / in ujaemia and may follow convulsions or come on‘JqikBSIulently- 
The condition, as a rule, persists only for a day or two. This form of amau- 
rosis .occnra- in-poisoning- bjft lead, tyaLeohpl, and^hccasioasdly by quinine. It 
seems more probable that the poisons ««■+ nn centres imri ™ tWratina 
■. (3) Tobacco Amblyopia. —The loss of sight is usually gradual, equal in 

boihjeyea, and affects particularly the centre of the field of vision. The eye- 
grounds may be normal, but occasionally there is congestion of the disks. 
On testing the color fields a central scotoma for red. and green is found in all 
cases. Ultimately, if the use of tobacco is continued, organic'changes Tnay 
develop with atrophy of the disk. 

(3) Hysterical Amaurosis .—More frequently this is loss of acuteness of 
vision—amblyopia—but the loss of sight in ono or both eyes may apparently 
be complete. The condition will be mentioned subsequently under hysteria. 

(4) Night-blindness — nyctalopia —the condition in which objects are 
clearly seen during the day or by strong artificial light, but become invisible 
in the shade or in twilight, and hemeralopia, in which objeets can-nofcbe 
clearly seen "without distress in daylight or in a strong artificial light, but 
are readily seen in a deep shade or in twilight, are functional anomalies of 
vision which rarely come under the notice of the physician. It may occur 
in epidemic form. 

{b)Jtelinal hypercesthesia is sometimes seen in hysterical women, but is 
not found frequently in actual retinitis. I have seen it once, however, in 
albuminuric retinitis, and once, in a marked degree, in a patient with aortic 
insufficiency, in whose retime there were no signs other than the throbbing 
arteries. 

(2) Lesions of the Optic Nerve. 

(o) Optio Neuritis ( Papillitis; Choked Disk) .—In the first stage there is 
congestion of the disk and the edges are blurred and striated. In the second 
stage, the congestion is more marked; the swelli n g • i ncre ases, the striation 
also is more visible. The physiological cupping .disappears and hwmorrhagi's 
are not uncommon. The arteries present little change, the veins are dilated, 
and the disk may swell gre atly. In slight grades of inflammation the swelling 
gradually subsides and occasionally the nerve recovers completely. In in¬ 
stances in which the swelling and erudate are very great, the subsidence is 
slow, and when it finally disappears there is complete atrophy of the none. 
The retjpa n ot inf requently participates in the inflammation, which is then 
a n euro-retin itis. 

This condition is of the greatest importance in diagnosis. It may exist 
in its early stages without any disturbance of vision, and even with exten¬ 
sive papillitis the sight may for a time be good. 

Optic neuritis is seen occasionally 1 in-ansemia andx lead poisoning, more 
commonly i n«0$rig hfa disease as pieuro-retinitis. It occurs occasionally & 
a primary^ idiopathic affection. The frequent connection6with Jigtracran i#* 
disease, particularly .turner, makes its presence of great value to practition¬ 
ers. The nature of the growth is without influence. In over 90 per cent 
of such instances the papillitis is bilateral. It is also found^jafiaiflfi l ^*’ 

” either the tnbercnlong nr the simple form. In meningitis it is easy to see 
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how the inflammation may extend down. the nerve shoal h. In the case of 
tumor, however, it is probable that mechanical conditions, especially the 
venous stasis, are alone responsible for the (edematous swelling. It often sub¬ 
sides very rapidly after a palliative craniectomy has been performed. 

• (6) Optic Atrophy.—This may lie: (1) A primary affection. There is 
jan hereditary form, in which the disease has developed in all the males of a 
family shortly after puberty. A large nnmlier of the cases of prilnary atrophy* 
are associated witb^piaal dise ase, part iculnrlj^lqconiotnr ataxia. Other canses , 
which have been assigned for the primary atrophy are^ , old,^exual excesses, 
Ldfefeste 3 ’ the tpecific fevers, aleohol, an£ lead. 

(2) Secondary atrophy results from eerebrul diseases, pressure on the 
chiasma or on the nerves, or, most commonly of all, as a sequence of papillitis. 

The ophthalmoscopic appearances are different in the eases of primary 
and secondary atrophy. In_ the former, the disk has a gray tint, the edges 
are weU, defined, and the arteries look almost .norma!; whereas in the con¬ 
secutive atrophy the disk has a staring opaque-white aspect, with irregular 
outlines, and the arteries are very small. . 

The symptom of optic atrophy is loss of sight, proportionate to the dam¬ 
age in the nerve. The change is in three directions: “(]) Diminished acuity 
of.vision; (2) alteration in the field of vision; and (3) allured perception of 
color” (Gowers). The outlook in primary atrophy is had. 


(3) Affections of the Chiasma and Tract. 

At the chiasma the optic nerves undergo pari lal decussation. Kach optic 
tract, as it leaves the chiasma, contains nerve fibres whieli originate in* the 
retins of both eyes. Thus, of the fibres of the right tract, part have come 
through the chiasma without decussating from the temporal half of the right 
retina, the other and larger portion of the fibres of the tract have decussated 
in the chiasma, coming as they do from the left optic nerve and the nasal half 
of the retina on the left side. The fibres which cross are in the middle por¬ 
tion of the chiasma, while the direct fibres arc on each side, lbe following 
are the most important changes which ensue in lesions of the trajt and of the 
ehiasma: 

(а) Unilateral Affection of Tract.—If on-the right side, this produces 
loss-nLiunction-in the temporal half of the retina on the right side, and in 
die nasal half of the retina on the left side, so that there is only half vision, 
ind the patient is blind to objects on the left side. This is lermedlhomony- , 
turns .Jiemianopia or lateral hemianopia. The fibres passing to the right 
lalf of each retina being involved, the patient D blind to objects in the 
eft half of each visual field. The hemianopia may lie partial and only a 
'ortion of the half field may be lost, Tl.e unaffected visual fields may have 
he normal extent but in some instances there is considerable reduction. 

Sf Of one field and the right half of the other, or vtce versa, 
re blind, the condition is known as>iteranymoiis hemianopia. 

(б) Disease of the Chiasma.-(l) A lesion uwnlues, as a rule, chiefly 
ie wminni i—|j ™ jn which, the decussating fibres pass whi?h_supply_the 
me^nSlv^TthTrctinie. producing in consequencejk «ol visum 
i thevmterhalf of each field, or what is known as tSJWIfi£al-fe?pa»«P ,a - 

68 
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(?,) —Tf theJesinni&more extensive it mny involve not, only the central nor- 
'”tion,'but also the direct fibres -on. one side of the commis8ure.,in which case 
would beutai&L blindness ia -one eye and temporal, beffljgnopia in the 

'other. 

(3) Still more extensive disease is not infrequent from pressure of tumors 
in this region, the wholfijchiaama-ia. involved, and total blindness results. The 
different stages in the process may often be traced in a single case from tem¬ 
poral hemianopia, then complete blindness in one eye with temporal hemi- 
anopia in the other, and finally complete blindness. 

(4) A limited lesion of the outer part of the chiasma involves only the 
direct fibres passing to the temporal halves of the retinae and inducing blind¬ 
ness in the nasal field, or, as it is called, nasal - lieuriaaiopia. This, of course, is 
extremely rare. Double nasal hemianopia may occur as a manifestation of 
tabes and in tumors involving the outer fibres of each tract. 

(4) Affections of the Tract and Centres. 

The optic tract crosses the crus (cerebral peduncle) to the Joinder.part 
of tjie optic thalamus and divides into two portions, oneof which (the lateral 
I g 008 t <2 the pulvinar of the thalamus, thoiateraTgenieulate body, and 
to the anterior quadrigeminal body (superior colliculus). From these parts, 
in which the lateral root terminates, fibres pass into the posterior part of the 
internal capsule and enter the occipital lobe, forming the fibres of the optic 
radiation, which terminate in and about the ciineugy.it.ba region of the visual 
PSriSBtW -centre., .The fibresjaf .the medial division of the tract pass to the 
medial geniculate body an d to th e posterior quadrigeminal body. The medial 
root contains the fibres of the commisaurft inferior-of v. Gudden, which arc 
believed to have no connection with the retinae. It is still held by some physi¬ 
ologists that the cortical visual centre is not confined to the occipital lobe alone, 
but embraces the occipito-angular region. 

A lesion of the fibres of the optic path anywhere between the cortical cen¬ 
tre and the chiasma will produce hemianopia. The lesion may be situated: 
(a) In the optic tract itself, (b) In the region of the thalamus, lateral 
geniculate bony, and the corpora quadrigemina, into which the larger part of 
each tract enters, (fii A lesion of the fibres passing from the centres just 
mentioned to the occipital lobe. This may be either in the hinder part of the 
internal capsule or the white fibres of the optic radiation. (d) - Lesion of the 
emeus. Bilateral disease of the cuneus may result in total blindness, (e) 
There is clinical evidence to show that lesion of the angular gyrus may be 
associated with visual defect, not so often hemianopia as crossed amblyopia, 
dimness of vision in the opposite eye, and great contraction in the field of 
vision. Lesions in this region are associated with mind-blindness, a condition 
in which there is failure to recognize the nature of objects. 

. The effects of lesions in the optic nerve in different situations from thq reti¬ 
nal expansion to the brain cortex are as follows: (1) Of the optic nerve—total 
blindness of the corresponding eye; (2) of the optic chiasma, either temporal 
i hemianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is involved; (3) lesion of the optic tract 
'between the chiasma and the lateral geniculate body produces lateral 
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■Kt—Diagram of visual paths. (From Vialet, modified.) OP. N, Optio nerve. OP 0 
Optio chiasm. OP. T., Optio tract. OP. R., Optio radiations. EXT. GEN. External 
geniculate body. THO., Optio thalamus. C. QU., Corpora quadrigemina. C. C., Corpus 
oanosnm. V. 8., Visual speech oentre. A. S., Auditory speech centre. M. S.’, Motor 
*P«oh centre. A lesion at 1 causes blindness of that eye; at 8, bitemporal hemianopia; 
at 8, nasal hemianopia. Symmetrical lesions at 8 ami 8' would causo-bi-naaal hernia-’ 
f 0 ^' at 4. hemianopia of both eyes, with hemiaosgjs papillary inaction; at 5 or 6, 
hemianopia of both eyes, pnpillftry.xeto^popnal; at 7, amblyopia, especially of oppo- 
“te eye j at 8, on left side, word-blindness. 


^ Diagnosis of the Optio Nerve and Tract. —The student or practitioner must 
a clear idea of the physiology of the nerve-centres before he can appre- 
ihte the symptoms or undertake the diagnosis of lesions of the optic nerve. 
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Having determined the presence of hemianopia, the question arises as to the 
situation of the lesion, whether in the tract between the chiasma and the genic¬ 
ulate bodies or in the central portion of the fibres between these bodies and the 
visual centres. This can be determined in some cases by the test known aaJSfii- 
Bicke’a liemiopic pupillary inaction. The pupil reflex depends on the in¬ 
tegrity of the retina or receiving membrane, on the fibres of the optic nerve 
'and tract which transmit the impulse, and the nerve-centre at the termination 
of the optic tract which receives the impression and transmits it to the third 
nerve along which the motor impulses pass to the iris. If a bright light is 
thrown into the eye and the pupil reacts, the integrity of this reflex arc is 
demonstrated. (It is possible in cases of lateral hemianopia so_ to .. throw thr 
light in to the ev e that, it .falls upon the blind half of the retina. (If when th is 
is done the pupil contracts, the indication is that the reflex arc above referred 
to is perfect, by which we mean that the optic nerve fibres from the retina, 
expansion to the centre, the centre itself, and the third nerve are uninvolved. 
In such a case the conclusion would be justified that the cause of the hemi- 
a nopia was central; that is, situated beyond the geniculate body, either in the 
fibres of the optic radiation or in the visual cortical centres. If, on the other 
hand, when the light is carefully thrown on the hemiopic half of the retina, 
the pupil remains inactive, thetconclusion is justifiable that there is interrup¬ 
tion in the path between the retina and the nucleus of the third nerve, and that 
the hemianopia is not central, but dependent upon a lesion situated in the 
optic tract. This test of Wernicke’s is sometimes difficult to obtain.c^It is 
best performed as follows: “ The patient being in a dark or nearly dark room- 
with the lamp qr gas-light behind his head in the usual position, I bid him 
loot' over to the other side of the room, so as to exclude accommodative iris 
Movements (which are not necessarily associated with the reflex). Then I 
throw a faint light from a plane mirror or from a large concave mirror, held 
well out of focus, upon the eye and note the size of the pupil. With my other 
hand I now throw a beam of light, focussed from the lamp by an ophthalmo¬ 
scopic mirror, directly into the optical centre of the eye; then laterally in 
various positions, and also from above and below the equator of the eye, noting 
the reaction,at all angles of incidence of the ray of light” (Seguin). } 

The significance of hemianopia varies. There is a functional -Hemianopia 
associated with migraine and hysteria. In a considerable proportion of all 
cases there arc signs of organic brain-disease. In a certain number of in¬ 
stances of slight lesions of the occipital lobe hemichromatopsia has been 
observed. The homonymous halves of the retina as far as the fixation point 
are dulled, or blind for colors. Hemiplegia'is-common; in which event the 
loss of power and blindness are on the same,side. Thus, a lesion in the left 
hemisphere involving the motor tract produces right hemiplegia, and when 
the fibres of the optic radiation are involved in the internal capsule, there is 
also lateral hemianopia, so that objects in the field of vision to the right are 
not perceived. Hemianaesthesia is not unco mmo n in such etsee, owing jo the 
close association of the sensory and visual tracts at the posterior part of the 
•^Jnternal-oapsule. Certain forms of aphasia also occur in many of the cases, 
h* The opiic_aphqaia-o f gr ou n d may be mentioned here. The patient after 
an apoplectic attack, though able to recognize ordinary objects shown to him 
is unable to name them correctly. If he be permitted to touch the object he 
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may be able to name it quickly an.l correctly. Freund s optic aphasia differs 
from mmd-qjmdness, since in the latter affection the objects seen are’ not 
recognized. Optic aphasia, like word-blinduess, never occurs alone, but, is 
always associated with heinianopia, or mind-blindness, and often also with 
word-deafness. In the cases which hate thus far come to autopsy there has 
always been a lesion in the white matter of the occipital lobe on the left side. 


Motok Neuvks ok the Eyhiiai.i,. 

JMrd Nerve (Ncrvm ociilomolorius). —The nucleus of origin of this nerve 
is situated in the floor of the aqueduct of Sylvius; the none passes through 
the crus at the side of which it emerges Passing along the wall of the cav¬ 
ernous sinus, it enters the orbit through the sphenoidal fissure and supplies, 
by its superior branch, the levator palpcbne superions and the superior rectus, 
and by its inferior branch the internal and inferior reeti muscles and tho infe¬ 
rior oblique. Branches pass to the ciliary muscle and the constrictor of the 
iris. Lesions may affect the nucleus or the nerve in its course and cause either 
paralysis or spasm. 

Pa r a l ysis. —A nuclear lesion is usually associated with the disease of the 
centres for the other eye muscles, producing a condition of general ophthul 
rfloplogis More commonly flic nerve itself is involved in its course, either b; 
meningitis, gummata, or aneurism, or is attacked by a neuritis, us m diph¬ 
theria and locomotor ataxia. Complete paralysis of the third nerve is accom- 
l panied by the following symptoms: 

v Paralysis of all the muscles, except the superior oblique and external rec¬ 
tus, by which the eye can he moved outwmrd and a little downward and inward. 
There is divergent strabismus. There is ptosis or drooping of the upper eyfi- 
lid, owing to paralysis of the levator palpebrse. The pupil is usually dilated. 
It does not contract to light, and the power of accommodation is lost. The 
•most striking features of this paralysis arc the external strabismus, with 
diplopia or double vision, and the ptosis. In very many cases the affection 
of the third nerve is partial. Thus the levator pulpebrm and the superior 
rectus may be involved together, or the ciliary muscles and the iris may be 
affected and the external muscles may escape. 

There is a remarkable form of recurring oenlo-motor paralysis affecting 
chiefly women, and involving all the branches of the nerve. In some cases 
the attacks have come on at intervals of a month; in others a much longer 
period has elapsed. The attacks may persist throughout life. They are some¬ 
times associated with pain in the head and sometimes with migraine. Mary 
Sherwood has collected from the literature 23 cases. 

Ptosis is a common and important symptom in nervous affections. We 
may here briefly refer to the conditions under which it may occur: L0 A cmi- 
genital, incurable form, which is frequently seen; (b) the form associated 
Wtr^efimtelMion of the third nerve, either in its course or at its nucleus. 
This may come on with paralysis of the superior rectus alone or with paralysis 
of the internal and inferior recti as well, (c) There are instances of com¬ 
plete or partial ptosis associated with cerebral lesions without any other branch 
of 1116‘ third nerve being paralyzed. The exact position of the cortical centre 
°r centres ia as yet unknown, (d) Hysterical ptosis, which is double and 
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«curs with other hysterical symptoms, (e) Fseudo>ptaais, due to affection 
>f the sympathetic nerve, is associated with symptoms of vaso-lnotor palsy, 
inch °° Hevatiirm nt tMiptnr. on the affected side with oalafiss and 
edema of the skin.?. Contraction of the pupil exists on the same side and the 
>y eball appears rather to. have ahrunk.into.ihe orbit. ( f) Luidiopathic mus- 
mlar atrophy, when the face muscles are involved, there may be marked 
Dilateral ptosis. And, lastly, in weak, delicate women theie is often to be 
seen a transient ptosis, particularly in the morning. 

Among the most important of the symptoms of the third-nerve paralysis 
are those which relate to the ciliary muscle and iris. 

Cyclopuegxa, paralysis- of the ciliary-muscle, causes loss of the power of 
accommodation. Distant vision is clear, but near objects can not be prop¬ 
erly seen. In consequence the vision is indistinct, but can be restored by the 
use of convex glasses. This may occur in one or in both eyes; in the latter 
case it is usually associated with disease in the nuclei of the nerve. Cydo- 
plegia is an early and frequent symptom inTrliphtheritin paralysis and occurs 
alsogflJahea. 

Ihidoplegja, or paralysis of the iris, occurs in three forms (Gowers).. 

(а) Accommodation iridoplegia, in which the pupil does not diminish in 
size during the act of accommodation. To test for this the patient should 
look first at a distant and then at a near object in the same line of vision. 

(б) Reflex Iridoplegia. —The path for the iris reflex is along the optic 
nerve and tract to its termination, then to the nucleus of the third nerve, 
and along the trunk of this nerve to the ciliary ganglion, and so through 
the ciliary nerves to the eyes. Each eye should be tested separately, the other 
one'being covered. The patient should look at a distant object in a dark part 
o l the room; then a light is brought suddenly in front of the eye at a dis¬ 
tance of three or four feet, so as to avoid the effect of accommodation. T-naa 
of thin iiria..TAflpT with- re te nti on of the accommodation contraction is known 
as the Argyll Robertson pupil. 

(c) Loss of the Skin Reflex. —If the skin of the neck is pinched or pricked 
the pupil dilates reflexly, the afferent impulses being conveyed along the cer¬ 
vical sympathetic. Erb pointed out that this skin reflex is lost usually in 
association with the reflex contraction, but the two are not necessarily con¬ 
joined. In -iridoplegia the pupils are often small, particularly in spinal dis¬ 
ease, as in the characteristic small pupils of tabes—spinal myosis. Irido¬ 
plegia may coexist with a pupil of medium size. 

Inequality of the pupils—anisocoria—is not infrequent in progressive pare¬ 
sis and in tabes. It may also occur in perfectly healthy individuals. 

Spasm.—O ccasionally in, meningitis and in hysteria there is spasm of the 
muscles supplied by the third nerve, particularly the internal rectus and the 
levator palpebrae. The clonic rhythmical spasm of the eye muscles is known 
as nystagmus, in which there is usually a bilateral, rhythmical, involuntary 
movement of the eyeballs. The condition is "if»* many JbqggosiUl 

andegcquired brain lesionyyn albinism, and sometimes ii$ coal-miners. 

Fourth Nerve ( Nervus trochlearis). —This supplies the s uperior. ob lique 
muscle. In its course around the outer surface of the crus and in its pas¬ 
sage into the orbit it is liable to be compressed by tumors, by aneurism, or in 
the exudation of basilar meningitis. Its nucleus in the upper part of the 
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fourth ventricle may be involved by tumors or undergo degeneration with the 
other oculai*puclei. The superior oblique muscle acts in such a way as to direct 
the eyeball downward and rotate it slightly. The paralysis causes defective 
downward and inward movement, often too slight, to be noticed. The head ia 
inclined somewhat forward and toward the sound side, and there is double 
vision when the patient looks down. 

Sixth Serve* (Ncrvus abducens ).—This nerve emerges at the junction of 
the pons and medulla, then, passing forward, it enters the orbit and supplies, 
the external rectus muscle. Owing to its long course and exposed position it 
is, more commonly injured than any other cranial nerve. It is affected by 
meningitis at the base, by gummnta or other tumors, and sometimes by cold. 
There is internal strabismus, and the eve can not be turned outward. Diplopia 
iccurs on looking toward the paralyzed side. 

“ W fy » p the, nucle us is affected there is, in addition to paralysis of the 
sternal rectus, inability of the internal rectus af the opposite eye to turn that 
ye inward. As a consequence of this the axes of the eyes are kept parallel, 
nd both are conjugated deviated to the opposite side, away from the side 
,f lesion. The reason of this is that the nucleus of the sixth nerve sends 
ibres up in the pons to that part of the nucleus of the opposite third nerve 
rhich supplies the internal rectus. We thus have paralysis oj the internal 
ectus without the nucleus of the third nerve being involved, owing to its 
eceiving its nervous impulses for parallel movement from the sixth nucleus 
f the opposite side. Asjhe sixt h nucleus is in such proximity to the faeial • 
orve in the substance of the pons, it is frequently found that the whole of 
he face on. the same side is paralyzed, and gives the electrical Yoaction of 
egeneration, so that with a lesion of the left sixth nucleus there is conjugate 
eviation of both eyes to the right —i. e., paralysis of the left external and the 
ight internal rectus, and sometimes complete paralysis of the left side of the 

1C0 M ( Bg6vot ) . 

General Features of Paralysis of the Motor Nerves of the Eye.— Gowers 


ivides them into five groups: 

(a) Limitation of Movement.— Thus, in paralysis of the external rectus, 
le eyeball' can not be moved outward. When the paralysis js incomplete 
le movement is deficient in proportion to the degree of the palsy. 

(b) Strabismus .—The axes of the eyes do not correspond. Thus, paral- 
lis of the mtornul rfic tua causes a. divergent squint; of the extermd rectus, 
enngprfrpnf q^ nint At first this is evident only when the eyes are moved 
i the direction of' the action of the weak muscle, but may become con- 
ant by the contraction of the opposing muscle. The deviation of the axis 
1 the affected eye from parallelism with the other is called the primary 

"trSecondary Deviation- If, while the patient is looking at an object, 
e soundeye is covered, so that he fixes the object looked at with the affected 
e only t It sound eye is moved still further in the same direction-e. g., 

i.W». ol the ophite if 

secondary deviation. I Spends, upon, the fact that d jje 
SSS^^n-Tcts powerfully upon the other muscle, causing 
i-iacmased .contraction. 
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(d) Erroneous Prqjection ._—“ We judge of the relation of external ob¬ 
jects'to each other by the relation of their images on the retina; ,but we judg e 

E f their relation to ou r own body^ by the jrosition of the eyeball as indicated 
o us by the.ionemtion we give to the ocular muscles” (Gowers). With 
he eyes at rest in the mid-position, an object .at which we are "looking is 
directly opposite our face. Turning the eyes to one side, we recognize that 
Object in the middle of the field or to the side of this former position. We 
estimate the degree by the amount of movement of the eyes, and when the 
object moves and we follow it we judge of its position by the amount of move¬ 
ment of the eyeballs. When one ocular muscle is weak, the increased inner¬ 
vation gives the impression of a greater movement of the eye than has really 
taken-place. The mind, at the same time, receives the idea that the object is 
further on one side than it really is, and in an attempt to touch it the finger 
may go beyond it. As the equilibrium of the body is in a large part main¬ 
tained by a knowledge of the relation of external objects to it obtained by the 
action of the eye muscles, this erroneous projection resulting from paralysis 
disturbs the harmony of these visual impressions and may lead to giddiness— 
ocular vertigo. 

(e) DmUmVmon .—This is one of the most disturbing features of paral¬ 
ysis of the eye muscles. The visual axes do not correspond, so that there is 
a double image—diplopia. That seen by the sound eye is termed the true 
image; that by the paralyzed eye, the false. In simple or homonymous 
diplopia the false image is “ on the same side of the other as the eye by which 
it is seen.” In crossed diplopia it is on the other side. In convergent squint 
the diplopia is simple; in divergent it is crossed. 

Ophthalmoplegia.—Under. ihia_terin.k described a chronic progressive 
pffrftV’" nf the vyrdfir iw" 11 ” Two forms are recognized—ophthalmoplegia 
extjsma and ophthalmoplegia interna. The conditions may occur separately 
or together and are described by Gowers under nuclear ocular palsy. 

Or utiiaLMO ijLEGiA _e^tjspn a. —The condition is one of more or less com¬ 
plete palay-ol-the-external muscles of the eyeball, due usually to a slow degen¬ 
eration in the nuclei of the nerves, but sometimes to pressure of tumors or to 
basjjar -meningitis. It is often, but not necessarily, associated with ophthal¬ 
moplegia interna. Siemerling, in a monograph on the subject, states that 62 
cases are on record. In only 11 of these could syphilis, be positively deter¬ 
mined. The levator muscles of the eyelids and the superior.j:§g(i are first 
invp| vpfl and gradually the other muscles, so that the eyeballs are fixed and 
the eyelids droop. There is sometimes slight protrusion of the eyeballs. The 
disease is essentially chronic and may last for many years. It is found par¬ 
ticularly in association with/ gen£iaL-paralysis,^locomotog^taxia, ampin pro- 
gressiye muscular atrophy. Mental disorders were present in 11 of the 62 
cases. With it may be associated atrophy of the optic nerve and affections of 
other cerebral nerves. Occasionally, as noted by Bristowe, it may be func¬ 
tional. . 

OPHTHAUitopiBoiA-iivTBRNA.—Jonathan Hutchinson applied this term to 
a progressive paralysis of the internal ocular muscles, causing loss of pupil¬ 
la ry ac tion and the power, of accommodation. When the internal and ev 
teraal muscles are involved the affection is known as to tal np l ^.halwimd<>g ia. 
and in a majority of the cases the two conditions are associated. In some 
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instances the internal form may depend upon disease of the ciliary gan¬ 
glion. • 

"While, as a rule, opthalmoplegia is a chronic process, there is an acute 
form associated with hamiorrhagie softening of the nuclei of the ocular mus¬ 
cles. There is usually marked cerebral disturbance. It was to this form that 
Wernicke gave the name poheucephnlitis superior. 

Treatment oi Ocular Palsies.—Tt is important to ascertain, if pocsibW, 
the cause. The forms associated with locomotor ataxia are obstinate, and. 
resist treatment. Occasionally, however, a palsy, complete or partial, may 
pass away spontaneously. The group of cases associated with chronic degen¬ 
erative changes, as in progressive paresis and bulbar paralysis, is little affected 
by treatment. On the other hand, in syphilitic cases, merourv and iodide of 
potassium are indicated and arc often beneficial. Arsenic and strychnin, the 
latter hypodermically, may he employed. In any ease in which the onset is 
acute, with pain, hot fomentations and ommUr-irrilatioii or leeches applied 
to -the-temple give relief. The direct treatment by electricity has been exten¬ 
sively employed, but probably without anv special effect. 'IHjc diplopia may 
be relieved by the use of prisms, or it may be necessary to cover the affected eye 
with an opaque glass. 

Fifth Nerve (Nervus trigeminus). 

Paralysis may result from: (a) Disease of the pons, particularly hamior- 
rhage or patches of sclerosis, (b) Injury or disease a’t the base of I In* brain. 
Fracture rarely involves the nerve; on the other band, mejiuigitfs, acute or 
chronic, and caries of the bone arc not uncommon muses, (r) The branches 
nay be affected as they pass out—the first division by tumors pressing oil the 
cavernous sinus or by aueurism; the second and third divisions by growths 
which invade the sphcno-maxillary fossa. (d) Primary neurit i-. which 
is rare. 

Symptom*.— (a) Sjsnsoby Pobtiok.—D isease of the fifth nerve may cause 
loss of sensation in the parts supplied, including the half of the face, the cor¬ 
responding side of the head, the conjunctiva, the mucosa of the lips, tongue, 
hard and -soft pa late, and of the nose of the same side. The nmrstliesia may 
lie preceded by tingling or pain. The muscles of the face are also insensible 
and the movements may be slower. The sense of smell is interfered with, 
owing to dryness of the mucous membrane. I here may Ixr disturbance of 
the sense--of iaste. The salivary, lachrymal, and buccal secretions may lie 
lessened, and the teeth may become loose. Unless properly guarded from 
injury an ulcerative inflammation of the eye may follow. I his was formerly 
supposed to be due to nutritional changes from paralysis of so-called trophic 
nerve fibres. This idea has of late years been overthrown by the large number 
of cases in which the Gasserian ganglion has been removed for obstinate 
neurfdbia without consequent inflammation of the eye. Herpes may develop 
in the region supplied by the nerve, usually the upper branch, and is asso¬ 
ciated with much pain, which may be peculiarly enduring, lasting for 
months or years (Gpwers). In herpes zoster with the neuritis there may be 
slight enlargement of the cervical glands. (See under Neuralgia for Tic 
D oulour eux.)' 
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(b) PnBTTnw —Ttia inability to urejhg.flyiscles.pf masticatjoo on \ 

the affected side is the distinguisTSng feature of paralysis of thi^ portion of 1 
the nerve. It is recognized by p laning thn fing e r on t h e mmwir n r -fmfl. tem,- 
nor al muscles, and..w hen the' patient closes the jaw, the feebleness of the ir 
mntrnntinn is noted. If paralyzed, tlm external pterygoid can not.move the 
jaw toward the unaffected side; and when depressed, the jaw deviates to the 
paralyzed side! The PP T ' n1 il ,gia nf fifth narvn ifl almnat inva-rinhly a 

.i nsult of involvement of the nerve after it ha§ left th.e nucleus. Cases, however, 
have been associated with cortical lesions. The cortical motor centre JEotlfee 
trigeminus, or for movements effecting closure of the jaw, lies below that for 
movements of the face at the lower part of the anterior central convolution. 

Spasm of the Muscles of Mastication .— Trigmna the masticatory spasm 
of_£am£erg,' may be tonic or clonic, and is either an associated phenomenon 
in general convulsions or, more rarely, an independent affection. In the tonic 
form the jaws are kept close together—lock-jaw—ft* can be separated only for 
a short space. The muscles of mastication can be seen in contraction and 
felt to be hard;»the spasm is often painful. Thte tonic contraction is an 
early symptom) in tetanus, andjs sometimes seen in tetany. A form of this 
^ tonic spasm occurs in hysteria. OccasionallyStrismus follows exposure to cold, 
and is“Wd to. be due to reflex inritation from the teeth, the mouth, or caries 
of the jaw. It may also be a symptom of organic disease due to irritation 
near thd motor nucleus of the fifth nerve. 

ClctttKLBpasm of the muscles supplied by the fifth occurs in the form of 
rapidly repeated contractions, as in “ chattering -teeth.” This is rare apart 
, from general conditions, though cases are on record, Usually-in- womea-laie 
*« imlifis^in whom this isolated clonic spasm of the muscles of the jaw has been 
- ‘{' found. In another form of clonic spasm sometimesjgeen-»-«hoiea, there are 
forcible single contractions. Gowers mentions an instance of its occurrence as 
an isolated affection. 

.(c) GgfiTinnHwr —Complete or partial loss of the sense of taste over the 
anterior two-thirds of the tongue has been supposed by some to follow paralysis 
of the fifth nerve, j There are two views concerning the course of the fibres that 
carry gustatory impulse from this part of the tongue, f According to some 
they take a devious path, passing with the chorda tympani to the geniculate 
ganglion, thence by the great superficial petrosal nerve to Meckel’s ganglion, 
and this they leave to reach the maxillary nerve, which they follow through the 
trigeminal nerve to the brain. A study of clinical cases of disease of the fifth 
nerve has led to this view^It seems-more probable, however, from the fact 
that a large number of the trigeminal neurectomies are not followed by loss of 
taste, that the fibres pass to the brain directly from the geniculate ganglion 
- rhjEHie nervus intermedius of Wrisberg. Possibly there may he more than one 
oourse for these fibres. 

T ho d i agn o iirvi diseas e-of the trifeekl nerve is rarely difficult. It must 
ty remembered that the preliminarvigain and hypgrgstbesia are sometimes 
mistaken for ordinary neuralgia. Th o iwy} of sensa tion and the palsy of the 
muscles of mastication are readily determined. 

Treatment.—When the pain is severe morphia may be required and local 
appUegtions are useful. If there is a suspicion of syphilis, appropriate treat 
ment should be given. Faradization is sometimes beneficial. 
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• Facial Nerve. * 

leri^^ e ( ^5^^®/ ac a i ] a g 1 v or *™ t] ) ®»J * paralyzed b y> (l) 
or (3) utf olvement les ‘°Mof the nucleus if^if ; 

and throws wTlf^thTlS tortnouTcouwe within tliepons 

« L Ssstes? ir,;': hc »r -«? «» 4to . 

flegia. It may be caused bv.Himnr ^ 1 * ’ a ™ ?' a8SOClrt ^ with liemi- 
"THMfrffl rnrtrv or in the vcimm cb f < ini( ; ‘ 'i ;i flMW Jiation. otyioQgj)- 

mttJJLm muJes ^^LTThSi InnVZ ** *“* ' 

^Sais’mrtT'a r D; I 1 '" 1he # e 1 maJorit y of ««» supranuclear facial 
paralysis is.part of a hemiplegia.' Paralysis is on the same side ns that of the 

®™ p aDd !® g becau f G the faeial muscles hear precisely the same gelation to the 

* Sp , 1D n mUSC M ' The nuclei of origin 0,1 oilhor side n{ the middle 
me in the medulla, are united by decussating fibres with the cortical centre! 

on the opposite side (see h,g. 9). A few fibres reach the nucleus from the 
cerebral cortex of the same side (Melius. Hoche), and this uncrossed path 

may innervate the upper facial muscles (Bruce). 

3. T he nuclear paralysis caused by lesions of the nerve-centres in the 
medulla is not common alone; but is seen occasionally in/tumors,-chronic snft- 
e .^ ^^'.h aemorrhage. We have had one instance of its involvement in 
interior pohmmyelitis. In diphtheria this centre may also be involved. The 
symptoms are practically similar to those of an affection of the nerve fibre 
itself—infianuelear paralysis. 

3. Involvement of the Nerve Trvnk. —Paralysis may result from: 

(а) Involyement of the nerve as it passes through the pons—that is, be¬ 
tween its nucleus in the floor of the fourth ventricle and the point of emer¬ 
gence in the postoro-lateral aspect of the pons. The specially interesting 
feature in connection with involvement of this part is the production of what 
is called alternating or crossed paralysis, the face being involved on the same 
side as the lesion, and the arm and leg on the opposite side, since the motor 
path is involved above the point of decussation in the medulla (Fig. 9). This 
occurs only when the lesion is in the lower section of the pons. A lesion in 
the upper half of the pons involves the fibres not of the outgoing nerve on the 
same side, but of the fibres from the hemispheres before they have crossed to 
the nucleus of the opposite side. In this case there would of course be, as 
m hemiplegia, paralysis of the face and limbs on the side opposite to tjie 
lesion. The palsy, too, would resemble the cerebral form, involving only the 
lower fibres of the facial nerve. 

(б) The nerve jnay be involved at its point of emergence by tumors, par¬ 
ticularly by the cerebello-pontine growths, by gummata, meningitis, or occa¬ 
sionally it may be injured in fracture of the base. 



1020 


DISEASES OF THE NERVOUS SYSTEM. 


(c) In passing through the Fallopian canal the nerve may be involved 
in disease of the ear, particularly by caries of the bone in otitis gfedia. This 

is a common cause in children. I have seen two instances follow otitis in 

• * 

puerperal fever. . * 

(d) As the nerve emerges from the styloid foramen it is exposed to in¬ 
juries and blows which not infrequently cause paralysis. The fibres may be 
out in the removal of tumors in this region, or the paralysis may be caused by 
^pressure of the forceps in an instrumental delivery. 

(e) Exposure to cold is the most common cause of facial paralysis (Bell'- 
palsy ), inducing a neuritis of the nerve within the Fallopian canal. 

(f) Syphilis is not an infrequent cause, and the paralysis may appear 
early with the secondary symptoms. 

(g) It may occur in association with herpes. 

Facial diplegia is a rare condition! occasionally found in affections at the 
base of the brain,vlcsions in thp pons, simultaneous involvement of the nerves 
2,in ear-disease, andtjn diphtheritic paralysis. ‘.Disease of the nuclei er sym¬ 
metrical involvement of the cortex might also produce it.j&Jt may occu r as 
a congenital affection. II. M. Thomas has described two cases in one family. 

Symptoms.— In the peripheral facial paralysis all the branches of the 
nerve are invqjved. The face on.the affected side is immobile and can neither 
be moved at will nor participate in any emotional movements. • .The skin is 
smooth and the wrinkles are effaced, a point particularly noticeable on the 
forehead of elderly persons. The eye can not be closed, the lower lid droops, 
and the eye waters. On the affected side the angle of the mouth is lowered, 
and in drinking the lips are not kept in close apposition to the glass, so that 
the liquid is apt to run out.. In smiling or laughing the contrast is most 
sticking, as the affected side does not move, which gives a curious unequal 
appearance to the two sides of the face. The eye can not be closed nor can 
the forehead be wrinkled. In long-standing cases, when the reaction of 
degeneration is present, if the patient tries to close the eyes while looking 
fixedly at an object the lids on the sound side close firmly, but on the paralyzed 
side there is only a slight inhibitory droop of the upper lid, and the eye is 
turned upward and outward by the inferior oblique. On asking the patient 
to show his upper teeth, the angle of the mouth is not raised. In all these 
movements the face is drawn to the sound side by the action of the muscles. 
Speaking may be slightly interfered with, owing to the imperfection in the 
formation of the labial sounds. Whistling can not be performed. In chew¬ 
ing the food, owing’to the paralysis of the buccinator, particles collect on the 
affected side. The paralysis of the nasal muscles is seen on asking the patient 
to sniff. Owing to the fact that the lips are drawn to the sound side, the 
tongue, when protruded, looks as if it were pushed to the paralyzed side; but 
on taking its position from the incisor teeth, it will be found to be in the mid¬ 
dle line, i The reflex movements are lost in this peripheral form. It is usually 
stated that the palate is partially paralyzed on the same side and that, the 
uvula deviates. Both Gowers and Hughlings Jackson deny the existence of 
this involvement in the great majority Of cases, and Horsley and Beevor have 
shown that these parts are innervated by the accessory nerve to the vagus. 

When the nerve is involved within the canal between -the genu and the 
origin of the chorda tympani, the sense of taste is lost in the anterior part of 
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.UK wiigue on the affected side. When the nerve is damaged outside the sknll 
the sense ofijaste is unaffected. Hearing is often impaired in facial paralysis, 
most .commonly by preceding ear-disease. The paralysis of the stapedius 
muscle may lead to increased sensitiveness to musical notes. Herpes is some¬ 
times associated with facial paralysis. Pain is not common, but there may 
be neuralgia about the ear. The face on the affected side may be swollen. 

The electrical reactions, which are those of a peripheral palsy, have con* 
siderable importance from a prognostic standpoint. Erb's rules are as fol¬ 
lows :AU there is no change, either faradie or galvanic, the prognosis is good' 
and recovery takes place in from fourteen to twenty days. If (lie faradie 
and galvanic excitability of the nerve is only lessened and that of (lie muscle 
increased to the galvanic current and the contraction formula altered (the 
contraction sluggish AC>KC), the outlook is relutiu'lv good and recovery 
will probably take place in from four to six weeks; occasionally in from eight 
to ten. When the reaction of degeneration is present—that is, if the faradie 
and galvanic excitability of the nerves and the faradie excitability of the mus¬ 
cles, are lost and the galvanic excitability of the muscle is quantitatively in¬ 
creased and qualitatively changed, and if the mechanical excitability is altered 
—t he prog nosis is relatively unfavorable and the recovery may not occur for 
two, six, eight, or even fifteen months. 

Cqubsk. —The course of facial paralysis j^rfHHSIIy favorable. The onset 
in the iorm following cold is very ragijj^devolopmg perhaps within twenty 
four Jiours, but rarely is the paralysis .permanent. Iteeiirriiig attacks have 
been described; Sinkler mentions five. On the-othef hand, in the paralysis 
from injury, as hv a blow on the mastoid process, the condition may remain. 
When permanent, the muscles are entirely toneless. In some iiistiuieeif con¬ 
tracture develops ns the voluntary power returns, and the natural folds and the 
wrinkles on the affected side may be deepened, so that on looking at the face 
one at first may have the impression that the affected side is the sound one. 

’ This is corrected at once on asking the patient to smile, when it is seen which 
side of the face lias the most active movement. A returns noted the difficulty 
sometimes experienced in determining which side was affected until the patient 
spoke or laughed. 

The dia gn osis of facial paralysis is usually easy. The distinction between 
the peripheral and central form is based on farts already mentioned. 

Treatment. —In the cases which result from cold and arc probably due 
to neuritis within the bony canal, hot applications first should be made; sub¬ 
sequently the thermo-cautery may ho used lightly at intervals of a day or two 
over the mastoid process, or small blisters applied. If the car is diseased, 
free discharge for the secretion should be obtained, lhc galvanic current may 
be employed to keep up the nutrition of the muscles. The positive pole should 
lie placed - behind the ear, the negative one along the zygomatic and other mus¬ 
cles. The application can he made daily for a quarter of an hour and the 
patient c<m readily be taught to make it himself before the looking-glass. 
M assage of t he muscles of the face is also useful. A course of iodide of potas¬ 
sium may be given even when there is no indication of syphilis. 

Itrtlrose cases ip which the nerve has been destroyed by an injury, during 
an operation or from disease, and when there has been no evidence of return¬ 
ing function after keeping up the electric treatment for a few months, a nerve 
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anastomosis should be performed. For this purpose either the spinal,nooes-f 
sory or the hypoglossal, nerve may be used. Though the normal conditions 
may never be completely regained after such an operation, the motor power 
will be largely restored to the paralyzed muscles and the obtrusive deformity 
greatly lessened. This procedure, based on the results of physiologies! experi¬ 
mentation, makes one of the most striking of modem operations. 

*■ Spasm. —The spasm may be limited to a few or involve oall the muscles 
innervated by the facial nerve, and may be unilateral or bilateral. 

It is known also by the name of mimic spasm or of convulsive tic. Sev¬ 
eral different affections are usually considered under the name of facial or 
mimic spasm, but we shall here speak only of the simple spasm of the facial 
muscles, either primary or following paralysis, and shall not include the cates 
• of habit spasm in children, or the tic ~oonwitef ~*>Hh» French. 

Go wers recognizes two classes—one in which there is’an organic- lesion, 
and an idiopathic form. It ig thought to. be due.also to reflex causes, such 
as the;imtation from carious teeth or the presence of intestinal worms. The 
disease usually occurs in adults, whereas the habit spasm and the tic convuhif 
of the French, often confounded with it, are most common in children. True 
mimic spasm occasionally comes on in childhood and persists. In the case of 
a school-mate, the affection was marked as early as the eleventh or twelfth year 
and still continues. When the result of organic disease, there has usually been 
la lesion of the centre in the cortex, as in the ease reported by Berkley, or 
pressure on the nervejwtthe base of the brain by aneurism or tumor. 

Symptoms.— The spasm may involve only the muscles around the eye— 
/blepharospasm—in which case there is constant, rapid, quick action of the 
orbicularis palpebrarum, which, in association withvphotophobia, may be tonic 
in character. More commonly the spasm affects the lateral facial muscles with 
those of the eye, and there'is. coast ant twitching of the side of the face with 
partial closure of the eye. ^JThe frontalis is rarely involved. In aggravated 
cases the depressors of the angle of the mouth, the levator menti, and the 
platysma myoides are affected. This spasm is confined to one side of the face 
in a majority of cases, though it may extend and become bilateral. It is 
increased by .emotional causes and by voluntary movements of the face. As 
a rule, it is painless, but there may be tender points over the course of the fifth 
nerve, particularly the supraorbital branch. Tonic spasm of the facial mus¬ 
cle may follow paralysis, and is said to result occasionally from cold. 

The outlook in facial spasm is always dubious. A majority of the ca^es 
persist for years and are incurable. 

Thkatment. —Sources of irritation should be looked for and removed. 
When a'painful spot is present over the fifth nerve, blistering or the appli¬ 
cation of ihe thermo-cautery may relieve it. - Hyp od ermiq -injeetiona of strych¬ 
nia, may be tried, but are of doubtful benefit. Weir Mitchell recommends the 
trfreesdng of the cheek for a few minutes daily or every second day with the 
spray, and this, in some instances, is beneficial. Often the relief is transient 
tie cases return, and at every clinic may be seen half a dozen or more of sue! 
patients who have run the gamut of all measures without material improve 
ment. Severe cases may require surgical interference. The nerve may b« 
divided near the stylomastoid foramen and an nnagtAmAaia i 

nn fl the gpmftt-n -'tfTrriry 
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Auditory Nerve. 

The eighth, known also aa portio mollis of the seventh pair, passes from 
the ear through the internal auditory nioatu#, and in reality consists of two 
separate nerves—the coeldear and vestibular roots. These two roots have en¬ 
tirely different functions, and may therefore he best considered separately. 
The cochlear nerve is the one connected with the organ of I'orti, and is con¬ 
cerned in hearing. The vestibular nerve is connected with (lie vestibule and* 
semicircular canals, and lias to do with tin 1 maintenance of equilibrium. 

The. Cochlear Nerve. 

The cortical centre for liparing is in the temporo-sphenoidnl lobe. Primary 
disease of the auditory nerVe in its centre or intracranial course is uncommon. 
More frequently the terminal branches are affected within the labyrinth. 

(a) Affeclion of ike Cortical Centre. —In the monkey, experiments indi¬ 
cate that the superior temporal gyrus represents the centre Jor hearing. In 
man the cases of disease indicate that it. has the same situation, as destruction 
of this gyrus on the left side results in word-deafness, which limy be defined 
as an inability to understand the meaning uf words, though Ijicy may still 
be heard as sounds. The central auditory path extending to the cortical centre 
from the terminal nuclei of the cochlear nerve may be involved and produce 
deafness. This may result from involvement of the lateral lemniscus, from 
the presence of a tumor in (lie corpora quiulrigcmina; especially if it involve 
the posterior quadrigeminal lmdies, from a lesion of the internal* geniculate 
body, or it may be associated with a lesion of the internal capsule. • 

( b ) Lesions of the nerie. at Ike hase of the bruin may result from the 
! pressure of tumors, meningitis (particularly the cerebro-spmal form). Iiieni- 
■ t orrhage, or traumatism. A primary degeneration of the nerve may occur in 
i.liyc nmntor ataxia. Primary disease of the terminal nuclei of (be cochlear nerve 

(nucleus nervi coelileans dorsalis and nucleus iktvi eoelileuris vcntralis) is 
rare. By far the most interesting form results from epidemic-ccfebro-spiiml 
meningitis, in which the nerve is frequently involved, causing permanent 
dealness. In young children the condition results in dcaf-mutisin. 

(<:) In a majority of the cases associated with auditory-nerve symptoms 
the lesion is in the internal ear, either primary or the result of extension of 
disease of the middle ear. Two groups_of symptoms may be produced hyper- 
teslhesia and irritation, and diminished function or nervous deafness. 

(1) Uypercesthesia and Irritation. —This may he due to altered function 
of the centre as well as of the nerve ending. True hypenesthesia—hypcracusis 
—is a condition in which sounds, sometimes even those inaudible to other 
persons are heard with great intensity.. It occurs in hysteria and occasionally ( - 
in-cerebxal disease. As already mentioned,* in paralysis of the stapedius low 
notes may be heard with intensity. In dystesthesia, or dysacusis, ordinary 
sounds cause an unpleasant sensation, as commonly happens in connection 
with headache, when ordinary noises are badly borne. v 

Tinnitus aurium. is a term employed to designate certain subjective sensa- 
tions of ringing, roaring, tickling, and whirring noises m the ear It is a 
very mirmam and often a distressing symptom. It is associated with many 
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forms of ear-disease and-may result from pressure of wax on the drum. It isj 
rare in organic disease of the central connections of the nerve. »Sudden in¬ 
tense stimulation of the nerve may cause it A form not uncommonly met 
with in medical practice is that hi which the patient hears a continual bruit 
in the ear. and the noise has .a systolic intensification, usually on one side. T 
have twice been consulted by physicians for this condition under the belief 
that they had' ap intqnp ^ ^ pppyism. Ajiystolia-miirmur may be heard occa- 
, sionally..oa auscultation. It occurs in condition^ of anemia ancRneurasthenia. 
Subjective noises in the ear may precede ait epileptic seizure and are sometimes 
present in migraine. In whatever form tinnitus exists, though slight and 
offen regarded as trivial, it occasions great annoyance and often mental dis¬ 
tress, and has even driven patients' to suicide. 

Tha-dia§neeis is readily made; but it is often extremely difficult to deter¬ 
mine upon what condition the tinnitus depends. ’The relief- ef constitutional 
states,,such as anaemia, neurasthenia, or gout, may result in cure. A careful 
local examination of the ear should always be made. One of the most worry¬ 
ing forms is tha constant clicking, sometimes audible many feet away from 
the patient, and due probably to clonic spasm of the muscles connected with 
the Eustachian tube or of the levator palati. The condition may persist for 
years unchanged, and then disappear suddenly. The pulsating forms of tinni¬ 
tus, in which the sound is like that of a systolic bruit, are almost invariably 
subjective, and it is very rare to hear anything with the stethoscope. It is 
to be remembered that in children there is a systolic brain murmur, best 
heard over the ear, and in some instances appreciable in the adult. 

(2) HjSuinuhfd Function or Nervous Deafness. —In testing for nervous 
deafhess, if the tuning-fork can not be heard when placed near the meatus, 
but the vibrations are audible by placing the foot of the tuning-fork against 
the temporal bone, the conclusion may be drawn that the deafness is not due 
to involvement of the nerva The vibrations are conveyed through the tem¬ 
poral bone to the cochlea and vestibule. .The watch may be used for the same 
purpose, and if the meatus is closed and the watch is heard better in contact 
with the mastoid process than when opposite the open meatus, the deafness 
is probably not nervous. Disturbance of the function of the auditory nerve 
is not a very frequent symptom in brain-disease, but in all cases the function 
of the nerve should be carefully tested. 

The Vestibular Nerve. 

The most frequent symptoms met with in association with disease of the 
vestibular nerve and its central connections are verti go, nystagm us, and loss 
of coordination of the muscles of the head, neck, and eyes. 

;,l> Auditory Vertigo—MMere’j. Jtiiease.— In 1861 Jttnitoe, a French phy¬ 
sician, described an affection characterized bylnoises in the ear.^vertigo (which 
might be associated with loss of consciousness) ^omiting, and, in many cases, 
progressive t^oss of hearing. The following grouping of the cases has been 
made by Parkes Weber: Q.) The apoplectic form, due in hmranirheg p into the 
labyrinth, a s in leukemia. followed, as a rule, by complete deafness in one 
or both ears. (gX The cases associated with progressive inflamma tory disease 
of the labyrinth. (&). Associated with organic changes in the auditory nerves, 
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is in ti l m a y , sometimes iiutuiws, and in fax's of aural vortijjo associated with 
fac i al p & ra lfeison one tiidc*. (-1) t'ascs in which a rf vpilupsy ir 

p rSCCj i Sd a n aud i to ry aura. (It) The moderate attacks which are associated 
with the various middle-ear uiroctlons, with wa\ in the meatus, with violent 
syringing *of the ears, etc., nil of which are juphahly due to increase in the 
intra-labyrintliiiie pressure.^^inicre’s symptoms may occasionally be due to 
temporary, excessive increase-in the perilymph, possibly of angioncurotid 
character. ‘ -- , 

Pyvvtoh'J —/The attack usually sets in suddenly with a buzzing noise in 
the ears and the patient feels as if he was reeling or staggering. He may fool 
himself to be reeling, or the objects about him may seem to lie turning, or the 
•phenomena may be combined. The attack is often so abrupt that the patient 
falls, though, as a rule, ho lyis time to steady himself by grasping some neigh¬ 
boring object. ^There may be slight but transient loss of consciousness. In a 
few minutes, or even less, the vertigo passes ofl* and the patient becomes pale 
and nauseated, a clammy sweat breaks out on the face, and vomiting may 
follow. •. 

" The. tinnitus is described as either a roaring or a throbbing {annul. Ocular 
symptoms mny be present ; thus, jerking of the eyeballs or nystagmus may 
develop during the attack, or diplopia. * • 

Labyrinthine vertigo is paroxysmal, coming on at irregular intervals, some¬ 
times of weeks or months; or several attacks may occur in a day. 

The disturbances of equilibrium, including Hie vertigo, are <ic|H>iident upon 
a disturbance of the functions of the vestibular nerve or of the organs with 
which this nerve is connected, either in its peripheral distribution or by ii^eans 
of its central connection. The auditory symptoms often accompanying it are 
doubtless always due to involvement of the cochlear nerve or ils peripheral 
or central connections. 

—The combination oft t.imi itus with .gi ddines s; with, or- without 
ga stric disturban ce, is sufficient to establish a diagnosis. There are other 
forms of vertigo from which it must be distinguished. The form known ns 
gastrin vertigo, which is associated with dyspepsia and occurs most commonly 
in persons of middle age, is, as a rule, readily distinguished by the a bsen ce 
of tinnitus or evidences of disturbance in the function of the auditory nerve. 
This variety of vertigo is much less common than Trousseau’s description 
would lead us to believe. It is important to note the close connection of vertigo 
with ocular defects. 

Thn-eaidio- vascular vertigo, one of the most common forms, occurs in 
eases of valvular disease, particularly aortic insufficiency, and as frequently 
in ayterio-sclerosis. . 

Enriwmin paralytic Vertigo.—In parts of Switzerland and France there is 
a remarkable form of vertigo described by (Jerlier, which is characterized by 
nttacksfof paretic weakness of the cxtremities£falling of the eyelid^remarkable _ 
depression but witlilretention of consciousness. It occurs also m northern 
Japan,'w^ere Miura says it develops paroxysmally among the farm laborers 
of both sexes and all ages. It is known there as Icubisagari. 

Amfti yertigo mttst be carefully distinguished from attacks ot petit mal, 
or, indeedT of definite epilepsy. It is rare in petit mal to have noises in the 
ear or tu fyll giddiness, but' in the aura preceding an epileptic attack the 
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paliept may foci giddy. Giddiness and transient Ions of nmsnimsnoss mnp 
be associated with organic disease of the brain, more purlieu lari y,bvi lb Inm 
Vomiting also may be present. A careful investigation of the symptoms \w|| 
usually lead to a correct diagnosis. 

The outlook in Meniere’s disease is uncertain. While many cases roeomr 
completely, ip others deafness results and the attacks recur at shorter iuii r- 
vals. In aggravated eases the patient constantly sutlers from vertigo, and 
may even be confined to his bed. 

Treatment, —Uromide of potassium, in 30-grain doses three times a ( ], lv 
is sometimes beneficial. If there is a history of syphilis, the iodide should 
administered. The salicylates are recommended, and Charcot advises tjiiiniue 
to einehonism. In cases in which there is increase in the arterial ten-inn, 
nitroglycerin may ho given, at first in very small.doses, but increasing gradu¬ 
ally. It is not specially valuable in Meniere’s disease, but in the ease- of 
giddiness in middle-aged mere and women associated with arteno-selerosis it 
sometimes acts very satisfactorily. Correction of errors of refraction is some¬ 
times followed by prompt relief of the vertigo. 

Gl^lBSO-PHARYNQEAL .NERVE (N e.rritLii plo«Knphar yn g e.iL.o\ 

The ninth nerve contains both motor and sensory fibres and is also a nerve 
of the special sense of taste to the tongue, it supplies,.-by its motor branches, 
the st Ylo-nhaTyn geus and the middle constrictor of the pharynx. The sensory 
fibres are (distributed to the upper part of the pharynx. 

Symptoms.—Of nuclear disturbance we know very little. The pharyngeal 
syrnpj.oms of bulbar paralysis are probably associated with involvement of die 
nuclei of tills nerve. Lesion of the nerve trunk itself is rare, but it may lw 
-Compressed by tumors or involved in meningitis. Disturbance of the sense of 
taste may result from loss of function of this nerve, in which case it is chiefly 
in the posterior part of the tongue and •soft palate. 

The general disturbances of the sense of taste may here be briefly referred 
to.n Loss of the sense of taste— ugtuaui —may be caused by disturbance of the 
peripheral end organs, as in affections of the mucosa of the tongue. This 13 
very common in the dry tongue of j feiiar or tho furred tongue of dyspepsia 
under which circumstances, as the saying is, p ^ nT, y fb mg alike. .-Stntff 
? rotate, too, such as peppe r, tobacco, or vinegar, may dull or diminish the 
sen§e_pf taste. ((Complete loss may be d ue t p jgvg] v fjn pn ^ of. the nerves oitta 
in their course or in the centres. ■^Perversion of the sense of taste—fijJM 
is rarely found, except as an hysterical manifestation and in the inswtf 
Increased sensitiveness is still more rare. There are. occasional suhjectiv 
sensations of taste, occurring as an aura in epilepsy or as part of tho halls 
cinations in the insane. 

To test the sense of taste the patient’s eyes should be closed and sntal 
quantities of various substances applied to the protruded tongue. The *cns< 
tion should be perceived before the tongue is withdrawn. The-feM»'# i,4 £ HB ‘ 
the most suitable tests : For bitterness, qninin^j for sweetness, a strong solnh® 
of sijgar or saccharin; for acidity, vingggr; and for the salinrtest, comisj 
salt. One of the most important tests is the feeble trnlTnnin tni-*' 1 "^ " r ® 1 
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Pnkomogabtbic Neuve ( Ncrvux rag us). 


The tenth nerve has an important and extensive distribution, supplying 
tin; pharynx, larynx, lungs, heart, (esophagus, and stomach. The nerve may 
be involved at its nucleus along with the spinal accessory and the li\pogtossal, 
foiming what is known as bulbar paralysis. Tl may be compressed* by tumors 
or aneurism, or in the exudation of meningitis, simple or syphilitic. In ifs 
course in the nock the trunk may be-jnvolved by tumors or in wounds. It has 
beonytied in ligature of the carotid, and has been cut in the removal of deep- 
seated tumors. The trunk may be attacked by neuritis. 

The affections of the vagus are best considered in conned ion with the 
distribution of the separate nerves. 

f (°) Pharyngeal Branches. —In combination with the glosso-pharyngeal the 
branches from the vagus form the pharyngeal plexus, from which the muscles 
and mucosa of the pharynx are supplied. In yuiWi/sis due to iinoheiiient of 
this either in the nuclei, as 1 in bulbar paralysis, or in the course of (be nerve, 
as in diphtheritic neuritis, there is difiieulty in swallowing and the food is not 
passed on into the oesophagus. If the nerve on one side only, is involved, the 
deglutition is not much impaired. In these eases the particles of food fre¬ 
quently pass into the larynx, and, when thi! soft palate is involved. into tho 
posterior nares. 

SrxsM of the pharynx is always a functional disorder, usually occurring 
i n hyste rical and-jicrvons people. Gowers mentions a ease of a gentleman 
who could not eat unless alone, on account of the inability to swallow in tbo 
presence of others from spasm of the pharynx. Tins, spasm is. a wull.niiirkiil 
feature in. hydrophobia, and l have seen it in a ease of pseudo-ln dropholma. 

(6) Laryngeal Branches. —The superior laryngeal nerve supplies I lie iliu- 
eous membrane of the larynx above the cords and I lie erico-lhynml muscle. 
The inferior or recurrent laryngeal curves around the arch of the aorta on 


UjTleft side and the subclavian arttry on the right, passes along the trachea 
and supplies the inueosu below tin* cords and ali the muscles of the larynx 
except the crico-thymid and the epiglottidean. K\|ierii»enls lm\e shown Unit 
these motor nerves of the pneumogastric are all derived fmm the spinal 
accessory^ The remarkable course of the recurrent laryngeal nerves renders 
them liable to pressure by tumors within the thorax, particularly by aneurism. 
The following are the most important forms of paralysis: 

(1) P u Armii. I’AKALYBIS of Tins Ahihjotoiw.— In this condition, the 
posterior crico-arytcnoids arc involved and the glottis is not <>|wned during 
RtBWTSfion. The cords may be. close together in the position of phonation, 
and during inspiration may be brought even nearer together by the pressure 
of air, so that there is only a narrow chink through which the air whistles 
with a noisy stridor. This dangerous form of laryngeal paralysis occurs occa¬ 
sionally as a result of cold, or may follow a laryngeal catarrh. I he posterior 
muscles have been found degenerated when the others were healthy he con¬ 
dition may be produced by pressure upon both vagi or upon both recurrent 
nerves. As a central affection it occurs in tabes and bulbar paralysis, but .nay 
be Sien also in hysteria. The characteristic symptoms are inspiratory stridor 
with unimpaired' phonation. Possibly, as (towers suggests many cases of 
so-called hysterical spasm of the glottis are in reality abductor paralysis. 
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Unilateral Abductor Paralysis.-TMs frequently waits from the 
nreiure of W or involvement of one recurrent nerve. Anofeum i. by 
faTSe most a,™ cause, though on the right side the nerve may-fc involved 
in thickening of the pleura. The jjaapioms are hotness or roughness of 
L vo ce ufh as is so common in aneurism. Dyspnma is not often present. 
Xe S on the affected side does not move in inspiration. Bubgwtyr the 
Eductors may also become involved, in which case the phonatfon is still more 

impaired^ Paralysis. —This results from involvement of the lateral 

crico-arytenoid and the arytenoid muscle itself. It is common in hysteria, 
particularly of women, and causes the hysterical aphonia, which may come on 
suddenly. It may result from catarrh, of the larynx or from overuse of the 
voice In laryngoscopic examination it is seen, on attempting phonation, fTiat 
- there is no power to bring the cords together. In this connection the following 
table from Gowers’ work will be found valuable to the student. 


Symptom^. Siqsts. 


Lesion. 


No voice; no cough; 
stridor only dn deep in¬ 
spiration. 

Voice low pitched 
and hoarse; no cough; 
stridor absent or slight 
on degp breathing! 

'Voice little changed; 
cough normal; inspira¬ 
tion difficult and long, 
with loud stridor. 

Symptoms inconclu¬ 
sive; little affection of 
voice or cough. 

No voice; perfect 
cough; no stridor or 
dyspnoea. 


Both cords moder¬ 
ately" abducted and mo¬ 
tionless. 

One cord moderately 
abducted and motionless, 
the other moving freely, 
and even beyond the mid¬ 
dle line in phonation. 

Both cords near to¬ 
gether, and during in¬ 
spiration not separated, 
but even drawn nearer 
together. 

One cord near the 
middle line not moving 
during inspiration, the 
other normal. 

Cords normal in po¬ 
sition ami moving nor¬ 
mally in respiration, 
but not brought together 
on an atteigjt at phonar 
tion. 


Total bilateral palsy. 
Total unilateral palsy. 

Total abductor palsy. 

Unilateral abductor 
palsy. 

Adductor palsy. 


apuif oe ths-Musolbs op the Labynx. —In this the 
are iSed U k not an uncommon affection in children, and has alread 
been""referred to as laryugkaws-etridulus. Paroxysmal attacks oflaryngi- 
JZn are rare in th?St, but cases are described m Which the pahenj 
usually “a young girl, wakes at night in an attack of intense dyspna-a, 
may persist long enough to produce cyanosis. Liveing statethatithey ^ 
replace attacks of migraine. They occur m a characteristic form m 
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natim is complete!? prevented bv \\JJn ° 1 ,ltc,,,p '* to P'“- 

AN^miFM f thC Sl ‘ nS,)ry ™ nw (,f llu ' ll,r 3' nx w rare, 
a r d ? ^.therilicneuriti*- 

aHy associated *with dvxphneia and i * ,m b) l ‘ nto1 ,,M! wiiulpijio. It is tisu- 

aesthesia of the larynx is mra S °" Ui “" ,W pr,W,,t 1,1 > 0 ’^rh, IlypeV- 

branches^of^thc ^and 8 '^’!' f'"* '* for,mxl % *•» ®nimi of 

BCrV mM r,&,1S0 ^ “ ml T, ' U librt ' 8 mhm 

actiLpS 1 ;^JIV'l’Ei.r inl ‘ lbit ’ r lnA ' un ‘ 1 r, " ,,1,iU),h0 

mak cizrsn'isf : Mi r ,W - 

?hS*fh tUm ° r 5,1 ntilk ,, " u,,lsl 01,L ‘ lincuwoffwlric nerve, aud it is said 

vr™ hM •»«—«»««is 

canal 1 licrc mo instances in which persons appear to have lmil voluntary 
control over riie action of the heart. Oheync mentions the.e,^ of CoS 

Jr lmir' 1 ’ Wh ° ( " , 1 U !' 1 ,lle,,r '"‘P'ro when he pleased, and yet by an effort 
he had smf f° m<! » '. u :l b ,ain - which it seetns he had sometimes tried before 
he had sent for us.” Ketmdahon of the hearts action has also followed acid 
d nta ligature of one vagus. Irritation of the nuclei may also be accom¬ 
panied with a neurosis of tins none. Ou the other hand, when there is com- 
PlslOUSfeitt of the vagi, the inhibitory action may be abolished and the 

VU Ml bWay - Tl,,; ]u ^ Hctiwi is (hen greatly 
mc^ased. This is seen m some instances of diphtheritic neuritis firf 
involvement of the nerve by tumors, or its accidental removal or ligatfirc. 
Complete loss of function of one vagus, however, limy not be followed by any 
symptoms. J J 


(3> Sensory symptoms on the part of the cardiac branches are very varied. 
Normally, the heart's action proceeds regularly without the participation of 
consciousness, but the unpleasant feelings and sensations of,palpitation and 
^pam are conveyed to the brain through this nerve. How far the fibres of the 
pneumogastnc are involved in angina it is impossible to say. The various 
disturbances of sensation are descrilied under the eurdiac neuroses. 

, (d) Pulmonary Branches.—We know very little of the pulmonary branches 

of .th e va gi. The motor fibres are stated- to oonf rol the action of the bronchial 
mii8des7and it has long been held that asthma may be a neurosis of these 
fibres. The various alterations in the respiratory rhythm are probably due 
more to changes in the centre than in the nerves ihemselves. 


(e) Gastric and (Esophageal BranSkea.—The muscular movements of these 
part8 _6re pr esided over by the vagi ttd (vomiting is induced through them, 
usually reflexly, but also by direct irritation, aiuxuasningitis. .Spasm of the 
oesophagus generally occurs with other nervous phenomena. Giatndgia may 
sometimes be due to cramp of the stomach, but is more commonly a sensory 
disturbance of tEIs’nerve, due to direct irritation of the peripheral ends, or 
18 a neuralgia of the terminal fibres. ' ( Hujiger is said to be a sensation aroused 
by the pneumogastnc, and some forms^n nervous dyspepsia probably depend 
upon disturbed function of this nerve. The severe gastric crises which occur 



1030 


DISEASES OE THE NERVOUS SYSTEM. 


in locqmotor ataxia are due to central irritation of the nuclei. Some describe 
exophthalmic goitre under lesions of the vagi. " 

■ 

(• 

Spinal Accessory Nerve ( Nervus accessorius). 

Paralysis.— 1 The smaller orinteraal part of this.nerve joins the vagus and 
is distributed through it to the laryngeal muscles. The larger external part 
is distributed to the stemo-mastoid and trapezius muscles. 

The nuclei of the nerve, particularly-of the accessory part, may be in¬ 
voked m liuibar .paralysis. The nuclei of the external portion, situated as 
they are in the cervical cord,'may be attacked in progressive degeneration of 
the motor nuclei of the cord. The nerve may be involved in the exudation of 
meningitis, or be compressed by tumors, or in caries. The symptoms of paraly¬ 
sis of the accessory portion 'which joins the vagus have already been given in 
the account of the palsy of the laryngeal branches of the pneumogastric. Dis¬ 
ease or compression of the external portion is followed by paralysis of the 
stemo-mastoid arid of the trapezius on the same side, i In paralysis-ef-one 
steraewnastoid, .the patient rotates the head with difficulty to the opposite 
side, but there is no torticollis, though in some cases the head is held obliquely. 
As the trapezius is supplied in jlart from the cervical nerves, it is not com¬ 
pletely paralyzed, but the portion which passes from the occipital bone to the 
acromion is functionless. The paralysis of the muscle is well seen when the 
patient draws a deep breath or shrugB the shoulders. The middle-portion of 
the .trapezius i»~also weakened, the shoulder droops a little, and the angle 
of thejseapula is retated inward by the action of the rhomboids and the levator 
annuli scapula:. Elevation of the arm is impaired, for the trapezius does not 
fix the scapula as a point from which the deltoid can work. 

Ift_progressiye_ muscular atrophy we sometimes see bilatera l paralysis of 
the se muscl es. Thus, if the sterno-mastoids arc affected, the heacTtends to 
fall back; when the trapezii are involved, it falls forward, a characteristic 
attitude of the head in many cases of progressive muscular atrophy. Gowers 
suggests that lesions of the accessory in difficult labor may account for those 
cases in which during the first year of life the child has great difficulty in 
holding up the head. In children this drooping of the head is an important 
symptom in cervical meningitis, the result of earies. 

The treatment of the condition depends much upon the cause. In the 
central nuclear atrophy but little can be done. In paralysis from pressure 
the symptoms may gradually be relieved. The paralyzed muscles should he 
stimulated by electricity and massage. 

Accessory Spasm.— (Torticollis; Wryneck.) —The forms of spaMii 
affecting the cervical muscles are best considered here, as the muscles supplied 
by the accessory are chiefly, though not solely, responsible for the condition. 
The following forms may be described in this section: 

' (a) Congenital Torticollis. —This conditton, also known as fixed torti¬ 

collis, depends upon the shortening and atrophy of the stemo-mastoid on 
one side. It occurs in children and may not be noticed for several years mi 
account of the shortness of the neck, the parents often alleging that it has 
only recently come on. It affects the right side almost exclusively. A ro- 
marlmhle circumstance in connection with it is the existence of facial asym- 
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anetry noted by Wilks, which appears to lie an essential pari of this congenital 
form. It Veurred in G cases reported by (loldiiig-Bird. In congenital wry¬ 
neck.the sternomastoid is shortened, hard and iirin, and in a iimdjliop of 
more or less advanced atrophy. This must Jki distinguished from tlio local 
thickening in the sterno-mastoid due to rupture, which may occur at the timo 
of birth and produce an induration or muscle callus. Although the sterno¬ 
mastoid is almost always affected, there arc rare cases in which the tihrmfs 
atrophy affects the trapezius. This form of wryneck in itself is unimportant, 
since it is readily relieved by tenotomy, hut Holding-Bird states that the facial 
asymmetry persists, or indeed may, as shown by photographs in my case, be¬ 
come more evident. With reference to the pathology of the affection, (Jolding- 
Bird concludes that the facial asymmetry and the torticollis arc integral parts 
of one affection which has a central origin, and is the counterpart in the head 
and neck of infantile paralysis with talipes in the fool. 

(b) Spasmodic Wiivnkck.—T wo varieties of this spasm^oceur, the tonic 
and the clonic, which may alternate in the same ease; or, as is most common, 
they are separate and remain so from the outset. The disease,is most frequent, 
in adults and, according to (lowers, more common in females. In America 
it is certainly more frequent in males. Of the 8 or JO cases which came 
under my observation in Montreal and Philadelphia, all were males. In 
females it may be an hysterical manifestation. There may be a marked neu¬ 
rotic family history, but it is usually impossible to li\ upon any definite etio¬ 
logical factor. Some cases have followed cold; others a blow. Brissuud lias 
described what he calls mental torticollis. It is usually met with in neuras¬ 
thenic patients and in elderly persons, uml consists of a clonic sfuisin of the 
rotators of the head. 

The symptoms are well defined. In the tonic form the contracted sterno¬ 
mastoid draws the occiput toward the shoulder of the affected side; the chin 
is raised, and the face rotated to the other shoulder. The sterno-mastoid may 
be affected alone or in association .with the trapezius. When the latter is 
implicated the head is depressed still more toward the same side. In long¬ 
standing cases these muscles arc prominent and very rigid. I here may he 
some curvature of the spine, the convexity of which is toward the sound side. 
The cases in which the spasm is clonic arc much more distressing mid serious. 
The spasm is rarely limited to a single muscle. The sterno-mastoid is almost 
always involved and rotates the head so as to approximate the mastoid proc¬ 
ess to the inner end of the clavicle, turning the face to the opposite side and 
raising the chin. When with this the trapezius is affected, the depression of 
the head toward the same side is more marked. The head is drawn somewhat 
backward; the shoulder, too, is raised by its action. According to (lowers, the 
splcnius is associated with the sterno-mastoid about half as frequently as the 
trapezius. Its action is to incline the head and rotate tt slight y toward 
the same side. Other muscles may be involved, such as he scalenus and 
plat™ myoides; and in rare cases the head may he rotated by the deep cervi¬ 
cal muscles, the rectus and obliques. There arc cases in which the spasm » 
bilateral, causing a backward movement—the retro-collie spasm I his may 
he either tonic or clonic, and in extreme cases the face is horizontal and looks 

1 These clonic contractions may come on without warning, or lie preceded 
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for a time by irregular pains or stiffness of the neck. The jerking movements 
recur'every few moments, and it is impossible to keep the head still for more 
thap a minute or two. In time the muscles undergo hypertrophy and may be 
distinctly larger on one side than the other. In some cases the pain is consid¬ 
erable; in others there is simply a feeling of fatigue. The spasms cease dur¬ 
ing sleep. Emoti on, excitement, and fatigue increase them. The spasm may 
extend from the muscles of the neck and involve those of the face or of the 
.armB. 

The disease varies much in its course. Oases occasionally get well, but 
the great majority of them persist, and, even if temporarily relieved, the 
disease frequently recurs. The affection is usually regarded as a functional 
neurosis, but it is possibly due to disturbance of the cortical centres presiding 
over the muscles. . 

Treatment .—Temporary relief is sometimes obtained; a permanent euro 
is exceptional. .Various drugs have been used, but rarely with benefit. Occa¬ 
sionally, large doses of brom ide will lessen the intensity of the spasm. Mor¬ 
phia, subcutaneously, has been successful in some reported cases, but there 
is the great danger of establishing the morphia habit. Jdajyanism may be 
tried. Counter-irritation is probably useless. Fixation of the head mechan¬ 
ically can rarely be borne by the patient. These obstinate eases fall ultimately 
into the hands of the surgeon, and the operations of stretching, division, and 
excision of the accessory nerve and division of the muscles have been tried. 
Temporary relief may follow, but, as a rule, the condition returns. Risien 
Russell thinks that resection of (lie posterior branches of the upper cervical 
nerves is dost lively to give relief, and this has been done by Keen and 
other£ 

•(c) The nodding spasm of children may here be mentioned as involving 
chiefly the muscles innervated by the accessory nerve. It may be a simple trick, 
a form of habit spasm, or a phenomenon of epilepsy (E. nutans), in which 
case it is associated with transient loss «f consciousness. A similar nodding 
spasm may occur in older children. In women it sometimes occurs aB an hys¬ 
terical manifestation, commonly as part of the so-called salaam convulsion. 

Hypoglossal Nerve. 

This i s the motor nerve of the tongue and for most of thejnuscles attached 
to the hyoid bone. Its cortical centre is probably TheTower part of the ante¬ 
rior central gyrus. 

Paralysis. — (1) CnimriAj ,, Lesion.— The tongue is often involved in hemi¬ 
plegia, and the paralysis may result from a lesion of the cortex itself, or of 
the fibres as they pass to the medulla. It does not occur alone and is consid¬ 
ered with hemiplegia. There is this difference, however, between the cortical 
and other forms, that the muscles on both sides of the tongue may be more or 
«■ less affected but do not waste, nor are their electrical reactions disturbed. • 

(2) NncLg^R and. uleha-nuolear lesions of the hypoglossal result from 
slow progressive degeneration, as in bulbar paralysis or in locomotor ataxia: 
occasionally there is acute softening from obstruction of the vessels. The 
nuclei of both nerves are usually affected together, but may be attacked sepa¬ 
rately. Tmjjna and lead jjoisqning have also' been assigned as causes. The 
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dbres tiuiy be damaged by a tumor, ami al the base by meinng ilis; or tin' nerve 
is sometime involved in the condylar foramen by disease of the skull, ft may 
be involved in its course in a sear, ns in Hirkelt's ease, or compressed bv a 
tumor in the parotid region. As a result, jhero is loss of function in the 
nerve fibjes and the tongue undergoes atrophy on the nltccted side. It is 
protruded toward tlic paralyzed siile and may show librillarv twitching. 

The symptoms of involvement of one hypoglossal, either at fls centre or in. 
its course, are those of unilateral paralysis and atrophy of the tongue. When, 
protruded, it is pushed toward the iiflechxl side, and there are fibrillary twiteh- 
ings. The atrophy is usually marked and the mueous membrane on the affected 
side is thrown into folds. Articulation is not. much impaired in (lie unilateral 
affection. There is a remarkable triad of symptoms, to which lliigldings 
Jackson first called attention—i(unilateral hemi-utropliy of (be tongue, loss of 
power in the palate muscle, with paralysis of the larynx on the same side. 
When the disease is bilateral, the tongue lies,almost motionjess in the floor 
of the mouth; it is atrophied, and can not he protruded. Kpueeli mid mnsti- 
oatioa arc extremely dillicnlt and deglutition may he impair«|. If the seat of 
the disease is above the nuclei, there may be little or no wasting. The condi¬ 
tion is seen in progressive bulbar paralysis and occasionally in progressive mus¬ 
cular atrophy. » , 

Th&duigno.vs is readily made and the situation of the lesion can usually 
be determined, since when supra-nuclcar there is associated hemiplegia mid 
no wasting of the muscles of the tongue. Nuclear disease is only occasionally 
unilateral; most commonly bilateral and part of a bulbar paralysis. II should 
be borne in mind that the fibres of the hypoglossal may be ipvolved within the 
medulla after leaving their nuclei. In such a case there may he paralysis of 
the tongue on one side and paralysis of the limits on the opposite side, and the 
tongue, when protruded, is pushed toward the sound side. 

Spurn. —This rare affection may be unilateral or bilateral. It is most fre¬ 
quently a part of some other convulsive disorder, such as epilepsy, chorea, or 
spasm of theiacial muscles. In some cases of si uttering, spasm of the longue 
precedes the explosive utterance of the words. It may occur in hysteria, and 
is saidTolbUow reflex irritation in the fifth nerve. The most remarkable, eases 
are those of paroxysmal clonic spasm, in which the tongue is rapidly thrust in 
and out, as many us forty or fifty times a minute. Jn the ease reported by 
Gowers the attacks occurred during sleep and continued for a year and a half. 
The spasm is usually bilateral. Wendt has reported a case in which it was 
unilateral. The prognosis is usually good. 


XV. DISEASES OF THE SPINAL NERVES. 

CunvrcAi, Plexus. 

(1) Oooipito-cervical Neuralgia.— This involves the nerve territory sup¬ 
plied by the occipitalis major and minor, and the auricular.* magnus nerves. 
The pains are chiefly in the back of the head and neck and in the ear. The 
condition mavJfollow cold and is sometimes associated with stiffness of the 
neelr or WiiSkT TTnless connected with it there exists disease of the bones 
or unless it is due to pressure of tumors, the outlook is usually good. There 
67 
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arc tender points midway between tbc mastoid process and the spine and just 
above Che parietal eminence, and between the stemo-mastoid and tljja trapezius. 
The affection may be due to direct pressure in carrying heavy weights., 

(2) Pressure of Cervical Bjbs. —It is remarkable how common is this 
anomaly, and the X-rays have shown that a series of cases of (a) wasting 
of one arm, particularly of the small muscles of the hands, occurring some- 
.imes in families, (6) neuralgic and panesthelie conditions,, and (c) local 
ipasms of the muscles of the hand, are due to the pressure of a cervical rib on 
;he nerves. The diagnosis is readily made and prompt relief follows removal 
3f the rib. 

(3) Affections of the Phrenio Nerve. —Paralysis may follow a lesion in 
the anterior horns at the level of the third and fourth cervical nerves, or may 
be due to compression of the nerve by tumors or aneurism. More rarely 
paralysis results from neuritis, diphtheritic or saturnine. 

When the diaphragm is paralyzed respiration is carried on by the intercos¬ 
tal and accessory muscles. When the patient is quiet and at rest little may be 
noticed, but the abdomen retracts in inspiration and is forced out in expiration. 
On exertion or even on attempting to move there may be dyspnoea. If the 
paralysis sets in*8uddenly there may be dyspnoea and lividity, which is usually 
temporary (W,. Pasteur). Interaurrent attacks of bronchitis seriously aggra¬ 
vate the condition. Difficulty in coughing, owing to the impossibility or 
drawing a full breath, adds greatly to the danger of this complication. 

When the phrenic nerve is paralyzed on one side the paralysis may be 
scarcely noticeable, but Careful inspection shows that the descent of the dia- 
plirugm is much less on the affected side. 

The diagnosis of paralysis is not always easy, particularly in women, who 
habitually use this muscle less than men, and in whom the diaphragmatic 
breathing is less conspicuous. Immobility of the diaphragm is not uncommon, 
particularly tin diaphragmatic pleurisy, in large effusions, and in extensive 
emphysema. The muscle itself may be Regenerated and its power impaired. 

Owing to the lessened action of the diaphragm, there is a tendency to 
accumulation of blood at the bases of the lungs, and there may be impaired 
resonance and signs of oedema. As a rule, however, the paralysis is not con¬ 
fined to this muscle, but is part of a general neuritis or an anterior polio¬ 
myelitis, and there are other symptoms of value in determining its presence. 
The outlook is usually serious. Pasteur states that of 15 cases following diph¬ 
theria, only 8 recovered. The treatment is that of the neuritis or polio-myelitis. 

Hiccough. —Here may, perhaps, best be considered this remarkable syrop- 
■ tom, caused by intermittent, Budden contraction of the diaphragm. The mech¬ 
anism, however, is complex, and while the afferent impressions to the respira- 
toiy centre may be peripheral or central, the efferent are distributed through the 
phrenic nerve to the diaphragm, causing the intermittent spasm, and through 
the laryngeal branches of the vagus to the glottis, causing sudden closure as 
«the air is rapidly inspired. W. Langford Symes groups the cases into: , 

(а) Inflammatory, seen particularly in affections of the abdominal vis¬ 
cera, gastritis, peritonitis, hernia, internal strangulation, appendicitis, suppu¬ 
rative pancreatitis, and in the severe forms of typhoid fevgr. 

(б) Ikbitativk, as in the direct stimulation of the diaphragm when ven 
hot substances are swallowed, in disease ol the oesophagus near the diaphragm. 



DISEASES OF THE PERIPHERAL SERVES. 1035 

^ 1 “ t0StiU! ‘ 1 dis0r,lt,r ' morc ^eaUrljr 

denfi^rpr t s 1 riror r "j: r Tt - i,LkmL ^' m 

taint, as* go ut, diubd.cs, or ulwmto ]Whi •'\ son "' itulional 

instancesof obstinate Imeouih i„ ‘^.r r W " * ,vorul 

nephritis. * ' 1 sof « , l' r «»uu.* interstitial 

JSJS^n m * hi€ ‘ ,, , fI, V |,ri " ,nr - v "■ 1,1 »"'vm,s system; 

hysteria, epilepsy, shock, or cerebral tumors. Of those cases Hi., hysterica 
are, perhups, the most obstinate. - nuU 

The. treatment is often very unsatisfactory Sometimes in tin .. 

forms a sudden roller irritation a,It check d/al once, Headers 
Symposium will remembe tha, the physician lirvxuuacLu* recommended m 
Austpphanes who had hiccough fii.m eating too much, cither/1« hold his 
hioath (which for trivial forms of hiccough ,» very satisfacb.n )[Tr lo ZrZ 
WithA little water; lull if it stilt continued. •• trcklu your nose with something 
and sneeze, and if yon sneeze once or (Mice even (lie imj-violent hiccough 
is sure to go the attack must tunc been of some severity. as it is staled 

subsequently that the hiccough lh)1 Jm | .^appear mild ..ad 

resorted to the sneezing. • ' 

/ Ico, a teaspoonful of salt and lemon-juice, or salt and vinegar, or a tea¬ 
spoonful of raw spirits may be tried. When the hi.cough is due to gastric 
irritation, lavage is sometimes promptly cuialne. I saw a case of a week's 1 
duration cured by a hypodermic injection of gr. ( of apomorplim. In obsti- 1 ' 
nate cases (lie various antispasmodics lane been used in*succession., I’ilo-r. 
carpine has been reeommended. The ether spray on the epigastrium niav lie 
promptly curative. Hypodermics of morphia, iiilialalions of chloroform, (lie 
use of nitrile of amyl and of nitroglycerin, tune been benelicial in some cases. 
Galvanism over the phrenic nerve, or pressure on the nerves, applied Mwcdi : 
the heads of (lie slerno-cleido-mastrild muscles may lie used. Strong traction 
upon the tongue may give immediate relief. 


Hr win u. I’i.iai s 

(1) Combined Paralysis.—The plexus nun he involved in (lie supracla¬ 
vicular region by compression of I lie nerve trunks as they leave the spine, or by 
tumors and other morbid processes in the on k Heli mH Im rbiviele lesions are 
more common and result from injurii . following si wIoluUmii or fruelure. some¬ 
times; from ^neuritis. A oomoat rib may bad to a pressure paraly-is of 
the lower cord of the plexus. A not infrequent form of injury in this re¬ 
gion follows-falls or blows on tho nock, which by lateral Ilex ion of the 
bead and depression of the shoulder seriously stretch the plexus. The en¬ 
tire plexus may be ruptured and the arm lie totally pnrulv/cd. The rupture 
may occur anywhere between the vertebra' and the clavicle, anil involve 
“H the cords of the plexus, or only the upper ones. The so-called "obstet¬ 
rical palay,” duo to drawing apart of the head and I lie shoulder during 
delivery, is an instance of this sort of injury. In these cases, however, the 
rupture of the plexus is usually only a partial one, involving its upper cord 
alone, so that the deltoid, .biceps, supra- and infra-spinati, brjichialis anticus, 
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and'Supinator longus muscles may alone be affected. When the entirg plexus 
h as be en raptured a complete motor., and sensory paralysis of themrm is pro¬ 
duced. • The roots may even he tom away from the spinal cord. Theqaupfl will 
then be contracted on the side of the injury, and the arm hang from the body 
like a flail. Another common cause of lesion of the brachial plexus fi luxation ' 
of the head of the humerus, particularly the subcoracoid form. 

A primary neuritis of the brachial plexus is rare. More commonly the 
•process is an ascending neuritis from a lesion of a peripheral branch, involving 
first the radial or ulnar nerves, and spreading upward to the plexus, producing 
gradually complete loss of power in the arm. 

(2) lesions of Individual Serves of the Plexus. —(a) Long Thoracic 
Nerve.— S err at us paralysis follows injury to this nerve in the neck, usu¬ 
ally by direct pressure in carrying loads, and i* very common in soldiers. 

It may be due to a neuritis following an acute infection or exposure. Isolated 
serratus paralysis is rare. It "usually occurs in connection with paralysis of 
other muscles of the shoulder girdle, as in the myopathies and in progressive 
muscular atrophy! Concomitant trapezius paralysis is the most frequent. In 
the isolated paralysis there is little or no deformity with the hands hanging 
by the sides. There is slight abnormal obliquity of the posterior border of the 
scapula and prominence of the inferior angle, but when, as so commonly hap¬ 
pens, the middle part of the trapezius is also paralyzed, the deformity is 
marked. The shoulder is at a lower level, the inferior angle of the scapula 
is displaced inward and upward, and the superior angle projects upward. 
When the a.rms are held out in front at right angles to the body the scapula 
becomes winged and stands out prominently. The arm can not, as a rule, 
be raised above the horizontal. The outlook of the cases due to injury or to 
neuritis is good. 

(6) ClBDUiufLEX Nerve. —This supplies tho deltoid and the teres minor. 
The nerve is apt to be involved in injuries, in dislocations, bruising by a 
crutch, or sometimes by extension of inflammation from the joint. Occasion¬ 
ally the paralysis arises from a pressure neuritis during an illness. As a con¬ 
sequence of loss of power in the deltoid, the arm can not be raised. The wast¬ 
ing is usually marked and changes the shape of the shoulder. Sensation may 
also be impaired in the skin over the muscle. The joint may be relaxed and 
there may be a distinct space between the head of the humerus and the 
acromion. 

(c) Unacuxo-BpiiUL Pa ral ysis : Radial Paralysis. —This is one of the 
most common of peripheral palsies, and results from the exposed position <>[ 
the musculo-spiral nerve. It is often bruised in the use of tho crutch, hv 
injuries of the arm, blows, or fractures. It is frequently injured when a 
person fall* asleep with the arm over the back of a chair, or by pressure of 
the body upon the arm when a person is sleeping on a bench or on the ground. 

It may be paralyzed by sudden violent contraction of the triceps. It is sonn- 
* times involved in a neuritis from cold, but this is uncommon in comparison 
with other causes. The paralysis of lead poisoning is the result of involve¬ 
ment of certain branches of this nerve. 

A lesion when high up involves the triceps, the brachialis anticus, and the 
supinator longus, as well as the extensors of the wrist and fingers. Natural!', 
m Ineinna Inst ahmro +Vio elhnw the nrm muscles and the Rimini) tor lontTUS arc 
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spared.. The most characteristic feature of the paralysis is the wrist-drop and 
the inability to extend the first phalanges of the lingers and thumb. In' the 
pressure palsies the supinators are usually involved and the movements of 
supination can not be accomplished. The sensations may 1 m; impaired, or there 
may be marked tingling, but the loss of sensation is rarely so pronounced as 
that of motion. 

The affectitm is readily recognized, but it is sometimes dillieiilt to say upon 
what it depends. The sleep and pressure palsies are. as a rule, unilateral um\ 
involve the supinator longus. The paralysis from lead is bilateral and the 
supinators are unaffected. Bilateral wrist-drop is a very common symptom 
in many forms of multiple neuritis, particularly the alcoholic; hut the mode 
of onset and the involvement of the legs and aims are features which make the 
diagnosis easy. The duration and course of the miisculo-spirnl paralyses are 
very variable. The pressure pukies may disappear in a few days. Recovery’ 
is the rule, even when the affection lasts for many weeks. Tin; electrical exam¬ 
ination is of importance in the prognosis, and the rules laid down under 
paralysis of the facial nerve hold good here. •. 

The treatment is that of neuritis. 

(d) Ulnae Nkkvk. —The motor branches supply the ulnar half of the deep 
flexor of the fingers, the muscles of the liltIfc linger, the mlerossei, the adduc¬ 
tor and the inner head of the short flexor of the thumb, and the ulnar flexor 
of the wrist. The sensory branches supply the ulnar side of the hand—two 
and a half fingers on the back, and one and a half fingers on the front. Pural- 
ysis may result from pressure, usually at the elbow-joint, although the nerve 
is here protected. Possibly the neuritis in the ulnar norvje in srtipe cases of 
acute illness may be due to this cause, dowers mentions the case of*u lady 
who twice had ulnar neuritis after confinement. Owing to paralysis of* tho 
ulnar flexor of the wrist, the hand moves toward the radial side; adduction 
of the thumb is impossible; the first phalanges cun not be flexed, und tho 
others can not be extended. In long-standing cases the first, phalanges are 
overextended and the others strongly flexed, producing the claw-hand; but this 
is not so marked as in the progressive muscular atrophy. 1 he loss of sensa¬ 
tion corresponds to the sensory distribution just mentioned. 

(e) Median Nkkve.— 1 This supplies tho flexors of the fingers except the 
ulnar half of the deep flexors, the abductor and the flexors of the thumb, the 
two radial lumbricales, the pronators, and the radial flexor of the wrist. The 
sensory fibres supply the radial side of the palm and the front of the thumb, 
the first two fingers and half the third finger, and the dorsal surfaces of tho 


same three fingers. . . 

This nerve is seldom involved alone. Paralysis results frojn injury and 
occasionally from neuritis. The signs are inability to pronale Jhe forearm 
beyond the mid-position. The wrist can be flexed only toward the ulnar side; 
the thumb can not be opposed to the tips of fingers. The second phalanges 
can not be flexed on the first; the distal phalanges of tho first and second 
fingers can not be flexed; but in the third and fourth 
be performed by the ulnar half of the flexor pro undus 1 he loai °* ^^1011 
is in the region corresponding to the sensory distribution ^dy mention«l. 
The wasting of the thumb muscles, which is usually marked m this paralysis, 
gives to it a characteristic^ appearance. 
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Lumbar and Sacral Plexuses. 

The lumbar plexus is sometimes invdlved iu-grosidths oi the lymph-gitads, 
in psoas abscess, and in disease <jf the bones of the vertebra). Of its branches 
the obturator nerve is occasionally injured during parturition. When para¬ 
lyzed the power is lost over the adductors of the thigh and one leg can not 
life crossed over the other. Outward rotation is also disturbed! The anterior 
crural nerve is sometimes involved in wounds or in dislocation of the”hip-joint, 
less commonly during parturition, and sometimes by disease of the bones and 
in psoas abscess. The special symptoms of affection of this nerve are paralysis 
of the extensors of the knee Vith wasting of the muscles, anesthesia of the 
antero-lateral parts of the thigh and of the’inner side of the leg to the big 
toe. This nerve is sometimes involved early in growths about the spine, and 
there may be pain in its area of distribution. Loss of the power of abducting 
the thigh results from paralysis of the gluteal nerve, which is distributed to 
the gluteus medius and minimus muscles. 

External Cutaneous Nerve .—A peculiar form of sensory disturbance, con¬ 
fined to the territory of this nerve, was first described by Bernhardt in 1895, 
and a few months later by Roth, who gave it the name of meralgia paraesthet¬ 
ica. The disease is probably due fo a neuritis which seems to originate in that 
part of the nerve where it passes under Poupart’s ligament, just internal to 
the anterior superior iliac spine. The nerve is usually tender on pressure at 
this point. The disease is more common in men. Musser and Sailer in 1900 
collected 99 cases, of which 75 were in men. A large number of the cases are 
attributable to direct traumatism or to simple pressure on the nerve by the 
aponeurotic canal through which it passes. Pregnancy is among the more 
conimon causes in women. The sensory disturbances consist of various forms 
of parffisthesia located over the outer side, of the thigh, oftentimes with some 
actual diminution in the acuity of sense perception. The symptoms in varying 
intensity may persist for years, and the discomfort in some cases be so great, 
and so much exaggerated even by the mere touch of the clothing, that patients 
may be greatly incapacitated thereby. Excision of the nerve as it passes under 
Poupart’s ligament has given good results. 

The sacral plexus is frequently involved in tumors and inflammations 
within the pelvis and may be injured during parturition. Neuritis is com¬ 
mon, usually an extension from the sciatic nerve. 

Of the branches, the sciatic nerve, when injured at or near the notch, eauset 
paralysis of the flexors of the legs and the muscles below the knee, but injur) 
below the middle of the thigh involves only the latter muscles. There is aW 
anaesthesia of the outer half of the leg, the sole, and the greater portion ol 
the dorsum of the foot. Wasting of the muscles frequently follows, and then 
may be trophic disturbances. In paralysis of one sciatic the leg is fixed at 
the knee by the action of the quadriceps extensor and the patient is able tc 
'walk. 

Paralysis of the small sciatic nerve is rarely seen. The gluteus maximu 
is involved and there may be difficulty in rising from a seat. There is a str'q 
of anaesthesia along the back of the middle third of the thigh. 

External Popliteal Nerve .—Paralysis involves the perontei, the long ex 
tensor of the toes, tibialis anticus, and the extensor brevis digitorum. Tb 
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%nkle can.not be lie.Mil, resulting in a condition known as foot-drop, and as 
the toes caAnot be raised the whole leg must lie lifted, producing the charac¬ 
teristic steppage gait seen in so many*forms of peripheral neuritis. In long¬ 
standing cases the foot is permanently extended and there is wasting of'tho 
anterior tibial and peroneal muscles. The loss of sensation is hi the outer 
half of the front, of the leg and on the dorsum of (lie foot. 

Internal Popliteal Nerre .— When paralwcd, plantar Ilex ion itf the foot and 
flexion of the toes are impossible. The foot can not be adducted, nor can the 
patient rise on tiptoe. In long-standing eases talipes calcaneus follows and 
the toes assume a elaw-like position from secondary contracture, due to o\er- 
extension of the proximal and flexion of the second and third phalanges. 


Sciatica. 

This is, as a rule, a neuritis cither oT the .sciatic nerve or of its cords of 
origin. It may in some instances he a functional neurosis or neuralgia. 

It occurs most commonly m adult males. A history of jiieumal ism or of 
ggjit is present in many cases. Exposure to cold, particularly after heavy 
muscular exertion, or a severe welting are not uncommon causes. Within the 
pelvis the nerves may he com pressed by bii'ge ovarian or uteryie tumors, by 
lymphadcnomala, by the fielal head during labor; occasionally lesions of the 
hipsjoint induce a secondary sciatica. More commonly, however, the condition 
is due-to-chrome arthritis of the spinal column. The condition of the nerve 
has been examined in a few cases, and it lias til leu Ink'll seen in the operation 
of stretching. It is, as a rule, swullen, reddened, and in a imidilfoii of inter¬ 
stitial neuritis. The affection may he most intense at tho sciatic notch or in 
the nerve about the middle of the thigh. (i • 

Of the symptoms, pain is the most constant and troublesome. I lie onset 
may bo severe, with slight pyrexia, hut, as a rule, it is gradual, and for a time 
there is only slight pain in the back,of the thigh, particularly m certain posi¬ 
tions or after exertion. Soon the pain becomes more mleiise, and instead of 
being limited to the upper portion of the nerve, extends down the thigh, reach¬ 
ing the foot and radiating over (he entire distribution of the nerve, the 
patient can often point out the most sensitive spots, usually at the notch.or 
in the middle of the thigh; and on pressure these are exquisitely painful, ihe 
pain is described as gnawing or burning, and is. Usually constant, hut ill some 
instances is paroxysmal, and often worse at night. Op walking d may he very, 
great; the knee is bent and the lialient treads on the toes, so as o relieve the 
tension on the nerve, in protracted eases (here , nay be mu el, wasting of 
the muscles, hut the reaction of degeneration can seldom be obtained. In these 
chronic cases cramp may occur ami fibrillar contractions. Herpes may develop, 
but this is unusual. In rare instances the neunl.s ascends and involves tho 

8P /mvTduration and course arc extremely variable. As a rule it is an oh, 
stiaatedbtik lasting for months, or even, with slight remissions, for years. 

uncommon, and the disease mav he relieved ,n one nerve only 
to appear in the other. In the severer forms the patient is bedridden, and 
such*cases prove among tho most distressing and trying winch the physician 

is called upon to treat. 
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In the diagnosis it is important, in the first place, to determine whether^ 
the disease is primary, or secondary to'some affection of the pebdk or of the 
spinal pord. A careful rectal-examinatiah should be made, and, in women, 
pelvic tumor should be excluded Lug ibago m ay be confounded with it. ^Af¬ 
fections of the hip-joint, are easily distinguished by the absence of tenderness 
in the course of the nerve and the sonse-of-paw-oa-raovement of the hip-joint 
or on pressure in the region of the trochanter. ZThere arc instances ofjsacxo- 
jliamdlacase in which the patient complains of pain in the upper parrof the 
thigh, which may sometimes radiate; but careful examination will readily 
distinguish between the affections.Pressurejjn thc nerve trunks of the cauda 
equina, as a rule, causes bilateral pain and disturbances of sensation, and, as 
double sciatica is rare, these circumstances always suggest lesion of the nerve 
roots. ^Between the..severe lightning pains of tabea^ad sciatica the differences 
* ar e usually .well defined. * 

Treatment.— The spinal column should be carefully and systematically ex¬ 
amined, for numerous cases have been relieved by orthopedic. procedures. The 
pelvic organs should also bo investigated. Constitutional conditions, such as 
rheumatism and gout, should receive appropriate treatment. In a few cases 
with pronounced rheumatic history, which come on acutely with fever, the 
i.salicylatea.seem to do good. Inf other instances they are quite useless. If 
there is ajsuspicioa of syphilis, the iodide of potassium should be employed, 
and ir&ganty cases salines. 

-ilesl in bed with fixation of the limb by means of a long splint is a most 
valuable method of treatment in many cases, one upon which Weir Mitchell 
has specially insisted. I have known it to relieve, and in some instances to 
cure, dbstinate and protracted cases which had resisted all other treatment. 
^-Hydrotherapy is sometimes satisfactory, particularly the warm baths or the 
mud baths. Many cases are relieved by a prolonged residence at one of the 
thermal springs. 

< Antipyrin, antifebrin, and quinine arewf doubtful benefit. 

-| I peal applications are more beneficial. The hot-iron or the thermo-eautery 
or blisters-relieve the pain temporarily. Deep injections into the .nerves give 
great relief and may be necessary for the pain. It is best to use.cocaine at 
first, in doses of from an eighth to a quarter of a grain. If the pain is un¬ 
bearable'morphia may be used, but it is a dangerous remedy in sciatica and 
should be withheld as long as possible. The disease is so protracted, so liable 
to relapse, and the patient’s morale so undermined by the constant worry and 
the sleepless nights, that the danger of contracting the morphia habit is very 
great. On no consideration should the patient be permitted to use the hypo¬ 
dermic needle himself. It is remarkable how promptly, in some cases, the 
at rti n fiii r wi «w .afa the nerve will relieve the pain; Acupuncture 
may.also be tried; the needles should be thrust deeply into the most painful 
spot for a distance of about 2 inches, and left for from fifteen to twenty 
minutes. The injection of chloroform into the nerve has also been reerfta- 
mended. 

Electricity-is an uncertain remedy. Sometimes it gives prompt relief; in 
other cases it may be used for weeks without the slightest benefit. It is most 
serviceable in the chronic cases in which there is wasting of the legs, and 
should be combined with massage. The galvanic current should bo used; a 
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lkt electrode should be placed over the viatic notch, and a smaller one used 
along the fcurse of the nerve and its branches, la. very, obstinate cases'nerve- 
stretching may be employed. It Ms sometimes successful* but in other in- 
stances the condition recurs and is as bad a* ever. 


G. general and functional diseases. 

L ACUTE DELIRIUM (QglTs Mania). 

Definition. —Acute delirium which runs a njpidlv fatal course, with alight 
fever, and in which post mortem no lesions are found sullieicnt to account for 
the disease. 

Eti o l ogical factors are emotional strata, menial shock and djstrcss, physical" 
pain, toxaeqyia or infection. It may occur during convalescence from fevers. 
It is a rare disease, and almost all authors arc agreed that, with few exceptions, 
it ia peculiar to women. Cases are reported by many old writers under the 
term brain fever or phrenitis. Hell, at. the lime Superintendent of the Merman 
Asylum, described it * accurately under the designation, “ it form of disease 
resembling some advanced stages of mania apd fever.” 

The disease may set in abruptly or he preceded by a jieriod'of irritability, 
restlessness, and insomnia. The mental symptoms develop with rapidity and 
may quickly reach a grade of the most intense frenzy. There are the wildest 
hallucinations and outbreaks of great violence. The patient talks incessantly, 
but incoherently and unintelligibly. No sleep is obtained, mid id last, worn 
out with the intensity of the muscular movements, the putittat beeoihcsaitterly 
prostrated and assumes the sitting or recumbent jiosture. There may sojne- 
times be definite salaam movements, and in a case which 1 saw at Westphal’Bj 
clinic the patient incessantly made motions as if working a pump handle. After 
a period of intense bodily excitement, lasting for from twenty-four to thirty- 
six hours or longer, the patient ean*bo examined, and presents the conditions 
which Bell deserilied as typlio-mania. The temperature ranges from 102° to 
104°, or oven higher. The tongue is dry, the pulse rapid and feeble; some¬ 
times there are seen on the skin hull® and pustules, and frequently sores from 
abrasion and self-inflicted injuries. Toward the dose or, according to Spitzka, 
even during the development of the disease there may lie lucid intervals. There 
may be peteehimon the skin, and often there is marked congestion of the face 
and extremities. The duration of the disease is variable. Very acute cases 
may terminate within a week; others persist for two or even three weeks. The 
course of the disease is almost uniformly fatal. The anatomical condition is 
practically negative, or at any Tate presents nothing distinctive. There is great 
venous engorgement of the vessels of the meninges and of the gray cortex. 
In two cases in which I made a careful microscopical examination of the gray 
matter there were perivascular exudation and leucocytes in the lymph sheaths, 
an<T perigangliar spaces. In the inspection of fatal cases of acute del mum 
careful examination should he made of the lungs and ileum. It should be 
borne in minebihat in a majority of the cases dying in tins manner, there is 
engorgement of the bases of the lungs or eve n deglutition pneumonia. 

* American Journal of Insanity, 1849, 
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The nature of the disease is quite unknown. Some of the cases suggest/ 
acute‘infection. Spitzka thinks that it is due to an autochthonous nerve 
poison. • 

Diagnosis. —There arc several diseases which may present identical symp¬ 
toms. As Bell remarks in his paper, the first glance in many cases suggests 
typhoid^ fever, particularly when the patient is seen after the violence of the 
mania has subsided. He gives two instances of this which* were admitted 
from a general hospital. Enlargement of the spleen, the occurrence of spots, 
and the history give clews for the separation of the cases; but there arc in¬ 
stances in which it is at first impossible to decide. Moreover, typhoid fever 
may set in with the most intense delirium. The existence of fever is the most 
deceptive symptom, and its combination with delirium and dry tongue so com¬ 
monly means typhoid fever that it is very difficult.^ avoid error. 

Acute pneumonia may come on with violent maniacal delirium and the 
pulmonary symptoms may be entirely masked. 

Occasionally acute uraemia sets in suddenly with intense mania, and finally 
subsides into a fatal coma. The condition of the urine and the absence of 
fever would be important diagnostic features. 

The character of the delirium is quite different from that of mania a potu. 
It may be extremely difficult to differentiate acute delirium from certain cases 
of cortical meningitis occurring in connection with pneumonia, ulcerative 
endocarditis or tuberculosis, or due to extension from disease of the ear. This 
sets in more frequently with a chill, and there may be convulsions. 

Treatment. —Even though bodily prostration is apt to come on early and 
be profound, in tip; case of a robust man free venesection might be tried. 1 
I havd been criticised for this advice, but repeat it. It is not at all improb¬ 
able that some of the many cases of mania in which Benjamin Rush let blood 
'with such benefit belonged to this class of affections. Considering its remark¬ 
able calming influence in febrile delirium, the cold bath or the cold pack should 
be employed. Morphia and chloroform onay be administered and hyosune 
and the bromides may be tried. Krafft-Ebing states that Solivetti has obtained 
good results by the use of ergotin. Unfortunately, as asylum reports show, the 
disease is almost uniformly fatal. 


EL PARALYSIS AGITANB. 

(Parkinson’s Disease; Shaking Palsy.) 

Definition. —A chronic affection of the nervous system, characterized by 
muscular weakness, tremors, and rigidity. 

Etiology. —Men are more frequently affected than women. It rarely 
occurs under forty, but instances have been reported in which the disease began 
about the twentieth year. It is by no means an uncommon affection. Direct 
•heredity is rare, but the patients often belong to families in which there •an¬ 
other nervous affections. Among exciting causes may be mentioned exposure 
to cold and wet, and business worries and anxieties. In some instances the 
disease has followed directly upon severe mental shock or trauma. Cases have 
been described after the specific fevers. Malaria is believed by some to be an 
important factor, but of this there is no satisfactory evidence. 
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Morbid Anatomy. —No constant lesions have boon found. The similarity 
between certain of the features of Parkinson's disease; and (host; of ohl ago 
suggest that the affection may depend upon a premature senility of certain 
regions of the brain. Our organs do not age uniformly, but in some, owing to 
hereditary disposition, the process may he more rapid than in others. “ Park¬ 
inson’s disease has no characteristic lesions, hut on the other hand it is not a 
neurosis. It ln!s for an anatomical basis the lesions of cerebro-spinnl senility* 
which only differ from those of true senility in their early onset and greater, 
intensity” (l)ubief). The important changes are doubtless in the cerebral 
cortex. 

Symptoms. —The disease begins gradually, usually in one or other hand, 
and the tremor may be either constant or intermittent. With this may la; asso¬ 
ciated weakness or still'ne^. At first these symptoms limy he present, only 
after exertion. Although the onset is slow and gradual in nearly all eases,"' 
there are instances in which it sets in abruptly after fright or,trauma. When 
well established the disease is very characteristic, and the diagnosis can lie made 
at a glance. The. four prominent symptoms are tremor, weakness, rigidity, 
and the attitude. 

Tbbmob. —This may ho in the four extremities or confined to hands or 
feet; the head is not so commonly affected. •The tremor is usually marked in 
the hands, and the thumb and forefinger display the motion made in the act 
of rolling a pill. At the wrist there are movements of pronatmn and supina¬ 
tion, and, though less marked, of flexion and extension. The upper-arm mus¬ 
cles are rarely involved. In the legs the movement is most evident at the 
ankle-joint, and less in the toes than in the fingers. Shutting of'tjie head is 
less frequent, hut does occur, and is usually vertical, not rotatory. Lite rate 
of oscillation is about five per second. Any emotion exaggerates the inovcnifut. 
The attempt ul a voluntary movement may check the tremor (tin; patient may 
be able to thread a needle), but it returns with increased intensity. The 
tremors cease, as a rule, during sleep, but. persist when the muscles are not 
in use. The- writing of Uie patient is tremulous and zigzag. 

Weakness. —Loss of power is present in all cases, and may occur even be¬ 
fore the tremor, but is not very sinking, as tested by the dynamometer until 
the late stages. The weakness is greatest where the tremor is most developed 
The movements, too, are remarkably slow. There is rarely complete loss of 


rower 

Bigidity may early be expressed in a slowness and stiffness in the volun¬ 
tary movements, which are performed with some effort and d.flieu ty, and all 
the actions of the patient are deliberate. Tins rigidity is m all the muscles, 
and leads ultimately to the characteristic attitude. 

Attitude and Gait. —The head is bent forward the back is bow«1 and 
the arms are held away from the body and are somewhat flexed at the t»w- 
joints. The face is expressionless, and the movements of the 1. . are 
slow. The "eyebrows are elevated, and the whole expression is immobile oi> 
mask-like the so-called Barkinsou^jnask. The voice, as pointed out bv Bu - 

SS Jfct ESS-** "t *- ■‘Sfi 

a sentence; then the words are uttered with rap 1 ty, . h 0 f 

SkSfitf? hL 5L? 
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hand is at rest; in the late stages they can not be extended. Occasional^ 
there*is overextension of the terminal phalanges. The hand is usually turned 
toward the ulnar side and the attitude somewhat resembles that of advanced 
cases of rheumatoid arthritis. In the late stages there are contractures at the 
elbows, knees, and ankles. The movements of the patient are characterized 
by great deliberation. He rises from the chair slowly in the stooping atti¬ 
tude, with thfe head projecting forward. In attempting to*walk the step-; 
are short and hurried, and, as Trousseau remarks, he appears to be running 
after his centre of gravity. This is termed festination or propulsion, in con¬ 
tradistinction to. a peculiar gait observed when the patient is pulled backward, 
when he makes a number of steps and would fall over if not prevented—retro- 
pulsion. 

Tfhe reflexes arc normal in most eases, but in a few they are exaggerated. 

. Of sensory disturbances Charcot has noted abnormal alterations in the 
temperature sense. The patient may complain of subjective sensations of heat,_ 
either general or local—a phenomenon which may be present on one side only 
and associated with an actual increase of the surface temperature, as much 
as 6° F. (Gowers). In other instances, patients complain of cold. Localized 
sweating may be* present. The skin, especially of the forehead, may be thick¬ 
ened. The mental condition rarely shows any change. 

Variations in the Symptoms. —The tremor may be absent, but the rigid¬ 
ity, weakness, and attitude are sufficient to make the diagnosis. The disease 
may be hemiplegic in character, involving only one side or even one limb. 
Usually these arc but stages of the disease. 

Diagnosis.—In t well-developed eases the disease is recognized at a glance. 
The attitude, gait, stiffness, and mask-like expregsi^n arc points of as much 
importance as the oscillations, and usually serve to separate the cases from 
s enile and other forms of tremor. 7 Disseminated sclerosis develops earlier, and 
is characterized by the nystagrftus, and the scanning speech, and does not pre¬ 
sent the attitude so constant in paralysis, agitans. Yet Schultze and Sachs 
have reported cases in which the signs of multiple sclerosis have been asso¬ 
ciated with those of paralysis. The hemiplegic- form- mighif be -confounded 
■ with pr>»( -hemiplegic tremor, but the history, the mode of onset, and the greatly 
increased reflexes would be sufficient to distinguish the two. T he Parkins onian 
face is of great importance in the diagnosis of thejatacure and anomalous 
forms. j*p- 

The disease is incurable. Periods of improvement may occur, but the tend¬ 
ency is for the affection to proceed progressively downward. It is a slow, 
degenerative process and the cases last for years. ’ 

Treatment. —There is no method which can be recommended as satisfac¬ 
tory in any respect. Aisanic, opium, and hyoscyamine may be tried, but the 
friends of the patient should be told frankly that the disease is incurable, 
and that nothing can be done except to attend to the physical comfort* of the 
patient. Regulated and systematized exercises should be carried out •. 

. Other Forms of Tremor. 

» 

(o) Simple Tremor. —This is occasionally found in persons in whom it is 
impossible to assign any cause. It may be transient or persist for an indefi- 
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*nite time. It is often extremely slight, and is aggravated by all causes which 
lower the ^tality. 

(&) Hereditary Tremor. —C. L. Dana has rejmrted remarkable eases of 
hereditary tremor. It occurred in all the members of one family, mid begin¬ 
ni ng in .iftfancy continued without producing any serious changes. 

(c) Senile Tremor. —With advancing age Ireinuloiisiiess dupng muscular 
movements is Atromcly common, but is rarely seen under seventy. It is 
always a fine tremor, which begins in tlie hands and often extends to the’ 
muscles of the neck, causing.slight movement of the head. 

(d) Toxic tremor is seen chiefly as an cITect of tobacco, alcohol, lead, or 

m ercur y: more rarely in arsenical or opium poiSoning. In elderly men who 
smoke much it may be entirely due to the tobacco. One of the commonest 
forms of this is the alcoholic tremor, which occurs only on movement and has 
considerable range. Lead tremor is considered under lead poisoning, of which 
i£ constitutes a very important symptom. * • 

(«) Hysterical tremor, which usually occurs under circumstances which 
make the diagnosis easy, will be considered in the section oif hysteria. 


TTT- ACUTE CBjOREA. 

(Sydenham’s Chorea; St. Vitus’s Dance.) 

Definition.— A disease chiefly alToctmg children, characterized by irregular, 
involuntary contraction ot the muscles, a variable amount of psychical dis¬ 
turbance, and a remarkable liability to acute endocarditis. 

Etiology.— tSnx.—Of 551 cases which I analyzed from.the Philadelphia 
Infirmary for Diseases of the Nervous System. 71 per cent were in females 
and 29 per cent in males. Of 808 Johns Hopkins Hospital cases, 71.2 I** 
cent were females (Thayer and Thomas). 

l_ Age.—T he disease is most common between the ages of live amt tlftecn. 
Of 522 cases, 380 occurred in tin# period; 81.5 per cent in Tlmyer and 
Thomas’ scries. It is rare among the negroes and native races of America. 
Only 25 of the Johns Hopkins Hospital cases were in negroes. 1 lie cases are 
most numerous when the mean relative humidity is excessive and the baro¬ 
metric pressure low (Lewis). . . „ 

i Rheumatism.— A causal relal ship between rheumatism and chorea ha 

been claimed by many •since II,e time of Bright. I he lvngl.sb and rem 
writers maintain the closeness of this connection: on the oilier band, <h rn 

authors, as a rule, rotfanl tins miniirtion >> n ' ) ,n<,,ns 4 .“ - . 

:,54 cases in 15 5 .MTi-o.it I how of rlioiinmtiHii m the famil). 

In 88 cases, 15.8 per cent, there was a history of articular swelling acute or 
subacute. In 33 cases there were pains, some ^ 

various parts, but not assoidated with join mu ie. , .p ; g 

with manifest articular trouble, the percentage is ra ' ... tt history 

mther remarkable that in our Baltimore senes tl.c percentage with a history 

of rheumatism was the same— 2Lb. ; n chorea 

n.d doSVffSTrfor, o, < J “"« rf L In «L in.tanc 

sets ig with or follows immediatel) upon the a , 
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it is impossible to decide whether the joint symptoms 01 * the movements have 1 
, appeared first. It is difficult to differentiate the cases of irregulai^pams with¬ 
out definite joint affection. It is probable that many of them arc rheutnatw, 
and yet I think it would be a mistake to regard as such all cases in children 
in which there are complaints of vague pains in the bones or muscles^-so-called 
growing pains. It should never be forgotten, however, that a. slight nrHrular 
swelli ng may be the sole manifestation of rheumatism in a child—-so slight, 
igdecd, that the disease may be entirely overlooked. 

t, Hkaht-ihkease.— Endocarditis is believed by some writers to be the- caiw: 
of the disease. The particles of fibrin and vegetations from the valves pass as 
emboli to the cerebral vessels. On this* view, which we shall discuss later, 
chorea is the result of an embolic process occurring in the course of a rheu- 
., matie endocarditis. « 


C - Infectious Disea8 ES.-^fScarlct fuver with arthritic manifestations may 
e a direct antecedent. Sturgfes states that a history of previous^vliuoping- 
onugh occurs more frequently in choreic than in other children, but I find 
no evidence of tiffs in the Infirmary records. With the exception o ffrhcu inat 10 
fever, there is no intimate relationship between chorea and the acute diseases 
incident to childhood. It may be noted in contrast to this that the so-called 
canine- chores! is a common sequel of distemper. Chorea has been known In 
develop in the course of aqQpmte pyaemia, and to folloajtgonorrhoea and^puer- 
peral fever. 

' , Anaemia is less often an antecedent than a sequence of chorea, and though 
cases develop in children who are amende and in poor health, this is by im 
meang the rule. Chorea may develop in chlorotic girls at puberty. 

■f Pbeonancy. —A choreic patient may become pregnant; more frequently 
the disease occurs during pregnancy; sometimes it develops post partnm. 
Buist, of Dundee (Trans. Edin. Obs. Soc., 1895), has tabulated carefully flit) 
recorded cases to that date. Of 226 cases, in 6 the chorea preceded the preg¬ 
nancy; in 105 it occcurrcd during the pregnancy; in 31 in recurrent preg¬ 
nancies; 45 cases terminated fatally, and in 16 cases the chorea developed post 
partum. The alleged frequency in-illegitimate primipivnr is not home out by 
his figures. Beginning in the first-three months were 108 cases, in the set owl 
three months. 10 cases, in the last three months 25 cases. The disease is often 


severe, and maniacal symptoms may develop. 

f A ten dency to the disease is found in certain families. In 80 cases there 
was a history of attacks of chorea in other members. In one instance both 
mother and grandmother had been affected. Hjgb'ntmng, excitable, neivuu- 
children are especially liable to the disease .'] Fright is considered a frequent 
cause, but in a large majority of the cases no close connection exists between 
the fright and the onset of the disease. Occasionally the attack sets in at 
once. Mental worry, trouble, a sudden g^jpf, or a scolding may apparently 
be the exciting cause/pThe strain of education, particularly ia-gids durm!) 
' ipo tUinl hemidecade, is a most important, factor in the etiology of the dist'iin 1 
^Bright, intelligent, active-minded girls from ten to fourteen, amluTlous to d ( 
{well at school, often stimulated in their efforts by teachers and parents, font 
a large contingent of the cases of chorea in hospital aud private practiic 
Stuiges has called special attention to this school-made chorea as one seriow 
evil in our modem method of f greed education .// Imitation, which is mca 
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poned as an o.xcit Inj^ can so, is extremely rare, anil does not appear to havo 
influenced the onset in a single ease in I lie Infirmary reeorils. ♦ 

The disease may ii i|ml_lxJoilow an injury or a slight surgical operation. 
J jpfley irgtati,ou was believed to play an iinjKytant role in the disease, particu¬ 
larly the presence of $orms or4geiiital irritation; but 1 have met with no in¬ 
stance in which the disease could be attributed to either of these causes. Loual 
spasm, particularly of the fact—the habit chorea of Mitchell—may be asso¬ 
ciated with irritation in the nostrils and adenoid growths in the vault, of t,ho t 
pharynx, as pointed out by Jacobi. 

/ It has been claimed by Stevens that peuiur defect* lie at the basis of many 
ca«M_fif.chorea, and that with the correction of these the irregular movements 
disappear. The investigations of lie Seliweinitz show that ocular defects do 
not occur in greater proportion in choreic than in other children. A majority 
of the cases in which operation has been followed by relief have boon instances 
oldie, local or general. . , 

Morbid Anatomy and Pathology. —No constant lesions have hi'cn found 
in the nervous system in acute chon'll. Vascular change*,,such as hyaline 
transformation, exudation of leucocytes, minute hiemorrhages, and thrombosis ( 
of the smaller arteries, have been described. 


Embolism of the smaller cerebral vessel* has been found, .and there are ■ 
on record 7 eases of embolism of the initial artery of the retina (II. M. 
Thomas, 1901). Based on the presence of emboli, Kirkes and others have 
supported what is known as the embolic theory of the disease. Endocarditis 
is by far the most frequent lesion in Sydenham's chorea. With no disease, 
not excepting rheumatism, is it so constantly associated., I have collected 
from the literature (to July, 18!)1) the records of 73 autopsies; there were 03 
with endocarditis.* The endocarditis is usually of the simple variety, but 
the ulcerative form lias occasionally lieen described. 

We are still far from a solution of all the problems connected with chorea. 
Unfortunately, the word has been u*cd to cover a series of totally diverse dis¬ 
orders of movement, so that there are still excellent observers who hold that, 
chorea is only a symptom, and is not to lie regarded as an etiological unit. The 
chorea of childhood, the disease which Sydenham described, presents, however, 
characteristics so unmistakable that it must he regarded as a definite, substan¬ 
tive affection. We can not discuss fully, hut only indicate briefly, certain of 
the theories which have been advanced with regard to it. The most generally 
accepted view is that it is a funclioml bruin dmrder affecting the nerve- 
centres controlling the motor apparatus, an instability of the nerve-cel s, 
brought about, one supposes by hypenemia, another by aniem.a a third by 
psychical influences, a fourth by irritation, central or peripheral Of the actual 
nature of this derangement we know nothing, nor, indeed, whether the i ha ig 
are primary and the result of a faulty action of the cortica cells or wh her t e 
impulses are secondarily disturbdfl in their course down the motor path. I he 
predominance of the disease in females, and its onset at a time when the cdu-. 
cation of the brain is rapidly developing, are etiological facts which Sturges 
has urged in favor of the view that chorea is an expression of functional insta¬ 
bility of the nerve-centres. _ __ 


• Osier, Chorea and Choreiform Affections, 
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2» Tim —f'--'-'" -y originally advanced by Kirkes has a solid basissf 

of faot, but it is not comprehensive enough, as all of the cases^an not be 
brought within its limits. Ther e are instances vyithonl. endocar ditis, and 
without, so far as can be ascertained, plugging of cerebral vessels; and 
there are also cases with extensive endocarditis in which the histological 
examination of the brain, so far as embolism is concerned, was negative. 
J a favor of the embolic view is the experimental production in animals of 
chorea by Rosenthal, and later by Money, hy injonting flna pnrtmlaa.J&m 
the carotids . 

, Lately, as indeed might be expected, chorea has been regarded as anio fec- 
foiip dLtp.nft< Nothing definite has yet been determined. In favor of this 
view it has been urged, as it is impossible to refer the chorea to endocarditis or 
the endocarditis in all cases to .thanmutism, that ^nth a 

c ommon cause, som e infectious, agent* which is capftble also, in persons predis¬ 
p osed, of ex citi ng ar ticular disease. Cases have been reported in scarlet fever 
with arthritic manifestations, in puerperal fever, and rheumatism, also after 
gonorrhoea, and sjich facts are suggestive at least of the association of the 
disease with infective processes. Possibly, as has been suggested by some 
writers, the parfilytic conditions associated with chorea may be analogous to 
those which occur in typhoid and certain of the infectious diseases. On the 
other hand, there are conditions extremely diflieult to harmonize with this 
view. The prominent psychical element is certainly one of the most serious 
objections, since there can be no doubt that ordinary chorea may rapidly follow 
a fright or a sudden emotion. 

Symptom.—Three groups of cases may be recognized—the mild, seseiO) 
and mattiabal chorea. 

1 . Mild Chore a .—In this the affection of- the-muscles- is -slight, the speech 
is not seriously, disturbed, and the general health not impaired. Premoni- 
toryjymptoms are shown ini rest lessness and inability, to ait still, a condition 
well characterized by the term “fidgets.” There are^pmgliflu&l.disturbances, 
such as crying spells, or sometimes night-lcrrors. There may b^paina in the 
limbs and headache. J.Digestive disturbances ahd^anaemia may bepresent. A 
} change in the temperament is frequently noticed, and a rlnriln, quiet.child 
may become cross and irritable. After th®e-symptoms have-persisted- for a 
w eek or more the characteristic ipvnluntary h °g in . and are often 

first noticed” at” the table, when the child spills a tumbler of water or upsets a 
"plate. There may be only awkwardness or sligh^incoordination of voluntary 
movements, or‘instant, irregular clonic spasms. The" 4 eiky, irragular_char- 
actei Lof the m ovements, differentiates them from almost every, other disorder 
of motion. In the mild cases only one hand, or the hand and face, are affected, 
and it may not spread to the other side. 

In the second grade, the severe form, the* moyfiments become general and 
v l!ne patient may be. unable to get about or to feed or undress herself, owing 
,to The” constant, irregular, clonic contractions of the various muscle groqp*- 
\The speech is also affected, and for days the child may not be able to talk. 
Often with the onset of the severer symptoms TJherq is loss of power on one 
side or in the limb most affected. 

_ The third and most extreme form, the so-called mjminral nhsrcn. or 

( chorea tnsantsns. js truly a terrible disease, and may develop out of the ordi- 
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fiiaiy form. These cases are more common in mlnlt women ami may develop 
dnring ..aoe»aapey. 

I Chorea begins, as a rule, in the.hands and anna. then involves the faoo,£nd 
subsequently the legs. Tlie movements mav,bc amlin«‘il to one side—hemi-' 
r- hprea. Jhe attack begins oflenest on the right side, though occasionally it is, 
general from the outset. One arm and the opposite leg may be involved. In 
nearly 2 pne-fourth of the eases speech is affected; this may amount only to an' 
embarrassment or hesitancy, hut in other instances it becomes an incoherent, 
jumble. In.very severe eases the child will make no attempt to speak. The 
mnbilitx .ifl in articulation rather than in jihonation.Jl’uroxysiiis of panting 
and of hard expiration may occur, or odd sounds*may he produced. As a rule. 
t^he'ftTpycinents cease during sleep. 

! - A prominent symptom is muscular weakness, usually no more than a eon- ^ 
^dition of paresis. The loss'of power is slight, hut the weakness may he shown 
by an enfeebled grip or hv a dragging of the lgg or limping. t In his original 
account Sydenham refers to the “unsteady movements of one of the logs, 
which the patient drags.” There may he extreme paresis with hut few move¬ 
ments_the paralytic chorea of Todd. Occasionally a local paralysis or weak¬ 

ness remains after the attack. 

It is doubtful whether choreic spasms intend to the muscles of organic* 
life. The rapid action and disturbed rhythm of the heart present nothing 
peculiar to the disease, and there is no support for the view that irregular con¬ 
tractions occur in the papillary muscles. 

Heaiit Symptoms.— Neurotic. —As so many of life subject* ot chorea are 
nervous girls, it is not surprising that a common symptom is a rapidly acting 
hefcrt. Irregularity is not so special a feature in chorea as rapidity. he 
patients seldom complain of pain about the heart. • 

Hamic Murmurs. —With anaania and debility, not uncommon associates 
of chorea in the third or fourth week, we find a corresponding cardiac eondi- 
• tion. The impulse is diffuse, perils wavy in thin children H.c care ids 
throb vi ci blr and in the recumbent posture there may lie pulsation in tin cer¬ 
vical veins.On auscultation a systolic, murmur is heard at the base, perhaps, 

too, at the apex, soft and blowing in quality. villvl ,litis rarely 

Endncarditis.—^ in rheumatism, so in chorea, acute valvulitis rarely 
f^ri^TrilwthaTIt is usualiy'assoclded'with murmurs at one or 

practitioner the HW.it* •*— n,n, to 
ma ^ e: ,. i •t,i r( , n „ Hvstolic niurmur of soft quality is ox- 

m In thin, nervous chdd n oI the scau d JBlu .d, particu- 

tremelv common atihfi-base, w™ twmuw , f „„ 
larly at the second .left costal cartilage nnc s ? y an ,i heard 

murmur of £ amwnic, enfeebled. 

alao^alQPK the left sternal marg .^ pn( )ocnTditis or Insufficiency, 

states, and does not necessarily . ( , quality, and 

(31 i murmur .1 *“ ,|„ 

transmitted to a* or rale" ’i f ' it i, , ip „ „f enlarsonicnt of the Inert, 
mitral valve, and is usually assoe« evidence of eye and 

When in doubt it * much safer to trust 



1050 DISEASES OF THE NERVOUS SYSTEM. 

than to that of the ear. If the apex, beat is. in thc-normal . position, 
and the area of dulness not increased vertically or to the right of^he sternum, . 
there is probably no-serious- valvular disease. • 

'(5) The cndocarditia_nf_chorea is almost invariably of the single or 
warty form, and in itself is rlangnmus: but it is apt to lead to those 
sclerotic changes in the valve which produce incompetcncy. Of 140 patients 
examined more than two years after the attack, I found the<heart normal in 
61; in 17 there was functional disturbance, and 72 presented signs of organic 
* heart-disease. 

(6) Pericarditis is an occasional complication of chorea,.usually in cases 
with we ll-marked rheumatism. 

In an analysis of the cases at the Johns Hopkins Hospital, Thayer found 
evidence of involvement of the heart in 26 per cent of the out-patients and 
r in more than 60 per cent of the cases in the war<§. Cardiac involvement was 
more common in the cases witji a history of rheumatism, and was much more 
frequent in the relapses. 

Sensory Disturbances. —Pain in the affected limbs is not common. 
Occasionally there is soreness on pressure. There are cases, usually of henii- 
chorea, in which pain in the limbs is a marked symptom. Weir Mitchell has 
spoken of these as painful choreas. Tender points along the lines of emergence 
of the spinal nerves or along the course of the nerves of the limbs arc rare. 

Psychical disturbances are common, though in a majority of the cases 
slight in degree. < Irritability of temper, marked jyilfillness, an^cmotional 
outbreaks may indicate a complete change in the character of the child. Then? 
i^deficiency in the powers of concentration, the memory is enfeebled, and the 
aptitude Yor study is lost. Rarely there is progressive impairment of the 
intellect with termination in actual dementia. - Acute melancholia has been 
described (Edes)£ Hallucinations of sight and hearing may occur. Patients 
may behave Ban odd and strange manner and do all sorts of meaningless acts. 
By far the most serious manifestation qf this character is the maniacal de¬ 
lirium, occasionally associated with the very severe cases —chorea insaniens. 
Usually the motor disturbance in these cases is aggravated, but it has been 
overlooked and patients have been sent to an asylum. 

The psychical element in chorea is apt to bo neglected by the practitioner. 
It is always a good plan to tell the paicnis that it is not the muscles alone 
of the child which are affected, but that the general irritability and change 
of disposition, so often found, really form part of the disease. 

The condition of the reflexes in chorea is usually normal. Tmph ic 
legions rarely occu r in chorea unless, as some writers have done, we regard 
the joint troubles as nrthr , p°* hia ° »eenrring in .the course of a cerebro-spinal 
disease. 

Fever, usually, slight, was present in all but one of 110 cases treated in 
my wards (Thayer). H. A. Ilare states that in monochorea the tempera¬ 
ture on the affected side may be elevated; but this is not an invariable yule. 
Endocarditis may occur with little if any rise in temperature; but, on the 
other hand, with an acute arthritis, severe endocarditis or pericarditis, and m 
the cases of maniacal chorea, the fetor may range from (02° to 104°. 

Cutaneous Affections. —yhe-piginontstion, which is not uncommon, lS 
due to jjin nmnie Herpes zoster occasionally occurs^ Certain skin eruptions, 
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r nnml l y r imnmatin. j„ character, arc not nncnmmnn. Krytlumm 

.^flnanm h* be en. .dcscrih od-and i lime men several cases with n purfluric 
urticaria. There may, indeed, be the more aggravated condition of rheumatic 
purpura, known as Sehdnlein’s pelium rliciniuitica. Subcutaneous fibrous 
nodules, which have been noted by Knglish observers in many cases of chorea, 
associated with rheumatism, are extremely rare in the United States. 

Duration and Termination. —From eight to ten weeks is (lie average dura-* 
tion of an attack of moderate severity. Chronic chorea rarely follows the 
minor disease which we have been considering. The cases describ'd under 
this designation in children arc usually instances of cerebral sclerosis or Fried¬ 
reich’s ataxia; but occasionally an attack which has come on in the ordinary 
way persists for months or years, and recovery ultimately takes place. A 
slight grade of chorea, particularly noticeable under excitement, may jiorsist 
for months in nervous children. 

The, tendency of chorea to recur has been noticed by alj writers since 
Sydenham first made the observation. Of 110 cases analyzed for this purpose, 
240 had one attack, 110 had two attacks, ,‘1.5 three attacks,.1,0 four attacks. 
12 five attacks, and 3 six attacks. The recurrence is apt to lie vernal. 

Bscoyery is the rule in children. The statistics of onl-palienl depart¬ 
ments are not favorable for determining the* mortality. A reliable estimate 
is that of the Collective Investigation Committee of (he British Medical Asso¬ 
ciation, in which 9 deaths were reported among 43!) cases, about 2 jier cent. 

The paralysis rarely persists. Mental dnlness may lie present for a lime, 
but usually passes away; permanent impairment of the mind is an exceptional 


^Diagnosis_There are few diseases which present more charactcristic’feat- 

uros, and in a majority of instance* the nature of the trouble is recognizednt 
a glance - but there are several affections in children which mayrfimulate and 


be mistaken for it. . 

(a) Multiple and diffuse cmbraUsclcrosui. 1 tie 
for ordinary chorea, and have been described in 


cases nrc'often mistaken 
the literature as chorea 


There are doubtless chronic changes in the cortex. As a rule, the move- 
ments are readily distinguishable from those of true chorea, but t ie simulation 
rLmethnes very close ; the onset in infancy, the impaired intelligence, 
IcreS rXcs and in instances rigidity, and the chrome course of the 

disease separate them sharply'J™ ^Xlmntcteriied disease were for- 
merl^ckss^^M chorea ^ Tbe slow, irregular, incoordinate movements the 
scoliosis the^scanning speech, the early talipes, the 
i.y of the 

( c Hn rare cases t ie p y j or paraplegia of spinal origin; but 

when both legs are alt ^ ye ?J g arc vory Might. 

thrs can be the case only when closely, and unless there 

(d) Hystena may mmuha 0 J We to make a diagnosis. Most 

‘Ivinta in Ch °” ” 
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mask the true nature of the disease and patients have even been sent to ti/ 
asylflm. 

t Treatment.—^Abnormally bright, active-minded children belonging to fam¬ 
ilies with pronounced neurotic faint should be carefully watched from, tbfi ages 
of eight .to fifteen and not allowed to overtax their mental powers. So fre¬ 
quently in children of this class does the attack of chorea date from the worry 
•and stress incident to school examinations that the competition for prizes or 
places should be emphatically forbidden. 

J?he treatment of the attack consists largely in attention to hv g ie q ic niftis- 
ures, with which alone, in time, a majority of the cases recover. Parents 
should be told to scan gently the faults and waywardness of choreic children. 

, The psychical jtement, strongly developed in so many cases, is best treated 
' by quiet and siSRsion.;, The child should be confined to bed in the recumbent 
posture, and mental as well as bodily quiet enjoined. In private practice this 
is often impossible, but with well-to-do patients the disease is always serious 
enough to demand the assistance of a skilled nurse. Toys and dolls should 
not be allowed at*.first, for the child should be kept amused without excitement. 
The rest allays the hyper-excitability and reduces to a minimum the possibility 
of damage to {he valve segments should endocarditis exist. Time and again 
have I seen very severe cases which had resisted treatment for weeks outside 
a hospital become quiet and the movements subside after two or three days of 
absolute rest in bed. 

The child should be kept apart from other children and, if possible, from 
other members of the family, and should see only those persons directly con¬ 
cerned with the qursing of the case. In the latter period of the disease daily 
rubblhga may be resorted to with great benefit. 

• The medical treatment of the disease is unsatisfactory; with the exception 
of arsenic, no remedy seems to have any influence in controlling the progress 
of the affection. Without any specific action, it certainly does good in many 
cases, probably by improving the genera?, nutrition. It is conveniently given 
in the form of Fowler’s solution, and the good effects are rarely seen until 
maximum doses are taken. It may be given as Martin originally advised 
(1813); he began “ with five drops and increased one drop every day, until 
it might begin to disagree with the stomach or bowels.” When the dose of 
15 minims is reached, it may bo continued for a week, and then again in¬ 
creased, if necessary, every day or two, until physiological effects are manifest. 
On the occurrence of these the drug should be stopped for three or four days. 
The practice of resuming the administration with smaller doses is rarely neces¬ 
sary, as tolerance is usually established and we can begin with the dose ■which 
the child was taking when the symptoms of saturation occurred. I have fre¬ 
quently given as much as 25 minims three times a day. Usually the signs of 
saturation are trivial but plain, but in very rare instances more serious symp¬ 
toms develop. A fatal arsenical neuritis followed in the case of a child, aged 
. eight, who took seven drops of Fowler’s solution three times a day for ten 
days, then stopped for a week, and then took seven drops three times a day for 
fourteen days (Cary Gamble, Jr.). 

OfjMther medicines, strychnine, the ziijc ..compounds, nitrate of silver, 
bromjde-of potassium, belladonna, chloral, and especially cinueifuga, have 
been recommended, and may be tried in obstinate cases. 
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For its tonic effect electricity is sometimes useful; luit it is not necessary 
& a routing treatment. Tire question of gymnastics is an important “one. 
Early in the disease, when the movements are active, they are not advisable; 
but during convalescence carefully graduated exercises are undoubtedly liene- 
ficial. It is not well, however, to send a choreic child to a school gymnasium, 
as the stimulus of the other children and the excitement of the romping, 
violent play are very prejudicial. 

Other points in treatment may be mentioned. It is important to regulate 
the bowels and to attend carefully to the digestive functions. For the muemia 
so often present preparations of iron are indicated. 

In the severe cases with incessant movements, sleeplessness, dry tongue, 
ind delirium, the important indication is to procure rest, fqr which purpose 
chloral may be freely given, and, if necessary, morphia. Chloroform inhala¬ 
tions'may be necessary to control the intensity of tin’ paroxysms, but the lugh 
rate of mortality in this class of cases illustrate* how often our.licst endeavors 
are fruitless. The-wet pack is sometimes very soothing and should be tried. 
As these patients are apt to sink rapidly into a low typhoid*state with heart 
weakness, a supporting treatment is required from the outset.. 

Cases are found now and then which drag on from month to month 
without getting either better or worse and’resist all modes uf treatment. 
Change of air and scene is sometimes follow'd, by rapid improvement, and 
in these cases the treatment by rest and seclusion should always Ik 1 given a 


full trial. . , 

In all cases care should be taken io examine the nostrils, and glaring ocular 
defects should be properly corrected either by glasses or, .if nccefsarji, by 

^ After the child has recovered from the attack, (he parents should bo warndd 
that return of the disease is by no means infrequent, and is particularly liable 
to follow overwork at school or debilitating mlliicnccs of any kind. I hose 
relapses are apt to occur in the spring. Sydenham advised purging in order 
to prevent the vernal recurrence of the disease. 


IV. OTHER AFFECTIONS DESCRIBED AS CHOREA, 

(a) Chorea Major; Pandemic Chorea.-Tl.e com.non name. SI. Vitus’s 
dance applied to chorea has come to us from the middle ages, when under 
tlifiiinfluence of religious fervor there, were ppi.lcmics characlemed by great 
1 —r— tihL For Uk* P^tiof of IIh'mj symptom**, 

mmitement, gedicuTatmn a ddauaug 1(|l „ nWl |(rovin , (> , |m H«u- 

Jita exwive p#^'^'^-^ Epulemics of tins sort occurred 
during the ^nineteenth century, and descriptions ofthem among theearly 

settlers inWy have in ZZ 

fortunate that Sydenham applied tl hysterical mani- 

totally distinct from this chorea major, which is in reality an hysti.ncal 

festation under the influence of rehgious cxei em< ^ French). 

<*> 'I -r si.it 

Two groups of eases may » , lwe(1 H)asmo dio movements, and 

» si’.. & a*.» «ph- - 
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psychical symptoms, a condition to which French writers have given the nam/ 
tic convulsif. * 

. (1) Habit Spasm.—T his is found chiefly.in. childhood, most frequently 
in girls from seven to fourteen years of age (Mitchell). Iii its simplest form 
there is a Budden, quick contraction of certain of the facial muscles, such as i 
rapid winking or drawing of the mouth to one side, or the neck muscles are 
“involved and there are unilateral movements of the head. The head is given 
a sudden, quick shake, and at the same time the eyes wink. A not infrequent 
form is the shrugging of one shoulder. The grimace or movement is repeated 
at irregular intervals, and is much aggravated by emotion. A short inspira¬ 
tory sniff is not an uncommon symptom. The cases arc found most frequently 
in children who are “ out of sorts,” or who have been growing rapidly, or wlm 
have inherited a tendency to neurotic disorders., Allied to or associated with 
this are some of the curious tricks of children. A boy at my clinic was in the 
habit every few moments of putting the middle linger into the mouth, biting 
it, and at the same time pressing his nose with the forefinger. Hartley Cole¬ 
ridge is said to ■have had a somewhat similar trick, only lie bit his arm. lu 
all those cases,the habits of the child should be examined carefully, the nose 
and vault of the pharynx thoroughly inspected, and the eyes accurately tested. 
As a rule the condition is transient, and after persisting for a few months 
or longer gradually disappears. Occasionally a local spasm persists—twitching 
of the eyelids, or the facial grimace. 

(2) Impulsive Tic (Giu.es de la Tourette’s Disease). —This remark¬ 
able alfection, often mistaken for chorea, more frequently for habit spasm, is 
really a .psychosis allied to hysteria, though in certain of its aspects it has 
the features of monomania. The disease begins, as a rule, in young children, 
occurring as early as the sixth year, though it may develop after puberty 
There is usually a markecUy neurotic family history. The special features of 
thfycomplaint arc: 

(a) Involuntary jqpyjilqr. usually affecting the facial or 

brachial muscles, but in aggravated eases all the imtscles of the body may 
be involved and the movements may be extremely irregular and violent. 

(ft) Explosive utterances, which may rese mble a bark or an inarticulate 
cry. A word heard may be mimicked at once and repeated over and over 
again, usually with the involuntary movements. To this .the tern echohilia 
has been applied. A much more distressing disturbance in these cases is 
coprolalia, or the use of bad language. A child of eight or ten may shock ib 
mother and friends by constantly using the word 'farimrlrn making lb 1 
involuntary movements, or by uttering all sorts of obscene words. QccaaiulV 
al ly acti ons are mi miclf^ — echokinesis. 

(.c) Associated with some of these cases are nnrin gp mpytat dist iKhiuw 1 : 
the patient becomes the subject of a form of obsession or a fixed idea. I" 
other cases the fixed idea takes the form of the impulse to touch objects, or it 
is,a fijmd idea.about words—onomatomania—or the patient may feel compel lid 
to count a number of times Wore doing certain actions—arithmomania. 

The disease is well marked and readily distinguished from ordinary choice. 
The movements have a larger range and arc explosive in ■character. Toured* 1 
regards the coprolalia as the most distinctive feature of the disease, d'lic 
prognosis is doubtful. I have, however, known recovery to follow. 
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(<•') Saltatory Spasm (La tali; My runhi I; ./i//Mp< , r'.).--l>amlierger lias de¬ 
scribed a disease in which vv lion tin- patu'iit al lorn plod to aland lhcre»\verc 
strong contractions in the leg muscles, which caused a jumping or spring¬ 
ing motion. This occurs only when the pqjienl atlcmpls to stand. The 
a (fiction has occurred m both men and women, more frequently in the 
former, and the subjects have usually shown marked neurotic tendencies. 

Tn many cases the condition has been transitory; in others it •has [icrsisteA 
for years. Remarkable affections similar to this in certain points occur 
as a sort of epidemic neurosis. One of the most striking of these occurs 
among the “jumping Frenchmen'’ of Maine and Canada. As described 
by Beard and Thornton, the subjects are liable on any sudden emotion 
to jump violently and utter a loud cry or sound, and will obey any com¬ 
mand or imitate any action without regard to its nature. The condition of 
eeholalia is present in a marked degree. The “ jumping" prevails in certain *' 
families. , 

A very similar disease prevails in parts of Russia and in .lava and Borneo, 
where it is known by the names of myriiicliil and latali, thy chief feature of 
which is mimicry by the patient of everything lie sees or hears. 

(d) Chronic Chorea (I [imting ton's C It ami ).— An affection characterized 
by irregular movements, disturbance of speech, and gradual (lenientin It 
is frequently hereditary. Irving \V. I .yon described it in 1 Sti;j as rltrouir 
hereditary rliureu and traced the disease through live generations. Hunting- 
ton, of Pomeroy, Ohio, at the time a practitioner on Long Island, gave, in 
1872, in three brief paragraphs the salient points in connection with the 
disease—namely, the hereditary nature, (lie association witli psychical troubles, 
and the late onset—between the thirtieth and fortieth years. 1 he disease 
seems common in the Vnited Stales, and many eases have licen reported .by 
(Harcnce King, Smkler, and others. 1 have seen it in two Maryland fain- ^ 
ihes within a few years. Under the term chrome chorea may lie grouped the ' 
’ hereditary form and the eases whiyli come on without family disposition, 
either at'middle life-or, more commonly, in the aged—senile chorea. It is 
doubtful whether the eases in children with chronic, choreiform movements, 
often with mental weakness and spastic condition of the legs, should go into 


Tire hereditary character of the disease is very striking; it lias been traced 
through four or five generations. Huntington's hither am grand athm- also 
physicians, had treated the disease in the family which he described, ( shorn, 
of East Hampton, I, I.. writes (dan. 5>Hth ISt.S, that the disease stdl con¬ 
tinues to recur in certain families described by Huntington, as it has one 
so it is said, for fully two centuries. An identical affection *,■,, 1 , 
any hereditary disposition. The age of onset is late, rarely before the thirtieth 

W The symptmus Tverv characteristic. The irregular movements are usu¬ 
ally fimtS^the hands, and the patient has slight difficulty m performing. 

«£ Z&Z*. «r in ..-»*• ...oil "(TZt 

sharp, brusque motion of S\d nl am s ip lrregu lar, swaying, 

involuntary grimaces. In a wrll-d'tlope K ^ lt 

and somewhat like that of a drunken man. ihe speech 
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the wllnlilaH lire Imdly pronounced and. ill(] istiflet, but flot.dftfin.itri)! staccato. ‘ 
The mental impairment leads finally to dementia. 

Very few autopsies have been made. ftTn cWnotorkHc Winns hava been 
found. Atrophy, of the conxaljllions, chroninramingo-encephalitisy and vas¬ 
cular changes have usually-been present, the conditions which one .would ex¬ 
pect to find in chronic dementia. The study of two cases by Faeklan (Arch, 
f. Psychiatric, 30) confirms the view expressed in former editions that the 
disease is a chronic meningo-encephalitis with atrophy of the convolutions. 

‘ The cord and peripheral nerves he found perfectly healthy. The affection is 
evidently a neuro-degenerative disorder, and has no connection with the sim¬ 
ple chorea of childhood. * 

(e) Rhythmic or Hysterical Chorea. —This is readily recognized by the 
rhythmical character of the movements. It maj affect the muscles of the 
* abdomen, producing the salaam convulsion, or involve the stemo-inastoid, 
producing a rhythmical movement of the head, or the psoas, or any group of 
muscles. In its’ orderly rhythm it resembles the canine chorea. 

, I 

V. INFANTILE CONVULSIONS (Eclampsia). 

Convulsive seizures similar to those of epilepsy are not infrequent in chil¬ 
dren and in adults. The fit may indeed be identical with epilepsy, from which 
the condition differs in that when the cause is removed there is no tendency 
for the fits to recur. Occasionally, however, the convulsions in children con¬ 
tinue and develop into true epilepsy. 

Etiology. —A convulsion in a child may be due to many causes, all of which 
lead to ad unstable condition of the nerve-centres, permitting sudden, ex¬ 
cessive, and temporary nervous discharges. The following are the most impor¬ 
tant of them: 

Debility, resulting usually from gastro-intestinal disturbance. Con¬ 
vulsions frequently supervene toward th% close of an attack of entero-colitis 
and recur, sometimes proving fatal. Morris J. Lewis has shown that the 
death-rate in children from eclampsia rises steadily with that of gastro-intes- 
tinal disorders. 

(2) Peripheral irritation. Dentition alone is rarely a cause of convul¬ 
sions, but is often one of several factors in a feeble, unhealthy infant. The 
greatest mortality from convulsions is during the first six months, before the 
teeth have really cut through the gums. Other irritative causes are the over¬ 
loading of the stomach with indigestible food. It has been suggested that 
some of these cases are toxic, owing to the absorption of poisonous ptomaines. 
Worms, to which convulsions are so frequently attributed, probably have little 
influence. Among other sources possible are phimosis and otitis. 

(3) Rickets. The observation of Sir William Jenner upon the associa¬ 
tion of rickets and convulsions has been amply confirmed. The spasms may 
Jbe laryngeal, the so-called child-crowing, which, though convulsive in nature, 
can scarcely be reckoned under eclampsia. The influence of this condition is 
more apparent in Europe than in the United^tates, although rickets is a com¬ 
mon disease, particularly tpong the colorea people. Spasms, local or gen¬ 
eral, in rickets are probably associated with the condition of debility and mal¬ 
nutrition and with cranio-tabes. 
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(4) Fever. In young children the onset of the infer!ions disuses is fre¬ 
quently with convulsions, which often take the place of a chill in the‘adult. 
It is*not known upon what they depend. Scarlet fever, measles, mid pneu¬ 
monia are most often preceded by convulsions* 

* (5) Congestion of the brain. That extreme engorgement of the blood¬ 
vessels may produce convulsions is shown by their occasional,occurrence in 
severe whooping-cough, but their rarity in ibis disease really indicates how 
Small a part mechanical congestion plays in the production of Ills. • 

(C) Severe convulsions usher in or accompany many of tiro serious dis¬ 
eases of the nervous system in children. In more Ilian .Ml per cent of the eases 
of infantile hemiplegia the affect ion follows severe convulsions. They less 
frequently precede a spinal paralysis. They occur with meningitis, tuliercu- 
lous or simple, and with tumors and other lesions of the brain. , 

And, lastly, convulsions may occur immediately after birth and persist 
for weeks or months. In such instances theft' has probably*boon meningeal 
hemorrhage or serious injury to the cortex. 

The most important question is the relation of conviflsions in children 
to true epilepsy. In (lowers’ figures of 1.4.10 cases of epilepsy, the attacks 
began in 180 during the first three years of life. Of Kill cases of epilepsy 
in children which T have analyzed, in 187 tlfe tits began within'thc first three 
years. Of the total list the greatest number, 71. was in the first year. In 
nearly all these instances there was no interruption in the rimvulsions. That, 
convulsions in early infancy arc necessarily followed,by epilepsy in after life 


is certainly a mistake. , 

Symptoms.—-The attack may come on suddenly without any warning more 
commonly it is preceded by a stage of restlessness, accompanied by twitching 
and perhaps grinding of the teeth. It is rarely so complete in its stages ns 
true epilepsy. The spasm begins usually in the hands, most commonly in the 
right hand. The eyes are fixed and staring or are rolled up. The body I in¬ 
comes stiff and breathing is suspended for a moment or two by tonic spasm 
of the respiratory muscles, in consequence of which the face becomes congested. 
Clonic convulsions follow, the eyes arc rolled about, the hands and arms twitch, 
or are flexed and extended iu rhythmical movements, the face is contorted, 
and the head is retracted. The attack gradually subsides and the child sleeps 
or passes into a state of stupor. Following indigestion the attack may lie 
single, but in rickets and intestinal disorders it is apt to be repeated. Some¬ 
times the attacks follow each other with great rapidity, so that the ch' d ncvcr 
rouses but dies in a deep coma. If the convulsion has beenJ.m>t«l cMy o 
one side there may be slight paresis after recovery, or m ' 

the convulsions usher in infantile hemiplegia when the child ~ o.^sjdc 
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When the attack is associated with debility and with rickets the diaguuoi»' 
easily‘made. The carpopedal spasms and pseudo-paralytic rigidity which are 
often associated with rickets, laryngismus stridulus, and the hydrocept&loid 
state are usually confined to the hands and arms and are intermittent and usu¬ 
ally tonic. The convulsions associated with tumor or those whifih follchv 
infantile hemiplegia are usually at first Jacksonian in character. After the 
second year convulsive seizures which come on irregularly without apparent 
cause and recur while the child is apparently in good health, are likely to 
prove truo epilepsy. 

Prognosis.—Convulsions play an important part in infantile mortality. 
In Morris J. Lewis’s table of*deaths in children under ten, 8.5 per cent were 
ascribed to convulsions. West states that 22.35 per cent of deaths under one 
.year arc caused by convulsions, but this is too high an estimate for America. 
In chronic diarrhoea convulsions are usually of ill omen. Those ushering in 
fevers are rarely# serious, and tltfe same may be said of the fits associated with 
indigestion and peripheral irritation. 

Treatment. —-livery source of irritation should be removed. If associated 
with indigestible,food, a prompt emetic should be given, followed by an enema. 
The teeth should be examined, and if the gum is swollen, hot, and tense, it 
may be lanced', but never if it looks normal. When seen at first, if the parox¬ 
ysm is severe, no time should bo lost by giving a hot bath, but chloroform 
should be given at once, and repeated if necessary. A child is so readily put 
under chloroform and with such a small quantity that this procedure is quite 
harmless and saves much valuable time. The practice is almost universal of 
putting the child into a warm bath, and if there is fever the head may be 
douched with cold water. The temperature of the bath should not be above 
95° r or 96°. The very hot bath is not suitable, particularly if the fits are due 
to indigestion. After the attack an ice-cap may be placed upon the head. If 
there is much irritability, particularly in rickets and in severe diarrhoea, small 
doses of opium will be found efficacious. When the convulsions recur after the 
child comes from under the influence of chloroform it is best to place it rapidly 
under the influence of opium, which may be given as morphia hypodermically, 
in doses of from one-twenty-fifth to one-thirtieth of a grain for a child of one 
year. Other remedies recommended are chloral by enema, in 5-grain doses, and 
nitrite of amyl. After the attack has passed the bromides are useful, of which 
5 to 8 grains may be given in a day to a child a year old. Recurring convul¬ 
sions, particularly if they come on without special cause, "should receive the 
most thorough and careful treatment with bromides. When associated with- 
rickets the treatment should be directed to improving the general condition. 

VI. EPILEPSY. ^ 

Definition.—An affection of the nervous system characterized by attacks 
bf unconsciousness, with ojjwithout convulsions. * 

The transient loss of "tSdnsciousness without convulsive seizures is known 
as oeffi ma l: the loss of consciousness with general convulsive seizuieaia known 
88 yrarkijmal. Localized convulsions, occurring usually without loss of con¬ 
sciousness, are known a s epilept iform, or more frequently as Jacksonian or 
cortical epilepsy. • 
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*1 Etiology. Age. In a large proportion of all eases, the disease begins be¬ 
fore, pnbertf. Of the 1,450 cases observed In Cowers, m 122 the disease began 
befora the tenth year, and three-fourths of the eases began before the tweu- 
tjlfith-ycar. Of 460 eases of epilepsy in children which 1 have analyzed the 
age of onset in 427 was as follows: First year, 7t; second year, 62; third 
year, 51; fourth year, 24; fifth year, 17; sixth year, 18; seventh year, 19; 
eighth year, 23; ninth year, 17; tenth year, 27; eleventh year, 111 twelfth year? 
18; thirteenth year, 15; fourteenth year, 21; fifteenth' year. 31. Aruinged, 
in hcmidecadcs the figures arc as follows: From the first to the fifth year, 229 ;' 
from the fifth to the tenth year, 104; from the tenth to the fifteenth year, 95. 
These figures illustrate in a striking manner the>oarly onset of the disease in 
aiaiga-proportion of the eases. It is well always to be suspicious of epilepsy 
developing in the adult, for in a majority of such eases the convulsions are due 
to a local lesion. 


1 Sex.—H o special influence appears to be discoverable in this relation, cer¬ 
tainly not in children. Qf 433 cases in my tables, 232 were males and 203 
were females, showing a slight predominance of the male se*._ .Mint.puberty 
unquestionably, if a large number of cases are taken, the males are in excess. 
The figures of Sieveking and Reynolds would lend to show flint the disease 


is rather more prevalent in females than in suiles. , 

Heredity. —Much stress lias been laid upon this by many authors ns an 
"important predisposing cause, and the statistics collected give from 9 to over 
40 per cent. Gowers gives 35 per cent for his cases, which have special value 
apart from other statistics embracing large numbers of epileptics m Hint they 
were collected by him in his own practice. In our figures iUp|K-ufs to play a 
minny rnp. In the Infirmary list there were only 31 eases in which theft; was 
a history of marked neurotic taint, and only 3 in which the mother liciwlf 
had been epileptic. In the Elwyn cases, as might, he expected, the pcrcenlage 
is larger. Of the 126 there was in 32 a family history of nervous derangement, 
of some sort, either paralysis, epilepsy, marked hysteria, or insanity. II is 
interesting to note that in this group, in which the question of heredity is 
carefully looked inlo, there were only two in which the mol her laid ha- 
epilepsy, and not one in which the father had been affected. mien . I 
was not a little surprised to find in the l.,t of my cu-es that hcicdiUi.y 
influences played so small a part. 1 have hoard this opinion e.xp.v,-cd by 
certain French physicians, notably Marie, who also ... writing ..pm. < >«' 
question takes strong grounds against heredity as an important fadm m 


^WhUe then it may be said that direct inheritance U comparatively un¬ 
common, yet the children of neurotic families in which neuralgia, m.,amty ; 

and hysteria urevail are more liable to fall victims to the disease. 

sc; Stfiia 4 •'V t "i sa • 

257 cases could be traced directly t<> a «> 1(1 " , H (j MII . (s:i eases 

there were associated conditions, such as syp n '» ‘ .j ’ |,’i K „ res 

in which the alcoholism was probably the icm, Xjitiw found 83 

equally strong are given by 0 f the 126 Elwyn cases, in 

with a marked history of parental intemperance, ui u* 

» 
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which the family hiBtory on this point was carefully investigated, a definite? 
statement was found in only 4 of the cases. 

Y Swhili s .—This in the parents is probably less a predisposing than an' 
’ actuaHcause of epilepsy, which, is the direct outcome of local cerebral mani¬ 
festations. There is no reason for recognizing a special form of syphilitic 
epilepsy. On the other hand, convulsive seizures due to acquired syphilitic 
disease of the’brain are very common. 

: Pfitsoag,— Alcohol. —Severe epileptic convulsions may occur in steady 

drinkers. 

•l Of-exciting causestjfright is believed to be important, but is less so, I 

'think, than is usually stated t Trauma is present in a certain number of in¬ 
stances. An important group depends upon aJocal disease of the brain exist¬ 
ing from childhood, as seen in the post-hemiplegic epilepsy. Occasionally cases 
' follow thetinfectious fevers, j Masturbation has wjen stated to be a special 
cause, but its influence is probably overrated. A large group of convulsive 
seizures allied to epilepsy are due to some<jtqxic agent, as in le&d. poisoning 
and injjrsemia.. . 

» Reflex CAUSES.-gePentition andfcworms,rthe.irritation of a cicatrix, some 
' lQgal affection, such as. adherent prepuce, oi$i foreign body in the eai_or_ihe 
nose, are given as causes. In many of these cases the fits cease after the re¬ 
moval of the cause, so that there can be no question of the association between 
the two. In others the attacks persist. Genuine cases of reflex epilepsy are, 
I believe, race. A remarkable instance of it occurred at the Philadelphia 
Infirmary for Diseases of the Nervous System in the case ofea man with a 
testis in the ingqinal canal, pressure upon which would cause a typical fit. 
EemoVal of the organ was followed by cure. 

< Cardiovascular epilepsy is usually^a manifestation of advanced arterio¬ 
sclerosis, and is associated with slow.pulse (see Stokes-Adams .Disease). 
There may be palpitation and uneasy sensations about the heart prior to the 
attack. f.The passage of a. gall-stone or* the iremoval of pleuritic, fluid may 
induce a fit.»,j Indigestion and gastric troubles are extremely common in epi¬ 
lepsy, and in many instances the eating of indigestible articles seems to pre¬ 
cipitate an attack. And lastly, epileptic seizures may occur in old people 
without obvious cause. 

Symptom*.—(1) Geajju Mal.-/-P receding the fits there is. usually a local¬ 
ized sensation, known as an aura, in some part of the body. This, may be 
somatic, in which the feeling comes from some particular region in the periph¬ 
ery, as from the finger or hand, pr is a sensation felt in the stomach or about 
the heart The peripheral sensations preceding the fit are of great value, 
particularly those in which the aura always occurs in a definite region, as in 
one finger or toe. It is the equivalent of the signal sym^pm in a fit from 
a brain tumor. The varieties of these sensations are numerous. The epigas¬ 
tric sensations are mostcommon. In these the patient complains of an uneasy 
t sensation, in the. epi gastri um or distress in.ihe intestines, or the sensation»may 
not be unlike that of heart-bum and may be associated with palpitation. 
These, groups are sometimes Tcnown as pnenmpgastric aurse or warnings. 

Qf psych ical anxse one of the most common, as desciibed by Hughling* 
Jackson, is the vague , dreamy state, a sensation of. strangeness or sometime 
» of terror. The aurte may be associated with special senses; of these the most 
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r S l StinS nC ^ oUi « ht " r *'.isalions of color; 
less commcmly, distinct objects are seen. Tl,e auditory aura- consist of noi^ 

UL-Uta ear, odd sounds, musical tones, or occasionally voices. Olfactory an 
gustatory aur®, unpleasant tastes and odors, jre rare ‘ 

.Occasionally the fit may be preceded not by an aura, but by certain move¬ 
ments; the patient, may turn round rapidly or run will, great 'speed for a few 
minutes, the so-called epilepsia proenrsiya. In one of the Klwyil cases the lad 
stood on his toes aud twirled with extraordinary rapidity, so that his features 
were scarcely recognizable. At the onset of the attack the patient may give a* 
loUl i Scr0am ° r yul1, 1,10 sn_c:lll(,<l epileptic cry. The patient drops as if shot, 
malting no effort to guard the fall. In consequence of this epileptics fre¬ 
quently injure themselves, cutting the face or head or burning themselves. In 
the attack, as described by Hippocrates, “the patient loses his s|ieeoh and 
chokes, and foam issues from the mouth, the teeth are lived, the Immls nro 
contracted, the eyes distorted, he becomes insensible, and in^ some eases tho 
bowels are affected. And these symptoms occur sometimes on the left side, 
sometimes on the right, and sometimes on both." The lit.ujay he described 
in three stages: 

(a) Tonic Spasm .—The head is drawn back or to the rigfit, and the jaws 
are fixed. The hands arc clinched and the legs extended. Tliis.tonie coni ruc¬ 
tion affects the muscles of the chest, so that respiration is impeded and the 
initial pallor of the face changes to a dusky or livid hue.- The muscles of 
the two sides arc unequally affected, so that tho head and neck are rotated or 
the spine is twisted. The arms arc usually flexed at lliii elbows, the hand at tho 
wrist, and the fingers arc tightly clinched in the palm. Tips stugbjasls only 
a fm&*8MGads, mid then the clonic stage begins. * 

(&) Clonic stage. The muscular contractions become intermittent;*at 
first tremulous or vibratory, they gradually become more rapid and the 
limbs are jerked and tossed nboutjuolently. The muscles of the face are in 
constant clonic spasm, the eyes roll* the eyelids are ojiened mid closed con¬ 
vulsively. The movements of the muscles of the jaw are very forcible and 
strong, and it is at this time that the tongue is apt to be caught; between the 
tcetluuuLlacerated. The cyanosis, marked at the end of the tonic stage, grud- 
uaHy-kssansT* ^ frothy saliva, which mayjie blood-stained, esca(ies from the 
mouth. The faeces and urine ntav be discharged involuntarily. The duration 
of this stage is variable. It rarely lasts more than one or two minutes The 
contractions become less violent and the patient gradually sinjp into the con¬ 
dition of coma. , , „ . , ,, 

(c) Coma The breathing is noisy or even stertorous, the face,.congested, 
but no longer'intensely cjuumiic. The limbs are relaxed and the unconscious- 
ness is profound. After a variable, time the patient can be aroused, but if 
left alone he,sleeps for some hours and then awakes, complaining only o 
slight hewkdie or menial confusion. If the attack has been severe pctednal 
hainjorrhago may be scattered over the neck and chest. In thecasc of a 
}oimg~man in good health in a severe convulsion 
spaces were entirdyfilled with blood, and free blood oozed from them (Walter 

J ‘T ) ; ’£7'?“! I'lHTdi- * m , ■» 

1 ^ »<* -to Tht 
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pulse, respiration, and tcmplrature rise in the attack. It is a serious condil 
tion, 'and often proves fatal. 

,After the attack the r eflexes a re sometimes absent; more frequently they 
ar e i per eased and the ankle. xWua. can usually be-obtained. The state of the 
urine is variable, particularly as regards the solids. The quantity* is usually 
increased after the attack, and albumin is not infrequently present. 

• Post-epileptic symptoms are of great importance. The patient may be in 
i a trance-like condition, in which he performs actions of which subsequently 

he'ha’s" no recollection. More serious are the attacksAif mania, in which the 
patient is often dangerous and sometimes homicidan It is held by good 
authorities that an outbreak* of mania may be substituted for the fit. And, 
lastly, the mental condition of an epileptic patient is often seriously impaired, 
and profound defects are common. 

'■'.Paralysis, which rarely follows the epileptic jSS/Js usually hemiplegic and 
transient. Slight disturbances* of speech alsq nijyjDccur; in some instances, 
forms fit sensory aphasia. . * ; _ 

'The attacks, may occur at night, and a person may be epileptic for years 
without, knowing it. As Trousseau truly remarks, when a person tells us that 
in the night he has incontinence of urine aad awakes in the morning with 
headache and, mental confusion, and complains of difficulty in speech owing do 
the fact that he has bitten his tongue, if also there are purpuric spots on the 
skin of the face-and nock, the probability is very strong indeed that he is 
subject to nocturnal epilepsy. 

(2) Petit Mai,. —This is epilepsy without the convulsions. The attack 
consists of transiqjut unconsciousness, which may come on at any time, accom¬ 
panied or unaccompanied by a feeling of faintness and vertigo. Suddenly, for 
example, at the dinner table, the subject stops talking and eating, the eyes 
become fixed, and the face slightly pale. Anything which may have been in 
the hand is usually dropped. In a moment or two consciousness is regained 
and the patient resumes conversation asJf nothing had happened.' In other 
instances there is slight incohereney or the patient performs some almost 
automatic action. Ho may begin to undress himself and on returning to con¬ 
sciousness find that he has partially disrobed. He may rub his beard or face, 
or may spit about in a careless way. In other attacks the patient may fall 
without convulsive seizures. A definite aura is rare. Though transient, un¬ 
consciousness and giddiness are the most constant manifestations of petit mat; 
there are many other equivalent manifestations, such as sudden jerkings in the 
limbs, sudden tremor, or a sudden visual sensation. Qowers mentions no less 
than seventeen different; manifestations of petit mat. Occasionally there are 
cases in which the patient has a sensation of losing his breath and may even 
get red in the face. I have seen such attacks also in children. 

After the attack the patient may be dazed for a few seconds and perform 
certain automatic actions, which may seem to be volitional. As mentioned, 

* undressing is a common action, but all sorts of odd actions may be performed, 
some of which are awkward or even serious. One of my patients after an 
attack was in the habit of tearing anything he could lay hands on, particularly 
books. Violent actions have been committed and assaulte- made, frequently 
giving rise to questions which come before the courts. This condition has been 
termed masked epilepsy, or epilepsii tomato. 
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.. J? l ? ai ,°J ity ° f C!lses of l ,diL "<" 1 I’onvulMons iinulh occur. a | first 
slight, but ultimately the grand mill becomes well dnolopu,], and the attacks 
may then alternate. • 

(3) Jacksonian Eriiaspsv.—This is aU known ns cortical. symptomatic, 
or partial epilepsy. It is distinguished froHu the ordinary cpilcp-\ bv the 
important fact that consciousness is retained or is lost lain.' The al'lacks „ r0 
usually the result of irritative lesions in the motor zone, tlujindi there are 
probably also sensory equivalents of this motor form. In a hpual attack the 
spasm begins in a limited muscle group of the face, arm. or leg. The /Agomatic* 
muscles, for instance, or the thumb may twitch, or (he toes ma\ iir-t he uu\ed. 
P rior to the twitching the patient may feel a sensation of numimo-s or tingling 
in the part affected. The spasm extends and ma\ imohe the mii'-clc- of one 
limb only or of the face. The patient is conscious throughout and notches, 
often with interest, the $$rch of the spasm. 

The onset may be slow, and, as in a case which I have reported, there may 
be time for the patient to jilaee a pillow on* the floor, so ns to he as com¬ 
fortable as possible during tbo attack. The spasms mas he localized for years, 
but there is a groat risk that the partial epilepsy may heefune geueial. The 
condition is due, as a rule, to an irritative lesion in the motor zone. Thus of 
107 cases analyzed by Roland, there were 18 of Junior, 21 instances of.inllam- 
matory softening, 14 instances of acute and chronic meningilN, and 8 cases 
of ^trauma. The remaining instances were due to hemorrhage nr abscess, or 
were associated with sclerosis cerebri. Two other condit ions ‘may lie ment imied, 
which may cause typical Jacksonian epilepsy—namely, uremia and progiessivu 
paralysis of the insane. A considerable number of the ea e» of,Jacksonian 
epilepsy are found in children following hemiplegia, the so-i alledtpns^-hemi¬ 
plegic’epilepsy. The convulsions usually begin on the affected side, either in 
the arm or leg, and the lit may be unilateral and without loss of consciousness. 
Ultimately they become more severe and general. 

Diagnosis. —In major epilepsy the 6uddcnne»s of the attack, the abrupt loss 
of consciousness, the order of the tJnie and clonic spasm, ami llio relaxation 
of the sphincters at the height of the attack are distinctive features.^The 
convulsive seizures duo to uncmia are epileptic in character and usually Yeadily 
recognized by the existence of greatly increased tension and the condition of 
the urine. Practically in young adults hysteria causes the gieate-t difficulty, 
and may closely simulate true epilepsy. The table oil page 10ff t, from tiowois 
work, draws clearly the chief differences between them. 

Recurring epileptic seizures in a person over thirty who has not had pre¬ 
vious attacks is always suggestive of organic disease. According to 11. 0. 
Wood, whose opinion is supported by that of Fournier, in 9 cases out of 10 
the condition is due to syphilis. 

Petit mat must be distinguished from attacks of syncope, and the vertigo 
of M6ni&re’s disease, of a cardiac lesion, and of indigestion, in these cases 
therelsno actual loss of consciousness, which forms a characteristic though not # 

an invariable feature of petit mat. . . , 

Jacksonian epilepsy has features so distinctive and peculiar that it is at 
once recognized. It is, however, by no means easy always to determine upon 
what the spasm dejiends. Irritation in the motor centres may he due to a great 
variety of «Tuscs, among which tumors and localized memngo-encephahtis are 
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the most frequent; htei it must not be forgotten that iiL. uraemia, localized 
epilepsy may occur, ’rte most typical Jacksonian spasms a lso ar^ noLiafre-t 
qnfiflt jn general paresis of the insane. 


Epileptic. 


Hysteboid. 


-«_L 


Apparent cause 
Warning. 

Onset. 

Scream. 

Convulsion. 


Biting. 

Micturition. 

"Defecation. 

Talking. 

Duration. a. 

Restraint necessary ,. t _ 

Termination.'.. 


none. 

any, but especially unilateral 
or epigastric aura), 
always sudden, 
at onset. 

rigidity followed by “jerk¬ 
ing, rarely rigidity alone. 
< 

tongue. 

frequent. 

occasional. 

never. 

a few miSutes. 

to prevent accident 
spontaneous. 


emotion. 

palpitation, malaise, choking, bi¬ 
lateral foot aura, 
often gradual, 
during course. 

rigidityor “Struggling,” throwing 
about of limbs or head, arching 
of back. 

lips, hands, or other people and 
things, 
npver. 
never, 
frequent. 

more than ten minutes, often 
much longer, 
to control violence, 
spontaneous or induced (water, 
etc.). 


Prognosis.•‘—This may be given to-day in the words of Hippocrates: “ The 
prognosis in epilepsy isfunfavorablc when the disease is congenital, and when 
it endures to manhood, and when it occurs inyt grown person without any 
previous cause. . . . The cure may be attempted in young persons, but not 
in old.” W, A. Turner concludes from recent studies that of casesj^eginning 
under ( ten -years few are arrested, whereas of those*)beginning at puberty the 
opposite is true. Cases beginning between the twentieth and tliirty-fifth years 
give few arrests. After thirty,-live the outlook is good . 

Death during the fit rarely occurs, but it may happen if tlm..patient .falls 
into the water or if the fit comes on while he is eating. Occasionally the fits 
seem to stop spontaneously. This is parfi*laTly the case in the epilepsy in 
children which has followed the convulsions of teething or of the fevers. Fre¬ 
quency of the attacks and marked mental disturbance are unfavorable indi¬ 
cations. Hereditary predisposition is apparently of no moment in the prog¬ 
nosis. The outlook-is better-ia-males than in females. The post-hemiplegic 
epilepsy is rarely arrested. Of the cases coming on in adults, those due to 
syphilis and to local affections of the brain allow a more favorable prognosis. 

Treatment.— General. —In the case of children the parents should lie 
made to understand from the outset that epilepsy in the great majority of 
cases is an incurable affection, so that the disease may interfere as little as 
possible' with the education of the child. The subjects need firm but kind 
treatment. • Indulgence and yielding to caprices and whims are followed In- 
weakening of the moral control, which is so necessary in these cases. The 
disease does not incapacitate a perfcn for al§ occupation. It is mueh-hettcr 
'for epileptics to have some definite pursuit. There are many instances* in 
which they have been persons of extraordinary mental and bodily vigor, as. 
for example, Julius Caesar and Napoleon. One of the most distressing feature- 
in epilepsy is the gradual mental impairment which follows'in a certain num¬ 
ber of cases. If such patients become extremely irritable or show signs of 
















GENERAL AND FUNCTIONAL DISEASES. 


1065 


violenc e the y should ho placed under ; • 

sTiSSlTbnbrbiddon to epdcptlD r 2, ', U an Marriage 

should be placed between the tee'll, ml I, ‘ \ “ °V ° f r,,l,lMT 

natient should be in ll.e ' L 1, J "‘ .•*“»« '* U'lie 


fflS 1 ,As ,hl: —Hv pusses olf 

wJtb rapidity, no special treatment is iiec^arv. hid in nw«s in which tl,o 
Convuklcui_is prolonged a few winds of chloroform or nitrite of 
hypodermic of « quarter of a grain of morphia nun be given. " ° “ 

Dietetic. The old authors laid great stress upon regimen in epilepsy.. 

The important point is to give the patient a light .I a? ,Ked hours !„id 

on no account to permit overloading of the stomach. Meat should not he 
given more than once a day. There are eases-,,, which animal food seems 
injurious. A strict vegetable diet has been warmly recommended. The patient 
should not go to sloop unii] the oonipldinn of gastric digestion. 

Medicinal. Ihe bromides are the mil) remedies which have a special" 
influence upon the disease. Kit her the sodium-or potassium suit may he given. 
Sodium bromide is probably less irritating and is belter home for a long period. 
It may be given in milk, in which it is scarcely tasted. In all instances the 
dilution should he considerable. In adults it is well taken in poda water or ill 
some mineral water. The dose for an adult should he from half a drachm 
to a drachm and a half daily. As Seguin recommends, it is of tan liest to give 
but a single dose daily, about four to six hours before the attacks nre most 
likely to occur. For instance, in the case of nocturnal epilepsy a drachm 
should be given an hour or two after the evening meal. If the attack occurs 
early in the morning, the patient should take a full dose when lie awakes. 
When given three times a day it. is less disturbing after meals. ‘.Knell ease 
should be carefully studied to determine lmw much bromide should be used. 
The individual susceptibility varies and some patients require more than otlibra. 
Fortunately, children take the drug well and stand proportionately larger doses 
than adults. Saturation is indicated by certain unpleasant effects, particu¬ 
larly drowsiness, mental torpor, «at*I gastric and curdiac distress. Loss of 
palate reflex is one of the earliest indications that the system is under the 
influence of the bromides, and is a condition which should he attained. A 
very unpleasant feature is the development of acue, which, however, is no indi¬ 
cation of bromism. Seguin slates that, the tendency to this is much dimin¬ 
ished by giving the drug largely diluted in alkaline waters and administering 
from time to time full doses of arsenic. To be effectual the treatment should 
be continued for a prolonged period and the cases should he incessantly watched 
in order to prevent bromism. The medicine should be continued for at least 
two years after the cessation of the (its; indeed, Seguin recommends that the 
reduction of the bromides should not be began until the patient Ims been 
three years without any manifestations. Written directions should lie given 
to the mother or to the friends of (lie patient, and he should not himself lie 
held responsible for the administration of the medicine. A book should he 
provided in which the daily number of attacks and the amount of medicine* 
taken should be noted The addition of belladonna to the bromide is warmly 
recommended by Black, of Glasgow. In very obstinate cases Flechsig uses 
opium, S~nr fi grains, in three doses daily; then at the end of six weeks opium 
is st opped a nd the bromides in large amounts, 75 to 100 grams daily, are used 
for two months, 

R8 • 
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Among other remedies which have been recommended as controlling cpi 
lepsy are chloral, cannabis indica, zinc, nitroglycerin, and borax.*’ Nitrogly¬ 
cerin is sometimes advantageous in pelil mat, but is not of much servfce in 
the major form. To be beneficial it must be given in full doses, from 2 to 5 
minims of the 1-per-cent solution, and increased until the physiological effe?ts 
are produced. „ Counter-irritation is rarely advisable. When the aura is very 
definite and constant in its onset, as from the hand or from t'ho toe, a blister* 
about the part or a ligature tightly applied may stop the oncoming fit. In 
children, care should be taken that there is no source of peripheral irritation. 
In boys, adherent prepuce may occasionally be the cause. The irritation of 
teething, the presence of worms, and foreign bodies in the ears or nose have 
been associated with epileptic seizures. 

, The subjects of a chronic and, in most cases, a hopelessly incurable disease, 
epileptic patients form no small portion of the unfortunate victims of charla¬ 
tans and quacks; who prescribe To-day, as in the time of the father of medicine, 
“ purifications and spells and other illiberal practices of like kind.” 

Surgical. —Id Jacksonian epilepsy the propriety of surgical interference 
is universally granted. It is questionable, however, whether in the epilepsy 
following hemiplegia, considering the anatomical condition, it is likely to be 
of any benefit. In idiopathic epilepsy, when the fit starts in a certain region 
—the thumb, for instance—and the signal symptom is invariable, the centre 
controlling this part may be removed. This procedure has been practised by 
Macewen, Horsley, Keen, and others, but time alone can determine its value. 
The traumatic epilepsy, in which the fit follows fracture, is much more hopeful. 

Tlpe operation, per xe, appears in some cases to have a curative effect. Thus 
of 50 cases of trephining for epilepsy in which nothing abnormal was found to 
account for the symptoms, 25 were reported as cured and 18 as improved. The 
operationsliave not been always on the skull, and White has collected an inter¬ 
esting series in which various surgical procedures have been resorted to, often 
with-curative effect, such as jigation-of the-earotid artery, castration, tracheot¬ 
omy, excision of the superior cervical ganglia, incision of the scalp, circum- 
ciaiqn^etc. 

« The feasibility of State colonization of epileptics on a self-supporting basis 
' has been demonstrated by the success of the Craig Colony at Sonyea, New 
York. 


VII. MORAINE (Hemicrania; Sick Headache). 

Definition.—A paroxysmal affection characterized by severe hfluhmhA, usu¬ 
ally unilateral, and often associated with dj<nm3a«. of vision. 

Etiology.—The disease is 'frequently hereditary and has occurred through 
several generations. W'omen and the members of neurotic families are mod 
frequently attacked. It is an affection from which many distinguished men 
“have suffered and have left on record an account of the disease, notably* the 
astronomer Airy. Edward Liveing’s work is the standard authority upon 
which most of the subsequent articles have been based." A gouty or rheumatic 
taint is present in many instances. Sinkler has called special attention to the 
frequency of reflex causes. Migraine has long been known to be associated with 
vuterine and menstrual disorders. f> Nutritive disturbances are common, and 
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attempts have been made by Haig and others to associate the attacks with 
disturbed uftc-acid output. Certainly the amount of uric acid excreted* just 
prior *to and during an attack is reduced. Others regard the disease ay a 
toxsemia from disordered intestinal digestion.* Many of the headaches from 
eyestrain *are of the heinieranial iy ]m■: hut it is impossible to regard this, 
as Gould and others would do, as the sole factor. Cases have been described 
in connection with,adenoid growths in the pharynx, and particularly witli* 
abnormal conditions of the nose. Many of the attacks of severe headaches 
in children are of this nature, and the eves and nostrils should he exam¬ 
ined with great care. Kinkier refers to a ease in a eluld of two years, and 
Gowers states that a third of ail the cases begin diet ween the fifth and tenth 
years of age. The direct influences inducing the attack are very varied. 
Powerful emotions of all sorts are the most potent. Mental or bodily fatigue, 
digestive disturbances, or the eating of some particular article of food may he 
followed by the heldaehe. The paroxysmal vharacter is 040 of the most 
striking features, and the attacks may recur on the same day every week, 
every fortnight, or every month. Headaches of the migraine type may recur 
for years in connection with chrome It right's disease. , 

Symptoms.—Premonitory signs are present in many eases, and the patient 
can tell when an attack is coining on. Itcflinrkahlc prodromala have been 
described, particularly in connection with vision. Apparitions may appear— 
visions of animals, such as mice, dogs, etc. Transient hemianopia or scotoma 
may be present. I 11 other instances there is spasmodic action of the pupil on 
the affected side, which dilates and contracts alternately, the coiiditjnn known 
us kwvua. Frequently the disturbance of vision is only a blurring, 01 Hiero 
are balls.of light, or zigzag lines, or the so-called fortification sped 1 a (Uuiiwp- 
^i a) which may he illuminated with gorgeous colors. Disturbances of (he 
other senses are rare. Numbness of the tongue and face and o.vasionally of 


the hand may occur with tingling. More rarely there are cramps or spasms 
' in the muscles of the affected side. •Transient aphasia has also been noted. 
Some patients show marked psychical d.slmbailee, either evedement or. more 

1 commonly, mental confusion or great depress.harness occurs ... -me 

cases. The headache follows a short tune aft.-, the prod.omal symptoms him 

appeared. It D cumulative a,.. >,, , ha,,, ter beginning as a ha, ued 

IIv mllstillll either on the temple or loielieml 01 ill 

the eyeball It ,s us„all\ dm, nhed as of a peneliatmg, sharp lanmg 11 arav 
te, The pain Gradually spreads and involves the entire side of the head, 

sometimes the neck, ami mav pa- !»*•» «»•* 111 

are affected Name, - ml.ef Vasomotor 

comes on when the stomach a- Mb ' on «, ho pale, and there may 

symptoms may be present. T • -J ^ j S ,il.se.,nentlv the face and ear 
he a marked difference bdwun tl f vas „.ddalor influences. 

the f ectud f e r* ^ .m n..- .-.1^1 ^ -»■ i- 

l, .* a ’ * iid in .?* .. ,1.™ 

to «*•«. 
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incapacitate the patjgnt for at least t hree days. In other instances the cntirt 
attack is over in a day. The disease recurs, for years, and in cases with j 
marked hereditary tendency may persist throughout life. In womdh the 
att acks of ten cease after the climacteric, and in men after the age of fifty, 
Two IT the greatest sufferers I Eaveknown, who Tia3 recurring atfecks ei&r 
few weeks fr?m early boyhood, now have complete freedom. 

The nature of the disease is unknown. Liveing^s view, that it is a nerve 
stormoFform of periodic discharge from certain sensory centres, a# flj s related 
to epilepsy, has found much favor. According to this view, it is the sensory 
equivalent of a true epileptic attack. Mollendorf, Latham, and others regard 
it 5sTa"vaso^motof neurosis, &d hold that the early symptoms are due to vaso¬ 
constrictor and the later symptoms to vaso-dilator influences. The fact of the 
development of arterio-selerosis in the arteries o£ the affected side is a point 
of interest bearing upon this view. . • 

Treatment.-«-The patiefit id fully aware of the causes which precipitate an 
attack. Avoidance of excitement, regularity in the meals, and jnoderation in 
diet are importaht rules. I have known cases greatly benefited, by a strict 
vegetable diet.. The treatment should be directed toward the removal of (lie 
conditions upon which the attacks depend. In children much may be done 
by watchfulrfess and care on the part of the mother in regulating the bowels 
and watching the diet of the child. 'Errors of refraction should be adjusted. 
On no account should such children be allowed to compete in school for prizes. 
A prolonged course of .bromides sometimes proves successful. It anaemia is 
present, i rpn and arsenic should be given. .When the arterial tension is in¬ 
creased a course of nitroglycerin may be tried. Not too much, however, should 
be expected of the preventive treatment of migraine. In a very large proportion 
of*the cases the headaches recur in spite of all we (including the refractioni9ts) 
can do. tyHerter advises, so soon as the patient has any intimation of the attack, 
to wash out the stomach with water at 105°, and to give a brisk saline cathartic. 
During the paroxysm the patient should 1 be kept_in bed and absolutely quirt. 
If_the patient feels faint and nauseated, a small cup_ of hot, strong coffee or 20 
drops of chloroform give relief.- Cannabis indica is probably the most satis¬ 
factory remedy. Seguin recommends a prolonged course of the drug/*. Anti- 
pyrin, antifebrin, and phenaggtin have been much used of late. When given 
early, at {TuTvery outset of the paroxysm, they are sometimes effective. Small, 
repeated dosea are more satisfactory. Of other remediesj^caffeine, in 5-grain 
doses of the citrate, nux vomica, and ergot have been recommended. Elec- 
.tricity does not appear to be of much service. And lastly, in obstinate t-ai-o 
an ordinary tape seton may be inserted through the skin at the back of tin 
neck, to be worn for three months, a plan of treatment which has the strongest 
possible recommendation from Mr. Whitehead, of Manchester. 

Vm. NEURALGIA. 

Definition. —A painful affection of the nerves, due either to function* 
disturbance of their central or peripheral extremities or to neuritis in then 
coarse. 

Etiology .-^-Members of neuropathic families are most subject to the disease 
It affects women more than men. Children are rarely attacked. Ofjhll causes 
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voussyatem. LI he various forms of anamiia are frequently associated with 
M* 1 * It may be a prominent feature at the onsotTf jSLSTSS 
ijjafia. parfacularly typhoid Jem. Malaria ha. be™ thou^retTL^ 
3 a»se (O..W, Holmes Boylston Essay), but itVs not boon shown that nenral- 
pa is more frequent m malarial districts, and the error has probably arisen 
Tll^ lng,Perl(Ml 1 ,C,ty ) a8 “ SI,wial >»«nif.Wnlion of pah, Ms,n. It “ 
™lrr m CaClU!xia - Kx P^rc to cold is a cause- in vej 

susceptible persons. . Reties irritation, particularly from, carious tooth, anil* 

^ I*-'’ 1 fronfal common causes of neuralgia of 

the hUiuierve The disease occurs sometimes iij rheumatism, gout, le ad iio i- 
sqjiing, and diabetes. Persistent neuralgia may he a feature of latent Bright’s 
disease. 


Symptoms, Before the‘onset of the pain there nmy he; uneasy sensations,* 
Bometimcigfci ngling in the part, which will be .affected. \Tlifi,.paiii is localiaed 
to a certain group or division of nerves, usually affecting one 1 side. The pain 
is not—constant, but paroxysmal, and is doscrilied as stabbing, bur nin g or 
d artin g in character. The skin may be exquisitely tender' in the affected 
region, particularly over certain points along the course 1 of the nerve, the 
so-called tender points. Movements, as a .rule, are painful..- Troph ic and 
vasft-jnotor changes may accompany the paroxysm; the skin may.lie cool, and 
subsequently hot and horning; occasionally local (edema or erythema, occurs. 
More remarkable still are the changes in the lmir, which may become blanched 
(canities), or even fall out. Fortunately, such alterations nre rare. Twitch- 
ings of the muscles, or even spasms, may he present during the paroxysm. 
After lasting a variable tune—from a few minutes to many*lionrs-Mhe.altack 
subsides. Recurrence may be at definite intervals—every day at. the same hyur, 
or at intervals of two, three, or even seven days. Occasionally the paroxysms 
develop only at the catamenia. This periodicity is quite as marked in non- 
malarial as in malarial regions. 


Clinical Varieties, Depending on the Nerve Roots Affected. 

(1) Trigeminal Neuralgia; Tie Douloureux.—A distinction must lm drawn 
between the minor and major nouralgias of the fifth cranial nerve. The former 
may merely be syhiptomatic of the involvement of one or another of its jieriph- 
eral branches in some disease process—the pressure of a tumor, carious teeth, 
or a neuritisiduc to the proximity of suppurative processes in the liony sinuses, 
etc. There "Kay be referred neuralgic pains in tins area from morbid processes 
within the cranium, or from visceral disease elsewhere. A painful neuralgia 
may/follow an attack of zoster in any division of the fifth nerve. 

Tne typical tic douloureux, epileptiform neuralgia, or " neuralgia quinti 
maipr” as it has been called by Henry Head, whose article in Allbutt’s System 
shojdd be consulted, is probably a primary affection of the nerve The disease 
s tarfo in middle, life, without obvious cause, as a simple neuralgia in one of 
the trigeminal branches, and from a particular spot the pain radiates through 
the course of one of the nerves. The, pain .is,q.f §uddm.onset, vj^fipt and 
mi-nxyap).! L cWon ter. There nre peripds of remisnoiv which, nt first may 
several months, and in which the paroxysms do not occur, hut 
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these internals of release shorten after each successive attack. The afl^ 
themselves arfi.of. ever increasing severity and longer duration.* The |, a j n 
finally invades the territory of adjoining nerves and ultimately" after 
majf extend ov er the e ntire trigeminal distribution. Though by sympathy (here 
may be pain outside of the fifth nerve area, particularly in the occipital region 
in true tie douloureux the pain remains limited to the distribution of oho 
trigeminal nerve, and probably never becomes bilateral. In. advanced case* 
the paroxysms follow one another rapidly and without assignable cause, and ia 
'the intervals the patient may never be quite free from pain. They are inaug¬ 
urated by almost any form of external stimulus, by a draught of air, by move¬ 
ment of the facial muscles or,of the tongue in speaking, by touching the skin, 
particularly over those points from which the pain seems to take its origin, 
by the act of swallowing, especially when the pain involves the mucous mem¬ 
brane field of distribution of the nerve. It is not a self-limitpd disease. Tn 
some instances the neuralgia reaches such a frightful intensity that it renders 
the patient's lifd insupportable. In former years suicide was not an uncom¬ 
mon consequence. 

No anatomical lesion that may be considered peculiar to the disease has 
been described. * 

In the more severe cases medicinal forms of treatment are unavailing. 
Surgical measures must be resorted to, and peripheral operations on the nerves 
most affected often give complete, though only temporary, relief. Extirpation 
of the Gasserian ganglion, as first proposed by Krause and Hartley, must lie 
contemplated. Complete restoration to health and permanent freedom from 
pain seem always to follow its complete removal. 

, (2) Cetvico-oc'cipital neuralgia involves the posterior branches of the first 
fouy cervieal nerves, particularly the inferior occipital, at the emergence of 
which there is a painful point about half-way between the mastoid process and 
the first cervical vertebra. It may be caused by cold, and' these nerves are 
often affected in cervical caries. Surgical pleasures may be required if the pain 
is severe. ’ Krause has devised an operation for division and evulsion of the 
affected nerves. 

(3) Cervico-brachial neuralgia involves the sensory nerves of the brachial 
plexus, particularly in the cubital division. When the circumflex nerve is in¬ 
volved the pain is in the deltoid. The pain is most commonly about the 
shoulder and down the course of the ulnar nerve. There is usually a marked 
tender point upon this nerve at the elbow. This form rarely follows cold, 
but more frequently results from rheumatic affections of the joints, and 
trauma. 

(4) Neuralgia of the phrenic nerve is rare. It is sometimes found in 
pleurisy and in pericarditis. The pain is chiefly at the lower part of the 
thorax on a line with the insertion of the diaphragm, and here may be painful 
points on deep pressure. Full inspiration is painful, and there is great sen-u- 
tiveness on coughing or in the performance of any movement by which,I lie 
diaphragm is suddenly depressed. 

(5) Intercostal Neuralgia. —Next to the tic douloureux this is the most 
important form. It is most frequent in women and very common in hysteria. 
Post-zoster neuralgias are common in this situation. The possibility of spinal 
disease, of tumor, canes, or aneurism must always be borne in mind| 
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(6) lumbar Neuralgia.— The affected nerves are (he posterior fibres of tlie 
lumbar plexus, particularly the ilio-serotal branch. The paiu is in the region 
of the iliaS crest, along the inguinal canal, in the spermatic cord, and In tho 
scrottun or labium majus. The affection known ns irritable testis, probably a 
neuralgia of this nerve, may be very severe and accompanied by syncopal 
sdhsationft. 

(7) Coccydynia.—This is regarded as a neuralgia of the coccygeal plexus. 

It is most coni Irion in women, and is aggravated by the sitting posture, ft 
is very intractable, and may necessitate the removal of (he coccyx, an o|>eration, 
however, which is not always successful. Neuralgias of the nerves of the leg 
have already been considered. 

(8) Neuralgias of the Nerves of the Feet.—Many of these eases accompany 
varying degrees of flat-foot. The condition is brought about by weakness or 
fatigue of the muscles supporting the inches of the foot, which consequently^ 
settle until tho strain of the superimposed body-weight falls upon the liga¬ 
mentous and aponeurotic attachments between?!ho metatarsal jmd tarsal hones. 
Kcst massage, exercises, and orthopaedic measures are indicated. 

PAINFUL Until. —Both in women and men there iii.iyl* 1 about the heel 
severe pains which interfere seriously with walking—the poijodynia of S. H. 
Gross. There may be little or no swelling, no discoloration, and no affection 

of the joints. ‘ ... 

Plantar Nkuiiawili.—T his is often associated with a definite neuritis, 

such as follows typhoid fever, and has been seen in an aggravated form m 
caisson disease (Hughes). The pain may be limited to the tips of the toes 
or to the ball of the great toe. Numbness, tingling, and hypeiicsIheMii or 
sweating may occur with it. Following the cold-bath truatmeiit.in t.yphod 
fever it is not uncommon for patients to complain of great sensdivemss in 

thC M et'atarsaiaha.—T homas G. Morton’s “ painful affectum of the Tourlh 

arts* .. 

vaso-motor and f^^w^Tbe more important of these have already been 
(9) Visceral Neuralgias ^ ^ „ (!ur() ,es. 'l’bey arc 

referred to in connection with t accompaniments of neurasthenia 

most frequent in women, and ar 1 , region, particularly 

,.d hysteria. The P™ »• £u«. 

about, the ovaries. Nephralgia - ^inmlato those of stone, 
mentioned, the symptoms mi y - y „[ rft fl ex irritation should lie 

Treatment of Neuralgia.- n general ^ ^ th(> ff!nml ll(;alth 

carefully removed. The. ncura b f,a > a ‘ ^ ((f , l]1 sorts should be employed, 
improves; so that tonic and liygie . ,,| leu , „ K tverc neuralgia. 1 have 

Often a change of air or surround iu tlll! ...onutaimf, 

known obstinate cases to be euru y ^ y s | rl( .f vegetable 'bet will 

with an out-of-door life am l M ' n ;V , a( .| 1( . () [ a gouty person. 01 general 
sometimes relieve the neuralgia ' associated with chlorosis and 

remedies, iron is‘often a speei ic 1 ' [ or , UN and should be given 

amentia. Arsenic, too, is very am 
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in ascending doses. The value of quinine has been much overrated. It prob¬ 
ably has no more influence than any other bitter tonic, except ip the rare 
instances in which the neuralgia is definitely associated with malarial poison¬ 
ings Strychnine, cod-liver oil, and phosphorus are also advantageous* Of 
remedies for the pain, antipyrin, antifebrin, and phenacetin should first be 
tried, for they are sometimes of service. Morphia should be given ’frith great 
caution, and qply after other remedies have been tried in vain. On no con¬ 
sideration should the patient be allowed to use the hypodermic syringe. Gel- 
eemium is highly recommended. Of nerve stimulants, valerian and ether, 
which often act well together, maf be given. Alcohol is a valuable though 
dangerous remedy, and should not be ordered for women. In the minor form 
of trigeminal neuralgia nitroglycerin in large doses may be tried. Dana has 
seen good results follow rest with large doses of strychnia given hypodermi¬ 
cally. Aconjtia in doses of from one two-hundredth to one one-hundred-and- 
fiftieth of a grain may be tried. In gouty and rheumatic .subjects cannabis 
indica and cimiotfuga are reconftncndcd with the lithium salts. 

Of local applications, the thermo-cautery is invaluable, particularly in 
zona and the morft chronic forms of neuralgia. Acupuncture may be used. 
Chloroform liniment, camphor and chloral, menthol, the oleates of morphia, 
atropia, and belladonna used with lanolin may be tried. Freezing over the 
tender point ^with ether spray is sometimes successful. The continuous cur¬ 
rent may be used. The sponges should be warm, and the positive pole should 
be placed near the seat of the pain. The strength of the current should be 
such as to cause a slight, tingling or burning, but not pain. 

• Many of the more intractable forms of neuralgiu can be relieved only by 
surgicql treatment? 

IX. PROFESSIONAL SPASMS; OCCUPATION 
NEUROSES. 

The continuous and excessive use of the muscles in performing a certain 
movement may be followed by an irregular, involuntary spasm or cramp, which 
may completely check the performance of the action. The condition is found 
most frequently in writers, hence the term writer’s cramp or scrivener’s palsy; 
but it is also common in piano and violin players and in telegraph operators. 
The spasms occur in many other persons, such as milkmaids, weavers, and 
cigarette-rollers. 

The most common form is writer’s cramp, which is much more frequent 
in men than in women. Of 75 cases of impaired writing power reported by 
Poore, all of the instances of undoubted writer's cramp were in men. Morris 
J. Lewis states that in the United States, in the telegrapher’s cramp, women, 
who are employed a great deal in telegraphy, are much less frequently affected 
(only 4 out of 43 cases). Persons of a nervous temperament are more liable 
to the disease. Occasionally it follows slight injury. 

* Gowers states that in a majority of the c«fees a faulty method of writing 

has been employed, using either the little finger or the wrist as the fixed point- 
Persons who write with the middle of the forearm or the elbow as the fixed 
point are rarely affected. ' 

No anatomical changes have been found. The most reasonable explanation 
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of the disease is that it, results f, i , 

presiding gver the muscular movement's imolmt ,,7,1*71 T 

dition which has been termed irritable weakness. - 'll,,' edmation "f’^nTrL* . 

whicfi may be widey separated from each ether for the pcl'ennamv of-any 

SK rT rwT ly acco " 1 l )1 - , '‘'' 1 V lessening the hues of resistance 
b^w 0 ™ fhem > ®° that the movement, which «.,s at first produced hv a con¬ 
siderable mental effort is at last execute, I alums. „nn„, sL„h. If ,hen- ' 
fore, through prolonged excitation, this lessened res,stance he carried ,« fa? 
there xs an increase and irregular discharge of ,,„e energy, winch gives ris,- 

to spasm and disordered movement. Actor,ling („ this ucw, the ..cular 

weakness is explained by an impairment »r nutrition aecmupnining that of 
function, and the diminished faradic excitability In the nutritional' disturbance 
descending the motor nerves ” (Cl ay ). 

Symptoms.— These may.lie described under live beads (Davis). 

(а) ChamP ok bPARU.—This is often an early symptom and most com¬ 
monly affects the forefinger and thumb; or there mav be avniubiiicd move- 

• moat-of flexion and adduction of the thumb, so that the pen may lie twisted 
from the grasp and thrown (o some distance. Weir MihVll has described 
a lock-spasm, in which tlie lingers become so firmly contracted upon file peri 
that it can not be removed. 

(б) Paresis and l’.MfAiA sis—T his may occur with the spqsm or alone. 
The patient feels a sense of weakness ami debility in the muscles of the hand 
and arm and holds the pen feebly. Yet in fliese circumstances Ihe grasp of 
the hand may he strong and there may he no paralysis for ordinary uels. 

(c) TjjKMQ 1 '—This is most commonly seen in the I'm cling ,t .hi, I may Ik) 
a premonitory symptom of atrophy. It is not an nnportairt symptom,.and is 
rarely sufficient to produce disability. 

( d) Pain .—A bnormal sensations, particularly a tired feeling in Ihe mus¬ 
cles, are very constantly present. Actual pain is rare, 1ml there may lie irregu- 

■ lar shooting pains in the arm. Numbness or s'ircne-s may exist. If, as some¬ 
times happens, a subacute neuritis develops, there may be pam over Hie nerves 
and numbness or tingling in the fingers. 


(e) Yasp-motou Disturbances. — 1 These mav occur in severe eases. There 
may be hyperaisthesia. Occasionally tho skin becomes glossy, or there is a 
condition of local asphyxia resembling chilblains, In utlcniplmg lo wrile, the 
hand and arm may become flushed and hoi and ihe veins increased in size. 
Early in the disease the electrical reactions are normal, but in advanced eases 
there may bo diminution of faradic and some!ones increase in the galvanic 

irritability. 

Diagnosis.— A well-marked ease <g writer’s crump or palsy could scarcely 
he mistaken for any other affection. Care must be taken to exclude the exist¬ 
ence of any cerebro-spinal disease, such as progressive muscular atrophy or 
hemiplegia. The physician is soinolimes consulted bv nervous persons who 
fancy they are becoming subject to ihe disease and complain of stiffness or # 
weakness without displaying any characteristic features. 

Prognosis .— 1 The course of the disease is usually chronic. If taken in 
time amfif the hand is allowed perfect rest, the .ondition niav improve rapidly, 
hut too often thore'is a strong tendency lo recurrence, ihe patient may learn 
to write yitb the left hand, hut this also may after a time he attacked. 
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Treatment.— Various prophylactic meu-ures linvo litfii udvi-ol ,\- nit . n 
fioned. it is important that a proper method of writing lx> mlopi..| ' 
suggests that if all person.- mote from the shoulder writers . romp uou | d 
praatically not occur. Various devices have been invented for r ,.| 
fatigue, but none of them are wry satisfactory. The use of the i\in-writer 
has diminished very much the frequency of scrivener's palsy. !{*-( is‘«^ >C ntilL 
No measures ftre of value without this. 3Iassage and manipulation, ^hen 
combined with, systematic gymnastics, give the best results. Poore nvoiiiiiicnd* 
•the galvanic current applied to the muscles, which arc at the same lime rlnth- 
mically exercised. In very obstinate cases the condition remain - incur,ililc. 
I saw a few years ago a distinguished gynaecologist who had had writer's 
cramp twenty years before, aifd who had tried all sorts of treatment, inrluilinv 
Wolff’s method, without any avail. lie still has it in aggravated form, 
.but he can.do all the finer manipulations of operative work without any 
difficulty. * 

The nutritiox of the patients is apt to be much impaired, and cod-liver oil, 
strychnia, and other tonics will be found advantageous. Local applications are • 
of little benefit. • Tenotomy and nerve-stretching huvo been abandoned. 

X. < TETANY. 

Definition. —An affection characterized by peculiar bilateral tonic spasms 
of the extremities) either paroxysmal or continued. 

Etiology. —The disease occurs under very different conditions, of which 
the following classification of Frankl-Llocliwart is the most satisfactory: 

(a\ Te&'any of Adults. —(1) Epidemic tetany, also known as rheumatic 
tetany, idiopathic workman’s tetany or shoemaker’s cramp. In certain part- of 
the Continent of Europe the disease has prevailed widely, particularly in the 
winter season. Von Jackseh, who has described an epidemic form occurring 
in young men of the working classes, sometimea-with a light f ev er, —reg ards the 
disease, as Infectious. This form is acute, lasting only two or three weeks, and 
rarely, proving fatal. 

(2) Tetany of gastric and int$£UnaLtU#orders, as dyspepsia, gastrectasis, 
diarrhoea, and helminthiasis. The form associated with dilatation of the stom- 
acTTis rare, not moTc than 30 cases having been reported. 

(3) Tetany of the acute infectious diseases (typhoid, cholera, influenza, 
measle s, scarlatina, etc.). In some typhoid epidemics many cases have occurred. 

(4) Tetany following poisoning from chloroform, morphia, ergot, lend, 
alcohol, and unemia. Isolated examples of each have been reported. 

(5) Tetany may also develop duringjjregnancy or recur in successive preg¬ 
nancies. From its occurrence in nursing women, Trousseau called it “ nurse’* 
contracture.” 

( 6 ) Tetany following removal of the thyroid gland is probably due in il 
removal of the parathyroid bodies at the same time. Before these bodies wi re 
known to have any physiological function it was supposed that the removal of 
the thyroid alone might produce tetany, and many post-operative cases of fl"' i 
sort, like those from Billroth’s clinic, have been recorded. James Stewart In- 
reported an instance in which with the tetany there ijvere symptoms of fny xft ‘" 
dema and no trace of the thyroid gland, 
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(7) Tetany, may complicate other nervous disorder-. a, llu-edow's di-euse, 
jffebral twnor, cysts of the eerebellmu, ami syringomyelia. 

, (i) Tkiany in Ciiildkkm. —Tetany hears a deliiute relation to gastro- 
Ltestinal disorders, acute infections, and ru^cts in childhood, 
p In thg United States true tetany is an extremely rare disease, UrilliUi, in 
•895, collected 77 cases, among which cases of curpo-pednl spasm arc included. • 
During the past ten years an additional 70 cases have appcariM in Americiwi 
iterature. In ray wards at the Johns llopkins Hospital there were 8 eases 
>f undoubted tetany; f complicating dilatation of the stomach. •»* hyperacidity 
without dilatation, 1 case with chronic diarrluoa, and 1 occurring in repeated 
iregnaneies and lactation. , 

Morbid Anatomy. —The nature of the disease i< unknown. 11. Voters found 
in 8 post-mortems an interstitial neuritis of the extradural connective tissue, 
affecting both jnotor and sAisory nerves. Since the work of (ilev,* Vassale and' 
Generali, and others, it, lias lieen well established that the teianv following 
extirpation of the thyroid is due not to the loss of the lh\ roiif fum lion, hut to 
the coincident removal of the parathyroid glands. DilTercujes in the behavior 
of carnivorous and herbivorous animals in this respect are due to the fuel that 
while in the carnivora the glands are attached to the thyroid, in the lieihivori^ 
two of them lie at a distant point. The function of the parathyroid seems to' 
consist in the neutralization of a poison produced in the course of mclaholism. 
When the parathyroids are removed this free poison acts, upon the central 
nervous system and produces tetany. Spontaneous tetany is apparently the 
result of the production of so mmh of this unknown poison that the nor¬ 
mal parathyroids are insullicicnt to neutralize it. In a case of tetany follow¬ 
ing gastric dilatation in an old man who died in my service a I* tin* Johns 
llopkins Hospital, the parathyroid cells vvcie found by MucCallum hi be 
actively proliferating. 1'p hi the present time there is no deliiute proof that 
any other diseases are dependent upon lesion, of the parathyroid,. 

Symptoms.—In cases associated^]th general debility or m children with 
rickets the warn is limited to the hands and feet. The lingers are bent at the 
metacarpo-phalangoal joint, extended at the toi'iiiiia J<>">s. I >n> '" ' , ( 
gethcr, and the thumb is contracted in the, palm of the hand. U ■ 

flexed, the elbows are bent, and the arms are to-led over the <' 1 ' , 
lower limbs the foot arc extended and the toes adducted. 1 lie i s 1« ««f the 
Se and tik arc less commonly .hed bn. m 

trismus and the angles of the mouth arc drawn out. I In skin of « han 
and sometimes tense and ledemnto.,,. The spasms arc usually purox- 

unu teet is soinei children the attack may pass oil in a 

ysmal and last for a var'abk U" ! ^ ^^ m a(]ults hli ,r„e„ and 

few hours. In some of the more. , nanv (]av ,. (m d the attack may 

contracture may continue « ' fh(! p.m^ralure may he elevated 

las as long its two weeks. ^ , )llr oxv-m, there may he involvement 

£S? 

Certain additional features. valiM M )(a(k jg J, t ov( . r , the paroxysms 

ma/=« 

bWd’vSs" so as to impede the venous or arterial circulation. 



ftvmpf/>m in sjiown in the remarkable increase in the mechanical 
excitability of the motor nerves. A alight tap, for example, in the course of 
the facial nerve will throw the muscles to which it is distributed into active, 
wntxaction. Erb has shown tha^the e lectrical ir ritabili ty o f the motor nerves, 
especially to the galvanic current, is also greatly increased, and Hofjaann %g 
demonstrated the heightened excitability of the sensory nerves, the slightest 
pressure on which may cause parmaHinaia in the region of distribution. 

Diagnosis.—The disease is readily recognized. It is a mistake to call 
instances of ca$o-pedal spasm of children true tetany. It is common to find 
in rickety children or in cases of severe gastro-intestinal catarrh a transient 
spasm of the fingers or even «f the arms. By many authors these are consid¬ 
ered cases of mild tetany, and there are all grades in rickety children between 
the simple carpo-pedal spasm and the condition in which the four extremities 
"are involved ) but it is well, I think, to limit the tertn tetany to tjie more severe 
affection. , 

With true tetanus the disease is scarcely ever confounded, as the commence¬ 
ment of the spasjn, in the extremities, the attitude of the hands, and the etio- ’ 
logical factors are very different. Hysterical contractures are usually unilateral. 

Treatment.—5n the case of children the condition with which the tetany 
is associated qjiould be treated. ‘Baths and cold sponging are recommended 
and often relieve the spasm as promptly as in child-crowing. Bromide of 
potassium may be .tried. In severe cases chloroferm inhalations may be given. 
Massage, electricity, and the spinal ice-bag have also been used with success. 
Cases, however, may resist all treatment, and the spasms recur for many years. 
The thyroid* extract should be tried. Gottstein reports relief in a case of long 
standing, and Bramwell reports one case of operative tetany and one of the 
idiopathic form successfully treated in this way. 

In gastric tetany, especially when due to dilatation of the stomach, the 
mortality is high, and recovery without operative interference is rare: of 27 
cases collected by Eiegel, 16 terminated fatally. Cunningham collected 8 cases 
treated surgically, with a mortality of 37.5 per cent, as compared with 70 per 
cent treated by medical means, liegular, systematic lavage with large quan¬ 
tities of saline or mildly antiseptic solutions is sometimes beneficial. .. 

XL HYSTERIA. 

Definition .—A state in which ideas control the body and produce morbid 
changes in its functions (Mobius). 

Etiology.—The affection is'more, common-in women, and usually appear* 
l first abonUhc time of puberty, but the manifestations may, c ontiqp e .pntil the 
menopause, or even u ntil old age. Men, however, are by.no.~meane..exempt. 
and of late years hysteria In"the male has attracted much attention. It occur* 
u WLftU races, but is numb bsot» prevalent, particularly in its,severer forms, in 
.members of the Latin race,. In the United States the milder grqjps are com¬ 
mon, but the graver formB are rare in comparison with thw'frequeney with 
which they are seen in France. i ' <■ , 

Children under -twelve years of age-nre #ei very oftep.affefcted, but the 1 
disease may be well marked as early a^the fifth or sixth, year. One of the 
saddest chapters in the history .of human deception, that of the Salaiajritches, 
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pathic tendencies, the members of whiTl ! y ™ rkwl ,,eur °- 

•ous sorts. Edition atCetoooftm tl «» vari- 
A child grows to girlhood with an eutlrel^e^SSlSj^t^ ISSSt 
others, and accustomed to have every whim gratified and nhuAdant sympathy 
lavished on eveiy woe however trifling. she reaches womanhood whh n S 
organization unfitted to Withstand the cares a,ulnorr.es of men-lay life A 
school between the ages-of twelve and fifteen, the most important periml in 
her life, when the vital energies are absorbed in the rapid development of the 
body, she is often cramming for examinations and cooped in close school-rooms* 
for six or eight hours daily. The result too frequently is an aejne. bright mind 
, in an enfeebled body, ill adapted to subserve the functions for which it was 
framed, easily disordered, and prone to react abnormally to tlinordinary stimuli 
of life. Among the more direct influences arc uuuUons qf various kinds, 
fright occasionally, more frequently love ailuirs, grid, and domestic worries. 
P hysical caus es less often bring on hysterical outbreaks, but. tliey may follow 
directly upon anjnjury or develop during the convalescence ffom an neute 
i llness or be associated with disease of the generative organs. The name 
hysteria indicates how important was believed to be the part played by the 
uterus in the causation of the disease. Opinions dilfcr a good deal ou this' 
question, but undoubtedly in many cases thine are ovarian and uter'po disorders 
the rectification of which sometimes cures the disease. Sexual excess, particu- 
la rly mas turbation, is an important, factor, l«>lh in girls and boys. * 
Symptoms. —A useful division is into the convu lsive and non^souguLuvo 
varieties. 

Convutsivc Hysteria. 


(«) Minor Founts.—The attack most commonly follows'emotional disturb¬ 
ance. fit may set in suddenly or be preceded by symptoms, called by the Inity 
“hysterical,” such as laughing and crying alternately, or a sensation of con¬ 
striction. in the neck, or of a ball rising in flic Ihroat—the globus hystericus. 
Sometimes, preceding the convulsive movements, there may be painful sensa¬ 
tions arising from the pelvic, abdominal, or thoracic regions, troin the de¬ 
scription these sensations resemble aura. They become more intense with the 
rising sensation of choking in the neck and dilliculty in getting breath, and t lie 
patient falls into a more or less violent convulsion. It will lie noticed that 
the fall is not sudden, as in epilepsy, but the subject goes down, as a rule, 
easily, often picking a soft, spot, like a sofa or an easy-chair, and in the move¬ 
ments apparently exercises care to do herself no injury, 'i et at the same time 
' she>appearMo be quite unconscious. The movements are clonic and disorderly*, 
consisting of to^and-fro motions of the trunk or pelvic muscles, while the head 
and arms are thrown about in an irregular manner. The paroxysm after a 
few minutes slowly subsides, then the patient becomes emotional, and gradually 
regains,consciousness. When questioned the patient may confess to having 
some- k^Wledge of the events which have taken place, but, as a rule, has no 
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accurate recollection. Durin g the attack the abdomen may be much distended 
wi^fiatus, and subsequently a large amount of clear urine may %e passed. 
The§e attacks vary greatly in character. There may be scarcely any move¬ 
ments of the limbs, but after a .nerve storm the patient sinks into a torpid, 
semi-unconsciousness condition, from which she is roused with great difficulty. 
In some cases from this'state the patient passes into a condition of catalepsy. 

« (6) Majoe Foams; IIybteko-epilepby.—T his condition ’has been espe-. 
pially studied by Charcot and his pupils. Typical instances" passing through 
the various phases are very rare in the United States andjh England. The 
attack is initiated by certain prodromata, chiefly minor hysterical manifesta¬ 
tions, either foolish or unseemly behavior^. excitegu^a—fome times dyspeptic 
symptoms with tympanites, or frequent micturition. of hyperesthesia 

may at this time be marked, the so-called hyslerogepic ygdipTso elaborately de¬ 
scribed by Richet. These are usually symmetrical anl-situated ever the upper 
dorsal vertebra, $nd in front in«a series of symmetrically placed spots on the 
chest'and abdomen, the most marked being those an .the' inguinal regions over , 
the ovaries. Painful sensations or a feeling of oppression 'and a globus rising 
in the throat may, be complained of prior to the onsdt of thfe convulsion, which, 
according to French writers, has four dist met stages: (1) Epileptoid condition, 
which closely simulates a true epileptic attack with tonic spasm (often leading 
to opisthotonhs), grinding of the teeth, congestion of the face, followed by 
clonic convulsions,■'gradual relaxation, and coma. This attack lasts rather 
longer than a true epileptic attack. (2) Succeeding this is the period which 
Charcot has termed clownism, in which there is an emotional display and a 
remarkable Series of contortions or of cataleptic poses. (3) Then in typical 
cases tliere is a stage in which tne patient assumes certain attitudes expressive 
of the various passions—ecstasy, fear, beatitude, or erotism. (4) Finally con¬ 
sciousness returns and the patient enters upon a stage in which she may display 
very varied symptoms, chiefly manifestations of a delirium with the most 
extraordinary hallucinations. Visions are Seen, voices heard, and conversations 
held with imaginary persons. In this stage patients will relate with the ut¬ 
most solemnity imaginary events, aud make extraordinary and serious charges 
against individuals. This sometimes, gives a grave aspect to these seizures, for 
not only will the patient at this stage make and believe the statements, but 
when recovery is complete the hallucination sometimes persists. I have rarely 
seen in the United States attacks having this orderly sequence. Much more 
commonly the convulsions succeed each other at intervals for several days m 
succession. Here we have a striking difference between hystero-epilepsy and 
true epilepsy. In the latter the status epileptieus, if persistent, is alun\' 
serious, associated with fever, and frequently fatal, while in hystero-epilep-y 
attacks may recur for days without special danger to life. After an attack 
of hystero-epilepsy the patient may sink into a state of trance or lethargy, m 
which she may remain for days. 

Non-convulsive Forms. 

So complex and varied is the clinical picture of hysteria that various mani¬ 
festations are best considered according fo the systems which are involved. 

Disordehs oe Motion.—( a) Paralyses .—These may bo hemiplegic, pm' 1 ' 
oleeic. or monoplegic. Hysterical diplegia is extremely race. Thajaraly^ 
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bejtmpistcd in hysteria. According |„ \\\n7h\\MZ\', iho'lu-miJu’S are 
^ur fames m °re frequent on the left than (he right „|o. The s not 
aflected-the neck may he involved, but the log sutlers most. sSon i 
edher Wed or tart on the alta-led sole. The b.Ueneui II ■ 

common'than hemiplegia. The loss of power is not absolutjf the legs call 

“2 5? m0 , VC f/ b , ut 1,0 ,,ot su iT<"'t <ln- patient. The refluxes may he in¬ 
creased, though th.e knee-jerk is often normal. A spurious inkle clonus may 
sometimes be present. The feet are usually extended and turned inwar,1 in the 
equino-varus position. Tlurmwles do not waifle and the electrical reactions 
are normal. Other manifestations, such as paralysis of the bladder or aphonia, 
are usually associat&Hrith,thc hysterical paraplegia. Hysterical.monoplegias 
may be facia]) crural, ur brachial. A condition of ataxia sometimes oeeurn 
with paresis, i he xiucobrdination may be a* marked feat line, and lliere ure 
usually sensory manifestations. 

(6) Contradur-es and Hjpqsnts. —There is an extraordinary variety of spas¬ 
modic affections in hysteria, of which the most eommon aue the following: 
The hysterical contractures may attack almost any group of voluntary muscles 
and be of the' hemiplegic, paraplegic, or inonoplcgn: type. ’I'hey may come 
on suddenly or slowly, peisist for months or years, and disappear rapidly. The ' 
contracture is most commonly seen in the arm, which is flexed at the elbow 
and wrist, while the fingers tightly grasp flic thumb in the palm of the hand; 
more rarely the terminal phalanges are hypore.xtendetl as in athetosis. It may 
occur in one or in both legs, more commonly in one. •The nukle.olomis 
is present; the foot is inverted and the toes are strongly Hexed. These eases 
may be mistaken for lateral sclerosis and the difficulty in diagnosis may really 
be very great. The spastic gait is very typical, and witli the exaggerated knee- 
jerk and ankle clonus the picture may be characteristic. In 1,S7!) I frequently 
showed such a case at the Montreal* General Hospital as a typical example of 
lateral sclerosis. The condition persisted for more than eighteen mouths and 
then disappeared completely. Ollier forms of contract ure may he in the 
muscles of the hip, shoulder, or neck; more rarely in those of the jaws—hys- 
terieoHllSmuB—or in the tongue. Remarkable indeed ure the local contrac¬ 


tures in the diaphragm and abdominal muscles, producing a pliantom tumor, 
in which just below and in the neighborhooil of the umbilicus is a firm, appar¬ 
ently solid growth. According to Gowers, this is produced by relaxation of 
the recti and a spasmodic contraction of the diaphragm, together with infla¬ 
tion of the intestines with gas and an arching forward of the vertebral column. 
They are apt to occur in middle-aged women about the menopause, and ure 
frequently associated with the symptoms of spurious pregnancy— psnudo-cyesis. 
The resemblance to a tumor may be striking, and I have known skilful diag¬ 
nosticians to be deceived. The only safeguard is to lie found in complete 
anifa tWi a when the tumor entirely disappears. Some years ago 1 went bf 
chance into the operating-room of a hospital and found a patient on the table 
under chloroform and the surgeon prepared to perform ovariotomy. Tho 
tumor however had completely disappeared with full anaesthesia. Mitchell 
has reported an instance of a phantom tumor in the left pectoral region just 
above tl^ breast, which was tender, hard, and dense. 
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Clonic spasms are more common in hysteria in this country than contrac¬ 
tures.' The following are the important forms: Rhythmic hysterical spasm. 
Thi?, unfortunately, is sometimes known as rhythmic chorea or hysterical 
chorea. The movements may Iks of the arm, cither flexion and extension, or, 
more rarely, pronation and supination. Clonic contractions of the steriR> 
clcido-mastoid or of the muscles of the jaws or of the rotatory muscles of the 
Head may produce rhythmic movements of these parts. The sjiasm may be in- 
one or both psoas muscles, lifting the leg in a rhythmic manner eight or ten 
times in a minute. In oilier instances the muscles of the trunk are affected, 
and every few moments there is a bowing movement—salaam convulsions—or 
the muscles of the back may Contract, causing strong arching of the vertebral 
column and retraction of the head. These movements may often alternate, as 
in a case in my wards, in which the patient on Ape days had regular salaam 
convulsions, while on wet days the rhythmic spasm was in thesmuseles of the 
back and neck. .Mitchell has described a rotatory spasm'in which the patient 
rotated involuntarily, usually to the left. More unusual cases are those in, 
which the contractions closely simulate paramyoclonus multiplex. Hysterical 
athetosis is a rate form of spasm. Tremor may be a purely hysterical mani¬ 
festation, occurring either alone or with paralysis and contracture. It most 
commonly involves the hands and arms; more rarely the head and legs. The 
movements are small and quick. In the typo described by Rendu the tremor 
may or may not persist during repose, but it is increased or provoked by voli¬ 
tional movements. Volitional or intentional tremor may exist, simulating 
closely the movements of insular sclerosis. Buzzard states that many instances 
of this disease in young girls are mistaken for hysteria. 

Disokders of S]«fSATioi*.-r/lnft's</im'a is most common, and usually con¬ 
fined to one half of the body. It may not be noticed by the patient. Usually 
it is’ accurately limited by the middle line anddavoives the mucous surfaces and 
deeper parts. rThe conjunctiva, however, is often spared. Thcw(£mayJ)eJhemi- 
jjnopia. This symptom may come on slbwly or follow a convulsive attack. 
Sometimes the various sensations are dissociated and the anesthesia may be 
Only to pain and to touch .! The akin of the affected side is usually pale and 
cool, and a pin-prick may not be followed by blood. With the loss of feeling 
there may be loss of muscular power. Curious trepbie-ehanges may be present, 
as in an interesting case of Weir Mitchell’s, in which there was unilateral 
swelling of the hemiplegic side. 

A phenomenon to which much attention has been paid is that of transfer¬ 
ence. By. metallotherapy, the application of certain metals, the- anaesthesia 
(or analgesia can be transferred to the other side of the body. It has been 
shown, however, that this phenomenon may be caused by the electro-magnet 
and by wood and various other agents, and is probably entirely a mental effect. 
The subject has no practical importance, but it remains an interesting and 
instructive cnapter in Gallic medical history. 

• Hyperasthesia. —Increased sensitiveness and pains occur in various parts 
of the body. One of the most frequent complaints is of pain in the head, 
usually over the sagittal suture, less frequently in the occiput. This is de¬ 
scribed as agonizing, and is compared to the driving of a nail into the part; 
hence the name clavus hystericus. Neuralgias are common. Hypeiaathgtio 
areas, the .hysterogenic points, exist on the skin of the thorax and^bdomen, 



pressure upon which may cause minor manifestation* or oven a convulsive 
attach Increased sensitiveness exists m the ovarian reomn, hut is not pecul¬ 
iar to^hysteria. Pain in the back is an almost constant complaint of hysterical 
patients. The sensitiveness may be limited to certain spmou* piocess'c;, ot it. 
nisy be diffuse. In hysterical women the pain* in the abdomen mav simulate 
those of gastrftlgia and of gastric uleer, or the condition mav he aimed identical 
with that of peritonitis; more rarely the abdominal pains eiosclv resemble llnw; 
o f ap pendix disease. 

Special Senses .—^Disturbances of taste and smell are iiot.iineommou and * 
may cause a good deal of distress. Of ocular symptoms, retinal Inpcnesthcsia 
is the most common, and the patients always prefer to he in a daikcned room. 
Detraction of the field-of ^vision is common and usually follows a convulsive 
seizure. It may persist for years. The color perception may he normal even 


with complete anmslhesia, and in America the achromatopsia dor* not seem • 
to be nearly so‘common an hysterical manifestation as in Kuropc. Ilyslene.il 
deafness may be complete and may alternate or come on at theVame lime with 
•hysterical blindness. / Hysterical amaurosis may occur m clnldrcn. One must 
carefully distinguish between functional loss of power and simulation. 

Visceral Manifestations.— Respiratory Apparatus.-- orMi-dmbnnces in 
the respiratory rhythm, the most frequent, perhaps, is an exaggeration of the 
deupojUweath, which is taken normally every fifth or sixth inspiration, or 
there may be aa"catching” breathing, such as is si-eu when cold water is 
poured over a person. > In hysterical dyspncca there is no spi-eial di*!ie*s and 
the pulse is normal. In vvliat is known as the syndrome of Hriqucl there i*. 
shortness of breath, Suppression of the voice, and paralysis of the diaphragm. 
The anhelation is extreme. In rare instances there is Ipilypii.cif. .Viamg 
laryngeal manifestations aphonia is frequent and may persist for months or 
even years without other special symptoms of (lie disease. Spasm "f ih< 
muscles mav occur with violent inspiratory ('(torts and great am 

may even lead to cyanosis. ^Iiceougl^ or sounds re.semld.ng ,l ’ £ ' ‘J ' ‘ 

for weeks or months at a time. Among the most remarkable of ' 

manifestations are the hysterical cries. These may mimic 
by animals, such as barking, mewing, or grimhug; )rM 

of them have been repeatedly observed. Dxtraoidinary or I <|f 

citlier inspiratory or expiratory. 1 saw at \\ agoer s t . ^ 

,„ir,oc„ or fourteen. *« 

5SfS Srd“"suL /was — 

to a skeleton.^ Attacks of gaping, yawning, ai cu larly in young girls. 

Tho hysteric,. cough is 

It’may occur m paroxysms, but Sir Andrew Clark has culled 

extremely monotonous and unpleasant o • occurring about the 

attention to a loud, barking cough (cynobexi ^ altacks , 
time of puBerty, chiefly in boys belonging to neurot.e 
whieft last about a minute, recur frequen y. deceptive and 

Thera i. a pcealiar form of '"XS”'"'1™’ d,«,L It,!- >l«d«m 
lead to the diagnosis of piihiionary is^ ^ ^ , 1( , ]limrv hunuoptysis; on sit- 
as a pale-red fluid—not so bright, contains particles of food, pave- 

tlin/it plants a reddish-brown sediment, It contains j 
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cases there is.incessant gagging. y mw f ca ture may persist fot 

'gitated without much effort and withou^u^Thifca^ 
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able digestive disturbance in hy ft£l*norexia—-but feebly character- 

™ir M1 te I T ”i.t H&i SSET^^K. i* « 
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, antagonism to food whl ^ “ . rige to gome 0 f those remarkable 

the approach of food, and this 8) /Mitchell) There are three 

cases of survival for long penods without food a JsychicaP 

special features in anorexia nervosa: P»«t, and mo^P ^ .* J always 
state, usually depressant, occasions y ^ considered here. Secondly, 

hysterical, and-the coni 1011 ®^ it regur gitation, vomiting, and the whole 
stomach symptoms, loss of appftiw, g S • fiddly, emaciation, 

' series of phfihomena associated with dvsenterv The patient finally 

which reaches a grade seen only t he thighs and legs , 

takes to bed, and in extreme ««■ b- «VJ a f * or on l y 

flexed, and contractures may o • wasted dry, and covered with \ 

‘upon urgent compulsion The sk ^ Mvera \ w Lks at a time, and 

bran-like 'scales. No food ^may m8 Although the condition 

attempts to ^ mayte ^ J from their home surroundings 
looks so alarming, these cases, ,■ recover in a remarkable 

wd tented bf W.ir «ib*ell’- m«th«d, "noted. DeA ■ 

r :szsz'Ziztt* - •* - 

ttetfrl’weighedonly 49 P™nd«. No ^“”""S il:y“by tonic co.- 
.Hysterical tympanites is a common feature y mu8cle8 . lt 

traction of the diaphragm andirilfaltic unrest (Kussmaul). Fre- 
may be associated wittfjthe 00 tTdisturbance in either the small or 

quent discharges of faeces may be d f ^ma is found in some hysterical 
large bowel,,An obstinate especially with the 

patients, which proves very . j looseness of bowels to 

taking of food. It seems an aggravated form of the looseness oi ^ 

which so many nervous people are subject on emo 10 ^ different form 

L. h«,= t. di.rrhc bn»«,»Wy »«« ff to g :i| An»;^ ly „ 

is that produced by what Mitchell calls tiii irtltahto-Mowm, m J CoIl . 

are paid frequently during the day, sometimes into grert ^ 

stipation is more frequent, however and may be due to a lo« °fpo ^ 

njpst remarkable of hysterical phenomena, loUowmg a s. oc W 



sUpahQi 1 , tympanites, vomiting, sometimes ham.atemosk The const!nation 
grovre worn, everything taken by the mouth ,s rejected. the vom.tus hcUmes 
fffiealim character, even scybala are brought am! suppoMtor.es am! cncmata 
are vomited. The symptoms may continue IV weeks amt then gradually sub¬ 
side. Laparotomy even thrice in one patient—lias shown a perfectly normal- 
looking condition of the bowels (I’arkes Weber). 

• ^diO-VMcnUir.- flittp'tl action of the heart on (lie slightest’emotion, with 
or without the subjective sensation of palpitation, is often a source of great, 
distress-^A alow pulse is less frequent. Tams about the lieifrt may simulate 
angina. ^ h lushes in various parts are among the most common symptoms, 
i Sweating may occur, or the seburrhaia ni(jrimn». causing a darkening of the 
skin of the eyelids. • 

Among the more remarkable vaso-motor phenomena are the so-called stig- 
mata or tuemcyfrhages in the skin,’such as were present in the celebrated ease’ 
of LomseLateau. In many cases these are undoubtedly tequila lent, but if, 
as appears credible, such bleeding may oust, in the hypnotic trance, there seems 
no reason to doubt its occurrence in the trance of prolonged religious ecstasy. 

Joint Affections. —To Sir Benjamin Brodie and Sir panics Paget we 
owe the recognition of these extraordinary manifestations of hysteria. Per¬ 
haps no single affection has brought more discredit upon tin* profession, for 
the cases are very refractory, and finally full into the hands of a*charlatan or 
faith-healer, under whose touch the disease may disappear id once. Usually 
it affects the knee or the hip, and may follow a trifling injury. 'Pin* joint is 
usually fixed, sensitive, ami swollen. The surface npiy be cool, but sometime* 
the local temperature is increased. To the touch it is yery sensitive and 
movement causes great pain. In protracted eases the muscles about the joint 
are somewhat wasted, and in consequence it looks larger. Tim pains arc often 
noofcuwal, at which time the local temperature may bo much increased. \\ lute, 
as a rale, neuromimetic joints yield to proper management, there are inter¬ 
esting instances in the literature in» which organic change lias sueyeeded tlm 
functional disturbance. In the remarkable ease reported m Weir Milebell s 
lectures, the hvsterical features were pronounced, and, on account of the i-liron- 
icity, the disease of the knee-joint was considered organic by such an author 1 y 
as Billroth. Sands found the joint surfaces normal, and the thickening 

due to inflammatory products outside the capsule nol „ irrin „ 

Intermittent hydrarthrosis may lie a manifestation of hysteria, occur b 
in the knee or other joints, sometimes with transien mental 

experimentally or accidentally only with iys t. ’ , , ree » ^„ 0 ti icr 

*'*•!> present thin same phenomenon m s isher ? ' .lightest 

.Ming peculiarity » the J^J**-*^ patient,. This' 
depandence can be placed upon Hit sun ■ _ / or im) atby. 

appears to result partly, but not w h °lly, rom^ d . igtent hallucina- 

Hysterical patients may become msa P , , ^ Q f an 

tions and delirium, alternating iierhaps with em ^ ^ enlirely 

fated character. For week? 01 months tt ey y simulate that of 

oblivious^their surroundings.- with a delirium which may simulate 
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dditimn tomans, particulaily in being associated with loathsome and un¬ 
pleasant animals. The nutrition may be maintained, but in these’eases there 
is qlways a very heavy, foul breath. With seclusion and care recovery usually 
takes place within three or fou* months. At the onset of these attacks and 
during convalescence the patients must be incessantly watched, as <a suicidal 
tendency is by no means uncommon. I have been accustomed to speak of this 
Condition as the status hystericus. • 

Of hysterical manifestations in the*higher centres that of trance is the 
most remarkablb. This may develop spontaneously without any convulsive 
seizure, but more frequently, in America at least, it follows hysteroid attacks. 
jQa fa de p sy may be present, a condition in which the limbs are plastic and 
remain in any position in which they are placed. • 

Tan Metabolism in Hysteria. —The studies of Gilles de la Tourette and 
Cathelineau, under Charcot’s direction, hafe shown that in the^rdinary forms 
of hysteria the .urine does not*show quantitative or qualitative changes, but 
in the severer types, characterized by convulsions, etc., there are important, 
modifications: reduction in the urates and phosphates; the ratio of the earthy 
to the alkaline phosphates, normally 1:3, is 1:2, or even 1:1. The urine is 
also reduced in amount. They think that these changes might sometimes serve 
to differentiate convulsive hysterfa from epilepsy, in which there is always an 
increase in the solid constituents after a seizure. 

Hysterical Fever. —In hysteria the temperature, as a rule, is normal. 
The eases with fever may be grouped as follows: (a) Instances in which the 
.fever is the sole manifestation. These are rare, but I have seen at least two 
cases in yjhieh the chronic course, the retention of the nutrition, and the 
entirely negative coadition of the organs left no other diagnosis possible. In 
a dase which I had under observation the patient had for four or five years an 
afternoon rise of temperature, reaching usually to 102° or 103°. She was well 
nourished and presented no pronounced hysterical symptoms, beyond a form 
of interrupted sighing respiration so olten seen in hysteria. There was a 
marked neurotic history on one side of the family. 

(b) Cases of hysterical fever with spurious local manifestations. These 
are very troublesome and deceptive cases. The patient may be suddenly taken 
ill with pain in various regions and elevation of temperature. The case may 
simulate meningitis. There may be pain in the head, vomiting, contracted 
pupils, and retraction of the neck—symptoms which may persist for weeks— 
and some anomalous manifestation during convalescence may alone indicate 
to the physician that he has had to deal with a case of hysteria, and has not. 
as he perhaps flattered himBelf, cured a case of meningitis. Mary Putnam 
Jacobi, in an article on hysterical fever, mentions a case in the service of 
Comil which was admitted with dyspnoea, slight cyanosis, and a temperature 
of 39° C. The condition proved to be hysterical. There is also an hysterical 
pseudo-phthisis with pain in the chest, slight fever, and the expectoration of a 
' blood-stained mucus. The cases of hysterical peritonitis may also show fever, 
(e) Hysterical Hyperpyrexia .—It is a suggestive fact that the cases of 
paradoxical temperatures repotted of late years, in which the thermometer ha* 
registered 112° to 120° or more, have been in women. Fiaud has been prac¬ 
tised ti^some of these, but others have to be accepted, though their explanation 
is impossible under our known laws. 
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DiagnMii.—Inquiry into the occurrence of previous man is ,i |ifiv . m , in 
the mental-conditions taay give important mfomiatmn. Th J 
a rule, should not be asked the mother, who of all others is least 
satisfactory mformation about the patient s condition. The .nvurreiM, «»£ 
globus hystericus, of emotional attacks, of weeping and ervmg, are itafion 
suggestive. The points of difference between the convulsive ‘attacks and . 
epilepsy were referred to in their description. and as a rule little difficulty*.,* 
experienced in distinguishing between the two conditions. The hv-ferintl 
paralyses are very variable and apt to be associated with aihesthesiu. The 
contractures may at times bo very deceptive, but the occurrence of areas of 
anaesthesia, of retraction of the visual field, and the development of minor 
hysterical manifestations,‘give valuable indications. The contractures disap¬ 
pear under full anmsthcsia. Special care must he taken not to confound the 
spastic -paraplegia of hysteria with lateral sclerosis. 

The visceral manifestations are usually recognized without .much difficulty. 
# The practitioner has constantly to bear in mind the strong tendency in hys¬ 
terical patients to practise deception. > . 

Treatment.—The prophylaxis in hysteria may be gathered from the re¬ 
marks on the relation of education to the disease. The successful treatment 
of hysteria demands qualities possessed by few physicians. The* first element 
is a due appreciation of the nature of the disease on the pari of tfie physician 
and friends. It is pitiable to think of the misery which lias'been inIhded on 
these unhappy victims by the harsh and unjust treatment wliu-li Inis resulted 
from false views of the nature of the trouble; on the other band, worry and* 
ill-health, often the wrecking of mind, body, ami estate, arc entailed, n|x>n 
the near relatives in the nursing of a protracted case of liystcrin. The minor 
manifestations, attacks of the vapors, the. crying and weeping spells, nrc pot 
of much moment and rarely require treatment. The physical condition should 
be carefully looked into and the mode of life regulated so us to insure system 
and order in everything. A congenial occupation offers the 1 >chI remedy for 
mamu>f-these-manifestations. Any functional disturbance should lie attended 
to and a course of tonics prescribe*!. Special attention should bn paid to the 

action of the bowels. • „„ 

Valerian and asafeetida are often of service, bocjhc pains in various 

parts, particularly in the back, the thcnno^a u t cr y 811 8 fl-Lit, e cc rici y j 
be found invaluable. Morphia should be withheld In the cnwnls.ve smziire^ 
particularly in the minor forms, it is often best, after settling the patici 
comfortably to leave her. When she comes to, and finds herself alone and 
without sympathy, the attacks are less likely to be repeated ere is, m» 

a -manta, 1 and..emotional anomaly, andt . P° rc i a tivcs who iiiisinlcrpret 
i. mnml mntol. At toms. .u.ro.n M by „r tl» dten 

entirely the symptoms and have no app necessary control is 

the sever* fims of hysteria can rarely be cured. The necessary go 
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impossible; hence the special value of the method introduced by Weir Mitchell, 
which is particularly applicable to the advanced cases which have become 
chronic and bedridden. The treatment consists in isolation, rest, diet, massage, 
and electricity. Separation frqm friends and sympathetic relatives must bo 
absolute, and can rarely, if ever, be obtained in the individual’s liome. An 
essential element in the treatment is an intelligent nurse. No small share 
t<| the success which has attended the author of this plan has been due to the. 
fact that he has persistently chosen as his allies bright, intelligent women. The 
details of the plan are as follows: The patient is confined.to bed and not 
allowed to get up, nor, at first, in aggravated cases, to read, write, or even to 
feed herself. Massage is used daily, at first for twenty minutes or half an 
hour, subsequently for a longer period. It is essential as a substitute for exer¬ 
cise. The induction current is applied to the various muscles and to the spine. 

' Its use, however, is not so essential as that of massage. The,diet may at first 
be entirely of milk, 4 ounces every two hours. It is better to give skimmed 
milk, and it may be diluted with soda water or barley water and, if necessary,„ 
peptonized. After a week or ten days the diet may be increased, the amount 
of milk still being kept up. A chop may be given at midday, a eup of coffee 
or cocoa with toast or bread and butter or a biscuit with the milk. The 
patients usually fatten rapidly ak the solid food is added, and with the gain 
there is, as a rule, a diminution or cessation of the nervous symptoms. The 
milk is the essential element in the diet, and is in itself amply sufficient. 

The remarkable results obtained by this method are now universally rceog- 
jiized. The plan is more applicable to the lean than to fat, flabby hysterical 
patients. Not only is it suitable for the more obstinate varieties with bodily 
manifestations, but in the cases with mental symptoms the seclusion aud sepa¬ 
ration from relatives and friends are particularly advantageous. In the hys¬ 
terical vomiting JJebove’s method of forced feeding may be used with benefit. 
For the innumerable minor manifestations and for the simulations the indi¬ 
cations fqr treatment are usually clear. <- All hysterical patients are subject 
to suggestion, and hypnotism has been used extensively. In cases of contrac¬ 
tion and of paralysis it is often of great help. Suggestion alone, without the 
induction of the hypnotic state, may suffice to cure hysterical paralysis. In 
careful hands it may be used, always remembering that hypnotism is a two- 
edged sword with which many good men in the profession have been sore 
smitten, and many patients more hurt than helped. 

XII. NEUBASTHEN1A (Psychaathenia). 

Definition. —A condition of weakness or exhaustion of the nervous system, 
giving rise to various forms of mental and bodily inefficiency. 

The term, an old one, but first popularized by Beard, covers an ill-defined, 
motley group of symptoms, which may be cither general and the expression 
.of derangement of the entire system, or local, limited to certain organs; henc’ 
the terms cerebral, spinal, cardiac, and gastric neurasthenia. 

Etiology. —The causes may be grouped as hereditary and acquired. 

(a) Heejuuxahy. —We do not all start in life with tljc same amount of 
nerve capital. Parents who have led irrational lives, indulging in excesses of 
various kinds, or who have been the subjects of nervous complaints or of mental 
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trouble, ma^ transmit to llioir children an org.nu/aiion which i* defective in 
what, for want of a liettcr term, wo mu-t call " Mono tone " Such nuli\ nltisil^ 
start Handicapped with a neuropathic predisposition. ami fiirin^li a cniiMih'r- 
able proportion of our neurasthenic patient* ‘A* \an (iieson -niinioii*lv puts 
it, the pbtential energies of the lusher loiistellalions of their association 
centres have been squandered by their ancostois," 

• Besides such Torms of hereditary neuropathy, which wo ha\e to look upon 
as instances of injury to the germ-plasm denied from one jir both of the ' 
parents, there have to be considered those eases in vvlinh during intra-iitorine 
life there have been conditions which interfered mill the proper development 
and nutrition of the embryo. So long a* these iiidividiniN are content to tnms- 
act a moderate business with their life capital, all may go well, hut there is 
no reserve, and in the exigences of ijiodern life these small capitalists go under 
and come to us*as bankrupts. 

( I ) Aoquihkd.—T he functions, though perverted most readily in persons 
who have inherited a feeble organization, mav also lie damaged m persons with 
no neuropathic predisposition by exercise winch is eicessivc'ui proportion to 
the strength—i. e., by strain. The cares and anxieties attendant upon the 
gaining of a livelihood may be borne without distress, hut in in.inv persons the 
strain becomes excessive and is first manifested as worry. The individual loses 
the distinction between essentials and non-essentials. trille* cause annoyance, 
and the entire organism reacts with unnecessary readiness In slight sthmili, 
and is in a state which the older writers called irritable weakness. 11 such 
a condition be taken early and the patient given rest, the balance js quickly 
restored. In this group may lie placed a large pnqiortioii of the ncatasl trines 
which we see among business men, teachers, and journalists. Neinastlieiya 
may follow the infectious diseases, particularly inlliieiizii, typhoid rover. iwA 
syphiliB. The abuse of certain drugs, alcohol, tobacco, morphine may lead to 
a high grade of neurasthenia, though the drug hnl.it is more often a result 
rather than a cause of the neurasthenia. Other causes more subtle, v.1 |x.ton , 
and less easily dealt with, are the worries attendant upon love alfairs, religious 
doubts, and the sexual passion. Sexual excesses have u.uloiih edly been exag¬ 
gerated as a cause of neurasthenia, but that they are responsible in a "'.nib, r 

° f ^i^a^tms, especially those following upon railway ace,denis, 

more often a combination of both. The appearance of he patient i. "k 
gestive, sometimes etareetoistie, but M™"<»*-*; 

«» ~ ^ geined I, th» l*^ti — i” »«' 

enters the room—the. way he is c lothc.l, . of wul .ri,i and 

Jwdy, his facial.expression, and the humor. may tt lllf ,|, grade 

1 slight anaemia may be present J J t j ( .„ (s an . usually lovv- 

; and tHe patient may be confined to bed Meutallv " 

spirited and despondent; women feSi""- and there have accordn.gly 
The local-symptom s may V , ( i is(! ase—cerebral. spinal. eardio- 

been described a whtfle series of type fi ‘ . # jaek-of accord- 

vascular, gastric, and sexual. In a | nn ' c up ] alM K and.the .objective 
aaee-bebM^lihe.symptonis of which Jic patient complain 
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t \h an S PR disonypridilft --ty -tfao-'phrmrriftn, In nearly every clinical type of the 
disease the predominant symptoms are referable to pathological sensations and 
the psychic effects of these. Imperfect deep is also complained of by a majority 
of patients, or, if not complained of, is found to exist on inquiry. 

Tp th° p°y" v ‘ ; -» form the symptoms are chiefly connected with 

t an inabi}ity,lp perform .the.ouli nary mental work. Thus a row of figures can 
not be correctly added, the dictation or the writing of a few letters is a soura- 
of the greatest # worry, the transaction of petty details in business is a painful 
effort, and there is losj^oL power of. fixed -attention. .With this condition there 
may be no hqaihirhp the appetite may be good, and the patient may sleep well. 
As a rule, however, there arS sensations of fulness and weight or flushes, if not 
actual headache. ‘■j]° Q p 1o °°" Q °° is a frequent concoihitant of the cerebral form, 
and may he the first manifestation. Some of thqpe patients are good-ifiinperol - 
and cheerful, but a majority are moody, irritable, and depressed. 

HypfiRosthesia, especially#) sensations of pain, is one of the main’ charac¬ 
teristics of almost all neurasthenic individuals. The sensations are nearly 
always referred fo some special region of the body—the skin, eye muscles, the 
joints, the blood-v essels, or the viscera. It is frequently possible {©"localize 
a number of points painful <j> pressure (Valleix^ points). In-some pa¬ 
tients thery Is marked vertigo, occasionally even resembling that of JJAniire’s 
disease. 

If such pathological sensations continue for a long time the mood and 
character of the patient gradually alter. The appalled--—imtabie-humor ’’ 
develops. r Many obnoxiously egoistic individuals met with in daily life are in 
reality examples* of psychic neurasthenia. Everything is complained of. The 
patient demands the greatest consideration for his condition; he feels that he 
hra been deeply insulted if his desires are not always immediately granted. 
He may at the same time have but littl e consideration for others. Indeed, in 
the severer forms of the disease he may show a malicious pleasure in attempt¬ 
ing to Inake people who seem happiefr than himself uncomfortable. Such 
patients complain frequently that they are “ misunderstood ” by their fellow*. 

In many cases the so-called “ anxiety conditions ^gradually come on; one 
scarcely ever sees a case of advanced neurasthenia without the existence of 
some form of “ anxiety.” In the « irripW fwv«ia. af ( nosoph obia! there 

may be only a fear of impending insanity or of approaching death or of apo¬ 
plexy. More frequently the anx iou s fool i n g is localized somewhere in the bod)’ 
—in the prsee ordial region, in the head, in the abdomen, in the thorax, or more 
rarely in the extremities. 

In some cases the anxiety becomes intense and the patients are restless, ami 
declare that they do not know what to do with themselves. They may throw 
themselves upon a bed, crying aid c o mpl aining, and makingnonvulsive roove- 
ments with the hands-and feet. S uicidal tendencie s are not uncommon m 
such cases, and patients may in desperation actually take their own lives. 

Involuntary mental activity may be very troublesome; the patient com¬ 
plains that when he is overtired thoughts which he can not Btop or control 
run through his head with lightning -like rapidity. In other cases there is 
marked absence of mind, the individual’s mind being so filled up owing » 
the overexcitability of latent memory pictures that he is unable to form the 
proper associations for ideas called up by external stimuli* Some time* a 
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patient complains that a definite word, a name, a unrulier, a melody, or a song 
keeps rumflng in his Head in spite o£ all lie ean do to abolish it. • 

In the severer eases of psychic nonraslhomo the so-called " phobiqs ",aro 
common. The most frerjuenriofm perhaps jf ayur_<ii>liubin. in which patients 
ji* .moment they come into an open space are oppressed by uu exaggerated 
feeling of anxiety. They seem “ frightened to death." and commence to 
iremble all over*; they complain of compression of the thorax and palpitation 
of the heart. They may break into profuse perspiration and assert that they, 
feel as though chained to the ground or that they can not mtfve a step. It is 
remarkable that in some such cases the open space can tic crossed if the indi- 
- vidual be accompanied by some one, even by a child, or if ho carry a stick or 
an umbrella! Other people are afraid to be left alone (monophobia), espe¬ 
cially m a closed-compartment (claustrophobia). 

The fear'bf people and of society is known a s anllir opoplmbia. A whole’ 
series of other phobias have been described—UjtopJuibia. or ll(o fear that high 
• things will fall; path ophobia, or fear of disease; siderodromophobia, or fear 
o£ a railway journey; siderophobia or astrophobiu, fear of thunder and light¬ 
ning!' Occasionally we meet with individuals who arc afraid of everything and 
every one—victims of the so-called pantophobia. 

Thq stp e.ripl senses may be disturbed, particularly vision. An aching or 
weariness of the'eyeballs after reading a few minutes or Hashes’ of light, are 
common symptoms. The “ irritable eye,” the so-called nervous or ncurnpHicmc 
asthenopia, is familiar to every family physician. According to Biiiswuiiger, 
the essence of the asthenopic disturbance consists m pathological sensation* 
of fatigue in the ciliary muscles or the medial recti. . . 

There may be acoustic disturbances-hyperalgesia and even true hyper- 


aCUB One of the most common of all the symptoms of neurasthenia is the preJmre 
in the head complained of by these patients. This symptom, variously ilc 
scribed, may be diffuse, hut is morOfrequently referred to some on* region 

plain of weariness on the least C “L ’ in lhe w There may 

intercostal neuralgiform pains an rochialgia may he spontaneouH, 

be spots of local tenderness on the spine. The ach.algm may ^ ^ 

or may be noticed only on 0 f numbness and tingling, and 

disturbances of sensation, partic yj neuralgias, especially in connection 
the reflexes may be increased. V > aching pain in tin 

with the genital organs, are ^ ™ t . on>bint complaint in these cases, 

back or in the back of the neck ■ wVt , i( , r tlus condition is one of nenras- 
In women it is often impossible■ ■ ^ that U(0 disturbances of imisoulai 
thenia or hysteria. It is ,n ' F h wr ilings amyosthenm partieu- 

aetivity are most pronounced and m"* * mfty ^ irritative 0 r paretic, o, 

larly plays an important ™j coordination are not uncommon it 

^These 

^^— probably owing 10 insufficient 
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ration on the part of the sympathetic rather than to paresis of the oculo¬ 
motor nerve. Occasionally Horn berg's Bymptoin may be present, and the 
patient, or even his physician, may fear a beginning tabes. More rarely .there 
is disturbance of such finely coordinated acts as writing and articulation, not 
unlike those seen at the onset of general paresis. Such symptoms %re always 
alarming, and the greatest care must be taken in establishing a diagnosis. 
That they may be the symptoms of pure neurasthenia, however, can no longer 
.be doubted. 

The reflexes dn neurasthenia are usually increased, the deep reflexes espe¬ 
cially never being absent. The condition of the superficial reflexes is less 
constant, though these, too, a«e usually increased. The pupilsjjare often diluted, 
and the reflexes are usually normal. There may be inequality .of the pupils 
in neurasthenia, a point which Pelizaeus has especially emphasized. Errors 
'in refractiofi are common, the correction of whiclf may give gjeat relief. 

In another type of cases the .muscular weaknesq is extreme, and may go on 
even to complete motor helplessness. Very thorough examination is necessary 
before deciding qsjto the nature of the affection, since in some instances serious 
mistakes have been made. Here belong the atzemia of Ncftel, the akinesia 
algera of Mobius, and the neurasthenic form of astasia abasia described by 
Binswanger. . • 

In other 'cases the cardio-vascular symptoms are the most distressing, and 
may occur with only slight disturbance of the cerebro-spinal functions, though 
the conditions are nearly always combined. Palpitation of the heart, irregular 
pndjrery rapid action (neurasthenic tachycardia), and pains and oppressive 
feelings in the cardiac region are thp most common symptoms. The slightest 
exciteihent'may be followed by increased action of the heart, sometimes asso¬ 
ciated with sensations of dizziness and anxiety, and the patients frequently 
havfe the idea that they suffer from seriouB disease of this organ. Attacks of 
pseudo-angina may occur. 

Vaso-rpotor , disturbances constitute <a special feature of many cases. 
Flushes of heat, especially in the head, and transient hypertemia of the skin 
may be very distressing symptoms. Profuse sweating may occur, either local 
or general, and sometimes nocturnal. The pulse may show interesting features, 
owing to the extreme relaxation of the peripheral arterioles. The arterial 
throbbing may be everywhere visible, almost as much as in aortic insufficiency. 
The pulse, too, may under these circumstances have a somewhat water-hammer 
quality. The capillary pulse may be seen in the nails, on the lips, or on the 
margins of a line drawn upon the forehead, and I have on severed occasions 
seen pulsation in the veins of the back of the hand. A characteristic symptom 
in some cases is the throbbing aorta. This “ preternatural pulsation in the 
epigastrium,” as Allan Bums calls it, may be extremely forcible and suggest 
the existence of abdominal aneurism. The subjective sensations associated 
with it may be very unpleasant, particularly when the stomach is empty. 
c In women especially, and sometimes in men, the peripheral blood-v^ael,- 
are contracted, the extremities are cold, the nose is red or blue, and the face 
has a pinched expression. These patients feel much more comfortable when 
the cutaneous vessels are distended, and resort to various qieans to favor thin 
(wearing of heavy clothing, use of diffusible stimulants). 

The general features of gastro-intestinal neurasthenia have been dealt with 
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amlp a* section of nervous dyspepsia. The connection of these eases with 
dilatation sf the stomach, floating kidney, and the condition which Ulfonnl 
calls entgroptom has already been mentioned. 

SjucmUimrasthenia is a condition m whi K h there is an irritable weakness 
of*the Bernal organs manifested by nocturnal emissions, unusual depression 
aftfijuntexaonrse, and often by a distressing dread of impotence. The mental 
condition of these patients is most pitiable, and they fall an' easy prey to 
quacks and charlatans of all kinds. 

Spermatorrhoea i*--the bugbear of the majority. They esin plain. #f- eon- 
ijjHjfjd losses hflHtUy without accompanying pleasurable sensations. After 
dafonation or' nyjtfjjritiQn there may be seminal discharges. J1 icroscupic ex¬ 
amination sometimes reveals the presence of spermatozoa. Actual non mis 
impotence- ia- not uncommon. The “painful testicle” is a well-known ncurus- 
thenie~pheaempnon. In thb severer cases, especially those beariilg the stig-’ 
mata of degeneration, thero, may be evidence of serial pervurejon. 

Tn farp files it ia-common to find a tender ovary, and painful or irregular 
menstruation. , . 

In all forms of neurasthenia the condition of the urine is important. 
Many cases are complicated with the symptoms of the condition known as 
licjy gmia and so marked may this be that Some tune indeed made a special 
form of lithamic neurasthenia. Polyuria may be present, but i* more com¬ 
mon in. hysteria. With disturbed digestion the urates and. oxalates ipay bo 
in excess. 

TKogwod* —rPt yrhju ihtnijL —Under this term Janet would separate from 
neurasthenia the eases characterized by mental, emotional,.and physical dis¬ 
turbances, imperative ideas, phobias of all sorts, doubts, enfeebled will, ilmon- 
trollable movements, and many of the borderland features of Hie humility* of 
young persons. It is really an inherited yyrelionenrosiH, while ncmusth.diia 
is-tuwalbuapquired. Obsessions of all sorts characterize the condition and 
thaw-may be a feeling of unreality asd even of loss of personality. (Jew com¬ 
plicated the condition may be is shown from the following varieties distin¬ 
guished by Janet: (1) The doubter, in whom obsessive ideas ure not very 
precise, more of tlie nature of a general indication lather than a specific idea, 
such as a craze for research, for explanation, for computing. (- I 
yulous. whose obsessions are of a moral nature, ilicir mamas 
ness of statement, of exact truth, of conjuration, o n p.mi " . < ’ 

etc (31 The criminal, whose obsessive ideas are of homicide, theft, and o h 
overt acts.^ ThiTimpulsive idea , stronger in Hus than ,n the other vaneHes. 
<«> «• **** dip—, ^ »* h " 

1» .Si».."" 


chasthenia, a condition in 
with the obsession. 


"uii mu uuse»muu. ii nu il„. dilfcrcllt 

The anxiety conditions " ,ul , ”"7^° wl^n they accompany ■■'•nras-* 

dependent ,n Hie major,ty of iiHanccs 

upon faulty heredity. wlli(; i, has to be diagnosed from 

Neurasthenia ,s a duMM* ab ve « from an oWation of Ins general 
the subjective statenicnls of the pane , . .. T i, c nbysical examina- 

bchaVior rather than from the physical examination. I he physic 
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tion is of the highest importance in excluding other diseases likely to bfe 
confounded with it. That somatic changes occur and* that physical signs are 
often to be made out is very true, and we owe to Lowenfeld especially a qareful 
discussion of these points, but there is nothing typical or pathognomonic in 
these objective changes. t 

Th e hy pochondriac differs from the neurasthenic in the excessive psychic 
ddiatoctipaT pHEe pathological sensatfons To which he is auhject. -He i*. the 
victim of actual delusions regarding his condition. 

The confusion of neurasthenia with hysteria.is still more frequent; in 
women especially a diagnosis of hysteria is often made when in reality the 
condition is one of neurasthpnia. In the absence of hysterical paroxysms, of 
crises, and of those marked emotional and intellectual characteristics of the 
hysterical individual the diagnosis of hysteria should not be made. Of course, 
• in many of the cases of hysteria definite hysterical stigmata (hysterical paral¬ 
yses, convulsions, contractures, ^uuesthesias, alterations in the visual field, ete.) 
are present, and the diagnosis is not difficult. 

Epilepsy is nqt likely to be confounded with neurasthenia if there be defi¬ 
nite epileptic attacks, but the cases of petit mat may be puzzling. 

The onset of exophthalmic goitre may be mistaken for neurasthenia, espe¬ 
cially if therp be no exophthalmos at the beginning. The emotional disturb¬ 
ances and the irritability of the heart may mislead the physician. In pro¬ 
nounced cases of nervous prostration the .differential diagnosis from the various 
psychoses may be extremely difficult. 

The two forms of organic disease of the nervous system with which neuras¬ 
thenia is most likely to be confoupded are tabes and general paresis. The 
symptoms of the spinal form of neurasthenia may resemble those of the former 
disease, while the symptoms of the psychic or cerebral form of neurasthenia 
msfy be very similar to those of general paresis. The diagnosis, as a rule, 
presents no difficulty if the physician be careful to make a thorough routine 
examination. It is only the superficial study of a case that is likely to lead 
one astray. In tabes especially a consideration of the sensory disturbances, 
of the deep reflexes, and of the pupillary findings will always establish the 
presence or absence of the disease. In general paresis there is sometimes more 
difficulty. The onset of general paresis is often characterized by the appear¬ 
ance of symptoms quite like those of ordinary neurasthenia, and the family 
physician may entirely overlook the grave nature of the malady. The mista ke 
in the other direction is, howexer^pediftpsjust as common. A physician who 
once or twice has seen a case of general paresis "arise out of what appeared to 
be one of pronounced neurasthenia is too prone afterward to suspect every 
neurasthenic to be developing the malign affection. The most marked symp¬ 
toms, however, of psychic exhaustion do not justify a diagnosis of general 
paresis even when the history is suspicious, unless along with it there is a 
definite paresis of the pupils, of the facial muscles, or of the muscles of articu¬ 
lation. 4Justnry of syphilis or of ehronie-aleohoKsm or morphinism ^sso- 
cated with severe psychic exhaustion Bhould, of course, put one always on his 
guard, and the physician should be sharply on the lookout for the appearance 
of intellectual defects, paraphasia, facial paresis, and sluggishness of the pupils. 

Treatment. — P“nnrH‘" ,T " —Many patients come under our care a gen¬ 
eration too late for satisfactory treatment, and it may be impossible to restore 
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the exhausted capital. ^ The greatest, care should lie taken in the rearing of 
children of neuropathic predisposition. Krom a \on early age they should 
beUBmittcd to a process of “psychic hardening," every effort being mady to 
strengthen the bodily and mental condition, liven in infnnej the child should 
. neft be patnpered. Later on the greatest care should he exercised with regard 
to food, sleep, and school work. Complaints of children should not be too 
seriously considered. ' • 

Much depends upon the example set by the parents. A rustless, emotional., 
constantly complaining mother will rack the nervous system n(*a delicate child. 
In some instances, for the welfare, of a developing boy or girl, the physician 
may find it necessary to advise its removal front home. 

^MiBatiaahUdren are (specially liable during development to fits of temper 
and of emotional disturbance. These should not lie too lightly considered. 
A'valent chastisement in such cases is to be avoided, and loss of 
temper on the part of the parent or teacher is particularly pernicious for the 
•nsrofiflfl system of the child. Where possible, in such instances, the liest treat¬ 
ment is to put the obstreperous child immediately to lied,Mad if the, excite¬ 
ment and temper continue a warm bath followed by a cool, douche may he 
effective. If he be put to bed after the bath sleep soon follows. 

Special attention is necessary at puberty in both Imvs and girls. If there 
be at this period any marked tendency to emotional disturbance or to intel¬ 
lectual weakness the child should be removed from school and every ear* taken 


to avoid unfavorable influences. 

IJggSONAL Hygiene. —Throughout, life individuals of neuropathic pmlis-* 
position should obey scrupulously certain hygienic and prophylactic.rules. In¬ 
tellectual work especially should lie judiciously limited find should alternate 
frequently with periods of repose. Excitement of all kinds should of course 
be avoided, and such individuals will do well to be abstemious in the use of 
tohacco, tea, coffee, and alcohol, if, indeed, they be permitted to use these 
substances at all. The habit. ha P1 fily becoming very common, of*taking at 
least once a year a prolonged holiday away from the ordinary environment, 
in the woods, in the mountains, or at the seashore, should lie urgently in- 
joined upon every neuropathic individual. In many instances it is found to 
be the greatest relief and rest if the patient can take Ins holiday away from 

MS During ordinary life nervous people should, during some portion of each 
Dur g 7 , th jiody. Cold baths, swimming, exorcises m 

day, pay rational a en ion khe * enc ket, hunting, shooting, row- 
the-gymnasium, gardening, gou, lawn i » tho gunera l nutrition. 

ing, sailing, and bicyc in M ar ^ recomm ende<l only to individuals physically 
Such exercises aro. o ™«> J established the greatest care must 

equal to them. If “f M anv nervous girls have been com- 

be observed in the ordtrm n o - «ilvioG with regard to long walks, 

pletely broken down ,‘ov —'Che treatment of neurasthenia wl.e.f 

Treatment of the Condi • • thoughtful physician. Every 

once established presents a vanw P" „ a ru | u requiring exactly 
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been weakened by injurious influences. The general character of the indi¬ 
vidual, his physical and social status must of course be considered, and the 
therapeutic measures carefully adjusted to these. 

Thejliagnosis having been .settled, the physician may assure the patient 
that with prolonged treatment, during which his cooperation with the physi¬ 
cian is absolutely essential, he may expect to get well. He muBt be told that 
much depends upon himself and that he must make a vigorous effort to over? 
come certain of his tendencies, and that all his strength of will will be needed 
to further the progress of the cure. In the case of business or professional 
men, in whom the condition develops as a result of overwork or overstudy, it 
may be sufficient to enjoin absolute rest with change of scene and diet. A- trip 
abroad r with a residence for a month jaLisa-m Swataeriand, pr^if there are 
symptoms-of nervous dyspepsia, a^reaidence at one of the Spas will usually 
'prove sufficient. The excitement of the lafge cities abroad shq'ild be avoided. 
The longer the f disease has lasted and the more intense the symptoms have 
been, the longer the time necessary for the restoration of health. In cases of, 
any severity the patient must be told that at least six monies’ complete ab¬ 
sence from business, under strict medical guidance, will be necessary. Shorter 
periods may of‘course be of benefit, which, however, as a rule, will be only 
temporary. ( ' 

it will often be found advisable to make out a daily programme, which 
Bhall occupy almost the whole time of the patient. At first he need know 
nothing about this, the case being given over entirely to the nurse. As im¬ 
provement advances, moderate, physical and intellectual .exercises, alternating 
frequently with Test and the administration of food, may be undertaken. Some 
one h6ur of the day may be left free for reading, correspondence, conver¬ 
sation, and games. In some instances the writing of letters is particularly 
harfaful to the patient and must be prohibited or limited. Cultured -indi- 
vidnals may find benefit from attention to drawing, painting, modelling, 
translating from a foreign language, the,, making of abstracts, etc., for short 
periods in the day. 

In not a few cases, including a large proportion of neurasthenic women, 
a systematic Weir Mitchell treatment rigidly carried out should be tried (see 
Hysteria). For nhatirmtn ami pinlimlnl iibhh' particularly if combined with 
the-chloral or morphia habit, no other plan is so satisfactory. Th e pati ent 
must be is o la ted , from his friends, and any regulations undertaken must be 
strictly adhered to, the consent of the patient and his family having first been 
gained. If the case.responds well to the treatment there should be a gain of 
from 2 to 4 pounds per week. The benefit is often extraordinary, individuals 
increasing in weight as much as from 50 to 80 pounds in the course of twelve 
.weeks. The treatment of the gsstno'WHff'brtmtinal symptoms so important 
in this condition has already been considered. For the irregular paint, par¬ 
ticularly in the back and neck, the thermo-cautery is invaluable. 

:| Hydrotherapy is indicated in nearly every case if it can be properly applied. 
Much can be done at home or in an ordinary hospital, but for systematic 
hydrotherapeutic treatme nt ' re si dence in a suitable sanitarium'ia necessary. 

I have found the wet pack of especial-value. Particularly at night, in cases of 
sleeplessness, it is perhaps the best remedy against insomnia we have. Some 
patients gain rapidly in weight through the systematic use of the wet pack. 
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^alt bathe are more helpful to some patients. The vaiious forms of douches, 
partial paq^s, foot baths, etc., may be valuable in individual cases. The Scotch 
douche is often invigorating in the milder eases. 

•Rtwrhmiberapv is of some value, though only in combination with 'psvVhic 
treatment and hydrotherapy. General and focal faradization, galvanic cleo- 
tri f.vt y r • and Franklinization may be used; in every case, however, with great 
caution and only by skilled operators. The care of the eyes is most important 
'and refractive errors should be corrected. 

Treatment by drugs should be avoided as much as possilje. They are of’ 
benefit chiefly in the combating of single symptoms. A placebo i.- sometimes 
necessary for its psychic effect. Alcohol, morphia, chloral, or cocaine should 
nexsc be given. The fajnily physician is often responsible for tin' develop¬ 
ment of a drug habit. I have been repeatedly shocked by the loose, careless 
way in which physicians inject morphia for a simple headache or a mild. 

neuralgia. * , . 

Genera l tnnioa may be helpful, especially if the individual he nna*nuc. 
Arsenin,and. more often iron, are then indicated. The value of phosphorus lias 
been exaggerated. For the severer pains and nervous attacks some sedative 
may occasionally, be necessary, especially at the beginning «f the t rent meni. 
The bromides, especially a mixture of the sajts of ammonium, potassium, *«'« 
sodium may here be given with advantage. An oecasion.il dose <4 plum-elm. 
StaffijJIpnfa may be required, but the loss of these.subs.aueeswvi -n 
with the better. For the relief of sleeplessuws ndnsuns 

££*£"*3 «T^ve°a * 

of opiimi in piU to my , tJiLnl will, opiim, i>, 

will sometimes yield permanent relief, a prom >(, 

however, never necessary in neurasthenia. faith, to 

Fai4 Healing.—I n all ages, and in all lands, t 

useihnjEprds of St. James, has ica te ’ ml beBU tiful system of faith 

amid the ^Esculapian cult, the mc dicine took its rise. As a profession, 
healing the world has seen, scie ] atter t a uh has been one of our 

consciously or unconsciously. mor^ ^ ^ ^ lruth when he said, “ Hc\ 
most valuable assets, and Gal -P ' bavc the greatest confidence, 

cures moet successfully in w 'om J asychasthcnia, the weak brothers and 
It is in these cases of neurast m £ the physician conics into play, 

the weak sisters, that the personal ctoacteol t 1 can work just the 
and once let him gain the confidenee dtlm ^ Bcai||(rf Three 

same sort of miracles as Our Lady o ona , jty in w hom the liidividua 

elements are necessary: firs, a ,j £ ] e Jays of Greece), one o > 

has faith—Christ, Buddha, JSsculapms jm ti. J ^ wt .„, physi- 

saints, or, what has served the ^ ^^ary, the aervme of a 
ciam Secaadly^certain accessonea-^ ^ skilful nurse. 1 lordly, 

temple, ot^us a hoBpital or it. v fS ? “ will it” attitude of non., 

sugg e st i on* ) eithor of the ‘ on y * ’ cre( , ( ^ or 0 f the active belie in 

which ia the essence of every ci 0 f healtll ■„ within reach, 

assurance of the physician that the preciou 
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YTTT the traumatic neurosis. 

(Railway Brain and Railway Spine; Tratunatio Hyiteria.) 

Definition; —A morbid condition following shock which presents the symp¬ 
toms of neurasthenia or hysteria or of both. The condition is known as 
* railway brain ” and “ railway spine.” 

' Erichsen regpded the condition as the Tesult of inflammation of the men¬ 
inges and cord, and gave it the name railway spine. Walton and J. J. Putnam, 
of Boston, were the first to recognise the hysterical naturo of many of the cases, 
and to Westphal’s pupils we* owe the name traumatic neurosis. For an ex¬ 
cellent discussion of the whole question the reader is referred to Pearce Bally’s 
..work, On Accident and Injury; their Relation to Diseases of the Nervous 
System. 0 

Etiology. —The condition follows an accident, often in a railway train, in 
which injury has been sustained, or succeeds a shock or concussion, from which 1 
the patient may apparently not have suffered in his body. A man may appear 
perfectly well for several days, or even a week or more, and then develop the 
symptoms of the neurosis. Bodily shock or concussion is not necessary. The 
affection may'follow a profound mental impression; thus, an engine-driver 
ran over a child, and received thereby a very severe shock, subsequent to which 
the moat pronounced symptoms of neurasthenia developed. Severe mental 
strain combined with bodily exposure may cause it, as in a case of a naval 
officer who jvas wrecked' in a violent storm and exposed for more than a day 
in the ^rigging before he was rescued. A slight blow, a fall from a carriage 
or on the stairs may suffice. 

symptom —The cases may be divided into three groups: simple neuras¬ 
thenia, cases with marked hysterical manifestations, and cases with severe 
symptoms indicating or simulating organic disease. 

. (a) Smxhs Tbjlumatio Nburabthjsnia. —The first symptoms usually de¬ 
velop a few weeks after the accident, which may or may not have been asso¬ 
ciated with an actual trauma. The patient complains of headache and tired 
feelings. He is sleepless and finds himself unable to concentrate his attention 
properly upon his work. A condition of nervous irritability develops, which 
may have a host of trivial manifestations, and the entire mental attitude of 
the person may for a time bo changed. 11c dwells constantly upon his condi¬ 
tion, gets very despondent and low-spirited, and in extreme cases melancholia 
may develop. He may complain of numbness and tingling in the extremities, 
and in some cases of much pain in the back. The bodily functions may be well 
performed, though such patients usually have, for a time at least, disturbed 
digestion and loss- in-weight. The physical examination may be entirely* nega¬ 
tive. The reflexes are slightly increased, as in ordinary neurasthenia. The 
pupils may be unequal; the cardie-vascular changes already described in neu¬ 
rasthenia may be present in a marked degree. According as the symptoms* are 
more spinal or more cerebral, the condition is known as railway brain or rail¬ 
way spine. 

(2) Cases with Marked Hysterical Features. —Following an injury 
of any sort, neurasthenic symptoms, like those described above, may develop, 
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and in addition symptoms regarded as clmrueioristie of hysteria. The emo¬ 
tional element is prominent, and there is lint, slight control over the feelings. 
The patients have headache, backache, and vertigo. A violent tremor may lie 
present, and indeed constitutes the most sinking feature of the care, 'in'the 
ca|e of afi engineer who developed subsequent to an accident a scries of 
nervous phenomenon, the most marked feature was an excessive tremor of , 
the entire body, which was specially manifest during emotional excitement. 
The most-pronounced hysterical symptoms are the sensory disturbances. As 
first noted by Putnam and Walton, hemiana'sthesia mav occur as a sequence* 
of traumatism. This is a common symptom in France, lmt rare in England 
and in the United States. Achromatopsia may .exist on the ana>«thctie side. 

A second, more common,, manifestation is limitation of the field of vision, 
similar to that which occurs in hysteria. 

Remarkably disturbances may develop in some of those eases. • 1 once saw* 
a man who had been struck by an electric car. whose chief symptom was an 
extraordinary increase in the number of respirations, lie was a stout, power¬ 
fully built man, and presented practically no oilier symptom than dyspiuea 
of the most extreme grade. At the time of observation his respirations were 
over 130 per minute, and he staled that they had been cmuiMl nl over 150. 

(3) Cases in wuicii the Symptoms beuukst Organic Disease oe tub 
Bbain and Cord. — As a result of spinal concussion, without fracture or ex¬ 
ternal injury, there may subsequently develop symptoms suggestive of organic 
disease,.which may come on rapidly or at a laic dale. Tn a case reported by 
Leyden the symptoms following the concussion were, at first slight and the 
patient was regarded as a simulator, but finally (lie condition became aggra¬ 
vated and death resulted. The post mortem showed a phrenic jMiymemn- 
gfETs.which had doubtless resulted from the accident. The cases 111 Ibis grpup 
about which there is so much discussion are these which display marked * 011 - 
sory and motor changes. Following an accident m which the patient has not 
received external injury a condition.of excitement may develop within a week 
or ten days; he complains of-headache and backache, and on examination 
sensory distarbances are found, cither hemianesthesia or areas on the skm in 
whichiha sensation is much benumbed; or painful and tactile ,u 'P r ^™ s “g 
be distinctly felt in certain regions, and the temperature sense 1 is absen V c 
distribution may be bilateral and symmetrical in limited rej.pons.or eniup g 
• IT • -I .■ (fold nf vision is usually marked in these (Umh, 

wnters describe cases of mono{ c » a3 mani festation of profound hysteria.. 

w * “> * 

ive of hysteria. , succce( ij nf , to symptoms which may 

In rare cases following traum jcal g there are orga nic changes 

have been regarded as neurasthc hy^ ^ ig demon t tol dearly 

ti * w- *“ «*«— 1 
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reliance can be placed as indicating organic change arc optic atrophy, bladder 
symptoms, particularly in combination with tremor, p&resis, and exaggerated 
reflexes. 

The anatomical changes in, this condition have not been very definite. 
When death follows spinal concussion within a few days there may be jio 
apparent lesion, but in some instances the brain or cord has shown puncti- 
form haemorrhages. Edes has reported 4 cases in which a gradual degeneration 
.in the pyramidal tracts followed concussion or injury..of tl}e spine; but in all 
these cases thertf was marked tremor and the spinal symptoms developed early, 
or followed immediately upon the accident. Autopsies upon cases in which 
organic lesions have supervened upon a traumatic neufosis^are extremely rare. 

Diagnosis.—A condition of fright and excitement fouowisg an accident 
may persist for days or even weeks, and then gradually pass ’away. The symp- 
*toms of neurasthenia or of hysteria which shbsequdhtly dd/efop present nothing 
peculiar and are identical with* those which occur uhder iqther’circumstances. 
Care must be taken to recognize simulation, and, as in' these cas&j the condition 
is largely subjective, this is sometimes extremely dhficult. In a careful Exam¬ 
ination a simulator will often reveal himself by exaggeration of certain symp¬ 
toms, particularly sensitiveness of the spine, and by increasing voluntarily tho 
reflexes. Mapnkopff suggests as t good test to take the pulse-rate before, dur¬ 
ing, and after pressure upon an area said to be painful. If the rate is quick¬ 
ened, is held to be.proof that the pain is real. This is not, however, always 
the case. It may require a careful Study of the case to determine whether the 
individual is honestly Suffering from the symptoms of which he complains. 

A still mo& important question in these cases is, Has the patient organic dis¬ 
ease?* The symptoms given under the first two groups of cases may exist in 
a marked degree and may persist for several years without the slightest evidence 
of Organic change. Hemiansesthesia, limitation of the field of vision, mono¬ 
plegia with contracture, may all be present as hysterical manifestations, from 
which recovery may be complete. In our present knowledge the diagnosis of 
an organic lesion should be limited to those cases in which optic atrophy, blad¬ 
der troubles, and signs of sclerosis of the cord are well marked—indications 
either of degeneration of the lateral columns or of multiple sclerosis. 

Prognosis.—A majority of patients with traumatic hysteria recover. In i 
railway cases, so long as litigation is pending and the patient is in the hands 
of lawyers the symptoms usually persist. Settlement is often the starting-point 
of a speedy and perfect recovery. I have known return to health after tho 
persistence of the most aggravated symptoms with complete disability of from 
three to five years’ duration. On the other hand, there are a few cases in which 
the symptoms persist even after the litigation has been closed; the patient goes < 
- from bad to worse and psychoses develop, such as melancholia, dementia, or 
occasionally progressive paresis. And, lastly, in extremely rare cases, organic 
lesions may occur as a sequence of the traumatic neurosis. 

« The function of the physician acting as medical expert in these cases,, con¬ 
sists in determining (a) the existence of actual disease, and (6) its character, 
whether simple neurasthenia, severe hysteria, or an organic lesion. The out¬ 
look for ultimate recovery is good except in cases which present the more seri¬ 
ous symptoms above mentioned. Nevertheless, it must be borne in mind that 
traumatic hysteria is one of the most intractable affections which we are called 
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upon to treat In the treatment of the traumatic neuroses the practitioner- 
may be guMed. by the principles laid down in the preceding chapter, in which 
the treatment of neurasthenia in general has been described. 

XIV. OTHER FORMS OF FUNCTIONAL PARALYSIS. 

I. Periodical Paiulysis. 

The periodical paralysis of the ocular muscles, which may^recur for years,* 
has already been referred to. A periodical paralysis involving the general 
muscles, also a “ family affection, may return with great regularity. <1 old- 
flam described-tWelve cases in one family, the'horedity being through the 
mother. In the United States K. W. Taylor described eleven eases in one 
family in five generations. •Holtzapple, of York, Pa., reports 10 «ases in one, 
family. Six or the number died in an attack. 

The clinical -picture is similar in all recorded cases. The pifralysis involves, 

*as a rule, the arms, and legs, but may be general below the neck. It comes on 
in healthy persons without apparent cause, and often durirtg’sleep. At first 
there may be weakness of the limbs, a feeling of weariness and sleepiness, but 
rarely sensory symptoms. The paralysis, beginning in the legs, to which it 
may be confined, is usually complete within, the first twenty-font .hours. The 
neck muscles are sometimes involved, and occasionally those of the tongue and 
pharynx. The cerebral nerves and the special senses are, as a rule, unaffected. 
The temperature is normal or subnormal and the pulse slow. The deep re¬ 
flexes are diminished, sometimes abolished, and the skin reliefs may bo* 
enfeebled. A most remarkable feature is the extraordinary -reduction o S com¬ 
plete abolition of the faradic excitability of both muscles and nerves. , _ 
Improvement begins within a few hours or a day or two the parajmib 
disappearing completely and the patient becoming per oc y wi. u - ,l 
• usually recur at intervals of one to two weeks but they may return da. Jg 
They generally cease after the fiftieth year. There may be sign* of acute 
dilatation of the heart during the attack In the three ca*, * 

T K Mitchell Flexner, and Edsall, a diminished kreatimn e^ . 

several days before and at the beginning of a .fXln !ull dl^ 
There was a rise to normal after the attacks. 0 aS5 
either shortened or aborted the paralyses. 

11. Astasia; Abasia. 

These terms, indicating respectively ^^^eemlitinns ehfrae- 

wdk. have been b, with H* «• 

terized by loss of the powei o < S , (jefittition is as follows: 

muscular power, coordination, ant h0 ' isa • t n(1 ing erect and walking 
“A morbid state in which the impossibility ot stann „ strength,, 

normally is in contrast with the integrity;of cns.ihoni.jt 

and of the coordination of the ot mi " 10VC " , entity, and is probably a func- 

condition forms a symptom group, no a n - ^ ^ 5f) caseg reported in 

tional neurosis. . Knapp in his monog < p ^ 25 j n WO men. In 21 cases 

the literature. Twenty-five of these were . ^ in 4 Mention psychoses, 
hysteria was present; in 3, chorea; m 2, eplepy , ’ 
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As a role, the patients, though able to move the feet and legs perfectly when 
in bed, are either unable to walk properly or can not'stand at all? The dis,- 
turpances have been very varied, and different forms have been recognized. 
The commonest, according to Knapp’s analysis of the recorded cases, is the 
paralytic, in which the legs give out as the patient attempts to walk mid “ bend 
under him as if made of cotton.” “ There is no rigidity, no spasm, no inco¬ 
ordination. In bed, sitting, or even while suspended, the muscular strength 
is found to be good.” Other cases are associated witl^ spasm or ataxia; thus 
there may be movements which stiffen the legs and giveto the gait a some^yhat 
spastic character. In other instances there are sudden flexions of the legs, or 
even of the arms, or a saltatory, spring-like spasm. In a majority of the cases 
it is a manifestation of a neurosis allied to hysteria? 

The cases, as a rule, recover, particularly in young persons. Relapses are 
not uncommon. Tho rest treatment and static electricity should be employed. 


H. VASO-MOTOR AND TROPHIC DISORDERS. 

L RAYljATJD’S DISEASE. 

Deflnitioh.—A vascular disorder, probably dependent'upon vaso-motor in¬ 
fluences, characterized by three grades of intensity: Local,syncope, (h) 

local-asphyxia, and (a}-local or symmetrical gangrene. 

, Local Syncope. —This condition is seen most frequently in the extremi¬ 
ties, producing the condition known as dead fingers or dead toes. It is analo¬ 
gous to that produced by great cold. The entire hand may he nffVv>h-d jiuHi 
t he* fingers ; mo rejxnnmo.ijly -only one or more of the fingers.- This feature of 
the^disease rarely occurs alone, but is generally associated with local asphyxia. 
The common sequence is as follows: On exposure to slight cold or in conse¬ 
quence of some emotional disturbance tke fingers become white and cold, or 
both fingers and toes are affected. The pallor may continue for an indefinite 
time, though usually not more than an hour or so; then gradually a reaction 
follows and the fingers get burning hot and red. This does not necessarily 
occur in all the fingers together; one finger may be as white as marble, while 
the adjacent ones are of a deep red or plum color. 

Local Asphyxia. —Chilblains form the mildest grade of this condition. 
It usually follows the local syncope, but it may come on independently. The 
fingers and toes are oftenest affected, next in order the ears; more rarely, por¬ 
tions of the skin on the arms and legs. During an attack the fingers alone, 
sometimes the hands, also swell and become intensely congested. In the most 
1 extreme grade the fingers are perfectly livid, and the capillary circulation is 
almost stagnant. The swelling causes stiffness and usually pain, not acute, 
but due to the distention of the skin. Sometimes there is marked anaasthesia. 
i-Pain of a most excruciating kind may be present. Attacks of this sort > may 
recur for years, and be brought on by the slightest exposure to cold or in 
consequence of disturbances, either mental or, in some instances, gastric. 
Apart from this unpleasant symptom the general health may be very good. 
The condition is always worse during the winter, and may be present only 
when the external temperature is low. 



1101 


VAS0-M0T0R AND TROPHIC DISORDERS., 

fouows tngjocal asphykia, in the chronic eases of which small neerotic.areas 
are eemeW seen at the tips of the lingo,,. Some! ones the pads oUhe 
fingers andof the toes are .pate cicatricial fmm reputed slight losses oMlns 
bud. So. also when the ears are affected there may be saperHeml loss of sub- 
stance at the edge. The severer cases, which terminate in extensive gangrene, 
Are fortunately rare. 

J$J?^tefiLtllft.lflcaLasphysia persists in the lingers. The. torminsl-pha- 
iS®® 88 * mu perhaps the end of only one finger, belong; .black,*»ld. and insni-' 
siol£. Tne^skm begins to necrose and superficial gangrenous blebs appear. 
Gradually a lineof demarkalion shows itself amj a portion of one or more of 
the fingers sloughs away. «The resulting loss of substance is much less than the 
appearance of the hand or foot would indicate, and a condition which looks 
as if the patieijt would lose'all the lingers or half of a foot may result perhupa 
in only a slight superficial loss in the phalanges. In severer eases the greater 
portion of a finger or the tip of the nose may he lost.. Occasionally the disonso 
is not confined to the extremities, hut affoets symmetrical patches on the limbs 
or trunk, and may pass on to rapid gangrene. These severe types of eases 
oojjjjr particularly in young children, and death may reshit within three 
or four days. The attacks are usually very painful, and (lie motion of the 
part is much impaired. In some cases numbness and tingling.persist for a 
longtime. 

The climax of this scries of neuro-vascular changes is seen in the Remark¬ 
able instances of extensive multiple gangrene. They are most common in 
children, and may progress with frightful rapidity. In the Medieo-Cliirurgieifl 
Society’s Transactions, vol. xxii, there is an extraordinary case Veposted, in 
which the child, aged three, lost in this way both arms above the elbow„and 
the left leg below the knee. There also had been a spot of local gungreae on 
the nose. Spontaneous amputation occurred, and the child made a complete 
recovery.' The eases are more frequent than laws been supposed, and an illus¬ 
tration is given by Weeks, of Marion, Ohio, in which the boy half rheumatic 
pains in" the legs, and purpuric blotches developed before the gangrene liegan 

(Medico-Surgical Bulletin, July 1, 1894). ,. . 

There are remarkable concomitant symptoms m Itaynaud s disease to which 
a good deal of attention has been paid of late years, llamioglobinurm may 
occur during an attack, or may take the place of .t. In such ."stances the 
affection is usually brought on by cold weather. In a case reported by 11. M. 
Thomas from myelinic Raynaud’s disease occurred for three successive wm- 

tereand Zys L^sociation with hemoglobinuria. The attacks were some- 
ters ana always m assoc (h(J kinA are foimd Harlow s 

times preceded by a chill. s " c fol . (he Nuw Sydenham Society, 

appendix to hiB translation of ltajnauds p pc doubtless sriven rise 

-Theonset with a chill, r, in the case just 

to the idea that the disauw is n^sonm ^ of cmis ,i ml snesj. 

symptoms, particularly mental to I ^ mcn tioned with luimio- 

have also been noticed m some case . on a colA day W(m id bring 

globinuria had epilepsy with the' at c "• and bloody urine. Another 

on an epileptic qpizure with the_ lo' P [ h ad mimy attacks of tran- 

patient, the subject for y^ oi 1 ajmau Qn th / right 8ide with 
sient hemiplegia on one side or th ) 
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aphasia. She finally digd in an attack, rwaainimlly jninf, fl(fTtiP T l? t1o * p1n p 
parliaularly anc hylosis and thickening pf the phalangeal articulations. 
Southey has reported a case in which mania developed, and Barlow an in¬ 
stance in which the woman had ^elusions. Pe riphe ral neuritis has been found 
m several, cases. * < 

Pathology.—The pathology of this remarkable disease is still obscure. Bay- 
mud suggest ed that the local syncope was produced by a vascular spasm, which 
(perns flfrply ' The aaphyvia is dependent npon pf the capillaries and 

sma ll ve ins, probably with the persistence of some degree of spasm of-the 
smaller arteries. There are t wo totally rliffnmot fniwurwf congestion, which 
may be shown in adjacent fingers jama may-be-awollen, of a yjyjd red color, 
Cjrtremely hot, the capillaries and all the vessels fully distended, and the ansemia 
v :*3uced by pressure may be instantaneously obliterated; the ndjansut fingrr 
may be equally swollen, absolutely, cyanotift, stone* cold, and tl^ anaemia pro¬ 
duced by pressure takes a long time to disappear. In the latter case the 
arterioles - are probably still in a condition of spasm. Monro’s monograph may „ 
be consulted for additional details. 

Treatment.—In many cases the attacks recur for years uninfluenced by 
treatment. Mild attacks., require no treatment. In the severer forms of local 
asphyxia, if in the feet, the-patient should be kept in bed with the legs elevated. 
T he to es should be wrapped in cotton-wool. The pain is often very intense 
and may require-morphia. Carefully applied, systematic massage of the ex¬ 
tremities is sometimes of benefit Galvanism may be tried. Barlow advises 
im mersing the affecte d Iimb. inaalt water ap<l .placing one electrode over the 
spine and the other in the water. Nitroglycer in has been warmly recopme ndcd 
by Catos. Cushing has introduced a plan of treatment with the tourniquet 
which has proved very successful in several cases in my wards. The elastic 
bandage, or, better, one of his pneumatic tourniquets, is applied to an extrem¬ 
ity tight enough to shut off the arterial circulation and left for some minutes. 
On releasing the constriction the member Pushes brightly, owing to the vaso¬ 
motor relaxation. The application in cases of severe spasm may have to be 
repeated at frequent intervals before tho vascular constriction in the affected 
parts will be overcome, and the normal temperature and color return in them. 

XL BBY TMJttOMELALGIA (Bed Neuralgia). 

Definition.—“ A chronic disease in which a part or parts—usually one or 
more extremities—suffer with pain , flushing, and local lever, made far worse 
if the parts hang down” (WeiT Mitchell). The name signifies a painful, red 
extremity. 

. Symptoms.—In 1872 (Phila. Med. Times, November 23d), in a lecture on 
certain painful affections of the feet, Weir Mitchell described the case of a 
sailor, aged forty, who after an African fever began to have “ dull, h eavy pains . 
af. first in the left and soon after in the right foot There was no swelling' at j 
first. When at rest he was comfortable and the feet were not painful. AJter| 
walkinjpthe feet were swollen. They scarcely pitted on pressure, but were! 
purple with congestion; the veins were everywhere singulaply enlarged, and 
the arteries were throbbing visibly. The whole foot was said to be aching andj 
burning, but above the ankle there was neither swelling, pain, nor flushing.” 
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As the weather grew cool lie got roliof 

brief summary of Mitohell’s first case !, 8 W T tl> !’ enofil llim - Th» 
disease. His second communication On , #CC “ rate P iot urc of the 
Extremities, appeared in the Am j 0l ’, r nf ‘ t , a . r . e , Va f'" lotor Neurosis of the 

tional ofcservations. m * > W1 “ to found addi- 

'theWwit^ Thc^u^ll^mnra If,!!" it ’m f ’ 0 " 1 l 0 in<,anl!w 

SJ JKMS ^ "*->4 *- -X£ 

... MlteheI1 speaks of it as aJi^nM.nme-end neuritis.” ]>hio suggests 
that there majr be irritation in the cells of the ventral horns o( (he coixl at 
rartam levels. Excision of the nerves passing to the parts has boon followed* 
by relief. In one of Mitchell’s cases gangrene of the foot followed excirton 
of four inches of the musculo-cutaneous nerve and stretching of tire posterior 
tibial. Sclerosis of the arteries was found. Of the 9 cases* in which the local 
conditions were studied anatomically, the only constant change was a chronic 
endarteritis (Batty Shaw). ... 

t 

m. ANGIO-NEUBOTIC (EDEMA (Quincke's Disease). - 

s 

Definition.—An affection characterized by the occurrence of local redema- 
tous swellings, more or less limited in extent, and of transient duration. 
Severe colic is sometimes associated with the outbreak, There is a piarkcd 
hereditary disposition in the disease. 

Symptoms.—The (Edema appears suddenly and is usually circumscribed. 
It may appear in the face; the eyelid is a common situation; or it may involve 
theJips or cheek. The backs of the hands, the legs, or the throat-may be 
attacked. Usually the condition i s transient, a ssociated perhaps with slight 
gastrointestinal distress, and the affection is of little moment. There may be 
a remarkable periodicity in the outbreak of the oedema. In Matas’ case this 
periodicity was very striking; the attack came.on every dayat eleven ortwclvo 
o’clock. The disease may lw hereditary through many generations. In the 
family whose history I reported, five generations had been affected, including 
twenty-two members. The swellings appear in various ports; only rarely are 
they constant in ono locality. ThOauds, face, and genitalia arc : the parts 
mpaUmmently affected. Itching, heat, redness, or in some instances lufc 
<S, maV precede the outbreak. Sudden mdma ojjhc.larynx may prove 
fatal. Two members of the family just referred to died of this complication. 
In one member of this family, whom I saw repeatedly m at ^ thc swe lin^ 
came on in different parts; for example, the under ip would be sw«dkn to such 
a degree that the mouth could not be opened. The hands enlarge .uddeuly, 

so that the fingers can notbeS», «colic; 

ZXJ it i V i«ite 

cases of Leyden’if intermittent vomiting may - ong ° ' t ly does 

Is of great intensity and usually requires morphia. Arthritis apparently does 
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lot occur. Periodic attacks of cardial pin- have also been met with during the 
mtbr^ak of the oedema. Haemoglobinuria has occurred) in several -oases. 

The disease has affinities with urticaria, the giant form of which is prob¬ 
ably* the same disease. There is a form of severe purpura, often with urticarial 
manifestations, which is also associated with marked gastro-intestiqal crisqp, 
and it is interesting to note that Schlesingcr has reported a case in which a 
combination oierythromelalgia, Raynaud’s disease, and acute oedema occurred. 
flpiFrkfti rcgartn the condition a s a vase-motor neuro sis, under-ihajnfluence 
n/ which the perm eability of the vessels is suddenly increased. Milroy, of 
Omaha, has described cases of hereditary oedema, twenty-two individuals in 
six generations, in which there existed from birth a solid oedema of one or of 
both legs, without any special inconvenience or any progressive increase of the 
disease. 

« Some years ago I described a remarkabla yaso-motor neurosis characterized 
by K we.lling and tumefa ction of the whole arm on exertion. My*patient was a 
man, healthy in' every other respect. A similar case has been observed in 
Philadelphia; on the supposition that it might be due to pressure, the axillary 1 
vessels were expdsdi, but nothing was found. * 

The treatment is very unsatisfactory. In the cases associated with antenna 
and general nervousness, tonics, particularly large doses of strychnia, do good. 

I have seen gfiat improvement follow the prolongedjBfig. of,nitroglycerin > and 
galeima l^min-may ho tried, in doses of 15 grains thrice daily. 

t 

17 . facial hemiatrophy. 

* A rare affectioif characterized by progressive wasting of the bones and soft 
tissues of one side of the face. The atrophy starts in childhood, but in a few 
casesthas not come on until adult life. Perhaps after a trifling injury or disease 
the process begins, either diffusely or more commonly at one spot on the skin. 
It gradually spreads, involving the fat, thgn the bones, more particularly the 
upper jaw,*and last and least the muscles. The wasting is sharply limited at 
the middle line, and the appearance of the patient is very remarkable, tho face 
looking as if made up of two halves from different persons. There is usually 
change in the color of the skin and the hair falls. Owing to the wasting of 
the alveolar processes the teeth become loose and ultimately drop out Tho 
eye on the affected side is sunken, owing to loss of orbital fat There is usually 
hemiatrophy of the tongue on the same side. Disturbance of sensation and 
muscle twitching may precede or accompany the atrophy. In a majority of 
the cases the atrophy has been confined to one side of the face, but there are 
instances on record in which the disease was bilateral, and a few cases in which 
there were areas of atrophy on the back and on the arm of the same side. 

Of the autopsies, Mendel’s alone is satisfactory. There was the terminal 
stage of an interstitial neuritis in all the branches of the trigeminus, from 
its origin to the periphery, most marked in the superior maxillary branchy 

The disease is recognized at a glance. The facial asymmetry associated 
with congenital wryneck must not be confounded with progressive facial hemi¬ 
atrophy. Other conditions to be distinguished are: Facial atrophy in anterior 
polio-myelitis, and more rarely in the hemiplegia of infant! and adults; the 
atrophy following nuclear lesions and sympathetic nerve paralysis; acquired 
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facial hemihyperlrophy, such as in 11m case recorded by 1). W. Montgomery, 
which may by contrdst give to the other side au atrophic ap|>caranee; anil, 
lastly, scleroderma (a closely related affection), if confined to one side of the* 
face. The precise nature of the disease is s^ill doubtful, hut it is a suggestive 
fact thai in many of the cases the atrophy has followed the acute infections. 

It ifi incurable. 


V. ACROMEGALY. 

Definition. —A dystrophy characterized bv abnormal processes of growth, 
chiefly in the bones of the face and extremities. 

The term was introduced by Marie, and signifies large extremities. 

Etiolbgy.—It occuis»rallicr more frequently m women. The alToel.ion usu¬ 
ally begins aljout the twenty-fifth year, thouglein some instances as late as tho 
fortieth. Rlplmatism, s^ditfis/’hn'd the specific fevers have preceded the de¬ 
velopment of the disease, but probably havejio special connection with it. In 
America many cases have now been reported. 

Symptoms. —In a well-marked case the disease present^ ijiost characteristic 
features. The feands and feet arc greatly enlarged, but are not deformed, and 
can be used freely. The hypertrophy is general, invohmg all the tissues, and 
gives a curious spadc-like character to the hands. Tho lines on the palms are 
much deepened. The wrists may be enlarged, but the arms are rarely nir«-l«h 
The feet are involved like the hands and arc uniformly *nlnrgnd. 1 h** “Jj 
toe however, may be much larger in proportion. The nails are usually >i»ud 
aid large, but there is no curving, and the terminal phalanges are >m Im >> n. 
The head increases in volume, but not as much m proportion as the hie.. winch 
mud. *«M mf onto^ m 

The eyelids arc sometimes grea y ^ mius j, rcu tly enlarged, hate in 

trophied. The tongue m some ? , |,at*k IkiwccI— kyphosis. The hones 

the disease the spine may be a ec « 1 With this gradual increase 

in size the skin of the bam s . , )]as no t u, 0 dry, harsh appoar- 

slightly altered in color, coarse, or fid y,jJ ^ s()m( . Umcs wasted. Changes 
ance of the skin in myxmdenift. 1 ^ consttmt . The gland has been 

in the thyroid have been found but ^ t]linl Krnup 0 f cases enlarges!, 

normal in some, atrophied in 0 11 ’ f ( , disease, has noticed an area of 
Erb, who has made an elahora tu^of du o to the per- 

dulness over the manubrium stem, * | t(?a(1af . h( . is not uncommon. Somno- 
sistence or enlargement of tlie th> disturbance may occur early, 

le^ce has been noted m many «are common. Her •' >' 

and there may be suppression Oc«Jr. J l c) , complications In 

analyzed 175 recorded cases. 0 .,ffccted--usually atrophy, rarely 

three-fourths of these the optic rign . The disease may 

neuritis. Bitemporal liemnuiopia . 
persist for fifteen, twenty, or 



,1106 


DISEASES OF THE NERVOUS SYSTEM. 


Pathological Anatomy. —To April, 1902, there were 262 cases on record 
with 77 autopsies, in only 4 of which the pituitary glshd was not*involved 
(Woods-Hutchinson). In 24 cases in which it was examined the thyroid was 
normal in 6, hypertrophied in 12; the thymus-in 17 examined was absent in 
7, hypertrophied in 3, and persistent in 7 (Fumival). In Osborne’s case tha 
heart was enormous, weighing 2 pounds 9 ounces. 

• Owing to thfe remarkable changes in the pituitary gland in •acromegaly, it 
. haa been^suggested that the disease is a nutritional disturbance analogous to 
myxeedema, and caused directly by disturbance id the function of this organ. 
The evidence from comparative anatomy and embryology shows that the pitui¬ 
tary body is a very “ complex organ, consisting of an anterior secreting glandu¬ 
lar organ; a water-vascular duct; a posterior, sensitive; nervous lobe, of which 
the last two—namely, the duet* and the nervous lobe—were morphologically 
well developed and "functioned in ancestral v&rtebraffes, but have Jtecome oblit¬ 
erated and atrophied in structure and function forever above larval acraniates ” 
(Andriezen, British Medical Journal, 1894, i). The pituitary body continues 
active, but the dqc$ is obliterated “and the gland changed into a ductless 
gland; the secretion becomes an ‘ internal secretion/ ” which is absorbed by the 
lymphatics. The extraordinary frequency with which the pituitary is involved 
in this disease ( lends weight to the view that it is, in the words of Woods 
Hutchinson, the growth centre, or at any rate the proportion regulator of 
the skeleton. 

It has been suggested by Massalongo and others that gigantism and acro¬ 
megaly are one and the same disease, both due to the superfunction of the 
pituitary gland. Certain persons exhibited as giants, or who have been “ strong 
men ” aftd wrestlers, have become acromegalic, and the skulls of some notablo 
giant* show enormous enlargement of the sella turcica. 

There is a congenital progressive hypertrophy of one extremity or of a 
part of it, or of one side of the body,—the so-called giant growth, which does 
not appear to have any connection with acrgmegaly. 

Treatment.—The treatment does not appear to have any influence upon 
the progress of the disease. The thyroid extract has been tried in many cases, 
without, so far as my personal experience goes, any benefit. Extract of the 
pituitary gland has also been used. The lung extract has been empkyed in 
some cases of pulmonary osteo-arthropathy. In a case of Caton’s, of Liverpool, 
an unsuccessful attempt was made to extirpate the pituitary body. 

Osteitis Defobmans ( Paget’s Disease). 

Definition. —A disease characterized by “enlargement and forward pro¬ 
jection of the head, dorso-cervical kyphosis, prominence of the clavicles, spread¬ 
ing of the base of the thorax, a diamond-shaped abdomen, crossed by a deep 
sulcus, a relative increase in the width of the hips, and an outward and forward 
bowing of the legs.” , 

, If is a rare disease. I have seen only 4 cases—1 in Philadelphia, which 
is figured in AshhursPn Surgery, and 3 in Baltimore. Of these, one is un- 
reported; the others I saw with Watson (who has recorded, the case, Johns 
Hopkins Hospital Bulletin, 1898) and with A. D. Atkinson., Careful studies 
have been made by J. C. Wilson, by Elting, and by Packard, Steele, and 
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DiagnoHg.—The diagnosis is readily made. The feature’s given in the defi¬ 
nition make up a most typical picture. As Marie states, in JW’s disease the 
faro is triangular with the base upward; in acromegaly it is ovoid „ r egg-shaped 

SlSedl 6 Treating, t d0 ' VnW, T 1 i Wh ]'° in 1 T lwll ' mft il ia and fiill-m.Jm- 
snapea. rreatment seems to be of no avafl. 


Hypertrophic Pulmonary Arthropathy. 

Marie has given the name hypertrophic pulmonary oxleo-arthropathy to a 
remarkable disorder, first recognized by Bamberger, characterized by enlarge- 
ment of the hands and feet, and of the ends of the long lames. vhietjy of the 
lower three-fourths of the forearm and legs. Unlike acromegaly, the lioiies of 
the skull and of the face are not involved. The terminal phalanges an*ninth 
enlarged and show botli transverse and longitudinal curves; the nails, too, are 
large and much curved over the ends of the phalanges. Scoliosis and kyphosis 
are rarely seen. The disease is very chronic, and in nearly all cases has been 
associated with some long-standing affection of the bronchi, lungs, or pleura 
(hence the name pulmonary odco-arlhropathy ), of which sarcoma, chronic 
bronchitis, chronic tuberculosis, and empyema have been the most frequent. 
There ire several instances in which the affection has developed in the subjects 
of syphilis. It occurs usually in adults and in the male sex. Thayer lias re¬ 
ported 4 cases from my clinic and has collected 55 typical cases from (lie 
literature. Forty-three showed preceding pulmonary affeclion; of the remain- 
in, 3 followed syphilis, 3 heart-disease, 2 chronic diarrhoea, 1 spinal caries, 
and 3 unknown causes. 

The essential pathology of the disease is very obscure. Marie suggests thft 
the toxines of the pulmonary disease are absorbed into the circulation and 
exercise an irritant action on the bony and articular structures, causing an 
ossifying periostitis. Thorburn thinks that it is a chronic tuberculous affec- 
ti<5n of a large number of bones and joints of a benign type. 

Leontiasis Ossea. 

In a remarkable condition known as leontwis ossea, there is hyperos¬ 
tosis of the bones of the cranium, and sometimes those of the face. The 
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lescription is largely based upon the skulls in museums, but Allen j3tarr < has 
•eceiitly reported an instance in a woman, who presented a slowly progressing 
increase in the size of the head, face, and neck, the hard and soft tissues Both 
being affected. lie lias applied Ho the condition the term megalo-cephaly.' 
Putnam states that the disease begins in early life, often as a result of injury? 
there may be osteophytie growths from the outer or inner tables, which in the 

latter situation inay give the symptoms of tumor. 

# 

Osteogenesis Imperfecta (Fragility Omum). 

This is a systemic disease of the feetus in which the normal osseous develop¬ 
ment does hot occur. At birth there is marked fragility of all the bones. There 
may have been intra-uterine fractures which have united and show large cal¬ 
luses. The extremities are often bent and deformed. The tnaiij features are 
defective development of the cranium and fragility of all the bones. It was 
thought that deatli always occurred, but Nathan has shown that some of the 
patients survive anjl that the bones become firmer as the child grows older. 
Treatment consists in using every protection against injury. Fractures usually 
unite readily. 

••Achondroplasia ( Chondrodystrophia Fatalis). 

Achondroplasic 'dwarfs are easily recognized. They are well nourished and 
strong, and of average intelligence. Their height varies from 3 to 4 feet; the 
head and trunk are of about normal size, but the extremities are very short, the 
fingers, ^when the arms are at the sides, reaching little below the crest of 
the ilium. The important point in diagnosis is that in the shortness of the 
limbS^it is the proximal segments which are specially involved, the humerus, 
and femur being even shorter than the ulny and tibia (rhizomelia). The limbs 
are considerably bent, but this is more an exaggeration of normal curves and 
abnormalities in the joints than pathologicaf'cnrves, as in rickets. -The features 
of rickets are absent. The hand is short, and has a trident shape, since the 
fingers, which are of almost equal length, often diverge somewhat. The root 
of the nose is depressed, the back flat, and the lumbar lordosis abnormally deep, 
owing to a tilting forward of the sacrum. The scapulse are short, the fibulas 
longer than the tibiae, and the pelvis is contracted; hence the number of these 
cases reported by obstetricians. Heredity plays little part (Marie, Presso 
M6d., 1900). 

Pathologically it is a dystrophy of the epiphysical cartilages. The cartilage 
cells are irregularly scattered, and the ground substance is invaded by con¬ 
nective tissue from the periosteum, which seems to send in a band of tisane 
across the end of the diaphysis, thus preventing its increase in length, and 
causing premature union of epiphysis and diaphysis. The development of the 
bones with a membranous matrix seems normal. The etiology of the disease 
is unknown. Virchow described it as foetal cretinism, others as foetal rickets 
which has run its course before birth. But it .is certainly not always a purely 
foetal disease,'for it cat continue its development during infancy, and we have 
had one case under observation which would tend to show that it could even 
begin after birth. Most of the cases, however, die either before birth or in 
early infancy. 
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nvTV???? are r «cognizod: the circumscribed, which iwrcsimmls to U,e 
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The disease affects females more frequently than males. The cast's occur 
most commonly at the middle period of life. .The sclerema nnmulorum is a 
Afferent affection, not to he confounded with it. The disease is mote common 
m the United States than statistics indicate. 1 have hail 20 cases under obser¬ 
vation in th^past fifteen years. * , . 

In the circumscribed form there art' patches, ranging from a few centime¬ 
tres in diameter to the size of the hand or larger, in which the skin has a 
waxy or dead-white appearance, and to the touch is branny, hard, and inelastic. 
Sometimes there is a preliminary hypeiwmia of the skin,’and subsequently 
there are changes in color, either areas of pigmentation or of complete atrophy 
of the pigment—lcucoderrria. The sensory changes are rarely marked. 'Che 
secretion of sweat is diminished or entirely abolished. The disease is more 
common in women than in men, and is situated most frequently about the 
breasts and neck, sometimes in the course of the nerves. The patches may 
develop with great rapidity, and may persist for months or years; sometimes 
they disappear in a few weeks. • ‘ 

The diffuse form, though loss common, is more scrjoils. It HeveVips first, 
in the extremities or in the face, and the patient notices that the sl*in is 
unusually- hard and firm, or that there is a sense of stiffness or tension in 
making accustomed movements. Gradually a diffuse, brawny induration de¬ 
velops and the skin becomes firm jnd hard, and so united to the subcutaneous 
tissues that it can not be picked up or pinched. The skin may Took natural, 
but more commonly is glossy, drier than normal, and unusually smooth. With 
reference to Hie localization, in (Hi observation- the disease was univer-al; in 
203, regions of the trunk were affected; in 1!):!. parts of the head or face; 
in 287, portions of one or other of the upper extremities; and in 122, portions 
of the lower extremities. In SO cases there were disturbances of sen,-alien. 
The'disease may gradually extend and involve the skin of an entire limb. 
When universal, the face is expressionless, the lips can not be moved, mastica¬ 
tion is hindered, and it may become extremely difficult to feed the patient. 
The hands become fixed and the fingers immobile, on account of the extreme 
induration of the’skin over the joints. Remarkable vaso-motor disturbances 
are common, as extreme cyanosis of the hands and legs. In one of my cases 
tachycardia was present. The disease is chronic lasting for months or years. 
There are instances on record of its persistence for more than twenty yeafs. 
Recovery may occur, or the disease may be arrested. One of my patients, 
with extensive involvement of the face, ear- and Iqpls, is now ion years 
after the onset, very much better; the skin of the face is supple and the hands 
are much less indurated. The patients are apt to succumb to pu .nonary 
complaints’or to* nephritis. Rheumatic troubles have been noticed in some 
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it, as in 2 cases described by Step t jj 0ge 0 f i oca l asphyxia 

the diffuse form in which the pHmarysymp l denna 0 f the arms and 

form ty similar to that which occurs in the hand has not been noted Some . 
nf the^cases present in addition diffuse sclerodermatous changes of thc skm 
i XZZTuL* .nd Heller's monograph there .re 35 ease, c t M 

^Treatment. _The patients require to be warmly clad and to be g ua *^ 

^baTSwow^fSo^'ot should be spttnSuy ZyUwc 

Tn P a second caSe aL; a year the face became softer, and there has been per¬ 
manent improvement. In a case of quite intensive localized sderodenna t to 
, pV , p „ beeame softer and the pigmentation much less intense. Salol m lo 
day is^stated to have been successful in several cases. 

A IN HUM. 

Here a brief reference may be made to the remarkable trophic lesion de- 

mation or pain, the toe falls off. The process may last someyears. Cases ha 
been reported in America by Hornaday, Pittman, F. J. Shepherd, and mor 

rison. 
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diseases of the muscles. 


I. MYOSITIS. 

Definition. —Inflammation of the voluntary muscles. 

A primary myositis occurs as an acute, sftlmeiite, or chronic affection. It is 
seen in two forms—the suppurative and non-suppurative. The former variety, 
known as infectious myositis, is especially frequent in .lupin, where, according 
to Miyake, some 250 cases have been reported ; but he claiins,tluit some of these 
examples belong to other affections. Miyake personally saw tit! eases in Japan 
during twenty-one months’ practice, and took cultures from all hut one of 
them. In 2 cases the results were negative, hut, in 21 a pure culture of the 
staphylococcus pyogenes aureus was obtained, while in another the streptococ¬ 
cus and in 2 more the albus with the aureus was grown. The malady may 
involve one or many muscles, and is usually sudden in its onset. ^There is also 
high fever and marked prostration. Subsequently abscesses occ.ur iy the in¬ 
durated muscles, and pyaunia may ensue if the implicated muscles are not 
thoroughly evacuated. Of the second form a number of characterisl iy'cases 
have been described of late years under the term dennato-myositis. There, have 
been two examples of this disease at the Johns Hopkins Hospital. The muscle 
inflammation is hero multiple, and is associated with (edema and a dermatitis. 
The case of E. Wagner may lie taken as a typical example A tuberculous but 
well-built woman entered the hospital, complaining of stillness m the shoul¬ 
ders and a slight: oedema of the back of the hands and forearms. I here was 
paresthesia the arms became swollen, the skin tense, and the muscles telt, 
doughy. Gradually the thighs became affected. The disease histedabouUbice 

months. The post uuirhun « " were stiff ,n.d firm. 

stitial tissue, and fatty t t. n cn ^ k and others. In the ease reported 
Unvemcht, Hepp Jaeol.y, of 1 j and there was slight cedenla 

by Jacoby the muscles were finmhaid, mid tui ^ ^ lhmlJ , h there 

of the skin, 
are instances in 


The cases -^ahy last from and tt . ndcrI1 ess of the 

which i i* lc A n natura ]] v suggest trichinosis, and mdeM 
muscles, the oedema, and l‘ . . ophe nature of the disease is uit- 

Hepp speaks of it as a pseuMc marked dis0T ders of sensation and 

known. One of Senator s u. •• P suggests that, some of these cases 

T1 "m 
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from trichinosis is possible only by removing a portion of the muscle. It 
has nob yet been determined whether the eosinopliilia deserilied by Brown is 
peculiar to the trichinosis myositis. Still another variety has been described 
which* differs from dermato-myositjs chiefly in the presence of a greater or less 
amount of interstitial 1 Hemorrhages between the muscle fibres and in tjie pres- # 
once of circulatory symptoms caused by the implication of the cardiac muscle. 
Itds known as polymyositis htemorrhagica. About 12 cases have been reported. 

Myositis Ossificans Progressiva. 

In this rare and remarkable affection the process begins in the neck or 
back, usually with swelling of*the affected muscles, redness of the skin, and 
slight fever, or with small nodules in the muscles vrtiich appear and disap¬ 
pear. After subsiding an induration remaps, whjch becomes progressively 
harder as the transformation into bone takes place. The disease may ulti¬ 
mately involve a majority of the'skeletal muscles. Nothing iB known of the 
etiology. Malformations, particularly of the thumbs and big toes, are common. 
* • 

n.‘ MYOTONIA (Thomsen’s Disease). 

• 

Definition,-<^-An infection characterized by tonic cramp of the muscles on 
attempting voluntary movements. The disease received its name from the 
physician who first described it, in whose family it has existed for five gen¬ 
erations. 

' While the.disease is in a majority of cases hereditary, hence the name myo¬ 
tonia congenita, there_ are other forms of spasm very similar which may be 
acquired, and others still which are quite transitory. 

Etiology.—All the typical cases have occurred in family groups; a few 
isolated instances have been descried in which similar symptoms have been 
present. Males are much more frequently ^ffccted than females. In 102 re¬ 
corded case#, 91 were males and only 11 females (Hans Koch). The disease 
is rare in America and in England; it seems more common in Germany and 
in Scandinavia. ‘ 

Symptoms.—The disease comes on in childhood. It is noticed that on 
account of the stiffness the children are not able to take part in ordinary 
games. The peculiarity is noticed only during voluntary movements. The 
contraction which the patient wills is slowly accomplished; the relaxation 
which the patient wills is also slow. The contraction often persists for a little 
time after he has dropped an object which he has picked up. In walking, the 
start is difficult; one leg is put forward slowly, it halts from stiffness for a 
second or two, and then after a few steps the legs become limber and he walks 
without any difficulty. The muscles of the arms and legs aTe those usually 
implicated; rarely the facial, ocular, or laryngeal muscles. Emotion and cold 
aggravate the condition. In some instances there is mental wcakifps. Tfce 
sensation and the reflexes are normal. G. M. Hammond has reported three 
remarkable cases in one family, in which the disease began at the eighth year 
and was confined entirely to the arms. It was accompanied with some slight 
mental feebleness. The condition of the muscles is interesting. The patients 
appear and are muscular, and there is sometimes a definite hypertrophy of the 
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muscles. The force is scarcely proportionate to the size. Erh has deserilied 
a characteristic reacticm of the nerve ami muscle to the electrical eurrwits— 
the so-called myotonic reaction, the chief feature of which is that normally ' 
the contractions caused by either current attain tlioir maximum slowly and 
r^Jax slowly, and vermicular, wave-like contractions pass from the cathode to 
the anode. 

The disease is incurable, but it may lie arrested temporarily. The nature 
of the affection is unknown. In the only autopsy made lVjerine and Sott»s 
have found hypertrophy of the primitive fibres with multiplication of tliu 
nuclei of all the muscles, including the diaphragm, but not the heart. The 
spinal cord and the nerves were intact. From, Jacoby's latest studies it. is 
doubtful whether these changes in the muscles arc in any way ehnraejeristic 
or peculiar to the disease. J. Koch, however, has found, in addition t» the 
muscle hypertrophy, degenerative and regenerative changes present, which hi? 
considers sufficient to account for the myotonic disorder. Karpinsky and von 
Bechterew, from careful urinary examinations, regard the affection as due to 
an auto-intoxication of the muscle tissue, caused by some faulty metabolism. 
No treatment for the condition is known. 4 


ttt PAEAMYOCLONUS MULTIPLEX (Myqclonia). 

An affection, described by Friedreich, characterized by clonic 
chiefly of the muscles of the extremities, occurring cither constantly or 

Par S m cascs have been chiefly in males, and the disease has flowed cmrtj 
, Jl dUturb.n*, fright, or fining 

and may vary from fifty to one ^andfiftym the imnu^ 

tonic spasms occur The { a J^“here may lie tremors of the muscles. In 
In the intervals between the attacks tliere may bo js (wiwl tt bout, 

the severe spasms the iuOTm«its mw he ry^ ^ ^ (iucci 1)a8 descrils'd 

and it is sometimes diffrcult to keep ' P thrc0 gyrations, 

a family in which the f 1 ® 50 * 1 ™ “ . f .generations. According to this 

Weiss has also noted heredity in. fc « ^ paroxysmal contractions, 

author the essential symptoms are musc te, s otherwise normal, winch cease 
usually symmetrical and r y m J* b i.,al u 0T sensory disturbances. The con- 

during sleep. There are neither 1>y treatment. Itay- 

dition is most common in young: m ^, electric chorea (Henoch), tic 

mond groups this disease with f-hnljary tremors, ^ th( , n , un(! „ f my „. 
non douloureux of tlie face, an ^ a clmin 0 f pathological mamfesta- 

clonies, believing that it is only abided the myoclonias into fiw 

tions in the degenerate. D ^ a ’ i^us multiplex, and considered the 

ri-jsss - •>-»• ite “ 

!V # myasthenia geavis. 

, • . Tjrb-Ooldflftm’* Symptom-Complex.) 

(Aathenle Bulbar Paralyse, ramwlndl and Edwin Bram- 

Y ““ 5 r '“““ 
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affected. The muscles innervated by the bulb are first affected—those of the 
eyes, the face, of mastication, and of the neck. All the voluntary muscles 
may become involved. After rest the power is recovered. In severe cases 
paralysis may persist. The myagthenic reaction of Jolly is the rapid exhaus¬ 
tion of the muscles, by faradism, not by galvanism. There are marked remjp- 
.6 ions and fluctuations in the severity of the symptoms. 

. Examination of the nervous system has revealed nd abnormality. Weigert. 
found a thymus tumor with metastatic growths in the muscles. Hun, Bloomer, 
'and Streeter have described an infiltration of the muscles and of the thymus 
gland with lymphoid cells and a proliferation of the glandular elements of the 
thymus. More recently B. IJnk has recorded similar findings. 

The diagnosis is easy—from the ptosis, the faaial expression, the nasal 
speech, the rapid fatigue of the muscles, the myasthenic reaction, the absence 
of atrophy, 'tremors, etc., and the remarkable variations in tlje intensity of 
the symptoms. Of the 60 cases, ,23 ended fatally. The patient may live many 
years; recovery fnay take place. Best, strychnia in full doses, massage alter-. 
nate courses of iodide of potassium and mercury may be tried. 

V. AMYOTONIA CONGENITA. 

I 

(Oppenheim’s Disease.) 

A oongenital affection characterized by general or local hypotonus of the 
voluntary muscles Oppenhcim called the disease myatonia, but this is pho¬ 
netically so similar to myotonia (Thomsen’s disease) that the name amyotonia 
of English ..writers is preferable. 

Collier and Wilson (Brain, 1908), who have analyzed the recorded cases, 
givHhe following definition: “A condition of extreme flaccidity of the mus¬ 
cles, associated with an entire loss of the deep reflexes, most marked at the 
time of birth and always showing a tendency to slow and progressive amelio¬ 
ration. There is great weakness but no absolute paralysis of any of the mus¬ 
cles. The limbs are most affected; the face is almost alwftys exempt. The 
muscles are small and soft, but there is no local wasting. Contractures are 
prone to occur in the course of time. The faradic excitability in the muscles 
is lowered and strong faradic stimuli are borne without complaint. No other 
symptoms indicative of lesions of the nervous system occur.” 

In Spiller’s case no lesions were found, but in an autopsy by Baudouin 
the cells of the anterior horns were found to be small, and there were extensive 
changes in the muscle fibres, similar to those in the myopathies. 
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Abut*, 1090,1090. 

Abdominal typhua, 57. 

Abduoana nerve (gee Sixth Nerv|), 1015. 

Aberrant thyroid glands, 764. 

Abortion, in relapsing fever, 111; in smallpox, 120; 

in syphilis, 278. ' • 

Abscess, atherorAtoua, 849; of brain, 993; in 
appendicitis, 516; in glanders, 264, of kidney 
(pyonephrosis), 703; hepato-pulmonary, in 
amoebic dysentery, 5; of liver, 4, 563; of lung, 
640; of mediastinum, 662, of parotid gland, 441 ; 
of tonsils, 446; perinephric, 717k cerebral, 993; 
pysemio, 216; retro-pharyngeal, 444; tropical, 4, 
563. 

Acanthooephala, 51. 

Acardia, 843. 

Acarus scabiei, A. folliculorum, 52. 

Accentuated aortic second sound, in chronic 
Bright’s disease, 698 ; in arteno-scleroeis, 852. 
Accessory spasm, 1030. 

Aoephalocysts (see Hydatid Cysts). 

Acetonmmia, 418. 

Acetone, 416; tests for, 416. 

Acstonuria, 682. 

Achondroplasia, 769, 1108. 

Achromotopsia in hysteria, 1081. 

Achylia gastrica, 493. 

Acne, from bromide of potassium, 1065;rosaeea,^fl. 
Acromegaly, 1105; and gigantism, 1106. 
Actinomycosis, 263; pulmonary, 264; cutaneous, 
285; cerebral, 265; digestive, 264. 

Acute bulbar paralysis, 905. 

Aoute yellow atrophy, 538. 

Addison’s disease, 756; asthenia in, 758; pigmenta¬ 
tion of skin in, 757. 

Addison’s pill, 281; keloid, 1109. 

Adfaie, 789. 

Adenitis, in scarlet fever, 136; tuberculous, 306. 
Adenoid growths in pharynx, 447. 

Adherent pericardium, 782. 

Adhesive pylephlebitis, 542. 

Adiposis dolorosa, 432. 

Adrsnalitls, aoute hmmorrhaglc, 760. 

Adrenal insufficiency, 760. 

Adrenals, in Addison’s disease, 757. 

Aegophony, 177, 647, 

Aerophagia, 490. 

Aeettyo-eutumnal fever, 20. 

Afferent system, diseases of, 886. 

Ageusia, 1026. 

Agoraphobia, 1089. 

Agraphia, 959. 

Ague, 10; sake (see Eni&sqid Sruutt), 23. 
Ainhum, 1110, 


Air-hunger” In diabetes, 417. 

Akinesia algera, 1090. 

Akona, 495. 

Alhini. nodules of, H44. 

Albinism, in leprosy (lepra allis^ 362; of the lung, 
035. • 

Albumin, tests for, 873. 

Albuminous expectoration In pleurisy, 054. 

Albuminuria, 072, of adolescence, 672, in aii- 
pendicitis, 515, end ^assurance, 075, cyclic, 
672; dietetic, 673; febrile, 073, functional. 072; 
in acute bright's diseasejOtltt; in chronic Itrighfa 
disease, 693, 698; ui dialieles. 410, m diphtheria, ’ 
284; in epilepsy, 1062, in crystiiclas, 212, in 
gout, 405; intermittent, 67.1, in malarial fever, 
16, in pneumonia, 179; in scarlet fever, 134; in 
typhoid fever, 88; in variola, 119, nrjirotir, 073; 
orthostatio, 672; paroxysmal, 673; physiological, 
672; prognosis in, 075; in yellow fever, 237. 

Albuminuno retinitis, 1007 

Albuminuric uloeration of the laratls, 502. 

Albumosuria, 874; myelSpathlc. (174. e 

Alkaptonuria, 681; and ochronosis, 081. 

Alcohol, effects of, og the digestive sysfeug 370; 
on the kidneys, 371; on the nervous syalifn, 370; 
poisonous effects of, 370. 

Alcoholic neuritis, 1001. 

Alcoholism, 369; acute, 369; and tuberculosis, 371; 
chrome, 369. * 

Aleppo button, 9. 

Alexia, 059. 

Algid form of malaria, 22, 

Allantiasis, 381. 

Allocbeiria, 891. 

Alopecia, in syphilis, 268. 

Alternating paralysis (see Crossed Paralysis). 

Altitude, effects of high, 360. 

Altitude ui tubereulosia, 285, 355. 

Amaurosis, hysterical, 1008, 1081; toxie, 1008; 
urtemic, 684,699; in hematemceia, 489. 

Amblyopia, 1008; tubacco, 1008; crossed, 1011. 

Ambulatory typhoid fever. 71, 91. 

Amoeba, dysenterim, 2; in liver abscess, 2, 563; ig 
sputa, 8- 

Amtebic dysentery, 2. 

Ammonhrmia, 706. 

Amnesia verbaJis, 959. 

Amphiatome, 27. 

Amphoric, breathing, 331,659; echo, 331. 

Amyloid disease, in phthinii, 821; in iyphili*, 269, 
of kidney, 702; of liver, 571. 

Amyoethenia, 1089. 

Amyotonia, 1114. 

Amyotrophic lateral tcleroib, 901. 
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Anaemia, 718; aplastio, 720; bothriocephalus, 80; 
inanlwlostomiaai*,46; from BUharsia, 27; of the 
brain,964; in chlorosis, 722; from gastric atrophy, 
462: from haemorrhage, 719; miner's, 44; brick- 
maker’s, 44; tunnel, 44; from* inanition, 721; 
from lead, 370; idiopathic, ^24; in gastric cancer, 
482; in gastric ulcfer, 476; general, 719; local, 
718; in Hodgkin’s disease, 741; lymphatics, 739; 
r mountain, 366; is nm^arial fever, 23; in rheuma¬ 
tism, 222; in syphilis, 268; in typhoid fever, 76; 

, primary or essential, 721; progressive pernicious, 
724; pseudo, 718; Secondary or symptomatic, 
719; of spinal cord, 934; splenic, 762; toxin, 721. 

Amende murmurs (see Hauic Mu auras). 

Anamic necrosis/ 823. • 

Anesthesia, dolorosa, 939; in hamatomyelia, 936; 
in hemiplegia, 973; in hysteria, 1080; in leprosy, 
362; in locomotor ataxia,891; in Morvan’s disease, 

* 944; paralysiB,Vx)3; pneumonia, 186; in railway 
spine, 1097; in unilateral lesions of the oord, 933. 

Analgesia in hysteria^ 1080; in Morvan’s disease, 
944; in syringo-myelia, 943. 

Anarthria, 966. 

Anasarca (see Drops r). 

Anchmeromyia luteola, 66. 

Aneurism, 863; arterio-venous, 864, 866; cirsoid, 
863; cylindrical, 863; dissecting, 864; embolic, 
864; false, 864;, fusiform, 863; mycotic, 864; of 
the abdominal aorta, 863; of the branches of the 
abdominal aorta, 866;, of the cerebral arteries, 
982; of £he cieliac axis, 865; of heart, 830; of the 
hepatic artery, 866; of the renal artery, 866; of 
.the splenic artery, 866; of the superior mesenteric 
artery, 866; traction, 866; true, 863; varicose, 

866 . t, ' < ' 

Aneurism, of thoracic aortar 855; he mo rrhage in, 
839* pain in, 868; TufnelTs treatment of, 861f 
unilateral sweating in, 860. 

Aneurism, verminous, in the horse, 46, 866. 

Aneurismal varix, 865. 

Angina, crural, 863; Ludovici, 444; simplex, 442; 
■uffocativa, 193; Vincent's, 201. 

Angina pectoris, 839; functional, 841; toxic, 842; 
vaso-motor, 842. 

AngiochoUtis, chronic catarrhal, 644; suppurative 
and ulcerative, 644 

Angio-neurotic cedema, 1103 

Angio-sderosis, 861. 

Anguillula aoeti, 51; A. sterooralis, A. intestinaUs, 
51. 

Animal lymph, 127. 

Anisoooria, 1014. 

Ankle olonuf, in hysterical paraplegia, 914, 1079; 
in spastic paraplegia, 909; spurious, 1079. 

Ankylostoma duodenale, 46. 

Ankylostomiasis, 44. 

Anorexia nervosa, 496,1082. 

Anosmia, 1006. 

Anterior cerebral artery embolism of, 980. 

Anterior crural nerve, paralysis of, 1088. 

Anthomyia canicularis, 66. 

( Anthraoosis, of lungs, 631; of liver, 666; and 
tuberculosis, 632. 

Anthrax, 862; bacillus, 262; in animals, 262; ex¬ 
ternal, 368; internal, 264; In man, 263. 

Anthropophobia, 1089. 

Antipneumoeoocic serum, 191, 


Antitoxin of diphtheria, 196, 209; of pneumonia, 
191; of tetanus, 264. *9 

Antityphoid serum, 102. 

Anuria, 668; complete, from stone, 668; hysferioal, 

668 . 

Anurft imperforate, 621. 

Aorta, aneurism, of, 865; double, 8JM; dynanfle 
pulsation of, 860; throbbing, 864, 1090; tuber¬ 
culosis of, 349. a 

Aortic in competency, 796; sudden death in, 800. 

Aortic orifioe, oongenital lesions of, 846. 

Aortic stenosis, 802. 

Aortic valves, bicuspid condition of, 844; In¬ 
sufficiency of, 796. 

Apex pneumonia, 182. 

Aphasia, 966; auditory 968; hereditary, 960; in 
infantile hemiplegia, 986; medioo-legal aspects 
of, 960; motor, 900; in phthisis, 334; prognosis 
off 961; sensory, 958; subeprtioal-motor, *960; 
subcortical sensory, 969; in typhoid fever, 86; 
tests for, 900; transient, in migraine, 1067; 
visual, 969. 

Aphernia, 956. 

Aphonia, hysterical, 1081; in acute laryngitis, 697; 
in adlluctof paralysis, 1028; in pericardial 
effusion, 779. 

Aphthae (see Stomatitis, Aphthous), 434. 

Aphthous fever, 307. 

Apoplectic habitu*, 960; stroke, 969. 

Apoplexy, capillary, 978; cerebral, 906; ingraves¬ 
cent, 970; meningeal, 936; spinal, 936; pul¬ 
monary, 618. 

Appendicitis, 512; acute catarrhal, 513; chronic, 
513; obliterative, 513; gangrenous, 513; puru¬ 
lent 513; relapsing, 516. 

Appendicular colio, 514. 

Appendix vermiformis, perforation of, in typhoid 
fever, 67; focal concretions in, 513; foreign 
bodies in. 513. 

Apraxia, 959. 

A^roeexia, 447, 460. 

Arachnids, parasitic, 52. 

Arachnitis (see Meningitis), 925. 

Aran-Duchenne type of muscular atrophy, 901, 
914; in lead-poisoning, 377. 

Arch of aorta, aneurism of, 856. 

Amu senilis, 827. ' 

Argos moubata, 63. 

Argyll RoberUon pupil, 1014; in ataxia, 889; in 
general paralysis, 897. 

Arithmomania, 1064. 

Arm, peripheral paralysis of'(see Paraltub or 
Brachial Plkxub). 

Arrhythmia, 833. 

Arsenical neuritis, 380,1002. 

Arsenical pigmentation, 380; in chorea, 1060. 

Arsenical poisoning, 379; paralysis in, 380. 

Arteries, diseases of, 847; calcification of, 847; 
degeneration of, 847; tuberculosis of, 349. 

Arterlo-capillary fibrosis, 847. 

Arterio-eclerods, 847; diffuse, 860; In lead-peison- 
ing, 378; in migraine, 1067; nodular form, 849; 
In phthisis, 337; senile form, 85Q. 

Arterio-venous aneurism, 866. 

Arteritis in typhoid fever, 69, 78; syphilitic, 277. 

Arthralgia from lead, 378. 

Arthritides, post-febrile, 217; in gout, 404. 



ArthHtfa, Milts, In Infants, 22«; wnorrhmj, 282- 
bMatamrtrta.M>; in cerebrMpiMl meningHi,! 
182i m ohoAa, 104S, in dengue, 166; i„ dysentery, 
248 iIn hemophilia, 749; in Malta fever, 248; in 
■mall-pox, 120; in tabes dorsalis, 892; multiple see- 
ondary, 225; in purpura, 744; rheumatoid, 350 ; in 
^carl*feXpr, 135; septic, 225; in typhoid fever. 89. 
Arthritia deformans, 389, acute, 226; as a chronic 
Inlection, 390; in children, 303; general progres- 
rive form, 391; lleberden’a nodes in, 301; relation 
of, to diseases of nervouw system, 389; partial or 
mono-articular form, 302; vertebral form, 302. 
Arthropathies in tabes, 892. 

Arthropathy, hypertrophic pulmonary, 1107. 
Ascariads, 38. 

Afloaris lumbricoidea, 38. 

Ascites, 589, 592; from cancerous peritonitis, 588; 
from cirrhosis of the liver, 559, from syphilis of 
the liver, 275; in cancer of the.hver, 569; m 
tuberculous peritonitis, 311; physical signs of, 
589; treatment of, 502. 

Ascitic fluid, chylous, 590, serous, 590; lmu- 
orrhagic, 500. 

Aspergillus, in lung, 324; fumigatus, 614. 

Asphyxia, local, 1100; death by, iij phthisis, 338; 
traumatic, 602. 

Aspiration, Bowdiich’t conclusions on, 053; in 
empyema, 654; in pericardial effusion, 782, in 
pleuritic effusion, 653. 

Aspiration pneumonia, 621. 

Astasia-abasia, 1090, 1099. 

Asthenic bulbar paralysis, 1113. 

Asthenopia, nervous, 1089. 

Asthma, bronchial, 609; nasal affections in. 610; 
sputum in, 611; cardiac, 000; hay, 594, teyden’a 
crystals in, Oil, 013; renal, 009 , 684, thymic, 
509, 772. 

Astrophobia, 1089. 

Atavism, in haemophilia, 748; in gout, 307. 

Ataxia, cerebellar, 954; cercl»ellar-heredo, 922; 
in diabetes, 418; hereditary, 021, in progressive 
paresis, 898; locomotor, 880; after small-pox, ltd. 
Ataxic gait, 890, paraplegia, 920. 

Ataxie vanolique, 120 
Atelectasis, pulmonary, 022. 

Atcliosis, 774. 

Atheroma (see AuT*.Hio-srLEnosr« and Phlebo- 
BCI.hliOMS). 

Atheromatous abscess, 840. 

Athotoab, 987; bilateral or double, 911; hysterical. 
1080. 

Athlete’s heart. 797. 

Athyrea, 765, 768. • 

Atmospheric pressure, effects of, 937 
Alremla, 1000. 

Atrophy, acute yellow, of liver, 538, of brain, dif¬ 
fuse in general paresis, 806; of brain, unilateral, 
986; of muscles, various forms of, 907, progressive 
muscular, of central origin, 001, unilateral, of 
face, 1104; progressive neural, 905 
Attitude, in pseudo-hypertrophic muscular imralysu, 
80<f; in paralysis agitans, 1043 
Auditory centre, affections of, 1023; nerve, diseases 
of, 1023; vertigo, 7024. 

Aura, forms of, in epilepsy, 1060. 

Auto-infection in tubercmlosiB, 297. 

Automatism, in petit mol <1002. 
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Autumnal, catarrh, 594, fe\cr, 59. 

Avian tuberculosis, 284 

Axones (axis-cylinder processes), 867. 

Babinski syndrome, 800. 

BnrccHi’a sign, 0 J 7 . 049 
Bacillary d\sentcry ,*242. 

Banlluna m typhoid f«>\or. 88. 

Bacillus of Achalmc, 221; H nnllirncis, 252; B." 
botulimis.381, of choh*r*,2- > 8, ]\ ,-„l, eoi.uinnlla 
distinction from Upland bacillus, wo, in lalc- 
pas.su gw, 545, m fsccs sn< Idmgs. 50.5. in f,,f ' 
necrosis with colitis,*570, in iieritouitiA, 581, It. 
diphlhcnic, 191,445, B .Uscntcri.c,24.1, It cute- 
ntnlis, Sjpi; It Mcxncr-Harris^213. It hum (It 
aenigencs capsnlatiiH),in |H*ril<.mtn,.5M; in pneu¬ 
mothorax, 058, in pncmiiuturin, t>82, ntpnciimo- 
pcricardiuin,785, B Mclw-latclllcr, 191. toxin of 
195, B. of glanders, 21 . 1 , It. of uatliicnxn, 153,210 b 
B in whooping-cough. 149; It of leprosy, 3M), It. 
of plfgne, 239, It. of tetanys, 259, It pyocyaneus 
215.210, It lepra*, 300, It m.illcl, Jlil, It |M*stis, 
239, pneumonia', 108, 023, Jt Slugn, 213: B. 
tuberculosis, 285, 611 diagnostic \aluc of, 335; 
distribution of, 280, in split uni, 323, methods of 
detection, 323; outside tlit* lmdv, 286, modes of 
growlli of, 280; B typhosus, 59, B. xerosis, 190; 

B "Y,” 214 

“Back-stroke" of heart, 795. 

Baetenemia, 214. 

Bacteria, proteus group in diarrlin'ii, 505.« 

Bacterium, coli commune (sen Bacillus Cou 
(’■OMMiiNis), B.'aolaiufenmi, 384. 

Balanitis in diabetes, 417. 

Balantidium eoh, 20. , 

Ball-thrombus in loft punch*, 809. 

Ball-valve sUmo in common duct, 553. 

Balne’s rough, 440. * 

Bill’s disease, 440. 

Banting > method in obesity, 432. 
ltanti’s diseuse, 762. 

“ Burben cholera,” 383. 

Barking cough of puberty, 1081. 

Barloic's disease, 753. 

Barrcl-<hapcd chest in emphysema, 636; in en¬ 
larged tonsils, 410 
Basedow's disease, 705. 

Basilar artery, cmlxdism and thromlsims of, 979. 
Baths, cold, in typhoid fever, UK); in liy|»erpyrexitt 
of rheumatism, 227; m scarlet fever, 139. 
Batophnbia, UJ89 
Beaded rib* in rickets, 428. 

Beaumi's law, 266. 

Bed-bug. 54 

Bodnar’s aphth®, 436. # 

Bed-sores, acute, in myelitis. 945, 040; in typhoid 
fever, 75 

BdTs mania, 1611; pal»v. 101 °- 
Bence-Jones body in nlhuinoHuria, 674. 

Beriberi, 240; forms of, 251. 

Besoin dc respirer, 307. 

Bicuspid condition of hpart valves, 8-14 
"Big-jaw” in cattle, 263 

Bile coloring matter, tests for, 535 _ 

Bile-ducts, acute catarrh of, 512, usrandes in, 547; 
curna# of, 546; congenital obliteration of, 548; 
stenosis of, 547. 



. ii id nnmx. 

BUe-paaeages, dii nm of, 543. I Brain, softening of, rad, yellow, and white, 078. 


BilharsiocU, 27. 

, Biliary, cirrhosis of liver, 556; oollo, 550; fistuto, 
554. 

Bilious remittent fever, 30. 

Birth paUes, 010. 

Black death, '230. ' 

Black spit of miners, 633. 

Black vomit, 287; ii^ dengue, 157. 

BWbk-water fever, 22. ‘ 

Bladder, paralysis of, in looomotor ataxia, 880; 
care of, in myelitis, 047; hypertropfl^ of, in 
diabetes insipidus, 424; tuberculosis of, 847. 

Blastomyooeb, systemic, 2. 

“Bleeders,” 747. 

Blepharospasm, 1022. 

Blindnees free Amaurosis). 

Blood and duotless glands, diseases of, 718. 

Blood, characters cf, in amentia, 710; in cancer of 
the stomach, 482; in chlorosis, 722; in cholera, 230; 
in diabetes, 412,416; ip *out, 400; in hemophilia, 
748; in lead-poisoning, 876; in leukemia, 735; in 
pernicious anemia, 727; in pneumonia. 177; in 
pseudo-leukemia, Hodgkin’s disease, 741; in pur¬ 
pura, 743; in secondary anemia, 710; in syphilis, 
268; in trichiniasis, 42j in typhoid fever, 76. 

Blood crises, 728. H A 

Blood-letting, in artrrio-ederoeis, 853; in cerebral 
hemorrhage, 080^ in emphysema, 688; in heart- “ 
disease, 817; in pneumonia, 100; in sun-stroke, 
388; in yellow fever, 230* * 

Blood pressure, in arterio-ecleroais, 851; in pneu¬ 
monia, 177; in typhoid fever, 77. a 

Blood-serum therapy in diphtheria, 200; in pneu¬ 
monia, 101, in tetanus, 261; in typhoid fever, 102. 

Blood-vessels erf liver, affections of, 540. 

“ Blue disease,” 845. 

Blue line on gums in lead-poisoning, 376. 

Boils, in diabetes, 417; after typhoid fever, 76; 
after small-pox, 120. 

Bones, lesions of, in acromegaly, 1105; in congenital 
syphilis, 271 ; fragility of, in otteogeneels imper¬ 
fecta, 1108; fragility of, in riekets, 427; in typhoid 
fever 88. 

Borborygml. 490, 490. 

Bothriooepkalus latug, 29; anamia, 30. 

Botulism, 381. 

Botymtd liver in syphilis, 275. 

Bovine tuberculosis, 284. 

Bowel, affections of (see Intkstinas); acute ob¬ 
struction of, 519; infarction of, 533. 

fl-oxy-butyrio add, 418, 682. 

Brachial plexus, affections of, 1035. 

Bradycardia (Brachycardia), 836; paroxysmal, 834; 
fn typhoid fever, 76. 

Bradypnoea, 1081. 

Bi'kin, diffuse and focal diseases of, 047; abeoess of, 
003; abscess of, in congenital heart-disease, 846; 
affections of blood-vessels of, 061; anamia of, 
964; atrophy and scleroses of, 028; congestion of, 
064; cysts in, 980; eohinoooccus of, 37; hemor¬ 
rhage into, 966; syphilis of, 271, 088; glioma of 
988; hyperamia of, 964; Inflammation of, 092; 
rpdem* of 965; por en cephalua of, 986. 

Brain-murmur in rlokets, 429. 

Brain, sclerosis of, 928; diffuse, 030; insular,*030; 
miliary, 039; tuberous, 080. 


Brain, tubercle of, 849, 068. 

Brain, tumors of, 968; medioal treatment of, 003; 
surgical treatment of, 003; symptom!, general 
and localising, 060. 

Brand's method in typhoid fever, 100. 

Braakbone fever (see Dengue), 156. 

Breast, funnel, 440; pigeon or chicken, 440. 

Breast-pang, 839. 

Breath, odor of, in diabetic coma, 418; foul, in • 
scurvy, 751; In fetor oris, 430; feetid, in enlarged 
tonsils, 450. 

Breathing (see Respiration) ; mouth, 447. 

Bremsr’s blood test in diabetes, 410. 

Briek-dust deposit in urine, 677. 

Brick-maker’s anemia, 44. 

Bright's disease, acute, 686; interstitial form of, 688. 

Bright’s disease, chronic, 692; interstitial form of, 
694, causes o?, 694; cardio-vascular changes'in, 
698; hereditary influences in, 694; EdtbbhW s 
operation in, 702; parenchymatous form of, 602. 

Briquet, syndrome of, 1081. < 

Broadband a sign, 783. 

Brooa’s convolution, lesions of, 960. 

“ Broken-winded," 821. 

Bromitm, 1065. 

Bronchi, casts of, 618; diseases of, 602; syphilis of, 
273. 

Bronchial asthma, 609. 

Bronchial catarrh (bronchitis), 602. 

Bronchial glands, tuberculosis of, 307; enlargement 
in whooping-cough, 150,660; suppuration in, 660. 

Bronchiectasis, 606; abscess of brain in, 608; 
congenital, 607; cylindrical, 607; rheumatoid 
affections in, 608; saccular, 607; sputum in, 608; 
universalis, 607. 

Bronchloleotasii, 607. 

Bronchiolitis exudativa, 609, 

Bronchitis, 602; acute, 602; capillary, 620; chronic, 
604; croupous, 613; fibrinous, 613; in measles, 143; 
in small-pox, 110; in typhoid fever, 84; plastic, 
6fd; putrid, 605. 

Bronohocele (see Go mix) 763. 

Bronchophony, in pneumonia, 177 

Broncho-pneumonia, 620; acute, 621; chronic, 628; 
secondary, 621, acute tuberculous, 315. 

Bronohorrhagia, 617. 

Bronohorrhrea, 605; serous, 605. 

Bronse-sldu in phthiriasis, 54; In Addison's disease, 
757; in Basedow’s disease, 767; in diabetes, 417; 
in Hodgkin's disease, 741. 

Brauer’s operation, 784. 

Brown atrophy of heart, 826. 

Brown induration of lung, 615. 

Browi^Btquard’a paralysis, 933. 

Bruit, d’airoin, 659; da cuir neuf, 777; da diobU, 
724, 767; dadrapaau, 613; demoulin , 785; da pot 
ftU (see Cracked-pot Sound), 330; da aoujfla, 780; 
(esophageal, 454. 

Bubo parotid (see also Parotitis), ‘441. 

Bubonic plague, 240. * 

Buccal, psoriasis, 439; spots in measles, 142. 

Buhl’* disease, 747. 

Bulbar paralysis, 904; acute, 9t)5; asthenic form, 

'1113r of cerebral origin, 005; progressiva. 001; 

Ifjpeeudo, 005. 

Bulimia, 414, 404. 
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Cachexia. In cancer of the stomach, 482; in Tlodg- ; 
kin*# diaeaae, 741; malarial,, 16. 23; periosteal. 
768; saturnine, 376; strumipriva, 770; syphilitic. 
268; tropical, 9. 

Caisson disease, 937. 

Calcareous concretions, in phthiaia, 319; in the 
tonsils. 45Q. 

Calcareous degeneration, of arteries, 847; of heart, 
827. 

Calcification, annular,*of arteries, 847. 

Calcification in tubercle, 296. 

Calculi, biliary, 648; “coral," 709; pancreatic,680; 
renal, 709; tonsillar, 460; urinary, 709. 

Calculous pyelitis, 704. 

Camp fever, 106. 

Cancer, of bile-passages, 646, 668; of bowel, 621; of 
brain, 988; of gall-bladder, 646; green, 738; 
of kidney, 714; of liver, 667; of lung, 641; of 
oesophagus, 464; of pancreas, 629; of pepto- 
nseum, miliary, %88; of stomach, 479; acute, 


Canprum oris, 437; in measles, 143. 

* Canities, the result of neuralgia, 1069. 

Canned goods, poisoning by, 382. 

Capillary pulse, in aortic insufficiency, 801; in 
neurasthenia, 1090; in phthisis, 333. 

Capsule, internal, 949; lesions of, 949. 

Caput Medusa, 689. 

Caput quadra turn, in rickets, 429. 

Carboluria, 681. 

Carbuncle in diabetes, 417. 

Carcinoma (see Canckh). 

Cardia, spasm of, 491; insufficiency of, 492. 

Cardiac disease (see Disease or Heart). 

Cardiac murmurs, furmte, in ctilorosis, 724; in 
chorea, 1049; in idiopathic anemia, 728. 

Cardiac murmurs, organic, in aortic insufficiency, 
800; in aortio stenosis, 803; in congenital heart 
affections, 846; in mitral inoompetenoy, 807; in 
mitral stenosis, 810; in tricuspid valve disease, 
812. J 

Cardiac nerves, neuralgia of, 839. 

Cardiac overstrain, 821. 

Cardiac septa, anomalies of, 843. 

Car dial gia (see Gabtraloia). 

Cardiooentesis, 832. . 

Cardio-hepatio angle in pericarditis with effusion, 
780. 


Cardio-lysis, 784. 

Cardio-respiratory murmur, 331. 

Cardio-sclerosis, 827. 

Cardio-vasoular changes in renal disease, ows. 

Caries, vertebral, 938. 

Carinated abdomen, 303. . . . 

Carotid artery, ligature end eompreeeion of, in 
cerebral haemorrhage, 980. 

Carphoiogia, 86. 

Carpo-pedal spasm, 1070. 

Correou, 312. 

Carriers, typhoid, 62. 

Cassation in tubercle, 296. 

Caseous pneumonia, 297, 323. 

Cato, blood, of bronchial tubes in hsnwptynt, 
618; in fibrinous bronchitis, 614; of pelv 
Udney and ureter, 714. 6M- 

Cato of urinary tubulew>689; eplthciisl, 688. 6B», 
fatty, 693; granular, 6», 698; hyaline, 6BS. 


> '««ttube, in amts bright'«lltw. in i-limnlo 
bright*s disease. 1 , 11 . 1 . hiis 
< sfnlepsy m hysteria, 10KI • . 

(’alarm!, diabetic, 4IU. after typhoid fever, 87. 
Catarrh, ncute gastric, 45l>, autumnal, 694 ; Jmm- 
chiakfi02, chronic gastric, 459; dry,006; suffoca¬ 
te e,t‘»25. * 

Catarrlial bronchitis, influence of, in tuberculosis, 
294. 


Catarrht *<r, 606. 

Catarrhus sstivus, 594. 

Caterpillar rash, 50. 

Cauda equina, lesions oft 940. 

Cavernous breathing, 331. 

Cavities, pulmonary, 319; physical signs o/, oat; 
quiescenf, 320 

Cayor fly, 60. 

Cellulitis of the neck, 444. 

(Centrum semi ovale, lemons of, 94fk 

Cephalalgia (see Headache). 

Cephalw tetanus, 260. 

Cephalodyma, 397 

Cercomonas mtestinalis, 25; C. Jiominis, 25. 

Cerebellar ataxia, 922, 954; heredo-ataxia, 922; 
vertigo, 954. 

Cerebellum, tumors, of, 953;• affections of, 953. 

Cerebral arteries, aneurism of, 982; arterio-sclerosis 
of,*983; embolism of, 977; endarteritis of, 983; 
sypliilitic endarteritis of, 272, 683; thromlxwla of, 
977. 


Cerebral cortex, lesions oC 947. ■ 

Cerebral haemorrhage, 900, aneurisms, miliary in, 
967; convulsioas in, 97fl; forms of, 968. 

“ Cerebral pneumonia," 179. 

“Cerebral rheumatism," $24. 

Cerebral anuses, thrombosis of, 983. 1 

Cerebral softening, 977. # 

CerebnUs (see Encephalitis). 992. 

Cerebro-spinal fever, epidemic, 157; anoifialous 
forms of, 161; complications of, 102; malignant 
form, 160; ordinary form, 100. 

Cervical pachymeningitis, 924. , 

Cervical plexus, lesions of, 1033. 

Cervical ribs, 1034. 

Cervico-bracliial neuralgia, 1070. 

Cervico-occipital neuralgia, 1033, 1070. 

Cestodes, disease due to, 28; visceral, 31. 

Chalicosis, 031, 032. 

Chancre, 207. 

C liar bon, 252. 

Charcot ’* j«»int, 892. 

Charcot- Leyden crystals, 499, Oil, 732. 


ttering teeth, 1018. 
ek, gangrene of, 437. 
ese, poisoning by, 382. 

st expansion, diminution of, In Graves disease,, 

*vn*SU*« breathing, Cheyne’s original <le- 
cription of, 827; in apoplexy. 970; in myomnlial 
iaease, 827; in sun-stroke, 380; ui acute miliary 
uberculowH. 299, in unwnla, 084. 
asma and tract, affections of, 1009. 


ken-pox, 128. 

1-crowing. 699, 1056. ... 

Ln, TOn.tip.tion in. 627; diri^te. in. 4<7, 
,rrh«J aiseuM in. 604; tuberculou. broncho- 
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pneumonia in. 31.'; pneumonia in, 183; tubercu¬ 
losis of mesenteric glamls in, 308. 312; mortality 
rtom'small-pox in, 120; rheumatism in, 21»; ty- 
phoid fever in, 91. * 

Chilfc (see Hksors), in typhoid fever, 74. 

Chloasma phthisicorum, 335. 

Chloro-ancemia in phthisis, 333. 

Chloroma, 732, 738. . . 

Chlorosis, 721; anjl anamia, sinus thrombosis in, 
r ' 983; dilatation of stdmach in, 723; Egyptian, 44, 
ftfevef^in, 724; heart symptoms in, 724; menstrual 

* disturbance in, 724>; rubia, 722; thrombosis in, 
724. 

Choked disk, 1008. 

Chohemia, 536. r 

Cholangitis, infective, 553; suppurative, 554, 504, 
in tyjfhoid fever,* 83. 

Cholecystectomy, 555; indications for, 555. 

• Cholecystitis a<*ita, 551. 

Cholecystitis, acute infectious, 545; in typhoid fever, 
83. r * 

Cholecystotomy, 555. 

Cholelithiasis, 54Si; in typhoid fever, 83. 

Cholera, asiatiea, 228; bacillus of, 228; epidemics 
of, 228; infantum, 507; laboratory, 229; nostras, 
232; sicca, 231: tjfohoid, 231. 

Cholera toxin, 228. 

Cholerine, 232. r 

Cholesterremia, f>38. i 

Cholesterin in biliary calculi, 550. 

Choluriaf 535, 682. 

Chondrodystrophia totalis, 769,1108. 

Chorea, acute, 1045; etiology of; 1045; heart symp- 
* toms of, 1049; infectious origin of, 1048; in preg¬ 
nancy, 1046; paralysis in, 1049; rheumatism and, 
224, 1045; school-made,,1046. 

Chyrea, canine, 1046; chronic, 1055, 

Cho^a, habit or spasm, 1087, 1053. 

Chorea, Huntingdon’a or hereditary, 1055. 

Chorea insaniens. 1048, 10.50; paralytic form of, 
1049; major, 1053; maniacal, 1048; pandemic, 
1053; post-hemiplegic, 987; prehenuplegic, 909. 
rhythmic or hysterical, 1056; .senile, 1055; spas¬ 
tica, 911, 1051; Sydenham’s, 1045. 
choroid plexuses, sclerosis of, 997. 

Choroid, tubercles in. 304. 

Choroiditis in syphilis, 268. 

Chwistek’s symptom in tetany, 1076. 


Chylangiomata, 533. 

Chyle vessels, disorders of, 533. 
Chylo-pericardium, 784. 

Chyluria, non-parasitie, 676; parasitic, 48. 
Cicatricial stenosis of bowel, 521. 

Ciliary muscle, paralysis of, 1014. 


Cimex leetularius, 54. 

Circulatory system, diseases of, 775. 

Circumcision, inoculation of tuberculosis by, 290; 

in haemophilia, 748. 

Circumflex nerve, affections of, 1036. 

Cirrhosis, of kidney, 094; of liver, 556; of lung, 628 
tuberculous of liver, 342; ventriculi, 401. 


Clapotage in dilated stomach, 409. 
Claudication, intermittent, 853. 
Claustrophobia, 1089. 

Claviceps purpurea, poisoning by, 383. 


ClavAs hystericus, 1080. 

«^jlaw-hand (main cn gnffe), 903, 925. 


Climate, influence of, in asthma, 612; in chronic 
Bright’s disease, 700; in tuberculosis, 354. 

Clonus (see Anklk Clonus) ; jaw, 903/ 

Clownism in hysteria, 1078. 

Cnethocampa, 56. 

Coal-miner's disease, 631. 

Cobalt miners, cancer of lung in, 642^ 

Cocainization, spinal, in tabes, 895. 

Coccidium oviforme, 1. 

Coccydynia, 1071. f 

Cochin-China diarrhoea, 51. 

Cochlear nerve, lesions of, 1023. 

Coeliac affection in children, 499. 

Cog-wheel respiration, 330. 

Coin-sound, 659. 

Cold pack, method of giving, 139. 

Colic, biliary, «50; in appendicitis, 514; )p angio¬ 
neurotic cedema, 1103; Devonshire, 375; in pur¬ 
pura, 745,’ lead, 377; mucous, 530; renal, 711. 
Colica Pictonum, 375. C 

Colitis, Bilharzial, 28; diphtheritic, 500; entero-, 
508; ileo-, 508; mucous, 530; simple ulcerative, 
501. 

Collet ’ law, 266. 

Colloid cancer, of lung, 641; of peritonreum, 58S; 
of stomach, 480. . 

Colon, cancer of, 521; dilatation of, 531; “giant 
growth of," 532; diverticula, 532. 

Coloptosis, 529. 

Coma, diabetic, 417; epileptic, 1061; from heat¬ 
stroke, 386; from muscular exertion, 686; in acute 
encephalitis, 993; in acute yellow atrophy, 539; 
in alcoholic poisoning, 369; in apoplexy, 969; in 
cerebral syphilis, 272; in general paresis, 898; in 
multiple sclerosis, 931; in pernicious malaria. 21; 
in rheumatic fever, 224; in thrombosis of cere¬ 
bral sinuses, 984; in typhoid fever, 85; uraemic, 
684. 

Coma vigil, 85. 

Comatose form of malaria, 21. 

Comma bacillus, 228. 

Common bile-duct, obstruction of, 552. 
Compensation in valve lesions, 794; disturbance of, 
795; loss of, 795. 

Composite portraiture in tuberculosis, 293. 
Compressed air disease, 937. 

Compression and traction of the bowel, 521. 
Compression paraplegia, 938. 

Concato’s disease, 587. 

ConcretioM^ee Calcarkouh). 

ConcussioiPof spinal cord, 1097. 

Congenital heart affections, 843. 

Congenital stenosis of pylorus, 487. 

Congenital stricture of the bowel, 521. 

Congenital syphilis, 269. 

Conjugate deviation in brain tumor, 991; in apo¬ 
plexy, 971; in tuberculous meningitis, 303. 
Conjunctiva, diphtheria of, 203. 

Consecutive nephritis, 703. *■ 

; Constipation, 525; in adults, 525; in infants. *>-'• 
spasmodic, 526; treatment of, 527. 

Constitutio lymphatioa, 755. 

Constitutional diseases, 389. 

Consumption (see Tuberculosis). 

Contracted kidneys, 694. 

Contracture hysterical* 1079; in hemiplegia, 
of nursing-women, 1CJ74. 
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Contusion pneumonia, 186. 

Conn* arterionu, stenosis of, ^ 45 . 

Co Efua medul&ris, lesions of, 940 . 

Conveieeoenoe, fever of. 72; from typhoid fever, 
management of, 104. 

Convulsions, epileptic, 1058; hysterical, 1077; in 
^oute yellow atrophy, 539; in alcoholism, 370; 
in aspiration of pleural effusion, 654; in cerebral 
hemorrhage, 970; in cerebral syphilis, 272,1000; 
in certbral tumors, 989; in chronic Bright’s 
disease, 693; in general paralysis, 897; in hepatic 
oolio, 551; in infantile hemiplegia, 086; *in lead- 
poisoning, 378; in meningitis, 926; in rheumatic 
fever, 224; in sun-stroke, 380, in typhoid fever, 
86 ; in urmmia, 084; Jacksonian, 1003. 
Convulsions, Infantile, 105G; relation to rickets, 430. 
Convulsive tic, 1053. * 

Coordination, disturbance of, in t&bee, 890. 

Copaiba eruption, 144. . o , 

Copper teet for Biltar, 415. 

Copramia, 526, 722. 

Coprolalia, 1054. 

Coprolitha as a cause of appendicitis, 613. 

Cor adiposum, 826; biloculaxe, 843; bovinum, 696, 
798; viHoauni, 770. , 

Coral calculi, 709. 

Coronary arteries, in angina pectoris, 840, 841; 
blocking of, in myocardial disease, 823. 

‘ Corpora quadrigemina, tumors in, 991; lesions of, 
951. 

Corpulence, 431. 

Corpus ealloeum, lesions of, 949. 

Corriffan’i disease, 790. 

Corriffan pulse, 801. 

Coryta, acute, 593. 

Coetivenesa, 525. 

Cough Balne’s, 449; barking, of puberty, 1081; 
goose, 859; hysterical, 1081; in acute bronchitis, 
602; in chronic bronchitis, 604; in pertussis, 149; 
in phthisis, 323, during aspiration of pleural effu¬ 
sion, 654; in pneumonia, 175; paroxysmal, in 
bronchiectasis, 608; paroxysmal, in fibroid phthi¬ 
sis, 336; stomach, 402. 

Country fever, 386. 

Coup de toltil, 385. 

Cow-pox, 123. 

Cracked-pot sound, 330. 

Cramp, shoemaker’s, 1074; writer’s, 1072. 

Cramps in muscles, in cholera. 232; in font, 405; m 
chronic Bright's disease, 609, 

Cranio-sclerosis, 420. 

Cranio-tabes, relation to congenital syphilis, 43», 
in rickets, 429. 

Craniotomy in brain tumors, 992; in cerebral ho-mor- 
rhnge, 980; in hirth palsies. 912,918; in lesions of 
optic nerve, 1009. 

Craw-craw, 47. 

Creeping eruption, 56. 

Cretinism, 768; endemic, 769; sporadic 70S. 
Cretinoid change, 768. . 

Crises, gastro-inteatinal, in angio-neurotio “*le™| : 
UfiS; in locomotor ataxia, 891; in purpura, 740, 

nasal, in tabes, 892. 1in , 

CriaU, in pneumonia, 174; in relapsing fever, liu, 

In typhus fever, 108. 

Crossed or alternating paralysis, 951.97J. 

Oro«ed sensory paralyse 952. 

rc J 


Croup, membranous, 202; spasmodic, 599. 

Croupous enteritis, 500 . 

Croupous pneumonia, 164. 

Crura cerebri, lesion* of, 951, 973 . 

Cruml angina of Walton, 853. 

Crutch paralysis, 1030. 

Crureilhier's palsy, UJ 1 . 

Crv, epileptic, 1001, hydrocephalic, 302; hysterical^ 
1081; in congenital syphilis, 270. 

Crjowopy, 685. > 

Cryptogenctic septka'mi.a, 215. 

Crystalline-pox, 119. 

Cuban itch, 113. ’ 

Cura*buttlin'tt spirals. Oil, 013. 

Cutaneous nerve, external, disease of, 1038. 

Cyanosis, in acute tuberculosis, 300, m congenital 
heurt-diseuse, 845, in dm)>elcM, 417, in emphy¬ 
sema, 630; ami polycythemia, 702; traumatic, 
662. , 

Cycloplegia. 1014. 

Cynnnsiio maligna, 193. 

Cynoltex heltetica, 1081 * 

Cystic disease, of kidney, 715; o^liver, 569. 

Cystic duet, obstruct ion rf, 651. 

Cysticercus eelluloste, 31, octilur, 32; subcutaneous, 
32, general, 32, eerehm-a|Aiial, 32. 

Cystm ealculi, 679, 710. 

Cystumria, 679. } 

Cyntitis, in locomotor ataxia, 892; in transverse 
myelitis, 946; tul>erc,uloiis, 347. 

Cysts, chylous, of mesentery, 533, dennoid, 661; 
in kiducys, 715; of bruin, 980, of liver, 500; jm»t- 
encephalie. 086< puncraitir, 577; of brain, throm- 
butic, 978. ' ^ 1 

Cytodiugnosi* in general paralysis,’000. 

Cytoryctes vuccinim, 125; C. variolic, 11J. 

Cytoxon, 1. t 

Dacryoadenitis (see Laciirtmal (Jlani*). 

Dancing munia, 10.53. 

Dandy fever (dengue), 156. 

Davainea Madagascariensis, 29. , 

Day-blindness, 1008, in scurvy, 752. 

Deaf-mutism after cerebni-spinnl fever, 163. 
Deafness, m cerebral tumor, 991, ia cerebro-apinal 
meningitis, 163; in hysteria, 1081; in JlfiWrr’a 
disease, 1024; in scarlet fever, 136; in tabes 
dorsalis, 891, nervous, 1024 
Death, modi* of, in tuterculosis, 338. 

Death, HUilden, after Bera injections, 206; In angina 
pectnni, 810, in aortic insufficiency, 800; m 
coronary artery disease, 824; in enlarged thymus, 
772, in myocardial disease, 828; in pleural effu¬ 
sion, 648; in rheumatic fever, 225; in statu* 
lyinpbalicus, 755; in tyi»hoid fever, 96. 

Debility, nervous (see NeuhahTicknia), 1080. 
Decubitus, acute, 970; (bed-sores) in transvert. 

D^Son^raaction of. 881; in neuritis, 1003; 
in facial paralysis. 1021 

Dwdauuon. difflcnlU*o r>va,«AaiA). 

Deglutition pneumonia, 621. 

Delayed resolution in pneumonia, 186- 
Delayed sensation in tabes, 891. _ 

1041- acute, in lead-poisoning, 378; 
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rheumatism, 224; in pneumoni*, 179; in typhoid 
fever, 86; in typhus fever, 107; tremens, 371. 
Delttdd, Rarely sis of, 1036. 

Delusional insanity after pneumonia, 180. 

Delusions of grandeur, 897. 

Dementia paralytica, 895; syphilis and, 269, 272, 
896. * 

.Demodex folliculorum, 52. 

Dendrites, (protoplasmic processes), 867. 

Dengue, 156. n 

Deptition, in congenital syphilis, 271; in mercurial 
1 stomatitis, 438; in rickets, 429. 

Dereunr’s disease, 432. 

Dermaoentor americanus, 53. 

Dermamyiaais linearis migrans cestrosa, 56. 
Dermatitis, exfoliative form, 130; protosoic, 2. 
DermatoUa, 56. ’ 

Derma to-myositis, 1111. 

Dermatoee parasitoire, 47. 

Desquamation, in measles, 143; in rubella, 146; in 
scarlet fever, 134; in small-pox, 117; in typhoid 
fever 74. 

Deviation, secondary, 1015. 

Devonshire colic, 375. ♦ • 

Dextrocardia, 843. 

Diabetes insipidus, 424; heredity in, 424; in ab¬ 
dominal tumor, 424; relation of, to brain sypjiilia, 
424; in tuberculous peritonitis, 424. 

Diabetes mellitus,'408; acute form, 414; bronzing 
in, 417; chronic form, 414; coma in, conjugal, 
417; diebin, 420; dietetic form, 414; experimen¬ 
tal, 410; gangrene in, 417; hereditary influences 
in, 409; in obeeity, 410; in children, 417; li- 
c pogenic form, 414; metabolism, 411; neurotic 
form, 414; pancreas ip, 413; pancreatic form, 
414; paraplegia in, 418; perforating ulcer in, 417; 
theories of, 412; urine in, 415. 

Diabetes, phosphatic, 680. * 

Diabctffc, centre in medulla, 410; cirrhosis, 413; 

ooma, 417; phthisis, 412; tabes, 418. 

Diaoetio acid, 416, 682. 

Diaphragm, paralysis of, 1034; degeneration of 
muscle of, 1034. 

Diarrhoea, 497; acute dyspeptic, 506; alba, 500; 
bacteria in, 605; chronic, treatment of, 503, 
chyloea, 600; endemic, of hot countries, 51; in 
children, treatment of, 500; in cholera, 231; in 
dysentery, 244; fermentative, 506; in hysteria, 
1082; inflammatory, 508; in phthisis, 334; in ty¬ 
phoid fever, 79; in uremia, 685; nervous 498; of 
Cochin-China, 51; tubular, 530; lienterio, 499; 
summer, 505. 

Diathesis, gouty, 404; hemorrhagic, 743; lit hie 
add, 677; tuberculous or scrofulous, 203; uric 
acid. 677. 

Diaso-reaotion in typhoid fever, 87. 

Bicrotiam of pulse in typhoid fever, 70, 76. 

Diet, in chronic dyspepsia, 463; in oonstipation, 
627; in convalescence from typhoid fever, 104; 
in diabetes. 420; in gout, 406; in infantile 
f diarrhoea, 610; in obesity, 432; in scurvy, 762; 

in tuberculosis. 366; in typhoid fever, 99. 
fXstf* crises, 666. 

.Digestive system, diseases of, 434. 
iHoctophyme dgss, 61. 

Diphtheria, 192; atypical forms of, 200; of audi¬ 
tory meatus, 203; of oonjunctiva, 203; and 


croup, 199; bacillus of, 194; oontagfouineM of, 
193; hemiplegia ip, 904; immdnlty from, 195 ' 
210; in animals, 194; laryngeal, 20latent, 200; 
nephritis in, 204; neuritis in, 204; nasah 201; 
pharyngeal, 200; of skin, 203; systemic infection, 
201; antitoxin treatment of, 209; of wounds, 
203. 0 

Diphtheritic, colitis, 600; membrane, histology of, 
199; prooeeses in pneumonia, 172; processes in 
typhoid fever, 90. 

Diphtheritis, 196. 

Diphtheroid Inflammations, 196. 

Diplegia, fodal, 1020; in children, 910. 

Diplococcus intracellularis meningitidis, 159. 

Diplococcua pneumonia (micrococcus lanceolatus, 
pneumococcus), 167; in empyema, 649; in endo¬ 
carditis, 788; itf peritonitis, 681. 

Diplopia (see Doublk Vision), 1016. 

Dipsomania, 369. 

Dipylidium oaninum, 29. 1 

Disinfection, in diphtheria, 207; in typhoid fever, 
97. 

Dissecting aneurism, 854. 

Disseminated sclerosis, 930. 

Diatomes, varieties of, in man, 26, 27. 

Distomiasis, 26; ha*mic,27; hepatic, 26; intestinal, 
27; pulmonary, 26. 

Dittrich’a plugs, 605. 

Diuresis, 424. 

Diver's paralysis, 937. 

Divert!qgla of oesophagus, 466; of oolon, 632. 

Diverticulitis, 533. 

Dorsodynia, 397. 

Dothidnentdrite, 57. 

Double heart, 843. 

Double vision, 1016; in ataxia, 889; in chronic 
Bright’s disease, 699. 

Dracnnfiasis, 49. 

Dracunculus medinewris, 49. 

Drainage and diphtheria, 193; and tonsillitis, 445. 

Dreamy state in epilepsy, 1062. 

Difysy, cardiac, treatment of, 818; in amrmia 
(crtlema), 726; in acute Bright’s disease, 688, in 
aortic insufficiency, 709; in aortio stenosis, 803; 
in cancer of stomnch, 482; in chronic Bright's 
disease, 699; in mitral insufficiency, 806; in mitral 
stenosis, 811; oily, 431; in phthisis, 334; m 
scarlet fever, 135. 

Driwaenjitbcr, 365. 

Drug-rashes, 137, 743. 

Drunkenness, diagnosis of, from apoplexy, 369, 975. 

Dry mouth, 441. 

Dulnesfe, movable, in pleural effusion, 647; ia 
pneumothorax, 659. 

Dumb ague, 24. 

Dum-dum fever, 0. 

Duodenal ulcer, 470; diagnosis of, from gastric, 
470. 

Duodenum, defect of, 521; ulcer of, 470. 

Dura mater, diseases of, 923; hmmatoma of, 923. 

Durnnde’a mixture, 555. , 

Duroeici’a murmur, 801. 

Dust, diseases due to, 629, 631; tubercle bacilli & 
287. 

Dwarfs, types of, 774. 

Dysacusis, 1023. 

Dy sharia angio-sclerotioa c f Erb, 853. 
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Dywntery, amcsbio or tropical, 2; abwma of liver 
in, 4; amoBbs in, 2; bacillary, 242; acute catarrh¬ 
al, 246; diphtheritic, 246. a. 

k Dy»PfP*l*i acute, 456; chronic, 459; nervous, 400 
Dycphacia, hysterical 1082; in cancer of the 
oesophagus, 455; in hydrophobia, 256; in ceaopha- 
tgiamua, 463; in oesophagitis, 452; in pericardial 
effusion, 779; in thoracic aneurism, 850; in 
tuberculous laryngitis, 600; in tumors of the 
mediastinum, 661. 

Dyspnoea, cardiac, treatment of, 818, from aneu¬ 
rism, 859; in emphysema, 636; hysterical, 1081. 
1007; in acute tuberculosis, 290; in aortio in- ! 
sufficiency 799; in chlorosis, 722; in diabetic i 
coma, 417; in mitral insufficiency. 800; in mitml 
stenosis, 811; in myocardial disease, 827; in pen- j 
cardial effusion, 779; in pnAimoma, 174, in | 
phthisis, 326; in oedema of the glottis, 598; in , 
spasmodic laryngitis, 599; uncmis. 684. » 

Dystrophies, musftilar, 906; clinical forms of, 907. I 

I 


Ear, complications of scarlet fever, 136; affections 
of, in syphilis, 268, 271; symptoms simulating 
meningitis, 926, 994. 

Ebstein’a method in obesity, 432. 

Eochymoses, 743. 

Echinococcus cyst, fluid of, 34, 37. 

Echinococcus disease, 32. 

Echinococcus, endogenous, 33; exogenous, 33; mul- 
tilooular, 34, 37. ^ 

Echinorhynchus gigas, 51; E. moniliformis, 62. 

Echo kinesis, 1054. 

Echolalia, 1054. 

Eclampsia, 1056. 

Ectopia cordis, 843. . 

Eczema, of the tongue, 438; in <liabete».417; in gout, 

404. 

Edebohla’ operation, 702. 

Efferent traot, diseases of, 001. 

Egyptian chlorosis, 44. 

Ehrlich'a reaotion in typhoid fever, 87. # 

Eighth nerve lesions of. 1023. 

Klaatio tissue in sputum, 324 
Electrical reactions, in exophthalmic goitre, 707 
in facial palsy, 1021; in fsmrfr,/ « paralysis, 910, 
in multiple neuritis. 1003, in periodical Paralysis, 
1009; in poliomyelitis anterior, 910, in Thomun . 
disease, 1113. 

Electrolysis in aneurism, 802. 

Elephantiasis, 49; neuromatosa, lOWo 
Emaciation, in anorexia nervosa. . ^ 

cancer, 481: in o*>phagenl cancer, 45o, in phthl 

sis, 829. 

Embolio absceeses, 210 < n <u , n 

Embolism, anti aneurism. 854; in ehorem 1048, n 
typhoid fever, 78; of cerebral arteries, 077, 

E^r^'^monia. 177, in typhoid j 

—— Z> I 
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Emprosthotonos in tetanus, 260. 

Empyema, 648, bacteriology of. 649; necessitatis, 

205, 650, 861; perforation of lung lif. 4k r s0; in # 
scarlet fever, 135 

Encephalitis, nfute, 992, mcningo-, fietak 011; 
puV-, of Strum ik U, 986; suppurative, 993, »>plu- 
line, 272. • 

Encephnlopathv, lead. 377. # 

Enchondroum of lung. 641. 

Endarteritis of spinal conf, 935. • 

Endocarditis, acute. 785, chronic. 792, chronic 
mural. 793, in chorea. 7y», 1049; infective. 786; ' 
m the fielus, 793. 8-f4, gonorrlm-id. 282, an pneu- 
nioiiia, 786, in puerperal fever. 7srt, in rheu¬ 
matism. 22.1j"fH5, in scarlet fe\i*r. 135, m septi- 
cieinia, 7S4», hi Uphold fever. Wl, 78, in tulierru- 
h isis. 321. 786, inaliguaiit, TSit, mien ^organisms 
in, 788, umnil,788, reeurnug, 78t», selenitic, 703; 
simple or vcrrucose, 785, svphilitic, 276, ulcera¬ 
tive, 787. 

Eudo|Phlebitis. 851. 

Endothelioma, nmeoid, 716 
Enteric fever (see Tii'iioin Finn). .57. 

Enteritis*, catarrhal, 4974 croupous 500; diphlher- 
itic, 500, in children. 504, plielgnmnoiH, 501: 
membranous or tubular,*530, ulcerative, 501. 

Ent jtoi h sis in cholera, 2.13. 

Enterocolitis, 508. , 

Enteroliths. 522, ns u cause o> nppendieitis, 513; 

ill saceuli of colon, 626. 

Knteroptosis, 528. 665, l601. * 

Entozoa (see Animai. Pakahitm), 1. 

Eosinophilin m ankylostomiasis, 46, in leukicuiia. 

736, in trichiniusis, 42 B 

Epcndvimtis, purulent, 302. 

Ephemeral fever, 363, 

l.pideinie h'Piiioglobinurin, 270, 071, 747. # 

Epidemic roseola, 14.T. , 

Epidemic stomatitis, 367. 

EpulidMiiHis (see Ohmiitih). 277. 318. 

Epilepsia. larvata, 1062, nutnns, H«2. 

I*pileps\. 1058, nnd alcoholism, HfyO, end syphilis, 

‘ ;o(i() mui, heredity in. 1059, in chronic ergo- 
3>«, in general paresis. 898, m lead-poison- 
n,g 378, in Hnynnwl’a disease, 1101, Jorkaniwm, 
8H3 lOtsbmuskcd, 1002, imsl-epilcptic symptoms 
of. 1062, procursive, 1001, ndlex, UM0. rotatory. 
lWil. spinal, 910; surgical treatment of, 1060. 
Etilleptie fits, stages of, 1061 
Epistnxis. 595, in Hnght’s disease, «*H»; family 
form of 595, 749, in lm nmphiliu, 749, in scurvy, 
752, m typhoid fever, 84, ** renal,” 069; vicarious, 

596 

KrMrvW/W. xymptnin-cnrriplex. 1113. 
i.>/,■» syphilitic HpiiiuJ imnilyri., 013. 

Ergoti.,.,. 383; renvohive, 383; gw.grenuu., 383. 
Erosion of teeth, 438. 

I ructutions. nervous, 490. 

SsSssbaKS* 
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pellagra, 384; in typhoid I 

446. 

Erytlm'O'tluamui, f 48 -' 
Erytliroinelnlgut. 1071. U02- 
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Eschar, sloughing, in hemiplegia, 970. 

Eustrongylus gigas, 51. 
r Exaltation of ideal in general paresis, 897. 

Exan thematic typhdfc 105. 

Eifoliltive dermatitia. 136. t 

fiaophthalmio goitre, 765; acute form, 766; diminu¬ 
tion of electrical resistance ^n, 767; flushing in, 
c 767; pigmentation in, 767; tachycardia in, 766; 

tremor in, 767. , 

Exophthalmos, 766. * 

, Extract of Jei, use of, in typhoifl fever, 102. 
^xtra-ayatole of heart, g34. 

Eye, mdtor nerves of, paralysis of, 1013; spasm of, 
1014. 

Eye-strain in migraine, 1067. • # 

Eyes, conjugate deviation of, in brain tumor, 901; 
in apoiflexy, 971? in tuberculous meningitis, 
303. 

• • 

Facial, asymmetry, 1030, 1104; diplegia, 1020; 
hemiatrophy, 1104;, hemihypertrophy, • 1106; 
nerve, paralysis of, 1019; paralysis from oold, 
1020; paralysis faom lesion of trunk of nerve* 
1019; paralysis from fcaion of cortex, 1019; 
paralysis, symptoms of, 1020. 

Facial spasm, 1022. 

Fades, Hippocratic, 582; leontina, in leprosy, ^02; 
in mouth-breathers, 449; Parkinsonian, 1043; 
syphilitic, 270; ii! typhoid fever, 72. 

Feecal, accumulation, 521, 526; concretions, 513, 
626; vorrtlting, 522. 

Fasces, bacteria in, 505; in jaundice, 535. 

Faith healing, 1095. a * 

Ffllopian tubes, tuberculosis of, 348. 

Famine fever (se| Relaps^o Fiver), 109. 

Farcy, 26^, acute, 262; chro^io, 263. 

Farcy^uds, 263. 

Farre'i^ubercles, 568. * 

Fasciola hepatica, 26. 

Fat embolism in diabetes, 418. 

Fat necrosis, 575; of pancreas, in diabetes, 413. 
Fatty degeneration, of arteries, 847; of liver, 670; 

of the new-born (Buhl’s disease), 747. 

Fatty degeneration of heart, 825; In anemia, 726. 
Fatty stools, 575. 

Febricula, 363. 

v ebris, carnis, 104; recurrens, 109. 
ftMitw’s test for sugar, 415. 

Fermentati^jl, test for sugar, 415. 

Fetid stomatitis, 435. 

Fetor oris, 439. 

Fever, aphthous, 367; bilious remittent, 20; black- 
water, 22; break-bone, 156; cachexial, 9; camp, 
105; cerebro-spinal, 157; In cholera, 231; oountry, 
386; dandy, 156; dum-dum, 9; entero-meeenterio, 
57; ephemeral, 363; famine, 109; Florida, 386; 
‘‘gastric, 457; glandular, 365; hay, 594; hospital, 
105; hysterical, 1084; jail, 105; pernicious mala¬ 
rial, 21; in pneumonia, 172; in acute pneumonic 
phthisis, 314, 816; in acute miliary tuberculosis, 
•299,300,302; in primary multiple neuritis, 1000; 
p in meningitic tuberculosis, 302; petechial, 157; in 
0 pulmonary tuberculosis, 827, malignant purpuric, 
► 157; in pyemia, 217; in pylephlebitis, suppura¬ 
tive, 566; in intermittent fever, 16; in relapsing 
fever, 110; in remittent fever, 20; in scarlet 
fever, 182; in septiiwimia, 214; in small-pox, 116; 


in sun-stroke, 386; in appendicitis, 614; in see* 
ajgary syphilis, 2Q7; in typhoid lever, 72; in 
typhue fever, 108; in yellow fever, 2&6; lung, 164; 
malarial, 10; miliary, 367; Malta, 247; Mediter¬ 
ranean, 248; mountain, 366; Neapolitan, 248; 
putrid malignant, 67; relapsing, 109; rook, 248; 
seven-day, 109; ship, 105; slow nervous, 5C; 
splenic, 252; spotted, 105,157; tick, 53; trypano¬ 
some, 8; typhoid, 57; typho-malarial, 20, 96; 
typhus, 105; undulant, 247;'yellow, 233. 

Fever, idiopathio intermittent, 216. 

Fever, intermittent, in abeoeas of liver, 566; in ague, 
16; in chronic obstruction of biin pnrmngTs by 
gall-stones, 553; in Hodgkin’s disease, 741; in 
pyaemia, 217; in pyelitis, 705; in septicemia, 216; 
in secondary syphilis, 267; in tuberculosis, 322, 
327. 6 

Fibrinous, bronohitis, 613; pneumonia, 164. 

Fibroid disease of heart, 824. 

Fibroma of lung, 641. v 

Fibrosis, arterio-capillary, 847. 

Fi&vre, inflammaioirt, 386; typhoids d forms rtnale, 

88 . 

Fifth nerve, paralysis of, 1017; gustatory branch, 
1018; trophi* changes in paralysis of, 1017. 

Filaria, forms of, 47, 49, 50, 51. 

Filariasis, 47. 

Fingers, Hippocratic, 335. 

Fish poisoning by, 383. 

Fisher's brain murmur, 429. 

Fistula in ano in tuberculosis, 337, 341. 

Fistula, cesophngo-pleuro-cutaneous, 456. 

Fistula of Eck, 503. 

Flat-foot, 1071. 

Flatulence, in hysteria, 1082; in nervous dys¬ 
pepsia, 492; treatment of, 466. 

Flea, bite of, 54. 

Flies, in typhoid fever, 63; parasitic, 55. 

Flint’s murmur, 800, 810. 

Floating kidney, 529, 664. 

Floor maggot, 56. 

Fidrida fever, 386. 

Flukes (soe Distomes). 

Foetus, endocarditis in, 793, 844; syphilis in, 269; 
tuberculosis in, 287; white pneumonia of, 273; 
typhoid fever in, 92. 

Foils Bnghtique, 684. 

Follicular tonsillitis, 445. 

Food (see Diet). 

Food poisoning, 380. 

Foot and mouth disease, 367. 

Foramen ovale, patency of, 843. 

Foreign bodies in appendix. 513; in intestines, 521. 

“Fourth disease,'’ 146. 

Fourth nerve, 1014; paralysis of, 1015. 

Fragilitas ossium, 1108. 

Fremitus, tactile, 176, 329, 646; vooal, 176, 637. 
646; hydatid, 35. 

Freund's operation, 638; theory, 634. 

Friction, mediastinal, 663; pericardial, 777; peri¬ 
toneal, 587; pleural, 330,647; plsuro-pericaijlial, 
330, 777. 

FrMrsich's ataxia, 921; disease, 1113. 

Frisdrtick's sign in adherent pericardium, 783. 

Frontal convolutions, lesions of, 990. 

Frontal sinuses, peutastonMs in, 52. 

Funnsl breast, 329, 449. o 
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'gag* atudo, 890; goon, 681; in panlyda agitans, i 
" id48; in paju do-hypertrophic muscular pandysi*, 
006; in «pm»tlc paraplegia, 909; pseud 9 -tabetic! 
4189 1002; aieppage, in i»eripheral neuritis, 378, 
880, 1002; in diabetic tabes, 418. 

Gall-bladder, diseases of, 542; atrophy of, 552, 1 
•calcification of, 552; cancer of, 546, dilatation of, 
662; empyema of, 552; forming abdominal tumor, 

. 662; phlegmonous inflammation of, 552. 

Gallop rhythm, in myocardial disease, 827. 

Galloping consumption, 315. 

Gall-stone crepitus, 552. 

Gall-stones, 548. 

Game-birds, poisoning by, 382. 

Ganglia, basal, tumors of, 990. 

Ganglia, dorsal root, acute hemorrhagic inflamma¬ 
tion of, 900. * 

Gangrene, in diabetes, 417; in ergotism, 383; in 
pneumonia, 187; in typhoiibfevei* 78; in typhus, 
108; local or symmetrical, 1101 ; multiple, 1101 , 
of lung, 638; of mouth, 437. 

Gangrenous stomatitis, 437. 

Garrod • thread teat for uric acid, 400. 

Gas-bacillus (see Baollcb aehoqknes capbula- 
tus). a 

Gasserian ganglion, extirpation of,in tic douloureux, 
1070. 

Gastralgia, 493. 

Gas tree tasia, 467. 

Gastric catarrh, acute, 456. 

Gastrio, crises, 476, 494, 891; fever, 457. 

Gastric juice, hyperacidity of, 476, 492; subacidity 


of, 493. 

Gastrio spasm, congenital, 487. 

Gastrio ulcer, 470 

Gastritis, acida, 462; acute. 456; acute suppurative, 
468; onacida, 462; ntropheans, 462, chronic, 459; 
diphtheritic, 469; membranous, 459; mucipara, 
462; mycotic, 459, parasitic, 459; phlegmonous, 
468; polyposu, 460, sclerotic, 460; simple, 456; 
simple chronic, 460; toxic, 458. 

Gastrodiscus hominis, 27. 

Gaatrodynia, 493. 

Gastrophilus equi, 56. 

Gastrorrhagia, 487. 

Gastrorrhexis, 476, 488. 

G astro to my, 465. 

Gastroxynsis, 492. . 

General paralysis of the insane (general paresis), 
896; diagnosis of, from syphilis, 899; influence 
of syphilis in, 269, 272, 896. 

Genito-urinary system, tuberculosis of, 343. 


Gentles, 55. 

Geographical tongue, 438. 
QerUer't disease, 1025. 
German measles, 145. 


Giant growth, 1106. 110fi 

GigantUm and acromegaly. UCHS; and gtat* l 106 - 
Gigantorhynohus gigas, 51. 

OilUt it la TaurtOt'i disease, 1054. 

GuwJiinkar’a liver (see CinMioais or Liveb) , *»■ 

Glender., 281; aeute, 262; chronio. 26-; d"**" 
from small-pox, 121. 

Qlauri’i disease, 628. jV.* 

GliomaBTbritn,- 88ST * 

Gliosis, 948. • 
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Globulin in urine. 075. 

Globus hystericus. 1077. 

Glomerulo-nephntis, 087. 

Glossitis, Muller's. -138 

Glosso-lnbio-lar^ngeal pnrnl\si«, 904. * • 

l«loftA-phsrynguol nerve, affections of. 1026. 

G1 «*s<4 \ skin in arthrftis deformaiiK. 392 . 

(llottiM, i.dema of. 598, m Bright’s disease, 099; 

hi small-pox, 119. m tvphoid fever. 09. 

Gluteal nerve, u(Tecturns iff. 10.18. 

Glycogen. formation of, 412 
Glycogenic function of liver,412 
Ulycoauna. 412. 082, V»uty, 402, hpogenfc, 410. 
Gradin'a test, 535. 

Goitre, 7tjjl, exophthalmic, 765, Midden dentil in, 
704, lingual, 764 

Gonorrhteal arthritis, 282, ctiftorarditis, 4*82, septi- 
cirmia nnd pyiennu, 282 

Gonorrha-nl infection, 281; svetisine. 282 • 

Goose cough in aneurism. 850 


Gout,fl97; acute, 402, rhruiye 403, Fluffin'* Musiry 
of, 4(M), guniun, of hogs, 401. Iicrcditniv influenco 
in. 397, influence of ideoholdn. 307, luflnrjn-e of 
food in. 308, influence of lead in 398. irregular, 
401, nervous theory of, 400, poor man s, 398; 
retrocedent or suppressed, 40.1, rheumatic, 389: # 
ttjjuuna anil, 398. 

Gouty kiilney, G94. 

Gracfr'a sign, 766 

Grain, poisoning by, 383. 

Grandeur delusions of, $97. 

Grand mul. 1058, 1060. 

Granular kidney, 004 

Granulomuta, infectious, of bmin^088. 

Gravel, renul, 709. 

Grai't*' disease, 765. % 


Ireen runcer, 738. 

ireen-sickness (see ChpomieiH), 722. 

Jreen-stiek fracture in rickets, 429. 
irrgunnidic, parasitic, 1. 

Innder’s nit, 631. 
jnppe, la, 152. 

,'rocco’a sign, 647. 
jrouud itch, 45. 
jrucblcr’a tumor, 377. 
jumea-worm disease, 49. 

'Jull'* disease, 7G0. 

Gummata. 207; in acquired syphilis, 200; in con¬ 
genital sypluli',, 271;of brain an.l spurn! coni»»• 
of lirnrt, 270; of kidneys, 277, of liver. -75, of 
lungs, 273; of rectum, 270; of testis, 277. 

Gummatous periarteritis, 277._ 

Gums, I,lack line on, in miners, 377; blue line on, in 
lead-poisoning, 370; in scun y. 751; in sfmaUtis 
435- ret line on, in pul,nonary tnbcrculiMS, 334. 




spasm, 1053; in month-breathers, 450. 

; in*smirvy^52;^ks typhoid fever, 70; in ulcA 

po'hyl,'." 4 non-para«tic,07?; parasit,^ 

itoma of dura, of brain, 923; of cord, 924, of 
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Hamatomata, 740. 

Hsmatnmyelia, 936. 

Hienlatoporphyrin, 682. ' 

Hfiematorrhachia, 936. 

Hsema'turia, 669; angio-neurotio regal, 347; endemic 
of Egypt, 27; eeeential renal, 347; functional347; 
in acute nephritis, 688; in Aronic phthisis, 334; 

, in paorospemiiaaia, 2; in renal calculus, 712; in 
renal cancer, 714; ,in tuberculosis of kidney, 346; 
malarial, 22; unilateral, 609. 

Homochromatosis, 413. * 

6 senior ytoioa of malaria, 10. 

Haemogtobin, reduction of, in chlorosis, 722. 

Heeraoglobinffimia, 671. 

Hemoglobinuria, 670; epidemic, intyints, 270, 
671,747; malarial, 22; in Raynaud'i disease, 1101; 
paroxydtnal, 671; toxic, 670. 

Hemoglobin uric fever, 22. 

Hemo-pericardiuA, 784; -peritoneum, 573. 

Hemophilia, 747. 

Hemoptysis, causes o^ 617; hysterical, 10B1; at 
onset of phthisis, 322; in acute broncho-pneu- 
moeic phthisis, 318; in acute miliary tuberculosis, 
300; in aneurism, 617,* 889; in aortic insufficiency, 
799; in arthritic subjects, 017; in bronchiectasis, 
608; in cirrhosis of lung, 630; in emphysema, 
637; in mitral insufficiency, 806; in mitral^ste- 
nosis, 811; in pqpumonia, 175; in pulmonary 
gangrene, 640; scurvy, 752; symptoms of, 
618; treatment of, 619; in typhoid fever, 85; 
relation to tuberculosis, 325, 617; parasitic, 26; 
periodic, 617; vicarious, 617. 

Hemorrhage, broncho-pulmonary’. 617; cerebral, 
^66; from megentery, 532; from the stomach, 
487; in acute yellow atrophy, 539; in anemia, 
729; in cirrhosis of the livy, 558; in contracted 
kidney, 699; in gastric cancer, 483; in gastric 
ulcer f 474; in hemophilia, ?48; in hysteria, 1081, 
1083; in intussusception, 524; in leukemia, 734; 
in malaria, 22; in nephrolithiasis, 712; In the new¬ 
born, 747; in purpura hemorrhagica, 745; in 
scarlet fever*134; in scurvy, 752; in small-pox, 
117; in splenic enlargement, 23 762; into pan¬ 
creas, 573; into spinal coni, 936; into spinal 
membranes, #35; in tuberculous pyelitis, 3^7; 
in tuberculosis of bowels, 340; into ventricles of 
brain, 968; in typhoid fever, 68, 80; in yellow 
fever, 237; pulmonary, 325,617. 

Hemorrhagic diathesis, 743. 

Hemorrhagic diseases of the new-born, 747. 

Hemorrhagic typhoid fever, 91. 

Hemothorax, 651. 

Hair tumors in stomach, 486. 

Hairy heart, 776. 

Hallucinations in hysteria, 1083. 

Harrison t groove in rickets, 428; in enlarged 

•tonsils, 449. 

Harvest-bug, 58. 

Hay-asthma (hay-fever), 094. 

Ha worth’t nodosities, 390. 

Headache, from cerebral tumor, 989; in cerebral 
syphilis, 272; in mouth-breathers, 450; In ty- 

* phoid fever, 70 71, 85f in uremia, 684; sick, 

• 1006. § 

Head-cheese, poisoning by 381. 

Head-shaking in infants, 1032. 

Heart-block, 834, 887. 


Heart, bovine, 798; diseases of, 785; OsrtsTs treat¬ 
ment of diseases qf, 829; amyloid'degeneration 
of. 826; aneurism of, 830; athlete's, 797; brown 
atrophy of, 826; calcareous degeneration of, 
827; congenital affections of, 843; dilatation of, 
820; displacement in pleuritio effusion, 645; 
displacement in pneumo-thorax, 658; fatty 
disease of, 825; foreign bodies in, 831; fragmenta¬ 
tion of fibres of, 825; functional affeotlons of, 832; 
hairy, 776; hydatids of, 8dl; hypotrophy of, 
822; hypertrophy of, in Bright’s disease, 698; 
in exophthalmic goitre, 766; irritable, 833; new 
growths In, 831; palpitation of, 832; parenohyma- 
tous degeneration of, 825; rapid, 835; rupture of, 
830; segmentation of, 825; syphilis of, 276, 831; 
tobacco, 842; tubercle of, 349, 831; tumors of, 
831; valvular diseases of, 793; wounds of, 831. 

Heart-muscle in fevers, 825. 

Heart-sounds, audible at distance, 766, 810; weak¬ 
ness of, 827. * 

Heart strain, 821. 

Heart-valves, congenital anomalies and ledoni of, 
844; rupture of, 798. 

Heat, exhaustion, 385; stroke, 385. * 

Ileberden'a nodgi, 391. 

Hectic fever, 327. 

Heel, painful, 1071. 

Heller'a test, 673 

Helminthiasis (see Animal Parasitm), 1. 

Hemeralopia, 1008; in scurvy, 752. 

Hemialbumose, G74 

Heraianffsthesia, in cerebral haemorrhage, 973; in 
hysteria, 1080; in railway spine, 1097; in lesions of 
internal capsule, 951; in unilateral cord lesionB, 
933. 

Hemianopia, in aphasia, 959; functional, 1012; 
heteronymous, 1009; homonymous, 1009; in 
migraine, 1067; lateral, 1009; nasal, 1010; signifi¬ 
cance of. 1012; temporal, 1009. 

Hemiatrophy, facial, 1104. 

Hemicrania, 1066. 

Hefeiopic pupillary inaction, 1012. 

Hemiplegia, 966. 971; crossed, 951, 973. 

Hemiplegia, infantile, 985; aphasia in, 986; cortical, 
948; in diphtheria, 204; epilepsy in. 987; in hys¬ 
teria, 1079; in malaria. 23; mental defects in, 987; 

~ post-hemiplegic movements in, 987; spastica 
cerebralis, 986; in typhoid fever, 86. 

Ilemiplfgie flasque, 974. 

Henoch'» purpura, 745. 

Hepatic abscess, 503; artery, enlargement of, 542; 
aneurism of, 865; colio, 550; intennitterit fever, 
553; vein, affections of, 642. 

Hepatitis, interstitial (see Cirrhosis), 550; sup¬ 
purative, 563. 

Hepatisation, of lung, 170; white, of fcotus, 273. 

Hereditary form of (edema, 1104. 

Heredity, in Bright’s disease, 694; in diabetes in¬ 
sipidus, 409; in Friedreich’a ataxia, 921; in gout, 
397; in haraophilia, 748; in paramyoclonus multi- 
plex.ll 13; in rheumatlo fever,220; in spastic para¬ 
plegia, 912; in syphilis, 266; in tuberculosis, 287 

Herpes, in cerebro-spinal meningitis, 161 *, in febric- 
ula, 364; in malaria, 17; in pneumonia, 179; in 
typhoid fever, 75; soster, 900. 

Hiocough, 1034; causes of, 1684; treatment of, 1035, 
hysterical, 1081. 
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High-tension pulse, characters of, 898, 851 
Hippocratic jades, 82,582; fipgers, 335; auction, 

659. 

Hippw. 1067. 

Butyrin'* disease, 738; intermittent fever in, 741 
Homalomyia scalaris, 55. 

Hook-worn disease, 44. 

Horn-pox, 119. 

Hoipital fever, 105. 

Hour-glass stomach', 475. 

Huntingdon'* chorea, 1055. 

Husband and wifo, diabetes in, 409; tuberculosis 
in, 291. 

HxUchinaon’a teeth, 271. 

Hyaline casts in urine, 688, 693, 698. 

Hybrid measles, 145. 

Hybrid scarlet fever. 145. * 

Hydatid disease (see Echinococcus). 

Hydatid thrill or fremitus, 35* • • 

Hydrarthrosis, clfhmic, 283, intermittent, 1083. 

“ Hydrencepholoid condition,” 507, 965. 

Hydriatic treatment (see Hydrotherapy), 
Hydrocephalus. 990; acquired chronic, 997; acute, 
301. 996; angio-neurotio, 996; chronic, after 
cerebrospinal meningitis, 162; congenital, 997, 
drainage m. 998, externus, 990; ex vacuo. 99G, 
idiopathic internal. 996; spurious, 507. 
HydrocyBtoma in exophthalmic goitre. 767. 
Hydromyelus. 924. 943. 

Hydronephrosis, 707; congenital, 707; intermittent, 
666, 708. 

Hydropericardium, 784. 

Hydroperitomcum, 589. 

Hydrophobia, 255. 

Hydro-pneumothorax, 657. 

Hydrops ad matnlam, 409; vesicae fellm, 552. 
Hydrothorax, 656 

Hymenolepsis dimmuta; H nana, 29. 
Hyperacidity of gastric juice, 492. 

Hyperacusis, 1023 
Hyperadrenalism, 760. 

Hyperemia of the brain, 964 • 

Hyperesthesia, m ataxia, 891; in haunatomyelia, 
936; in hysteria, 1080; in railway spine, 1097; in 
rickets, 428, retinal, 1008; in unilateral cord 
lesions, 933; of stomach, 493. 

Hyperalgesia, 1089 
Hyperchlorhyilria, 492 
Hyperkinesia of stomach, 490. 

Hypernephroma, 714 
Hyperosmia, 1006 
Hyperpyneima, 398. 

Hyperpyrexia, hysterical, 1084; in rheumatic fever, 
223; in scarlet fever, 133; in sun-stroke, 386; in 
tetanus, 260. 

Hyperthyrea, 765. 

Hyperthyroidism, 765. 

Hypertrophic cirrhosis of liver, 660. 

Hypnotism in hysteria, 1080. 

Hypodermio syringe in diagnosis of pleural effu¬ 
sion, 652. 

HypogloM&l nerve, dieeeeee of, 1032: paralyse of, 
1032; spasm of, 1033. 

Hypoleuoooytods, In typhoid fever, 70. 
Hypophysis, enlargement of, 1106. 

Hypostatio congestion, of lungs, 615; in typhoid 

fever, 85. » 


Hypothermia, in typhoid fevor, 74. 

Hypotonia, 891, 

Hyulena, 1070, ajuf dominated 831 - 

con l nurture* a.,,1 npiwnw j,,, i OT9; eony^,^ 
forma „f, 107J, erm 10SI; .liaooler. u »mua- 
10s0 - for " w f-wv m, 10H4; furmnpfyrfa 
'!'■ ‘ 0S| . " 1 ” ora '> “• low, joint affection, b, 

, ' ,M!n,:l1 "Worn* of. 10S;t; motnboliam in, 

last, metaliothempy in. IPSO; iwnUtHntnllow- 
ln, in. 831, mni-fonvulitvv form. of 1078; |i»rifly- 
m in. 107S, *p*i»l * n » m 1081, Blwnmln in, 
7-H, lost), traunmlio MUM,, vuwenil ummf*t&-* 
lions of, 11)81 * * , 

Hysterical minimi |HTtori* 841. 

Hyslero-cjnlci)*, ]IM. to7s. 

Hysterogenic point*, 1080. 

• 

Ice-cream, poisoning by. 382. 

Ice, typhoid bacillus in, 61. « 

Ichthyosis linguahs, 430. 

IctcriSf (see JaUNdh e), gravis, 538; neonatorum, 

53.8 • 

Idiocy, in infantile hemiplegia,987, nmaurotjp. 912. 
Idiopalluc nnicmiu of .WdiHvn, 724 
Idiopathic intermittent fever, 2H> 
lleo-c.ecal region, in tjphofcl fever, 82, in np|»omli- # 
nils. 514, in primary IuIktciiIohih of bowel, 341. 
lleo-eolitw. 508. 

Ileus (sec Stkaniiui.ation ok Howel). 519; 
hysterical, 1082 

InilKTilitv m infantile liVnuplegia, 98% 

Imitation in chorea. 10-16 

Impetigo, contagious, and ulcerative stomatitis, 
435 * • 

Impotence, in diubetcs^4IO, in locomotor ataxia, 
802. t * 

Impulsive tic, 1054. 

Incarceration of IkjwvI, 519. 

Incoordination, of wins, 890, of legs, 890.* 

Indians, American, chorea in, 1045, consumption 
in, 285, sumll-pox among, 112 
Indicanuna, 080. f 

Indigestion, 456, acute llitestlim!, 500. 

Infantile, convulsions, 1050, paralysis, 014, scurvy, 
753 

Infantilwin, 270, 769, 773; Lorain typo of, 774; 

inyxosleniatous, 774, pancreatic, 774. 

InfarcK septic, of coronary arteries, 824. 

Infer turn, definition of, 213. 

Infectious diseases 57, of doubtful nature, 363. 
Inflation of bowel in intussusception, 525. 

Influcnn, 152; upiiendicitis in, 155; cholelithiasis 
in, 155, and typhoid fever, 90; peritonitis in, 155. 
Infusoria, parasitic, 25. 

Inhalation pneumonia (see Aspiration Pneu¬ 
monia), G21. 

Inoculation, ngainnt small-pox, 112, 119; pro¬ 
tective, in cholera, 229; preventive, in hydro¬ 
phobia. 257; preventive, in plague, 242; pre¬ 
ventive, in pneumonia, 109; preventive,in typhoid 
fever, 98; tuberculosis transmitted by, 289. # 

Insane, general paralysis of. 805 
Insanity, delusional, 684; post-febrile. 86. in smalt- 

InCitv!'Mato of dnnk to. S70. ration of 
chronic phthinis to, 334; rotation of hcwKltaoo* 
to. 800. 
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Inaeota, iM&itie* 58. 

Insolation, 885. 

Inaul« acfc*^ MO. * 

‘int^Joa irenlor (tee Volitioh al Tumoi). 
iSteroartalnauraliti*. 1070. e 
Intermittanoy of heart action, 884. V» 

Intermittent olaudication, 841,863. 

Intermittent fever, 16; forms of (see Far**). 
^Intermittent hepatic fever, 553. 

1 Intermittent hydrartfirosla, 1083. 

Intermittent lameness, 853. ® 

‘ internal capsule, lesions_pf, 049. 

Internal carotid artery, blocking of, 979. 

Intestinal casts, 531; sand, 532; ooils, tumor formed 
by, 311; obstruction, 519. 

Intestines, diseases of, 497; actinomycosis of, 264; 
dilatatio* of, 531. 1 

Intestines, hemorrhage from, in typhoid fever, 
fi8, 80; in dyseitfery, 5, 244; in tuberculosis of 
bowel, 340; in intussusception of, 524; in uloerar 
tion of, 501. , * 

Intestines, infarction of, 533; intussusception of, 
519, 524; invagination of, 520; miscellaneous 
affections of, 530; newi gaowths in, 521; uloers of, 
501. 

.Intestines, obstruction W, 519, 584; acute, 522; 
chronic. 522; by enteroliths. 522; by forjfgn 
bodies, 521; by galljStonee, 622,555; by lipomata, 
521. • 

Intestines, perforation of, in typhoid fever, 67, 81. | 
Intestines, g>rimary tuberculosis of, 292, 340; 
strangulation of, 519, 524; strictures and tumors 
of, 521; twists and knots in, 520. 

Intoxication, definition of, 213. 

Intoxications, 3fid. * 

Intussusception. 519,524. # t 

Invagination. 520; post-mortem, 520. 

InversP type of temperature In acute tuberculosis, 
299; A typhoid fever, 72. 

Iridoplegia, 1014; accommodative, 1014; reflex, . 
1014. 

Iritis, syphilitic.^68,271. 

Itch, Cuban, 113; insect, 52; Philippine, 118- 
Itching, of feet in gout, 405; of eyeballs ill gout, 
405; of skin in Bright’s disease, 699; of sldn in 
jaundice, 535; preicteric, 535; in diabetes, 417; 
in exophthalmio goitre, 767; in uremia, 684; in 
Hodgkin’s disease, 741. 

Ixodes ricinus, 53. 

Ixodiaais, 53. 

Jacksonian epilepsy, 883, lCpfe. 

Jail fever, 105. \ 

Jaundice, 534; black, 535; catarrhal, 0|2; oholuria 
in, 535; from cirrhosis of liver, Sfifcfflfcl; congen¬ 
ital acholuric form of, 5871 wldetfac form of, 
864; infectious, 364; from acute yellow atrophy, 
538; from cancer of liver, 560; in diphtheria, 204; 
from gaU-stones, 551, 553;*hereditary, 537; in 
influensa, 154; in pneumonia, lfin and purpura, 
M6,743; in Weiti dfteato, 364; malignant. 538; 
of the new-born, 538; obstructive, 534; in syph- 
•flb, 275; toxemic, 536; In typhoid fever, 83; 
t xanthelasma in, 535| in yellow fever, 236. 

Jaw donas, 903.' 

Jigger, 55. 

Joints (sm AiBnrm), 


Jumpers, 1055. 

•‘June odd,” 504. # 

Kahleris disease, 674. 

Kakke, 249. 
i Kala-asar, 9. 

I Katayama’* disease, 28. 

Kdoid of Adduon, 1109. 

Keratitis, in small-pox, 120; interstitial, of In¬ 
herited syphilis, 271. 6 

Kemig's sign, 163. 

Kidney, diseases of, 664; amyloid or Urdin a wm 
‘Sense'of, 702; canoer of, 714; eardiao, 668; 
circulatory disturbance in, 667; cirrhosis of, 694; 
congenital cystic, 715; congestion of, 867; con¬ 
tracted, 694; cyanotic induration of, 668; cystio 
disease of, 715; disk-shaped, 664; echinocoocus of, 

37; floating, 664; fused, 664; gouty, 694; granular, 
694; horseshqp, 66^ large white, 692; malforma¬ 
tions of, 664; movable, 664* palpable, 664; 
rhabdo-myoma of, 714; sarooma of, 714; scrofu¬ 
lous, 347, 704; sigmoid, 664; small white kidney, 
692; srrgical kidney, 704; syphilis of, 277; 1 

tuberculosis of 345; tumors of, 713. 

Klebt-Loeffler bacillus, 194. 

Knee-jerk, loes of, in ataxia 891; in diphtheria, 204. 
Koch treatment of tuberculosis, 356. 

Kopftetanus, of Rote, 260. 

Koplik’s sign, 142. 

KoesakofTs syndrome, 370, 1002. 

Kubisagari, 1025. 

Labyrinthine disease, 1024. 

Lachrymal gland in mumps, 147; in MikuIlea’s 
disease, 442. 

“Lacing” liver, 57?. 

Lacunas of Marie, 967. 

Lacunar tonsillitis, 445. 

La grippe, 152. 

Lamblia intestinal is, 25. 

Lameness, intermittent, 853. 

Laminectomy in compression myelitis, 940; in 
turnon of the cord, 942. 

LandrifM paralysis, 918. 

Laparotomy, In cirrhosis of the liver, 663; in typhoid 
fever, 103. 

Larva migrans, 56. 

tarvm of flies, dieesnee oaueed by (myiasis), 66. 
Laryngeal erime, MB. 

TiiijnuiiWIir itridtfus, 698; identity of, vrith en¬ 
larged tfiymus, 772. 

Laryngitis, oouts, catarrhal, 696; chronic, 697; 
oedematous, 698; spoemodlo, 898; syphilitic, 801; 

, tuberculous, 600- 

Larynx, diseases of, 696; ndduotor paralysis of, 
1028; enECStheeia of, 1029; hyperesthesia of, 
1029; poraiysia of obduotors of, 1027; spasm of the 
! muscles of, 1028; unilateral abductor paralysis 

\* of, 1028. 

, Utah. 1088. 

lateral sclerosis, primary, 909; amyotrophic, 

. Uteritious deposit, 677. 

• Uthyrism, 884. 

load, colic, 377; in the urine, 376. 

Lead-palsy. 677; localised forms of, 377. 
Lead-poisoning, 375; acute, 396; arteriosclerosis In, 
878; cernbnd symptoms 4n, 878j ohronlo, 876; 
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eoarnhtaiB from, 878; goaty deposits in. 370; 
treatment of, 879. , 

Load-workers, prevsJenoe of gout in, 398. 

Leiohat-tubercle. 200. 
j^iiimM body. 0. 

Ltront*** 1 * oeeea, 1107. 

Tyr* alba, 862; mutilans, 362. 

Leprosy, 369; antes the tio, 362; bacillus leprto in, 
300 ; contagiousness of, 361; macular form of, 

• 862; tubercular, 3<&2. 

Lep tomen ingitis, acute cerebro-spinal, 925; chronic, 
928; infantum, non-tuberculous, 928. 

Leptothrix in mouth 264. 

Leptus autunmalis, 58. 

Leudn, 639. 

Leuoocythsemitt, 731. 

Leucooytosis, in antcmla, 721; chlorosis, 722; cere- i 
bro-spinal meningitis, 161; diphtheria, 201, em- ( 
pyema, 640; erysipelas, 212* Hodgkin’s di*ase, j 
741; leukemia, t35; malaria, 24; measles, 143; . 
pyssmia, 217; pneumonia, 177; pleurisy, 648; j 
rheumatio fever, 222; scarlet fever, 133, stomach j 
oanoer, 482, 485; in trichmiasis, 42; in tuber¬ 
culosis (acute), 300; in tuberculosis (chronic pul¬ 
monary), 333; absenoe of, in typluad fever, 76,93; 
in whooping-cough, 151. 

Leuooderma, 1109. 

Leuoo-keratosis, mucoem oris, 439. 

Leuconychia, 1002. 

Leucopenia in typhoid fever, 76. _ 

Leulucmia, 731; acute, 737; lymphatic, 730; blood 
in 735; congenital, 732; hemUty in, 732; in 
animals. 732; in pregnancy, 732; myelogenous, 
731; pseudo-, 738; spleno-medullary, 73*’. 

3 LeukawEmia, 737. 

Leukoplakia buccalis, 439. 

Leyden'• crystals. 011 613. 

Lienterio diarrhoea, 499. 

Life assurance and albuminuria, 675; and syphilis, 
281 . 

. Lightning pains in ataxia, 889. , 

T.inwm atrophica*, 75. 

Lingual corns, 439. 

Linguatula rhinoria, 52; L. serrata, 52. 
Lipaciduria, 682. 

Lipemia, 412, 418. 

lipoma of the spinal cord, 941. 


Lipuria, 416, 682 
Lithfemia, 677. 

Iithie-add diathesis, 677 
Lithuria, 677. 

Utu.-. di^*, 910 ^ «ut» 

Liver, abscess of, 4, . 57 j, anmiiua of, 

yellow atrophy of, 538, amyioi , ^ - m 

form a(<Hihlebotlimy in con- 
* m bidaUd. of, 85; hypewmo. -.f, 

(Mtion ct.M3.jy me Uno-earcoraa of, 508, 
S4fk Infarction of. B42, passive con- 

«w growths in, of. Ml; 

of, Ml; ro^rmisris of. 1: 

primary oanrsr of. ^67, P*° secondary 

Potion of. 541; tub erculoriB of, 

cancer of, 668; syrh*s of. 274, 

841; in typhoid f«^' «• 


Liver, cirrhosis of, 556; alcoholic 557; ascites in 
559; atrophic. 557; capsular form. 562; in diabetes 
413; fatty, 557; haimofrhage from stoniacll in , 
558; hjpertrophic 560; syphilitic, 275. 562; in 
chilifren. 557; jaundice in. 550; toxic symptoms 
in »R9; with cancer, 570; tuberculous. 342. 

Liver, diseases of, SSk. 

Liver dulnesa. obliteration of. in perforative peri-, 
tomtis, 82, 582. 

Liver, movable. 529, 572. 1 * 

living skeletons, 9CB. 

1/obar pneumonia, 164. ■> 

lAHalnn's cancer, 715. ' ’ 

Irocalisation, cerebral, 874; spinal, 871. 

Ixicalizcri lyritotOtiH, 584. 

Lock-jaw, 258,* 1018. 

Lock-spasm, 1073. 

Locomotor ataxia, 880; ataxic stage of, 890; bladder 
symptoms ill, 889, gastric crises in, 891; henm 
plegia in, 802; incipient stage of, 889; hmngpfd 
enso# in. 892; nasal crises jn, 892; paralyUe stage 
of, 892, paresis in, 892; rectal crises in, 891; re¬ 
lation of svphihs to, 886. • 

Long thoracic nerve, affections of, 1030. 

Loose shoulders, 007. 

Lucilia iiiaccllima. 55. 

Ludupu'n angina, 444. 

Lues venerea (syphilis), 265. i 
Lumbago, 396. 

Lumbar neuralgia, 1071. ^ 

Lumbar plexus, lesions of, 1038. ° 

Lumbar puncture of Qmnct. r, 103. 928, #08. 

Lung, abscess of,*640, embolic, 04(1. 

I,ung, ncl.nomyrow, of. 201; nH'inism of. 638; 
brown in.hir»t.on of, 0V r >, cancej of. Ml; carni- 
firatlon of. 022, ribbons of, 628. 

I,ung, diseases of, 014^ .tone., 319. , 

Lung few, 164, " ... 1 

Lungs, congestion of, 614, hypostnlic, 6)S. 

Lungs, echinococcus of, 30. 

Lungs gangrene of, 638, obsccsanf brum in. 63B. 
T „„ r , nrw growths in. 641; in roIWUnmers, 642. 
Luw, hirmorrhegic infarction of, OIK; " • 

610; splcniiulton of, 615, 622; syphilis of, 
tuberculosis of, 312. 

Lupinosis, 384. , -a. 

r.vmnh glands, tuberculosis of, 304. _ 

Lymphadenitis, general tuberculous. 360; tad 
tuberculous, 306, simple, 66(1; suppurnttve. 600. 
Lymphadenorna. general, 7.18. 

Lymphatic state, 755. 

Lymph-scrotum, 49. 

Lymph, vaccine, 127. 

Lymph vessels, dilatation of. 49. 
iynsa. 255. 

I yssophobia. 258. 


Macula; eeruleat. M, lb. 

Macular syphihdes, 268. 

Maidismu., 384 - 

Mam cn gnffe. 003. v 284. 

Mane. I»;'“ nin * b; ^ JfwoUles, 814. 
Maladie de Hanot. am>, » 
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Malarial cachexia, IS, 23. 

Malarial fever, 10; accidental and late lesions of, 
IS; ®etivo-autumnal,' 20; algid form of, 22; 
comatose form of, 21; continued and remittent 
forin of, 20; description of the .paroxysm, in. 16; 
geographical distribution of, 10; h®mon , hagic 
form of, 22; intermittent, 9 16; nephritis in, 16; 

, pernicious, 16. 21; pneumonia in, 16; quartan, 17; 
quotidian, 17; season in, 10; specific germ of, 10; 
* tertian, 17. @ 

Malarial hemoglobinuria, 22. 0 
Malarial nephritis, 16. a 
MalleuS, 263. 9 

Malta fever, 247. 

Mammary glands, hypertrophy 5TJ in tuberculosis 
334; tuberculosis of, 349. ' 

Mania af>otu, 371. * 

Mania, Bell’a, 1041. 

Marriage, questfbn of, in hemophilia, 749; in 
syphilis, 281; in tabes dorsalis, 894; in tubercu¬ 
losis, 361. , * 

Marrow of bones, in small-pox, 115; in leukemia, 
73?; in pernicious anemia, 726. 

Maaque dea femmea enftelttea, 758. 

Massai disease, 50. 

Mastication, spasm of*the muscles of, 1018. 
Mastitis in enteric fever, 88; chronic, 334. c 
McBumej/a tender point, 515. 

Measles, 140; aboftive, 143; attenuated, 143; black, 
143; buccal spots in, 142; contagiousness of, 141; 
desquaiflation in, 143; eruption in, 142; German, 
145; malignant, 143; period of incubation in, 
141. 

Measly meat, examination of, 30. 

Meat, pojjwning by, 381* tuberculous infeqtion by, 
292; inspection of, for trichina;, 41. t 
MedyTa diverticulum, 519. 

Mediaf nerve, affections of,*1037. 

Mediastinal friction, 663. 

Mediastino-pericarditis, indurative, 663. 
Mediastinum, affections of, 660; absoess of, 662; 
cancer of, 6#l; emphysema of, 663; pleural effu¬ 
sion in, 662; sarcoma of, 661; tumors of, 661. 
Mediterranean fever, 248. 

Medulla oblongata, lesions of, 952; tumors of, 991. 
Megalo-cephaly, 1108. 

Megalocytes, 728. 

Megalogastric, 467. 

Mehena in duodenal ulcer, 474; b typhoid fever, 80; 

in tuberculosis of bowels, 340; neonatorum, 747. 
Melano-sarcoma of liver, 668; of lunp, 641. 
Melanuna, 680. 

Melasma suprarenale, 758. 

Mlnvere'a disease, 1024. 

Meningeal hseraorrhage, 968; in birth palsies, 010. 
Meninges, affection of, 923. 

Meningitis, acute cerebro-spinal, 925; basilar, 301; 
epidemic cerebro-spinal, sporadic cerebro-spinal, 
157,928; in erysipelas, 212; in gout,406; granu¬ 
lar, 301; lepto, 928; in typhoid fever, 69, 85; 
e, simple, of infants, 928; posterior basic, 928; 
' serous,,996;'syphilitic, 272; tuberculous, 301. 

Meningoeooem, 109. , 

* Msningo-snceyhaMtif, tuberculous, 302. 

Meralgla paresthetica, 1038. 

Mercurial, tremor, 1045; stomatitis, 487. 
llarydamua, 491. 


Meeaortitis, 848. 

Mesenteric artery, aneurism of, 533, £65; embolism 
of, 533; thrombosis of, 533. 

Mesenteric glands, tuberculosis of, 308; tuberculous 
tumors of, 312; in typhoid fever, 68. 

Mesenteric veins, diseases of, 533. 

Mesenteric vessels, affeotions of, 533. • • 

Mesentery, chylous cysts of, 533; affeotions of, 532. 
Mesogonimus heterophyes, 2'J. 

Metallic echo, 659; tinkling, 331,659. 

Metallotherapy, 1080. 

Metastatic abscesses, 216 
Metasyphilltia affections, 269. 

Metatarsalgia, 1071. 

Meteoriam in typhoid fever, 80; treatment of, 102. 
Micrococci, in Malta fever. 248. 

Micrococcus, catarrhal Is, 593; lanceolatus, 164,167, 
215,216.623, melitensu.248; thecalis, in Landry’a 
pgralyais, 0!8. * 

Microcytes. 728. " 

Micromelia, in cretinism, 769. 

Middle cerebral artery, embolism and thrombosis . 
of, 979. 

Migraine, 1066; treatment of, 1068. 

Mikulicz'a disease, 442. 

Miliary abscesses in typhoid fever, 68. 

Miliary aneurism, 967. 

Miliary fever, 367; epidemics of; 367. 

Miliary tubercle, 295; tuberculosis, acute, 298; 

tuberculosis, chronic, 318. 

Milk and scarlet fever, 131; and typhoid fever, 62; 
products, poisoning by, 382; sickness, 365; tuber¬ 
culous infection by, 292. 

Mind-blindness, 959. 

Mind-deafness, 959. 

Miner’s anaemia or cachexia, 44; lung, 631; nystag¬ 
mus. 1014; cancer of lung. 642. 

Mitchell, Wevr, treatment in hysteria, 1086. 

Mitral incompetency, 804. 

Mitral stenosis, 808; chorea and, 808; paralysis of 
recurrent 'aryAgeal in, 811; presystolio murmur 
in, 810; rheumatism and, 808. 

Moist sounds in pulmonary tuberculosis, 330. 
MOller’s glossitis. 438. 

Monophobia, 1089. 

Monoplegia, cerebral, 883, 947; facial, 1010; in 
hysteria, 1079; in traumatic neuroees, 1097. 
Montaigne on renal colic, 711. 

Montreal General Hospital, statistics of hemorrha¬ 
gic small-pox, 118; of pneumonia, 187; of rheuma- 
. tic fever, 210. 

Montreal small-pox epidemic ISSS-’SO, 128. 
Morbilli 140; sine morbillis, 143. 

Morbus, arruleus, 845. 

Morbus, cox® senilis, 392; erronum, 54. 

Morbus maculosus, 743; neonatorum, 747; of 
Werlhof, 745. 

Morphig habit, 373; treatment of, 374. 

Morphinism, 373. 

Morphinoraania, 373. 

Morphcna, 1109. 

Mortality, in cerebro-spinal meningitis, 164; in 
pneumonia, 187; typhoid fever, 96; in whooping- 
cough, 151; in yellow fever, 238. 

Morton’ « painful foot, 1071. 

Monan’t disease, 944. 1 

Mosquitoes, forms of, 18,185. 
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Mosquitoes, relation of, to filaria disease, 48; to 
miUrift, 13: to yellow fever* 235. 

Motor tract, diseases of, 901. 

Mounfcdn, ancemia, 44, 366; fever, 366; sickness, 

366. 

Mouth-breathing, 447. 

Mnuth, diseases of, 434; dry, 441; putrid sore, 435. 

Movable kidney, 529, 664, dilatation of stomach in, 
665. 

' Movable liver, 529, 572. 

Mucous colitis, 530. 

Mucous glands, affections of, 440. 

Muoous patches, 268. 

Muguet, 436. 

Multiple gangrene, 1101. 

Multiple sclerosis, 930. 

Mumps, 146, 441. & 

Murmur, in aneurism, 858; brain, 429; cardio¬ 
respiratory' 331, in ohlonwM, 72#, in congMhital 
heart-disease, 8&; Flint i, 800, 810, in endo¬ 
carditis, 789, humming-top, 724, in lung cavity, 
330; in subclavian artery in phthisis, 331, in 
valvular disease, 800 . 803, 807 810, 812, 813 

Musca domeetica, 55; M vomitona, 55. 

Muscle callus in sterno-niustoid in fcfants, 1031. 


Muscle-sense, 959. 

Muscles, diseases of, 1111; degeneration of, in ty¬ 
phoid fever, 70, 89. 

Muscular atrophy, forms of, 907; heredity in, 
906; atrophic and hypertrophic varieties, 007; 
infantile form, 907; juvenUe type, 007, progress¬ 
ive neural form,905; peroneal type, 905, progress¬ 
ive central, 901,914, hereditary influence in, 902. 

Muscular contractures in hysteria, 1079. 

Muscular dystrophies, 900. 

Muscular exertion, coma after, 686 

Muscular exertion in heart-disease, 797, 821. 

Muscular rheumatism, 396. 

Musculo-spiral paralysis, 1036. 

Musical murmurs, 803, 846. 

Mussel poisoning, 383. » 

Myalgia, 396. 


Myasthenia gravis, 1113. 

Myasthenic reaction, 1114. 

Mycosis intestinulis, 254; pulmonum, 254. 

Mycotic gastritis, 459. 

Myel®mia, 731 

Myelitis, scute, 944: acute diffuse, 94S; acute 
transverse, 946; compression, 038; in measles. 
143: reflexes ia, 946; transverse, of cemcsl 
region, 947; syphilitic, 272, 273. 


Myelocytes, 736. 

Myelogenous leukemia, 731. 

Myiasis, 55; of nostrils and of ears, 55; of vagina, 
55; cutaneous, 55, gastro-intestinal, 55. 
Myatonla, 1114. 

Myocarditis, acute interstitial, 824: ihrous. 
in rheumatism, 223; segmenting^.., m t>Dho 


fever, 60, 78. . , , 

[yocardium, affections of, 820; logons of, due to 
disease of coronary arteries, 823. 


Myoclonia, 1113. 

Myooloniee, 1113. 

Myoidema, 330. 

Myopathies, the primary, 906. 
Myods, spinal, 8§9,10141 
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Myositis, 1111; dermato-, 1111; infectious, till; 

ossificans progressiva, 1112. 

Myotonia, 1112, wmgemtjj, 1112. 

M\atonic reaction of Erb, 1113. 

M\na||iit. 105.5, 

Mvtiilrtoxin, 383 

Mj vrdeina, 768, aci?tc. 770, congenital form, 768; 
operative, 770. 

Myxonm of spinal cord. 941. . 

Myxoneurosis lntestinulia, ?i30. 

• 


Nievi, multiple, of skin rual mucouii membranes, 
595.749 * • 

Nagana, 7 

Nails, in ty^hoitflhvcr, 75; in phfliisis, 335. 

Naming oentrJ, 9.57 
Nasal diphtheria, 201 
NaHo-phurvngtnd obstruction. 447. 

Neapolitan fever, 218 • 

Neck, ccllnlitia of, 411, Derbyshire neck. 764. 
Nccro-ts, acute, of lame, 22.5 # in'typhoid fever, 88. 
NeiroMs in tubercle, 296 
Nccdle-suullovmg in hysteria. Ml 
Nematodes, diseases cnuitsl’by, 38. 

Nephralgia, 1071 # 

Nephrectomy, 709 

Nephritis 080, acute, 686; after diphtheria, 204; 
chronic, 692, chronic liicinorrhiigic. 093; in 
tonsillitis, 446, Hurgual treatment of, 702 
Nephritis, chronic desi|jmmutivo, tM»2, chronic 
iliffuse. with exudation. 092, chronic^ntcrstitinl, 
094, chronic pareiicliyinntous.092, chronic tubal, 
692, consecutiV.e. 703, hamiorrluigea m, 699, in¬ 
creased tension in, 098, hi ervsiirhw. 212, in inn- 
luria, 10, lymphoma bam, 88, nrhitioi^ of henrt 

hjpertryphy to. 090, in scarlet fever. 134; in 
typhoid fever, 88, wippurative. 704, syphilitic, 
277, urine in, 098, vomiting in, 099 • 


Nophrolithiusis. 709. 

Nepliro-phthisis (see Kiunky, Tuhkhculowh or). 
Nephroptosis, 529. 064. 

Mephrorrhaphy, 006. 

Nephrotomy, 709 
Nephro-typhus, 88 
Nerve-fibres, inflammation of, 998. 

Nerve-ns>t symptoms, 938. 

11 Nerve-storms,” 1008 

Nerves, anastomosis of, in facial paralysis, 1022. 
Nervw, duw of peripheral, 1108, dmcaim. of 
ccrciiral, I00S, dl«easm of Hpmnl, 1033. 

Nerve* Idons of anterior rriiml. 1038, circumflex, 
1036 exirrnai popliteal, 10.9*. gluleal. 1038, in¬ 
ternal popliteal, 1039, long thoracic. 1036; me¬ 
dian 1037, musculn-epiral, 1036, obturator, 1038, 
BCintic, 1038. "mail wmlic. 10:48; ulnar, 1037. 
Nervous dmrrhirn, 498. 1082. , 

Nervous dyspepma. 490 
Nervous system. diseases of, 867; diffuse. 923. 
Nettle rn-h (see I’liTirAlin) . 

Nniralgm 100*. ™>'"™ ,,f " X> "' 
ToTrrmc-ncrip.ml. 1033. 1070, epllepllfnrn . 

lOCoi influence of mnlana in, Ml 

1070 lumbar, 1071. of nerve, nth* »'• 

phrenic ’ I 070 i(C n ^' 

CT— T'of.^1 .064,; 

visceral, 1071. 
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N surest h&ia, 1086; sexual, 1001; traumatic, 1096. 

Neuritis, 008; arsenical, 1002; aeoending, 1000; from 
beer, KX)2; fasciana, 0C8; Interstitial, 000; of in¬ 
fants, progressive interstitial hypertrophio, 022; 
lipocnatous, 000; localised, 008. 090; parenchy¬ 
matous, 900; multiple, 060,1000; alooholicfcJOOl; 
endemic, 240, 1003; in dljfhtheria, 204; migra¬ 
tory, 1000; in chronic phthisis, 334; in the infeo- 
tiousdiaeases, 1002; in typhoid fever, 86; recurring, 
‘1001; saturnine, &77,*1002; sympathetic, 1000; 
{faumatic, 008; optic, 1008; tom sine, 1002. 

Neurofibroma tods, generalised, 1005. 

Neuroglioma, 088. ' 

Neuromata, 1004; "amputation,” 1005; plexiform, 
1004. m 

Neurone, structure of, 867; function of, 868; degen¬ 
eration «of, 868; regeneration of, 868. 

Neuro-retinitis, in aruemia, 1007. 

Neuroses, occupation, 1072; traumatic, 1006. 

Neutrophiles, 736. 

New-born, haemorrhagic diseases of, 747. • 

New growths in the bowel, 521. 

NighJ-blindness, 1QQ8; in scurvy, 752. 

tfight-sweats in phthisis, 828; treatment of, 358. 

Night-terrors, 449. 

Ninth nerve, lesions of, 1026. 

Nissl (tigroid) bodies, 868. 

Nits, 53. 

Nodding spasm, 1632. 

Nodes, HavQarA’t, 300; Hebcrden'e, 391. 

Nodes, symmetrical, in congenital syphilis, 271. 

Nodules, rheumatic, 224. 

Noma, 437; in scarlet fever, 136; i.i typhoid, 80,01. 

Nbrmoblasts, 72£, 728. 

Noee, bleeding fjom (see ^pibtazib), 595. 

Nose, die&see of, 503. # 

Nummular sputa in phthisis, 323. c 

Nurse^contracture of Trotukeau, 1074. 

Nutmeg liver, 541. 

Nyctalopia, 1008; In scurvy, 752. 

Nylander’t bismuth test in diabetes, 415. 

Nystagmus, l(ty4; in FriedreieX't ataxia, 022; in 
insular sclerosis, 931; of miners, 1014. 


Obesity, 431; diabetogenous, 410. 

Obeemion, 1054. 

Obstruction of bowels, 610; acute, 522; chronic, 
522. 

Obturator nerve, affections of, 1038. 

Occipital lobe, tumors of, 000. 

Ocdpito-cervical neuralgia, 1033,1070. 

Occupation neuroses, 1072. 

Ochronotii, 681. 

Ocular palsies, treatment of, 1017. 

Oculo-motor paralysis, recurring, 1013. 

Odor, In small-pox, 117; in typhoid fever, 75. 

(Edema, angb-neurotic, 1103; febrile purpuric, 744; 
of glottis, 598; hereditary, 1104; of lungs, 610; 
of brain, 065; malignant, of anthrax, 253; of the 
brain, in uremia, 683, 965. 

(Edematous laryngitis, 508. 

Oertd'a method in obesity, 482,829. 

'(Esophageal bruit, 454; varioes, 452. 

«<E«ophagiamus ( 453. 

(Esophagitis, acute, 451; chronic, 453{ fibrinous, 
453; membranous, 452. 

OEsophaco-oalada, 455. 


(Esophago-pleuro-cutaneous fistula, 456. 

(Esophagus, dissasea of, 451; canon 1 of, 454; -dila¬ 
tations of, 456; diverticula of, 45tft hemorrhage 
from, in cirrhosis of liver, 550; paralysis, of, 458; 
post-mortem digestion of, 455; rupture of, 455; 
spasm of, 453; stricture of, 453; syphilis of, 276; 
tuberculosis of, 340; ulceration of, 452; varioeg-pf 
veins, in cirrhosis of liver, 452, 550. 

Ofdium albicans, 436; oldiomyoosis, 2. 

Olfactory nerves and tracts, diseases of, 1005. 

Omentopexy in cirrhosis of the liver, 563. 

Omentum, tuberculous tumor of, 311; tumor of, 
in canoer of the peritoneum, 588. 

Omodynia, 307. 

Onomatomania, 1054. 

Onychia, in arthritis deformans, 302; in looomotor 
ataxia, 802; syphilitic, 208, 270. 

Operation per $e, effects of, in epilepsy, 1066. 

Opemtion, tuberculosis after, 295. 

Ophthalmia, gonorrhoeal, with Arthritis, 226. 

Ophthalmoplegia, 014, 1016; externa, 1016; inter¬ 
na, 1016. 

Opisthotonos, cervical, in infants, 028; in tetanus, ' 
260. 

Opium, poisoiyng, diagnosis from uremia, 680; 
habit, 373; smoking, effects of, 373. 

Oppenheim’a disease, 1114. 

Opsonic index in tuberculosis, 356, 

Optic nerve atrophy, 1009; hereditary, 1000; 
primary, 1000; secondary, 1000; in tabes, 880. 

Optic nerve and tract, diseases of, 1006. 

Optic neuritis, 1008; in abscess of brain, 904; in 
brain-tumor, 080; In tuberculous meningitis, 303; 
in typhoid fever, 87. 

Oral sepsis, 440. 

Orchitis, in malaria, 23; in mumps, 147; interstitial, 
in syphilis, 277; in typhoid fever, 88; in vanola, 
110; parotidea. 147; tuberculous, 348; value of 
in diagnosis, 348. 

Ornithodorus moubata, 53; 0. Savignyi, 53; 0. 
megnini, 53. 

OAhotonos, in tetanus, 260. 

Osteitis deformans, 1106. 

Osteo-arthropathy, hypertrophic pulmonary, 1107. 

Oe|gpgenesis imperfecta, 1108. 

Osteo-myelitis simulating acute rheumatism, 225. 

Osteophytes in arthritis deformans, 300. 

Otitis-media, in typhoid fever, 87; in scarlet fever, 
136; in meningitis, 163; meningitic symptoms in, 
926. 

Ovaries, tuberculosis of, 348. 

Over-exertion, heart affections due to, 821. 

Oxalate-of-lime calculus, 710. 

Oxaluria, 678. 

Oxygen, inhalations of, in diabetlo ooma, 423; in 
pneumonia, 102. 

Oxyuris vermicularis, 30. 

Oysters, poisoning by, 383; and typhoid fever, 
63. 

Pachymeningitis, 923; oervicalls hypertrophic*, 924; 
hamorrhagica, of oerebral dura, 023; of »P inal 
dura, 024. 

Paoet'a disease, 1106. 

Pain, In appendicitis, 514; in canoer of stomach, 
483; in pleurisy, 645; in pneumonia, 174; in nicer 
of the stomach, 474. * 
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pnlgte l peralyslsof l ln<Uphtheii&,204: in facial par* 
'llysla. 1024^ perforation of.m scarlet fever, 136. 

Palate, tuberculosis of, 330. 

PalpaUe kidney, 664. 

Palpitation of heart, 832. 

Falaiee, cerebral, of children, 010, 986. 

Pllay, lead,«377; obstetrical, 1035; shaking, 1042. 

Paludiam (aee Malarial Fever), 10. 

Pancreas, cancer of, 579; in diabetes, 413; oystaof, 
577; hamorrbage into, 673; tuinors of, 679. 

Pancreas, diseases of, 573; insufficiency of, 573. 

Pancreatic abscess, 576; diabetes. 414; calculi, 680. 

Pancreatitis, acute, 574; acute liiemorrhagic, 574; 
chronic, 577; fat necrosis in, 575, gangrenous, 
575; suppurative, 575. 

Panophthalmitis in exophthalmic goitre, 7GG. 

Pantophobia, 1089.. 

Papillitis, 1008. 

ParaoenteaiB, pericardia, 782; 4horaris, 654; acci¬ 
dents in, 654; atHominis, 592. 

Paresthesia (numbness and tingling), in neuritis, 
1000; in locomotor ataxia, 891; in tumor of brain, 
990; in primary combined sclerosis, 921. 

Parageusia, 1026. 

Paralysis, acute ascending, 918; aeute spinal, of 
adults, 918; acute, of Infants, 914, agitans, 1042; 
alcoholic, 1001; amratheain, 1003; asthenic bulbar, 
1113; atrophic spinal, 014; Bell's, 1019, bulbar, 
acute, 905; chronic, 904; of bladder, in myelitis, 
945; of brachial plexus, 1035; cerebellar, 054; in 
chorea, 1049; of circumflex nerve, 1030; crossed or 
^alternate, 051,973; “ crutch,” 1030; Cruveilhier’s, 
901; diver’s, 937; of diaphragm, 1034; after 
diphtheria, 204; following epilepsy, 1002; Erb's 
syphilitic spinal, 913; of facial nerve, 1019; of 
fifth nerve, 1017; of fourth nerve, 1014; general, 
of the insane, 805; of hypoglossal nerve, 1032, 
hysterical, 1078; infantile, 914; labio-glosso- 
laryngeal, 004; Undry's, 918; of laryngeal al>- 
ductore, 1027; of adductors, 1028; in lateral 
sclerosis, 009; from lead, 377; in locomotor atW, 
892; of long thoracic nerve, 1036; in meningitis, 
303, 927; of median nerve, 1037; of musculo- 
gpiral nerve, 1030; obstetrical, 1035; of oculo¬ 
motor nerves. 1013; of olfactory nerve, 1005; 
periodical, 1099; m progressive muscular atrophy, 
903; pseudo-bulbar, 905, 9.50; radial, 1030; of 
rectum, in myelitis, 945; of recurrent laryngeal 
nerve, 1027; secondary to visceral disease, 1000; 
rerratus, 1030; of sixth nerve, 1015; spinal, 
family form of, 912; of third nerve, 1013; of ulnar 
nerve, 1037; of vocal cords, 1027. 

Paramyoclonus multiple*. 1113. 

Paraphasia, 059. 

Paraplegia flasque, 913. . . 

Paraplegia, from alcohol, 1001; ataxic, , 
amends of spinal cord, 934, from compression of 
cord, 938; cervical, 947; diabetic, ■H8; 

940; from hemorrhage into cord, 93 , 
itary form of. 912; hyatencol, 914, 1070, m 
Uthyrirm, 384; from myelitis, 946; m 
384? spastic. of adults, 909; spasbea cerebral, 
910; aynhiUdo apinal, 913; from tumor of the 
oord, 942-in tabes, 892. 

Parasites, diseases due to a nim al, la 
Parasitic gastritis, 459. j 
Paraaltio haemoptysis, S6o 


Parasitic stomatitis, 436. 

Parasyphilitic affections, 269, 895. 

Para-typhoid infections, (A. 

“Parchment crackling ” in rickets, 427. 

Parenchymatou8 t ne|ihriti8, 092. 

Parti#, general, 895. 

Paneto-occipital region, brain turnon in, 990. 

“Paris green,” poisoning by, 370. 

Parkxnson'a disease, 1042. , 

Parosmia, 1000. ® 

Parotid bulm, 411.® 

Parotitis, epidemic, 140; deafness in, 1 IS; de¬ 
lirium ui, 147; chronic, 442, orchitis ifi. 147 
specific, 111; symptomatic, 411; after abdommul 
section, )J4l, imeumonin, 182, | mat-operative, 
441; in typhAid fever, 79, in typhus fever. 108. 
Paroxysmal lucuioglobinuria, tfrl. 

Parrot's disease, 7.54. 

Parrot's ulcers, 430. 

Parr\’s ihsease, 765. 

Patellaf-tendon reflex (see K^kk-jkrk). 
Pathophobia, 1089. 

Pectoriloquy, 331. • • 

Pediculi, 53, relations of,\o*lnche bleuAtra, 54, 71 
Pediculosis, 53. # 

Podiculus capitis, 53, 1*. cnnmris, 51. 

Peln^iatu, 54, 75. 

Pehosis rlieumutica, 224,741, it chorea, 1051. 
Pellagra, 3X4. 

Pelvis of kidney, affertioiy of (sec Pyelitis). 
Pemphigoid purpura, 744. ® 

Pemphigus noonatorum, 209. 
l’entastonies, 52. *. # 

Peptic ulcer, 470, dys|>C|>sia, in, 4J4; hxmnrrhngfl 
in, 471; jejunal, 473; pusn in, 474( tem^*rness on 
pressure Jn, 175. • 

Peptones ill the urine, 074. • 

Perforating ulcer of foot in tabes, 892; in diglietes, 


417. 

Perforation of bowel, in dysentery. 0, 245; in 
typhoid fever, 07,81. 

Periarteritis, gummatous, 277; nod<»a, HflO. 


'ericardml friction, 777. 

'encardite brightique, 775. 

'enciirditH, 775; acute fibrinous, 770; aphonia in, 
779; chronic adhesive, 782; delirium in, 779, 
dysphagia in, 779; epidemics of, 770, epilepsy in, 
779; from extension of disease, 775, from foreign 
body, 775; in chorea, 1050; In fietus, 776; in 
gout,' 405; in rheumatism, 223; hu morrhngic, 
778; hyi>crpyre\in iff, 777, 770; idiopathic, 775; 
mental symptoms in. 779, primary, 775, pulsus 
paradoxus in, 779; secondary, 776; tuberculous, 
309 with effusion, 778; in typhoid fever, 09, 78 
Pericardium, adherent, 7X2; Friedreich's sign in. 

783; culcified, 785. , . _ j 

Pericardium, diseases of. 775; tulierculosu of, 309, 

Perichondritis, laryngeal, In typhoid fevef, 68 84; 

in tuberculosis, 000. j 

Perigastric adhesions, 473. 

Perihepatitis, 562, 587. 

Perinephric abscess, 717. 

Perinephritis, chronie. 717. » 

Perinuclear baeophihe grnnulee, 

Periodical paralysis, 1099. 

Periosteal caobeaia, 783. 
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Peripheral neuritis, 008. 

PeringmofcditU, 533 . 

Peristal Cio unreel, 400,1082. 

Peri ton® urn, diseases of, 680. 

PeritOnaum, fluid, in, 689,602; cqpoer of, 51$; new 
growths in, 688. V 

Peri ton® urn, tuberculous oft 310; tumor forma¬ 
tions in tuberculosis of, 311. 

Peritonitis, actinonprcotic, 204; acute general, 616. 

* 680; appendicular, 51ft, 686; ohronio, 686; chronic 
^morrhagic, 588; diffuse adhesive, 687; hysteri- 

* cal, 583; idiopathi^, 580; in infanta, 684; in 
typbbid fever, 82; leukafaic, 734; local adhesive, 
686; localised, 584; pelvic, 686; perforative, 680; 
primary, 680; proliferative, 8*?; pyemic. 581; 
rheumatic, 680; secondary, 680; septic, 681; sub- 
phrenis, 584; tubdhmlous, 310, 588. 

Peritonitis, tuberculous, effects of operation on, 591. 

Perityphlitis, 519. 

•*Perles” of Laennec, 611. 

pernicious anemia? 75^4. * 

Pernicious malaria, 15, 21. 

Perqpeal type of muscular atrophy, 905. 

Pertussis (see Whoopwcscouuh), 148. 

Pesta magna, 112. 

Pestis minor, 240. * 

Petechia, 743; in epilepsy, 1062; in relapsing jpver, 
110; in scurvy, 7$2; in amah-pox, 115; in typhoid 
fever, 74; in typhus fever, 107. 

Petechial fever, 157. 

Petit mal^l058, 1062; in general paresis, 808. 

Peyer ’1 patches in typhoid fever, 65; in tuberculosis, 
341. 

Phagocytosis in^eryaipelas, 211; in tuberculosis, 290. 

Pharyngitis, 44j£; acute, 442; chronic, 443; sicca, 

443. * . 

Pharynx, acute infectious phlegmon of, 444; 
haemorrhage into, 442; * hyperaemia of, 442; 
oedema of, 442; paralysis of, 1027; spasm of, 
1027; tuberculosis of, 339; ulceration of, 443. 

Pharynx, diseases of, 442. 

Philadelphia hospital, relapsing fever at, in 1844, 
109;» statistic* of cerebro-spinal fever, 161; of 
delirium tremens in, 372. 

Philadelphia Infirmary for Nervous Diseases, 
statistics of chorea, 1045; of epilepsy, 1069. 

Philadelphia, tuberculosis in city wards, 291; 
yellow-fever epidemio in 1793, 233; typhus 
epidemic in 1883, 100. 

Philippine itch, 113. 

Phlebitis of portal vein, 564.* 

Phlebo-scleroeds, 851. 

Phlegmon, acute infectious, of pharynx, 444. 

Phobias in neurasthenia, 1089. * 

Phosphates, alkaline, 679; earthy, 679. 

Phoephatic calculi, 710. 

Phosphaturia, 679. 

Phosphorus poisoning, similarity of acute yellow 
atrophy to, 640. 

Phrenic nerve, affections of, 1034; neuralgia of, 

• 1070. 

Phthirlatis, 63. 

•phtWriu. pnbli, 54. 

• Phthisical frmnje, Hippocrates’ description of, 203. 

Phthisis, 812; chronic ulcerative, 317; acute 
pneumonic, 813; arteriosclerosis in, 337; basio 
form of, 818; Bright’s disease in, 334; of eoel- 


minera, 631; chronic arthritis in, 837; cough fat. 
323; endocarditis Jn, 821, 333; diagnosis of,-836; 
distribution of lesions in, 317: erySpelas in, 337; 
fatal hemorrhage in,'338; fever in, 827; forms of 
cavities in, 819; gastric symptoms of, 883; 
hemoptysis in, 326; modes of death in, 338; modes 
of onset in, 321; physical signs of, 329; pneumoWa 
in, 337; relation of fistula in ano to, 341; sputum 
in, 323; summary of lesions jn, 318; typhoid fever 
in, 337; vomiting in, 333. 

Phthisis, fibroid, 336, 628; floridm, 316; renum, 346; 
syphilitic, 274; of stone-cutters, 631; unity of, 
297; ventriculi, 481. 

Physiological albuminuria, 672. 

Pin mater, diseases of, 926. 

Pick’s disease, 783. 

Picric-acid test ft>r albumin, 674. 

Pigeon-breast, in rickets, 428; in mouth-breathers, 
449. * « 

Pigmentation of skin, from arfcnio, 380; in Base¬ 
dow's disease, 767; from phthiriasis, 64; in 
Addison’s disease, 757; in chronic pulmonary 
tuberculosis, 335; in melanosis, 758; in peritoneal 
tuberculosis, 311; in scleroderma, 1109. 

Pigmentation viscera in pellagra, 384. 

Pigs, tuberculosis in, 284. 

Pin-worms, 39. 

Piroplaamosis, 9. 

Pitting in small-pox, 117; measures to prevent, 122. 

I Pituitary body in acromegaly, 1106; in gigantism, 
j 1106; tumors of, 991/ 

Pityriasis versicolor, 336. 

Placenta, tuberculosis of, 348. 

Plague, 239; bubonic, 240; septicemic, 241; pneu¬ 
monic, 241; spots, 241. 

Plantar neuralgia, 1071. 

Plaques jaunes, 978. 

Plasmodium malaria, 12; preoox, 13; vivax, 12. 

Plastic bronchitis, 613. 

Pleura, diseases of, 643. 

Pleura, echinococcus of, 36; tuberculosis of, 308. 

PAural effusion, Baccellx’s sign in, 647, 649; com¬ 
pression of lung in, 645; hamorrhagic, 650; 
position of heart in, 646; pseudo-cavernous signs 
in, 647; purulent, 648; serous effusion, constitu¬ 
ents of, 045; sudden death in, 648. 

Pleural membranes, calcification of, 055. 

Pleurisy, acute, 043; chronic, 855; diaphragmatic. 
651; dry, 655; with effusion, 643, 655; encysted, 
651; fibrinous, 643; hamorrhagic, 650; interlobar, 
651; in typhoid fever, 85; pain in side in, 645; 
plastic, 643; pleural friction in, 647; primitive 
dry, 656; pulsating, 649; purulent, 648; sero¬ 
fibrinous, 643; tuberculous, 308, 644, 660; vaso¬ 
motor phenomena in, 656. 

Pleurodynia, 390. 

Pleuro-pericardial friction, 330, 777. 

Pieuro-peritoneal tuberculosis, 308. 

Pleurothotonos in tetanus, 260. 

Plexiform neuroma, 1004. 

Plica polonica, 53. , 

Plumbisra, 375; and gout, 398; as a cause of renal 
cirrhosis, 696; paralysis in, 377. 

Plymouth, epidemio of typhoid fever at, 62. 

Pneumatosis, 491. 

Pneumaturia, 416, 681. t, 

Pneumococcus. 167, 644. • 



Pneomogutrio Mira 1060. > 

Pneumogaztno nerve affections of 1027; cardiac 
branches 9 , 1029; tutrSi and oesophageal ' 
brashes of, 1029; laryngeal branches ot 1027, 
pharyngeal branches of, 1027; pulmonary- 
branches of, 1029. 

Pneumonia, acute croupous, 164; abscess in. 180; 
acute delirium in, 179; anesthesia, ISA; anti- 
pneumococdo scrum in, 191; bleeding in, 190; 
oaeeous, 323; clinfcal varieties of, 182; colitis, 
croupous, in, 172, 281; complications of, 180; crisis 
in 174; delayed resolution in, 185; diagnosis from 
acute pneumonic phthisis, 315, diplococcus 
pneumonia, 107; endocarditis in 171, 180- en¬ 
gorgement of lung in, 170; epidemics of, 1G0, 
fever of, 172; gangrene in, 187; gray hepatiza¬ 
tion in, 170; herpes in, 170; immunity from^OO, 
in diabetes, 183;’ in infants, 183; in influenza, 
185; in old nge, 183; meningitis, in, 172, *181, 
mortality of, 187;pericarditis in, 171,180, pseudo- 
crisis in, 174; purulent infiltration in, 170, re¬ 
currence of, 182; red hepatization in, 170, re¬ 
lapse in, 182, resolution of, 170; serum therapy 
in, 109; thrombosis in, 181; toxmmia in, 188; 
trauma in, 10G , 

Pneumonia, a|>ex pneumonia, 182; aspiration or 
deglutition, G21; asthenic, 184; central, 183; 
“cerebral,” 179, cheesy, 297; chronic interstitial, 
028; contusion, 100; creeping, 182, double, 182; 
ether, 185, epidemic, 184; fibrinous, 104, hypo¬ 
static, 015; in malaria, 16; interstitial, of the root, 
in syphilis, 274, in typhoid fever, 84, larval, 184; 
lobar, 164; massive, 182; migratory, 182; pleur- 
ogenous interstitial, 628; post-operative. 185; 
scrofulous, 297; secondary, 183; terminal, 183; 
toxic, 184; typhoid pneumonia, 184; white, of the 
feetus, 273. 

Pneumonitis, 104. 

Pneumonokomoais, 631. 

Pneumo-pericardium, 785. 

Pneumo-peritomrum, 583. 

Pneumorrhagia, 617. * 

Pneumothorax, 657, accutissimus of Unvemcht, 
658; after tracheotomy, 003, chronic, 000, 
Hippocratic succusaion in, 659, m phthisis, 320, 
from muscular effort, 058, recurrent, 658. 
Pneumo-typhus, 69, 84. 

Podagra, 397. 

Pododynia, 1071. 

Poikilocytusis, 722, 728. 

Poisoning, by arsenic 370; by food, 380; by grain, 
383; by load, 375, by meat, 381; by milk-products. 
383; ptomaine, 381; by wwer-gM, 3«3. by 
vegetables, 383; shell-fish and fish, 383. 
“Poker-back," 302. 

Folarlscope teet in diabetee, 415. 

Polienoep ball tie, 988; superior, 1017. 

Polio-myelitis, acute and subacute, in adults, #18, 
anterior ncute, 914; epidemics of, 915; etiology 

of, 916; anterior chronica, 901,914. 

Polyadenoraata, 486. 

Polyaffnla, 732. 

.Polyarteritis acuta nodosa, 860. 

Polyoythamia, in diabetes. 416; in gastric ulcer, 
475; with enlarged spleen and cyanosis, 762. 

Polymyositis hfflmoTTbflMnc*. 1H2. 

Polyneuritis, acute febril^lOOO; recurrens. 1001. 


Polyorrhomenitia 308. 587 

Polyphagia, 414 

Poly pnera, 1116. • 

Polyserositis, 308, 587, 784. 

Polyuria (sec Diahitkh iNsirinua). 

Polyujfa, in aUPcmiuml tumor*. 424; in hysteria, 
421. 1078, in typhtUri fever, 87 
Pons lesion* of. 952, tumor* of. 001. 

Poplitenl nerve puralyHi* «f. 1038. 

Porcmrphnlus, 086. • * 

Porooep Indus constrfetu* 52 

Portal vein, disease* of W, thrmnbozis of, 542? ' 
suppuration in, 504, • • 

Post-epileptn s>nipt *hum 1002 
Posterior creel ir:irt«-r\ Idnrkmg of. 979. 
Post-henupleghr ehnreu, 087, epilepsy, |W7. 10(13; 

movements, US7. • « 

Post-mortem movements m cholera bodies, 230. 

Post-pharyngeal abscess, 1 14. a • 

Post-trillionI, aniriniJi, 70; tcin|>cratiire, 72 
PotutogMiisfiniiig, 384 • 

Pott'* disease, 038 s 

Pregiiaiuv, and anile yellow trophy, 538'^and 
chorea, 104(1;and Heart aliaeaHe, 814, and phthisis, 
351; and typhoid fe\er, 92. 

Prcsyatnlie murmur, 810 * 

Priapism iii leiikieinia, 734. 

Pncluy heat (hoc IJhth'akiO* 

Procession caterpillar, effects of,f>6. 

Professional spasms, 1072. 

Prof etna law, 200 
Progeria, 771 
Pruglottis of ticnia, 28. 

Pnigressivo muscularatmpliv, 901; neural, 00 5 • 
Progressive pernicious aniyuua, 72^, NimmI iii, 727. 
Prophylaxis, against cholera, 232, .igimnfl Miirvy. 
752, against tuliereiAosiH. 351, iig.unst t.eimi 30; 
against trichina. 44f against typhoid feve?, 90, 
agmiiHt yellow fever, 23H 
Prostate, tiilierculoHW of, 347 
Proteus vulgaris, in appendicitis, 512, in epidemic 
jaundice, 304, m incut poisoning. .'^1 
Protozoa, diseases roused by, I, parasitic, I 
Prune-juice expeetorution, 642. 

Pruritus in diabetes, 414, 417, in lloitt/kin'a disease. 
741, m lir.iiimi, 684, in obstructive jaundice, 
535, in gout, 405, m timin' disease, 767. 
Psammoma of spinul coni, 941. 

Pseudo-anii’niiii, 718 

Pseudo-apoplectic seizures in fatty heart, 828; with 
slow pulse, 838 • 

Pseudo-hihury colic, 551. 

Pseudo-bulbar paralysis, 905, 050. 
Pseudo-cavernous signs, 331, 647, 652. 
Pseudo-cyesis, 1079. 

Pseudo-diphtheria, 190 
Pseudo-hydrophobia, 258 _ 

Pseudo-hypertrophic muscular paralysis, 900 
Paeudo-Ieukarma, 738 
Pseudo-lipoma, supraclavicular. 770. 
Pseudo-paralysis, syphilitic, 754. 

Pseudo-ptosis, 1014. t 

Pseudo-scli'-rose en plaques. 931. 

Pseudo-tabcz. 120 . . ^ 

Pseudo-tuberculosis bominia strep tothrica, • 

Priloms, 500 
Psittacowz, 308. 
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Psoriasia/buccal, 430. 

Psorospermiasis, 1; Internal, 1; outaneoua, 2. 
PsycCtasthenia, 1091. u 
Psychoses, typhoid, 86. 

Psychosis’polyneuritica, 370. p 

Ptomaine poisoning, 381. 

Ptosis, forms of, 1013; hysterical, 1013; In ataxia, 
889; pseudo, 1014. 

Ptyalism, 437, 440., 

Pbberty, barking cough bf, 1081. 

Pi^bx, irritans, 54; penetrans, #5. 
fulmonal-cerebral absjysaes, 994. 

PulmoHuy (seeLcNas); ajfcplexy, 618. 

Pulmonary artery, sclerosis of, 851; perforation of, 
880. m % 

Pulmonary hamorrhage, 325, 617. • 

Pulmonaey orifice, • congenital lesions of, 845; 
atresia of, 845; stenosis of, 845; tuberculosis in, 

• 337. 845. • ' 

Pulmonary osteo-arthropathy, hypertrophic, 1107. 
Pulmonary valve, insufficiency of, 813; stenosis of, 
813. * 

Putting pleurisy.J649. 

Pulsation, dynamic, of aerta, 860. 

Pulse, alternating. S34; dicrotic. 70, 76; under in¬ 
fluence of digitalis,* 817; intermittent, 834; ir- j 
regular, 834; bigeminal, 834; trigeminal, 834. 

Pulse, capillary (»e Capillary); Corrigan, 801; 
tffcter-ham mer •») 1. 

Pulse, slow, in tuberculous meningitis, 302; in 
jaundic* 536 (see BrXdycardiv, 836). 

Pulsus paradoxus. 779, 784, 834. 

Pupil. Argyll Robertson, 889, 897, 1014. 

Pupillary inaction, heniiopic, 1012. 

Pupils, unequal^ 1014; ii^general paresis, 897- 
Purpura.* 742. arthritic. 744; cachetic, 743; ful- 
minans, 745; Henoch's, 745; infectious, 743; 
mechanical, 744; neurotif. 743; pelioeis rheuma- 
tica in, 744, haemorrhagica, 745; myelopathic, 
743; pemphigoid. 744; simplex, 744; sympto¬ 
matic, 743; toxic. 743; urticans, 744; variolosa, 
il8. 

Purpuric oedema, febrile, 744. 

Pus in the urine. 678. 

Pustule, mulignant, 253. 

Putrid sore mouth, 435. 

Pyamia, 213; arterial, 791; Idiopathic, 216; post¬ 
typhoid, 89 

Pyamic abscess of liver, 563, 566. 

Pyelitis, 703; intermittent fever in, 705; pyuria in, 
676, 705; in typhoid feve.-, 88. 

Pyelonephritis. 703. 

Pylephlebitis adhesiva, 642. 

Pylephlebitis, in dysentery, 246; in pyamla, 217; 
suppurative. 542. 564. 

Pylorus, hypertrophic stenosis of, 486; congenital 

* hypertrophy of, 487; insufficiency of, 492; spasm 

of. 492. , 

Pyonephrosis. 703 
Pyo-pneumothorax. 309, 667. 

^Pyo-pneumothorax subphrenlcui, 472, 585, 660. 
Pyorrhoea alveolaris, 439. 

* Pyramidal tract, 870. 

• Pyuria, 676; Jn typhoid fever, 88. 

Quarantine against cholera, 232 
Quartan ague. 17. 


Quincke’s disease, 1103; lumbar punctura, 163.028, 
998. 

Quinine raah, 137, 743. 

Quinsy (see Tonsillitis, Burruaanra). , 
Quotidian ague, 17. 

Rabies, 255. 

Radial paralysis, 1036. 

Rag-picker’s disease, 254. 

Railway brain, 1096; spine, 1096. 

Rainey's tubes, 1. 

Rapid heart, 835. 

Rashes, from drugs, 137, 743; in glanders, 262; In 
measles, 142; in relapsing fever, 110; in rubella. 
145; in scarlet fever, 132; in small-pox, 115,116; 
fax syphilis, 268, 270; in typhoid fever, 74; in 
t^_,hus fever, 107; in pyamla, 217; in vaodnation, 
i26; in varicella, 129. 

Raspberry tongue ip scarlet fever, 133. 

Ray-fungus (actinomycee), 263. 

Raynaud's disease, 1100; aphasia in, 1101; and 
scleroderma, 1110; epilepsy in, 1101; hamo- 
globinuria in, 1101. mm * t 

Reaction of degeneration, 881,1003,1021. 
von Recklinghausen's disease, 1005 
Recrudescenoe of fever in typhoid fever, 72. 

Rectal crises in tabes, 891. 

Rectum, irritable, 1082; stricture of. 276; syphilis 
of. 270; tuberculosis of, 341. 

Recurrent laryngeal nerve, paralysis of, 1027. 
Recurring multiple neuritis, 1001. 

Red softening of brain, 978. 

Redux crepitus, 177. 

Reflex epilepsy, 1060. 

Reflexes, absence of, in transverse lesion of the cord, 
939. 

Reflexes in ascending paralysis, 919; in cerebral 
hemorrhage, 074; in locomotor ataxia, 889, 891; 
in poliomyelitis acuta, 916; in spastic paraplegia, 
910; in hysterical paraplegia, 914, 1079; in 
progressive muscular atrophy, 903. 

Regurgitation, tricuspid, 811. 

Reichmann's disease, 492. 

Relapse in typhoid fever, 92; in scarlet fever, 136. 
Relapsing fever, 109; spirillum of, 110. 

Remittent fever, 20. 

Renal calculiiB, 709. 

Renal, colic, 711; epistaxis, 669; sand, 709; syphilis, 
277; sclerosis, 694. 

Rendu’s type of tremor, 1080. 

Ren mobilis, 064. 

Resolution In pneumonia, 170; delayed, 185. 
Resonance, amphoric, 331, 658; tympanitic, 331 
640, 658. 

Respiratory system, diseases of, 593. 

Rest treatment, 1086; in aneurism, 861. 

Retina, lesions of, 1006. 

Retinal hyperasthesia, 1008. 

Retinitis, 1007; albuminuric, 1007; in amends. 
1007; in malaria, 1007; leuksemic, 1007; PUT 
mentosa, 1007; syphilitic, 268,1007. , 

Retraction of head in meningitis, 803, 927; in otiu* 
media, 926; in typhoid fever, 85. 

Retro-collio spurn, 1031. 

Retroperitonaum, hamorrhags into, 114. 
Retro-pharyngeal abscess. 444. 

Retropulaion in paralysis agitani, 1044, 
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ftevaodnation, 125. 

Rhabditis Niellyi, 47. 

Rhabdo-myr ma of kidney, 714. 

Rhabdonema intestinale, 51. 

Rhactitio bones, 426. 

Rhachitfs, 426. 

Rhacadee, 270. 

SteumatW 1 fever, 219; cerebral complication, of. 
224; endocarditis in, 223, fibrous nodule. i„ •>•>., 
germ theory of, .221; hereihty in. 220 , hyper¬ 
pyrexia in, 223; metabolic theory of 'oo, 
nervous theory of, 221, pericardm. ni, 2231 
purpura in, 224; sudden death in 225 
Rheumado gout (see Arthritis DtFoitUAvO 
Rheumatic nodules, 224 

Rheumatism, chronic, 394, inuBCiilar, 3%, sub¬ 
acute, 223, and tonsillitis, 445.., 

Rheumatoid arthritis (see Arthritis I)» iorm*\s) 
Rhinitis, fibrinous, fioi; membruiioiiH, 201, syuhi- 
litio, 260. , 41 

Ribs, resection of, j n empyema, 655. 

Rioe-water stool* 231. 

Rickets, 420. acute. 430, 753, fu?tal, 709 
Riga's disease, 150, 435. 

Rigidity, earh, m hemiplegia, 970, lale, 074 
Rigors, in abs< ess of bram, 904, in’ abscess of liver, 
505; in ague, 1G, in pneumonia, 172. in pyaunia, 
217; in pyelitis, 705; in tuberculosis, 322, in 
typhoid fever, 74 
Risus sardonic, ns, 200. 

Rock-fever, 24S. 

Rocky-mountam fever, 308 
Romberg’s masticatory spasm, 1018, symptom, 890. 
Root-nerve symptoms in compression paraplegia, 
938. 

Rosary, rickety. 428 

Roseola (sec Horn- Rash ofTtpiioio), 74, epidemio, 
145; syphilitic, 208. 

“ Rose cold,’’ 594 

Rose rash in t\ph<ud fever, 74. 

Rotation in epilepsy, 1001. 

Rotatory spasm in hysteria, 1080 0 

Rotheln, 145. 

“ Rough-on-rats” poisoning by, 379. 

Round-worms, 38 
Rub (see Fhictio\). 

Rubella, 145 

Rubeola, 140, notha, 145. 

Rumination 491. 

Ruqning pulse m typhoid fever, 76. 

Sable intestinal, 532. 

Soccharomyces albicnns, 436. 

Sack's disease, 912 

Sacral plexus, lesions of, 1038. 

St. Vitus's dance, 1045 
Salaam convulsions, 1056, 1080 
Saline injections, intravenous, in diabetic eomn, 
423; subcutaneous, m cholera. 233 
Saliva, arrest of, 441: Bupersecretion of. 440 
Salivary glands, diseases of, 440; inflammation of, 
441. 

Sallvadon (see Pttalism). 437, 440; in small-pox, 
117; in bulbar paralysis, 904. 

Salpingitis, tuberculous, 348. 

Saltatory spasm, 1055. 

Sanatoria, treatment of^tuberculotfs in, 354. 

78* * 
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Send, intculmal. 532; renal 709 
Sapnruiia, 213 
Saranac Sanitarium. 354 
SWeli" 1 , ventnriili, 411s. l„„ B 
Sare^>»H.M,eW,e n 1. s .. ,‘ 

Saerfnm. of lira,,, JI8S, „f hi, 7|4 . „ w 
on,™ sIT <*1. tnelanotlc, 

Sarroptes scahici 52 , • 

Saturnine neurit 1^1002 
Saturnism 375 


SauM.igr pOisoning, • 

Scnpulod\ nisi. 397 
Scarlatina iiuli i^x. 132 
Scnrtufinahuuy eriiptinne. 131 . 

Searlatiuttl iieplinliH 134 

Seorlet fever. 1.10, immnoee form, 134; olypiral 

form, 134, eomoh. a. nn.l emnielii', 134 - 

drmpinmntloii in. I If, eruption in. 1.12, fiilmiiinnt 
lolly vanety, 131, hiemorr||ain<' form, 134 , 
I'llleillon of, 132, mfeetflllv of, |;«J, lag, 

..10.132, Iiiuliimnill, 131, puerperal (an, Hu it- 

'■o Al l, Alirmeal, 131, pd ly'phonl fever, till, |;n 
Sn1 11 hIohj" 111 II 11 liumiiilohuim, 27, Jn|.,iueiiiil vel 

Culloi, 28. . 


Sr haul tin e disease, 744. 

SeliKol-made chorea, 1010 
Schott treatment in m\<icardinl><yi«afic, 829. 
Schilltrr n granule masses, 3,43. *** 

SrhweutnuiT cure in oIxsW), 432. 

Sciatica, 1039 


Sciatic nerve, affections of. 1038 

Scirrhous ranrer of lung. Oil, „f s(„innrh, 480. 

Sclerema in cholera infantum, 607* 

Kelercliu nconutonini. 1 HJ9 » 

Scleroductvlie. 1110 • 

Scleroderma, 1109 t 
Sclerose on plaques, 930 

Sclerose ».f the brain, 928, diffuse, 929; dissemin¬ 
ated, 930, insular, 930, multiple, 029, miliary, 
929, tula*rous, 930. 

Sclerosis, rcrebro-spinnl. 929, degenerative, 029- 
developmental, 929; inflammatory, 929, of scurvy 
752 

Sclerosis, primary, lateral, 909; posterior spinal (see 
LoroMoTOH Ataxia), 880, in chronir ergotism, 
383, primary combined, 920, in tubercles, 290; 
renal G94, toxio combined, 922. 

Sclerostoinu, 45. 

Sclerotic gustntis, 40tJ 
Scohces of echinococcus. 34. 

Scorhutiis, 750. 

8crew-w>rm t 55. 

Scrivener's palsy, 1072. 

8crofula. 304, alleged protective inoculation by, 306. 
Scrofulous pneumonia, 297. # 

Scurvy. 750, infantile, 753; prophylaxis of, 752; 

sclerosis, 752. 

Scybala. 520 

Seasonul relations, of chorea, 1045; of malaria, 
10; of pneumonia, 167; of rheumatism, 219; 
typhoid fever, 59. 

Seborrhoca nigricans, 1083. 

Secondary contracture m hemiplegia, 974. 
Secondary deviation in eye muscle paralysis, 1015. 
Secondary fever of small-pox, 116, 
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3elf-limiufion in tuberculosis, 360. 

Jenulunar space of Trauhe, 647. 

R+Tnjl ynarc valves. aortic, *ncompetency of, 796. 
benile emphysema, 638. 

Sensation, painful, loss of, in syringomyelia, 943. 
Sensation, retardation of, in ataxii, 891. ^ 

Sensory system, disease® of, 886 
Septicsmia, 213; cryptogenetio, 215; general, 215; 

'gonorrhceftl ,282; progressive^U; pus t-t yphoid ,89. 
Beptico-pytcmia, 216.* ' 

Serratus paralysis, 1036. 

‘Serum disease, 205. c 
Seven-das' fever, 109. • 

Sewer-gas, and tonsillitis, 445; poisoning, effects of, 
363. • t 

Sex, influence of, in heart-disease, 814- 
Sexes, proportion of,* affected with acute yellow 
atrophy, 538; in chlorosis, 721; in chorea, 1045; 
jn exophthalmic goitre, 765; in general paresis, 
896; in hrrmophilia, 748. 

8haking palsy, 1042.* • 

Shell-fish, poisoning by,^83. 

Shingles, 900. # 

Ship-fever, 105. • • 

Shock as a cause of traumatic neuroses, 1096. 
Shock, death from, in Asute obstruction, 522. 
Shoemaker’s cramp, 1074. 

Sick headache, 1066. 

Sickn^, sleeping, V,*8. 

Siderodromophobia, 1089. 

Siderophobia, 1089. * 

Sideroftis, 631, 632. 

Signal Bymptom (in cortical lesions), 048, 090. 
Singultus (see Hiccough). 

Sinus tbrombosif, 983; and amcmia, 983; anil 
chlorosis 724, t»83; autochthonous, 983; second¬ 
ary, in ear-disease, 983. * 

Siriaai^ 385. • 

Sixth nftve, paralysis of, 1015. 

Skin, itching of, 417, 535, 684, 699, 767. 

Skoda'* resonance in pleural effusion, 646; in 
pneumonia, 176. 

Skull, of congenital syphilis, 270; of hydrocephalus, 
997; of rickets, 429; percussion of, 995. 

Sleeping sickness and trypanosomiasis, 7, 8. 
Sleep-start in mitral incompetency, 806. 

Mow heart, 836. 

Small-pox, 112; complications of, 119; confluent 
form, 117; contagiousness of, 112; discrete form, 
116; eruption in, 116; hamorrhagic, 117; inocula¬ 
tion in, 112; recurrent, 120; ’'accination in, 112. 
Small sciatic nerve, affections of, 1038. 

Smell, affections of sense of (see Olfactory 
Nerve), 1006. 

Snake-virus, purpura caused by, 743. 

Snuffles, 270, 

8n/tening of brain, 977. 

Soil, influence of, in cholera, 230; in typhoid fever, 
61. 

Bolanin poisoning, 384. 

Solvent treatment of renal calculi, 713 
Soot, 436. 

•ordes, 79. 
gore throat, 442. 

Soya bread, 422! 

Spasm, congenital gastric, 487; pyloric, 492. 
Spasm, lock, in writer's cramp, 1073. 


Spasmodic wryneck, 1031. 

Spasms, in ergotism, 383; in hydrophobia, £ 
hysteria, 1077; of ?aoe, 1022; of nfhHclcq, 
facial paralysis, 1022; professional, 1072; 
tory, 1055. 

Spastio paraplegia of adults, 9Q9; hereditary 
hysterical, 914; Erb’t syphilitic, 913; chj 
910; secondary, 913. 

Specific infectious diseases, 67. 

Specific treatment of typhoid fbVer, 102. 
Spectra, fortification, 1067. 

Speech (see Aphasia), 055. 

Speech, in adenoid vegetations, 449; in 
paralysis, 904; in insular sclerosis, 930; in 
paralysis, 898; in hereditary ataxia, I 
paralysis agitans, 1043; scanning, in 
scle"jM8, 930. “ 

8pes*plithisica, 334. 

Spiiu^tifida, inyolvepient of cauda equina 
Spinal accessory nerve, paralysisflof, 1030. 
Spinal apoplexy, 936. 

Spinal concussion, effects of, 1097. 

Spinal cord, diffuse and focal diseases of, 1 
Spinal cord, affections of blood-vessels 
amcmia of, 934; chronic lepto-menin 
928; complete transverse lesions of, 93 
pressum of, 938; congestion of, 934; e 
and thrombosis of vessels of, 935; enc 
of vessels of, 035; fissures in. 937; foci 
of, 932; hemorrhage into, 936; lepto-n 
of, 925; localisation of functions of, 871 
meningitis of, 924; sclerosis, primary c 
of, 020, syphilis of, 271; tuberculosis 
tumors of, 941, unilateral lesions of, 93.’ 
Spinal epilepsy, 910. 

Spinal irritation, 1089. 

8pinnl membranes, hemorrhage into 93. 
of. 941. 

Spinal nerves, diseases of, 1033. 

Spinal neurasthenia, 1089. 

Spinal paralysis, atrophic, 914. 

SpLkls, Curtchmnnn'*, 611, 613. 

Spirillum of relapsing fever, 110. 

Spirocluete of Obermeier, 109; of syphili 
Splanchnoptosis, 528. 

8pleen, amyloid degeneration of, in sjt 
in tuberculosis, 321. 

Spleen, diseases of, 760; abscess of, "id 
761; endothelioma of 762; guninut 
infarct of, 761; tumors of, 761. 

Spleen, enlargement of, in congemtu 
269, 271; in malaria, 15, 17. 

8pleen, excision of, in leuluomia, 738 ^ 
Spleen, floating, 529, 760; pulsating, <3 
Spleen, in ague 15, 23; in anthrax. 2.»b 
of liver, 559 , 561; in Hodgkin’* di*" 
leukirmia, 732,734; in rickets, 42S. i; 
miliary tuberculosis, 299; in typh" ,< 

83; in typhus, 107. 

Spleen, rupture of 761; in malaria, 15« 
fever, 08. 

Splenectomy, statistics of, 738, 762. 

Splenic anwmia, 762. 

Splenic fever, 252. 

SplenUation of lung, 316, 615, 622. 
Splenomegaly, family or infantile l,r 
primitive, 762; tropical, fy 
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Spondylitis deformans, 302. 

Spendytoee rhuomiligue, 393 . 

Sporoaoa, 1? parasitic, 1. 

Spotted fever, 105, 157. 

Sprue, 500. 

Sputa, albuminoid, after aspiration of chest. 654 

• alveolar ,pc Us in, 603; amoeba coli in, 0, anchovy 
sauoe, 6; in cancer of lung, 642, in in Alien an. 
154; hmmatoulin^crystals in, 56C, m nnthmeosis. 
633; in asthma, 611; in bronchiectasis, 60S, 
in acute bronchitis, G02; in chronic bronchitis. 
604; in putrid bronchitis, G05, in gangrene of 
lung, 639. 

Sputa, in phthisis, 323; in pneumonia. 175; m 
acute pulmonary tuberculosis, 314; prunc-juice, 
642; uric-acid crystals in, 401. 

Staphylococci, iq broncho-pn^imonin, 62.*^ in 
diphthena, 196, in endocarditis, 789, m peritoni¬ 
tis, 581; in pneumonia, 168; in ^yieimii, *16, in 
septictemin, 2lf; in tonsillitis, 445. 

Status, epilepticus, 1061; hystcricuH, 1084. 

Statufrlymphatious, 755, sudden death in, 755. 

8tcllwag , » sign, 766. 

Stenocardia, 830. 

Steno’i duct, guseous tumors of, 442. 

Stenosis, of aortic orifice, 802; of mitral,orifice. 
808; of pulmonary orifice, 813, 845, of tricuspid 
orifice, 812 

Steppage gait, 378, 380, 1002. 

Sterooraceous vomiting, 522. 

Stercoral ulcers in colitis, 501. 

Stertor, in apoplexy, 970. 

Stiff neck, 396. 

Stigmata, in hysteria, 1083; in purpura, 744. 

StiU’a disease, 393 

Stitch in aide in pneumonia, 174; in pleurisy, 645. 

8tok*9-Adam s disease, 834, 837, 852. 

Stolidity of face in general paresis, 898. 

Stomach, atrophy of, 460; atony of, 492; chronic, 
catarrh of,459, eroaonsof, 470, foreign bodies in, 
480; hffimorrlnige from, 474, 487, hair tumors in, 
486; hour-glass, 175; neuroses of ,400, non-caffcer- 
ous tumors in, 186, syphilis of, 276, t uberculosis of, 
340; ulcer of, 470, waslung out of (lavage), 465. 

Stomach, cancer of, 479; acute, 485; absence of free 
HC1 in, 184, dingnosiR from gastric ulcer and 
chronic gastritis, 485; hicmorrhage in, 483; 
secondarv, 480, vomiting in, 482. 

Stomach contents, examination of, 483. 

Stomach, dilatation of, 467, tetany in, 468. 

Stomach, diseases of, 456. 
omatdtis,434, acute,434, aphthous, 434; epidemic, 
367; fetid, 435, follicular, 434, gangrenous, 437, 
herpetic, 436; mercurial, 437, neurotica chronica, 
436; parasitic, 436; pemphigoid, 430; vesicular, 
434; uremic, 685. 

Stone-cutter’s phthisis, 631. 

Stools, of acute yellow atrophy, 540; of cholera, 
231; of dysentery, 5, 244; of typhoid fever, 80. in 
hmmatemeeis, 489; of obstructive jaundice, 535 

Strabismus, 1015. 

Strangulation of bowel, 510, 524. 

"Strawberry” tongue in scarlet fever, 133 

Streptococci in diphtheria, 196; in endocarditis, 
788; in pneumonia, 168; in peritonitis. 581; in 
pleurisy, 644; in pygpraia, 216; in scarlet fever, 
131; in septicaemia, 235; in tonsillitis, 445. 
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Streptococcus diphtheriti,. 100 . 

Streptococcus eryM|>elutos 211. 

Streptococcus pyogenc-? m broncho-pneumonia^ 
023; in erysiiM-lax, 211 ’ 

Strentothrix a^iiuiiinees, 263 * » 

Stry uro of bile-duct, 5-17 
Stricture of colon, (^kneerous, 521 
Stricture of intestine, 521, after d\senterv, 2-^, 
521, after tuberculous ulcer, 341, 

Stricture of (esophagus, -fed ' 1 

Stricture of pxIorHs, 486 (| 

Stricturenand tumors boo el, 521. 

Stroke, apoplectic. OOfl. • 

Strongylonles mtestmalis, 51. 

Stuttering in manth-bnmtliers. ||«l, 

Stj nan jicasifnts. arsenical habit in. 380. 

Subclavian nrtorv, murmur Iti and tliroMiing of, in 
phthisis, 331 

Suhphrcmc |*eritoiuiis, 581 » » 

Subsuit us tendiuum m Uphold fever, 85. 
Succifksion, Hippocratic, 650 • 

Succiissmn splash in dilated stomai h. 460. 

Sudaiiiinn. in rheumatic fever,*! 2 2 , m typhoid fever, 
74 • • 

Sudoral form of typhoid fever, 75. 

Sugar in the iinne, Ids ^ 

Su||>iioc\amdes m excess hi saliva in rheumatism, 
2J2 

Sun-stroke, 385, aftcr-cfTn ts of*386 
Superinotilitv of stoiincli. 100 
Suppression • urine, l*A, i. 1 st uotiv«0711. 
Suppurativ nephritis, 701 
Suppurative p\lephlcl.itis. 542, 561 
Suppurative tonsillitis, 116 ( ’’ 

Suprarenal bodies, di^cyscs of, ,7561, hicmorrlingc 
info, 760, tulK^rcu^.sis of, 760, tumors of, 760. 
Suprarenal extract, Imitiiienl fi\, 759 ^ 

Surgical kidney, 701 * , 

Suspension m compression paraplegia, 910 
Sweating, m acute rheunmtisin, 222, in ague, 17; 
in djalietes, 414; m phtluse>. 32S, hi pyii-niin. 
217, in typhoid fever, 75; m ymlignanf endo¬ 
carditis, 790, profusQ, hi rickets. 128, unilateral; 
in cervical caries, 939, unilateral, in uneurism, 
860 

Sweating sickness, 367. 

Swine fever, 368. 

Sydruham'" chorea, 1045 
Synmictrual gangrene. 1101. 

Symiiathetir ganglia, in AtiilitoA’* disease, 757. 
SymiMitbctic nerve fibres (see Y'aso-motoh). 
Symptomatic parotitis, 411 

SyncojH 1 , fatal, in eordiae disease, 800. 827', in 
phthisis, 338, in pleurnl eflimion, 048, local, 1100 
Synovial rheuinatiHin (sec Gonorkikkal Khu'- 
matihm), 282. 

Synovitis, gonorrhmal, 282. , ‘ 

Synovitis, symmetrical, in congenital syphilis, 271. 
Syphilides, macular, 268, papular, 2»*H; pustular, 
2<*8, sipiamous, 268; tholate, 200. 

Syphilis. 265, accidental infection, 206; acquired. 
267, amyloid degeneration in, 269, bone lesionB, 
271; congenital,260, and dementia parolyticj.269! 
272, diagnosis, 278, early nerve lesions, 272; gun* 
mata in, 267, 269. hereditary transmission, 200; 
inodes of infection. 206; of brain and cord, 271, 
988 of circulatory system, 276; of digestive tract, 



276) anftfe ixmn&ee. 281; of Urn, 274; tad 
locomotor ataxia, 260, 886; of lung, 273; and 
# marriagdl 281; orchitis 10, 277; primary stage of, 
267; prophylaxis of, 278; quaternary stage of, 
260; Anal. 277; secondary stale of. 267; tertiary 
stage of. 269; third feneration, CT1; of tr^ea 
and bronchi. 273; and vaedhia, 120; viaoeral, 

F »• 

Syphilis twmorrhcgiea neonatorum, 270, 747. 
Syphilitic arteritis. 27). • 4 

SjpluHtic fairer. 267. 

^ftnwtlo nephritis. 277.^ 

S>ringoofcelia, W3. 

Tabes, diabetic, 418. 

Tabes dorsalis (see Locomotor ATAiuf, 886; in 
chronic efgotism, 388. 

Tabes dorsalis spasmoilique 900. f 

Taoes mesenteries,*308. I 

Tabo-paralysis, 895. 

Tache e^rtfbrale, 75,803. * 1 

Taches bleu&trea, 54. 75? 

Tachycardia, 706,83/fc neurasthenic, 1090; paroxys¬ 
mal, 836. . a 

Tactile fremitus, in pneumonl*. 176; in pleural 
(.^effusion, 646; in pneifrhothorax, 058; in pulmo- ■ 
hflfy tuberculosis, 329; at right apex, 329. 

Tami*, varieties of, 28,29,31,32. * 

Tumiaris, intestinal!somatic, 31. 

Tapping, in ascites, 592; in cirrhosis of the liver, ! 

563; in pericarditis, 782! , 

Taste, disturbanoea of, 1028; tests for « «e of, 1026. 
Tea, neuritis caused by, 1002. ; 

TeAomysa fuaca^ 55. 

Teeth, actinomyo^s in, 26^j looseness of, in sejirvy, 
751; effects of stomatitis on. 438; erosion of. 438; 

H utchintm’t, 271,438; of infantile stomatitis, 438. 
Teiohop^a, 1067. • 

Telangiectasia, multiple, in recurring epistaxis, 595, 
749. 

Telegrapher’s cramp, 1072. 

Temperature sense, loss of, In syringomyelia, 943; 
in Morvan’t disease, 944. 

Temperature, subnormal, in acute alcoholism, 369; 
in acute tuberculosis, 299; in apoplexy, 970, in 
heat exhaustion, 385; in malaria, 22; in pulmonary 
tuberculosis, 327; in tuberculous meningitis, 303; 
in uramia, 684. 

Temporal lobe, tumors of, 990. 

Temporo-sphenoidal lobe, centra for hearing In, 
1023. 

Tender points in neuralgia, 10C9; in neurasthenia, 
1088. 

Tender toee, in typhoid fever, 80. 

Tendon-refleas (see Reflexes). 

Tendon transplantation in infantile paralysis. 912, 
%18; in hemiplegia 981. 

Tenth nerve, lesions of. 1027. 
i Terminal Infections, 218. 

Tertian ague, 17. 

Testes, tuberculosis of, 348; syphilis of, 277; and 
tonsils, relations between, 445; (see also Orchi- 
1 * tb6. 

' Cetaau, 258; bacillus of, 259; cephalic, 260; 

. neonatorum, 258; pseudo, 260; and vaodnia, 127. 

81 Tetany, 1074; after thyroidectomy, 1074; epidemic 
or rheumatic, 1074; in dilatation of the stomach, 


468, 1074; Idiopathic wnrkm. , 
wadm*. 1074:1, typhoid « m 
Tetrodoo. poisoning by, 383. ’ t ‘ 

'Therapeutic test in syphilis, 278 
’W. mnm. in dlireh®* 
in mophthilnlo mitre, 70S; in 

TUmuto fever, 385; continued, 387 
Thermic eeiue, la. of, In »yri„ rt my, I , 943 
Third nerve, ilueue. of, 1013. 

ThiiJ nerve, recurring penlyeb 0 (, in,. . 
imrelyu. of, 1013. ’ “ 

J Thiret in dubetea, 4H. 

Thmurit dierue, 1112. 

Thoracic duet, tuberculoid, of, 298. 

; lieformiljeof, in moutli-breathm 

! rickets, 428. 

Thorn j in emphjaem^ 036; in phibiVu. 293 
Thom-headed worms 51. • 

Thornwaldi’i disease, 450. “ ‘ 

Thread-worm, 30. 

Throbbing aorta, 8M. 1000. 

Thrombi in heart. 809; in pneumonia, 171. 
Thrombi in veini^ in typhoid fever, 78 
Thrombi, marantic, 983. 

Thrombosis. In pneumonia, 181; of cerebral 
977; of cerebral sinuses, 983: of eerel.n 
983; of mesenteric vessels. 533; of portal \ 
Thrush, 436. 

Thymic asthma, 599, 772. 

Thymus gland, diseases of, 771; abscess 
in acromegaly. 1106; atrophy of, 
exophthalmic goitre, 773; tumors of. 
swtence of, 772; enlargement of. 77: 
death in, 772. 

Thymus Tod, 756. 

Thyroid extract, administration of. 771, 
Thyroid gland, aberrant or accessory 
764; absence of in cretins, 768; ade’ 

764; cancer of. 764; congestion of, ' 
oflithalmio goitre. 767; in goitre, 7( 

764; in myxeedema, 770; sarcouu 
tumors of, 764. 

Thyroid gland, diseases of, 763. 

Thyroidism, 771. 

Thyroiditis, acute, 763. 

Tic convuNif, 1053 

Tic douloureux. 1009; extirpation « 
ganglion in, 1070. 

Tick fever, 53, 368. 

Ticks, 52. 

Tinnitus aurium, 1023. 

Tobacco, influence of, on the heart, 84! 

Tongue, atrophy of. 1033; eesem.i of, 41 
ical, 438; in bulbar paralysis. 004; s 
spasm of, 1033; tuberculosis of, 3-’ 
hemiatrophy of, 1033; tremor 0 
paresis, 897; ulcer of franum in wh 
i50. 

Tonsillitis, 445; acute, 445; nlbumi: 

endocarditis in, 446; in the newly 
Tonsillitis, chronic, 447; follicular, 44/ 
suppurative, 446; and rheumatism 
Tonsils, abscess of, 446; calculi 0 
masMs in, 450; enlarged. 447; ai 
lions between, 445; tubejjpulosifl 0 
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Klhl. 401. 

prfcal diMflod*, «pin*l, 831? cwebml, 047. 
prd((dU<. 396, 1030; Congenital, 1030; fecial 

g Mynunctry to, 1030; mental, 1031; epaemodic, 
*• A 

nlft, %4' in pneumonia, 188. 

gutmia, 468. 

ec, in senticflomia, 213. 

Vaoheal tagging, 838. 
potion anei'rum, 855. 
fainoe in h> .teria, 1078, 1084. 
fcuW# semilunar space, 647. 

Wmma aa a factor in abaceaa of the liver, 503; can- 
«>r of the etomach. 479; in .lelirium frame™, 371- 
to iuomntuna, 609; in neurasthenia, 1090; iii 
cyata of pancreas, 677; in pneumonia, 100; u, 
tuberculosis, 295. , 

jmblee in cattle, 365. 

.mor, dcohnlic, 37°, 1045;* to tJmvc’ dSSaee, 
/67, hereditury, 1045, hysterical, 1045, 1080; in 
exophthalmic goitre, 767, intention. 030; lJud 
378; in pnraljris ngitnn,. 1043; Rnulu’, type of’, 
1080; senile, 1045; simple, 1044, toxic, 1045; 
volitional, in insular sclerosis, 930. 

Trichina spiralis, 3Q ; distribution of, 41, statistics 
of, in American hogs, 41; in (iermany, 41; > iuodos 
of infection. 41. 

TrichiniasLs, 30, epidemics of, 42; prophylaxis of, 44. 
Trichocephulu* dispar, 51. 

Trichomona^ \agumlis, 25, T. liominis, 25. 

Trichter brust, 329, 449. 

Tricuspid regurgitation. 811. 

Tricuspid valve, disease of, 811; insufficiency of, 
811; stenosis of Si 2. 

Trigeminal neuralgia, 1009. 

Trigeminus (see Fifth Nkhvl). 

Trilocular heart, 844. 

rrismus, neonntonun, 258; hysterical, 1079. 
Trommer’s test. 413. 

Trophic disorders, 1100. 

Tropical dysentery, 2. ^ 

rrouueau'a symptom, in tetany, 1075. 
Trypanosomes, varieties of, 7. 8. 

Trypanosomiasis. 7, and sleeping sickness, 8. 

Tsetse fly disease. 7. 

Tubal pregnancy, ruptured, simulating peritonitis, 
584. 

■ubercle bacilli, 285, 323. 

ubercle, diffuse infiltrated, 297, miliary, 295, 318; 
changes in, 295; structure 0^ 2 95; noduiar, 295. 
ibercles, miliary, in chronl^pitliisis, 318. 
ibercula dolorosa, 1005. ' 

iberoulin, 286; test, 350; treatment, 356. 
iberctilosis, acute miliary, 298, general or typhoid 
form, 299; meningeal form, 301; pulmonary form, 
300. 

uberouloais, 284; bacillus of, 285, 323; changes 
produced by bacillus, 295; chronic miliary, 318; 
of circulatory system, 349; cirrhotic, of liver, 342; 
conditions influencing infection, 292; congenital, 
287; dietetic'treatment of, .356, distribution of 
the tubercles in, 295; duration of pulmonary form 
of 350; hereditary transmission of, 287; in¬ 
dividual prpphyhuds in, 352; infection by meat, 
192; infection by milk, 292; infection by inhala- 
Jon, 290; inooulatiofc of, 289; in infants, 338; in 


I old age, 337 . mastitis, 334* «_ 

modes of death in pulmuna^.’ 33^^’ 

I ttatom in, 287, nutur^/ or .pontau'eou., cu£ 

342’* Jf a F T'" 3 ' Cnna1, m ’ *’ f hrain 

.Mem **■ ° f 

2J 3W; of liver. Ml; a, 

7 ,J "' enk **■ V f *7— »» —ml. «9; 

ovanes. 348, of ixva-anliuiu. 309; of peri- 
toamum, 310; of placenta, 348; „f p^, 
prnslata, 347; of raemwnicnihrence. 308;.of 
testes. 348; of Often. »,„| I.I n .|.|.. r , 347. of uteri. 

'"Vr- - prrmanoy.'in- , 

287 fl' 1 Mr, >l>Bylnx , H i„, 331; .pasmlo- 
287, pulmonary, 312, ami tvi.lu.i.l fever, 90; and 
vaeeutta ,2«;fn.l vah ular dwmw of heart, 337. 

/ M/artf » treatment of niicurism, MU. 

Tumors of brain, 9K8 
Tunnel anaunia, II. 0 

T wIH ts and knots in the tame!. &». 

Tympanites, in intn-tuud olintnietinn. hhi, hyslen- 
na | .J082, in peril.,min,, Sh.^,,, tulsTeulnu. lien- 

tonitis, 311; i„ n ... fcv „ r KOj t onu|<i ()f 

sudden heart failure, 531. . - 

Typhlitis, 512. » T*** 

lyptand fever. 57; ntairtivc form, 90; afebrile, 74 
91. ambulatory form. 71,01, amentia in, 70; and 
tulMTciiloms.OO. bacillus of, 69, uirriers, 62: chills » 
id, 71, eireulatory system In, 76, .'lalwtes in, 90 , 
dinrrhieu in, 79, digestive sj.lem to, 78; Kkrluh’i 
n-iieli.ni in, 87; orysiia-lns In. 89, grave form of 
111, lirenilirrimge in. 80 , liieimirrhagie. 91; |,is- 
(nrieal nolo on, 67, immunity from, 69; nnd 
influeiixa, 90,_ in the ngisl, 91; in children. 91, 
in the bid us, 92; in pregnnney, 92; ln|ian,lini^v 
in, 103; liver in, 08, 83; Muidslons eiddemir of, 
C2, meteorism in„80;’inild fu.in, 90 ; mode. of 
conveyance of, 01; nervous system in, 00, 85; 
noma in. 89, 91; osseous system in, 88; uysten 
and, 03, parotitis in. 79; iierforntion of ’towel in. 

07. 81, itcritonifis in. 82. 103, polyuria in, 87, 
post-typhoid variations of (eni|NTuturn in. 72, 
prognosis of. 00; prophylaxis of. 00, pyuria in. 

8H, relapses in. 02; renal system id, 87, respiratory 
system in, 84; and scarlet fever. 89. 138; serum 
therapy in, 102; skin rashes in. 74; spleen in, 83; 
tender toes in, 88; tetany in, 80; nnd tuberculosis, 

90, varieties of, 90; Widal's reaction in typhoid 
fever. 94, Durham's theory of relapse in. 03. 

Typhoid gangrene, 78, s‘ptieu-inia, 89. 

Typhoid psychoses, 80. 

Typhoid spine, 89 9 

Typhoid state in obstructive jaundice, 630; in lout* 
yellow atrophy, 539. 

Typho-lumbricosis, 39. 

Typho-malariul fever, so-called, 95, 20 

Typhotoxin, 05. 

Typhus fever, 105; complieationa and sequela* pf, 
108. 

Typhus siderans, 108. 

Tvrosin. 539. 

Tyrotoxicon. 382. 

Ulcer, cancerous, of intestine. 502; gastric, 470; of 
duodenum, 470; of bowel in dysentery, 3; in 
typhoid fever, 66. • 

Ulcer of mouth, 435, in the new-born, 436; in 
nursing women, 435; of palate in infanta, 436. 
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Otar, perttitin*. o( toot, b tab* Ml; to dUbdta, 
417. 

Uloeratlv^ endocarditis, 7y. 
eUlcers, Parrott, 436. 

Ulnar ^enw, affection* of, 1(97. 

Uneinaria Americana, 40. 

Unolnariari*. 44. % # 

Unconsciousness (see Coma). 

Unduiant fever, 347. 

Uijsmia, 683; cerebral 9 manifeetations of, 683; 
coma In, 684; convulsions in, (B4; diagnosis from 
• ^apoplexy*. 686 ; dyspnoea in, 684; headache in, 
684; in nephritis, 686 . 703; latent, 0B8; local 
pataka in, 684; mania in, 683; cedema of brain 
in, 96£; stomatitis in. 685; theories of, 083. 

Urate (lithate) of soda in gout, 3W. • 

Urates in the urine, 677. 

Urgtes (lit&ates), amorphous, 077. 

Ureter, blooking of. 668 ; mucous cysts of. 2; ob¬ 
structed t>y calSuli, 711; psoroepermiasis of, 2; 
tuberculosis of. 347. « # 

Urethritis, gouty, 465. * 

Uric add, calculus, 709; deposition of, 677; in gout, 
398? in urine, 677; * showers,” 405. 

Uric-add diathesis (see LithjEMIa). 677. 

Uric-add headache, 405* 

•Uric-add theory of gout. 398. 

Urinary calcu]p 709. 1 

Urine, ano maun secretion of, 668 . 

Urine, density of, in acute nephritis, 688 ; in chronic 
nephritis, 698; in diabetes, 415; in diabetes in¬ 
sipidus. 420. 

Urine, haemoglobin in, 670. 

Ujjpe, in acute yellow atrophy o'f liver, 040; j 
grave anemia, #29; in diabetes insipidus, 420j1 
diabetes s iqaUifta, 410* b .diphtheria, 2(A; 
erysipelas, 2l2; in gout, 402,404,400; in jaun< 

535;dn melanuria, 680; ii^ pneumonia, 179; in 
pulmtaury tuberculosis, 334; in typhoid fever, 
87; ogalates in, 678; pus in, 676. 

Urine, quantity of, in chronic Bright’s disease, 
608; in diabetes insipidus, 425; in diabetes 
mellitus, 415; <n intestinal obstruction, 522. 
Urine, retention of, in typhoid fever, 87. 

Urine, suppression of, 668 ; treatment of, 660; in 
cholera, 231; in acute nephritis, 689; in scarlet 
fever, 130; in acute intestinal obstruction, 522; 
obstructive suppression, 711. 

Urine, tests for albumin in, 673; biliary pigment in, 
530; blood in, 669; albumoee in, 674; peptones in, 
674. 

Urobldn, increase of, in pernidous anemia, 729. / j 
Uro-genital tuberculosis, 343. 

Urticaria, alter tapping of hydatid cysts, 30; in 
bronchial asthma. 610; epidemics, 56; giant form 
(see Neurotic (Edema), 1104; with purpura, 744; 
small-pox, 116; in typhoid fever, 70. 

Uterus, tuberculosis of, 348. 

Uvula, oedema of, 442; infarction of, 442; necrosis 
and sloughing of, 442, 740. 

Vtfbdnation, 123; law, 124; mark, 120; technique of, 

1 127. rashes, 126; uloers, 126; value of, 127; 

against typhoid fever, 98. 

Wcdne, antityphoid, 98. 

Vaccine lymph, choice of, 127. 

Vaccinia, 123; bacteriology of, 120 ; generalised, 126. 


Vacdno-syphlHa, 136. 

Vagabond's discoloration, 04 , 7 x 0 
VaDsix'i points, 1068* . 

Valvular diwue of h«rt, 793; and tuben 
Vogues’# disease, 762. 

Varioelia, 128; hemorrhagic, 129 . 
Varioella bullosa, 129; esoharotioa, 129. 
Varioeii® variolaformes, 129. c 

Varioes, cesophageal, in drrhoeis of liver 
Variola, 113; hemorrhagica, 140, 117 , 
115. 4 

Variola hemorrhagica pustuloea, 118. 
Variola sine eruptione, 119. 

Varioloid, 110, 119. 

Vaso-motor disorders, 1100. 

Vaso-motor disturbances in caries, 030; { 
pleurisy, 656; ip exophthalmic goitre 
heoiicrania. 1067; in myelitis, T)45; in 
1009. '» - - 

Veins? cerebral, throftabotds in, ($3; cerv 
tolio collapse of, 783; pulsation in, 3 
1090; sclerosis of, 851. 

Vena cava, twist in, 645. 

Vena cava, superior, perforation of, by 
856, 865. 

Venereal disease, 265. 

Venesection (see Bloodletttn jj 
Venous pulse, 333, 1049, 1090. 

Ventricles of brain, dilatation of (hydra 
996; puncture of, 998. 

Ventricular hemorrhage, 968. 

Verruca TIB ~ 

Vertebrae, caries of, 938; cervical, o...ies 
Vertebral artery, obstruction of, 979. 

auditory, 1024; oerebellar, 954; i 
sderdeifl, 86 &; in brain tui 

Vedoulnseminales, tubercuWsof, 347. 

Vic&riou^spieteJdj*Jj9% hemoptysis, 61 
Vincents angrfafjffr J ** 

Viny flxt, 257. 

VisceroptosiB, 528. 

Vision, double, 1016. 

Vitiligoidea, 535. 

Vocal fremitus, 170, 637, 640; resonance, 
Voioo (see Speech). 

Voioe, alteration of, b mouth-breathers, 
Volitional tremor, 930. 

Volvulus, 520, 524. 

Vomica, 319; signs of, in phthisis, 331. 
Vomit, black, 237; coffee-ground, 483. 
.ynwiiUmr b Additon’t disease. 758; ii 
fheaBe, 699; b cerebral abscess. 994; i 
tumor, 989; In acute obstruction of ■ 
522; b chronic ulcerative phthisis, 333 
stone colb, 711; in gac t rie eaneer, 48: 
tri e ulce r. 474; hysterical fecal, 10 
mittent, of Leyden, 1103; b ohronic 0 
of intestines, 523; in tuberculous menin 
b migraine, 1067; b peritonitis, 582; 
pox, 115; nervous, 491; primary peri' 
sterooraceous, 022 ; uremia, 680. 
von Noordtn’t dietary b obesity, 432. 

Wall-paper, poisoning by areenb b, 379 
Warnings b apoplexy, 960 • 
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, poet-mortem, 288, 

\ ovf itomach, 466,170. 

•ennonn'i motion, 278. 
latlr-hammer puke, 801. 

Viter, infection by, in diphtheria, 193; in cholera, 
9; in typhoid fever, 81. 

I.t« o* the brain,” 301. 

(■, ayndrome of, 303,973,991. 
r*i teat in ga^ric hemorrhage, 474. 

_ 4, ' 

ft disease, 745. 

it hemiopio pupillary inaction, 1012. 
let-pack, 138. 
lip-worm, 51. 

if hits infarct of coronary arteriH, 823. 

7hite softening of the brain, 97^ 
lite thrombi in-heart, 809. 

.jfi^hoopfng-cuiigh, 148. 0 

fc^MicM’* dines* (see EAdemIc R*ntflLoBi- 
1 - nubia OF thkNiw-bouk), 270,071,747. 

J Winged seapuhe." 329. 
mfintrich’t ogn, 331. 

> firing and electrolysis in aneurism, 862. 


WoOln, malndu lie, 614. 

Wool-sorter's disease, 252,254. 
Word-blindness, 859. # 

Word-deaine#s, 950 

Wormian bones in Iftlroccphalmi, 997.* 
Worms (sec kmsiTBt) 

W#unds of the Hq^rt, 831 
Wnst-drop, 1037; inVad-poisoning, 377. 
Wnter’s cramp, 1072 
Wryneck, 1030; spasmodic, 1031. 

Xantbelnsinn, 5 J 5 . 

Xantlnrt calculi, 719. * 

Xanthomata, 417, 535, 551. 

Xanthopsia, 39, in jaundice, 630, 
Xerostoitlia^n. 

• 1 

Yellow fever, 233, epidemics of, 233. 
Yellow softening of brain, 978. 

Yellow vision, 39 

1 ' , 1 

Zinc, peripheral neuritis (mm, 1002, 
Zomnotherapy, 350, 

Zona,900, 
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SECTION IX. 


DISEASES OF THE CIRCULATORY SYSTEM. 


A DISEASES OF TIIE PERICARDIUM. 

I. PERICARDITIS. 

Pericarditis is the result of infective processes, primary or secondary, or 
arises by extension of inflammation from contiguous organs. 

Etiology.— Primary, so-called idiopathic, inflammation is rare; but it lias 
been met with in children without any evidence of rheumatism or of any local 
or general disease. Certain of these cases are tuberculous. 

Pericarditis from injury usually comes under the care of the surgeon in 
connection with the primary wound. The trauma may lie from within, due 
to the passage of a foreign liody—a needle, a pin, or a bone—through tho 
oesophagus—a variety exceedingly common in cows and horses. 

Secondary : (a) Most frequently in connection with rheumatism. The 
percent^ given by different authors ranges from thirty to seventy. In our 
330 cases of rheumatic fever (Johns Hopkins Hospital) pericarditis occurred 
in twenty—practically 6 per cent. The articular trouble may lie slight or, 
indeed, the disease may be associated with acute tonsillitis in rheumatic sub¬ 
jects. Certain of the so-called idiopathic cases have their origin in an acute 
tonsillitis. The pericarditis may precede the arthritis. (6) In septic pro¬ 
cesses; in the acute necrosis of bone and in puerperal fever it is not uncom¬ 
mon. (c) In tuberculosis, in which the disease may be primary or part of a 
general involvement of the serous sacs or associated with extensive pulmonary 
disease, (d) In the fevers. Not infrequent after scarlatina; it is rare in 
Tnftuflfia , smfll UpoY, typhoid fever, and diphtheria. Tn pneumonia it is not 
uncommon, ocenrring in 31 among (j(i5 in my clinic (J. A. Chatard). Post 
mortem there were 184 cases with 29 instances of pericarditis. It is most 
fretjuent in double pneumonia, and in our series with disease of the right side, 
if only one lung was involved. Pericarditis sometimes complicates chorea; it 
was present in 19 of 73 autopsies which I collected; in' only 8 of these was 
arthritis present, (e) Terminal pericarditis. In gout, in chronic Bright’s 
disease —pericardite brightique of the French—in arterio-sclerosis, in scurvy, 
in diabetes, and in chronic illness of all Boris a latent pericarditis is common 
and is usually overlooked. 

(/) By Extension .—In pleuro-pneumonia it forms a serious complication, 
and was present in 5 cases of 100 post mortems (Montreal General Hospital). 
It ia most often met with in the pleuro-pneumonia of children and of 
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alcoholics. With simple pleurisy it is rare. In ulcerative endocarditis, puru¬ 
lent myocarditis, anil in aneurism of the aorta pericarditis is occasional!) 
found. It may also follow extension of the disease from the mediastinal 
glands, the ribs, sternum, vertebra;, and even from the abdominal viscera. Tin- 
ordinary pus cocci, the pneumococcus, and the tubercle bacillus are the chief 
organisms met with in acute pericarditis. 

Pericarditis occurs at all ages. Cases have been reported in the foetus. 
In the new-born it may result from septic infection through tho navel 
' Throughout childhood the incidence of rheumatism and scarlet fever make- 
it a frequent affection, whereas late in life it is most often associated with 
-tuberculosis, Bright’s disease, and gout. Males are somewhat more frequenth 
attacked than females. Climatic and seasonal influences have been mentioned 
by some writers. The so-called epidemics of pericarditis have been outbreak* 
of pneumonia with this as a frequent complication. 

Of 100 consecutive cases at the Boston City Hospital, in SI the exudate 
was dry, in 41 serous, in 4 luemorrhagic, and in 5 purulent. Thirty-four cases 
showed signs of old valvular disease; rheumatism was a factor in 51; pneu¬ 
monia in 18; and in 1 chronic nephritis. Of the 100 cases 13 died (Sears). 

Acute PtuntNOUS Pericarditis. 

This, the most common and benign form, is distinguished by the small 
amount of exudate which coats the surface in a thin layer. 

It may be partial or general. In the mildest grades the membrane looks 
lustreless and roughened, due to the presence of a thin fibrinous sheeting, 
.which can be lifted with the knife, showing beneath an injected or eechymotic 
serosa. As the fibrinous sheeting increases in thickness the constant move¬ 
ment of the adjacent surfaces gives to it sometimes a ridge-like, at others a 
honeycombed appearance. With more abundant fibrinous exudation the mem¬ 
branes present an appearance resembling buttered surfaces which have been 
drawn apart. The fibrin is in long shreds, and the heart presents a curiously 
shaggy appearance—the so-called hairy heart, of old writers —cor villosum. 

In_mild grades the subjacent muscle looks normal, but in the more pro¬ 
longed and severe cases there is myocarditis, and for 2 or 3 mm. beneath the 
visceral layer the muselo presents a pale, turbid appearance. Many of these 
acute eases are tuberculous and the granulations are easily overlooked in a 
superficial examination. 

There is usually a slight amount of fluid entangled in tho meshes of fibrin, 
but there may be very thick exudate without much serous effusion. 

Symptoms. —Simple plastic pericarditis, like simple endocarditis, presents 
as a rule no symptoms, and unless sought for there are no objective 0gns, and 
this is the reason why it is so often overlooked, and why in hospitals the dis¬ 
ease is relatively more common in the post-mortem room than in the wards. 

Pain is a variable symptom, not usually intense, and in this form rareh 
excited by pressure. It is more marked in the carlv stage, and may be 
referred either to the praecordia or to tho region of the xiphoid cartuagc. 
Instances are recorded of pain of an aggravated and most distressing char¬ 
acter resembling angina. Fever is usually present, but it is not always easy 
to say how much depends upon the primary disease, and how much upon the 
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pericarditis. It is as a rufc not high, rarely exceeding 10i..r. In rheumatic 
cases hyperpyrexia has been observed. 

Physical Signs. -Inspection is negative; jxilpalion may reveal the pres¬ 
ence of a distinct fremitus caused by the rubbing of the roughened pericardial 
surfaces. This is usually best marked over the right ventricle. It is not 
always to be felt, even when the friction sound on auscultation is loud and 
clear. Auscultation: The friction sound, due to the movement of the peri¬ 
cardial surfaces upon each other, is one of the most distinctive of physical 
signs. It is double, corresponding to the systole and diastole; but the syn¬ 
chronism with the heart-sounds is not. accurate, and the to-aud-fro murmur 
usually outlasts the time occupied by the first and second sound. In rare 
instances the friction is single; more frequently it appears to be triple in char¬ 
acter -a sort of eanler rln -1 Inn r | be sounds have a peculiar rubbing, grilling 
qualify, characteristic when once recognized, and rarely ..luted by endo¬ 
cardial murmurs. Sometimes instead of grating there is a creaking quality_ 

the bruit de cuir nruf —the new-leather murmur of the French. The peri¬ 
cardial friction appears superficial, very close to the ear, and is usually inten¬ 
sified by pressure with the stethoscope, it is best heard over the right ven¬ 
tricle, the part of the heart, which is most closely in contact with the front, 
of the chest—that is, in the fourth and fifth interspaces and adjacent portions 
of the sternum. There are instances in which the friction is most marked at 
the base, over the aorta, and at the superior relleelion of the pericardium. 
Occasionally it is best heard at the apex. It may be limited and heard over u 
very narrow area, or it, may ho transmitted up and down the sternum. Thera 
arc, however, no definite lines of transmission as in the endocardial murmur. 
An important point is the variability of the sounds, hofh in [Hisition and 
quality; they may be hoard at one visit and not at another. The maximum 
of intensity will he found to vary with position. Friction may he present 
with a thin, almost imperceptible, layer of exudate; on the other hand it may 
not be present with a thick, buttery layer. The rub may be entirely obscured 
by the loud bronchial rides in pneumonia, in which disease pericarditis is not 
recognized clinically in more than half the eases, only l.'S in :il cases in my 
series. 

Diagnosis.—There is rarely any difficulty in determining the presence of 
a dry pericarditis, for the friction sounds are distinctive. The double murmur 
of aortic incorapetency may simulate closely the to-and-fro pericardial nils. 

I recall several instances in which this mistake was made. The constant char- 
acter-of the aortic murmur, the direction of transmission, the phenomena in 
the arteries, and the associated conditions of the disease should be sufficient to 
prevent this error. 

I have never known an instance in which pericarditis was mistaken for 
acute endocarditis, though writers refer to such, and give the differential diag¬ 
nosis in the two affections which so often occur together in children. The 
only possible mistake could be made in those rare instance-, of single soft, 
systolic, pericardial friction. 

Bleuro-pericardial friction is very common, and ruav be ns-ociatod with 
endo-pericarditis, particularly in ca-cs of plcuru-pnciimoniu. It is frequent, 
too, in tuberculosis. It is best heard over the left border of the heart, and is 
much affected by the respiratory movement. Holding the breath or taking 
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a deep inspiration may annihilate it. The rhythm is not the simple to-and- 
fro diastolic and systolic, but the respiratory rhythm is superadde^ usual I \ 
intensifying the murmur during expiration and lessening it on inspiration. 
In tuberculosis of the lungs there are instances in which, with the friction, 
a loud systolic click is heard, due to the compression of a thin layer of lung 
and the expulsion of a bubble of air from a small softening focus or from a 
bronchus. 

And, lastly, it is not very uncommon, in the region of the apex beat, 
to hear a scries of fine crepitant sounds, systolic in time, often very dis¬ 
tinct, suggestive of pericardial adhesions, but heard too frequently for this 
cause. 

Course and Termination.—Simple fibrinous pericarditis never kills, but 
it occurs so often in connection with serious affections that we have frequent 
opportunities to see all stages of its progress. In the majority of cases the 
inflammation subsides and the thin fibrinous laminae gradually become con¬ 
verted into connective tissuo, which unites the pericardial leaves firmly to¬ 
gether. A very thin layer may “ clear ” without leaving adhesions. In other 
instances the inflammation progresses, with increase of the exudation, and the 
condition is changed from a “ dry ” to a “ moist ” pericarditis, or the peri¬ 
carditis with effusion. 

In-a few instances—probably always tuberculous—the simple plastic peri¬ 
carditis becomes chronic, and great thickening of both visceral and parietal 
layers is gradually induced. 

Pkrioabditis with Effusion. 

t Commonly a direct sequence of the dry or plastic pericarditis, of which 
it is sometimes called the second stage, this form is found most frequently in 
association with acute rheumatism, tuberculosis, and septicaemia, and sets in 
usually with the symptoms above described, namely, prsecordial pain, with 
slight jever or a distinct chill. 

In children the disease may, like pleurisy, come on without local symp¬ 
toms, and, after a week or two of failing health, slight fever, shortness of 
breath, and increasing pallor, the physician may find, to his astonishment, 
signs of most extensive pericardial effusion. These latent cases are often 
tuberculous. W. Ewart has called special attention to latent and ephemeral 
pericardial effusions, which he think's are often of short duration and of 
moderate siie, with an absence of the painful features of pericarditis. The 
effusion may be sero-fibrinous, htemorrhagie, or purulent. The amount varies 
from 200 or 300 ce. to 2 litres. < In the cases of sero-fibrinous exudation the 
pericardial membranes are covered with thic k, creamy fibrin, which may be 
in ri dges or honeycombed, or may present long, villous extensions. The 
parietal layer'may be several millimetres.in..thickness and may form a firm, 
leathei^ membrane. Thejnemorrhagic exudation is usually associated with 
tuberculous, or with cancerous pericarditis, or with the disease in the aged. 
The lymph is less abundant, but both surfaces are injected and often show 
numerous hemorrhages. Thick, curdy masses of lymph are usually found in 
the dependent part of the sac..' 1 In the purulent effusion the fluid has a creamy 
consistency, particularly in tuberculosis. In many cases the effusion is really 
aero-purulent, a thin, turbid exudation containing flocculi of fibrin. 
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Thu pericardial layers are greatly thickened and covered with liln in. When 
the fluid is pus, they present a grayish, rough, granular surface. Sometimes 
there are distinct erosions on the visceral membrane. The heart muscle in 
these eases becomes involved to a greater or less extent, and on section, the 
tissue, for a depth of from 2 to :i mm„ is pah' and turbid, and shows evi¬ 
dence of fatty and granular change. Endocarditis coexists frequently, but 
rarely results from the extension of the intlnmmalion through the wall of 
the heart. 

Symptoms,— Even with copious effusion the onset and course mav be so 
insidious that no suspicion of the true nature of the disease is aroused. 

As in the simple pericarditis,' pain may be present, cither sharp and stub¬ 
bing or as a sense of distress and discomfort in the cardiac region. It is more 
frequent with effusion than in the plastic form. Pressure at the lower end of 
the sternum usually aggravates it. Dyspiuva is a common and important 
symptom, one which, perhaps, more than any other, excites suspicion of grave 
disorder and leads to careful examination of heart and lungs. The patient is 
restless, lies upon the left side or, as the effusion increases, sits up in lied. 
Associated with the dyspmea is in many cases u peculiarly dusky, anxious 
countenance. . The pulse is rapid, small, sometimes irregular, and may present 
the characters known as pulsus paradoxus, in which during each inspiration 
the pulse-beat becomes very weak or is lost. These symptoms are due, in great, 
part, to the direct mechanical effect of the fluid within the pericardium which 
embarrasses the heart’s action. Other-pressure effects are distention of the 
veins of the neck, dysphagia, which may lie a marked symptom, and irritativo 
cough from compression of the trachea. Aphonia is not uncommon, owing 
to compression or irritation of the recurrent laryngeal as it winds round thp 
aorta. Another important pressure effect is exercised upon the left lung. In 
massive effusion the pericardial sac occupies such a largo portion of the antero¬ 
lateral region of the left side that the condition has frequently been mistaken 
for pleurisy. Even in moderate grades the left lung is somewhat compressed, 
an additional element in the production of the dyspncca. 

Great restlessness,'insomnia, and in the later stages loW delirium and coma 
are symptoms in the more severe cases. Delirium and marked cerebral symp¬ 
toms are associated with the hyperpyrexia of rheumatic eases, but apart from 
the ordinary delirium there may l>e peculiar mental symptoms. The patient 
may become? melancholic and show suicidal tendencies. In other cases the 
condition resembles closely delirium tremens. Hibson, who has specially de¬ 
scribed this condition, states that the majority of such cases recover. Chorea 
may also occur, as was pointed out by Bright. Epilepsy is a rare complication 
which has occurred during paracentesis. 

Plii'sxcAL Signs. — Inspection .—In children the/ pnecordia bulges and 
with copious exudation the antero-latcral region of the left chest becomes 
enlarged. A wavyjimpulse may lie seen in the third and fourth intersjtfcees^or 
there may be no impulse visible. The intercostal spaces bulge somewhat and 
there may be marked oedema of the wall. The epigastrium may be^ more 
proqjinent.' Perforation externally through a space is very rare. Owing to 
the compression of the lung, the expansion of the left side is greatly dimin¬ 
ished. Tim diaphragm and left lobe of the liver may be pushed down and may 
produce a distinct prominence in the epigastric region. 
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Pu! pillion .—A gradual diminution and final obliteration of the cardiac 
shock is a striking feature in progressive effusion. The position of the apex 
beat is not constant. Jn large effusions it is usually not felt. In children as 
the fluid collects 'the pulsation may be best seen in the fourth space, but this 
may not be the apex itself. Ewart maintains that the position of the apex 
b gat is unaltered, or even ilgprpssed. The pericardial friction may lessen with 
thecTfusion, though it often persists at the base when no longer palpable over 
the right ■ventricle, or may be felt in the ereet and not in the recumbent pos¬ 
ture. Fluctuation can rarely, if ever, be detected. 

Percussion gives most important indications. The gradual distention of 
the pericardial sac pushes aside the margins of the lungs so that a large area 
comes in contact with the chest wall and gives a greatly increased percussion 
dillness. The form of this dulness is irregularly pear-shaped; the base or 
broad surface directed downward and the stem or apex directed upward toward 
the manubrium. A valuable sign, to winch Rotch called attention, is the 
absence of resonance in flic fifth right intercostal space—the cardio-hepatic 
angle, in the left infrascapular area there may be a patch of dimifiisK^reso- 
nonce or even flatness ( Ewar t). 

A nscullaUon .—The friction sound heard in the early stages may dis¬ 
appear when the effusion is copious, but often persists at the base or at the 
limited area of the apex. It may be audible in the erect and not in the recum¬ 
bent posture. With the absorption of the fluid the friction returns. One of 
the most important signs is the gradual weakening of the heart-sounds, which 
with fhe increase in the effusion may become so unfilled and indistinct as to 
be scarcely audible. 'Phe heart’s action is usually increased and the rhythm 
disturbed. Occasionally a systolic endocardial murmur is heard. Early and 
persistent accentuation of the pulmonary second sound may be present 
(Warthin). 

Important accessory signs in large effusion are due to pressure on the left 
lung. The nntero-luteral margin of the lower lobe is pushed aside and in 
some instances compressed, so that percussion in the axillary region, in and 
just below the transverse nipple line, gives a mortified percussion note, usually 
a flat tympany. Variations in the position of the patient may change mate¬ 
rially this modified percussion area, over which on auscultation there is either 
feeble or tubular breathing. 

Course. —Cases \arv extremely in the rapidity with which the effusion 
takes place. In every instance, when a p erica rdial friction murmur has been 
detected, t he, practitioner should first outline with care—using the aniline pen¬ 
cil or nitrate of silver—the upper and lateral limits of cardiac dulness, secpndly 
mark the position of the apex beat, and thirdly note the intensity of the heart- 
sounds. In many instances the exudation is slight in amount, reaches a 
maximum within forty-eight hours, and then gradually subsides. In other 
instances the accumulation is more gradual and progressive, increasing for 
several weeks. To such cases the term chronic has been applied. The rapidity 
with which a sero-fibrinous effusion may be absorbed is surprising. The possi¬ 
bility of the absorption of a purulent exudate is shown by the cases in which 
the pericardium contains semi-solid grayish masses in all stages of calcifica¬ 
tion. With sero-fibrinous effusion, if moderate in amount, recovery is the 
rule, with inevitable union, however, of the pericardial layers. In some of the 
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septic cases there is a rapid formation of pus and a fatal rosnli mav follow in 
throe or four days. More commonly, when death occurs with largo effusion, it 
it not until the second or third week and takes place h\ gradual asthenia. 

Prognosis. —In the scro-fibrinous elfusions the outlook isgood. and a largo 
majority of all the rheumatic cases recover. Tlu> purulent effusions are. of 
course, more dangerous; the septic cases are usually fatal, and jecoxery is rare 
in the slow, insidious tuberculous forms. 

Diagnosis. —Probably no serious disease is so frequently overlooked by the 
practitioner. Post-mortem experience shows how often perieurdilis is not 
recognized, or goes on to resolution and adhesion without attracting notice. 
In a case of rheumatism, watched from the outset, with the attention directed 
daily to the heart, it is one of the simplest of diseases to diagnose; lint when 
one is called to a case for the first time and linds perhaps an increased area 
of pnecordial dulncss. it is often very hard to determine with certainty whether 
or not effusion is present. 

The difficulty usually lies in distinguishing between dilatation of the heart 
and pericardial effusion. Although the differential signs are simple enough 
on paper, it is notoriously difficult in certain cases, particularly in stout per¬ 
sons, to say which of the conditions exists. The points which deserve atten¬ 
tion arc: 

(а) The character of the impulse, which in dilatation, particularly in 
thin-chested people, is commonly visible and wavy. 

(б) The shock of the cardiac sounds is more distinctly palpable in dila¬ 
tation. 

(c) The area of dulncss in dilatation rarely lias a triangular form; nor 
docs it, except in cases of mitral stenosis, reach so high along the left sternal 
margin or so low in the fifth and sixth interspaces without ri.sihlr, or putpnhle 
inipuhe. An upper limit of dulncss shifting with change of position sjieakh 
strongly for effusion. 

(d) In dilatation the heart-sounds arc clearer, often sharp, valvular, or 
fee till in character; gallop rhythm is common, whereas in effusion the sounds 
are distant and muffled. 

(e) Rarely in dilatation is the distention sufficient, to compress the lung 
and produce the tympanitic note in the axillary region. 

The number of excellent observers who have acknowledged that they have 
failed sometimes to discriminate between these two conditions, and who have 
indeed performed paracentesis iordix instead of paracentesis pericardii, is per¬ 
haps the best comment on the difficulties. 

Massive (1| to 2 litre) exudations have been confounded with a pleural 
effusion. On more than one occasion the pericardium has been tapped under 
the impression that the exudate was pleuritic.' The fiat, tympany in the infra- 
scapular region, the absence of well-defined movable dulncss. and the feeble, 
muffled sounds are indicative points. Followed from dav to day there is rarely 
much difficulty, but it is different when a patient si'en for the first time pre¬ 
sents a large area of dulncss in the antero-Iateral region of the left chest, and 
there is no to-and-fro pericardial friction murmur. Many of the cases have 
been regarded as encapsulated pleural effusions. 

A special difficulty exists in recognizing the large exudate in pneumonia. 
The effusion may be very much larger than the signs indicate, and the involve- 
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nent of the adjacent lung and pleura is confusing. In at least three eases 
n our series we should have tapped the sac; post mortem the effusion was more 
than a litre. 

The nature of the fluid can not positively be determined without aspira¬ 
tion; but a fairly accurate opinion can be formed from the nature of the 
primary disease and the general condition of the patient. In rheumatic caw. 
the exudation is usually scro-fibrinous; in septic and tuberculous cases it n 
often purulent from the outset; in senile, nephritic, and tuberculous cases the 
exudate may be lumnorrhagic. 

Treatment. —The patient should have'absolute quiet, mentally and bodih, 
so as to reduce to a minimum the heart’s action. Drugs given for this pur¬ 
pose, such as aconite or digitalis, are of doubtful utility.’ local bloodletting 
by cupping or leeches is certainly advantageous in robust subjects, particularly 
in the cases of extension in pleuro-pnoumonia, \ The ice-bag is of great value. 
It may be applied to the pnecordia at first for an hour or more at a time, 
and then continuously, it reduces the frequency of the heart’s action mid 
seems to retard the progress of an effusion. Blisters are not indicated in the 
early stage. 

When effusion is present, the following measures to promote absorption 
may be adopted: .Blisters to the prsecordia, a practice not so much in vogue 
now as formerly. It is surprising, however, in some instances, how quickly 
an effusion will subside on their application. Purges and iodide of potassium 
are of doubtful utility. The diet should be light, dry, and nutritious. The 
action of the kidneys may be promoted by the infusion of digitalis and potas¬ 
sium acetate. 

r With an effusion, so soon as signs of serious impairment of the heart occur, 
as indicated by dyspnoea, small rapid pulse, dusky, anxious countenance, 
paracentesis, or incision of the pericardium, should be performed. With the 
scro-fibrinous exudate, such as commonly occurs after rheumatism, aspiration 
is sufficient; but when the exudate is purulent, tjie pericardium should lie 
freely incised and freely drained. The puncture may be made in the fourth 
or fifth interspace, in or outside the nipple line. In large effusions the peri¬ 
cardium can be readily reached without danger by thrusting the needle upward 
and backward close to the costal margin in the left costo-xiphoid angle. The 
results of paracentesis of the pericardium have so far not been satisfactory- 
^jRfith an earlier operation in many instances and a more radical one in others 
■‘—incision and free drainage, not aspiration, when the fluid is purulent— 
the percentage of recoveries will be greatly increased. Hepeated tapping may 
be needed. One case of tuberculous effusion, tapped three times, recovered 
completely and was alive three years afterward. 

Chronic Adhesive Pebicabmtis (Adherent Pericardium). 

The remote prognosis in pericarditis is very variable. A large majority of 
these cases get well and have no further trouble, but in young persons serious 
results sometimes follow adhesions and thickening of the layers. As Scquirn 
has pointed oitt, the danger is here directly in proportion to the amount of dila¬ 
tation and weakening of the pericardium in consequence of the inflammation. 
The loss of the firm support afforded to the heart by the rigid fiHrmia has 
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in which it is enclosed, is the important factor. There arc two groups of 
cases of adherent pericardium: 

(а) Simple adhesion of the peri- and epieardial layers, a common sequence 
of pericarditis, met with post mortem as an accidental lesion. It is not 
necessarily associated with disturbance in the function of the heart, which in 
a large proportion of the cases is neither dilated nor hypertrophied. 

(б) Adherent pericardium with chronic mediustinitia and union of the 
outer layer of the pericardium to the pleura and to the chest walls. This 
constitutes one of the most serious forms of cardiac disease, particularly in 
early life, and may lead to an extreme grade of hy|iertrophy and dilatation of 
the heart. The peritoneum may be involved with perihepatitis, cirrhosis, and 
ascites (Pick's disease). 

Symptoms. —The symptoms of adherent jierieardiiim are those of hyper¬ 
trophy and dilatation of the heart, and later of cardiac insiiflieieney. U. 1). 
Head in a careful study of 5!) cases divides them into a small silent group 
with no symptoms, a larger group with all the features of cardiac disease, and 
a third group, comprising 11 cases in his series in which the features were 
hepatic. 

Diagnosis. — The following are important points in the diagnosis: Inxpec- 
iiun. —A majority of the signs of value come under this heading, («) The 
praicordia is prominent and there may lie marked asymmetry, owing to the enor¬ 
mous enlargement of the heart, (ft) The extent of the cardiac impulse is greatly 
increased, and may sometimes be seen from the third to the sixth interspaces, 
and in extreme eases from the right parasternal line to outside the left nipple, 
(c) The character of the cardiac impulse. It is undulatory, wavy, and in 
the apex region there is marked systolic retraction. (</) Diaphragm phe-, 
nornena. J. F. 11. Broadbent has called attention to a very valuable sign in 
adherent pericardium. When the heart is adherent over a large area of the dia¬ 
phragm there is with each pulsation a systolic tug, which may be communicated 
through the diaphragm to the points of its attachment on the wall, causing a 
visible retraction. This has long been recognized in the region of the seventh 
or ei gh th rib in the left parasternal line, but Dr. Broadlient called attention 
to the fact that it was frequently best seen on the left side behind, between 
the eleventh-and twelfth ribs. This is a very valuable anil quite common sign, 
and may sometimes be very localized. One difficulty is that, as A. \V. Tullant 
has pointed out, it may occur in thin-chested persons with great hypertrophy^ 
of the heart. Sir William Broadlient calls attention also to the fact that owing 
to the attachment of the heart to the central tendon of the diaphragm this 
part does not descend with inspiration, during which act there is not the visible 
movement in the epigastrium, (e) Diastolic collapse of the cervical veins, the 
so-called Friedreich’s sign. This is not of much moment. 

Efllpaliun. —The apex beat is fixed, and turning the patient on the left side 
does not alter its position. This I have found, however, somewhat uncertain. 
On placing the hand over the heart there is fejt a diastolic shock or rebound, 
which some have regarded as the most reliable of all signs of adlierent peri¬ 
cardium. 

Eexamion .—The area of cardiac dulness is usually much increased. In 
a majority of instances there are adhesions between the pleura and the peri¬ 
cardium, and the limit of cardiac dulness above and to the left may be fixed 
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awl is uninfluenced by deep inspiration. This, too, is an. uncertain sign, inas¬ 
much as there tnay lie nlose adhesions between the pleura and the pericardium 
and between the pleura and the chest wall, which at the same time allow a 
very considerable degree of mobility to the edge of the lung. 

Auscultation .—The phenomena are variable and uncertain. In the cases 
in children with a history of rheumatism, endocarditis has usually been pres¬ 
ent. Even in the absence of chronic endocarditis, when the dilatation reaches 
a certain grade there are murmurs of relative insufficiency, which, as in one 
case I have recorded, may be present not only at the mitral but also at the tri¬ 
cuspid and pulmonary orifices. f [’]ipri— F-’ihirr has called attention to the 
fact that there may be a we ll-mari ne^ gresvstolie murmur in connection with 
adherent pericardium. Occasionally the layers of the pericardium are united 
in places by strong fibrous bands, 5-7 mm. long by 3-5 mm. wide. In one 
such case Drasche heard a remarkable whirring, systolic murmur with a twang¬ 
ing quality. 

The pulsusjmradoxus, in which during inspiration the pulse-wave is small 
and feeble, is sometimes present, but it is not a diagnostic sign of either simple 
pericardial adhesion or of the cicatricial inediastino-pericarditis. 

Chronic adhesive pericarditis and mediastinitis may be associated with 
proliferative peritonitis, perihepatitis, and perisplenitis—the polyserositis, sim¬ 
ple or tuberculous—in which condition ascites may recur for months, or even 
for years. t 

Cardiolysis, Braner's operation, has been proposed for this condition and 
has been helpful in a few eases. Four or five centimetres of the fourth, fifth, 
and sixth left ribs with a couple of centimetres of the corresponding cartilages 
.are resected, by which means the heart’s action is less embarrassed. It is a 
justifiable procedure in selected eases—in, for example, a child with a very 
large, tumultuously acting heart, with much bulging of the chest. 

n. OTHER AFFECTIONS OF THE PERICARDIUM. 

(1) Hydroperioardium.—The pericardial sac contains post mortem a few 
cubic centimetres of dear, citron-colored fluid. In connection with general 
dropsy, due’ to kidney or heart disease, more commonly the former, the 
effusion may be excessive, adding to the embarrassment of the heart and the 

Sjlungs, particularly when the pleural cavities arc the seat of similar transuda¬ 
tion. There are rare instances in which effusion into the pericardium occurs 
after scadetjever with few, if any, other dropsical symptoms. Hydropericar¬ 
dium is frequently overlooked. 

In rare cases the scrum has a milky character—chylopericardium. 

(2) Htemopericardium.—This condition is met with in aneurism of the 
first part of the aorta, of the cardiac wall, or of the coronary arteries, and in 
rupture and wounds of the heart. Death usually follows before there is time, 
for the production of symptoms other than those of rapid heart-failure due to 
compression. In rupture of the heart the patient may live for many hours or 

’Seven days with symptoms of progressive heart-failure, dyspnoea, and the 
physical signs of effusion. 

In the pericarditis of tuberculosis, of cancer, of Bright’s disease, and of 
old people, the inflammatory exudate is often blood-stained. 
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(3) Pn?gjftopexicardnim.—This is an excessively taro ooialition. «f which 
Walter James was able to collect in 190,1 only 118 cases. I ha\e met with hut 
one instance, from rupture of a cancer of the stomach. Perforation of the sac 
occurred in all but 5, in which the gas bacillus was the possible cause, as in 
Nicholl’s case at the Royal Victoria Hospital, Montreal, this organism was iso¬ 
lated. Seven cases were duo to perforation of the (esophagus uiuh eight, to pene¬ 
trating . wounds from without. Tho physical signs are most characteristic. 
A tympany replaces the normal pericardial flatness. On auscultation there is 
a splashing, gurgling, churning sound, called by the French bruit tie moulin. 
This was described in 19 of the cases collected by James. Of the 38 cases, 2li 
died. 

(4) Calcified Pericardium. —This remarkable condition may follow peri¬ 
carditis, particularly tho suppurative and tul>erculous forms; occasionally it 
extends from the calcified valves. It may lie partial or complete. Of 59 cases 
collected by A. E. Jones, in 38 there were no cardiac symptoms. Adherent 
pericardium was diagnosed in one case. Jones’s careful study shows that tho 
condition is usually latent and unrecognized. 


B. DISEASES OE THE HEART. 

I. ENDOCARDITIS. 

Inflammation of the lining membrane of the heart is usually confined to 
the valves, so that the term is practically synonymous with valvular endo¬ 
carditis. It occurs in two forms— acute, characterized by the presence of 
vegetations with loss of continuity or of substance in the valve tissues; chronic, 
a slow sclerotic change, resulting in thickening, puckering, and deformity. 

A ^ Acute Endocarditis. 

This occurs in rate instances aa a primary, independent affection; but 
in the great majority of cases it is an accident in various infective processes, 
so that in reality the disease does not constitute an etiological entity. 

For convenience of description we speak of a simple or benign, and a 
malignant, ulcerative, or infective endocarditis, between which, however, there 
is no essential anatomical difference, as all gradations can be traced, and they 
represent but different degrees of intensity of the same process. 

Etiology. —Sim-LE Endocarditis does not constitute a disease of itself, 
but is invariably found with some other affection. In 330 cases of rheumatic 
fever at the Johns Hopkins Hospital there were 110 cases of endocarditis. 
Rouillaud first emphasized the frequency of the association of simple endo¬ 
carditis with rheumatic fever. Before him, however, the association had lieen 
noticed. Possibly it is nothing in the disease itself, but simply an altered 
state of the fluid media—a reduction perhaps of the lethal influences which 
they normally exert—permitting the invasion of the blood by certain mier <0 
organisms. Tonsillitis, which in some forms is regarded as a rheumatic auc¬ 
tion, may be c omplicated with endocardi tis. Of the specific diseases of child¬ 
hood it if. not unco mmon in scarlet ifever, while it is rare in measles and 
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chicken-pox.'* In diphtheria simple endocarditis is rare. *Jn small-pox it is not 
common. 4 In typhoid fever it occurred six times among 1,500 Goa's. 

> In pneumonia Iioth simple and ..malignant endocarditis a re comm on. In 
100 autopsies in this disease made at the Montreal General Hospital there were 
5 instances of the former. Among 61 cases of endocarditis studied bacterio- 
logieally in Welch's laboratory, pneumococci were found in.Jill (Marshall). 
Of 517 fpta|, eases of acute endocarditis, lj.5 were in connection with pneu¬ 
monia—22.5 per cent (E. F. Wells). Acute endocarditis is by no means rare 
in phthisis. I found it in 12 cases in 21G post mortems. 

^ In chorea simple warty vegetations are found on the valves in a large 
majority of all fatal cases, ujl 02, of 13 cases collected by me. There is.no 
disease in which, post mortem, acute endocarditis has been so frequently found. 
And, lastly, simple endocarditis is met with in diseases associated with loss 
of flesh and progressive debility, as cancer, and such disorders as gout, dia¬ 
betes, and Bright’s disease. 

A very common form is that which occurs on the sclerotic valves in old 
heart-disease—the so-called recurring endocarditis. 

Malignant ou infective endocaiiditis is met with: (a) As a primary 
disease of the lining membrane of the heart or of its valves. 

(6) As a secondary affection in acute rheumatism, pneumonia, in various 
specific fevers, in septic processes of all sorts, and most..frequently of all as 
an. infection on old sclerotic valves. In a majority of all cases it is a local 
process in an acute infection. Congenital lesions are very prone to the severer 
types of endocarditis, particularly affections of the orifice of the pulmonary 
artery and the margins of the imperfect ventricular septum (C. Robinson). 
c The existence of a primary endocarditis has been doubted; but there 
are instances in which persons previously in good health, without any history of 
affections with which endocarditis is usually associated, have been attacked 
with symptoms resembling severe typhus or typhoid. In one case which I saw, 
death occurred on the sixth day and no lesions were found other than those of 
malignant, endocarditis. 

The simple endocarditis of rheumatic fever or of chorea rarely progresses 
into the malignant form. In only 24 of 209 cases the symptoms of severe endo¬ 
carditis arose in the progress of acute or subacute rheumatism. Of all acute 
diseases complicated with severe endocarditis pneumonia, probably heads the 
list. Gonorrhoea is a much more common cause than has been supposed. 
There have been at least ten instances in my wards. 

The affection may complicate erysipelas, septiaemia (from whatever cause), 
and puerperal fever. Malignant endocarditis is very rare in tuberculosis, 
typhoid fever, and diphtheria. 

It has been stated by many writers that endocarditis occurs in malaria. 
With the unusual facilities for the study of this disease which I have bad in the 
pgsLaixteen-years Lliave not yet met with an instance. In dysentery, in small¬ 
pox, and in scarlet fever, with which simple endocarditis is not infrequently 
complicated, the malignant form is extremely rare. 

Morbid Anatomy of Simple and Malignant Endocarditis. — S imple end o- 
oahditi8 kjJmracterized by the presence on the valves or on the lining mem¬ 
brane of the chambers of minute veg etations, ranging from.Oft.4.Jnm. in 
diameter, with an irregular and fissured surface, giving t*> them n ypyty or 
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verrucose appearance. Often these little cauliflower-like excrescences are 
attached by very narrow pedicles. They are more common on (he left side of 
the heart than the right, and occur on (lie mitral more often I linn* on the aoriic 
valves. The vegetations are upon,the line of elosure of the valves—i. e., on the 
auricular face of the aurieulo-ventricular valves, a little distance from the 
margin, and on the ventricular side of the sigmoid valves, festooned on either 
half of the valve from the corpus Arantii, It is rare to ms- any swelling or 
macroscopic evidence of infiltration of the endocardium in the neighborhood 
of even the smallest of the granulations, or of redness, indicative of distention 
of the vessels, even when they occur upon valves already the seat of sclerotic 
changes, in which capillary vessels extend to the edges. With time tin- vegeta¬ 
tions may increase greatly in size, hut in what may he called simple endo¬ 
carditis the size rarely exceeds that mentioned above. 

The earliest vegetations consist, of elements derived from the blood, and 
are composed of blood platelets, leucocytes, and fibrin in varying proportions. 
At a later stage they appear as small outgrowths of connective tissue. The 
transition of one form into the other can often he followed. The process con¬ 
sists of a proliferation of the endothelial cells and the cells of the suliendo- 
thelial layer which gradually invade the fresh vegetation, and ultimately 
entirely replace it. The blood-cells and fibrin undergo disintegration and 
gradually they are removed. The whole process has received the name of 
“organization.” Even when the vegetation has been entirely converted into 
connective tissue it is often found at autopsy to la- capped with a thin layer 
of fibrin and leucocytes. 

Micro-organisms are generally, even if not invariably, found associated 
with the vegetations. They tend to lie entangled in tin* granular and fiiirillafnl 
fibrin or in the older ones to cap tfie apices. 

tjhJBSEQLiENT Changes. —(1) The vegetal ions may become organized and 
the valve restored to a normal stale (?). The process may extend, and a 
simple may become an ulcerative endocarditis. (:i) The vegetations may lx? 
broken off and carried in the circulation to distant parts, ( I) The vegeta¬ 
tions become organized and disappear, but they initiate a nutritive change 
in the valve tissue which ultimately leads to sclerosis, thickening, and de¬ 
formity. The danger in any ease of simple endocarditis is not immediate, 
but remote, and consists in this perversion of (he normal processes of nutri¬ 
tion which results in sclerosis of the valves. 

A gradual transition from the simple to a more severe affection, to which 
the name malignant on ulcerative endocarditis has been given, may bo 
traced. Practically in cveiy case of ulcerative endocarditis vegetal ions are 
present. In this form the loss of substance in the valve is more pronounced, 
the deposition—thrombus formation—from the blood is more extensive, and 
the,micro-organisms are present in greater number and'offen show increased 
virulence. Ulcerative endocarditis is often found in connection with heart 
valves already the seat of chronic proliferative and sclerotic changes. 

In this form there is much loss of substance, which may In- superficial and 
limited to the endocardium, or. what is more common, it involve-, di-npcr struc¬ 
tures, and not very infrequently leads to perforation of a valve, the septum, 
or even of the heart itself. 

Upon microscopical examination the affected valve shows ne ernsia, with 
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more or less loss of substance; the tissue is devoid of preserved nuclei and 
presents a coagulated appearance. Upon it a mixture of blood platelets, fibrin 
—granular or fibrillatcd—and leucocytes enclosing masses of micro-organisms 
arc met with. The subjacent tissue often shows sclerotic thickening and 
always infiltration with exuded colls. 

Pabts Affected. —The following figures, taken from my Goulstonian lec¬ 
tures, give an approximate estimate of the frequency with which in 209 cases 
different parts of the heart were affected in malignant endocarditis: Aortic 
and mitral valves together, in 41; aortic valves alone, in 53; mitral valves 
alone, in 77; tricuspid in 19; the pulmonary valves in 15; and the heart walls 
in 33. In 9 instances the right heart alone was involved, in most cases the 
auriculo-ventricular valves. 

Mural .endocarditis is seen most often at the upper part of the septum 
of tjiO..]oft..ventricle- in.order is the endocarditis of the left auricle on 

the postcro-cxtemal wall. The vegetations may extend, as in a .case in'my 
wards, along the intima of the pulmonary artery into the hi him of the long. 
A common result of the ulceration is the production of valvular aneurism. 
In three-fourths of the cases the affected valves present old sclerotic changes. 
The process may extend to the aorta, producing, as in one of my cases, exten¬ 
sive endarteritis with multiple acute aneurisms. 

Associated Lesions. —The associated changes are those of the primary 
disease, those due to embolism, and the changes in the myocardium. In the 
endocarditis of septic processes there is th<f local lesion—an acute necrosis, a 
suppurative wound, or puerperal disease. In many cases the lesions are those 
of pneumonia, rheumatism, or other febrile processes. 

• The changes due to embolism constitute the most striking features, but it 
is remarkable that in some instances, even with endocarditis of a markedly 
ulcerative character, there may be no trace of embolic processes. The infarcts 
may be few in number—only one or two, perhaps, in the spleen or kidney— 
or they may exist in hundreds throughout the various parts of the body. They 
may present the ordinary appearance of rgd or white infarcts of a suppurative 
character. They arc most common in the spleen and kidneys, though they may 
Iks numerous in the brain, and in many cases are very abundant in the intes¬ 
tines. In right-sided endocarditis there may be infarcts in the lungs. In 
many of the cases there are innumerable miliary abscesses. Acute suppurative 
meningitis was met with in 5 of 23 of the Montreal cases, and in over 10 per 
cent of the 209 cases analyzed in the literature. Acute suppurative parotitis 
also may occur. And, lastly, as Romberg has pointed out, the oft .accompanying 
myocarditis plays an important role. The valvular insufficiency in an aculc 
endocarditis is probably not due to the row of little vegetations, hut to the 
associated myocarditis, which interferes with the proper closure of the, orifice. 

Bacteriology. —No distinction in the micro-organisms found in the two 
forms of endocarditis can be made. In both the pyogenic cocci—strepto¬ 
cocci, staphylococci, pneumococci, and gonococci—are the most frequent bac¬ 
teria met with. More rarely, especially in the simple vegetative endocarditi-. 
the bacilli of tuberculosis, typhoid fever, and anthrax have been encountered 
The bacillus coli communis has also been found, and Howard has described 
a case of malignant endocarditi%due to an attenuated form of thadiphtheru 
bacillus. Marshall in 61 cases found the pneumococci in 21, streptococci alone 
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or with other bacteria in 2(>, staphylococcus pyogenes aureus in I'*. Combined 
infections are not uncommon. 

As a rule^no organisms are found in the simple endocarditis in many 
chronic diseases, as carcinoma, tuberculosis, nephritis, etc. They may have 
been preseutaiid. died out, or the lesions may be caused by the toxins. 

Symptoms. —-Neither the clinical course nor the physical signs of uixiri.K 
i:vnoc.vunmq urn in tiny respect characteristic. The great majority of the 
cases are latent and there is no indication whatever of cardiac mischief. 
Kxperience has taught us that endocarditis is frequently found post mortem 
in persons in whom it was not suspected during life. There are certain fea¬ 
tures. however, by which its presence is indicated with a degree of probability. 
The patient, as a rule, does not complain of any pain or cardiac distress. In 
a case-of acute rheumatism, for example, the symptoms to excite suspicion 
would be increased rapidity of the heart’s action, perhaps slight irregularity, 
and an increase in the fever, without aggravation of the joint, trouble. Rows of 
tiny vegetations on the mitral or on the aortic segments sixmii a trilling matter 
to excite fever, and it is dillieult in the endocarditis of febrile processes to say 
definitely in every instance that an increase in the fever depends ii|sm this 
complication; but a study of the recurring endocarditis—which is of the warty 
variety, consisting of minute heads on old sclerotic valves—shows that the 
process may be associates!, for days or weeks at a time, with slight, fever ranging 
from 100° to 10‘1J°. Palpitation puny |>e a marked feature and is a symptom 
upon which certain authors lay great stress. 

The diagnosis of the condition rests u|k>ii physical signs, which are 
notoriously uncertain. - The presence of a murmur at one or other of the car¬ 
diac areas in a case of fever is often taken as proof of the existence of endo¬ 
carditis—a common mistake which has arisen from the fact, that the bruit 
tie souffle or bellows murmur is common to it and to a number of other con¬ 
ditions. At first there may be only a slight roughening of the first sound, 
which may gradually increase to a distinct murmur. The apex systolic bruit 
is probably more often the result of a myocarditis. It, may not be present in 
the endocarditis of such chronic maladies as tulieroulosis and carcinoma, since 
in them the muscle involvement is less common (lvrehl)., Reduplication and 
accentuation of the pulmonic second sound are frequently present. 

It is difficult to give a satisfactory clinical picture of {1AXW-NANX kniki- 
Q AJtDlT is because the modes of onset are so varied and the symptoms so diverse. 
Arising in the course of some other disease,!there may be simply an intensifica¬ 
tion of the fever or a change in its character. In a majority of the cases there 
are present certain general features, such asdrregular pyrexia, sweating, delir¬ 
ium, and gradual failure of strength. 

' Kmhol ie_. processes may give special characters, such as. delirium, c<yua. or ‘ 
paralysis from involvement of the brain or its membranes^pain i^thg sidfiBfl$“ 
bwal peritonitis from infarction of the spleenfbloody urine from implication 
of the lidnoysjimpaired vision from retinal haemorrhage and suppuration, 
and even gangr ene, in various parts from the distribution of the emboli. 

Two special types of the disease have been recognized—the septic or pyeemic 
and the typhoid. Injspjjie the cardiac symptoms are most prominent, while in 
otlwa n gnin-tka main symptoms may be tfcose of an achtq affection of the 
cerebro-sginal system. 
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1 Thu seolir, lum is met, with usually in connectioniwith an external wound, 
.the puerperal process, or anyicute necrosis ortgonorrhoea. There aro rigon-, 
sweats, irregular fever, and all of the signs of septic infection. The hearl 
symptoms may be completely masked by the general condition, and attention 
called to them only on the occurrence of embolism. In many cases the features 
are those of a "severe seplicaunia, and the organisms may be isolated from the 
blood. 

l TUeJjigiaiiWype is by far the most common and is characterized by a 
less irregular temperature, early prostration, delirium, somnolence, and coma, 
relaxed bowels, sweating, which may he of a most drenching character, 
petechial and other rashes, and occasionally parotitis. The heart symptoms 
may be completely overlooked, and in some instances the most careful exam¬ 
ination has failed to discover a murmur. 

- Under ll m ca rdiac group, as suggested by Bramwell, may be considered 
those cases in which patients with chronic .valve disease are attack&I with 
marked fever and evidence of recent endocarditis. Many such cases present 
symptoms of the pyamiie and typhoid character and run a most acute course. 
In others there may be only slight fever or even after a period of high fever 
recovery takes place. 

In what mny he termed the cerebral group of cases the clinical picture 
may simulate a meningitis, either basilar or cerebro-spinal. There may be 
acute delirium or, as in three of the Montreal cases, the patient may be brought 
into the hospital unconscious. Jleineman reports an instance, with autopsy, 
in which the clinical picture was that of an acute cerebro-spinal meningitis. 

Certain special symptoms may be mentioned. The fever'is not always of 
a remittent type, but may be high and continuous. Petechial rashes are very- 
common and render the similarity very strong to certain cases of typhoid and 
cerebro-spinal fever. In one case the disease was thought to be haimorrhagic 
small-pox. Erythematous rashes are not uncommon. The sweating may be 
most profuse, even exceeding that which occurs in phthisis and ague. Diar¬ 
rhoea is not necessarily associated with embolic lesions in the intestines. 
Jaundice has been observed and cases aro on record which were mistaken for 
acute yellow atrophy. 

The heart symptoms may bo entirely latent and are not found unless a 
careful search be made. Even on examination there may be no murmur 
present. Instances are recorded by careful observers, in which the examination 
of the heart has been negative. Cases with chronic valve disease usually pre¬ 
sent no difficulty in diagnosis. 

The course of the disease is varied, depending largely upon the nature of 
the primary trouble. Except in the disease grafted upon chronic valvulitis 
the course is rarely extended beyond five of six weeks. The most rapidly fatal 
case on record is described by Eberth, the duration of which was scarcely two 
days. There is, however, a remarkable form characterized by an unusual 
chronicity, to which the name may be given of chbonic infective endo- 
Oabditis. It is almost always engrafted on an old, sometimes an unrecog¬ 
nized, valve lesion.' At first fever is the only symptom; in a few cases there 
have been chills at onset or recurring chills may arouse the suspicion of 
malaria. The patient may keepi at work for months with a daily rise of 
temperature, or perhaps an occasional sweat. The heart-features may-be 
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overlooked. The murmur of the old valve lesion may slum* no change. and 
even with the most extensive disease of the mitral cusps the heart’s action 
may be very little disturbed. For months—six, eight, ten. e\en thirteen!— 
fever and progressive weakness may be the only symptoms. These are tho 
cases in which, with recurring chills, the diagnosis of malaria is made. With 
involvement of the aortic scgmeuts the signs of a progressive lesion are moro 
common. Embolic features arc not common, occurring only toward the close. 
Post mortem there has been found in my cases a remarkable vegetative endo¬ 
carditis, involving usually the mitral valves, sometimes with much encrusting 
of the chordae tendinc®, and largo irregular firm vegetations quite different 
to those of the ordinary ulcerative form of the disease. In some cases the 
aortic and tricuspid segments are also involved, and the vegetations may extend 
on to the walls of the heart. 

Diagnosis. —In many cases the detection of the disease is very ditlieult; ' 
in othera^yitlimarked embolic symptoms, it is easy .t) From simple endocarditis 
it is readily distinguished, though confusion occasionally occurs in the tran¬ 
sitional stage, when a simple is developing into a malignant form. The con- 
stitional symptoms are of a graver type, tho fever is higherrfigors are common, 
antiseptic and^yphoid symptoms occur. Perhaps a majority of the cases not 
associated with puerperal processes or bonc-disca-e arc confounded with 
t yphoid fe vcr.jiA differential diagnosis may even he impossible, particularly 
when we consider that in typhoid fever infarctions and parotitis may occur. 
The diarrhoea and abdominal tenderness may also he present, which with the 
stupor and progressive asthenia make a picture not. to lie distinguished from 
this disease. Points which may guide us aro:/Tho more abrupt onset in oiulo- ■, 
carditis, the absence of any icgularity of the pyrexia in the early stage of the,' 
disease, and the‘cardiac pain. Oppression and shortness of breath may he 
early symptoms in malignant endocarditis, liigors, loo, are not uncommon. 
There is a marked leguocytosis in infective cridocariliiis.^liclwccu pyaunia and 
malignant endocarditis there are practically no differential features, for the 
disease really constitutes an art trial pyaimia (Wilks). In the acute eases 
resembling m alignant fev ers, the diagnosis is usually made of typhus, typhoid, 
(eerebro-Bpinal fever, or even of •liannorrhagic small-pox. The intermittent 
pyrexia, occurring for weeks or months, has led in some cases to the diagnosis 
of malaria, but this disease could now be positively excluded by the blood 
examination. Blood cultures may aid greatly in the diagnosis. 

The cases usually terminate fatally. The instances of recovery are those 
more subacute forms, the so-called recurring endocarditis developing oil old 
sclerotic valves in cases of chronic heart-disease. 

Treatment. —We know no measures by which in rheumatism, chorea, or 
' the eruptive fevers the onset of endocarditis can be prevented. As it is 
probable that many eases arise, particularly in children, in mild forms of 
these diseases, it is well to guard the patients against taking cyld mid insist 
upon rest and quiet, and to bear in mind that of all complications an acute 
endocarditis, though in its immediate effects harmless, is perhaps the most 
serious. This statement is enforced by the observations of Sibson that on a 
system of absolute rest the proportion of eases of rheumatism attacked by 
endocarditis was less than of those who were not so treated. It is doubtful 
whether the salicylates in rheumatism have an intluence in reducing tho lia- 
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bility to endocarditis. Considering the extremely grave after-results of simple 
endocarditis in children, the question arises whether it is possible to do any¬ 
thing to avert the onset of progressive sclerosis of the affected valve. Caton 
recommends a systematic plan of treatment: (1) Prolonged rest in bed, three 
months, to keep the heart quiet; (2) a series of small blisters over the heart; 
and (3) the.iodide of potassium in moderate doses iff many months. If 
there is much vascular excitement aconite may be given and an ice-bag plated 
over the heart. The salicylates are strongly advised by some writers. The 
treatment of malignant endocarditis is practically that of septicaemia—useless 
and hopeless in a majority of the cases. Blood cultures should be taken as 
soon as possible' and a vaccine prepared. Horder and others have reported 
good results. Personally I have not seen a successful case. 

Chronic Endocarditis. 

Definition.—A sclerosis of the valves leading to shrinking, thickening, and 
adhesion of the cusps, often with the deposition of limo salts, with shortening 
and thickening of the chordae tendincae, leading to insufficiency and to narrow¬ 
ing of the orifice. It may be p tip ary, but is oftener secondary to acute endo¬ 
carditis, particularly the rheumatic form. 

Etiology.—As ago advances the valves begin to lose their pliancy, show 
slight sclerotic changes and foci of atheroma and caleifiqgtion. Certain poi¬ 
sons appear capable of initiating the change, such as alcohol, lead, syphilis, 
and gou t, though we are at present ignorant of the way in which they act. 
The poisons of the specific fevers may initiate the change. A very import ant 
factor, particularly in the case of the aortic valves, is the strain of prolonged 
.and heavy muscular exertion. In no other way can be explained the occur¬ 
rence of sclerosis of these valves in young and middle-aged men whose occu¬ 
pations necessitate the overuse of the muscles. In the aortic segments it maj 
be only the valvular part of a general arterio-sclerosis. 

The frequency with which chronic endocarditis is met with may be gath¬ 
ered from the following figures: In the statistics, amounting to from 12,00C 
to If,000 autopsies, reported from Dresden, Wurzburg, and Prague the ]>cr 
centage ranged from four to nine. The relative frequency of involvement ot 
the various valves is thus given in the collected statistics of Parrot: The mitrn 
orifioe was involved in 621, the aortic in 380, the tricuspid in 46, and the pul 
monary in 11. This gives 67 instances in the right to 1,001 in the left heart 

Morbid Anatomy.—Vegetations in the form in which they occur in acute 
endocarditis are not present. In the early stage, which we have frequent oppnr 
tunities of seeing, the edge of the valve is a little thickened and perhaps pre 
sents a few small no dular jrominencns, which in some cases may represent th< 
healed vegetations of the acute process. In the aortic valves the tissdfrabou 
the corpora- Arantii is first affected, producing a slight thickening with ai 
increase in the size of the nodules. The substance of the valve may lose it 
translucency, and the only change noticeable be a grayish opacity and a sligh 
loss of its delicate tenuity. In the auriculo-ventricular valves these curl, 
changes sure seen just within the margin and here it is not uncommon to lb" 
swellings of a grayish-red, somewhat infiltrated appearance, almost identic 
with the similar structures on the intima of the aorta in arterio-sclerosh 
Even early there may be seen yellow or opaque-white subintimal fatty degeu 
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crated areas. As the sclerotic changes increase, the fibrous tissue contracts 
and produces thickening and deformity of the segment, the edges of which 
become round, curled, and incapable of that delicate apposition necessary for 
perfgfitnlosure. A sigmoid valve, for instance, may lx) narrowed one-fourth 
or even one-third across its face, the most extreme grade of insufficiency l>eing 
induced without anj^ special deformity and without any narrpwing of the 
arterial orifice. In the auriculo-ventricular segments a simple process of 
thickening and curling of the edges of the valves, inducing a failure to close 
without forming any obstruction to the normal course of the blood-flow, is less 
common. Still, we meet with instances at the mitral orifice, particularly in 
children, in which the edges of the valves arc curled and thickened, so that 
there is extreme insufficiency without any material narrowing of the orifice. 
More frequently, as the disease advances, the chorda* tendinous become thick¬ 
ened, first at the valvular ends and then along their course. The edges of 
the valves at their angles are gradually drawn together and there is a nar¬ 
rowing of the orifice, leading in the aorta to more or less stenosis and in the 
left auriculo-ventricular orifice—the two sites most frequently involved—to 
constriction. Finally, in the sclerotic and necrotic tissues lime salts are depos¬ 
ited and may even reach the deeper structures of the fibrous rings, so that the 
entire valve becomes a dense calcareous mass with scarcely a remnant, of nor¬ 
mal tissue. The chord® tendinous may gradually become shortened, greatly 
thickened, and in extreme cases the papillary muscles are implanted directly 
upon the sclerotic and deformed valve. The apices of the pupillury muscles 
usually show marked fibroid change. 

In all stages of the process the vegetations of simple endocarditis may 
be present, and the severer, ulcerative forms are very apt to attack these, 
sclerotic valves. 

Chronic mural endocarditis produces cicatricial-likc patches of a grayish- 
white appearance which are sometimes seen on the muscular trabeculas of 
the ventricle or in the auricles. It often occurs in association with myo¬ 
carditis. 

The endocarditis of the foetus is usually of the sclerotic form and in- 
Tolves the valves of the right more frequently than those of the left side. 

U. CHRONIC VALVULAR DISEASE. 

1. General Introduction. • 

Effect* of Valve lesion*. —The general influence on the work of the heart 
may be briefly stated as follows: The sclerosis induces insufficiency or stenosis, 
which%ay exist separately or in combination. The narrowing retards in a 
measure the normal outflow and the insufficiency permits the blood current 
to take an abnormal course. In both instances the effect is dilatation of a 
chamber. The result in the former case is an increase in the difficulty which 
the chamber has in expelling its contents through the narrow orifice; in the 
other, the overfilling of a chamber by blood flowing into it from an improper 
source, as, for instance, in mitral insufficiency, when the left auricle receives 
Mood both from the pulmonary veins and from the left ventricle. 

The cardiac mechanism is fully prepared to meet ordinary grades of 
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dilatation which constantly occur during sudden exertion. A man, for j n 
stance, at the end of a hundred-yard race has his right chambers greatly dilate 
and his reserve cardiac power worked to its full capacity. The slow progre* 
of the sclerotic changes brings about a gradual, not an abrupt, insufficiency 
and the moderate dilatation which follows is at first overcome by the exercis 
of the ordinary reserve strength of the heart muscle. Gradually a new facto; 
is introduced. The reserve power which is capable of meeting sudden cincr 
gencies in such a remarkable manner is unable to cope long with a permanen 
and perhaps increasing dilatation. More work has to be done and, in accord 
ance with definite physiological laws, more power is given by increase of tin 
muscles. The heart hypertrophies and the effect of the valve lesion become* 
as we say, compensated. The equilibrium of the circulation is in this wa; 
maintained. 

The nature of the process with which we have to deal is graphically illus 
trated in the accompanying diagram, from Martius. The perpendicular line 
in the figures represent the power of work of the heart. While the muscl 
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in the healthy heart (Diagram I) has at its disposal the maximal force, a 
it carries on its work under ordinary circumstances (when the body is at rest 
with the force a b. be is the reserve force by means of which the hea 
accommodates itself to greater exertion. 

If now there be a gross valvular lesion, the force required to do the ord 
nary work of the heart (at rest) becomes very much increased (Diagram II 
But in spite of this enormous call for force, insufficiency of the heart muse 
does not necessarily result, for the working force required is still within tl 
limits of the maximal power of the heart, a, 6, being less than a t c v Tl 
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moacld #nrnrua^atra itself to the, new conditions by making its reserve force 
nijdaJe. If nothing further occurred, however, this condition could not be 
permanently maintained, for there would lx: left over for emergencies only 
the small reserve force, 6, y. Even when at rest the heart would bo using con¬ 
tinuously almost its entire maximal force. Any slight exertion requiring more 
extra force than that represented by the small value ft, </ (say the effort required 
on walking or on going upstairs) would bring the heart, to the limit of its work¬ 
ing power, and palpitation and dyspnma would appear. Such a condition does 
noflast long. The working power of the heart gradually increases. More and 
more exertion can be borne without causing dyspmeu, for the heart hyper¬ 
trophies. Finally, a new, more or less permanent condition is attained, in that 
the hypertrophied heart possesses the maximal force, a , <■,. Owing to the 
increase in volume of the heart muscle, the total force of the heart is greater 
absolutely than that of the normal heart by the amount 1 / c,. It is, however, 
relatively less efficient, for its reserve force is much less than that of the healthy 
heart. Its capacity for accommodating itself to unusual calls upon it is accord¬ 
ingly permanently diminished. 

Turning now to the disturbances of compensation, it is to he distinctly 
borne in mind tfiat any heart, normal or diseased, can become insufficient 
whenever a call upoh it exceeds its maximal working capacity. The liability 
to such disturbance will depend, above all, upon the accommodation limits of 
the heart—the less the width of the latter, the easier will it lx* to go beyond the 
heart’s efficiency. A comparison of Diagrams I and II will immediately make 
it clear that the heart in valvular disease will much earlier become insufficient 
than the heart of a healthy individual. If the heart muscle is compelled to do 
maximal or nearly maximal work for a long time, it becomes exhausted. It is , 
obvious that the heart in valvular disease, on account of its small amount of re¬ 
serve force, has to do maximal or nearly maximal work far more frequently than 
does the normal heart. The power of the heart may become decreased to tho 
amount necessary simply to carry on the work of the heart when the body is 
at rest, or it may cease to lie sufficient even for this. Tho reserve force gained 
through the compensatory process may lie entirely lost (Diagram III). If 
the loss be only temporary, the exhausted heart muscle quickly recovering, 
the condition is spoken of as a “ disturbance of compensation.” The term 
“Iqss of compensation” is reserved for the condition in which the disturbance 
is continuous. 

The schema of Martius (Chart XXIT) will enable the student to under¬ 
stand the relation of the pathological phenomena to the normal cardiac cycle. 
The contraction of the ventricle takes an appreciable period of time, seven- 
hundredths of a second (a-b) to overcome the strong arterial pressure which 
keeps tile aortic (and pulmonary) doors tightly shut. This closure-time is the 
only brief period in the cycle in which both the auricnlo-ventricular valves and 
the semilunar valves are shut, the former as a result of the beginning of the 
systole, the latter until the intra-vent ricular has overcome the aortic pressure. 
With thin closure-time correspond the first sound and the heart lieat. In the 
second period of the ventricular systole the blood is driven into the arteries 
the‘expulsion-time (b-c )—and this corresponds with the lieginning of the 
aortic pulse. During this there may Ikj seen at the apex in a forcibly beating 
heart the “back stroke,” as Hope called it. Following the expulsion-time 
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there iB a brief period—waiting-time {c-d )—before the diastole begins. Clin! , 
cally the murmur of mitral insufficiency (A) coincides,,, jd any rate in its 
beginning^ with the closure-time, the murmur of aortic stenosis witib the 
expulsion-time. The semilunar valves close at the moment when the ventricles 
begin to relax (if) and with, this coincides the second sound. At the same 
moment the nuriculo-'ventricular valves open. The.murmur of aortic insuf. 
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ficicncy (C) is hoard through the first part of the diastole, sometimes more, 
while the murmur of mitral stenosis ( D) corresponds with the latter part of 
the diastole of the ventricles and with the systole of the auricles (D). 

The incidence of valvular lesions may be gathered from the following 
figures compiled by Gillespie from the records of the Boyal Infirmary, Edin¬ 
burgh: Of 2,368 cases with cardiac lesions, valvular disease occurred in 80.8 
per cent; endocarditis and pericarditis in 6.3; myocardial lesions in 11.9 pet 
cent; 66.2 per cent of the cases were in males. 

2. Aobtio Inoompetency. 

Incompetency of the aortic valves arises either from inability of the val« 
segments to close an abnormally large orifice or more commonly from disoa* 
of the segments themselves. This best-defined and most easily recognized ol 
valvular lesione-was first carefully studied by Corrigan, whose name it some 
times bears. 

Etiology and Morbid Anatomy. —It is imore frequent in males than 11 
females, affecting ehiefly^ble-bodied, vigorous men at the middle period «' 
life. The ratio which it bears to other valve diseases has been various 
given as from 30 to 50 .per cent. 
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l Q*crf! ar^flve groups of oases: I. Those due to congenital malformation, 
particularly Ipsion of two of the cusps—most commonly those behind which 
the coronary arteries are given off. It is probable that an aortic orifice 
may* be competent with this bicuspid state of the valves, but a great dan¬ 
ger is the liability of these malformed segments to sclerotic endocarditis. 
Of 17 cases which I liave reported all presented sclerotic changes, and the 
majority of them had, during life, the clinical features of chronic heart- 
disease. 

II. The endocarditic group. Endocarditis may produce an acute insuffi¬ 
ciency by ulceration and destruction of the valves; in one case the aortic 
valves were completely eroded away. The valvulitis of rheumatism and of 
the fevers, while more rarely aortic, is common enough in children, and 
the insufficiency is caused by nodular excrescences at the margins or in the 
valves, which may ultimately become calcified; more often it induces a 
slow sclerosis of the valves with adhesions, causing also some degree of 
narrowing. 

III. The arteriosclerotic group. By fur the most frequent cause of in¬ 
sufficiency is a slow, progressive sclerosis of the segments, resulting in a 
curling of the edges, which lessens the working surface of. the valve. Most 
frequent in'strong, able-bodied men, there are three main factors in its pro¬ 
duction : Eirst, strain —not a sudden, forcible strain, but a persistent increase 
of the normal tension to which the segments arc subject during the diastole 
of the ventricle. Of circumstances increasing this tension, repeated and exces¬ 
sive use of the muscles is perhaps the most important. So often is this form 
of heart-disease found in persons devoted to athletics tliat it is sometimes 
called the “ athlete’s, heart.” Secondly, alcohol, the action of which is prob J 
ably direct as a poison to the vessel wall and not, as we have supposed here¬ 
tofore, in keeping up a high blood pressure. Thirdly, syphilis, which may 
be only one of several elements in inducing early arterial change, an added 
facto* to the wear and tear of the tubing. 

There is a small group, usually in young men, in which syphilis causes a 
localized arterio-sclerosis at the*root of the aorta, either involving the valves 
thetnselves or more frequently causing dilatation of the aortic ring with rela¬ 
tive insufficiency. The endarteritis may be singularly localized, even annular, 
sometimes patchy. It may be difficult or impossible from the lesion itself to 
determine the syphilitic nature; the youth of the patient, the peculiar local¬ 
ization, the history of syphilis, and the existence of syphilitic lesions elsewhere, 
may render the diagnosis tolerably certain. I am in the habit of enforcing 
upon my students the etiological lesson of this type of aortic insufficiency 
by a reference to Bacchus and Vulcan, at whose shrines a majority of patients 
with aortic insufficiency have worshipped, and not a few at those of Mars 
and Venus. 

The condition of the valves is such as has already been described in 
chfbnic endocarditis. It may be noted, however, how slight a grade of curl- 
rng may produce serious incompctency. Associated with the valve disease is, 
in a majority of cases, a more or less advanced arterio-sclerosis of the arch 
the aorta, one serious effect of which may be a narrowing of the orifices of 
the coronary arteries. The sclerotic changes are often combined with athe¬ 
roma, either in a fatty or calcareous stage. This may exist at the attached 
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margin of the valves without inducing insufficiency. In other instances insuf¬ 
ficiency may result from a calcified spike projecting from the aortic attach¬ 
ment into the body of the valve, and so preventing its proper closure. Some 
writers (Peter) have laid great stress upon the extension of the endarteritis 
to the valve, and would separate the instances of this, kind from those of 
simple valvular endocarditis. Anatomically one can usually recognize the 
arterio-sclerotic variety by the smooth surface, the rounded edges, and the 
absence of excrescences. 

IV. Insufficiency may be induced by rupture of a segment —a very rare 
event in healthy valves, but not uncommon in diseaso, either from excessive 
effort during heavy lifting or from the ordinary endarterial strain on a valve 
eroded and weakened by ulcerative endocarditis. 

V. Relative insufficiency, due to djlatation of the aortic ring and adjacent 
arch, is not very infrequent. It occurs in extensive arterial sclerosis of the 
ascending portion of the arch with great dilatation just above the valves. 
The valve segments arc usually involved with the arterial coats, but the changes 
in them may be very slight. In aneurism just above the aortic ring, relative 
insufficiency of the valve may be present. 

It would appear from the careful measurements of Beneke that the aortic 
orifice, which at birth is 20 mm., increases gradually with the growth of the 
heart until at one-and-twenty it is about 60 mm. At this it remains until the 
age of. forty, beyond which dale there is a gradual increase in the size up 
to the age of eighty, when it may reach from 68 to 70 mm. There is thus 
at the very period of life in which sclerosis of the valve is most common a 
physiological tendency toward the production of a state of relative insuf¬ 
ficiency. 

The insufficiency may be combined with various grades of narrowing, par¬ 
ticularly in the endocarditic group. In a majority of the cases of the arterio¬ 
sclerotic form there is no stenosis. On the other hand, aortic stenosis almost 
without exception is associated with some grade, however slight, of regur¬ 
gitation. 

Effects. —The direct effect of aortic insufficiency is the regurgitation of 
blood from the artery into the ventricle, causing an overdistention of the 
cavity and a reduction of the blood column; that is, a relative anaemia in the 
arterial tree. The amount returning varies with the size of the opening. The 
double blood-flow into the left ventricle causes dilatation .of the chamber, and 
finally (lvnertrop hv. the grade depending upon the lesion. In this way the 
valve defect is compensated, and as with each ventricular systole a larger 
amount of blood is propelled into the arterial system, the regurgitation of a 
certain amount during diastole does not, for a time at least, seriously impair 
the nutrition of the peripheral parts. For a time at least there is little or 
no resistance offered to the blood-flow from the auricle—the ventricle accom¬ 
modates itself readily to the extra amount, and there is no disturbance in the 
lesser circulation. In acute cases, on the other hand, with rapid destruction 
of the segments, there may be the most intense dyspnoea and even profuse 
haemoptysis. In this lesion dilatation and hypertrophy reach their most ex¬ 
treme limit The heaviest hearts on record are described in connection with 
this affection. The so-called bovine heart, cor bovinum, may weigh 36 or 40 
ounces, or even, as in a case of Dulles’s, 48 ounc&s. The dilatation is usually 
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ixtftalB and is in marked contrast to the condition of (lie chandler in cases of 
Are aortic stenosis. The papillary muscles may lie greatly flattened. ’■'The 
nitral valves are usually not seriously affected, though the edges may present 
slight sclerosis, and there is often relative incompetency, owing to distention 
>f the mitral ring. Dilatation and hypertrophy of the left auricle are com* 
non, and secondary enlargement of the righto heart occurs in all eases of 
long standing. In the arterio-selerotie group there is an ever present pos¬ 
sibility of narrowing of the orifices of the coronary arteries or an extension of 
the sclerosis to their branches, leading to fibroid myocarditis, in the endo- 
jarditis cases, particularly those following rheumatism, the intima is jierfectly 
smooth, and the arch with its main branches not dilated. A normal aorta may 
be found post mortem when during life there have been the most character* 
istic signs of enlargement of the arch and of dilatation of the innominate and 
right carotid. The so-called dynamic dilatation of the arch is best seen in 
these cases. A young girl, whose ease has been reported as one of aneurism, 
had forcible pulsation and a tumor which could Ik; grasped above the sternum 
—post mortem the innominate artery did not admit the little linger and tho 
arch was not dilated! 

Although the coronary arteries, as shown by Martin and Sedgwick, are 
filled during the ventricular systole, tho circulation in them must lie embar¬ 
rassed in aortic incompetency. They must miss the effect, of the blond-pressure 
in the sinuses of Valsalva during the elastic recoil of the arteries, which surely 
aids in keeping the coronary vessels full. The arteries of the body usually 
present more or less sclerosis consequent upon the strain which they undergo 
during the forcible ventricular systole. 

Symptoms. —The condition is often discovered accidentally in persons who § 
have not presented any features of cardiac disease. 

Headache, dizziness, flashes of light, and a feeling of faintness on rising 
quickly are among the earliest symptoms, l’ulpitalion and cardiac distress on 
slight exertion are common. Long before any signs of failing compensation 
pain may become a marked and troublesome feature. It is extremely variablo 
in its manifestations. It may be of a dull, aching character confined to tho 
prsecordia. More frequently, however, it is sharp and radiating, and is trans¬ 
mitted up the neck and down the arms, particularly the left. Attacks of true 
angina pectoris are more frequent, in this than in any other valvular disease. 
Anaemia is also common, much more so than in aortic stenosis or in mitral 
affections. 

As compensation fails more serious symptoms are shortness of breath 
and oedema of the feet. The attacks of dyspnoea arc liable to come on at 
night, and the patient has to sleep with his head high or even in a chair. 
Cyanosis is rare. It is most commonly due to complicating valve disease, or 
it is stated that it may result from bulging of the septum ventriculorum and 
encroachment upon the right ventricle.' Of respiratory symptoms cough is com¬ 
mon, due to the congestion of the lungs or (edema. > ,J hemoptysis is less fre¬ 
quent than in mitral disease. I have reported a case in which it was profuse 
and believed to be due to tuberculosis of the lungs, inasmuch as the patient was 
admitted in a state of emaciation and profound exhaustion/' General dropsy 
is not common, but oedema of the feet may occur early and is sometimes dne 
to the anaemia, sometimes to the venous stasis, at times to both. Unless there 
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is coexisting disease of the mitral valve, it is rare in aortic incompeiency lor 
the patient to die with general anasarca. /^Sudden death is frequent; more 
so in this than in other valvular diseases. As compensation fails the patient 
takes to bed and/plight iTTopnbir.fAvpr associated naiudiy-with -a ..recurring 
endocarditis, is not uncommon toward the close# Embolic symptoms are not 
inf^equent-o-pain in the splenic, region with enlargement of the organ/hsema- 
turia, and in some#cases paralysis. /Distressing dreams and“disturbed sleep 
are more common in this than in other forms of valvular disease. 

Mental symptoms are often seen with this lesion; toward the dose there 
te may be delirium, hallucinations, and morbid impulses. It is important to bear 
this in mjnd^for patients occasionally display suicidal tendencies. I have 
twice had patients throw themselves from a window of the ward. 

Physical Signs.— Inspection' shows a wide and forcible area of cardiac 
impulso-with the apex beat in the sixth or seventh interspace, and perhaps 
as far out as the anterior axillary line. ? In young subjects the pwecordia 
may bulge. There may be slight i visible pulsation in the second right inter¬ 
space, or, in some acute cases of insufficiency or ulcerative endocarditis, a 
couple of inches from the sternal margin. In very slight insufficiency there 
may be little or no enlargement to be determined clinically. On palpation a 
thrill, diastolic in time, is occasionally felt, but is not common. The impulse 
is usually strong and heaving, unless in conditions of extreme dilatation, when 
it is wavy and indefinite. Occasionally two or-three interspaces between the 
'-- nipple line and sternum will be depressed wityi the systole as the result of 
atmospheric .pressure. Eemmion shows a greater increase in the area of 
heart dulness than is found in any other valvular lesion. It extends chiefly 
, downward and to the left. 

Auscultalion.-tA murmur is heard during the diastole of the ventricles 
at the base of the heart and propagated down the sternum. It may be feeble 
or inaudible at the aortic cartilago, and is usually heard best at midstcrmim 
opposite the third costal cartilage or along the left border of the sternum 
as low as the ensiform cartilage. It is usually soft, blowing in quality, and 
is prolonged, or “ long drawn,” as the phrase is. It is produced by the reflux 
of blood into theL.ventricle. In some eases it is loudly transmitted to the 
axilla at the level of the fourth interspace, not by way of the apex. The 
second sound may be well heard or it may be replaced by the murmur, or 
with a dilated and calcified arch the second sound may have a ringing metallic 
or booming quality, and the diastolic murmur is well heard, or even loudest, 
over the manubrium. • 

The first sound may be clear at the base; more commlhly there is a soft, 
short, systolic murmur. In the artcrio-sclerotic group the systolic bruit is, a- 
a rule, short and soft, while in the endocarditic group, in which the valve seg¬ 
ments are united and often covered with calcified vegetations and excrescence-, 
the systolic murmur is rough and may be accompanied by a thrill. 

At the apex, or toward it, the diastolic murmur may be faintly heard propa¬ 
gated from the base. With full compensation the first sound is usually clear 
at the apex; with dilatation there is a loud systolic murmur of relative mitral 
insufficiency, which may disappear under observation as the dilatation lessen.-. 

A second murmur at the apex, probably produced at the mitral orifice, 
is not uncommon. Attention was called to this by the late Austin Flint, 
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and Ue mwmur usually goes by his name. It is of a rumbling, echoing 
character, occumng m the middle or latter part of diastole, usually pi 
systolic in time, and limited to the apex region. It is similar to, though 
Iras intense than, the louder presystolic murmurs of mitral stenosis, and is 
often associated with a palpable thrill. It ,s probably caused by the imping- 
mg of the regurgitant current from the aortic orifice on the large, anterior 
flap of the mitral valve, so as to cause interference with the entrance or blood 
at the time of auricular contraction. The condition is thus essentially the 
same as in a moderate mitral stenosis. This late diastolic criming or rum- 
bling murmur is present in about 1mlf of the cases of uncomplicated aortic 
insufficiency (ihayer). It is very variable, disiip|K-aring mid reapiiearing 
agmn without apparent cause. The sharp, valvular first sound ami abrupt 
systolic shock, so common in true mitral stenosis, are rarely present, while tho 
pulse is characteristic of uncomplicated aortic insufficiency. 

Arteries .—The examination of (lie arteries in aorl ic insufficiency is of great, 
value. Visible pulsation is more commonly seen in the |ieriplicral vessels in 
this than in any other condition. I lie carotids mav be seen to throb forcibly, 
the temporals to dilate, and the braelnals and radials to expand with each 
heart-beat. With the ophthalmoscope the retinal arieries arc seen to pulsate. 
Not only is the pulsation undent, hut the characteristic, jerking quality is 
apparent. In the throat the throbbing carotids may lead to thu diagnosis of 
aneurism. In many eases the pulsation can lie seen in the suprasternal notch, 
and prominent, forcibly throbbing vessels beneath the right stemo-imistoid 
muscle. Tho abdominal aorta may lift the epigastrium with each systole. T 
be mentioned with this is the capillary pulse, met very often in tho aortii 
insufficiency, and beat seen in the Jiugcr-nails or by drawing a line ii|K>n till 
f orehea d^ when the margin of hyperiemia on cither side alternately blushes and 
pales. In extreme grades the face or the hand may blush visibly at each 
systole. It is met witli also in profound umcniiii, occasionally in neurasthenia, 
and in health in conditions of great relaxation of thu peripheral arteries. Pul¬ 
sation may also be present in the peripheral veins. On palpation tho character¬ 
istic water-hammer or Corrigan pulse is felt. In tlu; majority of instances the 
pulse wave strikes the linger forcibly with a quick jerking impulse, and imme¬ 
diately recedes or collapses. The characters of this arc sometimes bent appre¬ 
ciated by grasping the arm above the wrist and bolding it up. Moreover, the 
pulse of aortic regurgitation is usually retarded or delayed—i. o., there is an 
appreciable interval between the I mat of the heart and tho pulsation in tho 
radial artery, which varies according to the extent of the incompetence. Occa¬ 
sionally in the # ro tid artery the second sound is distinctly audible when absent 
at the aortic cartilage. Indeed, according to Broadbent. it is at the carotid 
that we must listen for the second aortic sound, for when heard it indicates that 
the regurgitation is small in amount, and is consequently a very favorable 
prognostic element. In the larger arteries a systolic thud or shock may lie 
heard and sometimes a double murmur, as pointed out by I hiroziqz . The sys¬ 
tolic pressure is high and the diastolic much decreasaCThe sphygmo- 
graphic tracing is very characteristic. The high ascent, the sharp top, the 
quick-drop in which the dicrotic notch and wave are very slightly markedt 

Aortic-insufficiency may for years lie fully compensated. Persons do not 
necessarily suffer any inconvenience, and the condition is often found accident- 
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ally. So long as the hypertrophy just equalizes the valvular defect there may 
be no symptoms and the individual may even take moderately heavy exercise 
without experiencing sensations of distress about the heart The eaafiS-wbich 
last tho .longest are those in which the insufficiency follows endocarditis and is 
not a part of a general arterio-sclerosis. The age of the patient, too, at the 
time of onset, is a most important consideration, as in youth the lesion is 
not often from sclerosis, and the coronary arteries are unaffected. Coexistent 
lesions of the mitral valves tend early to disturb the compensation. Pure 
aortic insufficiency is consistent with years of average health and with a 
tolerably active life. 

With the onset of myocardial changes, with increasing degeneration of 
the arteries, particularly with a progressive sclerosis of the arch and involve¬ 
ment of the orifices of the coronary arteries, the compensation becomes dis¬ 
turbed. In advanced cases the changes about the aortic ring may be asso¬ 
ciated with alterations in the cardiac nerves and ganglia, and so introduce an 
important factor. 

3. Aobtio Stenosis. 

Narrowing or stricture of the aortic orifice is not nearly so common as 
insufficiency. The two conditions, as already stated, may occur together, how¬ 
ever, and probably in almost every case of stenosis there is some leakage. 

Etiology and Morbid Anatomy. —In the milder grades there is adhesion 
between the segments, which are so stiffened that during systole they can not 
be pressed back against the aortic wall. The process of cohesion between the 
segments may go on without great thickening, and produce a condition in 
which the orifice is guarded by a comparatively thin membrane, on the aortic 
face of which may be seen the primitive raphes separating the sinuses of 
Yalsalva. In some instances •this membrane is so thin and presents so few 
trace? of atheromatous or sclerotic changes that the condition looks as if it 
had originated during foetal life. More commonly the valve segments are 
thickened and rigid, and have a cartilaginous hardness. In advanced cases 
they may be represented by stiff, calcified massos obstructing the orifice, 
^through which a circular or slit-like passage can be seen. The older the 
patient the more likely it is that the valves will be rigid and calcified. 

We may speak of a relative atenosis of the aortic orifice when with normal 
valves and ring the aorta immediately beyond is greatly dilated. A stenosis 
due to involvement of the aortic ring in sclerotic and calcareous changes with¬ 
out lesion of the valves is referred to by some authors. I have never met with 
an instance of this kind. A subvalvular stenosis, the result of endocarditis 
in the mitro-sigmoidean sinus, usually occurs as the result of foetal endocar¬ 
ditis. In comparison with aortic insufficiency, stenosis is a rare disease. It 
is usually pint w ith at a more advanced period of life than insufficiency, and 
the most typical cases of it are found associated with extensive calcareous 
changes in the arterial system in old men. ^ 4 

Owing to the impeded blood-flow the ventricle has to work against an 
increased resistance and its walls bec ome hypertrophie d, usually at first with 
little or no dilatation . We see in this condition the most typical instances of 
what is Sled concentric hypertrophy, in which, without much, if any, en¬ 
largement of the cavity, the vails arc greatly thickened, in contradistinction 
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to the so-called eqcfiatlic hypertrophy, in which, with the increase in the thick¬ 
ness the walls, the chamber itself is great I v dilated. The systole is pro¬ 
longed, even as much as twenty-five per cent. There may Is- no changes in 
the other cardiac cavities if compensation is well maintained; hut with its 
failure come dilatation, impeded auricular discharge, pulmonary congestion, 
and increased work for the right heart. The arterial changes are. as a rule, 
not so marked as in aortic insufficiency, for the walls have not to withstand 
the impulse of a greatly increased blood-wave with each systole. On the con¬ 
trary, the amount of blood propelled through the. narrow orifice may lie smaller 
than normal, though when compensation is fully established the pulse-wave 
may be, of medium volume. 

Symptoms. — Physical Sioxs. — Inspection may fail to reveal any area 
of cardiac impulse. Particularly is this the case in old men with rigid chest 
walls and large emphysematous lungs. Under these circumstances there may 
be a high grade of hypertrophy without any visible impulse. _ l-lvcn when the 
apex beat is visible, it may he, as Traubo pointed out. feeble and ijuliJijjile. 
In many cases the apex is seen displaced downward and outward, and the 
impulse looks strong and forcible. 

Ealpation reveals in many cases a thrill at the base of the heart of maxi¬ 
mum force in the aortic region. With no other condition do we meet with 
thrills of gTcaferlnfensity. The apex beat may not lie palpable under the 
conditions above mentioned, or there may be a slow, heaving, forcible impulse. 

Permission never gives the same wide area of dulncss as in aortic insuf¬ 
ficiency. The extent of it dejiemls largely on the state of the lungs, whether 
emphysematous or not. 

Auscultation .—A rough systolic murmur, of maximum intensity ut the* 
aortic cartilage, and propagated into the great vessels, is the most constant 
physical sign in aortic stenosis. One of the last lessons learned by the student 
of physical diagnosis is to recognize that the systolic murmur at the aortic area 
does not necessarily mean obstruction at the orifice.! Roughening of the vnlvqsj 
or of the intima of the aorta, and hiemic states are much more frequent causes. 
In aortic stenosis the murmur often 1ms a much harsher quality, is louder, 
and is more frequently musical than in the conditions just mentionod. When 
compensation fails and the ventricle is dilated and feeble, the murmur may bo 
soft and distant. The second sound is rarely heard at the uortic cartilage, 
owing to the thickening and stiffness of the valve. A diastolic murmur is not 
uncommon, but in many cases it can not be heard. Occasionally, as noted by 
W. H. Dickinson, there is a musical murmur of greatest, intensity in the region 
of the apex, due probably to a slight regurgitation at high pressure through 
the mitral valves. The pulse in pure aortic stenosis is small, usually of good 
tension, well sustained, regular, and perhaps slower than normal. 

The condition may lie Intent for an indefinite period, as long as tlm 
hypertrophy is maintained. Early symptoms are those due to defective blood- 
supply'to the brain, dizziness, and fainting. Palpitation, pain about the 
heart, and anginal Symptoms are not so marked as in insufficiency. With 
degeneration of the heart-muscle and dilatation relative insufficiency of the 
mitral valve is established, and the patient may present all the features of 
engorgement in the lesser and systemic circulations, with dyspnoea, cough, 
rusty expectoration, and the signs of anasarca in the lower part of the body. 
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Many of the cases in old people, without presenting any dropsy, have symp¬ 
toms pointing rather to general arterial disease. Cljeyne-Stokcs breathing is 
not uncommon with or without signs of uremia. 

Diagnosis.— With an extremely rough or musical murmur of maximum 
intensity at the aortic region and signs of hypertrophy of the left ventricle, a 
thrill, and especially a liard, slow pulse of moderate volume and fairly good 
tension, which in a sphygroographic tracing gives a curve of slow rise, a 
broad, well-sustained summit and slow decline,.a diagnosis of aortic stenosis 
can be made with some degree of certainty, particularly if the subject is an 
old man. Mistakes are common, however, and |a roughened or calcified valve 
segment, or, in some instances, a ver/^roughened and prominent calcified 
plate in the aorta, and;bypert rophy associated with renal disease, may produce 
similar symptoms. SSldom is there difficulty in distinguishing'thetfnlirmur 
due to amcmia, since it is rarely so intense and is not associated with thrill 
or with marked hypertrophy of the left ventricle, yin aortic insufficiency a 
systolic murmur is usually present, but has neither the intensity nor the 
musical quality, nor is it accompanied with a thrill. With roughening and 
dilatation of the ascending aorta the murmur may be very harsh or musical; 
but the existence of a second sound, accentuated and ringing in quality, is 
usually sufficient to differentiate this condition. 

4. Mitkal Incompetency. 

Etiology.—Insufficiency of the mitral valve ensues: (a) From changes in 
the segments whereby they are contracted and shortened., usually combined 
with changes in the chord® tendine®, or with more or less narrowing of the 
.^orifice. (6) As a result of changes in the muscular walls of the ventricle, 
either dilatation, so that the valve segments fail to close an enlarged orifice, 
or changes in the muscular substance, so that the segments are imperfectly 
eoapted during the systole—muscular incompetency. The common lesions 
producing insufficiency result from endocarditis, which causes a gradual thick¬ 
ening at the edges of the valves, contraction of the chord® tendine®, and 
union of the edges of the segments, so that in a majority of the instances there 
is not only insufficiency, but some grade of narrowing as well. Except in 
children, we rarely see the mitral leaflets curled and puckered without narrow¬ 
ing of the orifice. Calcareous plates at the base of the valve may prevent 
perfect closure of one of the segments. In long-standing cases the entire 
mitral structures are converted into a firm calcareous ring. From this val¬ 
vular insufficiency the other condition of muscular incompetency must be care¬ 
fully distinguished. It is met with in all conditions of extreme dilatation of 
the left ventricle, and also in weakening of the muscles in prolonged fevers 
and in anemia. 

* Morbid Anatomy. —The effects of incompetency of the mitral segment 
upon the heart and circulation are as follows: The imperfect closure allows 

a certain amount of blood to regurgitate from the ventricle into the auricle, 
so that at the end of auricular diastole this chamber Contains not only the 
blood which it has received from the lungs, but also that which has regur¬ 
gitated from tha left ventricle. This necessitates dilatation? and, as increased 
■’Vfrork is thrown upon it in expelling the augmented contents, hypertrophy 
*aa welL 
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M Witt each systole of the left auricle a larger volume of Mood is forced 
trophied ^ Tentr,C e ’ whlch also dllatw 1,11,1 subsequently becomes hyper- 


' la ® o c tte left auricle, as blood is regurgitated into 
it from the left ventricle, the pulmonary veins are less readily emptied. In 
consequence the right ventricle expels its contents less freely, amt in turn 
becomes dilated and hypertrophied. 

(A Finally, the right auricle also is involved, its chandler is enlarged, and 
its walls are increased in thickness. 


The eff ect u P on the pulmonary vessels is lo produce dilatation both 
of the arteries and veins often in long-standing eases, atheromatous changes; 
the capillaries are distended, and ultimately the condition of brown induration 
is produced. Perfect compensation may he effected, chielly through the hy|>er- 
trophy of both ventricles, and the effect upon the peripheral circulation may 
not be manifested for years, as a normal volume of blood is disebargixl from 
the left heart at each systole. The time comes, however, when, owing either 
to increase in the grade of the incom]K‘tcncy or lo failure of Hie compensation, 
tho left ventricle is unable to send out its normal volume into the aorta. 
Then there is overfilling of the left auricle, engorgement in the lesser cir» 
eulation, embarrassed action of the right heart, and rouges)ion in the sys¬ 
temic veins. For years this somewhat, congested condition may he limited to 
the lesser circulation, hut finally the right auricle becomes dilated, the tri¬ 
cuspid valves incompetent, and the systemic veins are engorged. This grad¬ 
ually leads to the condition of cyanotic induration in the viscera and, when 
extreme, to dropsical effusion. 

Muscular ineompeteney, due to impaired milnlion of the mitral and papil¬ 
lary muscles, is rarely followed by such perfccl compensation. There may ho 
in acute destruction of Hie aortic segments an acute dilatation of Hie left 


ventricle with relative ineompeteney of Hie mitral segments, great dilatation 
of the left auricle, and intense engorgement of llie lungs, under which circum¬ 
stances profuse luemorrliage may result. In Hie-e eases there is little chance 
for the establishment of compensation. In eases of hypertrophy and dilatation 
of the heart, without valvular lesions, hut associated with heavy work and 
alcohol, the insufficiency of the mitral valve may he extreme ami lead lo great 
pulmonary congestion, engorgement, of the systemic veins, and a condition 
of cardiac dropsy, which can not lie distinguished by any feature from that 
of mitral ineompeteney duo to lesion of tho valve itself. In chronic It right’s 
disease the hypertrophy of the left ventricle may gradually fail, leading, in the 
later stages, to relative insufficiency of the mitral valve, and the production 
of a condition of pulmonary and systemic congestion, similar to that induced 
by the most extreme grade of lesion of the valve itself. Adherent pericardium, 
especially in children, may load to like results. 

Symptom!. —During the development of the lesion, unless (lie incom- 
petency comes on acutely in consequence of rupture of the valve segment or of 
ulceration, the’compensatory changes go hand in hand with the defect, and 
there are no subjective symptoms. So, also, in the stage of perfect compen¬ 
sation, there may be the most extreme grade of mitral insufficiency with enor¬ 
mous hypertrophy of the heart, yet the patient may not lie aware of the exist¬ 
ence of heart trouble, and may suffer no inconvenience except perhaps a little 
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shortness of breath on exertion or on going upstairs. It is only whaoirom any 
cause the compensation has not been perfectly effected* or, having been so, 
is broken abruptly or gradually, that the patients begin to be troubled. The 
symptoms may be divided into two groups: 

JA The minor manifestations while compensation is still good. Pa¬ 
tients with extreme incompetency often have a congested appearance of 
the face, the lips and cars have a bluish tint, and the venules on the checks 
may bo enlarged—signs in many cases very suggestive. In long-standing cases, 
particularly in children, the Angers may be clubbed, and there is shortness 
of breath on exertion. This is one of the most constant features in mitral 
insufficiency, and may exist for years, even when the compensation is perfect. 
Owing to the somewhat congested condition of the lungs these patients have 
a tendency to attacks of bronchitis or haemoptysis. There may also be palpi¬ 
tation of the heart. As a rule, however, in well-balanced lesions in adults, 
this period of full compensation or latent stage is not associated with symp¬ 
toms which call the attention to an affection of the heart, and with care the 
patient may reach old age in comparative comfort without being compelled 
to curtail seriously his pleasures or his work. 

(14-Sooner or later comes a period of disturbed or broken compensation, 
in which the most intense symptoms are those of venous engorgement. There 
are palpitation, weak, irregular action of tho heart, and signs of dilatation. 
Dyspnoea is an especial feature, and there may be cough. A distressing symp¬ 
tom is the cardiac “ sleep-start,” in which, just as the patient falls asleep, he 
wakes gasping and feeling as if tho heart were stopping. There is usually p 
slight cyanosis, and even a jaundiced tint to the skin. The'most marked 
symptoms, however, are those of venous stasis. The overfilling of the pul¬ 
monary vessels accounts in part for the dyspnoea. There is cough, often with 
bloody or watery expectoration, and the alveolar epithelium containing brown 
pigment-grains is abundant. Dropsical effusion usually sets in, beginning in 
thfl_|se,l and extending to the body and the serous sacs. Right-sided hydro¬ 
thorax may recur and require repeated tapping. The urine is usually scanty 
and albuminous, and contains tube-casts and sometimes blood-corpuscles. With 
judicious treatment the compensation may be restored and all the serious symp¬ 
toms may pass away. Patients usually have recurring attacks of this kind, 
and die of a general dropsy; or there is progressive dilatation of the heart, 
and death from asystole. Sudden death in these cases is rare. Some cases of 
mitral disease—stenosis and insufficiency—reach what may be called the hepatic 
stage, when all the symptoms are due to the secondary changes in the liver. 

Physical Signs. — Inspection. — In children the prsecordia may bulge and 
there may be a large area of visible pulsation. The apex beat is to the-left 
of the nipple, in some cases in the sixth interspace, in the anterior axillan 
line. A localized right ventricle impulse may sometimes be seen below the 
right costal border in the parstcrnal line. There may be a wavy impulse in 
the cervical veins which are often full, particularly when the patient is 
recumbent. 

Palpation .—A thrill is rare; when jresent it is felt at the apex, often in 
a limited area. The force of tho impulse may dependTorgely upon the stage 
in which the case is examined. In lull compensation it is forciblaaad heav¬ 
ing ; . w hen j fl flkhirhed r usually wavy and feeble. 
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BetCUtsion. The dulness is increased, particularly in n lateral direction. 
There is no disease of the valves which produces, in long-standing cases a 
more extensive transverse area of heart dulncss. It does not extend so much 
upward along the left margin of the sternum as beyond the rigid margin and 
to the left of the nipple line. 

Auscultation. At the apex there is a systolic murmur u't mdi wholly or . 
partly obliterat es the first sound. It is loudest here, and has a blowing, some- 
times musical Character, particularly toward the latter part. The murmur is 
transmitted to the axilla and may he heard at the hack, in some instances 
over the entire chest. There are cast's in which, as |xiinlcd out by Nnniivn, 
the murmur is heard best along the left border of the sternum. Usually in 
diastole at the apex the loudly transmitted second sound mav he heard. Occa¬ 
sionally there is also a soft, sometim es a rough or rumbling preaystolie luur-. 
mur. As a rule, in cases of extreme mitral insufficiency from valvular lesion 
with great hypertrophy of both ventricles, there is heard only a loud blowing 
murmur during systole. A murmur of mitral insulliciencv may vary a great 
deal according to the posiiion of the patient. It may he present in the recum¬ 
bent and absent in the erect posture. In cases of dilatation, particularly when 
dropsy is present, there may be heard at the ensiform cartilage and in the 
lower sternal region a soft systolic murmur due to tricuspid regurgitation. An 
important sign on auscultation is the accentuated pulmonary second sound. 
This is heard to the left of the sternum in the second interspace, or over the 
third left costal cartilage. 

The pulse in mitral insufficiency, during the period of full compensation, 
may be full and regular, often of low tension. Usually with the first, onset 
of the symptoms the pulse becomes irregular, a feature which then dominates 
the case throughout. There may be no two beats of eipml force or volume. 
Often after the disappearance of the symptoms of failure of compensation the 
irregularity of the pulse persists. 

The three important physical signs then of mitral regurgitation arc: (a) 
Systolic murmur of maximum intensity at the apex, which is propagated to 
the axilla and heard at the angle of the scapula; (b) accentuation of the pul¬ 
monary second sound; (c) evidence of enlargement of the heart, particu¬ 
larly the increase in the transverse diameter, due to hypertrophy of both right 
and left ventricles. 

Diagnosis.—There is rarely any difficulty in the diagnosis of mitral insuf¬ 
ficiency. The physical signs just referred to arc quite characteristic and 
distinctive. Two points are to be borne in mind. First, a murmur, systolic 
in character, and of maximum intensity at the apex, and propagated even to 
the axilla, does not necessarily indicate incompctcncy of the mitral valve. 
There is heard in this region a large group of what are termed accidental 
murmurs, the precise nature of which is still doubtful. They are probably 
formed, however, in the ventricle, and are not associated with hypertrophy, 
or accentuation of pulmonary second sound. . . 

' Second, it is not always possible to say whether the insufficiency is due 
to lesion of the valve segment or to dilatation of the mitral ring and re a- 
tive incompetency. Here neither the character of the murmur the propa¬ 
gation, the accentuation of the pulmonary second sound nor the hypertrophy 
assists in the differentiation. Tbfe history is sometimes of greater value iff this 
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matter than the physical examination. The cases most likely ti( lead to error 
are those of the so-called idiopathic dilatation, and. hypertrophy©! the heart 
(in which the systolic murmur may be of the greatest intensity), and the 
instances of arterio-sclerosis with dilated heart. Bfllfr»Ha«and others, however, 
maintain that organic disease of the mitral leaflets' sufficient to produce incom¬ 
petency is always accompanied with a certain degree of narrowing of the ori¬ 
fice, so that the only unequivocal proof of the actual disease of the mitral valve 
•is the presence of a presystolic murmur. 

5. Mitbal Stenosis. 

Etiology.—Narrowing of the mitral orifice is usually, the result of valvular 
endocarditis occurring in the earlier years of life; very rarely it is congenital. 
It is very much more common in women than in men —in .63 of 80 cases noted 
by Duckworth, while in 4,791 autopsies at Guy’s Hospital during ten years 
there were 196 cases, of which 107 were females and 89 males (Samways). 
This is not easy to explain, but there are at least two factors to be considered. 
Rheumatism prevails more in girls than in boys and, as is well known, endo¬ 
carditis of the mitral valve is more common in rheumatism. Chorea, also, as 
suggested by Barlow, has an important influence, occurring more frequently 
in girls and being often associated with endocarditis. Of 140 cases of chorea 
which I examined at a period more than two years subsequent to the attack, 
73 had signs of organic heart-disease, among which were 24 instances with the 
physical sign* of mitral stenosis. Anaemia and chlorosis, which are prevalent 
in girls, have been regarded as possible factors. In a surprising number of 
cases no recognizable etiological factor can be discovered. This has been re¬ 
garded by some writers as favoring the view that many cases are of congenital 
origin; but it is not improbable that with any of the febrile affections of child¬ 
hood endocarditis may be associated. Whooping-cough, too, with its terrible 
strain on the heart-valves, may be accountable for certain cases. Congenital 
affections of the mitral valve arc notoriously rare. While met with at all 
ages, stenosis is certainly more frequent in young persons. 

Morbid Anatomy.—With the stenosis there is always some incompetency. 
The narrowing results from thickening and contraction of the tissues of the 
ring, of the valve segments, and of the chorda; tendinea;. The condition varies 
a good deal according to the amount of atheromatous change. In many cases 
the curtains are so welded together and the whole valvular region so thickened 
that the orifice is reduced to a mere chink—Corrigan’s button-hole contraction. 
In other cases the curtains are not much thickened, but narrowing has resulted 
from gradual adhesion at the edges, and thickening of the chordae tendinea 1 . 
ip that from the auricle it looks cone-like—the so-called funnel-shaped variety 
of stenosis. The instances in which the valve segments are very slightly de¬ 
formed, but in which the orifice is considerably narrowed, are regarded by 
some as possibly of congenital origin. Occasionally the curtains are in great 
part free from disease, but the narrowing results from large calcareous masses, 
which project into them from the ring. The involvement of the chorda: 
tendinese is usually extreme, and the papillary muscles may be inserted directly 
upon the valve. Iujnoderete grades of constriction the orifice will admit the 
tip,of fba iTifW-finger; in mnr«» extreme forms, the tip of the little finger; 
and occasionally one meets with a specimen in which the orifice seems almost 



iMSBASES OF THE HEART. 


m 


sitting only -a medium-sized Bowman's probe. Tlie heart is 
notfl^y gdftrged, rarely weighing more than 14 or 15 ounces. Occasion¬ 
ally, in an elderly person, it may seeni only slightly, if at all, enlarged, and 
again there Are instances in which the weight may reach as much as 20 
ounces. The left .ventricle is usually small, and may look very small in com¬ 
parison withJthe right ventricle, which forms the greater portion of the apex. 

In cases in which with the narrowing there is very considerable ineompetcncy 
the left ventricle may be moderately dilated and hypertrophied. 

It is not-uncommon at the examination to find white thrombi in the 
appendix of the left auricle. Occasionally a large part of the auricle is occu¬ 
pied by an ante-mortem thrombus. Still more rarely the remarkable ball 
thrombus is found, in which a globular concretion, varying in size from a 
walnut to a small egg, tins free in the auricle, two examples of which have 
come under my observation. 

The left auricle discharges its blood with greater dillicully and in conse¬ 
quence dilates, and its walls reach three or four times (heir normal thickness. 
Although the auricle is by structure untitled to compensate an extieme lesion, 
the probability is that for some time during the gradual production of stenosis, 
the increasing muscular power of the walls is siillicient to comilorbaliiiice the 
defect?"In 3T> cases of well-marked stenosis Snmwavs found the auricle hyper¬ 
trophied in 26, dilatation coexisting in 11. Eventually the Ion-ion is .m-mised 
;n the pulmonary circulation, owing to iniiiedod outflow from the veins amt 
this to heightened pressure in the pulmonary artery, Extra work, is Unis 
thrown on the right, xenliiele, which gradually lij perlrophies. I clatixe menm- 
pelency of the tricuspid and congestion of the systemic veins nl last siipcivcnc. 

Symptoms. —Physical SKiNs.-W^mm-ln children the lower sbr- 
num and the fifth and sixth left, costal cartilages are ofte n l'' , "" ,I '"'» - 
to hypertrophy of the right ventricle. The ape.x lient may be ill-«}clmcd. Uu- 
ally it is mt dislocated far beyond the nipple line, and the due impulse is 
over the lower sternum and adjacent costal cartilages. 0 ten in tlm.-obosted 
^Sons there is pulsation in the third and fourth left interspaces close to 
the sternum. When compensation fails, the pnccordml ‘nMMJ J' » 
feebler and in the veins of the neck there may la- marked systolic, r.gurgi 

tation or the right jugular near the clavicle may stand‘ ,"Tl “i,!!m'oV'Vhe 

tumor. In the later stage, there is great enlargement will, pulsation 

^Palpation reveals in a majority of the cases a cl.nmoUM-.M'c M dined 
fremituTor thriU, which is best felt, as a rule, m 

iarly Um!Z ^area,Postmarked'during expir^on, and «... MU« tar- 

cibly in the lower sternum and in tthe four t an I imn ^ ^ .> ^ ^ 

impulse is felt very high m the tlurc the latter interspace tlie 

even in the second, and it has been thought tl » >" «*■ * ^ of , h(; 

impulse is due to pulsation of the auric . extreme grades of 

conus arteriosus of the right ventricle; even in the most extreme grate. 
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mitral stenosis, there is never such tilting forward of the auricle or its appen¬ 
dix as would enable it to produce an impression on the cheat walL 

Percussion gives an increase in the cardiac dulnesa to the right of the 
sternum and along the left margin; not usually a fflprease-.heyond fto 
ni pple line, except in extreme cases, when the transverse dulness may reach 
from S cm. beyond the right margin of the sternum to 10 cm. beyond the 
nipple line. ' 

Auscultation .—To the inner side of the apex beat, often in a very limited 
region, there is heard a rough, vibratory or purring murmur, cumulative or 
crescendo in character, which terminates abruptly in the first sound. By 
combining palpation and auscultation the purring murmur is found to be syn¬ 
chronous with the thrill and the loud shock with the first sound. The mur¬ 
mur is auricular systolic, due tfi the blood passing through the narrow orifice. 
Some have thought it to be early systolic in time, but the majority of observers 
’'hold to the former view with Gairdncr. The presystolic murmur may occupy 
the entire period of the diastole, or the middle or only the latter half, corre¬ 
sponding to the auricular systole. The difference inay sometimes be noted 
between the first and second portions of the murmur, when it occupies the 
entire time. Often there is p peculiar rumbling or echoing quality, which in 
some instances is very limited and may be heard only over a single bell-space 
of the stethoscope. A rumbling, echoing presystolic murmur at the ,&pcx is 
heard in some cases of aortic insufficiency ("Flint murmur ! - occasionally in 
adherent pericardium with great dilatation of the heart and in upward dis¬ 
location of the organ. 

A systolic murmur may be hoard at the apex or along the loft sternal 
border, often of extreme softness and audible only when the breath is held. 
Sometimes the systolic murmur is loud and distinct and is transmitted to 
the axilla. The second sound in the second left interspace is loudly accentu¬ 
ated, and often reduplicated. It may be transmitted far to -the left and bo 
heard with great clearness beyond the apex. In uncomplicate d ca ges of mitral 
stenosis there are usually ngjnurmurs audible at the aortic region ,at which 
spot the second sound is less intense than at the pulmonary area. In advanced 
cases at tho lower sternum and to the right a systolic tricuspid murmur is 
sometimes heard. Other points to be noted are. the following: The unusually 
sharp, clear first sound which follows the presystolic murmur, the cause of 
which is by no means easy to explain. It can scarcely be a valvular sound 
produced chiefly at the mitral orifice, since it may be heard with great intensity 
in cases in which the valves are rigid and calcified. It has been suggested hv 
A. E. San som and others that it is a loud “ snap ” of the tricuspid valvci- 
caused byThe powerful contraction of the greatly hypertrophied right ven¬ 
tricle! Broaclhent thinks if may'be due fo fEeabnfpT contr acTloSToFa ’ partial 1\ 
filled' left ventricle. The valvular sound may be audible at a distance, as one 
sits at the bedside of the patient (Graves). In a patitfhl saw with Dr. C. J- 
Blake the first sound was audible six feet,.by mcasurt^^Hbom the chest wall. 

These physical signs, it is to be borne in miJBMPcharacteristic only 
of tho stage in which compensation is maintainJL^jfpa murmur may be 
soft, almost inaudible, and only brought out af jfifqgnaori. Finally there 
comes a period in which, with failure of compevtwHHe presystolic mur¬ 
mur disappears and there is heard in the apex rflgflBjtrp first sound, or 
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r ^ thm - niai 'kcd systolic shock may Ik* present after 
the disappearance of the .thrill and the characteristic murmur, I'ndertreat- 
ment, with gradual fccovcry of compensation, probably with increasing vigor 
of contraction- of the right ventricle and left auricle, the presystolic murmur 
.reappears. In cases seen at this stage of the disease the nature of the valve 
lesion may be entirely overlooked. 

Stenosis of the mitral valve may for years be efficiently compensated by 
the hypertrophy of the right ventricle. Many persons with the characteristic 
physical signs of this lesion present no symptoms. They may for years per¬ 
haps be short of breath on going upstairs, hut are able to pass through the 
ordinary duties of life without discomfort. The pulse is smaller in volume 
than normal, and very often irregular. A s]<eeial danger of this stage is the 
recurring endocarditis. Vegetations may he whipped off into the circulation 
and, blocking a cerebral vessel, may cause hemiplegia or aphasia, or both. 
This, unfortunately, is not an uncommon sequence in women. Patients with 
mitral stenosis may survive this accident for an indefinite period. A woman, 
abovo seventy years of age, died in one of my wards at the Philadelphia Hos¬ 
pital, who had been in the almshouse, hemiplegic, for more than thirty years. 
The heart presented an extreme grade of mitral stenosis which had probably 
existed at the time of the hemiplegic attack. 

Pressure of the enlarged auricle oil the left recurrent laryngeal nerve, 
causing paralysis of the vocal cord on (lie corresponding side, has been de¬ 
scribed by Ortner and by Herrick. 1 have met with two instances. It is a 
point to be borne in mind, as the diagnosis of aneurism of the arch of the 
aorta may be made. 

Failure of compensation brings in its train the group of symptoms which 
• have been discussed under mitral insufficiency. Briefly enumerated they are: 
Eapid and irregular action of the heart, shortness of breath, cough, signs of 
pulmonary engorgement, and very frequently hicinoptysis. Attacks of this 
kind may recur for years. Bronchitis or a febrile attack may cause shortness 
of breath or slight blueness. Inflammatory affections of tlie lungs or pleura 
seriously disturb the right heart,'and these patients stand pneumonia very 
badly. Many, perhaps a majority of cases of mitral stenosis, do not have 
dropsy. The liver may lie greatly enlarged, and in the late stages ascites is 
not uncommon, particularly in children. General anasarca is most frequently 
met with in those cases in which there is secondary narrowing of the tricuspid 
orifice (Broadbent). 


fi. Tricuspid Valve Disease. 

(a) Tricuspid Begurgitation.— Occasionally this results from • acute or 
’chronic endocarditis with puckering; more commonly the condition is one 
of relative insufficiencyaand is secondary to lesions of the valves on the left 
side, particularly offtfee mitral. It is mot with also in ulff conditions of the 
lungs which cause obstruction to the circulation, such as cirrhosis and emphy¬ 
sema, particularly in combination with chronic bronchitis. The symptoms are 
those of obstruction in the lesser circulation with venous congestion ini the sys¬ 
temic veins, such as has already been described in connection with mitral 
insufficiency. T im . signs ' wf this condition are: 

(1) gyafnlin wnjn jiyWaHnn nf the blood into tbfl -right aitflClp the 
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tiransmission of the pulse-wave into the veins of the neck. If the regurgitation 
is slight or the contraction of the ventricle is feeble there may be no venous 
throbbing, but in other cases there is marked systolic pulsation in the cervical 
veins. That in thejight jugular is more forcible than that in the left. It may 
he seen both in the internal and the external vein, particularly in the latter. 
Marked pulsation in these veins occurs only when the valves guarding them 
become incompetent. Slight oscillations are by no means uncommon, even 
when the valves are intact.^ The dulcption is sometimes e norm ous, particu¬ 
larly in Jlie get of coughing, when the right jugular at the root of the neck 
may stand out, forming an extraordinary prominent ovoid mass. Occasionally 
the regurgitant pulse-wave may be widely transmitted and be seen iaihe sub¬ 
clavian and axillary veins, and even in the subcutaneous veins over the shoul¬ 
der, or in the superficial mammary veins. 

^ Kegurgitant .pulsation through tho tricuspid orifice may be transmitted 
to the inferior eava, and so to the hepatic veins, causing a systolic distention 
of the liver. VThis is best appreciated by bimanual palpation, placing one hand 
over the fifth and sixth costal cartilages and the other in the lateral region 
of the liver in the mid-axillary line. The rhythmical expansile pulsation may 
be readily distinguished, as a rule, from the. systolic depression of the liver 
.due to-eom'municated pulsation from thiTTe’ft~veotricle’. 

(2) The second important sign of tricuspid regurgitation is the' occur- 
irence of a systolic murmur of maximum intensity in the lower sternum. It 
is usually a sail, lovuiuuuutr, often to be distinguished from a coexisting 
'■mitral murmur by differences in qualify and pitch, and may be heard to tho 
right as far as the axilla. Sometimes it is very limited in its distribution. 

• Together these two signs positively indicate tricuspid regurgitation. In 
addition, the percussion usually shows increase in the area of dulness to the 
right of the sternum, and/the impulse in the lower sternal region is forcible. 
In the great majority of cases the symptoms are those of the associated lesions. 
(In cirrhosis of the lung and in chronic emphysema the failure of compensation 
jof the right ventricle with insufficiency of the tricuspid not infrequently leads 
either to acute asystole or to gradual failure with cardiac dropsy. 

, (b) Tricuspid Stenosis.—This interesting condition may be either con¬ 

genital or acquired. The congenital cases are not uncommon, and are asso¬ 
ciated usually with other valvular defects which cause early death. The 
acquired-form is not very infrequent. Bedford Fenwick collected 46 observa¬ 
tions, of which -tl Wf»n> in wninpii Leudet has nnnly-WI 117 rtlya of UU 
ofjhese in which the ages were mentioned, 80 were in women and ,2,1 in men. 
A great majority of the cases were in adults, only 8 being between the ago- 
of ten and twenty, jta. rarity as an isolated condition may be gathered from 
the fact thut of 114 autopsies, in 11 only was the lesion confined to this valve. 
In 21 the tricuspid, mitral, and aortic segments were involved, and in 78 the 
tricuspid and mitral. Practically the condition is almost always secondary 
to lesions of the left heart. 

The physical signs are sometimes characteristic. For instance, a pro- 
systolic thrill has been noted by several observers. The percussion shows 
dulness to be increased, particularly to the right of the sternum. On aus¬ 
cultation a presystolie murmur has been determined in certain cases, and 
is heard best at the root of the ensiform cartilage, or a little to the right of 
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it. Of gWlOTftl symptoms, cyanosis of the face and lips is very common, and 
in the late stages, when dropsy supervenes, it is apt to be intense. The lesion 
is interesting chiefly because it forms one o| the most serious complications of 
mitral stenosis. < 

7. Pulmonary Valve Disease. 


Murmurs in the region of the pulmonary valves are extremely common; 
lesions of the valves are exceedingly rare. Balfour has well called the pul¬ 
monic area the region of auscultatory romance. A systolic murmur is heard 
here under many conditions—(1) very often in health, in tlnn-cho'tcd persons, 
particularly in children, during expiration and in the recumbent posture; (2) 
when the heart is acting rapidly, as in fever and after exertion; (It) it is a 
favorite situation of the eardio-respiratory murmur: (1) in amende states; 
and (5) as mentioned previously, the systolic murmur of mitral iiisutlieieney 
may be transmitted along the left sternal margin. Actual lesions of the valves 
of the pulmonary artery are rare. 

(a) Stenosis is almost invariably a congenital anomaly. It constitutes 
ono of the most important of the congenital cardiac affections. The vnlxe 
segments are usually united, leaving ft small, narrow oriliee. In adults cases 
occasionally occur. The congenital lesion is commonly associated with patency 
of the ductus Botali and imperfection of the ventricular septum. There may 
also'be tricuspid stenosis. Acute endocarditis not infrequently attacks the 
sclerotic valves. 

The physical signs arc extremely uncertain. There may lie a systolic mur¬ 
mur with a thrill heard liest to the left, of the sternum in the second inter¬ 
costal space. This murmur may be very like a murmur or aortic stenosis, but 
is not transmitted into the vessels. Naturally the pulmonary second sound is 
weak or obliterated, or may be replaced by a diastolic murmur, t'sually there 


is hypertrophy of the right heart. 

(b) Pulmonary Insufficiency.—This rare affection is occasionally due to 
congenital malformation, particularly fusion of two of the segments. It, is 
sometimes present, as Bramwell has shown, in eases of malignant endocar¬ 
ditis. Barie has collected dS cases. 

The physical signs arc those of regurgitation into the rigid ventricle, 
hut as a rule, it is difficult to differentiate the murmur from that of aortic 
insufficiency, though the maximum intensity may he m the puliiionnry area. 
The absence of the vascular features of aortic insufficiency ■» ^ 
Roth Gibson and Graham Stcell have called attention to the po^.lu'.ty .r «.ih- 
ago through these valves in cases of great increase of pressure in the pulmonary 
nrtery and to a soft diastolic murmur heard under these ere.,instances, winch 
Steell calls “ the murmur of high pressure in the pulmonary artery. 


8. Combined Valvular Lesions. 

Valvular lesions arc seldom single or pure ^combined l ^j nnh v ar0 ^ 
common. This is particularly the ease in congenital . 

dren mitral and aortic lesions, the result of riouinn - ■ » ' y 

l’ure mitral insufficiency and pure mitral stenosis may 

in time the tfTeuBpiddiecomes involved, at first in sclerosis ami later imrT g 

of the orifice. Aortic valve lesions are more commonly uncombmed than 
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mitral lesions. The added lesion may be hurtM or hetpfnL The atenosh 
which so often accompanies the endocarditic variety may lessen tie regurgi¬ 
tation in aortic insufficiency; ancUi progressive narrowing of the mitral orifice 
may be beneficial in mitral regrwtation. 

Prognosis in Valvular Disease. —The question is entirely one of efficient 
(compensation^ So long as this is maintained tho patient may suffer no incon¬ 
venience, and even with the most serious forms of valve lesion the function of 
the heart may be little, if at all, disturbed. 

Practitioners who are not adepts in auscultation and feel unable to esti¬ 
mate the value of the various heart murmurs should remember that the best 
judgment of the conditions may be gathered from inspection and palpation. 
With an apex beat in the normal situation and regular in rhythm the auscul¬ 
tatory phenomena may be practically disregarded. 

A murmur per se is of little or no moment in determining the prognosis 
in any given case. There is a largo group of patients who present no other 
symptoms than a systolic murmur heard over tho body of the heart, or over 
the apex, in whom the left ventricle is not hypertrophied, the heart rhythm is 
normal, and who may not have had rheumatism. Indeed, the condition is 
accidentally discovered, often during examination for life insurance. Among 
the conditions influencing prognosis are: 

(а) Age. —Children under ten are bad subjects. Compensation is well 
effected, and they are free from many of the influences which disturb com¬ 
pensation in adults. The coronary arteries are healthy, and nutrition of the 
heart-muscle can be readily maintained. Yet, in spite of this, the outlook in 
cardiac lesions developing in very young children is usually bad. One reason 
^s that the valve lesion itself is apt to be rapidly progressive, and the limit of 
cardiac reserve force is in such cases early reached. There seems to be pro¬ 
portionately a greater degree of hypertrophy and dilatation. Among other 
causes of the risks of this period are to be mentioned insufficient food in the 
poorer classes, tho recurrence of rheumatic attacks, and the existence of peri¬ 
cardial adhesions. The outlook in a child who can be carefully supervised 
and prevented from damaging himself by ovorexertion is naturally better than 
in one who is constantly overtasking his muscles. The valvular lesions which 
occur at, or subsequent to, the period of puberty are more likely to be perma¬ 
nently and efficiently compensated. Sudden death from heart-disease is very 
raj$ in children. 

(б) Sex. — Women bear valve lesions, as a rule, better than men, owing 
partly to the fact that they live quieter lives, partly to the less common involve¬ 
ment of the coronary arteries, and to the greater frequency of mitral lesion.-. 
Pregnancy and parturition are disturbing factors, but are, I think, less serious 
than some writers would have us believe. 

(c) Valye.Am'eoted.— The relative prognosis of the different valve lesions 
is very difficult to estimate. Each case must, therefore, be judged on its own 
merits. Aortic insufficiency is unquestionably the most serious; yet for years 
it may be perfectly compensated. Favorable circumstances in any case are 
the moderate grade t)f hypertrophy and dilatation, the absence of all symptoui- 
of cardiandistress, and the absence of extensive arterio-sclerosis and of angina 
The prognosis rests in reality with the condition of the coronary arteries. 
Rheumatic lesions of the valves, inducing insufficiency, are less apt to be asso- 
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cioiwl"irijflk endarteritis at the root of tin* aorta; ami in such case-. (lie eoiqmary 
arteries may escape for years. On the other hand, when the nnrtie insullieieney 
is only a part of an extensive urtcrio-scloro*i*n( the root of the aorta, the coro¬ 
nary arteries are almost invariably invohedftnd the outlook in sneh eases is 
much more serious. Sadden death is not uneominon, either from neuto dila¬ 
tation during some exertion, or, more frequently, from blocking of one of the 
branches of the coronary arteries. The liability of this form to be associated 


with angina pectoris also adds to its severity. Aortic stenosis is a compara¬ 
tively ram«lMion, most commonly met with iu middle-aged or elderly men, 
and is, as a rule, well compensated. In Broadbent’s series of eases, in which 
autopsy showed definite aortic narrowing, forty years was the average age at. 
death, and the oldest was hut fifty-three. 

In jmitral lesions the outlook on the whole is much more favorable than 
in aortic insufficiency. Mitral insullieieney, when well compensated, carries 
with it a better prognosis than mitral stenosis. Except aortic stenosis, it is 
the only lesion commonly met with in patients over threescore years. It must 
be borne in mind that ttie eases which last the longest are those in which the 
valve orifice is more or less narrowed, as well as ineomjietonl. There is, in 
reality, no valve lesion so poorly compensated and so rapidly fatal as that in 
which the mitral segments are gradually curled and puckered until they form 
a narrow strip around a wide mitral ring-a rendition specially seen in chil¬ 
dren. There are many cases of mitral insullieieney m which the defect is 
thoroughly balanced for thirty or even forty years, without distress or incon¬ 
venience. Even with great hypertrophy and the n[ie\ lieat almost in the m d- 
axillary line, there may be little or no distress, and the compensation may bo 
most effective. Women may pass safely through repeated p,;o K ,uu,c.o.1hough 
here they are liable to accidents associated with the severe strain 1 havM l 
under observation for many years a patient who bad her I.rst allnek of rtw mm 
tism at the age of fifteen, when she already bad a well-marked mfind murmur. 
She first came under my observation, lur y-three years ago, wh h,> « 

hvnertrophy of the left ventricle and a loud systolic murmur. She has live, 
a^very active life, has been unusually vigorous, has liorne e^ven e nldmi ai d 
has passed through throe subsequent attacks of rheumatism. She is now in 
her StShird year. The loud mitral systolic murmur persists, but she 

very well only a little short of breath on exertion. .. 

^In mitral Stenosis the prognosis is usually regarded as less favorable. Ay 
• v.nu lml me however to place this lesion almost on a level, par- 

own experience has leu me, nowi\ci, i 1 , . f... n 

ticularlv in women with the mitral insufficiency. It is found very oilu in 
person! in perfect health, who have had neither palpitation nor signsJ of ■ * 

failure, and' who have lived laborious ad- 

')ent indicate that the date of deal i s () f Mary'a 

vaneed. Of 53 cases abstracted from the post-m ‘ ()r thirty . ei( J,t 

Hospital, thirty-three was the age for ,nal< f.Lmaneios with safety, 
for females. These women, too, pass thr0 «g h r «P°^ [ ^ { cerebral em bol- 
There are of course those too common accidents lie resu*^^ 

JSSTtES i. J question .hioh ^,ui» gr-te. 



816 


DISEASES OF THE CIRCULATORY 8YST&&. 

riencg and more mature judgment, and even the moat experiefi&tiuare some¬ 
times at fault. 

The following conditions juftify a favorable prognosis: Good general 
health and good habits; no exceptional liability to rheumatie or catarrhal 
affections; origin of the valvular lesion independently of degeneration; exist¬ 
ence of the valvular lesion without change for over three years; sound ven¬ 
tricles, of moderate-frequency and general regularity of action; sound arteries, 
with a" normal amount of blood and tension in the smaller vessels; and, lastly, 
freedom from pulmonary, hepatic, and renal congestion. 

Treatment of Valvular Lesions. —(a) Stage of Compensation. —Medici-' 
nal treatment at this period is not necessary and is often hurtful. A very 
common error is to administer cardiac drugs, such as digitalis, on the discov¬ 
ery of a murmur or of hypertrophy. If the lesion has been found accidentally, 
it may be best not to tell the patient, but rather an intimate friend. Often 
it is necessary, however, to be perfectly frank in order that the patient may 
take certain preventive measures. He should lead a quiet, regulated, orderly 
life, free from excitement and worry, and the risk of sudden death makes it 
imperative that the patient suffering from aortic disease should be specially 
warned against overexertion and hurry. - An ordinary wholesome diet in mod¬ 
erate quantities should be taken; tobaOTo may be allowed in moderation, but* 
stimulants should be interdicted or used in very small amount. Exercise 
should be regulated entirely by the feelings of the patient. So long as no 
cardiac distress or palpitation follows, moderate exercise will prove very bene¬ 
ficial. The skin should be kept active by a dally bath. Hot baths should be 
avoided and the TurkishJiath should be interdicted. In the case of fnll- 
•blooded, somewhat corpulent individuals, an occasional saline purge should be 
taken. Patients with valvular lesions should not go into very high altitudes. 
The act of coition has serious risks, particularly in aortic insufficiency. Know¬ 
ing that the causes which most surely and powerfully disturb the compensation 
are overexertion, mental worry, and malnutrition, the physician should give 
suitable instructions in each case. As it is always better to have the co-opera¬ 
tion of an intelligent patient, he should, as a rule, be told of the condition, 
but in this matter the physician must be guided by circumstances, and there 
are cases in which reticence is the wiser policy. 

(6) Stage of Broken Compensation. —The break may be immediate ami 
final, as when sudden death results from acute dilatation or from blocking of 
a branch of the coronary artery, or it may be gradual. Among the first indi¬ 
cations are shortness of breath on exertion or attacks of nocturnal dyspnoea. 
These are often associated with impaired nutrition, particularly with amemiu. 
and a course of iron or change of air may suffice to relieve the symptoms. 

Irregularity of the action of the heart can not always be termed an in¬ 
dication of failing compensation, particularly in instances of mitral disease. 
It has greater significance in aortic lesions. Serious failure of compensation 
is indicated by signs of dilatation of the heart, marked cyanosis, the gallop 
rhythm, or*variou% forms of arrhythmia, with or without the existence of 
dropsy. Under theee circumstances the following measures are to be carried 
out: 

(1) Barf.—Disturbed compensation may be completely restored by rest 
of the body. In many cases with oedema of the ankles, moderate dilatation of 
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§ ; S lrTCgl ? lari Y ° f thC 1>u1m '’ i,lc in bed, a few doses of tho 
d bgctiire of cardamoms, and a saline purge suffice, within a week or 
to days, to restore the compensation. 

(2) Hbatelief of the embarrassed circulation. 

{&» Ly Venesection. In cases of dilatation, from whatever cause, whether 
in mitral or aortic lesions or distention of the right ventricle jn emphysema, 
when signs of venous engorgement are marked and when there is orthopnea 
with cyanosis, the abstraction of from 20 to 3U ounces of blood is indicated. 
This is the occasion, in which timely venesection may save the patient’s life. 
It is particularly helpful in the dilated heart of arterio-selerosis. 

(6) By Depletion through Ike Bowels. —This is particularly valuable when 
dropsy is present. Of the various purges the salines are to be preferred, and 
may be given by Matthew Hay’s method. Half an hour to an hour before 
breakfast from half an ounce to an ounce and a half of Epsom salts may bo 
given in a concentrated form. This usually produces from three to live liquid 
evacuations. The compound jalap powder in half-drachm doses, or elaterium, 
may be employed for the same purpose. Even when the pulse is very feeble 
these hydragogue cathartics are well borne, and they deplete the portul system 
rapidly and efficiently. 

(c) The Use of Remedies whidfatimulate the Heart's Action. —Of these, 
by far the most important is digitalis, which was introduced into pructioo 
by Withering. The indication for its use is weakness of the heart-muscle; the 
-contra-indication is a perfectly balauced compensatory hypertrophy, such as 
we see in all forms of valvula# disease. Broken compensation, no matter what 
the valve lesion may be, is the signal for its use. It acts upon the heart, slow¬ 
ing and at the same time increasing the force oT the contractions. It acts 
on the peripheral arteries, raising their tension, so that a steady and “quablo 
flow of blood is maintained in the capillaries, which, after all, is the prime 
aim and object of the circulation. The beneficial effects are liest seen in cases 
of mitral disease with small, irregular pulse and cardiac dropsy. Its effects 
are not less striking in the dilatation of the left ventricle, in the failing com¬ 
pensation of aortic insufficiency or of arterio-selerosis. On theoretical grounds 
it has been urged that its use is not so advantageous in aortic insufficiency, 
since it prolongs the diastole and leads to greater distention. f .This need not 
be considered, and digitalis is just as serviceable in this as in any other con¬ 
dition associated with progressive dilatation; larger doses are often required. 
It may be given as the tincture or the infusion. In cases of cardiac dropsy, 
from whatever cause, 15 minims of the tincture or half an ounce of the in¬ 
fusion may be given every three hours for two days, after which the dose may 
be reduced. Some prefer the tincture, others the infusion; it is a matter of 
indifference if the drug is good. The urine of a patient taking digitalis should 
lie carefully estimated each day. As a rule, when its action is beneficial, there 
is within twenty-four hours an increase in the amount; often the flow is very 
great Under its use the dyspnoea is relieved, the dropsy gradually disappears, 
the pulse becomes firmer, fuller in volume, and sometime^, if it as veTy 

intermittent, regular. , ... , 

IU effects sometimes follow digitalis. There is no such thing as a cumu¬ 
lative action of the drug manifested by sudden symptoms. Tone effects are) 
teen in the production of nausea and vomiting. The pulse becomes nregu-arr 

58 
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and small, and them m^y hp K °° fa nt ftlt 

as pointed out by Broadbent, is found particularly in .dm‘bf:i$iid>abiio8iB 
whan t.hpy pm under .Bin inflnniww»/,ilutk.iirng. The jato ”* 

amount. These symptoms subside on the withdrawal of the digitalis, and are 
rarely serious. There are patients who take digitalis uninterruptedly for 
years, and feel .palpitation, and distress if the drug is omitted. Tn ~y i ita}.di“ 
ea se, even when it does good it does not abrajM steady iha jpnlse. There are 
many cases in which the irregularity is not affected by the digitalis. ’Warn 
the compensation has been re-established the. drug may be omitted. When 
there is dyspnoea on exertion and cardiac distress, from 5 to 10 minims three 
times a day may be advantageously given for prolonged periods, but the effects 
should be carefully watched. In cardiac dropsy digitalis should be used at the 
outset with a free hand. Small doses should not be given, but from the first 
half-ounce doses of the infusion every three hours, or from 15 to 20 minims of 
the tincture. Digitalin, hypodermically (gr. ^), every three .or four hours, < 
may be substituted. 

Of other remedies strophanthus alone is of service. Given in doses of from 
’ 5io 8 minims of the tincture, it acts like digitalis. It certainly will sometimes 
steady the intermittent heart of mitral valve disease when digitalis fails to do 
so, but it is not to be compared with this drug when dropsy is present.' Conval- 
laria, citrate of caffeine, and adonis vernalis and Sparteine are warmly recom¬ 
mended as substitutes for digitalis, but their inferiority is so manifest that 
their use is rarely indicated. 

There are two valuable adjuncts in the treatment of valvular disease-*iron 
and strychnia. When amends is a marked feature iron should be given in 
full doses. In some instances of failing compensation this is the only medi¬ 
cine needed to restore the balance. Arsenic is occasionally an excellent substi¬ 
tute, and one or other of them should be administered in all instances of heart- 
trouble when pallor is present. Strychnia is a heart tonic of very great value. 
It may be given alone or in combination with the digitalis in 1 or 2 drop doses 
of the 1-per-cent solution, or hypodermically in doses of -fo-fogr. Alcoholic 
stimulants in moderation are occasionally useful, especially in tiding over a 
period of acute cardiac weakness. 

Treatment >of Special Symptoms.— (a) Dbopsy. —The increased arterial 
tension and activity of the capillary circulation under the influence of digitalis 
hastens the interstitial lymph flow and favors resorption of the fluid. The 
hydragogue cathartics, by rapidly depleting the blood, promote, too, the absorp¬ 
tion of the fluid from the lymph spaces and the lymph sacs. These two meas¬ 
ures usually suffice to rid the patient of the dropsy. In some cases, however, 
it can not be relieved, and then Southey’s tidies may be used or the legs punc¬ 
tured. If done with care, after a thorough washing of the parts, and if anti¬ 
septic precautions are taken, scarification is a very serviceable measure, ami 
should be resorted to more frequently than it is. Canton flannel bandages may 
be applied on the oedematous legs. 

(b) Dysmjcea.—- 1 The patients are usually unable to lie down. A comfort- 
1 able bed-rest should therefore be provided—if possible, one with lateral projec¬ 
tions, so that in sleeping the head can be supported as it falls over. The 
, shortness of breath is associated with dilatation, chronic bronchitis, or hydrn- 
■’- (1in ' 0 "hast should be carefully examined in all these cases, as hydro- 
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J'SWct, 

leaBnaa*, 
value of 


or of both is a common cause of shortness of breath. 

* “fad gurgitation with recurring hydrothorax usually 
which is reheved, week by week or month bv month, by 
oaetnm a l .d y spntea, particularly when combined with .rest- 
is invaluable and may be given without hesitation. Tho 
,e (Riming influence of opium in all conditions of.cnrdiac insuf¬ 
ficiency is not sufficiently recognized. There are instances of i'urdiae_dy.spnu!a 
dropsy, particularly in mitral valve disease, in which nitro- 
glyo en a m . - of-.great service, if given in the 1-per-cent solution in increasing 
doses. It is especially serviceable in the cases in whieh the pulse tension is 
high. 

(c) UaLPITATION AND Cardiac Dihtbehh.— Hii in stances of crpnt. hyper¬ 
trophy and in the throbbing which is so distressing in some cases of aortic in- 
s ufficieg cy^aconite is of service in doses of from 1 to 3 minims every two or 
threeHours, f^n ice-bag over the heart or Leiter’s coil is also of service in- 
allaying the rapid action and the throbbing. 2 . For the pains, winch are often 
so marked in aortic lesions^iodide of potassium in 10-grain doses, three times 
a day, ortyhe nitroglycer in may be tried. Smqll g listers are sometimes advan¬ 
tageous. It must be remembered that an important cause of palpitation and 
cardiac distress is flatulent dis tent ion of the stomach or colon, against whieh 
suitable measures must be directed. 

(d) Gastric Symptoms. —The cases of cardiac insufficiency which do 
badly and fail to respond to digitalis arc most often those in which nausea 
and vomiting are prominent features. Tho liver is often greatly enlarged in 
these cases; there is more or less stasis in tho hepatic vessels, and hill little 
can be expected of drugs until the venous engorgement is relieved. If the 
vomiting persists, it is best to stop the food and give small bits of ice, small 
quantities of milk and lime water, and effervescing drinks, such as Apol- 
linaris water and champagne, tlroasotc, hydrocyanic acid, and the ovulate of 
cerium arc sometimes useful; but, as a rule, the condition is obstinate and 
always serious. 

(e) Couaii and Haemoptysis.— The former is almost a necessary con¬ 
comitant of cardiac insufficiency, owing to engorgement of the pulmonary ves¬ 
sels and more or less bronchitis. It is allayed by measures directed rather to 
the heart than to the lungs. Haemoptysis in chronic valvular disease is some¬ 
times a salutary symptom. An army surgeon, who was invalided during tho 
American civil war on account of harnioptysis, supposed to Is; due to tuber¬ 
culosis, had for many years, in association with mitral insufficiency and en¬ 
larged heart, many attacks of hamwptysis. He assured me that his condition 
Whs invariably better after the attack. It is rarely fatal, except m some cases 
of acute dilatation, and seldom calls for special treatment. 

(f) Si®»essness.— One of the most distressing features of valvular 
lesions, even in the stage of compensation, is disturbed sleep. 1 ationts may 
wake suddenly with throbbing of the heart, often in an attack of nightmare. 
Subsequently, when the compensation has failed, it is a so a worrymg symp- 
to,m The sleep is broken, restless, and frequently d.stnrbe. by fnghtful 
dreams. Sometimes a dose of the spirits of chloroform or of ether, w*«ihalf 
a drachm of spirits of camphor, given in a little hot whisky, ^llpveaquiet 
night. The compound spirits of ether, Hoffmann’s anodyne, though very un- 
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pleasant to take, is frequently a great boon in the intermedia 
compensation has partially failed and the patients suffer from 
sleepless nights. Paraldehyde and amylene hydrate are sometimes serviceable. 
Urethan, sulphonal, and chloralamide are rarely efficacious, and it is best, after 
a few trials, particularly if the paraldehyde does not answer, to resort to 
morphia. It /nay be given in combination with atropine. 

(g) Renal Symptoms.— With broken compensation and lowering of 
the tension in the aorta, the urinary secretion is greatly diminished, and 
the amount may sink to 5 or G ounces in the day. Digitalis, and Btrophan- 
thus when efficient, usually increase the flow. A brisk purge may be followed 
by augmented secretion. The combination in pill form of digitalis, squill, 
and the black oxide of mercury, will sometimes prove effective when the infu¬ 
sion or tincture of digitalis alone has failed. Calomel acts well in some cases, 
given in 3-grain doses every six hours for three or four days. 

The diet in chronic valve-diseases is often very difficult to regulate. Widal 
and others have shown that rofon+imi nt the ntiWJau i 8 an important factor 
in cardiac dropsy and heart failure. A milk diet, 3 liters a day, favors their 
elimination, and in the intervals between attacks a salt-free diet as far as 
possible should be used. Starchy foods, and all articles likely to cause flatu¬ 
lency, should be forbidden. Stimulants are often necessary, either whisky or 
brandy. 



HI. AFFECTIONS OF THE MY00ABDJTTM. 

1. T)tt.atation Awn UTOcPTimuua 

As with other muscular hollow organs, the size of the chambers of the 
heart varies greatly within normal limits. Dilatation may be an acute process, 
and quite transitory as after severe muscular effort, or it may be chronic, in 
which case it is associated with hypertrophy. Not always, however; there is 
an extraordinary heart in the McGill College Museum showing a parchment- 
like thinning of the walls with uniform dilatation of all the chambers; in 
places in the right auricle and ventricle only the epicardium remains. Dila¬ 
tation is pathological only when permanent. Increase in capacity means 
increased work for the walls, which in consequence hypertrophy to meet the 
demand. 

Dilatation. —Two important causes combine tio produce dilatation —in¬ 
creased pressure within the cavities and impaired resistance, due to weakening 
of the muscular wall—which may act singly, but are often combined. A 
weakened wall may yield to a normal distending force, or a normal wall mny 
yield under a heightened blood-pressure. 

(1) Heightened endocaudlac pressure results either from an, increased 
quantity of blood to be moved or an obstacle to be overcome, and is the more 
frequent cause. It does not necessarily bring about dilatation; simple hyper¬ 
trophy may follow, as in the early period of aortic stenosis, and in the hyper¬ 
trophy of the left ventricle in Bright’s disease. 

The size of the cardiac chambers varies in health. With slow action of 
the heart the dilatation is complete and fuller than it is with rapid action. 
Physiologically, the limits of dilatation are reached when the chamber doe* 
itself during the systole. This may occur as an acute, transient con- 
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§§£#* severe exertion—during, for example, the ascent of a mojmtain. 
jl^iinay J>e great dilatation of the rigid, heart, as shown by the increased 
ipigagtrie pulsation, and even increase in the cardiac dillness. The safety* 
radve action of the tricuspid valves may here come into play, relieving the 
.tings by permitting regurgitation into the auricle. With rest the condition 
is removed, but if it has been extreme, the heart may sutler a strain from 
jyhich it may recover slowly, or, indeed, the individual may never be able 
igain to undertake severe exertion. In the process of training, the getting 
wind, as it is called, is largely a gradual increase in the capability of the 
heart, particularly of the right chambers. A degree of exertion can he safely 
maintained in full training which would lie quite impossible under other cir¬ 
cumstances, because, by a gradual process of what we may call physical edu¬ 
cation, the heart has strengthened its reserve force—widened enormously its 
limits of physiological work. Endurance in prolonged contests is measured 
by the capabilities of the heart, and its essence consists in being able to meet 
the continuous tendency to overstep the limits of dilatation. We have no 
positive knowledge of the nature of the changes in the heart which occur ill 
this process, but it must lie in the direction of increased muscular and nervous 
energy. The large heart of athletes may he due to the prolonged use of their 
muscles, but no man becomes a great runner or oarsman who has not natu¬ 
rally a capable if not a large heart. Master McGrath, the celebrated giey- 
hound, and Eclipse, the race-horse, both famous for endurance rather than 
speed, had very large hearts. 

Excessive dilatation during severe muscular effort results in heart-dram. 
A man, perhaps in poor condition, calls upon his heart for extra work during 
the ascent of a high mountain, and is at once seized with pain about the ben ft 
and a sense of distress in the epigastrium, lie breathes rapidly for some tune, 
is “puffed,” "as wo say, but the symptoms pass off after a night’s quiet. An 
attempt to repeat the exercise is followed by another attack, or, indeed, an 
attack of cardiac dyspnoea may come on while he is at rest. For months such 
a man may be unfitted for severe exertion, or he may he permanently incapac¬ 
itated. In some way he has overstrained his heart and become ‘ broken- 
winded” Exactly what has taken place in these hearts we can not say, but 
their reserve force is lost, and with it the power of meeting the demands 
exacted in maintaining the circulation during severe exertion 1 lie heart- 
shock” of Latham includes cases of this nature—sudden cardiac breakdown 
during exertion, not due to rupture of a valve. It seems probable that sodden 
death in men during long-continued efforts, as in a race, is sometimes due to 

overdistention and paralysis of the heart, . _ , 

Acute .dilatative heart weakness is seen in many conditions, as, in Graves 
diseased paroxysmal tachycardia, in old myocardial cases following exertion 
Mddn^ina pectoris. There is usually a striking contrast, between the wide 
and forcible cardiac impulse and the small, feeble, irregular 

Dilatation occurs'in all forms of valve lesions, la aortic mcorn potency 
blood enters the left ventricle during diastole from the unguarded aorta and 
from the left auricle, and the quantity of blood at the term nat™ 

subjects the walls to an extreme degree of pressure, ^ 

yield. In time they augment in thickness, and present the typical eccentric 

hypertrophy of this condition. 
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Ip,mitral insufficiency blood which should have been driven iritotheaorta 
is forced into and dilates the auricle from which it came, and ihen in the 
diastole of the ventricle a large amount is returned from the auricle, and with 
increased force. In mitral stenosis the left auricle is the seat of greatly in¬ 
creased tension during diastole, and dilates as well as hypertrophies; the dis¬ 
tention, too, nifty be enormous. Dilatation of the right ventricle is produced 
by a number of conditions, which were considered under hypertrophy. All 
circumstances, such as mitral stenosis, emphysema, etc., which permanently 
increase the tension of the blood in the pulmonary vessels, cause its dilatation. 

The idiopathic dilatation and hypertrophy of beer drinkers also comes in 
this group, as it is brought about gradually by increased endocardial pressure. 

(2) Impaired nutrition of the iiEAET-WALLS may lead to a diminution 
of the resisting power so that dilatation readily occurs. 

The loss of tone due to parenchymatous degeneration or myocarditis in 
fevers may lead to a fatal condition of acute dilatation. It is a recognized 
cause of death in scarlatinal dropsy (Goodhart), and may .occur in rheumatic 
fever, typhus, typhoid, erysipelas, etc. The changes in the heart-muscle which 
accompany acute e ndocardi tis or pericardit is may lead to dilatation, especially 
in the latter disease! m ana; mi a, leukaemia, and chlorosis the dilatation 
may be considerable. In sclerosis of the walls, the yielding is always where 
this process is most advanced, as at the left apex. Under any of these cir¬ 
cumstances the walls may yield with normal blood-pressure. 

Pericardial adhjajfltii are a cause of dilatation, and we generally find in 
cases with*exfensive and firm union considerable hypertrophy and dilatation. 
There is usually here some impairment as well of the superficial layers of 
muscle. 

v Hypertrophy.— There are two forms of hypertrophy, one in which the 
cavity or cavities arc of normal size; and the other with dilatation (ec£S#trtc 
hypertrophy), in which the cavities are enlarged and the walls increased in 
thickness. The condition formerly Bpoken of as cfigcqftfcric hypertrophy, in 
which there is diminution in the size of the cavity with thickening of the 
walls, is, as a rule, a post-mortem change. 

The enlargement may affect the entire organ, one side, or only one cham¬ 
ber. Naturally, as the left ventricle does the chief work in forcing the blood 
through the systemic arteries, the change is most frequently found in it. 

Hypertrophy of the heart follows the law governing muscles, that within 
certain limits, if the nutrition is kept up, increased work is followed by 
increased size—i. e., hypertrophy. 

Hypebtbophy of the left venthiole alone, or with general enlarge¬ 
ment of the heart, is brought about by— 

Conditions affecting the heart itself: (1) Disease of the aortic valve; (2) 
mitral insufficiency; (3) pericardial adhesions; (4) sclerotic myocarditis; (6) 
disturbed innervation, with overaction, as in exophthalmic goitre, in long- 
continued nervous palpitation, and as a result of the action of certain articles, 
such as tga, coffee, and tobacco. In all of these the work of the heart i- 
increased. In the case of the valve lesions the increase is due to the increased 
intraventricular pressure; in the case of the adherent pericardium and myo¬ 
carditis, to direct interference with the symmetrical and orderly contraction of 
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upon the blood-vessels- (1) General arterio-sclcrosis, 
£th®-wit$ut renal disease; (2) all states of increased arterial tension 
indtio'jd by the contraction of the smaller arteries under the influence of 
certain toxic - substances, which, as Bright suggested, "by alToetmg the 
minute capillary circulation, render greater action necessary to send the blond 
through the distant subdivisions of the vascular system (It) prolonged mus¬ 
cular exertion* which enormously increases the hlo<Kl-]>ressure in the arteries; 
(ijn^rrowing of the aorta, as in the congenital stenosis. 

HrPEKTHOPlIY OF THE EIGHT VENTRICLE is met with under the following 
conditions— 

(1) Lesions* of the mitral valve, cither incompetence or stenosis, which 
act by increasing the resistance in the pulmonary vessels. (2) Pulmonary 
lesions, obliteration of any number of blood-vessels within the lungs, such 
as occurs in emphysema or cirrhosis, is followed by hypertrophy of the right 
ventricle. (3) Valvular lesions on the right side occasionally cause hyper¬ 
trophy in the adult, not infrequently in the Mils. (I) Chrome ralnilur dis- 
ease of the left heart and pericardial adhesions are sooner or later associated 
with hypertrophy of the right ventricle. 

In the auricles simple hypertrophy is never seen; there is always dilata¬ 
tion with hypertrophy. In the left auricle the condition develops in lesions 
at the mitral orifice, particularly stenosis. The right auricle hypertrophies 
when there is greatly increased blood-pressure imtlie lesser circulation, whether 
duo to mitral stenosis or pulmonary lesions. Narrowing of the I rieiispul orifice 
is a less frequent cause. 


2. Lesions due to Disease of the C'oiionauy Aim, hies. 

A knowledge of the changes produced in the myocardium b.V disease of the 
coronary vessels gives a key to the understanding of many problems in eardme 
pathology. The terminal branches of the coronary vessels arc end-arteric*, 
that is, the communication lielvvcen neighboring branches is through c-.ai>illiiri«M 
only J II. Pmtt bus shown that the vessels of Tl.ebes.us, which open fi»m 
the ventricles and auricles into a system of fine branches and thus conumm - 
cate with the cardiac capillaries and coronary veins,j^y be f “* 1 

the my ocardium sufficiently to keep it alive even when the emmu y arhri.s 
iSudcd. The blocking of one of these vessels by a thrombus or an 
embolus leads usually to a.condition which is known as— 

(a) Anemic necrosis, or white infarct. hen tins docs not o n,r ho 
reason may be sought in (1) the existence of abnormal 
by their presence take the coronary system ou o u „ > I r ,, 

or (2) the vicarious flow through the vessels of . '“Jr";.,ri/.. and in t»i 
veins. The condition is most commonly seen in i t ry qq„. 

septum, in the territory of distribution of the anter.o co n v ^ ‘ 
affected area has’ a yellowish-white color, sometimes « f" 
at other times a gravish-red tint. It may ie some ^Microscopically 

often it is irregular in contour and projM s a ovet ‘ from t)ic 

ihe changes arc very characteristic. Th , winder in from 

muscle fibres or they undergo ^ff C r didntegration' At a later stage 

the surrounding tissue, and tlies. may . f of t he infarct which 

ji n $ Y { growth of fibrous tissue is found 1 I P 
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ultimately may entirely replace the dead fibres. The ftt# 
geneohs, hyaline appearance. In some instances there is i 
tion, and even to the 'naked eye a firm white pitch of hyaline ’degeneration 
may appear in the centre of the area. Bnpture of the heart may be asso¬ 
ciated with anaemic necrosis. 

(6) The s^ond important effect of coronary-artery disease upon the myo¬ 
cardium is seen in the production of fibrous myocarditis. This may result 
from the gradual transformation of areas of anaemic necrosis. More commonly 
it is caused by the narrowing of a coronary branch in a process of obliterative 
endarteritis. Where the process is gradual evidences of granulation tissue 
are often wanting, and any distinction between the necrotic muscle fibres and 
the new scar tissue is difficult to establish. J. B. a., fhd"" 

the mu scl e fibres, undergo- s change-the reverse of that of their nprmaLdmlop- 
mgn t and lose their fibril bundles preliminary to their complete replacement 
by connective tissue. The sclerosis is most frequently seen at the apex of the 
lefFventricle and in the septum, but it may occur in any portion. In the 
septum and walls there are ofton streaks and patches which are only seen 
in carefully made serial sections. Hypertrophy of the heart is commonly 
associated with this degeneration. It is the i nvariable pr ecursor of anfflyism 
of thcjiea*t. 

1c) Sudden Death in Coronary Artery Disease.— fiy ^p lctp phlitfT nfin " 
of one coronary artery, if produced suddenly is u sually -- f a t al. Wheftju- 
duged slowly, oither\by artcno-sclerosis at the orifice of the artery at the root of 
the aorta or by an obliterating endarteritis in the course of the vessel, thexircu- 
, lation may bo carried on through the other vessel. Sudden death is not uncom- 
iJRion, owing to thrombosis of a vessel which has become narrowed by sclerosis. 
l En.medic ' o-leqal c ases, it isAfamt of- pnmafy.imforioAoo-t« rwwswhsa that this 
Is one of the common causes of -sudden deulh^Dim condition should be care¬ 
fully sought for, inasmuch as it may be the sole lesion, except a general, some¬ 
times slight arterio-sclerosis. In Jho most extreme grade one coronarygftjrtery 
mgjSWmtirely blooked, with the production of extensive fibroid disease, and 
fUaain branch of the other also may be occluded. A large, powerfully built 
imbecile, aged thirty-five, at the Elwyn Institution, Pennsylvania, who had for 
years enjoyed doing the heavy work abo£ the place, died suddenly, without 
any preliminary symptoms. The heart weighed over 600 grammes; the an¬ 
terior coronary artery was practically occluded by obliterating endarteritis, 
and of the posterior artery one main branch was blocked. 

(d) Septic Infarcts,—In pysemia the smaller branches of the coronary 
arteries may be blocked with emboli which give rise to infectious or septic 
"infarcts in the mypcsrdium in the form of abscesses, varying in size from a 
pfifttftja pin’s head. These may noi cause any disturbance, but when large they 
may perforate Jntp the ventricle or into the pericardium, forming what has 
been called acute ulcer of the heart. 

3. Ac ute Intebsttit AIi-.Mt" 811 ™™ 

I n, soma infada«r aB_rTiaeaaeg afid in arnite perirarditis the in termusc ular con¬ 
n ective tissue mav be swollen and in filtrated with snialL ronnduxlls and 
l eucocyt es, the blood- vessefa dilated, and the muscle.fibres the, seat pf granular, 
Wline tfeeeneration. Occasionally, in pysemia the infiltration with 
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diffuse and confined chiefly to the interstitial tissue. Coun- 
iribed this condition of the heart wall in jjinyiyrlufr n and 
I demonstrating the gonococcus in the diseased areas. The com- 
’iplffl 8X6 found in diphtheria, ty pho id fever, and acute epdo* 
'own by the studiesm Romberg. The loci may be the starting- 

ftf flKrrma mvA/iavJifia * 


naffitfa. ai „-,-* _ 

points of patches of fibrous myocarditis, 


4. ft U OMBW I 'A mat- AijQ.SaQUKiXAHON. 

This condition was described by Reliant and Landouisy in 1877, and has 
been carefully studied by different pathologists. Two forms are met with: 

1. Segmentation. The muscle fibres have separated at the cement line. 

2. Fragmentation. The fracture lias been across the fibre itself, and primps 
at the level of the nucleus. Longitudinal division is unusual. All bough the 
condition; doubtless arises in,some instances during the death agony, as in 
cases of sudden deathJjy violence, in others it would seem to have clinical and 
pathological significance. It is found associated with other lesions, fibrous 
myocarditis) infarction, and fa tty - d egenemtion. .1. 15. MnoCnlluin distin¬ 
guishes a simple from a degenerative fragmentation. The first takes place 
in the normal fibre, which, however, shows irregular extensions and contrac¬ 
tions. The second succeeds degeneration in the fibre. Hearts the seat of 
msrWI fragmentation are lax, easily torn, the muscle fibres widely separated, 
and often pale and cloudy. 


. 5. Pajrknohymatoub. PwiiNWuaaoN. 

This is usually mfiLwithAn'fevers, or in connection w it h nndflUM&t is or 
p ericarditi s, and in infections and indications generally. Ltia ch a m r. t n r nftfl 
by a pale, tiirbid’st'ate’„f the cardiac muscle, which-W-gtmernl, not localized. 
T»ty and "softness are the special features. It is the soften,si heart of 
Laenncc and Louis. Stokes speaks of an instance m winch so great was the 
softening of the organ that when the heart was grasped by the great vessels and 
held with the apex pointing upward, it fell down over the hand, covering it liko 

a cap of a large mushroom.” , ... 

Histologically, there is a degeneration of the muscle fibres, which are 
infiltrated to a various extent wil granules which resist the action of ether, 
but are dissolved in acetic acid. Sometimes this granular change n ; JJ"* 
is extreme, and no trace of the striai can be detected. It »■ pnita>> >' 
of a toxic agent and is seen in its most exquisite form in the lumbar nfusclcs 
£ of Schemoglobinuria in the horse. It is 

tvnhaid tvuhus small-pox, and other infectious, diseases, particularly when 
thecourse is protracted. There is no definite relation between it and the high 

temperature. „ 

6. Fatty Heart. 

Under this term are embraced fiJJiifigmcration and Jy 
ln \ degeneration is a very common condition, and mild grades a 

, ■ ***** j- ^ Ti ialfnimd in the. failing nutrition of old age, 

andtofjcachectic states; in prolonged infptmaJaEera in 

aggmia an^njdw^phoraa poisoning the most extreme degree* are teen. «n 
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narditirf is usually associated with fatty or parenchym4teh»^^^^|p^jw® 
superficial layers of the myocardium. Disease of the coronaiy-if a 
much more common cause of fibroid degeneration than of fatty w9t$»’^Ugltly, 
in thcy hypertrophied v entricular w al i ^ rhTffinvi fatty change is 

by no means infrequent. Tins degeneration may be limited to the heart or it 
may be more or.less general in the solid viscera. The diaphragm may also be 
involved, even when the other muscles show no special changes. There appan is 
t& be a special proneness to fatty degene rat ion m thfi heart-nmacla^ whi a t a wny 
perhaps bq^imeciod^with its. jftqessagt ^acj^vity. So great is its n eed nLan 
abundantjaxygen. supply that it feels at once any deficiency, and is in conse¬ 
quence the first muscle to show nutritional changes. 

Anatomically the condition may be lqgfti or general. The JefLseatricle is 
mnadrequcritly affected. If the process is advanced and general, the hear t 
looks larg e and is flabby' and relaxed. It has .a light yellowish-brown tint, 
or, as it is called, a faded-leaf color. Its consistence is reduced and thejjub- 
stancflLtears easily. In the left ventricle the papillary dblumns and the muscle 
beneath the endocardium show a streaked or patchy appearance. Micro¬ 
scopically, the fibres are seen to be occupied by minute globules distributed 
in rows along the line of the primitive fibres (Welch). In advanced grades 
the fibres seem completely occupied by tho minute globules. 

(6) Fatty Overgrowth.—This is usually a simp le firnena. .nf-.tha. nm-mal 
subpwkardial -fat, to which the term cor adipQfmm was given by the older 
writers. In pronounced instances the fat .infiltrates between the muscular, sub- 
st ance a nd, separating the strands, may reach even to the endocardium. In 
corpulent persona there is always much pericardial fat. It fo rms pfirj of t.he 
general, obesity, and occasionally leads to dangerous or even fatal impairment 
of the contractile power of the heart. Of 122 cases analyzed by Forchheimer 
there were 88 males and 34 .females. Over 80 per cent occurred between the 
fortieth-t m f ' sr re ntieth years. 

The entire heart may be enveloped in a thick sheeting of fat through 
which not a trace of muscle substance can be seen. On section, the fat infil¬ 
trates the muscle, separating the fibres, and in extreme cases—particularly 
in the right ventricle—reaches the endocardium. In some places there may 
he even complete substitution of fat for flue muscle substance. In rare in¬ 
stances tho fat may be in the papillary muscles. The jjfi&rt is usually much 
relaxed and the chambers are dilated. Microscopically the muscle fibres may 
show, in addition to the atrophy, mm-lraH faffo dPClT ie rfl tiP n - 

7. Other Degenerations of the Myocardium. 

(а) Brown Atrophy. —This is a common change in the heart-muscle, pat- 
tieularlyi in chronic valvu lar .lesions anckin the senile4ieaf t. When advanced, 
the yo) or the muscles is a dark rpd-hrown. and the consistence ia usually 
increased. The fib res prese nt an accumulation of yellow-brown-pigment chiefly 
about the nuclei. The ceruenOlihatance is often unusually distinct, but seems 
more fr agile than in h eal thy m uscle. \ 

(б) Amyloid degeneration of the heart is' occasionally seen. It occurs in 
the intermuscular connective tissue and in the blood-vessels, not in the fibres. 

(c) The hyaline transformation of Zenker is sometimes met with in pro- 
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18 affected fibres are swollen, homogeneous, translucent, and 
faint or entirely absent. • 

l degeneration may occur in the myocardium, and the muscle 
infiltrated and yet retain their ap]iearance as figured and de¬ 
in his Text-book of Pathology. 

Symptoms of Myocardial Disease. 

With a “ weak heart,” without vah ulnr disease or renal changes, the patient 
has shortness of breath on exertion, a feeble, irregular pulse, and there are signs 
of cardiac dilatation—feeble impulse, increased area of flatness, and usually 
-a gallop rhythm, sometimes a soft apex-systolic murmur. The myocardial 
lesion is not always proportionate to the intensity of the symptoms. A patient 
may present enfeebled, irregular action and signs of dilatation—shortness of 
breath, oedema, and the general symptoms believed to bo characteristic of 
cases of fibroid and fatty heart—and the post mortem show little or no - 
change in the myocardium. 

Cardiosclerosis or fibroid heart is in some eases characterized byf a Jixble, 
inggular, slast-pulge,iwith dyspnoea on exertion andioecii(iiuuilI..a.ttacks,of 
angina. Irregularity is present in many, but not in all cases. U 1 ho.-pulse 
maybe veryrfow, evep 30 or 40 per minute, and the features those of Stokes- 
Adsma disease. A man with advanced fibroid myocarditis may die sudden y 
while at work, without having ever complained of heart trouble. Ultimately 
the cases come under observation with the symptoms o*cardiac insutlieieiicy. 
The arrhythmia, which may have been present, lieoomos aggravated and, 
according to ltiegel, may not only precede, but also persist, after the cardiac 

insufficiency has passed away. ., . • 

EatijUmcuemLim of the heart presents the same diflioulties. l'^tremo 
fatty changes, as in pernicious umemia, may be present with a full pulse and 
regularly acting heart. The fat does not appear to interfere seriously with the 
function of the organ. The truth is, it may be present in an extreme grade 
lUthnut producing symptoms, so long as great dilatat ion of the chai.il.ers docs 
notoccur. Thnxardiac irregularity, the dyspnuia, palpitation, andhpimH fjg 
m in reality not muiptom s of the fatty degeneration, but of dilatation which 
has supervened"? Them ttyjjrciw senilis is of no moment in the diagnosis 
faTFv'Krt The heart-sounds mayljowgak and the actioni irregular. 

\EbeaJwatation occurs, thcr* is^alb 4 i^b.n^h..i^ng of the long 

: tfWVKjr even, » la one .1«U I ""J"™.”? 

It was' described in the following terms by John 
fi C?M?nfe&oke&.may occ . (Dublin Hospital Reports, vol. ii, 




! 


ow, than by degrees xt became 
seas? again: this revolution in thejpw« 
luring which there were, about thirty a 

more frequently in qdgoa^nrosia and i 

FaHy overgrowth 

PGjaons. Tt pTndnwxi nn nymptma Until 

that dilatation occurs. r ™'"“ pqHanfa mnvl fnr jABTft prfj« ff p+. ft , fa«|dd W 
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d, and S^UTHLUOiay be 
not uncommon, and the 
patient may suffer frnnwhrnTiohitiR. £ D irtiness an‘d>yyiid<wspopiectia.jaimre8 
may occur. Sud den dea th may result from ayrmepe or from rnpt npe gf the 
bfip-rt- The physical examination is often difficult because of the great increase 
in the fat, and it may be impossible to define the area of dulness. 

For clinical purposes we may group the cases of myocardiaL disease as 

fallows: .... 

Those in which sudden death occurs with- os without- prarious-dndi- 
cations^ of heart-trouble. I Sclerosis of the coronary, arteries exists—in some 
instances wjihjaeoent thrombus and whitejnfSBEt 8 ; in others.vex tensiYe fibro id 
disease; in others again.tf atty d egeneration. Many patients never complain 
oFcardiac distress, but, as in the case of Chalmers, the celebrated Scottish 
divine, enjoy unusual vigor of mind and body. 

(2) Cases in which there are cardiac arrhythmia, shortness of breath on 
exertion, attacks of cardiac asthma, sometimes anginal attacks, collapse symp¬ 
toms with sweats and extremely slow pulse, and occasionally marked mental 
symptoms. 

(3) Ca s e s with general arteriosclerosis and hypertrophy and dilatation 
of_the heart. They are robust men of middle age who have worked-hard 
and lived, carelessly. Dygpnoea, cough, and swelling of the. feet are the early 
symptoms, and the patient comes- under observation either with a ga llor 
r hythm , e mbryoea rdia, or an irregular heart with an apex systoliC-.murmui 
ofmitral insufficiency. Hecovery from the first or second attack is the rule 
It is one oFtbe most common forms of heart-disease. 


Prognosis. 

The outlook in affections of the myocardium is extremely grave. Patient 
recover, however, in a surprising way from the most serious attacks, particu¬ 
larly those of the third group. 

Treatment. 

Many cases never come under treatment; the first are the final symptoms. 

Cases with signs of well-marked cardiac insufficiency, as manifested by 
dyspnoea, weak, irregular, rapid heart, and oedema, may be treated on flic 
plan laid down for the treatment of broken compensation in valvular disease. 
Digitalis may be given even if fatty degeneration is suspected, and is often 
very beneficial. 

Much more di fgmilt is the mamigp inpnt nf those cases in which there is 
marked cardiac arr hythmia.-with a feeble, irregular, very slow pulse, and syn- 
cop e or angin a. Dropsy is not, as a rule, piasent; the hear t-sounds may be 
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1 there are no aigna oL dilatation. Dig itally w whiMfciio 
• not adTiaab le. partioularly when the pufec is infrequent 
"‘■a, .a carerolfy regala i ed.d i et, and th— ik* 
t-> milphnrjr; ether and fliy For the 

liatr affling f eelings of anxiety morphia is invaluable. From 
sixtieth of a grain of strychnia may he given three times 
fee is hvd and firm and the blood pressure high the sodium 
iiinww "■ sboultLbn given ircely. 

In certain cases of weak heart, particularly when it is due to fatty over¬ 
growth, the plana Tfliom mended by Oertel and by Schott are advantageous. 
They are invaluable methods in those forms of heart-weakness due to intem¬ 
perance in eating and drinking and defective bodily exercise. The Oertel 
plan^co^jj^uoi-'three parts: Fiat, the reduction in the amount of liquid. ( 
This is an important factor in reducing the fat in those patients. It also 
slightly increases the density of the blood. Oertel allows daily about IUUmmccs 
qf liqu id which includes the amount taken with the solid food. Free pcrspiru- 
tion is promoted by bathing (if advisable, the Turkish bath), or even by the 
use of pilocarpine. 

The second important point in his treatment is tliejittt, which should 
consist largely of proieids. 

Mjuawn .—Cup .of-coffee or tea, with a little milk, about fi ounces alto¬ 
gether. Breads jjQiiBces. 

Noon .—Three to 4 ounces of soup, 7.to 8 ounces of roast beef, veal, game, 
omiSSry, salad or a tight vegetable, a little fish", 1-ounce of bread or farina- 
e£oua^puddingi 3 to 6 ounces of fruit for dessert. No liquids at this meal, as 
a rule, but in hot weather G ounces of light wine may be taken. 

Afternoon .— Six ounces of coffee or tea, with as mjichwater. As an 
indulgence an ounce of bread. 

Evening .—One or 8 soft-boiled eggs, an ounce,Abroad, perhaps a small 
salad, and fruit; 6 to 8 ounces of wine with 4 or 5 ounces of 

WJl The m“st important element of alljs^luatel erereisenoton the level 
but un hills of various grades. The distance walked each day is marked off 
and is gradually lengthened. Tn this way the heart is systematically ever- 

cisedmid^strengthen^nt_ Th is consists in a combination of M h * ro w, ‘ h 
exerci ses at f fauheim. The water has a temperature of from Uv-rJo *•> 
a™er? richly charged with CO, The good effects of tin Wh arecfeimed 

by schott 

S^^taU^th, in suitable cases, will alter the po^n 
of the anex teat and that it lessens the area of cardiac diilnrss, this moans 
that it diminishes the dilatatiw ef the heart. 

2 ,ItStt » ..liable. The -eeretie h«rt » Mm m«h taetoi 
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IV. AHEUBISM OF SHE HEART^ 

(a) Aneurism of a valve results from acute endojjyjytis, which'p?b§tibe& 
softening oc. erosion and may lead cither to perforation of the segment or; to 
gradual dilatation of a limited area under the influence of the blood-pressure. 
The aneurisms are usually spheroidal and project from the ventricular face 
of a sigmoid valve. They are much less-common on the mj)ral geymayts. 
T hey -f ropja atly .JBgtuTe and produce extg,asim.dfiattlint,ioTi MUl iocpaflafency 
otihfijialves. 

(b) Aneurism of the walls results from the weakening induce4igUSiUQBic 
myoca rditis. or occasionally it foliowa^a cntn mural endncar^iH s. which more 

. commonly, however, leads to perforation. It has followed a stab-woun d, a 
V g ummo - of the'rcntricle, and, according to some authoraj^ericar^jgjjdhasions. 
The l eft v en t ricle near the apex is usually4he.scat, this being the situation 
in which fibrous degeneration is most common. Fifty-nine of the 60 cases 
collected by Legg were situated here. In the early stages the anterior wall 
of the ventricle, near the septum, sometimes even the septum itself, is slightly 
dilated, the endocardium, opaque, and the muscular tissue .sclerotic. In a 
more advanced stage the dilatation is pronounced and layers of thrombi occupy 
the sac. Ultimately a large rounded tumor may project from the ventricle and 
may attain a size equal to that of the heart. Occasionally the aneurism is 
sacqulfttgd and communicates with the ventricle tlwaugk a .vexy,siaall 4 JciHce. 
The sac may be double, as in the cases of Janeway and Sailer. In the museum 
of Guy’s Hospital there is a specimen showing the wall of the ventricle cov¬ 
ered with aneurismal bulgings. Eupture occurred in 7 of the 90 cases col¬ 
lected by Legg. 

The symptoms produced by aneurism of the heart are indefinit e. Occa¬ 
sionally there is ) m arked b ulgin g in the apex region and the? t. qyior may 
perforat e the chest wall.jjln niitraTstenosis the right ventricle may bulge 
and produce a visible pulsating tumor below the left _costjd_bqidlf, 'WTT15Ti 1 
have known "to~Be mistaken fbf cafdiaeaneurism. ' When the sac is large and 
produces pressure upon the heart itself, there may be a marked disproportion 
between the strong cardiac impulse and the feeble pulsation in the peripheral 
arteries. ■ 


V. BUPTURE OF THE HEART. 

This rare event is usually associated with fatty infiltration or degenera¬ 
tion of the heart-muscles. In some instances, acute softening in consequence 
o(ymbolism of a branch of the coronary artery ^suppurative myocarditis, or 
avgummatous growth has been the cause. Of 100 c ases collected by Quain, 
*°t*y degeneration was noted iqj.7. Two-thirds of the patients were over 
sixty years of age. It may occur in infants. Schaps reports a case in an 
infant of four months associated with an embolic infarct of the left ventricle. 
Harvey, in his second letter to Riolan (1649), described the case of Sir Robert 
Darcy, who had distressing pain in the chest and syncopal attacks with suffoca¬ 
tion, and finally cachexia and (Jropsy. Death occurred in one of the parox- 
‘ ysms. The wall oF the leHt .v.enjRcle .of the. heart was ruptured, “ having a 
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i sufficient to admit auy of my fingers,'although the wall itself 
mtly thick and strong.” 

^ ^ the cliambere, but is found most-fwouaatly 

Q46 Oh,.ll)C.,antflrior„ wall, not far from the septum. The 
• • V 5 ., 1 ' .f^ 08 pl ace during exertion. There may la’ no preliminary * 

r ^»nptOmB, tot without any warning the patient may fall and die in a few 
Jttttoenta. SuddeaJeath occurred in 71 per cent of Quain’s eases. In other 
instances there may be in the cardiac region a sense ofjuiguish and s utTo ea- 
ti^o, and life may be prolonged foi several hours. In a Montreal ease, which 
I examined, the patient walked up a steep hill after the onset of the symptoms, 
and lived for thirteen hours. A case is on record in which the patient lived 
for eleven days. 


VI. NEW GROWTHS AND PARASITES. 

'Cuberclo and syphilis, kayo already been considered. I’muasy^uaucer or 
s arcoma is ex t re mel y rare. Secondary tumors may be single or multiple, anil 
are usually unattended with symptoms, even when the disease is most, exten¬ 
sive. In one case I found in the wall of the rigid, ventricle - n mass which 
involved the anterior segment of the tricuspid valve and partly blocked the 
orifice. The surface was eroded and there were numerous cancerous emboli 
in the pulmonary artery. In another instance the heart, wns greatly enlarged, 
owing to the presence of innumerable masses of colloid cancer the size of 
cherries. The mediastinal sarcoma may jieiieiralo the heart, though it is 
remarkable how extensive the disease of the mediastinal glands may be with¬ 
out involvement of the heart or vessels. 

fiiy«ti in the heart arc rare. They are found in diHarcnt parts, and arc 
filled either with a brownish or a clear fluid. K l wHL si y s U s am aai ci nally occur. 

.The.parasites tiave been discussed under the appropriate section, but it 
may be mentioned here that both the cysliccrus ccllulosas and the echinococcus 
cysts, occur occasionally. 


vn. WOUNDS AND FOREIGN BODIES. 

Wounds of the heart may be causedIbyjjstcmal injuries, aiv-siabs and 
b ullet"woup dH^by foreign bodies passing from the gullet or (esophagus, oijjy 
puncture for therapeutic purposes. 

(11 fl pjlef. wounds of the heart are common. Recovery, may take, place, 
and bullets have been found encysted in the organ, i i t a b w o und *. arc.atill 
mow-common. A medical student, while on a spTec, pas-ed a pin into his 
heart. The pericardium was opened, and the head of the pin wns found out¬ 
side of the right ventricle. It was grasped and an attempt made to remove 
it, but it was withdrawn into the heart and, it is said, caii'-ed the patient no 
further trouble (Moxon). In recent stab wounds it is a good practice to 
expose the heart and attempt to suture the wound. Sherman lias collected 34 
operations performed in the six years ending 1901, of which 13 recovered. In 
a case of stah rwound Pagensteeher tied the left coronary artery, which had 
b^n divided- 

(!) Hysterical girl« sometimes swallow pins aftd.fl.eedl.es, which, passing 
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through the oesophagus and stomach, are found in various 
A remarkable case is reported by Allen J. Smith'of a girl from' i 
dozen needles and pins were removed, "”^*1TlltniLMiWfl1PT 

Several years later she developed ajmjtn ms of chronic heart-disease. At the 
post mortem needles were fouhdlnthe tissues of the adherent pericardinm, and 

of the left side. 

-■rat Ti'mntnre of thp w-rf. ^oarAin«mtnaia) has been recommended as a 
therapeutic procedure, aajft.chlaJofona -aa*eosis, and experimental evidence 
has been brought forward by B. A. Watson in favor of the operation. He 
advises abstraction of blood in combination with the puncture—cardiocentesis. 
flEha-proceeding is not -without risk. Haemorrhage may take place f r u m ~ t h< 
pmrcture, though it is not often extensive. Sloaue has recently urged it's use 
an' till cases of asphyxia and in suffocatio n bv -dro^niy g and liom^CQftl^as. 
The successful case which he reports illustrates forcibly its stimulating -action. 


Vm. FUNCTIONAL AFFECTIONS OF THE HEART. 

I. Palpitation. 

In health we arc unconscious of the action of the heart. One of the first 
indications of debility or overwork is the consciousness of the cardiac pulsa¬ 
tions, which may, however, be perfectly regular and orderly. This is not 
palpitation. The term is properly limited to irregular or forcible action of the 
heart perceptible to the individual. The condition of extia^systole described 
in, the next section is present in many cases. 

Etiology.—The expression “perceptible to the individual” covers the 
essential element in palpitation of the heart. The most extreme disturbance 
of rhythm, a condition even of what is termed delirium cordis, may be unat- 
ended with eubjective sensations of distress, and there may be no conscious- 
less of disturbed action. On the other hand, there are cases in which com- 
ilaint is made of the most distressing palpitation and sensations of throbbing, 
n which the physical examination reveals a regularly acting heart, the sensa- 
,ions being entirely subjective. We meet with this symptom in a large group 
)f cases in which there evoitnhilit.v 0 f the nervous system. Palpi¬ 

tation may be a.marked feature at the time of puberty, at. the climacteric, and 
occasionally during menstruation. It is a very common symptom in hysteria 
and neurast henia, particularly in the form of the latter which is associated 
with dyspepsia. Emotions, such as fright, are common causes of palpitation. 
It may occur as a sequence of the acute fevers. Females are more liable to tho 
affection than males. 

In-a-seeend group.the palpitation results from the action upon, the heart 
of certain substance^such as tobacco, coffee, tea, and alcohol. And, lastly, 
palpitation SiayTeassociated with organic disease of the heart, either of the 
myocardium or of the valves. As a rule, however, it is a purely nervous phe¬ 
nomenon—seldom associated with organic disease—in which the most violent 
action and the most extreme irregularity may exist without that subjective 
element of consciousness of the disturbance which constitutes the essential 
feature of palpitation, 
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described by Da Costa, which was so common among 
i during the civil war, is a neurosis of this kind. The •chief 
-palpitation with great frequency of tlio pulse on exertion, a 
ount of cardiac pain, and dyspmen. The factors at work in pro- 
dondition appeared to be the mental excitement, the unwonted 
aMggjajhi' exertion associated with the drill, and diarrluca. The condition is 
not infrequent in civil life among young men, and when persistent it may 
lead to hypertrophy of the heart. 

Symptoms. — Jn the mildest form, such as occurs during a dyspeptic attack, 
there is slight fluttering of the heart and a sense of what patients sometimes 
call “ goneness.” In more severe attacks^thc heart heats vU>lanlly..jts pulsa¬ 
ti ons against th e chest wall are visibky«lhe rapidity of tho action is much 
increased, (the arteries throb forcibly, andjrhure is a sense of great distress. In 
some instances the heart’s action is not at all quickened. The most striking 
cases are-in neurasthenic women, in whom the mere entrance of a person into 
the room may cause the most violent action of the heart and throbbing of the 
peripheral arteries. * Tho pulse may be rapidly increased until it reaches 150 
or .160. VA diffuse flushing of the skin may appear at the same time. After 
such attacks, there may be theijiassage of a large quantity of pule urine. In 
many cases of palpitation, particularly in young men, the condition is at once 
relieved by exertion. A patient, with extreme irregularity of the heart may, 
after walking quickly 100 yards or running upstairs, return with the pulse 
perfectly regular. This is not infrequently seen, too, in the irregular action of 
the heart in mitral valve disease. 

The physical examination of the heart is usually negative. Tho sounds, 
the shock of which may be very palpable, are on auscultation clear, ringing, 
and metallic, but not associated with murmurs. The second sound at the 
base may be greatly accentuated. A murmur may sometimes Iw heard over 
the pulmonary artery or even at the upux in cases of rapid action in neuras¬ 
thenia or in severe amcmia. The attacks may Is- transient, lasting, only for a 
few minutes, or may persist for an hour or more. In Borne instances any 
attempt at exertion renews the attack. 

The prognosis is usually good, though it may be extremely difficult to 
remove tho conditions underlying the palpitation. 

II. Auiuiytumia. 

The work of Gaskell and of Engelmann on the function of the heart- 
muscle, and the clinical studies of James Mackenzie, Wenckebach, and others, 
have modified the older views of the neurogenic cardiac mechanism with its 
museulo-motor nerve centre upon whieh the higher centres play'd through 
the vagi and the sympathetic nerves. The source of the action of the heyt is 
nowplaecd in the muscle itself—myogenic—and Gaskell describes as its junc¬ 
tions rhythmicity, excitability, contractility, conductivity, and tonicity; that 
is to say, the muscular fibres of the heart possess the power of rhythmically 
Meatmg.A-stimulus, of being able to receive a stimulus, of responding to a 
stimulus contracting, of conveying the stimulus from muscle fibre to muscle 
fibre, and of maintaining a certain ill-defined condition called tone. Wencke¬ 
bach and James Mackenzie have studied the disturbances of these functions 
of the heart clinically, and have endeavored to classify them m harmony with 
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the myogenic theory, f am indebted to Joseph Erlanger, of i 
kins Physiological Laboratory, for the following classification ] 

Wenckebach: 

I. Arrhythmia swatting from decreased conductivity i p the auricul o- 
ve ntricy .lar junction — heart-block. Characteristics: Auricular rhythm perfect, 
rate normal or accelerated; ventricular rhythm may or may not be perfect; if 
perfect its rate will be one-half of that of the auricles, or less; if not perfect the 
irregularities will bear some direct relation to the contractions of the auricles. 

A. Partial heart-block: (1) Occasional ventricular silence; (2) regularly 
recurring ventricular silence, either one ventricular beat missed in 7, 6, 5, 4, 
etc., auricular beats, or a 2:1, 3:1,4:1 rhythm, or either of these alternating. 

B. Complete heart-block: Auricular and ventricular rhythms perfect but 
independent. 

C. Paroxysmal bradycardia (Stokes-Adams disease) affecting the ventricu¬ 
lar rate alone. 

II. Arrhythmia resulting from increased irritability of the heart. 

A. Ventricular extra-systoles, characterised by an early systole, which is 
associated..with the phenomena of a retrograde impulse. There may be one 
or more ext/a-systoles following a normal systole; when regularly recurring, 
one or more extra-systoles after 5, 4, 3, 2, or 1 normal Bystoles, the last giving 
the bigeminal or trigeminal pulse, or there may be irregularly recurring extra¬ 
systoles causing delirium cordis. 

B. Auricular extra-systoles. ( , 

III. Arrhythmia resulting from the influence of extrinsic nerves upon t 
eart-rate. (1),Vagus effects. (2) Accelerator effects. 

IV. Arrhythmia resulting from disturbed diastolic filling of the heart. 

A. Disturbed filling resulting from violent respiratory movements; may 

ive the paradoxical pulse. 

jL Disturbed filling from adherent pericardium or mediastinal tumor: may 
ive the paradoxical pulse. 

C. Associated respiratory and cardiac rhythm. Alternating pulse (?). 

The senior student is referred to the work of Wenckebach, translated by 

rhomas Snowball (1904), and to the writings of James Mackenzie. I can 
lere only refer to the more common and important disturbances of rhythm. 

Intennittency. Extra-systoles.—The commonest type of arrhythmia is that 
low known as the extra-systole, to explain which it must be remembered that 
to a stimulus strong enough to set up a contraction the heart answers with all 
the contractility of which it is capable at the moment (Bowditoh’s law of maxi¬ 
mal contraction). ’ A second property of tho heart-muscle is that it possesses 
a “ refractory phase ” in which normally it is not excitable, or answers onh 
to very strong stimuli. Tiimpfl Hii H jpfi-aotnry R t ai r C , begin ning shortly.hafoi r 
the systdejmd_contin,uing a short time after it, ,tbe heart is inexcitablc. 
Wheifnot refractory it may again contract during this phase and produce an 
extra-systole, which is followed by a long pause. EJpgelmann explains-thi- 
lon g pause a s followsIn consequence of the extra-systole the ventricle is still 
pi therefiacl'y stagfe-when the next physiological stimulus reaches it. This 
stimulus therefore has no effect, no contraction takes place, and it is not till 
the next stimulus after it that a contraction can again be produced. Thus 
the normal systole that would follow the extra-systole is missed; then the first 
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P after the compensatory pause occurs exactly at the moment 
tt^jprould have occnrred had no extra-systole preceded it ” (Wencke- 
Thjp insularity, inequality, and intermission of the pulse as met 
everyrday clinical experience is largely due to the occurrence of these 
extra-systoles, which may present all sorts of combinations and groupings, 
bigeminal, trigeminal, etc., depending upon whether the cxtru.pulsc-hcnts are 
perceptible or not. And yet in spite of this most extreme irregularity there 
may be no actual pathological change, and so far as the maintenance of the 
circulation is concerned the heart may he acting in a most satisfactory man¬ 
ner. Pa tieutx'fll ay feel the-extra-systole as a detinite thud, and the emupon- 
satory pause is perceptible, hut very,of tea there are no subjective sensations. 

Ftttrtii°r f '' l "° occur at all ages and under the most variinl eonditions iu~ 
healt h and diaease. Mackenzie recognizes a youtliful and an adult type of > 
in which the latter is due chiefly to the presence of the systoles. 
There are several classes of eases. The arrhythmia may lie a life-long condi¬ 
tion. Without any recognizable disease 1 , without any impairment of tho 
action of the heart, there is permanent irregularity. This may lie a peculiarity 
of the heart-muscle of the individual, who has extra-systole for the sumo 
reason—physiological hut not well understood—as the dog and horse, in which 
animals this phenomenon is common. Tho late Chancellor Perrier, of Med ill 
University, who died at the age of eighty-seven, had an extremely irregular 

heart action for the last fifty years of his life. I know several .. who lmvo 

had for many years irregularity without the slightest discomfort, i IU-ikkili- 
tateiLandgwutaathcauo persons thowunay be an irritable weakness of the heart 
associated with extra-systole, and palpitation of a most distressing character. 
In a second group’itoxk,agents, as tobacco, tea, coffee, orjjlie poisons of the in¬ 
fectious diseases or fhosu originating in the intestines or metabolic poisons, 
cause-arrhythmia. Even reflexly, us^n flatulent dyspepsia, extra-systoles nniy 
arise. Thirdly, tR high blood pressure can set up extra-systoles; ulsotehange in 
posture. And lastly^organie disease of the heart, itself, “ dihllatijffi, inflamma¬ 
tion, poor blood supply to the muscle, overexertion can nil supply stimuli to 
set up extra-systoles either directly or rellexly ” (Wenckebach), loo much 
stress should not be laid ujx>n arrhythmia per xe in the abseuce of organic 
disease. 


III. IUriD Heart—Tachycardia. 


The rapid action niay-he-pedcctly natural. There are individuals whose 
normal heaTt action is at 100 or even more per minute. - Kim i t i owU , causes, 
vifllenLaxercise, amkfevors all produce great increase in the rapidity of the 
heart’s action. < The extremely rapid action which follows fright may persist 
foudays, or even weeks. Traube reports an instance in which, after violent 
exercise, the rapidity of the heart continued. Cases arc not uncommon at the 


-cnenppflime^ the condition can hardly be termed a 

neurosis, since it depends upon definite changes in the pncumo|astricsor 
in tha-aednlla. Cases have been reported in/whieh tumor or 
the medulla orapress.uru.upoa the vagi has been associated with heart huny. 
SomeoTlhe cases of frequent action of the heart in women have bee, thought 
to be due twreflfis irrjt&li&n.from ovarjaa.or.rffexilllilSfiase- 
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Farnryamsil tru-hyrnrMn is a 

<Jteart hurry, during which the action is greatly increased,"! 
ng 200 uTifl nvpT The case? are not common. The attack may'helplS^js^Ort 
md persist only for an hour or so. A patient at the Philadelphia ThfijaSSary 
'or Nervous Diseases was attacked every week or two; the pulseWaulirise 
A>220 or 230, and there were such feelings of distress and uneasiness that 
he patient always had to lie down. There may be, however, no subjective 
listurbance, and in another case the patient was able to walk about during 
the paroxysm and had no dyspnoea. One of the most remarkable cases is 
reported by H. C. Wood. A physician in his eighty-seventh year had had 
attacks at intervals from his thirty-seventh year. The onset was abrupt and 
the pulse would rapidly rise to 200 a minute! Fol^-more t han twenty - y ea r s 
the taking nf ice-water or strong coffee would arrest the attacks. Bouveret 
has analyzed a number of cases of this essential or idiopathic form; he finds 
that a permanent cure is rare, and that the patients suffer for ten or more 
years. Four instances terminated fatally from heart-failure. Martin* looks 
upon it as a symptom of an acute dilatation of the heart, appearing paroxys- 
mally. One of the most remarkable features is the abruptness of onset and the 
abruptness with which an attack may end. One of my eases had recurring 
attacks lasting ten to thirty days, and the heart would suddenly “ flop,” as she 
expressed it, the rate falling from 180 to 80 or 90 per minute. 


IV. Slow Heabt—Bhadyoahdia—Heabt-Blook. 

Slow action of the heart is sometimes norm si and may he a^family-peeuli- 
arity. Napoleon,is stated to have had a pulse of only 40 per minute. 

In any case of slow pulse it is important first to make sure that the 
number of heart and arterial beats correspond. In many instances this is 
not the case, and with a radial pulse at 40 the cardiac pulsations may be 80, 
half the beats not reaching the Wrist. heart cnntfflfltjnTu^ njf the pnjae 
woye, should be taken into account. 

(a) Fhyaiehgxc at' Hrudycardia. —As jjgejubmnees the pulaa-iate becomes 
slow. In the pue rperal state the pulse-may beat from 44 to 60 per. minute, or 
may even be as low as 34. It is seen in premature lahn> as well a« at ter m. 
The explanation of'its occurrence at this period is not clear. •Slowness-of the 
pulse is associated with hunger. Bradycardia depending on individual peculi¬ 
arity is extremely rare. 

(A) E athohgical br aducardia. which is met with under the following con¬ 
ditions: (hLIn _convalc aceace foam acute fpyprs. This is extremely common, 
particularly after-pneumonia, typhoid-fever, mnt° and diph- 

theria. It is most frequently seen in young persons and in cases which have 
run a normal course. (It) Tn dignaswi nf the digest!™ fljffltp"* such as chronic 
■dyspepsia, ulcer or cancer nf Hip atmnanh an d jaundice H!Tn diaea^a nf 
■th e respiratory system. Here it is by no means so common, but it is seen not 
infrequently io-emphysema. fai Tn disea^a nf the circula tory a yftfywn Ex¬ 
cluding all cases of irregularity of the heart, bradycardia is not common in 
diifH flH) .of .t.he valves. It is most frequently seen in fatty and fibroid changes 
in theSeart, but is not constant in them. (5) In diseasee-oLih&Juanaiy 
organa. It occurs occasionally in nep hrit.ia and" may be a faafcuBMfadUnmia. 



agents. It occurs in uraemia, poisoning by 
follows of tobacco. cofTcc^ and digitalis. (C-) In 

girders, such as a a aamia , eldoruaia^and diabetes. (8^_In 
3.system. 4-Piipltiy, epilepsy, the cerebral tumors, qjjfoc- 

'IzBr-’ an< ^ ^* aea8 ® J and injuries of the cervical cord may be 

.. . . tiia very slow pulse. In general paresis, mania, and melancholia 
DOT infrequent. (!)) It occurs occasionally in atlcctions o’f the skin and 
, and injjiiustrokc, or in prolonged exhaustion from uny cause. 


V. Heaut-hi.ock. Stokks-Adajis Disease. 

The impulse causing the heart to beat originates at the venous end of the 
heart and is transmitted in such a way that the auricles contract first, the ven¬ 
tricles a moment later, the impulse being propagated like a peristaltic wave 
through the heart-walls. In passing from the auricle to the ventricle the 
stimulus traverses a narrow hand of muscle, the only demonstrable muscular 
connection between the venous and arterial chandlers. In tin 1 adult heart this 
auriculo-ventricular bundle of His is IS nun. long, 2.5 mm. broad, and 1.5 
mm. thick; it arises in the septum of the auricles below the forufticu ovale and 
passes downward and forward through the trigonam lihrosum of the auriculo- 
ventricular junction, where it comes into close relation with the mesial leaflet of 
the tricuspid valve. Passing along the upper edge of the muscular septum, just 
where it joins with the posterior edge of the membranous septum, it radiates 
from this point throughout the heart as the junctional system of Xutyani, j n 
the dog destruction of the bundle prevents the passage from the auricle to the 
ventricle of the impulse which normally cause-, the ventricles to emit met. They 
immediately assume a rate of heating which is very much slower than that of 
the auricles and is totally independent, as they possess their own automatic 
rhythmicity. Under ordinary circumstances this inherent rhythmicity can not 
manifest itself because the much more rapidly lieating venous end of the heart 
sets the pace for the sluggish arterial end. But if the auricular impulse is 
blocked, the ventricles released from the control of their normal pace maker 
assume their own rate. This condition lias liecn culled complete heart-block. 
By an ingenious contrivance Krlanger has been able in the dog to gradually 
compress the auriculo ; vontricular bundle and produce the various stages of 
this condition, namely, one ventricular silence in 27 auricular beats, and 
one ventricular silence with every other auricular lieut, giving a 2:1 rhythm, 
and proceeding to a 3:1 and a 4:1 rhythm. Finally, complete block 
may result, in which no impulses pass from the auricles, hut the ventri¬ 
cles beat with their own inherent rate, which Krlanger estimates, from a 
study of eases of heart-block in my wards, to lie about 25 to 28 lieatb to the 
minute in man. The explanation of the phenomenon is based upon one sug¬ 
gested by Gaskell. The bundle of llis, like all muscle tissue, becomes fatigued 
when it is made to contract repeatedly. Under normal circumstances sufficient 
time elapses between successive heats to permit the bundle to return to its 
normal state, hut when from injury or any cause the irritability of the bundle 
is greatly reduced, it may not read to the auricular stimulus, which thus fails 
to reach the ventricles. Occasionally while compressing the auriculo-ven¬ 
tricular bundle in the dog, the ventricle alone may suddenly stop beatipg for 
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t is obtained from the smaller quantifies. It should lx* given 
tw three times a day. 

rapidity of action, aconite mav Ik* trii*d or xcrainuu virido. 
ea associated with sl eeple ss n ess KHd n*stlessness which are greatly 
, ■ ^7 bromide of potassium. Digitalis is u*r\ rarely indicated, but. in 

Jbttmate cases it may be tried with the ini': vomica. 

; Cases of heart hurry are often extremely obstinate, as may be judged from 
tl» case of the physician reported by II. C. Wood, in whom the condition per- 
gssied in spite of all measures for fifty years. The bromides an* sometimes 
v.viful; the general condition of neurasthenia should he treated, and during 
the paroxysm an ice-bag may lie placed upon the heart, or I .oiler's coil, 
through which ice-water may lie passed. Electricity, in the form of gahnn- 
ism, is sometimes serviceable, and for its mental effect the h’ranhlinic current. 
For the condition of slow pulse but little can be done. A great majority of 
' the eases are not dangerous. 


IX. ANGINA PECTORIS. 

Stenocardia, or the breast-pang, described by Ilelierden, is riot an inde¬ 
pendent affection, but a symptom associated with a number of morbid condi¬ 
tions of the heart and vessels, more particularly with sclerosis of the root of 
the aorta and changes in the coronary arteries. True angina is characteris'd 
by paroxysms of agonizing pain in the region of the heart, extending into 
the arms and neck. In violent attacks there is a sensation of impending 
death. 

Etiology. —It is a discuse of adult life and occurs almost exclusively in, 
men. In Iluehard’s statistics of 2.'i7 cases only Vi were in women. In my 
first series of 40 cases there was only one woman. It may occur through sev¬ 
eral generations, as in the Arnold family, (lout and dujKetes are important 
factors, A number of cases of angina pectoris have followed influenza. At¬ 
tacks are not infrequent in certain forms of heart-disease, particularly aortic 
insufficiency and adherent pericardium. It is much less common in disease 
of the mitral valve. Almost without exception the subjects of angina have 
arterio-sclerosis, either general or localized at the root of the aorta, with 
changes in the coronary arteries and in the myocardium. Severe attacks may 
occur in the early period of the growth of aortic aneurism. In men under 
thirty-five syphilitic aortitis is an important factor. 

Phenomena of the Attack. —The exciting cause is in a majority of all 
cases well defined. In only rare instances do the patients lane attacks when 
quiet. They come on during exertion most frequently, as in walking up lull 
or doing something entailing sudden muscular effort; occasionally even the 
effort of dressing or of stooping to lace the shoes may bring on a paroxysm. 
Mental emotion is a second very potent cause. John Hunter appreciated (his 
when he said that “ his life was in the hands of any rascal who chose to annoy 
and tease him.” In his case a fatal attack occurred during a tit of anger. 
A third, and in many instances the most important, factor is flatulent dis¬ 
tention of the stomach. Another common exciting cause is cold; even the 
chill of getting out of bed in the morning or on bathing may bring on a 
paroxysm. 
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- Usually during exertion or intense mental emotion; 
witft tm agonizing pain in the region of the heart and a ofc 
as if the heart had been seized in a vice. The pains radiate 
down the arm, and there may be. numbness of the fingers or £*.<priertiac 
region. The face is usually pallid; and may assume an a ahy.g » ayt ittt, ihd not 
infrequently a profuse sweat breaks out over the surface. The paroxysm lasts 
from several seconds to a minute or two, during which, in severe attacks, the 
patient feels as if death were imminent. As pointed out by Latham, there 
are two elements in it, the pain -£dolor pectoris —and the indescribable feel¬ 
ing of anguish and sense of imminent dissolution-^mfar-amnH. There are 
great’restlessness and anxiety, and the patient may drop dead at the height 
of the attack or faint and pass away in syncope. The eonditioa-o£- -the- heart 
during the attack is variable?the pulsations may be uniform and regular. 
, The pulse tension, however, is usually increased, but it is surprising, even in 
cases of extreme severity, how slightly the character of the pulse may be 
altered. After the attack there may be .eructations, or the passage of. a. large 
quantity of clear urine. The patient usually, feels exhausted, and for a day 
or two may be badly shaken; in other instances in an hour or two the patient 
feels himself again. While dyspnea is not a constant feature, the paroxysm 
is not infrequently associated with a form of asthma; there is wheezing in 
the bronchial tubes, which may come on very rapidly, and the patient gets 
short of breath.*) Many patients the subjects of angina die suddenly without 
warning and not in a paroxysm. In other instances death follows in the first 
well-marked paroxysm, as in the case of Thomas Arnold. In a third group 
there are recurring attacks over long periods of years, as in John Hunter’s 
i case; while in a fourth group of cases there are rapidly recurring attacks for 
several days in succession, with progressive and increasing weakness of the 
heart. 


With reference to the radiation of pain in angina, the studies of Mac¬ 
kenzie and of Head arc of great interest. Head concludes that (1) in dis¬ 
eases of the heart, and more particularly in aortic disease, the.pain is referred 
along the first, second, third, and fourth dorsal areas; (2) in angina pectoris 
the pain may be referred in addition along the fifth, sixth, and 'seventh, and 
even the eighth and ninth dorsal areas, and is always accompanied by pain in 
certain cervical areas. A remarkable fact is the early localization of the pain 
in di^ht i parts, not infrequently in t he left, ar m; in one of my cases in the 
l eft testi s, and in another in, the jaw. - , . >, • . i ( 

Theories of Angina Peotoris. —(1) That it is a nenralgia of the cardiac 
nerves, but the agonizing cramp-like character of the pain, the suddenness of 
the onset, and the associated features, are unlike any neuralgic affection. The 
pain, however, is undoubtedly in the cardiac plexus and radiates to adjacent 
nerves. It is interesting in note, in connection with the almost constant scle¬ 
rosis of the coronary arteries in angina, that Thoma has found marked sclero¬ 
sis of the temporal artery in migraine and Dana has met with local thickening 
of the arteries in some cases of neuralgia. (2) Heberden believed that it 
was a cramp of the heart-muscle itself. Cramp of certain muscular territories 
would better explain the attack. (3) That it is due to the wItmup tension of 
the ventricular walls, in consequence of an acute dilatation associated, in the 
majority of cases, with affection of the coronary arteries. Traube, who sup- 
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d 8»t til agonizing pain resulted from (lie groat sfretoh- 
,~ e nerve* in the muscular substance. A modified form 
there is a s^Sasm of the coronary arteries with groat increase 
pressure. > 

o£ Adlan Earns, revival by Potain and others, that the 
of transient- ischaemia of the heart-muscle in <vnsapience of 
tt sptfeai, of the coronary.arteries. The condition known as inlermit- 
. idi cation illustrates what may take place. In man (and in the horse), 
fab flon a e qnence of thrombosis of the abdominal aorta or iliacs, transient para- 
pl^ia and spasm may follow exertion. The collateral circulation, ample 
when the limbs are at rest, is insufficient after the muscles arc uelivolv used, 
and a'state of relative ischaemia is indueal with loss of jamer, which disap¬ 
pears in a short time. This “ intermittent ol l iinijp, > [imi - theory Im',( explains 
the angina paroxysm. A heart the coronary arteries of which are sclerotic 
or calcified, is in an analogous stale, and any extra exertion is likely to he fol¬ 
lowed by a relative ischaemia and spasm. In Allan Burns's work on The I leurt 
(1809) the theory is discussal at length, but lie does not think that spasm is 
a necessary accompaniment of the ischaemia. 

In .fatal cases of angina the coronary arteries arc almost invariably dis¬ 
e ased e ither in their main divisions, or there is chronic cmlnrtcrdis with great, 
narrowing of the orifices at the root of the aorla. Experimentally. occlusion 
of the coronary arteries produces slowing of the heart’s act mil, gradual dila¬ 
tation, and death within a very few minutes. ('ohnhcim has shown that in tho 
dog ligation of one of the large coronary branches produces within a niinuto 
a condition of arrhythmia, and within two minutes the heart ceases in diastole. 
These experiments, however, do not throw much light upon the etiology of* 
angina pectoris. Extreme sclerosis of the coronary arteries is common, and a 
large majority of the cases present no symptoms of angina. Even in the eases 
of sudden death due to blocking of an artery, particularly (he anterior branch 
of the coronary artery, there is usually no great pain either lieforc or during 
the attack. 


Diagnosis. —There are many grades of true angina. A man may have 
slight p iyfflrdisl pain, a sense of distress and uneasiness, and radiation of 
the pains to the arm and neck. Such attacks following slight exertion, an 
indiscretion in diet, or a disturbing emotion, may alternate with attacks of 
much greater severity, or they may occur in connection with a pulse of in¬ 
creased tension and signs of general arterio-sclerosis. In the milder grades 
the diagnosis can not rest upon the symptoms of the attack itself, since they 
may be simulated by what is known as the neurotic or functional variety; but 
the diagno sis should be basal upon the examination of the heart and arteries 
and a careful consideration of the inode of onset and symptoms. The cases of 
neurotic angina pectoris in women cull for the greatest care in the diagnosis, 
and attention to the points given in the table of Hut-hard will la: of the great¬ 
est aid. The existence of a marked increase in the blood-pressure is con¬ 
firmatory evidence of organic disease. 

Functional Angina Pectoris. —There are two main groups, the nen- 
ratjc and the toxic- The former embraces the hysterical and neurasthenic 
eases, which are very common in women. Huchard has given an excellent 
differential table between the two forms. 
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* TBOB ANGINA. 

Most common between the ages of 
forty and fifty years. 

More common in men. Attacks 
brought on by exertion. 

Attacks rarely periodical or noc¬ 
turnal. 

Not associated with other symp¬ 
toms. 

Vaso-motor form rare. Agoniz¬ 
ing pain and sensation of compres¬ 
sion by a vice. 

Pain of short duration. Attitude: 
silence, immobility. 

Lesions: sclerosis of coronary 
artery. % % , 

Prognosis grave, often fatal. 
Arterial medication. 


At every age, even sixy$8ft'. 

More common in women. At¬ 
tacks spontaneous. 

Often periodical and nocturnal. 

Associated with nervous symp¬ 
toms. 

Vaso-motor form common.' Pain 
less severe; sensation of distention. 

Pain lasts one or two hours. Agi¬ 
tation and activity. 

■ Neuralgia of nerves and cardio- 
plexus. 

Never fatal. 

Antineuralgie medication. 


Nothnagel has described as vaso-motor angina a form in which -the symp¬ 
toms set in with coldness and numbness in the extremities, followed by great 
pnecordial pain and feelings of faintness. Some have recognized also a reflex 
variety. 

t Toxic Angina .—This embraces cases due to the abuse of tea, coffee, and 
tobacco. There are three groups of cases of so-called tobacco heart: First, the 
irritable heart of smokers, seen particularly in. young lads, in which the symp¬ 
toms are palpitation, irregularity, and rapid action; secondly, heart-pain of a 
sharp, shooting character, which may be very severe; and, thirdly, attacks of 
such severity that they deserve the name of angina. 

Prognosis. —Cardiac-.pain without evidence of artcrio-sclerosis or valve- 
disease is not of much moment* Angina in men is almost invariably associ¬ 
ated with marked cardio. vascular lesions, in which the prognosis is always 
grave. With judicious treatment the attacks, however, may be long deferred, 
and a few instances recover completely. The prognosis is naturally more 
serious with aortic insufficiency and advanced arlerio-sclerosis. Patients who 
have had well-marked attacks may liyc for many years, but much depends 
upon the care with which they regulate their daily life. 

Treatment. —Patients subject to this affection should live a quiet life- 
avoiding particularly excitement and sudden muscular exertion. During the 
attack nitrite of amyl should be inhaled, as advised by Lauder Brunton. From 
ajojLdrops may be placed upon cotton-wool in a tumbler or upon the hand¬ 
kerchief- This is frequently of great service in the attack, relieving the ago¬ 
nizing pain and distress. Subjects of the disease should carry the ptrks- of 
the nitrite of amyl with theny and use them on the first indication of an 
attack. In some instances the nitrite of amyl is quite powerless, though given 
freely. If within a minute or two relief is not obtained in this way, chloro¬ 
form should at once be given. A few inhalations act promptly and give great 
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■ lains continue, a hypodermic ol morphia may lie admiuis- 
d repeated paroxysms a patient may display reinartablo 
ion of this drug. 

, nitroglycerin may be given in full doses, as reoom- 
or 4he nitrite of sodium (Matthew Hay). Tlie nitro- 
lseil for a long time und in inereasing doses, beginning 
.times a day of the 1-per-cent solution, and increasing 
thtf dbiBe ljninim eyery five or six days until the patient complains of Hush¬ 
ing or headache. The fluid extract of English hawthorn Cm I,,) us o.npaallia 
—has been strongly recommended by Jennings. Clements, and others. 

. Hnehard recommends the iodides. Miming that their prolonged use in¬ 
fluences the arterio-sclorosis. Twenty grains three times a day may la* given* 
for several years, omitting the medicine for about ten days m each month. v. 
In some instances this treatment is most, beneficial, particularly in middle- 
aged men with a history of syphilis. 

For the neurotic, the treatment must be directed to the general nervous 
condition. Electricity is sometimes very benciicial, particularly the Frank- 

linic form. "V** *~v. 4 


X. CONGENITAL AFFECTIONS OF THE HEART. 

These hare only a limited clinical interest, as in a large proportion of the 
cases the anomaly is not compatible with life, and in others nothing can lie 
done to remedy the defect or even to relieve the symptoms. 

The congenital affections result from interruption of the normal course 
of development or from inflammatory processes—endocarditis; sometimes, 
from a combination of both. 

(а) General Anomalies.—Of general anomalies of development the fol¬ 
lowing conditions may be mentioned; Acardia, absence of the heart, which 
has been met with in the monstrosity known by the same mime; doable heart , 
which has occasionally been found in extreme grades of fietnl deformity; 
dextrocardia, in which the heart is on the rjght side, either alone or ns part 
of a general transposition of the viscera; ectopia rordin, a condition associated 
with fission of the chest wall and of the alxloinpn. The heart may he situ¬ 
ated in the cervical, pectoral, or abdominal regions. Except in the abdominal 
variety the condition is very rarely compatible with extra-uterine life. Occa¬ 
sionally, as in a ease reported hv Holt, the child lives for some months, and 
the heart may be seen and felt heating beneath the skin in the epigastric 
region. This infant was five months old at the date of examination. 

(б) Anomalies of the Cardiac Septa.—The septa of both auricles and ven¬ 
tricles may bo defective, in which ease the heart consists of hut two chandlers, 
the cor biloculare or reptilian heart. In the septum of the auricles there is 
a very common defect, owing to tlie fact that the membrane closing the fora¬ 
men ovale has failed at one point to liecome attached to the ring, and leaves 
a valvular slit which mav Ik? large enough to admit the handle of a scalpel. 
Neither this nor the small cribriform perforations of the membrane are of 
any significance. 

The foramen ovale may be patent without a trace of membrane closing 
it In some instances this'exists with other serious defects, such as stenosis 
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of the pulmonary artery, or imperfection of the' ve$t }.m §Pj S^H 
others the patent foramen ovale is the only anomaly, 
it does not appear to have caused any embarrassment, as TOf^jK9NBi||s8 
been found in persons who have died of various affeetioDs. ; lEpS^iwg|p|tgr 
septum may be absent, the condition known as lii^iflln' heart. 
frequently there is a small defect in the upper portion of .the septtuh^bither 
in the situation of the membranous portion known as the “ undefended space ” 
or in the region situated just anterior to this. The anomaly, is very frequently 
associated with narrowing of the pulmonary orifice or of the conus arteriosus 
of the right ventricle. 

(c) Anomalies and Lesions of the Valves. —Numerical anomalies of the 
valves are not uncommon. The semilunar segments at the arterial orifices 
are not infrequently increased or diminished in number. Supernumerary seg¬ 
ments are more frequent in the pulmonary artery than in the aorta. Four, 
or sometimes five, valves have been found. The segments may be of equal 
size, but, as a rule, the supernumerary valve is small. 

Instead of three there may be only two semilunar valves, or, as it is 
termed, tho v bicuspid btmAitian. »• In my enperienee/'-dtiis is faore frequent in 
the aortic valve. Of 21 instances only 2 occurred at the pulmonary orifice. 
Two of the valves have united, and from the ventricular face show either no 
trace of division or else a slight depression indicating where the union has 
occurred. From the aortic side there is usually to be seen some trace of divi¬ 
sion into two sinuses of Valsalva. There has been a discussion as to the origin 
of this condition, whether it is really an anomaly or whether it is not due to 
endocarditis, fcctal or post-natal. The combined segment is usually thickened, 
.but the fact that this anomaly is met with in the foetus without a trace of 
sclerosis or endocarditis shows that it may, in some cases at least, result from 
a developmental error. 


Clinically this is a very important congenital defect, owing to the liability 
of the combined valve to sclerotic changes. Except two foetal specimens all 
of my cases showed thickening and deformity, and in 15 of those which I 
have reported death resulted directly or indirectly from the lesion. 

The little fenestrations at the margins of-tha-sigmoid valves have no sig¬ 
nificance ; they occur in a considerable proportion of all bodies. 

Anomalies of the aurieulo-ventricular valves are not often met with. 


Fcetal endocarditis may occur either at the arterial o r auricu lo-ven- 
tricular orifices, It is nearly always of the chronic or*sclerotic variety?” Very 
rarely indeed is it of the wa rty or ve rrucose form. There are little nodular 
bodies, sometimes six or eight in number, on the mitral and tricuspid seg¬ 
ments—the nodules of AUpni-—which represent the remains of foetal struc¬ 
tures, and must not be mistaken for endocardial outgrowths. The little 
round,ed, bead-like haemorrhages of a deep purple color, which are very com¬ 
mon on the heart valves of children, are also not to be mistaken for the prod¬ 
ucts of endocarditis. In foetal endocarditis the segments are usually thickened 
at the edges, shrunken, and smooth. In the mitral and tricuspid valves the 
cusps are found united and the chordae tendineae are thickened and shortened. 
In the semilunar valves all trace of the segments has disappeared, leaving a 
stiff membranous diaphragm perforated’by an oval or rounded orifice. It 
is sometimes very difficult to say whether this condition has resulted from 
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■ whether it is an error in development. In very many 
are combined; an anomalous valve becomes thfi seat 
nges, and, according to llauchfuss, endocarditis is more 
ide of the heart only because the valves arc hero rnora 

Dlmonaby Orifice. —Stenosis of this orifice is one of 
ost important of congenital heart affections. A slow 
lual union of the segments and narrowing of the orifice 
t admits only the smallest-sized prolie. In some,of the 
«wT.na smfyqn ^epmrnnnna nnruHtmn 0 f the. combined segments is such that 
t Would appear to be the result of faulty development. In SU1IJ!* .instances 
ty' nnr The condition is compatible with life for many years, 
Ina In a considerable proportion of the eases of heart-disease nlxive the lentil 
reax this lesion is present. With it there may be defect of the ventricular 
«ptnm. Pulmonary tuberculosis is a very common cause of death. Ubliiuca- 
i gn or atresia of the pulmonary orifice is a less, frequent but more serious 
gBriitinn -than stenosis. It is associated with |iersistenee of the ductus arte- 
■iosus, together with patency of the foramen ovale or defect of (lie ventricular 
leptum with hypertrophy of the right heart. Steno sis of tin• tonus arteriosus 
)f the right ventricle exists in a considerable proportion of the eases of ohstme¬ 
lon at the pulmonary orifice. At the outset a developmental error, it may lie 
»mbined with sclerotic changes. TUe ventricular septum is imperfect, I ho 
fiflTUfflflP ovsle is usually open, and tlie ductus arteriosus patent. These three 
eaions at the pulmonary orifice const itutc the most important group of all con- 
g enijtal cardiac affections. Of 181 instances of various congenital anomalies 
soHecfed by Peacock, 119 cases came under this category„nnd, according to thiiy 
luthor, in 86 per cent of the patients living beyond the twelfth year the lesion 
a at this orifice. 


Qqn genital fusions of the aortic orifice are not very frequent. Itauehfuss 
lias collected 24 cases of stenosis and at resin 
ras may also occur, a condition which is no 
Tien of the 16 cases tabulated by Dilg were 

Transp osition of the large arterial trunks is a not uncommon anomaly. 
There may’be neither hypertrophy, cyanosis, nor heart murmur. 

Symptoms of Congenital Heart-disease.-*-s occurs in over 90 per 
sent of the cases, and forms so distinctive a feature that the terms “ filuc dis¬ 
ease ” and “ maibnsuianuleus ” arc practically synonyms for congenital heart- 
disease. Z.T he lividi tv in a majority of cases appears early, within, tlie first 
week pf lif eiyand mav be general or confined to the lips, note, and cars, and 
to the fingers and toes. In some instances there is in addition a general dusky 


; steno sis of the left conus, utiurio- 
t incompatible'wi I IT prolonged life, 
over thirty years of age. 


Riiffasronjand in the most extreme grades the skin is almost purple. It may 
vary a good deal and may be intense only on exertion. 1 Tbeevtcrniil temper¬ 
a ture j« l ow A’ py^pnma nn overtion and cough arc common symptoms. A 
sreat&nerease in. the number of the red corpuscles has lieen noted by (libson 
and by Yaquez. In a case of Gibson’s there were above eight millions of red 
blood-corpuscles to the cubic millimetre. 7 The_chlldro.il Airily, thrive, anil often 
display a lethargy of both mind and body. *The fingeouMMUaca are clubbed 
degree rarely meTwith in any other affection. Themauec of the cyanosis 
ha s been much d iscussed. Morgagni referred it to the general congestion of 
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the venous system due to obstruction, and this view was suppoptett^ ^ra mgr, 
one of the ablest that has been written on the subject, by 
iMojjififlnls analysis of 75 cases of congenital heart-disease ahovA;'ffiiit cftwnre 
ofthe pulmonary orifice with patency of the foramen ovale and the ventricular 
septum is the condition most frequently associated with cyanosis, and be con¬ 
cludes that the de ficient aeratioa nf-tha-blood owing to 4imMW*hed4vmg-fune- 
tion is the most important factor. Another view, often attributed erroneously 
to Willianj TTuntor was that the discoloration was dup in thfi ndmirfairfi in Hir 
‘heart bFvenous and arterial blood; but lesions may exist which permit of very 
free mixture without producing cyanosis. The question of the cause of cyano¬ 
sis really can not be considered as settled-. -’.Yjaiiot has recently made the sug 
gestion that the cause is not entirely cardiac, but is associated with disturbance 
throughout the whole circulatory system, and particularly a v aso-mntnr py nsii 
a nd mal acration of the red blood-corpuscles. 

“TFiaghosis .—In the case of children, cyanosis, with or without enlargement 
of the heart, and the existence of a murmur are sufficient, as a rule, to deter¬ 
mine the presence of a congenital heart-lesion. The cyanosis gives us no clew 
to the precise nature of the trouble, as it is a symptom common to many 
lesions and 'it may be absent in certain conditions. The murmur is usually 
systolic in character. It is, however, not always present, and there are in¬ 
stances on record of complicated congenital lesions in which the examination 
showed normal heart-sounds. In two or three instances fudal endocarditis has 
been diagnosed in gravida by the presence of a rough systolic murmur, and the 
condition has been corroborated subsequent to the birth of the child. Hyger- 
troph y is present in a majority of the cases of congenital defect. The fatal 
event may be caused by abscess of the brain. For a full discussion of the sub¬ 
ject. the senior student is referred to the exhaustive monograpli'of Dr. Match 
Abbott in Vol. JY of my “System of Medicine.” 1 here abstract the conclu 
sions of llocbsingcr: 

“ (t) In childhood, loud, rough, musical heart-murmurs, with normal o 
only slight increase in the heart-dulness, occur only-in congenital heart-disease 
The acquired endocardial defects with loud heart-murmurs in youug childrei 
are almost always associated with great increase in the heart-dulness. In th 
transposition of the large arterial trunks there may be no cyanosis, no heart 
murmur, and an absence of hypertrophy. 

“ (2) In young children heart-murmurs with gTeat increase in the eni 
dine dulness and feeble apex teat suggest congenital changes. The increase 
dulness is chiefly of the right heart, whereas the loft is only slightly altetei 
On the other hand, in the acquired endocarditis in children, the left heart 
chiefly affected and the apex teat is visible; the dilatation of the right hea 
comes late and does not materially change the increased strength of the apc\ 
beat. 

“ (3) The entire absence of murmurs at the apex, with their evident pres¬ 
ence in the region of the auricles and over the pulmonary orifice, is always an 
important element in differential diagnosis, and points rather to septum defect 
or pulmonary stenosis than to endocarditis. 

“ (4) An abnormally weak second pulmonic sound associated with a dis¬ 
tinct systolic murmur is a symptom which in early childhood is only to te 
explained by the assumption of a congenital pulmonary stenosis, and possessc- 
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ice from a point of differential diagnosis which is no) to 

• 

; of a palpable thrill, despite loud murmurs which are heard 
pracordial region, is rare except with congenital defects in 
j it speaks therefore against an acquired cardiac alfeclmn. 

* W Loud, especially vibratory, systolic murmurs, with J ho jaunt of 
nu u tinrt Sm ititensity over the upper third of the sternum, associated with a 
fflfdnjfttLarkted symptoms of hypertrophy of the left ventricle, are very impor¬ 
tant for the diagnosis of a persistence of the ductus Botulli, and can not la* 
explained by the assumption of an endocarditis of the aortic valve " 

Escherich suggests that the systolic basic murmur heard sometimes in the 
newborn, particularly if premature, may originate in the ductus llolnlli before 
its closure. 


Treatment.—The child should be warmly clad and guarded from all eir- 
cnmstanccs liable to excite bronchitis. In the attacks of urgent dvs|imea 
with lividity blood should he freely let. Saline eatharties are nl*o useful 
Digitalis must he used with care; it is sometimes henelieuil in the later stages. 
When the coinjvensation fails, the indications for treatment are those of valvu¬ 
lar disease in adults. 


C. DISEASES OF THE ARTERIES. 

I. DEGENERATIONS. 

Fatty degeneration of the mtinia is extremely eommon, and is seen in* 
the form of yellowish-while spots in the aorta and larger vessels. (Uitdfiai- 
tion of the arterial wall follows fatty degeneration and sclerosis, and is asso¬ 
ciated with atheromatous changes, it occur* in tin 1 Ultima and the media. 
In the latter it produces what is sometimes known 11 s annular ealeilieation. 
which occurs particularly in the middle emit of medium-sized vessels and 
may convert them into firm tubes. It is by no means always a senile eliauge. 

Hyaline degeneration may atlaek either the larger or the smaller vessels. 
In the former the intima is converted into a smooth, homogeneous sub¬ 
stance; this is commonly an initial stage of arterio-selerosis. Iieie it is a 
transformation of the endothelial lining. Of the smaller intones and ca|iil- 
laries hyaline nieinmorjihnsis is oftenest seen in the glomeruli of the kidney*. 
It is not to be confounded with the amyloid change which is prone lo occur 
in the same situation. The condition is variously regarded a* due to coagula¬ 
tion of an albuminous fluid and hyaline nietamorjihosis of leucocyte* or of 
fibrin. This substance reacts like the last with Weigort's fibrin stain. 

II. ARTERIO SCLEROSIS (Arterio-capillary Fibrosis). 

The conniption of arterio-selerosis as an inde|>endcnl affection—a general 
disease of the vascular system—is due to (lull and Sutton. 

Definition.—AjanulLtiaa- of thickening, diffuse or circumscribed, begin- 
ning.iff fta imyim n consequent upon primary change* in the media and adven¬ 
titia, butlgtey involving the latter two coats. The process leads, in the larger 
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arteries, to wlmt is known as atheroma and to 
seriously interferes with the normal functions of various 

Etiology. —Among the important factors in'causing 
following may be considered: 

(1) Hypertension .—The degree of pressure maintained 
vascular sysfem, with its periodic increase with each systole, 
portant influence in the production of organic changes in its 
blood-pressure varies greatly in different individuals, and in the same 
individual under varying conditions. There are persons with chronic hypo¬ 
tension, perhaps associated with lowered resistance and an increased sus¬ 
ceptibility to infectious disease. In asthenia from any cause, in the toxaemias 
of typhoid fever, tulwrculosis, and many infectious diseases the vascular ten¬ 
sion is low. An increase in the tension is found in certain chronic diseases, 
such as gout, and in the various forms ofacardiae and renal disease. Much 
diversity of opinion exists as to the relation of the hypertension to the struc¬ 
tural changes; some think that the hypertension is secondary, others, notably 
Allbutt, contend that it not infrequently exists primarily, a view substantiated 
by the recent studies in pulse tension. There are persons who show a rise in ‘ 
blood-pressure nt or about middle life without discoverable organic disease, and 
who subsequently become subject to arterio-sclerosis and renal disease. 

(2) As an involution process arterio-sclerosis is an accompaniment of old 
age, and is the expression of the natural wear and tear to which the tubes are 
subjected. 1 .longevity is a vascular question, which has been well expressed in 
the axiom that “ a man is only as old as his arteries.” To a majority of men 
death comes primarily or secondarily through this portal. The uusut’uf what 

, mpy bo Mailed physiological arterio-sclerosis depends, in the first- piaeefWjxm the 
quality of arterial tissue,(vital rubber) which the individual has inherited, 
a qd secon dly upon the amount of wear and tear to which he has subjected it. 
That the former plays a most important role is shown in the cases in which 
arterio-sclerosis sets in early in life in individuals in whom none of the recog¬ 
nized etiological factors can be found. Thus, for instance, a man of twenty- 
eight or twenty-nine may have the arteries of a man of sixty, an^ a man of 
forty may present vessels as much degenerated as they should be at eighty. 
Entire families sometimes show this tendency to early arterio-sclerosis—a 
tendency which can not he explained in any other way than that in the make¬ 
up of the machine had material was used for the tubing. More commonly 
the arterio-sclerosis results from the had use of good vessels. 

(3) Chronic Intoxications. —Alcohol, lead, and gout play an important 
role in the causation of arterio-sclerosis, although the precise mode of their 
action is not yet very clear. They may act, as Traube suggests, by increasing 
the peripheral resistance in the smaller vessels and in this way raising the 
blood tension, or possibly, as Bright taught, they alter the quality of the blood 
and render more difficult its passage through the capillaries. The observations 
of Cabot have thrown doubt on the importance of alcohol as a factor. 

Thu poisons of the aente infections may produce degenerative changes in 
t he, ffled ia and adventitia. Thayer has recently called attention to the fre¬ 
quency of arfemt ebanges as a sequence, of typhoid fever. 

(4) Syphilis is one of the most important single causes. There is a local 
syphilitic arteritis most commonly seen in the aorta— a maaaortitis —which 
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■ in the production of aneurism; and there is a lute diffuse 
le to the parasyphilitic lesions in the nervous .system. * 
g.—I am more and more impressed with the part played by 
icing arterio-selerosis. There are many eases in which there 
'• George Cheyne’s advice, which 1 quote at page 103. was 
l than by the present generation. 

(6) Th® stress and strain of modern life.—Then* are men in the fifth 
who have-not had syphilis or gout, who have eaten and drunk with 
SBMretian, and in whom none of the ordinary factors are present—men m 
traom the arterio-selerosis seems to come on as a direct result of a high-pres¬ 
sure life. 


. (7) Overwork of the muscles, which acts hy increasing the peripheral re¬ 

sistance and by raising the blood-pressure. 

(8) Renal Disease .—The relation between the arterial and kidney lesions 
has been much discussed, some regarding the arterial degeneration as sec¬ 
ondary, others as primary. There are two groups of eases, one in which the 
arterio-selerosis is the first change, and the other in which it is secondary to 
a primary affection of the kidneys. 

Xorbid Anatomy.—Tlioina divides the eases into primary arterio-selerosis, 
in which there are local changes in the arteries leading to dilatation and a 


compensatory increase of the connective (issue of the intima: siroadani 
arterio-selerosis, due to changes in the arteries which follow increased resist¬ 
ance to the blood-flow in the peripheral vessels. This increased tension leads 
to dilatation and to slowing of the blood-stream and a secondary compensa¬ 
tory growth of the intima. 

In a study of 41 autopsies upon artcrio-sclcrotic cases from my wnrds.. 
Councilman follows the useful division into nodular, senile, and diffuse forms. 


(fl) Nodular Form. —In the circumscribed or nodular variety the mac¬ 
roscopic changes are very characteristic. The aorta presents, in the early 
stages, from the ring to bifurcation, numerous Hat projections, yellowish or 
yellowish-white in color, and situated particularly about the orilices of the 
branches. In the early stage fhe-e patches are scattered and do not involve 
the entire intima. In more advanced grades the patches undergo atheromatous 
changes. Thejnaieriul constituting the button undergoes softening and breaks 
up into granular material, consisting of molecular debris —the so-called 
atheromatous abscess. 


In the circumscribed or nodular arterio-selerosis the primary alteration 
consists in a degeneration or a local infiltration in the imslni and adven¬ 
titia, chiefly about the vasa vasorum. The affection is reallv a mesarteritis 
and a periarteritis. These changes lead to the weakening of the wall in the 
affected area, at which spot the proliferative changes commence in the intima, 
particularly in the subendothelial structures, with gradual thickening and the 
formation of an atheromatous button or a patch of nodular arterio-selerosis. 
The researches of Thoma have shown that this is really a compensatory proc¬ 
ess, and that before its degeneration the nodular button, which post mortem 
projects beyond the lumen, during life fills up and obliterates what would 
otherwise be a depression of the wall in consequence of the weakening of the 
media. A similar process goes on in the smaller vessels, and in any one of 
the smaller branches it can be readily seen on section that each patch of endar- 
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teritis corresponds to a defect in the media and often ft 
titia. The condition is one which may lead to rapid 
production of an aneurism, particularly in the early stage, 
ened spot is thickened and strengthened by the intimal change*. 

(6) Senile Abtbbio-solkbosis. —The larger arteries are di 
tuous, the wells thin but stiff, and often converted into rigid tubes r Tb 
subendothelial tissue undergoes degeneration and in spots breaks down, form 
ing the so-called atheromatous abscesses, the contents of which consist of 
lolecular debris. They may open into the lumen, when they are known s 
theromatous ulcers. The greater portion of the intima may be occupied b 
ough calcareous plates, with here and there fissures and losses of substanc 
ipon which not infrequently white thrombi are deposited. Microscopical] 
here is extreme degeneration of the coats, particularly of the media. Seni 
itrophy of the liver and kidneys usually accompanies these changes. Senile 
ihanges are common in other organs. The heart may be small and is not 
lecessarily hypertrophied. In 7 of 14 cases of Councilman’s series there was 
io enlargement. Brown atrophy is common. 

( c ) Diffuse Abtebio-sclkeosis. —The process is wide-spread throughout 
the aorta and its branches, in the former usually, but not necessarily, asso¬ 
ciated with the nodular form. The subjects of this variety are usually middle- 
aged men, but it may occur early. Of the 27 in Councilman’s series belong¬ 
ing to this group the majority were between the ages of forty and fifty-five. 
The youngest was a negro of twenty-three and the oldest a man of sixty. 
The affection is very prevalent among negroes; less than 50 per cent were in 
whites, whereas the ratio of colored to white patients in the wards is one to 
peven. The affection is met with in strongly built, muscular men and, as 
Councilman remarks, they rarely present on the autopsy table signs of general 
anasarca or, if oedema exists, it has come on during the last few days of life. 
The aorta and its branches arc more or less dilated, the branches sometimes 
more than the trunk. The intima may be smooth and show very slight changes 
to the naked eye; more commonly there are scattered elevated areas of an 
opaque white color, some of which may have undergone atheromatous changes 
as in the senile form. 

Microscopically in the several forms the media shows necrotic and hya¬ 
line changes, involving in the larger arteries both muscular and elastic 
elements, and the intima presents a great increase in the subendothelial con¬ 
nective tissue, which is particularly marked opposite areas of advanced degen¬ 
eration in the media. The small arteries—those in the kidneys, for exam- 
lie —show “ a thickening of the wall, due to the formation of a homogeneous 
Ityalinc tissue within the muscular coat. This tissue contains but few cells, 
is faintly striated, and stains a light brown in the osmic acid used in the hard¬ 
ening solution. In many of the smallest vessels nothing can be seen of the 
elastic lamina, in others only fragments can be made out, in others it is pre¬ 
served. . . . The muscular fibres of the media show marked atrophic changes. 
Fatty degeneration of the cells can be made out both in fresh sections and 
after hardening, in Flemming’s solution. The nuclei are thin and atrophic 
and vacuoles are sometimes seen in them. In some arteries the muscle-fibres 
have almost ftfcappeared and the media is changed into a homogeneous tissue, 
similar to that in the thickened intima ” (Councilman). The degeneration of 
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« nuked in the smaller arteries. The capillaries are thick- 
lose of the glomeruli of the kidnoys, which are often oblit- 
in extensive hyaline degeneration, 
roup of cases that the heart allows the moat important 
ige weight in the cases referred to was over 450 grammes, 
i cases in which without valvular diseas*' the weight was 
Fibrous myocarditis is often present, particularly when 
ies are involved. The semilunar valves are sometimes 
c, and may bo incompetent. The kidneys may show ex- 
t in many cases the changes are so slight that maeroseop- 
! overlooked. They may be increased in si/.e. The capsule 
UtUU&Uy adherent, the surface a little rough, and very often presents atrophic, 
dnoeeaed areas, deep-red in color. Increased consistence is always present. 

■ Sclerosis of the pulmonary artery is met with in all conditions which for 
a long time increase the tension in the lesser circulation, particularly in mitral 
valve disease and in emphysema. Sometimes the sclerosis reaches a high grade 
and is accompanied with aneurismal dilatation of the primary and secondary 
blanches, more rarely with insufficiency of the pulmonary valve. Leonard 
Sogers has shown that in India it is not umommon ns a primary affection, 
li a remarkable ease of a young man of twenty-four, reported by llomberg 
from Cursehniann’s clinic, the pulmonary arteries were involved in most ex¬ 
tensive arterio-sclcrosis; the main branches were dilated, and the smaller 
branches were the seat of the most extreme sclerotic changes. On the other 


hand, the aorta aud its branches were normal. 

In many cases of arterio-sclcrosis the condition is not confined to the 
arteries, but extends not only to the capillaries but also to the veins, and may, 
properly lie termed an angio-sclrrusis. 

Sclerosis of the veins— phleho-si Irroxis —is not at all an uncommon accom¬ 
paniment of arterio-sclcrosis. It is seen in conditions of heightened blood- 
pressure, as in the portal system in cirrhosis of (lie liver and in the pulmonary 
veins in mitral stenosis. The affected vessels are usually dilated, and the 
intima shows, as in the arteries, a compensatory thickening, which is particu¬ 
larly marked in those regions in which the media is thinned. The new- 
formed tissue in the endophlcbitis may undergo hyaline degeneration, and is 
sometimes extensively calcified. In a case of fibroid obliteration of the portal 
vein of long standing, I found the intima of the greatly dilated gastric, splenic, 
and mesenteric veins extensively calcified. Without existing arterio-sclcrosis 
the peripheral veins may be sclerotic, usually in conditions of debility, but not 
infrequently in young persons. 

Symptoms.— Increased Tension.— The pressure with which the blood 
flows in the arteries depends upon the degree of peripheral res-Haiice and the 
force of the ventricular contraction. A high-tension pulse may exist with 
very little arterio-sclcrosis; but, as a rule, when the condition Iibb licen per¬ 
sistent, the sclerosis and high tension are found together. On the other hand a 
very low or normal tension may be present in extremely sclerotic vessels. The 
recent introduction of clinical instruments for measuring blood-pressure has 
been most useful. (Consult the work of T. Janewav on Blood-Pressure.) 

Hypertrophy of the Heart. —In consequence of the peripheral resist¬ 
ance and increased work the left ventricle increases in size, and some of the 




purest examples of simple hypertrophy occur m this 
ber may be little, if at all, dilated. The apex beat is dial 
cases an inch or more beyond the nipple line. The impulse 
forcible. The aortic second sound is clear, ringing, and acoer 

The early symptoms are interesting. Stengel has called attention'^# the 
pallor, and there may be dyspeptic symptoms. It is remarkable with what 
rapidity the disease may progress. I have known the peripheral arteries to 
stiffen and grow old in a couple of years. 

The combination of heightened blood-pressure, a palpable thickening of 
the arteries, hypertrophy of the left ventricle, and accentuation of the aortic 
second sound are signs pathognomonic of arterio-sclerosis. From this period 
of establishment the course of the disease may be very varied. For years 
the patient may have good health, and be in a condition analogous to thjt 
of a person with a well-compensated valvular lesion. There may be no renal 
symptoms, or there may be the passage of a larger amount of urine than 
normal, with transient albuminuria, and now and then hyaline tube-casts. 
The subsequent history is extraordinarily diverse, depending upon the vas¬ 
cular territory in which the sclerosis is most advanced, or upon the accidents 
which arc so liable to happen, and the symptoms may be cardiac, cerebral, 
renal, etc. 


(1) Cardiac .—The involvement of the coronary arteries may lead to the 
various symptoms already referred to under that section—thrombosis with 
sudden death, fibroid degeneration of the heart, aneurism of the heartj^rup- 
ture, and angina pectoris. Angina pectoris is not uncommon, and the organic 
variety is almost always associated with arterio-sclerosis. A second impor- 
. tant group of cardiac symptoms results from the dilatation which finally gets 
the better of the hypertrophy. The patient then presents all the symptoms 
of cardiac insufficiency—dyspnoea, scanty urine, and very often serous effu¬ 
sions. If the case has come under observation for the first time the clinical 


picture is that of chronic valvular disease, and the existence of a loud blowing 
murmur at the apex may throw the practitioner off his guard. Many cases 
terminate in this way. 

(2) The cerebral symptoms of arterio-sclerosis are varied and important, 
and embrace those of many degenerative diseases, acute and chronic (which 
follow sclerosis of the smaller branches), and cerebral haemorrhage. 

Transient hemiplegia, monoplegia, or aphasia may occur in advanced ar¬ 
terio-sclerosis. The attacks are very characteristic, often brief, lasting twenty- 
four hours or less. Recovery may be perfect. Recurrence is the rule, and o 
patient may have a score or more attacks of aphasia, or in the course of o 
couple of years there may be half a dozen transient hemiplegic attacks or om 
or two monoplegias, or paraplegia for a day or two. It is difficult to say upor 
what these attacks depend. Spasm of the arteries has been suggested, bu' 
the condition of the smallest arteries is not very favorable to this view. Pea 
body has called attention to these cases, which are more common than 1 
indicated in the literature. (jVertigo occurs frequently, and may be either 
simple, or is associated with flow pulse and syncopal or epileptiform attaek- 
—the Stokes-Adams syndrome. 

(3) Renal symptoms supervene in a large number of the cases. A sclero¬ 
sis, patchy or diffuse, is present in a majority of the cases at the time of 
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that of contracted kidney. It is seen 
awr m %jgule form, and not infrequently develops early in 
awsnce of -the diffuse variety. It is often dillieult to decide 
l toe questmn is one upon which good observers might not agree 
e) whether the artenal or the renal disease has lieon pnmarv 
° th T eve ! 1,s in ar tcrio-scIerosis may 1 m> mentioned gangrene 

, due elther dlrectl ,y 10 endarteritis or to the dislodgment of 
SSflMBi transient parnly Kj a ^p -nr 

Intermittent lamcnm or damliaition. the.dysbusia angio-selemtiea of 
;ii*th^jnygLangina of Walton, is seen most frequently in connection with 
hrtttiQ-gcIeiOBis. In the horse, in which the intermittent lameness was first 
tisecnbed by Bouley, vermino.ua aneurisms are present in the dine arteries In 
jjtaB Charcot described the condition in is:,ii in an old soldier wlm was not 
IRUe to walk f or more than a quarter of an hour without severe cramps in the 
iSgK. The post mortem showed a traumatic aneurism of one iliac artery. The 
lQSLgf Junction and the pain in the muscles were due to the relative ischemia 
Erb has shown that intermittent, lameness is not at all infrequent, particularly 
among private patients, only 2 of his 45 eases not coming in tlqs class. Of 
127 cases there were only 7 in women. Hebrews seem more frcqucntlv nlTt-clcd. 
Sspfcilis, alcohol, and tobacco are common factors. Muscular weakness after 
exertion or complete disability, numbness, tingling, and paresthesia of various 
forms are the common symptoms. Pulsation max lie absent in ihe dorsal 
arteries of the feet and the vessels are sclerotic. Vuso-motor elianges may I hi 
present, and in the dependent position the feet and legs heroine deeply 
congested. 

_ Treatment. —In the late stages the conditions must, lie treated as they* 
arise in connection with the various viscera. In-the early stages, la-fore any 
local symptoms arc manifest, ihiqpaticnt should be enjoined to live a quiet, 
wen-regulated life, avoiding excesses in fowl and drink. II is usually In-t to 
explain frankly the condition of alTnirs, and so gam bis intelligent oo-opera- 

tion. Special attention should be paid to the state of the bowels.1 urine, 

and the secretion of the skin should he kept active by daily baths. Alcohol 
in all forms should be prohibited, and the food should l«) restricted to plum, 
wholesome articles. The use of mineral waters or a residence every year at 
onffof the mineral springs is usually serviceable. If there lias been a syphilitic 
history an occasional course of iodide of potassium is indicated, indeed, even 
in the non-syphilitic eases it seems to do good, and whenever the blood-pres¬ 
sure is high nitroglycerin or the sodium nitrite may lie given. 

In cases which come under observation for the first time with dyspnera, 
slight lividity, and signs of cardiac insufficiency, venesection is indicated. In 
some instances, with very high tension, striking relief is afforded by the 
abstractieirof- 20 ounces of blood. 


m. ANEURISM. 

The following forms of aneurism are usually recognized: 

(a) ThaJrue, in-whieh .-the sac is formed. of one or more of the arterial 
®Ukts, This may b^iuaiiarm, c yjjpdr ieal. or gjrsoid (in which the dilStation 
18 in an artery and its branches), or it may bc^ucumsaubed ocisacculated. 
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Aneurisms are usually fusiform, resulting from 

(6) The false aneurism, in which there is rupture of all '&i 
the blood is free (or circumscribed) in the tissues. ' ' . ■;;*» 

(c) The dissecting aneurism, which results from injury or laAen&bn of 
the internal coat. The blood dissects between the layers; hence the Dame, 
dissecting aneurism. This occurs usually in the aorta, mid may last for years, 
forming when complete a double tube—the so-called double aorta. 

(d) Arterio-venous aneurism results when a communication is established 
between an artery and a vein. A sac may intervene, in which case we have 
what is called a varicose aneurism; but in many cases the communication is 
direct and the chief change is in the vein, which is dilated, tortuous, and pul¬ 
sating, the condition being termed an aneurismal varix. 

Etiology and Pathology. —An aneurism is an accident in connection with 
disease of the vessel wall leading to weakness and consequent dilatation, 01 
to rupture. While the ordinary arterio-sclerosis may lead to aneurism, th< 
great majority of the cases result from the aortitis associated with syphilis 
which loads, to loss of elasticity and local rupture. The incidence of aortii 
aneurism is in the third and fourth decades, earlier than the common form 
of arterio-sclerosis. Aneurisms arise then: (a) By the gradual diffuse dis 
tention of the arteriqf coats, which have been weakened by arterio-scletbsif 
particularly in its early stages, before compensatory endarteritis develops. The 
arch of the aorta is often dilated in this way so as to form an irregular 
aneurism. 


(b) In consequence of circumscribed loss of resisting power in the media 
•and adventitia, there is a laceration or rupture of the intima. If small this 
leads to a local bulging and the gradual production of a sac; if large it may 
form a dissecting aneurism, splitting the coats; or the transverse tear may 
heal completely, leaving a large scar. In a case of Daland’s there was just 
above the aortic valves an old transverse tear of the intima, extending almost 
the entire circumference of the vessel. Sclerosis of the media and adventitia 


had taken place and the process was evidently of some standing. An inch 
or more above it was a fresh transverse tear (or rather cut, as the edges were 
as sharp as if cut with a razor) which had produced a dissecting aneurism. 
This process is by no means uncommon, and occurs’ chiefly in the aortic arch, 
very often in vessels with smooth intima. 

(c) Embolic Aneurism .—When an embolus has lodged in a vessel and 
permanently plugged it, aneurismal dilatation may follow on the proximal side. 
The embolus itself, if a calcified fragment from a valve, may lacerate the wall, 
or if infecte^ may produce inflammation and softening. 

(d) Mycotic Aneurism .—The importance of this form has been specially 
considered by Eppinger in his exhaustive monograph. The occurrence of 
multiple aneurisms in malignant endocarditis has been observed by several 
writers. Probably the first case in which the mycotic nature was recognized 
was one which occurred at the Montreal General Hospital and is reported m 
full in my lectures on malignant endocarditis. In addition to the ulceration 
of the valves there were four aneurisms of the arch, of which one was large and 
saccular, and three were not bigger than cherries. An extensive growth of 
micrococci was present. > 
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,, . - very commonly affecting the mesenteric 

, ^ horee is due to the development of the Slronyylus arniitus. 
[BU described a “ traction ” aneurism of the concavity of the arch 
&<?£ insertion of the remnant of the ductus flotnlii (Virchow’s 
1 § 2 ). 

lastly, there are cases in which without any definite .cause there is 
I tpigney t ft. the occurrence of aneurisms in'Various parts of the body. A 
rfciMjkabl* instance of it in our profession was afforded by the brilliant 
rhomas King Chambers, who first lind an aneurism in the left popliteal artery, 
deven years subsequently an aneurism in the right leg which was cured by 
pressure, and finally aneurisms of the carotid arteries. 

Iitfitlence of Aneurism .—The disease is more coiumou iu Ureal Britain 
rad in Amer ica than on the continent of Europe. The greater frequency in 
he British army than in those of continental countries is associated with the 
[Water incidence of syphilis. The negroes are more affected than the whites 
-n the United "States. 


Aneurism op the Thoracic Aorta. 

The causes which favor arterio-sclcrosis prevail in aortic aneurism, par¬ 
ticularly syphilis and overwork. The greatest danger probably is jn strong 
mmecular men with commencing degenerative processes in the arteries, the 
result of aortitis, who during a sudden muscular evert ion are liable to lacerate 
the coats, the intima not yet being strengthened by eompinsalory thickening 
over a spot of mesarteritis. Aneurisms of.the thoracic aorta arc of two main 
types-f-the diffuse dilatation and the^saccular. 'I'lie former is most, eominoq 
in the arch, but the entire tube may he involved. The saeeular variety is the • 
most frequent clinically; the diffuse form is often overlooked. The saccular 
aneurism may be small and situated just. iiIkivc the aortic ring Others form 
large tumors which project externally and occupy a large portion of the upper 
thorax. Small sacs from the descending [sortion of the arch may compress the 
trachea or the bronchi. In the thoiueic portion the sue may erode the vertebra: 
or grow into the pleural cavity and compress the lung. It may grow through 
the ribs and appear in the back. 

The chief influence of an aneurism is manifested in wind are known as 
pressure effects. In the absence of these an aneurism may attain a large size 
without producing symptoms or seriously interfering with the circulation. 
Indeed, a useful clinical subdivision or given by Brainwcll is into three groups 
—aneurisms which are entirely latent and give no physical ‘■igns; aneurisms 
which present signs of intrnthoracic pressure, although it is difficult or impos¬ 
sible to determine the nature of the lesion producing tin- pressure; and, lastly, 
aneurisms which produce distinct tumors with well-marked pressure symp¬ 
toms and external signs. Broad bent makes another useful division into 
aneifl j-jayf ] nf ajjnptnms and aneurism of physical signs. It is jierhaps best 
to consider aneurisms of the aorta according to the situation of the tumor. 

(a) Aneurisms of the Ascending Portion of the Am u. Just above 
the sinuses of Yalsalva they are often small, latent, and dup to syphilis. 
Bupture usually takes place into the pericardium, causing instant death. 
Along the convex border of the ascending part, aneurism frequently arises, 
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and may grow to a large size, either passing loot: 
forward, pointing at the second or third interspace, i 
num, and producing large external tumors. In this sit 
indeed, to compress the superior vena cava, causing 
sels of the head and arm, sometimes compressing only the sub 
causing enlargement and oedema of the right arm. Perforation* mayi 
into the superior vena cava, of which accident Pepper and Griffith ha^'TOl 
lected 29 cases. In rare instances, when the aneurism springs from thn-oon 
cave side of the vessels, the tumor may appear to the left of the sternum 
Large aneurisms in this situation may cause much dislocation of the-heart 
pushing it down and to the left, and sometimes compressing the inferior vena 
cava, and causing swelling of the feet and ascites. The right recurrent laryn¬ 
geal nerve is often compressed. The innominate artery is rarely involved. 
Death commonly follows from rupture into the pericardium, the pleura, or 
into the superior cava; less commonly from rupture externally, sometimes 
from syncope. 

(6) Aneurisms of the Transverse Aroh. —The direction of their 
growth is most commonly backward, but they may grow forward, erode the 
sternum, and produce large tumors. The tumor presents in the middle line 
and to the right of the sternum much more often than to the left, which 
occurred in only 4 of 35 aneurisms in this situation (0. A. Browne). Even 
when small and producing no external tumor they may cause marked pressure 
signs in their growth backward toward the spine, involving the trachea arid 
the oesophagus, and giving rise to cough, which is often of a paroxysmal char¬ 
acter, and dysphagia. The left recurrent laryngeal is often involved in its 
course round the arch. A small aneurism from the lower or posterior wall 
of the arch may compress a bronchus, inducing bronehorrhcea, gradual bron- 
chicctasy, and suppuration in the lung—a process which by no means infre¬ 
quently causes death in aneurism, and a condition which at the Montreal Gen¬ 
eral Hospital we were in the habit of terming aneurismal phthisis. Occa¬ 
sionally enormous aneurisms arise in this sit uation, and grow into both pleur®, 
extending between the manubrium and the vetebne; they may persist for years. 
The sac may be evident at the sternal notch. The innominate artery, less com¬ 
monly the left carotid and subclavian, may be involved in the sac, and the 
radial or carotid pulse may be absent or retarded. Pressure on the sym¬ 
pathetic may at first cause dilatation and subsequently contraction of the 
pupil. Sometimes the thoracic duct is compressed. 

The ascending and transverse portions of the arch are not infrequently 
involved together, usually without the branches; the tumor grows upward, 
or upward and to the right. 

(c) Aneurisms of the Descending Portion of tiie Arch. —It is not 
infrequently the traction aneurism of Thoma. The sac projects to the left 
and backward, and often erodes the vertebrae from the third to the sixth 
dorsal, causing great pain and sometimes compression of the spinal -cord. 
Dysphagia is common. Pressure on the bronchi may induce branchiae tasy. 
with retention of secretions, and fever. A tumor may appear externally in 
the region of the scapula, and here attain an enormous size. Death not infre¬ 
quently occurs from rupture into the pleura, or the sac may grow into the 
lung and cause haemoptysis. 
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Thoracic Aorta.— —The larger nuin- 
, < ~P“ ra P n > 880 b'ing «pon or to the left of thelxxlies 
sal vertebra, which are often eroded. They me frequently 
o ten overlooked; pulmonary and pleural -vmptmns are 
-m the bock is severe; dysphagia is not inficquont. The 
an enormous size and form a subcutaneous tumor in the 

, , lions. Inspection .—A good light, is essential: eases are often 

otei,owing to a hasty inspection. The face is often ... the eon- 

^ IfiJ^ted, and veins of the chest and of one arm engoiged. One 
be enlarged. In many instances imqxvlion is negalne. On either 

£°i'j’S tenl ™ there may 1x3 abnonnnl pnluation. due to dislocation of the 
JspEt,Jo deformity of the thorax, or to retraction of the lung. The aneurismal 
pulsation is usually above the level of the third rib and most ( ,„„tnonh to the 
ag&i of the sternum, either in the first or second interspace. It nun Iw only a 
diffuse heaving impulse without any external tumor. Often the impulse is 
noticed Only when the chest is looked at obliquely in a favorable light. When 
tiie innominate is involved the throbbing may pass into the mrk or he appar¬ 
ent at the sternal notch. Posteriorly, when pulsation occurs, it 'i- most nun- 
' iOnly found to the left of the spine. An external tumor is present m many 
owes, projecting either through the upper part of the sternum or to the 
right, sometimes involving the sternum and costal cartilages „ n hotli sides, 
forming a swelling the size of a cocoa-nut or even larger. The skin'is thin! 

often blood-stained, or it may have ruptured, exposing the hinnn.. the sac! 

The apex beat may be much dislocated, particularly when the sac is large. 
It is more commonly a dislocation from pressure than from enlargement of 
the heart itself. ' 


plipaiion .—'The area and degree of pulsation arc lies) determined b\ pal¬ 
pation. When the aneurism is deep-sealed and not apparent externally, the 
bimanual method should be used, onuJiami.upon the spurn and tho other on 
thp gtemum. There may be only a diffuse impulse. When the sac Inis per¬ 
forated the chest wall the impulse is, as a rule, forcible, slow, luatviug. and 
expansile, and has the same qualities as a forcible apex beat. The re-isfance 
may be very great if there are thick lnmiiue beneath the skin: more rarely 
the sac is soft and fluctuating. The baud upon the sac, or on the region in 
which it is in contact with the chest wall, iimy-ledLa .diastolic shock, often 
of great intensity, which forms one of (lie valuable physical sign- of aneurism. 
A systolic thr ill is sometimes present, not so often in saccular aneurisms os 
in the dilatation of the arch. The pulsation may sometime- he felt in the 
suprasternal notch. 

Eaemion. —The_smaU nml deep-seated aneurisms arc m tin* rutped nega- 
USfi- In the larger tumo rs, as soon as the sac reaches the clie-t wall, there is 
produced an area of abnormal duIncus, the position of winch depends iijsin 
the part of EEe aorta affected. Aneurisms of the n-ccrplmg imh gre y 
andio.thftright, producing dulness on one side of the manubrium; those jj^m 
the transverse arch produce dulness in the middle line, extending toward the 
kffc-oiLthe sternum, while aneurisms of the descending portion most cora- 
monly,produce dulness in the left interseapular and scapular regions. The 
percussion note is flat and gives a feeling of increased .resistance. 
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AjwuUatien. —Adventitious sounds are not always tod 
a large sac there may be no murmur. Much depends upo&' t 
laminae of fibrin. An important sign, particularly if heard ov 
is a pnging accentuated second .gpund, a phcnomaaon 
aneur iama. of the ao rtic., arch. A systolic murmur m ay he ; 

a doub le murmur, in which case fhe~'( tiaafoHc~&uti ~ ~ _ _ 

mated aortic insufficiency. The systolic murmur alone is of little rnomepi in 
the diagnosis of ah aneurismal sac. A continuous humming-top mUrmUr with 
systolic intensification is heard when the aneurism communicates with' the 
vena cava or the pulmonary artery. With the single stethoscope the shock of 
the impulse with the first sound is sometimes very marked. 

Among other physical signs of importance are retazdatianjlLihaMpalse 
in tiiQ optfij-jnj beyond the aneurism, or in those involved in the sac. There 
may, for instance, be a marked diffa«miia.hahg«m +hn righ* anA laft TyJial 
both-ia volume and time. A physical sign of large thoracic aneurism, which 
I have not seen referred to, is obliteration of . the pulse in.ti^ahdniWaljWtfta 
and its branches. ' My attention was called to this in a patient who was 
stated to have aortic insufficiency. There was a well-marked diastolic murmur, 
but in the femorals and in the aorta I was surprised to find no trace of pul¬ 
sation, and not the slightest throbbing in the abdominal, aorta or in the per¬ 
ipheral arteries of the leg. The circulation was, however, unimpaired ip them 
and there was no dilatation of the veins. Attracted by this, I then made a 
careful examination of the patient’s back, when the circumstance was dis¬ 
covered, which neither the patient himself nor any of his physicians had 
noticed, that he had a very largo area of pulsation in the left scapular region. 
The sac probably was large enough to act as a reservoir annihilating the ven¬ 
tricular systole, and converting the intermittent into a continuous stream.) 

Tjje„f radical lugging, a valuable sign in deep-seated aneurisms, was de¬ 
scribed by Surgeon-Major Oliver, and was specially studied by my colleagues 
Ross and MacDonnell at the Montreal General Hospital. Oliver gives the 

f ollowing directionsPlace the patient in the erect position, and direct him 
o close his mouth and elevate his chin to almost the full extent; then grasp 
the cricoid cartilage between the finger and thumb, and use steady and gentle 
Jipward pressure on it, when, if dilatation or aneurism exists, the pulsation 
jof the aorta will be distinctly felt transmitted through the trachea to the 
|hand.’^> This is a sign of great value in the diagnosis of deep-seated aneu¬ 
risms, though it may occasionally be fe lt in tum ors and in the extesnie 
dynamic, .dilatation of aortic insufficiency. It may be visible in the thyroid 
cartilage. Th e tr achea-may he. pushed to one side. 

Occasionally a systolic murmur may be heard in the trachaa,--as pointed 
out by David Drummond, or even at the patient’s mouth, when opened. This 
is either the sound conveyed from the sac, or is produced by the air as it is 
driven out of the wind-pipe during the systole. Feeble respiration in one 
l ung ia -a common effect of pressure. 

Symptoms. —There may beno symptoms. A man may present a tumor 
which has eroded the cheBt wall without pain or any discomfort. Every phys¬ 
ical sign may be present without a single symptom. 

An important but variable feature in thoracic aneurismfia^gm, which i- 
particularly marked in deep-seated tumors. It is usually paroxysm al, s harp - 
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® very e e ye re wb a U lie tumor is eroding the vertebra, or 
BWWtwelt. In tlie latter ease, after perforation the pnfn may 
Wcpiiuuoi). particularly in aneurisms at the 
,^c Frequently the pain radiates down the left arm or up the 
amee along the upper intercostal nerves.-! Superficial temlerness 
' m .*“ 8 “ m 0Ter heart or over the left sternoi|iastoid muscle. 
I S H ie r from the direct pressure on the wind-pipe, or is associated 
^ 18 " ^ le ex poctoration in these instances is abundant, thin, and 
:||tatyj sttbssaufiBtly.it beeomes thjsk ami turfed. Paroxysmal cough of a 
JpeCTUiar brazen, ringing character is a characteristic symptom in some eases, 
3»rtmulany when there is pressure on the recurrent larvngeal nerves, or the 
«ragh may have a peculiar wheezy,.quality—the “ goose' cough." 
j*which is common in eases of aneurism of the transverse por¬ 
tion, is not necessarily associated with pressure on the recurrent larvngeal 
nerves, but may be due directly to compression of the trachea or tlie left 
Junnchus. It may occur witli niarluaLelridor. Jsiss of voice am? hoammesa 
toe consequences of pressure on the recurrent laryngeal. usually the left, 
inducing either a spasm in the muscles of the left vocal void or paralysis. 

Eftialysifl of an abductor on one side may lie present without any symp¬ 
toms. It is more particularly, ns Scmon stales, when the paralytic contrm- 
. tttres.supervene that the attention is called to larvngeal svmptoms. 
f UsmsmlMmc m thoracic aneurism may come from Cut the soft, granuln- 
tl2&?^i n the tracliea at the point of compression, in which ease the sputa are 
blood-tinged, hut large quantities of blood are not lost; (di) from rupture 
of tlie sac into the trachea or a bronchus; ( t j from perforation into the lung 
or erosion of the lung tissue. The bleeding may he profuse, rapidly proviqg 
fatal, and is a common enuse of death. It ma.v persist for weeks or months, 
in which ease it is simply Jiauuorrhugic weeping through the sac, which is 
exposed in the trachea. In some instances, even after a very profuse liiemor- 
rhage, the patient recovers and may live for years. A man with well-marked 
thoracic aneurism, whom I showed to my class at the I'Diversity of Pcimsvl- 
vania and who had had several brisk luemorrhages, died four years after, 
having in the meantime enjoyed average hcalili. Death from lurmorrhage is 
relatively more common in aneurism of the third portion of the arch and of 
the descending aorta. 

? Difficulty,.of swallowing is a comparatively rare symptom, and may he 
due either to spawn or to direct compression. The sound should never 1 m; 
passed in these eases, as the (esophagus may lie almost eroded and jx-rforalion 
of the sac lias taken place. 

/» Heart-Symptoms .—Pain has been referred to; it is often anginal in char¬ 
acter, and is most common when the root of the aorta is involved. The heart 
is hypertrophied in less than one-hull the cases. The aortic valves are some- 
timea-ineompetent, cither from disease of the segments or from stretching of 
the aortic ring. 

Among other signs and symptoms, venous compression, which lias already 
been mentioned, may involve one subclavian or the superior vena cava. A 
curious phenomenon in intrathoracic aneurism is i,he c.lnlibiuu of the fingers 
and incurving of the nails of one hand, of which two examples have been 
ender my care, both without any special di-teulion or signs of venous 
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engorgement. Tumors of the arch may invito-?j3S||SUH 
dncing compression, or in some instances adhesion 
and insufficiency of the valve; or the sac may ropt&»^pWBH| 
accident which happened in two of my cases, producing 

l’upil Symptoms. —These may be due to, firsts 
thetic, which may cause dilatation of one pupil when the 
contraction when the nerve is pnrnlyrrtl /^Jilnstiifflij 
aud-car, increftgfiii,ie»peratoT**«ad.awa^wg,opfts^je,, 1 ji^eni 9s 

Ainley Walker and Wall have shown, the anisecm-ia is most fiequen^?'fi||l;fo 
vaacnlar.>conditionfr—with-laar-hload^preasiue ^ qnp tjfe rmidLjiiakat 

si de is dila ted, with high p Ta ° mil *v-v?TitTPfltvdi| and m M cases of aneurism 
they found a relation between the state of the pupil and the arteries on the 
same side. Thirdly, in a few cases the anisocoria is a parasyphilitic manifesta¬ 
tion associated with the Argyll-Robertson phenomenon and absent knee-jerks 
—the Babinski syndrome. 

An X-ray examination should be made in all doubtful cases. The fluoro- 
scope gives an accurate picture of the situation, the size, and the relation to 
the heart. Even a small sac may be seen. In several cases I have known the 
diagnosis to test upon it alone in cases in which scarcely a physical sign was 
present. Sailer and Pfahler have shown that a condition of tortuosity of the 
aorta, due to arterio-sclerosis, may exist, suggesting very strongly the pres¬ 
ence of aneurism, particularly on examination with the fluoroscope. 

The clinical picture of aneurism of the aorta is extremely varied. Many 
cases present characteristic symptoms and no physical signs, while others have 
well-marked physical signs and no symptoms. As Broadbent remarks, the 
aneurism of physical signs springs from the ascending portion of the aorta; 
the aneurism of symptoms grows from the transverse arch. 

Diagnosis.—Aneurism of the aorta may be confounded with: (a) The vio¬ 
lent throbbing impulse of the arch in aortic insufficiency. I have already 
referred to a case of tliis kind in which the diagnosis of aneurism was made 
by several good observers. 

(6) Simple Dynamic Pulsation. —This is common in the abdominal aorta, 
but is rare in the arch. A case which came under the care of William Mur¬ 
ray and Bramwell presented, without any pain or pressure symptoms, pulsa¬ 
tion and dulness over the aorta. The condition gradually disappeared and 
was thought to be neurotic. 


(e) Dislocation of the heart in curvature of the spine may cause great 
displacement of the aorta, so that it has been known to pulsate forcibly to 
the right of the sternum. 

(d) Solid Tumors. —When the tumor projects externally and pulsates the 
difficulty may be considerable. 'In tumor the heaving, expansile pulsation is 
absent, and there isjnot that sense of force and power which is so striking 
in the throbbing of a perforating aneurism. There is not to be felt as in 
^aortic aneurism the shock of the heart-sounds, particularly the diastolic shock. 

5 Auscultatory sounds are lees .definite, as large aneurisms may occur without 
murmurs; and, on the other hand, murmurs may be heard over tumors. The 
greatest difficulty is in the deep-seated thoracic tumors, and here the diagnosis 
may be impossible. I have already referred to the case which was regarded 
by Skoda as tumor and by Oppolzer as aneurism. The physical signs may be 
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second sound is of great importance and is 
ttSmpr. Tracheal tugging is hero a valuable sign, 
•re lew oommon in tumor, whereas pain is more frequent. 
ioe of the patient in aneurism is much belter than in 
may be cachexia and enlargement of the glands in the 
neck. Healthy, strong males who have worked .hard and have 
' tile most common subjects of aneurism. Occasionally cancer 
may simulate aneurism, producing pressure on the left 

a fifty Pleurisy. —In cases of empyema necessitatis, if the pro- 
> tumor is in the neighborhood of the heart and pulsates, the condition 
be mistaken for aneurism. The absence of the heming. linn dis- 
Hfttian and of the diastolic shock would, together with the history and the 
ffetence of pleural effusion, determine the nature of the case. I f necessary, 
puncture may be made with a fine hypodermic needle. In a majority of the 
ewes of pulsating pleurisy the throbbing is dilfu.se and wide-spread, moving 
tire whole side. 



Prognosis. —The outlook in’thoraeic aneurism is always grave Ufe may 
tie p rolonge d for some years, but the patients are in constant jeopardy. Kpon- 
tSneous cure is not very infrequent in the small sacculated tumors of (ho 
IScending and thoracic portions. The cavity becomes tilled with lamina 1 of 
Brm fibrin, which become more and more dense and hard, the sac shrinks 
considerably, and finally lime sails are deposited in the old libnit. The lamina' 
of fibrin may be on a level witli the lumen of the vessel, causing complete 
obliteration of the sac. The eases which rupture externally, as a nile run a 
rapid course, although to this there are exceptions; the sue may contract, 
become firm and hard, and the patient mnv live for live, or even for ten or 
twenty years. The cases which have lasted longest in my experience have 
been those in which a saccular aneurism lias projected from the ascending 
arch. One patient in Montreal had been known to have aneurism for eleven 
years. The aneurism may lie enormous, occupying a large area of the chest, 
and yet life be prolonged for many years, as in the ease mentioned iis under 
the care of Skoda and Oppolzer. One of the most remarkable instances is (lie 
ease of dissecting aneurism reported by (iraliain. The patient was invalided 
after the Crimean War with aneurism of the aorta, and for years was under 
the observation of ,T. II. Richardson, of Toronto, under whose care lie died in 
1885. The autopsy showed a healed aneurism of the arch, with a dis-eetmg 
aneurism extending the whole length of the aorta, which formed a double lube. 

Treatment. —In a largo proportion of the eases this can only be palliative. 
Still in everv instance measures should be taken which are known to promote 
clotting and consolidation within the sac. In any large si im of cured 
aneurisms a considerable majority of the patients have not been known to be 
subjects of the disease, but the obliterated sac has l>een found accidentally at 
the post mortem. 

The most satisfactory plan in early cases, when it can lie carried out thor¬ 
oughly, is the modified Valsalva method advised by the late Mr. Tufnell, of 
Dublin, the essentials of which are rest and a restricted diet. The rest 
should, as far as possible, be absolute. The reduction of the daily number of 
heart-beats, when a patient is recumbent and without exertion, amounts to 
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many thousands, and is one of the principal advantage# 
quiet should also be enjoined. The diet advised by *C#t 
—for breakfast, 2 ounces of bread and butter and 2 -fttBSS 
dinner, 3 ounces of mutton and 3 of potatoes or brefld and ^ ^ 
supper, 2 ounces of bread and butter and 2 ounces ^ 
diminishes the blood-volume and is thought also to render 
fibrinous. “ Tfltal per die™ in mumas of sqVirt food Mid fi atelfeS 
n, pd n » mgr e.” This treatment should be pursued for several mo&t! 
except in persons of a good deal of mental stamina, it ia impossible h/ 
it out for more than a few weeks at a time. It is a form of treatment adapted 
only to the saccular form of aneurism, and in cases of large sacs oomrnuni- 
cating with the aorta by a comparatively small orifice the chances of consoli¬ 
dation are fairly good. Unquestionably rest and the restriction of the liquids 
are the important parts of the treatment, and a greater variety and quantity 
of food may be allowed with advantage. If this plan can not be thoroughly 
carried out, the patient should at any rate be advised to live a very quiet life, 
moving about with deliberation and avoiding all sudden mental or bodily 
excitement. The bowels should be kept regular, and constipation and strain¬ 
ing should be carefully avoided. Of medicines, iodide of potassium, as advised 
by Balfour, is of great value. It may lie given in doses of from 10 to 15 or 
20 grains three times a day. Larger doses are not necessary. The mode of 
action is not well understood. It may act by increasing the secretions and so 
inspissating the blood, by lowering the blood-pressure, or, as Balfour thinks, 
by causing thickening and contraction of the sac. The most striking effect 
of the iodide in my experience has been the relief of the pain. The evi¬ 
dence iR conelusi\e that the syphilitic cases are moTe benefited by it than the 
non-syphilitic. All these measures have little value unless the sac is of a 
suitable form and size. The large tumors with wide mouths communicating 
with the ascending portion of the aorta may be treated on the most approved 
plans for months without the slightest influence other than reduction in the 
intensify of the throbbing. A patient with a tumor projecting into the right 
pleura remained on the most rigid Tufncll treatment for more than one hun¬ 
dred days, during which time he also took iodide of potassium faithfully. The 
pulsations were greatly reduced and the area of dulness diminished, and we 
congratulated ourselves that the sac was probably consolidating. Sudden 
death followed rupture into the pleura, and the sac contained only fluid blood, 
not a shred of fibrin. In cases in which the tumor is large, or in which there 
seems to be very.little prospect of consolidation, it is perhaps better to advii-e 
a man to go on quietly with his occupation, avoiding excitement and worry. 
Our profession has offered many examples of good work, thoroughly and con¬ 
scientiously carried out, by men with aneurism of the aorta, who wisely, 1 
think, preferred, as did the late Hilton Fagge, to die in harness. 

Surgical Measures. —In a few cases consolidation may be promoted in 
the sac by the'introduction of a foreign body, such as wire, horse-hair, or 
by the combination of wiring and electrolysis. Moore, in 1861, first wired 
a sac, putting in 78 feet of fine wire. Heath occurred on the fifth day. 
Corradi proposed the combined method of wiring with electrolysis, which 
was first used by Burresi in 1879. His patient lived for three and a half 
months. Horse-hair, watch-spring wire, catgut, and Florence silk .have been 
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RiAtistical results of both methods up to Octolmr, 
hod (wiring) 14 cases were treated, s of thoracic 
6 aneurisms of the abdominal aorta. ;i of which were 
MMee treated by wiring and electrolysis (Moore-t'omuli 

v ia 0raa ° 611,3 6 aMomilmI - The thoracic con* of Uoson- 
ri'Mtd Kerr, and the abdominal cases of Nohit; ami l-’inney 
fcsnceessful. In 8 of tho S3 coses there were amelioration of 
1 probable prolongation of life. The most fuvoinhle „hs are 
l the aneurism is sacculated, hut this is a point not c.mIv deter- 
-4 often from a sac particularly favorable for wiring ibciv nun Im* 
projections of great thinness. The sudden tilling |,\ elm of an 
‘ °f the cceliac axis or of flic superior mcMUilcric artery may rcMilt 
,. . . tty from infarct of the intestine. 

Oth eh Conditions requiring Trkatmknt.— Pressure on vein* causing cn- 
gfOrgement, particularly of the heud and arms, is sometimes promptly relieved 
by free venesection, and at any time during the course of a thoracic aneurism, 
if attacks of dyspnoea with lividitv supervene, bleeding may he resulted to unh 
great benefit. It has the advantage also of promptly chirking the pain, for 
which symptom, as already mentioned, the iodide of potassium often gives 
Relief. In the final stages morphia is, as a rule, mvessnn. Hv-pmrn. if 
associated with cyanosis, is best relieved bv bleeding. Chloroform mhnlnlioiis 
|»ey be necessary. The question sometimes comes up with refereme to trache¬ 
otomy in these cases of urgent, dyspneen. If it can he shown hv l.imien-copie 
examination that it is due to bilateral abductor paralysis the trachea may 
be opened, but this is extremely rare, and in nearly every instatin' the urgent 
dyspnoea is caused by pressure about the bifurcation, When the -ne appears 
externally and grows large, an ice-cap may he applied upon it. or a U-lla- 
donna plaster to allay the pain. In some instances an elastic support nniv he 
used with advantage, and 1 saw a physician with an minus external aneu¬ 
rism in the right mammary region who for many had obtained great 

relief by the elastic support, passing over the shoulder and under the arm of 
the opposite side. 

Digitalis, ergot, aconite, and veratrum viride are rarely, if ever, of service 
in thoracic aneurism. 


x Ankuhism of tiik Aiidominai, Aorta. 

The sac is most common jn.-t below the diaphragm m the neighborhood 
of the cceliac axis. This variety is rare in comparison with thoracic aneurism. 
Of the 468 cases of aortic aneurism at St. Bartholomew's Hospital. -j:t involved 
the abdominal aorta. Seventeen cases occurred in mv ward- m the Johns 
llopkins Hospital in sixteen years. The tumor may lie fusiform or sacculated, 
and it is sometimes multiple. Projecting hack ward, it erode- tin- vertebra- 
and may cause numbness and tingling in the legs and finalIv paraplegia, or 
it may pass into the thorax and bur-1 into the pleura. .More commonly the 
sac is on the anterior wall and projects forward as a definite tumor, which 
may be either in the middle line or a little to the left. The tumor may project 
in the epigastric region (which is most common), in the left hypoehondrie.m, 
in the left flank, or in the lumbar region. When high up beneath the pillar 
of the diaphragm it may attain considerable size without being very apparent 
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>n palpation. When it ruptures into the retro-peiit 
ie formed gradually a tumor in the flank, which 
nilsation. It may he mistaken for a rapidly growing i 
:itis, and an operation may be performed.- . qvg 

The symptoms are chiefly pain, very often of a nenralgicj 
•ound to the,sides or localized in the back, and more persistants 
;han in any other variety of aneurism. Gastric symptoms, partieulMl^^ttmit- 
ing, may be early and deceptive features. Retardation of the pnlaa^in the 
femoral is a very common symptom. ' 

Diagnosis and Physical Signs.—Inspection may show marked pulsation in 
the epigastric region, sometimes a definite tumor. A thrill is not nuoommon. 
The pulsation is forcible, expansile, and sometimes double when the Bac is 
large and m contact witli the pericardium. O n palpatio n a definite tumor 
can bo felt. If large, there is some degree of dulness on percussion which 
usually merges with that of the left lobe of the liver. On auscultation, a 
systolic murmur is, as a rule, audible, and is sometimes best heard at the 
hack. A diastolic murmur is occasionally present, usually very soft in quality. 
One of the commonest of clinical errors is to mistake a throbbing aorta for 
an aneurism. It is to be remembered that no pulsation, however forcible, or 
the presence of a thrill or a systolic murmur justifies the diagnosis of abdomi¬ 
nal aneurism unless there is a definite tumor which can be grasped and which 
ha* an expansile, pulsation. Attention to this rule will save many errors. The 
throbbing aorta—the “preternatural pulsation in the epigastrium,” as Allan 
Burns calls it—is met with in all neurasthenic conditions, particularly in 
women. In anaemia, particularly in some instances of traumatic anmmia, 
Hie throbbing may lie very great. In the case of a large, stout man with severe 
hemorrhages from a duodenal ulcer the throbbing of the abdominal aorta not 
only shook violently the whole abdomen, but communicated a pulsation to 
the bed. the shock of which was distinctly perceptible to any one sitting upon 
it. Very frequently a tumor of the pylorus, of the pancreas, or of the left 
lobe of the In it is lifted with each impulse of the aorta and may be con¬ 
founded with aneurism. Tlic absence of the forcible expansile impulse and 
the examination in the knee-elbow position, in which the tumor, as a rule, 
falls forward, and the pulsation is not then communicated, suffice for differ¬ 
entiation. The tumor of abdominal aneurism, though usually fixed, may he 
very freely movable. 

The outlook in abdominal aneurism is bad. A few cases heal spontane¬ 
ously. Death may result from (a) complete obliteration of the lumen by 
clots; (6) compression paraplegia; (c) rupture (which is almost the rule) 
either into the pleura, retroperitoneal tissues, peritonaeum, or the intestines, 
very eommonlv the duodenum; (d) embolism of the superior mesenteric 
artery, producing infarction of the intestines. 

TheJii£fltafi»f is such as already advised in thoracic aneurism. When the 
aneurism is low down pressure has been successfully applied in a case by Mm- 
ray, of Newcastle. It must be kept up for many hours under chloroform. 
The plan is not without risk, as patients have died from bruising and injure 
of the sac. Nine cases in my series were treated surgically. In two the 
wiring and electrolysis were followed by great improvement; one man lived 
for three years. 
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Branches op the Aiidomixal Aouta. 

i* itodf not infrequently involved in aneurism of the 
abdominal, aorta. Of its hrnm-hcs. the aplenic artery is 
•it of aneurism. This rarely causes a tumor large enough 
aes, however, the tumor is of large MZ ,-. 1 June reported 

f ®S®d thirty, who hud an llliu-ss of several month-' diira- 
^epigastric pain and vomiting, wlm-h led In.- physicians in New 
gw diagnose gastric ulcer. There mi- a deep—euted tumor in the left 
ehotldnac region, the dulncss of which merged with that of the ,-pleeil. 
was no pulsation, but it was thought on one occasion that a In ml was 
aeard. The chief symptoms while under oh-enation were vomiting. -even: 
epigastric pain, occasional luemutcmc-us, and timillv -meie ha-morriiuge front 
the bowels. An aneurism of the splenic artery the -i/e of a cocoa nut was 
situated between the stomach above and the !rnu-\ei-e colon below, and 
extended to the right as far ns the level ol the navi. The -ar < onluim-cl 
densely laminated fibrin. It had perforated the mlon. I have twice -«*<>u 
small aneurisms on the splenic artery. Of .!ti m-laiic-cs ol nncim-m on tlm 
branches of the abdominal aorta colleeled hv Leherl. lit were of the ,-plemc 
artery. 

- Of aneurism of the hepatic artery Holland ha- collected in <a-e- ( I'.ioh), 
of which 24 were extra-hepatic. In Holland'- m-r there wete tInsacs all 
intra-hepatic. Hupturo took place in :i'.' c.i-es in 111 into the peiilone.il un¬ 
ity, in 13 into the bile passage-. The -a< i- inn-lv huge. Imi in the ia-e of 

Wollmann’s it was ns large as a child's head No ra-e has lic-m diagnc.I 

Cholfilithiagis and duodenal ulcer me ... for which n i- most likely 

to be mista ken. In Hoss and Osier's case the liver vva- eiilaigod, with symp¬ 
toms of pyaemia. 

Aneurism of the superior mesenteric artery i- not verv unmminoii Tin- 
diagnosis is scarcely possible from aneiiri-in of the arch I’lugging of tin- 
branches or of the main stem may cause tin- sniiplmiis of inlaivlioti of tIn- 
bowels which have already been mn-iderc-d 

Hcnal A rtery.-— Henry Morns ha- collectecl I instance- of ain-uri-in, 1'J 
of which arose fmm injury. Many ol lla-m were fal-c- I’ul-.itnni and a hrml 
are not always present. Four c-a-c-s were opc-iated upon: iluce n-covcrc-d In 
a case of Keen’s the tumor and the kidney wen- n-moved togi-tln-r 


AiiTi-iuio-VKNors Am. t nisvi 

In this form, known to Galen, hut fir-t nmiinn-lv dc-ciihed hv tin- great 
William Hunter, there is abnormal coimminic-ation between an arteiv and a 
vein. When a tumor lies la-tween the two it i- known a- iamw mnim-.ni ; 
when there is a direct communication without tumm tin- m-iii i- chn-llv di— 
tended and the condition is known a- nnnirmnal mm 

While it may occur in the acnla. it i~ nine li more c ominon in tin- peripheral 
arteries as a result of stab or gun-hot wound-. 

An aneurism of the ascending portion of the an h muv open directly into 
the vena cava. Twenty-nine case- of this lesion have been analv/ed hv Pepper 
and Griffith. Cyanosis, oedema, and great ili-ti-nlimi of the veins of the upi>er 
06 
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tart of the body are the most frequent symTMi%||||jflHj 
fith Suddenness. Of the physical signs a 
sontinuous murmur with systolic intensification u 
rhuraam (Mcdico-Chirurgical Transactions, 

iccount of this munnur and of this characteristic tvpe&i$WMMBfllBB|ft 

only one condition with which it could be confounded, 

cyanosis of the upper part of the body which follows 

the thorax. Perforation between the aorta and pulmonary artery WtjSSp$Krj 

much the same symptoms. In a few cases an aneurism of the abd&njlj^fqrta 

perforates the inferior vena cava—oedema and cyanosis of the' lege, ifl lower 

half of the body, and the distinctive thrill and munnur are present. 

In the arterio-venous aneurisms which follow stab and bullet wounds of 


the subclavian, axillary, carotid, femoral and popliteal arteries, the clinical 
features arc most characteristic. First, the veins enlarge as the arterial blood 
flows under higher pressure into them. The affected limb may be greatly 
swollen and in a young person may lengthen, and the growth of hair is in¬ 
creased. Secondly, a strong thrill is felt, of maximum intensity at the site of 
the aneurism, but sometimes to be felt at the most distant parts of a limb. 
Thirdly, the characteristic continuous murmur with systolic intensification is 
heard. In the external arteries the condition may persist for years before dis¬ 
ability is caused by enlargement of the veins and swelling of the limb. 


Polyarteritis Acuta Nodosa {Periarteritis Nodosa). 

A series of cases has been described in which small aneurisms occur on 
the arteries of the muscles and viscera. The first case was reported by Kuss- 
maul and Maier, and about 19 cases in all have been described (Dickson). 
A case, agreeing clinically with the others, has occurred in my wards. No 
autopsy was permitted, but the nodules were felt in the abdominal wall before 
death. The case is reported by Sabin (J. H. H. Bulletin, 1901). There are 
marked thickening of the intima and infiltration of the other eoats, with a 
nuclear growth almost sarcomatous. There are two theories: one that the 
nodules are aneurisms due to syphilis or to congenital weakening of the 
arteries: the otlier that they are aneurisms secondary to an inflammatory 
process like the infectious granulomata. 

The cases have occurred chiefly in men between the ages of twenty-seven 
and fifty-two; the course is from eight to twelve weeks. The patients com¬ 
plain of weakness. The symptoms correspond with the situation of the lesions; 
thus, their presence in the muscles is associated with pain, weakness, and 
sometimes paralysis and atrophy. The nodules are abundant in the alimentary 
tract. The severest symptom is epigastric pain; there is loss of appetite, 
thirst, vomiting, constipation, or diarrhoea. The disease is febrile at that, but 
the temperature sinks to subnormal, while the pulse remains rapid. When 
the cerebral vessels are involved there are headache, excitement, convulsions, 
and optic neuritis, and the diagnosis of meningitis is made. The antenna 
is extreme. In our case the haemoglobin was 21 per cent, the red blood-eel 1- 
1,704,000. The leucocytes reached 116,000, of which 91 per cent were poly¬ 
morphonuclear forms. The urine is scanty, of low specific gravity, with albu¬ 
min and casts. Urea is excreted in small quantities, but'.the mind ’’s clear. 
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cells 

system, ami 


A. GENERAL LNTROl >L< TU >N. 

In diseases of the nervous system it is of tlit* greatest importance to know 
accurately the position of the morbid process, ami here, even more than in tin- 
other departments of medicine, a thorough knowledge ol anatomy and physi¬ 
ology is essential. As it is not possible to do more than touch ofi the subject 
in this place, for further details the student is relerred to the text hook-, ol 
anatomy, physiology, and neurology. 

■ The nervous system arises from two kinds of embryonic eel 
;;the supporting elements or ndUQgiia, and the other the nen 
for n eurone s. The latter represent the cell units ol the nervou 
'are The only elements that discharge or carry impulses. 

The Neurone.— Its StHIU-TITIK.—W e think of the nenmo system a- a 
combination of an immense number of these units, all having an essentially 
similar structure. Each neurone is eompo-ed of a reecptne cell body and of 
conducting elements—namely, the protoplasmic processes or dendrites, and 
the axis-cylinder process or a.xmie. In general, il may he staled that the 

dendrites conduct impulses toward the cell ho.lv ( cell idipetal eon.Inn.. and 

the axones conduct them away from the celt (iGlj iT i U igi U . .conduction ). 1 '<•- 

pending upon whether the axones conduct impulses in a direct ion away Ir.mt 

or toward the cerebrum they are railed "lb-rent or alln-mt. 1 he m- .-v!, M .lei- 
• process, after leaving the cell, gives olt at varying interval- lateral branches 
‘called collaterals, which run at right angles to the pro.-,-. I le-e ,-ollai. m -, 
’■and finally the axis-cylinder process ttscll, split up at th-ir i. rimmiimm u. « 
many fine fibres, forming the end brushes. Tla-e. known a- urlmn/a.mns 
surround the body of one or more of the many other cell.-, m .n.mlaee u h 
their protoplasmic processes. Tim- tie; tenmnals o the amm- o 1 on ■ >• 

rone are related to the dendrites and " - '' " '' ' ''"" ' . 

(Ramon y Cajal) or by concrescence i »• " ."V Th ,. w ,. ( (lt 

are organically connected with one aim! a t is •' 1 1,1 ‘ 1 | | j,,,),.. 

of evidence is'in favor of .. and re,atm I ■', ,,7 *, p ., 

pendence. The studies of Apathy. Ib-the. am. o I,..- I"-' • • 

eral interconnection by means of neur.d -l- -'Jd;;;' y Iilin , s 

neurofibrils traverse the derail it. - ai • , , n i, r „| v frorii 

«... o f wiiici. .. 

dendrite to dendrite or to axone. in «hu.h pi"< . ^ 
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expression, for it consists of a bundle of dostffifMK 
stices' of the mesh of neurofihrils in the cell; 
normal conditions islands of granular protoplasfij^IBHMB 
tion that differs from that of the fibres themselTQ ^^mj 
oUii^l bodies. The disposition of these bodies* 
lene-blue reaction, is largely useful as an index of 

Function of the Neurone. —As already stated, the. 
rone is to conduct nervojis impulses. Their mode of action^ tsedpj^^» 
simplest form, may be represented by two cells, one of which, MaotfflgjW: 
environment, conducts impulses inward, whereas the other, awakened .by- Wo 
afferent impulse, conducts an impulse outward. This reflex'response M ar sh a ll 
Hall showed to be the fundamental principle of action of the nervous system. 
The environment acts on the afferent neurones through special sense organs, 
so that a variety of afferent impulses, olfactory, visual, auditory, gustatory, 
tactile, painful, thermic, muscular, visceral, and vascular, may be origi¬ 
nated. The efferent neurones convey impulses outward to non-nervous tis¬ 
sues. to the skeletal, visceral, and vascular muscles and to the secretory glands, 
who-e activities may thus be augmented or inhibited. The more important 
reflex centres lie in the bulbo-spinal axis. The situation of the vascular and 
respiratory centres m the bulb make it the vital centre of the body. In the 
spinal cord the location of many reflex centres, particularly those for the mus¬ 
cle tendons and for some of the viscera, is represented in the table on page 
871. The visceral mechanism is almost wholly regulated by the bulbo¬ 
spinal axis, and its reactions are usually unperceived. Only in conditions of 
disease do the visceral reflexes “rise into consciousness,” and it is at such 
limes that the referred pains and areas of tenderness (Henry Head) are pro¬ 
duced in the skin-flelds of the spinal segments corresponding to the centre 
for registration of the visceral reflex. 

Degeneration and Regeneration of the Neubone. —The nutrition of 


the neurone depends in large part upon the condition of the cell body, and 
this m turn in all probability upon the activity of the nucleus. If the cell is 
injured m any manner tlie processes degenerate, or if the processes are sepa¬ 
rated from the cell they degenerate. Though the nerve cells cease to multiply 
soon after birth, they nevertheless retain remarkable powers of growth and 
repair. Injury to the cell body may not be recovered from, but if the axone 
be severed and degeneration take place in consequence, it may under favorable 
circumstances be replaced by sprouts from the central stump, and its function 
be regained. Bothe and others believe that the peripheral section, independ¬ 
ently of the cell body, has the power of regeneration. It is probable, however, 
that both factors play a part in the regeneration— namely, the down growth 
of the axone from the central end of the divided nerve as well as the change- 


in the periphery, which are most marked in the cells of the sheath of Schwann 
Cell Systems. —The cell liodies of the neurones are collected more or Ip- 
closely together in the gray matter of the brain and spinal cord and in tie 
ganglia of the peripheral nerves. Their processes, especially the axis-cylinder 
processes, run for the most part in the white tracts of the brain and spina! 
cord and in the peripheral nerves. In this way the different parts of the 
central nervous system are brought into relation with each other and with the 
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k- Hie asfo-ct Under processes arising frou\ cells 
^S»'apt to be collected together into bundle* or 




5 

a 

*1 


ft*. l^Diagrnm of motor P 1111 n^rve-Taro oTt'li' ' 1" 1!; 1 1' l'-''.* <• 1'>^ 1 o-"• 

Tht traolei of the motor cerebral nr - A i.t 1 vk.uI.I < bus.- '‘l'l" r " 

the cerebral nerves of .... 

ment paralysis fa the arm of tht o 1 * 1 :i. »IM-rn. I" 11 

psmlystoof the whole opposite sole of the *J* <>r .f > L- ->• >»"- 

^ of the opposite face, arm, and 1 a, ,„,r„l>-i- of "Pl^"" un " ' 

on the same side-crossed puralyM . .11^ ,, ^ ( . xt( . rlllll ,„s on the '»»*'• sul 

leg, and lower segment paraly-m- ’[ t ' plirahM . of all irmvl*- Ih-1«» 1«-io«. and 1» 
crossed paralysis; at 5, upper (■_ UU( ,;,.| „f | (! .]on—spinal puruphgia. al6.lt 
segment paralpis ol: musclesnip a d B l scat of les.on-a.iter.or pohomjehtis. ( 
segment paralysis ol muscies ^ 

Gehuchten, modified*) 
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tracts, and though in many cases the co rs 

which they possess are extremely complicaf^t|||ffl^^^^^^B^___ 
pletely unravelled, nevertheless some of them 

stood. Particularly by the study of the degeoaps TOa^feS^^^^ W^g 

from injury or from the toxins of certain disease® 4 yp 

for one or another of these individual tracts <a systrafc^araB ** f a » 

to trace the course of certain of them through tile 

nately for the clinician the best understood and the . simplijif 

arrangement is that which conveys motor impulses from the 

The Motor System.—Motor impulses starting in the left side 
cause contractions of muscles on the right side of the body, and 4hos#js|iOn 

the right side of the brain in musdes'ol thi 

s -)rTV~ left side of the body. Leaving out ofcousid- 

JL A *7*^ oration some few exceptions, it may be stated 

C jf 1 / L as a general rule that the motor path is erbssed, 

W ,|Sf\ and that the crossing takes place in the upper 

^w_jSr~ N i segment (Figs. 1 and 2). Every muscular 

\ ^ m — f movement, even the simplest, requires the ac- , 

\ 7 1 / tivity of many neurones. In the production 

V —/-'&y ^— / of each movement special neurones are brought ^ 

ft into play in a definite combination, and when^A 
| 1 ever these neurones act in this combination.^ 

/ that specific movement is the result. In other 

/•yi'pN words, all the movements of the body are rep- 

. *-5;-^ resented in the central nervous system by com¬ 

binations of neurones—that is, they are local- 
AjJ-rt- ized. Muscular movements are localized in 

a every part of the motor path, so that in cases 

g 1 of disease of the nervous system a study of the 

OT? motor defect often enables one to fix upon the 

ts/ ft site of the process, and it would be hard to. 

® * over-estimate the importance of a thorough - 

Fig. 8.—Diagram of motor path knowledge of such localization. A voluntary "; 
from each hemisphere, show- motor impulse starting from the brain cortex^ 

ing the crossing of the mus t p as8 through at least two neurones be-| 

path, which takes place in fore .» can ^ ^ ^ and W there-' 

the upper segment both lor . , . n . VT^.. 

the cranial and spinal nerves. foro s F ak the motor tf*et m M com- 
(Vau Gehuchten, colored.) posed—of— two— g flgnisnt a - S fl. J Spev ^-'A 

lower. 


Up* Lowrr Motor Segment. —The neurones of the lower segment have 
the cell bodies and their protoplasmic processes in the different levels of the 
ventral horns of the spinal cord and in the motor nuclei of the cerebral nerve*. 
The axis-cylinder processes of the lower motor neurones leave the spinal cord 
in the ventral roots and run in the peripheral nerves, to be distributed to all 
the muscles of the body, where they end in arborizations in the motor end 
plates. These neurones arc direct—that is. their cell bodies, their processes 
and the muscles in which they end are all on the same side of the body. 

Trmitroi wmGs nf thp sniusl cord are collected, from above down, into 



INTRODUCTION. 


- 


with the dorsal roots of the same leve 
between the vertebra' as ilu>.spinal 
from which the roots forming a sin; 
segment, and cnnv-pomls to the none 
Vertebra to which it may be opr-..,- W > 
Wffiitf rrir — in which all the nerve roots hut no 
_ SStTKj-... the mom of each ^nent .»r the 
&>rd leave the spinal canal below the "'ihlua o 

^ff^rtSa^Srnn,:; 1 CZZ in tnind 

Site of a lesion known to « I.. prepare, 

^^i the vertebra of like num «.r a , „r urmu- >«V 

i '-a numerous measurements by Kud , , Tll( . axi . ,. v limle 

to of the cord in relation to the spines ..I ' 

which go to imiko upji">J'yC,<»■,. m.o r'"P'"'' ! 

.■.... 

,”^..,.1*. .i the o ;xs 

liteiatter of the lower motor sieeim ^ i,. M ,,ii. A minil-r 

N<>; “d, mat «rially^ detennimn^thc^d.,^;^ ^1 ... , Know 


matter ot me lowe* - r - v n , \ mi.. 

to aid materially in detertnin^ . .. km 

tables have'been prepared !>y d-lhr ^ ^ ^ olll( . r minor detail^. 1ml a; 
«lge of this subject. T . m. lu.led for each of '1"' >!• 

She main. The foiling< * *^ .heleial 


^ge of this subject inej o il „.| lll i,,| for each of the spn 

hithe main. The following t« c t m i„., M .rtant skeletal m.M-1 

gfenents the centres of represent.il ion " ... „i skindlebl. 1 

Ifeiain reflex centres, and the mam "• •> Wn hmaim. Sli.-rringt 

® prepared from the studies ol Man, 

Emfc, and others: 


%****»>» *» •ssnx™’ 1 "* 


QttaTpkd Musclch. 


Skin Kin " s U ' K 
I AM* M. 


jf[y 0 id muscles. 


: • $fc*apeaius. 

Diaphragm (C III- >• y 
Levator scapula't< in-',- 


i Mvf),h'li‘'i' ,, 'i | " | i .<<)• 
Suil‘h'11 iiepinUi"i, pi"' 

1,V pi'"' 

tire hWli'lllh 'll*' 

I,in'll,-r uf rill" nine 

pliniKUUtt ie|. 


P.a' k of In-mi n 
leX. 

Ni l'll (upper I'll 


IV C. Trapezius. 

Diaphragm. 
Levator scan'll® T 
Scaleni (C I'-a !)• 
Teres minor. 
Supraspinatus. 

. Rhomboid. 


... !■“)" I'^KiV 

i;r:;:;r Ii-Tin i-sr-lz,!. 

; thfi.lteh till- syillpllthn- I 
tic(ClV-Tl). 
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Forearm and -111 
jj. inner half. 
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LOCALIZATION OF THE FUNCTKWhjs* 
SPINAL CORD 


Striped Muscles. 


VI C. 


Diaphragm 
Teres minor. 

Supra and infra spinatus (C 
V-VI). 

Rhomboid. 

Suliseapularis. 

Deltoid. 

Biceps. 

Bruehialis auticus. 

Supinator longus (C V-VTI). 
Supinator brevis (C V-VII). 

Peel oralis (clavicular part). 
Serratus magmis. 

Teres minor and major. 
Infraspinatus. 

Deltoid. 

Biceps. 

Braohialis anticus. 

Supinator longus. 

Supinator brevis. 

Peetoralis (clavicularpart). 
Serratus magmis (C \ —VIII). 
Coraco-bracliialis. 

Pronator teres. 

Triceps (outer and long heads). 
Extensors of wrist (C VI— V III) 


vii c. 


Teres major. 
Subseapularii 


Deltoid (posterior part). 
Peetoralis major (costal part). 
Peetoralis minor. 

Serratus magnus. 

Pronators of wrist. 

Triceps. 

Extensors of wrist and fingers. 
Flexors of wrist. 

Lafissimus dorsi (<’ Vl-VITT). 


VIII 0. 


Scapular , 

Irritation 
scapula produces ootip 1 
traction of the siQag|pi| f 
museles. ; \ * ’ •■ \ 

Supinator longus and 
biceps. 

Tapping their tendons 
produces flexion Of j 
forearm. 


Triceps. Tapping elbow 
tendon produces exten¬ 
sion of forearm. 

Posterior wrist. Tap¬ 
ping tendons causes ex¬ 
tension of hand (C VI- 
VII). 


Outer side of (Shite 
arm, front and 

Outer half of band(?5k 


Seapnlo-humcral. Tap¬ 
ping the inner lower 
edge of scapula causes 
adduction of the arm. 

Anterior wrist. Tap¬ 
ping anterior tendons 
causes flexion of wrist 
(C V1I-VIII). 


Inner side and back', 
of arm and fontf; 
arm. 

Radial half of the) 
hand. 


Peetoralis major (costal part). 
Pronator quadrat us. 

Flexors of wrist and fingers. 
Latissimus. 

Radial lumbricaleS and inter- 


II to 
XII T. 


Lumbricides and interossei. 
r l’henai and hyputbeuur erni- 
neuees ((' VII-T 1). 


Palmar. 

causes closure Ol 
gers. '.^1 


Muscles of hack and abdomen. 
Hrectores spime (T l-L\ ). 
Intercostals ('I l-TXIIb 
Rectus abdominis ( P V-T XII). 
External oblique (T V-XI1). 
Internal oblique (T VI1-L I). 
Transversalis (T VII-L I). 


Epigastric. Tickling 
m a m mar y region 
causes retraction of 
epigastrium (T IV- 
VII). 

Abdominal. Stroking 
side of abdomen causes 
retraction of belly (T 
IX-XII). 


Skin of chest and 
abdomen in ob¬ 
lique dorso-ventral 
zones. The nipple 
lies between the 
zone of T IV and 
T V. The umbil- 
licus lies in the 
field of T X. 
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fits IN THE SEGMENTS OF Till* 
(Continued). 


8*JN-Fiki.i».h (. »• Km- 


Cremasteric. Stroking Skin*o\er h-\\.-i a 
inner thigh causes re- i dominal /one ai 
traction of scrotum J groin. 

(L I—11). 


‘'rout of t high. 


iineus. 

( Sartorius (lower part), 
fjlexors of knee (Henmk). 

[ "Adductor longus and brevis. 




'feurtorius (lower part). 

; Adductors of thigh. 

Qhndriceps fetnoru» (L II-L IV). 
Inner rotators of thigh. 

. Abductors of thigh. 


Patellar lendon. Tap¬ 
ping tendon onuses ex¬ 
tension of leg. " Knee- 
jerk.** 


• >nt and inner 
if I high. 


I Flexors of knee (Perrier). 

I Quadriceps femoris. 

Adductors of thigh. 

| Abductors of thigh. 

I Extensors of ankle (tibialis anti- 
cus). 

Glutei (medius and minor). 


'Gluteal. Stroking but¬ 
tock causes dimpling 
in fold of buttock 
(LIV-V). 


Mai n I' in in-I' 

thigh and 
ankle. 


I 


r h. 


Flexors of knee (ham-string; 

muscles) (L IV-S II). i 

Outward rotators of thigh. 
Glutei. 

Flexors of tinkle (gastrocnemius 
and soleus) (L IV-S 11). 
Extensors of toes (L IV-S 1). 
Peromei. 


Pack «: 
of T< 


f leg, and | 
•ot. 


Flexors of ankle (L V-S II). 
Long flexor of toes (L V-S II). 
Peromei. 

Intrinsic muscles of foot. 



Foot reflex. Extension 
of Aehilles I • II d O n 
causes flexion of ankle 
(S I-11 1 . Ankle-clonus. 
Plantar. Tickling 


Pack 

and 

side, 


of thigh. 

foot ; o 


of foot rail-e- flexion 
of toes or exteii-ion of 
great toe and flexion 
of others. 


Vesical and anal reflexes 


ii (S I 


skill over 
and buttoek. 
A nus 


I Vrinaum. Geni 


_ TT 1 f n Tfi TT M K \ T AM* MOTOR A III AS OF TUI. < Ol! I I \. \ 

wS i”S F«®, •»! —.. '****«" 
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l’ltrh'i". laid the roimdation for tlie great mass of 

li.t' iK'fii done ii|ion tins subject. We owe much to Victor fiorslev aUid his.ftsao* 
i in if - I'm I lien careful researches in this direction. More xeceflUyitiw fe^Orj- 
uif m.il work of Sherrington and Grunbaum on the higher apes has aorhewhat 
■ inM1 ■ in'ii the nbsei\uMo^g of preceding investigators, and with jffie result of 
ninie .in uraiely delinealmg the motor territory. They have shown that true 
nmi hi ii'-|ioiws are clieked only hr stimulation anterior to the Rolandie fissure; 
that jo act u ally no point. over the ascending frontal convolution, fails to re- 



Vif. a — Oiasramnintu- n'|n■■-.i ni:iin n of. artie.il 1 .■.mI i/atioii n> tin* left tii inispln'ro, showing 
‘in -ptveli t i-irII h ini>i< i jiiim- ili'iorimm*tl by unipolar fanulu* excitation of the 
>is 1 1 11■ >|k'I \1 i cl n'\ i-'h. miuiiiu .tn -1 (ii utilmiim) .ne here shown stipplrd in ml and lie 
uu» Mi'i i>* Hit* IJol.iTi.i'i i:—• 111. Th«* *•< (isurv niras presumably lie posterior to this flg- 
-mi .uul an* n »u*rhl\ nnin tin! m blui* without airiiruto delineation. Lying us it dons 
mi tin 1 uppi'i -m fan nf 'he ln'imt>(ilii'ii*. ilu* leg area should not be visibri(i>n a lateral 

\ low ''III ll .I'l I'' givoll 111 lr. 


"{"•I’d !•» "I inml.il imi. iImi i!n*n* i- Inn -1 urn! extension. of the motor cortex on 
in i!i** jmi.uimii 1.1! l<miilc nf i♦ 11* iim-m! -iniaoo of tlw brain; that mou>mont> 
am nht.im.il lo nni «*nl\ limn iln*1*\n.>-«*.! p.iit nf lIn* convolution. butaNofmm 
i 1 ' hi.him "in I’.ii i* In .1,0 \«* t \ iloj.tl.- n! tho I, ’.dandle sulcus; that thorn i- an 
ama of iviovmnialmn for tho tmnk 1 m imih n tin* centres for tho lciT and .uni. 
and aNo foi tin* noth hot worn lim-e n| ih«» arm and face: that tho «upci]nr 
and uilonoi ^emu am t!m l.nnlnuiiulmli indicate the situation of thorn 
mull ait'.b of iojui*", m.itmu lnr trunk .iini neck. These result** hue in larru 
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ifi'c. From 

J? % l,n »' n ‘% . 
If. { the (omolut 


I ffte le:-i he.I 
■;ii i. Iladielm:. 


ieh •eontirmthfaby Cushing by unipolar el.vln 
|'cortex in aAmber of brant ca-os that Inn.- **'' 
Frowt ^M tli o ‘ho unitor area* .w" 1 

f ad, (Fijr. :M. 

$ 11 , mi'! that Ini' He 

Igftco. Javw, ton#-. an.l’larynx. <»»** I'.wor l,a!l 

-g^ frhA neech centre:. are indicated m til** diag™' 
WbtlieV nerailv ae.-pt-d views: that -for motor -p 
'Sr^rYlaUoIi-'Uiu'd frontal or Broca - 

whether or not there a- a -epa rat. nt " i’" " 

ployeil' in writing- have a-miiel -n> • 


...ulat 
I ;lU*< 

ir r.»i 

;Uju 
n', * > n 


mi “ 

* H j >Ol 
;,»w itii 

" ■ 

illellt 


I-u: . 1 


:n . a .lane 


ll 


Ufa", ill 

■■ a .I' !■ 


a centre to he jar-eni 
convolution as ; vradn ■ - 
The conjugate iBov.ai,. 
to the opposite..sld4 )ia.- 
llt apes to ‘"How si mu 


in tie 


wjrfacu oi i 
incut- Ilf 0 

occipital a 
react a-is- ai 
movcue n! ■ 
follow -till 
Convent an 
The ax 
motor a. in 
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lei- it - 
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diseases of 


nv(T part of the medulla, after the fibres 
rosseVl the middle line, a large proportion ofJtfS 
uniting with those from the opposite pyraml^;^ 
ul,. „f the spinal cord, forming the crossed pyrtfl 




column (faacieu 
spinalis lateralis) 

1). The smaller 
fibres which do 
time cross, d 
ventral column of 
side, forming then 
pyramidal tract, of' 
column (fasciculus 
spinalis ventralis) 


At every level 


I-’,,,. 5 ,_Dmgium of inutnr mid sensory putlis m Crurn. pyram 

ventral horns and end ,ab 

u u , 1,0,1 ICS of the lower motor neurones. The tract diminishes in 
from above downwind. The lihros of .he direct pynmndal tract ON* 
,1,1V,.,,., It levels III I he ventral white commissure, and also, it is believed, en$S^ 
„l,out , ells in the venlral '*t 

hoi ns on Ihe opposite side of ^-y— 

(he eon) This Irael iwi.illv - 

ends ahoul I lie middle of Hie /7\V J\ vE\ 

litoraeie legion of the cord. t\ ' \\ ;■ :S /j 

The Sensory System.- - J V\ // \\ 

The palli for sensorv londne- / , \\ // V 

turn is moreeomplu.lied than j ■ j \ / l J ill 

ihe motor path, and in il' I , J . |,j| 

simplesl foi in I' composed id \ y W 

al least thieo set' of nen- \ ( \l \ *’/ 

rones, one above the oilier. N. *’ V ——^-J jl / 

'Pin. cell bodies ot the lowest J\l 

nen i ones are in the ganglia. — - *—** 

on Ihe doisal roots ol ihe y,,. o—Pmgnmi ol mws-wlion of spinal coni, show- 

spinal nerves, and the gnn- mg m.iiur, red. imd sensory.blue paths. 1, Ijiiteml 

glia of (he sensory ieiolu.il r v,.mml.il tin,t. 2, Ventral pyramidal liuct. 3, 

nerves 'Plies, 1 ganglion cells |).,is;,l columns. 4. Direct cvrelK-dlur tiuet. >> 

Inve I special 'form, having V,im.-l.ilei.il ground Imndles. a. Vmtro-lalei.il 

npparonlh hut n Ml.jrlr pnn- tract of Gower,. (Van Gehucht.n, 

ox*, Vthirh. s ‘>om «1 ft or 1 «m\- tolcitd) 
iim- the cell, divides m a T- 

shaped lmiiinei. one port am running into the central nervous system and 
Ihe other to the pcr.phcrv of the hodv. Kmhrvolog.eal and comparative 
nnaloniHat simltes have made „ «i p.ol.al.lo ilia, the penphe.nl sensorv 
liVv the process wliuh eondiMs lovvaid the icll. represent' the protoplasmic 
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that which conducts away from the cell is tm mi-iilm 
fhh peripheral sensory nerves we lime, ilicn. the ■ !• mini. <>i 
‘.neurones. These start in the peripherv of the mm, hom M 
iuited end organs. The axis-eylm.lor^a-oeesw-. I>vn-, i-.ue 
^he spinal cord by the dorsal roots of tin- -pmal none mi 

cord each axis-cylinder process divides .. .m ii-o-n.l ,• • am 

g branch, which run in the dorsal fa-ei. n!i. i in- do-,-, ndo. m.i 
(ft a short distanee. and ends in the gray iiuiii 1 o! t lie 

It gives otr a number of get la tern Is. wha !i a! end m m, 

nistieT.i* The ascending branch may end in the era' "niln ! . ■ 1 ':. . n 

ing, Ot it may run in llie ,lor-al fasciculi as tar a t' rru t>j ■■ 1 

the nuclei there. In any case it docs not rnw the c, 1 . I • • 

sensory neurone is direct. 

The: cells about which 11 1< a\i—cylinder |,|-occ--c.. and ' 1 ■ ■ i '"’halei., 
the lower sensorv neurone mi,i arc ol van. .11: find •. I', , •• mmo 

sorv neurones of t lie -O', uni or,iei. In iboai i Ton, m .mr ,u , ! -' m • 

the cell ho,lie- of tIn* low.-- motor nenroii' .' ,: - 

They,also on,! aboil! cell- u ■ O■ a \m -c' i n.■ !■ I- n. 

•and run to tin- ,,-ilc o,|, ,,i lb. 111.mi. I" " 
found in the dblmmil pari ! . "‘a' nec m, o ! Ha ■, 

1eases run in t im , m|„,-iic \, m ■ :.|H am I a- end:, : i i ,H > • 1 11 

land ill 1 lie a; ioiiai!,' 1 l.iimm oo.j.mi- aiai 

■Aral is preplan-) 

't III the mo! a. I ::c nu ■ ■ ; d:■ ■ dm i : ■ 1 

ffiilis (fb dll i any); n mm a • i , umai i , I’. ■ • ' ,:i!j 11 1 ! 

Xart cells fit' 1 to • , H -1 i a. • .. 

Anward i!m bran, n ■ 1 ' '■ 1 

tire loimat ml 1 n.i! ■ ■ 1 1 o 1 'imait w ,, ■ , 1 " : 1 ll! 111 


,,lor m uroii, 


j If’ 1)1 .1 lit. I I 


:i II- . 1 ! i ! I ’* 1 


i!i|:i!;t!ii ii". 
wl\ii t h -'’ii' 


I ii»‘ «>n •' " l - ‘ 1 ' l '' 

cohs in tin* i• * -- ,il ' 

tii-.jinif ajfiiin in >, •' " : • !: 

rni.fl" up of n -or.- 1 

tin* ft it’tl it -cl f i~ ;il -o 
p;iih> rmirh tin- ; 

1" ill** roj’fcx ;iIon'J ! 
of -Hii-nrv oon<lin ! ion i 'n; 

! r .;' ; iunl < hum! :•*. 

Krom this short -iii’iv:; 
<o; ; t 1 tiiii <»ti of nthi'-ii! imp' 
',i’ ion-. t met- nppi'";ir!i i h>* 
iii'h-iini!.’, r Hn* :in.swni• * * 
IViironf.^ js. howt-V'T. -T 1 :!- 1 








sSftfli® 

-.f";:": 1 , r z;,; . . .<*> -« 

■•"..-.*-s?«tr22r5Bf 

.. 

/ \ t.,l .... <!>'■ "! ’ <>r tin- ^.m.l ™' CT m f 

HH (if ill'' 1 1 

. 

. i \\v,ui m<>n<>n. <>>io ' ,, 

.. 


I 


im , r . i.. ...;; |,, ::i i l 

I- - !(•• '.""'.“vi-iiill (I.IMW-1- s ‘""" ““' l 

. . 


.VU- .; 

- in-l a>'i"" lhl '- , | r ,4 r,>r the IS"'' l ,a ’ M 1U illL ' luM . ,1 

AuJituvv -M-I-— iir, ; W ; ; , „, lS i-M-i. ami i« i- in «»«* .-..on . 

U-M.-Kl.l..'-- ti,n >’»• ’i ; r .,.,i in '« "»>« 

Mu-ual "" ", ,,f ,l„. In.-- '!>'-■ t1 "" 

..« •(■•. 






iS2 DISEASES OF THE NERVOUS SYSTEM** 

,u in i'i ic-. 1 ml Hie iin.iioiiiu-sil relations of this segment 
pc ( iilianlics in I In- distribution of tin 1 paralyses which 
llu'in limn Ilui'i- w 1 11 < 1 1 follow lesions of the upper segment, 
nid in <|ci«-imillin'.* tin' site of the Iomou in the lower segme^ 
iell In hIii^ of ibis segment are distributed in groups, from the 
peiluiK le- of ihe lirum ilimiigliout the whole extent of the spinal 
In nun.it ion opposite Hie second lumhar vertebra, and their axis-cyf 
t*—inn in the pei iphernl neives to every muscle in the body; in 
eompoiieiii purls me moie or less widely separated from each other, 
loi.il le-ion i.iiM^ pmalv'is of only a few muscles or groups of muscles, and 
noi ol n whole section of the body, as is the ease where lesions affect the upper 
segment The muscles which are paralyzed indicate whether the disease is in 
the penphoi.d none- m spinal cord: for, as we have seen above, the muscles 
me npie-eiiled dill’eiei1 11 \ 111 the peripheral nerves and in the spinal cord. 
Semoiv -uiiplimis, which may accompany Hie paralysis, arc often of great 
assist,mio hi making .i local diagnosis. Thus, m a paralysis with the char- 
.ii 1 11 Mo - of .i le-ion ol the lower motor segineid, if the paralyzed muscles are 
nil supplied hv one nerve, mid the mncsthetic area of the skin is supplied by 
lli.it none, ii n evident that the lesion miisl he m I he nervo itself. On the 
olliei li.ind il I lie miisi les para I wed are not supplied hv a single nerve, but 
me lopie'eniid i lose (ogelhei iii I lie spinal eoid, and the amesthetie ares 
mi ii^poiid- lo ili.il so,-) ioii of Ihe mid (see table), it is equally clear that the 

le-mii IIIII'I he III | lie lord itself o| ill ds Helve roots. ( 

I in: 11 \ 11 v i la sions ol' ini l,owiu Moron Suiviiat.— lesions of thii 
sem neii l i a Use i mu pm at iv el \ lew -mh plums of irnlalion. and our knowleilge Oi 
ihi'. point i' iieilhei evleiisive noi an male. The liliri ll.vry cold rad ions whicl 
aie -o i <Mnmoil in iiiih le- iilulei going degcnei at loll me piohahlv due to stimi: 

I :i l ion ol the iell hollies in Hum 'low degi'iiei at mil. as iii progress ■ v e muscula 
almpliv oi lo ii i italion of the avis i \ 1 1 inter proi 0"os m the peripheral ncrvei 
,|s in in mill- l.o'ioii' wlmli nllci i the motor fools as tliev leave Ihe eentn 
nerv on - - \ -I i ‘in m, iv i.iiis- spasiuod ic min rad loll' in the inuselc- supplied I: 

I hem (.mi. mi miiviil'ive p.novv -ni'. ol wlmli lai v ngi'imis stridulus is 
tvpe and I" wlmli the -p.i'in-ol lel.uiv also belong, aie lielievd to he due 
aluioi mal ,n tiv 11 v in the lovvei motor > cidl'Cs These aie Ihe " lowest level lits 
ol 11 ii”hliii-i' 'l.ok-on Ceitmii poisons, ii' 'irvihma and that of tetanus, a 
p.u t ii'iil.i 1 1 \ upon I ht'so u'lil it's. 

The pniHip.il di'i.t'i'- in vvliuli the lower motor segment mav he involv 
aie all (I i "'a'''- in v •■! v ui" i lie pci i pin u a I nei vis, iereln al and spinal mettingil 
in |m i O'. Ii.eiiioi 1 1 1 a, 'Srs and 1 ilium - ol the medulla and i oi d or their mem bran 
h -mils oi ihe ‘j i .in mallei o| ihe -i‘giinnt. anterior poliomvclitis, progie'si 
imisiid.u atiophv bu hi, 11 pm.ilv-is, ophthalmoplegia. 'V rmgoinyeha. etc. 

i'ij l.isioNsiu im I mi; Moioii Sia.vii n r -Pr-.lni< I in- /mmwv i m 
p.u.ilvsis. ,i' in tin towel in.iti>1 segment, and licie again the semndaiv degi 
eraffen vv Im h Inflow - ihe h 'ion oivi ' to the paialv 'is its distinctive eliaraet 
i'ln' In dll' i ,i'i Ihe p.u.ilvsis is anompamed hv a spa'tie 11 >i id 1 1 1 
shown in an cvaggeiai mn ol rnn-vle ie!le\ and all imiea~e in the tension 
llieimi'de II i' imt .n i uiatelv known how the dogeiioiai loll of the pv rum 
Mines vmi'i's 11 11' i*v11 1 " o| ihe mii'ilc idlcv The usual evplanation is. i 
mivlei iioinud v m uiU'lam C' the upper moior centres are coU'tantlv evert 
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upon the Belli ll\ -.1 'In' Ioh.'i Uhl , 
to not, on aooouiit <>t ■>( t)i<- m , 

Stwtis'Wfe on increased actmn. mini. i i>i.i.|.- mm <• 
iil.the nniM lo reflex. 

■f* seen that tlio nonroiu"- oi>iii|i"'Uil: • .u'i m m 
('considered a- nulniional unit^ .md th. ■. .i. i:. ..... 

^ the 1 Uppci -■•i.'liiolit "I<•)>- .il llio Im u 1 11111 I'., 'm, 
te muscle- piu.di /nl 11mu lo-mii- in 111. ij<i>. , .in'.!,. 
twm4w«Jwi ««r iio thov shinv ativ nut' •••! . 1 , i. m 'I 
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\ umioritv of lesions of the motor cortex *™ 

r ^;;:^motor segment is involved in nearly all 
brain and spinal cord ^ 

rliages; transverse lesmns of 11 e i nvo l v J both 

atrophy, bulbar paralysis, . ^ ^ paralysis in the different ' r _.. . ... „ 
Sv’TdirrSeHshcs of each Such a combination enab^'lt 

-its: ?r b 06114168 - * 

localizing symptoms, which sUndd‘ • the lesion may be eithe 

« ) !««*•■* «“ h y eause'abnormal subjective MB* 

irritative or dos.rue e ^ o£ cold 0 r constriction,. ^ 

impressions- -pa.a'stl * .,.” character of the sensory symptoms give 

pain of every grade of mk-nM}•■“'«’ c irrilding process. latUWLpi 

-•V .dih-urdieation as to (im ^ n * Lory but 

ri:ssi az —? A»“»*>“ «■—— 

SySt The exact distribution of symptoms gives us more ^curatedato^for 

t", ™ * r. KL.»«'»««* lh . 

alleeted. «c must flunk a destruction of the sensory paths fro 

>— » f "»“ d — co 
d ., rfl part -< 

opposite side of the l.odv ; here again the extent ot U d ■ ja 
charneler helps us to determine the pos.tion oi the lesion. 1 _ , 

volvmg the face a- well as the rest of^ fie bo.J>j ""^JJ^homMldlo line 

Sr.'S 1 ™filter *«- . r j-; 

a . e relation and are at tunes involved in a veiy snial - • 

A»;“: ...*.. ».i«»”::rt z 

s ,vn lesion can involve them all. and in lesions ot this part wo u 
' T ,t to have the sensorv disturbances confined to one or another tt, 
L, Unilateral lesions of the pons, medulla, and ' 

sensorv di'luriianees on the same side of the body. » p 

opposite side. These are due to the inyolveme of 1 o sen. orv.,! ^ 
iUpv 4,111(ir the central nonons sv^tem at or a httl , . 

lesion and before the axones of the sensory neurones of t le seeom °'y ^ 
crossed the middle line. The area of disturbed sensation on the » 
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_.. very slight llu* sensory ili'tniham. 
Ve lesion, Sensation mav he dunlin- 


ribution of one or more 'Pinal segment'- .m.| ulten imlii.il 
iilion and extent of the dise.i-eil pmco's \- i mi,- dc-itu 
fee central nervous system «lo not m\ol\e all m. Milli¬ 
on, and the loss of sensation i- not einn|>lete li i <> 1 1• 

- .lie w Iu< 1 1 11 nl I lie 
I in all of it 11 , ilit a 
eta more eormnon, eerlatn i|tialilies max he aile.iid v li .■tin 
These mums of dissociation of -cii'alion 01 -o t it - 
fciaOrjf paralysis, hate heen mm It 'Imlie.l ol I ile Tim the in 
total perot tiro mat he lost while that of Imiili timam- 111 >1111.1 1 
case in disease- of the '|iinnl mill, 01 time inn In -11111 • I \ a i 
Muscular SOIlse anil of the 'ten'oemi'l le seii'C (the i on11 
trliich enables one to rcmcm/e an ohjut pi.mil in tin 
jnentlv from lesions ol llicinitex. Oiea-ionalU pain 
OSS of tactile and llienim -cii'.ilinit' \lmo -1 mu n 
ten described. It I- the di'tnhiilioii mine than the i 
efeet that i- of impoi tan. e ami olten tin- di 1 1 ilml imi •. 
adicatum of (lie pO'll loti ill the lesion. The mliililll.lt loll III I 


, 11 

I 1 ' 1 

ill. 
I I 


• h,p 


11 


I \ III 

II III.I I 

in ,i I ion p' I I ii i 
ii li. ' i on Ion it .on h 
■ ii.i. 11 i i .I I in ' n o 
I'll 1 lllli i I 1.1 
'll "IV ill li 


* with di Herein foini'of p.uah-I- Cites the Ino-I 11 i lain ill.I ii"f. 
studenf is refened In I lie 'ii lion- nil the nnlix •.! ii.il pail "1 1 In 
tern for a more detailed mn-nleiation of the iihj.il. 


I 


B. SVSTKNT DM-:\SKS. 

I. INTRODUCTION. 

There are ceilnin di-ea-. "I the m • i \ mi - '• m wlmli an • ■ >i i li m < 1 
not alisol III' 'IV. -I ol ill Cieal pa 11 I o deliil ll' 1’ n I 1 1 "iiiliiti.il ion " t in 'ii'.in 
which 'Ilh'iTve like I u m 1 loll I In -I 1 1 1 a* t - i n* i .i ! h 1 1 - // l> in - , a In I a • 1 1 ' . 
which i' i oil lined I" "in* i d t In in n /mi i/' * a - I I mon 1 1la li "i" I. 

is involv'd, ll" pi "i e • I (all'll a . I III III" I . III d I-• .1 < .III I v.liil ll 

ease' should lie < l.i --t 1 1 111 ■ I tin < n.i'in*- In- _■ . I'll n-e l" tinnh d. ' n 

hut to veil I it tin i l " an lit \\ ' an not -pm 1 p" ilinli."in I ‘'"I ' 

as vet not -lltln led i' a' I ll I al '* ' 'tin i m n '.in! I ‘ 1 tin* * * ail 1 1 in 11 "I i ’ * 

lenis them-elv'. m in tin- naliin .uni . *11111 **i 1 In* ninihid pun. m 

several dl-ea-c- in lit" 1 i,i —: I n .11 n >11 wlmli 1 1.1 - I n - r 1 .id ki| ; . ! * * I in if '••I*' 

the endeavor ha- 1 11«* 11 1" ni.i'se tin at 1 anc'iin lit a -11111»I * a p" 111 * 
while it is ha-ed upon what 1 h'lnv'd to In* tin In-1 l"iun l "! , * "1 

'\-tonis and then di-ea-e-. tin n* I1.1-In ' 11 110 am nipt l" 1.1'1 i!n .!i *' < ; 

to its logical com In-ion imi hav* tin- limit- "i 1 1 n 1! • "\ !* l,| i nlvt 
re-peeted. 

lit general it mav In- -aid that 1 1 n- in ivm- -\,-t> 10 1 .omp*. • *1 of t ,* o "i 
sV-teni' of neurone-, tin- alien lit "■ -i-li-nn - -1 *' 1 11 -uni Hi" '‘lien 111 01 In'* 

sV'tem. and the iomn*i Hon- I" i' * 0 lln-ni ( • <■•■m 1 al I"'""hi.11 1 

T.oeomotor atavia i- a d • 1 * "'d.ind al H-"i'' 1 toil*' ill'nnl \ !' 

and progre"i\e riin-i id.ii 11 1 1 '■ 1 •* "in-ol 1 1 ■ > lb n-M -’ n -n le-pi'- '-nt 

tv plea I -v-tem ..- we In* pn!"l-taml t i" in. tin* ha .* I.ei-n taken 

the ha-is i\f the (la—iln at ion >via! tlnurn - ban In-i-n advamed to e\pl 
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why a disease si urn Id lie limited to a definite system of neu 
l.iised upon the idea that m certain individuals one or thgfj 
lenis has an innate tendency to undergo degeneration; an<w 
neurones with a similar function have a similar chemical con 
ditrers from that of neurones with a different function), and $5 
explain \\h\ a .poison circulating in the hlood should show a select 
a single fumtional system of neurones. - 

In the allerent tract locomotor ataxia stands alone as a systeiifS,;..,^ 
and we now helioxe that herpes v.osler is an inflammation of the dareaf"* 
ganglia and -lands m the -aim* relation to tala's that acute anterior polio 
nnelili- doe- to (lironie progiessive muscular atrophy. In the efferent trae 
piogres-ue (central) mii-i nlar atrophy is the chief representative, aa in i 
the whole motor path is mine or less inxolxcd. Theoretically, primary latera 
scleiosis i- a di-ease con lined lo the upper segment of the efferent tract, whil 
t-hronii anlciior polionnelilis involves the lower segment of the tract. 

In eoimei I urn with locomolor ataxia, general paralysis is considered 01 
acuuml oi their freipient a-soeialion and of the possibility of their bein, 
dilVeient expie— ions ol one and the -anie morbid jirocess; and with progressiv 
((cnir.il) mii'ciilar almphy, the oilier forms of muscular atrophy are conutf 
end a- a matter of (oinememe. In other instances, too, diseases are arrange 
in po-it ions to whuh I hex might not he entitled, had a rigid classification c 
sx-leiii di-ea-es been maintained. 


H. DISEASES OF THE AFFERENT OR SENSORY 

SYSTEM. 

' |*l 

Loeowomi; .Vnxa. 

(7 Dm.nili*, I'l^leiiur Spinal Sclerosis.) 

Definition. \n affection (har.ieiei i/ed climeallx hv sensory disturbanei 
iiuooidinalion. tinplm i hiingv-. and inxolxemenl id' the soicial senses, pi 
tienlarU the exe- \natomuallx llieie are found degenerations of then 
ti In es ol the dot -a 1 (olimiii- ol the mid. of the doi-al rfHits. and at times 
tlie spinal ganglia and peiipher.il maxes. Degenerations ha\(' been dcseril: 
in the In.mi. partn ulail\ lliernilex leiehri. in the ganglion cells of the coi 
and III the endogenous tilin'- ef tile dm-al columns. 

Etiology. It i- a wide—piead di-ea-e, more freipient in cities than in i 
eiiuntrx. The lelalixe propm l mu max he judged from the fact that of lli." 
ease- m the neiiiolegii al di'pen-arx ol the .lohn- Hopkins llos]ntal. there \X' 
•.’ol eases of luiomiitiir ataxia Male- are attacked more frequently tl 
females, (lie pinpmtmu heme neailx In to t. The disease, although mien 
mon in the negio. I- -(’ell in them mure frequently than some author- st: 
It I- a disease of .idn 1 1 hie. the gieai ma|uiitx of ease- occurring between 
thirtieth and liltieih xeai- Oua'ionallx ease- are seen in young men,, i 
it may occur in ihddicn with heicdilaix sxphili-. Of special cail-cs -xph 
1 - the iiio-t iinport.iiit Axmrdmg to llie tigure- of Krh, l''imrnier, (>ow> 
Starr, and olhct-. in from oil in mi per lent of all ca-O' there is a lii-t 
of this disea-e In the .luhiis llopkin- llo-pital the percentage, as found 
Thomas, was (iti.l. 1'irb's uxent liguie- are most striking—of 300 ca-n- 
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I III 1 Ill’ll ' 
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pjpraolice, S!> per cent had lu.l s\|>|idi' M.. 

^longer I roHift u|kui ll (h< mme linnlv I i., 
^Without syphilis." 

tiguo. overexert toil. injniv. . \|«.,-nit■> <.-I. 
Wfcfte* are all assigned as 1'iuiM'- Tin'll .1,,' hi, i in, 
closely followed seveie <>\;><>-u i, l.i,n, 
ftWa lumbermen. who live a ini li.m 1 hi, 

gteif'^nonths, are fr<*<]in>ni 1 _\ the -ulij.o is nt I.. 

T Dotted in a few Meoliolie cm ess dm’ uni 

_ ase. Among patients 111 llie hell.a , lasses ..i V., 

r fai which there had been .i pin.- In-ion ol |ii.. 1 .11 

•are now a pood many t.ne, on i■ ■ >i<t .n ii...-1. ■, 

fhusband and wife, and a few when ihe ilnMien ,n. 

[, * Morbid Anatomy and Patholopy. Unli .i mlln I 
jjjtf the nervous system, mil eoinijilion ol /,/•'.,• ,• - 
langes. l'osieuor spinal -<leio-is, ,i 11 li<m ■ I, tIn u,, 

I now no Jonper, a- in I,'.mil., i < - lime, .m ( .|., 

[ition, for we know thill ihe dm -.it lolninu ,e 
Systems, and mum nlt<*ni|>i- I, m In .-n iii.nl. i.. 

affected in talies. and when' ill, pnni.in ||. 

arc of .tyro kind-, those with (Inn nil Imd'. .. 
ganglia, the so-, ailed rvo^. mm-, oi iool 1 1 1 • i. 

eelllLwithin (he i"id. tin ... him 

^well-determined n .'ion- ol 11dm al ohm n 
talies has shown ihai it m ii" . ..... 

• l I lie l Old 'I, : . ■! 

,.. Ill III 1 , 1 , 1 . ' 1 

C 0 rfl 7 make llp |.1--.|I|, i’s li.n l .III,I ,m r.|. ' . . • 

the dorsal lonina and 11 1<■ |,m 11i v ..I lh.; ■ ■ :. 

of the doi's.d I oimmi- Tin', m inn; -.",11 . , ■ ' ll ll' 
not seem h> I.ealVeii d. ,n ,,ie 1 1 _■ Ii.t 1 , ,, i. ... 
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neuritis which is the primary lesion in tabes. QJl- 

laid great stress on the presence of an inflammation o£i| 
the dorsal aspect of the cord, which involves the root I 
through. They point out that it is just here that the dor 
vulnerable, for at, this point—that is, while surrounded byjffih| 
almost, completely devoid of their myelin sheaths. Chang es y 
vessels of the cord, of the pia, and of the nerve roots have beta 
in tubes, and very lately Mane and Ciuillain have advanced tiwTSffliS 
that the changes in the cord are due to an affection (syphilis) of the posterior 
lymphatic s\Mem which is confined to the dorsal columns of the cord, the pit 
mater over them, and the dorsal roots. For them the changes in the nervom 
s\>lom are mil\ apparently radicular or systemic. Other observers regard th' 
pi iman change as an interstitial myelitis of the dorsal columns accompaniet 
In second,ir\ changes. 

In the belief of most authors, tahos is a systemic disease, at least i 
starts as such; hut here again there is much dispute as to just which part o 
the sen-on neurones is lirst atfeeted. The peripheral nerves, the dorsal gall 
glia, the dorsal nails, and the intermedullary portions of the neurones hav 
all heen pointed out as starting places .>f the disease. 

Flechsig, Trepniski, and others hold that, the disease is so truly systomi 
that thi> degeneration m the dorsal columns follows closely the embryologies 
systems as determined by the time of their myelimzation. Orr and fiowc, i 
easts, of general paresis, bine descrihetl in detail what appear to lie the carliei 
tabetic changes in the dorsal columns, corresponding closely to the ilescriptio 
given 1 )v Mott in certain of his eases of tabo-pavalvsis. 

With Mtirclii stain, degeneration of the root (ihres in the root entry zoi 
was a constant finding. This change was radicular in the sense, that it varit 
m intensitv with the different root- and was most marked in the sacral nr 
lumbar legions. The degeneration w.i- not found in the dorsal roots, but beg; 
within the curd ju-t bevond when* the loot fibres had lost their neuroleinn 
and their mvetin sheaths, and the authors believe that it is hen* that the fiI>r 
are exposed to the action of poisons. Tliev found no meningitis (n aciount, f 
it. Degencintcd tiliic- could lie traced into the dorsal grin matter and aunt, 
the ganglion veil- ot the .olumn- of Clarke. The long eolumus which ascot 
the cord aUo degcncialed. 

In a siudv of more advanced ca-i-. Molt found, in addition to the lesion < 


scribed above, degenciation of the doi-al fool- and some alteration of the co 
m the spinal ganglia. The lilire- ili-lal to the ganglia were practically norm 
although at time- the -cn-orv lilue-. at the |)cripherv of a limb, showed < 
generation. Within the cord, the exogenous lilue- were diseased a- alien 
described, hut he also found degeneration in the endogenous svstem of (iIn 
This was in advanced cU'C' with maiked ataxia, lie llmiks the process sp. 
both a svstemie and a segmental election, and in this he is m agreement wit I 
number of other observers In some eases the cells of Clarke's columns w 
found diseased with seeondarx changes in the cerebellar tracts. 

Mott found optic atrophv quite frequently, and believes that bud he exa 
med the optic nerves of all the eases changes would have been found in 
per cent. The other cranial nerves, especially the tiftli with its gang!) 
have been found degenerated. 
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menl, since it is mt\ rare to meet with individuals, 
ankle jerks are noun.illy absent. The combination of loss.ojl.pt __ 
with one or more of the symptoms mentioned above, especially tyth ’ 1 
nine pains ami ptosis or Argyll Robertson pupil, is practieally'$ 

These relieves gradually decrease, and one may be lost before tfcfi «j 
disappear tii.-l in one leg. 1 . 1 ,.. v , 

These are the most common symptoms of the initial stage of fawe flit 
may persist lor wars wiihoul the development of iiieoiirilmation. Thu j»4tien 
may look well anil feel well, and be troubled only by occasional attacks o 
lightning pains or of one of the other subjective symptoms. Moebiua goc 
so far as to slate that the tv picul Argyll Robertson pupil means either tube 
or geneiat paralysis, and that paralysis of the external muscles of the cy 
developing m adults is of almost equal importance, especially if it develop 
painlesdv. 

The tune between the syphilitic infection and the occurrence- of the firs 
symptoms of locomotor ataxia varies within wide limits. About one-half th 
case- occur between the sixth and lifloenth year, but many begin even late 
than this. 

The disease mav never progress beyond Ibis stage, and when optic atroph 
develops early and leads to blindness, ataxia rarely, if ever, supervenes, but th 
mental svmptoms of patc-is not mfreqiienllv follow, a sequence which must 
be kept ill mind. There is a sort ol antagonism between the ocular symptom 
and the progress of the ataxia. Ch.iuot laid considerable stress upon this, an 
both Itejemie and Spider have 'line emphasized the point. 

Vrv.xu: Srvoi — 1 lulnr Si/n, iihnii*. -The ataxia is believed to lie due t 
a distiiibanee or loss of the alfeient impulses from the muscles, joints, an. 
deep I issues, and a dist in ha nee of l he must Ic sense itself can usually ho demon 
strated It develops gradmdlv. due of the lirst imlie.itions to the patient i 
inahdilv to get about readily in the dark or to maintain his equilibrium who 
washing his late with the eve- shut W lien the patient stands with the fei 
togelhei and the eves do-ed. he -ways and has <1 1 Hit'll 11 v ill maintaining hi 
position ( Romlieig's svmptom). and lie mav lie quite unable to stand on on 
leg. lie does not -lait oil' piompllv at the word of command. On turnin 
quicklv he is apt lo fall, lie de-cend- si.ui- with moie dilhctillv than h 
ascends them (Ir ulnallv the eliar.ieteri'tie ataxie gad develops. Thu patient 
as a rule, walk- with a ~iul.. the eve- are diretted io I he giound, the bod 
is tlirovvn foivvard. and the legs me wide ajiait. In walking, tho leg is throw 
out violenllv, the foot is itu-etl too high ami i- brought down in a stampm 
tiianuer witli the heel lii-l. or the whole -ole comes ill contact with the groum 
t'llimatelv the patient mav he unable lo walk without the assistance of le 
canes Tin- gait i- veiy i li.uacten-l ie. and unlike tliat seen in any other di- 
ea~e The im ooidiii.M ion i- mu oulv m walking. Imt in the pei foimance o 
other movements If the patient i- asked, when til the leeiimlient posjuie. I 
touch one knee with the other fool, the 111 cgr.hint \ of i In* movement is vei 
evident. Imooidmation of the arm- i- le— lemmon, Imt ii-uallv develops i 
some giade. It mav in i.ne in-tatio'- exi-l liefore the im oordination of t!i 
legs. 1| mav lie te-ted h\ asking the pain lit to i lo-e In- eve- amt to touch t• i 
tip of the nose or the tip of the ear with the linger, or with the aim- thru- 
out to tiring the tip- of the linger- together The ..idmatiop may eail 
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described. They lia\c not been common in my experience. II 'mtjMigtiiil 
aLo are rare. There may bedtime spasm with d yspna a aru ^yrny In^iiiafipt ki 
In one instance at least tlie patient has died in the attack. TKera’ara;'#!# 
nasal crises, associated with sneezing fits. , ' 

The sphincters are frequently imolved. Early in the disease there, may 
be a retaillation or hesitancy in making water. Later there is retehtion, and 
cystitis may occur. Unless great care is taken the inflammation may extend 
to the kidneys. Constipation is extremely common.’ Late in the disease the 
sphincter am is weakened. The sexual power is usually lost in the ataxic stage, 

Tropliir Clianycti .—rtSkin rashes may develop in the course of the light¬ 
ning pains, such as herpes, (edema, or local sweating. Alteration in the nails 
nan oemr. A perforating ulcer may develop on the foot, usually beneath 
the gic.d toe. A perforating buccal ulcer has also been described. Onychie 
mm pio\e very troublesome. 

Aillnnimlhu'x (Chariot’s Joints).—Anatomically there are: ( 1 ) enlarge 
mcnl ol the capsule mill thickening of the synovial membranes and increnm 
in the Hinds; ( 'i ) slight, enlargement of the ends of the bones, with sliglu 
exostoses; (ii) a dull velvety appeal mice of the cartilages, with atrophy ir 
plaics (Y. 1C. Henderson). The knees are most frequently involved. The 
spine I'-alfeitcd m rare instaiues. liecurring trauma is an important elemen 
in the lausation, but trophic disturbances have a strong influence in the eti 
ologv \ sinking feature is the absence of pain. Suppuration may occur 
also spontaneous I r,let arcs. Among other tiopluc disturbances may be men 
tinned atrophy of the muscles, which is usually a late manifestation, but nun 
be Ini aimed and associated with neuiitis, In any very large collection of case 
"iii.niv instances of atrophv are found, due either to involvement of the venlra 
hoi us or to peripheral neuritis. 

Cnilmil Ni/myi/oins.-—Hemiplegia may develop at any stage of the discusi 
imue eoiiimonlv when it is well advanced. II may he due to lucmorrluigi 
solicning m consequence of di'ou-o of the vessels or to progressive cortica 
i haiiges. llcmiana'sthesi,i is sometimes present. Very rarely the hemiplegi 
is due to coarse syphilitic disease. 

Dementia painty lien fieqiienllv exists with tabes; indeed we have com 
to regaid these two diseases as simply dilTerent localizations of the same mm 
hid process. In other instances melancholia, dementia, or paranoia occur. 

I* vti via ric Srvci.—\fter persisting for an indolinite number of yeat 
the patient gradiiallv loses the power of walking and becomes bedridden ■ 
p.ii.ilv/ed In this londilion he is very likely to he carried otr by some mn 1 
i-iii lent alfectum. 'lull as pvelo-nephrilis, pneumonia, or tuberculosis. 

Tin■ ('nurse nf I hr l)isrti*e .—A patient may remain m the pre-ataxie .-ta 
foi an indefinite period; and the loss of knee-jerk and the gray atrophv ■ 
the optic nones mav he the sole indication of the true nature of the di'ca- 
In such cases incoordination i a rely develops. In a majority of ea-es ti 
progress is slow, and after six or eight years, sometimes less. the ataxia 
well developed The symptoms mav varv a good deal: Ihils the paiii'. vvlin 
mav have been exiessive at lir~t. often lessen. The di'ei~e may remain statue 
arv for veais, then exiuerhatunis meur and it make' rapid progre". On. 
sionallv the process seems to he arrested There are instances of vvliat m. 
be called acute ataxia, m which, within a ye.n oi even less, the ntioordiiiatu 
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(C) (ihNMui, r.vni.Kis.—liven though these two diseases ajg bq. B&if 
nilieil ami ol'ten associated, it is of very great practical importance to detajj- 
niine, when possible, whether the type is to be spinal or cerebral” Jo?, fiTthe 
great majority of eases, when this is established, it does not change. The 
dilhculty arises in the premonitory stage, when ocular changes and. abnor¬ 
malities of sensation and the deep relieves may lie the only symptoms. At 
this stage anv’alleration in the mental characteristics is of the utmost sig- 
Milica nee. (See (leneial l’,ire~is.) Los* of the deep relieves and liglitninj 
pains .-.peat for tain's; active iclleves. with ocular changes, especially optii 
atrophy. arc suggestive of paresis, 

( T ) Visn it.vn ciusi s and xi.i'iuuui; svmi'Toms may lend to error, and in 
middle-aged men with severe, reclining attacks of gastralgia it is always 
well to heai in mind the possibility of tabes, and to make a careful evamina- 
tion of (he eves and of the knee-jerk. 

Prognosis. —Complete recovery can not he expected, but. arrest of the 
piocess is not iiiuommoii and a marked amelioration of the symptoms is 
ficquciit. Optu-nerve atrophy, one of the most serious events in the disease, 
has this hopelul aspect -that iinooidination rarely follows and the progress 
of the spinal symptoms mav he artesied. On the other hand, mental symptoms 
are more likely to follow. The optic atiopln itself is occasionally checked. 
On the whole, the pingim-ts in tabes i- had. The expcilencc of such men as 
Weir Mitchell. Charcot, and (towers is distinctly opposed to the belief that 
locomotor atavia is ever completely uircd .Vo such ease has come under 
my personal oh-ei vat ion. 

Treatment. —To aircst the progress and to relieve, if possible, the symp¬ 
toms me the objects which the practitioner should have in view. A quiet, well- 
regulated method of life is essential. It is not well, as a Mile, for a patient to 
give up his oreupat ion so long as lie is able to keep about and perform ordinary 
work, pioudcd there is no evident mental < liange. 1 know tabetics who have 
for years conducted large businesses, and there have been several notable in¬ 
stances ill our profession n| men who have iisen to distinction in spile, of the 
existence ol this disease. Kxeesses of all soil', more particularly m bacclui 
el mine, should he imefully avoided. A mini in the pie-atavm stage should 
not many. 

Care should he taken in the diet, parln ulatlv if gastric crises have oc¬ 
curred. To secure anest of ihc disease main lemedies have been employed. 
Although syphilis plavs h an impoiiant rule in the etiology, it is univer¬ 
sally acknowledged ih.it ncilhei meuuiy nor the iodide o| pot a'sium have any¬ 
thing like the '.line mtlueuie over the tabetic lesions that they have over tin 
ordinuiy syphilitic pioiessc-.. However, when the svplnlis is comparatively 
recent, when symptoms develop vv n Inn two years of the primary infection 
the disease mav he ai tested !>v menuiv and iodide of potassium The Crein I 
authors have leeentlv spoken min h mine hopefully of the henelit of aim- 
svplnlitie treatment in eailv eii'C' of tabes, and it is well to give the patient 
the henelit of at least one llioioiigh course ol moreimal inunctions and mdidi 
of potassium. Of remedies vvlmli mav lie tried and me believed hv sum 
writers to retard the progress, the following me mnmmended. Arsenic n 
full doses, nitrate of silver in quarter-gum do'C'. Calabar beau, ergot, am 
the preparations of gold. 
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DISEASES OF THE NEliVOUS SYSTEM.* 

svmploms Hint suggest tabes. For practical purposes we are forced to Keep 
Hie distinction clearly in mind, and for this reason it seems best, at least for 
the present, to consider them separately. 

There is, however, a group of cases m which the symptoms of the two difr 
oases are associated in every combination. The name “ tabo-paralysis ” has 
been given to these cases. 

(a) General Paralysis. 

Definition. —A chronic, progressive, disease of the brain and its meninges, 
associated with psychical and motor disturbances, finally leading to dementia 
and paialvsis. 

Etiology. - As in tabes, the most important individual factor is syphilis, 
which is antecedent in both conditions nt from TO to 00 per cent of all cases. 
Males aie alTccted much more frequently than females. Tt occurs chiefly 
between the ages of thirty and fifty-tiic, although it may begin in childhood 
as the result of congenital syphilis. An overwhelming majority of the ea«w 
aiem married people, and not infrequently both husband and wife are iillectcd 
or one has paresis and the other tabes. Statistics show that it. is more commoi 
in the lower classes of society, bill in America ill general medical practice tin 
disease' is eeitamlv iimie common in I be well-to-do classes. Heredity is i 
more important factor here than in tabes, although its influence is not great 
An important piedisposing cause is “a life absorbed in ambitious project 
wiib ail its stlongest menial efl'orts. its long-sustained anxieties, deferrei 
hopes, and straining expectation " ( Mickle). The habits of life so froqiioiitl 
seen in mine business men ill oill - large cilics. and well expressed by th 
phi,ise " binning the candle at. both ends," strongly predispose to (he dlseasi 
Morbid Anatomy.—The dura is often thickened, and its inner surfai 
max show the various loinis of In pert i opine pachymeningitis. The pin 
cloudy, thickened, and adherent to the ooitov. 'flic eerebro-'piual fluid 
increased in the meningeal span's, espeeiallv ill the meshes of the pin, and 
tunes to such an extent as to le-emhle cysts. The brain is small, and weig' 
less than noimal. The eoiivoluiions are atrophied, especially ut the union 
and middle lobes. In acute eases the loam may be swollen. In penoniie. m 
o'dematous The In,mi (ortex is iisiiallv led. and. exiepl in advanced cti'i 
il mav not he aliopbied, the nliophv of I ho bemi'pheies being at the expel 
nf the white matter. The lateral ventiieles aie dilated to iompeiisate for t 
atropln of the hum. and the ependyma mav he granular. The fourth vi 
tnole is more constantly dilated, with granulations of its floor covering ! 
calamus soriptoriii', a condition seldom seen in am other alfeitioii. 

//cdo/m/iid//// there i- atrophy of the nerve lihivs. especially the tangen 
and siipra-radul, degeneration of the lteive iell~ of the cortex, and a gi 
overgrowth of the neuroglia, with the presume of numerous giant -pidei ci 
In the dilated adventitial spaces of the blood-vessels there is a gloat act in 
latum of cells- -plasma cells with a few lymplioevtos and an occasional n 
cell. In the tissue itself are found Hie curious rod-'hnped structuns. wl 
are derived from the vessel walls. Compound ginnulai impa-ilos ate : 
found near necrotic areas. There i' often a veiv great iimen-e in the -i 
blood-vessels, and various kinds of alterations of the vessel wall' have 1 
described. The improved method' of staining the iieuro-libiil' (Caj.il 
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delirium, as it is called, is, however, not characteristic, as was : 
posed;' of paralytic dementia. Besides, it does not always occur, but 
stead there may lie marked melancholia or hypochondriasis, or, in. < 
stances, alternate attacks of delirium and depression. 

The facies has a peculiar stolidity, and in speaking there is ffiarijedlja 
lousncss of the 1 ips and facial muscles. The tongue is also tremulous, and 
he protruded with difficulty. The speech is slow, interrupfSC and blao#A 
Writing becomes difficult on account of unsteadiness of the hand. letters 
syllables, and words may be omitted. The subject matter of the patienf 
letters gives valuable indications of the mental condition. In many instanceo 
the pupils arc unequal, irregular, sluggish, sometimes large. Important 
symptoms in this stage are apoplectiform seizures and paralysis. There may 
be slight syncopal attacks in which the patient turns pale and may fall. Some 
of these are )irlil mal. In the true apoplectiform seizure the patient falls sud¬ 
denly. becomes unconscious, the limbs are relaxed, the face is flushed, the 
breathing stertorous, the temperature increased, and death may occur. Epi¬ 
leptic seizures are more common than the apoplectiform. There may lie 
a definite aura. The attack usually begins on one side and may not spread. 
There nisiV be twitching* either in the facial or brachial muscles. Typical 
Jacksonian epilepsy may occur. In a case which died recently under my 
care, these seizures were among the early symptoms and the disease was 
regarded as cerebral syphilis. Iteeiirring attacks of aphasia are not un¬ 
common. and paralysis, either monoplegic or hemiplegic, may follow these 
epileptic seizures, or may come on with great suddenness and be transient. 
In this stage the gait, becomes impaired, the patient trips readily, has diffi-.. 
cultv in going up or down stairs, and the walk may be spastic or occa¬ 
sionally tabetic. This paresis may be progressive. The deep reflexes are 
iisiiallv increased, hut may be lost. Bladder or rectal symptoms gradually 
develop. The patient becomes helpless, hi*dridden, and completely demented, 
and unless care is taken niav sulfer from bedsores. Death occurs from exhaus¬ 
tion or from some inleicurrent alfeetion. The spinal-cord features of dementia 
paralvtica may come on with or precede the mental troubles. There are eases 
in which one is in doubt for a tune whether the symptoms indicate tabes or 
dementia paralytica, and it is well to bear in mind that every feature of pre- 
alaxic talios may exist in the early stage of general paresis. 


( h ) Tithn-inruliixif. 

Emphasis has been laid on the probable identity of the processes underlyin' 
tabes and dementia paralvtica. the spinal cord in the first case receiving th 
full force of the attack, and the brain in the second. It lias been thought ilia 
stress is the factor which determines the location of the process, and that me 
whose occupations require much bodily exercise would be apt to have tube 
while those who-e activities are largely mental would suffer from pared 
Fsually when the cord symptoms are pronounced the svmptoms from the lira 
remain in abeyance, anil the rever-e is also true. There are exceptions 
this, and cases of well marked tabes may later show the typical symptoi 
naresis, but even then the ataxia, if it is not of too high a grade, oft 
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the-course of lal.es, ami tin mi-lake mu-1 mu he ma.le ..I u -.m.Iiu- ih.-n 

all ns genera! paralysis. |„ -u.-'h in.Manees the .I may he,,,,;, . i.-ai am 

remain so In 1 lie etui. 

Diagnosis. The recognition Ol gom-ral paiah i in 11.*■ -inn I lap.' i 
extremely dillieidl. as il is oll.-ii impos-d.l, I,. .. 'lie 1 ha 1 im- ! Ip all- rs 
tion ill conduct i- anything more than one ..I lb-- nu....l m pha 1 n. win. 
most men are al limes -ulm-i. 'Ihe l.ill.m ur- 'l'-eripiion lo I ' ’I ' '"i ' ■" 

ail mi nil >le presentation of the diagnostic ehaia.-n-i- of the .-ally lape ol lb 

disease: “ If should armt-e -u pa am if. I'm in lam ■ a .. he.ililo mai 

in or near the ..f life, di Im.-llv not th- ' m-nmi-.' m uuUi.-. m m ■ 

rasthonie Ivpe. -la.w.- some !.. - "I m 1 en —t min al ...11 *u ' [ 11 p-‘ 111 1 1 ba u- 

ollmi.lilie to them: if lie lie,mile- Vanilr'h al. ell! mind. .1, led!, . twill 


[i*• hini'f! f in 


attending to tlu-m: il lx* m.- \:»r\iu:/!y ... •. mo.. 

ferellt, tieplipent, apathetic, ilii-om idm ste. ami. a'lhoiiph aoh lo I"!be,.. I 
routine duties, hi- alultly l- lake up n.-vv v.oii i . O" mallei foot I'"!' 

diminished : if lie ran h- w-ll I.Old nan.la! ail.. and .. 

conception, pereeplfon. ietl<-,-l ant;, jmlgita-lyt.; I dm, ■ . an an,--.mud la-I. . 
initiative, and if ev-riimi :uu unwmil. d .. -"ei pig. a al l.n ipia-: i i ll 

emot ions are int.'ii- ' a d and ea -: 1 v el ia up.-. • u a.1 "a.I . 11. mi t -Pi 

causes; if the -.-Mini in-liliH u nm r.-a-m.,!■! emim.'ad : bid,, ' nm 1" nm 
are even slightly blunt, d: ; f ib. p.-r-.m in .pa ' mu veil, ., p;.„ 

apathy his own's,t- of imlem; me and irniai. dm and Ua n ".a a 

and especially if at ..- he bun-,-!! in III- i- a- liphl and -mb!, id . la: 

Spain to do so; if any pinpl'Hi,- of e.-relnsl va o nclm d: "nn.uice a 
not iced, however vapue or vallaba . 

'I'hero are eases of ear,-1,nil -yphili- which . !.!v •iinulai. •hoe oils par 

Ivliea. The mode of on-d i- imporlanl. pari a ularlv w- ! s’is Mi. mi 

toms are usually early in ;di:!i-. Tin- alVc-tyt* "I tla- .. -md toiip 

is not present. Kpih-ptie seizure an- more eonuno" am! mu., ■ 

cortical or daeksonian ui aba r;a na". I la: e . pan - ■ 1 1 1 '' 1 ' ’ U 

sTmploms of general pare-!- . ta.i eommmi n ' o.'iia-el im, will, ''a- dev, 'o 

ua-nt of pnmmats or delinite pumuiatoii- meinuz e -. ’ h> e - '' n I 

hand, instances of par.-is folb.v mp closely upon tla- .. 

...4. • .,,,. 1 . ili,.!,. ip.iv In* i h 11 hill' H"»r<* ;i ;irWrr 


iiioImi i! ; hi 11*.111» 


hand, instances of pare-is u 
Post mortem in such ea-,- 11u- 


nothinp u" 
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h Iciohs !iinl‘ diffuse ineningo-enccphalitia, which may present nothing dys-fl 
(unlive, Imt the lesions, nevertheless, may he caused by the syphilitic virtsflif 
Cases also occur tn which typical syphilitic lesions are combined with the ojtli-j 
miry lesions of dementia paralytica. There are certain forms of lead enoffph-l 
alopalhv which resemble general paresis, and, considering the association on 
pluinbisin wilh arterio-sclerosis, it is not unlikely that the anatomical sab-1 
siialum of (lie disease may result from this poison. Tumor may sometimeSj 
simulate progressive paresis, but in the former the signs of general increase 
of the intracranial pressure are usually present. The Wassermann reaction 
(see S\philis) is present in n majority of eases. 

t'ljluilingiioUvi.— -The study of the cellular elements suspended in the cere-! 
bro-'piiial iluid, first instituted by Widal and Havant (1900) in cases of de- \ 
mentis paralytica, has tome to be an important diagnostic measure, particu- | 
In 1 1\ m tabes and paiesis. In both of these alTectionsjsjiinal lymphocytosis is . 
tin' rule ami is usually associated with a marked albumin reaction—the nor¬ 
mal fluid containing no albumin, or at most minute traces, and',.a negligible r 
number of formed elements. It is simply the expression of a subacute or ! 
chronic inllamimilon process, just as polymorphonuclear leukocytosis is char- ( 
acterislic of an acute process. It is, however, tirst and foremast the syplv.'~*-; 
triad- tabes, paresis, and eerebro-spinal lues—which is suggested by lyiii^'' 0 
evtosis in the spinal Haul. Positive reactions, cy I ((logical and chemical,'?/® 
among the earliest somatic svmploms. and may therefore clear up obscure 
vases of talics and paresis, just al the time when diagnosis is most difficult. 

Prognosis.— The disease rarely ends in recovery. As a rule the progress 
is slowly downward and the else terminates in a few years, although it is 
occasional!' prolonged ten or fifteen years. 

Treatment.—The only hope of permanent relief is in the cases following 
syphilis, which should he placed upon large doses ml iodide of potassium, and 
given a mercurial course. Careful nursing and the orderly life of an asylum 
are the onlv measures mvessmy in a great majority of the eases. For sleep¬ 
lessness and the epileptic seizures bromide* may he used. Prolonged remis¬ 
sions, which are not uncommon, are often erroneously attributed to the action 
of remedies. Active treatment in the early stage by wet-packs, cold to the 
head, and systematic massage have been followed by temporary improvement 

Haliers Zoster 

(Emin: And? Ihnnorrhnjir hi/lawmation of the Dorsal Hoot Ganglia). 

Zoster i- an acute specific disease of the nervous system with a looalizatio 
in the ganglia of the posterior roots (Head and Campbell). There are hivmol 
rhages and mllammatory foci, vv ith destine!mu of certain of the ganglion cell 
leading to degeneration of their u\is-cyUnder processes. W. T. Howard li. 
show ii. even in the herpes fac ialis such as accompanies pneumonia, that luemo 
rhagn lesions akm to those of true /.osier are demonstrable ill the Ca-seria 
ganglion. The two conditions, however, are etiologically cpnte distinct. 

Clnuiffard reports cases which indicate an extension of the process fro 
the posterior ganglia to Hu 1 neighboring meninges. There mav be pains dov 
the spine, girdle pains, and exaggerated knee jerks with marked lymphocytes 
llcii.es uurieuljris is associated with lesions in the otic ganglion (Ham- 
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M), and this form nniv lie i out pin all il w ilh .I 11 an-ient fat ,al pai alipi- at 
ietitncs with sc\ere auditor! sini]>ti>in- 

In zoster there is often ti prodromal pcimd. in w 111 < It the pit a nt feel- 1 
1 pain.^and the ra-li conics out on the tilth! m Imuth 1I.1 \ 'I In ihui.nle 
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nnturalh lo-t on lllg lit the dl-tm'lmn III till’ kill In 111- limn tin 'hm 


Of the limit-. It 1- piv-cnt in it- Hptial Imm mil\ win 11 tin tlnn.nn •■aiiel 
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HL DISEASES OF THE EFFERENT OR MOTOR TRAC 

\ Hi' \\ IIHI.I-. I l; \t 'I 
] I’tiot.ui s-n 1 (Cl MUM 1 Mi 1 1 1 m: \iliofifi 
(Poliomylilis Anh rinr < lii’Hi n.i 1 ///;/.,//../»/. /. / ./■/. , . •• . I’lmin - 

liii.lnii I’linihi-i 1 

Definition.- \ ilt-ea-e t h 11 .n h 1 i/'''l It' a I V mi • ih ■■ in ■ it urn nf t In m.. 

tract. The ulmh tt.nl I- n-ii.illi im 1 il\eiI Imt at linn the ... 

limited to the loilei -1 pun III \--ni i.ilcil -a. 111 1 1 i |• ’i ■ -im • • t i• ■ |' •. 
the lit It s( le-. 11 il n 1 1 in 1 1 with tin u 1 1 n h - - pa In 1 i 1 n 1 1 1 l . ^ I III** a l! < • t in 
as a rule de-i 11! a • I a t'.i 1 1 I n n in; t m'l i In i ini ' 1 1 .1 1 1 e* it \ nit I *i 1 * * i *■ 

muscular at i "pin “! - nnia! ni u 1 ij ( n i a in . ■ el 1 “i . 1 11 iat* i a! ■< I* i n i uni 

pl'ngres-iio lnilli.il p.ua'i-i- \ -h'W at T i ipti. h - ■. 1 1 1 ■ * ' 1 1 tin nnitni leinmti 
the allatolUJl al ll.t-l-. a lul t h' dl'U-el nlu nl tin W 1 1 ‘ 1 1 «• luotnl path llivni.i 

ill mail! ease-, the mi tu al. tnilnat. ami puia! i > n; n Tin n m.i, ■ ’in 
in il.-i ul;i r atiopln with lilth "I l " 1 -pa-m m pm " i\e wa Imp i ' 1 iii.u 

S|ia-III tltld preal im h a-e i 'i 11" 11 th n - I u "I h< ' t III h a h aiId• *1 met' 

of imohemeut of tlie nmlm nm h ' in tin 1 ri■ 1 11! a -a "... lahm u'.u; 
para 11 -i- ; while in ot in -i - ,i.m ii with atlnphi n | “ * I .i I i • "I tin aim ) 

spastic (multi ton ill tin Inn- am! Iiiilli.il hill I."e. ■ hip ami -i 

'if i nrtleal |e-io|| Till -e \al mil- -tape- unr. I" t 1 e "d ill lh' -ann i .i-‘ 

For ( ou\enieiu e, 1 in 11 *.i r lia 1 .1 1 >' s 1 - will In ' mi ’Int'd -* [». 11 .* I' Iand 1 I 

here take up together /um/n ->o . niH-iil'ir • ihn/,hi/ and <i m //•.//-./*// u I'll, 
Si li'rifi*. 

The ilt-ea-e i- known a- tin- \rnll-l»Uilietmc t.pe of pi op I e - - |\ e mu set 
atrophy mnl a= CiuieilhleT' jial-j. aftei the 1 n neh ph.-n'ati- who early 




902 


DISEASES OF THE NERVOUS SYSTEMi- ' 

scribcjl it. Luys and Lockhart Clarke first demonstrated that the cells <,'! tip 
ventral horns of the spinal cord were diseased. Charcot separated two tJJMb* 
one with simple wasting of the muscles, due, ho believed, 
confined to the ventral horns (and to this he restricted the name gro$pes|»e 
muscular alrophv—type, Arau-Dueliennc) ;.the other, in which i&ere-WMtega** 
tic paralysis of the muscles followed by atrophy. As the anatomical basis for 
this lie assumed a primary degeneration of the pyramidal tracts and a second¬ 
ary atrophy of the ventral horns. To this he gave the name of amyotrophic 
lateral sclerosis. There is but little ovidence, however, to show that any such 
sharp distinction ean be made between these two diseases, and Leyden and 
Cowers regard them as identical. 

Etiology.— The cause of the disease is unknown. It is more frequent in 
males (Iran in females. It allects adults, developing after the thirtieth year, 
though occasionally vomigcr persons are attacked. A large majority of all 
ca.sc.-Tor progre-sive muscular atrophy under twenty-five years of age belong 
to (he dystrophies. Cold, wet, exposure, fright, and mental worries are men¬ 
tioned a- possible causes. Erb has lately called attention to certain cases fol¬ 
lowing injury. Hereditary influences are present in certain eases. The rare 
form "winch occurs in infancy usually afTccts several members of the same 
family. Hereditary and family influences, however, play but a small part in 
llu* eiiologv or Ibis disease, and in this it is in contrast to progressive neural 
limsciihirTiirophy and the dystrophies. Vet, in the Farr family, which L 
recorded some years ago, in which thirteen members were affected in two gen¬ 
erations. with flic exception of two, the eases occurred or proved fatal above 
Hie age of forty, and Hie late onset speaks rather for a central affection. The 
soaslic form may develop laic in life—after seventy—as a senile change. 

Morbid Anatomy.— 1 The essential anatomical change is a slow degenera- 
ti,, n of (lie motor path, involving particularly the lower motor neurones. 
The upper neurones arc also involved, either lirst, simultaneously, or at a 
later period. Associated with the degeneration in the cells of the ventral 
horns there is a degenerative atrophy of the muscles. The following arc the 
important anatomical changes: (») The gray matter of the cord shows the 
most marked alteration. The huge ganglion cells id the ventral horns are 
atrophied, or, in places, have enlirelv disappeared, the neuroglia is increased, 
and the meduHated fibres are much decreased. The fibres of the ventral 
nerve-roots passing through the white matter are wasted, (b) The ventral 
roots outside of Hie cord arc also atrophied, (c) The muscles which an* 
affected show degeneiative atrophv. and the inter-muscular branches of tlm 
motor nerves arc degenerated, (d) The degeneration of the gray matter '- 
rarely confined to the cord, but extends In the medulla, where the nuclei of 
the motor cerebral nerves are found exten-ivelv wasted. (<■) In a majority oi 
all the eases there is sclerosis in the vcntro-lateral white tracts, the latoi.il 
pyramidal tracts particularly are diseased, but the degeneration is not confined 
In these tracts, and extends into the vcntro-lateral ground bundles. The dirnt 
cerebellar and the ventro-lnteral ascending fraets are spared. The degenera¬ 
tion in the pyramidal tracts extends toward the brain to different levels, and 
in several eases has been traced to the motor cortex, the cells of vvhuh havi 
been found degenerated. In the medulla the medial longitudinal f.i'eiculu- 
' ’’ — 1 'h In those eases in which no sclerosis has beer 
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■y'found in the pyramidal trad.' there has hivn a sclem'i- <>i tin- xonln> lalei 
: ground bundle (short I rads). 

Symptoms.—i'Irregular pains max pin ode ihe onset of iIn- xx.i'tmg, .11 
-cases may lie treated for diromc ilu'iimaii'm Tim hand' aie u-uall\ lit 
affected, land there i' dillieully in perfoi mmg I u .1 n- n 1.11111 Ml I a 1 inn- Tl 
muscles of the hall of the llmmh xx.l'to oailx. llun tin mleni--ei and Ini 

bticales, leaving IlliUhed depressions liolxxeen ill!.I.n.npal lioin- I llmialr 

the contraction of the ||e\or and extoii'iir uui'ih' and 1 In oxiiemo at 1 < 1;<I 
of the thumb musehs, the iiitereso.i, and 1 11 in In it ale' pinilmo-. the 1 Ian hai 
—main ill i/nlfr of Dnellenne Tin 1 llevo'ol the Ion aim .lie 11 u.nlx mxoln 
before the extensors. In the shoiililfi-gndle tin- deltoid 1- III-I all'.till, 
may XX’ll.'te exell licfore the Olhei inil'i'le' ol the ii|i|iei ■ \ 1 1 < in 1 1 \ din lull 

niu.sdes are gradually atl.nkod, the 111>|>• ■■ pail ol tin- h.i|« m loin: n man 

Unaffected. Oxx 1110 |o the fivhlolle" of the mini |c- x\ lin h i ■ | ■ | >< .1 1 il.lln In. 

tends to fall fonxard The plalX'ina mxonlc- i' iinallulid and olion h\|n 

trophies. The amt'and Ihetiiink mii'ele' max he mm h at 1.>|d.i. .I In Ion 1! 

legs are uttai led. Tile l.ne mil'eles .11 e al l.n lo d lale I 11 1111.1 1 • I \ I In inli 

costal and ahdominal nni'de' max he ni'olnd ihe \\. 1 -111 ■ ■ jinn.id- io . 

extreme grade, and the patient max lie ,t< 111.1ltx “'kin and l.oin and. .1 

“ lixiing skeleton'." the i a-i ' an not .11 in ' mu 1 inn and " id 

n 

shows." , llefnimille' and 1 mil 1 ai 1 1111— n -nil. uni lonlo-i- 1 alnco I alwa 
present. A eui uni'txx ill lung of the mil-i lo I Ida dial loll I I a m'niiHi xm 
torn, and may on nr in nm-ile' xxlmh aie not u 1 all.nlo'd li 1 a mo 
important '\mplom, Imt 1 mil. a' xx.i' honieil. -111■ ■ I a 'h.nnnii 1 
feature of the di'oa-e. The iinlahilil) id lie inu-ih- is imna id Si 11 
tiQn is UIl I ill p.l 11 < -d. hut tin- I >.1 1 II Til max 1 > • 11 .1 da 11 ■ ol niimline and toldin 
of the atrected liinh-. 'Idle galxamt and laiadu 111 1 1 a I *1 1 1 1 \ of tin 11111 il 
progrossixely dimini'he' and max heionn ' .Mini, tin- yalxaitn |o 1 1 tin/ I 
the longer tline In 1.1-1- nt i.ipid xia-twig and pualx-i tin nailnni ol 1 
general ion max I" ol.iained dho e\i ilalnlitx ol iho mixi linid, m.i, | i»'i 
after the mii'ele' luxe ira-ed lo 10-poml d In h*. ol poxxi 1 1- ii u.dlx pi 
portionate lo the xxa-ting 

Tile fo 1 ego 1 ny r ill -I 1 l|itlull applies to the gmup ol iao- in xxlindi I 
atrophy and pill a lx -I- me llai I id ill nil u a- < n.xx ■ i - tali' 11 III ol 11 " I i .1 
those xxhull (dianoi ■]• -t 11U' .1 anixntiophn 1 . 0 . ml n I010-1-, -pa In pain 
sis precedes the xxa-ling I In- limit atiopln 1 11 ~ 1 inxolx. lln 1 aim .1 
then the leg'. The ro'h \o- an gioatlx linn a ul II 1- nm ol the line " 
ditions in xxlllell 11 J.I'X ilonii-m.n he ohlained d In- Iim-I IX pn al 1 • mil 1 1 ion 
spH'tic paraplegia max In piodmed. On -tailin' lo xxalh. tin painnl .o 
glued to the ground and inalo - imdlei Inal all. lent lo III! lln lo. ihoii f. 
or ti ve short ipl iek -I op- III * 1 t.ll.i ‘11 oil lln* IO. •- >x 1 1 h the I n .d . 11 11 oxx 1 1 I ol x\ a i 

and finally he stall'nlf -onn 1 .. xx nh gnut Mpnlilv .. of lln palm 

can xvalk up and down 'tan- I" tt»*i Ilian on tin 1 *' el I in .xa-luej 1- in*, 
so extreme as ill tin* alotin lo'in and tin lo-- •.I poxxi r max ho out of p 
portion to it. The -phmetni- ai" unallicteil • mil po\x> 1 max In' lost rm 
Oases are met with xxlneh lone-pond .miiial" x to Ihe 1hnn.1l pullin' gi\ 
by Charcot of ainxotroplne lat. m! -d-io-i-. d m - aie noi nrx .nmmon. a 
it is nnieli more 11-ual to lux.- a eomhination of the txxo lxp. -. A Ihici 
atrophic j^iralvsis with inc-rea-ml n llexe» 1- often met xx it h I Im-e dilTercn 
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depend upon the relative extent of the involvement of the upper and lower 
motor 'segments and the time of the involvement of each. The condition may 
be unilateral. 

As the degeneration extends upward an important change takes place from 
the development of bulbar symptoms, which may, however, precede the spinal 
manifestations. The lips, tongue, face, pharynx, and larynx may be involved. 
The lips may 'lie affected and articulation impaired for years before serious 
symptoms occur. In the final stage there may be tremor, the memory fails, 
and a condition of dementia may develop. 

(lowers gives the following useful classification of the varieties of this 
affection: (I) \tonic atrophy. Incoming extreme; (2) muscular weakness 
with spasm. Imt without, wasting or with only slight wasting; and (3) atonic 
alropln, raidy extreme in degree, with exaggeration of the relieves. These 
conditions may “coexist in every degree and combination—between universal 
atonic atrophy on the one hand and universal spastic paralysis without wast¬ 
ing on the other.” 

Diagnosis. —Progressive (central) muscular atrophy begins, as a rule, in 
aditll life, without hereditary or family influences (the early infantile form 
being mi exception), and usually ulfeels first the muscles of the thumb, and 
gradually involves the mtorossei and linuhricalos. Fibrillary contractions are 
common, electrical changes ncuir, and the deep reflexes are usually increased. 
These characteristics aie usually siillieient to distinguish it from the other 
forms of muscular wasting. 

1 !n syringo-myelia the symptoms may lie very similar (o those in the spastic 
form of miisiiilar atrophy. The sensory disturbances in the former disease, 
as a nile, make the diagnosis clear, Imt when these are absent or but little 
developed it may he very dillicult or even impossible to distinguish the diseases. 

Treatment.—The disease is immable. 1 have never seen the slightest 
benefit limn drugs nr electricity. The downward progress is slow hut cer¬ 
tain, though in a few eases a temporary arrest may take place. With a history 
of syphilis, mercury and iodide of potassium may he tried, and (lowers recom¬ 
mends courses of arsenic am) the hypodermic injection of strychnine. Prob¬ 
ably the most useful means is systematic massage, particularly in the spastic 
eases. 

Itidlmr Parahini* ((ihiMo-lalrio-laryngeal Farulym). 

When (he disease atfeets the motor nuclei of the medulla first or enrly. it 
is called bulbar paialy-i'. hut it has practically no independent existence, a- 
the spinal cord is sooner or later involved. 

Symptoms.— The disease usually begins with slight defect in the speech, 
and the patient has dilliculti in pronouncing the dentals and lingual'. The 
paralysis starts in the tongue, and the superior lingual muscle graduallv be¬ 
comes atrophied, and finally the mucous membrane is thrown into transverse 
folds. In flu' process of wasting the fibrillary tremors arc seen. Owing to 
tins loss of power in the tongue, the food is with ditliculty pushed hack into 
the pharynx. The saliva also mav he increased, and is apt to aeemnulati 
in the mouth. When the lips become involved the patient can neither whi'th 
nor pronounce the labial consonants. The mouth looks large, the lips art 
' —.i 4Wi> is constant drooling. The food is masticated with difli 
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the atrophic muscles, but also in muscles and nerves wta^n w* wppj&totly 
normal. ' *’ ,^jV. -' 

This form of muscular atrophy seems to stand between the Cfcitntk form 
and the muscular dystrophies. Occurring in families and i te glfllririg . fe early 
life, it resembles the latter, but it is more like the former^ •thli-fflaaHary 
contractions ,and muscular twitchings are common, that the small muscles of 
the hand are apt to be involved, and that electrical changes are present. In 
the prominence of sensory symptoms it differs from both,.yIn of ampir«i 
double club-foot this disease should be suspected. 

3. The Muscular Dystrophies 
(Dystrophia muscularis progressiva, Erb). ■ 

Definition.—Muscular wasting, with or without an initial hypertrophy, 
beginning in various groups of muscles, usually progressive in character, and 
dependent on primary changes in the muscles themselves. 1 A marked hered 
itary disposition is met. with in the disease. 

Etiology.—Mo etiological factors of any moment are known other thai 
heredity. The influence may show itself by true heredity—the disease occur 
ring in two or more generations—or several members of the same generatio; 
may be affected, showing a family tendency. Many members of the sam 
family may be attacked through several generations. Males, as a rule, ar 
more frequently affected than females. The disease is usually transmittc 
through the mother, though she may not herself be affected. As many as 2 
or 30 cases have been described in five generations. In Erb’s cases 44 per eei 
showed no heredity. The disease usually sets in before puberty, but may I 
as lute as the twentieth or twenty-fifth year, or in some instances cv< 
later. 

Symptoms.—The first symptom noticed is, as a rule, clumsiness in t 
movements of the child, and on examination certain muscles or groups 
muscles seem to be enlarged, particularly those of the calves. The extern* 
of the leg, the glutei, the lumbar muscles, the deltoid, triceps and ml' 
spinal us. are the next most frequently involved, and may stand out w 
great prominence. The muscles of the neck, face, and forearm rarely still 
Sometimes only a portion of a muscle is involved. With this hypertrophy 
some muscles there is wasting of others, particularly the lower portion 
the pectorals and the lutissimus dorsi. The attitude when standing is ' 
characteristic. The legs are far apart, the shoulders thrown back, the s) 
is greatly curved, and the. abdomen protrudes. The gait is waddling 
awkward. Ln getting up from the floor the position assumed, so well km 
now through (towers' figures, is pathognomonic. The patient first 1* 
over in the all-fours position and raises the trunk with his arm-: 
hands are then tinned along the ground until the knees arc reached: i 
with one hand upon a knee ho lifts himself up, grasps the other knee, 
gradually pushes himself into the erect posture, as it has been expressed 
climbing up his legs. The striking contrast between the feebleness of 
child and the powerful-looking pseudo-hypertrophic muscles is \erv chara 
istic. The enlarged muscles may. however, be rolutiielv very strong. 

■ 1, s , ' !, so is stow, but nrogressixe. Wasting proceed- 
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Jnceipf the enlarged condition of tin* muscles dis.ippe.it \i tlu- 
d distortio ns and contractions are lommnn. 

BUsdesof the shoulder-girdle are neatly always a lb vied ■ .11U in tlu- 
during a symptom upon which Erb lav s great -ire— With the 
the arms, when one endeavors to iifi ilic palicnl. the shoulders 
„ c=ir to the level of the ears, and one get 1 - the impression as though the 
liilawflfreslipping through. These "loose shotildeis" aie \ci\ i lui.a ii i 
. 'iSie abnormal mobility of the shoulder-blades gi\c< 1 In-in .1 winged 
ppearance, and makes thosmus seem much longer than usual when ihe\ are 
. out. 

_ The patients complain of no sensorv symptoms. The atiophie mu¬ 
scles do.not show the reaction of degeneration except in evtiemeh rale ill 
stances. 


Clinical Ponna— A numher of illirerellt type* have Iteeii described, depend¬ 
ing upon the BgC at the Ollsel. the muscles lirsl nHVeli-d. the m.urrelice of 
hypertrophy, the prominence of heredity, etc. Hut Krb Ini* shown that there 
is no sharp division between these dilTcrciit forms, and classes them all under 
the name of ihislrujihia tuiisi iilnri* prugrrs miu. b‘or eonveineiiee of descrip¬ 
tion he subdivides the disease into two large gmup*: 

I. Those eases which incur ill c I old hood. 

II. The eases occurring in youth and adult life. 

The first division is subdivided into ( 1 ) tin- hvpcrlropliu and the 
atrophic form. 

Under the In peril opine foim. which i' the p-i ado hvpeilrnplm in 11 -< 11 l.ir 
paralysis of authors, he thinks it is useful todi immitsh between the ia-e. in 

which (a) the enlarged iiui'iles have iindeig. lipum.iUisis 1 <■. p-eudo 

hypertrophy—from those (/<> in which theic i~ ., ic.d Inpciimpliv 

The atrophic form al-o includes j« ( , sills In- 1 - I-1) Tim ■ • ui-e- in which 
the muscles of the fn< e are involved eailv: tin 1 m lespniiil- in tIn- mlanlile 
form of Duehenne--the Eandou/v-|)e|emic tv pi. ( b ) ’I lm-e hi ■- in vvlneli 
the face is not involved. 

I. Dystrophin imi'i i<lnrt\ mui nifniiliim. 

1 . Il v perl lupine form 

(il) \\ nil pseudo liv pel 1 lupin 

(ll) With leal ItV pel ItnpIlV. 

2 . Atropine lorm 

(«) With piimaiv iiivolvemeuf of the face (infantile form of 
I tin holme | 

(b) Without involvement of the fan 

II. Dystrophia imm alnii* wen jimmim wl iiiliillnruni ( Erb'- 

jnvenile form). 

Morbid Anatomy,— \i muling to Erb. tin d 1 -< a-<■ mn-i- 1 - m a ili.ue/e in 
the muscles themselves. \l lii-t tin- nni'ele tiln• - hvpi-itiophv and bemme 
round; the nuclei Ilieiea-e, and the musclc-liloi - mav homme li--u 1 • <I At 
tho same time there i- a slight imria-i' in tin- mum 1 live ti--ne Sooiut or 
later the mtisclmfibres begin to iitiophv. and 1 1 inn let Is mine gnallv in¬ 
creased. Vacuole'ainl (i"Ure-app' u and tin Him' linnllv Is mine mmpletelv 
atrophic, the connective tissue l» mining inurkotlv meiea-ed bat may Is; 
deposited in the connective ti-siie to ,-m h an extent a- to (aii-s; hypertrophic 
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lipomatosis—pseudo-hypertrophy. Tlie different stages of these changes may 
he found in a single muscle at the same time. f 

The nervous system has very generally been found to be without demon 
st ruble lesions, but in certain cases changes in the cells of the ventral hor' 
have been described. ’ ' 

Diagnosis,—The muscular dystrophies can usually be distinguished read?" 
from the oilier forms of muscular atrophy. ‘ ' 

(ii) In |he cerebral atrophy loss of power usually precedes the atrophy 
winch is either of a moiioplegic or hemiplegic type. 

(//) lwmu ]irogressive (central) muscular atrophy the distinctions art 
plainly marked. This form begins in the small muscles of (lie hand, a situn 
turn rarely, if ever, affected by the dystrophies, which involve first, those o 
the calves, the trunk, the face, or the shoulder-girdle. In the central atrophy 
the read ion of degeneral ion is present and fibrillary twitchings occur in boll 
the atrophied and lion-atrophied muscles. In many cases, in addition to tlx 
wasting in tli(‘ arms, there is a spastic condition in the legs and increase in th< 
reflexes. The central atrophies come on late in life; the dystrophies develop 
as a rule, early, bi the progressive muscular dystrophies heredity plays ai 
important mlr. which in the central form is rpiite subsidiary. In the ran 
cases of early infantile spinal muscular atrophy occurring in families tin 
svmploins are so characteristic of a central disease that the diagnosis present: 
no difficultv. 

(i) In the neurilie muscular atrophies, whether due to lead or to trauma 
the general characters and the mode of onset arc distinctive. In the case- 
of multiple neuritis seen for the lirst time at a period when the wastin' 
is marked there is often difficulty, but the absence of family history and tin 
distribution are important features. Moreover, the paralysis is out of proper 
turn to the atiophy. Sensory symptoms may be present, and in the cases n 
which the legs are cluellv involved there is usually the slepimge gait so chai 
acteiistic of peripheral neuritis. 

(</) Progressive neural muscular atrophy. Here heredity is also a facto: 
and the disease 11-11.1!Iv begins m early life, but the distribution of utropliv 
and paralysis, vvlmli in tills affection is at lirst conlined to the periphery o 
the extremities, helps to distinguish it from the dystrophies; while the oeem 
renee of sensory symptoms, fibrillary contractions, and the marked decrease 11 
the electrical excitability usually make the distinction clear. 

'Die outlook 111 the primary muscular dystrophies is bad. The wastin. 
progiesses uniformlv. uninfluenced by treatment. Krb holds that by eleetricit’ 
and massage the progress is occasionally arrested. The general health shout 
be carefully looked alter, modern! ■exercise allowed, frictions with oil apple 
to the mii'iles, and when the patient becomes bedfast, as is inevitable soonc 
or later, care should lie taken to p went contractures in awkward |Kisition-. 

The three forms of progressive muscular wasting—progressive (central I 
muscular atrophv. progressive neural muscular atrophv. and the musculai 
dystrophies—have been considered as distinct diseases, but certain recen 
writings make it probable that ti e distinction may not be so sharp as «■ 
believe. Pertain eases occur which seem not to belong to nnv one of tin 
forms 1 ml to stand between them. The changes in the muscles which wen 
thought to lie characteristic of the dystrophies have been found in the othei 
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pi The central form occurs as a family di-ease in infum r..)n< 1 ilu- nejnm- 
lem has bwn found diseased in the dr-implue-. 

"Ijie whole question is in a chaotic state, and it i' at pit sent l.eiter i. 

1 the old division'. K\en if it should tain out to he tine, a Siiumpcll 
jta, that all the forms de|iend ii|>on a eonueiut.il leiidem \ ol 1 1o motor 
; to degenerate, thev re|>rcscnt wcll-dcliiied thiniMl t \ jmu. wliuli 
Call, Ils a rule, lie •,'ioiipi'd wilhoui 1 1: ll n 11 11 \, while ■. > l l. ~ |... n< 1111 ul 
Bach there is a fairh well-detennined anuioiiiu.il hu-i- 
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% 

The i|iicstnm of an mu ompheuted |> 11111 ac\ dceeiii i ol i In 111 >|•< i 

.motor neurones has not hcen decided Cu-e- with a i1iuii.il jin hu> toil), 
gpondiiig to this lesion are not muoiimion and llier ni.r. |i , i !• a lone 
time Without eh.nice. t' II lol t liliulclr tile i.ee. win, li liar. ..me U, . 1111 1 .(i - \- 
have shown \aimus condition- In ouh two m ihn, lu |l . • 1 1 m .• lueii 
so lieailv lonliiied to the |0 I.umd.il li.nl lliat liar can h. i: • ■ I a an ii"ii- 

11H lit for the mdc|i> ..I tin.lit loll Tin no ol \|m'..w >i On ■ 1 1 

fold, and Sti uin|o*11 aie md ah-njutclr <oiiilu-ir> a- lln \ an imt .jinn |mi<* 
although lher L r " far to piorcth.il a dcccitciulioii in lln primedd ii.nl mar 
be llllt omplli ated. at ie.i't hu a Iona time ’lln am, in ir l„ ad im ilie 
grott]) of e.i'C' ll, si i lin’d hr I •< miIi.i i <11 and Minmi»ll mid, i 1 In nun. In ndi 

tnrv sjiU'llc '|iliial I >:■ I a I .-I-. in w hit li the evti n i \ , -r I, on, . . nf 

the p\ramulal liaet- i- loniliiiied with -light <l> •, in i,iimn m .Iu i n.ui ,d 
the cord. 


I. serst n I’ ri; ri r.-is m \m i i 


(Tallis il'il sii 1 1 \ nimhijih . I'liinaiii / ah nil ,s, , fose ) 


Definition. \ aiadll.ll In--. n| poUel with |u III 'll ill, mu ill ol the 

hodv, tlu* lowei imi nan 1 1 ms Inina fli-t and nm I ,i tl • * l • • I mi.,in|,.ini,d lo 

iilU'etllil'' atroplir -, n-oi r di~lin h.iin e, ol ollicj rmptom 'I lu |i.itholo"ii il 

analomr I- umlelei III I III d. Irtll a o s|enne deal m I a t loll ,,| tin |e.i. modal li.nt 
is assumed 

Symptoms.— The a 1 nei.il -rmptom- nl -pa-ill p.n.iph giu in adull an nir 
distinctive. The pull, lit < ompluin-ol feeling Imd ol -lilln, III lln b 1 and 
perhaps of pain- of a dull ,n Inna , lui.u ter m tlu 1 i.n • m in 11 o - • a I r ■ 'I lu n* 
lliav he no definite In— Ilf porni. I ren when tin -pa-in i olid 1 1 ion i noli 
established. In otlui in-lam ,- thcic i- ilelimie we.,1 m .. The 11 ■!in i 
felt most in the momma In •' well derclop, d 'a . the a.m i nm ' ih.ii 
ucteristic. The Ice- an mored slilllr and with le -.t.ilmn lie toe di.ij and 
catch against the gimiiid. and in mt'eme u-, when tin I>.i 1 1 ol tlu foot 
rest- upon the ground a di-timt iloiiu- dere|,,p 'lln he me kepi , lo c 
together, the knee- tom li. and III i * 11 si I ll ia-e- the addm lol -pa 111 In.lt i .01 e 
eros-le^gcd jirogn—-nm tin ev.imiiulion. lie* ha mar ai to i upp'.ii t*.| 
erahlv supple, perliap- lle\cd and I 'tended read li. I ll ol III I ' a < t lie 11 a id it V 
i- marked. paiticularU when tin limbs are f»■ t. n<I<< 1 I lu pa m ol the 
adductor- id’ the thigh mar In -o .•rlmiue that lie h g m,- ■ paialid with 
the greale-t dillieullr In ia-<- ol tin- extreme ngidilr lIn patient ii-u.illy 
lose-the porter of walking. The nutrition p- well maiiil.imed the iriu-i|e- may 
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he hypertrophied. The reflexes are greatly increased. The slightest ttradi 
upon the patellar tendon produces an active knee-jerk. Tba-Metas-^eaw 
and the ankle clonus are easily obtained. In some instances* the skates' 
touch may throw the legs into violent clonic spasm, the condition i 0 /i' 
Brown-Sequard gave the name of spinal..epilepsy. The superficial & 
are also increased. The arms may be unaffected for years, brrt or®hj Ljjt 
they become weak and stiff, at the same time as the legs. This wi£S® \ 
in a colored bov who was in .my wards for several years. He presented { 
degree of general spastic rigidity that I have never seen equalled. The diseasr 
had begun after puberty, developed gradually, and remained quite stationer 
for more than a year before he left the wards. There were no other symptoms 

The course of the disease is progressively downward. Years may elapsi 
before the patient is bedridden. Involvement of the sphincters, as a rule 
is late; occasionally, however, it is early. The sensory symptoms rarely pro 
gross, and the patients may retain their general nutrition and enjoy excellen 
health. Ocular symptoms are rare. 

Diagnosis.—The diagnosis, so far as the clinical picture is concerned, i 
readily made, but it is often very difficult to determine accurately the natur 
of the underlying pathological condition. A history of syphilis is present ii 
many of the cases. Cases which have run a fairly typical clinical course upoi 
coming to autopsy have been found to have been due to very different eondi 
lions—transverse myelitis, multiple sclerosis, cerebral tumor, etc. Genera 
paralysis of the insane may begin with symptoms of spastic paraplegia, an 
Westplinl believed that it was only in relation to this disease that a primar 
sclerosis of the pyramidal tracts ever occurred. In any case the diagriosi 
of primary systemic degeneration of the pyramidal tract is, to say the leas' 
doubtful. 

8. Spastic Vvrai.isis ok Infants—Spastic Difi.kuia—Birth I’awiks 

( I’ara/ilnjia cercbralis spastica (Heine); Lillie’s Disease). 

Tn this condition there is a paralysis with spasm of all evlreniitics. datin 
from or shortly succeeding birth, more rarely following the fevers or a 
attack of convulsions. The. legs arc usually more involved than the arm 
there is no wasting, no disturbance of sensation. The reflexes arc increase* 
The mental condition is usually much disturbed. The patients are ofh 
imbeciles or idiots, helpless in mind and body. Ataxic and athetoid mov 
ments of the most exaggerated kind may occur. 

While only a limited number of cases of infantile hemiplegia arc cm 
genital, on the other hand, in spastic diplegia and paraplegia a large pi 
portion of the cases results from injury at birth. The arms may be so slight 
affected as to make it difficult to determine whether it is a ease of diplegia * 
paraplegia. The disease usually dates from birth, and a majority of the cln 
dron are born in iirst labors or are forceps cases, and are at birth asphvxi.it* 
blue babies. Boss suggests that ill feet presentations there may be lacerate 
or tearing of the ecrebro-spinal membranes. Premature birth is also given 
a cause. 

Morbid Anatomy .— 1 The birth palsies which ultimately induce the spa-t 
diplegias or paraplegias are most frequently the result of meningeal liarnir 
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fee* »The importance of this 1 111<>n ha- het n -h<>\tu l>\ ilie indie- 
poann and Sarah . 1 . McNutt. The bholiie: m.i\ t f 1111«* 1 1mii fhi’ \t■ 111- 
M i» one ease- which I ,-aw vviili IIii»i,' Imm the IumciIii lin.il muii- Th, 
BOnfaage has in many uw^ lnn-ii tlncRc-i o\ei the inutoi aie.i-. ami m then 
It the ilftellijjeilee inav -Hirer hut Iillie ; vv ith a mme e\ten-i\e ha mm i liaye 
tcialfv wl)gn it iiuplnute.s the ftonlal Inin—. auv guide ul pincnha inav 
jCfifltfjoni*d. It MH'iil- |iinliuhle tli.lt the -ileio-i- IhiiihI in (lie-e ia~i- linn 
altjffrom compression in the hlood-clo|. [u oilier ill-lain e- lln i mill il mu 
By he due to a fiel.ll nienmyo ein e|ihallli- In In auld|i-ie- mlluled in 
literature, in which the |i,ilieiit- died al aue- van me limn f v\«> in ihulv, 
the unatonin.il eoudltiou vva- eilliei a dilTii-e atiopliv. vvltnli via- inn -1 min- 
mon. or ]iorenee|ihalu-. I-Ta.in the fail I lint leilaui id the i.h- an- Imm 
prematurely, before the p.v lanudal Hint- an deve|n|m|. Il ha heen a nined 
hv .-nine that a nim-dcvelopnu id of llie-e Mail- i- the i.nie n| the ill ea-e 
f l hi- hvpotlie-i- ha- heen mad h\ Mane, \v lm liimt- (lie nann -pa-ln pain 
lo that ytoiip of iln inlanlde ea-i - in wlinli llien i- in, evnhine .if 
involvement of the hi am inti lie. Inal di-l in ham •-) n leg, \ , i, and il i- 
ill the.se eases llial lie helnm - lli, pviamidal li.nl lia- leniaimd mid, veloped 
Symptoms. \l lir-i iinllime ahumnml inav he nmni d ahmii ilie , lnl,| In 

some in-ihini•■- lln-ie have l„,n milv and lie,|mnl hhiiiiI hi . ilien al 
the age when the ■ liiId -hnnld In yin lo wall, n i iinlnid ihai lli, 
not u'isI readilv, and on ev.mmialn,n a -liirm-- ,,| 1 1 leg. and ami 
Even at tin* aye <>j two the 1 1 • ■ Id inav no| he ahh n, -il np and 
head is not well -uppm|ei| in tin nei k iim-i h - The iignlif. a 
more marked ill ill, ley-, ami then i- an addin lm -p.mn. 
tile feet, the fluid eilliei n-i- ,,n il- lm- and tin mnei 
with the knees • |,,-i together. ,,i ihe ley- inav l„ in, ,,l 
Upper limlis vai le- Il inav !„■ amli noln • aide m lh 
llinrked Us III the ley-. \\ Ill'll t III- -pa-tie I olid limn all, 1 1 
tilt 1 legs, vvu -peal, ol 1 lie mndilmif a- diphgia win 11 tin l,g. ah,in .ne in¬ 
volved, a- Jillrajileya I he|. Ml- In he lm -nil', n III |ea-nli Ini mil id' ling 

them separatelv. I mi-lanl iin-jiilur inovemcnl- ,,l the ami- me not hi.. 

Illoii. Tin: (told ha- jrieal dilln u 11 v in gin-piti" an nh|ei I '| lie ■- |,a -in and 
VVeaklie-s hi.IV he nmie i V nielli nil one -nle than I In ntlni Tin menial mi||- 
dllioil is. 11 s a mle. d, I, I live .Hid I nn v li I-i VI -ei/nn - an- i nnmioii 

Assoeiated vvilh l lie pa-ln paialv-i- an Ivm allnd mndiliun- ol i ,,n id 
erable interest, t liaiai lei vi d hv -pa-m and di-nnlend iiinvemenl - \ , inld 

with spastic diplegia inav pn-■ ni m an unn-n.d deyiee, iiiegul.ir nmv, mi-lit - 
of the muscles. In 111101111,1111:' In gi.i pan oh )• • 1 I In* Imy, 1 M ,, n |„. ilnoun 
out in a stiir, spa-nindn 111.■ *_r 11 1 .1 r in.inner. ,,r llien inav he 1 nn lanl iingul.ii 
movements of the slmidd, 1 -. >11111- and hand-, vv 11 h - 1 1 • > 1 1 1 mi non 1 1 oat mu n I the 
head. Cases of (hi- dc-iiiplmn have heen ill -1 I. I ,* d a- i/n,/,'/ v^ip, /,, n and 
the v may he dill'll nil lo -ep.n.ile fimn nmlliph -1 I * ■ n, -1 - and limn h i udluill' 
aiujvia. 

A still more reinaikahle mndii'oii 1- that ol lihihnU u//n/o,f-. m whnli 
there is a eonihinalimi ni -pa-m cane 01 le— mailed wilh the mo 1 evlraor- 

dinarv bizarre movuneilt-ol tin mu-ele. Til .million, a- a mle dale- III,III 

infancy. The patient inav not In aide to wall. The head 1- turned from side 
to side; there are continual irregular movement- of the fao mu-elcs, mid 


11 ml. aie 
1 hnmd. 

• dl, 11 the 
a ml, 1, 
\\ In 11 uppm I, d on 
-111 1 .11 •' ol Iln I'eel^ 
Iln -I I If I n - of 11 le 
11 n 1 11 ■ inav U a- 
I In al 111- a - well a, 
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the mouth is drawn and greatly distorted. T.hc .extremities are morci 
rigid', particularly in extension. On the slightest attempt to move, often 
taueously, there an; extraordinary movements of the arms and*leg8,_ 
larly of the arms, somewhat like athetosis, thoogh much more exegpHft^ 
'J’he patients are often unable to help themselves on account of these 
ments. The reflexes are increased. The mental condition is variable. Im¬ 
patient may be idiotic, but in 3 of the 6 cases which 1 have seen the patient* 
were intelligent. Massalongo, who has carefully studied this condition, de¬ 
scribes 3 eases in one family. I have collected 53 cases from the literature, 
33 of which occurred in males and 20 in females. 

Treatment. —Little can be done for these children when the symptoms are 
extreme. In the milder cases patient training may do much to better the 
mental state when feoble-mindedncss accompanies the motor palsies. Exercises 
and massage should be given for the spastic muscles, and in many instances 
tenotomies and tendon transplantations may be helpful in improving the 
usefulness particularly of the lower extremities. On the view that, most of 
these eases date hack to an intracranial lumnorrhage during parturition, it is 
reasonable to suppose that an immediate operation with the removal of the 
cortical clot—for the etfusion of blood is usually on the surface of the hemi¬ 
sphere-might ward oir the disastrous consequences of compression on the 
infant's brain. Four of these cases, with asphyxia and convulsions after 
difficult labors, have been operated upon soon after birth by (lushing, and cor¬ 
tical clots have been removed. In two eases there has seemingly been a com¬ 
plete restoration to health ami an avoidance of the usual spastic sequels. 

3. Hereditary' Spastic Paraplegia 

(Hereditary Spastic Spinal Paralysis; Family form of Spastic Spinal 

l'arutysis). 

It is a family affection and only occasionally are the ascendants affected 
There are several forms: 

1. The pure spastic paraplegia—Striimpell’s type—in which two or men 
members of a family arc attacked. Trunk, anus, and brain are not alfccted 

2. Mixed forms: («) with features of multiple sclerosis as described b 
Cestan and (iiiillam; (b) amyotrophic lateral sclerosis type, with the adde 
feature of atrophy: (r) forms resembling Friedreich’s ataxia and the hero I 
it ary cerebellar ataxia; (tl) forms resembling cerebral diplegia. 

In a majority of the eases the disease liegins in children between the seven! 
and the fifteenth years. It may not develop until the twentieth year. T« 
three, or four members of a family are affected. Beginning in the legs vii 
characteristic spastic gait and all the features of an ordinary spinal parah-i 
the disease may extend and a I feet the arms, or there are added the symplm 
of multiple sclerosis or of one of the other above-named affections. Bins a 
more often affected than girls, 88 to 51, in the cases collected by Delearde ai 
Minet (1!)08). 

Tlie pathology of the disease is still under discussion. 

Amaurotic Family Idiocy ( Sailis ’ Disease). —A remarkable form of 
fantile paralysis has been described by Sachs, Peterson, and Hirsch. The d 
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Kjigte c which inxolxe* I lie entire gray imittoi .if the. cnii.il muxoits .-v-ien 
|MMjlitnploms an summari/ed hv Sax'lts aie: I. IVychie di*tmlume** iIiii 
feggj^in early life (lir.*t or second yeari an.l progress lo total nliocv 
Engl and ultimately complete purely >n ol i lie »-\iremitic*. xxlmh may lx 
Slier flaccid or spa-tic Incrcu-cd, decrca*ctl. <u uoimal leiiilnii i.'Ilexes 
'/ Partial, folloxx'nl by total blimlnc*- (inaiiilnr t lisuitr*--. xxiili *iil.-c.pien 
(xophy of the optic uerxc). .*>. Mura*mii.* ami death, tisiiallx In'loiv the *ccom 
I *r- 6 . Distinct familial type. O>..i*ional *yuiploni* aie nx-t.iguni-. *lm 

emus, hyporneusis. or imp.nimeiit of healing. The pathological cliHiigc- 
■e primitixe ty|H* of the (cielual . oiivoluiioim. nuuuogxii.i. deaeiiei.ili\. 
langes in the large pyi.iinid.il <cll*. ah', me ol the i.iiigential lilac*. ami 
“crou-c of the fibre* ol the while mallei. The blood \e**ol* aie normal. 
There is also degeneration of the pi r.imid.il . ..Ininn* of (he i mil (If eases 
collected by Such*, IT oecuned m *i\ fauiilie*. all m .lew*. 

•I. Mini's Sxemi.me Si-ism. Puim.xsis. 

Erb has de'eiihed a -implom gmiip mid. i (lie (eim *\pliilitu- *pinal 
paralysis, to wlmh mmli alleiilion Ini.* been gix.n The pmal* upon ulmli 
he lays sire** me a sen giadiial oti*et with a d.x.'lopiiionl liiiullx ol the fe.i 
turcs of a spa*tic pare*i*: the I'U.I.ui ivllex.* aie giullx m. n.i ..I 1 .11 1 llit- 
niusctllnr rignliu i* *liglil in i ..mpai 1*011 with tin i x.iegeiali .1 deep lell.ue* 
There Is rarely nineli pam. and the *en*ory dt.-lmham<•* me liixial lint then- 
may lie pura''the*ia and the midle ,*eii*alton. Tim Maddm and teilmn aie 
usually inxoixed. and llmie i- -e\ual l.iilme m impoteme \ml hi tlx. mi 
provenicnt i* mil Hiliv.p|enl. \ majoiilx ol in-lan. .•* ol pa*lu paialx-i* of 
nil tilts Tint the le-ull of *low i oil i p I e** lol I of ||.e coni ate a-oeialed with 

syphilis and helonc to tin* gn.iip 

Erb thought the |.-ion to he a -peeial fill III III luiL-xcrse lliyellll*. bill pel 
haps it should he i la**e.| with the *i*tem di*ea-e- under the name toxie -pa-tie 
spinal paralysi*. 


">. Smisnxux Sexsitc l‘xuxix*is. 


Following any le-ion ol lhepxi.iimd.il li.nl we max linxe *pa*lie pm.ily-i.-; 

thus, in a tran*xer*e le-mn of ..id. whether tin n -nil of -low lompie ion 

(as in caries), eltrome inxelili*. tin pie*-me ..f tmnoi, elironn inemiigo uue 
litis, or multiple *ileio-i-. ilegi m i.itnm take- pla.e in the pxi'amnhil tiael-. 

below tlu; point of di-ea-e The |.g- -oon I.. ,-lilf and iignl. and I In- 

reflexes increase. Ihi-tian ha- -In.wn that hi nmipie—ion jiaiaplegia if tin- 
t ransxerse lesion i.* complete, tin- Imili* max In- lla.. id, w it limit mi n-a-e in the 
refluxes — parn/jlii/ir /1‘i.ijm ol the I lem li. I lie ■ >.million ol the patmul 
in thc*c seeondnrx fmm- xaiie- n.t.i mmli In (hi.iine mx.-hli* oi m noil 
♦ ipic sclerosis lie max he able to walk about, hut with u eliai.n ten*tie pa-lu- 
gait. In the emnpre—ion mx.lm-. in fnntme. m in emu-, then- may In- 
complete Ins* of poxxei with rignlit. 

it may be dillicult or oxen unpo— ible to di-tmgm-li the-e i.i-e* from those 
of primary spastic jiara 1 y.- 1 * Ifeliam-e i* to be plaicd upon the associated 
symptoms; when the*e are ah*ent no definite diagno*is us to (lie can*e of the- 


spastic paralysis can be gixeu. 


6#' 
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6. Hysterical Spastic Paraplegia. 

There is no spinal-cord disease which may be so accurately mimicKea w 
spastic paraplegia. Jn the hysterical form there is wasting, the sensory , s y mp-' 
toms are not marked, the loss of power is not complete, and thcrC'ia.^ot that , 
extensor spasm so characteristic of organic disease. The reflexes are, as a 
rule, increased. The knee-jerk is present, and there may be a well-developed 
ankle clonus, (lowers calls attention to the fact that it is usually a spurious 
clonus, “due to a half-voluntary contraction in the calf muscles.” A true 
clonus does occur, however, and there may be the greatest difliculty in deter¬ 
mining whether or not the case is one of hysterical paraplegia. The hysterical 
contracture will be considered later. 

C. SYSTEM DISEASES OF THE LOWER MOTOR SEGMENT. 

1. Chronic Anterior Polio-myelitis 
(Progressive Muscular Atrophy — Aran-Duchenne). 

This disease has been considered as one of the types making up the pro¬ 
gressive (central) muscular atrophies. In certain rare cases the process is 
confined to the lower motor segment. They, however, differ so little clinically 
from many of the cases in which .the pyramidal tracts are involved that, it 
seems better to make no sharp distinction between them. The same may be 
said of chronic Imlhar paralysis. 

2. Ophthalmoplegia. 

« 

This disease is at times due to a chronic degeneration of the nuclei of the 
motor nerves of the eyeballs, and so is a system disease of the lower motor seg¬ 
ment. It, is treated of in connection with the other ocular palsies for the sake 
of simplicity and because afl ophthalmoplegias are not due to nuclear disease. 

3. Acote Anterior Polio-myelitis 
(Epidemic and Sporadic). 

Definition.—An acute infection of unknown origin occurring at times in 
epidemic form, more usually as sporadic cases, characterized anatomically in 
the former by wide-spread lesions in the spinal cord and brain, in the latter - 
by an acute myelitis of the anterior horns. 

Etiology. —Small epidemics have been described from time to time, par¬ 
ticularly in Norway and in the United States. In 1905-G there were in the 
former country many outbreaks —1,053 cases in all, with 1-15 deaths. In 
1907-8 a serious epidemic occurred in New York City. About 2,000 cases 
occurred, witli 0 to 7 per cent mortality. Harbitz and Schiel in their mono¬ 
graph describe very fully the Norwegian outbreaks, which have been chiefly 
in country districts, though there have been numerous cases in Christiania: 
some years ago Med in reported two outbreaks in and about Stockholm. Until 
the New York experience just mentioned the United States epidemics have 
been in country districts. The autumn months have been the periods of the 
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■trawtflgt-number of cases. A special feature of this form is the large nun 
'^adults. The.sporadic form is a widely distributed disease of children fi 
tile second to the fourth year. It rarely proves fatal. For 11)05 no eases 
reported in the Registrar General’s returns for Knglaml and Wales. Si 
far’s observations sliow that the incidence of the disease is greatest in 
rammer. The cause is unknown. It has been atliibuled to colij. overexert* 
tnd to falls. From the days of Mephibosheth infantile paralysis ha- ll 
attributed to the carelessness of nurses in letting the children fall In you 
adults overexertion may have an influence. 1 saw one ease which follow 
unusual effort in a football match. In the recent epidemics the baelenolo, 
of the disease has been studied, but without delimte results. 

Morbid Anatomy. —Tn the epidemic form wide-spread changes are m 
with. Harbitz and Schiel report on t!) cases. There was nothin;; in II 
throat or nose. In the spinal cord the gray miller was ehiellv alfeeied. ll 
anterior horns ratvre severely and in close relation with the hl<x>d-vc—cl 
The ganglion cells were greatly degenerated. 'I’liere were changes in (lie pi 
mater with lymphocytic inlillraiion. Above the cord tins slight inlillralio 
)f the pia could also be traced even to the hemispheres. In llie mnlulla am 
ions many of the nuclei were involved in a liieniorrliagic mllauimalioii. am 
nfiltiatioiis and dcgcncralions were found in the giny mailer of the liemi 
pheres. In the severe eases the anatomieal picluie is that of a dilTust 
leningo-myelilis and eneejilmlitis. In the milder vases, too, the change- fount 
rare very wide-spread. The morbid anatomy of the sporadic form has been 
arcfully studied. In In’s Goulslonian lectures, mill, Uuzznrd gives m full 
(.■tail ihc lesions which are those of an acute Incmorrhagic poliomvelili'. In 
ises ift which the examination is not made for some months or years the 
langes are very characteristic. Tim ventral, eoi mi in (be alTcctcd region is 
greatly atrophied and the large motor cells are eitlier entirely absent or only 
a few remain. The affected half of the cord may be considerably smaller than 
the other. The vcntro-lateral column may show slight sclerotic changes, eluelly 
in the pyramidal tract. The corresponding ventral nerve roots are alioplncd, 
and the muscles are wasted and gradually undergo a fully and sclerotic change. 

Symptoma.-rTlie epidemic form presents special features. I have already 
mentioned that young adults arc frequently attacked. There are remarkable 
abortive forms—eases with transient fever, headaches, vomiting, twitching- of 
the limbs, hut without subsequent paralysis. Iiiilhar cases have occurred in 
which the localization was in the medulla with a rapid course of from two 
to eight days. And, lastly, there are a few cases with the symptoms of an 
acute meningo-eneephal if is, coma, convulsions, rigidity, without local paralysis 
These features were noted by many observers in the New York epidemic. 

P In a majority of the cases of the sporadic form, after -light mdi.-po-i- 
tion and feverishness, the child is noticed to have lost the u-u of one limb. 
Convulsions at the outset are rare, not eon-tant as in the acute cerebral 
palsies of children. Fever is usually present, the temperature ri-mg to 101°, 
sometimes to 103°. Pain is often complained of in the early stages. This may 
he localized in the back or between the shoulders; any pressure on the paralyzed 
limbs may he painful, causing the patient to erv mil when lie is moved in bed. 
The paraly sis is abrupt in its onset and. as a rule, is not progn-sive, hot reaches 
its maximum in a very short time, even within twenty-four hours. It is rarely 
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generalized. The suddenness of onset is remarkable and suggests a primary 
affection of the blood-vessels, a view which the haemorrhagic character of the 
early lesion supports. The distribution of the paralysis is very variable. Its 
irregularity and lack of symmetry is quite characteristic of the disease. One 
or both arms may be affected, one arm and one leg, or both legs; •or it may 
be a crossed paralysis, the right leg and the left arm. In the upper extremi¬ 
ties the paralysis is rarely complete and groups of muscles may be affected. 
As ltcmak lias pointed out, there is an upper-arm and a lower-arm type of 
palsy. The deltoid, the biceps, brachialis anticus, the supinator longus may 
be affected in the former, and in the latter the extensors or flexors ofrthc fingers 
and wrists. This distribution is due to the fact that muscles acting function¬ 
ally together are represented near each other in the spinal cord. 

In the legs the tibialis anticus and extensor groups of muscles are more 
affected than the hamstrings and glutei. The muscles of the face arc very 
rarely, the sphincters hardly ever involved. While the rule is for the paralysis 
to be abrupt and sudden, (here are cases in which it comes on slowly and takes 
from three to five days for its development. At first the affected limb looks 
natural, and as children between two and three are usually fat, very little 
change may lie noticed for some tune; but the atrophy proceeds rapidly, and 
the limb becomes flaccid and feels soft and flabby. Usually as early as the 
end of the first week the reaction of degeneration is present. The nerves are 
found to have lost tlieir irritability. The muscles do not react to the induced 
current, but to the constant current they respond by a sluggish contraction, 
usually to a weaker current than is normal. The paralysis remains stationary 
for a time* and then there is gradual improvement. Complete recovery is rare, 
and, when the anatomical condition is considered, is scarcely to be expected. 
r I he large motor cells of the cornua, when thoroughly disintegrated, can not be 
restored. In too many cases the improvement is only slight, and permanent 
paralysis remains in certain groups. Sensation is unaffected; the skin reflexes 
are absent, and the deep reflexes in the affected muscles are usually lost. 

When the paralysis persists the wasting is exticine, the growth of the bones 
of the affected limb is arrested, or at any rule retarded, and the joints may be 
very relaxed; as, for instance, when the deltoid is affected, the bead of the 
humerus is no longer kept in contact, with the glenoid cavity. In the later 
stages very serious deformities may be produced by the shortening of the 
unopposed intact muscles. 

Diagnosis. —The condition is only too evident in the majority of cases. 
There is a'flaccid.'flabby paralysis of one or more limbs which has sot in 
abruptly. The rapid wasting, the lax stale of the muscles, (lie electrical reac¬ 
tions, and the absence of reflexes distinguish it from the cerebral palsies. In 
multiple neuritis, a rare disease in childhood, the paralysis is bilaterally sym¬ 
metrical,yaffects the muscles at the periphery of the limbs, and is combined 
with sensory svmp(oms.C_ The pseudo-paresis of rickets is a condition to be 
carefully distinguished. In this the loss of power is in (be legs.yrapid atrophy 
is not present, and certain movements are possible but painful. ‘ The genera' 
hyperswthesia of the skin, the characteristic changes in I lie bones, and tbe.flif 
fuse sweats aje present. Disease of the hip or knee may produce a pseudo 
paralysis which with care can be readily distinguished. Limp chorea may alsi 
bo confused with it. 



SYSTEM DISEASES. 


91 


Prognosis. — I’hc outlook ill any case for complete recoverv is bad, Tli 
natural course of flie disease must be borne in mind; (lie sudden ousel, tit 
tapid but not progressive loss ol power, a stationary period, (lien limited ini 
provement in certain muscle groups, and dually in main mss eniiliaoliirc 
and deformities. There is no oilier disease in which the physician is so ( ,flci 
subject to unjust criticism, and I In* friends should lie t old al the onlsct Ilia 
in the severe and e\lcn*ivc paralysis comjilclc recovery should nol hcy^iccied 
The best to be hoped for is a gradual rcslor.ition id' power in lerlaili miiseli 
groups. In estimating the probable grade of permanent paralysis, the elyclrica 
examination is of great \alue. 

Treatment.- —-The Irealmenl <d‘ aciile infantile paralysis lias a bright am 
a dark side. Ill a ease of anv e\lenl eoniplele recoveiy can not lie e\pee|ed 
Oil the other hand, il is remarkable how mueli impioveiiienl nun linalh laki 
place in a limb which is al liM complHcli II JKVItl < 111(1 lu'ljlIt'Ns The follow- 

treatment may 1m* pursued: Ji seen in the felu'ile sl.iiic. ;i hn^k la\ali\c 
and a fever mixture may he given. The child should lie in iied^ind (lie all'cclcd 
limb or limbs wrapped m col Ion. As in the great majoim of eases the 
damage is alreadv done when (lie pliysnnin is called and ihc disease makes 
no further progress, Ihc applualion ol hlislcis and oilier 1’oinis of cminler- 
irritation to Ihc hack is irratmiial and only cruel In Ihc child. 

The general nutrition should he carel'iilU uiamlamed hy feeding the 
child well, and Inking it out of doors even d.n. As soon as the child ran 
bear friction the all'cclcd part should he carefully giddied; al li i-I once a dnv. 
subsequently morning and evening. Any inlelligeiil molher <an he laugh) sv»- 
tematieully to rub. knead, and pinch (lie mii-clcs. u-ing either llie hare hand 
or, better still, sweet oil or cod-liver oil. This is worth all Ihc ollici inc.i-mg's 
advised in the disease, and should he svsteniulicullv prailNed for monllis. or 
even, if necessary, a year or more. Klectneily hie a mueli moie limited ice. 
and can not lie compared with massage in m,mil.lining the nnlritioii of the 
muscles: The faradic current should he applied to (hose muscles which 
respond. The essence of Ihe trcalincnt is in maiiiiaiiiing Ihc niilnliou of the 
muscles, so thill in Ihe gradual improvement wlinli lakes place in pails, at 
least, of the affected segments of the cord the motor impulses mnv have to 
deal with well-nourished, not afiophicd muscle liloes, 

/Of medicines, in Ihc eailv stage ergot and helladomia have been warmly 
recommended, hut it is iinlikclv that I hey have the slightest iiilluenee, haler 
in the disease strychnia may he Used with advantage in one or two minim 
doses of the liquor slnclmum', which, if it has no other effect, i' a useful Ionic. 

The most distressing eases are those which come under the notice of the 
physician six, eight, or twelve months afler the onset of the paralysis, when 
one leg or one arm or both leg- are flaccid and have little or no motion. Can 
nothing lie done? A earelul electrical test should he made to usccrluiu winch 
muscles respond. This mav nol he apparent at til-I, and several applications 
may he necessary before any contractility is noticed. With a few lessons an 
intelligent molher can he taught to use Ihe electricity ns well as lo apply Ihe 
massage. If in a case in which the paralysis lms lasted for six or eight months 
no observable improvement takes place in the next six months with thorough 
and systematic treatment, little or no hope can be entertained of further 
change. 
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In ihe-luter -stage care should be taken to prevent the deformities resulting 
from the contractions. Great benefit often results from a carefully applied^ 
apparatus. Surgical measures, particularly the transplantation of tendons 
from intact to paralyzed groups of muscles in order to restore the motor Bal¬ 
ance of the extremity, have proven of distinct advantage in many cases. A 
large number .of these operations have been done in the past few years. Very 
ingenious and complicated procedures are often carried out, and the partid 
transference of function from a flexor to a paralyzed extensor, or from a pro¬ 
nator to a paralyzed supinator muscle, or vice versa, may be satisfactorily 
accomplished. It is possible that nerve anastomoses in favorable cases may’ 
come to supplant these tendon transplantations. 

4. Acute and Subacute Polio-myelitis in Adults. 

An acute polio-myelitis in adults, the exact counterpart of the disease in 
children, is recognized. A majority, however, of the cases described under this 
heading have been multiple neuritis; but the suddenness of onset, the rapid 
wasting, and the marked reaction of degeneration are thought by some to bo 
distinguishing features. Multiple neuritis may, however, set in with rapidity; 
there may be great wasting and the reaction of degeneration is sometimes 
present. The time element alone may determine the true nature. Recovery 
in a case of extensive multiple paralysis from polio-myelitis will certainly be 
with loss of power in certain groups of muscles; whereas, in multiple neuritis 
the recovery, while slow, may be perfect. 

The subacute form, the paralgsie generale spiruile antericure subaigue of 
Bunhenne. is in all probability a peripheral palsy. The paralysis usually begins 
iu the legs with atrophy of the muscles, then the arms are involved, but not 
the face. Sensation, as a rule, is not involved. 

5. Acute Ascending (Landry’s) Paralysis. 

Definition.—An ascending flaccid paralysis, beginning in the legs, rapidly 
extending to the trunk and arms, and finally involving the muscles of respira¬ 
tion. Sensation and electrical reactions are normal, and there is retention of 
sphincter control. 

Etiology and Pathology. —This disease occurs most commonly in males 
between tin; twentieth and tliirtieth years. It has sometimes followed the 
^specific fevers. Many of the common pathogenic organisms may, especially 
in patients debilitated by disease, give rise to symptoms of acute ascending 
paralysis and can produce changes in the cord and nerves resembling those 
found in Landry’s paralysis. Thus the typhoid bacillus may produce clinically 
an acute ascending paralysis. The most recent careful studies have not solved 
the problem of this remarkable disease. There are two views: First, that it. is 
a peripheral neuritis (boss, Neuwerk, Barth, and many others). Spilier 
in a rapidly fatal case found destructive changes in the peripheral nerves 
and corresponding alterations in the cell bodies of the ventral horns. He sug¬ 
gests that the toxic agent acts on the lower motor neurones as a whole, and 
that, possibly the reason why no lesions were found in some of the cases is 
that the more delicate histological methods were not used. Buzzard has iso¬ 
lated in pure culture in one case a micrococcus (M. thecal is), and found 
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fee organism in largo numbers in the tissues outside the spinal dura. Sec 
jply, that it is a functional disorder without a recognizable analo’uica 
asis. Becent negative autopsies support this view. While waiting for addi 
tonal light, we inay regard the disease ns an acute poisoning of (lie lowei 
lotor neuronos. 

. Symptoms. —(Weakness of the legs, gradually progressing, often with toler¬ 
able rapidity, is the first symptom. In some eases within a leu hours the 
paralysis of the legs becomes complete. The muscles of the trunk are next 
affected, and within a few days, or even less in more acute cases, (lie arms 
are also involved. The neck muscles are next attacked, and finally the muscles 
of respiration, deglutition, and articulation. ^The rellcxcs are lost. Imt I ho 
^muscles neither waste nor show electrical changes. .The sensory symptoms are 
variable; in some eases tingling, numbness, and hypora'lhc-aa have lieeii 
present. In the more characteristic cases sensation is intact ami the sphincters 
arc uninvolved. Enlargement of the spleen, which occurred in the only two 
cases in niy wards, has been noticed in several other cases. The course of the 
disease ia variable. It may prou> fatal in less than two da vs, Ollier eases 
persist for a week or for two weeks. Til a large proportion o! the ea-es the 
disease is fatal. One patient was kept alive for It days In arlflieial respira¬ 
tion (C. L. (li-eene). 

Diagposis.—The, diagnosis is difficult, particularly from ccrtaiu forms of 
multiple neuritis, and if wo include in Landry's paralysis the cases in which 
sensation is involved, distinction between the two affect ions is impossible. Wo 
apparently have to recognize the existence of a rapidly advancing motor par¬ 
alysis without involvement of the sphincters, without wasting or’electrical 
changes in the muscles, without trophic lesions, and without fever—features 
sufficient to distinguish it from cither the acute central myelitis or the polio¬ 
myelitis anterior. It is doubtful, however, whether these characters always 
suffice to enable us to differentiate the eases of multiple neuritis. 

TV. COMBINED SYSTEM DISEASES. 

When the disease is not confined within the limits of either the afferent 
or afferent systems, hut affects both, it is known as a combined xi/xlrm ihwaxe. 
Some authors contend that (lie diseases usually classed under (his head are 
not really system diseases, hut are diffuse processes. 'Plus is the view taken 
iy Leyden and (loldseheider, who limit the term system disease to locomotor 
itaxia and progressive muscular atrophy. 

In certain eases of locomotor ataxia which have run a fairly typical course 
here may be found nfler death, besides the anatomical picture corresponding 
o this disease, a moderate degeneration of the pyramidal tracks and of (he 
antral horns. In progressive muscular atrophy, oil the oilier hand, then; 
nay he degeneration in the dorsal columns. During life llie-e secondary m- 
olvoments of other systems, as they may he termed, riiav or may riot be 
accompanied by demonstrable symptoms, and when such do occur fboy make 
their appearance late in the disease. 

There is another group of eases in which from the very first the symptoms 
point to an involvement of both the afferent and efferent svstems, and it is 
to these that the term primary combined system disease is usually limited. 
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1. Ataxio Paraplegia. 

0 

This name is applied by Gowers to a disease characterized elinicall^ljfc* 
combination of ataxia and spastic paraplegia, and anatomically by inyolvegiffljt 
of the dorsal and lateral columns. 

The disease is most common in middle-aged males. Expssurato.nold and 
traumatism have been occasional antecedents. In striking contrast to ordi¬ 
nary tabes a history of syphilis is rarely to be obtained. 

The anatomical features are a sclerosis of the dorsal columns, which is 
not more marked in the l um bar region and not specially localized in the root 
zone of the cuneate fasciculi. The involvement of the lateral columns is 
diffuse, not always limited to the pyramidal tracts, and there may be an 
,annular sclerosis. Mario believes that in many cases the distribution of the 
sclerosis is due to the arterial supply and not to a true systemic degeneration, 
the vessels involved being branches of the dorsal spinal artery. 

The symptoms are well defined. The patient complains of a tired feeling 
in the legs, not often of actual pain. The sensory symptoms of true tabes are 
absent. ■, An unsteadiness in the gait gradually develops with progressive weak¬ 
ness. The reflexes are increased from the outset, and there may be well- 
developed ankle clonus, Rigidity of the legs slowly comes on, but it is rarely 
so marked as in the uncomplicated cases of lateral sclerosis. From the start 
incoordination is a well-characterized feature, and the difficulty of walking 
in the dark, or swaying when the eyes are closed may, as in true tabes, be 
the first symptom to attract attention. In walking the patient uses a stick, 
keeps the eyes fixed on the ground, the legs far apart, but the stamping gait, 
with elevation and sudden descent-of the feet, is not often seen. The inco¬ 
ordination may extend to the arms. Sensory symptoms are rare, but Gowers 
calls attention to a dull, aching pain in the sacral region. The sphincters usu¬ 
ally become involved. Eye symptoms are rare. Late in the disease mental 
symptoms may develop, similar to those of general paresis. 

In well-marked cases the diagnosis is easy. The combination of marked 
incoordination with retention of the reflexes and more or less spasm are char¬ 
acteristic features. The absence of ocular and sensory symptoms is an impor¬ 
tant point. 

2. Primahy Combined Sclerosis (Putnam). 

The studies of J. ,T. Putnam, Dana, Bastianelli, Kisien Bussell, Collier, 
and Batten have separated from ninong the lesions of the cord a fairly well 
defined disease, characterized anatomically by a diffuse degeneration, often in 
discrete patches. The dorsal and lateral columns are constantly involved, 
chiefly in the thoracic and cervical regions. The nerve roots and the gray 
matter show no changes. The lesions have the “ appearance of a non-systemic 
primary neurone degeneration, not dependent upon antecedent inflammation” 
(E. W. Taylor). 

Of Putnam’s 50 cases, 31 were women, all but 5 above thirty years old. 
A majority of the patients were of small stature and slender frame, and in 
many there bad been a general lack of vigor and a chronic pallor and debility; 
7 presented profound aniemia. There was no luetic history. The relation of 
this group to anaemia is interesting. Russell, Batten, and Collier make thwe 
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'groups: (1) cases of profound anumiia (and om> may add of cachexia), 
'H'hich daring life no symptoms were present, but hi which there wero'foiu 
oonrbined scleroses of the cord post mortem; (2) eases of progressive permeioi 
anffimia, in which spinal symptoms have occurred; (;S) eases of eliron 
sclerosis t»f the cord, in which there occurs, as a secondary feature, a sevei 
anfemia. 

The symptoms are both sensory and motor. The onset is usually wit 
numbness in the extremities, progressive loss of strength, and eniaeiatioi 
Paraplegia gradually develops, before which there have been, as a rule, spasti 
symptoms with exaggerated knee-jerk. The arms are affected less than lb 
legs. Mental symptoms suggestive of dementia paralytica may develop Iowan 
the close. 

3. IIereditaby Ataxia ( Friedreich’s Ataxia). 

In 1861 Friedreich reported 6 cases of a form of hereditary ataxia, am 
the affection lias usually gone by his name. Unfortunately, pimiiiiyui Inna, 
multiplex is also called Friedreich’s disease; so it is best, if his name is use< 
in connection with this affection, to term it Friedreich’s ataxia. It is a verj 
different disease in many respects from ordinary tabes. It. may or may not 
be hereditary. It is really a family disease, seveinl brothers and sisters being, 
is a rule, affected. The 113 cases analyzed by Unllith occurred in 11 unrelated 
families. In his series inheritance of the disease itself occurred in only 33 
lases. Various influences in the parents have been noted; alcoholism in only 
f cases. Syphilis has rarely been present. Of the 113 cases, 86 were males 
ind 57 females. The disease sets in early in life, and in (Inllith's series 15 
iceurred before the ago of two years, 3'J before the sixth year, 15 between 
he sixth and tenth, 20 between the eleventh and fifteenth, 18 between fhe 
ixteenth and twentieth, and 5 between the twentieth and twenty-fifth years. 

The- morbid anatomy shows an extensive sclerosis of the dorsal and lateral 
columns of the spinal cord. The periphery, and the cerebellar tracts are usu¬ 
ally involved. The observations of Dejcrine and Jxstullu are of special interest, 
since they seem to indicate that the change in this disease is a neurogliar 
(ectodermal) sclerosis, differing entirely from the ordinary spinal sclerosis. 
According to this view, Friedreich’s disease is a gliosis of the dorsal columns 
due to developmental errors; hut the question is still unsettled. 

Symptoms. —The ataxia differs somewhat from the ordinary form. The 
• incoordination begins in the legs, hut the gait is peculiar. It. is swaying, 
irregular, and more like that of a drunken man. There is not the characteristic 
stamping gait of the true tabes, llomberg’s symptom may or may not he 
present. The ataxia of the arms occurs early and is very marked; the move¬ 
ments are almost choreiform, irregular, and somewhat swaying. In making 
any voluntary movement the action is overdone, the prehension is elaw-like, 
and the fingers may he spread or overextended just, before grasping an object. 
The hand frequently moves about an object for a moment and then suddenly 
pounces upon it. There are irregular, swaying movements of the head and 
shoulders, some of which are choreiform. There is present in many cases what 
is known as static ataxia, that is to say, ataxia of quiet action. It occurs when 
the body is held erect or when a limb is extended—irregular, oscillating move¬ 
ments of the head and body or of the extended limb. 
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Sensory symptoms arc not usually present. The deep reflexes are lost early 
in the\lisease, and, next to the ataxia, this is the most constant and important 
symptom (Striimpell). The skin reflexes are usually normal, and the nnni|krv 
reflex to Unlit is practically never affected. 

Nystagmus is a characteristic symptom. Atrophy of the optic nerve rarely 
occurs. A striking feature is early deformity of the feet. There is talipes 
equinus. and the patient walks on the outer edge of the feet. The big toe iff 
flexed dorsally on the first phalanx. Scoliosis is very common. 

Trophic lesions arc rare. As the disease advances paralysis comes on and 
may ultimately he complete. Some of the patients never walk. 

Disturbance speech is common. It is usually slow and scanning; the 
expression is often (lull; the mental power is, as a rule, maintained, but late 
in the disease becomes impaired. 

Diagnosis. —The diagnosis of the disease is not difficult when sevqral mem¬ 
bers of a family are affected. The onset in childhood, the curious form of 
incoordination, the loss of knee-kicks, the early talipes equinus, the posi¬ 
tion of the great toe, the scoliosis, the nystagmus, and scanning speech make 
up an unmistakable picture. The disease is often confounded with chorea, 
with the ordinary form of which it has nothing in common. With hereditary 
chorea it has certain similarities, but usually this disease does not sot in until 
after the thirtieth year. 

The affection lasts for many years and is incurable. Care should be taken 
to prevent contractures. 

Cerebellar Type. 

There is a form of hereditary ataxia, described by Marie as cetebeRar 
Mre da-ataxia, which starts later in life, after the age of twenty, with-disa¬ 
bility in the legs, but the gait is less ataxic than “groggy.” '<Thc knee-jerks 
are retained, and a spastic condition of the legs ultimately develops. There 
'"is no scoliosis, nor docs club-foot develop. Sanger Brown’s cases, 25 in one 
family, and J. It. Neff’s, 13, appear to belong to this type. The cerebellum 
has been found atrophied in 2 cases. 

4. Pkooukssivk Intehstitut. HyrEiiTitoriiio Neuuitis ok Infant’s. 

Under this imposing title Dejerine and Sottas described a rare and inter¬ 
esting affection. It is a family disease, and begins in early life. The symp¬ 
toms are those typical of locomotor ataxia, to which is added progressive mus¬ 
cular atrophv, with involvement of the face and a hypertrophy and hardening 
of the peripheral nerves. As the name indicates, it is an interstitial hyper¬ 
trophic neuritis with secondary involvement of the dorsal columns of the cord. 
This disease has been associated with progressive neural muscular atrophy, but 
Dejerine has shown that it is quite distinct. 

5. Toxic Combined Sclehosis. 

Certain poisons_cause changes in the .lateral and dorsal columns of the 
cord that resemble those of the combined system diseases. They have been 
.demonstrated in pellagra and in ergotism, and have already been described. 
In pernicious amemia and many chronic wasting diseases these scleroses occur, 
and are believed to be due to the action of poisons produced within the system. 
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0. DIFFUSE DISEASES OF THE NERVOUS SYSTEM. 

I. AFFECTIONS OF THE MENINGES. 

Diseases of tjie Duka Mater (Parliyniviiinyilu). 

Pachymeningitis Externa.-/r(iEiiEiutxT,. —llmaum-hago often occurs os t 
i rgjjfilt nf frmhir c Inflammation of the external layer of the dura is raw 
^Caries.of the bone, ipllior extension from Uil'liilit-our disease or due to syphilis 
is the principal cause. In the syphilitic eases there may he a great thiekemii). 
of the inner table and a large collection of pus beta ecu the dura and 1 he bone 

Occasionally the pus is infiltrated between the two layers of the dura maloi 
or may extend through and cau-e a dura-arachnitis. 

The symptoms of external paclnmeningitis are indefinite. In the syph¬ 
ilitic eases there may he a small sinus communicating with the exterior. Com¬ 
pression symptoms may occur with or without paralysis. 

£ SW iAlr.—All acute form may occur-in syphilitic ailed ions of the hones, 
.ill tumors, anil-m nnoiin-ni. The symptoms are those of a compression of 
the cord. A chronic form is much more common, and is a constant accom¬ 
paniment of tuberculous canes of the spine. The internal surface of the dura 
may he smooth, while the external is rough and colored with caseous masses. 
The entire dura may lie surrounded, or the process may be confined to (lie 
ventral surface. 

Pachymeningitis Interna. —This occurs in tlm-e forms: (I) IVendo-mem- 
branous, (2) purulent, and (fl) luemorrliagie. The lir-4 two are unimportant. 
Pseudo-meinhianous inflammation of (tie lining membrane ol (he dura is iTot 
usually recognized, hut a most characteristic example of it came under my 
observation as a secondary process in pneumonia. Purulent pachymeningitis 
may follow an injury, hut is more commonly the result of extension from 
inflammation of the yds. it, is remarkable how rarely pus is found lid ween 
the dura and arachnoid membranes. 

H^MOKiuiaoic Paohymeniniiitis (Ihnmal.uiiM of the Dura Main). 

Cerebral Form. —This remarkable condition, first described by Virchow, 
is very, rare in general medical practice. During ten, years no instance of it 
came under my observation at the Montreal (ieneral Hospital. On the oilier 
hand, in the post-mortem room of the Philadelphia Hospital, which received 
material frond a large almshouse and asylum, the cases were not uncommon, 
and within three months I saw- four characteristic examples, three of which 
came from the medical wards. The frequency of the condition in asylum work 
may be gathered from the fact that in 1,1K5 post modems at the (Joxernment 
Hospital for the Insane, Washington, to June till. 1897, there were JD7 eases 
-with “a true neo-membrane of internal pachymeningitis’' (Itlaeklmrn). Of 
these eases, 45 were chronic dementia, 87 were general paresis, .’it) senile de¬ 
mentia, 28 chronic mania, 28 chronic melancholia. 22 chronic epileptic insan¬ 
ity, 6 acute mania, and 1 ease imbecility. Forty-two of the cases were in 
persons over seventy years of age. 

It has also been foundun profound antenna and other c discaaes at the blood 
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and of ..tbeJdood- vessels, and is said to have followed certain of th^aento 
fevers^ Herter has called attention to the not infrequent occurrence of the 
i, lesion in badly nourished, cachectic children. 

T hff g mrhid anatomy is interesting. Virchow’s view that the delicate vas¬ 
cular membrane precedes the hasmorrhage is undoubtedly correct. Practically 
we see one of .three conditions in these cases: (a) subdural vascular mem¬ 
branes, often of extreme delicacy, formed by the penetration of blood-vessels 
and granulation tissue into an inflammatory exudate (so-called “organiza¬ 
tion” of an inflammatory exudate); (b) simple subdural hemorrhage; (c) 
a combination of the two, vascular membrane and blood-clot. Certainly the 
vascular membrane may exist without a trace of haemorrhage—simply a 
fibrous sheet of varying thickness, permeated with large vessels, which may 
form beautiful arborescent tufts. On the other hand, there are instances in 
which the subdural haemorrhage is found alone, but it is possible that in 
some of these at least the haemorrhage may have destroyed all trace of the 
vascular membrane. In some cases a series of laminated clots are found, 
forming a layer from 3 to 5 mm. in thickness. Cysts may occur within this 
membrane. The source of the luemorrhage is probably the dural vessels. 
Huguemn and others hold that the bleeding comes from the vessels of the 
pia mater, but certainly in the eayly stage of the condition there is no evidence 
of this; on the other hand, the highly vascular subdural membrane may be 
seen covered with the thinuest possible sheeting of clot, which has evidently 
come from the dura. The subdural luemorrhage is usually associated with 
atrophy of the convolutions, and it is held that this is one reason why it is so 
common in the insane, especially in dementia paralytica and dementia senilis. 
We meet with the condition also in. phthisis and various cachectic conditions 
in’which the cerebral wasting is as common and almost as marked as in cases 
of insanity. Ivdnig found in J35 cases of hauuorrhagic pachymeningitis from 
the Berlin Pathological Institute that 23 per cent accompanied phthisis. 
Atrophy, however, may not be the only factor. 

The symptoms are indefinite, or there may be none at all, especially when 
the luemorrhages are small or have occurred very gradually, and the diagnosis 
can not lie made with certainty. 1 Headache has been a prominent symptom 
in some cases, and when the condition exists on one side there may;be hemi¬ 
plegia. The most helpful symptoms for diagnosis, indicating that the hasmor- 
rhage in an apoplectic attack is meningeal?arc (1) those referable to increased 
intracranial pressure (slowing and irregularity of the pulse, vomiting, coma, 
contracted pupils reacting to light slowly or not at all) and (2) paresis and 
paralysis, gradually increasing iqj^xtent, accompanied by symptoms which 
point to a cortical origin. Extensive bilateral disease may, however, exist 
without any symptoms whatever. 

Spinal Form.—The spinal pachymeningitis interna, described by Char¬ 
cot and Joffroy, involves chiefly the cervical region (P. cervical is hyper- 
trophica). The space between the cord and the dura is occupied by a firm, 
concentrically arranged, fibrinous growth, which is seen to have developed 
within, not outside of. the dura mater. Tt. is a condition anatomically 
identical with the hamiorrhagic pachymeningitis intSrna of the brain. The 
cord is usually compressed; the central canal may lie dilated—hydronivelus— 
and there arc secondary degenerations. The nerve roots are involved in the 
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growth and are damaged and compressed. The extent is xariahle. It may 
'limited to qpe segment, but more commonly invokes a considerable portion < 
the cervical enlargement. The disease is chrome, and in some eases prosen 
a characteristic group of symptoms. There are intense neuralgic pains in tl 
course of the nerves whose roots are invoked. They are elnellv in the arn 
and in the cervical region, and vary greatly in intensity. There nun he hv|H> 
lesthesia with numbness and tingling; atrophic changes nun develop, and I hoi 
may be areas of amosthesia. (iradually motor disturbances appear; the arn. 
become weak and the muscles atrophied, particularly in certain groups, as tli 
flexors of the hand. The extensors, on the other hand, remain intact, so tha 
the condition of claw-hand is gradually produced. The grade of the atroph 
depends much upon the extent id' involvement of (lie conical none roots, am 
in many cases the atrophy of the muscles of the shoulders and arms become 
extreme. The condition is one of conical paraplegia, with conlraelure.- 
flexion of the wrist, and typical main en yriffe. Usually before the arms nr 
greatly atrophied there are the symptoms of what tin* French writers tern 
the second stage—namely, involvement of the lower extremities and the grad 
ual production of a spastic paraplegia, which may develop several months aftci 
the onset of the disease, and is duo to secondary changes in the cord. 

The disease runs ft chronic course, last mg, perhaps, two or more years 
In a few.instances, in winch symptoms pointed definitely to this condition 
recovery lias taken place. The disease is to be distinguished from amyotrophic 
lateral sclerosis, syringomyelia, and juniors. From the' first it is separated by 
the marked severity of the initial pains in the neck and arms; from the second 
by the absence of the sensory changes characteristic of syringomyelia. From 
certain tumors it is very dillieiilt to distinguish; in fuel, the fibrinous layers 
form a tumor around the cord. 

The condition known as lia'intiloina of the dura mater may occur at any 
part of the cord, or, m its slow, progressive form—pachymeningitis hiein- 
orrhagica interna—may he limited to the cervical region and produce the 
symptoms just mentioned. It is sometimes extensive, and may coexist with 
a similar condition of the cerebral dura. Cysts may occur filled with hiem- 
orrhagic contents. 

Diseases op the Pia Mater (Acute Cerebrospinal Leptomeningitis). 

Etiology. —Under cerebro-spinal fever and tuberculosis the, two most im¬ 
portant forms of meningitis have been described. Other conditions with which 
meningitis is associated arc: (1) The acute, [even, more particularly pmm- 
mp pia erysipelas, and septicaemia; less fluently small-pox, typhoid fever, 
searM fever, measles, etc. (2) Injury or disease of the bones of the skull. 
In this group by far the most fretpiont cause is necrosis of the petrous portion 
of the temporal bone in chronic otitis. (3) Extension from disease of the, 
'nojt Meningitis has followed perforating of the skull in sounding the frontal 
sinuses, suppurative disease of these sinuses, and necroses of the cribriform 
plate. As mentioned under cc-ebro-spinal fever, the infection is thought to 
lio possible through the nose. (4) As a terminal infection in chronic nephritis, 
arterio-sclerosis, heart-disease, gout, and the wasting diseases of children. 

The following etiological table of the acute forms of meningitis may be- 
useful to the student: 
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&f '■ °Lr br,K,| ’ ima } if) &i«. | Diplococous intracolluUris. . 

I { 2. Pneuniococcic. } f ft—— 


U 
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1, Tuberculous. 

2. Pneumo- 

eoeelc. 

, 


3. Pyogenic, 

4. Mi so el In- ( 
neons acute < 
inteetious. ( 


(a) Secondary to pneumonia, en¬ 
docarditis, etc. 

(4) Secondary to disease or injury 
of cranium or its fossa 1 . 

(«) Following locul disease of cra¬ 
nium or a local infection elsewhere. 

(4) Terminal infection in various 
chronic maladies. 

In typhoid fever, influenza, diph¬ 
theria, gonorrhoea, anthrax, actino¬ 
mycosis, und other acute diseases. 


.Bacillus tuberculosis, 

1 Pnoumococcus. 


Various forms.of staphy¬ 
lococci and streptococci. 

Typhoid bacillus, influ¬ 
enza bacillus, diphtheria 
bacillus, gonococcus, etc. 


Morbid Anatomy.—The liasal or cortical meninges may be chiefly attacked. 
The degree of involvement, of the spinal meninges varies, 'in the form asso¬ 
ciated with pneumonia and ulcerative endocarditis the disoase-is bilateral and 
usually limited to the cortex. • In extension from disease of the ear it is often 
unilateral and may be accompanied with abscess or with thrombosis of the 
sinuses. In the non-tuberculous form in children, in the meningitis of chcooic 
Bright’s disease, and in cachectic conditions the base is usually iuvolyed. In 
the eases secondary to pneumonia the effusion beneath the arachnoid may bo 
very thick and purulent, completely hiding the convolutions. The ventricles 
also may be involved, though in these simple forms they rarely present the 
distention and softening which is so frequent in the tuberculous meningitis. 
For a more detailed description the student is referred to the sections on 
ccrebro-spinal fever and tuberculous meningitis. 

- Symptoms.—The clinical features of meningitis have already been de¬ 
scribed at length in the diseases just referred to, and 1 shall here give a gen¬ 
eral summary. 1 have already', on several occasions, called attention to the 
fact that .cortical meningitis is not to be recognized by any symptoms or set of 
symptoms from a condition which may be produced by the poison of many 
of the specific fevers. - In the cases of so-called cerebral pneumonia, unless the 
base is involved and the nerves alfccted, the disease is unrecognizable, since 
identical symptoms may be produced by intense engorgement of the meninges. 
In typhoid fever, in which meningitis is very rare, the twitchings, spasms, and 
retractions of the neck arc almost invariably associated with cerebro-spinal 
congestion, not with meningitis. Actual meningitis does, however, occur in 
typhoid fever, and, as Ohlmachcr’s cases show, the typhoid bacilli may be 
present in the exudate. 

A knowledge of the etiology gives a very important clew. Thus, in middle- 
ear disease the developinent of high fever, .delirium, vomiting; convulsions, and 
retraction of the head and neck would be extremely suggestive of meningitis 
or abscess. Headache, which may be severe and continuous, is the most com¬ 
mon symptom. While the patient remains conscious this is usually the chief 
complaint, and even when semieomatose he may continue to groan and to 
place his hand on his head. In the fevers, particularly in pneumonia, there 
may be no complaint of headache. Delirium is frequently early, and is most 
marked when the fever is high. Convulsions are lesfr common in simple than 
in tuberculous meningitis. They were not present in a single instance in the 
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cases which I have seen in pneumonia, ulcerative endocarditis, or xoplicu'inii 
l a the simple meningitis of children they may occur. Epileptiform attack 
vthichi»roe and go arc highly elmrneteristic of direct irritation of the cortex 
’ Rigidity -and spasm or twi tellings of the muscles are more common. .Stilfncs 
and retraction of the muscles of the nock are important symptoms; lmt the 
are by no means constant, and are most frequent when the iiillnmmalion ii 
ext o n fi'vexui the meninges of the cervical cord.\ There may lie I r ^mp s. gritluij. 
of the teeth, or spastic contraction of the abdominal muscles. Vaunting is 
a common symptom in the early stages, particularly in basilar meningitis 
Co nstipation is usually present. Jn the late stages the urine and laves may Ik 
passed involuntarily. , Optic neuritis is rare in the meningitis of the cortex, 
but is npt uncommon when the base is involved. Isailic lays stress on the 
'hypencsthcsia of the skin and muscles, especially of the muscles of the neck 
and calves. 

Important symptoms arc duo to lesions of the nerves at. the base. 'Stra¬ 
bismus or ptosis may occur. The facial lierve may he involved, producing 
slight paralysis, or then* may he damage to ihe tilth nerve? producing nn- 
aesthlgia and, if the Gasserian ganglion is afl’cclcd. trophic changes in the 
cornea. T he p upils are at lirst contracted, subsequently dilated, and perhaps 
unequal., The reflexes in the extremities aic often accentuated n| the begin¬ 
ning of the disease; later they are diininishe'l or entirely abolished. Herpes 
is common, particularly in the epidemic form. 

''Fever is present, modem Ic m grade, rarely rising above In:!’. In the 
non-tnbereuloiis leptomeningitis of debilitated children and in Height's dis¬ 
ease there may lie litlle or no fever. The pnl-e may be increased m» frequency 
at first, though this is unusual. One of the striking features of (he disease 
is the slqyyness of the pulse m relation to Ihe temperature, even in the early 
stages. Subsequently it innv be irregular and still slower. The very rapid 
emaciation which often occurs is doubtless to lie rel'ened to a disturbance of 
the cerebral influence upon metabolism. Kenng’s sign has been described 
under cerehro-spinal fever. Lumbar puncture is exceedingly valuable for 
diagnosis. Not only does Ibis frequently prove imli-piilably the existence 
of an acute meningitis, but the bacteriological examination mav decide as 
to the etiological factor, and thus yield a more rational basis for treat¬ 
ment. 

Treatment. —There are no remedies which in any way coni ml the course 
of acute meningitis. An ice-bag should be applied to the bead and, if the 
subject is young and full-blooded, general or local depletion may be practised. 
Absolute rest and quiet should lie enjoined. When disease of the ear is 
present, a surgeon should he early called in (oiisullation, and if there are 
symptoms of meningo-cnocpbalitis which can in any way he localized trephin¬ 
ing should be practised. An occasional saline purge will do more to relievo 
the congestion than blisters and local depletion. The warm baths, as recom¬ 
mended by Aufreeht and described under eercbro-xpinal fever, should be given 
every three hours. It is possible that rcoim*rv may-follow in the primary 
pneumococcus form (Nelter). If coiinter-irrilalion is deemed esviitial, the 
thermo-cautery may he lightly applied to the hack of the neck. Large doses 
xf the pcrehloride of iron, iodide of potassium, and mercury are recommended 
3y some authors. 
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Tlio application of an ice-cap, attention to the bowels and stomach, and 
keeping the fever within moderate limits by sponging, are the necessary meas¬ 
ures in a disease recognized as almost invariably fatal, in which also the cases 
of recovery are extremely doubtful. Quincke’s lumbar puncture (see page 
.Kill) may be used as a therapeutic measure. Fiirbinger in one case’removed 
00 ce. of cloudy fluid, in which tubercle bacilli were found. The headache 
and other cerebral symptoms disappeared, and the patient, a man of twenty, 
recovered. Wallis Ord and Waterhouse report a case of recovery, in a child 
of live years, after trephining and drainage. In a recent case Ilalsted made 
an unsuccessful attempt to irrigate the cerebro-spinal meninges in the manner 
suggested by lajonard Hill. 

Posterior Basic Meningitis (Sporadic Cerebrospinal Fever). 

Specially studied by (lee, Lees, and Barlow, this form is met with chiefly 
in infants during the first year, 81 of 110 eases. It presents a marked sea¬ 
sonal incidence the first, half of the year. Anatomically there is found inflam¬ 
mation with matting of the parts over the posterior part of the base of the 
brain from tin, optic commissure to the medulla, and with distention of the 
lateral, the third, and sometimes the fourth ventricle with turbid fluid. The 
two most striking features clinically arc retraction of the head and blindness. 
The cervical opisthotonos is a most characteristic symptom. K\tensor and 
flexor spasms of the limbs also occur. There are remarkable- erises, with chill, 
increased fever, vomiting, and exaggeration of the spasms (Box). The prog¬ 
nosis is had, hut recovery takes place in a few cases. Much discussion has 
taken place as to the relation of this form to epidemic cerebro-spinal fever. 
Sldl, Hunter, Nuttall, and others claim that the organism found corresponds 
with the meningococcus, and with this view Koplik and other New York 
observers agree. Houston and Rankin state that the organism of posterior 
basic meningitis has much the same cultural characters, but differs entirely in 
its opsonic and agglutinating powers; but Arkwright, in a careful study of 
forty-live different strains, could not confirm this view. 

Chronic Leptomeningitis. —This is rarely seen apart from syphilis or tuber¬ 
culosis, in which the meningitis is associated with the growth of the granu- 
lomata in the meninges and about, the vessels. The symptoms in such cases 
are extremely variable, depending entirely upon the situation of the growth. 
The epidemic meningitis may run a very chronic course. The posterior basic 
meningitis may be chronic. In the cases reported by (tee and Barlow the 
duration m some instances extended even to a year and a half. Quincke’s 
meningitis serosa is considered with hydrocephalus. 


n. SCLEROSES OF THE BRAIN. 

General Remarks. —The supporting tissue of the central nervous system 
is the neuroglia, derived from the ectoderm, with distinct morphological and 
chemical characters. The meninges arc composed of true connective tissue 
deiived from the mesoderm, a little of which enters Qie brain and cord with 
the blood-vessels. The neuroglia plavs the chief part in pathological processes 
within the central nervous system, but changes in the connective tissue ele- 
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meats may also be important. A convenient division of the corobro-spim 
scleroses is ihtol degenerative, inflammatory, and developmental forms. * 

/ The degenerative eeleroses comprise the largest and most important sub 
division, in which provisionally the following groups nun he made: (d). Th 
common secondary degeneration which follows when nervo-libres are cut ol 
from their trophic centres (the severance of portions of neurones from th' 
main portions containing the nuclei); {Jjj !o\ic forms, amoiig’which may la 
placed the scleroses from lead and ergot, and. most, important of all, tlu 
sclerosis of the dorsal columns, due m such a large proportion of cases to tin 
virus of syphilis. Other unknown tovie agents max possibly induce degenera¬ 
tion of the nerve-fibres in certain tracts. The systemic paths in the cord 
differ apparently in their susceptibility, and the dorsal columns appear most 
prone to undergo this change; (e) the sclerosis associated with change in the 
smaller arteries and capillaries, which is met with as a senile process in the 
convolutions. In all probability some of the forms of insular sclerosis are 
duo to primary alterations in the blood-vessels; but il is not yet settled 
whether the lesion ill these cases is a primary degeneration ol* the nerve cells 
and fibres to which the sclerosis is secondary, or whether the essential factor 
iff an alteration in nutrition caused by lesions of the capillaries and smaller 
vrterics. 

\ The hi/liinuiitilorii scleroses embrace a less important, and less extensive 
'roup, comprising secondary forms which develop in eonseipieiiec of irritative 
nflanimation about, tumors, foreign bodies, lucmorrhages, and abscess. Histo¬ 
logically' these are chiefly mesodermie (vascular) scleroses, which arise from 
the connectivo tissue about the blood-vessels. I’ossibly a similar change may 
follow the primary, acute encephalitis, which Slrumpcll holds is the initial 
lesion in the cortical sclerosis which is so commonly found post mortem til 
infantile hemiplegia. 

The developmental scleroses are believed to he of a purely neurogliar char¬ 
acter, and embrace the new growth about the central canal in syringomyelia 
and, according to recent French writers, the scleiosis of the dorsal columns 
in Friedreich's ataxia. It is slated that hislologually this form is different 
from the ordinary variety. It may lie, too. that the diffuse cortical sclerosis 
met, with ns a congenital condition w ithmit thickening of the meninges belongs 
to this type. It, is not improbable that many forms of sclerosis are of a mixed 
character, in which both the ectodermic glia and mesodermie connective tissue 
are involved. 

Anatomically we meet with the following varieties: 

(1) Miliary sclerosis is a term which has been applied to several different 
conditions, (lowers mentions a ease in which there were grayish-red spots at 
the junction of the white and gray matters, and in which the neuroglia was 
increased. There is also a condition in which, on the surface of the convolu¬ 
tions, there are small nodular projections, varving from a half to five or more 
millimetres in diameter. Single nodules of this sort are not uncommon; 
sometimes they are abundant. So far as is known no symptoms are produced 
by them. 

(2) Diffuse sclerosis, which may involve an entire hemisphere, or a single 
lobe, in which cast' the lerm sclerose lohtiire has been applied to it by the 
French. It is not an imporlani condition in general medical practice, but 
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occurs most frequently in idiots and imbeciles. In extensive cortical sclerosis 
of one hemisphere the ventricle is usually dilated* The symptoms of this 
condition depend upon the region affected. There may he a considerable 
extent of sclerosis without symptoms or without much mental impairment 
In a majority of cases there is hemiplegia or diplegia with imbecility or 
idiocy. 

(3) Tuberous Sclerosis. —Tn this remarkable form, which is also known as 
hypertrophic sclerosis, there are on the convolutions areas, projecting beyond 
the surface, of an opaque white color and exceedingly firm. The sclerosis 
may not disturb the symmetry of the convolution, but simply cause a great 
enlargement, increase in the density, and a change in the color. 

These three forms are not of much practical interest except in asylum and 
institution work. The fourth variety forms a well-characterized disease of con¬ 
siderable importance, namely, multiple sclerosis. 

(4) Multiple (Insular: Disseminated) Sclerosis {Sclerose en plagues ).— 
Definition. —A chronic affection of the brain and cord, characterized by 
localized areas "in which the nerve elements are more or less replaced by 
neuroglia. This may occur in the brain or cord alone, more commonly in both. 

The etiology is obscure. Kahler, Marie, and others assign great importance 
to the infectious diseases, particularly scarlet fever, it is fouiid most com¬ 
monly in young persons, and cases are not uncommon in children. 

Moiutm Anatomy.— The sclerotic areas are widely distributed through 
the brain and cord, and cases limited to either part alone are almost un¬ 
known. 'Flic grayish-red areas are scattered indifferently through the white 
and gray matter (R. \V. Taylor). The patches are most abundant in the 
neighborhood of the ventricles, and in the pons, cerebellum, basal ganglia, 
and the medulla. The cord mny be only slightly involved or there may be 
very many areas throughout its length. The cervical region is apt to be 
most affected. The nerve roots and the branches of the cauda equina are 
often attacked. Histologically in the sclerosed patches there is a degeneration 
of the medullary sheaths, with the persistence for some time of the axis* 
cylinders. These naked axis-cylinders are thought by some to be new-formefl 
nerve-fibres. Accompanying this there is marked proliferation of the neu¬ 
roglia, the fibres of which are denser and firmer. Secondary degeneration, 
although relatively slight, does occur. 

Symptoms.— The onset is slow and the disease is chronic. ■ Feebleness of 
the legs with irregular pains and stiffness are among the early symptoms. 
Indeed, the clinical picture may be that of spastic paraplegia with great 
increase in the relieves. The following are the most important features: 

(a) Volitional Tremor or So-called Intention Tremor. There is no paraly¬ 
sis of the arms, hut on attempting to pick up an object there is trembling 
or rapid oscillation. A patient may be unable to lift even a glass of water 
to the mouth. 'The tremor may be marked in the legs, and in the head, 
which shakes as he walks. When the patient is recumbent the muscles 
may be perfectly quiet. On attempting to raise the head from the pillow, 
trembling at once comes on. (6) Scanning Speech. —The words arc pro- 


*In my monograph on Corebral Palsies of Children I Imre given n description of the 
distribution of the sclerosis in ten specimens in the museum at tho Klwyn Institution. 
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site and character of the lesion. Some of the more important points to 
observe are the following: (1) subjective sensations, particularly the char¬ 
acter and seat of pain, if any be present, such as the radiating pains, of 
dorsal root compression; (2) the patient’s attitude, as the position of the 
arms in cervical lesions, the character of the respiration, whether'diaphrag¬ 
matic, etc.; (3) motor symptoms, the groups of paralyzed muscles and their 
electrical reaction; (-1) the sensory symptoms, including tests for tactual, ther¬ 
mic, and dolorous impressions, for muscle sense, bone sensation, etc.; (5) the 
condition of the reflexes, both the tendon and the skin reflexes as well as 
those for the pupil, the bladder and rectum, etc.; (<i) the surface temperature 
and condition of moisture or dryness of the skin, which gives an indication 
of vaso-molor paralysis. The table on pages 871—873 and the figures on pages 
878 and 879 will be useful while making an examination. 

Focal Lesions. —We have seen that a lesion involving a definite part of the 
gray matter of the spinal cord, owing to destruction of the cell bodies of the 
lower motor neurones and consequent degeneration of their axis-cylinder proc¬ 
esses, is accompanied by a loss of power to perform certain definite movements. 
Thus a disease, such as anterior poliomyelitis, which is confined to the gray 
matter, gives as its only symptom a characteristic flaccid paralysis, and the seat 
of the lesion is revealed by the muscles involved. If from injury or disease 
a lesion involves more than the gray matter and, for example, if the neigh¬ 
boring fibres of the pyramidal tract be affected there may be in addition a 
spastic paralysis of the muscles whose centres lie in the lower levels of the 
cord. The degree of such a paralysis depends upon the intensity of the 
lesion of the pyramidal tract and may vary from a slight weakness in dorsal 
flexion of the ankle to an absolute paralysis of all the muscles below the 
lesion. Again, if the afferent tracts of the cord are affected sensory symptoms 
may bo added to the motor palsy. There may bo disturbances of pain and 
temperature sense alone or touch also may he affected. This, however, is 
more rare except in serious lesions. The upper border of disturbed sensation 
often indicates most clearly the level of the disease, especially when this is 
in the thoracic region where the corresponding level of motor paralysis is 
not easily demonstrated. It is unusual for cutaneous amesthesia in organic 
lesions of the cord to extend above the level of the second rib and the tip 
of the shoulder, for this represents the lower border of the skin-field of 
the fourth cervical (see sensory charts), and as the chief center for the dia¬ 
phragm lies in this segment, a lesion at this level sufficiently serious to 
cause sensory disturbances, would probably occasion motor paralyses as well 
and yould entirely shut off the movements necessary for respiration. It is 
to be noted that the demonstrable upper border of the anaesthetic field may 
not quite reach that which represents the level of the lesion. This is due to 
the functional overlapping of the segmental skin-fields (Sherrington) and 
applies more to touch than to pain and temperature. There is often a narrow 
zone of %ypenesthesia above the anesthetic region. 

Complete Transverse Lesions. —When fhe transverse lesion is total and 
the lower part of the cord is cut off entirely from all influences from above, 
there is complete sensory and motor paralysis up to the segmental level of 
the injury, and the tendon reflexes, whose centres lie below, are lost instead* 
of being exaggerated, as they are apt to be in case the lesion is a focal one. 
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pie symptomatology of total transverse lesions in mail lias thus been given 
iy Collier, y) Total flaccid paralysis of muscles below the level of the lesion. 
|Spastic paralysis indicates that the lesion is incomplete.) ('») Permanent 
position of the knee-jerk and other deep reflexes supplied by the lower seg¬ 
ments of the cord. (3) A rapid wasting of the paralyzed muscles with a loss 
if the faradie excitability. ( I) The sphincters lose their (one. and there is 
ribbling. (5) There is total amvsthesia to the level of the lesion (the zone 
f hyperesthesia is rare). (6) The only sign of self-action remaining is in 
the occasional presence, though in reduced degree, of certain skin reflexes 
such as the plantar reflex with its dorsal flexor response in the great toe. 

Unilateral lesions. —The motor symptoms, which follow lesions limited 
to one lateral half of the cross-section of flu: spinal cord, are conlined to 
one side of the body; they are on the same side ns the lesion. At the level 
of the lesion, owing to destruction of cell bodies of the lower system of 
neurones, there will be found flaccid paralysis and atrophy of those muscles 
whose centres of innervation happen to lie at this level. Owing jo degoneraf ion 
of the pyramidal tract, the muscles whose centres lie at lower levels are also 
paralyzed, but. they retain their normal electrical reactions, bevome spastic, 
awl-do not atrophy to any great degree. 

Owing to the early crossing of the alfcrciit*paths in the cord, the sensory 
symptoms are peculiar. On the side of the lesion—the paralyzed side—corre¬ 
sponding to the segment or segments of the cord involved, there is a zone 
of anesthesia to all forms of sensation, but below this the sensitivity remains 
normal or may be increased, for there is often hvpenesthesia. Tljc muscle 
sense, however, is impaired, fin the side opposite to the lesion and nearly 
up to its level there is complete loss of perception for pain and loinpornluri: 
and there is more or less dulling of tactual sense as well. 

The following table, slightly modified from (lowers, illustrates the dis¬ 
tribution-of these symptoms in a complete liemi-lcsion of the cord:. 


Cord. 


Zono of cutaneous hyper,estlicsia. 
Zone of cutaneous ana'd hesia. 
Lower segment typo ot paralysis 
with atrophy. 

liosion. 

• 


Upper segment type of paralysis. 
Ilypenestnesia of skin. 

Muscular sense impaired, 
lie Ilex action first lessened and 
then increased. 

Surface temperature raised. 


Muscular power normal. 

Loss of sensibility of skin to pain 
and lem|H*mt ure. , 

MtiM'iilur sense normal. 

Reflex hcLioii normal. 

Temperature same as that above 
lesion. 


This combination of symptoms was first recognized by Brown-S£quard, 
after whom it lias been named. II is common in syphilitic diseases of the 
cord, may follow tumors, slab-vvmuuK and is not infrequently associated with 
syringomyelia and baanorrliages into the cord. It h only in exceptional cases, 
of course, that the lesion is absolutely limited to the bcnii-seefion of the 
cord and the symptoms consequently may vary somewhat in degree. 
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The explanation of the disturbance in sensation is not entirely, satisfactory 
and can not be until our knowledge of the paths of sensory conduction ii 
more accurate. These cases hare convinced most clinicians that in man tht 
.paths for touch, pain, and temperature cross the middle line soon aft© 
entering the spinal cord, and proceed toward the brain in the opposite 
side, while that for muscular sense remains in the dorsal columns of th< 
same side. Anatomy lends some support to this view, and it is the explanatioi 
usually given. The experiments on animals have thrown some doubt on this 
view, especially those of Mott on monkeys, which seem to indicate that the 
sensory paths for the most part remain on the same side of the cord. 

H. AFFECTIONS OF THE BLOOD-VESSELS. 

1. Congestion". 

Apart from actual myelitis, we rarely see post-niortem evidences of con¬ 
gestion of the spinal cord, and when we do, it is usually limited either to the 
gra\ matter or to a definite portion of the organ. There is necessarily, 
from the posture of the body post•moitern, a greater degree of vascularity 
in the dorsal portion of the cord. The white matter is rarely found con¬ 
gested, even when inflamed; in [net, if is remarkable how uniformly pale 
this portion of the cord is. The gray matter often lias a reddish-pink tint, 
but rarely a deep reddish hue. except when myelitis is present. If we know 
little anatomically of conditions of congestion of the cord, wo know less 
clinically, for there are no features in any way characteristic of it. 

2. AN/UMLv. 

So, .too, with this state. There may be extreme grades of anasmia of 
the cord without symptoms. In i chlorosis, for example, there are rarely 
symptoms pointing to the cord, and there is no reason to suppose that such 
sensations as liuaxmuss in the ii mbs and tingling are especially associated 
with uraemia. 

There are, however, some very interesting facts with reference to the 
profound nmcmia of the eoid which follows ligature of the aorta. In cx- 
poriments made in Welch's laboratory by llertcr, it was found that within 
a few moments after the application of the ligature to the aorta/paraplegia 
came on. Paralysis of the sphincters developed, hut less rapidly. Recent 
observations made l>v llalsted on occlusion of the abdominal aorta in dogs 
have shown that paraplegia occurs in a largo percentage of cases, many of 
which, however, may recover as the collateral circulation is established. In 
the fatal eases Gilman found extensive alterations in the cell bodies of 
the lower part, of (ho cord with degenerations. This condition is of interest 
in connection with the occasional rapid development of a paraplegia after 
profuse hamiorrhage. usually from the stomach or uterus. It may come 
on at once or at the end of a week or ten days, and is probably due to 
an anatomical change in the none elements similar to that produced in 
Hertor’s experiments. The degeneration of the dorsal columns of the cord 
in_pornieious anamiiaTias already been described. 
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3. Embolism and Thrombosis. 

Blocking of tli%spinnl arteries by emboli rarely occurs. It. may be pro¬ 
duced experimental^, and Money found that it was associated with chorei¬ 
form movements. Thrombosis of the smaller \essels in connection with endar¬ 
teritis plays an important part in many of the acute and clyonie changes 
in the cord. 

•I. End urn-aims. 

It is remarkable how frequently in persons over fifty the arteries of the 
spinal cord are found sclerotic. The following forms may be met with: 
(1) A nodular peri-arteritis or endarteritis associated with syphilis and 
sometimes with giiminala of the meninges; (i) an arteritis obliterans, with 
great thickening of the ultima and narrowing of the lumen of the vessels, 
involving ehielly the medium and larger-sized arteries. Miliarv aneurisms 
or aneurisms of the larger vessels are rarely found in the sjiiual cord. In 
the classical work of Leyden but a single instance of the latter is mentioned. 

6. H^SMoruui.uin into the Siunal M mi mu\i.s; 11 .km .vtoiiiiii.vciiis. 

I 

In meningeal apoplexy, as it is called, the blood may lie between the 
dura mater and the spinal canal—extra-meningeal hiemorrhage— or within 
the dnra mater—intra-mcniiigeal hiemorrhage. 

(a) Extra-meningeal haemorrhage at .. usually as a result of traumatism. 

The exudation may bo extensive without compiessioi, of the cord. The 
blood comes from the large plexuses of veins which may surround the dura. 
The rupture of an aneurism into the spinal canal may produce extensive 
and rapidly fatal hiemorrhage. 

(b) Intra-meningeal haemorrhage is a less frequent result of trauma, hut 
in general is perhaps rather more common. It is rarely extensive from causes 
acting directly on the spinal meninges themselves. Scattered hamiorrlmges 
arc not infrequent m the acute injections fevers, and 1 have twice, in 
malignant small-pox, seen much extravasation. Bleeding mav oeeur also 
in death from convulsive disorders, such as cpilepsv, tetanus, and strychnia 
poisoning, and has been recorded in association with difficult parturition. 
The most extensive hicmorrhagcs occur in cases in which the blood comes 
from rupture of an aneurism at the base of the brain, either of the hasilar 
or vertebral artery. In several cases of this Kind I have found a large 
amount of blood in the spinal meninges. In ventricular u|«>ple\y the blood 
may pass from the fourth ventncle into tin* spinal meninges. I here is 
a specimen in the medical museum of Mefiill College of the most extensive 
intraventricular hiemorrhage. in which the blood passed into the fourth 
ventricle, and descended beneath the spinal arachnoid for a considerable 
distance. In cranial fractures, particularly those of the base of the skull, 
tlic resultant haemorrhage almost always finds its way into tin* subarachnoid 
space about the cord and may he demonstrated by the withdrawal of bloody 
fluid by a lumbar puncture. The procedure is of considerable diagnostic value. 
On the other hand, haemorrhage into the spinal meninges may possibly ascend 
into the brain. 
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Symptoms. —The symptoms in moderate grades may be slight and in¬ 
definite. In the non-traumatic cases the haemorrhage may either come on 
suddenly or after a day or two of uneasy sensations ^mg ti*e spine. As 
a rule, the onset is abrupt, witli sharp pain in the b|B and symptoms of 
irritation in the course of the nerves. There may bdwnuscular spasms, or 
paralysis may come on suddenly, either in the legs alone or both in the 
legs and arms. Tn some instances the paralysis develops more slowly and 
is not complete. There is no loss of consciousness, and there are no signs 
of cerebral disturbance. The clinical picture naturally varies with the site 
of the haemorrhage. If in the lumbar region, the legs alone are involved, 
the reflexes may be abolished, and the action of the bladder and rectum is 
impaired. If in the thoraeic region, there is more or less complete paraplegia, 
the reflexes are usually retained, and there are signs of disturbance in the 
thoracic nerves, such as girdle sensations, pains, and sometimes eruption 
of herpes. In the cervical region the arms as well as the legs may be involved; 
there may be difficulty in breathing, stiffness of the muscles of the neck, 
and occasionally pupillary symptoms. 

The prognosis depends much upon the cause of the haemorrhage. Ke- 
covery may take place in the traumatic eases, and in those associated with 
the infectious diseases. 

6. IliKMORKIIAGE INTO THK SPTNAT. COHD; IliEMATOMYEUA . 

Being most frequently a result of traumatism, an intraspinal haemorrhage 
is more common in males, and during the active period of life. Cases have 
been knoftm to follow cold or exposure; it occurs also in tetanus and other 
convulsive diseases, and haemorrhage may be associated with tumors, with 
syringomyelia or myelitis. A direct injury to the spine, however, from 
blows or from falls, is by far the most common cause. Thorburn was among 
the first to point out that a cute floxn "»« nf Hm nwlr, nffon without attendant 
fracture or dislocation of the vertebra!, was a form of accident that most 
commonly preceded these hsemorrhages. The level of the lesion, for this 
reason, is most frequently in the lower cervical region. Twelve cases of 
this type have been seen during the past few years in Ilalsted’s service. 

Anatomical Condition. —The extent of the htemorrhage may vary from 
a small focal extravasation to one which finds its way in columnar fashion 
a considerable distance up and down the cord. The bleeding primarily 
takes place into the gray matter, and this as a rule suffers most, but the 
surrounding medullatcd tracts may be thinned out and lacerated. In a 
case which occurred at the Montreal General Hospital under Wilkins the 
htemorrhage occupied a position opposite the region of the fifth and sixth 
cervical nerves, and on transverse section the cord was occupied by a dark-red 
clot measuring 12 by 5 mm., around which the while substance formed a 
thin, ragged wall. The clot could be traced upward as far as the second 
cervical,* and downward as far as the fourth thoracic segment. 

Symptoms. —Usually one side of the cord is.-involved m uch mor e than 
the other, so that a type of the Brown-S6quard syndrome is very commonly 
observed. The symptoms are sudden in onset, and leave the patient with 
hyperaesthesia and a paralysis which becomes spastic and is most marked 
on one side, while anaesthesia, chiefly to pain and temperature, are most 



DIFFUSE AND FOCAL DISEASES OF THE M7.V.1L COED. 937 


marked on the opposite side of the body. Often a most distressing hvper- 
aethesia, ustially a “pins and needles” sensation, may be present for 
many days, %ut there is rarely any* acute pain of the radiating or root 
type. As hiematomyelia is most frequent in the lower cervical region, in 
addition to the symptoms just mentioned a brachial tv pc of palsy is commonly 
seen, with.flaccid and atrophic paralysis of the muscles innervated from 
the lowest cervical and first thoracic segments. The hicmorrhagc may occur 
in segments farther down the cord, the lumbar enlargement being alfeclcd 
next in frequency to the lower cervical. The segmental level of the paralysis 
necessarily would vary accordingly. 

The condition may provo rapidly fatal, particularly if the extravasation 
is bilateral and extends high enough in the cord to involve the centres for 
the diaphragm. M ore frequently th ere is a more or less complete recovery 
with a residual palsy of the upper extremity and a partial anieslliesia, corre- 
sponding to the level of the lesion, and some spasticity of the leg. 

Diagnosis. —The diagnosis of the traumatic cases is comparatively easy, 
and it is important to recognize them, as they are often needfesslv subjected 
to operation under the belief that they are instances of acute compression. 
The residual symptoms in olil cases may closely simulate those seen in syringo¬ 
myelia. 

7. Caisson Disease {Divcr’x Para/i/xis; Compressnl. Air Disease). 

This remarkablo affection, found in divers and in workers in caissons, is 
characterized by a paraplegia, more rarely a general palsy, which supervenes 
on returning from the compressed atmosphere to the surface. 

The disease has been carefully studied by the French writers, by Leyden 
and Schultzo in Germany, and in America parlh iilarlv by A. II. Sin ill*. 
It has been made the subject of a special monograph by Snell. The pressure 
must be more than that of three atmospheres. The symptoms are especially 
apt to come on if the change from the high to the ordinary atmospheric 
pressure is quieklv made. They may supervene immediately on leaving the 
caisson, or they may be delayed for several hours Fains of tin* most atrocious 
character about the knees, elbows, or other joints, without swelling, as a rule, 
pain and swelling in the muscles, epigastric pain, and vomiting arc the most, 
common symptoms. Headache, giddiness, and paralysis are less frequent. 
Paraplegia occurred in 1!> per cent of I)r. Smith’s cases and in fit per cent 
of the St. Louis cases. Monoplegia and hemiplegia are rare. In the most 
extreme instances the attacks resemble apoplexy; (lie patient rapidly becomes 
comatose and death occurs in a few hours, in the case of paraplegia the 
outlook is usually good, and the paralysis may pass off in a day, or may con¬ 
tinue for several weeks or even for months. 

Several careful autopsies have been made. Tn Tx-ydcn’s case death occurred 
on the fifteenth day, and in the thoracic portion of the cmd there were nu¬ 
merous foci of haemorrhage and signs of an acute myelitis. In Nchultze’s 
case death occurred in two and a half months, and a disseminated myelitis 
was found in the thoracic region. In both cases there were fissures, and ap¬ 
pearances as if tissue had been lacerated. In a case examined on the third 
day Assuring and laceration were found, and this oonditmn has boon deter¬ 
mined by Boycott to be the essential lesion in experimental animals. It has 
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been suggested that the symptoms are due to the liberation in the spinal eord 
of bubbles of nitrogen which have been absorbed by the blood under the high 
pressure, and the condition found at the autopsies just referred 1 to is held to 
favor this view. 

Death is rare; it occurred in 12 of 76 cases at the St. Louis-bridge, in 
3 oE the 110 cases at the Brooklyn bridge. In the important work on the 
Firth of Forth bridge and the Blackwell tunnel there were no fatalities from 
this cause. 

The most successful treatment is recompression. A medical air lock should 
be provided at the works, well heated and filled with bunks, etc. The recom¬ 
pression stops the pain and relieves the symptoms. Morphia may be required. 

m. COMPRESSION OP THE SPINAL COED. 

(Compression Myelitis.) 

Definition.-^Intcrruption of the functions of the cord by slow compression. 

Etiology.—Caries of the spine, new growths, aneurism, and parasites are 
the important causes of slow compression. Caries, or Pott’s disease, as it is 
usually called, after the surgeon who first described it, is in the great majority 
of instances a tuberculous affection. In a few cases it is due to syphilis and 
occasionally to extension of disease from the pharynx. Tt is most common in 
early life, but may occur after middle age. It follows trauma in a few eases. 
Compression occasionally results from aneurism of the thoracic aorta or the 
abdominal aorta, in the neighborhood of the cuuliac axis. Malignant growths 
frequently cause a compression paraplegia. A retroperitoneal sarcoma or 
the lymphadenomatous growths of Hodgkin’s disease may invade the vertebras. 
More commonly, however, the involvement is secondary to scirrhus of the 
breast. Of parasites, the echinococcus and the eystioereus occasionally occur 
in the spinal canal. 

Symptoms. —These may be considered as they aifcct tire bones, the nerves, 
and the cord. 

(1) Vjmi HnuA L.—In malignant diseases and in aneurism, erosion of the 
bodies may take place without producing any deformity of the spine. Fata l 
haemorrhage may follow erosion of the vertebral artery. In. curies, onttie 
other hand, it is the rule to find more or less deformity, amounting often to 
angular curvature. The compression of the cord, however, is rarely if over 
the direct result of this bony kyphosis but is due to the thickening of the dura 
and the presence of caseous and inflammatory products between this mem¬ 
brane and the bodies of the diseased vertebrae. The spinous processes of the 
affected vertebra: arc tender on pressure, and juiin follows jarring movements 
or twisting of the spine. There may be extensive {nljcrculous disease without 
much deformity, particularly in the cervical region. In the case of aneurism 
or tumor pain is a constant and agonizing feature. 

(2) Neuve-egot Symptoms.— These result from compression of the nerve 
roots as they pass out between the vertebra:. In caries, even when the diseaso 
is extensive and the deformity great, radiating painsfrmiTTOmprtasHeajiivolve- 
ment of the rooteare ram- -Pa#s are mortrcdmiuoti iii cancer of (lie spine 
secondary to that of the breast, and in such cases may be agonizing. There 
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may be acutely painful arcus—ti n* atu rsthrsia dolorosa —in regions of (lie skin 
which^re aesthetic to tactile and painful impressions. Trophic disturb¬ 
ances may occur, purtieularlyjmtpos. Pressure on die ventral roots may give 
rifle to w asting of the muscles supplied by the affected nerves. 'This is most 
noticeable ui disease of the cervical or lumbar regions. 

(3) Cojjjj Syiii’TO.us.—(a) Cervical Region .—Not infrequently tin 1 curies 
is high up between the axis and the atlas or belli ism the latter and the oc¬ 
cipital bone. In such instances a retropharyngeal abscess mnv he present, 
giving rise to difficulty in swallowing. There may lie spasm yi Ike cenical 
nyiadys, the head may be fixed, and movements may either he impossible 
or cause great pain. In a case of this kind in the Montreal (Jeneral Hos¬ 
pital movement was liable (o he followed by transient, instantaneous paraly¬ 
sis all four extremities, owing to compression of the cord. I 11 one of these 
attacks the patient died. 

In the lower cervical region there may be signs of interference with the 
cilio-spinal centre and dilatation of the pupils. Occasionally (here is Hushing 
°f the face and ear of one side or unilateral sweating. Deformity is not 
so common, blit healing may lake place with the production of a callus 
of enormous breadth, with complete rigidity of the neck. 

(6) Thoracic Region .—The deformity is here more marked •and pressure 
symptoms are more common. The time of onset, of the paralysis varies 
very much. It may be an early symptom, even before the curvature is 
manifest, and if is noteworthy that Pott first described the disease that 
bears his name as “a paN\ of the lower limbs which is frequently found 
to accompany a curvature of the spine.” More commonly the paralysis is 
late, occurring many months after the curvature has developed. The para¬ 
plegia is slow in ils developmenl; the patient at first feels weak in the 
legs or has disturbance of sensation, numbness, tingling, pins and needles. 
The girdle sensation may ho marked, or severe pains in the course of the 
intercostal nerves. Motion is, as a rule, more quickly lost than sensation. 
The.paraplegia is usually of the spastic type, with -xaggeration of the reflexes. 
Bastian’s svmn tom—abolition of the redoxes—is rarely met with in compres¬ 
sion from caries as the transverse nature of (lie lesion is rarely complete. The 
paraplegia may persist for months, or even for more than a year, and recovery 
still be possible. 

(c) Lumbar Region .— In the lower dorsal and lumbar regions the symp¬ 
toms are practically the same, hut the sphincter centres are involved and 
the reflexes are not exaggerated. 

Diagnosis. —Caries is liv far the most frequent cause of slow compression 
of the cord, and when there are external signs the recognition is easy. There 
are cases in which the exudation in the spinal canal between the dura and 
the bone leads to compression before there are any signs of caries, and if 
the root symptoms are absent it may be extremely difficult to arrive at a 
diagnosis. Janeway has called attention to persistent lumbago as a symptom 
of importance in masked Pott's disease, particularly after injury. Brow n- 
Scquard ’s ppruiysi^ .is more common in tumor and in injuries than in caries. 
Pressure on the nerve roots, too, is loss frequent in caries than in malignant 
disease. The cervical form of parhvmcnibgitis also produces a pressure 
paralysis, the symptoms of which have already been detailed. Pressure from 
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secondary carcinoma is naturally suggested when spinal symptoms follow r' 
within a few years after an operation for cancer of the breast. , In paraplegia J 
following tumor of the vertebra secondary to cancer of the breast, and in I 
the erosion of the spine by retroperitoneal growths, the suffering is most! 
intense. The condition has been well termed vurapleaia dolo rosa. I have' 
seen two cafes m which the breast tumor had not been recognized. 

Treatment. —In compression by aneurism or metastatic tumors the con¬ 
dition is hopeless, hi the former the pains are often not very severe, but 
in the latter morphia is always necessary. On the other hand, compression 
by caries is often successfully relieved even after the paralysis lias persisted 
for a long period. When caries is recognized early, rest and support to 
the spine by the various methods now used by surgeons may do much to 
prevent the onset of paraplegia. Wlienjiarulysis has developed, rest with 
extension gives the best hope of recovery. It is to be remembered that 
restoration may occur after compression of the cord has lasted for many 
months, or even more than a year. Cases have been cured by recumbency 
alone, enforced for weeks or months; the extradural and inflammatory 
products are absorbed and the canes heals. In earlier days brilliant results 
were obtained in these eases by suspension, a method introduced by J. K. 
Mitchell in KS'.'ii, and pursued pith remarkable success by his son, Weir Mitchell. 
During niv association with the hilirmary for Nervous Diseases I had numerous 
opportunities of witnessing the really remarkable effects of persistent sus¬ 
pension, even in apparently desperate and protracted cases. In recent years 
the suspension methods in the erect posture have been largely superseded 
by those'of hyperextension during recumbency with the application of plaster 
jackets to hold the body and spine immovable in the improved position, 
forcible correction of iho deformity under nmvsfhesia as sometimes advo¬ 
cated is not lo lie recommended, hut the gentler partial corrections, perhaps 
repeated several times with a few weeks’ interval, often lead to a rapid disap¬ 
pearance of paralyses through the lessening of the angular deformity of the 
vertebra, hi protracted cases after these methods have been given a fair 
trial, laminectomy may become advisable, and has in many instances been 
successful in relieving paralyses when bloodless methods have failed. 

The general treatment of caries is that of tuberculosis—f resh .air , gpqd 
food , cod-1 Ivor oil, and arsenic. 

Lusio.ss op tub Cauda Equina and Conus Medullaris. 

The spinal cord extends only lo the second lumbar vertebra. Injury, 
tumors, and canes at or below tins level involve not the cord itself, but the 
bundle of nerves known as the cauda equina and the terminal portion of 
the cord, the conus niednllaris. Much attention lias been given to lesions 
of tliis*part. The whole subject is admirably discussed in Thorburn’s work. 
Fractures and dislocations are common in the lumbo-sacral region, tumors 
not infrequently involve the filaments of the eauda equina, and some of 
the nerves are often entangled in the cicatrix of a spina bifida. 

A lesion limited to the conus medullaris is rare. A myelitis or a focal 
haematomyelia limy tie limited to this site with symptoms referable to a 
lesion of tlie lowest sacral segments—anaxsthesia over the buttocks, gerinseum, 
and genitalia, paralysis of the levator aui and the vesical and anal sphincters. 
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I ch a focalized lesion lias' been knowu to follow a lumbar puncture lyado 
keen tko lfjst and second lumbar \orlobno. 

In a fracture or dislocation of the first, lumbar vertebra the conus modul- 
B may be compressed together with the lowest sacral ucncs gneu oil 
In it. It is rare, however, in traumatic cases for llio tip of the cord to 
xer injury alone without simultaneous involvement of the neiu* roots com-, 
ising the eauda equina from the second lumbar down, lit fracture or 
ilocation of the fifth lumbar vertebra the sacral roots mav alone be involved, 
lus in a case which 1 have reported the patient fell from a bridge and 
d paralysis of the legs and of the bladder and rectum. Wlum seen sixteen 
pears after the injury, there was flight weakness, with wasting of the left. 
±eg; there vyas complete loss of the function in the aiio-vesieal and genital 
centres, and amesthesia in a strip at the back part of the thigh (in the 
distribution of (lie small sciatic), and of the pcrinumin, scrotum, and penis. 
The urethra was also insensitive. 

It is sometimes very difficult to differentiate between a lesion, possibly 
at the first lumbar vertebra, involving the lower part of I he spm.il <ord 
and one in the sacral region which compromises those peripheral nerves of the 
eauda equina that are given off from the same segment. This is particu¬ 
larly so in the ease of tumors, for in fracture* or varies lime itiav be some 
palpable indication of the seat of trouble, in eauda equina lesions, however, 
pressure upon the nerve roots is supposed to all'cet motion much more markedly 
than sensation, and this diseiepancv mav lie helpful since in the coni le-ions 
themselves the motor and sensory disturbances arc more apt to have a corre¬ 
spondingly segmental distribution. 

The table and figures given in the general introduction will be found 
useful in determining the nerve fibres anil segments involved m these cases 
of injury of the eauda equina. 

IV. TUMORS OF THE SPINAL CORD AND ITS 
MEMBRANES. 

Morbid Anatomy. —New growths may develop in the cord or in ils mem¬ 
branes, or may extend into them from the spine. These invading growths 
are the more common and have been touched upon in a previous section. 
Hero the primary spinal growths only will be considered. 

Schlesinger’s tabulation m 1 is!)K of 100 eases slum' that meningeal Ininors 
are considerably more common (ban medullary or true cord Illinois. Soli I ary 
tubercles are by far the most frequent medullary growths. The iiieiiinge.il 
tumors may be either ultra- or extradural nndftlu^jntradiiral|sarcomata 
nr, fibromata—it is often dillieult to tell under which of llicsc terms they 
should be classified—are by far the most common. This is important bccau-e 
these particular growths remain for a long to... o..n ■ n(11fr.1 mg and olfer 
most favorable opportunities for surgical tnnin.. at*. In Hi. . n idural space 
echinococcus cysts are in some countries frequently found. They are usually 
multiple, and indeed, most of the other forms of tumor may lie multiple. A 
lipoma^.psainmomaJ J myxoma, nruioma, and oilier varieties nl growth may 
l<e met vvithJJJGummaia aiid^gliosatvninala are not infrequent and usually 
involve both the'cord and the meninges. 
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Tumors are more commonly situated on the lateral and dorsal surfaces 
of the cord, but there is no level of the spine in which they may not occur. 

The effects of tumor on the functions of the cord are varied.' Slow com¬ 
pression is usually produced by growths external to the cord, and it is remark¬ 
able what a high grade of compression the cord will bear without serious inter¬ 
ference with, its functions. In cases of prolonged interruption of function 
ascending and descending degenerations occur. Tumors developing within the 
cord may lead to syringomyelia. 

Symptoms. —These will naturally vary a good deal with the segment fti- 
votved and with the degree of pressure and the extent of implication of the 
nerve roots. Neuralgic pains which persist over a particular territory, and a 
slowly progressive paralysis which may at first suggest a Brown-Sdquard 
syndrome, should always make one suspect a spinal growth. 

The symptoms of live commoner intradural tumors are as follows: Bjidiat- 
ing (root) pains from the level of the lesion; segmental atrophy from pressure 
on the ventral,horns; weakness of the leg, going on to paralysis, at first only 
on the side occupied by the growth, and due to pyramidal tract involvement ; 
sensory disturbances on the opposite side, first alfeeting pain and temperature 
sense; with increase of symptoms the crossed typo of paralysis is lost and motor 
palsy occurs*oil both sides with great increase of relieves; e ven in advanced 
eases the sensory paralysis rarely becomes quite complete, since some (actual 
transmission from the lower sacral segments usually persists; spasmodic, pain¬ 
ful, jerking movements of the lower extremities are very characteristic of the 
advanced cases. These symptoms wilt vary naturally with the character of 
the growth, its segmental level, place of origin, and other factors, but in no 
fit her disease is there the same coincidence of a gradual compression paraplegia 
and persistent radiating pain. In some cases pain may he elicited by deep 
pressure alongside the spinous processes at the level of the growth, and the 
patient, by sudden exertion, or by straining, coughing, or sneezing, may greatly 
increase it. 

Diagnosis.—When constant and severe root pains are associated witli a 
progressive paralysis, the diagnosis may be easily made, (bines may cause 
identical symptoms, but the radiating pains are rarely so severer* Cervical 
meningitis simulates tumor very closely, and in reality produces identical 
effects, but the.very slow progress and the bilateral cluiraclcr from the outset 
may be sufficient to distinguish it. ! Jn chronic transverse myelitis the symp¬ 
toms, according to (lowers, may resemble tumor very closely and present radi¬ 
ating pains, a sense of constriction, and progressive paralysis! Syringomyelia, 
too, may give a similar picture. A radiogram may lie of diagnostic aid in 
ease the vertebrae are infiltrated by the growth. 

The nature of the tumor can rarely be indicated with precision. With a 
marked.syphilitic history gumma may naturally ho suspected, or with coex¬ 
isting tuberculous disease, a solitary tubercle. 

Treatment. — 1 f the possibility of syphilitic infection is present the iodide 
of potassium should be given in large and increasing doses. For (lit* seven 
pains counter-irritation is sometimes beneficial, particularly (lie thermo¬ 
cautery; morphia is, however, often necessary. A successful laminectoiin 
offers thb Wily hope of relief in case the lesion prove to lie non-syphilitu 
During the seventeen years since Horsley’s first brilliant operation there have 
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been numerous eiV-.es of sueeessful oxtirpnlion of spinal eonl tumors. Tli 

I tradural fibrosarcomata are tlie most favorable eases ami complete restore 
>n of function in the cord may follow the reimnal of the tumor. In th< 
filtrating growths the nerve roots may be divided, or. as has been suggested 
en the «ord itself sectioned for the relief of the agonizing pain, but ultimali 
ire is hopeless in malignant growths of this character. 

V. SYRINGOMYELIA. 

Definition. —A glioniatous new grow Ui about the central canal of the spinal 
forthwith cavity formation. 

Etiology and Morbid Anatomy. —Syringomyelia must be distinguished 
from-ddaUtum of flio-winlral canal—hydroinvelus—slight grades of which are 
not very uncommon either as a congenital condition or as a result of the 
pressure of tumors. The cavity of s>ringomvelia lias a variable extent in the 
cord, sometimes running the entire length, but in many cases involving only 
the cervical and thoracic regions or a more limited area It *s usually in the 
dorsal portion of the cord and mnv extend only into one dorsal cornu. The 
transverse section may be oval or circular or narrow and lissiire-fike It varies 
at different levels. The condition is now regarded as a (/linsis.’ii development 
of embryonal neurogliar tissue in which liieinorihage or degeneration takes 
place with the formation of cavities. 

Of 190 cases, i:i:i were in men, .97 in women (Schlcsinger). A large 
majority of (lie cases begin before the thirtieth year. The disease has las'll 
met with in three members of the same family 

Symptoms, —The clinical features are extremely complex. In the classical 
form there are'irregular pains, dually in the cervical region ;iniuscular atropfiy 
develops, which mnv bo confined to the arms, or sometimes extends to tin- logs. 

5 The retle.xes arc increased und<ni spastic condition develops in the legs. Idti- 
malely tlioKdinieal picture may be that of an amyotrophic lateral sclerosis. The 
4tactile sensation is usually normal and theTmuscular sense is retained, lint pain- 
g ful and thermic sensations are not recognized, or there may be in rare instances 
complete^ahmstliosin of the skin and of the mucous membranes (Dejermn). 
This combination of loss of painful and thermic sensations with paralysis of 
an amyotrophic Ivpo is characteristic, but not, pathognomonic of the disease. 
The special senses are usually intact and the sphincters uninvolved. Trophic 
troubles arc not uncommon. ()w mg to the loss oft lie pain and heal sensations, 
the patients are apt to injure themselves. Scoliosis also may be present in 
ihoso cases. The loss of painful and thermic impressions is due to the fact, 
that these pass to the brain in the peri-ependymal gray matter, particularly' 
that port ion in the dorsal roots, which is almost nm-lantly involved in syringe-; 
myelin. The tactile sensation is retained krause the posterolateral columns 

are uninvolved. . 

Schlcsinger, in his monograph (1KSI5), recognizes the following types: 
(1) With the classical feature- above described, which may begin in the 
cervical or lumbar regions; ft) a motor type, with the picture of an amyo¬ 
trophic or a spastic paralvsi-—the sensation may be undisturbed for years, 
(3) with predominant season features, simulating hysterical hemiplegia, or 
with general paiu and temperature anaisthesia; (4) with pronounced trophic 
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disturbances—to this type belong the cases described as M p ma’ * .disease, an 
affection characterized by neuralgic, pains, cutaagPUS aracal h eai a , tod painlfigs, 
destructive whitlows; and (o) the talielic type, either a combinationj?f the 
symptoms or tabes in the lower, and of syringomyelia in the upper extr emitie s, 
or a pure tabetic symptom-complex, due to invasion of the dorsal columns by 
the gliosis (Oppenhcim). Arthropath ies occur in about 10 per cent of the 
cases. 

Diagnosis.—In typical cases the diagnosis is easy. < The combination of an 
amyotrophic paralysis,atlie picture of progressive muscular atrophy of the 
Aran-l)ucheune type, with retention of tactile andlloss of thermic and painful 
sensation, is probably pathognomonic of the disease. Of affections with which 
it may he confounded; anesthetic leprosy is the most important, since the,; 
anesthesia and the wasting may closely simulate it; but, as a rule, in leprosy 
trophic changes are more or less marked. There is often loss of phalanges 
and there is no characteristic dissociation of sensory impressions. 

' VI. ACUTE MYELITIS. 

Etiology.->-Acute myelitis results from many causes, and may affect the 
cord in a limited or extended portion—the gray matter chiefly, or the gray 
and white matter together. It"is met with: (a) As an.independent affection 
following exposure to cold, or exertion, and leading to rapid loss of-power 
with the symptoms of an acute ascending paralysis. (6) As a sequel of the 
infectious diseases, such as smallpox, typhus, measles, and gonorrheea. (e) As 
a result of traumatism, either fracture of the spine or very severe muscular 
effort. Concussion without fracture may produce it, but this is rare. Acute 
myelitis, for instance, scarcely ever follows railway accidents, (d) In diseases 
of the bones of the spine, either caries or cancer. This is a more common cause 
of localized acute transverse myelitis than of the diffuse affection, (e) Is 
disease of the cord itself, such as tumors and syphilis; in the latter, either in 
association with gummata, in which ease it is usually a late manifestation; or 
it may follow within a year or eighteen months of the primary affection. 

Morbid Anatomy.—in localized acute myelitis affecting white and gray 
matter, as met with after accident or an acute compression, the .card, is-swollen, 
the-pia. injected, the consistence greatly reduced, and on incising the mem¬ 
brane an almost diffluent material may escape. In less intense grades, on section 
at the affected area, the distinction between the gray and white matter is lost, 
or is extremely indistinct. The tissue may be injected, or, as is often the case, 
haemorrhagic. It is particularly in those forms, due to extension of disease 
from without or to acute compression, that we find definite involvement of 
the white matter. In oilier instances the gray matter is chiefly affected. There 
may be localized areas throughout the coni in which the gray matter is reduced 
in consistence and luemorrhagic, the so-called red softening. There may be 
definite cavity formations in these foci, in some cases of disseminated or 
focal myelitis the meninges also are involved and there is a myelomeningitis. 
And, lastly, there are instances in which, throughout a long section of the 
cord, sometimes through the lumbar and the greater part of the thoracic, or 
in the thoracic and cervical regions, there is a diffuse myelitis of the gray 
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if Histologically the nerve fibres are much swollen and irregularly distorted) 
ie axis-cylinders are beaded, the myelin droplets are abundant, and the 
minated bcftlies known as corpora amylneea may be seen. Granular fatty 
Ha axe also numerous and there may be leucocytes and red blood-corpuscles, 
ianges ia the blood-vessels are striking; the smaller veins are distended and 
ay show varicosities. The perivascular lymph spaces contain numerous leu- 
icytes, and the smaller arteries themselves are frequently the seat of hyaline 
rombi. The ganglion cells are swollen and irregular in outline, the proto- 
asm is extremely granular and vacuolated, and the nuclei, though usually 
visible, may show signs of division, and the processes of the cells are not seen. 

In cases which persist for some time we have an opportunity of siring 
e later stages of acute myelitis. The acute, inflammatory, hypenemie or 
■ed softening is succeeded by stages in which the affected area becomes 
norc yellow from gradual alteration of the blood-pigment, and finally white 
u color from the advancing fatty degeneration. In eases of compression 
lyelitis, a sclerosis may gradually be produced with the anatomical picture 
f a chronic diffuse myelitis. * 

Symptoms. — (a) Acutk Diffuse Mvki.itis.— 1 This form may follow ex¬ 
posure to cold, or occurs in connection with syphilis nr one of the infectious 
diseases, or is seen in a typical manner in jho extension from injuries or 
from tumor. The onset, though scarcely so abrupt as in luemorrhage. may 
be sudden; a person may be attacked on the street and have difficulty ill 
getting home. In some instances, the onset, is preceded by pains in the 
legs or back, or a girdle sensation is present. If may In 1 marked by chills, 
occasionally by convulsions; fever is usually present from the beginning— 
at first sight, hut subsequently it may become high. 

The motor functions are rapidly lost, sometimes as quickly as in Landry^ 
ascending paralysis. The paraplegia may be complete, and, if the myelitis 
extends to the cervical region, there may be impairment of motion, and 
ultimately complete loss of power m the upper extremities as well. The 
sensation is lost, but there may at first be liyponcsthcsia. The reflexes in 
the initial stage are increased, but in acute central myelitis, unless limited 
in extent to the thoracic and cervical regions, the relieves are usually abolished. 
The rectum and bladder are paralyzed. Trophic disturbances are marked; 
the muscles waste rapidly; the skin is often congested, and there may he 
localised, gating. The temperature of the affected limbs may be lowered. 
Acute bed-sores may develop over the sacrum or on the heels, and sometimes 
a multiple arthritis is present. In these acute eases the general symptoms 
become greatly aggravated, the pulse is rapid, (he tongue becomes dry; there 
is delirium, the-fever increases, and may reach 107° or 108°. 

Thfi course of the disease is variable. In very acute eases death follows 
I in fr om fiv e to ten days. The cases following the infectious diseases, par- 
I ticularly the fevers and sometimes syphilis, may run a milder eour.se. 

' The diagnos is of this variety of acute myelitis is rarely difficult. In 
common with the acute asceuding paralysis of Landry, and with certain 
eases - of m ultiple neuritis, it presents a rapid and progressive motor paraly¬ 
sis. "Prom the former it is distinguished by thehnore marked involvement 
of sensation, theitrophic disturbances, the paralysis of bladder and rectum, 
t he rapid wasting^-the electripal changes, and the fever. From acute cases 
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of multiple neuritis it may be more difficult to distinguish, as the sensory 
features in these cases may be marked, though there is rarely", if ever, in 
multiple neuritis complete anaesthesia; the wasting, moreover, is more^xapid 
in myelitis. The bladder and rectum are rarely involved—though in ex¬ 
ceptional cases they may be—and, most important of all, the trophic changes,* 
the development of bull®, bed-sores, etc., are not seen in multiple neuritisJ 

(6) Acuxs TRANBVKUtas Mvjsmtib. —The symptoms naturally differ withi 
the situation of the lesion. 

(1) Acute transverse myelitis in the thoracic region, the most common 
situation, produces a very characteristic picture. The symptoms of onset. 
aTe variable. There may be initial pains or numbness and tingling in thW 
legs. The paralysis may sot in quickly and become complete within ft 
few days; but. more commonly it is preceded for a day or two by sensations 
of pain, heaviness, and dragging in the legs. The paralysis of the lower 
limbs is usually complete, and if at the level, say, of the sixth thoracic 
vertebra, the abdominal muscles axe involved. Sensation may be partially 
or completely lost. At the onset there may be numbness, tingling, or even 
hyperesthesia in the legs. At the level of the lesion there is often a zone of 
hyperesthesia, which is discovered by passing a test-tube containing hot 
water along .the spine, when the sensation of warmth changes to one of 
actual pain. A girdle sensation may occur early, and when the lesion is in 
this situation it is usually felt between the ensiform and umbilical regions. 
The reflex functions are variable. There may at first be abolition of the 
rellexes; subsequently, those which pass through the segments lower than the 
one affected, may be exaggerated and the legs may take on a condition of spastic 
rigidity. Tt does not always happen, however, that the reflexes are increased 
here, for in a total transversolesion of the cord, they are usually entirely lost 
as first pointed out by Bastian. That this is not due to the preliminary shod 
is shown by the fact that the abolition of the reflexes may be permanent. The 
muscles become extremely flabby, waste, and lose their faradio excitability, and 
the sphincters lose their tone. The temperature of the paralyzed limbs is vari¬ 
able. It may at first rise, then fall and become subnormal. Lesioixs of the skin 
are not uncommon, and bed-sores are apt to form. There is at first retention of 
urine and subsequently spastic incontinence. If the lumbar centres are in¬ 
volved. there are from the outset vesical symptoms. The urine is alkaline in 
reaction and may rapidly become ammoniacal. The bowels are constipated 
and there is usually incontinence of the faxces. Some writers attribute the cys¬ 
titis associated with transverse myelitis to disturbed trophic influence. 

The course of complete transverse myelitis depends a good d eal upon its 
cause. Death may result from extension. Segments of the cord may be com¬ 
pletely and permanently destroyed, in which case there is persistent paraplegia. 
The pyramidal fibres below the lesion undergo the secondary degeneration, and 
there is an ascending degeneration of the dorsal median columns, if the 
lower segments of the cord are involved the legs may remain flaccid. In some 
instances a transverse myelitis of the thoracic region involves the ventral horns 
above and below the lesion, producing flaceidity of the muscles, with wasting, 

■ fibrillar contractions, and the reaction of degeneration. More commonly, 
however, in the cases which last many months there is more or less rigidity of 
the muscles with spasm or persistent contraction of the flexors of the knee. 
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t (2) Transverse Myelitis of the Cervical Region .—Jf tin* lesion is i|t the 
fevel of the Sixth or seventh cervical nerves, there is paralysis of the upper 
Hctcemities, more or less complete, sometimes sparing the muscles of >the 
ihoulder. Gradually there is loss of sensation. The paralysis is usually com¬ 
pete below the point of lesion, but there are rare instances in which the arms 
are affected, the so-called cervical .paraplegia. In addition, to the symp- 
already mentioned there are several which are more characteristic of 
averse myelitis in the cervical region, such as the occurrence of vomiting, 
cough, and slow puls**, which may sink to 20 or HO, pupillary changes— 
Inyosis—sometimes attacks of dysphagia, dyspiuea, or svgeope. 

Treatment of Acute Myelitis.— In the rapidly developing form due either 
to a diffuse inflammation in the gray matter or to transverse myelitis, the 
important measures arc scrupulous cleanliness, care and watch fill ness in 
guarding against bed-sores, the avoidance of cystitis, either by systematic 
catheterization or, if there is incontinence, by a carefully adjusted bed urinal, 
or the use of antiseptic cotton-wool repeatedly changed. In an acute onset 
in a healthy subject the spine may be cupped. Counter-irritation is of doubt¬ 
ful advantage. Chapman's ice-bag is sometimes useful. No drugs have the 
slightest influence upon an acute myelitis, and even in subject- with well- 
marked syphilis neither mercury nor iodide o^ |mtas-ium is curative. Tonic 
remedies, such as quinine, arsenic, and strychnia, mav be used m the later 
stages. When the muscles have wasted, massage is benelicial in maintaining 
their nutrition. Electricity should not lie used in the early stage.-oI myelitis. 
It is of no value in the trail-verse myelitis in the thoracic region with retention 
of the nutrition in the muscles of the leg. 


E. DIFFUSE AND FOCAL DISEASES OF THE DRAIN. 

I. TOPICAL DIAGNOSIS. 

Only certain regions of the brain give localizing svmptoms. These are the 
cortical motor centres and the associated sensorv centres, the speech centres, 
the centres for the special senses, and the tracts which connect the-e coitical 
areas with each other and with other purls ol the nervous system. 

The following is a brief summary of the effect- of lesions from the cortex 
to the spinal cord: 

1. The Cerebral Cortex.— (a) UedcaoUoslenous of the. mot or cortex cause 
paralysis in the muscles of the opposite side of the body. 1 lie paralysis is at. 
first flaccid , but the spastic condition subsequently develops. The extent of 
the paralysis depends upon that of the lesion. Ii is apt to lie limited to the 
muscles of the head or of an extremity, giving ri-c to the cerebral monoplegias. 
One gro up of muscles may be much more affected than others, especially in 
lesionsoFThThighly differentiated area for the upper extremity. It is un¬ 
common to find all the muscle group- of an extremity equally involved in 
cortical monoplegia. Very rarely through small bilaterally symmetrical lesions 
monoplegia of the tongue mav result without paralysis of the face. A lesion 
may involve centres lying close together or overlapping one another, thus pro¬ 
ducing associated monoplegias—e. g., paralysis of the face and arm, or of the 
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arm and leg, but not of the face and leg without involvement of the arm. 
Very rarely the whole motor-cortex is involved, causing paralysis of the opposite 
side—cortical hemiplegia. TTnnnlly in nnoh instances there in marked recovery, 
so that only a monoplegia persists. 

Adjoining and posterior to the motor area is believed to be the region of 
tjie cortex in which the impulses concerned in general bodily sensation (cutane¬ 
ous sensibility, muscle sense, visceral sensations) first arrive (the somsssthetic 
area). Combined with the muscular weakness there is usually some disturb¬ 
ance of sensations, particularly of those of the muscular sense. In_ lesions of 
the superior parietal lobe the stereognostic sense is very often affected. For 
\ exam pie, when a coin or a knife is placed in the hand of. the affected limb, the 
i patient’s, eyes being closed, it is not recognized, owing to inappreciation of 
the form and consistence of the object, and this even though the slightest 
tactile stimulus applied to the fingers or surface of the hand is felt and may 
be correctly localized. The sense of touch, pain, and temperature may be 
lowered, but usually not markedly unless the superior and inferior parietal 
lobules are involved in subcortical lesions. Paresthesias and vaso-motor dis¬ 
turbances are common accompaniments of paralyses of cortical origin. 

(6) Irritative lesions cause localized spasms as described on page 883. 
The most varied muscle groups corresponding to particular movement forms 
may be picked out. If the irritation be sudden and severe, typical attacks of 
Jacksonian epilepsy may occur. These convulsions are often preceded and 
accompanied by subjective sensory impressions. Tingling or pain, or a sense 
of motion in the part, is often the signal symptom (Scguin), and is of great 
importance in determining the seat of the lesion. 

Lesions are often both destructive and irritative, and we then have com¬ 
binations of the symptoms produced by each. For instance, certain muscles 
may be paralyzed, and those represented near them in the cortex may be the 
seat of localized convulsions, or the paralyzed limb itself may be at times 
subject to convulsive spasms, or muscles which have been convulsed may be¬ 
come paralyzed. The close observation of the sequence of .the symptoms in 
such cases often makes it possible to trace the progress of a lesion involving 
the motor cortex. In these eases the most frequent cause is a developing tumor, 
though sometimes local thickenings of the membranes of the brain, small ab¬ 
scesses, minute haemorrhages, or fragments of a fractured skull must be held 
responsible. 

In another section lesions involving the centres for the special senses arc 
considered, and we shall simply refer to them here. The symptoms caused 
by lesions of the speech centres will be described under aphasia, and it is 
only necessary to note here the near situation of the motor speech area ( Broca’s 
centre ) in the left inferior frontal convolution to the centres for the face and 
tongue on that side, and the nearness of the supposed centre for writing to 
that of the hand and arm, and to state that motor aphasia ia often associated 
wir b paral ysis of the right side of the face and the right arm. Accompanying 
the paralysis, following a Jacksoniah fit, of the right face or arm there is often 
a transient motor aphasia. 

According to Flechsig, the sensori-motor centres are limited to tolerably 
circumscribed areas in the cortex, which differ from other portions in that thev 
are provided with projection fibres which connect them with lower centres. 
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l?he re mainin g areas of the cortex, amounting, he believes, to about two-thirds 
of the whole*, are devoid of projection fibres and are concerned entirely in 
associative activities. These latter areas, the association centres ” of Floeli- 
aig, are three in number: (1) The anterior association centre, including the 
whole of the frontal lobe in front of the sonuvslhctic area; (',!) (be middle 
association centre, corresponding to the cortex of the island of Jjeil; and (3^ 
the large, posterior association centre, including the pnecuneus, the su|>erior 
and inferior parietal lobules, the supramarginal and angular gyri. and the 
whole of the temporal and occipital lobes except the auditory and visual sen¬ 
sory areas. 

Flechsig attributes-the higher psychic functions, especially those connected 
with the personality of the individual, to the anterior association centres, while 
the intellectual activities which hare to do with knowledge of the external 
world ho believes correspond to the functions of the large posterior association 
centre. Whether these views be true, and. if so, in how far they may lie applied 
practically in the localization of diseases, especially of the mind, the future 
has to decide. * 

2. Centrum Semiovale.—Lesions in this part mayiaxstlve either projection 
fibres (motor or sensory) or association fibres. If involvement of (lie motor 
path cause paralysis, this has the distribution of a cortical patsy when the 
lesion is near the cortex, and of a paralysis due to a lesion of the internal 
capsule when it is near that region. These lesions of the molor Wires may 
be associated with symptoms due to interruption in the other systems of Wires 
running in the centrum semiovale; there may he sensory disturlmnces-4-hoini- 
aniEBthesia an^ hemiunopia—and if the lesion is in the left hemisphere one 
of the different forms ofjaphasia may accompany the paralysis. 

3. Corpus Callosum.—L’ins may be congenitally absent without symptom*. 

An acute lesion involving a large portion of the corpus callosum may, how-/ a, 
ever, yield symptoms suggestive of its localization in tins region. In the ease 
recorded by Kcinhard, in which the situation of the lesion was sus|ieolcd ante 
mortem, there was a I disturbance of equilibration (without vertigo) and of 

.the synergetic movements of both halves of the body. The autopsy revealed 
a gliosareoma which had destroyed the posterior three-fourths of the corpus 
callosum. In Bristowe’s 4 cases there existed, as symptoms common to all, 

> pain in the head and ^partial or complete hemiplegia, with gradual extension 
of the paralysis to the opposite side of the body, j Toward the end of life there 
was disturbance of speech^ difficulty in deglutition ./incontinence of urine and 
fiecos, an£ dementia. Here the symptoms have in them nothing that can be 
looked upon as pathognomonic; indeed, many of the phenomena were doubtless 
dependent upon involvement of the projection and association fibres of the 
centrum semiovale. 


IrLanimak in which the corpus callosum has been cut experimentally pro¬ 
gressive emaciation has been mentioned as a characteristic phenomenon. 

4‘. Internal Capsule (Fig. 4).—Through this pass within a rather narrow 
area all, or nearly all, of the projection fibtes (both motor and sensory) which 


are cqqkeeted with the cerebral cortex. It is divided into an anterior limb, a 
knees had a posterior limb, the latter consisting of a thalamo-lenticular por- 
tiraen tht anterior two-thirds) and a retrodenticular portion (its posteriori 
tJhe^pupil(n considering the effects of a given focal lesion involving the fibres d 1 
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of tlyi internal capsule, it is not to be forgotten that the relations of the tw- 
limbs of the capsule to one another and to the knee vary considerably in dif 
ferent horizontal planes. Much of the confusion in the bibliography is do 
pendent upon neglect to describe the horizontal level of the lesion, as well a 
its situation in an antero-posterior direction. ■ The principal bundle..pasainj 
through the interior limb of the capsule is that which connects the frontal gyr 
land the medial bundle in the base of the peduncle (crus) with the nuclei o 
[the pons. ^These fibres are centrifugal, and innervate chiefly the lower moto 
(nuclei governing bilaterally innervated muscles, especially those of the eyes 
head, necK, and probably those of the mouth, tongue, and larynx.,... In lowe 
'horizontal planes these fibres are situated near the knee of the capsule, it u 
the region of the knee of the capsule which transmits especially the fibres pass 
ing from the cerebral cortex to the nuclei of the facial, hypoglossal, and thirc 
nerves. The path which supplies the nuclei governing the muscles used ir 
speech passes through the knee. 

The pyramidal tract goes through the thalamo-lenticular portion of the 
capsule. The fnotor fibres are arranged according to definite muscle groups 
or rather movement forms, those for the movements of the arm being anterioi 
to those for the leg. The number of fibres for a given muscle group corre¬ 
sponds rathefr to the degree o£ complexity of the movements than to the size 
of the muscles concerned. Thus the areas for the fingers and toes are rela¬ 
tively large. 

The fibres to the somaesthetic area of the cortex—that is, those from tin 
ventro-lateral group of nuclei of the thalamus and the tegmental radiations— 
carrying impulses concerned in general bodily sensation, pass upward througl 
the posterior part of the thalamo-lenticular portion of tho capsule. Some o 
these fibres pass through the anterior two-thirds of the posterior limb along 
side of the fibres of the pyramidal tract. 

Through the retro-lenticular portion of the posterior limb,- opposite th< 
posterior third of the lateral surface of the thalamus, pass (l)J,hc..fibres carry 
ing impulses concerned in tho sensations of the opposite visual field (optii 
radiation from the lateral geniculate body to the visual sense area in tin 
occipital cortex); (2) the fibres carrying impulses concerned in auditory sen 
sations (radiation from the medial geniculate body to the auditory sense arei 
in the cortex of the temporal lobe); (3) the fibres (probably centrifugal 
connecting the cortex of the temporal lobe with the nuclei of the pons. 

With this preliminary knowledge concerning the internal capsule, it is no 
difficult to understand the symptoms which result when it is diseased. 

Since here all the fibres of the upper motor segment are gathered togethe 
in a compact bundle, a lesion in this region is apt to cause complete hemi 
plegja.of the opposite side, followed later by contractures; and if,the lesioi 
involves the hinder portion of the posterior limb there is also hemiansestbesia 
including even the special senses (Fig. 4). As a rule, however, lesions o 
the internal capsule do not involve the whole structure. The disease usual 1; 
affects mainly either the anterior gr posterior portions, and even in instance- 
in which at first the symptoms p6int to total involvement, there is disap 
pearance often of a large part of the phenomena after a short tim'. J fhu- 
when the pyramidal tract is destroyed (lesion of the thalamo-lenti; ar For 
tion of the capsule) the arm may be affected more than the leg, or * ce V8r *Vi 
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[The facial paralysis is usually slight, though if the lesion be well forward 
In the capsulfe the paralysis of the face and tongue may be marked. 

| IJgjnianaesthesia alone without involvement of the motor fibres, due to dis¬ 
ease of the capsule, is rare. There is usually also at least partial paralysis 
of the leg.* When .the retro-lenticular portion of the capsule is destroyed the 
hemi anaesthesia is accompanied by hemianopsia, disturbances of hearing, and 
»metimes of smell and taste. The occmieneo-of- hemiehorea, marked Jremor, 
ir hemiathetosis after a capsular hemiplegia points to the involvement of the 
ialamus or of the hypothalamic region in the lesion. 

Charcot and others have described cases in which as a result of disease of 
he internal capsule there has been paralysis of the face and leg without 
nvolvemcnt of the arm. In such instances the lesion is linear, extending from 
he posterior part of the anterior limb of the internal capsule backward ami 
ateralward to the leg region in the posterior limb of the capsule, the region 
or the arm escaping. 

Capsular lesions when pure are not usually accompanied by apluisic 
ymptoms, alexia, or agraphia. A “ subcortical ” motor aphftsia may result 
’ the lesion is bilaterial, as in pseudo-bulbar paralysis, or if on the left, 
side it is so extensive as to destroy the fibres connecting Broca’s convolu¬ 
tion with the opposite hemispheres, as well $s the pyramidal •fibres on the 
same side. 

5. Crura (Cerebral Peduncles). —From this level through the |wns, me¬ 
dulla, and cord the upper and lower motor segments are represented, the first 
by the fibres of the pyramidal tracts and by the fibres which go from the cere¬ 
bral cortex to the nuclei of the cerebral nerves, the latter by tin; motor nuclei 
and tho nerve fibres arising from them. Ijcsioiis often affect both motor 
segments, and produce paralyses having the characteristics of each. Tlms*n 
singlo lesiou may involve the pyramidal tract and cause a spastic paralysis 
on the opposite side of the body, and also involve the nucleus or the fibres 
of one of the cerebral nerves, and so produce a lower segment paralysis on 
the same side as the lesion—crossed paralysis. In the crus the third and 
fburth cerebral nerves run near the pyramidal tract, and a lesion of this region 
is apt to involve them or their nuclei, causing partial paralysis of the muscles 
of the eye on the same side as the lesions, combined with a hemiplegia of the 
opposite side (Fig. 1, 3). 

The optic tract also. crosses the crus and may be involved, giving hemi- 
anonsia in the opposite halves of the visual fields. 

If the tegmentum bo the seal of a lesion which does not involve the base 
rf the peduncle (or pes) there may bet disturbances of cutaneous andlmus- 
rular sensibility* ataxiafrdisturbances of hearing, or oculo-motor paralysis. An 
iculo-moior paralysis of one side, accompanied by a hemi-ataxia of the opposite 
;ide, appears to bo especially characteristic of a tegmental lesion. 

6. Corpora Quadrigemina. —Anatomical studies point to the view that the 
nppfriny cnilip nl(anterior quadrigeminal body)_ represents thfi most impor- 
ant subcortical central organ for the control of the eye-muscle nuclei. This 
5 supported to~a certain extent by clinical evidence, though as yet but few 
ases have been carefully studied. / Sight is only slightly, if at all, disturbed 
'hen the superior colliculus is destroyed. -The pupil is usually widened, and 

reaction, both.^o light and on accommodation, interfered with. 
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Apparently actual paralysis of the eye muscles does not occur unless the nucleus 
of the third nerve ventral to the aqueduct be^also injured. 

. The inferior colliculus (posterior quadrigeminal body), on the other hand, 
has been shown by anatomical study to . he-an important-way-station in the 
auditory conduction-path. A largo part of the lateral lemniscus "ends in its 
nucleus, and from it emerge medullated fibres which pass through the brachiuni 
quadrigeminum inferins to the medial geniculate body. Thence a large bundle 
runs through the retro-lenticular portion of the internal capsule to the auditory 
sense area in the cortex of the temporal lobe. 

Weinland has collected 19 cases of tumors of the corpora quadrigemina 
from the bibliography; in 9 of these auditory disturbances were especially 
noted. Since the central auditory path of each side receives impulses from 
both ears, lesion of the colliculus on one side may dull the hearing on both 
sides, though the opposite ear is usually the more defective. Lesion of the 
inferior colliculus may be accompanied by disturbance of mastication, owing 
to paralysis of the descending (mesencephalic) root of the trigeminus. The 
fourth nerve niay also be involved. The ataxia which sometimes accompanies 
lesions of the corpora quadrigemina is probably to be referred to disturbance 
in conduction in the medial lemniscus. 

7. Pons and Medulla Oblopgata. —Lesions involving the pyramidal tract, 
together with any one of the motor cerebral nerves of this region, cause Classed 
paralysis. A lesion in the lower part of the pons is apt to cause a lower- 
segment paralysis of the face on the same side (destruction of the nucleus of 
the facial nerve or of its root fibres) and a spastic paralysis of the arm and 
r tcg on the opposite side (injury to pyramidal tract) (Fig. 1, 4). The abdu- 
r cans, the motor part of the trigeminus, and the hypoglossus nerves may also 
be paralyzed in the same manner. When the central fibres to the nucleus 
of the hypoglossus are involved a peculiar form of anarthria results. If the 
.nucleus itself be diseased, swallowing is interfered with. 

' - When the sensory fibres of the fifth nerve are interrupted, together with 
/the sensory tract (the medial lemniscus or fillet) for the rest of the body, which 
”fias already crossed the middle line, there is a crossed sensory paralysis— 
*i. e., disturbed sensation in the distribution of the fifth on the side of the 
^lesion, and of all the rest of the body on the opposite side. 

; A paralysis,of the external rectus muscle of one eye and of the internal 
rectus of the other eye (conjugate paralysis of the muscles which turn the 
eyes to one side), in the absence of a “forced position” of the eyeballs, is 
highly characteristic of certain lesions of the pons. In such cases the internal 
reefus may still be capable of functioning on convergence, or when the eye 
Ho which it belongs is tested independently of that in which the external reetus 
4s paralyzed. This form of paralysis is found, as a rule, only when the lesion 
'lies just in front of the abducens or involves the nucleus itself, or includes. 
besides*the root fibres of the abducens, that portion of the formatio reticularis 
that lies between them and the fasciculus longitudinalis medialis (von Mona- 
kow). The cases of conjugate paralysis just referred to may be complicated 
by other disturbances of the eye-muscle movements, in which case the inter¬ 
pretation of the symptoms may be rendered difficult. The facial nerve is often 
involved in these paralyses. 

, In lesions of the pons the patient often has a tendency to fall toward the 
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Bide on which the lesion is, probably on account,of implication of the middle 
peduncle of the cerebellum (brachiuni pontis)5 Still more frequent *is the 
simple motor hemi-ataxia consequent upon lesio n of the m edial leiunisctm^mul 
peiheeSL-Sf. longitudinal bundles .in the formatio reticularis. Tins is often 
accompanied by a$dissociated sensory disturbance,-pain and temperature being 
affected, while touch remains normal. , The muscular sense may also lw in¬ 
volved. Only when the lesion is very extensive are there disturbances of hear¬ 
ing (involvement of the lateral lemniscus or corpus Irupezoidcum). 

The symptoms produced by involvement of the different cerebral nerves 
will be considered in detail in another sect ion. 

8. Cerebellum.—The functions of this part of the brain are still under 
consideration. Luciani, whose monograph is exhaustive, regards it as “ an end 
organ, directly or indirectly related to certain peripheral sensory organs and 
in direct efferent relationship with certain ganglia of the eerehro-spinal axis, 
and indirectly with the motor apparatus in general. It is functionally homo¬ 
geneous, each part exercising the functions of the whole, hut having special 
relations to the muscles of the corresponding side of the hod/" (Krauss). 

Lesions of the lateral lobes affect the corresponding side of the body, while 
esions of the middle lobe (vermis) affect both sides. Partial removal is fol- 
owgd-by—transientimuscular weakness; complete renuivaTby*o,xIronic iueo- 
irdination. Its one important function would appear to be the coordination 
T the muscular movements. 

In monkeys the symptoms differ much at different periods after the opera- 
ion. During the, first five or six days irritation phenomena predominate, 
iccording to Luciani, there is-aiUlCJiia,-.atony 1,1 the muscles, ifnd astasia _ 
n the side of the body operated upon. The animal can not stand or walk, 
ill these symptoms may gradually disappear in the course of a few months. 

The experiments of J. S. Kisicn Russel 1 do not. entirely confirm the obser¬ 
vations of Luciani, In the first place, the occurrence of asthenia is not con¬ 
stant, and as to atony, while the patellar tendon relieves arc sometimes absent, 
they are as a rule intact in pure cerebellar lesions. There may he even mus¬ 
cular rigidity instead of atony. Russell’s experiments make it seem likely that 
'.the cerebellar hemisphere of one side exercises constantly an inhibitory effect 
ujBHffffic activities of the cerebral hemisphere of the opjiosite side (probably 
by way of the braehium conjunctivum). Thus after removal of one cerebellar 
hemisphere he found that movements of the arm and leg could be caused by a 
faradic stimulation of the contralateral motor area, much milder than that 
necessary to stimulate the homolateral motor area. The epileptic seizures fol¬ 
lowing the administration of absinthe were far greater on the side of ablation. 
It is not impossible that the explanation of the epileptiform attacks by no 
means rare in cerebellar disease is here to be sought. 

W. C. Krauss has analyzed the lesions and symptoms in 100 cases of dis¬ 
ease of this part. The morbid conditions were as follows: Surcoma in 22 
cases; tu bercle in 22; glioma in 18; abscess in 10; tumor of unspecified origin 
in 13; cyst in 7j"and 1 case each of softening, endothelioma, cyst and sarcoma, 
cancer, gumma, fibjama, and haemorrhage. The left lobe was affeeted 32 times, 
the right lobe 32-times, and the middle lobe 17 times. Thus tumor constituted 
by far the most important affection. There may be no symptoms whatever 
if it is in one hemisphere only and does not involve the middle lobe. There 
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are instances not only of complete absence of one whole hemisphere from arrest 
of grbwth, but also of extensive bilateral disease, which throughout life has 
yielded no noticeable symptoms. Only when lesions are comparatively sudden 
do the symptoms resemble the early experimental states in animals. Other 
portions of the brain appear to be able to take on the functions normally 
performed by the cerebellum. _ The most_ common symptoms in tumor of the 
cerebellum are as follows: 

"^Vwiigo, which is rqore consta nt fh' 8 than m- aff n etinna - of any other 
re gion of the.brain. Some believe this to be due to involvement of the nervus 
vestibularis or its nuclei of termination, by means of which the.semicircular 
canals are connected with the cerebellum. The symptom was present in 48 
of the cases of Krauss’ collection, not reported in 43. The vertigo appears 
to bo entirely independent of the ataxia. Though most frequently associated, 
either symptom may be present without the other. The vertigo of cerebellar! 
‘'’disease is often associated with the feeling that objects are revolving about the 
. body, or that the body itself iB moving, i Headache was present in 83 cases! 
\ Vomiting occulted in 69 cases, not reported ill Optic neuritis was found 
in' 66 cases, not reported in 23. It is apt to appear early, and is probably 
7 brought about’by the obstructive internal hydrocephalus that commonly results 
from subtentorial growths thrqpgh .pressure on the aqueductus cerebri. 

Of symptoms which are designated as more particularly cerebellar,! Hlaxia, 
.particularly of the homolateral limbs, is the most important. In cerebellar 
>ataxia thefgait is irregular and staggering, often zigzag, and in attempting to 
walk the patient sways to and fro like a drunken man (demarche d’ivresse of 
>h& French writers). As a^ule, the patient walks and tends to fall toward the 
effected side, but the rule is not certain. gThe ataxia of cerebellar digeasejs to 
bd sharply differentiated from th^taxia of tabes dorsalisjfro m c o rtical a taxia,| 
and probably from the ataxia accompanyingrtfiseases of the tegmental'portion 
bf the pons andjeerebral peduncle. 13-Cerebetlar ataxia is bothrstatic andady¬ 
namic. The opening or closing of the eyes has less influence than in spinal 
ataxia. Very important for differential diagnosis is the fact that when tliej 
patient-lies in bed movementa .tolerably well coordinated can be carried out.' 
-The coarse nature of the incoordination distinguishes cerebellar ataxia from 
"that due to lesion of the cerebral cortex.j} In the latter thei fi ner movem ents 
(buttoning, etc.) are especially apt to be involved, and there is usuall^hemi- 
n aresls or mono-paresis, and oftcn^disturhance-of muscular, sense/pnd of tho 
st ereognos tic sense (von Monakow). Cerebellar ataxia may depend upon the 
withdrawal of the influence of the cerebellum upon the cerebrum. Babinski 
has pointed out thatjthe.affected .limb,-although ataxi% may be held in a given 
p osition more steadily than normal, and also that repeated movements can not 
be as quickly performed on the affected as on the normal side. 

■" ^ Pares is, especially, -of the homolateral trunk muscles, manifest in an_in- 
amliTy to perform the movements of bending, erection, and lateral flexion of 
the trunk, may be present (Hughlings Jackson). Risien Bussell holds-that 
paralysis is ‘t probably directly due to the withdrawal of the cerebellar 
influence from the muscles.” A peculiar attitude of the head has been de¬ 
scribed, in which the face looks upward and is turned away from the side 
occupied by the growth. Deficiency in power of the limbs on the same side 
is frequent. 
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Other less constant but suggestive symptoms are^ieijialgic paint in the 
region of the neck and occiput; blocking of the veuas Qaleni and dilatation 
of the lateral ventricles, (puaing in atuldcen -hydrocephalus ^pressure on the 
mid-brain, pons, or medulla oblongata, producing paralysis of {he cerebral 
nerfes (most commonly the sixth cranial^} rhythmical contractions of the head 
or extremitiesyjnystagmus (particularly when looking toward the side of the 
lesion) ,li|tremor,(<pnarthria, /Auditory or visual disturbances. There may be 
glycosuria, andj^ilateral rigidity .from pressure on the motor paths. Sudden 
death may occur. 

1 The reflexes, though variable, are apt to be increased on the side of the 
lesion, and if internal hydrocephalus develops they may be exaggerated on both 
sides. When the cerebellar disease involves other structures directly, or indi¬ 
rectly through action at a distance, the reflexes may be abolished. 

Symptoms of general mental disturbance may accompany cerebellar dis¬ 
ease, but they are not characteristic. There is ofterajrritabilitv^nfeebled 
memory, and joward the end sopor and coma. 

H APHASIA. 

Speech disorders give important information as to the position of lesions 
of the nervous system, and it is for this reason that they are considered here. 

The studies of Boulliaud, Dax, Broca, Bastian, Kussmaul, Lielitlieim, 
Marie, and others have done much to widen our knowledge of this very ditli- 
cult subject. The student is referred to the works of these authors, and 
especially to the recent monograph of Motitier. * 

, As in all other voluntary movements speech requires not only a motor but 
a sensory apparatus, and we have, as comjtosing the speech mechanism? a 
sensory or receptive part as well as a motor or emissive part. These two parts 
are associated with the liigher centres underlying the intellectual process, and 
are controlled by them. 

The muscles which are used in the production of articulate speech are many 
and widely distributed; thus, the respiratory muscles, the muscles of the larynx, 
the pharynx, the longue, the lips, and those which move the jaws, are all 
brought into play during speech. These muscles are all active in other less 
complicated movements; for instance, respiration, crying, sucking, etc., and 
these”comparatively simple movements are represented in the gray matter of 
the .lower motor segment in the pons, medulla, and spinal cord. The asso¬ 
ciation of neurones upon which these movements depend is made during foetal 
life, and is in good working order at the time of birth. 

As the child’s brain grows and takes control of the spinal centres through 
the medium of the pyramidal tracts, other more complex movements are de¬ 
veloped and special neurones are set apart for this purpose. There is, then, 
a re-representation (Hughlings Jackson) of the finer movements of these mus¬ 
cles in the upper motor segment. They are localised in the central convolu¬ 
tions about the lower part of the Bolandic fissure. All these muscles except 
those of the tongue and lips are used bilaterally, and so their movements on 
each side of the body are represented on both sides of the brain. 

This group of movements, which are in part congenital and in part ac¬ 
quired during the early months of life, is that from which the delicate move- 
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ments of articulate speech are developed. The structures upon which these 
moveihents depend make the primary or elementary speech mechanism. 

The cortical centres are in the lower third of the central convolution on 
both sides of the brain. They are bilaterally acting centres, and a lesion 
limited to either one should not produce marked or permanent defects in 
speech. This is true for the right side, but on the left Broca’s convolution 
did the insula are so closely situated that they are usually injured at the same 
time, and motor aphasia results. 

The Path from Cortex to Lower Hotor Centres. —This is made up of the 
motor fibres which go to the nuclei of the pons and medulla, and in the 
internal capsule is situated near the knee. As in the cortex, a unilateral 
lesion here causes only slight disturbances of speech due to difficult articula¬ 
tion, following weakness of the opposite side of the face and tongue. On-ihe 
left side*, if the lesion is so near the cortex as to involve the fibres which 
connect Broca’s convolution with the primary speech mechanism, subcortical 
motor aphasia is produced. Bilateral lesions (usually in the internal capsule, 
but at times in the cortex) cause speechlessness^with paralysis of the muscles 
of . articulation—pseudo-bulbar paralysis. To these speech defects Baatisn 
gives the namer Anhcmt ar. 

The lower->scgment of the primary speech mechanism is made up of the 
motor nuclei in the medulla, etc., and the peripheral nerves arising from them. 
Lesions here, if extensive enougli—as, for instance, in progressive bulbar paral¬ 
ysis—may cause speeehlcssness—anartliria (Bastion); but usually they are 
more limited, giving various disturbances of articulation. 

As the'child learns to Bpeak there is developed in the cortex of the brain 
an association of centres which takes control of the primary speech mechanism. 
I The child is constantly hearing objects called by names, and lie loams to asso¬ 
ciate certain sounds with the look, feel, taste, etc., of certain things. When 
he hears such a sound he gets a more or less clear mental picture of the 
object, or, in other words, he has developed certain auditory memories. These 
memories of the sounds of words are stored in what is called the auMery 
ijiiiili miiiilrr This centre, which in the majority of people is the controlling 
speech centre, is situated in the first temporal convolution on the loft side .in 
right-handed people, and on the right side in those who arc left-handed. 
Various theories have been advanced to explain the predominance of the left 
hemisphere in the speech mechanism, and Weber .believes that it is dependent 
upon the development of the writing centre in the left motor cortex in associa- 
tion w ith the centre for the right hand. The afferent impressions arising in 
the ears reach the temporal lobes, those from each ear going to both sides of 
the brain. From each of these primary auditory centres impulses are sent 
to the auditory sj>ecch centre in the left hemisphere. The child endeavors, 
and by repeated efforts learnS, to make the sounds that he hears, and he first 
becomes able to repeat words, then to speak voluntarily. To do this, he has 
had to learn certain very delicate movements, and so there has been developed 
a special motor centre for speech in which these movements are localized. 

The Motor Speech Centre. —This has been placed in Broca’s convolution, 
the posterior part of the left third frontal convolution, but the older views as 
to the localization of aphasia, particularly the motor variety and its associa- 
. tion with this convolution, have been criticised by Marie, whose views may 



DIFFUSE AND FOCAL DISEASES OF THE BRAIN. 


967 


be studied at length in the exhaustive monograph of Mouticr. Marie believeh 
that the pure motor aphasia of writers, anarthria, results from a lesion fnvolvl 
mg the teftJlwitioulac nu cle u s and the adjacent zone, which he defines aa fol¬ 
lows: In a horizontal section of the brain, the transverse line drawn from 
(he anterior angle of the insula to a corresponding pint of the lateral ven¬ 
tricle gives the anterior border; a line from the posterior angle of the insula 
tb a corresponding pint of the lateral ventricle gives the posterior limit. 
Included in this zone are more than one-lmlf of the thalamus, both limbs of 
the internal capsule, the greater part of the caudate nucleus, the lenticular 
nucleus, and the island of Rcil with the subjacent white matter. In a lesion 
of this lenticular zone articulate speech alone is affected; internal speech is 
preserved, and the patient reads and writes and understands spoken speech. 
On. the other hand, a lesion, of the “ zone.of .Wernicke" causes the -sensory 
aphasia-word deafness and word blindness. According to Marie the zone of 
Wernicke consists of the supramarginal and angular gyri and the feet of the | 
first two temporal convolutions. When both those regions are affected there 1 
is loss of spontaneous speech, spoken language is not understood, and the 
patient can neither read nor write. 

Marie's position has been much discussed, and many of the most distin¬ 
guished neurologists have come to the rcscim of the old view-which accepts 
Broca’s convolution as the motor speech centre. Dejcrine, Mills and Spiller 
have published most carefully studied eases which go far to show that the third 
left frontal. Broca's convolution, with the insula forms the cortical motor cen¬ 
tre for speech. They agree, however, that lesions of the left lenticular zone 
interfere with the movements which make speech possible. Those ntbtor speech 
areas are connected by commissural fibres through the corpus callosum with 
the corresponding areas of the right frontal lobe, and these latter can eontfol 
the speech movements when the more direct path in the left pyramidal tract 
has been interrupted. 

The motor speech centres and the corresponding area in the right brain 
are connected either directly by special motor fibres with the bulbar nuclei, 
or, as is more probable, indirectly, through the medium of the cortical cen¬ 
tres of the primary speech mechanism in the lower part of the Rolandic region 
on both sides. 

The speech centres are in close connection with the rest of the brain cor¬ 
tex, and in this way they take part in the general mental activities, of which, 
indeed, the speech processes form a large part. Some authors ha\e assumed 
that the several sensory elements which go to make a concept arc brought 
together in a special region of the brain, and here, as it were, united by a 
name. This is called “ tlm-w»tr@-fo^oonnepta,” or “ naming centre ” (Broad- 
bent), but most writers have followed Bastian in considering that the suppo¬ 
sition of such a centre is unnecessary. 

The mechanism which has been described is that which is developed in 
uneducated people and in children before they have learned to read and write, 
and is of primary importance in all speech processes. As the child learns to 
read he associates certain visual impressions with the speech memories he has 
already acquired, and he then adds to his concepts the visual memories of 
written or printed symbols. These memories are stored in the visual speech 
centre. 
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Hie Visual Speeoh Centre. —This is placed by nearly all authors in the 
angular and supramarginal convolutions on the left side, where visual im¬ 
pressions from both occipital lobes are combined in speech memories. Von 
Monakow believes that there is no such special centre, but that visual speech 
memories are dependent upon the direct connection of the general visual cen¬ 
tres in both occipital lobes with the speech sphere. That speech defects restdt 
from injury to the angular and supramarginal convolutions, he admits; but 
he thinks these are due to an interruption of fibre tracts which lie beneath 
and not to a destruction of a cortical centre. The distinction is, therefore, of 
more theoretical than practical importance. 

In learning to write, the child develops certain delicate movements of the 
arm and hand, and thus acquires another method of externalizing his speech 
activities. Whether or not this requires the development of a separate writing 
centre, apart from the general Rolandic arm centre, or is brought about by an 
evolution of the latter through the medium of Broca’s convolution, is a vexed 
question. Gordinier has recorded a remarkable case of total agraphia, with 
no sensory or iriptor speech aphasia, in which a tumor occupying the foot of 
the second left frontal convolution was found at autopsy. However this may 
be, these movements are learned under the influence of visual impressions in 
association with the other speech memories, although there is a more direct 
path, which is used in copying unknown characters. Just as the movements 
of articulate speech are constantly under the control of auditory memories, so 
are the movements of writing regulated by visual memories; but in this case 
the other speech memories are of great importance. 

With file development of the associations which underlie reading and 
writing, the speech mechanism may be said to be complete, although its activ¬ 
ities are capable of practically endless extension, as when music or foreign 
languages are learned. 

It will be seen that the cortical speech..centres—the speech sphere of the 
French-^pficupy, the part of the brain near the Sylvian fissure, and that they 
all receive their blood from the-SylxiaiLartery. Speaking broadly, the pos¬ 
terior parLof. this., region is -sensory and the anterior is-motor. The sensory 
areas are near the optic radiation and the motor are near the general motor 
tracts, and so with lesions of the posterior part, hemianopia is apt to be asso¬ 
ciated with the speech disturbance while hemiplegia occurs with disease of 
the anterior areas. These associations often help to distinguish a sensory from 
a motor aphasia, but each type has special characteristics which must be 
studied. 

Sensory Aphasia, due to Lesions op the Posterior Part op the Speech 
Area, or to Fibres doing to this Region. 

Auditory Aphasia. —Most people in mentally recalling words do so by 
means of their auditory speech memories—i. e., they think of the sound of 
the words, and. in voluntary speech, it is probable that the will acts on* the 
motor centre indirectly through the auditory centre. This centre is also 
necessary for reading in such persons. There are certain persons, however, in 
whom the mental processes are carried on by visual memories, and in these 
rare “ visuals ” the visual speech centres take the predominant place in speech 
usually occupied by the auditory centres. 
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nnmplotfi flhnlitinn nt all Pm auditory speech memories by destruction of 
+V first tjTnynrai convolution cwses the most extensive disturbances of sfieech. 
Such a person isnmable to comprehend speech, either spoken or printed, ,'yol- 
u ntarv spe ech iaTHiinli diaturbed^ and although at iirst he may talk, his speech 
is nothing but a jargon of misplaced words, ami lie soou becomes speechless. 
Writing..is also lost, and he can neither repeat words nor write at dictation. 
He.JS»y be able to copy. 

Lesions are often only partial, and the resultant disturbance may be simply, 
a difficulty in speech due to the loss of nouns or to the transposition of words 
( D.nrrpM'd a), the writing showing the same defect.iThe patient usually 
understands what he hears and reads, and can repeat words and write at 
d ictat ion. This is the condition Bastian calls “ amnesia verbalis." The eon- 
dition may be so prononneed^that voluntary speech and writing arc nearly lost, 
-even when the auditory memories can still lie aroused by new alferent impres¬ 
sions and he is able to understand what is saul to him mid what he rends.. He 
can, usually repeat and read aloud. 

The afferent paths, which reach the auditory speech contfe from the two 
primary auditory centres, may be destroyed. A lesion to do this must lie in 
the white matter beneath th(‘ first temporal convolution on the left side. Snell 
a lesion would block all auditory impression.^coming to the rmiire, and the 
patient would not be able to understand anything that was said to him, could 
not repeat words nor write from dictation. As the cortical centres are not 
disturbed, and the auditory speech memories are still present, there is no dis¬ 
turbance of voluntary speech or writing, and the patient can read perfectly. 
This is pure word -deafness or subcortical sensory aphasia. 

Visual Aphasia. —Destruction of the visual centre in the angular and 
supramarginal convolutions causes a loss of the visual speech memories, and tile 
i patient is unable to read printed or written characters. He isjmalilejo write ' 
—i. e., there-is agraphia-^nnd he can not copy. ,11 is understanding of spoken 
words is good, and voluntary speech is normal or only slightly paraplia.-ic. 

A subcortical lesion involving the afferent fibres going to the visual s|ieucli 
centre causes pure w ord- blindness (subcortical alexia)—i. c.,(tlitxc_ia. inability 
to understand written or printed words. Voluntary speech and writing are 
good. The patient can not read his own writing except by aid of muscle- 
sense impression, in retracing the letters, either loluntary or passively.^ Asso¬ 
ciated with this is always hemianopia. 

Word-deafness and word-blindness are often combined, and at times it 
is not only the tracts that, connect the primary auditory and visual centres 
with the speech spheres, but. also those which associate them with the other 
sensory centres in the formation of concepts, that are diseased. In this ease 
the patient hasiost not only his auditory and visual speech memories, hut also 
all of his memories which have to do with hearing and sight, and he has mind- 
deafness and mind-hlin dness—i. e.. he is unable to recognize objects when he 
heartTorwhen he sees them. Further than this, there may be a dissociation 
of all the sensory centres from each other or from the higher psychical centre, 
which is practically the same tiling, in which ease the patient is ra.tirelx.unable 
to recognize objects and to use them properly -i. c., he has_apraxia. praxia 
may occur alone, but is usually associated with forms of aphasia. A sensory 
and a motor type have been described. 
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Motor Aphasia. —Lcakma.of the motor speech zone, possibly in rare cases 
. of Broca ’s coBy.Qln.tion alone, more commonlyjjf.&jri&ausiea, causeJosa-Oi. 
the .power o f speech. The patient may bei absolutely dum b, or 'ne may have 
retained one or two words or phrases, which is believed to be due to the activ¬ 
ity of the corresponding region of the right brain. He ; will makfl no effort 
to, repeat words. Hiajmind is comparatively dear, and/ft e understands wha t 
is said to him and is able to read, although there is usually some difficulty in 
this due to the lack of motor speech memories.,! He will not be able to indi¬ 
cate that he has a mental picture of words. This is tested by asking him to 
squeeze the observer’s hand or to make expiratory efforts as many times as 
there are syllables in a well-known name. 

Voluntary writing is. usually lost in cortical motor aphasia, and many 
authors believe that writing movements arc controlled from this centre. 

' Others, who believe that there is a special writing centre, contend. that a 
l esion st rictly limited to the motor speech centre would not cause agraphia, 
and cite cases which seem to support their view. If there is much disturb¬ 
ance of internal speech, writing will be impaired. 

Subcortical m otor-aphasia is described as due to the destruction of the 
. fibres which join Broca’s convolution to . the primary speech mechanism. 
xft,~ ...Lesions which, have produced tips type of aphasia have been in the white mat- 
-ter of the left hemisphere near Broca’s convolution. These would be within 
’ / " Marie’s.speech, zone.. There is complete loss of the power of speech witho ut 
; any. disturbance of internal speech. The patient’s nnental_proccsses are not 
disturbed, andjie £gn jnite perfectly if the hand is not paralyzed. 

Cases bf aphasia are rarely simple, and it is often impossible to classify 
them accurately. The problems involved are, in reality, exceedingly com¬ 
plicated, and the student must not for a moment suppose that cases are as 
straightforward as the various diagrams at first sight would appear to indi¬ 
cate. A majority of them are very complex, but with patience the diagnosis 
of the different varieties can often be worked out. The following tests should 
be applied in each case of aphasia, after the presence or absence of paralysis 
has been determined and whether the patient is right-handed or left-handed: 
(4) The power of recognizing the nature, uses, and relations of objects— 
1 . e., whether apraxia is present or not; l%) -lhe power to recall the name of 
familiar objects seen, smelled, or tasted, or of a sound when heard, or of an 
object touched; (£)~4he power to understand spoken words; 1 41 t he capa¬ 
bility of understanding printed or written language; (5V_the power of appre¬ 
ciating and understanding musical tunes; (Cl the power of voluntary speech 
—in this it is to be noted particularly whether he misplaces words or not; 
(7) t he power of reading aloud and of understanding what he reads; (8) 
tEepower to write voluntarily and of reading what he has written; (fijithe 
power to copy; (.10)—the power to write at dictation; and (111 the power 
of repeating words. Stone and Douglas have recently described (Brain, 1902) 
a form of familial disease under the name of hereditary aphasia. 

The medico-legal aspects of aphasia are of great importance. No general 
principle can‘be laid down, but each case must be considered on its merits. 
Langdon, in reviewing the whole question, concludes: “ Sanity established, 
any legal document should be recognized when it can be proved that the 
person making it can understand fully its nature by any receptive channel 
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bearing, vision, or muscular sense), and can, in addition, express absent 
pdissent wi\jh certainty to proper witnesses, whether this expression be by 

r ken speech, written speech, or pantomime.” • 

Prognosis and Treatment of Aphasia. —In young persons the outlook is 
good, and the -powernf speech is gradually restored apparently by the educa- 
tion of thejientres on the opposite side of the brain. In adults the condition, 
is less hopeful, particularly in the cases of complete motor aphasia with right 
hemiplegia. The patient may remain speechless, though capable of under¬ 
standing everything, and attempts at re-education may be futile. Partial 
recovery may occur, and the patient may be able to talk, but misplaces words. 
Tu-sensory aphasia the condition may be only transient, and the different forms 
rarely persist alone without impairment of the jiowers of expression. 

The education of an aphasic person requires the greatest care and patience, 
particularly if, as so often happens, he is emotional and irritable. It is best. 
tojjegin by the use of detached letters, and advance, not too rapidly, to 
words of.only one syllable. Children often make rapid progress, but in adults 
failure is only too frequent, even after the most painstaking efforts. In the 

1 cases of right hemiplegia with aphasia .the patient may be taught to write 
W[ith the left hand. Mills has lately called particular attention to the benefit 
of this’ treatment. 


AFFECTIONS OF THE BLOOD-VESSELS. 

1. Cerebral Circulation. 


There is much that is still indefinite in the physiology of the circulation 
of the brain, but that which is known is of the greatest practical moment 
the physicians. To the work of Leonard Hill (see his summary in Allbutt’a 
System) I am much indebted for many of the facts in the following brief 
sketch: 

The brain receives blood from the internal carotid arteries, the vcrtebrals, 
and, to some extent, from the spinal arteries. These anastomose soon after 
mtering the skull tq form the circle of Willis. The extent of this intercom¬ 
munication is subject to considerable variation, which may lie of extreme 
mportance in pathological conditions. Collected by the veins, the blood is 
imptied into large venous sinuses, which are, to a great extent, protected from 
measure changes by the skull and dura mater. 

The cerebro-8pinal fluid is collected in the meningeal spaces and fills the 
nterstices between the convolutions, etc. Under normal conditions there is 
>ut a small quantity of this fluid within the skull, which is entirely filled 
rith brain, blood, and the cerebro-spinal fluid. Practically a closed box, with 
ontents uninfluenced by atmospheric pressure, the quantity of blood within 
he skull under normal circumstances is almost constant, for the brain sub- 
tance itself can not be compressed, so that the only increase or decrease 
i that which compensates for the small quantity of cerebro-spinal fluid that 
in pass between the cranial and spinal cavities. 

Although the quantity of blood does not change materially, its rapidity 
f flow may, and does, show marked variations, and thus the relation between 
rterial and venous blood is subject to change. The circulation withis the 
mil not only differs from the circulation in other parts in its freedom from 
62 - 



962 


DISEASES OF THE NERVOUS SYSTEM. 


the effects of atmosphoric pressure, but apparently it is not under local vaso¬ 
motor control and is in an organ that can only expand slightly. Atthnuyb ngryfi 
fih rpfl hnvt» hppn H Pm no s trafed in the walla of the small arteries o f the brain , 
it has not been proved that they cause dilatation or contraction under influ¬ 
ences ffdffithe vaso-motor c®t26s;.indeed, there is little experimentali evidence 
that speaks for, and much that speaks against, this view. 

Under ordinary circumstances, the circulat ion of the fcyin follows passively 
the general bodily conditions. When anything increases the force with which 
theolood enters the skull—i. e., when blood-pressure is raised, either by in¬ 
crease in the heart’s action or by general vaso-motor effects—more blood passes 
through the brain in a given time, and it is, as it were, flooded with blood. 
This active hyperemia must occur under many circumstances, but it is doubt¬ 
ful whether it causes any symptoms; in fact, it is difficult to see how it, in 
itself, can do anything but good. 

Although without direct vaso-motor control, the circulation of the brain 
is regulated by the action of the vaso-motor centre on the splanchnic areas 
and skin. This centre itself shares with the respiratory and cardiac centres 
the same circulatory conditions as prevail throughout the brain. 

Consciousness depends upon a due blood supply to the brain, particularly 
to the cortex, and life itself depends upon the circulation in the medullary 
centres. When the blood circulating about these centres is poor in •xygen— 
i. e., when there is a lack of arterial (ftp (rtnrinina splanchnic 

and skin areas contract under vaso-motor influences, the blood-pressure i. 
raised, and the blood enters the brain with unusual force and supplies the 
capillaries with arterial blood. The extent to which this regulating mechan 
ism can counteract an obstruction to the circulation through these centre: 
has been well shown experimentally by Harvey Cushing. When the genera 
intracranial pressure was raised to arterial blood-pressure, instead of the circu 
lation being blocked and the animal dying from anaemia of the brain, as hai 
been stated by a number of authors, he showed that the vaso-motor centre 
responded with a sufficient rise of blood-pressure to overcome the impediment 
and so restore the circulation. With every repeated increase of intracrania 
pressure, there was an answering rise of blood-pressure, until, at the end o 
the experiment, the brain was acting under an intracranial pressure muc 
above the arterial pressure of the animal at the beginning of the experimen 
and this pressure had been correspondingly raised to a startling extent. Tli 
interesting clinical deductions which Cushing draws from this experimer 
will be referred to under cerebral hiemorrhage. 

. When this regulating mechanism is disturbed, serious results may follov 
'The ordinary fainting Jit is an example: Under the influence of emotion tl 
vaso-motor centre is inhibited, and, in consequence, the abdominal blooi 
vessels become dilated, blood-pressure falls, and the heart is no longer ab 
to drive the blood baek to itself against the force of gravity; the blood accumi 
lates in the abdominal veins, the heart empties, cerebral circulation fails, ar 
Unconsciousness occurs. A.similar condition may follow the sudden re'mov 
of something that has caused pressure on the abdominal vessels for a consul' 
■able time, as the withdrawal of the ascitic fluid. In this case the vaao-motr 
control influences have not been called on for some time, and the centre its< 
has taken part in the general weakened condition of the individual, so th 
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Jen a sadden demand is made upon it to compensate for the accustomed 
itemal supj^rt to the blood-vessels, it is entirely unable to respond, and the 
food collects in the splanchnic vessels, the patient becomes unconscious mid 
.Jay die, having bled to death into his own veins. 

While under ordinary circumstances the vaso-motor mechanism ami the 
tonicity of the muscles of the abdominal walls compensate perfectly for the 
Cjtange from the horizontal to the upright position—i. c., for the ellect of 
gravity upon the column of venous blood from the heart to the feet, in 
asthenic states, as after severe illness, the compensation may bo very imper¬ 
fect. When such is the case, if the patient stands, or, at times, even if ho 
sits up in bed, his heart beats more rapidly, he becomes giddy and may faint. 
iThe change in the pulse-rate, with a change in position, is a fair indication 
of the vaso-motor control, for the heart itself endeavors to make up for this 
incompetence. 

Chloroform and, to a less extent, ether tend to induce vaso-motor paraly¬ 
sis, and this is the reason why position is such an important factor in the 
safety of patients during anaesthesia. The splanchnic circa la tiftn. under these 
circumstances, may, to a certain extent, be supported by bandaging the legs 
and abdomen and elevating the foot of the bod. Crilc’s pneumatic operating 
suit, in which the patient is encased below tin*chest in an inflatable suit, by 
means of which pressure on the peripheral and abdominal vessels may be 
varied, is an attempt to establish an artificial vaso-eonstrielor system under 
the control of the operator, which can com|icnsate for the paralyzing effects 
of the amesthetic, and obviate the necessity of considering position. 

Tho heart itself may become weak from various causes and so lie unable 
to keep the brain properly supplied with arterial blood. The extreme example 
of this is paralysis of the heart muscles from failure of the coronary circuh" 
tion, which is immediately followed by unconsciousness and death. Ill Stokes- 
Adams disease the eorcbral symptoms, attacks of unconsciousness, convulsions, 
and.apoplectiform seizures are due to cerebral amemia. caused by the tempo¬ 
rary cessation of the ventricular systole. When the chest is forcibly com¬ 
pressed tho heart may be unable to (ill itself with blood, and so unconscious¬ 
ness, or even death, may follow from failure of the cerebral circulation. 

Respiration is an essential part of circulation; this is true not only in 
the primary sense, that it is through this function that venous is changed into 
arterial blood, but also in a more truly mechanical sense. With every inspira¬ 
tion the blood is sucked into the heart from the veins, and the descent of the 
diaphragm, by increasing the pressure on the abdominal veins, tends to force 
the blood into the heart. During expiration the entrance of the blood into 
the heart is impeded by the increase in the intra-thoracic pressure. Respira¬ 
tion has direct, but slight, influence upon the blood-pressure within the 
arteries. 

Tha.eitcul&tion within the skull is very intimately related to respiration. 
The blood from the brain sinuses passes through the jugular veins directly 
into the superior vena cava and the columns of blood appear to be uninter¬ 
rupted by competent valves, so that every change of pressure in the cava is 
ransmitted directly to the sinuses and veins of the brain. Intracranial 
Pressure has been shown to be equal to venous blood-pressure within the 
•anuses and to follow every change in this. The brain dilates with each pulse- 
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beat, but relatively much more with each expiration. In expiration intra- 
thoracic pressure is increased, and this causes an increase in -the pressure 
within the cava, the jugular, and the brain sinuses. The blood is, as it were, 
dammed back, venous congestion occurs, intracranial pressure rises, and the 
brain receives less arterial blood, and the symptoms of cerebral anemia may 
follow. Under ordinary conditions these effects are not so pronounced or 
protracted as to cause marked symptoms,*but at times they, may be, as when 
a crying child holds his breath until he becomes unconscious. Here the diffi¬ 
culty which the heart has in filling itself iyijh blood under increased thoracic 
pressure is also a factor. When the superior vena cava is alone obstructed, as 
by pressure from a tumor, there may be not thp slightest disturbance of the 
functions. This depends upon the freedom of the cranio-vertebral venous 
anastomosis, and other paths which allow the blood to reach the heart through 
the inferior vena cava. Strong respiratory efforts against an obstruction may 
change intrathoracie pressure very greatly. In -fat eed expiration with the 
glottis closed, the normal negative pressure becomes markedly positive and may 
far exceed the fiormal pressure in the intrathoracie veins, while, if the glottis 
be closed and:, a strong inspiratory effort be made, the pressure may fall far 
below atmospheric pressure. Intracranial haemorrhages not infrequently take 
place during a strong effort with the breath held as when straining at stool, 
or when lifting a heavy weight, or during a severe coughing spell, all condi¬ 
tions in which, among other things, the flow of the venous blood from the 
brain to the heart is impeded, and in consequence of which intracranial circu¬ 
latory conditions are altered in the direction of a rise of venous and capillary 
pressure. The importance of preventing, as far as possible, any obstruction 
to respiration during the course of apoplexy, will be referred to in a subse¬ 
quent paragraph. 

The venous outlets from the skull are so large and the anastomoses are so 
free that they must all be obstructed to cause any marked ansemia of the brain, 
and for this reason thrombosis or ligature of one of the sinuses is not neces¬ 
sarily followed by any symptoms. If all the veins in the neck are compressed 
as by a tight band or strong flexion of the neck, the circulation may be impeded 
to a considerable extent, and this is of definite importance under pathological 
conditions. 

Any one of the arteries may be tied before entering the skull, with but 
little danger, owing to the freedom of the anastomosis in the circle of Willis, 
but, as this is subject to variation, the closure should be made slowly. With 
this precaution, both carotids may be tied if an interval be allowed between 
the operations. 

Obliteration of an artery beyond the circle of Willis is always followed by 
a disturbance of function of the part of the brain supplied by that artery, 
and is considered under Embolism and Thrombosis. I 

2. Hypeilemia and Anaemia. 

Less and less stress is now laid on active hyperemia as a cause of symptom: 
As Leube suggests, the symptoms usually referred to active hyperemia in th 
infectious diseases, or in association with hypertrophy of the heart aecon 
panying disease of the kidney, are due to the action of toxic agents rather tha 
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to changes in the circulation. On the other hand, venous stasis and anemia 
of the brain^nust be a very potent cause of head symptoms. The uncerfainty 
which exists is largely due to the fact that the condition of the blood-vessels 
as seen within the skull after death may bear no relation to that which held 
sway during life. 

The anatomical condition of the brain in anemia is very striking. The 
membranes are pale, only the large veins are full, the small vessels over the 
;yri are empty, and an unusual amount of cercbro-spinal fluid is present On" 
lection both the gray and white iqatter look extremely pale and the cut surface 
s moist. Very few punda vasculosa arc seen. 

The effects of sudden anaemia of the brain arc well illustrated by the ordi- 
taiy fainting fit, and have been described above. 

Symptoms. —When the symptoms are the result of luemorrhago, there are 
drowsiness, giddiness, inability to stand; flashes of light, dark spots before the 
eyes, and noises in the ears; the respiration becomes hurried; the skin is cool 
and covered with sweat; the pupils are dilated, there may bo vomiting, head¬ 
ache, or delirium, and gradually, if the bleeding continues, 'consciousness is 
lost and death may occur with convulsions. In the more chronic forms of 
brain amemia, such as result from the gradual impoverishment of the blood, 
as in protracted illness or in starvation, the condition known as irritable weak¬ 
ness results. Mental effort is difficult, the slightest irritation is followed by 
undue excitement, the patient complains of giddiness and noises in the ears, 
or there may be hallucinations or delirium. These symptoms are met with 
in an extreme grade as a result of prolonged starvation, and a very similar 
condition is seen in certain cases of arterio-sclorosis where the brain is poorly 
nourished. 

An interesting set of symptoms, to which the term hydrencephaloid was 
applied by Marshall Hall, occurs in the debility produced by prolonged diar¬ 
rhoea in children. The child is in a semi-comatose condition with the eyes 
open, the pupils contracted, and the fontanelle depressed. In the earlier 
period there may be convulsions. The coma may gradually deepen, the pupils 
become dilated, and there may be strabismus and even retraction of the head, 
symptoms which closely simulate those of basilar meningitis. 

3. (Edema of the Bb.un. 

In the pathology of brain lesions oedema formerly played a role almost 
equal in importance to congestion. It occurs under the following conditions: 
In general atrophy of the convolutions, in which case the oedema is represented 
by an increase in the cerebro-spinal fluid and in that of the meshes of the pia. 
In extreme venous dilatation from obstruction, as in mitral stenosis or in 
tumors, there may be a condition of congestive oedema, in which, in addition 
to great filling of the blood-vessels, the substance of the brain itself is un¬ 
usually moist. The most acute oedema is a local process found around tumors 
and abscesses. The symptoms of compression following concussion or con¬ 
tusion, as shown by Cannon, are frequently attributable to cerebral oedema due 
to change in osmotic pressure. An intense infiltration, local or general, may 
occur in Bright’s disease, and to it, as Traube suggested, certain of the uraemic 
symptoms may be due. 
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The anatomical changes are not unlike those of anaemia. When the oedema 
follows progressive atrophy, the fluid is chiefly within and beneath the mem¬ 
branes. The brain substance is anaemic and moist, and has a wet, glistening 
appearance, which is very characteristic. In some instances the oedema is 
more intense and local, and the brain substance may look infiltrated’with fluid. 
The amount of fluid in the ventricles is usually increased. 

The symptoms are in great part those of lessened blood-flow, and are not 
well defined. As just stated, some of the cerebral features of uraemia may 
depend upon it. Cases have been reported by Raymond, Tenneson, and Der- 
cum, in which unilateral convulsions or paralysis have occurred in connection 
with chronic Bright’s disease, and in which the condition appeared to be asso¬ 
ciated with oedema of the brain. The older writers laid great stress upon an 
apoplexia serosa, which may really have been a general oedema of the brain. 
Inasmuch as the instances in which oedema of the brain occurs arc often those 
in which there is also intoxication, or anaemia, or both, it is probably impossible 
to say at the bedside definitely which of these possible factors is responsible 
for the symptotns in a given case. 

4. CkUEBR. 1L 1 l/EMORRIIA-GE. 

The bleeding may come from oranches of cither of the two great groups 
of cerebral vessels—the basal, comprising the circle of Willis and the central 
arteries passing from it and from the first portion of the cerebral arteries, or 
the cortical group, the anteyior, middle, and the posterior cerebral vessels. In 
a majar iiy-of the cases the haemorrhage is from the central branches, more par¬ 
ticularly from those which are given off by the middle cerebral arteries in the 
anterior perforated spaces, and which supply the corpora striata and internal 
capsules. One of the largest of these branches which passes to the third divi¬ 
sion of the lenticular nucleus and to the anterior part of the internal capsule, 
the lentieulo-striate artery of Buret, is so frequently involved in haemorrhage 
that it has been called by Charcot the artery of cerebral haemorrhage. Haemor¬ 
rhages from this and from the lenticulo-thalamic artery include more than 
GO per cent of all cerebral haunorrhages. The bleeding may be into the sub¬ 
stance of the brain, to which alone the term cerebral apoplexy is applied, or 
into the membranes, in which case it is termed meningeal haemorrhage; both, 
however, are usually included under the terms intracranial or cerebral haem¬ 
orrhage. 

Etiology.—The conditions which produce lesions of the blood-vessels play 
a very important part; thus the natural tendency to degeneration of the vessel- 
in advanced life makes apoplexy much more common utter tVia fiffiotL year 
It may. however, occnr_in. .children under ten. On account of the greater 
liability to ^arterial disease (associated probably with muscular exertion Mil 
the abuse of alcohol), men are more subject to cerebral haemorrhage than 
women, j Heredity was formerly thought to be an important "factor in this 
affection, and the apoplectic habitus or build is still referred to. By this is 
meant a stou^ plethoric body of medium size, with a short neck. Heredity 
influences cerebral haemorrhage entirely through the arteries,‘and there are 
families'In which' these degenerate early, uiuaHy in association with renal 
chancres.,, The secondary hvnertrophv of the heart brings with it serious dan- 
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jure, which have already been discussed in the section upon arteries. S The 
ipecial faetofs in inducing arterio-selerosis—the abuse of alcohol, immoderate 
sating, syphilis, and prolonged muscular exertion—are found to be important 
mtecedents in a large number of cases of cerebral haunorrhage. Chronic lead 
poisoning and gout also may here be mentioned. 

/The endocarditis of rheumatism and other fevers may indirectly lead to 
a pop lexy bj causing embolism and aneurism of the vessels of the"brain. Cere» 
bral haemorrhage occurs occasionally in the specific fevers and in profound, 
alterations of the blood, as in leukicmia and pernicious nmemia. The nctual 
exciting cause of thei ba'inorrhage is not evident in the majority of cases. Tho 
attack may be sudden and without any preliminary symptoms. In other in¬ 
stances violent exertion, particularly straining efforts, or tho excited action of 
the heart in emotion may cause a rupture. 

i “Morbid Anatomy. —The lesions causing apoplexy an* almost, invariably 
in the cerebral arteries, in which the following changes may lead directly 
to it: 

(fl) The production of miliary aneurisms, rupture of which is the most 
common cause of cerebral hsemorrhage. The origin of the miliary aneurisms 
is disputed. Charcot thought they resulted from changes in lhe adventitia 
(periarteritis). Others, with Eiehler, Ziegler*and Bireli-llirsolifold, find the 
primary change in the intima. The weight of opinion at present, however, is 
onjfie side of the view that the media is first degenerated (Itoth, Ijocwcntlml). 
They occur most frequently on the central arteries, Imt also on the smaller 
branches of the cortical vessels. On section of the brain substance they may 
be seen as localized, small dark bodies, about, the size of a pin’s head. Some¬ 
times they are seen in numbers upon the arteries when carefully withdrawn 
from the anterior jierforated span’s. According to (lhareot. and Bouchard, who 
have described them, they are most frequent m the central ganglia. In apo¬ 
plexy after the fortieth year if sought for they are rarely missed. Tho actual 
miliary aneurism, which by its rupture has occasioned the liamiorrlmge, may 
be difficult to find, but if one pours water carefully on the area of liamiorrlmge, 
or, better still, submerges the apoplectic mass for a time, it will usually be 
found possible to do so, and even to find the hole in its wall. 

(6) Aneurism of the branches of the circle of Willis. These arc by no 
means uncommon, and will be considered subsequently. 

(c) Endarteritis and periarteritis in the cerebral vessels most commonly 
lead to apoplexy by tho production of aneurisms, either miliary or coarse. 
There are instances in which the most, careful search fails to reveal anything 
but diffuse degeneration of the cerebral vessels, particularly of the smaller 
branches; so that we must conclude that spontaneous rupture may occur 
without the previous formation of aneurism. 

(d) Increased permeability of the wrftls of the vessels may account for 
Ineniorrhages by diapcdcsis without actual rupture. Such hiemorrhages are 
not ‘uncommon in cases of contracted kidney, grave antcniia, and various 
infections and intoxications. 

(e) In persons over sixty the hemiplegia may depend upon small areas of 
softening in the gray matter—the lacuna! of Mane—-areas varying in size from 
® pin’s head to a pea or a small bean, grayish-red in tint. Tho lenticular 
nucleus is> particularly apt to be involved. The blood-vessels are always dis- 
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eased. Anitomically this is believed to be quite as important as the miliary 
aneurisms. 

The hemorrhage may be meningeal, cerebral, or intraventricular. 

Meningeal haemorrhage may be outside the dufa, between this membrane 
and the bone, or between the dura and arachnoid, or between the arachnoid 
and the pia mater. The following are the chief causes of this form of haemor¬ 
rhage Fracture of the skull, in which case the blood usually comes from the 
lacerated meningeal vessels, sometimes from the tom sinuses. In these cases 
the blood is usually outside the dura or between it and the arachnoid. The 
next most frequent cause is^upture of aneurisms on the larger cerebral ves¬ 
sels. The blood is usually subarachnoid. "jAn intracerebral haemorrhage may 
burst into the meninges. (jA special form of meningeal haemorrhage is found 
in.the AC.W-born, associated with injury during birth. ,"And lastly, meningeal 
haemorrhage may occur in the constitutional diseases and fevers. The blood 
may be in a large quantity at the base; in cases of ruptured aneurism, particu¬ 
larly, it may extend into the cord or upon the eortex. Owing to the greater 
frequency of the aneurisms in the middle cerebral vessels, the Sylvian fissures 
are often distended with blood. 

Intracerebral hcemorrhage is most frequent in the neighborhood of the cor¬ 
pus striatum. , particularly toward the outer section of the lenticular nucleus. 
The hsemorrhage may be small and limited to the lenticular body, the thala¬ 
mus, and the internal capsule, or it may extend to the insula. Haemorrhages 
confined to the white matter—the centrum semiovale—arc rare. Localized 
bleeding may occur in the .crura or in the pons. Hsemorrhage into the cere¬ 
bellum is not uncommon, and usually comes from the superior cerebellar 
artery. The extravasation may be limited to the substance or may rupture 
into the fourth ventricle. Twice I have known sudden death in girls under] 
twenty-five to be due to cerebellar haunorrhage. 

Ventricular Hcemorrhage. —This occasionally but rarely is primary, coming 
from the vessels of the plexuses or of the walls. More often it is secondary, 
following hajmorrhage into the cerebral substance. It is not infrequent in 
early life and may occur during birth. Of 94 cases collected by Edward 
Sanders, 7 occurred during the first year, and 14 under the twentieth year. 
In the cases which I have seen in adults it has almost always been caused by 
rupture of a vessel in the neighborhood of the caudate nucleus. The blood 
may be found in one ventricle only, but more commonly it is in both lateral 
ventricles, and may pass into the third ventricle and through the aqueduct of 
Sylvius into the fourth ventricle, forming a complete mould in blood of the 
ventricular system. In these cases the clinical picture may be that of " apo- 
plexie foudroyante.” 

Subsequent Changes. —The blood gradually changes in color, and ulti¬ 
mately the hemoglobin is converted into the reddish-brown hsematoidin. In¬ 
flammation occurs about the apoplectic area, limiting and confining it, and 
ultimately a definite wall may be p'.tduced, inclosing a cyst with fluid contents. 
In other instances a cyst is not formed, but the connective tissue proliferates 
- and leaves a'pigmented scar. In meningeal haemorrhage the effused blood 
maf be gradually absorbed and leave only a staining of the membranes. In 
other cases, particularly in infants, when the effusion is cortical and abundant, 
there may be localized casting of the convolutions and the production of a cyst 
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in the meninges. Possibly certain of the cases of porencephaly are caused in 
this way. * 

' Seconder^ degeneration follows, varying in character according to thejidea¬ 
tion of the haemorrhage and the actual damage done by it to nerve cells or 
their medullated axones. Thus, in persons dying some years after a cefebral 
apoplexy which has produced hemiplegia (lesion of the motor area in the 
cortex or of the pyramidal tract leading from it), the degeneration may b3 
traced through the cerebral peduncle, the ventral part of the pons, the pyra-. 
mids of the medulla, the fibres of the direct pyramidal tract of the cord of the 
same side, and the fibres of the crossed pyramidal tract on the opposite side. 
After haemorrhages in the middle and inferior frontal gyri there follows degen¬ 
eration of the frontal cerebro-cortico-pontal path, going through the anterior 
limb of the internal capsule and the medial portion of the basis pcdunculi to 
the nuclei pontis; also degeneration of the fibres connecting the nucleus ine- 
dialis thalami, and the anterior part of the nucleus lateralis thalami with the 
cortex (Flechsig, v. Monakow). 

When the temporal gyri or their while matter is destroyed by a luvmor- 
rhage the lateral segment of the basis pedunculi degenerates (Dejerine). (Jcre- 
bellar haemorrhage, especially if it injure the nucleus dentatus’ muy lead to 
degeneration of the brachiuni conjunctivum. 

There may be slow degeneration in the lemniscus medialis, extending as 
far as the nuclei on the opposite side of the medulla oblongata, after lnemor- 
rhages in the central gyri, hypothalamic region, or dorsal part of the puns. 
Hemorrhages destroying the occipital cortex, or subcortical liamiorrhage* in¬ 
juring the optic radiations, occasion slow degeneration (cellulipetftl) of the 
radiations from the lateral geniculate body, and after a tune cause marked 
atrophy or even disappearance of its ganglion cells. 

Symptoms. —These may be divided into primary, or those connected with 
the onset, and secondary, or those which develop later, after the early mani¬ 
festations have passed away. 

EBIJUBX, SXiU'iOifS.— ^Premonitory indications are rare. As a ride, the 
patient is seized while in full health or about the performance of some every¬ 
day action, occasionally an action requiring strain or extra exertion. jjfow and 
then instances are found m which there are sensations of numbness or tingling 
or pains in the limbs, or even choreiform movements in the muscles of the 
opposite side, the so-called prehemiplegic chorea. In other eases temporary 
disturbances of vision and of associated movements of the eye-muscle- have 
been noted, but none of the prodromata of apoplexy (the so-called “ warn¬ 
ings”) are characteristic. The onset of the apoplexy, as the symptom.- of 
cerebral haemorrhage are usually called, varies greatly.r There may be sudden 
loss of consciousness and complete relaxation of the extremities. In such in¬ 
stances the name a yoyleci ic,.drake. is particularly appropriate./ Tn other ca-.es 
the onset is more gradual and the loss of consciousness may not occur for a 
few minutes after the patient has fallen, or after the paralysis of the limbs 
is manifest, win the typical apoplectic attack the condition is as follows: 
There is deep unconsciousness; the patient can not be roused. The face is 
ejected, sometimes cyanotic, or of an ashen-gray hue. The pupils vary; usu- 
dly they are dilated, sometimes unequal, and always, in deep coma, inactive, 
f the haemorrhage be so located that it can irritate the nucleus of the third 
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nerve the pupils are contracted (hsemorrhages into the pons or ventricles). 
rThe respirations are slow, noisy, and accompanied with stertor: Sometimes 
the Cheyne-Stokes rhythm may be present. The,chest movements on the 
paralyzed side may be restricted, in rare instances on the opposite side. The 
cheeks are often blown out during expiration, with spluttering cf the lips, 
f The pulse is usually full, slow, and of increased tension, i *f he temperature may 
be normal, but is often found subnormal, and, as in a case reported by Bastian, 
may sink below 95°. In cases of basal haemorrhage the temperature, on the 
other hand, may be high.// The urine and fscces arc usually passed involun¬ 
tarily* Convulsions are not common. It may be difficult to decide whether 
the condition is apoplexy associated with hemiplegia or sudden coma from 
other causes) ' An indication of hemiplegia may be discovered in the difference 
in the tonus of the muscles on the two sides. If the arm or the leg is lifted, 
it drops “ dead ” on the affected side, while on the other it falls more slowly. 
Heilbroener has lately pointed out that the lack of muscular tone of the 
paralyzed limb may be determined by inspection. In this condition the muscle 
mass of the thigh acts like a semi-fluid sac and takes the shape determined by 
gravity. In a patient lying or sitting on a firm support, the thigh of the, 
paralyzed limb is broadened or flattened, while that on the normal side has a 
more rounded contour. ''.Rigidity also may be present.!' In watching the move¬ 
ments of the facial muscles in the stertorous respiration it will be seen that on 
he paralyzed side the relaxation permits the check to be blown out in a more 
narked manner. The head and eyes may be turned strongly to one side— 
onjugate deviation. In such an event the turning is toward the side of the 
hemorrhage. 

Ia_other cases, in which the onset is not so abrupt, the patient may not 
She consciousness, but in the course of ft few hours there is Toss of power, 
mconsciousness gradually develops, and deepens into profound coma. This 
3 sometimes termed ingravescent, apoplexy. The attack may occur during 
lcep. iThe patient may be found unconscious, or wakes to find that the power 
3 lost on one side. Small haemorrhages in the territory of the central arteries 
nav cause hemiplegia without loss of consciousness. In old persons the hemi¬ 
plegia may be slight and follow a transient Josa nf-consoiousness, and is usu¬ 
ally most marked in the leg, which is dragged. It may be quite slight and 
difficult to make out. It is associated with other senile changes. This is the 
form very often due to the presence of lacunar softening. 

Usually .witiiin Jorty-eight-hours after-the onset of .an. attack,, sometimes 
within from .two to six hours, there is» febrile reaction, andlmore or leaajam- 
stitntion.al disturbance associated with inflammatory changes about the hrem- 
orrhage and absorption of the blood. The period of inflammatory reaction 
may .continue for from one week to two months. The*patieul may die in this 
jreaction, or, i f pons ciousneas has been regained, there may bcnjctirimn or 
(recurrence of the_c,oma. At this period the so-called'early rigidity may develop 
in the paralyzed limbs. The so-called(etrophic-chasges may occur, such a- 
sloughing or the formation of vesicles. The most serious of these is the 
sloughing eschar of the lower part of the back, or on the paralyzed Bide, which 
may appear within forty-eight hours of the onset and is usually of grave sig¬ 
nificance. ^ The congestion at the bases oi the lungs so common in apoplexy is 
regarded by some as a trophic change. 
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occurs in other cases as the nnlmnt i l- ' 1011 ,s u ‘ r, ‘'‘' rso of that which 
or convulsion looks toward the | t .sm„°° " " K ' l<>si,>n - aml 1,1 s ! ms "‘ 

rf* 

Zl^leJe when ir',STOtL!Tl , 'nm|Ve lH “I ( ‘ 0UW ‘‘; "f^pi* is 
one or other of these parts ti,;. ’ or P ar,lil1 'vlien* it involves only 

niofoT cortev; (?W ‘‘j ( T, lhp ™ uH of 11 H<»" <«) of the 

.5™/™"*"•**% j™‘ »*. i n,„ ,1: sf 

! the s.ig 3 p\of_the facial paralysis arc usually well marked Tlmr,. , i ' 
^ht difficulty in elevating the eyebrows or in .losing the eye on the innly»-d 

J 1 ®; r °J “ rari : L ' as '’ s tlu ‘ f,K ' lal Paralysis is complete, but the movements may 
be present with emotion, as laughing or crying. The facial paralysis is mJ 

and the°f Vin f r n V the , l0WCr P ° rUon 0i thu nmu - h0 that Um orbicularis oculi 
d the frontalis muscles are much less involved than thc lower branch The 

hypoglossal nerve also is involved. In consequence, the patient can nnf out 
out tlje tongue straight, but it deviates toward the paralyzed side inasmuch 
s e genio-hvo-glossus' of the sound side is unopposed. With right hemiplegia 

tpxzszjr *** “*^as 

j'S- ™;s pl i?rrj5“is 

is onfymrtkT pa J alySIS ™ the face and a ™ is complete that of the leg 
«. sca J P T ^ aL lhe ac * im , d a . rm ™y al ™<‘ >'0 paralyzed, while thc leg 

18 more affwted than the arm> and the faw 

s VD ,S a ii mU8cleS ^ “ hemiplegia, particularly those associated in 
bSST* T Vement8 ’ 88 thoso of the thorax and abdomen, a fact which 
nioveO^^i eXp ! am ® by opposing tha.t as the spinal nuclei controlling these 
ements on both sides constantly act together thev mn b,- iL -_ 
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intimate connection, be stimulated by impulses coming from only one side 
of the brain. Hughlings Jackson pointed out that in quiet respiration the 



Fig. 9.—Diagram o( motor path from lett brain. The upper segment is black, the lower 
red. The nuclei of the motor cerebral nerves are shown on the right side; on the left 
side the cerebral nerves of that side are indicated. A lesion at 1 would cause upper 
segment paralysis in the arm of the opposite side—cerebral monoplegia; at 2, upper 
segment paralysis of the whole opposite side of the body—hemiplegia; at 8 (in the crus), 
upper segment paralysis of the opposite face, arm, and leg, and lower segment paralyse 
of the eye-muscles on the same side—crossed paralysis; at 4 (in the lower part of the 
pons), upper segment paralysis of the opposite arm and leg, and lower segment paralyse 
of the face and the external rectus on the same side—cros sed paralys i s ; at B, upper seg¬ 
ment paralysis of all muscles represented below lesion, and lower segment paralysis of 
muscles represented at level of lesion—spinal paraplegia; at 6, lower segment paralysis 
of muscles localized at seat of lesion-'-anterior poliomyelitis. (Van Gehuchten, modified.) 
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anuscles on the paralyzed side acted more strongly than the corresponding 
muscles, but that in forced respiration the reverse condition was true. * This 
has been confirmed by Clark and Bury. The degree of permanent parajysis 
after a hemiplegic attack varies much in different cases. When the restitution 
is partial,.it is always, as Wernicke has pointed out, certain groups of muscles 
which recover rather thai^pthers. ' Thus.in the leg the residual paralysis con¬ 
cerns the flexors of the leg and the dorsal flexors of the foot—i.'c.. the muscles 
which, according to Ludwig Mann, arc active in the second period of walk-, 
ing, shortening the leg, ami bringing it forward while it swings, tThe mus¬ 
cles which lift the body when the foot rests upon the ground, those used in 
the first period of walking, include the extensors of the log and the plantar 
flexors of the foot. These “ lengthened ” of the leg often recover almost 
completely in eases in which the paralysis is due to lesions of the pyramidal 
tract. In the arms the residual paralysis usually affects the muscle groups 
which oppose the thumb, those which rotate tiny arm outward, and the openers 
of the hand. 

As a rule, there is at first no wasting of the paralyzed limbs. 

Crossed Hemiplegia .—A paralysis in which there is loss of function in a 
cerebral nerve on one side with loss of power (or of sensation) fin the op|>osite 
side of the body is called a crossed or alternate hemiplegia. It is mot with 
in lesions, commonly luemorrhnge, in the crus, the pons, and the medulla 
(Fig. 9, 3 and 1). 

(а) Crus .—Thcr Weeding may extend from vessels supplying the corpus 
striatum, internal capsule, and optic thalamus, or the luemorrhnge may be 
primarily in the crus. In the classical case of Weber, on section of the lower 
part of the left crus an oblong clot 15 mm. in length lay just Mow the medial 
and inferior surface. The characteristic feature- of a lesion in this locality ' 
are paralysis of arm. face, and leg of the opposite side, and o«ujy:JUotor paral¬ 
ysis, of the same side —the syndrome of. Weber. Sensory changes have also 
been presenter Hiemorrhage into the tegmentum is not necessarily associated 
with hemiplegia, but there may lie incomplete paralysis of the oculo-motor 
nerve,- with disturbance of sensation and ataxia on the opposite side of the 
body. The optic tract or the lateral geniculate body lying on the lateral side 
of the eras may be compressed, in which event there will tie hemianopsia. 

(б) Pons and Medulla. —Lesions may involve the pyramidal tract and one 

or more of the cerebral nerves. If at the lower aspect of the pons, the facial 
nerve may bo involved, causing paralysis of the face on the same side and 
hemiplegia on the opposite side. The fifth nerve may be involved, with the 
fillet (the sensory tract), causing lo-s of sensation in the area of distribution 
of the fifth on the same side as the lesion and loss of sensation on the opposite 
side of the body. The sensory disturbance here is apt to be dissociated, of 
the syringomyelic type, affecting particularly the sense of pain and tem¬ 
perature. , 

Sensory Disturbances resulting from Cerebral Ihemorrhagc. —These are 
variable. Hemianesthesia may coexist with hemiplegia, but in many instances 
there is only slight numbing of sensation. A\hen the hemianesthesia is 
marked, it is usually the result of a lesion in the internal capsule involving 
the retrolenticular portion of the posterior limb. In C. L. Dana s study of 
sensory localization he found that anesthesia of or gan ic cortical origin was 
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always limited or more pronounced in certain parts, as the face, arm, orleg, 
and Was generally, .incomplete./ j^-Total anaesthesia was either of functional or 
subcortical origin. arke&-an*sthesia was much more common.i n .softenin g 
than ia haemorrhage. ' Complete hemianaesthesia is certainly rare in haemor¬ 
rhage. Disturbance of the special senses is not common. Hemianopia may 
exist on the same side as the paralysis, and there may be diminution in 
the acuteness of the senses of hearing, taste, and smell. Gowers thinks that 
homonymous hemianopia of the halves of the visual fields opposite to the 
lesion is very frequent shortly after the onset, though often overlooked. 

Psychic disturbances, variable in nature and degree, may result from cere¬ 
bral htemorrhage. 

The Reflexes in Apoplectic'Cases. —During..the apoplectic coma all the 
reflexes are abolished, but immediately on recovery of consciousness they 
r return, first on the non-hemiplcgic side, later, sometimes only after weeks, 
on the paralyzed side. As to. the time of return, especially of the patellar 
r\ reflexes, marked differences arc observable in individual cases. The deep 
“reflexes later are increased on the paralyzed side, and’ ankle clonus may be 
present. [ Plantar stimulation usually gives an extensor response in the great 
'J? toe (Babinski’s reflex). This may occur very early and is an important indi- 
■'t 1 'cation of the paralyzed side. The other superficial reflexes are usually dimin¬ 
ished. The sphincters are not affected. 

The course of the disease depends upon the situation and extent of the 
lesion. If slight, the hemiplegia may disappear completely within a few days 
or a few weeks. . Tn severc_eases the rule is that the leg gradually recovers 
before the arm, and the muscles of the shoulder girdle and upper ann before 
those of the forearm and hand. The face may recover quickly. 

■ Except in the very slight lesions, in which the hemiplegia is transient, 
changes take place which may be grouped as 

Secondary Symptoms. —These correspond to the chronic stage. In a 
case in which little or no improvement takes place within eight or ten weeks, 
it will be found that the paralyzed limbs undergo certain changes. The leg, 
as a rule, recovers enough power to enable the patient to get a|pout, although 
the foot is dragged. Occasionally a recurrence of severe symptoms is seen, 
even without a new hsemorrhage having taken place. In both nri^ and leg 
the condition of secondary contraction or late rigidity comes on andM always 
, -! most marked in the upper extremity. The arm becomes permanently flexed 
I' 1 .''*at the elbow and resists all attempts at extension. The wrist is flexed upon 
tho forearm and the fingers upon the hand. The position of the firm and 
!»»»^hand is very characteristic. There in fre quently, as the contrac tures develop, 
, ^ a great deal of pain.a In thcJe g th e can trueture_iB_r&rgly’m .extreme. The 
u> lloss of power is most marked in the muscles of the foot, and to prevent the 
|toes from dragging, the knee in walking is much flexed, or more commonly 
*vw*,the foot is swung round in a half-circle. 

~> ■ (The reflexes are at this stage greatly increased. These contractures 1 arc 
^ ^permanent and incurable, and are associated with_a secondary descending 
. ■,, scl ero sis of - th o m o tor pa th. There are instances, however, in which rigidity 
' Y’- and eoafawture ■do-BoLnp.cn r, but the arm remains flaccid, the leg having 
• it, regained its power. This hemipligie flasque of-Bouehard is found most com- 
c W'8L°?ty in children. Among other secondary changes in late hemiplegia may 
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be mentioned the following:^Tremor of the affected limbs, poat-puialytic 
chorea, the fciobile spasm known as athetosis, arthropathies in the joiitts of 
the affected side, and muscular atrophv. Athetosis and post-hemiplegic chorea 
will be considered in the hemiplegia of children.. The cool surface and thin 
glossy skin of a hemiplegic limb are familiar to all. A word may here be 
said upon the subject of muscular atrophy of cerebral origin. 

As a rule, atrophy is not a marked feature in hemiplegia* but in smut 
instances it does develop. It has been thought to be due in some east’s to, 
secondary alterations in the gray matter of the ventral horns, as in a ca-o 
reported by Charcot. Recently, however, attention has been called by Senator, 
Quincke, and others to the fact that atrophy may follow as a direct result of 
the cerebral lesion, the ventral horns remaining intact. In Quincke's ca-e, 
atrophy of the arm followed the development of a glioma m the anterior cen¬ 
tral convolution. The gray matter of the ventral horns was normal. These 
atrophies are most common in cortical lesions*imohing the domain of the 
third main branch of the Sylvian artery, and in central lesions itnolving the 
lenticulo-thalamie region. Their explanation is not clear. •The wasting of 
cerebral origin, which occurs most frequently in children, and leads to hemi¬ 
atrophy of the muscles along with stunted growth of the bones and joints, 
is to bo sharply separated from the hemiatrophy of the muscles of the adult 
following within a relatively short time upon the hemiplegia. 

Diagnosis.—There are three groups of eases which offer iiicrou-mg diffi¬ 
culty in recognition. 

(1) Gabes in which the onset is gradual, a day or two elap-mg before 

tho paralysis is fully developed and consciousness completely lost,•an- readily 
recognized, though it may be difficult to determine whether the le-ion i- due 
to thrombosis or to hiemorrhage. • 

(2) In the sudden apoplectic stroke in which the palioai-.r*)H*lIv loi-es 
c onsciousnes s—t b» d i ffum li y --tn. diagnosis may he still greater, particularly 
if the patient is in deep cm mi when first seen. 

The first point to lie decidedf is tlie existem-e of hemiplegia. This may 
bo difficult, although, as a rule.revon in deep coma the limbs on the para¬ 
lyzed side are more flaccid anil drop instantly when lifted; whereas, on the 
non-parajyzed side the muscles retain some degree of tonus. The reflexes may 
be deofiqgged or lost on the affected side and there may be conjugate devia- 
tipa-4f ue head and eyes. Rigidity in the limbs of one side is m favor of a 
hemiplegic lesion. It is practically impossible m a majority of these iii-es 
to say whether the lesion is due to haemorrhage, embolism, or thrombosis. 

(3) Large haemorrhage into the ventricles or into the pons may produce 
sudden loss of consciousness with complete relaxation, so that the condition 
may simulate coma fromt ursinia,; diabetes^ alcoholism,topium poisoning, or 
ppijcpsy. 

The previous history and the mode of onset may give valuable information. 
I n epilep sy, convulsions have preceded the coma; in alcoholism, there is a 
history of constant drinking, while in opium poisoning the coma develops 
•note gradually; but in many instances the difficulty is practically very great, 
and on more than one occasion 1 have seen mortifying post-mortem disclosures 
under these circumstances. With diabetic coma the breath often gmells of 
acetone. In ventricular haemorrhage the coma is sudden and develops rapidly. 
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The hemiplegic symptoms may be transient, quickly giving place to complete 
relaxation. Convulsions occur in many cases, and may be the very symptom 
to lead astray—as in a case of ventricular haemorrhage which occurred in a 
puerperal patient, in whom, naturally enough, the condition was thought to be 
ur mmfe . Rigidity is often present^ In haemorrhage.intojthe ponstcenvulsions 
'' arc frequent. jTlic pupils may be strongly contracted,Conjugate deviation may 
occur, and the^ temperature is apt to rise rapidly. The contraction of the 
‘'pupils in pontine haemorrhage naturally suggests opium poisoning. T he d if¬ 
fere nce i n temperature in the two conditions is a valuable diagnostic point. 
The apoplectiform seizures of general paresis have usually been preceded by 
abnormal mental symptoms, and the associated hemiplegia is seldom per¬ 
manent. 

It may be impossible at first to give a definite diagnosis. In admissions 
■ to hospitals or in emergency cases the physician should be particularly careful 
about the following points: ! Tlie examination of the head for injury or frac¬ 
ture nthe urine should be tested for albumin, examined for sugar, and studied 
microscopically;?a careful examination should be made of the limbs with ref¬ 
erence to their degree of relaxation or the presence of rigidity, and the con¬ 
dition of the feflexespMhe state of the pupils should be noted and the tem¬ 
perature taken. ’The odor of tlje breath (alcohol, acetone, chloroform, etc.) 
should be remarked/^ The most serious mistakes are made in the case of 


patients who are drunk at the time of the attack, a combination by no means 
uncommon in the class of patients admitted to hospital. Under these circum¬ 
stances the case may erroneously be looked upon as one of alcoholic coma. It 
is best to regard each case us serious and to bear in mind that this is a 
condition in which, above all others, mistakes are common. 

> Prognosis.— 'From cortical hmmorrhage, unless .very, extensive, the recovery 
may be complete without a trace of contracture. This is more common when 
the lucmorrliagc follows injury than when it results from disease of the 
arteries. . Infantile meningeal haimorrhage, on the other hand, is a condition 
. i-jwlnch may produce idiocy or spastic diplegia. 

1 ,1 Large luumorrhages into the corona radiata, and especially those which 

' rupture into the ventricles, rapidly prove fatal. 

U.-i ^ rpj ie ] 1( , m jp]qgj a which follows lesions of the internal capsule, the result, 
of rupture of the lcntieulo-striate artery, is usually -persistent and- followed 
by contracture. When the retro-lenticular fibres of the internal capsule arc 
involved there may be hemiansesthesia, and later, especially if the thalamus 
be implicated, hcmichorea or athetosis. In any case of cerebral apoplexy the 
following symptoms are of grave omen :> persistence or deepening of the eom.i 


during the second and third day pwapid rise in temperature within the fir.-i 

• f ortv- eight hours after the initial fall. In the reaction which takes place on 

* “the second or third day, the temperature usually rises, and its gradual fall 


*Mn the third or fourth day with return of consciousness is a favorable indicn- 
X Wv tion. The rapid formation of bed-sores, particularly the malignant dccubitu- 
of Charcot, is a fatal indication. The occurrence of albumin and sugar, if 
Abundant, in the urine is an unfavorable symptom. 


When consciousness returns and the patient is improving, the question i- 
! ^anxiously asked as to the paralysis. The extent of this can not be determined 


for some weeks. With slight lesions it may pass off entirely. If persistent at 
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the end of ii month some grade of permanent palsy is certain to reunify, and 
gradually the late rigidity supervenes. 

• 5. Embolism and Thrombosis (Cerebral Softening). 

(a) Embolism. —The embolus usually enters the carotid, rnjely the verte¬ 
bral artery. In the great majority of cases it comes from the left heart and 
is either a vegetation of a fresh endocarditis or, more commonly, of a recurring* 
endocarditis, or from the segments involved in an ulcerative process. Iajss 
often the embolus is a portion of a clot which has formed in the auricular 
appendix. Portions of clot from an aneurism, thrombi from atheroma of the 
aorta, or from the territory of the pulmonary veins, may also cause blocking 
of the branches of the circle of Willis. 1 u the piier|ieriil condition cerebral , 
embolism is not infrequent. It may occur m women with heart-disease, but 
in other instances the heart is uninvolved, and the condition has been thought 
to be associated with the development of heart-clots, owing to increased coagu¬ 
lability of the blood. A majority of cases of embolism occur in heart-disease, 

89 per cent (Saveliew). Cases are rare in the acute endocarditis of rheuma¬ 
tism, chorea, and febrile conditions. It is much more common in the secondary 
recurring endocarditis which attacks old •scleVol ic valves. T hniiniltoli py most 
frequ ently pass es to the left middki.cerebral artery, as it enters the left carotid 
nftoner t han the right because of the more direct course of the blood in the 
former. The posterior cerebral and the vertebral are less often affected. A 
large plug may lodge at the bifurcation of the basilar. Embolism of the 
c erebellar v essels is rare. 

Embolism occurs more frequently in women, owing, no doubt, to the greqjer 
frequency of mitral stenosis. Contrary to this general statement, Newton 
Pitt’s statistics of T5) cases at Guy’s Hospital indicate, however, that males are 
more frequently affected; or in this series there were 44 males and US females. 
Saveliew gives 5-1 per cent in women. 

(h) Thrombosis.—(dotting of blood in the cerebral vessels occurs (1) about 
an embolus, (2) as the result of a lesion of the arterial wall (either endar¬ 
teritis with or without atheroma or, particularly, the syphilitic arteritis), (9) 
in .aneurisms both coarse and miliary, and (1) very rarely as a direct result 
of abnormal conditions of the blood. Thrombosis occasionally follows ligation 
of the carotid artery. The thrombosis is most common in the middle cerebral 
and in the basilar arteries. According to Kolisko, softening of limited areas, 
sufficient to induce hemiplegia, may be caused by sudden collapse of certain 
cerebral arteries from cardiac weakness. 

Anatomical Changes. —Degeneration and softening of the territory sup¬ 
plied by the vessels is the ultimate result in both embolism and thrombosis. 
Blocking in a terminal artery may be followed by infarction, in which the 
territory may either be deeply infiltrated with blood (hsemorrhagic infarction) 
or be simply pale, swollen, and necrotic (anaunir infarction). Gradually the 
process of softening proceeds, the tissue is infiltrated with serum and is.moist, 
the nerve fibres degenerate and become fatty. The neuroglia is swollen and 
cedematous. The color of the softened area depends upon the amount of blood. 
The haemoglobin undergoes gradual transformation, and the early red color 
may give place to yellow. Formerly much stress was laid upon the difference 
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mtweeu red, yellow, and white softening. The red and yellow ate seen chiefly 
ml the cortex. Sometimes the red softening is particularly marked in ca&v. 
of embolism and in the neighborhood of tumors. The gray matter shows many 
puuetifonn hemorrhages—capillary apoplexy. There is a variety of yellovr 
softening—the plaques jaunes —common in elderly persons, which occurs in 
the gray matter of the convolutions. The spots are from 1 to 2 cm. in diam¬ 
eter, sometimes arc angular in shape, the edges cleanly cut, and the softened 
area is represented by either a turbid, yellow material, or in some instances 
there is a space crossed by fine trabeculae, in the meshes of which there is fluid. 
White softening occurs most frequently in the white matter, and is seen best 
about tumors and abscesses. Inflammatory changes are common in and about 
the softened areas. When the embolus is derived from an infected focus, as 
in ulcerative endocarditis, suppuration may follow. The final changes vary 
very much. The degenerated and dead tissue elements are gradually but slowly 
removed, and if the region is small may be replaced by a growth of connective I 
tissue and the .formation of a scar. If large, the resorption results in the 
formation of a cyst. It is surprising for how long an area of softening may 
persist without much change. 

The position and extent of tjie softening depend upon the obstructed artery. 
An embolus which blocks the middle cerebral at its origin involves not only 
the arteries to the anterior perforated space, but also the cortical branches, and 
in such a ease there is softening in the neighborhood of the corpus striatum, 
as well as in part of the region supplied by the cortical vessels. The freedom 
of anastomosis between these branches varies a good deal. Thus, there are 
instances of embolism of the middle cerebral artery in which the softening 
has involved only the territory of the central branches, in which case blood has 
reached the cortex through the anterior and posterior cerebrals. When the 
middle cerebral is blocked (as is perhaps oftenest the case) beyond the point 
of origin of the central arteries, one or other of its branches is usually most 
involved. The embolus may lodge in the vessel passing to the third frontal 
convolution, or in the artery of the ascending frontal or ascending parietal; 
or it may lodge in the branch passing to the supramarginal and angular gyri, 
or it may enter the lowest branch which is distributed to the upper convolu¬ 
tions of the temporal lobe. These are practically terminal arteries, and in¬ 
stances frequently occur of softening limited to a part, at any rate, of the 
territory supplied by them. Some of the most accurate focalizing lesions ar< 
produced in this way. 

Symptoms. —Extensive thrombotic softening may exist without any symp 
toms. It is not uncommon in the post-mortem examination of the bodies o 
elderly persons to find the plaques jaunes scattered over the convolutions. St. 
too, softening may take place in the “silent” regions, as they are termed, 
without exciting any symptoms. When the central or cortical branches of the 
middle cerebral arteries are involved the symptoms are similar to those of 
haemorrhage from the same arteries. Permanent or transient hemiplegia re¬ 
sults. When the central arteries are involved the softening in the internal 
capsule is commonly followed by permanent hemiplegia. There are certain 
peculiarities associated with embolism and with thrombosis respectively. 

J3n embolism the patient is usually the subjeetjof heart-trouble, or there 
exist some of the conditions already mentioned. \The onset is sudden, without 



lery thg^heraiplegia is usuallydissociated with apiias m.if i n inromousi j, on 
8 other hand, the onset is more gradual; the patient has previously eom- 
ained off headache,_ycrtigo t; tingling in the fingers; thofspeech may have been 
ibarrassed for some days; the patient has had'loss of memory or is^uco- 
irent, or paralysis begins at one part, as the hand, an d extends slowly, and 
£-li§sjpl 0 gia may be incomplete or variable. Abrupt loss of consciousness, 
muc h less common, and when the lesiou is small consciousness is retained. 
Bus, liTThrombosis duo to syphilitic disease, the hemiplegia may come on 
•adually without the slightest disturbance of consciousness. 

The hemiplegia following thrombosis or embolism lias practically the cliar- 
jteristies, both primary and secondary, described under hemorrhage. 

The following may be the effects of blocking the different vessels: (a) 
ertebral .—The left-branch is more frequently plugged. The effects are in- 
jlvemcnt of the nuclei in the medulla and symptoms of acute bullmr paralysis, 
t rarely occurs alone; more commonly with * 

(6) Blocking of the basilar artery. When this is entirely occluded, there 
ray be bilateral paralysis from involvement of both motor paths. Bulbar 
ymptoms may be present; rigidity or spasm may occur. Thu teniperutury 
lay rise rapidly. The symptoms, in fact, aruJliose of apoplexy of ihe pons. 

(c) The posterior cerebral supplies the occipital lobe on its medial surface 
,nd the greater part of the tcmporo-sphenoidal lobe. If the mam stem he 
hrombosed there isl homianopia withsensory aphasia. Localized areas of 
oftening may exist without symptoms. Blocking of the main occipital brunclii 
artcria occipitalis of I)uret),or of the arterm ealcarina. passing In (,ln* eunciis 
nay be followed by; hemiaiiopiao Hemianaistliesia may result, from involve* 
nent of the posterior part of the internal capsule. Not infrequent l\ s\ nimet 
•ical thrombosis of the occipital arteries of the two sides occurs, as in Forster's 
well-known case. Still more frequent is ihe occurrence of thrombosis of a 
iraneh of the posterior cerebral of one hemisphere and a branch of Ihe middle 
cerebral of the other (von Moiiakow). It is in such cases that the most 

onaunced .instances of .apraxia are met with. 

(d) Internal Carotid .—The symptoms are variable. As is well known. I Ik 
ssel is in a majority of eases ligated without risk. In other instances Iran 
mt hemiplegia follows; in others again the hemiplegia is permanent. Then 
riations depend on the anastomoses in the circle of Willis, if these an 
rge and free, no paralysis follows, hut in cases in which the posterior com 
unicating and the anterior communicating vessels are small or absent, lb 
iralysis may persist. In No. 1 of my Elwyn series of eases of infantile hemi 
egia, the woman, aged twenty-four, when six years old, had (lie right carols 
gated for abscess following scarlet fever, with the result of permanent hem 
iegia. Blocking of the internal carotid within the skull by lliromliosis u 
nholism is followed by hemiplegia, coma, and usually death. The clot i 
irely confined to the carotid itself, but. spreads into its branches and may 
ivolvc the ophthalmic artery. 

(c) Middle Cerebral .—This is the vessel most commonly involved, and, as 
1 ready mentioned, if p lugg ed before the central arteries are given off, perma- 
ient hemiplegia usually follows from softening of the internal capsule. Block- 
ng of the branches beyond this point may be followed by hemiplegia, which 



980 


'ijjc ± kJLiui 4vju<i«.__ 

is more likely to be transient, involves chiefly the arm and face, and if the 
lesion be on the left side is associated with aphasia. Thero may be plugging 
of the individual branches passing to the inferior frontal (producing typical 
motor aphasia if the disease be on the left side), to the anterior and posterior 
central gyri (usually causing total hemiplegia), to the supramarginal and 
angular gyri (giving rise, if the thrombosis be on the left side, probably with¬ 
out exception to the so-called visual aphasia /nletia.) usually also„tft .rigid- 
sided hemianopsia), or to the temporal gyri (in which event with left-sided 
thrombosis w.ord-deafness results). 

(f) Anterior Cerebral .—No symptoms may follow, and even when the 
branches which Bupply the paracentral lobule and the lop of the ascending 
convolutions are plugged the branches from the middle cerebral are usually 
able to effect a collateral circulation in these parts. Monoplegia of the leg 
may, however, result. Hebetude and dulncss of intellect may occur with 
obstruction of the vessel. 

There is unquestionably greater freedom of communication in the cortical 
branches of the,different arteries than is usually admitted, although it is not 
possible, for example, to inject the posterior cerebral through the middle cere¬ 
bral, or the middle cerebral from the anterior; but the absence of softening 
in some instances in which smaller branches are blocked shows how complete 
may be the compensation, probably by way of the capillaries. The dilatation 
of the collateral branches may take place very rapidly; thus a patient with 
chronic nephritis died about twenty-four hours after the hemiplegic attack. 
There were recent vegetations on the mitral valve and an embolus in the right 
middle cerebral artery just beyond the first two branches. The ceidral portion 
of the hemisphere was swollen and (edematous. The right anterior cerebral 
was greatly dilated, and by measurement its diameter was found to be nearly 
three times that of the left. 

Treatment of Cerebral Hemorrhage and of Softening. —ThemhicLditBeuIty 
in deciding upon a method of treatment is to determine whether the apoplexy 
is due to hasmorrhage or to thrombosis or embolism.' The patient should lie 
placed in bed, with his head moderately elevated and the neck free. He should 
be kept absolutely quiet. If there is dyspnoea, stertor, and signs of mechanics! 
obstruction to respiration, he should be turned on his side, as recommended 
by Bowles. This procedure also lessens the liability to congestion of the lungs. 
If the signs of intracranial haemorrhage are certain, and if the arterial tension 
is high, measures may be taken for its reduction. Of these the most rapid 
‘'and satisfactory isivenescction, which in many cases seems to do good. How¬ 
ever, as Cushing has shown experimentally, a rapid and increasing rise ol 
arterial tension, usually indicates an endeavor of the vasomotor centres t< 
"counteract an increasing intracranial pressure, in this ease due to a con timing 
haemorrhage. The indication under these circumstances is the'-relief of tin 
intracranial pressure by craniotomy and^removal of the clot, if this is possible 
, ( This is particularly applicable in subdural hemorrhage. Horsley and Spence 
have recently, on experimental grounds, recommended the practice, formed 
' employed empirically, of compression of the carotid, particularly in .the m 
gravesccnt form; or even, in suitable cases, passing a ligature round the ves.-c 
%An ice-bag may be placed on the head and} hot bottles to the feet, i The bow 
• should be freely opened, either by calomel, or croton oil placed on the tongu 



[Jountcr-irriiatiou to the neck or to the fool is not nm-ssarv. t'ulholfrmn 1 ion 
jf the bladder may be necessary, especially if the patient remain long uncon¬ 
scious. * 

SpeciaJ care should be taken to avoid bed-sores; and if bottles are used 
to the feet, they should not be too hot, since blisters may be readily caused 
jy a much lower temperature than m health. In the fe\er of reaction. aconiU 1 
nay bo indicated, but should lie cautiously used. Stimulants are not necessary, 
unless the pulse becomes feeble and signs of collapse supenene. No digitalis 
is to be given. During recovery the pali«\J should he still kept entirely at rest. 
3ven in the mildest eases remaining in hed for al least fourteen du\s. The 
ice-bag should still he kept al the head.. The diet should he light and no 
medicine other than some placebo should he administered, at least during the 
first month after the hiemnrrhage. Attention should lie paid to the position 
occupied by the paralyzed limb or limbs, winch if swollen may lie wrapped in 
cotton hatting or llannel. 

The treatment of softening from thrombosis or embolism is very unsatis¬ 
factory. Venesection is not indicated, as it lowers the tension and rather 
promotes clotting. If, as is often the case, the heart's actmit is feeble and 
irregular,’ stimulants and small (loses of digiljilis may he given jvith, if neces¬ 
sary, ether or ammonia. Tim Imvvels should he kept open, hut d is not well 
to purge actively, as in luemorrhage. 

In tlio thrombosis which follows syphilitic disease of the arteries, and which 
is met with most frequently in men liehveen twenty and forty (in whom the 
hemiplegia often sets in without loss of consciousness).' the iodide of potassium 
should be freely used, giving from 20 to 00 grams three times a day, or, if 
necessary, larger doses. If tlm syphilis has been recent, mercurials by inunc¬ 
tion are also indicated. Practically these arc the only eases of hemiplegia in 
which we sec satisfactory results from treatment. 

Very little can he done for the hemiplegia which remains. The damage 
is too often irreparable and permanent, and it is very improbable that iodide 
of potassium, or any other remedy, hastens in the slightest degree Nature’s 
dealing with the blood-clot. 

The paralyzed limbs may lie gently nibbed once or twice a day, and this 
should be systematically carried mil, in order to maintain the nutrition of (lie 
muscles and to prevent, if possible, contractures The massage should mil. 
however, lie begun imlil at least ten days after the attack. The rubbing should 
he toward the bodv. and should not he continued for more than fifteen minutes 
at a time. ' After the lapse of a fortnight, or in severe eases a month, the mus¬ 
cles may he stimulated by the faradie current; faradie stimulation alternating 
with massage, especially if applied to the antagonists of the muscles which 
ordinarily undergo contracture, is of very great service, even in eases where 
there can be but little hope of any return of voluntary movement. When eon- 
traqfures occur, electricity properly applied at intervals may still In' of some 
benefit along with the passive movements and frictions, and it has been sug¬ 
gested that tendon transplantation, or indeed cross suture of nerves, may cause 

some improvement. , 

Tn a ease of complete hemiplegia, the friends should at the outset he 
frankly told that the chances of full recovery arc slight. Power is usually re¬ 
stored'in the leg sufficient to enable the patient to get about, bitf in the major- 
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ty tff instances the finer movements of the hand are permanently lost. The 
;eneral health should be looked after, the bowels regulated, and \he secretions 
>f the skin ami kidneys kept active. In permanent hemiplegia in persons 
ibove the middle period of life, more or less mental weakness is apt to follow 
the attack, and the patient may become irritable and emotional. 

And, lastly, when hemiplegia has persisted for more than three months and 
contractures have developed, it is the duty of the physician to explain to the 
patient, or to his friends, that the condition is past relief, that medicines and 
electricity will do no good, and that there is no possible hope of cure. 

G. Aneurism of tiie Cerebral Arteries. 

Miliary aneurisms are not included, but reference is made only to aneurism 
of the larger branches. The condition is not uncommon. There were 12 
instances in my first. 800 autopsies in Montreal.* This is a considerably larger 
proportion than in Newton Pitt’s collection from Guy’s Hospital, 19 times in 
9,000 inspections. 

Etiology—Males are more frequently affected than females. Of my 12 
cases 7 were males. The disease is most common at the middle period of life. 
One of my cases was a lad of Lix. Pitt describes one at the same age. The 
chief causes are (a) endarteritis, either simple or syphilitic, which leads to 
weakness of the wail and dilatation; and (6) embolism. As pointed out by 
Church, these aneurisms are often found with endocarditis. Pitt, in his recent 
study of the subject, concludes that it is exceptional to find cerebral aneurism 
unassociated with fuuguting endocarditis. The embolus disappears, and dila¬ 
tation follows the secondary inflammatory changes in the coats of the vessel. 

Morbid Anatomy.—The middle cerebral branches are most frequently in¬ 
volved. In my 12 cases the distribution on the arteries was as follows: Inter¬ 
nal carotid, 1; middle cerebral, 5; basilar, 3; anterior communicating, 3. Ex¬ 
cept in one case they were saccular and communicated with the lumen of the 
vessel by an orifice smaller than the circumference of the sac. In the 154 
eases which make up the statistics of Lebcrt, Durand, and Bartholow the mid¬ 
dle cerebral was involved in 44, the basilar in 41, internal carotid in 23, ante¬ 
rior cerebral in 14, posterior communicating in 8, anterior communicating in 8, 
vertebral in 7, posterior cerebral in 6, inferior cerebellar in 3 (Gowers). The 
size of the aneurism varies from that of a pea to that of a walnut. The htein- 
orrhage may be entirely meningeal with very slight laceration of the brain 
substance, but the bleeding may be, as Coats has shown, entirely within the 
substance. 

Symptoms.—The aneurism may attain considerable size and cause no 
symptoms. In a majority of the cases the first intimation is the rupture and 
the fatal apoplexy. Distinct symptoms are most frequently caused by aneu¬ 
rism of the internal carotid, which may compress the optic nerve or the com¬ 
missure, causing neuritis or paralysis of the third nerve. A murmur may bo 
audible on auscultation of the skull. Aneurism in this situation may give rise 
to irritative and pressure symptoms at the base of the brain or to hemianopsia 
In the remarkable case reported by Weir Mitchell and Dereura an aneurism 
compressed the chiasma and produced bilateral temporal hemianopsia. 

* Canada Medical and Surgical Journal, voL xiv. 



Aneurism of the vertebral or of the basilar may involve the nerves from 
the fifth to jthe twelfth. A large sac at the termination of the basilar, may 
compress thc»third nerves or the crura. 

The diagnosis is, as a rule, impossible. The larger sacs produce the symp¬ 
toms of tumor, and their rupture is usually fatal. 

7. Endahtehitis. 

• In no group of vessels do we more frequently see chronic degenerative. 
changes than in those of the circle of Willis. The condition occurs 11 s: 

(a) Arterio-sclerosis, producing localized or diffused thickening of the 
intima with the formation of atheromatous patches or areas of calcification. 
In the later stages, as seen in elderly people, the arteries of the circle of \\ tills 
may be dilated, stiff, or almost universally calcified. 

(b) Syphilitic Endarteritis.—As already mentioned under I lie section of 
syphilis, gummatous endarteritis is specially pnjne lo at luck the cerebral ves¬ 
sels. It has in itself no specific characters-—that is to say, il is impossible in 
given sections to pick out an endarteritis syphilitica from an •ordinary endar¬ 
teritis obliterans. On the other hand, as already stated, (he jmdulur peri¬ 
arteritis is never seen except in syphilis. 


8. Thbombosis of the Ceremiat, sinuses and Veins. 

The condition may lie primary or secondary. Leliert (lHol) and Tonnele 
were among the first to recognize the condition clinically. 

Primary thrombosis of the sinuses and veins is rare. It occurs («) in 
children, particularly during the first six months of life, lisiinllv in connec¬ 
tion with diarrheea. It lias, in my experience, ... u rare condition. 1 hay' 

never seen an'example of spontaneous thrombosis of the sinuses in n child, 
and only two instances, both in connection with meningitis, in which I lie cor¬ 
tical veins contained clots. Gowers believes that it is of frequent occurrence, 
and that thrombosis of the veins is not an uncommon cause of infantile hemi- 

Pleg (6) In connection with chlaatfis and amrmia. the so-called autochthonous 
muz-tlirombosis. Of 82 eases of thrombosis m chlorosis, 78 wore ,n he veins 
and 32 in the cerebral sinuses. The longitudinal sinus is most fieqiitnl y 
involved. The thrombosis is usually associated will, venous thro.nlK.ses m 
other paris of the body, and the patients die, as .. rule, in from one to three 
weeks, hut both Bristowc and Buzzard report recoveries. 

(c) In the terminal stages of career, philips, and other chronic d sea s 
thrombosis may gradually occur ... the sinuses and cortmid veiris. jo ^ 
^agulum developing in these conditions the < rrn 

■"SLtey thromtai. » “f 

inflammation from contiguous parts to e sinus \va . ^ , j mnn r, 

are disease of the intera^ear fra|iirc, erysipelas, earlu.imle, and 

u suppurative dueaac outs.detlcsk p t . m0 ^ P fn , nt i y involved, 
parotitis. In secondary eases tin >ai‘ ra ‘ fil ,„;fi,-wohral lesions, there 
m fatal cases in which car-,1,sense caused death 

aero 22 in which thrombosis existed in the lateral sinuses (1 Ht). iVtiercu 
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ou8 caries of the temporal bone is often directly responsible. The thrombus 
nay ke small, or may All the entire Binus and extend into the internal jugular 
rein. In more than one-half of these instances the thrombus was suppurat¬ 
ing/ The disease spreads directly from the necrosis on the posterior wall of 
the tympanum. According to Voltolini, the inflammation extends Jry way of 
the petroso-mastoid canal. It is not so common in disease of the mastoid 
cells. 

Symptoms. —Primary thrombosis of the longitudinal sinus ma y occur.w ith- 
out ex citing symptoms and is found accidentally at the post mortem. There 
may "be mental dulnc ss »ith h eadache - ^Convulsions andZvomiting may occur. 
In other instances there is nothing distinctive. In a patient who died under 
my care, at the Philadelphia Hospital, of phthisis, there was a gradual tor¬ 
por, deepening, to . coma, without convulsions, localizing symptoms, or optic 
neuritis. The condition was thought to be due to a terminal meningitis. In 
the chlorosis cases the head symptoms have, as a rule, been marked. B fl ]l’a 
patient was dull and stupid, had vomiting,, d ijafaeiinn of tlw pupils, and dmi^ ln 
choked disks. Slight paresis of the left side occurred. An interesting feature 
in this case was the development of swelling of the left leg. In the cases 
reported by Andrews, Church, Tuekwell, Isambard Owen, and Wilks the 
patients had headache, vomiting, and delirium. Paralysis was not present. 
In Douglas Powell’s case, with similar symptoms, there was loss of power on 
the left side. Bristowc reports a case of great interest in an inamiic girl of 
nineteen, who had convulsions, drowsiness, and vomiting. Tenderness and 
swelling developed in the position of the right internal jugular vein, and a 
few days later on the opposite side. The diagnosis was rendered definite by 
the occurrence of phlebitis in the veins of the right leg. The patient recovered. 

, The onset of such symptoms as have been mentioned in an anaemic or 
chlorotic girl should lead to the suspicion of cerebral thrombosis. In infants 
the diagnosis can rarely be made. Involvement of the cavernous sinus may 
cause oedema about the eyelids or prominence of the eyes. 

In the secondary thrombi the symptoms are commonly those of septi¬ 
caemia. For instance, in over 70 per cent of Pitt’s cases the mode of death 
was by pulmonary pyaemia. This author draws the following important con¬ 
clusions: (1) The disease spreads oftener from the posterior wall of the 
middle car than from the mastoid cells, (a) The otorrhma is generally of 
some standing, but not always. (I!) The onset is sudden, the chief symp¬ 
toms being pyrexia, rigors, pains in the occipital region and in the neck, 
associated with a seplicacmic condition. (4) Well-marked optic neuritis may 
be present. (5) The appearance of acute local pulmonary mischief or of 
distant suppuration is almost conclusive of thrombosis. (6) The average 
duration is about three weeks, and death is generally from pulmonary pyaemia. 
The chief points in the diagnosis may be gathered from these statements. 

Pitt records an interesting case of recovery in a boy of ten, who had otor- 
rhcea for years and was admitted with fever, earache, tenderness, and oedema. 
A week later he had a rigor, and optic neuritis developed on the right side. 
The mastoid was explored unsuccessfully. The fever and chills persisting, 
two days later the lateral sinus was explored. A mass of foul clot was re¬ 
moved and the jugular vein was tied, after which the boy made a satisfactory 
recovery. 
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According to Gricsingor there is often associated with thrombosis of the 
lateral snfyis venous stasis and painful cedema behind the ear and in (lie neck., 
Tee external jugular vein on the diseased side may be less distended than on 
the opposite side, since owing to the thrombus in the lnteral sinus tin? internal 
jugular*vein is leas full than on the normal side, and the blood from the exter¬ 
nal jugular can flow more easily into it (Gerhardt)'. 

Treatment, —In marantic individuals roborants and stimulants are iftdi- 
catcd. The position assumed in bed should favor both the arterial and venous 
circulation. The clothing should not restrict the neck, and care should be 
taken to avoid bending of the neck. 

The internal administration of potassium iodide and calomel has been 
recommended in the autochthonous forms, but no treatment is likely to be 
of any avail. 

The secondary forms, especially those following upon disease of (ho middle 
ear, are often amenable to operation, and, especially recently, many lives have 
.been saved by surgical intervention after extensive sinus Ihromlmsis. Mao- 
ewen’s book on I’yogenie Infective Diseases of the Brain and Spinal (lord 
contains the most exhaustive presentation of the subject of ainua thromlmsis 
and its treatment. 

9. Hemiplegia in*Children. 

Etiology. —Of 135 cases, fit) were in boys and 75 in girls. Right, hemi¬ 
plegia occurred in 79, left in 56. In 15 cases the condition was said to la? 
congenital. 

In a great majority the disease sets in during the first of second year; 
thus of the total number of cases, 95 wore under two. Cases nbove the fifth 
year are rare, only 10 in my series. Neither alcoholism nor syphilis ifi the 
parents appears to play an important rule in tins affection. Difficult, or abnor¬ 
mal labor is responsible for certain of the cases, particularly injury with lbc 
forceps. Trauma, such as falls or puncturing wounds, is more rare. Tin* 
condition followed ligation of the common carotid in one case. 

Infectious diseases. All the authors lay special stress upon this factor. In 
19 cases in my series the disease came on during or just after one of the spe¬ 
cific fevers. I saw one case in which during the height of vaccination con¬ 
vulsions developed, followed by hemiplegia. In a great majority of the cases 
the disease sets in with a convulsion, in which Ihe child may remain for sev¬ 
eral hours or longer, and after recovery the paralysis is noticed. 

Morbid Anatomy.—In an analysis which 1 have made of 90 autopsies 
reported in the literature, the lesions may be grouped under three headings: 

(a) Embolism, thrombosis, and hemorrhage, comprising 16 cases, in 7 of 
which there was blocking of a Sylvian artery, and in 9 hemorrhage. A strik¬ 
ing feature in this group is ihe advanced age of onset. Ten of the cases 
occurred in children over six years old. 

• (6) Atrophy and sclerosis, comprising 50 cases. The wasting is either of 
groups of convolutions, an entire lobe, or the whole hemisphere. The meninges 
are usually closely adherent over the affected region, though sometimes they 
look normal The convolutions are atrophied, firm, and hard, contrasting 
strongly with the normal gyri. The sclerosis may be diffuse and wide-spread 
over a hemisphere, or there may be nodular projections—the hypertrophic sole- ^ 
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rosis. ' Some of the cases show remarkable unilateral atrophy of, the hemi¬ 
sphere. In one of my cases the atrophied hemisphere weighed lti!) grammes 
and the normal one 653 grammes. The brain tissue may be a mere shell over 
a dilated ventricle. 

(c) Poreneephalus, which was present in 24 of the 90 autopsies. This term 
was applied by Heschel (1868) to a loss of substance in the form of cavities 
and cysts at the surface of the brain, either opening into and bounded by the 
arachnoid, and even passing deeply into the hemisphere, or reaching to the 
ventricle. In the study by Audrey of 103 cases of poreneephalus, hemiplegia 
was mentioned in 68 cases. 

Practically, then, in infantile hemiplegia cortical sclerosis and porenceph- 
alus are the important anatomical conditions. The primary change in the 
majority of these cases is still unknown. Poreneephalus may result from a 
defect in development or from hajmorrhage at birth. The etiology is clear in 
the limited number of cases of hremorrhage, embolism, and thrombosis, but 
there remains the large group in which the final change is sclerosis and atro¬ 
phy. What is the primary lesion in these instances? The clinical history 
shows that in nearly all these eases the onset is sudden, with convulsions— 
often with slight fever. Strumpcll believes that this condition is due to an 
inflammation of the gray matter—polienccphalitis—a view which has not 
been very widely accepted, as the anatomical proofs are wanting. Gowers sug¬ 
gests that thrombosis may be present in some instances. This might probably 
account for the final condition of sclerosis, but clinically thrombosis of the 
veins rarely-occurs in healthy children, which appear to be those most fre¬ 
quently attacked by infantile hemiplegia, and post-mortem proof is yet want¬ 
ing of the association of thrombosis with the disease. 

Symptoms. —(a) The onset. The disease may set in suddenly without 
spasms or loss of consciousness. In more than half the cases the child is 
attacked with partial or general convulsions and loss of consciousness, which 
may last from a few hours to many days. This is one of the most striking 
features in the disease. VFevcr is usually present. 3 TI 1 C hemiplegia, noticed as 
the child recovers consciousness, is generally complete. Sometimes the paraly¬ 
sis is not complete at first, but develops after subsequent convulsions. The 
right side is more frequently affected than the left. The face is commonly not 
involved. 

■ (&) Residual symptoms. In some cases the paralysis gradually disap¬ 
pears and leaves scarcely a trace as the child grows up. The leg, as a rule, 
recovers more rapidly and more fully than the arm, and the paralysis may be 
scarcely noticeable. In a majority of cases, however, there is a characteristic 
hemiplegic gait. | The paralysis is most marked in the arm, which is usually 
wasted; the forearm is flexed at right angles, the hand is flexed, and the fingers 
are contracted. Motion may be almost completely lost; in other instances the 
arm can be lifted above the head. Late rigidity, which almost always develops, 
is the symptom which suggested the name hemiplegia spastica cerebrate to 
Heine, the orthopedic surgeon, who first accurately described these cases. It 
is, however, not constant. The limbs may be quite relaxed even years after 
the onset. T!Fhe_jeflfi*e 8 are usually increased. In several instances, however, 
I have known them to be absent:^ Sensation, as a rule, is not disturbed. 

Aphasia is 9. not■ uncommon symptom, and occurred in 16 cases of my 



series—a smaller number than that given in the series of Wallenberg, Gau- 
dard, and ^achs. • 

Mental Defects. —One of the most serious consequences of infantile hemi¬ 
plegia is the failure of mental development. A considerable number of these 
cases drift into the institutions for feeble-minded children. Three grades 
may be distinguished—idiocy, which is most common when the hemiplegia 
has existed from birth; imbecility, which often increases with the develop¬ 
ment of epilepsy; and fecble-mindedncss, a retarded rather than an arrested 
development* 

Epilepsy. —Of the cases in my scries, 41 were subjects of convulsive seiz¬ 
ures, one of the most distressing sequels of the disease. The seizures may lie 
either transient attacks of petit mal, true Jacksonian fits, beginning in and 
confined to the affected side, or general convulsions. 

Post-hemiplegic Movements. —It was in cases of this sort that Weir 
Mitchell first described the post-hemiplegic movements. They are extremely 
common, and were present in 34 of my scries. There may be either slight 
tremor in the affected muscles, or incoordinate choreiform # movements the 
so-called post-hemiplegic chorea—or, lastly, 

Athetosis. —In this condition, described by Hammond, there are remark¬ 
able spasms of the paralyzed extremities, chiefly of the lingers,,and toes, and 
in rare instances of the muscles of the mouth. The movements are involun¬ 
tary and somewhat rhythmical; in the hand, movements of adduction or abduc¬ 
tion and of supination and pronation follow each other in orderly sequence. 
There may be hypertension of the fingers, during which they arc spread 
wide apart. This condition is much more frequent in children than m adults. 
In the latter it may he combined with heniiana>stlicsia, and the lesion is not 
cortical, but basic in the neighborhood of the thalamus The movements pro 
sometimes increased by emotion. They usually persist dun ng »l«p. 

Treatment.—The possibility of injury to the brain in protracted labor and 
in forceps cases should be borne in mind by tin- practitioner, l ie former 
entails the greater risk. In infantile hemiplegia the physician.at the 01 fiset 
sees a case of ordinary! convulsions, perhaps more protracted and « J 
usual. These should be cheeked as rapidly as possible by 1 m* d the 
bromides the application of cold or hcat,.and}a brisk purge “ 

sions (chloroform may be administered with safely even to the youngest th 1 
dren ^ When the paralysis is established not much can be hoped from mcdi- 

In onlv rare instances docs the paralysis entirely disappear. When the 
in only rare us.a. f • u to that seen in other 


, ernes. 


recovery Vpartial the “ residual paralysis ” is similar to that seen in other 
recovery is pari Thus in the lower extremity it is the 

°f the leg and the dorsal flexors of the foot which are most often per- 
flexors of the g , Th indica tions are to favor the natural 

manently paralyzed (Wern.ckc) i nutrition 0 f the child, to 

tendency to improve by maintaining fe ■ n .: nn an( i if 

lessen the riridity and contractures by massage, and pass ve motion, ana it 

lepsy is T distressing and la 
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ity and excitement. Operative measures in favorable cases of this particular 
form of epilepsy may often prove beneficial in reducing the number and severity 
of the seizures, but it is very unusual for them to be completely or permanently 
checked. The liability to fceble-mindcdness is the most serious outlook in the 
infantilo cerebral palsies. In many cases the damage is irreparable, and idiocy 
and imbecility result. With patient training and with care many of the chil¬ 
dren reach a fair measure of intelligence and self-reliance. 

IV. TUMORS, INFECTIOUS GRANTJLOMATA, AND 
CYSTS OF THE BRAIN. 

The following are the most common varieties of new growths within the 
cranium: 

(1) Infectious Granulomata. —(a) Tubercle, which may form large or 
small growths, usually multiple. Tuberculosis of the glands or bones may 
be coexistent, but the tuberculous disease of the brain may occur in the absence 
of other clinically recognizable tuberculous lesions. The disease is most fre¬ 
quent early in life. Three-fourths of the cases occur under twenty, and one- 
half of the patients are under ten years of age (Gowers). Of 300 cases of 
tumor in persons under nineteen^ollected from various sources by Starr, 152 
were tubercle. The nodules arc most numerous in the cerebellum and about 
the base. 

(6) Syphiloma is most commonly found on the cortex cerebri or about tho 
pons. The tumors aTe superficial, attached to the arteries or the meninges, 
and rarely grow to a large size. They may be multiple. The motor nerves 
of the eye are particularly prone to syphilitic infiltration, and ptosis and the 
ordinary forms of squint are common. 

(2) Tumors. —(c) Glioma and Neuroglioma .—These vary greatly in ap¬ 
pearance. They may be firm and hard, almost like an area of sclerosis, or 
soft and very vascular. Haemorrhages arc apt to occur in them. They per¬ 
sist remarkably for many years. Klebs has called attention to the occurrence 
of elements in them not unlike ganglion-cells. Tumors of this character may 
contain the “ Spinncn ” or spider cells; enormous spindle-shaped cells with 
single large nuclei; cells like the ganglion-cells of nerve-centres with nuclei 
and one or more processes; and translucent, band-like fibres, tapering at each 
end, which result from a vitreous or hyaline transformation of the large spin¬ 
dle-cells. A separate type is also recognizable, in which the cells resemble the 
ependymal epithelium. 

(d) Sarcoma occurs most commonly in the membranes covering the hemi¬ 
spheres or brain stem, and for a long time may cause injury by its compres¬ 
sion effects alone. Tumors of this kind are particularly common in the cere- 
bello-pontine recess. When sarcoma originates in the brain substance it may 
become one of the largest and most diffusely infiltrating of intracranial 
growths. Sarcoma is usually a primary growth and occurs next in frequency 
to tubercle. When meningeal in origin, it is the form of tumor most amenable 
to surgical treatment. 

(e) Carcinoma not infrequently is secondary to cancer in other parts. It 
is seldom primary. Occasionally cancerous tumors have been found in sym¬ 
metrical parts of the brain. 
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( f) Otfc er varieties occur, such as fibroid growths, which usually develop 
from the membranes; bony tumors, which grow sometimes from the falx, • 
psaoynona, cholesteatoma, and angioma. FajJ^.tumors are occasionally found 
on the corpus callosum. 

(3) Cysts, (g) These occur between the membranes and the brain, as 
a result of haemorrhage or of softening, l’orcncophalus is a, sequel of con¬ 
genital atrophy or of haemorrhage, or may be due to a developmental defect. 
Hydatid cysts have been referred to in the section on parasites. An interest¬ 
ing variety of cyst is that which follows severe injury to the skull in early life. 

Symptoms. (1 ) Uhnehai,.—T he following are the most important: 

N either dull, aching, and continuous, or sharp, stabbing, ami par¬ 
oxysmal. It may be diffused over the entire head; sometimes it is limited 
to the back or front. When in the back of the head it may extend down the 
neck (especially in tumors in the posterior fossa), and when in the front it 
may be accompanied with neuralgic pains in the face. Occasionally the pain 
may be very localized and associated with tenderness on pressure. 

Ojji±£..iViUtiLis occurs in four-fifths of all the cases ((lowers). It should 
be lookod for in every patient presenting cerebral symptom?, for it may be 
present in high degree without impairment of vision. Loss of visual acuity 
usually indicates that optic atrophy has set In. It is usually dbublc, hut occa¬ 
sionally is found in only one eye. A growth may develop slowly and attain 
considerable size without producing optic neuritis. On the other hand, it may 
occur with a very small tumor. J. A. Martin, from an extensive analysis of the 
literature with reference to the localizing value, concludes: When there is a 
difference in the amount of the neuritis in each eye it is more Ilian twice as 
probable that the tumor is on the side of the most marked neuritis. It is con¬ 
stant in tumors of the corpora quadrigornina, present in 8!) per cent of cere¬ 
bellar tumors, and absent in nearly two-thirds of the eases of tumor of the 
pons, medulla, and of the corpus callosum. It. is least frequent in cases of 
tuberculous tumor; most common in cases of glioma and cystic tumors. 

Vomiting is a common feature, and with headache and optic neuritis 
makes up the characteristic clinical picture of cerebral tumor. An important 
point is the absence of definite relation to the meals. A chemical examination 
shows that the vomiting is independent of digestive disturbances. It may 
be very obstinate, particularly in growths of the cerebellum and the pons. 

G iddin ess is often an early symptom. The patient complains of vertigo 
on rising suddenly' or on turning quickly. Mental Disturbance .-—The patient 
may act in an odd, unnatural manner, or there may lie stupor and heaviness. 
The patient may become emotional or silly, or symptoms resembling hysteria 
may develop. Convulsions, cither general and resembling true epilepsy or 
localized (Jacksonian) in character. There may be sloping of the pulse, as in 
all eases of increased intracranial pressure. 

(2) Localizing Symptoms—F ocal symptoms often occur, but it must 
not be forgotten that these may lie indirectly produced. The smaller the 
tumor and the less marked the general symptoms of cerebral compression, the 
more likely is it that any focal symptoms occurring are of direct origin. 

(a) Csntral Motor Arra.-Thc symptoms are either irritative or destruc¬ 
tive in character. Irritation in the lower third may produce spasm m the 
musclesofthe face, in the angle of the mouth, or in the tongue. The spasm 
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with tingling may be strictly limited to one muscle group before extending to 
others, and this Seguin terms the s ignal si/mvt om. The middle third of the 
motor area contains the centres controlling the arm, and here, too, the spasm 
may begin in the fingers, in the thumb, in the muscles of the wrist,ior in the 
shoulder. In the upper third of the motor^areas the irritation may produce 
spasm beginning in the toes, in the ankles, or in the muscles of the leg. In 
many instances the patient can determine accurately the point of origin of 
the spasm, and there are important sensory disturbances, such as numbness 
and tingling, which may be felt first at the region affected. 

In all cases it is important to determine, first, the point of origin, the 
si gnal svmv lotn: second, the order or march of the spasm; and th ird, the 
subsequent condition of the parts first affected, whether it is a state of paresis 
or ahassTEesia. 

Destructive lesions in the motor zone cause paralysis, which is often pre¬ 
ceded by local convulsive seizures; there may be a monoplegia, as of the leg, 
and convulsive seizures in the arm, often due to irritation in these centres. 
Tumors in the neighborhood of the motor area may cause localized spasms and 
subsequently, as the centres are invaded by the growth, paralysis occurs. On 
the left side, growths in the thij-d frontal or Broca’s convolution may cause 
motor aphasia. 

(6) Prefrontal Region. —Neither motor nor sensory disturbance may be 
present. Trie general symptoms arc often well marked. The most striking 
feature of growths in this region is mental torpor and gradual imbecility. 
Particularly, when the left side is involved mental characteristics may be 
greatly altered. In its extension downward the tumor may involve on the left 
side the lower frontal convolution and produce aphasia, or in its progress 
backward cause irritative or destructive lesions of the motor area.' Exophthal¬ 
mos on the side of the tumor may occur and be helpful in diagnosis, as in the 
case reported by Thomas and Keene. 

(c) Tujpprs in the parieto-occipital lobe may grow to a large size without 
causing any symptoms. There may be word-blindness and mind-blindness 
when the angular gyrus and its underlying white matter is involved, and 
paraphasia. Astereognosis may accompany growths in the superior parietal 
region. 

(d) Tumors of the occipital lobe produce hemianopsia, and a bilateral lesion 
may produce blindness. Tumors in this region on the left hemisphere may 
b e asso ciated with word-blindness and mind-blindness. 

(e) Tumors in the temporal lobe may attain a large size without produc¬ 
ing symptoms. In their growth they involve the lower motor centres. On 
theJeft aide involvement of the first gyrus and the transverse temporal gyri 
(auditory sense area) may be associated with word-deafness. 

(/) Tumors growing in the neighborhood of the basal ganglia produce 
hemiplegia from involvement of the internal capsule. Limited growths, in 
either the nucleus caudatus or the nucleus lentiformis of the corpus striatum 
do not necessarily cause paralysis. Tumors in the thalamus opticus may 
also, when small, cause no symptoms, but increasing they may involve the 
fibres of the sensory portion of the internal capsule, producing hemianopsia 
and. sometimes' hemiamesthesia. Growths in this situation are apt to cause 
early optic neuritis, and, growing into the third ventricle, may cause a die- 



tepiian.nf-the lateral ventricles. In fact, pressure symptoms from this cause 
and paralysis due to involvement of the internal capsule are the chief symp¬ 
toms of tiynor in and about these ganglia. If the ventrolateral group of • 
nuclei in the thalamus be involved there may be unilateral disturbances of 
j cutaneous and muscular sense, hcmichorca, or movement ataxia. 

Growths in the corpora qwtflrigemina arc rarely limited, but most com¬ 
monly involve the crura cerebri as well. Ocular symptoms arQ marked. The 
pupil reflex is lost and there is nystagmus. In the gradual growth the third 
nerve is involved as it passes through the crus, in which case there will be 
oculo-motor paralysis on one side and hemiplegia on the other, a combination 
almost characteristic of unilateral disease of the crus. 

( g ) Tumors of the pons and medulla. The symptoms are chiefly those 
of pressure upon the nerves emerging in this region. In disease of the {ions 
the nerves may be involved alone or with the pyramidal tract. Of 53 cases 
analyzed by Mary Putnam Jacobi, there were 13 in which the cerebral nerves 
were involved alone, 13 in which the limbs were affected, and 2G in which 
there was hemiplegia and involvement of the nerves. Twenty-two of the latter 
had what is known as alternate, paralysis—i. e., involvement of the nerves on 
one side and of the limbs on the opposite side. In 4 cases thciji were no motor 
symptoms. In tuberculosis (or syphilis) a growth at the inferior and inner 
aspects of the crus may cause paralysis of the third nerve on (flic side, aud of 
the face, tongue, and limbs on the opposite side (s yndrome of Weber). A 
tumor growing in the lower part of the pons usually m^veTTTie'sixth nerve, 
producing internal strabismus, the seventh nerve, producing facial paralysis, 
and the auditory nerve, causing deafness. Conjugate deviation of the eyes 
to the side opposite that on which there is facial paralysis also occurs. When 
the motor cerebral nerves arc involved the paralyses arc of the peripheral 
type (lower segment paralyses). 

Tumors of the medulla may involve the cerebral nerves alone or cause 
in some instances a combination of hemiplegia with paralysis of the nerves. 
Paralyses of the nerves are helpful in topical diagnosis, but the faet must not 
be overlooked that one or more of the cerebral nerves may he paralyzed as 
a result of a much increased general intracranial pressure. Signs of irritation 
in the ninth, tenth, and eleventh nerves are usually present, and produce 
difficulty in swallowing, irregular action of the heart, irregular respiration, 
vomiting, and sometimes retraction of the head and neck. The hypoglossal 
nerve is least often affected. The gait may lie unsteady or, if there is pressure 
on the cerebellum, ataxic. Occasionally there are sensory symptoms, numbness, 
and tingling. Toward the end convulsions may occur. 

Tumors of the pituitary body are not uncommon, and arc usually of the 
nature of fibroma or myxoma. They may accompany acromegaly. Landms 


and Hoy have reported 1G cases. 

Diagnosis. —From the general symptoms alone the existence of tumor may 
be determined, for the combination of headache, optic neuritis and vomiting 
is distinctive. A gradual increase in the intensity of the symptoms is usually 
seen. It must not be forgotten that severe headache and neuro-retmitis may 
be caused by"Bright’s disease. The localization must be gathered from the 
ooo.ifa.tJ of the symptoms .too ,,a tom th. g., £ . « m_0.. 

section on Topical Diagnosis of Diseases of the Brain. Mistakes are most 
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likely to occur in connection with uraemia, hysteria, and genejaljiaralysis; 
,but careful consideration of all the circumstances of the case usually enables 
the practitioner to avoid error. Auscultatory percussion is occasionally of 
service in localization. 

Prognosis. —Syphilitic tumors alone are amenable to medical treatment. 
Tuberculous growths occasionally cease to grow and become calcified. The 
gliomata and fibromata, particularly when the latter grow from the membranes, 
may. last for years. I have described a case of small, hard glioma, in which 
the Jacksonian epilepsy persisted for fourteen years. Hughlings Jackson has 
reported cases of glioma in which the symptoms lasted for over ten years. Tbs. 
more rapidly growing sarcomata usually prove futal in from six to eighteen 
months. Death may be sudden, particularly in growths near the medulla; 
more commonly it is due to coma in consequence of gradual increase in the 
intracranial pressure. 

Treatment. — (a) Medical. —Jf there is a suspicion of syphilis the iodide 
of potassium and mercury should be given. Nowhere do we see more brilliant 
therapeutical effects than in certain cases of cerebral gummata. The iodide 
should be given in increasing doses. In tuberculous tumors the outlook is less 
favorable, though instances of cure are reported, and there is post-mortem 
evidence to show that the solitary* tuberculous tumors may undergo changes 
and become obsolete. A general tonic treatment is indicated in these cases. 
The headache usually demands prompt treatment. The iodide of potassium 
in full doses sometimes gives marked relief. An ice-cap for the head or, in 
the occipital headache, the application of the Paquclin cautery may be tried. 
The bromides are not of much use in the headache from this cause, and, as 
the last resort, morphia must be given. For the convulsions bromide of 
pota&sium is of little service. 

(6) Surgical. —Tumors of the brain have been successfully removed by 
Macewcn, Horsley, Keen, and others. The percentage of cases in which extir¬ 
pation is possible, however, is small. Of 1,277 eases collected by Starr, only 
104 were removable. The most advantageous casus are the localized fibromata 
and sarcomata growing from the dura and only compressing the brain sub¬ 
stance, as in Keen’s remarkable case. Of late years there have been numerous 
successful operations with removal of growths from the cerebellum and cere- 
bello-pontine recess. The safety with which the exploratory operation can be 
made warrants it in all doubtful cases. Even if the tumor be inaccessible, a 
palliative craniectomy may be indicated, for by relieving the intracranial ten¬ 
sion it may suffice to check the headache, vomiting, and optic neuritis. 

V. INFLAMMATION OF THE BRAIN. 

1. Acute Encephalitis. 

A_focal or diffuse inflammation,of t he hrain «nhstqnpn mmoiiy 0 f the g ray 
matter (poliencephalitis), is met with (a.) as a result of trauma; (*&)Tncer- 
tain intoxications, alcohol, food poisoning, and gas poisoning; and (c) follow¬ 
ing the acute infections. The anatomical features are those of an acute 
haemorrhagic poliencephalitis, corresponding in histological details with acute 
polio-myelitis. Focal forms are seen in ulcerative endocarditis, in which the 



gray matter may present deeply luemorrlmgic areas, firmer Ilian the surround¬ 
ing tissue, in the fevers there may be more extensive regions, involving two 
or three convolutions. This acute hremorrhagie polieneephalitis superior ia 
thought by Striimpoll to be the essential lesion in infantile hemiplegia. Local¬ 
izing symptoms are usually present, though they may be obscured in the 
severity of the general infection. The most typical encephalitis accompanies 
the meningitis in ccrebro-spinal fever. • . 

Injicute-mania, in.deliriiuu tremens, in pJioryjiJnsaniens, in the mania cal _ 
form of exo phthalmic goitre, and in the so-called eeiuliraL forms of the malig- 
nant f evers the gray cortex is deepl}' congested, moist, and swollen, and with 
therecent finer methods of research will probably show changes which may 
be classed as encephalitis. 

The symptoms are not very definite. In severe forms lliey are those of 
an acute infection; some cases Maxc boon mistaken lor typlioid fever. The 
onset may bo abrupt in an individual apparently healthy. Ollier eases have 
occurred in the convalescence from the fevers, particularly mlluenza. One of 
J. J. Putnam’s cases followed mumps. The general symploimsnrc those which 
accompany all severe acute affections of the brain-—hmduchc, somnolence, 
coma, delirium, vomiting, ole. The local symptoms are very varied, depend¬ 
ing on the extent of the lesions, and may bo.iiTit.ilive or paralytic. Usually 
fatal within a few weeks, cases may drag on for weeks or months and recover. 


2. Ajikckss of thu Him in. ■ 

Etiology. —Suppuration of the brain substance is rarely if ev«r primary, 
but results, as a rule, from extension of iuilamiiiatiou from neighboring parts 
or infection from a distance through the blood. The question of idiopathic 
brain abscess need scarcely be considered, though occasionally instances occur 
in which it is extremely difficult to assign a cause. There are t hree im portant 
etiological factors: 

(1) r Trauma. Palls upon the head or blows, with or without abrasion of 
the skin. More commonly it follows fracture or punctured--wounds. Jn (his 
group meningitis is frequently associated with the abscess. 

(2) By far the most important infective foci are those which arise in 
direct extension from disease of the middle ear, of the mastoid cells , or of (he 
frontalsimtses. From the roof of the mastoid antrum the infection readily 
passes to the sigmoid sinus and induces au infective thrombosis. In other 
instances the dura becomes involved, and a subdural abscess is formed, which 
may readily involve the arachnoid or the pia mater. In another group the 
inflammation extends along the lymph spaces, or (lie thrombosed veins, into 
the substance of the brain and causes suppuration. MauamUhiilks that with¬ 
out local areas of meningitis the infective agents may be carried through the 
lymph and blood channels into the cerebral substance. Infection which ex¬ 
tend? from the roof of the tympanic cavity is most likely to be followed by 
abscess in the temporal lobe, while infection extending from the mastoid cells 
causes most frequently sinus thrombosis and cerebellar abscess. 

(3) /« septic processes. Abscess of the brain is not often found in pyae¬ 
mia. Ini ulc erati ve, endocarditis multiple foci of suppuration are common. 
Localized..hone-disease and suppuration in the liver are occasional causes. Cer* 
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tain in flammatio ns in theiimga., nartieularlvib ronchiectas is. wWch was present , 
in 17 pt 38 cases of these so-called “ pulmonal cerebral abscesse^” collected I 
by R. T. Williamson, are liable to be followed by abscess. It is ga occasional 
(j co mplication of empyema . Abscess of the brain may follow th^lpfieififl-fevers. 
Bristowe has called attention to its occurrence aa~a.sepcl.jQf.influenza. The 
largest number of cases occur between the twentieth and fortieth years, and 
the condition is more frequent in men than in women. Holt has collected 25 
cases in children under five years of age, the chief causes of which were otitis 
media and 

Morbid Anatomy.—The abscess may be solitary or multiple, diffuse or cir¬ 
cumscribed. Practically any one of the different varieties of pyogenic bac¬ 
teria may be concerned. The bacteriological examination often shows a mix¬ 
ture of different varieties. Occasionally cultures are sterile, owing to death 
. of the bacteria. In the acute, rapidly fatal cases following injury the suppura¬ 
tion is not limited; but in long-standing cases the abscess is enclosed in a 
definite capsule, which may lm've a thickness of from 2 to 5 mm. The pus 
varies much in appearance, depending upon the age of the abscess. In early 
cases it may be mixed with reddish debris and softened brain matter, but in 
the solitary encapsulated abscess the pus is distinctive, having a greenish tint, 
an acid reaction, and a peculiar odor, sometimes like that of sulphuretted 
hydrogen. Thb brain substance surrounding the abscess is usually (edematous 
and infiltrated. The size varies from that of a walnut to that of a largo orange. 
There are cases on record in which the cavity has occupied the greater portion 
of a hemisphere. Multiple abscesses are usually small. In four-fifths of all 
cases the abscess is solitary. Suppuration occurs most frequently in the cere¬ 
brum, and the temporal lobe is more often involved than other parts. The 
cerebellum is the next most common seat, particularly in connection with ear- 
disease. 

Symptom*.—Following..injury or, operation the disease may. ■imww'BCttts 
course, with fever, headache, delirium, vomiting, and rigors. The symptoms 
are those of an acute meningo-enccphalitis, and it may be very difficult to 
determine, unless there are localizing symptoms, whether there is really sup¬ 
puration in the brain substance. In .tfee^ijaga.following ear-disease the symp¬ 
toms may at first be those of meningeal irritation. There may be irritability, 
restlessness, severe headache, and,aggravated earache. Other striking symp¬ 
toms, particularly in the more prolonged cases, are drowsiness, slow cerebration^ 
vomiting, and optic neuritis. In the chronic form of brain abscess which may 
follow injury, otorrhoea, or local lung trouble, there may be a latent period 
ranging from one or two weeks to several months, or even a year or more. 

In the " silent ” regions, when the abscess becomes encapsulated there may be 
no symptoms whatever during the latent period. Haring., all this time the 
patient, may be under careful observation and no suspicion-be aroused of the 
existence of suppuration. Then severe headache, vomiting, and fever set in, 
perhaps with a chill. So, too, after a blow upon the head or a fracture the 
symptoms of the lesion may be transient, and months afterward cerebral symp¬ 
toms of the most aggravated character may develop. 

The localization of the lesion is often difficult. If situated in or near 
the motor region there may be convulsions or paralysis, and it is to be remem¬ 
bered that an abscess in the temporal lobe may compress the lower part of the 
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pre-central convolution and produce paralysis of the arm and face, and fin the 
left side cause aphasia. A large abscess may exist in the frontal lobe without 
causing paralysis, Init in these eases there is almost always some mental dul- 
ness. In. the temporal lobe, the common seat, there may lie no focalizing 
symptoms. So also in the parieto-oeeipital region; though here early exam¬ 
ination may lead to the detection of homianopia. In abscess of Hie cerebellum 
vomiting is common. If the middle lolie is affected there may In' staggering 
—cerebellar incoordination. Localizing symptoms in the [Kins and other parts 
are still more uncertain. 

Diagnosis. —In the acute cases there is rarely any doubt. A consideration 
of possible etiological factors is of the highest importance. The history of 
injury followed by fever, marked cerebral symptoms, the development of 
rigors, delirium, and perhaps paralysis, make the diagnosis certain. In chronic 
ear-disease, such cerebral symptoms as drowsiyess and torpor, with irregular 
fejer, supervening upon the cessation of a discharge, should excite the suspicion 
of abscess. Cases in which suppurative processes exist in the orbit, nose, or 
naso-pharynx, or in which there has been sulicutunoous phlegmon of the head 
or neck, a parotitis, a facial erysipelas, or tuberculous or syphilitic disease 
of the bones of the skull, should be carefully watched, and immediately in¬ 
vestigated should cerebral symptoms appear. It is particularly in the chronic 
cases that difficulties arise. The symptoms resemble those of tumor of the 
brain; indeed, they are those of tumor plus fever. Choked disk, however, so 
commonly associated with tumor, is very frequently absent in abscess of the 
brain. In a patient with a history of trauma or with localized Imtg or pleural 
trouble, who for weeks or months lias had slight headache or dizziness, the onset 
of a rapid fever, especially if it be intermittent and associated with rigars, 
intense headache, and vomiting, points strongly to abscess. The pulse-rate in 
cases of cerebral abscess is usually accelerated, but cases are not rare in which 
it is slowed. Macewcn lays stress upon the value of percussion of the skull 
as an aid in diagnosis. The note, which is uniformly dull, becomes much more 
resonant when the lateral ventricles are distended in cerebellar abscess and 
in conditions in which the venal Galeni are compressed. 

It is not always easy to determine whether the meninges are involved with 
the abscess. Often in ear-disease the condition is that of meningo-cncephalitis. 
Sometimes in association with acute ear-disease the symptoms may simulate 
closely cerebral meningitis or even abscess. Indeed, tlowers states that not 
only may these general symptoms be produced by ear-disease, but even distinct 
optic neuritis. 

Treatment. —A remarkable advance lias been made of late years in dealing 
with these cases, owing to the impunity with which the brain can be explored. 
In ear-disease free discharge of the inflammatory products should lie promoted 
and careful disinfection practised. The treatment of injuries and fractures 
comes within the scope of the surgeon. The acute symptoms, such as fever, 
headache, and delirium, must lie treated by rest, an ice-cup, and, if necessary, 
local depletion. In all cases, when a reasonable suspicion exists of the occur¬ 
rence of abscess, the trephine should be used and the brain explored. The cases 
following ear-disease, in which the suppuration is in the temporal lobe or in 
the cerebellum, offer the most favorable chances of recovery. The localization 
can rarely lie made accurately in these cases, and the operator must be guided 
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more, by general anatomical and pathological knowledge. In cam of injury 
the trephine should be applied over the seat of the blow or the fracture. In 
eankliseaso the suppuration is most frequent in the temporal lobe or in the 
cerebellum and the operation should be performed at the points most accessible 
to these regions. And, lastly, a most important, one might almost say essen¬ 
tial, factor in the successful treatment of intracranial suppuration is an 
intelligent knowledge on the part of the surgeon of the work and works of 
‘ Sir William Mnccwen. 


VI. HYDROCEPHALUS. 

Definition.—A condition, congenital or acquired, in which there is a great 
accumulation of fluid within the ventricles of the brain. • 

The term hydrocephalus has also been applied to the collection of fluid 
between the cortex of the brain and the skull, known in this situation as 
hydrocephalus evternus or hydrocephalus ex vacuo, a condition common in 
cases of atrophy of the brain substance, met with m old age, after haemorrhages, 
softenings, or fccleroses, in lingering and cachectic diseases, as cancer, chronic 
nephritis, chrpnic alcoholism, an/1 sometimes in rickets. Occasionally the dis¬ 
ease is caused by meningeal^ cysts. A true dropsy, however, of the arachnoid 

sac probably does not. occur. . , , 

The cases may be divided into three groups—idiopathic internal Hydro¬ 
cephalus (serous meningitis), congenital or infantile, and secondary or ae- 

^ (1) Serous Meningitis (Quincke) ( Idiopathic Internal Hydrocephalus; 

Anglo-neurotic Hydrocephalus) .—This remarkable form, described by Quincke, 
is very important, since a knowledge of the condition may explain very anom¬ 
alous and puzzling cases. Itis.amependymitis causing a serous effusion into 
the ventricles, with distention and pressure effects. It may be compared to the 
serous exudates in the pleura or in synovial membranes. It is not certain 
that the process is inflammatory, and Quincke likens it to the angio-neurotic 
oedema of the skin. In very acute cases the ependyma may be smooth and 
natural looking; in more chronic cases it may be thickened and sodden. The 
exudate does not differ from the normal, and if on lumbar puncture a fluid is 
removed of a specific gravity above l.QA9,.with albumin above two tenths per 
cent, the condition is more likely to be hydrocephalus from stasis, secondary 

to tumor, etc. , 

Bath children and adults are affected, the latter more frequently. In the 
acute form the condition is mistalwn-fo^berculoua^^u^nt„meningitis. 
There are;he&daehe,Retraction of the neck, and^igns of increased intracranial 
pressure^hoked disks,jslow pulse, etc. Feycjfis usually absent, but I have 
seen one case with recurring paroxysms of fever, and Morton Prince has 
a similar one. In both the exudate was clear and the ependyma not 
acutely inflamed. Quincke has reported cases of recovery. I^fejtoP 10 
form the symptoms are those of tumor—general, such as headache, slight fever, 
somnolence, and delirium; and local, as exophthalmos, opticneuritis, sjmw>- 
and rigi d i ty n f mu scles and paralysis of.the cerebral.nerves. Remarkable ex 
acerbations occur, and the symptoms vary in intensity from day to da\ 
■Recovery may. follow after an illness of many weeks, and some of the re- 



category* 868 ' disapi)CaranC0 of 11,1 Wh>ms of brain tumor Wong in this 

(2) Congenital Hydrocephalus.-The enlarged head may obstruct labor: 
more frequently the condition is noticed some time after birth. The-eauso 
18 ®f DDa,n - [t h “ several members of the same family 

,, iTlllT f C0I J dj(l0 ' 1 . ’ n f hese'eases'oilers no elew to the nature of 

the trouble. The lateral ventricles arc enormously distended, but ‘theiuendyma 

3 “ usu f U y sometimes a little thickened and granular, and the veins large, 
s The choroid plexusra are vascular, sometimes sclerotic, but often natural look-" 
mg. The third ventricle is enlarged, the aqueduct of Sylvius dilated, and the 
fourth ventricle may be distended. The quantity of fluid may reach several 
litres. It is limpid and contains a trace of albumin and sails. The changes 
m consequence of this enormous ventricular distention are remarkable. This 
cerebral cortex is gfeatly stretched, and over the middle region Ihe thickness 
may amount to no more than a few millimctiga without a trace of the sulci 
or convolutions. The basal ganglia are Hat toned. The skull enlarges, and the 
circumference of the head of a child of three or four years fnay reach 25 or 
even 30 inches. The sutures widen. Wormian bones develop in (hem. and the 
bones of thffcranium become exceedingly thin. The veins are marked beneath 
the skin. (A fluctuation wave may sometime* he* obtained, and Jj^shcr's brain 
munnim-may be heard. Ihe orbital plates of the frontal bone are depressed, 
causing exophthalmos, so that the eyeballs can not be covered by the eyelids’ 
The small size of the face, widening somewhat above, is striking j u comparison 
with the enormously expanded skull. 

> Convulsions may occur. The rellexes are increased, ihe oliiW learns to 
walk late, and ultimately in severe eases the legs become feeble and sometimes 
spastic. Sensation is much less affected than motility. Choked disk is not 
uncommon. The mental condition is variable; the child may be bright, but, 
as a rule, there is some grade of imbecility. The congenital eases usually die 
within the first four or live years. The process may be arrested and the patient 
may reach adult life. Cases of this sort are not very uncommon. Even when 
extreme, the mental faculties may he retained, as in Bright’s celebrated patient, 
Cardinal, who lived to the age of twenty-nine, and whose head was translucent 
when the sun was shining behind him. Caremust lie taken not to mistake 
the JftchiticJiead for hydrocephalus. 

(3) Acquired Chronic Hydrocephalus.— This is stated to be occasionally 
primaiy (idiopathic)—that is to say, it comes on spontaneously in the adult 
without observable lesion. Dean Swift is said to have died of hydrocephalus, 
hut this seems very unlikely. It is based upon the statement that “he (Mr. 
Whiteway) opened the skull and found much water in the brain,” a condition 
no doubt of hydrocephalus ex vacuo, due to the wasting associated with his pro¬ 
longed illness and paralysis. In nearly all eases there is cither a tumor at the 
base^of the brain or in the third ventricle, which compresses the vena: (laleni. 
The_pa8sage from the third to the fourth ventricle may be closed, either by a 
tumor or by parasites. More rarely the fo ramen of Magemlic, through which 
the ventricles communicate with the eerebro-spinaT meninges, becomes closed by 
meningitis. Chronic inflammations of the ependyma may in similar fashion 
block the foramina of exit of the ventricular fluid. There may be unilateral ■ 

hydrocephalus from closure of one of the foramina of Monro. These condi- 

* 
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tions, occurring in adults, may produce the most extreme hydrocephalus with¬ 
out any enlargement of the head. Even when the tumor begins early in life 
there may be no expansion of the skull. On the case of a girl iged sixteen, 
blind from her third year, the head was not unusually large, the ventricles were 
enormously distended, and in the Rolandic region the brain substance was only 
5 mm. in thickness. A tumor occupied the third ventricle.) In a case-of 
cholesteatoma-of the floor of the third .ventricle, in which the symptoms per¬ 
sisted at intervals for eight or nine years, the ventricles were enormously 
distended without enlargement of the skull. In other instances the sutures 
separate and the head gradually enlarges. 

The symptoms, of hydrocephalus in the adult are curiously variable. In 
the first case mentioned there were early ' head aches and gradual blindness; 
then a prolonged period in which she was able to attend to her studies. Head¬ 
aches again supervened, the-gait. became irregular and somewhatj^taxic. ‘-'Death 
occurred-suddenly. In the other case there were prolonged attacks of coma 
with a slow pulse, and on one occasion the ^ patient remained unconscious for 
more than three months. Gradually progressing optic neuritis without focal¬ 
izing symptoms, headache, and attacks of somnolence or coma are suggestive 
symptoms. These cases of acquired chronic hydrocephalus can not be certainly 
diagnosed during life, though in certain instances the condition may be sus¬ 
pected. They simulate tumor very closely. 

Treatment. —Very little can be done to relieve hydrocephalus. Medicines 
are powerless to cause the absorption of the fluid. More rational is the system 
of gradual compression, with or without the withdrawal of small quantities of 
the fluid. The compression may be made by means of broad plasters, so applied 
as to cross each other on the vertex, and another may be placed round the cir¬ 
cumference. In the meningitis serosa Quincke advises the use of mercury. 

Of late years puncture of the ventricles, an operation which had been 
abandoned, has been revived; it has been resorted to in the meningitis serosa. 
When pressure symptoms are marked Quincke’s procedure may be used. He 
recommends puncture of the subarachnoid sac between the third and the fourth 
lumbar vertebrae. At this point the spinal cord can not be touched. The 
advantages are a slower removal of fluid and less danger of collapse. 

Attempts have been made recently to find some method, of establishing per¬ 
manent .drainage, either between the ventricles and the intracranial subdural 
space or between the lumbar subarachnoid space and the abdominal cavity. 


F. DISEASES OF THE PERIPHERAL NERVES. 

I. NEURITIS (Inflammation of the Bundles of Nerve Fibres). 

Neuritis may be localized in a single nerve, or general, involving a large 
number of nerves, in which case it is usually known as multiple neuritis or 
polyneuritis. 1 

Etiology. —Localized neuritis arises from (a) cold, which is a very fre¬ 
quent cause, as, for example, in the facial nerve. This is sometimes known 
aa..i-haiimntip nnnrifj^ (J) Traumatism—wounds, blows, direct-pressure on 
the nerves, the tearing and stretching which follow a dislocation or a frac- 
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turc, and tjic hypodermic injection of oilier. Under this Mvlimi come also 
the professional palsies, due to pressure in the exorcist* of certain occupations. 
(c) Extension of inflammation from neighborin'; parts, ns in a neuritis of the 
facial nerye duo to caries in the temporal Ikuic. or in that, met w itli in syphilitic 
disease of the hones, disease of the joints, and occasionally in tumors. 

MultipLdJicuril is has a very complex etiology, the causes of which may 
be classified as follows: (a) The poisons of infectious diseases, as in leprosy, 
di phther ia, typhoid fever, small-pox, scarlet fever, and occasionally in other" 
forms; (b) the organic poisons, comprising the diffusible stimulants, such 
as alcohol and ether, bisulphide of carbon and naphtha, and the metallic 
bodies, such as lead, arsenic, and mercury; (r) cachectic conditions, such as 
occur in arnemia, cancer, tuberculosis, or marasmus from any cause; (it) the 
endemic •neuritis or beri-beri; and (r) lastly, there are cases in which none • 
of these factors prevail, but the disease sets in suddenly after overexert ion or 
exposure .to. cold. 

Morbid Anatomy.—In neuritis due to the extension of yiflummiition the 
nerve is usually swollen, infiltrated, and red in color. The inlhimmutioii may 
be chiefly perineural or it may pass into the deeper portion —hilerslitial neu¬ 
ritis—in which form there is an accumulation of lymphoid elements between 
the nerve bundles. The nerve fibres themselves may not appear involved, but. 
there is an increase in the nuclei of the sheath of Schwann. The myelin is 
fragmented, the nuclei of the internodal cells are swollen, and the axis-cylin¬ 
ders present varicosities or undergo granular degeneration. Ultimately the 
nerve fibres may be completely destroyed and replaced by a fibrous connective 
tissue in which much fat is sometimes deposited—the lipomatous neuritis of 
Leyden. • 

In other instances the condition is termed parenchimatous neuritis, in 
which the changes are like those met with in the secondary or Wallerian 
degeneration, which follows when the nerve fibre is cut off from the cell body 
of the neurone to which it belongs. The medullary substance and the axis- 
cylinders are chiefly involved, the interstitial tissue being but. little altered or 
only affected secondarily. The myelin becomes segmented and divides into 
small globules and granules, and the axis-cylinders become granular, broken, 
subdivided, and ultimately disappear. The nuclei of the sheath of Schwann 
proliferate and ultimately the fibres are reduced to a state of atrophic tubes 
without a trace of the normal structure. The muscles connected with the 
degenerated nerves usually show marked atrophic changes, and in some 
instances the change in the nerve sheath appears to extend directly to the 
interstitial tissue of the muscles—the neuritis faseians of Lichhorst. 

Symptoms.— (a) Localize Nmmms.— As a rule the constitutional dis¬ 
turbances are slight. The most, important Symptom ia_pain of a boring or 
stabbing character, usually felt in the course of the nerve and in the parts to 
which it is distributed. • The nerve itself is sensitive to pressure, probably, as 
Wert Mitchell suggests,'owing to the irritation of its nervi nervorum. The 
skin may be slightly reddened or even cedematous over the seat of the inflam¬ 
mation. Mitchell has.described increase in the temperature and sweating 
in'fhe affected region, and such trophic disturbances as effusion into the joints 
and heipes. LP he function of the muscle to which the nerve fibres are distrib¬ 
uted is impaired, motion is painful, andf-there may be twitching* or contrac- 
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Usyis. "The tactile sensation of the part may be somewhat deadened, even when 
the pain is greatly increased. In the more chronic cases of local deuritis, such, 
foB instance, as follow the dislocation of the humerus, the localized pain, which 
at first may be severe, gradually disappears, though some sensitiveness of the 
brachial plexus may persist for a long time, and the nerve cords may be felt 
to be swollen and firm. The pain, is variable—sometimes intense and distress¬ 
ing; at others not causing much inconvenience. Numbness and formication 
may be present and the tactile sensation may be greatly impaired. The motor 
disturbances are marked. Ultimately there is extreme atrophy of the muscles. 
Contractures may occur in the fingers. The skin may be reddened or glossy, 
the subcutaneous* tissue mdematous, and the nutrition of the nails may bo 
defective. In the rheumatic neuritis subcutanous fibroid nodules may develop. 

A neuritis limited at first to a peripheral nerve may extend upward— 
the so-called ascending or migratory neuritis—and involve the larger nerve 
trunks, or even reach the spinal cord, causing subacute myelitis (Gowers). 
The condition is rarely seen in the neuritis from cold, or in that which fol¬ 
lows fevers; but it occurs most frequently in traumatic neuritis. 

J. K. Mitchell, in his monograph on injuries of nerves, concludes that the 
larger nerve trunks are most susceptible, and that the neuritis may spread either 
up or down,' the former being <hc most common. The paralysis secondary to 
visceral disease, as of the bladder, may be due to an ascending neuritis. The 
inflammation may extend to the nerves of the other side, either through the 
spinal cord or its membranes, or without any involvement of the nerve-cen¬ 
tres, the so-called sympathetic neuritis. The electrical changes in localized 
neuritis vary a great deal, depending upon the extent to which the nerve is 
injured. The lesion may be so slight that the nerve and the muscles to which it 
i 8 distributed may react normally to both currents; or it may be so severe that 
the typical reaction of degeneration develops within a few days—i. e., the nerve 
does not respond to stimulation by either current, while the muscle reacts onlv 
to the galvanic current and in a peculiar manner. The contraction caused is 
slow and lazy, instead of sharp and quick as in the normal muscle, and the 
AC contraction is usually stronger than the KC contraction. Between thci-o 
two extremes there are many different grades, and a careful electrical exam¬ 
ination is most important as an aid to diagnosis and prognosis.* 

The duration varies from a few days to weeks or months. A slight trau¬ 
matic neuritis may pass off in a day or two, while the severer cases, such as 
follow unreduced dislocation of the humerus, may persist for months or never 
be completely relieved. 

(6) Multiple Neuhitis. —This presents a complex symptomatology. The 
following are the most important’groups of cases: 

(1) Acute Febrile Polyneuritis .—The attack follows exposure to cold or 
overexertion, or, in some instances, comes on spontaneously. The onset resem¬ 
bles that of an acute infectious disease. There may be a definite chill, pe la¬ 
in the back and limbs or joints, so that the case may be thought to bo acute 
rheumatism. The temperature rises rapidly and may reach 103° or l* 1 !" 
There are headache, loss of appetite, and the general symptoms of acute in¬ 
fection. The limbs and back afche. Intense pain in the nerves, however, i* 


•See under Facial Paralysis. 
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Fby no means constant. Tingling and formication are felt in the lingers and 
toes, and there is increased sensitiveness of the nerve trunks or of the entire 
limb. Loss df muscular power, first marked, perhaps, in the legs, gradually 
comes on and extends with the features of an ascending paralysis. In other 
cases the paralysis begins in the arms. The extensors of the wrists and the 
flexors of the ankles are early affected, so that there is foot and wrist drop. 
In severe cases there is general loss of muscular power, producing a lluhliy, 
paralysis, which may extend to the muscles of the face and to the intercostals, 
and respiration may be carried on by the diaphragm alone. The muscles soften ' 
and waste rapidly. There may be only hypenesthesiu with soreness and stiff¬ 
ness of the limbs; in some cases, increased sensitiveness with ameslhesia; in 
other instances the sensory disturbances urc slight. The clinical picture is 
not to be distinguished, in many cases, from Landry’s paralysis; in others, from 
tie subacute myelitis of Duchcnne. 

The course is variable. In the most intense^forms the patient may die in 
a week or ton days, with involvement of the respiratory muscles or from 
paralysis of the heart. As a rule in cases of moderate severity, after |rrsisf- 
ing for five or six weeks, the condition remains stationary and then slow 
improvement begins. The paralysis iii some muscles may pctVist for many 
months and contractures may occur from shortening of the muscles, but even 
when this occurs the outlook is, as a rule, good, although the paralysis may 
have lasted for a year or more. 

(2) Recurring Multiple Neuritis .—Under the term pulg neurit is recurrent 
Mary Sherwood has described from Eichhorst’s clinic 2 cases in adults—in 
one case involving the nerves of the right arm, in the other hoik legs. In 
one patient there were three attacks, in the other two, the distribution in the 
various attacks being identical. The subject has been fully discussed by If. U. 
Thomas (Phila. Med. Jour., 1898, i). 

(3) Alcoholic Neuritis. —This, perhaps the most important form of mul¬ 
tiple neuritis, was graphically descrilied in 1822 by James Jackson, Sr., of 
Roston. Wilks recognized it as alcoholic paraplegia, but the starting-point 
of the recent researches on the disease dates from the observations of Dumenil, 
of Eoucn. Of late years our knowledge of the disease has extended rapidly, 
owing to the researches of lfuss, Leyden, James ltoss, Buzzard, and Henry 
Hun. It occurs most frequently in women, particularly in steady, quid tip¬ 
plers. Its appearance may be the first revelation to the physician or to the 
family of habits of secret drinking. The onset is usually gradual, and may 
be preceded for weeks or months by neuralgic pains and tingling in the feet 
and hands. Convulsions arc not uncommon. Fever is rare. The paralysis 
gradually sets in, at first in the feet and legs, and then in the hands and fore¬ 
arms. The extensors are affected more than the flexors, so that there is wrist¬ 
drop and foot-drop. The paralysis may be thus limited and not extend higher 
in the limbs. In other instances there is paraplegia alone, while in the most 
extreme cases all the extremities are involved. In rare instances the facial 
muscles and the sp hincte rs are also affected. The sensory symptoms are very 
variable. There are cases in which there are numbness and tingling only, 
without great pain. In other cases there are severe burning or boring pains, 
the nerve trunks are sensitive, and the muscles are sore when grasped. The 
bauds and feet arc frequently swollen and congested, particularly when held 
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down for a few moments. The cutaneous reflexes as a rule are preserved. 
The c[eep reflexes are usually lost. 

The course of these ‘alcoholic cases is, as a rule, favorable, and aftgi_per- 
sisting ,f or weeks or months improvement gradually begins, the muscles regain 
their power, and even in the most desperate cases recovery may follow. The 
extensors of the feet may remain paralyzed for some time, and give to the 
patient a distinctive walk,- the IP 1 '* ehflraefariatip otperiph-, 

eral neuritis. It is sometimes known as the pseudo-tabetic gait, although in 
■reality it could not well be mistaken for the gait of ataxia. The foot is thrown 
forcibly forward, the toe lifted high in the air so as not to trip upon it. The 
entire foot is slapped upon the ground as a flail. It is an awkward, clumsy 
gait, and gives the patient the appearance of constantly stepping over obstacles. 
Among the most striking features of alcoholic neuritis are the mental symp¬ 
toms. Delirium is common, and there may be hallucinations with extravagant 
ideas, resembling somewhat those of general paralysis. In some cases the pic¬ 
ture is that of ordinary delirium tremens, but the most peculiar and almost 
characteristic mental disorder is that so well described by Wilks, in which the 
patient loses all Appreciation of time and place, and describes with circum¬ 
stantial details.long journeys which, he says, he has recently taken, or tells of 
persons whom he has just seen. This is the so-called Kp rssjf pff’s syndrome. 

(4) Multiple Neuritis in the'Infectious Diseases .—This has been already 
referred to, particularly in diphth eria, in which it is most common. The 
peripheral nature of the lesion in these instances has been shown by post¬ 
mortem examination. The outlook is usually favorable and, except in diph¬ 
theria, fatal cases are uncommon. Multiple neuritis in tuberculosis, diabetes, 
and syphilis is of the same nature, being probably due to toxic materials 
absorbed into the blood. 

(5) The Metallic Poisons .—Neuritis from arsenic may follow: (a) The 
medicinal use particularly of Fowler’s solution. I have reported a case of 
Hodgkin’s disease in which general neuritis was caused by gj 3ij of the 
solution. In chorea a good many cases have been reported. ~ Changes.-in the 
nails are not uncommon, chiefly the transverse ridging. In one case in my 
yards, of a young woman who had taken rough-on-rats, there were remarkable 
white lines—the lcuconychia—running across the nails, without any special 
ridging. C. J. Aldrich finds that this is not uncommon in chronic arsenical 
poisoning. (b± The accidental contamination of food or drink. Chrome 
yellow may be used to color-cakes, as in the cases recorded by D. D. Stewart. 
A remarkable epidemic of neuritis occurred recently in the Midland Counties 
of England, which was traced to the use of beer containing small quantities 
of arsenic, a contamination from the sulphuric acid used in making glucose. 
Borne hundreds of cases occurred. Reynolds, who studied these cases, believe.-, 
that most of the instances of neuritis in drinkers are arsenical, but admits that 
the slight cases may be due to the alcohol itself.^ P igm entation of the skin is 
an important distinguishing sign. The general features have been referred to 
under arsenical poisoning. Lead is a much more frequent cause. Neuritis 
has followed the use of mercurial inunctions. Zinc is a rare cause. I saw a 
case with Dr. Urban Smith which followed the use of two grains of the 

_ sulpho-carbolate taken daily for three years. Tea' coffee, and tobacco are 
mentioned as rape causes, 
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( 6 ) Enttymic Neuritis, Beri-beri, has been considered under the Infectious 
Diseases. 


Anesthesia Pahalysis. —Here perhaps may most appropriately be con¬ 
sidered the forms of paralysis following the use of anaes thetics, or of too- 
lirnff-eftT)tinned compression during, operations. Much has been written in 
'the past few years upon this subject. There arc two groups of cases: • 

■> 1. During an operation the nerves may be compressed, either the brachial, 

plamw'by the humerus or the musculo-spiral by the table. The pr essure m oat 
fr equently occ urs when the arm is elevated alongside tlte head, as in laparot¬ 
omy done in the Trendelenburg position, or held out from the body, ns in 
breast amputations. Instances of.paralysis of. the. crural nerves by leg-holders 
am also reported. The too ilrm application of a tourniquet may lie followed 
by a severe paralysis. 

2. Paralysis from cerebral lesions during .etherization. In one of Gar- 
rigues’ cases paralysis followed the operation, and at the autopsy, seven weeks 
later, softening of the brain was found. Apoplexy pr ciubplism may occur 
during anesthesia. In Montreal a cataract operation was performed on an 
ol<l man. lie did not recover from the ana'sthctic; I found post mortem a 
cerebral haemorrhage. A man was admitted in the Philadelphia .Hospital, com¬ 
pletely comatose, who on the previous day had been given other fop a-minor 
operation. He never recovered consciousness, but remained deeply comatose, 
with great muscular relaxation, low temperature, 97.5°, and noisy respirations; 
he died two days later. There was, unfortunately, no autopsy. Kpileptic 
convulsions may occur during the ana’sthesia, and may e\eu provd fatal.^ I lie 
possibility has to be considered of paralysis from loss of blood in prolonged 
operations, though I have no personal knowledge of any such cases. • 

Aad*Jaatlj,.a paralysis might result from the toxic effects of the ether in 
a very protracted administration. 

Diagnosis.— The electrical condition in multiple neuritis is thus descrilied 
by Allen Starr: “ The excitability is very rapidly and markedly changed; hut 
the conditions which have been observed arc quite various. I Sometimes there, 
is a,simple diminution of excitability, and then a very strong furadic or 
galvanic current is needed to produce contractions. Frequently all faradic 
excitability is lost and then the muscles contract to a galvanic. current only. 
In this condition it may require a very strong galvanic current to produce 
contraction, an d thus far it is quite pathognomonic of neuritis. lor 
terior polio-myelitis, where the muscles respond to galvanism only, it does 
not require a strong current to cause a motion until some months alter the 


invasion. _ ,, 

“ The action of the different polos is not uniform. In many cases the con¬ 
traction of the muscle when stimulated with the positive pole is greater than*, 
when stimulated with the negative pole, and the contractions may be slugg.sh 
Then the reaction of degeneration is present. But in sonic cases the normal/ 
condition is found and the negative pole produces stronger contractions than! 
the positive pole. A loss of faradie irritability and a marked decrease in th# 
galvanic irritability of the muscle and nerve are therefore important symp¬ 


toms of multiple neuritis.” .,. _ m. 

There is rarely any difficulty in distinguishing the alcohol cases. The 
combination of wrist an4 foot drop with congestion of the tiands and feet. 
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and the peculiar delirium already referred to, is quite characteristic. The 
rapidly advancing cases with paralysis of all extremities, oftetf reaching to 
the' face and involving the sphincters, are more commonly regarded as of 
spinal origin, but the general opinion seems to point strongly to the fact that 
all such cases are peripheral. The less acute cases, in which the paralysis 
gradually involves the legs and arms with rapid wasting, simulate closely and 
are usually confounded with the subacute -atrophic spinal paralysis of Du- 
chennc. /The diagnosis from locomotor ataxia is rarely difficult. The steppage 
gait is entirely different from that of tabes. There is rarely positive incoor¬ 
dination. The patient can usually stand well with the eyes closed. Foot-drop 
is not common in locomotor ataxia. The lightning pains are absent and there 
are no pupillary symptoms. The etiology, too, is of moment. The patient 
is recovering from a paralysis which has been more extensive, or from arsen¬ 
ical poisoning, or he has diabetes. 

Treatment. —Rest in bed is essential. In the acute cases with fever, the 
salicylates and aptipyrin are recommended. To allay the intense pain morphia 
or the hot applications of lead water and laudanum are often required. Great 
care must be dxercised in treating the alcoholic form, and the physician must 
not allow himself to be deceived ( by the statements of the relatives. It is some¬ 
times exceedingly difficult to get a history of spirit-drinking. In the alcoholic 
form it is well to reduce the stimulants gradually. If there is any tendency 
tn-hed-sores an -air-hod should be used or, the patient placed in a continuous 
bath. Gentle friction of the muscles may be applied from the outset, and in 
the later stages, when the atrophy is marked and the pains have lessened, 
massag e is probably the most reliable means at our command. Contrac¬ 
tures may be gradually overcome by passive movements and extension. Often 
with the most extreme deformity from contracture, recovery is, in time, 
still possible. The interrupted current is useful when the acute stage is 
passed. 

Of internal remedies, strychnia is of value and may be given in increasing 
doses. Arsenic also may be employed, and if there is a history of syphilis 
the iodide of potassium and mercury may be given. 

IX NEUROMATA. 

. Tumors situated on nerve fibres may consist of nerve substance proper, the 
tmfi. neuromata, or of fibrous-tissue, thftjalse neuromata. The true neuroma 
usually contains nerve fibres only, or in rare instances ganglion cells. Cases 
of ganglionic or medullary neuroma are extremely rare; some of them, a- 
Lancereaux suggests, are undoubtedly instances of malformation of the brain 
substance. In other instances, as in the case which I reported, the tumor is. 
in all probability, a glioma .with cells closely resembling those of the central 
nervous system. The growths are often intermediate in their anatomical struc¬ 
ture between the true and the false. Thomson’s monograph, On Neuroma 
and Neurofibromatosis (Edin., 1900), should be consulted. 

(1) Pleidfonn Neuroma. —In thus remarkable condition the various nerve 
cords may he occupied by many hundreds of tumors. The cases are often 
hereditary and usualljUiQQggnital. The tumors may occur in all the nerves 
of the body, and as numbers of them may be made out on palpation, the diag- 
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nosis is usually easy. One of the most remarkable cases is that described by 
Prudden, the specimens of which are in the medical museum of Colifmbia 
College, Ne^ York. There were over 1,182 distinct tumors distributed on tho 
nerves of the body. These tumors rarely are painful, but may cnusc symptoms 
through pressure on neighboring structures. * 

(2) Generalized Neurofibromatosis: von Beoklinghausen’a Disease. —Spe¬ 
cial attention w$s first directed to this particular form of multiple neuroma 
by von Recklinghausen in 1882. There are'four essential features of the, 
malady: 

(») Boft, fibrous nodules, some sessile, others pedunculated, varying greatly 
in size and number, are scattered over the surface of the body. These sub¬ 
cutaneous growths at times may be diffuse and reach an enormous size, pro¬ 
ducing a condition called “ Elephantiasis Neuromatosa.” 

(BY Tumors resembling those of plexiform neuroma may be present on 
any part of the nerve trunks from their central <jrigin to the periphery. Their 
variable situation may lead to a variety of symptoms, more especially ns they 
may arise from the nerve roots within the spinal canal or cranium. Superficial 
painful nodules may also be present 

( pi Pa tches of brownish pigmentation of the skin, either as’small spots or 
large areas, are always present. Congenital juevi are a frequent accompani¬ 
ment of the disease. 

(j £±~There are many variable sensory or motor phenomena resulting from 
the presence of the nerve tumors, but peculiar mental changes, with loss of 
intellectual power and sometimes difficulty in speaking, are especially charac¬ 
teristic of the disease. 

The prognosis depends on the possibility of successful removal of Such 
tumors as are causing greatest inconvenience. For a complete recent reft tithe 
of the subject sec Adrian’s review in the Cent. f. d. Urenzgebieto d. Mud. u. 
Chir., 1903. 

(3) “ Tuberoula Dolorosa.” —Multiple neuromata may especially affect the 
terminal cutaneous branches of the sensory nerves and lead to small sulxiu- 
taneous painful nodules, often found on the face, breast, or about the joints. 
They may be associated with tumors of the nerve trunks. 

(4) “Amputation Neuromata.”— These bidbous swellings may form on 
the central ends of nerves which have been divided in injuries or o|ierations. 
They are especially common after amputations. They are duo to the tangled 
coil of axis-cylinder processes growing down from the central stump in an 
effort to reach their former end structures.. They arc very painful, and usually 
require surgical removal, but often recur. 


TTT T>TftTBAHWa OP THE C EREBRA L NERVES. 

Olfactory Nerves and Tracts. 

The functions of the olfactory nerves may be d ist urbe d at their origin, 

iiU he nasal mucous me mbrane,° r 
at the cenfrea in tlm -br ain. The disturbances may be manifested in nub- 
Kjive sensations of smell, complete loss of the sense, and occasionally in 
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(а) Subjective Sensations; Ptnfamift —Hallucinations of this kind are 
found, in the insane and in epilepsy. The aura may be represented by an 

1 u npl easant .odor^jlescribed ps resembling chloride of lime, burning, rags, or 
feathe rs. In a few cases with these subjective sensations tumors havejjeen 
.found jp_ -the..hippocampi. In rare instances, after injury of the head tho 
sense is perverted—-^odora. of. t he. m o at-different character may be alike, or tho 

2 odor may. be. .changed, as in a patient noted by Morell Mackenzie, who for 
'some time could not touch cooked meat, as it smelt to her exactly like stink¬ 
ing fish. 

(б) Increased sensitiveness, or hyperosmia, occurs chiefly i n ne rvous, hys¬ 
terical women, in whom it may sometimes be developed so greatly that, liko 
a dog, they can recognize the difference between individuals by the odor alone. 

(c) Anosmia; Loss of the Sense of Smell. —This may be produced by: 
(1) Affections of the origin < of the nerves in the mucous membrane, which 
is perhaps the most frequent cause. _ It is by no means uncommon in asso¬ 
ciation? wi th ch ronic nasal catarrh tand polypi, iln paralysis of the fifth 
nerve, the sense of smell may be lost on the affected side, owing to interfer¬ 
ence with the secretion. 

It is doubtful whether the cases of loss of smell following the inhalations 
of very foul or strong odors should come under this or under the central 
division. 

(2) Lesions of the bulbs or of the tracts. In falls or blows, in caries 
of tne'bones, and in meningitis or tumor, the bulbs or the olfactory tracts 
may be involved. After an injury to the head theiloss oil smell may be the 
only symptom. Mackenzie notes a ease of a surgeon who was thrown from 
his gig and lighted on his head. The injury was slight, but the anosmia 
wlpch followed was persistent. In locomotor ataxia the sense of smell may 
be lost, possibly owing to atrophy of the nerves. 

(A). Lesions of the olfactory centres. There arc congenital cases in which 
the structures have not been developed. Cases have been reported by Beevor, 
ffughlings Jackson, and others, in which anosmia has been associated with 
disease in the hemisphere. The centre for the sense of smell is placed by 
Furrier in the uncinate gyrus. Flechsig describes (1) a frontal centre in the 
■(‘'Base of the frontal lobe and (2) a temporal centre in the uncus. 

To test the sense of smell the pungent bodies, such as ammonia, which 
act upon the fifth nerve, should not be used, but such substances as cloves, 
peppermint, and musk. This sense is readily tested as a routine matter in 
brain cases by having two or three bottles containing the essential oils. In 
all instances a rhinoscopical examination should be made, as the condition 
may be due to local, not central causes. The tr«attaint is unsatisfactory 
even in the cases due to local lesions in tho nostrils. 

Orao Nkbvb and Thaot. 

(1) Lesions of the Retina. 

These are of importance to the physician, and information of tho great¬ 
est value may be obtained by a systematic examination of the eye-grounds. 
Only a brief reference can here be made to the more important of the appear¬ 
ances. 
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(a) Retinitis. This occurs in curtain general affcclioiis, more particu¬ 
larly in {Brights disease, syphilis, leukicniin, and uniCJiiiu. The common 
feature in all these states is the occurrence of haemorrhage and the develop¬ 
ment of opacities. There may also be a diffuse cloudiness due to effusion 
of serum. The haemorrhages are in the layer of nerve fibres. They vary 
greatly in size and form, but often follow the course of vessels.' When recerft 
the color is bright red, but they gradually change and old luvniorrhages are. 
almost black. The white spots are due either to fibrinous exudate or to fatty 
degeneration of the retinal elements, and occasionally to accumulation of leu¬ 
cocytes or to a localized sclerosis of the retinal elements. The more important 
of the forms of retinitis to be recognized are: 

Albuminuric retinitis, which occurs in chronic nephritis, particularly in 
the interstitial or contracted form. The percentage of eases affected is from 
15 to 85. There are instances in which thcse.rctinal changes are associated 
with the granular kidney at a stage when the amount of albumin may be 
slight or transient; but in all such instances it will be found that there is a 
marked arterio-sclerosis. Gowers recognizes a degenerative form (most com¬ 
mon), in which, with the retinal changes, there may l* scarcely any alteration 
in the disk; a/haanorrhagie form, with many luomorrhagcs and but. slight 
signs of inflammation; and an inflammatory form, in which there is much 
Bwalling of the retina and obscuration of the disk. It is noteworthy that in 
some instances the inflammation of the optic nerve predominates over the 
retinal changes, and one may lie in doubt for a time whether the condition is 
really associated with the renal changes or dependent upon intracranial 
disease. 

Syphilitic Retinitis. —In the acquired form this is less common than cllo- 
roiditis. In inherited syphilis retinitis pigmentusa is sometimes met with. 

Retinitis in Amentia. —It has long been known that a patient may become 
blind after a large haemorrhage, either suddenly or within two or three days, 
and in one or both eyes. Occasionally the loss may lie permanent and com¬ 
plete. In some of these instances a neuro-retinitis has been found, probably 
sufficient to account for the symptoms. In the more chronic anamiias, par¬ 
ticularly in the pernicious form, retinitis is common, as determined first by 


Quincke. 

In malaria retinitis or neuro-retinitis may l>e present, as noted by Stephen 
Mackenzie. It is seen only in the chronic cases with ansemia, and in my 
experience is not nearly so common proportionately as in pernicious amcinia. 

Leukcemic Retinitis.— In this affection the retinal veins are large and dis- 
t ended ; there is also a peculiar retinitis, as described by Liebreich. It is 
not very common. It existed in only 3 of 10 eases of which I have notes of 
examination of the retina. There are numerous hemorrhages and white or 
yellow areas, which mav be large and prominent. In one of my cases the 
retihnposTmorfem was dotted with many small, opaque, white spots, looking 
like little tumors, the larger of which had a diameter of nearly 2 mm In Case 
13 of my series the leukaemia was diagnosed from the condition of the eye- 
grounds alone, by Norris and De Schweinitz, at whose clinic the patient had 

applied on account of failing vision. 

Retinitis is also found Wasifflaally .in diabetes,! in purpura* m chronic 
lead poisoning, and sometimes its an idiopathic affection. 
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(b ) Functional Disturbance* of Vision.—(1) Toxic Amaurosis. —This*' 
occurs / in ujaemia and may follow convulsions or come on‘JqikBSIulently- 
The condition, as a rule, persists only for a day or two. This form of amau- 
rosis .occnra- in-poisoning- bjft lead, tyaLeohpl, and^hccasioasdly by quinine. It 
seems more probable that the poisons ««■+ nn centres imri ™ tWratina 
■. (3) Tobacco Amblyopia. —The loss of sight is usually gradual, equal in 

boihjeyea, and affects particularly the centre of the field of vision. The eye- 
grounds may be normal, but occasionally there is congestion of the disks. 
On testing the color fields a central scotoma for red. and green is found in all 
cases. Ultimately, if the use of tobacco is continued, organic'changes Tnay 
develop with atrophy of the disk. 

(3) Hysterical Amaurosis .—More frequently this is loss of acuteness of 
vision—amblyopia—but the loss of sight in ono or both eyes may apparently 
be complete. The condition will be mentioned subsequently under hysteria. 

(4) Night-blindness — nyctalopia —the condition in which objects are 
clearly seen during the day or by strong artificial light, but become invisible 
in the shade or in twilight, and hemeralopia, in which objeets can-nofcbe 
clearly seen "without distress in daylight or in a strong artificial light, but 
are readily seen in a deep shade or in twilight, are functional anomalies of 
vision which rarely come under the notice of the physician. It may occur 
in epidemic form. 

{b)Jtelinal hypercesthesia is sometimes seen in hysterical women, but is 
not found frequently in actual retinitis. I have seen it once, however, in 
albuminuric retinitis, and once, in a marked degree, in a patient with aortic 
insufficiency, in whose retime there were no signs other than the throbbing 
arteries. 

(2) Lesions of the Optic Nerve. 

(o) Optio Neuritis ( Papillitis; Choked Disk) .—In the first stage there is 
congestion of the disk and the edges are blurred and striated. In the second 
stage, the congestion is more marked; the swelli n g • i ncre ases, the striation 
also is more visible. The physiological cupping .disappears and hwmorrhagi's 
are not uncommon. The arteries present little change, the veins are dilated, 
and the disk may swell gre atly. In slight grades of inflammation the swelling 
gradually subsides and occasionally the nerve recovers completely. In in¬ 
stances in which the swelling and erudate are very great, the subsidence is 
slow, and when it finally disappears there is complete atrophy of the none. 
The retjpa n ot inf requently participates in the inflammation, which is then 
a n euro-retin itis. 

This condition is of the greatest importance in diagnosis. It may exist 
in its early stages without any disturbance of vision, and even with exten¬ 
sive papillitis the sight may for a time be good. 

Optic neuritis is seen occasionally 1 in-ansemia andx lead poisoning, more 
commonly i n«0$rig hfa disease as pieuro-retinitis. It occurs occasionally & 
a primary^ idiopathic affection. The frequent connection6with Jigtracran i#* 
disease, particularly .turner, makes its presence of great value to practition¬ 
ers. The nature of the growth is without influence. In over 90 per cent 
of such instances the papillitis is bilateral. It is also found^jafiaiflfi l ^*’ 

” either the tnbercnlong nr the simple form. In meningitis it is easy to see 
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how the inflammation may extend down. the nerve shoal h. In the case of 
tumor, however, it is probable that mechanical conditions, especially the 
venous stasis, are alone responsible for the (edematous swelling. It often sub¬ 
sides very rapidly after a palliative craniectomy has been performed. 

• (6) Optic Atrophy.—This may lie: (1) A primary affection. There is 
jan hereditary form, in which the disease has developed in all the males of a 
family shortly after puberty. A large nnmlier of the cases of prilnary atrophy* 
are associated witb^piaal dise ase, part iculnrlj^lqconiotnr ataxia. Other canses , 
which have been assigned for the primary atrophy are^ , old,^exual excesses, 
Ldfefeste 3 ’ the tpecific fevers, aleohol, an£ lead. 

(2) Secondary atrophy results from eerebrul diseases, pressure on the 
chiasma or on the nerves, or, most commonly of all, as a sequence of papillitis. 

The ophthalmoscopic appearances are different in the eases of primary 
and secondary atrophy. In_ the former, the disk has a gray tint, the edges 
are weU, defined, and the arteries look almost .norma!; whereas in the con¬ 
secutive atrophy the disk has a staring opaque-white aspect, with irregular 
outlines, and the arteries are very small. . 

The symptom of optic atrophy is loss of sight, proportionate to the dam¬ 
age in the nerve. The change is in three directions: “(]) Diminished acuity 
of.vision; (2) alteration in the field of vision; and (3) allured perception of 
color” (Gowers). The outlook in primary atrophy is had. 


(3) Affections of the Chiasma and Tract. 

At the chiasma the optic nerves undergo pari lal decussation. Kach optic 
tract, as it leaves the chiasma, contains nerve fibres whieli originate in* the 
retins of both eyes. Thus, of the fibres of the right tract, part have come 
through the chiasma without decussating from the temporal half of the right 
retina, the other and larger portion of the fibres of the tract have decussated 
in the chiasma, coming as they do from the left optic nerve and the nasal half 
of the retina on the left side. The fibres which cross are in the middle por¬ 
tion of the chiasma, while the direct fibres arc on each side, lbe following 
are the most important changes which ensue in lesions of the trajt and of the 
ehiasma: 

(а) Unilateral Affection of Tract.—If on-the right side, this produces 
loss-nLiunction-in the temporal half of the retina on the right side, and in 
die nasal half of the retina on the left side, so that there is only half vision, 
ind the patient is blind to objects on the left side. This is lermedlhomony- , 
turns .Jiemianopia or lateral hemianopia. The fibres passing to the right 
lalf of each retina being involved, the patient D blind to objects in the 
eft half of each visual field. The hemianopia may lie partial and only a 
'ortion of the half field may be lost, Tl.e unaffected visual fields may have 
he normal extent but in some instances there is considerable reduction. 

Sf Of one field and the right half of the other, or vtce versa, 
re blind, the condition is known as>iteranymoiis hemianopia. 

(б) Disease of the Chiasma.-(l) A lesion uwnlues, as a rule, chiefly 
ie wminni i—|j ™ jn which, the decussating fibres pass whi?h_supply_the 
me^nSlv^TthTrctinie. producing in consequencejk «ol visum 
i thevmterhalf of each field, or what is known as tSJWIfi£al-fe?pa»«P ,a - 

68 
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(?,) —Tf theJesinni&more extensive it mny involve not, only the central nor- 
'”tion,'but also the direct fibres -on. one side of the commis8ure.,in which case 
would beutai&L blindness ia -one eye and temporal, beffljgnopia in the 

'other. 

(3) Still more extensive disease is not infrequent from pressure of tumors 
in this region, the wholfijchiaama-ia. involved, and total blindness results. The 
different stages in the process may often be traced in a single case from tem¬ 
poral hemianopia, then complete blindness in one eye with temporal hemi- 
anopia in the other, and finally complete blindness. 

(4) A limited lesion of the outer part of the chiasma involves only the 
direct fibres passing to the temporal halves of the retinae and inducing blind¬ 
ness in the nasal field, or, as it is called, nasal - lieuriaaiopia. This, of course, is 
extremely rare. Double nasal hemianopia may occur as a manifestation of 
tabes and in tumors involving the outer fibres of each tract. 

(4) Affections of the Tract and Centres. 

The optic tract crosses the crus (cerebral peduncle) to the Joinder.part 
of tjie optic thalamus and divides into two portions, oneof which (the lateral 
I g 008 t <2 the pulvinar of the thalamus, thoiateraTgenieulate body, and 
to the anterior quadrigeminal body (superior colliculus). From these parts, 
in which the lateral root terminates, fibres pass into the posterior part of the 
internal capsule and enter the occipital lobe, forming the fibres of the optic 
radiation, which terminate in and about the ciineugy.it.ba region of the visual 
PSriSBtW -centre., .The fibresjaf .the medial division of the tract pass to the 
medial geniculate body an d to th e posterior quadrigeminal body. The medial 
root contains the fibres of the commisaurft inferior-of v. Gudden, which arc 
believed to have no connection with the retinae. It is still held by some physi¬ 
ologists that the cortical visual centre is not confined to the occipital lobe alone, 
but embraces the occipito-angular region. 

A lesion of the fibres of the optic path anywhere between the cortical cen¬ 
tre and the chiasma will produce hemianopia. The lesion may be situated: 
(a) In the optic tract itself, (b) In the region of the thalamus, lateral 
geniculate bony, and the corpora quadrigemina, into which the larger part of 
each tract enters, (fii A lesion of the fibres passing from the centres just 
mentioned to the occipital lobe. This may be either in the hinder part of the 
internal capsule or the white fibres of the optic radiation. (d) - Lesion of the 
emeus. Bilateral disease of the cuneus may result in total blindness, (e) 
There is clinical evidence to show that lesion of the angular gyrus may be 
associated with visual defect, not so often hemianopia as crossed amblyopia, 
dimness of vision in the opposite eye, and great contraction in the field of 
vision. Lesions in this region are associated with mind-blindness, a condition 
in which there is failure to recognize the nature of objects. 

. The effects of lesions in the optic nerve in different situations from thq reti¬ 
nal expansion to the brain cortex are as follows: (1) Of the optic nerve—total 
blindness of the corresponding eye; (2) of the optic chiasma, either temporal 
i hemianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is involved; (3) lesion of the optic tract 
'between the chiasma and the lateral geniculate body produces lateral 
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■Kt—Diagram of visual paths. (From Vialet, modified.) OP. N, Optio nerve. OP 0 
Optio chiasm. OP. T., Optio tract. OP. R., Optio radiations. EXT. GEN. External 
geniculate body. THO., Optio thalamus. C. QU., Corpora quadrigemina. C. C., Corpus 
oanosnm. V. 8., Visual speech oentre. A. S., Auditory speech centre. M. S.’, Motor 
*P«oh centre. A lesion at 1 causes blindness of that eye; at 8, bitemporal hemianopia; 
at 8, nasal hemianopia. Symmetrical lesions at 8 ami 8' would causo-bi-naaal hernia-’ 
f 0 ^' at 4. hemianopia of both eyes, with hemiaosgjs papillary inaction; at 5 or 6, 
hemianopia of both eyes, pnpillftry.xeto^popnal; at 7, amblyopia, especially of oppo- 
“te eye j at 8, on left side, word-blindness. 


^ Diagnosis of the Optio Nerve and Tract. —The student or practitioner must 
a clear idea of the physiology of the nerve-centres before he can appre- 
ihte the symptoms or undertake the diagnosis of lesions of the optic nerve. 
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Having determined the presence of hemianopia, the question arises as to the 
situation of the lesion, whether in the tract between the chiasma and the genic¬ 
ulate bodies or in the central portion of the fibres between these bodies and the 
visual centres. This can be determined in some cases by the test known aaJSfii- 
Bicke’a liemiopic pupillary inaction. The pupil reflex depends on the in¬ 
tegrity of the retina or receiving membrane, on the fibres of the optic nerve 
'and tract which transmit the impulse, and the nerve-centre at the termination 
of the optic tract which receives the impression and transmits it to the third 
nerve along which the motor impulses pass to the iris. If a bright light is 
thrown into the eye and the pupil reacts, the integrity of this reflex arc is 
demonstrated. (It is possible in cases of lateral hemianopia so_ to .. throw thr 
light in to the ev e that, it .falls upon the blind half of the retina. (If when th is 
is done the pupil contracts, the indication is that the reflex arc above referred 
to is perfect, by which we mean that the optic nerve fibres from the retina, 
expansion to the centre, the centre itself, and the third nerve are uninvolved. 
In such a case the conclusion would be justified that the cause of the hemi- 
a nopia was central; that is, situated beyond the geniculate body, either in the 
fibres of the optic radiation or in the visual cortical centres. If, on the other 
hand, when the light is carefully thrown on the hemiopic half of the retina, 
the pupil remains inactive, thetconclusion is justifiable that there is interrup¬ 
tion in the path between the retina and the nucleus of the third nerve, and that 
the hemianopia is not central, but dependent upon a lesion situated in the 
optic tract. This test of Wernicke’s is sometimes difficult to obtain.c^It is 
best performed as follows: “ The patient being in a dark or nearly dark room- 
with the lamp qr gas-light behind his head in the usual position, I bid him 
loot' over to the other side of the room, so as to exclude accommodative iris 
Movements (which are not necessarily associated with the reflex). Then I 
throw a faint light from a plane mirror or from a large concave mirror, held 
well out of focus, upon the eye and note the size of the pupil. With my other 
hand I now throw a beam of light, focussed from the lamp by an ophthalmo¬ 
scopic mirror, directly into the optical centre of the eye; then laterally in 
various positions, and also from above and below the equator of the eye, noting 
the reaction,at all angles of incidence of the ray of light” (Seguin). } 

The significance of hemianopia varies. There is a functional -Hemianopia 
associated with migraine and hysteria. In a considerable proportion of all 
cases there arc signs of organic brain-disease. In a certain number of in¬ 
stances of slight lesions of the occipital lobe hemichromatopsia has been 
observed. The homonymous halves of the retina as far as the fixation point 
are dulled, or blind for colors. Hemiplegia'is-common; in which event the 
loss of power and blindness are on the same,side. Thus, a lesion in the left 
hemisphere involving the motor tract produces right hemiplegia, and when 
the fibres of the optic radiation are involved in the internal capsule, there is 
also lateral hemianopia, so that objects in the field of vision to the right are 
not perceived. Hemianaesthesia is not unco mmo n in such etsee, owing jo the 
close association of the sensory and visual tracts at the posterior part of the 
•^Jnternal-oapsule. Certain forms of aphasia also occur in many of the cases, 
h* The opiic_aphqaia-o f gr ou n d may be mentioned here. The patient after 
an apoplectic attack, though able to recognize ordinary objects shown to him 
is unable to name them correctly. If he be permitted to touch the object he 
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may be able to name it quickly an.l correctly. Freund s optic aphasia differs 
from mmd-qjmdness, since in the latter affection the objects seen are’ not 
recognized. Optic aphasia, like word-blinduess, never occurs alone, but, is 
always associated with heinianopia, or mind-blindness, and often also with 
word-deafness. In the cases which hate thus far come to autopsy there has 
always been a lesion in the white matter of the occipital lobe on the left side. 


Motok Neuvks ok the Eyhiiai.i,. 

JMrd Nerve (Ncrvm ociilomolorius). —The nucleus of origin of this nerve 
is situated in the floor of the aqueduct of Sylvius; the none passes through 
the crus at the side of which it emerges Passing along the wall of the cav¬ 
ernous sinus, it enters the orbit through the sphenoidal fissure and supplies, 
by its superior branch, the levator palpcbne superions and the superior rectus, 
and by its inferior branch the internal and inferior reeti muscles and tho infe¬ 
rior oblique. Branches pass to the ciliary muscle and the constrictor of the 
iris. Lesions may affect the nucleus or the nerve in its course and cause either 
paralysis or spasm. 

Pa r a l ysis. —A nuclear lesion is usually associated with the disease of the 
centres for the other eye muscles, producing a condition of general ophthul 
rfloplogis More commonly flic nerve itself is involved in its course, either b; 
meningitis, gummata, or aneurism, or is attacked by a neuritis, us m diph¬ 
theria and locomotor ataxia. Complete paralysis of the third nerve is accom- 
l panied by the following symptoms: 

v Paralysis of all the muscles, except the superior oblique and external rec¬ 
tus, by which the eye can he moved outwmrd and a little downward and inward. 
There is divergent strabismus. There is ptosis or drooping of the upper eyfi- 
lid, owing to paralysis of the levator palpebrse. The pupil is usually dilated. 
It does not contract to light, and the power of accommodation is lost. The 
•most striking features of this paralysis arc the external strabismus, with 
diplopia or double vision, and the ptosis. In very many cases the affection 
of the third nerve is partial. Thus the levator pulpebrm and the superior 
rectus may be involved together, or the ciliary muscles and the iris may be 
affected and the external muscles may escape. 

There is a remarkable form of recurring oenlo-motor paralysis affecting 
chiefly women, and involving all the branches of the nerve. In some cases 
the attacks have come on at intervals of a month; in others a much longer 
period has elapsed. The attacks may persist throughout life. They are some¬ 
times associated with pain in the head and sometimes with migraine. Mary 
Sherwood has collected from the literature 23 cases. 

Ptosis is a common and important symptom in nervous affections. We 
may here briefly refer to the conditions under which it may occur: L0 A cmi- 
genital, incurable form, which is frequently seen; (b) the form associated 
Wtr^efimtelMion of the third nerve, either in its course or at its nucleus. 
This may come on with paralysis of the superior rectus alone or with paralysis 
of the internal and inferior recti as well, (c) There are instances of com¬ 
plete or partial ptosis associated with cerebral lesions without any other branch 
of 1116‘ third nerve being paralyzed. The exact position of the cortical centre 
°r centres ia as yet unknown, (d) Hysterical ptosis, which is double and 
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«curs with other hysterical symptoms, (e) Fseudo>ptaais, due to affection 
>f the sympathetic nerve, is associated with symptoms of vaso-lnotor palsy, 
inch °° Hevatiirm nt tMiptnr. on the affected side with oalafiss and 
edema of the skin.?. Contraction of the pupil exists on the same side and the 
>y eball appears rather to. have ahrunk.into.ihe orbit. ( f) Luidiopathic mus- 
mlar atrophy, when the face muscles are involved, there may be marked 
Dilateral ptosis. And, lastly, in weak, delicate women theie is often to be 
seen a transient ptosis, particularly in the morning. 

Among the most important of the symptoms of the third-nerve paralysis 
are those which relate to the ciliary muscle and iris. 

Cyclopuegxa, paralysis- of the ciliary-muscle, causes loss of the power of 
accommodation. Distant vision is clear, but near objects can not be prop¬ 
erly seen. In consequence the vision is indistinct, but can be restored by the 
use of convex glasses. This may occur in one or in both eyes; in the latter 
case it is usually associated with disease in the nuclei of the nerve. Cydo- 
plegia is an early and frequent symptom inTrliphtheritin paralysis and occurs 
alsogflJahea. 

Ihidoplegja, or paralysis of the iris, occurs in three forms (Gowers).. 

(а) Accommodation iridoplegia, in which the pupil does not diminish in 
size during the act of accommodation. To test for this the patient should 
look first at a distant and then at a near object in the same line of vision. 

(б) Reflex Iridoplegia. —The path for the iris reflex is along the optic 
nerve and tract to its termination, then to the nucleus of the third nerve, 
and along the trunk of this nerve to the ciliary ganglion, and so through 
the ciliary nerves to the eyes. Each eye should be tested separately, the other 
one'being covered. The patient should look at a distant object in a dark part 
o l the room; then a light is brought suddenly in front of the eye at a dis¬ 
tance of three or four feet, so as to avoid the effect of accommodation. T-naa 
of thin iiria..TAflpT with- re te nti on of the accommodation contraction is known 
as the Argyll Robertson pupil. 

(c) Loss of the Skin Reflex. —If the skin of the neck is pinched or pricked 
the pupil dilates reflexly, the afferent impulses being conveyed along the cer¬ 
vical sympathetic. Erb pointed out that this skin reflex is lost usually in 
association with the reflex contraction, but the two are not necessarily con¬ 
joined. In -iridoplegia the pupils are often small, particularly in spinal dis¬ 
ease, as in the characteristic small pupils of tabes—spinal myosis. Irido¬ 
plegia may coexist with a pupil of medium size. 

Inequality of the pupils—anisocoria—is not infrequent in progressive pare¬ 
sis and in tabes. It may also occur in perfectly healthy individuals. 

Spasm.—O ccasionally in, meningitis and in hysteria there is spasm of the 
muscles supplied by the third nerve, particularly the internal rectus and the 
levator palpebrae. The clonic rhythmical spasm of the eye muscles is known 
as nystagmus, in which there is usually a bilateral, rhythmical, involuntary 
movement of the eyeballs. The condition is "if»* many JbqggosiUl 

andegcquired brain lesionyyn albinism, and sometimes ii$ coal-miners. 

Fourth Nerve ( Nervus trochlearis). —This supplies the s uperior. ob lique 
muscle. In its course around the outer surface of the crus and in its pas¬ 
sage into the orbit it is liable to be compressed by tumors, by aneurism, or in 
the exudation of basilar meningitis. Its nucleus in the upper part of the 
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fourth ventricle may be involved by tumors or undergo degeneration with the 
other oculai*puclei. The superior oblique muscle acts in such a way as to direct 
the eyeball downward and rotate it slightly. The paralysis causes defective 
downward and inward movement, often too slight, to be noticed. The head ia 
inclined somewhat forward and toward the sound side, and there is double 
vision when the patient looks down. 

Sixth Serve* (Ncrvus abducens ).—This nerve emerges at the junction of 
the pons and medulla, then, passing forward, it enters the orbit and supplies, 
the external rectus muscle. Owing to its long course and exposed position it 
is, more commonly injured than any other cranial nerve. It is affected by 
meningitis at the base, by gummnta or other tumors, and sometimes by cold. 
There is internal strabismus, and the eve can not be turned outward. Diplopia 
iccurs on looking toward the paralyzed side. 

“ W fy » p the, nucle us is affected there is, in addition to paralysis of the 
sternal rectus, inability of the internal rectus af the opposite eye to turn that 
ye inward. As a consequence of this the axes of the eyes are kept parallel, 
nd both are conjugated deviated to the opposite side, away from the side 
,f lesion. The reason of this is that the nucleus of the sixth nerve sends 
ibres up in the pons to that part of the nucleus of the opposite third nerve 
rhich supplies the internal rectus. We thus have paralysis oj the internal 
ectus without the nucleus of the third nerve being involved, owing to its 
eceiving its nervous impulses for parallel movement from the sixth nucleus 
f the opposite side. Asjhe sixt h nucleus is in such proximity to the faeial • 
orve in the substance of the pons, it is frequently found that the whole of 
he face on. the same side is paralyzed, and gives the electrical Yoaction of 
egeneration, so that with a lesion of the left sixth nucleus there is conjugate 
eviation of both eyes to the right —i. e., paralysis of the left external and the 
ight internal rectus, and sometimes complete paralysis of the left side of the 

1C0 M ( Bg6vot ) . 

General Features of Paralysis of the Motor Nerves of the Eye.— Gowers 


ivides them into five groups: 

(a) Limitation of Movement.— Thus, in paralysis of the external rectus, 
le eyeball' can not be moved outward. When the paralysis js incomplete 
le movement is deficient in proportion to the degree of the palsy. 

(b) Strabismus .—The axes of the eyes do not correspond. Thus, paral- 
lis of the mtornul rfic tua causes a. divergent squint; of the extermd rectus, 
enngprfrpnf q^ nint At first this is evident only when the eyes are moved 
i the direction of' the action of the weak muscle, but may become con- 
ant by the contraction of the opposing muscle. The deviation of the axis 
1 the affected eye from parallelism with the other is called the primary 

"trSecondary Deviation- If, while the patient is looking at an object, 
e soundeye is covered, so that he fixes the object looked at with the affected 
e only t It sound eye is moved still further in the same direction-e. g., 

i.W». ol the ophite if 

secondary deviation. I Spends, upon, the fact that d jje 
SSS^^n-Tcts powerfully upon the other muscle, causing 
i-iacmased .contraction. 
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(d) Erroneous Prqjection ._—“ We judge of the relation of external ob¬ 
jects'to each other by the relation of their images on the retina; ,but we judg e 

E f their relation to ou r own body^ by the jrosition of the eyeball as indicated 
o us by the.ionemtion we give to the ocular muscles” (Gowers). With 
he eyes at rest in the mid-position, an object .at which we are "looking is 
directly opposite our face. Turning the eyes to one side, we recognize that 
Object in the middle of the field or to the side of this former position. We 
estimate the degree by the amount of movement of the eyes, and when the 
object moves and we follow it we judge of its position by the amount of move¬ 
ment of the eyeballs. When one ocular muscle is weak, the increased inner¬ 
vation gives the impression of a greater movement of the eye than has really 
taken-place. The mind, at the same time, receives the idea that the object is 
further on one side than it really is, and in an attempt to touch it the finger 
may go beyond it. As the equilibrium of the body is in a large part main¬ 
tained by a knowledge of the relation of external objects to it obtained by the 
action of the eye muscles, this erroneous projection resulting from paralysis 
disturbs the harmony of these visual impressions and may lead to giddiness— 
ocular vertigo. 

(e) DmUmVmon .—This is one of the most disturbing features of paral¬ 
ysis of the eye muscles. The visual axes do not correspond, so that there is 
a double image—diplopia. That seen by the sound eye is termed the true 
image; that by the paralyzed eye, the false. In simple or homonymous 
diplopia the false image is “ on the same side of the other as the eye by which 
it is seen.” In crossed diplopia it is on the other side. In convergent squint 
the diplopia is simple; in divergent it is crossed. 

Ophthalmoplegia.—Under. ihia_terin.k described a chronic progressive 
pffrftV’" nf the vyrdfir iw" 11 ” Two forms are recognized—ophthalmoplegia 
extjsma and ophthalmoplegia interna. The conditions may occur separately 
or together and are described by Gowers under nuclear ocular palsy. 

Or utiiaLMO ijLEGiA _e^tjspn a. —The condition is one of more or less com¬ 
plete palay-ol-the-external muscles of the eyeball, due usually to a slow degen¬ 
eration in the nuclei of the nerves, but sometimes to pressure of tumors or to 
basjjar -meningitis. It is often, but not necessarily, associated with ophthal¬ 
moplegia interna. Siemerling, in a monograph on the subject, states that 62 
cases are on record. In only 11 of these could syphilis, be positively deter¬ 
mined. The levator muscles of the eyelids and the superior.j:§g(i are first 
invp| vpfl and gradually the other muscles, so that the eyeballs are fixed and 
the eyelids droop. There is sometimes slight protrusion of the eyeballs. The 
disease is essentially chronic and may last for many years. It is found par¬ 
ticularly in association with/ gen£iaL-paralysis,^locomotog^taxia, ampin pro- 
gressiye muscular atrophy. Mental disorders were present in 11 of the 62 
cases. With it may be associated atrophy of the optic nerve and affections of 
other cerebral nerves. Occasionally, as noted by Bristowe, it may be func¬ 
tional. . 

OPHTHAUitopiBoiA-iivTBRNA.—Jonathan Hutchinson applied this term to 
a progressive paralysis of the internal ocular muscles, causing loss of pupil¬ 
la ry ac tion and the power, of accommodation. When the internal and ev 
teraal muscles are involved the affection is known as to tal np l ^.halwimd<>g ia. 
and in a majority of the cases the two conditions are associated. In some 
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instances the internal form may depend upon disease of the ciliary gan¬ 
glion. • 

"While, as a rule, opthalmoplegia is a chronic process, there is an acute 
form associated with hamiorrhagie softening of the nuclei of the ocular mus¬ 
cles. There is usually marked cerebral disturbance. It was to this form that 
Wernicke gave the name poheucephnlitis superior. 

Treatment oi Ocular Palsies.—Tt is important to ascertain, if pocsibW, 
the cause. The forms associated with locomotor ataxia are obstinate, and. 
resist treatment. Occasionally, however, a palsy, complete or partial, may 
pass away spontaneously. The group of cases associated with chronic degen¬ 
erative changes, as in progressive paresis and bulbar paralysis, is little affected 
by treatment. On the other hand, in syphilitic cases, merourv and iodide of 
potassium are indicated and arc often beneficial. Arsenic and strychnin, the 
latter hypodermically, may he employed. In any ease in which the onset is 
acute, with pain, hot fomentations and ommUr-irrilatioii or leeches applied 
to -the-temple give relief. The direct treatment by electricity has been exten¬ 
sively employed, but probably without anv special effect. 'IHjc diplopia may 
be relieved by the use of prisms, or it may be necessary to cover the affected eye 
with an opaque glass. 

Fifth Nerve (Nervus trigeminus). 

Paralysis may result from: (a) Disease of the pons, particularly hamior- 
rhage or patches of sclerosis, (b) Injury or disease a’t the base of I In* brain. 
Fracture rarely involves the nerve; on the other band, mejiuigitfs, acute or 
chronic, and caries of the bone arc not uncommon muses, (r) The branches 
nay be affected as they pass out—the first division by tumors pressing oil the 
cavernous sinus or by aueurism; the second and third divisions by growths 
which invade the sphcno-maxillary fossa. (d) Primary neurit i-. which 
is rare. 

Symptom*.— (a) Sjsnsoby Pobtiok.—D isease of the fifth nerve may cause 
loss of sensation in the parts supplied, including the half of the face, the cor¬ 
responding side of the head, the conjunctiva, the mucosa of the lips, tongue, 
hard and -soft pa late, and of the nose of the same side. The nmrstliesia may 
lie preceded by tingling or pain. The muscles of the face are also insensible 
and the movements may be slower. The sense of smell is interfered with, 
owing to dryness of the mucous membrane. I here may Ixr disturbance of 
the sense--of iaste. The salivary, lachrymal, and buccal secretions may lie 
lessened, and the teeth may become loose. Unless properly guarded from 
injury an ulcerative inflammation of the eye may follow. I his was formerly 
supposed to be due to nutritional changes from paralysis of so-called trophic 
nerve fibres. This idea has of late years been overthrown by the large number 
of cases in which the Gasserian ganglion has been removed for obstinate 
neurfdbia without consequent inflammation of the eye. Herpes may develop 
in the region supplied by the nerve, usually the upper branch, and is asso¬ 
ciated with much pain, which may be peculiarly enduring, lasting for 
months or years (Gpwers). In herpes zoster with the neuritis there may be 
slight enlargement of the cervical glands. (See under Neuralgia for Tic 
D oulour eux.)' 
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(b) PnBTTnw —Ttia inability to urejhg.flyiscles.pf masticatjoo on \ 

the affected side is the distinguisTSng feature of paralysis of thi^ portion of 1 
the nerve. It is recognized by p laning thn fing e r on t h e mmwir n r -fmfl. tem,- 
nor al muscles, and..w hen the' patient closes the jaw, the feebleness of the ir 
mntrnntinn is noted. If paralyzed, tlm external pterygoid can not.move the 
jaw toward the unaffected side; and when depressed, the jaw deviates to the 
paralyzed side! The PP T ' n1 il ,gia nf fifth narvn ifl almnat inva-rinhly a 

.i nsult of involvement of the nerve after it ha§ left th.e nucleus. Cases, however, 
have been associated with cortical lesions. The cortical motor centre JEotlfee 
trigeminus, or for movements effecting closure of the jaw, lies below that for 
movements of the face at the lower part of the anterior central convolution. 

Spasm of the Muscles of Mastication .— Trigmna the masticatory spasm 
of_£am£erg,' may be tonic or clonic, and is either an associated phenomenon 
in general convulsions or, more rarely, an independent affection. In the tonic 
form the jaws are kept close together—lock-jaw—ft* can be separated only for 
a short space. The muscles of mastication can be seen in contraction and 
felt to be hard;»the spasm is often painful. Thte tonic contraction is an 
early symptom) in tetanus, andjs sometimes seen in tetany. A form of this 
^ tonic spasm occurs in hysteria. OccasionallyStrismus follows exposure to cold, 
and is“Wd to. be due to reflex inritation from the teeth, the mouth, or caries 
of the jaw. It may also be a symptom of organic disease due to irritation 
near thd motor nucleus of the fifth nerve. 

ClctttKLBpasm of the muscles supplied by the fifth occurs in the form of 
rapidly repeated contractions, as in “ chattering -teeth.” This is rare apart 
, from general conditions, though cases are on record, Usually-in- womea-laie 
*« imlifis^in whom this isolated clonic spasm of the muscles of the jaw has been 
- ‘{' found. In another form of clonic spasm sometimesjgeen-»-«hoiea, there are 
forcible single contractions. Gowers mentions an instance of its occurrence as 
an isolated affection. 

.(c) GgfiTinnHwr —Complete or partial loss of the sense of taste over the 
anterior two-thirds of the tongue has been supposed by some to follow paralysis 
of the fifth nerve, j There are two views concerning the course of the fibres that 
carry gustatory impulse from this part of the tongue, f According to some 
they take a devious path, passing with the chorda tympani to the geniculate 
ganglion, thence by the great superficial petrosal nerve to Meckel’s ganglion, 
and this they leave to reach the maxillary nerve, which they follow through the 
trigeminal nerve to the brain. A study of clinical cases of disease of the fifth 
nerve has led to this view^It seems-more probable, however, from the fact 
that a large number of the trigeminal neurectomies are not followed by loss of 
taste, that the fibres pass to the brain directly from the geniculate ganglion 
- rhjEHie nervus intermedius of Wrisberg. Possibly there may he more than one 
oourse for these fibres. 

T ho d i agn o iirvi diseas e-of the trifeekl nerve is rarely difficult. It must 
ty remembered that the preliminarvigain and hypgrgstbesia are sometimes 
mistaken for ordinary neuralgia. Th o iwy} of sensa tion and the palsy of the 
muscles of mastication are readily determined. 

Treatment.—When the pain is severe morphia may be required and local 
appUegtions are useful. If there is a suspicion of syphilis, appropriate treat 
ment should be given. Faradization is sometimes beneficial. 
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• Facial Nerve. * 

leri^^ e ( ^5^^®/ ac a i ] a g 1 v or *™ t] ) ®»J * paralyzed b y> (l) 
or (3) utf olvement les ‘°Mof the nucleus if^if ; 

and throws wTlf^thTlS tortnouTcouwe within tliepons 

« L Ssstes? ir,;': hc »r -«? «» 4to . 

flegia. It may be caused bv.Himnr ^ 1 * ’ a ™ ?' a8SOClrt ^ with liemi- 
"THMfrffl rnrtrv or in the vcimm cb f < ini( ; ‘ 'i ;i flMW Jiation. otyioQgj)- 

mttJJLm muJes ^^LTThSi InnVZ ** *“* ' 

^Sais’mrtT'a r D; I 1 '" 1he # e 1 maJorit y of ««» supranuclear facial 
paralysis is.part of a hemiplegia.' Paralysis is on the same side ns that of the 

®™ p aDd !® g becau f G the faeial muscles hear precisely the same gelation to the 

* Sp , 1D n mUSC M ' The nuclei of origin 0,1 oilhor side n{ the middle 
me in the medulla, are united by decussating fibres with the cortical centre! 

on the opposite side (see h,g. 9). A few fibres reach the nucleus from the 
cerebral cortex of the same side (Melius. Hoche), and this uncrossed path 

may innervate the upper facial muscles (Bruce). 

3. T he nuclear paralysis caused by lesions of the nerve-centres in the 
medulla is not common alone; but is seen occasionally in/tumors,-chronic snft- 
e .^ ^^'.h aemorrhage. We have had one instance of its involvement in 
interior pohmmyelitis. In diphtheria this centre may also be involved. The 
symptoms are practically similar to those of an affection of the nerve fibre 
itself—infianuelear paralysis. 

3. Involvement of the Nerve Trvnk. —Paralysis may result from: 

(а) Involyement of the nerve as it passes through the pons—that is, be¬ 
tween its nucleus in the floor of the fourth ventricle and the point of emer¬ 
gence in the postoro-lateral aspect of the pons. The specially interesting 
feature in connection with involvement of this part is the production of what 
is called alternating or crossed paralysis, the face being involved on the same 
side as the lesion, and the arm and leg on the opposite side, since the motor 
path is involved above the point of decussation in the medulla (Fig. 9). This 
occurs only when the lesion is in the lower section of the pons. A lesion in 
the upper half of the pons involves the fibres not of the outgoing nerve on the 
same side, but of the fibres from the hemispheres before they have crossed to 
the nucleus of the opposite side. In this case there would of course be, as 
m hemiplegia, paralysis of the face and limbs on the side opposite to tjie 
lesion. The palsy, too, would resemble the cerebral form, involving only the 
lower fibres of the facial nerve. 

(б) The nerve jnay be involved at its point of emergence by tumors, par¬ 
ticularly by the cerebello-pontine growths, by gummata, meningitis, or occa¬ 
sionally it may be injured in fracture of the base. 
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(c) In passing through the Fallopian canal the nerve may be involved 
in disease of the ear, particularly by caries of the bone in otitis gfedia. This 

is a common cause in children. I have seen two instances follow otitis in 

• * 

puerperal fever. . * 

(d) As the nerve emerges from the styloid foramen it is exposed to in¬ 
juries and blows which not infrequently cause paralysis. The fibres may be 
out in the removal of tumors in this region, or the paralysis may be caused by 
^pressure of the forceps in an instrumental delivery. 

(e) Exposure to cold is the most common cause of facial paralysis (Bell'- 
palsy ), inducing a neuritis of the nerve within the Fallopian canal. 

(f) Syphilis is not an infrequent cause, and the paralysis may appear 
early with the secondary symptoms. 

(g) It may occur in association with herpes. 

Facial diplegia is a rare condition! occasionally found in affections at the 
base of the brain,vlcsions in thp pons, simultaneous involvement of the nerves 
2,in ear-disease, andtjn diphtheritic paralysis. ‘.Disease of the nuclei er sym¬ 
metrical involvement of the cortex might also produce it.j&Jt may occu r as 
a congenital affection. II. M. Thomas has described two cases in one family. 

Symptoms.— In the peripheral facial paralysis all the branches of the 
nerve are invqjved. The face on.the affected side is immobile and can neither 
be moved at will nor participate in any emotional movements. • .The skin is 
smooth and the wrinkles are effaced, a point particularly noticeable on the 
forehead of elderly persons. The eye can not be closed, the lower lid droops, 
and the eye waters. On the affected side the angle of the mouth is lowered, 
and in drinking the lips are not kept in close apposition to the glass, so that 
the liquid is apt to run out.. In smiling or laughing the contrast is most 
sticking, as the affected side does not move, which gives a curious unequal 
appearance to the two sides of the face. The eye can not be closed nor can 
the forehead be wrinkled. In long-standing cases, when the reaction of 
degeneration is present, if the patient tries to close the eyes while looking 
fixedly at an object the lids on the sound side close firmly, but on the paralyzed 
side there is only a slight inhibitory droop of the upper lid, and the eye is 
turned upward and outward by the inferior oblique. On asking the patient 
to show his upper teeth, the angle of the mouth is not raised. In all these 
movements the face is drawn to the sound side by the action of the muscles. 
Speaking may be slightly interfered with, owing to the imperfection in the 
formation of the labial sounds. Whistling can not be performed. In chew¬ 
ing the food, owing’to the paralysis of the buccinator, particles collect on the 
affected side. The paralysis of the nasal muscles is seen on asking the patient 
to sniff. Owing to the fact that the lips are drawn to the sound side, the 
tongue, when protruded, looks as if it were pushed to the paralyzed side; but 
on taking its position from the incisor teeth, it will be found to be in the mid¬ 
dle line, i The reflex movements are lost in this peripheral form. It is usually 
stated that the palate is partially paralyzed on the same side and that, the 
uvula deviates. Both Gowers and Hughlings Jackson deny the existence of 
this involvement in the great majority Of cases, and Horsley and Beevor have 
shown that these parts are innervated by the accessory nerve to the vagus. 

When the nerve is involved within the canal between -the genu and the 
origin of the chorda tympani, the sense of taste is lost in the anterior part of 
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.UK wiigue on the affected side. When the nerve is damaged outside the sknll 
the sense ofijaste is unaffected. Hearing is often impaired in facial paralysis, 
most .commonly by preceding ear-disease. The paralysis of the stapedius 
muscle may lead to increased sensitiveness to musical notes. Herpes is some¬ 
times associated with facial paralysis. Pain is not common, but there may 
be neuralgia about the ear. The face on the affected side may be swollen. 

The electrical reactions, which are those of a peripheral palsy, have con* 
siderable importance from a prognostic standpoint. Erb's rules are as fol¬ 
lows :AU there is no change, either faradie or galvanic, the prognosis is good' 
and recovery takes place in from fourteen to twenty days. If (lie faradie 
and galvanic excitability of the nerve is only lessened and that of (lie muscle 
increased to the galvanic current and the contraction formula altered (the 
contraction sluggish AC>KC), the outlook is relutiu'lv good and recovery 
will probably take place in from four to six weeks; occasionally in from eight 
to ten. When the reaction of degeneration is present—that is, if the faradie 
and galvanic excitability of the nerves and the faradie excitability of the mus¬ 
cles, are lost and the galvanic excitability of the muscle is quantitatively in¬ 
creased and qualitatively changed, and if the mechanical excitability is altered 
—t he prog nosis is relatively unfavorable and the recovery may not occur for 
two, six, eight, or even fifteen months. 

Cqubsk. —The course of facial paralysis j^rfHHSIIy favorable. The onset 
in the iorm following cold is very ragijj^devolopmg perhaps within twenty 
four Jiours, but rarely is the paralysis .permanent. Iteeiirriiig attacks have 
been described; Sinkler mentions five. On the-othef hand, in the paralysis 
from injury, as hv a blow on the mastoid process, the condition may remain. 
When permanent, the muscles are entirely toneless. In some iiistiuieeif con¬ 
tracture develops ns the voluntary power returns, and the natural folds and the 
wrinkles on the affected side may be deepened, so that on looking at the face 
one at first may have the impression that the affected side is the sound one. 

’ This is corrected at once on asking the patient to smile, when it is seen which 
side of the face lias the most active movement. A returns noted the difficulty 
sometimes experienced in determining which side was affected until the patient 
spoke or laughed. 

The dia gn osis of facial paralysis is usually easy. The distinction between 
the peripheral and central form is based on farts already mentioned. 

Treatment. —In the cases which result from cold and arc probably due 
to neuritis within the bony canal, hot applications first should be made; sub¬ 
sequently the thermo-cautery may ho used lightly at intervals of a day or two 
over the mastoid process, or small blisters applied. If the car is diseased, 
free discharge for the secretion should be obtained, lhc galvanic current may 
be employed to keep up the nutrition of the muscles. The positive pole should 
lie placed - behind the ear, the negative one along the zygomatic and other mus¬ 
cles. The application can he made daily for a quarter of an hour and the 
patient c<m readily be taught to make it himself before the looking-glass. 
M assage of t he muscles of the face is also useful. A course of iodide of potas¬ 
sium may be given even when there is no indication of syphilis. 

Itrtlrose cases ip which the nerve has been destroyed by an injury, during 
an operation or from disease, and when there has been no evidence of return¬ 
ing function after keeping up the electric treatment for a few months, a nerve 
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anastomosis should be performed. For this purpose either the spinal,nooes-f 
sory or the hypoglossal, nerve may be used. Though the normal conditions 
may never be completely regained after such an operation, the motor power 
will be largely restored to the paralyzed muscles and the obtrusive deformity 
greatly lessened. This procedure, based on the results of physiologies! experi¬ 
mentation, makes one of the most striking of modem operations. 

*■ Spasm. —The spasm may be limited to a few or involve oall the muscles 
innervated by the facial nerve, and may be unilateral or bilateral. 

It is known also by the name of mimic spasm or of convulsive tic. Sev¬ 
eral different affections are usually considered under the name of facial or 
mimic spasm, but we shall here speak only of the simple spasm of the facial 
muscles, either primary or following paralysis, and shall not include the cates 
• of habit spasm in children, or the tic ~oonwitef ~*>Hh» French. 

Go wers recognizes two classes—one in which there is’an organic- lesion, 
and an idiopathic form. It ig thought to. be due.also to reflex causes, such 
as the;imtation from carious teeth or the presence of intestinal worms. The 
disease usually occurs in adults, whereas the habit spasm and the tic convuhif 
of the French, often confounded with it, are most common in children. True 
mimic spasm occasionally comes on in childhood and persists. In the case of 
a school-mate, the affection was marked as early as the eleventh or twelfth year 
and still continues. When the result of organic disease, there has usually been 
la lesion of the centre in the cortex, as in the ease reported by Berkley, or 
pressure on the nervejwtthe base of the brain by aneurism or tumor. 

Symptoms.— The spasm may involve only the muscles around the eye— 
/blepharospasm—in which case there is constant, rapid, quick action of the 
orbicularis palpebrarum, which, in association withvphotophobia, may be tonic 
in character. More commonly the spasm affects the lateral facial muscles with 
those of the eye, and there'is. coast ant twitching of the side of the face with 
partial closure of the eye. ^JThe frontalis is rarely involved. In aggravated 
cases the depressors of the angle of the mouth, the levator menti, and the 
platysma myoides are affected. This spasm is confined to one side of the face 
in a majority of cases, though it may extend and become bilateral. It is 
increased by .emotional causes and by voluntary movements of the face. As 
a rule, it is painless, but there may be tender points over the course of the fifth 
nerve, particularly the supraorbital branch. Tonic spasm of the facial mus¬ 
cle may follow paralysis, and is said to result occasionally from cold. 

The outlook in facial spasm is always dubious. A majority of the ca^es 
persist for years and are incurable. 

Thkatment. —Sources of irritation should be looked for and removed. 
When a'painful spot is present over the fifth nerve, blistering or the appli¬ 
cation of ihe thermo-cautery may relieve it. - Hyp od ermiq -injeetiona of strych¬ 
nia, may be tried, but are of doubtful benefit. Weir Mitchell recommends the 
trfreesdng of the cheek for a few minutes daily or every second day with the 
spray, and this, in some instances, is beneficial. Often the relief is transient 
tie cases return, and at every clinic may be seen half a dozen or more of sue! 
patients who have run the gamut of all measures without material improve 
ment. Severe cases may require surgical interference. The nerve may b« 
divided near the stylomastoid foramen and an nnagtAmAaia i 

nn fl the gpmftt-n -'tfTrriry 



DISEASES OF THE PERIPHERAL NERVES. 


1023 


Auditory Nerve. 

The eighth, known also aa portio mollis of the seventh pair, passes from 
the ear through the internal auditory nioatu#, and in reality consists of two 
separate nerves—the coeldear and vestibular roots. These two roots have en¬ 
tirely different functions, and may therefore he best considered separately. 
The cochlear nerve is the one connected with the organ of I'orti, and is con¬ 
cerned in hearing. The vestibular nerve is connected with (lie vestibule and* 
semicircular canals, and lias to do with tin 1 maintenance of equilibrium. 

The. Cochlear Nerve. 

The cortical centre for liparing is in the temporo-sphenoidnl lobe. Primary 
disease of the auditory nerVe in its centre or intracranial course is uncommon. 
More frequently the terminal branches are affected within the labyrinth. 

(a) Affeclion of ike Cortical Centre. —In the monkey, experiments indi¬ 
cate that the superior temporal gyrus represents the centre Jor hearing. In 
man the cases of disease indicate that it. has the same situation, as destruction 
of this gyrus on the left side results in word-deafness, which limy be defined 
as an inability to understand the meaning uf words, though Ijicy may still 
be heard as sounds. The central auditory path extending to the cortical centre 
from the terminal nuclei of the cochlear nerve may be involved and produce 
deafness. This may result from involvement of the lateral lemniscus, from 
the presence of a tumor in (lie corpora quiulrigcmina; especially if it involve 
the posterior quadrigeminal lmdies, from a lesion of the internal* geniculate 
body, or it may be associated with a lesion of the internal capsule. • 

( b ) Lesions of the nerie. at Ike hase of the bruin may result from the 
! pressure of tumors, meningitis (particularly the cerebro-spmal form). Iiieni- 
■ t orrhage, or traumatism. A primary degeneration of the nerve may occur in 
i.liyc nmntor ataxia. Primary disease of the terminal nuclei of (be cochlear nerve 

(nucleus nervi coelileans dorsalis and nucleus iktvi eoelileuris vcntralis) is 
rare. By far the most interesting form results from epidemic-ccfebro-spiiml 
meningitis, in which the nerve is frequently involved, causing permanent 
dealness. In young children the condition results in dcaf-mutisin. 

(<:) In a majority of the cases associated with auditory-nerve symptoms 
the lesion is in the internal ear, either primary or the result of extension of 
disease of the middle ear. Two groups_of symptoms may be produced hyper- 
teslhesia and irritation, and diminished function or nervous deafness. 

(1) Uypercesthesia and Irritation. —This may he due to altered function 
of the centre as well as of the nerve ending. True hypenesthesia—hypcracusis 
—is a condition in which sounds, sometimes even those inaudible to other 
persons are heard with great intensity.. It occurs in hysteria and occasionally ( - 
in-cerebxal disease. As already mentioned,* in paralysis of the stapedius low 
notes may be heard with intensity. In dystesthesia, or dysacusis, ordinary 
sounds cause an unpleasant sensation, as commonly happens in connection 
with headache, when ordinary noises are badly borne. v 

Tinnitus aurium. is a term employed to designate certain subjective sensa- 
tions of ringing, roaring, tickling, and whirring noises m the ear It is a 
very mirmam and often a distressing symptom. It is associated with many 
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forms of ear-disease and-may result from pressure of wax on the drum. It isj 
rare in organic disease of the central connections of the nerve. »Sudden in¬ 
tense stimulation of the nerve may cause it A form not uncommonly met 
with in medical practice is that hi which the patient hears a continual bruit 
in the ear. and the noise has .a systolic intensification, usually on one side. T 
have twice been consulted by physicians for this condition under the belief 
that they had' ap intqnp ^ ^ pppyism. Ajiystolia-miirmur may be heard occa- 
, sionally..oa auscultation. It occurs in condition^ of anemia ancRneurasthenia. 
Subjective noises in the ear may precede ait epileptic seizure and are sometimes 
present in migraine. In whatever form tinnitus exists, though slight and 
offen regarded as trivial, it occasions great annoyance and often mental dis¬ 
tress, and has even driven patients' to suicide. 

Tha-dia§neeis is readily made; but it is often extremely difficult to deter¬ 
mine upon what condition the tinnitus depends. ’The relief- ef constitutional 
states,,such as anaemia, neurasthenia, or gout, may result in cure. A careful 
local examination of the ear should always be made. One of the most worry¬ 
ing forms is tha constant clicking, sometimes audible many feet away from 
the patient, and due probably to clonic spasm of the muscles connected with 
the Eustachian tube or of the levator palati. The condition may persist for 
years unchanged, and then disappear suddenly. The pulsating forms of tinni¬ 
tus, in which the sound is like that of a systolic bruit, are almost invariably 
subjective, and it is very rare to hear anything with the stethoscope. It is 
to be remembered that in children there is a systolic brain murmur, best 
heard over the ear, and in some instances appreciable in the adult. 

(2) HjSuinuhfd Function or Nervous Deafness. —In testing for nervous 
deafhess, if the tuning-fork can not be heard when placed near the meatus, 
but the vibrations are audible by placing the foot of the tuning-fork against 
the temporal bone, the conclusion may be drawn that the deafness is not due 
to involvement of the nerva The vibrations are conveyed through the tem¬ 
poral bone to the cochlea and vestibule. .The watch may be used for the same 
purpose, and if the meatus is closed and the watch is heard better in contact 
with the mastoid process than when opposite the open meatus, the deafness 
is probably not nervous. Disturbance of the function of the auditory nerve 
is not a very frequent symptom in brain-disease, but in all cases the function 
of the nerve should be carefully tested. 

The Vestibular Nerve. 

The most frequent symptoms met with in association with disease of the 
vestibular nerve and its central connections are verti go, nystagm us, and loss 
of coordination of the muscles of the head, neck, and eyes. 

;,l> Auditory Vertigo—MMere’j. Jtiiease.— In 1861 Jttnitoe, a French phy¬ 
sician, described an affection characterized bylnoises in the ear.^vertigo (which 
might be associated with loss of consciousness) ^omiting, and, in many cases, 
progressive t^oss of hearing. The following grouping of the cases has been 
made by Parkes Weber: Q.) The apoplectic form, due in hmranirheg p into the 
labyrinth, a s in leukemia. followed, as a rule, by complete deafness in one 
or both ears. (gX The cases associated with progressive inflamma tory disease 
of the labyrinth. (&). Associated with organic changes in the auditory nerves, 
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is in ti l m a y , sometimes iiutuiws, and in fax's of aural vortijjo associated with 
fac i al p & ra lfeison one tiidc*. (-1) t'ascs in which a rf vpilupsy ir 

p rSCCj i Sd a n aud i to ry aura. (It) The moderate attacks which are associated 
with the various middle-ear uiroctlons, with wa\ in the meatus, with violent 
syringing *of the ears, etc., nil of which are juphahly due to increase in the 
intra-labyrintliiiie pressure.^^inicre’s symptoms may occasionally be due to 
temporary, excessive increase-in the perilymph, possibly of angioncurotid 
character. ‘ -- , 

Pyvvtoh'J —/The attack usually sets in suddenly with a buzzing noise in 
the ears and the patient feels as if he was reeling or staggering. He may fool 
himself to be reeling, or the objects about him may seem to lie turning, or the 
•phenomena may be combined. The attack is often so abrupt that the patient 
falls, though, as a rule, ho lyis time to steady himself by grasping some neigh¬ 
boring object. ^There may be slight but transient loss of consciousness. In a 
few minutes, or even less, the vertigo passes ofl* and the patient becomes pale 
and nauseated, a clammy sweat breaks out on the face, and vomiting may 
follow. •. 

" The. tinnitus is described as either a roaring or a throbbing {annul. Ocular 
symptoms mny be present ; thus, jerking of the eyeballs or nystagmus may 
develop during the attack, or diplopia. * • 

Labyrinthine vertigo is paroxysmal, coming on at irregular intervals, some¬ 
times of weeks or months; or several attacks may occur in a day. 

The disturbances of equilibrium, including Hie vertigo, are <ic|H>iident upon 
a disturbance of the functions of the vestibular nerve or of the organs with 
which this nerve is connected, either in its peripheral distribution or by ii^eans 
of its central connection. The auditory symptoms often accompanying it are 
doubtless always due to involvement of the cochlear nerve or ils peripheral 
or central connections. 

—The combination oft t.imi itus with .gi ddines s; with, or- without 
ga stric disturban ce, is sufficient to establish a diagnosis. There are other 
forms of vertigo from which it must be distinguished. The form known ns 
gastrin vertigo, which is associated with dyspepsia and occurs most commonly 
in persons of middle age, is, as a rule, readily distinguished by the a bsen ce 
of tinnitus or evidences of disturbance in the function of the auditory nerve. 
This variety of vertigo is much less common than Trousseau’s description 
would lead us to believe. It is important to note the close connection of vertigo 
with ocular defects. 

Thn-eaidio-vascular vertigo, one of the most common forms, occurs in 
eases of valvular disease, particularly aortic insufficiency, and as frequently 
in ayterio-sclerosis. . 

Enriwmin paralytic Vertigo.—In parts of Switzerland and France there is 
a remarkable form of vertigo described by (Jerlier, which is characterized by 
nttacksfof paretic weakness of the cxtremities£falling of the eyelid^remarkable _ 
depression but witlilretention of consciousness. It occurs also m northern 
Japan,'w^ere Miura says it develops paroxysmally among the farm laborers 
of both sexes and all ages. It is known there as Icubisagari. 

Amfti yertigo mttst be carefully distinguished from attacks ot petit mal, 
or, indeedT of definite epilepsy. It is rare in petit mal to have noises in the 
ear or tu fyll giddiness, but' in the aura preceding an epileptic attack the 
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paliept may foci giddy. Giddiness and transient Ions of nmsnimsnoss mnp 
be associated with organic disease of the brain, more purlieu lari y,bvi lb Inm 
Vomiting also may be present. A careful investigation of the symptoms \w|| 
usually lead to a correct diagnosis. 

The outlook in Meniere’s disease is uncertain. While many cases roeomr 
completely, ip others deafness results and the attacks recur at shorter iuii r- 
vals. In aggravated eases the patient constantly sutlers from vertigo, and 
may even be confined to his bed. 

Treatment, —Uromide of potassium, in 30-grain doses three times a ( ], lv 
is sometimes beneficial. If there is a history of syphilis, the iodide should 
administered. The salicylates are recommended, and Charcot advises tjiiiniue 
to einehonism. In cases in which there is increase in the arterial ten-inn, 
nitroglycerin may ho given, at first in very small.doses, but increasing gradu¬ 
ally. It is not specially valuable in Meniere’s disease, but in the ease- of 
giddiness in middle-aged mere and women associated with arteno-selerosis it 
sometimes acts very satisfactorily. Correction of errors of refraction is some¬ 
times followed by prompt relief of the vertigo. 

Gl^lBSO-PHARYNQEAL .NERVE (N e.rritLii plo«Knphar yn g e.iL.o\ 

The ninth nerve contains both motor and sensory fibres and is also a nerve 
of the special sense of taste to the tongue, it supplies,.-by its motor branches, 
the st Ylo-nhaTyn geus and the middle constrictor of the pharynx. The sensory 
fibres are (distributed to the upper part of the pharynx. 

Symptoms.—Of nuclear disturbance we know very little. The pharyngeal 
syrnpj.oms of bulbar paralysis are probably associated with involvement of die 
nuclei of tills nerve. Lesion of the nerve trunk itself is rare, but it may lw 
-Compressed by tumors or involved in meningitis. Disturbance of the sense of 
taste may result from loss of function of this nerve, in which case it is chiefly 
in the posterior part of the tongue and •soft palate. 

The general disturbances of the sense of taste may here be briefly referred 
to.n Loss of the sense of taste— ugtuaui —may be caused by disturbance of the 
peripheral end organs, as in affections of the mucosa of the tongue. This 13 
very common in the dry tongue of j feiiar or tho furred tongue of dyspepsia 
under which circumstances, as the saying is, p ^ nT, y fb mg alike. .-Stntff 
? rotate, too, such as peppe r, tobacco, or vinegar, may dull or diminish the 
sen§e_pf taste. ((Complete loss may be d ue t p jgvg] v fjn pn ^ of. the nerves oitta 
in their course or in the centres. ■^Perversion of the sense of taste—fijJM 
is rarely found, except as an hysterical manifestation and in the inswtf 
Increased sensitiveness is still more rare. There are. occasional suhjectiv 
sensations of taste, occurring as an aura in epilepsy or as part of tho halls 
cinations in the insane. 

To test the sense of taste the patient’s eyes should be closed and sntal 
quantities of various substances applied to the protruded tongue. The *cns< 
tion should be perceived before the tongue is withdrawn. The-feM»'# i,4 £ HB ‘ 
the most suitable tests : For bitterness, qninin^j for sweetness, a strong solnh® 
of sijgar or saccharin; for acidity, vingggr; and for the salinrtest, comisj 
salt. One of the most important tests is the feeble trnlTnnin tni-*' 1 "^ " r ® 1 
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Pnkomogabtbic Neuve ( Ncrvux rag us). 


The tenth nerve has an important and extensive distribution, supplying 
tin; pharynx, larynx, lungs, heart, (esophagus, and stomach. The nerve may 
be involved at its nucleus along with the spinal accessory and the li\pogtossal, 
foiming what is known as bulbar paralysis. Tl may be compressed* by tumors 
or aneurism, or in the exudation of meningitis, simple or syphilitic. In ifs 
course in the nock the trunk may be-jnvolved by tumors or in wounds. It has 
beonytied in ligature of the carotid, and has been cut in the removal of deep- 
seated tumors. The trunk may be attacked by neuritis. 

The affections of the vagus are best considered in conned ion with the 
distribution of the separate nerves. 

f (°) Pharyngeal Branches.—In combination with the glosso-pharyngeal the 
branches from the vagus form the pharyngeal plexus, from which the muscles 
and mucosa of the pharynx are supplied. In yuiWi/sis due to iinoheiiient of 
this either in the nuclei, as 1 in bulbar paralysis, or in the course of (be nerve, 
as in diphtheritic neuritis, there is difiieulty in swallowing and the food is not 
passed on into the oesophagus. If the nerve on one side only, is involved, the 
deglutition is not much impaired. In these eases the particles of food fre¬ 
quently pass into the larynx, and, when thi! soft palate is involved. into tho 
posterior nares. 

SrxsM of the pharynx is always a functional disorder, usually occurring 
i n hyste rical and-jicrvons people. Gowers mentions a ease of a gentleman 
who could not eat unless alone, on account of the inability to swallow in tbo 
presence of others from spasm of the pharynx. Tins, spasm is. a wull.niiirkiil 
feature in. hydrophobia, and l have seen it in a ease of pseudo-ln dropholma. 

(6) Laryngeal Branches.—The superior laryngeal nerve supplies I lie iliu- 
eous membrane of the larynx above the cords and I lie erico-lhynml muscle. 
The inferior or recurrent laryngeal curves around the arch of the aorta on 


UjTleft side and the subclavian arttry on the right, passes along the trachea 
and supplies the inueosu below tin* cords and ali the muscles of the larynx 
except the crico-thymid and the epiglottidean. K\|ierii»enls lm\e shown Unit 
these motor nerves of the pneumogastric are all derived fmm the spinal 
accessory^ The remarkable course of the recurrent laryngeal nerves renders 
them liable to pressure by tumors within the thorax, particularly by aneurism. 
The following are the most important forms of paralysis: 

(1) P u Armii. I’AKALYBIS of Tins Ahihjotoiw.— In this condition, the 
posterior crico-arytcnoids arc involved and the glottis is not <>|wned during 
RtBWTSfion. The cords may be. close together in the position of phonation, 
and during inspiration may be brought even nearer together by the pressure 
of air, so that there is only a narrow chink through which the air whistles 
with a noisy stridor. This dangerous form of laryngeal paralysis occurs occa¬ 
sionally as a result of cold, or may follow a laryngeal catarrh. I he posterior 
muscles have been found degenerated when the others were healthy he con¬ 
dition may be produced by pressure upon both vagi or upon both recurrent 
nerves. As a central affection it occurs in tabes and bulbar paralysis, but .nay 
be Sien also in hysteria. The characteristic symptoms are inspiratory stridor 
with unimpaired' phonation. Possibly, as (towers suggests many cases of 
so-called hysterical spasm of the glottis are in reality abductor paralysis. 
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Unilateral Abductor Paralysis.-TMs frequently waits from the 
nreiure of W or involvement of one recurrent nerve. Anofeum i. by 
faTSe most a,™ cause, though on the right side the nerve may-fc involved 
in thickening of the pleura. The jjaapioms are hotness or roughness of 
L vo ce ufh as is so common in aneurism. Dyspnma is not often present. 
Xe S on the affected side does not move in inspiration. Bubgwtyr the 
Eductors may also become involved, in which case the phonatfon is still more 

impaired^ Paralysis. —This results from involvement of the lateral 

crico-arytenoid and the arytenoid muscle itself. It is common in hysteria, 
particularly of women, and causes the hysterical aphonia, which may come on 
suddenly. It may result from catarrh, of the larynx or from overuse of the 
voice In laryngoscopic examination it is seen, on attempting phonation, fTiat 
- there is no power to bring the cords together. In this connection the following 
table from Gowers’ work will be found valuable to the student. 


Symptom^. Siqsts. 


Lesion. 


No voice; no cough; 
stridor only dn deep in¬ 
spiration. 

Voice low pitched 
and hoarse; no cough; 
stridor absent or slight 
on degp breathing! 

'Voice little changed; 
cough normal; inspira¬ 
tion difficult and long, 
with loud stridor. 

Symptoms inconclu¬ 
sive; little affection of 
voice or cough. 

No voice; perfect 
cough; no stridor or 
dyspnoea. 


Both cords moder¬ 
ately" abducted and mo¬ 
tionless. 

One cord moderately 
abducted and motionless, 
the other moving freely, 
and even beyond the mid¬ 
dle line in phonation. 

Both cords near to¬ 
gether, and during in¬ 
spiration not separated, 
but even drawn nearer 
together. 

One cord near the 
middle line not moving 
during inspiration, the 
other normal. 

Cords normal in po¬ 
sition ami moving nor¬ 
mally in respiration, 
but not brought together 
on an atteigjt at phonar 
tion. 


Total bilateral palsy. 
Total unilateral palsy. 

Total abductor palsy. 

Unilateral abductor 
palsy. 

Adductor palsy. 


apuif oe ths-Musolbs op the Labynx. —In this the 
are iSed U k not an uncommon affection in children, and has alread 
been""referred to as laryugkaws-etridulus. Paroxysmal attacks oflaryngi- 
JZn are rare in th?St, but cases are described m Which the pahenj 
usually “a young girl, wakes at night in an attack of intense dyspna-a, 
may persist long enough to produce cyanosis. Liveing statethatithey ^ 
replace attacks of migraine. They occur m a characteristic form m 
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natim is complete!? prevented bv \\JJn ° 1 ,ltc,,,p '* to P'“- 

AN^miFM f thC Sl ‘ nS,)ry ™ nw (,f llu ' ll,r 3' nx w rare, 
a r d ? ^.therilicneuriti*- 

aHy associated *with dvxphneia and i * ,m b) l ‘ nto1 ,,M! wiiulpijio. It is tisu- 

aesthesia of the larynx is mra S °" Ui “" ,W pr,W,,t 1,1 > 0 ’^rh, IlypeV- 

branches^of^thc ^and 8 '^’!' f'"* '* for,mxl % *•» ®nimi of 

BCrV mM r,&,1S0 ^ “ ml T, ' U librt ' 8 mhm 

actiLpS 1 ;^JIV'l’Ei.r inl ‘ lbit ’ r lnA ' un ‘ 1 r, " ,,1,iU),h0 

mak cizrsn'isf : Mi r ,W - 

?hS*fh tUm ° r 5,1 ntilk ,, " u,,lsl 01,L ‘ lincuwoffwlric nerve, aud it is said 

vr™ hM •»«—«»««is 

canal 1 licrc mo instances in which persons appear to have lmil voluntary 
control over riie action of the heart. Oheync mentions the.e,^ of CoS 

Jr lmir' 1 ’ Wh ° ( " , 1 U !' 1 ,lle,,r '"‘P'ro when he pleased, and yet by an effort 
he had smf f° m<! » '. u :l b ,ain - which it seetns he had sometimes tried before 
he had sent for us.” Ketmdahon of the hearts action has also followed acid 
d nta ligature of one vagus. Irritation of the nuclei may also be accom¬ 
panied with a neurosis of tins none. Ou the other hand, when there is com- 
PlslOUSfeitt of the vagi, the inhibitory action may be abolished and the 

VU Ml bWay - Tl,,; ]u ^ Hctiwi is (hen greatly 
mc^ased. This is seen m some instances of diphtheritic neuritis firf 
involvement of the nerve by tumors, or its accidental removal or ligatfirc. 
Complete loss of function of one vagus, however, limy not be followed by any 
symptoms. J J 


(3> Sensory symptoms on the part of the cardiac branches are very varied. 
Normally, the heart's action proceeds regularly without the participation of 
consciousness, but the unpleasant feelings and sensations of,palpitation and 
^pam are conveyed to the brain through this nerve. How far the fibres of the 
pneumogastnc are involved in angina it is impossible to say. The various 
disturbances of sensation are descrilied under the eurdiac neuroses. 

, (d) Pulmonary Branches.— We know very little of the pulmonary branches 

of .th e va gi. The motor fibres are stated- to oonf rol the action of the bronchial 
mii8des7and it has long been held that asthma may be a neurosis of these 
fibres. The various alterations in the respiratory rhythm are probably due 
more to changes in the centre than in the nerves ihemselves. 


(e) Gastric and (Esophageal BranSkea.— The muscular movements of these 
part8 _6re pr esided over by the vagi ttd (vomiting is induced through them, 
usually reflexly, but also by direct irritation, aiuxuasningitis. .Spasm of the 
oesophagus generally occurs with other nervous phenomena. Giatndgia may 
sometimes be due to cramp of the stomach, but is more commonly a sensory 
disturbance of tEIs’nerve, due to direct irritation of the peripheral ends, or 
18 a neuralgia of the terminal fibres. ' ( Hujiger is said to be a sensation aroused 
by the pneumogastnc, and some forms^n nervous dyspepsia probably depend 
upon disturbed function of this nerve. The severe gastric crises which occur 
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in locqmotor ataxia are due to central irritation of the nuclei. Some describe 
exophthalmic goitre under lesions of the vagi. " 

■ 

(• 

Spinal Accessory Nerve ( Nervus accessorius). 

Paralysis .— 1 The smaller orinteraal part of this.nerve joins the vagus and 
is distributed through it to the laryngeal muscles. The larger external part 
is distributed to the stemo-mastoid and trapezius muscles. 

The nuclei of the nerve, particularly-of the accessory part, may be in¬ 
voked m liuibar .paralysis. The nuclei of the external portion, situated as 
they are in the cervical cord,'may be attacked in progressive degeneration of 
the motor nuclei of the cord. The nerve may be involved in the exudation of 
meningitis, or be compressed by tumors, or in caries. The symptoms of paraly¬ 
sis of the accessory portion 'which joins the vagus have already been given in 
the account of the palsy of the laryngeal branches of the pneumogastric. Dis¬ 
ease or compression of the external portion is followed by paralysis of the 
stemo-mastoid arid of the trapezius on the same side, i In paralysis-ef-one 
steraewnastoid, .the patient rotates the head with difficulty to the opposite 
side, but there is no torticollis, though in some cases the head is held obliquely. 
As the trapezius is supplied in jlart from the cervical nerves, it is not com¬ 
pletely paralyzed, but the portion which passes from the occipital bone to the 
acromion is functionless. The paralysis of the muscle is well seen when the 
patient draws a deep breath or shrugB the shoulders. The middle-portion of 
the .trapezius i»~also weakened, the shoulder droops a little, and the angle 
of thejseapula is retated inward by the action of the rhomboids and the levator 
annuli scapula:. Elevation of the arm is impaired, for the trapezius does not 
fix the scapula as a point from which the deltoid can work. 

Ift_progressiye_ muscular atrophy we sometimes see bilatera l paralysis of 
the se muscl es. Thus, if the sterno-mastoids arc affected, the heacTtends to 
fall back; when the trapezii are involved, it falls forward, a characteristic 
attitude of the head in many cases of progressive muscular atrophy. Gowers 
suggests that lesions of the accessory in difficult labor may account for those 
cases in which during the first year of life the child has great difficulty in 
holding up the head. In children this drooping of the head is an important 
symptom in cervical meningitis, the result of earies. 

The treatment of the condition depends much upon the cause. In the 
central nuclear atrophy but little can be done. In paralysis from pressure 
the symptoms may gradually be relieved. The paralyzed muscles should he 
stimulated by electricity and massage. 

Accessory Spasm. — (Torticollis; Wryneck.) —The forms of spaMii 
affecting the cervical muscles are best considered here, as the muscles supplied 
by the accessory are chiefly, though not solely, responsible for the condition. 
The following forms may be described in this section: 

' (a) Congenital Torticollis. —This conditton, also known as fixed torti¬ 

collis, depends upon the shortening and atrophy of the stemo-mastoid on 
one side. It occurs in children and may not be noticed for several years mi 
account of the shortness of the neck, the parents often alleging that it has 
only recently come on. It affects the right side almost exclusively. A ro- 
marlmhle circumstance in connection with it is the existence of facial asym- 
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anetry noted by Wilks, which appears to lie an essential pari of this congenital 
form. It Veurred in G cases reported by (loldiiig-Bird. In congenital wry¬ 
neck.the sternomastoid is shortened, hard and iirin, and in a iimdjliop of 
more or less advanced atrophy. This must Jki distinguished from tlio local 
thickening in the sterno-mastoid due to rupture, which may occur at the timo 
of birth and produce an induration or muscle callus. Although the sterno¬ 
mastoid is almost always affected, there arc rare cases in which the tihrmfs 
atrophy affects the trapezius. This form of wryneck in itself is unimportant, 
since it is readily relieved by tenotomy, hut Holding-Bird states that the facial 
asymmetry persists, or indeed may, as shown by photographs in my case, be¬ 
come more evident. With reference to the pathology of the affection, (Jolding- 
Bird concludes that the facial asymmetry and the torticollis arc integral parts 
of one affection which has a central origin, and is the counterpart in the head 
and neck of infantile paralysis with talipes in the fool. 

( b ) Spasmodic Wiivnkck. —Two varieties of this spasm^oceur, the tonic 
and the clonic, which may alternate in the same ease; or, as is most common, 
they are separate and remain so from the outset. The disease,is most frequent, 
in adults and, according to (lowers, more common in females. In America 
it is certainly more frequent in males. Of the 8 or JO cases which came 
under my observation in Montreal and Philadelphia, all were males. In 
females it may be an hysterical manifestation. There may be a marked neu¬ 
rotic family history, but it is usually impossible to li\ upon any definite etio¬ 
logical factor. Some cases have followed cold; others a blow. Brissuud lias 
described what he calls mental torticollis. It is usually met with in neuras¬ 
thenic patients and in elderly persons, uml consists of a clonic sfuisin of the 
rotators of the head. 

The symptoms are well defined. In the tonic form the contracted sterno¬ 
mastoid draws the occiput toward the shoulder of the affected side; the chin 
is raised, and the face rotated to the other shoulder. The sterno-mastoid may 
be affected alone or in association .with the trapezius. When the latter is 
implicated the head is depressed still more toward the same side. In long¬ 
standing cases these muscles arc prominent and very rigid. I here may he 
some curvature of the spine, the convexity of which is toward the sound side. 
The cases in which the spasm is clonic arc much more distressing mid serious. 
The spasm is rarely limited to a single muscle. The sterno-mastoid is almost 
always involved and rotates the head so as to approximate the mastoid proc¬ 
ess to the inner end of the clavicle, turning the face to the opposite side and 
raising the chin. When with this the trapezius is affected, the depression of 
the head toward the same side is more marked. The head is drawn somewhat 
backward; the shoulder, too, is raised by its action. According to (lowers, the 
splcnius is associated with the sterno-mastoid about half as frequently as the 
trapezius. Its action is to incline the head and rotate tt slight y toward 
the same side. Other muscles may be involved, such as he scalenus and 
plat™ myoides; and in rare cases the head may he rotated by the deep cervi¬ 
cal muscles, the rectus and obliques. There arc cases in which the spasm » 
bilateral, causing a backward movement—the retro-collie spasm I his may 
he either tonic or clonic, and in extreme cases the face is horizontal and looks 

1 These clonic contractions may come on without warning, or lie preceded 
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for a time by irregular pains or stiffness of the neck. The jerking movements 
recur'every few moments, and it is impossible to keep the head still for more 
thap a minute or two. In time the muscles undergo hypertrophy and may be 
distinctly larger on one side than the other. In some cases the pain is consid¬ 
erable; in others there is simply a feeling of fatigue. The spasms cease dur¬ 
ing sleep. Emoti on, excitement, and fatigue increase them. The spasm may 
extend from the muscles of the neck and involve those of the face or of the 
.armB. 

The disease varies much in its course. Oases occasionally get well, but 
the great majority of them persist, and, even if temporarily relieved, the 
disease frequently recurs. The affection is usually regarded as a functional 
neurosis, but it is possibly due to disturbance of the cortical centres presiding 
over the muscles. . 

Treatment .—Temporary relief is sometimes obtained; a permanent euro 
is exceptional. .Various drugs have been used, but rarely with benefit. Occa¬ 
sionally, large doses of brom ide will lessen the intensity of the spasm. Mor¬ 
phia, subcutaneously, has been successful in some reported cases, but there 
is the great danger of establishing the morphia habit. Jdajyanism may be 
tried. Counter-irritation is probably useless. Fixation of the head mechan¬ 
ically can rarely be borne by the patient. These obstinate eases fall ultimately 
into the hands of the surgeon, and the operations of stretching, division, and 
excision of the accessory nerve and division of the muscles have been tried. 
Temporary relief may follow, but, as a rule, the condition returns. Risien 
Russell thinks that resection of (lie posterior branches of the upper cervical 
nerves is dost lively to give relief, and this has been done by Keen and 
other£ 

•(c) The nodding spasm of children may here be mentioned as involving 
chiefly the muscles innervated by the accessory nerve. It may be a simple trick, 
a form of habit spasm, or a phenomenon of epilepsy (E. nutans), in which 
case it is associated with transient loss «f consciousness. A similar nodding 
spasm may occur in older children. In women it sometimes occurs aB an hys¬ 
terical manifestation, commonly as part of the so-called salaam convulsion. 

Hypoglossal Nerve. 

This i s the motor nerve of the tongue and for most of thejnuscles attached 
to the hyoid bone. Its cortical centre is probably TheTower part of the ante¬ 
rior central gyrus. 

Paralysis. — (1) CnimriAj ,, Lesion.— The tongue is often involved in hemi¬ 
plegia, and the paralysis may result from a lesion of the cortex itself, or of 
the fibres as they pass to the medulla. It does not occur alone and is consid¬ 
ered with hemiplegia. There is this difference, however, between the cortical 
and other forms, that the muscles on both sides of the tongue may be more or 
«■ less affected but do not waste, nor are their electrical reactions disturbed. • 

(2) NncLg^R and. uleha-nuolear lesions of the hypoglossal result from 
slow progressive degeneration, as in bulbar paralysis or in locomotor ataxia: 
occasionally there is acute softening from obstruction of the vessels. The 
nuclei of both nerves are usually affected together, but may be attacked sepa¬ 
rately. Tmjjna and lead jjoisqning have also' been assigned as causes. The 
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dbres tiuiy be damaged by a tumor, ami al the base by meinng ilis; or tin' nerve 
is sometime involved in the condylar foramen by disease of the skull, ft may 
be involved in its course in a sear, ns in Hirkelt's ease, or compressed bv a 
tumor in the parotid region. As a result, jhero is loss of function in the 
nerve fibjes and the tongue undergoes atrophy on the nltccted side. It is 
protruded toward tlic paralyzed siile and may show librillarv twitching. 

The symptoms of involvement of one hypoglossal, either at fls centre or in. 
its course, are those of unilateral paralysis and atrophy of the tongue. When, 
protruded, it is pushed toward the iiflechxl side, and there are fibrillary twiteh- 
ings. The atrophy is usually marked and the mueous membrane on the affected 
side is thrown into folds. Articulation is not. much impaired in (lie unilateral 
affection. There is a remarkable triad of symptoms, to which lliigldings 
Jackson first called attention—i(unilateral hemi-utropliy of (be tongue, loss of 
power in the palate muscle, with paralysis of the larynx on the same side. 
When the disease is bilateral, the tongue lies,almost motionjess in the floor 
of the mouth; it is atrophied, and can not he protruded. Kpueeli mid mnsti- 
oatioa arc extremely dillicnlt and deglutition may he impair«|. If the seat of 
the disease is above the nuclei, there may be little or no wasting. The condi¬ 
tion is seen in progressive bulbar paralysis and occasionally in progressive mus¬ 
cular atrophy. » , 

Th&duigno.vs is readily made and the situation of the lesion can usually 
be determined, since when supra-nuclcar there is associated hemiplegia mid 
no wasting of the muscles of the tongue. Nuclear disease is only occasionally 
unilateral; most commonly bilateral and part of a bulbar paralysis. II should 
be borne in mind that the fibres of the hypoglossal may be ipvolved within the 
medulla after leaving their nuclei. In such a case there may he paralysis of 
the tongue on one side and paralysis of the limits on the opposite side, and the 
tongue, when protruded, is pushed toward the sound side. 

Spurn. —This rare affection may be unilateral or bilateral. It is most fre¬ 
quently a part of some other convulsive disorder, such as epilepsy, chorea, or 
spasm of theiacial muscles. In some cases of si uttering, spasm of the longue 
precedes the explosive utterance of the words. It may occur in hysteria, and 
is saidTolbUow reflex irritation in the fifth nerve. The most remarkable, eases 
are those of paroxysmal clonic spasm, in which the tongue is rapidly thrust in 
and out, as many us forty or fifty times a minute. Jn the ease reported by 
Gowers the attacks occurred during sleep and continued for a year and a half. 
The spasm is usually bilateral. Wendt has reported a case in which it was 
unilateral. The prognosis is usually good. 


XV. DISEASES OF THE SPINAL NERVES. 

CunvrcAi, Plexus. 

(1) Oooipito-cervical Neuralgia.— This involves the nerve territory sup¬ 
plied by the occipitalis major and minor, and the auricular.* magnus nerves. 
The pains are chiefly in the back of the head and neck and in the ear. The 
condition mavJfollow cold and is sometimes associated with stiffness of the 
neelr or WiiSkT TTnless connected with it there exists disease of the bones 
or unless it is due to pressure of tumors, the outlook is usually good. There 
67 
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arc tender points midway between tbc mastoid process and the spine and just 
above Che parietal eminence, and between the stemo-mastoid and tljja trapezius. 
The affection may be due to direct pressure in carrying heavy weights., 

(2) Pressure of Cervical Bjbs. —It is remarkable how common is this 
anomaly, and the X-rays have shown that a series of cases of (a) wasting 
of one arm, particularly of the small muscles of the hands, occurring some- 
.imes in families, (6) neuralgic and panesthelie conditions,, and (c) local 
ipasms of the muscles of the hand, are due to the pressure of a cervical rib on 
;he nerves. The diagnosis is readily made and prompt relief follows removal 
3f the rib. 

(3) Affections of the Phrenio Nerve. —Paralysis may follow a lesion in 
the anterior horns at the level of the third and fourth cervical nerves, or may 
be due to compression of the nerve by tumors or aneurism. More rarely 
paralysis results from neuritis, diphtheritic or saturnine. 

When the diaphragm is paralyzed respiration is carried on by the intercos¬ 
tal and accessory muscles. When the patient is quiet and at rest little may be 
noticed, but the abdomen retracts in inspiration and is forced out in expiration. 
On exertion or even on attempting to move there may be dyspnoea. If the 
paralysis sets in*8uddenly there may be dyspnoea and lividity, which is usually 
temporary (W,. Pasteur). Interaurrent attacks of bronchitis seriously aggra¬ 
vate the condition. Difficulty in coughing, owing to the impossibility or 
drawing a full breath, adds greatly to the danger of this complication. 

When the phrenic nerve is paralyzed on one side the paralysis may be 
scarcely noticeable, but Careful inspection shows that the descent of the dia- 
plirugm is much less on the affected side. 

The diagnosis of paralysis is not always easy, particularly in women, who 
habitually use this muscle less than men, and in whom the diaphragmatic 
breathing is less conspicuous. Immobility of the diaphragm is not uncommon, 
particularly tin diaphragmatic pleurisy, in large effusions, and in extensive 
emphysema. The muscle itself may be Regenerated and its power impaired. 

Owing to the lessened action of the diaphragm, there is a tendency to 
accumulation of blood at the bases of the lungs, and there may be impaired 
resonance and signs of oedema. As a rule, however, the paralysis is not con¬ 
fined to this muscle, but is part of a general neuritis or an anterior polio¬ 
myelitis, and there are other symptoms of value in determining its presence. 
The outlook is usually serious. Pasteur states that of 15 cases following diph¬ 
theria, only 8 recovered. The treatment is that of the neuritis or polio-myelitis. 

Hiccough. —Here may, perhaps, best be considered this remarkable syrop- 
■ tom, caused by intermittent, Budden contraction of the diaphragm. The mech¬ 
anism, however, is complex, and while the afferent impressions to the respira- 
toiy centre may be peripheral or central, the efferent are distributed through the 
phrenic nerve to the diaphragm, causing the intermittent spasm, and through 
the laryngeal branches of the vagus to the glottis, causing sudden closure as 
«the air is rapidly inspired. W. Langford Symes groups the cases into: , 

(а) Inflammatory, seen particularly in affections of the abdominal vis¬ 
cera, gastritis, peritonitis, hernia, internal strangulation, appendicitis, suppu¬ 
rative pancreatitis, and in the severe forms of typhoid fevgr. 

(б) Ikbitativk, as in the direct stimulation of the diaphragm when ven 
hot substances are swallowed, in disease ol the oesophagus near the diaphragm. 
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hysteria, epilepsy, shock, or cerebral tumors. Of those cases Hi., hysterica 
are, perhups, the most obstinate. - nuU 

The. treatment is often very unsatisfactory Sometimes in tin .. 

forms a sudden roller irritation a,It check d/al once, Headers 
Symposium will remembe tha, the physician lirvxuuacLu* recommended m 
Austpphanes who had hiccough fii.m eating too much, cither/1« hold his 
hioath (which for trivial forms of hiccough ,» very satisfacb.n )[Tr lo ZrZ 
WithA little water; lull if it stilt continued. •• trcklu your nose with something 
and sneeze, and if yon sneeze once or (Mice even (lie imj-violent hiccough 
is sure to go the attack must tunc been of some severity. as it is staled 

subsequently that the hiccough lh)1 Jm | .^appear mild ..ad 

resorted to the sneezing. • ' 

/ Ico, a teaspoonful of salt and lemon-juice, or salt and vinegar, or a tea¬ 
spoonful of raw spirits may be tried. When the hi.cough is due to gastric 
irritation, lavage is sometimes promptly cuialne. I saw a case of a week's 1 
duration cured by a hypodermic injection of gr. ( of apomorplim. In obsti- 1 ' 
nate cases (lie various antispasmodics lane been used in*succession., I’ilo-r. 
carpine has been reeommended. The ether spray on the epigastrium niav lie 
promptly curative. Hypodermics of morphia, iiilialalions of chloroform, (lie 
use of nitrile of amyl and of nitroglycerin, tune been benelicial in some cases. 
Galvanism over the phrenic nerve, or pressure on the nerves, applied Mwcdi : 
the heads of (lie slerno-cleido-mastrild muscles may lie used. Strong traction 
upon the tongue may give immediate relief. 


Hr win u. I’i.iai s 

(1) Combined Paralysis.—The plexus nun he involved in (lie supracla¬ 
vicular region by compression of I lie nerve trunks as they leave the spine, or by 
tumors and other morbid processes in the on k Heli mH Im rbiviele lesions are 
more common and result from injurii . following si wIoluUmii or fruelure. some¬ 
times; from ^neuritis. A oomoat rib may bad to a pressure paraly-is of 
the lower cord of the plexus. A not infrequent form of injury in this re¬ 
gion follows-falls or blows on tho nock, which by lateral Ilex ion of the 
bead and depression of the shoulder seriously stretch the plexus. The en¬ 
tire plexus may be ruptured and the arm lie totally pnrulv/cd. The rupture 
may occur anywhere between the vertebra' and the clavicle, anil involve 
“H the cords of the plexus, or only the upper ones. The so-called "obstet¬ 
rical palay,” duo to drawing apart of the head and I lie shoulder during 
delivery, is an instance of this sort of injury. In these cases, however, the 
rupture of the plexus is usually only a partial one, involving its upper cord 
alone, so that the deltoid, .biceps, supra- and infra-spinati, brjichialis anticus, 
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and'Supinator longus muscles may alone be affected. When the entirg plexus 
h as be en raptured a complete motor., and sensory paralysis of themrm is pro¬ 
duced. • The roots may even he tom away from the spinal cord. Theqaupfl will 
then be contracted on the side of the injury, and the arm hang from the body 
like a flail. Another common cause of lesion of the brachial plexus fi luxation ' 
of the head of the humerus, particularly the subcoracoid form. 

A primary neuritis of the brachial plexus is rare. More commonly the 
•process is an ascending neuritis from a lesion of a peripheral branch, involving 
first the radial or ulnar nerves, and spreading upward to the plexus, producing 
gradually complete loss of power in the arm. 

(2) lesions of Individual Serves of the Plexus. —(a) Long Thoracic 
Nerve.— S err at us paralysis follows injury to this nerve in the neck, usu¬ 
ally by direct pressure in carrying loads, and i* very common in soldiers. 

It may be due to a neuritis following an acute infection or exposure. Isolated 
serratus paralysis is rare. It "usually occurs in connection with paralysis of 
other muscles of the shoulder girdle, as in the myopathies and in progressive 
muscular atrophy! Concomitant trapezius paralysis is the most frequent. In 
the isolated paralysis there is little or no deformity with the hands hanging 
by the sides. There is slight abnormal obliquity of the posterior border of the 
scapula and prominence of the inferior angle, but when, as so commonly hap¬ 
pens, the middle part of the trapezius is also paralyzed, the deformity is 
marked. The shoulder is at a lower level, the inferior angle of the scapula 
is displaced inward and upward, and the superior angle projects upward. 
When the a.rms are held out in front at right angles to the body the scapula 
becomes winged and stands out prominently. The arm can not, as a rule, 
be raised above the horizontal. The outlook of the cases due to injury or to 
neuritis is good. 

(6) ClBDUiufLEX Nerve. —This supplies tho deltoid and the teres minor. 
The nerve is apt to be involved in injuries, in dislocations, bruising by a 
crutch, or sometimes by extension of inflammation from the joint. Occasion¬ 
ally the paralysis arises from a pressure neuritis during an illness. As a con¬ 
sequence of loss of power in the deltoid, the arm can not be raised. The wast¬ 
ing is usually marked and changes the shape of the shoulder. Sensation may 
also be impaired in the skin over the muscle. The joint may be relaxed and 
there may be a distinct space between the head of the humerus and the 
acromion. 

(c) Unacuxo-BpiiUL Pa ral ysis : Radial Paralysis. —This is one of the 
most common of peripheral palsies, and results from the exposed position <>[ 
the musculo-spiral nerve. It is often bruised in the use of tho crutch, hv 
injuries of the arm, blows, or fractures. It is frequently injured when a 
person fall* asleep with the arm over the back of a chair, or by pressure of 
the body upon the arm when a person is sleeping on a bench or on the ground. 

It may be paralyzed by sudden violent contraction of the triceps. It is sonn- 
* times involved in a neuritis from cold, but this is uncommon in comparison 
with other causes. The paralysis of lead poisoning is the result of involve¬ 
ment of certain branches of this nerve. 

A lesion when high up involves the triceps, the brachialis anticus, and the 
supinator longus, as well as the extensors of the wrist and fingers. Natural!', 
m Ineinna Inst ahmro +Vio elhnw the nrm muscles and the Rimini) tor lontTUS arc 
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spared.. The most characteristic feature of the paralysis is the wrist-drop and 
the inability to extend the first phalanges of the lingers and thumb. In' the 
pressure palsies the supinators are usually involved and the movements of 
supination can not be accomplished. The sensations may 1 m; impaired, or there 
may be marked tingling, but the loss of sensation is rarely so pronounced as 
that of motion. 

The affectitm is readily recognized, but it is sometimes dillieiilt to say upon 
what it depends. The sleep and pressure palsies are. as a rule, unilateral um\ 
involve the supinator longus. The paralysis from lead is bilateral and the 
supinators are unaffected. Bilateral wrist-drop is a very common symptom 
in many forms of multiple neuritis, particularly the alcoholic; hut the mode 
of onset and the involvement of the legs and aims are features which make the 
diagnosis easy. The duration and course of the miisculo-spirnl paralyses are 
very variable. The pressure pukies may disappear in a few days. Recovery’ 
is the rule, even when the affection lasts for many weeks. Tin; electrical exam¬ 
ination is of importance in the prognosis, and the rules laid down under 
paralysis of the facial nerve hold good here. •. 

The treatment is that of neuritis. 

(d) Ulnae Nkkvk. —The motor branches supply the ulnar half of the deep 
flexor of the fingers, the muscles of the liltIfc linger, the mlerossei, the adduc¬ 
tor and the inner head of the short flexor of the thumb, and the ulnar flexor 
of the wrist. The sensory branches supply the ulnar side of the hand—two 
and a half fingers on the back, and one and a half fingers on the front. Pural- 
ysis may result from pressure, usually at the elbow-joint, although the nerve 
is here protected. Possibly the neuritis in the ulnar norvje in srtipe cases of 
acute illness may be due to this cause, dowers mentions the case of*u lady 
who twice had ulnar neuritis after confinement. Owing to paralysis of* tho 
ulnar flexor of the wrist, the hand moves toward the radial side; adduction 
of the thumb is impossible; the first phalanges cun not be flexed, und tho 
others can not be extended. In long-standing cases the first, phalanges are 
overextended and the others strongly flexed, producing the claw-hand; but this 
is not so marked as in the progressive muscular atrophy. 1 he loss of sensa¬ 
tion corresponds to the sensory distribution just mentioned. 

(e) Median Nkkve.— 1 This supplies tho flexors of the fingers except the 
ulnar half of the deep flexors, the abductor and the flexors of the thumb, the 
two radial lumbricales, the pronators, and the radial flexor of the wrist. The 
sensory fibres supply the radial side of the palm and the front of the thumb, 
the first two fingers and half the third finger, and the dorsal surfaces of tho 


same three fingers. . . 

This nerve is seldom involved alone. Paralysis results frojn injury and 
occasionally from neuritis. The signs are inability to pronale Jhe forearm 
beyond the mid-position. The wrist can be flexed only toward the ulnar side; 
the thumb can not be opposed to the tips of fingers. The second phalanges 
can not be flexed on the first; the distal phalanges of tho first and second 
fingers can not be flexed; but in the third and fourth 
be performed by the ulnar half of the flexor pro undus 1 he loai °* ^^1011 
is in the region corresponding to the sensory distribution ^dy mention«l. 
The wasting of the thumb muscles, which is usually marked m this paralysis, 
gives to it a characteristic^ appearance. 
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Lumbar and Sacral Plexuses. 

The lumbar plexus is sometimes invdlved iu-grosidths oi the lymph-gitads, 
in psoas abscess, and in disease <jf the bones of the vertebra). Of its branches 
the obturator nerve is occasionally injured during parturition. When para¬ 
lyzed the power is lost over the adductors of the thigh and one leg can not 
life crossed over the other. Outward rotation is also disturbed! The anterior 
crural nerve is sometimes involved in wounds or in dislocation of the”hip-joint, 
less commonly during parturition, and sometimes by disease of the bones and 
in psoas abscess. The special symptoms of affection of this nerve are paralysis 
of the extensors of the knee Vith wasting of the muscles, anesthesia of the 
antero-lateral parts of the thigh and of the’inner side of the leg to the big 
toe. This nerve is sometimes involved early in growths about the spine, and 
there may be pain in its area of distribution. Loss of the power of abducting 
the thigh results from paralysis of the gluteal nerve, which is distributed to 
the gluteus medius and minimus muscles. 

External Cutaneous Nerve .—A peculiar form of sensory disturbance, con¬ 
fined to the territory of this nerve, was first described by Bernhardt in 1895, 
and a few months later by Roth, who gave it the name of meralgia paraesthet¬ 
ica. The disease is probably due fo a neuritis which seems to originate in that 
part of the nerve where it passes under Poupart’s ligament, just internal to 
the anterior superior iliac spine. The nerve is usually tender on pressure at 
this point. The disease is more common in men. Musser and Sailer in 1900 
collected 99 cases, of which 75 were in men. A large number of the cases are 
attributable to direct traumatism or to simple pressure on the nerve by the 
aponeurotic canal through which it passes. Pregnancy is among the more 
conimon causes in women. The sensory disturbances consist of various forms 
of parffisthesia located over the outer side, of the thigh, oftentimes with some 
actual diminution in the acuity of sense perception. The symptoms in varying 
intensity may persist for years, and the discomfort in some cases be so great, 
and so much exaggerated even by the mere touch of the clothing, that patients 
may be greatly incapacitated thereby. Excision of the nerve as it passes under 
Poupart’s ligament has given good results. 

The sacral plexus is frequently involved in tumors and inflammations 
within the pelvis and may be injured during parturition. Neuritis is com¬ 
mon, usually an extension from the sciatic nerve. 

Of the branches, the sciatic nerve, when injured at or near the notch, eauset 
paralysis of the flexors of the legs and the muscles below the knee, but injur) 
below the middle of the thigh involves only the latter muscles. There is aW 
anaesthesia of the outer half of the leg, the sole, and the greater portion ol 
the dorsum of the foot. Wasting of the muscles frequently follows, and then 
may be trophic disturbances. In paralysis of one sciatic the leg is fixed at 
the knee by the action of the quadriceps extensor and the patient is able tc 
'walk. 

Paralysis of the small sciatic nerve is rarely seen. The gluteus maximu 
is involved and there may be difficulty in rising from a seat. There is a str'q 
of anaesthesia along the back of the middle third of the thigh. 

External Popliteal Nerve .—Paralysis involves the perontei, the long ex 
tensor of the toes, tibialis anticus, and the extensor brevis digitorum. Tb 
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%nkle can.not be lie.Mil, resulting in a condition known as foot-drop, and as 
the toes caAnot be raised the whole leg must lie lifted, producing the charac¬ 
teristic steppage gait seen in so many*forms of peripheral neuritis. In long¬ 
standing cases the foot is permanently extended and there is wasting of'tho 
anterior tibial and peroneal muscles. The loss of sensation is hi the outer 
half of the front, of the leg and on the dorsum of (lie foot. 

Internal Popliteal Nerre .— When paralwcd, plantar Ilex ion itf the foot and 
flexion of the toes are impossible. The foot can not be adducted, nor can the 
patient rise on tiptoe. In long-standing eases talipes calcaneus follows and 
the toes assume a elaw-like position from secondary contracture, due to o\er- 
extension of the proximal and flexion of the second and third phalanges. 


Sciatica. 

This is, as a rule, a neuritis cither oT the .sciatic nerve or of its cords of 
origin. It may in some instances he a functional neurosis or neuralgia. 

It occurs most commonly m adult males. A history of jiieumal ism or of 
ggjit is present in many cases. Exposure to cold, particularly after heavy 
muscular exertion, or a severe welting are not uncommon causes. Within the 
pelvis the nerves may he com pressed by bii'ge ovarian or uteryie tumors, by 
lymphadcnomala, by the fielal head during labor; occasionally lesions of the 
hipsjoint induce a secondary sciatica. More commonly, however, the condition 
is due-to-chrome arthritis of the spinal column. The condition of the nerve 
has been examined in a few cases, and it lias til leu Ink'll seen in the operation 
of stretching. It is, as a rule, swullen, reddened, and in a imidilfoii of inter¬ 
stitial neuritis. The affection may he most intense at tho sciatic notch or in 
the nerve about the middle of the thigh. (i • 

Of the symptoms, pain is the most constant and troublesome. I lie onset 
may bo severe, with slight pyrexia, hut, as a rule, it is gradual, and for a time 
there is only slight pain in the back,of the thigh, particularly m certain posi¬ 
tions or after exertion. Soon the pain becomes more mleiise, and instead of 
being limited to the upper portion of the nerve, extends down the thigh, reach¬ 
ing the foot and radiating over (he entire distribution of the nerve, the 
patient can often point out the most sensitive spots, usually at the notch.or 
in the middle of the thigh; and on pressure these are exquisitely painful, ihe 
pain is described as gnawing or burning, and is. Usually constant, hut ill some 
instances is paroxysmal, and often worse at night. Op walking d may he very, 
great; the knee is bent and the lialient treads on the toes, so as o relieve the 
tension on the nerve, in protracted eases (here , nay be mu el, wasting of 
the muscles, hut the reaction of degeneration can seldom be obtained. In these 
chronic cases cramp may occur ami fibrillar contractions. Herpes may develop, 
but this is unusual. In rare instances the neunl.s ascends and involves tho 

8P /mvTduration and course arc extremely variable. As a rule it is an oh, 
stiaatedbtik lasting for months, or even, with slight remissions, for years. 

uncommon, and the disease mav he relieved ,n one nerve only 
to appear in the other. In the severer forms the patient is bedridden, and 
such*cases prove among tho most distressing and trying winch the physician 

is called upon to treat. 
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In the diagnosis it is important, in the first place, to determine whether^ 
the disease is primary, or secondary to'some affection of the pebdk or of the 
spinal pord. A careful rectal-examinatiah should be made, and, in women, 
pelvic tumor should be excluded Lug ibago m ay be confounded with it. ^Af¬ 
fections of the hip-joint, are easily distinguished by the absence of tenderness 
in the course of the nerve and the sonse-of-paw-oa-raovement of the hip-joint 
or on pressure in the region of the trochanter. ZThere arc instances ofjsacxo- 
jliamdlacase in which the patient complains of pain in the upper parrof the 
thigh, which may sometimes radiate; but careful examination will readily 
distinguish between the affections.Pressurejjn thc nerve trunks of the cauda 
equina, as a rule, causes bilateral pain and disturbances of sensation, and, as 
double sciatica is rare, these circumstances always suggest lesion of the nerve 
roots. ^Between the..severe lightning pains of tabea^ad sciatica the differences 
* ar e usually .well defined. * 

Treatment.— The spinal column should be carefully and systematically ex¬ 
amined, for numerous cases have been relieved by orthopedic. procedures. The 
pelvic organs should also bo investigated. Constitutional conditions, such as 
rheumatism and gout, should receive appropriate treatment. In a few cases 
with pronounced rheumatic history, which come on acutely with fever, the 
i.salicylatea.seem to do good. Inf other instances they are quite useless. If 
there is ajsuspicioa of syphilis, the iodide of potassium should be employed, 
and ir&ganty cases salines. 

-ilesl in bed with fixation of the limb by means of a long splint is a most 
valuable method of treatment in many cases, one upon which Weir Mitchell 
has specially insisted. I have known it to relieve, and in some instances to 
cure, dbstinate and protracted cases which had resisted all other treatment. 
^-Hydrotherapy is sometimes satisfactory, particularly the warm baths or the 
mud baths. Many cases are relieved by a prolonged residence at one of the 
thermal springs. 

< Antipyrin, antifebrin, and quinine arewf doubtful benefit. 

-| I peal applications are more beneficial. The hot-iron or the thermo-eautery 
or blisters-relieve the pain temporarily. Deep injections into the .nerves give 
great relief and may be necessary for the pain. It is best to use.cocaine at 
first, in doses of from an eighth to a quarter of a grain. If the pain is un¬ 
bearable'morphia may be used, but it is a dangerous remedy in sciatica and 
should be withheld as long as possible. The disease is so protracted, so liable 
to relapse, and the patient’s morale so undermined by the constant worry and 
the sleepless nights, that the danger of contracting the morphia habit is very 
great. On no consideration should the patient be permitted to use the hypo¬ 
dermic needle himself. It is remarkable how promptly, in some cases, the 
at rti n fiii r wi «w .afa the nerve will relieve the pain; Acupuncture 
may.also be tried; the needles should be thrust deeply into the most painful 
spot for a distance of about 2 inches, and left for from fifteen to twenty 
minutes. The injection of chloroform into the nerve has also been reerfta- 
mended. 

Electricity-is an uncertain remedy. Sometimes it gives prompt relief; in 
other cases it may be used for weeks without the slightest benefit. It is most 
serviceable in the chronic cases in which there is wasting of the legs, and 
should be combined with massage. The galvanic current should bo used; a 
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lkt electrode should be placed over the viatic notch, and a smaller one used 
along the fcurse of the nerve and its branches, la. very, obstinate cases'nerve- 
stretching may be employed. It Ms sometimes successful* but in other in- 
stances the condition recurs and is as bad a* ever. 


G. general and functional diseases. 

L ACUTE DELIRIUM (QglTs Mania). 

Definition.—Acute delirium which runs a njpidlv fatal course, with alight 
fever, and in which post mortem no lesions are found sullieicnt to account for 
the disease. 

Eti o l ogical factors are emotional strata, menial shock and djstrcss, physical" 
pain, toxaeqyia or infection. It may occur during convalescence from fevers. 
It is a rare disease, and almost all authors arc agreed that, with few exceptions, 
it ia peculiar to women. Cases are reported by many old writers under the 
term brain fever or phrenitis. Hell, at. the lime Superintendent of the Merman 
Asylum, described it * accurately under the designation, “ it form of disease 
resembling some advanced stages of mania apd fever.” 

The disease may set in abruptly or he preceded by a jieriod'of irritability, 
restlessness, and insomnia. The mental symptoms develop with rapidity and 
may quickly reach a grade of the most intense frenzy. There are the wildest 
hallucinations and outbreaks of great violence. The patient talks incessantly, 
but incoherently and unintelligibly. No sleep is obtained, mid id last, worn 
out with the intensity of the muscular movements, the putittat beeoihcsaitterly 
prostrated and assumes the sitting or recumbent jiosture. There may sojne- 
times be definite salaam movements, and in a case which 1 saw at Westphal’Bj 
clinic the patient incessantly made motions as if working a pump handle. After 
a period of intense bodily excitement, lasting for from twenty-four to thirty- 
six hours or longer, the patient ean*bo examined, and presents the conditions 
which Bell deserilied as typlio-mania. The temperature ranges from 102° to 
104°, or oven higher. The tongue is dry, the pulse rapid and feeble; some¬ 
times there are seen on the skin hull® and pustules, and frequently sores from 
abrasion and self-inflicted injuries. Toward the dose or, according to Spitzka, 
even during the development of the disease there may lie lucid intervals. There 
may be peteehimon the skin, and often there is marked congestion of the face 
and extremities. The duration of the disease is variable. Very acute cases 
may terminate within a week; others persist for two or even three weeks. The 
course of the disease is almost uniformly fatal. The anatomical condition is 
practically negative, or at any Tate presents nothing distinctive. There is great 
venous engorgement of the vessels of the meninges and of the gray cortex. 
In two cases in which I made a careful microscopical examination of the gray 
matter there were perivascular exudation and leucocytes in the lymph sheaths, 
an<T perigangliar spaces. In the inspection of fatal cases of acute del mum 
careful examination should he made of the lungs and ileum. It should be 
borne in minebihat in a majority of the cases dying in tins manner, there is 
engorgement of the bases of the lungs or eve n deglutition pneumonia. 

* American Journal of Insanity, 1849, 
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The nature of the disease is quite unknown. Some of the cases suggest/ 
acute‘infection. Spitzka thinks that it is due to an autochthonous nerve 
poison. • 

Diagnosis. —There arc several diseases which may present identical symp¬ 
toms. As Bell remarks in his paper, the first glance in many cases suggests 
typhoid^ fever, particularly when the patient is seen after the violence of the 
mania has subsided. He gives two instances of this which* were admitted 
from a general hospital. Enlargement of the spleen, the occurrence of spots, 
and the history give clews for the separation of the cases; but there arc in¬ 
stances in which it is at first impossible to decide. Moreover, typhoid fever 
may set in with the most intense delirium. The existence of fever is the most 
deceptive symptom, and its combination with delirium and dry tongue so com¬ 
monly means typhoid fever that it is very difficult.^ avoid error. 

Acute pneumonia may come on with violent maniacal delirium and the 
pulmonary symptoms may be entirely masked. 

Occasionally acute uraemia sets in suddenly with intense mania, and finally 
subsides into a fatal coma. The condition of the urine and the absence of 
fever would be important diagnostic features. 

The character of the delirium is quite different from that of mania a potu. 
It may be extremely difficult to differentiate acute delirium from certain cases 
of cortical meningitis occurring in connection with pneumonia, ulcerative 
endocarditis or tuberculosis, or due to extension from disease of the ear. This 
sets in more frequently with a chill, and there may be convulsions. 

Treatment. —Even though bodily prostration is apt to come on early and 
be profound, in tip; case of a robust man free venesection might be tried. 1 
I havd been criticised for this advice, but repeat it. It is not at all improb¬ 
able that some of the many cases of mania in which Benjamin Rush let blood 
'with such benefit belonged to this class of affections. Considering its remark¬ 
able calming influence in febrile delirium, the cold bath or the cold pack should 
be employed. Morphia and chloroform onay be administered and hyosune 
and the bromides may be tried. Krafft-Ebing states that Solivetti has obtained 
good results by the use of ergotin. Unfortunately, as asylum reports show, the 
disease is almost uniformly fatal. 


EL PARALYSIS AGITANB. 

(Parkinson’s Disease; Shaking Palsy.) 

Definition. —A chronic affection of the nervous system, characterized by 
muscular weakness, tremors, and rigidity. 

Etiology. —Men are more frequently affected than women. It rarely 
occurs under forty, but instances have been reported in which the disease began 
about the twentieth year. It is by no means an uncommon affection. Direct 
•heredity is rare, but the patients often belong to families in which there •an¬ 
other nervous affections. Among exciting causes may be mentioned exposure 
to cold and wet, and business worries and anxieties. In some instances the 
disease has followed directly upon severe mental shock or trauma. Cases have 
been described after the specific fevers. Malaria is believed by some to be an 
important factor, but of this there is no satisfactory evidence. 
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Morbid Anatomy. —No constant lesions have boon found. The similarity 
between certain of the features of Parkinson's disease; and (host; of ohl ago 
suggest that the affection may depend upon a premature senility of certain 
regions of the brain. Our organs do not age uniformly, but in some, owing to 
hereditary disposition, the process may he more rapid than in others. “ Park¬ 
inson’s disease has no characteristic lesions, hut on the other hand it is not a 
neurosis. It ln!s for an anatomical basis the lesions of cerebro-spinnl senility* 
which only differ from those of true senility in their early onset and greater, 
intensity” (l)ubief). The important changes are doubtless in the cerebral 
cortex. 

Symptoms. —The disease begins gradually, usually in one or other hand, 
and the tremor may be either constant or intermittent. With this may la; asso¬ 
ciated weakness or still'ne^. At first these symptoms limy he present, only 
after exertion. Although the onset is slow and gradual in nearly all eases,"' 
there are instances in which it sets in abruptly after fright or,trauma. When 
well established the disease is very characteristic, and the diagnosis can lie made 
at a glance. The. four prominent symptoms are tremor, weakness, rigidity, 
and the attitude. 

Tbbmob. —This may ho in the four extremities or confined to hands or 
feet; the head is not so commonly affected. •The tremor is usually marked in 
the hands, and the thumb and forefinger display the motion made in the act 
of rolling a pill. At the wrist there are movements of pronatmn and supina¬ 
tion, and, though less marked, of flexion and extension. The upper-arm mus¬ 
cles are rarely involved. In the legs the movement is most evident at the 
ankle-joint, and less in the toes than in the fingers. Shutting of'tjie head is 
less frequent, hut does occur, and is usually vertical, not rotatory. Lite rate 
of oscillation is about five per second. Any emotion exaggerates the inovcnifut. 
The attempt ul a voluntary movement may check the tremor (tin; patient may 
be able to thread a needle), but it returns with increased intensity. The 
tremors cease, as a rule, during sleep, but. persist when the muscles are not 
in use. The- writing of Uie patient is tremulous and zigzag. 

Weakness. —Loss of power is present in all cases, and may occur even be¬ 
fore the tremor, but is not very sinking, as tested by the dynamometer until 
the late stages. The weakness is greatest where the tremor is most developed 
The movements, too, are remarkably slow. There is rarely complete loss of 


rower 

Bigidity may early be expressed in a slowness and stiffness in the volun¬ 
tary movements, which are performed with some effort and d.flieu ty, and all 
the actions of the patient are deliberate. Tins rigidity is m all the muscles, 
and leads ultimately to the characteristic attitude. 

Attitude and Gait. —The head is bent forward the back is bow«1 and 
the arms are held away from the body and are somewhat flexed at the t»w- 
joints. The face is expressionless, and the movements of the 1. . are 
slow. The "eyebrows are elevated, and the whole expression is immobile oi> 
mask-like the so-called Barkinsou^jnask. The voice, as pointed out bv Bu - 

SS Jfct ESS-** "t *- ■‘Sfi 

a sentence; then the words are uttered with rap 1 ty, . h 0 f 

SkSfitf? hL 5L? 
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hand is at rest; in the late stages they can not be extended. Occasional^ 
there*is overextension of the terminal phalanges. The hand is usually turned 
toward the ulnar side and the attitude somewhat resembles that of advanced 
cases of rheumatoid arthritis. In the late stages there are contractures at the 
elbows, knees, and ankles. The movements of the patient are characterized 
by great deliberation. He rises from the chair slowly in the stooping atti¬ 
tude, with thfe head projecting forward. In attempting to*walk the step-; 
are short and hurried, and, as Trousseau remarks, he appears to be running 
after his centre of gravity. This is termed festination or propulsion, in con¬ 
tradistinction to. a peculiar gait observed when the patient is pulled backward, 
when he makes a number of steps and would fall over if not prevented—retro- 
pulsion. 

Tfhe reflexes arc normal in most eases, but in a few they are exaggerated. 

. Of sensory disturbances Charcot has noted abnormal alterations in the 
temperature sense. The patient may complain of subjective sensations of heat,_ 
either general or local—a phenomenon which may be present on one side only 
and associated with an actual increase of the surface temperature, as much 
as 6° F. (Gowers). In other instances, patients complain of cold. Localized 
sweating may be* present. The skin, especially of the forehead, may be thick¬ 
ened. The mental condition rarely shows any change. 

Variations in the Symptoms. —The tremor may be absent, but the rigid¬ 
ity, weakness, and attitude are sufficient to make the diagnosis. The disease 
may be hemiplegic in character, involving only one side or even one limb. 
Usually these arc but stages of the disease. 

Diagnosis.—In t well-developed eases the disease is recognized at a glance. 
The attitude, gait, stiffness, and mask-like expregsi^n arc points of as much 
importance as the oscillations, and usually serve to separate the cases from 
s enile and other forms of tremor. 7 Disseminated sclerosis develops earlier, and 
is characterized by the nystagrftus, and the scanning speech, and does not pre¬ 
sent the attitude so constant in paralysis, agitans. Yet Schultze and Sachs 
have reported cases in which the signs of multiple sclerosis have been asso¬ 
ciated with those of paralysis. The hemiplegic- form- mighif be -confounded 
■ with pr>»( -hemiplegic tremor, but the history, the mode of onset, and the greatly 
increased reflexes would be sufficient to distinguish the two. T he Parkins onian 
face is of great importance in the diagnosis of thejatacure and anomalous 
forms. j*p- 

The disease is incurable. Periods of improvement may occur, but the tend¬ 
ency is for the affection to proceed progressively downward. It is a slow, 
degenerative process and the cases last for years. ’ 

Treatment. —There is no method which can be recommended as satisfac¬ 
tory in any respect. Aisanic, opium, and hyoscyamine may be tried, but the 
friends of the patient should be told frankly that the disease is incurable, 
and that nothing can be done except to attend to the physical comfort* of the 
patient. Regulated and systematized exercises should be carried out •. 

. Other Forms of Tremor. 

» 

(o) Simple Tremor. —This is occasionally found in persons in whom it is 
impossible to assign any cause. It may be transient or persist for an indefi- 
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*nite time. It is often extremely slight, and is aggravated by all causes which 
lower the ^tality. 

(&) Hereditary Tremor. —C. L. Dana has rejmrted remarkable eases of 
hereditary tremor. It occurred in all the members of one family, mid begin¬ 
ni ng in .iftfancy continued without producing any serious changes. 

(c) Senile Tremor. —With advancing age Ireinuloiisiiess dupng muscular 
movements is Atromcly common, but is rarely seen under seventy. It is 
always a fine tremor, which begins in tlie hands and often extends to the’ 
muscles of the neck, causing.slight movement of the head. 

(d) Toxic tremor is seen chiefly as an cITect of tobacco, alcohol, lead, or 

m ercur y: more rarely in arsenical or opium poiSoning. In elderly men who 
smoke much it may be entirely due to the tobacco. One of the commonest 
forms of this is the alcoholic tremor, which occurs only on movement and has 
considerable range. Lead tremor is considered under lead poisoning, of which 
i£ constitutes a very important symptom. * • 

(«) Hysterical tremor, which usually occurs under circumstances which 
make the diagnosis easy, will be considered in the section oif hysteria. 


TTT- ACUTE CBjOREA. 

(Sydenham’s Chorea; St. Vitus’s Dance.) 

Definition.— A disease chiefly alToctmg children, characterized by irregular, 
involuntary contraction ot the muscles, a variable amount of psychical dis¬ 
turbance, and a remarkable liability to acute endocarditis. 

Etiology.—tSnx.—Of 551 cases which I analyzed from.the Philadelphia 
Infirmary for Diseases of the Nervous System. 71 per cent were in females 
and 29 per cent in males. Of 808 Johns Hopkins Hospital cases, 71.2 I** 
cent were females (Thayer and Thomas). 

l_ Age.—T he disease is most common between the ages of live amt tlftecn. 
Of 522 cases, 380 occurred in tin# period; 81.5 per cent in Tlmyer and 
Thomas’ scries. It is rare among the negroes and native races of America. 
Only 25 of the Johns Hopkins Hospital cases were in negroes. 1 lie cases are 
most numerous when the mean relative humidity is excessive and the baro¬ 
metric pressure low (Lewis). . . „ 

i Rheumatism.—A causal relal ship between rheumatism and chorea ha 

been claimed by many •since II,e time of Bright. I he lvngl.sb and rem 
writers maintain the closeness of this connection: on the oilier band, <h rn 

authors, as a rule, rotfanl tins miniirtion >> n ' ) ,n<,,ns 4 .“ - . 

:,54 cases in 15 5 .MTi-o.it I how of rlioiinmtiHii m the famil). 

In 88 cases, 15.8 per cent, there was a history of articular swelling acute or 
subacute. In 33 cases there were pains, some ^ 

various parts, but not assoidated with join mu ie. , .p ; g 

with manifest articular trouble, the percentage is ra ' ... tt history 

mther remarkable that in our Baltimore senes tl.c percentage with a history 

of rheumatism was the same— 2Lb. ; n chorea 

n.d doSVffSTrfor, o, < J “"« rf L In «L in.tanc 

sets ig with or follows immediatel) upon the a , 
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it is impossible to decide whether the joint symptoms 01 * the movements have 1 
, appeared first. It is difficult to differentiate the cases of irregulai^pams with¬ 
out definite joint affection. It is probable that many of them arc rheutnatw, 
and yet I think it would be a mistake to regard as such all cases in children 
in which there are complaints of vague pains in the bones or muscles^-so-called 
growing pains. It should never be forgotten, however, that a. slight nrHrular 
swelli ng may be the sole manifestation of rheumatism in a child—-so slight, 
igdecd, that the disease may be entirely overlooked. 

t, Hkaht-ihkease.— Endocarditis is believed by some writers to be the- caiw: 
of the disease. The particles of fibrin and vegetations from the valves pass as 
emboli to the cerebral vessels. On this* view, which we shall discuss later, 
chorea is the result of an embolic process occurring in the course of a rheu- 
., matie endocarditis. « 


C - Infectious Disea8 ES.-^fScarlct fuver with arthritic manifestations may 
e a direct antecedent. Sturgfes states that a history of previous^vliuoping- 
onugh occurs more frequently in choreic than in other children, but I find 
no evidence of tiffs in the Infirmary records. With the exception o ffrhcu inat 10 
fever, there is no intimate relationship between chorea and the acute diseases 
incident to childhood. It may be noted in contrast to this that the so-called 
canine- chores! is a common sequel of distemper. Chorea has been known In 
develop in the course of aqQpmte pyaemia, and to folloajtgonorrhoea and^puer- 
peral fever. 

' , Anaemia is less often an antecedent than a sequence of chorea, and though 
cases develop in children who are amende and in poor health, this is by im 
meang the rule. Chorea may develop in chlorotic girls at puberty. 

■f Pbeonancy. —A choreic patient may become pregnant; more frequently 
the disease occurs during pregnancy; sometimes it develops post partnm. 
Buist, of Dundee (Trans. Edin. Obs. Soc., 1895), has tabulated carefully flit) 
recorded cases to that date. Of 226 cases, in 6 the chorea preceded the preg¬ 
nancy; in 105 it occcurrcd during the pregnancy; in 31 in recurrent preg¬ 
nancies; 45 cases terminated fatally, and in 16 cases the chorea developed post 
partum. The alleged frequency in-illegitimate primipivnr is not home out by 
his figures. Beginning in the first-three months were 108 cases, in the set owl 
three months. 10 cases, in the last three months 25 cases. The disease is often 


severe, and maniacal symptoms may develop. 

f A ten dency to the disease is found in certain families. In 80 cases there 
was a history of attacks of chorea in other members. In one instance both 
mother and grandmother had been affected. Hjgb'ntmng, excitable, neivuu- 
children are especially liable to the disease .'] Fright is considered a frequent 
cause, but in a large majority of the cases no close connection exists between 
the fright and the onset of the disease. Occasionally the attack sets in at 
once. Mental worry, trouble, a sudden g^jpf, or a scolding may apparently 
be the exciting cause/pThe strain of education, particularly ia-gids durm!) 
' ipo tUinl hemidecade, is a most important, factor in the etiology of the dist'iin 1 
^Bright, intelligent, active-minded girls from ten to fourteen, amluTlous to d ( 
{well at school, often stimulated in their efforts by teachers and parents, font 
a large contingent of the cases of chorea in hospital aud private practiic 
Stuiges has called special attention to this school-made chorea as one seriow 
evil in our modem method of f greed education .// Imitation, which is mca 
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poned as an o.xcit Inj^ can so, is extremely rare, anil does not appear to havo 
influenced the onset in a single ease in I lie Infirmary reeorils. ♦ 

The disease may ii i|ml_lxJoilow an injury or a slight surgical operation. 
J jpfley irgtati,ou was believed to play an iinjKytant role in the disease, particu¬ 
larly the presence of $orms or4geiiital irritation; but 1 have met with no in¬ 
stance in which the disease could be attributed to either of these causes. Loual 
spasm, particularly of the fact—the habit chorea of Mitchell—may be asso¬ 
ciated with irritation in the nostrils and adenoid growths in the vault, of t,ho t 
pharynx, as pointed out by Jacobi. 

/ It has been claimed by Stevens that peuiur defect* lie at the basis of many 
ca«M_fif.chorea, and that with the correction of these the irregular movements 
disappear. The investigations of lie Seliweinitz show that ocular defects do 
not occur in greater proportion in choreic than in other children. A majority 
of the cases in which operation has been followed by relief have boon instances 
oldie, local or general. . , 

Morbid Anatomy and Pathology. —No constant lesions have hi'cn found 
in the nervous system in acute chon'll. Vascular change*,,such as hyaline 
transformation, exudation of leucocytes, minute hiemorrhages, and thrombosis ( 
of the smaller arteries, have been described. 


Embolism of the smaller cerebral vessel* has been found, .and there are ■ 
on record 7 eases of embolism of the initial artery of the retina (II. M. 
Thomas, 1901). Based on the presence of emboli, Kirkes and others have 
supported what is known as the embolic theory of the disease. Endocarditis 
is by far the most frequent lesion in Sydenham's chorea. With no disease, 
not excepting rheumatism, is it so constantly associated., I have collected 
from the literature (to July, 18!)1) the records of 73 autopsies; there were 03 
with endocarditis.* The endocarditis is usually of the simple variety, but 
the ulcerative form lias occasionally lieen described. 

We are still far from a solution of all the problems connected with chorea. 
Unfortunately, the word has been u*cd to cover a series of totally diverse dis¬ 
orders of movement, so that there are still excellent observers who hold that, 
chorea is only a symptom, and is not to lie regarded as an etiological unit. The 
chorea of childhood, the disease which Sydenham described, presents, however, 
characteristics so unmistakable that it must he regarded as a definite, substan¬ 
tive affection. We can not discuss fully, hut only indicate briefly, certain of 
the theories which have been advanced with regard to it. The most generally 
accepted view is that it is a funclioml bruin dmrder affecting the nerve- 
centres controlling the motor apparatus, an instability of the nerve-cel s, 
brought about, one supposes by hypenemia, another by aniem.a a third by 
psychical influences, a fourth by irritation, central or peripheral Of the actual 
nature of this derangement we know nothing, nor, indeed, whether the i ha ig 
are primary and the result of a faulty action of the cortica cells or wh her t e 
impulses are secondarily disturbdfl in their course down the motor path. I he 
predominance of the disease in females, and its onset at a time when the cdu-. 
cation of the brain is rapidly developing, are etiological facts which Sturges 
has urged in favor of the view that chorea is an expression of functional insta¬ 
bility of the nerve-centres. _ __ 


• Osier, Chorea and Choreiform Affections, 
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2» Tim —f'--'-'" -y originally advanced by Kirkes has a solid basissf 

of faot, but it is not comprehensive enough, as all of the cases^an not be 
brought within its limits. Ther e are instances vyithonl. endocar ditis, and 
without, so far as can be ascertained, plugging of cerebral vessels; and 
there are also cases with extensive endocarditis in which the histological 
examination of the brain, so far as embolism is concerned, was negative. 
J a favor of the embolic view is the experimental production in animals of 
chorea by Rosenthal, and later by Money, hy injonting flna pnrtmlaa.J&m 
the carotids . 

, Lately, as indeed might be expected, chorea has been regarded as anio fec- 
foiip dLtp.nft< Nothing definite has yet been determined. In favor of this 
view it has been urged, as it is impossible to refer the chorea to endocarditis or 
the endocarditis in all cases to .thanmutism, that ^nth a 

c ommon cause, som e infectious, agent* which is capftble also, in persons predis¬ 
p osed, of ex citi ng ar ticular disease. Cases have been reported in scarlet fever 
with arthritic manifestations, in puerperal fever, and rheumatism, also after 
gonorrhoea, and sjich facts are suggestive at least of the association of the 
disease with infective processes. Possibly, as has been suggested by some 
writers, the parfilytic conditions associated with chorea may be analogous to 
those which occur in typhoid and certain of the infectious diseases. On the 
other hand, there are conditions extremely diflieult to harmonize with this 
view. The prominent psychical element is certainly one of the most serious 
objections, since there can be no doubt that ordinary chorea may rapidly follow 
a fright or a sudden emotion. 

Symptom.—Three groups of cases may be recognized—the mild, seseiO) 
and mattiabal chorea. 

1 . Mild Chore a .—In this the affection of- the-muscles- is -slight, the speech 
is not seriously, disturbed, and the general health not impaired. Premoni- 
toryjymptoms are shown ini rest lessness and inability, to ait still, a condition 
well characterized by the term “fidgets.” There are^pmgliflu&l.disturbances, 
such as crying spells, or sometimes night-lcrrors. There may b^paina in the 
limbs and headache. J.Digestive disturbances ahd^anaemia may bepresent. A 
} change in the temperament is frequently noticed, and a rlnriln, quiet.child 
may become cross and irritable. After th®e-symptoms have-persisted- for a 
w eek or more the characteristic ipvnluntary h °g in . and are often 

first noticed” at” the table, when the child spills a tumbler of water or upsets a 
"plate. There may be only awkwardness or sligh^incoordination of voluntary 
movements, or‘instant, irregular clonic spasms. The" 4 eiky, irragular_char- 
actei Lof the m ovements, differentiates them from almost every, other disorder 
of motion. In the mild cases only one hand, or the hand and face, are affected, 
and it may not spread to the other side. 

In the second grade, the severe form, the* moyfiments become general and 
v l!ne patient may be. unable to get about or to feed or undress herself, owing 
,to The” constant, irregular, clonic contractions of the various muscle groqp*- 
\The speech is also affected, and for days the child may not be able to talk. 
Often with the onset of the severer symptoms TJherq is loss of power on one 
side or in the limb most affected. 

_ The third and most extreme form, the so-called mjminral nhsrcn. or 

( chorea tnsantsns. js truly a terrible disease, and may develop out of the ordi- 



GENERAL AND FUNCTIONAL DISEASES. 


1049 


fiiaiy form. These cases are more common in mlnlt women ami may develop 
dnring ..aoe»aapey. 

I Chorea begins, as a rule, in the.hands and anna. then involves the faoo,£nd 
subsequently the legs. Tlie movements mav,bc amlin«‘il to one side—hemi-' 
r- hprea. Jhe attack begins oflenest on the right side, though occasionally it is, 
general from the outset. One arm and the opposite leg may be involved. In 
nearly 2 pne-fourth of the eases speech is affected; this may amount only to an' 
embarrassment or hesitancy, hut in other instances it becomes an incoherent, 
jumble. In.very severe eases the child will make no attempt to speak. The 
mnbilitx .ifl in articulation rather than in jihonation.Jl’uroxysiiis of panting 
and of hard expiration may occur, or odd sounds*may he produced. As a rule. 
t^he'ftTpycinents cease during sleep. 

! - A prominent symptom is muscular weakness, usually no more than a eon- ^ 
^dition of paresis. The loss'of power is slight, hut the weakness may he shown 
by an enfeebled grip or hv a dragging of the lgg or limping. t In his original 
account Sydenham refers to the “unsteady movements of one of the logs, 
which the patient drags.” There may he extreme paresis with hut few move¬ 
ments_the paralytic chorea of Todd. Occasionally a local paralysis or weak¬ 

ness remains after the attack. 

It is doubtful whether choreic spasms intend to the muscles of organic* 
life. The rapid action and disturbed rhythm of the heart present nothing 
peculiar to the disease, and there is no support for the view that irregular con¬ 
tractions occur in the papillary muscles. 

Heaiit Symptoms.— Neurotic. —As so many of life subject* ot chorea are 
nervous girls, it is not surprising that a common symptom is a rapidly acting 
hefcrt. Irregularity is not so special a feature in chorea as rapidity. he 
patients seldom complain of pain about the heart. • 

Hamic Murmurs. —With anaania and debility, not uncommon associates 
of chorea in the third or fourth week, we find a corresponding cardiac eondi- 
• tion. The impulse is diffuse, perils wavy in thin children H.c care ids 
throb vi ci blr and in the recumbent posture there may lie pulsation in tin cer¬ 
vical veins.On auscultation a systolic, murmur is heard at the base, perhaps, 

too, at the apex, soft and blowing in quality. villvl ,litis rarely 

Endncarditis.—^ in rheumatism, so in chorea, acute valvulitis rarely 
f^ri^TrilwthaTIt is usualiy'assoclded'with murmurs at one or 

practitioner the HW.it* •*— n,n, to 
ma ^ e: ,. i •t,i r( , n „ Hvstolic niurmur of soft quality is ox- 

m In thin, nervous chdd n oI the scau d JBlu .d, particu- 

tremelv common atihfi-base, w™ twmuw , f „„ 
larly at the second .left costal cartilage nnc s ? y an ,i heard 

murmur of £ amwnic, enfeebled. 

alao^alQPK the left sternal marg .^ pn( )ocnTditis or Insufficiency, 

states, and does not necessarily . ( , quality, and 

(31 i murmur .1 *“ ,|„ 

transmitted to a* or rale" ’i f ' it i, , ip „ „f enlarsonicnt of the Inert, 
mitral valve, and is usually assoe« evidence of eye and 

When in doubt it * much safer to trust 
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than to that of the ear. If the apex, beat is. in thc-normal . position, 
and the area of dulness not increased vertically or to the right of^he sternum, . 
there is probably no-serious- valvular disease. • 

'(5) The cndocarditia_nf_chorea is almost invariably of the single or 
warty form, and in itself is rlangnmus: but it is apt to lead to those 
sclerotic changes in the valve which produce incompetcncy. Of 140 patients 
examined more than two years after the attack, I found the<heart normal in 
61; in 17 there was functional disturbance, and 72 presented signs of organic 
* heart-disease. 

(6) Pericarditis is an occasional complication of chorea,.usually in cases 
with we ll-marked rheumatism. 

In an analysis of the cases at the Johns Hopkins Hospital, Thayer found 
evidence of involvement of the heart in 26 per cent of the out-patients and 
r in more than 60 per cent of the cases in the war<§. Cardiac involvement was 
more common in the cases witji a history of rheumatism, and was much more 
frequent in the relapses. 

Sensory Disturbances. —Pain in the affected limbs is not common. 
Occasionally there is soreness on pressure. There are cases, usually of henii- 
chorea, in which pain in the limbs is a marked symptom. Weir Mitchell has 
spoken of these as painful choreas. Tender points along the lines of emergence 
of the spinal nerves or along the course of the nerves of the limbs arc rare. 

Psychical disturbances are common, though in a majority of the cases 
slight in degree. < Irritability of temper, marked jyilfillness, an^cmotional 
outbreaks may indicate a complete change in the character of the child. Then? 
i^deficiency in the powers of concentration, the memory is enfeebled, and the 
aptitude Yor study is lost. Rarely there is progressive impairment of the 
intellect with termination in actual dementia. - Acute melancholia has been 
described (Edes)£ Hallucinations of sight and hearing may occur. Patients 
may behave Ban odd and strange manner and do all sorts of meaningless acts. 
By far the most serious manifestation qf this character is the maniacal de¬ 
lirium, occasionally associated with the very severe cases —chorea insaniens. 
Usually the motor disturbance in these cases is aggravated, but it has been 
overlooked and patients have been sent to an asylum. 

The psychical element in chorea is apt to bo neglected by the practitioner. 
It is always a good plan to tell the paicnis that it is not the muscles alone 
of the child which are affected, but that the general irritability and change 
of disposition, so often found, really form part of the disease. 

The condition of the reflexes in chorea is usually normal. Tmph ic 
legions rarely occu r in chorea unless, as some writers have done, we regard 
the joint troubles as nrthr , p°* hia ° »eenrring in .the course of a cerebro-spinal 
disease. 

Fever, usually, slight, was present in all but one of 110 cases treated in 
my wards (Thayer). H. A. Ilare states that in monochorea the tempera¬ 
ture on the affected side may be elevated; but this is not an invariable yule. 
Endocarditis may occur with little if any rise in temperature; but, on the 
other hand, with an acute arthritis, severe endocarditis or pericarditis, and m 
the cases of maniacal chorea, the fetor may range from (02° to 104°. 

Cutaneous Affections. —yhe-piginontstion, which is not uncommon, lS 
due to jjin nmnie Herpes zoster occasionally occurs^ Certain skin eruptions, 
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r nnml l y r imnmatin. j„ character, arc not nncnmmnn. Krytlumm 

.^flnanm h* be en. .dcscrih od-and i lime men several cases with n purfluric 
urticaria. There may, indeed, be the more aggravated condition of rheumatic 
purpura, known as Sehdnlein’s pelium rliciniuitica. Subcutaneous fibrous 
nodules, which have been noted by Knglish observers in many cases of chorea, 
associated with rheumatism, are extremely rare in the United States. 

Duration and Termination. —From eight to ten weeks is (lie average dura-* 
tion of an attack of moderate severity. Chronic chorea rarely follows the 
minor disease which we have been considering. The cases describ'd under 
this designation in children arc usually instances of cerebral sclerosis or Fried¬ 
reich’s ataxia; but occasionally an attack which has come on in the ordinary 
way persists for months or years, and recovery ultimately takes place. A 
slight grade of chorea, particularly noticeable under excitement, may jiorsist 
for months in nervous children. 

The, tendency of chorea to recur has been noticed by alj writers since 
Sydenham first made the observation. Of 110 cases analyzed for this purpose, 
240 had one attack, 110 had two attacks, ,‘1.5 three attacks,.1,0 four attacks. 
12 five attacks, and 3 six attacks. The recurrence is apt to lie vernal. 

Bscoyery is the rule in children. The statistics of onl-palienl depart¬ 
ments are not favorable for determining the* mortality. A reliable estimate 
is that of the Collective Investigation Committee of (he British Medical Asso¬ 
ciation, in which 9 deaths were reported among 43!) cases, about 2 jier cent. 

The paralysis rarely persists. Mental dnlness may lie present for a lime, 
but usually passes away; permanent impairment of the mind is an exceptional 


^Diagnosis_There are few diseases which present more charactcristic’feat- 

uros, and in a majority of instance* the nature of the trouble is recognizednt 
a glance - but there are several affections in children which mayrfimulate and 


be mistaken for it. . 

(a) Multiple and diffuse cmbraUsclcrosui. 1 tie 
for ordinary chorea, and have been described in 


cases nrc'often mistaken 
the literature as chorea 


There are doubtless chronic changes in the cortex. As a rule, the move- 
ments are readily distinguishable from those of true chorea, but t ie simulation 
rLmethnes very close ; the onset in infancy, the impaired intelligence, 
IcreS rXcs and in instances rigidity, and the chrome course of the 

disease separate them sharply'J™ ^Xlmntcteriied disease were for- 
merl^ckss^^M chorea ^ Tbe slow, irregular, incoordinate movements the 
scoliosis the^scanning speech, the early talipes, the 
i.y of the 

( c Hn rare cases t ie p y j or paraplegia of spinal origin; but 

when both legs are alt ^ ye ?J g arc vory Might. 

thrs can be the case only when closely, and unless there 

(d) Hystena may mmuha 0 J We to make a diagnosis. Most 

‘Ivinta in Ch °” ” 
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mask the true nature of the disease and patients have even been sent to ti/ 
asylflm. 

t Treatment.—^Abnormally bright, active-minded children belonging to fam¬ 
ilies with pronounced neurotic faint should be carefully watched from, tbfi ages 
of eight .to fifteen and not allowed to overtax their mental powers. So fre¬ 
quently in children of this class does the attack of chorea date from the worry 
•and stress incident to school examinations that the competition for prizes or 
places should be emphatically forbidden. 

J?he treatment of the attack consists largely in attention to hv g ie q ic niftis- 
ures, with which alone, in time, a majority of the cases recover. Parents 
should be told to scan gently the faults and waywardness of choreic children. 

, The psychical jtement, strongly developed in so many cases, is best treated 
' by quiet and siSRsion.;, The child should be confined to bed in the recumbent 
posture, and mental as well as bodily quiet enjoined. In private practice this 
is often impossible, but with well-to-do patients the disease is always serious 
enough to demand the assistance of a skilled nurse. Toys and dolls should 
not be allowed at*.first, for the child should be kept amused without excitement. 
The rest allays the hyper-excitability and reduces to a minimum the possibility 
of damage to {he valve segments should endocarditis exist. Time and again 
have I seen very severe cases which had resisted treatment for weeks outside 
a hospital become quiet and the movements subside after two or three days of 
absolute rest in bed. 

The child should be kept apart from other children and, if possible, from 
other members of the family, and should see only those persons directly con¬ 
cerned with the qursing of the case. In the latter period of the disease daily 
rubblhga may be resorted to with great benefit. 

• The medical treatment of the disease is unsatisfactory; with the exception 
of arsenic, no remedy seems to have any influence in controlling the progress 
of the affection. Without any specific action, it certainly does good in many 
cases, probably by improving the genera?, nutrition. It is conveniently given 
in the form of Fowler’s solution, and the good effects are rarely seen until 
maximum doses are taken. It may be given as Martin originally advised 
(1813); he began “ with five drops and increased one drop every day, until 
it might begin to disagree with the stomach or bowels.” When the dose of 
15 minims is reached, it may bo continued for a week, and then again in¬ 
creased, if necessary, every day or two, until physiological effects are manifest. 
On the occurrence of these the drug should be stopped for three or four days. 
The practice of resuming the administration with smaller doses is rarely neces¬ 
sary, as tolerance is usually established and we can begin with the dose ■which 
the child was taking when the symptoms of saturation occurred. I have fre¬ 
quently given as much as 25 minims three times a day. Usually the signs of 
saturation are trivial but plain, but in very rare instances more serious symp¬ 
toms develop. A fatal arsenical neuritis followed in the case of a child, aged 
. eight, who took seven drops of Fowler’s solution three times a day for ten 
days, then stopped for a week, and then took seven drops three times a day for 
fourteen days (Cary Gamble, Jr.). 

OfjMther medicines, strychnine, the ziijc ..compounds, nitrate of silver, 
bromjde-of potassium, belladonna, chloral, and especially cinueifuga, have 
been recommended, and may be tried in obstinate cases. 
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For its tonic effect electricity is sometimes useful; luit it is not necessary 
& a routing treatment. Tire question of gymnastics is an important “one. 
Early in the disease, when the movements are active, they are not advisable; 
but during convalescence carefully graduated exercises are undoubtedly liene- 
ficial. It is not well, however, to send a choreic child to a school gymnasium, 
as the stimulus of the other children and the excitement of the romping, 
violent play are very prejudicial. 

Other points in treatment may be mentioned. It is important to regulate 
the bowels and to attend carefully to the digestive functions. For the muemia 
so often present preparations of iron are indicated. 

In the severe cases with incessant movements, sleeplessness, dry tongue, 
ind delirium, the important indication is to procure rest, fqr which purpose 
chloral may be freely given, and, if necessary, morphia. Chloroform inhala¬ 
tions'may be necessary to control the intensity of tin’ paroxysms, but the lugh 
rate of mortality in this class of cases illustrate* how often our.licst endeavors 
are fruitless. The-wet pack is sometimes very soothing and should be tried. 
As these patients are apt to sink rapidly into a low typhoid*state with heart 
weakness, a supporting treatment is required from the outset.. 

Cases are found now and then which drag on from month to month 
without getting either better or worse and’resist all modes uf treatment. 
Change of air and scene is sometimes follow'd, by rapid improvement, and 
in these cases the treatment by rest and seclusion should always Ik 1 given a 


full trial. . , 

In all cases care should be taken io examine the nostrils, and glaring ocular 
defects should be properly corrected either by glasses or, .if nccefsarji, by 

^ After the child has recovered from the attack, (he parents should bo warndd 
that return of the disease is by no means infrequent, and is particularly liable 
to follow overwork at school or debilitating mlliicnccs of any kind. I hose 
relapses are apt to occur in the spring. Sydenham advised purging in order 
to prevent the vernal recurrence of the disease. 


IV. OTHER AFFECTIONS DESCRIBED AS CHOREA, 

(a) Chorea Major; Pandemic Chorea.-Tl.e com.non name. SI. Vitus’s 
dance applied to chorea has come to us from the middle ages, when under 
tlifiiinfluence of religious fervor there, were ppi.lcmics characlemed by great 
1 —r— tihL For Uk* P^tiof of IIh'mj symptom**, 

mmitement, gedicuTatmn a ddauaug 1(|l „ nWl |(rovin , (> , |m H«u- 

Jita exwive p#^'^'^-^ Epulemics of tins sort occurred 
during the ^nineteenth century, and descriptions ofthem among theearly 

settlers inWy have in ZZ 

fortunate that Sydenham applied tl hysterical mani- 

totally distinct from this chorea major, which is in reality an hysti.ncal 

festation under the influence of rehgious cxei em< ^ French). 

<*> 'I -r si.it 

Two groups of eases may » , lwe(1 H)asmo dio movements, and 

» si’.. & a*.» «ph- - 
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psychical symptoms, a condition to which French writers have given the nam/ 
tic convulsif. * 

. (1) Habit Spasm. —This is found chiefly.in. childhood, most frequently 
in girls from seven to fourteen years of age (Mitchell). Iii its simplest form 
there is a Budden, quick contraction of certain of the facial muscles, such as i 
rapid winking or drawing of the mouth to one side, or the neck muscles are 
“involved and there are unilateral movements of the head. The head is given 
a sudden, quick shake, and at the same time the eyes wink. A not infrequent 
form is the shrugging of one shoulder. The grimace or movement is repeated 
at irregular intervals, and is much aggravated by emotion. A short inspira¬ 
tory sniff is not an uncommon symptom. The cases arc found most frequently 
in children who are “ out of sorts,” or who have been growing rapidly, or wlm 
have inherited a tendency to neurotic disorders., Allied to or associated with 
this are some of the curious tricks of children. A boy at my clinic was in the 
habit every few moments of putting the middle linger into the mouth, biting 
it, and at the same time pressing his nose with the forefinger. Hartley Cole¬ 
ridge is said to ■have had a somewhat similar trick, only lie bit his arm. lu 
all those cases,the habits of the child should be examined carefully, the nose 
and vault of the pharynx thoroughly inspected, and the eyes accurately tested. 
As a rule the condition is transient, and after persisting for a few months 
or longer gradually disappears. Occasionally a local spasm persists—twitching 
of the eyelids, or the facial grimace. 

(2) Impulsive Tic (Giu.es de la Tourette’s Disease). —This remark¬ 
able alfection, often mistaken for chorea, more frequently for habit spasm, is 
really a .psychosis allied to hysteria, though in certain of its aspects it has 
the features of monomania. The disease begins, as a rule, in young children, 
occurring as early as the sixth year, though it may develop after puberty 
There is usually a markecUy neurotic family history. The special features of 
thfycomplaint arc: 

(a) Involuntary jqpyjilqr. usually affecting the facial or 

brachial muscles, but in aggravated eases all the imtscles of the body may 
be involved and the movements may be extremely irregular and violent. 

(ft) Explosive utterances, which may rese mble a bark or an inarticulate 
cry. A word heard may be mimicked at once and repeated over and over 
again, usually with the involuntary movements. To this .the tern echohilia 
has been applied. A much more distressing disturbance in these cases is 
coprolalia, or the use of bad language. A child of eight or ten may shock ib 
mother and friends by constantly using the word 'farimrlrn making lb 1 
involuntary movements, or by uttering all sorts of obscene words. QccaaiulV 
al ly acti ons are mi miclf^ — echokinesis. 

(.c) Associated with some of these cases are nnrin gp mpytat dist iKhiuw 1 : 
the patient becomes the subject of a form of obsession or a fixed idea. I" 
other cases the fixed idea takes the form of the impulse to touch objects, or it 
is,a fijmd idea.about words—onomatomania—or the patient may feel compel lid 
to count a number of times Wore doing certain actions—arithmomania. 

The disease is well marked and readily distinguished from ordinary choice. 
The movements have a larger range and arc explosive in ■character. Toured* 1 
regards the coprolalia as the most distinctive feature of the disease, d'lic 
prognosis is doubtful. I have, however, known recovery to follow. 
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(<•') Saltatory Spasm (La tali; My runhi I; ./i//Mp< , r'.).--l>amlierger lias de¬ 
scribed a disease in which vv lion tin- patu'iit al lorn plod to aland lhcre»\verc 
strong contractions in the leg muscles, which caused a jumping or spring¬ 
ing motion. This occurs only when the pqjienl atlcmpls to stand. The 
a (fiction has occurred m both men and women, more frequently in the 
former, and the subjects have usually shown marked neurotic tendencies. 

Tn many cases the condition has been transitory; in others it •has [icrsisteA 
for years. Remarkable affections similar to this in certain points occur 
as a sort of epidemic neurosis. One of the most striking of these occurs 
among the “jumping Frenchmen'’ of Maine and Canada. As described 
by Beard and Thornton, the subjects are liable on any sudden emotion 
to jump violently and utter a loud cry or sound, and will obey any com¬ 
mand or imitate any action without regard to its nature. The condition of 
eeholalia is present in a marked degree. The “ jumping" prevails in certain *' 
families. , 

A very similar disease prevails in parts of Russia and in .lava and Borneo, 
where it is known by the names of myriiicliil and latali, thy chief feature of 
which is mimicry by the patient of everything lie sees or hears. 

(d) Chronic Chorea (I [imting ton's C It ami ).—An affection characterized 
by irregular movements, disturbance of speech, and gradual (lenientin It 
is frequently hereditary. Irving \V. I .yon described it in 1 Sti;j as rltrouir 
hereditary rliureu and traced the disease through live generations. Hunting- 
ton, of Pomeroy, Ohio, at the time a practitioner on Long Island, gave, in 
1872, in three brief paragraphs the salient points in connection with the 
disease—namely, the hereditary nature, (lie association witli psychical troubles, 
and the late onset—between the thirtieth and fortieth years. 1 he disease 
seems common in the Vnited Stales, and many eases have licen reported .by 
(Harcnce King, Smkler, and others. 1 have seen it in two Maryland fain- ^ 
ihes within a few years. Under the term chrome chorea may lie grouped the ' 
’ hereditary form and the eases whiyli come on without family disposition, 
either at'middle life-or, more commonly, in the aged—senile chorea. It is 
doubtful whether the eases in children with chronic, choreiform movements, 
often with mental weakness and spastic condition of the legs, should go into 


Tire hereditary character of the disease is very striking; it lias been traced 
through four or five generations. Huntington's hither am grand athm- also 
physicians, had treated the disease in the family which he described, ( shorn, 
of East Hampton, I, I.. writes (dan. 5>Hth ISt.S, that the disease stdl con¬ 
tinues to recur in certain families described by Huntington, as it has one 
so it is said, for fully two centuries. An identical affection *,■,, 1 , 
any hereditary disposition. The age of onset is late, rarely before the thirtieth 

W The symptmus Tverv characteristic. The irregular movements are usu¬ 
ally fimtS^the hands, and the patient has slight difficulty m performing. 

«£ Z&Z*. «r in ..-»*• ...oil "(TZt 

sharp, brusque motion of S\d nl am s ip lrregu lar, swaying, 

involuntary grimaces. In a wrll-d'tlope K ^ lt 

and somewhat like that of a drunken man. ihe speech 
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the wllnlilaH lire Imdly pronounced and. ill(] istiflet, but flot.dftfin.itri)! staccato. ‘ 
The mental impairment leads finally to dementia. 

Very few autopsies have been made. ftTn cWnotorkHc Winns hava been 
found. Atrophy, of the conxaljllions, chroninramingo-encephalitisy and vas¬ 
cular changes have usually-been present, the conditions which one .would ex¬ 
pect to find in chronic dementia. The study of two cases by Faeklan (Arch, 
f. Psychiatric, 30) confirms the view expressed in former editions that the 
disease is a chronic meningo-encephalitis with atrophy of the convolutions. 

‘ The cord and peripheral nerves he found perfectly healthy. The affection is 
evidently a neuro-degenerative disorder, and has no connection with the sim¬ 
ple chorea of childhood. * 

(e) Rhythmic or Hysterical Chorea. —This is readily recognized by the 
rhythmical character of the movements. It maj affect the muscles of the 
* abdomen, producing the salaam convulsion, or involve the stemo-inastoid, 
producing a rhythmical movement of the head, or the psoas, or any group of 
muscles. In its’ orderly rhythm it resembles the canine chorea. 

, I 

V. INFANTILE CONVULSIONS (Eclampsia). 

Convulsive seizures similar to those of epilepsy are not infrequent in chil¬ 
dren and in adults. The fit may indeed be identical with epilepsy, from which 
the condition differs in that when the cause is removed there is no tendency 
for the fits to recur. Occasionally, however, the convulsions in children con¬ 
tinue and develop into true epilepsy. 

Etiology. —A convulsion in a child may be due to many causes, all of which 
lead to ad unstable condition of the nerve-centres, permitting sudden, ex¬ 
cessive, and temporary nervous discharges. The following are the most impor¬ 
tant of them: 

Debility, resulting usually from gastro-intestinal disturbance. Con¬ 
vulsions frequently supervene toward th% close of an attack of entero-colitis 
and recur, sometimes proving fatal. Morris J. Lewis has shown that the 
death-rate in children from eclampsia rises steadily with that of gastro-intes- 
tinal disorders. 

(2) Peripheral irritation. Dentition alone is rarely a cause of convul¬ 
sions, but is often one of several factors in a feeble, unhealthy infant. The 
greatest mortality from convulsions is during the first six months, before the 
teeth have really cut through the gums. Other irritative causes are the over¬ 
loading of the stomach with indigestible food. It has been suggested that 
some of these cases are toxic, owing to the absorption of poisonous ptomaines. 
Worms, to which convulsions are so frequently attributed, probably have little 
influence. Among other sources possible are phimosis and otitis. 

(3) Rickets. The observation of Sir William Jenner upon the associa¬ 
tion of rickets and convulsions has been amply confirmed. The spasms may 
Jbe laryngeal, the so-called child-crowing, which, though convulsive in nature, 
can scarcely be reckoned under eclampsia. The influence of this condition is 
more apparent in Europe than in the United^tates, although rickets is a com¬ 
mon disease, particularly tpong the colorea people. Spasms, local or gen¬ 
eral, in rickets are probably associated with the condition of debility and mal¬ 
nutrition and with cranio-tabes. 
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(4) Fever. In young children the onset of the infer!ions disuses is fre¬ 
quently with convulsions, which often take the place of a chill in the‘adult. 
It is*not known upon what they depend. Scarlet fever, measles, mid pneu¬ 
monia are most often preceded by convulsions* 

* (5) Congestion of the brain. That extreme engorgement of the blood¬ 
vessels may produce convulsions is shown by their occasional,occurrence in 
severe whooping-cough, but their rarity in ibis disease really indicates how 
Small a part mechanical congestion plays in the production of Ills. • 

(C) Severe convulsions usher in or accompany many of tiro serious dis¬ 
eases of the nervous system in children. In more Ilian .Ml per cent of the eases 
of infantile hemiplegia the affect ion follows severe convulsions. They less 
frequently precede a spinal paralysis. They occur with meningitis, tuliercu- 
lous or simple, and with tumors and other lesions of the brain. , 

And, lastly, convulsions may occur immediately after birth and persist 
for weeks or months. In such instances theft' has probably*boon meningeal 
hemorrhage or serious injury to the cortex. 

The most important question is the relation of conviflsions in children 
to true epilepsy. In (lowers’ figures of 1.4.10 cases of epilepsy, the attacks 
began in 180 during the first three years of life. Of Kill cases of epilepsy 
in children which T have analyzed, in 187 tlfe tits began within'thc first three 
years. Of the total list the greatest number, 71. was in the first year. In 
nearly all these instances there was no interruption in the rimvulsions. That, 
convulsions in early infancy arc necessarily followed,by epilepsy in after life 


is certainly a mistake. , 

Symptoms.— -The attack may come on suddenly without any warning more 
commonly it is preceded by a stage of restlessness, accompanied by twitching 
and perhaps grinding of the teeth. It is rarely so complete in its stages ns 
true epilepsy. The spasm begins usually in the hands, most commonly in the 
right hand. The eyes are fixed and staring or are rolled up. The body I in¬ 
comes stiff and breathing is suspended for a moment or two by tonic spasm 
of the respiratory muscles, in consequence of which the face becomes congested. 
Clonic convulsions follow, the eyes arc rolled about, the hands and arms twitch, 
or are flexed and extended iu rhythmical movements, the face is contorted, 
and the head is retracted. The attack gradually subsides and the child sleeps 
or passes into a state of stupor. Following indigestion the attack may lie 
single, but in rickets and intestinal disorders it is apt to be repeated. Some¬ 
times the attacks follow each other with great rapidity, so that the ch' d ncvcr 
rouses but dies in a deep coma. If the convulsion has beenJ.m>t«l cMy o 
one side there may be slight paresis after recovery, or m ' 

the convulsions usher in infantile hemiplegia when the child ~ o.^sjdc 
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When the attack is associated with debility and with rickets the diaguuoi»' 
easily‘made. The carpopedal spasms and pseudo-paralytic rigidity which are 
often associated with rickets, laryngismus stridulus, and the hydrocept&loid 
state are usually confined to the hands and arms and are intermittent and usu¬ 
ally tonic. The convulsions associated with tumor or those whifih follchv 
infantile hemiplegia are usually at first Jacksonian in character. After the 
second year convulsive seizures which come on irregularly without apparent 
cause and recur while the child is apparently in good health, are likely to 
prove truo epilepsy. 

Prognosis.—Convulsions play an important part in infantile mortality. 
In Morris J. Lewis’s table of*deaths in children under ten, 8.5 per cent were 
ascribed to convulsions. West states that 22.35 per cent of deaths under one 
.year arc caused by convulsions, but this is too high an estimate for America. 
In chronic diarrhoea convulsions are usually of ill omen. Those ushering in 
fevers are rarely# serious, and tltfe same may be said of the fits associated with 
indigestion and peripheral irritation. 

Treatment. —-livery source of irritation should be removed. If associated 
with indigestible,food, a prompt emetic should be given, followed by an enema. 
The teeth should be examined, and if the gum is swollen, hot, and tense, it 
may be lanced', but never if it looks normal. When seen at first, if the parox¬ 
ysm is severe, no time should bo lost by giving a hot bath, but chloroform 
should be given at once, and repeated if necessary. A child is so readily put 
under chloroform and with such a small quantity that this procedure is quite 
harmless and saves much valuable time. The practice is almost universal of 
putting the child into a warm bath, and if there is fever the head may be 
douched with cold water. The temperature of the bath should not be above 
95° r or 96°. The very hot bath is not suitable, particularly if the fits are due 
to indigestion. After the attack an ice-cap may be placed upon the head. If 
there is much irritability, particularly in rickets and in severe diarrhoea, small 
doses of opium will be found efficacious. When the convulsions recur after the 
child comes from under the influence of chloroform it is best to place it rapidly 
under the influence of opium, which may be given as morphia hypodermically, 
in doses of from one-twenty-fifth to one-thirtieth of a grain for a child of one 
year. Other remedies recommended are chloral by enema, in 5-grain doses, and 
nitrite of amyl. After the attack has passed the bromides are useful, of which 
5 to 8 grains may be given in a day to a child a year old. Recurring convul¬ 
sions, particularly if they come on without special cause, "should receive the 
most thorough and careful treatment with bromides. When associated with- 
rickets the treatment should be directed to improving the general condition. 

VI. EPILEPSY. ^ 

Definition.—An affection of the nervous system characterized by attacks 
bf unconsciousness, with ojjwithout convulsions. * 

The transient loss of "tSdnsciousness without convulsive seizures is known 
as oeffi ma l: the loss of consciousness with general convulsive seizuieaia known 
88 yrarkijmal. Localized convulsions, occurring usually without loss of con¬ 
sciousness, are known a s epilept iform, or more frequently as Jacksonian or 
cortical epilepsy. • 
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*1 Etiology. Age. In a large proportion of all eases, the disease begins be¬ 
fore, pnbertf. Of the 1,450 cases observed In Cowers, m 122 the disease began 
befora the tenth year, and three-fourths of the eases began before the tweu- 
tjlfith-ycar. Of 460 eases of epilepsy in children which 1 have analyzed the 
age of onset in 427 was as follows: First year, 7t; second year, 62; third 
year, 51; fourth year, 24; fifth year, 17; sixth year, 18; seventh year, 19; 
eighth year, 23; ninth year, 17; tenth year, 27; eleventh year, 111 twelfth year? 
18; thirteenth year, 15; fourteenth year, 21; fifteenth' year. 31. Aruinged, 
in hcmidecadcs the figures arc as follows: From the first to the fifth year, 229 ;' 
from the fifth to the tenth year, 104; from the tenth to the fifteenth year, 95. 
These figures illustrate in a striking manner the>oarly onset of the disease in 
aiaiga-proportion of the eases. It is well always to be suspicious of epilepsy 
developing in the adult, for in a majority of such eases the convulsions are due 
to a local lesion. 


1 Sex.—H o special influence appears to be discoverable in this relation, cer¬ 
tainly not in children. Qf 433 cases in my tables, 232 were males and 203 
were females, showing a slight predominance of the male se*._ .Mint.puberty 
unquestionably, if a large number of cases are taken, the males are in excess. 
The figures of Sieveking and Reynolds would lend to show flint the disease 


is rather more prevalent in females than in suiles. , 

Heredity. —Much stress lias been laid upon this by many authors ns an 
"important predisposing cause, and the statistics collected give from 9 to over 
40 per cent. Gowers gives 35 per cent for his cases, which have special value 
apart from other statistics embracing large numbers of epileptics m Hint they 
were collected by him in his own practice. In our figures iUp|K-ufs to play a 
minny rnp. In the Infirmary list there were only 31 eases in which theft; was 
a history of marked neurotic taint, and only 3 in which the mother liciwlf 
had been epileptic. In the Elwyn cases, as might, he expected, the pcrcenlage 
is larger. Of the 126 there was in 32 a family history of nervous derangement, 
of some sort, either paralysis, epilepsy, marked hysteria, or insanity. II is 
interesting to note that in this group, in which the question of heredity is 
carefully looked inlo, there were only two in which the mol her laid ha- 
epilepsy, and not one in which the father had been affected. mien . I 
was not a little surprised to find in the l.,t of my cu-es that hcicdiUi.y 
influences played so small a part. 1 have hoard this opinion e.xp.v,-cd by 
certain French physicians, notably Marie, who also ... writing ..pm. < >«' 
question takes strong grounds against heredity as an important fadm m 


^WhUe then it may be said that direct inheritance U comparatively un¬ 
common, yet the children of neurotic families in which neuralgia, m.,amty ; 

and hysteria urevail are more liable to fall victims to the disease. 

sc; Stfiia 4 •'V t "i sa • 

257 cases could be traced directly t<> a «> 1(1 " , H (j MII . (s:i eases 

there were associated conditions, such as syp n '» ‘ .j ’ |,’i K „ res 

in which the alcoholism was probably the icm, Xjitiw found 83 

equally strong are given by 0 f the 126 Elwyn cases, in 

with a marked history of parental intemperance, ui u* 

» 
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which the family hiBtory on this point was carefully investigated, a definite? 
statement was found in only 4 of the cases. 

Y Swhili s .—This in the parents is probably less a predisposing than an' 
’ actuaHcause of epilepsy, which, is the direct outcome of local cerebral mani¬ 
festations. There is no reason for recognizing a special form of syphilitic 
epilepsy. On the other hand, convulsive seizures due to acquired syphilitic 
disease of the’brain are very common. 

: Pfitsoag,— Alcohol. —Severe epileptic convulsions may occur in steady 

drinkers. 

•l Of-exciting causestjfright is believed to be important, but is less so, I 

'think, than is usually stated t Trauma is present in a certain number of in¬ 
stances. An important group depends upon aJocal disease of the brain exist¬ 
ing from childhood, as seen in the post-hemiplegic epilepsy. Occasionally cases 
' follow thetinfectious fevers, j Masturbation has wjen stated to be a special 
cause, but its influence is probably overrated. A large group of convulsive 
seizures allied to epilepsy are due to some<jtqxic agent, as in le&d. poisoning 
and injjrsemia.. . 

» Reflex CAUSES.-gePentition andfcworms,rthe.irritation of a cicatrix, some 
' lQgal affection, such as. adherent prepuce, oi$i foreign body in the eai_or_ihe 
nose, are given as causes. In many of these cases the fits cease after the re¬ 
moval of the cause, so that there can be no question of the association between 
the two. In others the attacks persist. Genuine cases of reflex epilepsy are, 
I believe, race. A remarkable instance of it occurred at the Philadelphia 
Infirmary for Diseases of the Nervous System in the case ofea man with a 
testis in the ingqinal canal, pressure upon which would cause a typical fit. 
EemoVal of the organ was followed by cure. 

< Cardiovascular epilepsy is usually^a manifestation of advanced arterio¬ 
sclerosis, and is associated with slow.pulse (see Stokes-Adams .Disease). 
There may be palpitation and uneasy sensations about the heart prior to the 
attack. f.The passage of a. gall-stone or* the iremoval of pleuritic, fluid may 
induce a fit.»,j Indigestion and gastric troubles are extremely common in epi¬ 
lepsy, and in many instances the eating of indigestible articles seems to pre¬ 
cipitate an attack. And lastly, epileptic seizures may occur in old people 
without obvious cause. 

Symptom*. —(1) Geajju Mal.-/-P receding the fits there is. usually a local¬ 
ized sensation, known as an aura, in some part of the body. This, may be 
somatic, in which the feeling comes from some particular region in the periph¬ 
ery, as from the finger or hand, pr is a sensation felt in the stomach or about 
the heart The peripheral sensations preceding the fit are of great value, 
particularly those in which the aura always occurs in a definite region, as in 
one finger or toe. It is the equivalent of the signal sym^pm in a fit from 
a brain tumor. The varieties of these sensations are numerous. The epigas¬ 
tric sensations are mostcommon. In these the patient complains of an uneasy 
t sensation, in the. epi gastri um or distress in.ihe intestines, or the sensation»may 
not be unlike that of heart-bum and may be associated with palpitation. 
These, groups are sometimes Tcnown as pnenmpgastric aurse or warnings. 

Qf psych ical anxse one of the most common, as desciibed by Hughling* 
Jackson, is the vague , dreamy state, a sensation of. strangeness or sometime 
» of terror. The aurte may be associated with special senses; of these the most 
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r S l StinS nC ^ oUi « ht " r *'.isalions of color; 
less commcmly, distinct objects are seen. Tl,e auditory aura- consist of noi^ 

UL-Uta ear, odd sounds, musical tones, or occasionally voices. Olfactory an 
gustatory aur®, unpleasant tastes and odors, jre rare ‘ 

.Occasionally the fit may be preceded not by an aura, but by certain move¬ 
ments; the patient, may turn round rapidly or run will, great 'speed for a few 
minutes, the so-called epilepsia proenrsiya. In one of the Klwyil cases the lad 
stood on his toes aud twirled with extraordinary rapidity, so that his features 
were scarcely recognizable. At the onset of the attack the patient may give a* 
loUl i Scr0am ° r yul1, 1,10 sn_c:lll(,<l epileptic cry. The patient drops as if shot, 
malting no effort to guard the fall. In consequence of this epileptics fre¬ 
quently injure themselves, cutting the face or head or burning themselves. In 
the attack, as described by Hippocrates, “the patient loses his s|ieeoh and 
chokes, and foam issues from the mouth, the teeth are lived, the Immls nro 
contracted, the eyes distorted, he becomes insensible, and in^ some eases tho 
bowels are affected. And these symptoms occur sometimes on the left side, 
sometimes on the right, and sometimes on both." The lit.ujay he described 
in three stages: 

(a) Tonic Spasm .—The head is drawn back or to the rigfit, and the jaws 
are fixed. The hands arc clinched and the legs extended. Tliis.tonie coni ruc¬ 
tion affects the muscles of the chest, so that respiration is impeded and the 
initial pallor of the face changes to a dusky or livid hue.- The muscles of 
the two sides arc unequally affected, so that tho head and neck are rotated or 
the spine is twisted. The arms arc usually flexed at lliii elbows, the hand at tho 
wrist, and the fingers arc tightly clinched in the palm. Tips stugbjasls only 
a fm&*8MGads, mid then the clonic stage begins. * 

(&) Clonic stage. The muscular contractions become intermittent;*at 
first tremulous or vibratory, they gradually become more rapid and the 
limbs are jerked and tossed nboutjuolently. The muscles of the face are in 
constant clonic spasm, the eyes roll* the eyelids are ojiened mid closed con¬ 
vulsively. The movements of the muscles of the jaw are very forcible and 
strong, and it is at this time that the tongue is apt to be caught; between the 
tcetluuuLlacerated. The cyanosis, marked at the end of the tonic stage, grud- 
uaHy-kssansT* ^ frothy saliva, which mayjie blood-stained, esca(ies from the 
mouth. The faeces and urine ntav be discharged involuntarily. The duration 
of this stage is variable. It rarely lasts more than one or two minutes The 
contractions become less violent and the patient gradually sinjp into the con¬ 
dition of coma. , , „ . , ,, 

(c) Coma The breathing is noisy or even stertorous, the face,.congested, 
but no longer'intensely cjuumiic. The limbs are relaxed and the unconscious- 
ness is profound. After a variable, time the patient can be aroused, but if 
left alone he,sleeps for some hours and then awakes, complaining only o 
slight hewkdie or menial confusion. If the attack has been severe pctednal 
hainjorrhago may be scattered over the neck and chest. In thecasc of a 
}oimg~man in good health in a severe convulsion 
spaces were entirdyfilled with blood, and free blood oozed from them (Walter 

J ‘T ) ; ’£7'?“! I'lHTdi- * m , ■» 

1 ^ »<* -to Tht 
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pulse, respiration, and tcmplrature rise in the attack. It is a serious condil 
tion, 'and often proves fatal. 

,After the attack the r eflexes a re sometimes absent; more frequently they 
ar e i per eased and the ankle. xWua. can usually be-obtained. The state of the 
urine is variable, particularly as regards the solids. The quantity* is usually 
increased after the attack, and albumin is not infrequently present. 

• Post-epileptic symptoms are of great importance. The patient may be in 
i a trance-like condition, in which he performs actions of which subsequently 

he'ha’s" no recollection. More serious are the attacksAif mania, in which the 
patient is often dangerous and sometimes homicidan It is held by good 
authorities that an outbreak* of mania may be substituted for the fit. And, 
lastly, the mental condition of an epileptic patient is often seriously impaired, 
and profound defects are common. 

'■'.Paralysis, which rarely follows the epileptic jSS/Js usually hemiplegic and 
transient. Slight disturbances* of speech alsq nijyjDccur; in some instances, 
forms fit sensory aphasia. . * ; _ 

'The attacks, may occur at night, and a person may be epileptic for years 
without, knowing it. As Trousseau truly remarks, when a person tells us that 
in the night he has incontinence of urine aad awakes in the morning with 
headache and, mental confusion, and complains of difficulty in speech owing do 
the fact that he has bitten his tongue, if also there are purpuric spots on the 
skin of the face-and nock, the probability is very strong indeed that he is 
subject to nocturnal epilepsy. 

(2) Petit Mai,. —This is epilepsy without the convulsions. The attack 
consists of transiqjut unconsciousness, which may come on at any time, accom¬ 
panied or unaccompanied by a feeling of faintness and vertigo. Suddenly, for 
example, at the dinner table, the subject stops talking and eating, the eyes 
become fixed, and the face slightly pale. Anything which may have been in 
the hand is usually dropped. In a moment or two consciousness is regained 
and the patient resumes conversation asJf nothing had happened.' In other 
instances there is slight incohereney or the patient performs some almost 
automatic action. Ho may begin to undress himself and on returning to con¬ 
sciousness find that he has partially disrobed. He may rub his beard or face, 
or may spit about in a careless way. In other attacks the patient may fall 
without convulsive seizures. A definite aura is rare. Though transient, un¬ 
consciousness and giddiness are the most constant manifestations of petit mat; 
there are many other equivalent manifestations, such as sudden jerkings in the 
limbs, sudden tremor, or a sudden visual sensation. Qowers mentions no less 
than seventeen different; manifestations of petit mat. Occasionally there are 
cases in which the patient has a sensation of losing his breath and may even 
get red in the face. I have seen such attacks also in children. 

After the attack the patient may be dazed for a few seconds and perform 
certain automatic actions, which may seem to be volitional. As mentioned, 

* undressing is a common action, but all sorts of odd actions may be performed, 
some of which are awkward or even serious. One of my patients after an 
attack was in the habit of tearing anything he could lay hands on, particularly 
books. Violent actions have been committed and assaulte- made, frequently 
giving rise to questions which come before the courts. This condition has been 
termed masked epilepsy, or epilepsii tomato. 
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.. J? l ? ai ,°J ity ° f C!lses of l ,diL "<" 1 I’onvulMons iinulh occur. a | first 
slight, but ultimately the grand mill becomes well dnolopu,], and the attacks 
may then alternate. • 

(3) Jacksonian Eriiaspsv.—This is aU known ns cortical. symptomatic, 
or partial epilepsy. It is distinguished froHu the ordinary cpilcp-\ bv the 
important fact that consciousness is retained or is lost lain.' The al'lacks „ r0 
usually the result of irritative lesions in the motor zone, tlujindi there are 
probably also sensory equivalents of this motor form. In a hpual attack the 
spasm begins in a limited muscle group of the face, arm. or leg. The /Agomatic* 
muscles, for instance, or the thumb may twitch, or (he toes ma\ iir-t he uu\ed. 
P rior to the twitching the patient may feel a sensation of numimo-s or tingling 
in the part affected. The spasm extends and ma\ imohe the mii'-clc- of one 
limb only or of the face. The patient is conscious throughout and notches, 
often with interest, the $$rch of the spasm. 

The onset may be slow, and, as in a case which I have reported, there may 
be time for the patient to jilaee a pillow on* the floor, so ns to he as com¬ 
fortable as possible during tbo attack. The spasms mas he localized for years, 
but there is a groat risk that the partial epilepsy may heefune geueial. The 
condition is due, as a rule, to an irritative lesion in the motor zone. Thus of 
107 cases analyzed by Roland, there were 18 of Junior, 21 instances of.inllam- 
matory softening, 14 instances of acute and chronic meningilN, and 8 cases 
of ^trauma. The remaining instances were due to hemorrhage nr abscess, or 
were associated with sclerosis cerebri. Two other condit ions ‘may lie ment imied, 
which may cause typical Jacksonian epilepsy—namely, uremia and progiessivu 
paralysis of the insane. A considerable number of the ea e» of,Jacksonian 
epilepsy are found in children following hemiplegia, the so-i alledtpns^-hemi¬ 
plegic’epilepsy. The convulsions usually begin on the affected side, either in 
the arm or leg, and the lit may be unilateral and without loss of consciousness. 
Ultimately they become more severe and general. 

Diagnosis. —In major epilepsy the 6uddcnne»s of the attack, the abrupt loss 
of consciousness, the order of the tJnie and clonic spasm, ami llio relaxation 
of the sphincters at the height of the attack are distinctive features.^The 
convulsive seizures duo to uncmia are epileptic in character and usually Yeadily 
recognized by the existence of greatly increased tension and the condition of 
the urine. Practically in young adults hysteria causes the gieate-t difficulty, 
and may closely simulate true epilepsy. The table oil page 10ff t, from tiowois 
work, draws clearly the chief differences between them. 

Recurring epileptic seizures in a person over thirty who has not had pre¬ 
vious attacks is always suggestive of organic disease. According to 11. 0. 
Wood, whose opinion is supported by that of Fournier, in 9 cases out of 10 
the condition is due to syphilis. 

Petit mat must be distinguished from attacks of syncope, and the vertigo 
of M6ni&re’s disease, of a cardiac lesion, and of indigestion, in these cases 
therelsno actual loss of consciousness, which forms a characteristic though not # 

an invariable feature of petit mat. . . , 

Jacksonian epilepsy has features so distinctive and peculiar that it is at 
once recognized. It is, however, by no means easy always to determine upon 
what the spasm dejiends. Irritation in the motor centres may he due to a great 
variety of «Tuscs, among which tumors and localized memngo-encephahtis are 
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the most frequent; htei it must not be forgotten that iiL. uraemia, localized 
epilepsy may occur, ’rte most typical Jacksonian spasms a lso ar^ noLiafre-t 
qnfiflt jn general paresis of the insane. 


Epileptic. 


Hysteboid. 


-«_L 


Apparent cause 
Warning. 

Onset. 

Scream. 

Convulsion. 


Biting. 

Micturition. 

"Defecation. 

Talking. 

Duration. a. 

Restraint necessary ,. t _ 

Termination.'.. 


none. 

any, but especially unilateral 
or epigastric aura), 
always sudden, 
at onset. 

rigidity followed by “jerk¬ 
ing, rarely rigidity alone. 
< 

tongue. 

frequent. 

occasional. 

never. 

a few miSutes. 

to prevent accident 
spontaneous. 


emotion. 

palpitation, malaise, choking, bi¬ 
lateral foot aura, 
often gradual, 
during course. 

rigidityor “Struggling,” throwing 
about of limbs or head, arching 
of back. 

lips, hands, or other people and 
things, 
npver. 
never, 
frequent. 

more than ten minutes, often 
much longer, 
to control violence, 
spontaneous or induced (water, 
etc.). 


Prognosis. •‘—This may be given to-day in the words of Hippocrates: “ The 
prognosis in epilepsy isfunfavorablc when the disease is congenital, and when 
it endures to manhood, and when it occurs inyt grown person without any 
previous cause. . . . The cure may be attempted in young persons, but not 
in old.” W, A. Turner concludes from recent studies that of casesj^eginning 
under ( ten -years few are arrested, whereas of those*)beginning at puberty the 
opposite is true. Cases beginning between the twentieth and tliirty-fifth years 
give few arrests. After thirty,-live the outlook is good . 

Death during the fit rarely occurs, but it may happen if tlm..patient .falls 
into the water or if the fit comes on while he is eating. Occasionally the fits 
seem to stop spontaneously. This is parfi*laTly the case in the epilepsy in 
children which has followed the convulsions of teething or of the fevers. Fre¬ 
quency of the attacks and marked mental disturbance are unfavorable indi¬ 
cations. Hereditary predisposition is apparently of no moment in the prog¬ 
nosis. The outlook-is better-ia-males than in females. The post-hemiplegic 
epilepsy is rarely arrested. Of the cases coming on in adults, those due to 
syphilis and to local affections of the brain allow a more favorable prognosis. 

Treatment. — General. —In the case of children the parents should lie 
made to understand from the outset that epilepsy in the great majority of 
cases is an incurable affection, so that the disease may interfere as little as 
possible' with the education of the child. The subjects need firm but kind 
treatment. • Indulgence and yielding to caprices and whims are followed In- 
weakening of the moral control, which is so necessary in these cases. The 
disease does not incapacitate a perfcn for al§ occupation. It is mueh-hettcr 
'for epileptics to have some definite pursuit. There are many instances* in 
which they have been persons of extraordinary mental and bodily vigor, as. 
for example, Julius Caesar and Napoleon. One of the most distressing feature- 
in epilepsy is the gradual mental impairment which follows'in a certain num¬ 
ber of cases. If such patients become extremely irritable or show signs of 
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violenc e the y should ho placed under ; • 

sTiSSlTbnbrbiddon to epdcptlD r 2, ', U an Marriage 

should be placed between the tee'll, ml I, ‘ \ “ °V ° f r,,l,lMT 

natient should be in ll.e ' L 1, J "‘ .•*“»« '* U'lie 


fflS 1 ,As ,hl: —Hv pusses olf 

wJtb rapidity, no special treatment is iiec^arv. hid in nw«s in which tl,o 
Convuklcui_is prolonged a few winds of chloroform or nitrite of 
hypodermic of « quarter of a grain of morphia nun be given. " ° “ 

Dietetic. The old authors laid great stress upon regimen in epilepsy.. 

The important point is to give the patient a light .I a? ,Ked hours !„id 

on no account to permit overloading of the stomach. Meat should not he 
given more than once a day. There are eases-,,, which animal food seems 
injurious. A strict vegetable diet has been warmly recommended. The patient 
should not go to sloop unii] the oonipldinn of gastric digestion. 

Medicinal. Ihe bromides are the mil) remedies which have a special" 
influence upon the disease. Kit her the sodium-or potassium suit may he given. 
Sodium bromide is probably less irritating and is belter home for a long period. 
It may be given in milk, in which it is scarcely tasted. In all instances the 
dilution should he considerable. In adults it is well taken in poda water or ill 
some mineral water. The dose for an adult should he from half a drachm 
to a drachm and a half daily. As Seguin recommends, it is of tan liest to give 
but a single dose daily, about four to six hours before the attacks nre most 
likely to occur. For instance, in the case of nocturnal epilepsy a drachm 
should be given an hour or two after the evening meal. If the attack occurs 
early in the morning, the patient should take a full dose when lie awakes. 
When given three times a day it. is less disturbing after meals. ‘.Knell ease 
should be carefully studied to determine lmw much bromide should be used. 
The individual susceptibility varies and some patients require more than otlibra. 
Fortunately, children take the drug well and stand proportionately larger doses 
than adults. Saturation is indicated by certain unpleasant effects, particu¬ 
larly drowsiness, mental torpor, «at*I gastric and curdiac distress. Loss of 
palate reflex is one of the earliest indications that the system is under the 
influence of the bromides, and is a condition which should he attained. A 
very unpleasant feature is the development of acue, which, however, is no indi¬ 
cation of bromism. Seguin slates that, the tendency to this is much dimin¬ 
ished by giving the drug largely diluted in alkaline waters and administering 
from time to time full doses of arsenic. To be effectual the treatment should 
be continued for a prolonged period and the cases should he incessantly watched 
in order to prevent bromism. The medicine should be continued for at least 
two years after the cessation of the (its; indeed, Seguin recommends that the 
reduction of the bromides should not be began until the patient Ims been 
three years without any manifestations. Written directions should lie given 
to the mother or to the friends of (lie patient, and he should not himself lie 
held responsible for the administration of the medicine. A book should he 
provided in which the daily number of attacks and the amount of medicine* 
taken should be noted The addition of belladonna to the bromide is warmly 
recommended by Black, of Glasgow. In very obstinate cases Flechsig uses 
opium, S~nr fi grains, in three doses daily; then at the end of six weeks opium 
is st opped a nd the bromides in large amounts, 75 to 100 grams daily, are used 
for two months, 

R8 • 
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Among other remedies which have been recommended as controlling cpi 
lepsy are chloral, cannabis indica, zinc, nitroglycerin, and borax.*’ Nitrogly¬ 
cerin is sometimes advantageous in pelil mat, but is not of much servfce in 
the major form. To be beneficial it must be given in full doses, from 2 to 5 
minims of the 1-per-cent solution, and increased until the physiological effe?ts 
are produced. „ Counter-irritation is rarely advisable. When the aura is very 
definite and constant in its onset, as from the hand or from t'ho toe, a blister* 
about the part or a ligature tightly applied may stop the oncoming fit. In 
children, care should be taken that there is no source of peripheral irritation. 
In boys, adherent prepuce may occasionally be the cause. The irritation of 
teething, the presence of worms, and foreign bodies in the ears or nose have 
been associated with epileptic seizures. 

, The subjects of a chronic and, in most cases, a hopelessly incurable disease, 
epileptic patients form no small portion of the unfortunate victims of charla¬ 
tans and quacks; who prescribe To-day, as in the time of the father of medicine, 
“ purifications and spells and other illiberal practices of like kind.” 

Surgical. —Id Jacksonian epilepsy the propriety of surgical interference 
is universally granted. It is questionable, however, whether in the epilepsy 
following hemiplegia, considering the anatomical condition, it is likely to be 
of any benefit. In idiopathic epilepsy, when the fit starts in a certain region 
—the thumb, for instance—and the signal symptom is invariable, the centre 
controlling this part may be removed. This procedure has been practised by 
Macewen, Horsley, Keen, and others, but time alone can determine its value. 
The traumatic epilepsy, in which the fit follows fracture, is much more hopeful. 

Tlpe operation, per xe, appears in some cases to have a curative effect. Thus 
of 50 cases of trephining for epilepsy in which nothing abnormal was found to 
account for the symptoms, 25 were reported as cured and 18 as improved. The 
operationsliave not been always on the skull, and White has collected an inter¬ 
esting series in which various surgical procedures have been resorted to, often 
with-curative effect, such as jigation-of the-earotid artery, castration, tracheot¬ 
omy, excision of the superior cervical ganglia, incision of the scalp, circum- 
ciaiqn^etc. 

« The feasibility of State colonization of epileptics on a self-supporting basis 
' has been demonstrated by the success of the Craig Colony at Sonyea, New 
York. 


VII. MORAINE (Hemicrania; Sick Headache). 

Definition. —A paroxysmal affection characterized by severe hfluhmhA, usu¬ 
ally unilateral, and often associated with dj<nm3a«. of vision. 

Etiology. —The disease is 'frequently hereditary and has occurred through 
several generations. W'omen and the members of neurotic families are mod 
frequently attacked. It is an affection from which many distinguished men 
“have suffered and have left on record an account of the disease, notably* the 
astronomer Airy. Edward Liveing’s work is the standard authority upon 
which most of the subsequent articles have been based." A gouty or rheumatic 
taint is present in many instances. Sinkler has called special attention to the 
frequency of reflex causes. Migraine has long been known to be associated with 
vuterine and menstrual disorders. f> Nutritive disturbances are common, and 
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attempts have been made by Haig and others to associate the attacks with 
disturbed uftc-acid output. Certainly the amount of uric acid excreted* just 
prior *to and during an attack is reduced. Others regard the disease ay a 
toxsemia from disordered intestinal digestion.* Many of the headaches from 
eyestrain *are of the heinieranial iy ]m■: hut it is impossible to regard this, 
as Gould and others would do, as the sole factor. Cases have been described 
in connection with,adenoid growths in the pharynx, and particularly witli* 
abnormal conditions of the nose. Many of the attacks of severe headaches 
in children are of this nature, and the eves and nostrils should he exam¬ 
ined with great care. Kinkier refers to a ease in a eluld of two years, and 
Gowers states that a third of ail the cases begin diet ween the fifth and tenth 
years of age. The direct influences inducing the attack are very varied. 
Powerful emotions of all sorts are the most potent. Mental or bodily fatigue, 
digestive disturbances, or the eating of some particular article of food may he 
followed by the heldaehe. The paroxysmal vharacter is 040 of the most 
striking features, and the attacks may recur on the same day every week, 
every fortnight, or every month. Headaches of the migraine type may recur 
for years in connection with chrome It right's disease. , 

Symptoms. —Premonitory signs are present in many eases, and the patient 
can tell when an attack is coining on. Itcflinrkahlc prodromala have been 
described, particularly in connection with vision. Apparitions may appear— 
visions of animals, such as mice, dogs, etc. Transient hemianopia or scotoma 
may be present. I 11 other instances there is spasmodic action of the pupil on 
the affected side, which dilates and contracts alternately, the coiiditjnn known 
us kwvua. Frequently the disturbance of vision is only a blurring, 01 Hiero 
are balls.of light, or zigzag lines, or the so-called fortification sped 1 a (Uuiiwp- 
^i a) which may he illuminated with gorgeous colors. Disturbances of (he 
other senses are rare. Numbness of the tongue and face and o.vasionally of 


the hand may occur with tingling. More rarely there are cramps or spasms 
' in the muscles of the affected side. •Transient aphasia has also been noted. 
Some patients show marked psychical d.slmbailee, either evedement or. more 

1 commonly, mental confusion or great depress.harness occurs ... -me 

cases. The headache follows a short tune aft.-, the prod.omal symptoms him 

appeared. It D cumulative a,.. >,, , ha,,, ter beginning as a ha, ued 

IIv mllstillll either on the temple or loielieml 01 ill 

the eyeball It ,s us„all\ dm, nhed as of a peneliatmg, sharp lanmg 1 1 arav 
te, The pain Gradually spreads and involves the entire side of the head, 

sometimes the neck, ami mav pa- !»*•» «»•* 111 

are affected Name, - ml.ef Vasomotor 

comes on when the stomach a- Mb ' on «, ho pale, and there may 

symptoms may be present. T • -J ^ j S ,il.se.,nentlv the face and ear 
he a marked difference bdwun tl f vas „.ddalor influences. 

the f ectud f e r* ^ .m n..- .-.1^1 ^ -»■ i- 

l, .* a ’ * iid in .?* .. ,1.™ 

to «*•«. 
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incapacitate the patjgnt for at least t hree days. In other instances the cntirt 
attack is over in a day. The disease recurs, for years, and in cases with j 
marked hereditary tendency may persist throughout life. In womdh the 
att acks of ten cease after the climacteric, and in men after the age of fifty, 
Two IT the greatest sufferers I Eaveknown, who Tia3 recurring atfecks ei&r 
few weeks fr?m early boyhood, now have complete freedom. 

The nature of the disease is unknown. Liveing^s view, that it is a nerve 
stormoFform of periodic discharge from certain sensory centres, a# flj s related 
to epilepsy, has found much favor. According to this view, it is the sensory 
equivalent of a true epileptic attack. Mollendorf, Latham, and others regard 
it 5sTa"vaso^motof neurosis, &d hold that the early symptoms are due to vaso¬ 
constrictor and the later symptoms to vaso-dilator influences. The fact of the 
development of arterio-selerosis in the arteries o£ the affected side is a point 
of interest bearing upon this view. . • 

Treatment.-«-The patiefit id fully aware of the causes which precipitate an 
attack. Avoidance of excitement, regularity in the meals, and jnoderation in 
diet are importaht rules. I have known cases greatly benefited, by a strict 
vegetable diet.. The treatment should be directed toward the removal of (lie 
conditions upon which the attacks depend. In children much may be done 
by watchfulrfess and care on the part of the mother in regulating the bowels 
and watching the diet of the child. 'Errors of refraction should be adjusted. 
On no account should such children be allowed to compete in school for prizes. 
A prolonged course of .bromides sometimes proves successful. It anaemia is 
present, i rpn and arsenic should be given. .When the arterial tension is in¬ 
creased a course of nitroglycerin may be tried. Not too much, however, should 
be expected of the preventive treatment of migraine. In a very large proportion 
of*the cases the headaches recur in spite of all we (including the refractioni9ts) 
can do. tyHerter advises, so soon as the patient has any intimation of the attack, 
to wash out the stomach with water at 105°, and to give a brisk saline cathartic. 
During the paroxysm the patient should 1 be kept_in bed and absolutely quirt. 
If_the patient feels faint and nauseated, a small cup_ of hot, strong coffee or 20 
drops of chloroform give relief.- Cannabis indica is probably the most satis¬ 
factory remedy. Seguin recommends a prolonged course of the drug/*. Anti- 
pyrin, antifebrin, and phenaggtin have been much used of late. When given 
early, at {TuTvery outset of the paroxysm, they are sometimes effective. Small, 
repeated dosea are more satisfactory. Of other remediesj^caffeine, in 5-grain 
doses of the citrate, nux vomica, and ergot have been recommended. Elec- 
.tricity does not appear to be of much service. And lastly, in obstinate t-ai-o 
an ordinary tape seton may be inserted through the skin at the back of tin 
neck, to be worn for three months, a plan of treatment which has the strongest 
possible recommendation from Mr. Whitehead, of Manchester. 

Vm. NEURALGIA. 

Definition. —A painful affection of the nerves, due either to function* 
disturbance of their central or peripheral extremities or to neuritis in then 
coarse. 

Etiology .-^-Members of neuropathic families are most subject to the disease 
It affects women more than men. Children are rarely attacked. Ofjhll causes 
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voussyatem. LI he various forms of anamiia are frequently associated with 
M* 1 * It may be a prominent feature at the onsotTf jSLSTSS 
ijjafia. parfacularly typhoid Jem. Malaria ha. be™ thou^retTL^ 
3a»se (O..W, Holmes Boylston Essay), but itVs not boon shown that nenral- 
pa is more frequent m malarial districts, and the error has probably arisen 
Tll^ lng,Perl(Ml 1 ,C,ty ) a8 “ SI,wial >»«nif.Wnlion of pah, Ms,n. It “ 
™lrr m CaClU!xia - Kx P^rc to cold is a cause- in vej 

susceptible persons. . Reties irritation, particularly from, carious tooth, anil* 

^ I*-'’ 1 fronfal common causes of neuralgia of 

the hUiuierve The disease occurs sometimes iij rheumatism, gout, le ad iio i- 
sqjiing, and diabetes. Persistent neuralgia may he a feature of latent Bright’s 
disease. 


Symptoms, Before the‘onset of the pain there nmy he; uneasy sensations,* 
Bometimcigfci ngling in the part, which will be .affected. \Tlifi,.paiii is localiaed 
to a certain group or division of nerves, usually affecting one 1 side. The pain 
is not—constant, but paroxysmal, and is doscrilied as stabbing, bur nin g or 
d artin g in character. The skin may be exquisitely tender' in the affected 
region, particularly over certain points along the course 1 of the nerve, the 
so-called tender points. Movements, as a .rule, are painful..- Troph ic and 
vasft-jnotor changes may accompany the paroxysm; the skin may.lie cool, and 
subsequently hot and horning; occasionally local (edema or erythema, occurs. 
More remarkable still are the changes in the lmir, which may become blanched 
(canities), or even fall out. Fortunately, such alterations nre rare. Twitch- 
ings of the muscles, or even spasms, may he present during the paroxysm. 
After lasting a variable tune—from a few minutes to many*lionrs-Mhe.altack 
subsides. Recurrence may be at definite intervals—every day at. the same hyur, 
or at intervals of two, three, or even seven days. Occasionally the paroxysms 
develop only at the catamenia. This periodicity is quite as marked in non- 
malarial as in malarial regions. 


Clinical Varieties, Depending on the Nerve Roots Affected. 

(1) Trigeminal Neuralgia; Tie Douloureux.—A distinction must lm drawn 
between the minor and major nouralgias of the fifth cranial nerve. The former 
may merely be syhiptomatic of the involvement of one or another of its jieriph- 
eral branches in some disease process—the pressure of a tumor, carious teeth, 
or a neuritisiduc to the proximity of suppurative processes in the liony sinuses, 
etc. There "Kay be referred neuralgic pains in tins area from morbid processes 
within the cranium, or from visceral disease elsewhere. A painful neuralgia 
may/follow an attack of zoster in any division of the fifth nerve. 

Tne typical tic douloureux, epileptiform neuralgia, or " neuralgia quinti 
maipr” as it has been called by Henry Head, whose article in Allbutt’s System 
shojdd be consulted, is probably a primary affection of the nerve The disease 
s tarfo in middle, life, without obvious cause, as a simple neuralgia in one of 
the trigeminal branches, and from a particular spot the pain radiates through 
the course of one of the nerves. The, pain .is,q.f §uddm.onset, vj^fipt and 
mi-nxyap).! L cWon ter. There nre peripds of remisnoiv which, nt first may 
several months, and in which the paroxysms do not occur, hut 
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these internals of release shorten after each successive attack. The afl^ 
themselves arfi.of. ever increasing severity and longer duration.* The |, a j n 
finally invades the territory of adjoining nerves and ultimately" after 
majf extend ov er the e ntire trigeminal distribution. Though by sympathy (here 
may be pain outside of the fifth nerve area, particularly in the occipital region 
in true tie douloureux the pain remains limited to the distribution of oho 
trigeminal nerve, and probably never becomes bilateral. In. advanced case* 
the paroxysms follow one another rapidly and without assignable cause, and ia 
'the intervals the patient may never be quite free from pain. They are inaug¬ 
urated by almost any form of external stimulus, by a draught of air, by move¬ 
ment of the facial muscles or,of the tongue in speaking, by touching the skin, 
particularly over those points from which the pain seems to take its origin, 
by the act of swallowing, especially when the pain involves the mucous mem¬ 
brane field of distribution of the nerve. It is not a self-limitpd disease. Tn 
some instances the neuralgia reaches such a frightful intensity that it renders 
the patient's lifd insupportable. In former years suicide was not an uncom¬ 
mon consequence. 

No anatomical lesion that may be considered peculiar to the disease has 
been described. * 

In the more severe cases medicinal forms of treatment are unavailing. 
Surgical measures must be resorted to, and peripheral operations on the nerves 
most affected often give complete, though only temporary, relief. Extirpation 
of the Gasserian ganglion, as first proposed by Krause and Hartley, must lie 
contemplated. Complete restoration to health and permanent freedom from 
pain seem always to follow its complete removal. 

, (2) Cetvico-oc'cipital neuralgia involves the posterior branches of the first 
fouy cervieal nerves, particularly the inferior occipital, at the emergence of 
which there is a painful point about half-way between the mastoid process and 
the first cervical vertebra. It may be caused by cold, and' these nerves are 
often affected in cervical caries. Surgical pleasures may be required if the pain 
is severe. ’ Krause has devised an operation for division and evulsion of the 
affected nerves. 

(3) Cervico-brachial neuralgia involves the sensory nerves of the brachial 
plexus, particularly in the cubital division. When the circumflex nerve is in¬ 
volved the pain is in the deltoid. The pain is most commonly about the 
shoulder and down the course of the ulnar nerve. There is usually a marked 
tender point upon this nerve at the elbow. This form rarely follows cold, 
but more frequently results from rheumatic affections of the joints, and 
trauma. 

(4) Neuralgia of the phrenic nerve is rare. It is sometimes found in 
pleurisy and in pericarditis. The pain is chiefly at the lower part of the 
thorax on a line with the insertion of the diaphragm, and here may be painful 
points on deep pressure. Full inspiration is painful, and there is great sen-u- 
tiveness on coughing or in the performance of any movement by which,I lie 
diaphragm is suddenly depressed. 

(5) Intercostal Neuralgia. —Next to the tic douloureux this is the most 
important form. It is most frequent in women and very common in hysteria. 
Post-zoster neuralgias are common in this situation. The possibility of spinal 
disease, of tumor, canes, or aneurism must always be borne in mind| 
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(6) lumbar Neuralgia.— The affected nerves are (he posterior fibres of tlie 
lumbar plexus, particularly the ilio-serotal branch. The paiu is in the region 
of the iliaS crest, along the inguinal canal, in the spermatic cord, and In tho 
scrottun or labium majus. The affection known ns irritable testis, probably a 
neuralgia of this nerve, may be very severe and accompanied by syncopal 
sdhsationft. 

(7) Coccydynia.—This is regarded as a neuralgia of the coccygeal plexus. 

It is most coni Irion in women, and is aggravated by the sitting posture, ft 
is very intractable, and may necessitate the removal of (he coccyx, an o|>eration, 
however, which is not always successful. Neuralgias of the nerves of the leg 
have already been considered. 

(8) Neuralgias of the Nerves of the Feet.—Many of these eases accompany 
varying degrees of flat-foot. The condition is brought about by weakness or 
fatigue of the muscles supporting the inches of the foot, which consequently^ 
settle until tho strain of the superimposed body-weight falls upon the liga¬ 
mentous and aponeurotic attachments between?!ho metatarsal jmd tarsal hones. 
Kcst massage, exercises, and orthopaedic measures are indicated. 

PAINFUL Until. —Both in women and men there iii.iyl* 1 about the heel 
severe pains which interfere seriously with walking—the poijodynia of S. H. 
Gross. There may be little or no swelling, no discoloration, and no affection 

of the joints. ‘ ... 

Plantar Nkuiiawili.—T his is often associated with a definite neuritis, 

such as follows typhoid fever, and has been seen in an aggravated form m 
caisson disease (Hughes). The pain may be limited to the tips of the toes 
or to the ball of the great toe. Numbness, tingling, and hypeiicsIheMii or 
sweating may occur with it. Following the cold-bath truatmeiit.in t.yphod 
fever it is not uncommon for patients to complain of great sensdivemss in 

thC M et'atarsaiaha.—T homas G. Morton’s “ painful affectum of the Tourlh 

arts* .. 

vaso-motor and f^^w^Tbe more important of these have already been 
(9) Visceral Neuralgias ^ ^ „ (!ur() ,es. 'l’bey arc 

referred to in connection with t accompaniments of neurasthenia 

most frequent in women, and ar 1 , region, particularly 

,.d hysteria. The P™ »• £u«. 

about, the ovaries. Nephralgia - ^inmlato those of stone, 
mentioned, the symptoms mi y - y „[ rft fl ex irritation should lie 

Treatment of Neuralgia.- n general ^ ^ th(> ff!nml ll(;alth 

carefully removed. The. ncura b f,a > a ‘ ^ ((f , l]1 sorts should be employed, 
improves; so that tonic and liygie . ,,| leu , „ K tverc neuralgia. 1 have 

Often a change of air or surround iu tlll! ...onutaimf, 

known obstinate cases to be euru y ^ y s | rl( .f vegetable 'bet will 

with an out-of-door life am l M ' n ;V , a( .| 1( . () [ a gouty person. 01 general 
sometimes relieve the neuralgia ' associated with chlorosis and 

remedies, iron is‘often a speei ic 1 ' [ or , UN and should be given 

amentia. Arsenic, too, is very am 
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in ascending doses. The value of quinine has been much overrated. It prob¬ 
ably has no more influence than any other bitter tonic, except ip the rare 
instances in which the neuralgia is definitely associated with malarial poison¬ 
ings Strychnine, cod-liver oil, and phosphorus are also advantageous* Of 
remedies for the pain, antipyrin, antifebrin, and phenacetin should first be 
tried, for they are sometimes of service. Morphia should be given ’frith great 
caution, and qply after other remedies have been tried in vain. On no con¬ 
sideration should the patient be allowed to use the hypodermic syringe. Gel- 
eemium is highly recommended. Of nerve stimulants, valerian and ether, 
which often act well together, maf be given. Alcohol is a valuable though 
dangerous remedy, and should not be ordered for women. In the minor form 
of trigeminal neuralgia nitroglycerin in large doses may be tried. Dana has 
seen good results follow rest with large doses of strychnia given hypodermi¬ 
cally. Aconjtia in doses of from one two-hundredth to one one-hundred-and- 
fiftieth of a grain may be tried. In gouty and rheumatic .subjects cannabis 
indica and cimiotfuga are reconftncndcd with the lithium salts. 

Of local applications, the thermo-cautery is invaluable, particularly in 
zona and the morft chronic forms of neuralgia. Acupuncture may be used. 
Chloroform liniment, camphor and chloral, menthol, the oleates of morphia, 
atropia, and belladonna used with lanolin may be tried. Freezing over the 
tender point ^with ether spray is sometimes successful. The continuous cur¬ 
rent may be used. The sponges should be warm, and the positive pole should 
be placed near the seat of the pain. The strength of the current should be 
such as to cause a slight, tingling or burning, but not pain. 

• Many of the more intractable forms of neuralgiu can be relieved only by 
surgicql treatment? 

IX. PROFESSIONAL SPASMS; OCCUPATION 
NEUROSES. 

The continuous and excessive use of the muscles in performing a certain 
movement may be followed by an irregular, involuntary spasm or cramp, which 
may completely check the performance of the action. The condition is found 
most frequently in writers, hence the term writer’s cramp or scrivener’s palsy; 
but it is also common in piano and violin players and in telegraph operators. 
The spasms occur in many other persons, such as milkmaids, weavers, and 
cigarette-rollers. 

The most common form is writer’s cramp, which is much more frequent 
in men than in women. Of 75 cases of impaired writing power reported by 
Poore, all of the instances of undoubted writer's cramp were in men. Morris 
J. Lewis states that in the United States, in the telegrapher’s cramp, women, 
who are employed a great deal in telegraphy, are much less frequently affected 
(only 4 out of 43 cases). Persons of a nervous temperament are more liable 
to the disease. Occasionally it follows slight injury. 

* Gowers states that in a majority of the c«fees a faulty method of writing 

has been employed, using either the little finger or the wrist as the fixed point- 
Persons who write with the middle of the forearm or the elbow as the fixed 
point are rarely affected. ' 

No anatomical changes have been found. The most reasonable explanation 
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of the disease is that it, results f, i , 

presiding gver the muscular movement's imolmt ,,7,1*71 T 

dition which has been termed irritable weakness. - 'll,,' edmation "f’^nTrL* . 

whicfi may be widey separated from each ether for the pcl'ennamv of-any 

SK rT rwT ly acco " 1 l )1 - , '‘'' 1 V lessening the hues of resistance 
b^w 0 ™ fhem > ®° that the movement, which «.,s at first produced hv a con¬ 
siderable mental effort is at last execute, I alums. „nn„, sL„h. If ,hen- ' 
fore, through prolonged excitation, this lessened res,stance he carried ,« fa? 
there xs an increase and irregular discharge of ,,„e energy, winch gives ris,- 

to spasm and disordered movement. Actor,ling („ this ucw, the ..cular 

weakness is explained by an impairment »r nutrition aecmupnining that of 
function, and the diminished faradic excitability In the nutritional' disturbance 
descending the motor nerves ” (Cl ay ). 

Symptoms.— These may.lie described under live beads (Davis). 

(а) ChamP ok bPARU.—This is often an early symptom and most com¬ 
monly affects the forefinger and thumb; or there mav be avniubiiicd move- 

• moat-of flexion and adduction of the thumb, so that the pen may lie twisted 
from the grasp and thrown (o some distance. Weir MihVll has described 
a lock-spasm, in which tlie lingers become so firmly contracted upon file peri 
that it can not be removed. 

(б) Paresis and l’.MfAiA sis—T his may occur with the spqsm or alone. 
The patient feels a sense of weakness ami debility in the muscles of the hand 
and arm and holds the pen feebly. Yet in fliese circumstances Ihe grasp of 
the hand may he strong and there may he no paralysis for ordinary uels. 

(c) TjjKMQ 1 '—This is most commonly seen in the I'm cling ,t .hi, I may Ik) 
a premonitory symptom of atrophy. It is not an nnportairt symptom,.and is 
rarely sufficient to produce disability. 

( d) Pain .—A bnormal sensations, particularly a tired feeling in Ihe mus¬ 
cles, are very constantly present. Actual pain is rare, 1ml there may lie irregu- 

■ lar shooting pains in the arm. Numbness or s'ircne-s may exist. If, as some¬ 
times happens, a subacute neuritis develops, there may be pam over Hie nerves 
and numbness or tingling in the fingers. 


(e) Yasp-motou Disturbances. — 1 These mav occur in severe eases. There 
may be hyperaisthesia. Occasionally tho skin becomes glossy, or there is a 
condition of local asphyxia resembling chilblains, In utlcniplmg lo wrile, the 
hand and arm may become flushed and hoi and ihe veins increased in size. 
Early in the disease the electrical reactions are normal, but in advanced eases 
there may bo diminution of faradic and some!ones increase in the galvanic 

irritability. 

Diagnosis.— A well-marked ease <g writer’s crump or palsy could scarcely 
he mistaken for any other affection. Care must be taken to exclude the exist¬ 
ence of any cerebro-spinal disease, such as progressive muscular atrophy or 
hemiplegia. The physician is soinolimes consulted bv nervous persons who 
fancy they are becoming subject to ihe disease and complain of stiffness or # 
weakness without displaying any characteristic features. 

Prognosis .— 1 The course of the disease is usually chronic. If taken in 
time amfif the hand is allowed perfect rest, the .ondition niav improve rapidly, 
hut too often thore'is a strong tendency lo recurrence, ihe patient may learn 
to write yitb the left hand, hut this also may after a time he attacked. 
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Treatment.—Various prophylactic meu-ures linvo litfii udvi-ol ,\- nit . n 
fioned. it is important that a proper method of writing lx> mlopi..| ' 
suggests that if all person.- mote from the shoulder writers . romp uou | d 
praatically not occur. Various devices have been invented for r ,.| 
fatigue, but none of them are wry satisfactory. The use of the i\in-writer 
has diminished very much the frequency of scrivener's palsy. !{*-( is‘«^ >C ntilL 
No measures ftre of value without this. 3Iassage and manipulation, ^hen 
combined with, systematic gymnastics, give the best results. Poore nvoiiiiiicnd* 
•the galvanic current applied to the muscles, which arc at the same lime rlnth- 
mically exercised. In very obstinate cases the condition remain - incur,ililc. 
I saw a few years ago a distinguished gynaecologist who had had writer's 
cramp twenty years before, aifd who had tried all sorts of treatment, inrluilinv 
Wolff’s method, without any avail. lie still has it in aggravated form, 
.but he can.do all the finer manipulations of operative work without any 
difficulty. * 

The nutritiox of the patients is apt to be much impaired, and cod-liver oil, 
strychnia, and other tonics will be found advantageous. Local applications are • 
of little benefit. • Tenotomy and nerve-stretching huvo been abandoned. 

X. < TETANY. 

Definition. —An affection characterized by peculiar bilateral tonic spasms 
of the extremities) either paroxysmal or continued. 

Etiology. —The disease occurs under very different conditions, of which 
the following classification of Frankl-Llocliwart is the most satisfactory: 

(a\ Te&'any of Adults. —(1) Epidemic tetany, also known as rheumatic 
tetany, idiopathic workman’s tetany or shoemaker’s cramp. In certain part- of 
the Continent of Europe the disease has prevailed widely, particularly in the 
winter season. Von Jackseh, who has described an epidemic form occurring 
in young men of the working classes, sometimea-with a light f ev er, —reg ards the 
disease, as Infectious. This form is acute, lasting only two or three weeks, and 
rarely, proving fatal. 

(2) Tetany of gastric and int$£UnaLtU#orders, as dyspepsia, gastrectasis, 
diarrhoea, and helminthiasis. The form associated with dilatation of the stom- 
acTTis rare, not moTc than 30 cases having been reported. 

(3) Tetany of the acute infectious diseases (typhoid, cholera, influenza, 
measle s, scarlatina, etc.). In some typhoid epidemics many cases have occurred. 

(4) Tetany following poisoning from chloroform, morphia, ergot, lend, 
alcohol, and unemia. Isolated examples of each have been reported. 

(5) Tetany may also develop duringjjregnancy or recur in successive preg¬ 
nancies. From its occurrence in nursing women, Trousseau called it “ nurse’* 
contracture.” 

(6) Tetany following removal of the thyroid gland is probably due in il 
removal of the parathyroid bodies at the same time. Before these bodies wi re 
known to have any physiological function it was supposed that the removal of 
the thyroid alone might produce tetany, and many post-operative cases of fl"' i 
sort, like those from Billroth’s clinic, have been recorded. James Stewart In- 
reported an instance in which with the tetany there ijvere symptoms of fny xft ‘" 
dema and no trace of the thyroid gland, 
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(7) Tetany, may complicate other nervous disorder-. a, llu-edow's di-euse, 
jffebral twnor, cysts of the eerebellmu, ami syringomyelia. 

, (i) Tkiany in Ciiildkkm. —Tetany hears a deliiute relation to gastro- 
Ltestinal disorders, acute infections, and ru^cts in childhood, 
p In thg United States true tetany is an extremely rare disease, UrilliUi, in 
•895, collected 77 cases, among which cases of curpo-pednl spasm arc included. • 
During the past ten years an additional 70 cases have appcariM in Americiwi 
iterature. In ray wards at the Johns llopkins Hospital there were 8 eases 
>f undoubted tetany; f complicating dilatation of the stomach. •»* hyperacidity 
without dilatation, 1 case with chronic diarrluoa, and 1 occurring in repeated 
iregnaneies and lactation. , 

Morbid Anatomy. —The nature of the disease i< unknown. 11. Voters found 
in 8 post-mortems an interstitial neuritis of the extradural connective tissue, 
affecting both jnotor and sAisory nerves. Since the work of (ilev,* Vassale and' 
Generali, and others, it, lias lieen well established that the teianv following 
extirpation of the thyroid is due not to the loss of the lh\ roiif fum lion, hut to 
the coincident removal of the parathyroid glands. DilTercujes in the behavior 
of carnivorous and herbivorous animals in this respect are due to the fuel that 
while in the carnivora the glands are attached to the thyroid, in the lieihivori^ 
two of them lie at a distant point. The function of the parathyroid seems to' 
consist in the neutralization of a poison produced in the course of mclaholism. 
When the parathyroids are removed this free poison acts, upon the central 
nervous system and produces tetany. Spontaneous tetany is apparently the 
result of the production of so mmh of this unknown poison that the nor¬ 
mal parathyroids are insullicicnt to neutralize it. In a case of tetany follow¬ 
ing gastric dilatation in an old man who died in my service a I* tin* Johns 
llopkins Hospital, the parathyroid cells vvcie found by MucCallum hi be 
actively proliferating. 1'p hi the present time there is no deliiute proof that 
any other diseases are dependent upon lesion, of the parathyroid,. 

Symptoms.— In cases associated^]th general debility or m children with 
rickets the warn is limited to the hands and feet. The lingers are bent at the 
metacarpo-phalangoal joint, extended at the toi'iiiiia J<>">s. I >n> '" ' , ( 
gethcr, and the thumb is contracted in the, palm of the hand. U ■ 

flexed, the elbows are bent, and the arms are to-led over the <' 1 ' , 
lower limbs the foot arc extended and the toes adducted. 1 lie i s 1« ««f the 
Se and tik arc less commonly .hed bn. m 

trismus and the angles of the mouth arc drawn out. I In skin of « han 
and sometimes tense and ledemnto.,,. The spasms arc usually purox- 

unu teet is soinei children the attack may pass oil in a 

ysmal and last for a var'abk U" ! ^ ^^ m a(]ults hli ,r„e„ and 

few hours. In some of the more. , nanv (]av ,. (m d the attack may 

contracture may continue « ' fh(! p.m^ralure may he elevated 

las as long its two weeks. ^ , )llr oxv-m, there may he involvement 

£S? 

Certain additional features. valiM M )(a(k jg J, t ov( . r , the paroxysms 

ma/=« 

bWd’vSs" so as to impede the venous or arterial circulation. 



ftvmpf/>m in sjiown in the remarkable increase in the mechanical 
excitability of the motor nerves. A alight tap, for example, in the course of 
the facial nerve will throw the muscles to which it is distributed into active, 
wntxaction. Erb has shown tha^the e lectrical ir ritabili ty o f the motor nerves, 
especially to the galvanic current, is also greatly increased, and Hofjaann %g 
demonstrated the heightened excitability of the sensory nerves, the slightest 
pressure on which may cause parmaHinaia in the region of distribution. 

Diagnosis.—The disease is readily recognized. It is a mistake to call 
instances of ca$o-pedal spasm of children true tetany. It is common to find 
in rickety children or in cases of severe gastro-intestinal catarrh a transient 
spasm of the fingers or even «f the arms. By many authors these are consid¬ 
ered cases of mild tetany, and there are all grades in rickety children between 
the simple carpo-pedal spasm and the condition in which the four extremities 
"are involved ) but it is well, I think, to limit the tertn tetany to tjie more severe 
affection. , 

With true tetanus the disease is scarcely ever confounded, as the commence¬ 
ment of the spasjn, in the extremities, the attitude of the hands, and the etio- ’ 
logical factors are very different. Hysterical contractures are usually unilateral. 

Treatment.—5n the case of children the condition with which the tetany 
is associated qjiould be treated. ‘Baths and cold sponging are recommended 
and often relieve the spasm as promptly as in child-crowing. Bromide of 
potassium may be .tried. In severe cases chloroferm inhalations may be given. 
Massage, electricity, and the spinal ice-bag have also been used with success. 
Cases, however, may resist all treatment, and the spasms recur for many years. 
The thyroid* extract should be tried. Gottstein reports relief in a case of long 
standing, and Bramwell reports one case of operative tetany and one of the 
idiopathic form successfully treated in this way. 

In gastric tetany, especially when due to dilatation of the stomach, the 
mortality is high, and recovery without operative interference is rare: of 27 
cases collected by Eiegel, 16 terminated fatally. Cunningham collected 8 cases 
treated surgically, with a mortality of 37.5 per cent, as compared with 70 per 
cent treated by medical means, liegular, systematic lavage with large quan¬ 
tities of saline or mildly antiseptic solutions is sometimes beneficial. .. 

XL HYSTERIA. 

Definition .—A state in which ideas control the body and produce morbid 
changes in its functions (Mobius). 

Etiology.—The affection is'more, common-in women, and usually appear* 
l first abonUhc time of puberty, but the manifestations may, c ontiqp e .pntil the 
menopause, or even u ntil old age. Men, however, are by.no.~meane..exempt. 
and of late years hysteria In"the male has attracted much attention. It occur* 
u WLftU races, but is numb bsot» prevalent, particularly in its,severer forms, in 
.members of the Latin race,. In the United States the milder grqjps are com¬ 
mon, but the graver formB are rare in comparison with thw'frequeney with 
which they are seen in France. i ' <■ , 

Children under -twelve years of age-nre #ei very oftep.affefcted, but the 1 
disease may be well marked as early a^the fifth or sixth, year. One of the 
saddest chapters in the history .of human deception, that of the Salaiajritches, 
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tKyste^a] 'll^ r ^ o resulted dir0ctl y from 

' fonS^^So^ttielhird'w!th i,0r<ili u7" 1,,, , r ‘ Hl ' ty " ,Ul Wlucati0 °- - The 

, onsuMon We l ei ? 7- “ T'' lK ' ^isitivo mmus 

pathic tendencies, the members of whiTl ! y ™ rkwl ,,eur °- 

•ous sorts. Edition atCetoooftm tl «» vari- 
A child grows to girlhood with an eutlrel^e^SSlSj^t^ ISSSt 
others, and accustomed to have every whim gratified and nhuAdant sympathy 
lavished on eveiy woe however trifling. she reaches womanhood whh n S 
organization unfitted to Withstand the cares a,ulnorr.es of men-lay life A 
school between the ages-of twelve and fifteen, the most important periml in 
her life, when the vital energies are absorbed in the rapid development of the 
body, she is often cramming for examinations and cooped in close school-rooms* 
for six or eight hours daily. The result too frequently is an aejne. bright mind 
, in an enfeebled body, ill adapted to subserve the functions for which it was 
framed, easily disordered, and prone to react abnormally to tlinordinary stimuli 
of life. Among the more direct influences arc uuuUons qf various kinds, 
fright occasionally, more frequently love ailuirs, grid, and domestic worries. 
P hysical caus es less often bring on hysterical outbreaks, but. tliey may follow 
directly upon anjnjury or develop during the convalescence ffom an neute 
i llness or be associated with disease of the generative organs. The name 
hysteria indicates how important was believed to be the part played by the 
uterus in the causation of the disease. Opinions dilfcr a good deal ou this' 
question, but undoubtedly in many cases thine are ovarian and uter'po disorders 
the rectification of which sometimes cures the disease. Sexual excess, particu- 
la rly mas turbation, is an important, factor, l«>lh in girls and boys. * 
Symptoms. —A useful division is into the convu lsive and non^souguLuvo 
varieties. 

Convutsivc Hysteria. 


(«) Minor Founts.—The attack most commonly follows'emotional disturb¬ 
ance. fit may set in suddenly or be preceded by symptoms, called by the Inity 
“hysterical,” such as laughing and crying alternately, or a sensation of con¬ 
striction. in the neck, or of a ball rising in flic Ihroat—the globus hystericus. 
Sometimes, preceding the convulsive movements, there may be painful sensa¬ 
tions arising from the pelvic, abdominal, or thoracic regions, troin the de¬ 
scription these sensations resemble aura. They become more intense with the 
rising sensation of choking in the neck and dilliculty in getting breath, and t lie 
patient falls into a more or less violent convulsion. It will lie noticed that 
the fall is not sudden, as in epilepsy, but the subject goes down, as a rule, 
easily, often picking a soft, spot, like a sofa or an easy-chair, and in the move¬ 
ments apparently exercises care to do herself no injury, 'i et at the same time 
' she>appearMo be quite unconscious. The movements are clonic and disorderly*, 
consisting of to^and-fro motions of the trunk or pelvic muscles, while the head 
and arms are thrown about in an irregular manner. The paroxysm after a 
few minutes slowly subsides, then the patient becomes emotional, and gradually 
regains,consciousness. When questioned the patient may confess to having 
some- k^Wledge of the events which have taken place, but, as a rule, has no 
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accurate recollection. Durin g the attack the abdomen may be much distended 
wi^fiatus, and subsequently a large amount of clear urine may %e passed. 
The§e attacks vary greatly in character. There may be scarcely any move¬ 
ments of the limbs, but after a .nerve storm the patient sinks into a torpid, 
semi-unconsciousness condition, from which she is roused with great difficulty. 
In some cases from this'state the patient passes into a condition of catalepsy. 

« (6) Majoe Foams; IIybteko-epilepby.—T his condition ’has been espe-. 
pially studied by Charcot and his pupils. Typical instances" passing through 
the various phases are very rare in the United States andjh England. The 
attack is initiated by certain prodromata, chiefly minor hysterical manifesta¬ 
tions, either foolish or unseemly behavior^. excitegu^a—fome times dyspeptic 
symptoms with tympanites, or frequent micturition. of hyperesthesia 

may at this time be marked, the so-called hyslerogepic ygdipTso elaborately de¬ 
scribed by Richet. These are usually symmetrical anl-situated ever the upper 
dorsal vertebra, $nd in front in«a series of symmetrically placed spots on the 
chest'and abdomen, the most marked being those an .the' inguinal regions over , 
the ovaries. Painful sensations or a feeling of oppression 'and a globus rising 
in the throat may, be complained of prior to the onsdt of thfe convulsion, which, 
according to French writers, has four dist met stages: (1) Epileptoid condition, 
which closely simulates a true epileptic attack with tonic spasm (often leading 
to opisthotonhs), grinding of the teeth, congestion of the face, followed by 
clonic convulsions,■'gradual relaxation, and coma. This attack lasts rather 
longer than a true epileptic attack. (2) Succeeding this is the period which 
Charcot has termed clownism, in which there is an emotional display and a 
remarkable Series of contortions or of cataleptic poses. (3) Then in typical 
cases tliere is a stage in which tne patient assumes certain attitudes expressive 
of the various passions—ecstasy, fear, beatitude, or erotism. (4) Finally con¬ 
sciousness returns and the patient enters upon a stage in which she may display 
very varied symptoms, chiefly manifestations of a delirium with the most 
extraordinary hallucinations. Visions are Seen, voices heard, and conversations 
held with imaginary persons. In this stage patients will relate with the ut¬ 
most solemnity imaginary events, aud make extraordinary and serious charges 
against individuals. This sometimes, gives a grave aspect to these seizures, for 
not only will the patient at this stage make and believe the statements, but 
when recovery is complete the hallucination sometimes persists. I have rarely 
seen in the United States attacks having this orderly sequence. Much more 
commonly the convulsions succeed each other at intervals for several days m 
succession. Here we have a striking difference between hystero-epilepsy and 
true epilepsy. In the latter the status epileptieus, if persistent, is alun\' 
serious, associated with fever, and frequently fatal, while in hystero-epilep-y 
attacks may recur for days without special danger to life. After an attack 
of hystero-epilepsy the patient may sink into a state of trance or lethargy, m 
which she may remain for days. 

Non-convulsive Forms. 

So complex and varied is the clinical picture of hysteria that various mani¬ 
festations are best considered according fo the systems which are involved. 

Disordehs oe Motion.—( a) Paralyses .—These may bo hemiplegic, pm' 1 ' 
oleeic. or monoplegic. Hysterical diplegia is extremely race. Thajaraly^ 




dX^t 1 SI :: ,i,k :.v *« 

bejtmpistcd in hysteria. According |„ \\\n7h\\MZ\', iho'lu-miJu’S are 
^ur fames m °re frequent on the left than (he right „|o. The s not 
aflected-the neck may he involved, but the log sutlers most. sSon i 
edher Wed or tart on the alta-led sole. The b.Ueneui II ■ 

common'than hemiplegia. The loss of power is not absolutjf the legs call 

“2 5? m0 , VC f/ b , ut 1,0 ,,ot su iT<"'t <ln- patient. The refluxes may he in¬ 
creased, though th.e knee-jerk is often normal. A spurious inkle clonus may 
sometimes be present. The feet are usually extended and turned inwar,1 in the 
equino-varus position. Tlurmwles do not waifle and the electrical reactions 
are normal. Other manifestations, such as paralysis of the bladder or aphonia, 
are usually associat&Hrith,thc hysterical paraplegia. Hysterical.monoplegias 
may be facia]) crural, ur brachial. A condition of ataxia sometimes oeeurn 
with paresis, i he xiucobrdination may be a* marked feat line, and lliere ure 
usually sensory manifestations. 

(6) Contradur-es and Hjpqsnts. —There is an extraordinary variety of spas¬ 
modic affections in hysteria, of which the most eommon aue the following: 
The hysterical contractures may attack almost any group of voluntary muscles 
and be of the' hemiplegic, paraplegic, or inonoplcgn: type. ’I'hey may come 
on suddenly or slowly, peisist for months or years, and disappear rapidly. The ' 
contracture is most commonly seen in the arm, which is flexed at the elbow 
and wrist, while the fingers tightly grasp flic thumb in the palm of the hand; 
more rarely the terminal phalanges are hypore.xtendetl as in athetosis. It may 
occur in one or in both legs, more commonly in one. •The nukle.olomis 
is present; the foot is inverted and the toes are strongly Hexed. These eases 
may be mistaken for lateral sclerosis and the difficulty in diagnosis may really 
be very great. The spastic gait is very typical, and witli the exaggerated knee- 
jerk and ankle clonus the picture may be characteristic. In 1,S7!) I frequently 
showed such a case at the Montreal* General Hospital as a typical example of 
lateral sclerosis. The condition persisted for more than eighteen mouths and 
then disappeared completely. Ollier forms of contract ure may he in the 
muscles of the hip, shoulder, or neck; more rarely in those of the jaws—hys- 
terieoHllSmuB—or in the tongue. Remarkable indeed ure the local contrac¬ 


tures in the diaphragm and abdominal muscles, producing a pliantom tumor, 
in which just below and in the neighborhooil of the umbilicus is a firm, appar¬ 
ently solid growth. According to Gowers, this is produced by relaxation of 
the recti and a spasmodic contraction of the diaphragm, together with infla¬ 
tion of the intestines with gas and an arching forward of the vertebral column. 
They are apt to occur in middle-aged women about the menopause, and ure 
frequently associated with the symptoms of spurious pregnancy— psnudo-cyesis. 
The resemblance to a tumor may be striking, and I have known skilful diag¬ 
nosticians to be deceived. The only safeguard is to lie found in complete 
anifa tWi a when the tumor entirely disappears. Some years ago 1 went bf 
chance into the operating-room of a hospital and found a patient on the table 
under chloroform and the surgeon prepared to perform ovariotomy. Tho 
tumor however had completely disappeared with full anaesthesia. Mitchell 
has reported an instance of a phantom tumor in the left pectoral region just 
above tl^ breast, which was tender, hard, and dense. 
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Clonic spasms are more common in hysteria in this country than contrac¬ 
tures.' The following are the important forms: Rhythmic hysterical spasm. 
Thi?, unfortunately, is sometimes known as rhythmic chorea or hysterical 
chorea. The movements may Iks of the arm, cither flexion and extension, or, 
more rarely, pronation and supination. Clonic contractions of the steriR> 
clcido-mastoid or of the muscles of the jaws or of the rotatory muscles of the 
Head may produce rhythmic movements of these parts. The sjiasm may be in- 
one or both psoas muscles, lifting the leg in a rhythmic manner eight or ten 
times in a minute. In oilier instances the muscles of the trunk are affected, 
and every few moments there is a bowing movement—salaam convulsions—or 
the muscles of the back may Contract, causing strong arching of the vertebral 
column and retraction of the head. These movements may often alternate, as 
in a case in my wards, in which the patient on Ape days had regular salaam 
convulsions, while on wet days the rhythmic spasm was in thesmuseles of the 
back and neck. .Mitchell has described a rotatory spasm'in which the patient 
rotated involuntarily, usually to the left. More unusual cases are those in, 
which the contractions closely simulate paramyoclonus multiplex. Hysterical 
athetosis is a rate form of spasm. Tremor may be a purely hysterical mani¬ 
festation, occurring either alone or with paralysis and contracture. It most 
commonly involves the hands and arms; more rarely the head and legs. The 
movements are small and quick. In the typo described by Rendu the tremor 
may or may not persist during repose, but it is increased or provoked by voli¬ 
tional movements. Volitional or intentional tremor may exist, simulating 
closely the movements of insular sclerosis. Buzzard states that many instances 
of this disease in young girls are mistaken for hysteria. 

Disokders of S]«fSATioi*.-r/lnft's</im'a is most common, and usually con¬ 
fined to one half of the body. It may not be noticed by the patient. Usually 
it is’ accurately limited by the middle line anddavoives the mucous surfaces and 
deeper parts. rThe conjunctiva, however, is often spared. Thcw(£mayJ)eJhemi- 
jjnopia. This symptom may come on slbwly or follow a convulsive attack. 
Sometimes the various sensations are dissociated and the anesthesia may be 
Only to pain and to touch .! The akin of the affected side is usually pale and 
cool, and a pin-prick may not be followed by blood. With the loss of feeling 
there may be loss of muscular power. Curious trepbie-ehanges may be present, 
as in an interesting case of Weir Mitchell’s, in which there was unilateral 
swelling of the hemiplegic side. 

A phenomenon to which much attention has been paid is that of transfer¬ 
ence. By. metallotherapy, the application of certain metals, the- anaesthesia 
(or analgesia can be transferred to the other side of the body. It has been 
shown, however, that this phenomenon may be caused by the electro-magnet 
and by wood and various other agents, and is probably entirely a mental effect. 
The subject has no practical importance, but it remains an interesting and 
instructive cnapter in Gallic medical history. 

• Hyperasthesia. —Increased sensitiveness and pains occur in various parts 
of the body. One of the most frequent complaints is of pain in the head, 
usually over the sagittal suture, less frequently in the occiput. This is de¬ 
scribed as agonizing, and is compared to the driving of a nail into the part; 
hence the name clavus hystericus. Neuralgias are common. Hypeiaathgtio 
areas, the .hysterogenic points, exist on the skin of the thorax and^bdomen, 



pressure upon which may cause minor manifestation* or oven a convulsive 
attach Increased sensitiveness exists m the ovarian reomn, hut is not pecul¬ 
iar to^hysteria. Pain in the back is an almost constant complaint of hysterical 
patients. The sensitiveness may be limited to certain spmou* piocess'c;, ot it. 
nisy be diffuse. In hysterical women the pain* in the abdomen mav simulate 
those of gastrftlgia and of gastric uleer, or the condition mav he aimed identical 
with that of peritonitis; more rarely the abdominal pains eiosclv resemble llnw; 
o f ap pendix disease. 

Special Senses .—^Disturbances of taste and smell are iiot.iineommou and * 
may cause a good deal of distress. Of ocular symptoms, retinal Inpcnesthcsia 
is the most common, and the patients always prefer to he in a daikcned room. 
Detraction of the field-of ^vision is common and usually follows a convulsive 
seizure. It may persist for years. The color perception may he normal even 


with complete anmslhesia, and in America the achromatopsia dor* not seem • 
to be nearly so‘common an hysterical manifestation as in Kuropc. Ilyslene.il 
deafness may be complete and may alternate or come on at theVame lime with 
•hysterical blindness. / Hysterical amaurosis may occur m clnldrcn. One must 
carefully distinguish between functional loss of power and simulation. 

Visceral Manifestations.— Respiratory Apparatus .-- orMi-dmbnnces in 
the respiratory rhythm, the most frequent, perhaps, is an exaggeration of the 
deupojUweath, which is taken normally every fifth or sixth inspiration, or 
there may be aa"catching” breathing, such as is si-eu when cold water is 
poured over a person. > In hysterical dyspncca there is no spi-eial di*!ie*s and 
the pulse is normal. In vvliat is known as the syndrome of Hriqucl there i*. 
shortness of breath, Suppression of the voice, and paralysis of the diaphragm. 
The anhelation is extreme. In rare instances there is Ipilypii.cif. .Viamg 
laryngeal manifestations aphonia is frequent and may persist for months or 
even years without other special symptoms of (lie disease. Spasm "f ih< 
muscles mav occur with violent inspiratory ('(torts and great am 

may even lead to cyanosis. ^Iiceougl^ or sounds re.semld.ng ,l ’ £ ' ‘J ' ‘ 

for weeks or months at a time. Among the most remarkable of ' 

manifestations are the hysterical cries. These may mimic 
by animals, such as barking, mewing, or grimhug; )rM 

of them have been repeatedly observed. Dxtraoidinary or I <|f 

citlier inspiratory or expiratory. 1 saw at \\ agoer s t . ^ 

,„ir,oc„ or fourteen. *« 

5SfS Srd“"suL /was — 

to a skeleton.^ Attacks of gaping, yawning, ai cu larly in young girls. 

Tho hysteric,. cough is 

It’ may occur m paroxysms, but Sir Andrew Clark has culled 

extremely monotonous and unpleasant o • occurring about the 

attention to a loud, barking cough (cynobexi ^ altacks , 
time of puBerty, chiefly in boys belonging to neurot.e 
whieft last about a minute, recur frequen y. deceptive and 

Thera i. a pcealiar form of '"XS”'"'1™’ d,«,L It,!- >l«d«m 
lead to the diagnosis of piihiionary is^ ^ ^ , 1( , ]limrv hunuoptysis; on sit- 
as a pale-red fluid—not so bright, contains particles of food, pave- 

tlin/it plants a reddish-brown sediment, It contains j 
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Staring tb. I»d, .pp^tiy ta?''Pr‘ .Sob: In <A» 

fi Aicb m#6od *»s to b.«!*«**““ g a,.tori i. „g«- 
cases there is.incessant gagging. y mw f ca ture may persist fot 

'gitated without much effort and withou^u^Thifca^ 

£» «ithont sroat d “ ritei * ffir 

able digestive disturbance in hy ft£l*norexia—-but feebly character- 

™ir M1 te I T ”i.t H&i SSET^^K. i* « 

rirt r £* - y&t-°£2 £ 5= “ 

, antagonism to food whl ^ “ . rige to gome 0 f those remarkable 

the approach of food, and this 8) /Mitchell) There are three 

cases of survival for long penods without food a JsychicaP 

special features in anorexia nervosa: P»«t, and mo^P ^ .* J always 
state, usually depressant, occasions y ^ considered here. Secondly, 

hysterical, and-the coni 1011 ®^ it regur gitation, vomiting, and the whole 
stomach symptoms, loss of appftiw, g S • fiddly, emaciation, 

' series of phfihomena associated with dvsenterv The patient finally 

which reaches a grade seen only t he thighs and legs , 

takes to bed, and in extreme ««■ b- «VJ a f * or on l y 

flexed, and contractures may o • wasted dry, and covered with \ 

‘upon urgent compulsion The sk ^ Mvera \ w Lks at a time, and 

bran-like 'scales. No food ^may m8 Although the condition 

attempts to ^ mayte ^ J from their home surroundings 
looks so alarming, these cases, ,■ recover in a remarkable 

wd tented bf W.ir «ib*ell’- m«th«d, "noted. DeA ■ 

r :szsz'Ziztt* - •* - 

ttetfrl’weighedonly 49 P™nd«. No ^“”""S il:y“by tonic co.- 
.Hysterical tympanites is a common feature y mu8cle8 . lt 

traction of the diaphragm andirilfaltic unrest (Kussmaul). Fre- 
may be associated wittfjthe 00 tTdisturbance in either the small or 

quent discharges of faeces may be d f ^ma is found in some hysterical 
large bowel,,An obstinate especially with the 

patients, which proves very . j looseness of bowels to 

taking of food. It seems an aggravated form of the looseness oi ^ 

which so many nervous people are subject on emo 10 ^ different form 

L. h«,= t. di.rrhc bn»«,»Wy »«« ff to g :i| An»;^ ly „ 

is that produced by what Mitchell calls tiii irtltahto-Mowm, m J CoIl . 

are paid frequently during the day, sometimes into grert ^ 

stipation is more frequent, however and may be due to a lo« °fpo ^ 

njpst remarkable of hysterical phenomena, loUowmg a s. oc W 



sUpahQi 1 , tympanites, vomiting, sometimes ham.atemosk The const!nation 
grovre worn, everything taken by the mouth ,s rejected. the vom.tus hcUmes 
fffiealim character, even scybala are brought am! suppoMtor.es am! cncmata 
are vomited. The symptoms may continue IV weeks amt then gradually sub¬ 
side. Laparotomy even thrice in one patient—lias shown a perfectly normal- 
looking condition of the bowels (I’arkes Weber). 

• ^diO-VMcnUir.- flittp'tl action of the heart on (lie slightest’emotion, with 
or without the subjective sensation of palpitation, is often a source of great, 
distress-^A alow pulse is less frequent. Tams about the lieifrt may simulate 
angina. ^ h lushes in various parts are among the most common symptoms, 
i Sweating may occur, or the seburrhaia ni(jrimn». causing a darkening of the 
skin of the eyelids. • 

Among the more remarkable vaso-motor phenomena are the so-called stig- 
mata or tuemcyfrhages in the skin,’such as were present in the celebrated ease’ 
of LomseLateau. In many cases these are undoubtedly tequila lent, but if, 
as appears credible, such bleeding may oust, in the hypnotic trance, there seems 
no reason to doubt its occurrence in the trance of prolonged religious ecstasy. 

Joint Affections. —To Sir Benjamin Brodie and Sir panics Paget we 
owe the recognition of these extraordinary manifestations of hysteria. Per¬ 
haps no single affection has brought more discredit upon tin* profession, for 
the cases are very refractory, and finally full into the hands of a*charlatan or 
faith-healer, under whose touch the disease may disappear id once. Usually 
it affects the knee or the hip, and may follow a trifling injury. 'Pin* joint is 
usually fixed, sensitive, ami swollen. The surface npiy be cool, but sometime* 
the local temperature is increased. To the touch it is yery sensitive and 
movement causes great pain. In protracted eases the muscles about the joint 
are somewhat wasted, and in consequence it looks larger. Tim pains arc often 
noofcuwal, at which time the local temperature may bo much increased. \\ lute, 
as a rale, neuromimetic joints yield to proper management, there are inter¬ 
esting instances in the literature in» which organic change lias sueyeeded tlm 
functional disturbance. In the remarkable ease reported m Weir Milebell s 
lectures, the hvsterical features were pronounced, and, on account of the i-liron- 
icity, the disease of the knee-joint was considered organic by such an author 1 y 
as Billroth. Sands found the joint surfaces normal, and the thickening 

due to inflammatory products outside the capsule nol „ irrin „ 

Intermittent hydrarthrosis may lie a manifestation of hysteria, occur b 
in the knee or other joints, sometimes with transien mental 

experimentally or accidentally only with iys t. ’ , , ree » ^„ 0 ti icr 

*'*•!> present thin same phenomenon m s isher ? ' .lightest 

.Ming peculiarity » the J^J**-*^ patient,. This' 
depandence can be placed upon Hit sun ■ _ / or im) atby. 

appears to result partly, but not w h °lly, rom^ d . igtent hallucina- 

Hysterical patients may become msa P , , ^ Q f an 

tions and delirium, alternating iierhaps with em ^ ^ enlirely 

fated character. For week? 01 months tt ey y simulate that of 

oblivious^their surroundings.- with a delirium which may simulate 
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dditimn tomans, particulaily in being associated with loathsome and un¬ 
pleasant animals. The nutrition may be maintained, but in these’eases there 
is qlways a very heavy, foul breath. With seclusion and care recovery usually 
takes place within three or fou* months. At the onset of these attacks and 
during convalescence the patients must be incessantly watched, as <a suicidal 
tendency is by no means uncommon. I have been accustomed to speak of this 
Condition as the status hystericus. • 

Of hysterical manifestations in the*higher centres that of trance is the 
most remarkablb. This may develop spontaneously without any convulsive 
seizure, but more frequently, in America at least, it follows hysteroid attacks. 
jQa fa de p sy may be present, a condition in which the limbs are plastic and 
remain in any position in which they are placed. • 

Tan Metabolism in Hysteria. —The studies of Gilles de la Tourette and 
Cathelineau, under Charcot’s direction, hafe shown that in the^rdinary forms 
of hysteria the .urine does not*show quantitative or qualitative changes, but 
in the severer types, characterized by convulsions, etc., there are important, 
modifications: reduction in the urates and phosphates; the ratio of the earthy 
to the alkaline phosphates, normally 1:3, is 1:2, or even 1:1. The urine is 
also reduced in amount. They think that these changes might sometimes serve 
to differentiate convulsive hysterfa from epilepsy, in which there is always an 
increase in the solid constituents after a seizure. 

Hysterical Fever. —In hysteria the temperature, as a rule, is normal. 
The eases with fever may be grouped as follows: (a) Instances in which the 
.fever is the sole manifestation. These are rare, but I have seen at least two 
cases in yjhieh the chronic course, the retention of the nutrition, and the 
entirely negative coadition of the organs left no other diagnosis possible. In 
a dase which I had under observation the patient had for four or five years an 
afternoon rise of temperature, reaching usually to 102° or 103°. She was well 
nourished and presented no pronounced hysterical symptoms, beyond a form 
of interrupted sighing respiration so olten seen in hysteria. There was a 
marked neurotic history on one side of the family. 

(b) Cases of hysterical fever with spurious local manifestations. These 
are very troublesome and deceptive cases. The patient may be suddenly taken 
ill with pain in various regions and elevation of temperature. The case may 
simulate meningitis. There may be pain in the head, vomiting, contracted 
pupils, and retraction of the neck—symptoms which may persist for weeks— 
and some anomalous manifestation during convalescence may alone indicate 
to the physician that he has had to deal with a case of hysteria, and has not. 
as he perhaps flattered himBelf, cured a case of meningitis. Mary Putnam 
Jacobi, in an article on hysterical fever, mentions a case in the service of 
Comil which was admitted with dyspnoea, slight cyanosis, and a temperature 
of 39° C. The condition proved to be hysterical. There is also an hysterical 
pseudo-phthisis with pain in the chest, slight fever, and the expectoration of a 
' blood-stained mucus. The cases of hysterical peritonitis may also show fever, 
(e) Hysterical Hyperpyrexia .—It is a suggestive fact that the cases of 
paradoxical temperatures repotted of late years, in which the thermometer ha* 
registered 112° to 120° or more, have been in women. Fiaud has been prac¬ 
tised ti^some of these, but others have to be accepted, though their explanation 
is impossible under our known laws. 
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DiagnMii.—Inquiry into the occurrence of previous man is ,i |ifiv . m , in 
the mental-conditions taay give important mfomiatmn. Th J 
a rule, should not be asked the mother, who of all others is least 
satisfactory mformation about the patient s condition. The .nvurreiM, «»£ 
globus hystericus, of emotional attacks, of weeping and ervmg, are itafion 
suggestive. The points of difference between the convulsive ‘attacks and . 
epilepsy were referred to in their description. and as a rule little difficulty*.,* 
experienced in distinguishing between the two conditions. The hv-ferintl 
paralyses are very variable and apt to be associated with aihesthesiu. The 
contractures may at times bo very deceptive, but the occurrence of areas of 
anaesthesia, of retraction of the visual field, and the development of minor 
hysterical manifestations,‘give valuable indications. The contractures disap¬ 
pear under full anmsthcsia. Special care must he taken not to confound the 
spastic -paraplegia of hysteria with lateral sclerosis. 

The visceral manifestations are usually recognized without .much difficulty. 
# The practitioner has constantly to bear in mind the strong tendency in hys¬ 
terical patients to practise deception. > . 

Treatment.—The prophylaxis in hysteria may be gathered from the re¬ 
marks on the relation of education to the disease. The successful treatment 
of hysteria demands qualities possessed by few physicians. The* first element 
is a due appreciation of the nature of the disease on the pari of tfie physician 
and friends. It is pitiable to think of the misery which lias'been inIhded on 
these unhappy victims by the harsh and unjust treatment wliu-li Inis resulted 
from false views of the nature of the trouble; on the other band, worry and* 
ill-health, often the wrecking of mind, body, ami estate, arc entailed, n|x>n 
the near relatives in the nursing of a protracted case of liystcrin. The minor 
manifestations, attacks of the vapors, the. crying and weeping spells, nrc pot 
of much moment and rarely require treatment. The physical condition should 
be carefully looked into and the mode of life regulated so us to insure system 
and order in everything. A congenial occupation offers the 1 >chI remedy for 
mamu>f-these-manifestations. Any functional disturbance should lie attended 
to and a course of tonics prescribe*!. Special attention should bn paid to the 

action of the bowels. • „„ 

Valerian and asafeetida are often of service, bocjhc pains in various 

parts, particularly in the back, the thcnno^a u t cr y 811 8 fl-Lit, e cc rici y j 
be found invaluable. Morphia should be withheld In the cnwnls.ve smziire^ 
particularly in the minor forms, it is often best, after settling the patici 
comfortably to leave her. When she comes to, and finds herself alone and 
without sympathy, the attacks are less likely to be repeated ere is, m» 

a -manta, 1 and..emotional anomaly, andt . P° rc i a tivcs who iiiisinlcrpret 
i. mnml mntol. At toms. .u.ro.n M by „r tl» dten 

entirely the symptoms and have no app necessary control is 

the sever* fims of hysteria can rarely be cured. The necessary go 
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impossible; hence the special value of the method introduced by Weir Mitchell, 
which is particularly applicable to the advanced cases which have become 
chronic and bedridden. The treatment consists in isolation, rest, diet, massage, 
and electricity. Separation frqm friends and sympathetic relatives must bo 
absolute, and can rarely, if ever, be obtained in the individual’s liome. An 
essential element in the treatment is an intelligent nurse. No small share 
t<| the success which has attended the author of this plan has been due to the. 
fact that he has persistently chosen as his allies bright, intelligent women. The 
details of the plan are as follows: The patient is confined.to bed and not 
allowed to get up, nor, at first, in aggravated cases, to read, write, or even to 
feed herself. Massage is used daily, at first for twenty minutes or half an 
hour, subsequently for a longer period. It is essential as a substitute for exer¬ 
cise. The induction current is applied to the various muscles and to the spine. 

' Its use, however, is not so essential as that of massage. The,diet may at first 
be entirely of milk, 4 ounces every two hours. It is better to give skimmed 
milk, and it may be diluted with soda water or barley water and, if necessary,„ 
peptonized. After a week or ten days the diet may be increased, the amount 
of milk still being kept up. A chop may be given at midday, a eup of coffee 
or cocoa with toast or bread and butter or a biscuit with the milk. The 
patients usually fatten rapidly ak the solid food is added, and with the gain 
there is, as a rule, a diminution or cessation of the nervous symptoms. The 
milk is the essential element in the diet, and is in itself amply sufficient. 

The remarkable results obtained by this method are now universally rceog- 
jiized. The plan is more applicable to the lean than to fat, flabby hysterical 
patients. Not only is it suitable for the more obstinate varieties with bodily 
manifestations, but in the cases with mental symptoms the seclusion aud sepa¬ 
ration from relatives and friends are particularly advantageous. In the hys¬ 
terical vomiting JJebove’s method of forced feeding may be used with benefit. 
For the innumerable minor manifestations and for the simulations the indi¬ 
cations fqr treatment are usually clear. <- All hysterical patients are subject 
to suggestion, and hypnotism has been used extensively. In cases of contrac¬ 
tion and of paralysis it is often of great help. Suggestion alone, without the 
induction of the hypnotic state, may suffice to cure hysterical paralysis. In 
careful hands it may be used, always remembering that hypnotism is a two- 
edged sword with which many good men in the profession have been sore 
smitten, and many patients more hurt than helped. 

XII. NEUBASTHEN1A (Psychaathenia). 

Definition. —A condition of weakness or exhaustion of the nervous system, 
giving rise to various forms of mental and bodily inefficiency. 

The term, an old one, but first popularized by Beard, covers an ill-defined, 
motley group of symptoms, which may be cither general and the expression 
.of derangement of the entire system, or local, limited to certain organs; henc’ 
the terms cerebral, spinal, cardiac, and gastric neurasthenia. 

Etiology. —The causes may be grouped as hereditary and acquired. 

(a) Heejuuxahy. —We do not all start in life with tljc same amount of 
nerve capital. Parents who have led irrational lives, indulging in excesses of 
various kinds, or who have been the subjects of nervous complaints or of mental 
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trouble, ma^ transmit to llioir children an org.nu/aiion which i* defective in 
what, for want of a liettcr term, wo mu-t call " Mono tone " Such nuli\ nltisil^ 
start Handicapped with a neuropathic predisposition. ami fiirin^li a cniiMih'r- 
able proportion of our neurasthenic patient* ‘A* \an (iieson -niinioii*lv puts 
it, the pbtential energies of the lusher loiistellalions of their association 
centres have been squandered by their ancostois," 

• Besides such Torms of hereditary neuropathy, which wo ha\e to look upon 
as instances of injury to the germ-plasm denied from one jir both of the ' 
parents, there have to be considered those eases in vvlinh during intra-iitorine 
life there have been conditions which interfered mill the proper development 
and nutrition of the embryo. So long a* these iiidividiniN are content to tnms- 
act a moderate business with their life capital, all may go well, hut there is 
no reserve, and in the exigences of ijiodern life these small capitalists go under 
and come to us*as bankrupts. 

( I ) Aoquihkd.—T he functions, though perverted most readily in persons 
who have inherited a feeble organization, mav also lie damaged m persons with 
no neuropathic predisposition by exercise winch is eicessivc'ui proportion to 
the strength—i. e., by strain. The cares and anxieties attendant upon the 
gaining of a livelihood may be borne without distress, hut in in.inv persons the 
strain becomes excessive and is first manifested as worry. The individual loses 
the distinction between essentials and non-essentials. trille* cause annoyance, 
and the entire organism reacts with unnecessary readiness In slight sthmili, 
and is in a state which the older writers called irritable weakness. 11 such 
a condition be taken early and the patient given rest, the balance js quickly 
restored. In this group may lie placed a large pnqiortioii of the ncatasl trines 
which we see among business men, teachers, and journalists. Neinastlieiya 
may follow the infectious diseases, particularly inlliieiizii, typhoid rover. iwA 
syphiliB. The abuse of certain drugs, alcohol, tobacco, morphine may lead to 
a high grade of neurasthenia, though the drug hnl.it is more often a result 
rather than a cause of the neurasthenia. Other causes more subtle, v.1 |x.ton , 
and less easily dealt with, are the worries attendant upon love alfairs, religious 
doubts, and the sexual passion. Sexual excesses have u.uloiih edly been exag¬ 
gerated as a cause of neurasthenia, but that they are responsible in a "'.nib, r 

° f ^i^a^tms, especially those following upon railway ace,denis, 

more often a combination of both. The appearance of he patient i. "k 
gestive, sometimes etareetoistie, but M™"<»*-*; 

«» ~ ^ geined I, th» l*^ti — i” »«' 

enters the room—the. way he is c lothc.l, . of wul .ri,i and 

Jwdy, his facial.expression, and the humor. may tt lllf ,|, grade 

1 slight anaemia may be present J J t j ( .„ (s an . usually lovv- 

; and tHe patient may be confined to bed Meutallv " 

spirited and despondent; women feSi""- and there have accordn.gly 
The local-symptom s may V , ( i is(! ase—cerebral. spinal. eardio- 

been described a whtfle series of type fi ‘ . # jaek-of accord- 

vascular, gastric, and sexual. In a | nn ' c up ] alM K and.the .objective 
aaee-bebM^lihe.symptonis of which Jic patient complain 
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t \h an S PR disonypridilft --ty -tfao-'phrmrriftn, In nearly every clinical type of the 
disease the predominant symptoms are referable to pathological sensations and 
the psychic effects of these. Imperfect deep is also complained of by a majority 
of patients, or, if not complained of, is found to exist on inquiry. 

Tp th° p°y" v ‘ ; -» form the symptoms are chiefly connected with 

t an inabi}ity,lp perform .the.ouli nary mental work. Thus a row of figures can 
not be correctly added, the dictation or the writing of a few letters is a soura- 
of the greatest # worry, the transaction of petty details in business is a painful 
effort, and there is losj^oL power of. fixed -attention. .With this condition there 
may be no hqaihirhp the appetite may be good, and the patient may sleep well. 
As a rule, however, there arS sensations of fulness and weight or flushes, if not 
actual headache. ‘■j]° Q p 1o °°" Q °° is a frequent concoihitant of the cerebral form, 
and may he the first manifestation. Some of thqpe patients are good-ifiinperol - 
and cheerful, but a majority are moody, irritable, and depressed. 

HypfiRosthesia, especially#) sensations of pain, is one of the main’ charac¬ 
teristics of almost all neurasthenic individuals. The sensations are nearly 
always referred fo some special region of the body—the skin, eye muscles, the 
joints, the blood-v essels, or the viscera. It is frequently possible {©"localize 
a number of points painful <j> pressure (Valleix^ points). In-some pa¬ 
tients thery Is marked vertigo, occasionally even resembling that of JJAniire’s 
disease. 

If such pathological sensations continue for a long time the mood and 
character of the patient gradually alter. The appalled--—imtabie-humor ’’ 
develops. r Many obnoxiously egoistic individuals met with in daily life are in 
reality examples* of psychic neurasthenia. Everything is complained of. The 
patient demands the greatest consideration for his condition; he feels that he 
hra been deeply insulted if his desires are not always immediately granted. 
He may at the same time have but littl e consideration for others. Indeed, in 
the severer forms of the disease he may show a malicious pleasure in attempt¬ 
ing to Inake people who seem happiefr than himself uncomfortable. Such 
patients complain frequently that they are “ misunderstood ” by their fellow*. 

In many cases the so-called “ anxiety conditions ^gradually come on; one 
scarcely ever sees a case of advanced neurasthenia without the existence of 
some form of “ anxiety.” In the « irripW fwv«ia. af ( nosoph obia! there 

may be only a fear of impending insanity or of approaching death or of apo¬ 
plexy. More frequently the anx iou s fool i n g is localized somewhere in the bod)’ 
—in the prsee ordial region, in the head, in the abdomen, in the thorax, or more 
rarely in the extremities. 

In some cases the anxiety becomes intense and the patients are restless, ami 
declare that they do not know what to do with themselves. They may throw 
themselves upon a bed, crying aid c o mpl aining, and makingnonvulsive roove- 
ments with the hands-and feet. S uicidal tendencie s are not uncommon m 
such cases, and patients may in desperation actually take their own lives. 

Involuntary mental activity may be very troublesome; the patient com¬ 
plains that when he is overtired thoughts which he can not Btop or control 
run through his head with lightning -like rapidity. In other cases there is 
marked absence of mind, the individual’s mind being so filled up owing » 
the overexcitability of latent memory pictures that he is unable to form the 
proper associations for ideas called up by external stimuli* Some time* a 
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patient complains that a definite word, a name, a unrulier, a melody, or a song 
keeps rumflng in his Head in spite o£ all lie ean do to abolish it. • 

In the severer eases of psychic nonraslhomo the so-called " phobiqs ",aro 
common. The most frerjuenriofm perhaps jf ayur_<ii>liubin. in which patients 
ji* .moment they come into an open space are oppressed by uu exaggerated 
feeling of anxiety. They seem “ frightened to death." and commence to 
iremble all over*; they complain of compression of the thorax and palpitation 
of the heart. They may break into profuse perspiration and assert that they, 
feel as though chained to the ground or that they can not mtfve a step. It is 
remarkable that in some such cases the open space can tic crossed if the indi- 
- vidual be accompanied by some one, even by a child, or if ho carry a stick or 
an umbrella! Other people are afraid to be left alone (monophobia), espe¬ 
cially m a closed-compartment (claustrophobia). 

The fear'bf people and of society is known a s anllir opoplmbia. A whole’ 
series of other phobias have been described—UjtopJuibia. or ll(o fear that high 
• things will fall; path ophobia, or fear of disease; siderodromophobia, or fear 
o£ a railway journey; siderophobia or astrophobiu, fear of thunder and light¬ 
ning!' Occasionally we meet with individuals who arc afraid of everything and 
every one—victims of the so-called pantophobia. 

Thq stp e.ripl senses may be disturbed, particularly vision. An aching or 
weariness of the'eyeballs after reading a few minutes or Hashes’ of light, are 
common symptoms. The “ irritable eye,” the so-called nervous or ncurnpHicmc 
asthenopia, is familiar to every family physician. According to Biiiswuiiger, 
the essence of the asthenopic disturbance consists m pathological sensation* 
of fatigue in the ciliary muscles or the medial recti. . . 

There may be acoustic disturbances-hyperalgesia and even true hyper- 


aCUB One of the most common of all the symptoms of neurasthenia is the preJmre 
in the head complained of by these patients. This symptom, variously ilc 
scribed, may be diffuse, hut is morOfrequently referred to some on* region 

plain of weariness on the least C “L ’ in lhe w There may 

intercostal neuralgiform pains an rochialgia may he spontaneouH, 

be spots of local tenderness on the spine. The ach.algm may ^ ^ 

or may be noticed only on 0 f numbness and tingling, and 

disturbances of sensation, partic yj neuralgias, especially in connection 
the reflexes may be increased. V > aching pain in tin 

with the genital organs, are ^ ™ t . on>bint complaint in these cases, 

back or in the back of the neck ■ wVt , i( , r tlus condition is one of nenras- 
In women it is often impossible■ ■ ^ that U(0 disturbances of imisoulai 
thenia or hysteria. It is ,n ' F h wr ilings amyosthenm partieu- 

aetivity are most pronounced and m"* * mfty ^ irritative 0 r paretic, o, 

larly plays an important ™j coordination are not uncommon it 

^These 

^^— probably owing 10 insufficient 
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ration on the part of the sympathetic rather than to paresis of the oculo¬ 
motor nerve. Occasionally Horn berg's Bymptoin may be present, and the 
patient, or even his physician, may fear a beginning tabes. More rarely .there 
is disturbance of such finely coordinated acts as writing and articulation, not 
unlike those seen at the onset of general paresis. Such symptoms %re always 
alarming, and the greatest care must be taken in establishing a diagnosis. 
That they may be the symptoms of pure neurasthenia, however, can no longer 
.be doubted. 

The reflexes dn neurasthenia are usually increased, the deep reflexes espe¬ 
cially never being absent. The condition of the superficial reflexes is less 
constant, though these, too, a«e usually increased. The pupilsjjare often diluted, 
and the reflexes are usually normal. There may be inequality .of the pupils 
in neurasthenia, a point which Pelizaeus has especially emphasized. Errors 
'in refractiofi are common, the correction of whiclf may give gjeat relief. 

In another type of cases the .muscular weaknesq is extreme, and may go on 
even to complete motor helplessness. Very thorough examination is necessary 
before deciding qsjto the nature of the affection, since in some instances serious 
mistakes have been made. Here belong the atzemia of Ncftel, the akinesia 
algera of Mobius, and the neurasthenic form of astasia abasia described by 
Binswanger. . • 

In other 'cases the cardio-vascular symptoms are the most distressing, and 
may occur with only slight disturbance of the cerebro-spinal functions, though 
the conditions are nearly always combined. Palpitation of the heart, irregular 
pndjrery rapid action (neurasthenic tachycardia), and pains and oppressive 
feelings in the cardiac region are thp most common symptoms. The slightest 
exciteihent'may be followed by increased action of the heart, sometimes asso¬ 
ciated with sensations of dizziness and anxiety, and the patients frequently 
havfe the idea that they suffer from seriouB disease of this organ. Attacks of 
pseudo-angina may occur. 

Vaso-rpotor , disturbances constitute <a special feature of many cases. 
Flushes of heat, especially in the head, and transient hypertemia of the skin 
may be very distressing symptoms. Profuse sweating may occur, either local 
or general, and sometimes nocturnal. The pulse may show interesting features, 
owing to the extreme relaxation of the peripheral arterioles. The arterial 
throbbing may be everywhere visible, almost as much as in aortic insufficiency. 
The pulse, too, may under these circumstances have a somewhat water-hammer 
quality. The capillary pulse may be seen in the nails, on the lips, or on the 
margins of a line drawn upon the forehead, and I have on severed occasions 
seen pulsation in the veins of the back of the hand. A characteristic symptom 
in some cases is the throbbing aorta. This “ preternatural pulsation in the 
epigastrium,” as Allan Bums calls it, may be extremely forcible and suggest 
the existence of abdominal aneurism. The subjective sensations associated 
with it may be very unpleasant, particularly when the stomach is empty. 
c In women especially, and sometimes in men, the peripheral blood-v^ael,- 
are contracted, the extremities are cold, the nose is red or blue, and the face 
has a pinched expression. These patients feel much more comfortable when 
the cutaneous vessels are distended, and resort to various qieans to favor thin 
(wearing of heavy clothing, use of diffusible stimulants). 

The general features of gastro-intestinal neurasthenia have been dealt with 
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amlp a* section of nervous dyspepsia. The connection of these eases with 
dilatation sf the stomach, floating kidney, and the condition which Ulfonnl 
calls entgroptom has already been mentioned. 

SjucmUimrasthenia is a condition m whi K h there is an irritable weakness 
of*the Bernal organs manifested by nocturnal emissions, unusual depression 
aftfijuntexaonrse, and often by a distressing dread of impotence. The mental 
condition of these patients is most pitiable, and they fall an' easy prey to 
quacks and charlatans of all kinds. 

Spermatorrhoea i*--the bugbear of the majority. They esin plain. #f- eon- 
ijjHjfjd losses hflHtUy without accompanying pleasurable sensations. After 
dafonation or' nyjtfjjritiQn there may be seminal discharges. J1 icroscupic ex¬ 
amination sometimes reveals the presence of spermatozoa. Actual non mis 
impotence- ia- not uncommon. The “painful testicle” is a well-known ncurus- 
thenie~pheaempnon. In thb severer cases, especially those beariilg the stig-’ 
mata of degeneration, thero, may be evidence of serial pervurejon. 

Tn farp files it ia-common to find a tender ovary, and painful or irregular 
menstruation. , . 

In all forms of neurasthenia the condition of the urine is important. 
Many cases are complicated with the symptoms of the condition known as 
licjy gmia and so marked may this be that Some tune indeed made a special 
form of lithamic neurasthenia. Polyuria may be present, but i* more com¬ 
mon in. hysteria. With disturbed digestion the urates and. oxalates ipay bo 
in excess. 

TKogwod* —rPt yrhju ihtnijL —Under this term Janet would separate from 
neurasthenia the eases characterized by mental, emotional,.and physical dis¬ 
turbances, imperative ideas, phobias of all sorts, doubts, enfeebled will, ilmon- 
trollable movements, and many of the borderland features of Hie humility* of 
young persons. It is really an inherited yyrelionenrosiH, while ncmusth.diia 
is-tuwalbuapquired. Obsessions of all sorts characterize the condition and 
thaw-may be a feeling of unreality asd even of loss of personality. (Jew com¬ 
plicated the condition may be is shown from the following varieties distin¬ 
guished by Janet: (1) The doubter, in whom obsessive ideas ure not very 
precise, more of tlie nature of a general indication lather than a specific idea, 
such as a craze for research, for explanation, for computing. (- I 
yulous. whose obsessions are of a moral nature, ilicir mamas 
ness of statement, of exact truth, of conjuration, o n p.mi " . < ’ 

etc (31 The criminal, whose obsessive ideas are of homicide, theft, and o h 
overt acts.^ ThiTimpulsive idea , stronger in Hus than ,n the other vaneHes. 
<«> «• **** dip—, ^ »* h " 

1» .Si».."" 


chasthenia, a condition in 
with the obsession. 


"uii mu uuse»muu. ii nu il„. dilfcrcllt 

The anxiety conditions " ,ul , ”"7^° wl^n they accompany ■■'•nras-* 

dependent ,n Hie major,ty of iiHanccs 

upon faulty heredity. wlli(; i, has to be diagnosed from 

Neurasthenia ,s a duMM* ab ve « from an oWation of Ins general 
the subjective statenicnls of the pane , . .. T i, c nbysical examina- 

bchaVior rather than from the physical examination. I he physic 
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tion is of the highest importance in excluding other diseases likely to bfe 
confounded with it. That somatic changes occur and* that physical signs are 
often to be made out is very true, and we owe to Lowenfeld especially a qareful 
discussion of these points, but there is nothing typical or pathognomonic in 
these objective changes. t 

Th e hy pochondriac differs from the neurasthenic in the excessive psychic 
ddiatoctipaT pHEe pathological sensatfons To which he is auhject. -He i*. the 
victim of actual delusions regarding his condition. 

The confusion of neurasthenia with hysteria.is still more frequent; in 
women especially a diagnosis of hysteria is often made when in reality the 
condition is one of neurasthpnia. In the absence of hysterical paroxysms, of 
crises, and of those marked emotional and intellectual characteristics of the 
hysterical individual the diagnosis of hysteria should not be made. Of course, 
• in many of the cases of hysteria definite hysterical stigmata (hysterical paral¬ 
yses, convulsions, contractures, ^uuesthesias, alterations in the visual field, ete.) 
are present, and the diagnosis is not difficult. 

Epilepsy is nqt likely to be confounded with neurasthenia if there be defi¬ 
nite epileptic attacks, but the cases of petit mat may be puzzling. 

The onset of exophthalmic goitre may be mistaken for neurasthenia, espe¬ 
cially if therp be no exophthalmos at the beginning. The emotional disturb¬ 
ances and the irritability of the heart may mislead the physician. In pro¬ 
nounced cases of nervous prostration the .differential diagnosis from the various 
psychoses may be extremely difficult. 

The two forms of organic disease of the nervous system with which neuras¬ 
thenia is most likely to be confoupded are tabes and general paresis. The 
symptoms of the spinal form of neurasthenia may resemble those of the former 
disease, while the symptoms of the psychic or cerebral form of neurasthenia 
msfy be very similar to those of general paresis. The diagnosis, as a rule, 
presents no difficulty if the physician be careful to make a thorough routine 
examination. It is only the superficial study of a case that is likely to lead 
one astray. In tabes especially a consideration of the sensory disturbances, 
of the deep reflexes, and of the pupillary findings will always establish the 
presence or absence of the disease. In general paresis there is sometimes more 
difficulty. The onset of general paresis is often characterized by the appear¬ 
ance of symptoms quite like those of ordinary neurasthenia, and the family 
physician may entirely overlook the grave nature of the malady. The mista ke 
in the other direction is, howexer^pediftpsjust as common. A physician who 
once or twice has seen a case of general paresis "arise out of what appeared to 
be one of pronounced neurasthenia is too prone afterward to suspect every 
neurasthenic to be developing the malign affection. The most marked symp¬ 
toms, however, of psychic exhaustion do not justify a diagnosis of general 
paresis even when the history is suspicious, unless along with it there is a 
definite paresis of the pupils, of the facial muscles, or of the muscles of articu¬ 
lation. 4Justnry of syphilis or of ehronie-aleohoKsm or morphinism ^sso- 
cated with severe psychic exhaustion Bhould, of course, put one always on his 
guard, and the physician should be sharply on the lookout for the appearance 
of intellectual defects, paraphasia, facial paresis, and sluggishness of the pupils. 

Treatment. — P“nnrH‘" ,T " —Many patients come under our care a gen¬ 
eration too late for satisfactory treatment, and it may be impossible to restore 
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the exhausted capital. ^ The greatest, care should lie taken in the rearing of 
children of neuropathic predisposition. Krom a \on early age they should 
beUBmittcd to a process of “psychic hardening," every effort being mady to 
strengthen the bodily and mental condition, liven in infnnej the child should 
. neft be patnpered. Later on the greatest care should he exercised with regard 
to food, sleep, and school work. Complaints of children should not be too 
seriously considered. ' • 

Much depends upon the example set by the parents. A rustless, emotional., 
constantly complaining mother will rack the nervous system n(*a delicate child. 
In some instances, for the welfare, of a developing boy or girl, the physician 
may find it necessary to advise its removal front home. 

^MiBatiaahUdren are (specially liable during development to fits of temper 
and of emotional disturbance. These should not lie too lightly considered. 
A'valent chastisement in such cases is to be avoided, and loss of 
temper on the part of the parent or teacher is particularly pernicious for the 
•nsrofiflfl system of the child. Where possible, in such instances, the liest treat¬ 
ment is to put the obstreperous child immediately to lied,Mad if the, excite¬ 
ment and temper continue a warm bath followed by a cool, douche may he 
effective. If he be put to bed after the bath sleep soon follows. 

Special attention is necessary at puberty in both Imvs and girls. If there 
be at this period any marked tendency to emotional disturbance or to intel¬ 
lectual weakness the child should be removed from school and every ear* taken 


to avoid unfavorable influences. 

IJggSONAL Hygiene. —Throughout, life individuals of neuropathic pmlis-* 
position should obey scrupulously certain hygienic and prophylactic.rules. In¬ 
tellectual work especially should lie judiciously limited find should alternate 
frequently with periods of repose. Excitement of all kinds should of course 
be avoided, and such individuals will do well to be abstemious in the use of 
tohacco, tea, coffee, and alcohol, if, indeed, they be permitted to use these 
substances at all. The habit. ha P1 fily becoming very common, of*taking at 
least once a year a prolonged holiday away from the ordinary environment, 
in the woods, in the mountains, or at the seashore, should lie urgently in- 
joined upon every neuropathic individual. In many instances it is found to 
be the greatest relief and rest if the patient can take Ins holiday away from 

MS During ordinary life nervous people should, during some portion of each 
Dur g 7 , th jiody. Cold baths, swimming, exorcises m 

day, pay rational a en ion khe * enc ket, hunting, shooting, row- 
the-gymnasium, gardening, gou, lawn i » tho gunera l nutrition. 

ing, sailing, and bicyc in M ar ^ recomm ende<l only to individuals physically 
Such exercises aro. o ™«> J established the greatest care must 

equal to them. If “f M anv nervous girls have been com- 

be observed in the ordtrm n o - «ilvioG with regard to long walks, 

pletely broken down ,‘ov —'Che treatment of neurasthenia wl.e.f 

Treatment of the Condi • • thoughtful physician. Every 

once established presents a vanw P" „ a ru | u requiring exactly 



1094 ' DISEASES OF THE NERVOUS SYSTEM. 

been weakened by injurious influences. The general character of the indi¬ 
vidual, his physical and social status must of course be considered, and the 
therapeutic measures carefully adjusted to these. 

Thejliagnosis having been .settled, the physician may assure the patient 
that with prolonged treatment, during which his cooperation with the physi¬ 
cian is absolutely essential, he may expect to get well. He muBt be told that 
much depends upon himself and that he must make a vigorous effort to over? 
come certain of his tendencies, and that all his strength of will will be needed 
to further the progress of the cure. In the case of business or professional 
men, in whom the condition develops as a result of overwork or overstudy, it 
may be sufficient to enjoin absolute rest with change of scene and diet. A- trip 
abroad r with a residence for a month jaLisa-m Swataeriand, pr^if there are 
symptoms-of nervous dyspepsia, a^reaidence at one of the Spas will usually 
'prove sufficient. The excitement of the lafge cities abroad shq'ild be avoided. 
The longer the f disease has lasted and the more intense the symptoms have 
been, the longer the time necessary for the restoration of health. In cases of, 
any severity the patient must be told that at least six monies’ complete ab¬ 
sence from business, under strict medical guidance, will be necessary. Shorter 
periods may of‘course be of benefit, which, however, as a rule, will be only 
temporary. ( ' 

it will often be found advisable to make out a daily programme, which 
Bhall occupy almost the whole time of the patient. At first he need know 
nothing about this, the case being given over entirely to the nurse. As im¬ 
provement advances, moderate, physical and intellectual .exercises, alternating 
frequently with Test and the administration of food, may be undertaken. Some 
one h6ur of the day may be left free for reading, correspondence, conver¬ 
sation, and games. In some instances the writing of letters is particularly 
harfaful to the patient and must be prohibited or limited. Cultured -indi- 
vidnals may find benefit from attention to drawing, painting, modelling, 
translating from a foreign language, the,, making of abstracts, etc., for short 
periods in the day. 

In not a few cases, including a large proportion of neurasthenic women, 
a systematic Weir Mitchell treatment rigidly carried out should be tried (see 
Hysteria). For nhatirmtn ami pinlimlnl iibhh' particularly if combined with 
the-chloral or morphia habit, no other plan is so satisfactory. Th e pati ent 
must be is o la ted , from his friends, and any regulations undertaken must be 
strictly adhered to, the consent of the patient and his family having first been 
gained. If the case.responds well to the treatment there should be a gain of 
from 2 to 4 pounds per week. The benefit is often extraordinary, individuals 
increasing in weight as much as from 50 to 80 pounds in the course of twelve 
.weeks. The treatment of the gsstno'WHff'brtmtinal symptoms so important 
in this condition has already been considered. For the irregular paint, par¬ 
ticularly in the back and neck, the thermo-cautery is invaluable. 

:| Hydrotherapy is indicated in nearly every case if it can be properly applied. 
Much can be done at home or in an ordinary hospital, but for systematic 
hydrotherapeutic treatme nt ' re si dence in a suitable sanitarium'ia necessary. 

I have found the wet pack of especial-value. Particularly at night, in cases of 
sleeplessness, it is perhaps the best remedy against insomnia we have. Some 
patients gain rapidly in weight through the systematic use of the wet pack. 
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^alt bathe are more helpful to some patients. The vaiious forms of douches, 
partial paq^s, foot baths, etc., may be valuable in individual cases. The Scotch 
douche is often invigorating in the milder eases. 

•Rtwrhmiberapv is of some value, though only in combination with 'psvVhic 
treatment and hydrotherapy. General and focal faradization, galvanic cleo- 
tri f.vt y r • and Franklinization may be used; in every case, however, with great 
caution and only by skilled operators. The care of the eyes is most important 
'and refractive errors should be corrected. 

Treatment by drugs should be avoided as much as possilje. They are of’ 
benefit chiefly in the combating of single symptoms. A placebo i.- sometimes 
necessary for its psychic effect. Alcohol, morphia, chloral, or cocaine should 
nexsc be given. The fajnily physician is often responsible for tin' develop¬ 
ment of a drug habit. I have been repeatedly shocked by the loose, careless 
way in which physicians inject morphia for a simple headache or a mild. 

neuralgia. * , . 

Genera l tnnioa may be helpful, especially if the individual he nna*nuc. 
Arsenin,and. more often iron, are then indicated. The value of phosphorus lias 
been exaggerated. For the severer pains and nervous attacks some sedative 
may occasionally, be necessary, especially at the beginning «f the t rent meni. 
The bromides, especially a mixture of the sajts of ammonium, potassium, *«'« 
sodium may here be given with advantage. An oecasion.il dose <4 plum-elm. 
StaffijJIpnfa may be required, but the loss of these.subs.aueeswvi -n 
with the better. For the relief of sleeplessuws ndnsuns 

££*£"*3 «T^ve°a * 

of opiimi in piU to my , tJiLnl will, opiim, i>, 

will sometimes yield permanent relief, a prom >(, 

however, never necessary in neurasthenia. faith, to 

Fai4 Healing.—I n all ages, and in all lands, t 

useihnjEprds of St. James, has ica te ’ ml beBU tiful system of faith 

amid the ^Esculapian cult, the mc dicine took its rise. As a profession, 
healing the world has seen, scie ] atter t a uh has been one of our 

consciously or unconsciously. mor^ ^ ^ ^ lruth when he said, “ Hc\ 
most valuable assets, and Gal -P ' bavc the greatest confidence, 

cures moet successfully in w 'om J asychasthcnia, the weak brothers and 
It is in these cases of neurast m £ the physician conics into play, 

the weak sisters, that the personal ctoacteol t 1 can work just the 
and once let him gain the confidenee dtlm ^ Bcai||(rf Three 

same sort of miracles as Our Lady o ona , jty in w hom the liidividua 

elements are necessary: firs, a ,j £ ] e Jays of Greece), one o > 

has faith—Christ, Buddha, JSsculapms jm ti. J ^ wt .„, physi- 

saints, or, what has served the ^ ^^ary, the aervme of a 
ciam Secaadly^certain accessonea-^ ^ skilful nurse. 1 lordly, 

temple, ot^us a hoBpital or it. v fS ? “ will it” attitude of non., 

sugg e st i on* ) eithor of the ‘ on y * ’ cre( , ( ^ or 0 f the active belie in 

which ia the essence of every ci 0 f healtll ■„ within reach, 

assurance of the physician that the preciou 
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YTTT the traumatic neurosis. 

(Railway Brain and Railway Spine; Tratunatio Hyiteria.) 

Definition; —A morbid condition following shock which presents the symp¬ 
toms of neurasthenia or hysteria or of both. The condition is known as 
* railway brain ” and “ railway spine.” 

' Erichsen regpded the condition as the Tesult of inflammation of the men¬ 
inges and cord, and gave it the name railway spine. Walton and J. J. Putnam, 
of Boston, were the first to recognise the hysterical naturo of many of the cases, 
and to Westphal’s pupils we* owe the name traumatic neurosis. For an ex¬ 
cellent discussion of the whole question the reader is referred to Pearce Bally’s 
..work, On Accident and Injury; their Relation to Diseases of the Nervous 
System. 0 

Etiology. —The condition follows an accident, often in a railway train, in 
which injury has been sustained, or succeeds a shock or concussion, from which 1 
the patient may apparently not have suffered in his body. A man may appear 
perfectly well for several days, or even a week or more, and then develop the 
symptoms of the neurosis. Bodily shock or concussion is not necessary. The 
affection may'follow a profound mental impression; thus, an engine-driver 
ran over a child, and received thereby a very severe shock, subsequent to which 
the moat pronounced symptoms of neurasthenia developed. Severe mental 
strain combined with bodily exposure may cause it, as in a case of a naval 
officer who jvas wrecked' in a violent storm and exposed for more than a day 
in the ^rigging before he was rescued. A slight blow, a fall from a carriage 
or on the stairs may suffice. 

symptom —The cases may be divided into three groups: simple neuras¬ 
thenia, cases with marked hysterical manifestations, and cases with severe 
symptoms indicating or simulating organic disease. 

. (a) Smxhs Tbjlumatio Nburabthjsnia. —The first symptoms usually de¬ 
velop a few weeks after the accident, which may or may not have been asso¬ 
ciated with an actual trauma. The patient complains of headache and tired 
feelings. He is sleepless and finds himself unable to concentrate his attention 
properly upon his work. A condition of nervous irritability develops, which 
may have a host of trivial manifestations, and the entire mental attitude of 
the person may for a time bo changed. 11c dwells constantly upon his condi¬ 
tion, gets very despondent and low-spirited, and in extreme cases melancholia 
may develop. He may complain of numbness and tingling in the extremities, 
and in some cases of much pain in the back. The bodily functions may be well 
performed, though such patients usually have, for a time at least, disturbed 
digestion and loss- in-weight. The physical examination may be entirely* nega¬ 
tive. The reflexes are slightly increased, as in ordinary neurasthenia. The 
pupils may be unequal; the cardie-vascular changes already described in neu¬ 
rasthenia may be present in a marked degree. According as the symptoms* are 
more spinal or more cerebral, the condition is known as railway brain or rail¬ 
way spine. 

(2) Cases with Marked Hysterical Features. —Following an injury 
of any sort, neurasthenic symptoms, like those described above, may develop, 



GENERAL AND FUNCTIONAL DISEASES. 


.1697 


and in addition symptoms regarded as clmrueioristie of hysteria. The emo¬ 
tional element is prominent, and there is lint, slight control over the feelings. 
The patients have headache, backache, and vertigo. A violent tremor may lie 
present, and indeed constitutes the most sinking feature of the care, 'in'the 
ca|e of afi engineer who developed subsequent to an accident a scries of 
nervous phenomenon, the most marked feature was an excessive tremor of , 
the entire body, which was specially manifest during emotional excitement. 
The most- pronounced hysterical symptoms are the sensory disturbances. As 
first noted by Putnam and Walton, hemiana'sthesia mav occur as a sequence* 
of traumatism. This is a common symptom in France, lmt rare in England 
and in the United States. Achromatopsia may .exist on the ana>«thctie side. 

A second, more common,, manifestation is limitation of the field of vision, 
similar to that which occurs in hysteria. 

Remarkably disturbances may develop in some of those eases. • 1 once saw* 
a man who had been struck by an electric car. whose chief symptom was an 
extraordinary increase in the number of respirations, lie was a stout, power¬ 
fully built man, and presented practically no oilier symptom than dyspiuea 
of the most extreme grade. At the time of observation his respirations were 
over 130 per minute, and he staled that they had been cmuiMl nl over 150. 

(3) Cases in wuicii the Symptoms beuukst Organic Disease oe tub 
Bbain and Cord. — As a result of spinal concussion, without fracture or ex¬ 
ternal injury, there may subsequently develop symptoms suggestive of organic 
disease,.which may come on rapidly or at a laic dale. Tn a case reported by 
Leyden the symptoms following the concussion were, at first slight and the 
patient was regarded as a simulator, but finally (lie condition became aggra¬ 
vated and death resulted. The post mortem showed a phrenic jMiymemn- 
gfETs.which had doubtless resulted from the accident. The cases 111 Ibis grpup 
about which there is so much discussion are these which display marked *011- 
sory and motor changes. Following an accident m which the patient has not 
received external injury a condition.of excitement may develop within a week 
or ten days; he complains of-headache and backache, and on examination 
sensory distarbances are found, cither hemianesthesia or areas on the skm in 
whichiha sensation is much benumbed; or painful and tactile ,u 'P r ^™ s “g 
be distinctly felt in certain regions, and the temperature sense1 is absen V c 
distribution may be bilateral and symmetrical in limited rej.pons.or eniup g 
• IT • -I .■ (fold nf vision is usually marked in these (Umh, 

wnters describe cases of mono{ c » a3 mani festation of profound hysteria.. 

w * “> * 

ive of hysteria. , succce( ij nf , to symptoms which may 

In rare cases following traum jcal g there are orga nic changes 

have been regarded as neurasthc hy^ ^ ig demon t tol dearly 

ti * w- *“ «*«— 1 
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reliance can be placed as indicating organic change arc optic atrophy, bladder 
symptoms, particularly in combination with tremor, p&resis, and exaggerated 
reflexes. 

The anatomical changes in, this condition have not been very definite. 
When death follows spinal concussion within a few days there may be jio 
apparent lesion, but in some instances the brain or cord has shown puncti- 
form haemorrhages. Edes has reported 4 cases in which a gradual degeneration 
.in the pyramidal tracts followed concussion or injury..of tl}e spine; but in all 
these cases thertf was marked tremor and the spinal symptoms developed early, 
or followed immediately upon the accident. Autopsies upon cases in which 
organic lesions have supervened upon a traumatic neufosis^are extremely rare. 

Diagnosis.—A condition of fright and excitement fouowisg an accident 
may persist for days or even weeks, and then gradually pass ’away. The symp- 
*toms of neurasthenia or of hysteria which shbsequdhtly dd/efop present nothing 
peculiar and are identical with* those which occur uhder iqther’circumstances. 
Care must be taken to recognize simulation, and, as in' these cas&j the condition 
is largely subjective, this is sometimes extremely dhficult. In a careful Exam¬ 
ination a simulator will often reveal himself by exaggeration of certain symp¬ 
toms, particularly sensitiveness of the spine, and by increasing voluntarily tho 
reflexes. Mapnkopff suggests as t good test to take the pulse-rate before, dur¬ 
ing, and after pressure upon an area said to be painful. If the rate is quick¬ 
ened, is held to be.proof that the pain is real. This is not, however, always 
the case. It may require a careful Study of the case to determine whether the 
individual is honestly Suffering from the symptoms of which he complains. 

A still mo& important question in these cases is, Has the patient organic dis¬ 
ease?* The symptoms given under the first two groups of cases may exist in 
a marked degree and may persist for several years without the slightest evidence 
of Organic change. Hemiansesthesia, limitation of the field of vision, mono¬ 
plegia with contracture, may all be present as hysterical manifestations, from 
which recovery may be complete. In our present knowledge the diagnosis of 
an organic lesion should be limited to those cases in which optic atrophy, blad¬ 
der troubles, and signs of sclerosis of the cord are well marked—indications 
either of degeneration of the lateral columns or of multiple sclerosis. 

Prognosis.—A majority of patients with traumatic hysteria recover. In i 
railway cases, so long as litigation is pending and the patient is in the hands 
of lawyers the symptoms usually persist. Settlement is often the starting-point 
of a speedy and perfect recovery. I have known return to health after tho 
persistence of the most aggravated symptoms with complete disability of from 
three to five years’ duration. On the other hand, there are a few cases in which 
the symptoms persist even after the litigation has been closed; the patient goes < 
- from bad to worse and psychoses develop, such as melancholia, dementia, or 
occasionally progressive paresis. And, lastly, in extremely rare cases, organic 
lesions may occur as a sequence of the traumatic neurosis. 

« The function of the physician acting as medical expert in these cases,, con¬ 
sists in determining (a) the existence of actual disease, and (6) its character, 
whether simple neurasthenia, severe hysteria, or an organic lesion. The out¬ 
look for ultimate recovery is good except in cases which present the more seri¬ 
ous symptoms above mentioned. Nevertheless, it must be borne in mind that 
traumatic hysteria is one of the most intractable affections which we are called 
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upon to treat In the treatment of the traumatic neuroses the practitioner- 
may be guMed. by the principles laid down in the preceding chapter, in which 
the treatment of neurasthenia in general has been described. 

XIV. OTHER FORMS OF FUNCTIONAL PARALYSIS. 

I. Periodical Paiulysis. 

The periodical paralysis of the ocular muscles, which may^recur for years,* 
has already been referred to. A periodical paralysis involving the general 
muscles, also a “ family affection, may return with great regularity. <1 old- 
flam described-tWelve cases in one family, the'horedity being through the 
mother. In the United States K. W. Taylor described eleven eases in one 
family in five generations. •Holtzapple, of York, Pa., reports 10 «ases in one, 
family. Six or the number died in an attack. 

The clinical -picture is similar in all recorded cases. The pifralysis involves, 

*as a rule, the arms, and legs, but may be general below the neck. It comes on 
in healthy persons without apparent cause, and often durirtg’sleep. At first 
there may be weakness of the limbs, a feeling of weariness and sleepiness, but 
rarely sensory symptoms. The paralysis, beginning in the legs, to which it 
may be confined, is usually complete within, the first twenty-font .hours. The 
neck muscles are sometimes involved, and occasionally those of the tongue and 
pharynx. The cerebral nerves and the special senses are, as a rule, unaffected. 
The temperature is normal or subnormal and the pulse slow. The deep re¬ 
flexes are diminished, sometimes abolished, and the skin reliefs may bo* 
enfeebled. A most remarkable feature is the extraordinary -reduction o S com¬ 
plete abolition of the faradic excitability of both muscles and nerves. , _ 
Improvement begins within a few hours or a day or two the parajmib 
disappearing completely and the patient becoming per oc y wi. u - ,l 
• usually recur at intervals of one to two weeks but they may return da. Jg 
They generally cease after the fiftieth year. There may be sign* of acute 
dilatation of the heart during the attack In the three ca*, * 

T K Mitchell Flexner, and Edsall, a diminished kreatimn e^ . 

several days before and at the beginning of a .fXln !ull dl^ 
There was a rise to normal after the attacks. 0 aS5 
either shortened or aborted the paralyses. 

11. Astasia; Abasia. 

These terms, indicating respectively ^^^eemlitinns ehfrae- 

wdk. have been b, with H* «• 

terized by loss of the powei o < S , (jefittition is as follows: 

muscular power, coordination, ant h0 ' isa • t n(1 ing erect and walking 
“A morbid state in which the impossibility ot stann „ strength,, 

normally is in contrast with the integrity;of cns.ihoni.jt 

and of the coordination of the ot mi " 10VC " , entity, and is probably a func- 

condition forms a symptom group, no a n - ^ ^ 5f) caseg reported in 

tional neurosis. . Knapp in his monog < p ^ 25 j n WO men. In 21 cases 

the literature. Twenty-five of these were . ^ in 4 Mention psychoses, 
hysteria was present; in 3, chorea; m 2, eplepy , ’ 
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As a role, the patients, though able to move the feet and legs perfectly when 
in bed, are either unable to walk properly or can not'stand at all? The dis,- 
turpances have been very varied, and different forms have been recognized. 
The commonest, according to Knapp’s analysis of the recorded cases, is the 
paralytic, in which the legs give out as the patient attempts to walk mid “ bend 
under him as if made of cotton.” “ There is no rigidity, no spasm, no inco¬ 
ordination. In bed, sitting, or even while suspended, the muscular strength 
is found to be good.” Other cases are associated witl^ spasm or ataxia; thus 
there may be movements which stiffen the legs and giveto the gait a some^yhat 
spastic character. In other instances there are sudden flexions of the legs, or 
even of the arms, or a saltatory, spring-like spasm. In a majority of the cases 
it is a manifestation of a neurosis allied to hysteria? 

The cases, as a rule, recover, particularly in young persons. Relapses are 
not uncommon. Tho rest treatment and static electricity should be employed. 


H. VASO-MOTOR AND TROPHIC DISORDERS. 

L RAYljATJD’S DISEASE. 

Deflnitioh.—A vascular disorder, probably dependent'upon vaso-motor in¬ 
fluences, characterized by three grades of intensity: Local,syncope, (h) 

local-asphyxia, and (a}-local or symmetrical gangrene. 

, Local Syncope. —This condition is seen most frequently in the extremi¬ 
ties, producing the condition known as dead fingers or dead toes. It is analo¬ 
gous to that produced by great cold. The entire hand may he nffVv>h-d jiuHi 
t he* fingers ; mo rejxnnmo.ijly -only one or more of the fingers.- This feature of 
the^disease rarely occurs alone, but is generally associated with local asphyxia. 
The common sequence is as follows: On exposure to slight cold or in conse¬ 
quence of some emotional disturbance tke fingers become white and cold, or 
both fingers and toes are affected. The pallor may continue for an indefinite 
time, though usually not more than an hour or so; then gradually a reaction 
follows and the fingers get burning hot and red. This does not necessarily 
occur in all the fingers together; one finger may be as white as marble, while 
the adjacent ones are of a deep red or plum color. 

Local Asphyxia. —Chilblains form the mildest grade of this condition. 
It usually follows the local syncope, but it may come on independently. The 
fingers and toes are oftenest affected, next in order the ears; more rarely, por¬ 
tions of the skin on the arms and legs. During an attack the fingers alone, 
sometimes the hands, also swell and become intensely congested. In the most 
1 extreme grade the fingers are perfectly livid, and the capillary circulation is 
almost stagnant. The swelling causes stiffness and usually pain, not acute, 
but due to the distention of the skin. Sometimes there is marked anaasthesia. 
i-Pain of a most excruciating kind may be present. Attacks of this sort > may 
recur for years, and be brought on by the slightest exposure to cold or in 
consequence of disturbances, either mental or, in some instances, gastric. 
Apart from this unpleasant symptom the general health may be very good. 
The condition is always worse during the winter, and may be present only 
when the external temperature is low. 
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fouows tngjocal asphykia, in the chronic eases of which small neerotic.areas 
are eemeW seen at the tips of the lingo,,. Some! ones the pads oUhe 
fingers andof the toes are .pate cicatricial fmm reputed slight losses oMlns 
bud. So. also when the ears are affected there may be saperHeml loss of sub- 
stance at the edge. The severer cases, which terminate in extensive gangrene, 
Are fortunately rare. 

J$J?^tefiLtllft.lflcaLasphysia persists in the lingers. The. torminsl-pha- 
iS®® 88 * mu perhaps the end of only one finger, belong; .black,*»ld. and insni-' 
siol£. Tne^skm begins to necrose and superficial gangrenous blebs appear. 
Gradually a lineof demarkalion shows itself amj a portion of one or more of 
the fingers sloughs away. «The resulting loss of substance is much less than the 
appearance of the hand or foot would indicate, and a condition which looks 
as if the patieijt would lose'all the lingers or half of a foot may result perhupa 
in only a slight superficial loss in the phalanges. In severer eases the greater 
portion of a finger or the tip of the nose may he lost.. Occasionally the disonso 
is not confined to the extremities, hut affoets symmetrical patches on the limbs 
or trunk, and may pass on to rapid gangrene. These severe types of eases 
oojjjjr particularly in young children, and death may reshit within three 
or four days. The attacks are usually very painful, and (lie motion of the 
part is much impaired. In some cases numbness and tingling.persist for a 
longtime. 

The climax of this scries of neuro-vascular changes is seen in the Remark¬ 
able instances of extensive multiple gangrene. They are most common in 
children, and may progress with frightful rapidity. In the Medieo-Cliirurgieifl 
Society’s Transactions, vol. xxii, there is an extraordinary case Veposted, in 
which the child, aged three, lost in this way both arms above the elbow„and 
the left leg below the knee. There also had been a spot of local gungreae on 
the nose. Spontaneous amputation occurred, and the child made a complete 
recovery.' The eases are more frequent than laws been supposed, and an illus¬ 
tration is given by Weeks, of Marion, Ohio, in which the boy half rheumatic 
pains in" the legs, and purpuric blotches developed before the gangrene liegan 

(Medico-Surgical Bulletin, July 1, 1894). ,. . 

There are remarkable concomitant symptoms m Itaynaud s disease to which 
a good deal of attention has been paid of late years, llamioglobinurm may 
occur during an attack, or may take the place of .t. In such ."stances the 
affection is usually brought on by cold weather. In a case reported by 11. M. 
Thomas from myelinic Raynaud’s disease occurred for three successive wm- 

tereand Zys L^sociation with hemoglobinuria. The attacks were some- 
ters ana always m assoc (h(J kinA are foimd Harlow s 

times preceded by a chill. s " c fol . (he Nuw Sydenham Society, 

appendix to hiB translation of ltajnauds p pc doubtless sriven rise 

-Theonset with a chill, r, in the case just 

to the idea that the disauw is n^sonm ^ of cmis ,i ml snesj. 

symptoms, particularly mental to I ^ mcn tioned with luimio- 

have also been noticed m some case . on a colA day W(m id bring 

globinuria had epilepsy with the' at c "• and bloody urine. Another 

on an epileptic qpizure with the_ lo' P [ h ad mimy attacks of tran- 

patient, the subject for y^ oi 1 ajmau Qn th / right 8ide with 
sient hemiplegia on one side or th ) 
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aphasia. She finally digd in an attack, rwaainimlly jninf, fl(fTtiP T l? t1o * p1n p 
parliaularly anc hylosis and thickening pf the phalangeal articulations. 
Southey has reported a case in which mania developed, and Barlow an in¬ 
stance in which the woman had ^elusions. Pe riphe ral neuritis has been found 
m several, cases. * < 

Pathology. —The pathology of this remarkable disease is still obscure. Bay- 
mud suggest ed that the local syncope was produced by a vascular spasm, which 
(perns flfrply ' The aaphyvia is dependent npon pf the capillaries and 

sma ll ve ins, probably with the persistence of some degree of spasm of-the 
smaller arteries. There are t wo totally rliffnmot fniwurwf congestion, which 
may be shown in adjacent fingers jama may-be-awollen, of a yjyjd red color, 
Cjrtremely hot, the capillaries and all the vessels fully distended, and the ansemia 
v :*3uced by pressure may be instantaneously obliterated; the ndjansut fingrr 
may be equally swollen, absolutely, cyanotift, stone* cold, and tl^ anaemia pro¬ 
duced by pressure takes a long time to disappear. In the latter case the 
arterioles - are probably still in a condition of spasm. Monro’s monograph may „ 
be consulted for additional details. 

Treatment. —In many cases the attacks recur for years uninfluenced by 
treatment. Mild attacks., require no treatment. In the severer forms of local 
asphyxia, if in the feet, the-patient should be kept in bed with the legs elevated. 
T he to es should be wrapped in cotton-wool. The pain is often very intense 
and may require-morphia. Carefully applied, systematic massage of the ex¬ 
tremities is sometimes of benefit Galvanism may be tried. Barlow advises 
im mersing the affecte d Iimb. inaalt water ap<l .placing one electrode over the 
spine and the other in the water. Nitroglycer in has been warmly recopme ndcd 
by Catos. Cushing has introduced a plan of treatment with the tourniquet 
which has proved very successful in several cases in my wards. The elastic 
bandage, or, better, one of his pneumatic tourniquets, is applied to an extrem¬ 
ity tight enough to shut off the arterial circulation and left for some minutes. 
On releasing the constriction the member Pushes brightly, owing to the vaso¬ 
motor relaxation. The application in cases of severe spasm may have to be 
repeated at frequent intervals before tho vascular constriction in the affected 
parts will be overcome, and the normal temperature and color return in them. 

XL BBY TMJttOMELALGIA (Bed Neuralgia). 

Definition.—“ A chronic disease in which a part or parts—usually one or 
more extremities—suffer with pain , flushing, and local lever, made far worse 
if the parts hang down” (WeiT Mitchell). The name signifies a painful, red 
extremity. 

. Symptoms. —In 1872 (Phila. Med. Times, November 23d), in a lecture on 
certain painful affections of the feet, Weir Mitchell described the case of a 
sailor, aged forty, who after an African fever began to have “ dull, h eavy pains . 
af. first in the left and soon after in the right foot There was no swelling' at j 
first. When at rest he was comfortable and the feet were not painful. AJter| 
walkinjpthe feet were swollen. They scarcely pitted on pressure, but were! 
purple with congestion; the veins were everywhere singulaply enlarged, and 
the arteries were throbbing visibly. The whole foot was said to be aching andj 
burning, but above the ankle there was neither swelling, pain, nor flushing.” 
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As the weather grew cool lie got roliof 

brief summary of Mitohell’s first case !, 8 W T tl> !’ enofil llim - Th» 
disease. His second communication On , #CC “ rate P iot urc of the 
Extremities, appeared in the Am j 0l ’, r nf ‘ t , a . r . e , Va f'" lotor Neurosis of the 

tional ofcservations. m * > W1 “ to found addi- 

'theWwit^ Thc^u^ll^mnra If,!!" it ’m f ’ 0 " 1 l 0 in<,anl!w 

SJ JKMS ^ "*->4 *- -X£ 

... MlteheI1 speaks of it as aJi^nM.nme-end neuritis.” ]>hio suggests 
that there majr be irritation in the cells of the ventral horns o( (he coixl at 
rartam levels. Excision of the nerves passing to the parts has boon followed* 
by relief. In one of Mitchell’s cases gangrene of the foot followed excirton 
of four inches of the musculo-cutaneous nerve and stretching of tire posterior 
tibial. Sclerosis of the arteries was found. Of the 9 cases* in which the local 
conditions were studied anatomically, the only constant change was a chronic 
endarteritis (Batty Shaw). ... 

t 

m. ANGIO-NEUBOTIC (EDEMA (Quincke's Disease). - 

s 

Definition.—An affection characterized by the occurrence of local redema- 
tous swellings, more or less limited in extent, and of transient duration. 
Severe colic is sometimes associated with the outbreak, There is a piarkcd 
hereditary disposition in the disease. 

Symptoms.—The (Edema appears suddenly and is usually circumscribed. 
It may appear in the face; the eyelid is a common situation; or it may involve 
theJips or cheek. The backs of the hands, the legs, or the throat-may be 
attacked. Usually the condition i s transient, a ssociated perhaps with slight 
gastrointestinal distress, and the affection is of little moment. There may be 
a remarkable periodicity in the outbreak of the oedema. In Matas’ case this 
periodicity was very striking; the attack came.on every dayat eleven ortwclvo 
o’clock. The disease may lw hereditary through many generations. In the 
family whose history I reported, five generations had been affected, including 
twenty-two members. The swellings appear in various ports; only rarely are 
they constant in ono locality. ThOauds, face, and genitalia arc : the parts 
mpaUmmently affected. Itching, heat, redness, or in some instances lufc 
<S, maV precede the outbreak. Sudden mdma ojjhc.larynx may prove 
fatal. Two members of the family just referred to died of this complication. 
In one member of this family, whom I saw repeatedly m at ^ thc swe lin^ 
came on in different parts; for example, the under ip would be sw«dkn to such 
a degree that the mouth could not be opened. The hands enlarge .uddeuly, 

so that the fingers can notbeS», «colic; 

ZXJ it i V i«ite 

cases of Leyden’if intermittent vomiting may - ong ° ' t ly does 

Is of great intensity and usually requires morphia. Arthritis apparently does 
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lot occur. Periodic attacks of cardial pin- have also been met with during the 
mtbr^ak of the oedema. Haemoglobinuria has occurred) in several -oases. 

The disease has affinities with urticaria, the giant form of which is prob¬ 
ably* the same disease. There is a form of severe purpura, often with urticarial 
manifestations, which is also associated with marked gastro-intestiqal crisqp, 
and it is interesting to note that Schlesingcr has reported a case in which a 
combination oierythromelalgia, Raynaud’s disease, and acute oedema occurred. 
flpiFrkfti rcgartn the condition a s a vase-motor neuro sis, under-ihajnfluence 
n/ which the perm eability of the vessels is suddenly increased. Milroy, of 
Omaha, has described cases of hereditary oedema, twenty-two individuals in 
six generations, in which there existed from birth a solid oedema of one or of 
both legs, without any special inconvenience or any progressive increase of the 
disease. 

« Some years ago I described a remarkabla yaso-motor neurosis characterized 
by K we.lling and tumefa ction of the whole arm on exertion. My*patient was a 
man, healthy in' every other respect. A similar case has been observed in 
Philadelphia; on the supposition that it might be due to pressure, the axillary 1 
vessels were expdsdi, but nothing was found. * 

The treatment is very unsatisfactory. In the cases associated with antenna 
and general nervousness, tonics, particularly large doses of strychnia, do good. 

I have seen gfiat improvement follow the prolongedjBfig. of,nitroglycerin > and 
galeima l^min-may ho tried, in doses of 15 grains thrice daily. 

t 

17 . facial hemiatrophy. 

* A rare affectioif characterized by progressive wasting of the bones and soft 
tissues of one side of the face. The atrophy starts in childhood, but in a few 
casesthas not come on until adult life. Perhaps after a trifling injury or disease 
the process begins, either diffusely or more commonly at one spot on the skin. 
It gradually spreads, involving the fat, thgn the bones, more particularly the 
upper jaw,*and last and least the muscles. The wasting is sharply limited at 
the middle line, and the appearance of the patient is very remarkable, tho face 
looking as if made up of two halves from different persons. There is usually 
change in the color of the skin and the hair falls. Owing to the wasting of 
the alveolar processes the teeth become loose and ultimately drop out Tho 
eye on the affected side is sunken, owing to loss of orbital fat There is usually 
hemiatrophy of the tongue on the same side. Disturbance of sensation and 
muscle twitching may precede or accompany the atrophy. In a majority of 
the cases the atrophy has been confined to one side of the face, but there are 
instances on record in which the disease was bilateral, and a few cases in which 
there were areas of atrophy on the back and on the arm of the same side. 

Of the autopsies, Mendel’s alone is satisfactory. There was the terminal 
stage of an interstitial neuritis in all the branches of the trigeminus, from 
its origin to the periphery, most marked in the superior maxillary branchy 

The disease is recognized at a glance. The facial asymmetry associated 
with congenital wryneck must not be confounded with progressive facial hemi¬ 
atrophy. Other conditions to be distinguished are: Facial atrophy in anterior 
polio-myelitis, and more rarely in the hemiplegia of infant! and adults; the 
atrophy following nuclear lesions and sympathetic nerve paralysis; acquired 
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facial hemihyperlrophy, such as in 11m case recorded by 1). W. Montgomery, 
which may by contrdst give to the other side au atrophic ap|>caranee; anil, 
lastly, scleroderma (a closely related affection), if confined to one side of the* 
face. The precise nature of the disease is s^ill doubtful, hut it is a suggestive 
fact thai in many of the cases the atrophy has followed the acute infections. 

It ifi incurable. 


V. ACROMEGALY. 

Definition. —A dystrophy characterized bv abnormal processes of growth, 
chiefly in the bones of the face and extremities. 

The term was introduced by Marie, and signifies large extremities. 

Etiolbgy.—It occuis»rallicr more frequently m women. The alToel.ion usu¬ 
ally begins aljout the twenty-fifth year, thouglein some instances as late as tho 
fortieth. Rlplmatism, s^ditfis/’hn'd the specific fevers have preceded the de¬ 
velopment of the disease, but probably havejio special connection with it. In 
America many cases have now been reported. 

Symptoms. —In a well-marked case the disease present^ ijiost characteristic 
features. The feands and feet arc greatly enlarged, but are not deformed, and 
can be used freely. The hypertrophy is general, invohmg all the tissues, and 
gives a curious spadc-like character to the hands. Tho lines on the palms are 
much deepened. The wrists may be enlarged, but the arms are rarely nir«-l«h 
The feet are involved like the hands and arc uniformly *nlnrgnd. 1 h** “Jj 
toe however, may be much larger in proportion. The nails are usually >i»ud 
aid large, but there is no curving, and the terminal phalanges are >m Im >> n. 
The head increases in volume, but not as much m proportion as the hie.. winch 
mud. *«M mf onto^ m 

The eyelids arc sometimes grea y ^ mius j, rcu tly enlarged, hate in 

trophied. The tongue m some ? , |,at*k IkiwccI— kyphosis. The hones 

the disease the spine may be a ec « 1 With this gradual increase 

in size the skin of the bam s . , )]as no t u, 0 dry, harsh appoar- 

slightly altered in color, coarse, or fid y,jJ ^ s()m( . Umcs wasted. Changes 
ance of the skin in myxmdenift. 1 ^ consttmt . The gland has been 

in the thyroid have been found but ^ t]linl Krnup 0 f cases enlarges!, 

normal in some, atrophied in 0 11 ’ f ( , disease, has noticed an area of 
Erb, who has made an elahora tu^of du o to the per- 

dulness over the manubrium stem, * | t(?a(1af . h( . is not uncommon. Somno- 
sistence or enlargement of tlie th> disturbance may occur early, 

le^ce has been noted m many «are common. Her •' >' 

and there may be suppression Oc«Jr. J l c) , complications In 

analyzed 175 recorded cases. 0 .,ffccted--usually atrophy, rarely 

three-fourths of these the optic rign . The disease may 

neuritis. Bitemporal liemnuiopia . 
persist for fifteen, twenty, or 



,1106 


DISEASES OF THE NERVOUS SYSTEM. 


Pathological Anatomy. —To April, 1902, there were 262 cases on record 
with 77 autopsies, in only 4 of which the pituitary glshd was not*involved 
(Woods-Hutchinson). In 24 cases in which it was examined the thyroid was 
normal in 6, hypertrophied in 12; the thymus-in 17 examined was absent in 
7, hypertrophied in 3, and persistent in 7 (Fumival). In Osborne’s case tha 
heart was enormous, weighing 2 pounds 9 ounces. 

• Owing to thfe remarkable changes in the pituitary gland in •acromegaly, it 
. haa been^suggested that the disease is a nutritional disturbance analogous to 
myxeedema, and caused directly by disturbance id the function of this organ. 
The evidence from comparative anatomy and embryology shows that the pitui¬ 
tary body is a very “ complex organ, consisting of an anterior secreting glandu¬ 
lar organ; a water-vascular duct; a posterior, sensitive; nervous lobe, of which 
the last two—namely, the duet* and the nervous lobe—were morphologically 
well developed and "functioned in ancestral v&rtebraffes, but have Jtecome oblit¬ 
erated and atrophied in structure and function forever above larval acraniates ” 
(Andriezen, British Medical Journal, 1894, i). The pituitary body continues 
active, but the dqc$ is obliterated “and the gland changed into a ductless 
gland; the secretion becomes an ‘ internal secretion/ ” which is absorbed by the 
lymphatics. The extraordinary frequency with which the pituitary is involved 
in this disease ( lends weight to the view that it is, in the words of Woods 
Hutchinson, the growth centre, or at any rate the proportion regulator of 
the skeleton. 

It has been suggested by Massalongo and others that gigantism and acro¬ 
megaly are one and the same disease, both due to the superfunction of the 
pituitary gland. Certain persons exhibited as giants, or who have been “ strong 
men ” aftd wrestlers, have become acromegalic, and the skulls of some notablo 
giant* show enormous enlargement of the sella turcica. 

There is a congenital progressive hypertrophy of one extremity or of a 
part of it, or of one side of the body,—the so-called giant growth, which does 
not appear to have any connection with acrgmegaly. 

Treatment. —The treatment does not appear to have any influence upon 
the progress of the disease. The thyroid extract has been tried in many cases, 
without, so far as my personal experience goes, any benefit. Extract of the 
pituitary gland has also been used. The lung extract has been empkyed in 
some cases of pulmonary osteo-arthropathy. In a case of Caton’s, of Liverpool, 
an unsuccessful attempt was made to extirpate the pituitary body. 

Osteitis Defobmans ( Paget’s Disease). 

Definition. —A disease characterized by “enlargement and forward pro¬ 
jection of the head, dorso-cervical kyphosis, prominence of the clavicles, spread¬ 
ing of the base of the thorax, a diamond-shaped abdomen, crossed by a deep 
sulcus, a relative increase in the width of the hips, and an outward and forward 
bowing of the legs.” , 

, If is a rare disease. I have seen only 4 cases—1 in Philadelphia, which 
is figured in AshhursPn Surgery, and 3 in Baltimore. Of these, one is un- 
reported; the others I saw with Watson (who has recorded, the case, Johns 
Hopkins Hospital Bulletin, 1898) and with A. D. Atkinson., Careful studies 
have been made by J. C. Wilson, by Elting, and by Packard, Steele, and 
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DiagnoHg.—The diagnosis is readily made. The feature’s given in the defi¬ 
nition make up a most typical picture. As Marie states, in JW’s disease the 
faro is triangular with the base upward; in acromegaly it is ovoid „ r egg-shaped 

SlSedl 6 Treating, t d0 ' VnW, T 1 i Wh ]'° in 1 T lwll ' mft il ia and fiill-m.Jm- 
snapea. rreatment seems to be of no avafl. 


Hypertrophic Pulmonary Arthropathy. 

Marie has given the name hypertrophic pulmonary oxleo-arthropathy to a 
remarkable disorder, first recognized by Bamberger, characterized by enlarge- 
ment of the hands and feet, and of the ends of the long lames. vhietjy of the 
lower three-fourths of the forearm and legs. Unlike acromegaly, the lioiies of 
the skull and of the face are not involved. The terminal phalanges an*ninth 
enlarged and show botli transverse and longitudinal curves; the nails, too, are 
large and much curved over the ends of the phalanges. Scoliosis and kyphosis 
are rarely seen. The disease is very chronic, and in nearly all cases has been 
associated with some long-standing affection of the bronchi, lungs, or pleura 
(hence the name pulmonary odco-arlhropathy ), of which sarcoma, chronic 
bronchitis, chronic tuberculosis, and empyema have been the most frequent. 
There ire several instances in which the affection has developed in the subjects 
of syphilis. It occurs usually in adults and in the male sex. Thayer lias re¬ 
ported 4 cases from my clinic and has collected 55 typical cases from (lie 
literature. Forty-three showed preceding pulmonary affeclion; of the remain- 
in, 3 followed syphilis, 3 heart-disease, 2 chronic diarrhoea, 1 spinal caries, 
and 3 unknown causes. 

The essential pathology of the disease is very obscure. Marie suggests thft 
the toxines of the pulmonary disease are absorbed into the circulation and 
exercise an irritant action on the bony and articular structures, causing an 
ossifying periostitis. Thorburn thinks that it is a chronic tuberculous affec- 
ti<5n of a large number of bones and joints of a benign type. 

Leontiasis Ossea. 

In a remarkable condition known as leontwis ossea, there is hyperos¬ 
tosis of the bones of the cranium, and sometimes those of the face. The 
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lescription is largely based upon the skulls in museums, but Allen j3tarr < has 
•eceiitly reported an instance in a woman, who presented a slowly progressing 
increase in the size of the head, face, and neck, the hard and soft tissues Both 
being affected. lie lias applied Ho the condition the term megalo-cephaly.' 
Putnam states that the disease begins in early life, often as a result of injury? 
there may be osteophytie growths from the outer or inner tables, which in the 

latter situation inay give the symptoms of tumor. 

# 

Osteogenesis Imperfecta (Fragility Omum). 

This is a systemic disease of the feetus in which the normal osseous develop¬ 
ment does hot occur. At birth there is marked fragility of all the bones. There 
may have been intra-uterine fractures which have united and show large cal¬ 
luses. The extremities are often bent and deformed. The tnaiij features are 
defective development of the cranium and fragility of all the bones. It was 
thought that deatli always occurred, but Nathan has shown that some of the 
patients survive anjl that the bones become firmer as the child grows older. 
Treatment consists in using every protection against injury. Fractures usually 
unite readily. 

••Achondroplasia ( Chondrodystrophia Fatalis). 

Achondroplasic 'dwarfs are easily recognized. They are well nourished and 
strong, and of average intelligence. Their height varies from 3 to 4 feet; the 
head and trunk are of about normal size, but the extremities are very short, the 
fingers, ^when the arms are at the sides, reaching little below the crest of 
the ilium. The important point in diagnosis is that in the shortness of the 
limbS^it is the proximal segments which are specially involved, the humerus, 
and femur being even shorter than the ulny and tibia (rhizomelia). The limbs 
are considerably bent, but this is more an exaggeration of normal curves and 
abnormalities in the joints than pathologicaf'cnrves, as in rickets. -The features 
of rickets are absent. The hand is short, and has a trident shape, since the 
fingers, which are of almost equal length, often diverge somewhat. The root 
of the nose is depressed, the back flat, and the lumbar lordosis abnormally deep, 
owing to a tilting forward of the sacrum. The scapulse are short, the fibulas 
longer than the tibiae, and the pelvis is contracted; hence the number of these 
cases reported by obstetricians. Heredity plays little part (Marie, Presso 
M6d., 1900). 

Pathologically it is a dystrophy of the epiphysical cartilages. The cartilage 
cells are irregularly scattered, and the ground substance is invaded by con¬ 
nective tissue from the periosteum, which seems to send in a band of tisane 
across the end of the diaphysis, thus preventing its increase in length, and 
causing premature union of epiphysis and diaphysis. The development of the 
bones with a membranous matrix seems normal. The etiology of the disease 
is unknown. Virchow described it as foetal cretinism, others as foetal rickets 
which has run its course before birth. But it .is certainly not always a purely 
foetal disease,'for it cat continue its development during infancy, and we have 
had one case under observation which would tend to show that it could even 
begin after birth. Most of the cases, however, die either before birth or in 
early infancy. 
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vl sclerod erma 

nvTV???? are r «cognizod: the circumscribed, which iwrcsimmls to U,e 

A<u » n ' “ a *» »"«» m „l,: l 1 ;'* !:;;. 

The disease affects females more frequently than males. The cast's occur 
most commonly at the middle period of life. .The sclerema nnmulorum is a 
Afferent affection, not to he confounded with it. The disease is mote common 
m the United States than statistics indicate. 1 have hail 20 cases under obser¬ 
vation in th^past fifteen years. * , . 

In the circumscribed form there art' patches, ranging from a few centime¬ 
tres in diameter to the size of the hand or larger, in which the skin has a 
waxy or dead-white appearance, and to the touch is branny, hard, and inelastic. 
Sometimes there is a preliminary hypeiwmia of the skin,’and subsequently 
there are changes in color, either areas of pigmentation or of complete atrophy 
of the pigment—lcucoderrria. The sensory changes are rarely marked. 'Che 
secretion of sweat is diminished or entirely abolished. The disease is more 
common in women than in men, and is situated most frequently about the 
breasts and neck, sometimes in the course of the nerves. The patches may 
develop with great rapidity, and may persist for months or years; sometimes 
they disappear in a few weeks. • ‘ 

The diffuse form, though loss common, is more scrjoils. It HeveVips first, 
in the extremities or in the face, and the patient notices that the sl*in is 
unusually- hard and firm, or that there is a sense of stiffness or tension in 
making accustomed movements. Gradually a diffuse, brawny induration de¬ 
velops and the skin becomes firm jnd hard, and so united to the subcutaneous 
tissues that it can not be picked up or pinched. The skin may Took natural, 
but more commonly is glossy, drier than normal, and unusually smooth. With 
reference to Hie localization, in (Hi observation- the disease was univer-al; in 
203, regions of the trunk were affected; in 1!):!. parts of the head or face; 
in 287, portions of one or other of the upper extremities; and in 122, portions 
of the lower extremities. In SO cases there were disturbances of sen,-alien. 
The'disease may gradually extend and involve the skin of an entire limb. 
When universal, the face is expressionless, the lips can not be moved, mastica¬ 
tion is hindered, and it may become extremely difficult to feed the patient. 
The hands become fixed and the fingers immobile, on account of the extreme 
induration of the’skin over the joints. Remarkable vaso-motor disturbances 
are common, as extreme cyanosis of the hands and legs. In one of my cases 
tachycardia was present. The disease is chronic lasting for months or years. 
There are instances on record of its persistence for more than twenty yeafs. 
Recovery may occur, or the disease may be arrested. One of my patients, 
with extensive involvement of the face, ear- and Iqpls, is now ion years 
after the onset, very much better; the skin of the face is supple and the hands 
are much less indurated. The patients are apt to succumb to pu .nonary 
complaints’or to* nephritis. Rheumatic troubles have been noticed in some 
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it, as in 2 cases described by Step t jj 0ge 0 f i oca l asphyxia 

the diffuse form in which the pHmarysymp l denna 0 f the arms and 

form ty similar to that which occurs in the hand has not been noted Some . 
nf the^cases present in addition diffuse sclerodermatous changes of thc skm 
i XZZTuL* .nd Heller's monograph there .re 35 ease, c t M 

^Treatment. _The patients require to be warmly clad and to be g ua *^ 

^baTSwow^fSo^'ot should be spttnSuy ZyUwc 

Tn P a second caSe aL; a year the face became softer, and there has been per¬ 
manent improvement. In a case of quite intensive localized sderodenna t to 
, pV , p „ beeame softer and the pigmentation much less intense. Salol m lo 
day is^stated to have been successful in several cases. 

A IN HUM. 

Here a brief reference may be made to the remarkable trophic lesion de- 

mation or pain, the toe falls off. The process may last someyears. Cases ha 
been reported in America by Hornaday, Pittman, F. J. Shepherd, and mor 

rison. 



SECTION XI. 


diseases of the muscles. 


I. MYOSITIS. 

Definition.—Inflammation of the voluntary muscles. 

A primary myositis occurs as an acute, sftlmeiite, or chronic affection. It is 
seen in two forms—the suppurative and non-suppurative. The former variety, 
known as infectious myositis, is especially frequent in .lupin, where, according 
to Miyake, some 250 cases have been reported ; but he claiins,tluit some of these 
examples belong to other affections. Miyake personally saw tit! eases in Japan 
during twenty-one months’ practice, and took cultures from all hut one of 
them. In 2 cases the results were negative, hut, in 21 a pure culture of the 
staphylococcus pyogenes aureus was obtained, while in another the streptococ¬ 
cus and in 2 more the albus with the aureus was grown. The malady may 
involve one or many muscles, and is usually sudden in its onset. ^There is also 
high fever and marked prostration. Subsequently abscesses occ.ur iy the in¬ 
durated muscles, and pyaunia may ensue if the implicated muscles are not 
thoroughly evacuated. Of the second form a number of characterisl iy'cases 
have been described of late years under the term dennato-myositis. There, have 
been two examples of this disease at the Johns Hopkins Hospital. The muscle 
inflammation is hero multiple, and is associated with (edema and a dermatitis. 
The case of E. Wagner may lie taken as a typical example A tuberculous but 
well-built woman entered the hospital, complaining of stillness m the shoul¬ 
ders and a slight: oedema of the back of the hands and forearms. I here was 
paresthesia the arms became swollen, the skin tense, and the muscles telt, 
doughy. Gradually the thighs became affected. The disease histedabouUbice 

months. The post uuirhun « " were stiff ,n.d firm. 

stitial tissue, and fatty t t. n cn ^ k and others. In the ease reported 
Unvemcht, Hepp Jaeol.y, of 1 j and there was slight cedenla 

by Jacoby the muscles were finmhaid, mid tui ^ ^ lhmlJ , h there 

of the skin, 
are instances in 


The cases -^ahy last from and tt . ndcrI1 ess of the 

which i i* lc A n natura ]] v suggest trichinosis, and mdeM 
muscles, the oedema, and l‘ . . ophe nature of the disease is uit- 

Hepp speaks of it as a pseuMc marked dis0T ders of sensation and 

known. One of Senator s u. •• P suggests that, some of these cases 

T1 "m 



DISEASES OP THE MUSCLES. 


HIS' 

from trichinosis is possible only by removing a portion of the muscle. It 
has nob yet been determined whether the eosinopliilia deserilied by Brown is 
peculiar to the trichinosis myositis. Still another variety has been described 
which* differs from dermato-myositjs chiefly in the presence of a greater or less 
amount of interstitial 1 Hemorrhages between the muscle fibres and in tjie pres- # 
once of circulatory symptoms caused by the implication of the cardiac muscle. 
Itds known as polymyositis htemorrhagica. About 12 cases have been reported. 

Myositis Ossificans Progressiva. 

In this rare and remarkable affection the process begins in the neck or 
back, usually with swelling of*the affected muscles, redness of the skin, and 
slight fever, or with small nodules in the muscles vrtiich appear and disap¬ 
pear. After subsiding an induration remaps, whjch becomes progressively 
harder as the transformation into bone takes place. The disease may ulti¬ 
mately involve a majority of the'skeletal muscles. Nothing iB known of the 
etiology. Malformations, particularly of the thumbs and big toes, are common. 
* • 

n.‘ MYOTONIA (Thomsen’s Disease). 

• 

Definition,-<^-An infection characterized by tonic cramp of the muscles on 
attempting voluntary movements. The disease received its name from the 
physician who first described it, in whose family it has existed for five gen¬ 
erations. 

' While the.disease is in a majority of cases hereditary, hence the name myo¬ 
tonia congenita, there_ are other forms of spasm very similar which may be 
acquired, and others still which are quite transitory. 

Etiology.—All the typical cases have occurred in family groups; a few 
isolated instances have been descried in which similar symptoms have been 
present. Males are much more frequently ^ffccted than females. In 102 re¬ 
corded case#, 91 were males and only 11 females (Hans Koch). The disease 
is rare in America and in England; it seems more common in Germany and 
in Scandinavia. ‘ 

Symptoms.—The disease comes on in childhood. It is noticed that on 
account of the stiffness the children are not able to take part in ordinary 
games. The peculiarity is noticed only during voluntary movements. The 
contraction which the patient wills is slowly accomplished; the relaxation 
which the patient wills is also slow. The contraction often persists for a little 
time after he has dropped an object which he has picked up. In walking, the 
start is difficult; one leg is put forward slowly, it halts from stiffness for a 
second or two, and then after a few steps the legs become limber and he walks 
without any difficulty. The muscles of the arms and legs aTe those usually 
implicated; rarely the facial, ocular, or laryngeal muscles. Emotion and cold 
aggravate the condition. In some instances there is mental wcakifps. Tfce 
sensation and the reflexes are normal. G. M. Hammond has reported three 
remarkable cases in one family, in which the disease began at the eighth year 
and was confined entirely to the arms. It was accompanied with some slight 
mental feebleness. The condition of the muscles is interesting. The patients 
appear and are muscular, and there is sometimes a definite hypertrophy of the 
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muscles. The force is scarcely proportionate to the size. Erh has deserilied 
a characteristic reacticm of the nerve ami muscle to the electrical eurrwits— 
the so-called myotonic reaction, the chief feature of which is that normally ' 
the contractions caused by either current attain tlioir maximum slowly and 
r^Jax slowly, and vermicular, wave-like contractions pass from the cathode to 
the anode. 

The disease is incurable, but it may lie arrested temporarily. The nature 
of the affection is unknown. In the only autopsy made lVjerine and Sott»s 
have found hypertrophy of the primitive fibres with multiplication of tliu 
nuclei of all the muscles, including the diaphragm, but not the heart. The 
spinal cord and the nerves were intact. From, Jacoby's latest studies it. is 
doubtful whether these changes in the muscles arc in any way ehnraejeristic 
or peculiar to the disease. J. Koch, however, has found, in addition t» the 
muscle hypertrophy, degenerative and regenerative changes present, which hi? 
considers sufficient to account for the myotonic disorder. Karpinsky and von 
Bechterew, from careful urinary examinations, regard the affection as due to 
an auto-intoxication of the muscle tissue, caused by some faulty metabolism. 
No treatment for the condition is known. 4 


ttt PAEAMYOCLONUS MULTIPLEX (Myqclonia). 

An affection, described by Friedreich, characterized by clonic 
chiefly of the muscles of the extremities, occurring cither constantly or 

Par S m cascs have been chiefly in males, and the disease has flowed cmrtj 
, Jl dUturb.n*, fright, or fining 

and may vary from fifty to one ^andfiftym the imnu^ 

tonic spasms occur The { a J^“here may lie tremors of the muscles. In 
In the intervals between the attacks tliere may bo js (wiwl tt bout, 

the severe spasms the iuOTm«its mw he ry^ ^ ^ (iucci 1)a8 descrils'd 

and it is sometimes diffrcult to keep ' P thrc0 gyrations, 

a family in which the f 1 ® 50 * 1 ™ “ . f .generations. According to this 

Weiss has also noted heredity in. fc « ^ paroxysmal contractions, 

author the essential symptoms are musc te, s otherwise normal, winch cease 
usually symmetrical and r y m J* b i.,al u 0T sensory disturbances. The con- 

during sleep. There are neither 1>y treatment. Itay- 

dition is most common in young: m ^, electric chorea (Henoch), tic 

mond groups this disease with f-hnljary tremors, ^ th( , n , un(! „ f my „. 
non douloureux of tlie face, an ^ a clmin 0 f pathological mamfesta- 

clonies, believing that it is only abided the myoclonias into fiw 

tions in the degenerate. D ^ a ’ i^us multiplex, and considered the 

ri-jsss - •>-»• ite “ 

!V # myasthenia geavis. 

, • . Tjrb-Ooldflftm’* Symptom-Complex.) 

(Aathenle Bulbar Paralyse, ramwlndl and Edwin Bram- 

Y ““ 5 r '“““ 
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affected. The muscles innervated by the bulb are first affected—those of the 
eyes, the face, of mastication, and of the neck. All the voluntary muscles 
may become involved. After rest the power is recovered. In severe cases 
paralysis may persist. The myagthenic reaction of Jolly is the rapid exhaus¬ 
tion of the muscles, by faradism, not by galvanism. There are marked remjp- 
.6 ions and fluctuations in the severity of the symptoms. 

. Examination of the nervous system has revealed nd abnormality. Weigert. 
found a thymus tumor with metastatic growths in the muscles. Hun, Bloomer, 
'and Streeter have described an infiltration of the muscles and of the thymus 
gland with lymphoid cells and a proliferation of the glandular elements of the 
thymus. More recently B. IJnk has recorded similar findings. 

The diagnosis is easy—from the ptosis, the faaial expression, the nasal 
speech, the rapid fatigue of the muscles, the myasthenic reaction, the absence 
of atrophy, 'tremors, etc., and the remarkable variations in tlje intensity of 
the symptoms. Of the 60 cases, ,23 ended fatally. The patient may live many 
years; recovery fnay take place. Best, strychnia in full doses, massage alter-. 
nate courses of iodide of potassium and mercury may be tried. 

V. AMYOTONIA CONGENITA. 

I 

(Oppenheim’s Disease.) 

A oongenital affection characterized by general or local hypotonus of the 
voluntary muscles Oppenhcim called the disease myatonia, but this is pho¬ 
netically so similar to myotonia (Thomsen’s disease) that the name amyotonia 
of English ..writers is preferable. 

Collier and Wilson (Brain, 1908), who have analyzed the recorded cases, 
givHhe following definition: “A condition of extreme flaccidity of the mus¬ 
cles, associated with an entire loss of the deep reflexes, most marked at the 
time of birth and always showing a tendency to slow and progressive amelio¬ 
ration. There is great weakness but no absolute paralysis of any of the mus¬ 
cles. The limbs are most affected; the face is almost alwftys exempt. The 
muscles are small and soft, but there is no local wasting. Contractures are 
prone to occur in the course of time. The faradic excitability in the muscles 
is lowered and strong faradic stimuli are borne without complaint. No other 
symptoms indicative of lesions of the nervous system occur.” 

In Spiller’s case no lesions were found, but in an autopsy by Baudouin 
the cells of the anterior horns were found to be small, and there were extensive 
changes in the muscle fibres, similar to those in the myopathies. 
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preface' to the seventh edition. 

• 1 ’ * J 


The three years that have paswd since the last edition have been rich in 
additions to our knowledge of 'disease and its treatment, particularly in con¬ 
nection with tfie‘acute infections? I have incorporated all the 'more impor¬ 
tant advances the long-expected epoch-making discoveries in -syphilis, the 
work of the New York I^&umonia Commission, the triumph of the British 
army and naval surgeons in stooping out Malta fever, the splendid work 
of Gorges and his colleagues at Panama, the studies of Strong and his asso¬ 
ciates in the Philippine Islands, the fresh work which has been done 5 in 
trypanosomiasis psorosomiasis, tropical splenomegaly, «the experiences of the 
last epidemic of cerebro-spinal fever in New York, Belfast, and Glasgow, with 
.the hopeful work of Flcxner at the Rockefeller Institute, the all-important 
contributions on “carriers” in the acute infections, the results of the Wash¬ 
ington Congress witll the new views oif infection, heredity, diagnosis, and 
treatment of tuberculosis, the remarkable studies upon epidemic 1 anterior 
poliomyelitis, and tfie work upon Rocky Mountain fever, milk sickness, and 
tha serum disease. One cannot but be impressed with the extraordinary rapid¬ 
ity of the progress of our knowledge of the acute infections 1 

The section on parasites has been carefully revised, and has received many 
additions. In the chapters on the diseases of special organs ,much new matter 
has ken incorporated—a new section in acute dilation of the stomach, a 
complete revision yf the subject of peptic ulcer in the light of recent surgical 
work, new sections on diverticulitis, parotitis, pancreatic and adrenal insuffi¬ 
ciency, (cd^ema'of the lungs, Band's disease, polycythannia, etc. In the sec¬ 
tion upon Digeases of the Ncrvdhs System the studies’ of Marie and his 
pupils upon aphasia and the new worij on spastic paraplegia, Oppenhcim’s 
disease, posterior basic meningitis, psychasthenia, etc., have been incorporated. 

The new points which have come up in treatment have been discussed, 

® j 

particularly the important advances in serum therapy and on the surgical 
treatment of internal diseases, and I have added* a note'on the cult of thfe day 
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« 

_faith healing. In addition to tliege, scores of minor alterations have 

made, too numerous to mention. ^ 

Since the appearance of the last edition the work has appeared .in Fren 
translated by MM. Salomon and hazard under the supervision of Profes 
Marie (Steinheil & <£ie., Parish; and in German, translated bv Dr. Edmu 
Hoke, with additions by Professor von .laksch, of Prague. Spanish and C 
nese translations are in course of preparation. 

I have iniinv to thank—my fellow-teachers in the medical schools of 
English-speaking world for their kind reception of previous editions, nu 
friends for suggestions and advice, Scores of practitioners all ovci the Ac 
for interesting memoranda of eases; Dr. Broome, oj' Messrs. D. Appleton i 
Company, for his kind help in many ways, and my nephew, Di. \t • t\. Fran 
of Montreal, who has seen the proofs of this edition through the press. 

William Osler. 
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SECTION T. 

DISEASES DUE TO ANIMAL PARASITES. 

A. DISEASES DUE TO PROTOZOA. 

.) ' 

I. PSOROSPERMIASIS. 

Under this term are embraced several a (Teel ions produced by the spo- 
izoa—also known as psorosperms and grcgurinidie—parasites which are 
itraordinarily almndant in the invertebrates, and are not nnconnnon in the 
glier mammals. Psorosperms ar«, as a rule, parasites of the cells— Ci/lozoa. 
he most suitable form for study is I'occidium oviforme of the rabbit, which 
■oduees a disease of the liver in which the organ is studded throughout with 
hitish nodules, ranging in size from a pin's head to a split pea. On section 
eh nodule is seen to be a dilated portion of a bile-duct; the walls are lined 
ith epithelium in the interior of which arc multitudes of ovoid bodies—eoc- 
dia. Another very common form occurs in the muscles of the pig, the 
'-called Rainey’s tube, which is an ovoid body within the sarcolemimi contain- 
g a number of small, feiekle-shapcd, unicellular orgrthisins, Sarcocyntit Mies- 
’eri . Another species, H. hominix, lias been described in man. 

PsoVosperms do not play a very important role in human pathology. 

1. Internal Psorospermiasis. —In a majority of the cases of this group 
e psorosperms have been found in the liver, producing a disease similar 
that which occurs in rabbits. In Gucblcr’s case there were tumors which 
add he felt during life, and they were determined by Leuckart to be due 
coecidia. A patient of W. B. ITaddon’s was admitted to St. Thomas’s 
ospilal with slight fever and drowsiness, and gradually became unconscious; 
ath occurring on the fourteenth day of observation. Whitish neoplasms 
‘re found upon the peritonaeum, omentum, and on the layers of the peri- 
rdium; and a fe& were found in the liver, spleen, and kidneys. A somc- 
)at similar case, though more remarkable, as it ran a very acute course, is 
ported by Sileotf; A woman, aged fifty-three, admitted to St. Mary’s llos- 
-al, was thought to be suffering from typhoid fever. She had had a chill 
: weeks before* admission. There were fever of an intermittent type, slight 
irrhoeg, nausea, tenderness over the liver and spleen, and a dry tongue; 
ath occurred from heart-failure. The liver was enlarged, weighed 83 
nc^s, and in its substance there were caseous foci, around each of which 
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liar I indies. Tift ileum •presented six papule-like elevations. Tlm_ masses 
resembled tubercles, but on evaiBinalion eoeeidia were found. 

The parasites are also found in the kidneys and ureters. Cases of this 
kind have been recorded by Bland Sutton and Paul, Eve. In EVe’s cafe 
the symptoms were haunjituria and, frequent micturition, and 'death took 
place on tli£ seventeenth day. The nodules fliroughout? tljp pelvis and ureters 
have been regarded a^mucojrs .cysts. . 

2. Cutaneous Psorospermiasis.—The question of a jirotozoic dermal'iliS 
has been much discussed. The cases described by Gilchrist, Darier, Rixford,’ 
Montgomery, Ophiils, and others as dermatitis coceidoides havfe been shown 
to be due to a fungus allied to oiidhTm, and the disease is ifow known as 
oidiomycosis. About 50 eases have been reported, nearly all from the Pacific 
coast of.jthe United States. The relation of the disease Jto .blastomycosis is 
still undetermined. The systemic forms of both have much m common—a 
cbftmi^ infectious process with multiple abscesses and nodules involving the 
skin, bones, joints, and internal orgahs, with ^symptoms simulating chronic 
tuberculosis or pya-mia. 

II. AMOEBIC DYSENTERY. 

Definition. —A colitis, acute or chronic, caused by the Amoebic dysen- 
teriw. There is a "special liability to the formation of abscess of the liver. 
A widely prevalent disease in Egypt, in India, and in tropical countries. It 
is the common variety of dysentery throughout the United States. It is 
endemic, the cases sometimes increasing to suel\ an extent as to form an epi¬ 
demic. Sporadic instances apparently occur in all temperate regions. The 
relative frequency of this form of dysentery in the tropics is illustrated by the 
Manya statistics as given by Strong—of 1,328 eases in the United States 
Army, 501 were of the amoebic variety. The eases of acute and chronic dysen¬ 
tery in the. Johns Hopkins Hospital have been almost exclusively amoebic. 
Futcher and Boggs have analyzed the eases to 1008. Of 182, 123 came from 
the .State of Maryland, 171 were in males; 103 in whites to 19 in blacks. 

Infection takes place from drinking contaminated water andlby eating 
green vegetables, such as lettuce. Musgrave has grown amoebae from. jcc- 
ereani used at. receptions, etc. 

Ajiikba Ih'sE.vmiM;.—The organism was first described by Lambl in 
yt.VJ, and subsequently by Liiscli in 1875. It is placed by Ticuckart in the 
Rkizopoda class of the Protozoa. Kartulius found than in the stools of the 
endemic dysentery in Egypt, and in the liver abscesses. In 1890 I found them 
in a ease of dysentery with abscess of the liver originating in Panama. Sub¬ 
sequently from my wards a series of cases was described by Councilman an< 
Lnfleur. Since then numbers of observations have been made by Dock in the 
United States, by Quincke and lloos in Germany, and by many others. The 
little flakes of mucus or pus in the stools should be selected for examination 
or the mucus obtained by passing a soft-rubber‘catheter. Musgrave, on the 
other hand, holds that the best results are obtained by giving the patient a 
saline ofthartie and examining the fluid portion of the stool. Students must 
learn to distinguish from amoeba; the swollen, altered epithelial cells, which 
are round, with granular •protoplasm. 
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Avtwba or Entamaba dytenleriw is from fifteen to twenty /< in diameter, 
and. consists of a clear outer zone (eetosare), and a granular inner zone (emlo- 
sary).,/nd contains a nucleus and one or two vacuoles. The movements arc 
‘very shnijar to those of the ordinary amoeba, consisting of slight protrusions 
of the protoplasm. They vary^i good deal, and usually may lie intensified by 
.having the slide Seated. Not infrequently the amoeba 1 'contain red blood- 
corpuscles which they have included.* In the'tissues tliby are very readily 
recognized by suitable stains. 'I’hey may be in enormous numbers, and some¬ 
times the field »f the microscopt 1 is completely oempied by them. In the 
pus of a livtjr abscess they may be verv abundant, though in large, long-stand- 
'ing abscesses they may not be found until after a few days, when the pus begins 
to discharge from the wall of the abscess cavity. In the sputum in the eases of 
pulmaBO-hepatic*hbeeess they are readily recognized. •' 

• Amoebae are frequently found in the stools of healthy persons, as Cunning¬ 
ham anH Lewis pointed out. Scbmqlinn found them in from 20 iff (>0 per 
cent in Germany, but they Vary, greatly in different localities. Among 1100 
persons in Manila, Musgrave found 101 infected with anneba 1 , til of these 
had dysentery, the remaining -10 hiid no diarrluea. In the next two months 
8 of the 40 cases died and showed anuebie infection of the bowel. Within 
the next three months the remaining .‘5.2 laid dysentery. Musgrave believes 
that at any time the amoeba may become pathogenic. Scliaudinn described 
two distinct forms—a iionpatliogenic Eidaiuubi culi , and a pathogenic larger 
form, the Entamwba histolytica, the same as the Amalia (lyxcnlcriw, with a 
strongly retractile hyaline ectoplasm. The amieba 1 have been cultivated.by 
Miller, Musgrave, Clegg, and others, hut with difficulty, and it is doubtful 
if they grow a pact from certain bacteria. Resistant forms, somewhat anal¬ 
ogous to the gamete forms of (lie malarial parasite, have been described by 
Cunningham, Grassi and Calandruecio, and by Quincke. These “ encysted 
anuebie ” are believed to be necessary, under certain conditions, for the trans¬ 
mission of the disease from one person to another, and are regarded by Mus- 
grave and Clegg as the most dangerous forms of the organism. Cultures of 
aiiucbse have been shown to withstand drying for from eleven to fifteen months. 

Morbid Anatomy.—The lesions are found in the large intestine, some¬ 
times in the lower portion of the ileum. Abscess of the liver is very common, 
and occurred in 37 of 182 cases at the Johns Hopkins Hospital. 

Tnt^stinks. —The lesions consist of ulceration, produced by preceding 
infiltration, general or local, of the submucosa, due to an (edematous condition 
and to multiplication of the fixed cells of the tissue. In the earliest stage 
these local infiltrations appear as hemispherical elevations above the general 
level of the muccaa. The mucous membrane oVcr these soon becomes necrotic 
and is cast <5flf, exposing the infiltrated submucous tissue as a grayish-yellow 
gelatinous mass, •which at first forms the floor ol the ulcer, but is subsequently 
east off as a slough. 

The individual ulcers are round, oval, or irregular, with infiltrated, 
undermined edges. The visible aperture is often small compared to the loss 
of tissue beneath it, the ulcers undermining the mucosa, coalescing, and form- 
■ing sinuous tracts bridged over by apparently normal mucous membrane. 
According to the stage at which the lesions arc observed, jhe floor of the ulcer 
may be formed by the submucous, the muscular,' or the setous coat of the 
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intestine. The ulceration may affect the whole or some portion only'Qi* the 
large intestine, particularly the eacum, the hepatic and sigmoid flexures,' and 
the rectum. In severe cases the whole of the intestine is much thickeped and 
riddled with ulcers, with only here and there islands ol ,# intact mucous mem¬ 
brane. In 100 autopsies on this disease in Manila the ryipcndix was involved 
in 7; perforation bf the colon took place in 10. 

The disease advances by •progressive infiltration of the conncctivc-tisip;c 
layers of the intestine, which produces necrosis of the overlying,structures. 
Thus, in severe cases there may ho in different parts of the bowpl sloughing 
en masse of the mucosa or of the muscujpris, and the same procesg is observed, 
but not so conspicuously, in the less severe forms. 

In some eases a secondary diphtheritic in (lamination complicates the origi¬ 
nal lesion!*. * • * • . 

Healing takes place by the gradual formation of fibrous tissue in the floor 
and at <lhc edges of the ulcers, which pay ultimately result in partial and 
irregular strictures of the bowel. * 

Microscopical examination shows*! notable absence of the products of puru¬ 
lent inflammation. In the infiltrated tissues polynuclear leucocytes are sel- 
doyi found, and never constitute purulent collections. On the other hand, 
there is proliferation of the fixed connective-tissue cells. Amoeba* are found 
more or less abundantly in the tissues at the base of and around t^e ulcers, in 
the lymphatic spaces, ami occasionally in the blood-vessels. The portal 
capillaries occasionally contain them, and this fact seems to afford the best 
explanation for the mode of infection of the liver. 

The lesions in the liver are of two kinds: first, local necroses of the 
parenchyma, scattered throughout the organ, and possibly, due to the action 
of chemical products of the amocb*; and, secondly, abscesses. These may 
be single or multiple. There were 27 eases of hepatic abscess among the 119 
cases of amoebic dysentery in my wards. Of these, 114 came to autopsy. In 
10 the abscess was single and in 8 multiple. When single they are generally 
in the right lobe, cither toward the convex surface near its diaphragmatic 
attachment, or on the concave surface in proximity to the bowel. 1 Multiple 
abscesses arc /mall and generally superficial. There may be innumerable 
miliary abscesses containing a nucha* scattered throughout the entire liver. 
'Although the hepatic abseess usually occurs within the first two.months from 
the onset of the dysentery, in one of mv cases the latter had lasted one and 
in^ano ther .six-years. In 5 eases the intestinal symptoms had been so slight 
that dysentery had never been complained of. In 2 fataheases there were only 
sears of old ulcers and in 2 others the mucosa appeared normal. In an early 
stage the abscesses are grayish-yellow, with sharply defined contours, and con¬ 
tain a spongy necrotic material, with more or less fluid in its intdtstices. The 
larger abscesses have ragged necrotic walls, and contain a more or less viscid, 
greenish-yellow or rcddish-vellow purulent material mixed with blood and 
shreds of liver-tissue. The older abscesses have fibrous walls of a dense, 
almost cartilaginous toughness. A sect ion of the hbscess wall shows an inner 
necrotic zone, a middle zone in which there is great proliferation of the eon- 
nective-tiSsue cells and compression and atrophy of the liver-cells, and an outer 
zone of intense hyperaemia. There is the same absence of purulent inflam¬ 
mation as in the intestine,’except in those cases in which a secondary infec- 
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(ioi'i with pyogenic organisms has taken place. Lesions in the lungs are seen 
when ay abscess ol' the liver —as so frei|ucntly happens--points toward the 
diaphragm and extends by eontniuity through it iijo the lower lobe of the 
tight lun<j. This isstlie commonest situation for rupture to occur. Nine of 
my cases ruptured into the luyg. In d cases rupture into the right pleura 
pceurred, causing «in empyema. In one of’these the hind nbssess ruptured 
iij^o the pleura, producing a pyo-pneuniothorax* Dejamdfiig upon the situa¬ 
tion of tlupilbseess..perl'oralion may occur into other adjacent structures. In 
3 of tho eases perforation took phn*r into the inferior \ena cava and in another 
the upper pole of the right kidnev luuHieen invaded. The abscess may rupture 
•into the pericardium, pcritomciiiii, stomach, intestine, portal ami hepatic veins, 
or externally.* 

Sy%ptom».-*-lfiltering remarkably in their symptoms, three groups of cases 
may be recognized: 

Mji,d Foitu.—Infection may lie present for a month or two before the 
individual is aware of it. Tllbre may be vague symptoms—headache, lassitude, 
weakness, slight abdominal pains and occasional diarrluea, features common 
enough iff the tropics. Strong gives*the case of one of Ins laboratory chemists* 
who had slight diarrluea for one day and asked to have the stools examined; 
an unusually riefi infection with anuebawas found. The next, day he felt well? 
From August to December 10th anuebie were present in the stools, though he 
had no symptoms. Liver abscess may occur in these cases. 

Acute A.vueuic Dykkxtkiiy. —Many cases have an acute onset, l’ain and 
tenesmus are (severe. The stools are bloody, or mucus and blood occur to¬ 
gether. In very severe cases there may be constant tenesmus, with pain of 
the greatest intensity, and the passage every few minutes of a little blood and 
mucus, hi some cases large sloughs are passed. The temperature as a rule 
is not high. The patient, may become rapidly emaciated; the heart's .act ion 
becomes feeble, and death may occur within a week of the onset. Among 
the other symptoms to be mentioned are hieniorrhage from the Rowels, which 
occuiTcd in three eases; perforation of an ulcer, which occurred in three cases, 
with geiu*ral peritonitis. While in a majority of the instances the patient 
recovers, in others the disease drags on and becomes chronic. L>i a few cases, 
after the separation of the sloughs, there is extensive ulceration remaining, 
with thickening and induration of the colon, and the palieijt has constant 
diarrhoea, loses weight, and ultimately dies exhausted, usually within three 
months of the onset. With the exception of cancer of the (esophagus tyiil 
anorexia nervosa, nen such extreme grade of emaciation is seen as in these 
eases. Extensive ulceration of the cornea may occur. 

(,’iniONio Axitfimo Dyskxtkiix . —The disease may be subacute from the 
onset, and gradually passes into a chronic stage, the special characteristic of 
which is alternating periods of constipation and of diarrhoea. These may 
occur over a period of from six months to a year or more. Some of our 
patients have been admitted to the hospital live or six times within a period 
of two years. During the Vxaecrhations there are pain, frequent passages of 
mucus’and blood, and a slightyiee of temperature. Many of these patients do 
•not feel very ill, and retain their nutrition in a remarkable way; Indeed, iu 
thc’United States it is rare to see the extreme emaciation so comm on in the 
| For a full account of Hepatic Abscess see Itolleston’s work on Uiset&es of the Liver, 
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chronic cases from the tropics. .Alternating periods of improvement with 
attacks ol' diarrhea are the rule. The appetite is capricious, the digestion 
disordered, and slight errors iu diet are apt to be followed at once by an 
increase in the number of stools. The tongue is often Ad, glazed,rand beefy. 
In protracted cases the emaciation may be extreme. , 

Complications' and Sequel®. —Hepatic and hepato-piilmonary abscesses^ 
the most frequent'and serious"complications, have already been dealt wi*h. 
Perforation of the intestine and peritonitis occurred in "three of my cases. 
Intestinal haunorrhage occurred three times. The infrequency of this com¬ 
plication is probably due to the thrombosis of the vessels about the areas of 
infiltration. Occasionally an arthritis, probably toxic in origin, may occur. 
There was one ease in my seric* Five eases were complicated by malaria; 
1 by typhoid fever; 1 by pulmonary tuberculosis; and I by a strongyloides. 
intestinalis infection. _ 1 “ 

Diagnosis. —From the other forms of dysentery the disease is recog¬ 
nized by the finding of am mine in the stools.’ Unless one sees undoubted 
amoeboid movement a suspected body should not be considered an amoeba. 
"A non-motile tody containing one or more red cells is most probably an 
amoeba, but should only lead to furl her search for motile organisms. Swollen 
'Epithelial cells are confusing, but the hyaline periphery is not amoeboid 
in its action as is the eetosare of the amoeba. The trichomonads and cerco- 
monads so frequently associated with amoebae are not likely to give trouble. 
The upper level of liver dnlness should he watched throughout the course 
of, a case. Any increase upward or downward should lead to the suspicion 
of a liver abscess. Hepatic abscess is usually accompanied by fever, sweats, or 
chills and local pain. It may be entirely latent. A varying leucocytosis 
occurs in the abscess cases. The highest count in my scries was 53,000, the 
average being 18,350. The average leucocyte count in the uncomplicated 
dysentery cases was 10,GP0. Hcpaio-piilmouary abscess is attended by local 
lung signs and the expectoration of “ anchovy sauce ” sputum in which amoeba; 
are almost invariably found. ’ 

Prognosis. —In many eases the disease yields to rest and intestinal medi¬ 
cation. Tendency to a relapse of the dysenteric symptoms is one of the strik¬ 
ing characteristics of the disease. One of my cases was admitted to the 
hospital five tipies in nine months. Of the 111) cases, 28, or 23.5 per cent, 
terminated fatally. That hepatic abscess is a serious complication is shown 
by % the fact that of the 27 cases with this complication 19 died. Seventeen 
cases were operated on with 5 recoveries. • • 

Treatment.— 1 The disease is probably contracted in identically the same 
way as typhoid fever. Accordingly, the same prophylactin measures should 
be used. Rest in bed is very important and materially hastens recovery. 
The diet should fie governed by the severity of the intestinal manifestations. 
In the very acute eases the patient should be given a liquid diet, consisting of 
milk, whey, and broths. Medicines administered internally ■ yield, on the 
whole, very unsatisfactory results. Considering the fact that other bacteria 
are necessary for the. growth of the amoeba; in the intestine, Musgrave thinks 
that an effort should be made to limit the growth of the former by the admin¬ 
istration of intestinal antiseptics. None of these have proved very satisfac¬ 
tory", however, although Sfrong obtained good results with the use of aceto- 
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zone .administered by mouth and by enejjia. Bismuth probably does more 
harm than good owing to the fact that it coats the surface of the ulcers so 
that th* solutions used in the injections can not reach the anuclm* in the ulcer 
walls. Large injectlbns of quinine solution in the strength of 1 to 5,000. 
gradually increasing,to 1 to SJjiOO, and later to t to 1,000, have given most 
satisfactory results of all the remedies yet tried, 'l'he success of the treatment 
depends tersely on the care with which*the insertions are jjiven. The failures 
are undoubtt'dty, in many instances, due to (lie fact that sufficient care is not 
used to insure the solution reaching the cavilm and ascending colon where the 
ulceration i%often most severe. Froyi a litre to two litres should be allowed 
to flow into the colon. The amajue are rapidly destroyed by the drug. The. 
patient’s hips should be elevated and he should change his position so as to 
.allow%hc fluid to flow into all parts of the colon, ’l’he solution*should be 
refaifledj if possible, for fifteen minutes. These large injections, which Mus- 
grave also strongly advocates, are sayl not to lie without a certain degree of 
danger. I have, however, n?ver seen any ill effects, even with the very large 
amounts. Two injections daily may be given. When there is much tenesmus 
a small injection of thin starch and half a drachm to a drachm of laudanum 
gives great relief; hut for the tormina and tenesmus, the two most distressing 
symptoms, a hypodermic of morphia is the only satisfactory remedy. Loeifl 
application to the abdomen, in the form of light poultices, or turpentine stupes 
are very grateful. Tuttle has ncently reported good results in the treatment 
of anuchic dysentery by the use of simple ice-water enemas, given frequently. 

, When medical treatment fails, colostomy may be tried or irrigations given 
through the appendix. aJU ^.a 


m. TRYPANOSOMIASIS. 

• • 

Definition. —A chronic disorder characterized by fever, lassitude, weak¬ 
ness,* wasting, and often a protracted lethargy—sleeping sickness. 'Trypano¬ 
soma gathbie.nsc. is the active agent in the disease. 

History.—In 18HI (Jruby found a blood parasite in the.frog which he 
called Trypanosoma sanguinis. Subsequently it was found to he a very com-* 
mon blood parasite in fishes and birds. In 1878 Lewis found it in the rat— 
T. hwisii —in which it apparently does no harm, 'l'he pathological signifi¬ 
cance of the protozoa was first suggested in 1880 by (Iriilith Evans, who discov¬ 
ered trypanosomes—ei'uusii —in the disease of horses and entile in India 
known as surra. Unfortunately, as my good friend Evans often complained 
to me, but little«at tent ion was paid to this really radical discovery--not even 
the subsequent studies of Lavcran on malaria and of Theobald Smith mi 
Texas fever stiwed workers to a recognition of the place of the protozoa as 
pathogenic agents. In 18H5 Bruce made the important announcement that 
the tfieim-fly-disease or nayana of South Africa, which made whole districts 
impassable for cattle and Horses, was really due to a Irypniio'-mne -T. brueci. 
Normally present in the blood of the hig-gaine animals of the districts, and 
doing them no harm, it was conveyed by the (seize lly to the iimi-iiiiiiluiie horses 
and cattle imported into what, W'ore called the fly-bolts.^ Ollier trypanosomes 
aij3 the Philippine surra, studied by Musgrave, tlie mat tie ladcrax — T.'equi- 
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nww—-of .South America and a harmless infection in cattle in the Trarmv., 
caused by 1 rypanoxoma thcileri. ' ,S 

W^ U1 ? an i v r ! P r an ? 80m ^ 8i8 '“ rn 1901 I)uHon found a trypanosome in tl 
blood of a West Indian. In 1903 Castellani found trypanosomes in the 

Tl^Tloval fl S ll<1 t?r in bl ° 0d " f flve casca 9 f the Afr ^«n sleeping sieknes 
The Hoyal Society* ( ommissmn (Brace and Nabarro) demonstrated the ms 

upiency of the parasites in tfio cerebro-spinal fluid and in the blood-in slcei 
mg sickness, and suggested that it was a sort of human tsefee fySe2n' 
Diminution.— bor many years it had been known thatdhe West Africa 
natnes were subject to a remarkable maljdy known as the lethargy or slcepin 
tkness It was also met with among the slaves imported into America Th 
demonstration of the association of the trypanosomes with the terrible sleenin 
sickness has been the most important reoefit “ find ” in tropical medicine- Th 

in "• t! T' l>,a ’ SlerraLconc > an<1 Liberia, a.uHs spreading rapid 

. - , A . ,Wh , l( ‘ d to 1 'itercommunication between the different district 
ich were formerly isolated, and the seriousness of the disease may be am.re 

nt^ocs died oMUnV- 1 '' 1 * , Wltl, r i ? three 3"“™ aftl>r Hs introduction 100,00( 
rSng t m I w T ; ,,a, ' aS,tpS ni!,V lH! P 1 ™* i" the blood fo, 
o;j ‘ " 1<<,st 't »>u causing any symptoms. 15n.ee found then, ir 

It 3 o t of 1 l'-i V ' V y f atUCS ’ a,Ul I)uUot * ' l ' wU > a ad Christy in 
1U * J ou1, 01 |M‘isons examined. J 

attacked di n i,S ° iH 1,0t /:° n / 1 "r 1 tn a " d «‘vml Europeans have been 

oftft 1 i T! , ’ i,rlu ' lllarl L l ,rollf! are those who live on the wooded shores 
of the lakes and mers, sue I, as fishermen ahd canoe men. 1 

1 Jie parasite is introduced by the bite of flv n,o m • 7 , 

Sr '"“.i'T!Siv 7. t 

bushes. 0 ,i the lake shores or river banks, and feeds on the blood of cmcodiles 

in the 11 V +l « 1S P!? s:l,lc tllat t,,e ti'ypanosomes undergo a development 
m lh. W, o t th. «v. Wl. ...to fct „ C « VCJ0 ,| 3;™‘ 

Symptoms. I here is staled to be a long latent period The i T ,ra«,i„ << 

««" .. "» into .1™ ,'hJL h K ”• 

.I X c'sr r '•» t ~icht i «J5. th. i 

^ , S ; Ut bwomw almlHing, the ajtcccli slow, and there are 

tumors of the tongue and of the hands and feet: lastly, a sta-m in which the 

S£d "TT (,tlm, ^ C T itl1 ' 0W tl ’ m l ,oratllru and presents the typical picture 
of ho dreaded sleeping sickness. The parasites are found in the cerebro sp nil 
fluid, less constantly in the blood. In the early sta-rns the »lo„Ha «f « i 
are involved, and Todd and Dfttton recommend puncture of these glands'for 
the purpose of diagnosis. lleatli is usually caused by some intcreurrent infee 
t on,_as purulent meningitis or suppuration of the lymph ghmds. The dura¬ 
tion s seldom longer than eighteen months. Europeans are not often altaekeii 
lo stay the ravages and prevent Hie spread of the disease will tax the energies 
of the nations interested in the settlement of tl-opieal Africa The hope 
appears to he in the,extermination of the animals upon which the Gl J ,/L 
j alpnhs feeds (among which K«-l, holds I he crocodile to he the most impor¬ 
tant) just as the kjlling off of the big game in other parts of Africa lias 
saved the cattle from the ravages of the tsetze fly. 
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Wol^erstan Thomas ami Breinl introduced ;he atoxyl treatment, and 
Boyc*’recommends the subsequent use of bichloride of mercury. Knell's re¬ 
port* on*the atoxyl treatment isjnost encouraging; 0.5 gramme is injected 
jin two*successive days, and repeated nl intervals ol* ten days. A lew eases 
liave been*cured. -As prophylactic measures, segregation and prohibition of 
immigration from infected area* should be carried out. Thf vvoidc of Laveran 
* m d Mesnil, recentfy translated and edited by N'abarro, is tye standard autbur- 
■ it* ou thfl disease. 

IV. TROPICAL SPLENOMEGALY—Tropical Cachexia. 

(Piroplaemoais—Sim Dum Fever—Kala-Azar.) 

• 

Delnition.— A* Phronie disease of tropical and sub-tropical countries, 
clutracterized bv enlarged spleen, amentia, irregularly remittent lever, asso¬ 
ciated with the presenee of a protozoan parasite of the piroplasnui l\*|ie. 

In 1900 Leislnnan discovered the parasites in the spleen. Cunningham 
had described similar bodies in tip- Delhi lioil. In 1905 Donovan’s inde¬ 
pendent observations stimulated active work on the subjeel, and the caret nP 
studies of Bogeys. ('liristo[iliers, Philips, and I tent ley have established ihe 
clinical and anatomical identity of one form ol tropical eachevial lever. 
Musgrave and Woolley liave shown that in the Philippines there is a foiyn 
of tropical splenomegaly not associated with the Irishman-Donovan body. 

Distribution. —The disease is widely prevalent and almost iinitorinly iatal 
in,India, Assam, Ceylon, China, and Egypt. Europeans are rarelv attacked. 

Tim Parasitic. —Most abundant in the spleen, it has been loiind also ill 
the bone-marrow, fchc mesenteric glands, tli <4 liver, in the intestinal ulcers, but 
not in the circulating blood. Seen in smears of the spleen juice stained In 
Itoinanowsky’s method, there are oat-shaped, oval and circular bodies, vitli a 
spherical nucleus elose'agninst, the capsule, and a short, rod-like body on tin- 
opposite side. Two of these bodies may lie closely applied to ea<*h other, and 
groups of them, from ten to fifty, may he arranged in a rosette. I Sogers has 
cultivated*a trypanosoma-like body from these tonus, and Patton has traced 
its extra-corporeal development in the bed-hug. 

Symptoms. —The following succinct description is given by heishimin: 

“Splenic and hepatic enlargement—the former being apparently constant, 
while the latter is common but not invariable. A peculiar cart In pallor ol 
I lie skin, and, in the advanced stages, an intense degree of emaciation mid 
muscular atroyliv. A long-continued, irregularly remittent fever, of no defi¬ 
nite type, lasting frequently for many months, with or without remissions. 
1 hemorrhages, suPh as epistaxis, bleeding from* the gums, subcutaneous Im-in- 
,orrlmges or purpurfe eruptions. Transitory (edemas of various regions or ol 
the limbs.” The* amentia is not excessive, rarely below 2.000,000 per e.inin., 
with a marked leucopenia and a relative increase in the lymphocytes and large 
mononuclears.’ The-diagnosis rests upon the detection of the parasites in the 
blood obtained by puncture from the spleen or liver, preferal.lv the latter. 

Tn a few cases the disease runs an acute course—from-four to five months, 
•ftnd. toward the end the parasites are found in the peripheral blood. The 
disease is very fully considered in Rogers’ work “,011 Tropical Diseases.. 

3 
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'prophylaxis.-' Leona rd r liogers mid l’rice have shown Unit, htla-azar can 
lie eradicated from infected Cool'ro 1'nfas in Assam liy segregation, a!id this 
points to the measures which are likely to tie successful in India and Africa. 

Treatment. —■'While f|uinino is not. a specific, as in malaria, it fjciiis to 
reduce the finer. Iron, arsenic, and tonics arc'helpful m the anotmia. The 
atoxyl ireatnicnt mav he tried. . 

V. MALARIAL FEVER. 

• 

Definition.-.— An infections disease characterized by: (a) paroxysms of 
intermittent fever of quotidian, tertian, or quartan type; (b)' a continued, 
fever with marked remissions; (r) certain pernicious, rapidly fatal forms; 
and (d) a chronic cachexia, with murmia and an enlarged Spleen. 

With thi> disease are invariably associated the luemocytozoa described hy. 
Laveran, which are transmitted to man by the bite of the mosquito. 

Etiology.- (1 ). (iHOiuui’iiicvL l)is'ntimjTio^ r .—In Europe, soutliern Ttns- 
sia and certain parts of Italy are now the chief seats of the disease. Jt is rare 
in (leriiiaiiv, France, and Knghind, and the foei of epidemics are becoming 
yearly more restiieled. In the I'nited Stales malaria has progressively dimin- 
.islied in extent anil severity during tlie past fifty years. From New England, 
where if once prevailed extensively, it has gradually disappeared, hut there 
has of late years been a slight, return in some places. Jn the city of New York 
the milder forms of the disease are not uncommon. Tn Philadelphia and along 
the valleys of the Delaware and Schuylkill Ilivers, formerly hot-beds of 
miliaria, the disease has become much restricted. Tn Haiti more a few eases 
occur in the autumn, hut a majority of the patients seeking relief arc from 
1 Ik; outlying districts mid one .ir two of the inlets of Chesapeake Hay. 
Throughout, the Southern Stales there are many regions in which malaria 
prevails; Imt here, too, the disease has diminished in prevalence and intensity. 

Jn the Northwestern States malaria is almost unknown. It is rare on the 
Pacific, coast. In the region of the (treat Lakes malaria prevails only in the 
Lake Erie and Lake St. Clair regions. The St. Lawrence basin remains free 
from the disease. 

Til India malaria is very prevalent, particularly in the great river basins. 

Tn Burma and Assam severe types are met with. Tn Africa the malarial fevers 
form the great obstacle to European settlements on the coast and along the ! 
river basins. The bhtii-intler or West African fever of Iho (Told Coast is a ' 
vdi-y fatal type of malarial hivmogloliinuria. In the Canal Zone, Panama, in 
1907 the incidence of the disease was reduced one-half compered with 1000. 

(3) Skasom.— tn the tropjes there are minimal and maximal periods, the 
former corresponding to the summer and winter, the latter 1 lo IJie spring mid 
autumn months.' In temperate regions, like the central Atlantic States, there, 
are only a few eases in the spring, usually in the month of’May, and a large 
number of eases in September and October, and sometimes in November. 

(!1) The Parasite.—P arasites of the red blood-corpuscles’-—luemocytozoa 
—are very widespread throughout the animal series. They are met with in 
the blood of frogs, fish, birds, and among mammals in monkeys, bats, cattle, 
and man. In birds and in frogs the parasites appear to do no harm except 
when present iy very large numbers. 
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Ilj»l880 Laveran, a French ariny ( Burton stationed at Algiers, noted in 
the blood of patients with malarial fever pigmented bodies, whieli he regarded 
as parasites, and as the cause ofthe disease. Richard, another French army 
surgeon, confirmed "these observations. In 1885 Jlarchial'ava and (Vlli 
described the parasite^ with grout accuracy, amt irf the same year (lolgi made 
the all-important Observation that the paroxysm of fever iiivariidilv coincided 
,\^),h the sporulalion or segmentation of a groiip’of tlitf pafasites. In the fol¬ 
lowing year•(1880)* Laveran's observations were brought before the profession 
of the United States by Sternberg. Councilman and Abbott had already, in 
the previously ear, described the remarkable ]iigmenled bodies in the red blood- 
'eorpusclcs in the blood-vessels of the brain in a fatal case, and in 188(5 Coun¬ 
cilman confirmed^the observations of Laveran in clinical cases. Stimulated 
by hisVork, I began studying the malarial cases in the Philadelphia Hospital, 
and soon became convinced of tlie truth of Laveran's discovery, and washable 
to confirm Golgi’s statement aj to th<icoincidence of the sporulation frith the 
paroxysm. The work was tSken np actively in Hie United States by Walter 
James, Dock, Koplik, Thayer, TTowetson, and others, and in a number of sub¬ 
sequent Communications I tried to emphasize the extraordinary- clinical 1 
importance of Laveran’s discovery.* 

. Among British observers, Vandyke Carter alone, in India, seems to havF 
appreciated at an early date the profound significance of Laveran’s work. 

The next important observation was the discovery by Golgi that the para¬ 
site of quartan malarial fever was different from the tertian. From Ibis 
tiipc on the Italian observers took up the work with great energy, and in 1§8!) 
Marchiafava and Colli determined that the organism of the severer forms of 
malarial fever differed from the parasite of the tertian and quartan varieties. 
During the past ton years the work of observers in many lands lias continued 
these essential features, and lias added greatly to our knowledge of thustruc¬ 
ture and modes of development of the parasites. • 

The next important step related to (lie question of the mydo of infec¬ 
tion.* Tt, bad been suggested by King, of Washington, and others, that the 
disease w!ts transmitted by the mosquitoes. 'I’lie important rule, played by 
inserts us an intermediate host bad been shown in the case, of the Texas 
cattle fever, in which Theobald Smith demonstrated that the Immiatozoa* 
developed in, and the disease was transmitted by, ticks; Igil it remained 
for Maiison to formulate in a clear and scientific way the theory of infec¬ 
tion in maluria by the mosquito. Impressed with the truth of this, ItysH 
studied the problem* in Tndia, and showed that the parasites developed in 
the bodies of tlie mosquitoes, demonstrating conclusively that the infection in 
birds was transn»itted by the mosquito. W.*G. MacCallum suggested that 

• * The following references to work on malaria which has been done in connection with 

my clinic, chiefly under the supervision of my colleague, Professor Thayer, may lie of in¬ 
terest: Philadelphia Medical Times, 1886; British Medical Journal, March, 1887; Medical 
News, 1889, vol.-i; Johns Uopkins Hospital Bulletin, 1889; the first edition of my Text- 
Book of Medicine, 1893; Thaytr and llcwetson, Johns Hopkins Hospital Reports, 1895; 
Thayer "Lectures on Malarial Fever, 1897; W. (1. MacOallum, Hieinatozoa of Birds, Jour, of 
.Bxp, Med., 1898; Opie.on the Hirmiatozoa of Birds, 1898; Barker, on Fatal Cases of Malaria, 
Johns Hopkins Hospital Reports, 1899: MacCallum, on the Significance of the Flagella, 
Lancet, 1897; Thayer, Transactions American Medical Congress^ vol. iv, 1900; L*zear, 
Structure of the Malarial Parasites, Johns Hopkins Hospital Reports, 
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the flagella were sexual elements,, and observed the process of fertilisation 
by them. Studios by G-rassi, Bastianelli and Bignami, and many others,' con¬ 
firmed the observations of Boss and demonstrated the fact that the malarial 
parasites of human beings develop only in mosquitoes of the gonuseanophclcs. 

Then came the practical demonstration hr Italian observers, and by the 
interesting Experiments on Manson, ,Tr., of the direct transmission of the 
disease to man by the bite of infected 'mosquitoes. And lastly, as a practic'd 
conclusion of (be whole matter, the results of the anti malarial campaign in 
Italy and of the remarkable experiments'of Koch and Ms assistants have 
shown that by protecting the individual from the biles of mosquitoes, by 
exterminating the insect, or by carefully, treating all jtajjents so that no 
opportunity may be offered for the parasite to.enter tliejhosquito, malaria 
may be eradicated from any locality. " 

General Morphology of the Parasite .—Belonging to the sporozoa, it has 
received a large number of names. The term Plasmodium , inapt though it 
may be, must, according to the rules of zoological nomenclature, ho applied 
to the human parasite. There are threq well-marked varieties of the para¬ 
site, which exist in two separate phases or stages: (a) the parasite in man 
who acts as the intermediate host, and in whom, in the cycle of its develop¬ 
ment, it causes symptoms of malaria; and (6) ail extracorporeal cycle, in 
which it lives and develops in the body of the mosquito, which is its definitive 
host. 

I. The Parasite in Man. —(a) The Parasite of Tertian Fever (Plus- 
medium virus ).—The earliest form seen in the red blood-corpuscle is round 
or irregular in shape,'about 3 p in diameter and unpigmented. It corresponds 
very much in appearance with the, segments of the rosettes formed during the 
chill. A few hours later the body has increased in size, is still ring-shaped, 
and there is pigment in the form of fine grains. It has a relatively large 
nuclear body, consisting of a well-defined, clear area, in part almost transpar¬ 
ent, in part consisting of n milk-white substance, in which there lies a small, 
deeply staining chromatin mass, as shown by Komanowsky’s method of stain¬ 
ing. At this period it usually shows active amoeboid movements, with tongue¬ 
like protrusions. The pigment increases in amount and the corpuscle becomes 
larger and paler, owing to a progressive diminution of its hamioglobin. There 
is a gradual growth of the parasite, which, toward the end of for ty-cigh tl 
hours, occupies almost all of the swollen red corpuscle. Tt is now much 
pigmented, and is in the stage of what is often called the full-grown parasite. 
Between the fortieth and forty-eighth hours many of the pajasites are seen 
to have undergone the remarkable change known as segmentation, in which 
the pigment becomes collected into a single mass or block, and the proto¬ 
plasm divides into a scries of from fifteen to twenty spores, often showing a 
radial arrangement. Certain full-grown tertian parasites, however, do not 
undergo segmentation. These forms, which arc larger than the sporulating 
bodies, and contain very actively dancing pigment granules, represent the 
sexually differentiated form of the parasite—gametoeytes. 

(h) The Parasite of Quartan Fern- (Plasmodium malaria ;).—The earliest 
form is very like the tertian in appearance, but as it increases in size the 
earlier granules are, coarser and darker and the movement is not nearly so 
marlced. By the second day the parasite is still larger, rounded in shape. 
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sea reefy' at all amoeboid, and tlio pigment js.nmrc often arranged at tin* penjdi- 
erv of the parasite. Tito rim of protoplasm about it is often of a deep \ e I - 
lowish-green eolor or of a dark tirassy lint. On llm third day the segment¬ 
ing bodiesbeeome nlftimlant, the pigment flowing in toward the centre of the 
parasite in radial linqs so as to»give a star-shaped'appenranee. The parasites 
finally break up into from six to twelve segments. Here also, rm in the ease 
,o£ the tertian parasite, some full-groWn bodies* persist, without spornlating, 
representing* the gameloeyles. 

(r) Tluj Parasite of the .Estifo-Antiinnwl Fever (l’lusniodiwni prirrux) is 
considernhly^maller than the other varieties; at. full development it is often 
*less than one half the size of a jvd hlood-eorpuselo. 'Pile pigment is mueh 
scantier, often consisting of jr few minute granules. At first, only the earlier 
stagesVtf devclbpmeftit, small, hyaline bodies, sometimes with one <n : two pig- 
nifAit granules, are to be found in the peripheral circulation; the later stages 
are ordinarily to be seen only ip the bipod of certain internal organs, flip spleen 
and bone marrow particularly. The corpuscles containing the parasites 
become not infrequently shrunken, erenated, and brassy-colored. After the 
process lias existed for about a week, larger, refractive, crescentic, ovoid, and 
round 1 todies, with central clumps of course pigment granules, begin to appear. 
These bodies are characteristic of atstivo-autumnal fever. The crescenttc amt 
ovoid forms arc incapable of spoTuktiou; they arc analogous to the large, 
full-grown, non-spornlating bodies of the tertian and quartan parasites which 
have been mentioned above, and represent sexually differentiated forms— 
gajnetocytes. Within the human host they are incapable of further develop¬ 
ment, but upon the slide, or within the stomach of the normal intermediate 
host, the mosquito, the male elements (niiero-gamrtocvtes) give rise to a mi oi¬ 
lier of long, actively motile flagella (micro-gametes) which break loose, pene¬ 
trating and fecundating the female forms—mgero-gamotes (W. (I. Mae- 
Oallum). The fecundated female form enters int# the stomach wall of the 
intermediate host, the mosquito, where it undergoes a definite cycle of 
existence. 

If. The Parasite within the Body of the Mosquito .—The brilliant re¬ 
searches of Boss, followed by the work of tlrassi, Bastianelli, Bignami, 
Stephens, Christophers, and Daniels, have proved that a certain genus of* 
mosquito—anopheles—is not only the intermediate host of the malarial para¬ 
site, hut also the sole source of infection. In the present state of our knowl¬ 
edge it would appear that all species of the genus anopheles may act as liqgts 
of the parasite. TlTe more common genera of mosquito in temperate cli¬ 
mates are culex and anopheles. The different species of eulex form the great 
majority of our ordinary house mosquitoes, ifrid are apparently incapable of 
, acting as hosts of the malarial parasite. All malarial ^regions, however, 
which have beeft investigated contain anopheles. Although this is appar¬ 
ently a positive rule, anopheles may, however, be present without the exist¬ 
ence of malaria under two circumstances: first, when the climate is too cold 
for thf development of the‘malarial parasite; and secondly, in a region which 
has not yet been infected. So far as is known, the parasite exists only in the 
•mogquito and in man. It is apparently fair to state that regions in which 
.mosquitoes of the genus anopheles are present may beeojne malarious during 
the warm season. 
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A large number of species of ,gnopholos liiive liecn described. In "North 
America, however, only four have been positively recognized: A. punalipmnix 
(Say), A. iiinrulijicnni'! ^Wied), A. minims' (Wind), A. argyrilursut (JJesv.). 
The commonest variety, and that which in all puohalii 1 ity'^'is most concerned in 
the spread of the disease, i‘s .1. mm ulipnniis, whicli is, jilso, the most impor¬ 
tant agent ifi the spread of tjie disease on the Continent. * 

The palpi in tfie Chatnrc’oft lex are extremely short, only to be seen 'Mi 
careful observation at the base of the proboscis, while in‘the.'anopheles they 
are nearly of equal length with the proboscis, so that on superficial observa¬ 
tion the insect would appear to have three proboscides. The wings of the 
common species of culex show no markings beyond the ordinary veins. The 
wings of all the American species of anopheles show dijttiuct mottling. The 
culex, wh’Pn silting upon the wall or ceiling, holds its paster for pair of legs 
turned up above its back, while the body lies nearly parallel to the wall. In 
some instances, when it is full of blood,„and sitting upon the ceiling, the body 
may sag downward considerably. The anopheles, when sitting upon the wall 
or ceiling, holds its posterior pair of legs commonly either against the wall 
or hanging downward, though in some instances they may be lifted above the 
hawk. The body, however, instead of lying parallel to the wall or ceiling, 
protrudes at an angle of 45° or more. Those simple points are sufficient to 
permit the ready distimtion of species by almost any individual. 

The culex lays its eggs in sinks, tanks, cisterns, and, any collection of 
water about or in houses, while anopheles lays its eggs in small, shallow pud¬ 
dles or slowly running streams, especially those in which certain forms.of 
nig* exist. The culex is essentially a city mosquito, the anopheles a 
country insect. , 

Evolution in the Body of the Uosquito.—When a mosquito of the genus 
anopheles bites an individual whose blood contains sex-ripe forms (gameto- 
cytes) of the malarial pe.rasile, flagellation and fecundation of the female 
element occurs within the stomach of the insect. The fecundated element 
then penetrates the wall of the mosquito's stomach and begins a definite cycle 
of development in the muscular coat. Two days after biting therO begin to 
appear small.»round, refractive, granular bodies in the stomach wall of the 
mosquito, which contain pigment granules clearly identical with those pre¬ 
viously contained in the malarial parasite. These develop until at the end 
of seven days they have reached a diameter of from (it) to 70 ft. At this 
period they may he observed to show a delicate radial striation due to the 
presence of great numbers of small sporoblasis. The inbther oocyst (zygote) 
then bursts, setting free into the body cavity of the mosquito an enormous 
number of delicate spindle-shaped sporozoids. These accumulate in the cells 
of the veneno-salivarv glands of the mosquito, and. escaping into the duets, 
are inoculated with subsequent bites of the insect. These little spindle-shaped 
sporozoids develop, after inoculation into the warm-blooded host, into fresh 
young parasites. The sporozoid which has • developed in the oocyst in the 
stomach wall of the mosquito is then the equivalent of the spore resulting 
from the asexual segmentation of the full-grown parasite in the circulation. 
Either one, on entering a red blood-corpuscle, may give rise to the asexual 
or sexual cycle. As a rule the first several generations of parasites in the 
human body pursue the dsexual cycle, the sexual forms developing la(er. 
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Thwc* sexual forms, sterile while in the human host, serve as Ihc means of 
preserving the life of the parasite and spreading infection when the individual 
^s subjected to bites of anopheles*. 

Mr. Howard, ortho Entomological Department at Washington, has issued 
a very useful pampldet on the* varieties am] the methods of identification of 
'the mosquito. In Africa the distribution of the forms has been studied bv 
!*tephens\ Christophers, and Daniels* To those interested in the subject, 
ChristophtTs’ 'careTul study of yie Anatomy and Histology of the Adult 
Female Mosquito (Iteport of Malaria Committee, Royal Society. No. IV) 

,will prove of great help. The Royal Society Reports (Malaria Committee) 
and the Studies of the Liverpool School may be consulted for technical details 
and for valuable-information relating to tropical malaria. 

Mferbid Anatoity.— The changes result, from the disintegration of the 
roll blood-corpuscles, accumulation of the pigment, thereby formed,, and 
possibly the influence of ty.’iie materials produced by the parasite. Cases 
of simple malarial infection, the ague, are rarely fatal, and our knowledge 
of the morbid anatomy of the disgise is’ drawn from the pernicious malaria 
or the chronic cachexia. Rupture of the enlarged spleen may occur spon¬ 
taneously, but .more commonly from trauma. A case of the kind •Wi^s 
admitted under my colleague, llalsted, in .lane, IXN'.i, and Dock has reported 
two eases. 1 have known fatal luciuorrhage to follow the exploratory punc¬ 
ture of an enlarged malarial spleen. 

(1) PniiNicious Malauia.-—T he blood is hvdraunic and the serum may 

own lie tinged With hamioglobin. The red blood-corpuscles present, •tlio 
endoglobular forms of the parasite and are in all stages id' destruction. 
The spleen is enlarged, often only moderately; thus, of two fatal eases 
in my wards the spleens measured 13 X 8 cm. and 1 I X 8 cm. respec¬ 
tively. In a fresh infection, the spleen is usually very soft, and the .pulp 

lake-colored and turbltl. The liver is swollen and turbid. 

In some acute pernicious cases with choleraic symptoms, trtie capillaries 
of lire gaslro-intostinal mucosa may be packed with parasites. 

(2) HLvlawal Cachexia.—I n fatal cases of chronic paludism death 
occurs usually from amemia or the luemorrhage associated with it. 

The anaemia is profound, particularly if the patient has died of fever. 
The splcenja-greatly enlarged, and may weigh from Severn to ten pounds. 

The liver may be greatly enlarged, and presents to (lit; naked eye a 

grayish-brown, or slate color, due to the large amount of pigment, linthe 

portal eanals.and beneath the capsule the connective tissue is impregnated 
with melanin. The pigment is seen in the Kupfler’s cells and the perivascu¬ 
lar tissue. • 

The kidneys may he enlarged and present a grayish-red color, m- areas of 
pigmentation may bo seen. The peritonaeum is usually of a deep slate color. 
The mucous membrane of the stomach and intestines may have the same hue, 
due to the pigment in and about the blood-vessels. In some eases this is con¬ 
fined .to the lymph nodules of Foyer’s patches, causing the shaven-beard 
appearance. 

. (3) The Accidental and Late Lesions of Mai. vim vr, Fnvmi. —(</) The 
Liver- —Paludal hepatitis plays a very important nilr. in the histojy of 
malaria, as described by French writers. Only those eases in which the his- 
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tory of chronic maiaria is delinito; and in which the melanosis of both liver 
and spleen coexist, should be regarded as of paludal origin. 

( b) Pneumonia is believed by many authors to be common in malaria, 
and even to depend directly upon the malarial poison,' occurring' either in 
the acute or in the chronic forms r>f the disease! I have no personal knowledge 
of such a special pqeumonia. 

(c) Nephritis. —Moderate albuminuria is a frequent occurrence, having 

occurred in 4(1.4 per cent of the cases in n,iy wards. Acute nephritis is rela- " 
tively frequent in mstivo-autumnal infections, having occurred "in over 4.5 
per cent of my cases. Chronic nephritis occasionally follows lotig-eontinued, 
or frequently repealed infections. < 

Clinical Forms of Malarial Fever.—(1) Thr KEOOLAiijsY Intermittent 
Fevers. — '(a) Tertian fever; (h) quartan fever. ThcsS forms are charac¬ 
terised by.recurring paroxysms of what are known as ague, in which, as a 
rule, cfiill, fever, and sweat follow eseh othop in orderly sequence. The 
stage of incubation is not definitely known; it probably varies much accord¬ 
ing to the amount of the infection# material absorbed. l'J.xperimer)tally the 
period of incubation varies from thirty-six hours to fifteen days, being a trifle 
jorl^cr in quartan Ilian in tertian infections. Attacks have been reported 
within a very short lime after the apparent exposure. On the oilier hand, 
the ague may be. as is said, “ in the system,” and the patient may have a 
paroxysm months after he has removed from a malarial region, though of 
course this can not be the case unless he has had the disease when living there. 

«Description of the Paronjum. —The patient generally knows he is going 
to have a chill a lew hours before its admit by unpleasant feelings and uneasy 
sensations, sometimes by headache,. The paroxysm is divided into three stages 
—cold, hot, and sweating. 

Uoid Staije .—The onset is indicated by a feeling of lassitude and a desire 
to yawn and stretch, by hf-adaehe, uneasy sensations in “the epigastrium, some¬ 
times by nausea and vomiting, liven before the chill begins I lie thermometer 
indicates some rise in temperature. Gradually the patient begins to shiver, 
the face looks cold, and in the fully developed rigor the whole liody. shakes, the 
t teeth chatter,*and the movements may often bo violent enough to shake the 
bed. Not only does the patient look cold and blue, but a surface..ther¬ 
mometer will, .indicate a reduction.of. the skin temperature. On the other 
hand, the axillary or rectal temperature may, during the chill, be greatly 
increased, and, as shown in the chart, (lie fever may rise meanwhile even to 
105° or 10(1°. Of symptoms associated with the chill, nausea, and vomiting 

are common. There may be intense headache. The pulse is quick, small, 

and hard. The urine is increased in quantity. ThcudulLlfcts-ijor-a variable 
time, from ten or .twelve minutes lo an hour, or even longer. 

The hot stupe is ushered in by transient flushes of heat; gradually the 
coldness of the surface disappears and the skin becomes intensely hot. The 
contrast in the patient's appearance is striking: the face is flushed, the 
hands are congested, the skin is reddened, the pulse is full and bounding, the 
heart's action is forcible, and the patient may complain of a throbbing head¬ 
ache. There may be active delirium. One of my patients in this stage 

jumped through a .ward window and sustained fatal injuries. The rectal 
temperature inn f not increase much during this stage; in fact, by the termi- 
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nation* of the chill the fever limy have readied its maximum. The duration 
of ific Ifbt stage varies from half an hour to three, or four hours. The patient 
is inteifscly thirsty and drinks eagerly of cold water.* 

Sweat big Stag<\— Heads iff perspiration appear upon the face and grad¬ 
ually the entire body* is bathed* in a copious.sweaf. The uncomfortable fool¬ 
ing associated with the fever disappears, the headache is relieve®, and within 
UTl hour’or. two the paroxysm is over and the* patieflt usually sinks into a 
re freshing* sleep. The sweating paries much. It may be drenching in char¬ 
acter or it may he slight. 

. Chart h#is from a ease of double tertian infection with resulting quotidian 
paroxysms. Charts 16 and le give temperature curves in icstivo-au turn mil 
forint Chart I fallows a quartan ague. 

Tire total duration of the paroxysm averages from ten to twelve'liours, hut 
may bn shorter. Variations in the paroxysm are common. Thus .the patient 
may, instead of a chill, cxpejiencc only a slight feeling of coldness. The most 
common variation is the occurrence of a hoi stage alone, or with very slight 
sweating,. During the paroxysm flig spleen is enlarged and the edge can usu¬ 
ally be felt below the costal margin. In the interval or intermission of the 
paroxysm the patient feels very well, and, unless the disease is umisimll^ 
severe, he is able to be up). Bronchitis is a coalition symptom. Herpes, usu¬ 
ally lalna], is almost as frequent in ague as in pneumonia. 

Types of tltc Reyitlarh/ Intermittent Ferns. —As has heeir stated in the 
description of the parasites, two distinct types of the regularly intermit- 
twit fevers have been separated. These are (a) tertian fever and J(6) 
quartan fever. 

(а) Tertian Fever.—This type of fevoj 4 deptonds upon the presence in the 
blood of the tertian parasite, an organism which, as stated above, is usually 
present in sharply defined groupis, whose cycle of development lasts approx¬ 
imately forty-eight hours, segmentation occurring every third day. In 
infections with one group of the tertian parasite the paroxysms occur syn¬ 
chronously with segmentation at remarkably regular intervals of about forty- 
eight hours, every third day—lienee the name tertian. Very commonly, 
however, there mav he two groupis of piarasites which reach maturity on alter¬ 
nate days, resulting thus in daily ( quotidian ) paroxysms— double, tertian 
infection. Quotidian fever, depending upon double tertian .infection, is the 
most frequent type in the acute intermittent fevers in this latitude. 

(б) Quartan Fever.—This type of fever depends upon infection will%lhe 
quartan partite, an organism which occurs in well-defined groups, whose 
cycle of existence lasts about seventy-two hours. Tn infection with one group 
of parasite^ thc*paroxysni occurs every fourfli day; lienee the term quartan. 

. At times, however, two groups of the parasites may be pjesent; under these 
circumstances paroxysms occur on two successive days, with a day of inter¬ 
mission following. In infection with three groups of parasites there are 
daily paroxysms. 

Thus a quotidian intermittent fever may he due to infeeiion with either 
the tertian or quartan parasites. . 

. Course of the Disease. —After a few paroxysms, or after the disease has 
. persisted for ten days or two weeks, the patient niav.get well without any 
special medication. I have repeatedly known ’the chills to stop spontane- 
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nusly. Ilehipscs are common. TJie infection may persist for years, anil an 
attack may follow an accident, an acute fever, or a surgical operation. A ir-t 
ing stage of the parasite,has been suggested 'in explanation of these long intei 
\als. Persistence of the fever leads to amend;', andi.heKmilogciioui' jaundice 
owing to the; destruction of the blood-disks. < Ultimately the condition nun 
become chronic—malarial cachexia. 

(2) Thru m o itir I UMioi iLAir,,H umittent, on floxrTi.vrui) Fevkks.— .listin', 
autumnal Fever .—-This type of fever occurs in temperate Hi nudes, chielh 
in the later summer ami autumn; hence tlfe term given to it by JWarehiafava 
ami Uelli, leslivo-autvwnal fever. The severer forms of it prevail in the 
Southern States and in tropical countries. 

This type of fever is associated with the presence in (he blood of the 
restivo-aufcunnal parasite, an organism the length of wh«si? cycle of develop¬ 
ment, ordinarily about forty-eight hours, is probably subject to considerable 
variStions, while the existence of multiple groups of the parasite, or the 
absence of arrangement into definite groups, is' hot infrequent. 

Die symptoms are therefore, as might be expected, often irregular, in 
some instances there may be regular intermittent fever occurring lit uncer- 
taip intervals of from twenty-four to forty-eight hours, or even more. In 
the cases with longer remissions the paroxysms are longer. Some of the 
quotidian intermittent eases may closely resemble the quotidian fever depend¬ 
ing upon double tertian or triple quartan infection. Commonly, however, 
the paroxysms show material differences; their length averages over twenty 
hours, instead of from ten or twelve; the onset occurs often without chills 
an& even without chilly sensations. The rise in temperature is frequently 
gradual and slow, instead of sudden, while the fall may occur by lysis instead 
of by crisis. There may lie a marked tendency toward anticipation in the 
paroxysms, while frequently, from the anticipation of one paroxysm or the 
retardation of another, iqore or less continuous fevee may result. Some¬ 
times there is continuous fever without sharp paroxysms. In these cases of 
continuous and remittent fever the patient, st*on fairly early in the disease, 
has a flushed face and looks ill. The tongue is furred, the pulse is full 
and bounding, ( but rarely dicrotic. / The temperature may range from 102° 
«to 103°, or is in some instances higher. The general appearance of the 
patient is strongly suggestive of typhoid fever—a suggestion still further 
borne out by the existence of grille splenic enlargement of moderate grade. 
As in intermittent fever. an,ii.ii.tjal. bronchitis may be present. The course 
of these cases is variable, the I ever may be continuous, with remissions 
more or less marked; definite paroxysms with or without chills may occur, 
in which the temperature rises to 105° or 10(5°. intestinal symptoms are 
usually absent. ; Ajdight luematogenous jaundice may arise earl/. Delirium 
of a mild type May occur. The cases vary very greatly fn severity. In 
some the fever subsides at the end of the week, and the practitioner is in 
doubt whether he has had to do with a mild typhoid or a simple febrieula. 
In other instances the fever persists for from tern days to two weeks- there 
are marked remissions, perhaps chills, with a furred tongue and low’ delir¬ 
ium. Jaundice is not infrequent. These are the eases to which the terms 
bilious remittent and typho-malarial fevers are applied. In other instances 
the symptoms become grave, and assume the character of the pernicious type.' 
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u ft i.'this form of malarial fever that so mud. con fusion still exists. The 
similarity of the cases to typhoid fever is most striking, more particularly the 
appearance of the facies; the patient looks very ill.. The cases occur, oo, 
the autumn, at tfcwvcry tinye when typhoid lever occurs. 1 lie lever > ados, 

,S a rule, promptly to quinine,though here and there cases are met with 
rarclv indeed in my experience—which are refractory. If is just *n this group 
tint, the observations of Laveran will hr found of the greatest value. ,.e\eia 
'of the cha/fe in TJiayer and llewetsons report show how closely, in some 

instances, the disease may simulate* typhoid fever. ■ 

The diagnosis of malarial remittent fever may he definitely mn.lei by 
the examination of the blood. The small, actively mot, o, hyaline onus 
of the mstivo-antiiniiial parasite are to he lound. while, it the case has lasted 
merXweck. the Ringer crescentic an’d ovoid bodies arc oiten seen. • In many 
Vases here we are at first unable to distinguish between typhoid ami contin¬ 
ued malarial fever without a blood examination. A more widespread me of 
this means of diagnosis willVnable us to bring some order out ol he confu¬ 
sion which exists in the classification of th.' fevers oi the Southern States. At 
present flic following febrile affectid,is are recognized by various physicians as 
occurring in the subtropical regions of America: (a) iyphoid < \ci, ( >) 
tvpho-malarial fever-a typhoid modified by malarial intectmn or be result 
of a combined infection: (r) the malarial remittent lever; and BO 
thermic fever (Buiteras). In these various forms, all «1 w Inc nay be 
characterized by a continued pyrexia with remissions or with chills and ' 

(for we must remember that chills and sweats ,n typhoid lever an by i 
means rare), the blood examination will enable us to discover thus, wlfl.h 
depend upon the .malarial poison. In many ol these eases ol con fume, r 
remittent fever careful inquiry will slmw'tbat at the beginning tb, , at nt 
bad several intermittent paroxysms. In Balt .more not many o 1 be uo- 
tracted and severe eas*s have occurred, and 1 am maimed to think that fuluic 
observations will show that, a],art from the thermic fever, there are on y two 
forms of these continued fevers in the Sontb-thc one due o be / and 
the other* to the malarial infection. The typhoid fever ot 1 li.hi. a <« d 
Baltimore presents no essential dilferenee Iron, the disease as it occurs n 
Montreal a city practically free from malaria. Dock has shown conclusively* 
ftif eat diagnosed in Texas as continued malarial fever were really true 
typhoid The Widal reaction is now an important, aid m diagnosis. 

Pernicious Malarial Fever .-This is fortunately rare m trj* d 
mates, and the number of eases which now occur, for example, in 1 hil.idtlfmui 
and Baltimore, is very much less than it was thirty or forty years ago. I«W 
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and Baltimore, is very mueu ^ - - . f „, ^ y; 

nicious fever is .always associated with the lestivo-autunmal parasite. 1'- * y 

following ai*e the most, important types: . . , {/.* ^ r i~ 

(a) The comatose form, in which a patient is struck- down with * V ^ 

toms of the most intense cerebral disturbance, either acute deliny % <- ' 

. .. —■ i _ A I nine AC H111V r- << O 


toms ot t.ne most iih™k ---‘V , .„ , . A A 

more frequently, a rapidly developing coma. A eh,11 may o. < ,Y £ ^.'o C % * 
cede the attack. The feV«r is usually high, and the skm hot and ^ ^ ^ ^ , 

unconsciousness may persist for from twelve to twenty-lour ho- ^ 
patient may sink and die. After regaining consciousness a > ry ^ r - 
may come on and prove fatal. Tn these instances- as has lit ^ 

’special localization of the infection is in the brain, Alien ^ 4 > A. % ^ A 
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of parasites with marked secondly changes in the surrounding tissues have 
been found. 

(b) Algid Form.—Ip this, the attack sets in usually with gastric symp¬ 
toms; there arc vomiting, intense prostration, and licblcness out of all 
proportion to the local disturbance. The patient complains of feeling cold, 
although there ruay be no actual chill. The temperature may be normah 
or even subnormal; consciousness may be retained. The pulse is feeble and- 
small, and the respirations arc increased. There may be most severe diar¬ 
rhoea, the attack assuming a choleriform nature. The urine is often dimin¬ 
ished, or even suppressed. This condition may persist with slight exacerba¬ 
tions of fever for several days and the patient may die in a condition of 
profound asthenia. This is essentially the same as described as the asllienic 
or adynamic form of the disease. In the cases with vomiting and diarrhoea, 
Marchiafava has shown that the gastro-intestinal mucosa is often the seat of 
a special invasion by the parasites, actual throipbosis of the small vessels with 
superficial ulceration and necrosis occurring. Similar lesions were found by 
Barker in the gastro-intestinal tract of a case from my wards. 

( c) Hemorrhagic Forms—Black-water Fever—Hamioglobinuric Fever— 
Malarial Harnioglobinuria.—In temperate regions these forms are rare; in 
•the tropics they are common. In the Southern States there are many dis¬ 
tricts in which there is endemic harnioglobinuria, believed to bo of malarial 
origin, while in parts of Africa there is the much-disputed malady known as 
lilacft-vr-i- There seems to be no essential difference between the 
malarial hemoglobinuria of the Southern State's and the African black-water 
fever. As described by Stephens and Christophers (Report of Malaria Com¬ 
mittee, Fifth Series), for two or three days the patient lias a rise of tem¬ 
perature, and if the blood is examined before the black-water the parasites are 
nlmosf invariably present. If examined after the administration of quinine 
parasites arc absent from the blood. Those authors >bolieve that there is a 
causal connection between the quinine and (he black-water. It is impossible 

> say why quinine at one time can produce black-water, and at another,' even 
hours or clays later, it can not. Stephens’ study (Thompson-Yatcs and 
Calioralory Reports, 1903) gives the distribution of black-water 
’outliern States, in Central America, in Italy, and in Africa, 
■malysis of 95 cases. Malarial parasites were present in 
" before the onset, and on the day of the appearance 
cent. There is no question as to the malarial 
- there is a special mtflarial parasite is not 
'how that the malarial luemoglobinuria 
'"haycr). In moot instances where 
roxysms have occurred in indi- 
repeated attacks of malaria and 
c condition. Only 8 cases occurred 
907. Brem, Herrick,' and the other 
icd the relationship to the malarial 
jf some special character of the organ- 
.e is an important factor; on the other 
.njeetions of quinine are almost a specific, 
. first 48 hours. 
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. Malarial Cachexia .—The general symptoms are those ot secondary amentia 
—breathlessness on exertion, (edema of tl* ankles, haemorrhages, particularly 
into ttfc retina. Occasionally the bleeding is severe, and I have twice known 
i/utal laematemesi^to occur in association with the enlarged spleen. The fever 
is variable The tianperatnrt) may he low for days, not going above 99.5’. 
In other instances there mny’bo irregular,fever" and the temperature rises 
•gradually to 102.5° or 103°. * 

• With* careful treatment the outloolc is good, and *a majority of eases re¬ 
cover. Tfle spleen*is gradually reduced in size, but it nitty take several mouths, 
or, indeed? in some instances several years, before the ague-cake entirely 
, disappears. • . . 

Hauer Complications.— Paraplegia may be due to ajperipheral neuritis 
or t^adinnges in t^ic cord, andljiemipjegia may occur in the pernicious comatose 
■ formror occasionally at the very height of a paroxysm. '-Acute’ataxia litis 
been described, and there are remarkable eases with the symplom^of dissem¬ 
inated sclerosis (Spiller).'/^Multiple*gangrene may occur, as in an*instance 
reported by me, in which a patient with a'stivo-mi turn mil infection presented 
many atjetts on the skin. Orchids ,has been described by Charvot in Algiers 
and Fedeli in Home. 

Prophylaxis,—In the discovery of Lave ran there lay the promise of b?mo % - 
fits more potent than any gift science had ever offered to mankind— \i/.„ tin 1 
possibility of the extermination of malaria. By the persistent missionary 
efforts of Boss this promise has reached the stage of practical fulfilment, and 
one of the greatest scourges of the race is now at our command. The story 
ofrthc Canal Zone, Panama, under Colonel (lorgtts is a triumph of the appli¬ 
cation of scientific methods. Between 1881 and 1901 among the employees 
of the French Ctmal Company (a maximum in 1887 of 17,885, of whom 
15,72(1 were negroes) the monthly mortality ranged from (10 to 80, and on 
seven occasions was above 100, once reaching the enormous figure of* 170.97 
per 1,000. With the*measures given below the nfortality has fallen to that 
of temperate regions. For 1907 the death rate among w I site employees 
(10,709)^ was 1(5.71 per 1,000, among the negroes (28,031) 33.28 per 1,000. 
In May, 1908, the mortality among 41,810 employees had fallen to the remark¬ 
ably low figure of 10.4-1 per 1,000! • 

The measures of prophylaxis are in the main three: (1) The rigid protec¬ 
tion of houses against mosquitoes by screens and the use of mosquito nets. The 
reports of the Italian Society for the Study of Malaria upon their efforts to 
protect the workers f on the railways, ns well as the work of Boss at Ismuiliu, 
show how extraordinary are the results of these simple measures. The protec¬ 
tion of the sleeper at night is one of the most essential measures. (2) An 
earnest warfare Against the mosquito on the pnrt of sanitary authorities. In- 
itruction shouh^lte furnished to the people upon the lmbits.and life history of 
the insect, and of its relation to the disease. Pools, ponds, and marshy districts 
should be drained, and in the malaria season petroleum should he used freely, 
as it prevents the development of the larvte. Every case of malaria should be 
regarded as a centre of infection, and in a systematic warfare against the 
disease should be reported to the health authorities. *In the tropics, segre¬ 
gation of Europeans may do much to lessen the chances of infection. (3) 
Lastly, every case should receive thorough ancj prolonged treatment, with 
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quiifine. There js far too much carelessness on this point In tlie ( profes¬ 
sion. Malarial infection is a difficult one to eradicate. Quinine is tlfc- only 
known drug which is an effective parasiticide. Patients should be' told to 
resume the treatment in the spring and autumn for several years after the 
primary infection. In very malarial districts,* as many 2 persons karbor the 
parasites, who do not show'any (or at the most very few) signs, a systematic 
treatment with quinine should be instituted, particularly of the young children: 

Diagnosis.—The cifdemic'irfdex of a country may be determined by the 
“parasite rate” or by the “spleen rate.” ( It is best sought form children 
in whom, as is well known, the infection may occur without much disturb¬ 
ance of the health. To determine the index by examining the Wood for the, 
parasites is a laborious and almost impossible task; on the other Jiand, as 
the work of Ross in Greece and Mauritius has shown, the inejex may be readily 
gauged by‘an examination of the spleen. Thus, in the lSst-named islSnd, of. 
31,0J2 children, 34.1 per cent had enlarged spleen. 

The'individual forms of malarial infection.^re readily recognized, but it 
requires a long and careful training to become an expert in blood examination. 
Great progress has been made in the past twenty years, and a diagnosis of 
malaria is no longer a refuge for our ignorance. Oue lesson it is.hard for 
the* practitioner to learn—namely, that an intermittent fev.er which resists 
quinine is not malarial. 

The malarial poison is supposed to influence many affections in a remark¬ 
able way, giving to them a paroxysmal character. A whole series of minor 
ailments and some more severe ones, such as neuralgia, are attributed to 
certain occult effects of paludism. The more closely such cases are investi¬ 
gated the less definite appears the connection with malaria. 

Treatment.—As a rule, anopheles are more likely to bite after sun¬ 
down, so that in regions in which the disease prevails extensively mosquito 
netting should be used. Persons going to a malarial region should take about 
10 grains of quinine daily, though Sezary found that 2 grains three times a 
day was a sufficient protection against the disease. During the paroxysm the 
patient should, in the cold stage, be wrapped in blankets and given hot drinks. 
The reactionary fever is rarely dangerous even if it reaches a high grade. The 
body may, however, be sponged. Tn quinine we possess a specific remedy 
against malarial infection. Experiment has shown that the parasites are most 
easily destroyed'by quinine at the stage when they are free in the circulation 
—that is, during nnd just after segmentation. While in most instances the 
paiasites of the regularly intermittent fevers may be destroyed, even in the 
intra-eorpuseuiur stage, in a'stivo-autumnal fever this is’much .more difficult. 
It should, then, be our object, if we wish to most effectually eradicate the 
infection, to have as much quinine in circulation at the timd'of tjie paroxysm 
and shortly before as is possible, foT this is the period at which.segmentation 
occurs. In the regularly intermittent fevers from 10 to 30 grains in divided 
doses throughout the day will in many instances prevent any fresh paroxysms. 
If the patient comes under observation shortly before an expected paroxysm, 
the administration of a good dose of quinine just before its onset may be 
advisable to obtain a maximum effect upon that group of parasites. The 
quinine will not prevent the paroxysm, but will destroy the greater part of 
the group of organisms and,prevent its further recurrence. It is safer to give, 
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at leaSt* 20 to 30 grains daily for the first three days, and then to continue 
the remedy in smaller doses for the next two or three weeks. In oestivo- 
jutumsal fever larger doses maj be necessary, though in relatively few in¬ 
stances is«t necessafy to givo more than 30 to 40 grains in the twenty-four 
hours. • * . 

» The quinine should be ordered in solution or in capsuled. The pills 
and compressed tablets are more uncertain, a^tfley m;fy not be dissolved. 

A question* of interest is the ^efficient dose of quinine necessary to cure 
the disease.. I hive a number of charts showing that grain doses three times 
a day will i* many eases prevent the.parox-ysm, but not always with the cer¬ 
tainty of the larger doses. Tn eases of iestivo-autumnnl fever with pernicious 
symptoms it is necessary to<get tlic system under the influence of quinine as 
.rapidly as possible. * In these instances the drug should be administered hypo- 
defmieally as the dihydroehlorate in 15 to 20 grain doses, every two or three 
hours. The muriate of quinine and, urea is also a good form in \fhieh to 
administer’the drug hypodermically; 10, 15, or 20 grain doses may be neces¬ 
sary. In the most severe instances some observers advise the intravenous 
administration of quinine, for which the very soluble bimurinle is well 
adapted. Fifteen grains with a grain of sodium chloride may be injected* in 
about 2 drachms of distilled water. For extreme restlessness in these eases 
opium is indicated, and cardiac stimulants, such as alcohol and strychnine, 
arc necessary. If in the comatose form the internal temperature is raised, 
the patient should be put in a bath and doused with cold water. For malarial 
anjpmia, iron and arsenic are indicated. > 

An interesting question is much discussed, whether quinine does not cause 
or at any rate aggravate the hannoglobinurijj. We have not yet seen a case in 
which this condition has occurred as a result of the use of the drug, and Bas- 
tianelli states that it is not seen in the Homan malarial fevers. He recom¬ 
mends that in any iStse of lucmoglobinuria if the blood shows parasites 
quinine should be administered freely. In the post-malarial farms quinine 
aggravates the attack. In an active malarial infection the patient runs less 
risk with "the quinine. 


B. DISEASES DUE TO PARASITIC INFUSORLA. 

• 

Several flagellate?* are parasitic in man. The Trichomonas vayindis, 
which measures 15 p to 25 in length, and has four flagella, which arc as 
long as or longer 4han the body, is by no mean4 uncommon in the acid vaginal 
mucus. ’ , 

The Triclionfonas or Cercotnonas hominis lives in the intestines, and is 
met with in the stools under all sorts of conditions. Freund from Dock's 
clinic has reported a series of cases which show that the parasite may cause 
acute and chronic diarrhoea’ with severe abdominal pain, and anatomically an 
acute enteritis. In one of Dock’s cases the parasites were associated with a 
•Iseinorrhagie cystitis without bacteria. 

< *riie J.amhlia intcstinalis is another intestinal inonyd, larger tlmn # the 
common trichomonas. Flagellates have also been found in the expectoration 
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in cases of gangrene of the lung and of bronchiectasis, and in the fcxudal 
of pleurisy. <■ 

The Balantidium coli, oval in form, 70‘/t to 100 p long and 50 p> to 70^ 
broad, may be pathogenic. It is common in* pigs, aiflf’has been known t< 
produce an epidemic dysentery in apes (Haniow Brooks). The pathologies 
signifieance'sof this parasite lias been much discussed of late, particularly In 
Strong and Musgfavc; Klimtnko and‘Arkanazy. It has not only been found 
in the stools and on the mucous membrane of the intestine, but‘the parasite;- 
have occurred in the mucosa itself and in the submucosa.* Apparently they 
do not extend beyond the wall of the bojvel. 


C. DISEASES DUE TO ETJTKES-DTSTO\g[^-RTS: 

• 

The following are important clinical forms? 

1. Pulmonary Distomiasis; Parasitic Hemoptysis.—Paragonimus (Dis¬ 
toma) Westermanii, the Asiatic lung or bronchial fluke, is from 8 to 1C mm. 
in, length by 4 to 8 mm. broad, and of a pinkish or reddish-brown color. 

It is found extensively in China and Japan and Formo'sa, and cases are 
occasionally imported into Europe and America. Stiles states that an im¬ 
ported ease lias been found in Portland, Oregon. It has been found in the 
United States in the eat, in the dog, and in the hog. One instance of pulmo¬ 
nary, distomiasis has been reported caused by the giant liver fluke. 

Clinically Hie disease, as described by Manson and Ringer, is characterized 
by a chronic cough, with rusty-brown sputum, and occasional attacks of 
hannoptysis, usually trifling, but sometimes very severe. The ova, which are 
abumjant in the sputum, are oval, smooth, and measure from 80 p to 100 p in 
length by 40 p to 00 p ip breadth. The parasites may affect other organs— 
the liver anjl the brain. 

2. Hepatic Distomiasis.—Five species of liver flukes of the family 
Fasciolidie are known to occur in man. More specifically these are: (1) The 
common liveij. fluke— Fasciola lieputica —which is a very common parasite in 
the ruminants; (2) The lancet fluke— dicrocodium (Disloma) lanceatum; 
(3) Opisthorchis ( Disloma) fcdincus , which is found in Prussia and Siberia, 
and by Ward in cats in Nebraska; (t) Opislhorcjiis noverca — IHstomum con- 
junctum —the Indian liver fluke described in man by McConnell; (5) Opis¬ 
thorchis ( Distoma) sinensis, which is by far the most important of the liver 
flukes and occurs extensively in Japan, China, and India. It fs 10 to 20 mm. 
long by 2 to 5 mm. broad. The eggs are oval, 27 p to 30 by 15 p to 17 p, 
dark brown, with sharply defined operculum. A number of'imported cases 
have been found‘in Canada and the United States. White found 18 cases in' 
San Francisco. 

The symptoms of hepatic distomiasis arc best described in connection with 
this latter form. The following account is abstracted from Wallace Taylor, 
young children are the chief sufferers. Many members of a family are usu- 
illy affected. In some villages a large proportion of the inhabitants are 
ittaeked. Among important symptoms are an irregular, intermittent diar- 
•het'a; at first therd may or may not be blood. The liver gradually enlarged. 
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Iiere ?fay ho,pain and an intermittent jaundice. There is’not much fever, 
ifter lasting for two or three years dropsy comes on. anasarca and ascites, 
'he patient is greatly reduced by the diarrhiea and becomes very amende. 
)Ven then transicnfcs^covery may take place, but ns a rule there is a refer¬ 
ence, and the patient dies after many years of illness. The ova of the para- 
ite are readily found in the stools. • , 

’ 3. Intestinal Distomiasis.—In India the Euscioloptis { D'istoma ) liiiskii 
ins been found jn a.number of cases in (he small intestines. The Mtsmjani- 
nus heteropliyes has been found in'Kgypt and Japan. 

The Asiatic Amph is tome—(laslrodisnis (A mpliistnina) horn inis —a not 
mcommon parasite in India—is easily ‘recognized bv its large posterior sucker. 

4. Hseinic Distomiasis ; Bilharziosis.—One of (lie most important of para- 
dtie^iijpaseej c^us#d»by the filood lluke. Schislosomum liwmalobiuw or liil- 
|/i ania- Endemic lueniaturia lias been known for many years, 

jparticulajlfiBKEfopt, where in lS.II Hilliavz discovered tin' parasite.of’tho 
disease; Ii*ljPtjpsin South’and N'ftrth Africa, particularly the hitter, in 
Arabia, PerwaUatid the west coast of India. Imported cases are not very 
uncommon in Europe, and an occasional instance is met with in the United 
States. In "Lower Egypt it is met with in one third of all the autopsies. 
An Asiatic blood* fluke, Scliislosomnm japoninnn, has recently been discov- < 
’ered which differs in small details from the African variety. 

The parasite is singular among flukes as having the sexes separate, and 
the male usually carries the female in a gynaicophorous canal. The mode of 
entrance into the body is unknown, whether by the mouth, the urethra, or 
through the skin. The eggs arc very characteristic, oval in shape, 0.1 (J mm. lly 
0.06 mm., and one end has a terminal spine. The eggs hatch in water, hut the 
further development of the frec-swimming*embryos has not been followed. 
Taken into the body, possibly with water or on cresses, it reaches the portal 
veins, in which the worms are most commonly found, usually young speci¬ 
mens and uncoupled. *The males bearing the females creep to various parts, 
particularly the bladder and rectum. The eggs are laid in the’tissues, but 
wander, lifce other sharp foreign bodies, and escape with the urine and fieccs. 
A majority of them remain in the tissues and cause irritation, fibroid changes, 
and papillomata in the bladder and rectum. Collecting in tile bladder as 
foreign bodies they form the nuclei of calculi. 

Symptoms. —As is so often the case with animal parasites, they may 
cause no inconvenience. Irritability of the bladder, dull pain in the pori- 
namm, and hammluriy are the most frequent symptoms. A chronic cystitis 
follows when the walls of the bladder arc much thickened by flic irritation 
caused by the ova. The anaemia caused by the.hannorrliage is slight in com¬ 
parison withjthat J>f ankylostomiasis. When the rectum is involved there are 
•straining and tengsmus, with the passage of mucus and blood; in severe cases 
large papillomata and a chronic ulcerative proctitis. There may lie a chronic 
vaginitis. 

Of the complications, calculi in kidney and bladder are the most, impor¬ 
tant. Milton, Madden, and others of the Cairo School of Medicine have stud¬ 
ied carefully the surgical aspects of the disease. Periftrcthral abscess and 
perineal fistulse are very common in the chronic cases. 

.• Pew symptoms are caused by the presence of the parasites in the portal 
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veins, but there may be an advanced cirrhosis of a (llissoninn type d'ue to an 
enormous thiekening of the periportal tissues (Symmcrs). Tliiji author 
bus also reported an instance of the liilharzia in the pulmonary blood jn a ease 
of Bilharzial colitis, and the worms were found living®in ’the,pulmonar\ 
circulation. ■ t 

The diagnosis is readily made by landing the characteristic ova in thy 
bloody urine or in'the*blood ami mucus from the rectum. The Bilhnrzia may 
be present in the body for years without producing serious damage, and in 
slight infections the symptoms may disappear (Sandwitls), particularly in 
children. _ 

Schistosoma Japonicum vel Cattoi. —In China and Japan and in the Phil¬ 
ippines there is a disease characterized by cirrhosis of the liver, splenomegaly, 
ascites, dysentery, progressive anaemia, 'and sometimes by®localized ajfuepsy. 
It jeeurs extensively in one district of Japan, and is known as the “ Kata- 
yama’* disease. Woolley has met with it in the Philippines, and Catto in 
China. The parasite lives in the vessels of the Alimentary canal; the ova are 
smaller than those of S. liwmalobium, and have not the characteristic spinous 
ends. 

. Treatment. —We know of nothing which can kill the parasites in the 
* blood. Extract of male fern is recommended for the hamiaturia. The 
chronic cystitis and proctitis demand the usual measures for these disorders. 


D. DISEASES CAUSED BY CESTODES. 

( Ttrniaxis; lli/dalid Disease.) 

Man harbors the adult parasites in the small intestine, the larval forms 
in the muscles and solid organs. 

I. ‘INTESTINAL CESTODES; TAPE-WORMS. 

Tenia solium, or pork tape-worm. This is not a common form in 
North America. It is much more frequent in parts of Europe and Asia. 
When mature it is from 6 to 12 feet in length. The head is small, found, 
not so large as the head of a pin, and provided with four sucking disks and 
a double row of hooklets; hence it is called, in contradistinction to the 
ojher form in man, the armed tape-worm. To the head succeeds a narrow, 
thread-like neck, then the segments, or proglottides, as "they are called. The 
segments possess both male and female generative organs, arid at about the 
four-liundred-and-fiftieth they become mature and contain ripe ova. The 
worm attains its full growth in from three to three and a half'months, after 
which time the segments arc continuously shed and appear in the stools. The' 
segments are about 1 cm. in length and from 7 to 8 mm. in breadth. Pressed 
between glass plates the uterus is seen as a median stem with about eight 
to fourteen lateral branches. There are many thousands of ova in each ripe 
segment, and each pvum consists of a firm shell, inside of which is a little 
embryo, provided with six hooklets. The segments are continuously passed, 
and if the ova are to attain further development they must be taken into the 
Btomach, either of a pig, ot of man himself. The egg-shells are digested, the 
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x-lioobed embryos become.free, and passing from the stomach reach various 
arts of ihc body (the liver, muscles, brain, or eye), where they develop into 
le larvae or cysticerci. A hog ’under these circumstances is said to be 
[aglcd , nn*l the eyfil’cerei are spoken of as-measles or bladder worms. 

Tania solium receded its name because it was thought to exist as a soli- 
»ry parasite in the bowel, but two or three or even more worms Aiay occur. 

Tsenia »saginata or mediocanellata— unaritiefl, fat* or’ beef tape-worm, 
'his is a lunger and larger parasite than Tania solium. It is certainly the 
omnion tapt-worm of North America. Of scores of specimens which 1 
mve examined almost all were of this variety. According to lluren ger-Fern ml 
t has spread rapidly in western Europe, owing probably to the importation 
>f Wf and live-stock from tl'i; Mediterranean basin. It may attain a length 
if 20 feet, 8r*nioro. Tlie head is large in comparison with’ that of 

fo'ifia solium, and measures over 2 mm. in breadth. It is square-shaped 
and provided with four large syeking jlisks, but there are no booklets. The 
ripe segments are from 17 to IS mm. in length and from S to 10 mm. in 
breadth. The uterus consists of a lyodian stem with from fifteen to thirty- 
fix e latcraf branches, which are giuui oil’ more dichotomously than in Tania 
solium. The ova are somewhat larger, and the shell is thicker, but the two 
forms can scarcely be distinguished by their o\a. The ripe segments arc 
passed as in Tania solium, and are ingested bv cattle, in the flesh or organs 
of which the eggs de\elop into the bladder worms or cysticerci. 

Of other forms of tape-worm may be mentioned: 

pipylidium caninum (Tsenia eliiptica, Tsenia eucumerina). —A small 
parasite very common in the dog and occasionally found in man; the lame 
develop in tlie lice and lleas of the dog. , 

Hymenolepsis diminuta (Tsenia flavo-pnnotata). —This small cost ode was 
found in the intestine of a child in Boston, and has since been met with in 
twelve cases (Ransom).• It is common in rats. The lame develop in Japi- 
ilopirra and in beetles. 

HyTnenolepsis nana (Tsenia nana) occurs not infrequently in Italy. 
It is not vefy uncommon in the United States (Stiles). The Davainea mada- 
yusiaricnsis (Tania mudaijascaricnsis) is a rare form. 

Tsenia confnsa, a new species described by Ward. 

Bothriocephalus latus.— A cestodc worm found only in certain districts 
bordering on the Baltic Sea, in parts of Switzerland, and in Japan. Nicker¬ 
son has shown that it is common among the Finns in the Northwestern State*. 
The parasite is Jarge and long, measuring from 25 to 50 feet or more. Its 
bead is different from that of the, tamia, as it possesses two lateral grooves 
or pits and hap no booklets. The larva- develop’in the peritonaeum and linis- 
yles of the pike and other fish, and if has been shown experimentally that they 
grow into the adult worm when eaten by man. 

Symptoms. —These parasites are found at all ages, 'they are not uncom¬ 
mon in children' and are occasionally found in sucklings. W. T. I’laiit refers 
to a nuipber of cases in children under two years, and there is one in the litei- 
aturc in which it is stated that the tape-worm was found in an infant five 
days pld! 

. The parasites may cause no disturbance and are rarely dangerous. ,A 
knowledge of the existence of the worm is generally a source of worry and 
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anxiety; the patient may have considerable distress and complain* of ab¬ 
dominal pains, nausea, diarrhoea, and sometimes anaemia. Occasionally the 
appetite is ravenous. In women and in nervous patients the constitutional 
disturbance may be considerable, and we not in frequeflfty see gfeat mental 
depression and even liypbehondria. Various nervous phenomena, such a> 
chorea, convulsions, or epilepsy, are believed to be caused by the parasite*. 
Such effects. ho\tevc% are'very rafe. The Bolhriocephalun may cause a 
severe and even fatal form of anaemia, which has been described fully in, 
the monograph of Sehaumann, of Helsingfors. It has been suggested that 
the metabolic products of the worm .may have in some caseij a haemolytic 
action. 

The diagnosis is never doubtful. The presence of the segments, indis¬ 
tinctive.'" The ova, too, may be recognized in the stool* *It makes fern little 
difference as to the form of tape-worm, but the ripe segments of Tmnia sagi -, 
nata a're larger and broader, and show, differences in the. generative system as 
already mentioned. *' 

The prophylaxis is most important. Careful attention should be given to 
three points. First, all tape-worm segments should be burned; they should 
never be thrown into the water-closet or outside; secondly, careful inspection 
of meat at the abattoirs; and thirdly, cooking the meat sufficiently to kill the 
parasites. 

In the case of the beef measles, the distribution of the parasites, as 
given by Ostertag, shows that the muscles of the jaw are much more fre¬ 
quently affected than other parts—300 times, while oilier organs were infected 
but 55 times. Sometimes there are instances of general infection, fitiles 
slates that no exact statistics have been published for this country. In Ber¬ 
lin the proportion of cattle infected in 1892—’1)3 was about 1 to G72. Gobi 
storage kills the eysticercus usually within three weeks. The measles are 
more readily overlooked«in beef than in pork, as they do not present such an 
opaque while color. 

In the examination of hogs for cysticerei “particular stress should be 
laid upon the longue, the muscles of mastication, and the muscles of the 
shoulder, mvk, and diaphragm” (Stiles). They may be seen very easily 
on the under surface of the tongue. American hogs are comparatively 
free. In Prussia one hog is infected in about every 6157. Specimens have 
.been found alive twentv-nine days after slaughtering. In the examination 
<jf 1,000 hogs in Montreal, Clement and I found 70 instances of cysticerei. 
For full details with reference to the inspection of meat for animal parasites, 
the practitioner is referred to the work of Dr. Stiles, in Bulletin No. 19. 
United States Department o^ Agriculture, 1898. r 

Treatment. —For two days prior to the administration' of the reme¬ 
dies the patient should take a very light diet and have <thc bowels moved 
occasionally by a saline cathartic. The practitioner has the choice of a large 
number of drugs. As a rule, the male fern, acts promptly and well. The 
ethereal extract, in 2-drachm doses, may be given fasting, and followed in th< 
course of a couple, of hours by a brisk purgative. This usually succeeds in 
bringing away a large portion, but not,,always the entire wornw 

A combination of the remedies is sometimes very effective. An infusion 
is made of pomegranate root, half an ounce; pumpkin seeds, 1 ounce; poW- 
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<lered <ygot, a drachm; and boiling water, 10 ounces. To afi emulsion oi the 
male fem (a drachm of ethereal extract), made with acacia powder, *' mininw 
of croton oil are added. The patient should have had a low diet I he previous 
dfty and*have takerik-cdosc of salts in the evening. The emulsion and infusion 
are mixed and taken fasting at nine in the morning. 

The pomegranute root is a very ellicient* remedy, and may .be given as 
an infusion of the bark, 3_onnces of which may be mneemted in 10 ounces 
of - water amj ijien .reduced to one half by evaporation. The entire quan¬ 
tity Is "then takei\ in divided closes. Tt occasionally produces colie, but is 
a very effective remedy. The active principle of the root, pelletierine, is 
now much employed. It is given in doses of (> to 8 or even 10 grains, with 
a little tannin (grs. v) in sweetened water, and is followed in an hour by a 

pnrg&v. • •' 

J’umpkin seals are sometimes very ellicient. Three or 4 ounces should 
be carefully bruised and then macerated for twelve or fourteen lfou*s, and 
the entire quantity taken and*followed in an hour In a purge. Of other 
remedies, koosso, turpentine in ounce doses in honey, and kamala may bi“ 
mentioned. • 

Unless the head is brought awav, the parasite continues to grow, and 
within a few months the segments again appear. Koine instances are 
extraordinarily obstinate. Doubtless almost everything depends upon the 
exposure of the worm. The head and neck may be thoroughly protected 
beneath the valvula* eonnivenies. in which case the remedies may not act. 
Owing to its armature Twnia, solium is more dillicult to expel. Tt, is probable 
that no degree of peristalsis could dislodge the head, ami unless the worm Ts 
killed it does not let go its extraordinarily' firm hold on the mucous mem¬ 
brane. If hot water lie pul in the conn nodi- the worm is less likely to con¬ 
tract and be broken, a practice recommended by Celsius. 


n. SOMATIC T2ENTASIS. 

Whereas adult lamia may give rise to little or no disturbance, and rarely, 
il ever, prove directly fatal, the directions caused by the larvsp’or immature 
bums in the solid organs arc serious and important. There are two chief 
icstode larva* known to frequent man: (a) the ('i/xlicrrcux icllulosw, (be tana 
"I Twnia solium, and (h) the Echinococcus, the larva of Tumi a erbium on us. 
•’he Cysticcrcm turnin' sayinalw lias been found only two or three I line- 
m man. , 

Cysticercus Celluloses. —When man accidentally takes into his stomach 
• be ripe ova i>f Tlhiia solium lie is liable to become the intermediate host, 
•• part usually plpyed for tins tape-worm by the pig. Tlris accident may 
occur in an individual the subject of Twnia solium , in which ease the mature 
proglottides either themselves wander into the stomach or, what is more likely, 
are forced into the organ irj attacks of prolonged vomiting. Of course the 
accidental ingestion from the outside of a few ova is quite possible, and the 
1 lability of infection should always be borne in mind in handling -the seg¬ 
ments of the worn*. 

The symptoms depend entirely upon the number of‘ ova ingested find 



32 DISEASES DUE TO ANIMAL PARASITES 

tlu'_localities reached. In the hog the cystieerci pioiliur min liHle dih 

turbanee. The muscles, the eonneetive tissue, and the brain may be swarm 
ing with the measles, as they are called, ami yet the nutrition ,s maintained 
and the animal does not appear to Ik- seriously nu-o.^oded. ,lu the in¬ 
vasion period, if large numbers of tlu- parasites a 1 e 11 (li, an is, in a 
probability, tfonstitutional disturtianee; certainly this is six n in r ea . wmi 

fed with the ripe segments *f . 

Tn man a few cystieerci lodged beneath the skin or jn tbe jnuaclca gm_ 
no trouble, and in time the larva- die ind* become calcified I hev are occa¬ 
sionally found in dissection subjects or in post modems as ovoid Vlnte bodie- 
in the muscles or subcutaneous tissue.’ In Aineriea*they are very rare. 1 
saw but one instance in my post-mortem experience. Depending on tlujujm- 
ber and the locality specially affected, the symptoms may.l* grouped luJfTgen- 
eral, eerebro-spinal, and ocular. In too eases (ompiled by Stiles, the para 
site‘in.11 1 ?' was found in the brain, in 33 in the nni.-chs. in !) m the heart, 
in 3 in the lungs, subcutaneously in o.*in the luer in I. 

1. General. —As a rule the invasion ot the larva* in man. unless in very 
large numbers, does not cause verv deliifite svmplonis. Il oic.isiomilly hap¬ 
pens, however, that a striking picture is prodmed. A patient was adinittei! 
'to my wards very still’ and helpless, so much so that he had to be assisted 
upstairs and into bed. lie complained ot numbness and tingling in tie 
extremities and general weaknc". -o that at first he was thought to have a 
peripheral neuritis. At the examination, however, a number ot painful siibeii 
taneous nodules were discovered, which proved mi excision to Ik* the cystieerci. 
Altogether To could be felt siibeulaneoiisly, and trom the soreness and still¬ 
ness they probably existed in large number' in the muscles. There were none 
in his eyes, and he had no brain \v inptoms. 

2. Ckukbuo-spixal.—R emarkable evmptnni' may result from the preseim 
of the cystieerci in the jirain and cord. In the silent region they may he 
abundant without producing any symptom-. I have in my possession the 
brain of a pig containing scores of “ mea'lc'." yet the animal in tlje few 
moments in which I -aw it ju-t prior to death did not present nnw symptom- 
to attract attention. In the ventricles of the brain the evstieen-i inav attain 
a considerable size, owing to the fact that in region- in which they are unre¬ 
strained in their growth, as in the peiitomenni. the bladder-like hodv grow- 
freely. When in the fourth ventricle, remarkable irritative svmptoms mav In- 
produced. In 1881 I saw with Iriedlander in Iterlin a ea-e from Rie"- 
wards in which during life there bail been symptoms of dialieles and aimm 
alous nervous symptoms. Post mortem, the ev-lieerens wa* found beneath 
the valve of Vieusscns, pressing upon the Moor of the fourth ventricle. 

3. Ocular. Since von Graefe demoiislrated the presence of the ey-lien- 
cus in the vitmAis humor many eases have 1 m>hi placed on.reeord, as’il i- a* 
eondition easily recognized. 

Except in the eye, the diagnosis ran rarelv he made; when the evstirrni 
tbrooa^^r 1 "’ ° n f ’T bft 0Xf i>, ‘ 1 - U pos-illle that when IlU.liere.; • 

. . ..«-• 

. 
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or 5 nun. in'length, consisting of only three or four segments, of which 
the tcrminnl one alone is mature, and liaS a length of about 2 mm. and a 
breadth*of O.ti mm. The head,is small and provided with four sucking 
disks afld a rosLeil*!in with a.iloublc row of booklets. This is an exceedingly 
rare paras ft c in the dog. Cobbold states that he has never met with a natural 
specimen in England.' Leidy had not one in»his large collection., I have not 
loot with an instance in America; Curtice, o£ Washington, found it once in 
'an America!} dog. The worms are so small that they may be readily over¬ 
looked, sinfe they form small whit*, thread-like bodies closely adherent among 
the villi of flic small intestines. The ripe segment contains about 5,000 eggs, 
which attain^heir development in the tolid organs of various animals, particu¬ 
larly the hog and ox. more rarely the horse and the sheep. In some countries 
ma'ITSii a common jnlcrmoifinte Inai, owing to the accidental ingestion of 
the,ovn* 

Duvkmh’IIKNT.— The little six-liopkedembryo, freed from the egg-^hefl bv 
digestion, burrows through t^i*inlcstihal wall and Teaches the peritoneal cav¬ 
ity or the muscles; it mnv enter the portal vc—els and be carried to the liver. 
It may enter the systemic vessels, and, pa-sing tin* pulmonary capillaries, as it 
is protoplasmic and ela-tic, may reach the brain or other partsj Once having 
reached its destination, it undergoes the following changes: The booklets* 
disappear and the little embryo is gradually converted into a small cyst which 
presents two distinct laver;—an external, laminated, euticular membrane or 
capsule, and an internal, granular, parenchymatous layer, the endocyst. The 
little evst or vesicle lontanis a dear fluid. There is more or less reaction in 


the* neigh boring tissues, and the cyst in time has a fibrous investment. W’liftn 
tins primary cyst or \e-icle has attained a certain size, buds develop from 
the parencbvmatoiifc layer, which are gradually converted into cysts, present¬ 
ing a structure identical with that of the original cyst, namely, an elastic 
chitinous membrane lined with a granular parenchymatous layer. These sec¬ 
ondary or daughter cys't- are at first connected wit/? the lining membrane of 
the primary cyst, but are soon set free, in this way the parent cyst as it 
grows mav contain a dozen or more daughter cysts. Inside these daughter 
cysts a similar proee— may occur, and from buds in the walls granddaughter 
cysts are developed. From the granular layer of the parent and daughter 
cysts luids arise* which develop into brood capsules. From the lining mem¬ 
brane the little outgrowths arise and gradually develop into biVlies known as 
scolices, which represent in reality the head of the Ttmia eehinococtux and 
present four sucking disks and a circle of booklets. Each seolex is capable 


when transferred to tin* intestines of a dog of developing into an adult tape¬ 
worm. 'I'lie difference lietwecn the ovum of,an ordinary tape-worm, such 
as Tecum solium , ftnul Tecum echinococcus is in this way very striking. In 
•the former ease tjie ovum develops into a single larva— ('i/sliccrcus celluloses 
-whereas (lie egg of Tecum echinococcus develops into a cyst which is capa¬ 
ble of multiplying enormously and from the lining membrane of which 
millions of larval (ape-worms develop. Ordinarily in man the development of 
'be eeliinoeoeeus takes place as above mentioned and by an endogenous form 
in which the secondary and tertiary cysts are contained \Vithin the primary, 
f»ut in animals the formation may lie differentAas the buds from the primary 
cyst penetrate lietwecn the layers and develop externally.’forming the exoge- 


4 
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nous variety. third form is Uic imiitilniular erhinoeocriis. in wli'irli form 
the primary cvsl Imds develop which are cut oil completely mid.are sur 
rounded hy tliiek capsules of a coiincelnf* tissue, which join togejher apd 
ultimately form a hard mass represented In. strands fft ronnw.tivc tissue 
enclosing alveolar spaces "aliouMhe size ol peas or a Jiille largci. In these 
spaces are'found the remnants of the echinococcus cyst, occasionally tlm 
seoliees or booklets, But thdy lire oltcn sterile. 

The fluid is limpid, nou-albuininoiis; .-pecilic gravity tt>< 1.005), occa„ 

sionally higher. It may contain sugar and suninic acid,'and ivller repeated 
tapping of the cyst, alhuinin. When .not degenerated, the livWutid heads m 
the characteristic booklets are found in the contents ol the cyst. 

Changes in the Cyst.— It is not known delinitely how long the ejjlrino 
coccus remains alive, probably many years, possibly as4ong as twenty year- 
Tlw most common change is death and tin 1 gradual inspi-salion ol the confenl -., 
and conversion of the cyst into a ma-'pmtumjng putty-like or granular mate 
rial which may be .partially calcified. Henman?.- m the chilinous cy.-t wall or 
hooklcts may be found. These ob-oletj* hydatid c\-|s are not itilrcquentlv 
found in the liver. A more ,-eriou- termination i- rupture, which may lake 
place into a serous sa<, or perforation may lake place externally, when the 
cysts are discharged, as into the hromhi or alimentary canal or urimuv 
passages. More unfavorable are the m-tances in which rupture occurs into 
the bile-passages or into the inferior cava. Ilecinerv may lollow the ruptuo 
*and discharge of tin* hydatids externally. Sudden death ha- been known to 
follow the rupture. A third and very serious inode of termination i- siip|pira- 
tion, which may occur -pontaneously or follow rupture and is found mo-i 
frequently in the liver. . 

(lEOGItU’lllCAL DlsTItllit Tiox Of Tilt: Hi III vococci s.—The di-ea.-e pre¬ 
vails' most extensively in those countries in wlinh man i- brought into elo-i 
contact with tin* dog, paUictilarlv when, as in Au-traKa, the dog- are used for 
herding sheep, the animal in which the lanal form of Tuni-i <•< hinncmi »-■ i~ 
most often found. In Iceland the ca-es are verv numerous. In Kurrtpe tin* 
disease is not umonmion. In (treat Hritain and in North Aftieriia it i- 
rare, and a (nujority of the ca-es are in foreigners, Statistics of the preva¬ 
lence of the disea-e in America have boon published by O-ler (1882). Som¬ 
mer (1895- 90), and by Lyon (15)02). win. ha- lollected 211 i a-es. Of the-o, 
130 cases were in foreigners; in 92 the nmionulitv wa- not stated; In wen* 


negroes; 2 ( anadians, and onlv 1 a native American. Fiftv-six oases oi - 
ettrred in Manitoba, in which province there is a large settlement of Icelander-, 
who have brought the disease with them. Onlv one in-tanee is known in a 
Canadian-born offspring of an Icelandic emigrant. * 

Dis'iitim I’KiN in the •T5oi)Y.—Ol 1.031 ease- comprised in the statisti.- 
of Davaine, Jldeker, binsen, and Nei.—er, the partt-ile existed in the liver m 
820, in the lung or pleura in 137; in the abdominal organs, including th* 
kidneys bladder, and genitalia, in 331; in tin* m-rvou- sv-teifi in 122; in lb- 
circulatory system in *12; in other organs 179.* Of (bo 211 cases in Lv«n‘< 
senes u. this country the liver was the -cal in 177, and the omentum, pc 
onea cavt y, and mesentery in 20. In 11 cases cysts were passed tier r<ylam* 

urethrTm" ^ ,m0klelS WCrC ,,,( l'''<toratcsl,'and in 2 cases passed 
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Syntptoms. —1. I h datum of tujs Livjiifc—Small cysts may cause no dis¬ 
turbance*, large and growing cysts produce signs of tumor of the liver with 
gpeat increase in tlic size of the oTgan. Naturally the physical signs depend 
much upoL* the situation of the growth. Near the anterior surface in the 
epigastric region the tumor may‘form a distinct prominence and have a tense, 
(inn feeling, sometimes with fluctuation. A not infrequent sit&ation is to 
the left oPthc suspensory ligament, the’resultiftg’tumor’pushing up the heart 
.and causing "aiPcxti'lisivo area of dullness in the lower sternal and left liypo- 
diondriae rogions.’ In the right lobe, if the tumor is on the posterior sur¬ 
face, the enlargement of the organ is chiefly upward iuto the pleura and the 
vertical area of dulness in the posterior axillary line is increased. Supcr- 
tieWkcysts may gi\e what is.known as the hydatid fremitus. If the tumor) 
is pal pitted lightly xvfth the finger' of the left hand and percussed at the same 
time with those of the right, there k felt a vibration or trembling movement! 
which persists for a certain time. It if not alwavs present, and it is doubtful 
whether it is peculiar to the hydatid tumors or is due, as Rfianeon held, to the 
collision of (lie daughter cysts. Very large cysts are accompanied by feelings 
of pressure or dragging in the hepatic region, sometimes actual pain. The 
general condition of the patient is at lir-t good and the nutrition little, if at 
all, interfered with. Viile-s some of the a< eidents already referred to occur, 
tin 1 symptoms indeed may lie trifling and due only to the pressure or weight of 
tlte tumor. 

Historically, one of the most interesting cases is that of the first Lord 
Shaftesbury (Achitopel). who had a tumor below the costal border for maijv 
tears. It suppurated and ttie opened by the philosopher John Locke, his 
plttsieian. who desi rifle- with great detail th<j esiape of the hladder-likc bodies. 
Among till* Shafteslain papers in the Iteiord Ollice are several other eases col¬ 
lected !>v Locke; the di.-ea-e may have been more common in England at that 
period. * * 

Suppuration of tI k' «y~t changes the clinical picture into one»of pyaemia. 
There* are' rigors, sweats, more or less jaundice, and rapid loss of weight. 
Perforation may occur into the stomach, colon, pleura, bronchi, or exter¬ 
nally, and in some instances recovery has taken place. Perforation has occurred 
into tlte |>ericardiiim and inferior vena cax.i: in the latter ease the daughter 
cysts have been found in the heart, plugging the tricuspid writhe and the 
pulmonary arterv. Perforation of the bile-passages eati-es intense jaundice, 
and may lead to suppurative cholangitis. * 

An intorestipg symptom connected with the rupture of hydatid cysts is the 
"icurreiK-o of urticaria, whnli may a No follow aspiration of the cysts, 
itrieger lias separated a highh toxic material front tlte fluid, and to it the 
.Minptoms of poisoning may he due. • 

/‘ifljjtfninn — t * > v |- of moderate size may exist without producing symp- 
i"ins. Large multiple eehinoioeei may cause great enlargement with irregu- 
larity of the outline, and such a condition persisting for any time with reten- 
1 'ou of .the health and strength suggests hvdaltd disease. An irivgulai .pain¬ 
less enlargement, partieularlx in the left loL>. or the presence ol.a arge. 
Smooth, fluctuating tumor of the epiga-tifl region is also very suggestive, 
and in this situation, when nree-il.le to palpation, it gives a sensation of a 
* snoot h elastic growth and possibly also the hydatid tremor, \\hcn suppu- 



36 


DISEASES DUE TO ANIMAL 1‘Alt A SITES! 


I 

ration occurs the clinical picturefis really that of abscess, and only I fie exist¬ 
ence of previous enlargement of the liver with good health would point to tin- 
fact that the suppuration was associated with hydatids. m byphilis may p»> 
dytee irregular enlargement without much disturbance in the hfcalth, some 
'times also a very definite tumor in the epigastric region, bgt this is usually 
firm nnd not fluctuating. The cliujcal features may simulate cancer vet', 
closely. In a case wfiieli I reported the liver was greatly enlarged and then 
were many nodular tumors in the abdonnjn. The post ifiortem showed cnor-" 
mous suppurating hydatid cysts in the left lobe of the liver which hail 
perforated the stomach in two places* and also the duodennnt! The omen¬ 
tum, mesentery, and pelvis also contained numerous cysts. As a rule, the 
clinical course of the disease would sulfice to separate it pearly from cfTtler 
Dilatation of the gall-bladder and hydronephrosis have both been fhistaken 
foi» hydatid disease. In the fonner flic mobility of the tumor, its shape, and 
the mucoid character of the contents tuiflice (y the diagnosis. In some in¬ 
stances of hydronephrosis only the exploratory puncture could distinguish 
between the conditions. More frequent is the mistake of confounding a 
hydatid cyst of the right lobe pushing up the pleura with pleural effusion of 
t the right side. The heart may be dislocated, the liver depressed, and dulne—. 
feeble breathing, and diminished fremitus are present in both condition 
Frcriehs lays stress upon the different character of the line of dulness; in tin 
echinococcus cyst the upper limit presents a curved line, the maximum of 
which is usually in the scapular region. Suppurative pleurisy may he caused 


by the perforation of the cyst. If adhesions re-ult. the perforation take- 
place into the lung, and fragments of the cysts or small daughter cysts nun 
be coughed up. For diagnostic* purposes the exploratoty puncture should 
be used. As stated, the fluid is usually perfectly clear or slightly opalescent, 
the ft'action is neutral, and the specific gravity varies from LUtto to l.nnp 
It is non-albuminous, bfft contains chlorides and sotftelimes traces of sugar 
Ilaoklcfij^nttiy be found either in the clear fluid or in the suppurating eist- 
Thcy are sometimes absent, howeier. a- the r\-t mav lie sterile. ^ 

2. Echinococcus or tiik Fi:si>ii;atouy Sv-n:\t. — Of 80!) eases of single 
hydatid eyst»eol looted In Thomas in Australia, the lung was affected in Fit 
cases. Of 241 American cases, in 10 the pleura nr lung was affected. The 
lame may d»\elop primarily in the pleura and attain a large size. The 
s} nip toms are at first those of compression of the lung and dislocation of the 
heart. The physical signs are those of fluid in the pleura. The line of dul¬ 
ness may be quite irregular. As in the eehinoeou ns of the ljver, the General 
condition of the patient may be excellent in spite of the existence of extensive 
dtseasc I leur.sy is rarely excited. The cysts may befome.inflamed and 
perforate the elu?st wall. Cary and Lyon have analyzed 40 cam of primarv. 
ee imoeoccus c)fct of the pleura; death refills in a majority of the eases from 
the toxaemia following the rupture and the absorption of the fluid or from 
tlie sepsis following suppuration. 

Echinococci occur more frequently in the lung than in the pleura. I! 
nail, tjiey may const for some tune without causing serious symptoms. I - 
hmr growth they compress the lung and sooner or later lead'd, inllamin.l 
tom presses, oft.*, to gangrene, flII( | th „ formation of cavities which conin' 
the bronchi. Fragments of membrane or small cvsU „,. v t„. „„»«.*«r,trd 
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Tltrmojahago is not infrequent. Perforation into the pleufa with empyema 
is common. A majority of the ease* are regarded during life as either phthi¬ 
sis or gangrene, and it is only flip detection of the characteristic membranes 
of the booklets which leads to the diagnosis. Of a series of 31 cases, 17 recov¬ 
ered ; 5 of tl >e eases suppurated (('. 11. Fleming, Victoria, personal communi¬ 
cation). » , 

3. Key inococci s of the Kidneys. —In Jh<; collected, statistics referred 
to above, the^epito-urinary system comes second as the seat of hydatid disease, 
’though here'the flection is rare in comparison with that of the liver. Of 

the 3*11 Aiu’erican cases, there were 17 in which the kidneys or bladder were 
involved. '1'fie kidney may be conven'ed into an enormous cyst resembling a 
hydronephrosis. 

* T ha; diagnosis is.only pos’sible byjmncture and examination of the fluid. 
The cyst may perforate into the pelvis of the kidney, and portions of the 
membrane or cysts may he di-chaiged with the urine, sometimes 'producing 
renal colic. 1 have reportet^ ft ea-e hi which for many months the patient 
passed at intervals numbers of small cysts with the urine. The general health 
was little if at all distuibed, except by the attacks of colic during the passage 
of the parasites. 

4. Kciiixm <><< t s or the Xr.uvors System. —The common cystic disease* 
of the choroidal plexuses has been mistaken for hydatids. Davies Thomas, of 
Australia, has tabulated 37 cases, including some of tbe < 'ystu vri i/s u’llu- 
Itmr. According to lit* statistics, the cyst is more common on the right than 
on the left side, and is most frequent in the cerebrum. 

"The symptoms, very indefinite, as a rule, are those of tumor. Persist eh t 
headache, convulsions, either limited or general, and gradually developing 
blindness have been prominent features in* many eases. 

Hultilocular Echinococcus. —This form merits a brief separate descrip¬ 
tion, as it (lifters so jcmarkahly from the usual type. It has been met 
with onlv in Bavaria. Wurtcmberg. the adjacent districts of Switzerland, and 
iii the Tyrol, l’ossctt has reported 13 iases from von liokitansky's clinic* at 
Innsbruck. In the 1'nited States six eases have been described, chiefly in Ber¬ 
mans. 1 tela field and lTuddcn's patient had lived there five years, and for a 
year before his death had been jaundiced. A fluctuating tumor was found 
in the right flank, apparently eonneited with the liver. This was opened, and 
death followed fintii lueniorrhage. In Ocrtcl's case the patient Itad lived there 
ten years. He vva- deeply jaundiced, and had a tumor mass at the right bor¬ 
der of the liver, vvliuli was enlarged. Bacon resected a cyst from the left lotio 
of the liver. The primary tumor presents irregularly formed cavities sepa¬ 
rated from each other by strands of connective tissue, and lined with the 
ci hiiiococcus'inciiiTiriiiic. The cavities are tilled with a gelatinous material, so 
“that the tumor has very much the appearance of an alvoolhr colloid cancer. 
It is quite possible Unit a special form of tienia echinococcus represents the 
adult type of tins peuiliar parasite. This form is almost exclusively confined 
to the liver, and the sym|4oms resemble more those ot tumor or cirrhosis. 
The liter is, ns a rule, enlarged and smooth, not irregular as in presence of 
J lie ordinary echinococcus. Jaundice is a common symptom. 1 lie •spleen is 
usually enlarged, there is progressive emaciation, and toward the dose ha?m- 
brrhnges are common. 
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Treatment of Echinococcus ^isease. —.Hedicinos arc of no avail/ I’osi 
mortem reports show that in a considerable nnmher ol cases thc <f parasil. 
dies and the cyst becomes harmless. Opcmthe measures should !«',resort^,; 
to when the cyst is large or troublesome. 1 lie simple aspiration # oI the* con¬ 
tents has been successful tn a large numbered! cases, and as it is not in ant 
way dnngereus, it may be tried’before the more radical procedure of incision 
and evacuation of*the*eys(s. • Suppu rift ion has occasionally billowed the punc¬ 
ture. Injections into the sac should not he prodi.-cd. Willi modern methods 
surgeons now open and evacuate flic' echifiococciis cysts with grpat Imldiicss, 
and the Australian records, which arc the most inimcrons aml,importmd on 
this subject, show that recovery is the rule in a large proportion of the eases 
Suppurative cysts in the liver should he ireatfd as abscess. Naltirall^flie 
outlook Is less favorable. The practical'li-catniciil of In4afid disease has been 
greatly advanced by Australian surgeons. The works of the Australian 
physiemns James tlraham and Thomas may he consulted for interestin'* 
details in diagnosis and treatment. 


E. DISEASES CAT\SJyD BY NEMATODES. 

I. ASCARIASIS. 

Ascari* lumbricoides, the most common human parasite, is found c-liiellv 
iij ehiklren The female h from 7 to 111 in, 1,,-. in length, the male from 
to 8 inches, in form it is cylindrical. ]»«»nn*-d at Imth ends, with a ycl- 
lowtsh-browri. sometimes a slightly mid,si, -color. Four.longiludinal hand- 

folr ’ a " d ' ' h Stl ''f wl t, ' illl " , ' l '' < ' l . v - 'Ul 1 -: <•'■'. "bid, are someth,,,- 
fonna m large numbers ,n the heccs. arc small, brownish-red color elliptic al 

: tursvrft* V " ,y " ,vi " >,,v —"• ^h’anSK 

nun. in widjh. he life history has been demonstrated to |„. •• d u - C ct ”-i e 

;t, rL T "" rr- ..... 

swaunuestim. Uualh not more tlmn one or two arc present l„ft occasion 

4 ^ r 1 -""";-""- . .. -r.,.,, 

Montreal'Oen^ T 1, i ' " ln ' m , "" aU V" <>'T<r.ment of'the 

,L ciJlctzitrtt;:!;r:tr.; -t '™-...- 

reaches the larynx, and has been knmu, 1 lllc ' von » 

into the trachea, to eau*e gangrene of t|Vliim*"' -pf' "►P'O'xin. or,.passing 
Eustachian tube m,d appeal at the cu,,j n,e-,la Tl"^ T""* 11 , ll "' 

found in extraordinary numhers in the bile-du ' |' VV"',T .. . 

exist in the Dunuytren the Wistm- It .“V 1 ", , >' ,| "tirkahle specimens 

*— ch.iZ^t*l"tr < st'J'.M"” 1 

their importance in causing abscess of the' by*' T-I “ U,,nti,m !° 
markings, strangulations, on the round worm as if tl.ov .nM ^ ,0rl ^' rt ‘ l,n 
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haiiilliag specimens, is formed by the round worms, l’eipe? and others sug¬ 
gest the nervous symptoms, sometimes resembling those of meningitis, 
aye duetto this poison. Chauffard, Marie, and Tauehon have gone still fur- 
tlier, and jeport af remarkable condition of fever, intestinal symptoms, foul 
breath, and intermittent diarrhya in connection with the presence of lum- 
Jirieoides. They call it typho-lumbricosis. The febrile condition may con¬ 
tinue for a month or more. There may be eosinophilia to>25 per cent to 30 
per cent, apd in some cases a marked ana>mia. The question of the toxins 
produced by,intestinal parasites is Mill an open one. 

A few papsites may cause no disturbance. In children there are irrita¬ 
tive symptoms usually attributed to worms, such as restlessness, irritability, 
piclyng at the nose, grinding of the teeth, twitchings, or convulsions. 

Treatment.—Santonin can be givtm, mixed with sugar, in doses'of from 
one* half to one grain for a child and two to three grains for an adult, fol¬ 
lowed by a calomel or a saline purge. The dose may be given for tiiree or 
four days. An unpleasant eJtn’sequence which sometimes follows the admin¬ 
istration of this drug is xanthopsia or yellow vision. 

Oxyuris Vermicularis (Threadworm; Pin-worm) .—This common para¬ 
site occupies the rectum and colon. The male measures about 4 mm. in 
length, the female about 10 mm. They produce great irritation and itching,' 
particularly at night, symptoms which become intensely aggravated by the 
nocturnal migration of the parasites. The oxyuris may traverse the intes¬ 
tinal wall, and has been found in the peritoneal cavity, where they may form 
verminous tubercles in Douglas’s fossa or peri-rectal abscesses. 

The patients become extremely restless and irritable, the sleep is oft£n 
disturbed, and tinge may be loss of appetite and amemia. Though most 
common in children, the parasite occurs at* all ages. 

The worm is readily detected in the fares. Infection probably takes,place 
through the water, or possibly through salmis, such ps lettuce and cresses. A 
person the subject of the worms passes ova in large numbers in tlye feces, And 
the possibility of reinfection must he scrupulously guarded against. 

The treatment is simple, though occasionally there are instances in which 
all forms of medication are resisted. A case is mentioned of,a gentleman, 
aged forty, who bad MiH'ered from childhood and had failed to obtain any 
benefit from prolonged treatment by many helminthologists. Santonin may 
be used in small do-es. and mild purgatives, particularly rhubarb. Large 
injections containing carbolic acid, vinegar, quassia, aloes, or turpentine myy 
be employed. In children the use of cold injections of strong salt and water 
is usually cflicacious. They should lie repeated for at least ten days. In 
giving the injection care should be taken to have the hips well elevated, so 
that the fluid can he retained as long ns possible, l’or the intense itching 
and irritation afnight, vaseline may be freely used, or belladonna ointment. 
The “cat” ascuris and the “dog" ascaris are occasional parasites in man. 

if. TRICHINIASIS. 

• The Trichina spiralis in its adult condition lives in the small Intestine. 
'J’he disease is produced bv the embryos, which pass from the intestines and 
J'ety.'h the voluntary muscles, where they finally become encapsulated larva;— 
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muscle trichina'. It is in the migration of the embryos (possibly from feiuson. 
produced by them) that the group of symptoms known us trichifiliisis b 

produced. f 

The ovoid cysts were described in human muscle by Tiedoinaim in 18 
and by Hilton in 1832; the*parasite was ligurfM and named by Richard Owen. 
Leidy in 18ft described it in the pig. # Kor a long time the trichina was looked 
upon as a pathological curiosity; lmt in 1 S<»0 Zenker discovered in'u girl in 
the Dresden Hospital, who had symptoms <4 typhoid fever* lmtli flit intestinal 
and muscle forms, and established their connection with a’scrioiw and often 
fatal disease. • * 

Description of the Parasites.— (a) Adult or intestinal form. The female 
measures.from 3 to -t mm.; the male, l.,I mm., and lias twp little proje<*mn-. 
from the hinder end. * 

•\ (6), T he larva or muscle trichina is from 0.U to 1 mm. in length and 1u> 
coiled m an ovoid capsule, which is at first'translucent, hut suhsequemh 
opaque and infiltrated with lime salts. The worm presents a pointed head 
and a somewhat rounded tail. 

When flesh containing the trichina 1 is eaten lu man or by any animal in 
which the development can take place, the capsules arc digested and the 
trichina; set free. They pass into the small intestine, and about the third 
day attain their full growth and become sc.vnalh mature. Virchow's experi¬ 
ments have shown that oil the sixth or seventh dnv the embrvos are fuliv 
developed. The young produced I)} each female trichina have been estimated 
a»several hundred. Louekart thinks that various broods are developed in 
succession, and that ns many as a thousand embryos may he produced bv a 
single worm The time from tho.ingestion of the ilesh containing the muscle 
trichina; to the development of the brood of embryos in the intestines is from 
^even to nine days The female worm penetrates the intestinal wall and the 
embryos are probably discharged directly into the Ivnfph spaces (.Wkanazv) 
thence into flic venous system, and bv the blood stream to he muscles whb b’ 

Zl“n f V. ..™.i till 

moile of transmission in an exhaustive monograph, and he gives strong argu¬ 
ments in favor of the transmission through the ldoo.1 stream. \ ft,.,", ,fre 
imimary migration in the intermuscular connective fiss,„. #», „ 1 " 

aml in al,out Uvn 

afi ovoid cap^te n de5^„rj^S "rf* " 

worms may be sec, within „ si.He " t , 0 > | < «r four, 

has been estimated to fake about six vvcel vr: , " lu ’ a ] ,su,at, °" 

do not undergo further chan-re r-i .o' .7 " n n "' s<,,e!< fhe parasites 
ultimately lime stilts are deposited ViH™ l te 1 "!' 11 ' Womos * hickpr » nni1 
man xvithin four or five monfhs 


... .f, him: pi,ice in 

years. The calcification r on decs' the t "• l "‘ for many 
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different s|i<vi('s of animals (Stiles). Medical literature'abounds in rofer- 
rnct^to its presence in fisli, earthworms’ etc., but these parasites belong to 
other genera. Iu-.fiuenl examinations for the parasite it is well to remember 
’t|iat (lie “ cell b*dj ” of the anterior portion of the intestine is a diagnostic 
erilcriou oX the T. /spiraUs. Experimentally, guinea-pigs and rabbits are read¬ 
ily infected by feeding (hem with muscle containing the larvaj form. Dogs 
are infected with difficulty ; mb moro.roadilvi .Experimentally, animals some¬ 
times die of tjie djseasc if large number* of the parasites have been eaten. In 
the hog the (riehjnie, like the ev*t j en i. i a use few if any symptoms. An animal 
the muscles of which are swarming with lning trichina 1 may be well nourished 
and healthv-liioking. An important'point also is the fact that in the hog the 
capsule does not readily become calcified, so that the parasites are not visible 
as injhe hiimanoikUseles. ’ • 

. Incidence. — Man i* infected by eating the flesh of triehinous hogs. In 
Germany, where a thorough and systematic microscopic examination ’of all 
swine ilesh is made, the pn^iortion oT triehinous hogs is about 1 in 1.852. At 
the Merlin abattoir, where the microscopic examination is conducted by a 
staff of oxer eighty men and wonidn. two portions are taken from the abdom¬ 
inal muscles, from the diaphragm, and from the intercostal muscles, and one 
piece from the niu-i les of the larynx and tongue. A special compressor is 
used to Hatton the fragments of the muscle, and the examination is made 
with a magnifying power of from ID to IDO diameters. Statistics are not 
available in England. In America inspections have been made since 1892. 
The percentage of animal' found infected ha* ranged from 1.04 to 1.95. 

in ISStl, in conjunction with A. \V. Clement, I examined 1,000 hor^c at 
the Montreal abattoir, and found only 1 infected. 

Modes of Infection. — The danger of infection depends entirely upon 
the mode of preparation of the flesh. Thorough cooking, so that all parts 
of the meat reach tin;boiling point, destroys the parasites; but in large joints 
the central portions are often not raised to this temperature. The frequency 
of the disease in different countries depends largely upon the habits of the 
people 1 is the preparation of pork, in North (lermany, where raw ham and 
W'nrst an 1 freely eaten, the greatest number of instance's have occurred. ’ In 
South (lermany. France, and England cases are rare. In the United States? 
the greatest number of persons attacked have been Germans. Salting and 
smoking the Ilesh are not always siillieieiit. and the Havre experiments showed 
that, animals are readily infected when fed with portions of the piekletj or 
the smoked meat as prepared in America. Carl ITaenkel, however, states 
that the oxp5rimenls on this point have been negative, and that it is very 
doubtful if unerases of trichiniasis in Germany have been caused by Amer¬ 
ican pork. ‘Germany has yet to show a single ease of trichiniasis due to pork 
of unquestioned American origin. 

Frequency of Infection. —II. U. Williams, of Uutfalo, made a thorough 
study of the 1 , muscle from 505 unseleeted autopsies, and found 2' eases of 
trichiniasis, 5..'! per cent* The subjects had all died of cause's other than 
trichmiasis. This important study shows how wide-spread is the disease, 
nnd that in reality we frequently overlook the sporadic form, a mistake which 
is now loss often made, owing to T. II. Brown's discovery of the associated 
eosinophiliu. 

S 
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Hie disease often occurs in endemics, a large number of piM-soiift'hofng 
infected from a single source. Among (lie lies! known of these, one ogrurred 
at Hfid^rslebcn, in which there were 3iiT persons alteeied, and anojher 
Umcrsleben, iu which there were 250 persons atiackcd. The extensive out¬ 
breaks of iliis sort have belli, with few exceptions, in Morlli (lerniany, and 
they are a comment on the ineflffcieney of (lie inspection. The statistics on. 
the subject in the ffnitfcd State* by Alfred Mann, iiy the late If. A. .Packard, 
of Philadelphia, and more exhaustively by ('. W. Stiles, who •states that up 
to 1893 there was a total of 10!) eases; since then he says, in p. letter, 1898, 
tliere have been 40 or 50 cases reportejl. lie thinks that 000 .would cover 
the total number reported to that date. According to States. New Aork 
heads the list with ISO cases; Illinois shows 110,; Maseaehusetts v 115; Iowa, 
108. No doubt many cases escape detection, and the jiisfaSe is not vary un¬ 
common. .The sporadic cases are often overlooked, favempuses oeeiirred’in 
my wartls within a few years. , . , , 

Symptoms. —The ingestion of triehinous tle.fi i. iu>r , ftf*(ifcrily followed 
by the disease. When a limited number aye eaten only a few embryos pass to 
the muscles and may cause no symptoms. Well-characterized cast's present 
a gastro-intestinal period and a period of general infection. 

Tn the course of a few days after eating the infected meat there are signs 

gastro-intestinal disturbance—pain in the abdomen, loss of appetite, vomit¬ 
ing, and sometimes Ujarrlnca. The preliminary symptoms, however, are by 
no means constant, and iu some of the large epidemics cases have been ob¬ 
served in which they have been absent. In other instances the gastro-intestinal 
features have been marked from the outset, and the attack has resembled 
•cholera nostras. , Pain in dilfercuj: parts of the body, general debility, and 
weakness have been noted in some of the epidemics. 

Tire invasion symptoms occur between the seventh and the tenth day, 
’sometimes not until the md of-the second week. There is fever, except in 
very mild cases. Chills are not common. The thermometer mav register 
102° or 104°, and the fever is usually remittent or intermittent. The migra¬ 
tion of the parasites into the muscles excites a more or less intense 1 myositis, 
which is characterized by pain on pressure and movement, and by swelling and 
tension of the muscles, over which the skin may he (edematous. The limbs 
are placed in the positions in which the muscles arc in least tension. The 
involvement of the muscles of mastication and of the larynx may cause diffi¬ 
culty in chewing and swallowing. In severe cases the involvement of the dia¬ 
phragm and intercostal muscles may lead to intense dyspnoea, which sometimes 
proves fatal. <lidcma, a feature of great importance, may lie early iu the fuee, 
particularly about the eyes. Later it occurs in the extremitrs wlion the swell¬ 
ing and stiffness yf the muscles are at their height.■ Profuse sweats, itiiigling 
md itching of the skin, and in some instances urticaria, have been described. 

BXiflflO.—A marked leucoeytosis, which may reach above .40.0(10, is present. 
\ special feature is the extraordinary increase in the number of eosinophilic 
-ells, which may comprise more than 50 per cent of all the leucocytes. There 
vere in fpur years, in the Johns Hopkins Hospital, 7 eases in which this eosin- 
•philia was most pronounced. In 4 of them the diagnosis was actually sug- 
;ested by the great, in crease in the eosinophiles; in 1 ease they reached 08. 
>er cent of the total number of leucocytes. 
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r .J|Lk general ttttkiiion is much disturb'*! and the'*patiaui. becomes ennmi- 
4iai/in>d often juiiumie, particularly in the protracted eases. The patellar 
tfcnrtoft'rellex may^ be absent. ’ TJie .pajjents are usually conscious, except in 
cases of very intense infection, in which the delirium, dry tongue, and tremor 
give a picture suggesting typhoid fever. In addition to the dyspnoea present 
•in the severer infections, there may lie bronchitis, and in the fatal cases pneu- 
inoni.a or pleurisy. Jn some epidemics pnlynrBi has been a’common symptom. 
Albuminuria is frequent. 

The intensity'.and duration of the symptoms depend entirely upon the 
grade of infection. In the mild cases recovery is complete in from ten to 
fourteen days. In the severe forms convalescence is not established for six 
or eight weeks, and it may bo mouthy before the patient recovers the muscular 
strength. One case*injthe Iledersleben epidemic was weak eight vears after 
the attack. ■ -M “ 

Of Vi fat^^sM^B the Iledersleben epidemic, the greatest mortality oc¬ 
curred iu the||imand fifth and sixth weeks; namely, 52 eases. Two died 
in the second ‘week with severe choleraic symptoms. 

The mortality has ranged in different outbreaks from 1 or 2 per cent to 
30 per cent. In tile Iledersleben epidemic 101 persons died. Among 456 
cases reported in the United States there were 123 deaths. 

Tlie anatomical changes are ehieflv in the voluntary muscles. The tri- 
chinas enter the primitive muscle bundles, which undergo granular degenera¬ 
tion with marked nuclear proliferation. There is a local myositis, and 
gradually about, the parasite a cyst wall is formed. These changes, as wgll 
as the remarkable alterations in the blood, have been described in full by 
Thomas It. Brown, t'olinhcim has described a fatty degeneration of the 
liver and enlargement of the mesenteric glands. At the time of death in 
the fourth or tiftli week or later, the adult trichinae are still found in the 
intestines. " * • 


The prognosis depends much upon the quantity of infected meat, which has 
been eaten and the number of trichina; which mature in the intestines. In 
children !hc outlook is more favorable. Early diarrhoea and moderately 
intense gastro-intestinal symptoms are, as a rule, more favorable than con¬ 
stipation. 

Diagnosis. —The disease should always he suspected when a large-birth¬ 
day party or Fcsl among Germans is followed by eases of apparent typhoid 
fever. The parasites may be found in the remnants of the bam or sausages 
used on the occasion. The worms may he discovered in the stools. The stools 
should he spread on a glass plate or black background and examined with a 
low-power leys, when the trichina* are seen as small, glistening, silvery threads. 
In doubt fid enstjji the diagnosis may be made bv the removal of a small frag¬ 
ment of muscle. A special harpoon lias been devised for this purpose, by 
means of which a small portion of the biceps or of the pectoral niiiselc may 
lie readily removed. Fndey cocaine anaesthesia an incision may he made and 
n smaW fragment removed. The disease may lie mistaken for acute rheuma¬ 
tism, particularly as the pains are so severe ou movement, hut tljere is no 
special swelling of the joints. The great increase in the eosinophiles in the 
blood is, ns mentioned above, a most suggestive point* in diagnosis. .The 
tenderness is in the muscles both on pressure and on movement. The intensity 
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. . • has led fo Ilii' diagnosis of 

of flic gastro-infestinal symptom. ■ |„„|,||,.ss described as*iypli.>ni 

cliojero. -Urn. of flic ^ 

finer, wliiili the wwnr ™»’«. to . . 1 .nwmhlo. 


jv,v *) *■*—■■ ’ , , I ,1 <\iiiiitutiis soiiu'whiit rcwmbli*. 

delirium, dry tongue, «™| JJtb'Tt'n-ion amt-swelling. .edema, puriuuliirly 
The pains in the muscles, ruth - 1 { ■ Ull 

about the eyes, and shortness oi buath. .m 


taut diagnostn* 


points. ., , . .... ] low n\\ i lie hero lift- diseased 

jPronhvlaxis.—It is not delimit ly I'tipw . , . 

It has been thought ^ ra!- a.v'lf!^! Z ealing 

jwtioim of tho triehiiioiis ilU’of’swine. The as ,^ 

be grain-ieH, and not. as so common, «illo\\n o ta <» J« . . . 

factory prophylaxis is the complete cooking <>t pork and sa. sa .'s an I J . 
custom iu-England,'Frame. South tic-many, and the 1 mted Stubs, immu¬ 
nity is largely due. ... 

Treatment.—If it lias been disemernl within lwi*nty-f.»ur or thirtv-ix 
hours that a large number of persons have eaten inl’e.-led meat, the indications 
are to thoroughly evacuate the gastm-intostmal .anal. Purgatives of rhubarb 
and senna may be given, or an oecaMonal dose of calomel. (ihecrin lias been 
recommended in large doses, in order that by passing into the mt.“■tines it may 
jy its hygroscopic properties destroy the worm. Male-fern, kauiala. santonin, 
and thymol have all .been recommended in tin- stage. Turpentine may lie 
tried in full doses. There is no doubt that iharrluea in the first week or ten 
days of the infection is distinctly favorable. The indications in the stage 
of invasion arc io-relieve the pains, to secure sleep, and to support the pa¬ 
tient’s strength. There are no medicines ulii.li have any'intluence upon the 
embryos in their migration through the muscles. 


in. ANKYLOSTOMIASIS. 

(Uncinariasis; Hook-Worm Disease; Miner’s Anaemia; Egyptian Chlorosis, etc.) 

History.— In IS 1.3 llubbii first described flic book-worm in man. (Jrie- 
singer demonstrated its connection, with the Egyptian chlorosis, a disease 
which Sandwith states is mentioned by the old Egyptian writers of between 
three and four thousand years ago. Subsequently the disease was described 
id the tunnel-workers at St. (lotliard, and irom this time on has been recog¬ 
nized as a p ..i mp ortant cause of tropical anunnia and the ainumia (^-miners, 
Uriek-wnrkcrs, anil tunnel-workers. 

Incidence. I he parasite is widely spread in tropicifi and subtropical 
countries, an.l is one of the most fatal of all parasitic diseases, In Porto 
hico, in 1906—7 moic tlian 89,000 cases were treated by the permanent com¬ 
mission. An attempt is being made to stamp out the disease, which causes 
thousands of deaths, usually by a progressive ameyiia with anasarca. While, it 
was known that a few eases occurred in the United Stales, it, was not until the 
interest jtroused in’tropieal diseases by the SpaiiisJi-Ameriean War and the 
work of Ashford in I’orto Hico that the attention of American'physicians was 
called to the disease! Reports of eases were published in 1901 and 1903 and 
in the latter year StilwUook up the study of the problem and demonstrated to 
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ilil’ astonishment of I ho profession that jibe disease was 'endemic in many 
plai^Vaml was I lie cause of (lie common nmemia of flic Southern States. 
li lias,been found among the miners in Pennsylvania, but fortunately not 
to any great extent. Jn the Phdippines it is not uncommon. Among the 
miners of Germany and Austrfj-IIungary the disease lias increased very much 
.of late years. The disease is very prevalent 4 in Westphalia. During the year 
11)03, 3,000 patients were treated for ankylostomiasis in tlA? Boehuin Hospital. 
lu~EngltUid much.interest was aroused in the discovery by Haldane that the 
luiuania of.the Garnish miners wa.t due to the ankvlostoma. In Egypt the dis¬ 
ease is verji prevalent, not only among the natives, hut among the Indian 
coolies. The superb monograph of J.oos of the Government school, Cairo, 
may be referred to for details of the biology of the parasite. It prevails 
extensively in Queensland. * 

* Parasite.—The worm is a strongyle, occurring in two forms, the Old- 
World /LuJiylustuma duodena Ie and the New-World ['rtrinuria atu.eritana, de¬ 
scribed by Stiles. Loos aifd Stiles now believe that the American species 
should not be classed with I’minaria, and the new name of Necatoi: aiucri- 
ro/jus is suggested. The parasites have the same general characters; tta males 
are t4»-H-mni. in length, the females HI to 18 mm. The American worm is 
the longer, and has well-marked specific peculiarities. The mouth is provided 
with a heavy armature of sharp teeth, with which they pierce the mucosa 
of the bowel, and by means of a strong muscular (esophagus suck the blood. 
The male has a prominent caudal expansion or bursa. The eggs are G4 to 
1(> n by 3(5 to In n in the American form, and 5’i to (it) g by 3'.' g in the Euro¬ 
pean form: they are laid in segmentation, forming very characteristic bodies 
in the fares of infected persons. 

The development is direct without an intermediate host. The embryo 
lives in the water or moist ground and passes through the rhabditiforip stage. 
The mode of entrance into the body has been lnuclj discussed. The larva 1 may 
live for months in the mud and water of the mines. It may he .taken into the 
body with the drinking-water or with the dirt from the hands of the miners 
and tunhel-workers, or in the soil deliberately eaten in some instances by 
the earth feeders—the geophagi-—in the Southern States. Lyos showed that 
the embryo worms readily enter the skin and are carried by the veins to the? 
right side of the heart and to the lungs. Escaping from the pulmonary ves¬ 
sels into the air spaces, they pass up the bronchi and trachea to the pharynx 
and so down the gullet to the stomach ami intestines. These remarkable obser¬ 
vations of Isms have been continued by Scliaudinn. Bentley. Allen .1. Smith, 
and others have suggested that the “ground-itch”’ of the tropics, a peculiar 
form of dermatitis, may he due to the penetration of the skin by the ankv- 
lostoma embryos, and Boycott and Haldane think that the skin eruption 
known as the * bunches ” in the Cornish miners may be associated with the 
entrance of the worms. 

The-adult worm lives in the small intestine, ehieflv.jjj the jejunum, but 
it miyr he found in the duftdenum or in the colon, rarely in the stomach. The 
duration of life in the hoxvel has not been determined. It is probably a 
matter of years. The liability to reinfection is of course very groift. 

Symptoms. —The following factors, referred to by Stiles in his monograph 
(Hygienic Laboratory Bulletin, No. 10. Washington, fi)03), have to b*e con- 
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sidered: The constant-drain on the system by the sucking of blood {jin no 
longer as formerly be regarded as the chief cause of the ana'inia. Throftgli the 
• wounds bacterial infection may take placeJ the wall of the'bowel may 1#*; 
much tliiHwned and degenerated, so that its functions are interfered with; 
aud/lastly, it is quite possible that toxic substances are produced by the para¬ 
sites which act injuriously upon the patient. Blood is rarely found in the' 
stools. 

A considerable number of parasites must be present fo cn\isc uny symp¬ 
toms. The investigations of many physicians in (lie Soiifhern (Stales lime 
shown that in some districts a very considerable percentage ol even compara¬ 
tively healthy children have the ova in the stools. Among miners the nnanuia 
may be absent, as shown by the studies of Haldane and Boycott in ('ormvall. 
Stiles groups the cases into the three divisions of light, lfiedium, and‘severe. 
At JJie onset in the stage of incubation there may be gastro-intestinal irrita¬ 
tion, anti, according to Sand with, fever. In the advanced condition anamiia 
is the most characteristic feature. The skin is of a dirty, muddy hue, some¬ 
times of a waxy white color. In the Sputhem States it is known as the 
Florida complexion. There is a lack of lustre in the eyes and a dull, heavy 
expression, and Stiles thinks there is something very characteristic about the 
blank, lack-lustre stare in this disease. In children* there is much interfer¬ 
ence in the growth, so that they are stunted and ill-developed. As the dis¬ 
ease advances and the anannia becomes more pronounced, the liver and the 
spleen become somewhat enlarged, and there is an effusion into the abdomen, 
80 r that there is a pot-bellied condition,,due partly to the causes just men¬ 
tioned and partly to the flatulent distention. (Edema of the feet is not 
uncommon. The eardio-vascular features are those of severe anamiia—palpi¬ 
tation, shortness of breath, cardiac bruits. In a very characteristic case in 
my wards from North Carolina, in which the blood was carefully studied 
by Boggs, the red blood-corpuscles were 2,712,000, ba'Tuoglobin 37 per cent, 
leucocytes 55/WO. The differential count gave polynuclear neutrophiles 51.8; 
small mononuclears 26.4; large mononuclears 15.1; oosinophiles 4.6; mast- 
cells 3.8. The eosinophilia is a most important feature of the disease, being 
present in 94 per cent of the cases (Boycott and Haldane). 

Diagnosis. —The diagnosis is very simple. The eggs are characteristic. 
It is well to examine the stools after the use of the thymol. Stiles states 
that the blotting-paper test is useful when a microscopical examination 
eaa not be made. A portion of the fax-es is placed upon white blotting- 
paper, and if allowed to stand for aliout an hour there pv a reddish- 
brown stain suggestive of blood. Eosinophilia is a most valuable diag¬ 
nostic sign. 1 , 

Some idea of tjie intensity of the infection may be gained by the number 
of ova in the cubic centimetre of fasces. Grasse, quoted by Manson, states that 
from -150 to 180 eggs per cubic centimetre indicates an infection of about 
1,000 worms. 

Prophylaxis.— In the rural districts of the Southern Stales the disease 
is associated with the absence of proper sanitary conditions, particularly 
latrines, eic. The infection is moiacommon in tlie summer than in the win¬ 
ter, and whites appear to ho relatively more frequently attacked than the 
blacks. In infected regions the wearing of shoes should be made compulsory. 
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The prophylaxis in miners is an important national problem. New miners 
' sliourcHpass a careful medical examination.* Infected miners before resuming 
work should present a certificate ef freedom from the disease. Each working 
colliery should provide suitable closet accommodation, in infected mines, 1 to 
every 20 men of the total staff. ,They are to be emptied and disinfected daily. 
These regulations, adopted in Hungary, as given by Oliver, will, do much to 
limit the spread of the disease. 

, Prognojis.-*-Thy prognosis is good, except in the advanced cases of ame- 
mia. The figures already stated from Porto Ilico indicate its fatality under 
suitable conditions. Ashford and King estimate that at least 30 per cent 
of the deaths are due to it. 

Treatment. —After a few t days’ preliminary dieting the patient is given 
lut lf a- rir a eh m of thymol, xepeated ih two hours, and then two hours later a 
do*e of castor oil. Sandwith states that about a drachm of thymol in the 
lvventy-four hours is perfectly efficacious. He reconynends gi\Lug_lhcsthymol' 
inhrandy-er wlvisky. In ver f debilitated patients it should be given in smaller 
doses and over a longer period. The stools should be carefully examined 
at intervals of a few days, and the treatment should he repeated if the ova are 
still present. The worms are not always easy to destroy. Male-fern may he 
given in doses of from a drachm to Iwo drachms, followed by a saline purge.* 
The general treatment is that of anaunia. 

. FILARIASIS. 

For a full discussion of the zoological relations of this important groflp, 
see Stiles’ article «i my “ System of Medicine,” Yol. 1. 

Under the general term Filaria sanguinis hoininis three species of nema¬ 
todes arc included: 

Filaria banerofti, Cobold A 1877. This is the ordinary blood filaria.* The 
embryos are found in the jieriphcrul circulation onfy during sleep or at night. 
The mosquito is the intermediate host. The embryos measure *7(Lie-340-'/t 
long by tt- n I jjv broad; tail pointed. The adult male measures 83 mm. long 
by 0.107 mm. broad; the tail forms two turns of a spiral. Thsyadult fcnjale 
measures 155 nun. long by 0.715 mm. broad; vulva 2.56 mm.'from anterior, 
extremity; eggs 38 ji by 14 p. This is the species to which the liaanatochy- 
luxia and elgjiliaiUiasis are attributed. 

Filaria diurna, Munson, 1891. The larva? agree with the preceding, 
except that Manson indicates‘the absence of granules in the axis of the hotly. 
The worms occur in the peripheral circulation only during the day. or when 
the patient sta.ys,awake. Munson suspects that the Filaria loa represents the 
adult stage.* 

Filaria perStans, Manson, 1891. Only the eniki^iis- rfro-kaown. These 
are much smaller than the preceding—200 p long, posterior extremity obtuse, 
anterior extremity with a sort of retractile-rostellum. 

Manson is inclined to*regard the Filaria. pcrslans ns the cause of craw- 
.rraw, a papillo-pustular skin eruption of the west coast of Africa, which is 
• probably the same as Niellv’s dermahm juirasilaire, the'parasite ot .which was 
called by Blanchard Jlluiltdills-Xieihji. Manson has shown that in the blood 
of the aboriginal Indians in British Guiana there-a re *t wo forms of filarial 
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embryos which differ somewhat from the ordinary types. Daniels and Uiwaril 
liave shown the extraordinary prevalence of these parasites in the aborigines— 
fully 58 per cent. Daniels has found the mature lilaria* in ^wo subjects in th'6 
upper part of the mesentery, near the pancreas and in the suhpericardial fat. 

The most important of these js the Filari/l Bancro/li, which produces the 
hannatochylu'Ha and the lymph-scrotum. 

The female produces an extraordinary number of embryos, which enter the 
blood current through the lymphatics. Kaeji embryo is wifliin its ,shell, which 
is elongated, scarcely perceptible, and in no way impedes the movements. 
They are about the ninetieth part of an inch in length and the'diameler of 
a red blood-corpuscle in thickness, so that limy readily pass through the 
capillaries. They mpve with the greatest,aeti\ily* and form very striking and 
readily recognized objects in a blood-drop under the microscope. A rJhnark- 
nblefeature is the periodicity in the occurrence of the embryos in the blood. 
Tu the (faytime they are almost or entirely ab.-ext. whereas at night, in typical 
eases, they arc present in large numbers. If. howe\er. as Stephen Mackenzie 
has shown, the patient, mersing his habits, sleeps during the day. the peri¬ 
odicity is reversed. Tn the case reported by Lnthrop and Pratt the number 
of embryos per cubic centimetre of blood was <nlculated hourly during 
the night; it rose steadily from four o’clock in the afternoon till midnight, 
when 2,100 per e.cm. were present, then fell, none being found at tui o’clock 
the following morning. The further development id' the embryos is associated 
with the mosquito, which at night sucks the blood and in this way frees them 
fnjm the body. After developing a little it was thought that they were set 
free in the water by the death of the host. S. P. James has found them in 
the tissues of the proboscis of the mosquito, and the infection is probably 
direct, as in malaria. The lilaria* may be present in the bodv without causing 
tiny symptoms. In the blood ol animals lilaria* arc \crv common ami rarely 
cause inconvenience. It iJ only when the adull worms or (lie mu block the 
lymph channels that certain detinife s\mp(oms incur. Munson suggests-Thut 
it is the ova (prematurely discharged), which arc considerably shorter and 
thicker than the full-grown embryos, which block the lymph channels and pro- 
luce the conditions of hicmatochy 1 ui’la, elephantiasis, anil Ivmph-scrotnm. 

The parasite is widely distributed, particularly in tropical and subtropical 
.ountries. Guiteras has shown that the disease prevails extensively in the 
southern States, and since his paper appeared emilribulions liave been made 
oy«Matas, of New Orleans, Mastin, of Mobile, |), ; Sausstire, of Charleston, 
and Opic. 

The effects produced may be described under the following conditions: 

1. II/HM ,vTOi:u. y r.l;itt a. Without any external manifiVlalivns, and in 
many cases without special disturbance of hcalflt. flu*'subject from time to 
tune passes urine of an opaque while, milky appearance, or bloody, or a obv¬ 
ious fluid which on settling shows a slightly reddish dot. The urine may he 
normall in quantity or increased. The condition i* usually intermittent, and 
the parent may pass normal urine for weeks or months at a time. Miero- 


*nymirs mine contains minute molecular fat granules, usually 
rcd.hlood-corpiwclcs in various amounls. The embryos were first discovered 
by Demarquay, at Paris and in the urine l.v Wueherer at llahia in 

I860. It is remarkable for liovv long the condition may persist without sLri- 
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oub uqpairmeiit of tin- health. A patient, Sent to me liy Dawson, of Charles¬ 
ton, haS had ha-matochylima intermittently for eighteen years. The only 
iilconvctiience has .been in the passage of the blood-elots which collect in the 
bladder. At times lie has also uneasy sensations in the lumbar region. The 
embryos are present in his blood at night in Jarge numbers. Chyluria is not 
ft 1 ways due to the filaria. The noil-parasitic form of the disease fs considered 
elsewhere. 

Opportunities for studying the, anatomical condition of these cases rarely 
occur. In Hie eusjMloseribed by Stephen -Mackenzie the renal and peritoneal 
lymph plexuSes were enormously enlarged, extending from the diaphragm to 
thc pelvis. The thoracic duet above the diaphragm vun impervious. 

»• Jam en-SnioTi'.n and'eertain, forms of eleiilinnlionis are a 1 > caused 
by # the lilaria. In ibe former tin 1 tissue’s of the scrotum are enormously 
thhjiened and the distended lymph-vessels may lie plainly seen.- A dear, 
sometimes a turbid, fluid follows puncture of the skin. The question of the 
relation of lilaria; to the forms of tropical elephantiasis lias been reopened, 
and it seems doubtful if all depends upon filaria-. 

Treatment.— So far as 1 know, no drug destroys the cinhno- in the blood. 
In infected districts the drinking-water should be boiled or filtered. In, 
eases of chyluria the patients should Use a dry diet and avoid all excess of* 
fat. The chyle may disappear quite rapidly from the urine under these meas¬ 
ures, but it does not necessarily indicate' that the case is cured. So long as 
clots and albumin are present the leak in the lymphoid varix is not healed, 
although the fat. not being supplied to the chyle, may not be present. »A 
single tumblerful of milk will at once giu- ocular proof of the pntenev or 
otherwise of the rtfpture in the \arix (.Mnnaon). 

The surgical treatment of some of these cases is mo-t successful, particu¬ 
larly in the removal of the adult lilaria- from the enlarged lymph-glands, 
especially in the groin*. Maitland states that during seven years opera¬ 
tions of this kind June been performed without serious symptoms. In a 
ease of Primrose's. of Toronto, the parasites were absent from the blood six 
and a half months after operation. 

V. DBACONTIASIS (Guinea-worm Disease). 

The Filaria or Dracunculus medinensis is a widely spread parasite in 
parts of Africa and the East Indies. In the United States instances occa¬ 
sionally occur,. Jarvis reports a ease in a post chaplain who had lived at 
Fortress Monroe, Yu., for thirty years. Van Harlingen's patient, a mail 
aged forty-svven,*had never lived out of Philadelphia, so that the worm 
must lie include^ among the parasites of this country. A majority of the 
eases reported in American journals have been imported. 

Only the female is known. If develops in the subcutaneous and inter¬ 
muscular connective tissues and produces vesicles and abscesses. In the 
large majority of the eases the parasite is found in (lie leg. Of 181 eases, 
ill Ik’f the worm was I'dhnd in the feel. limes in the'leg. and It, times in 
lh(‘ thigh, it is usually solitary, though there are cases on record in which 
six or more have liecn present. It is cylindrical in form, about 'i mm. in 
diameter, and from 50 to 80 cm. in length. 
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The worm gains entrance to tlyj system through the stomach, not through 
the skin, as was formerly supposed. It is probable that botli mqJ^ and 
female are ingested; but the former dies and is discharged, while the latter 
after impregnation penetrates the intestine and attains it^full development 
in the subcutaneous tissues, where it may remain quiescent for a long time 
and can be /elt beneath the skih like a bundle of string. The worm con-, 
tains an enormous'number o>f living embryos, and to enable them .to escape 
she travels slowly downward head first, and, as mentioned, usually reaches 
the foot or ankle. The head then penetrates the skin and the epidermis 
forms a little vesicle, which ruptures, and a small ulcer is left, gt tin* liottom 
of which the head often protrudes The distended uterus ruptures and 
the embryos are discharged in a whitish fluid., After getting rid of them 
the worm will spontaneously leave her" host. In thefwater the -embryos 
develop in the cyelops—a small crustacean—and it seems likely that man 
is infected by drinking the water containing these developed larva;. 

When the worm first appears it should not? be disturbed, as after par¬ 
turition she may leave spontaneously. When the worm begins to come out 
a common procedure is to roll it round a portion of smooth wood and in 
this way prevent the retraction, and each day wind a little more until the 
‘entire worm is withdrawn. It is stated that spend care must lie taken to 
prevent tearing of the worm, as disastrous consequences sometimes follow, 
probably from the irritation caused by (he migration of the embryos. 

The parasite may be excised entire, or killed by injections of bichloride 
ofmdcury (L to 1,000). It is stated that, the leaves of the plant called 
muirpaUeA^are almost a specific in the disease. Asaftetida in full doses is 
said to kill the worm. 

In East Africa Kolb states tliat lie found in the abdominal cavity of 
a recently killed native Massai several large nematode worms believed to 
be allied to the filaria meilinensis. lie thinks this pivasite is possibly asso¬ 
ciated with ydiat is known as the Massni disease, characterized by attacks of 
fever lasting some three days, with tenderness of the abdomen and vomit¬ 
ing. Kolb thinks that in these cases the filaria 1 which have hoiomv" encysted 
about the liver “as a normal event in their life history btiM their cysts, the 
contents escaping into the peritoneal cavity, thereby giving rise to the symp¬ 
toms.” The sybjeet is one which requires further investigation. 


VI. OTHER NEMATODES. 

Filaria.—Among less important lilarian worms parasitic in man the 
following muy he mentioned :* Filaria hm, which is a cylindrical worm of 
about 3 cm. in length and whose habitat is beneath the conjunctiva. It has 
been found on the West African coast, in Brazil, and in Hie West Indies. 
Filaria lentvt, which has been found in a cataract. Tima* specimens have 
been found together. lilaiia hibialis , which lias been found in a pustule 
in the upper lip. Filaria haminis oris, which wtfs dcserilicd by Is-idy from 
the mouth of a child. Filaria bronrhialis. whic h has been found oevasion- 

ally in the trachea, ami bronchi. This parasite has been ... in a few- 

ease* in the TTronebiples and in the lungs. There is , 10 evidence that it over 
produces an extensive verminous bronchitis similar to that which 1 have 
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describ’d in dogs. Filnria iiumHim« the ^ommon Filina sanguinis of the 
dog-^fc which Howlhy lias described two eases in man. ease with 

hrinatiyia female worms were found in the portal vein, and' the ovu were 
pr@UlU.iu the thickened bladder wall and in the ureters. 

Trichocephalus dispar ( W iMi’-vvo it.vi).—This parasite is not infrequently 
found in the eieeum and largoTiilesTine of man. it measures from 4 to 5 cm. 
Ill length* the male being somewhat shorter Mufti the femhle. <l’he worm is 
readily reuognfsied *by the remarkable dilTerenee between the anterior and 
posterior pyrtion* The former,’which forms at least three fifths of the 
body, is extremely thin and hair-like in contrast to the thick hinder por¬ 
tion of the body, which in the female is conical and pointed, and in the 
male more old use and usually rolled like a spring. T1 m-egg* -are ava 1, lctnon- 
slpilicd* <>.05 mm. iti length, and each is provided with a button-like pro¬ 
jection. . 

The. number of the worms .found |s variable, as many as a thousand Sav¬ 
ing been counted. It is a widely spread parasite. In parts of Europe it 
occurs in from 10 to ,‘i0 per cent of all bodies examined, but in the United 
States it is not so common. The triclioceph&lus rarely causes symptoms. 
French and Boycott found ma in 10 of 500 Guy’s TTospital patients. They 
found no etiological relationship of the parasite to appendicitis. Several eases 
have been reported in which profound an&'mia lias occurred in connection 
with this parasite, usually with diarrhoea. Enormous numbers may be pres¬ 
ent, as in Rudolph's ease, without producing any symptoms. 

Tluijliugnosis is readily made by the examination of the fieees, which con¬ 
tain, sometimes in great abundance, the characteristic lemon-shaped, hard, 
dark-brow n eggs. • 

Dicotophyme gigas (KivrnoxnYi.un tin;vs).—This enormous nematode, 
the male of which mcu'urc- about a., foot ill length and the female .about 
throe feet, occurs in vary many animals and has occasionally been met with 
in man. It is usually found in the renal region and may entirely destroy 
the kidney. 

Anguillula aceti. —The Anguillula aceti, or vinegar eel, is sometimes 
present in tho urine (m one ease it is said from the bladder). It is most 
probably a contamination from a dirty bottle in which the urine is col¬ 
lected. 

Strongyloides intestinalis. —Under this name are now included the small 
nematode worms found in the faves and formerly described as Anguillvjii 
xlrrraralj *. Anguillula iutesUnnlis. and Jlliabdoncmti intestinal!'.. This para¬ 
site occurs abundantly in the stools of the endemic diarrhoea of hot countries, 
and hriR been specially described by the French in the diarrhiea of Cochin- 
China. It has Ixx-n found in Manila by Strong, and thnv eases have been 
reported from nij clinic by W. S. Thayer. It is stated that llie worms occupy 
all parts of the intestines, and have even been found in the biliary and pan¬ 
creatic ducts. ' It is only when they are in very large numliors that they pro¬ 
duce syvore dili!Th<ea and ifniemin. 

Acanthocephala (Ty,yitx-ujiuusn Wokms). —The (Ugantorhynchus or 
'EcMnorhjjnchus gigas is a common parasite in the intestine of the’hog and 
attains a "large size. The larvae develop in cockchafer grubs. The Ameri¬ 
can intermediate host is the dune hug (Stilt's). Lambl found a small 
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Echinorhjiiichus in the intestine of a boy. Wolfit s specimen, why'll wa- 
found encysted in the intestine of a soldier at Netley, is stated by ^iolioli 
probably not to have been an Echinorhynuhns. Recently a case of Echini) 
rliynchus moniliformis has been described in Italy by Grassi and Gulandruccio 


F. PAftASITIC 'ATtiVCIINIDA AND TICKS. 

Pentastomes.—1. Ltxguati'La rhinama (PiiUaslo.nj.a^ liniioJilcs) has a 
somewhat lancet-shaped body. the female being front .‘1 to 4 intjies in length, 
the male,,about,an inch in length. The. body is tattering and marked by 
numerous rings. The adult worm infests the frontal sirmscs and nostrils 
ofThe dog, more rarely of the horse. ‘The larval form, which is kpown its 

the T.ingunfulf, enj-ynh, (Prilttlstolll Hill (ll'llt il'lllll t II III) , is SCCI1 ill t llO illtCVIlM I 

organsj particularly the liver, but has also been found in the kidney. The 
ad+dt worm has been found in the nostVil of n'ufn. but is very rare and seldom 
occasions any inconvenience. The larva' are by no means uncommon, par¬ 
ticularly in parts of Germany. 

2. T he Por ooepiia r.t;s co.vstrictus (Penlaslomum coiistriifiiiii), which is 
about the length of half an inch, with twenty-three rings on the abdomen, 
was found by Aitken in the liver and lungs of a soldier of a West Indian 
regiment. 

The parasite is very rare. Flint refers to a Missouri case in which front 
75 to 100 of the parasites were expectorated. The liver was enlarged and 
tne parasites probably occupied this region. In 18(59 1 saw a specimen which 
had been passed with the urine by a patient of James, 11. Richardson, of 
Toronto. 


Demodex (Acarus) folliculorum (var. hominis). —A minute parasite, front 
0.3 mm. to 0.4 mm, in length, which lives in the seliyccouh follicles, particu¬ 
larly of the, face. It is doubtful whether it product's any symptoms. Pos¬ 
sibly when in large numbers they may excite inllammation of the follicles, 
leading to acne. 

Sarcoptes,(Acarus) scabiei (I'EGw-lA'sfior).—-This is the most important 
of the arachnid parasites, as it produces troublesome and distressing skin 
eruptions. Thejtale is 0.23 mm. in length and 0.19 mm. in breadth; the 
female is 0.45 nun. in length and 0.35 mm. in width. The female can be 


spen readily with the naked eye and has a pearly-white color. It is not so 
common a parasite in the United States and Canada as in Kit rope. 

,The insect lives in a small burrow, about 1 cm. in length,'which it makes 
for itself in the epidermis. • At . the end of this hurro^ the female lives. 
The male is seldom found. The chief seat of the parnsiTi''TA''nV'fTie' fold- 
where the skin ft most delicate, as in the web between tin!’fingers anti toes, 
the backs of the hands, the axilla, and the front of the abdomen. The head 
and face arc rarely involved. The. lesions which result from the presence 
of the itch insect are very numerous and result! largely from the irritation 
of the scratching. . The commonest is a papular and vesicular rash', or, in 
children; an ecthymatous eruption. The irritation and postulation which 
follow the scratching may completely destroy the burrows, but in typical 
cases there is rarely doubt as to the diagnosis. 
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Hm. toteient is,gimple. It should consist of warm h a t ha- with a thor¬ 
ough irae of a soft soap, after which the « lrin ..ahnu |fl b g ai^int f rl with sul- 
p fiur ointm ent. w(iieh in the case of children should bo diluted. An oint¬ 
ment of naphthol (drachm to the ounce) is very efficacious. 

Leptui autumnalis (ILuivkh* Bug).—-T hjs redtlish-colored parasite, about 
half a millimetre in size, is often found in large numbers in fields and in 
gardens. Thc^r attach themselves to animals 'and man*with their sharp 
proboscides?, and the booklets of tljeir legs produce a great deal of irritation. 
TluguifiUBpst frequently found on the logs. They are readily destroyed by 
,-ulphur ointhicnt or corrosive-sublimate lotions. 

Izodiasis (Tick-fe visit).—In South Africa, particularly in the western 
provinces of the Uganda Protectorate, the western districts of German East 
Africa*and the eastern regions of the Congo Free State, there is a disease 
known by this name, believed to be transmitted by a tick—the Ornithodorus 
or Argos mouhata. Christy plates that- the bite of the 0. Savignyi 3oes not 
produce any ill effects. The ticks live in old houses, and their habits are 
u*ry much like those of the common bedbug. The symptoms are pains in 
th e h a nd , bg.elt.und limbs, vomiting, fever and diarrhoea, which may last for 
from two to four weeks. Death may occur between the tenth and fifteenth 
days. A majority of the cases recover. A spirillum has been described in 
the blood by P. II. ltoss and Milne. 

The Dermqccntor occidentals is present in the Northwestern States from 
California to Montana. The bites may cause severe lymphangitis. It appears 
to be the medium of transmission of the llocky Mountain spotted fever, whjfh 
is described on p. this. 

In Arizona anfl other parts of the Southwestern States, a tick— Ornitho- 
donis nicynini —is occasionally found in the car and in the nose, causing 
suppuration and intense suffering. 

Several other varieties of ticks are occasionally found on man—the Ixodes 
riciiuu and the Dcrmaccntor Amcricanus, which are met with iu horses 
and oxen 


G. PARASITIC INSECTS. 

Pediculi (Pjitjiiiiiasis; Pediculosis). —There are three varieties of the 
laxly louse, which are found only in persons of uncleanly habits. 

Pedk'ulvs caimtis.— The male is from 1 to l.o mm. in length and Hie 
female nearly* 2 nun. The color varies somewhat with the different races 
of men. it is lijfht gray with a black margin in the European, and very 
much darker in the negro and Chinese. They are oviparous, and the 
female lays alxjut. sixty eggs, which mature in a week. The ova are 
attached to the hairs, and can be readily seen as white specks, known 
popularly as. pits. The symptoms arc irritation and itching of the scalp. 
When numerous, the insists may excite an eczema or a pustular derma¬ 
titis, which causes crusts and scabs, particularly at the hack of the head. 
,ln the most extreme cases the lmir becomes tangled 'in those crusts and 
matted together, forming at the occiput, a linn mass which is known as 
plica polonira, ns it was not infrequent among the Jewish inhabitants of 
Poland. 
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Pediculus coiti’OHJS (vestimcnlonun) . —This is considerably larg§£,than 
the head louse. It lives on the clothing, and in sucking the bloodcauscs 
minute haemorrhagic specks, which are very common about the neck, bacic, 
and abdomen. The irritation of the bites Jmui-jam se urtica ria, and the 
sc ratching ig . usually in linear t lines. In Ibng-standing cascS", "particularly 
in old dissipated characters, the skin ^becomes rough and greatly pigmented; 
a condition which’has been termed the vagabond's disease— morbui erronnm 
—and which may bo mistaken for the brpnzing of Addison’s disease. The 
pigmentation in some cases may be extreme and extern? to the face and 
buccal mucosa. 

Phtiiirius pubis differs somewhat from the other forms, and is found 
in the parts of the body covered with s\iort hairs, as the pula's; more rarely 
the axilla and eyebrows. 

The taehes bleudtres or peliomata, excited by the irritation of pcdiculi, are 
peculiar subcuticular bluish or slate-cob*red spn^s from 5 to 10 mm. In diam¬ 
eter seen about the abdomen and thighs, particularly in febrile? cases. They 
are very well pictured in Murchison's work on Fevers. The spots are more 
marked on white thin skins. They are stains caused by a pigment in the 
secretion of the salivary glands of the louse. I have never seen these macula 
cerulece, as they are also called, without finding the lice or their nits. 

Treatment. —For the Pediculus cn/iilis, when the condition is very bad, 
the hair should be cut short, as it is very dillicult to destroy thoroughly all 
the nits, llepeated saturations of the hair in coal-oil or in turpentine are 
usually efficacious, or with lotions of carbolic acid, 1 to 30. Scrupulous 
cleanliness and care arc sufficient to prevent recurrence. In the case of the 
Pediculus corporis, the clothing should be placed for houfs in a disinfecting 
oven. To allay the itching a warm hath containing 4 or 3 ounces of bicar¬ 
bonate of soda is useful. The skin may be rubbed with a lotion of carbolic 
acid, 2 drachms to the pint, with 2 ounces of glycerin. For the Phthirins 
pubis white *precipitate or ordinary mercurial ointment should be used, and 
the parts should be thoroughly washed two or three times a day with soft soap 
and water. 

Cimex lediulariun (Common Bedbug).—' The tropical and subtropical 
variety is Cimex rotutidalius (\V. S. Patton). It liven in the crevices of the 
bedstead and in the cracks in the floor and in the walls. It is nocturnal in 
its habits. The peculiar odor of the insect is caused by the secretion of a 
special gland. The parasite possesses a long proboscis, with which it sucks 
the blood. Individuals differ remarkably in the reaction to the bite of this 
insect; some are not disturbed, in the slightest by them, in others the irrita¬ 
tion causes hypenrmia and often intense urticaria. Furftigafbm with sul¬ 
phur or scouring *with corrosive-sublimate solution or kerosepe destroys them. 
Iron bedsteads should be used. 

Pulex irritans (Common Flea).— The male is from 2 to 2.5 mm. in 
length, the female from 3 to 4 mm. The flea, is a transient parasite on 
man. The bite causes a circular red spot of hyperamiia in the centre of 
which is,a little speftk wlrerc the boring apparatus has entered. The amount 
of irritation caused by the bite is variable. Many persons suffer intensely 
and*a diffuse erythema or an irritable urticaria develops; others suffer no 
inconvenience whatever. 
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The* Pule* penetrans ( sand-flea ; jiggef) is found in tropical countries, 
particslarly in the West Indies and South America. It is much smaller 
than the common Ilea, and not 'only penetrates the- skin, but burrows and 
produces an inllariimation with pustular or vesicular swelling. It most fre¬ 
quently attacks the feet. It is* readily removed with a needle. Where they 
exist in large numbers the essential oils are used on the feet as a preventive. 

H. PARASITIC FLIES. 

MYIASIS (Myiosis). 

The accidental invasion of the body cavities and of the skin by the larvae 
of the vliptera is kitBwii as myiasis. 

'The larva* of the Luuilia macellaria, the so-called screw-worm, have been 
found in the nose, in wounds, and ip the vagina after delivery. They can 
be removed readily with the forceps; if there is any difficulty, thorough 
cleansing and the application of iyr antiseptic bandage is sufficient to kill 
them. The ova of the blue-lwttle fly may be deposited in the nostrils, the 
ears, or the conjunctiva—the myiasis narium, aurium, conjunctiva!. This 
invasion rarely takes place unless these regions arc the seat of the disease.* 
In the nose and in the ear the larva* may cause serious inflammation. Even 
the urethra has not been spared in these dipterous invasions. 

Gastrointestinal myiasis may result from the swallowing of the larvse of 
the common house-Hv or of species of the genus Anthomyia. There are mapy 
cases on record in which the larvae of the Musca domeslica have been dis¬ 
charged by vomiting. Instances in whicli.dipterous larva! have been passed 
in the ficces are less common. Finlnyson, of Glasgow, has reported an inter¬ 
esting case in a physician, who, after protracted constipation and pain in 
the back and sides, jftssed large numbers of the* larva; of the flower-fly— 
Anthomyia canicularis. Among other forms of larva? or gentlea, as they are 
sometimes called, which have been found in the feces, are those of the com¬ 
mon house-fly, the blue-bottle fly, and the Teehomyza fused. The larva? of 
other insects are extremely rare. It is stated that the caterpillar of the 
taby moth has boon found in the feces. 

A specimen of the llonuilomyia scularts, one of the privy, flies, was sent 
to me by Dr. IIartin, of Kaslo City, British Columbia, the larva* of which 
were passed in large numbers in the stools of a man aged twenty-four# a 
native of Loujsiann. They were present in the stools from May 1 to July 
15, 1807. 

Although no grave results necessarily folldw the invasion of the alimen¬ 
tary tract by these larva 1 , yet they may be the cause of serioqs intestinal ulcer¬ 
ation manifesting itself by a dysenteric disease with fatal result. 

Cutaneous Myiasis. —The most common form of cutaneous myiasis is that 
in which an external wound becomes “ living,” as it is called. This myiasis 
vulnerum is caused by th? larva 1 of either the blue-bottle or the common 
flesh-fly. 

* The skin may also be infected by the larvae of the Musca vomitoria, but 
more commonly by the bot-flies of the ox and sheep which occasionally attack 
man. This condition is rare in temperate climates. Matas has described a 
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case in which oestrus larvae were found in the gluteal region. In .parts oi 
Central America the eggs of another bot-fly, the Dermatobia, are noUnfrc- 

quently deposited in the skin and produce a swelling very like tile ordi 
nary boil. ' ' 

Dermamyiasis linearis t migrans oestrosa is a remarkable cutaneous condi¬ 
tion, observed particularly in Russia and occasionally in other countries, in 
which the larva ^f Gastrophilus cqu{ (Samson), the horse bot-fly, makes ?t 
s ightly raised pale red “ line " which travels over the body surface,‘soundimes 
with great rapidity. It has been referred,to as Larva mig rail's add as (Veep- 
mg Lruptiop. (See Hamburger, Journal of Cutaneous Diseases, l!)()t.) 

In Africa the larvae of the (favor Hy arc not uncommonly found beneath 
the skin in little boils. In the Congo region, Dutton, Todd, and Christv 
found a troublesome blood-sucking dipterous larva, known as the floor matron 
the fly of which is the Anrlimeromyia lutcola. * * 

Caterpillar Rash.— In some districts in Europe the hairs of the proces¬ 
sion caterpillar, particularly of the species Uycthocnmpn, cause an intense 
urticaria, the so-called V. epidemlra. There are districts in Switzerland 
winch have been rendered uninhabitable in consequence of the skin rashes 
caused by the caterpillars. Of late years in New England and some other 
* parts of the Ended States the caterpillar of the brown-tailed moth has caused 
much discomfort. The hairs are widely distributed by the wind, and the barbs 
are so arranged that they readily work into the skin. Whole families have 
been affected by an intense eruption which has been mistaken for that of 
small-pox. In England, Thresh has called attention to the frequency of these 
caterpillar rashes due to the yellow-tailed moth, Poribrsia sJilis. 

,, o HarVest Rash (Erythema Ai.ttmvalk).— In parts of England durin- 
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SPECIFIC INFECTIOUS DISEASES. 

i. Typhoid fever. 

Definition. —A general infection caused by bacillus typhosus, character 
i/od anatomically bv hyperphyki and alceration of the intestinal lymph-folli 
lies, swelling of the mesenteric glands and spleen, and pareneliymatoui 
changes in the oilier organs. There.*are eases in which the local changes an 
slight or absent, and there are others with intense localization of the poisor 
in the lungs, spleen, kidneys, or cerebro-spinal system. Clinically the diseasi 
is marked by fever, a rose-colored eruption, diarrhoea, abdominal tenderness 
tympanites, and enlargement of the spleen; but thes^symptoins are extremely 
inconstant, and even the fever varies in its character. 

Historical Note. —1 lux ham, in his remarkable^ Essay on Fevers, had 
“ taken notice of the very great difference there is between the putrid malijf- 
mut and the slow nervous fever.' 7 In 1813 Pierre Bretonneau, of Tours, 
distinguished “dotfiiencnlerite” as a separate disease; and Petit and Serrcs 
described ciitero-niosoiitoric fever. In 182!) Louis’ great work appeared, in 
which the name “ typhoid ” was given to the fever. At this period tvfdioid 
fever alone prevailed in' Paris and many European’cities, and it was univer¬ 
sally believed to be identical with the continued fever of Great Britain, where 
in reality typhoid and typhus coexisted. The intestinal lesion was regarded 
as an accidental occurrence in the course of ordinary typhus. Louis’ stu¬ 
dents returning to their homes in different countries had opportunities for 
studying the prevalent fevers in the thorough and systematic manner of their 
master.. Among these were certain young American physicians, to one of 
whom, Gerhard, of Philadelphia, is due the great honor of having first 
.dearly laid down the differences between the two diseases. His papers in 
the American Journal of the Medical Sciences, 1837, are the first which 
give a full and satisfactory account, of their clinical and anatomical distinc¬ 
tions. The studic* of dames Jackson, Sr. and Jr., of Enoch Hale and of 
George G. Shattiifk, of Boston, and of Alfred Stille and Austin Flint made 
the subject very familiar in American medicine. In 1812 Elisha Bartlett's 
work appeared, in which, for the first time in a systematic treatise, typhoid 
and typhus fever were separately considered with admirable clearness. In 
Great Britain the recognition.of lln 1 difference between the two diseases was 
very slow, and was due largely to A. P. Stewart, and, finally, to iho careful 
Audios of Jonnor between 181!) and 1850. 

Etiology.— Gen mi at. Prevalence.—T yphoid fever pA’vails especially in 
temperate climates, in which it constitutes the most common continued fever. 
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Widely distributed throughout all, parts of the world, it probably presents 
everywhere the same essential characteristics, and is everywhere an index of 
the sanitary intelligence of a community. Imperfect sewerage and contain fc 
iiiatcd water-supply are two special conditions favoring the distribution of 
the bacilli; filth, overcrowding, and had ventilation are accessories in lower¬ 
ing the resistance of the individuals exposed. While from an infected person, 
the disease may be spread by } infers, food, and flics. 

In England and 1 Vales in 1906 the disease was fatal to 3,169 .persons, a 
mortality of 93 per million of living persons. It destroys more lives in 
proportion to population in towns than .in the country. The rate was lower 
in 1906 than in any year but one since 1869. Compared with the quinquennial 
average, there was a very marked reduction (Tivtham). 

In India the disease is very prevalent; no race or efted is exempt, and 
80 per cent of the cases of continued fever lasting three weeks prove'to 
be enteric (L. Eogers). 

In the United States typhoid fever continues to lie disgracefully prevalent. 
From 1900 to 1901 thedeath rate in the registration areaswas 33.8 per 100,000. 
It is estimated that from 35,000 to 40,000 persons die of it every year, so 
/hat at a moderate estimate nearly one half million people arc attacked an¬ 
nually. It is more prevalent, in country districts than in cities, and, ns Fulton 
has shown, the propagation is largely from the country to the town. What is 
needed both in Canada and the Cnited States is a realization by the public 
that certain primary laws of health must be obeyed. 

,In Germany the larger cities have comparatively little typhoid fever. 
The story of Hamburg, as told bv Reincke (Lancet, i, 19(H), -hoidd be read 
by all interested in the disease. During the past twenty-live years the death 
rate from enteric in Prussia has been reduced from an average of over 6 to 
less than 2 per 10,000 of the population. It is still verv prevalent in some 
of the country districts. 


Typhoid fever has been one of the great scourges of the armies, and kills 
and maims more than powder and shot. The story of the recent wars forms 
a sad chapter in human inefficiency. 

In the Spanish-American War the report of the Commission (Reed. 
\ aughan, and Shakespeare) shows that one tilth of the soldiers in the national 
encampments bad typhoid fever—among 10T.9;;{ ,„cn (here were ‘'Oi ls 
cases with 1,580 deaths. In 90 per cent of the volunteer regfnmnt- 
* d s<: , roke out wlt h,n eight weeks after going into camp. In 
he ojnmon of the Commission the most important factors were camp poll,i- 

th f a f S d earrlcr8 of C0nta « 10 ',> a "d the contamination through the air in 
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nut doubt a very important factor in (lie,.infection of both food and drink. 

f)n the other hand, the Japanese and Russian War demonstrated the re- 
lrfui'kaljc efficiency of modern hygiene, if carried out in an intelligent man¬ 
ner. The Japanese returns are not yet published, hut no great war has ever 
been conducted witli such forethought for the pVeservation of the fighting 
unit, and in consequence the mortality from typhoid fever and dysentery was 
exceptionally low. 

Season *—Almost without exception the disease is everywhere more preva¬ 
lent in the gutum^, hence the old popular name autumnal fever. The exhaust¬ 
ive study of this question by Sedgwick and Winslow shows everywhere a strik¬ 
ing parallelism between the monthly variations in temperature and the 
pievulence of the disease. Ip a lew cities, notably Paris, Philadelphia, Chi- 
iiigo, a*id Dresden, flic curves arc irregular, showing, in addition to the usual 
summer rise, two secondary maxima in the winter and spring, and these 
authors suggest that epidemics at these seasons are characteristic <Jf cities 
whose water-supply is most sfihjcct to pollution. In their opinion “the most 
icasonahle explanation of the seiisoipil variations of typhoid fever is a direct 
clfcet of the temperature upon the persistence ill nature of the genus which 
proceed from previous victims of the disease.” 

Of 1,500 cases at the Johns Hopkins Hospital (upon the study of which 
this section is based). Kid were in August, September, and October. 

Six. —Males and females are equally liable to the disease, but males are 
much more frequently admitted into hospitals, 2.4 to 1 in our series. 

Age. —Typhoid lever is a disease of youth and early adult life. T^ie 
greatest susceptibility i- between the ages of fifteen and twenty-five. Of 
1.500 cases treated in my wauls at the Johns Hopkins Hospital there wore 
under fifteen years of age, 251; between fifteen and twenty, 25:?; between 
twenty and thirty. OKU; between thirty and forty, 227; between forty anil 
lifly. KM; between liflyauid sixty. S; above sixty, ]]»; age not given, 1. Cases 
me rare over sixty, although Manges believes that they area more common 
than the records show. As the umis’ is often atypical the diagnosis may he 
uncertain hud the di-ease not recognized until autopsy. It is not very infre¬ 
quent in childhood, but infants are rarely attacked. Murcliiswi saw a ease 
;it the sixth month. There is no evidence that the disease is congenital even 
hi eases in which the mother has contracted it late in pregnancy. 

Ijniuunilii .—Not all exposed to the infeetion take the disease. Some fam¬ 
ilies seem more susceptible than others. One attack usually protects. '1 v*o 
Hacks have been described within a year. “Of 2,000 eases of enteric fever 

■ I llu* Hamburg (ieueral Hospital, only 11 persons were affected twice and 

■ ■•ilv 1 person lliace times" (Drenchfold). I’f is well known that usually 

v, it bin a short time, after recovery the immune suhstaiucs disappear from the 
I lood, yet in most eases the relative immunity lasts a long time, frequently 
lor lift!. An experimental explanation for this fact has been given in the 
demonstration •that animals which have once reacted to the typhoid infec¬ 
tion, ri;aet in throwing out* immune substances lriore quickly and in larger 
amounts when danger again threatens (Cole). • 

• Hai; i i.i.i;s Ti'l’Jlosi's.—The researches of F.herth, Koch. Guffky. and others 
have shown that there is a special micro-organism constantly associated yith 
typhoid fever, (a) General Characters.— It is a rather short, thick, flagol- 
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lated, mgt.ilo lull-ill ns. with roundml ends, in one of which, someii mcs* *i n Ik>I1i 
( particularly in cultures), there can hi' seen a glistening round body, at one 
time believed to bo a spore; but these pfilar structures arc probably orily 
areas of degenerated protoplasm. It grows readily on various nutritive media, 
and can now be differentiated from Bacillus ivli, with which, and with certain 
other bacillf; it is apt to be confounded. This organism now fulfills all the 
requirements of Ivoclrs law—if is constantly present, and it. grows outside the 
body in a specific manner; the third requirement, flu* production of the, 
disease experimentally, has been successfully met by (Iriinbmun, of locds, wlm 
has produced the disease in ehimpanzc.es. The bacilli or their «i ox ins inocu¬ 
lated in large quantities into the blood of rabbits' arc pathogenic, and in 
some instances ulcerative and necrotic lesions in the intestine may he pro¬ 
duced. But similar intestinal lesions may be caused bv iff her bacteria^ includ¬ 
ing Bacillus coli. 

Cultures are killed within ten minytes by p temperature of (50° 0. They 
may live for eighteen weeks at -a 0 allhough most die within two weeks, 
and all within twenty-two weeks (Bark I. The typhoid bacillus resists ordi¬ 
nary drying for months, unless in very thin layers, when it is killed in five 
to fifteen days. The direct rays of the sun completely destroy them in from 
four to ten hours’ exposure. Bouillon cultures are destroyed by carbolic acid, 

1 to 200, and by corrosive sublimate, 1 to 2..VMI. 

( b) Distribution in the Body .—During recent years our ideas in regard 
to the distribution of the typhoid bacilli have lx'cn much modified, owing to 
the demonstration that in practically all cases the bacilli enter the ci rcul at¬ 
ing ^blood and are carried throughout the body. During life they may 1* 
demonstrated in the circulating blood in a large proportion of cases, in 
75 per cent of 004 collected cases (Coleman and Buxton). They occur in 
the urine in from 25 to .40 per eent of the cases. They may be isolated from 
the stools in practically *all cases at some stage. They are probably always 
present in the ro^g spots. They are reported to have been cultivated from 
the sweat, and they undoubtedly occur with considerable frequency in the 
spuiii'n (Kichardson, itau, and others). At au topsy they are fi/unil widclv 
distributed, taost numerous and constant usually in the mesenteric glands, 
spleen, and gall-bladder, but are found in almost all organs, even the mus¬ 
cles, uterus, and lungs (von Drigalski). Cultures made from the intestines 
at autopsy (according to .Jurgens, and also von Drigalski) show that tliev 
ffte very few or can not be cultivated from the rectum up to the csecum, hut 
above this they increase in number, being very numerous iq the d uoden um 
and. jejunum, and practically constant in cultures made from the mucous 
membrane of the stomach. They arc also present in the oesophagus and 
frequently on the t ong ue and tonsils. From endocardial vegetations, from 
maningeal and pleural exudates and from foci of suppuration in various 
parts of the body', the bacilli have also been isolated. A most important and 
remarkable fact is that at times they may lie present in the stools of persons 
who show no symptoms of typhoid fever, but who"have lived in very elpse asso¬ 
ciation .with typhoid-fever patients. ~ This is especially true of children. 

(c) The Bacilli Outside the Body. —Imaturik. water the bacilli retain 
th«r vitality for .weeks, but under ordinary conditions, in competition with 
saprophytes, disappear within a few days. The question of the longevity of 
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the J;yl>hoid bacillus in water is of great* importance, and has been much 
discussed in connection with the supposed pollution of the waters of the Mis¬ 
sissippi* by the Chicago drainage canal. The experiments of E. 0. Jordan 
would indicate that the vitality was retained as a .rule not longer than three 
days after infection. Whether’an increase can occur in water is not finally 
settled. Their detection in the water is difficult } and although tfiey undoubt¬ 
edly have'becn found, many such discoveries previously reported are not cer¬ 
tain on account of "the inaccurate,differentiation of the typhoid bacillus and 
varieties of .the iiitestinal bacillus closely resembling it. Both Prudden and 
Ernst have found it in water filters.. 

There are cities deriving their ice supply from polluted streams with 
low death rates from typhoid fever., Sedgwick and Winslow conclude from 
their etfreful study tliat very few typhoid germs survive in ice. The Ogdens- 
Imrg epidemic in 1 !)02-'03 was apparently due to infection frqm ice. 
Typhoid bacilli were growij .from frozen material in it (Hutchins and 
Wheeler). 

In milk the bacilli undergo rapid development without changing its 
appearance. They may persist for three months in sour milk, and may live 
for several days in butter made from infected cream. 

Bobertson has shown that under entirely natural conditions typhoid bacilli 
may live in the upper layers of the soil for eleven months. Von Drigalski 
-ays if stools which contain typhoid bacilli are kept at room temperature the 
H. ii/jilias/is disappears in a few day-. 

The direct infection by dust of exposed food-stuffs, such as milk, is ve*y 
probable. The bacilli retain their vitality for many weeks: in garden earth 
twenty-one days, i!i tilter-sand eighty-two days, in dust of the street thirty 
days, on linen sixty to seventy days, on wood thirty-two days; on thread kept 
under suitable conditions for a year. • 

Moons of C'ONVjiVA'S'CK. — (a ) Contagion .—Dircbt aerial transmission does 
n ot se em probable. Each ease should be regarded as a possible source of 
infection, and in houses, hospitals, schools, and barracks a widespread epi¬ 
demic may arise from if. Fingers, food, and flies, are the chief means of 
local propagation. It is impossible for a nurse to avoid finger Contamination, 
and without scrupulous care the germs may be widely distributed in a ward 
or throughout a house. Cotton or rubber gloves are used hi some institu¬ 
tions. Even with special precautions and an unusually large proportion of 
nurses to patients, we have not been able to avoid “house” infection at tile 
Johns Hopkins,Hospital. T. B. Futclier has analyzed the 31 eases contracted 
in the hospital among our first 1,500 cases: physicians, 5 * among a total of 
‘•’88; nurses, )5 of>a total of 107; patients, 8 out of a total of 4?.05(i admis¬ 
sions; 4 of thcs(> occurred ill a small ward epidemic. Two orderlies were 
infected while earing for typhoid patients, and one woman in charge of a 
supply room, where she only handled clean linen. Newman concludes from 
his study of eiiterie in London that direct personal infection, and infection 
through food are the two common channels for its propagation. 

(b) Infft<ljon~of juilar is the most common source tif wide spread epi¬ 
demics, many of which have been shown to originate in the contamination 

—-- —-----i-»- 

* Only three of these were in attendance on typhoid cases. Two of the Hvi* died-. 
Oppenhoimer and Ochsner. 
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of a well or a spring. A very striking one occurred at Plymouth, Pa., in 
1885, which was investigated by Shakespeare. The town, with a population 
of 8,000, was in part supplied with drinkftig-water from a reservoir fed tn 
a mountain stream.' During January, February, and March, in a cottage 
by the side of and at a distance of from (10 to ,80 feet from this stream, a 
man was ilk with typhoid fever. The attendants were in the habit at night 
of throwing out tTie evaenattorts on the ground toward the stream'! During 
these months the ground was frozen and covered with Show* In the latter 
part of March and early in April there was considerable rtrtnfall jind a tlmw. 
in which"a large part of the three months’ accumulation of discharges wa- 
washed into a brook, not <50 feet distant. At the veiy time of this thaw 
the patient had numerous and copious discharges. About the IOth of April 
cases of typhoid fever broke out in the town, appearitfg lor a time* at the 
rate of fifty a day. In all about 1,‘fOO people were attacked. Alt immense 
majority of all the cases were in the yurt ot jibe town which received water 
from the infected reservoir. 

The experience of Maid-tone in 189?,illustrates the wide-spread and seri¬ 
ous character of an epidemic when the water-supply becomes badly contami¬ 
nated. The outbreak began about the middle of September, and within the 
first two weeks .I (HI cases were reported. By October Hit It there were 1.T1S 
cases, and by November ITtli 1.81s cases. In all. hi a population of 35,000. 
about 1 , 1)00 persons were attacked. 

(<■) Typhoid Carrirrx .—The luuilli may persist for years in the bile 
passages and intestines of per-ons in good health. They have been found lo 
Young in the urinary bladder, and by Ilunncr in the gall-bladder, ten and 
twenty years after the fever, and there have been ca-es of typhoid hone lesion 
from which the bacilli were isolated many years after the primary attack 
Within the past few years the work of Sira—long observers has called attention 
to a group of chronic typhoid carriers of the first importance in the spread 
of the disease. One woman, a bakci, had typhoid fever ten years previou-lv 
The bacilli were found iu large numbers in her stools. Everv new eniplovce 
in the bakery sooner or later became seriously ill vtilh tvphoid-likc svmptom-. 
and in two persons ♦he disease proved lalal. Several localized epidemics have 
been traced to these carriers, parliuilaily in a-vlums. as determined hv tie 


Notch asytuins at wliuh 
ok urred, reported 31 case- 


Strassburg obwrvers. l.edingham, in one of tin 

since 180.3 small outbreak* of typhoid fever ha,. 

with 9 fatal. Nothing abnormal could be determined in the water or in tli 
milk, three typhoid carriers were delected. Soper reports an instance u 
which a cook, apparently in perfect health, but m whose stools bacilli ha 
been present in large mimbeiV, had lieen responsible forvthe occurrence o 
typhoid in seven, households in live wars. Apparently Iherf is no limit I 
the length of time in which the bacilli mav remain in the‘bile passages am 
pass into the stools. Dean reports a case of a carrier of twenty-nine Year- 
standing, and instances of even longer duration are recorded • 

(d) lotion of Fond. Milk may he the source of infection. .One n 
he most thoroiig dy.studied epidemics due to tin's cause was that investigate 
by Ballard in Islington. The milk may he conlaminalcd by infected wale 
me-i -n cleaning tin*cans. The milk epidemics have been collected by Krm- 
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Th«* germs limy lie conveyed in ice, salads of various sorts, elc. The 
danger of eating (elery and oilier uncooked vegetables, which lia\e grown 
ill soil .on which infected material has lieen used as a fertilizer, must not 
lie forgotten. 

Oysters. —Much attention his been paid of lafe years to the oyster as a 
source of infection. In several epidemics’ such as that in «Middletown, 
reported fey Conn, that in Naples, by Lav is, ’and in tlfD outbreak which 
, occurred ai Winchester, the chain of circumstantial evidence seems com¬ 
plete. Mos^ suggestive sporadic cases have also been recorded by Broadbent 
and others. .Foote showed that oysters taken from the feeding-grounds in 
rivers contain n larger number of micro-organisms of all sorts than those from 
(he sea. Chauteniesse found typhoid bacilli in oysteis which had lain in 
infected sea-water, even after they had been transferred to and kept' in fresh 
water for a time. ('. W. Field, working in the laboratories of the Department 
of Health, New York (1901), conlirms the observations of both Foftte and 
Chantomosse, but he could ntit determine that the bacilli were able to mul¬ 
tiply within the ovslers. Mosnv, in his report to the French Government 
(1 !M)0), admits the possibility of oyster infection, but lie thinks that the oyster 
plays a very small nilr in-relation to the total morbidity of the disease. Mus¬ 
sels have also been found contaminated with typhoid bacilli, and it is stated 
that dried fish have carried the in fee lion. 

(r) Fill’s.— The importance of Hies in the transmission of the disease 
was brought out very strongly in the Spanish-American War in 1898. The 

h’eport of the Con.. (Heed, Vaughan, and Shakespeare) states that 

“ Hies were undoubtedly the most active agents in the spread of typhoid fever. 
Flics alternately vjsited and fed on the infected ftvcal matter and the food 
in the mess-tent. . . . Typhoid fever was much less frequent among members 
of messes who had their mess-tents screened than it was among thosy who 
took no such precautions." In the South African War there was a perfect 
plague of dies, particularly in the enteric fever tents, and among the army 
surgeons the opinion was universal that tliej had a great deal to do with the 
disseniinarton of the disease. Firth and Horroeks demonstrated the readi¬ 
ness with which Hies, after feeding on typhoid stools #r fresh cultures of 
typhoid bacilli, could infect sterile media. One of the most interesting 
studies on the question was made in the Chicago epidemic of, 1902 by Alice 
Hamilton. Flics iaught in two undrained privies, on the fences of two yards, 
on the walls of two houses, and in the room of a tvphoid-fever patient, were 
mod to inoculate eighteen tubes, and from five of these tubes typhoid bacilli 
"ere isolated. * 

(/) Contamination of the Soil. —Filth, hafl sewers, or cesspools can not 
in themselves cause typhoid fever, but they furnish the conditions suitable 
for the preservation of the bacillus, and possibly for its propagation. 

Dust may bo an important factor, though it has been shown that the 
bacilli die very-quickly when desiccated. In the dust storms during the South 
African YVar the food was’ofien covered with dust. Possibly, too, as Bar¬ 
ringer suggests, the dust on the railway tracks may become contaminated. 
Men w’orking on the tracks urC very liable to infection. 

Mowsa ob XiiV£CT)on.—W hile the bacilhut has its primary seat of action 
in the lymphatic tissues of the intestines, the fever is very largely due ti 
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its growth in the internal organs. As Maelngan very well puts it, thejiciion 
is .dual, one a local specific actioiS of the parasite on the glands of the intes¬ 
tines, and a general action of the organism pn the blood and tissues. A single 
bacillus in ten days, as he says, might produce a billion, and the incubation 
represents the period during which the bacilli are being reproduced. 

We may recognize the following groups:'1 . Ordinary typhoid fever with 
marl-ed enteric lesion*. An ijnmeuse majority of all the cases are of this 
character; and while the spleen and mesenteric glands arc involved the lym¬ 
phatic apparatus of the intestinal walls hears the brunt t of the' attack. 2.' 
Cases in which the intestinal lesions are very slight, and may bfi found only 
after a very careful search. In reviewing the cases of “ typhoid-.foyer'with¬ 
out intestinal lesions,’’ Opie and Bassett call attention to the faert that in 
many negative cases slight lesions really did* exist, utfiile .ig others death 
occurred so late that the lesions might have healed. IiLLSome cages the 
disease, is a general scptica-inia witli symptoms of severehjjriHcntion and higli 
fever and delirium. In others the main lesions mayVrtn organs—liver, 
gall-bladder, pleura, meninges, or even the endoeardittri Cuses iu^which 
the typhoid bacillus enters the body without m lesion of the intes¬ 
tine. In a number of the earlier cases reporte®i^jpjh the demonstration 
of the typhoid bacillus was inconclusive. In othefs the intestine showed 
tuberculous ulcers, through which the organisms may have entered. But 
after excluding all these, a few cases remain in which the demonstration of 
the typhoid bacillus was conclusive, eases in which death occurred early, and 
yet after a very careful search no intestinal lesions could be found. There 
were 4 cases in this series. l T ndoul»te<lly the intestinal le-ions may be so 
slight as not to be recognizable at autopsy. There is no conclusive evi¬ 
dence that typhoid bacilli ever enter the body except through the intestinal 
tract. 4. Mixed infections. It is well to distinguish, as Drcsehfeld points 
out,'between double infections, as with bacillus tuberculosis, the diphtheria 
bacillus, and the plasmoilia of Lavcran, in which two different diseases are 
present and can be readily distinguished, and the true mixed or secondary 
infections, in which the conditions induced by one organism favor the growth 
of other pathogenic forms; thus in the ordinary typhoid-fever cases sec¬ 
ondary infection with the colon bacillus, the streptococcus, staphylococcus, 
or the pneumococcus, is quite common. .">. Pam-typhoid infections. In 
1898 Gwyn reported a remarkable case from my clinic, which presented all 
of the clinical features of typhoid fever, but in which no serum reaction with 
fl. typhosus was present. From the. blood of this patient he isolated in pure 
culture a bacillus, differing from II. typhosus, but having properties inter¬ 
mediate between B. typhosus and B. eoli. This organism resembled one 
which was isolated in 1897 by Widal from an oesophageal*’abscess, and which 
he called a para-colon bacillus. In 1900 Cushing reported from the Johns 
Hopkins Hospital the cultivation of a similar organism from a costo-chon- 
dral abscess following an attack resembling typhoid fever. These organisms 
belong in a group which also contains It. ente.ritidis, described ns the cause 
of meat poisoning, and also several varieties causing diseases in animals. 
Since 1900, following the introduction of.more accurate bacteriological 
methods, similar organisms have been cultivated from numerous cases (now 
many hundreds) Clinically like mild typhoid. ' Enlargement of the spleen 
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has Men quite constantly present, while;rose,spots have been frequently seen, 
nail intestinal symptoms, even haemorrhages, have occurred, but perforation 
*' a!# " ot met wi th. Many eases have a very brief but acute course, re- 
Kinblmg food poisoning. The sequelae of ordinary typhoid fever may occur, 
and the para-typhoid organism has been isolated from the lesions of osteo- 
nyvelitis, an inllamed testis, and a cliondroste’rnal abscess. In the ordinary 
work of a.medical clinic the cases are not very common. There were only 8 in 
11"’ ] ® st 5 ,p0.eases in. my series. There have been about 15 autopsies (Birt), 
imi.i j uiUi.enterL> lesions. There is nothing in the clinical or anatomical 
features* to- differentiate it from ordinary typhoid, and for practical pur- 
po.-os thuyvmay be considered the same disease. The question is a bacterio- 
logical one, and the diagnosis rests upon the cultural peculiarities of the 
orgamsn* isolaiHt fr«h the blood or stools, and upon the agglutination tests. 

Lycal Ig/ectigl^The typhoid bacillus may cause a local abscess, cystitis, 
or eholccystitiTwBBK evidence of a general infection. 1. Terminal hjphoid 
mjcdwm In rajJgPatgnces tiie bacillus causes a fat* infection towards the 
enuof other oiseaQM^ Jgyt subjects may, of course, be* typhoid carriers. In 
two cases of maiigna^gy^se at the Johns Hopkins Hospital the bacilli 
aeie isolated from the^Boaf and there were no intestinal lesions. 

Products of the Growth of the Bacilli .—Brieger isolated from cultures 
a poison belonging to the group of ptomaines—typhotoxin. Later he and 
Fraonkel isolated a poison belonging to the group of .toxalbumins. Accord¬ 
ing to Pfeiffer, the chief poison belongs to the intracellular group of toxins. 
Skimpy Mai tin lias isolated a poison which is in the nature of a secretion, 
! mt (lot ' s not differ from that contained within the bacterial cell. Injected’ 
into animals it causes lowering of teni|)erature, diarrhoea, loss of weight, and 
degeneration of tire myocardium. Its chemical nature is not known. Sim- 
il.ii. but weaker, poisons may also be isolated from cultures of Bacillus.,coli 
ami other members df this group. Xo toxins have.yet been isolated which 
inu-ie changes in animals at all comparable to typhoid fe\er in human beings. 
Macfadyen and Howland, by mechanically breaking up the bacilli after they 
had been titizen by means of liquid air obtained toxins, which injected into 
monkeys had both antitoxic and antibacterial properties. 

Morbid Anatomy. I \testini.s. —A catarrhal condition exists through¬ 
out the small and large bowel. Specific changes occur in the .lymphoid ele¬ 
ments, chiefly at file lower end of the ileum. The alterations which occur 


arc most conveniently described in four stages: , 

L Hyperplasia , which involves the glands of Peyer in the jejunum and 
ileum, and to a variable extent those in the large intestine. The follicles 
me swollen, gravisluwhite. and the patches may project 3 to 5 nun., or may be 
j-ull more prominent. '1 he solitary glands, which range in size from a pin's 
'lead to a pen, are usually deeply imbedded in the submueosa, but project to 
a variable extent. Occasionally they arc very prominent, and may be almost 
I" duuculated. Microscopical examination shows at the outset a condition of 
li.'perrenjia of the follicles. Later there is a great increase and accumula¬ 
tion of cells of the lymph-tissue which may even infiltrate the adjacent 
imicosa and the muscularis; and the blood-vessels are more or less com¬ 


pressed, which gives the whitish, anaemic appearance to the follicles. T,he 
cells have all the characters of ordinary lymph-corpuscles. Some of them, 
0 
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however, are larger, epithelioid ami contain several nuclei. Occasional! 
cells containing red blood-corpuscles arc seen. This so-called medullary in lif 
tration, which is always more intense toward the lower end of the iMnn 
reaches its height from the >yg || i_h to the tenth day and then undergoes on t 
of two changes, resolution or necrosis. Death very rarely takes place at tin, 
stage. Evolution is accomplished by a fatty and granular change in t,, 
cells, which are destroyed and absorbed. A curious condition oftlie patch., 
is produced at this stage, in which they have a reticulated appearance, tli 
plaques a surface reticulee. The swollen* follicles in the Quitch .undergo re-, 
lution and shrink more rapidly than the surrounding framework, or what i 
more probable the follicles alone, owing to the intense hyperplasia, boioiu, 
necrotic and disintegrate, leaving the little pits. In this process superlii 1.1 
haemorrhages may result, and small ulcers may originate bv the fusion u, 
these superlicia! losses of substance. 

EScept histologically there is nothing distinctive in the hyperplasia of tin 
lymph-follicles; but djmrt from enteric we farclv see in ailiilts a marknl 
affection of these glands with fever. In children, however, it is not uncom- 
mon when death lias occurred from intestinal affections, and it is also nut 
with in measles, diphtheria, and starlet fever. 


2. Necrosis and Sloughinij —W hen the hyperplasia of the lvmph-folli' le* 
reaches a certain grade, resolution is no longer possible. The blood-\e—. |, 
become choked, there is a condition of amemie neero-is, and slouglis form 
which must be separated and thrown off. The neero-is is probably due in 
^jreat part to the direct aition of tin* bacilli. Aieordnur to M a 11 o ry. then- 
Occurs a proliferation of endothelial icIK due to the action of a toxin. Tlte-i 

cells are phagocytic in character, and the swelling of tlm intestinal lvujpl.I 

tissue is due almost entirely to their format ion. The nei rods, he think-, 
is dge to the occlusion ol the vein- and capillaries by librinous thrombi, wlmh 
owe their origin to degeneration of phagocytic cel Is.beneath tile lining endo¬ 
thelium of the vessels. The process may be superficial, affecting onlv ihe 
upper part of the mucous coat, or it max extend to and involve tlie siil.mn- 
CO»a. The “slough” may sometime- lie upon the IVver's paieli -caned 
involving more than the ep.tl.eliu.n (Mareb.iml). It is'alwav- more jniei,-, 
toward the lleo-cieeal valve, and in very seven- eases the greater part of tie 
mucosa of tip- last foot of the ileum may be converted into a brovvnish-hhu I- 
eschar. The necrotic area in the solitary glands forms a yellowish , 
.which often involves only the most prominent point of a follicle The extc ’ 
of the necrosis is very variable. It may pa- deep into the muscular com, 
reaching to or even perforating the perilomcinn. 

. 3 ’ Ulceration.— The separation of the neerotie tissue— -the sloiediin ' - 

is gradually effected from the edges inward, and results in*. fonua.ma 

llZfT’ "“."““l" 4 " 11 ° r < ll|- ectly proportionate to ,!„■ 

Zv 1 J CT0 7 1 t th( ' «‘««ire thick,Jss of the ... 

SI f Hf '»».'• '«• small and shallow. 

More commonly the slough ,n separating exposes the submneosn and nm- 
eularis, particularly the latter, which forms the floor of a majority of •ill 
typhoid ulcers. It is not common for an entire IVyer’s patch to «h,i..di 
avfay, and a perfectly ovoid ulcer opposite to the mesenterj is rarely seen. 
Irregularly oval and rounded forms arc most common. A large patch mav 
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I rodent *tliree or four ulcers divided by septa of mucous membrane. The 
■nniSai 6 or 8 inches of the mucous membrane of the ileum may form a 
n#e ulegr, in which are here and there islands of mucosa. The edges of 
1( . ulcer are usually swollen, soft, sometimes congested, and often under¬ 
lined. At a late period the ulcers near the valve may have very irregular 
lunious borders. The base of a typhoid ulcer is smooth and c/ean, being 
i-ually foiled of the submucosa or of the mu&eularis. 

, There may l>6 large ulcers near the valve and swollen hypersemie patches 
,|- l’eyer in tlje uppttr part of the ileum. 

■1. Healing *—This begins with the. development of a thin granulation 
n-Mie which covers the base. Occasionally an appearance is seen as if an 
her had healed in one place.and was extending in another. The muc-osa 
.raduallj* extends froth the edge, and a new growth of epithelium is formed, 
i'he glandular elements are reformed; the healed ulcer is somewhat depressed 
ind is usually pigmented. In /loath (Jitring relapse healing ulcers may be 
een in some jihtelies with fresfi ulcers in others. 

Wo may sav, indeed, that healiijg begins with the separation of the 
loughs, as, when resolution is impossible, the removal of the necrosed part 
s the first step in the process of repair. In fatal eases, we seldom meet with 
nidences of cicatrization, as the majority of deaths occur before this stage 
< reached. It is remarkable that no matter how extensive the ulceration has 
been, healing is never associated with'stricture, and typhoid fever does not 
ippear as one of the causes of intestinal obstruction. Within a very short 
nine all traces of the old ulcers disappear. 

LuidE Ivi'KSTixi:.—The cieeum and colon are affected in about one third 
if the eases. Soniotimes the solitary glands are greatly enlarged. The 
liters are usually larger in the ea-eum titan in the colon. 

J’ekpoimtiox of Tin: Bowel. —Incidence at Autopsy .—J. A. Scott’s 
tgures, embracing !l.Ti:( eases from recent English,iQanadian, and American 
sources, give 351 deaths from perforation among 1.037 deaths* from all 
tames, a percentage of 33.8 of the deaths and 3.8 of the cases, ffhc German 
statistics givfc a much lower proportion of deaths from perforation; Munich 
in 2.000 autopsies, 5.7 per cent from perforation; Basle in 2.000 autopsies. 
1.3 per cent from perforation;'Hamburg in 3.080 autopsies. 1.2 per cent 
from perforation (Hector Mackenzie, Lancet. 1003). At the Johns Hopkins 
Hospital among 1.500 cases of typhoid fever there were -13 with perforation. 
Twenty of these were operated upon, with 7 recoveries. One other ca-e died 
of the toxaemia on the eighth day after operation. At the Pennsylvania llos- 
t’Oal there were $0 eases of perforation among 1.018 cases. Chomel remarks 
that “the accident. i» sometimes the result of ulceration, sometimes of a true 
Cellar, and sometimes it is produced by the distention of the intestine, caus¬ 
ing (he rupture of tissues weakened bv disease." As a rule, sloughs are 
adherent about, the site of perforation. The site is usually in the ileum. 
333 limes in Hector Mackenzie’s collection of 2d l cases: the jejunum twice. 
H 11 ' large ^intestine 22 times, find the appendix 0 times in his series. As a 
T1| le, the perforation occurs within twelve inches of the. iloo-civeal valve. 
There may be two or three separate perforations. J. A. Scott describes two 
distinct varieties: first, the more common single, circular, .pin-point in size, 
due to the extension of a necrotic process through the base of a small ulcer. 
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The second variety, produced l^v a large area of tissue becoming .necroty 
ranges in size from the finger-tip to 3 cm. iu diameter. 

Death from Itivmorrhage occurred in 99 of the Munich cases, qnd in' 1 
of lST dcathS ln my 1,500 cases. The bleeding seems to result directly fmn 
the separation of the sloughs. I was note able in any instance to find tin 
bleeding vessel. In one case only a single patch had sloughed, and a iiyi 
clot was adherent to it. Thd bleeding may also come from the «oft swollci 
edges of the patch. • « „ 

The mesenteric glands show hyperasmia and subsequently become great h 
swollen. Spots of necrosis are common. In several of my cases suppuration 
had occurred, and in one a large abscess of the mesentery was present. The 
rupture of a softened or suppurating mesenteric gland, of which there arc 
only five or six cases in the literature, may cause cither fatal luemorrhage or 
peritonitis. LeConte has successfully operated upon the latter condition. The 
bunefi of glands in the mesentery, at the lower end of the ileum, is especially 
involved. The retroperitoneal glands are also swollen. 

The spleen is invariably enlarged ip the early stages of the disease. In 
11 of my series it exceeded 20 ounces (000 grains) in weight, in one 900 
grams. The-tissue is soft, even diffluent. Infarction is not infrequent. Rap¬ 
ture may occur spontaneously or as a result of injury. In the Munich autop¬ 
sies there were 5 instances of rupture of the spleen, one of which resulted 
fromjLgangrenous abscess. 

The bone-marrow shows changes very similar to those in the lymphoid 
,tissues, and there may be foci of necrosis (Longeope). 

The liver shows signs of parenchymatous degeneration. Early m the di¬ 
ease it is liypera'inic, and in a majority of instances it.is swollen, somcwb.it 
pale, on section turbid, and microscopically the cells are very granular and 
loaded with fat. Nodular areas (microscopic) occur in many cases, n- 
described by Hanford.' Heed, in Welch's laboratory, could not determine 
any relation between the groups of bacilli and these areas (Studies II). Some 
of the nodules arc lymphoid, others are necrotic. In 12 of the Munich autop¬ 
sies liver abscess was found, and in 3, acute yellow atrophy. In 2 of the 
series liver’abscess occurred. Pylephlebitis may follow abscess of the mesen¬ 
tery or perforation of the appendix. Affections of the gall-bladder are lmt 
uncommon,'and are fully described under the clinical features. 

Kidneys. —Cloudy swelling, with granular degeneration of the cells nt 
the convoluted tubules, less commonly an acute nephritis, may be present. 
Rayer, Wagner, and others described the occurrence of numerous smnll arr.i- 
infiltrated with round cells, which may have the appearance of lymphomata, 
or may pass on to softening and suppuration, producing, the so-called mil""'!! 
abscesses, of w.hich there were 7 cases in this series. The typhoid bacilli h.iu* 
been found in these areas. They may also be found in fne urine. The kid¬ 
neys in cases of typhoid bacilluria may show no changes other than cloudy 
swelling. Diphtheritic inflammation of the pelvis of the kidney may on US 
It was present in 3 of my cases, in one of which the tips of the papilla* " 
also affected. Catarrh of the bladder is not uncommon. Diphtheritic inll i" 1 ' 
mation of this viscus may also occur. Orchitis is occasionally met with. . 

• HEseniATOitY.OnoANs.—-Ulceration of the larvnx occurs in a certain unite 
ber of cases; in the Munich series it was noted 107 times. It may come oil 
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at the same time as the ulceration in the ilpum. It occurs in the posterior 
the insertion of the cords, at the base of the epiglottis, and on the 
nryiepiglottidcan folds. The cartilages are very apt to become involved. In 
ihe later periods catarrhal and diphtheritic ulcers may be present. • • 

CEdema of .the glottis was present in 20 of the Munich cases, in 8 of 
uhich tracheotomy was performed. Diphtlierftis of the pharynx and larynx 
is not very.uncommon. It occurred in a most extensive fbrm in 2 of my 
rases. »kobflJ pneumonia may be found early in the disease (see Pnf.cmo- 
rvi’iiu's), or .it mar be a lute event. Hypostatic congestion and the con¬ 
dition of the lung spoken of as splenization are very common. Gangrene 
of.the lung occurred in 40 cases in the Munich series; abscess of the lung 
in 14; haemorrhagic infarction,in 129. . Pleurisy is not a very common event. 
•Fibrinou| pleurisy oceurred in about ’0 per cent of the Munich cases, and 
empyema in nearly 2 per cent. 

Changes in the Circulatory System. —Heart Lesions,-i-Endocafditis, 
while not a common complication. is probably more frequent than is generally 
supposed. It was present without being suspected in three out of 101 autop¬ 
sies in this scrips, while in three other cases of my series the clinical symp¬ 
toms suggested its. presence. The typhoid bacilli have been found in the 
vegetations. Pericarditis was present in 14 cases of the Munich autopsies. 
Myocarditis is not very infrequent. In protracted cases the muscle-fibre is 
.usually soft, flabby, and of a pale yellowish-brown color. The softening may 
je extreme, though rarely of the grade described bv Stokes in typhus fever, 
li which, when held apex up by the vessels, the organ collapsed over the hand, 
brining a mushroom-like cap. Microscopically, the fibres may show little 
ir no change, even wjien the* impulse of the heart has been extremely feeble. 

\ granular parenchymatous degeneration is common. Fatty degeneration 
nay be present, particularly in long-standing cases with anaemia. The 
valine change is not common. The segmenting myocarditis, in which the 
emont substance is softened so that the muscles separate, has .also been 
ound, but prolmbly as a post-mortem change. 

Lesions of the Hlood-irsxeh. —Changes in the arteries are not infrequent, 
n 21 of 52 cases in our series, in which there were notes on the state of the 
orta, fresh endarteritis was present, and in 13 of (52 cases in which the eondi- 
, am of the coronary arteries was noted similar changes were founjl (Thayer). 

I Arteritis of a peripheral \ e-sel with thrombus formation is not uncom- 
jiaon. Bacilli have been found in the thrombi. The artery may be blocked 
11>> a thrombus of cardiac origin—an embolus—but in the great majority of 
jbistanoes they ard autochthonous and due to arteritis, obliterating or partial. 
Thrombosis in the vejns is very much more frequent than in the arterie-. but 
is not such a sdrious event. It is most frequent in the femoral, and in the 
left more often tlia/l the right. The consequent es are fully considered under 
the symptoms. 

Xekvous System. —There are very few obvious changes met with. Men¬ 
ingitis is extremely rare, li occurred in only 11 of the 2.000 Munich cases. 
The exudStion may he either serous, sero-fibrinous, or purulent, ami typhoid 
hncjlli have been isolated. Five eases of serous and one of purulent nieiiin- 
gitis occurred in our series (Cole). OptieJieuritis. which peeurs sometime^ 
h typhoid fever, has not, so far as I know, boon described in connection with 
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the meningitis. The anatomical lesion of the aphasia-seen not infrequently 
in children—is not known, possibly it is an encephalitis. Parenchymatous 
changes have been met with in the peripheral nerves, and appear to be not 
very uncommon, even when there have been no symptoms of neuritis. 

The voluntary- muscles show, in certain, instances, the changes described 
by Zenker,, which occur, however, in all long-standing febrile affections, and 
are not peculiar'to typhoid fever. The muscle substance withiq the sarcu- 
lemma undergoes either a granular degeneration or a hailing transformation. 
The abdominal muscles, the adductors df the thighs, and the. pectorals are 
most commonly involved. Rupture of a rectus abdominis lyis been found 
post mortem. Haemorrhage may occur. Abscesses may develop in the 11111 - 
cles during convalescence. t 

Symptoms. —In a disease so complex as typhoid feuer it will be ( well fir-t 
to give a general description, and then to study more fully the symptom-,^ 
complications, and sequel* according to the individual organs. 

General Description. —The period of incubation lasts from “ eight in 
fourteen days, sometimes twenty-three" (Clinical Society), during whhli 
there are feelings of lassitude and inaptitude for work. The onset is rarely 
abrupt. In the 1,500 cases there occurred at onset chills in 33-1, headache in 
1,117, anorexia in 825. diarrhoea (without purgation) ill 5Hi, epistaxis in 
323. abdominal pain in 113, constipation in 210, pain in right iliac fo.—a 
in 10. The patient at last takes to lus bed, from which event, in a majority 
of eases, the definite onset of the disease may be dated. During the first 
week there is, in some cases (but by 110 means in all, as lias long been taught). 
i steady rise in the fever, the evening record rising a degree or a degree ami 
1 half higher each day, reaching 103° or 101°. The pulse is rapid, from loo 
to 110, full in volume, but of low tension and 'iltuullyi'fttie; the tongue i< 
loajed and white; the abdomen is slightly distended and tender. Unless the 
fever is high there is nQ delirium, hut the patient eqmplains of headache, ami 
there may.be mental confusion and wandering at night. The bowels may hr 
constipated, or there may be two or three loose movements daily. Toward 
the end of the week the spleen becomes enlarged and the rash appears in the 
form of ro.'ic-eoloml spots, seen first on the skin of the abdomen. Cough and 
bronchitic symptoms are not uncommon at the outset. 

VA In the second week, in eases of moderate severity, the symptoms become 
aggravated; the fever remains high and the morning remission is slight. 
The pulse is rapid and loses.its dicrotic character. There is no longer head¬ 
ache, but there are mcutal -torpor and dulness. The face looks heavy; I he 
lips are dry; the tongue, in severe cases, becomes drv also; The abdominal 
symptoms, if present—diarrhoea, tympanites, and tenderness—become aggro- 
1 rated. Death^may occur during this week, with pronounced nervous symp- 
Itoms, or, toward the end of it, from haemorrhage or perforation. In nnld 
cases the temperature declines, and by the fourteenth day may lie normal 

In the third week , in cases of moderate severity, the pulse ranges frein 
110— to 130; the temperature now shows marked morning remissions, and 
there is a graduaj decline in the fever. The loss of flesh is now more noth <“ 
able, and the weakness is pronounced. Diarrhma and meteorism may new 
occur for the first time. Unfavorable symptoms at this stage are the pul¬ 
monary complications, increasing feebleness of the heart, and pronounced 
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delirium, «with muscular tremor. Special dangers are perforation and hsem- 
.orrhage. 

•With the fourth week, in a majority of instances, convalescence begins. 
'L’he ^temperature gradually reaches the normal point, the diarrhoea stops, 
the tongue cleans, and the desire for food returns, in severe cases the fourth 
and even the fifth week may present an aggravated picture of the .third; the 
patient groys weaker, the pulse is more rapid aud.feeble, the* tongue dry, and 
the abdomen^distended, lie lies in a condition of profound stupor, with low 
muttering delirium .and subsultus tindinum, and passes the faeces and urine 
involuntarily.’.Heart-failure and secondary complications are the chief dan¬ 
gers of this period. 

In the fifth and sixth weeks protracted eases may still show irregular 
fever, nnfl convalescence may not set ih until after the fortieth day. In this 
period we meet with relapses in the milder forms or slight recrudescence of 
the fever. AtJLhis tinie, too, occur many of the complications and sequelae. 

Special Fkattres anii SWurroxiS.— Mode of Onset .—As a rule, the 
symptoms come on insidiously, and the patient is unable to fix definitely 
the time at which he began to feel ill.* The following are the most important 
deviations from this common course: 

(a) Onset with Pronininci'il. sometimes Sudden. Xrrrons Manifestations. 
—Headache, of a severe and intractable nature, is l>v no means an infrequent 
initial symptom. Again, a severe facial neuralgia may for a few days put 
the practitioner off his guard. Tn cases in which the patients have kept about 
and. as they say, fought the disease, the very first manifestation may be pro¬ 
nounced, delirium. Such patient3 may even leave home and wander about? 
for days. In rare ceases tile disease sets in with the most intense, cerebro¬ 
spinal symptoms, simulating meningitis—severe headache, photophobia, re- 
Ifaction of the head, twitching of the muscle*, and even convulsions. Occa¬ 
sionally drowsiness, stuppr. and signs of basilar meningitis may exist for ten 
days or more before the characteristic symptoms develop: the onset may be 
mth mania. 

t h) With. Pronounced Pulmonary Symptoms .—The initial bronchial 
catarrh may he of great severity and obscure the other features outlie disease. 
More striking still are those eases in which the disease sets in with a single 
chill, with pain.in the side and all the characteristic features of lobar pneu- 
nionm. or of acute pleurisy; or tuberculosis is suspected. 

('•) With Intense Uaslro-intcstinal Symptoms .—The incessant vomiting^ 
and pain may lead to a suspicion of poisoning, or the case may be sent to 
flu: surgical wards for appendicitis. 

(d) With symptoms of an anile nephritis, smoky or bloody urine, with 
much albumin*and tube-casts. 

(r) Ambulatory Form .—Deserving of especial mention fire those cases 
of typhoid fever in which flip patient keeps about and attempts to do work, 
or perhaps takes a long journey to his home. lie may come under observa¬ 
tion for the first time with a •temperature of 104° or 105°. and with the rash 
"'ell out.* Many of these eases run a severe course, and in general hospitals 
tl'ty contribute largely to the total mortality. Finally, there are rare in¬ 
stances in which typhoid is unsuspected until perforation, or a profuse haem- 
orrhage from the bowels occurs. 
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Facial Aspect, —T?«r| y ip the diseas e the cheeks, arc llifshed andi fha, eyes 
brigh t. T oward I hfycnd of the &rst week the expression becomes moroJh.t- 
less, and when the disease is well established the patient has a dull.and. heavy 
look. There is never the rapid anaemia of malarial fever, and the color of the 
lips and cheeks may be retained even to the,third week. 

Feyek— (a) Regular Course.. (Chart TI.)—In the stage of invasion the 
fever rises steadily during tie first five or six days. The evening temperatim 
is about a degree or a degree and a half higher than th§ morning remission, 
so that a temperature of 104° or 105° is not uncommon by .the end of the lir-f 
week. Having reached the fastigium or height, the fever then ‘persists wiili 
very slight daily remissions. The fever may be singularly persistent ami 
but little influenced by bathing or other measures. At the end of the second 
and throughout the third week the temperature 'becomes jnore distinctly remit¬ 
tent. The difference between the morning or evening record may be 3° or 4", 
and the morning temperature may even be normal. ICfalls by lysis, and the ' 
temperature is not considered normal'until th« evening record is at 98.2'. 

(6) Variations from the typical temperature curve are common. We do 
not always see the gradual step-like asbent in the early stage; the eases do 
not often come under observation at this time. When the disease sots in 


with a chill, or in children with a convulsion, the temperature may rise at 
once to 103° or 104°. In many cases defen escenee occurs at the end of the 
second week and the temperature may fail rapidly, reaching the normal 
within twelve or twenty hours. An inverse typo of temperature, high in t lie 
morning and low in the evening, is occasionally seen but has no especial 
Significance. 

Sudden falls in the temperature may occur; thus, as shown in Chart IV, 
a drop of 0.4° may follow an intestinal haunorrhngo, and the fall mnv be u rv 
apparent even before the blood has appeared in the stools. Sometimes dur¬ 
ing the anaemia which follows a severe haemorrhage from the bowels there am 
remarkable ( oscillations in the temperature, Hvperpyrcxia is rare. In onlv 
58 of 1,500 cases did the fever rise above 100°/ Before death the fever mav 
rise; the highest 1 have known was 1_09.5°. 

(c) Post-typhoid Variations. (1) Recrudescences .—After a normal tem¬ 
perature of perhaps five or six days, the fever may rise suddenly to 102 or 
103°, without constitutional disturbance, furring of the tongue, or abdomi¬ 
nal symptoms. After persisting for from two to four days the tempera¬ 
ture falls. Of 1,500 cases, 92 presented these post-tvphoid elevations, brief 
notes of which are given in the Studios on Tvphoid Fever. Constipation, 
errors in diet, or excitement inav cause them. These attacks are a frouuent 
source of anxiety to the practitioner. They arc verv common, and it is not 
always possible to say upon what they depend. As a rule, if the rise in tem¬ 
perature is the result of the onset of a complication, such as pleurisy or 
thrombosis, there is an increase in the leucocytes. Naturally one suspods 
at the outset a relapse, but there is an absence of the step-like ascent, and 
as a rule the fever falls after lasting a few days,, 

( 2 ) The Sub-febrile Stage of Convalescence .—In children, in very nerv¬ 
ous patients, and in cases with anamiia, the evening temperature may keep 
up for weeks after the tongue has cleaned and the appetite has returned. 
This may usually be disregarded, and is often best treated by allowing tie' 
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Chart TI.—Typhoid Peter with Relapse. 
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patient to get up, and by stopping the use of the thermometer. Of .course 
it is important not to overlook any latent complications. 

(3) Hypothermia. —Low temperatures «in typhoid fever are common, 
following the tubs, or spontaneously in the third and fourth week in the 
periods of marked remissions, and following luemorrhage. An interesting 
form is the persistent hypothermia of convalescence. For ten days or more,, 
particularly in tin? protracted eases with great emaciation, the tcpiperature 
may be 96.5° or 97°. It is of no special significance. 

(d) The Fever of the Relapse.—This, Is a repetition in many instances 
of the original fever, a gradual ascent and maintenance for a,few days at 
a certain height and then a gradual decline. It is shorter than the original 
pyrexia, and rarely continues more than two or three weeks. (Chart II.) 

(c) Afebrile Typhoid. —There are eaVes described in which the chj,cf fea¬ 
tures of the disease have been present without the existence of fever. They 
are extremely rare in this country. I have seen a case, afebrile at the thir¬ 
teenth day. and in which the rose spotk and oHer features persisted till the 
twenty-eighth day. 

(/) Chills occur (fl) sometimes wifi! the fever of onset; (b) occasion¬ 
ally at intervals throughout the course of the disease, and followed by sweats 
(so-called sudoral form) ; (c) with the advent of complications, pleurisy, 
pneumonia, otitis media, periostitis, etc.; (d) with active antipvretie treat¬ 
ment by the coal-tar remedies; (<■) occasionally during the period of defer¬ 
vescence without relation to any complication or sequel, probably due to a 
septic infection; (/) according to Tlerringham, chills may result from con¬ 
stipation. There are cases in which throughout the latter half of the disease 
chills recur with great severity. (See Chills in Typhoid (fever. Studies II.) 

Skiw—T he characteristic rash of the di-ease consists of hyperannic spots, 
widely appear from the seventh to the tenth day, usually at first upon the 
abdomen. They are slightly raised, flattened papules, which can be felt dis¬ 
tinctly by tli,e finger, of a rose-red color, disappearing on pressure, and rang¬ 
ing in diameter from 2 to I mm. They were present in 93.2 per cent of the 
white patients and 20.6 per cent of the colored. Thcv come out in> successive 
crops, and after persisting for two or Ihree days they disappear, occasionally 
leaving a brownish stain. The spots may be present upon the back, and not 
upon the abdonien. The eruption may be very abundant over the whole skin 
of the trunk, and on the extremities. There were 81 in which they occurred 
oy the arms, 17 on the forearms, 43 on the thighs, legs 15, face 5, hands 3. 
llie cases with very abundant eruption are not necessarily more severe. As 
already noted, the typhoid bacilli have been found in the spots." Of variations 
in the rash, frequently the spots are capped by small vehicles. Cases that 
have not been carefully sponged may show sweat vesicles, either miliary or 
sudaminal. In 38 cases in my series there were purpuric‘Spots. Three of 
the cases were true haemorrhagic typhoid fever. The rash may not appear 
until the relapse. In 21 cases in our series the rose spots came out after the 
patient was afebrile. 

A branny desqugmation is not rare in children, and common in' adults 
after hydrotherapy. Occasionally the skin peels ofE in large flakes. 

Anujng other skin lesions in typhoid fever the following may be-men- 
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Exifthvma .—It is not very uncommon in the first week of the disease to 
find a diffuse erythematous .blush—E. typt’osum. Formerly we thought this 
might be due to quinine. . 

The tache cerebrate, a red line with white borders, is readily produced 
bv drawing the nail over the skyi, a vaso-motor phenomenon of no special sig¬ 
nificance. Sometimes the skin may have a peculiar mottled piqk and white 
appearance. E. exudativum, E. nodosum, and .urticaria may be present. 

IfiT/irs. —Ilerpqs is certainly rare in typhoid fever in comparison with 
lls great frequency in malarial fVver and in pneumonia. It was noted in 
■pi of our l.qOO cases, usually on the lips. 

The taches bleualres — Peliomala—Macula: ccrulrr. —These are pale-blue 
or steel-gray spots, subcuticular, fiom 1 to 10 mm. in diameter, of irregu¬ 
lar online and moat abundant about the chest, abdomen, and thighs. They 
sometimes give a very striking appearance to the skin. They are due.lo lice 
(see Pediculosis). 

Skin Gangrene. —Tn eliihfrrbn npinS. may occur; as reported by McFarland 
in the Philadelphia epidemic of 18S18 there were many cases with multiple 
areas of gangrene of the skin. The nose, ears, and genitals may be attacked. 

Sir calx .—At the height of the fever the >kin is usually dry. Profuse 
sweating is rare, but it is not very uncommon to set 1 the abdomen or chest 
limi't with perspiration, particularly in the reaction which follows the hath. 
Sweats in some instances constitute a striking feature of the disease. They 
may occasionally he associated with chilly sensations or actual chills. Jae- 
i oud and others in France have especially described this sudoral form of 
typhoid fever. There may he recurring paroxysms of chill, fever, and sweifts 
(even several in twenty-four hours), and the case may be mistaken for one 
of intermittent fc\er. The fever toward the end of the second week and 
during the third week may be intermittent. The characteristic rash is usu¬ 
ally present, and. if absent, the negative conditioq of the blood is sufficient 
to exclude malaria. The sweating may occur chiefly in the third and fourth 
weeks. 

(Edema of the skin occurs: 1. As the result of vascular obstruction, most 
commonly of a vein, as in thrombosis of the femoral vein. ’'...In connection 
"ith nephritis, very rarely. 3. In association with the amentia and cachexia. 
A yellow color of the palms of the hands and of the soles of the feet is not 
uncommon. The hair falls out after the attack, but complete baldness is rare. 
I have once seen permanent baldness. The nutrition of the nails sudors, aijd 
during and after convalescence transverse ridges may occur. A peculiar odor 
is exhaled from the skin in some cases. Whether due to a cutaneous exhala¬ 
tion or not, there certainly is a very distinctive smell connected with many 
patients. Nathan Smith describes it as of a “semi-cadaverous, musty char¬ 
acter.” 

Tinea: atrophica \—Tfines of atrophy may appear on the skin of the abdo¬ 
men and lateral aspects of the thighs, similar to those seen after pregnancy. 
They have been attributed,to neuritis, and Duckworth has reported a case 
in which the skin adjacent to them was hyperawthetic. 

, Bed-sores are not uncommon in protracted cases, with great emaciation. 
As a rule, they result from pressure and are seen upon the sacrum, more 
rarely the ilia, the shoulders, and the heels. These are less common, I tKink, 
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since the introduction of hydrotherapy. Scrupulous care and watch fulness 
do much for their prevention, but it is to be remembered that in cases with 
profound involvement of the nerve ccntres»acute bed-sores of the back ami 
heels may occur with very slight pressure, and with astonishing rapidity.^ 

Boils constitute a common and troublesome sequel of the disease. They 
appear to be,more frequent after hydrotherapy. 

V Circulatory System. —The blood presents important changes.. The fol¬ 
lowing statements are based on studios which it. S. T (layer has made in 
my wards (Studies I and IT!): ‘During the first two weeks there may be 
little or no change in the blood. Profuse sweats or copious djprrhoea may, 
as Hayem has shown, cause the corpusofes—as in the collapse stage of cholera 
—to rise above normal. In_lkc third week a fait usually takes place in cor¬ 
puscles and hemoglobin, and the number may sink rapidly even to l.JOO.OOO 
per c. mm., gradually rising to normal during convalescence. jAMien the 
patient«first gets up, there may be a slight fall in the number of corpuscle-.. 
The average maximum loss is about 1,01)0,000 tdi the c. mm. 

The amount of'htemoglobin is always reduced, and usually in a greater 
relative proportion than the number of' red corpuscles, and during recov¬ 
ery the normal color standard is reached at a later period. ' Lcueopenia— 
r hypoleucocytosis—is present throughout the course. Gold baths iuerea-e 
temporarily the number of leucocytes in the peripheral circulation. The 
absence of leucocytosis may be at times of real diagnostic value in distinguish¬ 
ing typhoid fever from various septic fevers and acute inflammatory processes 
The polymorphonuclear leucocytes are normal in number, while the lympho¬ 
cytes are relatively increased. When an acute inflammatory process occurs in 
typhoid fever the leucocytes show an increase in the polynuclear forms, and 
this may be of great diagnostic moment. 

The accompanying blood-chart shows these changes well. (Chart III.) 

The post-typhoid anaqnia may reach an extreme .grade. In one of my 
cases the blqod-corpuscles sank to 1. 300.000 per c. mm. and the lnvmoglobin 
to about 20 per cent. These severe grades of anaunia are not common in 
my experience. In the Munich statistics there were 54 cases with general 
and extreme jnamiia. 

Of changes in the blood plasma very little is known. 

The pulse in typhoid fever presents no special characters. It is increased 
in rapidity, but not always in proportion to the height of the fever, and thh 
WJ be a very special feature in the early stages. As a rule, in the first week 
it is above 1QQ, full in volume and often dicrotic. There is no acute disease 
with which, in the early stage, n dicrotic pulse is so frequently associated 
Even with high fever the pulse may not be greatlv accelerated. As the dis¬ 
ease progresses the pulse becomes more rapid, feebler, and small. In ti per 
cent of our cases the pulse rate rose above 140 (Thayer).* In the extreme 
prostration of severe cases it may reach 150 or more, and is a mere undula¬ 
tion—the so-called running pulse. The lowered arterial pressure is mam- 
fest in the dusky lividity of the skin and co!dness*of the hands and feet 

During convalescence the pulse gradually returns to normal, and occa¬ 
sionally becomes very slow. After no other acute fever do we so frequently 
meet with, bradycardia. I have counted the pulse as low as 30. and in¬ 
stances are on record of still fewer beats to the minute. Tachycardia, while 



[ess common, may be a very troublesome, and persistent feature of con¬ 
valescence. 

* Blood, Pressure .—This is usually from 115-120 m. m. Hg. (Riva-Ilocci 
instrument) in systole. The diastolic pressure has the normal relationship 
to the systolic, and averages 85-100 m. m. Hg. Thdre is a gradual fall during 
the course to about 100-110 m. m. Hg. at the beginning of apyresia. In two 
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22 per cent of our cases. Absencf of the first sound is rare. Gallop “rhythm 
is not uncommon. In the extreme feebleness of the graver forms, the first 
and second sound become very similar, and*the long pause is much shortened 
(embryoeardia). 

Of cardiac complications, pericarditis i* < iaia_6Hd has been met with 
chiefly in children and in association with pneumonia. It was present iu 
three of my series'and occurfed in only 14 of the 2,000 Munich post mortem'. 
Endocarditis was fqund_post mortem in. three cases, and the physical signs , 
suggested its presence in three other cases in the series. Myocarditis is more 
co mmon, and is indicated bv a progressive weakening of the heart-sound and 
enfeeblement of the action of the organ. 

Complications in the Arteries. —- Arteritis with thrombus formation oc¬ 
curred in four cases in the series, one in the branches of the middle tercbral. 
two in the femoral, and one in the brachial. In one case gangrene of the 
leg followed. I saw a similar case with Itoddick, in Montreal, in which 
obliteration of the left femoral artery occurmf'on the sixteenth day, and of 
the vessel on the right side on the twentieth day, with gangrene of both feet. 
Pain, tenderness, and swelling occur over the artery, with diminution of di>- 
appearanee of the pulsations and coldness and blueness of the extremity. 
In two of the eases these symptoms gradually disappeared, and the pulsation 
returned not only in the peripheral, but in the affected vessels (Thayer). 
Keen refers to 46 eases of arterial gangrene, of which 8 were bilateral, 10 on 
the right side, and 10 on the left. 

t Thrombi in the Veins. —In our series there were 41 instances, distributed 
in thcTfoIIowing veins: femoral 20. popliteal 5, iliac 5, veins of the calf -Y, 
internal saphenous 3, pulmonary artery alone J, pulmonary artery and com¬ 
mon iliac 1, axillary vein 1 (Thayer). I saw one case in the right circum¬ 
flex iliac vein. Femoral thrombosis is the most common, and almost inva¬ 
riably in the left vessel,*dvie. as Liebermeister suggests, to the fact that the 
left iliac vein is crossed by the tight iliac artery, and the blood flow is not 
so free. The symptoms of this complication are very definite-t-fhe fever may 
increase or recur. Chills occurred in 11 of all the cases. Pain aitd swelling 
at the site ate constantly present, and the thrombotic mass can be felt, not 
always at first, nor is it well to feel for it. .Swelling of the leg follows a- a 
rule, but it is rarely so extreme, and never. I think, so painful ns the puer¬ 
peral phlegmasia alba dolens. In the iliac thrombosis the pain may be severe 
«tod lead to the suspicion of perforation, as in one of our cases. Loucocv- 
tosis is usually present, in 12 cases it rose above 10,000. Five of the 39 cases 
died, 2 only as a result of the thrombus; in the case of axitlary thrombosis 
from pulmonary embolism, in one embolism of the inferior cava and right 
auricle from tliQ dislocation of a piece of thrombus from tho left iliac vein 
Thayer examined 16 of the patients at varying periods after convalescence, 
and found in every case more or less disability from the varices and persist¬ 
ent swelling. In some cases, however, the recovery is complete. 

JJI&kstjve fsxsiEM.— Loss of appetite, is eaiiy, and, as a rule, the relish 
for food is not regained until convalescence. Thirst is constant, and should 
be fully and freely gratified. Even when the mind becomes benumbed ami 
tha patient no longer asks for water, it should be freely given. Th o. tongue 
presents the changes inevitable in a prolonged fever. Early in the disease 
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it is n*6e+; swolien, and coated with a thin white fur, which, as the fever 
jirogresses, becomes denser. It may remain moist throughout. It is small 
m'size and tends to be red at tht‘.edges and tip. In severe cases, particu¬ 
larly those with delirium, the tongue becomes very dry, partly owing to the 
fact that such patients breathe*with the mouth open. It may be covered 
■v^ith a brown or brownish-black fur, or with crusts between which are cracks 
and fissuroe. , .Acute glossitis occurred in one easft at the onset of the relapse. 
In these eases the taeth and lips may be covered with a dark brownish matter 
called sordcs —a mixture of food, epithelial debris, and micro-organisms. By 
keeping fife mouth and tongue clean from the outset the fissures, which are 
extremely painful, may be prevented. During convalescence the tongue grad¬ 
ually becomes clean, and the fur is thrown off, almost imperceptibly or occa¬ 
sionally «in flakes. • 

The secretion of saliva is often diminished; salivation is rare. 

Pamtijis was present in -15^ of the 2,000 Munich eases, it occurred in 
11 cases in my series; of thlsq, 5 died. It is most frequent in the third 
week in very severe cases. Bxtensiye sloughing may follow in the tis-ues 
of the neck. Usually unilateral, and in a majority of cases going on to sup¬ 
puration, it is regarded as a very fatal complication, but recovery has fol¬ 
lowed in eight of my cases. It undoubtedly may arise from extension of 
inflammation along Steno's duet. This is probably not so serious a form 
as when it arises from metastatic inflammation. In four cases the subrnax- 
illary glands were involved alone, in one a cellulitis of the neck extended 
from the gland and proved fatal. Parotitis may occur after the fever ha| 
subsided. A remarkable localized sweating in the parotid region is an occa¬ 
sional sequel of the .abscess. 

The pharynx may be the seat of'slight catarrh. Sometimes the fauces 
ire deeply-congested. Membranous pharyngitis, a serious and fatal com¬ 
plication, may come oi> in the third week. 'Difficulty in swallowing may 
result from ulcers of the (esophagus, and in one of our cases stricture fol- 
owed.* Thyroiditis may occur with abscess formation. 

The gastric symptoms are extremely variable. Nausea and vomiting are 
lot common. There are instances, however, in which voiniting,»resisting all 
neasurcs, is a marked feature from the outset, and may directly cause death 
Vom exhaustion. Vomiting does not often occur in the second and third 
seeks, unless associated with some serious complication. I'lccis have been 
found in tiie stomach, llauuatemesis occurred in I of our eases. 

Intestinal Symptoms .—Dinrrlicca is a‘very variable symptom, occurring 
a from 20 lo 30*pcr cent of the cases. Of 1,500 cases, 510 bad diarrhoea before 
■nlering, 200 during their stay m hospital. The small percentage may be 
hie to the fact that we use no purges or intestinal antiseptics. Its absente 
oust not be takerf as an indication that the intestinal lesions arc of slight 
'lent. I have seen, on several occasions, the most extensive infiltration and 
deration of the Peyer’s glands of the small intestine, with the colon filled 
v ith solid fa'ces. The diarrlltea is caused less by the ulcers than by the asso- 
■inled catarrh, and, ns in tuberculosis, it is probable that when this is in the 
luge intestine the discharges are more frequent. It is most common toward 


•Mitchell, (Esophageal Complications in Typhoid Fever (Studies II). 
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the end of the first and througlyiut the second week, but it may det occur 
until the third or even the fourth week. The number of discharges ranges 
from 3 to 8 or 10 in the twenty-four hcrurs. They are usually abundant, 
thin, grayish-yellow, granular, of the consistency and appearance of pea-soup, 
and resemble very much/ as Addison rcmaiked, tho normal contents of the 
small bowel. The reaction is alkaline and the odor offensive. On standing, 
the discharges separate into’a thin serous layer, containing albumia and salts, 
and a lower stratum, consisting of epithelial debris , remnants Qf food, and 
numerous crystals of triple phosphates, blood may be in«small amount, and 
only recognized by the microscope. ^ Sloughs of the Peyer’s. glands occur 
either as grayish-yellow fragments or occasionally as ovoid itnasses, an inch or 
more in length, in which portions of the bow/d tissue nd|he found. The 
:bacilli are not found in the stools until the end of the*fir| B fe the middle of 
the second week. Constipation was present in at per caak® the cases. 

Hemorrhage from the bowels is a serionscqmplicatfqj^bccurring in from 
3 to 5 per cent of all cases. It had oceurredMfi 90 of the 2,000 fatal Munich 
cases. In 1,500 cases treated in my wards, hemorrhage occurred in 118, and 
/in 12 death occurred directly from the Vaunorrhage. It was present in 3.77 
per cent of Murchison’s 1,504 cases. There may be only a slight trace of 
blood in the stools, but too often it is a profuse, free haunorrhage, which 
rapidly proves fatal. Tt occurs most commonly between the end of the second 
/and the beginning of the fourth week, the time of the separation of the 
' sloughs. Occasionally it results simply from the intense hyperiemia. It usu¬ 
ally comes on without warning. A sensation of sinking or collapse is experi¬ 
enced by the patient, the temperature falls, and may, as in the annexed chart, 
drop 6° or 7° in a few hours. Fatal collapse may supervene before the blood 
appears in the stool. Hietnorrhage usually occurs in cases of considerable 
severity. Graves and Trousseau held that it was not a very dangerous symp¬ 
tom, but statistics show that death follows in from 30 to 50 per cent of 
the eases. • 

It must not be forgotten that melaaia may also be part of a general hieni- 
orrhagic tendency (to be referred to later), in which case it is associated with 
peteohiie and ha?maturia. There may be a special family predisposition to 
intestinal haemorrhages in typhoid fever. 

Meteorisn/, a frequent symptom, is not serious if of moderate grade, hut 
when excessive is usually of ill omen. Owing to defective tone in the wall-. 
«n severe cases to their infiltration with serum, gas accumulates in the, small 
and large bowels, particularly in tho latter. Pushing up the diaphragm, it 
interferes very much with the action of tho heart and lun£s, and may al~" 
favor perforation. Gurgling in the right iliac fossa exists in a large propor¬ 
tion of all the eases, and indicates simply the presence of gas hnd fluid faces 
c in the colon and caecum. • 

Abdominal pain and tenderness were present in three-fifths of a scries 
of 500 cases studied with special reference to the point by T. McCrae. In 
some it was only present at the onset. Pain occurred during the course in 
about one-third of the cases. This is due- in some instances to condition' 
apart from the bowel lesions, such as pleurisy, distention of the bladder, and 
phlebitis. It maj associated with diarrhoea, severe constipation, a painful 
■spleen, or acute abdominal complications. Pain occurs with some cases of 
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haemordlage, but' is most constantly presept with perforation. In a large 
group no cause could be found for the pain, and if other symptoms.be asso¬ 
rt 611 the condition may lead to error in diagnosis. Operation for appendi¬ 
citis has been performed in the early stage of typhoid fever, owing to the 
combination of pain in. the right iliac fossa, fever and constipation. This 
Ijas happened twice at the Johns Hopkins Hospital. 
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first week, in the great majority jfc is at the height of the disease in the third 
week, anjd much more frequently in the severe cases, particularly those asso¬ 
ciated with tympanites and haemorrhage. • It may occur, however,, in vSry 
mild cases and with great suddenness, when the patient is apparently pro¬ 
gressing favorably, 

Symp toruutf.J’erforation .—By far the most important single indication is 
a sudden , sharp nain of increasing severity,.often paroxysmal in character. It 
is rarely absent, except in the small group of cases with profound toxemia.. 
The situation is most frequent in flip hypcgnvHc r ’"gin ri and to the right of 
the middle line. v Tenderne ss on pressure is present in the great, majority of 
cases, usually in the hypogastric and'right iliac regions, sometimes diffuse; 
it may only be brought out on deep pressure. t As LeContc points out, when 
the perforation happens to be in contact with the parietal peritoneum tin- 
local features on palpation arc much more marked than when the perforated 
ulcer is next to a coil or to the mesentery. . There may be early j yritnhilH w 
qf theJiladder, with frequent micturition, aiW pain extending toward the 
penis. 11 A third important sign is muscle Rigidity, increased tension, and 
spasm on any attempt to palpate. With the onset of these features the 
patient may have' signs of shoc k—a full in temperature, an im-ronse in tl m 
rap idity of the pulse and respirations, and slight sweating. Following these 
features in a few Hours there is usually a reaction, and then the^featurcs of 
general peritonitis become manifest to a more or less marked degree. Among 
the general features, the facies of the patient shows changes; there is in¬ 
creased, pallor/a pinched expression of the fare, and as the symptoms pro¬ 
gress and toward the end a marked JLi ippocratio faoi es, a-dusky suffusion, 
and thefforehead bathed in a clammy perspiration. , The,temperature, which 
often drops at the onset of a perforation, rises with the increase of the peri¬ 
tonitis. The pulse quickens, is running and thready, the heart’s action 
becomes progressively mqre feeble, and there is an increase in the frequency 
of the respiration. Vomiting is u_Yaiialilc_feainre; it is prespnt in a major¬ 
ity of the cases, fjiopnng h I s commo n and may occur early, but more fre¬ 
quently late. 


The local, abdominal features are often more important than the gen¬ 
eral, as it is surprising to notice how excellent the condition of a patient 
may be with,perforative peritonitis. Limitation of the respiratory move¬ 
ments is usually present, perhaps confined to the hypogastric area, xln- 
(ff^sing distention is the rule, but perforation and peritonitis may occur, 
it is to be remembered, with an abdomen flat or even scaphoid, xlncreasing 
pam on pressure,^increasing muscle spasm and tension of the welfare im¬ 
portant signs Percussion may reveal a flat note in the .flanks, due to exu¬ 
date. .. Auscultation may show absence of peristalsis, and auscultatory pereus- 

Z v he 7 ™?^ S ti° W r pr r nCC ° E air free in thc Peritoflamm. 7 A friction 
2 /r n’V fGW h T S ° f thc 0DSct of the Perforation., Oblitcr- 
tvmnanv , T nipple Iino “V b * caused by excessive 

! y a P a y ua Rpd obhteratlon of . b ver flatness in a flat, or a not much dis- 
tended abdomen, is a valuable sijrn Eximinniinn .1 n , 

Min.,, in th. ™l,i. ot ll ‘« “*“> ">»' 
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fkm«Tai pprifflnitia without jjerforation <»f the bowel, may occur by exten- 
' sion from an ulcer, or by rupture of a softened mesenteric gland, or, as in 
one recenf case™n my scries, fronf inflammation of the Fallopian tubes. It 
was present in 2.2 per cent of the Munich autopsies. 

Perforation is almost invariably fatal. In a few cases healing takes place 
spontaneously, as is beautifully shown in one of the Pennsylvania Hospital 
specimens,Sir the orifice may be closed by a tag of omentunf, as in a remark¬ 
able case reported by J. Milton Mijlcr. 

There is a groifp of eases in which hmmorrhage complicates the perfora¬ 
tion and adds4o the difficulty, in diagnosis. In 7 of our 43 cases haemorrhage 
accompanied the perforation; in 3 others the haemorrhage had occurred some 
days before. , 

The diagnosis of perforation, easy enough at times, is not without serious 
.difficulties. The conditions for which it lias been mistaken in my wards have 
been: appendicitis, occurring during the course of the typhoid fever, plflebitis 
of the iliac vein with great jlAi, lnemorrhagc, and in one case a local perito¬ 
nitis without perforation, for which po cause was found. Kecovery followed 
the exploratory operation, which was made in all but one (haemorrhage case) 
of these cases. 

Th e sp^ EBx is usually enlarged, and the edge was felt below the costal 
margin in 71.6 per cent of my cases. Percussion is uncertain, as, owing to 
distention of the stomach and colon, even the normal area of dulness may 
not be obtainable. I have seen a very large spleen post mortem, wlicn durine 
life the increase in size was not observable. 

Liver. —Symptoms on the part of this organ are rare. 

(aj Jaundice was present in only 8 eases of my series. Catarrh of 
the ducts, toxaimia, abscess, and occasionally gall-stones are the usual 
causes. 

(b) Abscess. —Solitary abscess is exceedingly rase and occurred in but 3 
cases in my series. It. may follow the intestinal lesion or more* commonly 
one of the complications, as parotitis or necrosis of bone. Suppurative pyle¬ 
phlebitis, Which is more frequent than abscess, may follow perforation of 
the appendix. Suppurative cholangitis has been described. 

(c) Cholecystitis occurred in 19 cases of the series. Camac * has col¬ 
lected 115 cases, in 21 of which perforation occurred. Pain in the region 
of the gall-bladder is the most constant symptom. Tenderness, muscle spasm 
with rigidity, and a gall-bladder tumor arc present in a majority of the eases* 
Jaundice is inconstant. With perforation there may be a marked drop in 
the fever and tfie onset of signs of peritonitis. In simple cholecystitis the 
urgency of the symptoms may abate, and reedvery may follow. Suppura¬ 
tion may occur with infection of the bile passages. Mouthy or years after 
(eighteen years in Hunncr’s case) the bacilli may cause cholecystitis or gall¬ 
stones. Typhoid bacilli have been found by Cushing as a cause of cholecys¬ 
titis in a patient who had never had typhoid fever. 

(d) Gall-Sto nes. —Bemhdim called attention to the frequency of chole¬ 
lithiasis after typhoid fever. It is probably associated with the presence 

typhoid bacilli in the gall-bladder (see under Gall-Stones). 

•—---——-i-1— 

* Studies In Typhoid Fever, Series III, Johns Hopkins Hospital Reports, vol. viiL 
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Respiratory System. — Epistaxis. an early symptom, precedes typhoid 
fever more commonly than any other febrile affection. It is occasionally 

profuse and serious. . 

Laryngitis is not very common. The ulcers nnd ihe perichondritis lavo 
already been described. (R^qma, apart from ulceration, is rare. In the 
United States the laryngeal complications of typhoid fever seem much less 
frequent than on* the Continent. I have twice seen severe perichondritis; 
both of (he cases recovered, one after the expectoration of iargd portions of the, 
thyroid cartilage. 

Keen and 1 dining have collected $21 cases of serious surgical complica¬ 
tions of the larynx. General emphysema mav follow the perforation of an 
ulcer. Stenosis is a very serious sequence. 

From some recent studies it would appear that pifralysis of the laryn¬ 
geal muscles is much more common than w? have supposed. Przedborski 
>v (Jolkma nil's Sammlung, No. ISO) lip systematically examined the larynx 
in 100 consecutive cases and found 2. r ) y/jtih paralysis. The condition is 
nearlv alwavs due to neuritis, sometinjes'in connection with affections of 
other nerves. 

Bronchitis is one of the most frequent initial symptoms. It is indicated 
by the presence of sibilant rales. The smaller tubes may be involved, pro¬ 
ducing urgent cough and even slight cyanosis. Collapse and lobular pneu¬ 
monia may also occur. 

Lobar pneumonia is met with under two conditions: 

" 1. At the outset the pneumo-typhus of the Germans. This occurred in 
three of our cases. After an indisposition of a day or so, the patient is seized 
with a chill, has high fever, pain in the side, and within forty-eight hours there 
are signs of consolidation and the evidences of an ordinary lolmr pneumonia. 
The .intestinal symptoms may not occur until toward the end of the first 
week or later; the pulmonary symptoms persist, crisis does not occur; the 
aspect of the patient changes, and by the end of the second week the clinical 
picture is that of typhoid fever. Spots may then be present and doubts as 
to the nature of the case are solved. Tn other instances, in thd absence of 
a characterise eruption, the case remains doubtful, and it is impossible to 
say whether the disease has been pneumonia, in which the so-called typhoid 
symptoms have developed, or whether it was typhoid fever with early implica¬ 
tion of the lungs. This condition may depend upon an early localization of 
♦he typhoid bacillus in the lung. 

2. Lobar pneumonia forms a serious and by no means infrequent com¬ 
plication of the second or third week—in 1!) of our cases, ft was present in 
over 8 per cent of the Munich cases. The symptoms are visually not marked. 
There may be ;io rusty sputa, and, unless sought for, the condition is fre¬ 
quently overlooked. The etiological agent, in these cases Is still in dispute 
Typhoid bacilli have been isolated from the sputum by Jehle, Ran, and others 
They have also been isolated from the consolidated lungs at autopsy, but m 
such cases the pneumococci may have been origiilally present, and the typhoid 
bacilli secondary invaders. In all cases of pneumonia during typhoid fever 
occurring in the Johns Hopkins Hospital and coming to autopsy, the pneu¬ 
mococci could be demonstrated in the consolidated lung. Infarction, abscess, 
and gangrene are occasionally pulmonary complications. 
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Hypostatic congestion of the lungs an<^ ccdema, due to enfeebled circu¬ 
lation in the later periods of the disease, are very common. The physical 
signs are defective resonance at the bases, feeble breath-sounds, and, on deep 
inspiration, moist rfiles. 

Haemoptysis may occur. Cr«agh reports a case" in which it caused death. 

Pleurisy was present in about 8 per cent of the Munich autopsies. It 
may occui; at the outset—plcuro-typhoid—or slowly during convalescence, 
in which case it is almost always purulent and due to the typhoid bacilli. 

Pneumothorax .is rare. Ilale White has reported two cases, in both of 
which pleurisy existed. After death, no lesions of the lungs or bronchi were 
discovered. The condition may be due to straining, or to the rupture of a 
small pyasmic abscess. It mly occur also during convalescence. 

Nnnyous SvsxEih— Cerebrospinal f Form. —As already noted, the disease 
may set in with intense and persisting headache, or an aggravated form of 
3 neuralgia. There are cases in vtdiicli the effect of the poison is manifested 
on the nervous system early gndyfcith the greatest intensity. There are head-' 
ache, photophobia, relruction ; irf the neck, marked twi tellings of the muscles, 
rigidity, and even convulsions. In such cases the diagnosis of meningitis is 
invariably made. The eases showing marked meningeal features during the 
course of the disease may be divided into three groups. First, those with symp¬ 
toms suggestive of meningitis, but without localizing features and without 
at post mortem the anatomical lesions of meningitis. In every series of 
cases numerous such examples occur. Secondly, the eases of so-called serous 
meningitis. There is a localization of typhoid bacilli in the eerebro-i-pinal 
fluid and a mild inflammatory reaction, but without suppurative meningitis 
Cole has collected thirteen such cases, five of them occurring in our series. 
Probably more frequent lumbar punctures will show that this occurs not 
infrequently. Thirdly, true typhoid suppurative meningitis duo to B. typho¬ 
sus. Only one such casjp occurred in our series, am} Cole has collected thir¬ 
teen from the literature. Meningitis in typhoid fever is occasionally due to 
other organisms, as tubercle bacilli, and the micrococcus intraeellularis. 
Marked convulsive movements, local or general, with coma and delirium, are 
seen also in thrombosis of the cerebral veins and sinuses. , 

Delirium, usually present in very severe cases, is certainly less frequent 
under a rigid plan of hydrotherapy. It may exist from the outset, but usu¬ 
ally does not occur until the second and sometimes not until the third week. 
It may be slight and only nocturnal. It is, as a rule, a quiet delirium, though 
there are cases in which the patient is very noisy and constantly tries to get 
out of bed, and, unless carefully watched, may escape. The patient docs 
not often become maniacal. In heavy drinkers the delirium may have the 
character of ■delirium tremens. Even in cases which have no positive 
delirium, the mental processes are usually dulled and the aspect is listless 
and apathetic. In severe cases the patient passes into a condition of uncon¬ 
sciousness. The eyes may be open, but he is oblivious to all surrounding cir¬ 
cumstances and neither knows nor can indicate his wants. The urine and 
faices arfe passed involuntarily. Ill this pseudo-wakeful state, or eonm-vigil, 
as it is called, the eyes are open and the patient is constantly muttering. 
The lips and tongue are tremulous; there are twitchings of the fingers and 
Wrists— H qt»p jtns_tendinum and carphologia, He picks a£ the bedclothes or 
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grasps at invisible objects. The^c are among the most serious symptoms of 
the disease and always indicate danger. 

Convulsions in typhoid fever are rare. 'There were 8 instances in sixteen 
years among between fifteen and sixteen hundred cases. They occur: .first, 
at the onset of the disease, particularly in aliildren; secondly, as a manifes¬ 
tation of the toxasmia; and thirdly, as a result of severe cerebral complica¬ 
tions—thrombosis, meningitis, or acute encephalitis. Occasionally in con¬ 
valescence convulsions may occur from unknown causes. Of the 8 cases 
3 died. * • 

Njurilis, which is not uncommon—11 cases in the series—nyiy be local, or 
a wide-spread affection of the nerves oTf the legs or of both arms and legs. 

Loj&L-Njeui'itis .—This may occur during (h o hei ght , of the fe ver or after 
conva lescence is established. Tt may Jet in with agonizing pain, apd with 
sensitiveness of the affected nerve trunks. The local neuritis may affect t 
the ntfrves of an arm or of a leg. and invqlve chiefly the extensors, so that 
there is wrist-drop or foot-drop. The arrtr lit 'teg may be much swollen 
and the skin over it erythematous. Painful muscles arc not uncommon, par¬ 
ticularly in the calves. I have reported a scries of cases (Studios IJT). 
Painful cramps may also occur. In some of the cases of painful legs the 
condition is a myositis; in others the swelling and pain may he due to throm¬ 
bosis in the deeper veins. 

A curious condition, probably a local neuritis, is that which was first 
described by Ilandford ns tender ioes, and which appears to lx; much more 
common after the cold-bath treatment. The lips and pads of the toes, rarely 
fhe pads at their bases, become exquisitely sensitive, so that the patient can 
not bear the weight of the bedclothes. There is no discoloration and no 
swelling, and it disappears usually within a week or ten days. 

Multiple neuritis in typhoid fever comes on usually during cn uvqlesnenee 
The legs may be affected or the four extremities. The cases are often dilli- 
cult to differentiate from those with subacute poliomyelitis. R ecovery is 
t he rule. 

Poliomyelitis may occur with the symptoms of acute ascending paral¬ 
ysis and prqye fatal in a few days. More frequently it is less acute, ami 
causes either a paraplegia or a limited atrophic paralysis of one arm or leg. 

Hcmiplegyi is a we. .complication. Francis Hawkins has collected 17 
cases from the literature; aphasia was present in 12. The lesion is usually 
thrombosis of the arteries, less often a meningo-cnccphalitis. The aphasia 
usually disappears. 

True tetany occurs sometimes, and has been reported in‘connection with 
certain epidemics. It may set in during the full height outlie disease. 

Typhoid Psychoses.—' There are tb*«e-^«mp*..of, cases: %jt, an initial 
delirium, which may be serious, and cause the patient to Vender away from 
his home, or he may even become maniacal; secondly, the psychosis-asso¬ 
ciated, directly with the pyrexia and the toxaemia; in a few cases this outlasts 
the disappearance of the fever for months or.even years; and, lastly, the 
asthenic psychosis of convalescence, more common after typhoid th‘an after 
any ot er fever. fhe^wegnosis is usually good. Edsal has recently studifd 

condition in children, finding 69 cases in the literature, of which 43 
recovered. 
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Thete is a distressing pnst.-t. yphnid - na arantl ie m'/i . in which for months or 
even for years the patient is unable to get into harmony with his sur- 
rcAi ridings. 

SJiBCiAL_ Senses. —f?ye.-+C'onjunctivitis, simple or phlyctenular, some¬ 
times with^ keratitis andi iritis, may develop. ^ Panophthalmitis has been< 
reported in one case in association with haemorrhage (Finlay). Lqs&of accom¬ 
modation jnay occur, usually in the asthenia of»eonvaleseence. Oeula-motor 
paralysis has been §een, due probably to neuritis. Retinal haemorrhages may 
occur alone or in association with btlier haiinorrhagic features. Double optta 
ueuxitis has l^ccn described in the course ot the fever. It may be independent 
of meningitis. Atrophy may follow, hut, these complications are excessively 
rare. Cataract,may. follow inflammation of the uveal tract.' Other rare com-, 
plications are thrombosis of flic orbital veins and orbital haemorrhage. (See 
J)e Sehweinitz in Keen’s monograph for full consideration of the subject.) 

Ear .—Otitis media is not frffrequent, 2.5 per cent in llengsPs collected 
cases. We have never fs(tin^*|lie typhoid bacillus in the discharge. Seri¬ 
ous results are rare; only one-case of mastoid disease occurred in our series. 
The otitis may-set-in with a chill and an aggravation of the fever. 

Renal System. —Retention of urine is an early symptom and may be the 
canse of abdominal pain. It may recur throughout the attack, guppres- 
sioii.Mf-uriue is rare. The urine is usually diminished at first, has the ordi¬ 
nary febrile characters, and the pigments are increased. Later in the disease 
it is more abundant and lighter in color. 

Polyuria is not very uncommon. The amount of water depends very 
much on the fluid taken. In certain eases enormous quantities are passed, 
up to seven and eight quarts. While most common during convalescence, the 
increase may be sudden in the second week at the height rtf the fever, as in 
a ease reported by Fussell. Patients treated by what is known as the wash¬ 
ing-out method, in whigh large quantities of water ;ire taken, may pass enor¬ 
mous amounts, 18 or 19 litres. One of my patients passed as /nuch as 23 
litres in one day! 

The Diazo-react ion of Ehrlich .—Two solutions are employed, kept in 
separate 'Wiles*'one containing a saturated solution of mlpH y wi fe-arid in 
a solution of hydr ochloric arid (50 ee. to 1,000 ee.); the other a half per 
cent solution of gadiuni-Jiitrite. To make the test, a few cubic centimetres 
of urine are placed in a small test-tube with an equal quantity of a mixture 
of the solution of the sulphanilie acid (40 ce.) and the sodium nitrite (1 cc.),, 
Hie whole being thoroughly shaken. One cubic centimetre of ammonia is 
then allowed to 1 flow carefully down the side of the tube, forming a colorless 
zone above the yellow urine, and at the junction of the lwo -a deep hr nwnish- 
rotLginjj wilL-ha-a apn if the r ngntinn ia pmawm With normal urine a lighter 
brownish ring is produced, without a shade of red. The coldr of the foam of 
the mixed urine and reagent, and the tint they produce when largely diluted 
with water, are characteristic, being in both cases of a delicate rose-red if the 
diazo-reaction be present; bnt if not, brownish-yellow. It was found in 894 
of 1,467 eases. It may be present previous to the occurrence of the rash, and 
fy? late as the twenty-second dnv. The value of the test is lessoned by its 
occurrence in cases of mijiary tuberculosis, in malarial fever, and occasion¬ 
ally in the acute diseases associated with high^fsi.er. The •uiQtsxic coefficient 
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in typhoid fever is high and is gaid to be increased by the tubs. In cases 
passing large quantities of urine the diazo-reaction is very feeble or even 
absent. ' 

Bacilluria occurs in about one-third of the cases, caused by the typhoid 
bacilli. The urine may be turbid from tlic^r presence and in the test-tube 
give a peculiar shimmer. There may be millions of bacilli to the cubic milli¬ 
metre without pyuria or any symptoms of renal or bladder trouble. Thu 
bacilli may be present in the urine for years after thq, attack (see Gwyn, 
Studies III). Of 51 cases during the session of 1900-1901 in my clinic,* 
Cole found typhoid bacilli in the urine in 16. 

The renal complications in typhoid' fever may be thus grouped: 

(ft) Febrile albuminuria is common and of no special significance. It 
was present in 999 of 1,500 cases, 66 per cent. Tube easts were present in' 
568 cases, 37.8 per cent. Ilwmoglobinuria occurred in one case. 

(by Acute nephritis at the onset or during the height of the disease— 
the nuphro-typhus of the Germans, thfe fievra'fffpj^ide a forme renale of the 
French—may set in, with all the symptoms-of acute Bright’s disease, mask¬ 
ing in many instances the true nature of the malady. After an indisposi¬ 
tion of a few days there may be fever, pain in the back, and the passage of 
a small amount of bloody urine. 

(c) Nephritis during convalescence is rare, and is usually associated with 
amend a and cedoma. Chronic nephritis is a most exceptional sequel of the 
disease. 

(d) The lymphomatous nephritis, described by E. Wagner, and already 
feferred to in the section on morbid anatomy, produces, as a rule, no 
symptoms. 

(0 B,yV r ' a > a n °t uncommon complication, may be associated with the 
typhoid or the colon bacillus, less often with staphylococci. It disappears 
during convalescence. It is usually due to a simple.catarrh of the bladder, 
rarely to aivintense cystitis. 

if) Post-typhoid Pyelitis .—One or both kidneys may he involved, either 
at the height of the disease or during convalescence. There may be blood 
and pus at fijst, later pus alone, varying in amount. A severe pyelonephritis 
may follow. ffsx&UZShlic abscess is a rare sequel. 

System.-— Orchitis is occasionally met with. Kinnicutt has 
collected 53 cases in the literature. It is usually associated with a catarrhal 
Urethritis. Induration or atrophy may occur, and more rarely suppuration. 
It was present in 4 cases in my scries. In 1 case double hydrocele developed 
suddenly on the nineteenth day (Dunlap). <■ 

Agu£#.jna&hili&, which may go on to suppuration, is a rare complication. 
It was present in 3 cases of my series, during the fever and In one late in 
convalescence. . 

Gfi SB Pps Among the most common and troublesome of the 

sequel® of the disease are the bojifiJ&siQns. .In a few cases the bone lesions 
occur at the height of the disease or even earlier, A boy was admitted in the 
second week of an attack of typhoid fever with acute.pedostitis of the frontal 
bone and of one nb. Of 237 cases collected by Keen there' were periostitis 
11$, necrosis m 85 and caries in 13. They are, I am sure, much more frequent 
than the figures indicate. Six cases came under my notice in the course of a 
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year, amf formed the basis of Parsons’ paper {Studies II). The legs are chieiy 
involved. In Keen’s series the tibia was affected in 91 cases, the ribs in 40. 
The typhoid bone lesion is apt tcf form what the old writers called a cold 
abscess. Only a few of the cases arc acute. Chronicity, indolence, and a 
remarkable tendency to recurrence are perhaps ’the three most striking 
features of the typhoid bone lesions. A bony node may be left by the typhoid 
periostitis. • » • 

, Al'lhritis. wail present in 5 cases of my series. Rheumatic and septic forms 
are described, as well as a typhoid arthritis proper. The complication is exceed¬ 
ingly rare, and yet Keen has collected from the literature 84 cases. One of the 
most important points relating to it is the frequency with which spontaneous 
dislocations occur, particularly, of the hip. 

7 yrfMtuLSpine (ftibnev).—During the disease in protracted cases, more 
, often during convalescence, the .patient complains of pain in the lumbar and 
sacral regions, perhaps after alight jar.or shock. Stiffness of the back, pain 
on movement, and lenderil&S'on/pressure are the chief features, but there are 
in addition marked nervous, somfctimps hysterical manifestations. The diag¬ 
nosis of spondylitis, Pott’s disease, or perinephritie abscess, etc., may be made. 
The examination is negative. The patient is afebrile, as a rule. The outlook 
is good. In rare instances there may be perispondylitis, but usually the condi¬ 
tion is a neurosis (Studies I). 

Tho mneetes -may be the seat of the degeneration already' referred to, but it 
rarely causes any symptoms. Haemo rrhage occasionally occurs into the muscles, 
and late in protracted cases abscesses may follow. Rupture of a muscle, usually 
the rectus abdominis, may occur, possibly associated with acute hemorrhagic 
myositis. „ 

Post-typhoid Septicaemia and Pyaemia.—In very protracted cases there may 
recur after defervescence a slight fever (100°-101°), with sweats, which is,pos¬ 
sibly septic. In other cases for two or three weeks there are recurring chills, 
often of great severity. They are usually of no moment in the absence of signs 
of complication. (See Studies II and III.) 

Typhoid' pyajmia is not very uncommon, (a) Extensive furunculosis may 
be associated with irregular fever and leucocytosis. (6) Following the fever 
there may be multiple subcutaneous “ cold ” abscesses, often with a dark, thin 
bloody pus. A score or more of these may appear in different .parts. Pratt 
has isolated the bacillus in pure culture from the subcutaneous abscesses, (c) A 
crural thrombus may suppurate and cause a wide-spread pymmia. (d) In raro 
instances suppuration of the mesenteric glands, of a splenic infarct, a slough¬ 
ing parotid bubo' a perinephric or perirectal abscess, acute necrosis of the bones, 
or a multiple suppurative arthritis may cause pyaemia. In other cases follow¬ 
ing bed-sores or a furunculosis there occurs a general infection with pyogenic 
organisms, with fatal result. In three such eases in our series staphylococci 
were cultivated from the blood. In one case with many chills late in the dis¬ 
ease, nnd the general condition excellent, typhoid bacilli were cultivated from 
the blood. > 

Association of other Diseases. —Erysipelas is a rare complication, most com¬ 
monly met with during convalescence. In 1,420 cases at Basel it occurred 10 
times. Griesinger states that it is met with in 2 per cent. , Measles or scarlet 
fover may develop during the fever or in convalescence. Chicken-pox and noma 
8 
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have been reported in children. Bscudo-niembranous inflammations may occur 
in the pharynx, larynx, or genitals. 

Malarial and typhoid fevers may be assdciated, but a majority of the cases 
of so-called typho-malarial fever are either remittent malarial fever or true 
typhoid. It is interesting' to note that among the 829 cases of tvphoijl fever 
plasmodia frere found in the blood during the course of the disease in only J. 
case. (See Lyon* Studies III.) Many of our typhoid-fever eases •came from 
malarious regions. • 1 

The symptoms of influenza may precede the typhoid fever, or the two dis¬ 
eases may run concurrently. There ar<; cases of chronic influenaa which simu¬ 
late typhoid fever very closely. . j 

Typhoid Fever and Tuberculosis. —(rt)Tho, diseases may coexist. A per¬ 
son with chronic tuberculosis may contract the fever. * Of 80 autopsies in 
typhoid fever, 4 presented marked tuberculous' lesions. Miliary tuberculosis 
and ty‘phoid fever may occur together. t (b) C^sms'o^typhoid fever with pulmo¬ 
nary and pleuritic symptoms may suggest tiiberctylwb at the onset, (c) There 
are five types of tuberculous infection, which may simulate typhoid fever: 
the acute miliary form (page 298); tuberculous meningitis (page 301 )j tuber¬ 
culous peritonitis (page 310) (the acute toxaemia of certain local lesions (page 
306); an<£ forms of ordinary pulmonary tuberculosis. And, lastly, pulmonary 
tuberculosis may follow typhoid fever. In a large majority of such cases the 
disease has been tuberculosis from the onset, which has begun with a low fever 
and features suggestive of typhoid fever. 

^ In epilepsy and in chronic chorea the fits and movements usually cease dur¬ 
ing'an attack, and in typhoid fever in a diabetic subject the sugar may be 
absent during the height of the disease. , 

Varieties of Typhoid. —Typhoid fever presents an extremely complex symp¬ 
tomatology. Many forms have been described, some of which present exaggera¬ 
tion of common symptoms, others modification in ihe course, others again 
greater intensity of action of the poison on certain organs. As we have seen, 
when the nervous system is specially involved, it has been called the cerebro¬ 


spinal form; when the kidneys are early and severely affected, nephro-typhoid; 
when the disease begins with pulmonary symptoms, pneumortyphoid; with 
pleurisy, pleuro-typhoid; when the disease is characterized throughout by pro¬ 
fuse sweats, the sudoral form of the disease. It is enough to remember that 
typhoid has no fixed and constant course, that it may set in occasionally with 
«ymptoms localized in certain organs, and that many of its svmptoms arc 
extremely variable in one epidemic uniform and text-book-like, in another 
slight or .not met with. This diversified symptomatology ftas led to many 
clinical errors, and in the allsence of the salutary lesson^ of morbid anatomy 
it is not surprising that practitioners have so often been led altrav. We may 

recognize with Murchison the following varieties: * 

1. The mild and abortive forms. Much attention has been paid of late to 
the milder varieties of typhoid fever—the typhus lcvissimus 'of Griesingir. 
Woodruff, of the United States Army, has caliedf special attention to the groat 
danger of neglecting these mild forms, which are often spoken nf im Wimp tain 
%£T.anlgialarial fever, “acclimation,” “ground,” and “miasmatic.” fevers. 
During the prevalence of an epidemic there may be cases of fever so mild that 
the patient does not go to bed. The onset may be sudden, particularly in chil- 
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dren. ‘fhe general symptoms arc slight, the pulse rate not high, the fever 
rajely above 102°. Rose spots are usually present, with splenic enlargement. 
Diarrhoeajs rare. The Widal reaction is present in a majority of the patients 
TOfTmay be a marked tendency to relapse. While infrequent, characteristic 
complications and sequel® may gtve the first positive clue to the nature of the 
1 trouble. J. B. Briggs has studied 44 of these mild cases from nJy clinic, in 
which jhe fever lasted 14 days or less. Rose spoil were present in. 24, and the 
.Widal reaction In 26. There were .three relapses. It can not be too forcibly 
impressed upon the profession that it is just by these mild cases, to which so 
little attention is paid, that tlje disease pray be kept up in a community. 

2. The- grave .form is usually characterized by high fever and pronounced 
nervous symptoms. In this.category, too, come the very severe cases, setting in 
with pneumonia and Bright’s.disease, and with the very intense gastro-intestinal 

i or cerebro-spinal symptoms., 

3. The latent or amby^tgn form of typhoid fever, which is particularly 

common in hospital practM •*The symptoms are usually slight, and the patient 
sca rc el y feels ill enough to go to besj. .lie has languor, perhaps slight diarrhoea, 
but keeps about and may even attend to his work throughout the entire attack. 
In ^ther instances delirium sets in. The worst eases of this form are seen in 
sailors, who keep up and about, though feeling ill and feverish. When brought 
to the hospital they often have symptoms of a most severe tvpe of the disease. 
Hiemorrhage or perforation may be the first marked symptom of this ambula¬ 
tory type. Sir W. Jcnner has called attention to the dangers of this form, and 
particularly to the grave prognosis in the case of persons who have travelled 
far with the disease in progress. * 

Uamorrliagic. Typhoid Fever .—This is excessively rare. Among Ouskow’s 
fi,513 cases there were 4 fatal cases with general lunmorrhagic features. Only 
three instances were present in our series. Hminorrhagcs may be marked from 
the outset, but more commonly they come on during .the course of the disease. 
The condition is not necessarily fatal. Several of those reported bv Xicholls 
from the Royal Victoria Hospital, Montreal, recovered. (See Hamburger 
Studies III?) ' 

An afebrile typhoid fever is recognized by authors. Licbcrmcister says that 
the cases were not uncommon at Basel. The patients presented lassitude, de¬ 
pression, headache, furred..tongue, lossoiLappetite, slow pulse, .and even the 
spots and enlarged spleen. I have seen the temperature normal on the sixteenth 
<%> while the spots did not come out until later. 

T.xiaUMB'dihfm'm eHitTOBN.—Griffith collected a series of 325 cases in 
children under fwo and a half years; 111 of these were in the first year. Out 
°f a total of 278 cases in which the result was recorded, 142 died. The cases 
we not very uncommon. The high mortality in Griffith’s paper was probably 
•hie to the fact thlt only the more serious cases are reported. The abdominal 
symptoms are usually mild; fatal haemorrhage and perforation are rare. 
Amon g. Hfiqji el®, qjghasia. nqm§, and bcguuUidons are stated to be more common 
ln children than in adults. Two of our cases were under one year of age. 

TItjhoid Fbvhe in thb Agbd.—A fter the sixtieth year the disease runs 
s Jess favorable course, and the mortality is very high. The fever is not so 
flifit, but complications are more common, particularly pneumonia and heart- 
failure. 
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Ty piioid veb i*r Pbbonan»y.— Pregnancy affords no anuawut Y’agai nst 
typhoid. In 1,500 of our eases to September 10, 1004, 438 of which wgre 
females, there were 6 eases. Goltdnmmer noted 26 pregnancies in 600 cases 
of typhoid fever in the female. It is more commonly seen ip„lhe,lkatjialf of 
pregnancy. The pregnancy is interrupted iff about 65 per cent of the cases, 
usually in the second week of the disease. In the obstetrical department Of tlie 
Johns Hopkins flospital (*J. W. Williams) there have been (tfl January, 
1905) three eases of puerperal infection,with bacillus typh&sus. One case, 
showed a localized lesion of the chorion, from which cultures wore obtained 
(Little). 

Typhoid Fnyeis in tiik Fcetus. —From the recent studies of Fordycc, 
J, L. Morse, and F. W. Lynch, wc may joncluda that the typhoid bacillus may 
pass through the placenta to the child, causing a typhoid' septieamiia,‘without 
intestinal lesions. Lynch has recently collected' 16 such eases. Infection of 
the foetus docs not necessarily follow, Jmt ivhqiLjnfoctcd the child dies, either 
in utero or shortly after birth. Thc.Wi^jjt reactroh has been obtained with 
foetal lilpod. Its presence does not indiogtw that the child has survived infec¬ 
tion in utero, as the agglutinating substandfe may filter through the placenta. 
They may also be transmitted to the nursling through the milk, and cause a 
transient reaction. The reaction could not be obtained with foetal blood from 
which typhoid bacilli were cultivated (Lynch). 

gEi,.y psK.—Relapses vary in frequency in different epidemics, and, it would 
appear, in different places. The percentages of different authors range from 
g per cent (Murchison), 11 per cent (Biiumler), to 15 or 18 per cent (Immer- 
niann). In 1,500 eases there were 113 relapses, 11.4 per cent. 

We may recognize the ordinary, the intcrcurrcnt, and the spurious relapse. 

The ordinary relapse sets in after complete defervescence. The average 
duration of the interval in Irvine's eases was ajittle over five days. 

In one of my cases tlfcre was complete a pyrexia for twenty-three days, fol¬ 
lowed by a* relapse of forty-one days’ duration; then a pyrexia for forty-two 
days, followed by a second relapse of two weeks’ duration. As a rule, two of 
the three important symptoms—step-like temperature at onset, '‘roseola, an 
enlarged spl«m—should be present to justify the diagnosis of a relapse. The 
intestinal symptoms are variable. The onset may be abrupt with a chill, or 
the temperature may have a typical ascent, as shown in Chart I. The number 
of relapses range from 1 to 5. In a ease at the Pennsylvania Hospital in 1904 
♦he disease lasted eleven months and four days, during which there were six 
relapse;-. The attack is usually less severe and of shorter duration. Of 
Murchison s 53 cases, the mean duration of the first attack was about twcnlv- 
six day s. of the relapse, fifteen days. The mortality ofwrelapse-eases is not 
high. . ‘ 

The intet current relapse is common, often most severe, and is responsible 
for a great many of the most protracted cases. The temperature drops and 
the patient improves; but after remaining between 100° and 102° for a 
few 4ays, the fever’again rises and the patient 1 enters upon another attack, 
which may be even more protracted, and of much greater intensity than the 

■ Spurious relapses are very common. They have already been referred to 
on page . 2. under post-typhoid elevations of temperature. They are recrudes- 
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ccnces of the fever due to a number of causef. It is not always easy to deter- 
. mine whether a relapse is present, particularly in -eases in which the fever 
persists for only five or seven days-without rose-spots and without enlargement 
of the spleen. 

^- Undoubtedly a reinfection from within, yet of the conditions favoring the 
occurrence of relapse we as yet know little. Durham has advanced an interest- 
ingrthcory; Every typhoid infection is a complex prfienomenort caused bv groups 
of bacilli alike m species but not identical, as shown by their serum reactions, 
fihe antitoxin formed in the blood fluring the primary attack neutralizes only 
one (or several) groups, the remaining groups still preserving their pathogenic 
power. Following an errQE.ia.,dief l , or some 1 ml i scroti on these latter groups 
may multiply sufficiently to_ pij^a.jaunfcction. Multiple relapses may be 
similarly explained. Bacteriological pfoof of this interesting theory has not yet 
been given. * 

Diagnosis.— There are sevqfal points to note. In the first place, typhoid 
fever is the most commonfoflhfl. Iwfptidued fevers. Secondly, it is extraordi- 
aarily variable in its manifestation^. Thirdly, there is no such hybrid malady 
as typho-malarial fever. Fourtl^, errors in diagnosis are inevitable, even 
under the most favorable conditions. 

DA^_FOft_DiAG^ic)his. (a) General .—Xo single symptom or feature is 
characteristic. The quart is often suggestive, particularly the occurrence of 
cpistaxis, and (if seen from the start) the ascending fever. The steadiness of 
the fever for a week or longer after reaching the fastigium is an important 
point. The irregular remittent character in the third week, and the intermit¬ 
tent features with chills, are common sources of error. While there is nothing 
characteristic in the jiulse, cUcmiisin is so much more common early in typhoid 
fever that its presence is always suggestive. rTbn .rash is the most valuable 
single .sign' and with the fever usually clinches the diagnosis. The enlarged 
spleen.is of less importqnce, since it occurs in all febrile conditions, but with 
the fever and the rash it completes a -diagnostic triad of the disease. / The 
absence of Iqucoeytpsis.nnd thaiusscnco of.Ehrlich's reaction are valuable acces¬ 
sory signs. • 

(6) Specifi c.— (1) Isolation of Typhoid Bacilli from the fllood.—Xew 
methods have given better results in this procedure, which has been carried out 
extensively in my ward by Cole, and I can testify to its great value in doubtful 
cases and in the acute septic forms. The hypodermic puneturc'of a vein for 
the blood causes little or no pain. 

(2) Isolation of Typhoid Bacilli from the Stools .—Cultures from the stools 
have proved of diagnostic value. A new and very satisfactory method is that 
of von Drigalski anjf Conradi (Zeit. f. Hygiene,-Bd. 3i)), largely used in the 
campaign agailist typhoid in Germany, with which those familiar with bac- 
teriologic mcthods*are able to isolate the bacilli in a majority of the eases. 

(3) isolation of Typhoid Bacilli from the Urine. —Neumann, llorton- 
Sinith, Richardson, and Gwyn have shown the great frequency of typhoid bacilli 
111 ^e urine. In some cases they may be obtained before tlb Widal test is posi¬ 
tive. Rdutine cultures do not offer great difficulties, and may frequently be 

diagnostic value. 

(4) Isolation of Tu phoid Bacilli Jrpm. thcJRosc-spots.—'Smdc\d, Cursch- 
uiann, and Richardson have demonstrated the presence of the bacilli in rose- 
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spots in 32 of 40 cases examine^. As the procedure causes' considerable dis¬ 
comfort it can not be used as a routine method. 

(5) The Agglutination T est .—Tn 1894.Pfeiffer showed that cholera spiriflu, 

when introduced into the peritoneum of an immunized animal, or when mixed 
with the serum of immunized animals, lose their motion and break up. This 
“ Pfeiffer’s phenomenon” of agglutination and immobilization was thoroughh 
studied by Durham and also by A. S. Griinbaum, and the specificity of the 
reaction demonstrated. Widal took the method, and ipade* it available in 
clinical work. ‘ , * 

Methods.—( a) Macroscopic or Slow Method. —This has nqt been largely 
used in clinical work, but on the whole fhe results are probably more satisfacton 
than with the microscopic method, and in hospitals, at least, the difficulties are 
no greater. Lately the use of cultures Of dead Willi has received qqite wide 
application. This method is very satisfactory when the living, active bacilli 
can not be conveniently employed. / ' o’ 

(6) Micrsiscopic .or - Rapid-M elhod .— r ct o * ifcrurri is mixed with a young 

bouillon culture of the typhoid bacillus, or with %,suspension of a young agur 
culture, in such a manner as to dilute the..serum to the required degree. A 
hanging-drop preparation of the mixture is made, and if-the reaction ia.posi- 
tive.tlie bacilli will within a given time lose their motility and collect in clumps. 
Wyatt Johnston introduced the use of dried blood. It is convenient, but does 
not permit accurate dilutions. The use of glass bulbs to obtain the serum, and 
small glass pipettes to make accurate dilutions, is of value. As Cabot says, 
‘‘the test is a quantitative, not a qualitative, one.” Both the degree of dilu¬ 
tion and the time limit are of importance. A safe standard, and the one in 
use at the Johns Hopkins Hospital, is a dilution of 1-50 and a.time limit of 
one hour. • 1 

IJkhlts.—C abot’s collection of 5,978 cases gives a positive reaction in 97.2 
per cent. A positive reaption was obtained in 93j>er,ccnt of 849 cases tested 
before the qigktli day. It may not appear until the relapse. In 4 of my cases 
it developed on the twenty-second, twenty-sixth, thirty-fifth, and forty-second 
days,, respectively. It may be present even twenty or thirty years subsequent 
to the attack^of fever. 

Vhile on the whole the serum reaction is of very great value, there are cer¬ 
tain difficulties and objections which must be considered. A perfectly charac¬ 
teristic case with hamiorrhages, rose-spots, etc., may give no reaction throughout. 
Jn other cases the reaction is much delayed, becoming positive only during 
convalescence, or even during a relapse. It must be borne in mind that occasion¬ 
ally the reaction is not obtained with low dilutions, while with*higher dilutions 
the reaction is characteristic. • 


flnuimv Batmens.or Eimoa in Dxacnosis, —An early and intense local¬ 
ization of the infection in certain organs may give rise to doubt at first. 

*7: Cases 1 eo,m "" on with severe bciuiafihe, photophobia, delirium, twitching of 
the JJ™ c , les , an ^ retr ^ tl “ of the head are almost invariably regarded as cerebr o- 
spwammmitis. Under such circumstances it may for a few days be impos¬ 
sible to make a satisfactory diagnosis. I have thrice performed autopsies on 
cases of this kind in which no suspicion of typhoid fever had been present, tj.e 
intense cerebro-spinal manifestations having dominated the scene. Until the 
appearance d£ abdominal symptoms, or tlie rash, it may be quite impossible to 
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determ^me the nature of the case. \ Ccrchroapinal meningitis is, however, a 
rare disease typhoid fever a very commofi one, and the onset with severe 
nervous symptoms is by no mean* infrequent. jThe lumbar juncture is now 
a great help. 

I have already spoken of the jnislcading pulmonary symptoms, which occa¬ 
sionally occur at the very outset of the disease. The bronchitis rarely causes 
error, though it may be intense and attract the cijief attentipn. if ore difficult 
are the cases setting in with chill and followed rapidly, by pneumonia. I have 
•brought such a cas^ before the class "one week as typical pneumonia, and a fort¬ 
night later shown the same ease as undoubtedly one of typhoid fever. In 
another case, in which the onset was with definite pneumonia, no spots were 
present, and, though there were diarrhoea, meteorism, and the most pronounced 
nervous^ symptoms, the-doubt’slijl remains whether it was a case of typhoid 
fever or one of pneumonia in which severe secondary symptoms developed. 
There is less danger of mistaking the pneumonia which occurs at the, height 
of the disease, and yet this i%pod|iblej as in a case admitted a few years ago 
to my wards—a man aged seventy, insensible, with a dry tongue, tremor, ecchy- 
moses upon the wrists and ankles,jno rose-spots, enlargement of the spleen, and 
consolidation of his right lower lobe. It was very natural, particularly since 
there was no history, to regard such a case as senile pneumonia with profound 
constitutional disturbance, but the autopsy showed the characteristic lesions of 
typhoid fever. Early involvement of the pleura or the kidneys may for a time 
obscure the diagnosis. 

Of diseases with which typhoid fever may be confounded, malaria, certain 
forms of pyaemia, acute tuberculosis, and tuberculous peritonitis are the most 
important. 

Prom malarial fever, typhoid is, as a rule, readily recognized. There is no 
such disease as typho-malarial fever—that is, a separate and distinct malady. 
Typhoid fever and malarial fever may coexist in the same patient. Of 1,500 
cases'of typhoid fever, *n only three were the malarial parasites found in the 
blood during the fever. In patients returning from Cuba and‘Porto Rico 
during the.late war the two conditions were often found together, but in this 
country it is excessively rare. The term typho-malarial fever should be aban¬ 
doned. The autumnal type of malarial fever may present a Striking simi¬ 
larity in its early days to typhoid fever. Differentiation may be made only 
by the blood examination. There may be no chills, the remissions may be 
extremely slight, there is a history perhaps of malaise, weakness, diarrhoea, 
and sometimes vomiting. The tongue is furred and white, the cheeks flushed, 
the spleen -etightly enlarged, and the temperature continuous, or with very 
slight remissions. T he a-stivn -a j i tnnm al variety of the malarial parasiteunay 
no t be preseni -in-t fie cir culating blood for several days. Every year we had 
one or two cases in which the diagnosis was in doubt for a few days. 

Ey/rmia *—-The long-continued fever of obscure, deep-seated suppuration, 
without chills or sweats, may simulate typhoid. The more chronic cases of 
ulcerative endocarditis are usually diagnosed enteric fever. Tha. presence, or 
absence -of le nooovtosia is an imp ortant aid. The Widal reaction and the blood 
cultures now offer additional and*valuable help. 

Aade- miliui y ~tubr,rnilasis is not infrequently mistaken for typhoid fever. 
The poilits in differential diagnosis will be discussed under that disease. Tuber- 
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culom peritonitis in certain of its forms may closely simulate typhoid fever, 

and will be referred to in another section. 

The early abdominal pain, etc., may lead to the diagnosis of appendicitis. 

(Se proEs!—' (a) Death-rate .—The mortajity is very variable, ranging i n 
private practice from 5 to 12 and in hospital practice from 7 to 20 per cent. 
In some large epidemics the. death-rate has been very low. In the. Maidstone 
epidemic it was between 7 and 8 per cent. In recent yearjj tlm mortality from 
typhoid fever has certainly diminished, and, under the influence of Brand, the 
reintroduction of hydrotherapy has reduced the death-rate in institutions in a 
remarkable manner, even as low as 5 or* 0 per cent. Of the 1,500 eases treated 
in my wards, 9.1 per cent died. The mortality in the Spanish-American War 
was very low—7 per cent—-and may be attributed to the picked set of men and 
to the care and attention which the patients deceived. In South Africa the 
mortality was 20.9 per cent to March 31, 1901. • 

(h) Special Features in Pr 0 g/ittsk-*-UnfaVojfable symptoms are high fever, 
toxic symptoms with delirium, moteorismj ,and Jisemorrlnige. Fat subjects 
stand, typhoid fever badly. The mortality injwomjjjr is greater than in men. 

mi v i • t l 'ltd vrt. iii n 


The complications and dangers are more serjjj^ in the ambulatory form in 
which the patient has kept about for a week -dr -ten days. Early involvement 
of the nervous system is a bad indication; ahd the low, muttering delirium 
with tremor means a close tight for life. Prognostic signs from the fever alone 
are deceptive. A temperature above 104° may be well borne for many davs 
if the nervous system is not involved. 

• (c) Sudden Death— It is dillieult in many eases to explain this moi-t 

lamentable of accidents in the disease. There are cases in which neither eere- 
bral . ysual, nor cardiac changes have been found ; there are instances too in 
which it does not seem likely that there could have I wen a special localization 
of thh toxins in the pneumogastric centres. MoPhedran, in reporting a ease 
of the kind, in which the post mortem showed no adequate cause of death, sug¬ 
gests that the experiments of MeWilliain on sudden cardiac failure probably 
explain the occurrence of death in certain of the cases in which neither em- 
nor uraemia is present. Under conditions of abnormal nutrition there 
is sometimes induced a state of delirium cordis, which may occur spontane- 
ously, or, in the case of animals, on slight irritation of the heart, with the remit 
of extreme irregularity and finally failure of action. Sudden death occur- 
more frequently in men than in women, according to Dewevre’s statistics, m 
a proportion of 114 to 26. It may occur at the height of the fever, and, as 
pointed out by Graves, may also happen during convalescence. There were 
four cases in my series. , 

Prophylaxis.-—! n cities the prevalence of typhoid fever is directly propor¬ 
tionate to the inefficiency of the drainage and the water-supply. With their 
improvement the mortality has been reduced one-half or “even more. Fulton 
r ln 0 l ni ^ States, at least, the disease exists to a propor- 

f ln ■ hG C ° Untry than H d«es in the city, and that the 
propagation of this disease is in general from the country to the town ■ In the 

Ire ' soTuch ^ h t 6 I? 1- th ° ^ aT1CCS f ° r ,li1ution of thc contaminating fluids 
are so much greater than in the country, where the privy vault is often in 
such close proximity to the well. J y 18 0Ile 
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Bufit is not ‘only through water that the disease is transmitted. Other 
methods play an important though not so frequent role. The bacilli may be 
carried by milk, oysters, uncooked vegetables, etc. Flies play an important 
role in the spread of the disease. Many eases undoubtedly arise by direct 
infection. But through whatever channel the infection occurs, for new cases 
to arise the virus must be obtained from another patient. It hag been dem¬ 
onstrated Jiy Jordan, llussell, Zeit and others tdiat under* ordinary circum¬ 
stances the bacUli dp not live and thrive long outside the body. To stamp out 
'typhoid fever requires (1) the reedgnilion of all cases, including tlic typhoid 
carriers, and (2) the. destruction of all typhoid bacilli as they leave the {utient. 
Jt is as much a part of the physician s duty to look after these points as to 
take care of the patient, Mild > cases of fever are to be regarded with suspicion. 

Frofli the standpoint of prophylaxis, the question practically narrows down 
to disinfection of the urine, st.dolg, sputum (in the few cases where bacilli are 
present), and of objects which .may accidentally be contaminated by these 
excretions. 

The nurse or attendant shouljl he taught to regard every specimen of urine 
as a pure culture of tjnKdJ&cilli,*and to exercise the greatest care in pre¬ 
venting the scattering^pdjppbf urine over the patient, bedding or floor, or 
over the hands of the atthhfjSnt. 

To disinfect the urine'the best solutions arc carbolic acid, 1-20, in an 
amount equal to that of the urine, or bichloride of mercury, 1-1.000, in an 
amount one-fifteenth that of the fluid to be sterilized. These mixtures with 
the urine should stand at least two hours. 

Urotropin causes disappearance of the bacilli from the urine when baeil* 
luria is present, but under no circumstances should its‘administration permit 
the disinfection of tin 1 urine to be neglected. 

To disinfect stools carbolic acid is the most useful. It is cheap, and efficient 
when used in strong solutions. The stool should bepnixed with at least‘twice 
its volume of 1-20 carbolic-acid solution and allowed to stand for several hours. 

With hydrotherapy the disinfection of the bath water after use offers a seri¬ 
ous and somewhat difficult problem. 

E. Babuekc has sought experimentally the best method for § the disinfec¬ 
tion of the bath water. He found chloride of lime the best substance to use, 
and found that even where the water contains coarse fecal matter. '2oO gm. 
(one-half pound) of chloride of lime will render the ordinary bath of 200 
litres sterile in one-half hour. , 

If there be-any expectoration, the sputum should receive the same care as 
in tuberculosis. • It is best to collect it in small cloths, which may be burned. 

All the linen leaving the patient's bed or person should be soaked for two 
hours in 1—20 carbolic-acid solution, and then sent to the laundry, where it 
should be boiled. ‘All dishes should be boiled before leaving thl? patient’s room. 

The nurse should wear a rubber apron when giving tubs or working over 
a typhoid patient, and this should lie washed frequently with a carbolic acid 
or bichloride of mercury solution. The nurse should wear rubber gloves when 
giving tfibs, or else soak her hands thoroughly in 1-1,000 bichloride solution 
after she has finished. 

It is impossible here to deal with all the possible modes of spread of the 
infection. Keeping in mind that everything leaving the* patient should bo 



SPECIFIC INFECTIOUS DISEASES. 


sterilized whenever there is a chance of its having been contaminated* by the 
discharges, a nurse of ordinary intelligence, even one of the family, can carry 
out very satisfactory prophylaxis. • * 

Should the typhoid fever patient be isolated? To prevent direct infection 
of other members of the family a moderate degree of isolation should be car¬ 
ried out, tlipugh this need not be absolute as in the exanthemata. The win¬ 
dows should have*fly screensi in summer. After recovery the room should be 
disinfected. , • 

An important question is as to the ndbessity for the isolation of typhoid* 
patients in special wards in hospitals. At present this is not generally done in 
the United States. When, however, in d hospital with as good sanitary arrange¬ 
ments as the Johns Hopkins possesses, and in which all possible precautions 
are taken to prevent the infection spreading froin patient to patient, ^t.81 per 
cent of all the cases have been of hospital origin, the advisability of isolation 
of typhoid fever patients is certainly worth-,considering. On the other hand, 
in the general hospital, with students dn the Awards, the cases are more thor¬ 
oughly studied, and in the graver complications, as perforation, it is of the 
greatest advantage to have the early eo-o|)eration of the house surgeon. 

During the past few years an active campaign has been started in Ger¬ 
many, under the leadership of Professor Koch, with the object of ultimately 
stamping out this disease by means of early diagnosis and the institution of 
rigid measures for preventing the distribution of the infecting agent from the 
patients so diagnosed. With a corps of assistants he fitted up a laboratory in 
Trier, a locality where the disease had a firm hold. By bacteriological methods 
he was able to demonstrate that ?2 persons were suffering from typhoid infec¬ 
tion. So soon as the nature of a ease was established, isolation and vigorous 
disinfection were practiced. The result was that within three months no more 
typhoid bacilli were discoverable, the patients were cured, no fresh cases arose, 
and, ho far as that group ^of villages was concerned, typhoid was exterminated. 
Since, in other groups of villages situated under strictly comparable conditions, 
but where tfiese methods of dealing with the disease were not practiced, typhoid 
continues to be prevalent, it may reasonably be inferred that the disappearance 
at Trier was not spontaneous, but due to the methods of identification and dis¬ 
infection which were used. 

When epidemics are prevalent the drinking-water and the milk used in 
families should be boiled. Travellers should drink light wines or mineral 
yater rather than ordinary water or milk. Care should be taken to thor¬ 
oughly cook oysters which have been fattened or freshened in streams con¬ 
taminated with sewage. « 

While in camps it is easy to boil and filter the water; with troops on 
the march it is a very different matter, and it is impossible td restrain men 
from relieving (heir thirst the moment they reach water. •Various chemical 
methods have been recommended—the use of bromine, hypochlorite of lime, 
permanganate of potassium, and the tablets of sodium bisulphate, none of 
which are probably very satisfactory. , 

VACcraATiON.—A. E. Wright has introduced a method of vaccination 
against typhoid. A full description of the principles involved, as well as of the 
technique, is given in his work, A Short Treatise on Anti-Typhoid Inoculation. 
London, 1904. The material used is a bouillon culture of virulent bacilli 
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heated W 60° in order to kill them. By a somewhat complicated procedure the 
number of bacteria in this culture is estimated, and for the first inoculation 
a Quantity of the vaccine contaiaing 750 to 1,000 millions of bacteria is 
employed, and for the second inoculation a quantity containing 1,500 to 
2,000 millions of bacilli is employed. Two inooulations are given at an 
interval of about two weeks. Following inoculation there is a, mild local 
reaction and constitutional symptoms begin within two ortthrcc hours. As 
a sequence of the jnjection, there is an increase in both the bactericidal 
'and agglutinating .powers of the .filood. Many thousand inoculations have 
now been ma^e under Wright’s direction, mainly on the British troops in 
India and South Africa. From the statistics so far available he concludes 
that the incidence of typhoid fever was diminished by at least one-half in 
the inoqjilated, while in the aggregate the proportion of deaths to cases among 
( the inoculated has been rather less than half that among the uninoculated. 
The evidence so far points to a nersistence of the protective effect for ot least 
two years after inoculation. fright'd* conclusions are supported by the evi¬ 
dence of a large number of English army officers. Wherever, therefore, large 
bodies of persons are likely to be exposed to unusual dangers of infection the 
procedure may be employed. 

Treatment. — (a) General Management.— The profession was long in 
learning that typhoid fever is not a disease to be treated mainly with drugs. 
Careful nursing and a regulated diet are the essentials in a majority of the 
cases. The patient should be in a well-ventilated room (or in summer out 
of doors during the day), strictly confined to bed from the outset, and there 
remain until convalescence is well established. Tlui hed.shoiihLba.aingle, no> 
too high, and the rqattress should not be too hard. The woven wire bed, with 
soft hair mattress, upon which are two folds of blanket, combines the two 
great qualities of a sick-bed, smoothness and elasticity. A rubber cloth should 
be placed under the shqpt. An intelligent nurse shquld be in charge. When 
this is impossible, the attending physician should write out specific instruc¬ 
tions regarding diet, treatment of the discharges, and the bed-linen. 

(6) DiET.-«-Milk, eggs, and water are the essential foods during the 
febrile period. An adult receives four ounces of milk, diluted wijh two ounces 
of lime-water or soda-water, every four hours; and four ounces of albumen- 
water, made from the white of one or two eggs, every four hours. In this 
way he is fed every two hours. The juice of half a lemon or an ounce of 
fresh orange juice is added to the albumen-water, which may be sweetened 
with a little sugar. The great majority of our patients have this diet alone 
during the fevfir. ‘Whey is substituted for the milk if there are curds in 
tbe stools or if th§re is much distention or if the plain milk disagrees in 
any way. If* necessary, milk is cut off altogether and the albumen-water 
increased. Buttehnilk, boiled milk, koumiss, or peptonize’d milk may be 
used. The beef extracts, meat juices, and artificially prepared foods are 
unnecessary, and in private practice among people in moderate circumstances 
add greatly to the expense of the illness. Such a diet is simple, reduces the 
work of feeding to a minimum, and agrees with a great majority of all 
patients. Water., is given at fixed intervals. A good plan is to have a jug 
of water beside the patient and a tubing with a glass mouth-piece, so that he 
can drink as much as he wishes. A washing-out plan of treatment is advised 
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by E. W. Cushing and T. W. Clarke, of the Lake-side Ilo'spital, CPavelam], 
A gallon or more may be taken in the day. The water causes polyuria, and is 
a sort of internal hydrotherapy by which the toxins may be washed out. 

water, lemonade, or ieed-tea may be used. A small cup of coffee in the 
morning is very grateful. ’Bouillon.or strained vegetable soup may serve as a 
change. Ice cream may be taken at any time, and is an agreeabie variation, 
particularly for children. • 

It is possible that we give too much food. Of late years 'the disease lias 
been treated by what has been called therapeutic fasting-<-little or no food, 
only water. , 

Alcohol is unnecessary in a groat'majority of the cases. Of late years 
I have used it much less freely; but when the,heart is feeble and the toxic 
symptoms are severe, eight to twelve ofmees of whisky may bo given, in the 
twenty-four hours. ■ 

(cy Hydrotherapy. —The use of wntch„ihside and outside, was no new 
treatment in fevers at the end of the eighteenth century, when .Tames Currie 
(a friend of Burns and the editor of his poems) wrote his Medical Reports 
on the Effects of Water, Cold and Warm, as a Remedy in Fevers and other 
Diseases. In this country it was used with great effect and recommended 
strongly by Nathan Smith, of Yale. Since J8<51 the value of bathing in 
fevers has been specially emphasized bv (lie late Dr. Brand, of Stettin. 

Hydrptherapy may be carried out in several different ways, of which, 
in typhoid fever, the most satisfactory are sponging, the wet pack and the 
full bath. 


• (a) Cold Sponging .—The water may be tepid, cold, or ice-cold, according 

to the height of the fever. A thorough sponge-bath should take from fifteen 
to tfl^ailiJJlimiies. The ice-cold sponging is not quite as formidable asthe 
full cold bath, for which, when there is an insuperable objection in private 
practice, it is an excellent alternative. But. frequently it is difficult to get 
the friends to appreciate the advantages of the sponging. When such is the 
case, and in children and delicate persons, it can be made a little less for¬ 
midable by sponging limb by limb and then the buck and abdomen. 

(6) The cold pack is not so generally useful in typhoid fever, but in 
cases with very pronounced nervous symptoms, if the tub is not available, 
the patient nnjy be wrapped in a sheet wrung out of water afrfiO? or 65°, and 
then cold water sprinkled over him with an ordinary watering-pot. 

, (c) The Bath. The tub should be long enough so that the patient can 
be completely covered except his head. Our rule for some years has been 
to give a bath at 70 every third hour when the temperature w&s above LOS,5°. 

r 7 ai T n i the 1 tflb f ° r 01 miputes, is takenoul, 

i7 /.r a i d n C0V ° rc, , J With a blilnkct - While in the tub the 
K trUC T f are ™ bbod thoroughly, cither with the harfd or with a suit- 
abie rubber H is weil to give the first one or two baths at a temperature 

well taken iw " J° f tern P erftturc - « the bath at 70“ is not 
£ temperat r t0 75 ° T 8 °°- ‘ U is important to see that 

the canvas supports are properly arranged, and that the rubber pillow'is com¬ 
fortable for the ™tient’s head. The first bath should not be given at u ght, 
and it should be superintended by the house-physician. The aSIunt ofS- 
plamt made by the patient is largely dependent upon the skiSTd are wih 
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which tiie baths are given. Pood is usually given, sometimes a stimulant, 
atyer the bath. The blueness and shivering, which often follow the bath, 
are not serious features. The rectal temperature is taken immediately after 
(he bath, and again three-quarters of an hour later. Contra-indications are 
1 peritonitis,2Jiajmorrhage, : . phlebitis,:severe abdominal pain, a J nd great pros¬ 
tration, The accompanying chart (Chart V) shows thc_numlfer of baths 



and the influence on the fever during two days of treatment. The good 
effects of the baths are: Xl) The effect on the nervous system. 'The delirium 
lessens, the tremor diminishes, and the toxic features are less marked. The 
excretion of the toxins by the kidneys is stimulated. (2.) The feser is Re¬ 
duced, though this is not the chief effect of the tubs; indeed at the height of 
the disease there may be very little reduction. ( (3) The -heart, rate usually 
fajls, the pul^Jjseames smaller and harder, and the blood pressure rises 15 
w 20 mm. of Hjg. (4) With hydrotherapy the initial bronchitis is bene¬ 
fited, and there is less "Chance of passive congestion of the bases of the lungs. 
(">2 The liability to bed-sores is diminished and the frequent cleansing of the 
skin is beneficial. Should boils occur, one bath-tub should be used for that 
patient plone. {&) The mbrtality i§ reduced. In general hospitals from 
six to eight patients in every hundred are saved by this plan of treatment. 
At the Brisbane Hospital, where F, E. Hare used it so thoroughly, the mortal¬ 
ity was reduced from 14,8 per cent to 7.5. There is a remarkable uniformity 
in the death-rate of institutions using the method—usually from 6 to 8 per 
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cent. At the Royal Victoria Hospital, Montreal, the rate for the six years 
was 5.4 per cent. At the Johns Hopkins Hospital the mortality among 1,400 
cases was 137, or 9.1 per cent. 

(d) Medicinal Theatment.— In hospital practice medicines are not 
often needed. A great majority of my cases flo not receive a dose. In private 
practice it ‘may be safer, for the young practitioner especially, to order « 
mild fever mixture. The question of medicinal antipyretics is important: 
they are used far too often and too rashly in typhoid fever.' An occasional, 
dose of antifebrin or antipyrin may do no harm, but the’daily use of these 
drugs is most injurious. Quinine in jnoderate doses is still much employed, 1 
The local use of guaiacol on the skin, 3ss. painted on the flank, causes a prompt 
fall in the temperature. _ . 

In the various antiseptic drugs which havoi been advised I have no faith. 
Most of them do no harm, except that in private practice their use has too < 
often diverted the practitioner from more rational and safer courses. 

(«) Sebum Therapy. —Numerous attempfs have been made to obtain 
specific sera, which have been of two .varieties, bactericidal and antitoxic. 
As Wasscrman lias shown, the probable reason why the 'former have failed 
is owing to the lack of sufficient complement in the patient’s blood, and at 
present no available method lias been found to increase this complement. 
As the isolation of a soluble typhoid toxin has presented insuperable difficul¬ 
ties so far, it is questionable whether an antitoxin of any value has yet been 
obtained. With the reported isolation of typhoid toxins of considerable 
strength by Conradi, and also by Macfadyen, it is possible that in the near 
future an antitoxin serum of great value may be produced. One of the most 
important problems in connection with this disease is the isolation of a strong 
soluble toxin, tile results of which would probably be verv far-reaching. 
j Chantemcsse (Presse Med., 1904, Xo. 86 ) lias published the results obtained 
^•'in several of the Paris* hospitals with an antitoxie serum. The toxin is 
obtained in the filtered cultures of typhoid bacilli grown on a medium con- 
* taining splenic pulp and human defibrinated blood. By injection of this into 
h orses a seru m has been produced, whi ch, du ring a period"Of tlired and a'Jialf 
years, has been employed in the treatment of 765 cases, 545 By CfiffEdemcsse 
himself, and 220 cases in children by Josias and Brunon. Of these 7G5 cases 
only 30 died,* a mortality of about 4 per cent, while in the other Paris hos¬ 
pitals during the same period there occurred a mortality of 18 per cent, in 
Iione of them under 12 per cent. 

A third method is by means of the so-called extract of Jcz, by the use of 
, wl)icl1 g°°d results have been reported by Eiehhorst and others, though so 
far on a relatively small number of cases. This extract is obtained from 
the bone-marroy, spleen, thymus, brain, and spinal cord of animals highly 
immunized to typhoid bacilli. Large amounts must be used. Remember¬ 
ing the considerable period of time after the discovery of the diphtheria anti¬ 
toxin before a serum of high value was obtained, it is not too much to hope 
that some of these experiments may lead to important results. 

(/) Treatment op the Special Symptoms.—T he abdominal 'pain and 
1 tympanites are best treated with fomentations or turpentine stupes. The 
latter, if well applied, give great relief. Sir William Jenner used to lav 
great stress on the advantages of a well-applied turpentine stupe. He 
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directed'it to be applied as follows: A flannel roller was placed beneath the 
pajient, and then a double layer of thin flannel, wrung out of very hot water, 
with a drachm of turpentine mixed with the water, was applied to the abdo¬ 
men and covered with the ends of the roller. When the gas is in the large 
bowel, a tube may be passed or % turpentine enema given. For tympanites, 
with a dry tongue, turpentine may be given, or the oil of cinnanufti, TT1 iii-v, 
every two hours (Caiger). If whey and albumen-water arc substituted for 
jailk, the distention lessens. Oluyeoal, bismuth, /8-naphthol, and eserine, 

gr. hypodermically, may be tried. Opium should not be given. 

For the disrrhaa, if severe—that is, if there are more than three or four 
stools daily—a starch -and opium enema may be given; or, by the mouth, a 
combination of bismuth, in large doses, with Hover’s powder; or the acid 
diarrhoea mixture, acetate of lead (gr. ii), dilute acetic acid («l xv-xx), 

• and acetate of morphia (gr. |—J). The amount of food should be reduced, 
and whey and albumen-water ip small,amounts be substituted for the milk. 
An ice-bag or cold compresses relieve the soreness which sometimes accom¬ 
panies the diarrhoea. , 

Constipation is present in many # eascs, and though 1 have never seen it 
do harm, yet it is well every third or fourth day to give an ordinary enema. 
If a laxative-is needed during the course of the disease, the Hunyadi-janos 
or Fji od w ehsh all '~watcr may be given. 

Ihemorrhage .—As absolute rest is essential, the greatest care should be 
taken in the use of the bed-pan. It is perhaps better to allow the patient to 
pass the motions into the draw-sheet, lee may be given, and a light ice-bag, 
placed on the abdomen. The amount of food should be restricted for eight 
or ten hours. If there is a tendency to collapse, stimulants should be given, 
and, if necessary, hypodermic injections of ether. Injection of salt solu¬ 
tion beneath the skin or directly into a vein may revive a failing heart. Tur¬ 
pentine is warmly recommended by certain authors. Should opium be given? 
One-fifth of the cases of perforation occur with haemorrhage, and the opium 
may obscure the features upon which alone the diagnosis of perforation may 
be made. Of late we have abandoned the use of opium and have given the 
calciumfchIori.de or lactate in doses of gr. xv every four hours. *Gelatine we 
have also used a good deal, but it seems of doubtful value. 

Perforation and Peritonitis. —Early, diagnosis and eayly-opwat-ion mean 
the saving of one-third of the cases of this heretofore uniformly fatal com¬ 
plication. Tlie aim should be to operate for the perforation, and not to wait* 
until a general peritonitis diminishes by one-half the chances of recovery. 
An incessant, intelligent watchfulness oil the part of the medical attendant 
and the early co-opeiation of the surgeon are essentials. Every c«*e of more 
than ordinary severity should lie watched with special reference to this com¬ 
plication. Thorough preparation by early observation, careful note-*, and 
knowledge of the conditions will help to prevent needless exploration. No 
case is too desperate; we have had one recovery after three operations. 
Twenty pases of perforation in my series were operated upon with seven 
recoveries; in an eighth ease the patient died of the toxaemia on the eighth 
day after the laparotomy. The figures now published give from 25 to 33 per 
cenf ai rimcYvrie°, In doubtful cases it is best to operate, as experience 
shows that patients stand an exploration very well. 
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Cholecystitis .—A majority ofrthe cases recover, but if the symptoms are 
very severe and progressive, operation should be advised. 

Bone Lesions .—The typhoid periostitis of the ribs or of the tibia does 
not always go on to suppuration, though, as a rule, it requires operation. 
Unless the practitioner is accustomed to do very thorough surgical work, 
he should band over the patient to a competent surgeon, who will clear oat 
the diseased part’s with the* greatest thoroughness. Recurrence is inevitable 
unless the operation is complete. 

For the progressive heart-weakness, alcohol, stryglyjifle and ether—hypo- 
dermieally in full doses, digitalis, and the saline infusions may be tried. 

The nervous symptoms of typhoid fever are best treated by hjjdrother- 
n py. Special advantages of this plan arc that the restlessness is allayed, 
the delirium quieted, and sedatives are rarely needed. In the casts which 
set in, early with severe headache, meningeal’symptojSn's, and high fever, the 
cold...bath, or in private practice thy cold phek, should be employed. An 
ice-cap mav be placed on the head, and if necessary morphia administered 
hypodermically. For the nocturnal restlessness, so distressing in some cases, 
Doyer’s powder should be given. As a rule, if a hypnotic is indicated, it is 
best to give opium in some form. Pulmonary complications should, if severe, 
receive appropriate treatment. 

Bacilluria .—When bacilli are present, as demonstrated by cultures or 
shown by the microscope, urotropin may be given in ten-grain doses and kept 
up, if necessary, for several weeks. A patient should not be discharged with 
cbac-illi in his urine. 

In protracted cases very special care should ho taken to guard against bed¬ 
sores. Absolute cleanliness and careful drying of the parts after an evacua¬ 
tion should be enjoined. The patient should be turned from side to side and 
propped with pillows, and the back can then be sponged with spirits. On the 
first appearance of a sode, the water- or air-bed should be used. 

(rj) The Management of Convalescence.— Convalescents from typhoid 
fever frequently cause greater anxiety than patients in the attack. The ques¬ 
tion .of food has to be met at once, as the patient acquires a ravenous appetite 
and clamor! for a fuller diet. My custom has been not to allow solid food 
until the temperature has been normal for ten days. This is, I think, a safe 
rule, leaning'perhaps to the side of extreme caution; but, after all, with egg*. 
milk feast- milk puddings, and jellies, the patient can take a fairly varied 
’diet. Many leading practitioners allow solid food to a patient so soon as lie 
desires it. Peabody gives it on the disappearance of the fever; the late Aust in 
Flint was also in favor of giving solid food early. I had a lesson'’in this 
matter which I have never forgotten. CA young lad in the Mpntreal Genernl 
Hospital, in whose case I was much interested, passed through a tolerably 
sharp attack of typhoid fever. Two weeks after the evening temperature had 
[been normal, and only a day or two before his intended discharge, he ale 
several mutton chops, and within twenty-four houra was in a state of col¬ 
lapse from perforation^) A small transverse rent was found at tlje bottom 
of an ulcer which was in process of healing. Tt is not easy to say why solid 
food, particularly meats, should disagree, but in so many instances an indis¬ 
cretion in diet is* followed by slight fever, the so-called febris camis , that it 
is in the best interests of the patient to restrict the diet for some time after 
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the feve^'has fallen. Whether an error in <Jiet may cause relapse is doubt¬ 
ful. The patient may be allowed to sit up for a short time about the end of 
the ^fi_rst__week.. of convalescence, and the period may be prolonged with a 
gradual return of strength, lie should move about slowly, and when the 
weather is favorable should bo in the open air as 1 much as possible. He 
should be guarded at this period against all unnecessary excitement. Emo¬ 
tional disturbance not infrequently is the cause of •recrudescence of the fever. 
Constipation is *not .uncommon in convalescence and is best treated by 
lienwta. A protrasted diarrhoea, w*hich is usually due to ulceration in the 
colon, may retard recovery. In such cases the diet should be restricted to 
milk, and the patient should be confined to bed; large doses of bismuth and 
astringent injections will provq useful. The recrudescence of the fever does 
not require special measures. The treatment of the relapse is essentially that 
pf the original attack^/ 

Post-typhoid insfljS^^requires .the judicious care of an expert. * The 
cases us ually reco vere % swollen leg'.after phlebitis .is a. source..of great 
worry. A bandage should be worn during the day or a well-fitting, elastic 
stocking. The outlook depends on fee completeness with which the col¬ 
lateral circulation is established. In a good many cases there is permanent 
disability. 

The post-typhoid neuritis, a cause of much alarm and distress, usually 
gets well, though it may take months, or even a couple of years, before the 
paralysis disappears. After the subsidence of the acute symptoms systematic 
massage of the paralyzed and atrophic muscles is the most satisfactory 
treatment. 

The condition sppken of as the typhoid spine may drag on for months 
and prove very obstinate. The neurotic state has to be treated. Separa¬ 
tion from solicitous and sympathetic friends, hydrotherapy in the form of 
the wet pack, and the Eaquelin cautery are the mo#t efficacious means of 
cure. An encouraging prognosis may be followed by rapid improvement. 


II. TYPHUS FEVER. 

Definition. —An acute infectious disease of unknown origin, .highly con¬ 
tagious, characterized by sudden onset, maculated rash, marked nervous symp¬ 
toms, and a cyclical course terminating by crisis, usually about the end of the 
second week. Post mortem there are no special lesions other than those asso¬ 
ciated with fever.* 

The disease is knjwn by the names of hospital fever, spotted fever, jail 
fever, camp fevflr, and ship fever, and in Germany is called exanthematic 
typhus, in contradistinction to abdominal typhus. 

Etiology. —Typhus fever has been one of the great epidemics of the world. 
Until the middle of the nineteenth century it prevailed extensively in all the 
larger cities of Europe, and at times extended to wide-spread outbreaks. As 
Hirsch has remarked, “ The history of typhus is written in those dark pages; 
°f the world’s story which tell of the grievous visitations of mankind bv war, 1 
famine, and misery of every kind.j’ Few countries have suffered more than 
Ir eland, particularly between the years 1817 and 1819 and in 1846. In Eng- 
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land the disease has progressively diminished in intensity. la-lS-W there were 
J^49a.deaths, in 1895 only 58 deaths. In 1897 there were only 3-xaaes of typhus- 
fever in the London Fever Hospitals. In* England and Wales the disease hag 
steadily diminished. lnJL883 there were 877-deaths; in 1902, 01 deaths. Of 
late years the name typhus has not appearad in the Registrar-General Report 
for England and Wales. The last really great epidemic was in the.Turko- 
Russian War in'1877~’78. • 

The jjadnitlllisappearance of typhus fever is one of .the great triumphs of 
modern medicine. At present the diseasS lurks in only a dew centres in Great 
Britain and on the Continent, and every few years slight outbreaks occur in* 
larger cities, and sporadic eases appear from time to time. In the United 
States typhus fever has not prevailed as an extensive epidemic for many years. 
There were small epidemics in How Y6rk in' 1881 -'82 and in 1892—’§3, and in 
1883 in Philadelphia. A remarkable feature is the occurrence of a few eases 
at lolxg intervals of time from any other outbreaks, and at great distances from 
any known foci of the disease. This'was one^f the points which led Murchi¬ 
son to the belief that under favorable conditions it might originate spontane¬ 
ously'. Two small groups of cases of this nature-have come under my observa¬ 
tion. In 1877 there occurred a local outbreak at the House of Refuge, in 
Montreal, a city in which the disease had not existed for many years. The 
overcrowding was so great in the basement rooms of the refuge that at night 
there were not more than 88 cubic feet of space to each person. Eleven indi¬ 
viduals were affected. It was not possible to trace (lie source of infection. 

In the spring of 1901 from one house three cases of fever were admitted 
to my "wards, which were regarded at first as typhoid fever, but the features were 
sO anomalous that our suspicions were aroused. The rash was perfectly char¬ 
acteristic of typhus, the Widal reaction was negative, blood cultures were nega¬ 
tive, and a post-mortem on one fatal case showed no typhoid lesions, and no 
cultures were obtained .from the spleen or the blooc^ post-mortem. The other 
two cases terminated by crisis, so that I think there can be no question that 
the cases were typhus fever. The disease has not prevailed in Baltimore for more 
than'a quarter of a century. The patients were Lithuanians, they lived under 
most unsaivtary conditions, and were workers at a suburb frequented by a great 
many foreigners from the eastern parts of Europe. The origin of the outbreak 
could, uot-bp- traced, nor did any other eases occur. 

Typhus is one of the most highly contagious of febrile affections. In epi¬ 
demics, nurses and doctors in attendance are almost, invariably attacked. There 
is no disease which has had so many victims in the profession. It is stated 
that in a periodof twenty-five years, among 1,230 physicians attached .tojnstitu- 
tions in Ireland, 559,succumbed to this disease. Casual attendance upon cases 
in limited epidemics does not appear to be very risky, but When the sick are 
aggregated in*wards the poison appears concentrated and‘the danger of infec¬ 
tion is much enhanced. Bedding and clothes retain the poison for a long time. 
Murchison thought that the virus was thrown off from the lungs and from the 
skin. It attaches itself particularly to the clothing and linen and to the furni¬ 
ture of the room, and appears to retain its activity for a remarkably long time 
To catch the disease there apparently must be fairly intimate contact with tin 
patient, more particularly contact with a large number of patients. Thus i' 
mild outbreaks of only a few cases physicians and nurses are rarely affected 
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while in»levere epidemics all in attendance may be attacked. Nothing Jiaa yet 
beep determined as to the nature of the specific virus. 

Horbid Anatomy. —The anatoihical changes are those which result from 
intense fever. /The blood is dark and fluid;^,hc muscles arc of a deep red color, 
and often show a granular degeneration, particularly in the heart; the liver is 
enlarge*! and soft and may have a dull clay-like lustre; the kidneys are swollen 
there is moderate enlargement of the spleen, and 4 general Ifypcrplasia of the 
Jymph-follicles. * Peer’s glands are not ulcerated. Bronchial catarrh is usu¬ 
ally, and hypostatie congestion of tlie lungs often, present. The skin shows 
the petechial rash. 

Symptoms. — Incubation. —This is placed at about twelve days, but it may 
be less. There may be ill-defined'feelings of discomfort. As a rule, however, 
the invasion is abrupt and marked by chills or a single rigor, followed/by fever. 
.The chills may recur during the first few days, and there is headache withf.pains 
in_ thejmek and legs. There is^early prostration, and the patient is glad to 
take to his bed at once. -.The ftmperature is high at first, and may attain its 
maximum on the second or third; daj. The pulse is full, rapid, and not so 
frequently dicrotic as in typhoid.' The tongue is furred and white, and there 
‘ is an early tendency to dryness. The face is flushed, the eyes congested, and 
p the expression dull and stupid. • Vomiting may be a distressing symptom. In 
■ severe cases-mental symptoms are present from the outset, either a mild febrile 
delirium or an excited, active, almost maniacal condition. " Bronchial catarrh 
is common. 

Stage of Eruption. —From the third to the fifth day the eruption appears 
—(irs-t upon the abdomen and upper part of the chest, and then upon the 
oxfjemjtics and face^ occurring so rapidly that in two or three days it is all 
out. There are two elements in the eruption: a subcuticular mottling, “a 
fine, irregular, dusky red mottling, as if below the surface of the skin qpme 
little distance, and seen .through a semi-opaque medium ” (Buchanan); and 
distinct papular rose-spots which change to peteehioe. In some instances the 
petechial rash comes out with the rose-spots. Collie describes the rash as con¬ 
sisting of three parts: rose-colored spots which disappear on pressure, dark- 
red spots which are modified by pressure, and petechial upon winch pressure 
produces no effect. In children the rash at first may present a striking resem¬ 
blance to that of measles, and give as a whole a curiously mottled appearance to 
the skin. The term mulberry rash is sometimes applied to it. In mild eases the 
eruption is slight, but even then is largely petechial in character. As the rash is 
hemorrhagic, it does not disappear after death. Usually the skin-is dry, so that 
sudaminal vesiclds are not common. It is stated by.some authors that a distinc¬ 
tive odor is present. ^During the second week the* general symptoms are much 
aggravated. Tfle prostration becomes more marked, the delirium more intense, 
and the fever rises* &TI 10 patient lies on his back with a dull expressionless face, 
flushed cheeks, injected conjunctiva?, and contracted pupils. The pulse increases 
in frequency and is feebler; the face is dusky, and the condition becomes more 
serious. 'Retention of urine is common. Coma-yig il.is frequent, a condition 
in which “the patient lies with open eyes, but "quite '’unconscious; with it there 
"Hv be^ubanltus-tendinum andgpicking at the bedclothes. '■ The tongue is dry, 
brown, and ejacked, and there are sordes on the teeth.*£Re$piration is accel¬ 
erated, the heart’s action becomes more and more enfeebled, and death takes 
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place from exhaustion. In favorable cases, about the end of the se&nd week 
occurs"the crisis, in which, often after a deep sleep, the patient awakes feeling, 
much better and with a clear mind. The‘temperature falls, and although thu 
.prostration may be extreme, convalescence is rapid and relapse very rare. Tim 
{abrupt termination by crisis is in striking ccntrast to the mode of termination 

Jin typhoid fever. • 

Fever.—T h(f temperature rises steadily during the tirst four or five da\$» 
and the morning remissions are not marked. The maxim um is usually attained 
by the fifth day, when the temperature may be 105°, lOttf, or 107°. In mild 
cases it Bcldom riseoimn 1Q3°. After reaching its maximum, the fever gen¬ 
erally continues with slight morning remissions until the twelfth or fourteenth 
day, when the crisis occurs, during which (he temperature may fall below nor¬ 
mal within twelve or twenty-four houris. Preceding a fatal termination, there 
is usually a rapid rise in the lever to 108° ot 'even 109 . , 

The heart may early show signs of weakness. The first..sound becomes 
feeble and almost inaudible, and a sfttolic murmur at the apex is not infre¬ 
quent. Hypostatic congestion of the lungs occurs in all severe eases. The 
braip symptoms are usually more pronounced than in typhoid, and the delirium 
is more constant. A. slight leueoeytosis is more common than in typhoid. 

The, urine in typhus shows the usual febrile increase of urea and uric acid. 
The chlorides diminish or disappear. Albumin is present in a large proportion 
of tSe “cases, but nephritis seldom occurs. 

Variations in the course of the disease arc naturally common. There are 
malignant cases which rapidly prove fatal within two or three days; tin- 
so-called typhus siderans. On the other hand, during epidemics there are 
extremely mild cases in which the fever is slight, the delirium absent, and con¬ 
valescence is established by the tenth day. 

Complications and Sequelae.—■ -Broncho-pneumonia is perhaps the most 
common"’ complication. t It may pass on to gangreqe. In certain epidemics 
\ gangrene of the toes, the hands, or the nose, and in children'jionia or 'cancrmu 
"ojjs, have occurred. . Meningitis is rare. Paralyses, which are probably due 
to a post-febrile neuritis, are not very uncommon. Septic processes, such as 
parotitis anjl abscesses in the subcutaneous tissues and in the joints, are occa¬ 
sionally met with. Nephritis is rare. Hoematcmesis may occur. 

Prognosis. —The mortality ranges in different epidemics from 12 to 20 per 
cent. It is very slight in the young. Children, who are quite as frequently 
attacked as adults, rarely die. After middle age the mortality is high, in some 
epidemics 50 per cent. Death usually occurs toward the close of the second 
week and is due to the toxaemia. In the third week it more Commonly results 
from pneumonia. * t 

Diagnosis. —During an epidemic there is rarely any doubt? for the disease 
presents distinctive general characters. Isolated cases may be very difficult to 
distinguish from typhoid fever. While in typical instances the eruption in 
the two affections is very different, yet taken alone it may be deceptive, since 
in typhoid fever a roseolou^rash may be abundant and there may be occasion¬ 
ally a subcuticular mottling and even petechia;. The difference in the onset, 
particularly in the temperature, is marked; but cases in which it is important 
to make an accurate diagnosis are not usually seen until the fourth or fifth 
day. The suddenness of the onset, the greater frequency of the chill, and the 
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early prostration are the distinctive features in typhus. The brain symptoms 
too*are earlier. It is easy to put down on paper elaborate differential distinc¬ 
tions, which are practically useless' at the bedside. The Widal reaction and 
blood cultures are important aids, but in sporadic cases the diagnosis is some¬ 
times extremely difficult. I have keen Murchison himself in doubt, and more 
than once I have known the diagnosis to be deferred until the seditf cadaveric. 
Severe cerebro-spinal fever may closely simulate typhus at the outset, but the 
diagnosis is usually clear within a fgw days. Malignant variola also has eer- 
lain features in cofnmon with severe typhus, but the gre ater extent of the 
hemorrhages and the bleeding from the piucous membranes make the diagnosis 
clear within a short time. The rash at first resembles that of mg gales, but in 
the latter the eruption is brighter red in color, often crescentic orTrregular in 
arrangement, and appears first on the face. 

. The frequency with which other diseases are mistaken for typhus is shown 
by the fact that during and following the epidemic of 1881 in New York 108 
cases were wrongly diagnosed—^one-eighth of the entire number—and sent to 
the Riverside Hospital (F. W. Chapin,). 

Treatment. —The general management of the disease is like that of 
typhoid fever. Hydrotherapy should he thoroughly and systematically em¬ 
ployed. Judging from the good results which we have obtained by this 
method in typhoid cases with nervous symptoms much may be expected 
from it. Certain authorities have spoken against it, but it should be given 
a more extended trial. Medicinal antipyretics arc even less suitable than in 
hphoid, as the tendency to heart-weakness is often more pronounced. As 
a rule, the patients require from the outset a supporting treatment; water 
should be freely given, and alcohol in suitable doses, according to the condi¬ 
tion of the pulse. 

The bowels may he kept open by mild aperients. The so-called specific 
medication, by sulphocarbolates, the sulphides, carbolic acid, etc., is not 
commended by those who have had the largest experience. The special nerv¬ 
ous symptoms and the pulmonary symptoms should be dealt with as in typhoid 
fever. In epidemics, when the conditions of the climate are suitable, the 
cases are best treated in tents in the open air. 


TTT- RELAPSING FEVER (Febris recurrenfl). 

Definition. —A specific infectious disease caused by the spirochiete (spi¬ 
rillum) of „Qbenncier, characterized by a definite febrile paroxysm which usu¬ 
ally lgsts six days aad is followed by n remissio'n of about the same length 
of time, then by a second paroxysm, which may be repeated, three or even 
four times, whence the name relapsing fever. 

Etiology. —This disease, which has also the names “ famine fever " and 
<! seven-day fever,” has been known since the early part of the eighteenth 
century, gnd has from time to time extensivelj prevailed in Europe, espe¬ 
cially qjJUeland. It is cosuxto&'in India, where the conditions for its devel- 
opment seem’always to be present, and where it was specially studied by 
Vandyke Carter, of Bombay. It appeared in the United. States in 1844, 
*hen cases were admitted to the Philadelphia Hospital, which are described 
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by Meredith Clynier in bis work on Fevers. Flint saw eases in 1850-«'51. In 
1869 it prevailed extensively in epidemic form in Mew York and Fhilailel 1 
phia; since when it has not reappeared. Only an occasional case has occurred 
in England and Wales during the past twenty years. Ill the Philippines there 
have been several severe outbreaks. ' j 

The special conditions under which it occurs are similar to those of 1 
typhus lever. 'Overcrowding aud^ deficient food are the conditions winch 
seem to promote the rapid spread of the .virus. 3 Neither ago^sex, nor season 
seems to have any special influence. It is a eontagiods disease and ina\ 
be communicated from person to person, but is not so contagious as typlm-. 
Murchison thinks it may be transported by fondles. One attack does not 
confer immunity from subsequent attacks. Tn 1873 Obermeier described an 
organism in the blood which is now recognized as the specific agent. Tim 
spirillum, or more correctly spirnoluete, is from 3 to (! times the length of- 
the diameter of a red blood-corpuscle, and .forms a narrow spiral filament 
which is readily seen moving among the red corpuscles during a paroxysm. 
They are present in the blood only during the fever. Shortly Indore the 
crisis and in the intervals they are not found, though small glistening bodies, 
which are stated to be their spores, apjiear in the blood. The disease has 
been produced in human beings by inoculation with blood taken during tlie 
paroxysm. Tt has also been produced in monkeys. Bed-bugs may suck mil 
tho spirilla, and. Tiotin reproduced the disease by injirting into a healthy 
monkey blood sucked by a bug from an infected monkey. Nothing is \rt 
known with reference to the life history of the spirocluete. It has not been 
found in the secretions or excretions. 

Morbid Anatomy. —There are no characteristic anatomical appearnmr-s 
in relapsing fever. If death takes place during the paroxysm the spleen o 
large and soft, and the liver, kidneys, and heart show cloud} swelling. There 
may be infarcts in the kidneys and spleen. The bone-marrow has been found 
in a condition of hyperplasia. Ecchymoscs are not uncommon. 

Symptoms. —The incubation appears to he short, and in some in-tiiin-s 
the attack occurs promptly after exposure; more frequently, however, from 
five to seven days elapse. 

The invasion is abrupt, with chill, fever, and intense pain in the Ian k 
and-limbs. uln young persons there may be nausea, vomiting, and convul¬ 
sions. The temperature rises rapidly and may reach 101° on the evening 
*of the first day. Sweats arc common. The pulse is rapid, ranging from 
110 to 130. There may be delirium if the fever is high. Swelling of tlie 
spleen can be detected early. Jaundice is common in some epidemics, 'flit' 
gastric symptoms may be severe. There are seldom intestinal symptoms. 
Cough may hr; present. Occasionally herpes is noted, and there may 1«! 
miliary vesicles and petechias.. During the paroxysm the blood invariablv 
shows the spirochinte, and there is usually a leucocytosis (Ouskow). Alter 
the fever has persisted with severity or even with an increasing intense v 
for five or six days the crisis occurs. In the course of a few hours, accom¬ 
panied by profuse sweating, sometimes bv diarrhoea, the temperature falls 
to normal or even subnormal, and the period of apyrexia begins. 

The crisis may occur as early as the third day, or it may be delayer! I" 
the tenth; it usually comes, however, about the end of the first week. 1" 
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delicate <811(1 elderly persons there may bo .collapse. The convalescence is 
'rapid, and in a few days the patient is up and about. Then in a week, 
usually on the fourteenth day, he'again has a rigor, or a series of dulls; 
the fever returns and the attack is repealed. A second crisis occurs from 
the twentieth to the twenty-third day, and again the patient recovers rap¬ 
idly. As a rule, the relapse is shorter than the original attack. »A second 
and a third may occur, and there are instances on record df even a fourth 
iyid a fifth. In'epidemics there are cases which terminate by ensi- on the 
seventh or eighth dity without the occurrence of relapse. In protracted cases 
* the convalescence is very tedious, as thp patient is much exhausted. 

ilclapsing fever is not a very fatal disease. Murchison states that the 
mortality in about 1 per cent.. In the enfeebled and old, death may occur 
I at (he height of the HFsTparoxysm. 

• Complications arc not frequent. In some epidemics ha-mnleme-is and 
lin-maturia have occurred. Pneiynonia is not infrequent. The acute enlnrgc- 
picnt of the spleen may end ifr rupluie. Tost-febrile paralyses ma\ occur. 
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Ophthalmia has followed in certain epidemics, and may prove a .very tedious 
sad serious complication. Jaundice has already been mentioned. In pregnant 
"('men abortion usually takes places. Convulsions occasionally follow. Thit- 
lon, the well-known worker on tropical diseases, died in status ciiilijiticus 
Wine weeks after‘the attack. 

Diagnosis. —The vnset and general symptoms may not at first lie dis¬ 
tinctive. At the beginning of an epidemic the cases are usually regarded as 
anomalous typhoid*; but once the typical course is followed iu a case the 
diagnosis is clear. The blood examination is distinctive. 

Treatment. —The paroxysm can neither be cut short nor can its recur¬ 
rence be prevented. It might he thought that qu»ine, with its powerful 
action, would certainly meet the indications, hut it does not seem to have the 
"lightest influence. The disease must be treated like any other continued 
koer, by) careful nursing, a regular diet, and Ordinary hygienic measures. 
Of special symptoms, pain in The back and in the limbs and joints demand 
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Chart VI. —Uei.ai-sinu Fever (Murchison), 
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opium. In enfeebled persons the collapse at the crisis may be serious, and 
stimulants with ammonia and digitalis should be given freely. 

f “ 

IV., SMALL-POX (Variola). 

Definition.—An acute infectious disease characterized by a cutaneous 
eruption which'passes through the stages of papule, vesicle, pustule, and 
crust. 

History.—The disease existed in Ciiina many centuries before Christ. 
The pesta magna described by Galen (of which Marcus Aurelius died) is' 
believed to have been small-pox. In the sixth century it prevailed, and sub¬ 
sequently, at the time of the Crusades, became wide-spread. It was brought 
to America by the Spaniards early in the sixteenth century. The first accu¬ 
rate account was given by Khazes, an Atabijfn physician who lived in the. 
ninth century, and whose admirable description is available in Greenhill's 
translation for the Sydenham Society. Iy tjfevSe venteen th century the illus¬ 
trious Sydenham differentiated measles frdjri small-pox. Special events in 
the history of the disease arc the introduction of inoculation into Europe, 
by Lady Mary Wortley Montagu, in 1718, and the discovery of vaccination 
by Jenner, in 1790. 

Etiology.—Small-pox is one of the most virulent of contagious diseases, 
and persons exposed, if unprotected by vaccination, are almost invariably 
attacked. Instances of natural immunity arc rare. It is said that Diemcr- 
broeck, a celebrated Utrecht professor in the seventeenth century, was not 
only himself exempt, but likewise many members of his family. One of 
the nurses in the small-pox department of the Montreal General Hospital 
stated that she had never been successfully vaccinated, and she certainly 
had no mark. An attack may not protect for life. There are undoubted 
cases of-a-*@eond, reputed instances, indeed, of a third attack. 

4H e - —Small-pox is common at all ages, but is particularly fatal to young 
children. Of 3,104 deaths in the Montreal epidemic of 1885-’86, 2,717 were 
of children under ten years of age. The fat us in utero may be attacked, but 
only if the* mother herself is the subject of the disease. The child may be 
born with the rash out or with the scars. In the case of twins, only one 
may be attacked; Kaltcnbach records an instance of triplets, only two of 
which were affected (Comby). Children born in a small-pox hospital, if 
vaccinated immediately, may escape the disease; usually, however, they die 
early. (See Hunter’s works, iv, p. 74.) 

Sex .—Males and females are equally affected. ' 

Face .—Among aboriginal races small-pox is terribly fatal. When the 
disease was fipst introduced into America the Mexicans dic'd by thousands, 
and the North American Indians have also been frequently decimated by 
this plague. It is stated that the negro is especially susceptible, and the 
mortality is greater—about 42 per cent in the black, against 29 per cent in 
the white (W. M. Welch). 

It is claimed that isolation hospitals increase the incidence of (he disease 
in a locality. J. Glaister, who has considered the whole question very care¬ 
fully, concludes .that as a centre of traffic such an institution, through (he 
channels of unavoidable human intercourse, naturally favors the Bpread of 



SMALL-POX. 


,113 

ihe-diqjsase locally, but decides against the aerial conveyance of the disease, 
in spite of the very strong evidence (mentioned in the last edition in the 
case of the hospital ship on the Thames). 

The disease smoulders-hew-aBd-there in different localities, and when 
conditiQna-are favorable becomes epidemic. This was well illustrated by the 
celebrated Montreal outbreak of 1885. For several years there bad been no 
small-pox in the city, and a large unprotected* population grew up among 
the French-Canadijms, many of whom were opposed to vaccination. On 
February 28, a Puliman-car conductor, who had travelled from Chicago, 
where the disease had been slightly prevalent, was admitted into the Hotel- 
Dieu, the civic small-pox hospital being at the time closed. Isolation was 
not carried out, and on the 1st of April a servant in the hospital died of 
small-pox. Following her decease, with a negligence absolutely criminal, the 
authorities of the hospital dismissed all patients presenting no symptoms of 
contagion, who could go hcjhie.' The disease spread like fire in dry grass, 
and within nine months tfcj»d'(Ued ill the city of small-pox 3,164 persons. 

Variations in tub ViRbifikcE op Epidemics. —Sydenham states that 
“ smalJLpoz also has its peculiar kinds, which take one, form during one series 
oLyears,.and another during another”; and not only does what he called 
the epidemic constitution vary greatly, but one sometimes sees the most 
extraordinary variations in the intensity of the disease in members of a fam¬ 
ily all exposed to the same infection. A striking illustration of this variabil¬ 
ity has been given in the recent epidemics, which have been of so mild a 
character that in many localities it has been mistaken for chicken-pox; in 
others, particularly in the United States, the belief prevailed that a neul 
disease had arisen, to which the name “ Cuban itch ” or “ Philippine itch ” 
has been given. Very often a correct diagnosis has not been reached until 
a fatal case has occurred. As will be mentioned, a small outbreak occurred 
in one of my wards for colored patients, which „we mistook at firsl for 
chicken-pox. The same peculiarities have been observed in the Leicester, 
Nottingham, and Cambridge outbreaks. Even in.unvaccinated children the 
diseaso has been exceedingly mild. Some of the Leicester cases had only 
a few pocks (Allan Warner); but this is an old story in the Jjistory of the 
disease. John Mason Good, in commenting on this very point, refers to the 
great variability in the epidemics, and states that he himself as a child of 
six (1770) passed through small-pox with “scarcely any disturbance and 
not more than twenty scattered pustules ” 1 „ 

Recent Prevalence .—In the United States, according to Dr. Wyman’s 
last report for*the fiscal year 1904, there had been a steady decrease. The 
figures for 1903 were 42,590 cases and 1,642 deaths; for 1904, 25,106 cases 
and 1,118 deaths. *In England and Wales there were 760 deaths in 1903, 
a rate of 23 pernnillion living; the rates in the previous fflur years having 
l)een 6, 3, 7, and 75 severally (John W. Tatham). 

Naujbb op Contaoion. —Protozoon-like bodies were first described in the 
skin lesions by Guamieri —the cytoryctes variola. Councilman and his col¬ 
leagues ’describe a-protozoon with a double cycle and cytoplasmic stage, with 
small structureless bodies in the lower layer of the epithelial cells. Increas¬ 
ing in size, they become reticulated and segment into small rounded bodies. 
In the intranuclear stage these small round bodies or granules invade the 
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nuclei of the epithelial cells, increase in size, and form a series of vacuoles 
around a central vacuole. Calkiifs, an acknowledged export in the protozoa, 
has confirmed the main facts in the life history of this organism, lfowa'nl 
and Perkins, of Cleveland, describe identical changes. So definite is the 
relation of the parasites to the Bkin lesions tl|ul it seems highly probable lliov 
may be tluj cause of the disease. The. .dried scales constitute by far the 
most important dement, ard as a dust-like powder arc distributed every¬ 
where in. the room during convalescence, becoming attached to clothing and 
various articles of furniture. The disease'is probably contagious from a very' 
early stage, though I think it has not yet been determined whether the con¬ 
tagion is active before the eruption ‘develops. The poison is of unusual 
tenacity and clings to infected localities. It is conveyed by persons who have 
been in contact with the sick and by fomites. During epidemics it is no doubt 
widely spread in street-cars and public conveyances. It must not be forgotten 
that an unprotected person may contract a v6ry virulent form of the disease 
from the mild varioloid. 

Morbid Anatomy. —The pustules may be seen upon the tongue and the 
buccal mucosa, and on the palate; sonfetimes also in the pharynx and the 
upper part of the (esophagus. In exceptionally rare cases the rash extends 
down the (esophagus and even into the stomach. Swelling of the Payer’s 
follicles is not uncommon; the pustules have been seen in the rectum. 

In the larynx the eruption may be associated with a fibrinous exudate and 
sometimes with oedema. Occasionally the inflammation penetrates deeply 
and involves the cartilages. In the trachea and bronchi there may be ulcera¬ 
tive erosions, but true pocks, such as are seen on the skin, do not occur. 

Tlie heart occasionally shows myocardial changes, parenchymatous and 
fatty; endocarditis and pericarditis are uncommon. Drench writers have 
described an endarteritis of the coronary vessels in connection with small¬ 
pox.* The spleen is markedly enlarged. Apart from the cloudy swelling and 
areas of coagulation-necrosis, lesions of the kidneys are not common. Nephri¬ 
tis may occur during convalescence. 

In the hamiorrhagie form extravasations are found on the serous and 
mucous surfaces, in the parenchyma of organs, in the connective, tissues, 
and about the nerve-sheaths. In one instance 1 found the entire retro¬ 
peritoneal tissue infiltrated with a large coagulum, and there were also 
extensive extravasations in the course of the thoracic aorta. ITiemorrhagcs 
in the bone-marrow have also been described by Golgi. There may be haem- 
ortdiages into— the-museles. Ponfick has described the spleen as very firm 
and hard in haemorrhagic small-pox, and such was the case in* seven instances 
I examined. In these rapidly fatal forms the liver has been described as fat tv, 
but in 5 of my 7 cases it was of normal size, dense, and firm. 

The followirig description of the finer changes is taken largely from the 
recent exhaustive study by Councilman, McGrath, and Brinkerlmff (11)01) - 
The specific lesion is “a focal degeneration of the stratified epithelium, vacu¬ 
olar in character, and accompanied by serous exudation and the formation 
of a reticulum.” The specific lesions are limited to the skin, the* mucous 
membranes of the soft palate, the pharynx, and the (esophagus. The factors 
in the formation of the pustule are degeneration of the epithelial cells, asso¬ 
ciated with fluid and cellular exudate. The cells of the lower layers of the 
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epidermis arc first involved. They become swollen, the nuclei arc shrunken 
and formless, the-exudate increases in amount, enlarging the spaces of the 
reticulum, and the cells represent the different varieties of leucocytes, poly¬ 
nuclear neutrophiles being most numerous. The uinbilication and central 
depression usually correspond, ,as Weigert suggests, to the area of primary 
necrosis. ■ The hair follicle and the sweat gland may play some part. The para¬ 
sites described occur chiefly in the cells of tha rete mucosum. Associated 
lestdns are numerous, particularly proliferation in the hannatopoietie organs. 
* Cdlul as- *B filtrgtl$ns occur constantly in the.testicle, usually in the kidney, 
the liver, and the adrenal glands. The anapmie focal necroses in the testicles 
sccnTSImost specific in the disease, add in the bone-marrow there arc foci of 
necrQgis and of haynorrhage with-hyperplasia of the myelocytes, and a marked 
reduction or even complete absence of the polynuclear leucocytes. This was 
the change described originally by Chiari as osteomyelitis variolosa. Asso¬ 
ciated bacterial lesions are common, due to the pyogenic bacteria which are 
always present in severe case*.’ 

Symptoms.—Three forms of small-pox are described: 

1. Varjgla vcra';j (a) Discrete, (b) Confluent. 

2. Variola ha-miwrhayica; (a) Purpura variolosa or black small-pox; 
(6) Haemorrhagic pustular form, variola lnvmorrhagica pustulosa. 

3. Varioloid, or small-pox modified by vaccination. 

1. VAoiai. A Vera. —The affection may he conveniently described under 
various stages: Incuba tion. —“From nine to fifteen days; oftenest twelve.” 
I have seen it ns early as the eighth day after exposure, and there are well- 
authenticated instances "in" which this stage lias been prolonged to twenty days; 
It is unusual for patients to complain of any symptoms. 

Invasion.- —In a’dults a chill and in children a convulsion arc common 
initial symptoms. There may be repeated chills within the first twenty- 
four hours. Intense frontal headache, severe -lumjiar pains, and vomiting 
are very constant features. The pains in the back and in the limbs are more 
severe in the initial stage of this than of any other eruptive fever, and their 
combination with headache and vomiting is so suggestive that precautionary 
measures may often be taken several days before the eruption appears. The 
. t em p e r a t ure rises quickly, and may on the first day be 103° or 104°, The 
puke is rjy>id and full, not often dicrotic. Tn severe eases there may be 
marked daJiruLm, particularly if the fever is high. The patient is reatless 
and distressed, thorface is flushed, and the .eyes are bright and clear. Th* 
skin is usually dj^fthough occasionally there are profuse sweats. One 
can not judge from the initial symptoms whether a case is likely to be dis¬ 
crete or confluent, as convulsions, severe backache, and high fever may pre¬ 
cede a very mild attack. 

Initial Rashes* —Two forms can be distinguished: the diffuse, scarlatinal, 
and the macular or measly form; either of which may be associated with 
pctMh.MB.and occupy a variable extent of surface. In some instances they are 
general, but as a rule, as pointed out by Simon, they are 1 united cither to 
llln lower abdemmfl areas, to the inner surfaces of tlie thighs, and to the lat¬ 
eral thoracic -region, or to the axilla;. Occasionally they are found over the 
cxl cjumy uii rfnccH^ particularly in the’ neighborhood of the knees and elbows. 
These rashes, usually purpuric, are often associated with an erythematous 



SPECIFIC INFECTIOUS DISEASES. 


116 


I 


or erysipelatous blush. The scarlatinal rash may come out as carly,as the 
second day, and be as diffuse and'vivid as in a true scarlatina. 1'he measly 
rash may also be diffuse and resemble closely that of measles. Urticaria 



Chart VII. —True Small-pox (SlrQmpell). 

• is only occasionally seen. It was present once in my Montreal eases. The 
V'"initial rashes are more abundant in some epidemics than in others. They 
occur in from 10 to 10 per cent of cases. 

Erupt ion.- —(1) In the discrete form, usually on the fourth day, mac¬ 
ules appear, on the forehead, preceded sometimes bv an erythematous flush, 
- smd on the anterior surfaces of the wrists. Within the first twenty-four 
j. hours from their appearanedthoy occur on other parts of the face and on the 
extremities, and a few are seen on the trunk. The spots are from 2 3 
millimetres in diameter, of a bright red color, and disappear completely 
"on pressure. As the rash comes out the temperature falls, the general 
symptoms subside, and the patient feels comfortable. On the firth or sixth 
day the papules change into vesicles with clear summits. Each one is elc- 
'■'"vated, circular, and presents a little depression or umbiliealion in the 
’ -. centre. Abou£ the eighth day the vesicles change into pustules, the umbil- 
-'ication disappears, the flat top assumes a globular form and becomes grayish- 
yellow in color, owing to the contained pus. There is an areola of injec¬ 
tion about the pustules and the skin between them is swollen. This 
njflturation first takes place on the face, and follows the order of the appear¬ 
ance of the eruption. The temperature now rises—secondary fever—and the 
general symptoms return. The swelling about the pustules is 1 attended, with 
a good deal of tension and pain in the face; the eyelids become swollen and 
closed. In the discrete form the temperature of maturation does not usually 
remain high for‘more than twenty-four or twenty-six hours, so that on the 
tenth or eleventh day the fever disappears and the stage of convalescence 
begins. The pustules rapidly dry, first on the face and then on the other 
parts, and by the fourteenth or fifteenth day desquamation may be far 
advanced on the face. The march and distribution of the rash are often most 
characteristic. The .abdomen and groins and the legs are the parts least 
affected. The rash is often copious on the upper part of the back, scanty on 
the lower. Vesicles, in the mouth, pharynx,' and larynx, cause soreness and 
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swelling in those parts, with loss of voice* Whether pitting takes place de¬ 
pends a good deal upon the severity of the disease. In a majority of eases 
Sydenham's statement holds good, that “it is very rarely the ease that the 
distinct small-pox leaves its mark.” The odor of a small-pox patient is very 
distinctive even in the early stages, and 1 have known it to be a help in the 
diagnosis of a doubtful ease. ( ' 

(2) The Confluent Form. —With the same initial symptoms, though usu¬ 
ally of greater severity, the rusk appears on the fourth, or, according to 
Sydenham, ou.tlfe third day. The more the eruption shows itself before the 
fourth day, the more sure it is to become confluent (Sydenham). The pap- 
ules-aiiifst may he isolated, and it is only later in the stage of maturation 
that the eruption is continent. But, in severer cases the skin is swollen and 
hypcrif mic and the papules are very close together. On the feet and hands, 
too, the papules are thickly sfct; more scattered on the limbs; and quite dis¬ 
crete on the trunk. With the, appearance of the eruption the symptoms sub¬ 
side rind the_ fever remits, but not to the same extent as in the discrete form. 
Occasionally the temperature falls.to normal and the patient may be very 
comfortable. Then, usually on the eighth day, the fever again rises, the 
vesicles change to pustules, the hvperamiia becomes intense, the swelling of 
the face and liailds increases, and by the tenth day the pustules have fully 
maturated, many of them have coalesced, and the entire skin of the head and 
extremities is a superficial abscess. The fever rises to 103° or 105°, the pulse 
is from 110 to no, and there is often delirium. As pointed out by Syden¬ 
ham, salivation in adults and diarrlnea in children are common symptonjs 
of. this- stage. There is usually much thirst. The eruption may also be pres¬ 
ent! in the mouth,'and usually the pharynx ana larynx are involved and the 
voice is husky. Great swelling of the cervical lymphatic glands occurs. At 
this stage the patient presents a terrible picture, unequalled in any, other 
disease; one which fully justifies the horror and fright with which small-pox 
is associated in the public mind. Even when tile rash is confluent on the 
face, hands, and feet, the pustules remain discrete on the trunk. The danger, 
ns pointed out by Sydenham, is in proportion to the number upon the face. 
“ If upon the face they arc as thick as sand, it is no advantage to have them 
few and far between on the rest of the body." In fatal eases, by the tenth 
or eleventh day the pulse gets feebler and more rapid, the. delirium is marked, 
there is subsuitus, sometimes diarrlnea, and with these symptoms the patient 
dies. In other instances between the eighth and eleventh day luemorrhagic 
features occur. When recovery takes place, the patient enters on the eleventh 
or twelfth day the period of desiccation. 

Desiccation .—The pustules break and the pus exudes or they dry 
and form crusts. Throughout the third, week the desiccation proceeds and 
in cases of moderate severity the secondary fever subsides; but in others it 
may persist until the fourth week. The crusts in confluent small-pox adhere 
for a long time and the process of scarring may take three or four weeks. 
On thq face they fall off singly, but the tough epidermis of the hands and 
feet may be shed entire. 

2. ILEMOitKHAGiG small-pox occurs in two forms. In one, the petechial 
or black small-pox —purpura variolosa —the special symptoms appear early 
and death follows in from twp.iQ.six days-fcln the other form the case pro- 
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greases as one of ordinary variola, and in the vesicular or pustular 1 stage 
haemorrhages take place into tho pocks or^from the mucous membranes-^ 
variola hcemorrhagica pustulosa. 

Variola hemorrhagica is more common in some epidemics than in others. 
It is less frequent in childten than in adults? Of 27 cases admitted to the 
small-pox department of the Montreal General Hospital there were 3 under 
ten years, l botwefm fifteen find twenty, !> between twenty and twenty-five, 
7 between twenty-five and thirty-five, 3 between thirty-five und forty-five, and 
1 above fifty. Young and vigorous persons seem more liable to this form. 
Several of my eases were above the average in muscular development. Men 
are more frequently affected than women; thus in my list there were 21 males 
and only 0 females. The influence of vaccination is bIiowh in the Tact that 
of the cases 14 were unvaeeinated, while not one of tho 13 who had scars had 
been revaccinated. 

In purpura variolosa the illness starts withjtlie usual symptoms, hut with 
more intense constitutional disturbance. On the*evening of the second or oil 
the third day there is a diffuse hyperamjic rash, particularly in the-groins, 
with small punctiform hemorrhages. The rash extends, becomes more dis¬ 
tinctly haemorrhagic, and the spots increase in size. Ecchymoses. appear on 
the, conjunctive, and as early as the third day there may be hemorrhages 
from the mucous membranes. Death may take place before the papules 
appear. In this truly terrible affection the patient may present a frightful 
appearance. The skin may have a uniformly purplish line and the unfortu¬ 
nate victim may even look plum-colored. The face is swollen and large con¬ 
junctival hfcmoTrhages with the deeply sunken cornea) gives a ghastly appear¬ 
ance to the features. The mind may remain clear to the end. Death occurs 
from the third to the.su.th day; thus in thirteen of my cases it took place 
between these dates. The earliestulcath was on the third day and there weic 
no traces of papules. Ther e may be no mucous haemorrhages; thus in one 
case of a most virulent character death occurred without bleeding early on 
the fourth day. 1 hematuria is perhaps most common, next luwnatcmesis, and 
melama was noticed in a third of the rases. Metrorrhagia was present in mo 
only of the six females on my list. Haemoptysis occurred in five cases, 'flje 
pulse in this form of small-pox is rapid and often hard and small. The 
respirations are greatly increased in frequency and out of all proportion to 
the intensity of the fever. 

* In variola puslulosa hcemorrhagica the disease progresses as a severe ease, 
and the hemorrhages do not occur until the vesicular or pustular stage. Tin 
first indication is luemorrhage into the areolae of the pocks, and later tho main- 
rated pustules fill with blood. ' Tho earlier the haemorrhage the greater is tin 
danger. Bleeding from the mucous membranes is also common in this form 
and the great majority of the cases prove fatal, usually on the seventh, eighth 
or ninth day, but a few cases recover. In patients with the discrete form, il 
allowed to get up early, haemorrhage may take place into the pocks on the legs 

Leucocyte Reaction. —In variola vera there is a marked leueoeytosis, 12 
16 thousand, about the eighth day, then a slight decline and a rise agon 
about the twelfth or fourteenth day, sometimes to 18,000 or 20,000. Then 
is an increase in- tfee-rmmonuelear elements, which may be the only markci 
feature of the mild cases (Magrath, Brinkerhoff, and Bancroft). 
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3. •Varioloid.— This term is applied tp the modified form which affects 
jargons who have been vaccinated. It may set in with abruptness and sever¬ 
ity, the temperature reaching 103°. More commonly it is in every respect 
milder in its initial symptoms, though the he adach e and bacluicha_may be 
very distressing. The papules Appear on the evening of the third or on the 
fourth day. They arc few in number and may be confined to the face and 
hands. The fever drops at once and the patient feels perfectly comfortable. 
The vcsiculation and maturation of the pocks take place rapidly, and there 
is no secondary fever. There is rarely any scarring. As a rule, when small¬ 
pox attacks <a person who has been vaccinated within five or six years the 
disease is mild, but it may prove severe, even fatal. 

Aboiitivu Types.— As already mentioned, recent epidemics have been char¬ 
acterized by the largo number of mifd cases. Even in unvaccinated children, 
only a few pustules may appe&r, and the disease is over in a few days. Even 
with a thickly set eruption the^vesicles at the fifth or sixth day, instead of fill¬ 
ing, dry and abort, forming tHe so-called horn-, crystalline-, or wart-pox. Vari¬ 
ola sine erv[)lione is described. I sqjv no eases of the kind in Montreal. They 
•seem to have been not uncommon in the recent epidemics. Bancroft observed 
twelve cases in the Boston outbreak, all among physicians and attendants. 
The symptoms are headache, pain in the back, fever, and vomiting. As already 
mentioned, the pocks may be very scanty and easily overlooked, even in unvac¬ 
cinated persons. One of Bancroft's cases was of special interest—a pregnant 
woman who had slight symptoms after exposure, but no rash, tier child 
showed a typical eruption when two days old. 

Compj.ic \TiONs. —Considering the severity of many of the cases and tbh 
general character qf the disease, associated with multiple foci of suppuration, 
the complications in small-pox are remarkably few. 

l aryngi tis is serious in three ways: it may produce a fatal oedema pf the 
glottis;-ut is liable to extend and involve the cartilages, producing necrosis; 
and by diminishing the sensibility of the larynx, it may allow irritating par¬ 
ticles to reach the lower air-passages, where they excite bronchitis or broncho- 
piumnonia. 

w l^riuu'lip -pnonmonia is almost invariably present in fatal case?* Lobar pneu¬ 
monia is rare. Pleurisy is common in some epidemics. 

The cardiac complications are also rare. In the height pf the fever a 
systolic murmur at the apex is not uncommon; but endocarditis, either simple 
or malignant, is rarely met with. Popoprdilis . too, is very uncommon. Mj*-, 
carditis-seems to be more frequent, and may be associated with endarteritis of 
the coronary vessels. 

Of complications in the digestive system, parotitis.is rare. In severe eases 
Ihere is extensive ps eudo-di phtheritic angina. Vomiting, which is so marked 
a symptom in tHe early stage, is rarely persistent. OiarrhjKftJs not uncom¬ 
mon, as noted by Sydenham, and is very constantly present in children. 

Albumi nuria, is frequent, but true ..nephritis is rare. Inflammation of the 
testes and of the ovaries may occur. 

< t*Among the most interesting and serious complications are those pertaining 
to the,jiofvous-eystem. < In children convulsions are common. lu adults the 
delirium nf the early stage may persist and become violent, and finally sub¬ 
side into a fatal coma, jJ’pst-febrile insanity is occasionally met with during 
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convalescence, and very rarely epilepsy. Many of the old writers spoke of 
(j paraplegia-in connection with the intense backache of the early stage, but it#,s 
probably associated with the severe agonizing lumbar and crural pains and is 
not a true paraplegia. It must be distinguished from the form occurring in 
convalescence, which may be duo to pe cipher at. neurit is or to a diffuse myelitis 
(Westphal)* The. neuritis may, as in diphtheria, involve the pharynx alone, 
or it may be multiple. Of thifi nature, in all probability, is the so-called pseudo- 
tabes, or ataxie variolique .6 Hemiplegia and'(aphasia have been met with in a t 
few instances, the result of •e nceph alitis. * 

Among the most constant and troublesome complications of small-pox are 
those in volyin g the skin. During convalescent# boils are very frequent and 
may be severe. 'Acne and ^ecthyma are also iqpt with. I< 2 SftLgacgrene in 
various parts may occur. * •- 

• A rthritis may occur, usually in the period of desquamation, and may pass 
on to suppuration.-j Acute necrosis of the bone is sometimes'met with. 

A remarkable secondary eruption (recurrent*Inu^yox) occasionally occurs 
after desquamation. '*>1 >• 

Special Seme *.—The eye affections whidi'wajfeMfTnerly so common and 
serious are not now so frequent, owing to' tW £jjj^f fluch i& given to keeping 
‘ the conjunctives clean. A catarrhal and'pnfalfflpPiuqctiyitis is common in 
severe cases. The secretions cause afesiona-iaHhe eyelids, and unless great 
care is taken a diffuse keratitis is excited, which may go oirto ulceration and 
perforation. Ixiiis is not. very uncommon. Otitis media is an occasional com¬ 
plication, and usually results from an extension of the disease through the 
Eustachian tubes. 

Prognosis. —In unprotected persons small-pox is a very fatal disease, .the 
death-rate ranging from 8h-to-3d-pweent. In William M. Welch’s report from 
the Municipal Hospital, Philadelphia, of 2,831 cases of variola, 1,534—i. e., 
54.18 per cent—died, whije of 2,169 eases of varioloid only 28—i. e., 1.29 per 
cent^-died. Purpura variolosa is invariably fatal, and a majority of those 
attacked with the severer confluent forms die. The intemperate and debilitated 
succumb, more readily to the disease. As Sydenham observed, the danger is 
directly prop<ytionatc to the intensity of the disease on the face and hands. 
“When the fever increases after the appearance of the pustules, it is a bad 
sign; but if itps lessened on their appearance, that is a good sign ” (Rhazes). 
Very high fever, with delirium and subsultus, are symptoms of ill omen. The 
disease is particularly fatal in pregnant women and abortion usually takes 
place. It is not, however, uniformly so, and I have twice known severe cases 
to recover after miscarriage. Moreover, abortion is not inevitable. Very severe 
pharyngitis and laryngitis are*fatal complications. 

TJeBth results in the early stage from the action of -the- poison upon the 
nmSHgsjwtem. "In the later stages it usually occurs about the eleventh or 
twelfthday, at the height of the eruption. In children, and occasionally in 
adults, the laryngeal and pulmonary complications prove fatal. 

Diagnosis.— During an epidemic the initial chill, the headache and back¬ 
ache, and the vomiting at once put the physician on his guard. 

The initial rashes may lead to error. The scarlatinal rash has rarely tlif 
extent tad never th$ persistence of the rash in true scarlet fever. I have known 
the rash of m casle a^to be mistaken for the initial rash of small-pox. The gen- 
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oral condition of the patient, and the prpsence of .coryza and conpinctkitis and 
sign, may be better guides than tfie rash itself. 

Malignant haunorrhagic^nuiH-pox may prove fatal before the characteristic 
rash appears. Of 27 cases of hannorrhagic small-pox, in only one, in which 
death occurred on the third cl^y, did inspection fpil to show the papules. In 
3 cases dying on the fourth day the characteristic papular rasfy was noticed. 
It may be difficult or impossible to recognize this form of Jiannorrhagic small¬ 
pox from h wmorrhagic .nmrlaij^ver or luBmorrkagia. measles, though in the 
latter there is rarely so constant involvement of the mucous membranes. Natu¬ 
rally enough, as they are allied affections, va rioetotw is the disease which most 
frequently lemla-Wtffror. Particularly has this been the case in the mild 
epidemic which has prevailed throughout the country during the past three 
years. A negro patient waif admitted to my wards on the fourth day of the 
disease. Smallpox was not prevalent at the time, and the ease was regarded 
as one of varicella. Subsequently eight cases appeared, several of exceeding 
mildness, but ourrmishtfce'w^ffi forcibly brought home to us by the occurrence, 
in a man who had beffltt,expose^*in the ward, of a ease of confluent small-pox 
of great severity!; Tjte^fejloypng joints are to be borne in mind: first, the 
experience of tto'pastlHBUHjbhas shown that very mild epidemics of true 
small-pox may c^pcur;" .any large number of eases of a contagious dis¬ 

ease with a pustiljar erupsuBjiccurring in adults is strongly in favor of small¬ 
pox. The characters of the rash are of less value. Its abundance on the trunk 
in varicella is important. At the outset the papules have rarely the shotly, 
hard feel of small-pox. The vesicles are more superficial, the infiltrated areola 
is not so intense nor so constant, and as a rule the pocks may be seen in the 
same patient in all stages of development. The longer period of invasion, the 
prodromal rashes," the greater intensity of the onset, are also important points 
in small-pox. But, as I have said, there are mild epidemics in which it must 
be confessed that the recognition of the nature of the outbreak is sometimes 
only confirmed by the appearance of a severe case*of the confluent or of the 
hajmorrluigic form. 

The disease may be mistaken for cerebra-spinal fever, in which purpuric 
symptoms are not uncommon. A four-year-old child was taken suddenly ill 
with fever, pains in the back and head, and on the second or third day petechiae 
appeared on the skin. There were retraction of the head, and marked rigidity 
of the limbs. The hamiorrhages became more abundant; and finally luema- 
temesis occurred and the child died on the sixth day. At the post mortem 
there were no lesions of cerebro-spinal fever, and in the deeply haemor¬ 
rhagic skin the pupules could be readily seen. The post-mortem diagnosis 
of small-pox was unhappily confirmed by the. mother taking the disease and 
dying of it.. ’ 

mi i fiilni fli)jiiuTiT' —A very copious pustular rash in syphilis may resem¬ 
ble variola, particularly if accompanied by fever, but the history and the dis¬ 
tribution, particularly the slight amount on the face, leaves no question as to 
the diagnosis. 

Pustular glanders has been mistaken for small-pox. In a remarkable in¬ 
stance of the kind in Montreal there was a wide-spread pustular eruption, 
Vhich we thought at first was small-pox, but the subsequent course.and the 
fact that there was glanders among the horses in the stable led to the correct 
10 
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diagnosis. The erupfion resembled exactly that described in Kayer’s ■ mono¬ 
graph (Do la Morve, 1837). ' 

Impetigo contagiosa is stated to have been mistaken for variola. 

Treatment.— G bnbiu t. Cpj)|&u>tiaA'ru>Ms. — Segregation in special hospitals 
is imperative. In the ease tjf local outbreaks temporary barracks or tents may¬ 
be constructed. In the larger cities, considering the frequency with which 
epidemics recur, it is worth while to have a special small-pox hospital. 
If the grounds are ample and all necessary precautions taken, there is 
no reason why this should not be part of the general hospital for infectious 
diseases. 

The criticism, already referred to, of the danger of aerial conveyance in 
small-pox is, I think, correct. 

In the .early stages two symptoms call'for treatment: the p^jji in the back, 
which requires opium in some form, as advisejl by Sydenham; anil the vomil- 
ingTwlucn is very difficult to check and may lie uncontrollable. No food should 
be given-except a little iee and champagne, illid it-usually stops with the 
appearance of the eruption. 

Tba.dint. iii that usually given in fevers* with plenty of cold-water, or haxley 
water or the Scotch borse—oatmeal and water, to which lemon-juice may be 
added. 

For. the-fever, cold sponging or the cold bath may be used; when there is 
much delirium with high fever the latter is preferable, or the cold pack. 

The treatment of the eruption is important. After trying all sorts of 
remedies, such as puncturing the pustules with nitrate of silver, or treating 
them with iodine and various ointments, I came to Sydenham's conclusion that 
in guarding the face against being disfigured by the scars “ the only effect of 
oils, liniments, and the like, was to make the white scurfs' slower in coming 
off.” The constant application on the face and hands of lint soaked in cold 
water,*to whiefy antiseptics such as carbolic acid or bichloride may be added, 
is perhaps the most suitabfe local treatment. It is very pleasant to the patient, 
and for the face it is well to make a mask of lint, which can then be covered 
with oiled silk. When the crusts begin to form, the chief point is to keep them 
thoroughly moist, which may be done with oil or glycerin. This prevents the 
desiccation and diffusion of the flakes of epidermis. Vaseline is particularly 
useful, and at this stage may be freely used upon the face. It also relieves the 
itching. For the odor, which is sometimes so characteristic and disagreeable, 
the dilute carbolic solutions are probably best. If the eruption is abundant on 
the scalp, the hair should be cut sljprt to prevent matting and decomposition 
of the crusts. t 

The papules do not maturate so well when protected from the light, and 
for centuries attempts have been made to modify the course'of the pustules, by 
either excluding the light, or by changing its character. In the Middle Ages 
Gilbertus Magnus and John of Gaddesden recommended wrapping the patient 
in red flannel, and the latter treated in this way the son of Edward I. It was 
an old practice of the Egyptians and Arabinns to cover the exposed parts of 
small-pox patients with gold-leaf. Lutzcnberg, a distinguished New Orleans 
physician, in 1838 treated patients by exclusion of the sunlight. Recently the 
red-light treatment of the discase_has^bnen^a(lyneiifnri by Fjnzen. The state¬ 
ments do not agree ds to its value. Nash states that the course'of the rash may 
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be mo4ified by the treatment, but Bicketts and Byles could see no influence 
whatever, even in cases taken at the carliest*possible date. 

Complications. —I Lthe diarrhoea is severe in children, paregoric may bo 
given. When the p»2 Bn fooLlo nr.H Tupi.i, aiimnlflnfn may be freely 

given. Th e maniacal deli rium njay require chlorof orm orjpqrphia, but for less 
intense nervous symptoms the bath or cold pack is the best. For the severe 
haemorrhages of the malignant cases'nothing can»be done, and it is only cruel 
to drench the unfortunate patient with irqiv-eigot, and other drugs. Symp¬ 
toms of obstruction in the larynx, usually from oedema, may call for tracheot¬ 
omy. In the late stages of the disease, should the patient be extremely debili¬ 
tated and the subject of abscesses and bed-sores, ho may be placed on a water- 
bed or treated in the continuous warm bath. 

The care of the eyes is most important. The lids should be thoroughly 
cleansed and the conjunctiva washed with a warm solution of salt or boracic 
acid. In the confluent eases the eyelids are much swollen and glued together, 
and it is only constant watchMness which prevents keratitis. The mouth and 
throat should be kept clean and the treatment of the nose with glycerin or 
sweet oil should be begun early, as it*prevents the formation of hard crusts. 

The treatment in the stage of convalescence is important. Frequent bath¬ 
ing helps to soften the crusts, and the skin may be oiled daily. Convalescence 
should not be considered established until the skin is perfectly smooth and 
clean and free from any trace of scabs. 


V. VACCINIA (Cow-pox)—VACCINATION. 

Definition.—An eruptive disease of the cow, the virus of which, inoculated 
into man (vaccination), produces u local pock with constitutional disturbance, 
which affords protection, more or less permanent, against small-pox. * 

The vaccine is got either directly from the calf—animal lymph—in which 
the disease is propagated at regular stations, or is obtained from persons vac¬ 
cinated (humanized lymph). 

History.—For centuries it had been a popular belief among farmer folk 
that cow-pox protected against small-pox. The notorious Duchess of Cleve¬ 
land, replying to some joker who suggested that she would lose her occupation 
if she was disfigured with small-pox, said that she was not afraid of the dis¬ 
ease, as she had had a disease that protected her against small-pox. .Testy, g. 
Dorsetshire farmer, had had cow-pox, and^jn 1774 vaccinated successfully his 
wife and two Sons. Plett, in Holstein, in 1791, also successfully vaccinated 
three children. When Jonner was a student at Sodbury, a young girl, who 
came for advice, wnen small-pox was mentioned, exclaimed, “ I can not take 
that disease, for*I have had cow-pox.” .Tenner subsequently mentioned the 
subject to Hunter, who in reply gave the famous advice: “ Do not think, but 
try; be patient, be accurate.” As early ns 1780 the idea of the protective power 
of vaccination was firmly impressed on Jenner’s mind. The problem which 
occupied his attention for many years was brought to a practical issue when, 
qn May 14, 1790, lie took matter from the hand of a dairy-maid, Sarah Nelines, 
who had cow-pox, and inoculated a boy named James Phipjis, aged eight years. 
On July 1st matter was taken from a small-pox pustule and inserted into 
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the boy, but no disease followed. In 1798 appeared An Inquiry into the ( Causes 
and Effects of the Variola Vaecinife, a Disease discovered in some of the Web¬ 
ern Counties of England, particularly Gloucestershire, and known by the Name 
of Cow-pox (pp. iv, 75, four plates, 4to. London, 1798). 

In the United States ^cow-pox was introduced by Benjamin Waterhouse, 
Professor of Physic at Harvard, who on July 8, 1800, vaccinated seven of bis 
children. In Boston on August 10, 1802, nineteen boys were inoculated with 
the cow-pox. On November 9th twelve of them were inoculated with small¬ 
pox; nothing followed. A control experiment was made by inoculating two* 
unvaccinated boys with the same small-pox virus; both took the disease. The 
nineteen children of August 10th were again unsuccessfully inoculated with 
fresh virus from these two boys. This is one of the most crucial experiments 
in the history of vaccination, and fully'justified the conclusion of the Board 
of Health— cow-pox is a complete security against the small-pox. ' 

Practitioners should familiarize themselves with the literature on vaccina¬ 
tion. The centenary number of the British Medical Journal is particularly 
valuable (1890). The report of the Royal Commission on vaccination (1897), 
the exhaustive article in Allbutt’s Systenf by T. D. Aeland and Copeman, and 
Cory’s recent monograph on the subject afford a large body of material. To 
the public health officials, who wish for distribution in handy shape Facts 
about Small-pox and Vaccination, leaflets issued by the British Medical 
Association (British Medical Journal, 185)8, vol. i, p. 032) will be of 
the greatest value. The Vaccination Law of the German Empire, printed 
in English (Berlin, B. Paul, 1901), contains important information and 
statistics. 

Nature of Vaccinia.—Is cow-pox a separate independent disease, or is il 
only small-pox modified by passing through the cow? In spite of a host of 
observations, this question is not yet settled, as may be seen in the diametrically 
opposed views expressed by Copeman in Allbutt’s System and by Bronardel in 
the Twentieth Century Practice. The experiments may be divided into two 
groups. First, those in which the inoculation of the small-pox matter in thu 
heifer produced pocks corresponding in all respects to the vaccine vesicles. 
Lymph from the first calf inoculated into a second or third produced the char¬ 
acteristic lesions of cow-pox, and from the first, second, or third animal lymph 
used to vaccinate a child produced a typical localized vaccine vesicle without 
any of the generalized features of small-pox. fhq_experimcnts of Ccely, of 
Babcock, and many other more recent workers seem to leave no question what¬ 
ever that typical vaccinia may bo produced in the calf by the inoculation of 
variolous matter. A great deal of the vaccine material at one time in use in 
England was obtained in this wav. Secondly, against this is urged Chauveau's 
Lyons experiments. ("Seventeen young animals were inociflated <with the virus 
of small-pox. Small reddish papules occurred which disappeared rapidly, but 
the animals did not acquire cow-pox. Fifteen of the seventeen animals were 
also vaccinated. Of these only one showed a typical cow-pox eruption. To 
determine the nature of the original papules one was excised and inoculated 
into a non-vaccinatcd child, which developed as a result generalized continent 
small-pox. A second child inoculated from the primary pustule of the first 
child developed discrete small-pox. The French still hold to the Lyons expefi- 
ments as demonstrating the duality of the diseases, j 
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Tliejiccigl^ol. evidence favors the view-that cow-pox and horse-pox are 
v&rioln modified by transmission; or, as has been suggested, “ small-pox and 
vaccinia are bothi of them descended from a common stock—from an ancestor, 
for instance—which resembled vaccinia far more than it resembled small-pox ” 
(Copeman). 

The bodies described by Guarnieri have beep very thoroughly studied by 
Councilman and his colleagues, who regard them as forms of a protozoon— 
CytorycLex vaccinia —with a well characterized developmental cycle, increasing 
in size until they undergo segmentation. 

Normal Vaccination. —Period of Incubation .—At first there may be a little 
irritation at the site of inoculation, which subsides. Period of Eruption .—On 
ilie thin) day, as a rule, a_papule is jjeen surrounded by a reddish zone. This 
gradually increases, ami on the fifth or sixth day shows a definite vesicle, the 
margins of which are raised while the centre is depressed. By the eighth day 
fli c ves icle has attained its lipxxitnum.size. It is round and distended, with a 
limpid!fluid, the margin hard and prominent, and tlio umbilication is more 
distinct By the tenth day the vesicle is still large and is surrounded by an 
extensive areola. The contents have now become purulent. The skin is also 
swollen, indurated, and often painful. Oil the eleventh or twelfth day the 
hyperamiia diminishes, the lymph becomes more opaque and begins to dry. Jly 
thejmd of thejjccoiul week the vesicle is converted into a brownish scab, which 
gradually becomes dry and hard, and in about a week (that is, about the 
twenty-first or twenty-fifth day from the vaccination) separates and leaves a 
circular pitted scar. 1 f the points of inoculation have been close together, the 
vesicles fuse and may form a large combined vesicle. .Constitutional symptoms 
of a more or less marked degree follow the vaccination. Usually on the third 
or fourth day the temperature rises, and may persist, increasing until the 
eighth or ninth day. There is a marked leucoeytosis. In children it is common 
to have with the fever restlessness, particularly at night, and irritability; but 
as a rule these symptoms are trivial. If the inoculation is made on the arm, 
the axilldify glands become large and sore; if on the leg, the inguinal glands. 
The duration of the immunity is extremely variable, differing in different indi¬ 
viduals. In some instances it is permanent, but a majority of»persons within 
Jen or twelve years again become susceptible. 

Revaceination should ho performed between the tenth anc\ fifteenth year, 
and whenever small-pox is epidemic. The susceptibility to revaceination is 
very general. In 1891-92 vaccination pustules developed in 88.7 per centwf 
the newly enrolled troops of the German army, most of whom had been vac¬ 
cinated twice *in their lives before. The vesicle in revaceination is usually 
smaller, has Jess induration and hyperamiia, and the resulting sear is less per¬ 
fect. Particular, care should he taken to watch the vesicle of revaceination, as 
it not infrequently happens that a spurious pock is formed, which reaches its 
height early and dries to a scab by the eighth or ninth day. 

Irregular Vaccination.— (a) Local Variations—W e occasionally meet 
with instances in which the vesicle develops rapidly with much itching, has 
not the characteristic flattened appearance, the lymph early becomes opaque, 
and the crust forms by the seventh, or eighth day. The evolution of the pocks 
may be abnormally slow. In such cases the operation should again be per¬ 
formed with fresh lymph. The contents of the vesicles may be watery and 
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bloody. In the involution the broking or irritation of the pocks may load to 
ulceration and inflammation. A very rare ejent is the recurrence of the podk 
in the same place. Sutton reports four such recurrences within six months. 

(6) Generalized Vaccinia. —It is not uncommon to see vesicles in the 
vicinity of the primary sore 1 . Ia'ss common is a true generalized pustular rash, 
developing ifl different parts $f the body, often beginning about the wrists and 
on the back. The secondary jioeks may continue to make their appearance for 
five or six weeks after vaccination. In children the disease^ may prove fatal. * 
They may be most abundant on the vaccinated limb, and occur usually about 
the eighth to the tenth day. 

(c) Complication's. —In unhealthy subjects, or as a result of uncleanli¬ 
ness, or sometimes injury, the vesicles inflame ami deep excavated ulcers result. 
-JsBoughing and deep cellulitis may follow. In debilitated children theta may 
be with this a purpuric rash. Acland thus arranges the dates at which the 
possible eruptions and complications may be looked for: 

1. liming.the.first.three days: Erythema; urticaria; vesicular and bullous 
eruptions; invaeeinated erysipelas. 

2. After the third day and until the pock reaches- maturity: Urticaria; 
lichen urticatus, erythema multiforme; accidental erysipelas. 

3. About the end of the first week: Generalized vaccinia; impetigo; vac¬ 
cinal ulceration; glandular abscess; septic infections; gangrene. 

4. After the involution of the pocks: Invaeeinated diseases—for example, 
syphilis. 

(d) Transmission of Disease by Vaccination.— Syphilis has undoubt¬ 
edly been transmitted by vaccination, but such instances arc very rare. A large 
number of the cases of alleged vaccino-syphilis must be thrown out. The ques¬ 
tion has now become really of minor importance sincp the wide-spread use'of 
animal lymph. Dr, Cory’s sad experiment may here be referred to. ' Ho vac¬ 
cinated himself four times from syphilitic children. The first vaccination 
followed, but no syphilis. Two other attempts (negative) were made. The 
fourth time ho was vaccinated from a child the subject of congenital syphilis. 
The lymph was taken from the child’s arm with care, avoiding any contamina¬ 
tion with blood. At two of the points of insertion red papules appeared on 
the twenty-first day. On the thirty-eighth day a little ulcer was found, which 
Mr. Hutchinson decided was syphilitic. The diseased parts were then removed. 
By the fiftieth day the constitutional symptoms were well marked. Among 
tlfe differences between vaccino-syphilis and vaccination ulcers the most im¬ 
portant is perhaps| that the chancre never appears before the .fifteenth day, 
usually not until from three to # five weeks, whereas the ulceration .of ordinary 
vaccination is present by the twelfth or fifteenth day., TMfe loss .of substance 
in the chancre is usually quite superficial and the> induration yery parchment- 
like and specific, with but a slight inflammatory areola. U The glandular swell¬ 
ing, too, is constant and indol e n t, whiles in the vaccination ulcer it.,is.often 

when present, chiefly inflammatory. 

Tuberculosis .—“ No undoubted case of invaeeinated tubercle was brought 
before the Royal Commission on Vaccination” (Acland). The risk of trans¬ 
mitting tuberculosis from the calf is so slight that it need not be considered." 
The transmission ofdeprosy by vaccination is doubtful. 

The observations on the presence of actinomyces in vaccine virus have been 



VACCINIA—VACCINATION. . 127 

confirmed by W. T. Howard, Jr., who foupd it 24 times in 95 cultures from 
tile virus of five producers in the United States. 

Tetanus .—McFarland has collected 95 cases, practically all American. 
Sixty-three occurred in 1901, a majority of which could be traced to one source 
of^supply, in which It. W. Wilson demonstrated tbp tetanus bacillus. Most of 
the cases occurred about Philadelphia. Since that date, McFarland tells me 
that very few cases have been reported. The occurrence of this terrible com¬ 
plication emphasizes the necessity of the most scrupulous care in the prepara¬ 
tion of the animaf virus, as the tetanus bacillus is almost constantly present in 
the intestines of cattle. 

(e) Influence of Vaccination upon otheb Diseases. —A quiescent 
malady may be lighted into activity by vaccination. This has happened with 
congenital syphilis, occasionally witlf tuberculosis. An old idea was prevalent 
that vaccination had 8 beneficial influence upon existing diseases. Thomas 
Archer, the first medical graduate in the United States, recommended it in 
whooping-cough, and said thtff it had Cured in his hands six or eight cases. At 
the height of the vaccination convulsions may occur and be followed by hemi¬ 
plegia. One such case I saw with Itorris J. Lewis. 

Choice of Lymph. —If bovine lymph is not available, humanized lymph 
should be taken on the eighth day, and only from perfectly formed, unbroken • 
vesicles, which have hul-a typical course. Pricking or scratching the surface, 
the greatest care being taken not to draw blood, allows the lymph to exude, and 
it may be collected on ivory points or in capillary tubes. The child from 
which the lymph, is taken should be healthy, strong, and known to be of good 
stock, free from tuberculous or syphilitic taint. Thu glycerinated calf lymph 
lias come into general use. The Local Government Board has recently issued 
a valuable report on the subject by Thorne and Copeman, giving full details 
as to the method of preparation. In it the statement is made that, whereas it 
was usual to make the lymph from on,c calf serve fo^ from 200 to 300 vaccina¬ 
tions, the glycerinated lymph will servo for from 4,000 to 5,000 vaccinations. 

Technique. —Far too little attention is paid in American schools to the 
instruction of students in the art of vaccination. That part of the arm about 
the insertion of the deltoid is usually selected for the operation^ Mothers “ in 
society ” prefer to have girl babies vaccinated on the leg. The .skin should be 
cle ansed and put upon the stretch. Then, with a lancet or the ivory point, 
cross-scratches should be made in one or more places. When the lymph has 
dried on the points it is best to moisten it in warm water. The clothing pf 
the child should not bo adjusted until the spot has dried, and it should be 
protected-for U day or two with lint or a soft handkerchief. If erysipelas is 
prevalent, or if thqre are cases of suppuration in the same house, it is well to 
apply a pad* of antiseptic cotton. Vaccination is usually performed at the 
second or third*month. If unsuccessful, it should be repeated from time to 
time. A person exposed to the contagion of small-pox should always be revae- 
cinated. This, if successful, will usually protect; but not always. The cases 
in which small-pox is taken within a few years after vaccination are probably 
instanfies of spurious vaccination. 

, The Value of Vaccination. —Sanitation can not account for the diminution 
in small-pox and for the low rate of mortality, Isolation { of course, is a use¬ 
ful auxiliary, but it is no substitute. Vaccination is not claimed to be an 
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invariable and permanent preventive of small-pox, but in an immense majority 
of cases successful inoculation renders the person for many years insusceptible. 
Communities in which vaccination and revadcination are thoroughly and sys¬ 
tematically carried out are those in which small-pox has the fewest victims. 
The German army since 1£74, the date of the stringent laws, has enjoyed 
practical immunity—not a single death from small-pox (to the date of the 
last report, 1902),* except ad isolated ease under peculiar circumstances in 
1884-’85. On the other hand, communities in which vaccination and revac- t 
cination are persistently neglected are those in which epidemics are most preva¬ 
lent. Owing to a wide-spread prejudice against vaccination in Montreal, there 
grew up, between the years 1876 and 1884, a considerable unprotected popu¬ 
lation, and the materials were ripe for an extensive epidoftiic. The soil had 
been prepared with the greatest care, ami it pnly needed the introduction of 
the seed, which in due time came with the Fullman-ear conductor from Chi¬ 
cago, on the 28th of February, 1885 (see page 113). Within the next ten 
months thousands of persons were stricken with* the disease, and 3,164 died. 

Although the effects of a single vaccination may wear out, as we say, and 
the individual again become susceptible to small-pox, yet the mortality in 
such cases is very much lower than in persons who have never been vaccinated. 

* The mortality in persons who have been vaccinated is fr*n 6 to 8 per cent, 
whereas in the unvaccinated it is at least 35 per cent. There is evidence that 
the greater the number of marks, the greater the protection in relation to 
small-pox; thus the English Vaccination Report, states that, out of 4,754 cases 
the death-rate with one mark was 7.6 per cent; with two marks, 7 per cent; 
■with three marks, 4.2 per cent; with four marks, 2.4 per cent. W. M. Welch’s 
statistics of 5,000 cases on this point give with good cicatrices 8 per cent; 
with fair cicatrices, 14 per cent; with poor cicatrices, 27 per cent; post-vac¬ 
cinal cases. 16 per cent; unvaccinatcd cases, 58 per cent. 


VI. VABICELLA (Chicken-pox). 

Definition.—An acute contagious disease of children, characterized by an 
eruption of vesicles on the skin. 

Etiology.—The disease occurs in epidemics, but sporadic cases are also 
met with. It may prevail at the same time as small-pox or may follow or 
pijpcede epidemics of this disease. An attack of chicken-pox is no protection 
against small-pox. It is a disease of childhood; a majority of the cases occur 
between the second and sixth years. Adults who have not had 'the disease in 
childhood are very liable to be’attacked. The specific gerip has not yet been 
discovered. * 

There can be no question that varicella is an affection quite distinct from 
variola and without at present any relation whatever to it. An attack of the 
one does not confer immunity from an attack of the other. A boy, aged five, 
was admitted to St. Thomas’ Hospital with a vesicular eruption, and was iso¬ 
lated in a ward on the same floor as the Rmall-pox ward. The disease was 
pronounced chicken-pox, however, by Risdon Bennett and Bristowe. The. 
patient was then removed and vaccinated, with a result of four vesicles which 
ran a pretty normal ‘course. On the eighth day from the vaccination the child 
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became feverish. On the following day the, papules appeared and the child 
had a well-developed attack of small-pox with secondary fever (Sharkey). 

Symptoms. —After! a period of Incubation of ten or fifteen days the child 
1 incomes •* feverish and in some instances has a slight chill. There may be 
vaaytjug, anct pains..in the back %nd legs. ■' Convulsions are rare. The erup¬ 
tion usually occurs within twenty-four hours. It is first seen*upon the 
trunk, either on the back or on the chest. It may begin on the forehead and 
face. At first in the form of raised red papules, these are in a few hours 
transformed into hemispherical vesicles containing a clear or turbid fluid. As 
a rule "there is 410 umbilication, but in rare instances the pocks are flattened, 
and a few may even be umbilicated. They are often ovoid in shape and look 
more superficial than the variplous vesicles. The skin in the neighborhood 
is not often infiltrated or hypersemic. ’At the end of thirty-six or forty-eight 
.hours the contents of the vesicles are purulent. They begin to shrivel, and 
during the third and fourth days arc converted into dark brownish crusts, 
which fall off and as a rule leaves no scar 1 . Fresh crops appear during the first 
two or three days of the illness, so that on the fourth day one can usually see 
pocks in all stages of-tlevelopment anil decay. They are always discrete, and 
the number may vary from eight or ten to several hundreds. As in variola, 
a scarlatinal rash oecftidnally precedes the development of the eruption. The 
eruption may occur on the mucous membrane of the mouth, and occasionally 
in the larynx. In adults the disease may be much more severe, the initial 
fever high, the rash very wide-spread, and the constitutional symptoms com¬ 
paratively severe, so that the diagnosis of variola may be made—the so-called 
varicella) variolaformes. 

There are one or j;wo modifications of the rash which are interesting. The 
vesicles may become very large and develop into regular bullae, looking not 
unlike ecthyma or pemphigus (varicella bullosa). The irritation of the rash 
may be excessive, and if the child scratches the pocl^s ulcerating sores may 
form, which on healing leave ugly scars. Indeed, cicatrices after chicken-pox 
are more common than after varioloid. The fever in varicella is slight, but 
it does not as a rule disappear with the appearance of the rash. The course 
of the disease is in a large majority of the eases favorable and po ill effects 
follow. The disease may recur in the same individual. There are instances 
in which a person has had three attacks. t 

In delicate children, particularly the tuberculous, gangrene (varicella 
escharotica) may occur about the vesicles, or in other parts, as the scrotum. 

Cases have been described of luemorrhagic varicella with cutaneous ecchy- 
moses and bleeding from the mucous membranes. 

Nephritis may oejur. Infantile hemiplegia hfts occurred during an attack 
of the disease. * Death has followed in an uncomplicated case from extensive 
involvement of thd skin. 

The diagnosis is as a rule easy, particularly if the patient has been seen 
from the outset. When a case comes under observation for the first time with 
the rash well out, there may be considerable difficulty. The abundance of the 
rash on the trunk in varicella is most important. The pocks in varicella are 
moye superficial, more bleb-like, have not so deeply an infiltrated areola about 
them, and may usually be seen in all stages of development. They rarely at 
the outset have the hard, sliotty feeling of those of small-pox. The general 
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symptoms, the greater intensity qf the onset, the prolonged period of invasion, 
and the more frequent occurrence of prodromal rashes in small-pox are im¬ 
portant points in the diagnosis. ' 

Death is very rare, and, unless from the complications, raises a suspicion 
of the correctness of the diagnosis. Thus of the 116 deaths in England and 
Wales in 1903 ascribed to chicken-pox, it is probable, as Tatham suggests, 
that many of these were frhm unrecognized small-pox. 

No special treatment is required. If the rash is abundant on the face, 
great care should be taken to prevent the child from scratching the pustules? 
A soothing lotion should be applied on lint. 

VH. SCABI+ET EEVER. 

Definition. —An infectious disease characterized by a diffuse exanthem and 
an angina of variable intensity. 

History. —In the sixteenth century IngraSseas of Naples and Coyttar of 
Poitiers recognized the disease; but Sydenham in 1675 gave a full account of 
it under the name febris scarlatina. 

Etiology. —No one of the acute infections varies so greatly in the intensity 
of the outbreaks, a point to which both Sydenham, and Bretonneau called 
attention. la-some years it is mild; in others, with equally wide-spread epi¬ 
demics, it is fearfully malignant. It is a wide-spread affection, occurring in 
nearly all parts of the globe and attacking all races. 

Sporadic cases occur from time to time. The epijjgmics are most intent 
in the autumn and winter. There is an extraordinary variability in the 
severity of the outbreaks, which on the whole appear to be lessening in sever¬ 
ity; thus in Boston from 1891 to 1903 the ratio of cases per ten thousand has 
ranged from 45.80 to 16.18^ and the mortality from 3.94 to .60. In England 
and Wales in 1903 the/e were 4,158 deaths. Only in 1898, 1899, and 1900 
did the deaths fall below 4,000. In 1883 they were between 12,000 and 13,000. 

Seibert’s studies in New York’ show that the disease increases steadily 
from week to week until the middle of May; the frequency diminishes gradu¬ 
ally until ttjc end of dune, and gradually increases through October, Novem¬ 
ber, and December. He associates the remarkable drop in July, August, and 
September with the closure of the schools and the cessation of the daily con¬ 
gregation of infectious material in small areas—school-houses and play¬ 
grounds—for so many hours each day. 

Age is the most important predisposing factor. Ninety per cent of the 
fatal eases are under the tenth year. Sucklings are rarely attacked. The 
general liability to the disease in childhood is less wide-spread than in measles 
Many escape altogether; others escape until adult life; some rtever take it. 

Family susceptibility is not infrequently illustrated by the killing in raph 
succession of four*or five members. On the other hand, individual resistnno* 
is common, and many physicians constantly exposed escape. An attack as f 
rule confers subsequent immunity. In rare instances there have been one oi 
even two recurrences. 

The natives of India are said to enjoy comparative immunity. 

Infectivity. —It is not yet accurately known where in the body the poisoi 
is formed, how it is given off, or in what form it is taken by another person 
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It if probably given off with the secretions off the nose, throat, and respiratory 
tract. The mild angina of the ambulatory cases may convey the disease, and 
in this way it is spread in schools, and the “ return cases,” to be referred to 
later, may find in this way their explanation. Much more attention has been 
paid of late to this aspect of the scarlatinal infection, and it has even been 
suggested that the skin is only infective by contamination, with 'the secre¬ 
tions. The general opinion, however, is that the poison i3 given off chiefly 
from the skin, particularly when desquamating. Unlike measles, the germ 
is very resistant and clings tenaciously to clothing, to bedding, the furni¬ 
ture of the room, etc. Even after the most complete disinfection possible, 
children who have been removed from an infected house may catch the 
disease on their return. Tlfte possibility here of throat infection must 
bo considered. A third person may convey the disease, but undoubted 
’instances are rare. I recall one instance in which I could have been the only 
possible medium. In a collective investigation on this point among physi¬ 
cians in the State of Connecticut, Loveland had 100 negative and 10 positive 
replies. • 

The disease is stated to have been conveyed by milk. Of 90 epidemics 
studied by Kober the disease prevailed in 08 cither at the dairy or the milk 
farm. There appear to be two groups of eases: first, genuine scarlet fever, 
in which the infection" conveyed through the milk having come in contact 
with infected persons; and secondly outbreaks of an infection resembling 
scarlet fever, due to disease of the udder of the cows. 

By surgical scarlatina, first brought to the attention of the profession by 
Sir James Paget in 1804, is understood an erythematous eruption following 
an operation or occurring during septic infection. It differs from mn di c al 
s narl at. iqp in the /large number of adults attacked, theuhorter incubation, 
the-,mildness of the throat symptoms, thefi starting of the eruption at* the 
wound, and the precocious desquamation. Alice llalnilton, after analyzing 
174 cases reported in the literature, concludes that the eruption is most fre¬ 
quently due to septic infection and is not truly scarlatinal, and that in those 
cases in which the disease was undoubtedly scarlatina there is no convincing 
evidence that the relation between the wound and the scarlet fefer was any¬ 
thing more than one of coincidence. 

The specific germ is not known. It is claimed to be only a modified 
streptococcus infection. The streptococcus pyogenes has often been found ( 
in the blood during life and after death, and it is constantly present in the 
throat in severe*cases; but there is no agreement on the subject among the 
best workers. Mallory’s researches may point to a solution of the problem. 
In four cases he found between the epithelial cells of the epidermis a proto- 
zoon which formed definite rosettes like the malarial parasite. Duval, con¬ 
tinuing these observations, has found this organism in the serum of blisters 
°n the skin of scarlet fever patients, and has traced it through a cycle of 
changes which show at any rate that it is a definite parasite. Controls were 
negative in other diseases. Whatever the germ may be, there is no question 
that in severe cases the streptococcus infection plays an important role in 
causing the septic symptoms of the disease. , 

Morbid Anatomy. —Except in the haemorrhagic form, the skin after death 
chows no traces of the rash. There are no specific lesions. Those which 
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occur in the internal organs arc'due partly to the fever and partly lo infec¬ 
tion with pus-organisms. « 

The anatomical changes in the throat arc those of .simple inflammation, 
follicular tonsillitis, and, in extreme graces, of diphtheroid anginar. In 
severe cases there is intense lymphadenitis and much inflammatory cedenm 
of the tissues of.thc neck, 'which may go on to suppuration, or even to gan¬ 
grene. Streptococci are found abundantly in the glands and in the foci of 
suppuration. The lymph glands and the lymphoid tissue may show hyper-" 
plasia, and the spleen, liver, and other organs may he the seat of wide-spread 
focal necroses. 

Endocarditis and pericarditis are not infrequent. Myocardial changes 
are less common. The renal changes are the fnost Important, and have been 
thoroughly studied by Coats, Klebs, Wagner, and others. The special neplui- 
tis of scarlet fever will be considered with the diseases of the kidney. 

Affections of the respiratory organs are nofe frequent. When death results 
from the pseudo-membranous angina, broncho-pneunjiolna is not uncommon. 
Cerebro-spinal changes are rare. ' * -gf* 

Symptoms. — Incubation. —“ From one to seV^R- days, oftencst two to 
four.” 

Invasion. —The onset is as a rule sudden. It may be preceded by a 
slight, scarcely noticeable, ind&position. An actual chill is rare. Vomit¬ 
ing is one of the most constant initial symptoms; convulsions are common. 
The fever is intense; rising rapidly, it may on the first day reach 104° or even 
105°. The skin is unusually dry and to the touch gives a sensation of very 
pungent heat. The tongue is furred, and as early as the first day thdSk may 
be complaint of dryness of the throat. Cough and catarrhal symptoms arc 
uncommon. The face is often flushed and the patient has all the objective 
features of an acute fever. 

Ebuption. —Usually on the second day, in some instances witMn the 
first twenty-four hours, the rash appears in the form of scattered red'^oints 
on a deep subcuticular flush; at first on the neck and chest, and spreading 
so' rapidly that by the evening of the second day it may have invaded the 
entire skin.' After persisting for two or three days it gradually fades. At 
its height the rash has a vivid scarlet hue, quite distinctive anil unlike that 
seen in any dther eruptive disease. It is an intense hypersemia, and the ame- 
mia produced by pressure instantly disappears. There may be fine puneti- 
form haemorrhages, which do not disappear on pressure. In some cases the 
rash does not become uniform but remains patchy, and intsrvals of normal 
skin separate large hyperaeraic areas. Tiny papular elevations may some¬ 
times be seen, but they are not so common as in measles. With each day 
the rash becomes of a darker color, and there may be in parts even a bluish- 
red shade. Smooth at the beginning, the skin gradually becomes rougher 
and to the touch feels like “goose skin.” At the height of the erupimr 
sudaminal vesicles may develop, the fluid of which may become turbid. Tin 
entire skin may at the same time be covered with small yellow vesicles on '• 
deep red background —scarlatina miliaris. McCollom lays stress upon lh< 
appearance of a punctate eruption in the arm-pits, groins, and on the roof'o 
the mouth as positive proof of scarlet fever. 

Occasionally there are petechias, which in the malignant type of the dis 
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case become wide-spread and large. The eruption does not always appear upon 
the^face! There may be a good deal of swelling of the skin, which feels uncom¬ 
fortable and tense. The itching is variable; not as a rule intense at the height 
of the eruption. By the seventh or eighth day the rash has disappeared. 
The mucous membrane of the dil¬ 
ate, the cheeks, and the tonsils pre¬ 
sent a vivid red, punctiform ap¬ 
pearance. The tongue at first is red 
%t the tip and edge's, furred in the 
centre; and through the white fur 
are often seen the swollen red papil¬ 
la 1 , which give the so-called “ straw¬ 
berry” appearanceto J#e tohgue, 
particularly if the ojbilil puts out 
‘the tip of tho tonguifebetween the 
lips. In a few day si the “ fur ” 
desquamates and IcaMggfhc surface • 
red and rough, and it owns condi- 1 
tion which some write*#-, call .the 
“ strawberry,” or, better, the “ rasp¬ 
berry” tongue. Enlargement of the papillaj was the only constant sign in 
1,000 eases (McCollom). Tha-bruath often a very heavy, sweet odor. 

The phar/igcal symptoms are— 

1 . Slight redness,- with swelling of tho pillars of the fauces and of the 
tonsils. 2. A more intense grade of swelling and infiltration of these parts 
with ^ foTlicular tonsillitis. 3. Diphtheroid angina with intense inflamma¬ 
tion. ejL all the phafyngeal structures and swelling of the glands below the 
jaw, and in very severe cases a thick brawny induration of all the tissues of 
the neck. ’ 

'jdie fever, which sets in with such suddenness aftd intensity, may reach 
,105'mr even 106°. It persists with slight morning remissions, gradually 
ilw-lBng with the disappearance of the rash. In mild cases the tempera¬ 
ture tony not reach 103°; on the other hand, in very severe cases there 
tmiyjbe hyperpyrexia, the thermometer registering 108° or before death 
evenJD9°. 

The.,pulse ranges from 120 to 150; in severe cases with vefy high fever 
fipm 199-te-200. rjfho respirations show an increase proportionate to the 
intensity,of. thpiever.l; A-leucocytosis is usually present, which may be high 
(oOjQOjQ to 50,000 per c.cm.) in the severe casesJ-) The gastrointestinal syrnp- 
toms.are.iiot marked after the initial-vomiting, and food is usually well taken. 
In some instances tflerc are abdominal pains, i sThe edge of the spleen may 
bo palpable.fi Thfc-liver is not often enlarged.' With the initial fever nervous 
symptoms are present in a majority of the cases; but as the rash comes out 
tiic headjighc and, the slight nocturnal wandering disappears. Tho urine has 
the ordinary febrile characters, being scant y and high colored. Slight albu¬ 
minuria as by no means infrequent during the stage of eruption. Careful 
examination of the urine should he made every day. There is no cause for 
alilrm in the trace of albumin which is so often present, not even if it is asso¬ 
ciated with a fevTtube-casts. 
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Desquam ation.—W ith the disappearance of the rash and the fever the 
skin looks somewhat stained, is dry, a little rough, and gradually the upper 
layer of the cuticlo begins to separate. Tke process usually begins about the 
neck and chest, and flakes aro gradually detached. The degree and character 
of the desquamation boar some relation to thQ intensity of the eruption. When 
the latter l\as been very vfvid and of long standing, large flakes may be thrown 
oS. In rare instances the *hair and even the nails have been shed. It must 
not be forgotten that there arc eases in which the desquamation has been 
prolonged, according to Trousseau, even to the seventh or, eighth week. Tint' 
entire process lasts from ten to fifteen or even twenty days. 

Atypical Scarlet Fever.— ^Mild and Aboktiye Fobms.—I n cases of excep¬ 
tional mildness the rash may be scarcely perceptible. During epidemics, when 
several children of a household are affected, one child sickens as if with scar¬ 
let fever, and has a sore throat and the “ strawberry tongue," but the rash 
does not appear— scarlatina sine eruplione. In school epidemics a third or 
more of the cases may be without {he.rash.** Dcsquqmation, however, may 
follow, and in these very mild forms nephritis may occur. 
i Malignant Scarlet Feveb .—giilih inant Toxic Variety. —With all the 
characteristics of an acute intoxication, the patient is overwhelmed by the 
intensity of the poison and may die within twenty-four or thirty-six hours. 
The disease sets in with great severity—high JEpver, extreme restlessness, 
headache, and delirium. The temperature may rise to 107° or even 108°, in 
rare cases even higher. Convulsions may occur and the initial delirium ra|>- 
idly gives place to coma. The jlyspncea may be urgent; the pulse is very 
rapid and feeble. 

1 H/EM oruii agio Form.— Hspmorrhnges occur into the skin, and there are 
hsematuria and cpistaxis. In the erythematous rash scattered jreteehiae appear, 
which gradually become more extensive, and ultimately the skin may be um- 
ver&lly involved. Death may take place on the second or on the third day. 
While this form is perhaps more common in enfeebled children, I have twice 
known it to attack adults apparently in full health. 
xi Anginoke Form. —The throat symptoms appear early and progress rap¬ 
idly ;the fauces and tonsils swell and are covered with a thick membranous 
exudate, which may extend to the posterior wall of the pharynx, forward into 
the njQuth, and upward into the nostrils. The glands of the neck rapidly 
enlarge. Nderoais-oeeurs in the tissues of the throat, the foetor is extreme, 
.the constitutional disturbance profound, and the child dies with the clin¬ 
ical picture of a malignant diphtheria. Occasionally the membrane extends 
into the trachea and the bronchi. The Eustachian tubes «and the middle 
car are usually involved. When death docs not take place rapidly from h>\- 
asmia there may be extensive abscess formation in the tissues of the neck and 
sloughing. In the separation of deep sloughs about the tonsils the carotid 
artery may be opened, causing fatal luemorrhage. 

Complication* and Sequela.— (a) N biuww ih.—A t the height of the fe\ei 
there is often a slight trace of albumin in the urine, which is not of special 
significance. In a majority of cases the kidneys escape without greater dam 
age than occurs in other acute febrile affections. 

Nephritis is most common in the second or third week and may folfov 
a very mild attack. It may be delayed until the third or fourth week. A* 
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a rule, the earlier it occurs the more severq the attack. It occurs in from 
10 i> 20 per cent of the eases. Three grades of cases may be recognized: 

17 Acute‘haunorrhagie nephritis. There may bo suppression of urine or 
only a small quantity of bloody fluid laden with albumin and tube-easts. 
Vomiting is constant, there are convulsions, and the^liild dies with the symp- 
tdinifof acute uraemia. In severe epidemics there may be many cases of this 
sort, and an acute, rapidly fatal, nephritis due to tfie scarlet fever poison may 
occur without an exunthem, 

2. Less severe oases without serious- acute symptoms. There is a pulfy 
appearance of the eyelids, with slight oedema of the feet; the urine is dimin¬ 
ished in quantity, smoky, and contains albumin and tube-casts. The kidney 
symptoms then dominate the entire case, the dropsy persists, and there may 
be effusipn into the serous sacs. The condition may drag on and become 
/•luonic, or the patient may succumb to unemic accidents. Fortunately, in 
a majority of the cases recovery takes place. 

3. Cases so mild that they'can scarcely be termed nephritis. The urine 
contains albumin and a few tube-casts, but rarely blood. The oedema is ex- 
tremcly—sUght or transient, and the convalescence is scarcely interrupted. 
Occasionally, however, serious symptoms may supervene. (Edema of the glot¬ 
tis may prove rapidly fatal, and in one case of the kind a child under my care 
died of acute effusion into the pleural sacs. 

In other cases the oedema disappears and the child improves, though he 
remains pale, and a slight amount of albumin persists in the urine for months 
or even for years. Itecovery may ultimately take place or a chronic inter¬ 
stitial nephritis may follow. 

Occasionally oed(jna occurs without albuminuria or signs of nephritis. 
Possibly it may be due to the anaemia; but there are instances in which 
marked changes have been found in the kidney after death, even when the 
i urine did not show the features characteristic of nephritis. 

(6) Arthritis. —There are two forms: first, the severe scarlatinal 
pyirmia, with suppuration of one or more joints—part of a wide-spread strep¬ 
tococcus infection. This is an extremely serious and fatal form. Secondly, 
the true scarlatinal rheumatism, so-called, an arthritis analogpus to that 
occurring in gonorrhoea and other infections. It occurs in the second or third 
week; many joints arc attacked, particularly the small joints of the hands. 
The heart may be involved. Chorea, subcutaneous fibroid nodules, purpura, 
and pleurisy may be complications. The outlook is usually good. 

(c) Cardiac Complications. —In the severe septic cases a malignant 
endocarditis, sontetimes with purulent pericarditis, closes the scene. Simple 
endocarditis is not uncommon. It may not be easy to say whether the apex 
systolic murmur, so often heard, signifies a valvular lesion. The persistence 
after convalescence, with signs of slight enlargement of the heart, may alone 
decide that the murmur indicated an organic change. As is the rule, such 
cases give no symptoms. And, lastly, there may be a Revere toxic myo¬ 
carditis, sometimes leading to acute dilatation and sudden death. It is 
to be borhe in mind that the cardiac complications of the disease are often 

latent. 

(d) Acute Bronchitis and Broncho-pneumonia are not common. 
Empyema is an insidious and serious complication. 
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(e) Ear Complications. —Common and serious, due to extension of the 
inflammation from the throat through the Eustachian tubes, they rank anymg 
the most frequent causes of deafness in children. The severe forms of mem¬ 
branous angina are almost always associated with otitis, which goes on to 
suppuration and to perforation of the drum. The process may extend to the 
labyrinth and rapidly produce deafness, in other instances there is suppura¬ 
tion in the mastoid cells. * In the necrosis which follows the middle-oar dis¬ 
ease, the facial nerve may be involved and paralysis follow. Later, still mon> 
serious complications may follow, such as thrombosis qf the lateral sinnf,' 
meningitis, or abscess of the brain. 

(/) Adenitis. —In comparatively mild cases of scarlet fever the sub¬ 
maxillary lymph-glands may be swollen. In severer cases the swelling of the 
neck becomes extreme and extends beyond the limits of the glands. Acute 
phlegmonous inflammations may occur, leading to wide-spread destruction of 
tissue, in which vessels may be eroded and "fatal hicmorrhage ensue. The sup¬ 
purative processes may also involve the retropharyngeal tissues. 

The swelling of the lymph-glands usually subsides, and within a few weeks 
even the most extensive enlargement gradually disappears. There are rare 
instances, however, in which the lymphadenitis becomes chronic, and 11 k 
neck remains with a glandular collar whiefi almost obliterates its outline 
This may prove intractable to all ordinary measures of treatment. A cast 
came under my observation in which, two years after scarlet fever, the nod 
was enormously enlarged and surrounded by a mass of firm brawny glands. 

(g) Nervous Complications. —Chorea occasionally complicates tin 
arthritis and endocarditis. Sudden convulsions followed by hemiplegia mu; 
occur. In seven of my series of 120 cases of infantile hemiplegia the troulili 
came on during scarlet fever. Progressive paralysis of tfie limbs with wastinj 
may present the features of a subacute, ascending spinal paralysis. Tlivoni 
bosis of the cerebral veins may occur. Mental symptoms, mania and^iuelan 
cholia, have been described. 

( h ) Other rare complications and sequehu are oedema of the eyelids, with 
out nephritis (S. Phillips), symmetrical gangrene, enteritis, noma, and pci 
foration of,the soft palate (Goodall). Pearson and Id (tie worn! have reporlc 
a case of dry gangrene after scarlet fever in a boy of four, which occurre 
on the ninth day of the disease, and involved both legs, necessitating ampul: 
tion at the'upper third of the thighs. The child recovered. 

(») The fever may persist for several weeks after the disappearance f 
the rash, and the child may remain in a septic or typhoid state. This so-callr 
scarlatinal typhoid is usually the result of some chronic suppurative proee 
about the throat or the nose, occasionally the result of a chronic adenitis, an 
in a few dases nothing whatever can be found to accouAt for the fever. 

Relapse is rare. It was noted in 7 per cent of 12,000 (Caiger), ami > 

1 per cent of 1,520 cases (Newshohne). 

Diagnosis.—The diagnosis of scarlet fever is not difficult, but there a 
cases in which the true nature of the disease is for a time doubtful. The f< 
lowing are the most common conditions with which it may be confounded: 

1. Acute Exfoliating Dermatitis. —This pseudo-exanthem simuhit 
scarlet fever very closely. It has a sudden onset, with fever. The erupt! 
spreads rapidly, is uniform, and after persisting for five or six days begi 
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to fade.* Even before it has entirely gone, desquamation usually begins. 
Sonfe of these cases can not be distinguished from scarlet fever in the stage 
of eruption. The throat symptoms, however, are usually absent, and tire 
tongue rarely shows the changes which are so marked in scarlet fever. In the 
desquamation of this affection thd hair and nails art) commonly affected. It 
is, too, a disease liable to recur. Some of the instances of second and third 
attacks of scarlet fever have been cases of this form of dermatitis. 
w 2. Measles, which is distinguished by the longer period of invasion, the 
characteristic nature of the prodromes, and the later appearance of the rash. 
The greater intensity of the measly rash upon the face, the more papular 
character and the irregular crescentic distribution are distinguishing features 
in a majority of the cases. Other points are the absence in measles of the 
sore throat, the peculiar character of the desquamation, the absence of leuco- 
cytosis, and the presence of Koplik’s sign. 

3. Rotiieln. —The rash of rubella is sometimes strikingly like that of 
1 sgarlet fever, but in the great ifiajority of eases the mistake could not arise, 
tin cases of doubt the general symptoq^g are our best guide. 

4. Septicemia. —As already mentioned, the so-called puerperal or sur¬ 
gical scarlatina shows an eruption which-may be identical in appearance with 
that of true scarlet fever. 

5. Dipiithebia.— The practitioner may be in doubt whether he is deal¬ 
ing with ft case of scarlet fever with intense membranous angina, a true diph¬ 
theria with an erythematous rash, or coexisting scarlet fever and diphtheria. 
In the angina occurring early in, and during the course of scarlet fever, 
though the clinical features may be those of true diphtheria. Tjoelller’s bacilli 
are rarely found. Ob the other hand, in the membranous angina occurring 
during convalescence, the bacilli arc usually present. The rash in diphtheria 
is, after all, not so common, is limited usually to the; trunk, is not so persist¬ 
ent, and' is generally darker than the scarlatinal rash. . 

Scarlatina and diphtheria may coexist, but in a case presenting wide-spread 
erythema and extensive membranous angina with Loclller’s bacilli, it would) 
puzzle Hippocrates to say whether the two diseases coexisted, or whether it) 
was only an intense scarlatinal rash in diphtheria. Desqtnrmirtioa occurs in' 
eithcr-uase. The streptococcus angina is not so apt to extend to the larynx,' 
nor are recurrences so common; but it is well to bear in mind that general 
infection may occur, that the membrane may spread downward with great 
rapidity, and, lastly, that all the nervous sequel® of the Klcbs-Locffler diph¬ 
theria may follow the streptococcus form. 

6. Dana RabiIes. —These are partial, and seldom more than a transient 
;hypcraemia of the skin.. Occasionally they are diffuse and intense, and in such 
leases very deceptive. They are not associated, however, with the characteristic 
! s yiiiptoms of invasion. There is no-fever, and with care the distinction can 
usually be made. They are mostapt.to follow the use of belladonna, quinine, 
and iodida-of potassi um The antitoxin erythema is a frequent cause of 
doubt, particularly in hospitals for infectious diseases. 

Coexistence of other Diseases .—Of 48.3(1(5 cases of scarlet fever in the 
Metropolitan Asylum Board Hospitals which were complicated bv some other 
disease, in 1,094 cases the secondary infection was-diphtheria, in 899 cases 
^keazjtftx, in 703 mgaslgs,. in 404 whooping-cough, in 55 erysipelas, in 11 
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enteri c fever, and in 1 tophus fpver (F. F. Caiger). Jhinnirier (I!)W|) ,.,,,,0 
collect only 39 undoubted eases of the coexistence of typhoid and scarlet H. Vl , r 
How Long is a Child Infective?— l/sually alior desquamation is con.,, 1 ^' 
in four or five weeks the danger is thought to he out, but the occurrence 
so-called “return cases v " shows that patents remain infective even a! tj,j s 
stage. In 1894, with 2.J93 patients from the (llasgow fever hospital- 
to their homestonvalescent, fresh cases ajipeared in id ol the houses (C|ia|. 
mers). With 15,000 eases submitted to an average period of isolation ,,r 
forty-nine days or under, the percentage of return cases was l.Sti; wuh alJ 
average period of fifty to tlt’ty—ix days, the percentage was 1.12; when the* 
isolation extended to between lit tv-seven and sixtv-live day-, the perieni,^r U 
of return cases was 1 ( Seech). 'Phis author,suggests eight weeks as a mini¬ 
mum and thirteen week- a< a maximum. Special care should hit taken „( 
eases with rliinorrluva and otorrhea and throat trouble, as the secret ion- ly,,^ 
these parts are probably of greater importance than the'skin in the eonvevanec 
of the disease. * 

Prognosis. —The death-rate ha- lieen falling of late years. Fpidcinus 
differ remarkably in seventy and the mortality i- extremely variable. \ne.ng 
the better class.- the death-rate is minli lower than in hospital practice. Them 
are physicians who have treated c.m-ecutivclv u humlred or more ease- vvnh- 
out a death. On the other hand, in hospital' and among the poorer r|,i~n, 
the death-rate is considerable, ranging from 5 or 10 per cent in mdd epuleinii- 
to 20 or 30 per cent in the very severe. In l.ooti eases reported fi..m dir 
Boston City Hospital by MeCollotu. the death-rate wa- !».S per cent Then’ 
is a curious variability in the loe.il mortality from thi- di-ease. In Iliml.m.l. 


for example, in some year.', certain counties enjoy almost intimmtU inmi 
fatal scarlet fever. The younger the child the greater the danger. In infants 
under one year the death-rate i.s very high. The great proportion of fatal 
cases occurs in children under si\ year- of age. The unfavorable svmpiuiin 

are very high fever.-early mental disturbance with great jactitation, tl... 

rence of lnemorrhagos (cutaneous or vi-rciul), inlen-e diphtheroid murina 
with cervical bubo, and sign- o| larvngeal obstruction. \cplirit t- i- alw.e.-it 
serious complication, and when -citing in with suppression of the untie may 
quickly prove fatal: a large ma|ont\ of ..ns recover. 


Prophylaxis. .Much may he done in poo.an the spread of the <li'* , :i~e if 

the physician exercises scrupulous ,.,ro in on. h .., e. Much i- to I.... 

from a rigid system of school in-pe lion. and fi nn the more genor.il iviogni' 
tion of the importance of the latent ea-e. and the persistence of the inJeitinii 
in the secretions of the no.-c and ti.ro.it. The attendant ifl a ea-e ol -.arid 
fever should take the mosf careful precautions again-l the eonvevaine "I tin 1 
disease, wearing a gown in the room and thoroughlv washing the hand- aid 

face after leaving the room. To the veiv l.u-v "practitioner the mi.a- <*f 

proper disinfection are very irksome, hut it is his dutv to carry out the nm-t 
ngfd disinfection possible, and intelligent people „ovv exjieet it. 

reatment q’lie ea-e may he trenied at home or sent to an isolation ll "' 
P 1 at. J lie ddheulty in lwm« Irmlwml is in securing complete isol.it mn 'I' 1 " 

Znl“f r K r '! 1,lstni,wi h . v 'areful studies of Chapin, of Provide.. »h 

found that diir.pg eiglit years 2d. I percent of the I 112 persons under i -v.nt' 
one years of age in infected families took the disease. When praei-* 
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, hctlerto send the oilier children out of the* house. Chapin's experience on 
his point is most interesting. In seventeen years, from C52 families infected 
,vilh scarlet fevei, l,0«il <*hildren, none of whom had had the disease, were 
removed. Only 5 per cent were attacked while away from home. Nineteen 
a ho had been sent away from the infected houses/were attacked on their 
return. 

Hospital treatment is not carried out to any great extent in the United 
states. In Oreat Britain a very considerable proportion of all patients are 
Penaned from their homes. In the segregation hospital groups of patients, 
from ten to twenty, are treated in separate wards. In the true isolation hos¬ 
pital each patient is in a separate room, and patients with different infectious 
liscases may be in adjacent room-. 

'1 he disease can not be cut short,. In the presence of the severer forms we 
ire still too often helpless. There i- no di-ease, however, in which tin* suc¬ 
cessful issue and the avoidance of,complications depend more upon the skilled 
judgment of the physician and the care with which his instructions are car¬ 
ried out. 


The child, should be isolated and placed in charge of a competent nurse. 
The temperature of tin 1 room should he constant and the ventilation thorough. 
The child should wear a light flannel night-gown, and the bedclothing should 
not be too heavy. The diet should con-i-t of milk, broths, and fresh fruits; 
water should be freely given. With the fall of the temperature, the diet may 
lie increased and the child may gradually return to ordinary fare. When 
ile-(|uamation begins the child should be thoroughly rubbed every dav. or 
•aery second day, with sweet oil. or larbolated va-eline. or a e-per-cent hydro- 
naplilhol soap, whirl/ prevents the drying and the diffusion of the scales. 
A a- or 10-per-eent solution of ielithvol in lanolin may he used. An occasional 
"iinn hath may then lie given. At any time during the attack the skin may 
lie sponged with warm water. Tile patient may he allovvVd to got up after the 
temperature has been normal tor ten davs. hut for at least three weeks from 


Ibis time great care should be everci-ed to prevent exposure to cold. It must 
not be forgotten, also, that the renal complications are very apt to occur dur¬ 
ing the convalescence, and after all danger is apparently past. Ordinary cases 
lo not, mpiire any medicine, or at the most a simple fever mixture, and dur¬ 
ing convalescence a hitler tonic. The bowels should he carefully icgulated. 
Special symptoms in the severe eases call for treatment. 

When the fever is above lo:5° the extremities may be sponged with tepid 
"ater. In severe, eases, with the temperature rapidly rising, this will not 
willice, and more thorough measures of hydrotherapy should he practised, 
^ith pronounced delirium and nervous symptoms the cold pack should he 
1,s,,| b tt lien th(> fever is rising rapidly hut the child is not delirious, he should 
placed in n warm hath, the temperature of which can lit' gradually lowered. 
u ‘ with tlie water at 80° is beneficial. In giving the cold pack a rubber 
' l( ' < ' 1 ilM, l 11 thick layer of blankets should he spread upon a sofa or a lied, and 
1 "' 1 ( j ,(, m .a sheet wrung out of cold water. The linked child is (hen laid 
npmi it nml wrapped in the blankets. An intense glow of heat quickly follows 
1 pieliminary chilling, and from lime to time the blankets may he unfolded 
“!" eliild sprinkled with cold water. The good effects which follow this 
Pan of treutniciit are often striking, particularly in allaying the delirium and 
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jactitation, and procuring quiet'nnd refreshing sleep. Parents will cfifijcc^less, 
as a rule, to the warm hath gradually coo|ed than to any other form of hydro' 
therapy. The child may he removed from the warm hath, placed upon a sheet 
wrung out of tolerably cold water, and then folded in blankets. The ice-cap 
is very useful and may the kept constantly applied in cases in which there j s 
high fever. Medicinal antipyretics are not of much service in comparison an], 
cold water. 

The throat symptoms, if mild, do not require much*treatment. If seven* 
the local measures mentioned under diphtheria should‘he used. A ol)-per- 
cent alcoholic solution of resorcin may no thoroughly swabbed into the naso* 
pharynx. II should he used every Ihree or four hours in severe cases. ('„],[ 
applications to the neck are to he preferred todiot. though it is sometimes dilli. 
cult to get a child to submit to them. In connection \vith the throift, the cars 
should he specially looked after, and a careful disinfection of the mouth and 
fauces by suitable antiseptic solutions should,lje practised. When the inflamma¬ 
tion extends through the tubes to the middle ear, the practitioner should either 
himself examine daily the condition of.tlie drum, or. when available, a special¬ 
ist should he called in to assist him in the case. The careful watching of this 
membrane day by day and the puncturing of it if the tension becomes (no 
great may save the hearing of the child. With .the aid of cocaine the drum 
is readily punctured. The operation may he repeated at intervals if the pain 
and distention return. No complication of the disease is more serious than 
this extension of the inflammatory process to the ear. 

The nephritis should lie dealt with as in ordinary cases; indication- for 
treatment will lie found under tlie appropriate section. It is worth men¬ 
tioning. however, that Jaecoud insists upon the great •value of milk diet in 
scarlet fever as a preventive of nephritis. 

Among other indications for treatment in the disease is cardiac weakness, 
which is usually the fu'iilt of the direct action of the poison, and is lie-t met 
by stimulants. 

Seih m Ikkvtmi'.xt. —On the view that the disease, or at nnv rate some 
of its serious features, arc caused by the streptococcus, attempts lane hern 
made to pfepare a curative serum by Marmorek, Aronson, Moser, and others. 
Mosers serum, which has been Used extensively in Kscberieb's clime in 
Aienna, is*a polyvalent serum prepared from a number of definite hpe-uf 
streptococci. From November, Itioo. to Julv. 15)01. pf l.Ofi!) eases. *»•>S re 
ceived the serum treatment. Usually the severer or lethal eases. The morlnliU 
for the four years before the serum treatment average,] 14.5 per cent, for tilt 
four years since its employment K per cent (If. I,. K. Shaw). 


V1XX. 


JH.iUAS.LES. 


(Horbilli. Rubeola.) 

• JP e ® n *^ on, 7 — ^ af:l| le, highly contagious fever with specific localizatio 
m tne upper air passages and in the skin. 

*b n ?? 8 ! 0ry -~!! ,M ^. an ^ ra *’' al1 physician, in the ninth century describe 

Scdenh ?," 0 k of whi ' 1 ' 't was believed to be a mild form. <>»* 

Sydenham separated them in the seventeenth century. 
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Etiolqgy. —As a cause of death measles ranks high among the acute fevers 
of children. In 1903 there were 9,150 deaths from measles in England and 
Wales, being fewer by 1,559 than thA decennial average number. Ninety-four 
per cent.of the total deaths were in children under five years of age (Tatham). 

The liability 1,9 infection is almost universal in persons unprotected by a, 
previous attack, t It is j disease of childhood, but, as^iown in the wide-spread 
epidemics in the Faroe Islands and in the Fiji Islands, unprotected adults of 
nil ages are attacked., Within the first three months of life there is a relative 
Immunity. Occasionally infants of a month or six weeks take the disease. 
•Intra-uterino cases have been described, and a mother with measles mnv give 
birth to a child with the eruption, or the rash may appear in a few days. 
’.The disease is endemic in cities, and becomes epidemic at intervals, pre¬ 
vailing jnyst extensively in the cooler months, though this is by no means a 
fixed rule. 

b The. germ of the disease is unknown. The contagion is present in the 
blood and secretions, and in tho»Skin. In the eighteenth centurv Monro and 
others demonstrated the inoculabilitv of the disease. Direct contagion is the 
most common. The poison is probably not in the expired air, hut in the 
particles of mucus and in the sputum and the secretions of the mouth and 
nose, which, dried, are conveyed with the dust. An all-important point is 
the contagiousness of the disease in the pre-eruptive stage. A child with only 
the catarrhal symptoms may he at school and a source of active infection] 
Indirect contagion by means of fomites is very common. Measles may be 
thus conveyed by a third person, by clothes, and by infected toys. The germs 
of measles soon lose their virulence. 

Recurrence is rare. Very many eases of the suppo-cd second and third 
attack represent mistakes in diagnosis. Relapse is occasionally seen, the symp¬ 
toms recurring at intervals from ten to forty days; Imt it is not alwavs easy 
to say in a given ease whether there may not have been new infection from 
without. 


Morbid Anatomy. —'The calarrhal and inflammatory appearances seen post 
mortem have nothing characteristic. Fatal eases show, as a rule, broncho¬ 
pneumonia and an intense bronchial catarrh. The lymphatic elements all over 
the body are swollen, the tonsils, the lymph glands, and the solitary and agmi- 
nated follicles of the intestines. The spleen is rarely much enlarged. During 
convalescence latent tuberculous foci are very apt to become active. 

Symptoms. — Incubation. —“ From seven to eighteen days; oftenest four¬ 
teen.’ The child shows no special changes. A leueoeytosis inis been observed, 
®ml | he pulse is said to be slow. 


Invasion. —In this period, lasting from three to four days, very rarely 
five or six, the child presents the symptoms of a feverish cold. The onset 
mav *’° insidious, or it may start with great abruptness, even with a con¬ 
vulsion. There is not often a definite chill. Headache, nausea, and voinit- 


ln g niay usher in the severe eases. The common catarrhal symptoms are 
jmcczing and running at the nose, redness of the eves and lids, and cough. 

fuverds slight at first, hut gradually there is pungent heat of (lie skin 
Wl ! 1 1 urgesccnce of the face. Prodromal rashes precede the true eruption in 
J ( ' w vases, usually a blotchy erythema or scattered macules. The tongue is 
Urr vd and the mucous membranes of the mouth and throat* arc hvpermmie, 
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and frequently show a distinct punct.form rash. The fever of the si,,., 
of invasion may rise abruptly; more frequently it takes twenly-fo«r ,,, 
forty-eight hours to reach the fastigium. The pulse-rate mcrcases Mill, 
the fever, and may reach 140 or 100 per minute, gradually falling «„], 

Eruption _“The symptoms increase till the fourth day. At that period 

(although sometimes a d*y later) little red spots, just like llea-lntes hegia |„ 
come out on the forehead and the rest of the lace. The S e merease both in mzc 

iintl rnmibor. srru.. 


tos. and mark-tlie iacti- with largMi 
red spots of dillerent figures. T1 
red spots are formed by small red 
papules, thick set,, and jyst raised 
above the level of tlic skin. The fad 
that they really protrude can scarcely 
he determined by the eye. Tt can, 
however, he ascertained by feeling the 
surface with the-fingers. From the 
faee—where they first appear— thc-e 
spots spread downward to the brea-t 
and belly: afterward to the thighs 
and legs” (Sydenham). The pap¬ 
ules mav feel quite sliotty. hut do not 
extend deeply. On the trunk and ex¬ 
tremities the swelling of the skin is 
not so noticeable, the color of the ra-li 
not so intense and often less uniform. The inottl.il. blotchy character i- urn 
most clearly on the chest and the abdomen. It is hypera-mic and disappears mi 
pressure, hut in the malignant cases it may become of a deep rose, inclining to 
purple. Then generaf symptoms do not abate with the occurrence of the erup¬ 
tion, but persist until tiie end of the fifth or the sixth day. when they lessen. 
Among peculiarities of the rash may lie mentioned the development of tinnier- 
png miliar y vesicles and the occurrence of petechia-, which are seen occasnnia 
even in cases of moderate severity. Recession of the rash, so much dwell "| H,r 
by older writers, is rarely seen. When (lie “ measles sink in suddenly aftci I j 1 ) 
have begun to come out, and then the patient is seized with anxiety ami) 
swooning comes on, it is a sign of speedy death ” (Rhazes). In reality it n 
the failing circulation which cause* the rash to fade. f 

Buccal spots were dcscrilied !>,v Filatow in I Hilo, and Ivy lx opli k. m 1 *’ 
They are seen on a level with the. liases, of the lowcr^niilk molars on citlie 
- side, or at the line of junction of the molars when the* jaws are closed, 11 "*. 
are white or bluish-white specks, surrounded by red areolir. Their important 
depends upon the fact of their early appearance and remarkable constant ' > 
the disease—six-sevenths of all cases (Heubner), 07.7 per cent of 521-1 



(Balme). 

The fauces may be injected, ami there is sometimes an eruption ot m - 1 
tered spots over the entire mucous memlmtnc of the mouth. Ringer wa. > 
the habit of calling attention to opatjuc white spots on the mucous iiieinhr-in 
of the lips. 
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Dusqijam vtion.—A fter tbe rash fades desquamation begins, usually in 
(lie A)nil of fine scales, more rarely in large flakes. It bears a definite rela¬ 
tionship to the extent, and intensity f>f the rash. In mild cases desquamation 
i,my lake only a few days, in severe cases several weeks. 

The tonsils and the cervical lymph glands may he slightly swollen and 
sore; sometimes there is a polyadenitis. J 

During the course lenoocytosis is absent. Tts presence generally points 
tea complication. Myelocytes are often present in small number* during the 
eruption (Tilislon)., 

• Atypical Measles. —Variations in the course of the disease are not com¬ 
mon. There is aty attenuated form, in which the child may lie well by the 
fourth or fifth day.^An abortive form, in which the initial symptoms may he 
present, but. no eruption appears— morbilli sine morbillis. 

\ Malignant or black measles is seen most frequently in the wide-spread 
epidemics, hut it is also met with in institutions, and occasionally in general 
practice among Children, more rai’cly in adults. 1 hemorrhages occur into the 
■skin and from Dufay)iKxyus membranes; there is very high fever, and all the 
features of a profound toxa-mia, tfften'with cyanosis, dyspnica, and extreme 
cardiac weakness. Death may occur from the second to the sixth day. 

Complications. —Those of thq air passages are the most serious. The 
coryza may become chronic and lead to irritation of the lymphoid tissues of 
the naso-pharvnv, leaving enlarged tonsils and adenoids, and not improbably 
| leaving llic-e parts loss able to resist tuberculous invasion. Epistaxis may 
sometimes he serious.' Laryngitis is not uncommon: the voice becomes husky 
Sand the cough croupy in character. (Kdema of the glottis and pseudo-mem¬ 
branous inflammation are rare. T'lceration, abscess, and even perichondritis 
may occur. 

Uronchitis and Broncho-pneumonia. —In every case of severe measles the 
possibility of the existing bronchitis extending to the small tubes and caus¬ 
ing lobular pneumonia has to he considered. It. is more apt to occur at the 
height of the eruption or as desquamation begins. The high mortality in 
institutions is due to this complication, which, as Sydenham remarked, kills 
more than the small-pox. (For the symptoms, see the section on the subject.) 

Lobar pneumonia is less common. 

Severe stomatitis may follow the slight catarrhal form. In institutions 
cam-rum oris or gangrenous stomatitis is a terrible complication, attacking 
sometimes many children. Parotitis occasionally occurs. Intestinal catarrh 
and unde colitis are special complications of some epidemics. 

A'rplirilis is less rare than is stated. It is not very uncommon to see cases 
of chronic Bright’s disease* which date from an attack of measles. Vulvitis 
may he present ns part of the general catarrhal condition. 

Endocarditis is rare. Arthritis may follow the fever, or eoine on at its 
'might. It. may Ik; general and seven*. I saw an instance in which anchylosis 
of Ihe jaw followed an attack of measles in a child of four years. The con¬ 
junctivitis may he followed by keratitis. Otitis media is not al all uncom¬ 
mon and nmy load to perforation of the drum or mastoid disease. Hemiplegia 
Ha most serious complication. In 4 of my series of 120 cast's the hemiplegia 
emm* on during measles. It usually persists. Paraplegia due to acute myelitis 
I* 1 * 1 * been descriltcd by Barlow, Bruce, and others. Polyneuritis may occur with 
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. , , „ abscess of the brain, mul multiply sclerosis 

srs ,«;st *; jl «-**■«* - 

’“I'iSnCS tl.. of ... epidemic the di—c i, 

recoSd i'hvsicians to isolation hospitals appreciate the prae .cal d,i i,„|. 
reto^n /in. . » , ] d . mtien ts with measles sent to the small pox 

”pi> "»>■'!* >•'“ — '»,—•?'**' -"» 

eruption on the face, its nodular character, and the .solution ot tl.e spo s iniu 
he suo,restive of variola.. I'nmi.scadet fever measles is^distmg» sl.ul In iff 
i longer'iuitial stag^-ith characterisUc symptoms, and the blotchy nvgu lr . 
character of the rash, so unlike the diffuse uniform erythema. In mease, 
the mouth (with the early Koplik sign). m scarlet fever the throat, is chiefly 
affected. Occasionally in measles, when the fhroat is «-ry sore and.the erup. 
Sod prettv diffuse, there may at first he difficulty in determining which dis¬ 
ease is present, but a few days should suffice to make the dn.gnos.s clear. As 
a rule there is no leucoevtosis. It may be-.xtrcmcly vlilhcult io distinguish 
from rotheln. I have more than once known practitioners of large experience 
unable to agree upon a diagnosis. The shorter prodromal stag^the absence 
of oeulo-nasal catarrh, and the slighter fever in many cases arc perhaps the 
most important features. It is difficult to speak dety.tclv about the distinc¬ 
tions in the rash, though perhaps the more uniform distribution and the 
absence of the crescentic arrangement are more co nsen t in rotjheln. In Afri¬ 
cans the disease is easily recognized ; the-papules &»d out with great plain¬ 
ness often in groups; the hypencmia is to he scetf on all hut the very black' 
skins The distribution of the rash, the coryza, and the. rash in the mouth 
are important points. The conditions under which measles mat be mistaken 
for small-pox have already been (hxribetl./ Of .drug^ erupt ionwhat induced 
by copaiba is very like measles, but is readily distinguished by^he absence of 
fever and catarrh. Antipyrin, chloral, and quinine rashes rarely cause any 
difficulty in diagnosis? The serum exanthem of the diphtheri| Antitoxin may 
be difficult to recognize. In adults the acute malignant measles may resemble 
typhus fever. Occasionally erythema multiforine may simulate measles. 

Prophylaxis.— 1 The difficulty is inherent in the prolonged incubation and 
the four days of invasion, during which the catarrhal symptoms arc marked, 
and in which the disease is probably contagious, and one often finds that the 
quarantine'which has been carried out so efficiently has been in vain, from 
contact with cases in the stage of invasion and mild eases with scarcely any 
fever the disease is readily disseminated through schools and conveyed to 
healthy children in the every-day contact with each othcr*on the streets, in 
the squares and play-grounds. Once manifested, the child should lie carefully 
quarantined and all possible precautions taken againsf the spread of the de¬ 
ease in the house. As the germ of measles seems to have a feeble vitality the 
quarantine need not lie so protracted as in scarlet fever. 

Prognosis.—Among the eruptive fevers measles ranks third in the death' 
rate. The mortality from the disease itself is not high, but the pulmonary 
complications render it one of the most serious of the diseases of children- 
In some epidemics, particularly in institutions and in armies, the death-rule 
may be high, not so much from the fever itself as from the extension of the 
catarrhal symptoms to the finer bronchial tubes. Imported in 1875 fr" m 
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Sydney* by H.M.S. Dido to the Fiji Islands, 40,000 out of 150,000 of the 
inhabitants died in four months, l’anutn, the distinguished Danish physician, 
described the wide-spread »nd fatal epidemic which decimated the inhabitants 
of the Faroe Islands in 1846. In private practice (he mortality is from 2 to 
3 per cent; in hospitals from G lo 8 or 10 per cent, 

treatment. —Confinement to bed in a well-ventilated room and a light 
diet are the only measures necessary in cases of uncomplicated measles. The 
fever rarely reaches a dangerous height. If it does it may be lowered by 
^sponging or by the tepid bath gradually reduced. If the rash does not come 
out well, warm drinks and a hot hath will hasten its maturation. The bowels 
should be freely opened. Tf the cough is distressing, paregoric and a mixture 
of ipecacuanha wine and squids should he given. The patient should be kept 
in lied jfcr a few days after the fever subsides. During desquamation the skin 
should he oiled daily, and warm baths given to facilitate the process. The 
mouth and nostrils'should he carefully cleansed, even in mild cases. The 
convalescence from measles is tfie most important stage of the disease. Watch¬ 
fulness and cure may prevent serious pulmonary complications. The frequency 
with whicjlfthe mothers of children with simple or tuberculous broncho-pneu¬ 
monia tellTis that “the child caught cold after measles," and the contempla¬ 
tion of the nportalityAills, should make us extremely careful in onr manage- 
ment of this, affection. 

#' jjjf 

IX. BTTBfluLA (Eotheln. German Measles). 

This exanthem has also the names of rubeola notha. or epidemic roseola, 
and. as itjSsupposigl to present features common to both, has been also known 
as hybrid Jeasles or hybrid Vearlei fever. It i> now generally regarded, how¬ 
ever, as amputate and distinct affection. 

EtioloflK —It is propagated by contagion and spreads with great rapidity. 
It frequei^y attacks adults, and the occurrence of either measles or scarlet 
fever in childhood is no protection against it. The epidemics of it are often 
very extensive. 

Symptoms. —These are usually mild, and it is altogether g less serious 
affection than measles. Very exceptionally, as in the epidemics studied by 
Clieadle, the symptoms are severe. 

The stage of incubation is two weeks or even longer. 

In the stage of invasion there are chilliness, headache, pains in the bacl* 
and legs, and coryza. A macular, rose-red eruption on the throat is a constant 
symptom, and, 'indeed, it was on this account that it was originally regarded 
ns a hybrid, having Jhe sore throat of scarlet ffiver and the rash of measles. 
There may ho very slight fever. In 30 per cent of Edwards’s eases the tem¬ 
perature did not rise above 100°. The duration of this stage is somewhat 
variable. The rash usually appears on the first day, some writers say on the 
second, and others agnin give the duration of the stage of invasion as three 
(lavs. Griffith places it at two days. The eruption conies out first on the 
face, th6n on the chest, and gradually extends so that within twenty-four 
hours it is scattered over the whole body. It may he the firs*' symptom noted 
hy the mother. The eruption consists of a number of round or oval, slightly 
raised spots, pinkish-red in color, usually discrete, but sometimes confluent. 

11 
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The color of the rash is somewhat brighter than in measles. The-patches 
are less distinctly crescentic. After persisting for two or three days (some¬ 
times longer), it gradually fades and there'is a slighifurf uraceous desquama¬ 
tion. The rash persists as a rule longer than in scarlet fever or measles, and 
the skin is slightly stained after it. In somd eases the rash is scarlatiniform, 
which may even follow a\jneasly eruption. The lymphatic glands of the 
neck are frequently swollen, and, when the eruption is very intense and dif¬ 
fuse, the lymph-glands in the other parts of the body. 

There are no special complications. The disease usually progresses favor¬ 
ably ; but in rare instances, as in those reported by Cheadle, the symptoms are 
of greater severity. Albuminuria, arthritis, or even nephritis may occur. 
Pneumonia and colitis have been present in ^ome epidemics. Icterus has 
been seen. * 

Diagnosis.—The slightness of the prodromal symptoms, the mildness, or 
the absence of the fever, the more diffuse character of the rash, its rose-red 
color, and the early enlargement of the cervicaVglauds, are the chief points of 
distinction between rotheln and measles. 

The treatment is that of a simple febrile affection. 

“ Fourth Ditease.”—Clement Dukes, in a paper on the confusion of two 
different diseases under the name rubella, describes what he calls a “ fourth 
disease,” in which the body is covered in a few hours with a diffuse exanthem 
of a bright red color, almost scarlatiniform in appearance. The face may 
remain quite free. The desquamation is more marked than in rotheln. 

Erythema Infectiosum.—Under this term there has been described of late 
* years in Germany, particularly by Eschcrieh, a feebly contagious disease, char¬ 
acterized by a rose-red, maculo-papular rash, appearing .chiefly between the 
ages of four and twelve. It has occurred in epidemic form in the spring and 
summer. It has followed outbreaks of measles or of rotheln. The most char¬ 
acteristic feature is the morbilliform eruption on the extremities, chiefly on 
the extensor surfaces. The trunk as a rule remains free. 


'X. EPIDEMIC PAROTITIS (Mumps). 

Definition,—A specific infectious disease, characterized by swelling of the 
salivary glands and a special liability to orchitis. 

Hippocrates described the disease and its peculiarities—an affection of 
children and young male adults, the absence of suppuration, and the orchitis. 

Etiology.—The nature of the virus is unknown. * 

It is endemic in large centres of population, and ascertain seasons, par¬ 
ticularly spring and autumn, the cases increase rapidly. It is met most fre- 
Oquently in childhood and adolescence. Very -young infanta adults arc 
seldom attacked. Males are somewhat more frequently affected than females- 
In institutions, barracks, and schools the disease has been known to attack 
^over 90 per cent of the residents. It may be curiously localized in a city or 
district, or even in one part of a school or barrack. The disease is cdntagi° tis 
and spreads from patient to patient. The infection may persist for as long as 
six wqaks. It may be congenital, and Hale White has reported a case in which 
the mother and her new-born child were attacked at the same time. 
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A remarkable idiopathic, non-specific parotitis may follow injury or dis¬ 
ease of the abdominal or pelvic organs (see Diseases of the Salivary Glands). 

Symptoms.— vThe_pe£iasLoLincubation is from two to three weeks, and there 
aro rarely any symptoms during this stage. The invasion is marked by* fever, 
which is usually slight, rarely rising above 101°, hut in exceptionally severe 
cases going up to 103° or 104°. The child comp'/ms of pain just below the 
ear on one side. Here a slight swelling is noticed, which increases gradually, 
jintil, within forty-eight hours, there is great enlargement of the neck and 
side of the check. * The swelling passes forward in front of the ear, the lobe 
of which is lifted, and back beneath the sterno-mastoid muscle. The other 
side usually becomes affected within a day or two, and the whole neck is sur¬ 
rounded by a collar of doughy, infiltration. Only one gland may be involved, 
or an interval of four or five days may elapse before the other side is involved. 
The submaxillary and sublingual glands become swollen, though not always; 
in a few cases they may be alpne attacked. The lachrymal glands may be 
involved. The greatest inconvenience is experienced in taking food, for the 
patient is unable to open the mouth, and even speech and deglutition become 
difficult. There may be an increase in the secretion of the saliva, but the 
'reverse is sometimes the case. The,mucous membrane of the mouth and throat 
may h e sjig htlv inflamed. There is seldom great pain, but an unpleasant feel¬ 
ing of tension and' tightness. There may be earache, even otitis media, and 
slight impairment of hearing. 

After persistin g for from seven to_ten days, the swelling gradually-sub¬ 
sides and the child rapidly regains his strength and health and is none the 
worse for the attack. 

Occasionally the. disease is very severe and characterized by high fever, 
delirium, and great prostration. The patient may even lapse into a typhoid 
condition. 

R elapse is r are, but there may be within a few weeks two or three slight 
recurrences, in which I have known the cervical glands to enlarge. A second 
or even a third attack may occur. 

Orchitis. —Excessively rare before puberty, it occurs usually about the 
eighth day, and more particularly if the boy is allowed to leave his bed 
(I)ukcs). One or lx>th testicles may be involved. The swelling may be great, 
and occasionally effusion takes place into the tunica vaginalis. .The orchitis 
may occur before the parotitis, or in rare instanefe may be the only mani¬ 
festation of the infection (orchitis parotidea). ThejnfLammation increases 

three nr four days, and resolution takes place gradually. There may be 
a muco-purulenf discharge from the urethra. In severe cases atrophy may 
follow, fortunately as a rule only in one organ: occmxing.in both before 
Puber ty the natural development is usually checked. Even when both testicles 
are atrophied .gnd small, sexual vigor may be retained. The proportion of 
cases of orchitis varies in different epidemics; 211 cms occurred in t!9i) cases, 
and 103 cases of atrophy followed 103 instances of orchitis (Combv). No 
aatisfactory explanation of this remarkable metastasis has been given. Mili¬ 
ary surgeons, who see so much of the disease in young recruits, have sug¬ 
gested the transference of the vims to the penis with the fingers and its tran% 
mission along the urethra. 

A vulvo-vaginitis sometimes occurs in girls, and the breasts may become 
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enlarged and tender. Mastitis kas boon soon in boys. Involvement of % th c 
ovaries is rare. The thyroid gland may enlarge in the attack, and there have 
been features suggestive of acute pancreatitis. 

Complications and Sequela;.—Of those the central.affections are perhaps 
the most serious. As already mentioned, fhere may bet delirium nmUugi, 

fever. In rare instances\eiiingitis has been found. .Hemiplegia and'<•<. . 

may also occur. *A majority of the fatal eases are associated with meningeal 
symptoms. These, of course, are very rare in comparison with the frequency 
of the disease; yet, in the Index Catalogue, under this crfption, there are 
fatal cases mentioned. In some epidemics the cerebral complications are much 
more marked than in others. Acute mania has occurred, and there are in¬ 
stances on record of insanity following the disease. 

<- Arthritis,/albuminuria, even acute unomia with convulsions,-endocarditis, 
pleurisy': facial paralysis, hemiplegia, and'peripheral neuritis are occasional 
complications. , 

■ - Suppuration of the gland is an extremely' rare complication./ /Gangrene 
has occasionally occurred. The special senses may lie Seriously iiunKri! 
’iDeafness may occur, and may he permanent. Affections of the eye are rare, 
but optic neuritis with atrophy has been described. 

Chronic hypertrophy of the gland may follow. 

The diagnosis of the disease i- usually easy. The position of the swelling 
in front of and below the ear and the elevation of the lobe on the affected -nli; 
definitely fix the locality of the swelling. In children inllaimnation of the 
parotid, apart from ordinary mum])', i- excessively rare. 

1 Treatment. —It is well to keep the patient in bed during the height of the 
disease. The bowels should be freely opened, and the palientigiven a light 
liquid diet. X.o medicine is required miie-s the fever is high, in which cam 
aconite may he given. Cold compresses may be placed oil the gland, lint < liil- 
dren. as a rule, prefer hot applications A pad of cotton wadding covered with 
oil silk is the be-t application. Suppuration i' hardly ever to be dreaded, even 
though the gland become very tense Should redness and tenderness develop, 
leeches may be used. With delirium and bead symptoms the ice-cap may W 
applied. F*r the orchitis, re-t. with support and protection of the swollen 
gland with cotton-wool, is usually 'utlicieut. 


XL WHOOPING-COUGH. 

Definition. —A specific affection characterized by catarrh df the respiratory 
passages and a series of convulsive coughs which end in,n long-drawn inspira¬ 
tion or “ whoop.” 

History. Ballonius, in his Ephrmrriilt's, describes the disease as it ap¬ 
peared in 1.j78. Glisson and Sydenham in the following century gave brief 
accounts. Willis (Pharmaceutice lint ionalis, second part, l(i7-l) gave a much 
better description and called it an a opi demip,il disorder.” 

Etiology .— 1 1 he disease pccurs in epidemic form, hut sporadic caftcs appear 
in a community from time to time. It is directly contagious from person to 
person, but dwelling-rooms, bouses, school-rooms, and other localities mav be 
infected by a sick child. It is, however, in this way less contagious than other 
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diseases, and is probably most often taken by direct contact. Epidemics pre- 
ya il* lot two or three months, usually during the winter and spring, and have 
a curious relation to other diseases,' often preceding or following epidemics of 
measles, less frequently of scarlet fever. 

• C hildren h etween the first and second dentitions are most liable to be 
attacked. Sucklings are, however, not exempt, mp. I have seen very severe 
attacks in infants under six weeks. Congenital cases are described. It is 
stated that girls are,more subject to the dCease than hoys. Adults and old 
■VSeople are sometimes attacked, and in the aged it may he a very serious affec- 
, (ion. It appears to be most contagious in the catarrhal period. A natural 
immunity lias been mentioned, but it must be remembered that a child may 
have the disease in a very mild form. As a rule, one.attack.protects; second 
attacks are excessively rare.* Delicate anamiie children with nasal or bronchial 
catarrh are more subject to the disease than others. According to the United 
States Census Reports, the disease is more than twice as fatal in the negro 
race than in others. »• 

Czaplcwski, Kpplik. and Ucnsel describe a small bacillus with rounded 
cuils. A scrum even has been prepared. More recently Bordet has described 
a special germ, and Fraeukel a small ovoid bacterium. The influenza bacillus 
lias been found in some cases. 

Morbid Anatomy. —Whooping-cough itself lias no special pathological 
changes. In fatal cases pulmonary i(implications, particularly broncho-pneu¬ 
monia, are usually pre-cut. Collap-e and compensatory emphysema, vesicular 
and interstitial, are found, and the tracheal and bronchial gland' are enlarged. „ 

Symptoms. —There is a variable period of incubation of front seven to ten 
days. Catarrhal and paroxysmal stages can be recognized. In the catarrhal 
’'singe the child lias flic symptom- of an ordinary cold, which may begin with 
slight fever, running at the no-e. injection of the eyes, and a bronchial cough; 
usually dry, and sometimes giving indications of a spasmodic character.' 
Trousseau calls attention to the iiuc<sant character ot'the early cough. The 
fever is usually not high, and slight attention is paid to the symptom', which 
are thought to he those of a simple catarrh. After lasting for a week or ten 
days, instead of subsiding, the cough becomes worse and more convulsive in 
character. 

' Tile paroxysmal stage, marked bv ihe characteristic cough, dates from the 
first appearance of the “ whoop." \ ’ili.e fit lieginiLffitb-U series of* from fifteen 
to twenty forcible short coughs of increasing intensity, between which no 
inspiratory effort is made. ’_Xhe child gets blue in the face, and then with a' 
deep inspiration,the air is drawn into the lungs, making the “ whoop, which 
may be heard at a distance, and from which thy disease takes its name. A 
deep inspiration may precede the series of spasmodic expiratory effort.^ Sev¬ 
eral coughing-fits may succeed each other until a tenacious mucus is ejected, 
Usual ly small in amount, hut after a series of coughing-fits a considerable 
quantity may he expectorated. Vomiting often laketfjdaee at the end of a par¬ 
oxysm, and may recur so frequently in the day that the child docs not get 
enough food and becomes emaciated. There may he only four or five attacks in 
ftc day, or in«evere cases they may recur every half-hour. In severe and fatal 
eases the paroxysms may e xcee d one hundred daily. During the paroxysm 
hie thorax is very strongiy compressed by the powerful expiratory efforts, and, 
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as very little air passes in through the glottis, there are signs of defective 
aeration of the blood; that-face becomes swollen and congested, the veim'aro 
prominent, the eyeballs protrude, and the cftnjuaotiv® become deeply engorged. 
Suffocation indeed seems imminent, when with a deep, crowing inspiration air 
enters the lungs and the color is quickly restored. The child knows for n 
few moments when the a^ack is coming on, and tries in every way to cheek 
it, but failing to*do so, runs terrified to the nurse or mother to be supported, 
or clutches anything near by. Few diseases are more painful to witness. I» 
severe paroxysms the sphincters may be opened. The urine is said to be <>F 
high specific gravity (1022-1033), pale^yellow, and to contain much uric acid 

An ulcer may form under the tongue from rubbing on the teeth (Riga's 
disease). , 

During the attack, if the chest be examined, the resonance is defective in 
the expiratory stage, full and clear during the deep, crowing inspiration; hut 
on auscultation during the latter there may be no vesicular murmur heard, I 
owing to the slowness with which the air passfcs the narrowed glottis. Bron¬ 
chial rales arc occasionally heard. 

Among circumstances which precipitate a paroxysm are emotion, such as 
crying, and any irritation about the throat. Even the act of swallowing some¬ 
times seems sufficient. In a close dusty atmosphere the eoughing-fits are more 
frequent. After lasting for three or four weeks the attacks become lighter 
and finally cease. In cases of ordinary severity the course of the disease is 
rarely under six weeks. 

The implications and sequel® of whooping-cough are important. During 
the extensive venous congestion hxmorrhages are very apt to occur in the 
form of petechia-Aparticularlv about the forehead, ecehyiyoais of the conjunc¬ 
tiva;, and even bleeding tears of blood (Trousseau) from the rupture of the - 
vessels^epistaxis,; bleeding from the ears, and occasionally-lneiuopti-is. 
Hemorrhage from the,bowels is rare. Convulsions are not very uncommon, 
due perhaps to the extreme engorgement of (he cerebral cortex. Death lias 


■occurred from spasm of the glottis. Sudden death has been caused by e\l ,, n- 
sive subdural luemorrhage. Paralysis is a rare event. It was associated mill 
3 of li% serifs of 120 cases, but in none of them did the hemiplegia conic oil 
during the paroxysm, as in a ease reported by H. West. Valentine (1001) lias 
collected 70,eases, chiefly hemiplegias. A spastic paraplegia may follow 
Acute polyneuritis is a rareaequel. 

The persistent vomiting may induce marked anaemia and wasting. The 
pulmonary com plications are extremely serious. During the severe cnuglnng- 
spe s interstitial emphysema may he induced, more rarely pneumothorax I 
saw one instance m which hipture occurred, evident Ivvnoar the root of the 
ung, 10 air passed along Hie trachea and reached the subcutaneous ie- 
• , e ^ > a condition which has been known to become general- 
comolieation° nC U * 8 ’ P^odo-lohar pneumonia arc'fhe dangerous 

3 he f T nin,! 0,,t °. f *'•" in the disease. Tn some 

sionallv lobar mo' 8 11 ,-'‘culmis. Pleurisy is sometimes met with and occa- 
mon in whoo umoTlla ’ Enlargement of the bronchial glandajs verv com- 
sometimes ^ sT C0U f/ a " d ] WS Wn ,ho "R , '» to cause the disLe. It may 
spasm the radial ? P^^ce dulncss over the manubrium. During tlie 
spasm the rad.al pulse » small, ^hc right hcarfRngorged, and during and 
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after the attack the cardiac action is very much disturbed. Serious damage 
may result, and possibly some of the cases *of severe valvular disease in chil¬ 
dren who have had neither rheumatism nor scarlet fever may be attributed 
to the terrible heart strain during a prolonged attack. Koplik regards the 
swelling about the face and ey*s as an important sign of the heart strain. 
Berious renal complications are very uncommon, Imt albumin sometimes and 
sugar frequently are found in the urine. A distressing sgquel in adults is 
asthma, which ma| recur at intervals for a year or more. An unusually 
marked lcueocytos\s appears early, chiefly of the lymphocytes (Meunier). 

Diagnosis. —So distinctive is the “whoop” of the disease that the diag¬ 
nosis is very easy; but occasionally there are doubtful cases, particularly dur¬ 
ing epidemics, in which a series of expiratory coughs occurs without any 
inspiratory crow. 

Prognosis. —If we include its complications, whooping-cough is a very fatal ( 
affection, ranking first among the acute infections as a cause of death in chil ¬ 
dren under five y ears of age. »k exceeds diphtheria and scarlet fever in gross 
'mortality. In 1903 there were 9,.>22 deaths in England and Wales, 97 per 
cent in children under five years of age (Tatham). The disease should be 
placed on the list of reportable infections. As it is highly probable that the 
contagion persists for a very long time, special care should be taken in the 
inspection of school children during their convalescence. 

Treatment. —The gravity of the disease is scarcely appreciated by the pub¬ 
lic. Children with the disease should not be sent to school or exposed in 
public in any way. There is more reprehensible neglect in connection with 
this than with any other disease. The patient should be isolated, and if. 
the paroxysms are at all severe, at rest in bud. Fresh air, night and day,- 
is important, but m cities in the winter this is not easy to manage. The 
treatment is notoriously unsatisfactory. If asked the two most, important 
things, 1 should say. six weeks and a good big bottle of paregoric. Antiseptic 
measures have been extensively tried. Quinine holds its own with many prac¬ 
titioners; a sixth of a grain may be given three times a day for each month 
of age, and a grain and a half for each year in children under five. A onc- 
per-cent solution of resorcin swabbed on the throat, two or three grains of 
iodoform to an ounce of starch powder, insufflated, and the carbolic-acid spray 
may be tried. For the catarrhal symptoms moderate,doses of ipecac are prob¬ 
ably the most satisfactory. Sedatives are by far the most trustworthy drugs 
in severe cases, and paregoric may be given freely,‘particularly to give rest a^ 
night. Jacobi ndvises belladonna in full doses, as' much as one-sixth of a 
grain of the extract to a child of six or eight months tlfree times a day. 

Other remedies, such ns antipyrin, bromin. and bromoform. may be tried. 

In older children and in adults it would be worth while. I think, to try the 
intratracheal injections of olive-oil and iodofornj^_wJiich_are sometimes so 
useful in allying severe paroxysmal cough. It is ycnpossible to mention all 
thft drugs which have been recommended, munberijg nearly fifty in a recent 
system of medicine. 

After the severity of the attack has passed and convalescence lias begun, 
the child sh9old be watched with the greatest care. It is just at this period 
that fhe fatal broncho-pneumonias are apt to develop. The cough sometimes 
persists for months and tlte child remains weak and delicate. Change of air 
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should be tried. Such a patient should be fed with care, and given tonics and 
cod-liver oil. 


m INFLUENZA (La Grippe). 

h 

Definition.—A pandemic disease, appearing at irregular intervals, char¬ 
acterized by extraordinary rapidity of extension and the large number of peo¬ 
ple attacked. Following the pandemic there are, as a rule, for several years 
endemic, epidemic, or sporadic outbreaks in different regions. Clinically, the 
disease has protean aspects, but a special tendency to attack the respiratory 
mucous membranes. 

History.—Great pandemics have been recognized since the sixteenth cen¬ 
tury. There were four with their succeeding epidemics during the last cen¬ 
tury— 1830-33, 1830-37, 1817-48, and 1889-’90. The last pandemic serins 
to have begun, as many others had before, in the far East. It may have started 
in May, 1889, in Buchara, reaching Moscow in»Septcinber, the Caucasus and 
St. Petersburg in October. By the middle of November Berlin was attacked. 
By the middle of December it was in London, and by the end of the month 
it had invaded New York, and was widely distributed over the entire con¬ 
tinent. Within a year it had visited nearly all parts of the earth. 

The duration of an epidemic in any one locality is from six to eight weeks. 
With the exception, perhaps, of dengue, there i- no disease which attacks in¬ 
discriminately so large a proportion of the inhabitants, about 10 per cent as 
a rule. Fortunately, as in dengue, the rate of mortality is very low. Of 
•55,263 cases reported in the German army, 60 died, or about 0.1 per cent. 
As might be expected, in the civil population the mortality is somewhat higher, 
reaching 133, or about 0.5 per cent of the 22.972 cases reported in Munich. 
Over onc-half of these deaths were due to pneumonia. In 1903 the death- iu 
England and Wales numbered 0,323. There has been a gradual diminution 
of the death-rate from this disease during the past three years (Talham). 
The opportunity for studying the di-ea-e in the last epidemic has thrown much 
light upon many problems. Among the most notable productions were the 
worlogf Pfeiffer on the etiology of the disease, the elaborate Berlin report by 
von ' v den and Senator, and the Local Government Board’s report bv Par¬ 
sons. Leichtenstern s article in Nothnagcl’s llandbuch is the most masterly 
and systematic consideration of the disea-e in the literature. 

* Etiology. W hat relation has the epidemic influenza to the ordinary influ- 
enza cold or catarrhal fever (commonly also called the grippe), which'is con¬ 
stantly present in the community? Leichtcnstem answers this question by 
making the following divisions: fi) Epidemic influenza rern, caused by 
eiffers bacillus; (2) endemic-epidemic influenza vera,‘ which often occurs 
for several years in succession after a pandemic, also caused bv the same 
bacillus; (3) endemic influenza nostras , pseudo-influenza or cBfcrrhal fever, 
common y ca « the ffHSKi which is a special disease, still of unknown etiol¬ 
ogy, and which hears Hie same relation to the true influenza ns cholera nostras 
does to Asiatic cholera. 

'® st I-fT W ° havc nnt hocn free from locaFoutbreaks in 

.. .f ,° wor ' some places the disease seems to have been con¬ 
tinually present. 
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Rul^cmann reports 1,979 cases of typical grippe between 1895 and 1902. 
In 115 he demonstrated the influenza bacilluil. Lord (in Boston) demonstrated 
influenza bacilli in about 30 per cent of 100 unselected cases of acute find 
chronic bronchitis. Yet during this period there was no epidemic of influenza 
in the city. .The reports are sufficiently numerous to show that the influenza 
bacillus is probably constantly with us. Many observations show that it is a 
frequent invader of the respiratory tract in the intcr-epidenyc periods and is 
probably responsible^for many of the cases of Lninhtnnstem’s influenza nootras. 
Indeed, it seems tp bear a similar relation to the acute infections of the 
respiratory tract as other common organisms. It is still unexplained why it 
should stand in a different relation to the epidemics of influenza as the sole 
cause of the disease. 

The disease is highly contagious; it spreads with remarkable rapidity, 
which, however, is not greater than modern methods of conveyance. In the 
great pandemic of 1889-'90 some of the large prisons escaped entirely. The 
outbreak of epidemics is independent of all seasonal and meteorological con¬ 
ditions, except perhaps sunshine. The worst have been in the colder seasons 
of the year. One attack does not necessarily protect from a subsequent one. 
A few persons appear not to be liable to the disease. 

Bacteriology.—In 3892 Pfeiffer isolated a bacillus from the nasal and 
bronchial secretions, which is recognized as the cause of the disease. It is a 
small, non-motile organism, which stains well in Loefllcr's methylene blue, or 
in a dilute, pale-red solution of carbol-fuchsin in water. On culture media 
it grows only in the presence of haunoglobin. In the presence of contaminat¬ 
ing organisms, especially the staphylococcus aureus, the growth of influenza 
colonies is particularly luxuriant. The organism is probably frequently over¬ 
looked in mixed cultures because of failure to recognize the character of these 
colonies in symbiosis. The bacilli are present in enormous numbers in the 
nasal and bronchial secretions of patients, in the latter almost in pure cultures. 
They persist often after the severe symptoms have subsided. 

The much-discussed question whether during the presence of an epidemic/ 
human influenza attacks animals must be answered in the negative. In great| 
pandemics of influenza the general rule seems to hold that other disease? doj 
not prevail to the same extent, but it may be that other diseases are wrongly 
included under influenza. 

Symptoms.—The incubation period is “ from one to four days; oftenest 
three to four days.” The onset is usually abrupt, with fever and its associated 
. phenomena. « ». 

| Types of the'Disease. —The manifestations are so extraordinarily complex 
that it is best to describe them under types of tlic'disaaSe. ‘ 

t. tattUUTGRY.— The mucous membrane of the respiratory tract from 
the nose to *the air-cells of the lungs may be regarded as the sent of election 
°f the influSEtia bacilli. ’ In the simple forms the disease sets in with eorvza, 
a nd present/ the features of an acute catarrhal fever, with perhaps rather 
more prostration and debility than is usual. In other cases after catarrhal 
symptoms bronchitis occurs, the fever increases, there is delirium and much 
Prostration; and the picture may even be that of severe typhoid fever. The 
Paver respiratory conditions arc bronchitis, pleurisy, and jauauuonia. The 
bronchitis has really no special peculiarities. The sputum is supposed by 
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many to be distinctive. Sometimes it is in extraordinary amounts, vejy thin, 
and containing purulent masses. Pfeiffer regards sputum of a greenish-yellow 
coftr and in coin-like lumps as almost characteristic of influenza. In other 
cases there may be a dark red, bloody sputum. One of the most distressing 
sequela. of the influenza bronchitis is diffuse* bronchiectasis, of which I have 
seen several instances. It occasionally happens that the bronchitis is of great 
intensity and reaches the finer tubes, so that the patient becomes cyanosed or 
even asphyxiated. , 

Influenza pneumonia is one of the most serious manifestations, and mav' 
depend upon Pfeiffer’s bacillus itself, or is the result of a mixed infection. 
The true influenza pneumonia is mogh. commonly lobular or catarrhal, prob¬ 
ably never croupous. Much of the mortality of the disease depends upon the 
fatal character of this complication. The clinical course of the eases # is often 
irregular and the symptoms are obscure or masked. ' 

Influenza, planrisy is more care, but cases of primary involvement of the 
pleura are reported. It is very apt to lead to Vupyetna. Pulmonary-tubereu- 
l osis is u sually much aggravated by an attack of influenza. 

2. Nssvods Form.— Without any catarrhal s y mp t o m s there are* severe 
headachejpam in the back and joints, witb^jrofound pjjjstration. Among (lie 
more serious complications may be mentionedmqjjjjgitis andjcffccphalitis, I lie 
latter leading to hemiplegia or monoplegia.Abscess of the brain has followed 
in acute cases. Myelitis, with symptoms like an acute Landry’s paralysis, has 
occurred, and spastic paraplegia or^a pseudo-tabes may follow an attack. 

The influenza bacillus has been demonstrated by lumbar puncture during 
'life and in the meninges after death. (All forms of neuritis are not uncom¬ 
mon, and in some cases are characterized by marked ^disturbance qf motion 
and -sensation. Judging from the accounts in the literature, almost even 
form of disease of the nervous system may follow influenza. 

Among the most important of the nervous sequela' ati depression of spirits 
melangholia, and in some caseL. dementia. 

3. Gasxko-ixtestixal Form. —\\ ith the onset of the fever there may 1” 
nausea and vomiting, or the attack may set in with abdominal pain, profiw 
dian^cea, ajjrt collapse. In some epidemics jaundice has been a commoi 
symptom. In a considerable number of the eases there is enlargement of tli 
spleen, depending chiefly upon the intensity of the fever. This was a ver 
rare form in the United States. 


* 4- EftSSt- The-fevcr in influenza is very variable, but it is in 

portant to reeognizeAhat it may bo the only manifestation of the disease. 1 
is sometimes mariw^tagiittcnt, with chills; or in rare case* there is a pre 
traeted, continued fever of Several weeks’ duration, wlijeh simulates typhoi 
closely (W. W. Johnston). 

Complications.—The ericar Jt/« is apt to be latent. Of andoeerdilL', 
?f U 7f r T 0 l CaS 2 h f VG ^ *!®wt ed - Tl'ere have been at least three caw 
lilro itifli ° 8 i, ■® 0s P ita ^ in which micro-organisms morphological 

ke influenza bacilli have been isolated from the vegetations (Mabel Austin 

nt 811 !? f T^ may occur - Myocard itis may follow, and has been 
F'fctionartebances are common, palpiUUo 
bradycardia, tachycardia, and 4Sgins-Uke_aitack*. Phlebitis and thromba 
of various vessels have been described. " 
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Septteamuc was demonstrated in four of eight cases by Meunier in the 
cultivation of influenza bacilli from the circulating blood. 

Peritonitis is rare. There have’been a few cases published, only one, so far 
as I know, by Hill and Fisch, in which the bacillus was demonstrated in the 
exudate. 

Chole lithiasis may follow an attack. Influenza/bacilli were demonstrated 
in pure culture in the pus from the gall-bladder by Heyroosky. 

The increased prevalence of appendicitis has been attributed to influenza. 

• V arious r enal affections have been noted. G. Baumgarten has called atten¬ 
tion to the frequency of nephr itis. Orchitis has been also seen. Herpes is 
common. A diffuse^erythema sometimes occurs, occasionally purpura. Ca¬ 
tarrhal conjunctivitis is a frequent event. Iritis, and in rare instances optic 
ncurjiis % have been met with. Acute otitis media is a common complication. 

I have seen severe and porsistenf vertigo follow influenza, probably from 
involvement of the labyrinth. Bronchiectasis may follow. I have seen sev¬ 
eral cases; in a recent,fatal out ?of three years’ duration the bacilli were pres¬ 
ent in the sputa. 

Since the late sotterp epidemics' it has been the fashion to date various 
ailments or chronic i^fcealth from influenza. In many cases this is correct. 
It is astonishing the niiqjb^j of people who have been crippled in health for 
years after an attack. 

Diagnosis. —During a pandemic the cases offer but slight difficulty. The 
profoundness of the prostration, out of all proportion to the intensity of the 
disease, is one of the most characteristic features. In the respiratory form 
the diagnosis may be made by the bacteriological examination of the Bputum, 
a procedure which should be resorted to early in a suspected epidemic. The 
differentiation of the various forms has been already sufficiently considered. 

Treatment. —Isolation should be practised when possible, and old people 
i should be guarded against all possible sources of infection. The secretions, 

[ nasal and bronchial, should be thoroughly disinfected. In every case the 
lisease should be regarded as serious, and the patient should be confined to 
bed until the fever has completely disappeared. In this way alone can serious 
complications be avoided. From the outset the treatment sliouli^ be support¬ 
ing, and the patient should be carefully fed and well nursed. The bowels 
should be opened by a dose of calomel or a saline draught. At night 10 grains 
of Dover’s powder mav be given. At the onset a warm bath is sometimes 
grateful in relieving the pain in the back and limbs, but great care should be 
taken to have the bed well warmed, and the patient should be given after it 
a drink of hot lemonade. If the fever is high and there is delirium, small 
doses of antipyrin lqjiy be given and an ico-cap applied to the bead. The 
medicinal antipyretics should be used with caution, as profound prostration 
sometimes occurs after their employment. Too much stress should not be 
laid upon the mental features. Delirium may lie marked even with slight 
fever. In the ensea-with-.great n ardiac WC ftlrjltfg , b^given 

fogly^and during convalescence strychnia in full doses. 

The intense bronchitis, pneumonia, and other complications should re¬ 
vive their appropriate treatment. The convalescence requires careful man¬ 
agement, and it may be weeks or months before the patient is restored to full 
health. A good nutritious diet, change of air, and pleasant surroundings are 
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essential. The depression of spirits following this disease is one of ^ts most 
unpleasant and obstinate features! ' 

an. DENGUE. 

( 

Definition. —An acute infections disease of tropical and subtropical re¬ 
gions, characterized by febrile paroxysms, pains in the joints and muscles, an 
initial erythematous, and a terminal polymorphous eruption. 

It is known as break-bone fever from the atrocious character of the pain,* 
and dandy fever from the stiff, dandified gait. The word dengue is sup¬ 
posed to be derived from a Spanish, or possibly Hindostancc, equivalent of 
the word dandy. 

History and Geographical Distribution. —The disease was first regognized 
in 1/79 in Cairo and in Java, where Union described the outbreak in Batavia. 
Tlie description by Benjamin Rush of the epidemic in Philadelphia ill 1780 
is one of the first and one of the very best accounts of tho disease. Between 
1824 and 1828 it was prevalent at intervals in India and in the Southern 
States. S. H. Dickson gives a graphic description of the disease as it appeared 
in Charleston in 1828. Since that date there have been four or five wide¬ 
spread epidemics in tropical countries and on this continent along the Gulf 
States, the last in the summer of 1897. None of the recent epidemics have 
extended into the Northern Stsftes, but in 1888 it prevailed as far north ns 
Virginia. It has prevailed in the Philippine Islands among the United States 
troops and among the natives. 

• Etiology. —The rapidity of diffusion and the pandemic character are tho 

two most important features of dengue. There is no disease, not oven influ¬ 
enza, which attacks so large a proportion of the population. In Galveston, in 
1897, 20,000 people were attacked within two months. Ashburn and Craig 
have shown that it is transmitted by the bite of a mosquito, C ulcx fall m m. 
The specific germ is still undetermined, but is probably ultra microscopic. 

As the disease is rarely fatal, no observations have been made upon its 
pathological anatomy. 

Symptoms. —The period of incAatiamis from three to five days, during 
which the patient feels well. The attack) sets in suddenly with hcadaehq, chilly 
feelings, anti intense aching pains in the joints and muscles, c'fhe tempera¬ 
ture rises gradually, and may reach 100° or 107°..'* The pulse is rapid, ami 
•there are the other phenomena associated with acute fever—loss of appetite, 
coated tongue, slight nocturnal delirium, and’concentrated urine. The face 
has a suffused, bloated appearance, the eyes arc injected, n ml* the visible mu¬ 
cous membranes are flushed.* There is a congested, orvtjjematnus state of the 
skin. Rushs description of the pains is worth quoting, as in it the epithet 
break-bone occurs in the literature for the first time. "The pains which 
accompanied this fever wore exquisitely severe in the head, back, and limbs. 
The pains in the head were sometimes in the back parts of it, and at other 
times they occupied only the eyeballs. Tn some people the pains were so acute 
in their backs and hips that they could not lie in bed. In others, the pains 
affected the neck and arms, so as to produce in one instance a difficulty of 
moving the fingers of the right hand. They all complained more or less of a 
soreness in the seats of these pains, particularly when they occupied the bead 
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and eyeballs. A few complained of their Heidi being sore to the touch in every 
part of the body. From these circumstances the disease was sometimes be¬ 
lieved to be a rheumatism, but its more general name among all classes of 
people was the break-bone fever,” The large and small joints arc affected, 
sometimes in succession, and become swollen, red, and painful. In some cases 
cutaneous liypcraasthesia has been noted, llaonorrlrfige from the mucous mem¬ 
branes was noted by Bush. Black vomit has also been described by several 
sbservers. * 

The fever gradually reaches its maximum by the third or fourth day; the 
patient then enters upon the apyretic period, which may last from two to 
four days, and in which he feels prostrated and stiff. A second paroxysm 
of fever then occurs, and the *pains return. In a large number of cases an 
eruption? is common, which, judging from the description, has nothing dis¬ 
tinctive, being sometimes macular, like.that of measles, sometimes diffuse and 
scarlatini form, or papular, or^iehen-like. In other instances the rash has 
been described as urticarial, or qven vesicular. The rash may persist for a 
month after the symptoms liave disappeared (Woolley). Certain writers de¬ 
scribe inflammation and hyperajmia of the mucous membrane of the nose, 
mouth, and pharynx. Enlargement of the lvmph-glands is not uncommon, 
and may persist for weeks after the disappearance of the fever. Convalescence 
is often protracted, and there is a degree of jnental and physical prostration 
out of all proportion to the severity of the primary attack. The pains in 
the joints or muscles, sometimes very local, may persist for weeks. Bush 
refers to the former, stating that a young lady after recovery said it should 
be called break-heart, not break-bone, fever. The average duration of a mod¬ 
erate attack is from‘seven to eight days. Dengue is very seldom fatal. Dick¬ 
son saw three deaths in the Charleston epidemic. 

Complications arc rare. Insomnia and occasionally delirium, resembling 
somewhat the alcoholic form, have been observed, and convulsions in children. 
Atrophy of the muscles may occur after the attack (Woolley). A relapse nifty 
occur even as late as two weeks. 

Diagnosis. —The diagnosis of the dise^e, prevailing as it does in epidemic 
form and attacking all classes indiscriminately, rarely offers an v» special diffi¬ 
culty. Isolated cases might be mistaken at first for acute rheumatism. The 
important question of the differentiation between yellow' fever, and dengue 
will lx> considered later. 

Treatment. —This is entirely symptomatic. Quinine is stated to be a 
prophylactic, bi\t on insufficient grounds. Hydrotherapy may be employed 
to reduce the fever. The salicylates or antipyrin may be tried for the pains, 
which usually, however, require opium. During convalescence iodide of potas¬ 
sium is recommended for the arthritic pains, and tonics are indicated. 


XIV. CEREBRO-SPINAL FEVER. 

Definition. —An ia£cciiQU&. disease, occurring sporadically and in epi d e m ¬ 
ics, caused by the diploeoee t ti mtraaalhiln ris, characterized by inflammation 
°f the eerebro-spinal meninges and a clinical course of great irregularity. 

Tha-affection is also known by the names of jngligmmt-pnrpuric fever. 
Petechial ,fever, and spotted fever. 
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History. —Vieusseux first destribed a small outbreak in Geneva ?n 1805. 
In 1806 L. Danielson and E. Mann (Medical and Agricultural Register, Bus- 
ton) gave an account of “ a singular and very mortal disease which lately 
made its appearance in Medfield, Mass.” 1'he Massachusetts Medical Soci¬ 
ety, in 1809, appointed James Jackson, Thomas Welch, and J. C. Warren to 
investigate it. Elisha North’s little book (1811) gives a full account of the 
early epidemics. StillC’s monograph ( 18 (h) and the elaborate section in 
vol. i of Joseph Jones’ works contain details of the later 'American outbreaks, 
In his Geographical Pathology, ITirseh dhidos the outhreiiks into four peri¬ 
ods: From 1805 to 1830, in which the disease was most prevalent through¬ 
out the United States; a second period, from 1837 to 1850, when the disease 
prevailed extensively in France, and there were*a few outbreaks in the United 
States; a third period, from 1851 to 1871, when there were outlfreak> in 
Europe and several extensive epidemics in America. During the Civil War 
there were comparatively few cases. It prewyled extensively in Ihe Ottawa 
Valley early in the seventies. In the fourth period, from 1875 to the pre-ent 
time, the disease has broken out in a great many regions. During the pa«t 
fifteen years there have been localized outbreaks in many lands. In the United 
States, during 1898—"00, it prevailed in mild form in 27 states. Since 18!i!) 
there have been extensive outbreaks in Sile-ia, and in the cities of the United 
States on the Atlantic coast. In New York in 1001-5 there were 6,755 cu-e* 
and 3,455 deaths. In the British Isles there have been epidemics in Glasgow 
and Belfast, and a few scattered outbreaks. In Glasgow in 1907 there were 
nearly 1,000 cases with 595 deaths (Chalmers). In Belfast in the 18 months 
ending June, 1908, there were 725 cases with 518 deaths (Robb). 

Etiology.—Cerobro-spinal fever ' occurs in«i>pidemit and in 1 sporadic 
forms. The epidemics are localized, occurring in certain regions, and arc 
rarely very wide-spread. As a rule, c oun tr y dis tricts have been more alllicteil 
'i5an cities. M utiug .districts and seaports have suffered most severely.- The 
outbreaks have occurred most frequently in the winter and spring. The con¬ 
centration of individuals, as of troops in large barracks, seems to be a spe< ml 
jfaetor, and epidemics on the Continent show how liable recruits and young 
soldiers are*to the disease, iln civil life children and young adults are 
most susceptible. Of Koplik’s 77 eases 60 per cent were under two year.- of 
age.J Over-exertion, hyig marches in the beat, depressing mental and bodily 
^unwinding*, and the misery and squalor of the large tenement house- in 
cities are predisposing causes. The disease seems not to be directly coii- 
tagjpus, and is probably not transmitted by clothing or the Qxcretions. 0 is 
very rare to have more than pne or two eases in a bouse, and in a city epidemic 
the distribution of the cases iR very irregular. Councilman has found live 
instances in which the same individual is reported lo have had the dism-i 
twice.fr M enin gitis carriers, persons who ha.vc-tkc.gcnnJn- their Throats m 
n£S£8, but who are themselves unaffected, play an important role in transmit 
ting the disease. 

Spora di c ceeebro-fipinal fever occurs in all the larger -cities and in d« 
country districts of America. The disease lingers in-a city indefinitely ad 1 " 
an outbreak, and inTloston, Philadelphia, and Baltimore a moderate nmiibc 
of cases occur every year. The.meningitis in children, known as the siwpl' 
or-patttTvrMmiOr is the sporadic form. It lias two suggestive features o 
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similarity in the! s easonal incidence and in tlw if not that. q«bph rawwpr Still 
determined the i dentit y of the organism with the mfiningnrfmiP and the 
view has been eonfirmeiTby KTopHK and many others. Houston and Rankin 
claim that while the cultural peculiarities are the same, the sporadic form 
differs in its opsonic and agglutinating powers. The studies of Stuart McDon¬ 
ald and others suggest that it is an attenuated fomi of the gjerni. 

Bacteriology. —In 1887 Wcichselbaum described an organism, the Diplo- 
n-yxug.iatr<U£llularis'meniugitidis, which was probably the same as one pre¬ 
viously found by LeSchtenstern. In the tissues the organism is almost eoa- 
'stanily. within the polynuclear leucocytes. In cultures it has well-character¬ 
ized features, and is distinguishable from the pneumococcus. Since Weichsel- 
bauni’s observations this organism has been met with in all carefully studied 
epidcmicWof the disease. The studies of Councilman in Boston and the numer¬ 
ous observers in the Glasgow, Belfast, New York, and Silesian epidemics have 
continued the constancy of tbisrorganism in the disease. Three important 
facts have been brought out—tlm-presence of the geim in fully half the cases 
in the naso-pbaryux. the existence of it in healthy contacts, and the prepara¬ 
tion of a curative scrum, to be referred to later. 

Morbid Anatomy.— tin malignant cases there may be no characteristic 
changes, the brain and spinal cord showing only extreme congestion, which 
was the lesion described by Vieiisseux. In a majority of the acutely fatal 1 
cases death occurs within the first week. There is intense injection of the 
pia-arachnoid. The exudate is usually fibrino-purulcnt, most marked at the 
base of the brain, where the meninges may be greatly thickened and plastered 
over with it. On the cortex there may be much lymph along the larger fissures 
and in the sulci; sometimes the entire cortex is covered with a thick, purulent 
exudate. It deserves to be recorded that Danielson and Mann made five autop¬ 
sies and were the first lo describe “ a fluid resembling pus between the dura 
and pia mater.” The cord is always involved with the brain. The exudate is 
more abundant on the posterior surface, and involves, as a rule, the dorsal 
and lumbar regions more than the cervical portion. 

/ In the more chronic cases there is general thickening of the meninges and 
Mattered yellow patches mark where the exudate has been. ^The wmtvicles in 
the acute cases are dilated and contain a turbid fluid, or in the posterior 
cornua pure pus. In the chronic eases the dilatation may be very great. The 
’tram substance is usually a little softer than normal and has a pinkish tinge; 
oci of haemorrhage and of encephalitis may be found..! The cranial- nerves are 
lauaHy. iaxaLved, particularly the second, fifth, seventh, and eighth. The 
final nerve roots arc also found imbedded in the exudate. 

Microscopically, the exudate consists largely* of polynuclear leucocytes 
ilosely .packed in a fibrinous material. In sonic instances there are foci of 
indent infiltration and haemorrhage. The neuroglia cells are swollen, with 
argo, clear, and vesicular nuclei. The ganglion cells show less marked changes. 
Diplococci are found in variable numbers in the exudate, being more numer- 
1118 inthe brain than in the cord. 

Lesions in Other farts.—In one of the Boston cases, examination of the 
"asal secretion during life showed diplococei, and in this instance there was 
found post mortem a po^loni. infiltration of the mucous membrane. In two 
°&er cases this .membrane was normal. 
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Litres.—Pnggmonia and pkurisy have been described in the dispute. 
Councilman reports that in the recent epidemic in 13 cases there was con¬ 
gestion with cedenia, in T bronelio-pneumonia, in 2 characteristic croupous 
pneumonia with pneumococci; in 8 pneumyuia due to the diplococcus intra- 
cellularis was present. 

Si'LKHX.—The organ'varies a good deal in size. In only three of tlie 
Boston fatal cases was it found much enlarged. The liver is rarely abnormal. 
Acute nephritis is sometimes present. The intestines show somejpmes swelling, 
of the follicles. 

Symptoms.—Oases differ remarkably in their characters. Many different* 
forms have been described. These are perhaps best grouped into three classes; 

1. Malign a vr Form. —This fulminant or apoplectic tope is found with 
variable frequency in epidemics. It may occur sporadicmly. The onset is 
sudden, usually with violent chills, headache, somnolence^ miasms in the mus¬ 
cles. great depression, moderate elevation oj^ temperaturij; and feeble puU>. 
which may fall to fifty or sixty in the minute. Usually a purpuric rash de\cl¬ 
ops. In a Philadelphia case, in 1SS8, a young girl, apparently quite well,, 
died within twenty hours of this form. There are easel on record in which 
death has occurred within a shorter time. Stille tells of a child of five jean., 
in whom death occurred after an illness of ten hours; and refers to a wise 
reported by Gordon, in which the entire duration of the illness was only five 
hours. Two of Yieusseu.x's cases died within twenty-four hours. 

2. OiiDiXAKY Foum. —The stage of incubation is not known. The disease 
usuallyt sets in-suddenly. There may be premonitory symptoms: 'headache, 
pains in the back, and loss of appetite. More commonly, the onset is with 
headache, severe-chill, and vomiting. The temperature fises to 101° or to - ’ 0 
The pulse is full and strong. An early and important symptom is a'painful 
stiffness of the muscles of the neck. The headache increases, and there are 

/photophobia and great sensitivem -s to noises. Children become verrurriliibk* 
and restless. In severe eases the eoutraelion of the mtiseles of the neck sets 
i‘ip. early, the head is drawn hack. and. when the mtiseles of the hack arc 
also involved, there is-ortho tonos, which is more common than opisthotonus. 
The pains fn the hack and in the limb- may lie very severe. The motor swnp-i 
toms are most characteristic. 1 . Tremor of the muscles may he present, with 
tonic or clonic spasms in the amis or leg', Itigidity of the muscles of the 
back or neck is very common, and the patient lies with the body stiff and the 
head drawn so far back jtliat the occiput may he between the shoulder-blades. 
Except in early childhood convulsions are not common. ^Strabismus is a 
frequent and important symptom. Spasm of the muscles of the face may niso[ 
occur. Cases have been described in which the general rigidity and stillu 0 ' 8 
was such that the body could ho moved like a statue. Paralysis of the trunk 
muscles is rare, hut paralysis of the mtiseles of the eye and the face is ant 
uncommon. [ 

Of sensory, symptoms,) headache is the most dominant and persists from! 
the outset. It is chiefly in the hack of the head, and the pain extends into 
the neck and back. There may be (great sensitivenessi along the spine, and i® 
many cases there is gencraUiyperaestliesi a. 

The.ps yc .hka l symptoms arc pronounced, t Delirium occurs at the onset 
occasionally of jx-furious and maniacal kind. The patient may display at the 
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turf marked erotic symptoms. Ttie delirium gives place in a few days to 
tupox, which, as the effusion increases, deepen* to coma. 

The temperature is irregular and variable, ltcmissions occur frequently, 
ud there is no uniform or typical curve during the disease. In some instances 
Here has been little or no fever.* In others the temperature may reach 105° 

,(• 100°, or, before death, 108°. The, pulse may be very rapid in children; 
ii adults it is at first usually full and strong. In some cases it is remark- 
lily slow, may <iot be more than fifty or sixty in the minute. Sighing 
’aspirations and Q)»yne-Stokes breathing are met with in some instances, 
biless there is pneumonia the respirations are not often increased in 
requency. 

The cutaneoua-symptoms of,the disease are important. Herpes occurs with 
i frequency almhn equal to that in pneumonia or intermittent fever. The 
jietechial rash, w^flch lias given the name spotted fever to the disease, is very 
variable. Stilld rajjtes that of !)8 cases in the Philadelphia Hospital, no erup¬ 
tion was observed in 37. In tfic Montreal cases petechia} and purple spots 
Mere common. They appear to have been more frequent in the epidemics on 
tins continent than in Europe. The petechia; may be numerous and cover the 
entire skin. An erythema or dusky mottling may bo present. In some in¬ 
stances there have been rose-colored hyperaonie spots like the typhoid rash. 
Urticaria or erythema nodosum, ecthyma, pemphigus, and in rare instances 
gangrene of the skin have been noted. 

Leueocvtosis is an early and constant feature, and ranges from 25,000 to 
4U.O00 per cubic millimetre. It persists even in the most protracted cases. 

In one of our cases the diploeoceus intracellularis was isolated from the blood 
daring life. . 

As already stated, vomiting may be a special feature at the onset ; but, as 
a rule, it gradually' subsides. In some instance-, however, it persists and 
becomes the most serious and distressing of the symptoms. Diarrhoea is not 
common. The bowels are usually confined. The abdomen is not tender. In 
the acute form the spleen is usually enlarged. 

The urine is sometimes albuminous and the quantity may be increased. 
Glycosuria has lieen noted in some instances, and in the maljgnant types 
hii'iualuria. 

The course of the disease is extremely variable. Ilirsch rightly states that 
it may rauge between a few hours and several months. More than half of the 
deaths occur within the first five days. In^favorable eases, after the symptoms i 
hav e persi sted for five or six days, improvement is indicated by a lessening of 
tlu 1 spasm, reduction of the fever, and a return of tin 1 intelligence. A s u d d en 
fall in the temperature is of bad omen, Cou\jilfc*eenco is extremely tedious, 
and may be interrupted by complications and sequela; to be noted. ^ 

3._ Anomalous l'oints. 

(n) Abortive Type .—The attack sets in with great severity, but m a day 
or two the symptoms subside and convalescence is rapid. Striimpell would 
di-linguish between this abortive variety, which begins with such intensity, 
and the mild ambulant cases described by certain writers. He reports a case 
in which the meningeal symptoms set in with the greatest intensity and per- 
si-ted for four days, the temperature rising to 105.0° E. On the fifth day 
fHc patient entered upon a rapid and satisfactory convalescence. In the mild 
12 
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cases, as distinguished from tlie # abortive, (the patients complain of kead|cls' t 
nausea, sensations of discomfort in the baek and limbs, and stiffness in the 
neck. There is little or no fever, and only moderate vomiting. These cars 
could be recognized only during the prevalence of an epidemic. 

(&) Jin Intermittent Type has been observed in many epidemics, and i s 
recognized by von Ziemssen and Stille. It is characterized by exacerbations 
of fever, which tnay recur daily or every second day, or follow a curve of an, 
intermittent or remittent character. The pyrexia resembles that of pya-mni 
rather than, malaria. 

(c) Chronic Form .—Heubner states that this is a relatively fre<|iu'ut 
form, though it does not seem to be recognized by many writers on the subjoin. 
An attack may beiprotracted for from two tp flu* or even six months, and 
may cause the most,intense marasmus. It is characterized by ayeries*of recur¬ 
rences of the fever, and may present the most complex symptomatology. It 
is not improbable that in these protracted cases chronic, hydrocephalus or 
abscess of the brain is present. This form (toilers distinctly from the inter¬ 
mittent type. Three eases in our series were of this chronic form; in one 
the disease persisted for ninety days. 

Complications. —Pleurisy, pericarditis, and parotitis are not uncommon 
, Pneumonia is described as frequent in certain outbreaks. Immermann 
found, during the Erlangen epidemic, many instances of the combination of 
pneumonia with meningitis, but it docs not seem possible to determine whether, 
in such cases, pneumonia is the primary disease and the meningitis seeondaiv, 
or vice versa. The frequency with which inflammation of the meninges of 
the brain complicates pneumonia is well known. Councilman suggest' that 
the pneumonia of the disease is not the true croupous form, but due to the 
diplococcus meningitidis. This was found in eight of the Boston cases, ami 
in one it was so extensive that it could have been mistaken for the ordinary 
croupous pneumonia, i'erebro-spinal fever sometimes prevails extcnsiviiv with 
ordinary pneumonia, as in New York in the winter of ltMW-'Ot. AWur /is 
has been the most frequent complication in certain epidemics. Many joints 
are affected simultaneously, and there are swelling, pain, and exudation, some¬ 
times serous, sometimes purulent. This was first observed by James Jack- 
v spn, Sr., in the epidemic which he described^Jfntwitt# is rare. 

Headache.may persist for months or years after an attack. Clwonic hydro¬ 
cephalus occurs in certain instances in children. The symptoms of this arc 
lr K paroxysms of severe headache, pains in the neck and extremities, voiuitiii-'. 
loss of consciousness, convulsions, and involuntary discharges of fares and 
urine” (von Ziemssen). Mental feebleness and aphasia have occasionally 
been noted. 

Paralysis of individual cranial nerves or of the lower extremities mav per¬ 
sist for some time. In some of these eases there may bo peripheral neuriti-. 
as Mills suggested. 

Special Sensei.— Eye. —Optieneuritis may follow involvement of the none 
in the exudation at the base. Acute papillitis was found in 6 out of 40 ears 
tetatnined by Randolph. The inflammation may extend directly into the eve 
along the pia-arachnoid of the optic nerve, causing purulent chowidosirti ! ' 
.•or even keratitis. A neuritis of the fifth nerve may be followed by keratin 
aid purulent conjunctivitis. 
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I JJab.—D eafness very often follows infhynmation of the labyrinth. Otitis 
media, with mastoiditis, may occur from direct extension. In 04 eases of 
meningitis which recovered, Moos found that 55 per cent were deaf, lie sug¬ 
gests that the abortive form of the disease may be responsible for many cases 
of early acquired deafness. In'children this not infrequently leads to deaf- 
mutism. Von Ziemssen states that in the deaf and dumb institutions of Bam¬ 
berg and Nuremberg, in 18T4, a majority of the pupils had become deaf from 
epidemic ccrcbro-spinal meningitis. 

Nose. —Coryza? is not infrequent early in the disease, and Striimpell says 
that in many of his cases nasal catarrh preceded the meningitis. He suggests 
that the latter may be caused by infection from the nose. Certainly the nasal 
secretion appears frequently to, contain the diplocoeci—in 18 cases examined by 
Seherret, and in 10 out of 15 of the Boston eases. 

Diagnosis.—Much has been done of late to enable the practitioner to 
recognize definitely the existence! of meningitis and of the various forms. 

(a) The fever, headache,’delirium, retraction of the neck, tremor, and 
rigidity of the muscles are most important signs. As already mentioned, in 
the meningitis of ccrebro-spinal fever the spinal symptoms are very much 
more marked than in the other forms. One has constantly to bear in mind 
that certain cases of typhoid fever and of pneumonia closely simulate cerebro-- 
spinal meningitis. Ixuig ago Stokes made the wise observation that “ there is\ 
no single nervous symptom which may not and does not occur independently I 
of any appreciable lesion of the brain, nerves, or spinal cord. 

(5) Among the special diagnostic features may be mentioned: 

liman no Btmi—When the thigh is flexed nt right angles to the abdomen, 
the leg can be extended upon the thigh nearly in a straight line. If menin¬ 
gitis be present, strong contractures of the flexors prevent the full extension 
of the leg on the thigh. 

Lumhau Puncture. —The procedure is quite harmless, and in a majority 
of the cases can be done without general anaesthesia, with the aid of a" local 
freezing mixture. As a rule, it is best in children to give a whiff or two of 
chloroform. The patient is turned on the right side with the baok bowed, the 
knees drawn up, and the left shoulder forward. As a rule, thofc is no diffi¬ 
culty in finding the spinal processes, and with the thumb or index finger of 
the left hand as a guide, a small aspirator needle or that of .the antitoxin 
syringe is inserted to one side of the median line and thrust deeply into the 
third lumbar interspace in an upward and inward direction. At a variable* 
di.-dance, according to the age and musculature, the needle enters the spinal 
canal—about two and a half centimetres in infants and from four to six centi¬ 
metres in adults. 

The fluid runs, as a rule, drop by drop, and when meningitis is present 
it is usually turbid, sometimes purulent, occasionally bloody. Meningitis 
muy~be present with a clear fluid. The pressure under which the fluid 
flows may reach 2.50-300 mm., the normal being about 190 mm. Cover- 
glass preparations should be made and studied, and the character of the 
organisms carefully noted. The cover-slip preparations may give the 
diagnosis at once. In acute cases of cerebro-spinal fever the organisms 
may be present in large numbers. There is rarely any difficulty in de¬ 
termining between the pneumococcus and the diplococcus intracellularis. 
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Should the fluid be sterile and tuberculosis suspected, a guinea-pig caayjbo 
inoculated. 

Prognosis. —Hirscli states that the mortality has ranged in various epi¬ 
demics from 20 to 76 per cent. In-ehildren the death-rate is much higher 
than in adults. ' 

Treatment. —The high rate of mortality which has existed in most epi¬ 
demics indicates "the futility of the various therapeutical agents which ha\e 
been recommended. When we consider the nature of the local disease and 
the fact that, so far ns we know, tuberculous and other ^condary forms of 
cerebro-spinai meningitis are invariably fatal, we may wonder rather that 
recovery follows in any ease. 

In strong robust patients the 'local abstraction of blood by wet cups on 
the najie of the neck relieves the pain. General bloodletting is raraly indi¬ 
cated. Cold to the head and spine, which was used in the first epidemics by 
New England physicians, is of great service. LA bladder of ice to the head, 
or an ice-cap, and the spinal ice-bag may be*continuously employed. The 
•Jatter is very beneficial. Hydrotherapy should be systematically used, in the 
form of the tub bath, as recommended by Aufreeht. Xetter speaks 

highly of its good effects, and we have also seen it do good. It may be given 
every third hour. If any counter-irritation is thought necessary, the skin of 
the hack of tlie npek may be lightly touched with thef l’aquelin thermocautery. 
Blisters, which have been used so much, are of doubtful benefit. '/The lumbar 
puncture seems helpful in eases with coma or convulsions, and in any case it 
does no harm. Of internal remedies opium may he given freely, liest as mor¬ 
phia hypodermically. Mercury has no special influence on meningeal inflam¬ 
mation. Iodide of potassium is warmly recommended by ijpme writers. Quin¬ 
ine in large doses, ergot, belladonna and Calabar bean have had advocates. 
Bromide of potassium may be employed in the milder cases, but it is not so 
useful as morphia to gontrol the spasms, lntraspinal injections have been 
tried, and in one of our cases Cushing opened and drained the spinal canal. 
Diphtheria antitoxin has been used with success in the recent New York 
epidemic. 

A serum Jias been prepared and has been used with encouraging success. 
Flexiier recommends doses of 30 ee. of his serum to be injected directly into 
the spinal meninges after the withdrawal of 50 ee. of cercbro-spinal fluid. Of 
400 cases thus treated, collected by Elexner and Jobling, 293 recovered. 

T’he diet should lie nutritious, consisting of milk and strong broths whilp 
the fever persists. Many cases are very difficult to feed, and Heubner recom¬ 
mends forced alimentation with the stomach-tube. The casts seem to bear 
stimulants well, and whisky* or brandy may be given {reely when there are 
signs of a failing heart. 

XV. LOBAR PNEUMONIA. 

(Croupous or Fibrinous Pneumonia; Pneumonitis; Lung Fewer.) 

Definition. —An infectious disease characterized by inflammation of the 
lungs, toxaemia of varying intensity, and a fever that usually terminates by 
crisis. Secondary infective processes are common. The Micrococcus lamro- 
lotus of Fraenkel is present in a large proportion of the cases. 
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(History. —The disease was known to Qjjjjjoctates and the old Greek physi¬ 
cians, by whom it was confounded^ with pleurisy. Among the ancients, Are- 
taeus gave a remarkable description. ■ “ Ituddy in countenance, but especially 
the cheeks; the white of the eyefj very bright and fatty; the point of the nose 
flat; the veins in the temples and neck distended; loss of appetite; pulse, at 
first, large, empty, very frequent, as if forcibly accelerated; heat indeed, exter¬ 
nally, feeble, and more humid than natural, but, internally, dry and very hot, 
]>y means of which "the breath is hot; there is thirst, dryness of the tongue, 
desire of cold air,aberration of mind; cough mostly dry, but if anything be 
brought up it is a frothy phlegm, or slightly tinged with bile, or with a "very 
florid tinge of blood. The blood-stained is of all others the worst.” At the 
end of the seventeenth and the beginning of the eighteenth century Morgagni 
and Valsalva made many accurate clinical and anatomical observations on the 
disease. Our modern knowledge'dates from Laennec (1810), whose masterly 
description of the physical signs, and morbid anatomy left very little for subse¬ 
quent observers to add oj modify. 

Incidence. —One of the most wide-spread and fatal of all acute diseases,- 
pneumonia has become the “ Captain of the Men of Death,” to use the phrase 
applied by John Bunvan to consumption. In England and Wales in 1903 
there were 40,725 deaths from this cause; 13,208 were attributed to lobar 
pneumonia, 17,425 to broncho-pneumonia, 10 to epidemic pneumonia, 216 
to septic pneumonia, while 19,809 were registered as from pneumonia without 
further qualification. In 1902 there were 20,520 deaths from all forms of 
pneumonia, 21,023 in 1901, and 20.147 in 1900. The total number of deaths 
rose above 20,000 in 1890 and 1891 after the influenza, and fell again in 1894 
to 18,000 (Tatham)s The United States Census Report for 1900 gives 106.1 
deaths from pneumonia per 1,000 deaths, against 90.6 in 1890 and 83.30 in 
1880. An apparent increase is noted in the larger cities, particularly New 
York and Chicago. In Greater New York in 1904, c«t of a total of 42,700 
deaths, there were 8,360 deaths from pneumonia, 19.5 per cent, against 16.5 
per cent in 1903, 17 per cent in 1902, 16 per cent in 1901, and 14.7 per cent 
in 1898. In Chicago for the year 1903, out of a total of 28,914 deaths, 4,629, 
or 16 per. cent, were from pneumonia, an increase of 18 per cent since the 
pear 1900 (Reynolds). 

Etiology.—A ue.—T o the sixth year the predisposition to pneumonia is 
marked; it diminishes to the fifteenth year, but then for each subsequent 
decade it increases. For children Holt’s statistics of 500 cases give: First 
year, 15 per cent; from the second to the sixth year, 62 per cent; from the 
seventh to the eleventh year, 21 per cent; from the twelfth to the fourteenth 
year, 2 per cent. Lobar pneumonia has been met with in the new-born. The 
elation to age iB well shown in the last U. S. Census Report for 1900. The 
death-rate in persons from fifteen to forty-five years was 100.05 per 100,000 
°f population; from forty-five to sixty-five years it was 263.12; and in per¬ 
sons sixty-five yearB of age and over it was 733.77. Pneumonia may well 
be called the friend of the aged. Taken off by it in an acute, short, not 
often painful illness, the old man escapes those “ cold gradations of decay ” 
80 distressing to himself and to his friends. 

Sex.— -Males arc more frequently affected than females. 

Race.t—I n the United States pneumonia is more fatal in negroes than 
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among the 'whites. Among the farmer, at ^the Johns Hopkins Hospkal, |he 
mortality was rarely under 30 per cent, against an average of about 35 per 
cent in the latter. 

Social Condition. —The disease is morc^ coinmon in thc-dUes. Individ¬ 
uals who are much exposed to hardship and cold are particularly liable to ttyj 
disease. Newcomers and immigrants are stated to be less susceptible than 
native inhabitants. 

Peksonal Condition. —Debilitating causes of all sorts render individuals 
more susceptible. Alcoholism is perhaps the most potent predisposing .factor." 
Bobust, healthy men are, however, often attacked. _ 

Pbevious Attack. —No other acute disease recurs in the same individual 
with such frequency. Instances are on record, of individual^ who have had 
ten or more attacks. The percentage of recurrences has been placed.as high 
as 50. Netter gives it as 31. and ho has collected the statistics of eleven 
observers who place the percentage at 20.8: Among the highest figurtfc for 
recurrences are those of Benjamin llusli, 28, dnd Andral, 10. 

Trauma—Contusion-pneumonia. —Pneumonia may AaUow directly upon 
injury, particularly of the chest, without necessarily any lesion of the Jung. 
Litten gives 4.4 per cent, Stern 2.8 per cent. There have been several well- 
marked cases at the Johns Hopkins Hospital. Stern describes three clini¬ 
cal varieties: first, the ordinary lobar pneumonia i'ollowiM a contusion of the 
chest wall; secondly, atypical cases, with slight l'e\cr and rfllvery characteristic 
physical signs; thirdly, cases with tin* physical signs and features of broncho¬ 
pneumonia. The last two varieties have a favorable prognosis. According to 
Ballard, workers in certain phosphate factories, where they breathe a very 
dusty atmosphere, are particularly prone to pneumonia., 

Cold has been for year- regarded as an important etiological factor. The 
frequent occurrence of an initial chill has been one reason for this widespread 
belief. As to the clos<j association of pneumonia with exposure there can lie 
no question. Wo see the disease occur either promptly after a wetting or a 
chilling due,to some unusual exposure, or come on after an ordinary catarrh 
of one or two day’s duration. Cold is now regarded simply as a factor in low¬ 
ering the resistance of the bronchial and pulmonary tissues. 

Climate and Season. —Climate does not appear to have very much influ¬ 
ence, as pneumonia prevails equally in hot and cold countries. It is stated to 
be more prevalent in the Southern than in the Northern States, but an exam¬ 
ination of the Census Eeports shows that there is very little difference in the 
various state groups. 

Much more important is the influence of season. Statistics are almost 
unanimous in placing the higliest incidence of the disease in the winter and 
spring months. In Montreal, January, the coldest month of the year, but 
with steady temperature, has usually a comparatively low death-rate from 
pneumonia. The large statistics of Seitz from Munich and of Seibert of Neff 
York give the highest percentage in February and March. 

Bacteriology of Acute Lobar Pneumonia. —(a) Micnoooccua. lanokoi.a- 
tus, Pneumococcus oh Dirtococcus pneumoniae or Fhaenkel and Wek'U' 
selbaum. —In September, 1880, Sternberg inoculated rabbits with his ( ' wn 
saliva and isolated a micrococcus. The publication was not made until A|"'»l> 
1881. Pasteur discovered the same organism in the saliva of a child dead 
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o i lfrdrojjhobia in December, 1880,) and the priority of the discovery belongs 
to him, as his publication is dated, January, 1881. There was, however, no 
suspicion that this organism was concerned in the etiology of lobar pneu- 
nioniaj and it was not leally unti^ April, 1884,.that Fraenkel determined that 
the organism found by Sternberg and l’astcur in the saliva, and known as, the 
coccus of sputum septicaemia, was the most frequent germ in pneumonia. 

The organism is a somewhat elliptical, lance-shaped coccus, usually occur- 
, ring in pairs; hence the term diplococeus. It is readily demonstrated in cover- 
glass .preparations with the usual dyes and by the Gram method. About the 
• organism in the sputum a^mpsule can always be demonstrated. Its cultural 
aiuTBioIogical properties present many variations, for a consideration of which 
the student is referred to the text-books on bacteriology. Scarcely any pecul¬ 
iarity issconstant. A large number of varieties have been cultivated. Its 
kinship to Streptococcus pyogenes is regarded by many as very close, but the 
alkaliStsennn-water medium, containing inulin, recommended by His, serves 
to distinguish the pneumococcus from the streptococcus. 

Dislxihrdion imltiie Body. —In the bronchial secretions and in the affected 
l u n g tlic pneumococcus is readily demonstrated in smears, and in the latter 
in sections. By using large quantities of blood (3 to 0 cc.) diluted over 
twelve times with a liquid culture medium, preferably broth, Kinsey was able 
to isolate the pneumococcus from the blood during life in 19 of 25 cases. 

(b) Pneotioco(Pcs Under Other Condition's.—(1) In the Mouth .— 
The studies of the New York Pneumonia Commission have shown that the 
pneumococcus' is present in the months of a large proportion of healthy indi¬ 
viduals, the various observers giving 80 to 90 per cent of positive results. 
The virulence is not always uniform, and Lnngcope and Fox were able to show 
•that the saliva of the same individual increased in virulence during the winter 
months. Some persons always harbor a virulent variety. Buerger at the Mt. 
Sinai Hospital studied the communicability of the orgiiflism from one person 
to another, and it was found repeatedly that normal individuals—i. e., per¬ 
son- in whose mouths tin; pneumococcus was proved by repeated examinations 
to be absent—acquired the organisms by association with cases of pneumonia, 
or with Wealthy persons in whose saliva pneumococci were present- 

(2) Outside the Body. —The viability of the pneumococcus is not great. 
It has been found occasionally in the dust and sweepings of rooms, but Wood 
has shown (New York Commission Report) that the germs exposed to sun¬ 
light die in a very short time—an hour and a half being the limit. Tn moist 
sputum k^it in a dark room the germs lived ten days, and in a badly ven¬ 
tilated room in which a person with pneumonia coughed, the germs suspended 
to the air retained tljeir vitality for several houYs. 

(3) The Pneumococcus in Other Disposes. —The organism is very widely 
distributed, and occurs in many conditions other than croupous pneumonia. 
An acute. septiceemia without local lesion may occur, resembling the typhoid 
septicromia. already described. In a enso reported bv Townsend, a girl, aged six, 
Itod pain in the abdomen, vomiting, and a temperature of 104.2°. There 

no exudate in the throat. She died thirty hours after the onset of the 
B . Vlll ptoms. There was found a general infection with the pneumococcus in 
olon.t, lungs, gpleen, and kidneys. As Rosenau has shown, a bacteriamiio may 
P r °t ede the development of the local lesion in the lungs. In terminal infec - 
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tions the pneumococcus plays antimportanl role. Flexner found it fdur times 
in apute peritonitis, eleven times in acute pericarditis, live times in acute eudo- 
carditis, and three times both in pleurisy and in acute meningitis. 

The germ has been associated with wide-spread epidemics of catarrh of 
the upper air passages, pneumococcus catarrh, almost like influenza, and some¬ 
times with gastro-intestinal disturbances. 

An extraordinary number of local affections are due to the pneumococi us. 
It is a common cause of the primary and secondary 'broiudut*puAuawutii*. 
Infection of the accessory nasal sinuses is most important. Darling found 
them involved in 93 per cent of all pneumococcus infections coming to autopsy 
at Panama. Meningitis may be associated with pneumonia or endocarditis, 
but the so-called primary pneumococcus meningitis is almost always secondary 
to sinus infection, 90 per cent in 35 cases (Darling). Pericarditis,*enduiur- 
ditis, empyema, peritonitis, arthritis, conjunctivitis, otitis may be primary 
infections with this ubiquitous germ. . , 

(c) Bacillus pxeuuonijj of Fuikola.noku.—T his is a larger organism 

than the pneumococcus, and appears in the form of plum]), short rods, it abo 
shows a capsule, but presents marked biological and cultural differences from 
Fraenkel’s pneumococcus. It occurred in 9 of AVeichselbaunTs 129 cases. It 
may cause broncho-pneumonia and other affections, but probably is not a 
cause of genuine lobar pneumonia. The exudate in pneumonias caused by 
this bacillus is usually more viscid and poorer in fibrin than that in diplo- 
coccus pneumonias. * 

(d) Other Organisms.—V arious bacteria may be associated with tlw 
pneumococcus in lobar pneumonia, the most common of these being Strep¬ 
tococcus pyogenes, the pyogenic staphylococci, and Fi>iedlhndcr’s pneumo- 
bacillus; but while these latter may cause broncho-pneumonias, they lane 
not been satisfactorily demonstrated to be other" than secondary invaders 
in lobar .pneumonia.--Likewise the pneumonias caused by Bacillus typham-. 
Bacillus diphtheria, and the influenza bacillus are not to be identified with 
true lobar pneumonia. 

C llJUdfllly , the infectious nature of pneumonia was recognized long before 
we knew anything of the pneumococcus. Among the features whidi favored 
this view were the following: first, the disease is similar to otherTOfections 
incite mode pf outbreak. It may occur in endemic form, localized in certain 
houses, in barracks, jails, and schools. As many as ten occupants of one house 
have been attacked. I have seen three members of a family consecutively 
attacked with a most malignant type of pneumonia. Among the more remark¬ 
able endemic outbreaks is that reported by W. B. Hodman, of Frankfort. K.v- 
In a prison with a population of 735 there occurred intone year 118 cases of 
pneumonia with 25 deaths. The disease may assume epidemic proportions. In 
the Middlesborough epidemic, so carefully studied bv Ballard, there were dS3 
persons attacked, with a mortality of 21 per cent. During some years pneu¬ 
monia is so prevalent that it is practically pandemic. Direct 'contagion I s 
suggested by the fact that a patient in the next bed to a pneumonia case nuw 
take the disease, or 2 or 3 cases may follow in rapid succession in a ward. B 
is very exceptional, however, for nmscs or doctors to. Jbe attaoked. 

Secondly, as in other acute infections, the constitutional symptoms may 
bear nojproportion whatever lolhe severity, of the local lesion.' As is well 
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knolra, S patient may have a very small apex pneumonia which does not seri- 
ouslxjmpair the breathing capacity^ but which may be accompanied wit& the 
niost intense toxic features. 

Thirdly, the clinical course | the disease is that of an acute infection. 
It is the very type of a self-limited disease, running a, definite cycle in a 
way seen only in infectious disorders. 

Conditions Favoring Infection. —Some have already boon* ref erred to, but 
of many we are still ignorant. The one all-important fact, emphasized by 
the work of the New York Commission, is that a majority of us harbor the 
germ in mouth or nose or throat. It has been shown that the virulence varies 
at different periods, and with this may be associated the well-known seasonal 
prevalence of the disease. Some individuals are less resistant, and in no 
other acute disease may so many successive attacks occur in the same person. 
It is notorious that the negro race in the T.'nited States, in Panama, and in 
South Africa shows an extreme susceptibility; on the other hand.'the Chinese 
in the South African compounds show an extraordinary resistance to the 
disease (Porter). Probably for each one of us it is a battle between the 
degree of resistance and the virulence of the organism which we harbor. A 
catarrh of the upper air passages, exposure, alcoholism, etc., weaken the 
defences, and give the ever-present enemy a chance, either for a frontal attack 
in the lungs, in an acute pneumonia, or to make a flanking assault on some 
unprotected region, causing a peritonitis, otitis, sinusitis, etc. 

Immunity and Serum Therapy. —The pneurflocomis docs not produce in 
arijfjtiaj cultures any strong, soluble toxin analogous to the diphtheria toxin 
nr the tetanus toxin, but its poison is contained within the bacterial cells, 
front w hich i t may be extracted in various ways, or it may be set free from 
the (lead or degenerated cocci. The possibility that the pneumococcus may 
secrete a soluble toxin in fhe infected human or animal body may be admitted, 
but of this there is no conclusive demonstration. Bj—the use of living or 
dead pneumococci or their extracts, animals may be vaccinated against this 
organism, so that their blood-serum is capable of protecting susceptible ani¬ 
mals against many times the minimal fatal dose of the virulent pneumococcus. 
Strong matedive serum has thus been obtained from rabbits, torses, asses, 
rows, an W other animals subjected to repeated inoculations with dead and liv¬ 
ing cultures of tire pneumococcus. This specific serum is neither antitoxic 
nor bactericidal. Metelmikoff believes that it acts by stimulating the leuco¬ 
cytes to ingest and destroy the pneumococci, but A. E. Wright and Douglas 
have shown that the protective constituent, which they call an opsonin, enters 
into chemical combination with the cocci, rendering them thereby more read¬ 
ily engulfed and digested by the phagocytes. ‘Neufeld and ltimpau have 
readied a similar conclusion as to the mode of action of this immune serum. 
■M. Wassermann finds that the specific protective substances are formed in 
the hone-marrow, and thence distributed to the blood. There is evidence that 
similar specific substances are produced in human beings infected with this 
0r Kanism, and the crisis of pneumonia is explained by the formation and accu¬ 
mulation of these substances in the body. 

Many trials have been made of the curative value of antipneumococcic 
s^rum in the treatment of pneumonia, the serum made by Pane having been 
must extensively employed. Thus far it has not been shown that this serum 
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influences in anv marked dcgreot the course of the disease in man. Paskler 
claims to have observed favorable results from the use of a polyvalent serum 
prepared according to a method devised bv Bonier, and he advocates its 
employment especially in patients with symptoms of scveie infection. 

Morbid Anatomy—Since the time of Lacnnec, pathologists have recog. 
nized three stages in the intlamed lung: engorgement, red hepatization, and 
gray hepatization. 

1 I n the stage of engorgement the lung tissue is deep*red in color, firmer 
to the touch,°and more solid, and on section the surface is bathed with 
blood and scrum. It still crepitates, though not so distinctly as healthy lung, 
and excised portions float. The air-cells can be dilated by insufflation from 
the bronchus'. The. capillary vessels are greatly distended, the alveolar epi¬ 
thelium swollen, and the air-cells occupied by a variable number Of blood- 
corpn-eles and detached alveolar cells. [» the stage of red hepatization the 
lung tis-iie is .solid, firm, and airless. If thy entire lobe is involved it looks 
voluminous, and shows indentations of the ribs. On section, the surface i- 
drv. reddish-brown in color, and has lo-t the deeply congested appearance 
of the first stage. One of the most remarkable features is_Lhe, friability: in 
striking contrast to the healthy lung, which is torn with ditlieulty. The sur¬ 
face has a granular appearance due to the' fibrinous plugs filling (he air-cells. 
The distinctness of this appearance varies greatly with the size of the alveoli, 
which are about 0.10 mm. in diameter in the infant. 0.15 or 0.1(5 in the adult, 
and from 0.20 to 0.25 in old age. On scraping the surface with a knife a 
reddish viscid serum is removed, containing small granular masses. The 
smaller bronchi often contain fibrinous plug'. If the lung has been removed 
before the heart, it is not uncommon to find solid moulds of clot filling the 
blood-ve"els. Microscopically, the air-cells are seen to he occupied by coagu¬ 
lated fibrin in the mo-lies of which are red blood-corpuscles, mononuclear and 
polynuclear lCucoeyte^eand alveolar epithelium. The alveolar walls are inlil- 
trated and leucocytes are -ecu in the interlobular tis su es, fover-glass prepa¬ 
rations from the exudate, and thin sections show, ii^a rule, the diplmou-i 
already referred Ip, many of which are contained within cells. Staphvloceei 
and streptococci may also be seen in some eases. In the stage of gray liep'ilr.ii- 
tion the tissue has changed from a reddish-brown to a grayish-while color. 
The. surface .is moister. the exudate obtained on scraping is more turbid, the 
granules in the acini are less distinct, and the lung tissue is still.more friahle. 
The air-cells are densely filled with leucocytes, the fibrin network and the 
red blood-corpuscles have largely disappeared. A more advanced condition 
of gray hepatization is that known as purulent in/illratmn, in which the lung 
tissue is softer and bathed with a purulent fluid. Smuil abscess cavities may 
form, and by their fusion larger ones, though this is a rare event in ordinary 
pneumonia. 

Resolution. —The changes in the exudate which lead to its resolution aw 
due to an autolytic digestion by proteolytic enzymes which arc present nnivlt 
more abundantly in gray hepatization than in the preceding stage. Tim dis¬ 
solved exudate is for the most part excreted by the kidneys. By following dm 
nitrogen excess in the urine the progress of resolution may be followed .uni 
even an estimate formed of the amount of the exudate thus eliminated. In 
a study, from my clinic II. W. Cook found in cases of delayed resolution Hmt 
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the Aitro&en excess in the urine (4hich persisted until the lung was clear) 
lias very large, and he suggests thabdelayed resolution may really be a matter 
of continued exudation. , 

General Details of Hie Morbio} Anatomy .—In 100 autopsies, made by me 
at the General Hospital, Montreal, in 51 cases the right lung was affected, in 
32 the left, in 17 both organs. In 27__easgs the entire lung, with the excep¬ 
tion. perhaps, of a narrow margin at the apex and anterior border, was con¬ 
solidated. In 31 casks, the lower lobe alone was involved; in 13 cases, the 
upper lobe alone. When double, the lower lobes were usually affected together, 
but ill three, instances the lower lobe of one and the upper lobe of the other 
were attacked. In 3 cases, also, both upper lobes were affected. Occasion¬ 
ally the disease irtvolves the greater part of both lungs; thus, in one instance 
the left otgan with the exception of the anterior border was uniformly hepa- 
tizeil. while the right was in the stage of gray hepatization, except a still 
smaller portion in the onrrespoujljng region. In a third of the cases, red and 
, gra\ hepatization existed together. Tn 22 instances there was gray hepatiza- 
! turn. As a rule the unaffected portion of the lung is congested or (edematous. 

I When the greater portion of a lobe is attacked, the uninvolved part may be in 
a -t.ite of almost gelatinous (edema. The unaffected lung i' usually congested, 
particularly at the posterior part. This, it 11111-1 be remembered, may bo 
largely due to post-mortem subsidence. The iinintlumed portions are not 
always congested and (edematous. Tin* upper lobe may be dry and bloodless 
wlicii the lower lobe is uniformly consolidated. The average weight of a 
normal lung is about lino grammes, while that of an inflamed organ may be 
.51 mi. 2.000, or even 2.500 grammes. 

The bronchi contifin. as a rule, at the time of death a frothy serous fluid, 
nrelv the tenacious mucus so characteristic of pneumonic sputum. The 
nit on.- membrane is usually reddened, rarely swollen. In the affected areas 
lie smaller bronchi often contain fibrinous plugs. whieh'*tiiay extend into the 
tiger tidies, forming perfect easts. The bioiultial glands are swollen and 
iiai even be soft and^mlpy. The pleural surface of the inflamed lung is 
nvnviably involved when the process becomes superficial. Commonly, there 
s only a thin sheeting of exudate, producing slight turbidity of the mem- 
ii'tiiie \n only two of the hundred instances the pleura was not involved. 
In slime cases the fibrinous exudate may form a creamy layer an inch in tliick- 
tc" A serous exudation of variable amount i- not uncommon. 

Lesions in Other Organs.— The heart, particularly its right chamber, is dis¬ 
tended with firm, tenacious eoagula. which can be withdrawn from the vessels 
K dendritic moulds. In no other acute disease do wo meet with eoagula of 
'iicli solidity. The spleen is often enlarged, though in only 35 of the 100 
e ? M '' "as the weight above 2<>0 grammes. The kidneys show parenchymatous 
welling, turbidity of the cortex, and. in a very considerable proportion of the 
ca-i.-—25 per cent—chronic interstitial changes. 

i’'1'irarJUis is not infrequent, and occurs more particularly with pneu- 
1 "°iua of the left side and with double pneumonia. In 3 of the 100 autop- 
s *''' n was present, and in t of them the lappet of lung overlying the peri- 
tai'dnim with its pleura was involved. ; Eiidoiiinlilis is more frequent and 
%11 'i'ed in 16 of the 100 cases. I 11 5 of these the endocarditis was of the 
8u "ple character; in 11 the lesions were ulcerative. Of 209 eases of malig- 
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nant endocarditis which I collected fromlthe literature, 54 occurred* in pneu¬ 
monia. Kanthack found an antecedent pneumonia in 14.2 per cent of ea«s 
of infective endocarditis. In the recent figures collected by E. F. Wells, of 
.517 fatal cases of acute endocarditis, 22.3 per cent were in pneumonia. It ls 
more common on the left than on the right side of the heart. Of 61 of a ■ 
series of 107 cases of endocarditis in Professor Welch’s laboratory in which 
cultures were made, pneumococci were found in 21. Tn 7 of the cases there 
was a general pneumocoecie infection. Myocarditis and* fatty degeneration «{• 
the heart may be present in protracted eases. 

Meningitis, which is not infrequent, may be associated with malignant 
endocarditis. It was present in 8 of the 100 autopsies. Of 20 cases of menin¬ 
gitis in ulcerative endocarditis 15 occurred in pneumonia. The meningiti- is 
usually of the convex. .* 

Croupous or diphtheritic inflammation may occur in other parts. A croup¬ 
ous colitis , as pointed out by Bristowe, is pot very uncommon. It occurred 
in 5 of my 100 post mortems. It is usually a thin, flaky exudation, mu-t 
marked on the tops of the folds of the mucous membrane. In one case there 
was a patch of croupous gastritis, covering an area 2 by 8 cm., situated to the 
left of thfe cardiac orifice. 

The liver shows parenchymatous changes, and often extreme engorgement 
of the hepatic veins. 

Symptoms.— Course of the Disease ix Typical Cases. —We know hut 
little of the incubation period in lobar pneumonia. It is probably very short. 
There are sometimes slight catarrhal symptoms for a day or two. As a rule, 
the disease,sets in abruptly with a severe chill, which lasts from fifteen to 
thirty minutes or longer. In no acute disease is an initial chill so eon-tunt 
pr so severe. The patient may be taken abruptly in the midst of his work, or 
-way awaken out of a sound sleep in a rigor. The temperature taken during 
the chill shows thatrthe fever has already begun. If seen shortly after the 
onset, the patient has usually features of an acute fever, and complains of 
headache and general pains. Within a few hours there is pain in the -ide, 
often of an agonizing character; a short, dry, painful cough begins, and the 
respirations are increased in frequency. When seen on the second or third 
day, the picture in typical pneumonia is more distinctive than that prc-enled 
by any other acute disease. The patient lies flat in bed, often on the allVci'd 
side; the face is flushed, particularly one or both cheeks; the breathing is 
hurried, accompanied often with a short expiratory grunt; the ala; nasi dilute 
with each inspiration; herpes is usually present on the lip^ or nose p the eyes 
are bright, the expression is anxious, and there is a frequent short cough 
which makes the patient wince and hold his side.* The expectoration is 
blood-tinged and extremely tenacious. The temperature may be 10-1 nr 
105°. The pulse is full and bounding and the pulse-respiration ratio in" 1 ' 1 
disturbed. Examination of the lungs shows the physical signs of consolida¬ 
tion—blowing breathing and fine rales. After persisting for from seven tc 
ten days the crisis occurs, and with a fall in the temperature the patient p""® 
from the condition of extreme distress and anxiety to one of compand''"' 
comfort. 

Special Feature !.—The fever rises rapidly, and the height may be I" 1 ' ” 
105° within twelve hours. Having reached the fastigium, it is remark:' 1 '!, 
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constant.* Often the two-hour temperature chart will not show for two days 
more than a degree of variation. In children and in cases without chill the 
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Chart X.—Fever, Pulse, and Respiration in Lobar Pneumonia. 


is more gradual. In old persons and in drunkards the temperature range 
* lower than in children and in healthy individuals; indeed, one occasionally 
with an afebrile pneumonia. 
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The Cbisis— After the fevjpr has pvjrsisted for from five to nine or ion 
days there is an abrupt drop, known aS ,tli<> crisis, which is one of the-mM 
characteristic features of the disease. The day of the crisis is vamble. It 
is very uncommon before the third day, ajpl rare after the twelfth. 1 
seen it as^early as the third day. From the time of Hippocrates it has 
thought to be'more frequent on the uneven days, particularly the fifth and 
seventh A ^critical rise of a degree or two may occur. In one ca-e the 
temperature rose from 105° to nearly 101°. and then in a few hours tell to. 
normal. Not even after the chill in malarial fever do we see such a prompt 

The usual time is fro 


tave 

iivi^ 


five to twelve 
eight deems 


Ion as 


and rapid drop in the temperature. The usual ume is irout: 
hours, but often in an hour there may occur a tall of six dr 
(S. West). The temperature may be -abnormal after the crisis, §- 
96° or 9'° Usually there is an abundant sweat, and the patient .sink- into 
a comfortable sleep. * The day after the crisis there may be a slight «hUQ! "'“I 
rise A vmulo-crim is not very uncommon, in which on the fifth or mmIi 
day the temperature drops from 1(11° or l<»8° to 103°. and then rises again. 
When the fall takes place gradually within twenty-ftmr hours it is called a 
protracted crisis. If the fever persists beyond the twelfth day, the fall is 
likely to be by lysis. In children this mode of termination is common, and 
occurred in one-third of a series of 183 cases reported by Morrill. Occasion¬ 
ally in debilitated individuals the temperature drops rapidly just before death* 
more frequently there i- an ante-mortem elevation. In eases of delayed reso¬ 
lution the fever may per-ist for -ix or eight weeks. The crisis is the mo-t 
remarkable single phenomenon of pneumonia. \\ ith the fall in the fever dm 
respirations become reduced almost to normal, the pulse slows, and the patient 
passes from perhaps a state of extreme hazard and distress to one of -atVty 
and comfort, and yet, so far as the physical examination indicates, them is 
with the crisis no special change in the local condition in the lung. 

Paix. —There yearly a sharp, agonizing pain, generally referred m tin’ 
region of the nipple or lower axilla of the affected side, and much aggravated 
on deep inspiration and on coughing. It.is associated, os Aret.eus rem.uk-, 
with involvement of the pleura. It is absent in central pneumonia, and uuuh 
less frequqfit in apex pneumonia. The pain may be severe enough to rojinrc 
a hypodermic injection of morphia. As has been recognized for m"l' 
years, the pain may be altogether abdominal, either central or in the n-M 
iliac fossa, suggesting appendicitis. Crozer Griffith, enlling attention m dir 
frequency of the simulation in children, reports 8 cases, and has coll"to 
34 cases from the literature, many in adults. The operation for appendtcita 
has been performed. 

T)yspx (ka is an almost constant feature. Even eajly in the disense the r* 
pirations may be 30 in the minute, and on the second or third day bciioii 
40 and 50. The movements are shallow, evidently restrained, and 1 1 j 1 
patient is asked to draw a deep breath he cries out with the pain. Expirah" 
is frequently interrupted by an audible grunt. At first with the m< i’" 1 ' 1 
respiration there may be no sensation of distress. Later this may be I" 1 " 1 ' 1 
in a marked degree. In children the respirations may be 80 or e'en I 11 ' 
Many factors .combine to produce the shortness of breath—fthc pain m 1 
sfde,'the toxaemia, the fever, and the loss of function in a considerable an 
of the lung tissue. Sometimes there appear to be nervous factors at "° r 
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Thf^t it.does not depend upon the consolation is shown by the fact that 
after the crisis, without any change in the local condition of the lung, the 
number of respirations may drop to normal. The ratio between .the respira¬ 
tions and the pulse may be 1 tol2 or even 1 to 1.5, a disturbance rarely -o 
marked in any other disease. 

Cough. —This usually comes on with the pain in the side, and at first is 
‘eh}’, hard, and without any expectoration. Later it becomes Very characteri- 
tic—frequent, short,,restrained, and associated with great pain in the side, 
'in old persons, in drunkards, in the terminal pneumonias, and sometimes in 
young childrm, there may be no cough. After the crisis the cough usually 
becomes mucSpeasier and the expectoration more easily expelled. The cough 
is sometimes persistent, continuous, and by far the most aggravated and dis¬ 
tressing symptom of the disease. Paroxysms of coughing of great intensity 
after the crisis suggest a pleural exudate. 

Sputum. —A brisk haemoptysis may be the initial symptom. At first the 
sputum may be mucoid, but usually after twenty-four hours it becomes blood- 
tinged, viscid, and vqjgr tenacious. At first quite red from the unchanged 
blood, it gradually becomes rusty or of an orange yellow. The tenacious 
viscidity of the sputum is remarkable: it often 1ms to be wiped from the lips 
of the patient. When jaundice is present it may be green or yellow. In low 
types of the disease the sputum may lie fluid and of a dark brown color, 
resembling prune juice. The amount is very variable, ranging from loo to 
300 cc. in the twenty-four hours. In lot) ea-es m my clinic studied by Emer¬ 
son, in 10 there was little or no sputum; in 152 it was typically ru-tv; in 53 
blood-streaked; in 3 eases the sputum was very bloody. In children and very 
old people there may lie no sputum whatever. After the crisis the quantity 
variable, abundant in some eases, absent in others. 

Microscopically, the sputum consists of'leucocytes, mucus corpuscles, red 
lood-eorpuseles in all stages of degeneration, and brqnehial and- alveolar 
fithelinm. Iliematoidin crystals are occasionally met with. Of miero-organ- 
ins the pneumococcus is usually present, and sometimes Friedlander's bacillus 
ad the influenza bacillus. Very interesting constituents are small cell moulds 
f the alveoli and the fibrinous easts of the bronchioles; the latter may be 
3r .v plainly visible to the naked eye. and sometimes may form good-sized 
endritic casts. Chemically, the expectoration is particularly rich iu calcium 
blonde. 

Physical Signs. — Inspection. —The position of the patient is not eon- 
tant. He usually rests more comfortably on the affected side, or lie is propped 
P with the spine •curved toward it. Orthopiuva is rare. 

In a small lesion no differences may lx- noted between the sides: a- a 
movement is tnucli less on the affected side, which may look larger. 
Lth involvement of a lower lobe, the apex on the same side may show greater 
W'l'inent. The compensatory increased movement on the sound side is *oiue- 
'nies very noticeable even before the patient's chest is bared. The intercostal 
Pti 1 ' s are not usually obliterated. When the cardiac lappet of the left upper 
i involved there may lie a mnrked increase in the area of visible cardiac 
Ration. • Pulsation of the affected lung may cause a marked movement of 
, e chpstjrall (Graves). Other points to be noticed in the inspection are the 
gurney of the respiration, the action of the accessory muscles, such as the 
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Btemo-cleido-mastoids and scaleiy, and th<J dilatation of the nostrils with each 
inspiration. » 

Mensuration mav show a definite increase in the volume at the side,! 
affected, rarely more, however, than 1 or 1 Ji cm. 1 

Paltation. —The lack of expansion on the affected side is sometimes more 
readily perceived by touch than by sight. The pleural friction m ay,be felt. 
On asking the phtient to count, the voice fremitus is greatly increased in com¬ 
parison with the corresponding point on the healthy sidtx It is to be remcm-, 
bered that if the bronchi are filled with thick secretion, or if, in what is 
known as massive pneumonia, they are filled with fibrinous exudate, the tac¬ 
tile fremitus may be diminished. It is always well to ask the patient to cough 
before testing the fremitus. 

Percussion.-s-Iu the stage of engorgement the note is higher pitched and 
may have a somewhat tympanitic quality}' the so-called Shade's resonance. 
This can often be obtained over the lung tissue just above a consolidated area. 
L. A. Conner calls attention to a point which*nll observers must have noticed, 
that, when the patient is lying on his side, the percussion at the dependent 
base is ,£ deeper and more resonant than that, of the upper side,’’ which by con¬ 
trast may seem abnormal, and there may even lie a faint tubulabdoment added 
to the vesicular breathing on the compressed side. . When the lung is hepu- 
tized. the percussion note is dull, the quality varying a good deal from a note 
which has in it a certain tympanitic quality to one of absolute flatness. There 
is not-iha-wooden flatness of effusion and the sense of resistance is not so great. 
During resolution the tympanitic quality of the percussion note usually re¬ 
turn.-. For weeks or months after convalescence there may be a higher- 
pitched note on the affected side. Win trich’s change ip the percussion note 
when the mouth is ojien may lie very well mnrke^n pneumonia of the upper 
lobe. Occasionally there is an almost metallic quality over the consolidated 
area, and when thi^exists with a very pronounced amphoric quality in the 
breathing the presence of a cavity may bo suggesjpd. In doep-seated pneu¬ 
monias there may be for several days no change in the percussion note. 

Auscultation.— Mpjjot. suppressed breathing in the affected part is often 
a marked feature in the early stage, and is always suggestive. Only in a few 
cases is the breathing harsh or puerile. Tory early there is heard at the end 
of inspiration the fine crepitant rale, a series of minute cracklings heard close 
to the ear, and perhaps not audible until a full breath is drawn. This is prob- 
aHly~n fine pleural crepitus, as J. B. learning maintained; it is usually be¬ 
lieved to be produced in the air-cells and finer bronchi by the separation of 
the sticky exudate.f_JnJhe.stage of red hepatization and when dulness is well 
defined, the.respiratiou is* tubular, similar to that hjard in health over the 
larger bronchi. It is heard first with expiration (a point noted by James 
Jackson, Jr.), and is solffifitlof low pitch. Gradually it becomes more in¬ 
tense, and finally presfenfs~ah Intensify unknown in any other pulmomui 
affection—of high pitch, perfectly dry, and of equal length with’inspirntioi 
and expiration':"' Tt'Ts simply the propagation of the laryngeal and trachea 
Jsounds through the bronchi and the consolidated lung tissue. The perinea 
oility of the bronchi is essential to its production. ^Tubular breathing is ab«!» 
inthe excessively rare cases of massive pneumonia in which the larger brunet 
are completely filled with exudation. /Ijfhen resolution begins mucous rail 
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gf■ all siaes can be heard. At first, they are f small and have been called the 
^dux-ctepilus.*, The voice-sounds tjnd the expiratory grunt are transmitted 
through the consolidated lung with great intensity. /This bronchophony may 
have a curious nasal, quality, to -trhich the term icgophony has been given. 
There are cases in which the consolidation is deeply seated—so-called central 
pneumonia, in which the physical signs are slight or even absent, yet the 
cough, the rusty expectoration, and general features make the diagnosis 
.certain. 

Ciroulatory Symptoms.—During the chill the pulse is small, but in the 
succeeding fever it becomes full and bounding. In cases of moderate severity 
it ranges from 100 to 116. It is not often dicrotic. Tn strong, healthy indi¬ 
viduals and in children there may be no sign of failing pulse throughout 
the attack. With extensive consolidation the left ventricle may receive a 
very much diminished amount, of blood and the pulse in consequence may 
Ik* small. In the old and feeble it may he small and rapid from the outset. 
The pulse may be full, soil, *Sry deceptive, and of no value whatever in 
prognosis. 

Blood PREssntE. —During the first few days there is no change. The 
extent of involvement seems to have Do effect upon the peripheral blood pres¬ 
sure. In the Toxic eases the pressure may begin to fall early; a drop of 15-20 
mm. Hg. is perfectly safe, but a progressive full indicates the need of stimula¬ 
tion. A sudden drop is rarely seen except just before death. A slow, gradual 
fall of more than 20 mm. ilg. means eardio-vascular asthenia, and calls for an 
increase in the stimulation. The crisis has no effect on the blood pressure. 
The heart-sounds are usually loud and clear. During the intensity of the fever, 
particularly in children, bruits are not uncommon both in the mitral and in 
the pulmonic areas. The^eond sound over the pulmonary artery is accen¬ 
tuated. Attention to this sign gives a valuable indication as to the condition 
of the lessor circulation. With distention of the right chambers and failure 
of the right ventricle to §mpty itself completely the pulmonary second sound 
becomes much less distinct. When the right heart is engorged there may be 
an increase in the dulnc«s to the right of the sternum. With gradual heart 
.weakness and signs of dilatation the long pause is greatly shortened, the 
sounds approach each other in tone and have a fictal character (etuhryo- 
cardia). 

There may be a sudden early collapse of the heart with very feeble, rapid 
pulse and increasing cyanosis. 1 have known this to occur on the third day. 
E'en when these symptoms are very serious recovery may take place. In 
other instances without any special warning death may occur even in robust, 
previously healthy men. The heart weakuess may lie due to paralysis of the 
raso-motor centre an<? consequent lowering of the general arterial pressure, 
flic soft, easily compressed pulse, with the gray, ashy facies, cold hands and 
the clammy perspiration, and the progressive prostration tell of a toxic 
action on the vaso-motor centres. Endocarditis and pericarditis will be eon- 
81 (luted under complications. 

Blood, —Ana; mi a is rarely seen. Bollinger has called attention to an 
°ligu*inia due to the large amount of exudate. A decrease in the red cells may 
°ceur at the time of the crisis. There is in most cases a leucoeytosis, which 
appears early, persists, and disappears with the crisis. The leucocytes may 
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, , Tom 12000 to 40,000 or even >100,000 per cubic millimetre. The 
number from w *\>, . r ,, f i r0D j n the fever, particularly 

Ml in the leucocytes..often «U tta eo inci.l,,’, 

when resolution is delayed. thefleucocvtes The leucocytosia bears 



Chart XI. 


tosis may be absent, and in any case the continuous absence may be ^ ^ 

an unfavorable sign. A striking feature in the blood-slide A the ne ^ 

density of the fibrin network. This corresponds to the> great Th 

fibrin rlnr-proportion T jpj a f from 4 to 10 parts per . tho usa^.- 
Mn^.pUteL are greatly ijimam. 
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Digektive Organs, —The tongue! is white* and furred, and in severe toxic 
eases rapidly becomes dry. Vomiting is not uncommon at the onset in chil¬ 
dren. The appetite is lost. Constipation is more common than diarrhoea. 
A distressing and sometimes dangerous symptom is meteorism. Fibrinous, 
pneumococcic exudates may""occur in the conjunctiva-, nose, mouth, prepuce, 
and anus (Cary). The liver may be depressed by the large right lung, or 
enlarged from the engorged right heart, or as a result of the infection. The 
spleen is usually enlarged, and the edge can be felt during a deep inspiration. 

Skin.—Among cutaneous symptoms one of the most interesting is the 
association of herpes with pneumonia. Not excepting malaria, we see labial 
herpes more frequently in this than in any other disease, occurring, as it 
does, in from 12 to 40 per cent of the cases. It is supposed to lie of favorable 
prognosis* and figure* b^ye been'quoted in proof of this assertion. It may 
also occur on the genitals,#dn<^. anus. Its significance and relation to 

the disease are unknownl.* At th#wfoght of the disease sweats are not common, 
but at the crisis they may? be prp{jfe. Redness of one cheek is a phenomenon 
long recognizotLin connection. ijS pneumonia, and is usually on the same 
side as the diW^h A diffitdetrajuiema is occasionally seen, and in rare cases 
purpura. JamHke is refer&jEitiJamong the complications. 

Urine.—Eany in the yRseaSff it present-, the usual febrile characters of 
high color, high specific gravity, and increased acidity. A trace of albumin 
is very common. There may be tube-casts, and in a few instances the exist¬ 
ence of albumin, tube-easts, and blood indicates the presence of an acute 
nephritis. The urea and uric acid are usually increased at first, but may lie 
much diminished before the crisis, to increase greatly with it,- onset. Robert 
Hutchison’s researches show that a true retention of chlorides within the 
body takes place, the average amount being about 2 grams daily. It is a more 
constant feature of pneumonjl than of any other febrile disease, and this 
being the case, a diminution or the chlorides in the urine may be of value in 
the diagnosis from pleurisy with division or empyema. It is to be remem¬ 
bered that in dilatation of the stomach chlorides may be absent. Haematuria 
is a rare complication. 

Cerebtal Symptoms.—Headache is common. In children convulsions occur 
frequently at the outset. Apart from meningitis, which will be considered 
separately, one may group the cases with marked cerebral features into— 
First, the so-called cerebral pneumonias of children, in which the disease 
*ts in with a convulsion, and there art- high fever, headache, delirium, great 
irritability, muscplar tremor, and perhaps retraction of the head and neck, 
trie diagnosis of meningitis is usually made, and the local affection may be 

overlooked. 

Secondly, the cases with maniacal symptoms. These mav occur at the 
Ter f outset, and I once performed an autopsy on a case in which there ( was 
Oo suspicion whatever that the disease was oilier than acute mania. The 
°nse physician should give instructions to the nurses io watch such eases 
very carefully. On March 22. 1894, a patient who had been doing very well, 

I b the exception of slight delirium, while the orderly was out of the room 
°r,a few moments, got up, raised the window, and jumped out, sustaining 
fracture of the leg and of the upper lumbar vertebrae, of which he died. 
Thirdly, alcoholic cases with the features of delirium tremens. It should 
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be an invariable rule, even if fever be notj present, to examine the lungs in a 
ease of mania a potu. 

Fourthly, cases with toxic features, respmbling rather those of ujtemia. 
Without a chill and without cough or pain* in the side, a patient may ha\e 
fever, a little shortness of breath, and then gradually grow dull mentally, and 
within three days be in a condition of profound toxaemia with low, muttering 
delirium. 

It is stated that .apex pneumonia is more often accompanied with se\ ere' 
delirium. Occasionally the cerebral symptoms occur immediately after the 
crisis. Mental disturbance may persist during and after convalescence, and 
in a few instances delusional insanity follows, the outlook in which i. 
favorable. 

Complications.—Compared with typhoid fever, pneumonia has* but few 
complieations and still fewer sequelae The most important are the fol¬ 
lowing : " *• 

Pleurisy is an inevitable event when the inflammation reaches the surface 
of the lung, and thus can scarcely he termed a complication. But there are 
cases in which the pleuritic features take the first place—cases to which the 
term pleuro-pneumonia is applicable. The exudation may be scro-fibrinou- 
with copious effusion, differing from that of an ordinary acute pleurisy m 
the greater richness of the fibrin, which may form thick, tenacious, curdy 
layers. Pneumonia on one side with extensive pleurisy on the other is some¬ 
times a puzzling complication to diagnose, and an aspirator needle may lie 
required to settle the question. Empyema is one of the most common com¬ 
plications, and has of late increased in frequency. During the eight years. 
1883-’90, there were at Guy’s Hospital ' cases of empyema among -145 cast's 
of pneumonia, while in the eight years. 1891-98, there were 38 cases among 
896 cases of pneumonia (Ilale White). Influenza may be responsible for the 
increase. The pneumococcus i- UMtally present; in a few the streptococci!-, 
in which case the prognosis is not -o good. Recurrence of tins fever after the 
crisis or persistence of it after the tenth day, with sweats, leucoeytosis. and 
perhaps an aggravation of the cough, are -u-picious symptoms. The dulne-s 
persists at the base, or may extend. The breathing is feeble and there are no 
rales. Such a condition may be closely simulated, of course, by the thickened 
pleura. Exploratory aspiration may settle the question at once. There arc 
obscure eases in which the pus ha- been found only after operation, as the 
collection may be very small. 

Pericarditis was present in 31 of 663 patients in my wards at the .Inhm 
Hopkins Hospital ((.'ha turd). It is often a terminal affair and ovcrlon'.id. 
The mortality is very high; 2!) of the til cases died? Pleurisy is an almost 
constant accompaniment, being present in 28 of the 29 autopsies in our series 
In only 3 cases was the effusion purulent and in large amount. 

Endocarditis. —The valves on the left side arc more commonly attacked, 
and particularly if the seat of nrterio-selerosis. It is particularly liable to 
attack persons with old valvular disease. There may be no symptoms indica¬ 
tive of this complication even in verv severe cast's, Tt may', howe'er- 
be suspected in cases (1) in which the fever is protracted and irregular: 
(2) when signs of septic mischief arise, such as chills and sweats; (3) "•hen 
flnbolic phenomena appear. The frequent complication of meningitis will 
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the endocarditis of pneumonia, which lias already been mentioned, gives 
prominence to the cerebral symptojns in these cases. The physical signs may 
be very deceptive. There are instances in which no cardiac murmurs have 
been heard. In others the occurience under observation of a loud, rough mur¬ 
mur, particularly if diastolic, is extremely suggestive. 

Thrombosis. —Ante-mortem clotting in the heart, upon which the old 
writers laid great stress, is very rare. Thrombosis in the peripheral veins is 
also uncommon. Tjvo cases occurred at my clinic, which have been reported 
by Steiner, who was able to collect only 11 cases from the literature. In. 27 
out of 32 cases which were fully reported, the thrombosis occurred during con¬ 
valescence. It is aimost alwavs in the femoral veins. A rare complication is 
embolism of one of the larger arteries. I saw in Montreal an instance of 
embolisgi of the femoral artery at the height of pneumonia, which necessitated 
amputation at the thigh. The patient recovered. Aphasia has been met with 
in a few instances, setting in abruptly with or without hemiplegia. 

Meningitis is perhaps tlmaTiiost -MMaplwHtt-ifm-vvf- pneumonia. It 

varies very much at different times and in different regions. My Montreal 
experience is rather exceptional, as 8 per cent of the fatal cases had this com¬ 
plication. It usually comes on at the height of the fever, and in the majority 
of the cases is not recognized unless, as before mentioned, the base is involved, 
which is not common. Occurring later in the disease, it is more easily diag¬ 
nosed. In some cases it is associated with infective endocarditis. The pneu¬ 
mococcus has been found in the exudate. 

Peripheral neuritis is a rare complication, of which several cases have been 
described. 

Gastric complications are rare. A croupous gastritis has already been 
mentioned. The croupous colitis may induce severe diarrhoea. 

Abdominal Pain. —It is by no means uncommon to have early pain, either 
in the region of the umbilicus or in the right iliac fossa, and a suspicion of 
appendicitis is arou-cil; indeed, a catarrhal form of Ifiis disease may occur 
coineidentlv with the pneumonia. In other instances so localized may the pain 
be in the region of the pancreas, associated with meteorism and high fever, 
that the diagnosis of acute hamiorrhagie pancreatitis is made. Such a case 
occurred in Februarv, 1005. in the wards of my colleague Dr. Ilalsted. The 
patient was admitted in a desperate condition, all the symptoms were abdom¬ 
inal, and the apex pneumonia was not discovered. Peritonitis is a rare com¬ 
plication, of which we have had only two or three instances. It is sometimes 
in the upper peritoneum, and a direct extension through the diaphragm. Tt 
is usually in the severer cases and not easy to recognize. In one case, indeed, 
in which there was a friction along the costal border, which we thought indi¬ 
cated a peritonitis. *it was communicated from the diaphragmatic pleura. 
Meteorism is not infrequent, and is sometimes serious. In some cases it may 
be due to a defect in the mechanical action of the diaphragm, in others to an 
acute septic catarrh of the bowels, or to a toxic paresis of the walls, occasion¬ 
ally to peritonitis. Jaundice occurs with curious irregularity in different 
outbreaks of the disease. In Baltimore it was more common among the negro 
pntients. It sets in early, is rarely very intense, and has not the characters 
°f obstructive jaundice. There are cases in which it assumes a very serious 
form. The mode of production is not well ascertained. It does not appear 
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to bear any definite relation to the degree of hepatic engorgement, apd it is 
not always due to catarrh of the ducts. [Possibly it may be, in great par(, 
hsematogcnous. 

Parotitis occasionally occurs, commonly in association with endocarditis. 
In children, middle-oar disease is not an infrequent complication. 

Bright's disease docs not often follow pneumonia. 

The relations, of arthritis and pneumonia are very interesting. It may 
precede the onset, and the pneumonia, possibly with endocarditis and pleurisy, 
may occur as complications. In other instances at the height of an ordinary 
pneumonia one or two joints may become red and sore. On the other hand, 
after the crisis has occurred pains and swelling may come on in the joints. 

Belapse.—There are cases in which from the ninth to the eleventh day the 
fever subsides, and after the temperature has been normal for a day pr two a 
rise occurs and fever may persist for another ten days or even two weeks. 
Though this might be termed a relapse, it is more correct to regard it as an 
instance of an anomalous course of delayed'resolution. Wagner, who has 
studied the subject carefully, says that in his large experience of 1,100 chm>< 
he met with only 3 doubtful cases. When it does occur, the attack is usually 
abortive and miid, -In the case of Z. 11. (Medical Xo. J. IT. H„ 4223), with 
pneumonia of the right lower lobe, crisis occurred on the seventh day, and 
after a normal temperature for thirteen days he was discharged. That night 
he had a shaking chill, followed by fever, and he had recurring chills with 
reappearance of the pneumonia. In a second ease (Medical Xo. J. IT. 11.. 
4538) crisis occurred on the third day, and there was recurrence of pneumonia 
■ on the thirteenth day. 

Recurrence is more common in pneumonia than in any other acute disease. 
Bush gives an instance in which there wore 28 attacks. Other authorities nar¬ 
rate cases of 8, 10, and even more attacks. 

Convalescence in mieumonia is usually rapid, and sequela; are rare. After 
the crisis, sudden deaFh has occurred when the patient has got up too soon. 
With the onset of fever and persistence of the leucocytosis the affected side 
should be very carefully examined for pleurisy. With a persistence of the 
•dulness the physical signs may be obscure, but the use of a small exploratory 
needle will help to clear the diagnosis. 

Clinical Varieties.—Local variations are responsible for some of the mo-t 
marked deviations from the usual type. 

Apex pneumonia is said to be more often associated with adynamic fea¬ 
tures and with marked cerebral symptoms. The expectoration and cough may 
be slight. 

Migratory or creeping pneumonia, a form which successively involves one 
lobe after the other. * 

Double pneumonia has no peculiarities other than the greater danger con¬ 
nected with it. 

Massive pneumonia is a rare form, in which not alone the air-cells but 
the bronchi of an entire lobe or even of a lung are filled with the fibrinous exu¬ 
date. The auscultatory signs are absent; there is neither fremitus nor tubu- 
lat.bieathing, and on percussion the lung is absolutely flat. It closely resem¬ 
bles pleurisy with effusion. The moulds of the bronchi may be expectorated 
in violent fits of coughing. 
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Central■ Pneumonia. —The inflaijunation may be deep-seated at the root 
of the lung or centrally placed in s lobe, and for several days the diagnosis 
nmy be in doubt. It may not be until the third or fourth day that a pleural 
friction is detected, or that dulneis or blowing breathing and rales are recog¬ 
nized. I saw in 1898 with Drs. II. Adler and Chew a young, thin-chested girl 
iu whom at the end of the fourth day all the usual symptoms of pneumonia 
were present without any physical signs other than a few clicking rales at the 
'left apex behind. The thinness of the patient greatly facilitated the examina¬ 
tion. The general features of pneumonia continued, and the crisis occurred 
on the seventh day. 

i Pneumonia in Infants. —It is sometimes seen in the new-born. In in¬ 
fants it very often sets in with a convulsion. The apex of the lung seems 
more frequently involved than in adults, and the cerebral symptoms are more 
marked. The torpor and coma, particularly if they follow convulsions, and 
the preliminary stage of excitement, may lead to the diagnosis of meningitis. 
Pneumonic sputum is rarely seen in children. 

Pneumonia in tiie Aged. —The disease may be latent and set in with¬ 
out a eftill; the cough and expectoration are slight, the physical signs ill- 
defined aud changeable, and the constitutional symptoms out of all propor¬ 
tion to the extent of the local lesion. 

Pneumonia in Ai.cohoi.ic Subjects. —The onset is insidious, the symp¬ 
toms masked, the fever slight, and the clinical picture usually that of delirium 
tremens. The thermometer alone may indicate the presence of an acute dis¬ 
ease Often the local condition is overlooked, a* the patient makes no com¬ 
plaint of pain, and there may be very little shortness of breath, no cough, and 
no sputum. * 

Terminal Pneumonia. —The wards and the post-mortem room show 
a very striking contrast in their pneumonia statistics, owing to the occur¬ 
rence of what may be called terminal pneumonia. During the winter months 
patients with chronic pulmonary tuberculosis, arterio-sclerosis, heart disease, 
Bright's disease, and diabetes are not infrequently carried off by a pneu¬ 
monia which may give few or no signs of its presence. There may be a slight 
elevation of temperature, with increase in the respirations, but«thc patient 
h near the end and perhaps not in a condition in which a thorough physical 
examination can be made. The autopsy may show pneumonia of the greater 
pari of one lower lobe or of the apex, which had entirely escaped notice. 
In diabetic patients the disease often runs a rapid and severe course, and may 
and in abscess or gangrene. 

Some of the most remarkable variations in the clinical course of pneu¬ 
monia depend probably upon the severity, possibly upon the nature of the 
infection. Further investigation may enable us to say how far the associated 
organisms, so often present, may he responsible for the differences in the 
d'njoal course. ' 

Secondary Pneumonias. —These are met with chiefly in the specific 
fevers, particularly diphtheria, typhoid *fever, typhus, influenza, and the 
plague. Anatomically, they rarely present the typical form of red or gray 
digitization. The surface is smoother, not so dry, and it is often a pseudo- 
lobar condition, a consolidation caused by closely set areas of lobular involve¬ 
ment. Histologically, they are characterized in many instances by a more 
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cellular, less fibrinous exudate, Which hidy also infiltrate the alveolar walls, 
Tyt^ifljpgippilv a large number of different organisms have been found, 
the specific microbe of the primary disease, usually in association with tlig> 
streptococcus pyogenes or the staphylococcus; in some instances the colon l 
bacillus has been present. 

The symptoms of the secondary pneumonias often lack the striking defi¬ 
niteness of the primary croupous pneumonia. The pulmonary features may 
be latent or masked altogether. There may be no cough and only a slight in-' 
crease in the number of respirations. The lower lobe of one lung is most com¬ 
monly involved, and the physical signs arc obscure and rarely amount to 
more than impaired resonance, feeble breathing, and a few crackling rales. 

Epidemic pneumonia has already boon referred to. It is, as a rule, more 
fatal, and often displays minor complications which differ in different out¬ 
breaks. In some the cerebral manifestations are very marked; in others, the 
cardiac; in others again, the gastro-intcstinal. 

Larvae Pneumonia. —Mild, abortive types are seen, particularly in insti¬ 
tutions when pneumonia is prevailing extensively. A patient may have the 
initial symptoms of the disease, a slight chill, moderate fever, a few indefi¬ 
nite local signs, and herpes. The whole process may only last for two or three 
days; some authors recognize even a one-day pneumonia. 

Asthenic, Toxic, or Typhoid Pneumonia. —The toxaunic features 
dominate the scene throughout. The local lesions may be slight in extent 
and the subjective phenomena of the disease absent. The nervous symptoms 
usually predominate. There are delirium, prostration, and early weakne-s. 
Very frequently there is jaundice, Castro-intestinal symptoms may be pres¬ 
ent, particularly diarrhcea and meteorimn. In such a eas§, seen about the eml 
of the first week, it may be difficult to say whether the condition is one of 
asthenic pneumonia or one of typhoid fever which has set in with early local¬ 
isation in the lung. ‘Here the Widal reaction and cultures from the blood are 
important aids. In these cases there is really a pneumococcus scpticamnn, 
and the organisms may sometimes be isolated from the blood. Possibly, ton, 
there is a mixed infection, and the streptococcus pyogenes may be in large 
part responsible for the toxic features of the disease. 

Association or Pneumonia with Other Diseases, —(a) W ith M alaria . 
—A malarial pneumonia is described bv many observers and thought to be 
particularly prevalent in some parts of the United States. One hears of it, 
indeed, even where true malaria is rarely seen. With our large experience 
in malaria, amounting now to between two and three thousand cases, and 
a considerable number of pneumonia patients every year, we have only bad 
a few cases in which the latter disease has set in during*malarial fever, or rn'» 
tiewdrjTtreittrer ease the malaria yields promptly to the action of quinine. 
A special form of pneumonia due to the malarial parasite is unknown. Act 
there are cases reported by Craig and others in which in an acute malarial 
infection the features suggest pneumonia at the onset, but the parasites are 
found in the blood, and under the use of quinine the fever drops rapidly anil 
the pnenmonia symptoms clear up. Such a case as the following we see occa¬ 
sionally: A patient was admitted, March 16,1894, with tertian malarial fever. 
The lungB were clear. A pneumonia began thirty-six hours after admission. 
Quinine w4s given that evening, and the malarial organisms rapidly di-up' 
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peared’from the blood. There wik successive involvement of the right lower, 
the middle, and the left lower lobe. The temperature fell by crisis on the 
24th, and there were no features in the disease whatever suggestive of malaria. 
In other instances we have fouid a chill in the course of an ordinary pneu¬ 
monia to be associated with a malarial infection, and quinine has rapidly 
and promptly caused the disappearance of the parasites from the blood. 

(6) Pneumonia, and Acule Arthritis .—We have already spoken under 
complications of thfs association, which is more frequently seen in children. 

(c) Pneumonia and Tuberculosis .—Many subjects of chronic pulmonary 
tuberculosis die of an acute croupous pneumonia. A point to be specially 
borne in mind is the fact that acute tuberculous pneumonia may set in with 
all the features and physical signs of fibrinous pneumonia (see page 175). 

For‘the consideration of the association of pneumonia with typhoid fever 
and influenza, the reader is referred to the sections on those diseases. 

Post-opebaiion Pneumonia.— Before the days of anaesthesia, lobar 
pneumonia was a well-reeognized cause of death after surgical injuries and 
operations. Norman Cheevcrs, in an early number of the Guy’s Hospital 
Reports, calls attention to it as one of the most frequent causes of death after 
surgical procedures, and Erichsen states that of -11 deaths after surgical in¬ 
juries 23 cases showed signs of pneumonia. The lobular form is the most 
frequent. I have already referred to the contusion-pneumonia described by 
Litten. 

Ether Pneumonia.— The question of a direct relation between ether 
narcosis and pneumonia has been much discussed of late years, having been 
raised by Mr. Lucas, of Guy's Hospital. The statistics are by no means 
unanimous. The London anesthetists, particularly Hewitt and Silk, seem to 
have had a fortunate experience, Silk having found among 5,000 cases 13 of 
pneumonia; 8 of these were tongue or jaw eases. The German experience 
is very different. Von Beck states that, owing to the injurious after-effects 
upon the respiratory tract, the use of ether has been largely restricted in 
Czerny’s clinic. Gurlt reports 52,177 cases, with 30 eases of pneumonia and 
15 deaths.- We usually had three or four cases each year at the Johns Hopkins 
Hospital. Czerny suggests that the relation of these ether pneumonias to 
abdominal operations is associated with the pain on coughing, which leads to 
an accumulation of secretion, and through this-to retention or aspiration pneu¬ 
monia. Among the various views brought forward to account for it are the 
rapid evaporation of the ether, causing chilling of the pulmonary tissues, chill¬ 
ing of the patient at the time of operation, infection from the inhaler, and 
direct action of the ether. 

The probability is that the prolonged etherization lowers the vitality of 
the tissues of the finer bronchi and permits the pathogenic organisms (which 
arc almost always present) to do their work. The pneumonia is more fre¬ 
quently lobular than lobar. Neuwerck, and subsequently Whitney, have sug¬ 
gested thorough disinfection of the mouth and throat before operation. 

Delated Resol ution in Pneumonia. —The lung is restored to its nor¬ 
atal state by tfie liquefaction ahd~aBiorption of the exudate. There are 
cases in which resolution takes place rapidly without any increase in (or, 
indeed, without any) expectoration; on the other hand, during resolution it is 
not uncommon to find in the sputa the little plugs of fibrin anfl leucocytes 
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■which have been loosened from the air-cells and expelled by eoughihg. A 
variable time is taken in the restoration of the lung. Sometimes within a 
week or ten days the dulness is greatly diminished, the breath-sounds become 
clear, and, so far as physical signs are any (guide, the lung seems perfectly 
restored. It is to be remembered that in any case of pneumonia with extensive 
pleurisy a certain amount of dulness will persist for months, owing to thick¬ 
ening of the pleura. 

Delayed resolution is a condition which causes much ahxietv to the physi¬ 
cian. While it is perhaps more* frequent in debilitated persons, yet it is met 
with in robust, previously healthy individuals, and in cases which have had 
a verv tvpieal onset and course. The condition is stated to bejuost frequent 
in apex pneumonia ,3 Venesection has been assigned as a cause. The solid 
exudate may persist for weeks and yet the integrity of the lung may ulti¬ 
mately be restored. Grissole describes the lung from a patient who died on 
the sixtieth day, in which the affected part shojyed a condition not unlike that 
of the acute stage. 

Clinically, there are several groups of cases: Fiys t. those in which the 
crisis occurs naturally, the temperature falls and remains normal, but the 
local features persist—well-marked flatness with tubular breathing and rale-. 
Resolution may occur very slowly and gradually, taking from two to three 
weeks. ln_n. scoond group of eases the temperature falls byjysis. and with (lie 
persistence of the local signs there is slight fever, sometimes sweats and rapid 
pulse. The condition may persist for three or four weeks, or. as in one of my 
eases, for eleven weeks, and ultimately perfect resolution occur. During all 
this time there may he little or no sputum. The practitioner is naturally 
much exercised, and he dreads lest tuberculosis should supervene. In, a third 
group the crisis occurs or the fever falls by lysis, but the consolidation persi-t* 
and there may he intense bronchial breathing, with few or no rales, or the fetor 
may recur and the patient may din exhausted. In 1 of my 100 autopsie- a 
patient, aged fifty-eight, had died on the thirty-second day from the inilutl 
chill. The right lung was solid, grayish in color, firm, and presented in 
places a translucent, semi-homogeneous aspect. fn these areas the alveolar 
walls were thickened, and the plugs filling the air-cells were undergoing trans¬ 
formation into new connective tissue. This fibroid induration may ..I 

gradually and lie associated with shrinkage of the affected side, and the gradual 
production of a cirrhosis or chronic interstitial pneumonia. 

Ordinary fibrinous pneumonia never terminates in tulierculosis. The in¬ 
stances of caseous pneumonia and softening which have followed an acute 
pneumonic process have been from the outset tuberculous. 

T ermination’ in Abscess. —This occurred in 4 of my 100 autop.-ic-. 
Usually the lung breaks down in limited areas and the abscesses are not 
large, but they may fuse and involve a considerable proportion of a lolio. 
The condition is recognized by the sputum, which is usually abundant and 
contains pus and elastic tissue, sometimes eholesterin crystals and hieinu- 
toidin crystals. The cough is often paroxysmal and of great severity; usu¬ 
ally the fever is remittent, or in protracted eases intermittent in character, 
and there may be pronounced hectic symptoms. When a case is seen for the 
first time it may be difficult to determine whether it is one of abscess of the 
lung or a ldbal empycama which has perforated the lung. 
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. Ganubenb . —This is most coimnonly seen in old debilitated persons. 
It was present in 3 of my 100 autopsies. It very often occurs with abscess. 
The gangrene is associated with the growth of the saprophytic bacteria on 
a soil made favorable by the presence of the pneumococcus or the strepto¬ 
coccus. Clinically, the gangrene is rendered very evident by the horribly 
fetid odor of the expectoration and its characteristic features. In some in- 
ttances the gangrene may be found post mortem when elinicafly there has not 
i been any evidence of»its existence. 

Prognosis.—Pneumonia is the njost fatal of all acute diseases, killing .more 
tha n diph theria, and outranking even consumption as a cause of death. 

Hospital statistics show that the mortality ranges from 20 to 40 per cent. 
Of 1,012 eases at the Montreal General Hospital, the mortality was 20.4 per 
cent. It appears to be somewhat more fatal in southern climates. Of 3,969 
ca-es treated at the Charity Hospital. New Orleans, the death-rate was 38.01 
per cent. The mortality at the Johns Hopkins Hospital has been about 25 
per cent in the whites and 30 f>er cent in the colored. In 704 cases at the 
Pennsylvania Hospital the mortality was 29 per cent. At the Boston City 
Hospital, in 1,443 eases the mortality was 29.1 per cent. It has been urged 
that the mortality in this disease has been steadily increasing, and attempts 
have been made to connect this increase with the expectant plan of treatment 
at present in vogue. But the careful and thorough analysis by C. N. Townsend 
and A. Coolidge, Jr., of 1.000 eases at the Massachusetts General Hospital in¬ 
dicates clearly that, when all circumstances are taken into consideration, this 
conclusion is not justified. 

According to the analysis of 708 eases at St. Thomas's Hospital by Had¬ 
den. II. IV. G. Melvpnzie, and IV. W. Ord. the mortality progressively in- 
reases from the twentieth year, rising from 3.7 per cent under that age to 22 
ier cent in the third decade, 30.8 per cent in the fourth. 47 per cent in the 
iftli. 51 per cent in the sixth, 63 per cent in the seventh decade. Of 465,400 
■a^os collected by E. F. Wells from various sources, 94,826 died, a mortality 
if '.’u.4 per cent. 

The mortality in private practice varies greatly. R. P. Howard treated 
I7u eases with only 6 per cent of deaths. Fusscll has recently reported 134 
■a'os with a mortality of 17.9 per cent. The mortality in children is somc- 
inies very low’. Morrill has recently reported 6 deaths in 123 eases of frank 
inoumonia. On the other hand, Goodhart had 25 deaths in 120 cases. 

Tliei following are among the circumstances which influence the prog- 
ioms ; 


-i gc .—As St urges remarks, the old are likely to die, the young to recover, 
tender one year it is mope fatal than between two ahd five. Fussell lost 5 out 
8 eases in sucklings. At about sixty the death-rate is very high, amounting 
to Hi i or 80 per cent. From the reports of its fatality in some places, one 
nay say that to die of pneumonia is almost the natural end of old people. 

As already stated, the disease is more fatal in the negro than in the 
thito race. 

Previous habits of life and the condition of bodily health at the time of 
j' u ’ attack form the most important factors in the prognosis of pneumonia. 

analyzing a series of fatal cases one is very much impressed with the num- 
" er of cases in which the organs shown signs of degeneration. In 25 of my 
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100 autopsies at the Montreal General Hospital the kidneys showed axtehsivtt 
interstitial changes.' Individuals debilitated from sickness or poor food, Kttrfl 
drinkers, and that large class of hospital patients, composed of robust-loo^|*l 
laborers between the ages of forty-five and sixty, whose organs ghow sigiup3| 
wear and tear, and who have by excesses in alcohol weakened the resdS^y 
power, fall an easy prey to the disease. Very few fatal cases occur in robusija 
healthy adults. 'Some of the statistics given by army surgeons show better 
than any others the low mortality from pneumonia in-.healthy picked men. 
The death-rate in the German army in over 40,000 cases was only 3.0 per cent. 

Certain complications and terminations are particularly serious. The 
meningitis of pneumonia is probably always fatal. Endocarditis is extremely 
grave, much more so than pericarditis. Apart from these serious complica¬ 
tions. the fatal event in pneumonia is due either to a gradual to.xa.nuia or to 
mechanical interference with the respiration and circulation. 

Much stress has been laid of late upon the factor of Icucoci/tosis as an 
element in the prognosis. A very slight or complete absence of a leueocvtn-is 
is rightly regarded as very unfavorable. 

Toxaemia is the important prognostic feature in the disease, to which m 
a majority of the cases the degree of pyrexia and the extent of consolidation 
are entirely subsidiary. It is not at all proportionate to the degree of lung 
involved. A severe and fatal toxiemia may occur with the consolidation of 
only a small part of one lobe. On the other hand, a patient with compli-u* 
solidification of one lung may have no signs of a general infection. The 
question of individual resistance seems to be the most important one. ami 
one secs even most robust-locking individuals fatally stricken within a few 
days. 

Death is rarely due to direct interference with the function of re-pin¬ 
ion, even in double pneumonia. Sometimes it seems to lie cau sed I n the 
jxtensive involvement with oedema of the other parts_of > Jtlie.Iung-. v nn 
ai gorgcrncnf wifh pr ogressive weakness of the right heart. But death is nm-t 
Sequently due to the aetion of the poisons on the vaso-motor centre-, w itli 
progressive lowering of the blood pressure. This is a much more scrion* 
factor than direct weakness of the heart muscle itself. 

Diagnosis.—Xo disease is more readily recognized in a large majorm ni 
the cases. Thoraxternal characters, thejmuta, nnd the physical signs comlmii 
to make one of the clearest of clinical pictures. After a study in the p"-t- 
mortem room of my own and others’ mistakes. 1 think that the ordinnrv lnluii 
pneumonia of adults is rarely overlooked. Errors are particularlv liablet< 
occur in the intercurrent pneumonias, in those complicating chronic slier 
tions, and in the disease *as met with in children, the aged, and drunkard-' 
Ta b s T C u l Q- I ffleumonic phthis is is f requen tly, nnnfnutulml wjtli pneumonia 
Pleurisy_with effusion is, I believe, not often mistaken except in children 
The diagnostic points will be referred to under pleurisy. 

Tu -d ia betes, B nght’a di sease, chrome,JiuauLdiscase, pulmonary phtlii-i' 
a nd .,ca n cer, an acu te , pneumon ia often ends the scene, and is frequently mei 
looked. In these eases the temperature is perhaps the best index, and -bon 1 ' 
more particularly if cough occurs, lead to a careful examination of the lung 
The absence of expectoration and of pulmonary symptoms may make the dinf 
nosis very difficult. 
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^children there are two spec ial .sources .of error; the disease may be 
Jjjjaelvt'm aBked by the cerebral, ayraptoms and the case mistaken for one of 
Smngitis. It is remarkable in these cases how few indications there are of 
iJPmon'ary trouble. The*pther_ condition is pleurisy with effusion, which in 
^ildren often has deceptive physical signs. The .breathing may be intensely 
ijjyilnr and tactile, fremitus may lie present. The exploratory needle is some- 
,imes required to decide the question. In the old and debilitated a knowledge 
hat the onset of pneumonia is insidious, and that the symptoms are ill- 
lefined and latent, should put the practitioner on his guard and make him 
rery careful in the examination of the lungs in doubtful cases. In chronic 
lleoholism the cerebral symptoms may completely mask the local process. As 
mentioned, the disease may assume the form of violent mania, but more com¬ 
monly the symptoms are those of delirium tremens. In any case, rap impulse, 
rapid respiration, and fcyer_are symptoms which should invariably excite 
suspicion of inflammation of the lungs. Under cerebro-spinal meningitis will 
lie found the points of differential diagnosis between pneumonia and that 
disease. 

Pneunionia is rarely confounded with ordinary consumption, but to differ¬ 
entiate acute tuberculo-pneumonic phthisis is often difficult. The case may 
set in. with a chill. It may he impossible to determine which condition is 
]>re«ent until softening occurs and elastic tissue and .tubercle bacilli appear 
iii the sputum. A similar mistake is sometimes made in children. With 
typhoid.fever, pneumonia is not infrequently confounded. There are in¬ 
stances of pneumonia with the local signs well marked in which the patient 
rapidly sinks into what is known as the typhoid state, with dry tongue, rapid 
pulse. and diarrluca. Unless the case is seen from the outset it may be very 
ditlicult to determine the true nature of the malady. On the other hand, 
there are cases of typhoid fever which set in with symptoms of lobar pneu¬ 
monia—the so-called pneumo-typlm-. It may be impossible to make a differ¬ 
ential diagnosis in such a case unless the characteristic eruptioh occurs or the 
Widal-reaeiion be given. 

Prophylaxis.—We do not know the percentage of individuals who hai.,„. 
tlic pneumococcus normally in the secretions of the mouth and throat. In a 
great majority of eases it is an auto-infection, and the lowered resistance due 
to exposure or to alcohol, or a trauma or ameslhetization, simply furnishes 
conditions which favor the spread and growth of a parasite already present. 
Individuals .who-have already had pneumonia should be careful.to keep the 
teet h ip grind condition, and the mouth and throat in as healthy a state as pos¬ 
sible. Antiseptic niQutli washes may be-used. 

We know practically nothing of the conditions under which the pneumo- 
coeeus lives outside the body, or how it gains entrance in healthy individuals. 
The sputum of each case should he very carefullv disinfectal. In institutions 
the cases should be isolated. 

Treatment. —Pneumonia is a self-limited disease, which can neither be 
nhorted nor cut short by any known means at our command. Even under 
flic most unfavorable circumstances it may terminate abruptly and naturally. 
A patient was admitted to the Philadelphia Hospital on the evening of the 
seventh day after the chill, in which he had been seen by one of my assistants, 
who had ordered him to go to a hospital. He remained, however, in his house 
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alone, without assistance, taking notliina but a little milk and bread and 
whisky, and was brought into the hospital by the police m a condition of 
active delirium. That night his temperature was 105 and his pulse abm« 
120 In his delirium he tried to escape through the window of the ward. 
The following morning-the eighth day-thc crisis occurred, and the tem¬ 
perature was below 98°. The entire lower lobe of the right side was found 
involved, and he entered upon a rapid convalescence So also, under the 
favoring circumstances of good nursing and carefuj, ,di£t, the experience 
many physicians in different lands has shown that pneumonia runs its com-, 
in a definite time, terminating sometimes spontaneously on the third or the 
fifth day, or continuing until the tenth or twelfth. 

There is no specific treatment for pneumonia. The young practitioner 
should bear in mind that patients are mo£p often damaged than helped by 
the promiscuous drugging, which is still prevalent. 

1 General Management of a QsK^fie same careful hygiene of im¬ 
bed and of the sick-room should be carried out as in typhoid fever. Mh.-n 
conditions are favorable the bed may be wheeled into the open air. The 
patient should not be too much bundled up with clothing. l*or the heavy 
flannel undershirts should be substituted a thin, light flannel jacket, open 
in front, which enables the physician to make his examinations without unnec¬ 
essarily disturbing the patient. The room should he bright and light, letting 
in the sunshine if possible, and thoroughly well ventilated. Only one or Uo 
persons should be allowed in the room at a time. Even when not called lor 
on “account of the high fever, the patient should be carefully sponged o.uli 
day with tepid water. This should lie done with as little disturbance as po~i- 
ble Special care should be taken to keep the mouth and-gums cleansed 

2. Diet.— Plain water, a pleasant table water, or lemonade should lie ; 
given freely. When the patient is delirious the water should be given at 
fixed intervals. The- food should be liquid, consisting chiefly of milk, eitla r 
alone or, better, mixed with food prepared from some one of the cereals, and 

ejm, either soft boiled or raw. . , 

"3. Special Treatment. —Certain measure' are believed to have an mini- 
ence in arresting, controlling, or cutting short the disease. It is very chih- 
cult for the practitioner to arrive at satisfactory conclusions on this question 
in a disease so singularly variable in its coui-'C. How natural, when on tlie 
third or fourth day the”crisis occurs-and convalescence sets in, to attribute 
the happy result to the effect of some special medication! How easy to forget 
that the same unexpected early recoveries occur under other conditions! 11 
following are among the measures which may be helpful: 

(a) Bleeding .—The reproach of Van Helmont, that “a bloody Hob" 1 
presides in the chairs of medicine,'’ can not. be brought, against this gem i ■> 
tion of physicians. Before Louis’ iconoclastic paper on bleeding in pneu¬ 
monia it would have been regarded as almost criminal to treat a case withoii 
venesection. We employ it nowadays much more than we did a few y ,,;l1 * 
ago, but more often late in the disease than early. To bleed at the very om| 
impbust, healthy individuals in whom the disease sets in with great inteiM 
and high fever is, I believe, a good practice. I have seen instances in whs > 
it was very beneficial in relieving the pain and the dyspnoea, reduping ,hL 
temperature, and allaying the cerebral symptoms. 
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(b) ' Drug s .—Certain drugs arc credited with the power of reducing the 
intensity and shortening the duration of the attack. Among them vqratrum 
vi ride still holds a place, doses of ffl ij-v of the tincture given every two hours. 
T artar emetic—a remedy which had great vogue some years ago—is now 
very rarely employed. To a third drug, digitalis, has been attributed of late 
great power in controlling the course of the disease. I’etresco gives at one 
time as much as from 4 to Ig .grammes of the powdered leaves, and claims 
that these colossal doses are specially efficacious in shortening the course of 
the disease and diminishing the mortality. 

(c) Antipneumococcic Scrum. —Anders’ recent analyses of the reported 

cases do not give a very favorable impression of the value of the sera at present 
in use. More perhaps may be expected from the polyvalent serum of Romer, 
but even with it 4 of the 24 qases treated in Curschmann’s clinic died 
(Pussier). jf. . 

4. Symptomatic Treatms>$-^-(«) To relieve the Pain. —The stitch in 
the side at onset, which is somefithe^b agonizing, is best relieved by a hypo¬ 
dermic injection of a quarter of a gtain of morphia. When the pain is less 
intense and diffuse over one side, the l’aquelin cautery applied lightly is very 
efficacious, or hot or cold applications may be tried. When the disease is 
fairly established the pain is not, as a rule, distressing, except when the 
patient coughs, and for this the Dover's powder may be used in 5-grain doses, 
according to the patient's needs, llot poultices, formerly so much in use, re¬ 
lieve the pain, though not more than the cold applications. For children they 
are often preferable. 

(6) To combat the Toxcemia. —Until we have a specific, either drug or 
the product of the ^bacteriological laboratory, which will safely and surely 
L neutralize the toxins of the disease, we must be content with measures which 
promote the elimination of the poixms. Unfortunately, we know very little 
of the channels by which they are got rid of, but on general principles we may 
suppose them to be the skin, the kidneys, and the bowels. By .tire t epid p r 
tha-cold bath not only is the action of the skin promoted, but the vaso-mofcr 
i centres are stimulated. Abundance of water should be given to promote the 
flow of urine, and the saline infusion seems to act helpfully yi this way. 
The bowels should be kept freely open by saline laxatives. 

(c) The third and all-important indication in the treatment of pneu¬ 
monia is to support the circulation. We.can not at present separate the effects 

the fever from those of the toxins. It is possible, indeed, as some suppose, 
that the fever itself may be beneficial. Undoubtedly, however, high and pro¬ 
longed pyrexia is dangerous to the heart, and should be combated. For this 
oar most trusty weapon is hj]tlrgU\crapy, which in* pneumonia is used in sev¬ 
eral different ways. The ice-bag to. the. Affected side is one of the most con¬ 
venient and serviceable. Tt. allays the pain, reduces the fever slightly, and. 
as a rule, the patient says he feels very much more comfortable. Broad, fiat 
ice-bags are now easily obtained for the purpose, and if these are not available 
an iep ponLtiep can be readily made, and by the use of oil-silk the clothing 
an, l bedding of the patient can be protected from the water. Cold sponging is 
jj 10 best form of hydrotherapy to employ as a routine measure. When done 
limb by limb the patient is but little disturbed, and it is refreshing and bene- 
ficial. With very pronounced nervous symptoms and persistent high tempera- 
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ture. or withJvyperpy rcxia, a cold bath of ten minutes’ duration may be given. 
Probably the very best effect of the hydrotherapy is in the stimulating effect 
on the vaso-motor centres. The dusky skin, increasing cyanosis, increasing 
shortness of breath, with signs of oedema of the lungs, and the rapid, small, 
soft pulse, tell of a progressive lowering of the blood tension. Digitalin given 
hypodermically in full doses. Vt-A gr,, and strychnine, -jV-vV gt-, are the 
most satisfactory drugs to support the blood pressure. Camphgr and caffein 
and musk, are also of value. The effect of adrenalin, eyen.in intravenous injue- _ 
tion, is too transitory to be ot' any value. Alcohol doe# not seem to raise the 
blood pressure in fever, and the studies of Briggs ancTCook in my wards would 
indicate that it is not of much value in progressive vaso-motor collapse. This 
does not mean, however, that it may not have a value in the fever, and I 
should be sorry to give up its u>e in the severer forms of eqforic and of pneu¬ 
monia. Saline infusions promote elimination and may hip.in..tiding over 
a period of .vascular depression. A litre may he allowed'to run by gravity 
beneath the skin, and if necessary may bo related two or-three times in the 
twenty-four hours. 

O-cjjjni Get *.—It is doubtful whether the inhalation of oxygeu-in pneu¬ 
monia is really beneficial. The work of Lorraiii-Smith suggests, indeed, 
that it may under certain circumstances he positively harmful, lie has shown 
experimentally that oxygen may lie a serious irritant, actually producing 
inflammation of the lungs. Tf we are justified in applying his results to man, 
there can be but little doubt that the administration of oxygen may not he 
entirely." harmless,'' as stated in pre\ ion.- editions of this work. If the te nsion 
of the-oxygen breathed rises to SO per cent of an atmosphere, which it might 
easily do in certain methods of administration, it may Jie injurious. When 
used it should be allowed to flow gently from the nozzle held at a little dis¬ 
tance. in which way it is freely diluted with air. 

Treatment of Complications.—1 f the fever persists it is important to look 
out for plejjrisy, particularly for the meta-pnciimonic empyema. The explora¬ 
tory needle should be used if necessary. A sero-fibrinous effusion should he 
aspirated, a purulent opened and drained. In a complicating pericarditis with 
a large effusion aspiration may he necessary. Delayed resolution is a difficult 
condition to treat. Eibrotysin, 2.5 ee. every other day, has been used suc¬ 
cessfully in a few cases (Crofton). 


XVI. DIPHTHERIA. 

Definition.—A specific infectious disease, characterized by a local fibrinous 
exudate, usually upon a mucous membrane, and by constitutional symptoms 
due to toxins produced at the site of the lesion. The presence of the Kl"bs- 
Loeffler bacillus is the etiological criterion by which true diphtheria is distin¬ 
guished from other forms of membranous inflammation. 

The clinical and bacteriological conceptions of diphtheria are at pri-ent 
not in full accord. On the one hand, there are cases of simple sore tin oat 
which the bacteriologists, finding the Klehs-Loelllcr bacillus, call true diph¬ 
theria. On the other hand, cases of membranous, sloughing angina, diag¬ 
nosed by the physician as diphtheria, are called by the bacteriologists, i® 
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Uic auspice ol the KlcbB-Loeffler bacillus, pseudo-diphtheria or diphtheroid 
angina. The term diphtheroid mayi be used for the present to designate (hose 
forms in. .\tlucJ!t.lUs.. JQebs-Loefflcr -bacillus is not present. Though usually 
milder, severe constitutional disturbance, and even paralysis, may follow these 
so-caljed pseudo-diphtheritic processes. 

For an exhaustive discussion on every aspect of the disease the reader is 
referred to the splendid monograph, edited by Nuttall and* Graham-Smith, 
Cambridge, 1908. . 

History. —Known in the East for centuries, and referred to in the Baby¬ 
lonian Talmud, it is not until the first century a.d. that an accurate clinical 
account apirears in the writings of Aretams. The paralysis of the palate was 
recognized by /Elius (sixth century A.n.). Throat pestilences are mentioned 
in the Middle Agee. Severe epidemics occurred in Europe in the sixteenth 
and seventeenth centuries, particularly in Spain. In England in the latter part 
of the eighteenth century it was described by Fothergill and lluxham, and in 
America by Bard. Washington slied of the disease. Ballonius recognized the 
affection of the larynx and trachea in 1702, Home in Scotland described it 
as $nup. The modern description elates from Bretonneau, ot Tours (1826), 
who gave to it the name diphthcrite. Throughout the nineteenth century it 
prevailed extensively in all known countries, and it is at present everywhere 
epidemic. After innumerable attempts, in which Klebs took a leading part, 
the peculiar organigm of the disease was isolated by Loeffler. The toxin was 
next determined by the work of Roux, Yersin, and others, and finally the anti¬ 
toxin was discovered by Behring. As told by Loeffler in the above-mentioned 
volume, the story is one of the most brilliant of the achievements of scientific 
medicine. , 

Etiology. —Everywhere endemic in large centres of population the disease 
becomes at times epidemic. It is more prevalent on the continent of Europe 
than in Great Britain, and Ireland has less than other countries. The large 
cities of the United States have been much afflicted, and wide-spread epidem¬ 
ics have occurred in country districts. Pandemics occur cyclically, at irregu¬ 
lar intervals, under conditions as yet imperfectly known. Dry seasons seem 
to favor the disease, which, like typhoid fever, shows an autumnal .prevalence. 

Modes of Infection. —The disease is highly contagious. The bacilli may be 
transmitted (a) from one person to another; few diseases have proved more 
fatal to physicians and nurses, (b) Infected articles may convey the bacilli, 
'diich may remain alive for many months; scores of well-attested instances 
b»\o been recorded of this mode of transmission, (e) Persons suffering from 
•typical forms of diphtheria may convey the disease; nasal catarrh, mem¬ 
branous rhinitis, mild tonsillitis, otorrhcea may be’caused by the diphtheria 
bacilli, and from each of these sources cases have been traced, (d) From the 
throats of healthy contacts—diphtheria carriers, persons who present no signs 
°f the disease, the bacilli have been obtained by culture; instances of this 
Method have multiplied of late in the literature, and a list is given by Graham- 
®mit It. Even healthy children without any naso-pharvngeal catarrh, 

Jho have not been in contact with the disease, may in large cities harbor 
P e bacilli. In 1,000 children from the New York tenements Sholley found 
r "ith virulent and 38 with non-virulent bacilli. Long after recovery has 
"W place virulent bacilli have been isolated from the throat. It is impor- 
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taut to bear in mind under <1 and e that it is only persons who harbor ||| C 
virulent forms who are capable of transmitting the disease. In schools (he 
interchange of articles, such as sweets, pencils, etc., and the habit which 
children have of putting everything into their mouths afford endless oppor¬ 
tunities for the transmission of the disease. As Westbrook remarks, diph¬ 
theria is transmitted usually by almost direct exchange of the flora of tlu> 


nose and mouth. (/) Numerous epidemics have bee^ traced to milk, since 
Power in 1878 determined this method of spread. Virulent bacilli have been. 


found in the milk, and Dean and Todd and Ashby have found virulent organ¬ 
isms in the acquired lesions on the teats of cows, (g) A few instances of 


accidental infection from cultures and through animals are on record. 


Air borne infections, through sewer gas, soil, drains, dust, etc., are not 
now held to occur. The disease may be transmitted by direct inoculation. 
Predisposing Causes.— tAge is the most important. Sucklings are not often 


attacked, but Jacobi saw three cases in the new-born. Early in the scioml 
year the disposition increases rapidly, and'continues at its height until the 
fifth year. At Baginsky's clinic, Berlin, among 2,711 cases, 1,225 occurred 
from the second to the fifth years inclusive. In New York between 1891-19011 


among the deaths 80.8 per cent occurred under five, 17 per cent between live 
and ten—figures which show the extraordinary preponderance of the disease 
among children. Girls are attacked in slightly larger numbers than laris. 
November, December, and January are the mouths of greatest prevalence in 
tluTTTnitcd States; in London the months of October and November. 


■ Soil and altitude have little or no influence on the prevalence of the dis¬ 
ease; nor does race play an important role. Individual susceptibility is a 
very special factor; not only do very many of those exposed escape, but even 
those, too, in whose throats virulent bacilli lodge and grow. 

The Klebt-Loeffler bacillus occurs in a large number of all suspected cases 
—72 per cent, based upon an analysis of 27,000 cases in the literature by 
Graham Smith. It is found chiefly in the false membrane, and does not 
extend into the subjacent mucosa. In the majority of instances the organ¬ 
isms are localized, and only a few penetrate into the interior. Post mortem 
in many instances the bacilli are found in the blood and in the internal 
organs. Occasionally they are found in the blood during life. It may be tin 
predominating or sole organism in the broncho-pneumonia so common ir 
the disease. Outside the throat, the common site of itB morbid action, tin 
Klebs-Loefller bacillus has teen found in diphtheritic conjunctivitis, irt.otitis 
media, sometimes in wound diphtheria, upon the genitals, in fibrinous rlii 
nitis, and in an attenuated condition by Howard in a case of ulccrati' 1 
endocarditis. 


Moju'HOLOOIcax Characters. —The bacillus is non-motile, varies fmii 
2.5 to 3 n in length and from 0.5 to 0.8 /t in thickness. In appearance it i 
multiform, varying from short rather sharply pointed rods to irregular bi/.arr 
forms, with one or both ends swollen, and staining more or less uncvcnl 
and intensely. Westbrook recognizes three main types—granular, barred, an 
solid staining. Branching forms are occasionally met with. The bacilla 
stains in sections or on the cover-glass by the Gram method. 

, It grows best upon a mixture of glucose bouillon and blood sci'in 
(Loeffler), forming moderate-sized, elevated, grayish-white colonies vrd 
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opaque centres. It grows also upon all the ordinary culture media. The 
growth usually ceases at temperatures below 20° C. 

The bacillus is very resistant, and cultures have been made from a bit of 
membrane preserved for five months in a dry cloth. Incorporated with dust 
and kept moist, the bacilli were still cultivable at the end of eight weeks; 
kept in a dried state they no longer grew at the end of this period (Ilitter). 

Variation in,Virulence. —The Klebs-Loeffler bacillus evidently has very 
varying grades of wnilence down even to complete absence of pathogenic 
elfects. The name psbudo-bacillus of diphtheria should not be given to 
this avirulent organism. For testing the virulence the guinea-pig is used, 
being most susceptible to the poison. For a gross test an amount of a 
forty-eight-hour bouillon culture equalling one-half per cent of the weight 
of the animal is injected subcutaneously. Park and Williams obtained a 
bacillus of such extraordinary virulence that 0.005 cc. of a filtered bouillon 
culture killed a 500 gramme guinea-pig in seventy-two hours. “ A fully 
virulent culture is one which dauses the death of a guinea-pig within three 
days or less; a culture of medium virulence one which causes the death of 
the animal in from three to five days. Cultures which only produce local 
necrosis and ulceration or death after a greater number of days mav be con¬ 
sidered ns of slight virulence” (J. H. Wright). At the seat of the inocula¬ 
tion there is local necrosis with fibrinous exudate which contains the bacilli, 
and there is also a more or less extensive oedema of the subcutaneous tissue. 

The Presence of tiie Ivi.ers-Loeffler Bacillus in Non-jiembranous 
Angina and in IIkaltiiy Throats.— The bacillus has been isolated from 
cases which show nothing more than a simple catarrhal angina, of a mild type 
without any membrajie, with diffuse redness, and perhaps huskiness and signs 
of catarrhal laryngitis. In other cases the anatomical picture may be that of 
a lacunar tonsillitis. 

The organisms may be met with in perfectly healthy throats, particularly 
in persons in the same house, or the ward attendants and nurses in fever 
hospitals. 

Following an attack of diphtheria the bacilli may persist in the throat or 
nose after all the membrane has disappeared for weeks or months—even 15 
nonths. In explanation of this persistence Councilman has called attention 
:o the frequency with which the antrum is affected. 

Toxin of the Klebs-Loeffler Bacillus. —Roux and Yersin showed 
hat a fatal result following the inoculation with the bacillus was not caused 
>y any extension of the micro-organisms within the body; and they were 
enabled in bouillon cultures to separate the bacilli from the poison. The toxin 
<o separated killed with very much the same effects as those caused by the 
inoculation of the bacilli; the pseudo-membrane, however, is not formed. 
These results were confirmed by many observers, particularly by Sidney Mar¬ 
tin, who separated a toxic albumose. The precise composition of the body 
uid whether it is a proteid at all is still doubtful; certain authorities, how- 
Bvor, believe that it belongs to the enzymes, possessing as it does many attri¬ 
butes in common with them. 

Susceptible animals may be rendered immune from diphtheritic infection 
by injecting weakened cultures of the bacillus or, what is better, suitable doses 
°f the diphtheria toxin. The result of the injections is a febrile reactioit 
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which soon passes away and loaves the animal less snsceptible to the poison or 
the living bacilli. By repeating and gradually increasing the quantity of 
poison injected a high degree of immunity can be produced in large animals 
(goat, horse). 

The Bacteria associated with the Diphtheria Bacillus. —The most 
common is the streptococcus pyogenes. Others, in addition to the organisms 
constantly found in the mouth, arc the micrococcus lanceolatus, the bacillus 
coli, and the staphylococcus aureus and albus. Of these, probably the strcplo- 
coccus pyogenes is the most important, as cases of general infection with this 
organism have been found in diphtheria. The suppuration in the lymph- 
glands and the broncho-pneumonia are usually (though not always) caused la¬ 
this organism. 

Pseudo-Diphtheria Bacillus. —Bacillus Xerosis .—As mentioned above, 
the Klebs-Loefller bacillus varies very much in its virulence, and it exists in a 
form entirely devoid of pathogenic properties. This organism should not, 
however, be designated pseudo-diphtheria bacillus. The name should be con¬ 
fined to bacilli, which, though resembling the diphtheria bacillus, differ from 
it not only by absence of virulence, hut also by cultured peculiarities. A 
similar bacillus, showing, however, certain cultural differences from file 
pseudo-diphtheria bacillus, lias been repeatedly found in the conjunctival sic 
in health and disease (if. xerosis). Organisms having the morphology of 
the diphtheria bacillus, but devoid of virulence, probably belonging to (In¬ 
group of pseudo-diphtheria and xerosis bacilli, have been described in human 
beings in association with a number of diseases, such as Egyptian dysentery 
(Kruse and Pasquale); they have been demonstrated upon the skin, in the 
crusts of variola pustules, and in impetigo, in sputum, iiv pneumonia (Kru.-< i , 
Ohlmacher), in gangrene of the lung (Babes), in ulcerative endocarditis 
(Howard), in ascitic fluid (Harris), in pus from pyuria (Bergcy), in ozama 
(Wilder), and in tuberculosis (Schultz and Eh ret). Other varieties of 
pseudo-bacillus, described by Ituediger and Alice Hamilton, possess a virulence 
sufficient to cause severe lesions in man and death in inoculated animals. In 
such cases the antitoxin had no influence on the infection, but animals recov¬ 
ered upon tjic injection of an immune serum prepared from these bacilli. 

Diphtheroid Inflammations. —Under the term diphtheroid may be group'd 
those membranous inflammations which are not associated with the Klchs- 
Loeffler bacillus. It is perhaps a more suitable designation than pscudo-dipli- 
theria or secondary diphtheria. As in a great majority of cases the strepto¬ 
coccus pyogenes is the active organism, the term “ streptococcus diphtheritic" 
is often employed. The name “ diphthcritis ” is liest used in an anatoms al 
sense to designate an inflammation of a mucous membrane or integumentary 
surface characterized by necrosis and a fibrinous exudate, whereas the term 
“diphtheria” should bo limited to the disease caused by the Klcbs-Lnelllri 
bacillus. The proportion of cases of diphtheroid inflammation varies greatly 
in the different statistics. Of the large number of observations made by rad 
ind Beebe (5,611) in New York, 40 per cent were diphtheroid. Figures l'r<*n 
other sources do not hIiow so high a percentage. 

It is not to be inferred from these statistics that any considerable nuiiil"' 
of the cases which present the appearances of typical and characteristic pd 
mary diphtheria are due to other micro-organisms than the Klebs-fsadk 
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bacillus! Nearly all such cases, when carefully examined by a competent bac¬ 
teriologist, are found to be due to the diphtheria bacillus. It is the less char¬ 
acteristic cases, with more or less suspicion of diphtheria, which are most 
likely to be caused by other bacteria than the Klcbs-Loelller bacillus. It is 
dlso to be remembered that in the routine examination of a large number of 
cases for boards of health and diphtheria wards of hospitals, some cases of 
genuine diphtheria may escape recognition from lack of such repeated and 
thorough bacteriologie|l tests as are sometimes required for the detection of 
cases presenting unusual difficulties. 

Conditions under which tiib Diphtheroid Affection occurs. —Of 
450 cases (Park and Beebe), 300 occurred in the autumn months and 150 in 
the spring; 15)8 occurred in children from the first to the seventh year. In a 
large proportion of all the cases the disease develops in children, and can be 
differentiated from diphtheria proper only bv the bacteriological examination. 
In many of the cases it is simply an acute catarrhal angina with lacunar ton¬ 
sillitis. 

The-d ipht i hw oi d i nfl a mmati ons arc particularly prone to develop in connec¬ 
tion with tha-acuta fevers. 

(a) Scarlet Fever. —In a large proportion of the cases of angina in scar¬ 
let fever the Klebs-Loefller bacillus is not present. Booker has reported 11 
cases complicating scarlet fever, in all of which the streptococci were the pre¬ 
dominant organisms. Of the 450 eases of Park and Beebe, 42 complicated 
scarlet fever. The angina of this disease is not always, however, due to the 
streptococcus. Where diphtheria is prevalent and opportunities are favorable 
for exposure, a large proportion of the cases of membranous throats in scarlet 
fever may bo genuine diphtheria, as is shown by the statistics of Williams and 
Morse in the Boston City Hospital. Here, of 97 cases of scarlet fever, mem¬ 
branous angina was present in 35; in 12 with the Klebs-Loefller bacillus, and 
in 23 with other organisms. Morse reports 99 cases of angina in scarlet fever 
in which 7G were diphtheritic. This large proport ion of cases in which scar¬ 
let fever was associated with true diphtheria is attributed to local conditions 
in the hospital. 

(b) Measles. —Membranous angina is much loss common in this disease. 
It occurred in fi of the 450 diphtheroid cases in New York. Of 4 cases with 
severe membranous angina at the Boston City Hospital, 1 only presented the 
Klebs-Loefller bacillus. 

(c) Whooping-cough may also be complicated with membranous angina. 
The bacteriological examinations have not been very numerous. Eseherich 
gives 4 cases, in all of which the Klebs-Loefller baiyllus was found. 

(d) Typhoi<i_.Fever. —Membranous inflammations in this disease are not 
v *“ry infrequent; they ma^-accur in ilia-throat, the pelvis of the kidney, the 
bJilidgr, or the intestines. The complication may be caused by the Klebs-Loef- 
fh»r bacillus, which was present in 4 cases described by Morse. It is frequently, 
however, a streptococcus infection. 

Ernst Wagner has remarked upon the greater frequency of these mem¬ 
branous inflammations in typhoid fever when diphtheria is prevailing. 

ClinicalFeatures, of tkaHiphthcroid Affection. —The cases, as a rule, are 
wilder, and the mortality is low, only 2.5 per cent in the 450 cases of Park 
®U1 Beebe. The dimbtheroid inflammations nnmnlioatin<r tlio snooifin fnvtav 
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are, however, often very fatal, and a general streptococcus infection w by no 
means iufrequent. As in the Klebs-Loeffler angina, there may be only a simple 
catarrhal process. In other instances the tonsils are covered with a creamy, 
pultaceous exudate, without any actual membrane. An important group may 
begin as a simple lacunar tonsillitis, while in others the entire fauces and ton¬ 
sils are covered, by a continuous membrane, and there is a foul sloughing 
angina with intense constitutional disturbance. t 

Are the diphtheroid cases contagious? General clinical experience war¬ 
rants the statement that the membranous angina associated with the fevers 
is rarely communicated to other patients. The health department of New 
York does not keep the diphtheroid cases under supervision. Their inves¬ 
tigation of the 450 diphtheroid cases seems to justify this conclusion, l’ark 
and Beebe say that “ it did not seem that the secondary eases were any lc-s 
liable to occur when the primary case was isolated than when it was not.” 

Sequela of the Diphtheroid Angina .—The usual mildness of the disease 
is in part, no doubt, due to the less frequent systemic invasion. Some of the 
worst forms of general streptococcus infection are, however, seen in this dis¬ 
ease. There are no peculiarities, local or general, which can be in any way 
regarded as distinctive; and even the most extensive paralysis may follow au 
angina caused by it. 

Morbid Anatomy.— Distribution’ or Membrane.— A definite membrane 
was found in 127 of the 220 fatal Boston cases, distributed ns follows: tonsils, 
65 cases; epiglottis, 60; larynx, 75; trachea, 66; pharynx, 51; mucous mem¬ 
brane of nares, 43; bronchi, 42; soft palate, including uvula, 13; oesophagus, 
12; tongue, 9; stomach, 5; duodenum, 1; vagina, 2; vulva, 1; skin of ear, 1; 
conjunctiva, 1. An interesting point in the Boston investigation was the great 
frequency with which the accessory sinuses of the nose were found to be in¬ 
fected. In the fatal cases, the exudation is very extensive, involving the uvula, 
the soft palate, the posterior nares, and the lateral and posterior walls of the 
pharynx. These parts are covered with a dense pseudo-membrane, in places 
firmly adherent, in others beginning to separate. In extreme cases the necro¬ 
sis is advanced and there is a gangrenous condition of the parts. The mem¬ 
brane is of a dirty greenish or gray color, and the tonsils and palate may be in 
a state of necrotic sloughing. The erosion may be deep enough in the tonsils 
f to open the carotid artery, or a2fal.se aneurism may be produced in the deep 
tissues of the neck. The nose may bo completely blocked by the false mem¬ 
brane, which may also extend into the conjunctive and through the Ku-ta- 
chian tubes into the middle ear. In eases of laryngeal diphtheria the exudate 
in the pharynx may be extensive. In many cases, however, it is slight upon 
the tonsils and fauces and abundant upon the epiglottis and the larynx, winch 
may be completely occluded by false membrane. In severe cases the exudate 
extends into the trachea and to the bronchi of the third or fourth dimension. 

In all these situations the membrane varies ycry much in consistence, 
de pend ing greatly upon the stage at which death has taken place. If death 
has occurred e arly, it is.firm and closely adherent; jfjate, it is soft,, shreddy 
and read ily detached. When firmly adherent It is torn off with difficulty mic 
leaves an abraded mucosa. In the most extreme cases, in which there is e\len 
sive necrosis, the parte-look-gangrenous. In fatal cases the lymphatic-gbn" 1 
of fha neck are enlarged, and there is a general infiltration of the tissues wifi 
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arum; the salivary glands, too, may be swollen. In rare instances the mem¬ 
brane extends to the gullet and stomach. 

On inspection of the larynx of a child dead of membranous croup the rima 
is seen filled with mucus or with a shreddy material which, when washed off 
carefully, leaves the mucosa covered by a thin grayish-yellow membrane, which 
may be uniform or in patches. It covers the ary-epiglottic folds and the true 
cords, and may be continued into the ventricles or even into the trachea. 
Above, it may inxfilsAihe. epiglottis. It varies much in consistency. I have 
seen fatal cases in which the exu dation was not actually membranous, but 
raiher friable and granular. It may form a thick, even stratified membrane, 
which fills the entire glottis. The exudation may extend down the trachea 
and into the bronchi, and nmy pass beyond the epiglottis to the fauces. Usu¬ 
ally it is readily stripped off from the mucous membrane of the larynx and 
leaves exposed the swollen and injected mucosa. On examination it is seen 
that the fibrinous material has involved chiefly the epithelial lining and has not 
greatly infiltrated the subjacent tissues. 

We owe largely to the labors of Wagner, Weigert, and more particularly to 
the splendid work of Oertel, our knowledge of the histological changes which 
take place in diphtheria. The beginning of the lesion is due to the toxic action, 
of the bacilli growing in the throat. The primary-lesion is a necrosis and 
degeneration of the epithelial tissues. The organisms grow, not in the living, 
but in the necrotic tissues. 1 The first step is necrosis of- the-eprthelium, often 
qncceded=-by-.active-proliferation of the nuclei of the cells, which become 
changeijjalft icfraclive hyaline masses. From the structures below an inflame 
matory^exudaih-wh-in fibrin factors is poured out, and fibrin is formed when 1 
this comes in contact with the necrotic epithelium. 

The.following are the important changes in the other organs: 

Heart. —Fatty degeneration is found in a majority of the cases. It may 
precede the more advanced degeneration, in which the sarcous elements become 
swollen and converted into hyaline masses. There is a primary, acute, inter¬ 
stitial myositis, and also a form secondary to degeneration of the heart muscle, 
to which it is possible that some of the cases of fibrous myocarditis are due. 
Pericarditis and endocarditis are rare; endocarditis was present in 7 of 220 
eases at the Boston City Hospital. Tire diphtheria baeilli have been found in 
the vegetations. 

' Tlrnj’imilONABV complications arc the most important, and death is due 
| to them as often as to the throat lesion. 1 Broncho-pneumonia, or, as Council- 
nan terms it, acinous pneumonia, is the most common, and was present in 131 
f I lie 220 Boston eases. Acute lobar pneumonia is rare. The pneumococcus 
s the principal agent in producing the lung infection. The streptococci and 
he diphtheria bacilli are frequently met with. 

Kidneys^—-T he lesions, which are due to the action of the toxins, not to 
he presence of bacteria, vary from simple degeneration to an intense nephritis. 
There is no specific type of lesion. Inteigjitial and glomerular nephritis are 
11,ls t common in the older subjects. Degenerative changes are present in a 
lar go proportion of all the fatal cases. 

The liver, and the spleen show the degenerative lesions of the acute 
elections. 

flenerol infection is common, and is about equal with the streptococcus and 
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the diphtheria bacillus. It occufs generally in the grave septic eases,‘in which 
type of eases the former organism is more frequently met with. 

S ymptoms. — The period of incubation is “from two to seven,days, often- 
est two.” 

The initial symptoms are those of an ordinary febrile attack—^slight-chilli- 
ness, fever, and aching pains in the back and limbs. In mild cases these symp. 
toms are trifling, and the child may not feel ill enough to go to bed. Usually 
the temperature rises within the first twenty-four hours'to 102.5° or 103°; in- 
severe cases to 104°. In young children there may be convulsions at (lie 
outset. 

Pharyngeal Diphtheria. —In a typical case there is at first redness of 
the fauces, and the child complains of slight difficulty in swallowing. The 
membrane first appears upon the tonsils, and it may be a little difficult to dis¬ 
tinguish a patchy diphtheritic pellicle from the exudate of the tonsillar rrvpk 
The pharyngeal mucous membrane is reddeiifcd, and the tonsils themselves are 
swollen. By the third day the membrane has covered the tonsils, the pillars of 
the fauces, and perhaps the uvula, which is thickened and (edematous, and 
may fill completely the space between the swollen tonsils. The membrane may 
extend to the posterior wall of the pharynx. At first grayish-white in color, 
it changes to a dirty gray, often to a yellow-white. It is firmly adherent, and 
when removed leaves a bleeding, slightly eroded surface, which is soon covered 
by fresh exudate. The glands in the neck are swollen, and may be tender. 
The general condition of a patient in a case of moderate severity is usually 
good; the temperature not very high, in the absence of complications ranging 
from 102° to 103°. The pulse range is from 100 to 120. The local condition 
of the throat is not of great severity, and the constitutional depression is slight. 
The symptoms gradually abate, the swelling of the neck diminishes, the mem¬ 
branes separate, and from the seventh to the tenth day the throat becomes clear 
and convalescence sets in. 

Clinically atypical forms arc extremely common, and I follow here Koplik's 
division: 

(а) There may be no local manifestation of membrane, but a simple catar¬ 
rhal angina«associatcd sometimes with a croupy cough. The detection in there 
cases of the. Klebs-Tioeftler bacillus can alone determine the diagnosis. Such 
cases arc of great moment, inasmuch ns they may communicate the severer 
disease to other ohildren. 

(б) There are cases in which the tonsils are covered by a^pultaccous exu¬ 
date, not a consistent membrane. 

(c) Cases presenting a punctate’'form of membrane, isolated, and usually 
on the surface of the tonsils. 

( d ) Cases which begin and often run their entire course with the lucal 
picture of a typicaKflacunar amygdalitis; They may be mild, and the lucal 
exudate may not extend, but in other cases there are rapid development of 
membrane, and extension of the disease to the pharynx and the nose, with 
severe septic and constitutional symptoms. 

(?) Under the term “latent diphtheria” Heubner has describ'd eu-es 
usually secondary, occurring chiefly in hospital practice, in young person- lh‘ 
subject of wasting affections, such as rickets and tuberculosis. There are fever 
naso-pharyngeal catarrh, and gastrointestinal disturbances. Diphtheria 
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not be suspected until severe laryngeal complications develop, or the condition 
may not be determined until autopsy. 

Sxstemic Infection. —The constitutional disturbance in juiMJipbilieria 
is very slight. There are instances, too, of extensive local disease without 
grave systemic symptoms. As a rule, the general features of a case bear a 
definite relation to the severity of the local disease. There are rare instances 
in which from the outset the constitutional prostration is extreme, the pulse 
frequent and small,.the fever high, and the nervous phenomena are pro¬ 
nounced; the patient may sink in two or three days overwhelmed by the inten¬ 
sity of the toxmmia. There are cases of this sort in which the exudate in the 
throat may be slight, but usually the nasal symptoms are pronounced. The 
temperature may be very slightly raised or even subnormal. M ore corn i n poly 
the severe systemic symptoms appear at a later date when the pharyngeal lesion 
is at its Jieight. They are constantly present in extensive disease, and when 
there is a sloughing, foetid condition. The lymphatic glands become greatly 
enlarged; the pallor is extreme.; the face has an ashen-gray hue; the pulse 
is rapid and feeble, and the temperature sinks below normal. In the most 
aggravated forms there are gangrenous processes in the throat, and in rare 
instances, when life is prolonged, extensive sloughing of the tissues of the neck. 

Kschcrich accounts for the discrepancy sometimes observed between the 
severity of the constitutional disturbance and the intensity of the local process, 
by assuming varying degrees of susceptibility to the diphtheria bacillus on the 
one hand, and to its poison on the other hand. With high local susceptibility 
of a part to the action of the bacillus, with little general susceptibility to the 
toxin, there is extensive local exudate with mild constitutional symptoms, or 
rice versa, severe systemic disturbance with limited local inflammation. 

A leucocytosis is*prcsent in diphtheria. Morse does not think it of any 
prognostic value, since it is present and may be pronounced in mild cases. 

What has been described of late as Vince nt'^ angina is an acute, febrile, 
pseudo-membranous inflammation with soft, yellowish-green exuUate, which 
on removal leaves a bleeding ulcer. The gguoral symptoms may be severe, and 
there may be swelling of the glands of the neck. A bacillus fusiformis has been 
described in connection with it. There are instances in which the ulceration 
has been extensive, even proceeding to destruction of the uvula and of the soft 
palate. 

Nasal Diphthebia. —In cases of pharyngeal diphtheria the Klebs-Loef- 
der bacillus is found on the mucous membrane of the nose'and in the secre¬ 
tions, even when no membrane is present, but it may apparently produce two 
affections similar enough locally but widely differing in their general features. 

In membranous or fibrinous rhinitis, a very remarkable affection scon usu- 
% in children, the nares are occupied by thick membranes, but there is an 
entire absence.of any constitutional disturbance. The condition lias been stud¬ 
ied very carefully by Park, Abbott, Gerber and Podack, and others. Itavcnel 
das collected 77 cases, in 41 of which a bacteriological examination was made, 
1!) fid the Klebs-Loeffler bacillus being present. All the cases ran a benign 
?°urse, and in all but a few the membrane was limited to the nose, and the 
institutional symptoms were either absent or very slight. Remarkable and 
Pawling features are that the disease runs a benign course, and that infection 
°f other, children in thp ffiT pily is extremely rare. 
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On the other hand, nasal diphtheria is apt to present a most ipaliguaul 
type of the disease. The infection may he primary in the nose, and in a case 
in my wards there was otitis media, and the Klebs-Loetlter bacillus was sepa¬ 
rated" from the discharge before the condition of nasal diphtheria was sus¬ 
pected. While some eases are of mild character, others are very intense, and, 
the constitutional symptoms most profound. The glandular inflammation is 
usually very intense, owing, as Jacobi points out, to the great richness of the 
nasal muco-a in lymphatics. From the nose the inflammation may extend 
through the tear-ducts to the conjunctiva 1 and into the antra. 

Laiiynumaj. Dii’imimii v.—.1 Itmibruiwits Croup .—With a very large pro¬ 
portion of all the eases of membranous laryngitis the Klebs-l-oedler bacillus is 
associated; in a much smaller number other organisms, particularly the strep¬ 
tococcus, are found, ^lerubranous croup, then, may he said to be either genu¬ 
ine diphtheria or diphtheroid in character.- Of 2S(> cases in which tire disca-c 
was (-onfined to the larynx or bronchi, in 2-‘.I the Klehs-lsrelller bacilli were 
fouud. Tn 57 they were not present, hut of these cultures were unsiii- 
faetnry (Park and Beebe). The streptococcus cases are more likely to he -ee- 
omlary to other acute diseases. 

Symptoms. —Naturally, the clinical symptoms are almost identical in the 
non-specific and specific forms of membranous laryngitis. 

The affection begins like an acute laryngitis with slight/hoarseness ami 
rough cough, to which the term eroupv has been applied. After these symp¬ 
toms have lasted for a day or two with varying intensity, the child suddenly 
becomes worse, usually at night, and there ariCsigns of impeded respiral ion. 
At first tlnijdillicultv in breathing is paroxysmal, due probably to more or less 
spasm of the muscles of the glottis. Soon tliqtflyspncoij becomes continuous, 
inspiration and expiration become difficult, particularly the latter, and with 
th<£.mspiratory movements the epigastrium and lower intercostal spaces are 
retracted. (/The Yoke is husky and may he reduced to a whisper. The color 
gradually changes and the imperfect aeration of the blood is shown in the 
lividity of the lips and finger-tips. "Restlessness comes on and the child lo-sw 
from side to side, vainly trying to get breath.’ Occasionally, in a severer par¬ 
oxysm, portions of membrane are coughed out. The fever in membranous 
laryngitis is rarely very high and the condition of the child is usually m'it 
good at the time of the onset/J The pulse is always increased in frequency ami 
if cyanosis he present is small. In favorable cases the dyspnoea is nol very 
urgent, the color of the face remains good, and after one or two paroxysm- the 
child goes to sleep and wakes in the morning, perhaps without fever and feel¬ 
ing comfortable. The attack may recur the following night with greater 
severity. In unfavorable cases the dyspnoea becomes more and more urgent, 
the cyanosis deepens, the child, after a period of intense restlessness, sinks mM 
a scmi-comatose state, and death finally occurs from poisoning of the tier" 
centres by carbon dioxide. In oilier cases the onset is less sudden and is pre¬ 
ceded by a longer period of indisposition. As a rule, lliere are plum naea 1 
symptoms. The constitutional disturbance may be more severe, the fc' 1 '' 
higher, and there may be swelling of the glands of the neck. Inspection <> 
the fauces may show the presence of false membranes on the pillars or on 11" 
tonsils. Bacteriological examination can "alone determine whether these an 
due to the Klebs-Loeffler bacillus or to tho streptococcus. Faggo held that non 
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wu.ufj.vJS membranous croup may spread *up ward from the larynx just as 
•diphtheritic inflammation is in the habit of spreading downward from the 
■ fauces. Ware, of Boston, whose essay on croup is perhaps the most solid con- 
yfribution to the subject made in this country, reported the presence of exudate 
‘in the fauces in 74 out of 75 cases of croup. Those observations were made 
4 prior to 1840, during periods in which diphtheria was not epidemic to any 
extent in Boston. In protracted cases pulmonary symptoms limy occur, which 
are sometimes due to the difficulty in expelling the muoo-pus from the tubes; 
in others, the false membrane extends into the trachea and even into the 
bronchial tubes. During the paroxysm the vesicular murmur is scarcely audi¬ 
ble, but the laryngeal stridor may be loudly communicated along the bronchial 
tubes. 

Dii'imuiitu or Otiiee Pahts.—P rimary diphtheria occurs occasionally 
in the ronjunclim. It follows in some instances the affection of the nasal 
mucous membrane. Some of the cases are severe and serious, but it lias been 
shown by 0. Franked and others that the diphtheria bacilli may be present in 
a conjunctivitis catarrhal in character, or associated with only slight croupous 
deposits. 

Diphtheria of the external auditor )/ wruins is seen in rare instances in 
which a diphtheritic otitis media has extended through the tympanic mem¬ 
brane. 

Diphtheria of the skin is most frequently seen in the severer forms of 
pharyngeal diphtheria, in which the membrane extends to the mouth and 
lips,"and'Invades the adjacent portions of (lie skin of the face. The skin about 
the anus and genitals may also be attacked. Pseudo-membranous inflamma¬ 
tion is not uncouffnon on ulcerated surfaces and wounds. In very many 
of these cases it is a streptococcus infection, hut in a majority, perhaps, 
in which the patient is suffering with diphtheria, the Klebs-Loelller bacil¬ 
lus will he found in the fibrinous exudate. As proposed by Welch, the term 
“wound diphtheria” should be limited to infection of a wound by the 
Klebs-Loelller bacillus. This “may manifest itself as a simple inflamma¬ 
tion, or inflammation with superficial necrosis, or inflammation with more or 
Ic.-s adherent pseudo-membrane. The conditions as regards varying intensity 
and character of the infection, association with other bacteria, particularly 
streptococci, and the necessity of a bacteriological examination to establish 
the diagnosis, are in no way different in the diphtheria of wounds from tlio-e 
m diphtheria of mucous membranes. Wound diphtheria may occur without 
demonstrable connection with cases of diphtheria and without, affection of the 
throat in the individual attacked, but such occurrences are rare” (Welch). 
Paralysis may follow wound diphtheria. Pseudo-membranous inflammations 
"f wounds arc caused more frequently bv other micro-organisms, particularly 
llie streptococcus pyogenes, than by the Klehs-Loelller bacillus. The fibrinous 
membrane so common in tlio neighborhood of the tracheotomy wound in diph- 
Iberia is rarely associated with the Klebs-Loelller bacillus. Diphtheria of the 
genitals is occasionally seen. 

Complications and Sequela.—Of local complications, luemorrhage from 
the lioso or throat may occur in. the severe ulcerative eases. Skin rashes are 
not, infrequent, particularly the diffuse erythema. Occasionally there is U£ti- 
'•aria and in the severe eases purpura. Fatal cases almost invariably show 
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capillary bronchitis with bronchopneumonia and large patches of collapse, or 
the septic particles may reach the bronchi and excite gangrenous processes 
which may lead to severe and fatal haunorrhage. Jaundice, usually a feature 
of the toxaunia is rarely of serious import. 

Albuminuria, present in all severe cases, is alarming only when the albu¬ 
min is in considerable quantity and associated with epithelial or blood casts. 
Nephritis may appear quite early in the disease, setting in occasionally with 
complete suppression of the urine. In comparison with scarlet fever the renal 
changes lead less frequently to general dropsy. In rare instances there may 
be coma, and even convulsions, without albumin in the urine, and without 
dropsy. 

Of the sequel®, paralysis is by far the most important. It can be experi¬ 
mentally produced in animals by the inoculation of the toxins. The disease is 
a toxic neuritis, due to the absorption of the poison. The proportion of the 
cases in which it occurs ranges from 10 to 15>pnd even to 20 per cent. It is 
strictly a sequel, coming on usually in the second or third week of convales¬ 
cence. It’may follow very mild cases; indeed, the local lesion may be so trilling 
that the onset of the paralysis alone calls attention to the true nature of the 
trouble. It is proportionately less frequent in children than in adults. L. W. 
Rolleston's recent study of the subject indicates that the early use of anti¬ 
toxin diminishes the liability to paralysis. In 404 cases collected by Wood- 
head, the palate was involved in 155, the ocular muscles in 197, in 10 other 
muscles. Ninety-one of the patients died. 

Of the local paralyses the most common is that which affects the palate. 
This gives a nasal character to the voice, and, owing to a return of liquids 
through the nose, causes a difficulty in sw’allowing. The palate is seen to be 
relaxed and motionless, and the sensation in it is also much impaired. The 
affection may extend to the constrictors of the pharynx, and deglutition become 
embarrassed. Within two or three weeks or even a shorter time the paralysis 
disappears. In many cases the affection of the palate is only part of a general 
neuritis. Of other local forms perhaps the most common are paralyses of the 
eye-muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and 
loss of power»of accommodation. Facial paralysis is rare. -The neuritis may 
be confined to the nerves of one limb, though more commonly the legs or the 
arms are affected together. Very often with the palatal paralysis is associated 
a weakness of the legs without definite palsy but with loss of the knee-jerk. 

The multiple form of diphtheritic neuritis may begin with the palalal 
affection, or with loss of power of accommodation and loss of the tendon 
reflexes. This last is an important sign, which, as Bernhardt, Buzzard, and 
R. L. MacDonncll have shown, may occur early, but is not necessarily fol¬ 
lowed by other symptoms of neuritis. There is paraplegia, which may be 
complete or involve only the extensors of the feet. The paralysis may extend 
gild involve the arms and face and render the patient entirely helpless. The 
muscles of respiration muy be spared. 

Heart .—Irregularity of the heart is common. It was present iniiCLper cent 
of the Boston cases of White and Smith. A murmur at the apex or base of 
the heart is present in 94*per cent of all cases. This means of course that a 
majority of all young children with fever have a heart murmur. Only a few 
cases of diphtheria have serious heart symptoms, 36 out of the 946 cases spe- 
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daily studied. Rapid action, of the heart with gallop rhythm and epigastric 
paifl and tenderness are the moBt serious symptoms. The cases in which the 
pulse drops from 110 to 40 or 30 are usually very serious. The heart symp¬ 
toms are more common in the second or third week of the disease, and fatal 
dilatation of the heart may come on as late as the sixth or seventh week. It 
seems probable that the heart weakness is due to granular and fatty degen¬ 
eration of the muscle substance. Possibly in some of the casts there is degen¬ 
eration of the vagua, a view which is supported by the frequency of paralysis 
of the palate with vomiting and epigastric pain and tenderness. 

S erum Siclneas .—Strictly an effect of the treatment, “ Die Sorumkrank- 
lieit ” may be considered among the complications. ' In from eight to ten days 
after the inoculation there apjiears at the site an erythema or urticaria, 
which spreads rapidly over the body. There is usually oedema, local glandular 
enlargements, and in some cases albuminuria. There are pains and slight 
swelling in the joints, and moderate fever. The oedema and the morbilli¬ 
form and exudative rashes aft; the most striking features. Convalescence 
occurs on the third or fourth day. These symptoms have been shown to be 
due to the toxic effects of the horse serum. 

Sudden death has occurred in about 20 cases after the serum injection* 
(llosenau and Anderson). The serious symptoms come on within five or ten 
minutes of the injection with collapse, unconsciousness, and convulsions and 
death. The toxic effect is due to the alien serum, from which it is quite 
possible that before long the dangerous elements may be removed. 

Diagnosis.—The presence of the Ivlebs-Loeffler bacillus is regarded by bac¬ 
teriologists as the sole criterion of true diphtheria, and as this organism may 
be associated with *11 grades of throat affections, from a simple catarrh to a 
sloughing, gangrenous process, it is evident that in many instances there will 
be a striking discrepancy between the clinical and the bacteriological diagnosis. 

The bacteriological diagnosis is simple. The plan adopted by the New 
York Health Department is a model which may be followed with advantage in 
other cities. Outfits for making cultures, consisting of a box containing a 
tube of blood-serum and a sterilized swab in a test-tube, are distributed to 
about forty stations at convenient points in the city. A list of, these places 
is published, and a physician can obtain the outfit free of cost. The direc¬ 
tions are as follows: “The patient should be placed in a good light, and, if 
a child, properly held. In cases where it is possible to get a good view of the 
throat, depress the tongue and rub the cotton swab gently but freely against 
any visible exudate. In other eases, including those in which the exudate is 
confined to the larynx, avoiding the tongue, pass the swab far back and rub 
h freely against the mucous membrane of the phftrynx and tonsils. Without 
laying the swab down, withdraw the cotton plug from the culture-tube, insert 
the swab, and rub that portion of it which has touched tlie exudate gently but 
thoroughly all over the surface of the blood-serum. Do not push the swab. 
into the blood-serum, nor break the surface in any way. Then replace tfie 
swab in its own tube, plug both tubes, put them in the box, and return the 
culture outfit at once to the station from which ij; was obtained.’’ The culture- 
tubes which have been inoculated are kept in an inev^ator at 37° C. for twelve 
hours and are then ready for examination. Some prefer a method by which 
the material from the throat collected on a sterile swab, or, as recommended 
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by vou Esmarch, on small pieeeswf sterilized sponge, is sent to the laborulmv 
where the cultures and microscopical examination are made by a baeteriologiq. 

An immediate diagnosis without the use of cultures is often possible In- 
making a smear preparation of the exudate from the throat. The Klebs-hoef. 
fler bacilli may be present in sullieient numbers, and may bo quite character- 
istic to an expert. In this conned ion may be given the following statement 
by Park, who luts had such an exceptional experience: 11 The examination In 
£ competent bacteriologist of the bacterial growth in a blood-serum tula* which 
has been properly inoculated and kept for fourteen hours at the body tem¬ 
perature can be thoroughly relied upon in eases where there is visible mem¬ 
brane in the throat, if the culture is made during the period in which the 
membrane is forming, and no antiseptic, especially no mercurial solution, has 
lately been applied. In cases in which the disease is confined to ttie larynx or 
bronchi, surprisingly accurate results ean he obtained from cultures, but m u 
certain proportion of cases no diphtheria bacilli will be found in the tir-t 
culture, and yet will be abundantly present'in later cultures. We belicxc, 
therefore, that absolute reliance for a diagnosis can not be placed upon a single 
culture from the pharynx in purely laryngeal eases." 

Where a bacteriological examination can not be made, the practitioner mud 
regard as suspicious all forms of throat affections in children, and carry mil 
measures of isolation and disinfection. -In this way alone can serious emirs 
be avoided. It is not, of course, in the severer forms of membranous angina 
that mistake is likely to occur, but in the various lighter forms, many of wlmli 
are in reality due to the Klebs-l-outller bacillus. 

A large proportion of the eases of diphtheroid inflammation of the throat 
are duo to the streptococcus pyogenes. They are usually, milder, and the lia¬ 
bility-to general infection is iess intense; still, in scarlet fever and other spe¬ 
cific fevers some of the most virulent eases of throat disease which we sr, 
with intense systemic infection, are caused by this micro-organism. Tlie-r 
streptococcus cases arc probably much less numerous than the figures which 
I have given would indicate. The more careful examinations in the diphtheria 
pavilions of hospitals, particularly in Europe, have shown that in tin- large 
majority otj cases admitted the Klelis-Loefiler bacillus is present. 1 hair 
already referred, under the section on scarlet fever, to the question of tIn- 
diagnosis between scarlet fever With severe angina and diphtheria. 

Prognosis. —Tn hospital practice the mortality was formerly from lit* to 
SQ-PS-r cent. In the Boston City Hospital the d'ealli-ratc between 18SS .in<l 
1894 was only once below 40 per cent, and in 1892 and 1893 rose to nearly 
50 per cent. Following the introduction of antitoxin from 1895 lo 1903 tln- 
death-ratc has not once hden above 15 per cent, and of late years lias In-rii 
about 10 or 12 per cent (McCollom). In country places the disease may d |s - 
play an appalling virulence. In cases of ordinary severity the outlook i* ih |_ 
ally good. IIMklgHults.fronilinvolvenient of 'the larynx,* septic infe ct""i. 
sudden heart-fa ilure./diphtheritic paralysis, oceasiortgUy.Jiam-uoBHiia. mul 
tenetimes from.^oncho^uifiuiapnia occurring during convalescence. In 
England and Wales in 1903 there wore 6,077 deaths, compared with 9,130. the 
average number in the previous decennium (Tatham). Of late years the mor¬ 
tality has been steadily falling. Tn Boston during the ten years ending I9» 3 
the mortality per 10,000 of the living has ranged from 30.65 to 88.73. T’lic 
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mortality has greatly decreased, from 18.03 per 10,000 living in 1894 to 3 51 
in 1903 (McCollom). 

Pr qphyia xia.— Isolation of the sick, disinfection of the clothing and of 
cu'rything that has come in contact with the patient, careful scrutiny of the 
I mil der cases of,throat disorder, and more stringent surveillance in the period 
of convalescence are the essential measures to prevent the spread of the dis¬ 
ease. Suspected eases in families or schools should be at onde isolated or re¬ 
moved to a hospital for infectious disorders. When a death has occurred from 
diphtheria, the body should be wrapped in a sheet which has been soaked in 
a corrosive-sublimate solution (1 to 3,000). and placed in a closely sealed 
coffin. The funeral should always be private. 

In cases of well-marked diphtheria these precautions are usually carried 
out, but the chief danger is from the milder ca<e<. particularly the ambulatory 
form, in which the disease has perhaps not, been suspected.’ Rut from such 
patients mingling with susceptible children the disease is often conveyed. The 
healthy children in a family in ’which diphtheria exists may carry tire disease 
to their se l lool- f allows. The question of the influence of isolation hospitals 
on Ihe spread of the di-case ha-, I think, hcen solved in Boston, a city which 
lias suffered torrihl.v from diphtheria. The ratio of mortality per 10.000 living 
in 1893 was 11+, and in 1891 it was J!) In 1895 the 'infections pavilion 
was opened. Prior to that year only about 10 per cent of the reported eases 
were treated in hospital; in succeeding years 50 per cent were treated in hos¬ 
pital. In 1898 the mortality per 10,000 had fallen to 3, and in 1899 it 
was -1.9. 

A very important matter in the prophylaxis relates to the period of con¬ 
valescence. It has been sltown bv numerous observations that, after all the 
membr ane ha s cleared away, virulent bacilli may persist-in, the throat from 
periods ranging from six weeks to six months, or even longer. There is evi¬ 
dence to show that the disease may bo communicated l>v such patients, so that 
isolation should be continued in any given case until the bacteriological exami¬ 
nation. shows tl»t the throat is free. 

It can not he too strongly emphasized that the important elements in the 
prophylaxis of diphtheria are the rigid scrutiny of the milder tyyes of throat 
a fleet ion, and the thorough isolation and disinfection of the individual 
patients. 

('arelul attention sltouhl bo given to the throats and mouths of children, 
particularly to the teeth and tonsils, ns Cnillo has urged. Swollen and enlarged 
tmi-ils should be removed. In persons exposed, the antiseptic mouth washes, 
sll, 'li as corrosive sublimate (1 to 10,00(1). chlorine water (1 to 1.100). or swab- 
I'ing the throat with a diluted Lnefller's solution. Should he employed. 

Treatment. —The important points are hygienic measures to prevent the 
s prond of the malady, local treatment, of the throat to destroy the bacilli, medi- 
fation, general or specific, to counteract the effects of the toxins, and, lastly, 
’° the complications and sequela 1 . 

(") Hygienic Measures. —The patient should he in a room from which 
1,1 carpets, curtains, and superfluous furniture have been remousl. Tito tom- 
Pj ntture should be about U8°, and thorough ventilation should be secured. 

I a ’ r may bcJccpt moist by a kettle or a steam-atomizer. If possible, only 

aujsc, tho child's mother, and the doctor should come in contact with the 
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patient. During the visit the physician should wear a linen overall,* and on 
leaving the room he should thoroughly wash his hands and face in a eorrosive- 
sublimate solution. The strictest quarantine should be employed against other 
members in the house. 

(6) Local Tbeatment. —In mild cases the throat symptoms are alone 
prominent. Vigorous local treatment from the outset should be carried out, 
taking especial care in all instances to avoid mechanical injury to the tissues. 
A very large number of solutions have been recommenced. They are best 
employed with a swab of cotton-wool or a soft sponge, or irrigation with hot 
antiseptic solutions may be used. The direct application with a swab of cot¬ 
ton-wool or sponge is, as a rule, effective. In many young children it is really 
a most trying procedure to carry out the treatment, and sometimes one is 
compelled to desist. The jauise should hold the child on her knees, well 
wjapped in a shawl, with its head resting on her shoulder. The nose is then 
held, and so soon as the child opens its mouth,® cork shotijpkbe placed between 
the molar teeth. The-local application can then he made, or thorough irriga¬ 
tion carried out. In infants the disinfecting fluids are sometimes better 
applied through the nostrils. The following solutions may be employed: 

Loefller's solution: Menthol, 10 grammes dissolved in toluol to 30 cc. 
Liq. Ferri scsquichlorati, 4 cc.; alcohol absol.. (iO cc. 

Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, 3 
grammes to the litre. 

Carbolic acid, 3 per cent in 30 per cent alcohol solution, is much employed; 
some prefer to touch the small spots of exudate with pure carbolic acid. 

Another solution is: The tincture of the perehloride of iron, a drachm 
and a half, in glycerine, one ounce, water, one ounce, with from 15 to ‘til 
minims of carbolic acid. Chlorine water, boric acid, peroxide of hydrogen, 
iodoform, lactic acid, trypsin, and papain arc also recommended. 

Loefller’s solution, which has been given a very thorough trial, is perhaps 
the most satisfactory. 

Nasal diphtheria requires prompt and thorough disinfection of the pas¬ 
sages. Jacobi recommends chloride of sodium, saturated boric acid, or 1 
part of bichloride of mercury, 35 of chloride of sodium, and 1,000 of water, 
or the 1-per-cent solution of carbolic acid. Loefller’s solution may bo diluted 
and applied with a syringe or a spray. To be effectual the injection must he 
properly given. The nurse should be instructed to pass the nozzle of the 
syringe horizontally, not vertically; otherwise the fluid will return through 
the same nostril. 

When the larynx becomes involved, a steam tent may be arranged upon 
the hed, so that the child may breathe an atmosphere saturated with moisture. 
If the dyspnoea becomes urgent, an emetic of sulphate of zinc or ipecacuanha 
may be given. When the signs of obstruction arc marked there should be no 
delay in the performance of intubation or tracheotomy. 

Hot applications to the neck are usually very grateful, particularly to 
young children, though in the case of older children and adults the ice poul¬ 
tices are to be preferred. 

(c) General Measures.— The food should be liquid—milk, beef jui<<s 
barlejuiater, albumen water, and soups. The child should he encouraged 1° 
drink water freely. When the pharyngeal involvement is yexy.gijiftt.and s" ;; t- 
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owing fopnfnl. nutritiyejjpcmata should bA used. In cases with severe con- 
if’i'tntinnal aymptmnB stimulants should be given early. 

Medicines given internally are of very little avail in the disease. There 
s still a widespread belief in the profession that forms of mesciiIX4tC„bene- 
ficjftl. The tincture of the perchlorido of iron is also very warmly recom¬ 
mended. We are still, however, without drugs which can directly counteract 
,he tox-albumins of this disease, and we must rely on general ^measures of feed- 
ng and stimulants to support the strength. 

The convalescence of the disease is not without its dangers, and patients 
diould be very carefully watched, particularly if there are signs of heart 
weakness. 

The diphtheritic paralysis requires rest in bed, and in those cases in which 
lie heart rhythm is disturbed the avoidance of sudden exertion. In the 
•lironic forms with wasting, massage, electricity, and strychnine are invaluable 
lids. If swallow^Bbecomes vgry difficult, the patient must be fed with the 
itomach'-tulie, widen is very much preferable to feeding per rrclum. 

(d) Antitoxin Thbat.mext. —As the years go on additional experience 
ins shown that, thoroughly carried out, this method of treatment is both safe 
ind efficacious. There are no reasonable grounds for skepticism on the part of 
ntelligent practitioners, and still less on the part of those in charge of the 
lospitals for infectious diseases. 

The principle of action depends on the circumstance that the blood-scrum 
if an animal rendered immune, when introduced into another animal, protects 
it from infection with the diphtheria bacilli, and has also an important cura¬ 
tive influence upon diphtheria, whether artificially given to animals, or spon¬ 
taneously acquired by man. In the preparation of the blood-scrum a uniform 
standard strength is procured. The antitoxin unit is the amount of antitoxin 
which, injected into a guinea-pig of 250 grammes in weight, neutralizes 100 
times the minimum fatal dose of toxin of standard strength. 

Dosage .—This is one of the most important questions relating to the use 
of the antitoxin. J. II. McOollom, of the Boston City Hospital, who has prob¬ 
ably lmd a richer experience with the disease than any man in the United 
States, insists that the guiding practice in the use of the antitoxin is to give it 
until the characteristic effects arc produced, whether 4,000 or 70.000 units be 
required for this result. He very rightly remarks that in the case of a patient 
ill with diphtheria there is no way of estimating the quantity of toxin gener¬ 
ated by the membrane, and therefore one must administer the agent until the 
characteristic effect is produced—viz., the shriveling of the membrane, the 
diminution of the nasal discharge, the correction of the fetid odor, and a gen¬ 
eral improvement in the condition of the patient. No case, he says, in the 
acute stage should he considered hopeless. “ When one sees a patient with 
'Membrane covering the tonsils and uvula, profuse sanious discharge from the 
nose, spots of ecchymosis on the body and extremities, cold, clammy hands 
a "d feet, a feeble pulse, and the nauseous odor of diphtheria, and finds that 
nfler the administration of'10,000 units of antitoxin in two doses the condi- 
I'on of the patient improves slightly; that after 10,000 units more have been 
given there is a marked abatement in the severity of the symptoms; that when 
an additional 10,000 units have been given the patient is apparently out of 
danger, and eventually recovers—one must believe in the curative power of 
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antitoxin. When one sees a patient in whom the intubation tubo has been 
repeatedly clogged, when the hopeless condition of the patient changes for the 
better after the administration of 50,000 units,, one can not help but be con¬ 
vinced of the importance of giving large doses of antitoxin in the very severe 
and apparently hopeless cases. In the majority of instances thes&iarge doses 
are not required, particularly if the patients are seen early in the attack, 4,900 
to 6,000 units being enough to produce the characteristic effect on the mem¬ 
brane.” • • 

’Favorable effects are seen in improvement in both the local and general 
condition. The swelling of the fauces subsides, the membrane begins to dis¬ 
appear, the temperature falls, and the pulse becomes slower. 

Untoward Effects .—Of these the most Common are urticaria and arthral¬ 
gia,, but they are trifling and unimportant. Abscess is rare. 

Results .—Of 183,256 cases treated in 150 cities previous to the serum 
period, the mortality was 38.1 per cent. Since the introduction of serum 
132,548 cases have been treated, with a mortality of 11.6 per cent. Leaving 
out those not treated with the serum, the mortality was 0.8 per cent (Edam 
Rosenthal). The figures of the Boston City Hospital have already been gi\cn 
and are of special value, as the number of cases is large, the character severe, 
and the Director of the South Department, Dr. McCollom, has had faith in 
the treatment and courage in carrying it out. 

In Chicago, from 1888 to 1805, the total number of deaths from diph¬ 
theria was 11,188. From 1896 to 1003, the period during the use of anti¬ 
toxin, the deaths were 6,088, a decrease of 17 per cent. Of 586 cases treated 
on the first day of the disease there were only 2 deaths; of 036 cases treated 
later than the fourth day there were 216 deaths (A. ]{. Reynolds). 

Immunization for the Prevention of Diphtheria .—Persons exposed to diph¬ 
theria may be protected by a sufficient dose of the antitoxin. Children, par¬ 
ticularly, should receive an immunizing injection at once, 'flic minimum do-o 
should be 500 units for a child under two years of age; for older children and 
adults larger doses (500 to 1,000) are employed, which may be repeated in a 
few days if necessary. In New York (city) since January, 1895, 13,000 per¬ 
sons have begp. so treated, of whom only 40 contracted the disease and only 
one died. 


XVH. ERYSIPELAS. 

Definition. —An acute, contagious disease, characterized by a special in¬ 
flammation of the skin caused by streptococcus eryni point os seu pyogenes. 

Etiology. —Erysipelas is'a widespread affection, endemic in most com¬ 
munities, and at certain seasons epidemic. We nro as yet ignorant of the 
atmospheric or telluric influences which favor the diffusion of the poison. 

It is particularly prevalent in the spring of the year. Of 2,012 cases col¬ 
lected by Anders, 1,214 occurred during the first live months of the year. 
April had the largest number of cases. The affection prevails extensively m 
old, ill-ventilated hospitals and institutions in which the sanitary conditions 
are defective. With the improved sanitation of late years the number of cases 
has materially diminished. It has licen observed, however, to break out in new 
institutions under the most favorable hygienic circumstances. Erysipelas is 
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both contagious and inoculable; but, except finder special conditions, the poi¬ 
son is not very virulent and docs not seem to act at any great distance. It 
can be conveyed by a third person. The poison certainly attaches itself to the 
furniture, balding, and walls of rooms in which patients have been confined. 

The disposition to the disease is widespread, but the susceptibility is 
specially marked in the case of individuals with wounds or abrasions of any 
sort. Recently delivered women and persons who have been the subjects of 
surgical operations are particularly prone to it. A wound, however, is not 
necessary, and in the so-called idiopathic form, although it may be dillicult to 
say that there was not a slight abrasion about the nose or lips, in very many 
cases there! certainly is no observable external lesion. 

Chronic alcoholism, debility, and Bright’s disease are predisposing agents. 
Certain persons show a special susceptibility to erysipelas, and it may recur 
in them repeatedly. There are instances, too, of a family predisposition. 

The specific agent of the disease is a streptococcus growing in long chains, 
which is included under the grtfup name Streptococcus pyogenes, with which 
Streptococcus erysipciatos appears to lie identical. The fever and constitu¬ 
tional symptoms are due in great part to the toxins; the more serious visceral 
complications are the result of secondary metastatic infection. 

Immunity .—Susceptible animals can be rendered immune to virulent 
streptococci by repeated non-lethal injections of cultures. Marmorek’s pro¬ 
tective serum, prepared by inoculating the horse and other animals with cul¬ 
tures of intensified virulence, belongs to the bactericidal and not to the anti¬ 
toxic sera. Notwithstanding some apparently favorable results, its value in 
the treatment of human infections has not been demonstrated. 

Morbid Anatomy.—Erysipelas is a simple inflammation. In its uncom¬ 
plicated forms there is seen, post mortem, little; else than inflammatory oedema. 
Investigations have shown that the cocci are found chiefly in the lymph-spaeds 
and most abundantly in the zone of spreading inflammation. In the unin- 
'olved tissue beyond the inflamed margin they are to be found in the lymph- 
xessels, and it is here, according to Mctschnikoff and others, that an active 
warfare goes on between the leucocytes and the cocci (phagocytosis). In more 
extensive and virulent forms of the disease there is usually suppuration. 

Infarcts occur in the lungs, spleen, and kidneys, and there may be the gen¬ 
eral evidences of pyamiie infection. Some of the worst cases of malignant 
endocarditis arc; secondary to erysipelas; thus, of 23 cases, 3 occurred in con¬ 
nection with this disease. Septic pericarditis and plenritis also occur. As 
fiist mentioned, the disease may in rare cases extend to and involve the 
meninges. Pneumonia is not a very common complication. Acute nephritis 
is also met with; it is often ingrafted upon an old-chronic trouble. 

Symptoms. —The following description applies specially to erysipelas of the 
face and head, the form of the disease which the physician is most commonly 
called upon to treat. 

The incubation is variable, probably from three to seven days. 

The stage of invasion is often marked by a rigor, and followed by a rapid 
rise in the temperature and other characteristics of an acute fever. When 
Nmre is a local abrasion, the spot is slightly reddened; but if the disease is 
allopathic, there is seen within a few hours slight redness over the bridge of 
tin; nose and on the cheeks. The swelling and tension of the skin increase and 
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within twenty-four hours the external symptoms are well marked. «The skin 
is smooth, tense, and (edematous. It looks red, feels hot, and the superficial 
layers of the epidermis may be lifted as small blebs. The patient complains of 
an unpleasant feeling of tension in the skin; the swelling rapidly increases; 
and during the second day the eyes are usually closed. The first-affected pails 
gradually become pale and less swollen as the disease extends at the periphery. 
When it reache*the forehead it progresses as an advancing ridge, perfectly well 
defined and raised; and often, on palpation, hardened extensions can be felt 
beneath the skin which is not yet reddened. Even in a case of moderate scuir- 
ity, the face is enormously swollen, the eyes are closed, the lips greatly (edema¬ 
tous, the cars thickened, the scalp is swollen, and the patient’s features arc 
quite unrecognizable. The formation of blebs is common on the eyelids, cars, 
and forehead. The cervical lyiuph-glands are swollen, but are usually masked 
in the oedema of the neck. The temperature keeps high without marked remis¬ 
sions for four or five days and then defervescence takes place by crisis. Lcu- 
coeytosis is present. Kirkbride has noted tfte presence in one case of leiicm 
and tyrosin in the urine. The general condition of the patient varies much 
with his previous state of health. In old and debilitated persons, particularly 
in those addicted to alcohol, the constitutional depression from the outset mav 
be very great. Delirium is present, the tongue becomes dry, the pulse feeble, 
and there is marked tendency to death from toxtemia. In the majority of 
cases, however, even with extensive lesions, the constitutional disturbance, con¬ 
sidering the height of the fever range, is slight. The mucous membrane of the 
mouth and throat may be swollen and reddened. The erysipelatous inflamma¬ 
tion may extend to the larynx, but the severe oedema of this part occasionally 
met with is commonly due to the extension of the inflan\jnation from without 
inward. 

There are cases in which the inflammation extends from the face to the 
neck, and over the chest, and may gradually migrate or wander over the greater 
part of the body (/?. miijrans). 

The close relation between the erysipelas coccus and the pus organisms is 
shown by the frequency with which suppuration occurs in facial erysipelas. 
Small cutaneous abscesses are common about the cheeks and forehead ami 
neck, and beneath the scalp large collections of pus may accumulate. Sup¬ 
puration seems to occur more frequently in some epidemics than in others, and 
at the Philadelphia Hospital one year nearly all the cases in the erysipelas 
wards presented local abscesses. 

Complications.—Meningitis is rare. The cases in which death occurs will 
marked brain symptoms do not usually show, post mortem, meningeal 
affection. 

Pneumonia is an occasional complication. Ulcerative endocarditis ami 
septicaemia, are more common. Albuminuria is almost constant, particularly 
in persons over fifty. True nephritis is occasionally s(xm. Da Costa hm 
called attention to curious irregular returns of the fever which occur during 
convalescence without any aggravation of the local condition. 

The diagnosis rarely presents any difficulty. The mode of onset, the rap» 
rise in fever, and the characters of the local disease are quite distinctive. 

Prognosis.—Healthy adults rarely die. The general mortality in hospital' 
is about 7 per cent, in private practice about 4 per cent (Anders). In I' 11 
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new-bonf, when the disease attacks the navel, it is almost always fatal. In 
drunkards and in the aged erysipelas is a serious affection, and death may 
result either from the intensity of the fever or, more commonly, from toxaemia. 
The wandering or ambulatory erysipelas, which has a more protracted course, 
may cause death from exhaustion. 

Treatment. —Isolation should be strictly carried out, particularly in hos¬ 
pitals. A practitioner in attendance upon a case of erysipelas should not 
attend cases of confiribment. 

The disease is self-limited and a large majority of the cases get well with¬ 
out any internal medication. I can speak definitely on this point, having, at 
the Philadelphia Hospital, treated many cases in this way. The diet should 
be nutritious and light. Stimulants are not required except in the old and 
feeble. For the restlessness, delirium, and insomnia, chloral or the bromides 
may be given; or, if these fail, opium. When the fever is high the patient 
may be bathed or Sponged, or, ijj private practice, if there is an objection to 
this, antipyrin or antifebrin may be given. 

Of internal remedies believed to influence the disease, the tincture of the 
pcrehlorido of iron has been highly recommended. At the Montreal General 
Hospital this was the routine treatment, and doses of half a drachm to a 
drachm were given every three or four hours. I am by no means convinced 
that it has any special action; nor, so far as I know, has any medicine, given 
internally, a definite control over the course of the disease. 

Of local treatment, the injection of antiseptic solutions at the margin of 
the spreading areas has been much practised. Two-pcr-ceut solutions of car¬ 
bolic acid, the corrosive sublimate and the hiniodide of mercury have been 
much used. The injection should he made not into but just a little beyond 
the border of the inflamed patch. F. P. Henry has treated a large number 
of cases at the Philadelphia Hospital with the last-mentioned drug, and this 
mode of practice is certainly most rational. 

Of local applications, iehthyol is at present much used. The inflamed 
regidn may he covered with salicylate of starch. Perhaps as good an appli¬ 
cation as any is cold water, which was highly recommended by Hippocrates. 


XVIII. SEPTICAEMIA ANT) PYAEMIA. 

Certain terms must first he defined. 

An infection is the morbid process induced by the invasion and growth in 
the body of pathogenic micro-organisms. An infection may be local, as in 
a boil, or general, as in some cases of anthrax. 

An intoxication is the morbid condition caused by the absorption of toxins, 
hi large part derived from pathogenic organisms. The term saprcebiici is the 
"Univalent of septic intoxication. 

A hard-and-fast line can not lie drawn between an infection and an intoxi- 
ftilion, but agents of infection alone aTe cnpable of reproduction, whereas those 
j°f intoxication are chemical poisons, some of which are produced by the agency 
I bacteria, or by vegetable and animal cells. Infections diseases ivhicl^ are 
I C0| »niunicated directly from one person to another are termed contagious, and 

infecting agent is sometimes spoken of as a contngium. “ Whether or not 
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an infectious disease is contagious in the ordinary sense depends upon tli<> 
nature of the infectious agent, and especially upon the manner of its elimina¬ 
tion from and reception by the body. Most but not all contagious diseases are 
infectious. Scabies is a contagious disease, but it is not infectious ” (Welch). 

There are three chief clinical types of infection. 

« 

1. Local Infections with the Development^* Toxins. 

This is the common mode of invasion of many of the diseases which we 
have already considered. Tetanus, diphtheria, erysipelas, and pneumonia are 
diseases which have sites of local infection in which the pathogenic organisms 
develop; but the constitutional effects are caused hy the absorption of the poi¬ 
sonous products. The diphtheria toxin produces all the general symptoms, Iln> 
tetanus toxin every feature, of the di-ease without the presence of their re¬ 
spective bacilli. Certain of the symptoms foyowing the absorption of the tox¬ 
ins are general to all; others are special and peculiar, according to the organ¬ 
ism which produces them. A chill, fever, general malaise, prostration, rapid 
pulse, restlessness, and headache arc the most frequent. With but few excep¬ 
tions the febrile disturbance is the most common feature. The most serious 
effects are seen upon the nervous sy-fent and upon the heart, and the grant\ 
of the symptoms on the part of these organs is to some extent a measure of the 
intensity of the intoxication. The organisms of certain local infections pro¬ 
duce poisons which have special actions; tints the diphtheria toxin, hesnlc- 
having the effects already referred to, is especially prone to attack the nervous 
system and to cause peripheral neuritis. The tetanus toxin has a specific 
action on tlie motor neurones. • 


2. Septio.emta. 

Formerly, and in a surgical sense, the term “ septicaemia ” was used tn 
designate the invasion of the blood and tissues of the body by the orgam-ms 
of suppuration, but in the medical sense the term may be applied to any con¬ 
dition in xvhich, with or without a local site of infection, there is micmlnr 
invasion of \he blood and tissues, but without metastatic foci of suppuration 
Owing to the great development of bacteria in the blood, and in order to -epa- 
rate it sharply from local infectious processes with toxic invasion of the l»uh 
it is proposed to call this condition bactenemia; toxaemia denotes the Intici 
state. 

(a) Progressive Septioajmia from Local Infection. —The conimoi 
streptococcus and staphylouoecus infection is as a rule first local, and the l"\ 
ins alone pass into the blood. In other instances the cocci appear in the hie" 1 
and throughout the tissues, causing a septicaunia which intensifies greatly tin 
severity of the ease. Other infections in which the bacterial invasion, local a 
first, may become general are pneumonia, typhoid fever, anthrax, gonorrh"' i| 
and puerperal fever. 

The clinical features of this form are well seen in the eases of piiei'p" 1,1 
septicaemia or in dissection wounds, in which the course of the infection mu. 
be traced along the lymphatics. The symptoms usual!v set in within t xxI'l'ly 
four hours, and rarely later than the third or fourth day. There is a d" 1 
or chilliness, with moderate fever at first, which gradually rises and is ma' k«' 1 
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by daily remissions and even intermissions. The pulse is small and com¬ 
pressible, and may reach 120 or higher. Gastro-intestinal disturbances are 
common, the tongue is red at the margin, and the dorsum is dry and dark. 
There may be early delirium or marked mental prostration and apathy. As 
the disease progresses there may be pallor of the face or a yellowish tint. 
Capillary hmmorrhages are not uncommon. 

In streptococcus cases we are beginning to recognize the fact that these 
infections are not idways so serious as we thought. Death may occur within 
twenty-four hours or be delayed for several days, even for weeks, and recovery 
may occur. One case recently showed streptococci in the blood for six weeks, 
but ultimately recovered (Cole). On post-mortem examination there may be 
no gross focal lesions in the viscera, and the seat of infection may present only 
slight changes. The spleen is enlarged and soft, the blood may bo extremely 
dark in color, and hamiorrlmges arc common, particularly on the serous sur¬ 
faces. Neither tljrombi nor emboli are found. Certain clinical features sepa¬ 
rate the streptococcus from I lie*'staphylococcus infection, chiefly in the absence 
of delirium, a rather abnormal mental acuteness, and in the presence of a 
greater degree of amentia. 

Many instances of septicamiia are combined infections; thus in diphtheria 
streptococcus septicamiia is a common, and the most serious, event. The local 
disease and the symptoms produced by absorption of the toxins dominate the 
clinical picture; but the features are usually much aggravated by the systemic 
invasion. A similar infection may occur in typhoid fever and in tuberculosis, 
and may obscure the typical picture. These secondary septicaemias are caused 
most frequently by the streptococcus, but may result from the invasion of 
other bacteria. 

(6) General Septic.emia without Recognizable Local Infection.— 
Cryptogenetic Septiivmias. —This is a group of very great interest to the 
physician, the full importance of which we are only now beginning to recog¬ 
nize. 

The subjects when attacked may be in perfect health; more commonly they 
are already weakened by acute or chronic illness. The pathogenic organisms 
are varied. Streptococcus pyogenes is the most common; the forms of 
staphylococcus more rare. Other occasional causal agents are Micrococcus 
hmcrolatus (pneumococcus), Hacillus proteus, and Itncillus pyocynncus. Be¬ 
tween May 1, 1802, and June 1, 1803. there were examined in the post-mortem 
room from my wards 21 cases of general infection, of which 13 were due to 
Streptococcus pyogenes, 2 to Staphylococcus pyogenes, and 6 to the pneumo¬ 
coccus. In 1!) of those ease's the patients were already the subjects of some 
other malady, which was aggravated, or in most instances terminated, by the 
general septicamiia. The symptoms vary somewhat with the character of the 
micro-organisms. Tn the streptococcus eases there may' be chills with high, 
irregular fever, and a more characteristic septic state than in the pneumo- 
coceus infection. 

Most of these cases come correctly under the term "cryptogenetic septi- 
«rrnia ” as employed by Leubc, inasmuch as the local focus of infection is 
11 °t evident during life, and may not be found after death. Although most 

these cases are terminal infections, yet it is well to bear in mind that there 
ar ° instances of this type of affection coming on in apparently healthy persons. 
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The fever may be extremely irregular, characteristically septic, and.persist 
for many weeks. Foci of suppuration may not develop, and may not be found 
even at autopsy. I have on several occasions met with cases of an intermit¬ 
tent pyrexia persisting for weeks, in which it seemed impossible to give any 
explanation of the phenomena, and some which ultimately recovered, and in 
which tuberculosis and malaria could be almost positively excluded. These 
cases require to .be carefully studied bacteriologically. Dreschfeld has de¬ 
scribed them as idiopathic intermittent fever of pyaen^e character. Local 
symptoms may be absent, though in three of <his cases there was enlargement 
of the liver, and in two the condition was a diffuse suppurative hepatitis. The 
pyocyanic disease, or cyano-pysemia, is an extremely interesting form of infec¬ 
tion with Bacillus pyocyaneus, of which a larger number of cases have been 
reported of late years. (See Wollstein’s paper, Archives of Pediatrics, Octo¬ 
ber, 1897, and Barker, Jour. Am. Med. Assoc., 1897.) 

3. Septico-py^m^s. 

The pathogenic micro-organisms which invade the blood and tissues may 
settle in certain foci and there cause suppuration. When multiple abscesses 
are thus produced in connection with a general infection, the condition is 
known as pyremia or, perhaps better, septico-pyajmia. There are no specific 
organisms of suppuration, and the condition of pyaemia may be produced by 
' organisms other tlian the streptococci and staphylococci, thougli these are the 
most common. Other forms which may invade the system and cause foci of 
suppuration are Micrococcus lanceolatus, the gonococcus. Bacillus coli, Bacillus 
typhosus, Bacillus proteus, Bacillus pyocyaneus, Bacillus in/luenzce, and very 
probably the anaerobic bacteria of Veillon and Zuber. In a large proportion of 
all cases of pyaemia there is a focus of infection, either a suppurating exter¬ 
nal wound, an osteomyelitis, a gonorrhoea, an otitis media, an empyema, or an 
area of suppuration in a lymph-gland or about the appendix. In a large 
majority of all these eases the common pus cocci are present. 

In a suppurating wound, for example, the pus organisms induce hyaline 
necrosis in the smaller vessels with the production of thrombi and purulent 
phlebitis. The entrance of pus organisms in small numbers into the blood 
does not necessarily produce pyaemia. Commonly the transmission to various 
parts from the local focus takes place by the fragments of thrombi which puss 
as emboli to different parts, where, if the conditions are favorable, the pus 
organisms excite suppuration. A thrombus which is not septic or contami¬ 
nated, when dislodged and impacted in a distant vessel, produces at most only 
a simple infarction; but, coming from an infected source and containing pus 
microbes, fcn independent centre of infection is established wherever the cm- 
boluJWy lodge. These independent suppurative centres in pyaemia, known a* 
embolic or metastatic abscesses, have the following distribution: 

(а) In external wounds, in osteo-myelitis, and in acute phlegmon of fI k 
akin, the embolic particles very frequently excite suppuration in the lungs 
producing the well-known wedge-shaped pysemie infarcts; from these, or rarcl; 
by paradoxical embolism, or direct passage of bacteria or minute embol 
through the pulmonary capillaries, metastatic foci of inflammation may occu 
in other parts. 

(б) Suppurative foci in the territory of the portal system, particularly is 
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the intdfetines, produce metastatic abscesses !n the liver with or without sup¬ 
purative pylephlebitis. 

Endocarditis is an event which is very liable to occur in all forms of sep- 
ticsemia, and modifies materially the character of the clinical features. Strep¬ 
tococci and staphylococci are the most common organisms present in the vege¬ 
tations, but the pneumococci, gonococci, tubercle bacilli, typhoid bacilli, 
anthrax bacilli, and other forms have been isolated. The vegetations which 
grow at the site of*the valve lesion become covered with thrombi, particles 
of which may be dislodged and carried as emboli to different parts of the body, 
causing multiple abscesses or infarcts. 

Symptoms of Septico-pyemia. —In a case of wound infection, prior to the 
onset of the characteristic symptoms, there may be signs of local trouble, and 
in the case of a discharging wound the pus may change in character. The 
onset of the disease is marked by a severe rigor, during which the temperature 
rises to 103° or 104° and is fojlowed by a profuse sweat. These chills are 
repeated at intervals, either daily or every other day. In the intervals there 
may be slight pyrexia. The constitutional disturbance is marked and there 
are loss of appetite, nausea, and vomiting, and, as the disease progresses, rapid 
emaciation. Transient erythema is not uncommon. Local symptoms usually 
occur. If the lungs liecomc involved there arc dyspnoea and cough. The 
physical signs may be slight. Involvement of the pleura and pericardium is 
common. The anaemia, often profound, causes great pallor of the skin, which 
later may be bile-tinged. The spleen is enlarged, and there may be intense 
pain in the side, pointing to perisplenitis from embolism. Usually in the 
rapid cases a typhoid state supervenes, and the patient dies comatose. 

In the chronic cases the disease may be prolonged for months; the chills 
recur at long intervals, the temperature is irregular, and the condition of the 
patient varies from month to month. The course is usually slow and progress¬ 
ively downward. 

Diagnosis. —Pyaemia is a disease frequently overlooked and often mistaken 
for other affections. 

Cases following a wound, an operation, or parturition are readily recog¬ 
nized. On the other hand, the following conditions may be overlooked: 

Osteo-myclitis. —Here the lesion may be limited, the constitutional symp¬ 
toms severe, and the course of the disease very rapid. The cause of the trouble 
may be discovered only post mortem. 

So, too, acute septieo-pyicmirt may follow gonorrhoea or a prostatic abscess. 

Cases are sometimes confounded with typhoid fever, particularly the more 
chronic instances, in which there are diarrhoea, great prostration, delirium, 
and irregular fever. The spleen, too, is often enlarged. The marked leueo- 
cytosis is an important differential point. 

In some of the instances of ulcerative endocarditis the diagnosis is very 
ilillieult, particularly in what is known as the typhoid, in contradistinction 
to the septic, type of this disease. In acute miliary tuberculosis the symp¬ 
toms occasionally resemble those of septicaemia, more commonly those of 
typhoid fever. 

The post-febrile arthritides, such as occur after scarlet fever and gonor¬ 
rhoea, are really instances of mild septic infection. The joints may some¬ 
times suppurate and pyaemia develop. So, also, in tuberculosis of the kidneys 
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and calculous pyelitis recurring rigors and sweats due to septic mfeotion arc 
common. In some latitudes septic and pya>mic processes aie too often con¬ 
founded with malaria. In early tuberculosis, or even when signs of excava¬ 
tion are present in the lungs, and in cases of suppuration in various parts, 
particularly empyema and abscess of the liver, the diagnosis of malaria is 
made. The practitioner may take it as a safe rule, to which he will And very 
few exceptions, that an intermittent freer which resists quinine, is not malaria. 

Other conditions associated with chills which may be mistaken for pvsenna 
are profound anannin, certain cases of Hodgkin’s disease, the hepatic inter¬ 
mittent fever associated with the lodgment of gall-stones at the orifice of the 
common duct, rare cases of essential fever in nervous women, and the inter¬ 
mittent fever sometimes seen in rapidly growing cancer. 

Treatment. — (a) Surgical .—In pyaemia, where the pus is accessible, free 
evacuation and drainage is often the only treatment required. In a case of 
cmpya'ina with weeks of high and irregular fever the day after operation the 
temperature is normal, and may remain so. 'Pn some cases with a local infec¬ 
tion Bier's method of hypertemia has been used with success, hut where tlie 
focus of manufacture of the poison is accessible tlit*, knife should ho used. 
Unfortunately, in only too many cases the focus of infection is not accessible; 
it then is a septieamiia, and for such cases the bacteriologists ha\e intro¬ 
duced the treatment with vaccines. 

(6) Vaccine Treatment .—By blood cultures or by cultures from the focus 
of infection the organism is isolated, then a vaccine is prepared, and. if 
Wright’s method is followed, the use and dose are regulated by the opsonic 
index of the patient. In many cases where the germ can not he isolated and 
the condition is one of septic fever the ordinary antistiicptococcus serum is 
used, or one of the polyvalent sera, flood results are obtained in a few eases, 
and we are working in the right direction, hut the method is as yet only in the 
experimental stage. 

(c) Drugs .—There arc none which control septic fever. The coal-tar 
products are of doubtful service. Quinine may he used. Cold bathing is 
much the best measure to control the fever. 

1. Tkhminai. In ski'tions. 

There is truth in the paradoxical statement that iicrsons rarely die of the 
disease with which they suffer. Socondaiy, terminal, infections carry off many 
of the incurable cases. Flexner analyzed 255 cases of chronic renal and cardiac 
disease in which complete bacteriological examinations were made at autop-y- 
Excluding tuberculous infection, 213 ga\e positive, and 42 negative results. 
The infections may be local or general. The former are extremely common, 
and are found in a large proportion of all cases of Bright’s disease, arterio¬ 
sclerosis, heart disease, cirrhosis of the liver, and other chronic disorders. 
Affections of the Berous membranes (acute pleurisy, pericarditis, or perito¬ 
nitis), meningitis, and endocarditis are the most frequent lesions. It is l”’ r ' 
haps safe to say that the majority of eases of advanced nrterio-aclerosis ana 
of Bright’s disease succumb to these intcrcurrenl infections. The inf<«l ,vc 
agents are very varied. The streptococcus is the most common, but the l" 11 ' 11 ' 
ihococcus, staphylococcus and gonococcus, and the proteus, pyocyaneus. :uld 
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irsis bacilli arc also met with. It is surprising in how many instances of 
artcrio-sclerosis, of chronic heart disease, of Bright’s disease, and particularly 
of cirrhosis of the liver in Flexner’s series the fatal event was determined by 
an acute tuberculosis of the peritonamm or pleura. 

The general terminal infections arc somewhat less common. Of 85 cases 
of chronic renal disease in which Flexner found micro-organisms at autopsy, 
38 exhibited general infections; of 18 cases of chronic cardiflc disease, in 11 
the distribution of lftteteria was general. The blood-serum of persons suffer¬ 
ing from advanced chronic disease was found by him‘to be less destructive to 
the staphylococcus aureus than normal human serum. Other diseases in which 
general terminal infection may occur are Hodgkin’s disease, leukicmia, and 
chronic tuberculosis. 

And, lastly, probably of the same nature is the terminal entero-colitis 80 
frequently met with in chronic disorders. 

>• 

XIX. RHEUMATIC FEVER. 

Definition. —An acute, non-contagious fever, dependent upon an unknown 
infective agent, and characterized by multiple arthritis and a marked tendency 
to inflammation of the tibrous tissues. • 

Etiology.—DisTUinrriox ,v\n I’kkv.u.knck.—I t prevails in temperate 
and humid climates. Church has collected interesting statistics on this point. 
Oddly enough, the two countries with the highest admission in the British 
army per thousand of strength—Kgypt. 7.02, and Canada, G.26—have climates 
the most diverse, in 1003 in Kngland and Wales 1,812 deaths were due to 
rheumatic fever (Tatham). The disease prevails more in the northern lati¬ 
tudes. In the Montreal General Hospital there were for the twelve years 
ending 1903, 2 deaths in 1S2 cases among 12,011 admissions; at the Royal 
Victoria Hospital, Montreal, for ton years ending 1903, 3 deaths in 285 cases 
among 9,2841 admissions (.John MoCrne). At the Johns Hopkins Hospital 
for the fifteen years ending 1901, there were 3(10 admissions (330 patients) 
and 9 deaths (T. McCrae). The general impression is that thq disease pre¬ 
vails more in the British Isles than elsewhere: hut, ns Church remarks, the 
returns are very imperfect (this holds good everywhere). In Norway, where 
cases of rheumatic fever are notified, there were for the four years 1883-92 
13,(151 cases, with 250 deaths. 

Season. —In London the cases reach the maximum in the months of Sep¬ 
tember and October. In the Montreal General Hospital Bell’s statistics of 
lull eases show that the largest number was admitted in February, March, 
and April. And the same is true in Baltimore, 55 per cent of our cases were 
admitted in the first four months of the year (McCrae). The disease prevails 
most in tho dry years or a succession of such, and is specially prevalent when 
the subsoil water is abnormally low and the temperature of the earth high 
(Newshoime). 

Age. —Young adults are most frequently affected, but tho disease is by no 
means uncommon in children between the ages of ten and fifteen years. Suck- 
>mgs are rarely Attacked. Milton Miller has analyzed 19 undoubted cases. 
The cases have to be distinguished from a totally different affection, the pyo; 



ggnic arthritis-of -infants. Of '466 cases admitted to the Montreal General 
Hospital there were, under fifteen years, 4.38 per cent; from fifteen to twenty, 
five years, 48.68 per cent; from twenty-five to thirty-five years, 25.87 per cent; 
from thirty-five to forty-five years, 13.6 per cent; above forty-five years, 7.4 
per cent. Of our 360 admissions, 110 were in the third decade and 65 per 
cent below the thirtieth year of age (MeCrae). Ten per cent of the cases 
had the first attack in the first decade. Of the 655 enses analyzed by Whip- 
ham for the Collective Investigation Committee of the British Medical Asso¬ 
ciation, only 32 eases occurred under the tenth year and 80 per cent between 
the twentieth and fortieth years. These figures do not give the ratio of eases 
in children, in whom the milder types of arthritis are very common. 

Sex. —If all ages are taken, males are affected of toner titan females. Of 
our patients, 23!) were males, 91 females. In the Collective Investigation Re¬ 
port there were 375 males and 27!) females. Up to the ago of twenty, how¬ 
ever, females predominate. Between the ages of ten and fifteen girls are more 
prone to the disease. 

Heredity. —It is a deeply grounded belief with the public and the pro¬ 
fession that rheumatism is a family disease, hut Church thinks the evidence 
is still imperfect. In 25 per cent of our cases there was a history of the din- 
ease in the family. The not rare occurrence in several members of the same 
family is used by those who believe in the infectious origin as an argument 
in favor of its being a house disease. 

Occupations which necessitate exposure to cold and great changes of tem¬ 
perature predispose strongly, and the disease is met with oftencst in drivers, 
servants, bakers, sailors, and laborers. 

Chill.— Exposure to cold, a wetting, or a sudden change of temperature 
are among the factors in determining the onset of an attack, but they were 
present in only 12 per cent of our cases. 

Not only does an attack not confer immunity, hut as in pneumonia pre¬ 
disposes the subject to the disease. 

Ehenmatic Fever as an Acute Infectious Disease. — (a) (General Em- 
dence. —Rheumatic fever, as Newsholme has shown, occurs in epidemics with¬ 
out regular periodicity, recurring at intervals of three, four, or six years, ami 
varying much in intensity. A severe epidemic is apt to he followed by tw« 
or three mild outbreaks. ‘CThc-curves of the mortality statistics . . . approx¬ 
imate very closely to those of pyaemia, puerjieral fever, and erysijielas, dis¬ 
eases which are certainly associated with specific micro-organisms” (Church). 
The constancy also of the seasonal variations is an additional suppori hi 
this view. 

(b) Clinical Features. —Physicians have long been impressed with the 
striking similarity of the symptoms to those of septic infection.. In the char¬ 
acter of the fever,.the mode of involvement of the joints, theitondency to ri- 
lgpse,Vtho sweats, the anamiia, thqleucocytosis, and, above all, the great liabil¬ 
ity to-lendocarditis and involvement of the serous membranes, the disea-c 
resembles pyaemia very closely, and may, indeed, be taken as the very type of an 
acute infection. But, as-Stephen Mackenzie remarks, acute rheumatism should 
be considered not simply from the point of view of the rheumatic polyarthritis 
of the adult, but as a whole in its manife^ations at different periods of life) 
yet even from this standpoint the multilron manifestations of the rheumatic 
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poison iik childhood and young adults may very reasonably be referred to the 
effect of the toxins of micro-organisms. 

(c) Special Evidence. —The bacteriology of the disease is still under dis¬ 
cussion.! Many organisms have been described, a special bacillus by Achalmc, 
forms of streptococci, and a diplococcus by Wassennan, which is probably the 
same as that described in England by Poynton and Payne, Ainley Walker, 
Shaw and Beattie. This latter, which has been called the Mitrucoccus rheu- 
malicus, IjfM JiecnJsoJ a ted from the throat, joints, and exudates in persons 
suffering with rheumatic fever. Poynton, Payne, and others have produeed 
with’this organism, injected into rabbits, endocarditis, arthritis, and subcu¬ 
taneous nodules. In a series of cases in my clinic Cole could not confirm these 
results, studying blood cultures and the effusion into the joints. On the other 
hand, hiums.flble with strains of streptococci from various sources to produce 
experimentally endocarditis and arthritis, y A view very commonly held is that 
the organism producing the disease is an attenuated streptococcus. Beattie* 
in a recent paper, claims that the’results obtained by injecting streptococci are 
different from those produeed by Micrococcus rheumaticus. A point of great 
interest is that Ainley Walker has obtained formic acid from the cultures of 
this germ. The problem is one of great difficulty and of the first importance, 
in xiew of the suffering and incapacity caused by rheumatic fever. 

There is considerable evidence against the view that it is simply a mild 
ivogenic infection.' Salicylates have no effect on the ordinary streptococcus 
ideations, and the‘clinical course in the streptococcus arthritis is very differ- 
■nl; moreover,- rheumatic joints never suppurate. The isolation of slrepto- 
wei may simply indicate the presence of secondary streptococcus invaders 
ucli as occur in scarlet fever and small-pox. 

Other views as to Hie nature of rheumatism are the metabolic or chemical: 
lint it depends upon a morbid material produced within the system in de¬ 
ed ive processes of assimilation. It has been suggested that this material is 
•die acid (Front) or certain combinations with lactic acid (Latham). 

A nervous theory of acute rheumatism was advocated by the late J. K. 
litcliell, of Philadelphia, who believed that the nerve centres were primarily 
Ifected by cold and that the local lesions were really trophic in character. 

Morbid Anatomy.— There are no changes characteristic of the disease, 
be affected joints show hyperemia and swelling of the synovial membranes 
ml of the ligamentous tissues. There may be slight erosion of the cartilage, 
'lie fluid in the joint is turbid, albuminous in character, and contains leuco¬ 
ses and a few fibrin tlakes. Pus is very rare in uncomplicated cases. Rlieu- 
mtic fever rarely proves fatal, except when there are serious complications, 
uli ns pericarditis, endocarditis, myocarditis, pleurisy, or pneumonia. The 
inditions found show nothing peculiar, nothing to distinguish them from 
her forms of inflammation. In death from hyperpyrexia no special changes 
'e found. The blood usually contains an excessive amount of fibrin. In the 
vondary rheumatic inflammations, as pleurisy and pericarditis, various pus 
nanisms have been found, possibly the result of a mixed infection. 

Symptom*. —As a rule, the disease sets in abruptly, but it may be preceded 
' irregular pains in the joints, slight malaise , sore throat, and particularly by 
nsillitia. A definite rigor is uncommon; more often there is slight chilli* 
The fever risae quickly, and with it one or more of the joints become 
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painful. Within twenty-four h*urs from the onset, the disease is fully mani- 
fest. The temperature range is from 102° to 104°. 1 The pulse is frequent, soft, 
and usually above 100. The tongue is moist, and rapidly becomes covered .with 
a white fur. There are the ordinary symptoms associated with an acute fcy o^ 
such as lossijalappetite, thirst, constipation, and a scanty, highly acid, highly 
colored urine. In a majority of the cases there are profuse, very acid sweats, 
of a peculiar $>ur odor. Sudaminal and miliary vesicles are abundant, the 
latter usually surrounded by a minute ring of hypercemia. The mind-ie clear, 
except in the cases with hyperpyrexia. ' The affected joints are painful to move, 
soon become swollen and liot. and present a reddish flush. The order of fre¬ 
quency of involvement of the joints in our series was knee, ankle, shoulder, 
wrist, elbow, hip, hand, foot. The joint's are not attacked together, hut suc¬ 
cessively. For example, if the knee is first'affected, the redness may disappear 
from it as the wrists become painful and hot. The disease is seldom limited to 
a single articulation. The amount of swelling is variable. Extensive offusion 
into a joint is rare, and much of the enlargement jf-duc to the infiltration of 
the periarticular tissues with serum. The swelling may he limited to the joint 
proper, but in the wrists and ankles it sometimes involves the sheaths of the 
tendons and produces great enlargement of the hand- and feet. Correspond¬ 
ing joints are often affected. In attacks of great severity every one of ilu> 
larger joints may be involved. The vertebral, sterno-elav ienlar, and phalan¬ 
geal articulations are less often inflamed in acute than in gonorrhoeal rheuma¬ 
tism. Perhaps no disease is more painful than acute polyarthritis. The ina¬ 
bility to change the posture without agonizing pain, the drenching sweats, the 
prostration and utter helplessness, combine to make it one of the most distress¬ 
ing of febrile affections. A special feature of the disease is the tendency of 
the inflammation to subside in one joint while increasing with great intensity 
in another. 

The temperature range in an ordinary attack is between 102° and 104°. 
In only 18 of our eases did the temperature rise above 101°. In 100 it reached 
103° or over. It is peculiarly irregular, with marked remissions and exacerba¬ 
tions, depending very much upon the intensity and extent of the articular in¬ 
flammation. Defervescence is usually gradual. The profuse sweats materially 
influence the temperature curve. If a two-hourly chart is made and observa¬ 
tions upon the sweats are noted, the remissions will usually be found coinci¬ 
dent with the sweats. The perspiration is sour-smelling and acid at first; bat, 
when persistent, becomes neutral or even alkaline. 

The blood is profoundly altered in acute rheumatism. There is, indeed, 
no acute febrile disease in which an amomia occurs with greater rapidity. 
The average leucocyte count in our cases wus about 12,000 per c.mm. 

With the high fever a murmur may often be heard at the apex region. 
Endocarditis is also a common cause of an apex bruit. The heart should 1* 
carefully examined at the first visit and subsequently each day. 

The urine i8, as a rule, reduced in amount, of high density and high color. 
It is very acid, and, on cooling, deposits urates. The chlorides may bo greatly 
diminished or even absent. Formic acid is present (Walker). Febrile albu¬ 
minuria is not uncommon. 

The saliva may become acid in reaction and is said to contain an excess 

of sulphocyanides. 
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Subacute Rheumatism. —This rcpresents-ia milder form of the disease, ill 
which all the symptoms are less pronounced. The fever rarely rises above 
101°; fewer-joints are involved; and the arthritis is less intense. The cases 
may drag on for weeks or months, and the disease may finally become chronic. 
It should not be forgotten that in children this mild or subacute form may be 
associated with endocarditis or pericarditis. 

Complications. —These are important and serious. ■> 

(1) jlYPKap yrbx i a.—' l'he temperature may rise rapidly a few days after 
thejjflget, and be associated with delirium; but not necessarily, for the tem¬ 
perature may rifle to 108" or, as in one of I)a Costa’s cases, 111) 0 , without cere¬ 
bral symptoms. Hyperpyrexia is most common in first attacks, ID of 107 eases 
(Church). It is most apt to occur during the second week. Delirium may 
precede or follow its onset. As a rule, with the high fever, the pulse is feeble 
and frequent, the prostration is extreme, and finally stupor supervenes. In 
our series there was no instance of hyperpyrexia, which seems rare in the 
United States. ; ’’ 

. (2) Cahwac Affections. — (a) Endocarditis, the most frequent and seri¬ 
ous complication, occurs in a considerable percentage of all cases. Of 889 
cases, 494 had signs of old or recent, endocarditis (Church). The liability to 
endocarditis diminishes as'-age advances. The incidence of organic disease in 
our cases was more than double in patients who lmd had their first attack below 
the age of twenty years, compared with those with the first attack over twenty 
years of age.-^ It increases directly with the number of attacks. Of 116 eases, 
in the first attack 58.1 per cent had endocarditis, 63 per cent in the second 
attack, and 71 per cent in the third attack (Stephen Mackenzie). Thirty-five 
per cent of our cases showed organic valve lesions, in 96 per cent the mitral 
was involved, in 27 per cent the aortic, and in 23 per cent both the lesions 
were combined. The mitral segments are most frequently involved and the 
affection is usually of the simple, verrucosc variety. Ulcerative endocarditis is 
very rare. Of 209 cases of this disease which I analyzed, in only 24 did the 
symptoms of a severe endocarditis arise during the progress of acute or sub¬ 
acute rheumatism. The valvulitis in itself is rarely dangerous, producing few 
symptoms, and is usually overlooked. Unhappily, though the valve at the time 
may not be seriously damaged, the inllammalion starts changes which lead to 
sclerosis and retraction of the segments, and so to chronic valvular disease. 
Venous thrombosis is an occasional complication. 

(5) Pericardilii may occur independently of or together with endocarditis. 
It may be simple fibrinous, sero-fibrinous, or in children purulent. Clinically 
we meet it more frequently in connection with this disease than in any other 
acute affection. It was present in 20 eases of our series—6 per cent—in 
only four of which did effusion occur. The physical signs are very charac¬ 
teristic. The condition will be fully described under its appropriate section. 
A peculiar form of delirium may develop during the progress of rheumatic 
pericarditis. 

(c) Myacgrdit'is is most frequent in connection with endo-pericardial 
changes. As Sturges insisted, the term carditis is applicable to many cases. 
The anatomical condition is a granular or fatty degeneration of the heart- 
muscle, which leads to weakening of the walls and to dilatation. It is not, 
I think, nearly so common as the other cardiac affections. S. West has re- 
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ported instances of acute dilatation of the heart in rheumatic fevet, in.One 
of which marked fatty changes were found in the heart-libres. 

(3) Pulaionaby Affections. —Pneumonia and pleurisy occurred in 9.94 
per cent of 3,433 cases (Stephen Mackenzie). Tiiey frequently accompany 
the cases of endo-pericarditis. According td Howard’s analysis of a large 
number of cases, there were pulmonary complications in only 10.5 per cent 
of cases of rheumatic endocarditis; in 58 per cent of cases of pericarditis; and 
in 71 per cent of cases of endo-pericarditis. Congestion of the lung is occa¬ 
sionally found, and in several cases has proved rapidly fatal. 

(4) Nervous Complications. —These are due, in part, to the hyper¬ 
pyrexia and in part to the special action upon the brain of the toxic agent 
of the disease. They may be grouped as follows: (a) Delirium, associated 
with the hyperpyrexia or the toxamiia, may be active and noisy in character; 
more rarely a low muttering delirium, passing into stupor and coma. It was 
present in only five of our 307 cases, and in four of these we thought the sal¬ 
icylates at fault. A peculiar delirium occub) in connection with rheumatic 
pericarditis. It may be excited by the salicylate of soda, either shortly after 
its administration, or more commonly a few days later. ( b ) Coma, which is 
more serious, may oceur without preliminary delirium or convulsions, and 
may prove rapidly fatal. Certain of these cases are associated with hyper¬ 
pyrexia; but Southey has reported the case of a girl who, without previous 
delirium or high fever, became comatose, and died in less than an hour. A 
certain number of such cases, as those reported by Da Costa, have been asso¬ 
ciated with marked renal changes and were evidently uraemic. The coma may 
supervene during the attack, or after convalescence has set in. (e) Convul¬ 
sions are less common, though they may precede the conjg. Of 127 observa¬ 
tions cited by Besnicr, there were 37 of delirium, only 7 of convulsions, 17 of 
coma and convulsions, 54 of delirium, coma, and convulsions, and 3 of other 
varieties (Howard), (d.) Cho rea. The relations of this disease and rheu¬ 
matism will be subsequently discussed. It is sufficient here to say that in only 
88 out of 554 cases which I have analyzed from the Infirmary for Diseases of 
the Nervous System, Philadelphia, were chorea and rheumatism associated. 
It is most apt to develop in the slighter attacks in childhood. ( e) Mmingilis 
is extremely* rare, though undoubtedly it does occur. It must not be forgot¬ 
ten that in ulcerative endocarditis, which is occasionally associated with acute 
rheumatism, meningitis is frequent, (f) Polyneuritis has been described. I 
saw a remarkable case whieh followed hyperpyrexia. Free venesection saved 
the patient’s life. After many months the patient recovered, but witli a 
remarkable ataxia. 

(5) Cutaneous Affections.— t-Sweat-vesicles have already been men¬ 
tioned as extremely common. 2 A red miliary rash may also develop. Scarla- 
tiniform eruptions are occasionally seen. Purpura, with or without urticaria, 
may occur, and various forms of erythema. It is doubtful whether the ciwf 
of extensive purpura with urticaria and arthritis—poliosis rheumatics— 
belong truly to acute rheumatism. 

(6) Rheumatic Nodules. —These curious structures, described originally 
by Meynet, occur in the form of small subcutaneous nodules attached to the 
tendons and fasciae. Barlow and Warner, in England, and T. B. Futcher. in 
the United States, have paid special attention to their varieties and irop° r ' 
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tanae,- 'They \ary_jii .size from a,small shot to a large pea, and are most 
T johife-oti H on the fingers, hands, and wrists. They also occur about the elbows, 
the spines of the vertebrae, and the scapula;. They are not often tender. 
Tffipare more common after the decline of the fever and in the children with 
init r^T valve disease. In only !j of our patients were they present during the 
flcQte attack. The nodules may grow with great rapidity and usually last for 
weeks or .months. They are more common in children than in* adults, and in 
the former their presence may be regarded as a positive indication of rheuma¬ 
tism. They have been noted particularly in association with chronic rheumatic 
endocarditis. Subcutaneous nodules occur also in migraine, gout, and arthri¬ 
tis deformans. Histologically they are made up of round and spindle-shaped 
cells. In addition to these firm, hard nodules, there occur in rheumatism and 
in chronic vegetative endocarditis remarkable bodies, which have been called 
by F6reol “nodosites cutanpes ephemeras.” In a ease of chronic vegetative 
endocarditis (without arthritis), which 1 saw with Dr. .1. T\. Mitchell, there 
were, in addition to occasional elevated spots resembling urticaria, areas of 
inliltration in the skin, from two to throe lines in diameter, not elevated, but 
pale pink, and exquisitely tender and painful even without being touched. 

'the course of acute rheumatism is extremely variable. It is, as Austin 
Flint first showed, a self-limited disease, and it is not probable that, medi¬ 
cines have any special influence upon its duration or course. Gull and Sutton, 
who likewise studied a series of G2 cases without special treatment, arrived at 
the same conclusion. 

Prognosis.— Rheumatic fever is the most serious of all diseases with a low 
(loath-rate. The mortality is rarely above 2 or 3 per cent. Only 9 of our 330 
patients died, per-cent, all with endocarditis and f> with pericarditis. 

Sudden death in rheumatic fever is due most frequently to myocarditis. 
Itcrringham has reported a ease in which on the fourteenth day there was 
fatty degeneration and acute inflammation of the myocardium. In a few rare 
cases it results from embolism. I saw one case at the Montreal General Hos¬ 


pital in which we thought possibly the sudden death was due to Fuller’s alka¬ 
line treatment, which had been kept up by mistake. There was slight endo¬ 
carditis but no myocardial changes. Alarming symptoms of depression 
sometimes follow excessive doses of the salicylate of soda. 

Diagnosis. —Practically, the recognition of acute rheumatism is very easy; 
tut there are several affections which, in some particulars, closely resemble it. 

(1) Mui/rim.B Secondary Arthritis.— -Under this term may be em¬ 
braced the various forms of arthritis which come on or follow in the course of 
hie infective diseases, such as gonorrhoea, scarlet fever, dysentery, and eerebro- 
sjuualmirjiingjtis. Of these the gonorrhoeal form will receive special consid¬ 
eration and is the type of the entire group. 

(2) Septic Arthritis, which occurs in the course, of- pyaemia from any 
CIUlse , and particularly in puerperal fever. No hard and fast line can be 
drawn between these and the eases in the first groups but the inflammation 
rapidly passes on to suppuration and there is more or less destruction of the 
Joints. The.ponditions under which the arthritis occurs give a clew at. once 
0 nature of the case. Under this section mav also be mentioned: 


( a ) Acute, necrosis or acute osteo-myelitis, occurring in the lower end of 
‘he femur, or in the tibia, and which may be mistaken for acute rheumatism. 
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Sometimes, too, it is multiple. eThojjreiilpr in tensity o£ the local symptom*, 
the,involvement of the epiphyses mUiw Uiau the joints, and U* njoie 
serious'constitutional disturbances are points to he considered, ihe eon- 
dlHoiris'uiiTortunately often mistaken for acute arthritis, and as the treat¬ 
ment is essentially surgical, the error is one which may cost the life of tluj 

Patl (b)’ The amite arthritis of infants must be distinguished from rheuma¬ 
tism It is a disease which is usually confined to one joint (the hip or knee), 
the effusion in which rapidly becomes purulent. The affection is most com- 
mon in sucklings and is undoubtedly pyiemic in character. It may also occur 
in the gonorrhoeal ophthalmia or vaginitis of the new-born, as pointed out by 

Clement Lucas. . 

(3) Gout. —While the localization in a single, usually a small, joint, the 

age the history, and the mode of onset are features winch enable us to recog¬ 
nize acute gout, there are everywhere many cases of acute arthritis, ca lc, 
rheumatic fever, which are in reality gout> The involvement of several of 
the larger joints is not so infrequent in gout, and unless, toplu are present, 
or unless a very accurate analysis pf the urine is made, the diagnosis may be 

difficult. , T , . , , 

(1) Acute Arthritis Deformans.— Tn several cases I have mistaken 

this form for rheumatic fever. It may come on with fever and multiple arthri¬ 
tis and for weeks there mav be no suspicion of the true nature of the di-eanj. 
Gradually the fiwer-snbsidos, but the periarticular thickening persists. As a 
rule, however, in the acute febrile cases the involvement of the smaller join s, 
the persistence and the early changes in the articulations suggest arthritis 


deformans. ,, 

Treatment.—fThc bed should have a smooth, soft, yet clastic maltrt». 
The patient should wear a flannel night-gown, which may be opened all the 
way clown the front and slit along the outer margin of the sleeves. Lluee 
or four of these should be made, so as to facilitate the frequent changes re¬ 
quired after the sweats. He may wear also a light flannel, capo about the 
shoulders. He should sleep in blankets, not in sheets, so as to reduce the liabil¬ 
ity to catch cold ami obviate the unpleasant clamminess consequent upon lien') 
sweating. Chambers insisted that the liability to endocarditis and pericarditis 
was much reduced when the patients were in blankets. 

▼ MUk is the most suitable diet. It may be diluted with alkaline miner 
waters. Lemonade and oat iScal or barley water should bo freely given. ■' 
<thirgt is usually great and may be fully satisfied. There is no objection 
broths and soups if the milk is not well borne. The food should be given a 
short and stated intervals. As convalescence is established a fuller die m-f 
Be allowed, but mfi&t should be used sparingly. > , t0 

The local t reatment is of the greatest importance. Tt often sullies 
wrap the affected joints in cotton. If the pain is severe, hot cloths mav > 
applied, saturated with FullcFs lotion (carbonate of soda, 6 drachms: ' 

num, 1 oz.; glycerine, 2 oz.; and water, 0 oz.). Tincture of aconite or eh 
may be employed in an alkaliqp solution. Chloroform liniment is also it 
application. Fixation of the joints is of great service in allaying u' 1 ' 1'V 
I have seen, in a German hospital, the joints enclosed in plaster of ■ ^ 
apparently with great relief. Splints, padded and bandaged with mouc ■ 
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firmness* will often be found to relieve pain. * Friction is rarely well borne in 
an acutely inflamed joint. Cold compresses are much used in Germany. The 
application of blisters above and below the joint often relieves the pain. This 
ipejjhod, which was used so much a few years ago, is not to be compared with 
thtf light application of the Paquelin thermo-cautery. 

The drug treatment of acute rheumatism is still far from satisfactory, 
though the introduction of the salicyl compounds has becd a great boon. 
Pribram’s exhaustive consideration of the question, extending over some 67 
pages (Nothnagel’s Handbueh, Bd. v), in which he discusses some 75 drugs 
and measures, indicates perhaps better than anything else that the therapeu¬ 
tics of the disease are still far from satisfactory. 

Theatmknt with the Saucy r, Compounds.— Salicin, introduced in 
1876 by Maclagan. may he used in doses of 20 grains every hour or two until 
the pain is relieved. It has the, advantage of being less depressing than the 
salicylate of soda. It is also perhaps the best drug to use for children. Sali¬ 
cylic acid, 15 to 20 grains, may lie given every two hours in acute cases until 
the pain is relieved. It is best given in capsules. Salicylate of soda, 20-grain 
doses every two hours, is perhaps the be*t«of the drugs for general use in the 
acute rheumatism of adults. After Hie pain has been relieved, the drug should 
he given every four or live hours until the temperature begins to fall. The 
jinti^siiim liienrliniiiite may bo given with it. Oil of vvintorgreen, 20 minims 
every two hours in milk, may he used if the salicylate of soda disagrees. There 
are many other salicyl compound- introduced of late, hut the best results are 
obtained from the use of one or other of the above-named preparations. There 
can he no question as to their eflioaey in relieving the pain in the disease. A 
majority of observeiwagms that they also protect the heart, shorten the course, 
and render relapse less likely. 

The Alkal;\e Tueat.u i;\ r.-t-l’otassium bicarbonate may lie given in 
half-drachm doses every three hours with the salicylic acid or saltern*? Fuller’s 
pl~an was to give a drachm and a half of the sodium bicarbonate with half a! 
drachm of potassium acetate in three ounces of water, rendered effervescent at\ 
the time of administration by half a draclun of eitric acid or an ounce of 
lemon-juice. When the urine is alkaline the amount may be reduced. 

The heart should be watched carefully during the administration of full 
doses oT Ilie alkalies. 

A wide-spread popular belief attributes marvellous efficacy to bcc-stings 
in all sorts of rheumatism, and a formic-acid treatment has been introduced. 
A 2| per cent solution is injected in the neighborhood of the painful joints. 
Ainley Walker has collected (B. M. J., October 10, 1908) an interesting lit¬ 
erature on the subject. 

I To al|ny tlm pain opium may he given in the form of Dover's powder, 
°r morphia hypodermtealiv. Aniipyrin, antifebrin, and phenacetin are useful 
enmeiimes for the purpose. During convalescence jron is indicated in-full 
doses, and quinine is a useful tonic. Of the complications, hyperpyrexia 
fhould bo treated by the cold ball) or the cold pack. The treatment of endo- 
cat-ditis and pericarditis and (lie pulmonary complications will be considered 
Ull| l , T their respective sections. 

To prevent and arrest endocarditis Cuton urges the use of a series of small 
, Misters along the course of the third, fourth, fifth, and Bixth intercostal nerves 
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of the left side, applied one at tf time and repeated at different .point*. Potas¬ 
sium or sodium iodide is given in addition to the salicyla^ The patients 
are kept in bed for about sis weeks. 

XX. CHOLERA ASIATICJA. 

Definition.— A specific, infectious disease, caused by the comma bacillus of 
Koch, and characterized clinically by violent purging and rapid collapse. 

Historical Summary.—Cholera lias been endemic in India from a remote 
period, but only within the last century did it make inroads into Europe and 
America. An extensive epidemic occurred in 1832, in which year it was 
brought in immigrant ships from Great Britain to Quebec. It travelled along 
the lines of traffic up the Great Lakes, and finally readied as far west as the 
military posts of the upper Mississippi. In the same year it entered the United 
States by way of Now York. There were recurrences of the disease m 
1835-3G. In 18-18 it entered the country through New Orleans, and spread 
widely up the Mississippi Valley and across Hie continent to California, in 
1819 it again appeared. In 18.) Nt was introduced by immigrant ships into 
New York and prevailed widely throughout the country. In 18(’i(! and in lsti' 
there were less serious epidemics. In 1813 it again appeared in the Tinted 
States, but did not prevail widely. In 1881 there was an outbreak in Europe, 
and again in 1892 and 1893. Although occasional cases have been brought by 
ship to the quarantine stations in this country, the disease has not gained a 
foothold here since 1873. It has prevailed in the Philippines, but is now. 1904, 
well under control. 

Etiology.—In 1881 Koch announced the discovery of the specific organ¬ 
ism of this disease. Subsequent observations have confirmed his statement 
that the comma bacillus, as it is termed, occurs constantly in the true cholera, 
and in no other disease. It has the form of a slightly bent rod, which is 
thicker, hut not more than about half the length of the tubercle bacillus, and 
sometimes occurs in corkscrew-like or S forms. It is not a true bacillus, hut 
really a spirochmte. The organisms grow upon a great variety of media and 
display distinctive and characteristic appearances. Koch found them in the 
water-tanks in India, and they were isolated from the Elbe water during the 
Hamburg epidemic of 1892. During epidemics virulent bacilli may be found 
in the faeces of healthy persons. The bacilli arc found in the intestine, m the 
stools from the earliest period of the disease, and very abundantly in the char¬ 
acteristic rice-water evacuations, in which they mav lie seen as an almost pure 
culture. They very rarely occur in the vomit. Post mortem, they are found 
in enormous numbers in the intestine. In acutely fatal cases they do not ceem 
to invade the intestinal wall, but in those with a more protracted course they 
arb found in the depths of the glands and in the still deeper tissues. Kspcri- 
mental animals are not susceptible to cholera germs administered per os. IM 
if introduced after neutralization of the gastric contents, and if kept in 
tact with the intestinal mucosa by controlling peristalsis with opium. gu |m ’*‘ 
pigs succumb after showing cholcra-like symptoms. The intestines are lilh 1 * 1 
with thin, watery contents, containing comma bacilli in almost pure fullnre. 

Cholera Toxin.— Koch in his studies of cholera failed to find the s|' irl,l “ 
in the internal organs. He concluded that the constitutional symptom* ()f 
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tne (unease re cited from the absorption of toxic bodies from the intestine. 
In old cholerc- to res ptomaines are contained; these probably have nothing 
to do with fjf . Ration of human cholera. It. Pfeiffer has shown that the 
cholera toxia^Aypiately associated with the protuid of the bacterial cells, 
and; being o^^ery labile nature, can not he separated. Dead cultures are 
toxic; and the symptoms produced by the introduction o{ even minimal 
amounts are often comparable with those of the algid stage of cholera asiatiea. 
The symptoms occur very rapidly, and death often results in eight to twelve 
hours; in non-fatal cases recovery is often equally as rapid. The intracellular 
cholera toxin is poisonous to animals if introduced into the blood, peritoneal 
cavity, or subcutaneous tissues. No absorption takes place from the intestine 
unless the epithelial layer has been injured. 

IMMunitv. —From a recent careful study (1!)0I) of the question of pro¬ 
tective inoculation, It. P. Strong concludes that there is as yet no satisfactory 
form of human protective inoculation, though the methods employed by llaff- 
kine and Kollo promise good results. 

Modes of Infection.—As in other diseases, individual peculiarities count 
for much, and during epidemics virulent cholera bacilli have been isolated 
from the normal stools of healthy men. Cholera cultures have also been swal¬ 
lowed with impunity. 

The disease is not highly contagious; physicians, nurses, and others in 
close contact with patients are not often affected. On the other hand, wash¬ 
erwomen and those who are brought into very close contact with the linen of 
the cholera patients, or w'ith their stools, are particularly prone to catch the 
disease. There have been several instances of so-called “.laboratory cholera,” 
in which students, Saving been accidentally infected while working with the 
cultures, have taken the disease, and at least one death has resulted from this 
cause. 

Vegetables which have been washed in the infected water, particularly let¬ 
tuces and cresses, may convey the disease. Milk may also be contaminated. 
The bacilli live on fresh bread, butter, and meat, for from six to eight days. 
In regions in which the disease prevails the possibility of the infection of food 
by lli iw s h ould be borne in mind, since if has been shown that the? bacilli may 
live for at least three days in their intestines. 

Infection through the air is not to ho much dreaded, since the germs when 
dried die rapidly. 

The disease is propagated chiefly by contaminated water used for drink- 
rag, cooking, and washing. The virulence of an epidemic in any region is in 
direct proportion to the imperfection of its water-supply. In Tmlin the demon¬ 
stration of the connection between drinking-water and cholera infection is 
craiqilete. TheJLIgmburg epidemic is a most remarkable illustration. The 
rat filtered water of the Elbe was the chief supply, although taken from the 
toer in such a situation that it was of necessity directly contaminated by 
sewage. It is not known accurately from what source the contagion came, 
whether from Russia or from France, but in August, 1892, there was a sud¬ 
den explosive epidemic, and within three months nearly 18,000 persons were 
attacked, with a mortality of 42.3 per cent. The neighboring city of Alton a, 
which also took its water from the Elbe, but which had a thoroughly well- 
trapped modem filtration system, had in the same period only 516 cases. 
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Two main types of epidemics of cholera are. recognized: the <irst,*in which 
many individuals are attacked simultaneously, as in the Hamburg outbreak, 
and in which no direct connection can he traced between the individual eases. 
In this type there is widespread contamination of the drinking-water. In the 
other the cases occur in groups, so-called ch oler a nests; individuals are nut 
attacked simultaneously but successively. A direct connection between the 
cirees may be very difficult to trace. Again, both these types may be com¬ 
bined, and in an epidemic which has started in a widespread infection through 
water, there may be other outbreaks, which arc examples of the second or 
chain-like type. 

Petteakofer, on the other hand, denies the truth of this drinking-water 
theory, and. maintains that the conditions of the soil are of the greatest impor¬ 
tance; particularly a certain porosity, combined with moisture and contamina¬ 
tion with organic matter, such as sewage. He holds that germs develop in 
the subsoil moisture during the warm months, and that they rise into the 
atmosphere as a miasm. 

The disease always follows the lines of human travel. Tn India it has, 
in many notable cases, been widely spread by pilgrims. It is carried also by 
caravans and in ships. It is not conveyed through the atmosphere. 

Places situated at the sea-level are more prone to the disease than inland 
towns. In high altitudes the disease does not prevail so extensively. A high 
temperature favors the development of cholera, but in Europe and America 
the epidemics have been chiefly in the late summer and in the autumn. 

The disease affects persons of all ages. It is particularly prone to attack 
the intemperate and those debilitated by want of food and by bad surround¬ 
ings. Depressing emotions, such as fear, undoubtedly hav^ a marked influence, 
jit is doubtful whether an attack furnishes immunity against a second one. 

Morbid Anatomy. —A post-mortem diagnosis of the nature of the disease 
could be made by any competent bacteriologist, as the. micro-organisms are 
specific and distinctive. The laxly has the appearances associated with pro¬ 
found collapse. There is often marked post-mortem elevation of temperature. 
The rigor mortis sets in early and may produce displacement of the limbs. 
The lower jaw has been seen to move and the eyes to rotate. Various move¬ 
ments of the anus and legs have also been noted. 'Pin; blood is thick and 
dark,, and there is a remarkable diminution in the amount of its water and 
salts. The peritonaeum is sticky, and the coils of intestines are congested and 
look thin and shrunken. The small intestine usually contains a turbid serum, 
similar in appearance to that which was passed in the stools. The mucosa is, 
as a rule, swollen, and in very acute eases slightly hyperirmic; later the con¬ 
gestion, which is not uniform, is more marked, especially about the l’cycrs 
patches. Post mortem the epithelial lining is sometimes denuded, hut this 
is probably not a change which takes place froclv during life. In the stools, 
however, large numbers of columnar epithelial cells have been described by 
Homer and others. The bacilli are found in the contents of the intestine 
and in the mucous membraue. The spleen is usually small. The liver and 
kidneys show cloudy swelling, and the latter extensive coagulation-necrosis and 
destruction of the epithelial colls. 

Symptoms. —A period of incubation of uncertain length, probably not more 
than from two to five days, precedes the onset of the symptoms. 
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Throe stages may be recognized in the attack: the preliminary diarrhoea, 
the collapse stage, and the period of reaction. 

' ( a ) Tiik preliminary WAUiUKHA may set in abruptly without any pre¬ 

vious indications. More commonly there are, for one or two days, colicky 
pains in the abdomen, with looseness of the bowels, perhaps vomiting, with 
headache and depression of spirits. There may be no fever. 4 

(&)■ CoELaPSe Stage. —Tliei diarrhoea. increases, or, without any of the 
preliminary symptoms, sets in with the greatest intensity, and profuse liquid 
evacuations succeed each other rapidly. There arc in some instances'griping 
pains and tenesmus. More commonly there is a sense of exhaustion and col¬ 
lapse'. Tile thirst becomes extreme, the tongue is white;'cramps of great 
severity occur in flic legs and feet. Within a few hours vomiting sets in and 
becomes incessant. The patient rapidly sinks into a condition of collapse, 
the features are shrunken, the skin has an ashy gray hue, the eyeballs sink 
in the sockets, the nose is pinched, the cheeks are hollow, the voice becomes 
' husky, the extremities arc cyanosed, and the skin is shrivelled, wrinkled, and 
covered with a clammy perspiration. 1. The temperature sinks. Tn the axilla 
or in the mouth it may be from five to ten degree’s below normal, but in the 
rectum and in the internal parts it may be 103° or 104°; The pulse becomes 
extremely feeble and flickering, and the patient gradually passes into a condi¬ 
tion of coma, though consciousness is often retained until near the end. 

The fasces are at first yellowish in color, from the bile pigment, but soon 
they become grayish-white and look like turbid whey or rice-water; whence 
the term “ rice-water stools.” There are found in them numerous small flakes 
of mucus and granular matter, and at times bipod. The reaction is usually 
alkaline. The fluid Contains albumin and the chief mineral ingredient is chlo¬ 
ride of sodium. Microscopically, mucus and epithelial cells and innumerable 
bacteria are seen, the majority of the latter being the comma bacilli. 

The condition of the patient is largely the result of the concentration of 
the blood consequent upon the loss of serum in the stools. There is almost 
complete arrest of secretion, particularly of the saliva and the urine. On the 
other hand, the sweat-glands increase in activity, and in nursing women it 
has been stated that the lacteal flow is unaffected. This stage sometimes lasts 
not. more than two or three hours, but more commonly from twelve to twenty- 
four. There are instances in which the patient dies before purging begins— 
the so-called cholera sicca. 

(c) Reaction Stage. —When the patient survives the collapse, the cyano¬ 
sis gradually disappears, the warmth returns to the skin, which may have for 
a time a mottled color or present a definite erythematous rash. The heart’s 
action becomes stronger, the urine increases in quantity, the irritability of the 
stomach disappears, the stools are at longer intervals, and there is no abdom¬ 
inal pain. In the reaction the temperature may not rise above normal. Not 
infrequently this favorable condition is interrupted by a recurrence of severe 
diarrhoea and the patiqpt is carried off in a relapse. Other eases pass into 
the condition of what has been called cholera-typhoid , a state in which the 
Patient is delirious, the pulse rapid and feeble, and the tongue dry. Death 
finally occurs with coma. These symptoms have been attributed to tmemia. 

During epidemics attacks are found of all grades of severity. There are 
cases of diarrhoea with griping pains, liquid, copious -stools, vomiting, and 
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cramps, with slight collapse, 'to these the term cholerine ha9 been* applied. 
They resemble the milder eases of cholera nostras. At the opposite end of the 
series there are the instances of cholera sicca, in which death may occur in 
a few hours after the onset, without diarrhoea. There are also cases in which 
the patients are overwhelmed with the poison and die comatose, without the 
preliminary stage of collapse. 

Complications and Sequelae.—The typhoid condition has already been re¬ 
ferred to. The consecutive nephritis rarely induces dropsy. Diphtheritic 
colitis has been described. There is a special tendency to diphtheritic inflam¬ 
mation of the mucous membranes, particularly of the throat and genitals. 
Pneumonia and pleurisy may follow, and destructive abscesses may occur in 
different parts. Suppurative parotitis is not very uncommon. In rare in¬ 
stances local gangrene may occur. A troublesome symptom of convalescence 
is cramps in the muscles of the arms and legs. 

Diagnosis.—The only affection with whi^li Asiatic cholera could be con¬ 
founded is the cholera nostras, the severe choleraic diarrluea which occurs 
during the summer months in temperate climates. The clinical picture of the 
two affections is identical. The extreme collapse, vomiting, and rice-water 
stools, the cramps, the cyano'od appearance, are all seen in the worst forms of 
cholera nostras, fn enfeebled persons death may occur within twelve hours. 
It is of course extremely important to be able to diagnose between the two 
affections. This can only be done by one thoroughly versed in bacteriological 
methods, and conversant with the diversified flora of the intestines. 

Attacks very similar to Asiatic cholera are produced in poisoning by 
arsenic, corrosive sublimate, and certain fungi; but a difficulty in diagnosis 
could scarcely arise.. * 

The proijnosi < is always uncertain, as tho mortality ranges in different 
epidemics from 30 to SO per cent. Intemperance, debility, and old age are 
unfavorable conditions. The more rapidly the collapse sets in, the greater is 
the danger, and as Andral truly says of the malignant form, “ It begins where 
other diseases end—in death.” Cases with marked cyanosis and very low tem¬ 
perature rarely recover. 

Prophylaxis. —Preventive measures are all-important, and isolation of flic 
sick and thorough disinfection have elfeetuallv prevented the disease entering 
England or the I niteil Stales since 1873. On several occasions since flmt 
date cholera has been brought to various ports in America, hut has been 
cheeked at quarantine. During epidemics the greatest, care should he ever- 
cised in the disinfection of the stools and linen of the patients. When an 
epidemic prevails, persons should he warned not to drink water mile's pre¬ 
viously boiled. Errors in diet should he avoided. As the disease is nni iimrc 
contagious than typhoid fever, the chance of a person passing safely through 
an epidemic depends very much upon how far he is.able to carrv out lh° r " 
oughly prophylactic measures. Digestive disturbances arc to he tie,ltd 
promptly, and particularly the diarrluea, which so often is a preliminary s' 111 ! 1 ' 
tom. For this, opium and acetate of lend and large doses of bismuth should 
be given. 

Medicinal Treatment. —During the initial stage, when the diarrluea is 
lOt.expessive but the abdominal pain is marked, opium is the most cllieiont 
emedy, and it should be given hypodermically as morphia. It is ndvisihle 
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to give ai once a full dose, which may be repeated on the return of the pain. 

It is best not to attempt to give remedies by the mouth, as they disturb the 
stomach. Ice should be given, and brandy or hot coffee. In the collapse stage, 

; writers speak strongly against the use of opium. Undoubtedly it must be 
.given with caution, but, judging from its effects in cholera nostras, I should 
pay that collapse per se was not a contra-indication. The patient may be 
(allowed to drink freely. For the vomiting, which is very difficult to chock, 
cocaine may bo tried, and lavage with hot water. Creasote, hydrocyanic acid, 
and creolin have been found useless. Rumpf advises calomel (gr. J) every 
two hours. ' 1 

External applications of heat should be made and a hot bath may he 
tried. Warm applications to the abdomen are very grateful. Hypodermic 
injections of ether will be found serviceable. 

Irrigation of the bowel—enteroclysis—with warm water and soap, or tan¬ 
nic acid (2 per cent), should be used. With a long, soft-rubber tube, as much 
as 3 or 4 litres may be slowly injected. Not only is the colon cleansed, but 
the small bowel may also be reached, as shown by the fact that the tannic-acid 
solutions have been vomited. 

Owing to the profuse serous discharges the blood becomes concentrated, 
and absorption takes place rapidly from the lymph-spaces. To meet this, 
intravenous injections were introduced by I.atta, of Leith, in the epidemic 
of 1832. My preceptor, Bovell, first practised the intravenous injections of \ 
milk in Toronto, in the epidemic of 1831. A litre of salt solution at 107“ may 
be injected, and repeated in a few hours if no reaction follows. Less risky 
and equally efficacious is the subcutaneous injection of a saline solution. For 
this, common salt shpuld be used in the proportion of about four grammes to 
the litre. With rubl>er tubing, a cannula from an aspirator, or even with a 
hypodermic needle, the warm solution may be allowed to run by pressure 
beneath the skin. It is rapidly absorbed, and the process may be continued 
until the pulse shows some sign of improvement. This is really a valuable 
method, thoroughly physiological, and should be tried in all severe cases. 

In the stage of reaction special pains should be taken to regulate the diet 
an d to guard against recurrences of the severe diarrhoea. 


XXI. YELLOW FEVER. 

Definition. —A fever of tropical and subtropical countries, characterized by 
a loxauma of varying intensity, with jaundice, albuminuria, and a marked ten¬ 
dency to haemorrhage, especially from the stomach, causing the “ blqck vomit.” 

specific orggnism has not yet been found, but the disease is capable of 
being transmitted through the bite of a mosquito, the Stcyomyia fasciola. 

Etiology.—The disease prevails cndemieally in certain sections of the 
Spanish Main. Until recently it has existed in Culm. From these regions 
occasionally extends and, under suitable conditions, prevails epidemically 
bbc Southern States. Now and then it is brought to the large seaports of 
be Atlantio coast. Formerly it occurred extensively in the United States. 
n die latter part of the eighteenth century and the beginning of the nine- 
teentli, frightful epidemics prevailed in Philadelphia and other Northern 
C1 ‘ies. The epidemic of 1793, in Philadelphia, so graphically described by Mat- 
17 
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thew Carey, was the most scrioiU that has ever visited any city of the Middle 
States. The mortality, as given by Carey, during the months of August, Sep 
tember, Oetober, and November, was 4,041, of whom 3,135 died, in the months 
of September and Oetober. The population of the city at the time was only 
40,000. Epidemics occurred in the United States in 1797, 1798, 1799, and 
in 1802, when the disease prevailed slightly in Boston and extensively in Balti¬ 
more. In 180$ and 1805 it again appeared; then for many years the out¬ 
breaks were slight and localized. In 1853 the disease raged throughout the 
Southern States. There were moderately severe epidemics in 1807, 1873, and 
1878; and still milder ones in 1897, 1898, and 1899. In July, 1899, a local 
outbreak occurred in the Soldiers’ Home, at Hampton, Va. There were 15 
cases, with 13 deaths. In September, 1903, yellow fever became epidemic 
along the Mexican side of the Bio Grande. It crossed into Texas and pre¬ 
vailed in several of the border towns. In Laredo there were 1,014 cases, with 
107 deaths. The efficient work of the public health service is shown by the 
differences between New Laredo on the Mexican border, just across the river, 
where 50 per cent of the population contracted the disease, and Laredo, Texas, 
in which only 10 per cent out of a population of 10,000 were attacked. In 
Europe it has occasionally gained a foothold, but there have been no wide¬ 
spread epidemics except in the Spanish ports. The disease has existed on the 
west coast of Africa. It is sometimes carried to ports in Great Britain and 
France, but it has never extended into those countries. The history of the dis¬ 
ease and its general symptomatology are exhaustively treated of in the classical 
works of Rene La Roche and Berengcr-Feraud. 

Guit6ras recognizes three areas of infection: (1) The focal zone in which 
the disease is never absent, including Vera Cruz, Rio, and ±ither Spanish-Amer- 
iean ports. (2) The perifocal zone or regions of periodic epidemics, includ¬ 
ing the ports of the tropical Atlantic in America and Africa. (3) The zone 
of accidental epidemics, lying between the 35th and 45th parallels of north 
latitude. 

Conditions favoring the Development of Epidemics. —Yellow fever 


is a disease of the sea-coast, and rarely prevails in regions with an elevation 
above l,000 # feet. Its ravages are most serious in cities, particularly when the 
sanitary conditions are unfavorable. It is always most severe in the badly 
drained, unhealthy portions of a city, where the population is crowded together 
in ilLygntilated, dark houses. The disease prevails during the hot sea-on. 
Humidity and heat seem to be the proper coefficients for the preservation of 
the poison. 

The epidemics in the United States have always been in the summer and 


autumn months, disappearing rapidly with the onset of cold weather. 

Mode of Transmission.—No belief has been more strong among the laity 
than that the disease is transmitted by infected clothing, and quarantine olb’i'ts 
are chiefly directed to the disinfectioa.ol fprnites of all sorts shipped I mm 
infected ports. The remarkable series of experiments carried out by the 11 ' l" 
low Fever Commission of the United States Army, consisting of Drs. Wulb' r 
Reed, Carroll, Lazear, and Agramonte, have demonstrated conclusively llmt 
the disease can not be conveyed in this way. At Camp Lazear, Cuba, a Iran 1 ® 
house was so constructed as to shut out the sunlight and fresh air, ami i ,lC 
vestibule was thoroughly screened. The average temperature for sixty-tl |ree 
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days was kept about 76° F. Boxes filled wfith sheets, pillow-slips, blankets, 
etc., contaminated by contact with cases of yellow fever and the discharges, 
were placed in the house. Dr. R. P. Cooke and two privates of the hospital 
corps, all non-immunes, entered this building and unpacked the boxes, and 
for a period of twenty days occupied the room, each morning packing the 
infected articles in the boxes, and at night unpacking them, in their experi¬ 
ments with the fomites, seven, in all, non-immunc subjects during the period 
of sixty-three days lived in contact with the fomites and remained perfectly 
well. Those experiments, conducted in the most rigid and scientific man¬ 
ner, completely discredit the belief in the transmission of the disease by 
fomites. 

Carlos Finlay, of Havana, in 1881 suggested that the disease was trans¬ 
mitted by mosquitoes. Stimulated by the work of Ross on malaria, the Amer¬ 
ican Commission above-named has demonstrated conclusively that yellow fever 
is transferred by a mosquito, ELeqatnyia fasciata, previously fed on the blood of 
infected persons. The Comtnftsion' showed also that in nou-iminuncs the 
disease could be produced by either the sulx-utaneous or Hie intravenous injec¬ 
tion of blood taken from patients suffering with the disease. 

An interval of about twelve days or more after contamination appears 
to be necessary before Hie mosquito is capable of introducing the infection. 
The bite at an early period after contamination does not confer,immunity 
against a subsequent attack. The period of incubation in 13 cases of experi¬ 
mental yellow fever varied from forty-one hours to five days and seventeen 
hours. 

AVe must bear testimony to the heroism of the young soldiers who vol¬ 
untarily, without compensation and purely in the interests of humanity, sub¬ 
mitted to the experiments, and also to the zeal with which members of our 
profession have, at great personal risk, attempted to solve the riddle of this 
most serious disease. Vl’Iie death of Dr. Lazear, of the American Commission, 
and of Dr. Myers, of the Liverpool Commission, adds two more names to the 
already long roll of. the martyrs of science. Major Gorgas carried out in 
Havana sanitary measures based upon their reports, and stamped out the dis¬ 
ease. No eases occurred from 1901 to 1904. Under Cuban control there was 
a slight recrudescence in the island, hut it has again been stamped out. 

As Reed points out, the mosquito theory fits in with well-recognized facts 
in connection with the epidemics. After the importation of a case into an 
uninfected region, a definite period elapses, rarely less than two weeks, before 
a second case occurs. Like malaria, the disease prevails most during the mos¬ 
quito season, and disappears with the appearance of frost. Probably, too, as 
in very malarious districts, the disease is kept up by its prevalence in a very 
mild form among children. As Guiteras remarks, “ the foci of endemicity 
are essentially maintained by the creole infant population, which is subject 

the disease in a very mild form.” In all probability the immunity which 
is acquired by prolonged residence in a locality in which the disease is endemic 
ls due to the occurrence of very slight attacks. 

One attack docs not. always confer immunity. Rosenau reports two attacks 
"illiin a period of eight years, and Libby two atlaeks within a period of two 
years. 

The specific germ has not yet been discovered. 
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Horbid Anatomy.— The skin? is more or less jaundiced, even though the 
patient did not appear yellow before death. Cutaneous haemorrhages may be 
present. No specific or distinctive internal lesions have been found. The 
blood-serum may contain haemoglobin, owing to destruction of the red cells, 
just as in pernicious malaria. The heart sometimes, not invariably, shows 
fatty change; the stomach presents more or less liypersemia of the muco.-a 
with catarrhal sVelling. It contains the material which, ejected during life, 
is known as the black vomit. The essential ingredient in this is transformed 
blood-pigment. There is often general glandular enlargement; the cervical 
axillary and mesenteric groups are most involved. The liver is usually of a 
pale yellow or brownish-yellow color, and the ceils, sure in various stages of 
fatty degeneration. From the date of Louis’ observations at Gibraltar in 182s, 
the appearances of this organ have been very carefully studied, and some have 
thought the changes in it to be characteristic. Fatty degeneration and regions 
of necrosis are present in all cases. The kifLneys always show traces of dif¬ 
fuse nephritis. The epithelium of the convoluted tubuies is swollen and very 
granular; there may also be necrotic changes. 

Symptoms. —The incubation is usually three or four days; in 13 experi¬ 
mental cases it ranged from forty-one hours to live days seventeen hours. The 
^ onsej is sudden, as a rule, without premonitory symptoms, and in the earh 
hours of the morning... Chilly feelings are common, and are usually associated 
withUieadaehe and veryssevere pains in the back and liuibs.ctThe fever rises 
rapidly and the skin feels very hot and dry. The tongue is furred, but moi.-t; 
f the throat sore. • Nausea and vomiting are not constant, ami become more 
intense on the second or third day. The bowels are usually constipated. The 
following, in detail, are the more important characteristics: 

Faci es.—E ven as early as the first morning the patient may present a 
characteristic facies, one of the three distinguishing features of the dben-o. 
which Guiteras describes as follows: The face is Hushed, more so than in am 
other acute infectious disease at such an early period. . The eyes are injected, 
the color is a bright red, and there may be a slight tumefaction of the eyelids 
and of the lips. Even at this early date there is to be noticed in connect mu 
with the injection of the superficial capillaries of the face and conjunctiva' a 
slight jeteroid tint, and “the early manifestation of jaundice is undoubted!} 
the most characteristic feature of the facies of yellow fever.” 

Tint Feveb.—O n the morning of the first day the temperature may range 
from 100° to 106°, usually it is tjetween 103° and 103°. During the oven mg 
of the first day and the morning of the second day the temperature keeps aland 
the same. There is a slight diurnal variation on the second and third day. In 
very mild cases the fever may fall on the evening of the second or on the rimm¬ 
ing of the third day, or in abortive cases even at the end of twenty-four hours. 
In cases that are to terminate favorably the defervescence takes place by lyd* 
during a period of two or three days. The remission nr stage of m ini. .\- it 
has been called, is succeeded by a febrile reaction or secondary fever, which 
lasts one, two, or three days, and in favorable eases falls by a short lysis. <>" 
the other hand, in fatal cases the temperature is continuous, becomes higher 
than in the initial fever, and death follows shortly. 

The Pulse.—O n the first day the pulse is rarely more than 10Q or H°- 
On the second or third day, while the fev er s till kee p s up, the pulse begin* 
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toi&U, as much perhaps as_20 beats while the temperature has risen 1.5° or 2°. 
On the evening of the third day there may be a temperature range of. 103° and 
a pulse of only 75, or “ a temperature between 1U3° and 104° with a pulse 
running from 70 to 80.” This important diagnostic feature was first de¬ 
scribed by Faget, of New Orleans. During defervescence the pulse may be¬ 
come still lower, down to 50, 48, or 15, or even as low as 30; a slow pulse at 
Ibis period is not the special circulatory feature of tbe disease, but the slowing 
of-ihe pulse with a steady or even rising temperature. 

AiBDiUNUiUA.—This, the third characteristic symptom of the disease, 
occurs as early gs the evening of the third day. (luiteras says very truly that 
it is very rare so early in other fevers except those of an unusually severe type. 
“ Even in the mild cases that do not go to bed—eases of ‘walking yellow fever ’ 
—on the second, third, or fourth day of the disease albuminuria will show 
itself ” It may be quite transient. In the severer cases the amount of albu¬ 
min is very large, and there miyr be numerous tube-easts and all the signs of 
an acute nephritis; or complete suppression of the urine may supervene, and 
death may occur in unemic convulsions or coma within"fwenty-four or thirty- 
six hours. 

Gasthio Featbhes. — “Black Vomit.” —Irritability of the stomach is pres¬ 
ent from the very outset, and the vomited matter consists of the contents of 
the stfl.mach, and subsequently of mucus and a grayish fluid. In the third 
stage of the disease tbe vomiting becomes more pronounced and in the severe 
cases is characterized bv the presence of blood. It may be copious and forci¬ 
ble, producing much pain in the abdomen and along the gullet. There is 
nothing specific in this “black vomit,” which consists of altered blood, and 
it is not necessarily a fatal symptom, though occurring only in the severer 
forms of the disease. Other haemorrhagic features may be present—pctechiae 
on the skin and bleeding from the gums or from other mucous membranes. 
The bowels are usually constipated, the stools not clay-colored, except late 
in the disease. They are sometimes tarry from the presence of altered blood. 

Mental Featbues. —In very severe cases the onset may be with active 
delirium. “ As a rule, in a majority of cases, even when there is black vomit, 
there is a peculiar alertness; the patient watches everything going on about 
him with a peculiar intensity and liveliness. This may be due in part to the 
terror the disease inspires” (Guiteras). 

Relapses occasionally occur. Among the varieties of the disease it is itnpor- 
trtnt to recognize tho mild cases, characterized bv slight fever, continuing for 
one or two days, and succeeded by a rapid convalescence. In the. absence of a 
prevailing epidemic, they would scarcely lie recognized ns yellow fever. Cases 
of greater scvority„Jia.ve high fever and the features of the disease are well 
marked—vomiting, extreme prostration, and luvmorrhagcs. And lastly, in the 
malignant form the patient, is overwhelmed by the intensity of the fever, and 
death takes place in two or three days. 

In severe cases convalescence may be complicated by parotitis, abscesses 
ltl various parts of the body, and diarrhoea. 

Diagnosis.—(a) From Dengue. —The difficulty in the differential diag¬ 
nosis of these two diseases lies in their frequent coexistence, as during the epi¬ 
demic of 1897 in parts of the Southern States. During the autumn of 1897 
&c profession of Texas was divided on the question of the existence of yellow 
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fever in the State, some claiming that the, disease was dengue, others, includ¬ 
ing Guiteras and West, that yellow fever also existed, la a majority of the 
cases the three diagnostic points upon which Guiteras lays stress—t-lho facies, 
the albuminuria, and the slowing of the pulse with maintenance or elevation 
of the fever—are sufficient for the diagnosis, lie states, loo, thatjaundice, 
which does sometimes occur in dengue, rarely appears as early as the second 
or third day of the disease, and on this much stress should lx- laid. TLeni- 
orrhages are much less common in dengue, hut Hint they do occur has been 
recognized hy authorities even since the time of Hush. 

(b) Eltovt Mai.auiai, Kkv Kit. — 111 the early stages of an epidemic e.-ws 
are very apt to he mistaken for malarial fever. In the Southern States tlu> 
outbreaks have usually been in the late summer months, tlu: very season m 
which the a'stivo-autumnal fever prevails. Among the points to he speciallv 
noted are the absence of early jaundice. Even in the most intense types of 
malarial infection the color of the skin is hrsvly changed within four or five 
days. To the experienced eye the facies would he of considerable.help if the 
case was semi from the outset. Albumin is barely present in the urine mi 
early as the second day in a malarial infection. Other important, points air 
the marked swelling of the spleen in malaria, while in yellow fever it is not 
much enlarged. Haemorrhages, and particularly the black vomil,,episl»\K 
and bleeding gums are very rare in malarial infection. In the so-called hem¬ 
orrhagic malarial fever the patient has usually had previous attacks of malaria. 
Hematuria is a prominent feature, while in yellow fever it is hy no means 
frequent. A special point of greater importance, perhaps, than any of the-e 
general symptomatic features is the examination of the blood for the small, 
ring-shaped organisms of the estivo-autummd infection* As a ride, their 
presence is readily determined by any one familiar with their general charac¬ 
ters. They are. however, of all forms the most difficult to recognize, ami. 
while very abundant in many eases, there art* others in which they are ev- 
tremcly scanty in the peripheral circulation. The work of the army surgeon* 
in Cuba shows that in a large proportion of ca-cs there is not much difficulty 
in recognizing the a'divo-auhimnal lever from yellow fever. 

Prognosis —In its graver forms, yellow fever is one of the most fatal nf 
epidemic diseases. The mortality has ranged, in various epidemics, from 15 
taS5 per cent. In heavy drinkers and Ilmse who have been exposed to hard¬ 
ships the death-rate is much higher than among tlit* better classes. In (In' 
epidemic of 1878. in New Orleans, while the mortalitv in hospitals was over 
50 per cent of the white and 21 per cent of the colored patients, in private 
practice it was not more than 10 per rent among the white patients. The 
death-rate was very low in the epidemic of 1807. , 

Prophylaxis. — r i lie measures carried out at Havana, already referred t". 
and in the Canal Zone, Panama, by Major Gorges illustrate the practical value 
of scientific medicine. During 11105, the year after the American CominMoti 
began work, yellow fever prevailed to the great demoralization or the em¬ 
ployees, but it was gradually stamped out, and there have been no epidemic* 
for the past two years. The important measures are: (1) the protection el 
the sick from the bites of mosquitoes; (2) the screening of houses, ihc a- 1 ' 
of mosquito nets, and the destruction of the insects in the house; (3) im'H- 
nres such as already referred to under malaria, which diminish the possibility 
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of the mosquito brooding in tlta- neiglil)orhood of dwollings. New-comers 
should be particularly careful in infected regions, and medical otlicers in 
charge of camps should exorcise the most scrupulous care to prevent the spread 
of infection through mosquitoes. 

Treatment.— fCaroftil.nursing and a symptomatic plan of treatment prob¬ 
ably give the best results. ,The patient should be removed at once from the 
infected house. -. Care should be taken to prevent chilling o’f the skin, and 
sweating should lie promoted. Weeding has long since been abandoned. An 
: early purge, followed by phenacetiii to relieve the backache, is recommended 
bv Geddings. Of special remedies quinine is warmly recommended, and, 
when luemorrhagc sets in, the perehloride of iron. Digitalis, aconite, and 
jaliorundi have been employed. The fever is best treated bv hydrotherapy. 
There are several reports of the good effects of cold baths, sponging, and the 
application of ice-cold water to the head and the extremities in this disease. 
Vomiting is a very difficult symptom to control. Ice in small quantities is 
probably the best remedy. Cocaine may be tried in doses of gr. every 
liour or two (Geddings).' 

We have no drug which can lie depended upon to check the luemorrhages. 
Ergot and acetate of ’end and opium are recommended. The u rami in symp¬ 
tom* are best treated by the hot bath. Stimulants should be given freely dur¬ 
ing the second stage, alien the heart’s action becomes feeble and there is a 
tendency to collap-e. 'Flic patient should be carefully fed; but when the 
vomiting is incessant it is best not to irritate the stomach, but to give nutri¬ 
tive enemata until the gastric irritation is allayed. Washing out the lower 
bowel is very advantageous, and in the eases with extreme toxaemia the sub¬ 
cutaneous or intravenous injection of saline solution may be tried. 


XXII. THE PLAGUE. 


Definition. —A specific, infectious disease, caused by Bacillus pest is, char¬ 
acterized by inllaiiimation of the lymphatic glands (buboes), carbuncles, pneu¬ 
monia, and often lia'inorrliages. 

History and Geographical Distribution. —The disease was probably not 
known to the classical Greek writers. The earliest positive account dates 
from the second century of our era. The plague of Athens and the pestilence 
el l lie reign of Marcus Aurelius were apparently not ibis disease (Payne), 
from (he great plague in the days of Justinian (sixth century) to the middle 
°l (lie seventeenth century epidemics of varying severity occurred in Europe. 
Among the most disastrous was the famous “black death" of the fourteenth 
icnlury, which overran Europe and destroyed a fourth of the population. In 
hie seventeenth century i! raged virulently, and during the great plague of 
Guidon, in Ififir., about 70,000 people died. During the eighteenth and niue- 
-toi'iiib centuries the ravages of the disease lessened. 

The. revival of plague is the most important single fact in epidemiology 
"f Hie past decade. Throughout the nineteenth century it waned progress- 
u,, 'h outbreaks of some extent occurring in Turkey and Asia Minor and 
Ai-tiukan, hut -we hud begun to place it with sweating sickness and typhus 
^ IUll bf- lliejlisenses of the past. We know that it slumbered in parts of 
f-Tiiiu, and toT’nbrthwest India, hut the epidemic of 1891 at Hong-Kong 
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showed that the “black death”'was still virulent. Since then it has spread 
in an ominous manner, reaching India, China, French Indo-Uima, Japan, 
Formosa, Australia, the Philippine Islands, South America, the West Indies, 
the United States, Cape Colony, Madagascar, Egypt, Asia Minor, and Russia 
in Asia In Europe, cases have been carried to Marseilles and other Medi¬ 
terranean ports and to Hamburg and Glasgow. In the latter city there was ; 
a small outbreak in 1900, 30 cases. In the next year there were two cases 
and in 1907 two cases—this without fresh importation. Iiufaan-Francisco 
there has been, 1907-1908, a recrudescence of the disease, and to March l.>, 
1908, there were 131 cases with 77 deaths. In India the ravages continue 
unabated—more than a million deaths were caused by it in 1907, chiefly m 
the Punjab, and the plague problem of that country is one of extraordinary 
complexity. To Simpson’s Croonian lectures, 1907, the student is referred 
for full information. He thus emphasizes the danger of the situation: t he 
feature of the present pandemic that presages danger in the future is the 
marvellous powers of recrudescence and resistance to all known measures of 
prevention, even when the cases are few, as in Glasgow and San Francis, o. 
The slight mortality and the small number of cases lull the authorities into a 
dangerous frame of mind, as at any time the conditions—unknown at present 
—mav arise which enable it to develop into a wide-spread epidemic. 1 lie dis¬ 
ease may be kept in check, but the danger remains while the rats are infected. 

Etiology— The specific organism of the disease is a bacillus discount* 
by Kitasato. It resembles somewhat the bacillus of chicken cholera, and grows 
in a perfectly characteristic manner. Bacillus pestis occurs in the blood and 
in the organs of the body, and has also been found in the^dust and in the soi 
of houses in which the patients have lived. 

’ The disease prevails most frequently in hot seasons, though an outbreak 
may occur during the coldest weather. Persons of all ages are attacked. 1 
spreads chiefly among the poor, in the slums of the great cities. 

The following arc the conclusions of the Plague Commission (19(m) . ■ 
Contagion occurs in less than 3 per cent of flic cases, playing a very small par 
in the general spread of the disease. 2. Bubonic plague in man is entirely 
dependent On the disease in the rat. 3. The infection is conveyed from rat 
to rat and from rat to man solely by means of the rat-llea. t. A case m man 
is not in itself infectious. 5. A large majority of cases occur singly in hoim*,- 
When more than one case occurs in a house, the attacks are generally ncai > 
simultaneous. 6. Plague is usually conveyed from place to place by impoi r* 
rat-fleas, which are carried by people on their persons or in their bagga.-'<- 
The human agent may himself escape infection. 7. Insanitary conditions 
have no relation to the occurrence of plague, except, in so far as they lav"' 
infestation by rats. 8. The non-epidemic season is bridged over by ac« 1 
plague in the rat, accompanied by a few cases among human beings. 

Clinical Forms.— #ams Minoh.—I n this variety, also known as the am¬ 
bulant, the patientihaa a few days of fever, with swelling of the glands of < "j 
groin, and possibly suppuration. He may not be ill enough to seek tm* 
relief. These cases, often found at the beginning and end of an epiaeu" 1 ', 
are a very serious danger, as the urine and faxes contain bacilli. t 

fr~ Bubonic Puaode.— This constitutes the common variety, 77.65 per ''' n 
of 11,600 cases of plague treated in the Arthur Road Hospital, Bom ,;l -' 
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(N. H* Choksy). The stag e of invasion is characterized byfheadachey.back- 
aghe,'stiffness of the limbs, -a feeling of anxiety and- restlessness, ancLgreat' 
depression of spirits. There is a steady rise in the fever until the evening of 
t he th ird or_ fourth day, when- lh e r a is-a, d rop o f JaBLor.three degrees. There 
igjEen a secondary fever, as some writers describe it, in which the tempera¬ 
ture' reaches a still higher point. / The tongue becomes brown, collapse symp¬ 
toms are apt to supervene, and in very severe infections the patient may did 
at this stage. In at leasjr two-thirds of all cases there are glandular swellings 
or buboes. An analysis of 9,500 eases of buboes gave more than 54 per cent 
with the glands of the groin affected. The swelling..appears usually from.the ' 
tlnrdJnJheJiftk. day. ti liesolution may occur, or suppuration, or in rare cases 
gangrene. Suppuration is a favorable feature, as noted by De Foe in his 
graphic.account of the London plague. 

<: Petechiic very commonly show themselves, and may be very extensive. 
These have been called the “ plggue spots,” or (be “ tokens of the disease,” and 
gave to it .in the middle ages the name of thu Black Death. Hemorrhages 
from the mucous-membranes may also occur; in some epidemics hsemoptysis 
has been especially frequent. 

Septio.umk; 1’laol i:. —In this, the most rapid form, the patient succumbs 
in three or four days with a virulent infection before the buboes appear. 'This 
form constituted 14.25 per cent of the 11.600 eases. Haemorrhages are com¬ 
mon. Tho_.bacilli can be obtained from the blood. 

Pneumonic Plague. —This remarkable variety presents the features of 
a pneumonia, and the sputum contains the bacilli in enormous numbers. It 
is even mwenEataHhan the septioemic type. The mortality in 514 cases was 
• 91 1,60 per ce nt. If is of short duration. The fever is high, the respirations 
rapid, the pneumonia is chiefly lobular, the sputa heemorrhagic, and contain’ 
the bacilli in almost pure culture. 

In other varieties the chief manifestations may be in the skin and subcu- 
•taneous tissues, or in the intestines, causing diarrhoea and sometimes the 
features of typhoid fever. 

Diagnosis. —At the early stage of an outbreak plague cases are easily over- 
1 fl uked , but if the suspicious cases are carefully studied by a competent bac¬ 
teriologist, t Tie re is no disease which can be more positively identified. The 
San Francisco epidemic illustrates this. The nature of the eases was recog¬ 
nized by Kellog and by Kinyoun, but with an amazing stupidity (which was 
shared by not a few physicians, who should have known better) the Governor 
of the State refused to recognize the presence of plague, and the United States 
Government had to intervene and send a board of experts to settle the ques¬ 
tion, In the early Glasgow eases Colvin, while suspecting typhoid fever, saw 
that, there was something unusual, and at once took precautionary measures. 
1’iobablv, too, the association of four cases in one family made him suspicious. 
The limitation of the outbreak was due to the prompt and effective measures 
taken by A. K. Chalmers and his associates. The widespread prevalence of 
the disease makes it the imperative duly of the health authorities to have on 
hand, in connection with large ports, skilled men who can promptly make the 
bacteriological diagnosis. There are dangers from the cultures in laboratories, 

shown by the experiences of Vienna and Ann Arbor, but with proper precau¬ 
tions they may be reduced to a minimum. 
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Prophylaxis.—Wherever plague exists aJ) urgunuflttiaif, Thn intelligent 
policy, anil rUJimg purse are needed. I n India , where pftijicnth-centiiry con¬ 
ditions prevail, and where the scale of the epidemic is so eniormous, the prob- I 
lew .of. prophylaxis looks hopeless. Simpson’s recommendation of a specially 1 
trained plague service, organized on proper lines and on a lih cral basis, should ; 
be carried out. Quarantine, to be of any value, must be most vigorous. A 
most important prophylactic measure relates to the destnietiom of rats, which 
are the chief agents in the distribution of the disease. As Ash burton Thomp¬ 
son remarks (Report on Plague at Sydney), “during an epidemic the only 
proceeding of much value is destruction of rats and of their inests, burrows, 
and habitual haunts, and those others which are calculated to*prevent access 
fit surviving rats to proximity with human beings—in other words, to expel 
them from occupied premises, and to keep them outside. . . . vOn premises 
where indigenous cases had occurred, moreover, the presence of freslnly deceased 
rats was discovered quite often enough to suppyrt the general proposition that 
the danger of contracting plague stood in relation to the presence of rats in 
dwellings or inclosed premises. A general slaughter of rats would avWcr the 
purpose, if it could be carried out quickly and with tolerable completeness." 
Koch recommends the breeding of improved btraius of cats as fittjed most 
naturally for the task. j 

Treatment.—In a disease the mortality of which may reach as high as 80 
or 90 per cent the question of treatment resolves itself intd making the patient 
as comfortable as possible, and following out certain general principles such 
as guide us in the care of fever patients.:. Cantlie recommends purgation and 
stimulation from the outset, and the use of morphia for the pain.^i The local 
treatment of the buboes is important. Ice may be applied to them, And good 1 
results apparently follow the injection of the bichloride of mercury. The 
pyrexia of the disease is best treated by systematic hydrotherapy. 

A plague scrum, chiefly the Lusiig and the Ycrsin-Rouse, lias been used. 
Choksy has collected the statistics to date (11)07), 1,108 cases, with a mortal¬ 
ity of 53.3 per cent. Of those treated on the first day the death-rate was only 
28.0. Choksy concludes that a reduction of 20-25 per cent iu the mortality 
may be obtained by its use. 

Preventive Inoculation.— With Ilaffkine’s serum in 12 districts, of 
224,228 persons inoculated, 3,399 took the disease; of 639,000 uninoeulalcd, 
49,430 were attacked. C. J. Martin concludes that the chances of subsequent 
infection are reduced four-fifths, and the chances of recovery are two and a 
half times os great as in the case of the uninoeulated. 

XXm. BACILLARY DYSENTERY. 

Definition. —A. form of intestinal flux, usually of an acute type, occurring 
s poradi cally and in severe epidemics, attacking children as well as adi'lh ■ 
characterized by pain, frequent passages of blood and mucus, and due to I In¬ 
action of a specific bacillus, of which there are various strains. 

Etiology. —Owing to improved sanitation, dysentery lias become less fre¬ 
quent. In temperalfe.cli matc8 spora dic eases occur from tipie to time, and m 
intervals epidemics prevail, particularly in overcrowded institutions. The sla- 
nf wnpral hosnitals for the past twenty "yearOltOW ’fl'decided decrease 
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in the number of casdipimittcd. ffgc ords of widespread epidemics have been 
rolleoted by Woodward? The most serious was that, which prevailed from 1847 
to 1856. In Great Britain and Ireland epidemics of the disease have become 
less frequent. In i n s ti tutions, particularly in overcrojolcd. asylums, dysen¬ 
tery is very,common, and this form has been made the subject of a valuable 
report by Mott and Durham, Tn the tropics “dysentery is a destructive 
giant compared to which strong drink is a mere phantom ,f (Macgregor). 
Dysentery is one of the great camp diseases, and it has been more destructive 
to armies than powder and shot. In the Federal service during the civil war, 
according to Woodward,* there were 258,071 cases of acute and 28,451 cases 
of chronic dysentery. The disease prevails in Porto Rico. the Philippines^ 
and to a less extent in Cuba. In the South African campaign dysentery pre- s . 
vailed widely. For many years a very fatal form of dysentery has prevailed 
in Japan, particularly in the summer and autumn months, having a mortality 
of from 26 to 27 per cent; in ^899 there were 125,989 cases, with 26,709 
deaths (Eldridge). It is now generally conceded that the severe epidemiesi 
of acute dysentery occurring in .the tropics are of the bacillary type, and the/ 
same form prevails in temperate climates. 

Bacillus IIysenteki.k. —In 1898, Shiga, a Japanese observer, found in 
the dysentery prevailing in his country a bacillus with special characters, which 
he considered to be the specific cause of the disease. 

Flexner and Barker, of the Johns Hopkins Commission for the Study of 
Tropical Diseases, found in the dysentery in the Philippine Islands an iden¬ 
tical organism, and it has been made the subject of very careful study by Flex- 
ner, and also by It. P. Strong, Musgrave, and Craig, of the United States 
army. It has also l*een found in cases of dysentery from Porto Rico. The 
organism appears to be constantly present in the acute dysentery of the tropics. 
In Manila, according to Strong and Musgrave, of 1.828 cases. 712 were of the 
acute specific variety, 55 suspected specific cases, and 561 of anuebic dysentery. 
Kruse, in an outbreak at Laar, in Germany, in which 300 persons were at¬ 
tacked, has isolated an identical bacillus. Ywider and Duval demonstrated 
that sporadic cases in adults in Philadelphia, as well as epidemics of dysen¬ 
tery in the Lancaster County Asylum, Pennsylvania, and in the almshouse at 
New Haven, were due to this organism. During the summer of 1902 Duval 
| and Bassett, working at the Mount Wilson Sanitarium, first demonstrated that 
certain forms of summer diarrhoeas of infants were due to infection with 
B. dysenteriaj. The Rockefeller Institute, during the following summer, con- 
hided a collective investigation into the cause of infantile diarrhoeas in Bos- 
Inn, New York, Philadelphia, and Baltimore. Several observers, under Flex¬ 
or's direction, studied 412 cases and found the dysentery bacillus present in 
or 63.2 per cent. Spronck, working in Holland, also confirmed these 
observations. 

The strain of the bacillus most frequently found in the United States is 
“ Flexner-Harris ” type. 

It is now conceded that a number of strains of the bacillus occur. This 
j 1 tot has been determined by the relative agglutinative power of immune scrum 

| * Medical and Surgical History of the War of the Rebellion, Medical, vol. ii. The most 
^native treatise extant on intestinal fluxes—an enduring monument to the industry and 
of the author. 
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upon tlio bacilli isolated, as well as by the action of the latter upon various 
sugars. yWnnr rpyogpi™* types: (1) “ Shiga” typ e: altacka_glij£Qsi!, 
without action. on other sugars, including mannUe and lactose. (2) “ Fla*.. 
ner-Harris ” type: attack^ glucose, inannite, and dextrine; does not attack^ 
l actose . (3) Bacillus^" X ” (Hissjjnd ltusscll): attacks glucose,jand tasnnitoj. 
no action on dextrine and lactose. The lesions produced by the different* 
strains are identical. The organism agglutinates with the blood serum o|: 
cases with acute dysentery as well as with the serum of immunized animals. 1 

As yet nothing is known as to how infection of human beings„oceurs. Its 
habitat is unknown, and the organism has never been isolated from sources 
outside the human body. In two instances the dysentery bacillus has been 
isolated by Duval from the stools of healthy children. In-dysenteric stools 11 k* 
organism is most readily isolated from the particles of mucus. 

Morbid Anatomy. —In the acute cases, when death has occurred on the 
fourth to the seventh day, the mucous membrane of the large intestine is 
swollen, of a deep-red color, and presents elevated, coarse corrugations and 
folds. In addition to the intense hyperemia there are spots of haemorrhage.-! 
scattered through the swollen mucosa. Over the surface there is usually a 
superficial necrotic layer, which can be brushed off lightly with the finger. 
This may be in patches, or uniform over largo areas. There is no ulceration, 
only the superficial, general necrosis of the mucosa. The solitary follicles are 
swollen and red, but the prominence is obscured in the involvement of the 
entire mucosa. In cases of great intensity the entire coats of the colon limy 
be stiff and thick, and the mucous membrane enormously increased in thick¬ 
ness, grayish-black in color, extensively necrotic, and, ijj places, gangrenous. 
The serous surface is often deeply injected. The ileum is, in many cates, 
involved, having a deeply luemorrhagic mucosa, with a superficial necrosis. 
In the subacute cases there is not the same great thickening of the intestinal 
wall, the solitary follicles are morn swollen, there is less necrosis, and, while 
there are no ulcers, there are superficial erosions. 

Symptoms. —According to Strong and Musgrave, the period of incubation 
is not more than forty-eight hours. The onset, which is usually sudden, is 
characterized by slight fever, pain in the abdomen, and frequent stools. At lint 
mucus is passed, hut within twenty-four hours blood appears with it, or there i* 
pure blood. There is a constant desire to go to stool, with great straining and 
tenesmus; every hour or half hour there may be a small amount of blood and 
mucus passed. The temperature rises and may roach 103° or 101°. The pul' 0 
increases in frequency, and in the severer cases becomes very small. Tim 
tongue is coated with a white fur, and there is excessive thirst. In the very 
acute cases the patient becomes seriously ill within forty-eight hours, the 
ments increase in frequency, the pain is of great intensity, the patient becomes 
delirious, and death may occur on the third or fourth day. In cases of moder¬ 
ate severity the urgency of the symptoms abates, the stools lessen, the tem¬ 
perature falls, and within two or three weeks the patient is convalescent. 'I'lic 
mortality in the severe forms is very high. There is a subacute form aide' 1 
lasts for many weeks or months. The patients become greatly emaciated* 
having from three to five stools in the twenty-four hqurs. The bm din* 
dysenterise is found in the stools, and it agglutinates readily with the blood 
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Other Clinical Types. —The foregoing ac^uuut describes the essential fea¬ 
tures of bacillary dysentery as seen in Japan, the Philippines, and the tropics. 
The clinical features of bacillary dysentery in adults in temperate climates 
jifter in no essential manner from those already described. Although the 
Evidence hardly warrants us at present in making the sweeping statement that 
ill non-amcebic cases of dysentery in this country arc bacillary in origin, yet 
experience will probably demonstrate eventually that this is the case. What 
is known as the acute catarrhal dysentery is probably a sporadic form due to 
the Bacillus dysenteries. What is known as diphtheritic dysentery is a type 
of the bacillary form with great necrosis and infiltration of the mucosa. The 
secondary diphtheritic dysentery is a common terminal event in many acute 
and chronic diseases. Vedder and Duval have demonstrated that the bacillus 
is present in these cases. ^ 

Complications and Sequels e.-tPeritonilis is rare, due either to extension, 
through the wall of the bowel or.to perforation. When this occurs about the_ 
etecal region;perityphlitis results; when low down in the rectum^ periproctitis. 
In 108 autopsies collected by Woodward perforation occurred in 11. Abscess 
of the liver, so common in the annebic form, is very rare. It is interesting to 
note, as illustrating the probable type of the disease, how comparatively rare 
abscess of the liver was during the civil war. Very few cases occurred in the 
South-African War (Rolleston). 

' In the tropics malaria and acute dysentery very often coexist. With refer¬ 
ence to typhoid fever, as a complication. Woodward mentions that the com¬ 
bination was exceedingly frequent during the civil war, and characteristic 
lesions of both diseases coexisted. In civil practice it is extremely rare. 

Sydenham noted* that dysentery was sometimes associated with rheumatic 
.pains,nnd in certain epidemics joint swellings have been especially prevalent. 
They are probably not of the nature of true rheumatism, but rather analogous 
to those, of gonorrhmil arthritis. Tn severe cases there may bo/pleurisj^ thlftpi- 
bosis,^pericarditis, ^endocarditis, and occasionally pysemie manifestations, 
among which may be mentioned pylephlebitis. Chronic,-Bright’s disease is 
also an occasional scqnelj In protracted cases there may be an anmmic oedema. 
An interesting sequel of dysentery is paralysis. Woodward reports 8 cases. 
Weir Mitchell mentions it as not uncommon, oeccurring chiefly in the form 
of paraplegia. As in other acute fevers, this is due probably to a neuritis. 
Hcmlinger, in two cases of non-amerbie dysentery in Tunis, observed an, epi¬ 
didymitis during convalescence. Gonorrhoea was excluded. In a third case 
the dysentery was complicated by an abscess of the spleen, which ruptured, 
causing death. Intestinal stricture is a rare sequence—so rare that no case 
"as reported at the Surgeon-General's office during the civil war. Among the 
sequel® of chronic dysentery, in persons who have recovered a certain measure 
°f health, may be mentioned persistent dyspepsia and irritability of the bowels. 

Diagnosis.—In the acute specific form the blood-serum agglutinates the 
dysentery bacillus. The “ Flcxner-Harris ” type of the organism agglutinates 
5)1 dilutions of from 1 to 1,000 up to 1 to "l .500. This is the form of the 
organism that prevails in the United States. The “ Shiga " type agglutinates 
less readily. The blood-serum of a dysenteric patient will agglutinate both 
typos, but the former more readily than the latter. In all non-amcebic dys¬ 
phorics efforts should be made to isolate the dysentery bacillus from the stools. 
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Treatment.—Flint has shown that sporadic dysentery is, in its* slighter 
grades at least, a sel f . l i mit ed disease, which tuns its course in eight or nine 
day s. Beading the report of his cases, one is struck, however, with their com¬ 
parative mildness. 

Ebophylaotic.— We are as yet ignorant of the sources of infection. Tlie 
dysentery bacillus has not been found outside the human body. It seems quite 
possible that it* is a water-borne organism, and the same -p ro phylac tic- pre¬ 
cautions should be followed as .aro adopted in typhoid fever. FJexncr and 
Gay have shown that animals can be protected from infection by a previous 
treatment with iigmune horse serum. Immunization of human individuals 
has not been so far demonstrated. 


Medicinal. —The enormous surface involved, amounting to many square 
feet, the constant presence of irritating particles of food, and the impossibility 
of getting absolute rest, are conditions which render the treatment of dysen¬ 
tery peculiarly difficult. Moreover, in the severer cast's, when necrosis of the 
mucosa has occurred, ulceration necessarily follows, and can not in any way 
be obviated. When a ease is seen early, particularly if there has been consti¬ 
pation. |a saline purge should be given. The free watery evacuations produced 
by a dose of salts cleanse the large bowel with Ibe least possible irritation, and 
if necessary, in the course of the disease, particularly if scybala are present, 
the dose may be repeated. The saline treatment is much commended. \V. .1 
Buchanan has treated S."> eases with only it deaths. Hu gives a drachm ol 
sodium sulphate, four, six, or eight times a day. and continues until all blo<K 
and mucus have disappeared, usually for two nr three days. Of medicine, 
which are supposed to have a direct effect upon the disease, ipecacuanha s|d 
maintains its reputation in the tropics. Xo food is fallen for three hours, 
then twenty drops of laudan'um, and half an hour after from 20 to-60 grains 
of ipecacuanha. If rejected by vomiting, the dose is repeated in a few hours. 
Washbourne and Richards, in the South African campaign, speak of the good 
results of ipecacuanha combined with (lie saline treatment. 

Minute doses of coQp^yc sublimate, one hundredth of a grain every two 
hours, arc warmly recommended by Ringer. Large doses of bismuth, half a 
drachm to a drachm every two hours, so that the. patient may take from 12 t (l 
15 drachms in a day, have in many ease's had a benefieinl effect. To do good 
it must be given in large (loses, as recommended by Monnorel, who gave as 


high as 70 grammes a day. It certainly is more useful in the chronic than 
the acute cases. It is best given alone. Opium is on invaluable remedy for 
the relief of the pain and to quiet the peristalsis. It should be given as mor¬ 
phia, hypodermically, acccording to the needs of the patient. 

The treatment of dysentery by topical applications is by far the 
rational plan. A serious obstacle, however, in the acute cases, is the (fltln'in® 
irritability of the rcclum and the tenesmus which follows any attempt l<> irr '" 
gate the colon. A preliminary cocaine suppository or the injection of a small 
quantity of the 4-per-cent solution will sometimes relieve this, and then will 
a long tube the solution can be allowed to flow in slowly. Tho patient sli"ul( 
be in the dorsal position with a pillow under tho hips, bo as to get the dice 
of gravitation. Water at,the temperature of 100° is very soothing, bin 1,1 
irritability of the bowel is such that large quantities can rarely be retained fo 
**" - At “ —*" subside, the injections are better berm 
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Various astringents may bo used—alum, aerate ot lead, sulphate of zinc and 
copper, and nitrate of silver. Of these remedies the nitrate of silver is the 
best, though, I think, not in very acute eases, ill the chronic form it is per¬ 
haps the most, satisfactory method of treatment which we have. Tt is useless 
to give it in the small injections of two or three ounces with 1 to 2 grains of 
the salt to the ounce. It must he a largo irrigating injection, which will reach 
all parts of the colon. This plan was introduced by Hare, oS Edinburgh, and 
is highly recommended by Stephen Mackenzie and H. C. Wood. The solu¬ 
tion must'be fairly strong, 20 to 30 grains to the pint, and if possible from 
3 to 6 pints of fluid must be injected. To begin with it is well to use not 
mofeTTita a drachm to the 2 pints or 21 pints, and to let the warm fluid run 
in slowly through a tube parsed far into the bowel. It is at times intensely 
painful and is rejected at once. Argyria, so far as I know, has never followed 
the prolonged use of nitrate-of-silver injections in chronic dysentery. When 
(here is not much tenesmus, a small injection of thin starch with half a drachm 
to a drachm of laudanum gives$reat relief, but for the tormina and tenesmus, 
the two most distressing symptoms, a hypodermic of morphia is the only satis¬ 
factory remedy. Local applications to the abdomen, in the form of light 
poultices or turpentine stupes, arc very grateful. 

The diet in acute eases miwt be restricted to milk, whey, and broths, and 
during convalescence the greatest care must be taken to provide only the most 
digestible articles of food. In chronic dysentery, diet is perhaps the most 
important element in the treatment. The number of stools can frequently 
be reduced from ten to twelve in the day to two or three, by placing the patient 
in bed and restricting the diet. Many eases do well on milk alone, but the 
stools should be cajefully watched and the amount liinited’to that which can 
be digested. If curds appear, or if much oily matter is seen on microscopical 
examination, it is best to reduce the amount of milk and to supplement it with 
beef-juice or, better still, egg-albumen. The large doses of bismuth seem 
specially suitable in the chronic cases, and the injections of nitrate of silver, 
in the way already mentioned, should always he given a trial. 

Serum Tiieru'y. —Shiga produced a polyvalent serum bv immunizing 
horses, by which he claims to have reduced the mortality in “ endemic ” dysen¬ 
tery in Japan from about 35 per cent to !) per cent. The encouraging early 
results of this form of treatment have not apparently been borne out by subse¬ 
quent experience. Elexner has immunized horses, and this immune-serum has 
been given a fair trial in the treatment of infantile diarrhoeas of bacillary ori¬ 
gin. The investigation was carried on under the direction of the llockefeller 
Institute. Holt reports that the anti-dysenteric serum was employed in S3 
cases, 38 of which proved fatal. He states that oil the whole the results were 
'hsapjjointing. In only 12 cases did a noteworthy improvement appear to 
follow its administration. 


XXIV. MALTA FEVER. 

(Undulant Fever, Mediterranean Fever.) 

Definition.—An endemic fever, characterized by an irregular course, undu- 
latory pyrexial relapses, profuse sweats, rheumatic pains, arthritis, and on 
enlarged spleen. An organism, Micrococcus mclitensis, is present in all cases. 
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Distribution. —The disease prevails in the Mediterranean littoral, and en¬ 
demic foci exist in India, Africa, China, and.Manila. In the Malta garrison 
in the seven years 1898-1904, there were 2,229 cases, with an average ease 
duration of one hundred and twenty days and with 77 deaths. About the same 
number of cases occurred in the fleet. 

Etiology. —The greater part of our knowledge of this remarkable disease 
we owe to the work of British army surgeons stationed at Gibraltar and Malta, 
particularly to Marston, Bruce, and Hughes. In 188C Bruce isolated an or¬ 
ganism which he called Micrococcus mditensis from the spleen and blood. 
Hughes, Wright, and others confirmed this. Much work was done to establish 
the specificity of the organism. In 1901-1905 a Government Commission be¬ 
gan a study on the island of the problems of the disease in all its aspects. II 
was shown to be a soptie.emia, due to the above-named organism, which had 
an unusually prolonged saprophytic existence. Zamit showed that the goals, 
the most important animals in the domestic life of Malta, were largely infected, 
from 10 to 15 per cent having the micrococcus in their milk. Monkeys were 
successfully infected with milk which contained the organisms. Stops were at 
once taken to stop the use as far as possible of goat’s milk for the troops, with 
the result that the number of cases fell from 750 in 1905 to 115 in 190(5, and 
to 7 for nine months of 1907. There were no cases in 1907 in the Mediter¬ 
ranean fleet. Eyre has brought forward evidence to show that the disease may 
be transmitted by mosquito bites. 

Symptoms. —There is no specific fever which presents the same remark¬ 
able group of phenomena. The ]ieriod of incubation is from six to ten days. 
“ Clinically the fever has a peculiarly irregular temperature curve, consisting 
of intermittent waves or undulations of pyrexia, of a distinctly remittent char¬ 
acter. These pyrexial waves or undulations last, as a rule, from one to three 
weeks, with an apyrexial interval lasting for two or more days. Tn rare 
cases the remissions may become so marked as to give an almost intermittent 
character to the febrile curve, clearly distinguishable, however, from the par¬ 
oxysms of paludic infection, 'this pyrexial condition is usually much pro¬ 
longed, having an uncertain duration, lasting for even six months or more. 
Ti nlike paludism. its course is not markedly affected by the administration of 
quinine. Its co p se is often irregular and even erratic ia-nature. This pyrexia 
is usually accompanied by obstinate constipation, progressive amcmiu, amt 
debility. It is often complicated witli and followed by neuralgic symptoms 
referred to the peripheral or central nervous system, artUciUmwiluaions, painful 
in flamm atory conditions of certain fibrous structures, of a localized nature, or 
swelling .of, the testicles ” (Hughes). This author recognizes a malignant l> 
in which the disease mfli prove fatal within a week or ten days; an uinlula- 
tory type—the common variety—in which the fever is marked by intermilb nl 
waves or undulations of variable length, separated by periods of apyrexia mul 
freedom from symptoms. In this really lie the peculiar features of the discos'', 
and the unfortunate victim may suffer a scries of relapses which may oxtcml 
from three months, the average time, to two years. Lastly, there is an ii'h'i- 
mittent type, in which the patient may simply have daily pyrexia toward even¬ 
ing, without any special complications, and may do well and be able !<> 4° 
about his work, and yet at any time the other serious features of the disease 
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Tli e'nioit aljty is slight, only about a. pat amt There are no characteristic . 
morbid legions. Malta fever can now be readily differentiated from enteric 
f ever and malaria. The prophylaxis is self-evident, and the brilliant work 
of 1he r commission has already reduced the incidence of the disease to a 
minimum. 

Treatment.—General measures suitable to typhoid fevw are indicated. 
Fluid food should be given during the febrile period. Hydrotherapy, cither 
the bath or the cold pack, should be used every third hour when the tempera¬ 
ture is above 103° F. Otherwise the treatment is symptomatic. No drugs 
appear to have any special influence on the fever. A change of climate seems 
to promote convalescence. 

XXV. BERI-BERI. 

Definition.—An endemic and’epidemic multiple neuritis of unknown etiol¬ 
ogy, occurring in tropical and subtropical countries, characterized by motor 
and sensory paralysis and anasarca. 

History. —The disease is believed to be of great antiquity in China, and 
is possibly mentioned in the oldest known medical treatise, in the early years 
of the nineteenth century it attracted much attention among the Anglo-Indian 
surgeons, and we may date the modern scientific study of the disease from 
Malcolmson's monograph, published in Madras in 1835. The opening of 
Japan gave an opportunity to the European physicians holding university posi¬ 
tions, particularly Anderson, Baclz. Scheube, and more recently Grimm, to 
investigate the disease. The studies of the native Japanese physicians, particu¬ 
larly Mini'll and Takagi. and of the Dutch physicians in the East, have con¬ 
tributed much to our knowledge. An added interest has been given to the 
subject by the discovery of the disease among the Cape Cod fishermen, and by 
the recurring outbreaks of endemic neuritis at the Richmond Asylum in Dub¬ 
lin and at the State Insane Hospital at Tuscaloosa, Ala. 

Distribution.—Reri-beri, Kakke. or endemic neuritis prevails most exten¬ 
sively in the Malay Archipelago; in certain of the Dutch colonics the mortality 
among the coolies is simply frightful. It is widely distribute 1 !! in China, 
Japan, and the Philippine Islands. In the Philippines the admissions to the 
ion eminent hospitals for the year ending June 30, 1903, were 026, nearly 
all among the Philippine scouts. In India it has become less common, but 
18 still prevalent in parts of Burma. Localized outbreaks have occurred in 
Australia. It prevails extensively in parts of South America and in the West 
Indies, and from the ports of these countries cases occasionally reach the 
United States, and it occurs also among the Chinese and Japanese in Califor- 
nin - Birge, of Provineetown. and J. J. Putnam encountered beri-beri among 
the fishermen on the Newfoundland Banks. Birge writes (March 10. 1898) 
that he has seen 47 cases of both the wet and the dry form. The disease is not. 
entirely confined to the fishermen on the Grand Banks, but occurs occasionally 
a, nong those living on shore or making “ shore trips.” In lS95-'96 a remark- 
jjjfie outbreak of epidemic neuritis occurred at the State Insane Hospital at 
Tuscaloosa, Ala., which has been described fully by E. D. Bondurant. Be¬ 
tween February, 1895, and October, 1890, in a population of 1.200 there were 
"1 cases with 21 deaths. None occurred among the 200 employees of the hos- 
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pital. The negroes were relatively less sheeted than the whites. The chief 
symptoms were “ njysculw- weakness, t eimern ess. pain, parae sthesia p, los8_q[ 
deep reflexes, foll&wed by atrophy of muscles and the electrical reaction of 
degeneration, accompanied by rise of temperature, gastrodatealiaaLdfiturb- 
ance, general anasarca, and tachycardia.” At the Arkansas State Insane 
Asylum at Eittlp Rock, in 1895, there was an outbreak of between 20 and 30 
cases possibly of beri-beri. 

In Great Britain the disease is not infrequent at the seaports. 

At the Richmond Asylum, Dublin, there have been extensive outbreaks 
in the years 1891, 189G. 1897, under conditions of overcrowding. 

Etiology. —Two main views prevail as to the nature of the disease—that 
it is an infection, and that it is a toxaemia caused by food. 

1. Rkhi-iieui as an Acute Infection. —Baelz and Seheuhc, with many of 
the Dutch physicians, hold that the disease is due to a germ. In favor of thi» 
view, Schools: refers to the fact that stroughjvell-nourished young people are 
attacked, that the disease has definite foci in which it^gonairsjlelhiite seasonal 
relations* and has of late years spread in some countries ay a n epidemic w itli- 
ont any special change in-tho diet of the inhabitants. So far as seasonal and 
telluric influences are concerned, it is a disease which resembles malaria, with 
which, in fact, some authors have confounded it. II is probably nofijlireetlv 
contagious. On the other hand, Scheubc. Manson and others bring forward 
evidence to show that beri-beri may probably be conveyed from one district to 
another. Many bacteriological studies have been made in the disease, par¬ 
ticularly by Dutch physicians, but there is no unanimity as to the results, and 
we may say that no specific organism has as yet been determined upon. 

Hamilton Wright, who has made a prolonged study of the disease in the 
Malay States, describes a specific duodenitis,-* primary bacteri al les ion, from 
which the poison is evolved, just as it is from the throat in diphtheria. 

2. Eood.Tueoiiy. —This theory is widely held in Japan, some believing 
that it is due to the eating of bad rice, and others that it is associated witli I lie 
use of certain fish. In favor of the dietetic view of its origin is adduced Ilia 
extraordinary change which has taken place in the Japanese navy since the 
introduction by Takagi of an improved diet, allowing a larger portion of 
nitrogenous food, and forbidding the use of fresh fish altogether. Subsequent 
to this there has certainly been the most remarkable diminution in the num¬ 
ber of cases—a reduetion-from. about a fourth of the entire strength attacked 
annually to a practical abolition of the- disease. 

Many of the Dutch physicians in Java regard rice as the important cause 
of .the disease. It is stated that in the prisons of Java the proportion of ciw" 
is 1 to 39 when the.rice is eaten completely shelled, 1 to 10,000 when the grain 
is eaten with its pericarp; in some places the disease has disappeared when 
the unshelled rice has been substituted for the shelled. Miura, with wlm*' 
studies of the disease all readers of Virchow’s Archiv are familiar, reganb 
beri-beri as a form of chronic poisoning due to the use of the flesh of certain 
fish eaterrraw of'improperly prepared. Grimm, in his monograph, regards 
the im mun ity of Europeans as in great part owing to the fact that they do 
not follow the Japanese custom of eating various kinds of raw fish. 

Among the most important factors are the following l Overcrowding, as w 
“ ’ 1 - '~~ l anaoAirva utchflxnOSUre to WCL Eu r0 
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peans under good hygienic conditions rarely contract the disease in heri-beri 
regions. The Qjiims^ntUlie-iHipoaed coolies are most often attacked. Males 
are-more sabjeet-tw- the- din c auc than fema les. Young mea.frpm sixteen to 
t\yoaty-fiy.e_ara - ehiefly - atf ected. 

Symptoms. —The incubation period is unknown, hut it probably extends 
over several months. The following forms of the disease ai;e recognized by 
Sche.ube: 

1. Tub .incomplete oh rudimentary form which often sets in with ca¬ 
tarrhal symptoms, followed by pains and weakness in the limbs and a lower¬ 
ing of the sensibility in the legs, with the occurrence of parasthesias. Blight 
icdema sometimes appears. After a time parastheshe are felt in other parts 
of the body, and the patient may complain of palpitation of the heart, uneasy 
sensations in the abdomen, and sometimes shortness of breath. There may be 
weakness and tenderness of the muscles. After lasting from a few days to 
many months, those symptoms aji disappear, but with the return of the warm 
weather there may bo a. recurrence. One of Schcube’s patients suffered in this 
way for twenty years. 

2. The atroph ic form sets in with much the same symptoms, but the 
los s of pow er in the limbs progresses more rapidly, and very soon the patient 
is noionger able to walk or to move the aims. The atrophy, which is associ¬ 
ated with a good deal of pain, may extend to the muscles of the face. The 
(edematous symptoms and heart troubles play a minor role in this form, which 
is known as the dry or paralytic variety. 

3. The Wet or Dropsical Form. —Setting in as in the rudimentary vari¬ 
ety, the oedema soon becomes the most marked feature, extending over the 
whole subcutaneous\ssiic, and associated with effusions into the serous sacs. 
The atrophy of the n^scles and disturbance of sensation are not such promi¬ 
nent symptoms. On the other hand, palpitation and rapid action of the heart 
and dyspnoea are common. The wasting may not be apparent until the dropsy 
disappears. 

4. The acute, pernicious, or cardiac form is characterized by threat- 
enings of an acute cardiac 'failure, coming on rapidly after the existence of 
.slight symptoms, such as occur in the rudimentary form. In the' most acute 
type death may follow within twenty-four hours; more commonly the symp¬ 
toms extend over several weeks. 

The mortality of the disease varies greatly, from 2 or 3 per cent to 40 
or 50 per cent among the coolies in certain of the settlements of the Malay 
Archipelago. 

Morbid Anatomy. —The most constant and striking features are changes 
i» the peripheral nerves and degenerative inflammation involving the axis 
cylinder and medullary sheaths. In the acute cases this is found not only in 
hie peripheral nerves, but also in the pneumogastric and in the phrenic. The 
fibres of fhq voluntar y muscles, as well ns of th o myo e ardi unn-are- alaa-much 
degenerated. ITamiltonAYright-has described an acute ..duodenitis. 

Diagnosis.—In tropical countries there is rarely any difficulty in the 
diagnosis. In cases of peripheral neuritis, associated with (edema, coming 
from tropical ports, the possibility of this disease should be remembered. 
Scheube states that rarely any difficulty offers in the diagnosis of the differ- 
forms. 
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Treatment. —Much has been done to, prevent the disease, particularly in 
Japan. There is no more remarkable triumph of modern hygiene than that 
which followed Takagi’s dietetic reforms in the Japanese navy, in beri-ben 
districts Europeans should use a diet rich in nitrogenous ingredients. In the 
dietary of prisons and asylums the experience of the Javanese physicians-with 
reference to the .remarkable diminution of the disease with the use of unshelled 
rice should be borne in mind. In ships, prisons, and asylums the disease has 
rarely occurred except in connection with overcrowding, an element which pre¬ 
vailed both at the Richmond Asylum and at the Stale Hospital for the Insane 
at Tuscaloosa. 

Baclz recommends in early cases a froe use of the salicylates, 15 or 20 
grains four or live times a day. Others favor early free purgation. In very 
severe acute cases, both Anderson and Back advise blood-letting. The more 
chronic cases demand, in addition to dietetic measures, drugs to support the 
heart and treatment of the atrophied muscle^ with electricity and massage. 

XXVI. ANTHRAX. 

(Splenic Fever; Charbon; Wool-sorter’s Disease.) 

Definition. —An acute infectious disease caused bv Bacillus antliracis. II 
is a wide-spread affection in animals, particularly in sheep and cattle. In 
man it occurs sporadically or a.- a result of accidental inoculations with the 
virus. 

Etiology.—The infectious agent is a lion-motile, rod-shaped organism. Iln- 
cillus antliracis, which has, by the researches of Foil cutler, Davainc, Koch, 
and Pasteur, become the best known perhaps of all pathogenic microbes. The 
bacillus has a length of from 2 to 25 g; the rods are often united. The bacilli 
themselves are readily destroyed, but the spores are very resistant, ami -ar¬ 
rive after prolonged immersion in a 5-per-cent solution of carbolic acid, or 
withstand for some minutes a temperature of 212° Fahr. They are capable 
also of resisting gastric digestion. Outside the body the spores are in all prob¬ 
ability very'durable. 

In AnijCXls.—G eographically and zoologically the disease is flu; nu'-t 
widespread of all infectious disorders. It is much more prevalent in Europe 
and in Asia than in America. Its ravages among the herds of cattle in liu-m 
and Siberia, and among sheep in certain parts of Europe, are not eipudlnl 
by any other animal plague. In the United States anthrax is not very wide¬ 
spread. Mohler, of the Bureau of Animal Industry, informs me that sinrt 1 
1900 it has been reported in cattle from sixteen States, It is not very um <>in- 
mon in Delaware, New Jersey, and Pennsylvania. 

A protective inoculation with a mitigated virus was introduced by Pasteur 
and has been adopted in certain anthrax regions. Mendez describes cxcellcu 
results from his antitoxin (1904). 

The disease is conveyed sometimes by direct inoculation, as by the bile 
and stings of insects, by feeding on carcasses of animals which have died o 
the disease, but more commonly by grazing in pastures in which the germ 
have been preserved. (Tasteur believes that the earthworm plays an imp" 1, 
-’ k ’.’ T 't« the surface and distributing the banrltr -which hav 
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been prftpagated in the buried carcass of an infected animal. Certain fields, 
or even farms, may thus be infected for an indefinite period of time. It seems 
probable, however, that if the carcass is not opened or the blood spilt, spores 
are not formed in the buried animal and the bacilli quickly die. t 

Tv maw ihp disease does not occur spontaneously. It results always-from 
injection, either through the skin or intestines, or in rare instances through 
the lungs. Workers in wool and hair, and persons whoso occupations bring 
them into contact with animals or animal products, as stablemen, shepherds, 
tanners, and butchers, are specially liable to the disease. In Pennsylvania in 
3897 twelve tanners died of anthrax. It is rare in general hospital work. 
There has been only one case in sixteen years at the Johns Hopkins Hospital. 
In England and Wales in 1903 there were 17 deaths from this cause in man 
(Tatham). For the six years 1899-1901 there were 2(11 cases of industrial 
anthrax reported to the Home Office; 25.(1 per cent proved fatal (Legge). 

Various forms of the diseasjp have been described, and twajdiiaf .groups 
may be recognized: the external anthrax and the internal anthrax, of~which 
there arc pulmonary and intestinal forms. 

Symptoms. —(1) KxxnniiAn Anthrax. 

(") M alit/ iigut Vudu.lt '.—The inoculation is usually on an exposed surface 
—theJjjinds. axims, or face. At the site of inoculation there are. within a few 


hours, it eh i ng and uneasiness, and the gradual formation of a small..papule, 
which soon becomes vesicular. Inflammatory induration extends around this, 
and within thirty-six hours, at the site of inoculation there is a dark brownish 
osehar^at a little distance from which there may be a series of small vesicles. 
The brawny induration may be extreme. The ccdema produces very great 
swelling of .the parfs. The intlammation extends along the lymphatics, and 
the neighboring lymph-glands are swollen and sore. The fever at first rises 
rapidly, and the concomitant phenomena are marked. Subsequently the tem¬ 
perature falls, and in many cases becomes subnormal. Death may take place 
in from three to five days. In cases which recover the constitutional symptoms 
are slighter, the eschar gradually sloughs out. and the wound heals. The eases 


vary much in severity. Til the mildest form there may he only slight swelling. 
Al the site of inoculation a papule is formed, which rapidly beconfes vesicular 
am] dries4nto a seal), which separates in the course of a few days. 

(b) AuBaiuml Anthrax (Edema .—This form ocxiiM-iiuilie-eyelid, and 
also in-tfw^^d, lumd, and arm, and is characterized by the absence of the 
papule and vWclo forms, and by the most extensive cedema, which may follow 
rather tlum precede the constitutional symptoms. The oedema reaches such a 
grade of intensity that gangrene results, and may involve a considerable sur¬ 
face. The constitutional symptoms then become extremely grave, and the 


vases invariably prove fatal. 

The greatest fatality is seen in eases of inoculation about the head and 
face, where the mortality, according to Nasaroxv, is 26 per cent; the least in 
'"lection of the lower extremities, where it is 5 per cent. 

fn a case at the Johns Hopkins Hospital in 1895, in a hair-picker, there 
''as most extensive enteritis, peritonitis, and endocarditis, which last lesion 
lils been described by Eppinger. 

A feature in both these forms of malignant pustule, to which many writers 
r °fcr, U die absence of feeling of distress or anxiety on the part of the patient. 
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whose mental condition may be perfectly clear. He may bo without aify appre¬ 
hension, even though the condition be most critical. 

The Jigymw ia in most instances is readily made (from the character of the 
lesion and the occupation Of the patient. When in doubt, the", examination 
of the fluid from the pustule may show the presence of the anthrax bacilli. 
Cultures should be made, or a mouse or guinea-pig inoculated from the local 
lesion. It is to be remembered that the blood may not show the bacilli in 
numbers until shortly before death. 

(2) Ixxkbxax. Akthiux. 

(a) Intestinal Form. Mycosis intestinalis. —In these cases the infection 
usually is through the stomach and intestines, and results from eating tin. 
flesh or drinking the milk of diseased animals; it may, however, follow an 
external infection if the germs are carried to the mouth. Tlw«S£tupioms hhi 
those of intense poisoning. The disease may set in with a chill, followed In¬ 
voluting, diatrkea, moderate fever, and pains in the legs and back. In acute 
cases there are d^apmea. .cyanosis, great anxiety and restlessness, and toward 
the end convulsions or spasms of the muscles. Haemorrhage may occur from 
the mucous membranes. Occasionally there an 1 on the skin small phlegmonous 
areas or petechia’. The spleen is enlarged. The Mood is dark and remains 
fluid for a long time after death. Late in the disease the bacilli may he found 
in the blood. 

This is one of the forms of acute poisoning which may a licet, many indi¬ 
viduals together. Thus Butler and Karl Huber describe an epidemic in which 
twenty-five persons were attacked after eating the flesh of an animal which 
had had anthrax. Six died in from forty-eight hours to seven days. 

(5) 11 ool-sarter's Disease. —This important form of%nthrax is found in 
the.large establishments in which wool or hair is sorted and cleansed. The 
hair and wool imported into Europe from Russia and South America appear 
to have induced the largest number of cases. Jlnnv of these show no external 
lesion. The infective material has been swallowed or inhaled with tlie 
dust. There are rarely premonitory symptoms. ) The patient is sei?^! uitli 
a gfeill, becomes faint and prostrated, has pains in the back and legs, and the 
temperature rises to 102° or 103°. The breathing is rapid, and lie complains 
of much pain in the chest. There may lie a cough and signs of bronchi I k 
So prominent in some instances arc these bronchial symptoms that a pulmo¬ 
nary form of the disease has been described. The pulse is feeble and \erv 
There may be vomiting, and death may occur within twenty-four hours 
withsymptoms of profound collapse and prostration. Other cases are more 
protracted, and there may bo duwrluca, delirium, aifd unconsciousness. The 
cerebral symptoms may Ire most intense; in at least four cases the brain seems 
to have been chiefly affected, and its capillaries stuffed with bacilli (Merkel). 
The recognition of wool-sorter’s disease as a form of anthrax is due to .1. Ik 
. Bell, of Bradford, England. 

In certain instances these profound constitutional symptoms of internal 
anthrax are associated with the external lesions of malignant, pustule. 

The rag-pi cker's disease has been made the subject of an exhaustive study 
by Eppinger “(Tile Hademkrankheit, Jena, 1894), who lias shown that it e 
a local anthrax of the lungs and pleura, with general infection. 

The prophylaxis is important, and should be carried out by a most rig" 
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lisiufgsjdw «f the hides, hair, and rags before they are placed in the hands 
d the workmen. 


Treatment.— In malignant pustule the site of inoculation should be de¬ 
stroyed by the caustic or hot iron, and powdered, bichloride of mercury may 
bejsprinkled over the exposed surface. The local development of the bacilli 
aboufthe site of inoculation may be prevented by the subcnia&qpus jcjecHrma 
o^solutions of carbolic acid or bichloride of mercury. The ihjections should 
lie made at various points around the pustule, and may be repeated two or 
three tunes a day. The internal treatment should bo confined to the admin¬ 
istration of stimulants and plenty of nutritious food. 

In malignant forms, particularly the intestinal cases, little can be done. 
Active purgatives may be given at the outset, so as to remove the infecting 
mStettfil. Quinine in large doses lias been recommended. 

An antianthrax serum lias been prepared by Sclavo, for which good results 
are claimed. (Legge, Milroy Lectures, B. 51. J., March 18, 1905.) 


XXVII. HYDROPHOBIA. 

(Lyasa; Babies.) 

Definition.— An acute disease of warm-blooded animals, dependent upon 
a specific virus, and communicated by inoculation to man. 

Etiology. —Rabies is very variously distributed. In Russia it is common. 
In North Germany it is relatively rare, owing to the wise provision that all 
clogs must be muzzled. In Trance it is much more common. InJ&uglancLibc 
muzzling order has been followed by a complete disappearance of the disease. 
There waS"no “deftth"from hydrophobia in 1903. In the deceimium ending 
with 1890 the deaths averaged 29 annually (Tatliam). Iu the United States 
the disease occurs more often than is generally supposed, as is shown by the 
number of authentic cases collected by Salmon [Yearbook of the United States 
Department of Agriculture, p. 210, 1901], 

Dogs are especially liable to the disease. It also occurs in the wolf, the 
cat, and the cow. Most animals arc susceptible; and it is connivinicable by 
inoculation to the rabbit, horse, or pig. The disease is propagated chiefly by 
the dog, which seems specially susceptible. In the Western States the skunk 
is said to bo very liable to the disease. The nature of the poison is as yet 
unknown. It is contained chiefly in the nervous system and is met with in 
some of the secretions, particularly in the saliva. Bartarelli lias-shown that 
tlm virus reaches the dog's salivary glands by way of the nerves and not 
through the blood-vessels. 

A variable, time, elapses between the introduction of the virus and the 
uppearanee of the symptoms. Horsley states that this depends upon the fol- 
'owiiig factors: “ («) ftge. The incubation is shorter in children than in 
adults. For obvious reasons the former are more frequently attacked, 
(t) I’uxt-Htfeeted. The rapidity of onset of the symptoms is greatly deter- 
B| iii"d by the part of the body which may happen to have been bitten. \\ minds 
a hout the face and head are especially dangerous; next in order in degrees 
°f mortality come bites on the hands, then injuries on the other parts of the 
[ This relative order is, no doubt, greatly dependent upon the fact that 
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the face, head, and hands are usually naked, while the other parts are clothed; 
it would also appear to depend somewhat upon the richness in nerves of the 
part, (cl The extent and severity of the wound. Puncture wounds are the 
most dangerous; the lacerations are fatal in proportion to the extent of 
the surface afforded for absorption of the virus, (d) The animal'conveying the 
infection. In order of decreasing severity come: first, the wolf; second, the 
catj third, the tlog; and fourth, other animals.” Only a limited number of 
those bitten by rabid dogs become affected by the disease; accord ingjoHprs- 
loy,.not more than i 5 . 42 .er cent. On the other hand, the death-rate .of .those 
persons bitten by wolves is higher, not less than -10 per cent. Babes gives the 
mortality as from CO to 80 per cent. 

The incubation period in man is extremely variable. The average is from 
six weeks to two months. In a few cases it has been under two weeks. It 
may be prolonged to three months. It is staled that the incubation may be 
prolonged for a year or even two years, but this has not been definitely settled. 

Morbid Anatomy. —The important lesion* consist in the accumulation of 
leucocytes around the blood-vessels and the nerve-cells, particularly the motor 
ganglion cells, of the central nervous system (r adio t ubercles of Hals's). Es¬ 
pecial importance in the rapid diagnosis of rabies is attached by van Gehucb- 
ten and Net is to the accumulation of lymphoid and emlothelioid cells around 
nerve-cells of the sympathetic and cerebro-spinal ganglia. Negri has described 
in the central nervous system irregular bodies varying from 1 to 10 microns in 
size, widespread, frequently in the cells of the cerebellum, cerebral cortex and 
pons, and in the spinal cord. They are probably protozoa, and it is stated that 
they furnish a rapid and I rustworthy means of diagnosis. The inoculation 
experiments show that the virus is not present in the live*, spleen, or kidneys, 
but is abundant in the spinal cord, brain, and peripheral nerves. 

Symptoms.—Three stages of the disease are recognized: 

(1) Premonitory stage, in which there may he irritation about the bite, 
pain, or numbness. The patient is depressed and melancholy; and complains 
of headache and loss of appetite, lie is very irritable and sleepless, and ha- 
a constant sense of impending danger. There is often greatly increased sensi¬ 
bility. A J)right light or a loud voice is distressing. The larynx may In- 
injected and the first symptoms of difficulty in swallowing are experienced. 
The voice also becomes husky. There is a slight rise in the temperature and 
the pulse. 

(2) Stage of Excitement. —This is characterized by great excitability 
and restlessness, and an extreme degree of hypenusthesia. “ Any afferent 
stimulant—i. e., a sound or a draught of air, or the mere association of a 
verbal suggestion—will cause a violent reflex spasm. In man this symptom 
constitutes the most distressing feature of the malady. The spasms, which 
affect particularly the muscles of the larynx and mouth, are exceedingly pain¬ 
ful and are accompanied by an intense sense of dyspno-a, even when the glottis 
is widely opened or tracheotomy has been performed” (Horsley). Any 
attempt to take water is followed by an intensely painful spasm of the mus¬ 
cles of the larynx and of the elevators of the hyoid bone. It is this which 
makes the patient dread the very sight of water and gives the name hydro¬ 
phobia to the disease. These spasmodic attacks may be associated with mania¬ 
cal symptoms. In the intervals between the patient is quiet and the mind 
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uncloudfcd. The temperature in this stage is usually elevated and may v<>y,eli 
from 100° to 103". in some instances the disease is afebrile. The patii.pt 
rarely attempts to injure his attendants, and in the intense spasms may he 
particu 1 arly,anxious to avoid hurting any one. There arc, however, occasional 
fits oFfurious mania, and the patient may, in the contractions of the muscles 
of the larynx and pharynx, give utterance to odd sounds. This stage lasts 
from a day and a half to three days and gradually passes into the— 

(3) Paualytic Stack. —In rodents the preliminary and furious stages 
are absent, as a rule, and the paralytic stage may l)e marked from the outset 
—the so-called dumb rabies. This stage rarely lasts longer than from six to 
eighteen hours. The patient then becomes quid ; the spasms no longer occur; 
unconsciousness gradually supervenes; the heart's action becomes more and 
more enfeebled, and death occurs by syncope. 

Diagnosis. —In man the diagnosis oilers no special difficulties. It is advis¬ 
able, in cases attended with any, doubts, as soon as possible after the injury 
has been inflicted, to secure the medulla oblongata of the supposed rabid ani¬ 
mal for the purpose of inoculating rabbits. The subdural inoculation of rab¬ 
bits with a small quantity of the central nervous system of a rabid animal 
will be followed bv the occurrence of the paralytic form of the disease in 
from fifteen to twenty days. 

Treatment. —Prophylaxis is of the greatest importance, and by a system¬ 
atic muzzling of dogs the disease can be, as in parts of Germany, practically 
eradicafed. 

Th,e bites should bn carefully washed and thoroughly cauterized with 
caustic potash or concentrated carbolic acid. It is best to Jjccp. the wound 
constantly open fof at least live or six weeks. When once established the 
disease is hopelessly incurable. Xo measures have been found of the slightest 
avail, consequently the treatment must be palliative. The patient should be 
kept in a darkened room, in charge of not more than two attendants. To 
allay the spasm, chloroform may he administered and morphia given hypo¬ 
dermically. It is best to use these powerful remedies from the outset, and 
not to temporize with chloral, bromide of potassium, and other less potent 
drugs. By the local application of cocaine, the sensitiveness of the throat 
may l>e diminished sufficiently (o enable the patient to take liquid nourishment. 
Sometimes lie can swallow readily. Xutiient enemata should be administered. 

Pkkvkntive Inoculation. —Pasteur has found that the virus, when prop¬ 
agated TTirougira 'scries dr rabbits, increases in its virulence; so that whereas 
h lidural inoculation from the brain of a mad dog takes from fifteen to twenty 
days to produce the disease, in successive inoculation in a scries of rabbits 
lhe incubation period is gradually reduced to seven days (vitus-fixe). The 
-pinal cords of these rabbits contain the virus in great intensity, but when 
they are preserved in dry air this gradually diminishes. If now dogs are 
inoculated from cords preserved for from twelve to fifteen days, and then 
from cords preserved for a shorter period, i. e.. with a progressively stronger 
virus, they gradually acquire immunity against the disease. A dog treated 
in this way will resist inoculation with the virus fixe, which otherwise would 
inevitably have proved fatal. Relying upon these experiments, Pasteur began 
inoculations in the human subject, using, on successive days, material from 
surds in which the virus was of varying degrees of intensity, 

18 
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In 1902 there were 1,103 persons treated at the Paris Pasteur Institute,, 
with 2 deaths; in 1903 there were <>30 persons treated, witli 4 deaths, a\ 
smaller number of eases than ever before treated, among them 10 forcignerjfc' 
one from (treat Britain. ,,P 

Pseudo-hydrophobia (Lyssophobia). —This is a very interesting affeetioj^ 
which may closely resemble hydrophobia, but is realty., uothimr i nora _thaU % 
neurotic or hysterical manifestation. A nervous person bitten by a dog, either ' 
rabid or supposed to be rabid, has within a few months, or even latcr,.symp-' 
toms somewhat resembling the true disease. Tie is irritable and d epres sed. ■. 
He constantly declares his condition to be serious and that he will inevitably 
become mad. He may have pjjroxysms in which ho says he is unable tfi drink, 
grasps at his throat, and becomes emotional. The temperature is not elevated 
and the disease does not progress. It lasts much longer than the true rabies, 
and is amenable to treatment. It is not improbable that a majority of the 
eases of alleged recovery in this disease have been of this hysterical form. In 
a case which Burr reported from my clinic’a few years ago the patient had 
paroxysmal attacks in which he could not swallow. He was greatly excited 
and alarmed at the sight of water and was extremely emotional. The symptoms 
lasted for a couple of weeks and yielded to treatment with powerful electrical 
currents. 

XXVIII. TETANUS. 

(Lockjaw.) 

Definition. —An infections malady characterized by tonic Bpasms of the 
muscles with marked exacerbations. The virus is produced by a bacillus which 
occurs in earth, in putrefying fluids, and manure, and is*a normal inhabitant 
of the intestines of many ruminants. 

Etiology. —It occurs as an idiopathic affection or; follows trauma. It is 
•frequent in some localities and has prevailed extensively in epidemic form 
among new-born children, when it is known as tetanus or trismus neonatorum. 
It is more common in hot than in temperate climates, and in the colored than 
in the Caucasian race. This is particularly the case with tetanus following 
confinement and in tetanus neonatorum. In certain of the West Indian 
Islands more than one-half of the mortality among the negro children has 
been due to this cause. St. Kilda, one of the western Hebrides, had been 
"scourged for years by the “ eight days’ sickness ” among the new-born. Of 135 
children, 84 died within fourteen days of birth. Since the discovery of the 
bacillus and the introduction of proper methods of treating the cord 27 chil¬ 
dren have been born, of whom only one died of the disease (Cl. N. Turner, 
1908), which has now practically disap]>eared. In a majority of the cases there 
is an injury which may be of the most trifling character. It is more common 
after punctured and contused than after incised wounds, and frequently fel¬ 
lows those of the hands and feet. The symptoms usually appear within !" n 
weeks of the injury. In some military campaigns tetanus has prevailed exten¬ 
sively, but in others, as in the Civil War, the cases have been comparatively 
few. -)Thc tetanus bacillus has contaminated vaccines, and its presence in com¬ 
mercial gelatine is a grave danger. Owing to the careless preparation ol 
the virus many cases of tetanus occurred in the neighborhood of Philadelphb 
in 1901 among vaccinated children. In 1902 nineteen persons who had beer 
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inoculated against the plague in the village of Mulkowal died, of J®tanus. 
In 1904 a remarkable outbreak occurred in a general hospital in the United 
States in which 10 cases died after surg ical operation. In all probability the 
catgut (which is made from sheep’s bowels) was at fault. The disease has 
occurred after prolonged use of the hypodermic needle to inject morphia or 
quinine,- and it has followed the use of gelatine as a haemostatic. 

The infectious nature of tetanus was suggested by its .endemic occurrence 
and from the-manner of its behavior in certain institutions. Veterinarians 
have long been of this belief, as cases are apt to occur together in horses in 
one stable. On the eastern end of Long Island, where formerly the disease 
was very prevalent, it is now rarely seen. An extraordinary number of cases 
of tetanus have occurred in the United States as a result of injuries from the 
toy pistols during the 4th of July celebration. The Journal of the American 
Medical Association collected 115 cases in 1903, and began a propaganda 
against the pistol, with the result that the fatalities have been reduced to 73 
in 1907 and 76 in 1908! There’Iins been a remarkable increase in the number 
of deaths front the disease in England and Wales of late: 218 in 1905, 177 in 
1903, 151 in 1902, 41 in 1901 (Tatliam). 

The Tetanus B.vcn.us.—The observations of Roscnbach. Nicolaier, and 
Kitasato have demon-trated that there is in connection with the disease a 
specific organism which can be isolated and cultivated, liacilhis tetani is a 
slender rod, which may grow into long threads. One end is often swollen and 
occupied by a spore. It is motile, grows at ordinary temperatures, and is 
anaerobic. The bacilli grow' at the site of the wound (and do not invade the 
bload_antLorgans), where alone the toxin is manufactured, and it travels 
upward along the serves (Mover). The antitoxin passes along the blood 
stream (Wassermann). With 'mail quantities of the culture the disease may 
bo transmitted to animals, which die with symptoms of tetanus. The poison 
is a tox-albumin of extraordinary potency, which has been separated by Brieger 
and Cohn in a state of tolerable purity. It is perhaps the most virulent poison 
known. Whereas the fatal dose of strychnine for a man weighing 70 kilos is 
from 30 to 100 milligrammes, that of the tetanus toxin'is estimated at 0.23 
milligramme. Every feature of the disease can be produced by ij experimen¬ 
tally without the presence of the bacilli. The symptoms do not arise imme¬ 
diately, as in the ease of ordinary poisons, but slowly, and it has been suggested 
that it acts only after undergoing some further change in the body. The 
natural home of the tetanus bacillus is the soil and the intestinal canal of 
herbivorous animals. 1 The disease can be produced by inoculating animals 
with garden earth. A high degree of antitoxic immunity can be conferred on 
animals, which then yield a protective serum. It is. however, difficult to cure 
animals with this serum on account of the combination of the toxin with nerve- 
eells by the time symptoms appear. 

Morbid Anatomy. —No characteristic lesions have been found in the cord 
or in the brain. Congestions occur in different parts, and perivascular exu¬ 
dations and granular changes in the nerve-cells have been found. The 
condition of the wound is variable. The nerves are often found injured, red¬ 
dened, and swollen. In the tetanus neonatorum the umbilicus may he inflamed, 
i Symptoms. —After an injury the disease sets in usually within ton days. 
I In Yandell’s statistics in at least two-fifths, and in Joseph Jones’s in four- 



260 


SPECIFIC INFECTIOUS DISEASES. 


fifths, the symptoms occurred before the fifteenth day. The patient complains 
at first of slight stiffness in the neck, or a feeling of tightness in the jaws, 
or difficulty in mastication. Occasionally .chilly feeliugs or actual rigors may 
precede these symptoms. Gradually a tonic spasm of the muscles of these 
parts produces the condition of trismus or lockjaw. The eyebrows may lie 
raised and the angles of the mouth drawn out, causing the so-called sardonic 
grin —risus Mrdenicits. In children the spasm may bo confined to these parts. 
Sometimes the attack is associated with paralysis of the facial muscles and 
difficulty in swallowing—the head-tetanus of Hose, which has most commonly 
followed injuries in the neighborhood of the fifth nerve. Gradually the pro¬ 
cess extends and involves the muscles of the body. Those of the back are 
mast affected, so that during the spa>m the unfortunate victim may rest upon 
the head and heels—a position known as opisthotonos. The rectus abdom¬ 
inis muscle has been torn across in the spasm. The entire trunk and limbs 
may be perfectly rigid— orthofonos. -Flexion to one side is less common— 
pleurotholonos; while spasm of the museles'W the abdomen may cause the 
body to be bent forward— rmproxlhotonm. In very violent attacks the thorax 
is compressed, the respirations are rapid, and spasm of the glottis may occur, 
causing asphyxia. The paroxysms In-t for a variable period, but even in the 
intervals the relaxation is not complete. The slightest irritation is sufficient 
to cause a spasm. The paroxysms are associated with agonizing pain, and the 
patient may be held as in a vise, unable to utter a word. I'-nally he is bathed 
in a profuse sweat. The temperature may remain normal throughout, or show 
only a slight elevation toward tin* close. In other eases the pyrexia is marked 
from the outset; the temperature reaches 10 .)° or 10 ( 1 °, and before death 1 UT 
or 110°. In rare instances it may go still higher. Heat h d ther occurs during 
the paroxysm fmiuJuart-failureor a-phyxia.-or is due to exhaustion. 

The cephalic tetanus ( Kopf Ivina us of Hose) originates usually from a 
wound on one side of the head, and i- eharaeterized by stilTness of the muscles 
of the jaw and paralysis of the facial muscles on the same side as the wound, 
with difficulty in swallowing. Tim pr ogn osis is good in the chronic ciim'-; 
of those in Willard's table only 8 of .'fa died; hut in the acute form, of bi 
cases, only I recovered. 

Diagnosis. —Well-marked eases following a trauma could not lie mis¬ 
taken for any other disease. The spa-ms are not unlike those of strvclmia- 
poisoning, and in the celebrated Palmer murder trial this was the plea f»r 
the defence. The jaw-uiuseles, however, are never involved early, if at all. 
and between the paroxysms in strychnia-poisoning there is no rigidity. I" 
tetany thejlistributiou of the spasm at the extremities,The peculiar posiii"ii. 
the greater involvement qf the hands, and the condition under which it oei m'~. 
are sufficient to make the diagnosis clear. Jh doubtful eases cultures should 
'ho made from the pus of the wound. 

Escherich has described in children a form of generalized tonic eoulrac 
teres of the muscles of llm jaw, neck, hack, and limbs, usually a sequel of 
some acute infection, occasionally occurring as an independent malady. Tim 
Tontraetures may be either intermittent or |>ersistent. The condition imiv H'l 
from a week to a couple of months. The eases as a rule recover. 

Prognosis.—Two of the Hippocratic aphorisms express tersely the general 
nrnimonis even at the present day: “The spasm supervening on a wound is 
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fatal,” and “ such persons as are seized with tetanus die within four days, 
or if they pass llufse they recover.” 

The mortality in the traumatic cases is not less than SO per cent (Con¬ 
ner) ; in the idiopathic cases it is under 50 per cent. According to Yandell, 
the mortality is greatest in children. Favorable indications are: late onset 
of the attack, localization of the spasms to the muscles of tlje neck and jaw, 
and an absence of fever. 

Treatment. —Local treatment of the wound is essential, as the poison is 
manufactured here. r lizzoni advises nitrate of silver as the best germicide 
for the tetanus bacillus. Thorough excision and antiseptic treatment should 
be carried out, and the serum applied locally. It should also be used as a 
prophylactic in suspicious wounds of gardeners and stable men. The patient 
should be kept in a darkened mom, absolutely quiet, and attended by only one 
person. All possible sources of irritation should be avoided. Veterinarians 
appreciate the importance of tliys complete seclusion in treating horses. 

When the lockjaw is extreme the patient may not tie able to take food by 
the mouth, under which circumstances it is best to me rectal injections, or 
to feed by a catheter passed through the nose. The spasm should lie controlled 
by chloroform, which may he repeatedly exhibited at intervals. Tt is more 
satisfactory to keep the patient thoroughly under the inlluence of morphia 
given hypodermically. Chloral lmirale, bromide of potassium, Calabar bean, 
curara, Indian hemp, belladonna, and other drugs have been recommended, 
and recovery occasionally follows their me. Resection of the nerve and 
amputation of the limb have been advised. Although tetanus antitoxin of 
great strength can he obtained, it- use in the treatment of human tetanus 
has been disappointing. The best results are obtained in the subacute eases, 
hut here the prognosis is relatively favorable even with other methods of 
treatment. There max be occasion for the pr ophy lactic use_oI the -antitoxin 
in man,„as.already successfully practised in arresting the spread of the disease 
in horses occupying infected stables. Of the antitoxic serum 20 io 31) cc. may 
he used for the first dose and to‘?0 ec. every five or ten hours after. Tiz- 
zoni advises 2.25 grammes of his antitoxin for the first dose and 0.G grammes 
for subsequent doses. 


XXIX. GLANDERS (Farcy). 

Definition. —An infectious disease of the horse, caused bv BlU'illiM mnl- 
hq communicated occasionally to man. In the horse if is characterized by (be 
formation of nodules, clnellv in (lie mires (glanders) and beneath the skin 
(farcy). 

Etiology. —The disease belongs to the infective granulomata. The local 
manifestations in the nostrils and the skin of the horse are due to one and 
die same cause. The specific germ was discovered by Loelller and Sclmtz. 
It is a short, non-motilc bacillus, not unlike that of tubercle, but exhibits dif- 
b'ront staining reactions. It grows, readily on the ordinary culture media. 
I'or the full recognition of glanders in man we are indebted to the labors of 
Layer, whose monograph remains one of the best descriptions ever given of 
II'o disease. Man becomes infected by contact with diseased animals, and 
Usually by inoculation on an abraded surface of the skin. The contagion may 
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also be received on the mucous membrane. In a Montreal case a gentleman 
was probably infected by the material ex|>ellcd from the nostril of his horse, 
which was not suspected of having the disease. It is a rare disease. Only $ 
deaths were registered from this cause in England and Wales in 1903. Amotyg 
laboratory workers the Bacillm mallei has caused more deaths than any othfejt 
germ, and in working with it the greatest possible precautions should be taken. 

Morbid Anatomy.—As in the horse, the disease may he localized in the' 
nose (glanders) or beneath the skin (farcy). The essential lesion is the 
granulomatous tumor, characterized bv the presence of numerous lymphoid 
and epithelioid cells, among and in which are seen the glanders bacilli. These 
nodular masses tend to break down rapidly, and on the mucous membrane 
result in ulcers, while beneath the skin they form abscesses. The glanders nod¬ 
ules may also occur in the internal organs. 

Symptoms.—An acute and a chronic form of glanders may be recognized 
in man, and an acute and a chronic form of fprey. 

Acute Gean'Oeks. —The period of incubation is rarely more than three or 
four days. There arc signs of general febrile disturbance. At the site of 
infection there are swelling, redness, and lymphangitis. Within two or three 
days there is involvement of the mucous membrane of the nose, the nodules 
break down rapidly to ulcers, and there is a muco-purulent discharge. An 
eruption of papules, which rapidly become pustules, breaks out over the face 
and about the joints. It has been mistaken for variola. In a Montreal ca-e 
this copious eruption led the attending physician to suspect small-pox, and 
the patient was isolated. There is great swelling of the nose. The ulceration 
may go on to necrosis, in which case the discharge is very offensive. The 
lymph-glands of the neck are usually much enlarged. Suf>aeutc pneumonia is 
very apt to occur. This form runs its course in about eight or ten days, and 
is invariably fatal. Glanders pneumonia may appear after subcutaneous infec¬ 
tion (one case from infection with hypodermic syringe stuck into thumb). 
Grossly the lung appeared like a caseous pneumonia. 

Ciiuoxic oi..\.\*i>Kns is rare and difficult to diagnose 1 , as it is usually mis¬ 
taken for a chronic coryza. There are ulcers in I he nose, and often laryn¬ 
geal symptoms. It may last for months, or even longer, and recovery some¬ 
times takes place. Tedesehi has described a case of chronic osteomyelitis, due 
to the bacillus mallei, which wns followed by a fatal glanders meningitis. 
The diagnosis may lie extremely difficult. Tn such cases a suspension of tIn; 
secretion, or of cultures upon agar-agar made from the secretion, should l»* 
injected into the peritoneal cavity of a male guinea-pig. At the end of two 
days, in positive cases, the testicles are found to be swollen and the skin »f 
the scrotum reddened. The testicles continue to increase in size, and dually 
suppurate. Death takes place after the lapse of two or three weeks, and gen¬ 
eralized glanders nodules are found in the viscera. The use of mallein for 
diagnostic purposes is highly recommended. .The principles and methods of 
application are the same as for tuberculin. McFadyean and others have shown 
that while the glanders bacilli are agglutinated in a dilution of 1 to 2<>n by 
normal horse serum, that of a glanders horse will agglutinate at 1 to 1 , 00 '). 
The test must be made before mallcin is given. 

Acute farcy in man results usually from the inoculation of the virus into 
mi. — „„ 1^1 reaction with a phlegmonous inflamma- 
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tion. The lymphatics are early affected, and along their course there are nod¬ 
ular subcutaneous enlargements, the so-called farcy buds, which may rapidly 
go on to suppuration. There are pains and swelling in the joints, and abscesses 
may form in the muscles. The symptoms are those of an acute infection, 
almost like an acute septicaemia. The nose is not involved and the superficial 
skin eruption is not common. The bacilli have been found in the urine in 
acute cases in man and animals. ’ 

The disease is fatal in a large proportion of the cases, usually in from 
twelve to fifteen days. 

Ciikonic fancy is characterized by the presence of localized tumors, usu¬ 
ally in the extremities. These tumors break down into abscesses, and some¬ 
times form deep ulcers, without much inflammatory reaction and without 
special involvement of the lymphatics. The disease may last for months or 
even years. Death may result, from pyaemia, or occasionally acute glanders 
develops. The celebrated French veterinarian Bouley had it and recovered. 

The disease is transmissible also from man to man. Washerwomen have 
ken infected from the clothes of a patient. Tn the diagnosis of this affec¬ 
tion the occupation is very important. Nowadays, in cases of doubt the inocu¬ 
lation should be made in animals, as in this way the disease can be readily 
determined. Mullein, a product of the growth of the bacilli, is now used for 
the purpose of diagnosing glanders in animals. Several instances of cured 
glanders have been reported in animals treated with small and repeated doses 
of mallein (Pilavios, Babes). 

Treatment. —If seen early, the wound should be either cut out or thor¬ 
oughly destroyed by caustics and an antiseptic dressing applied. The farcy 
buds should be earfy opened. In the acute eases there is very little hope. In 
the chronic cases recovery is possible, though often tedious. 


XXX. ACTINOMYCOSIS. 

Definition. —A chronic infecti\e disorder produced by the actinomyces or 
ray-fungus, S{rcjitolh rix actinomyces. 

Etiology. —'The disease is w idespread among cattle, and occurs also in the 
pig. It was first described bv Bollinger in the ox. in which it forms the affec¬ 
tion known in this country as "big-jaw." The first accurate description 
of the disease in man was given by .Tames Israel, and subsequently Ponfiek 
insisted upon the identity of the disease in man and cattle. 

In the United States and England the disease is less common than in Ger¬ 
many. In 1902 F.rving collected 100 cases in America. It is nearly three 
times as common in men as in women. 

The parasite belongs probably to the Streplothrix group of bacteria. In 
both man and cattle it can be sjeen in the pus from the affected region as yel¬ 
lowish or opaque granules from one-luilf to two millimetres in diameter, which 
•ire made up of cocci and radiating threads, which present, bulbous, club-like 
terminations. The youngest granules are gray in color and semi-translucent; 
oi these the bulbous extremities are wanting. 

The parasite has been successfully cultivated, and the disease has been 
inoculated both with the natural and artificially grown organism. 



The Mode of Infection. —There is no evidence of direct infection with thA 
flesh or milk of diseased animals. The streptothrix has not been detected onfe' 
side the body. It seems highly probable that it is taken in with the food, life; 
site of infection in a majority of cases in man and animals is in the mowfcj 
or neighboring passages. In the cow, possibly also in man, barley, oats, 
rye have been carriers of the germ.. jg*t 

Horbid Anatomy. —As in tubercle, the first effect is the destruction 
adjacent cells and the attraction of leucocytes—later the surrounding cells; 
begin to proliferate. After the tumor reaches a certain size there is great 
proliferation of the surrounding connective tissue, and the growth may, par¬ 
ticularly in the jaw, look like, and was long mistaken for, osteo-sarcoma. 
Finally suppuration occurs, which in man, according to Israel, may be pro¬ 
duced directly by the streptothrix itself. 

Clinical Forms. — (a) Digestive Tkact. —Israel is said to have found 
the fungus in the cavities of carious teeth. The jaw has been affected in a 
number of cases in man. The patient comes ‘finder observation with swelling 
of one side of the face, or with a chronic enlargement of the jaw which may 
simulate sarcoma. 

The tongue has been involved in several cases, showing small growths, 
cither primary or following disease of the jaw. In the intestines the dis¬ 
ease may occur either as a primary or secondary affection. Cases have been 
reported of pericaecal abscess due to the germ. An actinomycotic appendi¬ 
citis has been described; primary actinomycosis of the large intestine with 
metastases has also been found. Ransom has found the aetinomyces in the 
stools. Actinomycotic peritonitis due to infection through a gastrostomy 
wound has been described. Actinomycosis of the liecr i» rare. Auvray in 
1903 could only collect 31 eases (llolteston). It forms a most characteristic 
lesion—an alveolar honey-combed abscess—like a sponge soaked in pus. It 
is usually secondary to an intesfinal lesion, but in a few cases no other focus 
has been found. 

(b) Pulmonary Actinomycosis.— In September, 1878, James Israel de¬ 
scribed a remarkable mycotic disease of the lungs, which subsequent observa¬ 
tion showed {o be the affection described the year before by Bollinger in cattle. 
Since that date many instances have been reported in which the lungs were 
affected. It is a chronic infectious pulmonary disorder, characterized by 
cough, fever, wasting, and a muco-purulent, sometimes fietid, expectoration. 
The lesions are unilateral in a majority of the cases. Ifodenpyl classifies them 
in three groups: (l) Lesions of chronic bronchitis; the diagnosis has been 
made by the presence of the aetinomyces in the sputum. (2) Miliary actino¬ 
mycosis, closely resembling miliary tubercle, hut the nodules are seen to be 
made up of groups of fungi, surrounded by granulation tissue. This form of 
pulmonary actinomycosis is not infrequent in oxen with advanced disease of 
the jaw or adjacent structures. (3) The cases in which there is more exten¬ 
sive destructive disease of the lungs, broncho-pneumonia, interstitial changes, 
and abscesses, the latter forming cavities large enough to lie diagnosed during 
life. Actinomycotic lesions of other organs arc often present in connection 
with the pulmonary disease; erosion of the vertebra;, necrosis of the ribs ami 
sternum, with node-like formations, subcutaneous abscesses, und occasionally 
metastases in all parts of the body. 



. (c)' Cutaneous Actinomycosis.— In several instances in connection with 
Sgronic ulcerative diseases of the skin the ray-fungus lias been found. It is 
Kvery chronic affection resembling tuberculosis of the skin, associated with 
■fe growth of tumors which suppurate and leave open sores, which may remain 
nr years. 

& ( d ) Cerebral Actinomycosis. —Bollinger has reported an instance of 
primary disease of the brain. The symptoms were those of’tumor. A second 
remarkable case has been reported by Gamgce and Delepine. The patient was 
admitted to St. George’s Hospital with left-sided pleural effusion. At the 
post mortem three pints of purulent fluid were found in the left pleura; there 
was an actinomycotic abscess of the liver, and in the brain there were abscesses 
in the frontal, parietal, and temporo-sphenoidal lobes which contained the 
mycelium, but no clubs. A third case, reported by 0. B. Keller, had empyema 
necessitatis, which was opened and actinomycetes were found in the pus. Sub¬ 
sequently she had Jacksonian ppilepsy, for which she was trephined twice and 
abscesses opened, which contained actinomvccs grains. Death occurred after 
the second operation. 

Symptoms. —The fever is of an irregular type and depends largely on the 
existence of suppuration. The cough is an important symptom, and the diag¬ 
nosis in 18 of the cases was made during life by the discovery of the actino- 
myces. Death results usually with septic symptoms. Occasionally there is a 
condition simulating typhoid .fever. The average duration of the disease was 
ten months. Recovery is very rare. Clinically the disease closely resembles 
certain forms of pulmonary tuberculosis and of foetid bronchitis. It is not 
to be forgotten in the examination of the sputum that, as Bizzozero mentions, 
certain degenerated epithelial cells may be mistaken for the organism. The 
radiating leptothrix threads about the epithelium of the mouth sometimes 
present a striking resemblance. 

Diagnosis. —The disease is in reality a chronic pyaemia. The only test is 
the presence of the actinomyces in the pus. Metastases may occur as in pyae¬ 
mia and in tumors. The tendency, however, is rather to the production of 
a local purulent affection which erodes the bones and is very destructive. 

Treatment. —This is largely surgical and is practically that of pyaemia. 
Incision of the abscess, removal of the dead bone, and thorough irrigation 
are appropriate measures. Thomassen has recommended iodide of potassium, 
which, in doses of from 40 to 60 grains daily, has proved curative in a number 
of recent cases. 


XXXI. SYPHILIS. 

Definition. —A specific disease of slow evolution, caused by the Spi roc hata 
pallida, propagated by inoculation (acquired syphilis) or by hereditary trans¬ 
mission (congenital syphilis). 

I. General Etiology and Morbid Anatomy. 

Since the sixth edition of this work appeared there have been three remark* 
able advances in our knowledge of syphilis—the discovery of the germ, the 
transmission of the disease to apes, and the scrum diagnosis of the disease. 

19 



The fipiroclurta pallida, discovered by Schaudinn, a spirally curved organ¬ 
ism from 10 to 15 /i in length, is found in primary, secondary and tertiary 
lesions, and may be inoculated successfully into apes, monkeys, and rabbits. It 
is believed to be a protozoan, but it lias not yet been cultivated. In the con¬ 
genital lesions it is present in extraordinary numbers. 

Modes of Infection. —(1) In a large majority of all cases the disease is 
transmitted by sexual congress, but the designation venereal disease ( lues 
venerea) is not always correct, as there are many other modes of inoculation. 
In the St. Louis collection there are illustrations of 26 varieties of extra¬ 
genital chancres. 

(2) Accidental Infection. —In surgical and in midwifery practice physi¬ 

cians are not infrequently inoculated. General infection may occur without 
a characteristic local sore. Midwifery chancres are usually on the fingers, 
but they may be on the back of the hand. The lip chancre is the most com¬ 
mon of these erratic or extra-genital forms, and may be acquired in many, ways 
apart from direct infection. Mouth and-tonstlkr sores result as a rule from 
improper practices. Wet-nurses are sometimes infected on-the. nipple, and it 
occasionally happens that relatives of a syphilitic child are accidentally con¬ 
taminated. . 

(3) Hereditary Transmission. —Tliis is most common from (a) the father, 
the mother being healthy (sperm inheritance). S. pallida 1ms not yet been 
foundin-ihe sperm cell, but we do not know its life phases, and from what we do 
know of the history of syphilis, it seems probable that all the sperms cells are in¬ 
fective. A .. syphili tic father may beget an apparently healthy child, even when 
the disease is fresh and full-blown. Uu tig; othe r hand, in very rare instances, a 
Timn may have had syphilis when young, undergo treatnfent, and for years 
present no signs of disease, and yet his first-born may show very characteristic 
lesjons. The closer the begetting to the primary sore, the greater the chance 
of infection. A.man with tertiary lesions may beget healthy children. As a 
general rule it may be said that with judicious treatment the trapsmissi\e 
power rarely exceeds three or four years. 

(b) Maternal transmission (germ inheritance). While the father nun 
not be affectqd, in a large number of instances both parents are diseased, tla- 
one having infected the other, in which case the chances of fcetal infection are 
greatly increased. Heredity through the mother alone is much more fatal to 
the offspring than paternal heredity. It is a remarkable and interesting fait 
that a "woman who lias borne a syphilitic child is herself immune, and can not 
be infected, though she may present no signs of the disease. This is known 
ns Benumbs’--or Chiles' luw, and was thus stated by the distinguished Dublin 
surgeon: “That a child born of a mother who is without obvious vcnciv.il 
symptoms, and which, without being exposed to any infection subsequent 
to its birth, shows this disease when a few weeks old, this child will infect tin- 
most healthy nurse, whether she suckle it, or merely handle and dress it; and 
yet this.child is never known to infect its own mother, even though she suckle 
it while it has venereal ulcers of the lips and tongue.” In a majority of these 
cases the mother has received a sort of protective inoculation, without having 
had actual manifestations of the disease. A child showing no taint, but born 
of a woman suffering with syphilis may with impunity be suckled by its mother 
(Piofatftla law). 



(e)'Placental transmission. The mother may be infected after concep¬ 
tion, in which case the child may be, but is not necessarily, bom syphilitic. 
% the infection is late in pregnancy, after the seventh month, the child usually 
pscapes. 

Morbid Anatomy. —The primary lesion, or chancre, shows: (a) A diffuse 
infiltration of the connective tissue with small, round cells, (b) Larger epi- 
thelwid„cells. (<•) Giant cells, (d) Changes in the small ahcrics and veins, 
chieny thickening of the intima, and alterations in the nerve-fibres going to the 
part. The sclerosis is due in part to this acute obliterative endarteritis. Asso¬ 
ciated with the initial lesions are changes in the adjacent lymph-glands, which 
undergo hyperplasia, and finally become indurated. 

The secondary lesions of syphilis are too varied for description here. They 
consist of condylomata, skin eruptions, affections of the eye, etc. 

The tertiary lesions consist of circumscribed tumors known as gummata, 
various skin lesions, and a special type of arteritis. 

Gummata .—Syphilomata occur in (he hones or periosteum—here they are 
called nodes—in the muscles, skin, brain, lung, liver, kidneys, heart, testes, 
and adrenals. They vary in size from small, almost microscopic bodies to 
large solid turners from 3 to 5 cm. in diameter. They are usually firm and 
hard, but in the skin and on tjie mucous membranes they tend to break down 
rapidly and ulcerate. On cross-section a medium-sized gumma has a grayish/- 
white, homogeneous appearance, presenting in the centre a firm, caseous sub¬ 
stance, and at the periphery a translucent, fibrous tissue. Often there arc 
groups of three or more surrounded by dense sclerotic tissue. 

The arteritis will be considered in a separate section. 

11. AcCjl'IltKI) Syimiims. 

Primary Stage.—This extends from the appearance of the-ftntml eore until 
the PUSH.!,«f- the constitutional symptoms, and has a variable duration of from 
siv.tp Ujdvc weeks. The initial tore appears within a month after inocula¬ 
tion. and it first shows itself as a snuiU red.papule, which gradually enlarges 
and breaks in the centre, leaving a small ulcer. The tissue ghoul ibis becomes 
indurated so that it ultimately has a gristly, cartilaginous consistence—hence 
the name, hard or indurated chancre. The size attained is variable, and when 
small the sore may be overlooked, particularly if it is just within the urethra. 
The glands in the lymph-district of the chancre enlarge and become hard. 
Suppuration both in the initial lesion and in the glands may occur as a sec¬ 
ondary change. The general condition of the patient in this stage is good. 
There may he no fever and no impairment of health. 

Secondary Stage. —The first constitutional symptoms arc usually mani¬ 
fested w ithin throe months of the appearance of the primary sore. They 
rarely occur.earlier than the sixth or later than the twelfth week: 

(a) Fever, slight fif intense, and very variable in character, may wcur 
earlyTSgfore fhc skin rash: more frequently it is the “ fever of invasion with 
the secondary symptoms, or the fever may occur at- any period. It may be a 
mild continuous pyrexia, in other instances, with marked remissions, hut the 
most, remarkable form is the intermittent, often mistaken lor malaria. Such 
eases have been reported-by Yco and by Sidney Phillips. The fever may reach 



105° and the paroxysms persist for months. We have had several cases in 
which typhoid fever was suspected (T. B. Futcher, New York Medical Jour¬ 
nal, 1901), and in others tuberculosis. 

(5) Anemia. —In many cases the syphilitic poison causes a pronounced 
anaemia which gives to the face a muddy pallor, and there may even be a 
light-yellow tinging of the conjunctiva: or of the skin, a haunatogenous < 
icterus. This syphilitic cachexia may in some instances bo extreme. The red 
blood-corpuscles do not show any special alterations. The blood-count may 
fall to three millions per cubic millimetre, or even lower. The anannia may 
conte on suddenly. In a case of syphilitic arthritis in a young girl, following 
three or four inunctions of mercury, the blood-count fell below two millions 
per cubic millimetre in a few days. 

(e) Cutaneous Lesions. —The earliest and most common is a macular 
syphilide or syphilitic roseola, which occurs onjhe trunk, and onjhp front of 
the arms. The face, is often exempt. The spots, which are reddish-brown 
and symmetrically arranged, persist for a wooft or two. There may bo mul¬ 
tiple relapses of roseola, sometimes at long intervals, e\cn eleven years (Four¬ 
nier). The papular syphilide, which forms acne-like indurations about the 
face and trunk, is often arranged in groups. Other forms are the pustular 
rash, which may so closely simul ate variola that the patient may be sent to 
a small-pox hospital. A squamous syphilide occurs, not unlike ordinary psori¬ 
asis, except that the scales are less abundant. The rash is more copper-colored 
and not specially confined to the extensor surfaces. 

In the moist regions of the skin, such as the perinamm and groins, the 
axillae, between the toes, and at the angles of the mouth, the so-called mucous 
patches occur, which are flat, warty outgrowths, with well-defined margins and 
surfaces covered with a grayish secretion. They are among the most distinc¬ 
tive lesions of syphilis. 

Frequently the hair falls out (alopecia), either in patches or by a general 
thinning. Occasionally the nails become affected (syphilitic onychia). 

(d) Mucous Lesions. —With the fever and the roseolous rash the thpi at 
and mouth become sore. The pharyngeal mucosa is hyperamiic, the tonsils 
are swollen apd often present small, kidney-shaped ulcers with grayish-while 
borders. Mucous patches are seen on the inner surfaces of the cheeks and on 
the tongue and lips. Hypertrophy, of the papilla! in various portions of the 
mucous membrane produces the syphilitic warts or condylomata which arc 
most frequent about the yulva and anus. 

(e) Arthritis and pains in the limbs are common secondary symptoms. 
Occasionally the joint affection is severe and rheumatic fever is suspected. 

(/) Other Lesions.—Ixitis is common, and usually affects one eye before 
the other. It comes, on- from three to six months after the chancre. There 
may be only slight <£liary congestion in mild cases, hut in severer forms there 
is great pain, and the condition is serious and demands careful management. 
Choroiditis and retinitis are rare secondary symptoms. Ear affections arc not 
common in the secondary stage, but instances are found in which sudden ilenl’- 
ness occurs, which may lie due to labyrinthine disease; more commonly the 
impaired hearing is due to the extension of inflammation fro$| the throat I" 
the middle ear. Epididymitis and parotitis are rare. Jaundice pi« , y oc cur, the 
icterus syphiliticus precox. The acute nephritis will be referred to later. 
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Tettiary Stage. —No hard, and fast line can be drawn between the lesions 
of the secondary and those of the tertiary period; and, indeed, in exceptional 
cases, manifestations which usually appear late may set in even before the pri¬ 
mary sore has properly healed. The special affections of this stage are certain 
^skin eruptions, gummatous growths in the viscera, and amyloid degenerations. 

- (a) TJir late mjpkrtviv g show a greater tendency to ulceration and destruc¬ 

tion of the deeper layers of the skin, so that in healing scars are left. They 
are also more scattered and seldom symmetrical. One of the most character¬ 
istic of the syphilides is rupia, the dry stratified crusts of which cover an ulcer 
which involves the deeper layers of the skin and in healing leaves a-senr. 
It may be a secondary lesion. 

(b) Ou mmata .—These may occur in the skin, subcutaneous tissue, mus¬ 
cles, or"Tn?ernal organs. The general character has been already described. 
In the skin they tend to break down and ulcerate, leaving ugly sores which 
heal with difficulty. In the s^lid organs they undergo fibroid transformation 
an d produce puckering and deformity. On the mucous membranes these ter- 
tiary lesions lead to ulceration, in the healing of which cicatrices are formed; 
thus, in flip larynx great narrowing may result, and in the rectum ulceration 
with fibroid thickening and retraction may lead to stricture. Gummatous 
ulcers may he infective. 

(c) Amyloid UxBJMCrylion .—Syphilis plays a most important role in the 
production of this affection. Of 241 instances analyzed by Fagge, 76 had 
syphilis, and of these 12 had no hone lesions. It follows the acquired form and 
is very common in association with rectal syphilis in women. In congenital 
lues amyloid degeneration is rare. 

Quaternary Stage.— Long years it may he from the primary sore and from 
any active manifestations, certain diseases may follow, not directly syphilitic, 
' hut dependent in some way upon its poison, and lienee termed meta- or para- 
syphilitie affections, the chief of which are locomotor ataxia and denigaiia 
paralytiaa aml aneurism. 


III. Congenital Syphilis. 

With the exception of the primary sore, every feature of tho acquired dis¬ 
ease may be seen in the congenital form. 

The intra-uterine conditions leading to the death of the foetus do not here 
concern us. The child may he lxmi healthv-looking, or with well-marked evi¬ 
dences of the disease. In the majority of instances the former is the ease, 
and within the first month or two the signs of the disease appear. 

Symptoms.— (a) .If Birth .—When the disease exists at birth the child 
is feebly developed and wasted, and a skin eruption is usually present, com¬ 
monly in the form-of bullae about Ihwhands and feet (pemphigus neonatorum 
syphiliticus). The child snuilles. the lips are ulcerated, the angles of the 
mouth fissured, and there is enlargement of the liver and" spleen. Ihe hone 
symptoms may be marked, and the epiphyses may even be separated. In such 
cases the children rarely survive long. « . 

( b ) Early Manifestation*.—When born healthy the child thrives, is Jat 
and pluiap, add shows no abnormity whatever; then from the fourth to th e 
eig hth ww.lt, rara ly....later, a nasal catarrh occurs, syphilitic rhinitvt, which 
impedes respiration, and produces the characteristic symptom which has given 
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the name snuffles to the disease. The discharge may tie soroqnmdenJ or 
bloody. The child nurses with great difficulty. In severe cases ulceration 
takes place with necrosis of the bone, leading to a depression at the root of. 
the nose and a deformity characteristic of congenital syphilis. This coryza 
may lie mistaken at first for an ordinary catarrh, but the coexistence of oilier 
manifestations usually makes tin 1 diagnosis clear. The disease may extend 
into the Eustachian tubes and middle cars and lead to deafness. 

The cutaneous lesions arise with or shortly after the onset of the snuf¬ 
fles. 'The skin often has a sallow, earthy hue.The eruptions aVe first noticed 
about the nates, 'there may he an athema or niuyczomatous condition, but 
more commonly there are irregular reddish-brown patches with well-defined 
edges. 'A papular syphilide in this region is ta no means uncommon.' Fis- 
Smies occur about the lips, either at the anglesqfthc mouth or in the median 
tjpp These rhagades. as they are called, arc very characteristic. There may 
he marked ulceration of the mueo-eutaneous, surfaces. The secretions from 
these mouth lesions are very virulent, and it is from this source that the wet- 
nurse is usually infected. Not only the nurse, but members of the family, may 
lie contaminated. There are instances in which other children have lieen acci¬ 
dentally inoculated from a syphilitic infant. 7Tho hair-of -tlie-head or of tho 
eyebrows may fall out.,?The syphilitic onychia is not uncommon. Enlarge¬ 
ment of the glands is not so frequent in the congenital as in the acquired 
disease. When the cutaneous lesions are marked, the contiguous glands can 
usually he felt. As pointed out by Gee. the spleen is enlarged in many eases. 
The condition may persist for a long time. Enlargement of the liver, though 
often present, is le-s -ignifieant, since in infants if may he due to variou- 
causes. These are among the most constant symptoms of Congenital syphilis, 
and usually arise between the third and twelfth weeks. Frequently they are 
preceded by a period of restlessness and wakefulness, particularly at night. 
Some authors have described a peculiar syphilitic, try, high-pitched and harsh 
Among rarer manifestations are luemorrluiges—the syphilis hwmorrhiujirn 
neonatorum. The bleeding may he subcutaneous, from the mucous surfaces, 
or. when early, from the umbilicus. All of such eases, however, are not syphi¬ 
litic, and tlie c disease must not he confounded with the acute hsemoglobinuria 
of new-horn infants. E. Fournier 1ms described a remarkable enlargement 
of the subcutaneous veins. 

(c) Late Manifestations. —Children with congenital syphilis rarely thrive. 
Usually they present a wizened, wasted appearance, and a prematurely aged 
face. In the cases which recover, the general nutrition may remain good ami 
the child may show no further manifestations of the disease; commonly, how¬ 
ever, at the period of second dentition or at puberty the dieeottte freappeu is. 
Although the child may have recovered from the early lesions,,it does not 
develop like other children. Qrowtii is slow, developmanLigydy, sod there are 
facial and cranial characteristics which often T"ndirJhr diaaanr ' 
at a glance. A young man of nineteen or twenty may neither logkolder nor 
lie more developed than a hoy .of ten or twelve. FtftJrhier describes fhi|. condi¬ 
tion as infantilism. The forehead is prominent, the frontal eminences arc 
marked, and the skull may be very asymmetrical. The bridge of the nose is 
depressed, the tip retrousse. Thejjps arc often prominent, and there are 
atrialeAnes running from the corners of the mouth. The teeth are deformed 



on I'm us. 


271 


and may present appearances which Jonathan Hutchinson, claim* uru-^jHieilie 
and- peculiar. The upper -central- incisors of the permanent set-are the teeth 
which give information. The specific alterations are—the teeth are par- 
shaped, stunted in length and breadth, and narrower at the cutting algo than 
at the root. On the anterior surface the enamel is well formed and not 
eroded or honeycombed. At the cutting edge there is a single notch, usually 
shallow, sometimes deep, in which (he dentine is exposed. ' 

Among late manifestations, particularly apt to appear about puberty, is 
the interstitial knmlilis, which usually begins as a slight steaminess of the 
cornea-, which present a ground-glass appearance. It affects both eves, though 
one is attacked before the other. Jt may persist for months, and usually clears 
completely, though it may leave opacities, which prevent clear vision. Iritis 
may also occur. Of car affMfons, apart from those which follow the pharyn¬ 
geal disease, a form occurs'about the time of puberty or earlier, in which deaf¬ 
ness comes on rapidly and persists in spite of all treatment. ' It is unassoci- 
ated with obvious lesions, an9 is probably labyrinthine in character. Bum 
le&ifUiis, occurring oflonest uftei* the sixth year, are not rare among the late 
manifestations of hereditary syphilis. The tibia- are most frequently attacked. 
It is really a chronic gummatous periostitis, which gradually leads to great 
thickening of the hone. The nodes of congenital syphilis, which are often 
mistaken for rickets, are more commonly diffuse and affect the bones of the 
upper and lower extremities. r l hey are generally symmetrical and rarely pain- 
fuL They may ouuilJalib even after the tweniy-first year. 

Joint, lesions are rare. Clutton has described a symmetrical synovitis of 
the knee in hereditary syphilis, enlargement of the spleen, sometimes with 
the lymph-glands,•rimy he one of the late manifestations, and may oeeur either 
alone or in connection with disease of the liver. 

CummaLa of flm liver, brain, and kidneys have been found in late hered¬ 
itary syphilis. General paresis may follow. 

Is syphilis transmitted to the third generation? Opinion on this subject 
has been divided. Occasionally eases of pronounced congenital syphilis are 
met with in the children of parents who are perfectly healthy, and who have 
not, so far as is known, had syphilis; and yet, as remarked *by # Coutts in re¬ 
porting such a group of eases, they do not always bear careful scrutiny. E. 
Fournier, in his L’H credo-Syph it is Tardive (1007), cites interesting examples 
which appear to prove the transmission to the third generation, and this 
appears to be the view of the French syphilographers. Mr. Hutchinson is still 
opposed to this view. 

IV. Vise krai. Syphilis. 

1. Syphilis of the Brain and Cord. 

There are three, anatomical chnnges in the central nervous system—new 
gMwfcha, arteritis, and chronic degenerative (sclerotic) processes. 

(-ULfJlhi^now fortn^jons or gnmniata form definite tumors, ranging in 
fft m -a- pe u,to a walnut, usually multiple iind attached to thejiiu mater, 
Pometjmeg to the dura. Very rarely they are found unassoeinled with the 
“uaunges. WTien small they present a uniform, translucent appearance, but 
When large the centre undergoes a fibro-caseous change, while at the periphery 



thejB-i* a Hhb , -tfenaluccnt, grayish tissue. They may resemWo-large-tubercu- 
lofla tumors. The growths are moat common in the cerebrum. They may be 
multiple and may even attain a considerable size without becoming caseous. 
Occasionally gu mma ta undergo cystic degeneration. In the cord large growths 
are not so common. 

In the neighborhood of the growths gummous meningitis occurs, in which 
all the membrane* arc involved. This is more common at the base, about4he 
chiasma and the interpeduncular space, and along the Sylvian fissures. 

(2) Arteritis, in the form of nodular tumors on the vessels, which may 
break down or lead to rupture, or there is a progressive obliterative endarte¬ 
ritis. Heubner's view of the specific character of these changes is disputed. 

(3) Degenerative fibroid changes, not distinctive anatomically, but clin¬ 
ically directly connected with the disease, arc known as post- or mcta-syphilitic. 

Secondary Changes .—In the brain gum matou s arteritis is one of the com¬ 
mon-causes of softening, which may be extensive, as when flic middle cerebral 
artery is involved, or when there is a large patch of meningitis. In such 
instances the process is really a mcningo-encephalitis. and the symptoms are 
due to the secondary changes, not directly to the gumma. In the neighborhood 
of a,guuima intense encephalitis or myelitis may occur, and within a few days 
change the clinical picture. 

Syphilitic disease of the nerve-centres occurs usually in the acquired form. 
In the congenital eases the tumors usually occur early, hut may be as late as 
the twenty-fir st year. Of late years it lias been recognized that the nervous 
lesions may occur very early in the di-ea-e, even before the induration of the 
primary sore has gone. In a majority of the ease, brain symptoms come ou 
within three or four years after infection. 

Symptoms.—The chief features of cerebral syphilis are lliose of tumor 
cerebr i, which will be considered later. They may be classified here as follows: 

(1)- Psychical features. A sudden and violent onset of delirium may be 
the first symptom. In other instances prior to the occurrence of delirium 
there have been jieadaehe, alteration of character, and loss of memory. The 
condition may be accompanied bv convulsions. There may lie no neuritis, no 
palsy, and no localizing symptoms. 

(2jL More*commonlv following headache, giddiness, or an excited state 
which may amount to delirium, the patient has an epileptic seizure or a hemi¬ 
plegic attack, or there is involvement of the nerves of the base. Some of these 
cases display a prolonged torpor, a special feature of brain syphilis to which 
both Buzzard and Heubner have referred, which may persist for as long as 
a month. 

m In some cases the clinical picture is thaiuf general .paralysis—demen¬ 
tia paralytica. 

(4) Many cases of cerebral syphilis display the symptoms of brain tumor 
—headache, opjtic neuritis, vomiting, and convulsions. Of these symptoms 
convulsions are the most important, and both Fournier and Wood have laid 
great stress on the value of this symptom in persons over thirty. The first 
symptoms may, however, rather resemble those of embolism or thrombosis; 
thus there may be sudden hemiplegia, with or without loss of conseiousne-s 

The sympte "ff gf nre extremely varied and may lx* can-cd 

by large gummatous growths attached to the meninges, in which ease lfi« 



feature^ are those of tumor, by gummatous a rteritis with dfecondary soften¬ 
ing) by meningit is with secondary cord changes, or By scleroses occurring late 
jn the diseuseT'^yjihilitic myelitis will be considered under affections of the 
spinal cord. 

, Diagnosis.—The history is of the first importance, but it may be extremely 
difficult to get a trustworthy account. Careful examination should be made 
foresees of tile primary sore, for flic cicatrices of bubo, fo^scars «f the skin 
eruption or throat ulcers, and for bone lesions. The character of the symp¬ 
toms is often of great assistance. They are multiform, variable, and often 
such'as could not be explained by a single lesion; thus there may be anoma¬ 
lous spinal symptoms or involvement of the nerves of the brain on both sides. 
And lastly the result of treatment lias a definite bearing on the diagnosis, as the 
symptoms may clear up and disappear with the use of antisyphilitic remedies. 

2. Syphilis of the Respiratory Organs: 

1. Syphilis of the Trarhecmnd Bronchi. —L. A. Conner (Am. Jour, of 
Med. Sci., July, l!>o:i) has analyzed 128 recorded cases of syphilis of the 
trachea and bronchi. In 5(5 per cent of the cases the trachea was alone in¬ 
volved. In only 30 per cent were characteristic lesions of syphilis found in 
the lungs. Bronchial dilatation below the lesion was found in 15 per cent of 
the cases. In ten of the eases the lesion occurred in congenital syphilis. 

2. Syphilis of the Lang. —This is a very’rare disease. In the 2,80 0 post 
mortems at the Johns Hopkins Hospital there were 12 eases with syphilitic 
disease in the lungs; in 8 of these the lesions were in congenital syphilis. In 
11 cases tlfere were definite gummata. Clinically the presence of' syphilis 
of the lung was suspected in three cases. Some years ago Fowler visited the 
museums of the London hospitals and the lloyal College of Surgeons, and 
could find only twelve specimens illustrating syphilitic lesions of the lungs, 
two of which are doubtful. For the most full and satisfactory consideration 
of pulmonary syphilis, the reader is referred to chapter xxxvii of Fowler and 
Godlee's work on Diseases of the Lungs. 

It-oeeurajiuiJer the following forms; 

(1) The, w h ile pneumonia of the f alius. This may affect large areas or 
an entire lung, which then is ljjjn, heavy, and airless, even tholigh the child 
niay have been born alive. On section it has a grayish-white appearance— 
flie so-called white hepatization of Virchow. The chief change is in the 
alveolar walls, which are greatly thickened and infiltrated, and the section is 
like one of the pancreas—“ panoreatization " of the lung. In the early stages, 
for example, in a seven or eight months’ foetus, there may be scattered miliary 
foci of this induration chiefly about the arteries. The air-cells are filled with 
desquamated and swollen epithelium. 

(2) In the form of definite gummata, which vary in size from a pea to 
a goose-egg. They occur irregularly scattered through the lung, hut, as a 
rule, arc more numerous toward the root. They present a grayish-yellow 
caseous appearance, are dry and usually imliedded in a translucent, more or 
loss firm, connective tissue!. In a case from my wards described by Houndl- 
*oiiii, there was extensive involvement of the root of the lungs. Bands ot con 
'"ctive tissue passed inward from the thickened pleura, and between these 
brands and surrounding the gummata there was in places a mottled red 
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pneumonic consolidation. In the caseous nodules there is typical hyaline 
degeneration. In a few rare instances there are most extensive caseous gum-;: 
mata with softening and formation of bronchiectatic cavities, and oUnicaHs? 
a picture of pulmonary tuberculosis without the presence of tubercle baiiffi^ 
In one case, a man aged twenty-seven, admitted in April, 1902, had had fa®, 
a year cough and bloody expectoration and died of severe hemoptysis. Sactfff 
were never found in the sputum. There were extensive caseous gudd^at^ 
throughout both lungs, with much fibrous thickening, and in the lower lobe 
of the right lung a cavity 3X5 cm. in diameter, on the wall of which a 
branch of the pulmonary artery was eroded. This is the only instance among 
my eases in which there was an extensive destruction of the lung tissue with 
the clinical picture simulating pulmonary phthisis. 

(3) A majority of authors follow Virchow in recognizing the fibrous in¬ 
terstitial pneumonia at the root of the lung and passing along the bronchi and 
vessels as probably syphilitic. This much may be said, that in certain cases 
gum mata are associated with these fibroid change's. Again, this condition 
alone is found in persons with well-marked syphilitic history or with other 
visceral lesions. It seems in many instances to be a purely sclerotic process, 
advancing sometimes from the pleura, more commonly from the root of the 
lung, and invading the interlobular tissue, gradually producing a more or less 
extensive fibroid change. It rarely involves more than a portion of a lobe or 
portions of the lobes at the root of the lung. The bronchi are often dilated. 

Diagnosis.—It is to l>e borne in mind, in the first place, that hospital physi¬ 
cians and pathologists the world over l>car witness to the extreme rarity’of 
lung syphilis. In the second place, the therapeutic test upon which so much 
reliance is placed is by no me'ans conclusive. With pulmonary tuberculosis 
there should now be no confusion, owing to the readiness with which the pres¬ 
ence of bacilli is determined. Bronchiectasis in the lower lobe of a lung, 
dependent upon an. interstitial pneumonia of syphilitic origin, could, not be 
distinguished from any other form of the disease. In persons with well- 
marked syphilitic lesions elsewhere, when obscure pulmonary symptoms occur, 
or if there are signs of chronic interstitial pneumonia with dilated bronchi, 
and no tubercle bacilli are present, the condition may possibly be due to syphi¬ 
lis. So far aS my experience goes, tuberculous phthisis occurring in a syphi¬ 
litic subject has no special peculiarities. The lesions of syphilis and tubercu¬ 
losis could of course coexist in a lung. 

3. Syphilis of the Liver. 

1. Inherited.— (a) Congenital. — Oublcr in 1852 first described/the dif¬ 
fuse hepatitis, which occurs in a large percentage of all deaths in congenital 
lues. While there may be little or no macroseopical change, thwiiver pre¬ 
serves its form and is usuall.V/mlurged g hard4md resistant, and has a yellow ish 
color, compared by Trousseau to sole-leather, or by Qublcr to that of flint. 
Small grayish nodules may be seen on the section. L In other cases there.urn 
d efinite gumm ata with extensive sclerosis. 

o The child may be still-born or die shortly after birth, or it may be healthy 
vmen born and the liver enlarges within a few weeks. *The organ is-firm: 
the<{edg£_ia&y, lte readily felt, usually far Inflow the navel.® The spleen is also 
enlarged. e(.The general features are those of a hypertrophic cirrhosis, but 
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jaundice and ascites arc not common. Hochsingcr (whose exhaustive work 
on hereditary syphilis has just been completed, 1904) states that of 45 cases 
Recovery took place in 30. 

El (b) Delayed Congenital Syphilis. —The condition is by no means rare. 

.132 cases of syphilis hereditaria tarda collected by Forbes, in 34 the liver 
pm involved. a. T_he_ children are nearly always ill-developed, sometimes with 
mfierked c lubbing of Hid Tingcrs and showing signs of infantilism. Jaundice 
is rare. The liver is usually enlarged, or it may show modular masses. 

'H.-ACftHTHED SYmnus.—(a) In the secondary stages of the disease the 
liver is not often involved. Jaundice may occur coincident with the rash 
and with the enlargement of the superficial glands. ltolleston thinks it is 
probably due ta-a catarrhal condition of the smaller ducts, part of a general 
syphilitic hepa titis. There are eases in which it has passed on to a state of 
ac ute yello w atrophy. The liver is slightly enlarged. The prognosis is gen¬ 
erally good, (b) Tertiary lesions. The frequency with which the liver is in¬ 
volved in syphilis in adults is very variously estimated. J. L. Allen, quoted 
by Rolleston, found 37 cases of hepatic gummata among 11,029 autopsies at 
St. George’s Hospital, 27 cases in which cicatrices alone were present. Flex- 
ner at the Philadelphia Hospital found 88 cases of hepatic syphilis among 
5.088 autopsies. Among 2,300 autopsies at the'Johns Hopkins Hospital (Pro¬ 
fessor Welch) there have been 47 cases of syphilis of the liver, gummata in 19, 
sears in 10, cirrhosis in 21 cases; 0 of the eases were congenital. My experi¬ 
ence coincides with that of Einhorn and of Stockton, who hold that in the 
United States the disease is by no means uncommon. In 21 cases the diagnosis 
of syphilis of the liver was made clinically. 

Anatomically‘the lesions may be either] gummata or pears or a syphilitic 
sclerosis. (The gummata range in size from a pea to an orange. When small 
they are paTe'aml gray; the larger ones present yellowish centres'; but later 
there is a “ pale, yellowish, cheese-like nodule of irregular ^outline, surrounded 
by a fibrous zone, the outer edge of which loses itself in the lobular tissue, the 
lobules dwindling gradually in its grasp. This fibrous zone is never very 
broad; the cheesy centre varies in consistence from a gristle-like toughness to 
a pulpy softness; it is sometimes mortar-like, from cretaoeous change” 
(Wilks). They may form enormous tumors, as in the remarkable one figured 
on page 351 in Itolleston's work on Diseases of the Liver. They may be felt 
as large as an orange beneath the skin in the epigastrium and they may dis¬ 
appear with the same extraordinary rapidity ns the subcutaneous or periosteal 
gumma. Macroseopieallv they may indeed at first look like massive cancer. 
Extensive caseation, softening and calcification may occur. The syphilitic 
-scars are usually linear or star-shaped. They may he very numerous and 
divide the liver into small sections—the so-called botyroid organ, of which a 
remarkable example is figured in my Lectures on Abdominal Tumors. The 
. sjgdulitifi-cirrhpfiis is usually combined with gummata, or with marked scar¬ 
ring in the portal canal, leading to lobulation of the organ, but the ordinary 
multilobular cirrhosis is not common. 

Symptoms.—In the first place the clinical picture may be that of cirrhosis 
—slight jaundice, fever, portal obstruction, ascites. £ There jnay_not_be the 
ali ghted suspicion o f the syphilitic nature^of the case. One of my patients 
had been tapped thirteen times before admission to the hospital. The diag- 
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nosis was made by finding the gummata on the shins. She recovered 
promptly. 

Iriajfis^nd ^roup of cases the. putiept JS. amcm bypasses large .quantities 
of paleurine containing albumin and tube-casts;, the liver is enlarged, per 
haps “ irregular, and the spleen also is enlarged. ^Dropsical symptoms may 
supervene, or the patient may be carried olf by some intercurrent disease, 
-Extensive amyloid degeneration of the spleen, the intestinal-mucosa, and of* 
the liver, with gummata, are found. 

Thirdly, in a very important group the symptoms are those of turner..of 
the liver, causing, pain and distress, and on examination a&Jiregular~muss 
ia-diflfflveral The tumor may be large, causing a prominegtJudging.in .the 
e pigast rium. Naturally carcinoma is thought of, as there may be nothing t<r 
suggest syphilis. In other cases the history or the presence of gummata else¬ 
where should aid in the diagnosis. In other instances the rapid disappearance 
under treatment even of a large visible tumor makes the syphilitic nature quite 
positive. Lastly, in a few cases the irregular fewtfr with enlargement and irreg¬ 
ularity of the liver may suggest suppuration, or the uniform great enlargement 
of the organ hypertrophic biliary cirrhosis, while there are some eases in which 
the spleen is so greatly enlarged, the amemia so pronounced, and the liver small 
and contracted that the diagnosis of splenic anamiia is made. 

4. Syphilis of the Digestive Tract. 

The (esophagus is very rarely affected. Stenosis is the usual result. 
Syphilis of the stomach is excessively rare. Flexner has reported a remark¬ 
able case in association with gummata of the liver. He lms > collected 14 eases 
in the literature. Syphilitic ulceration has been found in the small intestine 
and in the caecum. 

The most common seat in this tract is the rectum. The affection is found 
most commonly in women, and results from the growth of gummata in the 
submucosa above the internal sphincter. The process is slow and tedious, 
and may last for years before it finally induces stricture. The symptoms arc 
usually those of narrowing of the lower bowel. The condition is readily rec¬ 
ognized by rectal examination. The history of gradual on-coming stricture, 
the state of the patient, and the fact that there is a hard, fibrous narrowing, 
not an elevated crater-like ulcer, usually render easy the diagnosis from malig¬ 
nant disease. In medical practice these cases come under observation for 
other symptoms, particularly amyloid degeneration; and the rectal disease 
may be entirely overlooked, and only discovered post mortem. 

5. Circulatory System. 

Syphilis of the Heart .—A fresh, warty endocarditis due to syphilis is not 
recognized, though occasionally in persons dead of the disease this form is 
present, as is not uncommon in conditions of debility. Outgrowths on the 
valves in connection with gummata have been reported by Jnneway and others. 
Loomis groups the lesions into; (1) Gummata, recent or old; (3) fibroid 
induration, localized or diffuse; (3) amyloid degeneration; and (4) endar¬ 
teritis obliterans. I. Adler claims that changes in the blood-vessels of the 
walls of the heart are common both in congenital and acquired syphilis, even 
in cases without clinical symptoms or gross lesions. 



SYPHILIS. 


m 


Rupture may take place, as in the cases reported by Dandridgc and Nalty, 
or sudden death, as in the cases of Cayley and Pearce Gould; indeed, sudden 
death is frequent, occurring in 21 of 63 cases (Mracek). 

ilm (if,. Ih&.4rtcrics. —Syphilis plays an important role in arterio-scle- 
rosis and aneurism. Its connection with these processes will he considered 
later; here we shall refer only to the syphilitic atfection of the smaller vessels, 
yhich occurs in two forms: 

(°) A n M Ueratimj endarteritis, characterized by a proliferation of the 
subendothelial tissue. The new growtli lies within the elastic lamina, and 
may gradually (ill the entire lumen; hence the term obliterating. The media 
and adventitia are also in (iltratcd with small cells. This form of endarteritis 
described by Heubner is noi, however, characteristic of syphilis, and its pres¬ 
ence alone in an artery could not be considered pathognomonic. If, however, 
there are gummata in other parts, or if the condition about to be described 
exists in adjacent arteries, tliRurwess may be regarded as syphilitic. 

(b) Gummatous Prriarteljmx. —With or without involvement of the in- 
tima, nodular gummata may efevelop in the adventitia of the artery, produc¬ 
ing globular or o\oid swellings, which may attain considerable size. They 
are not infrequently seen in the cerebral arteries, which seem to be specially 
prone to this affection. This form is specific and distinctive of syphilis. 
Heuter and Schmorl have found Spirockmta pallida in the syphilitic aortitis, 
and Benda in gummatous arteritis of the cerebral vessels. 

6. Ilenal Syphilis. 

(«) Gummata occasionally arc found in the kidneys, particularly in cases 
in which there is extensive gummatous hepatitis. They are rarely numerous, 
and occasionally lead to scattered cicatrices. Clinically the affection is not 
recognizable. 

(h) Acute Syphilitic Nephritis .—This condition has been carefully stud¬ 
ied by the French writers and by Lafleur, of Montreal. It is estimated to 
oecnr in' the secondary stage in about 3.8 per cent, and may occur in from 
three to six months, sometimes later, from the initial lesion. The outlook 
is good, though often the albuminuria may persist for months;, more rarely 
chronic Bright's disease follows. Tn a few instances syphilitic nephritis has 
proved rapidly fatal in a fortnight or three weeks. The lesions are not spe¬ 
cific, but are similar to those in other acute infections. 

7. Syphilitic Orchitis. 

This affection is of special significance to the physician, as its detection 
frequently clinches the diagnosis in obscure internal disorders. Syphilis occurs 

(а) The gummatous grow th, forming an indurated mass or group of 

masses in the substance of the organ, and sometimes difficult to distinguish 
from tuberculous disease. The area of induration is harder and it affects 
the body of the testes, while tubercle more commonly involves the epididymis. 
It rarely tends to invade the skin, or to break down, soften, and suppurate, 
ail( l is usually painless. . 

(б) There is an inlezdiiiaLjtrchitis regarded as syphilitic, which leads 

fibroid induration of the gland and gradually to atrophy. It is a slow, 
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progressive change, coming on without pain, usually involving one organ 
more than another. 


Diagnosis, Tueatment, etc. 

General Diagnosis of Syphilis. —There is seldom any doubt concerning we 
existence of syphilitic lesions. Syphilis is common in the community, and is no s 
respecter of age, sex, or station in life. It is )iossihle that the primary sore 
may have been of trilling extent, or urethral and masked by a gonorrhoea, and 
the patient may not have had severe secondary symptoms, but such instances 
are extremely rare. Impiirics should be made into the history to ascertain if 
t he pa tient has had skin rashes, sore .throat, or if the hair has fallen out. Care¬ 
ful inspection should lie made of the throat and skin for signs of old lesions. 
Scars in the groins, the result of buboes, are uncertain evidences of syphilitic 
infection. The cicatrices on the legs are of ten^eo]ipcr-colored, though this can 
not be regarded as peculiar to syphilis. The bones should be examined for 
nodes. In doubtful cases the scar of the 'primary sore may he found, or there 
may be signs of atrophy or of hardening of the testes. In women, special 
stress has been laid upon the occurrence of frequent miscarriages, which, in 
connection with other circumstances, arc always suggestive. 

In the congenital disease, the occurrence within the first three months of 
snuffles and skin rash is conclusive. Later, the characters of the syphilitic 
facies, already referred to, often give a clew to the nature of some obscure 
visceral lesion. Other distinctive features are the symmetrical development 
of nodes on the bones, and the interstitial keratitis. 

The Spirorlttela pallida may he studied from the fresh * lesion. After 
cleaning carefully, serum is sucked out with it small Biers apparatus, and the 
living spirochetes may be seen in the special “dark field ” apparatus used for 
the purpose. 

Serum Diagnosis. —Wassermann's reaction has reached the clinical stage, 
and in good hands may he accepted as valuable aid in diagnosis. It is ob¬ 
tained in from 80 to !Mi per cent of all cases of syphilis with manifestation-. 
Observations*are not altogether in accord, but such syphtlographcrs ns NcissT 
and Finger are convinced of its practical value. The results in tabes and 
dementia paralytica are very constant. 

Therapeutic Test. —In a doubtful case, as, for example, an obstinate skin 
rash, or an obscure tumor in the abdomen, antisyphilitic treatment may prove 
successful, but this can not always he relied upon. 

Prophylaxis. —Irregular intercourse has existed from the beginning "f 
recorded history, and unless man’s nature wholly changes—and of this we 
can have no hope—will continue, ltesisting all attempts at solution, the 
social evil remains the great blot upon our civilization, and inextricably 
blended with it is the question of, the prevention of syphilis. Two measures 
are available—thjL one pergonal, the other administrative. 

Personal purittyis the prophylaxis which we, as physicians, are especially 
Ixiuqj&to advocate. Continence may be a hard condition (to some harder 
than,to others), hut it can lie borne, and it is our duty to urge this h'~ Min 
upon young ag}d old who seek our advice in jnttttere sexual. Certainly 11 
better, as St. Paul says, to marry than to bum, but if the former is not teas- 
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ible there are other altars than those ot Venus upon which a young man may 
,light fires. He may practise at least two of the five means by which, as the 
physician Hondibilis counselled I’anurge, carnal concupiscence may be cooled 
and quelled—hard work of body and hard work of mind. Idleness is the 
mother of lechery; and a young man will find that absorption in any pursuit 
will do much'.io cool passions which, though natural and proper, can not in 
the exigericic40t our civilization always obtain natural and proper gratification. 

To carry out successfully any administrative measures seems hopeless, at 
any- rate, in our Anglo-Saxon civilization. The state accepts the responsi¬ 
bility of guarding citizens against small-pox or cholera, but in dealing with 
syphilis the problem has been too complex and has hitherto baffled solution. 
Inspection, segregation, and regulation are difficult, if not impossible, to carry 
out, and public sentiment is bitterly opposed to this plan. The compulsory 
registration of every case of gonorrhea and syphilis, with greatly increased 
facilities for thorough treatment, offer a more acceptable alternative. 

Treatment.—-That the. later stages which come under the charge of the 
physician are so common, results, fti great part, from the carelessness of the 
patient,.who, wearied with treatment, can not understand why he should 
continue to take medicine after all the symptoms have disappeared; but, in 
part, the profession also is to blame'for not insisting more urgently that 
avqpifgd syphilis is not cured in a few months, but takes at least three years, 
during which time the patient should be under careful supervision. 

The discovery of the spirochete suggests prompt excision of the local 
breeding spot—tiic chancre—and in apes this may he done successfully within 
the first two weeks. I,ooal treatment of the chancre with mercury will also 


prevent the development of the disease in the ape. Much more important 
is the fact that the virus is destroyed in the ape treated with atoxyLin from 
three to ten days after inoculation, so that the animal may he reinfected. 
These arc practical points, the value of which in human practice will have 
to la; tested. T|ie „ fttoxyl (metanenic acid anilide) is strongly toxic to 
protozoan parasites, as its use in sleeping sickness has shown. It may be 
given intra-nmscularly in doses of three grains every third day for ten days, 
and then’ resumed, hood results have been reported by Lambkin with it. . 

Mcrc urv may be given by the mouth in the form of gray powder, the 
bvdwu' gvriiii) ciiiii creta, which Hutchinson recommends to he given in pills, 
one-grain doses with a grain of Dover's powder. One pill from four to six 
limes a day will usually suffice. I warmly endorse the excellent results which 
are obtained by this method, under which the patient often gains rapidly in 
weight, and the general health improves remarkably. U-may.be continued 
for mouths- .without uuy ill elTocts. Other forms given by the mouth are the 
pilules oL-iha-biuiodide (gr. -j 1 ,), or of the protiodide (gr. i), three times a 
day. “ If mercury be begun as soon as the state of the sore perniits of diagno¬ 
sis, and continued in small but adequate doses, the patient will’usunlh escape 
'"'thjmiat.throat and eruption” (Jonathan Hutchinson). ,J- 

Inunction is a still more effective means. A draehinJ#tlie ordinara mer¬ 
curial ointment is thoroughly rubbed into the skin every*cuing foi > 

on the seventh a warm bath is taken, and on the eighth the mercurial qov&se ^ 
is resumed. At least half an hour should be given to each inaction. It » 
*e’l to apply it at different places on successive days. The ades, PJ. the chert 
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and abdomen and the inner surfaces of the arms and thighs are the best, 
positions. * 

The mercury may be givenjby_diject injection into the muscles. If proper 
precautions arc taken in sterilizing the syringe, und if the injections are if 
into the muscles, not into the subcutaneous tissue, abscesses rarely resaffi 
One-third of a grain of the bichloride in twenty drops of wat|r nwy bgjjyadjjf 
Once a week, or from one to two grains of calomel in glycerin (20 minims). 

Still another method, greatly in vogue in certain parts of the Continent 
and in institutions, is^Mfligation. It may be carried out effectively by means 
of Lee's lamp. 1 The patient site on a chair wrapped in blankets, with the 
head exposed. The calomel is volatilized and deposited with the vapor oh the 
patient’s skin. The process lasts about twenty minutes, and the patient goes 
to bed wrapped in blankets without washing or drying the skin. 

A patient under mercurial treatment stonld avoid stimulants and live a 
regular life, not necessarily abstaining from business. Green vegetables and 
fruit should not be taken. Salivation is tt> be avoided. The teeth should be 
cleansed twice a day, and if the gums become tender, the breath fetid, or the 
tongue swollen and indented, the drug should be suspended for a week or 
ten days. 

In congenital syphilis the treatment of cases torn with bullae and other 
signs of the disease is not satisfactory, and the jhfants usually die within a 
few days or weeks. The child-should be nursed bv the mother alone, or, if 
this is not feasible, should be hand-fed, but under no. circumstances should a 
wet-nurse be employed. The child is most rapidly and thoroughly brought 
Under the influence of the drug by inunction. The mercurial ointment may 
be smeared on the flannel roller. This is not a very cleanly method, and 
sometimes rouses the suspicion of the mother. It is preferable to give the 
drug by the mouth, in the form of gray powder, half a grain three times a day. 
In the late manifestations associated with bone lesions, the combination of 
mercury and iodide of potassium is most suitable and is well given in the form 
of Gilbert’s syrup, which consists of the biniodide of mercury (gr. j), of 
potassium iodide (gss.), and water (?,ij). Of this a dose for a child under 
three is front five to ten drops three times a day, gradually increased. Under 
these measures, the cases of congenital syphilis usually improve with great 
rapidity. The medication should to continued at intervals for many months, 
and it is well to watch these patients carefully during the period of second 
dentition and at puberty, and if necessary to place them on specific tro^nioiit. 

In the treatment of the viscerftUesjons of syphilis, which come more dis¬ 
tinctly within the province of the physician, iodide of potassium is of mpnd 
of even greater value than mercury. Under its use ulcers rapidly heal, gum¬ 
matous fumora melt away, and we "have an illustration of a specific action only 
eqflalled by that ol mercury in the secondary stages, by iron in certain forms 
of anaemia, and byjuinine in malaria. It is as a rule well borne in an initial 
dose of ip grains"; given in milk the patient does not notice the taste. It 
should be gradu ally increased to 30 or more grains three times a day. Ip 
syphilis of the nervous system it may be used in still larger doses. Segum, 
who specially insisted upon' the advantage of this plan, urged that the drug 
should be pushed, as goodeffects were not obtained with the moderate doses. 

When syphilitic heggBps is suspected the combination of mercury and 



WJNORRHCEAL INFECTION. 


281 


BotUde of potassium is most satisfactory. If there is ascites, Addison's pill 
l&M it is often called) of. calomel,•digitalis, and squills will be found very 
ttseful. A patient of mine with-recurring ascites, on whom paracentesis was 
■Wpaitedly performed and who had an enlarged and irregular liver, took this 
Spu- for more, than a year with occasional intermissions, and ultimately there 
■jBB a complete disappearance of the dropsy and an extraordinary reduction 
■k the volume o# t^e liver. Occasionally the iodide of sodium is more satis- 
jfletpry than the iodide of potassium. It is less depressing and agrees better 
VHh the stomach. 

■ Syphilisjyid Marriage .—Upon this question the family physician is often 
tidied to decide. He should insist upon the necessity of two full years elaps¬ 
ing-between the date of infection and the contracting of marriage. This, it 
should be borne in mind, is the earliest possible limit, and marriage should be 
allowed only if the treatment has been thorough and if at least a year hat 
passed without any manifestation of the disease. 

Syphilis and Life Insurance .—An individual with syphilis can not be re¬ 
garded as a first-class risk unless he can furnish evidence of prolonged and 
thorough treatment and of immunity for two or three years from all mani¬ 
festations. Even then, when we consider the extraordinary frequency of tho 
cerebral and other complications in persons who have had this disease and 
who may even have undergone thorough treatment, the risk to the company 
is certainly increased (see’Brain well, Clinical Studies, vol. i). 

XXXn. GONORRHCEAL INFECTION. 

Gonorrhoea, one of the most widespread and serious of infectious diseases, 
presents many features for consideration. As a cause of ill-health and dis¬ 
ability the gonococcus occupies a position of the very first rank among its 
fellows. While the local lesion is too often thought to be trifling, in its singu¬ 
lar obstinacy, in the possibilities of permanent sexual damage to the individ¬ 
ual himself and still more in the “grisly troop” which may follow in its 
train, gonorrhmal infection does not fall very far short of syphilis in impor¬ 
tance. 

The importance of the infection in children has been much dwelt upon 
of late, particularly as in them the severer systemic lesions are liable to occur, 
but more especially from tho wide-spread and obstinate character of the epi¬ 
demics in institutions. The gonococcus vaginitis and the ophthalmia are 
very aerious diseases in children's hospitals and in infants' homes. The story 
of the gonococcus infection in the Babies’ Hospital, New York, for the past 
eleven years, as told by Holt (Ni Y. Med. Jour., March, 1905), illustrates the 
singular obstinacy of the infection. In spite of tho greatest care and pre¬ 
caution, there were in 1903 (55 cases of vaginitis, with 3 of ophthalmia and 
13 of arthritis. In 1904 there were 53 cases of vaginiti?, only 1(5 of which 
would have been recognized without the bacteriological examination. In all, 
in the eleven years, there were 37.3 cases of vaginitis, only (5 with ophthalmia 
*nd 26 with arthritis. Holt urges isolation and prolonged quarantine as the 
only measures to combat successfully the disease. 

The immediate and remote effects of the gonococcus may be considered 
under— 
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I. The primary infection. 

II. The spread in the genito-urinary organs by direct continuity of sur¬ 
face. 

III. Systemic gonorrhoeal infection. 

The primary lesion wc need not here consider, but we may call atten¬ 
tion to the frequency of the complications, such as periurethral abscess, gon¬ 
orrhoeal prostatitis in the male, and vaginitis, endocervicilis^jmd inflammation 
of the glands of Bartholini in the female. f 

Perhaps the most serious of all the sequels of gonorrhoea are thorn 
which result from the spread by direet continuity of tissue, tlonorrlueal sal¬ 
pingitis has been shown to be a not infrequent event. Metritis and ovaritis 
are also occasionally met with, and peritonitis. The gonococcus lias been 
found in pure culture in cases of acute general peritonitis. Equally impor¬ 
tant is the cystitis, which is probably much* more frequently the result of a 
mixed infection than due to the gonococcus itself. There is some danger of 
extension upward through the ureters to the Sidneys. The pyelitis, like the 
cystitis, is usually a mixed infection. * 

Systemic Goxorkweai. Ineixtiox. 

1. Gonorrhoeal Septicaemia and Pyaemia.—Tluwfever associated with the 
primary disease is not an indication of a generaldnfeetion, but probably fol¬ 
lows* the absorption of toxins. The presence of thtegonoeoceus inay be demon¬ 
strated in the blood, usually in connection with some local lesion, in which 
the patient succumbed to an acute..endocarditis. In one remarkable case fol¬ 
lowing the gonorrhiea the patient had an irregular fever for weeks. The 
gonococci were isolated from tho blood in pure culture. There was no endo¬ 
carditis and the patient recovered. Instances of severe, rapidly fatal general 
infection in gonorrho-a arc probably always associated wit h foci of sun pnra- 
tion in the urinary tract. 1 examined in Montreal a remarkable ease of rapid 
gonorrhoeal sepsis in a young man, who within ten days of the primary lesion 
was seized with severe chills and high fever. He rapidly Itecaine unconscious 
the fever persisted, and he fell into a condition of profound toxamiia and died 
early on the morning of the fourth day from the chill. At the autopsy, which 
was made about twelve hours after death, there was an acute urethritis and a 
small prosi at Mi-abscess not more than 2 or 3 cm. in diameter. The blood was 
fluid, tarry black, and unlike anything 1 have e\er seen liefore or since. 

Gonorrhwal Endocarditis .—This is a frequent and serious complication. 
Thayer has analyzed the cases which have been in my wards, 11 in all. In <> 
the gonococci were demonstrated morphologically and bv blood culture. In 
2 eases they were demonstrated only by staining. In 2 instances there were 
mixed infections. One case was typical clinically and at autopsy. 

Of other cardiac lesions, pericarditis occurred in t of the 30 fatal can's 
collected by Thayer and Lnzear. 

Aaile myoqimlitis was present in Councilman’s case. 

2. Gonorrhoeal Arthritis. —In many respects this is the most damaging- 
disabling, and serious of all the complications of gonorrhoea. Clement Lucas 
has collected 23 discs in children, of which 18 fnllmvflfl o pht h almia neo na¬ 
torum. It occurs mora-freqgently in males.than in females. In a aeries of 
252 cases collected by Northrup, 230 were in males; 130 eases were between 
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twenty and thirty years of age. It occurs, as a rule, during an acute attack 
of gonorrhcea. In 208 of Northrup’s series there was a urethral discharge 
while in hospital. It may occur as the attack subsides, or even when it has 
Become chronic. A j'yiiarrkral .arthritis of great intensity may occur in a 
ne;gly marr ied woman infected by an old gleet in her husband. As a rule, 
many joints era affected. In Northrop s series three or more joints were 
affected in 17fedtacs, one joint in 5(5 eases. I t is peculiar in*atta cking c ertain 
joi nts which are ra rely involved in acute rheumatism, as the/ stemo-clavie ular. 
tRSw gr-vn rtel)raLthc^te inporo-ma\illiiry nmfe acro-ilia c. 

Thu annUmmoal-eluuuji'x are variable. The inflammation i§ often peri- 
articular, and extends along the sheaths of the tendons. When effusion ofteurs jy 
in the joints it ra rely ..becomes purulent.. It has more commonly the charac¬ 
ters of a. synuv it is. About the wri-t and hand suppuration sometimes occurs 
in the sheaths. It has been siiggc.-icd that the >i tuple arthritis or synovitis 
follows absorption of ptomaines from tlu> urethral discharge, while the more 
severe suppurating forms are due to infection with pus organisms. It has 
now been defin itely shown that tlifc gonococcus itself, may be present, in..the 
intlmpyl joint_or-.il> the jM'i'i-artliriLic exudate. The gonococcus may often 
be obtained in pure culture from the joints. ,Sometimes the cultures are nega¬ 
tive ; in-other instances -there_ is a mixed infection with staphylococci .or 
stre ptoco cci. 

Clinical Course. —Variability and nMinacv are the two most distinguish¬ 
ing features. The following are the most important clinical forms: 

(ahAxHhjylyi''- which there are wandering pains about the joints, 
without redness or swelling. Thc-c persist for a long time. 

(b) JgQlfflcfhritic, in which several...joints become affected, just as in 
subacute artieular rheumatism. T he fever is slight: the local inflammation 
may fix itself in. one joint, but more commonly several become swollen and 
tender. In this form cerebral and cardiac complications may occur. 

(c) Acute, gonorrhtcal arthritis, in which a single articulation becomes 
suddenly involved. The pain is severe, the swelling extensive, and due chiefly 
to peri-articular oedema. The general fever is not at nil proportionate to the 
intensity of the local signs. The exudate usually resolves, though suppura¬ 
tion occasionally supervenes. 

(d) Chronic- Hydrarthrosi *-—This is usually mono-articular, and is par¬ 
ticularly apt to involve the knee. It comes on often without pain, redness, 
or swelling. Formation of pus is rare. It occurred only twice in 11(5 eases 
tabulated by Nolen. 

(e) Bursal and Bi/novial Form. —This attacks chiefly the tendons and 
their sheaths and the bursa* and the periosteum. The articulations may not 
bo affected. The bursa* of the patella, the olecranon, and the tendo Aehillis 
are most apt to be involved. 

(/) Septieamic.—h\ which with an acute arthritis the gonococci invade 
the blood, and the picture is that of an intense scptico-pya*inia, usually with 

endocarditis. 

(g) 'Bha.Paii4uL llc.el afManorrhm.—'V Ids is a remarkable form of podo- 
dynia due to local periosteal thickening and exostosis on the os calcis, causing 
pain and great disability. Baer has demonstrated the gonococcus in tho 
periosteal lesion. 
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The disease is much more intractable than ordinary rheumatism, and 
relapses are extremely common. It may become chronic and last for years. 

Complications. —Iritis is not infrequent and may recur with successive 
attacks. The visceral complications are serious. Kndoearditis, pericarditis, 
and pleurisy may occur. 

Treatment. —'The salicylates are of very little service, nor do they often 
relieve the pain in this affection. Iodide of potassium lias also proved nsole^ 
in my hands, even in large doses. A general tonic treatment seems much 
more suitable—quinine, iron, and, in the chronic cases, arsenic. 

The local treatment is very important. The thermo-cautery may be usdd 
to allay the pain and reduce the swelling. In acute cases, fixation of the 
joints is very beneficial, and in the chronic forms, massage and passive motion. 
Good results follow in a lew cases the use qf the dry hot air. The surgical 
treatment off this affection, as carried out nowadays, is more satisfactory, and 
I have seen strikingly good effects from incision and irrigation. 

A vaccine treatment lias been introduced, and good results arc reported by 
Cole and others. 

XXXIII. TUBERCULOSIS. 


I. Gunf.iiai, Ktiologv ami Momtio Anvtomy. 


Definition. —An infective disea-c, caused by llm Ulus tuberculosis, the 
lesions of which are characterized by nodular bodies called tubercles or diffuse 
infiltrations of tuberculous tissue which undergo caseation or sclerosis and 
may finally ulcerate, or in sonic situations calcify. 

Etiology. —t. Zoological Distiiihi thin. —Tuberculosis is one of the most 
widespread of maladies. 

In cold-blooded animals it is rare, owing doubtless to temperature con¬ 
ditions unfavorable to the development of the bacillus. Among reptiles m 
confmemenL it is, however, occasionally seen (Sibley). In fowls it is nil 
extremely Abimon disease, but there arc differences in avian tuberculosis suf¬ 
ficient Jg^arrant its separation from the ordinary form. 

_jy$taiestie animals tulierculosis i^tvidelv but unevenly distributed, 
aoiijf ruminants, bovines are chiefly a(Tfi*‘d. in sheep the disease is very 
Jure. In pigs it is frequent in some parts of Hu rope. Horses are rarely 
attacked. Dogs and cats are not. prone to the disease, but cases are described 
in which infection of pet animals has taken place from phthisical mastn~ 
Amongjfhe semi-domestic animals, such ns the rabbit and guinea-pig. the dis¬ 
ease ujper natural conditions is rare, although these animals, particularly the 
are extremely susceptible to it when inoculated. Among apes and inon- 
the wild state, tuberculosis is unknown, but in confinement it is the 
Formidable disease with which they have to contend. 
r«e import*t etiological fact in connection with tuberculosis in animals 
he widesp|#d occurrence of the disease in bovines, from which class »e 
derive nearly* all the milk and a very large proportion of the meat used for 
food. 

2 . 
moat 
the 



mat, STtTiBTirfi.jQg.Tins Disease in Man. —Tuberculosis is the 
real scourge of the human race. It prevails more particularly i" 
cities and wherever the population is massed together, lnuift 
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Fisher estimates (1908) that the death-rate at present in the United States 
u 164 per 100,000 living, that the deaths in 1906 were 138,000, and that of 
.those alive at present 5,000,000 would die of the disease. In England and 
’ffiVales tile deaths due to tuberculous disease in 1903 were 58,107, 11.3 per cent 
Mthe total mortality. 

Wt Qaag,taplduil position has very little influence. The disease is perhaps 
prevalent in the temperate regions than in the tropics, *but altitude is a 
flore"potent factor than latitude; in the high regions of the Alps and Andes 
and in the central plateau of Mexico the death-rate from tuberculosis is 
«pr low. 

* Race. —The American Indians have a death-rate more than double that 
of the whites. The negroes in the Southern States also have an extraordi¬ 
narily high death-rate, particularly in the cities. The Irish, both at home 
and in the United State's, are mofe prone to the disease than other European 
races. The rate in Ireland has increased, and in America the mortality is 
double that of the next highest European race. The Italians in the large 
American cities show a very high death-rate. The Jews everywhere have a 
low mortality from consumption—about one-luilf that of Christians—which 
Fishberg attributes to their adaptation to city life for the past 2,000 years. 

The..Decrcase of Tuberculosis .—There has been everywhere a remarkable 
diminution in the death-rate from the disease. The United States Census 
Report shows a decrease of 9.4 per cent of the general death-rate in 1900 over 
1890, and a decrease of 22.1 per cent in the death-rate from consumption. 
The English reports also show a progressive decrease. It is more particularly 
in the larger cities that there has been the most striking fall in the mortality. 
This was well brought out for London bv Beevor’s careful study, while in 
New York between 1887 and 1902. a period of sixteen years, there has been 
a decrease in the total tuberculous death-rate of 40 per cent (Biggs). In 
Massachusetts the rate has declined from 3.901 per million inhabitants in 
1851 to 1.595 in 1902 (S. W. Abbott). . 

3. Bacillus Tuhkijci losis.—R egarded as coLtagious in olden‘time, and 
always in certain countries. Villcinin first placed the infective nature of tuber¬ 
culosis on a solid experimental basis. Cohnheim and Salomonsen confirmed 
his results. Finally, after years of work, came the isolation of the tubercle 
bacillus by Koch, who demonstrated its invariable assoeiation with the dis¬ 
ease. The investigations which hi 1 had previously made upon anthrax and 
experimental traumatic infections, by perfecting the methods of research, 
paved the way for this brilliant discovery. His preliminary article* and his 
more elaborate later work t should be carefully studied by nnv one who wishes 
to appreciate the value of scientific methods. It forms one of the most mas¬ 
terly demonstrations of modern medicine. Its thoroughness appears in the 
fl >ot that in the years which have elapsed since its appearance the innumerable 
workers on the subject have not, so far as I know, added a solitary essential 
fact, to those presented bv Koch. 

•liftrgfi ological.Chanit : t <■ rs .—The tubercle bacillus occurs usually as a short, 
fihe rod, often slightlv bent or curved, and has an average length of nearly 
tlio diameter of a ml lil<M)d-<*or|>us»*le (B to | /*) ; mon 1 tar tly i s lows 

* Berliner klinische Woelienwlirift. 1882. 

f Mitthcilungen a. il. k. Oesundheilsamte, Bd. 2. 
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lateral outgrowths or simple branches. When stained it often presente a 
beaded appearance, which some have attributed to the presence of spores. 

With the basic aniline dyes it stains slowly, except at the body .tempera¬ 
ture. but retains the dye after treatment with acids—a characteristic which 
it is now known to share with several other bacterial species—the bsnilbia 
lejwse, bacillus ainegwatis, thcigrasa.and dung bacilli of Moeller, and the hatter 

Modes of Growth. —It grows on blood-serum, glycerin-agar, "bouillon, or 
om-potato—most readily on the first. The cultures must be kept at blood-*'? 
Ijeat. They grow slowly, and do not appear until about the end of the second/ 
week. The colonies form thin, grayish-white, dry, scale-like or wrinkled 
masses on the surface of the culture medium. Successive inoculations may be 
made from the cultures, and at the end of an indefinite series material from 
one of them inoculated into a guinea-pig will produce tuberculosis. 

Variations. — (a) In Form. —-The small branching forms are found not 
infrequently in tuberculous lesions. More complex structures, resembling the 
Driisen of the actinomyces are describ'd, and involution forms are not 
uncommon, particularly the small, oval, or round deeply staining bodies known 
as Schrbn’s capsules. 

(6) Specific Varieties. —In 1901 Koch startled the scientific world with 
the statement that the bacillus of bovine tuberculosis did not cause human 
tuberculosis, and that the bacillus of human tuberculosis did not cause tuber¬ 
culosis in cattle. At the Washington Congress (1908) he admitted that they 
were not distinct species, but differed from each other in certain characteristics, 
which have turn pointed out by Theobald Smith. The researches of \on 
Behring, ltavenel, and the English Commission have shown that it is possible 
to cause tulierculosis in cattle with the bacillus from man ; and therff are many 
cases in man caused by accidental infection from cattle. Bacillus tuberculosis 
opium appears in more irregular forms and produces only local inflammatory 
processes in mammals. Possibly infection with it may sometimes occur in man. 

Comj mititm and Products. —Tubercle bacilli contain water, various pro- 
tcids, fats (to which the peculiar staining reaction is due), a carbohydrate 
resembling glycogen, cellulose, free and combined nucleic acid, and a.-h 
(P. A. Levene). Koch’s tuberculin is a proteid glycerin extract from the 
bacilli. 

Distribution of the Bacilli. —The bacilli are found in all tuberculous 
lesions; in some in great abundance, in others sparsely. They are particu¬ 
larly numerous in actively growing tubercles, but in the chronic processes of 
lymph-glands and of the joints they are scanty. When a tuberculous focus 
communicates with a vein or with lymph-vessels, the bacilli may be spread 
widely throughout the body. In old lesions they may not Ire found in the sec¬ 
tions, and the demonstration of the true nature may be possible only by culture 
or inoculation. They are present in the blood in many cases. Large amounts 
must be used for the cultures. Jousset has isolated them in 11 of 35 cases of 
tuberculosis. 

The Bacilli outside the Body. —Patients with advanced pulmonary tuber¬ 
culosis throw off in the expectoration countless millions of the bacilli daily. 
From a patient with moderately advanced disease, the amount of whose 
toration was from 70 to 130 ec. daily, Nuttall estimated that there were in 
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siifteen counts, between January 10th and March 1st, from one and a half 
to four and a third billions of bacilli thrown off in the twenty-four hours. 
'iTheee figures emphasize the danger associated with phthisical sputa unless 
most carefully dealt with. When expectorated and allowed to dry, the sputum 
rapidly becomes dust, and is' distributed far and wide. Cornet collected the 
dust from the walls and bedsteads of various localities, and determined its 
virulence or innocuousness by inoculation into susceptible animals. Material 
’was. gathered from 21 wards of 7 hospitals, 3 asylums, 2 prisons, from the sur¬ 
roundings of G2 phthisical patients in private practice, and from 29 other 
localities in which tuberculous patients were only transient frequenters (out¬ 
patient departments, streets, etc.). Of 118 dust samples from hospital wards 
or the rooms of phthisical patients, 40 were infective and produced tubercu¬ 
losis. Negative results were obtained with the 29 dust samples from the 
localities occasionally occupied by consumptives. Virulent bacilli were ob¬ 
tained from tin* dust of the walls of 15 out of 21 medical wards. It is inter¬ 
esting to note that in 2 wards with many phthisical patients the results were 
negative, indicating that the dust in such regions is not necessarily infective. 
The infectiousness of the dust of the medical and surgical divisions of a hos¬ 
pital is in the proportion of 70.0 to 12.5. In a room in which a tuberculous 
woman had lived the flast from the wall in the neighborhood of the bed was 
infective six weeks after her death. No bacilli were found in the dust of an 
inhalation-chamber for consumptives. The experiments of Straws at the 
Charite Hospital. Paris, are important. In the nostrils of 29 assistants, 
nurses, and ward-tenders ho placed plugs of cotton-wool to collect the dust 
of the wards. In 9 of the 29 cases these contained tubercle bacilli and proved 
infective to animals. The question of the increase of tuberculosis among the 
permanent residents of health resorts frequented by consumptives is one of 
great interest. Gardiner has studied the problem at Colorado Springs, in 
which for twenty years tuberculous patients have been living, and he finds 
the nurifber of cases of tuberculosis originating in the city to be very small. 

Pseudo-tuberculosis. —While lesions resembling the nodules of tuberculosis, 
but due to a variety of bacteria, protozoa, and nematodes, are not uncom¬ 
mon in animals, pseudo-tuberculous processes are very rare in haman beings. 
Flcxner has described, under the name pseudo-tuberculosis hominis slrepto- 
thrira, a condition in human beings in which the lungs presented the appear¬ 
ance of a caseous pneumonia and numerous tubercle-like nodules existed in 
the peritonaeum. 'Pile micro-organism found in the lesions was a strepto- 
thrix, which differed greatly from the known forms of the bacillus tuberculosis 
and streptothrix nctinomyces. 

4. Modes of Infection*.—( a) Hereditary Transmission .—The possible 
methods of transmission of the germ in direct inheritance are three—trans¬ 
mission by the sperm, transmission by the ovum, and transmission through 
the blood by means of the placenta. 

There is no clinical evidence to support the view that direct transmission 
can occur through the sperm. In order that the disease could be transmitted 
hy the spernt it would be necessary that the tubercle bacilli should lodge in 
the individual spermatozoon which fecundates the ovum. The chances that 
Weh a thing could occur arc extremely small, looking at the subject from 
* numerical point of view, although wc know that tubercle bacilli do occa- 
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sionally exist in the semen; they become still smaller whan wo consider that 
the spermatozoon is made up of nuclear material, which the tubercle bacilluB 
is never known to attack. Experimentation is all opposed to sperm transmis¬ 
sion, the work of Gartner and others showing that the young of healthy 
female rabbits impregnated by tuberculous males arc never tuberculous, even 
though the females themselves often contract the disease. 

The possibility of transmission by the ovum must be accepted. Baum- 
garten has in one instance been able to detect the tubercle bacillus in the 
ovum of a female rabbit which ho had artificially fecundated with tubercu¬ 
lous semen. The work of Pasteur on pebrinc has shown the possibility of this 
form of transmission in the lower forms, though the question as to what etfect 
such inoculation would have upon the human ovum can not of course be 
answered. 

Probably the almost constant method of transmission in congenital tuber¬ 
culosis is through the blood current, the tubercle bacilli penetrating by way 
of the placenta. Certain authors hold that in these cases the placenta itself 
is invariably the seat of tuberculosis, and tubercles, indeed, have been demon¬ 
strated in several cases; but there are undoubted instances in which, with an 
apparently sound placenta, both the placental blood anil the foetal organs 
contained tubercle bacilli, notwithstanding the fact that the organs also 
appeared normal. 

Possible Latency of the Tubercle Germs. —Baumgarten and his followers 
assume that the tubercle bacilli can lie latent in the tissues and subsequently 
develop when, for some reason or other, the individual resistance is lowered. 
He likens such cases of latent tuberculosis to the late hereditary forms of 
syphilis, and explains the lack of development of the germs by the greater 
resisting power of the tissues of children. Baumgarten bases his belief in 
germ transmission upon two main factors—the great frequency of the disease 
in early life and the localization of tuberculous lesions in children, 

The mortality from tuberculosis in the first years of life is relatifmy high. 
Of 2,576 autopsies made on children, 27.8 per cent who died in the first year 
were tuberculous (Botz). Of 182 autopsies on children one year or under. 17 
were tuberculous (Comby). The localization of tuberculous lesions in chil¬ 
dren in the bones or joints is very common, Cnopp’s statistics showing that 
out of 298 tuberculous children of from a few days to twelve years of age, 147 
had bone or joint tuberculosis, and only 8 of these showed evidence of vis¬ 
ceral disease. Baumgarten is of the opinion that the accidental conveyance 
of tubercle bacilli to these points would not account for such a large pr<>|>or- 
tion of cases, and expresses the view that the bacilli have been present since 
birth and have developed when favorable conditions offered. The evidence in 
favor of Baumgarten’s view is both clinical and experimental. 

The clinical evidence exists in the form of undoubted cases of congenital 
tuberculosis. Warthin and Cowie in a recent study conclude that there are 
only five undoubted cases. A large proportion of those reported are doubtful, 
as the diagnosis rested on anatomical appearances without the detection of 
the bacilli. 

A number of laboratory workers have been able to show that congenital 
tuberculosis can be produced experimentally, the most prominent of these 
being Gartner, who was able to causa^fierculosis in young mice by ixncu- 
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lating the mother vyith tuberculosis, into eitlier the peritoneal cavity or tlie 
blood stream. Maffucci showed that after injecting eggs with avian tubercu¬ 
losis the disease may remain latent in the chick for weeks or even months. 

Against Baumgarten’s theory are the facts that the percentage of cases of 
congenital tuberculosis is extremely small, and that in the great majority of 
& instances the organs of foetuses born of tuberculous mothers give negative 
’i results when inoculated into guinea-pigs. 

.. The statistics of pulmonary tuberculosis with reference to hereditary trans¬ 
mission have been put on a new basis by the studies of Karl Pearson. For¬ 
merly, the disease itself was believed to be transmitted, but we know now 
that this is most exceptional. Tt is another matter with the soil—is there a 
special disposition of tissue favorable to the development of the more or less 
ubiquitous germ? On this point Pearson concludes from his researches (Sta¬ 
tistics of Pulmonary Tuberculosis, Duhm & Co., London, 1907) that “the 
diathesis of pulmonary tuberculosis is certainly inherited, and the intensity 
of the inheritance is sensibly the same as that of any normal physical char¬ 
acter yet investigated in man. Infection probably plays a necessary part, 
but in the artisan classes of the urban populations of this country (England) 
it is doubtful if their members can escape the risks of infection, except by 
the absence of diathesis—i. e., the inheritance of what amounts to a counter¬ 
disposition.” Another point of interest brought out by Pearson is that whether 
we deal with all tuberculosis stocks or only with those having no parental 
history, the elder children, particularly the first and second, are subject to 
tuberculosis at a much higher rate than the younger members—“ if this special 
incidence in the earlier bom be found to be true of other forms of patholog¬ 
ical inheritance, we have a very serious factor of national deterioration intro¬ 
duced by the growing limitations of the family.” 

While the demonstration of the contagiousness of tuberculosis has in some 
quartera^tensified the dread with which the disease is regarded, the terrible 
Ale of Hweditary transmission has been in great part abolished, to the great 
gain of suffering humanity. 

(6) Inoculation .—The infective nature of tuberculosis was first demon¬ 
strated by Yillcmin, who showed conclusively in 1865 that it couM be trans¬ 
mitted to animals by inoculation. The beautiful experiments of Cohnheim 
ami Salomonsen, who produced tuberculosis in the eyes of guinea-pigs and 
rabbits by inoculating fresh tubercle into the anterior chamber, confirmed and 
extended Villemin's original observations and paved the wav' for the reception 
of Koch’s announcement. It is now universally conceded that only tubercu¬ 
lous matter can produce, when inoculated, tuberculosis. In man tuberculosis 
is not often transmitted by inoculation, and when it does occur the disease 
usually remains local. This mode of infection is seen in persons whose occu¬ 
pation brings them in contact with dead bodies or animal products. Deipon- 
dTutors of morbid anatomy, butchers, and handlers of hides are subject to a 
local tubercle of the skin, which forms a reddened mass of granulation tissue, 
capping the dorsal surface of the hand or finger. This is the so-called 
post-mortem wart, the verruca necrogenica of Wilks. The demonstration of 
Its nature is shown by the presence of tubercle bacilli, and by inoculation 
experiments in animals. 

The statement that Laenncc co&gfceted phthisis from this source is prob- 
20 



ably false, since he did not die until twenty years after the inoculation and 
in the interval presented no manifestations. The possibility, however, of gen¬ 
eral infection must be borne in mind. Gerber reports that after accidental 
inoculation in the hand from a case of phthisis he had for months a “ Leichen- 
tubercle,” which was excised. Shortly afterward the lymph-glands of the 
■axilla became enlarged and painful, and when removed showed characteristic 
tuberculous changes, with bacilli. 

In the performance of the rite of circumcision children have been acci¬ 
dentally inoculated. Infection in these eases is probably always associated 
with disease in the operator, and occurs in connection with the habit of cleans¬ 
ing the wound by suction. 

Other means of inoculation have been described: as the wearing of ear¬ 
rings, washing the clothes of phthisical patients, the bite of a tuberculous 
subject, or inoculation from a cut by a broken spit-glass of a consumptive; and 
Czerny has reported two cases of infection by transplantation of skin. 

It has been urged by the opponents of vaccination that tuberculosis, as 
well as syphilis, may be thus conveyed, but of this there is no evidence. 
Lymph of revaccinated consumptives is non-infective. Lupus has originated 
at the site of vaccination in a few cases (C. Fox, Graham Little). It may 
be said, on the whole, that inoculation in man plays a trifling role in the 
transmission of tuberculosis. 

(c) Infection by Inhalation .—A belief in the contagiousness of pulmo¬ 
nary tuberculosis has existed from the days of the early Greek physicians, 
and has persisted among the Latin races. The investigations of Cornet afford 
conclusive proof that the dust of a room or other locality frequented In¬ 
patients with pulmonary tuberculosis is infective. The bacilli are attached 
to fine particles of dust and in this way gain entrance to the system through 
the lungs. 

Fliigge denies that the bacillus-containing dust is the dangerous clement 
in infection. Experimentally he has only succeeded in producing the disease 
when there is some lesion in the respiratory tract, lie thinks that the danger 
of infection by the dry sputum is very improbable. On the other hand, ho 
thinks that the infection is chiefly conveyed by the free, finely divided par¬ 
ticles of sputum produced in the act of coughing, and that these tiny frag¬ 
ments are suspended in the atmosphere. Those who cough very much and 
with the mouth open are most liable to infect the surrounding air. 

It is well remarked by Cornet, “The consumptive in himself is almost 
harmless, and only becomes harmful through bad habits.” It has been fully 
shown that the expired air of consumptives is not infective. The virus is 
only contained in the sputum, which when dry is widely disseminated in the 
form of dust, and constitutes the great medium for the transmission of Hie 
disease. 

Among the points urged in favor of this mode of infection are: 

(1) Primary tuberculous lesions are in a majority of all cases connected 
with the respiratory system. The frequency with which foci are met, with 
in the lungs and in the bronchial glands is extraordinary, and the statistics 
of the Paris morgue show that a considerable proportion of all persons dying 
of accident or by suicide present evidences of the disease in these parts. The 
post-mortem statistics of hospitals sho^| the same wide-spread prevalence of 
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infection through the air-passages. Biggs reports that" more than 60 per cent 
'of his post mortcms showed lesions of pulmonary tuberculosis. In 125 autop¬ 
sies at the Foundling Hospital, New York, the bronchial glands were tuber¬ 
culous in every case. In adults the bronchial glands may be infected and the 
individual remain in good health.- H. P. Loomis found in 8 of 30 cases in 
which there were no signs of old or recent tuberculous lesionj that the bron> 
chial glands were infective to rabbits. 

(2) The greater prevalence of tuberculosis in institutions in which the 
residents are confined and restricted in the matter of fresh air and a free 
open life—conditions which would favor, on the one hand, the presence of the 
bacilli in the atmosphere, and, on the other, lower the vital resistance of the 
individual. The investigations of Cornet upon the death-rate from consump¬ 
tion among certain religious orders denoted to nursing give some striking 
facts in illustration of this. In a review of 38 cloisters, embracing the aver¬ 
age number of 4,028 residents, among 2.099 deaths in the course of twenty- 
five years, 1,320 (62.88 per cent) were from tuberculosis. In some cloisters 
more than three-fourths of the deaths are from this disease, and the mortal¬ 
ity in all the residents, up to the fortieth year, is greatly above the average, 
the increase being dne entirely to the prevalence of tuberculosis. It has been 
stated that nurses are not more prone to the disease than other individuals, but 
Cornet says that of 100 nurses deceased. 03 died of tuberculosis. The more 
perfect the prophylaxis and hygienic arrangements of an asylum or institu¬ 
tion, the lower the death-rate from tuberculosis. The mortality in prisons 
has been shown by Baer to be four times as great as outside. The death-rate 
from phthisis is estimated at 15 per cent of the total mortality, while in 
prisons it constitutes from 40 to 50 per cent, and in some countries, as Austria, 
over 60 per cent. Flick has studied the distribution of the deaths from 
tuberculosis in a single city ward in Philadelphia for twenty-five years. His 
researches go far to show that it is a house disease. About 33 per-cent of 
infected houses have had more than one ease. Less than one-third of the 
houses of the ward became infected with tuberculosis during the twenty-five 
years prior to 1888. Yet more than one-lmlf of the deaths from this disease 
during the year 1888 occurred in those infected houses. There arc, however, 
opposing facts. The statistics of the Brompton Consumption Hospital show 
that doctors, nurses, and attendants are rarely attacked. Dettweiler claims 
that no case of tuberculosis has been contracted among his nurses or attend¬ 
ants at Falkenstein. On the other hand, in the Paris hospitals tuberculosis 
decimates the attendants. 

(3) Special danger is believed to exist when the contact is very intimate, 
as between man and wife. Until recently nearly all writers have held that 
under these circumstances the husband or wife is much more likely subse- 
<|Uontly to die of tuberculosis. Upon the figures of the late Ernest Pope, of 
Saranac, Karl Pearson bases the following conclusions: (a) There is some sen- 
sible but slight infection between married couples; (5) this is largely obscured 
°r forestalled by the fact of infection from outside sources; (e) the liability 
to the infection depends on the presence of the necessary diathesis; (rf) nssorta- 
tive mating probably accounts for at least two-thirds, and infective action not 
more than one-third of the whole correlation observed in these cases. There 
are cases in which this source of infection seems to play an important r61e. 
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(d) Infection by Ingestion .—The work of the past few years has shown 
that we have taken too restricted a view in supposing infection in tubercu¬ 
losis to be chiefly through the lungs. There are two other channels, the ton¬ 
sils and the intestines, both of great importance. 

Tonsillar Infection .—The frequency o£ involvement of these glands has*, 
been shown by Schlenker, Arthur Iaitham, and Walsham. The bacilli pass* 
to the glands ot the neck and of the mediastinum, and reach the circulation 
through the lymph-channels. Or an infected bronchial gland becomes adher-' 
ent to a branch of the pulmonary artery; if a large number of bacilli escape, 
miliaiy tuberculosis follows; if only a small number, they reach the lungs, 
at the apices of which they lind conditions suitable for their growth. Through 
this tonsillar-cervical route bacilli may gain entrance without causing local 
disease at the portal of entry. It is a common method of infection in chil¬ 
dren, causing the “ scrofulous ” glands of the neck. 

Intestinal Infection .—Behring announced in 19011 that pulmonary tuber¬ 
culosis could be induced through intestinal infection, and he further main¬ 
tained that milk fed to infants was the chief cause of consumption in adults, 
the infection remaining latent. Behring's first contention was supported by 
Itavenel and others, who produced pulmonary tuberculosis in animals by feed¬ 
ing experiments, and it was demonstrated that the intestinal surface itself 
might remain intact. This does away with the objection raised by Koch 
that if infection through the milk of tuberculous cattle were common, primary 
intestinal tuberculosis should be more frequent, whereas in ten years among 
3,104 cases of tuberculosis in children then*were only 16 of primary bowel 
infection. Recent experiments have shown in a striking manner how the 
lungs act as filters for particles absorbed from the intestines. Yansteenberghc 
and Grysez have produced anthracosis of the lungs by introducing china-ink 
emulsion directly into the stomach (see Anthracosis, p. 631). They found 
a remarkable difference in young and adult guinea-pigs, in the former the 
carbon particles were filtered out by the mesenteric glands, while the lungs 
remained free; in the latter the glands were unaffected, but the lungs were 
carbonized. Calmette and Guerin, repeating the experiments of Ilavenel with 
hummed technique, have shown how easily the lungs may be infected through 
the intestinal' route without leaving the slightest trace of discos* of the bowel 
"itself. Behring’s view of the importance of infection through the intestinal 
route lias thus received the strongest support, and many go so far as to main¬ 
tain that a majority of all cases of phthisis originate in this manner. The 
truth is that this ubiquitous bacillus is not particular, and gains entrance 
through many portals—throat, lungs, and intestines. The important matter 
for the individual is the nature of the soil on which it falls. 

Qijoods, milk alone is a common source of infection, particularly in the 
large cities. In New York, Hess found tubercle bacilli in 16 per cent of 
107 specimens! The ordinary commercial pasteurization does not kill them- 

The flesh of tuberculous animals is rarely dangerous. 

5. Conditions Influencing Infection. — (a) General .—Environment is 
an all-important predisposing factor. Dwellers in cities are much more pi' 01 "' 
to the disease than residents of the country. Not only is the liability to infec¬ 
tion very much greater, but the conditions of life are such that the powers 
of resistance are apt to be weakened. As already stated, sunlight is one o 
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the most powerful agents in destroying the tubercle bacillus, so that in im¬ 
perfectly ventilated dwellings and workshops, and in residences in close, dark 
alleys, and in tenement houses the liability to infection is very much increased. 
The influence of environment was never better demonstrated than in the now 
well-known experiment of Trudeau, who found that rabbits inoculated with 
tuberculosis if confined in a dark, damp place without sunlight and fresh air 
rapidly succumbed, while others treated in the same way, but allowed to run 
wild, either recovered or showed very slight lesions. The occupants of 
prisons, asylums, and poorhouses, too often, indeed, in barracks and large 
workshops, are in the position of Trudeau’s rabbits in the cellar, and under 
conditions most favorable to foster the development of the bacilli which may 
have lodged in their tissues. The frequent respiration of air already breathed, 
upon which MacCormac of Belfast laid so much stress, appears to render the 
lungs less capable of resisting infection. 

The observations of Henry J. Bowditeh in this country and of Buchanan 
in England show that the disease prevails more widely in the wet, ill-drained 
districts—an increase which is associated with heightened vulnerability and 
greater liability to catarrhal a flections of all kinds. Gordon of Exeter has 
shown that the mortality is high in regions exposed to strong rainy winds. 
The influence of the dwelling has been already referred to in connection with 
Flick’s work. Xo single condition is of greater importance than that which 
relates to the proper arrangement and ventilation of the dwelling house. 

(6) Individual Predisposition .—The fathers of medicine, more particu¬ 
larly Hippocrates, Aretams, andPGalen, laid great stress upon the bodily con¬ 
formation of those prone to consumption. A great deal was written on the 
so-called habitus phtliisicm, which Hippocrates described in the following 
terms: 1‘ I'he form of body peculiar to subjects of phthisical complaints was 
the smooth, the whitish, that resembling the lentil; the reddish, the blue-eyed, 
the leuco-phlcgmatic; and that with the scapulas having the appearance of 
wings.” Undoubtedly the long, narrow, flat chest with depressed sternum is 
commonly enough seen in tuberculous patients, but there are only too many 
individuals with perfectly well-shaped chests who fall victims annually to 
the disease. The tuberculous or scrofulous diathesis, upon which formerly 
so much stress was laid, is now regarded simply as an indication of a type 
of conformation in which the tissues are more vulnerable and less capable of 
resisting infection. Beneke’s investigations on the viscera of phthisical 
patients indicate that the heart is relatively small, the arteries proportionately 
narrow, and the pulmonary artery relatively wider than the aorta. He sug¬ 
gests that this may lead to increase in the intrapulmonary blood pressure, 
and so favor catarrhal processes. The lung volume he found relatively greater 
in those affected with tuberculosis. A study of the composite portraiture of 
pulmonary tuberculosis has been made by Galton and Mahomed. In 442 
patients they separated two types of face—one ovoid and narrow, the other 
broad and coarse-featured. This corresponds in an interesting way to the 
'bathetic states formerly recognized—namely, the tuberculous, with thin skin, 
bright ey&f, oval face, and long, thin bones; and the scrofulous, with thick 
bps and nose_, opaque skin, large, thick bones, and heavy figure. These con¬ 
ditions, on which so much stress was formerly laid, indicate, as Fagg*’ tates, 
n °thing more than delicacy of constitution, incomplete growth, and imperfect 
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development. Sir A. E. Wright has shown tlmt the natural protective ele¬ 
ments, the opsonins, of the blood arc low in tuberculous patients, whose phago*/| 
cytic index is also \cry much below the normal standard. vi; 

(< ) lnfiumco of-Aye. —No ago isexempt. The disease is met with id? 
the suckling and in the octogenarian. Pulpmnnry ipi'iflr 

frequently, ns stated by Hippocrates, from the eighteenth fi^the thirtydlftl/' 
year. From ihJ fifth to the tenth year individuals are less prone to the dis¬ 
ease. Barhier and Bondin have studied the frequency of tuberculosis 

in children up to the fifteenth year in the l’aris Hospitals. Of 1,361, 306 
dtirete tuberculous, 31 per cent. At different ages different organs arc more 
’ prone to balnvolvcd. • During the first decade the hones, meninges, and lymph- 
glands are more frequently affected than at subsequent periods. 

(d) Sex. —The influence of sex is very slight. Women are perhaps some¬ 
what more frequently attacked than men,, possibly from the fact that in a 
more sedentary, indoor life they are more liable to infection. Pregnancy and 
lactation also are two conditions which are apf to lower, perhaps, the resistance 
of the organism. 

(e) Race. —(Sec page 285.) 

(/) Influence of Occupation. —The characteristics of an employment 
which tends to make tuberculosis unusually prevalent may be thus summa¬ 
rized: a low rate of wage, unsanitary surroundings, exposure to dust, excessive 
physical exertion, close confinement indoors, exposure to excessive heat, temp¬ 
tations to intemperance, with long and irregular hours (L. Brandt). 

(g) Certain local conditions influence infection, among which the follow¬ 
ing are the most important: 

The influence of catarrh of the respiratory passages in pulmonary tuber¬ 
culosis is well recognized. IIow often is a neglected cold blamed as the 
starting-point of the disease! It seems to act by lowering the resistance and 
favoring the conditions which enable the bacilli either to enter the system or, 
when onee in it, to grow. The liability of children to lymphatic tuberculosis 
is probably associated with the common catarrhal processes in the tonsils, 
throat, nnd bronchi. 

Certain <of the specific fevers predispose to tuliereulosis, among which 
measles and whooping-cough stand pre-eminent. They are often associated 
with a bronchial catarrh. In some of the cases it is probably not ft fredi 
infection which follows, but the blazing of n smouldering fire. Typjiojd fever, 
influenza, variola, and syphilis are all believed to favor the occurrence of the 
disease. Diabetes, as is well known, very often terminates in pulmonary 
tuberculosis, particularly in young persons. 

Chronic heart-disease, arterio-sclerosis, aneurism of the aorta, forms of 
chronic nephritis, cirrhosis of the liver, and the various forms of cerebro¬ 
spinal sclerosis, all are conditions which favor infection. It is remarkable 
in how many of the subjects of these disorders in general hospital practice the 
fatal event is a terminal acute tuberculosis, most frequently of the serous 
membranes. Subjects of congenital or acquired contraction of the orifice of 
the pulmonary artery usually die of tuberculosis. On the other hand, mitral 
v alvo dise ase, particularly stenosis, is stated to antagonize the disease (J- E- 
Graham). In children catarrhql. mUera-colitis probably favors the origin of 
tabe&mesentcrica. 
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The influence of haemoptysis and pleurisy will be referred to later. 

Txauma. —The relation of injury to tuberculosis is well known. A blow 
upon the chest may cause a pulmonary or pleural tuberculosis; injury to 
thejmee, a tuberculous arthritis; a- blow on the head, tuberculous meningitis. 
Probably in that cases the injured part is for a time a locus minoris rcsisten- 
tice, and if bagflp are present they may receive a stimulus to growth or under 
the altered conditions become capable of multiplying. Thd whole question 
is very fully discussed by Stem in his work on the relation of internal disease 
to injury. The relation of surgical intervention in local tuberculosis to the 
generalization of the disease is important. An existing lesion may be aggra¬ 
vated, and fresh local lesions muy appear, and, most serious of all) acute mil¬ 
iary tuberculosis may follow. 

General Morbid Anatomy and Histology of Tuberoulous lesions.— (1) 

Distribution of this Tubercles in the Body. —The organs of the body aro 
variously affected by tuberculosis. In adults, the lungs may bo regarded as 
the scat of election; in children, the lymph-glands, bones, and joints. In 
1,000 autopsies there were 275 cases with tuberculous lesions. With but two 
or three exceptions the lungs were affected. The distribution in the other 
organs was as follows: Pericardium, 7; peritonamm, 36; brain, 31; spleen, 23; 
liver, 12; kidneys, 32; intestines, 65; heart, 4; and generative organs, 8. 

The tuberculosis which comes under the care of the surgeon has a differ¬ 
ent distribution, as shown by the following figures from the Wurzburg clinic. 
Among 8,873 patients, 1,287 were tuberculous, with the following distribu¬ 
tion of lesions: Bones and joints. 1,037; lymph-glands, 196; skin and con¬ 
nective tissues, 77; mucous membranes, 10; genito-urinary organs, 20. 

(2) The Chances produced by the Tubercle Bacilli. 

(a) The Modular Tubercle. —The body which we term a “tubercle” pre¬ 
sents in its early formation nothing distinctive or peculiar, either in its com¬ 
ponents or in their arrangement. Identical structures are produced by other 
parasites, such as the act inoniyces, and by the strongylus in the lungs of sheep. 

The researches of Baumgarten have enabled us to follow in detail the evo¬ 
lution of a tubercle. 

(a) The multiplication of the tubercle bacilli, which is rapid and is ac¬ 
companied by their dissemination in the surrounding tissues partly by growth, 
partly in the lymph currents. 

09) The multiplication of the fixed cells, especially those of connective 
tissue and the endothelium of the capillaries, and the gradual production from 
them of rounded, euboidal, or polygonal bodies with vesicular nuclei—the epi¬ 
thelioid cells —inside some of which the bacilli are soon seen. 

(y) From the vessels of the infected focus, leucocytes, chiefly polynuclear, 
migrate in numbers and accumulate about the focus of infection. They do 
not survive. Many undergo rapid destruction. Later, as the little tuber¬ 
cle groym, tha louaacyt-m are chiefly of t ha. mononuclear variety (lymphocytes), 
which do not undergo the rapid degeneration of the polynuclear forms. 

(8) A reticulum of fibres is formed by the fibrillation and rarefaction 
of the connective-tissue matrix. This is most apparent, as a rule, at the 
margin of the growth. 

(«) In some, Imt not. all, tul>e ivies giant cells are formed hv an increase 
in tlie protoplasm and in the nuclei of an individual cell, or possibly by the 
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fusion of several cells. The giant cells seem to be in inverse ratio, to the 
number and virulence of the bacilli. In lupus, foint inWt»y|ijwH« and 
I ons gland s, in which thaJaacilli are scanty, the giant, cells are uumerm i 
while in miliary tubercles and all lesions in which the bacilli are abundant t 
gi ant cells are few in nnmhttr 

The bacilli then cause, in the first place, a proliferation of the fixed 
ments, with the production of epithelioid and giant cells; and, secondly,I 
inflammatory reaction, associated with exudation of leucocytes. How far 
leucocytes attack and destroy the bacilli has not been definitely settled-^! 
Metschnikoff claiming, Baumgarten denying, an active phagocytosis, J ' ' J 

(3) The Degeneration of Tubercle. — (a) Caseation .—At the central 
part of the growth, owing to the direct action of the bacilli or their produftts, 
a process of coagulation necrosis goes on in the cells, which lose their outline, 
become irregular, no longer take stains, and are finally converted into a 
homogeneous, structureless substance. Proceeding from the centre outward, 
the tubercle may be gradually converted into, a yellowish-gray body; in which, 
however, the bacilli are still abundant. No blood-vessels are found in them; 
Aggregated together these form the cheesy masses so common in tuberculosis, 
which may undergo softening, fibroid limitation (encapsulation), or calci¬ 
fication. 


(6) Sclerosis. —With the necrosis of the cell elements at the centre of the 
tubercle, hyaline transformation proceeds, together with great increase in the 
fibroid elements; so that the tubercle is converted into a firm, hard structure. 
Often the change is rather of a fibro-caseous nature; but the sclerosis pre¬ 
dominates. In some situations, as in the peritomeum, this seems to be the 
natural transformation of tubercle, and it is by no means rare in the lungs. 

In all tubercles two processes go on: the one—caseation—destructive and 
dangerous; and the other—sclerosis—conservative and healing. The ulti¬ 
mate result in a given case depends upon the capabilities of the body to restrict 
and limit tpe growth of the bacilli. There are tissue-soils in which the bacilli 
are, in all probability, killed at once— the seed has fallen by the wayside. 
There are others in which a lodgment is gained and more or less damage done, 
but-finally Jhe day is with the conservative, protecting forces— the seed lias 
fatten upon stony ground. Thirdly, there are tissue-soils in which the bacilli 
grow luxuriantly, caseation and softening, not limitation and sclerosis, prevail, 
and the day is with the invaders— the seed has fallen upon good ground. 

The action of the bacilli injected directly into the blood-vessels illustrates 
many points in the histology and pathology of tuberculosis. If into the vein 
of a rabbit a pure culture of the bacilli is injected, the microbes accumulate 
chiefly in the liver and spleen. The animal dies usually within two weeks, 
and the organs apparently show no trace of tubercles. Microscopically, in 
both spleen and liver the young tubercles in process of formation arc very 
numerous, and karyokinesis is going on in the liver-cells. After an injection 
-of a more dilute culture, or one whose virulence has been mitigated by age, 
instead of dying within a fortnight the animal survives for five or six weeks, 
by which time the tubercles are apparent in the spleen and liver, and often 
in the other organs. 

(4) The diffused Inflammatory Tubercle. —This is most frequently 
seen in the lungs. Only a great master like Virchow could have won the pro- 



TUBERCULOSIS. 


297 


rfession.from a belief in the unity of phthisis, which the genius of Laonnec had 
jjrm Anatomical gl-ound, announced. Here and there a teacher, as Wilson Fox, 
Jg-otested, but the heresy prevailed, and we repeated the striking aphorism of 
sjiemeyer, “ The greatest evil which can happen to a consumptive is that he 
j Pm iiTd hecoma tuberculous.” It was thought that the products of any simple 
nfiammation might become caseous, and that ordinary catarrhal pneumonia 
terminated in phthisis. It was peculiarly fitting that from Germany, in which 
fhe (fualistic heresy arose, the truth of Laennec’s views should receive incon¬ 
testable proof, in the demonstration by Koch of the etiological unity of all the 
\VapoU8 processes known as tuberculous and scrofulous. 

Infiltrated tubercle results from the fusion of many small foci of infec¬ 
tion—so small indeed that they may not bo visible to the naked eye, but which 
histologically are seen to be composed of scattered centres, surrounded by areas 
in which the air-cells are filled with the products of exudation and of the 
proliferation of the alveolar epithelium. Under the influence of the bacilli, 
caseatioft takes place, usually in small groups of lobules, occasionally in an 
entire lobe, or even the greater part of a lung. In the early stage of the 
process, the tissue has a gray gelatinous appearance, the gray infiltration of 
Laennec. The alveoli contain a sero-fibrinous fluid with cells, and the septa 
are also infiltrated. These cells accumulate and undergo coagulation necrosis, 
forming areas of caseation, the infiltration tuberculeuse jaune of Laennec, 
the scrofulous or cheesy pneumonia of later writers. There may also be a 
diffuse infiltration and caseation without any special foci, a wide-spread tuber¬ 
culous pneumonia induced by the bacilli. 

After all, the two processes are identical. As Baumgarten states: “ There 
is no well-marked difference between miliary tubercle and chronic caseous 
pneumonia. Speaking histologically, miliary tuberculosis is nothing else than 
. a chronic caseous miliary pneumonia, and chronic caseous pneumonia is noth¬ 
ing but a tuberculosis of the lungs.” 

(5) Secondary Inflammatory Processes. —(a) The irritation caused 
by the bacilli invariably produces an inflammation which may, as h£s been 
described, be limited to exudation of leucocytes and serum, but may "j&so be 
much more extensive, and which varies with varying conditions. W^’ifind, 
for example, about the smaller tubercles in the lungs, pneumonia—either 
catarrhal or fibrinous, proliferation of the connective-tissue elements in the 
septa (which also become infiltrated with round cells), and changes in the 
blood and lymph-vessels. 

(b) In processes of minor intensity the inflammation is of the slow reac¬ 
tive nature, which results in the production of a cicatricial connective tissue 
which limits and restricts the development of the tubercles and is the essential 
conservative clement in the disease. It is to be remembered that in chronic 
pulmonary tuberculosis much of the fibroid tissue which is present is not in 
any way associated with the action of the bacilli. 

(c) Suppuration. Do the bacilli themselves induce suppuration? In 
so-called cold tuberculous abscess the material is not histologically pus, but 
a debris consisting of broken-down cells and cheesy material. It is moreover 
sterihv-that is, does not contain the usual pus organisms. The products of 
the tubercle bacilli are probably able to induce suppuration, as in joint and 
bone tn\jercnlosis pus is frequently produced, although this may be due to a 
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mixed infection. Koch states that the “ tuberculin ” is one of the best agents 
for the production of experimental suppuration. In tuberculosis of the lungs 
the suppuration is largely the result of an infection with pus organisms. 

II. Acute Miliary Tuberculosis. 

The modem knowledge of this remarkable form dates froH|ihe statement 
of Buhl (1856), that miliary tuberculosis is’a specific infection^pendent on 
the presence in the body of an uneneapsulatod yellow tubercle, or a tubercu- 
, lous cavity in the lung; and that it tears the same relation to the primary lesion 
as pyaemia does to a focus of suppuration. 

Carl Weigert established the truth of this brilliant conception by demon¬ 
strating the association of miliary tuberculosis with tuberculosis of the blood- 
vasggls. There are two groups of vessel tubercle—the tuberculous periangitis 
in which there is invasion of the adventitia, and the endangitis in which the 
tubercles start in the intima. The parts most frequently alTecte^are the 
pulmonary veins and the thoracic duct, less often the jugular vein, the supra¬ 
renal and the vena cava superior, and the sinuses of the dura mater, the aorta, 
and the endocardium. To the branches of the pulmonary veins it is not 
uncommon to find caseous glands adherent, penetrating the walls and show¬ 
ing a growth of miliary tubercles in the intima. A special interest belongs 
to tuberculosis of the thoracic duet, first accurately described and thoroughly 
studied by Sir Astley Cooper. Benda in a series of 19 cases of vessel tuber¬ 
culosis found in many instances an enormous number of bacilli, particularly 
.in the caseous tubercles of the thoracic duct. 

Access of the bacilli to the blood may take place by the perforation of an 
extra-vascular caseous mass into the lumen, or by the softening and ulcera¬ 
tion of a focus of tuberculous endangitis. The bacilli do not increase in the 
blood, but settle in the different organs, producing a generalized tuberculosis, 
of which Weigert recognizes three types or grades: I. The acute general mil¬ 
iary tuberculosis, in which the various organs of the body are stuffed with 
m'iliary'and submiliary nodules. II. A second form characterized by a small 
number of tubercles in one or many organs. Ilf. The occurrence of numer¬ 
ous tuberculous foci widely spread throughout the body, but in a more chronic 
form; the tutereles are larger and many are caseous. It is the chronic gen¬ 
eralized tuberculosis of children. Transitional forms between these groups 
occur. In the first variety, which we are here considering, there is an erup¬ 
tion into the circulation of an enormous numter of bacilli. Benda suggests 
in explanation of the profound toxaemia seen in certain cases (the typhoid 
form) that in addition the blood is surcharged with toxins from a large caseous 
focus which has eroded the vessel. 

Clinical Forms. 

The cases may be grouped into those with the symptoms of an acute gen¬ 
eral infection —the typhoid form; cases in which pulmonary symptoms pre¬ 
dominate; and cases in which the cerebral or cerebrospinal symptoms are 
marked—tuberculous meningitis. 

Other forms have been recognized, but this division covers a large majority 
of the cases. 
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Taking any-series of cases it will be found that the meningeal form of acute 
tuberculosis exceeds in numbers the cases with general or marked pulmonary 


.J. 1. General or Typhoid Torn. — Symptoms. —The patient here presents 
the symptoms of a profound infection with few if any local signs. The cases 
simulate and asMpfrequently mistaken for typhoid fever. After a period of 
failing healtlu^th loss of appetite, the patient becomes feverish and weak. 
Oceasionalljs^ic disease sets in fnore abruptly, but in many instances the 
anamnesis closely resembles that of typhoid fever. Nose-bleeding, however, 
is rare. The temperature increases, the pulse becomes rapid and feeble, the 
tongue dry; delirium becomes marked and the cheeks are flushed. The pul¬ 
monary symptoms may be very slight; usually bronchitis exists, but is not 
more severe than is common with typhoid fever. The pulse is seldom dicrotic, 
but is rapid in proportion to the pyrexia. Perhaps the most striking feature 
of the temperature is the irregularity; and if seen from the outset there is 
not the Heady ascent noted in typhoid fever. There is usually an evening 
rise to 103°, sometimes 104°, and a morning remission of from two to thj$e 
degrees. Sometimes the pyrexia is intermittent, and the thermometer miy 
register below normal during the early morning hours. The inverse type of 
temperature, in which the rise takes place in the morning, is held by some 
writers to be more frequent in general tuberculosis than in other diseases. la 
rare instances there may be little or no fever. ' On two occasions I have had 
a patient admitted to my wards in a condition of profound debility, with a 
history of illness of from three to four weeks’ duration, with rapid pulse, 
tluakfltLnhfieks, dry tong ue, and very slight-elevation in temperature, in whom 
(post mortem) the condition proved to be general tuberculosis. In one in¬ 
stance there was tolerably extensive disease at the right apex, Reinhold, from 
Biiutiller’s clinic, has recently called attention to these afebrile forms of acute 
tuberculosis. In !) of .’>2 cases there was no fever, or only a transient rise. 

In a considerable number of these eases the res pi ra t io n s are increased 
in frequency, particularly in the early stage, and there may be signs of diffuse 
bronchitis and slight cyanosis. Chcync-Stokes breathing occurs toward the 
close. 

Active delirium is rare. More commonly there are torpor and dulness, 
gradually deepening into coma, in which the patient dies. In some cases 
the pulmonary symptoms become more marked; in others, meningeal or cere¬ 


bral features occur. 

Diagnosis.— The differential diagnosis between general miliary tubercu- 
losia without local manifestations and typhoid fever is extremely difficult, a 
point, of importance, to which reference has already been made, is the irregu¬ 
larity of the temperature curve. The greater frequency of the respirations and 
the tendency to slight cyanosis is much more common in tuberculosis, mere 
are cases, however, of typhoid fever in which the initial bronchitis is * evc ’™ 
may lead to dyspmra and disturbed oxygenation. 1 ie coug may 
slight or absent. Diarrhoea is rare in tuberculosis; the bowels arc usual y 
constipated'; but diarrhoea may occur and persist for days. In cer al ^ 

Ihe diagnosis has been complicated still further by the occurrence of Wood 
ju the stools. Enlargement of the spleen occurs m general tubercnlosi^l^ 

is-n eitw ^ marked as in typhoid fever. In children, however* 
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the enlargement may be considerable. The urine may show traces of albu¬ 
min, and unfortunately Ehrlich's diazo-reaction, which is so constant in 
typhoid fever, is also met with in general tuberculosis. The absence of the 
characteristic roseola is an important feature. Occasionally in acute tubercu¬ 
losis reddish spots may occur and for a time cause difficulty, but they do.not - 
come out in crops, and rarely have the characters of the true typhoid eruptio^ 
Herpes is perhaps more common in tuberculosis. Toward the close, petechujj - 
may appear on the skin, particularly about the wrists. A rare event is jaun*,! 
dice, due possibly to the eruption of tubercles in the liver. It is to be romem- ' 
bered that the'lesions of acute tuberculosis and of typhoid fever lmvo been 
demonstrated in the same body. 

A negative Widal test and the absence of typhoid bacilli in blood-cultures 
may be of decisive importance in these doubtful eases. In very rare instances 
tubercle bacilli have been found in the blood. Leueocytosis is more common 
in miliary tuberculosis than in typhoid fever, in which leucopenia is the rule. 
Careful examination of the eyes may show choroidal tubercles, though I have 
.aiver kngwn a diagnosis made on their presence alone. In .the fluid obtained 
IMlumbar puncture the tubercle bacilli may be abundant, even when there is 
no aetive meningitis. In a few eases the bacilli have been found in the urine. 
Blood-cultures have been occasionally successful. 

2. Pulmonary Form.— Sy.mitoms.— From the outset the pulmonary symp¬ 
toms are marked. The patient may have had a cough for months or for 
years without much impairment of health, or he may lie known to lie the 
subject of chronic pulmonary tuberculosis. In other instances, particularly 
in children, the affection follows measles or whooping-cough, and is of a dis¬ 
tinctly broncho-pneumonic type. The disease begins with the symptoms of 
difluse bronchitis. The cough is marked, the expectoration muco-purulent. 
occasionally rusty, lliemoptysis has been noted in a few instances' From the 
outset dy-pmea is a striking feature and may be out of proportion to 1 he 
intensity of the physical signs. There is more or less cyanosis of the lips and 
finger-tips, and the cheeks are suitused. Apart from emphysema and the later 
stages of severe pneumonia I know of no other pulmonary condition in which 
the cyanosis*is so marked. The physical signs are those of bronchitis. In 
children there may lx: defective resonance at the bases, from scattered areas of 
broncho-pneumonia; or, what is equally suggestive, areas of hyper-resonance.. 
Indeed, the percussion note, particularly in the front of the chest, in soma 
cases of miliary tuberculosis, is full and clear, and it will lie noted (post mor¬ 
tem) that the lungs are unusually voluminous. This is probably the result 
of more or less wide-spread acute emphysema. On auscultation’ the rales 
are either sibilant and sonorous or small, fine, anti crepitant. There may be 
fine crepitation from the occurrence of tubercles on the pleura (Jiirgenson). 
In children there may be high-pitched tubular breathing at the bases or toward 
the root of the lung. Toward the close the rales may be larger and more 
mucous. The temperature riscs^o 102° or 103°, and may present the inverse 
type. The pulse is rapid and feeble.. .In the very acute cases the spleen is 
alyay* enlarge d. The disease may Mnya.jCuiaUn.icn. or twelve days, nr may 
be protracted fqrjKeeks or even-mouths. 

HIaonosis.— The diagnosis of this form offers less difficulty and is more 
frequently made. There is often a history of previous cough, or the patient 
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is known to bo the subject of local disease of the lung, or of the lymph-glands, 
or of the bones. In children these symptoms following measles or whoop¬ 
ing-cough indicate in the majority of cases acute miliary tuberculosis, with 
or without broncho-pneumonia. Occasionally the sputum contains tubercle 
bacilli. 

r The choroidal tubercle occurs in a limited number of c^ses and may help 
Bho diagnosis. More importanttin an adult is the combination of dyspnea 
Srith j y a no a i a- fl nd the signs of a.'^iffuse. bronchit is. In some instances the 
occurrence of cerebral symptoms at once gives a clew to the nature of the 
trouble# 

3. Meningeal Form ( Tuberculous Meningitis, Basilar Meningitis). —This f 
affection, which is also known as acute hydrocephalus or “water on the 
brain,” is essentially an acute tuberculosis in which the membranes of the 
brain, sometimes of the cord, bear the brunt of the attack. Our first accurate 
knowledge of this affection dates from the publication of Robert Whytt’s 
Observations on the Dropsy of the Brain, Edinburgh, 17/38. He studied 20 
cases and divided the disease into three stages, according to the condition of 
the pulse. 

Though Ouersant had as early as 1827 used the name granular menin¬ 
gitis for this form of inflammation of the meninges, it was hot until 1830 
that Papavoinc demonstrated the nature of the granules and noted their 
occurrence with tubercles in other parts. 

In 1832 and,J833, W. \V. Gerhard, of Philadelphia, made a very careful 
study of the disease in the Children’s Hospital at Paris, and his publica¬ 
tions, more than those of any other author, served to place the disease on 
a firm anatomical and clinical basis. 

There' are several special etiological factors in connection with this form. ^ 
It is much more common in children than in adults. It fs rare during the I 
first year of life, more frequent between the second and the fifth years. In a 
majority of the cases a focus of old tuberculous disease will be found, com- 1 ' 
monly in the bronchial nr mesenteric glands. In a few instances the affec¬ 
tion seems to be primary 'in the meninges. It is very difficult, however, in 
an ordinary post mortem to make an exhaustive search, and the lesion may ' u 
be in the bones, sometimes in the middle ear, or in the genito-urinary organs. 

In those instances in which no primary focus has been discovered it has been 
suggested that .the bacilli reach the meninges through the cribrifprm_plate of 
the ethmoiiLfrom the upper part of iho nostrils, but this is not probable. 

Mobud Anatomy. —The meninges at the base are most involved, hence the 
term basilar meningitis. The parts about the optic chiasm, the Sylvian fis¬ 
sures, and the interpeduncular space are affected. There may be only slight 
turbidity and matting of the membranes, and a certain stickiness with serous 
infiltratioh; but more commonly there is a turbid exudate, fibrino-purulent 
in character, whi ch covers the structures at the base, surrounds the nerves, 
extends into the Sylvian fissures, and appears on the lateral, rarely on the 
upper, surfaces of the hemispheres. The tubercles may lie very apparent, 
particularly in the Sylvian fissures, appearing as small, whitish n °dules on 
the membranes. They vary much in number and size, and may be difficult 
to find. The amount of exudate licars no definite relation to the abundance 
of tubercles. The arteries of the anterior and posterior perforated spaces 
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should bo carefully withdrawn and searched, as upon them nodular tuberclS 
may be found when not present elsewhere. In doubtful cases the middlejcerej 
bral arteries should be very carefully removed, spread on a glass plato wfjfi 
a black background, and examined with a lens. The tubercles are thdrSeSf 
as nodular enlargements on the smaller arteries. The lateral ventriblpa 
dilated (acute hydrocephalus) and contain a turbid fluid j the ependyma mAv 
be softened, and* the septum lucidnm and fornix are usually broken down. 
The convolutions are often flattened and the sulci obliterated owing to (be 
increased intra-ventricular pressure. There is a tuberculous endarteritis with 
the formation of intimal tubercles, due to implantation of bacilli from the 
blood (Hektoen). Proliferation in the adventitia, with invasion of the media 
and intima are common, forming nodular circumscribed tubercles. The 
lumen of the vessel is narrowed and thrombosis may result. The meninges 
are not alone involved, but the contiguous cerebral substance is more or less 
oedematous and infiltrated with leucocytes, so that anatomically the condition 
is in reality a meningo-enceplialitis. 

There are instances in which the acute process is associated with chronic 
meningeal tuberculosis; cases which may for months present the clinical pic¬ 
ture of brain tumor. 

* Although in a majority of instances the process is cerebral, the spinal 
meninges may also be involved, particularly those of the cervical cord. There 
are cases indeed in which the symptoms are chiefly spinal. A sailor, who had 
fallen on the deck three weeks before his death, was admitted to the Montreal 
General Hospital. He presented signs of meningitis, chiefly spinal, which 
were naturally attributed to traumatism. ' The post mortem showed absence 
of tubercles and lymph at the base of the brain, and an extensive eruption 
of miliary tubercles with much turbid lymph over the entire spinal meninges. 
There were small cheesy masses at the apices of the lungs. 

Symptoms. —Tuberculous meningitis presents an extremely complex clini¬ 
cal picture. It will be best to descrilw the form found in Children. 

Prodromal symptoms are common. The child may have been in failing 
health for some weeks, or may be convalescent from measles or whooping- 
cough. In many instances there is a history of a fall. The child gets thin, 
is restless, peevish, irritable, loses its appetite, and the disposition may com¬ 
pletely change. Symptoms pointing to the disease may then set in, either 
quite suddenly with a convulsion, or more commonly with headache, vomit¬ 
ing, and fever, three essential symptoms of the onset which are rarely absent. 
The pain may be intense and agonizing. The child puts its hand to its head 
and occasionally, when the pain becomes worse, gives a short, sudden cry. the 
so-called hydrocephalic cry. Sometimes the child screams continuously until 
utterly exhausted. I saw in West Philadelphia a case of basilar meningitis in 
a girl of thirteen, who for three days, when not under the influence of a pow¬ 
erful sedative or of chloroform, screamed at the top of her voice so as to he 
heard a square or more away. The vomiting is without apparent cause, and 
is independent of taking of food. Constipation is usually present. Tho fever 
is slight, but gradually rises to 102° or 103°. The pulse is at first rapid, subse¬ 
quently irregular_gnd slow. The respirations are rarely altered. During 
deep the child is restless and disturbed. There may be twitchings of the mus¬ 
cles, or sadden startings; or the child may wake up from sleep in great terror. 
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f fills early stage tho pupils ar ? usually contract ed. These are the el 
iptoms of the initial stage, or, as it is termed, the stage of irritation. 

In the second period of the disease these irritative symptoms subside; vc 
jtng,ii| no longer marked, the abdomen becomes retracted, boat-shaped 
0 ttd. The bowels are obstinately constipated, the child no longer co 
pqiiis'j>f headache, but is dull and apathetic, and when roused is more or It 
, delirious. The head is often retracted and the child utters to occasional ci 
The pupils are dilated or irregular, and a squint may develop. Sighing rt 
piration is common. Convulsions may occur, or rigidity of tho muscles of 01 
side or of one limb. The temperature is variable, ranging from 100° 
102.5°. ‘A blotchy navth e mn H ie sk; n If the flnger-na 

is drawn across the skin of any region a red line comes out quickly, tl 
so-called tache cerebrate, which, however, has no diagnostic significance. 

In the final period, or stage of paralysisj the coma increases and the chit 
ban not be roused. Convulsions are not infrequent, and there are spasmodi 
contractions of the muscles of the back and neck. Spasms may occur in th( 
limbs of one side. Optic neuritis and paralysis of the ocular muscles may b< 
present. '.The pupils become dilated, the eyelids are only partially closed, and 
the eyeballs are rolled up so that tho cornese are only uncovered in part by 
the upper eyelids. Diarrhoea may occur, the pulse becomes rapid, and the 
child may sink into a typhoid state with dry tongue, low delirium, and invol¬ 
untary passages of urine and fasces. The temperature often becomes sub¬ 
normal, sinking in rare instances to 93° or 94°. In some cases there is an 
ante-mortem elevation of temperature, the fever rising to 106°. The entire 
duration of the disease is from a fortnight to three or four weeks. '/A leuflo- 
cytosis is not infrequently present throughout the disease. 

Tbffrv are raity of tuberculous meningitis which pursue a more rapid 
course. They set in with great violence, often in per sons app arent ly in goo d 
health, and may prove fatal wit hin a few d ays. T n these i nstanep.^ more ■ 
c ommonly seen in adults, t he convex surface of the, brain is usually involved. 
There are again instances which are essentially chronic and display symptoms 
of a limited meningitis, sometimes with pronounced psychical symptoms, and 
sometimes with those of cerebral tumor. 


There are certain features which call for special comment. 

The irregularity and slowness of the pulse in the early and middle stages 
of the disease are points upon which all authors agree. Toward the close, as 
the heart’s action becomes weaker, the pulsations are more frequent. The 
temperature is usually elevated, but there are instances in which it does not 
rise in the whole course of the disease much above 100°. It may be extremely 
irregular, and the oscillations are often as much as three or four degrees in 
the day. Toward the close the temperature may sink to 95°, occasionally to 
94°, or there may be hyperpyrexia. In a case of Biiumler’s the temperature 
rose before death to 43.7° C, (110.7° F.). 

The ocular symptoms of the disease are of special importance. In the 
early stages narrowing of the pupils is the rule. Toward the close, with in¬ 
crease Jn jthe intra-cranial pressure, the pupils dilate and arc irregular. 
There may lie conjugate deviation of the eyes. Of ocular palsies the third 
nerve is most frequently involved, sometimes with paralysis of the face, limbs, 
and hypoglossal nerve on the opposite side (syndrome of Weber), due to a 
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lesion limited to the inferior and internal part of the crus. The changes in 
the retinas are very important. Neuritis is the most common. According, 
to Gowers, the disk at first becomes full colored and has hazy outline^ 
and the veins are dilated. Swelling and striation become pronounce®, bjf 
the neuritis is rarely intense. Of 26 cases studied by Garlick, in 6 the condi* 
tion was of diagnostic value. The tubercles in the choroid are rare and mudj| 
less frequently seen during life than post-mortem figures would indicate.'- 
Thus Litton found them (post mortem) in 39 out of 62 cases. They were 
present in only 1 of the 26 cases of tuberculous meningitis examined by Gar- 
lick. Heinzel examined with negative results 41 cases. 

Among tho motor symptoms convulsions are most common, but there "are 
other changes which deserve special mention. A tetanic contraction gpie 
limb may persist for several days, or a cataleptic condition. Tremor and athe- 
toid movements arc sometimes seen. Tho paralyses are either hemiplegias 
or monoplegias. Hemiplegia may result from disturbance in the cortical 
branches of the middle cerebral artery, occasionally from softening in the 
Inittrnal capsule, due to involvement of the central branches. Of monoplegias, 
thal'of the face is perhaps most common, and if on the right side it may occur 
witl^ aphasia. In two of my cases in adults aphasia occurred. Brachial mono¬ 
plegia may be associated with it. In tho more chronic cases the symptoms 
persist for months, and there may be a characteristic Jacksonian epilepsy. 
Kemig’s sign is present as a rule (see Cerebro-spinal Fever). 

The diagnosis of tuberculous meningitis is rarely difficult, and points 
upon which special stress is to be laid are the existence of a tuberculous focus 
p the body, the mode of onset and the symptoms, and the evidence obtained 
sn lumbar puncture. The fluid withdrawn is usually turbid, often sterile, 
jknjtnn centrifugalizing, the bacilli may be discovered. The cells arc usually ■ 
ISp mononuclear lymphocytes. 

a MT he prognosis in this form of meningitis is always most serious. I have 
jflkher seen a case which I regarded as tuberculous recover, nor have I seen 
pbst-mortem evidence of past disease of this nature. Cases of recovery have 
been reported by reliable authorities, but they are extremely rare, and there is 
always a reasonable doubt as to the correctness of the diagnosis. The differ¬ 
entia features and treatment will be considered in connection with acute 
meningitis. 


III. TUBEBOUtOSIS OP TIIE LYMPHATIC SYSTEM. 

1. Tuberculosis of the Lymph-glands (Scrofula). 

Scrofula is tubercle, as it has been shown that the bacillus of Koch is the 
essential element. Formerly special attention was given to different types 
of scrofula, of which two important forms were recognized—thfi.eaoguine, in 
which the child was slightly built, tall, with small limbs, a fine clear skin, 
soft silky hair, and was mentally very bright and intelligent; and the phl<y- 
matic4yp e ; hi which the child was short and thick-set, with coarse features 
muddy complexion, and a dull, heavy aspect. It is not yet definitely settled 
whether the virus which produces the chronic tuberculous adenitis or scrofula 
differs from that which produces tuberculosis mother parts', or whether it is 
the local conditions in the glands which accouniffor the slow development and 
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Efliuaer course, The experiments of Arloing would indicate that the vims wai 
jfcttefiuated or milder, for he has shown that the caseous material of a lymph- 
||pA-killed guinea-pigs, while rabbits escaped. The guinea-pig, as is well 
■BjSwky is the more susceptible animal of the two. The observations of Lin- 
U&g&MtiU m ore p onclusive. as showing a variation in the virulence of the 
feh erele bacillus. Guinea-pigs inoculated with ordinary tubercle showed 
lymphatic infection within the first week, and the animals vliod within three 
monthB; infected with material from scrofulous glands, the lymphatic enlarge¬ 
ment did not appear until the second or third week, and the animals sur¬ 
vived for six or seven months. He showed, moreover, that the virulence of the 
infection ohtained from the scrofulous glands increased in intensity by passing 
tljjppgh a series of guinea-pigs. In a certain number of cases the infection is 
with the bovine germ, but exactly in what proportion, and with what special 
clinical features have not yet been determined. 

Tuberculous adenitis, met with at all ages, is more common ia -children 
than, in adults; and may occur in old age. * 

Tubercle bacilli are ubiquitous; all are exposed to infection, and upon^Hj. 
local conditions, whether favorable or unfavorable, depends the fate oJ^mflL 
organisms which find lodgment in our bodies. A special predisposing 
in lymphatic tuberculosis is catarrh of the mucous membranes, which inlM® 
excitos slight adenitis of the neighboring glands. In a child with constant^ 
recurring naso-pharyngeal catarrh, the bacilli which lodge on the mucous 
membranes find in all probability the gateways less strictly guarded and are 
taken" up by the lymphatics and passed to the nearest glands. The impor¬ 
tance of the tonsils as an infection-atrium has of late been urged. In condi¬ 
tions of health the local resistance, or, as some would put it, the phagocytes, 
would be active enough to deal with the invaders, but the irritationsjif a 
chronic catarrh weakens the resistance of the lymph-tissue, and the baci^Bm, 
enabled to grow and gradually to change a simple into a tuberculous adeilM; 
(The frequent association of tuberculous adenitis of the bronchial glands 
iwhooping-cough and with measles, and the frequent association of tubercle 
•in the mesenteric glands in children with intestinal catarrh, find in this way 
a rational explanation. After all, as Virchow pointed out, an > increased vul¬ 
nerability of the tissue, however brought about, is the important factor in the 
disease. 

The following are some offeatures of interest in tuberculous ade- 
. nitis: 

(a) The local character of the disease. Thus, the glands of the neck, or 
at the bifurcation of the bronchi, or those of the mesentery, may be alone 
involved. 


(6) The tendency to spontaneous healing. In a large proportion of the 
cases the battle which ensues between the bacilli and the protective forces is 
long; but the latter are finally successful, and we find in the calcified rem¬ 
nants in the bronchial and mesenteric lymph-glands evidences of victory. 
Too often in the bronchial glands a truce only is declared and hostilities may 
break out afresh in the form of an acute tuberculosis. 

(c) The tendency of tuberculous adenitis to pass on to suppuration. The 
•frequency with which, particularly in the glands of the neck, we find the tuber¬ 
culous processes associated with suppuration is a special feature of this form 
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of adenitis. In nearly .all instances the- p us in atarilc. Whether the suppiira- 
tion is excited by the. bacilli or by their products, or whether it is the result 
of a mixed infection with pus organisms, which are subsequently destroyed, 
has not been settled. 

(d) The existence of an unhealed focus of tuberculous adenitis is a con¬ 
stant menace to the organism. It is safe to say that in three-foUrths.oLthe 
instances of acutfe tuberculosis the infection is derived from this source. On 
the other hand, it has been urged that scrofula in childhood gives a sort «4j 
protection against tuberculosis in adult life. We certainly do meet with malM 
persons of exceptional bodily vigor who in childhood had enlarged glands, but 
the evidence which Marfan brings forward in support of this view is not coni 
elusive. 

Clinical Forms. —Generalized Tuberculous Lymphadenitis. —In excep¬ 
tional instances we find diffuse tuberculosis of nearly all the lymph-glands of 
the body.-with. little or no involvement of other parts. The most extreme cases 
of it, which I have seen, have been in negro patients. Tjfo well-marked cases 
occurred at the Philadelphia Hospital. In a woman, the chart from April, 
188?; until March, 1889, showed persistent fever, ranging from 101° to 103°, 
occasionally rising to 104°. On December 16th the glands oar the right sido 
pf the neck were removed. After an attack of erysipelas, on February 17th, 
she gradually sank and died March 5th. The lungs presented only one or two 
puckered spots at the apices. The bronchial, retro-peritoneal, and mesenteric 
glands were greatly enlarged and caseous. There was no intestinal, uterine, 
or bone disease. The continuous high fever in this case depended apparently 
upon the tuberculous adenitis, which was much more extensive than was sup¬ 
posed during life. In these instances the enlargement is most marked in the 
retro-peritoneal, bronchial, and mesenteric glands, but may be also present 
in the groups of external glands. Occurring acutely, it presents a picture 
resembling Hodgkin’s disease., In a case which died in the Montreal General 
Hospital this diagnosis was made. The cervical and axillary glands were 
enormously enlarged, and death was caused by infiltration of the larynx. In 
infants and children there is a form of general tuberculous adenitis in which 
the various groups of glands are successively, more rarely simultaneously, in¬ 
volved, and in which death is caused either by cachexia, or by an acute infec¬ 
tion of the meninges. 

Local Tuberculous Adenitis. — (a) Cervical. — This is the most com¬ 
mon form met with in children. It is seen particularly among the poor and 
those who live continuously in the impure atmosphere of badly ventilated 
lodgings. Children in foundling hospitals and asylums are specially prone to 
the disease. In the United States it is most common in the negro race. As 
already stated, it is often met with in catarrh of the nose and throat, or chronic 
enlargement of the tonsils; or the child may have had eczema of the scalp or 
a purulent otitis. 

.The submaxillaiy glands are first involved, and are popularly spoken of 
as enlarged kernels. They are usually larger on one side than on the other. 
As they increase in size, the individual tumors can be felt; the surface is 
smooth and the consistence firm. They may remain isolated, but more com¬ 
monly they form large, knotted masses, over which the skin is, as a rule, freely 
movable. In many cases the skin ultimately becomes adherent, and inflam- 
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ination and suppuration occur. An abscess points and, unless opened, bursts, 
Reaving a sinus which heals slowly. The disease is frequently associated with 
(pryaj, With eczema of the scalp, car, or lips, and with conjunctivitis or kora- 
When the glands are large and growing actively, thero is fever. The 
^Subjects are usually amemic, particularly if suppuration has occurred. The 
progress of this form of adenitis is slow and tedious. Death, however, rarely 
follows, and many aggravated cases in children ultimately get well. Not only 
ythe submaxillaiy group, but the glands above the clavicle and in the posterior 
•cervical triangle, may be involved. In other instances the cervical and axil¬ 
lary glands are involved together, forming a continuous chain which extends 
beneath the clavicle and the pectoral muscle. With them the bronchial glands 
may also be enlarged and caseous. Not infrequently the enlargement of the 
supra-clavicular and axillary group of glands on one side precedes a tubercu¬ 
lous pleurisy or pulmonary tuberculosis. 

(6) Tracheo-bronchial .—The mediastinal lymph-glands constitute filters 
in which lodge the'^farious foreign particles which escape the normal phago¬ 
cytes of bronchi and lungs. Among these foreign particles, and probably 
attached to them, tubercle bacilli are not uncommon, and we find tubercles and 
caseous matter<iwith great frequency in this group. Northrup found them in¬ 
volved in every one of 127 cases of tuberculosis at the New York Foundling 
Hospital. This tuberculous adenitis may, in the bronchial glands, attain the 
dimensions of a tumor of large size. But even when this occurs there may 
be no pressure symptoms. In children the bronchial adenitis is apt to be 
associated with suppuration. The effects of these enlarged glands are very 
varied, and for full details the reader is referred to the elaborate section in 
the Traite of Barthez and Sann6e (tome iii). It is sufficient here to say that 
there are instances on record of compression of the superior cava, of the pulmo¬ 
nary artery, and of the azygos vein. The trachea and bronchi, though often 
flattened, are rarely seriously compressed. The pneumogastric nerve may be 
'involved, particularly the recurrent laryngeal branch. More important really 
are the perforations of the enlarged and softened glands into the bronchi or 
trachea, or a sort of secondary cyst may be formed between the lung and the 
trachea. Asphyxia has been caused by blocking of the larynx by a case¬ 
ous gland which has ulcerated through the bronchus (Voelcker), and Cyril 
Ogle has reported a case in which the ulcerated gland practically occluded 
both bronchi. Perforations of the vessels are much less common, but the pul¬ 
monary artery and the aorta have been opened. Perforation of tbe oesophagus 
has been described in several cases. One of the most serious effects is infec¬ 
tion of the lung or pleura by the caseous glands situated deep along the 
bronchi. This may, as is often clearly seen, be by direct contact, and it may 
be difficult to determine in some sections where the caseous bronchial gland 
terminates and the pulmonary tissue begins. In other instances it takes place 
along the root of the lung and is subplcural. Among other sequences may 
be mentioned diverticu lum of the ccsopha gu a^fol 1 owing adhesion of an enlarged 
gland and its subs eque nt. .attraction,; ana, Th the case of the anterior medi- 
;.';nand aortic groups, the frequent production of pericarditis, either by 
contact or by rupture of a softened gland into the sac. 

A serious danger is systemic infection, which takes place through the 
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(c) Mesenteric ; Tabes mesenterica .—In this affection, the abdominal 
scrofula of old writers, the glands of the mesentery and retro-peritonsraj^ be¬ 
come enlarged and caseate; more rarely they suppurate or calcify. ' A slight 
t uberculous a denitis is extremely common in children, and is often accidentally 
found (post mortem) when the children have died of other diseases. It i<iay, 
las a primary lesion associated with intestinal catarrh, or it may be secondftfJSl 
to tuberculous disease of the intestines. 

The statistics of abdominal tuberculosis show a great variation in different 
localities. The small percentage in New York, less than one per cent ofatf| 
cases (Bovaird and Mt. Sinai Hospital figures), contrasts with the high 
ure, 18 per cent, for England, and the same has been demonstrated roffij 
cently for Scotland by John Thomson, 3t57 for Edinburgh and 4.51 fo* 
Glasgow. The general involvement of the glands interferes seriously With 
nutrition, and the patients are puny, wasted, and amende. The abdomen is v 
enlarged and tympanitic; diarrhoea is a constant feature; the stools are thin 
and offensive. There is moderate fever, but the general wasting and debility 
are the most characteristic features. The enlarged glands can not often be 
felt, owing to the distended condition of the bowels. These cases are often 
spoken of as consumption of-ilia bowels, but in a majority of them the intes¬ 
tines do not present tuberculous lesions. In a considerable number of the 
cases of tabes mesenterica the peritoneum is also involved, and in such the 
■abdomen is large and hard, and nodules may be felt. 

In adults tuberculous disease of the mesenteric glands may occur as a 
primary affection, or in association with pulmonary disease. Large tumors 
may exist without tuberculous disease in the intestines or in any other part. 

2. Tuberculosis of the Serous Membranes. 

General Serous Membrane Tuberculosis (Polyorrhomenitis). —The 
serous membranes may bo chiefly involved, simultaneously or consecutively, 
presenting a distinctive and readily recognizable clinical type of tuberculosis. 
There are three groups of cases. First, those in which an acute tuberculosis 
of the peritonaeum and pleurae occurs rapidly, caused by local disease of the 
tubes in women, or of the mediastinal or bronchial lymph-glands. Secondly, 
cases in which the disease is more chronic, with exudation into both perito¬ 
naeum and pleurae, the formation of cheesy masses, and the occurrence of ulcer¬ 
ative and suppurative processes. Tiddly, there are cases in which the pleuro¬ 
peritoneal affection is still more chronic, the tubercles hard and fibroid, the 
. membranes much thickened, and with little or no exudate. In any one of 
‘these three forms the pericardium may be involved with the pleurae and peri- 

a um. It is important to bear in mind that there may be in these cases 
isceral tuberculosis. 

1 Tuberculosis oe the Pleura.— 1 . Acute tuberculous pleurisy. It is dif¬ 
ficult in the present state of our knowledge to estimate the proportion of 
instances of acute pleurisy due to tuberculosis (see Acute Pleurisy). The 
cases are rarely fatal. Here, too, therWure three groups of cases: (a) Acute 
tuberculous pleurisy with subsequent ehrohic course. (5) Secondary and ter¬ 
minal forms of acute pleurisy (these are not uncommon in hospital practice). 
And (c^ « form of acute tuberculous suppurative pleurisy. A considerable 
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number of the purulent pleurisies, designated as latent and chronic, are 
caused by tubercle bacilli, but the fact is not so widely recognized that there 
is fttiacute, ulcerative, and suppurative disease which may run a very rapid 
eflunte. The pleurisy sets in abruptly, with pain in the side, fever, cough, and 
sometimes with a chill. There may be nothing to suggest a tuberculous pro¬ 
fess, and the subjeet may have a fine physique and come of healthy stock. 
E The subacute and chronic tuberculous pleurisies are morb common. The 
tergest group of cases comprises those with sero-fibrinous effusion. The onset 
RSnsidinus, the true character of the disease is frequently overlooked, and in 
liiSaost every instance there are tuberculous foci in the lungs and in the bron- 
Jpul glands. These are cases in which the termination is often in pulmonary 
tuberculosis or general miliary .tuberculosis. In a few cases the exudate 
becomes purulent. 

i An d, lastly,, there is a chronic ad hesi ve pleuri sy, a primary proliferative 
’forpi whioh ia nf long standing, may loud to very great thickening Of tfalTTfiem- 
brane, and sometimes to invasion of the lung. 

Secondary tuberculous pleurisy is very common. The visceral layer is 
always involved in pulmonary tuberculosis. Adhesions usually form and a 
chronic pleurisy results, which may be simple, but usually tubercles are scat¬ 
tered through the adhesions. An acute tuberculous pleurisy may result from 
direct extension. The fluid may be sero-fibrinous or hemorrhagic, or may 
become purulent. And, lastly, a very common event in pulmonary tubercu¬ 
losis is the perforation of a superficial spot of softening, and the production 
of pyp-pneumothorax. 

The general symptomatology of these forms will be considered under dis¬ 
ease of the pleura. 

Tuberculosis oi’ the Pericabdium. —Miliary tubercles may occur as a 
part of a general infection, but the term is properly limited to those cases 
in which, either as a primary or secondary process, there is extensive disease 
of the membrane. Tuberculosis is not so common in the pericardium as in 
the_pleura and peritonaeum, but it is certainly more common than the litera¬ 
ture would lead us to suppose. George Norris found 82 instances among 
1,780 post mortems in tuberculous subjects. , 

We may recognize four groups of cases: First, those in which the condi¬ 
tion is entirely latent, and the disease is discovered accidentally in individuals 
who have died of other affections or of chronic pulmonary tuberculosis. 

second group, in which the symptoms are those of cardiac insufficiency 
following the dilatation and hypertrophy consequent upon a chronic adhesive 
pericarditis. The symptoms are those of cardiac dropsy, and suggest either 
idiopathic hypertrophy and dilatation, or, if there is a loud blowing systolic 
murmur at die apex, mitral valve disease, either insufficiency or stenosis. 
There are cases of adherent pericardium in which a bruit is heard dkich 
resembles the rumbling presystolie murmur (T. Fisher). The condition of 
adherent pericardium is usually overlooked. 

" In a third group the clinical picture is that of an acute tuberculosis, either 
general or with cerebro-spinal manifestations, which has had its origin from 
the tuberculous pericardium or tuberculous mediastinal lymph-glands. 

A fourth group, with symptoms of acute pericarditis, includes cases in 
which the affection is acute and accompanied with more or less exudation 
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of a aero-fibrinous, haemorrhagic, or purulent character. There majy be 
suspicion whatever of the tuberculous nature of the trouble. 

Tuberculosis of TUB Pebiton^um. —In connection with miliary aid, 
^chronic pulmonary'tuberculosis it is not uncommon to find the peritonaeum* 
studded with small gray granulations. They are constantly present on the 
serous surface of, tuberculous ulcers of the intestines. Apart from these con¬ 
ditions the membrane is often the seat of extensive tuberculous disease, which 
occurs in the following forms: 

(1) Acute miliary tuberculosis with sero-fibrinous or bloody exudation. 

(2) Chronic tuberculosis, characterized by larger growths, which tend to 
. caseate and ulcerate. The exudate is purulent or serotpmulent, and is often 

sacculated* 

(3) Chronic fibroid tuberculosis, which may be subacute from the onset, 
or which may represent the final stage of an acute miliary eruption. The 
tubercles are hard and pigmented. There is little or no exudation, and the 
Sfrous surfaces .axe -matted ,together by adhesions. 

The process may be primary and local, which was the case in 5 of 17 
post mortems. In children the infection appears to pass from the intestines, 
and in adults this is the source in the cases associated with chronic phthisis. 
In women the disease extends commonly from the Fallopian tubes. ..In at 
least 30 or 40 per cent of the instances of laparotomy in this affection reported 
•by gynecologists the infection was from them. The prostate or the sem¬ 
inal vesicles may be the starting-point. In many cases the peritonaeum is 
involved with the pleura and pericardium, particularly with the former 
membrane. 

It is interesting to note that certain morbid conditions of the abdominal 
organs predispose to the development of the disease; thus patients with cirrho¬ 
sis of the liver very often die of an acute tuberculous peritonitis. The fre¬ 
quency with which the condition is met with in operations upon ovarian 
tumors has been commented upon by gynaecologists. Many cases have fol¬ 
lowed trauma of the abdomen. A very interesting feature is the occurrence 
of tuberculosis in hernial sacs. The condition is not very uncommon. In a 
. ^majority of the instances it has been discovered accidentally during the oper- 
v ation for radical cure or for strangulation. In 7 instances the sac alone was 
involved. 

It is generally stated that males are attacked oftencr than females, but 
$'■ in the collected statistics I find the cases to be twice as numerous in females 
i; ' as in males; in the ratio, indeed, of 131 to 60. • 

Tuberculous peritonitis occurs at all ages. It is common in children asso¬ 
ciated with intestinal and mesenteric disease. The incidence is most fre¬ 
quent between the ages of twenty and forty. It may occur in advanced life. 
In one of my cases the patient was eighty-two years' of age. Of 357 cases 
collected by me from the literature, there were under ten years, 27; between 
ten and twenty, 75; from twenty to thirty' 87; between' thirty and forty, 71; 
from forty to fifty,'61; from fifty to sixty, 19; from sixty to seventy, 4; 
above seventy, 2. In America it is more common in the negro than in the 
white race. More blacks than whites, 77 to 70,' were admitted to the Johns 
Hopkins Hospital (Hamman). 

Symptoms. —In certain special features the tuberculous varies consider- 
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ably from other forms of peritonitis. It presents a symptom-complex of 
extraordinary diversity. 

In the first place, the process may be latent and met with accidentally 
in the operation for hernia or for ovarian tumor. The acute onset is not 
uncommon. Four cases in our records were diagnosed appendicitis, two acute 
cholecystitis, and six had symptoms of intestinal obstruction, in two of these 
coming on with great abruptness (Hamman). The cases have been mistaken 
for strangulated hernia. Other cases set in acutely with fever, abdominal 
tenderness, and the symptoms of ordinary acute peritonitis. Cases with a 
i.slow onset, abdominal tenderness, tympanites, and low continuous fever are 
'often mistaken for typhoid fever. 

Ascites is frequent, but the effusion is rarely large. It is sometimes luem- 
Orrhagic. In this form the diagnosis may rest between an acute miliary 
cancer, cirrhosis of tire liver, and a chronic simple peritonitis—conditions 
Which usually offer no special difficulties in differentiation. A most impor¬ 
tant point is the simultaneous presence of a pleurisy. The tuberculin test 
may be used. Tympanites may be present in the very acute cases, when it 
is due to" loss of tone in the intestines, owing to inflammatory infiltration; or 
it may occur in the old, long-standing cases when universal adhesion has taken 
place between the parietal and visceral layers. Fever is a marked symptom 
in the' acute cases, and the temperature may reach 103° or 104°. In many 
instances the fever is slight. In the more chronic cases subnormal tempera¬ 
tures are common, and for days the temperature may not rise above 97°, and 
the morning record may be as low as 95.5°. An occasional symptom is pig¬ 
mentation of the skin, which in some eases has led to the diagnosis of Addi¬ 
son’s disease. A striking peculiarity of tuberculous peritonitis is the fre¬ 
quency with which the condition either simulates or is associated with tumor. 
This may be: 

(а) Omental, due to .puckering and rolling of this membrane until it 
forms an elongated firm mass, attached to the transverse colon and lying 
athwart the upper part of the abdomen. This cord-like structure is. found 
also with cancerous peritonitis, but is much more common in tuberculosis. 
Gairdner has called special attention to this form of tumor, and in children 
has seen it undergo gradual resolution. A resonant percussion note may 
sometimes be elicited above the mass. Though usually situated near the 
umbilicus, the omental mass may form a prominent tumor in the right iliac 
region. 

(б) Sacculated exudation, in which the effusion is limited and confined 
by adhesions between the coils, the parietal peritonaeum, the mesentery, and 
the abdominal or pelvic organs. This encysted exudate is most common in 
the middle zone, and has frequently been mistaken fo r ovarian tumor. It may 
occupy the entire anterior portion of the peritonaeum, or there may be a more 
limited saccular exudate on one side or the other. Within the pelvis it is 
associated with disease of the Fallopian tubes. Eighteen cases in the gyneco¬ 
logical wards (J. H. H.) were operated upon for pyosalpinx (Hamman). 

(c) In rare cases the tumor formations may be due to great retraction 
or thickening of the intestinal coils. The small intestine is found short¬ 
ened, the walls enormously thickened, and the entire coil may form a firm 
knot close against the spine, giving on examination the idea of a solid jnass. 
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Not the small intestine only, but the entire bowel from the auoaenum w 
rectum, has been found forming such a hard nodular tumor. 

(d) Mesenteric glands, which occasionally form very large, tumonja* 
masses, more commonly found in children than in adults. This conditpK 
may be confined to the abdominal glands. Ascites may coexist. The coofij 
tion must be distinguished from that in children, in which) with ascites' 4 ® 
tympanites—sometimes both—there can be felt irregular nodular masses, dij| 
to large caseous formations between the intestinal coils. No doubt in a con¬ 
siderable number of cases of the so-called tabes mesenterica, particularly in 
those with enlargement and hardness of the abdomen—the condition which 
the French call can-eau —there is involvement also of the peritonaeum. 

The diagnosis of these peritoneal tumors is sometimes very difficult. The 
omental mass is a loss frequent source of error than any other; but, as already 
mentioned, a similar condition may occur in cancer. The most important 
problem is the diagnosis of the saccular exudation from ovarian tumor. In 
fully one-third of the recorded cases of laparotomy in tuberculous peritonitis, 
the diagnosis of cystic ovarian disease had been made. The most suggestive 
points for consideration are the history of the patient and the evidence of 
old tuberculous lesions. The physical condition is not of much help, as in 
many instances the patients have been robust and well nourished.. Irregular 
febrile attacks, gastro-intestinal disturbance, and pains are more common 
in tuberculous disease. Unless inflamed there is usually not much fever with 
ovarian cysts. Thejocaljigns. are very deceptive, and in certain cases have 
conformed in every particular to those of cystic disease. The outlines in sac¬ 
cular exudation are rarely, so well defined. The position and form may be 
variable, owing to alterations in the size of the coils of which in parts the 
walls are composed. Nodular cheesy masses may sometimes be felt at the 
periphery. Depression of the vaginal wall is mentioned as occurring in 
encysted peritonitis; but it is also found in ovarian tumor. Lastly, the con¬ 
dition of the Fallopian tuboB, of the lungs and the pleura;, should be thor¬ 
oughly examined. The association of salpingitis with an ill-defined anoma¬ 
lous mass in the abdomen should arouse suspicion, as should also involvement 
of the pleura, the apex of one lung, or a testis in the male. 

iw. Pulmonary Tuberculosis ( Phthisis, Consumption). 

Three clinical groups may be conveniently recognized: (1) tuber.culo- 
pneumoryfi phthisis —acute phthisis; (2) chronic ulcerative phthisis; and (3) 
fibroid phthisis. 

According to the mode of infection there are two distinct types of lesions: 

(a) When the bacilli reach the lungs through the blood-vessels or lym¬ 
phatics the primary lesion is usually in the tissues of the alveolar walls, in 
the capillary vessels, the epithelium of the air-cells, and in the connective- 
tissue framework of the septa. The irritation of the bacilli produces, within 
a few days, the small, gray miliary nodules, involving several alveoli and con¬ 
sisting largely of round, cuboidal, uninuclear epithelioid cells. Depending 
upon the number of bacilli which reach the lung in this way, either a localized 
or a general tuberculosis is excited. The tubercles may be uniformly scat- 
* tered through both lungs and form a part of a general miliary tuberculo- 
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B they may be confined to the lungs, or even in great part to one lung, 
inges which the tubercles undergo have already been referred to. The 
stages may be: (1) Arrest of the process of cell division, gradual 
9 of the tubercle, and ultimately complete fibroid transformation. 
■Sfiatioa-of the centre of the tubercle, extension at the periphery by 
ation of the epithelioid and lymphoid cells, so that the individual 
tubercles or small groups become confluent and form diffuse areas which 
undergo caseation and softening. (3) Occasionally as a result of intense 
infection of a localized region through the blood-vessels the tubercles are 
thickly set. The intervening tissue becomes acutely inflamed, the air-cells 
are filled with the products of a desquamative pneumonia, and many lobules 
are involved. 

(6) When the bacilli reach the lung through the bronchi—inhalation or 
aspiiatiaa-iuberculosis—the picture differs. The smaller bronchi anil bron¬ 
chioles are more extensively affected; the process is not confined to single 
groups of alveoli, but has a more lobular arrangement, and the tuberculous 
masses from the outset are larger, more diffuse, and may in some cases involve 
an entire lobe or the greater part of a lung. It is in this mode of infection 
that wo see the characteristic peri-bronchial granulations and the areas of 
the so-called nodular broncho-pneumonia. These broncho-pneumonic areas, 
with on the one hand caseation, ulceration, and cavity formation, and on the 
other sclerosis and limitation, make up the essential elements in the anatom¬ 
ical picture of tuberculous phthisis. 

1. Acute Pneumonic Tuberculosis of the Lungs. 

This form, known also by the name of galloping consumption, is met with 
both in children and adults. In the former many of the cases are mistaken 
for simple broncho-pneumonia. 

Two .types may be recognized, the pneumonic and broncho-pneumonic. 
The Pneumonic Form.—In the pneumonic form one lobe may be involved, 
or in some instances an entire lung. The organ is heavy, the affected portion 
airless; the pleura is usually covered with a thin exudate, and on section the 
picture resembles closely that of ordinary hepatization. The fallowing is an 
extract from the post-mortem report of a case in which death occurred twenty- 
nine days after the onset of the illness, having all the characters of an acute 
pneumonia: “Left lung weighs 1,500 grammes (double the weight of the 
other organ) and is heavy and airless, crepitant only at the anterior margins. 
Section shows a small cavity the size of a'walnut at the apex, about which 
are scattered tubercles in a consolidated tissue. The greater part of the lung 
presents a grayish-white appearance due to the aggregation of tubercles which 
in some places have a continuous, uniform appearance, in others are sur¬ 
rounded by an injected and consolidated lung-tissue. Toward the margins of 
the lower lobe strands of this firm reddish tissue separate' amende, dry areas. 
There are in the right lung three or four small groups of tubercles but no 
caseous masses. The bronchial glands are not tuberculous.” Here the intense 
local infection was due to the small focus at the apex of the lung, probably an 
aspiration process. 

Only the most careful inspection may reveal the presence of miliary tuber¬ 
cles, or the attention may be arrested by the detection of tubercles in the other 
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lung or in the bronchial glands. The jgiflcessLmay, involve only one.lobe. 
There may be older aTefls which are of a peculiarly yellowish-white.>color and 
distinctly caseous. The most remarkable picture is presented by .eases of this 
kind in which the disease lasts for some months. A lobe or aa-antira*lung 
may be enlarged, firm, airless throughout, and converted into a dry, yellowish- 
white, cheesy substance. Cases are met with in which the entire lung frQjte 
apex to base is in this condition, with perhaps only a small, narrow areaW ' 
air-containing tissue on the margin. More commonly, if the case has lastly, 
for two or three months, rapid softening has taken place at the apex withf 
extensive cavity formation. 

Males are much more frequently attacked than females. Of my series of 
15 cases, 11 were in males. The onset was acute in 13, with a chill in 9. Ba¬ 
cilli were found in the sputum in one case as early as the fourth day. Fraenkel 
and Troje believe that the cases are of bronchogcnous origin, due to infection 
from a small focus somewhere in the lung. They found tubercle bacilli alone 
in 11 of their 12 cases. Tendeloo reports a fatal case on the sixth day, and 
regards the infection as sometimes hematogenous. 

Symptoms.— The attack sets in abruptly with a chill, usually in an indi¬ 
vidual who has enjoyed good health, although in many cases the onset has 
been preceded by T exposure to cold, or there have been debilitating circum¬ 
stances. .'The temperature rises rapidly after the chill, there are .pain in the 
side, and cough, with at first mucoid, subsequently rusty-colored expectora¬ 
tion which may contain tubercle bacilli. The dyspnoea may become extremo 
and the patient may have suffocative attacks. The physical examination shows 
involvement of one lobe or of one lung, with signs of consolidation, dulness, in¬ 
creased fremitus, at first feeble or suppressed vesicular murmur, tend subse¬ 
quently well-marked bronchial breathing. The upper or lower lobe may be 
involved, or in some cases the entire lung. 

At this time, as a rule, no suspicion enters the mind of the practitioner 
that the case is anything but one of frank lobar pneumonia. Occasionally 
there may be suspicious circumstances in the history of the patient or in his 
family; but, as a rule, no stress is laid upon them in view of the intense and 
characteristic«mode of onset. Between the eighth and tenth day, instead 
of the expected crisis, the condition becomes aggravated, the temperature is 
irregular, and the pulse more rapid. There may be sweating, and the expec¬ 
toration becomes muco-purulent and greenish in color—a point of special 
importance, to which Traube called attention. Even in the second or third, 
week, with the persistence of these symptoms, the physician tries to console 
himself with the idea that the case is one of unresolved pneumonia, and that 
all will yet be well. Gradually, however, the severity of the symptoms, the 
presence of physical signs indicating softening, the existence of elastic tissue 
^and tubercle bacilli in the sputa present the mournful proofs that the case is 
one of acute pneumonic phthisis. Death may occur on the sixth day, as in 
a case of Tendeloo. The earliest death in my series was on the thirteenth day. 
A majority of the cases drag on, and death does not occur until the third 
month. In a few cases, even after a stormy onset and active course, the symp¬ 
toms subside and the patient passes into the chronic stage. 

Duewosis.—Waters, of Liverpool, who gave an admirable description of 
.these cases, called attention to the difficulty in distinguishing them from ordi- 
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nary pneumonia. Certainly the mode of onset affords no criterion whatever. 
,A healthy, robust-looking young Irishman, a eab-driVer, who had been kept 
waiting on a cold, blustering night until three in the morning, was seized the 
next afternoon with a violent chill, and the following day was admitted to 
my wards at the University Hospital, Philadelphia. He was made the sub¬ 
ject of a clinical lecture on the fifth day, when there was absent no single 
feature in history, symptoms, or physical signs of acute lolJar pneumonia of 
the right upper lobe. It was not until ten days later, when bacilli were found 
in his expectoration, that we were made aware of the true nature of the case. 
IJajpw.of no criterion by which cases of this kind can be distinguished in the 
early stage. A point to which Traube called attention, and which is also 
referred to as important by IHrard and Cornil, is the.absence of breath-sounds 
in the consolidated region; but this, I am sure, does not hold good in all cases. 
The tubular breathing may be intense and marked as early as the fourth day; 
and again, how common it is to have, as one of the earliest and most suggestive 
symptoms of lobar pneumonia, suppression or enfeeblement of the vesicular 
murmur 1 In many eases, however, there are suspicious circumstances in the 
onset: the patient has been in bad health, or may have had previous pulmo¬ 
nary trouble, or there are recurring chills. Careful examination of the sputa 
and a study of the physical signs from day to day can alone determine the 
true nature of the case. In one of my cases the bacilli were found on the 
fourth day. A point of some moment is the character of the fever, which 
in true pneumonia is more continuous, particularly in severe cases, whereas 
in this form of tuberculosis remissions of 1.5° or 2° are not infrequent. 

Acute tuberculous broncho-pneumonia is more common, particularly in 
children, and forms a majority of the eases of phthisis fiorida, or “ galloping 
consumption.” It is an acute caseous broncho-pneumonia, starting in the 
smaller tubes, which become blocked with a cheesy substance, while the air- 
cells of the lobule are filled with the products of a catarrhal pneumonia. In 
the early stages the areas have a grayish-red, later an opaque-white, caseous 
appearance. By the fusion of contiguous masses an entire lobe may be ren¬ 
dered nearly solid, but there can usually be seen between the groups areas of 
crepitant air tissue. This is not an uncommon picture in the acute phthisis 
of adults, but it is still more frequent in children. The following is an ex¬ 
tract from the post-mortem report of a case on a child aged four months, 
who died in the sixth week of illness: “ On section, the right upper lobe 
is occupied with caseous masses from 5 to 12 mm. in diameter, separated 
from each other by an intervening tissue of a deep-red color. The bronchi are 
filled with cheesy substance. The middle and lower lobes are studded with 
tubercles, many of which are becoming caseous. Toward the diaphragmatic 
surface of the lower lobe there is a small cavity the size of a marble. The 
left lung is more crepitant and uniformly studded with tubercles of all sizes, 
some as large as peas. The bronchial glands are very large, and one contains 
a tuberculous abscess.” 

There is a form of tuberculous aspiration pneumonia, to which Baumler 
has called attention, occurring as a sequence of hjemoptysis, and due to the 
aspiration of blood and the contents of pulmonary cavities into the finer tabes. 
There are fever, dyspncea, and signs of a diffuse broncho-pneumonia, some 
of these cases run a very rapid course, and are examples of galloping consump- 



516 


SPECIFIC INFECTIOUS DISEASES. 


tion following haemoptysis. This accident may occur not only early 
disease, but may follow haemorrhage in a well-marked pulmonary tubereplaflBgj 
In children the enlarged bronchial glands usually surround the rooi^g^ 
the lung, and even pass deeply into the substance, and the lobules are oJ9| 

involved by direct contact. jg®| 

In other casps the caseous broneho-pneumonia involves groups of ayjgtp 
or lobules in different portions of the lungs, more commonly at both : a|WB| 
forming areas from 1 to 3 cm. in diameter, The size of the mass depeil^v 
largely upon that of the bronchus involved. There are cases Which probaHjr 
should come in this category* in which, with a history of an acute illness of 
from four to eight weeks, the lungs are extensively studded with large gray 
tubercles, ranging in size from 5 to 10 mm. Tn some instances there are 
cheesy masses the size of a cherry. All of these arc grayish-white in color, 
distinctly cheesy, and between the adjacent ones, particularly in the lower 
lobe, there may be recent pneumonia, or the condition of lung which has been 
termed splenization. I n a case of this kind at the Philadelphia Hospital jleath 
plptw nhnnf ttip piq ht.h week from the abrupt onset of the illness, with 
hnmorrhage. There were no extensive areas of consolidation, but the cheesy 
nodules were uniformly scattered throughout both lungs. No softening had 
taken plticG. 

Secondary infections are not uncommon; but Prudden was able to show 
that the tubercle bacillus could produce not only distinct tubercle nodules, 
but also the various kinds of exudative pneumonia, the exudates varying in 
appearance in different cases, which phenomena occurred absolutely without 
the intervention of other organisms. The fact that these latter had not sub¬ 
sequently crept in was shown by cultures at the autopsy on the affected animal. 

Symptoms. —The symptoms of acute broncho-pneumonic phthisis are very 
variable. In adults the disease may attack persons in good health, but over-' 
worked or “run down” from any cause. Hemorrhage initiates the attack 
in a few cases. There may be repeated chills; the temperature is high, the 
pulse rapid, and the respirations are increased. The loss of flesh and strength 
is very striking. 

The physical signs may at first be uncertain and indefinite, but finally 
there are areas of impaired resonance, usually at the apices; the breath- 
sounds are harsh and tubular, with numerous rales. The. s put a may early 
show e lastic tiss ue and t ubercle baci lli. In the acute cases, within three weeks, 
the patient may be in a marked typhoid state, with delirium, dry tongue, and 
high fever. Death may occur within three weeks. In other cases the onset 
is severe, with high fever, rapid loss of flesh and strength, and signs of exten¬ 
sive unilateral or bilateral disease. Softening takes place; there are sweats 
phllla , and progressive emaciation, and all the features of phthisis florida 
Six or eight weeks later the patient may begin to improve, the fever lessens 
the general symptoms abate, and a case which looks as if it would certainly 
terminate fatally within a few weeks drags on and becomes chronic. 

In children the disease most commonly follows the infectious diseases, 
particularly measles and whooping-cough.* The profession is gradually recog- 
nixing the fact that a majority of all such cases are tuberculous. At least 
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■ ie tuberculous broncho-pneumonias may bo recognized. In 
is taken ill suddenly while teething or during convales- 
the temperature rises -rapidly, the cough is severe, and 
of consolidation at one or both apices with rales. Death 
few days, and the lung shows areas of broneho-pncumonia, 
nd there scattered opaque grayish-yellow nodules. Macro- 
tion- does not look tuberculous, but-histologically inllmry 
icilli may be found. Tubercles are usually present in the 
broncHiaFglahds, but Hio appearance of the bronchorpiumiivonia »»«y ^ ex¬ 
c eedingly deceptiv e, and it may require careful microscopical examination to 
determine its tuberculous character. The second group is represented by the 
case of-the child previously quoted, which died at the sixth week with the 
ordinary jgymptoms of severe broncho-pncumouia. And the third group is 
that in which, cfurlng^tbe convaTcscencc from an infectious disease, the child 
is taken ill with fever, cough, and shortness of breath. The severity of the 
symptoms abates within the first fortnight; but there is loss of flesh, the gen¬ 
eral condition is bad, and the physical examination shows the presence of 
scattered riles throughout the lungs, and here and there areas of defective 
resonance. The child has sweats, the fever becomes hectic in character, and 
in many cases the clinical picture gradually passes into that of chronic 
phthisis. 

2. Chronic Ulcerative Tuberculosis of the Lungs. 


TJnder this heading may be grouped the great majority of cases of pul¬ 
monary tuberculosis, in which the lesions proceed to ulceration and softening, 
and ultimately produce the well-known picture of chronic phthisis. At first 
a strictly tuberculous affection, it ultimately becomes, in a majority of cases, 
a mixed disease, many of the most prominent symptoms of which are due to 
septic infection from purulent foci and cavities. 

Morbid Anatomy.—Inspection of the lungs in a case of chronic phthisis 
shows a remarkable variety of lesions, comprising nodular tubercles, diffuse 
tuberculous infiltration, caseous masses, pneumonic areas, cavities of various 
sizes, with changes in the pleura, bronchi, and bronchial glands. 

1. The Distribution of the Lesions. —For years it has been recognized 
that the most advanced lesions are at the apices, and that the disease pro¬ 
gresses downward, usually more rapidly in one of the lungs. This general 
statement, which has passed current in the text-books ever since the masterly 
description of Laennec, has been carefully elaborated by Kingston Fowler, 
who finds that the disease in its onward progress through the lungs follows, 
in a majority of the cases, distinct routes. In the upper lobe the primary 
lesion is not, as a rule, at the extreme apex, but from an inch to an inch and 
a half below the summit of the lung, and nearer to the posterior and external 
borders. The lesion here tends to spread downward, probably from inhala¬ 
tion of the virus, and this -accounts for the frequent circumstance that exami¬ 
nation behind, in the supra-spinous fossa, will give indications of disease before 
any evidences exist at the apex in front. Anteriorly this initial focus corre¬ 
sponds tb a spot just below the centre of the clavicle, and the direction of 
extension in front is along the anterior aspect of the upper lobe, along a line 
running about an inch and a half from the inner ends of the first, second. 
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and third interspaces. . A second less common site of the primary leshWin 
the apex “ corresponds bn the chest wall with the first and second intfirs®es 
below the outer third of the clavicle.” The extension is downward, sdTpat 
the outer part of the upper lobe is chiefly involved. 

In the middle lobe of the right lung the affection usually follows disease 
of the upper lofye on the same side. In the involvement of the lower lobe 
the first secondary infiltration is about an inch to an inch and a half 
the posterior extremity of its apex, and corresponds on the chest watt J 
jspot opposite the fifth dorsal spine. This involvement is of the great 
Iportance clinically, as “ in the great majority of cases, when the physical i 
lpf the disease at the apex are sufficiently definite to allow of the diagnosis 
phthisis being made, the lower lobe is already affected.” Examination, there-' 1 
lore, should be made carefully of this posterior apex in all suspicious cases. 
In this situation the lesion spreads downward and laterally along the line 
of the interlobular septa, a line which is marked by the vertebral border 
of the scapula, when the hand is placed on the opposite scapula and the 
elbow raised above the level of the shoulder. Once, present in an apex, the 
disease usually extends in time to the opposite upper lobe; but not, as a 
rule, until the apex of the lower lobe of the lung first affected has been 
attacked. 

Of 427 cases above mentioned, the right apex was involved in 172, the 
left in 130, both in 111. 

Lesions of the base may be primary, though this is rare. Percy Kidd 
makes the pr oportio n of ^ basic, to apical-phthisis 1 to 500, a smaller number 
than existed in my series. In very chronic cases there may be arrested lesions 
at the apex and more recent lesions at the base. 

2. SUMMAUY OF THE LESIONS IN ChKONIC UlCEBATIVE PlITHISIS.— 
(a) Miliary. Tubercles .—They have one of two distributions: (1) A dissemi¬ 
nation duo to aspiration of tuberculous material, the tubercles being situated 
in the air-cells or the walls of the smaller bronchi; (2) the distribution due 
to dissemination of tubercle bacilli by the lymph current, the tubercles being 
scattered about the old foci in a radial manner—the secondary crop of Laen- 
nec. Much more rarely there is a scattered dissemination from infection here 
and there of the smaller vessels, the tubercles then being situated in the vessel 
walls. Sometimes, in cases with cavity formation at the apex, the greater 
part of the lower lobes presents many groups of firm, sclerotic, miliary tuber¬ 
cles, which may indeed form the distinguishing anatomical feature—a chronic 
miliary tuberculosis. 

(6) Tuberculous Broncho-pneumonia .—In a large proportion of the cases 
of chronic phthisis the terminal bronchiole is the point of origin of the process, 
consequently we find the smaller bronchi and their alveolar territories blocked 
with the accumulated products of inflammation in all stages oi.jweation. 
At an early period a cjoss-section of an arc&jjf tuberculous broncho-pneumonia 
giy& the most characteristic appearance. The central bfonchibleTs 'seen as 
a small orifice, or it is plugged with cheesy contents, while surrounding it is 
a caseous nodule, the so-called peribronchial tubercle. The longitudinal sec¬ 
tion has a somewhat dendritic or foliaccous appearance. The condition of the 
picture depends much upon the slowness or rapidity with which the process 
has advanced. The following changes may occur: 
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Uieeration .—When the caseation takes place rapidly or ulceration occurs 
in the bronchial wall, the mass may break down and form a small cavity. 

Sclerosis .—In other instances the process is more chronic, and fibroid 
changes gradually produce a sclerosis of the affected area. The sclerosis may 
he confined to the margin of the mass, forming a limiting capsule, within 
which is a uniform, firm, cheesy substance, in which lime salts are often 
deposited. This represents the healing of one of these areas of caseous 
broncho-pneumonia. It is only, however, when complete fibroid transforma¬ 
tion or calcification has occurred that we can really speak of healing. In 
many instances the colonies of miliary tubercles about these masses show 
that the virus is still active in them. Subsequently, in ulcerative processes, 
these calcareous bodies—lung-stones, as they are sometimes called—may be 
expectorated. 

(c) Pneumonia .—An important though secondary place is occupied by 
inflammation of the alveoli surrounding the tubercles, which become filled with 
epithelioid cells. The consolidation may extend for some distance about 
the tuberculous foci and unite them into areas of uniform consolidation. 
Although in some instances this inflammatory process may be simple, in 
others it is undoubtedly specific. It is excited by the tubercle bacilli and is 
a manifestation of their action. It may present a very varied appearance; 
in some instances -resembling closely ordinary red hepatization, in others 
being more homogeneous and infiltrated, the so-called infiltration tuberculeuse 
of Laannec. In other cases the contents of the alveoli undergo fatty degen¬ 
eration, and appear on the cut surface as opaque white or yellowish-white 
bodies. In early phthisis much of the consolidation is due to this pneumonic 
infiltration, which may surround for some distance the smaller tuberculous 
foci. 

(d) Cavities .—A vomica is a cavity in the lung tissue, produced by necro¬ 
sis and ulceration. The process usually begins in the wall of the bronchus in 
a tuberculous area. Dilatation is produced by retained secretion, and necrosis 
and ulceration of the wall occur with gradual destruction of the contiguous 
tissues. By extension of the necrosis and ulceration the cavity increases, con¬ 
tiguous ones unite, and in an affected region there may be a series of small 
excavations communicating with a bronchus. In nearly all instances the pro-, 
cess extends from the bronchi, though it is possible for necrosis and softening 
to take place in the centre of a caseous area without primary involvement of 
the bronchial wall. Three forms of cavities may be recognized. 

The fresh ulcerative, seep in acute phthisis, in which there is no limiting 
membrane, but the walls are made up of softened, necrotic, and caseous 
masses. .A small vomica of this sort, situated just beneath the pleura, may 
rupture and cause pneumothorax. In cases of acute tuberculo-pneumonic 
phthisis they may be large, occupying the greater portion of the upper lobe. 
In the chronic ulcerative phthisis, cavities of this sort are invariably present 
in those portions of the lung in which the disease is advancing. At the 
apex there may be a large old cavity with well-defined walls, while at the 
anterior margin of the upper lobes, or in the apices of the lower lobes, there 
are recent ulcerating cavities communicating with the bronchi. 

Cavities with Well-defined Walls .—A majority of the cavities in the 
chronic form of phthisis have a well-defined limiting membrane, the inner 
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surface of which constantly produces pus. The walls are crossed By ,t 
ultB which represent remnants of bronchi and blood-vessels. Even the « 
with the well-defined walls extend gradually by a slow necrosis and deaj 
tion of the contiguous lung tissue. The, contents are usually purulent,, 
ilar in character to the grayish nummular sputa coughed up by phthnj 
patients. Not infrequently the membrane is vascular or it may be hof 
rhagic. Occasionally, when gangrene has occurred in the wall, the con* 
are horribly foetid. These cavities may occupy the greater portion of 
apex, forming an irregular series which communicate with each othe& 
with the bronchi, or the entire upper lobe except the anterior margin^ 
be excavated, forming a tliin-walled cavity. In rare instances the proeasA 
proceeded to total excavation of the lung, not a remnant of which rental 
except perhaps a narrow strip at the anterior margin. In a case of this hind,. , 
in a young girl, the cavity held 40 fluid ounces, in another 42 ounces, v 

Quiescent Cavities. —When quite small and surrounded by dense cicatricial 
tissue communicating with the bronchi they form the cicatrices fistuleuses of . 
Laennec. Occasionally one apex may be represented by a series of these small 
cavities, surrounded by dense fibrous tissue. The lining membrane of these 
old cavities may bo quite smooth, almost like a mucous membrane. Cavities 
of any size do not heal completely. _ 

Cases are often seen in which it has been supposed that'a cavity has healed; 
but the signs of excavation are notoriously uncertain, and there may be pec¬ 
toriloquy and cavernous sounds with gurgling resonant r&les in an area of 
consolidation close to a large bronchus. 

In the formation of vomica! the blood-vessels gradually become closed by 
an obliterating inflammation. They are the last structures to yield and may 
be completely exposed in a cavity, even when the circulation is still going on 
in them. Unfortunately, the erosion of a large vessel which has not yet been 
obliterated is by no means infrequent, and causes profuse and often fatal haem¬ 
orrhage. Another common event is the formation of aneurisms on the arte¬ 
ries running in the walls of cavities. These may be small, bunch-like dilata¬ 
tions, or they may form sacs the size of a walnut or even larger. Rasmussen, 
Douglas Potfell, and others have called attention to their importance in haem- 
optysis, under which section they are dealt with more fully. 

And, finally, about cavities of all sorts, the connective tissue grows, tend¬ 
ing to limit their extent. The thickening is particularly marked beneath the 
pleura, and in chronic cases an entire apex may be converted into a mass of 
fibrous tissue, enclosing a few small cavities. _ , , 

(e) Pleura. —Practically, in all cases of chronic phthisis the pleura is in¬ 
volved. Adhesions take place which may be thin and readily tom, or dense 
and firm, uniting layers of from 2 to 5 mm. in thickness. This pleurisy may 
be simple, but in many cases it is tuberculous, and miliary tubercles or case¬ 
ous masses are seen in the thickened membrane. Effusion is not at all infre¬ 
quent, either serous, purulent, or hajmorrhagic. Pneumothorax is a common 

accident. ' , 

(f) Changes in the smaller bronchi control the situation in the early stages 
of tuberculous phthisis, and play an important role throughout the disease. 
The process very often begins in the walls of the smaller tubes and leads to 
caseation, distention with products of inflammation, and broncho-pneumonia 
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lobules. In many cases the visible implication of the bronchus is an 
on upward of a process which has begun in the smallest bronchiole, 
ivolvement weakens the wall, leading to bronchiectasis, not an uncom- 
ent in phthisis. The mucous membrane of the larger bronchi, which is 
involved in a chronic catarrh, is more or less swollen, and in some 
ulcerated. Besides these specific lesions, they may be the sent, espe- 
in children, of inflammation due to secondary invasion,.most frequently 
micrococcus lanceolatus, with the production of a broncho-pneumonia. 
) The bronchial glands, in the more acute cases, are swollen and 
Us. Miliary tubercles and caseous foci are usually present. In cases 
ic phthisis the caseous areas are common, calcification may occur, 
f infrequently purulent softening. 

\hj ’Changes in the other Organs. —Of these, tuberculosis is the most com- 
hton.' In my series of autopsies the brain presented tuberculous lesions in 31, 
the spleen in 33, the liver in 12, the kidneys in 32, the intestines in G5, and 
the pericardium in 7. Other groups of lymphatic glands besides the bron¬ 
chial may be affected. 

Amyloid change is frequent in the liver, spleen, kidneys, and mucous mem¬ 
brane of the intestines. The liver is often the scat of extensive fatty infiltra¬ 
tion, which may cause marked enlargement. The intestinal tuberculosis 
occurs in advanced cases and is responsible in great part for the troublesome 
diarrhoea. 


j Endocarditis is not very uncommon, and was present in 12 of my post 
mortems and in 27 of Percy Kidd’s 500 cases. Tubercle bacilli have been 
found in the vegetations. Tubercles may be present on the endocardium, 
particularly of the right ventricle. 

The larynx is frequently involved, and ulceration of the vocal cords and 
destruction of the epiglottis are not at all uncommon. 

Modes of Onset. —We have already seen that tuberculosis of the lungs 
may occur as the chief part of a general infection, or may set in with symp¬ 
toms which closely simulate acute pneumonia. In the ordinary type of pul¬ 
monary tuberculosis the invasion is gradual and less striking, but presents 
an extraordinarily diverse picture, so that the practitioner is often led into 
error. Among the most characteristic modes of onset are the following: 

(a) Latent Types. —It is probable that many slight, ill-defined ailments 
are due to a local unrecognized tuberculosis of the lung. In the history of 
cases of phthisis such attacks are not infrequently mentioned. 

The disease makes considerable progress before there are serious symp¬ 
toms to arouse the attention of the patient. In workingmen the disease may 
even advance to excavation of an apex before they seek advice. It is not a 
little remarkable how slight the lung symptoms may have been. 

The symptoms may be masked by the existence of serious disease in other 
organs, as in the peritonaeum, intestines, or bones. 

(b) With .Symptoms of Dyspepsia and Anamia. —The gastric mode of 
onset is very common, and the early manifestations may be great irritability 
of. ihejstomach .with vomiting or a type of acid dyspepsia with eructations. 
In young girls (and in children) with this dyspepsia there is very frequently 
a pronounced chloro-anaemia, and the patient complains of palpitation of the 
heart, increasing weakness, slight afternoon fever, and amenorrheea. 
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(c) In a considerable number of eases the onset of pulmonary tuberculo¬ 
sis is with-symptems which suggest nyilarial fever. The patient has repeated 
paroxysms of chills, fevers, and sweats, which may recur with great regular¬ 
ity. In districts in which intermittents prevail there is no more common 
mistake than to confound the initial rigors of pulmonary tuberculosis with 
malaria. 

(d) Onset with Pleurisy. —The first symptoms may be a dry pleurisy over 
an apex, with persistent friction murmur. In other instances the pulmonary 
symptoms have followed an attack of pleurisy with effusion. The exudate 
gradually disappears, but the cough persists and the patient becomes fever¬ 
ish, and gradually signs of disease at one apex become manifest. About one- 
third of all cases of pleurisy with effusion subsequently have pulmonary 
tuberculosis. 

(e) With Laryngeal Symptoms. —The primary localization may be.in the 
larynx, though in a majority of the instances in which huskiness and laryn¬ 
geal symptoms, are the first noticeable features of the disease there are doubt¬ 
less foci already existing in the lung The group of cases in which for many 
months throat and larynx symptoms precede the graver manifestations of pul¬ 
monary phthisis is a very important one. 

(/) Onset with Uaimoptysis. —Frequently the very first symptom of the 
disease is a brisk hemorrhage from the lungs, following which the pulmonary 
symptoms may come on with great rapidity. In other cases the haemoptysis 
recurs, and it may bo months before the symptonjs become well established. 
In a majority of these cases the local tuberculous lesion exists at the date of 
the haemoptysis. 

(g) With Tuberculosis of the Cervico-axillary Glands. —Preceding the 
onset of pulmonary phthisis for months, or even for years, the lymph-glands 
of the neck or of the neck and axilla of one side may be enlarged. These cases 
are by no means infrequent, and they are of importance because of the latency 
of the pulmonary lesions. Nowadays, when operative interference is so com¬ 
mon, it is well to bear in mind that in such patients the corresponding apex of 
the lung may be extensively involved. 

(h) And, lastly, in by far the largest number of all cases the onset is with 
a bronchitis, or, as the patient expresses it, a neglected cold. There has been, 
perhaps, a liability to catch cold easily or the patient has been subject to naso¬ 
pharyngeal catarrh; then, following some unusual exposure, a cough begins, 
which may be frequent and very irritating. The examination of the lungs 
may reveal localized moist sounds at one apex and perhaps wheezing bronchitic 
rales in other parts. In a few cases the early symptoms are often suggestive 
of asthma with marked wheezing and diffuse piping rales. 

Symptoms. —In discussing the symptoms it is usual to divide the disease 
into-three, periods: the.first embracing the time of the growth and develop¬ 
ment of the tubercles; the second, when they soften; and the third, when 
there is a formation of cavities. Unfortunately, these anatomical stages 
can Hot be satisfactorily correlated with corresponding clinical periods, and 
we often find that a patient in the third stage with a well-marked cavity is in 
a far better condition and has greater prospects of recovery than a patient in 
tike first stage with diffuse consolidation. It is therefore better perhaps to 
.disregard them altogether. 
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inoe i i T . Sxmptoms.—Z’ at'ft in the chest may be early and troublesome 
at throughout. It is usually associated with pleurisy, and may be 
.stabbing,in character, and either constant or felt only during cough- 
- Perhaps the commonest situation is in the lower thoracic zone, though 
ome instances it is beneath the scapula or referred to the apex. The 
i may recur at long intervals. Intercostal neuralgia occasionally occurs 
he course of ordinary phthisis. * 

^t Gough is one of the earliest symptoms, and is present in the majority of 
fes from beginning to end. There is nothing peculiar or distinctive about 
. ^.t first dry and hacking, and perhaps scarcely exciting the attention of 
patient, it subsequently becomes looser, more constant, and associated with 
y, muco-purulent expectoration. In the early stages of the disease the 
cough is bronchial in its origin. When cavities have formed it becomes more 
paroxysmal, and is most marked in the morning or after a sleep. Cough is 
not constant symptom, however, and a patient may present himself with 
well-marked excavation at one apex who will declare that he has had little or no 
cough. So, too, there may be well-marked physical signs, dulness and moist 
sounds, without either expectoration or cough. Tn well-established cases the 
nocturnal paroxysms are most distressing and prevent sleep. The cough may 
be of such persistence and severity as to cause vomiting, and the patient 
becomes rapidly emaciated from loss of food—Morton’s cough (1’hlhisiologia, 
1689, p. 101). The laryngeal complications give a peculiarly husky quality 
to the cough, and when erosion and ulceration have proceeded far in the vocal 
cords the coughing becomes much less effective. 

Sput um. —His varies greatly in amount and character at the different 
stages of ordinary phthisis. There are cases with well-marked local signs 
at one apex, with slight cough and moderately high fever, without from day 
to day a trace of expectoration. So, also, there arc instances with the most 
extensive consolidation (caseous pneumonia), and high fever, but without 
enough expectoration to enable an examination for bacilli to be made. Tn the 
early stage of pulmonary tuberculosis the sputum is chiefly catarrhal and has 
a glairy, sago-like ap pearance, due to the presence of alveolar cells which have 
undergone the myeline degeneration. There is nothing distinctive or peculiar 
in this form of expectoration, which may persist for months without indicat¬ 
ing serious trouble. The earliest trace of characteristic sputum may show the 
presence of small grayish or greenish-gray purulent masses. These, when 
coughed up, are always suggestive and should be the portions picked out 
for microscopical examination. As softening comes on, the expectoration 
becomes more profuse and purulent, but may still contain a considerable 
quantity of alveolar epithelium. Finally, when cavities exist, the sputa 
assume the so-called {uiaunular form; each mass is isolated, flattened, 
greenish-gray in color, quite airless, and, when spat into water, sinks to 
the bottom. 

By the microscopical examination of the sputum wc determine whether 
the process is tuberculous, and whether softening has occurred. For tubercle 
bacilli the Ehrlich-Weigert method is the best. The bacilli are seen ns elon¬ 
gated, slightly curved, red rods, sometimes presenting a beaded appearance. 
They are frequently in groups of three or four, but. the number varies consid¬ 
erably. Only one or two may be found in a preparation, or, in some instances. 
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they are so abundant that the entire field is occupied. Repeated examinations 
may be necessary. 

The continued presence of tubercle bacilli in the sputum is an infallible in¬ 
dication of the existence of tuberculosis. 

One or two may possibly be due to accidental inhalation. A number may 
come from a spot of softening 3 by 3 cm. In the nummular sputa of later 
stages the bacilli are very abundant. 

Elastic tissue may be derived from the bronchi, the alveoli, or from the 
arterial coats; and naturally the appearance of the tissue will vary with the 
locality from which it comes. In the examination for this it is not necessary 
to boil the sputum with caustic potash. For years I have used a simple plan 
which was shown to me at the London Hospital by Sir Andrew Clark. This 
method depends upon the fact that in almost all instances- if the sputum is 
spread in a sufficiently thin layer the fragments of elastic tissue can be seen 
with the naked eye. The thick, purulent portions are placed -upon a glass 
plate 15 X 15 cm. and flattened into a thin layer by a second glass plate 
10 X 10 cm. In this compressed grayish layer between the glass slips any 
fragments of elastic tissue show on a black background as grayish-yellow 
spots and can either be examined at once under a low power or the uppermost 
piece of glass is slid along until the fragment is exposed, when it is picked 
out and placed upon the ordinary microscopic slide. Fragments of bread 
and collections of milk-globules may also present an opaque white appearance, 
but with a little practice they can readily be recognized. Fragments of epi¬ 
thelium from the tongue, infiltrated with micrococci, are still more deceptive, 
but the miejoseope at once shows the difference. 

The bronchial elastic tissue forms an elongated network, or two or three 
long, narrow fibres are found close together. From the blood-vessels a some¬ 
what similar form may be seen and occasionally a distinct sheeting is found 
as if it had come from the intima of a good-sized artery. The elastic tissue 
of the alveolar wall is quite distinctive; the fibres arc branched and often 
show the outline of the arrangement of the air-cells. The elastic tissue from 
bronchi or alveoli indicates extensive erosion of a tube and softening of the 
lung-tissue. 

Another occasional constituent of the sputum is blood, which may be pres¬ 
ent as the chief characteristic of the expectoration in haemoptysis or may 
simply tinge the sputum. In chronic cases with large cavities, in addition to 
bacteria, various forms of fungi may be found, of which the aspergillus is the 
most important. Sarcinm may also occur. 

Calcareous Fragments. —Formerly a good deal of stress was laid upon their 
presence in the sputum, and Morton described a phthisis a calculis in pulmoni- 
bus generatis. Bayle also described a separate form of phthisie calculeuse. 
The size of the fragments varies from a small pea to a large cherry. 
As a rule, a single one is ejected; sometimes large numbers are coughed 
up in the course of the disease. They are formed in the lung by the calcifica¬ 
tion of caseous masses, and it is suid ulso occasionally in obstructed bronchi. 
They may come from the bronchial glands by ulceration into the bronchi, and 
there is a case on record of suffocation in a child from this cause. 

The daily amount of expectoration varies. Tn rapidly advancing cases, 
with much cough, it may reach as high as 500 cc. in the day. In cases with 
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foge cavities the chief amount is brought up in the morning. The expcctora- 
Hbhof tuberculous patients usually has a heavy, sweetish odor, and occasion¬ 
ally'it is fetid, owing to decomposition in the cavities. 

. Hemoptysis.—O ne of the most famous of the Hippocratic axioms says, 
“ From a spitting of blood there is a spitting of pus.” ■ The older writers 
thogght that the phthisis was directly due to tho inflammatory or putrefuctivc 
engages caused by the haemorrhage into the lung. Morton, however, in his 
interesting section. Phthisis ah llcemoptue, rather doubted this sequence. 
IffiWiec and Louis, and later in the century Traube, regarded the haemoptysis 
as an evidence of existing disease of the lung. From tho accurate views of 
taonnec and Louis the profession was led away by Graves, and particularly by 
Niemeyer^who held that the blood in the air-cells set up an inflammatory 
prooees, a common termination of which was caseation. Since Koch’s dis¬ 
covery we have learned that many cases in which the physical examination is 
negative show, cither during the period of haemorrhage or immediately after it, 
tubercle bacilli in the sputa, so that opinion lias veered to the older view, 
and we now regard the appearance of haemoptysis as an indication of existing 
disease. In young, apparently healthy persons, cases of hamioptysis may be 
divided into three groups. In the first the bleeding has come on without 
premonition, without overexertion or injury, and there is no family history of 
tuberculosis. The physical examination is negative, and the examination of 
the expectoration at the time of the haemorrhage and subsequently shows no 
tubercle bacilli. Such instances are not uncommon, and, though one may 
suspect strongly the presence of some focus of tuberculosis, yet the individuals 
may retain good health for many years, and have no further trouble. Of the 
386 cases of haemoptysis noted by Ware in private practice, 62 recovered, and 
pulmonary disease did not subsequently occur. 

In a second group individuals in apparently perfect health are suddenly 
attacked, perhaps after a slight exertion or during some athletic exercises. 
The physical examination is also negative, but tubercle bacilli are found some¬ 
times in the bloody sputa, more frequently a few days later. 

In a third set of cases the individuals have been in failing health for a 
month or two, but the symptoms have not been urgent and perhaps not noticed 
by the patients. The physical examination shows the presence of well-marked 
tuberculous disease, and there are both tubercle bacilli and clastic tissue in the 
sputa. 

A very interesting systematic study of the subject of hamioptysis, particu¬ 
larly in its relation to the question of tuberculosis, has been completed in the 
Prussian army by Franz Strieker. During the five years 1890-’95 there were 
900 cases admitted to the hospitals, which is a percentage of 0.045 of the 
strength (1,728,505). Of the cases, in 480 the haemorrhage came on with¬ 
out recognizable cause. Of these, 417 cases, 86 per cent, were certainly or 
probably tuberculous. In only 221, however, was the evidence conclusive. 

In a second group of 213 cases the haemorrhage came on during the mili¬ 
tary exercise, and of these 75 patients were shown to be tuberculous. 

In 118 cases the haemorrhage followed certain special exercises, as in the 
gymnasium or in riding or in consequence of swimming. In 24 cases it 
occurred during the exercise of the voice in singing or in giving command or in 
the use of wind instruments. A very interesting group is reported of 24 cases. 
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in which the haemorrhage followed trauma, either a fall or a blow upon the 
thorax. In 7 of these tuberculosis was positively present, and in 6 other 
cases there was a strong probability of its existence. 

Among the conclusions which Strieker draws the following are the mw* 
important: namely, that soldiers attacked with haemoptysis.without specStt* 
cause are in at least 86.8 per cent tuberculous. In the cases in which the. 
haemoptysis follows the special exercises, etc., of military service, at least 74.® 
per cent are tuberculous. In the cases which come on during swimming or 
as a consequence of direct injury to the thorax about one-half arc not associ¬ 
ated with tuberculosis. 

Heemoptysis occurs in from 60 to 80 per cent of all cases of pulmonary 
tuberculosis. It is more frequent in males than in females. 

In a majority of all cases the bleeding recurs. Sometimes it is a special 
feature throughout the disease, so that a haemorrhagic form has been recog¬ 
nized. The amount of blood brought up varies from a couple of drachms to 
a pint or more. In 69 per cent of 4,125 cases of hemoptysis at the Brompton 
Hospital the amount brought up was under half an ounce. 

A distinction may be drawn between the haemoptysis early in the disease 
and that which occurs in the later periods. In the former the bleeding is 
usually slight, is apt to recur, and fatal haemorrhage is very rare. In these 
cases the bleeding is usually from small areas of softening or from early 
erosions in the bronchial mucosa. In the later periods, after cavities have 
formed, the bleeding is, as a rule, more profuse and is more apt to be fatal. 
Single large haemorrhages, proving quickly fatal, aTe very rare, except in.the 
advanced stages of the disease. In these cases the bleeding comes either from 
an erosion of a good-sized vessel in the wall of a cavity or from the rupture 
of an aneurism of the pulmonary artery. 

The bleeding, as a rule, sets in suddenly. Without any warning the patient 
may notice a warm salt taste and the mouth fills with blood. It may come 
up with a slight cough. The total amount may not be more than a few 
drachms, and for a day or two the patient may spit up small quantities. When 
a large vessel is eroded or an aneurism bursts, the amount of blood brought 
up is large,'and in the course of a short time a pint or two may be expec¬ 
torated. Fatal hemorrhage may occur into a very large cavity without any 
blood being coughed up. The character of the blood is, as a rule, distinctive. 
It is frglhy, mixed with mucus, generally bright red in color, except when 
large amounts are expectorated, and then it may be dark. The sputum may 
remain blood-tinged for some days, or there are brownish-black streaks in it, 
or friable nodules consisting entirely of blood-corpuscles may be coughed up. 
Blood moulds of the smaller bronchi are sometimes expectorated. 

The microscopical examination of the sputum in tuberculous cases is most 
important. If carefully spread out, there may be noted, even in an apparently 
pure haemorrhagic mass, little portions of mucus from which bacilli or elastic 
tissue may be obtained. 

Dyspncea is not a common accompaniment of ordinary phthisis. The 
greater part of one lung may be diseased and local trouble exist at the other 
apex without any shortness of breath. Even in the paroxysms of very high 
fever the respirations may not be much increased. Dyspnoea occurs (1) with 
the rapid extension in both lungs of a broncho-pneumonia; (2) with the 
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• foourrenee of miliary.tuberculosis; (3) sometimes with pneumothorax; (4) 
ih hid cases with much emphysema, and it may be associated with cyanosis; 
g|p) and, lastly, in long-standing cases, with contracted apices or great thieken- 
the pleura, the right heart is enlarged, and the dyspnoea may be cardiac. 
mT 2,J3?N£Eal Symptoms. — Fever. — •'to get a correct idea of the tcmpera- 
jscre -orange in pulmonary tuberculosis it is necessary, as Ringer pointed out, 
pj make tolerably frequent observations. The usual 8 a. m. and 8 r. m. record 
W, in a majority of the cases, very deceptive, giving neither the minimum nor 
maximum. The former usually occurs between 2 and G a. m., and the latter 
between 2 and 6 p. m. 

A recognition of various forms of fever, viz., of tuberculization, of ulcera¬ 
tion, and of absorption, emphasizes the anatomical stages of growth, soften¬ 
ing and cavity formation; but practically such a division is of little use, as in 
a majority of cases these processes are going on together. 

Fever is the most important initial symptom and throughout the entire 
course the thermometer is the most trustworthy guide as to the progress of the 
affection. With pyrexia a patient loses in weight and strength, and the local 
disease usually progresses. The periods of apyrexia are those of gain in weight 
and strength and of limitation of the local lesion. It by no means necessarily 
follows that a patient with tuberculosis has pyrexia. There may be quite 
extensive disease without coexisting fever. On one occasion JJiad 18 instances 
of chronic phthisis under observation, of whom 10 were practically free from 
fexec. But in the early stage, when tubercles are developing and caseous areas 
are.in process of formation and when softening is in progress, fever is a con¬ 
stant symptom. There are a few rare cases in which little or no fever is 
present at the outset even with advancing lesions. 

Two types of fever are seen—the remittent and the intermittent. These 
may occur indifferently in the early or in the late stages of the disease or 
may alternate with each other, a variability which depends upon the fact 
that phthisis is a progressive disease and that all stages of lesions may be 
found in a single lung. Special stress should be laid upon the fact, particu¬ 
larly in malarial regions, that tuberculosis may set in with a fever typically 
intermittent in character—a daily chill, with subsequent fever and sweat. 
In Montreal, where malaria is practically unknown, this was always regarded 
as a suggestive symptom; but in Philadelphia and Baltimore, where ague 
prevails, many cases of early tuberculosis are treated for ague. These are 
often cases that pursue a rapid course. The fever of onset—tuberculization 
—may be almost continuous, with slight daily exacerbations; and at any time 
during the course of chronic phthisis, if there is rapid extension, the remis¬ 
sions become less marked. 

A remittent fever, in which the temperature is constantly above normal 
but drops two or three degrees toward morning, is not uncommon in the 
middle and later stages and is usually associated with softening or extension 
of the disease. Here, too, a simple morning and evening register may give 
an entirely erroneous idea as to the range of the fever. With breaking down 
of the lung-tissue and formation of cavities, associated as these processes 
always are with suppuration and with more or less systemic contamination, 
the fever assumes a characteristically intermittent or hectic type. For a large 
part of the day the patient is not only afebrile, but the temperature is sub- 
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normal. In the annexed two-hourly chart, from a case of chronic tuberculosis 
of the lungs, it will be seen that from 10 p. 11 . to 8 a. m. or noon, the tem¬ 
perature continuously fell and went as low as 95°. A slow rise then took 
place through the late morning and early afternoon hours and reached its 
ma-rimum between 6 and 10 p. M. As shown in the chart, there were in the 
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three days about forty-three hours of pyrexia and twenty-nine hours of apy- 
rexia. The rapid fall of the temperature in the early morning hours is usually 
with sweating. This hectic, as it is called, which is a typical fever 
of septic infection, is met with when the process of cavity formation and 
softening is advanced and extending. 

A continuous fever with remissions of not more than a degree, occurring 
in the course of pulmonary tuberculosis, is suggestive of acute pneumonia. 
When a two-hourly chart is made, the remissions even in acute tuberculous 
pneumonia are usually well marked. A continued fever, such as is seen in 
the first week of typhoid, or in some cases of inflammation of the lung, is 


rare in tuberculosis. 

. 3we<Mng .—Drenching perspirations are-common in 
tut<Toneof the most distressing features of the disease. 


phthisis and-consti- 
They occur usually 
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with the drop in the fever in the early morning hours, or at any time in the 
day when the patient sleeps. They may come on early in the disease, but are 
more persistent and frequent after cavities have formed. Some paticnis escape 
altogether. 

rpfop jg increased in frequency, especially when the fever is high. It 
is. often remarkably full, though soft and compressible. Pulsation may some¬ 
times be seen in the capillaries and in the veins on the back* of the hand. 

L Emacia tion is a pronounced feature, from which the two common names 
of the disease have been derived. The loss of weight is gradual but, if the 
disease is extending, progressive. The scales give one of the best indications 
of the progress of the case. 

3, Physio at, Signs.—( a) Inspection .—The shape of the chest is often 
suggestive, though it is to be remembered that the disease may be met with 
in chests of any build. Practically, however, in a considerable proportion 
of cases the thorax is long and narrow, with very wide intercostal spaces, the 
ribs more vertical in direction and the costal angle very narrow. The scap¬ 
ula are “ winged,” a point noted by Hippocrates. Another type of .chest 
which is very common is that which is flattened in the antero-postcrior diam¬ 
eter. The costal cartilages may be prominent and the sternum depressed. 
Occasionally the lower sternum forms a deep concavity, the so-called funnel 
breast ( Trichter-Brust). Inspection gives valuable information in all stages 
of the disease. Special examination should be made of the clavicular regions 
to see if one clavicle stands out more distinctly than the other, or if the spaces 
above or below it are more marked. Defective expansion at one apex is an 
early and important sign. The condition of expansion of the lower zone of 
the thorax may be well estimated by inspection. The condition of the pne- 
cordia should also be noted, as a wide area of impulse, particularly in the 
second, third, and fourth interspaces, often results from disease of the left 
apex. From a point behind the patient, looking over the shoulders, one can 
often better estimate the relative expansion of the apices. 

(b ) Palpat ion .—Deficiency in expansion at the apices or bases is perhaps 
best gauged by placing the hands in the subclavicular spaces and then in the 
lateral regions of the chest and asking the patient to draw slowly a full breath. 
Standing behind the patient and placing the thumbs in the supraclavicular 
and the fingers in the infraclavicular spaces one can judge accurately as to 
the relative mobility of the two sides. Disease at an apex, though early and 
before dulness is at all marked, may be indicated by deficient expansion. On 
asking the patient to count, the tactile fremitus is increased wherever there is 
iQSaLgrowth of tubercle or extensive caseation. In comparing the apices it 
is important to bear in mind that normally the fremitus is stronger over the 
right than the left. So too at the base, when there is consolidation of the 
lung, the fremitus is increased; whereas, if there is pleural effusion, it is 
diminished or absent. In the later stages, when cavities form, the tactile 
fremitus is usually much exaggerated over them. When the pleura is greatly 
thickened the fremitus may be somewhat diminished. 

(c) Psx£U£8ion. —Tubercles, inflammatory products, fibroid changes, and 
cavities produce important changes in the pulmonapr resonance. There may 
be localized disease, even of some extent, without inducing much alteration, 
as when the tubercles are scattered there is air-containing tissue between 
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them. One of the earliest and most valuable signs is defective- resonance 
upon and above a clavicle. In a- considerable proportion of all cases of phthj.^ 
sis the dulness is first noted in these regions. The comparison between tray 
two sides should be made also when the breath is held after a full inspirations 
as the defective resonance may then be more clearly marked. In the earlm 
stages the percussion note is usually higher in pitch, and it may require anf 
experienced ear <to detect the difference. In recent consolidation from case¬ 
ous pneumonia the percussion note often has a tubular or tympanitic qualifcg 
A wooden dulness is rarely heard except in old cases with extensivo fibtomj 
change at the apex or base. Over large, thin-walled cavities at the apex the' 
so-called cracked-pot sound may be obtained. In thin subjects the percus¬ 
sion should be carefully practised in the supraspinous fossae and the inter¬ 
scapular space, as they correspond to very important areas early involved in 
the disease. In cases with numerous isolated cavities at the apex, without 
much fibroid tissue or thickening of the pleura, the percussion note may show 
little change, and the contrast between the signs obtained on auscultation and 
percussion is most marked. In the direct percussion of the chest, particularly 
in thin patients over the pectorals, one frequently sees the phenomenon known 
as myoidama, a local contraction of the muscle causing bulging, which per¬ 
sists for a variable period and gradually subsides. It has no special signifi¬ 
cance. 

(d) Auscultation.—t-FeiMa breath-sounds are among the most character¬ 
istic early signs, since not as much air enters the tubes and vesicles of the 
affected area. It is well at first always to compare carefully the correspond¬ 
ing points on the two-aides of the chest without asking the patient either to 
draw a deep breath or t o cough. ;.With early apical disease the inspiration 
on quiet breathing may be scarcely audible. Expiratian-ia..usjially prolonged. 
On the other hand, there are cases in which the earliest sign is a harsh, rude, 
respiratory murmur. On deep breathing it is frequently to be noted that 
inspiration is jerking or wavy, the so-called “cog-wheel” rhythm; which, 
however, is by no means confined to tuberculosis. With extension of the 
disease the. jppiratory murmur is harsh, and, when consolidation occurs, 
whiffing and bronchial. _tWith these changes in the character of the murmur 
there are rales, duo to,the accompanying bronchitis. They may be heard only 
on deep inspiration or on coughing, and early in the disease are often crack¬ 
ling in character.When softening .occurs thgy are louder and have a bub¬ 
bling, sometimes a characteristic clicking quality. These “ moist sounds,” as 
they are called, when associated with change in the percussion resonance are 
extremely suggestive. ~7When. cavities form, the rales are louder, more gur¬ 
gling, and resonant in quality. When there is consolidation of any extent 
the breath-sounds are tubular, and in the large excavations loud and cavern¬ 
ous, or have an amphoric quality. In the unaffected portions of the lobe 
and in the opposite lung the breath-sounds may be harsh and even puerile. 
The vocal resonance is usually increased in all stages of the process, and 
bronchophony and pectoriloquy are met with in the regions of consolidation 
and over cavities. Pleuritic friction may be present at any stage and, as men¬ 
tioned before, occurs very early. There are cases in which it is a marked 
feature throughout When the lappet of lung over the heart is involved there 
may be a pleuro-pericardial friction, and when this area is consolidated there 
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• be curious clicking riles synchronous with the heart-beat, due to the com- 
ssion by the heart of this portion with expulsion of air from it. An 
loresting auscultatory sign, met most commonly in phthisis, is the so-called 
'dio-respiratory murmur, a whiffing systolic bruit due to the propulsion of 
■ out of the tubes by the impulse of the heart. It is best heard during 
inspiration and in the antero-lateral regions of the chest. 

/ A systolic murmur is frequently heard in the subclavian'artery on either 
aide, the pulsation of which may be very visible. The murmur is in all prob¬ 
ability due to pressure on the vessels by the thickened pleura. 

The signs of cavity may be here briefly enumerated. 

(a) When there is not much thickening of the pleura or condensation 
of the surrounding lung-tissue, the percussion sound may be full and clear, 
resembling the normal note. More commonly there is defective resonance, 
or a tympanitic quality which may at times be purely amphoric. The pitch’ 
of the percussion note changes over a cavity when the mouth is opened ore. 
closed (Wint rich’s sign), or it may be brought out more clearly on change 1 , 
of position. The cracked-pot sound is obtainable only over tolerably large' 
cavities with thin walls. It is best elieiled by a firm, quick stroke, the patient 
at the time having the mouth open. In those rave instances of almost totaP 
excavation of one lung the percussion note may be amphoric in quality, (b) 
Tlnauscultation the so-called cavernous sounds are heard: (1) Various grades ' 
or modified breathing—blowing or tubular, cavernous or amphoric. There 
may be a curiously sharp hissing sound, as if the air was passing from aAi 
narrow opening into a wide space. In very large cavities both inspiration 1 ' 
and expiration may be typically amphoric. (2) There are coarse bubbling 
rales which have a resonant quality, and on coughing may have a metallic 
or ringing character. On coughing they are often loud and gurgling. Ini 
very large thin-walled cavities, and more rarely in medium-sized cavities, 
surrounded by recent consolidation, the rill os may have a distinctly amphoric ^ 
echo, simulating those of pneumothorax. There are dry cavities in which no 
rales are heard. (3) The vocal resonance is greatly intensified, and whispered 
pectoriloquy is clearly heard. In large apical cavities the heart-sounds are 
well heard, and occasionally there may be an intense systolic murmur, prob¬ 
ably always transmitted to, and not produced, as has been supposed, in the 
cavity itself. In Jarge excavations of the ..left, apex the heart, impulse may 
cause gurgling sounds or clicks synchronous with the systole. They may- 
even be loud enough to be heard at a little distance from the chest wall, i 
large cavity wit h_ smo oth walls an d thin fluid conte nts may give flin-uiiraiipJ 
sion sound w hanT.he trunk, ia~ahruptlv shaken fWalshel. and even thneoin 
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Pseudo-cavernous signs may be caused by an area of consolidation near a 
large bronchus. The condition may be most deceptive—the high-pitched or 
tympanitic percussion note, the tubular or cavernous breathing, and the reso¬ 
nant rkles, simulate closely those of cavity. 


3. Complications of Pulmonary Tuberculosis. 

■ (1) In the Resi’XIiatoey System. —The larynx is rarely spared in chronic 
pulmonary tuberculosis. The first symptom may be huskiness of the voice. 
There are pain, particularly in swallowing, and a cough which is often wheez- 
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ing, and in the later stages very ineffectual. Aphonia and dysphagia are the 
two most distressing symptoms of the laryngeal involvement. When the epi¬ 
glottis is seriously diseased and the ulceration extends to the lateral wall of 
the pharynx, the pain in swallowing may be very intense, or, owing to the 
imperfect closure of the glottis, there may be coyghing spells and regurgit% 
tion of food through the nostrils. Bronchitis and tracheitis are almost invajjp 1 
able accompaniments. 

Pneumonia is a not infrequent terminal complication of chronic phthi§p[ 
It may run a perfectly normal course, while in other instances resolution rs^p 
be delayed, and one is in doubt, in spite of the abruptness of the onset)” is i 
to the presence of a simple or a tuberculous pneumonia. - - 

Emphysema of the uninvolvcd portions of the lung is a common feature, 
rarely producing any special symptoms. There are, however, cases of chronic 
tuberculosis in which emphysema dominates the picture, and in which the 
condition comes on slowly during a period of many years. (General subcu¬ 
taneous emphysema, which has been met with in a few rare cases, is due either 
to perforation of the trachea or to the rupture of a cavity closely adherent to 
the chest wall.) 

Gangrene of the lung is an occasional event in chronic pulmonary tuber¬ 
culosis, due in almost all instances to sphacelus in the walls of the cavity, 
rarely in the lung-tissue itself. 

Complications in the Pleura .—A dry pleurisy is a very common accom¬ 
paniment of the early stages of tuberculosis. It is always a conservative, use¬ 
ful process. In some cases it is very extensive, and friction murmurs may 
be heard over the sides and back. The cases with dry pleurisy and adhesions 
are of course much loss liable to the dangers of pneumothorax. Pleurisy 
with effusion more commonly precedes than occurs in the course of pulmonary 
tuberculosis. Still, it is common enough to meet with cases in which a sero¬ 
fibrinous effusion arises in the course of the chronic disease. There are cases 


in which it is a special feature, and it often, I think, favors chronicity. A 
patient may during a period of four or live years have signs of local disease 
at one apex with recurring effusion in the same side. Owing to adhesions in 
different parts of the pleura, the effusion may he encapsulated. Haemorrhagic 
effusions, which are not uncommon in connection with tuberculous pleurisy, 
are comparatively rare in chronic phthisis. Chyliform or milky exudates are 
sometimes found. Purulent effusions are not frequent apart from pneumo¬ 
thorax. 1 An empyema, however, may occur in the course of the disease or as 
a sequence of a sero-fibrinous exudate. Pneumothorax is an extremely com¬ 
mon complication. Of 49 cases at the Johns Hopkins Hospital, 23 were 
tuberculous (Emerson). It may prove fatal in twenty-four hours. In other 
instances a pyo-pneumothorax follows and the patient lingers for weeks or 
months. In a.ibird group of cases it seems to have a beneficial effect on the 
course of the disease. 


(2) Symptoms hkfebablu to otiiee OsGAtfs.—(a) Cardio-vascular.— 
The retraction of the left upper lobe exposes a large area of the heart. ■ In 
thin-chested subjects there may be pulsation in the second, third, and fourth 
interspaces close to the sternum. Sometimes with much retraction of the 
left upper lobe the heart is drawn up. A systolic murmur over the pulmo¬ 
nary area is common in all stages of phthi^ Apical murmurs are also not 
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infrequent and may be extremely rough and harsh without necessarily indi¬ 
cating that endocarditis is present. The association of heart-disease with 
phthisis is not, however, very uncommon. As already mentioned, there were 
.12, instances of endocarditis in 216 autopsies. ATlie arterial tension is usually 
Mfsr in phthisis and the capillary resistance lessened so that the pulse is often 
4ptl and soft even in the later stages of the disease. The capillary pulse is 
jjiBtinfraqnen My met with, and pulsation of the veins in the back of the hand 
jHpWaaionally to be seen. 

K : 3i(b) Blood Glandular System .—The early anajmia has already been noted. 
Iff is often more apparent than real, a ehloro-ana?mia, and the blood-count 
rarely sinks below two millions per cubic millimetre. 

The blood-plates are, as a rule, enormously increased and are seen in the 
withdrawn blood as the so-called Schultze's granule masses. Without any 
significance, they are of interest chiefly from the fact that every few years 
some tyro announces their discovery as a new diagnostic sign of phthisis. 
The leucocytes are greatly increased, particularly in the later stages. 

(c) Gastro-intestinal System.—A 'lie tongue is usually furred, but may 
be clean and red. j Small aphthous ulcers are sometimes distressing.' A red 
line on the gums, h symptom to which at one time much attention was paid 
as a special feature of phthisis, occurs in other cachectic states. .^Extensive 
tuberculous disease of the pharynx, associated with a similar affection of the 
larynx, may interfere seriously with deglutition and prove a very distressing 
and intractable symptom. II. M. Hayes has studied the/saliva and finds a 
marked impairment in its digestive powers. 

Tuberculosis of the stomach is rare. Ulceration may occur as an acci¬ 
dental complication and multiple catarrhal ulcers are not uncommon. Inter¬ 
stitial .and parenchymatous changes in the mucosa are common (possibly asso¬ 
ciated with the venous stasis) and lead to atrophy, but these can not always 
be connected with the symptoms, and they may be found when not expected. 
On the other hand, when the gastric symptoms have been most persistent the 
mucosa may show very little change. It is impossible always to refer the 
aopjcgxia, nausea, and vomiting of consumption to local conditions. The 
hectic, fever and the neurotic influences, upon which Immcrmann lays much 
stress, must be taken into account, as they play an important role. The organ 
is often dilated, and to muscular insufficiency alone may be due some of the 
cases of dyspepsia. The condition of the gastric secretion is not constant, 
and the reports are discordant. In the early stages there may be superacidity; 
later, a deficiency of acid. 

Anorexia ia often a marked symptom at the onset; there may-ba- positive 
loathing of food, and even small quantities cause nausea. Sometimes, with¬ 
out any nausea or distress after eating, the feeding of the patient is a daily 
battle. When practicable, Debove’s forced alimentation is of great benefit 
in such cases. Nausea and vomiting, though occasionally troublesome at an 
early period, are more marked in the later stages. The latter may be caused 
by the severe attacks of- coughing. S. II. Habershon refers to four .different! 
causes the vomiting in phthisis: (1) central, as from tuberculous rneninj 
gitis; (2) prQfflgujq,Qn.the.Yagi by caseous glands; (3) stimulation fromtM 
peripheral branches of the vagus, either pulmonary, pharyngeal, or gaStnej 
and (4) mechgnjcal causes. .* 
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Of the intfsiiaal 'symptoms /diaaJjgea is the most serious. It may come,-' 
on early, but is more usually a symptom of the laigr stages, and is associ-’l 
ated with in]pp.rnti/)n J particularly of the large bowel. Extensive ulceration 
of the ileum may exist without any diarrhoea. The associated catarrhal 
condition may account in part for it, and in some instances theia mvloid de gen- 
eration of the mucous, membrane. 

(d) Nervous System. —(1) Focal lesions due to the development of coarse 
tubercles and areas of- iulmmilnua mftnmg n^nnephalit.iw. i Aphasia, for in¬ 
stance, may result from the growth of meningeal tubercles in the fissure of 
Sylvius, or even hemiplegia may occur. The solitary tubercles are more com¬ 
mon in the chronic phthisis of children. (2) Basilar meningitis is an occa¬ 
sional complication. It may be confined to the brain, though more commonly 
it is a (3) cercbro-spinal meningitis, which may come on in persons without 
well-marked local signs in the chest. Twice have I known strong, robust 
men brought into hospital with signs of cerebro-spinal meningitis, in whom 
the existence of pulmonary disease was not discovered until the post mortem. 
(4) Peripheral neuritis, which is not common, may cause an extensor paraly¬ 
sis .of the arm or leg, more commonly the latter, with foot-drop. It is usually 
a late manifestation. (5) McntaL,symptoms. It was noted, even by the 
older writers, that consumptives had a peculiarly hopeful temperament, and 
the spes phthisica forms a curious characteristic of the disease. Patients, 
with extensive cavities, high fever, and too weak to move will often make 
plans for the future and confidently expect to recover. 

Apart from tuberculosis of the brain, there is sometimes in chronic phthi¬ 
sis a form of insanity not unlike that which occurs in the convalescence from 
acute affections. 

(e) A remarkable hypertrophy of the mammary gland may occur in pul¬ 
monary tuberculosis, most commonly in males. It may be only on the affected 
side. It is a chronic interstitial, non-tuberculous mammitis (Allot). Mas¬ 
titis adolesccntium, not very uncommon, is not necessarily suggestive of pul¬ 
monary tuberculosis. 

(/) Oenito-urinary System .—The urine presents no special peculiarities 
in amount or constituents. Fever, however, has a marked influence upon it. 
Albumin is met with frequently and may be associated with the fever, or is 
the result of definite changes in the kidneys. In the latter case it is more 
abundant and more curd-like. . Amyloid disease of the kidneys is not uncom¬ 
mon. Its presence is shown by albumin and tube-oasts, and sometimes by a 
great increase in the amount of urine. In other instances there is dropsy, and 
the patients have all the characteristic features of chronic Bright’s disease. 

Pus in the urine may be due to disease of the bladder or of the pelves 
of the kidneys. In some instances the entire urinary tract is involved. In 
pulmonary phthisis, however, extensive tuberculous disease is rarely found 
in the urinary organs. Bacilli may occasionally be detected in the pus. 
" Hematu ria is not a very common symptom. It may occur occasionally as .a 
result or congestion of the kidneys, and pass off leaving the urine albuminous. 
In other instances it results from disease of the pelvis or of the bladder, and 
is associated either with early tuberculosis of the mucous membranes or more 
commonly with ulceration. In any medical clinic the routine inspection of 
the testes for .tubercle will save two or three mistakes a year. 
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(g) Cutaneous System. —The skin is often dry and hush. Local tube r¬ 
c les o ccasionally occur on the hands. There may be pigmentary staining, 
the chloasma phthisicorum, which is more common when the peritonaeum is 
involved. Upon the chest and back the brown stains of pityriasis versicolor 
are very frequent. The,.hair of the head and beard may become dry and 
lanky. The terminal phalanges, in. chronic cases, b«jame.xlubbed ani-the 
pTs incurvated—the JJLippscraUc fingers. A remarkable and unusual com- 
pfieaHoh Is general emphysema, which may result from ulceration of an 
adherent lung or perforation of the larynx. 

Diagnosis.—The early diagnosis of pulmonary tuberculosis is of such vital 
importance to the patient that every possible means should bo taken to recog¬ 
nize the disease before it has made much headway. The truth is, a majority 
of the cases come before us when the lesion is already advanced, as indi¬ 
cated by the physical signs. The following points should be specially 
attended to: 

1. General Features .—Failing health, loss in weight and anaemia, with 
sli ght co neh. particularly at night, are rarely absent. It is usually for these 
symptoms that the patient or his friends seek relief. Or there has been a 
slight-haemoptysis. 

2. The Local Examination .—Tn very many cases the physical signs are 
quite well marked, deficient expansion, the prominence of one clavicle, the 
changes in the percussion note, the changes in the respiratory murmur, and 
the clicking rales. In other instances the physical signs are indefinite, and 
it is not possible to say after the most careful examination that there Is a 
suspicious focus in either lung. 

3. Examination of the Sputum .—"Bacilli and elastic tissue may be pres¬ 
ent without definite physical signs. They may come from a very small focus 
not discoverable on examination. In a great majority of early cases repeated 
inspection of the sputum is the most important diagnostic measure. It is 
very often difficult to get the sputum in incipient cases. 

4. Tuberculin may be given or the ophthalmic reaction tested. 

5. The agglutination and serum diagnosis, as practised by Arloing and 
Courmont, may turn out to be of great service in doubtful cases. 

4. Fibroid Phthisis. 

In their monograph on Fibroid Diseases of the Lung (1894) Clark, Had¬ 
ley and Chaplin make the following classification: 1. Fuje fibroid; fibroid 
phthjsis—a condition in which there is no tubercle. 2. TubercglO-fibroid dis¬ 
ease—a condition primarily tuberculous, but which has run a fibroid course. 
3.~Fibro-tuberculous disease—a condition primarily fibroid, but which has 
become tuberculous. The tubcrculo-fibroid form may come on gradually as a 
s equence of a chronic tuberculous broncho-pneumonia, or follow a chronic 
tuberculous pleurisy. In other instances the process supervenes upon an ordi¬ 
nary ulcerative phthisis. The disease becomes limited to one apex, the cavity 
is surrounded by layers of dense fibrous tissue, the pleura is thickened, and 
the lower lobe is gradually invaded by the sclerotic change. Ultimately a 
picture is produced little if at all different from the condition known.as 
cirrhosis of the lungs. It may even be difficult to say that the process is 
tuberculous, but in advanced cases the bacilli are usually present in the walls 
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of the cavity at the apex, or old, encapsulated caseous areas, are present, 
there may be tubercles at the apex of the other lung and in the broncl&iu* 
glands. Dilatation of the bronchi is present; the right ventricle, sometime^ 
the entire heart, is hypertrophied. 

The disease is chronic, lasting from ten to twenty or more years, durldj^ 
which time the patient may have fair health. 

The chief symptoms are cough, often paroxysmal in character and moat , 
marked in the morning, and dyspnoea on exertion. The expectoration is puru- ’ 
lent, and in some instances, when the bronchiectasis is extensive, fetid. There 
is rarely any fever. 

The physical signs are very characteristic. The chest is sunken and the 
shoulder lower on the affected side; the heart is often drawn over and dis¬ 
placed. If the left lung is involved there may he an unusually large area of 
cardiac pulsation in the third, fourth, and fifth interspaces. Heart-murmurs 
are common. There are dulness over the affected side and deficient tactile 
fremitus. At the apex there may be well-marked cavernous sounds; at the 
base, distant bronchial breathing. The condition may persist for years. In 
some cases the other lung becomes involved, or the patient has repeated attacks 
of hffit p optyBis. in one of which he dies. As a result of the chronic suppura¬ 
tion, amyloid-degeneration of the liver, spleen, and intestines may take place; 
dropsy frequently supervenes from failure of the right heart. 

A more detailed account is found under Cirrhosis of the Lung, with which 
this form is clinically identical. 

Concurrent Infections in Pulmonary Tuberculosis.—It has long been 
known that in pulmonary tuberculosis organisms other than the specific bacilli 
are present, particularly Micrococcus lanceolatus, Streptococcus pyogenes, and 
Staphylococcus aureus ; less frequently Bacillus pyocyaneus. 

A.majority of all eases of pulmonary tuberculosis are combined infec¬ 
tions; streptococci and pneumococci may be found in the sputa, and the 
former have been isolated from the blood. Pruddcn, who has very carefully 
studied this question, arrives at the following conclusions: The.pulmonary 
lesions of tuberculosis are subject to variations depending largely on the dif¬ 
ferent modes of distribution of the bacilli, whether by the blood-vessels or 
through the bronchi, and also whether a concurrent infection with other 
organisms has taken place. The pneumonia complicating tuberculosis may 
be the direct result of the tubercle bacillus or its toxins, or it may follow 
secondary infection with other germs, particularly the Streptococcus pyogenes, 
the Micrococcus lanceolatus, and the Staphylococcus pyogenes. The frequency 
of this secondary infection and the relative significance of these germs are 
not yet fully decided. The introduction of the tubercle bacilli into the lungs 
of a rabbit through the trachea induces the various phases of pulmonary tuber¬ 
culosis, but cavity formation is rare. If, on the other hand, into the lungs 
of a rabbit which are the seat of extensive consolidation the Streptococcus 
pyogenes is introduced, then cavities form rapidly, and the anatomical picture 
is very similar to that of chronic ulcerative tuberculosis in man. It is very 
probable that in man, too, the effect of contamination with these pus organ¬ 
isms is a very important one in hastening necrosis and softening, and also 
in the chronic cases they doubtless produce in large amounts the toxins which 
are responsible for many of the symptoms of the disease. 
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M+JKieaje* Mfooiated with Pulmonary Tuberculosis. — Lobar pneumonia is 
P not uncomffiOT: cause of death. It is met with, most frequently indeed, as 
jte&Cininal event in the chronic cases. It may, however, occur early, and bo 
■pfcult to distinguish from an acute caseous pneumonia. The sputa in the 
Utter are rarely rusty, while the fever in the former is more continuous and 
^higher, but in many cases it is impossible to differentiate between the two 
Conditions. 

E The association of tuberculosis and typhoid fever has already been dis- 
laSsed (page 90). . 

Erysipelas not infrequently attacks old poitrinaircs in hospital wards and 
almshouses. There are instances in which the a ttack scems- to he beneficial, 
a s'the cough les sens and the symptoms ameliorate. It may, however, prove 
fatal. 


The eruptive fevers, particularly measles, f requently precede, but rarely 
occur in the course of pulmonary tuberculosis. In the revaccination of a 
tuberculous subject the vesicles run a normal course. 

Fistula in ano is associated with phthisis in an interesting manner. In 
a majority of such cases it is a tuberculous process. The generaljiffectipn, may 
progressrapjdly after anoperaf ion. The question is considered in lubercu- 
losiaViFThealimentary canal. 

Ueart-disease. —Cardiac hypoplasia seems uncommon in tuberculosis, 
though it was much referred to by the older writers. It was present in only 
3 eases in 1,764 autopsies on tuberculous patients (Norris). Eokitansky 
taught that there was an antagonism between valvular lesions and aneurisms 
and tuberculosis. All forms of congenital heart-disease predispose to it, par¬ 
ticularly stenosis of the pulmonary artery. Mitral stenosis, on the other hand, 
has a distinctly inhibitory influence. The two conditions are rarely found 
associated. Endocarditis has already been referred to. A terminal acute 
tuberculosis, particularly of the serous membranes, is not at all uncommon 
in cardiovascular diseases. 


In chronic and arrested phthisis arteriosclerosis and phlebosclerosis are 
not uncommon. Ormerod noted 30 cases of chronic renal disease in 100 


post mortems. 

The association of tuberculosis with chronic arthritis, upon which cer¬ 
tain writers lay stress, finds its explanation in the lowered resistance of these 
patients, and the greater liability to infection in the institutions in wliieh so 
many of them live. 

Peculiarities of Pulmonary Tuberculosis at the Extremes of Life.— (a) 

OJfLJ^e .—It is remarkable how common tuberculosis is in the aged, partic¬ 
ularly in institutions. McLachlan noted 145 cases in which tuberculosis was 
the cause of death in old persons in Chelsea Hospital. All were over sixty 
years of age. The experience at the Salpctri^re is the same. Laennec met 
with a case in a person over ninety-nine years of age. 

At the Philadelphia Hospital, in the bodies of aged persons sent over 
from the almshouse it was extremely common to find either old or recent 
tuberculosis. A patient died under my care at the ago of eighty-two with 
extensive peritoneal tuberculosis. Pulmonary tuberculosis in the aged is 
usually, latent jtnd. runs a slow course. The physical signs are often masked 
by emphysema and by the coexisting chronic bronchitis. The diagnosis may 
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depend entirely upon the discovery of the bacilli and elastic tissue. Conteary 
to the opinion which was held some years ago, tuberculosis is by no means, 
uncommon with senile emphysema. Some of the cases of tuberculosis i|j£ 
the aged are instances of quiescent disease which may have dated from an 
early period. 

(6) Infants i —The occurrence of acute tuberculosis in children has 
already been mentioned, and also the fact that the disease is occasionally con¬ 
genital. Leroux has analysed the statistics of the late Prof. Parrot, em¬ 
bracing 219 cases in children under three years. Of these there were from 
one day to three months, 23; from three to six months, 46; from six to twelve 
months, 63 (a total of 111 under one.ycar); and from one to three years, 108. 
Pulmonary cavities were present in 57 of the cases, and in only 50 was. the 
pulmonary lesion the sole manifestation. At the St. Petersburg Foundling 
Asylum, in the ten years ending 1884, there were 416 cases of tuberculosis 
in 16,581 autopsies. The observations of Northrop, at the New York 
Foundling Hospital, are of special interest in connection with the mode of 
infection. Of 125 cases of tuberculosis on the records of this institution, 
in 34 the ravages were extensive, the seat of the primary affection was not 
clear, and the bronchial glands were large and cheesy. In 20 eases of general 
tuberculosis there were cheesy masses in the bronchial glands and in the lungs. 
In 42 cases of general tuberculosis the only cheesy masses were in the bronchial 
lymph-glands. In 9 cases the tubercles were limited to the bronchial nodes 
and the lungs; the latter containing only discrete miliary bodies, while the 
bronchial glands showed advanced caseation. In 13 cases there was tuber¬ 
culosis of the bronchial nodes only. In most of these cases the patients died 
of infectious diseases. These figures are very suggestive, and point, as already 
not®!, to infection through the bronchial passages as the most common method, 
even in children. Of 500 autopsies in children at the Munich Pathological 
Institute, in 150 (30 per cent) tuberculosis was present and in over 92 per 
cent the lungs were involved (Muller). 

Modes of Death in Pulmonary Tuberculosis. —(a) By asthenia, a gradual 
failure of the strength. The end is usually peaceable and quiet, occasion¬ 
ally disturbed by paroxysms of cough. Consciousness is often retained until 
near the close. 

(6) By asphyxia, as in some cases of acute miliary tuberculosis and in 
acute pneumonic phthisis. In chronic phthisis it is rarely seen, even when 
pneumothorax develops. 

(c) By syncope. This is not conunon. I have known it to happen once 
or twice in patients who insisted upon going about when in the advanced 

.stages of the disease. There may be, but not necessarily, fatty -degeneration 
of the heart. Rapid syncope may follow hemorrhage or may be due to throm¬ 
bosis or embolism of the pulmonary artery, or to pneumothorax. 

(d) From haemorrhage. The fatal bleeding, in chronic, phthisis is due 
to erosion of a large vessel or rupture of an aneurism in a pulmonary cavity, 
most, commonly the latter. Of 26 cases analyzed by S. West, in 11 the fatal 
haemoptysis was due to aneurism, and of 35 cases collected by Percy Kidd, 
aneurism was present in 30. In a case of Curtin’s, at the Philadelphia Hos¬ 
pital, the bleeding proved fatal before hemoptysis occurred, as the eroded 
vessel opened into a capacious cavity. 
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*£$#) cerebral symptoms. Coma may be due to meningitis, less often 
R^t rami a. Death in convulsions is rare. The haemorrhagic pachy-menin- 
jg*S-"wEich occurs in some cases of phthisis occasionally causes loss of con- 
Biousnees, but is rarely a direct cause of death. In one of my cases, death 
feshlted from thrombosis of the cerebral sinuses with symptoms of meningitis. 

V. Tubebctjlosis of the Alimentaby Canal. 

■, (a) Lips. —Tuberculosis of the lip is very rare. It occurs occasionally in 
:he form of an ulcer, either alone or more commonly in association with laryn¬ 
geal or pulmonary disease. Two eases are reported and the literature is 
analyzed in Vcmeuil’s Etudes.* The ulcer is usually very sensitive and may 
be mistaken for a chancre or an epithelioma. The diagnosis may be made in 
cases of doubt by inoculation or the examination of a portion for tuberclo 
bacilli. 

(b) T.QW ue -—The disease begins by an aggregation of small granular 
bodies on the edge or dorsum. Ulceration proceeds, leaving an irregular sore 
with a distinct but uneven margin, and a rough, often caseous base. The 
disease extends slowly and may form an ulcer of considerable size. I have 
known it to be mistaken for epithelioma and the tongue to be excised. It is 
rarely met with except when other organs are involved. The glands of the 
angle of the jaw are not enlarged and the sore does not yield to iodide of 
potassium, which are points of distinction between the tuberculous and the 
syphilitic ulcer. In doubtful cases the inoculation test should be made, or a 
portion excised for microscopical examination. 

(c) The salivary glands belong to that small group of organs of the body 
which seem to possess an immunity; a very few cases have been reported. 

( d) Tubercles of the hard or soft palate nearly always follow extension of 
the disease from neighboring parts. 

(e) Tuberculosis of the Tonsils. —In 7 of 45 consecutive cases in children 
from three months to fifteen years A. Latham demonstrated, by inoculation, 
the presence of tuberculosis of the tonsils either in organs removed by oper¬ 
ation or post mortem. The observation is of interest in connection with the 
views of Schlenker, who claims that the majority of the cases of tuberculous 
cervical glands result from infection with tubercle bacilli which gain admis¬ 
sion by way of the tonsil. A large number of his cases of tuberculous cervical 
adenitis were definitely of a descending variety and associated with tubercu¬ 
losis of these glands. The majority also had pulmonary tuberculosis, and he 
regards surface infection of the tonsil by tuberculous food and sputum far 
more common than infection by way of the circulation. The disease may 
occur as a superficial ulceration. More commonly there is an infiltration of 
the tonsil with miliary tubercles, which produces a greater or less hypertrophy 
which it is practically impossible to distinguish from an ordinary enlargement 
of the tonsil without a microscopical examination. Hugh Walsham’s observa¬ 
tions on the frequency of infection of the tonsils in pulmonary tuberculosis 
hare been referred to. 

(/) Pharynx. —In extensive laryngeal tuberculosis an eruption of miliary 
granules on the posterior wall of the pharynx is not very uncommon. In 
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chronic phthisis an ulcerative pharyngitis, due to extension of tho disease 
from the epiglottis and larynx, is one of the most distressing of complica¬ 
tions, rendering deglutition acutely painful. Adenoids of the naso-pharynx 
may be tuberculous, as shown by Lermoyez. Macroscopically, they do not 
differ from the ordinary vegetations found in this situation. - 

(g) A few ipstances occur in the literature of tuberculosis of the oesoph¬ 
agus. The condition is a pathological curiosity, except in the slight exten¬ 
sion from the larynx, which is not infrequent; but in a case in my wards de¬ 
scribed by Flexnor the ulcer perforated and caused purulent pleurisy. The 
condition has been fully considered by Claribel Cone, who has described a 
second case from the Johns Hopkins Hospital (Bulletin, November, 1891'). 

(h) Stomach .—Many cases are reported which are doubtful. Primary 
disease is unknown. Marfan was able to collect only about a dozen authentic 
cases. Perforation of the stomach occurred six times, thrice by a tuberculous 
gland. In Oppolzer’s case an ulcer of the colon perforated the organ. In 
Musser’s case there was a large tuberculous ulcer 3 X li inches in- extent. 
Three cases have been described from my wards by Alice Hamilton (J. H. H. 
Bulletin, April, 1897). 

(t) Intestines .—The tubercles may bo (1) primary in the mucous mem¬ 
brane, or more commonly (2) secondary to disease of the lungs, or in rare 
cases the affection may (3) pass from the peritonseum. 

(1) Primary intestinal tuberculosis occurs most frequently in children, 
in whom it may be associated with enlargement and caseation of the mesen¬ 
teric glands, or with peritonitis. As stated on page 292, there is great dis¬ 
crepancy in the statistics on this point—German 4 per cent, American 1 per 
cent, English 18 per cent—and the question needs careful study. Biedert 
gives 16 eases in 3,104 instances of tuberculosis in children. In adults pri¬ 
mary intestinal tuberculosis is rare, occurring in but 1 instance in 1,000 
autopsies upon tuberculous adults at the Munich Pathological Institute; but 
now and then cases occur in which the disease sets in with irregular diar¬ 
rhoea, moderate fever, and colicky pains. In a few cases haemorrhage has 
been the initial symptom. Regarded at first as a chronic catarrh, it is not 
until the emaciation becomes marked or the signs of disease appear in the 
lungs that the true nature is apparent. Still more deceptive are the cases in 
which the tuberculosis begins in the caecum and there are symptoms of appen¬ 
dicitis—tenderness in the right iliac fossa, constipation, or an irregular diar¬ 
rhoea and fever. These signs may gradually disappear, to recur again in a 
few weeks and still further complicate the diagnosis. Fatal haemorrhage has 
occurred in several of my cases. Perforation may occur with the formation 
of a pericaecal abscess, or perforation into the peritonaeum may take place, or 
in very rare instances there is partial healing with great thickening of the 
walls and narrowing of the lumen. 

(2) Secondary involvement of the bowels is very common in chronic pul¬ 
monary tuberculosis, e. g., in 566 of the 1,000 Munich autopsies in tuber¬ 
culosis just referred to. In only three of these cases were the lungs not 
involved. The lesionsi are chiefly in the ileum, caecum, and colon. The affec¬ 
tion begins in ihe solitary and agminated glands or on the surface of or 

within the mucosa. The-caseation and necrosis lead to ulcera ti on, . . whic h 

may be very extensive and involve the. greater portion of . the mucosa of .the 
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small bowels. In the ilemn the Foyer’s patches are chiefly involved 
Effi ffffle ulcers may pe ovoidJ^t, in the jejunum and colon they are usually 
Upund or transverse to the long axis. The tuberculous ulcer has the follow- 
jpng characters: (o) It is irregular, rarely ovoid or in the long axis, more 
/frequently gird}ing.tbe bowel; (6) the edges and base are infiltrated, often 
caseous; (c) the submucosa and muscularis arc usually involved; and (d) 
on lie serosa may be seen colonies of young tubercles or a well-marked tuber¬ 
culous lymphangitis. Perforation and peritonitis are not uncommon events 
in' the secondary ulceration. Stenosis of the bowel from cicatrization may 
■ occur; the strictures may be multiple. 

Localized chronic tuberculosis of the ileo-ccecal region is of great impor¬ 
tance. The caecum may present a chronic hyperplastic tuberculosis, which not 
uncommonly extends into the appendix. As a consequence of the changes 
produced a definite tumor-like mass is formed in the right iliac fossa. This 
variesjn size, is usually elongated in a vertical direction, hard, slightly mov¬ 
able, or bound down by adhesions and very sensitive to pressure. The tumor 
simulates more or less closely a true neoplasm of this region, particularly car¬ 
cinoma. The condition is characterized by gradual constriction of the lumen 
of the bowel, periodic attacks of severe pain, and alternating diarrhoea and 
constipation. The extremely localized character of the disease warrants an ex¬ 
ploratory operation, as the results of entcrectomy are remarkably favorable. 
Of 11 cases reported by F. M. Caird 7 recovered. In a second form of this 
disease, occurring less frequently than the former, there is no definite tumor- 
mass to be felt, but a general induration and thickening in the right iliac 
fossa similar to the local changes produced by a recurring appendicitis. In 
this variety a fistula discharging fecal matter occasionally results. Both forms 
may be distinguished from the diseases they simulate by the finding of tubercle 
bacilli in the stools or in the discharge from the fistula when such exists. 

Tuberculosis of the rectum has a special interest in connection with fistula 
in ano, which, according to Spillman’s statistics, occurs in about 3.5 per cent 
of cases of pulmonary disease. In many instances the lesion has been shown 
to be tuberculous. It is very rarely primary, but if the tissue on removal 
contains bacilli and is infective the lungs are almost invariably found to be 
involved. It is a common opinion that the pulmonary symptoms progress rap¬ 
idly after the fistula is cut. This may have some basis if the operation con¬ 
sists in laying the tract open, and not in a free excision. 

(3) Extension from the peritonseum may excite tuberculous disease in the 
bowels. The affection may be primary in the peritonaeum or extend from the 
tubes in women or the mesenteric glands in children. The coils of intestines 
become matted together, caseous and suppurating foci develop between the 
folds, and perforation may take place between the coils. 


VI. Tuberculosis or the Liver. 

This organ is very constantly involved in (1) Miliary tuberculosis. This 
is seen in acute generalized tuberculosis, though the granules may be small 
and have to be looked for very carefully. In chronic tuberculosis miliary 
tubercles are not at all uncommon in the liver. (2) Solitary tubercle. Occa¬ 
sionally large tuberculous masses are found in the organ, sometimes associated 
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with perihepatitis, sometimes with tuberculous peritonitis, and in children 
with tuberculous adenitis. In a few cases the masses are very large, though it 
is only in exceptional cases that the tumor can be felt through the abdominal 
wall. Occasionally the solitary tubercle becomes infected with pus organis^os, 
softens and forms an abscess. (3) Tuberculosis of the bile ducts ; 
cuIqus cavities,in the liver. This is by far the most .ch ar acte r istic tuberpu-^ 
lous change in the organ, and is nat-uncnmaum. It was well describedvby.. 
Bristowe in 1858. The liver is enlarged, and section shows numerous small* 
cavities, which look at first like multiple abscesses in suppurative pylephlebitis, 
but the pus is bile-stained and the whole process is a local tuberculous cholan¬ 
gitis. (4) Tuberculous- cirrhosis. With the eruption of miliary tubercles 
there may be slight increase in the connective tissue, which is overshadowed 
by the fatty change. In all the chronic forms of tubercle in this organ there 
may be fibrous overgrowth. Hanot, who has described several varieties, states 
that the condition may be primary. I' janti a sll y it is .very .rare, exgggt. in 
connection with chronic tuberculous peritonitis-and .perihepatitis, when the 
organ may be much deformed by a sclerosis involving the portal canals and 
the capsule, which may be greatly involved in a polyserositis. 

VII. Tuberculosis of the Brain and Cord. 

Tuberculosis of the brain occurs as (a) an acute miliary infection caus¬ 
ing meningitis and acute hydrocephalus; (6) as a chronic meningo-encepha- 
liiis, usually localized, and containing small nodular tubercles; and (c)_as 
the so-called solitary tubercle. Between the last two forms there are all 
gradations, and it is rare to sec the meninges uninvolved. The acute variety 
has already been considered. I shall here consider the chronic form, which 
conies on slowly and has the clinical characters of a tumor. 

It is most common in the young. Of 148 cases collected by Pribram-11$ 
were under fifteen years of age. Other organs are usually involved, partic¬ 
ularly the lungs, the bronchial glands, or the bones. In rare instances n( 
tubercles are found elsewhere. They occur most frequently in the cerebellum 
next in the cerebrum and then in the pons. The growths are often multiple 
in 100 out of 183 cases (Gowers). They range in size from a pea to a wal 
nut; large tumors occasionally occur, and sometimes an entire lobe of th 
-cerebellum is aSected. On section the tubercle presents a grayish-yellow 
caseous appearance, usually firm and hard, and encircled by a transluoenl 
softer tissue. The centre of the growth may be semi-diffluent. As in othe 
localities the tubercle may calcify. The tumors are as a rule attached to th 
meninges, often to the pia at the bottom of a sulcus so that they look in 
bedded in the brain-substance. About the longitudinal fissure there may 1 
an aggregation of the growths, with compression of the sinus, and the formi 
tion of a thrombus. The tuberculous tumor not infrequently excites acuf 
meningitis. In localized meningo-encephalitis the pia is thickened, tube 
cles are adherent to the under surface and grow about the arteries. It is ofte 
combined with cerebral softening from interference with the circulation. Sc 
eral of the most characteristic instances which I have seen were on tl 
meninges covering the insula. This form may occur in pulmonary tuberc 
losis, causing hemiplegia or aphasia which may persist for months. 
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The symptoms of tuberculous growths in the brain are those of tumor, 
and will be considered in the section on the brain. 

In the spuutl.cord the same forms are found. The acute tuberculous men¬ 
ingitis has been considered and is almost always cerebro-spinal. The solitary 
tubercle of the. .cord, is rare. Herter has reported 3 cases and collected 24 
from the literature. It was secondary in all save one case. The symptoms 
are those of spinal tumor or meningitis. • 


VIII. Tuberculosis of tite Genito-ubtnaby System. 

The studies of the past few years, and particularly the work of surgeons 
and gynaecologists, have taught us the great importance of tuberculosis of this 
tract. Any part of the genilo-urinary system may be invaded. The suc¬ 
cessive involvement of the organs may be so rapid that unless the ease has 
been seea..fiarly it may lie impossible to state wilh any degree of certainty 
which has been the primary seat of infection. There may be simultaneous 
involvement of various portions of the tract. In tuberculosis of the genito¬ 
urinary system one always has to bear in mind the possibility of latent dis¬ 
ease elsewhere in the body. As Bollinger says, tubercle bacilli may gain 
admission at some part of the respiratory tract without producing any lesion 
at the point of entrance, and finally reach a bronchial gland, where they 
set up a tuberculous process of extremely slow development without producing 
any symptoms. From this point bacilli may enter the blood stream and lodge 
in the epididymis or testicle proper, and produce nodules which are readily 
discovered, owing to the ease with which these parts are examined. Such a 
case might be quite easily mistaken for one of primary genital tuberculosis, 
whereas the true primary tuberculous focus is far distant. 

Infection of the genito-urinary tract occurs in various ways: 

1. By Hereditary Transmission .—It has been met with in the foetus. The 
comparative frequency of tuberculosis of the testicle in very young children 
suggests very strongly that the uro-genital organs may be involved as a result 
of direct transmission of the disease from the parents. 

2. By infection from areas of tuberculosis already existing in the patient. 

(а) Infection through the Blood .—In many cases uro-genital tuberculosis 
is found at autopsy associated with disease of some distant organ, particu¬ 
larly the lungs, and it would appear most probable that in them infection has 
been through the blood-vessels. Jani’s observations, which were published by 
Weigert after the author’s death, strongly support this theory. In studying 
sections of the genital organs of patients who died of pulmonary tuberculosis, 
he found tubercle bacilli in 5 out of 8 cases in the testicle, and in 4 out of 6 
cases in the prostate, without in any instance finding microscopical evidences 
of tubercles in these organs. The bacilli lay, in the testis, partly within and 
partly close beside the cellular and granular contents of the seminal tubules, 
while in the prostate they were always situated in the neighborhood of the 
glandular epithelium. 

(б) Infedigji from the Peritonaeum .—This source of infection, in both 
men ancT women, is much more frequent than is commonly supposed. The 
intimate relationship between the peritonajum and bladder in both subjects, 
mid with the vesicahe seminales and vasa deferentia in the male, allows of 
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a ready way of invasion of these organs by direct extension of the disease. 
The peritonaeum is a frequent source of genital tuberculosis in the female. 
No doubt many cases of tuberculosis, of. .the dfallopian tubes originate from 
this source. The fact that the fimbriated extremity of the tube is often'MBit', 
seriously involved points rather strongly in this direction, although the fwrc 
might bo taken as a point in favor of blood infection, favored by its greaM; 
vascularity. Various observations go to show that the action of the cSk 
lining the lumina of the Fallopian tubes tends to attract particles introd-atwfc 
into the peritoneal cavity. Jani’s observation is very interesting in this'$16- 
nection, as showing the possibility of tubercle bacilli entering the tubes frhtfi 
the peritoneal cavity without there being any tuberculous peritonitis.-- ‘He 
found typical tubercle bacilli in the lumen, in sections of a normal Fallopian 
tube, in a woman who died of pulmonary and intestinal tuberculosis. The 
explanation advanced was that the bacilli made their way through the thin 
peritoneal coat from one of the intestinal ulcers, thus reaching the peritoneal 
cavity, and thence were attracted into the Fallopian tube by the current pro¬ 
duced by the action of the cilia lining the lumen. The intimate relationship 
between tuberculous peritonitis and tuberculosis of the Fallopian tubes is 
shown in the fact that the latter are affected in from 30 to 40 per cent of 
the cases. 

(c) Infection from other Organs by Direct Extension .—The occurrence 
of direct extension from the peritoneum has already been mentioned. In 
tuberculous ulceration of the intestine or rectum adhesions to the bladder 
in the male or to the uterus and vagina in the female may occur, with result¬ 
ing fistulse and a direct extension of the disease. Perirectal tuberculous 
abscesses may lead to secondary involvement of some portion of the genito¬ 
urinary tract. It must not be forgotten that tuberculosis of the vertebra 
may be followed by tuberculosis of the kidney as a result of direct extension 
of the disease. 

3. By Infection from Without .—Whether uro-genital tuberculosis maj 
occur as a result of the entrance of tubercle bacilli into the urethra or vagim 
is still a disputed question. That bacilli gain admission to these passages dur 
ing coitus with a person the subject of uro-genital tuberculosis, or by the us< 
of foul instruments or syringes, seems quite probable. The possibility o 
genital tuberculosis occurring in the female as a result of coitus with a mat 
the subject of tuberculosis in some portion of the genito-urinary system wa 
first suggested by Cohnheim, who stated, however, that it rarely, if evei 
occurred. Gartner’s experiments have been referred to. 

In a patient with intestinal tuberculosis the tubercle bacilli might acci 
dentally reach the urethra or vagina from the rectum. 

Uro-genital tuberculosis is commonest between the ages of twenty an* 
forty years—that is, during the period of greatest sexual activity. Males ar 
affected much more frequently than females, the proportion being 3 to f 
This'great difference is no doubt partly due to the more intimate relationshi 
between the urinary and genital systems in the former than in the latter. I 
the male the urethra forms the common outlet for the two systems, while i 
the female there is a separate outlet for each. 

Oncejhe uro-genital tract has been invaded, the disease is likely to spies 
rapidly*, and the method of extension is an important one. Quite frequentl 
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there ; is direct extension, as when the bladder is involved secondarily to the 
Ipdfiey by passage of the disease along the ureter, or where the tuberculous 
tjacbc&S extends along the vas deferens to the vesiculoe scminales. No doubt 
qgjjrface inoculation occurs in some instances, and to this cause may be attrib- 
£psd a certain percentage of cases of vesical and prostatic disease following 
^jAatculosis of the kidney. Although this probability is acknowledged, there 
element of doubt as to the possibility of the kidney becoming affected 
'^pndarily to the bladder or prostate by the direct passage of the bacilli up 
tife lumen of one ureter; for in such a case we have to supposo that a non- 
niotile bacillus, contrary to the laws of gravity, ascends against an almost 
co nsfan t current of urine flowing in the opposite direction. The lymphatics 
may‘afexd-a. means for the spreading of the disease, but in a greater number 
of cases than is generally supposed it takes place by way of the blood-vessels. 
Cystoscopic examinations of the bladder not infrequently show the presence 
of tubercles beneath the mucous membrane before there is any evidence of 
superficial ulceration—a fact suggesting strongly a blood infection. 

The discovery of tubercle bacilli in the urine and the obtaining of tuber¬ 
culous lesions in animals as a result of inoculation with the urinary sedi¬ 
ment afford us the only positive evidence of genito-urinary tuberculosis. So 
far there are no authentic-accounts of tubercle bacilli having been found in the 
semen of men with tuberculosis of the testicle or vesieula) scminales. Owing 
to the fact that the smegma bacillus has the same staining reaction as the 
tubercle bacillus, and, morphologically, is practically indistinguishable from 
it, the greatest care must be used in obtaining (he specimen of urine for 
examination, to eliminate, if possible, all chances of contamination. Thus 
the urine examined must be a catheterized specimen, and even then one runs 
the risk of carrying back into the bladder on the end of the cathctcr*a few 
bacilli which may be washed out in the stream of urine and be mistaken for 
tubercle bacilli in the sediment. By Bunge and Trautenroth’s method of 
staining the two organisms can probably be definitely differentiated, but the 
safer plan is to immediately inoculate one or more guinea-pigs with some of the 
suspected urine. If tubercle bacilli be present the animals will manifest 
tuberculous lesions in from three to five weeks. 

Tubekcot.obis of the Kidneys (Phthisis renum ).—In general tuber¬ 
culosis the kidneys frequently present scattered miliary tubercles. In pul¬ 
monary tuberculosis it is common to find a few nodules in the substance of 
the organ, or there may be pyelitis. In the first 17,000 admissions to the 
medical wards of the Johns Hopkins Hospital there were 1,085 cases of tuber¬ 
culous infection. In 17 of these a clinical diagnosis of renal tuberculosis 
was made. Walker analyzed the first 1,369 autopsies in the same hospital 
and found that 784 had tuberculosis in some part of the body. In all there 
were 61 cases of renal tuberculosis. Of 482 cases of pulmonary tuberculosis 
showing symptoms during life, one or both kidneys were involved in 23. 
There were 36 cases of acute general miliary tuberculosis, and in every instance 
the kidney was affected. The 2 other cases of renal tuberculosis occurred in 
patients with latent disease. Primary tuberculosis, pf the kidneys is not very 
rare, but in no instance in the above series did Walker demonstrate a primary 
infection, in the kidney. The tuberculous process was primary in some other 
part of tiie genito-urinary tract in 6 cases. In a majority of the cases the 
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process involves the pelvis and the ureter as well, sometimes the bladder ab2* 
prostate. It may be difficult to say in advanced cases whether the disease 
has started in the bladder, prostate, or vesicles, and crept up the ureters, 
or "whether it started in the kidneys and proceeded downward. In a majority 
of cases, I believe, the latter is true, and the infection is through the blood. 
Walker thinks that a hacmatogenous infection takes place in 90 per cent of the 
cases, and that this is the channel of infection in the majority of instances 
where renal follows vesical tuberculosis rather than along the ureter. One 
kidney alone may be involved, and the disease creeps down the ureter and 
may only extend a few millimetres on the vesical mucosa., A man with aortic 
insufficiency, who had no lesions in the lungs, presented a localized patch in 
the pelvis of the kidney, involving a pyramid, while the ureter, 5 cm. from the 
bladder and at its orifice, was thickened and tuberculous. The prostate 
showed an area of caseation. The process is most common between twenty 
and thirty years of age, but it may occur at the extremes of ago. In a series 
of 386 cases collected by Walker in which the sex was stated, 182 of the 
patients wore males and 204 females. The joint statistics of Guillard, Tuffior, 
and Albarran include 2-16 cases of chronic tuberculosis, of which 112.. were 
female^ and 69 males. In the earliest stage, which may be met with acci¬ 
dentally, the disease is seen to begin in the pyramids and calyces. Negrosis 
and caseation proceed rapidly, and the colonies of tubercles start throughout 
the pyramids and extend upon the mucous membrane of the pelvis. As a 
rule, from the outset it is a tuberculous pyo-nephrosis. The renal infection 
may result from direct extension of the disease from a tuberculous vertebra. 
It may be confined to one kidney, or progress more extensively in one than in 
the other. Of 216 cases in which the side affected was specified, the .light 
kidney was involved in 111, the left in 96, and both together in 9. At autopsy 
both organs are usually found enlarged. In only 3 of the 61 autopsies pre¬ 
viously referred to was the disease unilateral. One kidney may be completely 
destroyed and converted into a series of cysts containing cheesy substance— 
a form of kidney which the older writers called scrofulous. In the putty¬ 
like contents of these cysts lime salts may be deposited. In other instances 
the walls of the pelvis arc thickened and cheesy, the pyramids eroded, and 
caseous nodules are scattered through the organ, even to the capsule, which 
may be thickened and adherent. The other organ is usually less affected, 
and shows only pyelitis or a superficial necrosis of one or two pyramids. 
The ureters are usually thickened and the mucous membrane ulcerated and 
caseous. Involvement of the bladder, vesical® seminales, and testes is not 
uncommon in males. 

The symptoms are those of pyelitis. The urine may be purulgnt for 
years, and there may be little or no distress. Even before the bladder be¬ 
comes involved micturition, is frequent, and many instances are mistaken 
forjystitis. The frequent micturition is in part due to an initial polyuria, 
in part to reflex irritation, but chiefly to a non-tuberculous inflammation 
over the trigone of the bladder. It is usually the earliest and most constant 
symptom. Hmmaturia, of a mild grade, occurs at some time during the course 
of the disease in the majority of the cases. Dull, aching painjn the lumbai 
region pn one side is frequently complained of and may be the first symptom. 
The condition is for many years compatible with fair health. The (suability 
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is shown by the accidental discovery of the so-called scrofulous kidney, con¬ 
verter into cysts containing a putty-like substance. In cases in which the 
disease becomes advanced and both organs are affected, constitutional symp¬ 
toms are more marked. There is irregular fever, with chills and loss of 
highland strgpgth. General tuberculosis is common. In only one of my 
cases were the lungs uninvolved. In a case at the Montreal General Hos¬ 
pital a cyst perforated and caused fatal peritonitis. 

Physical examination may detect special tenderness on one side, or the 
kidney may bo palpable in front on deep pressure; but tuberculous pyelo¬ 
nephritis seldom cuuses a large tumor. Occasionally the pelvis becomes 
enormously distended; but this is rare in comparison with its frequency in 
calculous pyelitis. The urine presents changes similar to those of ordinary 
calculous pyelitis—piis-cells, epithelium, and occasionally definite caseous 
masses. It is nearly always acid in reaction. Albumin is, of course, pres¬ 
ent. Tubercle bacilli may be demonstrated by the ordinary methods. Tube- 
casts are not often seen. 

To distinguish the condition from calculous pyelitis is often difficult. 
Haemorrhage may be present in both, though not nearly so frequently in the 
tuberculous disease. Functional haematuria, to which Senator has given the 
name essential renal licematuria, and Klemperer that of angio-neurotic renal 
h mmatu ria has been a source of error in diagnosis and has led to surgical 
interference. In this condition it is highly probable that bleeding from the 
kidney can occur in the absence of any definite lesion of the organ, although 
Israel denies the existence of such an anomaly. Methylene blue and phlorid- 
zin, given subcutaneously, are held to be of value iu determining the kidney 
affected. The diagnosis rests on three points: (1) The detection of some 
focus of tuberculosis, as in the testes; (2) the presence of tubercle bacilli in 
the sediment; and (3) the use of tuberculin. In woman the kidney involved 
is now easily determined by cathcterizing the ureters after the plan of my 
colleague Kelly. 

The incidence of renal implication in uro-genital tuberculosis may be 
gathered from Orth’s Gottingen material, analyzed by Oppenheim. Of CO 
cases there were 34 in which the kidneys were involved. Posner in 149 cases 
found the bladder involved in 18, and the testes in 8. 

Tuberculosis of the suprarenal capsules will be considered under Addison’s 
Disease. 

Tuberculosis ob the Ureter and Bladder. —This rarely occurs as 
a primary affection, but is nearly’always secondary to involvement of other 
parts, particularly the pelvis of the kidney. In the case of uro-genital tuber¬ 
culosis, above mentioned, in a patient who died of heart-disease, the ureter, 
just where it enters the bladder, showed a fresh patch of tuberculosis. 

Protracted cystitis, which has come on without apparent cause, is always 
suggestive of tuberculosis. The renal regions, the testes, and the prostate 
should be examined with care. It may follow a pyclo-ncphritis, or be asso¬ 
ciated with primary disease of the prostate or vesieulae seminales. Primary 
tuberculosis of the posterior wall of the bladder may simulate stone. 

Tuberculosis op the Prostate and Vesiouilb Seminales. The 
prestate is frequently involved in tuberculosis of the uro-genital tract. In 
Krzyincki’s cases, of 15 males the prostate was involved in 14 and the vesiculse 
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seminalcs in 11. In Orth’s coses the prostate was involved in 18 of 
cases in males. These parts are much more frequently involved than mSEraRi? 
post-mortem statistics indicate. Per rectum the prostatic lobes arCi^wfc^ 
be occupied by hard nodules varying in size from a pea to a bean. is 

great irritability of the bladder, and agonizing pain'in catheterization.^, An 
extremely rare ..lesion is primary urethral tuberculosis, which may sint&ktfc- 
stricture. ' j j ljt 

Tubeecdlosis op the Testes.— This somewhat common affection^al® 
be primary, or, more frequently, is secondary .to tuberculous disease. eH 
where. Many cases occur before the second year, and it is stated to Itoyia 
been met with in the fcetus. In infants it is serious and usually assock « d 
with tuberculous disease in other parts. In 9 cases reported by Hutinel and 
Deschamps, in every one there was a general affection. In 20 cases reported 
by Jullien, 6 were under one year, and G between one and two years old. In 
5 of the cases both testicles were affected. Koplik holds that most of the 
instances of this kind are congenital, in Baumgarten’s sense. In the adult 
the tubercles begin within the substance of the gland, but in children the 
tunica albuginea is first affected. The tubercle does not always undergo 
caseation, but it may present a number of embryonic cells, not unlike a 
sarcoma. 

JW Tubercle of the testes is most likely jq,h&jiQBfaunded.with syphilis. In 
t hq latter the-body of the organ is most often affected, there is less pain, and 
t he o u t lines of-the growth are more nodular and irregular. In obscure peri¬ 
toneal disease the detection of tubercle in a testis has not infrequently led 
to a correct diagnosis. The association of the two conditions is not uncom¬ 
mon. The lesion in the testis may heal completely, or the disease may become 
generalized. General infection has followed operation. Too much stress can 
not be laid on the importance of a routine examination of the testes in hos¬ 
pital patients. 

ToBEBCunosia op thb Fallopian Tubes, Ovabies, and Utebus.— The 
Fallopmu tubes are by far the most frequent seat of genital tuberculosis. 
The disease may be primary and produce a most characteristic form of sal¬ 
pingitis, in which the tubes are enlarged, the walls thickened and infiltrated, 
and the contents cheesy. Adhesion takes place between the fimbrise and the 
ovaries, or the uterus may bo invaded. The condition is usually bilateral. 
It may occur in young children. Although, as a rule, very evident to the 
naked eye, there are specimens resembling ordinary salpingitis, which show 
on microscopical examination numerous miliary tubercles (Welch and Wil¬ 
liams). Tuberculous salpingitis may cause serious local disease with abscess 
formation, and it may be the starting-point of peritonitis. 

Tuberculosis of the ovary is always seconda ry. There may be an erup¬ 
tion of tubercles over the surface in an extensive involvement of the stroma 
with abscess formation. 

Tuberculosis of the uterus is very rare. Only three examples have come 
under my observation, all in connection with pulmonary phthisis. It may 
be primary. The mucosa of the fundus is thickened and caseous, and tuber¬ 
cles may be seen in the muscular tissue. Occasionally the process extends 
to the vagina. 

i Tuberculosis of the placenta is more common than has been supposed. 
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■p|p placentae from tuberculous women, 9 were affected; 5 of these were 
‘■Bnsases'of advanced disease of the lung. The lesions are easily overlooked. 

IX. Tuberculosis of the Mammary Gland. 

.Hendry (Bruns’s Beitragc, viii) has collected 40 cases, 1 of which was 

E e. The disease is most common between the fortieth and sixtieth 
'he breast is frequently fistulous, unevenly indurated, and the nipple 
ted. The fistulas and ulcers present a characteristic tuberculous 
There is also a cold tuberculous abscess of the breast. The axillary 
re affected in about two-thirds of the cases. The disease runs a 
oiirse of months or years. The diagnosis can be made by the general 
appearance of the fistulas and ulcers, and by the existence of tubercle bacilli. 
The prognosis is not bad, if total eradication of the disease be possible. 

In 1836 Bedor described an hypertrophy of the breast in' the subjects 
of pulmonary tuberculosis. As a rule, if one gland is involved, usually on 
the side of the affected lung, as already mentioned, the condition is one of 
chronic interstitial mammitis, and is not tuberculous. 

X. Tuberculosis of tiie Circulatory System. 

(o) Myocardium .—Scattered miliary tubercles are sometimes met with 
in the acute disease. Larger caseous tubercles arc excessively rare. A. Moser 
states that there are only 46 cases on record. There is also a sclerotic tuber¬ 
cul ous m yocarditis. The infection often passes from a mediastinal gland. 

(6) Endocardium .—In 216 autopsies in cases of chronic phthisis I found 
endocarditis in 12. It was present in only 151 among more than 11,000 
autopsies on tuberculous cases (G. \V. Norris)., As a rule, it is a secondary 
form, the result of a mixed infection, so common in pulmonary tuberculosis. 
A true tuberculous endocarditis does, however, occur, directly dependent upon 
infection with the bacillus of Koch. As a rule, it is a vegetative endocardi¬ 
tis, not to be distinguished from that caused by Streptococcus or Staphylo¬ 
coccus. In rare cases, however, caseous tubercles develop. 

(c) Arteries .—Primary tuberculosis of the larger, blood-vessels is very 
rar$ and is usually the result of invasion from without. The disease may, 
however, occur in a large artery and not result from external invasion. In 
a ease of chronic tuberculosis Flexner found a fresh tuberculous growth in 
the aorta, which had no connection with cheesy masses outside the vessel. 
Simmitsky has collected 18 cases of tuberculosis of the aorta. 

In the lungs and other organs attacked by tuberculosis the arteries are 
involved in an acute infiltration which usually leads to^ thrombosis, or tuber¬ 
cles may develop in the walls and proceed to caseation and softening fre¬ 
quently with a resulting haemorrhage. By extension into vessels, particu¬ 
larly veins, the bacilli are widely distributed with the production of miliary 
tuberculosis. 

XI. Diagnosis of Tuberculosis. 

The recognition of the disease rests upon the macroscopical and micro- 
Bc opieal ap pearances of the lesions and the presence of the tuberclc hacilli. 
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Tuberculin Reaction: —(a) Hyppdermic. —In obscure internal *__, _. 

joint, rfljipa and unsuspected tu berculoaifl of the ki dneys this gives most valug' 
able information. In adults-a.milligramme is injected subcutaneously, an$ 
if this has no reaction a larger dose of two or three milligrammes is employed' 
in two or three days. There is often slight local irritation following injection, 
and within ten to twelve hours the febrile reaction begins, the temperatun 
rising from 102° to 104°. (5) Conjunctival Reaction. —CWswtte’s test givS 
very satisfactory results—of 2,894 clinically tuberculous patients, 92(05 per 
cent reacted. A drop of J-l per cent solution of tuberculin is put into the 
conjunctiva, which in infected individuals reacts with a hyperemia, "(e) A 
shin reaction also follows vaccination with tuberculin, but this is not so cer¬ 
tain as the conjunctival reaction. Hamman’s paper on tuberculin in pul¬ 
monary tuberculosis (Arch, of Int. Med., 1908), gives the Johns HdpkinB 
Hospital experience. Influenced by Trudeau, it has been used there fifteen 
or sixteen years in obscure medical and surgical cases with most satisfactory 
results. 


XII. The Prognosis in Tuberculosis. 

The parable of the sower already referred to expresses better than in any 
other way the question of individual predisposition. In a large propor¬ 
tion of us the seed falls by, the wayside. The bacilli are picked up by the 
phagocytes in the air-passages, and never really enter the body. In others 
the seed falling upon a rock or on stony ground withers away as soon 
as it springs up; and such are the cases in which the bacilli gain entrance 
to the bronchial glands and form small foci which rapidly heal. The seed 
which falls among thorns represents the germs which gain entrance to the 
lungs and which grow and cause the characteristic lesions, but the natural 
protective processes limit and control it, and the patient is cured. In the 
last group, in which the seed falls on good ground and springs up and bears 
fruit a hundredfold, are the cases in which the disease progresses and the 
unfortunate victim dies of tuberculosis. The late Austin Flint, facile princeps 
among American students of the disease, called attention to its self-limitation 
and intrinsic tendency to recovery in tuberculosis. Of his 670 cases, 44 recov¬ 
ered, and in 31 the disease was arrested, spontaneously in- 23 of the, first 
group and in 15 of the second. This natural tendency to cure ia. atflfeaore 
strikingly shownin.lymphatic and bone tuberculosis. ' 

The following may be considered favorable circumstances in the progno¬ 
sis of pulmonary tuberculosis :i An early diagnosis^ a good family history, 
^previous good health^a strong digestionya suitable environment, andfan insidi¬ 
ous onset,Jwithout high fever, and without extensive pneumonic consolidation- 1 
Cases beginning with pleurisy seem to run a more protracted and more favor¬ 
able course. Repeated attacks of haemoptysis are unfavorable. When well 
established the course of tuberculosis in any organ is marked by intervals of 
weeks or months in which the fever lessens, the symptoms subsidy and there 
is improvement in the general health. 

In pulmonary cases the duration is extremely variable. Timmuae placed 
the average duration at two years, and for the majority of cases this is perhaps 
a correct estimate. Pollock’s large statistics of over 3,500 cases show a mean 
duration of the disease of ovejfctwo yeare and a half. Williams’s analysis of 
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julMge duration was over seven years. 

and Marriage. —Under th'e subject of prognosis comes the 
of the marriage of persons who have had tuberculosis, or in whose 
'.ft* disease prevails. The following brief statements may be made 
agt^jneference to it: 

Subjects with healed lymphatic or bone tuberculosis ntarry with per- 
fr g fol i mp u n ity and may beget healthy children. It is undeniable, however, 
tpp in such families scrofula, caries of the bone, arthritis, cerebral and pul- 
ipOSi^ tuberculosis are more common. Which is it, “ herddite de graine ou 
hdreditd de terrain,” as the French have it, the seed or the soil, or both ? We 
can not yet say. The risks, however, are such as may properly be taken. 

(b) The question of marriage of a person who has arrested or cured lung 
tuberculosis-» more difficult to decide. In a male, the personal risk is not 
so great; and when the health and strength are good, the external environ¬ 
ment favorable, and the family history not extremely bad the experiment— 
for it is such—is often successful, and many healthy and happy families are 
begotten under these circumstances. In women the question is complicated 
with that of child-bearing, which increases the risks enormously. With a 
localized lesion, absence of hereditary taint, good physique, and favorable 
environment, marriage might be permitted. When tuberculosis has existed, 
however, in a girl whose family history is bad, whose chest expansion is slight, 
and whose physique is below the standard, the physician should, if possible, 
place his veto upon marriage. 

(c) With existing disease, fever, bacilli, etc., marriage should be prohib¬ 
ited. Pregnancy usually hastens the process, though it may be held in abey¬ 
ance. After parturition the disease advances rapidly. There is much truth, 
indeed, in the remark of Dubois: “If a woman threatened with phthisis 
marries, she may bear the first accouchement well; a second, with difficulty; 
a third, never.” Conception may occur in an advanced stage of the disease. 


XIII. Prophylaxis in Tuberculosis. 


(a) General. —Among the more important measures may be mentioned 
the Jhllowing: First, education of the public. Much has been done in this 
direction by the antituberculosis crusade, which has resulted in the forma¬ 
tion of many active societies, and has stimulated widespread interest in the 
disease. Secondly, the placing of pulmonary tuberculosis on the list of re¬ 
portable diseases. This gives the board of health control of the situation, 
and, as the New York experience has demonstrated, is perhaps the most 
helpful measure in the prophylaxis. Thirdly, the improved sanitary condition 
of the poor, particularly with reference to the housing. Fourthly, direct pre¬ 
ventive measures, such as the enactment of laws against spitting in public, 
the proper disinfection and cleaning of the rooms and houses which have been 
, occupied by tuberculous patients, and the careful inspection of dairies and 
abattoirs. Fifthly, in the large cities, organization of sanatoria and hospitals 
! for early curable and late incurable cases, and the establishment of separate 
dispensaries with a system of visiting of the patients at their homes by specially 
assigned nurses. Lastly, the care of the sputa of the consumptive. Thorough 
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boiling or putting it into the fire is sufficient. In hospitals it is well to havkj 
printed directions as to the care of the sputa, and also printed cards for outfs 
patients, giving the most important rules. It Bhould be explained to. ip 
patient that the only risk, practically, is from this Bource. 

(6) Individual. —Individual prophylaxis in the case of delicate children 
is most important. An infant bom of tuberculous parents, or of a family 
in which consumption prevails, should be brought up with the greatest care 
and guarded most particularly against catarrhal affections of all kinds. 
Special attention should be given to the throat and nose, and on the first 
indication of mouth-breathing, or any obstruction of the naso-pharynx, a 
careful examination should be made for adenoid vegetations. The child 
should be clad in flannel and live in the open air as much as possible, avoid¬ 
ing close rooms. It is a good practice to sponge the throat and chest night 
and morning with cold water. Special attention should be paid to diet and 
to the mode of feeding. The meals should be at regular hours and the food 
plain and substantial. Prom the outset the child should be encouraged to 
drink freely of milk. Unfortunately, in those cases there seems to be an 
uncontrollable aversion to fats of all kinds. As the child grows older, sys¬ 
tematically regulated exercise or a course of pulmonary gymnastics may be 
taken. In the choice of an occupation preference should be given to an out-of- 
door life. Families with a marked predisposition to tuberculosis should, if 
possible, reside in an equable climate. 

The trifling ailments of cliildren should be carefully watched. In the 
convalescence from the fevers which so frequently prove dangerous, the great¬ 
est caution should be exercised to prevent catching cold. Cod-liver oil, the 
syrup of the iodide of iron, and arsenic may be given. As mentioned, care 
of the throat in these children is very important. Enlarged tonsils should 
be removed. 

XIV. Treatment of Tubeboulosis. 

I. The Natural or Spontaneous Cure. —The spontaneous healing of 
local tuberculosis is an every-day affair. Many cases of adenitis and dis¬ 
ease of the bone or of the joints terminate favorably .Z. The healing of pul¬ 
monary tuberculosis is shown clinically by the recovery of patients in whose 
sputa elastic tissue and bacilli have been found; anatomically, by the pres¬ 
ence of lesions in all stages of repair. In the granulation products and asso¬ 
ciated pneumonia a scar-tissue is formed, while the smaller caseous areas 
become impregnated with lime salts. To such conditions alone should the 
term healing be applied. When the fibroid change encapsulates but docs 
not involve the entire tuberculous tissue, the tubercle may be termed involuted 
or quiescent, but is not destroyed. When cavities of any size have formed, 
healing, in the proper sense of the term, does not occur. I have yet to see 
a specimen which would indicate that a vomica had cicatrized. Cavities may 
be greatly reduced in size—indeed, an entire series of them may be so con¬ 
tracted by sclerosis of the tissue about them that an upper lobe, in which this 
process most frequently occurs, may be reduced to a third of its ordinary 
dimensions. Laennec understood thoroughly this natural process of cure in 
tuberculosis, and recognized the frequency with which old tuberculous lesions 
occurred in the lungs. He described cicatrices computes and cicatrices 
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Ssivilerms, ilie latter being the Mini liken cavities communicating with the 
iggstchi; and remarked that, as tubercles growing-in the glands, which are 
%)j$jigd scrofula, often heal, why should not the same take place in the lungs? 

'T, ’There is an. old German axiom, “Jcdermann hat am Ende ein bisclien 
tf'ubercvloee,” a statement partly borne out by the statistics showing the pro- 
portjp ps of cases jiypersons dying of all disease in whom quiescent or tuber- 
lesions qre found in the lungs. We find at the apices the following 
nditions, wh : i'4> have been hold to signify healed tuberculous processes: 
) Thickening of the pleura, usually at the posterior surface of the apex, 
with subadjacent induration for a distance of a few millimetres. This lxns, 
perhaps, no greater significance than the milky patch on the pericardium. 
(2) Puckered cicatrices at the apex, depressing the pleura, mid on section 
showing a large pigmented, fibrous scar. The bronchioles in the neighborhood 
may be dilated, but there are neither tubercles nor cheesy masses. This may 
sometimes, but not always, indicate a healed tuberculous lesion. (3) Puck¬ 
ered cicatrices with cheesy or cretaceous nodules, and with scattered tubercles 
in the vicinity. (4) The cicatrices ftslulcuses of Laennec, in which the fibroid 
puckering has reduced the size of one or more cavities which communicate 
directly with the bronchi. 

The investigations of Naegeli in Ribbert's laboratory show how frequent 
tuberculous infection is, and bow common recovery must bo. A special exami¬ 
nation was made of every organ of the body. In a series of cases tuberculous 
lesions were found in 97 per cent in the bodies of adults. IJp to the fifteenth 
year they were present in only 50 per cent; then there was a sudden rise in 
the eighteenth year to 9(1 per cent, and above the fortieih year a tuberculous 
focus was found in every body. In a scries of 500 post mortems studied with 
reference to this point by Blumer and Lartigau, healed pulmonary lesions were 
found in 30 per cent. 

II. General Measures. —The cure of tuberculosis is a question of nutri¬ 
tion; digestion and assimilation control the situation; make a patient grow 
fat and the local disease may be left to take care of itself. There are three 
indications: First, to place the patient in surroundings most favorable for 
the maintenance of a maximum degree of nutrition; second, to take such 
measures as, in a local or general way, influence the tuberculous processes; 
third, to alleviate symptotns. 

Open-air Treatment. —The value of fresh air and out-of-door life is well 
illustrated by an experiment of Trudeau. Inoculated rabbits confined in a 
dark, damp place rapidly succumbed, while others, allowed to run wild, either 
recovered or show slight lesions. It is the same in human tuberculosis. A 
patient confined to the house—particularly in the close, overheated, stuffy 
dwellings of the poor, or treated in a hospital ward—is in a position analogous 
to that of the rabbit confined to a hutch in the cellar; whereas a patient living 
in the fresh air and sunshine for the greater part of the day has chances 
comparable to those of the rabbit running wild. 

The opeft-air treatment of tuberculosis may be carried out at home, by 
change of residence to a suitable climate, or in a sanatorium. 

(o) At Home. —In a majority of all cases the patient has to be cared for 
in his own home, and if in the city, under very disadvantageous circum¬ 
stances. Much, however, mav be done even in cities to promote arrest by 
M 
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insisting upon systematic treatment. How much may be done by cafe dhd 
instruction is shown by the success of J. H. Pratt’s tuberculosis classes. As 
not five per cent of the patients can be dealt with in sanatoria, it is surpris¬ 
ing and gratifying to see how successful the home treatment may be. Even 
in cities the patients may be trained to sleep out of doors, and the results 
obtained by Pratt, Millett, and others are as good as any that have been pub¬ 
lished. While there is fever the patient should be at rest in bed, and for the 
greater part of each day, unless the weather is blusteriSfc and rainy, the 
windows should be open, so that he may be exposed freely to the fresh air. 
Ix»w temperature is not a contraindication. If there is a balcony or a suit¬ 
able yard, on the brighter days the patient 'may be wrapped up and put in a 
reclining chair or on a sofa. The important thing is for the physician to 
emphasize the fact that' neither the cough, fever, night sweats, and not even 
haemoptysis contraindicate a full exposure to the fresh air. In country places 
this can be carried out much more effectively. In the summer the patient 
should be out of doors for at least eleven or twelve hours, and in winter six or 
eight hours. At night the room should be cool and thoroughly well ventilated. 
It may require several months of this rest treatment in the open air before the 
temperature falls to normal. 

(6) Treatment in Sanatoria .—Perhaps the most important advance in 
the treatment of tuberculosis has been in the establishment in favorable locali¬ 
ties of institutions in which patients are made to live according to strict 
rules. To Brehmer, of Gobersdorf, we owe the successful execution of this 
plan, which has been followed, in Germany with most gratifying results. In 
the .United States the zeal, energy, and scientific devotion of Edward L. 
Trudeau have demonstrated its feasibility, and the Saranac institution has 
become a model of its kind. The results at Gobersdorf, Falkenstein, and 
Saranac demonstrate the great importance of system and rigid discipline in 
carrying out a successful treatment of tuberculosis. Much has been done 
both in the United States and Great Britain to promote the sanatorium treat¬ 
ment of tuberculosis. The past three years have been rich in experience. The 
good results have quite justified the heavy expenditure of money. Ih many 
places it has been demonstrated that with an inexpensive plant excellent 
results may be obtained. A reaction has naturally followed the “stuffing” 
plan of feeding, and more reasonable methods are now employed. The “ abso¬ 
lute rest” plan has been.modified to meet individual cases. The system of 
graduated work introduced by Patersin at Frimley has shown how beneficial 
hard work is for the physical and moral condition of the consumptive. The 
all-important matter is the establishment near to the large cities of public 
sanatoria for the treatment of cases in the early stages. There should be 
opened in the large general hospitals special out-patient departments for 
tuberculous patients, from which suitable cases could be sent to the civic sana¬ 
toria. They could be partly self-supporting, as many patients would pay a 
reasonable sum per month. A useful Directory of Institutions for Tubercu¬ 
losis in the United States and Canada has been compiled by Lilian Brandt, 
and published by the charity organization of New York and the National 
Association for the Study of Tuberculosis. Bulstrode’s Report (Local Govern¬ 
ment Board, 1908) gives full details as to institutions in England. 

(c) Climatic Treatment.— This, after all, is only a modification of the 
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method. The first question to be decided is whether the patient is 
P 'to be sent from home. In many instances it is a positive hardship. A 
fjSatjeai with well-marked cavities, hectic fever, night sweats, and emacia¬ 
tion. is much better at home, and the physician should not be too much influ¬ 
enced by the importunities of the sick man or his friends. The requirements 
of a suitable climate are a pure atmosphere , an equable temperature not sub¬ 
ject to rapid Variations, and a maximum amount of sunshine. Uiven these 
^thien factors, it makes little difference where a patient goes, bo long as he 
Uvea -an outdoor life. Major Woodruff believes that sunshine may be hurtful, 
and he has collected statistics to show that tuberculosis is more prevalent and 
more fatal among the dark races, who live where the sun shines the brightest. 
The point is one of interest, hut i do not think the case against the sun is 
made out. f$The different climates may be grouped into the high altitudes, 
the dry, warm climates, and the moist, warm climates. Among high alti¬ 
tudes in the United States, the Colorado resorts arc the most important. Of 
others, those in Arizona and New Mexico have been growing rapidly. The 
rarefaction of the air in high altitudes is of benefit in increasing the respira¬ 
tory movements in pulmonary disease, but brings about in time a condition of 
dilatation of the air-vesicles and a permanent increase in the size of the chest 
which is a marked disadvantage when such persons attempt subsequently to 
reside at the sea-level. The great advantage of these western resorts is that 
they are in progressive, prosperous countries, in which a man may find means 
of livelihood and live in comfort. In Europe the chief resorts at high alti¬ 
tudes are Davos, Lcs Avants, and St. Moritz. Of resorts at a moderate 
altitude, Asheville and the Adirondacks are the test known in America. The 
Adirondack cure has become of late years quite famous. One very decided 
advantage is that after arrest of the disease the patient can return to the sea- 
level without any special risk. The cases most suitable for high altitudes are 
those in which the disease is limited, without much cavity formation, and with¬ 
out much emaciation. The thin, irritable patients with chronic tuberculosis 
and a good deal of emphysema are better at the sea-level. The cold winter 
climate seems to be of decided advantage in tuberculosis, and in the Adiron¬ 
dacks, where the temperature falls sometimes to 20° or even more below zero, 
the patients are able to lead an out-of-door life throughout the entire winter. 

Of the moist, warm climates, in America Florida and the Bermudas, 
in Europe the Madeira Islands, and in Great Britain Eastbourne, Bourne¬ 
mouth, Torquay, and Falmouth are the best known. Of the dry, warm cli¬ 
mates, Southern California in the United States is the most satisfactory. 
Many of the health resorts in the Southern States, such as Aiken, Thomas- 
ville, and Summerville, are delightful winter climates for tuliereulous cases. 
Egypt, Algiers, and the Riviera are the most satisfactory resorts for patients 
from Europe. For additional information on the subject of climate, particu¬ 
larly in America, the reader is referred to Solly’s work on the subject. 

Other considerations which should influence the choice of a locality are 
goo d accomm odations and good food. Very much is said concerning the 
choice of locality in the different stages of pulmonary tuberculosis, but when 
the disease is limjted to an apex, in a man of fairly good personal and family 
history, the chances arc that he may fight a winning battle if he lives out of 
doors hi.mjy,climate, whether high, dry and cold, or low, moist and warm. 
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With bilateral disease and cavity formation there is but little hope of perma^ 
nent cure, and the mild or warm climates are preferable. 

III. Measures which, by their Local ob General Action, influenob 
the Tdbebcdloc&- Pbooess. —Under this heading we may consider tile 
specific, the dietetic, and the general medicinal treatment of tuberculosis. . 

(o) Specific Treatment .—The ugg, of. tuberculin has again become popu¬ 
lar, and the publications of Koch, von Behring,' Maragliano, and Wright havA 
shown that in certain cases it had a definite value. This has been the posi¬ 
tion taken by Trudeau even after the fiasco attending its introduction, and at 
the Saranac Sanatorium a certain number of cases were given tuberculin id 
addition to the regular treatment. L. Brown has reported on 159 of these 
cases, 43 of which were in the incipient stage. In 104 advanced cases, 30 were 
discharged apparently cured and 56 with the disease arrested. Of the 43 
early cases, 30 were discharged apparently well and 9 with the disease arrested. 
The method of Wright and Douglas has been extensively tested during the past 
three years, and it is difficult yet to arrive at positive conclusions. The inde¬ 
pendent work in England and in America appears to be against the opsonic 
index as a trustworthy guide; on the other hand, in suitable cases, particu¬ 
larly of Ipsa! tuberculosis, the vaccine treatment has proved of great value. 

(6) Dietetic Treatment .—The outlook in tuberculosis depends much 
upon the digestion. It is rare to see recovery in a case in which there is 
persistent gastric trouble, and the physician should ever bear in mind the 
fact that in this disease the primes vice control the position. The early nausea 
and loss of appetite in many cases are serious obstacles. Many patients loathe 
food of all kinds, j A change of air or a sea voyage may promptly restore the 
appetite, i When cither of these is impossible, and if, as is almost always the 
case, fever is present, the patient should be placed at rest, kept in the open 
air nearly all day, and fed at stated intervals witli small quantities either of 
milk, buttermilk, or koumyss, alternating if necessary with meat juice and 
egg albumin. Some cases which are disturbed by eggs and milk do well on 
koumyss. It may be necessary to resort to M^bove’g method of over-alimenta- 
tioQ 4 £jqrcpd feeding. The stomach is first washed out with cold water, and 
then, through the tube, a mixture is given containing a litre of milk, an, egg, 
and 10 0 gr ammes of very finely powdered meat. This is given thxcaJimSS.J 
day. ""Sometimes the patients will take this mixture without the unpleasant 
necessity of the stomach-tube, in which case a smaller amount may be given. 
Raw egg s are very suitable for the purpose of over-feeding, and may be taken 
in the intervals between the meals. B eginning wittrunc- three-times a day the 
number may-be increased to two, three, or even four at a time. In the Ger¬ 
man sanatoria a very special feature is this over-feeding, even when fever is 
present. R. W. Philip advises a r aw m eat diet—zomoth erap y—half a pound 
three times a day, either minced or as a soup. 

In many cases the digestion is not at all disturbed and the patient can 
take an ordinary diet. It is remarkable how rapidly the appetite and diges¬ 
tion improve on the fresh-air treatment, even in cases which have to remain 
in the eity.tj Care should be taken that the medicines do not disturb the stom¬ 
ach. Not infrequently the sweet syrups used in the cough mixtures, cod-liver 
oil, creasote, and the hypophosphites produce irritation, and by interfering 
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with adds- and the various malt preparations are often in these cases most 
jiatisfaetory.^ The indic ations for alcohol in tuberculosis are enfeebled diges- 
-pc'-j with fever ; a weak heart, and rapid pulse. A routine administration is 
SadvisaSIe^ and" there is no evidence that its persistent use promotes fibroid 
processes in the tuberculous areas. In the advanced stages, particularly when 
the temperature is low between eight and ten in (he moving, whisky and 
milk, or whisky, egg, and milk may be given with great advantage. The red 
wines are also beneficial in moderate quantities. 

(c) General Medical Treatment .—Mo medicinal agents have any special 
dr peculiar action upon tuberculous processes. The influence which they 
exert is upon the general nutrition, increasing the physiological resistance, 
and rendering the tissues less susceptible to invasion. The following are 
the most important remedies which seem to act in this manner: 

> Creosote, which may be administered in capsules, in increasing doses, 
beginning with 1 minim three times a day and, if well borne, increasing the 
dose to 8 or 10 minims. It may also be given in solution with tineturc of 
cardamoms and alcohol. It is an old remedy, strongly recommended by 
Addison, and the reports of Jaecoud, Fraentzel, and many others show that 
ithas-a positive value in the disease. Guaiaeol may be given as a substitute, 
either internally or hypodermically. 

1 Cod-liver Oil .—In glandular and bone tuberculosis, this remedy is un¬ 
doubtedly beneficial in improving the nutrition. In pulmonary tuberculosis 
its action is less certain, and it is scarcely worthy of the unbounded confidence 
which it enjoyed for so many years. It should bo given in small doses, not 
more than a teaspoonful three times a day after meals. It seems to act better 
in children than in adults. Fever and gastric irritation are contraindica¬ 
tions to its use. When it is not well borne, a dessertspoonful of rich cream 
three times a day is an excellent substitute. The clotted or Devonshire cream 
is preferable. 

3 The llypophosphites .—These in various forms are useful tonics, but it is 
doubtful if they have any other action. They certainly exercise no specific 
influence upon tubercle. They may be given in the form of the syrup of the 
hypophosphites of calcium, sodium, and potassium of the U. S. P. 

Arsenic .—There is no general tonic more satisfactory in cases of tuber¬ 
culosis of all kinds than Fowler’s solution. It may be given in 5-ininim doses 
three times a day and gradually increased; stopping its use whenever unpleas¬ 
ant symptoms arise, and in any case intermitting it every third or fourth week. 
i "Treatment by compressed air is in many cases beneficial, and under its 
use the appetite improves, there is gain in weight, and reduction of the fever. 
The air may be saturated with creasote. 

IY. Treatment of Special Symptoms in Pulmonary Tuberculosis.— 
(a) The Fever .—There is no more difficult problem in practical therapeutics 
than the treatment of the pyrexia of tuberculosis. I The patient should be 
at rest, and in the open air night and day for some weeks. Fever does not 
contraindicate an out-of-door life, but it is well for patients with a tem¬ 
perature above 100.5° to be at rest.£ For the continuous pyrexia or the remit¬ 
tent, type of the early stages, quinine, small doses of digitalis, and the salicyl¬ 
ates may be tried; but they are uncertain and rarely reliable. Under no 
nirCTimatancaa -ia remedy, quinine. SO much abuse d 06,. in th® 
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fever—of-tuberculosis. In large doses it has a moderate antipyretic ■ 
tion, but it is just-in these efficient doses that it is so apt to disturb & 
stomach. 

Antipyrin and antifebrm may be used cautiously; but it is better, when 
the fever rises above 103°, to rely upon cold sponging or the tepid bath, grad¬ 
ually cooled. When softening has taken place and the fever assumes the char¬ 
acteristic septic type, the problem becomes still more difficult. As shown by 
Chart XII (which is not by any means an exceptional one), the pyrexia, at 
this stage, lasts only for twelve or fifteen hours. As a rule there are not more 
than from eight to ten hours in which the fever is high enough to demand anti¬ 
pyretic treatment. Sometimes antifebrin, given in Si-grain doses every hour 
for three or four hours before the rise in temperature takes place, either pre¬ 
vents entirely or limits the paroxysm. If the temperature begins to rise 
between two and three in the afternoon, the antifebrin may be given at eleven, 
twelve, one, and, if necessary, at two. It answers better in this way than given 
in the single doses. Careful sponging of the extremities for from half an 
hour to an hour during the height of the fever is useful. Quinine is of little 
benefit in this type of fever; the salicylates are of still less use. 

(6) Sweating. —Atropine, in doses of gr. and the aromatic sul¬ 

phuric acid in large doses, are the best remedies. When there are cough and 
nocturnal restlessness, an eighth of a grain of morphia may be given with the 
atropine. Muscarin (ut v of a 1-pcr-cent solution), tincture of nux vomica 
(Tit xxx), picrotoxin (gr. *V) may be tried. The patient should use light flan¬ 
nel night-dresses, as the cotton night-shirts, when soaked with perspiration, 
have a very unpleasant cold, clammy feeling. 

(c) The cough is a troublesome, though necessary, feature in pulmonaiy 
tuberculosis. .Unless very worrying and disturbing sleep at night, or so severe 
as to produce vomiting, it is not well to attempt to restrict it. Whon irrita¬ 
tive and bronchial in character, inhalations are useful, particularly the tinc- 
“ture of benzoin or preparations of tar, creasote, or turpentine. The throat 
should be carefully examined, as some of the most irritable and distressing 
forms of cough in phthisis result from laryngeal erosions. The distressing 
nocturnal cough, which begins just as the patient gets into bed and is prepar¬ 
ing to fall asleep, requires, as a rule, preparations of opium. Codeia, in 
quarter- or half-grain doses, or the syrupus codeias (3 j) may be given. An 
excellent combination for the nocturnal cough of phthisis is morphia (gr. J—4),. 
dilute hydrocyanic acid (HI ij-iij), and syrup of wild cherry (3 j). The spirits | 
of chloroform, B. P., or the mistura chloroformi, U. S. P., or Hoffman’s ano- - 
dyne, given in whisky before going to sleep, are efficacious. Mild counter- 
irritation, or the application of a hot poultice, will sometimes promptly relieve 
the cough. The morning cough is often much relieved by taking immedi¬ 
ately after getting up a glass of hot milk or a cup of hot water, to which 16 
grains of bicarbonate of soda have been added. In the later stages of the dis¬ 
ease, when cavities have formed, the accumulated secretion must be expec¬ 
torated and the paroxysms of coughing are now most exhausting. The seda¬ 
tives, such as morphia and hydrocyanic acid, should be given cautiously. The 
aromatic spirit of ammonia in full doses helps to allay the paroxysm. When 
the expectoration is profuse, creasote internally, or inhalations of turpentine 
and iodine, or oil of eucalyptus, are useful. For the troublesome dysphagia 
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gl^ng solu t i on of cocaine (gr. x) with boric acid (gr. v) in glycerine and 
jMtter (3 j) may be used locally. 

(d) For the duurhasa^arge doses of bismuth, combined with Dover’s pow- 
. der, and Bmall starch cnemata, with or without opium, may be given. The 
. acetate of lead and opium pill often actB promptly, and the acid diarrhoea 

'mixture, dilute acetic acid (m,x-xv), morpliia (gr. |), au^d acetate of lead 
(gr. j-ij), may be tried. 

(e) The treatment of the haanoptysis will be considered in the section 
on haemorrhage from the lungs. Dyspnoea is rarely a prominent symptom 
except invthe advanced stages, when it may be very troublesome and distress¬ 
ing. Ammonia and morpliia, cautiously administered, may be used. 

If the pleuritic pains arc severe, the side may be strapped, or painted with 
tincture of iodine. The dyspeptic symptoms require careful treatment, as 
the outlook in individual eases depends much upon the condition of the stom¬ 
ach. Small doses of calomel and soda often allay the distressing nausea of 
the early stage. 

A last word on this subject to the general practitioner. The bailie against 
this scourge is in your hands. Much has been done, much remains in do. By 
early diagnosis and prompt, systematic treatment of individual cases, by striv¬ 
ing in every possible way to improve the social condition of the poor, by join¬ 
ing actively in the work of the local and national antituberculosis societies you 
can help in the most important and the most hopeful campaign ever under¬ 
taken by the profession. 


XXXIV. LEPROSY. 

Definition. —A chronic infectious disease caused by Bacillus lepras, charac¬ 
terized by the presence of tubercular nodules in the Bkin and mucous mem¬ 
branes (tubercular leprosy) or by changes in the nerves (anaesthetic leprosy). 
At first these forms may be separate, but ultimately both are combined, and 
in the characteristic tubercular form there are disturbances of sensation. 

History. —The disease appears to have prevailed in Egypt even so far back 
ftg three iff fo ur thousand years before Christ. The Hebrew writers make 
many references to it, but, as is evident from the description in Leviticus, 
many different forms of skin diseases were embraced under the term leprosy. 
Bath_ia_India and in China the affection was also known many centuries be¬ 
fore the Christian era. The old Greek and Koman physicians were perfectly 
familiar with its manifestations. Evidence of a pre-Columbian existence of 
leprosy in America has been sought in the old pieces of Peruvian pottery 
representing deformities suggestive of this disease, but Ashmead denies their 
significance. Throughout the middle ages leprosy prevailed extensively in 
Europe, and the number of leper asylums has been estimated as at least 
20,000. During the sixteenth century it gradually declined. 

Geographical Distribution. —In Europe leprosy prevails in Iceland, Nor¬ 
way and Sweden, parts of Russia, particularly about Dorpat, Riga, and the 
Caucasus, and in certain provinces of Spain and Portugal. In Great Britain 
the cases are now all imported. 

Tn thn I'nitpH statiw there are three important foci: Louisiana, in which 
the disease has been known since 1785, and lias of late increased. The state- 
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ment that it was introduced by tho Acadians does not seem to me very likely, 
since the records of its existence in Nova Scotia and New Brunswick So not 
date back to that period. Dyer estimates that there are at least-524 cases 
in the United States, a majority of them in Louisiana and Florida. In 
Minnesota with the Norwegian colonists about 170 lepers are known to have 
settled. The disease has steadily decreased. Bracken writes (November 2, 
1904) that th&re are only 10 known cases of leprosy in Minnesota at present, 
.a gradual reduction since 1897, when there were 21; 4 of these 10 cases are 
from Sweden. One of tho cases is a native, bom of Norwegian parents. 
Bracken says there'are at least two native-born lepers in the State of Minne¬ 
sota. The Leprosy Commission (1902) of the United States collected records 
of 278 cases, 145 bom in the United States, 120 in foreign countries; 186 
probably contracted the disease in the United States. 

The few cases seen in the large cities of the Atlantic coast are imported. 

In the Dominion of Canada there are foci of leprosy in two or three 
counties of New Brunswick, settled by French Canadians, and in Cape Breton, 
Nova Scotia. The disease appears to have been imported from Normandy 
about the end of the 18th century. The number of eases has gradually les¬ 
sened. Dr. A. C. Smith, the physician in charge of the lazaretto at Tracadie, 
New Brunswick, reports under date of October 11, 1904, that there are 14 
lepers at present under his care—9 males and 5 females, with 2 outside soon 
to be admitted. Of these, 3 are immigrant Icelanders from Manitoba; 1 is 
a negro from the West India Islands. Dr. Smith states that segregation is 
gradually stamping out the disease in New Brunswick. The cases have dwin¬ 
dled from about 40 to half that number. In Cape Breton it has almost dis¬ 
appeared. A few cases are met with among the Icelandic settlers in Mani¬ 
toba, and with the Chinese the affection has been introduced into British 
Columbia. In the various provinces of the Philippine Islands there were 
reported in October, 1904, 3,803 lepers. 

Leprosy is endemic in the West India Islands. It also occurs in M exico 
and throughout the Southern States. In the Sandwich Islands it spread rap¬ 
idly after 18G0, and strenuous attempts have been made to stamp it out by 
segregating all lepers on the island of Molokai. In 1904 there were 856 lepers 
in the settlement. 

In British India, according to the Leprosy Commission, there are 100,000 
lepers. This is probably a low estimate. In-China leprosy prevails exten¬ 
sively. In South Africa,- it has increased rapidly. Tn Australia, New 
Zealand, and the~Au8{ral asi an islands it also prevails, chiefly among the Chi¬ 
nese. The essays of Ashburton Thompson and James Cantlie deal fully with 
leprosy in China, Australia, and the Pacific islands. 

Etiology. —Bacillus leprae, discovered by Hansen, of Bergen, in 1871, is 
universally recognized as 1 ®* cause of the disease. It has many-points- of re¬ 
semblance to the tubercle DaSbillus, but can be readily differentiated It i s cn l- 
Jayated. with extreme difficulty, and, in fact, there is some doubt as.to. whether 
it is capable o£ growth on artificial media. 

Modes of Infection.— (a) Inoculation. — While it is highly probable that 
leprosy may be contracted by accidental inoculation, the experimental evi¬ 
dence is as yet inconclusive. With one possible exception negative results 
have followed the attempts to reproduce the disease in man. CThe Hawaiian 
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convidf under sentence of death, who was inoculated on September 30, 1884, 
by Aming, four weeks later had rheumatoid pains and gradual painful swell¬ 
ing of the ulnar and median nerves. The neuritis gradually subsided, but 
there developed a small lepra tubercle at the site of the inoculation. In 1887 
the disease was quite manifest, and the man died of it six years after inocula¬ 
tion. The case is not regarded as conclusive, as he had leprous relatives and 
lived in a leprous country. * 

(6) Ueredily .—For years it was thought that the disease was transmitted 
from parent to child, but the general opinion, as expressed in the recent 
Leprosy Congress in Berlin, was decidedly against this view. Of course, the 
possibility of its transmission can not bo denied, and in this respect leprosy 
and tuberculosis occupy very much the same position, though men with very 
wide experience have never seen a new-born leper. The youngest cases are 
rarely under three or four years of age. 

(c) By Contagion .—The bacilli arc given off from the open sores; they 
are foun d -in the saliva and expectoration in the cases with leprous lesions 
in-thajTiouth and throat, and occur in very large numbers in the nasal secre- 
tipn. Sticker found in 153 lepers, subjects of both forms of the disease, 
bacilli in the nasal secretion in 128, and herein, he thinks, lies the chief 
source of danger. Schaffer was able to collect lepra bacilli on clean slides 
placed on tables and floors near to lepers whom he had caused to read aloud. 
The~bacilli have also been isolated from the urine and the milk of patients. 
It seems probable that they may enter the body in many ways through the 
mucous membranes and through the skin. Sticker believes that the initial 
lesion is in an ulcer above the cartilaginous part of the nasal septum. One 
of the most striking examples of the contagiousness of leprosy is the follow¬ 
ing: "In 1860, a girl who had hitherto lived at Holstfcrshof, where no 
leprosy existed, married and went to live at Tarwast with her mother-in-law, 
who was a leper. She remained healthy, but her three children (1, 2, 3) 
became leprous, as also her younger sister (4), who came on a visit to Tar¬ 
wast and slept with the children. The younger sister developed leprosy after 
returning to Holstfershof. At the latter place a man (5), fifty-two years old, 
who married one of the ‘younger sister’s’ children, acquired leprosy; also a 
relative (6), thirty-six years old, a tailor by occupation, who frequented the 
house, and his wife (7), w'ho came from a place where no leprosy existed. 
The two men last mentioned are at present (1897) inmates of the leper 
asylum at Dorpat.” There is certain evidence to show that the disease may 
be spread through infected clothing, and the high percentage of washerwomen 
among lepers is also suggestive. 

Conditions influencing Infection. —The disease ‘attacks persons of all 
ages. We do not yet understand all the conditions necessary. Evidently 
the closest and most intimate contact is essential. The doctors, nurses, and 
Sisters of Charity who caro for the patients are very rarely attacked. In the 
lazaretto at Tracadie not one of the Sisters who for more than forty years 
have so faithfully nursed the lepers has contracted the disease. Father 
Damian,' in Hie Sandwich Islands, and Father Boglioli, in New Orleans, 
both fell victims in the discharge of their priestly duties. There has long 
been an idea that possibly the disease may be associated with some special 
kind of food, and Jonathan Hutchinson believes that a fish diet iB the tertium 
as 
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quid, which either renders the patient susceptible or with which the 
may be taken. 

Morbid Anatomy.—The leprosy tubercles consist of granulomatous Jiaino 
made up of cells of various sizes in a connective-tissue matrix. Th e., baci lli 


in extraordinary numbers lie partly between and jfcrtly in the (Sells. The 
process gradually involves the skin, giving rise to tuberous outgrowths.-with 
intervening areas of ulceration or cicatrization, which in the face may grad¬ 
ually produce the so-called facie * leontina. The mucous membranes, particu¬ 
larly the conjunctiva, the cornea, and the larynx may gradually be involved. 


In many cases deep ulcers form which result in extensive loss of substance 


or loss of fingers or toes, the so-called lepra, mutilans. In aiuestheUnJepCQSy 
there is a periphera l neuritis due to the development of the bacilli in t he nerve- 
fibres. In3ew, thlH lilVbTvSiYlSW'o? tEiTnervefTplays "a~prfmaTy jt'Ml tff'the 
etiology of many of the important features, particularly the trophic changes 
in the skin and the disturbances of sensation. 


Clinical Forms.—(a) Tubercular LEPROSY.-i-Prior to the appearance 
of the nodules there are areas of cutaneous erythema which may be sharply 
defined and often hyporasthctic. This is sometimes known as macular 
leprosy. The affected spots in time become pigmented. In some instances 
this superficial change continues without tho development of nodules, the areas 
become anaesthetic, the pigment gradually disappears, and the skin gets per¬ 
fectly white—the lepra aim. Among the patients at Tracadie it was particu¬ 
larly interesting to see three or four in this early stage presenting on the face 
and forearms a patchy erythema with slight swelling of the skin. The di ag¬ 
nosis of the condition is perfectly clear, though it may be a long time before 
any other than sensory changes develop. The eyelashes and eyebrows and the 
hairs on the face fall out. ' The mucous membranes finally become involved, 
particularly of the mouth, throat, and larynx; the voice becomes harsh and 
finally aphonic. Death results not infrequently from the laryngeal compli¬ 
cations and aspiration pneumonia. The conjunctiva: are frequently attacked, 
and the sight is lost by a leprous keratitis. 

(6) Anesthetic Leprosy. —This remarkable form has, in characteristic 
cases, no external resemblance whatever to the other variety. It usually 
begins with pains in the limbs and areas of hyperesthesia or of numbness. 
Very early there may be trophic changes, seen in the formation of small bull® 
(Hillis). Maculae appear upon the trunk and extremities, and after persist- 
' ing for a variable time gradually disappear, leaving areas of anaesthesia, but 
the loss of sensation may come on independently of the outbreak of maculae, 
t, The nerve-trunks, where superficial, may be felt.to.be large and nodular. The 
‘ trophic., disturbances are usually marked. S'Pgmphigus-like hull® develop in 
the affected areas, which break and leave ulcers which may be very destructive. 
(• T h^ fing ers and toes are liable to contractures and to necrosis,- so that in 
chronic cases the phalanges are lost. The- course of ansssthetic. leprosy is 
extraordinarily qhroijic and may persist for years without leading to much 
deformity. One of the most prominent clergymen on this continent had anaes¬ 
thetic leprosy for more than thirty years, which did not seriously interfere 
with his usefulness, and not in the slightest with his career. 

Diagnosis. —Even in the early stage the dusky eiy thorn a t o m -macalffi with 
hyperesthesia-^ areas of anaesthesia are very characteristic. In an advanced 
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g rade n either, the. tubercular nor anesthetic forms could possibly he mistaken 
for any other affection. In a doubtful case the microscopical -examination of 
an excised nodule is decisive. 

Treatment. —There are no specific remedies in the disease, t The gurjun 
andj,chaulmoogra oils have been recommended, the former in doses of from 
5 to 10 minims, the latter in 2-drachm doses. Calmette’s antivenene, 20 to 
80 c. c., subcutaneously, has been followed by remarkable results in a few cases. 
Segregation should be compulsory in all cases except where the friends can 
show that they have ample provision in their own home for the complete isola¬ 
tion and proper care of the patient. 


XXXV. INFECTIOUS DISEASES OF DOUBTFUL 
NATURE. 

(1) Furricula—Ephemeral Fever. 

Definition. —Fever of slight duration, probably depending upon a variety 
of causes. 

A febrile paroxysm lasting for twenty-four hours and disappearing com¬ 
pletely *is spoken of as ephemeral fever. If it persists for three, four, or 
more days without local affection it is referred to as febricnia. 

The cases may be divided into several groupfe 

(а) Those which represent mild or abortive types of the infectious dis¬ 
eases. It is not very unusual, during an epidemic of typhoid, Bcarlct fever, 
or measles, to see cases with some of the prodromal symptoms and slight fever, 
which persist for two or three days without any distinctive features. I have 
already spoken of these in connection with the abortive type of typhoid fever. 
Possibly, as Kaliler suggests, some of the cases of transient fever are due to 
the rheumatic poison. 

(б) In a larger and perhaps more important group of cases the symp¬ 
toms''develop with dyspepsia. In children indigestion and gastro-intestinal 
catarrh are often accompanied by fever. Possibly some instances of longer 
duration may be due to the absorption of certain toxic substances. Slight 
fever has been known to follow the eating of decomposing substances or the 
drinking of stale beer; but the gastric juice has remarkable antiseptic prop¬ 
erties, and the frequency with which persons take from choice articles which 
are “ high,” shows that poisoning is not likely to occur unless there is existing 
gastro-intestinal disturbance. 

(c) Cases which follow exposure to foul odors or sewer-gas. That a 
febrile‘paroxysm may follow a prolonged exposure to noxious odors has long 
been recognized. The cases which have been described under this heading • 
are of two kinds: an acute severe form with nausea, vomiting, colic, and 
fever, followed perhaps by a condition of collapse or coma; secondly, a form 
of low fever with or without chills. A good deal of doubt still exists in 
the minds of the profession about these cases of so-called sewer-gas poison¬ 
ing. It is a notorious fact that workers in sewers are remarkably free from 
disease, and in many of the cases which have been reported the illness may 
have been only a coincidence. There are instances in which persons have 
been taken.il! with vomiting and slight fever after exposure^® the odor of a 
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very offensive post mortem. Whether true or not, the idea is firmly implapftkj 
in the minds of the laity that very powerful odors from decomposing matfiafc 
may produce sickness. 

(dX Many cases doubtless depend upon slight nmyngnimd lmunna. such, as 
ton silliti s or occasionally an abortive or larval pneumonia. Children are 
much more frequently affected than adults. 

The symptoms set in, as a rule, abruptly, though in some instances theft 
may have been preliminary malaise and indisposition. Headache, loss of 
appetite, and_f urrediongue. are present. The urineJs.scanty andnigh-colored, 
the fever ranges from 101° to 103°, sometimes in children it rises higfier. 
The cheeks may be flushed and the patient has the outward manifestations of 
fever. In children there may be bronchial catarrh with slight cough. 
Herpes on the lips is a common symptom. Occasionally in children the cere¬ 
bral-symptoms are marked at the outset, and there may be irritation, restless¬ 
ness, and noq£uw«l,delirium. The fever terminates abruptly, by crisis from 
the second to the fourth day; in some instances it may continue for a week. 

The diagnosis generally rests upon the absence of local manifestations, 
particularly the characteristic skin rashes of the eruptive fevers, and most 
important of all the rapid disappearance of the pyrexia. The cases most 
readily recognized are those with acute gastro-intestinal disturbance. ’ 

Thcjr$almet)t is that oimild pyrexia—resLjn. bed, a laxative, and a fever 
mixture containing nitrate of potassium and sweet spirits of nitre. 

(2) Infectious Jaundice. 

Epidemic Catarrhal Jaundice (WeiTs Disease). 

Local and wide-spread outbreaks of jaundice have been known for years. 
Three or four cases may occur in one house, or many persons in an institu¬ 
tion are attacked, or the disease becomes wide-spread in a community. In 
Great Britain this epidemic form is rare. In the United States many out¬ 
breaks have occurred. It prevailed extensively in North Carolina in 1899- 
1900, and a fatal case of that epidemic came upder my observation. In Syria, 
in Greece, in Egypt (Sandwith), in India (8. Anderson), and in South Africa 
during the Boer war (H. B. Matheas), epidemics have been described. It 
has prevailed moat,frequently in the summer months. The symptoms are at 
first gastr ic .ithen fever follows (with the usual concomitants) and^jauadice, 
which may be slight or very intense, and as a^rule albuminuria, j Thqjiver 
and sglggn enlarge, and in severe forms there are^neryous symptoms and 
haemorrhages. There is often a secondary fever. The attack lasts from ten 
d ays to three weekB. The course is usually favorable; fatal cases are rare in 
theUnited Sfates and in India and South Africa, but in the Greek Hospital 
at Alexandria the death-rate was 32 among 300 cases (Sandwith). 

In 1886 Weil described a disease characterized by the features just men¬ 
tioned, but the cases occurred in groups, and a very large proportion in 
butchers. It is probable there are several types of acute infectious jaundice. 
The etiology is unknown. The proteu s has been described in connection with 
Weil’s disease. In the fatal case from North Carolina the autopsy threw no 
light on the nature of the disease. The proteus was isolated from the liver 
and kidney, aadfour other organisms from various parts. It is possible that 
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|jjhttt»*<;atarrhal jaundice is a mild infection, representing the sporadic form 

ite.disease. 

(3) Milk-Sickness. 

This remarkable disease prevails in certain districts of the United. States, 
vest of the A lleghany Mountains, and is connected with tho affection in cat¬ 
tle known as,the tumbles. Tt prevailed extensively in the early settlements 
in certain of the Western States and proved very fatal. The general opinion 
is that it is communicated to man only by eating tho flesh or drinking the 
milk of diseased animals. The butter and cheese are also poisonous. In ani¬ 
mals, cattle and the young of horses and sheep are most susceptible. It is 
stated that cows giving milk do not themselves show marked symptoms unless 
driven rapidly, and, according to Graff, the secretion may be infective when 
the disease is latent. When a cow is very ill, food is refused, the eyes are 
injected, the animal staggers, the entire muscular system trembles, and death 
occurs in convulsions, sometimes with great suddenness. The disease is most 
frequent in new settlements. 

In man the symptoms are those of a more or less acute intoxication. After 
a few days of uneasiness and distress the patient is seized with pains in the 
stomach, nausea and vomiting, fever and intense thirst. There is usually 
obstinate constipation. The tongue is swollen and tremulous, the breath is 
extremely foul and, according to Graff, is as characteristic of the disease as 
is the odor in small-pox. Cerebral symptoms—restlessness, irritability, coma, 
and convulsions—are sometimes marked, and there may gradually be produced 
a typhoid state in which the patient dies. 

The duration of the disease is variable. In the most acute form death 
occurs within two or three days. It may last for ten days, or even for three 
or four weeks. Graff states that insanity occurred in one ease. The poisonous 
nature of the flesh and of the milk has been demonstrated experimentally. 
An ounce of butter or cheese, or four ounces of the beef, raw or boiled, given 
three times a day, will kill a dog within six days. Fortunately, the disease 
has become rare. No definite pathological lesions are known. Jordan and 
Harris have studied a New-Mexieo epidemic (1908) and have found a bacillus 
(B. lactimorbi) with cultures of which the disease may be reproduced in other 
animals. 

(4) Glandular Fever. 

Definition.—An infectious disease of children, developing, as a rule, with¬ 
out premonitory signs, and characterized by slight redness of the throat, high 
fever, swelling and tenderness of the lymph-glands of the neck, particularly 
those behind the stemo-cleido-mastoid muscles. The fever is of short dura¬ 
tion, but the enlargement of the glands persists for from ten days to three 
weeks. 

In children acute adenitis of the cervical and other glands with fever has 
been noted by many observers, but Pfeiffer in 1889 called special attention 
to it under the name of Dmesenfieber. He described it as an infectious dis¬ 
ease of young children between the ages of five and eight years, characterized 
by the above-mentioned symptoms. Since Pfeiffer’s paper a good deal of work 
has been done in connection with the subject, and in the United States West 
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and Hamill, and in England Dawson Williams, have more particularly empha¬ 
sized the condition. 

Etiology. —It may occur in epidemic form. "West, of Bellaire, Ohio, 
describes an epidemic of 96 cases in children between the ages of seven months 
and thirteen years. Bilateral swelling of the carotid lymph-glanda was a most 
marked feature. <In three-fourths of the cases the post-cervical, inguinal, and 
axillary glands were involved. The mesenteric glands were felt in 37 cases, 
the spleen was enlarged in 57, and the liver in 87 eases. Coryza was not pres¬ 
ent, and there were no bronchial or pulmonary symptoms. Cases occurred 
between the months of October and June. The nature of the infection has 
not been determined. 

Symptoms. —The onset is sudden and the first complaint is of pain on 
moving the head and neck. There may be nausea and vomiting and abdomi¬ 
nal pain. The temperature ranges from 101° to 103°. The tonsils may be 
a little red and the lymphatic tissues swollen, but the throat symptoms are 
quite transient and unimportant. On the second or third day the enlarged 
glands appear, and during the course they vary in size from a pea to a goose- 
egg. They are painful to the touch, but there is rarely any redness or swell¬ 
ing of the skin, though at times there is some pufTmess of the subcutaneous 
tissues of the neck, and there may be a little difficulty in swallowing. In 
some instances there has been discomfort in the chest and a paroxysmal cough, 
indicating involvement of the tracheal and bronchial glands. The swelling 
of the glands persists for from two to three weeks. Among the serious fea¬ 
tures of the disease are the termination of the adenitis in suppuration, which 
seems rare (though Neumann has met with it in 13 cases), and hsemorxhagic 
nephritis. Acute otitis media and retro-pharyngeal abscess have also been 
reported. 

The outlook is favorable. West suggests the use of small doses of calomel 
during the height of the trouble. 


(5) Mountain Fever—Mountain Sickness. 

Several distinct diseases have been described as mountain fever. Afl im¬ 
portant group, the mountain anamia, is. associated with the ankylostoma. A 
sec ond (group of cases belongs to typhoid fever; and instances of this disease 
occurring in mountainous regions in the Western Stales are referred to as 
mountain fever. The observations of Hoff and Smart, and more recently of 
Woodruff and of Baymond, show that the disease is typhoid fever. 

C. E. Woodruff, of the United States Army, has reported a group of 35 
cases at Fort Custer, which, as he says, would certainly have been described 
as mountain fever, but in which the clinical features and the Widalj^action 
showed there was no question that they were typhoid. It would be well, I 
think, for the use of the term mountain fever to be discontinued. 

Mountain sick ness comprises the remarkable group of phenomena which 
develop m very High altitudes. The condition has been very accurately de¬ 
scribed by Mr. Whymper. In the ascent of Chimborazo they were first 
affected at a height of 16,664 feet. The symp toms were seve fg_ he^d ache, 
gasping f or, breath, parched throat, intense linret, log&, of appetite, and an 
intens e malai se. Mr. Whymper’a temperature was 100.4°. The symptoms in 
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hB^Ctte lasted nearly three days. In a less aggravated form such symptoms 
may present themselves at much lower levels. A very full description is given 
by Allbutt in vol. iii of Ins System. 

(6) MtWARY EeVKH— Sw eatiwa Sr^Einam 

The disease is characterized byjfeyer, profuse sweats, and an eruption of 
ruliv^-vaskies. It prevailed and was very fatal in England in the fifteenth 
ind sixteenth centuries, and was made the subject of an important memoir 
iy'Johannes Caius, 1552. Of late years it has been confined entirely to cer- 
ain districts in France (Picardy) and Italy. An epidemic of some extent 
iccurred in France in 1887. Hirsch gives a chronological account of 194 
ipi^emTcT'beiween 1718 and 1879, many of which were limited to a single 
'illage or to a few localities. Occasionally the disease has become widely 
pread. Slight epidemics have occurred in Germany and Switzerland. Within 
he past few years there have been several small outbreaks in Austria. They 
re usually of short duration, lasting only for three or four weeks—sometimes 
iot more than seven or eight days. As in influenza, a very, large number of 
er sona. are aitacked in rapid succession. In the mild cases there is only slight 
ever, .with loss of appetite, and* erythematous eruption, profuse perspiration, 
nd an outbreak of miliary vesicles. The severe cases present the symptoms 
f intense infection—delirium, high fever, profound prostration, and hamior- 
hgge. The death-rate at the outset of the disease is usually high, and, as 
j so graphically described in the account of some of the epidemics of the 
middle ages, death may occur in a few hours. The most recent and the full¬ 
est account of the disease is given in Nothnagel’s Handbuch by Immermann. 

(7) Foot-and-Moutii Disease—Epidemic Stomatitis—Aphthods 

Feveb. 

Foot-and-mouth disease is an acute infectious disorder met with chiefly 
in cattle, sheep, and pigs, but attacking other domestic animals. It is of 
extraordinary activity, and spreads with “ lightning rapidity ” over vast terri¬ 
tories, causing very serious losses. In cattle, after a period of incubation of 
three or five days, the animal gets feverish, tire mucous membrane of the 
mouth swells, and little grayish vesicles the size of a hemp seed begin to de¬ 
velop on the edges and lower portion of the tongue, on the gums, and on the 
mucous membrane of the lips. They contain at first a clear fluid, which 
becomes turbid, and then they enlarge and gradually become converted into 
superficial ulcers. There is ptyalism, and the animals lose flesh rapidly. In 
the cow the disease is also frequently seen about the udder and teats, and the 
milk becomes yellowish-white in color and of a mucoid consistency. 

The transmission to man is by no means uncommon, and several impor¬ 
tant epidemics have been studied in thyneighborhood of Berlin. In Zuill’s 
translation of Friedberger and Frohner’s Pathology and Therapeutics of 
Domestic Animals (Philadelphia, 1895) the disease is thus described: “In 
man the symptoms are: fever, digestive troubles, and vesicular eruption upon 
the lips, the buccal and pharyngeal mucous membranes (angina). The dis¬ 
ease does not seem to be transmissible through the meat of diseased animals.’ 

In wide-spread epidemics there has been sometimes a marked tendency 
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to hcemorrhages. The disease runs, as a rule, a favorable course, but in 
Siegel’s report of an epidemic the mortality was 8 per cent. 

When epidemics are prevailing in cattle the milk should be boiled, and 
the proper prophylactic measures taken to isolate both the cattle and the 
individuals who come in contact with them. 

(8) Psittacosis. 

A disease in birds, characterized by loss of appetite, weakness, diarrhoea, 
.convulsions, and death. In Germany, Prance, and Italy a disease in'Into 
characterized by an atypical pneumonia, great weakness and depression, and 
signs of a profound infection has been ascribed to contagion from birds, par¬ 
ticularly parrots. There have usually been house epidemics with a very high 
rate of mortality. A few cases have been reported in England, and Vickery, of 
Boston, haB reported three probable cases. The bacteriology is still doubtful. 

(9) Rooky Mountain Spotted Fever. Tick-Fever. 

In the Bitter-root Valley of Montana and in the mountains of Idaho, 
Nevada, and Wyoming there is an acute infection characterized,by .chitt, fever, 
pains in back and bones, and a macular rash, becoming haemorrhagic. It was 
reported upon occasionally by army surgeons—e. g.. Wood, but nothing defi¬ 
nite was known until the careful studies of Wilson and Chowning (1902), who 
described a piroplasma in the blood, and believed the disease to be transmitted 
by ticks. This latter point has been confirmed, but the existence of the piro¬ 
plasma is doubtful. The studies of King and Ricketts have demonstrated 
beyond doubt the transmission of the disease by the tick, Dermacentor oed- 
dentalis, but the true parasite haB not been determined. The disease is readily 
given to the guinea-pig and monkey, and is transmissible from one animal to 
another by the bite of the tick. Immunity is given by an attack, and in ani¬ 
mals this is transmitted to the young. After an incubation of from three to 
ten days the disease begins with a chill, fever, and severe pains in the limbs. 
The rash appears from the second to the seventh day, is macular, dark, and 
becomes haanorrhagic. Illustrations of it show a rash not unlike that of 
typhus. The skin is often swollen. Haemorrhages from the mucous mem¬ 
branes are not uncommon. The temperature range is from 103° to 105°, and 
at the height of the disease there is delirium and stupor. Convalescence begins 
in the fourth week. The death-rate is high for an eruptive fever, reaching 70 
per cent in Montana, but in Idaho it is not more than 2 or 3 per cent. The 
treatment is that of an acute infection. 


(10) Swine Fever. 


A few cases have been described from accidental inoculation in the prepara¬ 
tion of cultures and in-making post mortems upon pigs. In the course of from 
twclse-hours-l©-three days there is swelling of the fingers.of the affected hand, 
which have a blue-red color, and small nodules form. In some of the instances 
the course has been like that of a painful erythema migrans, with swell ing of 
the lymph-glands. A specific serum has been~use3Twith success in several 


cases. 



SECTION III. 


THE INTOXICATIONS 

AND SUN-STROKE. 


I. ALCOHOLISM. 

(1) Acute Alcoholism.— When a largo quantity of alcohol is taken, the 
influence is chiefly on the nervous system, and is manifested in,muscular inco¬ 
odination, 4 nental disturbance, and, v finally, narcosis. The individual pre¬ 
sents abfluahed, sometimes slightly cyanosed face, thd "pulse is full,^respira¬ 
tions deep but rarely stertorous. The pupils are dilated. The temperature 
is frequently below normal, particularly if the patient lias been exposed to 
cold. Perhaps the lowest reported temperatures have been in cases of this 
sort. An instance is on record in which the patient on admission to hospital 
had a temperature of 24° C. (ca. 75° F.), and ten hours later the temperature 
had not risen to 91°. -, The unconsciousness is rarely so deep that the patient 
can not be roused to some extent, and in reply to questions he mutters inco¬ 
herently. ^Muscular twitehings may occur, but rarely convulsions. 7 The 
breath has a heavy alcoholic odor. The respirations may be very slow; in 
a~recenTcase they were only six in the minute. 

The .diagnosis is not difficult, yet mistakes are frequently made. Per¬ 
sons are sometimes brought to hospital by the police supposed to lie drunk 
when in reality they are dying from apoplexy. Too great care can not he exer¬ 
cised, and the patient should receive the benefit of the doubt. In some in-, 
stances the mistake has arisen from the fact that a person who has been drink-j 
rag heavily has been stricken with apoplexy. In this condition the coma is 
usually deeper, stertor is present, and there may be evidence of hemiplegia in, 
the greater flaccidity of the limbs on one side. The subject will be considered’ 
in the section upon uremic coma. 

Dipsomania is a form of acute alcoholism seen in persons with a strong 
hereditary tendency to drink. Periodically the victims go “ on a spree, but 
in the intervals they are entirely free from-any craving for alcohol. 

(2) Chronic Alcoholism. —In moderation, wine, lieer, and spirits may be 
taken throughout a long life without impairing the general health. 

According to Payne, the poisonous effects of alcohol arc manifested QJ 
as a functional.poi$ra, as in acute narcosis; (.2) as a tissue poison, in which 
its’eUfects are seen on the parenchymatous elements, particularly epithelium 

and nerve, producing a slow degeneration, and on the blood-vessels, causing 
thickening and ultimately fibroicTchanges; and (3j as a checker of tissue 
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oxidation, since the alcohol is consumed in place of the fat. This leads to 
fatjj_ehange8 and sometimes to a condition of general steatosis. 

The-chief, effects of chronic alcohol poisoning may be thus summarized. 

Nervous System.-* Functional disturbance is common. 2_ Ujjsteadiaesa of 
thejmuscles in performing any action is a constant feature. "The jjemarjs 
best seen in the hands and in the tongueJ, The_mental.processes may be dull, 
particularly in the early morning hours, and the patient is unable to transact 
any business until he has had his accustomed stimulant. f Irritability of tem¬ 
per, forgetfulness, and exchange in the moral character of the individual 
gradually come on. The judgment is seriously impaired, the will.enfeebled, 
and in the final stages dementia may supervene. An interesting combina¬ 
tion of symptoms in chronic alcoholics is characterizcdsby peripher al neuritis. 
lqas,of-memory, and pggudo-reminiscences—that is, false notions as to the 
patient’s position in time and space, and fabulous explanations of real occur¬ 
rences. The peripheral neuritis is not always present j'ithere may be only 
tremor and^actitation of the lips, and thickness of the speech, with.visual hal¬ 
lucinations. The mental condition was described by Jackson and by Wilks. 
Korsako ff speaks of it as a psydnom polyneuritica, and the symptom-complex 
is sometimes called by his name. The relation of chronic alcoholism to insan¬ 
ity has been much discussed. According -to Savage, of 4,000 patients admitted 
to the Bethlehem Hospital, 133 gave drink as the cause of their insanity. 
Chronic alcoholism is certainly one of the important elements in the strain 
fjd'hich leads to mental breakdown, ft Epikp8y,may result directly from chronic 
drijiking. It is a hopeful form, and may disappear entirely with a return to 
habits of temperance. 

There is a remarkable condition in chronic alcoholics of which I have seen 
at least half a dozen cases. A heavy drinker, who may perhaps have had 
attacks of delirium tremens, begins to get drowsy or a little more befuddled 
than usual; gradually the stupor deepens until he becomes comatose, in which 
state he may remain for weeks. There may be slight fever, but there are 
nq.gigns.qf paralysis, and no optic neuritis. The urine may be normal. The 
lumbar, puncture yields a clear fluid, but under high pressure. In one case, 
which died at the end of six weeks, there were the anatomical features of a 
serous jneningi tis. 

No characteristic changes are found in the nervous system. Haemorrhagic 
pachymeningitis is not very uncommon. Opacity and thickening of the pia- 
arachnoid membranes, with more or less wasting of the convolutions, gen¬ 
erally occur. These are in no way peculiar to chronic alcoholism, but are 
found in old persons and in chronic wasting diseases. In the very protracted 
cases there may be chronic encephalo-meningitis with adhesions of the mem¬ 
branes. Finer chang es in the nerve-cells, their processes, and. the neuroglia 
have been described by Berkley, Hoch, and others. By far the most striking 
effect of alcohol on the nervous system is the production of th e alcoholi c 
nfliri tjiy w hich will be considered later. 

niptifii s iffyniVn—Catarrh,yd the stomach is the most common symptom. 
Th e toper has a furred tongue, heavy breath, and in the morning a sensation 
of sinjdng .at, the stomach until he has had his dram. The appetite is usu¬ 
ally impaired and the howel q are constipated. In beer-drinkers dilatation of 
the stomach is common. 
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A iS»jpb.p£<#iueesdefinite changes in the liver, leading ultimately to (lu* 
variUUaJn^ cxrrhos., to be described. 1„ Welch's lalmrat,^ J Fr 1 

^^riss c : rrhosis in ™ bwts * «» **£3. 

W .. m g t 18 probab ly a pmnai^ degenerative .change, in the liver-eells 
although manyjjopd observers still bold that the po.son acts first ,,pon 1 lie 
conaechve-iisue elements. It is probable that a special vuhte , li ” ( 

liver-cells ns necessary m the etiology of alcoholic drrhosis. There re cases 
m which comparatively moderate drinking for a few years has been 111', ' 
by cirrhosis 1 on the other hand, the livers of persLi! wlmtv c m ^ 
drinkers for thirty or forty years may show only a moderate grade of • e o 

Wed an/fend I 01 ' 0 C 1 IT !r 8 drinkers may'present nn Z 

rgea and leader liver, with at times swelling of the spleen. With the mis- 

t£ic and fepatic disorders the facies often becomes ver} characteristic 1 
vemdes of the cheeks and nose are dilated; the latter becomes enlarged red' 
and may piesent the condition known as acne, rosacea. The eyes arc watery’ 
the conjunctive, hypenemic and sometimes bile-tinged. } ’ 

Vasjieaxt and arteries in chronic topers show important, degenerative 
changes. Alcoholism ,s one of the special factors in causing artcr.VsclcrosTs 
Steel! has pointed out the frequency of cardiac dilatation in these cases 

Ju dafijfe -lhe influence of chronic alcoholism upon these organs is by no 
means so marked. According to Dickinson the total of renal disease i/not 
greater in the drinking class, and he holds that the effect of alcohol on the 
kidneys has been much overrated. Korinad has directed attention to the fact 

ze 'The W’ P D P ° r iT i° f i C ! lr0mC alc0h0lics thu Sidneys are increased in 
azu The Guy s^lfospital statistics support this statement, and Pitt notes that 

witw er h Cent ° f the . b, ; d ‘ , ' s of lmnl drmk «-s the kidneys were hypertrophied 

,nd r 1 r mg ri b,d r UangC - The ^ ical « ranul " kidney seems to result 
'“‘directly, from alcohol through the arterial el mimes 

tnh? ? S f ° rmorI y thought that alcohol was in some way antagonistic to 
tuberculous disease, but the observations of late years indicate clearly that 
he reverse is the case and that chronic drinkers are much more liable to 

tion nf CU ? tuberculosis, it is probably altogether a ques- 

on ot altered tissue-soil, the alcohol lowering the vitality and enabling the 
bacilli more readily to develop and grow. 

bi-tl? Deli fi um tremens (mmiw a potu) is really only an..incident in the 
b story of chronic alcoholism, and results from the long-continued action 
• ;y e S on on the bram - The condition was first accurately described early 
i-WaJmcentury by Sutton, of Greenwich, who bad numerous opportunities 
or studying the different forms among the sailors. One of (lie most thor¬ 
ough and careful studies of the disease was made by Ware, of Boston. A 
dP-t e n -m a, tpinperatc per son,- no -matter how prolonged, is rarely if ever fob 
owed by delirium tremens; but in the case of .an habitual drinker a torn-- 
porary excess is apt to bring on an attack. It sometimes follows in conse- 
judden withdrawal of the alcohol. There are circumstances 
"hich in a heavy drinker determine, sometimes with abruptness, the onset of 
jelirium. Such are an accident, a sudden fright or shock, and an acute in- 
umuaption, particularly pneumonia. It is especially apt to occur in drinkers 
a nutted to hospitals for injuries, especially fractures, and as this seems 
Most- likely to occur when the alcohol is withdrawn, it is well to give such 
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patients a moderate amount of alcohol. At the outset of the attagk.the patient 
is raat.laa a and depressed, andjslefips .badly, symptoms which cause him to take 
alcohol more freely. After a day or two the characteristic delirium seta. in. 
The patient talks constantly and incoherently; he is incessantly.motion, 
and desires to go out and attend to some imaginary business. •S'lIaJlnQinations 
o f. sight and hearing develop. He sees objects in the room, such as '.tats, 
mice, or snakes, and fancies that they are crawling over his body. The terror 
inspired by these imaginary objects is great, and has given the popular nafng 
“ horrors ’’ to the disease. The patients need to Iks watched constantly, for 
in their delusions they may jump out of the window or escape. Auditory 
hallucinations are not so common, but the patient may complain of hearing 
thc roar of animals or the threats of imaginary enemies. ^There is much mns- 
cular_ttemor; the tongue is covered with a thick white fur, and when pro¬ 
truded is tremulous. The pulse is soft, rapid, and readily compressed. There 
is usually fever, but the temperature rarely registers above 102° or. 103°. Iu 
fatal eases it may be higher. Insomnia is a constant feature. On the third 
or fourth day in favorable cases the restlessness abates, the patient sleeps, 
arid improvement gradually sets in. The tremor persists for some days, the 
hallucinations gradually disappear, and the appetite returns. In more serious 
cases the insomnia persists, the delirium is incessant, the pulse becomes more 
frequent and feeble, the tongue dry, the prostration extreme, and death takes 
place from gradual heart-failure. 

Diagnosis. —The clinical picture of the disease can scarcely be confounded 
with any other. Cases with fever, however, may be mistaken for meningitis. 
By far the most common error is to overlook some local disease, such as pneu¬ 
monia or erysipelas, or an accident, as a fractured rib, which in a chronic 
drinker ipay precipitate an at.taek of delirium .tremens. In every instance a 
careful examination should be made, particularly of the lungs. It is to bo 
remembered that in the severer forms, particularly the febrile cases, conges¬ 
tion of the bases of the lungs is by no means uncommon. Another point to 
be borne in mind is the fact that pneumonia of the apex is apt to be accom¬ 
panied by delirium similar to mania a potu. 

Prognosis. —Recovery takes place in a large proportion of the cases in pri¬ 
vate practice. In hospital practice, particularly in the large city hospitals 
to which the debilitated patients are taken, the death-rate is higher. Gerhard 
states that of 1,241 cases admitted to the Philadelphia Hospital 121 proved 
fatal. Recurrence is frequent, almost indeed the rule, if the drinking is 
kept up. 

Treatment. —Acute alcoholism rarely requires any special measures, as tbe 
patient deeps off the effects of the debauch. In tie case of profound alco¬ 
holic coma it may be advisable to wash out the stomach, and if collapse symp¬ 
toms occur the limbs should be rubbed and hot applications made to the body. 
Should convulsions supervene, chloroform may be carefully administered. Iu 
the acute, violent alcoholic mania the hypodermic injection of apomorphia, 
one-eighth or one-sixth of a grain, is usually very effectual, causing nausea 
and vomiting, and rapid disappearance of the maniacal symptoms. 

Chronic alcoholism is a condition very difficult to treat, and .once fully 
established the habit is rarely abandoned. The most obstinate cases are those 
with marked hereditary tendency. Withdrawal of the alcohol is the first 
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essential. This is most effectually accomplished by placing the patient in 
an institution, in which he can be carefully watched during the trying period 
of the first week or ten days of abstention. The absence of temptation in 
institution life is of special advantage. For the sleeplessness the bromides 
or hyoscine may be employed. Quinine and strychnine in tonic doses may 
be given. Cocaine or the fluid extract of coca has been recommended as a sub¬ 
stitute for alcohol, but it is not of much service. Prolonged seclusion in a 
suitable institution is in reality the only effectual means of cure. When an 
hereditary tendency exists a lapse into the drinking habit is almost inevitable. 

In delirium tremens the patient should be confined to bed and carefully 
watched night and day. The danger of escape in these cases is very great, as 
the patient imagines himself pursued by enemies or demons. Flint mentions 
the case of a man who escaped in his night-clothes and ran barefooted for 
fifteen miles on the frozen ground before he was overtaken. The patient 
should not be strapped in bed, as this aggravates the delirium; sometimes, 
however, it may bo necessary, in which case a sheet lied across the bed may 
be sufficient, and this is certainly better than violent restraint by three or four 
men. Alcohol should be withdrawn at once unless the pulse is feeble. 

Delirium tremens is a disease which, in a large majority of cases, runs a 
cfluriOery slightly influenced by medicine. The indications for treatment 
are to procure sleep and to support the strength. Jn mild cases half a drachm 
of bro mide of potassium combined with tincture of capsicum may be given 
every three hours. Chloral is often of great service, and may be given with¬ 
out hesitation unless the heart’s action is' feeble. Hood results sometimes 
follow the hypodermic use of hyoscine, one one-hundredth of a grain. Opium 
must be used cautiously. A special merit of Ware's work was the demon¬ 
stration that on a rational or expectant plan of treatment the percentage of 
recoveries was greater than with the indiscriminate use of sedatives, which 
had been in vogue for many years. When opium is indicated it should be 
given as morphia, hypodermically. The effect should he carefully watched, 
and if after three or four quarter-grain doses have been given the patient is 
still restless and excited, it is best not to push it farther. Repeated doses of 
trional (grs. xv-xx) every four hours may be tried. Lamber advises ergotin 
hypodermically in both the acute and chronic alcoholism. When fever is 
present the tranquilizing effects of a cold douche or cold bath may be tried, or 
the cold or warm packs. The large doses of digitalis formerly employed are 
not advisable. 

Careful feeding is the most important clement in the treatment of these 
cases. Milk and concentrated broths should be given at Btated intervals. If 
tbe pulse becomes rapid and shows signs of flagging alcohol may be given in 
combination with the aromatic spirits of ammonia. 

II. MORPHIA HABIT (Morphinomanla; Morphinism). 

Taken at first to allay pain, a craving for the drug is gradually engendered, 
and the habit in this way acquired. The effects of the constant use of opium 
vary very jnuch. In-the East, where opium-smoking is as common as tobacco- 
nnoking with ns, the ill effects are, according to good observers, not very 
striking. Taken as morphia, and hypodermically, as is the rule, it is very 
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injurious, but a moderate amount may be taken for years without BeMdP’f 
damage. 

The habit is particularly prevalent among women and physicians who use 
the hypodermic syringe for the alleviation of pain, as in neuralgia or sciatica. 
The acquisition of the habit as a pure luxury is rare in this country. . 

Symptoms.—The symptoms at first are slight, and for months theremayhe 
no disturbance'of health. There are exceptional instances in which for a'period 
of years excessive amounts have been taken without deterioration of the>n).ejjtal 
or bodily functions. As a rule, the dose necessary to obtain the desired sensa¬ 
tion has gradually to be increased. As the effects wear off the 1 victii^pfpo- 
ricnccs sensations of lassitude andinental depression, accompanied often with 
slight nausea and epigastric distress, or even recurring colic, which may be mis¬ 
taken for appendicitis. The confirmed opium-eater usually has a sallow, pasty 
complexion, is emaciated, and becomes prematurely gray. He is r estles s, irrita- 
ble^and unable to remain quiet for any time. Itching is a common symptom. 
The sleep is disturbed, the appetite and digestion are deranged, and except 
when directly under the influence of the drug the jnental condition is one of 
depression. Occasionally'there are profuse sweats, which may be preceded by 
chills. The pupils, except when under the direct influence of the drug, are 
dilated, sometimes unequal. In one case there was a persistent oedema of the 
legs without sufficient renal changes or anaemia to account for it.' Persons 
addicted to morphia arc inveterate liars, and no reliance whatever can lie 
placed upon their statements. In many instances this is not confined to mat¬ 
ters relating to the vice. In women the symptoms may be associated with 
those of pronounced hysteria or neurasthenia. The practice may be contin 
ued for an indefinite time, usually requiring increase in the dose until ulti 
mately enormous quantities may be needed to obtain tho desired effect 
. Finally a condition of asthenia is induced, in which the victim takes little 01 
no food and dies from the extreme bodily debility. An increase in the do» 
is not always necessary, and there are habitues who reach the point of satis 
faction with a daily amount of 2 or 3 grains of morphia, and who are abl 
to carry on successfully for many years the ordinary business of life. The 
may remain in good physical condition, and indeed often look ruddy. 

Treatment.—The treatment of the morphia habit is extremely difficult, an 
can rarely be successfully carried out by the general practitioner. Isplatioi 
systematic feeding, and gradual withdrawal of tho drug are the essential eli 
ments. As a rule, the patients must be under control in an institution an 
should be in bed for the first ten days. It is best in a majority of eases i 
reduce the morphia gradually. The diet should consist of beef-juice, milk, an 
egg-white, which should be given at short intervals. Tho sufferings of the pi 
tients are usually very great, more particularly the abdominal pains,, sometimi 
nausea and vomiting, and the distressing restlessness. Usually within a week < 
ten days the opium may be entirely withdrawn. In all cases the pulse should 1 
carefully watched and, if feeble, stimulants should be given, with the aromal 
spirits of ammonia and digitalis. For the extreme restlessness a hot bath 
serviceable. The sleeplessness is the most distressing symptom, and varim 
drugs may have to be resorted to, particularly hyoscine and sulnhonal m 
sometimes, if the insomnia persist, morphia itself. * 

It is essential in the treatment of a case to be certain that the patient b 
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no means of obtaining morphia. Even under the favorable circumstances of 
seclusion in an institution, and constant watching by a night and a day nurse, 
I have known a patient to practice deception for a period of three months. 
After an apparent cure the patients are only too apt to lapse into the habit. 

The condition is one which has become so common, and is so much on 
the increase, that physieians should exercise the utmost caufion in prescrib¬ 
ing morphia, particularly to female patients. Under no circumstances should 
a patient with neuralgia or sciatica be allowed to use the hypodermic syringe, 
and it is even safer not to intrust this dangerous instrument to the hands of 
the nurse. 

IH. LEAD-POISONING (Flumbism; Saturnism). 

Etiology. —The disease is wide-spread, particularly in lead-workers and 
among plumbers, painters, and glaziers. The metal is introduced into the 
system in many forms. Miners usually escape, but those engaged in the smelt¬ 
ing of lead-ores are often attacked. Animals in the neighborhood of smelt¬ 
ing furnaces have suffered with the disease, and even the birds that feed on 
the berries in the neighborhood may be affected. Men engaged in the white- 
lead factories are particularly prone to plumbism. Accidental poisoning may 
come in many ways; most commonly by drinking water which has passed 
through lead pipes or been stored in lead-lined cisterns. Wines and cider 
which contain acids quickly become contaminated in contact with lead. It 
was the frequency of colic in certain of the cider districts of Devonshire which 
gave the name of Devonshire colic, as the frequency of it in Poitou gave the 
name co lica Pidon um. Among the innumerable sources of accidental poi¬ 
soning may be mentioned milk, various sorts of beverages, hair dyes, false 
teeth, and thread. We have had in the Johns Hopkins Hospital four cases 
following the use of lead and opium pills for dysentery, of which cause Miller 
(Therapeutic Gazette, 1904) has collected many cases from the literature. It 
has also followed the,use of Emplaatrum Diachylon to produce abortion, and 
there is a case reported in an infant from the application of lead-water on 
the mother’s nipples. One grain every three hours for three days, and two 
grains every three hourB for one day, have caused signs of poisoning. A seri¬ 
ous outbreak of lead-poisoning, which was investigated by David D. Stewart, 
occurred in Philadelphia, owing to the disgraceful adulteration of a baking- 
poadw-with ch romate -of lead, which was used to give a yellow tint to tho 
cakes. Lead given medicinally rarely produces poisoning. 

-> Adages are attacked, but J. J. Putnam states that ghOdren are relatively 
lessdiable. The largest number of cases occur between thirty and forty. Ac¬ 
cording to Oliver/, females are more susceptible than males. He states that 
they are much more quickly brought under its influence, and in a recent epi¬ 
demic in which a thousand) cases were involved the -proportion of females to 
malea jraa fo py to..one. 

‘ The, lead gains, entrance to the system through the lungs, the digestive 
0 Egans, or the .dan. Poisoning may follow the use of cosmetics containing 
lead. Through the lungs it is freely absorbed. The chief channel, according 
to Oliverpfe the digestive system. It is rapidly eliminated by the kidneys and 
skin, and is present in the urine of lead-workers. The susceptibility is re- 
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markably varied. The symptoms may be manifest within a month of expi^ 
sure. On the other hand, Tanquerel (des Planches) met with a case- in V 
man who had been a lead-worker for fifty-two years. 

Morbid Anatomy.—Small quantities of lead occur in the body in health. 
J. J. Putnam’s reports show that of 150 persons not presenting symptoms c& 
lead-poisoning traces of lead occurred in the urine of 25 per cent. ' .' 

In chronic poisoning lead is found in the various organs. The affected 
muscles are yellow, fatty, and fibroid. The nerves present the features-of 
a p eripher al jfegqnni-al i vo neuritis. The pord and the new»-soots are, as a 
rule, uninmlyed. In the primary atrophic form the ganglion ceUs of .tfie 
anterior horns are probably implicated. In the acute fatal cases there may 
be the most intense entero-colitis. 

Clinical Forms.—Acuxs Poisonito.— We do not Tefer here to the acci¬ 
dental or suicidal cases, which present vomiting, pain in the abdomen, and 
collapse symptoms. In workers in lead there are several manifestations which 
follow a short time after exposure and set in acutely. There may be, in the 
1 first place, a rapidly developing anaemia, j Acute-neuritis has been described, 
and c onvuls ions, epilepsy, and a delirium, which may be, as Stephen Mac¬ 
kenzie has noted, not unlike that produced by alcohol. There arc also cases 
in which the gastro-intestinal symptoms are most intense and rapidly prove 
fatal. Thero was admitted under my care in the Philadelphia Hospital a 
painter, aged fifty, suffering with anosmia and severe abdominal pain, which 
had lasted about a week. He had vomiting, constipation at first, afterward 
severe diarrhcea and mclacna, with distention and tenderness of the abdo¬ 
men. There were albumin and tube-casts in the urine. The temperature was 
usually subnormal. Death occurred at the end of the second week. There 
was found the most intense cntero-colitis with hasmorrhages and exudation. 
These acute forms occur more frequently in persons recently exposed, and, 
according to Mackenzie, are more frequent in winter than in summer. Da 
Costa has reported the onset of hemiplegia after three days’ exposure to the 
poison. 

CnEOK iqJPatsQsma. 

(а) Blood, Changes. —A moderate grade of anemia, the so-called saturnine 
cachexia, is usually present. The corpuscles do not often fall below 60 per 
cent. Many of the red cells show a remarkable granular, basophilic degenera¬ 
tion when stained with .Tenner’s stain, or with polychrome methylene blue. 
Grawitz first demonstrated their presence in cases of pernicious anaemia, and 
Pepper (tertius) and White showed that they were constantly present in lead¬ 
poisoning. Further observations by Vaughan and others have dhown that 
such granulations are found in the blood in a great variety of conditions, even 
in normal blood, but that they are most numerous in lead-poisoning, in which 
their occurrence in very large numbers is of considerable value in diagnosis. 
Cadwalader has shown the constant presence of nucleated red blood-corpuscles 
even when the anaemia is of very slight grade. 

(б) Blue line on the gums, which is a valuable indication, but not in¬ 
variably present. Two lines must be distinguished: one, at the margin 
between the gums and teeth, is on, not in the gums, and is readily removed 
by rinsing the mouth and cleansing the teeth. The other is the Well-known 
characteristic blue-black line at the margin of the gum. The color is not 
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but being in the papilhe of the <mm< tl,„ i;„ • 

magpityihg-glass, interrupted. The lead if absorbed 88 Wlth 8 

tissues into a black sulphide bv the aetinn n f 1 i d , ai ? d converted in the 
W*8 the teeth. Til, it l Ww ft- the 
itnd.disappear within a few weeks or miv WPsi , t / f er °- x P osuru (Oliver) 
s4ah haa acted the occurrence of a’blacl- ifnf ; n * • ° r ma 1 ny months - 1>hili P- 
<*• carbon. lnc ln mmors > duc ‘» the deposition 

thet r °thi ! C c 1 T Kl ‘ P0 t i l 0ning are COliC) lead * 

intra-abdominal inflammatory'"condition." 11 A 

Wruelen JCW* The cases ,„a, U*i»i 

. ruction. The history, the presence of a blue line on the gums and the 
blood changes are of importance in differential diagnosis, 
cc K Lea d-P als y —'This is rarely a primary manifestation Anions? 54 
30 ea*e 1 ? d -P? ,8on, “S treated in the J. II. Id. and dispensary, there wen- 

qlntlf M f a ?' Pa T ?! S (H " JL Thonlas )- The upper limbs “are most fre- 
a y alfeetcd. In 2b cases the arms alone were affected and 18 of these 

"“‘f! '• » «* "Sht arm 

ma y m, , In 4 ca f s both arms and legs were attacked. Tim onset 
diSitlfn f’ ,b “ utc ’ ° ( r . it usually occurs without fever. In its 

W ge fr l niay.be pariml, limited to a muscle or to certain muscle groups, 

lh( b ta M - il 'T th ° n ” ,sdes of 11,0 extremities arid 

M dam ° De J emi e-klumpke recognizes the following localized 

the Wri^ n ^ H '^ a l, tjrpe ’ paralysis of the ex tensors of the fingers and of 
icteristie \ 18 -tbc luusculo-spiral nerve is involved, causing the char- 

J h ° SUpmUt ° r lQ W usually escapes. In the long- 

; f in?! fleX10 « ° f . ! hc carpus there my be slight displacement backward 
UL£, QOnCS, aWltll disfpntirvn nf flm oimAtrinl xi. . i. ± 1 . 


(5\ Ti i • y nioment, is otten very annoying to t 

wachial type, which involves the deltoid, the biceps, (lie hrachialis 
cam 1 if n<1 ™ e sllp ™ a t° r t° n gns, rarely the pectorals. The atrophy is of the 
pu °- umeral form. It is bilateral, and sometimes follows the first form, 
u 11 may be primary. 

The Aran-Duchenne type, in which the small muscles of the hand 
0 the thenar and hypothenar eminences arc involved, so that we have a 
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paralysis closely resembling that of the early stage of polio-myelitis anterior 
chronica. The atrophy is marked, and may be the first manifestation Of tjjjft: 
lead-palsy. Mobius has shown that this form is particularly marked in ttfildja.' ■ 

(4) The peroneal type. According to Tanquerel, the in war f>x n 

invdifi&Ja lie proportion of 13 to 100 .of. the upper limbs. The lateral 
peroneal muscles, the extensor communis of the toes, and the extensor proprius 
of the big toe are involved, producing the steppage gait. 

(5) Laryngeal form. Adductor paralysis has been noted by Morell Mac¬ 
kenzie and others in lead-palsy. 

Generalized Palsies. —There may be a slay, chronic paralysis, gradually 
involving the extremities, beginning with the classical picture of wrist-drop. 
More frequently there is a rapid generalization, producing complete paralysis 
in all the muscles of the parts in a few days. It may pursue a course like 
an ascending paralysis, associated with rapid wasting of all four limbs. Such 
cases, however, are very rare. Death has occurred hy involvement of the dia¬ 
phragm. Oliver reports a case of Philipson’s in which complete paralysis 
supervened. A case of generalized paralysis was admitted last winter (1904) 
in which the paralysis began in the legs after but two weeks’ work as an 
enameler. It spread rapidly, so that in a little over a week he was bed- 
ridden, and on admission to the hospital nearly every muscle below the neck 
was involved. The diaphragm was completely paralyzed. Ho was walking 
about when he left the hospital, though there was still some weakness remain¬ 
ing. Dejerine-Klumpke also recognizes a febrile form of general paralysis 
in lead-poisoning, which may closely resemble the Bubacute spinal paralysis 
of Duchenne. 

There is also a primary satnminp mnamilflr atrophy in which ^the we ak- 
n esq an d .yasting come on together. It is this form, according to Stowers, 
which most frequently assumed the Aran-Duchenne ty pe. 

The electrical reactions are those of lesions of the lower motor segment, 
and will be described under diseases of the nerves. The degenerative reac¬ 
tion in its different grades may be present, depending upon the severity of 
the disease. 

Usually with the onset of the paralysis there are pains in the legs and 
joints, the so-called saturnine arthralgias. Sensation may, however, tie 
unaffected. 

(e) The cerebral symptoms are numerous. Seven of our cases showed 
marked cerebral involvement. One of the cases had delusions and maniac al 
e x c i te m ent and had to be removed to an insane hospital. In other cases there 
occurred transient.delirium, attacks of nnco nsgiousiiess. and in one case.cpn- 
vii 1 si o n r Optic, neuritis or neuro-retinitis may occur. -Hyster ical symptoms 
occasionally occur in girls. Convulsions are not uncommon, and in an adult 
the possibility of lead-poisoning should always be considered. T rue epileps y 
may follow the convulsions. An acute delirium may occur with hallucina¬ 
tions. The patients may have trance-Jfke attacks, which* Jtdto.,prjyiginato 
wjthfeCOUFukions. A few cases of lead encephalopathy finally drift'into 
lupajtic asylums. TseiWff “ one of the commonest manifestations of lead- 
poisoning. 

(f) Arterio-sclerosis. —Lead-workers are notoriously subject to asterio- 
gcleroeis with contracted kidneys and hypertrophy ,otiheJieart, The cas« 
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K distin ct gouty deposits, particularly in the big-toe joint; but 
ry. acute gout in lead-workers is rare. According to Sir Wil- 
th e lead favors the precipitation of the crystalline urates of 
Balfejlias shown that lead diminishes the alkalinity of the 
lessens-the solubility of the uric acid. 

—In the minor manifestations this is good. According to Gow- 
k is bad in the primary atrophic form of paralysis. Convulsions 
ire, as a’ruic, -Scrums, and the mental symptoms which succeed may be perma- 
ient. Occasionally the wrist-drop persists. 

Treatment. —Prophylactic measures should he taken at all lead-works, but, 
mless employes are careful, poisoning is apt to occur even under the most 
avorable conditions. Cleanliness of the hands and of the finger-nails, fre- 
juent bathing, and the use of respirators when necessary, should be insisted 
ipon. When the lead is in the system, the iodide of potassium should bo 
,riven in from 5- to 10-grain doses three times a day. Fgt the colie, local 
tpplicalions and, if severe, morphia may be used. An occasional morning 
purge of magnesium sulphate may be given. For the anionia iron should 
be used. In the very acute cases it is well not to give the iodide, as, accord¬ 
ing to some writers, the liberation of the lead which has been deposited in the 
tissues, may increase the severity of the symptoms. For the local palsies mas¬ 
sage and the constant current should be used. 

TV. AESENIOAIi POISONING. 

Aoute poisoning by arsenic is common, particularly by Paris green and 
such mixtures as “Rough on Rats,” which are used to destroy vermin and 
insects. The chief symptoms arc intense pain in the stomach, vomiting, and, 
later, colic, with diarrhoea and tenesmus; occasionally the symptoms are those 
of eollapse. If recovery takes place, paralysis may follow. The treatment 
should be similar to that of other irritant poisons—-rapid removal with the 
stomach pump, the promotion of vomiting, and the use of milk and eggs. 
If the poison has been taken in solution, dialyzed iron may be used in doses 
of from 6 to 8 drachms. 

Chronic Arsenical Poisoning. —Arsenic is used extensively in the arts, 
particularly in the manufacture of colored papers, artificial flowers, and in 
many of the fabrics employed as clothing. The glazed green and red papers 
used in kindergartens also contain arsenic. It is present, too, in many wall¬ 
papers and carpets. Much attention has been paid to this question of late 
years, as instances of poisoning have been thought to depend ujwn wall-papers 
and other Household fabrics. The arsenic compounds may be either in the 
form of solid particles detached from the paper or as gaseous volatile bodies 
formed from arsenical organic matter by the action of several moulds, notably 
Penicilium brevicaule, Mucor mucedo, etc. (Gosio). In moisture, and at a 
temperature of from 80° to 95° F., a volatile compound is set free, probably 
“an organic derivative of arsenic pentoxide” (Sanger). The chronic poi¬ 
soning from fabrics and wall-papers may be due, according to this author, 
to the ingestion of minute continued doses of this derivative. Contaminated 
glucose, used in manufacturing beer, caused .the recent epidemic of poison¬ 
ing at Manchester. The associated presence of selenium compounds may have 
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played a part in the production of the poisoning (TunnicliSe and Rosenheim)'. 
Arsenic is eliminated in all the secretions, and has been found in the-milk. 
J. J. Putnam, it should be remembered, has shown that it is not uncommon 
to find traces of arsenic in the urine of many persons in apparent health (:)n 
per cent). The effects of moderate quantities of arsenic arc not infrequently 
seen in medical practice. In chorea and in pernicious ainumia, steadily in¬ 
creasing doses are often given until the patient takes from 15 to 20 drops of 
Fowler’s solution three times a day. Flushing and hyperaunia of the skin, 
puffiness of the eyelids or aliove the eyebrows, nausea, 1 vomiting, and diarrhea 
are the most common symptoms. Redness and sometimes bleeding of the 
gums and salivation occur. In the protracted administration of arsenic 
patients may complain of numbness and tingling in the fingers. Cutaneous 
pigmentation and keratosis are very characteristic, and as a late rare sequence 
of the latter, epithelioma. In chorea neuritis has occurred, and a patient nt 
mine with Hodgkin’s disease had multiple neuritis after taking giv 3j of Fow¬ 
ler’s solution in seventy-five days, during which time there were fourteen days 
on which the drug was omitted. 

In the Manchester epidemic nearly all cases presented signs of neuriti 
and lesions of the skin. Tn some the sensory disturbances predominated, 
in others the motor, the individuals being unable to walk or to use their 
handsf r ''lfl a certain number there was muscular inco-ordination, resembling 
that of locomotor ataxia. Rapid muscular atrophy characterized some ca.se> 
In not a few patients a condition of crythromelalgia was present. Occasion¬ 
ally a catarrh of the respiratory and alimentary tracts was the chief featun 
Pigmentation, keratosis, and herpes were the most characteristic cutaneous 
manifestations (Kelynack and Kirkby, Arsenical Poisoning in Beer Drink¬ 
ers). How far similar symptoms are to be attributed to the small quantities 
of arsenic absorbed from wall-papers and fabrics is by some considered doubt¬ 
ful. That children and adults may take with impunity large doses for months 
without unpleasant effects, and the fact of the gradual establishment of a 
toleration which enables Styrian peasants to take as much as 8 grains of arse- 
nious acid in a day, speak strongly against it. On the other hand, as Sanger 
states, we do not know accurately the effects of many of the compounds in 
minute and long-continued doses, notably the arsenates. 

Arsenical paralysis has the same characteristics as lead-palsy, but the legs 
are more affected than the arms, particularly the extensors and peroneal 
group, so that the patient has the characteristic steppage gait of peripheral 
neuritis. 

The electrical reaction in the muscles may bo disturbed before there is 
any loss of power, and when the patient is asked to extend the wrist fully and 
to spread the fingers slight weakness may bo detected early. 

V. FOOD POISONING. 

There may be “ death in the pot ” from many causes. Food poisons tuny 
be endogenous or exogenous. Those articles in which the poison is of endoge¬ 
nous origin can scarcely be designated as foods.n The poisonous mushroom, 
for example, is often mistaken for the edible form. The former is injurion* 
because it normally produces a highly poisonous alkaloid, muscarine. Cep 
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fan ^V 180 P roducc ” al physiological but toxic products When eaten 
hy mistake, as frequently occurs in the West Indies and Japan these list! onv 
cause poisonous symptoms ^he exogenous origin of food poisons is by far 
the commonest Under this head come those foods which arejrendered poison¬ 
ous hy accidental contamination from outside sources. Food „ lav contain 

'if or «T sms of ?***»> ™ oi tuberculosis or trichiasis;‘milk and 

other foods may become, infected with typhoid bacilli, and so convey (be disease 

Animals (or insects, as bees) may feed on substances which cause 'their 
ilcsn or products to be poisonous to mun 

The grains used as food may be infected with fungi and cause the opt- 
| demies ox ergotism, etc. 1 

|, 1<lood f of all sorts may become contaminated with the bacteria of puire- 
| faction, the products of which may be highly poisonous. 

| The term “ptomaine poisoning” has been popularized to such an extent 
[that it is used synonymously with food poisoning. The term p!a,mine was 
introduced twenty-five years ago by the Italian chemist, Seimi, to designate 
basic, alkaloidal products formed in putrefaction. It is largely through the 
bihors of Brieger that our knowledge of ptomaines was gained Mvtiloloxin 
immd m poisonous mussels, is of this class, and is by far the most'poisonous 
ot the known ptomaines. 

Among the more common forms are the following: 

( !) Meat Poisoning.— Cases have usually followmHhe eating of sausages 
or pork-pie or head-cheese, and also occasionally beef. veal, never mutton. 
Sausage poisoning, which is known by the name of botulism or allantiasis, lias 
«ng been recognized, and there have been numerous outbreaks, particularly 
j n P arts of Germany. Similar attacks have been produced by ham and by 
l cad-che^ e. The precise nature of the kreotoxicons has not yet been deter¬ 
mined. Other outbreaks lmvc followed the eating of beef and veal. In the 
majority of these eases the meat has undergone decomposition, though the 
change may not have been evident to the taste. The organisms which pro¬ 
duce the toxins causing the poisonous symptoms are nearly always anaerobes. 
Van Ermengena isolated an organism, to which lie gave the name It. bohi- 
UIUS > from a diseased ham, which poisoned thirty-four persons, all members 
m a musical society, at Ellezelles, in Germany. An organism frequently 
oiind in infected meat is II. mtcritidis , first isolated by Giirlner in 188.8 from 
meat which had poisoned a large number of persons. In recent years a lium- 
)er of epidemics of food poisoning have been shown to be in all probability 
raused by the Proteus vulgaris or its related species. Such epidemics have 
' fon re ported by Levy and Vesenberg. The symptoms of meat poisoning are 
, l0se °t''acute gastro-intcstinal irritation. Ballard's description of the Well- 
eck cases, quoted by Vaughan, holds good for a majority of them: 

“A period of incubation preceded the illness. Li 51 cases where this 
I 01 " d ke accurately determined, it was twelve hours or less in 5 cases; between 
" r <‘lve and thirty-six hours in 31 eases; between thirty-six and forty-eight 
,° Urs in 8 cases; and later than this in only 4 cases. In many cases the 
J, A definite symptoms occurred suddenly, and evidently unexpectedly, but 
n some cases there were observed during the incubation more or. less fooling 
languor and ill-hcaltli, loss of appetite, nausea, or fugitive, griping pains in 
10 kelly. In about a third of the cases the first definite symptom was a sense 
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of chilliness, usually with rigors, or trembling, in one case accompanied, by 
dyspnoea; in a few cases it was giddiness with faintness, sometimes accom¬ 
panied by a cold sweat and tottering; in others the first symptom was'Head- 
ache or pain somewhere in the trank of the body—e. g., in the chest, back, 
between the shoulders, or in the abdomen, to which part the pain, wherever 
it might have commenced, subsequently extended. In one case the first symp- 
tom noticed was a difficulty in swallowing. In two cases it was intniMi thirtt 
But however the attack may have commenced, it was usually not long befftre 
pain in the abdom en, diarrhoea, and vomiting came on, diarrhoea -being of 
more certain occurrence than vomiting. The pain in several cases cSSfUStKed 
in the chest or between the shoulders, and extended first to the upper and 
then to the lower part of the abdomen. It was usually very severe -indeed, 
quickly producing prostration or faintness, with cold sweats. It was variously 
described as qjampy, burning, tearing, etc. The diarrhoea! discharges wore 
in some eases quite unrestrainable, and (where a description of them could 
be obtained) were said to have been exceedingly offensive and usually of a 
dark color. Muscular weakness was an early and very remarkable symptom 
in nearly all tlie "Cases, and in many it was so great that the patient could only 
stand by holding on to something. Headache, sometimes severe, was a com¬ 
mon and early symptom; and in most cases there was thirst, often inteii-c 
and most distressing. The tongue, when observed, was described usually as 
thickly coated with it brown, velvety fur, but red at the tip and edges. In 
the early stage the skin was often cold to the touch, but afterward fever set 
in, the temperature rising in some cases to 101°, 103°, and 101° J?. In a 
few severe cases, where the skin was actually cold, the patient complained of 
heat, insisted on throwing off the bedclothes, and was very restless. The 
pulse - in the height of the illness became quick, counting in some case- 
100 to 128.” 

Many instances are on record of poisoning by canned goods, particu¬ 
larly meat. Some of these, according to John G. Johnson, have been cases 
of corrosive poisoning from muriate of zinc and muriate of tin used as an 
amalgam, but poisonous effects identical with those just described have fol¬ 
lowed the use of canned meats. 

Certain game birds, particularly the grouse, are stated to be poisonous, 
in special districts and at certain seasons of the year. It is a noteworthy fad 
that mutton and lamb have thus far not been implicated as a cause of food 
poisoning. 

(2) Poisoning by Milk Pioduots. —(a) The poisonous effects which fol¬ 
low the drinking of milk infected with saprophytic bacteria, is considered is 
the section on the diarrhoea of infants. 

(6) Cheese Poisoning .—Various milk products, ice .cream, cugtard, and 
cheese may prove highly poisonous. Among the poisons Vaughan now stales 
that the- tyrotoxicon “ is not the one most frequently present, nor is it the 
most uctive one.” In one epidemic he and Nbvy have isftTated from cheese a 
substance belonging to the poisonous albumins, and in an extensive ice-cream 
epidemic Vaughan and Perkins found in the ice cream a highly pathogenic 
bacillus, but its toxin has not been separated. 

T he sym ptoms are those of acute _gastro-infestinal irr itatio n, and sir® 
similar to those already detailed by Ballard. 
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?? (3) Poisoning by Shell-fish and Fish.->) Mussel JPoisoning.—Kri^r 
yi|;separated a ptomaine—my tilotoxin—-which exists chiefly in ihe liver of 
the-mussel. The observations of Sehmidlmann and Cameron have shown 
that the mussel from the open sea only becomes poisonous when placed in filthy 
waters, as at Wilhelmshafon. 

Dangerous, even fatal, effects may follow the eating of either, raw or cooked 
jatjssels. The.symptoms are those of an acute poisoning with profound action 
oifthe nervous system, and without gastro-intcstinal manifestations. There 
are numbness and coldness, no fever, dilated pupils, and rapid pulse; death 
oceuxs, sometimes within two hours with collapse symptoms. In an epidemic 
at Wilhelmshafen, Germany, in 1885, nineteen persons were attacked, four 
of whom died. Salkowski and Itriegcr isolated the hi t/IUotoxin from 
specimens of the mussels. Poisoning occasionally follows Ihe eating of 
oysters which are stale or decomposed. The symptoms are usually gastro¬ 
intestinal. 

(b) Fish Poisoning .—There are two distinct, varieties; in one Ihe poison 
is a physiological product, of certain glands of the fish, in the other it is a 
product of bacterial growth. The salted sturgeon used in parts of Russia 
has sometimes proved fatal to large numbers of persons. In the middle parts 
of Europe the barb is stated to be sometimes poisonous, producing the so- 
called “ barben cholera.” In China and Japan various species of (lie Mradon 
are also toxic, sometimes causing death within an hour, with symptoms of 
intense disturbance of the nervous system. Beri-beri is thought by some to 
be due to the consumption of certain kinds of fish. 

(4) Grain and Vegetable Food Poisoning. 

(1) Ergotism .—The prolonged use of meal made from grains contami¬ 
nated with the ergot fungus (rlaviceps purpurea) causes a series of symp¬ 
toms know as ergotism, epidemics of which have prevailed in different parts 
of Europe. Two forms of this chronic ergotism are described—the one, 
gangrenous, is believed to he due to the sphacelinie acid, the other, convulsive, 
or spasmodic, is due to the cornutin. In the former, mortification affects 
the extremities—usually the toes and fingers, less commonly the ears and 
nose. Preceding the onset of the gangrene there are usually amvsihesia, 
tingling, pains, spasmodic movements of the muscles, and gradual blood stasis 
in certain vascular territories. 

The nervous manifestations are very remarkable. After a prodromal stage 
of ten to fourteen days, in which the patient complains of weakness, headache, 
and tingling sensations in different parts of the body, perhaps accompanied 
' v 'th slight fever, symptoms of spasm develop, producing cramps in the inus- 
c 'Ies and contractures. The arms are flexed and the legs and toes extended, 
i’hese spasms may last from a few hours to many days and relapses are fre- 
luefit. In swarer cases epilepsy develops and the patient may die in convul- 
sions. Mental symptoms are common, manifested sometimes in a preliini- 
nnry delirium, but more commonly, in the chronic poisoning, as melancholia 
or dementia. Posterior spinal scierosis occurs in chronic ergotism. In tlie 
interesting group of 29 cases studied by Tuczek and Siemens, 9 died at various 
periods after the infection, and four post mortems showed degeneration of the 
posterior columns. A, condition similar to tabes dorsalis is gradually pro¬ 
duced by this slow degeneration in the spinal cord. 
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(2) Lathgrixm (Lupinosis).—An affection produced by the use of meal 
from varieties of vetches, chiefly the Lathyrus saiivus and L. cicera. The 
grain is popularly known as the chick-pea. The grains arc usually powdered 
and mixed with the meal from other cereals in the preparation of bread. As 
early as the seventeenth century it was noticed that the use of flour with winch 
the seeds of the Lathyrus were mixed caused stiffness of the legs. The subject 
did not, however, attract much attention before the studies of James Irving, 
in India, who between 1859 and 1868 published several important communi- 
cations, describing a form of spastic paraplegia affecting large numbers oi 
the inhabitants in certain regions of India and due to the use of meal made 
from the Lathyrus seeds. It also produces a spastic paraplegia in animals. 
The Italian observers describe a similar form of paraplegia, and it has been 
observed in Algiers by the French physicians. Tbp_.condition ja-tW-of a 
spastic paralysis, involving chiefly the legs, which may proceed to complete 
paraplegia. The arms arc rarely, if ever, affected. It is evidently a slow 
sclerosis induced under the influence of this toxic agent. The precise ana¬ 
tomical condition, so far as I can ascertain, has not yet been determined. 

(3) Pellagra. —Maidismus, a disease due to the use of altered maize, occurs 
extensively in parts of Italy, in the south of France, and in Spain. Searcy, 
Babcock, Wood, and Bellamy have shown (1907-1908) that it is not an un¬ 
common disease in the southern partB of the United States; many of the 
cases are acute. A case has been described in England (1906). In the 
early stage the symptoms are indefinite, characterized by'debility^pains in 
the spine, insomnia,'.digestive disturbances, more rarely .diarrhoea. The fust 
clear manifestation of the disease is the pellagral erythema, which almost 
invariably appears in the spring. This is followed by desiccation and exfolia¬ 
tion of the epidermis, which becomes very rough and dry, and occasionally 
crusts form, beneath which there is suppuration. With these cutaneous mani¬ 
festations there arelligestive troubles—salivation, dyspepsia, and diarrhoea— 
which may be of a dysenteric nature. After lasting for a few months improve¬ 
ment occurs in the milder cases and convalescence is gradually established. 
In the more severe and chr onic forms there are pronounced nervous symptoms 
> —headache, backache, spasms, and finally paralysis and mental disturbance. 
The paralytic condition affects the legs and leads gradually to paraplegia. The 
• mental manifestations, which are rarely met with until the third or fourth 
attack, are melancholia or suicidal mania. Finally, there may be a condition 
of the most pronounced cachexia, ti Symmetrical gangrene sometimes occurs 

The anatomical findings are indefinite. Chronic degenerative changes 
have been found, particularly fatty degeneration and a peculiar pigmentation 
in the viscera. The measures to be employed arc change in diet, removal frmn 
the infected district, and, as a prophylaxis, proper ripening and preservation 
of the com, the toxic changes in which are apparently due to the action*of» 
special organism. 

(4) Potato-poisoning .—It has Jong been known that potatoes contain 
normally a very small amount (about 0.06 per cent) of the poisonous prin¬ 
ciple, solanin, but it is only quite recently that it has been discovered that, 
under certain circumstances, they may contain the poison in amounts sufficient 
to cause grave disturbance of the system. The increase is due to the action 
of at least two species of bacteria, Bacterium solaniferum non-colorahile and 
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1lifytnutn solanifervm colordbile, and occurs in those tubers which, during 
g$vth, have lain partially exposed above ground, and in those which, during 
stofege, have become well sprouted. The most extensive outbreak of potato- 
p&Wing recorded occurred in 1899 in a German regiment, fifty-six members 
of which, after eating sprouted potatoes, were seized with chills, fever, head¬ 
ache, vomiting, diarrhoea, colic, and great prostration. Many were jaundiced 
$pd several collapsed, but all recovered. Samples of the remaining potatoes 
yielded 0.38 per cent of solanin, and this would indicate that a full portion 
mdsi have contained about 5 grains. 

Treatment. —The source of the infection must be ascertained and tho 
offending food destroyed. The stomach should be washed out and the bowels 
evacuated by a brisk saline purge. Little can be done for the symptoms of 
poisoning of the nervous system. Saline infusions, hypodermically, may be 
of service in promoting the elimination of the toxins. 


VI. SUN-STROKE (Siriasis), 

(Heat Exhaustion; Insolation; Thermic Fever; Heatstroke; Coup de Soleil.) 

Definition. —A condition produced by exposure to excessive heat. 

It is one of the oldest of recognized diseases; two instances are mentioned 
in the Bible. It was long confounded with apoplexy. The Anglo-Indian 
surgeons gave admirable descriptions of it. In the United States the most 
important contributions have come from the New York Hospital and tho 
Pennsylvania Hospital; from the former, the studies of Swift and Darraeh, 
from the latter, the papers of Gerhard, George B. Wood, the elder Pepper, and 
Levick. In New Orleans, Bennett Howler studied the disease and recognized 
the difference between heat exhaust ion and sun-stroke. Two forms are recog¬ 
nized, heat exhaustion and heat-stroke. 

Heat Exhaustion. —Prolonged exposure to high temperatures, particu¬ 
larly when combined with physical exertion, is liable to be followed by extreme 
prostration, collapse, restlessness, and in severe cases by delirium. The sur¬ 
face is usually cool, the pulse small and rapid, and the temperature may be 
subnormal—as low as 95° or 96°. The individual need not necessarily !>e 
exposed to the direct rays of the sun, but the condition may come on at night 
or when working in close, confined rooms. It may also follow exposure to 
great artificial heat, as in the engine rooms of the Atlantic steamships. 

Sun-itroke or Thermic Fever. —The cases are chiefly found in persons who, 
while working very hard, are exposed to the, sun. Soldiers on the march 
with their heavy accoutrements are particularly liable to attack. In the 
larger cities of this country the cases are almost exclusively confined to work- 
Mfen who are much exposed and, at the same time, have been drinking beer 
and whisky. 

Morbid Anatomy and Pathology, —Rigor mortis occurs early. Putrefac- 
tiva. changes may come on with great rapidity. The venous engorgement is 
extreme, particularly in the cerebrum. The left ventricle is contracted 
(Wood), and the right chamber dilated. The blood is usually fluid; the 
lungs are intensely congested. Parenchymatous changes occur in the liver 
and kidneys. 

28 
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According to Wood, “heat exhaustion with lowered temperature repre¬ 
sents a sudden vaso-motor palsy, i. e., a condition in which the existing effect 
of the heat paralyzes the centre in the medulla.” On the other hand, thermic 
fever is held to be due to paralysis under the influence of the extreme external 
heat of the centre in the medulla which regulates the disposition of the bodily 
'heat. Owing to this disturbance, more heat is produced and less given off 
than normally. 

Sambron has (B. M. J., 1898, i) advanced the view that siriasis is an 
infectious disease. He argues that heat alone can not cause it, that it occurs 
in certain localities and in epidemic outbursts, and persons acclimatized have 
a relative immunity, etc. 

Symptoms.—The patient may be struck down and die within an hour 
with symptoms of heart-failure, dyspnoea, and coma. This form, sometimes 
known as the asphyxial, occurs chiefly in soldiers and is graphically described 
by Parkes. Death indeed may be almost instantaneous, the victims falling 
as if struck upon the head. The more usual form comes on during exposure, 
with pain in the head, dizziness, a feeling of oppression, and sometimes nausea 
and vomiting. Visual disturbances are common, and a patient may have col¬ 
ored vision. Diarrhoea or frequent micturition may supervene. Insensi¬ 
bility follows, which may-be transient or which deepens into a profound coma. 
The patients are usually admitted to hospital in an unconscious state, with 
the face flushed, the skin pungent, the pulse rapid and full, and the tempera¬ 
ture ranging from 107° to 110°, or even higher, as shown in the accompany¬ 
ing chart. P. A. Packard states that of the 31 cases admitted to the Penn¬ 
sylvania Hospital in the summer of 1887, in a majority of them the tempera¬ 
ture was between 110° and 111°. In one case the temperature was 112°. The 
breathing is labored and deep, sometimes stertorous. Usually there is com¬ 
plete relaxation of the muscles, but twitchings, jactitation, or very rarely con¬ 
vulsions may occur. The pupils may at first be dilated, but by the time the 
cases are admitted to hospital they are (in a majority) extremely contracted. 
Petechise may be present upon the skin. In the fatal cases the coma deepens, 
the cardiac pulsations become more rapid and feeble, the breathing becomes 
hurried and shallow and of the Cheyne-Stokes type. The fatal termination 
may occur within twenty-four or thirty-six hours. Favorable in dications are 
the ret urp of consciousness and a fall in the fever. The reco very"Tn*ffie.se 
cases may be complete. In other instances there are remarkable after-effects, 
the most constant of which is a permanent inability to bear high temperatures. 
Such patients become very uneasy when the thermometer reaches 8QZ, F. in 
the shade. Loss of the power of mental concentration and failure of memory 
are more constant and very troublesome sequelae.' Such patients are always 
worse in the hot weather. Occasionally there are convulsions, followed by 
marked mental disturbance. Dercum has described peripheral neuritis as| 
a sequence, and the patient whose chart is here given had an acute nein 
ri tia in the legs. This is a point in favor of the infectious nature of thd 
disease. 

Guitlras has called attention to a form of fever occurring in the South, 
known in Florida as “ Fl orida fever. ” in’ the Carolines as “ eoii q f t |y fav er.” 
and in tropical countries as fiivre inflammatoire. The cases last for a vari¬ 
able time, and are mistaken for malaria or typhoid; but he believes them 



SUN-STROKE. 


887 


to'-lft entirely distinct and due to a prolonged action of the high tempera- 
tui&. Be has called the condition a “ c ontinue d thermiq ^yer.” 

Jftff diagnoflis fif heat exhaustion from thermlclever is readily made, as 
the difference between the two conditions is striking. “ In snip exlpiation, 
the step ,jg jnoist, pale, and cool; the breathing is easy though hurried; the* 



Chart XIIL —Cask of Sou-stroke Treated with me Ice-bath; Recovery. 

(Rectal Temperatures.) 

pulse is small and soft; the vital forces fall into a temporary collapse; the 
senses remain entire” (Dowler); whereas in sun-stroke or heat apoplexy 1 
there is usually unconsciousness and pyrexia. 

The mode of onset, together with the circumstances under which it occurs 
and the high temperature, permits thermic fever to he readily differentiated 
from apoplexy and coma from other conditions. 

Treatment. —In heat exhaustion stimulants should be given freely, and 
if the temperature is below normal the hot bath should be used. Ammonia 
may be given if necessary. In thermic fever the indications are to reduce 
tlie temperature as rapidly as possible. This may be done by packing the 
patient in a bath with ice. Rubbing the body with ice was practised at the 
New York Hospital by Darrach in 1857, and is an excellent procedure to 
lower the temperature rapidly. Ice-water enemata may also be employed. 
At the Pennsylvania Hospital in the summer of 1887 the ice-pack was used 
with great advantage. Of 31 cases only 12 died, results probably as satis¬ 
factory is can be obtained, considering that many of the patients are almost 
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moribund when brought to hospital. They should be compared with Swift’s 
statistics, in which of 150 cases 78 died. In the cases in which the symptoms 
are those of intense asphyxia, and in which death may take place in a few’ 
minutes, free bleeding should be practised, a procedure which saved Weir 
Mitchell when a young man. For the convulsions chloroform should be given 
at once. Of other remedies, the antipyretics have been employed, and may be 
given when there is any special objection to hydrotherapy, for which, however, 
they can not be substituted. 



SECTION IV. 


CONSTITUTIONAL DISEASES. 


L ARTHRITIS DEFORMANS.- 

O Slit ^ ''***'* '•* 

Definition.—A chronic disease of the joints of doubtful etiology , 11 charac¬ 
terized by cjianges in the synovial membranes and peri-articular structures, 
and in some cases by atrophic and hypertrophic changes in the bones. 

Long believed to be intimately associated with gout and rheumatism 
(whence the names rheumatic gout and rheumatoid arthritis), this dose rela¬ 
tionship seems now very doubtful, since in a majority of the cases no history 
of either affection can be determined. By the studies of the Boston orthopedic 
Burgeons (Bradford, (loldthwaitc, and Lovett) and of Strangeways and his 
pupils at Cambridge (England) we are gradually getting a very accurate 
knowledge of the anatomical and clinical forms of this common disease. **“ 

Etiology.— Aye. —A majority of the eases are lietwecn the ages of -tlwrty 
and fifty. In A. E. Garrod’s analysis of 500 cases there were only 25 under 
twenty years of age. In my series of 170 cases studied by T. McCrae, in 
one half the onset wns before the age, of thirty years. • 

Sex. —Among Garrod’s 500 cases there were lit in women. More than 
half in my amiaa ^ere in males. In James Stewart’s report of 10 cases from 
the Royal Victoria Hospital only 20 were in females. In women its close asso¬ 
ciation with the menopause has been noted. It seems to be more frequent, too, 
in those who have had ovarian or uterine trouble or who are sterile. 

Predisposition.— In 216 cases in Garrod’s series there was a family history 
of joint troubles. About one-third of my series gave a family history of 
arthritis. Two or three children in a family may be affected. In America 
the incidence in the negro is much less than in the white. 

Rheumatism naj i Gout. —In nearly a third of Garrod’s cases there was 
a history of gout inihTTaMty; of rheumatism in only 61 cases. 

Exposure to cold, wet and dam]), errors in diet, worry and care, and local 
injuries are all spoken of as possible exciting causes. 

At present two chief views prevail as to the etiology of arthritis deformans 
-’-one that it is of nervous origin, the other that it is a chronic infection. 

The Relation op Arthbitis Deformans to Diseases of the Nervous 
System. —Various forms of arthritis may occpr with lesions of the spinal cor , 
and it has been held by ,T. K. Mitchell £dr.) that changes in the nervous 
system are the cause of the joint lesions./This does not seem to lie supported 
by recent work, which rather support s/he vie# that the disease is th e resu lt 
of a chronic infection. The rapid muscular afroJ>hy, the associated nfg|iti% 
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the pain, the increase in the reflexes, and the nutritional disturbances sxtggttt 
a change in the nervous system, but this may be secondary to an infective or 
toxic process. 

Arthritis Deformans as a Chronic Infection. —In recent yeara^his 
view has been gaining ground, although as yet positive bacteriological eviSsee 
is lacking. The infection may be with a specific organism or perhaps "With 
various ones, feannatync, Poynton and Payne, Chauffard, and others have 
obtained organisms from the joints, and suggestive results have followed the 
injection of the cultures in animals. But no constant association with any 
organism has been proved. The influence of various infections such as gon¬ 
orrhoea, influenza, etc., is important. Some writers have reported a large 
proportion of cases with a previous history of gonorrhoea, but this was given 
in only 13 per cent of my series. 

' The-aeute onset with fever,. the polyarthritis^ the presence >of enlarged 
gla&ds, And the-,frequent enlargement of the spleen are all suggestive of an 
infection. In a small number 'cardiac complications occur. The attack may 
subside, leaving more or less damage, to recur later with the same features. 

And, lastly, a consideration of the form in children described by Still 
lends weight to this view, particularly in the wide-spread enlargement of the 
lymph-glands and the swelling of the spleen. A number of the very best 
students of the disease, as Baumlor, of Freiburg, have accepted the infective 
theory of origin, which is gaining adherents, though it still lacks‘demon¬ 
stration. 

■ ""Morbid Anatomy. —The changes in the joints differ essentially from those 
of gout in the absence of deposits of urate of soda, and from chronic rheuma¬ 
tism in the existence of extensive structural alterations, particularly in the 
cartilages. We are largely indebted to the magnificent work of Adams for 
our knowledge of the anatomy of this disease. 

The usual descriptions are of the late stages of the disease when extensive 
damage has occurred. There have been few opportunities to study the early 
changes, although more frequent operations should extend our knowledge. 
The radiographs have aided much in the study of the disease. There are 
three main types: (1) With lesions principally in the synovial membranesi 
aqd peri-articular tissues, (2) with atrophic changes in the cartilage and 
bones predominating, and (3) with hypertrophy and overgrowth of bone.f The 
first and second are seen especially in the joints of the extremities, the third 
in the spine. Whether these are distinct processes or different manifestations 
of the ss-me diseaseJt is difficult to say. , The synovial membrane is usually 
t hickened , and may form large fringes and villi. ^The peri-articular .tissues 
s how infiltra tion and swelling. The enlargement is more often due to swelling 
about the joint than to bony changes.. The cartilage may become soft and 
zgalpaily be absorb ed or thinned. This seems to begin opposite the point 
||5gireatest involvement of the synovial membrane. ,,The ends of the bones 
Hiiy become smoo th and e bum ated. which is usually found in long-standing 
cases and in old persons. With this there may be marked Atrophy „oftht‘ 
shaf t of the bone. ; Proliferation of bone usually occurs at the margins of 
the joints in the form of irregular nodules—the osteophytes. On the knuckles 
these are known as Haygarth’s nodosities. These may lock the joint The 
fonnatumuol hone may also occur in the ligaments, especially in the spine, 
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may be converted into a rigid bony column. B ony anchylosis rarely 
£s in the peripheral joints, but is common in the spine. 

- There may be extensive secondary changes. Muscular atrophy is common 
m^may appear with great rapidity. Subluxation may occur, especially in 
and finder joints. The hands often show great deformity, especially 
Ufcfta. deflection. Contractures may follow and the joint become fixed in a 
flexed position. Neuritis and trophic disturbances may bo*associatcd. The 
neuritis is soinetimes due to direct extension of the inflammatory process. 
Subcutaneous fibroid nodules are occasionally met with. 

* • The radiographs of arthritis deformans are very instructive. The changes 
in the bones are .very evident. The thinning due to atrophy and the bony 
overgrowth can be readily recognized. Erosion of the cartilages is easily seen. 
In the type with predominant peri-articular changes the bones show little 
alteration. 

Symptoms. —For convenience the forms may be described as those with 
Heberden’s nodes, general progressive arthritis, the mono-articular form, the 
vertebral form, and the arthritis deformans of children. 

Hebbbdkn’s Nodes. —In this form the fingers are affected, and “little 
hard knobs” develop gradually at the sides of the distal phalanges. They 
are much more common in women than in men. They begin usually between 
the thirtieth and fortieth year. The subjects may have had digestive troubles 
or gout. Heberden, however, says “ they have no connection with gout, being 
found in persons who never had it.” In the early stage the joints may be 
swollen, tender, and slightly red, particularly when knocked. The attacks of 
pain and swelling may come on in the joints at long intervals or follow 
indiscretion in diet. The little tubercles at the sides of the dorsal surface 
of the second phalanx increase in size, and give the characteristic appearance 
to the affection. The cartilages also become soft, and the ends of the bones 
eburhated. Urate of soda is never deposited (Charcot). The condition is 
not curable; but there is this hopeful feature—the subjects of these nodosities 
rarely have involvement of the larger joints. They have been regarded, too, 
as an indication of longevity. Charcot states that in women with these nodes 
cancer seems more frequent. 

General Pbogressive Fobm. —This occurs in two varieties, acute and 
cnronic^_ The acute form may resemble, at its outset, ordinary rheumatic 
fever. There is« involvement of many joints ^ swelling, particularly of the 
synovial sheaths and bursae; not often redness; but there is .moderate fever. 
Howard describes this condition as most frequent in young women from twenty 
to thirty years of age, often in connection with recent delivery, lactation, or 
rapid child-bearing. Acute cases may occur at the menopause. It may also 
come on in children. “ These patients suffer in their general health, beoomo 
weak, pale, depressed in spirits, and lose flesh. In several cases of thjjjform 
marked intervals of improvement have occurred; the local disease has 
to progress, and tolerable comfort has been experienced perhaps until pi^P 
nancy, delivery, or lactation again determines a fresh outbreak of the disease 

T*The chronic form is by far the most common. Most of these have had at 
some time an acute attack. ‘The-joints are usually involved symmetrically. 
The first symptomsiare pain on movement and slight swelling, which may be 
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in the joint itself or in the peri-articular sheaths. In some cases the effusion 
is marked, in others slight. The local conditions vary greatly, and periods 
of improvement alternate with attacks of swelling, redness, and pain. At 
first only one or two joints are affected; usually the joints of the hands, then 
the knees and feet; gradually other articulations are involved, and in extreme 
cases every joint in the body is affected. Pain is an extremely variable symp¬ 
tom. Some cases proceed to the most extreme deformity without it; in others 
the suffering is very great, particularly at night and during exacerbations of 
the disease. There are cases in which pain of an agonizing character is an 
almost constant symptom, requiring for years the use of morphia. 

■’ Gradually the shape of the joints is greatly altered, partly by the presence 
of osteophytes, partly by the great thickening of the capsular ligaments, and 
still more by the retraction of the muscles. Tn moving the affected joint 
t. crepitation can be felt, due to the ebumation of the articular surfaces. ^Ulti¬ 
mately the joints become completely locked, not by a true bony anchylosis, it 
may be by the osteophytes which form around the articular surfaces, like ring¬ 
bone in the horse, but is more often due to adhesions and peri-articular thick¬ 
enings. The muscles about the joints undergo important changes. * Atrophy 
froni-disuse gradually supervenes, and contractures tend to flex the thigh 
upon ..the abdomen and the leg upon the thigh. There are cases with rapid 
muscular wasting, symmetrical involvement of the joints, increased reflexes, 
and trophic changes, which strongly suggest a central origin. Numbness, 
tingling, pigmentation or glossiness of the skin, and onychia may be present. 
In extreme cases the patient is completely helpless, and lies on one side with 
the legs drawn up, the arms fixed, and all the articulations of the extremities 
locked. Fortunately, it often happens in these severe general cases that the 
joints of the hand are not so much affected, and the patient may be able to 
knit or to write, though unable to walk or to use the arms. In many cases, 
after involving two or three joints, the disease becomes arrested, and no 
further development occurs. It may be limited to the wrists, or to the knees 
and wrists, or to the knees and ankles. A majority of the patients finally 
reach a quiescent stage, in which they are free from pain and enjoy excellent 
health, suffering only from the inconvenience and crippling necessarily asso¬ 
ciated with the disease. Coincident affections arc not uncommon. In the 
active stage the patients are often amemic and suffer from dyspepsia, which 
may recur at intervals. A small percentage show cardiac lesions. The pulse 
rate is frequently higher than normal. 

The partial or mono-articular form affects chiefly old persons, and is 
seen particularly in the hip, the knee, the spinal column, or shoulder. It 
is, in its anatomical features, identical with the general disease. In the 
hip and shoulder the muscles early show wasting, and in the hip the condi¬ 
tion ultimately becomes that already described as morbus coxm senilis. These 
cases seem not infrequently to follow an injury. They differ from the 
polyarticular form in occurring chiefly in men and at a later period 
of life. 

The Vertebral Form. —There is a progressive anchylosis of the verte¬ 
bra, causing rigidity-of the spine—“poker-back ”—spondylitis deformans. 
There are two varieties^Jn_one (von_£schterew), in which the disease may 
follow trauma or be hereditary, the spine alone is involved, and there arc 
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wmnounced nerve-root symptoms—pain, anaesthesia, atrophy of muscles, and 
lading degeneration in the cordon the other—Striimpcll-Marie type— 
■Pa hip and shoulder joints may be involved ( spondylosc rliizomeliqucj, and 
the<nervous symptoms are less prominent. 1 bolieve they are both forms of 
arthritis deformans, and should neither be regarded nor described as separate 
dieses. The cases are more.irequent in males than in fqpales; the onset 
gLSEJff.in, the,, upper or in the lower part of the spine. The involvement of 
the'Bpine in the lumbar region may cause sciatica. Tt may bo limited to the 
ahecki There is gradually induced complete immobility, with some kyphosis. 
The other joints may not bo affected, or the hips and shoulders may lie ancliy- 
losed. The ribs are fixed, the thorax immobile, and the breathing’abdominal. 
Pressure on the nerve-roots may cause great pain, pariesthcsia, and atrophy 
of muscles. Von Bcchterew thinks that it begins as a meningitis, leads to 
compression of the nerve-roots, loss of function of the spinal muscles, atrophy 
of the intervertebral disks, and gradually anchylosis of the spines. Seguin 
reported three children in one family with the disease. 

Abxhbitis Defobmans in Chtldhun. —Some cases resemble closelv the 
disease in adults, in others there are very striking differences. A very inter¬ 
esting variety has been differentiated by George F. Still, in which the general 
enlargement of the joints is associated with swelling of the lymph-glands and 
of the spleen. He has studied 22 cases of this character. The following are 
among the more striking peculiarities: The onset is almost always before the 
second .dentition. Girls are more frequently affected than boys. The symp¬ 
toms complained of are usually slight stiffness in one or two joints; gradually 
others become involved. The onset may be more acute with finer, or even 
with chills. The enlargement of the joints is due rather to a general thick¬ 
ening of the soft tissues than to a bony enlargement. There is no bony 
grating. The limitation of movement may be extreme, owing to the fixation 
of the joints, and there may be much muscular wasting. The enlargement 
of the lymph-glands is most striking, and may bo general; even the supra¬ 
trochlear glands may be as largo as hazel-nuts. They increase with the 
fever. The edge of the spleen can usually be felt below the costal margin. 
Sjveat.iiyg;_is often profuse and there may be amentia, but heart complica- 
tinna- are rare. The children look puny and generally show arrest of devel¬ 
opment. 

'Diagnosis. —The early stages may bo difficult to diagnose from acute rheu¬ 
matism. The! involvement of the smaller joints and the’persistence of the 
condition in a joint when once attacked are important points. In an advanced 
stage it can rarely be mistaken for either rheumatism or gout. Late cases 
Me .difficult or impossible to distinguish from chronic rheumatism. It is 
important to distinguish from the mono-articidar form the local arthritis of 
the shoulder-joint which is characterized by pain, thickening of the capsule 
sod of the ligaments,'wasting of the shoulder-girdle muscles, and sometimes 
hy neuritis. This is an affection which is quite distinct from arthritis de¬ 
formans, and is, moreover, in a majority of cases curable. 

Treatment.—Once established, the disease is rarely curable. After attack¬ 
ing two or three joints it may be arrested. Too often it is a slow, but pro¬ 
gressive, crippling of the joints, with a disability that makes the disease one 
°f the most terrible of human afflictions. 
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In the acute febrile form, usually mistaken for rheumatic fever, moderate 
doses of the salicylates should be given, and the joints require the local meas¬ 
ures mentioned in the section on acute rheumatism. 

The treatment of the ordinary form may be considered under: 

(1) Medicinal.—N o single remedy is of special value. General tfinica 
are indicated. A rsenic in full doses is helpful in some cases. The syrup of 
the iodide of iron is useful, alternating with arsenic. Potassium iodide is 
useful in the form with much periarthritis. 

(2) General, Hygiene and Diet. —The disease is one of progressive de¬ 
bility, and measures of a supporting character are indicated. Fresh air and 
careful attention to personal hygiene are most essential. The question of 
diet is of the first importance. There is one rule—let the patient eat.all 
the good food she can digest. So many persons are afflicted not only with the 
disease, but reduced by dieting, that I often find “ full diet ” the best pre¬ 
scription. One has to remember that gastro-intestinal disturbances are com¬ 
mon in the disease. 

(3) Hydrotherapy.— The Hot Springs, Bath County, Va., and the Hot 
Springs, Ark., in the United States, and those of Bath, England, sometimes 
give very good results. Many of our cases seem to have been made much 
worsa_by the treatment at Spas, largely, I believe, from over-use of baths 
and a reducing diet. Much may be effected at home by hot-air baths, hot 
baths, and compresses at night to the tender joints. 

(4) -Local Treatment. —Vigorous measures should be taken early. It 
is a disease to be fought actively at every stage, passage, carefully given, 
reduces the peri-articular infiltrations, increases the mobility of stiffened 
joints, and, most important of all, prevents the atrophy of the muscles adja¬ 
cent to the affected joints. The hot-air treatment, thoroughly carried out, 
helps many cases, and should be given a trial. Systematic exercises by the 
patients are very useful. 

And lastly, surgical measures may be needed. The thermo-cautery is most 
useful in relieving the pain and in lessening the ligamentous thickening. 
Bepeated applications are helpful along the spine in the spondylitis defor- 
ipans. The jacket is useful in the spinal cases until the acute symptoms are 
past. Goldthwaite and others have reported good results from the breaking 
up of adhesions and the use of orthopaedic appliances. 

n. CHRONIC RHEUMATISM. 

Etiology. —This affection may follow an acute or subacute attack, but 
more commonly comes on insidiously in persons who have passed the middle 
period of life. In my experience it is extremely rare as a sequence of acute 
rheumatism. It is most common among the poor, particularly washer¬ 
women, day-laborers, and those whose occupation exposes them to cold and 
damp. 

Morbid Anatomy.■VThe synovial membranes are injected, but there is usu¬ 
ally not much effusion. The capsule and ligaments of the joints are thick¬ 
ened, and the sheaths of the tendons in the neighborhood undergo similar 
alterations, so that the free play of the joint is greatly impaired. In long¬ 
standing cases the cartilages also undergo changes, and may show erosions. 
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Bten in cases with the severest symptoms, the joint may be very slightly 
altered in appearance. Important changes take place in the muscles and 
nerves adjacent to chronically inflamed joints, particularly in the mono¬ 
articular lesions of the shoulder or hip. Muscular atrophy supervenes partly 
from disuse, partly through nervous influences, cither centric or reflex (Vul- 
pian), or as a result of peripheral neuritis. In some cases yhen the joint is 
much distended the wasting may be due to pressure, either on the muscles 
themselves or on the vessels supplying them. 

Symptoms.— Stiffness and pain are the chief features of chronic rheuma¬ 
tism. The latter is very liable to exacerbations, especially during changes in 
the weather. The joints may be tender to (ho touch and a little swollen, but 
are seldom reddened. As a ride, many joints are affected; but there are 
instances in which the disease is confined to one shoulder, knee, or hip. The 
stiffness and pain are more marked after rest, and as the day advances the 
joints may, with exertion, become much more supple. The general health 
may not be seriously impaired. The disease is not immediately dangerous. 
Anchylosis may occur, and ultimately the joints may become much distorted. 
In many instances, particularly those in wliich the pain is severe, the general 
health may be seriously involved and the subjects become amende and very 
apt to suffer with neuralgia and dyspepsia. Valvular lesions, due to slow 
sclerotic changes, are not uncommon. They are associated with, not dependent 
upon, the articular disease. 

Prognosis. —The prognosis is not favorable, as a majority of the cases 
resist all methods of treatment. It is, however, a disease which persists indefi¬ 
nitely, and does not necessarily shorten life. 

Treatment. —Internal remedies are of little service. It is important to 
maintain the digestive functions and to keep the general health at a high 
standard. Potassium iodide, sarsaparilla, and guaiacum are sometimes bene¬ 
ficial. The salicylates are useless. 

Local treatment is very beneficial. “ Firing ” with the Paquelin cautery 
relieves the pain, and it is perhaps the best form of counter-irritation. Mas¬ 
sage, with passive motion, helps to reduce swelling, and prevents anchylosis. 
It is particularly useful in cases which are associated with atrophy of the 
muscles. Electricity is not of much benefit. Climatic treatment is very 
advantageous. Many cases are greatly helped by prolonged residence in 
southern Europe or Southern California or by spending the winters in Egypt. 
Rich patients should always winter in the South, and in this way avoid the 
cold, damp weather. 

Hydrotherapeutic measures arc specially beneficial. Great relief is afforded 
hy wrapping the affected joints in cold cloths, covered with a thin layer of 
blanket, and protected with oiled silk. The Turkish bath is useful, but the 
full benefit of this treatment is rarely seen except at bathing establishments. 
The hot alkaline waters are particularly useful, and a residence at Bath, 
England, the Hot Springs of Virginia, Arkansas, or Santa Rosalia, Mexico, 
or at Banff, in the Rocky Mountains, on the Canadian Pacific Railway, will 
sometimes cure even obstinate cases. 
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UL MUSCULAR RHEUMATISM (Myalgia).- 

Definition. —A painful affection of (he voluntary muscles and of thft.fa8ci.-c 
and periosteum to which they are attached. The affection has received various 
names, according to its seat, as torticollis, lumbago, pleurodynia, etc.. 

Etiology. —The attacks follow cold and exposure. It is by no means 
certain that the muscular tissues are the seat of the disease. Many writers ■ 
claim, perhaps correctly, that it is a neuralgia of the sensory nerves of the" 
muscles. Until our knowledge is more accurate, however, it may be com, 
sidered under the rheumatic affections. ' 

It is most commonly met with in men, particularly those exposed to cold 
and whose occupations artf laborious. It is apt to follow exposure to a draught 
of air, as from an open window in a railway carriage. A sudden chilling 
after heavy exertion may also bring on an attack of lumbago. Persons of a 
rheumatic or gouty habit are certainly more prone to this affection. One 
attack renders an individual more liable to another. It is usually aeute, but 
may become sub&cute or even chronic. 

Symptoms. —The affection is entirely local. The constitutional disturb¬ 
ance is slight, and, even in severe cases, there may be no fever. Eain is a 
prominent symptom. It may be constant, or may occur only when the muscles 
are drawn into certain positions. It may be a dull ache, like the pain of a 
bruise, or sharp, severe, and cramp-like. It is often sufficiently intense to 
cause the patient to cry out. Pressure on the affected part usually gives 
relief. As a rule, myalgia is a transient affection, lasting from a few hours 
to a few days. Occasionally it is prolonged for several weeks. It is very 
apt to recur. 

The following are the principal varieties: 

(1) Lumbago, one of the most common and painful forms, affects the 
muscles of the loins and their tendinous attachments. It occurs chiefly in 
workingmen. It comes on suddenly, and in very severe cases completely 
incapacitates the patient, who may be unable to turn in bed or to rise from 
the sitting posture. 

(2) Srirr neck or toeticollts affects the muscles of the antero-lateral 
region of the neck. It is very common, and occurs most frequently in the 
young. The patient holds the head in a peculiar manner, and rotates the whole 
body in attempting to turn it. Usually the attack is confined to one side. 
The muscles at the back of the neck may also be affected. 

(3) Pleueodynia involves the intercostal muscles on one side, and in 
some instances the pectorals and serratus magnus. This is, perhaps, the most 
painful form of the disease, as the chest can not be at rest. It is more common 
04 _ the left than on the right side. A deep breath, or coughing, causes very 
intense pain, and the respiratory movements are restricted on the affected 
side. There may be pain on pressure, sometimes over a very limited area. 
It may be difficult to distinguish from intercostal neuralgia, in which affec¬ 
tion, however, the pain is usually more circumscribed and paroxysmal, and 
there are tender points along the course of the nerves. It is sometimes mis¬ 
taken for pleurisy, but careful physical examination readily distinguishes 
between the two affections. 
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(4) Among other forms which may be mentioned are cushialodynta 
affectingihemuscles of the head; scapulodynia, omqdynia, and dojibodynia’ 
affecting the muscles about the shoulder and upper part of the back' Myal¬ 
gia may also occur in the abdominal muscles and in the muscles of the 
extremities. 

Treatment, ggst of the affected muscles is of the first importance. Strap¬ 
ping th e side will sometimes completely relievo pleurodynia. No belief is 
More wide-spread among the public than in the efficacy of porous plasters for 
'muscular pains of all sorts, particularly those about the trunk. If the pain 
**is severe and agonizing, a hypodermic of morphia gives immediate relief. 
For_ lumbago acupuncture is, in acute cases, the most efficient treatment. 
.Needles of from three to four inches in length (ordinary bonnet-needles, 
sterilized, will do) are thrust into the lumbar muscles at the seat of the pain, 
and withdrawn after five or ten minutes. Tn many instances the relief is 
immediate, and I can corroborate fully the statements of Singer, who taught 
me this practice, as to its extraordinary and prompt efficacy in many in¬ 
stances. The constant current is sometimes very beneficial, in many forms 
of myalgia the thermo-cautery gives great relief. In obstinate cases blisters 
may.be tried. Hot fomentations are soothing, and at the outset a Turkish 
bathjcaay cut short the attack. In chronic cases potassium iodide may bo 
used, and both guaiacum and sulphur liave boon strongly recommended. Per¬ 
sons subject to this affection should bo warmly clothed, and avoid, if possible, 
exposure to cold and damp. In gouty persons the diet should be restricted 
and the alkaline mineral waters taken freely. Large doses of nux vomica 
are sometimes beneficial. 

IV. GOUT (Podagra). 

Definition. —A nutritional disorder, one factor of which is an excess of 
uric acid in the circulating blood, characterized clinically by attacks of acute 
arthritis, by the gradual deposition of sodium biurate in and about the joints, 
and by the occurrence of irregular constitutional symptoms. 

Etiology. —The precise nature of the disturbance in metabolism is not 
known. There is probably defective oxidation of the foodstuffs, combined 
with imperfect elimination of the waste products of the body. 

(1) Predisposing Etiological P actors. —Hereditary Influences. —Sta¬ 
tistics show that in from 50 to 60 per cent of all cases the disease existed in 
the parents or grandparents. The transmission is su pposed .tohc-mors marked 
fron uthe rpale side, Cases with a strong hereditary taint have been known 
to occur before puberty. The disease has been seen even in infants at the 
breast. Males are more (Subject to the disease than females. It rarely is seen 
before the thirtieth year, and in a large majority of the cases the first mani¬ 
festations appear before the age of fifty. 

Alcohol is the most potent factor in the etiology of the disease, ber- 
uiented liquors favor its occurrence much more than distilled spirits, and it 
prevails most extensively in countries like England and Germany, which con¬ 
sume the most beer and ale. The lighter beers used in this country are much 
W liable to produce gout than the heavier English and Scotch ales. Many 
•uses occur in bartenders and brewery men. 
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Food plays a role equal in importance to that of alcohol. Quistting 
without active bodily exercise is regarded as a very special predisposing cause. 
A form of gouty dyspepsia has been described. A robust and active digestion 
is, however, often met in gouty persons. Gout is by no means confined to 
the rich. In England the combination of poor food, defective, hygiene, And 
an excessive consumption of malt liquors makes the “poor man's gout * 3 
common affection. ' ~~ , . 

Load. —Garrod has shown that workers in lead are specially prone to gout. 
In 3Q per ce nt of the hospital cases the patients had been painters or workers 
in lead.~’fhe association is probably to be sought in the production by this 
poison of arterio-sclerosis and chronic nephritis. In the United States, 
chronic lead-poisoning is frequently associated with arterio-sclerosis and con¬ 
tracted kidneys, but lead-gout is comparatively rare. Gouty deposits are, 
however, to be found in the big-toe joint and in the kidneys in cases of 
chrenie plumbism. 

The colored race does not escape. Of 59 cases of gout admitted to the 
medical wards of the Johns Hopkins Hospital up to April 1, 1905, 3 were 
in negroes. In two the,diagnosis was confirmed at autopsy and in th e thi rd 
by-the presence of tophi in the ears. Only 2 of the 59 were females. 

(2) Exciting Causes. —Worry or a sudden mental shock may bring on 
an attack within ten or twelve hours. In susceptible persons a slj^hf' injury 
or an accident of any sort or a surgical operation may be followed by an acute 
arthritis. 

(3) Metabolic Causes. —The nature of gout is unknown. That there 
is faulty metabolism, associated in some very special way with the chemistry 
of uric acid, we know, but nothing more. The remainder is theory, awaiting 
refutation or confirmation. Notwithstanding attempts to minimize the im¬ 
portance of uric acid as a factor, until more convincing evidence to the con¬ 
trary is advanced we must adhere to the uric acid theory. The conditions 
of life favorable to the development of gout are present in too many of us 
after the middle period of life—more fuel in the form of meat and drink 

*Whan the machine needs—the condition which Francis Hare describes as hyper- 
pyrsemia. G. B. Balfour puts it well when he says: “ The gouty diathesis is 
only a comprehensive term for all those changes in the character and com¬ 
position of the blood induced by the evils of civilization—deficient bxercise 
and .excess, of nutriment. . . . Gout, on .the other hand, is the name given 
to all .those modifications of our metabolism caused by the gouty diathesis, 
as well as to all the symptoms to which those modifications give rise.” 

The views regarding uric acid and its relation to gout are very numerous. 

Altfypugh we are still ignorant of the actual seat of formation of uric acid, 
yet its source has been pretty accurately determined. It constitutes one of the 
“ putin ” bodies of Fischer, the xanthin or nuclein bases comprising the re¬ 
mainder. All are closely related chemically. Horbaczewski and others have 
demonstrated that uric acid is largely, if not entirely, derived from nuclein 
resulting from nuclear disintegration. According to Burian and Schur, the 
uric add formed in the system is from two sources. The “ endogenous ” uric 
add is deriv o d -from the nucleins of the body, while the “ exogenous ” uric acid 
is fawned from the nucleins of the ingested Jood. The uric acid derived from 
the intake of exogenous oxypurins (nudeo-proteids) constitutes from 40 to 
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60 per cent of the total purin content of the body. We do not know in what 
f orm n rio add exists in the circulating blood. It is not as uric acid itself.- 
Bence J.O&SI.IUUL-Bsbfirtfl held that it occurs as a very soluble quadriurato 
consisting of a molecule of uric acid in loose combination with an,acid urate 
molecule. ^jHahy think that such a compound is not capable’ of existing in 
a medium with a composition such as the blood hasA Minkmipki plains that 
it exists normally in the blood in organic combination with nuclcotin-phos- 
' phoric acidJbQgrrod was the first to point out that there was an excess of 
■ arip_MtisL® the blood. This is about the only feature of the disease on which 
mhere seems general agreement. Magnus-Levy made 34 analyses in 17 cases 
*«f gout and found the uric acid in the blood to range between 0.021 and 0.10 
grams in ljOOO cc. It has not been definitely established that the amount is 
increased during the acute attack. Of the three* possible causes for this ■ 
increase—increased formation, diminished destruction or oxidation, and di¬ 
minished excretion—the balance of evidence favors the latter. Sehmoll found 
that there is a nitrogen retention in gout, which supports this view. Min¬ 
kowski and His believe that in gouty individuals the uric acid circulates 
in the blood in a different organic combination than in the blood of 
healthy persons, and that consequently the kidneys are functionally in¬ 
capable of eliminating it as in normal conditions. The studies of the 
alkalinity of the blood, even witli the most modern methods, are very conflict¬ 
ing. Magnus-Levy’s investigations seem to show that there is no constant 
diminution in the alkalinity of the blood in gout, also that there is no greater 
diminution in the alkalinity during the acute attacks than in the intervals. 
The methods of determining the alkalinity of the blood are notoriously inac¬ 
curate. It has been held that the uric acid excess in the blood is due to 


deficient alkalinity, thus preventing solubility and easy excretion of the uric 
acid. There is now no evidence to support this view. The recent electro¬ 
potential measurements of Fakkas, Fraenkel, and Hoeber seem to show that 
the reaction of the blood normally is neutral and not alkaline. 

The excretion of uric acid by a healthy individual on an average mixed 
diet ranges normally between 0.4 and 1.0 gramme daily. Hammarsten gives ^ 
the average as 0.7 gramme. Of the total purin or alloxuric bodies of the urine, 
nine-tenths exist as uric acid and one-tenth as the purin or xanthin bases. 
Quantitative determinations show that the excretion of uric acid in gout is 
usually far below the lower limit for normal in the intervals between attacks, 
particularly just before an acute exacerbation. With the onset of an acute 
attack the excretion gradually increases until in three or four days the amount 
of uric acid may reach or occasionally exceed the upper limit for normal. 

The cause of this increase is not clear. Quantitative determinations of uric 
acid in the blood show no constant increase in the uric acid during the acute 
attacks, nor has there been found any constant variation in the chemical reac¬ 
tion of the blood at this time. 

Qarro d holds that with lessened alkalinity of the blood there is an increase 
in the uric acid, due chiefly to diminished elimination. He attributes the 
deposition of the sodium urate to the diminished alkalinity of the plasma, 
which is unable to hold it in solution. In an acute paroxysm there is an 
•cumulation of the urates in the blood, and the inflammation is causes 
by their sudden deposit in crystalline form about the joint. 
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Haig thinks that there is no increased formation of uric acia in gpujsyoutj 
that the blood is less alkaline than normal, and less able to hold thei^rio 
acid or its salts in solution. ' ‘ 

According to Sir William Roberts, owing to deficient eliminatifjju iha 
soluble quadriurate accumulates in the blood. This quadriurate, circqltttiog 
in a medium rich in sodium carbonate, takes on an additional atom sji , the 
base and becomes converted into the insoluble biurate, which becomee qepos- 
ited in the tissues, particularly about the joints. ' 

Ebstein thinks that the first change is a nutritive tissue disturbance,'which 
pleads to necrosis, and in the necrotic areas the urates are deposited—<► view 
which has been modified by von Noorden, who holds that a special ferment 
.leads to the tissue change, to which the deposit of the urates is secondary. 
Ebstein designates these as “ primary joint-gout ” cases. Most cases belong 
to this group. He also describes what he terms “primary kidney-gout” 
cases. Owing to primary disease of the kidneys the uric acid is not properly 
eliminated and secondary joint manifestations ensue. These cases are rare, 
and he states that they must not be confused witli the secondary nephritis. 

Cullen held that gout was primarily an affection of the nervous system. 
On this nervous theory of gout there is a basic, arthritic stock—a diathetic 
habit, of which gout and rheumatism are two distinct branches. The gouty 
diathesis is expressed in (a) a neurosis of the nerve-centres, which may be 
inherited or acquired; and (6) “a peculiar incapacity for normal elaboration 
within the whole body, not merely in the liver or in one or two organs, of 
food, whereby uric acid is formed at times in excess, or is incapable of being 
duly transformed into more soluble and less noxious products” (Duckworth). 
The explosive neuroses and the influence of depressing circumstances, physical 
or mental, point strongly to the part played by the nervous system in the 
disease. For a full discussion of the various theories and an elaborate consid¬ 
eration of the clinical chemistry of the subject the reader is referred to von 
N oordcn’s Treatise on Diseases of Metabolism (English edition) and to 
Futcher’s article in my System of Medicine. 

Morbid Anatomy.— The blood is stated to have an excess of uric acid. It 
may be obtained from the blood-serum by the method known as GnrrojJ’s 
uric-acid thread experiment, or from the serum obtained from a blister. 'To 
5 ij of serum add iq, v-vj of acetic acid in a watch-glass. A thread immersed 
in this may show in a few hours an incrustation of uric acid.' The experi¬ 
ment is rarely successful even in cases of manifest gout. This excess, also, 
is not peculiar to gout, but oceurs in leukaemia and chlorosis. 

The “ perinuclear basophilic granules ” about the nuclei of the leucocytes, 
described by Neusser in 1894 and regarded by him as practically pathogno¬ 
monic of gout or a gouty diathesis, were subsequently shown to be artifacts 
produced during the process of staining. The red cells in the “lead-gout 
cases may show basophilic granular staining. 

Tha important changes are in the articular tissues. The first joint of the 
great--toe-ismosLirequently involved; then the ankles, lames, and the small 
joints of the-hands and wrists. The deposits may be in all the joints of the 
lower-limbs and absent from those of the upper limbs (Norman Moore). If 
death takes place during an acute paroxysm, there are signs of inflammation 
byperse mia, aw nin g of the ligamentous tissues, and of effusion into the joint- 
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iPfa^pmary .change, according to Ebstein, is a local necrosis, due to the 
*' of an excess of urates in the blood. This is seen in the cartilage 

articular tissues in which the nutritional currents are slow. His 
hoist hold that the deposition of the urates is primary, and that 
necrosis takes place as a result of this deposit. In these areas of 
in necrosis the reaction is always acid and the neutral urates are 
deposited in crystalline form, as insoluble acid urate. The articular cartilages 
ar^ first involved. The gouty deposit may bo uniform, or in small areas. 
Though it looks superficial, the deposit is invariably interstitial and cov- 
thin lamina of cartilage. The deposit is thickest at the part most 
distant from - the circulation. The ligaments and fibro-cartilago ultimately 
become involved and are infiltrated with biurate deposits, the so-called chalk- 
stoneSjjji-tophi. These are usually covered by skin; but in some cases, par¬ 
ticularly in the metaearpo-phalangeal articulations, this ulcerates and the 
chalk-stones appear externally. The synovial fluid may also contain crystals. 
In very long-standing cases, owing to an excessive deposit, the joint becomes 
immobile. The marginal outgrowths in gouty arthritis are true exostoses 
(Wynne). The cartilage of the ear may contain tophi, which are seen as 
whitish nodules at the margin of the helix. The cartilages of the nose, 
eyelids, and larynx are less frequently affected. Somewhat analogous to 
these tophi in man arc the deposits characterizing the “ truanin gout” of 
hogs. Under certain conditions in pigs one sees in the muscles, liga¬ 
ments. and' articular tissues small whitish deposits which are made up of 
guanin. These arc frequently seen in the Smitlificld and Westphalian 
hams. 

Of changes in the internal organs, those in the renal and viscular systems 
are the most important. The kidney changes believed to be characteristic 
of gout are: (a) A deposit of urates chiefly in the region of the papill®. 
This, however, is l ess comm on than is usually supposed. Norman Moore 
fotthd it in only 12*oun>T80 cases. The apices of the pyramids show lines 
of whitish deposit. On microscopical examination the material is seen to be 
largely in. the intertubular tissue. In some instances, however, the deposit 
seems to be both in the tissue and in the tubules. Ebstein has described and 
figured areas of necrosis in both cortex and medulla, in the interior of which 
were crystalline deposits of urate of soda. The presence of these uratic con¬ 
cretions at the apices of the pyramids is not a positive indication of gout. 
(6) An interstitial nephritis, either the ordinary “contracted kidney ’ or the 
arterio-sclerotic form, neither of which is in any way distinctive. It is not 
possible to say in a given case that the condition has been due to gout unless 
marked evidences of the disease coexist. 

The metatarso-phalangeal joint of the big toe should be carefully exam¬ 
ined, as it may show typical lesions of gout without any outward o 'on o 
arthritis. , ,. , 

Arterio-sclerosis is a very constant lesion. With it the hear , par icu ar y 
the left ventricle, is found 'hypertrophied. According to some authors, con¬ 
cretions of urate of soda may occur on the valves. Myocarditis is a frequent 

occurrence in chronic cases. ._. - • 

Changes in the respiratory system are rare. Deposits have been found m 
the vocatoords, and uric-acid crystals have been met m the sputa of a gouty 

87 
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patient (J. W. Moore). Emphysema is a very constant* condition in old 
cases. 

Symptoms. —Gout is usually divided into acute, chronic, and irregular 
forms. 

Gout. —Premonitory symptoms are common—twinges of pain in 
the small joints of the hands or feet, nocturnal restlessness, irritability of 



Chart XIV. —Showino Uric Acid and Phosphoric Aoid Output m Cass op Acutr Gout. 

temper, and dyspepsia. The urine is acid, scanty, and high-colored. It de¬ 
posits urates on cooling, and there may be, according to Garrod, transient 
albuminuria. There may be traces of sugar (gouty glycosuria). Before an 
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arcacR we output of uric acid is low and is also diminished in the early part 
of the'|>aroxysm.' The relation of uric and phosphoric acids to the acute 
attacks is well represented in Chart XIV, prepared by Futcher. Both were 
extremely low in the intervals, but reached within normal limits shortly after 
the on^et of the acute symptoms. The phosphoric acid and uric acid show 
almost parallel curves. The patient was on a very light feed diet at the 
time the determinations were made. Bain holds that the phosphoric acid 
>excretion varies directly with that of the uric acid. Watson claims that there 
is no relationship between the two. In some instances the throat is sore, and 
there may be asthmatic symptoms. The attack sets in usually in the early 
morning hours. The patient is aroused by a severe pain in the metatarso¬ 
phalangeal articulation of the big toe, and more commonly on the right than 
on the left side. The pain is agonizing, and. as Sydenham says, “ insinuates 
itself with the most exquisite cruelty among the numerous small bones of the 
tarsus and metatarsus, in the ligaments of which it is lurking.” The joint 
swells rapidly, and becomes hot, tense, and shiny. The sensitiveness is ex¬ 
treme, and the pain makes the patient feel as if the joint were being pressed 
in a vise. There is fever, and the temperature may rise to 102° or 103°. 
Toward morning the severity of the symptoms subsides, and, although the 
joint remains swollen, the day may be passed in comparative comfort. The 
symptoms recur the next night, and the fit. as it is called, usually lasts Jar 
from five by eight days, the severity of the symptoms gradually abating. There 
is usually a moderate leucocytosis during the acute manifestations. Occasion¬ 
ally other joints are involved, particularly the big toe of the opposite foot. 
The inflammation however intense, neygr goes on to suppuration. With the 
subsidence of the swelling the skin desquamates. After the attack the general 
health may be much improved. As Arctreus remarks, a person in the interval 
has won the race at the Olympian games. Recurrences are frequent. Some 
patients have three or four attacks in a year; others sutler at longer intervals. 

’ The term retrocedent or suppressed gout is applied to serious internal 
symptoms, coincident with a rapid disappearance or improvement of the local 
signs. Very remarkable manifestations may occur under these circumstances. 
Vise patient may have/ severe gastro-intestinal symptoms—pain, vomiting, diar¬ 
rhoea, and great depression—and death may occur during such an attack.} Or 
there may be cardiac manifestations—dyspnoea, pain, and irregular- action 
of the heart. In some instances in which the gout is said to attack the heart, 
sn acute pericarditis proves fatabi>So, too, there may be marked cerebral 
manifestations—delirium or coma, and even apoplexy—but in a majority of 
these instances the symptoms are, in all probability, uremic. 

Gout in America .—While not so common as in England and Germany, 
the disease is by no means infrequent, and is perhaps on the increase. It is 
only one-third less frequent at the Johns Hopkins Hospital than at Saint 
Bartholomew’s Hospital. It is more common among the lower classes, who 
drink beer, than among the well-to-do, who have become of late much more 
temperate. Among about 18.000 cases in my wards there were 59 cases of 
gout. All were whites but three, and all males but two (Futcher). 

CHn<i m(] fl«n»r—With increased frequency in the attacks, the articular 
symptomd’perwstTor a longer time, and gradually many joints become affected. 
®ejtp8itaf=of urates take place, at first in the articular cartilages and then in 
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the ligaments and capsular tissues; so that in the course of years the joints 
' become swollen, irregular, and deformed. The feet are usually first affected, 
then the hands. In severe cases there may be extensive concretions about the 
elbows and knees and along the tendons and in the burs®. The to ph i appear 
in the ears. Finally, a unique clinical picture is produced which can not be 
mistaken for that of any other affection. The skin over the tophi may rupture 
or ulcerate, and about the knuckles the chalk-stones may be freely exposed. 
Patients with chronic gout are usually dyspeptic, often of a sallow complexion, 
and show signs of arterio-sclerosis. The pulse tension is increased, the vessels 
are stiff, and the left ventricle is hypertrophied. The urine is increased in 
amount, is of low specific gravity, and usually contains a slight amount of 
albumin, with a few hyaline casts. Severe cramps involving the calf, abdom¬ 
inal, and thoracic muscles may occur. Intercurrent attacks of - acute poly¬ 
arthritis may develop, in which the joints become inflamed, and the tempora- 
• ture ranges from 101° to 103°. There may be pain, redness, and swelling of 
several joints without fever. Uraemia, pleurisy, pericarditis, peritonitis, and 
meningitis are common terminal affections. The victim of gout may show 
, remarkable mental and even bodily vigor. Certain of the most distinguished 
members of our profession have been terrible sufferers from this disease, 
notably the elder Scaliger, Jerome Cardan, and Sydenham, whose statement 
that “ more wise men than fools are victims of the affection ” still holds 
good. 

jjqpsom.An Gout.—T his is a motley, ill-defined group of symptoms, mani¬ 
festations of a condition of disordered nutrition, to which the terms guutij 
diathesis or lithcemic state have been given. Cases are seen in members of 
gouty families, who may never themselves have suffered from the acute dis¬ 
ease, and in persons who have lived not wisely but too well, who have eaten 
and drunk largely, lived sedentary lives, and yet have been fortunate enough 
to escape an acute attack. It is interesting to note the various manifestations 
of the disease in a family with marked hereditary disposition. The daughters 
often escape, while one son may have gouty attacks of groat severity, even 
though he lives a temperate life and tries in every way to avoid the conditions 
favoring the disorder. Another son has, perhaps, only the irregular mani¬ 
festations and never the acute articular affection. While the irregular features 
are perhaps more often met with in the hereditary affection, they are by no 
, means infrequent in persons who appear to have acquired the disease. The 
tendency in some families is to call every affection gouty. Even infantile 
complaints, such as scald-head, naso-pharyngeal vegetations, and enuresis, are 
often regarded, without sufficient grounds, I believe, as evidences of the family 
ailment. Among the commonest manifestations of irregular gout are the 
following: 

(a) Cutaneous Eruptions .—Garrod and others have called special atten¬ 
tion to the frequent association of eczema with the gouty habit. The French 
in particular insist upon the special liability of gouty persons to skin affec¬ 
tions, the arthritides, as they call them. 

(b) Qastro-intestinal Disorders .—Attacks of what is termed bili on sm^ 1 
in,which>the tongue is furred, the breath foul, the bowels constipated, and 
the actiQji of,the liver torpid, are not uncommon in gouty persons. ‘ A goaty 
tw.rotit& is described. 
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(c) Ggi^tmadar Symptoms.— With the lithremia, arterio-sclerosis is 
frequently associated. The blood teuton is persistently high, the vessel walls 
become stiff, and cardiac and renal changes gradually occur. In this condition 
the manifestations may bo renal, as when the albuminuria becomes more 
marked, or dropsical symptoms supervene. The manifestations may be car¬ 
diac, when the hypertrophy of the left ventricle fails and there,arc palpitation, 
irregular action, and ultimately a condition of asystole. Or, finally, the mani¬ 
festations may be vascular, and thrombosis of the coronary arteries may cause 
sudden death. Aneurism may occur and prove fatal, or, as most frequently 
happens, a blood-vessel gives way in the brain, and the patient dies of apo¬ 
plexy. It makes hut little difference whether we regard this condition as 
primarily an ajterio-selcrosis, or as a gouty nephritis; the point to be remem¬ 
bered is that the nutritional disorder with which an excess of uric acid is 
associated induces in time increased tension, arterio-sclerosis, chronic inter¬ 
stitial JUiphritis, and changes iu the myocardium. Pericarditis is not an 
infrequent tenninal complication of gout. Phlebitis occasionally occurs. 

(d) Nervous Manifestations. —Headache and megrim attacks are not in¬ 
frequent. Haig attributes them to ail excess of uric acid. Neuralgias are not 
uncommon; sciatica and paresthesias may develop. A common gouty mani¬ 
festation, upon which Duckworth has hud stress, is the occurrence of hot or 
itching feet at night. Plutarch mentions that Strabo called this symptom 
“ the lisping of the gout.” Cramps in the legs may also be very troublesome. 
Hutchinson has called attention to hot and itching eyeballs as a frequent sign 
of masked gout. Associated or alternating with this symptom there may lie 
attacks of episcleral congestion. Apoplexy is a common termination of gout. 
Meningitis may occur, usually basilar. 

(7) Urinary Disorders. —The uriuc is highly acid and high-colored, and 
may deposit on standing crystals of uric acid. Transient and temporary 
increase in this ingredient can not be regarded as serious. In many cases of 
chronic gout the amount may be diminished, and increased only at certain 
periods, forming the so-called uric-acid showers. The chart on page '402 
illustrates this very well. A sediment of uric acid m a urine does not 
necessarily mean an excess. It is often dependent on the inability of the 
urine to hold it in solution. Sugar is found in te r m i ttently -ia- the urine of 
gouty persons-— gouty glycosuria . II may pass into true diabetes, but is usually 
very amenable to treatment. O^aluria may also be preseut. Gouty persons 
are specially prone to calculi, Jerome Cardan to the contrary, who reckoned 
freedom from stone among the chief of the dona podagra. Minute quantities 
of albumin are very common in persons of gouty dyserasia, and, when the 
renal changes are well established, tube-casts. Urethritis, with a purulent 
discharge, may arise, so it is stated, usually at the end of an attack. It may 
occur spontaneously, or follow a pure connection. 

(/) Pulmonary Disorders.— There are no characteristic changes, but, as 
Greenhow has pointed out, chronic bronchitis occurs with great frequency in 

■persons of <a gouty habit. , __ 

( g ) Of oyo affections, iritis, glaucoma, haemorrhage retinitis, and sup- 
purativemanouhthalniitis have been described. 

Diagnolii.—Recurring attacks of arthritis, limited to the big toe and to 
tt>e tapsus, occurring in a member of a gouty family, or in a man w o 
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lived too well, leave no question as to the nature of the trouble. There are 
many cases of gout, however, in which the feet do not suffer most severely,! 

"''After an attack or two in one toe, other joints may be affected, and it'-is* 
just in such cases of polyarthritis that the difficulty in diagnosis is apt to’ 
arise. We have had of late years several cases admitted for the third or fourth 
time with involyement of three or more of the larger joints. The presence 
of tophi has settled the nature of a trouble which in the previous attacks W 
been regarded as rheumatic. The following are suggestive points in such 
cases: (1) The patient’s habits and occupation. In the United States the 
brewery men and barkeepers are often affected. (2) The presence of tophi. 
The ears should always be inspected in a case of polyarthritis. The diagnosis 
may rest with a small tophus. The student should learn to recognize on the 
ear margin, Woolner’s tip, fibroid nodules, and small sebaceous tumors. The 
last are easily recognized microscopically. The needle-shaped sodium biurate 
crystals are distinctive of the tophi. (3) The condition of the urine. As 
shown in Chart XIV, the uric-acid output is usually very low during the inter¬ 
vals of the paroxysm. At the height of the attack the elimination, as a rule, 
is greatly increased. The ratio of the uric acid to the urea excretion is dis¬ 
turbed in gouty cases, and may fall as low as 1 to 100 or 1 to 150. (4) The 
gauty.polyarthritis may be afebrile. A patient with three or four joints red. 
swollen, and painful in acute rheumatism has fever, and, while pyrexia may 
be present and often is in gout, its absence is, I think, a valuable diagnostic 
sign. Many cases go a-begging for a diagnosis. A careful study of the 
patient’s habits as to beer drinking, of the location of the initial arthritic 
attacks, and the examination for tophi in the cars will prevent many cases 
being mistaken for rheumatism or arthritis deformans. 

Treatment.— Hygienic. —Individuals who have inherited a tendency to 
gout, or who have shown any manifestations of it, should live temperately, 
abstain from alcohol, and eat moderately. An open-air life, with plenty of 
exercise and regular hours, docs much to counteract an inborn tendency to 
the disease. The skin should be kept active: if the patient is robust, by the 
morning cold bath with friction after it; but if he is weak or debilitated the 
evening warm bath should be substituted. An occasional Turkish, bath with 
active shampooing is very advantageous. The patient should dress warmly, 
avoid rapid alterations in temperature, and be careful not to have the skin 
suddenly chilled. 

Die tetic. —With few exceptions, persons over forty eat too much, and 
the first injunction to a gouty person is to keep his appetite within reasonable 
bounds, to eat at stated hours, and to take plenty of time at his meals. In 
the matter of food, quantity is a factor of more importance than quality with 
many gouty persons. As Sir William Roberts well says, “ Nowhere perhaps 
is it more necessary than in gout to consider the man as well as the ailment, 
and very often more the man than the ailment.” 

Veiy remarkable differences of opinion exist as to the most suitable diet 
in this disease, some urging warmly a vegetable diet, others allowing a very 
liberal amount of meat. On the one hand, the author just quoted says: “ The 
most trustworthy experiments indicate that starch, and sugar-have net 
thaieaat direct influence on the production of uric acid; but as the free con¬ 
sumption of these articles naturally operates to restrict 'the intake of the 
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oous food, their use has indirectly the effect of diminishing the aver- 
lucEomof uric acid.” On the other hand, W. II. Draper says: “The 
sion of azotized food is more complete with a minimum of carbohydrates 

J ft is with an excess of them; in other words, one of the best means of 
Ing the accumulation of litliie acid in the blood is to diminish the carbo- 
hygctojathetthandhe azotized foods.” The weight, of opinion leans tn.the 
nr" fl modified nitrnyrnnnr dirt, without excess in starchy BHd saocliarine 
a rticles of food. Animal foods rich in nuclear material, such as sweetbreads, 
Jijfil, kidneys, and brain, should be avoided. Beef extracts are in jurio us, owing 
to their richness in extractives belonging to the xanthin group. Milk and eggs 
are particularly useful, owing to their not containing any nuclein. Fresh 
vegetables and fruits may be used fr eely...hu t, among th e latter strawberries 
"n't Kauanaa should be avoided. 

Ebstein urges strongly the use of fat in the form of good fresh butter, 
from to 34 ounces in the day. lie says tfiat stout gouty subjects not only 
do not increase in weight with plenty of fat in the food, but that they actually 
bicdSeThin and the general condition improves very much. Hot bread of 
airiorts'and the various articles of food prepared from Indian corn should, 
as a rule, be avoided. Roberts advises gouty’ patients to restrict as far as 
practicable the use of common salt with their meals, since the sodium biurate 
very readily crystallizes out in tissues with a high percentage of sodium salts. 

In this matter of diet each individual case must receive separate con¬ 
sideration. 

There are very few conditions in the gouty in which stimulants of any 
sort are required. Whenever indicated, whisky will be found perhaps the 
most serviceable. While all are injurious to these patients, some are much 
more so than others, particularly malted liquors, champagne, port, and a very 
large proportion of all the light wines. 

■ Minebal Watebs.—A ll forms may be said to be beneficial in gout, as the 
.main element is the water, and the ingredients are usually indifferent. Much 
O^the humbuggery in the profession still lingers about mineral waters, more 
lArticularly about the so-called litliia waters. 

' The question of the utility of alkalies in the treatment of gout is closely 
connected with this subject of mineral waters. This deep-rooted belief in the 
profession was rudelv shaken a few years ago by Sir William Roberts, who 
claims to have shown conclusively that alkalescence as such has no influence 
whatever on the sodium biurate. The sodium salts are believed by this author 
to he particularly harmful, but, in spite of all the theoretical denunciation 
of the use of the" sodium salts in gout, the gouty from all parts of the world 
flock to those very Continental springs in which these salts are most predomi¬ 
nant. Bain urges the use of potassium salts. 

Of the mineral springs best suited for the gouty may be mentioned,jn the 
United Stet^tK^f Saratoga. Bqflfp*d, and the Wlute Sutphur; Bart 
anjLBaih, in EnglaiT^TTiTFrance. Aix-lcs-Bains and CoutrexSville, and in 

Germany, Carlsbad, Wildbjal/ and Iloigburg. . . , , „ „„ 

TK efficaVin the water, in the way it » 1taken <m an emp£ 

stomach, and in large quantities; and, as every one knoy the import^t 
accessories in themed diet, proper hours.^regular exercise, with baths, 
douches, etc., play a very important role in the cure. 
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Medicinal Treatment.— In an acute attack the limb should be elevated 
and the affected, joint wrapped in cotton-wool. Warm ..fomentations, or 
Fuller’s lotion, may be used. The local hot-air treatment may be tried. A 
brisk mercurial purge is always advantageous at the outset. The wine or 
tincture of colchicum, in doses of 20 to 30 minims, may be given every four 
hours in combination with the citrate of potash or the citrate of lithium. 
The action of the colchicum should be carefully watched. It has, in a major¬ 
ity of the cases, a powerful influence over the symptoms—relieving the pain, 
and reducing, sometimes with great rapidity, the swelling and redness. It 
should be promptly stopped so soon as it has relieved the pain. In cases in 
which the pain and sleeplessness are distressing and do not yield to colchicum, 
morphia is necessary. The patient should be placed on a diet chiefly of milk 
and barley-water, but if there is any debility, strong broths may be given, or 
eggs. It is occasionally necessary to give small quantities of stimulants. 
During convalescence meats and fish and. game may be taken, and gradually 
the patient may resume the diet previously laid down. 

In some of the subacute intercurrcnt attacks of arthritis in old, deformed 
joints, the sodium salicylate is occasionally useful, but its administration must 
be watched in cases of cardiac and renal insufficiency. It is also much advo¬ 
cated by Haig in the uric-acid habit. 

The chronic and irregula r forms of gout are best treated by the dietetic 
and hyg ienic .measures already referred to. Potassium iodide is sometimes 
useful, and preparations of guaiacum, quinine, and the bitter tonics combined 
with alkalies are undoubtedly of benefit. 

Piperazin has been much lauded as an efficient aid in the solution of uric 
acid. The clinical results, however, are very discordant. It may be employed 
in doses of from 15 to 30 grains in the day, and is conveniently given in 
aerated water containing 5 grains to the tumblerful. Piperazin , as a uric 
acid solvent, Was rapidly followed by lysidin, urotropin, urea, and Urol among 
others—a sure indication of their therapeutic worthlessness. 

Albu speaks favorably of lemon-juice as a remedy. The vegetable acids 
are converted in the system into alkaline carbonates, thus enabling the blood 
to keep the uric acid compounds in solution, and consequently facilitating 
their elimination by the kidneys. 

Where the arthritic attacks are confined to one joint, such as the great-toe 
joint, surgical interference may be considered. Eiedel reports two successful 
t cases in which he removed the entire joint capsule of the big-toe joint, with 
permanent relief. 


V. DIABETES MELLITUS. 

Definition. —A disorder of nutrition, in which sugar accumulates in the 
blood and is excreted in the urine, the daily amount of which is greatly, 
increased. 

For a case to be considered one of diabetes mellitus it is necessary 
that the form of sugar eliminated in the urine be grape sugar, that it 
must be eliminated for..weeks, nuantha,. or years, and that the excretion of 
sug ar m ust take place after the ingestion of moderate amounts of carbo- 
tiydrates. 
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Etiology. — Incidence .—According to recent statistics diabetes appears 
about as freque nt in the United States as in European countries. The last 
census gave 9.2 deaths per 100,000 population in the former compared with 
from 6 to 14 in the latter. In England and Wales the death-rate from 
diabetes in 1903 was 8.7 per 100,000 of population. The death-rate has been 
gradually on the increase in Paris during (lie last, three pr four decades, 
reaching 14 to the 100,000 of population in 1891. The disease is gradually 
on the increase in the United States. The statistics for 1870 gave 3.1; for 
1880, 3.8; for 1890, 3.8; and for 1900, 9 3 deaths to the 100.000 population. 
This apparent increase may be in part due to more accurate vital statistics 
records. In this region the incidence of the disease may bo gathered from 
the fact that among 99,000 patients admitted to the medical wards and medi¬ 
cal dispensary of the Johns llopkms Hospital in nearly sixteen years there 
were 336 cases of diabetes, or 0.33 per cent. Among 18,000 ward cases there 
were 147 diabetics. 

I Hereditary influences play an important rule, and cases are on record of 
its occurrence in many members of the same family. Morton, who calls the 
disease hydrops ad matulam (Plithisiologia, 1689) records a remarkable family • 
in which four children were allectod, one of whom recovered on a milk diet ' 
and diaseordium. An analysis of the cases in my series gave only 6 cases 1 
with a history of diabetes in relatives (Pleasants). Naunyn obtained a fain- ‘ 
ily history of diabetes in 33 out of 301 private cases, but in only 7 of 157 bos-^ 
pital cases. There are instances of the coexistence of the disease in man and 
wife. Among 516 married pairs collected by Senator, in which either hus¬ 
band or wife was diabetic, in 18 cases the second partner hail become diabetic. 
It is^QQtuifta^to-explain-tJMS conjugal diabetes. The suggestion of contagion 
seems scarcely tenable. 

i. Sex . —Men are more frequently affected than women, the ratio being about 
three to two. Up to April 1. 1905, 336 ea.-es of diabetes had been treated 
in the medical wards and medical dispensary of the Johns Hopkins Hospital, 
131 of which were in males and 95 in females (Iutelier). It is a disease of 
adult life; a majority of the eases occur from the third to the sixth decade. 
Of the 336 eases, the largest number—63, or 27 per cent—occurred between 
fifty and sixty years of age. These figures agree fairly closely with those of 
Frerichs, Seegen, and Pavy, all of whom found the largest number of cases 
in the sixth decade, their percentages being 26, 30, and 30.7 respectively. It 
is rare in childhood, but eases are on record in children under one year 


In the above series there were no cases in the first hemi-deende, 3 in the 
second, 7 in the third, and 6 in the fourth. 

• Persons of a neurotic temperament are often affected. It is a disease of 
the higher classes. Von Noorden states that the statistics for London and 
Berlin show that the number of cases in the upper ten thousand exceeds t at 


in the lower hundred thousand inhabitants. . , , 

Hebrews seem especially prone to it; one-fourth of 1 en hs pa¬ 
tients were of the Semitic race. I have been much imp 
quency of the disease among them. Diabetes is eomparatirely rare intha 

colored race, but not so uncommon as was formerly 

of 326 cases, 23, or 11.3 per cent, were in negroes. The ratio of ma 
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females affected is almost exactly the reverse of that in the white'raw) 45 . 
of the 23 \jere in females and ft fo males.- ,', 3 

^ Obesity.—-t n'a considerable proportion of the cases of diabetes £ha>„e^: > 
jects have been excessively fat at the beginning of, or prior to, the onset etf* 
the disease. A slight trace of sugar is not very uncommon in obese persons; 
This so-called ljjtogenic glycosuria is not of grave significance, and is only 
occasionally followed by true diabetes. On the other hand, as von Noorden 
has shown, there may be a “ diabetogenous obesity,” in which diabetes and 
obesity develop in early life, and these cases are very unfavorable 1 . There 
are instances on record in which obesity with diabetes has occurred in 
three generations. Diabetes is more common- in cities than in country 
districts, t Gout, yvphilis. and fnalaria have been regarded predisposing 
causes. 

ft Nervous Influences .—Mental shock, severe nervous strain, and worry prc- 
ce&e many cases. In one case the symptoms came on suddenly after the 
patient had been nearly suffocated by smoke from having been confined in a 
cell of a burning jail. Shock and the toxic effects of the smoke may both 
have been factors in this case. The combination of intense application to 
business, over-indulgence in food and drink, with a sedentary life, seems 
particularly prone to induce the disease. Glycosuria may set in during preg¬ 
nancy, and in rare instances may only occur at this period. T ro us se au 
thought .that, the offspring^f phthisical parents were particularly prone to 
diabetes. 

If Injury to or disease of the spinal cord or brain has been followed by 
diabetes. In the carefully analyzed cases of Frerichs there were 30 instances 
of organic disease of these parts. The medulla is not always involved. In 
only 4 of his cases, which showed organic disease, was there sclerosis or other 
anomaly of this part./^An irritative lesion of Bernard’s diabetic centre in the 
medulla is an occasional cause. I saw with Eeiss, at the Friedrichsliam, 
Berlin, a woman who had anomalous cerebral symptoms and diabetes, and 
in whom there was found post mortem a cysticercus in the fourth ventricle, 
glycosuria sometimes occurs in tumors of the hypophysis such as accompany 
acromegaly. Ebstein has recorded 4 cases in which there was a coincident 
occurrence of epilepsy and diabetes mellitus. He thinks that in the majority 
of cases the two diseases are dependent on a common cause. He believes that 
the association would be found much more commonly in Jacksonian epilepsy 
than has been the case heretofore, if more careful and systematic examina¬ 
tions of the urine were made.^ A transitory glycosuria occasionally follows 
cerebral haemorrhage and alsoijffevere gall-stone colic. 

The disease has occasionally* followed the infectious fevers. Cases have 
been recorded as occurring during or immediately after diphtheria, influenza, 
rheumatism, enteric fever, and syphilis. 

Experimental Diabetes .—Leo believes that diabetes is due to a toxic agent. 
He has {produced glycosuria in dogs bv a dministering both fresh and fer¬ 
mented diabetic urine. In 1901, Blum reported that th^ snhmtniveous injec- 
tion of an aqu eous solution of.adrenalin produced glycosuria in 22 out of 25 
animals experimented upon. Herter confirmed these results, and found that 
the direct application of the solution to the surface of the pancreas caused a 
marked glycosuria. Adrenalin is a powerful reducing substance, and Herler 
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thinks that the glycosuria results from interference with normal oxidation 
processes in the pancreatic cells. Phloridzin administered internally or hypo¬ 
dermically produces a marked temporary glycosuria. There is no accoig- 
pamri ng hyperglycam na. The phloridzin acts primarily on the renal epi¬ 
thelium, destroying its power of keeping back the sugar. Naunyn and Klem¬ 
perer hold the view that there is a renal form of diabetes.' • 

Metabolism in Diabetes.— Our ignorance of the metabolic disturbances in 
diabetes has been largely due to the fact that we have not known how the 
carbohydrates are eventually disposed of in the body in health. Normally the 
carbohydrates of the food are stored in the liver and muscles as glycogen. 
Pavy holds that a part of the ingested carbohydrates is converted by the villi 
of the intestinal mucosa into fat and carried thence by the lacteals to the 
blood. By a splitting-off process another portion is incorporated with nitroge¬ 
nous matters and carried away in the form of protcid. He thinks that only 
a portion of the carbohydrates reaches the liver as glucose, where the hepatic 
cells convert this monosaeeharid into the polysaccbarid glycogen. Glycogen 
can also be formed from the proteids of the food; and under certain circum¬ 
stances sugar can be directly formed from the body proteids. In health the 
amount of glucose in the circulating blood ranges between 0.1 and 0.2 per 
cent. If it were not for the reservoir action of the liver and muscles in storing 
up the excess of carbohydrates after a meal as glycogen, we would have 
more than 0J2 per cent of glucose in the blood, a hyperglyciemia would occur 
and a glycosuria ensue. In health the glycogen is reconverted into glucose, 
which is distributed to the muscles by the circulating blood and there burnt 
up, producing heat and energy. 

The manner in which this final combustion is effected has hitherto not 
been known. Cohnheim’s (,Tr.) published researches in 1903 and 190-1 
throw much light on this subject. By a specially constructed press he 
obtained the juice from the pancreas and muscles of dogs and eats. Each 
uiee added independently to solutions of glucose was inert. When, however, 
he pancreatic juice was added to a mixture of muscle juice and glucose there 
ras a rapid breaking up of the latter into alcohol and carbonic acid. Colin- 
icim holds that this remarkable effect is analogous to Pas low’s observation 
hat trypsinogen is only made active for proteid digestion by being converted 
uto trypsin- bythe “ enterokinase ” of the succus entericus. ne believes that 
he muscles produce a proenzyme which is only made active for carbohydrate 
embustion by the action of another substance produced in the pancreas and 
onveyed to the muscles by the blood stream. He showed that the glycolytic 
ubstance produced by the pancreas is not a true ferment but a body closely 
elated in its characteristics with other well-known constituents of internal 
ecretions as adrenalin and iodothyrin. He also found that when too large 
i quantity of the juice of the pancreas is used carbohydrate combustion is 
■etarded or even stopped. The pancreas juice is supposed to supply the am- 
'Ocepiora and the muscle juice the complement. The retarding action of an 
■xeess of pancreas juice is believed to be due to an overabundance of ambo- 
eptors. According to these researches the carbohydrates normally are burnt 
l P in the muscles, producing heat and energy, by the combined action of two 
jlycolytio bodies, one produced in the muscles and the other in the pancreas. 
Phis important work awaitjs confirmation. 
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When the percentage of glucose in the circulating blood exceeds QJLperJ? 
cent a glycosuria occurs. This may theoretieallyho produced at^faUfuni: =■ % 
(a) By functional or organic disease of the islands of Langethaiia4tWthe 
pancreas. These islands of cells probably produce a glycolytic ferment or 
body. This substance seems necessary for the proper burning up of the car¬ 
bohydrates. If the islands be diseased the ferment is not produced, glucose 
accumulates in the blood, and glycosuria results. Thia.imhghinpp may ad 0 n 
t he carbo hydrates independently, Colmbeim believes, -is- necessary, to 
render active a pro-ferment manufactured by the muscle cells. 

(5) By the sudden ingestion of a greater quantity of carbohydrates than 
can for the time being be stored up in the liver as glycogen. A v healthy per¬ 
son can take from 180 to 250 grams of glucose on an empty stomach without 
glycosuria occurring. Larger amounts will produce a so-called alimentary 
glycosuria, or glycosuria e saecharo. In a healthy person no amount of 
carbohydrates in the form of starch will produce a glycosuria owing to the 
comparative slowness of its transformation into glucose. If, however, the 
person’s “ assimilation limit,” or power of warehousing carbohydrates, be 
lowered, a glycosuria e amylo may occur. 

(c) By changes in the liver function: (1) Changes in the circulation 
under nervous influences. Puncture of the medulla, lesions of the cord, and 
ceniral irritation of various kinds are followed by glycosuria, which is 
attributed to a vasomotor paralysis induced by these causes, resulting in a 
greater quantity of blood flowing through the liver. On this view the disease 
is a w neurosis. (2) Instability of the glycogen, owing either to imperfect 
formation or to conditions in the cells which render it less stable. 

Morbid Anatomy.—Saundby (Lectures on Diabetes, 1891) has given a 
good summary of the anatomical changes: 

i The nervous system shows no constant lesions. In a few instances there 
have been tumors or sclerosis in the medulla, or, as in the case above men¬ 
tioned, a cysticercus has pressed on the floor. Cysts have been met with in 
the white matter of the cerebrum and perivascular changes have been de¬ 
scribed. A secondary multiple neuritis is not rare, and to it the so-called 
diabetic tabes is primably due. R. T. Williamson has foutuLchanges in the 
posterior columns of the cord similar to those which occur in pernicious 
a naemi a. - • ’ 

~l In the sympathetic system the ganglia hare been enlarged and in some 
instances sclerosed. The blood may contain as high as 0.4 per cent of sugar 
instead .of 0.15 per cent. The plasma is usually loaded with fat, the mole¬ 
cules of which may be seen as fine particles. When drawn, a white creamy 
layer coats the coagulum, and there may be lipasmic clots in the small vessels. 
There are no special changes in the red or white corpuscles. The polynuclear 
leucocytes contain glycogen. Glycogen can occur in normal blood, but it is 
here extracellular. It has been also found in the polynuclear leucocytes iu 
leuksemia.V) The heart is hypertrophied in some eases. Endocarditis is very 
rare. ’ Arterio-sclerosis is common. ^'^Tho lungs show important changes. 
Acute broncho-pneumonia or croupous pneumonia (either of which may ter¬ 
minate in gangrene) and tuberculosis are common. The so-called diabetic 
phthisis is always tuberculous and results from a caseating broncho-pneu¬ 
monia. In rare cases there is a chronic interstitial pneumonia, non-tubereu- 
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|^tS r ' r*t»nbp|in» °f the pulmonary vessels has; been described in connection 

wth-j&abetic coma. 

*^Eh a itni r is usually enlarged; fatty degeneration is common. In the so- 
called diabetic, cirrhosis the cirrhotic pitjmciiloirc —the liver is enlarged and 
sclerotic, and a cachexia develops with melanoderma. This condition is prob¬ 
ably' identical with hBemochromatosis. Dilatation of the stomach is common. 

Hie Pancreas in Diabetes, Our scientific knowledge of the relationship 
of the pancreas to glycosuria dates from 1SS9, when Minkowski and von 
•Meting published the results of their experiments on extirpation of the pan¬ 
creas in animals. The present status may be thus summarized: («) Extir¬ 
pation .of the gland in dogs (and occasionally in man—\V. T. Bull) is 
followed by glycosuria. If a small portion remains, sugar does not appear. 
(6) In a considerable percentage of cases of diabetes lesions of the pan¬ 
creas are found; 50 per cent (llaiisomann. Williamson) show a chronic 
interstitial inflammation, ( r ) In mow of the experimental work, it is 
reasonable to infer that the diabetes is -c< midarv to the pancreatic lesion. 
The organ has, like the liver, a double secretion—an external, which is 
poured into the intestines, and an internal, of the nature either of a ferment 
or of a body similar in chemical characteristics to those of adrenalin or 
iodothyrin, as Cohnheini claims, which seems necessary for the proper com¬ 
bustion of glucose in the muscles. Disease of the pancreas causes diabetes 
by preventing the formation of this glycolytic body. The fact that if a 
small portion of the gland is left, m the experiments upon dogs, diabetes 
does not occur, is analogous to the remarkable circumstance that a small 
fragment of the thyroid is sufficient to prevent the occurrence of’'artificial 
myxeedema. 

It is probable that the observations of Opio from l)r. Welch’s laboratory, 
confirmed by those of Weichselbaum and Stange. give a key to the problem. 
Imbedded in the gland are the peculiar bodies known as the islands of Lan- 
gerhans, composed of polygonal cells arranged in irregular columns, between 
which are wide anastomosing capillaries. The lumina of the ducts do not 
enter the islands, which are in reality ductless glands, lflce the para-thvroid, 
the thyroid, the pituitary, etc. The intimate relation ofthe columns of cells 
to the rich network of blood-vessels suggests, as advanced by Schafer, that 
they furnish the internal secretion of the gland. Tt is probable that the glyco¬ 
lytic body found by Cohnheim is produced by these specialized cells. Ex¬ 
perimental evidence is defective, but changes in the islands have been found 
in diabetes. /Jn a diabetic woman, aged twenty-four, from my wards, dead 
of tuberculosis of the lungs, Opie found the glandular tissue of the pancreas 
'veil preserved and healthy, but the islands of Langerhans were everywhere 
“ represented by a sharply circumscribed hyaline structure compos'd of par¬ 
ticles of homogeneous material.” In two other cases lesions of the islands 
were found, but there was also chronic pancreatitis (Opic, Jour. Exper. Mod., 
fob v). Hoppe-Seyler has recently described a clinical form of pancreatic 
diabetes due to arteriosclerosis of the pancreatic vessels. These arterial 
changes were found in a series of autopsies. 

Of 15 autopsies from my own ‘>7 cases, in 9 on gross examination the 
pancreas was found to be atrophic. In oue of these fat necroses, ana in 
Mother calculi, were present. 



414 


CONSTITUTIONAL DISEASES. 


The kidneys show usually a diffuse nephritis with fatty degeneration. A 
hyaline change occurs in the tubal epithelium, particularly of the descending 
limb of the loop of Henle, and also in the capillary vessels of the tufts. 

Symptoms.— Acute and chronic forms are recognized, but there is no 
essential difference between them, except that in the former the patients are' 
younger, the course is more rapid, and the emaciation more marked. Acute 
cases may occur in the aged. I saw with Sowers in Washington a man aged 
seventy-three in whom the entire course of the disease was less than three 
weeks. 

It is also possible to divide the cases into (1) lipogenic or dietetic, which 
includes the transient glycosuria of stout persons; (2) neurotic, due to in¬ 
juries or functional disorders of the nervous system; and (3) pai}i%fiatic, 
in which there is a lesion of the pancreas. It is, however, by no means easy 
to discriminate in all cases between these forms. Attempts have been made 
to separate a clinical variety analogous to experimental pancreatic diabetes. 
Hirschfeld, from Guttman’s clinic, has described cases running a rapid and 
severe course usually in young and middle-aged persons. The polyuria is 
less common or even absent, and there is a striking defect in the assimilation 
of the albuminoids and fats, as shown by the examination of the fieces and 
urine. In 4 of 7 cases autopsies were'made and the pancreas was found 
atrophic in two, cancerous in one^and in the fourth exceedingly soft. 

The onset of the disease is gradual, and either frequent micturition or 
inordinate thirst first attracts attention. Very rarely it sets in rapidly, after 
a sudden emotion, an injury, or after a severe chill. When fully established 
the disease is characterized by great thirst, the passage of large quantities 
of saccharine urine, a voracious appetite, and, as a rule, progressive ema¬ 
ciation. 

Among the general symptoms of the disease thirst is one of the most 
distressing. Large quantities of water are required to keep the sugar in 
solution and for its excretion in the urine. The amounj; of fluid consumed 
will be found to bear a definite ratio to the quantity excreted. Instances, 
however, are not uncommon of pronounced diabetes in which the thirst is 
not excessive; but m such cases the amount of urine passed is never large. 
The thirst is most intense an hour or two after meals. As a rule, the diges¬ 
tion is good and the appetite inordinate. The condition is sometimes termed 
bulimia or polyphagia. Lumbar pain is common. 

The tongue is usually dry, red, and glazed, and the saliva scanty. The 
gums may become swollen, and in the later stages aphthous stomatitis is 
common. Constipation is the rule. 

In spite of the enormous amount of food consumed a patient may be¬ 
come rapidly emaciated. This loss of flesh bears some ratio to the polyuria, 
and when, under suitable diet, the sugar is reduced, the patient may quickly 
gain in flesh. The skin is dry and hfesh, and sweating rarely ocaurs, except 
when phthisis coexists. Drenching'?Sweats have been known to alternate 
with excessive polyuria. General pruritus or pruritus pudendi may be very 
distressing, and occasionally is one of the earliest symptoms. The tempera¬ 
ture is often subnormal; the pulse is usually frequent, and the tension in¬ 
creased. Many diabetics, however, do not show marked emaciation. Patient 
past the middle period of*life may have the disease for years without much 
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disturbance of the health, and may remain well nourished. These are the 
cases of. the diqfrete gras in contradistinction to diabete maigre. 

ThbUhine.—T he amount varies from 3 to 4 litres in mild cases to 
15-to r ’20.litres in very severe cases. In rare instances the quantity of urine 
^ is not much increased. Under strict diet the amount is much lessened, and 
in intercurrent febrile affections it may he reduced to normal. The specific 
xgravity is high, ranging from 1.025 to 1.045; but in exceptional eases it 
may be low, 1.013 to 1.020. The highest specific gravity recorded, so far 
as I know, is by Trousseau—1.071. Very high specific gravities—1.070 + 

—suggest.fraud. CThe urine is pale in color, almost like water, and has a 
- swestiah.odor and arfistinetly sweetish taste, t The reaction is acid. Sugar 
is present in varying amounts. In mild cases it docs not exceed 1J or 2 per 
cent, but it may reach from 5 to 10 per cent. The total amount excreted in 
the twenty-four hours may range from 10 to 20 ounces (320 to 040 grammes) 
and in exceptional cases from 1 to 2 pounds. The following are the most 
satisfactory tests: 

FehUng’*^est. —The solution consists of sulphate of copper (grs. 90£), 
neutral tartrate of potassium (grs. 304), solution pf caustic soda (tl. ozs. 4), 
and distilled water to make up 0 ounces, l’ut a draclnu of this in a test- 
tube and boil (to test the reagent); add an equal quantity of urine and boil 
again, when, if sugar is present, the vejjow suboxide of copper is thrown 
down. The solution must be freshly prepared, as it is apt to decompose. 

Trommels JTesl. —To a drachm of urine in a test-tube add a few drops 
of a dilute sulphate-of-copper solution and then as much liquor potasses as 
urine. On boiling, the copper is reduced if sugar be present, forming the 
yellow or orange-red suboxide. There are certain fallacies in the copper, 
tests. Thus, a sub stance called glycuronic acid is met with in the urinel 
a fter the use of certain drugs—chloral, phcnacetin, morphia, chloroform, \ 
etc.—which reduces copper. Alcaptonuria may also bo a source of error [ 
(see Alcaptonuria). 

Fermuttljltion Test .—This is free from all doubt. Place a small frag¬ 
ment of yeast in a test-tube full of urine, which is then inverted over a glass 
vessel containing the same fluid. There are now specially devised fermenta¬ 
tion tubes. If sugar is present, fermentation goes on with the formation 
of carbon dioxide, which accumulates in the upper part of the tube and 
gradually expels the urine. In doubtful cases a control test should always 

be used. , •. 

Polariscope Test .—For laboratory work the polariscopc test is of great 
value. Glucose is dextro-rotatory. The percentage of sugar can be quickly 
estimated by the degree of rotation, and for quantitative determination is 
the most serviceable method. The presence of /J-oxybutyric acid, w uc is 
laevo-rotatory, will neutralize some of the dextro-rotatory action of ic g ucose. 

Text.. —Nvlaafler’s solution is prepared by dissolving 
4 grammes of Rochelle salt in 100 c3» 10 per cent caustic »oda solution and 
adding 2 grammes of bismuth subnitrate and digesting on e wa or 
as much of the bismuth salt is dissolved as possible. To 10 oc. of unne add 
1 cc.. of the Nyiandcr’s solution and boil for a few minutes. If glucose be 

present a black deposit of bismuth occurs. 

Of other ingredients in the urine, the ure*is increased, the unc.^id 
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'does not show special changes, and th<*fphosphates may be greatly m excess. 

; The calcium salts are markedly increased. The same holds true for the* 
■.ammonia in all severe cases, and particularly in diabetic coma. Ralfe has'** 
described a great increase in the phosphates, and in some of these cases, 
with an excessive excretion, the symptoms may be very similar to thoako&f 
diabetes, though Jhe sugar may not be constantly present. The term pfios-1 
phatic diabetes has sometimes been applied to them. Acetone and acetone¬ 
forming substances are not infrequently present, l^eben’s test is as follows: 
The urine is distilled and a few cubic centimetres of the distillate are ren¬ 
dered alkaline with liquor potassa.'. A few drops of Lugol’n solution are 
then added, when, if acetone 1 m: present, the distillate assumes a turbid yellow 
color, due to the formation of iodoform, which is recognized by its odor and 
by the formation of minute hexagonal and stellate crystals. Diacetic acid 
is sometimes present, and may be recognized from the fact that a solution 
of the chloride of iron yields a beautiful Bordeaux-red color. Other sub¬ 
stances, as formic, carbolic, and salicylic acids, give the same reaction m 
both fresh and previously boiled urine, while diacetic acid does not. give 
the reaction in urine previously toiled. In testing for diacetic acid perfectly 
fresh urine should be used, as it rapidly becomes broken up into acetone and 
carbonic acid. j3-o.\ybutyric acid, the recognized cause of coma, should be 
tested for in all severe eases. As it is lrevo-rotatory, its presence is indicated 
by lasvo-rotation in completely fermented urine, as well as by the greater 
percentage of sugar demonstrable with Folding's than with the polariscopic 
method. The occurrence of acetone and diacetic acid in the urine, both 
derivative products of /S-o\ybutyric acid, is conclusive evidence that /?.-o\y- 
butyric acid is being produced in the body. 

Bremer finds that diabetic urine has the power of dissolving gentian violet, 
whereas normal urine fails to do so. Unfortunately, the urine in diabetes 
insipidus and in certain forms of polyuria reacts similarly. Frohlich has 
recently devised a test based on the fact that diabetic urine has the property 
of decolorizing solutions of methylene blue. 

Glycogen has also been described as present in the urine. 

Albumin is not. infrequent. It occurred in nearly 37 per cent of the 
examinations made by Lippman at Carlsbad. 

Pneumaturia, the formation of gas in the urine, due to fermentative 
processes in the bladder, is ocecasionally met with. 

■Oa mm i dg c found glycerine in the urine in one case of pancreatic diabetes. 
This results from fat necroses due to the action of a faUsplitting ferment. 

Hat may be passed in the urine in the form of a fine emulsion (lip uria). 

BtOO»-iN -Bwbeteh.— In true diabetes hyperglycmmia is constant. As 
coma supervenes, R-oxybutyric acid occurs. Pefyeythaemia, with the red 
cells between 6,000,000 and 8,000,000 per cmm., is not uncommon in the 
desiccated cases with marked polyuria. Qpma is acco mpanied by a moderate 
leueeeytosis. Ljpeemia occurs in a certain number of cases. It is recognized 
by the presence of innumerable dancing particles between the red cells in a 
fresh preparation, and by the creamy appearance of the serum of centrif- 
ugalized blood. Normal blood contains between 0.16 to 0.326 per cent of 
fat (Becquerel and Rodier). Fraser found 16.44 per cent of fat in the blood 
of a diabetic. Opinions vary as to the source of the fat. 
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P T tff grK g l gjf Children .—Stern has analyzed 117 cases in children. They • 
By occur among the better classes. Six-'vere under one year of age. 
Jtary. influence^, were marked. The course of the disease is, as a rule, 
■more rapid than in adults. The shortest duration was two days. In 
kro month. One ease is mentioned of a child apparently 
ij^om with the' glycosuria, who recovered in eight months. , 

; Complications. — (a) UuxANEQUS.-— Boils and carbuncles arc extremely 
conjmon. Painful onychia may occur. Eczema is also met with, and at 
times an intolerable inching. In women the irritation of the urine mav cau-e 
the most intense pruritus pudendi, and in men a balanitis. Barer affections 
are xanthoma and purpura. Gangrene is not uncommon, and is associated 
usualFf'with arterio-selcrosis. William Hunt has analyzed 01 cases. In .70 
the localities were as follows: Feet and legs, 37: thigh and buttock, 2; miclm, 
2; external genitals, 1; lung$ 3; lingers. 3; back. 1; eyes, 1. Perforating 
ulcer of the foot may occur. Bronzing of the skin (diabelc brume) occurs 
in certain cases in which the diabetes arises as a late event m (lie disease 
known as hfflmochromatosis, which is further characterized by pigmentary 
cirrhosis of the liver and pancreas. With the onset of severe complications 
the tolerance of the carbohydrates is much increased. Profuse sweat' may 
occur. 

(5) Pulmoxady. —The patients are not infrequently carried off by mute 
pneumonia, which may be lobar or lobular. Uaiiyrene is very apt to super¬ 
vene, but the breath does not necessarily lia\e the foul odor of ordinary 
gangrene. Abscess following lobar pneumonia occurred in one of my cases. 

Tuberculous broncho-pne umonia is very common. It was formerly thought, 
from its rapid course and the limitation of the disease to the lung, that this 
was not a true tuberculous affection; hut in the cases which haxc come under 
my notice the bacilli have been present, and the condition is now generally 
regarded as tuberculous. 

(c) Renal. — Albuminuria is a tolerably frequent complication. The 
amount varies greatly, and, when slight, does not seem to be of much mo¬ 
ment.' (Edema of the feet and ankles is not an infrequent symptom. General 
anasarca is rare, however, owing to the marked polyuria. It is sometimes 
associated with artcrio-sclerosis. It occasionally precedes the occurrence of 
the diabetic coma. Occasionally cystitis develops. 

(d) Nervous System.— (1) Diabetic coma, first studied by Kiis-inaul, 
comes on in a considerable proportion of all cases, particularly in the young. 
Stephen Mackenzie states that of the fatal cases of diabetes at the ls>m on 
Hospital, all under the age of twenty-five, with but one exception had died 
in coma. In Naunyn's 44 fatal cases it occurred in 12. It preceded dent i 
in 28 of Williamson's 40 eases. It occurred in 15 of 27 fatal cases m my¬ 
steries. Frerichs recognised three groups of oases: £«!Those in which after 
exertion the patients were suddenly attacked with weakness, syncope, smn 
nolence, and gradoaBy'deepening unconsciousness . death occurring m-a- 
hours. < p) -G ases with preliminary gastric disturbance, suci » 

\Mwting, or some local affection, as pharyngitis, p cgmon, 01 1 

complication. In such cases the attack begins with hfiftdache, dtliriupi, great, 
distress, and dygpnasa, affecting both inspiration .and,.«spi If 

fry ff - p -or naul air- hmger, Cyanosis-may or may not bejiresent. If t 
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is, the piila fi heenmAa. ja.pi fl and weak, and the patient gradually-sinks, into 
coma; the attack lasting from one to five days. There may be a very heavy 
sweetish -odor of. Ihe breath, due to the presence of acetone, fy) Cases in 
which, without any previous, dyspnoea or distress, the patient is attacked with 
headache and a feeling of intoxication, and rapidly falls into a deep and 
fatalcoma. There are atypical cases in which the coma is due to uremia, 
to apoplexy, or to meningitis. 

There has been much dispute as to the nature of these symptoms, but 
clinical laboratory investigations have practically afforded a satisfactory ex¬ 
planation. For years the coma symptoms were ascribed to the toxic effects 
of acetone and later to those of diacetic acid. Experimental work, however, 
showed that these views were incorrect. The almost universal opinion now 
is that the coma is due to an acid intoxication, or, as Naunyn terms it, an 
acidosis. The offending agent is believed to be /}-oxybutyric acid, which 
accumulates in the tissues and circulating blood in enormous quantities, and 
is eliminated in the urine in combination with various base-forming elements, 
but never free. In 1884 Stadelmann, Kiilz, and Minkowski almost simul¬ 
taneously found this acid in the urine of patients with diabetic coma. Sub¬ 
sequent researches, particularly those published from Naunyn’s clinic, have 
fully confirmed these results, and it is now almost universally accepted that 
0-oxybutyric acid is the cause of diabetic coma. The amount of the acid 
excreted in the twenty-four hours may be enormous. Kiilz found in 3 cases 
67, 100, and 226 grammes respectively. Magnus-Levy has estimated that 
from 100 to 200 grammes are often contained in the tissues of fatal cases. 
This author is of the belief that the /3-oxybutyric acid is derived from the 
fats of the body, whereas most observers, including Naunyn, trace it to the 
disintegration of the tissue albumins. Acetone and diacetic acid are deriva¬ 
tive products of the jS-oxvbutyric acid. 

Saunders and Hamilton have described cases in which the lung capillaries 
were blocked with fat. They attributed the symptoms to fat embolism, but 
there are many cases on record in which this condition was not found, though 
lipsemia is by no means infrequent in diabetes. 

Albuminuria frequently precedes or accompanies the attack, and numer¬ 
ous small, short, hyaline, and finely granular casts are demonstrable. 

(2) Peripheral Neuritis .—The neuralgias, numbness, and tingling, which 
are not uncommon symptoms in diabetes, are probably minor neuritic mani¬ 
festations. The involvement may be general of the upper and lower extrem¬ 
ities. Sometimes it is unilateral, or the neuritis may be in a single nerve— 
the sciatic or the third nerve. Herpes zoster may occur. Perforating ulcer 
of the foot may develop. 

Diabetic Tabes (so-called).—This is a peripheral neuritis, characterized 
by lightning pains in the legs, loss of knee-jerk—which may occur without 
the other symptoms—and a loss of power in the extensors of the feet. The 
gait is the characteristic steppage, as in arsenical, alcoholic, and other forms 
of neuritic paralysis. Charcot states that there may be atrophy of the optic 
nerves. Changes in the posterior columns of the cord have been found by 
Williamson and others. 

Diabetic Paraplegia .—This is also in all probability due to neuritis. 
There are cases in which power has been lost in both arms and legs. 
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(3 ) Mental Symptoms.— The patients arc often morose, and there is a 
strong tendency to become hypochondriacal. General paralysis has been met 
with. Some patients display an extraordinary degree of restlessness and 
anxiety. 

L S P ecial Senses.— Cataract is liable to occur, and with rapiditv in 
young persons. Diabetic retinitis closely resembles the ajbuminuric form. 
Haemorrhages are common. Sudden amaurosis, similar to that which occurs 
in ursemia, may occur. Paralysis of the muscles of accommodation may be 
present; and lastly, atrophy of the optic nerves. Aural symptoms mav come 
on with great rapidity, either an otitis media, or in some instances inflamma¬ 
tion of the mastoid cells. 

(5) Sexual Function. —Impotence is common, and may be an early symp¬ 
tom. Conception.is rare; if it occurs, abortion is apt to follow. A diabetic 
mother may bear a healthy child; there is no known instance of a dia¬ 
betic mother bearing a diabetic child. The course of the disease is usually 
aggravated after delivery. 

Course. —In children the disease is rapidly progressive, and may prove 
fatal in a few days. In young persons death almost invariably results from 
diabetic coma. It may be stated, as a general rule, that the older the patient 
at the time of onset the slower the course. Cases without hereditary influ¬ 
ences are the most favorable. Tn stout, elderly men diabetes is a much more 
h opeful dise ase than it is in thin persons. Middle-aged patients may live for 
many years, and persons are met with who have had the disease for ten, 
twelve, or even fifteen years. 

Diagnosis. —As stated in the definition, for a case to be considered diabetes 
'the sugar eliminated in the urine must be grape sugar, it should be present 
for weeks, months,, or years, and the excretion of sugar must take place after 
the ingestion of moderate amounts of carbohydrates. Alimentary or dietetic 
glycosuria must not be confused with true diabetes. As a rule, there is no 
difficulty in determining the presence of diabetes. The diagnosis must be 
made chiefly by the urine tests already given. More than one test must be 
used, and where there is any doubt the fermentation test, the most reliable 
single,.test, must be made. One must always exclude the possibility of the 
copper sulphate reduction being due to glycuronic acid compounds and to 
-.homogentisic acid, the latter the cause of alcaptonuria. Bremer showed that, 
the red cells in diabetic blood fail to take the rod stain as normal reds do. 
The test may be of some service when a patient is first seen in coma, which 
may be thought to be diabetic, and where urine is not at once available. 
Williamson found that diabetic blood possesses the power of decol^pging 
weak alkaline solutions of methylene blue to a yellowish-green or yellow 
color. 

Occasionally intermittent glycosuria occurs. It is advisable in these cases 
to determine the assimilation limit for carbohydrates. According to Xaunyn, 
100 grammes of glucose given in solution two hours after a breakfast of a 
roll and butter with coffee ought not to cause a glycosuria. If it does, the 
individual's power of warehousing carbohydrates is lowered and a permanent 
glycosuria—true diabetes—may eventually ensue. 

Deception may bejyactised. A young girl under my care had urine with 
a spec! lie gravity of 1JJ65. The'reactions were for cane sugar. There is one 
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case in the literature in which, after the cane-sugar fraud was detected, th, 
woman bought grape sugar and put it into her bladder! 

Prognosis. —In true diabetes instances of cure are rare. On the other 
hand, the transient or intermittent gjycosiyia, met with in stout overfeed^, 
or in persons who have underjwie u severe mental strain, is very aineim : >lt 
tt treatment. Xot a few of the cases of reputed cures belong to this dim.. n , 
Practically, in cases under forty years of age the outlook is bad; in ol.!■■] 
persons the disease is less serious and much more amenable to treatment. It 
is a good plan at the outset to determine whether the urine of a patient c. at¬ 
tains sugar or not on a diet absolutely free from carbohydrates. If the sugar 
disappears the ease may be regarded as a mild one. If, on the other hand, 
sugar continues to be excreted, it is a severe one, and the patient is manu¬ 
facturing sugar from his body protcids. The presence of /J-oxybutyric or 
diacetic acids in the urine is usually of serious import, and should warn the 
physician of the possible occurrence of coma. Occasionally diacetic ac\d may 
be present for months, apparently without serious consequences. ^ 

Treatment.—In families with a marked predisposition to th^lisease the 
use of starchy and saccharine articles of diet should be restricted. 

The personal hygiene of a diabetic patient is of the first importance. 
Sources of worry should he avoided, and he should lead an even, quiet life, 
if possible in an equable climate. Flannel or silk should be worn next to 
the skin, and the greatest care should be taken to promote its action. A 
lukewarm, or, if tolerably robust, a cold bath, should he taken every day. An 
occasional Turkish bath is useful. Systematic, moderate exercise should be 
taken. When this is not feasible, massage should be given. It is well to 
study accurately the dietetic capabilities of each ease. Xo two cases can be 
treated alike. The weight should be recorded weekly. A patient who is 
glycosuric and losing weight on a non-carbohydrate diet must be regarded 
as doing badly. By the addition of a certain amount of starchy food the 
same person may excrete a moderate amount of sugar and hold or even gam 
in weight. 

Duet. —Our injunctions to-day are those of Sydenham: “ Let the patient 
eat food of easy digestion, such as veal, mutton, and the like, and abstain 
from all sorts of fruit and garden stuff.” 

When a diabetic patient, in private or hospital practice, comes under treat¬ 
ment, it is well to keep him for three or four dayB on the ordinary diet, which 
contains moderate amounts of carbohydrates, in order to ascertain the amount 
of sugar excretion. For two days more the starches are gradually cut oil. 
He is then placed on the following non-carbohydrate diet, modified in each 
case according to the patient’s age and weight, and arranged from a h->t 
Tflaommwulod by-voa Noocdea: 

Breakfast: 7.30, 200 ec. (f,vi) of tea or coffee: 150 grammes ( 5 iv) of 
beefsteak, mutton-chops without bone, or boiled ham; one or two eggs. 

Lyjicli: 12.30, 200 grammes (f,vi) cold roast beef; 60 grammes ij) 
celery, fresh cucumbers or tomatoes with vinegar, olive oil, pepper and suit 
to taste; 20 cc. (3v) whisky with 400 ec. (3xiij) water; 60 cc. ( 5 ij) coffee, 
without milk or sugar. 

Dinner: 6 p.m., 200 cc. clear bouillon; 250 grammes (5viiss) roast beef; 
10 grammes ( 3 iiss) butter; 80 grammeB (3 ij) green salad, with 10 grammes 
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PjiBs) vinegar and 20 grammes (3v) olive oil, or three tablespoonfuls of 
pile well-cooked green vegetable; three sardines ii l'lmile; 20 ce. (3 v) whisky, 
ISth iOOcc. (gxiij) water. 

^Supper: ‘J P. M., two eggs (raw or cookedl: 100 ec. (r,xiij) water. 

This diet contains about 200 grammes ofVbuinin and about 105 grammes 
of fat. The effect of the diet on the sugar excretion is remarkable. In manf 
eases there is an entire disappearance of the sugar from the urine in three 
or four days. Chart X\ shows very graphically the remarkable drop in the 
sugar excretion for the first twenty-four hours. In eases m which the urine 
becomes free from sugar, gradually increasing quantities of starch up to 20, 
511 , and 100 grammes are added daily. White bread contains (ifty-fi\e per 
cent of starch. The effect of the non-carbohydrate diet, according to \on 
Xoorden, is to improve the metabolic functions so that the system can ware¬ 
house considerable quantities of carbohydrates without sugar appearing in the 
urine. . Xaunyn emphasizes the importance of removing the hyperglycemia 
and maki.nfc.the patient "agUcosuric. In patients on a strict diet who con¬ 
tinue to exCTete from 0.1 to 0.5 per cent of glucose, he advises a “ lnmgcr-day,” 
during which all food is cut oil' for twenty-four hours. In many such instances 
agiycosuria occurs, and the patient’s power ol' assimilating carbohydrates is 
thought to be increased. 

In cases in which a standard diet is not ordered it is well to begin cutting 
off article by article until the sugar disappears from the urine. Within a 
month or two the patient may be allowed a more liberal diet, testing the 
different kinds of food. 

The oatmeal diet, introduced by von Noorden, is most excellent, particularly 
n the severer forms. Two hundred and fifty grammes of oatmeal, the saiml 
amount of butter and the whites of six or eight eggs constitute the day s food.\ 
The oatmeal is cooked for two hours, and the butter and albumin stirred 
in. It may be taken in four portions during the day. Coffee, tea, or whisky 


snd water mav be taken with it. 

The following is a-list of articles which diabetic patients may take: 
Liquids:’Soups—ox-tail, turtle, bouillon, and other clear soups. Lemon¬ 
ade, coffee, tea, chocolate, and cocoa; these to be taken without sugar, but 
they may be sweetened with saccharin. Potash or soda water, and Apoi- 
linaris, or the Saratoga-Vichy, and milk in moderation, may he used. 

Of anim al food: Fish of all sorts, including crabs, lobsters, and oysters, 
salt and fresh butcher’s meat (with the exception of livei), pou iy, 
game. Eggs, butter, buttermilk, curds, and cream cheese. . 

Of bread: Gluten and bran bread, and almond and coeoanut hire . 
Aleuronat and roborat flours are made from wheat and contain huge < 
titles of albumin and but little starch. They may be used in mahin„ 
or biscuits, and are highly recommended by Lbstein. aPOa ra- 

Of vegetables: Lettuce, tomatoes, spinach, chicory, ' ic ^ les 

gus, watercress, cucumbers, celery, endives, mustard an P 

Fruits: Lemons and oranges. Currants, 

(tart), melons, raspberries, and strawberries nmy 

Nuts are, as a rule, allowable. . , i i; ver 

A nw i g pr ohibited articles are tlie foll ™ t > n - ' U< ^ heat en, brown, or white. 
Ordinary bread of all sorts (in quantity), } > 
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All farinaceous preparations, such as hominy, rice, tapioca, semolina, arrow- 
root, sago, and vermicelli. 

Of vegetables: Potatoes, turnips, parsnips, squashes, vegetable-marrows 
of all kinds, beets, com, artichokes. 

Of liquids: Eiger, sparkling wine of all sorts, and the sweet aerated 
drinks. 

In feeding a diabetic patient one of the greatest difficulties is in arranging 
a substitute for bread. Of the gluten foods, many are very unpalatable; 
others are frauds. 
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Chast XV .—Illustrating Influence of Diet on Suoar and Amount of Urine. 


Other substitutes are the almond food, the Aleutonat bread, and soya 
bread, but these and other substitutes are not satisfactory as a rule. For 
sweetening purposes saccharin may be used, of which tablets are prepared. 
Moss4 has shown that potato starch is more easily assimilated than wheat 
starch, and this v4ew has been on the whole confirmed by comparative tesis 
in my wards. He allows as much as a kilo (2 J pounds) of potatoes,, weighed 
freeh, to a diabetic daily. They are best baked. 
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MEDICINAL Tbeatment. —This is most unsatisfactory, and no one drug 
appears .to have a directly curative iniluencc. Opium alone stands the test 
of experience as a remedy capable of limiting the progress of the disease. 
Diabetic patients seem to have a special tolerance for this drug. Codeia is 
preferred by Pavy, and has the advantage of being less constipating than 
morphia. A patient may begin with half a grain three tinjes a day. which 
may be gradually increased to 6 or 8 grains in the twenty-four hours. Not 
mulsh effect is noticed unless the patient is on a rigid diet. When the sugar 
is reduced to a minimum, or is absent, the opium should be gradually with¬ 
drawn. The patients not only bear well these large doses of the drug, but 
they stand its gradual reduction. Potassium bromide is often a useful 
adjunct. The arsenite of bromine, a solution of arsenious acid with bromine 
in glycerin (dose, 3 to 5 minims after meals), has been very highly recom¬ 
mended, but it is by no means so certain as opium. Arsenic alone may be 
used. Antipyrin may lie given in doses of 10 grains three times a day. and 
in cases with a marked neurotic constitution is sometimes satisfactory. The 
salicylates, iodoform, nitroglycerin, jambul, the lithium salts, strychnine, 
creasote, and lactic acid have been'employed. 

Preparations of the pancreas (glycerin extracts of the dried and fresh 
gland) have been used in the hope that they would supply the internal secre¬ 
tion necessary to normal sugar metabolism. The success has not, however, 
been in any way comparable with that obtained with the thyroid extract in 
myxoedema. Lepine has isolated a glycolytic ferment from the pancreas and 
alw> from the malt diastase, and has used it with some success in 4 case-.. 

As yet no practical therapeutic results have followed Cohnlicim’s obser¬ 
vations. 

Of the complications, the pruritus and eczema are best treated by cooling 
lotions of boric acid or hyposulphite of soda (1 ounce; water, 1 quart), or 
the use of ichthyol and lanolin ointment. 

In the thin, nervous eases the bowels should be kept open and the urine 
tested at short intervals for acetone and diacetic acid—the derivatives of 


j8-oxybutyric acid. 

The coma is an almost hopeless complication. Inhalations of oxygen have 
been recommended. The use of bicarbonate of soda in very large doses is 
recommended to neutralize the acid intoxication. It may be used intra¬ 
venously; as much as 80 grammes have been injected. The solution used 
for intravenous injection is a 1 to 2 per cent solution of sodium bicarbonate 
in normal salt solution. A litre may be injected slowly into a vein every six 
hours in desperate cases. In the less serious cases administration should be 
made by mouth, or mouth and rectum. This treatment was first recom¬ 
mended by Stadelmann, and has undoubtedly given the best results. Xnunyn 
and ^lagnus-Levy report cases of recovery from coma by its use. 1 Inn" bad 
one recovery. The sodium bicarbonate should be pushed until the urine is 
alkaline. As much as 100 grammes should be given daily. All diabetics with 
a marked diacetic acid reaction in the urine should be placed on s mm 
bicarbonate. Next to the antacid treatment, subcutaneous or intravenous 
injections of normal salt solution have given the best results, ihe im¬ 
provement, unfortunately, is only temporary with this me o . 

Reynolds published 2 cases of recovery after the administration of a dose of 
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castor oil, followed by -30 to 60 grains of citrate of potassium every hour in 
copious draughts of water. The bowels of a diabetic patient should be kept 
acting freely, as constipation is believed to predispose to the development 
of coma. 


' Yl. DIABETES INSIPIDUS. 

Definition.—A chronic affection characterized by the passage of large 
quantities of normal urine of low specific gravity. 

The condition is to be distinguished from diuresis or polyuria, which is 
a frequent symptom in hysteria, in Bright's disease, and occasionally ia.jeere- 
bral or other affections. Willis, in 1674, first recognized the distinction 
between a saccharine and non-saccharine form of diabetes. 

Etiology.—The disease is most common in young persons. Of the 85 
cases collected bv Strauss, 9 were under five years; 12 between five and ten 
years; 36 between ten and twenty-five years. Males are more frequently 
attacked than females. The affection may be congenital. A hereditary 
tendency lias been noted in many instances, the most extraordinary of winch 
has been reported hv Weil. Of 91 members in four generations, 23 had 
persistent polyuria without any deterioration in health. 

Clinical Ci.assificatiox.— There are two formsprimary or idiopathic, 
in which there is no evident organic basis, and^secondary or symptomatic, in 
which there is icvidence of disease in the brain or elsewhere. Of 9 cases re¬ 
ported from my clinic by Futcher, 4 belonged to the former and 5 to the 
latter group. Trousseau stated that the parents of children with diabetes 
insipidus frequently have glycosuria or albuminuria. Ealfe claimed that mal- 
nutrition is an important predisposing factor in children. The disease has 
followed rapidly the copious drinking of cold water, or a. drinking bout, or 
has set in during the,convalescence from an acute disease. 

The secondary or symptomatic form is almost always associated with in- 
i jury or disease of the nervous system, traumatism to the head, or, in some 
cases, to the- trunk. It occurs in 30 per cent of the cases, according to Stoer- 
mer. yTumors a# the brain/ lesions of the medulla, cerebral haemorrhage, have 
been met with in some cases. There is a remarkable association between 
diabetes insipidus and brain syphilis; 5 of the 9 cases reported by Futcher 
were in syphilitics. The lesion is usually at the.base, and meningitic. Hemi¬ 
anopsia is present in a number of these cases; it occurred in 2 of Futcher's 
series. It is not necessary that the lesion should involve the medulla. It has 
been met with in<spinal cord lesions. Inytumors and aneurisms in the abdo¬ 
men, r in tuberculous .peritonitis, and"! in carcinoma there may be polyuria of 
an extreme grade. 

The most reasonable view of the production of the polyuria is that it 
results from a vaso-motor disturbance of the renal vessels, due either to local 
irritation, as in a case of abdominal tumor, to central disturbance in cases 
of brain-lesion, or to functional irritation of the centre in the medulla, giving 
rise to continuous renal congestion. 

Horbid Anatomy. —There are no constant anatomical lesions. The kid¬ 
neys have been found enlarged and congested. The bladder has been found 
kimm+ponhied. Dilatation of the ureters and of the pelves of the kidneys has 
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been preset. Death has not infrequently resulted from chronic pulmonary 
disease. Very varied lesions have been met with in the nervous system 

Symptoms.— The disease may come on rapidly, as after a fright or an 
injury; more commonly it is gradual. According to Knife, the patients often 
complain in the early stages of severe racking pains in the lumbar region 
shooting down the thighs. A copious secretion of urine, with .increased thTrst, 
are the prominent features of the disease. The amount of urine in the twi n- 
ty-four hours may range from 20 to 40 pints, or even more. Trousseau speaks 
of a patient who consumed 50 pints of fluid daily and passed about 56 pints 
of urine in the twenty-four hours. In two of our cases, the amount passed 
was greater than that ingested in liquids and solids. The specific gravity is 
low, TOOJ.to 1.Q.05; the color is extremely pale and watery. The total solid 
constituents„msy not be reduced. The amount of urea has sometimes been 
found in excess. Abnormal ingredients are rare. Muscle-sugar, inosito, has 
been occasionally found. Albumin is rare. Traces of sugar have been met 
with. Naturally, with the passage of such enormous quantities of urine, there 
iB a proportionate thirst, and the only inconvenience of the disease is the 
necessity for frequent micturition and’ frequent drinking. The appetite is 
usually good, rarely excessive as in diabetes mellitus; hut Trousseau tells 
of the terror inspired by one of his patients in the keepers of those eating- 
houses where bread was allowed without, extra charge to the extent of each 
customer’s wishes, and says that the man was paid to stay away. The patients 
may be well nourished and health,y-looking. The disease in many instances 
does not appear to interfere in any way with the general health. The per¬ 
spiration is naturally slight and the skin is harsh. The amount of saliva is 
small and the mouth usually dry. The tolerance of alcohol is remarkable, 
and patients have been known to take a couple of pints of brandy, or a dozen 
or more bottles of wine, in the day. 

The course depends entirely upon Hie nature of the primary trouble. 
Sometimes, with organic disease, either cerebral or abdominal, the general 
health is much impaired; the patient becomes thin, and rapidly loses strength. 
In the essential or idiopathic eases, good health may be maintained for an 
indefinite period, and the affection has been known to persist for fifty years. 
Death usually results from some intercurrent affection. Spontaneous cure 
may take place. 

Diagnosis. —A low specific gravity and the absence of sugar in the urine 
distinguish the disease from diabetes mellitus. Hysterical polyuria may 
sometimes simulate it very closely. The amount of urine excreted may be 
enormous, and only the development of other hysterical manifestation* may 
enable the diagnosis to be made. This condition is, however, always transi¬ 
tory. 

In certain cases of chronic Bright’s disease a very large amount of urine 
of low specific gravity may be passed, but the presence of albumin and of 
hyaline casts, and the existence of heightened arterial tension, stiff vessels, 
mid hypertrophied left ventricle make the diagnosis easy. 

Treatment. —The treatment is not satisfactory. No attempt should be 
made to reduce the amount of liquid. Opium is highly recommended, but 
is of doubtful service. The preparations of valerian may be tried; either the 
powdered root, beginning with 5 grains three times a day, and increasing 
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until 2 drachms are taken in the day, or the valerianate of zinc, in 15-grain 
doses, gradually increased to 30 grains, three times a day. Anti-syphilitifl 
treatment should be thoroughly tried in those cases with a suspicious historjf 
Ergot, ergotin, antipyrin, the salicylates, arsenic, stryohnine, turpentine, and 
the bromides have been recommended. Electricity may be used. 

VH. RICKETS (Rhachitifl). 

Definition. —4 disease of infants, characterized by impaired nutrition of 
the entire body and alterations in the growing bones. 

Glisson, the anatomist of the liver, accurately described the disease in 
1650. The name is derived from the old English word wrickken, to twist. 
Glisson suggested to change the name to rhachitis, from the Greek, fidxis, 
the spine, as it was one of the first parts affected, and also from the similarity 
in the sound to rickets. 

Etiology.—Rickets exists in all parts of tho_wprld, JjuLia. .particularly 
marked among poor of the larger cities, who ate badly housed and ill fed. 
It is much more common in Europe than in America. •'In Vienna- and 
London_-fx«a-50.-to 80 per cent of all.the children at the clinics present 
s igns of rickets. It is a comparatively rare disease in Canada. In the cities 
of the TTpi tfifT States it is very^revalen^parfrcuTafTy'among the children of 
the-tregro and #f the Italian races. Want of sunlight, impure air, confinement, 
and lack of exerHse are important factors. Prolonged lactation and suckling 
' thA child during pregnancy are accessory influences in some cases. 

There is no evidence that the disease is hereditary. 

Rickets affects male and female children equally. It is a disease.of the 
first and second years of life, rarely beginning before the sixth month. Jenner 
has described a late rickets, in which form the disease may not appear until 
the ninth or even until the twelfth year, or later (the osteomalacia of pu¬ 
berty). Rickets has been regarded as a manifestation of congenital syphilis 
(Parrot). Syphilitic bones rarely, if ever, present the spongy tissue peculiar 
to-iiekets, and rhachitic bones never show the multiple osteophytes of syphi¬ 
lis. “ Syphilis modifies rickets; it does not create it ” (Cheadle). A faulty 
diet is 4he essential factor -in the production of the disease. Like scum, 
rickets may be found in the families of the wealthy under perfect hygienic 
conditions. It is most common in children fed on condensed milk, the vari¬ 
ous proprietary foods, cow’s milk, and food rich in starches. “ An analysis 
of the foods on which rietabts is mag frequently and certainly produced shows 
invariably a deficiency in two of flRhief elements so plentiful in the standard 
food of young animals—namely, animal fat and proteid” (Cheadle). Bland 
‘ Sutton’s interesting experiment with the lion’s cubs at the “ Zoo " illustrates 
this point. When milk, pounded bones, and cod-liver oil were added to the 
meat diet the rickets disappeared, and for the first time in the history of the 
socletythe cubs were reared. Associated with the defect in food is a lack of 
proper assimilation of the lime salts. 

Morbid Anatomy. —Glisson’s original description of the external appeal 
ances of the body of a rickety child is remarkably complete; indeed, the 
entire monograph is an enduring monument to the skill and powers of obser¬ 
vation of this great physician. “(1) An irregular or unusual proportion of 
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§» part 8 - Ttle ^ead is evidently larger than normal, and the face fatter in 
to the other parts. . . . (3) The external members and muscles 
jfcthe. wh alft hufo . w e - aoon to be^elicate and emaciated, as though consumed 
by or tabes, and this (so* far as we know) is always observed in those 

dead of this affection. (3) The whole skin, both the true and the fleshy and 
fatty layers, isJlaccid and rather pendulous, like a loose glove, so that you 
think it could hold much more flesh. (4) About, the joints, especially in the 
wasteland aqMea, .there are certain protuberances wliiqh, if opened, are seen 
tp,„&08& not in the fleshy or membranous parts, but in the ends of the bones 
themselves, especially in ihek .epiphyses. 0). The joints, limbs, and habitus 
of all these external parts are less firm and rigid, less inflexible than in 
other dead bodies, and the neck scarcely becomes rigid, a frignre post, mor¬ 
tem, or to a loss extent than in other cadavers. (6) The chest externally is 
thin-and- much narrowed, especially beneatli the scapula', as though com¬ 
pressed from the sides, and the sternum accuminated like the keel of a ship 
or the breast of a fowl. (7) The ends of the ribs which join with the 
cartilag e s -ef. the sternum are nodular, like the ends of*the wrists and 
ankles.” 

He also describes the prominent..abdomen, the enlnxgedLJixer, and the 
changes in the mesenteric glands. 

The bones show the most important changes, particularly the ends of the 
long hones and the ribs. Between the shaft and epiphyses a slight bulging 
is apparent, and on section the zone of proliferation, which normally is 
represented by two narrow bands, is greatly thickened, bluish in color, more 
irregular in outline, and very much softer. The width of this cushion of 
cartilage varies from 5 to 15 mm. The line of ossification is also irregular 
and more spongy and vascular than normal. The periosteum strips off very 
•eadily .from the shaft, and beneath it there may be a spongy tissue not 
mlike. decalcified bone. The practical outcome of these changes is an imj 
perfect ossification, so that the bone has neither the natural rate of growth 
aor the normal firmness. In the cranium there may be large areas, partied 
larly'fir'fBe"pafieto-occipital region, in which the ossification is delayed, pro¬ 
ducing the so-eallpi} pyjjpio-tahes. so that the bone yields readily to pressure 
with the finger. There are localized depressed spots of atrophy, which, on 
pressure, give the so-called "parchment crackling.” Flat hyperostoses arise 
on the outer table, particularly on the frontal and parietal bones, producing 
the characteristic broad forehead with prominent frontal eminences, a con¬ 
dition sometimes mistaken for hydrocephalus. * 

Kassowitz, the leading authority on the anatomy of rickets, regards the 
hyperaemia of the periosteum, the marrow, the cartilage, and of the l>one 
itself as the primary lesion, out of which all the others arise. This disturbs 
the normal development of the growing bone and excites changes in that 
already formed. The cartilage cells in consequence proliferate, the matrix 
is softer, and as a result the bone which is formed from this unhealthy car¬ 
tilage is lacking in firmness and solidity. In the bone already formed this 
excessive vascularity exaggerates the normal processes of absorption, so that 
the relation between removal and deposition is disturbed, absorption taking 
place too rapidly. The new material is poor in lime salts. Kassowitz nas 
Proved experimentally that hyperaemia of bone results in defective deposition 
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of lime salts. It is interesting to note that GUisson attributed rickets to 
disturbed nutrition by arterial blood, and believed the changes in the long 
bones to be due to excessive vascularity. 

The chemical analysis of rickety bones shows a marked diminution in 
the calcareous salts, which may be as low as 25 or 35 per cent. 

The liver aqd spleen are usually enlarged, and sometimes the mesenteric 
glands. As Geo suggests, these conditions probably result from the general' 
state of the health associated with rickets. Bcneke has described a relative 
increase in the size of the arteries in rickets. 

Symptoms. —The disease tomes on insi diously a bout, the poring nf vtoniL 
tion, before the child begins to walk. Mild grades of it are often overlooked 
in the families of the well-to-do. In many cases ^digestive disturbances., pre- 
•ede the appearance of the characteristic lesions, and the nutrition of the 
illd is"markedly impaired. There is usually ^sl ight fever, the child is 
•ritab le and tfe stles s. and^s lccps badly . If he has already walked, he now 
lows a marked disinclination to do so, and seems feeble and u nstead y m 
is gait . Sir William Jenner has called attention to three ge neral svinp toiin 
f great importance^ Firs t, a diffuse soreness of the body, so that, the child 
ries when an attemptTsmadc fo'move ft, and prefers to keep perfectly still. 
.TufTis often a marked and suggestive symptom. ^Secondly, slight .fever 
100° to 101. 5°), with agpiuXB»l..restlessne3s T . and.a. tmlnncy to, Ihrgw off 
he bed clothes. This may be partly due to the fact that the general soiw- 
.iveness is such that even their weight may be distressing. And, thirdly. 
irofuse sw eating, particularly about .the head and neck, so that in the morn¬ 
ing the pillow is found soaked with perspiration. 

<g Th e tisane s become soft and flab by *f the skin i s pale; and from a healthy, 
plnmp condition, th£, child becomes ppny -and feebly The muscular weak¬ 
ness may be marked, particularly in the legs, and paralysis may be suspected. 
This so-called pseudo-paresis of rickets results in part from the flabby, weak 
condition of the Tegs and in part from the pain associated with the mo\e- 
ments. Coincident with, or following closely upon, the general symptoms 
the characteristic skeletal lesions are observed. Among the first of these to 
npppar ffrp. obangRa in the, ribs, at the junction of the bone with the car¬ 
tilage, forming the so-called rickety rosary. When the child is thin these 
nodules may be distinctly seen, and in any case can be easily made out by 
touch. They very rarely appear before the third month. They may increase 
in size up to the second year, and are Tarely seen after the fifth year. The 
} thorax.undergoes important changes. Just outside the junction of the car¬ 
tilages with the ribs there is an oblique, shallow depression extending doaii- 
warcTand outward. tr ansv erse curve,, sometimes called TTprriann’a gmaic. 
passes outward from the level of the ensiform cartilage toward the axilla, and 
may be deepened at each inspiration. It is rendered more prominent by the 
eversion and prominence of the costal border. The sternum projects, par¬ 
ticularly in its lower half, forming the so-called pigeon or chicken breast. 
These ehanges in the thorax are not peculiar, however, to rickets, and are 
much more commonly associated with hypertrophy of the tonsils, or any 
trouble which interferes with the free entrance of air into the lungs. The 
spine is often carved posteriorly, the processes are prominent; lateral curva¬ 
ture is not so common. 
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/■S'jfe' tead of a - ricket y child usually looks large in proportion both to the 

‘body anq.-the face, and the foatanelles remain open for a long time. There 
are areas, p arti cularly in the parieto-occipital regions, in which ossification is 
imperfect; and the bone may yield to the pressure of the finger, a condition 
to which the term cranio-tabes has been given. The relation of this condition 
to rickets is still somewhat doubtful, as it is very often associated with syphi¬ 
lis—in 47 of 100 cases studied by George Carpenter. Coincidentlv with this, 
hyperplasia proceeds in the frontal and parietal eminences, so that these por¬ 
tions of the skull increase in thickness, and may form irregular bosses. In 
one-type the skull may be large and elongated, with the top considerably 
flattened. In another, and perhaps more common case, the shape of the skull, 
when seen from above, is rectangular—the caput qundratum. The skull looks 
large in proportion to the face. The forehead is broad and square, and the 
frontal eminences marked. The anterior fontanelle is late in closing, and 
may remain open until the third or fourth year. The skin is thin, the veins 
are full and prominent, and the hair is often rubbed from the back of the 
skull. In contradistinction to the cranio-tabes is the condition of cranio- 
sclerosis, which has also been ascribed to rickets. 

On placing the ear over the anterior fontanelle, or in the temporal region, 
a systolic murmur may frequently be heard. This condition, first described 
by John D. Fisher, of Boston, in 1833, is heard with the greatest frequency 
in rickets, but its presence and persistence in perfectly healthy infants have 
been amply demonstrated. The murmur is rarely heard after the fifth year. 
A knowledge of the existence of this systolic brain murmur may prevent 
errors. A case has been reported as an instance of tumor of the brain. 

Changes occur in the bones of the face, chiefly in the maxilla;, which are 
reduced in size. The normal process of dentition is much disturbed; indeed, 
late teething is one of the marked features in rickets. The teeth which appear 
may be small and badly formed. 

In the upper limbs changes in the scapula; are not common. The clavicle 
may be thickened at the sternal end, and there may be thickening near the 
attachment of the stemo-cleido muscle. The most noticeable changes are 
at the lower ends of the radius and ulna. The enlargement is at the junction- 
area of the shaft and epiphysis. Less evident enlargements may occur at the 
lower end of the humerus. In severe cases the natural shape of the bones 
of the arm may be much altered, since they have had to support the weight of 
the child in crawling on the floor. The changes in the pelvis are of special 
importance, particularly in female children, as in extreme cases they lead to 
great deformity, with narrowing. In the legs, the lower end of the tibia first 
becomes enlarged; and in slight cases it may alone be affected. In the severe 
forms the upper end of the bone, the corresponding parts of the fibula, and 
the lower end of the femur become greatly thickened. If the child walks, slight 
bowing of the tibis inevitably results. In more advanced cases the tibise, and 
even the femora, may be arched forward. In other instances the condition of 
knock-knee occurs. Unquestionably the chief cause of these deformities is 
the weight of the body in walking, but muscular action takes part in it. The 
green-stick fracture is not uncommon in the soft bones of rickets. 

These changes in the skeleton proceed slowly, and the general symptoms 
vary a good deal with their progress. The child becomes more or less ema- 
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dated, though “ fat rickets ” is by no means uncommon, and a child may be 
well nourished but “ pasty ” and flabby. Fever is not constant, but in actively 
progressing changes in the bone there is usually a slight pyrexia. The abdo-^ 
men is large, “pot-bellied,” due partly to flatulent distention, partly to en-i 
largement of the liver, and in severe cases to diminution of the volume of thr 
thorax. The spleen is often enlarged and readily f^pable. The urine 
stated to contain an excess of lime salts, but Jacobi and Barlow say this has 
not been proved. No special or peculiar changes, indeed, have as yet been 
described. There is usually slight ansemia, the haemoglobin is absolutely and 
relatively decreased; a leueocytosis may or may not be present; it is more 
common with enlargement of the spleen (Morse). Many rickety children 
show marked nervous symptoms; irritability, peevishness, and sleeplessness 
are constantly present. Jenner called attention to the close relationship which 
existed between rickets and infantile convulsions, particularly to the fits 
which occur after the sixth month. Tetany is by no means uncommon, it 
involves most frequently the arms and hands; occasionally the legs os well. 
Laryngismus stridulus is a common complication, and though not, as some 
state, invariably associated, yet it is certainly much more frequent in rickety 
than in other children. Severe rickets interferes seriously with the growth 
of a child. Extreme examples of rickety dwarfs are not uncommon. Acute 
rickets, so called, is in reality a manifestation of scurvy and will be described 
With that disease. 

Prognbsis.—-The disease is never in itself fatal, but the condition of the 
child is such that it is readily carried off by intercurrent affections, particu¬ 
larly those of the respiratory organs. Spasm of the larynx and convulsions 
occasionally cause death. In females the deformity of the pelvis is serious, 
as it may lead to difficulties in parturition. 

Treatment.—The better the condition of the mother during pregnancy 
the less likelihood is there of the development of rickets in the child. Rapidly 
repeated pregnancies and suckling of a child during pregnancy seem impor¬ 
tant factors in the production of the disease. Of the general treatment, 
attention to the feeding of the child is the first consideration. If the mother 
is unhealthy, or can not from any cause nurse the child, a suitable wet-nurse 
should be provided, or the child must be artificially' fed, in which case cow’s 
milk, diluted according to the age of the child, should constitute the chief food. 
Care should be taken to examine the condition of the stools, and if curds are 
present the child is taking too much, or it is not sufficiently diluted. Barley- 
water or carefully strained and well-boiled oatmeal gruel form excellent addi¬ 
tions to the milk. 

The child should be warmly clad and should be in the fresh air and 
sunshine the greater part of the day. It is a “ vulgar error ” to suppose that 
delicate children can not stand, when carefully wrapped up, an even low tem¬ 
perature. The child should be bathed daily in warm water. Careful friction 
with sweet oil is very advantageous, and, if properly performed, allays rather 
than aggravates the sensitiveness. Special care should be taken to prevent, 
deformity. The child should not be allowed to walk, and for this purpose 
splints applied so as to extend beyond the feet are very effective. Of medi¬ 
cines, phosphorus has been warmly recommended by Kassowitz, and its n ?e 
is also advised by Jacobi. The child may be given gr. ifr two or three times 
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a day*, dissolved in olive oil. The best preparation in such cases is the elixir 
phosphori, six to ten or twelve minims three times a day (Jacobi). Cod- 
liver oil, in doses of from a half to one teaspoonful, is very advantageous. 
The syrup of the iodide of iron may bo given with the oil. The digestive 
disturbances, together with the respiratory and nervous complications, should 
I^Seive appropriate tre^mcnt. 


Vm. OBESITY. 


Corpulence, an excessive development of the bodily fat—an “ oily dropsy.” 
in the words of Lord Byron—is a condition for which we are consulted in 
three-groups of cases. First, there are per.-ons of both sexes who have an 
hereditary tendency to obesity. Secondly, there is an increasing number of 
cases of obesity in children, particularly in the Ignited States, associated with 
bad habits in eating, and usually carelessness and lack of control on the part, 
of the parents. Thirdly, and most frequently, we are consulted by women 
at the middle period of life, who are troubled with an over-growth of fat. 
While as a rule fat is no sign of health, and particularly in children may be 
associated with anaemia and rickets, on the other hand a great many stout 
persons enjoy unusual vigor. Nor is obesity always associated with_oxer- 
eating. Many stout persons are light eaters, and chlorotic girls with de¬ 
praved or poor appetites may be very plump. After forty, as Sir James Paget 
remarks, we tend to become either thin or fat, and the former are usually 
happier and live longer. Too much food and too little exercise are largely 
responsible in about half of the eases, but in the hereditary ones these factors 
do not prevail, and this is a point to be borne in mind very carefully in the 
question of treatment. As Duckworth states, gout is an important agent in 
majjy.jnafcces. 

A remarkable form seen occasionally is acute obesity in which as much as 
seventy pounds in weight may be gained in six or eight months. In one ease 
it was associated with marked cardiac wgftkncss and extreme dyspnma on 


exertion. 

In obesity it is now generally conceded that the carbohydrates, which were 
bo long blamed, are not at fault, since they arc themselves converted into 
watet-ani oacbon dioxide. On account, however, of the facility with which 
they are utilized for the purposes of oxidation, the albuminous elements of 
the food are less readily oxidized and not so fully decomposed, and the fat 
is in reality separated from them. So, too, the fats themselves are not so 
prone to cause obesity as the carbohydrates, being less readily oxidized and 
interfering less with the complete metabolism of the albuminous elements. 

An extraordinary phenomenon in excessively fat young persons is an un¬ 
controllable tendency do sleep—like the fat boy in Pickwick I have seen 
one instance of it. Caton has reported a case. Sainton (Narcolepn, 
Olesiti, Rev. Neurologique, 1901) regards it as auto-toxic in origin. 

Tnatment. —We U in mind .t the «** the ."I™*” 

Pocmtes (Aphorism III), speaking of ft full hahit of m y. , to an 
depletions are dangerous, and that the reduction mus no oge history 
oxtrem?T~*' M T7ie' aphorism of the celebrated Georg 6 J 11 , » 0 besitv in 

records one of the most successful instances of the treatment of obesity 
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literature), quoted at page 463, contains the essence of good sense* on the 
subject. Put in other words, it reads—We eat too much after 'forty yean 
of age. . "i .J 

We are often consulted by persons in whose family obesity 
give rules for the prevention of the condition in children or in wepfen ap-* 
proaching the climacteric. In_the case of children. |gry much may ip done 
by regulating tjjjfaiet, reducing the starches and fats .in. the food, notlallow- 
ing the child re?™ eat sweets, and encouraging systematic exercises. In the 
case of women' who tend to grow stout after child-bearing or at the climac¬ 
teric, in addition to systematic exercises, they should be told to avoid taking 
too much food, and particularly to reduce the starches and sugars. There 
are a number of methods or systems in vogue at present. In the celebrated 
one of Banting, the carbohydrates and fats were excluded and the amount 
of food was greatly reduced. Ebstein allows more fat, 

Oertel’s method is given under the treatment of fatty heart. He reduces 
the amount of liquid taken, and this is practically, too, the so-called Schwen¬ 
inger cure, in which liquids are allowed only two hours after the food. 

Von Noorden’s dietary, given in his exhaustive article in Nothnagel’a 
Handbuch, is as follows: Eight o’clock, 80 grammes of lean, cold meat, 25 
grammes of bread, one cup of tea, with a spoonful of milk, no sugar. Ten 
o’clock, one egg. Twelve o’clock, a cup of strong meat broth. One o’clock, 
a small plate of meat soup flavored with vegetables, 159 grammes of lean 
meat of one or two sorts, partly fish, partly flesh, 100 grammes of potatoes 
with salad, 100 grammes of fresh fruit, or compote without sugar. Three 
o’clock, a cup of black coffee. Four o’clock, 200 grammes of fresh fruit. 
Six o’clock, a quarter of a litre of milk, if desired, with tea. JEight- o’clock, 
125 grammes of cold riteat, or 180 grammes of meat weighed raw jfcl grilled, 
and eaten with pickles or radishes and salad, 30 grammes of QnHn bread, 
and two or three spoonfuls of cooked fruit without sugar. HirMievcs it 
” more satisfactory to give in addition to the three meals smaller quantities 
of food at shorter intervals, so as to obviate the tendency to weakness which 
these patients often experience. In addition he allows twice in the day 
a glass of wine. The use of mineral water, weak tea, or lemonade is not 
limited at the meal times or in the intervals. An occasional "hunger-day” 
is given. 

In the treatment of extreme obesity it is very much better that the patient 
should be in hospital, or under the care of a nurse, who will undertake the 
proper weighing and administration of the food. 

The thyroid extract should be used only in a systematic “cure.” Five 
grains three times a day is a sufficient dose. In conjunction with the diet anc 
exercises, it is useful, but it should not be ordered indiscriminately to fa' 
persons. » 

Adiposis Dolorosa (Dercum's Disease ).—“ A disorder characterised b; 
irregular, symmetrical deposits of fatty masses in various portions of th 
body, preceded by or attended with pain.” It is an affection of womer 
occurring at the middle period of life. In association with neuralgic pa' n; 
fatty swellings occur in various parts of the body. T he bunches of fat 
form huge masses, pendulous, and of a pultaceous conUftence. They do « 
occur on the hands, feet, or face. It differs from other forms of obesity i 
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it’ll lUTTipy distribution. and in the nervous disturbances in the form of pains 
and parmsthesias. The nature of the trouble is unknown. 

In acase of Burr's, and in one of Dercum’s. the thyroid .gland,-ahattud' 
Dcrcum tells me that lie has seen improvement from the 
use of the thyroid extract, and in one ease there was a complete disappear¬ 
ance of* all the neuritic, symptoms, and a great diminution in the size of the 
fatty deposits. 


SB 



SECTION V. 


DISEASES OE THE DIGESTIVE SYSTEM. 


A DISEASES OE THE MOUTH. 

STOMATITIS. 

(1) Acute Stomatitis.—Simple or erythematous stomatitis, the common¬ 
est form, results from the action of irritants of various sorts. Frequent at 
all ages, in children it is usually associated with dentition and with gastro¬ 
intestinal disturbance, particularly in ill-nourished, unhealthy subjects; in 
adults it may follow the abuse of tobacco, or the use of too hot or too highly 
seasoned food; it is a concomitant of indigestion, or of)the specific fevers. . 

The affection may be limited to the gums and lips or may extend over 
the whole surface of the mouth and include the tongue. There is at first 
superficial redness and dryness of the membrane, followed by increased secre¬ 
tion and swelling of the tongue, which is furred, and indented by the teeth. 
There is rarely any constitutional disturbance, but in children there may be 
slight elevation of'temperature. The condition is sufficient to caul* consid- 
verable discomfort, sometimes amounting to actual distress and pain, particu¬ 
larly in mastication. 

In infants the mouth should be carefully sponged after each feeding. A 
mouth-wash of borax or the glycerin of borax may bo used, and in severe 
cases, which tend to become chronic, a dilute solution of nitrate of silver (3 
or 4 grains to the ounce) may he applied. 

(2) Aphthous Stomatitis.—This form, also known as follicular or vesicu¬ 
lar stomatitis, is characterized by the presence of small, slightly raised spots, 
from 2 to 4 mm. in diameter, surrounded by reddened areolse. The spots 
appear first as vesicles, which rupture, leaving small ulcers with grayish bases 
and bright-red margins. They are seen most frequently on the inner surfaces 
of the lips, the edges of the tongue, and the cheeks. They are seldom present 
on. the mucous membrane of the pharynx. This form is met with most often 
in children under three years. It may occur either as an independent affec¬ 
tion or in association with any one of the febrile diseases of .childhood or 
with an attack of indigestion. The crop of vesicles comes out with groat 
rapidity and the little ulcers may be fully formed within twenty-four hours. 
The child complains of-soreness of the mouth and takes food.. with, reluctance. 
The-.buceal secretions are increased, and the breath is heavy, but not fou ■ 
The constitutional symptoms are usually those of the disease with which the 
aphtha; are associated. The disease must not be confounded with thrush. 
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;jf» »py tial pn-imitp has been found in connection with it. It is not a serious 
'condition, and heals rapidly with the improvement of the constitutional state. 
Infers.oases it may extend to the pillars of the fauces and to the pharynx, 
|and;produce ulcers which are irritating and difficult to heal. 

£ ulcer should he touched with nitrate of silver and the month should 

lira tlspaghly cleansed after taking food. A wash of chlorate of potassium, 
for of borax and glycerin, may he used. The constitutional symptoms should 
receive careful attention. 

Here may be mentioned a curious affection which has been observed chiefly 
in southern Italy, and which is characterized by a pearly-colored membrane 
with induration, immediately beneath the tongue on the framum (Riga's 
dis$tpe). There may bo much induration and ultimately ulceration. It 
occurs in both healthy and cachetic children, usually about the time of the 


eruption of the first teeth. Tt is sometimes epidemic. 

,(3) Ulcerative Stomatitis.—This form, which is also known by the names 
of fetid stomatitis, or putrid, sore moulli, occurs particularly in children after 
the first dentition. It may prevail as a wide-spread epidemic in institutions 
in which the sanitary conditions arc* defective. It has been- met with in jails 
and camps. , Insufficient and unwholesome food, improper ventilation, and 
prolonged damp, Cold weather seem to be special predisposing causes. Lack 
of cleanliness of the mouth, the presence of carious teeth, and the collection 
»of tartar around them favor the occurrence of the disease. The affection 


spreads like a specific disease, but the microbe has not yet been isolated. It 
has been held that the disease is the samo as the foot-and-mouth disease of 
cattle, and that it is conveyed by the milk, but there is no positive evidence 
on these points. Payne suggests that the virus is identical with that of con¬ 


tagious impetigo. 

Thtf^baorbid process begins at the margin of the gums, which become 
swollen and red, and bleed readily. Ulcers form, the bases of which are 1 * 
covered with a grayish-white, firmly adherent membrane. In severe cases the 
teeth may become loosened and necrosis of the alveolar process may occur. 
The ulcers extend along the guin-line of the upper and lower jaws; the tongue, 
lips, and mucosa of the cheeks are usually swollen, but rarely ulcerated. 1 hero 
is salivation, the breath is foul, and mastication is painful. The submaxillary 
lytnph-glands arc enlarged. An exanthem- may break out and be mistaken 
for measles. The constitutional symptoms arc often severe, and in debilitated 


children death sometimes occurs. . 

In the treatment of this form of stomatitis chlorate of potassium has been 
found*to be almost specific. It should be given in doses of 10 grains three 
times a day, to a chil d, and to an adult double that amount. Locally d may 
be used as a mouth-wash, or the powdered salt may be applied directly to the 
ulcerated surfaces. When there is much fetor, a solution of potassium per¬ 
manganate may be used as a wash, and an application of nitrate of silve 

^There ^are 1 several other varieties of ulcerative sore 
entirely from this form. Ulcers of the mouth arc common mi m 
and are usually seen on the mucous membrane of t e ips Thev 

arise from £mucous follicles, and are from » to 5 mm m diameter^Th^ 
may cause little'or no inconvenience; but m some inst y ^ 
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painful and interfere seriously with the taking of food and its mastication. 
As a rule they heal readily after the application of nitrate of silver, and the 
condition is an indication for tonics, fresh air, and a better diet. 

Recurring outbreaks of an herpetic, even pemphigoid, stomatitis are seen 
in neurotic individuals (stomatitis neurotica chronica, Jacobi). It may pre¬ 
cede or accompany the fatal form of pemphigus vegetans. 

Pa rrots de scribes the occasional appearance in new-born, debilitated chil¬ 
dren of small ulcers symmetrically placed on the hard palate on eithw side 
of the middle line. They rarely heal, but tend to increase4n. size, and may 
involve the bone. 

Bednar’s-.aphthm consist of small patches and ulcers on the hard palate, 
caused as a rale in young infants by the artificial nipple or the nurse’s 
finger. 

(4) Parasitic Stomatitis ( Thrush; Soor; Muguet ).—This affection, most 
commonly seen in children, is dependent upon a fungus, Saccharomyces 
albicans, called by Robin O'idium albicans. It belongs to the order of 
yeast fungi, and consists of branching filaments, front the ends of which 
ovoid torula cells develop. The disease does not arise apparently in a normal 
mucosa. The use of an improper diet, uncleanliness of the mouth, the acid 
fermentation of remnants of food, or the occurrence, from any cause, of ca¬ 
tarrhal stomatitis predispose to the growth. In institutions it is frequently 
transmitted by unclean feeding-bottles, spoons, .etc. It is not confined to 
children, but is met with in adults in the final stages of fever,’in chronic 
tuberculosis, diabetes, and in cachectic states. The parasite grows in the 
upper layers of the mucosa, and the filaments form a dense felt-work among 
the epithelial cells. The disease begins on the tongue and is seen in the form 
of slightly raised, pearly-white spots, which increase in size and gradually 
coalesce. The membrane thus formed can be readily scraped off, leaving an 
intact mucosa, or, if the process extends deeply, a bleeding, slightly ulcerated 
surface. The disease spreads to the cheeks, lips, and hard palate, and may 
involve the tonsils and pharynx. In very severe cases the entire buccal mucosa 
is covered by the grayish-white membrane. It may even extend into the 
oesophagils and, according to Parrot, to the stomach and crecum. It is occa¬ 
sionally met with on the vocal cords. Robust, well-nourished children arc 
sometimes affected, but it is usually met with in enfeebled, emaciated infants 
•with digestive or intestinal troubles. In such cases the disease may persist 
for months. 

The affection is readily recognized, and must not be cqpfounded with 
aphthous stomatitis, in which the ulcers, preceded by the formation of vesi¬ 
cles, are perfectly distinctive. In thrush the microscopical examination shows 
the presence of the characteristic fungus throughout the membrane. In this 
condition, too, the mouth is usually dry— a striking contrast to the salivation 
accompanying aphthae. 

Thrush is more readily prevented than removed. The child’s mouth 
should be kept scrupulously clean, and, if artificially'led, the Jetties should 
be thoroughly sterilized. Lime-water or any other alkaline fluid, such as the 
bicarbonate of soda (a drachm to a tumbler of water), may be employed. 
When the patches are present these alkaline mouth-washes may be continued 
after each feeding. A spray of borax or of sulphite of soda (a drachm to 
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the ounce) or the black wash with glycerine may be employed. The permnn- 
ganatejf potassium is also useful. The constitutional treatment is of equal 
importance, and it will often be found that the thrush persists, in spite of 
all, iocal measures, until the general health of the infant is improved by 
ehanjjje oi air or the relief of the diarrhoea, or, in obstinate cases, the substi¬ 
tution of a natural for the artificial diet. . 

(f>) Gangrenous Stomatitis ( Oancrvm Oris; Noma). —An affection char¬ 
acterised by a rapidly progressing gangrene, starting on the gums or cheeks, 
and leading to extensive sloughing and destruction. This terrible, but for¬ 
tunately rare, disease is seen only in children under very'unsanitary conditions 
or dnringiconvalescence from the acute fevers. It is more common in girls 
thattjn hoys. It is met with between the ages of two and five years. In at 
least one-half of the cases the disease has occurred'during convalescence from 
measles. Cases have been seen also after scarlet fever and typhoid. 'Hie 
mucous membrane is first affected, usually of the gums or of one cheek. The 
process begins insidiously, and when first seen there is a sloughing ulcer of 
the mucous membrane, which spreads rapidly and leads to brawny induration 


of the skin and adjacent parts. The sloughing extends, and in severe cases 
the cheek is perforated. The disease may spread to the tongue and chin; 
it may invade the bones of the jaws and even involve the eyelids and ears. In 
mild cases an ulcer forms on the inner surface of the cheek, which heals or 


may perforate and leave a. fistulous opening. Naturally in such a severe 
affection the>constitutional disturbance is very great, the pulse is rapid, the 
prostration extreme, and death usually takes place within a week or ten days. 
The temperature may reach 103° or 101°. Diarrhoea is usually present, and 
aspiration pneumonia often develops. H. R. Wharton has described a case 
in which there was extensive colitis. Bishop and Ryan have isolated an organ¬ 
ism which resembles in all points the diphtheria bacillus of reduced virulence. 

The treatment of the disease is unsatisfactory. In many cases the onset 
is so insidious that there is an extensive sloughing sore when the case first 
‘ comes u nder observation. Destruction of the sore by the cautery, either the 
Paquelin or fuming nitric acid, is the most effectual. Antiseptic applications 
should be made to destroy the fetor. The child should be carefully nourished 


and stimulants given freely. . , 

- (6) Mercurial Stomatitis (Ftyalism ).—It occurs chiefly m persons who 
have a,special susceptibility, and rarely now as a result of the excessive use 
of the drug. It is met with also in persons whose occupation necessitates 
! tile-constant handling of mercury. It often follows the .administration of 
1 repeated amalldoses. Tlius, a patient with'heart-disease who was ordered 
an eighth of a grain of calomel every three hours for diuretic purpose* Imb 
after taking eight or ten doses, a severe stomatitis, which persisted for , u 
weeks.-* I have known it to follow the administration of small doses g^y 
powder. ‘The patient complains first of,a metallic taste m , 

gums become swollen, red, and sore, mastication is difficult the sah 
become enlarged and painful, and there is a great increase ,j 

The tongue is.swollen, the) breath has a foul odor, an , i ^ 

greases, there may bemleeration of the mucosa, an , ig ggn- 

°f the jaw. Although troublesome and distressing, Instances in 

ous, aid recovery usually takes place in a couple of weeks. .^stances in 
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which the teeth become loosened or 'lfitft.eh.ed or in which tho inflammation 
extends to the pharynx and Eustachian tubes are rarely seen now. 

, The administration of mercury should be suspended so soon as the gums 
are “touched.” Mild cases of the affection subside within a few days and 
require only atsimple mouth-wash. In severer cases th® chlorate of potassium 
may be given internally, and used to rinse the mouth. nThe bowels should lie 
freely opened; the patient should take a hot bath every evening and should 
•drink plentifully of alkaline mineral waters. < Atropine is sometimes service¬ 
able, and may be given in doses of of a grain twice a day. i Iodine is also 
recommended. When the salivation is severe and protracted, the patient be¬ 
comes much debilitated and anaemic, so that a supporting treatment is indi¬ 
cated. The diet is necessarily liquid, for the patient finds the chief difficulty 
in taking food. If the pain is severe a Dover powder may be given at 
night. 

Here may be appropriately mentioned the influence of stomatitis, particu¬ 
larly the mercurial form, upon the developing teeth of children. The con¬ 
dition known as erosion, in which the teeth are honeycombed or pitted owing 
to defective formation of enamel, is indicative, as a rule, of infaoffl.Q..fitomft- 
tit». Such teeth must be distinguished carefully from those of congenital 
syphilis, which may of course coexist, but the two conditions are distinct. Tho 
honeycombing is frequently seen on the incisors; but, according to Jonathan 
Hutchinson, the test teeth of infantile stomatitis arc the first permanent 
molars, then the incisors, “ which are almost as constantly pitted, eroded, and 
of bad color, often showing the transverse furrow which crosses all the teeth 
at the same level.” Magitot regards these transverse furrows as the result 
of infantile convulsions or of severe illness during early life. He thinks they 
are analogous to the furrows on the nails which so often follow a serious 
disease. 

(7) Geographical Tongue (Eczema of the Tongue ).—A yemarkable des¬ 
quamation of the superficial epithelium of the tongue in circinate patches, 
which spread while the central portions heal. Fusion of patches leads to areas 
with sinuous outlines. When extensive the tqngue may be covered with these 
areas, like a geographical map. The affection causes a good deal of itching 
and heat, and may be a source of much mental worry to the patients, who 
often dread lest it may be a commencing cancer. 

The etiology of the disease is unknown. It occurs in infants and chil¬ 
dren, and it is not very infrequent in adults. It has been regardedres a gouty 
manifestation, and transient attacks may accompany indigestion. It is very 
liable to relapse. In adults it may prove very obstinate, and I know of one 
instance in which the disease persisted in spite of all treatment for more than 
two years. Solutions of nitrate of silver give the most satisfactory results in 
relieving the intense burning. 

There is a troublesome affection, not unlike the geographical tongue, as 
the patients have the same sense of burning and pain on eating. It is a 
superficial glossitis, limited usually to the border and point of Die tongue, 
which presents irregular reddish spots, looking as if the epithelium was rc-. 
mated, and the papilla are reddened and swollen. The condition is sometimes 
known as ffiillflr’fl g 1naaitia Local treatment with nitrate of silver as a rule 
gives relief. 
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(8) Liukoplakia buccali*. —Samuel Pluiubo described the condition aa 
'i ^thuqpis tinau alis. It has also been called buccal psoriasis and leuco-keratosis 
‘mucosa oris. The following forms occur: (a) Small white spots upon the 
tpngue, slight^ raised, even papillomatous— lingual coma. (6) Diffuse thick¬ 
ening of the epithelial coating of the tongue, either a thin, bluish-white color 
or opaque white, depending upon the thickness. It is patchy, and more often 
Upon the dorsum and sides, (c) Diffuse oral leukoplakia, a rcmarknblo con- 
diti sj in which the roof of the mouth, the gums, lips, and cheeks arc covered 
-^itlTan opaque white, sometimes smooth, sometimes fissured, rugose layer. 
In this wide-spread form the tongue may be spared. The visible mucosa of 


the lips may be involved, and occasionally the genital mucosa. 

While appearing spontaneously, the condition is most common in heavy 
smokers, and has been called smoker’s tongue. Epithelioma occasionally 
starts from the localized patches. A majority of the patients have had syphi¬ 
lis, but the condition does not yield, as a rule, to specific treatment. There 
is a glossy, flat atrophy of the posterior part of the tongue, also believed to 
he syphilitic (Virchow). 

Leukoplakia is a very obstinate affection. All irritants, such as smoke and 
very hot food, should be avoided. I vocal treatment with one-half-pcr-ccnt 
corrosive sublimate or a one-per-cent chromic-acid solution has been recom¬ 
mended. The propriety of active local treatment is doubtful. Papillomatous 
outgrowths should be cut off. The X-rays may be tried. The most extensive 
form may disappear spontaneously. 

(D) Fetor Oris.—The practitioner is frequently consulted for foul breath, 
and is daily made aware of its wide-spread prevalence. Too often he is himself 
the subject of the condition, to the disgust of his patients, with whom ho 
has to come into such close contact. It is impossible to give even a list of all 
the causes which are mentioned. The following are a few of tho more im¬ 
portant: (1) In connection with indigestion and the associated catarrhal 
disturbances in the mouth, pharynx, and stomach. The breath is “ heavy,” 
as the mothers say. A simple mouth-wash and a mercurial purge suffice to 
remove it. In a more serious disease of the stomach the breath may lie foul, 
and occasionally, in sloughing cancer, horribly stinking. (2) Local condi¬ 
tions in the mouth: (a) All the forms of stomatitis. Smokers should re¬ 
member that, apart altogether from the smell of tobacco, their breath in the 
morning is usually, to say the least, “heavy. (b) -Pyonrltna a veo 
This is the most common cause of foul breath m adults, and 's almos c n- 
stantly present after middle life, causing a perfectly distinctive odor only too 
well known to all of us. To.feat for .thfcpmamee Ara^a hit of stou thread 
oUfcudgB-of a sheet of paper high up between the teeth and the gums and] 
•then smell it. Scrupulous treatment of the gums by a cn is ^ jj 

daily scourine etc. (3) The tonsillar diseases. In the crypts of the tonsils 
the epithelial debris accumulates, and, invaded by lmcro-oigamsms, g 
forms the little round or triangular bodies which ^ 
lacunae, and when pressed between the 

The fetor oris from this cause is quite distinctive. To ft ^ tong}l> 
child or adult, smell the finger after it has bexm rubbed fi . P° h 

Local treatment is needed. <4) Decayed teeth the md odor ° 
quite distinct from that of pyorrhoea or chronic tonsillitis. (6) uespn* y 
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Many diseases of the nose, larynx, bronchi, and lungs are associated with ionl 
breath. (6) Htemic. The halitus—tbe expired air from the lung—may he 
impregnated with odors from the blood. Of this there are many well-known, 
instances. 

For practical purposes, it is to be remembered that pyorrhcea. alveolaris 
and what is called chronic lacunar tonsillitis are the two most common causes 
of foul breath. 

(10) Oral Sepsis.—To William Hunter, of Charing Cross Hospital^js due 
the credit of insisting upon the importance of the mouth as the chief channel 
of entrance of the pyogenic organisms, and as itself the scat of septi<^ pro¬ 
cesses. Necrosed teeth, pyorrhoea alveolaris, gingivitis, alveolar abscess, etc., 
are present in a great many people. A systemic infection may follow or (lie 
general health may be lowered by the continuous production of pus. In ex¬ 
tensive pyorrhoea alveolaris the daily amount of pus must be considerable, 
and there can be no question that it has a debilitating influence on the general 
health and is sometimes associated with a moderate anaemia and with a pasty 
complexion. Hunter describes septic gastritis and septic enteritis as common 
sequences; indeed, he regards appendicular, pleuritic, gall-bladder and pyelitic 
inflammations as forms of “medical sepsis” dute largely to infection from 
the mouth. One form of pernicious anasmia—infective haemolytic anaemia— 
he believes to be due to oral sepsis, or an infective glossitis. Of-thaJSfljcases 
of pernicious anaemia 'which I had under observation in 1904» "pjuuxliuia 
alveolaris_was present in more than half, but not one presented the infec¬ 
tive glossitis. Certain types of nephritis are also believed to be due to oral 
infection. 

There is no question of the importance of the subject, and we should insist 
upon scrupulous cleanliness of the mouth and teeth, particularly clearing 
away the tartar and the pockets oi pus. An adult should have his teeth 
cleansed in this way by a dentist once a month. We should, too, have less 
delicacy in telling our friends in whom the dpas of the breath reveals the 
■presence of the pyorrhoea. (See B. M. J., NOvemner 19, 1904.) 

*~-( 11 ^Affections of the mucous glands are not very coiSinon. j In catarrhal 
tBMtfjies in children and, in measles they maf bo swollen. ’ They are enlarged 
andvery prominent in Mikulicz’s disease, with chronic symmetrical enlarge¬ 
ment of the salivary and lachrymal glands. There is a singular affection of 
the mucous glands of the lips, chiefly of the lower, with much swelling ami 
infiltration. It was described by Volkmann, and has been called -dis¬ 
eases The mucous glands are enlarged, t)je ducts much dilated, and on 
pressure a mucoid or muco-purulent secretion may exude. The skin over the 
lips may be reddened and swollen. 


B. DISEASES OF THE SALIVARY GLANDS. 

• 

SqpcneoretiQn ( Ptyalism ).—The norm al amount of saliva va ries from 
8 to 3 pin ts in the twenty-four hours. The .secretion is iq fiir-mefl during tin* 
taking n? fo nd and in the physiological processes, of dentition. A great in¬ 
crease, to which the term ptyalism is applied, is met with under many cir¬ 
cumstances. It occurs occasionally^- in mental and nq rvmia affections and in 
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Olhies. Occasionally it is seen in the acute fevers, particularly in small-,m 
It occurs sometimes witlu disease of the pancreas. It has b«m met with 
during Ration usually early, though it may persist throughout the entire 
course. It has been known to occur attach menstrual period; and, lastly 
it is a common effect of certain drugs. Mercury, gold, copper, the iodine 
compounds and (among vegetable remedies) jaborandi, ryuscarin, and to¬ 
bacco excite the salivary secretion. Of these wo most frequently see the 
effect^ mercury in producing ptyalism. The salivation may be present with¬ 
out any inflammation of the mouth. 


Xerostomia (Arrest of the Salivary and Buccal Secretions■ Dry 
Maulh). In this condition, first described by Jonathan Hutchinson, the 
secretions of the month and salivary glands are suppressed. The tongue is 
red, sometimes cracked, and quite dry; the mucous membrane of the cheeks 
and of the palate is smooth, shining, and dry; and mastication, deglutition, 
and articulation are very difficult. The condition is not common. A majority 
of the cases are in women, and in several instances have been dissociated with 
nervous phenomena. The general health, as a rule, is unimpaired. Hadden 
suggests that it is due to involvement of some ceutro which controls tho 
secretion of.the salivary and buccal glands. In one ease a man aged thirty- 
two had a peculiar growth in the mouth, which proved to be the remnants 
of food; owing to the absence of any salivary or buccal secretions, it collected 
along the gums, and became hardened and adherent. 

3. Inflammation of the Salivary Glands. 

(а) Specific Parotitis. (Sec Mum vs.) 

(б) Symptomatic parotitis or parotid bubo occurs; 

(1) In the course of the infectious fevers—typhus, typhoid, pneumonia, 
pyaemia, etc. In ordinary practice it occurs oftenest, perhaps, in typhoid 
fever. It is the result either of septic infection through the blood, or the 
inflammation, in many eases, passes up the salivary duct, and so reaches tho 
gland. The process is usually very intense and leads rapidly to suppuration. 
It is, as a rule, an unfavorable indication in the course of a fever. Parotitis 
may occur in sec<$8Elary syphilis. 

(2) In connection with injhry or disease of the abdomen or peb|p, a 
condition to which Stephen Paget has called special attention. Of 101 cases 
of this kind, “ 10 followed injury or disease of the urinary tract, 18 were 
due to injury or disease of the alimentary canal, and 23 were due to injury 
or disease of the abdominal wall, the peritonaeum, or the pelvic cellular tissue. 
I’ho remaining 50 were due to injury, disease, or temporary derangement of 
the, genital orga ns.” By temporary derangement is meant slight injuries or 
natural processes—a slight blow on the testis, the introduction of a pessary, 
menstruation, or pregnancy. The etiology of this form of parotitis is obscure; 
but Buckneli has brought forward strong evidence to show that in all these 
cases infectiort takes place through the duct. 

(3) In_ftgsocigtion with facial paralysis, as in a case of fatal peripheral^ 
neuritis described by Gowers; in diabetes and chronic metallic poisoning. 

In t.hn tToa+fnoTit nf pamti'd bubo the application of half a dozen leeches 
will sometimes reduce the inflammation and promote resolution. When sup¬ 
puration seems inevitable hot fomentations should be applied. A free in¬ 
cision should be made early. 


80 
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(c) Chronic parotitis, a condition in which the glands are enlarged, rarely 
painful, may IfaLloyyJnflammation of_±hu_ikroat or mumps. Salivation may 
bo present. It may be due to lead, mercury, or potassium iodide. It occurs 
also m-iphronic Bright’s disease and im.sccondary syphilis. Symmetrical en¬ 
largement of the parotids of moderate extent is not very uncommon .artiong 
hospital patients. r I have seen three instances this-year (1904-’05). I saw 
one case, with Halsted, in which for several years the glands had been greallv 
enlarged, forming prominent painless tumors. 

(d) Mikulicz’s Disease .—In 1892 Mikulicz described an enlargement of 
the salivary, lachrymal, and buccal glands, persisting for years without any 
special cause. A good many .cases have now been reported. In my patient, 
a girl of eleven, the spleen was also enlarged. She died of chronic tubercu¬ 
losis, and before death the enlargement of the salivary glands had disap¬ 
peared. The lachrymal glands were completely sclerotic. 

(e) Gaseous Tumors of Stem’s Duct and of the Parotid Gland .—Tn glass- 
blowers and musicians Steno’s duct may become inflated with air and to™ 
a tumor the size of a nut or of an egg. Some have contained a mixture of 
air, saliva, and pus. In rare cases there are gaseous tumors of .the glands, 
which give a sensation of crepitation on palpation. 


C. DISEASES OF THE PHARYNX 

(1) Circulatory Disturbances. —(a) IJypmejnia is common ijuaite and 
chronic affections of the throat, and is frequently seen, as a result, oilhe irri¬ 
tation of tobacco smoke, and-from the constant use of the voice. Venous 
stasis is seen in valvular disease of the heart, and in mechanical obstruction 
of .the superior vena cava by tumor or aneurism. Ip-aortic, insufficiency the 
capillary pulse may sometimes be seen and the intense throbbing of the in¬ 
ternal carotid may be mistaken for aneurism. 

(6) Ussmarrhage is found in association with bleeding from other mucous 
surfaces,- or it is d uel to l ocal causes—granulations or vegetations. It may 
be mistaken for haimorrhage from the lungs or stomach., Sometimes the 
patient finds the pillow stained in the morning with bloody secretion. The 
condition is rarely serious, and requires only suitable local treatment. Qcca- 
sionjjly.a- haemorrhage takes place into the mucosa, producing a pharyngeal 
haematoma. I have thrice seen a condition of the uvula resembling hemor¬ 
rhagic infarction. One was in a patient with acute rheumatism, to whom 
large doses of salicylic acid had been given; the other two wore instances of 
poliosi s rheumatics, in both of which partial sloughing of the uvula took 
place. 

(c) (Edema. —An infiltrated oedematous condition of the uvula and adja¬ 
cent parts is not very uncommon,in conditions.of.debility, i in _profound 
fopmia, and-in Bright’s disease. Tho uvula is sometimes from this cause 
enormously enlarged, whence may arise difficulty in swallowing or in 
breathing. '' 

(2) Aoute Pharyngitis (Sore Throat; Angina Simplex). —The entire 
pharyngeal simetnjes, often with the tonsils, are involved. The condition 
may follow c old or ex posure. In other instances it2is as sociated with con- 
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rcfifr jfiniul sta tes, such as. rheumatism or gout, or .with digestive disorders. 
The patient complains of uneasiness and 'soreness in swallowing, of a feeling 
of and d rvneaa in the throat, together with a constant'.desire to hawk 

'Ulld coftgh. Frequently the inflammation extends into the larynx and pro- 
"'hj CTl ho frrs ^ ness. Not uncommonly it is only part of a general liaso-plmryn- 
g ejil catar rh. The process may pass into the Eustacliiaq lubes and ciuise 
slight deafness. There is stillness of the neck, tlie lympli-glands of which 
iinwK'enhu’gal and painful. The constitutional symptoms are randv severe. 
Theuiseaseysets in with a chilly feeling and slight lever; the pulse is in¬ 
creased in frequency. Occasionally the febrile symptoms are more severe, 
particularly if the tonsils are specially involved. The examination of the 
throat shows general congestion of the mucous membrane, which is dry and 
glistening, and in places'covered with sticky secretion. The uvula may he 
much swollen. 

Acute pharyngitis lasts only a few days and requires mild measures. If 
tlunfonsils are involved and the fever is high, aconite or sodium salicylate may 
be given. Guaiaeum also is beneficial; but in a majority of the cases a 
niiln m^l purg e or a sajjuo aperient and inhalations with steam meet the 
indications. 

(3)' Chronic Pharyngitis.—This may followirepeated acute attacks. It 
is very common:ill persons who smoko or drink to excess, and in those who 
, ago && voice very much, such as clergymen, hucksters, and others. It is 
frequently associated with chronic nasal catarrh. The naso-pharynx and the 
posterior wall are the parts most frequently affected. The mucous membrane 
is relaxed, the venules are dilated, and roundish bodies, from 2 to I mm. 
in diameter, reddish in color, project, to a variable distance beyond the mucous 
membrane. These Tcprcseut the proliferations of lymph tissue about the 
mucous glands. They may he very abundant, forming elongated rows m the 
lateral walls of the pharynx. With this there may he a dry glistening state 
of the pharyngeal mucosa, sometimes known as pharyngitis Mia. ho p la 
of the fauces and the uvula are often much relaxed ho ^retion fori s 
at the hack of the pharynx and the pat.ent may feel it drop down o n h 
vault, or it is tenacious and adherent, and is only removed by repeated effoits 

^ In V the g i rcatment, special attention must be paid to the general health 
If possible, the cause should he ascertained. The condition *’ "<on 
stanfc in smokers, and can not, be cured withou s oppmg . 

The use of food either too hot or too much spiced should U; ^ Tn 

it depends upon excessive exercise of the voice rc» siou 
many of th«Tc«, elmnge of ,ir and too.c, help very 

tJLt of the throat gargta. ™t». ^ “ t ™2lTl« .JI 

temporary relief, but when the hypertrophic con , uft ny instances 

should be thoroughly destroyed by the g “ lva |'°'™j' 0 |. s ‘ thc ( . on dition persists, 
this affords great and pennanent relief, bn permanent relief, 

and as it is not unbearable, the patient gives up a ^ ar0 usually 

(4) TTloeration of the Pharynx.-(a) ^1 ^. ic „‘ tnrr b. 
amallj superficial, and generally associat " l jtuuted on the posterior 

(b) Syphilitic. Most frequently 6raa ll, shallow ex- 

wall of the p harynx, they occur m the secondary stage 
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cavations with the mucous patches. In the tertiary stage,, they are due to 
erosion of-gummata, and in healing, they leave whitish cicatrices. 

(c) Tuberculous. Not very uncommon in advanced cases of phthfoa ■ jf 
extensive, they form one of the most distressing features of the diseased Tim 
ulcers are irregular, with ill-defined, edges and grayisikyellosfjiases. The pos¬ 
terior wall of the-pharynx may have an eroded, worm-eaten appearance. These 
ulcers are, as a rule, intensely- painful. Occasionally the pr iiyepy dfacajm j a 
about the tonsils and the pillars of the fauces. 

(d) Ulcers occur in connection with pseudo-membranous inflammation, 
particularly the diphtheritic. In cancer and in lupus ulcers are also present. 

(e) Ulcers are met with in certain of the fevers, particularly in 
typhoid. 

In many instances the diagnosis of the nature of pharyngeal ulcers is 
very difficult. The tuberculous and cancerous varieties are readily recog¬ 
nized, but it happens not infrequently that a doubt arises as to the syphilitic 
character of an ulcer. In many instances the local conditions may be uncer¬ 
tain. Then other evidences of syphilis should be sought for, and the patient 
should be placed on mercury and iodide of potassium, under which remedies 
specific ulcers usually heal with great rapidity. 

(5) Acute Infectious Phlegmon of the Pharynx.—Under this term Sen¬ 
ator has described cases in which, along with difficulty in swallowing,soreness 
of. the-, throat, and sometimes "hoarseness, the 'gicck enlarges, the pharyngeal 
mucosa becomes swollen and injected,'the fever is high, the constitutional 
symptoms are severe, and the inflammation passes on rapidly to suppuration. 
The symptoms are very intense. The swelling of the pharyngeal tissues early 
reaches such a grade as to impede respiration. Very similar symptoms may 
be produced by foreign bodies in the pharynx. 

(6) Retro-pharyngeal abscess occurs: (1) In healthy children between 

fix months and two years of age. The child becomes restless, the voice 
changes; it becomes nasal or metallic in tone, and there are pain-ond difli 
culty in swallowing. Inspection of the pharynx reveals .ft projecting tumoi 
in the middle line, or if it be not visible, it is readily felt, on .palpation 
projecting from the posterior wall. This form has been carefully describee 
by .Knplik (2) As a not infrequent sequel of the fevers, particularly o 
scarlet fever and diphtheria. (3) In caries of the bodies of the oervica 
vertebras. * 

The diagnosis is readily made, as the projecting tumor can be seen, o 
felt with the finger on the posterior wall of the pharynx. 

(1) Angina Ludovici ( Ludwig’s Angina; Cellulitis of the Neele ).—I 
medical practice this is seen as a'secondary inflammation in the specifi 
fevers, particularly diphtheria and scarlet fever. It may, however, occn 
idiopnthically or result from trauma. It is probably always a streptococci! 
infection which spreads rapidly from the glands. The swelling at first i 
most marked in the submaxillary region of one side. The symptoms an 
as* a rule, intense, and, unless early and thorough surgical measures are eir 
ployed, there is great risk of systemic infection. Semon holds that the var 
ous acute septic inflammations of the throat—acute oedema of the laryn 
phlegmon of the pharynx and larynx, and angina Ludovici—“represei 
degrees varying in virulence of one and the same process.” 
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D. DISEASES OF.THE TONSILS. 

I. ACUTE TONSILLITIS. 

L FOLLICULAR OR LACUNAR TONSILLITIS. 

• 

For practical purposes, under this name may he described the various 
forms which have been called catarrhal, erythematous, uleero-membranous, 
and herpetic. 

Etiology. —The disease is met with most frequently in young persons, but 
in children under ten it is less common than the chronic form. It is rare 
in infants. Sex has no special influence. Exposure to' wet and cold, and 
bad hygienic surroundings appear to have a direct etiological connection with 
the disease. In so many instances defective drainage has been found asso¬ 
ciated with outbreaks of follicular tonsillitis that sewer-gas is regarded as a 
common exciting cause. One attack renders a patient more liable to sub¬ 
sequent infection. The tonsils proper and the adjacent lymphatic tissues 
undoubtedly act as portals of entry for micro-organisms, not only in acute 
rheumatism but probably in other affections. Packard has called particular at¬ 
tention to acute tonsillitis as a precursor of endocarditis, erythema nodosum, 
and chorea. Cheadle describes it as one of the phases of rheumatism in 
childhood, with which articular attacks or chorea may alternate. The exist¬ 
ence of pains in the limbs upon which some lay stress is no evidence of the 
connection of the affection with rheumatism. A disease so common and 
wide-spread as acute tonsillitis necessarily attacks many persons in whose 
families rheumatism prevails or who may themselves have had acute attacks. 

■Mackenzie gives a table showing that, in four successive years more cases 
occurred in September than in any other month; in October nearly as many, 
with July, August, and November next. In this country it seems more preva¬ 
lent in the spring. So many cases arise within a short time that the disease 
may be almost epidemic. It spreads through a family in such a way that ,t 

“iflKS; JUStT*- is a 

and the testes and ovaries. F. J. Shepherd has called attention to the cir¬ 
cumstance that acute tonsillitis is a very common affectionm newly rnarr.^ 
persons. The commonest organism found m tonsillitis 1 P ffler 

Staphylococci also occur. In some cases the baci us V* ' , Atypical 
has ten found, but it does not always possess the full virulence (see Atypical 

l ’°7„l D i2S'-Th S laeur. .1 .he .en.». bee,™ ..led 

tion product., which form cheesy-looking masses, L' n f on tigimus lacuna 

of the erroto. Not infroy.entl, the «»d.t...s 1.1 and 

coalesce. The intervening mucosa is usually > JL. n v, ranoU s exuda- 

may present herpetic vesicles or, in some instancy ^from diph- 

tion, in which case it may be difficult to dis ‘hffi 1 f m i C rococci and 

theria. The creamy contents of the crypt are made up 

epithelial dSbris. , pl ,ill and aching pains in 

Symptom*.—Chilly feelings, or even a ^ rapidly, and in the 

the back and limbs may precede the onset. 1 he fever rises P „ 
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case of a young child may reach 105° on the evening of the flrst day. The 
patient complains of soreness of the throat and difficulty in shallowing. On. 
examination,, the tonsils are seen to be swollen and the crypts present tho 
characteristic creamy exudate. The tongue is furred, the breath, is,. h£ary 
and foul, and the urine is highly colored and loaded with urates. In-children 
tho respirations are usually very hurried, and the pulse, is greatly incragsed 
in rapidity. Swallowing is painful, and the voice often becomes nasal. Slight 
swelling of the cervical glands is present. In severe cases the symptoms in¬ 
crease and the tonsils become still more swollen. The inflammation gradually 
subsides, and, as a rule, within a week tho fever departs and the local condition 
greatly improves. The tonsils, however, remain somewhat swollen. The pros¬ 
tration and constitutional disturbance are often out of proportion to the 
intensify of the local disease. 

Complications.—Febrile albuminuria is not uncommon, and even acute 
nephritis. Endocarditis and pericarditis are more rare. It is to be borne in 
mind that in a child with fever an apex systolic murmur is almost invariably 
present. The disease may extend to the middle ear. A diffuse erythema, may 
simulate the rash of scarlet fever. 

Diagnosis.—It may be difficult to distinguish follicular tonsillitis from 
diphtheria. It would seem, indeed, as if there were intermediate forms be¬ 
tween the mildest lacunar and the severer pseudo-membranous tonsillitis. In 
the follicular-form the individual yellowish-gray masses, separated by the 
reddish tonsillar tissue, are very characteristic; whereas i n dip htheria the 
membrane is of ashy gray, and uniform, not patchy. A point of the greatest 
importance in diphtheria is that the membrane is not limited to the tonsils, 
but creeps up the pillars of the fauces or appears on the uvula. The diph¬ 
theritic membrane when removed leaves a bleeding, eroded surface jr whereas 
the exudation of lacunar tonsillitis is easily separated, and there is no erosion 
beneath it. In all doubtful cases cultures should be made to determine the 
presence or absence of Locffler’s bacillus. 


n. SUPPURATIVE TONSILLITIS. 

Etiology.—This arises under conditions very similar to those mentioned 
in the lacunar form. It may follow exposure to cold or wet, and is particu¬ 
larly liable to recur. It is most common in adolescence. The inflammation 
is here more deeply seated. It involves the stroma, and tends to go on to 
suppuration. 

Symptoms. —The constitutional disturbance is very great. 1 Tha tempera- 
ture rises to 104° or 105°, and the pulse ranges from 110 to 130. Nocturnal 
delirium is not uncommon. The prostration may be extreme. Thera is no 
local disease of similar extent which so rapidly exhausts the strength of a 
patient. Soreness and dryness of the throat, with pain in swallowing, are 
the symptoms of which the patient first complains. One or both tonsils may 
be involved. They are enlarged, firm to the touch, dusky red and cedematous, 
and the contiguous parts are also much swollen. The swelling of the glands 
may be so great that they meet in the middle line, or one tonsil may even 
push .the uvula aside and almost touch the other gland. The salivary and 
buccal: secretions are increased. The glands of the heck enlarge, the lower jaw 
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is fixed, and the patient is unable to open his mouth. In from two to four 
days the enlarged gland becomes softer, and fluctuation can be distinctly felt 
by placing one finger on the tonsil and the other at the angle of the jaw. The 
abscess points usually toward the mouth, but in some cases toward the phar¬ 
ynx. It may burst spontaneously, affording instant and great relief.; Suffo¬ 
cation has followed the rupture of a largo abscess and the entrance of the pus 
into the larynx. When the suppuration is peritonsillar and extensive, the 
internaLcarotid artery may be opened; but these are, fortunately, very rare 
accidents. 

Treatment. —In the follicular form.aconite may be given in full doses. It 
acts very beneficially in children. The salicylates, given freely at the outset, 
arc regarded by some as specific, but 1 have seen no evidence of such prompt 
and decisive action. At night, a full dose of Dover's powder may be given. 
The use of guaiaeum, in the form of 2-grain lozenges, is warmly rccom- 
f mendcd. Iron and quinine should be reserved until the fever has subsided. 
A pad of spongio-piline or thick flannel dipped in ice-cold water may be 
applied around the-neck and covered with oiled silk. More convenient still 
is aTmall ice-bag. '■ Locally the tonsils may be treated with the dry sodium 
bicarbonate. The moistened fingertip is dipped into the soda, which is then 
rubbed gently on the gland and repeated every hour. Astringent preparations, 
such as iron and glycerin, alum, zinc, and nitrate of silver, may he tried, to 
cleanse and disinfect the throat, solutions of borax or thymol in glycerin and 


water may be used. _ • . 

In suppurative tonsillitis hot applications in the form of poultices and 
fomentations are more comfortable and better than the ice-bag. 1 lie gland 
should be felt—it can not always be seen—from time to time, and should be 
opened when fluctuation is distinct. The progress of the disease may be short¬ 
ened and" the patient spared several days of great suffering if the gland is 
scarified early- The curved bistoury, guarded nearly to the point- with plaster 
or cotton, is the most satisfactory instrument. The incision should be made 
from above downward, parallel with the anterior pillar. -There are cases in 
which, before suppuration takes place, the parenchymatous swelling is so 
great that the patient is threatened with suffocation. In such instances either 
the tonsil must be excised or tracheotomy performed. Delavan refers to two 
cases in which he states that tracheotomy would, under these circumstances, 
have saved life. Patients with this affection require a nourishing liquid diet, 

and during convalescence iron in full doses. 

Early removal of the tonsils should be practised when a child suffer, 
recurring attacks, and thorough local treatment should be given o he naso 
pharynx Particular care should be taken of the child s mouth and throat. 


II. CHRONIC TONSILLITIS. 

(Ctak Naso-Pharyngeal Obstruction; Mouth-Breathing; Aprosexia.) 


Unde, this MX '» 

tissue in the vnnlt of the pharjrni. A, ;l „,| |l,is tissue, end 

as the affection usually involves both the 1 

the symptoms arc not to be differentiated. 
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Chronic enlargement of the tonsillar tissues is an affection of great im¬ 
portance, and may influence in an extraordinary way the m$ntaLaafl.hodily 
development of children. 

Etiology.—Hypertrophy of the tonsillar structures is occasionally congen¬ 
ital. Cases are perhaps most frequent in children, during the third hemi- ' 
decade. It may he associated with a general proliferation of all the lymphoid 
tissues of the body— lymphatism. The condition also occurs in young adults, 
more rarely in the middle-aged. The enlargement may-follow diphtheria or 
the eruptive fevers. The frequency of the occurrence of adenoid growths in 
the naso-pharynx has been variously stated. Meyer, to whom the profession 
is indebted for calling attention to the subject, found them in about one per 
cent of the children in Copenhagen, while Chappell found 60 cases in the 
examination of 2,000 children in New York. These figures give a very 
moderate estimate of the prevalence of the trouble. It occurs equally 
in boys and girls, according to some writers with greater prevalence in the 
former. 

Morbid Anatomy.—*-The tonsils proper present a condition of chronic 
hypertrophy, due to multiplication of all the constituents of the glands. The 
i lymphoid elements may be chiefly involved without much development of 
the. stroma. In other instances the fibrous matrix is increased, and the organ 
is then harder, smaller, firmer, and is cut with much greater difficulty. 

The adenoid growths, which spring from the vault of the pharynx, form 
masses varying in size from a small pea to an almond. They may be sessile, 
with broad bases, or pedunculated. They are reddish in color, of moderate 
firmness, and contain numerous blood-vessels. “Abundant, as a rule, over 
the vault, on a line with the fossa of the Eustachian tube, the growths may 
lie posterior to the fossa—namely, in the depression known as thg fossa of 
Bosenmuller, or upon the parts which axe parallel to the posterior wall of the 
pfiafjfffik, The growths appear to spring in the main from the mucous mem¬ 
brane covering the localities where the connective tissue fills in the inequali¬ 
ties of the base of % skull” (Harrison Allen). The growths are most 
frequently papillomatous with a lymphoid parenchyma. Hypertrophy of the 
pharyngeal adenoid tissue may be present without great enlargement of the 
tonsils proper. Chronic catarrh of the nose usually coexists. 

Symptoms.—‘■The direct effect of chronic tonsillar hypertrophy is the es¬ 
tablishment of mouth-breathing. The .indirect effects are deformation of the 
thorax, changes in the facial expression, sometimes marked alteration in 
the mental condition, and in certain cases stunting of the growth. Woods 
Hutchinson has suggested that the embryological relation of these structures 
with the pituitary body may account for the interference with development. 
The establishment of mouth-breathing is the symptom which first attracts 
the attention. It is not so noticeable by day, although the child may present 
the vacant expression characteristic of this condition. If At nig ht the child’s 
sleep.is greatly disturbed; the respirations are loud and snorting, mid there 
are sometimes prolonged pauses, followed by deep, noisy inspirations. .fThe 
pulse may vary strangely during these attacks, and in the prolonged interval 
may be slow, to increase greatly with the forced inspirations. .The abe na? 

- should be observed during the sleep of the child as they are sometimes mucl 
r wrae t ed du rin g jn a piration, due to a laxity of the walls, a condition readilj 
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modied by the use -of a soft wire dilator. > N ight terrors are common. The 
lild may wake .up in a paroxysm of shortness of breath. Sometimes these 
jtaeks are of great severity and thedyspnoea, or rather orthopncea, may sug- 
jgt pressure of enlarged glands on the trachea. Sometimes there is a noc- 
jmftl paroxysmal cough of a very troublesome character (Balne’s cough), 
sually excited by lying down. The attacks may occur through the day. 

When the, mouth-breathing has persisted for a long time definite changes 
re brought about in the face, mouth, and chest. The facies is so peculiar 
nd distinctive that the condition may be evident at a glance. The expression 
, flgji heavy, and apathetic, due in part to the fact that the mouth is habit.u- 
Hy left open. In long-standing cases the child is very stupid-looking, re¬ 
ponds slowly to questions, and may he sullen and cross. The lips arc thick, 
he nasal orifices small and pinched-in looking, the superior dental arch is 


larrowed and the roof of the mouth considerably raised. 

The remarkable alterations in the shape of the chest in connection with 
nlarged tonsils were first carefully studied by Dupuytren (1828), who evi- 
lently fully appreciated the great importance of the condition. He noted 
‘ a lateral depression of the parietes of the chest consisting of a depression, 
nore or less great, of the ribs on each side, and a proportionate protrusion 
>f the sternum in front.” J. Mason Warren (Medical Examiner, 1839) gave 
in admirable description of the constitutional symptoms and the thoracic 
leformities induced by enlarged tonsils. These, with the memoir of Lambron 
(1861), constitute the most important contributions to our knowledge on the 
subject.’ Three types of deformity may be recognized: 

(a) Thb Pigeon or Chicken Breast, by far the most common form, in 
which the sternum is prominent and there is a circular depression in the 
lateral zone (Harrison’s groove), corresponding to the attachment of the 
diaphragm. The ribs are prominent anteriorly and the sternum is angulated 
forward at the manubrio-gladiolar junction. As a mouth-breathet is watched 
during sleep, one can see the lower and lateral thoracic regions retracted 
during inspiration by the action of the diaphragm. * . 

7b) Chest. —Some children, the subject of chronic naso-pharyn- 

geal obstruction, have recurring attacks of asthma, and the chest may be 
gradually deformed, becoming rounded and barrel-shaped, the neck short, 
and the shoulders and back bowed. A child of ten or eleven may have the 
thfcracic conformation of an old man with emphysema. , 

(c) The Funnel Breast (Trichterbrvst).-^ remarkable deformdy, 
in whi<* there is a deep depression at the lower sternum, has excited much 
controversy as to its mode of origin. I believe that in 
least it is due to the obstructed breathing in connection with adraoid vegeta^ 
turns. I have seen, two cases in children, in which the condition rc _ 

ess of formation. During inspiration the lower 8 . tern ™_ de g to that 

traded, so much so that at the height the de P^ 10 “ ]ower F s tcrnal region 
of a well-marked " TricMerbrwt.” While in repose, the lower stomai re* 


was distinctly excavated. pronunciation of 

The voice is altered and acquires a nasal quali^. Tim pro^ ^ 

certain letters j^changed, and there is ma 11 y aviation of moutfr- 
sonants^ jnd m. Bloch lays great stress upon the associai 

breathing with stuttering. 
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The hearing is. impaired, usually owing to the exte nsion .of mgagg aati^j 
along the Eustachian tubes and the obstruction with mucus ortEenaarowi^ 
of their orifices by pressure of the adenoid vegetations. In eqmajjwttuicei 
may be duaJaj»,t£action of the drums, as the upper pharynx is insufljfcientffl 
supplied with air. Naturally the senses of taste and smell are much'imp aircdS 
With these symptoms there may belitfle or no nSsal calarrE or^SSchargc 
but the pharyngeal secretion of mucus is always increased. Children, hots 
ver, "do not notice this, as the mucus is usually swallowed, but older person! 
ixpectorate it with difficulty. 

Among other symptoms may be mentioned headache, which is by no means 
meommon, general listlessness, and an indisposition for physical,nr mental 
sxertion. Habit-spasm of the face has been described in connection with it 
[ have known several instances in which permanent relief has been afforded 
ay the removal of the adenoid vegetations. Enuresis is occasionally an asso- 
hated symptom. The influence upon the mental development is striking 
Mouth-breathers are usually dull, stupid, and backward. It is impossible fo 
them to fix the attention for long at a time, and to this impairment of th 
mental function Guye, of Amsterdam, has given the name agroffxia. Head 
aches, forgetfulness, inability to study without discomfort, are frequent syrnp 
toms of this condition in students. There is more than a grain of truth i 
the aphorism shut your mouth and save your life, which is found on the titli 
page of Captain Catlin’s celebrated pamphlet on mouth-breathing (1861‘ 
to which cause he attributed all the ills of civilization. 

A symptom specially associated with enlarged tonsils is fetor of the breat 
In the tonsillar crypts the inspissated secretion undergoes decomposition at 
an odor not unlike that of Limburger cheese is produced. The little ehee 
masses may sometimes be squeezed from the crypts of the tonsils. Thouj 
the odor may not apparently be very strong, yet if the mass be squeezed t 
tween the‘fingers its intensity will at once be appreciated. In some eases 
chronic enlargement the cheesy masses may be deep in the tonsillar crypl 
and if they remaiiflCor a prolonged period lime salts are deposited and 
tonsillar calculus ism this way produced. 

Children with enlarged tonsils are especially prone to take cold aDd 
recurring attacks of follicular disease. They are also more liable to di] 
theria, and in them the anginal features in scarlet fever are always m< 
serious. The ultimate results of untreated adenoid hypertrophy are imp 
tant. In some cases the vegetations disappear, leaving an atrophic condit 
of the vault of the pharynx. Neglect may also lead to the so-called Tho 
waldtfa. disease, in which there is a cystic condition of the pharyngeal toi 
and constant secretion of muco-pus. 

Diagnosis.—The facial aspect is usually distinctive. Enlarged tonsils 
readily seen on inspection of the pharynx. There may be no great enlai 
meat of the tonsils and nothing apparent at tho back of the throat even w 
the naso-pharynx is completely blocked with adenoid vegetations. In child 
the rhinoscopic examination is rarely practicable. Digital examination is 
most satisfactory. The growths can then be felt either as small, flat bo 
or, if extensive, as velvety, grape-like papillomata. 

Treatment.—If the tonsils are large and the general state is evidc 
influenced by them they should be at once removed. Applications of io 
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pencilling the crypts with nitrate of silver, arc of service in the 
bs, but it is waste of time to apply them to very enlarged glands, 
i pondition in which the tonsils are not much enlarged, but the crypts 
ntly.ffilled with cheesy secretions and cause a very bad odor in the 
rich instances the removal of the secretion and thorough pencil- 
pta. with chromic acid may be practised. The* galvano-cantery 
jgljiee .in many cases of enlarged tonsils when there is any objec- 
Jjprfto"the more radical surgical procedure. 

. The treatment of the adenoid growths in the pharynx is of the greatest 
importance, and should be thoroughly carried out. Parents should be frankly 
told that the affection is serious, one which impairs the mental not less than 
the bodily development of the child. In spite of the thorough ventilation 
of this subject by specialists, practitioners do not appear to have grasped ns 
yet the full importance of this disease. They are far too apt to temporize and 
unnecessarily to postpone radical measures. The child must be anesthetized, 
when the growths can be removed. The dangers of the operation are slight. 
Hsemorrhage occurs and may be severe. Death from chloroform has been 
somewhat frequent. Hinckel (N. Y. Med. Jr., Oct. 29, 1898) has collected 
18 case&TTHiey probably come in the category of the cases of sudden death in 
lympbatiam. The good effects of the operation are often apparent within a 
few days, and the child begins to breathe through the nose. In some instances 
the habit of mouth-breathing persists. As soon as the child goes to sleep 
the lower jaw drops and the air is drawn into the mouth. In these cases a 
shin strap can be readily adjusted, which the child may wear at night, n 
severe caws it may take months of careful training before the child can speak 
properly. An all-important point in the treatment of lesions of the naso¬ 
pharynx (and, indeed, in the prevention of this unfortunate condition) is to 
increase the,.breathing capacity of the chest by making the child perform 
systematic exercises, which cause the air to be driven freely and forcibly m 
aid out through the naso-pharynx. I can not too strongly commend this 

suggestion of Mr. Arbuthnot Lane. . q 

Throughout the entire treatment attention should be paid to hygiene a 
diet, and Oliver oil and the iodide of iron may be administered with benefit. 


E. DISEASES OF THE (ESOPHAGUS. 

$ I. ACUTE (ESOPHAGITIS. 

Etiology.— Acute inflammation occurs (a) in the catanhal ° f 

the specific fevers; more rarely as an extension from p r0( f UC cd ) )y 

.(&) SlCreault of intense mechanical or chemical imitation, P fon J 

foreign,bodies, by very hotJiquids, or . by ,? t T°?^ ^ rr ^ V ^;' cas i on ally in pneu- 
of pseudp-jaewhranous inflammation m dip - ^ inflammatioll in small- 

mo _5i?> ty phoid,f ever, and pyarnna. (d) As a P ■ administration of 

pox, and, aoc'';.ding to Laennec, as a result o p . , , cancer either 
tartar emetic, (e) In connection with local is ,V acute oesopha¬ 

gi the tube itself or extension to it from wi 
, Ptis, occasionally witty ulceration, may occu po 
1 ■} 
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Morbid Anatomy.—It is extremely rare to see redness of the mucosa, 
except when chemical irritants hare been swallowed. More commonly the 
epithelium is thickened and has desquamated, so that the surfa ce is covered 
with a fine granular substance. The mucous fpllicles are swollen and occa- 
*Bionally there may be seen small erosions. In the pseudo-membranous inflam¬ 
mation there is a grayish croupous exudate, usually limited in extent, at the 
upper portion of the gullet. This must not be confounded with the grayish- 
white deposit of thrush in children. The pustular disease is very rare in 
small-pox. In the phlegmonous inflammation the mucous membrane is greatly 
swollen, and there is purulent iimltration in the submucosa. This may Ik; 
limited as about a foreign body, or extremely diffuse. It may even extend 
throughout a large part of the gullet. Gangrene occasionally supervenes. 
There is a remarkable fibrinous or membranou* oesophagitis, most frequently 
met within the fevers, sometimes also in hysteria, in which long casts of the 
tube may be vomited. 

Symptoms.—Pain in deglutition is always present in severe inflammation 
of the oesophagus. A dull pain beneath the sternum is also present. Tn the 
milder forms of catarrhal inflammation there are usually no symptoms. The 
presence of a foreign body is indicated by dysphagia and spasm with the 
regurgitation of portions of the food. Later, blood and pus may be ejected. 
It is surprising how extensive the disease may be in the oesophagus without 
producing much pain or great discomfort, except in swallowing. The intense 
inflammation which follows the swallowing of corrosives, when not fatal, 
gradually subsides, and often leads to cicatricial contraction and stricture. 

Treatment.—The treatment of acute inflamuMtion of the oesophagus is 
extremely unsatisfactory, particularly in the severer forms. The slight ca¬ 
tarrhal cases require no special treatment. When the dysphagia is intense 
it is best not to give food by the mouth, but to feed entirely by encmata. 
Fragments of ice may be given, and as the pain and distress subside, demul¬ 
cent drinks. External applications of cold often give relief. ^0 

A chronic form (^oesophagitis is described, but this results usually from 
the prolonged action of the causes which produce the acute form. 

Ulceration, Catarrhal .—Follicular ulcers are not uncommon. Tuberculoui 
and syphilitic ulcers are rare. Very prominent varicose veins and small ero 
sitaB are not uncommon. The other forms are the carcinomatous, the erosior 
due to aneurism, and the ulcerative action of corrosive substances. There an 
two other important variqties—the ulcers in acute infectious diseases, diph 
theria, scarlet fever, afid pneumonia; and the peptic ulcer of the stomach, firs 
described by Albers in 1839. Tileston has collected forty eases of pepti 
ulcer in t]ie oesophagus. The pain, dysphagia, vomiting, and hsemorrhng 
have been the most important symptoms. Perforation occurred in six cases 
in one instance into the aorta. 

(Esophageal Varices .—Associated with chronic heart-disease and more fre 
quently with the senile and the cirrhotic liver, the oesophageal veins may be 
come distended and varicose. The mucous membrane ia in a state of chrotu 
catarrh, and the patient has'frequent eructations of jgiucus. .Bupture of thes 
varices is one of the . commonest causes of hsematemesis in cirrhosis ^of th 
•live»>ud in enlarged spleen. The blood may pass per rectum alone, as in 
cask reported by Power, of Baltimore, in 1889.' 
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8 PABM OP Tj h k (ESOPHAGUS (CESsophagisnuu). 

jjiia *H 5 alled spasmodic stricture of the gullet is met with in hysterical 
j ^jaate '; and -fiyppchondriacs, also in chorea, epilepsy, and especially hydro* 
ftoElSr :Ii is -sometimes associated also with the lodgment qf foreign bodies. 

* onB “ found'in females of a marked neurotic habit, but may 
lso occnr in'Sderly men. It may be present only during pregnancy. Among 
he cases which have come under my observation, one was a hypochondriac 
ivefT sixty-years of age who for many months had taken only liquid, food, and 
nth 1 great difficulty, owing to a spasm which accompanied every attempt to 
wallow. The readiness with which the bougie passed and the subsequent 
listory showed the true naturq of the case. The patient complains of inability 
jo swallow solid food, and in extreme instances even liquids are rejected, 
rhe attack may come on abruptly, and be associated with emotional disturb- 
ujjgs and with.substemal pain. The bougie, when passed, may be arrested 
temporarily at the seat of the spasm, which gradually yields, or it may slip 
through without the slightest effort. The condition is rarely serious, though 
it may persist for years. Spasm of the lower end of the gullet, associated 
with cardio-spasm, may be the cause of a remarkable fusiform dilatation of 
the oesophagus. Death has, however, followed it. 

The diagnosis is not difficult, particularly in young persons with marked 
nervous manifestations. In elderly persons cesophagismus is almost always 
connected with hypochondriasis, but great care must be taken to exclude 
cancer. 

In some cases a cure W'at once effected by the passage of a bougie. The 
general neurotic condition also requires special attention. 

Paralysis of the oesophagus scarcely demands separato consideration. It 
is a very rare condition, due most often to central disease, particularly bulbar 
paralysiflklt may be peripheral in origin, as in diphtheritic paralysis. Occa- 
sionallyit occurs also in hysteria. The essential symptom is dysphagia. 


TTT STEICTURE OP THE (ESOPHAGUS. 

This results from: -(a) Congenital stenosis of the oesophagus—There are 
two groups of cases, one in which there is complete occlusion, and t c mi e 
of the tube is converted into a fibrous cord; the other, the more common, m 
which the lower part opens into the trachea or one of the bronchi. There are 
some 19 cases on record (William Thomas). (6) The cicatricial fraction 
of healed-ulcers, usually due to corrosive poisons, occasionally to »yph^ 1! h a 
in rare instant after the fevers, (c) The growth of tumors mthowdj 
as in the so-called cancerous stricture. Eighty-five per ^nt of the casesw 
of this nature (Kelynack and Anderson), (d) External 
rm, ^wged^mpMands, enlarged thyroid, other tumors, and sometimes 

Vpericardial effusion. . ,, „ t an( j j n ex _ 

The cicatricial stricture may occur anywhere m the ^ 

treme paaes may, indeed, involve the whole tu , d toward the 

stances if; is found either bjgi*,up near toe P a D^ gmall qnanti ties of 
stomach- The narrowing majjie .extreme, so tnat o y i 
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food can trickle through, or the obstruction may be quite slight. There is 
usually no difficulty in making a diagnosis of the cicatricial stricture, as the 
history of mechanical injury or the swallowing of a corrosive fluid makes 
clear the nature of the case. UVhen the stricture is low down the oesophagus 
is dilated and the walls are usually much hypertrophied, i W hen the obstruc¬ 
tion is high in the gullet, the food is usually rejected at once, whereas, if it is 
low, it may be retained and a considerable quantity collects before it is re¬ 
gurgitated. Any doubt as to its having reached the stomach is removed by 
the alkalinity of the material ejected and the absence of the characteristic 
gastric odor. Auscultation of the oesophagus may be practised and is some¬ 
times of service. The patient takes a mouthful of water and the auscultator 
listens along the left of the spine. Tho normal oesophageal bruit may be 
heard later than seven seconds, the normal time, or there may be heard a loud 
splashing, gurgling sound. The secondary murmur, heard as the fluid enters 
the stomach, may lie absent. The passage of the oesophageal bougie will deter¬ 
mine more accurately the locality. Conical bougies attached to a flexible 
whalebone stein are the most satisfactory, but the gum-elastic stomach tulie 
may be used; a large one should be tried first. The patient should be placed 
on a low chair with the head well thrown back. The index finger of the 
left hand is passed far into tho pharynx, and in some instances this procedure 
alone may determine the presence of a new growth. The bougie is passed 
beside the finger until it touches the posterior wall of the pharynx, then along 
it, more to one side than in the middle line, and so gradually pushed into 
the gullet. It is to be borne in mind that in passing the cricoid cartilage there 
is often a slight obstruction. Great gentleness should be used, as it has hap¬ 
pened more than once that the bougie has been passed through a cancerous 
ulcer into the mediastinum or through a diverticulum. 1 have known Ibis 
accident to happen several times—once in the case of a distinguished surgeon, 
wlio performed cesophagoloniy and passed the tube, as he fhought, into (be 
stomach. The post mortem on the next day showed that the tube had entered 
a diverticulum and through it the left pleura, in which the milk injected 
through the tube was found. In another instance tho tube passed through a 
cancerous ulcer into the lung, which was adherent and inflamed. In a recent 
instance the passage of the tube was the cause of an acute pleurisy. Fortu¬ 
nately these accidents, sometimes unavoidable, are extremely rare. It is well 
always, as a precautionary measure before passing the bougie, to examine 
carefully for aneurism, which may produce all the symptoms of organic stric¬ 
ture. In cases in which the narrowing is extreme there is always emaciation. 
For treatment, surgical works must be consulted. 

IV. CANCER OF THE (ESOPHAGUS. 

This is usually epithelioma. It is not a common disease; there have been 
only 20 eases in the medical wards of the Johns Hopkins Hospital in sixteen 
years. It may occur in quite young persons; I saw a case with Julius Fried- 
enwald in a woman under thirty years of age. It is more frequent in males 
than in females. The middle and lower thirds are most often affected. At 
first confined to the raucous membrane, the cancer gradually increases and 
soon ulcerates. The lumen of the tube is narrowed, but when ulceration is 
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extensive in the later stages the stricture may lie less marked. Dilatation of 
ihe^ tnhe and hypertrophy of the walls usually 1 take place above the cancer. 
T&ulcp may perforate the trachea or a bronchus, the lung, the pleura, the 
nffi ffi j frjtin um, the aorta or one of ils larger branches, the pericardium, or it 
m# erode the vertebral column. The recurrent laryngeal ner\es are not 
infrequently implicated. Perforation of the lung produces., as a rule, local 
gangiqne. 

Symptom*. —The earliest symptom is/dysphagia, which is progressive pml 
may become extreme, so that the patient emaciates r apidly.? Regurgitation 
may take place at once; or, if the cancer is situated near the stomach, it may 
be defer redfor ten or fifteen minutes, or even longer if the tube is much 
dilated. The rejected materials may he mixed with blood and may contain 
cancerous fragments. In personsfover fifty years of age persistent difficulty 
in swallowing •accompanied bv rapid emaciation usually indicates icsophngeal 
cancer.J T he , cervical lymph-glands are frequently enlarged and may give 
early indication of the nature of the trouble. Pain may be persistent or bo 
present only when food is taken. In certain instances the pain is very great. 
The latent cases are very rare. Bronchitis and broncho-pneumonia are com¬ 
mon terminal events. 

Prognosis. —The prognosis is hopeless; the patients usually become pro¬ 
gressively emaciated, and die cither of asthenia or sudden perforation of the 
ulcer. 

Diagnosis. —In the diagnosis of the condition it is important, in the first 
place, to exclude pressure from without, as by aneurism or other tumor. The 
history enables us to exclude cicatricial stricture and foreign bodies. The 
sound may be passed and the presence of the stricture determined. As men¬ 
tioned above, great care should be exercised. Fragments of carcinomatous 
tissue mav in some instances be removed with the tube. . On auscultation 
along the left side of the spine the primary oesophageal murmur may be much 
altered in quality. 

Treatment.— In most cases milk and liquids can be swallowed, but supple¬ 
mentary nourishment should be given by the rectum. It may be advisable 
in some instances to pass a tube into the stomach and introduce food in this 
way. When there is difficulty in feeding the patient it is very much better 
to have gastrostomy performed at once, as it gives the greatest comfort and 
ease, and prolongs the patient’s life. 


V. RUPTURE OP THE OESOPHAGUS. 

(1) Rupture may occur in a healthy organ as a result of prolonged vomit- 
ingafter a full meal, or when intoxicated. Eight cases arc on recori (■ ir- 
ehow’sArchiv, vol. 162). Bocrhaave described the first case in Baron Wassen- 
nar, who “broke asunder the tube of the oesophagus near the <liaptira-rn^M 
that, after the most excruciating pain, the elements which he swallowed passed, 
together with the air, into the cavity of the thorax, and he expire 

0UT (2) U In' a few cases the rupture has occurred in a diseased and weakened 

tube, near the scar of an ulcer, for example. uncommon 

(3) Post-mortem softening—cesophago-malacia-a not very uncora 
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condition, must not be mistaken for it. In spontaneous rupture the rent 
is clean-cut and circumferential; in malacia it is rounded and often cribri¬ 
form, and the margins are softened. The contents of the stomach may be 
in the left pleura. 

VI. DILATATIONS AND DIVERTICULA. 

• Stenosis of the gullet is followed by secondary dilatation of the tube above 
the constriction and great, hypertrophy of the walls. ^Primary dilatation, 
which is extremely rare, appears to be associated with spasm of the lowea 
end of the gullet and of the cardiac orifice. The tube may attain extraor-' 
dinary dimensions, as in the specimen presented in 1904 to the Association 
of American Physicians by Kinnicutt (see Transactions). Regurgitation of 
food is the most common symptom. There may also be .difficulty in breathing 
from pressure. 

Diverticula are of two forms: (a) Pressure diverticula, which are most 
common at the junction of the pharynx and gullet, on the posterior wall. 
Owing to weakness of the muscles at this spot, local bulging occurs, which is 
gradually increased by the pressure of food, and finally forms a saccular 
pouch. (6) The traction diverticula situated on the anterior wall near the 
bifurcation of the trachea, result, as a rule, from the extension of inflam¬ 
mation from the lymph-glands with adhesion and subsequent cicatricial con¬ 
traction, by which the wall of the gullet is drawn out. Diverticula have been 
successfully extirpated. 

A rare and remarkable condition, of which a case has been recorded by 
MacLachlan, and of which a second is still (1904) in attendance at my clinic, 
is the oesophago-pleuro-cutaneous fistula. In my patient fluids are discharged 
at intervals through a fistula in the right infra-elavicular region, which 
appears to communicate with a cavity in the upper part of the pleura or 
lung. The condition has persisted for more than "twenty-five years. 


F. DISEASES OF THE STOMACH. 

I. ACUTE GASTRITIS. 

(Simple Gastritis; Acute Gastric Catarrh; Acute Dyspepsia.) 

Etiology.—Acute gastric catarrh, one of the most common of complaints, 
occurs at all ages, and is usually traceable toiqjxors.ia diet. It may follow 
t.bftii pgestinn of more food than the stomach can digest, or it may result from 
j tft frin g unsui table articles, which either themselves irritate the mucosa or, 
remaining undigested, decompose, and so excite an acute dyspepsia. A fre¬ 
quent cause is thee taking of food which has begun to decompose, particularly 
in hot weather. In children these fermentative processes are very apt to 
excite acute catarrh of the bowels as well. Another very common cause is the 
VltHTC nf c1wA n1| and the acute gastritis which follows a drinking-bout m 
. one at the most typical forms of the disease. The tendency to acute indi¬ 
gestion varies very much in different individuals, and indeed in families- 



DISEASES OF THE STOMACH. 


457 


r e recogmze this in using the expressions a “ delicate stomach ” and a 
s tiffing St o ma ch. (fr ui ty perso ns are generally thought to be more disposed 
to mte dyspepsia than others. Acute catarrh of the stomach occurs at the 
outee^of many of ''ihe infectious fevers. 

Lcbert described a special infectious form of gastric catarrh, occurring 
in c^igeakjBm, and only to bo distinguished from mild .typhoid fever by 
:h&ab sen ce of rose spots and swelling of the spleen. Many practitioners still 
idhere, to the belief Hint there is a form of ncust ric fcver f but the evidence 
if its existence is by no means satisfactory and certainly a great majority 
Wall •cases are examples of mild typhoid. 

Morbid Anatomy.— Beaumont's study of St. Martin’s stomach showed 
that in acute catarrh the* mucous membrane is reddened and swollen, Joss 
jastric juice is secreted, and mucus covers the surface. Slight hiemorrhagea 
may occur or even small erosions. The submucosa may be somewhat icdcma- 
tous. t Micro s c opically the changes are chiefly noticeable in the mucous and 
peptic cells, which are_swailen arid more granular, and there is an infiltration 
oi thejnteftubular tissue with leucocytes. 

Symptoms. —In mild cases the symptoms are those of slight “ indigestion” 
—an uncomfortable feeling in the abdomen, headache, depression, nausea, 
eructations, and vomiting, which usually gives relief. The longue is heavily 
coated and the saliva is increased. In children there are intestinal symptoms 
—diarrhoea and colicky pains. There is usually no fever. The duration is 
rarely more than twenty-four hours. In the severer forms the attack may 
set in with a chill and febrile reaction, in which the temperature rises to 
102° or 103°. The tonguo is furred, the breath heavy, and vomiting is fre¬ 
quent. The ejected substances, at first mixed with food, subsequently con¬ 
tain much mucus and bile-stained fluids. There may be constipation, but 
very often there is diarrlura. The urine presents the usual febrile charac¬ 
teristics, and there is a heavy deposit of urates. The abdomen may be some¬ 
what distended and slightly tender in the epigastric region. Herpes may 
appear on the lips. The attack may last from one to three days, and occa¬ 
sionally longer. The examination of the vomitus shows, as a rule, absence 
of the hydrochloric acid, presence of lactic and fatty, apids, and marked 
increase in the mucus. 

Kagnflrtt:— The ordinary afebrile gastric catarrh is readily recognizecL, 
The acute febrile form is so similar lo the initial symptoms of many of the* 
infectious diseases that it is impossible for a day or two to make a diagnosis, 
particularly in the cases which have come on, so to speak, spontaneously and 
independently of an error in diet. Some of these resemble closely an acute 
infection; the symptoms may he very intense, and if, as sometimes happens, 
t the attack sets .in with severe headache and delirium the case may be mistaken 
■ for .meningitis. When the abdominal pains arc intense the attack may be 
fconfoim^gd.with gallstone colic. In discriminating between acute febrile gas¬ 
tritis and the abortive formsbif tvphoid fever it is lo be borue innimd a 

the former the temperature rises abruptly, the remissions are slighter and 
the drop is more sudden. The initial bronchitis, the well-marked splenic 
enlargement, and the rose spots arc not present. It is a very common error 
to class under gastric fever tlie mild forms of the various m < e i ■ 

$’he gastric crisis in locomotor ataxia have in many instances been confounded 
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with a simple acute gastritis, and it is always wise in adults to test the knee- 
jerks and pupillary reactions. 

Treatment.—Mild cases recover spontaneously in twenty-four hours, and 
require no treatment other than a d ose of castor oil in children or of-_hluc 
masain adults. In the severer forms, if there is mneh distress in the jegioa 
of the stomach, the vomiting should be promoted by warm water or the'simple 
emetics. A full dose of calomel, 8 to 10 grains, should be given, and ftjllpwod 
the next morning by a dose of nunyadi-Janos or Carlsbad water. I#'there 
is eructation of acid fluid, bicarbonate of soda and bismuth may be ' given 
The stomach should have, if possible, absolute rest, and it is a good plan is 
the case of strong persons, particularly in those addicted to alcohol, to cut 
off all food for a day or two. The patient may be allowed soda water and 
ice freely. It is well not to attempt to check the vomiting unless it is 
excessive and protracted. Kccovcry is usually complete, though repeated 
attacks may lead to subacute gastritis or to the establishment of chronic 
dyspepsia. 

EUggmonout Gastritis; Acute Suppurative Gastritis.—This is an ex¬ 
cessively rare disease, characterized by the occurrence of suppurative processes 
in the"submucosa. The affection is more common in men than in women. 
Leith has collected 85 cases, and has given the best account in the literature 
(Edinburgh Hospital lleports, vol. iv). The cause is seldom obvious. It 
has been met with as an. idiopathic affection, but it has occurred also in 
puerp eral fever and other .septic processes, and has occasionally followed 
■ tquiuia. Anatomically there appear to be two forms, a'diffuse purulent 
infiltration and? a localized abscess formation, in which case the tumor may 
reach the size of an egg, and may burst into the stomach or into the peri¬ 
toneal cavity.' In two of the cases I have seen, the abscess was in connection 
with cancer of the stomach, and it is interesting to note that in both there 
were recurring chills. In a third case, in a jliffuse .carcinoma, there was ex¬ 
tensive phlegmonous inflammation with vomiting of a horribly foetid material. 

Symptoms.— The symptoms are variable. There are usually pgin in the 
abdomen, fever, dry tongue, and symptoms of a severe infective process, de¬ 
lirium and coma preceding death. Jaundice has been met with, and a pur- 
PUlic rash. Occasionally, when the abscess tumor is large, it has been fell 
externally, in one case forming a mass as large as two fists. There are in¬ 
stances which run a more chronic course, with pains in the abdomen, fever 
and chills. 

Diagnosis. —The diagnosis is rarely possible, even when with abscess rup¬ 
ture occurs, and the pus. is vomited, as it is not possible to differentiate the 
condition from an abscess perforating into the stomach from without. It if 
stated, however, that Chvostek made the diagnosis in one of his cases. 

Tmrio G astritis.—jjphis most intense form of inflammation of the stomach 
is excited by the shallowing of concentrated mineral acids or strong alkalies, 
or hy such poisons as phosphorus, corrosive sublimate, ammonia, arsenic, etc. 
In the jon-cor rosiye poisons, such as phosphorns, arsenic, and antimony, the 
t process consists of an acute degeneration of the glandular elements, andzhsem- 
otrbage. In the powerful concentrated poisons mPTn K,H, "f -in r tm - 

surely destroyed, and may be converted into a brownish-black eschar. In 
the less severe grades there may be areas of necrosis surrounded, by inflam- 
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mafo yy r eaction,, while the submucosa is haanorrhagic and infiltrated. The 
process is of course more intense at the fundus, but the active peristalsis may 
drive the poison through the pylorus into the intestine. 

Symptoms. —The symptoms are intense pain in the mouth, throat, and 
atoin&lth, salivation, great difficulty in swallowing, and constant vomiting, the 
vomitdi materials being bloody and sometimes containing-portions of the 
nmOgdA, membrane. The abdomen is tender, distended, and painful on pros- 
BUreivtn the most acute cases symptoms of collapse supervene; the pulse is 
ffealcpthe skin pale and covered with sweat; there is restlessness, and some- 
ttxaes convulsions. There may be albumin or blood in the urine, and petechia; 
may. occur: on the skin. When the poison is less intense, the sloughs may 
separate, leavihg ulcers, which too often lead, in the oesophagus to stricture, 
in the stomach to chronic atrophy, and finally to death from exhaustion. 

Diagnosis. —The diagnosis of toxic gastritis is usually easy, as inspection 
of the mouth and pharynx shows, in many instances, corrosive effects, while 
the examination of the vomit may indicate the nature of the poisflfc. 

In poisoning by. acids, magnesia should be administered in milk or with 
egg albumen. When strong alkalies have been taken, the dilute acids should 
be administered. If the case is seen early, lavage should be used. For the 
severe inflammation which follows the swallowing of the stronger poisons 
palliative treatment is alone available, and morphia may be freely employed 
to allay the pain. 

Diphtheritio or Membranous Gastritis.—This condition is met with occa¬ 
sionally in diphtheria, but more commonly as. a secondary process in typhus 
nr typhoid fever, pneumonia, pyaimia, small-pox, and occasionally in debili¬ 
tated children. The exudation may be extensive and uniform or in patches. 
The condition is not recognizable during life, unless, as in a case of John 
Thomson’s, the membranes are vomited. 

Xyootio and Parasitic Gastritis.—It occasionally happens that fungi grow 
in the stomach and excite inflammation. One of the most remarkable cases 
of the kind is that reported by Kundrat, in which the favus fungus occurred 
in the stomach and intestine. 

In cancer and in dilatation of the stomach the sarcinse and yeast 
probably aid in maintaining the chronic gastritis. As a rule, the gisMs 
juice is capable of killing the ordinary bacteria. Orth states that the anthrax 
bacilli, in certain cases, produce swelling of the mucosa and ulceration. 
Fug. Fraenkel has reported a case of acute epphysematous gastritis probably 
of.mycotic origin. The lame of certain insects may excite gastritis, as in the 
cases reported by Qerhardt,. Mcscliede, and others. In rare instances tuber¬ 
culosis and syphilis attack the gastric mucosa. 

n. CHRONIC GASTRITIS. 

(Chronic Catarrh of the Stomach; Chronic Dyspepsia.) 

Definition.—A condition of disturbed digestion associated with increased 
mucous formation, qualitative or quantitative changes in the gastric juice, 
enfeeblement of the muscular coats, so that the food is retained for an ab¬ 
normal time in the stomach; and, finally, with alterations in the structure 
of the mucosa. 
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Etiology.—The causes of chronic gastritis may be classified-as folio 
(1) Cifiifitic. i Unsuitable or improperly prepared food, and thei 
use o f certain articles of diet, such as very fatjubstances or foods 
too much of the carbohydrates. sThe use in excessive quantity of hotibr 
hot c akes, and pie is a fruitful cause, particularly in the United States. 1 
. use in excess of,tea or coffee, and, above all, of alcohol in its various feoffs.' 
Under this heading, too, may be mentioned the habits ofr'eatinjj at irregular 
hours or too rapidly and imperfectly chewing the food. 4 Excess in eating, 
does more damage than excess in drinking. The platter kills more than the 
sword. A common cause of chronic catarrh is; drinking too freely of ice- 
water during meals, a' practice which plays no small part in the prevalence 
of dyspepsia in America. Another frequent causers the abuse of tobacco, 
particularly chewing. (2) Constitutional causes. . Anaemia,-.chlorosis,^chronic 
tuberculosis, i-gout, diabetes, and Bright’s disease are often associated with 
chronic gastric catarrh. (3) .Local conditions: (a) of the stomach, as in 
i canc er, and .dilatation, which are invariably accompanied by catarrh; 

(5) conditions of the portal circulation, causing chronic engorgement of the 
mucous membrane, as iqjsirrhosis, chronic heart-disease, and certain chronic 
lung affections. 

Morbid Anatomy.—Anatomically two forms of chronic gastritis may be 
recognized, the simple and the sclerotic. 

(а) Simpl e Chkonio Oastiutls. — The organ is usually enlarged, the 
mucous membrane pale gray in color, and covered with closely adherent, 
tenacious mucus. The veins are large, patches of eechymosis are not infre¬ 
quently seen, and in the chronic catarrh of portal obstruction and of chronic 
heart-disease small haemorrhagic erosions. Toward the pylorus the jnucosn 
is not infrequently irregularly pigmented, and presents a rough, wrinkled, 
mammillated surface, the etat mamelane of the French, a condition which 
may sometimes be so prominent that writers have described it as gaslritit 
polyposa. The membrane may be thinner than normal, and much firmer, 
tearing less readily with the finger-nail. Ewald thus describes the histolog¬ 
ical changes: Tlie minute anatomy shows the ‘pi cture of a parenchymatous 
and an inte rstitial inflammation. : The gland, cells are in part eroded ninhow 
cl oudy granular swelling or atrophy, j'fhe distinction between the .principal 
and marg inal cells can not be recognized, and in many places, particularly in 
the pyloric region,<,thejtuhea.have lost their regular form and. show in many 
places an atypical branching, like the fingers of a glove.; Individual glands 
are cut off toward the fundus, but appear at the border of the submucosa as 
cysts, partly empty, with a smooth membrane, partly filled with remnants 
of hyaline and refractile epithelium. ‘An abundant small-celled infiltration 
passes apart the tubules, being particularly marked toward* the surface of 
■the mucosa, and from the submucosa extensions of the connective tissue may 
be seen passing between the glands. The mucoid transformation of the cells 
of the tubules is a striking feature in the process and may extend to the 
very fundus of the glands. 

(б) gounomo G a sthiti b. —As a final result of the parenchymatous and 
interstitial changes the mucous membrane may undergo complete atrophy, 
so that but few traces of secreting substance remain. There appear to be 
two form s of this sclerotic atrophy—rone with thinning of the coats of th6 
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stomach ,' ^Ethisii ventrindi. and a retention or even increase of the size of 
th®!tp8Rp> the other with enormous thickening of the coats and great reduc- 
tion ih^the volume of the organ, the condition which is usually described as 
cirrhoa is ventriGuli. Extreme atrophy of the mucous membrane of the stom- 
aciThas been carefully studied by Fenwick, Ewald, and others, and we now 
recognize the fact that there may be such destruction and degeneration of the 
glandular elements by a progressive growth of interstitial tissue that ulti¬ 
mately scarcely a trace of secreting tissue remains. In a characteristic case, 
studied by Henry and myself, the greater portion of the lining membrane 
ofjhe stomach was converted into a perfectly smooth, cuticular structure, 
showing no trace whatever of glandular elements, with enormous hypertrophy 
of the muscularis mucowe, and here and there formation of cysts. In the 
other form, with identical atrophy and cyst formation, there is enormous 
increase in the connective tissue, and the stomach may be so contracted that 
it does not hold more than a couple of ounces. The walls may measure from 
2 to 3 cm.; the greatest increase in thickness is in the submucos^ but the 
hypertrophy also extends to the muscular layers. A similar affection may 
coexist in the caecum and colon. The condition may be difficult to distinguish 
from diffuse carcinoma. There may be also proliferative peritonitis, with 
perihepatitis, perisplenitis, and ascites. While one is not justified in saying 
that all cases of cirrhosis of the stomach represent a final stage in the history 
of a chronic catarrh, it is true that in most cases the process is associated 
with atrophy of the gastric mucosa, while the history indicates the existence 
of chronic dyspepsia. 

Symptoms.—The affection persists for an indefinite period, and, as is the 
case with most chronic diseases, changes from time to time. The appetite 
is variable, sometimes greatly impaired, at others very good. Among early 
symptoms are feelings of distress or oppression after eating, which may be¬ 
come aggravated and amount to actual pain. When the stomach is empty 
there may also be a painful feeling. The pain differs in different cases, and 
may be trifling or of extreme severity. When localized and felt beneath the 
sternum or in the praecordial region it is known as lmaEkburn or sometimes 
-efedialgia. /There is pain on pressure over the stomach, usually diffuse and 
not severe. The tongue is coated, and the patient complains of a bad taste in 
thejjouth. The tip and margin of the tongue are very often red. Associated 
with this catarrhal stomatitis there may be an increase in the salivary and 
pharyngeal secretions. -'■Nausea is an early symptom, and is particularly apt 
to occur in the morning hours. It is not, however, nearly so constant a symp- 
tonximchronic gastritis as in cancer of the stomach, and in mild grades of the 
affection it may not occur at all.' Eructation of gas, which may continue for 
some hours after taking food, is a very prominent feature in cases of so-called 
flatulent dyspepsia, and ■ there may be marked distention of the intestines. 
With the gas, bitter fluids may be brought up. Vomiting, which is not very 
frequent, occurs either immediately after eating or an hour or two later. 
In the chronic catarrh of old topers a bout of morning vomiting is common, 
in which a slimy mucus is brought up. The vomitus consists of food in 
various stages of digestion and slimy mucus, and the chemical examination 
shows the p reqenffi of abnorma l .acids, such as butyric, or even aceticjn 
addition to J*ctic~acid, while the hydrochloric acid, if indeed it be present, 
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is much reduced in quantity. - The digestion may be much delayed, and, on./ 
washing out the stomach as late as seven hours after eating, portions 
ire still present. The prolonged retention favors decomposition, the-BtenfUtt; 
becomes distended with gas, and this, with the chronic catarrh, may jaS3Ui| 
gradually an atony of the muscular walls. The absorption is slofrtf anil; 
iodidcjpf potassium, given in capsules, which should normally reach, < 

within fifteen, minutes, may not be evident for more than JwJf an ; 

Constipation- is usually present, but in some instances there is dixmh&t^, 
and undigested food passes rapidly through the bowels. The urine i^eften a 
scanty, high-colored, and deposits a heavy sediment of urates. 

Of other symptoms headache is common, and the patient feels constantly 
out of sorts, indisposed for exertion, and low-spirited. In aggravated Cases 
melancholia may occur. Trousseau called attention to the occurrence of 
vertigo, a marked feature in certain cases. The pulse is small, sometimes 
slow, and there may be palpitation of the heart. Fever does not occur. 
Cough Is sometimes present, but the so-called stomach cough of chronic 
dyspeptics is in all probability dependent upon pharyngeal irritation. 

The Gastric Contents. —The fasting stomach may be empty or it may 
contain much mucus— gastritis mucipara of Boas. Tn the test bnflpkfast, 
withdrawn in an hour, the HC1 is usually diminished, though it may no nor¬ 
mal— gastritis acida. In other cases the free HC1 may be absent-dainti* 
anacida. While in the advanced forms of atrophy of the mucosa there may 
be neither acids nor ferments— gastritis atrophicans. 

The motor function of the stomach is not usually much impaired. 

The symptoms of atrophy of the mucous membrane of the stomach, with 
or without contraction of the organ, arc very complex, and can not be said 
to present a uniform picture. The majority of the cases present the symp¬ 
toms of an aggravated chronic dyspepsia, often of such severity that cancer 
is suspected. In one of the cases which I examined, the persistent distress 
after pa timr. the vomiting, and the gradual loss of flesh and strength, very 
naturally led to this diagnosis, but the duration of the disease far exceeded 
that of ordinary carcinoma. In the cirrhotic form the tumor mass may some¬ 
times be felt. In atrophy of the stomach, whether associated with cirrhosis 
or not, the clinical picture may be that of a severe amentia. As early as 
1860, Flint called attention to this connection between atrophy of the gastric 
tubules and anemia, an observation which Fenwick and others have amply 
confirmed. 

Diagnosis.—Ewald distinguishes three forms of chronic gastritis: (1) 
Simple gastritis; (2) mucous ( schleimige ) gastritis; (3) atrophic gastritis. 

In (1) the fasting stomach contains only a small quantity of a slimy 
fluid, while after the test breakfast the HC1 is diminished in quantity or 
may be absent. Lactig. acid anil Hie fatty acids may be present. After Boas’s 
more rigid test meal the organic acids are rarely found. The pepsi n and 
rennet aie always present. 

In (2) the acidity is always slight and the condition is distinguished from 
(1) chiefly by the large amount of mucus present. 

In (3) the fasting stomach is generally empty, while after the test break¬ 
fast Hf!| , pepsin, and tbe-eurdlmg fermentj;re.wholly wanting; 

rp tlR ^’ffpoaia of sourer of tlm-ntrffffrieK from ehronio gastriti&unay be very 
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lijtolt-wbea,-a tumor is not present. The cases require most careful study, 
take several months before a decision can be reached. 
XjjlJ&eatment.—When possible the cause in each case should be ascertained 
a#an attempt made to determine the special form of indigestion. Usually 
Jjpr|;1#.EO difficulty in differentiating the ordinary catarrhal and the nervous 
raffle. A careful study of the phenomena of digestion in the way already 
ajdrdown, though not essential in every instance, should certainly ho carried 
>nt in the more obstinate and obscure forms. Two important questions should 
>S-asked of every dyspeptic—first, as to the time taken at his meals; and, 
i6cond, as to the quantity he eats. Practically a large majority of all cases 
af disturbed digestion come from hasty and imperfect mastication of the food 
and from overeating. Especial stress should be laid upon the former point. 
In sonFe instances it will alone suffice to cure dyspepsia if the patient will 
count a certain number before swallowing each mouthful. The second point 
is of even greater importance. People habitually eat too much, and it is 
probably true that a greater number of maladies arise from excess in eating 
than from excess in drinking. Chittenden’s researches have shown that we 
require much less nitrogenous food to maintain a standard of perfect health 
-a Jiftpn that the Hindoos and Japanese have also taught us. George 
Cheywa thirteenth aphorism contains a volume of dietetic wisdom: “ Every 
wise mffi j after Fifty, ought to begin to lessen at least the quantity of his 
Aliment)‘and if lie would continue free of great and dangerous Distempers 
and preserve his Senses and Faculties clear to the last he ought every seven 
years go on abateing gradually and sensibly, and at last descend out of Life 
as he ascended into it, even into the Child’s Diet.” 

(a) Sensual and Dietetic. —A careful and systematically arranged diet¬ 
ary is the first, sometimes the only, essential in the treatment of a case of 
chronic dyspepsia. It is impossible to lay down rules applicable to all cases. 
Individuals differ extraordinarily in their capability of digesting different 
articles of food, and there is much truth in the old adage, “ One man’s food 
is another man’s poison.” The jndividua l preferences for different articles 
nf..fnnd.ahonld..bfcjU!rtntttcd in the milder formal Physicians have probably 
beta too arbitrary in this direction, and have not yielded sufficiently to the 
intimations given by the appetite and desires of the patient. 

i A rigid milk diet may be tried. “ Milk and sweet sound Blood differ in 
nothing but in Color: Milk is Blood” (George Cheync). In the forms asso¬ 
ciated with Bright’s disease and chronic portal congestion, as well as in many 
instances in which the dyspepsia is part of a neurasthenic or hysterical trouble, 
this plan in conjunction with rest is most efficacious. If milk is not digested 
Wall it may be diluted one-third with soda water or Vichy, or 5 to 10 grains 


ofcarbonate of soda, or a pinch of salt may be added to each tumblerful. In 
many cases the milk from which the cream has been taken is better Imrne. 
^Buttermilk is particularly suitable, but can rarely be taken for so long a time 
alone, as patients tire of it much more readily than they do of ordinary milk. 
Hot only can the general nutrition be maintained on this diet, but patients 
sometimes increase in weight, and the unpleasant gastric symptoms disappear 
entirely. It should be given at fixed hours and in definite quantities. A pa¬ 
tient may take 6 or 8 ounces every three hours. The amount necessary varies 
a good’deal, but at least 3 to 5 pints should be given in the twenty-four hours. 
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This form of diet is not, as a rule, well borne when there is a tendency’to., 
dilatation of the stomach. T im milk im'y but it is' 

impossible to feed a chronic dyspeptic in this way. The stools shouts.be 
carefully watched, and if more milk is taken than can be digested if is-well 
■ to supplement the diet with eggs and dryjtaasi or biscuits. 

In a large proportion of the cases of chronic indigestion it is not necessary 
to annoy the patient with such strict dietaries. It may be quite eufijciwit to 
jout off certain articles of food. Thus, if. there-are aoid eruetatirm 0 »jjfrtu- 
the far.inaceo.Ui,foods should_.be- restricted, particularly. 
t he coarse r vegetables. A fruitful source of indigestion is the hot bread 
in different forms, is regarded as an essential part of an American breakfast. 
This, as well as the various forms of pancakes, pies and tarts, with-heavy 
pastry, and fried articles of all sorts, should be strictly forbidden. As a rule, 
white bread, toasted, is more readily digested than bread made from the whole 
meal. Persons, however, dilTer very much in this respect, and the Graham 
or brown bread is for many people most digestible. Sugar and. very sweet 
articles of fo od should be taken in great moderation or avoided altogether 
by persons with chronic dyspepsia. Many instances of aggravated indigestion 
have come to my notice due to the prevalent practice of eating largely of 
ice-cream. One of the most powerful enemies of the American stomach in 
the present day is the soda-water fountain, which has usurped so important 
a place in the apothecary shop. 

Fats, wi th the exception of a moderate amount of good butter, very fat 
meats, and thick, greasy soups shoidd bo avoided. Ripe fruit in moderation 
is often advantageous, particularly when cooked. Bananas are not, as a rule, 
well borne. Strawberries are to many persons a cause of an annual_ attack of 
indigestion and sore throat in the spring months. 

As stated, in the matter of special articles of food it is impossible to lay 
down rigid rules, and it is the common experience that one patient with 
indigestion will take with impunity the very articles which cause the greatest 
distress to another. 


Another detail of importance which may be mentioned in this connection 
is the general hygienic management of dyspeptics. These patients are often 
introspective, ’dwelling in a morbid manner on their symptoms, and much 
inclined., to take a despondent view of their condition. Very little progress 
can be made unless the physician gains their confidence from tho outset. 
Their fears and whims should not be made too light of or ridiculed. Sys¬ 
tematic exercise, carefully regulated, particularly when, as at watering places, 
it is combined with a restricted diet, is of special service. Change-of air and 
o ccupati on, a prolonged sea voyage, or a summer in the mountains will some¬ 
times cure the most obstinate dyspepsia. 

(6) Medicm-W.. —The special therapeutic measures may bo divided into 
those which attempt to replace in the digestive juices important elements 
which are lacking and those which stimulate the weakened action of the organ. 
In the first group come the hydrochloric acid and ferments, which are so 
freely employed in dyspepsia. The former is the most important. It is the 
ingredient in the gastric juice most commonly deficient. It is not only neces¬ 
sary for its own important actions, but its presence is intimately associated 
with thaLof the pepsin, as it is only in the presence of a sufficient quantity 
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that the, pepsinogen is converted into the active digestive ferment. It is best 
given as the'dilute acid taken in somewhat larger quantities than are usually 
advised,., Ewald recommends large doses—of from 90 to. .100 drops—at in- 
^jtorals of fifteen minutes after the meals, Leube and Kiegel advise smaller 
dos»*. ProbabIy~from~I3 to 20 drops is sufficient. The prolonged use of it 
does not appear to be in any way hurtful. The use, hoVwer, should be re¬ 
stricted tSI'aSei of neurosis and atrophy of the mucous membrane. In actuar 
gastritis its value is doubtful. 

? Nitrate of .silver is a good remedy in some cases, used in solution in the 
lavage (1 to 1,500 or 1 to 2,000), or in pill form, one-eighth to one fourth, 
of a grain three times a day. For many years Pepper advocated the more 
extended use of this drug in chronic gastritis. I have seen an instance of 
argyria after its protracted use. 

The digestive ferments: These are extensively employed to strengthen the 
weakened gastric and intestinal secretions. The use of pepsin, according to 
Ewald, may be limited to the eases of advanced mucous catarrh and the in¬ 
stances of atrophy of the stomach, in which it should be given, in doses, of 
from 10 to 15 grains, with dilute hydrochloric acid a quarter of an hour after 
meals. It may be used in various different forms, either as a powder or in 
solution or given with the acid. The powder is much more certain. 

■ Pqncreatin is of equal or even greater value than the pepsin. Pains 
should be taken to use a good article, such as that prepared by Merck. It 
should be given in doses of from 15 to 20 grains, in combination with bicar¬ 
bonate of soda. It is conveniently administered in tablets, each of which 
contains 5 grains of the pancreatin and the soda, and of these two or three 
may be taken fifteen or twenty minutes after each meal J, Ptyalin and diastase 
are particularly indicated when the acid is excessive. The action of the 
former continues in the stomach during normal digestion. The malt diastase 
is often very serviceable given with alkalies. 

< Of measures which stimulate the glandular activity in chronic dyspepsia 
lavage is by far the most important, particularly in the forms characterized 
by the secretion of a large quantity of mucus. Lukewarm water should be 
used, or, if there is much mucus, a i-per-cent salt solution, or a 3- to 5-per¬ 
cent solution of bicarbonate of soda. If there is much feftnentation the 
3-per-cent solution of boric acid may be used, or a dilute solution of carbolic 
acid. It is best employed in the morning on an empty stomach, or in the 
evening some hours after the last meal. It is perhaps preferable in the morn¬ 
ing, except in those cases in which there is much nocturnal distress and flatu¬ 
lency. Onp fl ft fl«y jj s, ps a rule, sufficientyor, in the case of delicate persons, 
ev ery sec ond day. The irrigation may be continued until the water which 
comesfaway is quite clear. It is not necessary to remove all the fluid after 
the irrigation. 

While perhaps in some hands this measure has been carried to extremes, 
it is one of such extraordinary value in certain cases that it should be more 
widely employed by practitioners. When there is an insuperable objec ion 
lavage a substitute may be used in the form of warm alkaline drinks, taken 
alow) y in the early morning or the last thing at night. 

^Of medicines which stimulate the gastric secretion the most important axe 
the fcfEter tonics, such as quassia, gentian, calumba, cundurango, ipecacuanha, 
'81 
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strychnia, and cardamoms. These arc probably of more value in chronic'gas,-' 
tritis than the hydrochloric acid. Of these, strychnia is the most powerfnl, 
tho ugh none of prolmbly-airy very great stimulating action'eh"the 

secretion, and influence rather the appetite than the digestion. Of stomachics 
which are believed to favorably influence digestion the most important are, 
alcohol and common salt. The former would appear to act in moderate quan¬ 
tities by increasing the acid in the gastric juice, and with, it probably tho 
pepsin formation. Others hold that it is not so much the secretory as fife 
motor function of tho stomach which the alcohol stimulates. In moderate 
quantities it has certainly no directly injurious influence on the digestive 
processes. Special pare should lie taken, however, in ordering alcohol to dys¬ 
peptics. If a patient has been in the habit of taking beer or light wines or 
stimulants with his meals, the practice may be continued if moderate quanti¬ 
ties are taken. Beer, as a rule, is not well borne. A -dry she rry or a glass 
of claret is preferable. In the case of women with any form of dyspepsia 
stimulants should be employed with the greatest caution, and the practitioner 
should know his patient well before ordering alcohol. 

The importance of salt in gastric digestion rests upon the fact that its 
presence is essential in the formation of the hydrochloric acid.' An increase 
in its use may be advised in all cases of chronic dyspepsia in which the acid 
is defective. 

Treatment of Special Conditions. —Fermentation and Flatulency .—When 
the digestion is slow or imperfect, fermentation goes on in the contents, with 
the formation of gas and the production of lactic, butyric, and acetic acids. 
For the treatment of this condition careful dieting may suffice, particularly 
' forbidding such articles as tea, pastry, and the coarser vegetables. It is usually 
combined with pyrosis, in which the acid fluids are brought into the mouth. 
? B ismut h and carb onate q f„gpda sometimes suffice to relieve the condition. 
Thymol, creasote, and carbolic acid may be employed. For acid dyspepsia 
SirlWlliam Roberts respjxjmendn.the bismuth lozenge of the .British Pharnja- 
copccia, the antacid properties of which depend on chalk and bicarbonate of 
soda. It should be taken an hour or two after meals, and only when the pain 
and uneasiness arc present. The burnt magnesia is also a good remedy. 
Glycerin in from 20- to 60-minim dosc3, "Ehe essential oils, animal charcoal 
alone or in combination with compound cinnamon powder, may be tried. 
If there is much pain, chjjuxdorm in 20-minim doses or a tea spoonf ul 
of Hoffman’s anodyne may be used. In obstinate cases lavage is 
indicated and is sometimes striking in its effects. Alkaline- solutions may 
be used. 

V omiting is not a feature which often calls for treatment in chronic dys¬ 
pepsia; sometimes in children it is a persistent symptom. Cjgflggfcg and 
carbo lic acid in drop doses, a few drops of c hlorofor m or of jjlntir hjiirr 
cyanic acid, c ocain e, bismuth, and aaakte'of'T’erium may be used. If obsti- 
i £ej”0ie stomach should he washed out daily. 

Coaafipation is a frequent and troublesome feature of most forms of indi¬ 
gestion^ Occasionally small doses of m ercur y. podQphyllin, the l axative p iin- 
ergl, waters, sulphur, and cascara may be employed. Glycerin.suppositories 
or the injection of from half a teaanoonful to a teasnoonful of ulvcerin is 
very efficacious. ■ 





Jlany cases of chronic dysjiepsia are greatly benefited by the use of mineral 
Ire, particularly a residence at the springs with a careful supervision of 
(.diet and systematic exercise. 


UL DILATATION OF THE STOMACH (Oastrectasis). 

Etiology .-^ Aoute dil atation is a rare condition, described by Hilton 
9£gge, characterized by sudden onset, vomiting of enormous quantities of fluid, 
juyd symptoms of collapse. Of 102 eases collected by Lewis A. Conner 42 fol¬ 
lowe d operation wi th ge neral anesthesia. The next largest group occuri.in. tlie 
i vimn^.-of sev ere diseases, or (luring convalescence. Cases have followed in¬ 
j uries, p articularly of the head and spine. In 9 cases the symptoms came 
oiTafter^ single large meal: 6 eases were associated with spinal disease, in 3 
while the patients were in a plaster of Paris jacket, and in a few cases it has 
come on in persons in good health. There were 74 deaths. In 69 autopsies 
the duodenum was found dilated in 38 cases. In a majority of cases it is due 
to a constriction of the lower end of the duodenum by traction on the mesen¬ 
teric root, which is particularly apt to occur when there is a long mesentery 
and when the coil of small bowel is empty and falls into the true pelvis. The 
diagnosis is usually easy—repeated)vomiting of large quantities of bilious non- 
fffical fluid, with subnormal temperature,--pain, fcpllapse symptoms, andedia- 
tcncTed abdomen are the common features. The treatment consists in repeated 
emptying of the stomach with the tube pjjhnnge in posture from the dorsal to 
the belly position or the knee-elbow position has been followed by prompt relief. 
Tpgeraticn has not proved very satisfactory. 

Chhonic dilatation results from: (a) Pyloric ohstructiomiiwi to nar¬ 
rowing of the orifice or of the duodenum by the cicatrization of an ulcer, 
•jh ypcrEdp lnc stenosi s qf the pylorus (whether cancerous or simplcjjtcongcni- 
t al’stri cture, 'or occasionally by pressure. from without of a tumor or of a 
float ing k idney. The pylorus may be tilted, up by adhesion to the liver or 
g alT-blad dcr, or the stomach may be so dilated that the pylorus is dragged 
down and kinked. Adhesions about the gall-bladder may extend along the 
adjacent parts of the stomach and hitch up the pylorus into the hilus of the 
liver, forming a very acute kink. (&) Rela tive _or qfrsolutc insufficiency of the 
muscular power of the stomach,*duc on the one hand to repeated overfilling of 
the organ with food and drink, and on the other to ^tony of the coats induced 
by chronic inflammation or the degeneration of impaired nutrition, the result 
of constitutional affections. 

The most extreme forms are met with as a sequence of the eicatricial con- 
■ twetiaft-oLaB-akar. There may bo considerable Btenosis without much dila¬ 
tation, the obstruction being compensated by hypertrophy of the muscular coats. 

In t hp apen nd group, due to atony of the muscular coats, we must distin- 
gui sh be tween instances in which the stomach fis simply enlarged and those 
with actual dilatation, conditions characterized by Ewald as megalogastria 
and gastrectasis respectively. The size of the stomach varies greatly in differ¬ 
ent individuals, and the maximum capacity of a normal organ Ewald places 
at about 1,600 cc. Measurements above this point indicate absolute dilatation. 

Atonic dilatation of the. stomach may result, from weakness of the coats, 
due to repeated overdistention or to chronic catarrh of the mucous membrane, 
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or to the general muscular debility which is associated with chronic wasting 
disorders of all sorts. The combination of chronic gastric catarrh with over¬ 
feeding and excessive drinking is one of the most fruitful sources of atonic 
dilatation, as pointed out by Naunyn. The condition is frequently seen in 
diabetics, in tire insane, and in beer-drinkers. In Germany this form is very 
common in men .employed in the breweries. Possibly, muscular weakness of 
the coats may result in some cases from disturbed innervation. Dilatation 
of the stomach is most frequent in middle-aged or elderly persons, but the 
condition is not uncommon in children, especially in association with rickets. 

Symptoms —«T n ainnir. .. dilaiaiinn there may be no symptoms whatever, 
even with a very greatly enlarged organ; more frequently there are the asso¬ 
ciated features of neurasthenia, e ntero ptosis. and nervous dyspepsia ji while in 
a third group there may be all the symptoms of pyloric obstruction—vomiting 
of enormous quantities, etc. There is no limit to the capacity of the organ 
in this condition. Gould and Pyle mention an instance in which the stomach 
held 70 pints 1 

The features of pyloric obstruction, from whatever cause, are usually very 
evident, fD yspeps ia is present in nearly all cases, and there art! feeliiigff'of 
-i distress and uneasiness in the region of the stomach. The patient may com- 
plain much of hunger and thirst and eat and drink freely. /.The most charac¬ 
teristic symptom is the vomiting at intervals of enormous quantities of liquid 
and of food, amounting'sometimes to four or more litres. The material is 
often of a dark-grayish color, with a characteristic sour odor due to the 
organic acids present, and contains mucus and remnants of food. On stand¬ 
ing it separates in fo thre e layers, the lowest consisting of food, the middle 
of a turbid, dark-gray fluid, and the uppermost of a brownish froth. The 
microscopical examination shows a large variety of bacteria, yeast fungi, and 
the sarcina ventrieuli. There may also be cherry stones, plum stones, and 
grape seeds. 

4>' The hydrochloric acid may be absent, diminished, normal, or in excess, 
depending upon the cause of the dilatation. The fermentation produces lactic, 
hutyiic, and, possibly, acetic .acid and various gases. 

In consequence of the small amount of fluid which passes from the stom¬ 
ach or is absorbed there are constipation, scanty urine, and extreme dryness 
of the ski n. The general nutrition of the patient suffers greatly; there, is loss 
of llesh~and strength, and in some cases the most extreme emaciation. The 
. gastrin tetany will be considered in the section on that disease. 

Physical Sign s. — Ijjgjwction .—»The .abdomen may be large amLpromi- 
nent, the greatest projection occurring below the navel in the standing posture. 
In some instances the outline of the distended stomach can be plainly seen, 
the small curvature a couple of inches below the ensiform cartilage, and the 
greater curvature passing obliquely from the tip of the tenth rib on the left 
side, toward the pubes, and then curving upward to the right costal margin. 
Too much stress can not be laid on the importance of inspection. Very often 
. the diagnosis may be made de visu. y Ac tive pe ristalsis may be seen in the 
dilated organ, the waves passing from left to right. Occasionally a nti-per i- 
stalsisjuay be seen. Incases of stricture, particularly of. hypertrophic, stenosis. 
as the perist altic wave reaches the pylorus, the jumor-like thickening .can 
someth;; 38 be distin ctly seen through the thin abdominal jbsJI. To. stimulate 
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the peristalsis the abdomen may be flipped with a wet towel. Inflation may 
be practised with carbonic-acid gas. A small teaspoonful of tartaric aeich 
dissolved in an ounce of water is first given, then a rather larger quantity oE 
bicarbonate of soda. In many cases, particularly in thin persons, the outline* 
of (the.dilated stomach stands out with great distinctness, and waves of peri¬ 
stalsis. are seen in it. * ' 

' iThc peristalsis, may be felt, and usually in stenosis the tumor 

is evident at the pylorus. The resistance of a dilated stomach is peculiar, 
and has been aptly compared to that of an,.ai r cushio n.Bimanual palpation 
elicits a splashing sound— clapotagc —which is, of course, not distinctive, as 
it can be obtained whenever there is much liquid and air in the organ. The 
splashing may be very loud, and the patient may produce it himself by sud¬ 
denly depressing the diaphragm, or it may Ik; readily obtained by shaking 
him,, I The gurgling of gas through the pylorus may be felt. 

Percwmo q.-t-The note is tympanitic over the greater portion of a dilated 
stomach; in the dependent part the note is flat. 1 n the upright position the 
percussion should be made from above downward, in the left parasternal line, 
until a change in resonance is reached. The line of this should be marked, 
and the patient examined in the recumbent position, when it will be found 
to have altered its level. When this is on a line with the navel or Inflow it, 
dilatation of the stomach may generally be assumed to exist, jThe fluid may 
be withdrawn from the stomach with a tube, and the dulness so made to 
disappear, or it may be increased by pouring in more fluid. In cases of doubt 
thq organ should be artificially distended with carbonic-acid gas in the manner 
described above. The most accurate method of determining the size of the 
st omach is by inflation through a stomach-tube with a Davidson’s syringe. 
Pacanowski has shown tliat the greatest vertical diameter of gastric resonance 
in the normal stomach varies from 10 to 14 cm. in the male and is about 10 
cm. in the female. 

Ausc ultation .—The clapotagc orisu ccuss ion can be obtained readily. Fre¬ 
quently a 'curious sizzling sound is present, not unlike that heard when 
the ear is placed over a soda-water bottle when first opened. It can be heard 
naturally, and is usually evident when the artificial gas is being generated. 
The -heart sounds may sometimes be transmitted with great clearness and 
with a metallic quality. 

Mensuration may be used by passing a hard sound into the stomach until 
the greater curvature is reached. Normally it rarely passes more than GO era., 
measured from the teeth, but in cases of dilatation it may pass as much 
as 70 cm. 

Diagnosis. —The diagnosis can usually be made without much difficulty. 
I would like to emphasize again then great value of inspection, particularly 
in combination withanflation of the stomach with carbonic-acid gas. Curious 
errors, however, are on record, one of the most remarkable of which was the 
confounding of dilated stomach with an ovar ian cyst; even after tapping anc 
the removal of portions of food and fruit seeds, abdominal section was per¬ 
formed and the dilated stomach opened. The diagnosis of ascites has beei 
m ade and the abdomen opened. The^prognosis depends upon the cause; l 
is goocLin simple atony, bad in cancerous stricture, fairly good in simpl 
stricture, from whatever cause. 
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Treatment.—In. the cases duo to tttonyjqi£i;fuI ,rcgiilj*tifta..oX the dq ffintiH W 
proper treatment cif the associated cuiarrh will suffice lo effect a cure. 2.S&&- " 
nine, ergot, and iron arc recommended. < Washing out the stomach .is of .great 
service, though we do not see such striking and immediate results in this 
form. In cases of mechanical obstruction the stomach should be emptied and 
thoroughly washed, either with warm water or with an antiseptic solution. 
We accomplish in this way three important, things: AVe remove the weight, 
which helps to distend the organ;.we remove the mucus and the stagnating 
and fermenting material which irritates and inflames the stomach and im¬ 
pedes digestion; and, we cleanse the inner surface of the organ by the appli¬ 
cation of water and medicinal substances. The patient can usually be taught 
to wash out his own stomach, and in a case of dilatation from simple stricture 
I have known the practice to be followed daily for three years with great 
benefit. The rapid reduction in the size of the stomach is often remarkable, 
the vomiting ceases, the food is taken readily, and in many cases the general 
nutrition improves rapidly. As a rule, once a day is sufficient, and it may 
be practised either thfe first thing in the morning or before going to bed." So 
soon as tha fermentative processes have been checked lukewarm water alone 
sh ould he used 

The food should be taken -in small quantities at frequent intervals, and 
should consist of scraped beef, Leube’s beef solution, and tender meats of ail 
Borts. Fatty_s.nd .starchy articles of diet are to be avoided. Liquids, should 
be taken sparingly. 

Surgery should be resorted to early in cases of organic stricture; in atonic 
dilatation, after all other measures have been given a thorough trial, gastro¬ 
enterostomy may be advised. 

IV. THE PEPTIC ULCER, GASTRIC AND DUODENAL. 

The round, perforating, simple or peptic ulcer is usually single, and 
occurs in the stomach and in the duodenum as far as the papilla. All post¬ 
mortem statistics show a great preponderance of the gastric ulcer, but the 
enormous experience of surgeons lias taught ns that in more tlian fifty per 
cent of the clinical cases the ulcer is outside the pyloric ring. 

Erosions.—Small abrasions of the mucosa—2 to 4 mm.—usually multiple, 
are common, extending half-way or quite through the layer. They are often 
called hemorrhagic erosions from their blood-stained appearance. They are 
I met wi t h in the new-born,£in cachectic states in ehildrcid-dn ch ronic heart, and 
i qrterial .disease^fti qirrhosis of the liver, etc. Of no clinical importance, as a 
"rule, occasionally an acute hemorrhagic erosion of quite small size opens a 
iajge artery, and the patient bleeds to death. There is no difference between 
this condition and the acute form of the gastric ulcer. 

In many cases of£chronic .dyspepsia s mall fragments of the mucosa are 
washed put by the stomach tube, and Einhom thinks that this may be a special 
form characterized by pains, dyspepsia, and weakness. 

In certainjacute infections with the pneumococcus (Dieulafoy) and septic 
organisms there may be haemorrhagic erosions, which occasionally prove fatal 
^.iismatemesis. 

And, lastly, it is jprobable that the post-operative hcematemesis, slight or 
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'tSrfS, may be due to these erosions. The French have described them as if 
jflngfatr to operations for appendicitis ( vomito-ncgro appendiculaire ), but 
revive had many eases after all sorts of abdominal operations. It is prdB- 
ible that the slight gastric haemorrhages which occur in connection with the 
hrobbing aorta in neurotic women are due to these erosions. 

Etiology of Peptic Ulcer.— Incidence .—It is more comnjon in. Great Brit- 
linjmyLon .the Continent than in America. There were 3.2 per cent in Edin¬ 
burgh (Bramwell), 0.74 per cent in London (Fenwick), 1.33 per cent in 
Berlin, and 0.57 per cent among 161,589 medical admissions in America 
(Campbell Howard). It is more common in the northeastern section of the 
United States—1.74 per cent, Massachusetts General Hospital (Greenough 
and Joslin), 0.18 per cent in fifteen years at the Johns Hopkins Hospital in 
all services among a total admission of 41,378 (Campbell Howard). Among 
10,841 post modems in the United States and Canada there were only 114 
cases of ulcer—1.32 per cent, against 5 per cent on the Continent and 4.2 


per cent jn London. 

Sex ,—Of 1,699 cases collected from hospital statistics by W. H. Welch 
and examined post mortem, 10 per cent were in males and 60 per cent were 
injgmales. In 83 cases (J. n. TI.) there were 48 males and 28 females—in 
striking contrast to the Massachusetts General Hospital figures, 5 females to 
1 male. Jiecent surgical statistics show a preponderance of males. 

Age .— Ip f('iu:il i-K the largest number of cases occurred between fifteen and 
twenty-five; in males between forty and fifty, in our series. It may occur in 
old people. E. G. Cutler has studied a series of 29 cases in children. In 6 
the symptoms came on immediately after birth. There were 8 cases under 
seven years of age, and 9 between eight and thirteen. 

. Heredity appears to play a part in some cases (Dresclifeld). 

Occupation .—It was impossible in our series to say that occupation had 
any influence. Among women, chlorotic, dyspeptic servant girls seem very 
prone. Shoemakers aie thought to be specially liable. It appears relatively 
more common in the hospital classes. 

Trauma .—Ulcers have been known to follow a blow in the region of the 
stomach. There was a history of injmy in 7 cases in our series. 

Associated Diseases— Anamiia and chlorosis predispose strongly to gastric 
ulcer, particularly in women and in association with menstrual disorders. A 
very considerable number of nil caseR of gastric ulcer occur in chlorotic girls. 
It has been found also in connection with disease of the heart, arterio-sclerosis, 
and disease of the liver. The tuberculous and syphilitic ulcers of the stomach 


have already been considered. ,, 

Burns. —The. duodenal ulcer may follow largc_Bupertwuit burns, i erry 
and Shaw found it in five of one hundred and forty-nine autopsi.es in cases of 


burns of the skin. . , . . 

Morbid Anatomy and Pathology.—Ninety per cent of gastric «j<‘ er8 to 
lie found at the pyloric end; ngarli^ajl duodeual ulcers are m the first;o 
ascending portion, and more than one-half extend up o 01 wi 
fourths of an inch of ..the pylorus, while twenty per cent involve the margin 
of the OTloiie ring (Mayo). It may not he easy on the operating table tc 
distinguish between an ulcer of the duodenum and that of the.“ ch > J 
Mayo says that the position of the pyloric vein gives the exact location. Mul- 
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tiple ulcers may occur, 8.a per cent in Mayo’s series. From 5 to 34 have 
been found. In the stomach post-mortem statistics (Welch) give in 793 
cases, 288 on the lesser curvature, 235 on the posterior wall, 69 on the ante¬ 
rior wall, 95 at the pylorus, 50 at the cardia, 29 at the fundus, and 27 on 
the greater curvature. 

The acute ulver is usually small, punched out, the edges clcan-cut, the floor 
smooth, and the peritoneal surface not thickened .) The chronic ulcer is of 
larger size, the margin s are no longer sharp, the edges are indurated, and the 
border is sinuous. It may reach an enormous size, as in the one repprted by 
I’eabody, which measured 19 by 10 cm. and involved all of the lesser curva¬ 
ture and spread over a large part of the anterior and posterior walls. The 
sides arc often terraced. The floor is formed cither by the submucosa, by the 
mugcnlar layers, or, not infrequently, by the neighboring organs, to which the 
stomach has become attached. In the healing of the ulcer, if the mucosa is 
alone involved, the granulation tissue grows from the edges and the floor and 
the newly formed tissue gradually contracts and unites the margins, leaving 
a smooth scar. In larger ulcers which have become deep and involved the 
muscular coat, the cicatricial contraction may cause serious changes, the most 
important of which is narrowing of the pyloric orifice and consequent dila¬ 
tation of the stomach. In the case of a girdle ulcer, hour-glass contraction 
of the stomach may be produced. Large ulcers persist for years without any 
attempt at healing. 

Among the more serious changes which may proceed in an ulcer are the 
following: 

Perforation. —This occurred in 28.1 per cent of 1,871 cases collected by 
Musser. In some series (Mayo’s) duodenal perforation is the more common. 
Of 272 cases of duodenal ulcer in Mayo’s series (to June 1, 1908), perforation 
was found sixty-six times, 16 acute, 13 subacute with abscess, and 37 chronic 
and protected. Perforation of the anterior wall of tho stomach usually excites 
an acute peritonitis. Oh the posterior wall the ulcer penetrates directly into the 
lesser peritoneal cavity, in which case it may produce ah air-containing abscess 
with the symptoms of the condition known as/subphrenie pyopneumothorax. 
In rare instances adhesions and a gnstroentancous fistula form, usually in the 
umbilical region. - Fistulous communication with the colon may also occur, 
or a.gastroduodenal fistula. The pericardium may be perforated, and even 
the left ventricle. Perforation into the pleura may also occur. It is to be 
noted that general emphysema of the subcutaneous tissues occasionally follows 
perforation of a gastric ulcer. 

Erosion of Blood-vessels. —In both forms of ulcer liannorrhage occurs, in 
8.1 per cent of Musser’s series of 1,871 cases. In Moynilmn’s 114 cases of 
duodenal ulcer, hamiorrliage occurred in 41. It is more common in the chronic 
form. Ulcers on the posterior wall may erode the splenic artery, but perhaps 
more frequently the bleeding proceeds from the artery of the lesser curvature. 
In the case of duodenal ulcer the pancreaticoduodenal artery may be eroded or 
(as in one of my cases) fatal lucmorrhagc may result from the opening of the 
hepatic artery^or more rarely the portal vein. Interesting changes occur in the 
vessels. Embolism of the artery supplying the ulcerated region has been met 
with in several cases; in others diffuse endarteritis. Small aneurisms have 
beem found in the floor of the ulcers by Douglas Powell, Welch, and others. 
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A rare event is emphysema of the sub-peritoneal tissue, which may Ik- very 
extensive and even pass on to the posterior mediastinum. Jurgensen ascribes 
it to entrance of air into the veins, but Welch thinks it represents an invasion 
with the gas bacillus. 

Cioatkizatiox. —Superficial ulcers often heal without leaving any serious 
damage. Stenosis of the pyloric orifice not infrequently follows the healing 
of an.ulcer in its neighborhood. In other instances the large annular ulcer 
may cause in its cicatrization an hour-glass contraction of the stomach. The 
adhesion of the ulcer to neighboring parts may subsequently be the cause 
of Jauch pain. The parts of the mucosa in the neighborhood of the ulcer 
frequently show signs of chronic gastritis. 

Pehigabtmc Adhesions.— The condition is common, as high as 5 per 
cent of postmortem records. It follows ulcer, lesions of the gall-bladder, 
•pancreatic disease, syphilitic disease of the liver, and chronic tuberculosis. 
In some instances the lesions are quite extensive, and the condition has been 
called plastic perigastritis. It, may be associated, too, with hypertrophic thick¬ 
ening of the coats of the stomach and with chronic plastic peritonitis. In 
some instances the pylorus may be narrow/*! as a rcsidt of the adhesions, or 
a sort of hour-glass stomach may he produced, or the motility of the organ 
is interfered with. Mayo ltobson in 189.1 called attention to this condition. 
As Hale White has pointed out, pain is the most constant feature in this con¬ 
dition, and it may simulate that of gastric ulcer or of hyperacidity, and may 
lie present constantly or at intervals. It is much influenced by posture and 
usually relieved by pressure. I/oeal tenderness is present in a majority of 
instances. The cases are chronic, the general health is but slightly interfered 
with, and there are not, as a rule, signs of gastric dilatation. A definite tumor 
may be present about the region of the pylorus. K P. Patou has collected 
42 cases on which operation has been performed, apparently in a majority of 
the cases with benefit. 

Mode of Okigin. —The mode of origin is unknown. The anatomical basis 
is an interference with the blood supply in a limited area of the mucosa, at¬ 
tributed to embolism, thrombosis, or spasm of the vessels. As the arteries of 
the stomach are not end vessels, simple obstruction can not account for it. 
Trophic influences, bacterial necrosis of the mucosa, spasm of the muscular 
coat in limited areas, etc., are among the hypotheses which have been ad¬ 
vanced. The erosion is effected by the gastric juice, and the healing is prob¬ 
ably retarded by its high grade of acidity. 

The duodenal^ ulcer has an identical origin. A few cases of acute ulcer 
have a curious relation with superficial bums. Bardeen’s researches upon 
the necroses in the viscera following extensive bums throw an important light 
upon these cases, showing especially how the gastro-intestinal mucous mem¬ 
brane is implicated in the toxic effects. 

The jejunal peptic ulcer, of which more than 30 cases have been recorded, 
is a very serious sequel of gastro-enterostomy. 

Symptoms, —The condition may be latent and only met with accidentally, 
post mortem. The first, symptoms may be those of /perforation. In other 
cases again, for months and years, the patient has /had dyspepsia, and the 
ulcer may not have been suspected until the occurrence of a sudden hremor- i 
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Dyspepsia may be slight and trifling o, of a most aggravated character. 
In a considerable proportion of all eases nausea and eriraifmg.-occur, itje 
latter not for two or more hours after eating. The vomitus usually contains 
a large amount of hydrochloric acid. 

Hemorrhage is present in at least one-third of all eases. It may he 
latent (occult). A patient may feel faint and turn pale and sweat; the next 
day the stools may lie tarry from the blood that has passed into the small 
bowel. These concealed liaimorrhages arc more often small, and the blood 
is not readily seen in the vomitus or stools. Wehey’s jes t may be tried; the 
fluid to be examined is mixed with 2 or 3 cc. of glacial acetic acid, and then 
-shaken with sulphuric ether. If blood be present the ethereal extract has a 
Tokay wine-like color. Meat should not be eaten for a few days before the test 
is made. These small, latent hiemorrhages may cause a slowly progressive 
anasmia. More commonly the bleeding is profuse, and the blood may be in 
such quantities and brought up so quickly that it is fluid, bright red in color, 
and quite unaltered. When it remains for some time in the stomach and is 
mixed with food it may be greatly changed, but the vomiting of a large quan¬ 
tity of unaltered blood is very characteristic of ulcer. As a rule, there are 
only one or two attacks; in our series 7 cases had one haunorrhage, 7 two, 11 
three, 1 four, and 15 many (Howard). Profuse bleedings may occur at inter¬ 
vals for many years. Death may follow directly. From 16 to 18 per cent of 
the fatal cases are due to it (S. and W. Fenwick). 

The immediate effect of the haunorrliage is a severe anaemia, from which 
*it may take months to rally; slight fever is common. Eare and-nntoward 
effects are convulsions, sometimes onlv the usual convulsions of extreme cere- 
rar anasmia from which recovery takes place, or they may precede a hemi¬ 
plegia, due jprobably to thrombosis. 

Amaurosis may follow the haemorrhage, and unfortunately may be perma¬ 
nent, and is due to degeneration of the retinal ganglion cells, or to a throm¬ 
bosis of the cerebral arteries or veins. 

«EAlxV is perhaps the most constant and distinctive feature of ulcer. It 
varies greatly in character; it may be only a gnawing or burning sensation, 
which is particularly felt when the stomach is empty, and is relieved by taking 
food, but the more characteristic form comes on in paroxysms of the most 
intense gastralgia, in which the pain is not only felt in the epigastrium, but 
radiates to the back and to the sides. In many cases the two points of epi- 
gastrjc pain and dorsal pain,-about the level of the tenth dorsal vertebra, are 
very well marked. These attacks are most frequently induced by taking food, 
and they may recur at a variable period after eating, sometimes within fifteen 
or twenty minutes, at others as late as two or throe hours. It is usually stated 
that when the ulcer is near the cardia the pain is apt to set in earlier, but 
there is no certainty on this point. In some cases it comes on in the early 
morning hours. The attacks may occur at intervals with great intensity for 
weeks or months at a time, so that the patient constantly requires morphia, 
then again they may disappear entirely for a prolonged period. In the attack 
the p°%)t i(ji umudly bent forwar d, and findg relief -from pressure-over the 
epigastr&jegipn; one patient during the attack would lean over the back of 
a chair; another would lie flat on the floor, with a hard pillow under the 
abdomen. Pressure is, as a rule, grateful. It has been thought that the 
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posture assumed during the attack would indicate the site of the ulcer, but 
this is very doubtful. 

i ^EsSBBB&SSft on pressure is a common symptom in ulcer, and patients 
year the waist-band very low. Pressure should be made with great care, as 
•upture of an ulcer is said to have been induced by careless manipulation. 

iu bid ulcers with thickened bases an indurated mass can usually be felt 
in the neighborhood of the pylorus. 

.Qjj> e nexal symptoms, loss of weight results from the prolonged dyspepsia, 
rat it.rarely, except in association with cicatricial stenosis of the pylorus, 
'eaches the high grade met with in cancer. The atutmia may be extreme, and 
n one case of duodenal ulcer, which I examined, the blood-count was as low 
as 700,000 per c. mm. Of 11 cases in my wards in which blood-counts were 
made, tho lowest was 1,902,000 per c. mm. There are instances, such as the 
one reported by Pepper and Griffith, in which the extreme amentia can not 
be explained by the occurrence of haemorrhage. In a few instances polyeythse¬ 
nna is present, even after a liannorrhagc, due to concentration of the blood 
and possibly associated dilatation of the stomach. In a few eases parotitis 
occurs, with the perforation sometimes, or after a haemorrhage. In one of 
my cases there was a remarkable pigmentation of the face and of the axillary 

folds. 

Perforation. —This occurred in 28.1 per cent of Husscr’s series. The 
acute, perforating form is much more common in women than in men. The 
symptoms.are those of perforative peritonitis. Particular attention must be 
given to this accident since it has come so successfully within the sphere of the' 
surgeon. As already mentioned, perforation may take place either into the 
lesser peritonaunn or into the general peritoneal cavity, in both of which cases 
operation is indicated; in rare instances the ulcer may perforate the peri¬ 
cardium. This was the case in 10 of 28 cases in which the diaphragm was 
perforated (Pick). 

Localized, more frequently subphrcnic, abscess may follow perforation. 

UhjN k.—A lbumin is occasionally present; in 14 of our series with dilata¬ 
tion of Hie stomach. Indican may be present. Acetone and diacetic acid 
(with syncopal attacks) have been described by Dreschfcld. 

Hour-glass stomach most frequently results from the cicatrization of 
an ulcer. In a few cases it is congenital. The symptoms, fairly character¬ 
istic, are thus given by Moynilian: 

(1) In washing out the stomach part of the fluid is lost. ( 2 ) If thfi,stom- 
a ch is washed clean, a sudden reappearance of stomach contents may take 
place. Paradoxical dilatation ” when the stomach has apparently been 

emptied, a splashing sound may be elicited by palpation of the pyloric seg¬ 
ment.* ( 4 ) After distending the stomach, a change in tlic position of the 
distention tumor may be seen in some cases. (5) Gushing, bubbling, or 
sizzling sounds are heard on dilatation with carbon dioxide at a point distinct 
from the pylorus. (C) In some cases, when both parts are dilated, two tumors 
with a notch or sulcus between are apparent to sight or touch. 

Prognotil. —In all statistics the acute and chr onic ulcer have been consid¬ 
ered together. T he forme r is more amenable to medical treatment, but grave 
complications may occur even before the digestive symptoms have been very 
pronounced. T i*e chr on ic ulcer may. last for years—twelve, eighteen, or^even 
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tw enty—w ifr infprvnla at.ftnnA With The all-important point in the prog¬ 
nosis relates to the question of medical or surgical treatment—which gives the 
best results ? So f ar m figures mnnt. the ? v Hy pt ; vft st udy of Musser fasors.tbe 
former. 12.4 per cent mortality against 20 per cent for the latter. This for 
simple cases including complications. In private practice many series of eases 
have not a mortality above G per cent. The mortality of the chronic peptic 
ulcer in the hands of such experts as the Mayos and Moynihan is very low. 
.In 311 gaatayajunnatomies for ulcer of the stomach and duodenum the mor¬ 
tality was less than 1 per cent, and only three patients required a secondary 
operation (Mayo’s). Of Moynihan’s cases of duodenal ulcer, 114 in number 
(exclusive of perforation), there were only two deaths. The end results of 
gastro-enterostomy for the chronic ulcer appear to be excellent. 

Diagnosis. —The acute non-indurated ulcer may cause very few symptoms 
—nothing bcyondl ordinary dyspepsia with pain. Examination of the stomach 
contents shows an increase in the free HC1. Hannatcmesis may be the first 
symptom of moment. This group of cases is seen chiefly in young girls, and 
appears to be much more common in England than in the United States. A 
condition which may be confounded with it is gaslrorrlicxis, described by Hale 
White. The stomach symptoms are marked, the bleeding may be profuse, but 
post mortem or at operation no ulcer is found. Of course very careful inspec¬ 
tion must be made, as fatal bleeding may come from a very small erosion. 
The symptoms of non-indurated mucous ulcer yield to a few months’ medical 
treatment. 

Fromjgastralgia,-jdyepepsia, and.Jiyperchlorliydria the diagnosis of the 
chronic, indurated peptic ulcer is very difficult; in many of those conditions, 
indeed, surgeons have shown clearly that the symptoms are due to an ulcer. 
That the brothers Mayo should have operated (to June 1,1908) on 272 cases of 
duodenal ulcer (as many almost as have been reported in the whole literature) 
irfd that Moynihan should have had to .Tune, 1908, 174 cases, indicates that we 
physicians have been napping, and that what the modern “ gastro-entcrolo- 
gist ” needs is a prolonged course of study at such surgical clinics as Rochester 
(Minnesota) or Leeds. It is not as if there were any possibility of mistake, as 
these are men whose ways and work are known, to all. More particularly is 
the diagnosis of duodenal ulcer important since its relative frequency has been 
lemonstrated^ The following account condensed from Moynihan is a picture of 
lyperchlorhydria plus in the severe cases the hajmatemesis or melama. After 
‘ofid.the patient is free from pain and the hour or two following a meal is the 
jest time in th^jlay. Varying from one and a half to four hours after the 
neal, a sense of uneasiness is noticed in the upper part of the abdomen. A 
raming, gnawing sensation develops with a hitter taste in the month and eruc¬ 
tations of food or gas.sTTlic pain, which gradually increases, may be relieved 
by belching, or by pressure. As it increases in severity, it strikes through to 
thgjback, to the right of the middle line, and it may radiate round the right 
side of the chesti- P atients discove r for themselves that, food .relievjga.jbg,jain, 
and many carry n* biscnitih their pockets, or take milk, a dose of an alkaline 
medicine, or some form of’food as soon as the uneasiness develops j "it will 
often be found that a patient names certain hours as those at which the pain 
is noticed, 11 A.M., 4. p.u., or 2 a.m. These are all a few hours after food. 
Many patients wake up, after a short sleep, with an intense gnawing pain in 
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of the stomach; and they may keep a few biscuits, or some broad and 
pj^bCtex* or a glass of milk at the bedside, so that, on waking, the food is taken to 
^relieve the pain. The pain may be more severe, in fact, indistinguishable from 
ajnM form off h epatic colic, coming on two or three hours after food, as a 
“ colic ” or a “ spasnn^Xs the pain comes on at a time when the patient begins 
to feel hungry for his next meal, the term “ hunger-jjaiaJ’ seems appropriate. 
A feeling of flatulent distention in the epigastrium is often very distressing; 
some patients describe it ns the most intolerable of all their symptoms. The 
appetite is generally good, if stenosis has not developed. It is not unusual for 
a .patient to say: “I’ve a good appetite, I can take anything, and I never 
vomit. ” After a time, a few weeks, a month or two, the symptoms may gradu¬ 
ally improve, and even disappear, to reassert themselves after a longer or 
shorter interval. In the intervals of these attacks, he may be perfectly well, 
enjoy food, and gain weight. Vomiting is an infrequent symptom of duodenal 
ulceration, it comes as a constant symptom only when stenosis is present. Ex¬ 
amination of the surface of the abdomen will generally reveal a tender area 
a little above and slightly to the right of the umbilicus. The most Berious of 
the symptoms, which result from duodenal ulceration, is hiemorrhage, which 
may be manifest as litematemesis or meliena alone. In nearly 40 per cent of 
the cases ulcer of the stomach also is present, and in such the pain comes 
earlier after food and the tenderness on pressure is higher and to the left. 

The experience of surgeons has taught us that a number of cases in which 
the pains were regarded as gastralgia have in reality been due to gall-stones, 
with which, as is now well known, jaundice is not necessarily connected. 

Treatment.—Post-mortem observations show that a very large number of 
ulcers heal completely, but the process is slow and tedious, often requiring 
months, or, in severe cases, years. The following are the important points 
in treatment: 

(o) Absolute rest in bed. 

(b) A carefully and systematically regulated diet. While theoretically 
it is better to give the stomach complete rest by rectal-feeding, yet in prac¬ 
tice this strict limitation is not found satisfactory. T he food shou ld-.be 
bland, ea&Oy-digeaied, and given at stated intervals. The following dietary 
will be found useful: At 8 a. m. give 200 cc. of Leube’s beef solution; at 
12 m., 300 ce. of milk gruel or peptonized milk. The gruel should be made 
with ordinary flour or arrowroot, and is mixed with an equal quantity of 
milk. If necessary it may be peptonized. Buttermilk is very well borne 
by these patients. At 4 p. M. the beef solution again, and at 8 p. M. the milk 
gruel or the buttermilk. 

The stomach in some cases is so irritable that the smallest amount of 
food is not well borne. In such caseBilavage may be practised, if necessary, 
every morning, wit h mildl y alkaline water, after which .the beef Boluti2fi_is 
given end the f ading sup plemented by the rectal injections. Ill effects rarely 
follow the careful use of the stomach tube in gastric ulcer. There are some 
eases which do well from the outset on a milk diet, given at regular intervals, 
3 or 4 ounces every two hours. When milk is not well borne egg albututn 
m ay be subst ituted, or the whites of eight eggs may be alternated with Lewie's 
beef solution. At the end of a month, if the condition has unpro ffiSyl 6 
patient may be allowed scrap ed be ef or young-chicken, perfectly 
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bread, and farinaceous puddings made with milk and eggs. Local applica¬ 
tions,ysitch as warm fomentations, over the abdomen are very useful. The 
patient should be told that the treatment will take at least three months, pu d 
for the greater portion of the time he should be in bed. ■ 

(c) .Medicinal measures are of very little value in gastric ulcer, and. the 
remedies employed probably do not benefit the ulcer, but the gastric catarrh. 
The Carlsbad salts are warmly recommended by von Ziemssen. The artificial''' 
preparation (sulphate of sodium, 50 parts; bicnrlxmate of sodium, (i; chloride' 

■ ’df Sodium, 3) may he substituted, of which a teaspoonful is taken every morn- 
% Bismuth, in doses of 30 to CO grains three times a day, and nitrate of 
-|Uver may be given, but they influence the associated conditions rather than 
1;he ulcer. 

J The pain, if severe, requires opium. Unless the gastralgia is intense mor- 
" phia should not be given hypodermically, as there is a very serious danger 
in these cases of establishing the morphia habit. Doses of an eighth of a 
grain, with the bicarbonate of soda and bismuth, will allay the mild attacks, 
but the very severe ones require the hypodermic injection of a quarter or often 
Jialf a grain. Antipyrin and antifebrin may be tried, but, as a rule, are quite 
ineffectual. In the milder "attacks Hoffman’s anodyne, or 20 or 30 drops of 
spirits of chloroform, or the spirits of camphor will give relief. Countcr- 
t irritation over the stomach with mustard or cantharides is often useful. 

When the stomach is irritable, the patient should be fed per rectum. 
He will sometimes retain food which is passed into the stomach through the 
tube, and Leube’s beef solution or milk may be given in this way. Cracked 
ice, chloroform, oxalate of cerium, bismuth, hydrocyanic acid, and ingluvin 
>fnay be tried. When haanorrhage occurs the patient should be put under 
the (influence of opium as rapidly as possible. No attempt should be made 
/<t 9 f check tlie haemorrhage by administering medicines by the mouth; as the 
profuse bleeding is always from an eroded artery, frequently from one of 
considerable size, it is doubtful if acetate of lead, tannic and gallic acids,, and 
the usual remedies have the slightest influence. The essential point is to 
> give re st, which is best obtained by opium. Ergotin may be administered 
hypodermically in two-grain doses. Nothing should be given bv the mo uth 
except small quantities of ice. In profuse bleeding alligature may be applied 
around a leg, or a leg and arm. Not infrequently the loss of blood is so great 
that the patient faints. A fatal result is not, however, very common from 
haemorrhage. ^T ransfu sion,.direct froiu~artery. io vein by Crile’s method, may 
be necessary, or the;subcutaneous iufusioa_o£ saline solution. 

The patients usually recover rapidly from the haunorrhage and require 
i ron in full doses, which may, if necessary, be given hypodermically. 

Tou rgical i nterference is indicated: (1) In the chronic indurated ulcer. 
Experience has shown that after gastro-enterostomy the ulcer heals rapidly, 
and in some cases the ulcer itself may be located; (Jt> in jdl jeases whgaJtlie 
ulcer has caused mechanical interferences with, the passage of'the gastric con¬ 
tents; (3) ijutll cases associated with recurring hsemorrhages. In young girls 
the single severe attack of htematemesis may be a simple gastrorrhexis, or from 
a simple ulcer that heals readily, but in men severe hasmatemesis is almost 
always from the chronic ulcer. (4) In the perigastric adhesions after chronic 
ul cer oper ation’iajametimes helpful. 
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/In the present state of our knowledge it is not easy to determine tlio limits 
medical and surgical practice in the treatment of peptic ulcer. The old 
'statistics are not of much avail, since it is quite clear that scores of cases have 
beejl masquerading under the names of hyperchlorhydria, acid dyspepsia, and 
so forth. Tie simple non-indurated ulcer is, in the majority of cases, a medi- 
ca^disease. A chronic indurated form is best treated surgically. It is not 
•always easy to say when a given case ceases to be medical. Much will depend 
tin the technical skill available. Gastro-cntorostomy is not in all hands a sim¬ 
ple affair, and while the chronic ulcer is slow and hard to heal, and has many 
possibilities for evil, it is not a killing disease. 

V. CANCER OF THE STOMACH. 

Etiology. — Incidence. —In an analysis of 30,000 cases of cancer, W. II. 
Welch found the stomach involved in 21.4 per cent, this organ thus standing 
next to the uterus in order of frequency. Among 8,404 cases admitted to my 
wards, there were 150 cases of cancer of the stomach. There were 39 cases 
among the first 1,000 autopsies in the post-mortem room of the Johns Hopkins 
Hospital. The disease is more common in some countries. Figures indicate 
that cancer of the stomach, as of other organs, is increasing in frequency. 

Sax.—T. McOrao has analyzed 150 cases from my wards and found that 
there were 120 males and 21 females. Welch gives the ratio ns 5 to 4. 

Age. — ()r~i)ur 150 cases the ages were as follows: Between twenty and 
thirty, 6; from thirty to forty, 17; forty to fifty, 38; fifty to sixty, 49; sixty 
to seventy, 36; seventy to eighty, 1. Fifty-eight per cent occurred between 
the ages of forty and sixty. ()t the G cases occurring under tho thirtieth 
year) the youngest was twenty-two. Of the large number of cases analyzed 
by Welch, three-fourths occurred between the fortieth and seventieth years. 
Congenital cancer of the stomach has been described, and cases have been met 
with in children. 

Roes .—Among our 150 cases, 131 were white; 19 were negroes. 

Heredity. —Of the 150 cases in only 11 was there a positive history of 
cancer'uTIhe family. In some families, as the Bonapartes, the disease seems 
to prevail. In our scries a very much larger number—38—had a family 
history of tuberculosis. 

Previous Diseases, Habits, ele.-i A history .of dyspepsia was present in 
only 33 cases; of these, 17 had had attacks at intervals, 11 had had chronic 
.-stomach trouble, and 5 had had dyspepsia for one or two years before the 
symptoms of cancer developed. Napoleon, discussing this interesting point 
with his physician Aulommarehi, said that he had always had a stomach of 
iron and. felt no inconvenience until the onset of what proved to be jhis 
fatal illness. 

2 Alcoho l. —Seyenty-sevcn of our patients had used it regularly, 65 of these 
rfoderately (?), 8 excessively. Trauma. —Only one case gave a positive his¬ 
tory. In one case the cancer followed rapidly upon a blow on tho stomach, 
and the patient lost sixty pounds in weight in three months. - GasJnQ..JJlcer. 
—Four cases gave a history pointing to ulcer, but there was no instance of 
'ulcus carcinomatosum among the autopsies. . 

t Mental wor ry and strain wcrejjiven occasionally as causea jn tiig filness. 
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Morbid Anatomy. —The most common varieties of gastric cancer are the 
> adeno-carcinoma and therencephaloid or me dullary .car¬ 

cinoma ; next in frequency i sr- scirrho us, and then c olloid canc er. With 
reference to the situation of the tumor, Welch analyzed 1,300 cases, in 
which the distribution was as follows: Pyloric region. 791; LessfiLCurvature, 
148; cardia, 10-$; posterior wall, 68; the whole or greater part of the 
stomach, 61; multiple tumors, 45; greater curvature, 34; anterior wall, 30; 
fundus, 19. 

rid The medullary cancer occurs in soft masses, which i^olve all the coats 
of the stomach and usually ulcerate early. The tumor may form villous 
projections or cauliflower-like outgrowths. It is soft, grayish white in colQ.r, 
and contains much blood. Microscopically it shows a scanty stroma, cnclositfjj 
alveoli which contain irregular polyhedral and cylindrical enlist yj fl't|e cylin - 
drjsataM epithelioma may also form large irregular masses, hut the con¬ 
sistence is usually tinner, particularly at the edges of the cancerous .ulcers. 
Microscopically the section shows elongated tubular spaces tilled with col¬ 
umnar epithelium, and the intervening stroma is abundant. Cysts arc not 
uncommon in this form. - The_8cirrhoii8 variety is characterized by great hard¬ 
ness, due to the abundance of the stroma and the limited amount of alveolar 
structures. It is seen most frequently at the pylorus, where it is a common 
cause of stenosis. It may be combined with the medullary form. It may 
be diffuse, involving all parts of the organ, and leading to a condition which 
can not be recognized macroscopically from cirrhosis. This form has also 
been seen in the stomach secondary to cancer of the ovaries. In connection 
with the diffuse carcinomatosis there may be simultaneous involvement of tho 
small and large intestines, as in the three remarkable cases reported by Nut- 
tall and Emanuel. .. Thc..colloid cancer is peculiar in its wide-spread invasion 
of all the coats. It also spreads with greater frequency to the neighboring 
parts, and it occasionally causes extensive secondary growths of the same 
nature in other organs. The appearance on section is very distinctive, and 
even with tho naked eye large alveoli can be seen filled with the translucent 
colloid material. The. , term, alveolar cancer, is often applied to this form. 
Ulceration is not constantly present, and there are instances in which, with 
most extensive disease, digestion has been but slightly disturbed. There is a 
specimen in the Warren Museum, at the Harvard Medical School, of the most 
wide-spread colloid cancer, in which the stomach contained after death large 
pieces of undigested beef-steak. 

SggqNBABY Cancer of the Stomach. —Of 37 cases collected by Welch, 
17 were secondary to cancer of the breast. Among the first 1,000 autopsies at 
the Johns Hopkins Hospital there were 3 cases of secondary cancer. 

Changes in the Stomach. — Qanc er at the cardia is usually associated 
with wasting of the organ and reduction in its size. The oesophagus above the 
obstruction may be greatly dilated. On the other hand, annular cancer at 
the pylorus causes stenosis with great dilatation of the organ. In a few rare 
instances the pylorus has been extremely narrowed without any increase in 
the size of the stomach. ?, In diffuse scirrhous cancer the stomach may be very 
greatly thickened and contracted. It may be displaced or altered in shape 
by the weight of the tumor, particularly in cancer of the pylorus; in such 
cases it has been found in every region of the abdomen, and even in the true 
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pelvis. The mobility of the tumors is at times extraordinary and very de¬ 
finitive, and they may be pushed into the right hypochondrium or into the 
splenic region, entirely beneath the ribs. Adhesions very frequently occur, 
particularly to the colon, the liver, and the anterior abdominal wall. 

Secondary cancerous growths in other organs are very frequent, as shown 
by the following analysis by Welch of 1,574 cases: Metastasis occurred in the 
lymphatic glands in 551; in tho liver in 475; in the peritoneum, omentum, 
and intestine in 357; in the pancreas in 122; in the pleura and lung in !) 8 ; 
in the spleen in 8 n; in the brain and meninges in 9; in other parts in 92. 
The lymph-glands affected are usually those of the abdomen, but the cervical 
aijjl inguinal glands are not infrequently attacked, and give an important clue 
iift^-iagnosis. Secondary metastatic growths occur subcutaneously, either at 
the navel or beneath the skin in the vicinity, and are of great value in diagnosis. 
In one instance a patient with jaundice, which had developed somewhat sud¬ 
denly and was believed to be catarrhal, presented no signs of enlargement of 
the liver or tumor of the stomach, but a nodular body appeared at the navel, 
which on removal proved to be typical scirrhus. A second case in the ward 
at the same time, with an obscure doubtful tumor in the left hypochondrium, 
developed a painful nodular subcutaneous growth midway between the navel 
and the left margin of the ribs. 

Pekfokation. —In the extensive ulceration which occurs perforation of the 
stomach is not uncommon. It occurred into the peritonamm in 17 of the 507 
cases of cancer of the stomach collected by Brinton. In our series perforation 
is recorded in 4 cases. When adhesions form, the most extensive destruction 
of the walls may take place without perforation into the peritoneal cavity. 
In one instance which came under my observation a large portion of the left 
lobe of the liver lay within the stomach. Occasionally a gastro-cutaneous 
fistula is -established. Perforation may occur into the colon, the small bowel, 
the pleur a, the lung, or into tho pericardium. 

Symptoms. — IjoU.uI Carcinoma. —The cases are not very infrequent. There 
may be no symptoms pointing to the stomach, and the tumor may be discov¬ 
ered accidentally after death. In a second group the symptoms of carcinoma 
are present, not of the stomach, but of the liver or some other organ, or there 
are subcutaneous nodules, or, as in one of our oases, secondary masses on the 
ribs and vertebrae. In a third group, seen particularly in, elderly persons in 
institutions, there is gradual asthenia, without nausea, vomiting, or othor 
local symptoms. 

^rrrftfrni rif n —* A * the 150 cases in our series, 48 complained_oM Jilin » 
44 of dyspep sia. 21 pf vomiting, 13 of loss in, weight, 3 of difficulty in swallow¬ 
ing, 1 of tumor. In 7 the feature^ of onset suggested pernicious anaemia. 


In 37 cases there was aJiistory of sudden onset. ... . 

Sympto ms—L oss ofW eight .—Progressive emaciation is one o 
the most constant features of the disease. In 79 of our cases in which exac 
figures were taken: To 30 pounds, 32 cases; 30 to 50 pounds, 36 oases; M to 
GO pounds, 5 cases; 60 to 70 pounds, 4; over 70 pounds. 1; 100 P°™ ds - 8 ca8e 
of cancer at the cardiac end with obstruction to swallowing. ie oss in 
weight is not always progressive. We see increase in weight under three con- 
ditwtus: (o) Pjepet dieting, with treatment of the associated catarrh o e 
stomach; ( 6 ) in cases of cancer of the.pylorus-aftor relief of the dilatation 
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of the organ by lavage, etc.; (c) after a profound.mental impression. I have 
known a gain of ten pounds to follow the visit of an optimistic consultant. 
In Keen and D. D. Stewart’s case there was a gain of seventy pounds after 
an exploratory operation! 

Loss in strength is usually proportionate to the loss in weight. One sees 
sometimes remarkable vigor almost to the close, but this is exceptional. . 

Angimia is present in a large proportion of all cases, and with the emacia¬ 
tion gives the picture of cachexia. There is often a yellow or lemon tint of 
the skin. In 59 cases careful blood-counts were made, in 3 the red corpuscles 
were above 6,00(^1)00 per cubic millimetre. This occur^t in the concentrated 
condition of the blood in certain eases of cancer of the'pylorus with dilatation 
of the stomach. The average count in the 59 cases was 3,713,186 per cubic 
millimetre. In only 8 cases was the count below 2,000,000, and in none below 
1,000,000. The average of the luemoglobin was 44.9 per cent. In only 9 was 
it below 30 per cent. In 62 cases in which the leucocytes were counted there 
were only 18 cases in which they were above 12,000 per cubic millimetre; in 
only 3 eases wore they above 20,000. As mentioned, there were 7 cases in 
which the features of onset suggested a primary amemia. To this question 
we shall return under diagnosis. 

Among other general symptoms may be mentioned fcv£r, which was present 
at some time in 74 of our 150 cases. In only 13 of these did the temperature 
rise..above 101°. In 2 it was above 103°. Fifteen presented fairly constant 
elevation of temperature. Eight presented sudden rises. Two eases had 
chill, with elevation to 103° and 104°. Chills may be associated with sup¬ 
puration at the base of the cancer. 

Urin e .—There may bo no changes throughout; in 65 of our cases there 
were no alterations, in 36 albumin was found, and in 34 albumin with tube- 
casts. Glycosuria, peptonuria, and acetonuria have been described. Jndican 
IS. common. 

Qj ftlem a .—Swelling of the ankles is of frequent occurrence toward the 
close. In some cases there is even early a general anasarca, usually in com¬ 
bination with extreme anaimia. The cancer is usually overlooked. 

The bowels are often constipated. In only 12 cases in our series was. 
diarrhoea present. In 2 cases blood was passed per rectum. There are no 
special cardiac symptoms; the pulse becomes progressively weaker. Throm¬ 
bo sis of one femoral vein may occur or, as in one of our cases, wide-spread 
thrombosis in the superficial veins of the body. 

Symptoms on the part of the nervous system are rare; consciousness is 
often retained to the end. Coma may occur similar to that seen in diabetes 
and is believed to be due to an acid intoxication. » 

EmjnTins^ — Anorexia, loss of desire for food, is a fre¬ 

quent and valuable symptom, more constant perhaps than any other. Nausea 
is & striking feature in many cases; there is often a sudden repulsion at the 
sight of food. In exceptional cases the appetite is retained throughout. 

Vomiting may come on early, or only after the dyspepsia has persisted 
for some time. It occurred in 128 cases in our series. At first it is at long 
intervals, but subsequently it is more frequent, and may recur several times 
in the day. There are cases in which it comes on in paroxysms and then 
subsides; in other cases, it sets in early, persists with great violence, aud 
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may cause a fatal termination within a few weeks. Vomiting is more fre¬ 
quent when the cancer involves the orifices, particularly the pylorus, in 
which case it is usually delayed for an hour or more after taking the food. 
When the cardiac oriliee is involved it may follow at a shorter interval. 
Extensive “disease of the fuudus or of the anterior or posterior wall may 
be present without the occurrence of vomiting. The food is'sometimes very 
little changed, even after it has remained in the stomach for twenty-four 
hours. 

UjBltiorrkage occurred in 30 of our 150 cases; in 32 the Jblood.was dark 
a nd altered , in 3 it was bright red. Jn 2 eases vomiting of blood was the 
first symptom. The bleeding is rarely profuse; more commonly there is 
slight oozing, and the blood is mixed with, or altered by the secretions, and, 
when vomited, the material is dark brown or black, the so-called “ colfee- 
g round'” vo mit. The blood can be recognized by the microscope as shadows 
of the red "blood-corpuscles and irregular masses of altered blood pigment. 
In cases of doubt the spectroscope may be employed or liamiin crystals 
obtained. 

Pain, an early and important symptom, was present in 130 of our cases. 
It is very variable in situation, and while most common in the epigastrium, 
it may be referred to the shoulders, the back, or the loins. Tho pain is de¬ 
scribed as dragging, burning, or gnawing in character, and very rarely occurs 
in severe paroxysms of gastralgia, as in gastric ulcer. As a rule, the paiu is 
aggravated by taking food. There is usually marked tenderness on pressure 
in the epigastric region. The areas of skin tenderness are referred, as Head 
has shown, to the region between the nipple and the umbilicus in front and 
behind from the fifth to the twelfth thoracic spine. 

Examination of the Stomach Contents. —The vomitus in suspected 
cases should be carefully studied, particularly as to quantity and character 
of ingredients. Large amounts brought up at intervals of a few days, with 
the appearances already described, are characteristic of dilatation of the 
stomach. Some of the material should be spread in a large glass plate and 
any suspicious portions picked out for examination.! Bacteria in large num¬ 
bers occur, one, the Opplcr-Boas bacillus—an unusually long non-mobile form 
—is supposed to be of diagnostic value, and to be largely responsible for the 
formation of lactic acid. The yeast fungus is very commonly found," sarein® 
loss frequently than in dilatation from stricture. Blood is a most important 
ingredient; the persistent presence microscopically of red corpuscles in the 
early morning washings is always very suspicious. Ijater, when coffee-ground 
vomiting takes place, the macroscopic evidence is sufficient. In cases of doubt 
the spectroscope may be used or the test made for h®min crystals. I ragments 
of the new growth may be vomited or may appear in the washings. Positive 
evidence of cancer may be obtained from them. . . 

Examination of the Test Breakfast —*The Ewald test meal, consisting 
of a slice of stale bread and a large cup of weak tea without cream or sugar, 
is given at 7 a. m. and withdrawn at 8 a. m. iThe Boas test meal, consisting 
of a gruel made of a tablespoonful of oatmeal flour In a litre of water, is 
used in the estimation of lactic acid. As an outcome of the enormous nuni- 
ter of observations made of late years, it may be said that free “Cl is absent 
in a large proportion of all cases of cancer of the stomach. Of 94 cases in 
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which the contents were examined in 84 free HC1 was absent. In 5 un¬ 
doubted eases the reaction was good; in 2 of these the history suggested 
previous ulcer. HC1 may be absent in chronic gastritis and in atropJjXfif J,lie 
gastric mucosa. The presence of lactic acid after Boas’ test meal is regarded 
\ as a valuable sign. 

1’hystc \l Examination.— Inspection .—After a preliminary survey, em¬ 
bracing the faeies, state of nutrition, etc., particular direction is givon to the 
abdomen. Ail all-important matter is to have the patient in a good light. 
Fulness in the epigastric region, inequality in the infracostal grooves, the 
existence of peristalsis, a wide area of aortic pulsation, the presence of sub¬ 
cutaneous nodules or small masses about the navel, and, lastly, a well-defined 
tumor mass—these, together or singly, may be seen on careful inspection. 
I can not emphasize too strongly the value of this method of examination. 
In. .62 of the 150 cases a positive tumor could be seen. Ip 52 the tumor 
descended with inspiration; iiu.36 peristalsis was visible; in 3 cases move¬ 
ments were visible in the tumor itself. In 10 cases with visible peristalsis 
no tumor was seen, but could be felt on palpation. Inflation with carbonie- 
gcid.gas may be tried, except when haemorrhage has been profuse or the cancer 
is very extensive. The dilatation often renders evident the peristalsis or mnv 
bring a tumor into view. The presence of subcutaneous and umbilical nodules 
is sometimes a very great help. They were found in 5 of our series: Pal/m- 
jion .—In 115 cases a tumor could be felt; in 48 in the epigastric regfon, in 
25 in the umbilical, in 18 in the left hypochondriac, in 17 in the right hypo¬ 
chondriac region, while in 7 cases a mass descended in deep inspiration from 
beneath the left costal margin. These figures illustrate in how large a propor- 
.Ttion of the cases the tumor is in evidence. In rare cases examination in the 
knee-elbow position is of value. Mobility in gastric tumor is a point of much 
importance. Fijst, the change with respiration, already referred to; a mass 
may descend 3 or 4 inches in deep inspiration; second ly, the communicated 
pulsation from the aorta, which is often in its extent suggestive; thirdly, the 
intrinsic movements in the hypertrophied muscularis in the neighborhood 
of the cancer. This may give a remarkable character to the mass, causing 
it to "appear and disappear, lifting the abdominal wall in the epigastric region; 
and, fourthly, mechanical movements, with inflation, with change of posture, 
or communicated with the hand. Tumors of the pylorus are the most mov¬ 
able, and in extreme cases can be displaced to either hypochondrium or pushed 
far - down below the navel (see illustrative cases in my Lectures on the Diag¬ 
nosis of Abdominal Tumors). Pain on- palpation -is.common; the mass is 
usually, fund, sometimes nodular. Gas can at times be felt gurgling through 
the tumor at the pyloric region. 

Permission gives less important indications—the note over a tumor is 
rarely flat, more often a flatjympany. Auscultation may reveal the gurgling 
through the pylorus; sometimes a systolic bruit is transmitted from the aorta, 
and when a local peritonitis exists a friction may be heard. 

Complications. — Secondary, gwifths are common. In 44 autopsies in our 
series there were metastases in 38; in 29 the lymph-glands were involved; 
in 23 the liver, in 11 the peritonteum, in 8 the pancreas, in 8 the bowel, in 
4 the lung, in 3 the pleura, in 4 the kidneys, and in 2 the spleen. In 8 no 
deposits were found. 
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Perfora tion may lead to peritonitis, but in 3 of our 4 eases there was no 
general involvement. Cancerous ascites is not very uncommon. Dock has 
called attention to the value of the examination of the fluid in such cases 
as a help to diagnosis. The cells show mitoses and are very characteristic. 
S fwxpdary punnor of. the liver is very common; the enlargement may lie very 
great, and such cases are not infrequently mistaken for primary cancer of 
the organ. Involvement of the lyrriph-glands may give valuable indications. 
The re may bg early enlargement of a gland at the posterior border of the 
l oft stemo -cleido-mustoid muscle; later adjacent glands may become alfoeled. 
This occurs also in uterine cancer. According to Williams, Troisier was the 
first to describe this condition, which must not bo confounded with the 
pseudo-lipome siis-claviculairr of Verncuil. 

A very ■remarkable picture is presented when the cancer sloughs or be¬ 
comes gangrenous; the vomitus lias a foul odor, often of a penetrating nature, 
to be perceived throughout the room. In cases in which the ulcer perforates 
the colon, the vomiting may he focal. I have, however, met with the focal 
odor in a case with incessant vomiting; there was no perforation of the colon 


at autopsy. 

Course. —While usually, chronic and lasting from a year to eighteen 
months, acule cancer of the stomach is by no means infrequent. Of the 09 
eases in which we could determine accurately the duration, IS lasted under 
three months, 10 from three to six months, 14 from six to twelve months— 
a total of 45 under one year. Four cases lasted for two years or over. One 
case lived for at least two years and a half. 

Diagnosis.—In 115 of our 150 cases a tumor existed, and with this the 
recognition is rarely in doubt. I’ractically the chief difficulty is in those cases 
which present gastric symptoms or auamiiu, or both, without the presence 
of tumor. In the one a chronic gastritis is suspected; in the other a primary 
anaimiaA In chronic gastritis the history of long-standing dyspepsia, the ab¬ 
sence of cachexia, ttic absence o! lactic acid in the lest meal, and the less 
striking bfood changes arc the important points for consideration. The cases 
with grave on cv mid without tumor oiler the greatest difficulty. I ho blood- 
count is rarely so low as in pernicious anamna, a point on which h. 1. Homy 
has laid special stress. In only 3 ot our 59 cases with careful blood exami¬ 
nation was the number below 2.000.000 per cubic millimetre.The lower 
color index, as in sccondanfmmumia, the absence of mcgalobhists, and (a leuco- 
cytosis speak for cancer. Some lay stress on the differential count of the 
leucocytes, but there is not evidence enough to enable us to speak positively 
on this point. The digestion lcueocytosis might he a help in some eases. 
The chemical findings nre of greater value, j, The constant presence of lactic 
acid and the absence of 11C1 have iu several of our cases suggested the diag¬ 
nosis of cancer, which has been verified later on by the development of a 


rumor. 

• From ulcer of the stgjnach malignant disease is, as a rule, readily recog¬ 
nized. The ulcus carcinomatosuin usually presents a well-marked history of 
nicer for years. Hemmcter has given a good account of this rare condition 
in his recent work on the stomach. The greatest difficulty is offend when 
there is ulcer with tumor due to cicatricial contraction about the pylorus. In 
3 such cases we mistook the mass for cancer, and even at operation it may 
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(as in one of them) be impossible to say whether a neoplasm is present.. 
The persistent hyperchlorbydria is the most important single feature „gf..ujper,' 
and, taken with the gastralgic attacks and the haemorrhages, rarely leave <|pubt 
as to the condition. 

Nowadays, when exploratory laparotomy may be advised with such safety, 
the surgeon oftfn makes the diagnosis. 

The practitioner should recognize the fact that there are cases of cancer, 
of the stomach in which a positive diagnosis can not be reached for weeks 
or months by any known means at our command. 

Treatment.—In early surgical treatment lies’ the only hope, but there is 
great difficulty in the diagnosis, and it would be absurd to suggest operation in 
every case of dyspepsia of three months’ standing in persons above forty years 
of age. Operated upon early, complete removal is sometimes possible. In a 
majority of cases the operation is only palliative. ‘ In suitable cases early explo¬ 
ration should be ad\ised; the operation per sc is sometimes beneficial and the 
patient is rarely the worse for it. The diet should consist of readily digested 
substances of all sorts. Many patients do best on milk alone. Washing out 
the stomach, which may be done with a soft tube without any risk, is par¬ 
ticularly advantageous when there is obstruction at the pylorus, and is by 
far the most satisfactory means of combating the vomiting. The excessi\e 
fermentation is also best treated by lavage. When the pain becomes severe, 
particularly if it disturbs the rest at night, morphia must be given. One- 
eighth of a grain, combined with carbonate of soda (gr. v), bismuth (gr. 
v-x), usually gives prompt relief, and the dose does not always require to be 
increased. Creasote (TTL j-ij) and carbolic acid are very useful. The bleed¬ 
ing in gastric cancer is rarely amenable to treatment. 

Other Forms of Tumor.— Non-cancerous tumors of the stomach rarely 
cause inconvenience. Polypi (polyadenomata) are common and they may 
be numerous; as many as 150 have been reported in one case. There is a 
form in which the adenoma exists as an extensive area slightly raised above 
the level of the mucosa— pohjadrnome e.n nappe of the French. II. 15. An¬ 
derson has described a case of remarkable multiple cysts in the walls of the 
stomac h and small intestine. Sarcomata are very rare. Fibromata and 
lipomata have been described. 

Foreign bodies occasionally produce remarkable tumors of the stomach. 
The most extraordinary is the hair tumor, of which there are 16 cases in the 
literature. The cases occur in hysterical women who have been in the habit 
of eating their own hair. A specimen in the medical museum of McGdl 
“University is in two sections, which form an exact mould of the stomach. 
The tumors are large, very puzzling, and arc usually mistaken for cancer. 
Of 1 cases operated upon, 6 recovered; in 9 cases the condition was found 
post mortem (Schultcn). 

VL HYPERTROPHIC STEATOSIS OF THE PYLORUS. 

1. In Adults. —Microscopically, the condition is found to be very largely 
hypertrophy of the muscularis and submucosa of the pylorus. It was well 
described by the older writers. Tlia symptoms are those of dilatation #f the 
stomach. The condition has been fully discussed by Boas (Archiv fur Vcr 
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dauungskrankhciten, Bd. 4, I), who reports two interesting eases with suc- 
Tcessful gastr o-entcrostoniy. The question is whether some of these eases may 
n nft fr pjtTly liiTrongeniliil. as there have been instanees reported in girls as 
earlj’ as the twelfth and sixteenth years. 

2. Congenital.—First deseribed in 1897 by Jolm Thomson, of Edinburgh, 
nmch attention has been paid to this eondition, which seen* very common. 
,£ 31 reports 20 cases (1905). 

D In some cases a true hyperplasia exists, but in others, ns Thomson holds, 
sp&smodic contraction is the important factor. The diagnosis is easy—visible 
^peristalsis and palpable tumor. 

An extraordinary number of cases have been reported within the past few 
years, and of 33 operated upon 17 have recovered (t'logg, November, 1901). 
Dieting, nasal feeding, and lavage should be tried before operation. In the 
case of a bottle-fed baby, a wet-nurse should be obtained. 

VII. HEMORRHAGE FROM THE STOMACH. 

(Heamatemesia.) 

Etiology.— Ga&trorrkagia, as this symptom is called, may result from 
many conditions, local or general. 1. In local disease: (a) cancer; (b) ulcer; 
(c) disease of the blood-vessels, such as miliary aneurisms and occasionally 
varicose veins; ( d ) acute congestion, as in gastritis, and possibly in vicarious 
hcemorrhage; (e) following operations in the abdomen, particularly when 
the omentum .is wounded, erosions of the gastric mucosa may occur, from 
which limmorrhage takes place. Many cases have followed operation for 
appendicitis. It is a very fatal complication, as it is usually associated with 
peritonitis (Richardson). 

2. Passive congestion due to obstruction in the portal system. This may 
be either (a) hepatic, as in cirrhosis of the liver, thrombosis of. the portal 
vein or pressure upon the portal vein by tumor, and secondarily in cases 
of chronic disease of the heart and lungs; (5) splenic. Gastrorrhagia is by 
no means an uncommon symptom in enlarged spleen, and is explained by the 
intimate relations which exist between the vasa brevia and the splenic cir¬ 
culation. 

3. Toxi c: (a) The poisons of the speciic fevers, small-pox, measles, yellow 
fever; (6) poisons of unknown origin, as in acute yellow atrophy and in 
purpura; (c) phosphorus. 

'47 Traumatism: (a) Mechanical injuries, such as blows and wounds, and 
occasionally by the stomach-tulm; (5) the result of severe corrosive poisons. 

5. Certain constitutional diseases: (a) Hemophilia; (5) profound ane¬ 
mias, whether idiopathic or due to splenic enlargements or to malaria, (c) 
cholae mia. 

6. In certain nervous affections, particularly hysteria, and occasionally 

in progressive paralysis of the insane and epilepsy. _ 

7. The blood may. not always come primarily from the stomach. X us 
it may belong to’the'nose or the pharynx. In hemoptysis some of the b ood 
may And its way into the stomach. Again, in bleeding from the oesophagus 
blood may trickle into the stomach, from which it is ejected. This occurs 
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in the case of rapture of aneurism and of the oesophageal varices. A child 
may draw blood with the milk from the mother’s breast even in considerable 
quantities and then vomit it. 

8. Qaakoataxis.—Under this name Hale White describes cases of haemor¬ 
rhage from the stomach in young girls without any lesion of the mucosa. 
They are often jnistaken for ulcer. He has collected 29 cases. 

9. Miscellaneous causes: A neur ism of .the. aorta or of its branches may 
rupture into the stomach. There are instances in which a patient has vom¬ 
ited blood once without ever having a recurrence or without developing 
symptoms pointing to disease of the stomach. 

In new-born infants hiematcmcsis may occur alone or in connection with 
bleeding from other mucous membranes. 

In medica l- practice, haemorrhage from the stomach occurs most fre¬ 
quently in connection with cirrhosis of the liver and ulcer of the stomach. 

Morbid Anatomy. —When death has occurred from the hmmatemesis there 
are signs of intense anaemia. The lesion is evident in cancer and in ulcer of 
the stomach. It is to lie borne in mind that fatal haemorrhage may come 
from a small miliary aneurism communicating with the surface by a pin¬ 
hole perforation, or the bleeding may be due to the rupture of a submucous 
vein and the erosion in the mucosa may he small and readily overlooked. 
It may require a careful and prolonged search to avoid overlooking such 
lesions. In the large group associated with portal obstruction, whether due- 
to hepatic or splenic disease, the mucosa is usually pale, smooth, and shows 
no trace of any lesion. In cirrhosis, fatal by hemorrhage, one may some¬ 
times search in vain for any focal lesion to account for the gastrorrhagia, and 
we must conclude that it is possible for even the most profuse bleeding to 
occur by diapedcsis. The stomach may be distended with blood and yet the 
source of the haemorrhage be not apparent either in the stomach or in the 
portal system. In such eases the oesophagus should be examined, as the bleed¬ 
ing may come from that source. In toxic cases there are invariably haemor- 
rhages in the mucous membrane itself. 

Symptoms. —In rare instances fatal syn cope may occur without any vom¬ 
iting. In a case of the kind, in which the woman had fallen over and died 
in a few minutes, the stomach contained between three and four pounds of 
blood. The sudden profuse bleedings rapidly lead to profound aniEmin 
When due to ulcer or cirrhosis the bleeding usually recurs for several days 
Fatal hemorrhage from the stomach is met with in ujeer, cirrhosis, enlarge¬ 
ment of,the spleen, and in instances in which nn aneurism ruptures into the 
stomach or oesophagus. Gastrorrhagia may occur in splenic ana'mia or in 
leukamiia before the condition has aroused attention. 

The vomited -blood may be fluid or clotted; it is usually dark in color, 
but in the basin the outer part rapidly becomes red from the action of the 
air. The longer blood remains, in the stomach the more altered is it when 
ejected. 

The amount of blood lost is very variable, and in the course of a day the 
patient may bring up three or four pounds, or even more. In a case under 
the care of George Ross, in the Montreal General Hospital, the patient lost 
daring seven days ten pounds, by measurement, of blood. The usual symp¬ 
toms of anaemia develop rapidly, and there may be sli ght feve r, and subse- 
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quently ( Bdema may o ccur. Syncop e, convulsions, and occasionally hemiplegia 
oexA# after veryprof use hsemorrhage. Blindness may follow, the result either 
of thipmbosis of the retinal arteries or veins, or an acute degeneration of the 
ganglion cells of the retina. 

Diagnosis. —In a majority of instances there is no question as to the 
origin of the blood. Occasionally it is difficult, particularly if the case has 
not been seen during the attack. Examination of the vomit readily deter¬ 
mines whether blood is present or not. The materials vomited may be stained 
by wine, the juice of strawberries, raspberries, or cranberries, which give a 
color very closely resembling that of fresh blood, while iron and bismuth 
and bile may produce the blackish color of altered blood. In such cases the 
microscope will show clearly the presence of the shadowy outlines of the red 
blood-corpuscles, and, if necessary, spectroscopic and chemical tests may be 
applied. 

Deception is sometimes practised by hysterical patients, who swallow and 
then vomit blood or colored liquids. With a little care such cases can usually 
be detected. The cases must be excluded in which the blood passes from the 
nose br pharynx, or in which infants swallow it with the milk. 

There is not often difficulty in distinguishing between hamioptysis and 
haematemesis, though the coughing and the vomiting are not, infrequently 
combined. Tho following are points to be borne in mind in the diagnosis: 


ttSMATEMESIS. 

1. Previous history points to gas¬ 
tric, hepatic, or splenic disease. 

2. The blood is brought up by 
vomiting, prior to which the patient 
may experience a feeling of giddiness 
or faintness. 

3. The blood is usually clotted, 
mixed with particles of food, and has 
an acid reaction. It may be dark, 
grumous, and fluid. 

4. Subsequent to the attack the 
patient passes tarry stools, and signs 
of disease of the abdominal viscera 
may be detected. 


HA5MOPTTBIS. 

1. Cough or signs of some pul¬ 
monary or cardiac disease precedes, 
in many cases, the haBmorrhage. 

2. The blood is coughed up, and 
is usually preceded by a sensation of 
tickling in the throat. If vomiting 
occurs, it follows the coughing. 

3. The blood is frothy, bright red 
in color, alkaline in reaction. If 
clotted, rarely in such large coagula, 
and muco-pus may be mixed with it. 

4. The cough persists, physical 
signs of local disease in the chest 
may usually bo detected, and the 
sputa may be blood-stained for many 
days. 


Prognosis.—Except in the case of rupture of an aneurism or of large 
veins, hamatemesis rarely proves fatal. In my experience death has followed 
more frequently in cases of cirrhosis and splenic enlargement than in ulcer 
or cancer. In ulcer it is to be remembered that in the chronic haemorrhagic 
form the bleeding may recur for years. The treatment of haimatemeais is 
considered under gastric ulcer. 
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Vm. NEUROSES OF THE STOMACH. 

(Nervous Dyspepsia.) 

The studies-of Leube, Ewald, Oscr, Bosenbach, and many others have 
shown that jKXiQUsf unctional disturbances of the stomach may occur-without 
any discoverable anatomical basis. The cases are njfit.with most frequently 
in those who have either inherited a nervous constitution or who have gradu¬ 
ally, through indiscretions, brought about a condition of nervous prostration, 
Not infrequently, however, the gastric symptoms stand so far in the fore¬ 
ground that the general neuropathic character of the patient quite escapes 
notice. Sometimes the gastric manifestations have apparently a reflex origin 
depending on organic disturbances in remote parts of the body. 

The nervous derangements of the stomach may be divided .into motor, 
secretory, and sensory neuroses. These disturbances rarely occur singly; they 
are usually met with in combined forms. The clinical picture resulting from; 
such a complex of gastric neuroses is known as nervous dyspepsia. 'As Leulic 
has pointed out, the sensory disturbances usually pTay the more important part. 

The .sufferer from nervous dyspepsia presents a varying picture. All 
grades occur, from the emaciated skeleton-like patient with anorexia nervosa 
to the well-nourished, healthy-looking, frcsh-complexioned individual whose 
only complaint is distress and uneasiness after eating. 1 have followed 
Biegcl’s classification. 

I. Kotor Neuroses. — (a) Hypkekxnesis ob Supeumotility.— An increase 
in the normal motor activity of the stomach results in too early a discharge 
of the ingesta into the intestine. It is more commonly a secondary neurosis 
dependent upon, superacidity or gupersecretion of the gastric juice; but it 
may occur primarily) possibly from reflex causes. The. diagnosis is to he 
reached only by means of the stomach-tube. It gives rise to no characteristic 
clinical symptoms. 

(6) Peristaltic -Unrest. —This condition, as described by Kussmaul, is 
an extremely common and distressing symptom, in neurasthenia. Shortly 
after eating the peristaltic movements of the stomach are increased, and 
horhorvgmi and gurgling may be heard, even at a distance. The subjective 
sensations are most annoying, and it would appear as if in the hyperaesthqlii 
condition of the nervous system the/patient felt normal peristalsis, just as ii 
these states the usual beating of the heart may be perceptible to him. ^ 
further analogy is afforded by the fact that emotion .increases this peristalsis 
It may extend to the intestines, particularly to the duodenum, and on. palpn 
tion over this region the gurgling is most marked. The movement may 1> 
anti-peristalsis, in which the wave passes from right to left, a condition whirl 
may also extend to the intestines. There arc cases on record in which color© 
enemata or even scybala have been discharged from the mouth. 

(c) Nervous Eructations. — Aerophagia .—In this condition sesere attack 
of-itoky eructations, following one another often in rapid succession, occut 
Whemiolent they last for hours, or days. At other times they occur in pan" 
yams, depending often upon mental excitement. They are more common! 
observqjl inf hysterical women and neurasthenics , but also, not infrequent!; 
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in child ren. The hysterical nature of the affection is sometimes testified 
to by the occurrence, especially in children, of several instances iu one. 
household. 

The ex pelled gas in these cases is atmospheric air, which is swallowed or 
aspirated from without. Sometimes the whole process may j be clearly ob- 
serred, but in other instances the act of swallowing may be almost or quite 
imperceptible. Bouverct considers the condition due to a spasm of the phar¬ 
ynx which causes involuntary swallowing. Oser has suggested that the air 
may enter by aspiration, the stomach acting like an elastic rubber bag which 
vtends to fill again after the air is expressed. It is quite possible that in some 
instances the eructations consist of gas which has never actually reached the 
stomach, but is brought up from the oesophagus. 

(d) Nervous Vomiting.— A condition which is not associated with ana- 
tomietd changes in the stomach or with any state of the contents, but is due 
to nervous influences acting either directly or indirectly upon the centres 


residing over the act of vomiting. The patients are, as a rule,-women— 
sually blunettes—and the subject of more or less marked hysterical mani¬ 
festations. | A special feature of this form is the absence of the preliminary 
nausea and of the straining efforts of the ordinary act of vomiting. It is 
rather a regurgitation, and without visible effort and without gagging the 
mouth is filled with the contents of the stomach, wliicli are then spat out. 
It comes on, as a rule, after eating, but may occur at irregular intervals. In 
some cases the nutrition is not, impaired, a feature which may give a clew to 
the true nature of the disease,'as there may be no other hysterical manifesta¬ 
tion present. As noted by Tuckwell, it may occur in children, and Edsall 
i suggests that this recurring vomiting is an acid intoxication, as in some cases 
| acetone and diacctic acid have been found in the urine. Treatment with full 
loses of 20 grains of bicarbonate of soda every two hours has been found to 
relieve it. Nervous vomiting may be a very serious condition. We have had 
it least two fatal eases. In some instances, after persisting for weeks or months 
at home the patient gels well in a few days in hospital. In other instances tho 
course is protracted, and the cases are among the most trying we are calk'd 
upon to treat. 

A type of vomiting is that associated with certain diseases of the nervous 
system—particularly locomotor ataxia—forming part of the gastric crises. 
Leyden has reported cases of primary periodic vomiting, which lie regards 
as a neurosis. 

(e) T fenCT HTtny; Meuycismus. —In this remarkable and rare condition 
the patients regurgitate and chew the cud like ruminants. , It occurs in neuras¬ 
thenic ot^ hyste rical [ve rsons, epileptics, and idiots. In some patients it is 
hereditary. There is an instance in which a governess taught it to two chil¬ 
dren. The habit may persist for years, and does not necessarily impair the 

health. t . . 

(f) Spasm op THE Cardia.—S pasmodic, usually painful contraction o 
the circular muscle fibres at the cardiac orifice may' follow the introduction 

or the!} taking of too hot or too cold food, ^t-may 
an hysterical and Neurasthenic individuals, especially 
om, if.it be combined with pyloric spasm, it may 
distention —“ pneumatosis.” Here the spasm may 


ef a soun d,’ifrnstv eating, 
QSfi K.in tetanu s and also' 
in ajt~fl~wfttiflyers, in wh 
result in painfu l jjastric 
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be of considerable duration. The condition is rare and practically not of 
much moment. 

(?) fSji'OJUC.Sfci.SM.—This is usually a secondary occurrence, following 
superacidity, ^upersecretion^ulccr, or^the introduction into the stomach qf .. 
irritating substances. The spasm often causes pain in the region of the . 
pylorus and inireased gastric peristalsis. In cases where the spasm is com¬ 
bined with superacidity nnd supersccretion marked dilatation with atony may ' 
follow; it is questionable, however, whether a primary nervous pyloric spasm 
ever gives rise to serious results. 

(h) Atony of the Stomach. —Motor insufficiency of the stomach is gen- 
erally/due to injudicious feeding ,#0 organic disease of the stomach itself, or 
, to general wasting processes. Tn some otherwise normal individuals of neu¬ 
rotic temperaments an atony may, however, occur which possibly deserves to 
be classed among the neuroses. The symptoms are usually those of a moderate 
dilatation, and are often associated with marked sensory disturbances—feel¬ 
ings of weight and pressure, distention, eructations, and so forth. 

Great care must be taken in the diagnosis to rule out all other possible 
causes. 

(t) INSUFFICIENCY OB INCONTINENCE OF THE PYLOBUS. —This condition 

was described first by de S6r6 and later by Ebstein. It may be recognized by 
the rapid passing of gas from the stomach into the bowel on attempts at 
inflation of the former, as well as by the presence of bile and intestinal con¬ 
tents in the stomach. There are no distinctive clinical symptoms. 

(;) Insufficiency of the Cahdia. —This condition is only recognized by 
the occurrence of eructations or. in rumination. 

II. Secretory Neuroses. —(a) Hxpebacidity ; Supebacidity; Hypeii- 
CHLOBHYDBIA.—Nervous dyspepsia with hyperacidity of the gastric juice- 
The symptoms depend upon the secretion of an abnormally acid gastric juice 
at the time of digestion. This is a common form of dyspepsia in young ami 
neurotic .individuals. Oswald has pointed out its remarkable frequency m 
chlorotic girls. The symptoms are very variable. They do not, as a rule, 
immediately follow the ingestion of food, but occur one to three hours later, 
at the height of digestion. There is a sense of weight and pressure, some- 
3 times..of burning in the epigastrium, commonly associated withtacid_8Qietn- 
tions. If vomiting .occurs, the pain is relieved. The patient is usually rela¬ 
tively well nourished, and the appetite is often good, though the sufferer may 
be afraid to eat on account of the anticipated pain. Its association with ulcer 
has been referred to. There is commonly constipation. 

(6) Sdpebsecreiion, Intebmittent and Continuous. —This is.a form 
of.dyspepsia which has been long recognized, but of late has been specially 
studied by Reichmann and others. The increased flow of the gastric juice 
may be intermittent or continuous. The secretion under such circumstances 
is usually auperacid, though this is not always the case. The periodical form 
—the gastroxynsis of Rossbach—may be quite independent of the time of 
digestion. Great quantities of highly acid gastric juice may be secreted in 
a very small spade of time. Such cases are rare, and are especially associated 
either with profound neurasthenia or with locomotor ataxia. The attack may 
last for several days. It usually sets in with a gnawing,- v unplfiasant. sensat ion 
, in the stomach, severe headache, and shortly after the patientv vamiljuuiear, 
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watery secretion, of such acidity that the throat is irritated and made raw and 
sore. Ab mentioned, the attacks may be quite independent of food. Con - 
li nttow suversecreti on is more common. The constant presence o£ fluid in 
the stomach, together with the pyloric spasm, which commonly results from 
we irritation of the ovcracid gastric juice, are followed by a more or less 
J^tfiasiie.-dilatation. ^Digestion of the starches is retarded* and there are 
jiflnetations of acid fluid and gastric distress. This secretion of highly acid 
jABtric juice may continue when the stomach is free from food. In these 
r^ases {tain, burning acid eructations, and even vomiting, occurring during the 
night .aid. early in the morning, are rather characteristic. 

( c ) Nervous Subaoidity or Ixacidity; Achylia Gastiuoa Nervosa.— 
Lack of the normal amount of acid is found in chronic catarrh, and particu¬ 
larly in canc er. As Leubo bus shown, a reduction in the normal amount of 
acid may exist wjtli the most pronounced symptoms of nervous dysj^psia and 
yet the.stomach "frill be free from food within the regular time. A condition 
in which free acid is absent in the gastric juice may occur»ijj..canccr,jn ex- 
trejnejclerosis of the mucous membrane, as a nervous manifestation of hysteria, 
and occasionally of tabes. In most of these cases, though then* he no free 
acid, yet the other digestive ferments — pepsin and the curdling ferments— 
or their zymogens are to be demonstrated in the gastric juice. There may, 
however, be a complete absence of the gastric secretion. To these, cases Ein- 
hom has given the name of achylia gastrica . This condition was at first 
thought to occur only in eases of total atrophy of the gastric mucosa, but 
recent observations have shown that it may occur as a neurosis. Tn a case 
of Einhom’s the gastric secretions returned after five years of total achylia 
gastrica . 

The symptoms of subaciditv, or even of achylia gastrica , vary greatly in 
intensity; they may be almost or quite absent in cases of advanced atrophy of 
the mucosa, and, as a rule, are not marked so long as the motor activity 
of the stomach remains good. If atony, however, occur and abnormal fer¬ 
mentative processes arise, severe gastric and intestinal symptoms may follqw. 
In the cases associated with hysteria and neurasthenia, even though the food 
may be well taken care of by the intestines, there are very commonly grave 
sensory disturbances in the region of the stomach, in addition to the general 
nervous symptoms. 

III. Sensory Neuroses. — ( a ) llYPEiUismESiA.—In this condition the pa¬ 
tients complain of|fulness,..pressure,^weight t, burning, and-so-forth, during 
digestion, just such symptoms as accompany a variety of organic diseases of 
the stomach, and yet in all other respects the gastric functions appear quite 
normal. Sometimes these distressing sensations are present even when the 
stomach-is-empty. These symptoms are usually associated with other mani¬ 
festations of hysteria and neurasthenia. The pain often follows particular 
articles of food. An hysterical patient may apparently suffer excruciating pain 
after taking the smallest amount of food of any sort, while anything pre¬ 
scribed as a medicine may be well borne. In severe cases the patient may be 
reduced to an extreme degree bv starvation. 

(6) Gastralgia; Gastrodynia. —Severe pains in the epigastrium, parox¬ 
ysmal in character, occur (1) as a manifestation of a functional neurosis, in- 
dependent of organic disease, and usually associated with other nervous symp- 
i • 
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toms (it is this form which will here be described); (8) in.chrome 4iseas«r*i| 
of the nervous system, forming the so-called gastric crises; and (3) in organic ' 
disease of the stomach, such as ulcer or cancer. ? 

The functional neurosis occurs-chiefly in women, very commonly in con- 
nection with disturbed menstrual function or with pronounced hysterical symp¬ 
toms. The affection may set in as early as puberty, but it is more common at 
the menopause. Anaemic, constipated women who have worries and anxieties 
at home are most prone to the affection. It is more frequent in brunettes than 
in blondes. Attacks of it sometimes occur in robust, healthy men. More 
often it is only one feature in a condition of general neurasthenia or a mani¬ 
festation of that form of nervous dyspepsia in which the gastric juice or 
hydrochloric acid is secreted in excess. I am very sceptical as to the existence 
e£-a~gaatralgia_of purely malarial origin. 

The.symptoms are very characteristic; the/patient is suddenly seized with 
agonizing pains in the epigastrium, which pass toward the back and around 
the lower ribs. <The attack is usually independent of the taking of food, and 
may recur at definite intervals, a periodicity which has given rise to the sup¬ 
position in some cases that, the affbetion is due to malaria. 1 The most marked 
periodicity, however, may be in the gastralgic attacks of ulcer. ^They fre¬ 
quently come on at night. -Vomiting is rare; more commonly thqrtaking of 
food relieves the pain. To this, however, there are striking exceptions. 7Pres¬ 
sure upon the epigastrium commonly gives relief, but deep pressure may lie 
painful. It seems scarcely necessary to separate the forms, as some have done, ■ 
into irritative and depressive, as the cases insensibly merge into each other. 
Stress has been laid upon the occurrence of painful points, but they arc so 
common in neurasthenia that very little importance can be attributed to them. 

The diagnosis offers many difficulties. 'Organic disease either of the stom¬ 
ach or of the nervous system, particularly the gastric crises of locomotor 
ataxia, must bo excluded. In the case of ulcer or cancer this is not always 
easy. The fact that the pain is most marked when the stomach is empty and 
is relieved by the taking of food is sometimes regarded as pathognomonic of 
simple gastralgia, but to this there are many exceptions, and in cancer the 
pains may be relieved on eating. The prolonged intervals between the attacks 
and their independence of diet are important features in simple gastralgia, 
but in many instances it is less the local than the general symptoms of the 
case which enable us to make the diagnosis. In gall-stone colic jaundice is 
frequently absent, and in any long-standing case of gastralgia, in which the 
attacks recur at intervals for years, the question of cholelithiasis should be 
considered. There may be hyperacidity associated with gastric atony. In one 
such case recently we treated the case for weeks as one of painful nervous 
dyspepsia until a more severe attack than usual was followed by jaundice. At 
the same time, there was a neurotic physician in the hospital who had hue 
recurring attacks of abdominal pain of the greatest severity, and once, ho 
t gaid, with jaundice. At operation his gall-bladder was normal 1 

(c) AstOtALIgg OF THE SENSE OF IIUNQEB ANP. REPLETION J BjJfciMi';''' 
• ^Abnormally excessive hunger coining on often in paroxysmal attacks, whirl' 
cause the patient to commit extraordinary excesses in eating. This conditio” 
may occur in diabetes mellitus and sometimes in gastric disorders, particularly 
those associated with supersecretion. It is, however, more commonly seen « 
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gysteria and'in psychoses. It may occur in cerebral tumors, in Craves' dis- 
gfije^and iu epilepsy. 

" The attacks often begin suddenly at niglit, the patient waking with a 
feeling of faintness and pain, and an uncontrollable desire for food. Some¬ 
times such attacks occur immediately after a large meal. The attack may 
■be relieved by a small amount of food, while at oilier times enormous quan¬ 
tities may be taken. In obstinate cases gastritis, atony, and dilatation fre¬ 
quently .result from the abuse of the stomach. 

4 ItiUii ?'— ebsence of the sense of satiety. This condition is commonly 
associated with bulimia and polyphagia, but not always. The patient always 
feels “empty.” There are usually other well-marked manifestations of hys¬ 
teria or neurasthenia. 

^QorexyiJfjtrvosa .—This condition, which is a manifestation of a neurotic 
temperamentfis' discussed subsequently under the general heading of Hysteria. 

Treatment of Neuroses of the Stomach. —The most important part of the 
treatment of nervous dyspepsia is often that directed toward the improvement 
of the general physical and mental condition of the patient. The possibility 
that the symptoms may be of reflex origin should be borne in mind. A large 
proportion of cases of nervous dyspepsia are dependent upon mental and physi¬ 
cal exhaustion or worry, and a vacation or a change of scene will often accom¬ 
plish what years of treatment at home have failed to do. The manner of life 
of the patient should be investigated and a proper amount of physical exercise 
in the open air insisted upon. 'I’his alone will in some cases be sufficient to 
cause the disappearance of the symptoms. 

Many cases of nervous dyspepsia with marked neurasthenic or hysterical 
symptoms do well on the Weir Mitchell treatment, and in obstinate forms it 
should be given a thorough trial. The most striking results arc perhaps seen 
in the case of anorexia nervosa, which will be referred to subsequently. It is 
also of value in nervous vomiting. 

T ti rnrdinr. tpasm care should be taken to cat slowly, to avoid swallowing 
too large morsels or irritating substances. The methodical introduction of 
thick sounds may be of vulue. 

The treatment in atony of the stomach should be similar to that adopted 
in moderate dilatation—the administration of small quantities of food at 
frequent intervals; the limitation of the fluids, which should also be taken 
in small amounts at a time; lavage. Strychnine in full doses may be of value. 

In the distressing cases of hyperacidity, in addition to the treatment of 
the general neurotic condition, alkalies must be employed either in the form 
of magnesia or bicarbonate of soda. These should be given in large doses 
and at the height of digestion. The burning acid eructations may be ro¬ 
ll OYfidjn this way. The diet should be mainly albuminous, and should be 
administered in a non-irritating form. Stimulating condiments and a co o 
should be avoided. Starches, should be sparingly allowed, and only in most 
digestible forms. Fats, are fairly well borne. 

_■ the patient to a strictly meaLdiet is a valuable procedure in many 
yspepsia ^ssociated with hyperacidity. The meqt should be taken 


va aes ot d yspe p sia associated witn nyperacuuijr. “•-t' , . , 7. , , 

either iraw or; if an insuperable objection exists to this, very slightly cooked. 
It is best given finely minced or grated on stale bread. An ample dietary is 
3 i ounces (100 grammes) of meat, two medium slices of stale bread, and an 
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ounce (30 grammes) of butter. This may be taken three times a day with 
a glass of Apollinaris water, soda water, or, what is just as satisfactory^, spring 
water. TheJtuid should not be taken too cold. Special care should be taken 
in the examination of the meat to guard against tape-worm infection, but 
suitable instructions on this point can be given. This is sufficient for an 
adult man, and* many obstinate cases yield satisfactorily to a month or six 
weeks of this treatment, after which time the less readily digested articles of 
food may be gradually added to the dietary. 

In supersecretion the usd of the stomach-tube is of the greatest value. In 
the periodical form it should be used as soon as the attack begins. The 
stomach may be washed with alkaline solutions or solutions of nitrate of 
silver, 1 to 1,000, may be used. Where this is impracticable the taking of 
albuminous food may give relief. One of my patients used to have by his 
bedside two hard-boiled eggs, by the eating of which nocturnal attacks were 
alleviated. Alkalies in large doses are also indicated. 

In cases of continued supersecretion there is usually atony and dilatation. 
The diet here should be much as in superacidity, but should be administered 
in smaller quantities at frequent intervals. Lavage with alkaline solutions 
on wit h nitrate of silver is of great value. To relieTtrpain large quantities of 
b icarb onate of soda or magnesia should be given at the height of digestion. 

In~su5acidiiy a carefully regulated, easily, digestible mixed diet, not too 
rich in albuminoids, is advisable. Bitter tonics before meals are sometimes 
of-value.y In acjiplio gastrica the use of predigested foods and of hydrochloric 
acid in full doses may be of assistance. 

: In marked hypercesthcsia, beside the treatment of the general condition, 
nitrate of silver m doses of gr. -J-.j, taken in K iij-yj iv of water on an empty 
stomach, is advised by Rosenheim. 

In some instances rectal feeding may have to be resorted to. 

' Thg_gaatralgia, if very severe, requires morphia, which is best adminis¬ 
tered subcutaneously in combination with atropia. In the milder attacks the 
combination of morphia (gr. 1) with cocaine and belladonna is recommended 
by Ewald. The greatest caution should, however, be exercised in these cases 
in the use of the hypodermic syringe, it is preferable, if opium is necessary, 
to give it by the mouth, and not to let the patient know the character of lie 
drug. Chloroform, in from 10- to 20-drop doses, or Hoffman’s anodyne fill 
sometimes allay the severe pains. The general condition should receive carafol 
attention, and in many cases the attacks recur until the health is restored ty 
change of air with the prolonged use of arsenic. If there is anaemia ironmay 
Ee given freely. Nitrate of silver in doses of gr. J to $ in a large claret-glass 
of water taken on an empty stomach is useful in some cases. 

1 There are forms of nervous dyspepsia occurring in-women. who axe often 
well nourished and with a good color, yet who suffer—particularly at night— 
with flatulency and abdominal distress. The sleep may be quiet and undis¬ 
turbed for two or three hours, after which they are aroused with painful 
sensations in the abdomen and eructations. The appetite and digestion may 
appear to be normal. Constipation is, however, usually present. In many 
of these patients the condition seems rather intestinal dyspepsia, and the 
distress is due to the accumulation of gases, the result of excessive putrefac- 
tipn. The.fats, s tarch es, mi d sugar s should.be restricted. A diastase ferment 
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j yjap wwmea useful. The flatulency may lie treated by the methods above 
• Naphthalin, salicylate of bismuth, and salol have been, rccom- 
Imstxm. Some of these cases obtain relief from thorough irrigation of the 
color* at bedtime. 

The treatment of anorexia nervosa is described subsequently. 


Q. DISEASES OF THE INTESTINES. 

I. DISEASES OF T HE INTESTINES ASSOCIATED 
WITH DIABBHCEA 

Catakhhai Enteritis; Diarrhoea. 

In the classification of catarrhal enteritis the anatomical divisions of the 
uowel have been too closely followed, and a duodenitis, jejunitis, ileitis, typhli¬ 
tis, colitis, and proctitis have been recognized; whereas in a majority of cases 
the entire intestinal tract, to a greater or lesser extent, is involved, sometimes 
the small most intensely, sometimes the. large bowel; but during life it may 
be quite impossible to say which portion is specially affected. 

Etiology.—The causes may be either ptimoxy or s^gotidai'y. Among the 
causes of jjrim aru catarrhal enteritis are: (a) Improper food, one of the most 
frequent, especially in children, in whom it follows overeating, or tire ingestion 
of hniip a.. f ruit. In some individuals special articles of diet will always pro¬ 
ducer-slight diarrhoea, which may not be due to a catarrh of. the mucosa, but 
toJncrfigged. peristalsis induced by the offending material. (£) Yaxicnaiciic 
silhfifauces. Many of the organic poisons,. such as those produced in the de¬ 
composition of milk and articles of food, excite the most intense intestinal 
catarrh. Certain inorganic substances, as arsenic and mercury, act in the 
same way. (£) Changes in the weather. A. fall in the temperature of from 
twenty..to.thirty, degrees, particularly in the spring or autumn, may induce— 
how, it is difficult to say—an acute diarrhoea. We speak of this as a catarrhal 
process, the result of cold or of chill. Qa. lhc.other hand, the diarrhocal dis- 
eaaag.pf children are associated in a very special way with the excessive heat 
of jammer months. (<4- Changes in the constitution of the intestinal secre¬ 
tions'. We know too little about the succus entericus to be able to speak of 
influences induced by change in its quantity or quality. It has long been 
held that andacieafiein the amount of bile poured into the bowel might excite 
a diarrhoea; hence the term bilious diarrhoea, so frequently used by the older 
writers. Possibly there are conditions in which an excessive amount of bile 
poured into the intestine, increasing the peristalsis, and hurrying on the 
contents *but the opposite state, a scanty secretion, by favoring the natural 
fcrnn atoti ve processes, mueh more commonly causes an intestinal catarrh. 
AbseaeflLfifJthe pancreatic secretion from the intestine has been associated in 
certain cases with a fatty diar rhoea. (^) Nervous influences. It is by no 
tneans^dear how mental states act upon the bowels, and yet it is an old and 
trustworthy observation, which every-day experience confirms, that the mental 
state may profoundly affect the intestinal canal. These influences should not 
properly be considered under catarrhal processes, as they result simply, from 
88 
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increased jieristalsid or increased accretion, and are usually dcscriltcd under 
the heading newQua-diarrhoea. In children it frequently follows fright. It is 
common, too, in adults as a result of emotional disturbances. Ganatatt men¬ 
tions a surgeon who always before an important operation had watery diar¬ 
rhoea. In hysterical women it is Been as an occasional occurrence, due to 
transient excitement, or as a chronic, protracted diarrhoea, which may last 
for months or even years. 

Among the secondary causes of intestinal catarrh may be mentioned: (a) 
Infectious dise ases. Dysentery, cholera, typhoid fever, pyasmia, sejdjQjjmia, 
tjjheieulasis, and pneumonia are occasionally associated with piFestinal catarrh 
In dysentery and typhoid fever the ulceration is in part responsible for the 
catarrhal condition, but in cholera it is probably a direct influence of the 
bacilli or of the toxic materials produced by them. (Ji) The extension ot 
inflammatory processes from adjacent parts. Thus, in peritonitis, catarrhal 
swelling and increased secretion are always present in the mucosa. In cases 
of invagination, hernia, tuberculous or cancerous ulceration, catarrhal proc¬ 
esses are common. (&) Circulatory disturbances cause a catarrhal enteritis, 
usually of a very chronic character. This is common in diseas es of the. liver, 
such as cirrhosis, and in chronic affections of the heart and lungs—all condi¬ 
tions, in fact, which produce engorgement of the terminal branches of the 
portal vessels, (d) In the cachectic conditions met with in cancer, profound 
anaemia, Addison’s disease, and Bright’s disease intestinal catarrh may occur 
as a terminal event. 

Morbid Anatomy.—Changes in the mucous membrane are not always visi¬ 
ble, and in cases in which, during life, the symptoms of intestinal catarrh 
have been marked, neither redness, swelling, nor increased secretion—the three 
signs usually laid down as characteristic of catarrhal inflammation—may be 
present post mortem. It is rare to see the mucous membrane injected; more 
compionly it is pale and covered with mucus. In the upper part of the small 
intestine the tips of the valvulse conniventes may be deeply injected. Even in 
extreme grades of portal obstruction intense hypersemia is not often seen. 
The entire mucosa may be softened and infiltrated, the lining epithelium 
swollen, or even shed, and appearing as large flakes among the intestinal 
contents. This is, no doubt, a post-mortem change. The lymph follicles are 
almost always swollen, particularly in children. The P”y°r’° patch 00 may 
be prominent and the solitary follicles in the large and small bowel may stand 
out with distinctness and present in the centres little erosions, the so-called 
fojligular ulcers. This may Iks a striking feature in the intestine in all forms 
of catarrhal enteritis in children, quite irrespective of the intensity of (he 
diarrhoea. 

When the process is more chronic the mucosa is firmer, in some instances 
thickened, in others distinctly thinned, and the villi and follicles present a 
slaty pigmentation. 

Symptoms. — Acut e and chronic forms may be recognized. The important 
symptom of both is diarrhoea, which, in the majority of instances, is the sole 
indication of this condition. It is not to be supposed that diarrhoea is invari¬ 
ably caused by, or associated with, catarrhal enteritis, as it may be produced 
by nerrons and other influences. It is probable that catarrh of-ihe. jejunum 
may exist without any - diarrhoea; indeed, it is a very common circumstance 
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<tgf find post' mortem a catarrhal state of the small bowel in persons who have 
4 o*t had diarrhoea during life. .The stools vary extremely in character. The 
color depends upon the amount of bile with which they are mixed, and they 
may be of a dark or blackish brown, or of a light-yellow, or even of a grayish- 
s hlte tint. < The consistence is" usually very thin and watery, but in some 
instances tho stools arc pultaceous like thin gruel. -.Portion^ of undigested 
food can often be seen (lienteric diarrhoea), and flakes of yellowish-brown 
mucus. . Microscopically there are innumerable micro-organisms, epithelium 
and mucous cells, crystals of phosphate of lime, oxalate of lime, and occasion¬ 
ally cholosterin and Charcot’s crystals. 

Pain in the abdomen is usually present in the acute catarrhal enteritis, 
particularly when due to food. It is of a colicky character, and when the 
colon is involved there may be tenesmus. More or less tympanites exists, and 
there are gurgling noises or borborygmi, due to the rapid passage of fluid and 
gas from one part to another. In the very acute attacks there may be vomit¬ 
ing. Fever is not, as a rule, present, but there may be a slight elevation of 
one or two degrees. The appetite is lost, there is intense thirst, and the 
tongue is dry and coated. In very acute cases, when the quantity of fluid 
lost is great and the pain excessive, there may be collapse symptoms. The 
number of evacuations varies from four or live to twenty or more in the 
course of the day. The attack lasts for two or three days, or may be prolonged 


for a week or ten days. 

Chronic catarrh of . the bowels may follow the acute form, or may come on 
gradually as an independent affection or as a sequence of obstruction in the 
portaLcirculation. It is c hara cterized by diarrhoea, with- or without colic. 
The dejections vary; when the small bowel is chiefly involved the diarrluca 
is afLa lieftterie character, and when the colon is affected the stools arc thin 
and mixed with much mucus. A special form of mucous diarrhcca will be 
mbsequently described. The general nutrition in these chronic cases is 
rrreatly disturbed; there limy be much loss of flesh and great pallor lhe 
patients arc 'inclincd to suffer from low spirits, or hypochondriasis may develop. 

Diagnosis.—It is important, in tho first place, to determine, if possible 
whether the large or small bowel is chiefly affected. - In catarrh of the small 
b owel the djuxluea-is less marked, the pains are of a colicky character, bor¬ 
borygmi are not so frequent, the faices usually contain portions of fowl, and 
are more yellowish-green or grayish-yellow and flocculent and do not contain 
much mucus. -When the large intestine is at fault there may be nojajn 
whatever, as in thTcatarrli of the large intestine associated with tuberculosis 
and Bright’s disease. When present, the pains are most intense and, if the 
lower portion of the bowel is involved, there may be marked Jqnssaus. lhe 
stools have a uniform soupy consistence; they are grayish in co or an g* 
lar throughout, with here and there flakes of mucus, or they may contain 

the diagnosis of duodenitis ^n 

be made. It is usually associated with acute gastritis and t P^ 
extends into the bile-duct, with jaundice. Neither jejumtis nor ileitis can 

disorder, 3 commonly met with in children between the ages of one and 



500 


DISEASES OF THE DIGESTIVE SYSTEM. 


five, characterized by the occurrence of pale, loose stools, not unlike grtfel or 
oatmeal porridge. They are balky, not watery , yeasty, frothy, and extremely 
offensive. The affection has received various names, such as 
diarrhim chvlaM i. It is not associated with tuberculous or other h#$ditaiy 
disease. IjCbegins insidiously and there are progressive. wasting, Weakness, 
and pallor. The belly becomes doughy and inelastic. There is often? flatu¬ 
lency. Fever is usually absent. The disease is lingering -antf a'fatal termina¬ 
tion is common. So far nothing is known of the pathology of the disease. 
Ulceration of the intestines has been met with, but it is not constant 

Sprue or Psilosis.—A remarkable disease of the tropics, characterized by 
“ a peculiar, inflamed, superficially ulcerated, exceedingly sensitive condition 
of the mucous membrane of the tongue and mouth; great wasting and anrc- 
mia; pale, copious, and often loose, frequent, and frothy fermenting stools; 
very generally by more or less diarrhoea; and also by a marked tendency to 
relapse” (Manson).’ 

It is very prevalent in India, China, and Java. Nothing definite is known 
as to its cause. 

When fully established the chief.symptoms are a disturbed condition of 
the bowels, pale, yeasty-looking stools, a raw, bare, sore condition of the 
tongue, mouth, and gullet, sometimes with actual superficial ulceration. With 
these gastro-intestinal symptoms there are associated amemia and general wast¬ 
ing. It is very chronic with numerous relapses. There are no characteristic 
anatomical changes. There are usually ulcers in the colon, and the French 
think it is a form of dysentery. 

Manson recommends rest and a milk diet as curative in a large proportion 
of .the cases. The monograph by Thin and the article by Manson in Allbutt’? 
System give very full descriptions of the disease. 

Diphthehitxc oh Choupous Enteeitis. 

A Croupous or diphtheritic inflammation of the mucosa of the small and 
large intestines occurs most-frequently as a secondary proeess in the 

infectious diseases— pneumo nia, pyajmia in its various forms, and typhoic 
fever ; (b) as a terminal process in many chronic affections, such as Bright’: 
dftgase, ci rrhosis o fjlmJiveT or c qpcer : and (c) as an effect of certain poison 
pr-marcury, lead, and arsenic. 

There are thxee...different anatomical pictures. Ia one. group of cases tin 
mucosa presents on the top of the folds a thin grayish-yellow diphtherih 
exudate situated upon a deeply congested base.f_In some cases all grades ma; 
be seen between the thinnest film of superficial necrosis and involvement o 
the entire thickness of the mucosa, tin .the colon similar transversely arrange* 
ateas pf necrosis are seen situated upon hypertemie patches, and it may b 
here much more extensive and involve a large portion of the membrane. Ther 
may be most extensive inflammation without any involvement of the-solitar 
follicles of the large or small bowel. 

2- In-A.-aecond- group of cases the membrane has rather a croupous chiractci 
It is grayish-white in color, mo k re flake-like and extensive, limited, perhup 
to the cecum .or to a portion of the colon; thus, in several cases of pneunioni 
I found this flaky adherent false membrane, in one instance forming patch 
1 to'fl cm. in diameter, which in form were not unlike rnpia crusts. 
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F p * third group the affection is really a follicular, enteritis, involving the 
j glitary glands, which are swolle n and cupped with an area of diphtheritic 
nfeerSMI 8r are in a state of suppuration. Follicular ulcers are common in this 
form. The disease may run its course without any symptoms, and the condi¬ 
tion is unexpectedly met with post mortem. I n L nthar,. instances there are 
dhundtasa, paia^hut not-often tenesmus or the passage of blood-stained mucus. 
T n the. lQ»C_eases the intestinal symptoms may be very marked, but in the 
terminal colitis of the fevers and of constitutional affections the symptoms 
are often trifling. 

The ulcerative colitis of chronic disease may bo only a terminal event in 
these diphtheritic processes. 

F IT L1!G mo nous Enteritis. 

As an independent affection this is excessively rare, even less frequent 
than its counterpart in the stomach. It is seen occasionally in connection 
with_ifliiigsMCeption, strangulated hernia, and chronic obstruction. Apart 
from these conditions it occurs most frequently in the duodenum, and leads 
'o suppuration in the submucosa and abscess formation. Except when asso- 
:iated with hernia or intussusception the affection can not be diagnosed. The 
ymptoms usually resemble those of peritonitis. 

Ulcerative Enteritis. 

In addition to the specific ulcers of tuberculosis, syphilis, and typhoid 
fever, the following forms of ulceration occur in the bowels: 

(a) Follicular Ulceration. —As previously mentioned, this is met with very 
xirnmonly,in the diarrhoeal diseases of children, and also in the secondary 
jr terminal inflammations in many fevers and constitutional disorders. The 
ulcers are small, punched out, with sharply cut edges, and they arc usually 
limited to the follicles. With this form may be placed the catarrhal ulcers 
if some writers. 

(!;) stercoral ulcers, which occur in long standing eases of'constipation. 
Very remarkable indeed are the cases in which the sacculi of the colon become 
filled with rounded small scybala, some of which produce distinct ulcers in 
the mucous membrane. The fecal masses may have lime salts deposited in 
them, and thus form little enteroliths. 

(c) Simple Ulcerative Colitis. —This affection, which elinieally_.k charac- 
terized-hy diarrhoea, is often regarded wrongly as a form of dysentery. It is 
not a very uncommon affection, and is most frequently met with in men 
above the middle period of life. The ulceration may be very extensive, so 
that a large proportion of the mucosa is removed. The lumen of the colon 
is.sometimes greatly increased, and the muscular walls hypertrophied. There 
are instances in which the bowel is contracted. Frequently the remnants of 
the mucosa are very dark, even black, and there may be polypoid outgrowths 
between the ulcers. , u 

These cases rarely come under observation at the outset, ana it is difficult 
to speak of the mode of origin. They are characterized- by WoJ T B fR a flt .a 
1^^ |^ nTI n f n dTitntnrir "hirPft*" - There isiysrely blood ot_pus 
ifi thsL&totik j Constipation may alternate with the diarrhma. There is usu- 
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ally great impairment of nutrition, and the pafients get weak and- sallow. 
Perforation occasionally occurs. 

The disease may prove fatal, or it may pass on and become chronic. The 
affection was not very infrequent at the Philadelphia Hospital, and though 
the disease bears some resemblance to dysentery, it is to be separated from it. 
Some of the cflses which wc have learned to recognize as amoebic dysentery 
resemble this form very closely: An excellent description of it is given by 
Hale White in Allbutt’s System. Tho ulcerative colitis mot with in institu¬ 
tions, such as that described by Gemmel, of the Lancaster Asylum, seems to 
be a true dysentery. Dickinson has described what lie calls n'lmmiimirffcnlrrrm 
tWfTof the bowels hi raws- of- contracted kidney. 

(d) Ulceration from External Perforation. —This may result from the 
erosion of new growths or, more commonly, from localized peritonitis with 
abscess formation and perforation of the bowel. This is met with most fre¬ 
quently in tuberculous peritonitis, but it may occur in the abscess which 
follows perforation of the -appendix or suppurative or gangrenous pancreatitis. 
Fatal haemorrhage may result from tho perforation. 

(e) Cancerous Ulcers. —In very rare instances of multiple cancer or sar¬ 
coma the submucous nodules break down and ulcerate. In one case the ileurr 
contained eight or ten sarcomatous ulcers secondary to an extensive sarcomr 
in the neighborhood of the shoulder-joint. 

( f) Occasionally a solitary ulcer is met with in the eaxmm or colon, wlm-1 
may lead to perforation. Two instances of ulcer of the caecum, both with 
perforation, have come under my observation, and in one instance a simple 
ulcer of the colon perforated and led to fatal peritonitis. 

Diagnosis of Intestinal Ulcers,— iAs a rule, diarrhuea is present in all cases, 
but exceptionally there may be extensive ulceration, particularly in the small 
bowel, without diarrhoea. Very limited ulceration in the colon may be asso¬ 
ciated with frequent stools. The character of the dejections is of great im¬ 
portance. Pus, shreds of tissue, and blood are the most valuable indications. 
Eus o ccurs most frequently .in connection with ulcers in the large intestine, 
but when the bowel alone is involved the amount is rarely great, and the 
passage of any quantity of pure pus is an indieationJiat it has come from 
without, most commonly from the rupture of a pericoecal abscess, or in women 
of an a bscess..of. the broad ligament. Pus may also be present in cancer of 
the bowel^ or it may be due to local disease in the rectum. A purulent mucus 
may be present in the stools in cases of ulcer, but it has not the same diag¬ 
nostic value. The swollen, sago-like masses of mucus which are believed by 
some to indicate follicular ulceration are met with also in mucous colitis- 
'.Haemorrhage is an important and valuable symptom of ulcer of tho bowel, 
particularly if profuse. It occurs under so many conditions that taken alone 
it may not Ire specially significant, but with other coexisting circumstances 
it may be the most important indication of all. 

&’’ Fragmen ts of tissue are occasionally found in the stools in ulcer, particu- 
larly In the extensive and rapid sloughing in dysenteric processes. /‘Definite 
portions.of mucosa, shreds of connective tissue, and even bits of the muscular 
coat may be found. < Pain occurs in many cases, either of a diffuse, colicky 
character, or sometimes, in the ulcer of the colon, very limited and well 
defined. 
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'-'Perforation is an accident liable to happen when the ulcer extends deeply. 
In the small bowel it leads to a localized or general peritonitis. In the large 
intestine, too, a fatal peritonitis may Tcsult, or if perforation takes place in 
the posterior wall of the ascending or descending colon, the production of a 
large abscess cavity in the retro-peritonseum. In a case at the University Hos¬ 
pital, Philadelphia, there was a perforation at the splenic flexure of the colon 
1. with an abscess containing air and pus—a condition of subphrenic pyo-pneu- 
^thorax. 

s iij 

Treatment of the Previous Conditions. 


(a) Acute Dyspeptic Diarrhoea. —All solid food should be withheld. If 
vomiting is present ice may be given, and small quantities of milk and soda 
water may be taken. If the attack has followed the eating of large quanti¬ 
ties of indigestible malerial, castor oil or calomel is advisable, but is not neces¬ 
sary if the patient has been freely purged. If the pain is severe, 20 drops 
of laudanum and a drachm of spirits of chloroform may be given, or, if the 
colie is very intense, a hypodermic of a quarter of a grain of morphia. It is 
not well to check the diarrhoea unless it is profuse, as it usually stops spon¬ 
taneously within forty-eight hours. If persistent, the aromatic chalk powder 
or largo doses of bismuth (30 to 40 grains) may be given. A small enema 
of starch (2 ounces) with 20 drops of laudanum, every six hours, is a most 
valuable remedy. 

(b) Chronic diarrhoea, including chronic catarrh and ulcerative enteritis. 
It is important, in the first place, to ascertain, if possible, the cause and 
whether ulceration is present or not. So much in treatment depends upon 
the careful examination of the "stools—as to the amount of mucus, the pres¬ 


ence of pus, the occurrence of parasites, and, above all, the slate of digestion 
of the food—that the practitioner should pay special attention to them. Many 
cases simply require- rest in lie d and a restricted dud.- Chronic diarrhoea of 
manyjjjqnths’ or even of several years’ duration may be sometimes cured by 
strict confinement to bed and a diet of boiled milk and albumen water. 

I* In that form in which immediately after eating there is a tendency to 
loose evacuations it is usually found that some one article of diet is at fault. 
The patient should jest for an hour or more after meals. Sometimes this alone 
is sufficient to prevent the occurrence of the diarrhica. fijn those forms which 
depend upon abnormal conditions in the small intestine, either too rapid peris- 
tidsis or faulty fermentative processes, bismuth is indicated. It must he gjvcn 
in large doses—from half a drachm to a drachm three times a day. The 
smaller doses are of little use. Xap MluUifl vPXepurations here do much good, 
given in doses of from 10 to 15 grains (in capsule) four or (no times a day. 
Larger doses may be needed, galoland the salicylate of bismuth may be tried. 

An -e-rtrprpply obstinate and intractable form is the diarrhoea o ys erica 
women A systematic rest cure will be found most advantageous, on 
iqgj y jj f * is not well borne the patient may he fed exclusively on egg acumen. 
The condition seems to be associated in some cases with incron. peris a, 
and in such the Igomides max-do-good. or preparations of opium may >e n 
sary. There are instances which prove most obstinate an rcs |s 
treatment, and the patient may lie greatly reduced. ^phpngc_ot_ajijaa 
surroundings may do more than medicines. 
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pyion and is due to ulceration. Medicines by the mouth are here of little value. 
The stools should be carefully watched and a diet arranged which shall leave 
the smallest possible residue. 1 Boiled o r peptonized milk may be given , but the 
stools should be examined to see whether there is anexcess of foodor of curds. 
If eat i s. as a role, badly borne in these cases. *.The diarrhoea is ^rflttniH 
hy enerr)a j.a. > The starch and laudanum should be tried, but when ulceration 
is present it is better to use astringent injections. AEmmA to .4 pilots pf watin 
water, containing from, half a drachm, to a drachm of nitrate of .ailyej, may 
be used. In the chronic diarrhoea which follows dysentery this is particularly 
advantageous. In giving large injections the patient should be in the dorsal 
position, with the hips elevated, and it is best to allow tho injection to flow 
in gradually from a siphon bag. In this way the entire colon can be irrigated 
and the patient can retain the injection for some time. The silver injections 
may bo very painful, but they arc invaluable in all forms of ulcerative eolifis. 
Acetate, of.lead, boraeic acid, sulphate of copper, sulphate of zinc, and sali¬ 
cylic. acid may be used in 1-per-cent solutions. 

3»- In the intense forms of choleraic diarrhoea’ in adults associated with eon- 
smut vomiting and frequent watery discharges tho patient should be giveh at 
once a hypodermic of a quarter of a grain of morphia, which should be re¬ 
peated in an hour if tho pains return or the purging persists. This gives 
prompt relief, and is often the only medicine needed in the attack. The 
patient should be given stimulants, and, when the vomiting is allayed by 
suitable remedies, small quantities of milk and lime water. 

n. DIARKHCEAL DISEASES IN CHILDREN. 

Children are particularly susceptible to disorders of the alimentary tract. 
Although several forms are recognized, they so often merge tho ono into the 
other that a sharp differentiation is impossible. 

General Etiology.—Certain factors, prodiaposu to -diarrhoea. Aob.—-T he 
largest numl)cr of cases occur just after the nursing period; the lngfujat .mor¬ 
tal ity i s ln the seco nd hal f of the first year, when this period falls in the hot 
weather ; heuce-the- dread of the “ second-summer.” 

Diet .—D iarrhrca ia most frequent in artificially fed babies. Of nineteen 
hundred and forty-three fatal cases collected by I-Iolt, only 3 per cent were 
breast-fed. The recent agitation for pure milk in the large cities has de¬ 
creased materially the number of diarrhoea cases among bottle-fed infants. 

Among fhe poor the bowel pomplaint comes with artificial feeding, ami 
is due either to milk ill suited in quantity or poor in quality or to indigestible 
articles of diet. Very many of the fatal cases have been fed upon condensed 
milk. 

T empbra wbb.—T he relation of the atmospheric temperature to the preva¬ 
lence of the disease in children has long been recognized. The-mortality curve 
begin* to rise in May, increases in June, reaching the maximum in July, and 
^gradually sinks through August and September. The maximum corresponds 
closely with the highest mean temperature, yet we can not regard the heat 
itelf as the direct agent, but only as one of several factors. Thus the mean 
tf8&>erature of June is onlv four or five degrees lower than that of July, and 
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yftiljjja mortality is not more than one-third. Seibert, who lias carefully ana¬ 
lysed the mortality and the temperature month by month in New York for 
tshyears, fails to find a constant relation between the degrees of heat and the 
fhimber of cases of diarrhoea. Neither barometric pressure nor humidity 
40 j$j» to hare any influence. # # 

■ , . ; J ^gyiaatmoQr.—The discovery by Duvall and Bassett, working at the 
lE&lmas Wilson Sanitarium, in the dejecta of children suffering from summer 
apparently identical with the organism shown by Sbiga 
t$ fro the nanap of,epidemic dysentery in Japan, has awakened renewed interest 
in the relation of bacteria to these disorders in children. 


The Rockefeller Institute research (190,1) showed that this organism was 
present in a large number of cases of so-called “ summer diarrhoea.” No in¬ 
stances of cholera infantum were studied. The laboratory studies of Martini 
..and Lentz, Flexner, Hiss, Parke, and others, indicate that £here is a group 
closely allied forms of bacilli differing slightly from the original Shiga 
■ • bacillus in their action on certain sugars and in agglutinating properties. 

The type of organisms most frequently associated with the diarrhoeas of 
.Aildren belongs to the so-called “acid type,” and, unlike the Shiga cultures, 
feqiients mannite with acid production. 

The causal connection of Ibis group of bacteria with all the diarrhoeal dis¬ 
eases of-jchildren has not teen proven. In the hands of some workers they 
have bedn found in the feces of a largo proportion of all cases examined, and 
alsoy-less frequently in the sporadic diarrhoeas occurring throughout the year. 
These organisms are often found in comparatively small numbers, and are 
more easily isolated from mucus or blood-stained stools. rxTligy occur in the 
aqute primary intestinal infection in children, in subacute infection without 
previous-symptoms coincident with or following other acute diseases such as 
measles, pneumonia, etc., and in the terminal intestinal infection following 
makwtsition or qjgiasmus. They have been found in breast-fed infants as 
well as bottle-babies. 


The mode of entrance of the organism has not teen determined. Simul¬ 
taneous outbreaks of many cases in remote parts of a community where there 
can be no common milk supply, and occurrence of the disease in breast- and 
condensed-milk-fed babies, indicates that coj^mUk is not the only conveyer 
of the infection, and points to some common cause, possibly to the water, as 
a means of contamination, although dysentery bacilli have not yet been iso¬ 
lated from city water. 

The importance of other organisms must not be overlooked. The observa¬ 
tions of Escherich showed the remarkable simplicity of^h antfir ia L toft in, the 
int estines of heal thy milk-fed childrepj^bocffnuui lactie arogenes being present 
in the upper portion of the bowel anijgfracterium coli commune in the lower 
bowel, each almost in pure culture. 

When diarrhoea is set up the number and varieties of bacteria are greatly 
increased, although heretofore no forms had been found to bear a constant or 
specific relationship to the diarrhoeal faeces. 

L Certain diarrhoeas in children are apparently iaduned by tha . lactic acid 
organisms in milk^ojhers by jj glon or proteus bacilli, and others, again, ijy the 
^ ^^and other forms; all these bacteria may be associated with the 
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There is considerable evidence to support the view that the destruelhc 
lesions of the intestines may be produced by the streptococcus pyogenes after 
an initial infection with a member of the dysentery group. 

Morbid Anatomy. —In mild cases there may be only a slight catarrhal 
swelling of the mucosa of both small *and large bowel, with •enlargement of 
the lymph follicles. The mucous membrane may be irregularly congested; 
often this is most marked at the summit of the folds. The submucosa is usu¬ 
ally infiltrated with serum and small round cells. In more severe cases ulcera¬ 
tion may take place. The loss of substance begins, usually, in the mucosa, 
over swollen lymph follicles. About the ulcer there is a more or less distinctly 
marked inflammatory zone. The destruction of the tissue is limited to the 
region of the follicles and becomes progressive by the union of several adjoin¬ 
ing ulcers. This process is usually confined to the lower bowel, and may be 
so extensive as to leave only ribtj^ns of intact mucosa. The ulcers never per¬ 
forate. 

Rarely there is a croupous or pseudo-membranous enteritis affecting the 
lower ilium, colon, and rectum. The constant features arc the increased secre¬ 
tion of mucus and the lymphoid hyperplasia. ' The mesenteric glands are en¬ 
larged. The changes in the other organs are neither numerous nor charac¬ 
teristic. 

' Broncho-pneumonia occurs in many cases. The liver is often fatty, the 
spleen may be swollen. Brain lesions are rare; the membranes and substance 
are often anaemic, but meningitis or thrombosis is very uncommon. 


Clinical Forms. 

Acute Intestinal Indigestion. —This form occurs in children of all ages, 
and is associated with improper food. The symptoms often begin abruptly 
with nausea and vomiting, or, especially in stronger children, several hours 
or a day or two after the disturbing diet. The local symptoms are colicky 
pains, moderate tympanites, and diarrhoea. Thfi,s.tpQjs arc fqju^tpjnn in 
tprpp|y-foii T hours: at^ first faxrnl, then, fluid, with, mace or lqaa mucus and 
partic les"from undigested' material. There is no blood. The usual intestinal 
bacteria are found. Occasionally, when there is mucus, dysentery bacilli arc 
present. Thera is always fever. Tf. is rarely very high, and never continues. 
The p ulse may be ra pid and the prostration marked in.Yery.young-o»-w«ik 
children. These symptoms usually subside shortly after the emptying of the 
bowel. 

In weakened infants, or when the treatment has been delayed or the diet 
remains unchanged, this disturbance may lead to more serious conditions. 
Attacks of intestinal indigestion tend to recur. 

Acute Dyspepsia, or Fermentative Diarrhoea. — This form is characterized 
by more severe constitutional symptoms. It may hagin after .an. intestinal 
i ndig nation of several days in _which. .the stools are fluid and offensive, and 
(^Iltain-undigested food and. curds. In other cases the disease sets in 
abruptly with vomiting, griping pains, and fever, which may rapidly reach 
1Q4°-1Q5° F.~ 

Mery nng sy mp toms are usually prominent. ThO-Child iftjrritahle and 
sjaa^ poorly. Convulsions may usher in the acute symptoms or occur later. 
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<in increasing drowsiness, ending in coma, has been noted in many cases. The 
.sfoq{a, Which vary from four to twenty in twenty-four hours, soon lose their 
fteca l char acter and become fluid. Later they consist largely of green or 
translucent; mucus. An occasional fleck of blood is noticed in the mucus, but 
this is never present in large amounts.. 

Microscopically, besides the food residue and mucous strands are a mod¬ 
erate number of leucocytes and red blood-corpuscles. Epithelial cells are' 
found with numerous bacteria. 

The acute symptoms generally pass away in a few days with judicious 
treatment. Eelapses are frequent, following any indiscretion. The attack 
may be the beginning of severe ileo-colitis. 

These gastro-intestinal intoxications are largely confined to the summer 
months and form an important group of the summer diarrhoeas of children. 

Cholera Infantum. —This term should Jc reserved jhn ful minating 
fonn_o f gas tro-intestinal intoxication. The typical cases are rare and form 
only a very small proportion of the diarrhueal diseases of infants. The disease 
sets in with vomiting, which is incessant and is excited by nil attempt to take 
food or drink. The stools are profuse and frequent; at first faical in charac¬ 
ter, brown or yellow in color, and finally thin, serous, and watery. The stools 
first passed arc \cry olTenshe; subsequently they are odorless. The thin, serous 
stools are alkaline. There is fever, but the axillary temperature muy register 
three or more degrees below that of the rectum. From the outset there is 
marked prostration; the eyes are sunken, the features pinched, the fontanelles 
depressed, and the skin has a peculiar ashy pallor. At first restless and ex¬ 
cited, the child subsequently becomes heavy, dull, and listless. The tongue 
is coated at the onset, but subsequently becomes red and dry. As in all 
choleraic conditions, the thirst is insatiable; the pulse is rapid and feeble, and 
toward the end becomes irregular and imperceptible. Death may occur within 
twenty-four hours, with symptoms of collapse and great elevation of the in¬ 
ternal temperature. Before the end the diarrhoea and vomiting may cease. 
In other instances the intense symptoms subside, but the child remains torpid 
and semi-comatose, with lingers clutched, and there may be convulsions. The 
head i^q y fre re tracted and the-respirations interrupted, irregular, and of the 
Cl ieype-Stnl'-es type. The child may remain in this condition for some days 
without any signs of improvement. It was to this group of symptoms jn 
infantilo diarriKpa- -that Marshall Hall gave the term “ hydrencephaloid,” o r 
spurious hydrocephalus. As a rule, no changes in the brain “or officr organs 
are"'Tound. The condition of sclerema is described as a sequel of cholera 
infantum. The skin and subcutaneous tissue becomes hard and firm, and the 
appearance has been compared to that of a half-frozen cadaver. 

No constant organism has been found in these cases. Baginsky considers 
the-disease the result of the action on the system of the poisonous products 
of decomposition encouraged by the various bacteria present—a Faulnm dis¬ 
ease. The clinical picture is that produced by an acute bacterial infection, 
118 in Asiatic cholera. 

rrv ''' diagnosis is readily made. There is no other intestinal 
affection in children for which it can be mistaken. The constant vomiting, 
the frequent watery discharges, the collapse symptoms, and the elevated .tem¬ 
perature make an unmistakable clinical picture. The outlook in the majority 
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of_cases is bad, particularly in children artificially fed. * Hyperpyrexia, ex¬ 
treme collapse, and incessant vomiting are the most serious symptoms. 

Ileo-colitis ( Entero-colitis , Inflammatory Diarrhaa ).—In this form ..there 
is evidence of an inflammatory alteration of the intestinal wall, usually the 
lower ileum and large intestine. Several sub-varieties are recognized according 
to the nature and site of the lesions. Many of the cases are grafted ojxifib' 
simple forms above described. The mucous discharges continue, mingjkl with, 
food residue and often streaked with blood. Pus cells are numerous under 
the microscope. The temperature remains elevated or may be remittent. 
After two or three weeks the symptoms gradually subside, the stoolw become 
fewer in number, and the fiscal character returns. 

In other instances tho severe involvement of the intestines seems evident 
within a few hours of the onset, with abdominal pain, vomiting, and fever. 
Blood and pus may be present in nearly every stool. Tenesmus is frequent 
and prolapsus ani is not uncommon. In severe attacks the prostration is 
marked, the tongue is dry, the mouth covered with sordes, and death nfay 
ensue in a few days from profound sepsis, or, if the aeute stage is survived, 
the case may continue desperately ill for weeks, gradually recover, or die from 
asthenia. 

* IfeimmllUgrof large amounts of blood is extremely faro. The-appea«mee 
of blight red .stains on the napkin indicates, usually, ulceration of the lower 
bowel or rectum. When the, blood is dark brown the lesion is in the ileum or 
near the valve. The extent of the ulceration can not be accurately determined 
by the quantity of the blood passed. 

Membranous-colitis is usually only to be distinguished by the discovery 
of the membrane in the rectum through a speculum or in prolapsus, or by 
the passage of a fragment of the membrane in the stools. 

Inflammation of the colon often occurs in marantic infants. It may con¬ 
sist of a catarrhal or follicular inflammation of the lower bowel without 
destructive lesion, and is frequently a terminal infection. 

Ileo-colitis may become chronic and persist for months. The signs of 
active inflammation subside; there is little pain or fever, but more or less 
mucus remains in the stools. The general condition of the child suffers. 
There is a continuous loss in weight; the skin is dry and hangs in folds; 
nervous symptoms are always present. There may be stiffness and contrac¬ 
tion of the extremities, with opisthotonus. The progress of the disease is 
irregular, marked by short periods of improvement. Death is often due to a 
relapse, to asthenia, or to broncho-pneumonia. In many of these cases, both 
acute and chronic, the dysentery bacilli have been found in association with 
other organisms. 

Prevention. —Unquestionably, most of the intestinal disorders of children 
can be prevented. In many of our large cities the mortality from the summer 
diarrhoeas has been greatly reduced by prophylactic measures. 

infant, should have abundance of air-space in the home, with plenty 
of sunlight and fresh air. In hot wea ther, it may be well for him tft..slecp 
out o f doors, day and night. / Ilia clothing must not be too heavy in midsum¬ 
mer; often only a binder and thin dress. This clothing should be altered 
with every ehange of the temperature. The greatest, cleanliness should sur¬ 
round the life of the baby, and the nursing-bottles and nipples are to be 
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(jiSa eatih day ,and kept scrupulously clean. Breast-feeding is continued 


yjET-With bottle-babies, in warm weather, the diet should be reduced 
£#epgth-—i. e., weaker milk mixtures used and more water given. In all 
jjptded communities the milk should be sterilized oa-pasteuiiaed during the 
wyh fl gi .months, and all the water given the baby, either with or between the 
gjgjs&ient, boiled. It is better that a child should be in the country during 
hftdjgp weather, but when this is impossible the various parks in our large 
atiefc-sifford much relief. 


r \ Treatment.—Qaattaiag^ AjjAPlPi kjstt. —Even after the illness has begun, 
nuch- eftn be done by hygienic measures to diminish the severity. t rHinnprt^n f 
iir to M peaflhnre. QLjjMwntmTi is. ofterr followed by a marked imjH’ovemeut in 
Jfjg..child’s condition. The patient must not bo too warmly clad. The tem¬ 
perature may be lowered and nervous symptoms allayed by hydrotherapy. 

S i, warm and cool, are helpful.' Colon irrigations serve the double purpose 
shing the bowel and stimulating the nervous system. They should bo 
given cool when there is much fever. 

Hnn rnrtrlr —In all cases of diarrhoea there is more or less congcstiofl'Wi 
the intestinal mucosa, hypersecretion of mucus, and increased peristalsis ducTa 
part to the irritant action of improper food. In certain forms toxic symptom* 
from the absorption of poisons from the intestinal tract are early noticed. In 
other instances, inflammatory lesions in the wall of the bowel are present. 
The keynote, then, of the treatment is promptness. Nature’s effort to remove 
the disturbing cause should be assisfed, not checked, and care must be taken 
to introduce food that will afford the least pabulum for the disturbing bacteria. 

t Gaaiflicoil, and calomel arc to be preferred as purgatives, especially for 
infants. A^dfachm of the former repeated, if necessary, will usually sweep 
thniatgstinal tract and relieve the irritation. 2Jfhere there is much nausea 


or intestinal fermentation, calomel is indicated. It may be given, in divided 
doses at short intervals until one or two grains have been taken, or until the 
characteristic green stools appear. Very early in the attack^ if ns pisefl-ia .n 
marked sym ptom, nothing relieves so quickly as -gastric4aregfr-witb warm 
wafer, or a weak soda solution when there is much acidity. In older children, 
a large draught of boiled water may be substituted, v In many cases irrigation 
of juhe l ower bowel with large quantities of salt solution flushes the colon, 
rem^mgjte irritating material, and diminishes the absorption of toxins. It 
also reduces the temperature and allays nervous symptoms. The irrigating 
fluid should be cool when there is much fever. The infant is placed in the 
(loraaLposition or turned a little to the left, with hips elevated, and the fluid 
from a fountain syringe, about three feet above the patient, is allowed to flow 
into the rectum through a large soft rubber catheter. Usually about a pint 
can be retained before expulsion. If desired, the catheter can be gently 
pushed into the bowel as it becomes distended with fluid. Two or three quarts 
should be used at one irrigation, which may be repeated several times in 
twenty-four hours if it is beneficial. 

Where there is ulceration of the lower bowel, various astringents, such as 
alum, witch hazel (one or two teaspoonfuls to one quart), silver nitrate, 
1-4,000, or a weak solution of permanganate of potassium, may be used as 
the irrigating fluid. 
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When there, is much loss of fluid from the body or when toxic symptoms 
are marked, infusion of normal salt solution under the skin may be tried. 
One to three hundred ec. of the solution can be readily introduced. This 
. procedure'is not so permanently helpful as it was thought to be spme years 
ago. There is rarely any necessity to transfuse. 

Of the many drugs vaunted as intestinal astringents and antisepticSj-hisr 
mjith, either as aubgajlate or subnitrate, has proven most serviceable. It 
should not be given until the disturbing material has been removed and the 
temperature is falling; then it should be administered in large doses, 5Jo 10 
grains every hour, until there is discoloration of the stools. In some cases 
this may be hastened by lac sulphur in grain doses. O pip m should be very 
sparingly used, and "then only for a specific purpose, to check excessive peri¬ 
stalsis, violent colic, or very numerous passages. It may be given to an in¬ 
fant as Dover’s powders, J-l gr.; or paregoric, 5-10 minims every four 
hours; or morphja, hypodermically, ifo-iV S’"-, when prompt action is,de¬ 
sired. Occasionally it is well to combine it with atropia, rihnr ~ iWp- 
The bowels should not be locked when the stools arc foul or tho temperature 
is high. 

In all cases where there is prostration, stimulants are indicated. Alcohol, 
such as hrftndy nr rfhisfy | to 1 oz. in twenty-four hours in frequent doses, 
diluted six to ten times with water, or, where- there is -much nausea,, cjiam- 
pa^ne with cracked ice, is most helpful. Strychnine, tivrls gr., or (\igi- 
talrn in similar doses, may be indicated. Musk and camphor are also excellent 
stimulants 

Serum Therapy .—Thus far the results of serum therapy have been dis¬ 
appointing, Of 83 cases collected during the summer of 1903 by the Rocke¬ 
feller Institute, there were nojCUiea which could be certainly ascribed to the 
•serum, nor was the mortality, as compared with previous years, appreciably 
lowered by serum prepared from either the so-called acid or alkaline type or 
organism. In nearly all instances, however, in which the serum was given, 
several days had elapsed after the onset of the illness. T *-vrai only in- the 
ysDf..-ea*ly-casas-thal any improvement at all was noticed. It may be that 
an earlier trial will be followed by better results. 

Certainly the marked reduction in the mortality in adult dysentery in 
Jpp m reporte d bv Shiga, should encourage the further trial of this treatment 
in the epidemic-diarrhoea, as no ill effects whatever have been ascribed to its 
use. It is given in J0-40 cc . doses, hypodermically. 

Dibt. —The dietetic management Is of the utmost importance. In acute 
cases'with fever, t ha-mi lk whathw-breast-or cow’s milk, and all its modifica¬ 
tions, must be stopped at once. It is best to give the infant nothing but 
water for several hours, it may be for two or three days, or until the acute 
symptoms subside; a cereal water may thpp he auhgt.itiif/v'l, prfifoy ib ly flPTt T ' n ' 
ized, to which may beatJcfed eggjdhiunen, brfllh^ or beef juice. Preparations 
of broth and beef juice, and occasionally ajajgfcjga, may be given. The time 
at which it is safe to return to a milk diet varies with each case, and no defi¬ 
nite rules can be laid down. It is usually better to defer milk until the tem¬ 
perature is nearly normal. 

If the stools are offensive from proteid ^decomposition,_a diet.consisting 
largely of. aarhfttiyflratee—i. e., ba^gy^wgjer —is„ i ndicated; whereas proteid 
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iet, such as be^f juice and cgg^Uomjcn, is more helpful when the 

a8@g&*»d. 

Experience has shown that the ingredient in the mjlk.tllAt.ia notweUbomc 
■ th a fat : hence skimmed milk, diluted or partially digested, can often be 
it ffiv giv en before diluted whole milk. Whey is often helpful. 

' In Germany, fjnt.tqrpii lk has been widely used in convalescence from intes- 
inal disturbances. 

The various proprietary foods, or condensed milk mixed with water, al- 
hough not to be given over long periods, may be found serviceable in the 
Tadual return of the child to a normal diet. 

In children from three to seven years of age these acute derangements aro 
•arely serious, and usually respond promptly after purgation and restricted 
liet, consisting largely of boiled milk. 

It must be borne in mind that injudicious treatment, either in diet or 
Dedication, may interrupt what otherwise would be a prompt recovery and 
jrjpg on the most serious intestinal lesions. The chronic cases, both in infants 
lid older children, especially those with ileo-colitis and ulceration in the gut, 
present unusual difficulties. Each case must be studied by itself. Fa o d. w lucli 
is .digested- in the upper portion of the intestinal tract is preferable. Milk, 
properly modified with cereal water or predigested, if intelligently prescribed, 
offers the best chance of success. The so-called percentage system of milk 
modification, which enables the physician to alter at will the proportion of 
fat or carbohydrate present in the milk mixture, is of great service in feeding 
these long-standing cases. 

Care must be taken not to over-feed, although occasionally when there is 
persistent anorexia, gavage may be necessary. This is best accomplished 
through a nasaTtube. Some infants will retain food given through a catheter 
when they will vomit the same mixture taken from a bottle. Beef juice or 
one of the beef-peptone preparations is frequently useful. They sho 
always be given with considerable fluid. In a large majority of instances 
ulceration is confined to the large intestine, and can be reached by local 


treatment. . . 

Irrigations which flush the injured surface are of service. They should 

be discontinued if much exhaustion follows; this is rarely the case. 

No very definite results have followed the various astringent preparations 
recommended. Probably warm salt or weak soda solutions are as useful. Sil¬ 
ver nitrate is stimulating and healing where the ulcerations are in the rectum. 
In great local irritation and tenesmus, enemata (2 oz.) of flaxseed or starch, 
with 2 to 5 drops of laudanum, are soothing and beneficial. 

Treatment of Cholera Infantum.—In cholera infantum serious symptoms 
may occur with great rapidity, and here the incessant vomihng and frequeiit 
purging render the administration of remedies extremely difficult. Irr *S at . 
o< »d largo W i. .1 -tto, f *" h “, e ”,”2 

ice-water injections may be used, or a graduated bath As ,n the “ute cho 
eraic diarrhoea of adults, morphia hypodermically is the remedy which gives 
greatest relief and in the conditions of extreme vomiting and purging, with 
^^dtuapse symptoms, this drug alone commands^ si^ 

A child of one year may be given from yi* to A of a gram, to be repeated 
in an honr, and again if not better. 
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In all cases of diarrhoea convalescence requires very careful management 
An infant which has suffered from a severe attack should be especially wat^hec 
throughout the remainder of the hot weather. Fnriagi this ifigif d ; * 
eafa to a 1 M l diet. 

HL APPENDICITIS. 

Inflammation of the vermiform appendix is the most important of' acut 
intestinal disorders. Formerly the “iliac phlegmon” was thought to by dm 
to disease of the caecum—typhlitis—or of the peritoneum covering jfepeij 
tjjph lu: " • but we now know that with rare exceptions the caecum itself is no 
affected, and even the condition formerly described as stercoral typhlitis is h 
reality appendicitis. The history is very fully given in the monograph o 
Kelly and Hurdon, Melier and Dupuytren in France, Addison, Bright, and 
Hodgkin in England, recognized the importance of the appendix, but to 
American physicians and surgeons is largely due the modern appreciation of 
appendicitis as a common and serious disease. The contribution of Fitz in 
1886 served to put the whole question on a rational basis. 

Etiology .—Incidence of the pisease .—In New York, in 1903, there were 
439 deaths,.139 peTmftTionfin England and Wales, in 1003, there were 1,729 
deaths (Tatham), and in Chicago, 140 deaths per million inhabitants. Among 
8,043 deaths in the Boston City Hospital in the decade ending 1901, 179 
(2.2 per cent) were due to appendicitis, which may be taken as the average 
percentage of death in America. This is considerably higher than the Ger¬ 
man figures, which are 0.3 per cent in Vienna (Nothnagel) and 0.5 per cent 
in Munich (Einhom). 

The exciting causes of appendicitis are not always evident. An infection 
is in all probability the essential factor. The lumen of the appendix forms 
a sort of test-tube, in which the fasces lodge and are with difficulty discharged, 
so that the mucosa is liable to injury from, retention of the secretions or from 
-the presence of inspissated fajees or occasionally foreign bodies. In some in¬ 
stances the appendicitis is a local expression of a general infection. Some 
have thought that the great increase in the prevalence of the disease is due 
^ to influenza. By some the pnismanf rbcnrqat.ic fever is believed to be a cause, 
and just as it may excite tonsillitis, so it may eause inflammation of the lym¬ 
phatic tissues of the appendix. It is remarkable, too, that there may be two 
or three cases of appendicitis at the same time in one family. The acute catar¬ 
rhal form may be associated with pneumonia or typhoid fever or any jof the 
acute infections. >< Direct injury, as in straining and heavy lifting, is an occa¬ 
sional cause. 

The bacteriology of the disease is most varied. The bacillus eoli is present 
in a large number of cases, and the pyogenic organisms, particularly the Btrep- 
tococcua pyogenes and the proteus vulgaris. 

Age. —Appendicitis is a disease of young persons. According to Fitz’a 
statistics, more than 60 per cent of the cases occur before the twentieth year; 
according to Einhom’s, 6Q per cent between the sixteenth and thirtieth years. 
It has been met with as early as the seventh week, but it iB rarely seen prior 
to the third year. 

Sex,— It is about equally common in males and in females. 
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Occupation .—Persons whose work necessitates the lifting of heavy weights 
seem more prone to the disease. Trauma plays a very definite role, and in a 
uumjjer of cases the symptoms have followed very closely a fall or a blow. 

-^^discretions in. diet are very prone to bring on an attack, particularly in 
tM'jwumng form of the disease, in which pain in the appendix region not 
^ifieintly follows the eating of indigestible articles of f«pd. 

IpYWieties.—It is not easy to classify the forms of inflammation of the 
jmesl.ix. The following are the most important: 

04 TA 8 KHAI, in which the mucosa only is involved in a mild infec- 
causing swelling, a little oedema, and increased secretion, usually of a 
mncO-pus. This form may give rise to no symptoms whatever, or there may 
bb occasional colicky pains. 

v Acute diffuse appendicitis is more common. There is inflammation 
of the mucosa and thickening of the entire organ, which becomes rigid and 
tense, and the peritoneal surface hypenemic. There may bo erosions of the 
mucosa, or even small ulcers. 

/>- PunpjiENT appendicitis is a more advanced stage of the former. Very 
often the lumen of the tube is obstructed and pus is retained, forming a defi¬ 
nite sac, varying greatly in size. 

- Gangrenous appendicitis is characterized by necrosis, local,or general. 
Most frequently the tip is involved, but a large portion of the organ may be¬ 
come sphacelated, or in rare instances the entire appendix may slough off from 
the cfficum. 


In the acute diffuse, the purulent, or the gangrenous forms perforation 
may take place in one or in several spots. It leads to either a wide-spread 
perit onitis or a localized peritonitis with abscess formation, or very frequently, 
if operation~is not performed, to extensive abscess in the ccecal region—sup¬ 
purative peri-appendicitis. 

■ Chronic appendicitis may follow the acute form, or the process may be 
Blow and gradual from the start. The organ is firm, slightly enlarged, the 
coats thickened, and the mucosa thick and hyperaimic. The lumen may be 
narrowed. In some instances there are foreign bodies or concretions, and 
there may be areas of erosion of the mucous membrane or partial obliteration 
of the lumen. 


Obliterative appendicitis is perhaps the most common form, as it seems 
to be a gradual involution process in many individuals. The tube is thick¬ 
ened, the peritoneal surface smooth; the distal portion of the lumen may be 
entirely obliterated, and gradually the whole organ becomes sclerotic and 
shrunken. 

Fteoal Conoretions. —The lumen of the appendix may contain a mould of 
faces, which can readily be squeezed out. Even while soft the contents of the 
tube may be moulded in two or three sections with rounded ends. Concretions 
—enteroliths, coproliths—-are also common. Of 700 cases of foreign bodies 
there were 45 per cent of fecal concretions (J. F. Mitchell). The enteroliths 
often resemble in shape date-stones. The importance of these concretions is 
shown by the great frequency with which they are found in all acute inflam¬ 
mations of the appendix. , „ 

Foreign Bodies.— Of 1,400 cases of appendicitis collected by J. h. MitcneU 
these were present in 7 per cent; in 28 cases pins were found. It is well to 
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bear in mind that some of the concretions bear a very striking resemblance 
to cherry and date stones. 

Remote Effect*. —The remote effects of perforative appendicitis are inter¬ 
esting. Hsemorrhage may occur. In one of my cases the appendix was ad-' 
herent to the promontory of the sacrum, and the abscess cavity had perfo¬ 
rated in two places into the ileum. Death resulted from profuse hsemorrhage. 
Cases are on record in which the internal iliac artery or the deep circum¬ 
flex iliac artery has been opened. Suppurative pylephlebitis may result from 
inflammation of the mesenteric veins near the perforated appendix. Tho 
appendix may perforate in a hernial sac. Many instances of this have been 
recorded. 

After operation,.thrombosis of the iliac or femoral*veins is not uncommon, 
and sudden death from pulmonary embolism has followed. The leg m°y- ka 
permanently, enlarged. Hernia may occur in the wound. Strangulation of 
the bowel is an occasional sequence. Hecurrence of the symptoms after opera¬ 
tion has been noted, due in some cases to incomplete removal. 

Symptoms. —In a large proportion of all cases of acute appendicitis the 
following symptoms arc present: (1) Sudden pain in the abdomen, usually 
referred to the right iliac fossa; (2) fever, often of moderate grade; (3) 
gastrointestinal disturbance—nausea, vomiting, and frequently constipation; 
(4) tenderness or pain on pressure in the appendix region. 

Pain. —A sudden, v iolent, pain in the abdomen is, according to Kit/,, the 
most, constant; first, decided symptom of perforating inflammation of the «|i- 
psndix, and occurred in 81 per cent of the cases analyzed by him. In fully 
half of the cases it is localized in the right iliac fossa, but it may be central, 
diffuse, but usually in the right half of the abdomen. Even in the cases in 
which the pain is at first not in the appendix region, it is usually felt here 
within thirty-six or forty-eight hours. It may extend toward the perimeum 
or testicle. It is sometimes very sharp and colic-like, and cases have been 
mistaken for nephritic or for biliary colic. Some patients speak of it as a 
sharp, intense pain—serous-membrane pain; others as a dull ache—connective- 
tissue pain. While a very valuable symptom, pain is at the same time one 
of the most misleading. Some of the forms of recurring pain in the appendix 
region Talamon has called appendicular colic. The condition is believed to 
be due to partial occlusion of the lumen, leading to violent and irregular 
peristaltic action of the circular and longitudinal muscles in the expulsion 
of the mucus. 

Fevee. —Fever is ahrays present in the early stage, even in the mildest 
forms, and is a most important feature. J. B. Murphy states that he would 
not operate on a case in which he was confident that no fever had been present 
in the first thirty-six hours of the disease. An initial chill is very rare. The 
fever may be moderate, from 100° to 102°; sometimes in children at the very 
outset the thermometer may register above 103.5.° The thermometer is one 
of the most trustworthy guides in the diagnosis of acute appendicitis. Ap¬ 
pendicular colic of great severity may occur without fever. When a localized 
abscess has formed, and in some very virulent eases of general peritonitis, tin* 
temperature may be normal, but at this stage there are other symptoms which 
indicate the gravity of the situation. The pulse is quickened in proportion' 
to the fever, 
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GUstbo-intestinal Disturbance.—' The tongue is usually furred and 
nnifl t. seldom dry. Nausea and vomiting are symptoms which may be absent, 
fat which are commonly present in the acute perforative cases. The vomiting 
rarely persists beyond the second day in favorable cases. Constipation is the 
rufejbut the attack may set in with diarrhoea, particularly in children. 

■ Looal Signs. —Inspection of the abdomen is at first ne gative: there is 
pp detention, and the iliac fossa; look alike. OiLpalpation there are usually 
from the outset two important signs—namely,' great tension of the right rectus 
muscle, and tenderness or actual pain on deep pressure. The muscular rigidity 
may be so great that a satisfactory examination can not be made without an 
anaesthetic. Myftuppv has called attention to the value of a localized point 
of tenderness on deep pressure, which is situated at the intersection of a line 
drawn from the navel to the anterior superior spine of the ilium, with a 
second, vertically placed, corresponding to the outer edge of the right rectus 
musc le. Firm, deep, continuous pressure with one finger at this spot causes 
pain, often of the most exquisite character. In addition to the tenderness, 
rigidity, and actual pain on deep pressure, there is to bo felt, in a majority 
of the cases,,a p indur ation or swelling. In some cases this is a boggy, ill- 
defined mass in the situation of the ctccum; more commonly the swelling is 
circumscribed and definite, situated in the iliac fossa, two or three fingers’ 
breadth above J’oupart's ligament. Some have been able to feel and roll be¬ 
neath the fingers the thickened appendix. The later the case conics under 
observation the greater the probability of the existence of a well-marked tumor 
mass. It is not to bo forgotten that there may be neither tumor mass nor 
induration to be felt in some of the most intensely virulent cases of perfora¬ 
tive- appendicitis. 

In addition may be mentioned great irritability of the bladder, which I 
have known to lead to the diagnosis of cystitis. It may be a very early symp¬ 
tom. The urine is scanty and often contains albumin and indican. Peptonu¬ 
ria is of no moment, t The attitude is somewhat suggestive, th e^decubitu s is 
dnjHBl r _Bnd th e right le g is semi-ilexed. Examination per rectum, in the early 
stages rarely gives any information of value, unless the appendix lies well 
over the brim of the pelvis, or unless there is a large abscess cavity. Severe 
cases usually show at leucocytosis of 15,000 to 24,000. 

; Albuminuria is common. Sometimes there is an acute nephritis, and Dieu- 
lafoy has described an acute toxic form. ,/He thinks that the kidneys are not 
infrequejiUy-damaged in the disease. 

There are three.possibilities in any case of appendicitis: (1) Gradual, re¬ 
covery. (2) the formation of a local abscess, and (3) general peritonitis. 

Recovery is the rule. Out of 264 cases at St. Thomas’s Hospital with 
the above-mentioned clinical characters, 190 recovered. There are surgeons 
who nlftim that the getting well in these cases does not mean much; that the 
p ftfrlflTiifl jiqyQ recurrences- and are constantly liable to the graver accidents of 
the-dieease. This, I feel sure, is an unduly dark picture. 

In a cw which i s proceeding to recovery the pain lessens at the end of 
thajeconi or th i rd day, the temperature falls, the tongue becomes cleaner, 
the vomiting ceases, the local tenderness is less marked, and the bowels are 
moved. By the end of a week the acute symptoms have subsided. Ax ri dura¬ 
tion or an actual am all tumor mass from the size of a walnut to that of an 
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egg may persist—a condition which leaves the patients very liable to a recur¬ 
rence. So liable is the attack to recur that a special variety of relapsing 
appendicitis is described. 

Local Abscess Formation. —As a result of ulceration and perforation, 
sometimes following the necrosis, rarely as a sequence of the diffuse appendi¬ 
citis, the patient'has the train of symptoms above described; but at the end 
of the first week the loeal features persist or become aggravated. The course 
of the disease may be indeed so acute that by the end of the fourth or fifth 
day there is an extensive area of induration in the right iliac fossa, with great 
tenderness, and operations have shown that even at this very early date an 
abscess cavity may have formed. Though as a rule ttje fever becomes aggra¬ 
vated with the onset of suppuration, tins is not alirays the case. Tip* ty n 
most im portant elements in the diagnosis of abscess formation are th^gradual 
increase oT the local tumor and yiie aggravation of the general symptoms. 
Nowadays, when operation is so frequent, we have opportunities of seeing the 
abscess in various stages of development. Quite early the pus may lie between 
the csccum and the coils of the ileum, with the general peritonaeum shut off 
by fibrin, or there is a sero-fibrinous exudate with a slight amount of pus 
between the lower coils of the ileum. The abscess cavity may be small and 
lie on the psoas muscle, or at the edge of the promontory of the sacrum, and 
never reach a palpable size. The sac, when larger, may be roofed in by the 
small bowel and present irregular processes and pockets leading in different 
directions. In larger collections in the iliac fossa the roof is generally formed 
by the abdominal wall. Some of the most important of the localized abscesses 
are those which are situated entirely within the pelvis. The various directions 
and positions into which the abscess may pass or perforate have already been 
referred to under morbid anatomy, but it may be here mentioned again that, 
left alone, it may discharge externally, or burrow in various directions, or be 
emptied through the rectum, vagina, or bladder. Death may be caused by 
septicaemia, by perforation into an artery or vein, or by pylephlebitis. 

General Peritonitis. —This may be caused by direct perforation of the 
appendix and general infection of the peritonaeum before any delimiting in¬ 
flammation is excited. In a second group of cases there has been an attempt 
at localizing the infective process, but it fails, and the general peritonaeum 
becomes involved. In a third group of cases a localized focus of suppuration 
exists about an inflamed appendix, and from this perforation takes place. 

Death in appendicitis due usually to general peritonitis. 

The gravity of apptmaix disease lies in the fact that from the very outset 
the peritonaeum may be infected; the initial symptoms of pain, with nausea 
and vomiting, fever, and local tenderness, present in all cases, may indicate 
ia wide-spread infection of this membrane. The onset is usually sudden, the 
pain diffuse, not always localized in the right iliac fossa, but it is not so much 
the character as the greater intensity of the symptoms from the outset that 
makes one suspicious of. a.general peritonitis. Abdominal distention, diffuse 
tenderness, and gbsence of abdominal movements are the most trustworthy 
local signs, but they are not really so trustworthy as the general symptoms- 
The* initial nausea and vomiting persist, the pulse becomes more rapid, the 
tongue is dry, the urine scanty. In very acute cases, by the end of twenty-four 
hours the abdomen may be^Mended. By the th ird a nd fourth_days the 
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cjf^sieal picture of a general peritonitis is well established —«■ an d 

signless fthdomen. a rapid 4 mlre, a dry.,,tongue, do rsal, dpcu hitus with the 
kpea yiraw n up, and an anxious, pinched, HypicMiiflJftcies. Unfortunately, 
the lehooeyte count gives little aid. 

Fever is an uncertain element. It is usually present at first, but if the 
physician does not see the case until the third or fourth day he should not 
be deceived by a temperature below 100.5°. The pulse is really a better indi¬ 
cation than the temperature. One rarely has any doubt on the third or 
fourth day whether or not peritonitis exists, but it must be acknowledged that 
there arc exceptions which trouble the judgment not a little. While on the 
one hand, without suggestive symptoms, a laparotomy has disclosed an unex¬ 
pected general peritonitis, on the other, with severe constitutional symptoms 
and apparently characteristic local signs, the peritonaeum has been found 
smooth. 

TViapnnsis. —Appendicitis is by far the most common inflammatory con- 
ition, not only in the ca'cal region, but in the abdomen generally in persons 
aider thirty. The surgeons have taught us that, almost without exception, 
udden pain in the right iliac fossa, with fever and localized tenderness, with 
ir withou t, tumor, means appendix disease. There arc certain diseases of the 
bdominal organs characterized by pain which are apt to be confounded with 
ippendicitis. j Bjjjatjucolic, kiduy.colic, and the colicky pains,at, the men- 
trual period in women have in some cases to be most carefully considered. 

diseases of the tubes andfyelvic peritonitis may simulate appendicitis very 
ilosely, but the history and llie local examination under ether should in most 
iases enable the practitioner to reach a diagnosis. 1 have seen several cases 
mpposed to be recurring appendicitis which proved to be tubo-ovarian disease. 

The Dietl’s crises in floating kidney have been mistaken for appendicitis. 

. Both intussusception and internal strangulation may present very similar 
iymptoms7 and if the patient is only seen at the later stages, when there is 
liffuse peritonitis and great tympany, the features may be almost identical. 
Fae cal v omiting, which is common in obstruction, is never seen in appendicitis, 
and in children the marked tenesmus and bloody btools are important signs 
af intussusception. It is not often difficult to decide when the cases arc seen 
early and when the history is clour, hut mistakes have been made by surgeons 


of the first rank. 

Acute luemorrliagic pancreatitis may also produce symptoms very like 
those of'aJpOTcttrs" with general peritonitis. The relation of typhoid lever 
and .appendicitis is interesting. The gastro-intestinlRymptoms, particularly 
the pain and the fever, may at the onset suggest appendicitis. Operations have 
been comparatively frequent. In the second and third weeks of typhoid fever 
perforation of the” appendix may occur, and occasionally late in the convales¬ 
cence perforation of an unhealed ulcer of the appendix. 

There is a well-marked appendicular hypochondriasis. Through the per¬ 
nicious influence of the daily press, appendicitis has become a sort of fad, and 
the physician has often to deal with patients who have alums a fixed ffiea 
that they have the disease. The worst cases of this class winch 1 have seen 
have been in members of our profession, and 1 know of at least on^nstanee 
in which a perfectly normal appendix was removed. The question really has 
its ludicrous side. A weU-kJTphysician in a Western city havmg one night 
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a bellyache, and feeling convinced that his appendix had perforated^ sum- 
moned a surgeon, who quickly removed the supposed offender! 

Hysteria way. . of ..course simulate appendicitis very closely, and it may 
require a very keen judgment to make a diagnosis. 

{f Mucous colitis with entcralgia in nervous women is sometimes mistaken 
for appendicitis* In two instances of the kind I have prevented proposed 
operation, and I have heard of cases in which the appendix has been re- ' 
moved. 

ji- Eerinephritic and perieaeeal abscess from perforation of ulcer, either sim¬ 
ple or cancerous, and circumscribed peritonitis in this region from other 
causes, can rarely be differentiated until an exploratsry incision is made. 

Chronic obliterative appendicitis can not always be, differentiated from the 
perforative form, and in intensity of pain, severity of symptoms, and, in rare 
instances, even in the production of peritonitis, the two may be identical, 
i Briefly stated, localized pain in the right iliac fossa, with or without in- 
jduration or tumor, the existence of MeBurney’s tender point, fever, furred 
longue, vomiting, with constipation or diarr^ijpn, fndiiyiteappendicitis. The 
joccurrence of general peritonitis is suggested by increase and diffusion of the 
jabdominal pain, tympanites (as a rule). marked, aggravation of the eoastitu- 
jtional symptoms, particularly elevation of fever and increased rapidity of the 
ajulse. Obliteration of hepatic dulness is rarely present, as the peritonaeum 
In these cases docs not often contain gas. 

Prognosis.—While we can not overestimate the gravity of certain forms 
of appendicitis, it is well to recognize that a largo proportion of all cases 
recover. It is the element of uncertainty in individual cases 'fehich has given 
such an impetus to the surgical treatment of the disease. That an inflamed 
appendix may heal perfectly, even after perforation, is shown by instances 
(post mortem) of obliterated tubes firmly imbedded in old scar tissue. In 
1903, in England and Wales, appendicitis was assigned as a cause of 1,729 
deaths, as compared with 1,244 and 1,485 in the preceding two years. The 
mortality has been increasing of late years in spite of the earlier and better 
'surgery. Hawkins attributes this to an increased severity of- the disease. The 
mortality in the hands of surgeons ranges from 2 to 11 per cent, varying with 
the variety and the stage of the disease at which operation is performed. 

Treatment.—Gradually the profession lias learned to recognize that appen¬ 
dicitis is a surgical disease. In hospital practice the eases should be admitted 
directly to the surgical wards. Many lives are lost by temporizing. The 
general practitioner doefe well to remember—whether his leanings be towari 
the conservative or the radical methods of treatment—that the surgeon is oftei 
called too late, never too early. 

There is no medicinal treatment of appendicitis. There are remedie 
which will allay the pain, but there arc none capable in any way of controllm; 
the course of the disease. IjssLin-bcd, a light diet, nieasures. di.rcc ted_ to alia 
the vomiting—upon these all are agreed. The prac.tieejlLiji.ying opium i 
some form in appendicitis and peritonitis is almost universal with jihysiciaiv. 
Surgeons, on the other hand, almost unanimously condemn the practice, t 
obscuring the clinical picture and tending to give a false sense of security; an 
since they control the situation, I think we shoul^—deferring in this matti 
to their judgment—not give opium, and tr ust to the. persistant-uaMif n 
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oc&lly—to ,£c]^£V£— yjc. pain. General opinion among the beat surgeons is, I 
telieve, o pposed to the u se of saline purges 

Operation is indicated in all cases of acute inflammatory trouble in the 
itecal region, whether tumor is present or not, when the general symptoms 
ire severe, and when atjlie end of forty-eight hours, or even earlier, the 
’eiitures of the case point to a progressive lesion. The mortality from early 
iperation under these circumstances is very slight. 

In recurring appendicitis, when the attacks are of such severity and fre¬ 
quency as seriously to interrupt the patient’s occupation, the mortality in the 
rands of capable operators is very small. 

IV. INTESTINAL OBSTRUCTION. 

Intestinal obstruction may be caused by strangulation, intussusception 
twists, a nd kno ts, strictures and tumors, and by abnormal contents. 

Etiology and Pathology. — (a) Stiunoulation. —This is the most fre- 
uent cause of acute obstruciion, and occurred in 34 per cent of the 295 cases 
nalyzed by Fitz, and in 35 per cent of the 1,134 cases of Loichtenstern. Of 
he 101 cases of strangulation in Fitz's table, which has the special value of 
aving been carefully selected from the literature since 1880, the following 
/ere the causes:; Adhesions, 63; vitelline remains, 21; adherent appendix, 6; 
lesenteric and omental slits, G; peritoneal pouches and openings, 3; adherent 
ube, lj peduncular tumor, 1. The bands and adhesions result, in a majority 
f cases, from former peritonitis. A number of instances have been reported 
ollowing operations upon the pelvic organs in women. The strangulation 
nay be recent and due to adhesion of the bowel to the abdominal wound or 
. coil may be caught between the pedicle of a tumor and the pelvic wall. Such 
uses arc only too common. Late occlusion after recovery from the operation 
s due to bands and adhesions. 

The vitelline remains are represented by Meckel’s diverticulum, which 
‘orms a finger-like projection from the ileum, usually within eighteen inches 
>f the ilco-caxml valve. Tt is a remnant of the omphalo-mesentcric duct, 
■hrough which, in the early embryo, the intestine communicated with the 
rolk-sac. The end, though commonly free, may be attached to the abdominal 
wall near the navel, or to the mesentery, and a ring is thus formed through 
ivhich the gut may pass. 

Seventy per cent of the eases of obstruction from strangulation occur in 
males; 40 per cent of all the cases occur between the ages of fifteen.and thirty 
fears. In 90 per cent of the cases of obstruction from these causes the site 
of the trouble is in thc small bowel; the position of the strangulated portion 
was in the right iliac fossa in 67 per cent of the cases, and in the lower abdo¬ 
men in 83 per cent. 

(6) Intussusception. —In this condition one portion of the intestine slips 
into an adjacent portion, forming an invagination or intussusception. The 
two portions make a cylindrical tumor, which varies in length from a half- 
inch to a foot or more. The condition is always a descending intussusception, 
®nd as the process proceeds, the middle and inner layers increase at the ex¬ 
pense of the outer layer. A^ intussusception consists of three layers of bowel; 
i^e oujgjjnost, known as the intussuscipiens, or receiving layer; a middle or 
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retnming-layer; and the innermost or entering layer. The student can obtain 
a dear idea of the arrangement by making the end of a glove-finger pass ifii'to 
the lower portion. The actual condition can be very clearly studied in the 
post-mortem invaginations which are so common in the small bowel of chil¬ 
dren. In the statistics of Fits, 93 of 295 cases of acute intestinal obstruction 
were due to thi^ cause. Of these, 52 were in males and 27 in females. - The 
cases are most common in early life, 34 per cent under one year and 66 per 
cent under the tenth year. Of 103 cases in children, nearly 50 per cent 
occurred in the fourth, fifth, and sixth months (Wiggin). No definite causes 
could be assigned in 42 of the cases; in the others diarrhoea or habitual con¬ 
stipation had existed. 

The-site of the invagination varies. Wc may reffegnize (1) an iUn-rmcnl 
when the ileo-ca?cal valve descends into the colon. There are cases in which 
this is so extensive that the valve has been felt per rectum. This form oc¬ 
curred in 75 per cent of the cases; in 89 per cent of Wiggin’s collected cases. 
In the ileo-colic the lower part of the ileum passes through ,the ileo-csecal valve. 
(2) The iieaCin which the ileum is alone involved. (3) $he colic, in which 
it is confined to the large intestine. And (4)' coliqp-reclal. In which the color 
and rectum are involved. . 

Irregular peristalsis is the essential cause of intussusception. Nothnagcl 
found in the localized peristalsis caused by the farad ic current that it was 
not the descent of one portion into the other, but’the drawing up of the 
receiving layer by contraction of the longitudinal coat* Intagination maj 
follow any limited, sudden, and severe peristalsis. 

In the postmortem examination, in a base of death from intussusception 
the condition is very characteristic. Peritonitis may be preset or an acuti 
injection of the serous membrane. When death occurs early; as it may d( 
from shock, there is little to be seen. The portion of bowel Effected is largi 
and thick, and forms an elongated tumor with a curved outline. T he pa rt: 
are swotien and congested, owing to the constriction of the mesentery betweci 
the layers. The entire mass may be of a deep livid-red color. In very recen 
‘processes there is only congestion, and perhaps a thin layer of lymph, and tin 
intussusception can be reduced, but when it has lasted for a few days, lympl 
is thrown out, the layers are glued together, and the entering portion of tin 
gut can not be withdrawn. 

The anatomical condition accounts for the presence of the tumor, whirl 
exists in two-thirds of all cases; and the engorgement, which results from th 
compression of the mesenteric vessels, explains the frequent occurrence o 
blood in the discharges, which has so important a diagnostic value. If tli 
patient survives, necrosis and sloughing of the invaginated portion may occui 
and if union has taken place between the inner and outer layers, the callin' 
of the gut may be restored and a cure in this way effected. Many cases c 
the kind are on record. In the Museum of the Medical Faculty of the McGii 
University are 17 inches of small intestine, which were passed by a la 1 
who had symptoms of internal strangulation, and who made a complet 
recovery. 

(c) T wists AND R hqtb. —Volvulus or twist occurred in 42 of the 29 
cases (Fitz^ Sixty-eight per cent were in males. It is mdfct frequent lx 
tween the ages of .thirty apd forty. In the great majority of all cases th 
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iriSrt is axial and associated with an unusually long mesentery. In 50 per 
a&t of the cases it was in thtLligmoid flexure. The next most common situa- 
ion is about the csecum, which may be twisted upon its axis or bent upon 
:self. As a rule, in volvulus the loop of bowel is simply twisted upon its long 
xis, and the portions at the end of the loop cross each other and so cause the 
trangulation. It occasionally happens that one portion of the;bowel ; s twisted 
baflt Another. 

■ (d) fiXBlQXPBgB AND Tumors.— These are very much less important causes 
if A obstruction, as may be judged by the fact that there are only 15 in- 
itances out of the 295 cases, in I t of which the obstruction occurred in the 
argfijntfistine (Pitz). On the other hand, they are common causes of chronic 
ibstruction. i* 

Lipoma, may occur, growing from the submucosa, and cause intussuseep- 
ion. In a number of cases the tumor has been passed per rectum. S. B. Ward 
ias collected 9 cases. 

The obstruction may result from: (1) Congenital stricture. These are 
exceedingly rare. Much more commonly the condition is that of complete 
Dcclusion, cither fomiing -the imperforate anus or the congenital defect by 
whickJbe_duodcnum is not united to the pylorus. (2) Simple cicatricial 
stenosis, which results from ulceration, tuberculous or syphilitic, more rarely 
from dysentery, and most rarely of all from typhoid ulceration. (5) New 
growths. The malignant strictures are due chiefly to cylindrical epithelioma, 
which forms an annular tumor, most commonly met with in the large bowel, 
about the sigmoid flexure, or the descending colon. Of benign growths, papil¬ 
lomata, adenomata, lipomata, and fibromata occasionally induce obstruction. 
(4) Compression and traction. Tumdpte of neighboring organs, particularly 
of the pelvic viscera, may cause obstruction by adhesion and traction; more 
rarely, a coil, such as the sigmoid flexure, filled with fames, compresses and 
obstructs a neighboring coil. In the healing of tuberculous peritonitis the 
contraction of the thick exudate may cause compression and narrowing of 
the coils. 

1st Atojohmat. Oomtck ts —Foreign bodies, such as fruit stones, coins, 
pins, needles, or false teeth, are occasionally swallowed accidentally, or by 
lunatics on purpose. Bound worms may become rolled into a tangled mass 
and cause obstruction. In reality, however, the majority of foreign bodies, 
such as coins, buttons, and pins, swallowed by children, cause no inconve¬ 
nience whatever, but in a day ot two are found in the stools. Occasionally such 
a foreign body as a pin will pass through the oesophagus and will be found 
lodged in some adjacent organ, as in the heart (Peabody), or a barley ear 
rosy reach the liver (Dock). 

Medicin es, such as'magnesia or -iismuth, have been known to accumulate 
in the bowels and produce obstruction, but in the great majority of the cases 
the condition is caused by ^g all-sto nes, or.t enteroliths. Of 44 cases, in 
23 the obstruction was by gall-stones, in 19 bv faces, and in 2 by enteroliths. 
Obstruction by faeces mav happen at any period of life. As mentioned when 
speaking of dilatation of the colon, it may occur in young children and persist 
for weeks. T n foc al accumulation the laTgc bowel may roach an enormous 
siz e and ( fly ff Hlt**"* 11 become very hard. The retained masses may be chan¬ 
neled, and small quantities of faecal matter are passed until a mass too large 
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fntora the l umen and; .canses-obstruction. There may be very few symfptoE 
as the condition may be borne for weeks or even for months. 

Obstruction by gall-stones is not very infrequent, as may be gathered frc 
the fact that 23 cases were reported in the literature in eight years. Eighte 
of these were in women and 5 in men. In six-sevenths of the cases it oecurr 
after...thft.fiftieth year. The obstruction is usually, in the ileo-cajcal.regio 
but it may be in the duodenum. These large solitary gall-stones nlcert: 
t hroug h the gall-bladder, usually into the small intestine, occasionally into 1 
colon. In the latter case they rarely cause obstruction. Courvoisier has a 
lected 131 cases in the literature. 

Enteroliths may be formed of masses of hair, more commonly of tftq p hr 
phates of lime and magnesia, with a nucleus form®-of a foreign body Or 
hardened fasces. Nearly every museum possesses specimens of this kind. Th< 
are not so common in men as in ruminants, anft, as indicated in Pita’s stati 
tics, are very rare causes of obstruction. ^ 

Symptoms.—(a) Acute Obstruction- —* HonstiBati on.‘ p ain in the abd 
men, and vomitin g are the three important symfjtopis.if'J^in Bets., in car 
and may come .on abruptly while the patient is talking or, more commonl 
during the jKjrfornuincc of some action. It is at $rst colicky in character, b: 
subsequently it becomes continuous and very intense. ' Vomiting follov 
quickly and is a constant and most distressing symptom. At first the contcn 
of .the ..stomach are voided, and then greenish, bile-s tfcneil material, and sooi 
in cases of acute and permanent obstruction, the material voiced is a browi 
ish-black liquid, with a distinctly faecal odor. This sequence of gastric, biliou 
and, finally, stfircoraceous vomiting k pe ftiaps the most impietant diagnost 
feature of acute obstruction.' The dflpnp&tion may be absolute, without tl 
discharge of either fasces or gas. Very often the contents of The bowel belo 
the stricture are discharged. . Distention of the abdomen ustfally occurs, an 
when the large bowel is involved it is extreme. On the other hand, if th 
obstruction is high up in the small intestine, there may be very slight tympan; 
At first the abdomen is not painful, but subsequently it may become acutel 
tender. 

The constitutional symptoms from the outset are severe. The face is palli 
and. anxious, and finally collapse symptoms supervene. /T he e yes becom 
sunken, the', features pinched, and the skin is covered with a cold, damm 
sweat. -The pulse becomes rapid and feeble. There may bo no fever; th 
axillary temperature is often subnormal. The tongue is diy and parched aru 
the thirst is incessant. The urine is high-colored, scanty, and there may b 
suppression, particularly when the obstruction is high up in the bowel. Thi 
is probably due to the constant vomiting and the small amount of liquid whicl 
is absorbed. The ease terminates as a rule in from three to six days. In som 
instances the patient dies from shock or sinks into coma. ' A leucocytosi’s o 
76,000 or 80,000 per c. mm. may be present. 

(tjon, there is aJiistory .QUong^tanding-constipation. There may have beef 

;discharge of mucus, or in some instances the. faecal masses have been.chuu 
aeled, and so have allowed the contents of the upper portion of the bowel if 
pass through. In elderly persons this is not infrequent; but examination 
either per. rectum or externally, in the course of the colon^will reveal tb( 
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presence of hard scybalous masses. There may be retention of faeces for weeks 
without exciting serious symptoms. In other instances there are. Vomiting, 
jiy-tha abdomen, gradual distention, and finally the ejucta become faical. 


dened masses may excite an intense colitis or even peritonitis. 

In atricture, whether cicatricial or cancerous, the symptoms of obstruction 
are very diverse. Constipation gradually comes on, is extremely variable, and 
|t be months or even years before there is complete obstruction. There 
are transient attacks, in which from some cause the faices accumulate above 
the stricture, the intestine becomes greatly distended, and in the swollen 
abdomen the coils can be seen in aelivc peristalsis. In such attacks there may 
be vomiting, but it is vary rarely of a faecal character. In the majority of 
these cases the general nSalth is seriously impaired; the patient gradually be¬ 
comes aspnic and emaciate^ and finally, in an attack in which the obstruc¬ 
tion is complete, death occurs with all the features of acute occlusion or the 
case may be prolonged for teil or twelve days. 

Diagnosis.—(akTnjJSriUAiiON or the Obstruction. —Hernia must bo 
excluded, which is Dy norneam always easy, as fatal obstruction may occur 
from-ihe involvement of a'very limited portion of the gut in the external ring 
or jpjh&jobturator foramdh. Mistakes from both of these causes ltavc come 
under my observation; they were cases in which it was impossible to make a 
diagnosis other than aqote obstruction. Timely operation would have saved 
both lives. A thorough rectal and, in women, a vaginal examination should 
be made, which will give important information as to the condition of the 
pelvic and rectal contents, particularly in cases of intussusception, in which 
;the descending*howel can sometimes 1 J»jEelt. In cases of obstruction high up 
the empty coils sink into the pelvis ancRan there be detected. Rectal explora¬ 
tion with the entire hand is of doubtful value. In the inspection of the abdo- 
mpn there are important indications, as the special pro mi ne n ce in certain 
regions, the occurrence of well-defined masses, and the presence of hypertro¬ 
phied cfliln iti onfi vp pnn'stnIsis John Wyllio has called attention to the great 
value in diagnosis of the “patterns of abdominal tumidity.” * ' In obstruction 
of the lower end of the large intestine not only may the horseshoe of the 
colon stand out plainly, when the bowel is in rigid spasm, but even the pouches 
of the gut may be seen.; When the caecum or lower end of the ileum is ob¬ 
structed the tumidity is in the .lower central region, and during spasm tlie, ( 
coils of the small bowel may stand out prominently, one above the other either 
obliquely or transversely placed—the so-called “ ladder pattern. In obstruc- 
tion of the duodenum or jejunum there may only be slight distention of the 
upper part of the abdomen, associated usually with rapid collapse and anuria. 

In-the ileum and caecum the distention is more in the central portion of 
tha abdnmen; the vomiting is distinctly faecal and occurs early. In obstruc¬ 
tion of the colon, tympanites is much more extensive and general, lencsmus 
in more common, with the passage of ffiijfius and blood. The cnuxse is 
quifik, the cp jjflp se does UftL supervene ,$ 0 . rapidly, and the urinary seeretwn 

u taSfHftSass. -1— nt™« 0 » - a 

accurately localized, but in others it is very uncertain. Digital examination 


Edinburgh Hospital Reports, voL it 
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of the rectum should first be made. The rectal tube maythjeuJie.pBflged,Mt 
it is impossible to get beyond the sigmoid flexure. In the use of the rigfiMubfe 
there is danger of perforation of the bowel in the neighborhood of a stricture. 
The quantity of fluid which can be passed into the large intestine should be 
estimated. The capacity of the large bowel is about six quarts. Wiggin ad¬ 
vises about a pint and a half from a height of three feet for an infant. To 
thoroughly irrigate the bowel tho patient should be chloroformed and should 
lie on the back or on the side—best on the back, with the hips elevated. Treves 
suggests that the ca)eal region should be auscultated during the passage of the 
fluid. 'For diagnostic purposes the rectum may be in Hated,-either by the bel- 
lowa-or by the use of bicarbonate of soda and tartar acid. In certain cases 
these measures give important indications as to the s^ption of the obstruction 
in the large bowel. 

(6) Natubk of the Obstruction. —This is often difficult, not infre¬ 
quently impossible, to determine. Slrangulqtio0is not common in very early 
life. In many instances there have been,previous aWack^f"abdominal pain, 
or there are etiological factors which give ajflcw,JhidJ- *#d peritonitis or 
operation on the pelvic viscera. Neither the nor 'the character of the 
pain gives us any information. In rare instanQgs^bausea and vomiting may 
be absent. The vomiting usually becomes faecal from the th^ftl to the fifth 
day. A tumor is not common in strangulation, an&|ras present in only one- 
fifth of the cases. Fever is not of diagnostic value. yy 

Intussusception is an affection of childhood, and is^pf all fbl!hs of inteqpl 
obstruction the one most readily diagnosed. The presence of .tumor, bloody 
stoo ls, and tenesm us are the important^agtbjs. The tumor is mually sausage- 
shaped and felt i n the region of the transverse colon. It exists in 66 of 93 
cases. It became evident the first day in more than one-thi©! of the cases, 
on the second day in more than one-fourth, and on the third day in more than 
one-fifth. Blood in the stools occurs in at least three-fifths of the cases, either 
spontaneously or following the use of an enema. The blood may be mixed 
with mucus. Tenesmus is present in one-third of the cases. J&oal-mguiixig 
is not .very, common and was present in only 12 of the 93 instances. Abdom¬ 
inal tympany is a symptom of slight importance, occurring in only one-third 
of the cases. 

yjhudus can rarely be diagnosed. The frequency with which it involves 
the sigmoid flexure is to be borne in mind. The passage of a flexible tube 
or injecting fluids might in these cases give valuable indications. 

Ifljmil obstruction the condition is usually clear, as the fteees can be 
felt per rectum and also in the distended colon. Faecal vomiting, tympany, 
abdominal pain, nausea, and vomiting arc late and are not so constant. In 
obstruction by gall-stone a few of the cases gave a previous history of gall¬ 
stone colic. Jaundice was present in only 2 of the 23 cases. Pain and vomit¬ 
ing, as a rule, occur early and are seyere, and faecal vomiting is present in 
two-thirds of the cases. A tumor is rarely evident. 

(c) DiAOHQsia. F ROM oth e r C on bitions.— /Acute enteritis with great re¬ 
laxation of the intestinal coils, vomiting, and pain may be mistaken for 
obstruction. In an autopsy on a case of this kind the small and large bowels 
were intensely .inflamed, relaxed, sodden, and enormously ^distended. The 
symptoms .were those of acute obstruction, but the intestine was free from 
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ditodenum to rectum. Of late years many instances hare been reported in 
wlndjgESatce^flJnllowin g disease , of the appendix has been mistaken for 
acute obstruction. The intense vomiting, the general tympany and abdominal 
t end e rn e ss , and in some instances the suddouifiaLof .ihmnnset are very decep¬ 
tive, and in two cases which have come under my notice the symptoms pointed 
very strongly to internal strangulation. In appendix disease the temperature 
is more frequently elevated, the vomiting is never faecal, and in many cases 
there is a history of previous attacks in the cmeal region, j Acute haemorrhagic 
pancreatitis may produce symptoms which simulate closely intestinal obstruc¬ 
tion. ' A boy was admitted to the Johns Hopkins Hospital with a history of 
obstinate vomiting, intense abdominal pain, gradually increasing tympany, 
and no passage for serial days. Ilis condition seemed serious and he was 
transferred at once to the surgical wards. At the ope rati on the coils were 
found uniformly distended *rnl covered in places with the thinuest film of 
lymph. No obstruction existed, hut there was a tumor-like mass surrounding 
the pancreas, firm, hard,’ and deeply infiltrated with blood. The patient 
improved after the’3>peration aqd recovered completely. 

Tsfia&nea.t.—>£urg,hives should not ho given. For the pain hypodermic 
injections of^morphia are .indicated. , To allay the distressing \oniiting, the 
stomach should.be washed out. Not only is this directly beneficial, but Kuss- 
maul claims fhat the abdominal distention is relieved, the pressure in the 
bowel above the seal; of obstruction is lessened, and the violent peristalsis is 
dhninished. It may be practised three or four times a day, and in some in- 
sfRices has proved beneficial; in others curative. Thorough irrigation of the 
large bowel with injections should be practised, the warm fluid being allowed 
to flow in from a fountain syringe, and the amount carefully estimated. 

Inflation may also be tried, by forcing the air into the rectum with the 
bellows or with" a Davidson's syringe. It is a measure not without risk, as 
instances of rupture of the bowel have been reported. Of 39 cases in children 
treated by inflation or encmata 1G recovered (Wiggin). In cases of acute 
obstruction, surgical measures slioidd be resorted to early. 

For the-tympanites turpentine stupes and hot applications may be ap¬ 
plied; if extreme, the bowel may he punctured with a small aspirator needle. 
In cases of chronic obstruction the diet must be carefully regulated, and opium 
and belladonna are useful for the paroxysmal pains. Enemata should be em¬ 
ployed, and if the obstruction becomes complete, resort must be had to surgical 
m easur es. 


V. CONSTIPATION (Costivenesa) 

Definition. —Retention of fasces from any cause. 

Constipation in Adults. —The causes are varied and may be classed as 
general and local. 

(^nw|yp. Ha naps— (g) Constitutional pecu l iar ities: .Torpidity of th,e bow- «£.- 
els is often a family complaint and is found more often in dark than in fair 
persons. Sedentary habits, particularly in persons who eat too much and 
ne tdMJ.hfi-CaHa of .nature, (r) Certain diseases, such as, anamia.jnqijras- 
thaaia andjhggteriaj chronic affectiona-of the liver^stomach, antkintestines, 
and thqjBCutaSers. Under this heading may appropriately be placed that 
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most injurious of all habits/ drug-talcing, (d) Ei ther a cofl f gfl die t-'mrhir.h 
leaves too much residue, or a diet which leaves too little. 

Local- Causes. —(Weakness of thp abdominal muscles in obesity or nrotn 
ov.CXdi,stention in repeated pregnancies. j. Atony of t he large bo wel from cfopnio 
disease of the mucosa •■■.the presenc e of tumors,.--physiological or pathological, 
pressing upon t]re bowel; <enteritis 57 foreign bodies,-large masses o f pqyty ilq, 
ends strictures of all kinds. An important local ctRise is a fyniy q| tltMsiAon, 
particularly of the muscles of the sigmoid flexure by which the fseces are 
propelled into the rectum. By far the most obstinate form is that associated 
with a contracted state of the bowel, which is sometimes spoken of as-spas¬ 
modic cons tipation. This may be met with in three conditions: First . as a 
sequence of clironic dysentery or ulcerative colitiAjgecondly, in protracted 
cases of hysteria and neurastheniar in women, pw-ticurarly in association with 
uterine disease; and, t hirdly , in very old perwPk often without any definite 
cause. It may be that the sigmoid flexure and~tawer colon are in a condition 
of contraction and spasm, while the transverse:' ^i-^ending parts are in a 
state of atony and dilatation. The most charhcteiauq.jKft of this variety 
is the presence of hard, globular masses, oronorar -$5all and sausage¬ 

like faeces. For interesting studies, with th$XJhy's, of the phenomena of 
constipation see the articles by Hertz in the Lancet, 1908. 

Symptoms.—The most persistent constipation hw weeks 0§ even months 
may exist with fair health. All kinds of evils hpvMpn attributed torpoison- 
ing by the resorption of noxious matters from the tetaidfc faytes—qjmrajjjyp. 
Chlorosis, which Sir Andrew Clark attributed to ftEcaWpoisonihg; is not always 
associated with constipation, and if due td^fhis cause should baAi men, women, 
and children the most common of aH disorders. j,-Debility,-jtaitude, and a 
mental depression are frequent symptoms in constipation, particularly in per¬ 
sons of a nervous temperament. . Headache,-loss of appetiS, and®a furred 
tongue may also occur. Individuals differ extraordinarily in this matter: 
one feels wretched ail day without the accustomed evacuation; another is com¬ 
fortable all the week except on the day on which by purge or enema the bowels 
are relieved. 

When- persistcnt, the accumulation of faeces leads to unpleasant, some 
times serious symptoms, such as r piles,, ulceration of the colony distention oi 
the sacculi,/,perforation,-enteritis, and< occlusion. In women, pressure may 
cause pain at the time of menstruation and a sensation of fulness and die 
tention in the pelvic organs, t Neuralgia of the sacral nerves may be caused 
by an overloaded sigmoid flexure. The fseces collect chiefly in the colon 
Even in extreme grades of constipation it is rare to find dry fseces in tb< 
caecum. The fseces may form large tumors at the hepatic or splenic flexures 
or a sausage-like, doughy mass above, the navel, or an irregular lumpy tumo; 
in the left inguinal region. In jpld persons the sacculi of the colon beconn 
distended and the scybala may remain in them and undergo calcification 
forming enteroliths. 

Tp with prnlnn ged retention the fsecal masses become channeled an< 
diarrhoea may occur for days before the true condition is discovered by recta 
or external examination. Lusomen who have been habitually constipated 
attacks of ^diarrhoea with .nausea and vomiting should excite suspicion an' 
lead to a thorough examination of the large bowel. Fever may occur in thes 
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esses, and Meigs has reported an instance in which Hie condition simulated 
typhoid fever. 

Constipation in infant* is a common and troublesome disorder. The 
ejaggs- are ,congenital, dietetic, and local. There arc instances in which the 
child is constipated from birth and may not have a natural movement for 
years and yet thrive and develop. There are cases of enormous dilatation of 
the large bowel with persistent constipation. The condition appears sometimes 
to be a congenital defect. In some of these patients there may be constricting 
bands, or, as in a case of Cheever’s, a congenital stricture. 

i. Dietetic causes are more common. In sucklings it often arises from an 
unnatural dryness of the. small residue which passes into the colon, and it 
may be very difficult to *ftcide whether the fault is in the mother’s milk or in 
the digestion of the child. Most probably'it is in the latter, as some babies 
may be persistently costive <m natural or artificial foods. Deficiency of fat 
in the milk is believed hy sgme writers to be the cause. In older children 
it is of the greateshimpotitance that regular habits should be enjoined. Care¬ 
lessness on the part ? of'4h^piothgr in this matter often lays the foundation of 
troublesome constipation iu'fcfter life. Impairment of the contractility of tBe 
intestinal wall in consequence'of inflammation, disturbance in the normal 
intestinal secretions, and mechanical obstruction by tumors, twists, and intus¬ 
susception are the chief local causes. 

Treatment. —Much hi ay be done by systematic habits, particularly in the 
young. The^doeire to go to stool should always be granted. Exercise in 
moderation is helpful. *In stout persons and in wolnen with pendulous abdo¬ 
mens the muscles should have the' support of a bandage. •’ Friction or regu¬ 
larly applied massage is invaluable in the more chronic cases. A good substi¬ 
tute is a metaLball weighing from four to six pounds, which may be rolled 
over the abdomen every morning for five or ten minutes. The diet should be 
light, with plenty of. fruit and 'vegetables, particularly salads and tomatoes. 
Oatineal is usually laxative, though not to all; brown bread is better than 
that made from fine white flour. Of liquids, water and aerated mineral waters 
may be taken freely. A tumblerful of cold water on rising, taken slowly, is 
efficacious in many cases. A glass of'hot water at night may also be tried 
alone. A pipe or a cigar after breakfast is with many men an infallible 


remedy. 

' When the condition is not very obstinate it is well to try to relievo it by 
hygienic and dietetic measures. If drugs must be used they should be the 
milder'saline laxatives or the'eompound liquorice powder. . Enemata are often 
necessary, and it is much preferable to employ them early than to constantly 
use purgative pills. Glycerine either in the form of suppository or as a small 
injection is very valuable. Half a drachm of boric acid placed within the 
rectum 1* sometimes efficacious. The injections of tepid water, with or with¬ 
out soap, may be used for a prolonged period with good effect and without 
damage. The patient should be in the dorsal position with the hips elevated, 
and it is best to let the fluid flow in slowly from a fountain syringe. 

- The usual remedies employed are often useless in the constipation asso¬ 
ciated with contracted bowel. A very satisfactory measure is the oJive-oil 
injection as recommended by Kussmaul. The patient lies on the bade wit* 
the hips elevated, and with a cannula and tube from 16 to 20 our s p 
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oil arc allowed to flow slowly (or are injected) into the bowel. The open 
tion should take at least fifteen minutes. This may be repeated every da 
until the intestine is cleared, and subsequently a smaller injection' every fe 1 
days will suffice. 

There are various drugs which are of special service, particularly the com 
bination of ipecacuanha, nux vomica, or belladonna, wife aloes, rhubarb, cok 
cyntli, or podophyllin. Meigs recommends partiAddrly the combination o 
extract of belladonna (gr. T V), extract of nux vomifc'a (gr. J), and extract o 
colocynth (gr. ij), one pill to be taken three times a day. In anaemia anc 
chlorosis, a sulphur confection taken in the morning, and a pill of iron, rhu 


barb, and aloes throughout the day, are very serviceable,. 

In children the indications should be met, as ®bs possible, by hygienic 
and dietetic measures. Tn the constipation of fflcfcjnjjp a change in the diet 
of the mother may be tried, or from one to thjpFteasgogpfuls of cream may 
be given before each nursing. In artificially &d children the top milk with 
the cream should be used. Drinking of water, Ba_r^8lpi|k, or oatmeal water 
will sometimes obviate the difficulty. If la^ati^jp®qjjHied, simple syrup, 
manna, or olive oil may be sufficient. The c$ucti)fpince -oi leap, so often seen 
in nurseries, is sometimes efficacious. Massage £l«W«tho colon may be tried. 
Small injections of cold water may be used. ‘ : Large injeetjins Bhould be 
avoided, if possible. If it is necessary to give«a laxh|ivc by tnsFmouth, castor 


oil or the fluid magnesia is the best. The Mljrfgphrfcatives appear to act by 
increasing the muscular and glandular activity fcPthe towql^If there are 
signs of gastro-intestinal irritation, rhubarb add soefh or gray powder may 
be given. In older children the diet should bo carefully regulated. 


VX ENTEBOPTOSIS (Gtldn&rd’s. Disease). 

Definition.—“ Dropping of the viscera,” visceroptosis, is not a disease, but 
symptom group characterized by looseness of the mesenteric and peritoneal 
lattachments, so that the stomach, the intestines, particularly the transverse 
colon, the liver, the kidneys, and the spleen occupy an abnormally low position 
»in the abdominal cavity. 

Symptoms and Physical Signs.—It is important to recognize two groups 
of cases. In one the splanchnoptosis follows the loss of normal support of 
the abdominal wall in consequence of repeated pregnancies or recurring ascites. 
The condition may be extreme without the slightest distress on the part of 
the patient. 

The _second and more important group occurs usually in young persons, 
who present, with splanchnoptosis, the features of more or less marked neu¬ 
rasthenia. 

Injhe first group inspection of the abdomen shows a veryi relaxed abdom- 
inal wall, and as a rule the, linear albicantes of recurring pregnancies. » Peri¬ 
stalsis of the intestines may be seen, and in extreme cases the outlines of the 
stomach itself with its waves of peristalsis, j} On inflating the stomach with 
carbonip-aeid gas the organ stands out with great prominence, and the lesser 
and greater curvatures are seen, the latter extending perhaps a hand’s breadth 
below the level of the navel, i The waves of peristalsis are feeble and without 
t£e vigor and force of those seen in the stomach dilated from stricture of the 



DISEASES OF THE INTESTINES. 


529 


pylorus. The condition ot descensus veutriculi with atony is bust studied in 
this.. group of cases. An important point to remember is that it may exist in 
ait extreme grade without symptoms. 

• * |p the other group is embraced a somewhat motley scries of cases, in which, 
with a pronounced nervous, or, as we call it now, neurasthenic basis, there are 
displacements of the viscera with symptoms. The patients arc usually young, 
more frequently women than men, and of spare habit. Tile condition may 
jpjlftw- an, flfnta_illnoaa with, wasting. They complain, as a rule, of dyspepsia, 
r throbbing in the abdomen; and dragging pains or weakness in the back, and 
inability to perform, the usual duties of life. ALJu^cqnmderable jiroportion 
of aH the cases of*neuras(henia present the local features of enteroptosis. 
When preparing "fqr^tjSE examination one notices usually an erythematous 
flushing of the skin; tiro scratch of the nail is followed instantly by a line of 
hypersemia, less ofteh of forked pallor. The pulsation of the abdominal 
aorta is readily seen.-' ' 

On examination df the ''Viscera one finds the following: The stomach is 
below the normal^™,in women who have laced it may be vertically 
placed. The^splafljpng of clapdtage is unusually distinct. After inflation 
with carbonic-acid gasj*)be outlines of the stomach are seen through the thin 
abdominal walls. In dfetreme cases there may be/great dilatation of the stom¬ 
ach, in consequence of obstruction of the pylorus by pressure of the displaced 
right kidney. 

SNephroptgsis, or displacement of the kidney, is one of the most constant 
phenomena in enteroptosis. It is well, perhaps, to distinguish between the 
kidney which .one can just touch on deep inspiration—palpable kidney, one 
■which is freely movable, and whisfc on deep inspiration descends so that one 
can put the fingers of the^mlpatrng hand above it and hold it down, hnd, 
thirdly, a floating kidney, which is entirely outside the costal arch, is easily 
grasped in the hand, readily moved to the middle lino, and low down toward 
the right iliac fossa. I t is held by s ome th at the designation floating kidney 
should be restricted to^ the cases in which there is a meso-nephroh, but this 
is excessively rare, while extreme grades of renal mobility are common. Some 
of the more serious sequences of movable kidney, namely, Dietl’s crises and 
intermittent hydronephrosis, will be considered with diseases of the kidney. 

^Displacement of the liver is very much less common. In thin women 
who have laced the organ is often tilted forward, so that a very large sur¬ 
face of the lobes comes in contact with the abdominal wall; it is a very com¬ 
mon mistake under these circumstances to think that the organ is enlarged. 


Dislocation of the liver itself will bo considered later. 

Mobility of. the spleen is sometimes very marked in enteroptosis. In mi 
extreme grade it may be found in almost any region of the abdomen. It is 
very frequently mistaken for a fibroid or ovarian tumor. A considerable pro¬ 
portion of the cases come first under the care of the gynecologist. 

•> There is usually much relaxation of the mesentery and of the peritoneal 
folds which support the intestines. The colon is displaced downward (QQto- 
tosis l. with consequent kinking at the flexures. The descent may be so low 
that the transverse colon is at the brim of the pelvis. It may indeed be fixed 
or bent in the form of a Y. It is frequently to be felt, as Gltoard states, 
8a a firm cord crossing the abdomen at or below the level of the navel. This 
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kinking may take place not only in the colon, but at the pylorus, where the 
duodenum passes into the jejunum, and where the ileum enters the caecum. 

The explanation of the phenomena accompanying enteroptosis is by no 
means easy. It has been suggested by (llunard and others that overfilling of 
the splanchnic vessels in consequence of displacements and kinking accounts 
for the feelings of exhaustion and general nervousness. .In a large proportion 
of the cases, however, no symptoms occur until aftfr an illness or some pro¬ 
tracted nervous strain. 

Treatment.—In a majority of all cases four indications arc presents To 
treat the existing neurasthenia, to relieve the nervous dyspepsia, to overcome 
the constipation, and to afford mechanical support to the organs. Three of 
these are considered under their appropriate sections* In cases in which the 
enteroptosis has followed loss in weight after an acutfe illness or worries and 
cares, an important indication is to fatten the pstfent. » 

A well-adapted abdominal bandage is one of the most important measures 
in enteroptosis. In many of the milder grades.#t alone suffices. I know of 
no single simple measure which affords relief to distrAsiug symptoms in so 
many cases as the abdominal bandage. It i^best made *01 linen, should fit 
snugly, and should be arranged with straps so ijjat it can not ride up over the 
hips. A special form must be used, as will be'ineniiohed later,; for movable 
kidney. Some of the more aggravated types of enteroptosis are combined 
with such features of neurasthenia that a rigid .JVeir Mitchell treatment is 
indicated. In a few very refractory cases surgical interference may be called 
for. Treves, in Allbutt’s System, records two cases, one in which laparotomy 
was resorted to as a medical measure with.,perfect results. In the other the 
liver was stitched in place, and complete recovery followed. 

And lastly, the physician must be careful in dealing with the subjects 
of enteroptosis not to lay too much stress on the disorder. It is well never 
to tell the patient that a kidney is movable; the symptoms may date from 
a knowledge of the existence of the condition. 


VH. MISCELLANEOUS AFFECTIONS. 

I. Mucous Colitis. 

Known by various names, such as membranous enteritis, tubular diarrhoea, 
mucous colic, and myxoneurosis inteslinalis, this remarkable disease has been 
recognized for several centuries. An exhaustive description of it is given by 
Woodward in vol. ii of the Medical and Surgical Reports of the Civil War. 
The passage of mucus in large quantities from the bowel is met with, first, 
in catarrh of the intestine, due to various causes. It is not uncommon in chil¬ 
dren, and may bo associated with disturbances of digestion and slight colic. 
Secondly, in iocal disease on irritation of the bowel/in cancer of the .colon 
and of the rectum. In tubo-ovarian disease much mucus and slime may be 
passed. Thirdly, true mucous colitis, a secretion neurosis of the large intes¬ 
tine met with particularly in nervous and hysf^pal patients. It is more com¬ 
mon in women than in men. There is an abno rma l secretion of a tenacious 
mucus, which may be slimy and gelatinous, like frog-spawn, or it is passed in 
strings or strips, more rarely as a continuous tubular membrane. I have 
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twice seen this membrane in situ, closely adherent to the mucosa, but capable 
of.Separation without any lesion of the surface. Microscopically the easts are 
mucoid, of a uniform granular ground substance through which there are rem¬ 
nants of cells, some of which have undergone a definite hyaline transformation. 
Triple,phosphate, cholesterin, and fatty crystals are present, and occasionally 
fine, sand-like concretions. I he epithelium of the mucosa sqems to be intact. 

Symptoms. In a hug? proportion of all the cases the subjects are nervous 
in greater or less degree. Some cases have bad hysterical outbreaks, and there 
may be hypochondriasis or melancholia. The patients are self-centred and 
often much womed about the mucous stools. Some of the cases are among 
the most distressing with which we have to deal, invalids of from ten to twenty 
years’ standing, neurast^niic to an extreme degree, with recurring attacks of 
pain and the passage ot large .quantities of mucus or even of intestinal casts. 

In many cases the attacks may come on in paroxysms, associated with 
colicky pains, or occasionally,grises of the greatest severity, so that appendicitis 
may be suspected. ]7j|iotioual disturbances, worry of all sorts, or an error 
in diet may briug'Waivhttack. Constipation is a special feature in many 
eases. Sometimes there are atfSeks of nervous diarrhoea. 

While the disease isylhstinate and distressing, it is rarely serious, though 
Hcrringham states that lie knew of three cases of mucous colitis in which 
death occurred suddenly, in all with great pain in the left side of the abdomen. 
The abdomen itself is rarely distended. There is often a very painful spot 
just between the navel and the left costal border, tender on pressure, and some¬ 
times the paroxysms of pain seem centred in this region. 

Diagnosis.—The diagnosis is rarely doubtful, hut it is important not to 
mistake the membranes for other substances; thus, the external cuticle of 
asparagus and undigested portions of meat or sausage-skins sometimes assume 
forms not unlike mucous casts, hut the microscopical examination will quickly 
differentiate them. Mucous colitis with severe pain may be mistaken for 
appendicitis. 

Treatment.—Drugs arc of little value. It is quite useless to give bismuth 
and so-called intestinal remedies. First the basic neurasthenic state is to he 
dealt with, and this may suffice for a cure. Secondly, daily irrigations of the 
colon through a long tube—one to two pints of warm alkaline fluid. At 
Flombieres, Harrogate, and other spas this treatment is most successfully 
carried out. Thirdly, the coarser sorts of food should be eaten which leave 
a large residue; and, lastly, should these measures fail, the question of open¬ 
ing the colon or irrigating through the appendix may be considered. 

II. Dilatation op the Colon. 

Hale White, in Allbutt’s System, recognizes four groups of eases. In the 
first the distention is entirely gaseous, and occurs not infrequently as a tran¬ 
sient condition. In many cases it has an important influence, inasmuch as 
it may he extreme, pushing up the diaphragm and seriously impairing the 
action of the heart and lungs. H. Fenwick has called attention to this as 
occasionally a cause of sudden heart-failure. 

In the._second group are the cases in which the distention of the colon is 
caused by solid substances, as faecal matter, occasionally by • foreign bodies 
introduced from without, and more rarely by gall-stones. 



. 532 


DISEASES OF THE DIGESTIVE SYSTEM. 


Whep, thirdly, the dilatation is due to an organic obstruction in. iron 
-of the dilated gut, the colon may reach a very large size. These cases ar> 
common enough in malignant tumors and sometimes in volvulus. Dilata 
tion of the sigmoid flexure occurs particularly when this portion of the bowe 
is congenitally very long. In such cases the bowel may be so distended tha 
it occupies the greater part of the abdomen, pushing up the liver and-the dia 
phragm. An acute condition is sometimes caused by a twist in the mesorcolon 
* Fourthly, there are the cases of so-called ideopathic dilatation of the colon 
which occurs most commonly in children. Virchow called it “giant growtl 
of the colon.” While, as a rule, there is no obstruction or narrowing, there maj 
be, as Treves has pointed out, stricture of the sigmoid flexure. In the idio¬ 
pathic chronic form the gut reaches an enormous size«feThe coats may bo hyper¬ 
trophied without evidence of any special organic change in the mucosa-. The 
most remarkable instance lias been reported by Jortnad. The patient, known 
as the “ balloon-man,” aged twenty-three years^t the time of his death, had 
had a distended abdomen from infancy. Post-mortem the colon was found 
as large as that of an ox, the circumference ranging'from 15 to 30 inches. 
The weight with the contents was 17 pounds}’ In' children the symptoms are 
very definite—constipation, as a rule, often protracted and leading to great 
distention, the coils of the bowels forming patterns. This may. be>followed by 
periods of diarrhoea. In several of my cases the child had never-had a natural 
movement. The abdomen is protuberant, particularly in the upper segment, 
soft, and on inspection?,peristalsis may be visible. The condition is, as a rule, 
incurable without surgical interference. In one of my cases good results fol¬ 
lowed the establishment of an artificial arms, but the most brilliant case is that 
reported by Treves, who excised the greater part of the colon, with recovery. 

III. Intestinal Sand. 

“Sable Intestinal.” —There are two groups of cases in which sand-like 
material is passed with the stools. The false, in which it is made up of the 
remains of vegetable food and fruits which have resisted digestion or which 
have become encrusted with earthy salts. True intestinal sand of animal 
origin, gritty fine particles, usually gray, or colorless, sometimes dark. It is 
formed in the bowel and is made up largely of lime salts. In mucous colitis 
this material may be passed at intervals for months. 

IV. Diverticulitis—Perisigmoiditis. 

In the lower part of the descending colon and in the sigmoid flexure 
diverticula occur, sometimes congenital, sometimes acquired, most commonly 
ill women and in association with constipation. Of 81 cases collected by Tell¬ 
ing, 53 were in males. They are prone to- ionn at the-site of the.appendices 
epiploic®. Intestinal .Obstruction, acute gangrene, perforation with the for¬ 
mation .of abscess, peritonitis, vcsico-coljc, .fistula, and me tasta tic suppuration 
are occasional complications, Ia_acutc-cases left-aided, appendicitis is diag¬ 
nosed, while in the chronic cases the mimicry of cancer is very close. The 
cases are more common than we have heretofore supposed. Res^ction -ef the 
affected, portion of the colon has been successfully performed. 
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V. Affections of the Mesentery. 

(1) Haemorrhage (hwmatoma) .—Instances in which the bleeding is confined 
toi the mesenteric tissues are rare; more commonly the condition is associated 
B ffim o rr liagic infiltration of the pancreas and with retroperitoneal hcenior- 
rhage. It occurs in rupture of aneurisms, either of the abdominal aorta or of 
the superior mesenteric artery, in malignant forms of the infectious fevers, as 
small-pox, and, lastly, in individuals in whom no predisposing conditions exist. 

\i) Affections of the Mesenteric Vessels.— (a) Aneurism (see under 
Arteries). 

(6) Embolism ani]> ~Tijhojihosts.— Infarction of the Bowel— When the 
mesenteric vessels are Mocked by emboli or thrombi the condition of infarc¬ 
tion follows in the territory .supplied, uliieli may pass on to gangrene or to 
perforation and peritonitis. Probably the occlusion of small vessels docs not 
produce any symptoms, and flic circulation may be re-established. If the supe¬ 
rior mesenteric artery* is blocked the result is fatal. Endocarditis, arterio¬ 
sclerosis, and 'aneurisui of the .aorta are the important factors in occlusion of 
the arteries. In the vein ft the thrombosis may be primary,-^following infective 
p rocesses jn ftp intestines, particularly about the appendix, or it occurs in 
cafibeCJtifi,^ta^p. f Secondary thrombosis is met with in cirrhosis of the liver, 
syphilis, and-pylephlebitis, or may result from the stasis caused by arterial 
emboli. Jackson, Porter, and Quunby have made an exhaustive study of 30 
Boston cases, and have collected 211 eases. They recognize two groups—acute 
and chronic. In the former (lie upset is sudden, with colic, nausea, vomiting, 
and a bloody diarrhoea, so that tlie picture is one of acute obstruction. The 
abdomen becomes distended and death occurs in collapse within a few days. 
In the chronic eases the onset is insidious, and there may he no symptoms 
referable to the abdomen. Of the 211 cases, G4 per cent were in men. The 
diagnosis is extremely difficult, and the acute cases are usually regarded as 
obstruction. Exploratory operation lias been made in 47 cases, 4 of which 
have recovered. In J. W. Elliot's successful case 48 inches of the bowel were 
resected. In the horse, infarction of the intestine is extremely common in con¬ 
nection with the verminous aneurisms of the mesenteric arteries, and is the 
usual cause of colic in this animal. 

(3) Diseases of the Mesenteric Veins. —Dilatation and sclerosis occur in 
cirrhosis of the liver. In instances of prolonged obstruction there may be 
large saccular dilatations with calcification of the intima, as in a case of oblit¬ 
eration of the vena portal described by me. Suppuration of the mesenteric 
veins is not rare, and occurs usually in connection with pylephlebitis. The 
mesentery may be much swollen and is like a bag of pus, and it is only on 
careful dissection that one sees that the pus is really within channels repre¬ 
senting extremely dilated mesenteric veins. Two of the three cases I have 
seen were in connection with local appendix abscess. 

(4) Disorders of the Chyle Vessels. —Varicose, cavernous, and cystic chy- 
1 angiomata are met with in the mucosa and submucosa of the small intestine, 
occasionally of the stomach. Extravasation of chyle into the mesenteric tissue 
is sometimes seen. Chylous cysts are found. I saw one the size of an egg at 
the root of the mesentery. Bramann records a case in a man aged sixty-three, 
in which a cyst of this kind the size of a child’s head was healed by operation. 
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There is an instance on record of a congenital malformation of the thoraci. 
duct, in which the receptaculum formed a flattened cyst which discharged inti 
the peritonaeum, and a chylous ascitic fluid was withdrawn on several occasions 
Homans, of Boston, reports an extraordinary case of a girl, who from the third 
to the thirteenth year had an enlarged abdomen. Laparotomy showed a-seriei 
of cysts containing clear fluid. They were supposed to be dilated lymph ves¬ 
sels connected with the intestines. 

(5) Cysts of the Mesentery. —Much attention has been directed of late 
years to the occurrence of mesenteric cysts, and the literature which is fully 
given by Dowd (Annals of Surgery, vol. xxxii) is already extensive. They 
may be either dermoid, hydatid, serous, sanguineous, or chylous. They 
occur at any portion of the mesentery, and range from a few inches in diam¬ 
eter to large masses occupying the entire abd^nen. They are frequently 
adherent to the neighboring organs, to the liver, spleen, uterus, and sigmoid 
flexure. « 

The symptoms usually are those of a progressively enlarging tumor_in the 
abdomen. Sometimes a mass develops rapidly, particularly in the haemor¬ 
rhagic forms, iColic and*constipation are present in somc cases. The general 
health, as a rule, is well maintained in spite of the progressive enlargement of 
the abdomen, which is most prominent in the umbilical region Mesenteric 
cysts may persist for many years, even ten or twenty. 

The diagnosis is extremely uncertain, and no single feature is in any way 
distinctive. Augagneur gives three important signs r the great mobility, the 
situation in the middle lino, and the zone of tympany in front of the tumor. 
Of these, the second is the only one which is at all constant, as when the 
tumors are large the mobility disappears, and at this stage the intestines, too, 
are pushed to one side. It is most frequently mistaken for ovarian tumor. 
Movable kidney, hydronephrosis, and cysts of the omentum have also been 
confused with it. In certain instances puncture may be made for diagnostic 
purposes, but it is better to advise laparotomy for the purpose of drainage, 
or, if possible, enucleation may be practised. 


H. DISEASES OP THE LIVER 

L JAUNDICE (Icterus). fa 

. Definition. —Jaundice or icterus is a condition characterized by coloration 

of the skin, mucous membranes, and fluids of the body by the bile-pigment. 

Like albuminuria, jaundice is a symptom and not a disease, and is met 
with in a variety of conditions. 

For a full consideration of the theories of jaundice the reader is referred 
to William Hunter’s article in Allbutt’s System of Medicine. The cases with 
icterus may be divided into three great groups. 

1. Obstructive Jaundice. 

The following classification of the causes of obstructive jaundice is given 
by Murchison: (1) Obstruction by foreign bodies within the dticts, as gall- 
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tell (4) by.ton, d«in g the .rita/jtj 

(5) by prepare on the duct from without, as by tumors of the liver S of 

° r ° raGntl "" ; h y Pressure of enlarged glands 
in the fissures of the liver, and, more rarely, of abdominal* aneurism focal 
accumulation, or the pregnant uterus. ’ 1,Ecal 

According to Kolleston, m these cases of extra-hepatic or obstructive iaun 
fnd the hd?? r \ lm i f® * b , iliary CapilIarie8 - U8Ui % low, becomes increased 
“pUkrii ^ ^ ^ lVmphatiCS ° f thu Hvcr and -t by the s 

To these causes somb add lowering of the blood pressure in the portal sys- 

v!Lk P ti nS1 ° n f lb ° aHlill,cr bil °- duds “ greater than in the blood¬ 
vessels. For this view, however, there is no positive evidence. In this class 

pay perhaps be placed the cases of jaundice from mental shock or depressed 

^ ”1 peristalsis^of the 

GtoiUl Symptoms of Obstrijctiyk Jaundich.—(1) Icterus, or tinlina 
of the sktn and conjunct^ The color ranges from a lemon-yellow in catar- 
T _ .^ jaunJ'cO to a deep olive-green or bronzed hue in permanent obstruction. 
In some instances the color of the skin is greenish black, the so-called “black 
jaundice. Except the central nervous system, the tissues are all stained 

(2) In the more chronic forms pruritus, is a most distressing symptom, 
here is a curious prcicteric itching, which Kiessman thinks is suggestive of 

cancer, but I have seen it most marked in gall-stone cases. Sweating is com- 
ippp and may be curiously localized to the abdomen or to the palms of the 
■A Wen, urticaria, and boils may occur. Xanthoma multiplex is rare, 
unty two cases have occurred under my observation. Usually in the Hat form, 
rarely nodular, they are most common in the eyelids and on the hands and 
feet. They may be very numerous over the whole body. Occasionally the 
tumors are found in the bile duct. After persisting for years they may dis¬ 
appear. In very chronic cases telangiectases develop in the skin, sometimes 
in arge numbers over the body and face, occasionally on the mucous mem¬ 
brane 0 f the tongue and lips, forming patches of a bright red color from 
1 to a cm. in breadth. 

(3) The secretions are colored with bile-pigment. The sweat tinges the 
hnen; the tears and saliva and milk are rarely stained. The expectoration 
la nj). often tinted unless there is inflammation, as when pneumonia coexists 
fh l? und i ce - The urine may contain the pigment before it is apparent in 
1 6 iu ° r con J UIlc ^ va - The color varies from light greenish yellow to a 

black-green. Gmelin’s test is made by allowing five or six drops of urige 
*n a similar amount of common nitric acid to flow together slowly on the 
aiKsce of a white plate. A play of colors is produced—various shades 
01 green, yellow, violet, and red. In cases of jaundice of long standing or 
hibe^t^ 1181 ^ Ullne U8ual, y contains albumin and always bile-stained 

1 u ^ ^^ bile passes into, the intestine. The stools therefore are of a pale 
reb or slatejgray color, and usually very fetid and pasty. The “ clay-color ” 

0 the stools is also in part due to the presence of undigested fat which, 
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according to Muller, may be increased from 7 to 10 per cent, which is normal, 
to 55 or 78.5 per cent. There may be constipation; in many instances, owing 
to decomposition, there is diarrhoea. 

(5) §lQW pul**- The heart’s action may fall to 40, 30, or even to 20 per 

minute. It is particularly noticeable in the cases of catarrhal and recent jaun¬ 
dice, and is not as a rule an unfavorable symptom. Tljia.bradycardia hasbeen 
ascribed to the inhibitory action of the bile salts on the cardiac ganglia. It 
occurs only in the early stages of jaundice. At this time bile acids pass into' 
the blood, but are produced in very small quantities when jaundice is estab¬ 
lished. The respirations may fall to 10 or even to 7 per minute. Xanthopsia, 
or yellow vislbn, may occur. ' 

(6) Haemorrhage. The tendency to bleeding in chronic icterus is a serious 
•feature in some cases. It has been shown that the blood-coagulation .time may 
be much retarded, and instead of from three minutes and a half to four min¬ 
utes and a half we have found it in some cases as late as eleven or twelve min¬ 
utes. This is a point which should be taken account of by surgeons, inasmuch 
as incontrollable haemorrhage is a well-recognized accident in operating upon 
patients with chronic obstructive jaundice. Purpura, large .subcutaneous 
extravasations, more rarely hemorrhages from the mucous membranes, occur 
in protracted jaundice, and in the more severe forms. 

(7) Cerebral symptoms. Irritability, great depression of spirits, or even 
melancholia may be present. In any case 6ft. persistent jaundice special nerv¬ 
ous phenomena may develop and rapidly "jtflbvp fatal—such as sudden coma, 
acute delirium, or convulsions. Usually the patient has a rapiiLpulse, slight 
fever, and a dry tongue, and he passes into the so-called “ typhoid state.” 
These features are not nearly so common in obstructive as in febrile jaundice, 
but they not infrequently terminate a chronic icterus in whatever way pro¬ 
duced. The group of symptoms has been termed cholcemia or, on the supposi¬ 
tion that cholesterin is the poison, cholesteroemia; but its true nature has not 
yet been determined. In some of the cases the symptoms may be due to 
uraemia. 


2. ToxiEMio and Hemolytic Jaundice. 

The term haematogenous jaundice was formerly applied to this group in 
contradistinction to the hepatogenous jaundice, associated with manifest ob¬ 
structive changes in the bile-passages. The toxic jaundice cases are essentially 
obstructive in origin, and it is doubtful whether there are any true non-obstruc¬ 
tive cases. The manner in whicH the jaundice is produced in these cases has 
been experimentally worked out by Stadelmann and Afanassiew. The obstruc¬ 
tion is due to the extreme viscidity of the bile associated-with a-mddangio- 
colitis. The sequence of events is as follows: Destruction of blood by hajmoly- 
siif; liberation of haemoglobin with increased formation and excretion of bile 
pigments (polychromia); increased viscidity of the bile, which, at the low pres¬ 
sure at which the bile is excreted; causes a temporary obstruction, with reab¬ 
sorption of the bile and jaundice; finally, as the drug exhausts itself, the bile 
loses its viscid character, the flow is re-established, and the jaundice disappears. 
Stadelmann found that a similar explanation •applies to other varieties of jaun¬ 
dice associated with increased blood destruction. To show that the blood and 
liver both play a part in the production of the jaundice, Afanassiew has sug- 
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gested the name “ hicmohcpatogcnous" jaundice. Rolleston refers to them 
as cases of “ intrahepatic ” jaundice. Hunter groups the causes as follows: 
1. Jaundi£iL.produced by the action of poisons, such as toluylendiamin, plios- 
ptjprus. arsenic, snake-venom. 2. Jaundice met with in various specific fevers 
jMld. conditions, such as yellow fever, malaria (remittent and intermittent), 
preemia, relapsing fever, typhus, enteric fever, scarlatina. 3. Jaundice met 
With in various conditions of unknown hut more or less ‘obscure infective 
Mature, and variously designated as epidemic, infectious, febrile, malignant 
jaundice, icterus gravis, dlgibB disease, acute yellow atrophy. 

,j, The symptoms are not nearly so striking as iu the obstructive variety. 
la bile is present in the stools. The skin has in many cases only a light 
leman.tint. The urine may contain no bile-piginent, but the urinary pig¬ 
ments are considerably'increased. In the severer forms, as in acute yellow 
atrophy, the color may be more intense, but in malaria and pernicious anaemia 
the tint is usually light. The constitutional disturbance may be very pro¬ 
found, with high fever, delirium, convulsions, suppression of urine, black 
vomit, and cutaneous haemorrhages. In certain cases of haemolytic jaundice 
the fragility of the red corpuscles is greatly increased and they may be smaller 
than normal (Widal, Cliauffard) and show granular degeneration. This is 
particularly the case in the group of congenital icterus with enlarged spleen. 


‘ 3. HeI&ditaky Ictebds. 

A family form of icterus has long been known. We must recognize, indeed, 
several groups. Ejist, icterus neonatorum, the remarkable instance described 
by Qlaister (Lancet, March, 1879), in which a woman had eight children, six 
of whom died of jaundice shortly after birth; one of the cases hadls tenn ai t Lof 
the^gjjjgyjjjJjjct, which, as John Thomson has shown, is, with a ngiocliolitis , 
a common lesion in this affection. Still more remarkable is it that the mother 
of the woman had twelve children, all of whom were icteric after birth, but 
the jaundice gradually disappeared. A brother of the woman had several chil¬ 
dren who also were jaundiced at birth. Glaister states that all of the children 
of Morgagni, fifteen in number, had icterus neonatorum. Secondly, the con¬ 
genital acholuric icterus. Minkowski reported eight cases in three genera¬ 
tions. The jaundice is slight, the stools are not clay colored, the urine has no 
bile pigment but contains urobilin, the general health is little if at all dis¬ 
turbed. Splenic enlargement is a marked feature. Many cases have now been 
reported of this Minkowski type, nearly all in family groups, but Clmuffard 
has met with a case without hereditary basis and I have seen at least one case 
of the kind. In the only autopsy so far reported no special changes were 
found in the liver or bile passages. Thirdly, a group of cases with enlarge¬ 
ment of the spleen and liver anil marked constitutional disturbances, dwariiflg 
°f stature, infantilism, slight jaundice, cases which have been described as 
Hanot’s cirrhosis, have occurred in two or tlfree members of a family, and tne 
lice has dated from early childhood. , , w 

connection with the variou s fevers, malaria, yellow icYfir, an 
i jaundice has been described. Two special affections may here receive 
iration, the icterus of the new-born and acute yellow atrophy. 
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U. ICTERUS NEONATORUM. 

New-born infanta are liable (o jaundice, which in some instances rapidly 
proves fatal, Ajoild and a severe form may be recognized. 
ft The m ild or physiological icterus of the new-bom is.a common disease 
in foundling hospitals, and is not very infrequent in private practice. In 900 
consecutive births at the Sloane Maternity, icterus was noted in 300 cases 
(Holt). , The discoloration appears early, usually on the first or second-day, 
and is of moderate intensity. The urine may be bile-stained and thejfasCgs 
colorless. The nutrition of the child is not usually disturbed, and in the 
majority of cases the jaundice disappears within two weeks. This form is 
never fatal. The cause of this jaundice is not at all clear. Some have attrib¬ 
uted it to. stasis in the smaller bile-ducts, which aretcompressed by -the dis¬ 
tended radicals of the portal vein. Others hold that the jaundice is due to 
thqjdegtruction of a large number of red blood-corpuscles during the first 
few days after birth. 

• The severe form of icterus in the new-born may depend upon (n) con¬ 
genital absence of the common or hepatic duet, of which there are several 
instances on record; (6) congenital syphilitic'hepatitis; and (c) septifi_poi- 
soning, associated with phlebitis of the umbilical vein. This is a severe and 
fatal form, in which also haemorrhage from the cord may occur. 

Curiously enough, in contradistinction to other forms, the.brain and cord 
may be stained yellow in icterus neonatorum, sometimes diffusely, more rarely 
in definite foci corresponding to the ganglion cells which have become deeply 
stained (Schmorl). 

m. ACUTE YELLOW ATROPHY. 

(Malignant Jaundice; Icterus Gravis.) 

Definition. —Jaundice associated with marked cerebral symptoms and char¬ 
acterized anatomically by extensive necrosis of the liver-cells with reduction 
in volume of the organ. 

Etiology. —This is a rare disease. The first authentic description of a 
case was by Ballonius, who died in 1616. Bright in 1836 described the con¬ 
dition, and gave a good colored drawing of the liver. Of 18,000 medical 
patients admitted to the Johns Hopkins Hospital in nearly sixteen years 
there were only 2 cases, one white and one colored. Hunter has collected only 
60 cases between 1880 and 1894 (inclusive), which brings up the total number 
of recorded cases to about 250. On the other hand, a physician may see sev¬ 
eral cases within a few years, or even within a few months, as happened to 
Reiss, who saw five cases within three months at the Charity, in Berlin. The 
disease seems to be rare in the United States.; It is more common in women 
than.in men. Of the 100 cases collected by Legg, 69 were in females; and of 
Thierfelder’s 143 cases, 88 werefin women. There iaja remarkable associa¬ 
tion between the disease and pregnancy, which was present in 26 of the 69 
women in Legg’s statistics, and in 33 of the 88 women in Thierfelder’s collec¬ 
tion. This fact probably explains its prevalence in women. It is most com- 
monj>etween the ages of twenty and thirty, but has been met mth-a&jjgrly as 
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the*fourfch4ay-«id tha tenth month. Rollcston has collected 22 cases occurring 
. in the first decade. It has followed fright or profound mental emotion. In 
'hypertrophic cirrhosis the symptoms of a profound icterus gravis may develop, 
with all the clinical features of acute yellow atrophy, including the presence 
of leucin and tyrosin in the urine, and convulsions. Though the symptoms 
produced by phosphorus .poisoning closely simulate those of acute yellow 
atCQphy, the two conditions are not identical. Acute yellow atrophy occa¬ 
s ionally occurs in syphilis. This happens oftener in women than in men. 
The disease has followed a (tanking bout. Various organisms, most fre¬ 
quently the colon bacillus, have been found in the liver, but possess no causal 
relationship to the disease. 

Horbid Anatomy.—The liver is greatly reduced in size, looks thin and 
(flattened, and sometimes does not reach more than one-lndf or even one-third 
of its normal weight. It is flabby and the capsule is wrinkled. Externally 
the organ has a greenish-yellow color. On section the color may he yellowish- 
brown, yellowish-red, or mottled, and the outlines of the lobules are indistinct. 
The yellow and dark-red portions represent different stages of the same 
process—the yellow an earlier, the red a more advanced stage. The organ 
may cut. with considerable firmness. Microscopically tlio liver-cells arh seeir 
in all stages of necrosis, and. in spots appear to have undergone complete 
destruction^ leaving a fatty, granular debris with pigment grains and crystuls 
of leucin and tyrosin. Ilnmiorrhages occur between the liver-cells. There is 
a cholangitis of the smaller bile-ducts. Marchand, MacOallum, and others have 
described regenerative changes in the cases which do not run an acute course. 
Regeneration occurs in two ways: (1) From hyperplasia of pre-existing 
liver-cells. Mitotic figures may be seen and the regeneration of the liver- 
cells leads to the production of hyperplastic or “ (edematous ” nodules in the 
liver, which project above the surface of the surrounding pnrls. (2) From 
hyperplasia of the interlobular bile-duets by means of which cells approaching 
liier=cell@.are produced. The bile-ducts and gall-bladder are empty. Hunter 
concludes that it is a toxamiie catarrh of the finer bile-duets, similar to that 
which is found after poisoning by toluylendiainin or phosphorus. 

The other organs show extensive bile-staining, and there are numerous 
haemorrhages. The kidneys may show marked granular degeneration of the 
epithelium, and usually there is fatty degeneration of the heart. In a major¬ 
ity of the cases the spleen is enlarged. 

Symptoms.—In the initial stage there is a gastro-duodenal catarrh, and 
at first the jaundice is thought to be of a simple nature. In some instances 
this lasts only a few days, in others two or three weeks. Then severe symp¬ 
toms set in-Tieadache, delirium, trembling of the muscles, and, in some 
instances, convulsions. Vomiting is a con'stant symptom, and blood may be 
brought up. Haemorrhages occur into the skin or from the mucous surfaces; 
in pregnant women abortion may occur. With the development of ihe head 
symptoms the jaundice usually increases. Coma sets in and gradually deepens 
until death. The body temperature is variable; in a majority of the cases the 
disease runs an afebrile course, though sometimes just before death there is 
an elevation. Tn some instances, however, there has been marked pyrexia. 
The pulse is usually rapid, the tongue coated and dry, and the. patient is in 
a “typhoid state.” Therejmay'be an entire obliteration of the liver dulness. 
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This is due to the flabby organ tailing away from the abdominal walls and 
allowing the intestinal coils to take its place. 

7 The urine is bile-stained and often contains tnbe-casts. Frequently albu¬ 
minuria and occasionally albumosuria occur. Urea is markedly diminished. 
There is a corresponding increase in the percentage of nitrogen present as 
ammonia. Herter finds it may be increased from the normal 2 to 5 per cent 
up to 17 per cent. The diminution in urea is probably partly due to the liver- 
cells failing to manufacture urea from ammonia, but it may also be in part 
due to organic acids seizing on the ammonia, and thus preventing the forma¬ 
tion of urea out of the basic ammonia., Leucin and tyrosin are not constantly 
pregent; of 23 cases collected by Hunter, in 9 neither was found; in 10 both 
were present; in 3 tyrosin only; in 1 leucin only. The leucin occurs as rounded 
disks, the tyrosin in needle-shaped crystals, arranged either in bundles or in 
groups. The tyrosin may sometimes be seen in the urine sediment, but it is 
best first to evaporate a few drops of urine on a cover-glass. The present view 
is that the leucin and tyrosin are derived from the liver-cells themselves as a 
result of their extensive destruction. Tn the majority of cases no bile enters 
' the intestines, and the stools are clay-colored. The disease is almost invariably 
’fatal. In a few instances recovery lias been noted. ] saw in Leube’s clinic, 
at.Wurzburg, a case which was convalescent. In 1897 Logg gave a list of 28 
cases of reputed recoveries. 

Diagnosis.—^Jaundice with vomiting, diminution of the liver volume, de¬ 
lirium, and; the presence of leucin and tyrosin in the urine, form a character¬ 
istic and unmistakable group of symptoms. Leucin and tyrosin are not, 
however, distinctive. They may be present in cases of afebrile jaundice with 
slight enlargement of the liver. 

It is not to be forgotten that any severe jaundice may be associated with 
intense cerebral symptoms. / The clinical features in certain cases of hyper¬ 
trophic cirrhosis are almost identical, but the enlargement of the liver, the 
more constant occurrence of fever, and the absence of leucin and tyrosin are 
distinguishing signs. 2 Phosphorus poisoning may closely simulate acute yellow 
atrophy, particularly in the haemorrhages, jaundice, and the d'iipi nntion in the 
liver.yfilume, but the gastric symptoms are usually more marked, and'Jgoicin 
and tyrosin are stated not to occur in the urine. 

Treatment.—No known remedies have any influence on the course of the 
disease. Theoretically, efforts should be made to eliminate the toxins before 
they produce their degenerative effects by free purgation.-and the use-of-sub- 
cutaneo us and intravenous saline injections. Gas trio sedatives may be used 
to al lay the distress ing vomiting. 

IV. AFFECTIONS OF THE BLOOD-VESSELS OF THE 

LIVER. 

( 1 ) Anemia. —On the post-mortem table, when the liver looks aw&nic, 
an ia the fatty or amyloid-organ, the blood-vessels, which during life were prob¬ 
ably well filled, can be readily injected. There are no symptoms indicative of 
this condition. 

(2) Hyperemia. —This occurs in two forms, (a) Actiyk irr p mstu xA. 
After eaoh meal the rapid absorption by the 'portal vessels induces transient 
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mngftatinn at tha organ, which, however, is entirely physiological; but it is 
quite possible thatm persons who persistently eat and drink too much this 
active hyperemia may lead to functional disturbance or^in the case of drink- 
iflg too freely nf alcohol/-to organic change.* In the. acute fevers an acute 
hyperemia may be present. 

•• The sympt oms of active hyperemia are indefinite. Pbssibly the .sense 
of djffj css or fulness jn the right hypochondrium, so often mentioned by 
dyspeptics and by those who eat and drink freely, may be due to this cause. 
'$here are probably diurnal variations in the volume of the liver. In eir- 
’’ rhosis with enlargement the rapid reduction in volume after a copious ha*m- 
orrhage indicates the important part which hyperemia plays even in organic 
troubles. It is stated that/suppression of the menses or ^suppression, of a 
htemorrhoidal flow is followed by hyperemia of the liver. Andrew II. Smith 
has described a case of periodical enlargement of the liver. 

(6) P AffiivE .C ounnsTioy.—This is much more common and results from 
an increase of pressure in the efferent vessels or sub-lobular branches of the 
hepatic veins. Every condition leading to venous stasis in the right heart 
at once...affeeta these veins. 

•j. Tip akroTiin valvnlnr disease,^in emphysema,^cirrhosis of the lung, and in 
sintrathoracic tumors mechanical congestion occurs and finally leads to very 
definite changes/. The liver is enlarged,.firm, and of af-deep-red color; the 
hepatic vessels are greatly engorged, particularly the central vein in each lob-, 
ule and its adjacent capillaries. On section the organ presents a peculiar 
mottled appearance, owing to the deeply.congested hepatic and the amendej 
portal terr itories; hence the term nutmeg which has been given to this condi-1 
tire. Gradually the distention of the central capillaries reaches such a grade 
tha! atrophy of the intervening liver-cells is induced. Brown pigment is 
deposited about the centre of the lobules and the connective tissue is greatly 
increased. In this cyanotic induration or cardiac liver the organ is large in 
the early stage, but later it may become contracted. Occasionally in this form 
the connective tissue is increased about the lobules as well, but the process 
usually extends from the sub-lobular and central veins. 

The symptoms of this form are not always to be separated from those 
Of the associated conditions. Gastro-intestinal catarrh is usually present and 
hsematemesis may occur. The portal obstruction in advanced cases leads to 
ascites, which may precede the development of general dropsy. There is often 
slight jaundice, the stools may be clay-colored, and the urine contains bile- 
pigment. 

On examination the organ is found to be increased in size. It may be a 
full hand’s breadth below the costal margin and tender on pressure. It is in 
this condition particularly that we meet with pulsation of the liver. We must 
distinguish the communicated throbbing of the heart, which is very common, 
from the heaving, diffuse impulse due to regurgitation into the hepatic veins,^ 
in which, when one hanf is upon the ensiform cartilage and the other upon’ 
the right side at the margin of the ribs, the whole liver can be felt to dilate 
with each impulse. 

The indications for treatm ent in passive hyperemia are to restore the 
balance of the circulation and to unload the engorged portal vessels. In casCsv 
of intense hyperemia 18 or 20 ounces of blood may be directly, aspirated from 
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the liver, as advised by George Harley and practised by many_ Anglo-Indian 
physicians. Good results sometimes follow this li£pto>phM)Qioi]iy. The 
prompt relief and marked reduction in the volume of the organ which follow 
an attack of hsematemesis or bleeding from piles suggests this practice. Salts 
administered by Matthew Hay’s method deplete the portal system freely and 
thoroughly. As e rule, the treatment must be that of the condition with winch 
it is associated. 

(3) Diseases of the Portal Vein.— (a) TiiafliUJOSis ; ApHESOT Pyle¬ 
phlebitis.— Coagulation of blood in the portal vein is* uifiLwitllJmcirrhosis, 

i in syph ilis of the liver, invasion of. the vein by.cancer; pro] iterative perito¬ 
nitis involving the gastro-hepatic omentum,^perforation of the vein by gall¬ 
stones, and occasionally follow^ sclerosis of the walls of the portal vein or 
"of its branches (Borrmann). In rare instances a complete collateral circula¬ 
tion is established, the thrombus undergoes the usual changes, and ultimately 
the vein is represented by a fibrous cord, a condition which has been called 
pylephlebitis adhesiva. In a case of this kind which I dissected the portal veiif 
was represented hy a narrow fibrous cord; the collateral circulation, which must 
have been completely established for years, ultimately failed, ase.itfia. and 
hsematemesis supervene® and rapidly proved fatal. The-diagnosis of obstruc¬ 
tion of the portal vein can rarely be made. A suggestive symptom, howetfer, 
is a sudden onset of the most intense' engorgement of the branches of tho 
portal system, leading to hsematemesis, melsena, ascites, and swelling of the 
spleen. 

Infarct s are not common in the liver and may be either anamic or haanor- 
rhagic. They are met with in obstruction of the portal vessels, or of the portal 
and hepatic veins at the same time, occasionally in disease of the hepatic artery. 

(6) Suppurative pylephlebitis will he considered in the section on 
abscess. _ * 

(4) Affections of the hepatic vein are extremely rare. Dilatation occurs 
in. cases of chronic enlargement of the right heart, from whatever cause pro¬ 
duced. Emboli occasionally pass from the right auricle into the hepatic veins. 
A rare and unusual event is stenosis of the orifices of the hepatic veins, which 
I met in a case of fibroid obliteration of the inferior vena cava and which was 
associated with a greatly enlarged and indurated liver. 

(5) Hepatic Artery.—Enlargement of this vessel is seen in-cases of cir¬ 
rhosis of the liver. It may be the seat of extensive sclerosis. Anonrism of 
the hepatic artery is rare, but instances are on record, and will be referred 
to in the section on arteries. 

V. DISEASES OF THE BILE-PASSAGES AND 
GALL-BLADDER. 

I. Aoutb Catahhh op the Bile-duots (Catarrhal Jaundice). 

Definition. —Jaundice due to swelling and obstruction of the terminal por¬ 
tion of the common duct. 

Etiology. —General catarrhal inflammation of the bile-ducts is usually.asso¬ 
ciated with gall-stones. The catarrhal process now under consideration is 
probably always an extension of a gastro-duodenal catarrh, and the process is 
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most intense in tli o par s intestinal in of the duct, which projects into the duo¬ 
denu m, The mucous membrane is swollen, and a plug of inspissated mucus 
fillaJho-diverticulum of Vater, and the narrower portion just at the orifice, 
completely obstructing the outflow of bile. It is not known how wide-spread 
this catarrh is in the bile-passages, and whether it really passes up the ducts. 
It would, of course, be possible to have a catarrh of the finer’duets within the 
liver, which some French writers think may initiate the attack, but the evi¬ 
dence for this is not strong, and it seems more likely that the terminal ]>or- 
tion of the duet is always first involved. In the only instance which I have 
had an opportunity to examine post mortem the orifice was plugged with in¬ 
spissated mucus, the common and hepatic duets were slightly distended and 
contained a bile-tinged, not a clear, mucus, and there wore no observable 
changes in the mucosa of the ducts. 

This catarrhal or simple jaundice results from the following causes: 
(X) Duodenal catarrh, in whatever way produced, most commonly following 
an. attack.of indigestion. It. is most frequently met w’ith in young persons, 
but may occur at any age, and may follow not only errors in diet, 1ml also 
cold , exposure, and malaria, ns well as the conditions associated with portal 
obstruction, chronic heart-disease, and Bright’s disease. (8) Kmotioilal dis¬ 
turbances may bo followed by jaundice, which is believed to be due to catar¬ 
rhal swelling. Cases of Ibis kind are rare and the anatomical condition is 
unknown. (3) Simple or catarrhal jaundice may occur in epidemic form. ' 
(4) Catarrhal jaundice is occasionally seen in the infectious fevers, such as 
pneffmonia, and typhoid fe\er. The nature of acute catarrhal jaundice is 
still unknown. It may possibly lie an acute infection. .In favor of this 
view {ire the occurrence in epidemic form and the presenec of slight fever. 
The spleen, however, is not often enlarged. In only 4 out of 23 cases was it 
palpable. 

Symptoms.—There may be neither pain nor distress, and the patient’s 
friends may first noticc’the yellow tint, or the patient himself may observe it 
in the looking-glass. In other instances there are dyspeptic symptoms and 
unea&y.sensations in the hepatic region or pains in the back and limbs. In the 
epidemicthe onset may be more severe, with headache, chill, and vom¬ 
iting. Fever is rarely present, though the temperature may roach 101°, some¬ 
times 102°. All the signs of obstructive jaundice already mentioned are pres¬ 
ent, the stools are clay-colored, and the urine contains bile-piginent. The skin 
, has a bright-yellow tint; the greenish, bronzed color is never seen in the simple 
form. I have once seen spider angiomata on the face in catarrhal jaundice. 
They disappeared in a few months. The pulse may bo normal, but occasion¬ 
ally it is remarkably slow, and may fall to 40 or 30 beats in the minute, and 
the respirations to as low as 8 per minute. Sleepiness, too, may bo present. 
TheJ.iver.may be normal in size, but is usually slightly enlarged, and the edgo 
can be felt below the costal margin. Occasionally the enlargement is moro 
marked. As a rule the gall-bladder can not be felt. The spleen may be in¬ 
creased in size. The duration of the disease is from four to eight weeks. 
There are mild cases in which tjjja jaundice disappears within two weeks; on 
the other hand, it may peraiitffor three months or even longer. The stools 
should be carefully watched, for they give the first intimation of removal of 
the obstruction. 
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Diagnosis.—The diagnosis is rarely difficult. The pnsot jn young, com¬ 
paratively health y persons, thojnoderate grade of icterus, the absence of-ema¬ 
ciation or of evidences of cirrhosis or cancer, usually make the diagnosis easy. 
Cases which persist for two or three months cause uneasiness, as the suspicion 
is aroused that it may be more than simple catarrh. The absence of pain, tgy| 
negative character of the physical examination) and the maintenance of ifeft 
general nutrition are the points in favor of simple jaundice. There are 
instances in which time alone can determine the true nature of the case. The 
possibility of Weil’s disease must be borne in mind in anomalous types. 

Treatment.—As a rule the patient earn keep on his feet from the outset. 
Measures should be useikto allay the gastric catarrh, if it is present. A dosCt 
3 of calom el may be given, and the bowels kept open subsequently by~salines. 
The patient should not be violently purged, i Bismuth and bicarbonate of soda 
may be given, and the patient should drink freely of the alkaline mineral 
waters, of which Vichy is the best, ‘'irrigation of the largo bowel with cold 
water may be practised. The cold is supposed to excite peristalsis of the gall¬ 
bladder and ducts, and thus aid in the expulsion of the mucus. 

II. Chbonio Catarrtial Angiocholitis. 

This may possibly occur also as a sequel of the acute catarrh. I have never 
met with an instance, however, in which a chronic, persistent jaundice could 
be attributed to this cause. A chronic catarrh always accompanies obstruc¬ 
tion in the common duct, whether by gall-stones, malignant disease, stricture, 
or external pressure. There are two groups of eases: 

(1) With' Complete 038180011011 of the Common Duct. —In this form 
the bile-passages are greatly dilated, the common duct may reach the size of 
thfijiuimh or larger, there is usually dilatation of the gall-bladder and of the 
ducts within the liver. The contents of the ducts and of the gall-bladder are 
a dear, colorless mucus. The mucosa may be everywhere smooth and-not 
ft ynllnn The clear mucus is usually sterile. The patients are the subjects 
of chronic jaundice, usually without fever. 

(2) With Incomplete Obstruction of the Duct. —There is pressure 
on the duct or there are gall-stones, Bingle or multiple, in the common duct or 
in the diverticulum of Vater. The bile-passages are not so much dilated, and 
the contents are-a bile-stained, turbid mucus. The gall-bladder is rarely much 
dilated. In a majority of all cases stones are found in it. 

The symptoms of this type of catarrhal angiocholitis are sometimes very 
distinctive. ' With it is associated most frequently thefso-ealled -hepatic inter¬ 
mittent fever,-recurring attacks of chills^, fever, ancty^weats. We need still 
further information about the bacteriology of these cases. In all probability 
the febrile attacks are due distinctly to infection. I can not too strongly em¬ 
phasize the point that the recurring attacks of intermittent fever do not neces¬ 
sarily mean suppurative angiocholitis. The question will be referred to again 
under gall-stones. 

III. Suppurative and Ulcerative Angiooholiots. 

The condition is a diffuse, pmulent-angiocholitis involving the larger and 
smaller ducts. In a large proportion of all cases there is associated suppura¬ 
tive disease of the gall-bladder. 
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Etiology. —It is the most serious of the, se qu e l s . o f-gall-atones. Occa- 
,wvtlally a diffuse suppurative angiocholitis ^follows the acute infectious chole- 
this, however, is rare, since fortunately in the latter condition the 
duct is usually occluded. l Cancer of the duct^-foreign bodies, such as 
bricoids or fioh bon es, are occasional causes.*. There may be extension from 
s uppurati va, pylephlebitis. In rare instances suppurative cholangitis occurs 
ih the acute infections,jas pneum onia andtjnfluenza. 

The com mon duct is greatly dilated and may reach the size of the index 
finder or "The thumb; the walls are thickened, and there may bn fistulous com- 
JfiMMcations with the stomach, colon, or duodenum. The hepatic duds and 
"war extensions in the liver are dilated and contain pus mixed with bile. On 
Section of the liver small abscesses are seen, which correspond to the dilated 
suppurating ducts. The gall-bladder is usually distended, full of pus, and 
with adhesions to the neighboring parts, or it may have perforated. 

Symptoms. —The symptoms of suppurative cholangitis are usually very 
severe, i A previous history of gall-stones,dhc development of a septic fever, tho 
swelling andttenderness of the liver, the'enlargement of the gall-bladder, and 
thee-loucocytosis arc suggestive features. Jaundice is always present, but is 
»variable. In some cases it is very intense, in others it is slight. There may 
be very little pain. There is;progressive emaciation and,loss of strength. In 
a recent casc graro titis developed on the left side, which subsided without sup¬ 
puration. 

IHceration, stricture, perforation, and fistula; of the bile-passages will be 
considered with gall-stones. 


IY. Acute Infectious Cholecystitis. 

Etiology. —Acute inflammation of the gall-bladder is usually due to bac¬ 
terial invasion, with or without the presence of gall-stones. Three varieties or 
grades may be recognized: The catarrhal, the suppurative, and tho phlegmo¬ 
nous. The condition is very serious, difficult to diagnose, often fatal, and may 
require for its relief prompt surgical intervention. The cases associated with 
gall-stones have of course long been recognized, but we now know that an 
acute infection of the gall-bladder leading to suppuration, gangrene, or per¬ 
foration is by no means infrequent. 

Acute non-calculous cholecystitis is a result of bacterial invasion. The 
colon bacillus, the typhoid bacillus, the pneumococcus and staphylococci and 
streptococci have been the organisms most often found. The frequency of 
gall-bladder infection in the fevers is a point already referred to, particularly 
in typhoid fever. 

Condition of the Gall-bladder. —The organ is usually distended and the 
walls tense. Adhesions may have formed with the colon or the omentum. In 
other instances perforation has taken place and there is a localized abscess, 
or in the more fulminant forms general peritonitis. The contents of the 
organ are usually dark in color, muco-purulent, purulent, or hmmorrhagic. 
In the cases with acute phlegmonous inflammation there may be a very foul 
odor. As Richardson remarks, the cystic duct is often found closed even when 
no stone is impacted. It should be borne in mind that in the acutely dis¬ 
tended gall-bladder the elongation and enlargement may take place chiefly 
upward and inward, toward the foramen of Winslow. 
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Symptoms.-+Severe par oxysm al pain is, as a rule, the first indication, most 
commonly in the right side of the abdomen in the region of the liver. It 
may be in the epigastrium or low down in the region of the appendix. 
“Nausea, vomiting, rise,of.pulse and temperature, prostration, sjjjsteotipsjtf 
the abdomen, rigidity, general tenderness becoming localized ” usually fojtow 
(Richardson). *In this form, without gall-stones, jaundice is not often jjjep- 
ent. The local tenderness is extreme, but it may be deceptive in its situaoffifc 
Associated probably with the adhesion and inflammatory processes between 
the gall-bladder and the bowel arc the intestinal symptoms, and there may be 
complete stoppage of gas and feces; indeed, the operation for acute obstruc¬ 
tion has been performed in several cases. The distended gall-bladder may 
sometimes bo felt. As sequels there may be serious distention or empyema. 

Diagnosis.—Tlio diagnosis is by no means easy. The symptoms may not 
indicate the section of the abdomen involved. In two of our cases and in three 
of Richardson’s appendicitis was diagnosed; in two of his cases acute intes¬ 
tinal obstruction was suspected. This was the diagnosis in a case of acute 
phlegmonous cholecystitis which I reported in 1881. The history of the eases 
is often a valuable guide. Occurring during the convalescence from typhoid 
fever, after pneumonia, or in a patient with previous cholecystitis, such a 
group of symptoms as mentioned would be highly suggestive. The differen¬ 
tiation of the variety of the cholecystitis can not be made. In the acute sup¬ 
purative and phlegmonous forms the symptoms are usually more severe, per¬ 
foration is very apt to occur, with local or general peritonitis, and qpless 
operative measures are undertaken death ensues. 

There is an acute cholecystitis, probably an infective form, in which the 
patient has recurring attacks of pain in the region of the gall-bladder. The 
diagnosis of gall-stones is made, but an operation Bhows simply an enlarged 
gall-bladder filled with mucus and bile, and the mucous membrane perhaps 
swollen and inflamed. In some of these cases gall-stones may have been pres¬ 
ent and have passed before the operation. 

V. Canoeb op the Bile-passages. 

Females suffer in the proportion of 3 to 1 (Musser), or 4 to 1 (Ames). 
In cases of primary cancer of the bile-duct, on the other hand, men and women 
appear to be about equally affected. In Musser’s series 65 per cent of the 
cases occurred between the ages of forty and seventy. The association of 
malignant disease of the gall-bladder with gall-stones has long been recog¬ 
nized. The fact is well put by Kelynack as follows: “ While gall-stones are 
found in from 6 to 12 per cent of all general cases (that is, coming to autopsy), 
they occur in association witli cancer of the gall-bladder in from 90 to 100 
per qent” In Futterer’s series calculi were present in 70 per cent. 

The exact nature of the association is not very clear, but it is usually re¬ 
garded as an effect of the chronic irritation. On the other hand, it is urged 
that the presence o| the malignant disease may itself favor the production of 
gall-stones. Histologic ally. “ carcino ma of the gall-bladder varies much, both 
in the form of the cells and in (heir structural arrangement; it may be either 
columnar or spheroidal-celled ” (Rolleston). The fundus is usually first 
*• involved in the gall-bladder, and in the ducts the ductus communis choledochus. 
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When the disease involves the gall-bladder, a tumor can lie de ieetetl e y- 
tendinfrjtitfnTjftlly -dffwtnwartL.and inward-toward fhe na ygl, variable in slie, 
occasionally very large, due either to great distention of the gall-bladder or 
to involvement of contiguous parts. It is usually very firm and hard. 

Among the important symptoms are jaundice, which was present in 69 
per cent of Musset’s cases p ain, often of great severity and pa roxys mal in 
character. ,. The pain andit endernc ss on pressure persist in the intervals be- 
t#oen the paroxysmal attacks. Tn one of my three eases, which Ames reported, 
there was a very -profound anmmia, but^m absence of jaundice throughout.. 
,SGallstones were present in two of the eases, and a history of gall-stone attacks 
was obtaingd from the third. When the liver becomes involved the picture is 
•that of carcinoma of the organ. 

Primary malignant disease in the bile-ducts is less common, and rarely 
forms tumors that can be felt externally. The tumor is usually in the com¬ 
mon duct, 57 of 80 cases collected by Holleston. Kolynack gives very fully 
a nhmber of important points in the differential diagnosis between tumors 
in the duct and tumors in the gall-bladder. There is usually an early, intense, 
and persistent jaundice. The dilated gall-bladder may rupture. At best the 
diagnosis is very doubtful, unless cleared up by an exploratory operation. A 
very interesting form of malignant disease of the duets is that which involves 
the diverticulum of Vater. Rolleston has collected 16 eases. An elderly 
Woman was admitted under my care with jaundice of some months’ duration, 
without pain, with progressive emaciation, and a greatly enlarged gall-bladder. 
My eolleague, Halsted, operated and found obstruction at the orifice of the 
common duct. He opened the duodenum, removed a cylindrical-celled epi¬ 
thelioma of the ampulla of Vnter, and stitched the common duct to another 
portion of the duodenum. The patient made an uninterrupted recovery, and, 
fourteen weeks after the operation, had gained twenty-five pounds in weight 
and passed bile with the faeces. A year later death occurred from secondary 
disease of the head of the pancreas. 

VI. Stenosis and Obstruction of toe Bile-duots. 

Stenosis. —Stenosis or complete occlusion may follow ulceration, most com¬ 
monly after the passage of a gall-stone. In these instances the obstruction is 
usually situated low down in the common duet. Instances are extremely rare. 
Fnrpjyp Wlina such as the seeds of various fruits, may enter the duet, and 
occasionally round-worms crawl into it. Liver-flukes and echinococci are rare 
causes of obstruction in man. 

Obstruction. —Obstruction by pressure from without is more frequent. 
Cancer of the head of the janereasTl^ 71 ^" Wj fomnm inte rstitial inflamma¬ 
tion, may compress the terminal portion of the duct; rarely.^caaeer of the 
PjfUwis. ^ S eco ndary involvement of the lymph-glg pds of the liver is a common 
caus e of o cclusion of the duct, and is met with ift many coses of cancer of the 
stomach and other abdominal organs.i'*Ra«a-(auisea_oi.obstruction, ace .an?u- 
ris m of a branch of t he eceligc axis of jtba_aorta/Bnd pressure of very large 
ahdnmjnftl Ipmo ST*"** 

Symptoms. —The symptoms produced are those ^ffchronic obstructiyejaun- 
difif At first, the liver is usually enlarged, but in chronic cases it roay^be 
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reduced-in size, and be found of a deeply bronzed color. The hepatic inter¬ 
mittent fever is not often associated with complete occlusion of the duct from 
any cause, but it is most frequently met with in chronic obstruction by gall¬ 
stones. Permanent occlusion of the duct terminates in death. In a majority 
of the cases the conditions which lead to the obstruction are in themselves fatal. 
The liver, which is not necessarily enlarged, presents a moderate grade of cir¬ 
rhosis. Cases of cicatricial occlusion may last for years. * A patient under my 
care, who was permanently jaundiced for nearly three years, had a fibroid 
occlusion of the duct. 

Diagnosis. —The diagnosis of the nature of the occlusion is often very diffi¬ 
cult. t AJhistory of colic, Jaundice of varying intensity,.p aroxy sms of pain, and 
intermittent fever points to gall-stones. In cancerous obstruction the ttjimor 
mass can sometimes be felt in the epigastric region. In cases in which the 
lymph-glapda in the transverse fissure are cancerous, the primary disease may 
be in the pelvic organs or the rectum, or there may be a limited cancer of the 
stomach, which has not given any symptoms. In these cases the examination 
of the other lymphatic glands may be of value. In a man who came under 
observation with a jaundice of seven weeks’ duration, believed to be catarrhal 
(as the patient’s general condition was good and he was not said to have lost 
fiesh), a small nodular mass was detected at the navel, which on removal 
proved to be scirrhus. Involvement of the clavicular groups of lymph-glands 
may also be serviceable in diagnosis. The gall-bladder is usually enlarged in 
obstruction of the common duct, except in the cases of gall-stones (Courvoi- 
sier’s law). Great and progressive enlargement of the liver with jaundice 
and moderate continued fever is more commonly met with in cancer. 

Congenital obliteration of the ducts is an interesting condition, of which 
there are some 60 or 70 cases on record. It may occur in several members 
of one family. Spontaneous hajmorrhages are frequent, particularly from the 
naxel. The subjects may live for three or even eight weeks. The liver is usu¬ 
ally cirrhotic and the spleen is enlarged. Rollcston suggests that the disease 
is primarily a congenital cirrhosis with consecutive involvement of the ducts. 
For a recent careful consideration of the subject, see John Thomson’s article 
in Allbutt’s System of Medicine. 

VI. CHOLELITHIASIS. 

No chapter in medicine is more interesting than that which deals with the 
question of gall-stones. , Few affections present so many points for study— 
chemical, bacteriological, pathological, and clinical. The past few years have 
seen a great advance in our knowledge in two directions: First, as taihe mode 
of formation of the stones, and, secondly, as to the surgical treatment of the 
egaes. The recent study of the origin of stones dates from Naunyn’s work in 
lUTl. Marion Sims’s suggestion that gall-stones came within the sphere of 
the surgeon has been most fruitful. 

Origin of Oall-stones. —Two important points with reference to the for¬ 
mation of calculi in the bile-passages were brought out by Naunyn: (o) The 
origin .of the cholesterin of the bile, as well as of the lime salts from the mu¬ 
cous membrane of the biliary passages, particularly when inflamed; and (6) 
the remarkable association of micro-organisms with gall-stones. It is stated 
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that Bristowe first notic ed jhajorigia of eliolesterin in the gall-bladder itself, 
but Naunyn’s observations showed that both the eliolesterin and the lime were 
in great part a production of the mucosa of the gall-bladder and of the bile- 
ducts, particularly when in a condition of catarrhal inflammation excited by 
the presence of microbes. According to the views of this author, the lithoge- 
nous catarrh (which, by the way, is quite an old idea) modifies materially the 
chemical constitution of the bile and favors the deposition about epithelial 
dilris and bacteria of the insoluble salts of lime in combination with the bili¬ 
rubin. Welch and others have demonstrated the presence of micro-organisms 
in the centre of gall-stones. Three additional points of interest may be re¬ 
ferred to: 

First, the demonstration that the gall-bladder is a peculiarly favorable 
habitat for micro-organisms. The colon bacilli, staphylococci, streptococci, 
pneumococci, and the typhoid bacilli have all been found here under varying 
conditions of the bile. A remarkable fact is the length of time that they may 
live in the gall-bladder, as was first demonstrated by Blaehstein in Welch’s 
laboratory. The typhoid bacillus has been isolated in pure culture seven years 
after an attack. 

Secondly, the experimental production of gall-stones has been successfully 
accomplished by (lilbert and Fournier by injecting micro-organisms into tho 
gall-bladder of animals. 

Thirdly, the association of gall-stones with the specific fevers. Bernhcim, 
in 1889, first called attention to the frequency of gall-stone attacks after 
typhoid. Since (hat time Dufort has collected a series of cases, and Chiari, 
Mason, and Cainac have called attention to the great frequency of gall-bladder 
complications during and after this disease. 

While it is probable that a lithogenous catarrh, induced by micro-organ¬ 
isms, is the most important single factor, there are other accessory causes of 
great moment. 

Country. —Gall-stones are loasL.frequent in the United States than in Ger- 
njjfty, 6.94 to 12 per cent (Mosher). They are less common in England than 
on (bp Contin ent. Cholelithiasis is found in India. 

Age .—Nearly 50 per cent of all (he cases occur in persons above forty 
years of age. They are rare under twenty-five. They have been met with in 
the new-born, and in infants (John Thomson). 

Sex. —Three-fourths of the cases occur in women. Pregnancy has an im¬ 
portant influence. Kaunyn states that 90 per cent of women with gall-stones 
have borne children. 

All conditions which favor stagnation of bile in the gall-bladder predispose 
to the formation of stones. Among these may be mentioned corset-wearing, 
enter optosis. nephroptosis, and occupations requiring a “leaning,forward 
position. Lack of exercise, sedentary occupations, particularly when com¬ 
bined with over-indulgence in food, constipation, depressing mental emotions 
are also to be regarded as favoring circumstances. The belief prevailed for¬ 
merly that there was a lithiac diathesis closely allied to that of g° u t- 

Physical Characters of Gall-stones.— -They may be single, m which case 
the stone is usually ovoid and may attain a very large size. Instances are on 
record of gall-stones measuring more than 5 inches in length, they may be 
extremely numerous, ranging from a score to several hundreds or even severa 
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thousands, in which case the stones are very small. When moderately numer¬ 
ous, they show signs of mutual pressure and have a polygonal form, with' 
smooth facets; occasionally, however, five or six gall-stones of medium size 
are met with in the bladder which are round or ovoid and without facets. 
They are sometimes mulberry-shaped and very dark, consisting largely ofbile- 
pigments. Again there are small, black calculi, rough and irregular in shape, 
and varying in size from grains of sand to small shot. These are sometimes 
known as gall-sand. On section, a calculus contains a nucleus, which consipfs 
of bile-pigment, rarely a foreign body. The greater portion of the stones-is 
made up of cholesterin, which may form the entire dblculus and is arranged 
in concentric laminae showing also radiating lines. Salts of lime and mag¬ 
nesia, bile acids, fatty acids, and traces of iron and copper are also found in 
them. Most gall-stones consist of from 70 to 80 per cent of cholesterin, in 
either the amorphous or the crystalline form. As above stated, it is sometimes 
pure, but more commonly it is mixed with the bile-pigment. The outer layer 
of the stone is usually harder and brownish in color. 

The Seat of Formation .—Within the liver itself calculi are occasionally 
found, but are here usually small and not abundant, and in the form of ovoid, 
greenish-black grains. 4J ar S§ majority of all calculi are formed within the 
gajpUiladder. The stones in the larger ducts have usually had their origin in 
the gall-bladder. 

Symptoms.—In a majority of the cases, gall-stones cause no symptoms. 
The gall-U^der will tolerate the presence of large numbers for an indefinite 
period o&&9b,. and post-mortem examinations show that they are present in 
25 per cent of all wqpien over sixty years of age (Naunyn). Moynihan claims 
that in most cases there are early symptoms—a sense of fulness, weight, and 
oppression in the epigastrium; a catch in the breath, a feeling of faintness 
or nausea, and a •chilliness after eating, Attacks of indigestion are common. 
I have seen two cases with obstinate attacks of urticaria. I have had many 
cases in which the most careful inquiry failed to elicit the existence of any 
symptoms prior to the attack of colic. 

The French writers have suggested a useful division, dealing with the main 
symptoms of cholelithiasis, into (1) the aseptic, mechanical accidente in .con¬ 
sequence of migration of the stone or of obstruction, either in the dnets-or in 
the intestines; (2) the septic, infectious accidents, either local (the angio- 
cholitis and cholecystitis with empyema of the gall-bladder, and the fistulas 
and abscess of the liver and infectioh of the neighboring parts) or general, 
the biliary fever and the secondary visceral lesions. 

1. Biliary Colic. —Gall-stones may become engaged in the cystic or the 
common duct without producing pain or severe symptoms. More commonly 
the passage of a stone excites the violent symptoms known as biliary colic. The 
attack sets in abruptly withy agonizing' p ain in the right hypochondriac region, 
which radiates to the shoulder, or is veiy intense in the epigastric and in the 
lower thoracic regions. It is often associated with aw igor a nd ayise jjLtern- 
perature from 102° to i$H°. The pain is usually so intense that the patient 
rolls about in agony. fJTlicre are YfiBUting&firofuse sweating, and^rreaLdepies- 
sion of Jhe circulation. There may be market^ tenderness jn the, region of the 
ljyerj which may be enlarged, and thergall-bladdcr may become palpable and 
very tender. In other cases the fever is more maTked.l.Thfl spleen is enlarge d 
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(Naunyn) and tl$ urine c ontains albumin with red blood-cospuseles. Ortner 
holds that chal&cystifiis acuta, occurring in connection with gall-stones, is a 
septic (bacterial) infection of the bile-passages. The symptoms of acute infec¬ 
tions cholecystitis and those of what we call gall-stone colic arc very similar, 
and surgeons have frequently performed cholecystotomy for the former condi¬ 
tion, believing calculi were present. In a large number bf the casesfij aundice 
occurs, but it is not a necessary symptom. Of course it does not happen (lur¬ 
ing - the passage of the stone through the cystic duct, but only when it becomes 
lodged in the common duct. The pain is due (a) to the slow progress in the 
cystic duct, in which the stone takes a rotary course owing to the arrangement 
of the Heisterian valve;'the cystic duct is poor in muscle fibres but rich in 
ne rves an d ganglia; (b) to the acute inflammation which usually accompanies 
an attack; (c) to the stretching and distention of the gall-bladder by retained 
secretions. 

Thfi attack varies in duration. It may last for It few hours, several days, 
or even a-week-or more. If the stone becomes impacted in the orifice of the 
couugon duct, the jaundice becomes intense; much more commonly it is a ' 
slight transient icterus. The attack of colic may be repeated at intervals for 
some time, but finally the stone passes and the symptoms disappear. 

Occasionally uccidents occur,/such as rupture of the duct withjfgtal peri¬ 
tonitis. ^Fatal syncope during an attack, and the occurrence of repeated con¬ 
vulsive. seizures have come under my observation. These are, however, rare 
events. If Palpitation and distress about the heart may be present, and occa¬ 
sionally a mitral murmur occurs during the paroxysm, but the cardiac condi¬ 
tions described by some writers as coming on acutely in biliary colic are possi¬ 
bly pre-existent in these patients. 

The diagnosis of acut^hepatic colic is generally easy. «The pain is in the 
upper abdominal and thoracic regions, whereas the pain in nephritic colic is 
in the lower abdomen. - L A chill, with fever, is much more frequent in biliary 
colie than in gastralgia, with which it is liable, at times, to be confounded. 
A history, of previous attacks is an important guide, and „thu .occurrence of 
jaundice, however slight, determines the diagnosis. To look for the gall-stones, 
tKeUfpols should be thoroughly mixed with water and carefully filtered through 
a narrow-meshed sieve. Pseudo-biliary colic is not infrequently met with in 
nervous women, and the diagnosis of gall-stones made. £ This nervous hepatic 
c olic m ay be periodical; the pain may bq irwjhe right side and radiating; some¬ 
times associated with other nervous phenomena, often excited by emotion, tire, 
or excesses. The liver may be tender, but there are neither icterus nor inflam¬ 
matory conditions. The combination of colic and jaundice, so distinctive of 
gall-stones, is not always present. The painsjnay be not colicky, but more 
co nstant and dragging in character. Of SO cases operated upon by ltiedel, 10 
had not had colic, only 14 presented a gall-bladder tumor, while a majority 
had not had jaundice. A remarkable xanthoma of the bile-passages has been 
found in association with hepatic colic. I have already spoken of the diagno¬ 
sis of acute cholecystitis from appendicitis and obstruction of the bowels. Re¬ 
curring attacks of pain in the region of the liver may Allow adhesions between 
the gall-bladder and adjacent parts. 

2. OBBTKDonoN of thb Cystxo Duct.—T he effects may be thus enumer¬ 

ated: ’ ‘ 
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(a) Dilatation of the gall-bladder—hydrops vesicse fclletc. In acute ob¬ 
struction the contents are bile mixed with much mucus or muco-puruleat mate¬ 
rial. In chronic obstruction the bile is replaced by. a clear fluid mucus. This 
is an important point in diagnosis, particularly as a dropmcal gall-bladder may 
‘form a very large tumor. The reaction is not always eonstant. It is ejjher 
alkaline nr neutral ; the consistence is thin and jnnenifl. ^Albumin is usually 
present. A diluted gall-bladder may reach an enormous size, and in onn. in¬ 
stance Tait found it occupying the greater part of the abdomen. In such 
cases, as is not unnatural, it has been mjgtftVl™ fnT nT> nTOTiaTI I have 

described a case in which it was attached to the right broad ligament. The 
dilated gall-bladder can usually be felt below the edg^of the liver, and in many 
instances it has a characteristic outline likq a gourd. An enlarged and relaxed 
organ may not bo palpable, and in acute cases the distention may be upward 
toward the hilus of the liver. The dilated gall-bladder usually projects directly 
downward, rarely to one side or the other, though occasionally toward the mid¬ 
dle line. It may reach below the navel, and in persons with thin walls the 
outline can be accurately defined. Eiedel has called attention to a tongue-like 
projection of the anterior margin of the right lobe in connection with enlarged 
gall-bladder. It is to be remembered that .distention of the g all-bladder may 
ocqxr wiihou.t_ jaundice; indeed, the greatest enlargement has been met with 
in .such cases. 

Gall-stone crepitus may be felt when the bladder is very full of stones and 
its walls not very tense. It is rarely well felt unless the abdominal walls arc 
much-relaxed. It may be found in patients who have never had any symptoms 
of cholelithiasis. 

*. {$) Acute cholecystitis. The simple form is common, and to it are due 
probably very many of the symptoms of the gall-stone attack. Phlegmonous 
cholecystitis is rare; only seven instances are found in the enormous statis¬ 
tics of Courvoisier. It is, however, much more common than these figures 
indicate. Perforation may occur with fatal peritonitis. 

(c) Suppurative cholecystitis, empyema of the gall-bladder, is much more 
common, and in the great majority of cases is associated with gall-stones—41 
in 55 cases (Courvoisier). There may be enormous dilatation, and over a litre 
of pus has been found. Perforation and the formation of abscesses in the 
neighborhood are not uncommon. 

(d) Calcification of the gall-bladder is commonly a termination of the 
previous condition. , There are two separate forms: incrustation of the mucosa 
with lime salts and the true infiltration of the wall with lime, the so-called 
ossification. 

(e) i Atrophy of the gall-bladder. This is by no means uncommon. The 
organ shrinks into a small fibroid mass, not larger, perhaps, than a good-sized 
pea or walnut, or even has tho form of a narrow fibrous string; more com¬ 
monly the gall-bladder tightly embraces a stone. This condition is usually 
preceded by hydrops of the bladder. 

Occasionally the gall-bladder presents diverticula, which may be cut off 
from the main portion, and usually contain calculi. 

(3) Obstruction or the Common Duct. —There may be a single stone 
tightly wedged in the duct in any part of its course, or a series of stones 
sometimes extending into both hepatic and cystic ducts, or a stone lies in 
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the diverticulum of Vater. There are three groups of cases: (a) In rare in¬ 
stances a stone tightly corks the common duct, causing permanent occlusion; 
or it may partly rest in the cystic duct, and may have caused thickening of 
the junction of the ducts; or a big stone may compress the hepatic or upper' 
part of the common duct. The jaundice is deep and enduring, and there are 
no septic features. The pains, the previous attacks of colic, aftd the absence 
of enlarged gall-bladder help to separate the condition from obstruction by 
new growths, although it can not be differentiated with certainty. The ducts 
are usually much dilated and everywhere contain a clear mucoid fluid. 

( b) Incomplete obstruction, with infective cholangitis. There may be a 
scries of stones in the common duct, a single stond which is freely movable, 
or a"stone (ball-valve stone) in the diverticulum of Vater. These conditions 
may be met with at autopsy, without the subjects having had symptoms point¬ 
ing to gall-stones; but in a majority of cases there are very characteristic 
features. 

The common duct may bo as large as the thumb; tho hepatic duct and 
its branches through the liver may bo greatly dilated, and the distention may 
be even apparent beneath the liver capsule. Great enlargement of the gall¬ 
bladder is rarer. The mucous membrane of the ducts is usually smooth and 
dear, and the contents consist of a thin, slightly turbid bile-stained mucus. 

Naunyn has given the following as the distinguishing signs of stone in 
th e comm on duct: “(1) The continuous or occasional presence of bile in 
the faeces; (2) distinct variations in the intensity of the jaundice; (3) normal 
size or only slight enlargement of the liver; (4) absence of distention of the 
gall-bladder; (5) enlargement of the spleen; (6) absence of ascites; (7) pres¬ 
ence of febrile-disturbance; and (8) duration of the jaundice for more than 
' year.” 

In connection with the ball-valve stone, which is most commonly found 
in Jhfi.diverticulum of Vater, though it may be in the common duct itself, 
there is a special symptom group: (a) Ague-like paroxysms, chills, fever, and 
sweating; the hepatic intermittent fever of Charcot; (b) jaundice of varying 
intensity, which persists for months or even years, and deepens after each par¬ 
oxysm; (c) at the time of the paroxysm, pains in the region of the liver with 
gastric disturbance. These-syiap tarns-may contin ue on a ail off, for three or. 

-of- su ppur ative cholangitis. In one of 
hepatic intermittent fever existed from 
July, 1879, until August, 1882; the patient recovered and still lives. The 
condition has lasted from eight months to three years. The rigors are 
of intense severity, and the temperature rises to 103° or 105°. The chills 
may recur daily for weeks, and preaent_a. tertian or quartan,type, so that 
they q~ often nttriHM to- malaria, with which, however, they have no con¬ 
nection. The jaundice ia. variable, and deepens after each paroxysm. The 
itching may be most intense. Pain, which is sometimes severe and colicky, 
does not always occur. There may be marked vomiting and nausea. As a 
foie there is no progressive deterioration of health. In the intervals between 
ll'-o attacks the temperature is normal. 

The clinical history and the post-mortem examinations in my cases show 
conclusively that this condition may persist for years without a trace of sup¬ 
puration within the ducts. There must, however, be an infection, such as may 


my cases the jaundice and recurring 
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exist for years in the gall-bladder, without causing suppuration. It is prob¬ 
able that the toxic symptoms develop only when a certain grade of tension 
is reached. v 

An interesting and valuable diagnostic point is the pbsence of dilatation 
.of ft 1 ” in maea of obstruction froiAtonp—Courvoiflifirl fl rul e. 

lEcklin, who hhs recently reviewed this point, finds that of 172 cases of obstruc¬ 
tion of the common duct by calculus in 34 the gall-bladder was normal, in 110 
it was contracted, and in 28 it was dilated. Of 139 cases of occlusion of the 
common duct from other causes the gall-bladder was normal in 9, shrunken 


in 9, and dilated in 121. 

(c) Incomplete obstruction, with suppurative cholangitis. When suppu¬ 
rative cholangitis exists the nuispsa is thickened, often eroded or ulcerated; 
there may be extensive suppuration in the ducts throughout the liver, and even 
empyema of the gall-bladder. Occasionally the suppuration extends beyond 
the ducts, and there is localized liver abscess, or there is perforation of the 
gall-bladder with the formation of abscess between the liver and stomach. 

Glinkally it is characterized.by a fever which may be intermittent, but 
more commonly is remittent and without prolonged intervals of appexia. 
The. jaundice is rarely so intense, nor do we see the deepening of the color 
after the paroxysms. There is u sually g reater enlargement of the liver, and 
tenderness and more definite signs of septicaemia. The cases run a shorter 
course,'an 5 recovery-never takes place. 

(4) Tub Mouk Remote Effects of Gall-stones.—( a) Biliary FistuUr. 
These are not uncommon. There may, for instance, be abnormal communica¬ 
tion between the gall-bladder and the hepatic duet or the gall-bladder and a 
cavity, in the liver itself. More rarely perforation occurs betvjecn the common 
duct and the portal vein. Of this there are at least four instances on record, 
among them the celebrated case of Ignatius Loyola. Perforation intfl.thc 
a hrlominal cavi ty is not uncommon; 119 cases exist in the literature (Cour- 
voisier), in 70 of which the rupture occurred directly into the peritoneal cav¬ 
ity; in 49 there was an encapsulated abscess. Perforation may take place 
from an intrahepatic branch or from the hepatic, common, or cystic duels 
Perforation from the gall-bladder is the most common. 

Fistulous communications between the bile-passages and the gastrointes¬ 
tinal canal are frequent. Openings into the stomach are rare. Between th< 
duodenum and bile-passages they are much more common. Courvoisier has 
collected 10 instances of communication between the ductus communis anc 


the duodenum, and 73 cases between the gall-bladder and the duodenum 
Communication with the ileum and jejunum is extremely rare. Of fistulom 
opening into the colon 39 cases are on record. These communications car 
rarely be diagnosed; they may be present without any symptoms whatever 
It is probably by ulceration into the duodenum or colon that the large gall 


stones escape. 

Occasionally the urinary passages may he opened in jo aqd the stones Jl8' 
be found, id.the bladder. Many instances are on record _of_hstnlm.hetw< ! ' 
the bile-passages and the lungs, Courvoisier has collected 24 cases, to whirl 
list J/ E. Graham has added 10, including 2 cases of his own. (Trans. « 
Assoc, of Am. Physicians, xiii.) Bile may be coughed up with the expw 
toration, sometimes in considerable quantities. 
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O f . all .fis tulous . comm unications the external or cutaneous is the most com¬ 
mon. Courvoisicr’s statistics number 184 cases, in 50 per cent of which the 
perforation took placf in the right hypochondrimn; in 29 per cent in the 
region of the navel. The number of stones discharged varied from one or* 
two to many hundreds. i%tecovery took place in 18 cases; some'with, some 
without operation. 

(6) Obstruction of the Bowel by Qall-stones. —Reference has already Ihhui 
made to this; its frequency appears from the fact that of 295 cases of obstruc¬ 
tion, occurring during eight years, analyzed by Fitz, 22 were by gall-stone, 
(jourvoisier’s statistics give a total number of 181 cases, in (i of which the 
calculi had a peculiar situation, as in a diverticulum or in the appendix. Of 
the remaining 125 eases, in 70 the stone was spontaneously passed, usually 
with severe symptoms. The post-mortem reports show that in some of these 
cases even very large stones have passed per vinrn nalnralcm, as the gall-duct 
has been enormously distended, its orifice admitting the finger freely. This, 
however, is extremely rare. The stones have been found most commonly in 
the ileum. 


Treatment of Gall-stones and their Effects. —In an attack of binary colic 
the patient should be kept under morphia, given hypodermically, in quarter- 
grain doses. In an agonizing paroxysm it is well to give a win If or two of chlo¬ 
roform until the morphia has had time to act. Great relief is experienced 
from the hot bath and from fomentations in the region of the liver. The 
patient should be given laxatives and should drink copiously of alkalino 
miners^waters. Olive oil has proved useless in my hands. When taken in 
large quantities, fatty concretions arc passed with the stools, which have been 
regarded as calculi; and concretions due to eating pears have been also mis¬ 
taken, particularly when associated with colic attacks. Since the days of 
Durande, whose mixture of ether and turpentine is still largely used in France, 
various remedies have been advised to dissolve the stones within the gall-blad¬ 


der, none of which are efficacious. 

The diet should be regulated, the patient fili&ukl take regular exercise and 
avoid, as much as possible, the starchy and saccharine foods. The soda salts 
recommended by Prout are believed to prevent the concentration of the bile 
and the formation of gall-stones. Either the sulphate or the phosphate may 
he taken in doses of from 1 to 2 drachms daily. For the intolerable itching, 
McCall Anderson’s dusting powder may be used: starch, an ounce; camphor, 
adrachm and a half; and oxide of zinc, half an ounce. Some of this should- 
he finely dusted over the skin with a powder-puff. Powdering with starch, 
strong alkaline baths (hot), pilocarpin hypodermically (gr. 5-5), and anti- 
pyrin (gr. viij), may be tried. Ichtliyol and lanolin ointment sometimes gives 
relief. 


Exploratory puncture, as practised by the elder Pepper, in 1857, in a case of 
p mpyema of the gall-bladder, and by Bartholow in 1878 is not now often done. 
Aspiration is usually a safe procedure, though a fatal result has followed. 

The surgical treatment of gall-stones has of late years made rapid prog¬ 
ress. The operation of cholecystotomy, or opening the gall-bladder and remov¬ 
ing the stones, which was advised by Sims, has been remarkably successful. 
The removal of the gall-bladder, cholecystectomy, has also been practised with 
success. The iurtj pfltjnng far nparnticn arc: (a) Repeated attacks of gall-stone 
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colic. The operation is now attended with such slight risk that the patient 
is much safer in the hands of a surgeon than when left to Nature, with the 
feeble assistance of drugs and mineral waters. (6) The presence of a, dis¬ 
tended gall-bladder, associated with attacks of pain or with fever, (c) When 
a gall-stone is permanently lodged in the common duct, and the group of 
symptoms above described are present, the question, then, of advising opera-' 
tion depends largely upon the personal methods and success of the surgeon 
%ho is available. 

In 1,000 consecutive operations for gall-stone disease the brothers Mayo, 
of Rochester, Minn., had 50 deaths, 5 per cent. In 073 cases of cholecystot- 
omy the mortality was only 2.4 per cent. In 186 cholecystectomies the mor¬ 
tality was 4.3 per cent. In 137 operations for stone in the common duct the 
mortality was 11 per cent. 

vn. THE CIRRHOSES OF THE LIVER. ’ 

General Considerations. —The many forms of cirrhosos of the liver have 
one feature in common—an increase in the connective tissue of the organ. 
In fact, we use the term cirrhosis (by which Lacnnec characterized the tawny, 
yellow color of the common atrophic form) to indicate similar changes in 
other organs. 

The cirrlioses may be classified, etiologically, according to the supposed 
causation; anatomically, according to the structure primarily involved; or 
clinically, according to certain special symptoms. 

Etiological Classification. —1. Toxic Cirrhosis.-* ^Alcohol is the ehiei; cause 
of cirrhosis of the liver. Other poisons, such asrlead and the toxic products 
of faulty metabolism in- gout,(diabetes^ rickets, and^indigestion, play a minor 
role. 

2. Infectious Cirrhoses. —With many of the (specific fevers necrotic 
changes occur in the liver which, when wide-spread, may be followed by cirrho¬ 
sis. Possibly the hypertrophic cirrhosis of Hanot and other forms met with 
in early life are due to infection, i The malarial cirrhosis is a well-recognized 
variety. ;jThe syphilitie poison produces a very characteristic form. 

3. Cirrhosis from chronic congestion of the blood-vessels in heart-disease 
—the cardiac liver. 

4. Cirtkasis from chronic obstruction of the bile-duds, a form of very 
slight clinical interest. In anthracoais the carbon pigment may reach the liver 
in large quantities and be deposited in the connective tissue about the portal 
canal, leading to cirrhosis (Welch). 

Anatomical Classification. —1, Vascular cirrhoses, in which the new 
growth of connective tissue has its starting point about the finer branches of 
the portal or hepatic veins. 

2. Biliaryt cirrhoses, in which the process is supposed to begin about the 
finer bile-ducts, as in the hypertrophic cirrhosis of Hanot and in the form from 
obstruction of the larger ducts. 

3. Capsular cirrhoses, a perihepatitis leading to great thickening of the cap¬ 
sule and reduction in the volume of the liver. 

Clinical Clanilloation.—For practical purposes we may recognize the fol¬ 
lowing varieties of cirrhosis of the liver: 
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L -The alcoholic cirrhosia_Qi Laennec, including with tliis the fatty cir¬ 
rhotic liver. 

. 2. The hypertrophic cirrhosis of Hanot. 

8. Syphilitic cirrhosis. 

4. Capsular cirrhosis—chronic’perihepatitis. 

Other forms, of slight clinical interest, are considered elsewhere under dia¬ 
betes, malaria, tuberculosis, and heart-disease. The cirrhosis from malaria, 
upon which the French writers lay so much stress (one describes thirteen vari-, 
etiesl), is excessively rare. In our large experience with malaria during the 
past fifteen years not a single case of advanced cirrhosis due to this cause has 
been seen in the wards or autopsy-room of the Johns Hopkins Hospital. 

1. Alcoholk; Cirrhosis. 

Etiology. —The disease occurs'most frequently in middle-aged males who 
have been addicted to drink. Whisky, gin, and‘brandy are more |»tcnt to 
cause cirrhosis than beer. It is jnore common in countries in which strong 
spirits are used than in those in which malt liquors arc taken. Among 1,000 
autopsies in my colleague Welch’s department of the Johns Hopkins Hospital 
there were 00 cases of small atrophic liver, and 8 eases of the fatly cirrhotic 
organ. Lancereaux claims that the ulu.ordinaire of France is a common cause 
of cirrhosis. Of 210 cases, excess in wine alone was present in OS cases. \ llo 
thinks it is4he sulphate of potash in the plaster of Paris used to give the 
“ dry ” flavor which damages the liver. 

Cirrhosis of the liver in young children is not very rare, rainier Howard 
collected 63 cases, to which Hatfield added 93 and Musser 529. In a certain 
number of the cases there is an alcoholic history, in others syphilis has been 
present, while a third group, due to the poisons of the infectious diseases, 
jmbraces a certain number of the cases of Hanot’s hypertrophic cirrhosis. 

Morbid Anatomy. —Practically on the post-mortem table we see alcoholic 
nrrhosis in two well-characterized forms: 

i The Atbophic Cirrhosis of Laennec. —The organ is greatly reduced in 
size and may be deformed. The weight is sometimes not more than a pound 
or a pound and a half. It presents numerous granulations on the surface; 
is firm, hard, and cuts with "great resistance. The substance is seen to bo 
j made up of greenish-yellow islands, surrounded by grayish-white connective 
tissue. W. G. MacCallum has shown that regenerative changes in the cells 
are almost constantly present. This yellow appearance of the liver induced 
Laennec to give to the condition the name of cirrhosis. Apart from the fatty 
liver there may be enlargement as pointed out by Foxwell and Kolleston. 

•?_ The Fatty Cirrhotic Liver. —Even in the atrophic form the fat is in¬ 
creased, but in typical examples of this variety the organ is not reduced in 
size, but ia enlarged, smooth or very slightly granular, amende, yellowish-white 
•n color, and resembles an ordinary fatty liver. It is, however, film, cuts, with 
resistance, and microscopically shows a great increase in the connective tissue. 
This form occurs most frequently in beer-drinkers. ^ 

The two essential elements in cirrhosis are destruction of liver-cells and 
obstruction to-the portal circulation. 

In an autopsy on a case of atrophic cirrhosis the peritonamm is usually 
found to contain a large quantity of fluid, the membrane is opaque, and there 
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i chronic catarrh of tlie stomach and of the small intestines. The sple en is 
nlarged, in part, at least, from the chronic congestion, possibly due in part 
)a“ vital reaction,” to a toxic influence (Parkes Weber)., Thejj&ncreas fre- 
uently shows chronic interstitial changes. ■' The kidneys are sometimes cir- 
hotic, the bases of the lungs may be much compressed by the ascitic fluid, the 
leart often shows marked degeneration, and arterio-sclerosis is usually present, 
^remarkable feature is the association of acute tuberculosis with cirrhosis, 
n seven cases of my series the patients died with either acute tuberculous peri- 
onitis or acute tuberculous pleurisy. Eolleston has found that tuberculosis 
vas present irUK per cent of 706 fatal cases of cirrhosis. Peritoneal tuber- 
:ulosis was found in 9 per cent of a series of 584 cases. 

The compensatory circulation is usually readily demonstrated. It is car¬ 
ded out by the following set of vessels: (1) The accessory.portal system of 
jSanucv . of which important branches pass in the round and suspensory lign- 
nents and unite with the epigastric and mammary systems. Tbeso vessels 
ire numerous and small. Occasionally a large single vein, which may attain 
he size of the little linger, passes from the hilus of the liver, follows the round 
ligament, and joins the epigastric veins at the navel. Although this has the 
aosition of the umbilical vein, it is usually, as Sappcy showed, a para-nmlnl- 
ical vein—that is, an enlarged vein by the side of the obliterated umbilical 
vessel. There may be produced about the navel a large bunch of varices, the 
io-called e ^ppt. lyfednsm . Other branches of this system occur in the gastro¬ 
epiploic omentum, about the gall-bladder, and, most important of all, in the 
suspensory ligament. Those latter form large branches, which anastomose 
freely, with the diaphragmatic veins, and so unite with the vena azygos. (2) 
By the anastomosis between the oesophageal and gastric veins. The veins at 
the lower end of the oesophagus may be enormously enlarged, producing varices 
which project on the mucous membrane. (3) The communications between 
the hajmorrhoidal and the inferior mesenteric veins. The freedom of com- 
mtinication in this direction is very variable, and in some instances the ha*m- 
orrhoidal veins are not much enlarged. (4) Th e vein |.of Baizius, which unite 
the'jadicles of the portal branches in the intestines and mesentery with the 
jfflOTior vena cava and its branches. To this system belong the whole group 
of retroperitoneal veins, which are in most instances enormously enlarged, 
particularly about the kidneys, and which serve to carry off a considerable pro¬ 
portion of the portal blood. 

Symptoms. —The most extreme grade of atrophic cirrhosis may exist with¬ 
out symptoms. So long as the compensatory circulation is maintained the 
patient may suffer little or no inconvenience. The remarkable efficiency of 
this collateral circulation is well seen in those rare instances of permanent 
bliteration of the portal vein. The symptoms may be divided into two group' 
-obstructive and toxic. 

OBSXBtiCTiVE.-f.The overfilling of the blood-vessels of the stomach anc 
itestine lead to chronic catarrh, and the patients suffer with nausea and vom 
ing, particularly in the morning ^the tongue is furred and-thee,bowels .m 
•regular. ^Haemorrhage from the stomach may be an early Bymptom; it >' 
ften profuse and liable to recur. It seldom proves fatal. The amount vein 
ted may be remarkable, as in a case already referred tp, in which ten pound 
/■ere ejected in seven days. Following the b^ patem ests t fneltep a js comm 011 
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bnt haemorrhages from the bowels may occur for several years without lurina- 
temesls. The bleeding very often comes from the (esophageal varices already 
described (p. 469). & Very frequently cpistuxis occurs.) Enlargement of t lie 
spleen may, as Parkcs Weber suggests, be due to a toxemia. The organ can 
usually be felt. Evidences of the establishment of the collateral circulation 
are seen ih the enlarged epigastric and mammary veins, more rarely in the 
prcsence_ of the caput Medusae and in the development of haemorrhoids. The 
distended venules in the lower thoracic zone along the line of attachment 
of the diaphragm are not specially marked in cirrhosis, v The most striking 
feature of failure in the compensatory circulation is ascites, the effusion of 
serous fluid into the peritoneal cavity, which may appear suddenly. The 
conditions under which this occurs are still obscure. In some cases it is 
due more to chronic peritonitis than to the cirrhosis. The abdomen gradu¬ 
ally distends, may reach a large size, and contain as much as 15 or 20 litres. 
(Edema of the feet may precede or develop with the ascites. The dropsy is 
rarely' general. 

(•Jaundice is usually slight, and was present in 107 of 293 cases of cirrhosis 
•ollected by Rolleston. The akin has frequently a sallow, slightly ietcroid 
int. a The urine is often reduced in amount, contains urates in abundance, 
often a slight amount of albumin, and, if jaundice is intense, tube-casts. The 
disease may be afebrile throughout, but in many cases, as shown by Oarring- 
ton, there is slight fever, from 100° to 102.5°. 

Ii Examination at any early stage of the disease may show an enlarged and 
painful liver. Dreschfeld, Fox well, and Rolleston have of late years called 
particular attention to the fact that in very many of the cases of alcoholic cir¬ 
rhosis the organ is “enlarged at all stages of the disease, and that whether 
enlarged or contracted the clinical symptoms and course are much the. same ” 
(Foxwell). /jThe patient may first come under observation for dyspepsia, 
liamatemesis, slight jaundice, or nervous symptoms. Later in the disease, 
the patient has an unmistakablWfhepatie facies; he is,thin, the/eyes are sunken, 
tlie l< conjunetiva3 watery, the nose and cheeks show'distemled venules, and the 
complexion is muddy or. ietcroid. On the enlarged abdomen the vessels are 
distended, and a bunch of dilated veins may surround the navel. Nievi of a 
remarkable character may appear on the Bkin, either localized stellate varices— 
spider angiomata—usually on the face, neck, and back, and also “ mat ” aa?vi, 
as I have called them—areas of skin of a reddish or purplish color due to the 
uniform distention of small venules. When much fluid is in the peritonteum 
it is impossible to make a satisfactory examination, hut after withdrawal the 
area of liver dulness is found to be diminished, particularly in the middle 
line, and on deep pressure the edge of the liver can be detected, and occa¬ 
sionally the hard, firm, and even granular surface. The spleen can he felt 
111 the left hypochondriac region. Examination of the anus may reveal the 
presence of haemorrhoids. 

Toxio Symptoms. —At any stage of atrophic cirrhosis the patient may 
have cerebral symptoms, either a noisy, joyous delirium, or stupor, coma, or 
e 'en convulsions. The condition is not infrequently mistaken for uremia. 
1 lie nature of the toxic agent is not yet settled. Without jaundice, and not 
attributable to cholaemia, the symptoms may come on in hospital when til* 
patient has not had alcohol for weeks. 
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The fatty cirrhotic liver may produce symptoms similar to those of the 
atrophic form, but more frequently it is latent and is found accidentally m 
topers who have died from various diseases. The greater number of the cases 
clinically diagnosed as cirrhosis with enlargement come in this division. 

Diagnosis.—With ascites, a well-marked history of alcoholism, the hepatic 
facies, and hemorrhage from the stomach or bowels, the diagnosis is raHj 
doubtful. If, after withdrawal of the fluid, the spleen is fcftmd to be n- 
larged and the liver either not palpable or, if it is enlarged, hard and re, u- 
lar, the probabilities in favor of cirrhosis are very great. In the early stage 
of the disease, when the liver is increased in size, it may be impossible to n 
whether it is a cirrhotic or a fatty liver. The differential diagnosis bet\w-n 
common and syphilitic cirrhosis can sometimes be made. ■ A marked hi Virv 
of syphilis or the existence of other syphilitic lesions, with great irregularity 
in the surface or at the edge of the liver, arc the points in favor of the latter 
Thrombosis or obliteration of the portal vein can rarely be differentiated, h: 
a case of fibroid transformation of the portal vein which came under my 
observation, the collateral circulation had been established for years, and the 
symptoms were simply those of extreme portal obstruction, such as occur ir 
cirrhosis. Thrombosis of the portal vein may occur in cirrhosis and be char 
aeterized by a rapidly developing ascites. 

Prognosis.—The prognosis is bad. When the collateral circulation is full; 
established the patient may have no symptoms whatever. Three cases o 
advanced atrophic cirrhosis have died under my observation of other alfcc 
tions without presenting during life any symptoms pointing to disease of (In 
liver. There'are instances, too, of enlargement of the liver, slight jaundice 
cerebral symptoms, and even haematemesis, in which the liver becomes reduce* 
in size, the symptoms disappear, and the patient may live' in comparative com 
fort for many years. There are cases, too, possibly syphilitic, in which, afte 
one or two tappings, the symptoms have disappeared and the patients hav 
apparently recovered. Ascites is a very serious event, especially if due to th 
cirrhosis and not to an associated peritonitis. Of-34 cases with*ascites 10 die* 
before tapping was necessary; 14 were tapped, and the average duration o 
life after the swelling was first noticed was only eight weeks; of 10 cases th 
diagnosis was wrong in 4, and in the remaining 6, who were tapped oftenc 
than once, chronic peritonitis and perihepatitis were present (Hale White). 

II. Hypebtbopiiic Cibbhosis (Hanot). 

This well-characterized form was first described by Requin in 1846, b» 
our accurate knowledge of the condition dates from the work of the lament© 
Ilftnot (1875), whose name in France it bears— maladie de Hanot. 

Cirrhosis with enlargement occurs in the early stage of atrophic cirrhosis 
there is an enlarged fatty and cirrhotic liver of alcoholics, a pigmentary fori 
in diabetes has been described, and in association with syphilis the organ ’ 
often very large. The hypertrophic cirrhosis of Hanot is easily distinguish® 
from these forms. 

Etiology.—Males are more often affecjfd than females—in 22 of Schacl 
mann’s 26 cases. The subjects are young; some of ftu> iu /.hflflrpri prol 
ably belong to this form. Of four recent cases under my care the ages wei 
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Isom twenty to thirty-five. Two were brothers. Alcohol plays a minor pari. 
]fdt one of the four cases referred to had lieen a heavy drinker. The absence 
of jll known etiological factors is a remarkable feature in a majority of the 
eases. 

Morbid Anatomy. —The organ is enlarged, weighing from 2,000 to 1,000 
grammes. The form is maintained, the surface is smooth, or presents small 
.c-amilationsj'the color in advanced cases is of a dark olive green; the eon- 
si; .once is greatly increased. The section is uniform, greenish-yellow in color, 
nut the liver nodules may be seen separated by connective tissue. The liile- 
>,-usages present nothing abnormal. In a ease without much jaundice e\- 
p,oratory operation showed a very large red organ, with a slightly roughened 
suitree. Microscopically the following characteristics are described by French 
writers; The cirrhosis is mono- or multilobular, with a connective tissue rich 
in round cells. The bile-vessels are the seat of an angioeholitis, catarrhal and 
productive, and there isun uvtraordinary development of new biliary eanuliculi. 
The liver-cells are neither fatty nor pigmented, and may be increased in size 
and show karyokinutic figures. From the supposed origin about the bile- 
vessels it has been culled biliary cirrhosis, but the histological details have not 
yet been worked out fully, and the separation of this as a distinct form should, 
for the present at least, rest upon clinical rather than anatomical grounds. 
The spleen is greatly enlarged and may weigh <>00 or more grammes. 

Symptoms. —Hanot’s hypertrophic cirrhosis presents the following very 
characteristic group of symptoms. As previously stated, the eases occur in 
young persons; there is not, as a rule, an alcoholic history, and males are 
usually affected: (a) A remarkably chronic course of from four to siv, or 
even ten years. (ii) Jaundice, usually slight, often not more than a lemon 
tint, or a tinging of the conjunctivie. At any time during the course an icterus 
gravis, with high fevor and delirium, may develop. There is bile in the urine; 
the stools are not clay-colored as in obstructive jaundice, but may be very 
dark and “bilious.” (c) Attacks.of pain in the region of the liver, which 
may be severe and associated with nausea and vomiting. The pain may lie 
slight and dragging, and in some eases is not at all a prominent symptom. 
The jaundice may deepen after attacks of pain. (</) Enlarged liver. A ful¬ 
ness in the upper abdominal zone may be the first complaint. On inspection 
the enlargement may be very marked. In one of my cases the left lobe was 
unusually prominent and stood out almost like a tumor. An exploratory oper¬ 
ation showed only an enlarged, smooth organ without adhesions. On palpa¬ 
tion the hypertrophy is uniform, the consistence is increased, and the edge 
distinct and hard. The gall-bladder is not enlarged. The vertical flatness is 
much increased and may extend from the sixth rib to the le.el of the navel, 
(e) The spleen is enlarged, easily palpable, and very hard. ([) Certain nega-; 
tive fe gtiirfig are of moment—the usual absence of ascites and of dilatation 
of the .subcutaneous veins of the abdomen. Among other symptoms may be 
mentioned haemorrhages. One of my cases had bleeding at the gums for a 
year; another had had for years most remarkable attacks of purpura with 
urticaria. Pruritus, xanthoma, lichen, and telangiectasis may lie present in 
the skin. In one of my eftsos frtm skin heeame vervJironzed, almost as deeply 
»s in Addison’s disease. Slight fever may be present, which increases during 
he crises of pain. There may be a marked leucocytosis. A curious attitude 
87 
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of tho body has boon seen, in which the right shoulder and right side loot 
dragged down. The patients die with the symptoms of icterus gjtfmJxom 
hnsuoibage, f rom an intercurrcnt infection, or j w -a p rofon a d a naha x i a. Cer¬ 
tain of the cases of cirrhosis" of '{he Tiver in children are of this type; the 
enlargement of the spleen may be very pronounced. 

ft 

III. Syphilitic Cihbhosis. 

This has already been considered in the section on syphilis (p. 275). I 
refer to it again to emphasize (1) its frequency; (2) tho great importance of 
its differentiation from the alcoholic form; (3) its curability in many cases; 
and (4) the tumor formations in connection with it. 

IV. Capsular Cirrhosis—Perihepatitis. 

Local capsulitis is common in many conditions of the liver. The form 
of disease here described is characterized by an enormous thickening of the 
entire capsule, with great contraction of the liver, but not necessarily with spe¬ 
cial increase in the connective tissue of the organ itself. Our chief knowledge 
of the disease we owe to the Guy’s Hospital physicians, particularly to Hilton 
Pagge and to Hale White, who has collect^ from the records 22 cases. The 
liver substance itself was “ never markedly cirrhotic; its tissue was nearly 
always soft.” Chronic capsulitis of the spleen and a chronic proliferative peri¬ 
tonitis are almost invariably present. In 19 of the 22 cases the kidneys were 
granular. Hale White regards it as a sequel of interstitial nephfitis. The 
youngest case in his series was twenty-nine. The symptoms are those of 
trophic cirrhosis—ascites, often recurring and requiring many tappings, 
taundice is not often present. . I have met with two groups of eases—the one 
n adults usually with ascites and regarded as ordinary cirrhosis. I have 
lever made a diagnosis in such a case/ Signs of interstitial nephriti^. recur¬ 
ring ascites, amkiabsenco of jaundice are regarded by Hale White as im¬ 
portant diagnostic points. / In the second- group of. cases the perihepatitis, 
perisplenitis, and proliferative peritonitis are associated with adherent pericar¬ 
dium and chronic mediastinitis. In one such case the diagnosis of capsular 
hepatitis was very clear, as the liver could be grasped in the hand and formal 
a rounded, smooth organ resembling the spleen. The child was tapped 121 
times (Archives of Ptediatrics, 1890). 

Treatment of the Cirrhoses. —The portal function of the liver may be’put 
out of action without much damage to the body. There may be an extreme 
grade of cirrhotic atrophy without symptoms; the portal vein may be obliter¬ 
ated, or, experimentally the portal vein may be anastomosed with the cava 
So long as there is an active compensatory circulation a patient withatroplm 
cirrhosis may remain well. In the hypertrophic form toxaamia is the spccis 1 
danger. In the hypertrophic cirrhosis wo have no means of arresting the prog 
rcss of the disease. In the alcoholic form it is too late, as a rule, to do inm'l 
after symptoms have occurred. In a few cases an attack of iattadice <> 
hsematemesis may prove the salvation of the patient, who may aftSrard tut 
to a temperate life and a bland diet. An occasional course of potassium iodiil 
may be given. With the advent of ascites the critical stage is reached. A dr 
diet, without salt, and free purgation may relieve a small exudate, rfcrely 
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large one, and it is best to tap early, or to advise- T a WWp e n Mioa. In the 
^ghillfcto cirrhosis much more can be done, and a majority of the cases of cure 
;i(Rer .ascites are of this variety. Iodide of potassium in moderate doses, 1£ 
to 30 drops of the saturated solution, and the Addison pill save a number of’ 
casea- even after repeated tapping. The diagnosis may be reached only after 
removal of the fluid, but in every case with a history of syphiliij or with irreg¬ 
ularity of the liver this treatment should lie tried. 

Surgical Treatment. —(a) Tapping. —When the ascites increases it is 
better to tap early. As Hale White remarks, a case of cirrhosis of the liver 
which is tapped rarely recovers, but there are instances in which early and 
repeated paracentesis is followed by cure. Accidents are rare; lnemorrhage 
occasionally follows; acute peritonitis; erysipelas at the point of puncture; col¬ 
lapse during the operation, to guard against which Mead advised the use of the 
abdominal binder. Continuous drainage with Southey's tubes is not often 
practicable and has no special advantages, (b) Laparotomy, with complete 
removal of the fluid, and freshening or rubbing the peritonea] surfaces, to 
stimulate the formation of adhesions, (c) Omentopexy, the stitching of the 
omentum to the abdominal wall, and the establishment of collateral circula¬ 
tion in this way between the portal and the systemic vessels. This operation 
is sometimes very successful, and may be recommended. In 2a t cases there 
were 84 deaths and 129 recoveries; 11 cases doubtful. Among the 129 suc¬ 
cessful cases, in 25 the ascites recurred; 70 appeared to have completely recov¬ 
ered. ( d) Fistula of Eck. The porto-caval anastomosis has been performed 
once in man in cirrhosis of the liver by Widal (La Semainc Medicate, 1903). 
The patient lived for three months. 

vm. ABSCESS OF THE LIVER. 

Etiology. —Suppuration within the liver, cither in the parenchyma or in 
he blood or bile passages, occurs under the following conditions: 

(1) The tropical abscess, also called the solitary, commonly follows aimchic 
lysentery. It frequently, occurs among Europeans in India, particularly those 
vho drink alcohol freely and are exposed to great heat. The relation of this 
orm of abscess to dysentery is still under discussion, and Anglo-Indian prac- 
itioners are by no means unanimous on the subject. Certainly eases may 
iccur without a history of previous dysentery, and there have been fatal cases 
vithout any affection of the large bowel. In the United States the large soli- 
ary abscess is not very infrequent. The relation of this form of abscess to 
be Amoeba dysentence has been considered. 

(2) Traumatism is an occasional cause. The injury is generally in the 
epatic region. Two instances of it have come under my notice in brakemen 
'ho were injured while coupling cars. Injury to the head is not infrequently 
allowed by liver abscess. 

(3) Embolic or pycemic abscesses are the most'numerous, occurring in a 
eneral napmia or following foci of suppuration in the territory of the portal 
■ssels. ^Hie infective agents may reach )[ir liver ^through the, hepatic artery, 

’ m those cases in which the original focus of infection is in the area of the 
'stemic circulation; though it may happen occasionally that the infective 
, r ent. Instead of passing through the lungs, reaches the liver thfough-the- i n fo» - 
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ri or vena cava and the h epatic veins. A remarkable instance of multiple 
abscesses of arterial origin was afforded by the case of aneurism of the hepatic 
artery reported by Eoss and myself. Infection through the portal vein is 
mfleh more common. It results from dysentery and other ulcerative affections 
of the bowels, appendicitis, occasionally after typhoid fever, in rectal affec¬ 
tions, and in abscesses in the pelvis. In these cases the abscesses are multiple 
and, as a rule, within the branches of the portal vein—suppurative pylephle¬ 
bitis. 

(4) A not uncommon cause of suppuration is inflammation of the bile- 
passages caused by gall-stones, more rarely by parasites—suppurative cho¬ 
langitis. 

In some instances of tuberculosis of the liver the affection is chiefly of 
the bile-ducts, with the formation of multiple tuberculous abscesses containing 
a bile-stained pus. 

(5) Foreign bodies and parasites. In rare instances foreign bodies, such 
as a needle, may pass from the stomach or gullet, lodge in the liver, and 
excite an abscess, or, as in several instances which have been reported, a for¬ 
eign body, such as a needle or a fish-bone, has perforated a branch or the por¬ 
tal vein itself and induced pylephlebitis. Echinococcus cysts frequently cau-e 
suppuration, the penetration of round worms into the liver less commonh, 
and most rarely of all the liver-fluke. 

Morbid Anatomy.— (a) Of the Solitary or Tropical Abscess.—'T his 
has been described under amoebic dysentery (p. 4). 

(6) Of Septic and Pyasmio Abscesses.— These are usually multiple, 
though occasionally, following injury, there may be a large solitary collection 
of pus. 

In suppurative pylephlebitis the liver is uniformly enlarged. The cap¬ 
sule may be smooth and the external surface of the organ of normal appearance. 
In other instances, numerous yellowish-white points appear beneath the cap¬ 
sule. On section there are isolated pockets of pus, either having a round out¬ 
line or in some places distinctly dendritic, and from these the pus may he 
squeezed. They look like small, solitary abscesses, but, on probing, are found 
to communicate with the portal vein and to represent its branches, distended 
and suppurating. The entire portal system within the liver may be involved: 
sometimes territories are cut off by thrombi. The suppuration may extend mb 
the main branch or even into the mesenteric and gastric veins. The pus maj 
be fetid and is often bile-stained; it may, however, be thick, tenacious, and 
laudable. In suppurative cholangitis there is usually obstruction by gall 
stones, the ducts are greatly distended, the gall-bladder enlarged and full <d 
pus, and the branches within the liver arc extremely distended, so that oi 
section there is an appearance not unlike that described in pylephlebitis. 

Suppuration about the echinococcus cysts may be very extensive, form in: 
enormous abscesses, the characters of which are at once recognized by the rein 
nants of the cysts. 

Symptoms, —(a) Of the Large Solitary Abscess.—T he abscess may i" 
latent and run a course without definite symptoms; death may occur slid 
denly from rupture. 

Fever, pain, enlargement of the liver, and a septic condition are the impel 
tant symptoms of hepatic abscess. The temperature is elevated at the out*- 



DISEASES OF THE LIVER. 


561 

and is pf an intermittent or septic type. It is irregular, and may remain 
normal or aven subnormal for a few days; then the patient has a rigor and 
imperature rises to 103° or higher. Owing to this intermittent character 
6 fever the disease is often mistaken for malaria. The fever may rise 
afternoon without a rigor. Profuse sweating is common, particularly 
' the patient falls asleep. In chrome eases there may he little or no 
'fever. One of my patients, with a liver abscess which had perforated the lung, 
coughed. pus after his temperature had been normal for weeks. The pain 
is variable, and is usually referred to the hack or shoulder; or there is a dull 
aching sensation in the right hypochondria in. When turned on (lie left side, 
the patient often complains of a heavy, dragging sensation, so that he usually 
prefers to lie on the right side; at least, this has been the case in a majority of 
the instances which have come under my observation. Pain on pressure over 
the liver is usually present, particularly on deep pressure at the costal margin 
in the nipple line. 

The enlargement of the liver is most marked in the right lolie, and, as 
the abscess cavity is usually situated more toward the upper than the under 
surface, the increase in volume is upward and to the right, not downward, ns 
in cancer and the other affections producing enlargement. Percussion in the 
mid-sternal and parasternal lines may show a normal limit. At the nipple- 
line the curve of liver d ulness begins to rise, and in the in id-axillary it may 
reach the fifth rib, while behind, near the spine, the area of dulness may he 
almost on a level with the angle of the scapula. Of course there are instances 
in which this characteristic feature is not present, as when the abscess occu¬ 
pies the left lobe. The enlargement of the liver may be so great as to cause 
bulging of the right side, and the edge may project, a hand’s-hreadlh or more 
below the costal margin. In such instances the snrfaee is smooth. Palpation 
is painful, and there inav he fremitus on deep inspiration. In some instances 
fluctuation may be detected. Adhesions may form to the abdominal wall and 
ho abscess may point below the margin of the ribs, or even in the epigastric 
■egion. In many eases the appearance of the patient is suggestive. The skin 
las a sallow, slightly ietcroid tint, the face is pale, the complexion muddy, the 
•onjunctivie arc infiltrated, and often slightly bile-tinged. There is in the 
facies and in the general appearance of the patient a strong suggestion of the 
existence of abscess. There is no internal affection associated witli suppura¬ 
tion which gives, I tliink, just the same, hue as certain instances of abscess of 
the liver. Marked jaundice is rare. Diarrhma may he present and may give 
mi important clew to the nature of the case, particularly if anuchin are found 
in the stools. Constipation may oeeur. 

Perforation of the lung occurred in 9 of the 27 eases in my series. The 
symptoms are most characteristic. The extension may occur through the dia¬ 
phragm, without actual rupture, and with the production of a purulent pleu¬ 
risy and invasion of the lung. With cough of an aggravated and convulsive 
character, there are signs of involvement at the base of the right lung, defective 
resonance, feeble-tubular breathing, and increase in the tactile fremitus; but 
the most characteristic feature is the presence of a reddish-brown expectoration 
of a brick -dust col or, resembling anghovy sauce. This, which was noted origi¬ 
nally by Budd, was present in our cases, and in addition Reese and I*fleur 
found the amoeba; coli identical with those which exist in the liver abscess and 

9 • 
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in the stools. They are present in variable numbers and display active amir, 
boid movements. The brownish tint of the expectoration is due to blow I- 
pigment and blood-corpuscles, and there may be orange-red crystals of hamia- 
toidin. 

The abscess may perforate externally, as mentioned already, or into flu 
stomach or boVel; occasionally into the pericardium. The duration of this 
form is very variable. It may run its course and prove fatal in six or eight 
weeks or may persist for several years. 

The prognosis is serious, as the mortality is more than 50 per cent. The 
death-rate has been lowered of late years, owing to the great fearlessness with 
which the surgeons now attack these cases. 

(b) Op the Pyemic Abscess and Suitubative Pylephlebitis.— Clin¬ 
ically these conditions can not be separated. Occurring in a general pyaunia. 
no special features may be added to the case. When thore is suppuration 
within the portal vein the liver is uniformly enlarged and tender, though 
pain may not be a marked feature. There is an irregular, septic fever, ami 
the complexion is -muddy, sometimes distinctly -icteroid. The features an 
indeed those of pyaemia, plus a slight icteroid tinge, and an enlarged ami 
painful liver. The latter features alone are peculiar. The sweats, chills, pros¬ 
tration, and fever have nothing distinctive. 

Diagnosis.—Abscess of the liver may be confounded with intermittent 
fever, a common mistake injpialariaLiegions. i Practically an intermittent 
fever which resistsjtjlUBffie, is not malarial. tLaveran’s organisms are also 
absent from the blood. When the abscess bursts into the pleura a right-sided 
I em pyema is produced and perforation of the lung usually follows. When 
:^he liver abscess has been latent and dysenteric symptoms have not been 
marked, the condition may be considered ffimpy ema or abscess of the lung, 
fn such cases the) anchovy-sauce-like color of the pus and thotprescncc <>1 
the amoebae will enable one 'fo in&'ke a definite diagnosis. -Perforation exter¬ 
nally is readily recognized, and yet in an abscess cavity in the epigastric region 
it may be difficult to say whether it has proceeded from the liver or is in the 
abdominal wall. When the abscess is large, and the adhesions are so firm 
that the liver does not descend during inspiration, the exploratory needle doe? 
not make an up-and-down movement during aspiration. The diagnosis ol 
(Sggpufsitmg echinococcus cyst is rarely possible, except in Australia and Ice¬ 
land, where hydatids are so common. 

Perhaps the most important affection from which suppuration within tin 
liver is to be separated is thejjnierndttent hepatic fever associated with gall¬ 
stones. Of the cases reported a majority have been considered due to suppu¬ 
ration, and in two of my cases the liver had been repeatedly aspirated. Post¬ 
mortem examinations have shown conclusively that the high fever and chill? 
may recur at intervals for years without suppuration in the ducts. The dis¬ 
tinctive features of this condition arei paroxysms of fever with rigors ami 
.sweats—which may occur with great regularity, but which more often!.an 
se parate d by long intervals—the^leepening of the jaundice after t.fre paroi- 
ysgia^thejenfire apyrexia in the intervals, and the^fiaintenance of the general 
nutrition.’£The time element also is impprtant, as in some of theaoxasea thi 
disease has lasted for several years. Finally, it is to be remembered that 
abscess of the liver, in temperate climates at least, is invariably secondary, and 
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the primary source must be carefully sought for, either in dysentery, sligl 
ulceration of the rectum, suppurating hemorrhoids, ulcer of the stomach, < 
in suppurativa disease of other parts of the body, particularly within the sku 
or in the bones. 

n Leucocytosis may be absent in the amoebic abscess of the liver; in gepti 
cases jt ma y be v ery high. 

Tn suspected cases, whether the liver is enlarged or not^exploratory aspire 
tion may be performed without risk. The needle may lie entered in the ante 
rior axillary line in the lowest interspace, or in the seventh interspace in the 
mid-axillary line, or over the centre of the area of dulness behind. The patien 
should be placed under ether, for it may be necessary to make several dec; 
punctures. It is not well to use too small an aspirator. No ill effects follow 
this procedure, even though blood may leak into the peritoneal cavity. Ex¬ 
tensive suppuration may exist, and yet lie missed in the aspiration, particu¬ 
larly when the branches of the portal vein are distended with pus. 

Treatment. —Pysemic abscess and suppurative pylephlebitis are invariably 
fatal. Troves, however, reports a case of pyaunic abscess following np|xmdi- 
citis in which the patient recovered after nn exploratory operation. Surgical 
measures are not justified in these cases, unless an abscess shows signs of 
pointing. As the abscesses associated with dysentery are often single, they 
afford a reasonable hope of benefit from operation. If, however, the patient 
is expectorating the pus, if the general condition is good and the hectic fever 
not marked, it is best to defer operation, as many of these instances recover 
spontaneously. The large single abscesses are the most favorable for operation. 
The general medical treatment of the cases is thnt of ordinary soptiemmia. 

IX. HEW GROWTHS m THE LIVER. 

These may be cancer, either primary or secondary, sarcoma, or angioma. 

Etiology. —Cancer of the liver is third in order of frequency of internal 
cancer. It is rarely primary, usually secondary to cancer in other organs. 
It is a disease of late adult life. According to Leichtenstem, over 50 per cent 
of the cases occur between the fortieth and the sixtieth years. It occasionally 
occurs in children. Women arc attacked less frequently than men. It is 
stated by some authors that secondary cancer is more common in women, owing 
to the frequency of cancer of the uterus. Ileredity is believed to have an influ¬ 
ence in from 15 to 20 per cent. 

In many cases trauma is an antecedent, and cancer of the hilo-passages is 
associated in many instances with gall-stones.'' Cancer is stated to be lass 
common in the tropics. 

" Morbid Anatomy. —The following forms of new growths occur in the liver 
and have a clinical importance: 

Canceb.—(1) Primary cancer, of which three forms may be recognized. 

(a) The massive cancer, which causes great enlargement and on section 
shows a-uniform mass of new growth, which occupies a large portion of the 
or gan Xt is grayish-white, usually not softened, and is abruptly outlined 
from the contiguous liver substance. 

( b ) Nodular cancer, in which the liver is occupied by nodular masses, 
somp large, some small, irregularly scattered throughout the organ, Usg- 
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ally in one region there is a larger, perhaps firmer, older-looking mass, which 
indicates (he primary seat, and the numerous nodules are secondary to it, 
This form is much like the secondary cancerous involvement, except that it 
seldom reaches a large size. 

(c) Adeno-carcinoma with cirrhosis. The liver varies in size, small as 
a rule, but in d few cases enlarged. The surface is usually mottled darir green,- 
with elevated yellowish nodules beneath the capsule, or even large globular 
masses projecting. On section the tissue is bile-stained, and there are innu¬ 
merable tumor masses, varying in size, separated from each other by strands 
of connective tissue, which may be 5 to 10 mm. across. The growths may lie 
unevenly distributed. The connection between the adenoma and the cirrhosis 
is not known, nor is it known which is primary. There is, as a rule, extensive 
vicarious hypertrophy of the liver tissue. Of the two cases which have been 
under my care, in one" I diagnosed cirrhosis, and the clinical picture was that 
of the ordinary atrophic form; the other I thought to be carcinoma (0. II 
Travis, J. H. H. Bull., 1902). The latter patient died of hannorrhage into 
the peritoneal cavity, a similar ending to that in the case reported by Peabody 

Histologically, the primary cancers are epithcliomata—alveolar and trabec¬ 
ular. The character of the cells varies greatly. In some varieties they are poly¬ 
morphous; in others small polyhedral; in others, again, giant cells are found. 
In rare instances, ah in one described by Greenfield, the cells are cylindrical. 
The trabecular form of epithelioma is also known as adenoma or adeno¬ 
carcinoma. 

(2) Secondary Cancer. —The organ may reach an enormous size, .10} 
pounds (Osier), 33 pounds (Christian). The cancerous nodules project 
beneath the capsule, and can be felt during life or even seen through the 
thin abdominal walls. They are usually disseminated equally, though in ran 
instances they may be conGned to one lobe. The consistence of the nodule.- 
varies; in some cases they are firm and hard and those on the surface show 
a distinct umbilication, due to the shrinking of the fibrous tissue in the centre 
These superficial cancerous masses are still sometimes spoken of as “ Eairei 
tubercles.” More frequently the masses are on section grayish-white in color 
oFTTaamorrhagic. Rupture of blood-vessels is not uncommon in these cases 
In one specimen there was an enormous clot beneath the capsule of the liver 
together with hsnmorrhage into the gall-bladder and into the peritonaeum 
The secondary cancer shows the same structure as the initial lesion, and i 
usually cither an alveolar or cylindrical carcinoma. Degeneration is commo 
inthese secondary growths; thus the hyaline transformation may convert la ry 
%reas into a dense, dry, grayish-yellow mass. Extensive areas of fatty dogei 
eralimnaay occur, sclerosis is not uncommon, and haemorrhages are frequen 
Suppuration sometimes follows. 

(3) Cancer of the bile-passages which has been already considered. 

Sabcoma.— Ofjirimary sarcoma of the-liver very few cases have been n 

ported. Secondary sarcoma is more frequent, and many .examples. o£ lymph' 
sarcoma and myxo-sarcoma are on record, less frequently ^jjo^arcoma or II 
smo oth or s triped myoma. 

The most important form is the melana-sarcoma, secondary to sarcon 
otiha eye or of the skin. Very rarely melano-sarcoma occurs primarily in tl 
liver. Of the reported cases Hanot excludes all but one. In this form t! 
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Jj?er is greatly enlarged, is either uniformly infiltrated with the growth which 

t js the eut surface the appearance of dark granite, or there arc large nodu- 
rphsses of a deep black or marbled color. There are usually extensive metus- 
|aSe^ and'in some instances every organ of the Ixxly is involved. Nodules of 
mefanp-saicoma of the skin may give a clew to the diagnosis. 

OthS&J'orms op Lived Tumod. —One of the commonest tumors in the 
liver is the angioma, which occurs as a small, reddish body’the size of a 
walnut, and consists simply of a series of dilated vessels. Occasionally in chil¬ 
dren angiomata grow and produce large tumors. 

O vsts a re occasionally found in the liver, either si ngle , which is not very 
uncommon, or multiple, when they usually coexist wifTT congenital cystic 
kidneys. *~ 

Symptoms. —It is often impossible to differentiate primary and secondary 
cancer of the liver unless the primary scat of the disease is evident, as in the 
case of scirrhus of the breast, or cancer of the rectum, or of a tumor in the 
stomach, which can be felt. As a rule,'cancer of Ihe liver is associated with 
progressive enlargement; but in some cases of primary nodular cancer, and 
in the cancer with cirrhosis the organ may not be enlarged. 2 _(<astnc disturb¬ 
ance,c,loss of appetite^ nausea, and vomiting are frequent. ^Progressive loss of 
flesh and strength may be the first symptoms .7 Pain or a sensation of uneasi¬ 
ness in the right hypochondriac region may be present, but enormous enlarge¬ 
ment of the liver may occur without the slightest pain. <(.Taundice, which is 
present in at least one-half of the eases, is usually of moderate extent, unless 
the common duct is occluded. Ascites is rare, except in the form of cancer 
with cirrhosis, in which the clinical picture is that of the atrophic form. Pres¬ 
sure by nodules on the portal vein or extension of the cancer to the peritonajum 
may also induce ascites. 

Inspection shows the'abdomen to be distended, particularly in the upper 
zone. In late stages of the disease, when emaciation is marked, the cancerous 
nodules can be plainly seen beneath the skin, and in rare instances even the 
nnbilications. oThc superficial veins are enlarged. On palpation the liver is 
felt, a hand’s-breadth or more below the costal margin, descending with each 
nspiration. The surface is usually irregular, and may present large masses 
ir smaller nodular bodies, either rounded or with central depressions. In 
instances of diffuse infiltration the liver may be greatly enlarged and present 
a perfectly smooth surface. The growth is progressive, and the edge of the 
liver may ultimately extend below the level of the navel. Although generally 
uniform and producing enlargement of the whole organ, occasionally the 
tumor in the left lobe forms a solid mass occupying the epigastric region. By 
percussion the outline can be accurately limited and the progressive growth of 
the tumor estimated. The spleen is rarely enlarged. Pyrexia is present in 
many cases, usually a continuous fever, ranging from 100 ° to 102 °; it inay be 
intermittent, with rigors. This may be associated with the cancer alone, ojr, 
as in one of my cases, with suppuration. (Edema of the feet, from an® mi a, 
usually supervenes. Cancer of the liver kills in from three to fifteen months. 
One of my patients lived for more than two years. 

Diagnosis. —The diagnosis is easy when thei liver is greatly enlarged and 
the s urface nodpl ar. The smoother forms of diffuse carcinoma may at first 
b* mistaken fir fatty or amyloid liver, but the presence of jaundice, the rapid 
W ^ 
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enlargement;, and the more marked cachexia will usually suffice to differen¬ 
tiate it. Perhaps the most puzzling conditions occur in the rare cases of 
enlarged amyloid liver with irregular gummata. The large echinococcus liver 
may present a striking similarity to carcinoma, but the projecting nodules 
are usually softer, the disease lasts much longer, and the cachexia is not 
marked. , 

Hypertrophic cirrhosis may at first be mistaken for carcinoma, as the jaun¬ 
dice is usually deep and the liver very large; but the absence of a marked 
cachexia and wasting, and the painless, smooth character of the enlargement 
are points against cancer. When in doubt in these cases, aspiration may be 
safely performed, and positive indication may be gained from the materials 
so obtained. In large, rapidly growing secondary cancers the superficial 
rounded masses may almost fluctuate and these soft tumor-like projections may 
contain blood. The form of cancer with cirrhosis can scarcely be separated 
from atrophic cirrhosis itself. Perhaps the wasting is more extreme and more 
rapid, but the jaundice and the ascites are identical. Mclano-sarcoma causes 
great enlargement of the organ. There are frequently symptoms of involve¬ 
ment of other viscera, as the lungs, kidneys, or spleen. Secondary tumors 
may occur in the skin. A very important symptom, not present in all cases, 
is melanuria, the passage of a very dark-colored urine, which may, however, 
when first voided, be quite normal in color. The existence of a melano-sar¬ 
coma of the eye, or the history of blindness in one eye, with subsequent extir¬ 
pation, may indicate at once the true nature of the hepatic enlargement. The 
secondary tumors may arise some time after the extirpation of the eye, as in 
a case under the care of J. C. Wilson, at the Philadelphia Hospital, or, as in 
a case under Tyson at the same institution, the patient may have a sarcoma 
of the choroid which had never caused any symptoms. 

The treatment must be entirely symptomatic. The question of surgica 
interference may be discussed. Keen has collected reports of 76 cases of resec 
tion of tumors of the liver, 63 of which recovered. 

X. FATTY LIVER. 

Two different forms of this condition are recognized-tthe fatty infiltre 
tion and fatty degeneration. 

J Patty infiltration occurs, to a certain extent, in normal livers, since the cell 
ways contain minute globules of oil. 

; id fatty degeneration, which is a much less common condition, t^e prnt< 
jdasm of the liver-cells is destroyed and the fat takes its place, as seen in cast 
of malignant jaundice and (in phosphorus poisoning. 

Patty liver occurs under the following conditions: (a) In association wit 
general obesity, in which case the liver appears to be one of the storehouses < 
the excessive fat. (b) In conditions in which the oxidation processes are into 
fered with, as in cachexia, profound anemia, and in phthisis. The fatty inti 
tration of the liver in heavy drinkers is to be attributed to the excessive demat 
made by the n-rygfn (c) Certain poisons, of which pl>t 

phorus is the most characteristic, produce an intense fatty degeneration wi 
necrosis of the liver-cells. The poison of acute yellow atrophy, whatever i 
nature, acts in the same way. 
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f The fatty liver is uniformly increased in size. The edge may reach below 
the level of the navel. It is smooth, looks pale and bloodless; on section it is 
dry, and renders the surface of the knife greasy. The liver may weigh many 
pounds, and yet the specific gravity is so low that the entire organ floats in 
water. 

The symptoms of fatty liver are not definite. Jaundice is jiever present; 
the stools pay be light-colored, but even in the most advanced grades the bile 
is still formed. Signs of portal obstruction are rare. Hemorrhoids are not 
very infrequent. Altogether, the symptoms are ill-defined, and are chiefly those 
of the disease with which the degeneration is associated. In cases of great 
obesity, the physical examination is uncertain; but in phthisis and cachectic 
e^Ktitiona^ the organ can be felt to be greatly enlarged, though smooth and 
painless. Fatty livers are among the largest met with at the bedside. 


XL AMYLOID LIVER. 


The waxy, lardaceous, or amyloid liver occurs ns part of a general degen¬ 
eration, associated withicachexias, particularly when the result of^ong-stand- 
ing suppuration. 

In practice, it is found oftenest in the prolonged suppuration of tubercu¬ 
lous disease, either of the lungs or of the bones. Next in order of frequency 
are the cases associatedjwith syphilis. Here there may be ulceration of the 
rectum, with which it is often eonnected^or chronic disease of the bone, or it 
may be present when there are no suppurative changes. It is found occasion¬ 
ally*^ rickets,$pi prolonged convalescence from the infectious fevers, and in 
the cachexia of cancer. 

The amyloid liver is large, and may attain dimensions equalled only by 
thoso of the cancerous organ. Wilks speaks of a liver weighing fourteen 
pounds. It iB solid, firm, resistant, on section amende, and has a semitranslu- 
cent, infiltrated appearance. Stained with a dilute solution of iodine, the 
areas infiltrated with the amyloid matter assume a rich mahogany-brown color. 
The precise nature of this change is still in question. It first attacks the 
capillaries, usually of the median zone of the lobules, and subsequently the 
interlobular vessels and the connective tissue. The cells are but little if at 
all affected. 

There are no characteristic symptoms of this condition. Jaundice docs not 
occur; the stools may be light-colored, but the secretion of bile persists. The 
physical examination shows the organ to be uniformly enlarged and painless, 
the surface smooth, the edge rounded, and the consistence greatly increased. 
Sometimes the edge, even in very great enlargement, is sharp and hard. The 
spleen also may be involved, but there are no evidences of portal obstruction. 

The diagnosis of the condition is, as a rule, easy. Progressive and great 
enlargement in connection with suppuration of long standing or wi syp 1S> 
is almost always of this nature. In rare instances, however, the amyloid liver 
is reduced in size. 


Tn the liver may attain considerable size and be smooth Mid ^ 

form, resembling, on physical examination, the fatty organ. The blood condi¬ 
tion at once indicates the true nature of the case. ^ 
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XU. ANOMALIES IN FORM AND POSITION OF THI 

LIVES. 

In transposition of the viscera the right lobe at the organ mayo cqnpy 'ffr 
left side. A.common and important anomaly is the tilting forward of f}* 
organ, so that the antero-postorior axis becomes vertical, not horizontal. In 
stead of the edge, of the right lobe presenting just below the costal margin, i 
considerable portion of the surface of the lobe is in contact with the.abdonuna 
parietes, and. the edge may be felt as .low, perhaps, as the navel. This ante 
version is apt to be mistaken for enlargement of the organ. 

The “ lacing ” liver is met with in two chief types. In one the anturio 
portion, chiefly of the right lobe, is greatly prolonged, and may reach tin 
transverse navel line, or oven lower. A shallow transverse groove separate, 
the thin extension from the main portion of the organ. The peritoneal coat 
ing of this groove may be fibroid, and in Tare instances the deformed portioi 
is connected with the organ by an almost tendinous membrane. The liver nw 
be compressed laterally and have a pyramidal shape, and the extreme left Imr 
der and the hinder margin of the left lobe may be much folded and incurved 
The projecting portion of the liver, extending low in the right flank, may In 
mistaken for a tumor, or more frequently for a movable right kidney. It: 
continuity with the liver itself may not be evident on palpation or on porous 
sion, as coils of intestine may lie in front. It descends, however, with inspire 
tion, and usually the margin can be traced continuously with that of the lof 
lobe of the liver. The greatest difficulty arises when this anomalous lappet o 
the liver is either naturally very thick and united to the liver by a very tlm 
membrane, or when it is swollen in conditions of great congestion of tin 
organ. 

The other principal type of lacing liver is quite different in shape. I 
is thick, broader above than below, and lies almost entirely above the trans 
verse line of the cartilages. There is a narrow groove just above the anterio 
> border, which is placed more transversely than normal. 

Movable Liver. —This rare condition has received much attention, ani 
J. E. Graham collected 70 reported cases from the literature. In a very con 
siderable number of these there has been a mistaken diagnosis. A slight grad: 
of mobility of the organ is found in the pendulous abdomen of enteroptosis 
and after repeated ascites. 

The organ is so connected at its posterior margin with the inferior voni 
cava and diaphragm that any great mobility from this point is impossible, e\ 
cept on the theory of a meso-hepar or congenital ligamentous union betweci 
these structures. The ligaments, however, may show an extreme grade o 
relaxation (the suspensory 7.5 cm., and the triangular ligament 4 cm., in on: 
of Leube’s cases); and when the patient is in the erect posture the organ inaj 
drop down so far that its upper surface is entirely below the costal margin 
The condition is rarely met with in men; 56 of the cases were in women, 
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I. DISEASES OF TIIE PANCREAS. 

L PANCREATIC INSUFFICIENCY. 

K 'Much?;attention has been given to the study of conditions in which the 
Mf$tion& of the gland are defective. No one sign is distinctive, hut a com- 
Ju&tion gives a fairly accurate picture. The lesions are sclerosis, atrophy, 
ggHrte and chronic inflammatory changes, new growths and possibly functional 
nMurbances without obvious alterations of structure. The indications are, 

1, Changes. inJthe .character of the stools; (a) jm excess of total fat in the 
faiecs, which in some cases has been as high as 90 per cent. The neutral fats 
predominate in cases not associated with jaundice. (6) Diminution of the 
tryptio.. energy, as shown by the failure to digest the nuclei of the muscle 
fibres (Schmidt test); (c) imperfect digestion of the carbohydrates. The 
stools are bulky, soft, acid, grayish wliite in color and have a peculiar odor. 

2, Changes in the urine; (a) sugar is present in certain cases, as considered 
under diabetes; (5) Cammidge’s reaction.—In many lesions of Hie pancreas 
this author claims that there is excreted by the kidneys a substance which in 
hydrolysis gives the reaction of a pentose. The Milne of this is still under 
discussion; the results with the improved method have been favorable, (c) 
The value of the presence in the urine of the fat-splitting ferment of Opie, 
the Sahli reaction, of lipnria, and of nialtosuria, has yet to be determined. 

H. HEMORRHAGE. 

Both Spiess (1866) and Zenker (1874) were acquainted with hemor¬ 
rhage ij}tft_the.pancreas as a cause of sudden death, but the great medico-legal 
importance of the subject was first fully recognized by F. W. Draper, of Bos¬ 
ton, whose townsmen, Harris, Fitz, Whitney, and others have contributed 
additional studies. In 4,000 autopsies Draper met .with 19 cases of pancreatic 
haemorrhage, in 9 or 10 of which no other cause of death was found. When 
th e bleeding is ex tensive the entire tissue of the gland is destroyed and the 
blood Invades the retro-peritoneal tissue. In other instances the peritoneal 
covering is broken and the blood fills the lesser peritonaeum (see ha-moperito- 
meum). The haemorrhage may be in connection with an acute pancreatitis or 
with necrotic inflammation of the gland. 

The nymptnm .1 are thus briefly summarized by Prince; “The patient who 
has previously been perfectly well, is suddenly taken with the illness which 
teimiaaies-lus life. . . . When the luemorrhage occurs the patient may lie 
quietly resting or pursuing his usual occupation. The pain which ushers in 
the attack is usually very severe and located in the upper part of the abdomen. 
It steadily increases in severity, is sharp or perhaps colicky in character. It 
is almost from the first accompanied by nausea and vomiting; the latter be-, 
comes frequent and obstinate, but gives no relief. The patient soon becomes 
anxious, restless, and depressed; he tosses about, and only with difficulty can 

be restrained in bed. The surface is cold and the forehead is covered with 
1 cold sweat. The pulse is weak, rapid, and sooner or later imperceptible. The 
ib^omen becomes tender, the tenderness being located in the upper part of the 
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abdomen or epigastrium-i Tympanites is sometimes marked. The tempera¬ 
ture is usually normal or subnormal. The bowels are apt to be constipated, 

m. ACUTE PANCREATITIS. 

(a) Acute Haemorrhagic Pancreatitis.—In this form the inflammation 
combined with haemorrhage, and it is difficult to separate dearly the two proi 
esses. 

Etiology. —A large majority of the oasesfoccur in adult males. McT’he< 
ran has reported one in a nine months' old child. Many of the patients hail 
been addicted to alcohol; others had suffered occasionally with severe pains 
and vomiting or with gall-stone colie. l’ciser found that 8 out of 121 col¬ 
lected cases of'acute pancreatitis were associated with parturition. He sug¬ 
gests that the manges bringing about the pancreatitis in these cases may be 
analogous to those occurring in the liver, kidneys, and other organs in eclamp¬ 
sia. Miinzer, on the other hand, advances the hypothesis that the initial 
necrosis |nay result from embolism with giant cells from the placenta. 

The.pancreas is found enlarged, and the interlobular tissue infiltrated 
with blood, and perhaps with clots. /The relation-of., gaLL-stonae to the con¬ 
dition has been demonstrated in a recent case (Opie))£ A small calculus had 
lodged in the diverticulum of Vater, closing its duodenal orifice and converting 
the common bile duct and the duct of Wirsung into a closed channel. Bile 
finding-its- way-in to the pancreas had caused hannorrhagic inflammation. In¬ 
jection of bile into the pancreatic ducts of dogs reproduces the lesion. The 
gland cells have undergone more or less wide-spread necrosis, and at the mar¬ 
gin of the necrotic areas are accumulations of inflammatory products, red 
blood-corpuscles, polynuclear leucocytes, and fibrin. There can he seen about 
the lobules and upon the omentum and mesentery opaque white specks, the 
fat necroses of Balser. 7 

Symptoms. —One of the most characteristic features is tho suddenness of 
the onset, usually with violent colicky pain in the upper part of the abdomen. 
^Nausea and (, vomiting follow, with s collapse symptoms, more or less severe 
according to the intensity of the attack. «The abdomen becomes swollen and 
tense and there is constipation. /• The temperature at first may be low; sub¬ 
sequently fever sets in, sometimes initiated by a chill. There may be early 
’ delirium. Collapse symptoms supervene, and death occurs usually from the 
second to the fourth day, or even earlier. The swelling and infiltration in the 
region of the pancreas necessarily involve the cceliac plexus, and the stretch¬ 
ing of the nerves may account for the agonizing pain and the sudden col¬ 
lapse. In a case which I have reported the semilunar ganglia-were swollen, 
the nerve-cells indistinct, and there was an interstitial infiltration of round 
cells. The Pacinian corpuscles in the neighborhood of the pancreas were enor¬ 
mously swollen and oedematous. 

Deep pressure on the upper part of the abdomen may give evidence of 
circumscribed resistance. 

Diagnosis.— T i)t 0 ° fl ' r '‘‘ 1 tnitn perforating peirit^ ; tir ; ° usu¬ 

ally suspected. Now that the condition has become better known the diagno¬ 
sis infra vitam has been made. “ Acute pancreatitis is to he suspected when 
a previously healthy person or a sufferer from occasional attacks of indigts- 
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tion is suddenly seized with a violent pain in the epigastrium followed by votu 
iting and collapse, and in the course of twenty-four hours by a cireumscribec 
epigastric swelling, tympanitic or resistant, with slight elevation of tempera¬ 
ture. Circumscribed tenderness in the course of the pancreas and tender spotf 
throughout the abdomen are valuable diagnostic signs ” (Fitz). An intorost- 
ing^case admitted to the Johns Hopkins Hospital illustrates ti common mis¬ 
take. (The young man had had symptoms of oils true tion of the bowels for 
three or four days. The abdomen was distended, tender, and very painful. 

. I.saw him on admission, agreed in the diagnosis of probable obstruction, and 
ordered him to be transferred at once to the o|>eraling-room. Hoisted found 
no evidence of obstruction, but in the region of the pancreas and at the root 
of the mesentery there was a dense, thick, indurated mass, and there were areas 
of fat-necrosis in both mesentery nnd omentum. Oddly enough this patient 
returned four years afterward with another attack, but lie refused to lie oper¬ 
ated upon and was taken awav by his friends. 

(6) Acute Suppurative Pancreatitis—Pancreatio Abscess. —Pits, in his 
monograph in 1889, reported 22 cases. To this list Kiirte has added 21. Of 
the cases, 32 were in males. 

Etiology.— The etiology in a majority of eases is doubtful.; Dyspeptic dis¬ 
turbances and.truuma have preceded the onset in some instances. In 2-1 cases 
there was a single abscess; in 14 there were numerous small abscesses. In other 
instances there was a diffuse purulent infiltration. Some of the sequels are 
,peri-pancreatic abscess,.-perforation into the stomach,-the duodenum, or tho 
peritomeum, anck thrombosis of the portal vein. 

Symptoms. —The symptoms of suppurative pancreatitis are not always well 
defined. In one case in my wards Thayer made a correct diagnosis. Tho 
patient, aged thirty-four, had had occasional attacks of severe pain and vomit¬ 
ing. This was followed by fever and delirium. A deep-seated mass was felt 
in tho median line just above tho umbilicus. Finney ojierated and found dis¬ 
seminated fat-necrosis and a deep-seated abscess with necrotic pancreatic tis¬ 
sue. The patient recovered. The course of the suppurative form is much 
more chronic. Icterus, fatty diarrhoea, and sugar in the urine have been met 
with in some cases. The presence of a tumor mass in the epigastrium is ot 
the greatest moment. 

(c) Gangrenous Pancreatitis. —Complete necrosis of the gland, or part of 
it, may follow either haemorrhage or-hannorrhagic inflammation, and in excep¬ 
tional cases may occur after? suppurative infiltration or,after injury or the 
^perforation of an ulcer of the stomach. In Fitz’s monograph 15 cases uro 
reported. Korte has increased this number to 40. Symptoms of hemorrhagic 
pancreatitis may precede or be associated with it. Death usually follows in 
from ten to twenty days, with symptoms of collapse. 

Anatomically the pancreas may present a dry necrotic appearance, but as 
a rule the organ is converted into a dark slaty-colored mass lying nearly free 
'n the omental cavity or attached by a few shreds. In other instances the 
totally or partially sequestrated organ may lie in a large abscess cavity, form¬ 
ing a palpable tumor in the epigastric region. In two eases, reported by Chiari, 
the necrotic pancreas was discharged per rectum, with recovery. 

Halation of Fat-necrosis to Pancreatic Disease. —In connection with all 
^°t®!_pf Jjgmcreatic disease small yellowish areas, to which Balser first directed 
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attention, may be found'in the interlobular pancreatic tissne^in,.the .mesen¬ 
tery* in the omentum,<|in the abdominal fatty tissue generally, and occasiou- 
aUyrin.the pericardial andmubcutaneous fat. It is stated that they may be 
present without disease of the gland, but this is doubtful. They are most fre¬ 
quent in the haemorrhagic and necrotic forms of pancreatitis, less common 
in the suppurative. In the pancreas the lobules are seen to be separated^ & 
dead-white necrotic tissue, which gives a remarkable appearance to the section. 
In the abdominal fat the areas are usually not larger than a pin’s head; they 
at once attract attention, and may be mistaken, on superficial examination, for 
miliary tubercles or neoplasms. They may be larger; instances have been re¬ 
ported in which they were the size of a hen’s egg. On section they have a soft, 
tallowy consistence. E. LangerhanB has shown that this substance is a com¬ 
bination of lime with certain fatty acids. They may be crusted with limp, 
and in a man, aged eighty, who di e d of Bright’s disease, I found the lobules 
of the pancreas entirely isolated by areas of fat-necrosis with extensive depo¬ 
sition of lime salts. There is no necessary etiological relation between disease 
of the pancreas and disseminated fat-necroses of the abdomen at the time 
the latter are discovered. They have been found accidentally in laparotomy 
for ovarian tumor and in instances in which tho pancreas has been normal. 
They may be present in thin persons or in association with gall-stones. Bacil¬ 
lus coli was present in two instances, with diphtheritic colitis, examined by 
Welch, though in most cases tho areas of necrosis are sterile. > Langcrhans 
produced fat-necrosis by injecting extract of pancreas into the peri-renal 
fatty tissue of a dog; and Hildebrand and Dettmcr have shown experimentally 
that the fatnecroses are caused by certain constituents of the pancreatic 
juice, but not by trypsin. 3 Flexner has demonstrated by chemical tests 
the existence of the fat-splitting ferment in peritoneal fat-necroses in 
recent human and experimental cases. The ferment (steapsin) disappears 
after five or six days in experimental necroses, and can not be demonstrated 
in the lime-incrustcd human ones. If H. I T. Williams has produced similar 
lesions in tho subcutaneous fat by inserting bits of sterile pancreas beneath 
the skin.i'Ey ligating the pancreatic ducts of cats Opie produced at the end of 
several weeks necrosis of almost the entire abdominal fat, together with foci 
in the subcutaneous tissue and in the pericardium. £ Flexner has produced acute 
haemorrhagic pancreatitis by injecting artificial gastric juice into the duct of 
Wirsung. ; Qpie has recently made the interesting observation that haemor¬ 
rhagic pancreatitis and fat-necrosis may be produced by injecting bile into the 
pancreatic duct of dogs, and has also shown that the penetration of bile into 
the pancreas may be the cause of these conditions in human cases. 

It is well for surgeons to remember that in two cases at least the most 
serious symptoms of acute pancreatic disease have been found in association 
only with wide-spread fat-necrosis of the gland. In a base reported by Stock- 
ton and Williams a man, on his return journey from Europe, was seized with 
vomiting and pain, without fever, but with a very small pulse. The patient 
died soon after his arrival in America. The post mortem showed a pancreas 
18 cm. long, at first sight normal, but on section most extensive bitty infiltra¬ 
tion with fat-necrosis was demonstrable. 



IV. CHRONIC PANCREATITIS. 

Anatomically there arc two forms (a) interlobular, including that cauw 
hy_occ1naion-of the duct, and (6) interacinar, a more diffuse process invadii 
''the islands of Langerhans, which are spared in the other fonms. It is foun 
sTa common condition, if microscopical examination is made. Tlie organ 
enlarged and hard and the lobules stand out clearly. So hard may the glan 
be that surgeons have frequently mistaken the enlarged and firm head for 
new growth. In the later stages the gland may be shrunken and cirrhoti 
Pancreatic calculi, i-gall-stones^ infections of the duct (catarrhal by exter 
sion from the duodenum) are the common causes; a very typical form occur 
in hasmochromatosis. The symptoms arc not very well defined. Many c 
the most characteristic specimens have been met with accidentally. When du 
to calculi and infection of the ducts there are'pin,vdyspepsia,\fatty stools 
jaundice, at-"times fever, and loss of weight. The jaundice may be due t 
compression of the head of the common bile-duet where it passes through thi 
gland. /Progressive wasting,rtho, urinary reactions (Oammidgc’s in practise! 
hands)f and jaundice are the most important diagnostic features, but at bes 
there is a good deal of uncertainty. It is quite possible, as Mayo Robson sug 
gests, that many instances of so-called catarrhal jaundice arc due to pressurt 
on the common duct by the swollen pancreatic tissue. Prom a surgical stand¬ 
point jaundice is a most important symptom and was present in every one oi 
the 18 cases selected to illustrate the clinical course, etc., in Mayo Robson and 
Cammidge’s work on the Pancreas. Drainage of the duets and removal of 
the Btones are advised. 


V. PANCREATIC CYSTS. 

Of 121 cases operated upon by surgeons 60 were in males and 66 it 
females; in 5 the sex was not given (Korte). Sixty-six of the cases occurred 
in the fourth decade. T. C. Railton’s case (which is not in Korte’s series), 
an infant aged six months, and Shattuck’s case in a child of thirteen and a 
half months, are the youngest in the literature. According to the origin 
Korte recognizes three varieties. 

(1) Traumatic Cases.—In this list of 33 cases 30 were in men and only 
3 in women. / Blows on the abdomen or.- constantly repeated pressure are the 
most common forms of trauma. One case followed severe massage. Usually 
with the onset there are inflammatory symptoms, pain, and vomiting, some¬ 
times suggestive of peritonitis. The contents of the cyst arc usually bloody, 
though in 13 of the traumatic cases it was clear or yellowish. 

(2) Cysts following Inflammatory Conditions.—In 51 cases the trouble 
began gradually after attacks of dyspepsia with colic, simulating somewhat 
that of gall-stones. Occasionally the attack set in with very severe symptoms, 
suggestive of obstruction, of the bowel. In this group thetumorappearedm 
19 cases sopn after the-onset of the pain; in others it was delayed for a period 
of from a few weeks to two or three years. McPhedran has reported a re¬ 
markable instance in which the tumor appeared in the epigastrium with signs 
of severe inflamma tion. It was opened and drained and believed to be a 
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hydrops of the lesser peritoneal cavity. Three months later a second cyst 
developed, which appeared to spring directly from the pancreas. 

(3) Cysts without any Inflammatory or Traumatio Etiology. —Of 33 cases 
in this group 26 were in women. A remarkable feature is the prolonged.,period 
ofjheir.exis fence—in one ease for forty-seven years, in one for between, six¬ 
teen and twenty years, in others for sixteen, nine, and eight years, in the major¬ 
ity for from two to four years. 

Morbid Anatomy. —Anatomically Korte recognizes (1) retention cysts- due 
to plugging of the main duct; (2) proliferation cysts of the pancreatic tissue— 
the cysto-adenoma; (3) retention cysts arising from the alveoli of the.gland 
and of the smaller ducts, which become cut off and dilate in consequence of 
chronic interstitial pancreatitis; (4) pseudo-cysts following inflammatory or 
traumatic affections of the pancreas, usually the result of injury, causing haem¬ 
orrhage and hydrops of the lesser peritonamm. 

Situation. —In its growth the cyst may (1) be in the lesser peritonaeum, 
push the stomach upward, and reach the abdominal wall between the stomach 
and the transverse colon; (2) more rarely the cyst appears above the lesser 
curvature and pushes the stomach downward; in both of these cases the situ¬ 
ation of the tumor is high in the abdomen, but (3) it may develop between 
the leaves of the transverse meso-colon and lie below both the colon and the 
stomach. The relation of these two organs to the tumor is variable, but in 
the majority of cases the stomach lies above and the transverse colon below the 
cyst. Occasionally, too, as in T. C. Railton’s case, the cyst may arise in the 
tail of the pancreas and project far over in the left hypochondrium in the 
position of the spleen or of a renal tumor. 

General Symptoms. —Apart from the features of onset already referred 
to, the patient may complain of no trouble whatever, particularly in the very 
chronic cases, unless the cyst reaches a very largo size. Painful colicky attacks, 
with nausea and vomiting and progressive enlargement of the abdomen, have 
frequently been noted, Patty diarrhoea from disturbance of the function of 
the pancreas is rare. Sugar in the urine has been present in a number of 
cases. ; Increased secretion of the saliva, the so-called pancreatic salivation, 
is also rare. Pressure of the cyst may sometimes cause jaundice, and in rare 
instances dyspnoea. Very marked loss of flesh has been present in a number 
of cases. A remarkable feature often noticed has been the transitory disap¬ 
pearance of the cyst. In one of Halsted’s cases the girth of the abdomen de¬ 
creased from 43 to 31 inches in ten days with profuse diarrhoea. Sometimes 
the disappearance has followed blows. 

Diagnosis. —The cyst occupies the upper abdomen, usually forming a 
semicircular bulging in the median line, rarely to either side. In 16 cases 
Korte states that the chief projection was below the navel. In one case oper¬ 
ated upon by Halsted the tumor occupied the greater part of the abdomen 
The cyst is immobile, respiration having little or no influence on it. As already 
mentioned, the stomach, as a rule, lies above it and the colon below. 

In a majority of the cases the fluid is of a reddish or dark-brown color, 
and contains blood or blood coloring matter, cell detritus, fat granules, and 
sometimes cholesterin. The consistence of the fluid is usually mucoid, rarely 
thin. The reaction is alkaline, the specific gravity from ,1.010 to 1.020. In 
22 cases Korte states that the fluid was.not haemorrhagic. 
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The existence of ferments is important. Tn 51 cases they were prese 
in the fluid or in the material from the fistula. In 20 cases only one ferine 
was present, in 20 cases two, and in 14 cases all three of the pancreatic f< 
mentis were found. In view of the wide occurrence of diastatic and fi 
emulsifying ferments in various exudates, the most important and only pa 
tive sign in the diagnosis of the pancreatic secretion is the digestion of fibr 
and albumin. 

OfiMtm -—Of 160 cases of operation there were 150 recoveries. Tneisu 
and drainage was the operation performed in IMS eases, in 15 excision w 
performed. 


VI. TUMORS OF THE PANCREAS. 

Of new growths in the organ carcinoma is the most frequent. Sarcomi 
adenoma, and lymphoma are rare. 

Frequency. —At the General Hospital in Vienna in 18,069 autopsies thei 
were 22 cases of cancer of the pancreas (Biach). In 11.472 post mortems t 
Milan, Segxe found 132 tumors of the pancreas, 127 of which were care! 
nomata, 2 sarcomata, 2 cysts, and 1 syphiloma. In 6,000 autopsies at Guy’ 
Hospital there were only 20 eases of primary malignant disease of the orgai 
(Halo White). In the first 1,500 autopsies at the Johns Hopkins Itospita 
there were 6 cases of adeno-carcinoma, and 1 doubtful case in which the exac 
origin could not be stated. There were 8 eases of secondary malignant diseasi 
of the pancreas. The head of the gland is most commonly involved, but the 
disease may be limited to the body or to the tail. The majority of the patient) 
are in the middle period of life. 

Symptoms. —The diagnosis is not often possible. The following are th< 
most important and suggestive features: (a) Epigastric pains, often occur 
ring in paroxysms. (6) Jaundice, due to pressure of the tumor in the heat 
of the pancreas on the bile-duet. The jaundice is intense and permanent, am 
associated with dilatation of the gall-bladder, which may reach a very large 
size, (c) The presence of a tumor in the epigastrium. This is very variable 
In 137 cases Da Costa found the tumor present in only 13. Palpation undei 
antesthesia with the stomach empty would probably give a very much largei 
percentage. As the tumor rests directly upon the aorta there is usually a 
marked degree of pulsation, sometimes with a bruit. There rnay be pressure 
on the portal vein, causing thrombosis and its usual sequels, (d) Symptoms 
due to loss of function of the pancreas are less important. Fatty dinrrluea is 
not very often present. In consequence of the absence of bile the stools are 
usually very clay-colored and greasy. Diabetes also is not common. («) A 
very rapid wasting and cachexia. Of other symptoms nausea and vomiting 
are common. In some instances the pylorus is compressed and there is great 
dilatation of the stomach. In a few cases there has been profuse salivation. 

The points of greatest importance in the diagnosis are the intense and 
permanent jaundice, with dilatation of the gall-bladder, rapid emaciation, 
and the presence of a tumor in the epigastric region. Of less importance are 
features pointing to disturbance of the function of the gland. 

Of other new growths sarcoma and lymphoma have been occasionally 
found. Miliary tubercle is not very uncommon in the gland. Syphilis may 
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occur as rather a chronic interstitial inflammation, or in the form of gummata. 

The outlook in tumors of the pancreas is, as a rule, hopeless. However, 
of 10 cases operated upon of late years, 6 recovered (Korte). 

VXL PANCREATIC CALCULI. 

Pancreatic lithiasis is comparatively rare. In 1883 George W. Johnston 
collected 35 cases in the literature. In 1,500 autopsies at the Johns Hopkins-' 
Hospital there were 2 cases. 

The stones are usually numerous, either round in shape or rough, spinous 
and coral-like. The color is opaque white. They are composed chiefly of car¬ 
bonate of lime. The effects of the stones are: (1) A chronic interstitial in¬ 
flammation of the gland substance with dilatation of the duct; sometimes there 
is cystic dilatation of the gland; (2) acute inflammation with suppuration; 
(3) the irritation of the stones, as. in thegaDFbTadder, may. lead tO earcinoma. 

Symptoms. —The cases are not often diagnosed. Pains in the epigastrium, 
often very severe, but not characteristic; the signs of pancreatic insufficiency 
already described, and the X-rays, which show the pancreatic but not the 
biliary concretions, are suggestive features. An analysis of the calculi passed 
with the stools may alone serve to distinguish a case from one of gall-stones. 
Operation has been performed in five or six cases. In Mayo Robson’s case 
the stones were removed from the duct of Wirsung. 


J. DISEASES OF THE PERITON iETJM. 

I. ACUTE GENERAL PERITONITIS. 

Definition. —Acute inflammation of the peritonaeum. 

Etiology. —The condition may be primary or secondary. 

(а) Pbimaby, Idiopathic Pekitonitis. —Considering how frequently the 
pleura and pericardium are primarily inflamed the rarity of idiopathic in¬ 
flammation of the peritonaeum is somewhat remarkable. * It may follow cold or 
exposure and is then known as rheumatic peritonitis. No instance of the kind 
has come under my notice. IniBright’s disease,'- gout and} arterio-sclerosis 
acute peritonitis may occur as a terminal event. Of n>2 cases of peritonitis 
which came to autopsy at the Johns Hopkins Hospital, 12 were of this form. 
In these there was some pre-existing chronic disease (Flexner). 

(б) Sjjcondaby pekitonitis is due to extension of inflammation from, or 
perforation of one of the organs covered by the peritonaeum. Peritonitis from 
extension may follow inflammation of the stomach or intestines, extensive 
ulceration in these parts, cancer, acute suppurative inflammations of the spleen, 
liver, pancreas, retroperitoneal tissues, and the pelvic viscera. 

Perforative peritonitis is the most common, following external wounds, 
perforation of ulcer of the stomach or bowels, perforation of the gall-bladder, 
abscess of. the liver, spleen, or kidneys. Two important causes are appendi¬ 
citis and suppurating inflammation about the Fallopian tubes and ovaries. 
There are instances in which peritonitis has followed rupture of an appar¬ 
ently normal Graafian follicle. 
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■ Of the above 102 cases, 56 originated in an extension from some disease 
abdotninal viscus. The remaining 34 followed surgical operations upon tl 
peritonaeum or the contained organs. 

^ The peritonitis of septicaemia and py.emia is almost invariably the resu 
of a local process. An exceedingly acute form of peritonitis may be caused t 
I®development of tubercles on the membrane. 

^ Morbid Anatomy. —In recent cases, on opening the abdomen the intei 
oils are distended and glued together by lymph, and (he peritonamr 
its a patchy, sometimes a uniform injection. The exudation may lie 
(i)* Fibrinous, with little or no fluid, except a few pockets of clear serui 
jetween the coils, (b) Sero-fibrinous. The coils are covered with lympl 
md there is in addition a large amount of a yellowish, sero-librinous fluid 
[n instances in which the stomach or intestine is perforated this may bo mixa 
vith food or fasces, (c) Purulent, in which the exudate is either thin an< 
jreenish-yellow in color, or opaque white and creamy, (tl) Putrid. Occa 
ionally in puerperal and perforative peritonitis, particularly when the lattei 
ias been caused by cancer, the exudate is thin, grayish-green in color, anc 
ias a gangrenous odor, (r) 1 hemorrhagic. This is sometimes found as nr 
dmixture in cases of acute peritonitis following wounds, and occurs in tilt 
aneeron s and tub ercul ous forms. (/) A rare form occurs in which the injec¬ 
tion is present, but almost all signs of exudation are wanting. Close inspection 
may be necessary to detect a slight dulling of the serous surfaces. 

The amount of the elfusion varies from half a litre to 20 or 30 litres. 
There are probably essential differences between the various kinds of peri¬ 
tonitis. 

Bacteriology of Acute Peritonitis. —Much work has lieen done lately upon 
the subject. Flcxner has analyzed 102 cases of peritonitis, in which bacterio¬ 
logical studies wore made, which came to autopsy in the .lolnis Hopkins Hos¬ 
pital. He makes three classes. The first class embraces the primary or idio¬ 
pathic form, of which 12 cases were found. These were with one exception 
mono-infections. The prevailing micro-organism was the streptococcus pyog¬ 
enes (five times), the remaining ones being the staphylococcus aureus, micro¬ 
coccus lanceolatus, bacillus proteus, pyocyancus, eoli communis, and the in¬ 
fluenza bacillus. The second class followed operations upon the pcritonieum, 
excepting operations upon the intestine. The majority of these cases were 
examples of wound infection. They were 33 in number. In 25 of these mono¬ 
infections, in 8 mixed infections existed. The prevailing micro-organism was 
the staphylococcus aureus, which was present alone in 12 and combined in 2 
cases. The streptococcus occurred 5 times uncombined and 4 times com¬ 
bined. The .bacillus coli was found 5 times in all, being unassociated in 3 
cases. Other organisms found were the micrococcus lanceolatus, staphylococcus 
albns, bacillus pyocyancus, and airogenes capsulatus. The remaining 56 cases, 
forming theJhird.class, were instances of intestinal infection, these com¬ 
prised 23 mono-'and 33 polyinfections. The predominating micro-organism 
was the bacillus coli communis which occurred in 43 cases, 8 limes alone and 
35 in association. The streptococcus was present in 37 eases, lieing alone m 7. 
The staphylococci, pneumococcus, bacillus proteus, pyocyancus, yphosus, an 
arogenes capsulatus occurred in a smaller number of instances. 

Among the micro-organisms thus far found rarely m peritonitis, may 
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mentioned the gonococcus, the anthrax bacillus, the proteus bacillus, and the 
, typhoid bacillus. The gonorrhoeal form arises from salpingitis and may occur 
in children. Welch has found the bacillus coli communis in peritonitis due 
to ulceration of the intestines without perforation. 

Symptoms. —In the perforative and septic cases the onset is marked by 
chilly feelings or; an actual rigor with intense pain in the abdomen. In typhoid 
fever, when the sensorium is benumbed, the onset may not be noticed. The 
pain is general, and is usually intense and aggravated by movements and pres¬ 
sure. A position is taken which relieves the tension of the abdominal mus¬ 
cles, so that the patient lies on the back with the thighs drawn up and the 
shoulders elevated. The greatest pain is usually below the umbilicus, but in 
peritonitis from perforation of the stomach pain may bo referred to the back, 
the chest, or the shoulder. The respiration is superficial—costal in type— 
as it is painful to use the diaphragm. For the same reason the action of 
coughing is restrained, and even the movements necessary for talking arc lim¬ 
ited. In this early stage the sensitiveness may be great and the abdominal 
muscles are often rigidly contracted. If the patient is at perfect rest the pain 
may be very slight, and there are instances in which it is not at all marked, 
and may, indeed, be absent. 

The abdomen gradually becomes distended and tense and is tympanitic on 
percussion. The pulse is rapid, small, and hard, and often has a peculiar wirv 
quality. It ranges from 110 to 150. The temperature may rise rapidly after 
the chill and reach 104° or 105°, but the subsequent elevation is moderate. 
In some very severe cases there may be no fever throughout. The tongue at 
first is white and moist, but subsequently becomes dry and often red and fis¬ 
sured. Vomiting is an early and prominent feature and causes great pain. Thu 
contents of the stomach arc first ejected, then a yellowish and bile-stained 
fluid, and finally a greenish and, in rare instances, a brownish-black liquid with 
slight focal odor. The bowels may be loose at the onset and then constipa¬ 
tion may follow. Frequent micturition may be present, less often retention. 
The urine is usually scanty and high-colored, and contains a large quantity 
of indican. 

The appearance of the patient when these symptoms have fully developed 
is very characteristic. The face is pinched, the eyes are sunken, and the expres¬ 
sion is very anxious. Th<ua?pstant vomiting, of fluids causes a wasted Appear¬ 
ance, and the hands sometimes present the washer-woman’s skin. Except in 
cholera, we see the Hippocratic,fqcics. more frequently.in this than in any 
other" disease—'“ft.. sharp nose,hoi low eyes, collapsed temples; the ears cold, 
contracted, and their lobes turned out; the skin about the forehead being rough, 
distended, and parched; the color, of the whole face being brown, black, livid, 
or lead-colored.” There are one or two additional points about the abdomen. 
(The tympany is usually excessive, owing to the great relaxation of the walls of 
the intestines by inflammation and exudation. Thp splenic dulness may lie 
obliterated, the. diaphragm pushed up, and the apex beat of the heart dislo¬ 
cated to the fourth interspace. The liver dulness may be greatly reduced, or 
may, in the mammary line, be obliterated It has been claimed that tbia. is a 
distincti v e featu re of perforative peritonitis, but on several occasions I have 
been able to demonstrate that the liver dulness in the middle and mammary 
line was obliterated by tympanites alone. In the axillary line, on the other 
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frand, the liver duiness, thougli diminished, may |>ersist. Piu gyiui-porilo mmiin. 
following perforation more certainly obliterates the hepatic duiness. In'such 
cases the fluid effused prodoieauudulness in the lateral regions; hut with gas 
Jn the peritomeum, if the patient is turned on the left side, a clear note is 
EearcTbenaath the seventh and eighth ribs. Acute peritonitis may present a 
flat, rigid abdomen throughout its course. , 

Effusion of fluid—ascites—is usually present except' in some acute rapidly 
fatal cases. The flanks are dull on percussion. The duiness may be movable, 
though this depends altogether upon the degree of adhesions. There may bo 
considerable effusion without either movable duiness or fluctuation. A fric¬ 
tion-rub may be present, as first pointed out by Bright, but it is not nearly so 
common in acute as in chronic peritonitis. 

Course. —The acute diffuse peritonitis usually terminates in death. The 
most intense forms may kill within thirty-six to forty-eight hours; more com¬ 
monly death results in four or five days, or the attack may be prolonged to 
eight or ten days. The pulse becomes irregular, the heart-sounds weak, the 
breathing shallow; there are lividity with pallor, a cold skin with high rectal 
temperature—a group of symptoms indicating profound failure of the vital 
functions for which Gee has revived the old term jifinifijinita. Occasion¬ 
ally death occurs with great suddenness, owing, possibly, to paralysis of tho 


nean. , 

Diagnosis. —In typical cases the severe pain at onset, the distention of the 
abdomen, the tenderness, the fever, the gradual onset of effusion, collapse, 
and the vomiting give a characteristic picture. Careful inquiries should at 
once be made concerning the previous condition, from which a clew can often 
be had as to the starting-point of the trouble. In young adults a considerable 
proportion of all cases depends upon perforating appendicitis, and there may 
be an account of previous attacks of pain in the iliac region, or of constipa¬ 
tion alternating with diarrhoea. In women the most frequent causes are sup¬ 
purative processes in the pelvic viscera, associated with salpingitis, abscesses 
in the broad ligaments, or acute puerperal infection. Perforation of gastric 
ulcer is a more common factor in women than in men. It is not always easy 
to determine the cause. Many cases come under observation for the first time 
with the abdomen distended and tender, and it is impossible to make a satis¬ 
factory examination. In such instances the pelvic organs should be examined 
with the greatest care. In typhoid fever, if the patient is conscious, the sud¬ 
den onset Of pain, the tenderness, rigidity, muscle spasm, and the aggravation 
of the general symptoms indicate what has happened. When the patient is 
in.deep coma, on the other hand, the perforation may lie overlooked. The fol¬ 
lowing conditions arc most apt to lie mistaken for acute peri oni is. 

(a) Acute Entero-colitis.-Mem the pain and distention and the sensitive¬ 
ness on pressure may be marked. The pain is more colicky m character, th . 

diarrhoea is more frequent, and the collapse is more extreme 

(b) The So-called Hysterical Peritonitis.—This has deceived the ve y 
elect, L almost every feature of genuine peritonitis, even the ™ lla P^’ 

be dtnnkted. The onset ms, be sudden, with.«»» p.'» 

tenderness, remlting, disrrho., difflenlt, .» aicturt.on .n'l ihe eb.nde. 

Mo deenbitus. Even the temperature ms, beSereted 

rence of the attack. A case has been reported by Bnstowe in wmen lour 
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attacks occurred within a year, and it was not until special hysterical symp¬ 
toms developed that the true nature^of the trouble was suspected. 

(c) Obstruction of the bowel, as already mentioned, may simulate perito¬ 
nitis, both having pain, vomiting, tympanites, and constipation in common. 
It may for a couple of days really be impossible to make a diagnosis in the 
absence of a satisfactory history. 

(d) Rupture 'of an abdominal aneurism or embolism of the superior mes¬ 
enteric artery may cause symptoms which simulate peritonitis. In the latter, 
sudden onset with sesascupain, the collap s qsy mptoms, frequent-vomiting, and 
great distention-of the abdomen may-be-present. 

(e) I have already referred to the fact that acute htemorrhagic pancre¬ 
atitis may be mistaken for peritonitis. Lastly, a ruptured tubal pregnancy 
may resemble acute peritonitis. 

n. PERITONITIS IN INFANTS. 

Peritonitis may occur in the foetustas a consequence of syphilis, and may 
lead to constriction of the bowel by fibrous adhesions. 

X In the new-born a septic peritonitis may extend from an inflamed cord. 
Distention of the abdomen, slight swelling and redness about the cord, and 
not infrequently jaundice are present. It is an uncommon event, and existed 
in only 4 of 61 infants dying with inflammation off the cord and septicaemia 
(Runge). 

J. During childhood peritonitis arises from causes similar to those affect¬ 
ing the adult.G^Perforative appendicitis is common. 6 Peritonitis following 
blows or kicks on the abdomen occurs more frequently at this period. In 
boys Injury while playing foot-ball may be followed by diffuse peritonitis. A 
rare cause in children is extension, through t.ha diaphragxa(jrom.an-■empyema. 
There are on record instances of peritonitis occurring in several children at 
the same school, and it haafbeen attributed to sewer-gas poisoning. It was in 
investigating an epidemic of this kind at the Wandsworth school, in London, 
that Anstie received the post-mortem wound of which he died. It is to lie 
remembered that peritonitis in children/may follow the gonorrhoeal vulvitis 
so common in infant homes and hospitals. 

m. LOCALIZED PERITONITIS. 

1. 8nhphrcnio Peritonitis. —The general peritonaeum covering the right 
and left lobes of the liver may be involved in antegteosion fEom_the_pleura 
of ..suppurative, - tuberculous, or cancerous processes, ilnu various affections 
of the liver—cancer, abscess, hydatid disease, and in affections of the gall¬ 
bladder—the inflammation may be localized to the peritonaeum covering the 
upper surface of the organ. These forma of localized subphrenic peritonitis 
in the greater sac are not so important in reality as those which occur in the 
leas er peritonuppm . The anatomical relations of this structure are as follows: 
*Tt lies behind and below the stomach, the gastro-hepatic omentum, and the 
Ulterior layer of the great omentum. Its lower limit forms the upper layer 
of the transverse meso-colon. On either side it reaches from the hepatic to 
(he splenic flexure of the colon, and from the foramen of Winslow to the 
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lii l j lB p f the, spleen. Uulucd it covers and i.s I-gi-Hy f r .,„| r f 

thfejUttGISP 8 ' ItWJflfiPT limit is formed by flic frausMuaaJissuie uf flic liver, 
and by that portion of the diaphragm wliicli is covered by the lower layer of the 
right lateral ligament of the liver; the lobiis Spigelii lies bare in the cavity. 
The^foramep of Winslow, through which the lesser communicates with the 
greater peritonaeum, is readily closed by inflammation^ * 

Inflammatory processes, exudates, and luemorrbages may be confined en¬ 
tirely'!# the .lesser peritonaeum. The exudate of tuberculous peritonitis may 
be confined to it. Perforations of certain parts of the stomach, of the duode- 
'num, and of the colon may excite inflammation in it alone; and in various 
affections of the pancreas, particularly trauma and luemorrhage, the effusion 
into the sac has often been confounded with cyst of this organ. “ Pathological 
distention of the lesser peritoneum gives rise to a tumor in the left hypo¬ 
chondriac, epigastric, and umbdical regions of a somewhat characteristic shape*, 
but which appears to vary from time to time in form and size, according lo 
the conditions of the overlying stomach; for when the viseus is full of liquid 
contents it increases the area of the tumor’s dulness, while it makes its out¬ 
lines less definable by palpation, and if the stomach is distended with gas the 
dull area becomes resonant aud apparently the tumor may disappear alto¬ 
gether. The colon always lies below the tumor and never in front of or above 
it, as is the case in kidney enlargement ’’ (Jordan Lloyd). 

Special mention must lie made of the remarkable form of subphrenie 
abscess containing air, which may simulate closely pneumothorax, and hence 
was called by Leyden Fyo-pneumolliorax subphreniem. The affection has 
been thoroughly studied of late years by Heheurlcn, Mason, Mellzer, and I/* 
Dickinson. In 142 out of 110 recorded cases the cause wns known. In a few 
instances, as in one reported by Meltzer, the subphrenie abscess seemed to have 
followed pneumonia. Pyothorax is an occasional cause. By far the most fre¬ 
quent condition is gastric ulcer, which occurred in 80 of the cases. Duodenal 
ulcer was the cause in 6 per cent. In about 10 per cent of the cases the appen¬ 
dix was the starting-point of the abscess. Cancer of the stomach is an occa¬ 
sional cause. Other rare causes are trauma, which was present in one of my 
cases, perforation of an hepatic or a renal abscess, lesions of the spleen, 
abscess, and cysts of the pancreas. 

In a majority of all the cases in which the stomach or duodenum is per¬ 
forated—sometimes, indeed, in the cases following trauma, as in Case S of my 
series—the abscess contains air. 

ThSLgymptoms of subphrenie abscess vary very considerably, depending 
a good deal upon the primary cause. The-onset, as a rule, is abrupt, pariieu- 
larly when due to perforation of a gastric ulcer. There are severe pain, vom¬ 
iting, often of bilious or of bloody material; respiration is embarrassed, owing 
to the involvement of the diaphragm; then the constitutional symptoms occur 
associated with suppuration, chills, irregular fever, and emaciation Subse- 
fluently perforation may take place into the pleura or into tin* nng, wi 1 severe 
cough and abundant purulent expectoration. . , 

The conditions are so obscure that the diagnosis of subphrenie abscess is 
not often made. The perihepatic abscess beneath the arch of the diaphragm, 
whether to the right ot left of the suspensory ligament when it does not contain 
ah - , is almost invariably mistaken for empyema. When a pus collection of 
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any size is in the lesser peritonaeum, the tumor is formed which lias the char¬ 
acters already mentioned in a quotation from Mr. Jordan Lloyd. 

The most remarkable features are those which are superadded when the 
abscess cavity contains air. Here, on the right side, when the abscess is in 
the greater peritonaeum, above the right lobe of the liver, the diaphragm may 
be pushed up to the level of the second or third rib, and the physical signs on 
percussion and auscultation are those of pneumothorax, particularly the tym¬ 
panitic resonance and the movable dulness. The liver is usually greatly de¬ 
pressed and there is bulging on the right side. Still more obscure are the 
cases of air-containing abscesses due to perforation of the Btomach or duode¬ 
num, in which the gas is contained in the lesser peritoneum. Here the dia¬ 
phragm is pushed up and there are signs of pneumothorax on the left side. 
In a large Majority of all the cases which follow perforation of a gastric ulcer 
the effusion lies between the diaphragm above, and the spleen, stomach, and 
the left lobe of the liver below. 

The prognosis in subphrenic abscess is not very hopeful. Of the cases on 
record about 30 per cent only have recovered. 

2. Appendicular. —The most frequent cause in the male of localized peri¬ 
tonitis is inflammation of the appendix vermiformis. The situation varies 
with the position of this extremely variable organ. The adhesion, perforation, 
and intraperitoneal abscess cavity may be within the pelvis, or to the left of 
the median line in the iliac region, in the lower right quadrant of the umbil¬ 
ical region—a not uncommon situation—or, of course, most frequently in the 
right iliac fossa. In the most common situation the localized abscess lies upon 
the psoas muscle, bounded by the caecum on the right and the terminal por¬ 
tion of the ileum and its mesentery in front and to the left. In many of these 
cases the limitation is perfect, and post-mortem records show that complete 
healing may take place with the obliteration of the appendix in a mass of 
firm scar tissue. 

3. Pelvic Peritonitis. —The most frequent cause is inflammation about the 
uterus and Fallopian tubes. Puerperal septicaemia, gonorrhoea, and tubercu¬ 
losis are the usual causes. The tubes are the starting-point in a majority 
of the cases. The fimbriie become adherent and closely matted to the ovary, 
and there is gradually produced a condition of thickening of the parts, in 
which the individual organs are scarcely recognizable. The tubes are dilated 
and filled with cheesy matter or pus, and there may be small abscess cavities 
in the broad ligaments. Rupture of one of these may cause general perito¬ 
nitis, or the membrane may be involved by extension, as in tuberculosis of 
these parts. 

IV. CHRONIC PERITONITIS. 

The following varieties may be recognized; 

(a) Local adhesive peritonitis, a very common 'condition, which occurs 
particularly about the spleen, forming adhesions between the capsule and the 
diaphrag m , about the liver, less frequently about the intestines and mesen¬ 
tery. Points of thickening or puckering on the peritonaeum occur sometimes 
With union of the coils or with fibrous bands. In a majority of such cases the 
condition is met accidentally post mortem. T wo sets of sypiptOT 1 ™ how- 
ever, becapaecLhy. these adhesions. When a fibrous band is attached in such 
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a way as to font) a loop or snare, a coil of intestine may pass through it. Thus, 
uf the 295 eases of intestin al obstruction analyzed by Fifes* <$ were.due to 
this cause. The secondgroup' is less serious and comprises cases with persist¬ 
ent abdominal pain of a colicky character, sometimes rendering life miserable. 

(5) Diffuse Adhesive Peritonitis. —This is a consequence of an acute in¬ 
flammation, either simple or tuberculous. Tito peritonauim is (Alliterated. On 
cutting through the ulidominal wall, the coils of intestines are uniformly 
malted together and can neither lie separated from each other nor can the 
visceral and parietal layers lie distinguished. There may lie’ thickening of the 
layers, and the liver and spleen are usually involved in the adhesions. 

(c) Proliferative Peritonitis. —Apart from cancer and tubercle, which pro¬ 
duce typical lesions of chronic peritonitis, the most characteristic form is that 
which may be described under this heading. The essential anatomical feature 
is great thickening of the peritoneal layers, usually without much adhesion. 
The cases are sometimes seen with sclerosis of the stomach. In one instance 
I found it in connection with a sclerotic condition of the eiccum and the first 


part of the colon. It is not uncommon with cirrhosis of the liver. In the 
inspection of a case of this kind there is usually moderate effusion, more rarely 
extensive ascites. The peritonauim is opaque-white in color, and everywhere 
thickened, often in patches. The omentum is usually rolled and forms a 
thickened mass transversely placed between the stomach and the colon. The 
peritonauim over the stomach, intestines, and mesentery is sometimes greatly 
thickened. The liver and spleen may simply be adherent, or there is a con¬ 
dition of chronic perihepatitis or perisplenitis, so that a layer of firm, almost 
gristly connective tissue of from one-fourth to half an inch in thickness encir¬ 
cles these organs. Usually the volume of the liver is in consequence greatly 
reduced. The gastro-hepatie omentum may be constricted by this new growth 
luiftlhe calibre of the portal vein much narrowed. A serous effusion may lie 
present. On account of the adhesions which form, the peritonauim may be 
divided into three or four different sacs, as is more fully described under the 
tuberculous peritonitis. In these cases the intestines are usually free, though 
the mesentery is greatly shortened. There are instances of chronic peritonitis 
in which the mesentery is so shortened by this proliferative change that the 
intestines form a ball not larger than a cocoa-nut situated in the middle line, 
and after the removal of the exudation can be felt as a solid tumor. The 
intestinal wall is greatly thickened and the mucous membrane of the ileum 
is thrown into folds like the valvulie conniventes. This proliferative perito¬ 
nitis is found frequently in the subjects of chronic alcoholism. In cases of 
long-continued ascites the serous surfaces generally become fhickened and pre¬ 
sent an opaque, dead-white color. This condition is observed especially in 
hepatic cirrhosis, but attends tumors, chronic passive congestion, etc. 

T n- 0 n r„—„ peritonitis a friction may be felt usually m tire 

upp er zone of the abdomen. Polyorrhomenitis, polyserositis, general chronic 
ui%MoSoaif the serous, membranes, Concato’s disease (as the Ita J“ s 
it), may occur with this form as well as in the tuberculous vane y. p® 
cardium and W.h pleurae may be involved. 

In some instances of chronic peritonitis the membrane presen bujm 
ous nodular thickenings, which may be mistaken for tubercles. J. . yu 

has described a case of this sort associated with disseminated growths throng - 
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out the liver which were not cancerous. It has been suggested that some of 
the cases of tuberculous peritonitis cured by operation have been of this 
nature, but histological examination would, as a rule, readily determine be¬ 
tween the conditions. Miura, in Japan, has reported a ease in which these 
nodules contained the ova of a parasite. One case has been reported in which 
the exciting cause was regarded as cholesterin plates, which were contained 
within the granulomatous nodules. 

(d) Chronic Hsemoirhagie--Peritonitis. —Blood-stained effusions in the 
peritonaeum occur'particularly in cancerous and tuberculous disease. There 
is a form of chronic inflammation analogous to the haemorrhagic pachymen¬ 
ingitis of the brain. It was described first by Virchow, and is localized most 
commonly in the pelvis. Layers of new connective tissue form on the surface 
of the peritonaeum with large wide vessels from which haemorrhage occurs. 
This is repeated from time to time with the formation of regular layers of 
haemorrhagic effusion. It is rarely diffuse, more commonly circumscribed. 

V. NEW GROWTHS IN THE PEBTTONJEUM. 

(а) Tuberculous Peritonitis. —This has already been considered. 

(б) Cancer of the Peritonaeum. —Although, as-a rule, secondary to disease 
of the stomach, liver, or pelvic organs, cases of primary cancer have been 
described. It is probable that the so-called primary cancers of the serous 
membranes are endotheliomata and not carcinomata. Secondary malignant 
peritonitis occurs in connection with all forms of cancer. It is usually ehar- 
aotejized by a number of round tumors scattered over the entire peritoneum, 
sometimes small and miliary, at other times large and nodular, with puckered 
centres. The disease most commonly starts from the stomach or the ovaries. 
The omentum is indurated, and, as in tuberculous peritonitis, forms a mass 
which lies transversely across the upper portion of the abdomen. P*i»ary 
malignant disease of the peritomeum is extremely rare. CoUeid-ia-said to 
ha ve occu rred, forming enormous masses, which in one case weighed over 100 
pounds. Cancer of this membrane spreads, either by the detachment of small 
particles which are carried in the lymph currents and by the movements to 
distant parts, or by contact of opposing surfaces. It occurs more.iraqnantly 
in women than in men, and more commonly at the later period of life. 

The diagnosis of cancer of the peritonaeum is easy with a history of a 
local malignant disease; as when it occurs with ovarian tumor or with cancer 
of the pylorus. In cases in which there is no evidence of a primary lesion the 
diagnosis may be doubtful. The clinical picture is usually that of chronic 
ascites with progressive emaciation. There may be no fever. If there is much 
effusion nothing definite can be felt on examination. After tapping, irregular 
nodules or the curled omentum may be felt lying transversely across the upper 
portion of the abdomen. Unfortunately, this tumor upon which so much stre^ 
is laid occurs as frequently in tuberculous peritonitis and may be present m 
a typical manner in the chronic proliferative form, so that in itself it has no 
special diagnostic value. Multiple nodules, if large, indicate cancer, particu¬ 
larly in persons above middle life. Nodular tuberculous peritonitis is most 
frequent in children. The presence about the navel of secondary nodules and 
indurated masses is more common in cancer. Inflammation, suppuration, and 
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^ Mforrh^c . m both; more often in the latter. The histological exuuS 
tiou m cancer may show large multinnclear cells or groups of cells-the 
apOjatingjcell-gTOugs of FouliSr-which arc extremely suggestive. Tlie colloid 
cancer may pr^Ta totally different picture; instead of ascitic fluid, the 
abdomen is occupied by the seuu-sohd gelatinous substance, and is linn, not 
fluctuating. ’ 

And, lastly, there are instances of echinococci in the peritonamm which 
may Simulate cancer very closely. 


VI. ASCITES (Hydro-peritonaeum). 

Definition.— The accumulation of serous fluid in the peritoneal cavity. 

Etiology. (1) Local Causes.—( a) Chronic inflammation of the peri- 
tomeum, either simple, cancerous, or tuberculous, (b) Portal obstruction in 
the terminal branches within the liver, as in cirrhosis and chronic passhe 
congestion, or by compression of the vein in the gastro-hepalie omentum, 
either by proliferative peritonitis, by new growths, or by aneurism. (<■) Throm¬ 
bosis of the portal vein, (d) Tumors of the abdomen. The solid growths 
of the ovaries may cause considerable ascites, which may completely mask the 
true condition. Tlie enlarged spleen in leukannia, less commonly in malaria, 
may be associated with recurring ascites. 

(2) GfiMiauL. Causes.-— -The ascites is part of a general dropsy, the result 
of mechanical effects, as in heart-disease, chronic emphysema, and sclerosis 
of the lung. In cardiac lesions the effusion is sometimes confined to the pori- 
tomeum, in which case it is due to secondary changes in the liver, or it has 
been suggested to be connected with a failure of the suction action of this 
organ, by which the peritonaium is kept dry. Ascites occurs also in the dropsy 
of Bright’s disease, and in hydraimic states of the blood. 

Symptoms. —A gradual uniform enlargement of the abdomen is the char¬ 
acteristic symptom of ascites. The physical signs are usually distinctive, 
(a) Inspection .—According to the amount of fluid the abdomen is protu¬ 
berant and flattened at the sides. With large effusions, the skin is tense and 
may present the line® albicantes. Frequently the navel itself and the parts 
about it are very prominent. In many cases the superficial veins arc enlarged 
and a plexus joining the mammary vessels can be seen. Sometimes it can 
be determined by pressure on these veins that the current is from below upward. 
In some instances, as in thrombosis or obliteration of the portal vein, those 
superficial abdominal vessels may be extensively varicose. About the navel 
m cases of cirrhosis there is occasionally a large bunch of distended veins, the 
so-called caput Medusa;. The heart may be displaced upward. 

(6) Palpat ion .—Fluctuation is obtained by placing the lingers of one 
hand upon one side of the abdomen and by giving a sharp tap on the opposite 
aide with the other hand, when a wave is felt to strike as a definite shock 
against the applied fingers. Even comparatively small quantities of fluid 
nia y give this fluctuation shock. When the abdominal walls are thick or very 
fat, an assistant may place the edge of the hand or a piece of cardboard in 
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front of the abdomen. A different procedure is adopted in palpating for 
the solid organs in case of ascites. Instead of placing the hand flat upon the 
abdomen, as in the ordinary method, the pads of the fingers only, are placed 
lightly upon the skin, and then by a sudden depression of the fingers the fluid 
is displaced and the solid organ or tumor may be felt. By this method of 
“dipping” or displacement, as it is called, the liver may be felt below the 
costal margin, or the spleen, or sometimes solid tumors of the omentum or 
intestine. 

(c) Percussion. —In the dorsal position with a moderate quantity of fluid 
in the peritonaeum the flanks are dull, while the umbilical and epigastric 
regions, into which the intestines float, are tympanitic. This area of clear 
resonance may have an oval outline. Having obtained the lateral limit of the 
dulness on one side, if the patient turns on the opposite side, the fluid gravi¬ 
tates to the dependent part and the uppermost flank is now tympanitic. In 
moderate effusions this movable dulness changes greatly in the different pos¬ 
tures. Small amounts of fluid, probably under a litre, would scarcely give 
movable dulness, as the pelvis and the renal regions hold a considerable quan¬ 
tity. In such cases it is best to place the patient in the knee-elbow position, 
when a dull note will be determined at the most dependent portion. By care¬ 
ful attention to these details mistakes are usually avoided. 

The following are among the conditions which may be mistaken for dropsy: 
Ovarian tumor, in which the sac develops, as a rule, unilaterally, though when 
large" it is centrally placed. The dulness is anterior and the resonance is in 
the flanks, into which the intestines are pushed by the cyst. Examination per 
vaginam may give important indications. In those rare instances in which 
gas develops in the cyst the diagnosis may be very difficult. Succussion has 
been obtained in such cases, A distended bladder may reach abovo the umbil¬ 
icus. In such instances some urine dribbles away, and suspicion of ascites 
or a cyst is occasionally entertained. I once saw a trocar thrust into a dis¬ 
tended bladder, which was supposed to be an ovarian cyst, and it is stated that 
John Hunter tapped a bladder, supposing it to be ascites. Such a mistake 
should be avoided by careful catheterization prior to any operative procedures. 
And lastly, there are large pancreatic or hydatid cysts in the abdomen which 
may simulate ascites. 

Nature of the Ascitic Fluid. —Usually this is a dear serum, light yellow 
in the ascites of aruemia and Bright’s disease, often darker in color in cirrho¬ 
sis of the liver. The specific gravity is low, seldom more than 1,010 or 1.015, 
whereas in the fluid of ovarian cysts or chronic peritonitis the specific gravity 
is over 1.015. It is albuminous and sometimes coagulates spontaneously. 
Dock has called attention to the importance of the study of the cells in the 
exudate. In cancer very characteristic forms, with nuclear figures, may 1* 
found. Haemorrhagic effusion usually occurs in cancer and tuberculosis, and 
occasionally in cirrhosis. I have already referred to the instances of h®m- 
orrhagic effusion in connection with ruptured tubal pregnancy. 

A, chylous, milky exudate is occasionally found. There are, as Quincke 
has pointed out, two distinct varieties, a fatty and a chylous, which may he 
distinguished by the microscope, as in the former there are distinct fat-glob¬ 
ules. These cases have been sometimes connected with peritoneal or mesen¬ 
teric' cancer. In -the, true chylous ascites, the fluid is turbiiaadjailky. 1“ 
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Eo me -t Ft a perforation of tlio thoracic duct has ton 

found, but the condition does not necessarily follow obliteration of the thoracic 
duct. Mud grades of chylous ascites, which arc occasionally found clinically, 
may be due to the fact that the patient upon a milk diet has a permanent 
lipaamia, such as is present in young animals and in diabetics, in whom 
the liquor sanguinis is always fatty. Under such circumstances an exu¬ 
date may contain enough of the molecular base of the chyle to produce turbid¬ 
ity of the fluid. Some of the cases have been associated with filariasis. 

Treatment of the Previous Conditions. —(a) Acute Peritonitis._ ijtcst 

is enjoined upon the patient by the severe pain which follows the slightest 
movement, and he should lie propped in the position which gives him greatest 
relief. ^Whether morphia should be given will depend upon the cause. In 
the pain of appendicitis and of perforation in typhoid fever it is best to use 
1 an ice-bag and withhold the drug. Late in the disease and in hopeless condi¬ 
tions it may be given freely. The opium treatment so strongly advocated by 
the late Alonzo Clark has gone out of vogue. 

V Local applications—the ice-bag, hot turpentine stupes, or cloths wrung 
out of ice-water—may be laid upon the abdomen. 

l’be question of the use of purgatives in peritonitis has of late been warmly 
discussed. Theoretically it appears correct to give salines in concentrated 
form, which cause a rapid and profuse exosmosis of serum from the intestinal 
vessels, relieving the congestion and reducing the tedema, which is one impor¬ 
tant factor in causing the meteorism. It is also urged that the increased peri¬ 
stalsis prevents the formation of adhesions. In reading the reports of these 
successful cases, one is not always convinced, however, that peritonitis actually 
existed. Still, in cases of acute peritonitis due to extension or following oper¬ 
ation or in septic conditions the judgment of many careful men is decidedly 
in favor of the use of salines. The majority of cases of peritonitis which come 
under the care of the physician follow lesions of the abdominal viscera or are 
due to perforation of ulcer of the stomach, the ileum, or the appendix. In 
such cases, particularly in the large group of appendix cases, to give saline 
purgatives is, to say the least, most injudicious treatment. In these instances 
rectal Injections should be employed to relieve the large bowel. No symptom 
in acute peritonitis is more serious than the tympanites, and none is more 
difficult to meet. The use of the long tube and/injections containing turpen- 
. tine may be tried. Drugs by the mouth can not be retained. 

For the vomiting, ice and small quantities of soda water may bo employed. 
The patient should be fed on milk, but if the vomiting is distressing it is best 
not to attempt to give food by the mouth, but to use small nutrient ennmata. 
in all cases it is best to have a surgeon in consultation early in the disease, 
as the question of operation may come up at any moment. In the acute forms 
of tuberculous peritonitis operative measures appear to lie more hopeful, but 
they are not always successful. 

(6) Chronic Peritonitis. —For the cases of chronic proliferative perito¬ 
nitis very little can be done. The treatment is practically that of ascites. In 
ail these forms, when the distention becomes extreme, tapping is indicated. 
r l’he treatment of tuberculous peritonitis has fallen largely into the hands of 
the surgeons, but the results depend on the stage at which the operation is 
performed and the variety of the disease. With ascites the outlook is good; 
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but when there are tuberculous tumors and many adhesions the results are 
not very satisfactory. Maurice Richardson, in a child aged five, with a sus¬ 
pected appendicitis (tumor, etc.), found the symptoms to be due to enlarged 
tuberculous mesenteric glands, which were removed, and the boy remained well 


five years after the operation. 

(c) Ascites. —The treatment depends somewhat on the nature ot the case. 
In cirrhosis early and repeated tapping may give time for the establishment 
of the collateral circulation, and temporary cures have followed this procedure. 

-Permanent drainage with Southey’s tube, incision, and washing out the pen- 
tonaeum have also been practised. ; In the ascites of cardiac and renal disease 
the cathartics arc most satisfactory, particularly the bitartrate of potash, given 
alone or with jalap, and the large doses of salts given an hour before break last 
with as little 'water as possible. These sometimes cause rapid disappearance 
of the effusion, but they are not so successful in ascites as in pleurisy with 
effusion. The stronger cathartics may sometimes be necessary. 4 The ascites 
forming part of the general anasarca of Bright’s disease will receive consider¬ 
ation under another section. 
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DISEASES OE THE RESPIRATORY SYSTEM. 


A DISEASES OF THE NOSE. 

I. ACUTE COEYZA 

Acute catarrhal inflammation of the upper air-passages, popularly known 
as a “ catarrh ” or a “ cold/’ is usually an independent affection, but may pre¬ 
cede the development of another disease. 

Etiology. —Prevailing most extensively in the changeable weather of the 
spring and early winter, it may occur in epidemic form, many cases arising 
m a community within a few weeks, outbreaks which are very like, though 
less intense than the epidemic influenza. A special organism, Micrococcus 
catarrhalis, has beeu described. Irritating fumes, such as those of iodine or 
ammonia, also may cause an acute catarrh of the nose. 

Symptoms. —The patient feels indisposed, perhaps chilly, has slight head¬ 
ache, and sneezes frequently. Tn severe cases there are pains in the back and 
limbs. There is usually slight fever, the temperature rising to 101°. The 
pulse is quick, the skin is dry, and there arc all the features of a feverish attack. 
At first the mucous membraue of the nose is swollen, “ stuffed up,” and the 
patient has to breathe through the mouth. A thin, clear, irritating secretion 
flows, and makes the edges of the nostrils sore. The mucous membrane of 
the tear-ducts is swollen, so that the eyes weep and the conjunctivas are in¬ 
jected. The sense of smell and, in part, the sense of taste is lost. With the 
nasal catarrh there is slight soreness of the throat and stiffness of the neck; 
the pharynx looks red and swollen, and sometimes the act of swallowing is 
painful. The larynx also may be involved, and the voice becomes husky or is 
even lost. If the inflammation extends to the Eustachian tubes the hearing 
may be impaired. Tn more severe cases there arc bronchial, irritation and 
cough. Occasionally there is an outbreak of labial or nasal herpes. Usually 
within thirty-six hours the nasal secretion becomes turbid and more profuse, 
the swelling of the mucosa subsides, the patient gradually becomes able to 
breathe through the nostrils, and within four or five days the symptoms dis¬ 
appear, with the exception of the increased discharge from the nose and upper 
pharynx. There are rarely any bad effects from a simple coryza. When the 
attacks are frequently repeated the disease may become chronic. 

The diagnos is is always easy, but caution must be exercised lest the initial 
catarrh of measles or severe influenza should be mistaken for the simple coryza. 
M «W 
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Treatment. —Many eases are so mild that the patients are able to be about 
and to attend to their work. If there are fever and constitutional disturbance, 
the patient should be kept in bed and should take a simple- fever mixture, 
and at night a drink of hot lemonade and a full, dose of Dover’s powder. 
Many persons find great benefit from the Turkish bath. For the distressing 
sense of tightness and pain over the frontal sinuses, cocaine is very useful 
and sometimes gives immediate relief. The 4-per-cent solution may be in¬ 
jected into the nostrils, or cotton-wool soaked in it may be inserted into them. 
Later, the snuff recommended by Ferrier is advantageous, composed, as it is, 
of morphia (gr. ij), bismuth (3 iv), acacia powder (3 ij). This may occasion¬ 
ally be blown or snuffed into the nostrils. The fluid extract of hamamelis, 
“ snuffed ” from the hand every two or three hours, is much better. 

II. AUTUMNAL CATARRH (Hay Fever). 

Definition. —An affection of the upper air-passages, often associated with, 
asthmatic attacks, due to the action of the pollen of certain grasses and plants 
upon a hypersensitive mucous membrane. 

Etiology. —This affection was first described in 1819 by Bostock, who called 
it catarrhus cextivus. Morrill Wyman, of Cambridge, Mass., wrote a mono¬ 
graph on the subject, and described two forms, the “June cold,” or “rose 
cold,” which comes on in the spring, and the autumnal form which, in the 
United States, comes on in August and September, and never persists after a 
severe frost. In the Southern States cases occur all through the year. It is 
more common in America and in Great Britain than on the Continent. The 
disposition to the disease is hereditary. Women are more subject to it than men. 
Young and middle-aged persons are most often attacked. The tendency les¬ 
sens as age advances, though there arc statements to the contrary. Dwellers 
in cities are chiefly attacked. The educated and highly nervous are more sus¬ 
ceptible. The disease affects certain families, and Beard found an hereditary 
factor in 33 per cent of his cases. A morbid sensitiveness of the nasal mucosa 
is present in many cases. 

The disease must be differentiated from nervous coryza (which has been 
induced by suggestion) and from the attacks of irritation of the nasal, con¬ 
junctival, and bronchial mucous membranes excited by the odor of a horse, 
or of the “ harmless necessary cat.” 

Dunbar’s researches have placed the etiology of the disease on a scientific 
basis. He has shown that there is but one cause, the pollen of grasses and 
certain plants. The pollen of about 130 different plants has now been exam¬ 
iner], of which that of 25 grasses and of only 7 other kinds of -plants exert a 
definite action. Tlig^wllen of rye is the most active. Dunbar and his stu¬ 
dents have found that the severity of hay-fever attacks is in direct proportion 
to the quantity of pollen present in the atmosphere. Tn persons predisposed 
to the disease the pollen applied to the conjunctives or nasal mucosa excites 
characteristic attacks. He has isolated a peculiar poison of an albuminous 
nature from the pollen. It is so powerful that .000025 milligrammes excites 
irritation in the conjunctiva of a susceptible subject. This is the amount of 
toxin which corresponds to two or three pollen grains. It is entirely without 
influence on normal persons. In larger doses severer attacks are caused, and, 
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injected subcutaneously, it has been followed by very unpleasant symptoms. 
He has succeeded in obtaining an antitoxin by injecting the poison into ani- 
malsT. It is capable of cutting short attacks of ordinary bay fever. 

"Symptoms, —These are, in a majority of the cases, very like those of ordi¬ 
nal ^ c oryza. There may, however, be much more headache and distress, and 
somepatients become very low-spirited. At the outset, or eve* daily through¬ 
out the attack, sgeezing may be frequent. Cough is a common symptom and 
may be very distressing. Paroxysms of asthma may occur indistinguishable 
from the ordinary bronchial form. The two conditions may indeed alternate, 
the patient having at one time an attack of common hay fever and at another, 
under similar circumstances, an attack of bronchial asthma. 

Treatment. —This may be comprised under four heads: First, remedies 
may be given to improve the stability of the nervous system—suck ns 
arsenic, phosphorus, and strychnia. Secondly* climatic. Dwellers in the 
. cities, of the Atlantic seaboard and of the Central States enjoy complete 
^.immunity in the Adirondacks and White Mountains. As a rule the disease is 
aggravated by residence in agricultural districts. The dry mountain air is 
unquestionably the best; there is no general rule, and there are eases which 
do well at the seaside. Thirdly, the thorough local treatment of the nose, par¬ 
ticularly the destruction of the vessels and sinuses over the sensitive areas. 
F ourthly , the antitoxin treatment of Dunbar in suitable eases gives excellent 
results. Owing to the peculiar nature of the disease and the constant reinfec¬ 
tion of the mucous membranes by pollen on exposure to the outside air, it is 
advised to sleep with the windows dosed and to apply the serum in the morn¬ 
ing before rising both to eyes and nose, and again during the day if the 
slightest irritation is felt in the conjunctiva: or nasal mucous membranes 
(E. A. Glegg). T^eJlgllantin of Dunbar is now “ on the market.” 


m. EPISTAXIS. 

Etiology. —Bleeding from the nose may result from local or constitutional 
conditions. Among lqcgl,causes may be mentioned traumatism, small ulcers, 
picking or scratching the nose, new growths, and the presence of foreign bodies. 
In chronic nasal catarrh bleeding is not infrequent. The blood may come 
from one or both nostrils. The flow may be profuse after an injury. 

Among general conditions with which nose-bleeding is associated, the fol¬ 
lowing are the most important: It occurs in growing children, particularly 
about the age of puberty; more frequently in the .delicate and in the rheumatic 
than in the strong and vigorous. There is a family form in which many mem¬ 
bers in severed generations are affected. There is a chronic recurring epistaxis 
' associated with multiple telangiectasis of the skin and mucous membranes 

(Quarterly Journal of Medicine, Vol. I). . , ,.. 

Epistaxis is a very common event in-persons of so-called plethoric habit. 
It is stated sometimes tcupreeede, or to indicate a liability to, apoplexy, in 
venous engorgement epistaxis is not common and there may be a mos 
grade of cyanosis without its occurrence. It is frequent in 110 losta-hepa 1B- 
I n balloon and m ountain ascensions, in the very rarefied atmosphere, hemor¬ 
rhage from the noselsa common event. In hemophilia the nose ranks rs 
of the mucous membranes from which bleeding arises. It occurs in all forms o 
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rhrnnir nnwatfln in ctejftjc jnifiratiiiaLseghritis, and in . cirrhosis of the l iver. 
It prec edes the onset of certain fevers, more particularly typhoi d, with'which 
it seems associatedin a special manner. Vicapious ppiataxis has been described 
in cases nf guppraggivn of thn Lastly, it is said to be brought on by 

certain psychical impressions, but the observations on this point are not trust¬ 
worthy. The blood in epistaxis results from capillary oozing or diapedesis. 
The mucous membrane is deeply congested and there are often capillary angi¬ 
omata situated usually in the respiratory portion of the nostril mid upon the 
cartilaginous septum. . 

Symptoms.—Slight haemorrhage is not associated with any special fea¬ 
tures. When the bleeding is protracted the patients have the more serious 
manifestations of loss of blood. In the slow dripping which takes place in 
some instances of haemophilia, there may be formed a remarkable blood tumor 
projecting from one nostril and extending even below the mouth. 

Death from ordinary epistaxis is very rare. The more blood is lost, the 
greater is the tendency to clotting with spontaneous cessation of the bleeding. 

Diagnosis.—The diagnosis is usually easy. One point only need be men¬ 
tioned; namely, that bleeding from the posterior nares occasionally occurs dur¬ 
ing sleep and the blood trickles into the pharynx and may be swallowed. If 
vomited, it may be confounded with hsematemesis; or, if coughed up, wiih 
hemoptysis. 

Treatment.—In a majority of the cases the bleeding ceases of itself. Vari¬ 
ous simple measures may be employed, such as h olding the arms, abram the 
%nd r the app lication of ice to the nose, or the injection of cold or hot water 
info the, .nostrils. Astringents, such as zinc, alum, or t annin , may be used; 
and the tincture of the perehloride of iron, diluted with ice-water, may be 
introduced into the nostrils. If the bleeding comes from an ulcerated surface, 
an attempt should be made to apply cteunkacid or the cautery. If the bleed¬ 
ing is at all severe and obstinate, the posterior nares should be plugged. One 
oi the patients with epistaxis and spider angiomata of the skin and mucous 
membranes used a finger of a rubber glove with a small rubber tube and stop¬ 
cock by which he could dilate the glove finger, inserted into the nostril, and 
so effectually control tho bleeding. The inhalation of carbonic-acid gas may be 
tried or a solution of gelatine or of adrenalin injected into the nostril. 

B. DISEASES OF THE LARYNX. 

L ACUTE CATARRHAL LARYNGITIS.. 

This may come on as an independent affection or in association with gen¬ 
eral catarrh of the upper respiratory passages. 

Etiology. — Many cases are due to catching cold-or to nyoynan nf the voice: 
others come on in consequence of the of irritating gases. It may 

occur in the general catarrh a ssoci ated with, influenza and measles. Very severe 
laryngitis is excited by traumatism, either injuries from without or thoJLodg- 
ment of foreign.bodies. It may be caused by the action of very hot liquids 
"*• rnn™'™ ~ T ~ 

Symptoms.—There is a se nse of tick ling referred to the larynx; the cold 
air irritates and, owing to the increased sensibility of the mucous membrane, 
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ft?** may * P ainful - There is a i, aml tho VQiw , ig 

al]a|^d. At first it is simply^HMky, but soon phonation Warned, painful, and 
fWlly mim c e -iuay be completely lost. In adults the respirations am not 
increased m frequency but lyluldren dyspnoea is not uncommon and may 
occur m spasmodic a tacks and become urgent if there is much oedema with 
the inflammatory swelling. 

■The laryngoscope shows a swollen mucous membrane of the larynx par¬ 
ticularly the ary-epiglottidean folds. The vocal cords have lost their smooth 
and shining appearance and are reddened and swollen. Their mobility also 
is greatly impaired, owing to the infiltration of the adjoining mucous'mem¬ 
brane and of the muscles. A slight mucoid exudation covers the parts. The 
constitutional symptoms are not severe. There is rarely much fever, and in 
many cases the patient is not seriously ill. Occasionally eases come on with 
greater intensity, the cough is very distressing, deglutition is painful, and there 
may be urgent dyspnoea. 


Diagnosis.—There is rarely any difficulty in determining tho nature of a 
case if a satisfactory laryngoscopic examination can be made. The severer 
f°rms may simulate oedema of the glottis. When the loss of voice is marked, 
the case may be mistaken for one of nervous aphonia, but the laryngoscope 
would decide the question at once. Much more difficult is the diagnosis of 
acute laryngitis in children, particularly in the \ery young, in whom it is so 
hard to make a proper examination. From ordinary laryngismus it is to be 
distinguished by the presence of fever, the mode of onset, and particularly the 
coryza and the previous symptoms of hoarseness or loss of voice. Membranous 
laryngitis may at first be quite impossible to differentiate, but in a majority 
of cases of this affection there arc patches on tho pharynx and early swelling of 
the cervical glands. The symptoms, too, are much more severe. 

Treatment.—Rest of the larynx should be enjoined, so.far as phonation is 
concerned. In cases of any severity the patient should bo kept in bed. The 
room should be at an even temperature and the air saturated with moisture. 
Early in the disease, if there is much fever, aconite and citrate of potash may 
be given, and for the irritating painful cough a full dose of Dover’s powder 
at night. An ice-bag externally often gives great relief. 


n. CHRONIC LARYNGITIS. 

Etiology.—The cases usually follow repeated acute attacks. Tho most com¬ 
mon causes are overuse of the voice, particularly in persons whose occupation 
necessitates shouting in the open air. The constant inhalation of irritating 
substances, as tobacco-smoke, may also cause it. 

8ymptoms.—The voice is usually hoarse and rough and in severe cases may 
be almost lost. There is usually very little pain; only the unpleasant sense of 
tickling in the larynx, which causes a frequent desire to cough. With the 
laryngoscope the mucous membrane looks swollen, but much less red than in 
tbe acute condition. In association with the granular pharyngitis, the mucous 
glands of the epiglottis and of the ventricles may be involved. 

Treatment.—The nostrils should bo carefully examined, since in some 
instances chronic laryngitis is associated with and even dependent upon ob¬ 
struction to the free passage of air through the nose. Local application must 
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be made directly to the larynx, either with a brush er by means of a spray. 
Among the remedies most recommended are the solutions of nitrate of silver, 
chlorate of potash, perchloride of zinc, and tannic acid. Insufflations of bis- 
muth are sometimes useful. 

Among directions to be given are the avoidance of heated rooms and loud 
speaking, and abstinence from tobacco and alcohol. The throat should not be 
too much muffled, and morning and evening the neek should be sponged with * 
cold water. 


TTT (EDEMATOUS LARYNGITIS. 

Etiology. —(Edema of the glottis, or, more correctly, of the structures 
which form the glottis, a very serious affection, is met with (a) as a rare 
sequence of ordinary acute laryngitis; (6) in chronic diseases of the larynx, 
as syphilis or tubercle; (c) in severe inflammatory diseases like diphtheria, in 
erysipelas of the neck, and in various forms of cellulitis; ( d ) occasionally 
in the acute infectious diseases—scarlet fever, typhus, or typhoid; in Bright’s 
disease, either acute or chronic, there may lie a rapidly developing oedema; 
(e) in angio-neurotic oedema. 

Symptoms.—There is dyspnoea, increasing in intensity, so that within an 
hour or two the condition becomes very critical. There is sometimes marked 
stridor in respiration. The voice becomes husky and disappears. The laryn¬ 
goscope shows enormous swelling of the epiglottis, which can sometimes be 
felt with the Anger or even seen when the tongue is strongly depressed with a 
spatula. The ary-epiglottidean folds are the seat of the chief swelling and 
may almost meet in the middle line. Occasionally the oedema is below the 
true cords. 

The diagnosis is rarely difficult, inasmuch as even without the laryngo¬ 
scope the swollen epiglottis can be seen or felt with the Anger. The condition 
is very fatal. 

Treatment.—An ice-bag should be placed on the larynx, and the patient 
given ice to suck. If the symptoms are urgent, the throat should be sprayed 
with a strong solution of cocaine, and the swollen epiglottis scarifled. If 
relief does not follow, tracheotomy should immediately be performed. The 
high rate of mortality is due to the fact that this operation is as a rule too 
long delayed. 

IV. SPASMODIC LARYNGITIS (LaryngifimuB stridulus). 

Spasm of the glottis is met with in many affections of the larynx, but there 
is a special disease in children which has received the above-mentioned and 
other names. 

Etiology.— A purely nervous affection, without .any inflammatory condi¬ 
tion of ( b e larynx, it occurs* in children between the ages of six months and 
ttage_Jfiprs, and is most commonly seen in connection- with rickets. As 
Escherich has shown, the disease has close relations with tetany and may 
display many of the accessory phenomena of this disease. Often the attack 
eomes-on-when- the child has been crossed _o_r scolded. Mothers sometimes call 
the attacks “ passion flts ” or attacks of “ holding the breath.” It was sup- 
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posed aipn^ tlmi Uioy were associated will, enlargement of (he thymus 

s;zz ££ 

centric or reflex from peripheral irritation. The disease is not so 
common in America as in England. 

Symptoms.-—The attacks may come on either in the night or in the day 
often just as the e n d awakes. There is no cough, no hoarseness, hut the 

r °Tf3teT C n'° Ch . ild Sl . n,gRluS for lTO1,h ' *'-> ^ee gets cou- 

pted, and |en, with a sudden relaxation of the spasm, the air is drawn into 

thejHflgs with a high-pitched crowing sound, which has given to the affection 
the name-of ch.ld-crowmg” Convulsions may occur during an attack or 
there Jnay be carpo-pedal spasms. Death may, but rarely docs, occur during 
; .the attack. With the cyanosis the spasm relaxes and respiration begins The 
attacks may recur with great frequency throughout the day. 

Treatment. The..gums should he carefully examined and, if swollen and 
hot,..ireely lanced. The bowels should he carefully regulated and as these 
children are usually delicate or rickety, nourishing diet and cod-liver oil 
should be given. By far the most satisfactory method of treatment is.thg gold 
sponging. In severe cases, two or three times a day the child should he placed 
in a warm bath, and the back and chest thoroughly sponged for a minute or 
two with cold water. Since learning this practice from Ringer, at the Uni¬ 
versity Hospital, London, I have seen many cases in which it proved success¬ 
ful. It may be employed when the child is in a paroxysm, though if the 
attack is severe and the lividity is great it is much hotter to dash cold water 
into the face. - Sometimes the introduction of the linger far hack into the 
throat will relieve the spasm. 

Spasmodic croup, believed to be a functional spasm of the muscles of the 
larynx, is an affection seen most commonly between the ages of two and five 
years. According to Trousseau’s description, the child goes to bed well, and 
about midnight or in the early morning hours awakes with oppressed breath¬ 
ing, harsh, croupy cough, and perhaps some huskiness of voice. The oppres¬ 
sion and distress for a time are very serious, the face is congested, and there 
are signs of approaching cyanosis. The attack passes olf abruptly, the child 
falls asleep and awakes the next morning feeling perfectly well. Those attacks 
may be repeated for several nights in succession, and usually cause great alarnf 
to the parents. Whether this is entirely a functional spasm is, j think, doubt¬ 
ful- There are instances in which the child is somewhat hoarse throughout 
Hie day, and has slight catarrhal symptoms and a brazen, croupy cough. There 
,s Probably slight catarrhal laryngitis with it. These cases are not infrequently 
mistaken for true croup, and parents are sometimes unnecessarily disturbed 
I'X the serious view which the physician takes of the case. Too often the poor 
rhild, deluged with drugs, is longer in recovering from the treatment than he 
would be from the disease. To allay the spasm a whiff of chloroform may be 
a( lministered, which will in a few moments give relief, or the child may be 
placed in a hot bath. A prompt emetic, such as zinc or wine of ipecac, will 
usually relieve the spasm, and is specially indicated if the child has overloaded 
IIn ' stomach through the day. 




600 


DISEASES OF THE RESPIRATORY SYSTE&. 


V. TUBERCULOUS LARYNGITIS. 

Etiology. —Tubercles may arise primarily in the laryngeal mucosa, but in 
the great majority of cases the affection is secondary to pulmonary tubercu¬ 
losis, in which it is met with in a variable proportion of from 18 to 30 per 
eent. Laryngitis may occur veiy early in pulmonary tuberculosis. There 
may bo well-marked involvement of the larynx with signs of very limited; 
trouble at one apex. -These are cases which, in my experience, run a very 
unfavorable course. 

Morbid Anatomy. —The mucosa is at first swollen and presents scattered 
tubercles, which seem to begin in the neighborhood of the blood-vessels. By 
their fusion small tuberculous masses arise, which caseatc and finally ulcerate, 
leaving shallow irregular losses of substance. The ulcers are usually covered 
with a grayish exudation, and there is a general thickening of the mucosa 
about them, which is particularly marked upon the arytenoids. The ulcers 
may erode the true cords and finally destroy them, and passing deeply may 
cause perichondritis with necrosis and occasionally exfoliation of carti¬ 
lages. The disease may extend laterally and involve the pharynx, and down¬ 
ward over the mucous membrane, covering the cricoid cartilage toward the 
oesophagus. Above, it may reach the posterior wall of the pharynx, and in 
rare cases extend to the fauces and tonsils. The epiglottis may be entirely 
destroyed. There are rare instances in which cicatricial changes go on to such 
a degree that stenosis of the larynx is induced. 

Symptoms. —The first indication is slight huskiness of the voice, which 
finally deepens to hoarseness, and in advanced stages there may be complete 
loss of voice. There is something very suggestive in the early hoarseness of 
tuberculous laryngitis. The attention may be directed to the lungs simply by 
the quality of the voice. 

The cough is in part due to involvement of the larynx. Early in the 
disease it is not very troublesome, but when the ulceration is extensive it 
becomes husky and ineffectual. Of the symptoms, none is more aggravating 
than the dysphagia, which is mot with particularly when the epiglottis is 
involved, and when the ulceration has extended to the pharynx. There is no 
more distressing or painful complication in phthisis. In instances in which 
the epiglottis is in great part destroyed, with each attempt to take food there 
are distressing paroxysms of cough, and even of suffocation. 

"'With the laryngoscope there is seen early in the disease a pallor of the 
mucous membrane, which also looks thickened and infiltrated, particularly 
that covering the arytenoid cartilages. The jilcers are very characteristic. 
They are broad and shallow, with gray bases and ill-defined outlines. The 
vocal cords are infiltrated and thickened, and ulceration is very common. 

The diagnosis is rarely difficult, as it is usually associated with well-marked 
pulmonary disease. In case of doubt the secretion from the base of an ulcer 
should be examined for bacilli. 

Treatment. —The voice sh ould, nat-he-used. The ulcers-should be sprayed 
and kept thoroughly cleansed with a sqliitjpji of tannic acid, nitrate ofsiher, 
or s q |n frttfl of sine. Th e insu fflation, three times a day, aLa-powder-of 
f orm wjth mnrphia- after cleansing the ulcers with a spray, re lieves th e p alD 
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in a majority of the cases, ggsaine (4iper-eeujt solution) applied with the 
flfr wtiisfir wil l often enable the patient to swallow his food comfortably. There 
are, however, distressing cases of extensive laryngeal and pharyngeal ulcera¬ 
tion in which even cocaine loses its good effects. When the epiglottis is lost 
,’^0 difficulty in swallowing becomes very great. Wolfcnden states that this 
'ffiay be obviated if the patient hangs his head over the side of the bed and 
sucka milk through a rubber tube from a mug placed on the floor. 


VI. SYPHILITIC LAEYHGITIS. 

Syphilis attacks the larynx with great frequency. It may-result from 
the inherited disease or be a secondary or tertiary manifestation of the ac¬ 
quired form. 

Symptoms.—In secondary syphilis there is occasionally erythema of the 
lawny which may go on to definite catarrh, but has nothing characteristic. 
The process may proceed to the formation of superficial whitish ulcers, usually 
symmetrically placed on the cords or ventricular bands. Mucous patches and 
conddpnata are rarely seen. The symptoms are practically those of slight 
loss of votics with laryngeal irritation, as in the simple catarrhal form. 

'Tfife tertiary laryngeal lesions are numerous and very serious. True gum- 
m ata. v arying in size from the head of a pin to a small nut, arise in the sub¬ 
mucous tissue, most commonly at the base of the epiglottis. They go through 
tho'changes characteristic of these structures and may either break down, pro¬ 
ducing extensive and deep ulceration, or—and this is more characteristic of 
syphilitic laryngitis—in their healing form a fibrous tissue winch shrinks and 
produces stenosis. The ulceration is apt to extend deeply and involve the carti¬ 
lage, inducing necrosis and exfoliation, and even hemorrhage from erosion 
of the arteries. (Edema may suddenly prove fatal. The cicatrices which fol¬ 
low the sclerosis of the gummata or the healing of the ulcers produce grea 
deformity. The epiglottis, for instance, may be tied down to the pharyngeal 
wall or to the epiglottic folds, or even to the tongue; and eventually a stenosis 

results! 'which." may necessitate tracheotomy. * 

The laryngeal symptoms of inherited syphilis have the usual course o 
these lesions and appear either early, within the first five or six months, or 
after puberty; most commonly in the former penod. Of 76 ca8 “> 
Mackenzie found that 63 occurred within the first year. The ffimmatoM * 
tration leads to ulceration, most commonly of the epiglottis “J 
tricles, and the process may extend deeply and involve the cartilage. Cica 

tricial contraction may also occur. 

The diagnosis of syphilis of the larynx is rarely difficult, s.ncc occu 
most commonly in connection with other symptoms o ® *■ j .. ^ 

Treatment.— The administration of constitutional ® ^ 

important, and under mercury and iodide of potassium ■ always 

may rapidly be relieved. The tertiary laryngeal 

serious ^difficult to treat. The deep ulcerationi»ispec d y 

and the ci catr ization may necessitate tracheotomy, or th gratlusi ' 

as practiseaTy Schroetter. 
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. o. DISEASES OF THE BRONCHI 

I. ACTJTE BRONCHITIS. 

Acute catarrhal inflammation of the bronchial mucous membrane is a very 
common disease, rarely serious in healthy adults, but very fatal, ip the did and . 
in the young, owing to associated pulmonary complications. It is bilater al*'. 
and either the larger and medium sized tubes or the smaller bronchi, 

in which case it is known as capillary bronchitis. 

We shall speak only of the former, as the latter is part and pared of 
broncho-pneumonia. 

Etiology.—Acute bronchitis is a common sequel of matching cold, and is 
often no thin g more than the extension downward of an ordinary coryza. It 
occurs most frequently in the changeable weather of early spring and late 
autumn. Its association with cold is well indicated by the popular expression 
“ q pld i>n the chest.” It may prevail as an epidemic apart from influenza, of * 
which it is an important feature. 

Acute bronchitis is associated with many other affections, notably pieagles. 
It is by no means rare at the onset of typhoid fever and malaria. It is present 
also in astjjma and whooping-cough. The subjects of spinal curvature are 
specially liable to the disease. The bronchitis of Blight’s disease, gout, and 
heart-disease is usually a chronic form. It attacks persons of all ages, but 
most frequently the young and the old. There are individuals who have a 
special disposition to bronchial catarrh, and the slightest exposure is apt to 
bring on an attack. Persons who live an out-of-door life are usually less sub¬ 
ject to the disease than those who follow sedentary occupations. 

The affection is probably microbic, though we have as yet no definite evi¬ 
dence upon this point. 

ICorbid Anatomy.—The mucous membrane of the trachea and bronchi is 
reigned, congested, and covereT"with mucus and muco-pus, which may be 
seen oozing from the smaller bronchi, some of which are dilated. The finer 
changes in the mucosa consist in desquamation of the ciliated epithelium, 
sweHing-amLcedema of the submucosa, and infiltration of the tissuowith leu- 
cqpjttoe- The mucous glands are much swollen. 

Symptoms. —The symptoms of an ordinary “ cold ” accompany the onset 
of an acute bronchitis. The coryza extends to the tubes, and may also affect 
theTarynx, producing hoarseness, which in many cases is marked. A chill is 
rare, but there is invariably a sense of oppression, with heaviness and languor 
aad pains in the bones and back. In mild cases there is scarcely any fever, 
but i n sever er iorms the range is from 101°-io 103°. The htohchial-SyWtoms 
set in with a feeling of tightness and rawness beneath the sternum and a 
animation of oppression in the chest. The cough is rough at first, and often 
of a ringing character. It comes on in paroxysms which rack and distress 
the patient extremely. During the severe spells the pain may be very intense 
beneath the sternum and along the attachments of the diaphragm. At firs! 
the cough is dry and the expectoration scanty and viscid, but in a few days 
the secretion becomes muco-purulent and abundant, and finally purulent 
With the loosening of the cough great relief is experienced. The sputum h 
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. ^ ?SIC ^ L ® I81 r8 ;- res P irat °iy movements are not greatly increased 
“ unless the fever is high. There arc instances, hS in S 

hrsaitiflg™i*.-3-^pjd and when the smaller tubes are involved there is 
_ On-Palpation the bronchial fremitus may often bo felt. On aus- 
“ the early stage, piping sibilant rales arc everywhere to bo heard 
They are very changeable and appear and disappear with coughing. WUh 

SrJti^thT the bronehlal membranes and the greater abundance of the 
secretion the rftles change and become mucous and bubbling in quality. The 

SS^ “ inCd ^ in 

it a£^ ,e 'T^ T iI ie 1 T rSL 'i 0 H th u di f ase d0pends on the conditinM under which 
it Wises. In healthy adults, by the end of a week the fever subsides and the 

congh loosens In another week or ten days convalescence is fully established. 
In^jnng children the chief risk is in the extension of the process downward. 
In p^asles and whooping-cough, the ordinary bronchial catarrh is very apt to 
descend to the finer tubes, which become dilated and plugged with muco-pus, 
inducing areas of collapse, and finally broncho-pneumonia. This extension 
is indicated by changes in the physical signs. Usually at the base the riles 
are subcrepitant and numerous and there may lie areas of defective resonance 
and of feeble or distant tubular breathing. In the aged and debilitated there 
are similar dangers if the process extends from the larger to the smaller tubes, 
n old age the bronchial mucosa is less capable of expelling the mucus, which 
is more apt to sag to the dependent parts and induce dilatation of the tubes 
with extension of the inflammation to the contiguous air-cells. 

Diagnosis.— The diagnosis of acute bronchitis is rarely difficult. Although 
the mode of onset may be brusque and perhaps simulate!pnauuuujia, yet the 
absence of dulness and blowing breathing, and the general character of the 
bronchial inflammation, render the diagnosis easy. About once a year I see 
a case of ^phmd fever, in which the diagnosis at first has lieen acute bron¬ 
chitis. The complication of-jbroncho-pneumonia is indicated by the greater 
severity, of the symptoms, particularly the dyspnoea, the changed color, and 
the physical signs. 

Treatment. —In mild cases, household measures suffice. The hot foot- 
or the warm bath, a drink of hot lemonade, and a mustard plaster on the 
chfiBt will often give relief. For the dry, racking cough, the symptom most 
complained of by the patient, Dover’s powder is the best remedy. It is a 
popular belief that quinine, in full doses, will check an oncoming cold on the 
chest, but this is doubtful. It is a common custom when persons feel the 
a Pproach of a cold to take a Turkish bath, and though the tightness and 
eppreasion may be relieved by it, there is in a majority of the cases great risk. 
Some of the severest cases of bronchitis which I have seen have followed this 
initial Turkish bath. No doubt, if the person could go to bed directly from 
the bath, its action would be beneficial, but there is great risk of catching 
"cold” in going home from the bath. Relief is obtained from the unpleasant 
^nse of rawness by keeping the air of the room saturated with moisturb, and 
in tills dry" stage the old-fashioned mixture of the wines of antimony and 



004 DISEASES OF THE RESPIRATORY SYSTEM. 

ipecacuanha with, liquor .ammooii acetatis and nitrous ether is useful. If the 
pulse is very rapid, tincture of aconite may be given, particularly in* the case 
of children. For the cough, when dry and irritating, opium should bo freely 
used in the form of Dover’s powder or paregoric. Of course, in the very 
young and the aged care must be exercised in the use of opium, particularly 
if the secretions'are free; but for the distressing, irritative cough, which keeps 
the patient awake, opium in some form gives ihe only relief. As the cough 
loosens and the expectoration is more abundant, the patient becomes more 
comfortable. In this stage it is customary to ply him with expectorants of 
various sorts. Though useful occasionally, they should not bo .given as a 
matter of routine. A mixture of squills, ammonia, and senefa is a favorite 
one with many practitioners at this stage. 

In_the acute bronchitis of children, if the amount of secretion is large 
and difficult to expectorate, or if there is dyspnoea and the color begins to 
get dusky, an emetic (a tablespoonful of ipecac wine) should be given at once 
and repeated if necessary. 


n. CHRONIC BRONCHITIS. 

Etiology. —This affection may follow repeated attacks of acute bronchitis, 
but it is most commonly met with in chronic lung affections, heart-disease, 
aneurism of the aorta, gout, and renal disease. It is frequent in the aged; 
the young rarely are affected. Climate and season have an important influence. 
It is the winter cough of the aged, recurring with regularity as the weather 
gets cold and changeable. Owing to the more uniform heating of the houses, it 
is much less common in Canada and in the United States than in England. 

Horbid Anatomy. —The bronchial mucosa presents a great variety of 
changes, depending somewhat upon the disease with which chronic bronchitis 
is associated. In some cases the mucous membrane is very thin, so that the 
longitudinal bands of elastic tissue stand out prominently. The tubes are 
dilated, the muscular and glandular tissues are atrophied, and the epithelium 
is in great part shed. 

In other instances the mucosa is thickened, granular, and infiltrated. 
There may be ulceration, particularly of the mucous follicles. Bronchial dila¬ 
tations are not uncommon and emphysema is a constant accompaniment. 

Symptom*.-— In the form met with in old men, associated with emphysema, 
gout, or heart-disease, the chief symptoms are as follows: Shortness of breath, 
which may not be noticeable except on exertion. The patients “ptfff and 
blow ” on going up hill or up a flight of stairs. This is due not so much to 
the chronic bronchitis itself as to associated emphysema or even tb cardiac 
weakness. They complain of no pain. The cough is variable, changing with 
the weather and with the season. During the summer they may remain free, 
but each succeeding winter the cough comes on with severity and persists. 
There may be only a spell in the morning, or the chief distress is at night. 
The sputum in chronic bronchitis is very variable. In cases of the so-called 
dry catarrh there is no expectoration. Usually, however, it is abundant, 'muco¬ 
purulent, or distinctly purulent in character. There are instances in which 
the patient coughs up for years a thin fluid sputum. There is rarely fever. 
The general health may and the disease may present no serious fes- 
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*«£$ and the condition m often that winch we sec in emphysema ^ 
p^Jion note is clear or hyperresonant On auscultation, ApiraUon is pro- 
W and wheezy mid rhonchi of various sorts are hoard-some high-phE 
gf ofed^ed.and snoring. Crepitant riles are common S 

Clinical Varieties. The description just given is of the ordinary chronic 

. 0001118 rnu COnDeCti0n With em P h ^ raa heart-disease and 
m many elderiy men. There are certain forms which merit special descrip- 

fa w 18 a / 0rm ° f cnE0NIC bronchitis in women, which comes 

on between the ages of twenty and thirty and may continue indefinitely with¬ 
out serious impairment of the health. In several cases the cough Mlnged 
JS^hSTeiUay. he slight, bronchiectasis. 

(6) BBONcnouEiiasA.—Excessive bronchial secretion is met with under 
several conditions. It must not be mistaken for the profuse expectoration of 
bronchiectasis. The secretion may be very liquid and watery—&ronc/wrr7w» 
sero jt a , a nd ^extr aordinary amount. More commonly, it is purulcnUfcpugh 
and with greenish or yellow-green masses. It may be thick and uniform. 
11m profuse bronchial secretion is usually a manifestation of chronic bron¬ 
chitis and may lead to dilatation of the tubes and ultimately to fetid 
bronchitis. In the young the condition may persist for years withont impair- 
ment of health and without apparently damaging the lungs. 

(c) Putrid Bronchitis.— Fetid expectoration is met with in connection 
with bronchiecfasis, gangrene, abscess, or with decomposition of secretions 
within phthisical cavities and in an empyema which has perforated the 
lung. There are insjtances in which, apart from any of these states, the 
expectoration .has.a fetid character. The sputa are abundant, usually thin, 
> n color, and they separate into an upper fluid layer capped 
with frothy mucus and a thick sediment in which may sometimes be found 
dirty yellow masses the size of peas or beans—the so-called Dittrich’s plugs. 
The affection is very rare apart from the above-mentioned conditions. In 
severe cases it leads to changes in the bronchial walls, pneumonia, and often 
to abscess or gangrene. Metastatic brain absMss has followed putrid bron- 
chitifl in a certain number of cases. 

(df IJBT Catarrh. —The catarrhs sec of Laennec, a not uncommon form, 

18 characterized by paroxysms of coughing of great intensity, with little or 
no expectoration. It is usually met with in elderly persons with emphysema, 
and is one of the most obstinate of all varieties of bronchitis. 

_ ®f®*tment.—Bemaval to a southern latitude may prevent the onset. In 
the ^milder climate of Falmouth, Torquay, and Bournemouth is 
suitable for those who cannot go elsewhere. Egypt, southern France, southern 
California, and Florida furnish winter climates in which the subjects of 
chronic bronchitis live with the greatest comfort. With care chronic bron- 
usatig may prove to be the slight ailment that, as Oliver Wendell Holmes says, 
promotes longevity. 

The first endeavor is to ascertain, if possible, whether there are oqnstita- 
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tional or local affections with which it is associated. In many instances the 
urine is found to be highly acid, perhaps slightly albuminous, pad the arteries 
are stiff. In the form associated with this condition, sometimes called gouty 
bronchitis, the attacks seem related to the defective renal elimination, and to 
this condition the treatment should be first directed. In other instances there 
are heart-disease and emphysema. In the form occurring in old men much 
may be done in the way of prophylaxis. There is no doubt that with prudence 
even in the most changeable winter weather much may bo done to prevent 
the onset of chronic bronchitis. WooUon undergarments should be used and 
especial care should be taken in the spring months not to change them for 
lighter ones before the warm weather is established. 

Cure is seldom affected by medicinal remedies. There are instances in 
which iodide of potassium acts with remarkable benefit, and it should always 
be given a trial in cases of paroxysmal bronchitis of obscure origin. For the 
morning cough, bicarbonate of sodium (gr. xv), chloride of sodium (gr. v), 
spirits of chloroform (lUv) in anise water and taken with an equal amount 
of warm water will be found useful (Fowler). When there is much sense 
of tightness and fulness of the chest, the portable Turkish bath may be tried. 
When the secretion is excessive muriate of ammonia and senega are useful. 
Stimulating expectorants are contraindicated. When the heart is feeble, the 
combination of digitalis and strychnia is very beneficial. Turpentine, the old- 
fashioned remedy so warmly recommended by the Dublin physicians, has in 
many quarters fallen undeservedly into disuse. Preparations of tar, creosote, 
and terebene are sometimes useful. Of other balsamic remedies, sandal-wood, 
the compound tincture of benzoin, copaiba, balsam of Peru or tolu may bo 
used. Inhalations of eucalyptus and of the spray of ipecacuanha wine are 
often very useful. If fetor be present, carbolic acid in the form of spray (10 
to 20 per cent solution) will lessen the odor, or thymol (1 to 1,000), but the 
intratracheal medication is the most efficient. After the larynx is anaesthe¬ 
tized with a 4 per cent cocaine solution, inject with'Suitable syringe about 
two drachms of olive oil, with gr. £ of iodoform, and gr. -J of morphia if there 
is irritating cough. For urgent dyspnoea with cyanosis, bleeding from the 
arm gives most relief. 


m. BRONCHIECTASIS. 


Etiology. —The following excellent classification is given by B artv K ing: 
I. Bronchiolectasisj^^. c 


IL Bronchiectasis 


1. Chronic bronchitis 

2. Broncho-pneumonic 

A. Pure-{ 3. Chronic pneumonic 
4. Pneumonic 
V5. Pleuritio 

B. Tuberculous 


|C. Traumatic 


’1. Aneurism 

2. Tumor 

3. Foreign body 
.4. Syphilis 
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In addition there is a congenital defect which 
chiectasis universalis. 


Orawitz has described as bron- 


Unqueshonably the weaken.ng of the bronchial wall is the most impor¬ 
tant, probably the essential, factor in inducing bronchicctasy, since the wall 
is than not able to resist the pressure of air in severe spells of coughing and 
m straining. In some instances the mere weight of the accumulated secretion 
may be sufficient to distend the terminal tubules, as is seen in compression of a 
bronchus by aneurism. Barty King lays great stress on pleural adherency aa 
a factor in the initial dilatation of the tubes. The disease seems to have 
increased is frequency since the influenza epidemics of the past fifteen years. 
Of six consecutive cases in my wards in the session of 1901-05 from every 
one Boggs isolated the influenza bacillus. 


Morbid Anatomy. Two chief forms of bronchiectasis are recognized—the 

S ncal and thujmililar —which may exist together in the same lung. The 
ion may be general or partial. Universal bronchiectasis is always uni¬ 
lateral. It occurs in rare congenital cases and is occasionally seen as a 
sequence of interstitial pneumonia. The entire bronchial tree is” represented 
by a series of sacculi opening one into the other. 'The walls are smooth and 
possibly without ulceration or erosion except in the dependent parts. The 
lining membrane of the sacculi is usually smooth and glistening. Tho-dila- 
ta li o na .may .iam large cysts immediately beneath the pleura. Intervening 
betweenjthgj^gguli is a dense cirrhotic lung tissue. The partial dilatations— 
the saccular and cylindrical—are common in chronic phthisis, particularly at 
the apex, in chronic pleurisy at the base, and in emphysema. Hero the dila¬ 
tation is more commonly cylindrical, sometimes fusiform. The bronchial 
mucous membrane is much involved and sometimes there is a narrowing of 
the lumen. Occasionally one meets with a single sacculi^bronchiectasy in 
connection with chronic bronchitis or emphysema. Some of these look like 
simple cysts, with smooth walls, without fluid contents. Bronehiolectasis as an 
acute condition may follow the infectious diseases, as in the cases described by 
Sharkey, Carr, and others. The chronic variety is a sequel of bronchitis in 
old subjects. 

TTiatnlnginnlly the bronchi-which are the seat of dilatation show important 
changes. In the largo, smooth dilatations the cylindrical is replaced by a 
P4.YQnefit_epithelium. The muscular layer is stretched, atrophied, and the 
fibres separated; the elastic tissue is also much stretched and separated. In 
the large saccular bronchiectases and in some of the cylindrical forqp, due to 
retained secretions, the lining membrane is ulcerated. The contents of some 
of the larger bronchiectatie cavities are horribly fetid. 

Symptoms. —There are acute cases, usually the bronehiolectasis of children; 
but a recent case in my wards of the broncho-pneumonia form died in six 
weeks from the onset. The bronchi of the lower lobes wore dilated; there 
were areas of broncho-pncumonia and one or two spots of gangrene. The 
patient became hemiplegic, probably from abscess of the brain. In the 
limited dilatations of phthisis, emphysema, 'and chronic bronchitis, the symp¬ 
toms are in great part those of the original disease, and the condition o|f»n 
18 not suspected during life. 

In CTtflpairo saoenlar bronchiectasis the characters of the cough and expec¬ 
toration an distinctive. The_patient will pass, the greater part of the 
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without any cough and thou in a severe paroxysm will bring up a large quan¬ 
tity of sputum. Tfin of my cases showed this symptom. Of- 23 of my cases the 
amount for twenty-four hours was, in 2 less than 100 cc., in 11 from 100-300 
cc., in 2 almost 500 cc., in 7 over 600 cc. In one case with over ohe litre 
per day the cavities found were very small. SometimesichangfurfJ&gjpsi- 
tjg n wil l bring on a violent attack, probably due to the fact that some of the 
secretion 'flows from' tho dilatation to a normal tube. iTho daily spell of 
coughing is usually in the morning. t.T he expectorati on is in many instances 
very characteristic. It k-ffrmri«h nr p Tmriah . hrawn in co lor, fluid, p urulent , 
with a perilliar.add. sometimes jetid, odor. Pl aced in laconical glass* jt.scpu- 
rat p- fl into a thick granular layor hfllnw and a.thin, mucoid intervening layer 
above, which nap ped b y a braymi^,froth. Microscopically it consists of 
pus-corpuscles, often large crystals of fatty acids, which are sometimes in 
enormous numbers over the field and arranged in bunches. Hcematoidin 
crystals are sometimes present. Elastic fibres are seldom found except when 
there is ulceration of the bronchial walls. Tubercle baccilli are not present. 
In some cases, as in 10 of my series, the expectoration is very fetid and has all 
the characters of that described under fetid bronchitis. Nummular expectora¬ 
tion, such as comes from phthisical cavities, is not common. Haemorrhage 
occurred in 14 out of 35 cases analyzed by Fowler, in 17 of my 24 cases, 
slight in 8, and extreme in 3. Abscess of the brain has in a few instances 
followed the bronchiectasis. Rheumatoid affections may occur, and it is one 
of the conditions with which the pulmonary osteo-arthropathy is commonly 
associated. 

Diagnosis. —The diagnosis is not possible in a largo number of the cases. 
In the extensive sacculated forms, unilateral and associated with interstitial 
pneumonia or chronic pleurisy, the diagnosis is easy. There is contraction of 
the side, which in some instances is not at all extreme. TIip rnvprnnim signs 
may be ,chiefly at, the base and may vary according to the condition of the 
Cavity, whether full or empty. There may bo the most exquisite amphoric 
phenomena and loud resonant rfiles. The condition persists for years and is 
not inconsistent with a tolerably active life. The patients frequently show 
signs of marked embarrassment of the pulmonary circulation. There is cya¬ 
nosis on exertion* the finger-tips are clubbed, and the nails incurved. A con¬ 
dition very difficult to distinguish from bronchiectasis is a limited pleural 
cavity communicating with a bronchus. 

treatment.—Medical treatment is not satisfactory, since it is impossible 
to heal the cavities. I have practised the injection of antiseptic fluids in some 
instances with benefit. Intratracheal injections have been very warmly recom¬ 
mended of late. With a suitable syringe a drachm may be injected twice a 
day of the following solution: Menthol 10 parts, guaiacol 2 parte, olive oil 88 
parts. Or better still when the odor is very offensive iodoform in olive oil- 
"fbs creasote vapor bath may be given in a small room. The patient’s eyes 
must be protected with well-fitting goggles, and the nostrils stuffed with 
cotton-wool. A drachm of creasote is poured upon water in a saucer and 
vaporized by placing the saucer over a spirit lamp. At first the vapor is very 
irritating and disagreeable, but the patient gets used to it. The bath should 
be taken at first every other day for fifteen minutes, then gradually increased 
to an hour daily. The fceatment should be continued for three* months. I 
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can recommend it as a most satisfactory method of treatment. In suitable 
of|j(e drainage of the cavities may be attempted, particularly if the patient is in 
fa%; good condition. 1' or the fetid secretion turpentine may be given, or tcre- 
bqhe/and inhalationa used of carbolic acid or thymol. 

IV. BRONCHIAL ASTHMA. 

Asthma is a term which has been applied to various conditions associated 
with dyspnoea—hence the names cardin c and r enal asthm a—but its use should 
be limited to the affection known as bronchial or spasmodic asthma. 

Etiology.—All writers agree that there is in a majority of cases of bron¬ 
chial asthma a strong neuro tic element. Many regard it as a neurosis in which, 
according to one view, spasm of the bronchial muscles, according to the other 
turgescence of the mucosa, results from disturbed innervation, pucumogastric 
or vaso-motor. Of the numerous theories the following arc the most im¬ 
portant: 

(1) That it is duo to spasm of the bronchial muscles, a theory which has 
perhaps the largest number of adherents. The original experiments of 
C. J. B. Williams, upon which it is largely based, have been confirmed by 
Brodio. 

(2) That the attack is due to swelling of the bronchial mucous membrane 
—fljiciiaaary hypersemia (Traube), vaso-motor turgescence (Weber), diffuse 
hypersemic swelling (Clark). 

(3) That in many cases it is a special form of inflammation of the 
smaller bronchioles —ktaacIiwHtis exudativa (Ourschmann). Other theories 
which may be mentioned are that the attack depends on spasm of the dia¬ 
phragm or on reflex spasm of all the inspiratory muscles. 

As already mentioned, the so-called hay fever is an affection which has 
many resemblances to bronchial asthma, with which the attacks may alter¬ 
nate. In the suddenness of. onset and in many of their features these dis¬ 
eases have the same origin and differ only in site, as suggested by Sir Andrew 
Clark and now generally acknowledged by specialists. Making due allowance 
for anatomical differences, if the structural changes occurring in the nasal 
mucous mombrane during an attack of hay fever were to occur also in various 
parts of the bronchial mucosa, their presence there would afford a complete 
and adequate explanation of the facts observed during a paroxysm of bronchial 
asthma (Clark). With this statement I fully agree, but tho observations of 
Curschmann havo directed attention to a feature in asthma which has been 
neglected; namely, that in a majority of the cases it is associated with an 
exudation, such as might bo supposed to come from a turgcscent mucosa and 
which is of a very characteristic and peculiar character. The hypermmia and 
swelling of the mucosa and tho extremely viscid, tenacious mucus explain well 
the hindrance to inspiration and expiration and also the quality of the riles. 
An o edema, of t.hn nngin nm i retir fyp" H ° been described in the hands anti. 
ar ms maifiima(J. S. Billings, Jr.). . 

Some general facts with reference to etiology may lie mentioned. The 
affection sometime^ rime in families, particularly those with irritable and 
unstable nervous systems. The attack may be associated with neuralgia or, 
8s Salter mentions, even alternate with epilepsy. Men are more frequently 
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affected than women. The disease often begins in childhood and sometimes 
lasts until old age. It maytfollow an attack of Whooping-cough. One of its 
most striking peculiarities is the luarresaA extraordinary variety of circum¬ 
stances which at times induce a paroxysm. Among theses lo cal «on<|itinnn 
climate or atmosphere qro most important. A person may be free in the"Sty 
and invariably suffer from aimttack when he goes into the country, or into 
one special part of the country. Such cases are by no means uncommon. 
Brea thin g-the-a»- of~a particular room or a dusty_atmosphere.may fering»on 
an attack. ^ Odors, particularly of flowers and of hay, or emanations from 
animals, asthe horse, dog, or cat, may at once cause an outbreak^4fright or 
violent emotion of any sort .may bring on a paroxysm. 7UJerine end ovarian 
troubles were formerly thought to induce attacks and may do so in rare in¬ 
stances.^ Diet, too, has an important influence, and in persons subject to the 
disease severe paroxysms may be induced by overloading the stomach, or by 
taking certain articles of food. Chronicxases^-which, the attacks recur year 
after year, gradually become associated with emphysema, and every fresh 
“ cold ” induces a paroxysm. ^And lastly, many pases of bronchial asthma-arc 
associated...with affections of the nose, particularly with hypertrophic rhinitis 
-H lW al 

Briefly stated then, bronchial asthma is a neurotic affection, characterized 
by hypersemia and turgescence of the mucosa of the smaller bronchial tubes 
and a peculiar exudate of mucin. The attacks may be due to direct irritation 
of the bronchial mucosa or may be induced reflexly, by irritation of the nasal 
mucosa, and indirectly, too, by reflex influences, from stomach, intestines, or 
genital organs. . i 

Symptomi.-*=Premonitory sensations precede some attacks, such as chill y 
feelings, a sense of tightness in the chest, flatulence, the passage of a large 
quantity of urine, of great depression of spirits. Nocturnal attacks are com¬ 
mon. After a few hours’ sleep, the patient is aroused with a distressing sense 
of want of breath and a feeling of great oppression in the chest. Soon the 
respiratory efforts become violent, all the accessory muscles are brought into 
play, and in a few minutes the patient is in a paroxysm of the most intense 
dyspnoea. The face is pale, the expression anxious, speech is impossible, and 
in spite of the most strenuous inspiratory efforts very little air enters the lungs. 
Expiration is prolonged and also wheezy. The number of respirations, how¬ 
ever, is not much increased./,’The asthmatic fit may last from a few minutes to 
sesacal-hours. 'JVhen sever§, the signs of defective aeration soon appear, the 
face becomes bedewed with sweat, the pulse is small and quick, the extremities 
get cold, and just as the patient seems to be at his worst, the breathingd^gins 
to get .easi er, and often with a paroxysm of coughing relief is obtained. & he 
sinks exhausted to sleep. The relief may be but temporary and a second 
attack may soon come on. In a majority of the cases even in the intervals,be¬ 
tween tfie asthmatic fits the respiration is somewhat embarrassed!! The cough 
is at first vary .tig ht and dry a nd the expectoration is tenacious. Emphysema 
“of the neck may occur during the violent coughing spells.p, TJjjacgB# may 
break ou^ over the whole body during an attack, or, as in one patient, may 
be confined to the Akin of the interscapular regions. 

. The p hY8io*£ s igns during an attack are very characteristic. / Qajaqpac- 
tioft_the thorax loots e nlarg ed, barrebahaped, and is fixed, the amount of 



DISEASES OF THE BRONCHI. 


611 


expansion being altogether disproportionate to the intensity of the inspiratory 
movements. The diaphragm islawered and moves but slightly. Inspiration is 
short and quick, p -rpiratinn pmlnngw l percussion may not reveal any special 
difference, but there is sometimes marked hyperresonance, particularly in 
cases whieh have had repeated attacks. ' 

o, On_auscultation, with inspiration and expfration, there are innumerable 
sibilant anfsonorous rales of all varieties, piping and high-pitched, low-pitched 
and grave. Later in the attack there are moist riiles. 

(. The sputum in bronchial asthma is quite distinctive, unlike that whieh 
occurs in any other affection. Early in the attack it is brought up with great 
d ifficult y and is in the form of rounded gelatinous masses, the so-called 
“ pertes J,r ~ ^ft Though balUike, they can be unfolded and really 

represent moulds in mucus of the smaller tubes. The entire expectoration may 
be made up of these somewhat translucent-looking pellets, floating in a small 
quantity of thin mucus. Some of them are opaque. Often with the naked cyo 
a twisted spiral character can be seen, particularly if the sputum is spread on 
a glass with a black background. Microscopically, many of these pellets have 
a spiral structure, which renders them among the most remarkable bodies met 
with in sputum. It .is not a little curious that they should have been practi¬ 
cally overlooked until described by von Curschmann. Under the microscope 
the spirals are of two forms. In one there is simply a twisted, spirally arranged 
filament of mucin, in which are entangled leucocytes, the majority of which 
are eosinophiles. The twist may be loose or tight. The. second form is much 
more peculiar. In the centre of a tightly coiled skein of mucin fibrils with a 
few scattered cells is a-filament of extraordinary clearness and translucency, 
probably composed of transformed mucin. These spirals are doubtless formed 
in the finer bronchioles and constitute the product of an acute bronchiolitis. 
It is difficult to explain their spiral nature. I do not know of any observa¬ 
tions upon the course of the currents produced by the ciliated epithelium in 
the bronchi, but it is quite possible that their action may be rotatory, in which 
case, particularly when combined with spasm of the bronchial muscles, it is 
possible to conceive that the mucus formed in the tube might be compelled 
to assume a spiral form. Within two or three days the sputum changes entirely 
in character; it becomes muco-purulent and voa Curschmann’s spirals are no 
longer to be found. They occur in all instances of true bronchial asthma in 
the early period of the attack. I have never seen the true spirals either ill 
bronchitis or pneumonia. There are, in addition, in many cases, the pointed, 
octahedral crystals described by Leyden a nd sometimes called asthma crystals. 
They are identical with the crystals f ound in t he semen and jn_th£-MfiixCm 
le nkarinia. At one time they were supposed,T)y their irritating character, to 
induce, the paroxysms. Eosinophiles in the blood are enormously increased 
iOv*i|luna—to 25 or 35 per eent of the leucocytes, or even to 53.6 per cent id 
on* case (J. S. Billings, Jr.). 

Course.—The course of the disease is very variable. I n .severe att a cks.the 
paroxysms r ecur for three, or. four n i ght s-or even more, and in the intervals 
and during the day there may be wheezing and cough. Early in thediagsae 
the patient may be f ree in th e p)timing , distress, and 

the attacks may appear at first J» be of a purely narvou&^ti&rgpter. In. the, 
l on^afandliig wiB5 saiohysenia^in^g^jfitaDattly develops, and while the pure 
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asthmatic fits diminish in frequency the chronic bronchitis and shortness of 
breath become aggravated. ., 

Wo have no knowledge of the morbid anatomy of true asthma. Death dur¬ 
ing the attack is unknown. In long-standing cases the lesions are those of 
chronic bronchitis and emphytema. 

Treatmeni.-*-Thc asthmatroattaek usually demands immediate and prompt 
treatment, and remedies should be administered which experience has shown 
are capable of relieving the condition of the bronchial mucosa. AiasUEbiffs 
of chloroform will produce prompt though temporary relaxation. In su (fluid 
with very severe attacks, resisting all the usual remedies, the treatment by 
chloroform gave immediate and finally permanent reliefs Hypodermic injec¬ 
tions of pilocarpin (gr. &) will sometimes relax the mucosa in the profuse 
sweating. Perles of nitrite of amyl may be broken on the handkerchief or 
from two to five drops of the solution may be placed upon cotton-wool and 
inhaled. Strong stimulants given hot or a dose of spirits of chloroform in hot 
whisky will sometimes induce relaxation. More permanent relief is given by 
the hypndp.rmip injection of morphia or of morphia and cocaine combined. 
Ifl_flbsUnate and repeatedly recurring attacks this has proved a very satisfac¬ 
tory plan, "^he sedative antispasmodics, such as belladonna, henbane, stra¬ 
monium, and lobelia, may be given in solution or used in the form of ciga¬ 
rettes. Nearly all the popular remedies either in this form off i n pastilles 
contain some plant of the order solanacece, with nitrate or chlorate of potash. 
Excellent cigarettes are now manufactured and asthmatics try..variojj& sorts, 
since one $>rm benefits one patient, another form another patient^ Nitre 
paper made with a strong solution of nitrate of potash is very serviceable. 
Filling the room with the fumes of this paper prior to retiring will sometimes 
ward off a nocturnal attack. I have known several patients to whom tobacco 
smoke inhaled was quite os potent as the prepared cigarettes. 

(\ Cauterization of the mucous membrane of the nose has given gTeat relief, 
particularly in cases with swelling and irritation. The..use mL .compressed 
ai^in the pneumatic cabinet is very beneficial; oxygen inhalations may also 
be tried. In preventing the recurrence of the attacks there is no remedy so 
useful as iodide of potassium, which sometimes acts like a specific. From 
10 to 20 grains three times a day is usually sufficient. 

Particular attention should be paid to the diet of asthmatic patients. A 
rae which experience generally compels them to make is to take the heavy 
meals in the early part of the day and not retire to bed before gastric diges¬ 
tion is completed. Ap the attacks are often induced by flatulency, the carbo¬ 
hydrates should be restricted. Coffee is a mote .suitable drink than-tea. In 
respect to njirnnfp it is very difficult to lay down rules for asthmatics. The 
patients are often much better in the city than in the country. The high and 
dry altitudes are certainly more beneficial than the sea-shore; but in protracted 
cases, with emphysema as a secondary complication, the rarefied air of high 
altitudes is not advantageous. In young persons I have known a residence for 
six months in Bends'w southern California to be followed by prolonged 
freedom from attacks. Egypt is a peculiarly satisfactory winter climate. 
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V. FIBRINOUS BRONCHITIS. 

(Plaatio or Croupoua Bronchitis) 

Definition.—An acute or chronic affection, characterized by the formation 
jn certain of the bronchial tubes of fibrinoulfcasts, which art^ expelled in 
pafoxysms of dyspncea and cough. 

In several diseases fibrinous moulds of the bronchi arc formed, as in diph¬ 
theria (with extension into the trachea and bronchi), in pneumonia, and occa¬ 
sionally in phthisis—conditions which, however, have nothing to do witli true 
fibrinous bronchitis. These casts are not to lie confounded with the blood-casts 
which occur occasionally in liamioptysis. 

Clinical Description.—Bettman, in reporting a case which occurred in Prof. 
Whitridge Williams’s obstetrical clinic at the Johns llopkins Hospital, has 
analyzed all the cases from the literature since 18(11), grouping them into dif¬ 
ferent classes. The first and most important is chronic idiopathic*fibrinous 
bronchitis. It is a rare affection. Of 27 cases, 15 were iu males. It is most • 
common at tho middle period of life. The attacks may occur at definite inter¬ 
vals for months or years. The form and size of (lie casts may he identical at 
each attack ns though each time preci-ely (lie same bronchial area was in¬ 
volved. Thft_cxpcctoration of the easts is associated with paroxysms of dysp- 
nma and c ouirlm ic. which occur at longer or shorter intervals. F ever and 
h temopty sis may be present during the attack, .physical signs usually indicate 
the portion of the lung affected, as there are suppre s sed bxeatlujpuiuls and 
numerous rales OU coughing. A very dry ride, called the “ bruit as drapenu," 
has been described, caused by the vibration of a loosened portion of the cast. 

In five cases there were skin lesions. Tuberculosis is sometimes present. 
Death occurred iu only one case of the series. T-he casts are usually rolled 
up and mixed with mucus and blood. When unrolled they are large white 
branching structures. The main btem may be as thick as the little finger. 
Ft2JB.Jha consistency and appearance they have been described as fibrinous, 
tnii %>y cpnjtis) mainly of mucin. On cross-sect ion they show a concentrically 
stratified structure, with leucocytes and alveolar epithelium. Leyden's crystals 
and von Curschmann’s spirals arc sometimes found, and in Bellman's case 
there were protozoan-like bodies. 

5 There is a very remarkable acute form-, of which Bettman has collected 
15 cases. It comes on most frequently during some fever, as typhoid, pneu¬ 
monia, or the eruptive fevers. After a preliminary bronchitis the dyspnoea 
increases, and then the casts are coughed up. Chills and fever have been 
present. Four of the 15 cases proved fatal, and the casts were found in situ. 
It is much more serious than the chronic form. There may ho casts expec¬ 
torated which have not the arborescent structure of the true fibrinous moulds, 
but .which come from a single tube or its bifurcation. Sometimes they are 
very small and “ tail off ” into true spirals. 

Fibrinous casts are expectorated in connection -with chronic faearisdiaease 
(10 cases) an jjn p ulmonary tuberculosis (14 cases), in the latter disease Usu- 
a lly late in the c/m ra n and n/irnfavornblp moment. In the albuminous expgO- 
toration following tapping of a pleural exudate fibrinous casta, have bean 
coughed up, 
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In hemoptysis blood-casts may be expectorated, and they are not to be 
confounded with the casts of true fibrinous bronchitis which may be coughed 
up with profuse hemorrhage. 

In pneumonia small fibrinous plugs are not uncommon in the sputa, and 
in a few rare instances quite large moulds of the tubes may be coughed up. 

The mycelium of Aspertfllus fumigatus may form membranous casts in 
the bronchi. I reported an instance of the kind in which a small partial 
mould of this kind was expectorated, and there is on record a case in which 
for long periods membranes composed of this fungus were coughed up in 
attacks of dyspnoea. 

The pathology of the disease is obscure. The membrane is identical with 
that to which the term croupous is applied, and the obscurity relates not so 
much to the mechanism of the production, which is probably the same as in 
other mucous surfaces, as to the curious limitation of the affection to certain 
bronchial territories and in the chronic form the remarkable recurrence at 
stated or irregular intervals throughout a period of many years. 

In the fatal cases the bronchial mucous membrane may be found injected 
or pale. In Biermer’s case -the epithelial lining was intact beneath the cast, 
but in that of Kretschy the bronchi were denuded of their epithelium. Em¬ 
physema is almost invariably present. Evidences of recent or antecedent pleu¬ 
risy are sometimes found. Model, in an article published from Baumler’s 
clinic, states that tuberculosis was present in 10 out of 21 autopsies. 

Treatment.—In the acute cases the treatment should be that of ordinary 
acute bronchitis. We know of nothing which can prevent the recurrence of the 
attacks in the chronic form. In the uncomplicated cases there is rarely any dan¬ 
ger during the paroxysm, even though the symptoms may be most distressing 
and the dyspnoea and cough very severe. Inhalations of ether, steam, or 
atomized lime-water aid in the separation of the membranes. Waldenberg 
employed the last remedy with success in one case. Ewart recommends intra¬ 
tracheal injections of olive oil. Pilocarpine might be useful, as in some in¬ 
stances it increases the bronchial secretion. The employment of emetics may 
be necessary, and in some cases they are effective in promoting the removal of 
thecasts. 


D. DISEASES OF THE LUNGS. 

I. OXROUIiATOBY DISTURBANCES IN THE LUNGS. 

Congestion. —There are two forms of congestion of the lungs—active and 
passive. 

(1) Active Congestion of the Ldnqs. —Much doubt and confusion still 
exist on this subject French writers, following Woillez, regard it as an inde¬ 
pendent primary affection (maladie de Woillez), and in their dictionaries End 
text-books allot much space to it. English and American authors more* cor¬ 
rectly regard it as a symptomatic affection. Active fluxion to the lungs occurs 
with increased action of the heart, and when very hot air or irritating sub¬ 
stances are inhaled. In diseases which interfere locally with the circulation 
the capillaries in the adjacent unaffected portions may be greatly distended. 
Thedmportance, however, of this collateral fluxion, as it is called, is probably 
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exaggerated. In a whole series of pulmonary affections there is this asso¬ 
ciated congestion—in pneumonia, bronchitis, pleurisy, and tuberculosis. 

The s ymp toms of active congestion of the lungs are by no means definite. 
The description given by Woillez and by other French writers is of an affec-' 
tion which is difficult to recognize from anomalous or larval forms of pneu- 
. mohia. The chief-symptoms described arc/initi«l ehill^pain the sid^dysp- 
ijgAtood^atg.qough^&ffiimpexature from 1011. to-lOA 0 . T he pbvainal »ipi a 
(i are defective; resonance^feeble breathing, sometimes bronchial in character, and 
i fjBfl^r&les. A majority of clinical physicians would undoubtedly class such 
cases under inflammation of the lung. In many epidemics the abnormal and 
larval forms are specially prevalent. 

The occurrence of an intense and rapidly fatal congestion of the lung, fol¬ 
lowing extreme heat or cold or sometimes violent exertion, is recognized by 
some authors. Kenforth, the oarsman, is said to have died from this cause 
during the race at Halifax. Leuf has described eases in which, in association 
with drunkenness, exposure, and cold, death occurred suddenly, or within 
twenty-four hours, the only lesion found being an extreme, almost haemor¬ 
rhagic, congestion of the lungs. It is by no means certain that in these cases 
death raaHy-oaanwi from pulmonary congestion in the absence of specific state¬ 
ments with reference to the coronary arteries and the heart. 

(2) Passive Congestion. —Two forms of this may be recognized, the me¬ 
chanical and the hypostatic. 

(a) Mechanical congestion occurs whenever there is an'obstacle to the 
return of the blood to the heart. It is a common event in many affections 
of the left heart. The lungs are voluminous, russet brown in color, cutting 
and tearing with great resistance. On section they show at first a brownish- 
red tinge, and then the cut surface, exposed to the air, becomes rapidly of a 
vivid red color from oxidation of the abundant haemoglobin. This is the con¬ 
dition known as brown induration of the lung. Histologically it is charac¬ 
terized by (a) great distention of the alveolar capillaries; (/8) increase in 
the connective-tissue elements of the lung; (y) the presence in the alveolar 
walls of many cells containing altered blood-pigment; (8) in the alveoli numer¬ 
ous epithelial cells containing blood-pigment in all stages of alteration, which 
are also found in great numbers in the sputum. 

It occasionally happens that this mechanical hyperaemia of the lung results 
from pressure by tumors. So long as compensation is maintained the mechan¬ 
ical congestion of the lung in heart-disease does not produce any symptoms, 
but with enfeebled heart action the engorgement becomes marked and there 
are dyspnoea, cough, and expectoration, with the characteristic alveolar cells. 

(b) Hypostatic congestion. Tn fevers and adynamic states generally, it is 
very common to find the bases of the lungs deeply congested, a condition in- 
ducedtpartly by the effect of gravity, the patient lying recumbent in one pos¬ 
ture for'a long time, butxhiefly by weakened heart action. That it is not an 
effWt of gravity alone is shown by the fact that a healthy person may remain 
in bed an indefinite time without its occurrence. The posterior parts of the 
lung art dark in color and engorged with blood and serum; in some instances 
to such a degree that the alveoli no longer contain air and portions of the lung 
sink_in „water. The tennusplenizalion and hypostatic pneumonia have been 
given to *haao advanced grades. It is a common affeetion in protracted cases 
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qf typhoid fovnr nrnl in long dobilite ting'ifaeBBes. Tn ascit es. nqTpqriain ami 
ft hHonniofll tumors thfe bases, of tha lungs may be compressed and congested- In 
this connection must be mentioned the form of passive congestion met with 
in injprv to, and organic disease of, the brain. Tn tyrfibral, apoplexy tha-baaes 
of the lungs are deeply engorged, nqt quite airless, but heavy, and on section 
drip with blood.and serum. I have twice seen this condition in an extreme 
grade throughout the lungs in death from morphia poisoning. In some in¬ 
stances the lung tissue has a blackish, gelatinous, infiltrated appearance, almost 
like diffuse pulmonary apoplexy. Occasionally this congestion is most marked 
in, and even confined to, the hemiplegic side. In prolonged coma the hypo¬ 
static congestion may be associated with patches of consolidation, due to the 
' aspiration of portions of food into the air-passages. 

The symptoms of hypostatic congestion are not at all characteristic, and 
the condition has to be sought for by careful examination of the bases of the 
lungs, when slight dulness, feeble, sometimes blowing, breathing and liquid 
rifles can be detected. 

Tbeatment.— The treatment of congestion of the lungs is usually that 
of the condition with which it is associated. In the intense pulmonary en¬ 
gorgement, which may possibly occur primarily, and which is met with in 
heart-disease and emphysema, free bleeding should be practised. From 20 to 
30 ounces of blood Bhould be taken from the arm, and if the blood does not 
flow freely and the condition of the patient is desperate, aspiration of the 
right auricle may be performed. 

(Edema.—In all forms of intense congestion of the lungs there is a transu¬ 
dation of serum from the engorged capillaries chiefly into the air-cells, but 
also into the alveolar walls. Not only is it very frequent in congestion, but 
also with inflammation, with new growths, infarcts, and tubercles. When 
limited to the neighborhood of an affected part, the name collateral, oedema 
is sometimes applied to it. 

Acute oedema is met with: (1) in the infections; (2) in Bright’s disease; 
(3) in heart disease, particularly angina pectoris, myocarditis, and valve 
lesions; (4) in arterio-sclerosis; (5) pregnancy; (6) angio-neurotic oedema, 
and (7) as a complication of the epileptic fit. The theory most generally 
accepted is that of Welch, whose experiments seemed to indicate that pul¬ 
monary oedema is due to a disproportionate weakness of the left ventricle, so 
that the blood accumulates in the lung capillaries until transudation occurs. 
’’■Such weakness may be brought about by paralysis or by spasm of the left 

- ventricle. Others regard is as an effect of disturbance in the vasomotor 

; mechanism of the lungs. 

Anatomically the lung is anaemic, heavy, sodden, pits on pressure, and on 
section a large quantity of clear or blood-tinged serum flows out. It may 
have in places a gelatinous aspect 

• Symptoms. —The onset is sudden with a feeling of oppression and pain 
in the chest and rapid breathing which soon becomes dyspnceic or orthoprffleic- 
There may be an incessant short cough and a copious frothy, sometimes blood- 
tinged, expectoration, which may be expelled in a gush from the mouth and 
nose. The face is pale and covered with a cold sweat; the pulse is feeble and 

the heart’s action weak. Over the entire chest may be heard piping and 

bubbling riles. The attack may be fatal in a few hours or it may persist 
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for twelve or twenty-four hours and then pass off. Steven, of Glasgow, has 
reported a case with 72 attacks in two and a half years. I have seen this 
recurrent form in angina pectoris, eacli paroxysm of which was associated 
with'in tense dyspnoea and all the features of acute oedema of the lungs. 

Bleedipg should be practised at once and is often most helpful. Dry 
cupping may be tried. One of my patients had great relief from inhalations 
Of chloroform. Oxygen may be used. If there is much agitation and sense 
of'impending death, morphia may bo given hypodermically. 

H/fi Pulmonary Haemorrhage.—This occurs in two forms -fbroncho-pulmonary 
hemorrhage, sometimes culled bronehorrhagia, in which the blood is poured 
out into the bronchi and is expectorated, and pulmonary apoplexy or pneumor- 
rhagia, in which the haemorrhage takes place into the air-cells and the lung 
tissue. 

1. Broncho-pulmonary Hemohriiagk; Hemoptysis. —Spitting of 
blood, to which the term haemoptysis should be restricted, results from a vari¬ 
ety of conditions, among which the following arc the most important: (sj). In. 
young healthy persons haemoptysis may occur without warning, and after con¬ 
tinuing for a few days disappear and leave no ill traces. There may he at 
theTIme ’of the attack no physical signs indicating pulmonary disease. In 
such cases good health may be preserved for years and no further trouble 
occur. These cases are not very uncommon, and in spite of the good health 
tuberculosis may be suspected. In Ware’s important contribution to this sub¬ 
ject,* of 386 cases of haemoptysis noted in private practice 02 recovered and 
pulmonary disease did not subsequently develop in them. ( b) Haemoptysis 
in pulmonary tuberculosis, which is considered on page 325. (<■) In con¬ 

nection with certain diseases of the lung, as pneumonia (in the initial stage) 
and cancer, occasionally in gangrene, abscess, and bronchiectasis, (d) In 
many heart affections, particularly mitral lesions. It may be profuse anil 
recur at intervals for years, (c) In ulcerative affections of the larynx, 
trachea, or bronchi. Sometimes the hmmorrhage is profuse and rapidly fatal, 
as when the ulcer erodes a large branch of the pulmonary artery, an accident 
which I have known to happen in a case of chronic bronchitis with emphy¬ 
sema. (f) Aneurism is an occasional cause of luemoptysis. It may be sudden 
and rapidly fatal when the sac bursts into the air-passages. Slight bleeding 
may continue for weeks or months, due to pressure on the mucous membrane 
or erosion of the lung; or in some cases the sac “ weeps ” through the exposed 
laming. 0 f fibrin, (g) Vicarious haemorrhage, which occurs in rare instances 
in cases of interrupted menstruation. The instances are well authenticated. 
Flint mentions a case which ho had had under observation for four years, 
and Hippocrates refers to it in the aphorism, “liammptysis in a woman is 
nm^ypri Ky an om pKnn of the menses.” Periodical luemoptysis has also been 
met with a fter the rem oval of both ovaries. Even fatal hemorrhage has 
oasped-irem -the lung during menstruation when no lesion was found to 
ac e^nryL far -it. (h) There is a form of recurring hemoptysis in arthritic 
subjects to which Sir Andrew Clark has called special attention and which 
also ia described by French writers. The cases occur in persons over fifty 
years of age who usually present signs of the arthritic diathesis. It rarely 


* On Hemoptysis as a Symptom, by John Ware, M.D, 
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leads to fatal issue and subsides without inducing pulmonary changes. (i)_ 
Haemoptysis occurs sometimes in malignant fevers and in purpura hatnor- 
rhagica. Lastly, there is rp firm in hrrrmvptjnin, rjnr io.the hmmhiul flnlrr an 
affection which is confined to parts of China and Japan. 

Symptoms .—Haemoptysis sets in as a rule suddenly. Often without wam- 
’ mg the p atient ? experiences a warm, saltish taste as the mouth dills with blood. 
Coughin g is usually induced. Thero may be only an ounce or. so brought up 
before the hamorrhage stops, or the bleeding may continue for days, the 
patient bringing up small quantities. In other instances, particularly when 
a large vessel is eroded or an aneurism bursts, the amount is large, and the 
patient after a few attempts at coughing shows signs of suffocation and death 
is produced by inundation of the bronchial system. Fatal hasmorrhage even 
may occur into a large cavity in a patient debilitated by phthisis without the 
production of haemoptysis. I dissected a case of this kind at the Philadelphia 
Hospital. The blood from the lungs generally has characters which render 
it readily distinguishable from the blood which is vomited. It is alkaline 
in reaction, frothy, and mixed with mucus, and when coagulation occurs air- 
bubbles are present in the clot. Blood-moulds of tho smaller bronchi are 
sometimes seen. Patients can usually tell w hether the blood has been brought 
up by-coughing or by vomiting, and in a majority of cases the history gives 
important indications. In paroxysmal haimoptysis connected with menstrual 
disturbances the practitioner should see that the blood is actually coughed 
up, since deception may be practised. The spurious haemoptysis of hysteria is 
considered with that disease. Naturally, the patient is at first alarmed at the 
occurrence of bleeding, but, unless very profuse, as when due to rupture of 
an aortic aneurism in a pulmonary cavity, the danger is rarely immedi¬ 
ate. T he atta cks, however, are apt to foam for a few days and the sputa 
may remain blood-tinged for a longer period. In the great majority of 
cases the haemorrhage ceases spontaneously. It should be remembered that 
some of the blood may be swallowed and produce vomiting, and, after a day 
or two, the stools may be dark in color. It is not well during an attack of 
haemoptysis to examine the chest 

2. Pulmonary Apoplexy; Haemorrhagic Infarct.— In this condition 
the blood is effused into the air-cells and interstitial tissue. It is usually 
diffuse, tho parenchyma not being broken, as is the brain tissue in cerebral 
apoplexy. Sometimes,? ip,, disease of the brain,tin septic, conditions, and in 
^the malignant forms of fevers, the lung tissue is uniformly infiltrated with 
blood and has, on section, a black, gelatinous appearance. 

As a rule, the hasmorrhage is limited and results froirf^ the blocki ng of 
a jbraneh of the pulmonary artery either by a thrombus or an embolus. Tho 
condition is most common ixj'cjir.oiuc, heart-disease. Although the pulmonary 
arteries are terminal ones, blocking is not always followed by infarction; 
partly because the wide capillaries furnish sufficient anastomosis, and partly 
because the bronchial vessels may keCp'mp the circulation. The infarctions 
are chiefly at the periphery of the lung, usually wedge-shaped, with the base 
of the wedge toward the surface. When recent, they are dark in color, hard 
and firm, and look on section like an ordinary blood-clot. Gradual changes 
go on, and the color becomes a reddish-brown. The pleura over an infarct 
is usually inflamed. A microscopical section shows the air-cells to be dis- 
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tended with red blood-corpuscle?, which may also be in the alveolar walls. 
The infarcts are usually multiple and vary in size from a walnut to an orange. 
Very large ones may involve the greater part of a lobe. In tho artery passing 
to the affected territory a thrombus or an embolus is found. The globular 
thrombi, formed in the right auricular appendix, play an important part 
in the production of haunorrhagic infarction. In many cases the source of 
the embolus cannot bo discovered, and the infarct may have resulted from 
thrombosis in the pulmonary artery, but, as before mentioned, it is not infre¬ 
quent to find total obstruction of a large branch of a pulmonary artery without 
hemorrhage into tho corresponding lung area. The further history of an in¬ 
farction is variable. It .is possible that in some instances the circulation is 
re^t^blishod-and the blood removed. More commonly, if the patient lives, 
the usual changes go on in the extravasated blood and ultimately a pigmented, 
puckered, fibroid patch results. Sloughing may occur with the formation of a 
cavity. Occasionally gangrene results. In a case at the University Hospital, 
Philadelphia, a gangrenous infarct ruptured and produced fatal pneumo¬ 
thorax. 

The. symptoms of pulmonary apoplexy are by no means definite. The 
condition may be suspected in chronic heart-disease when hamoptysis occurs, 
particularly in mitral stenosis, but the bleeding may be due to the extremo 
engorgement. When the infarcts arc very large, and particularly in the lower 
lobe, in which they most commonly occur, there may bo signs of consolidation 
with blowing breathing and a pleuritic friction. 

Tukaiment of Pulmonary H.kmohrhagk. —The pressure within the 
pulmonary Urlcty is considerably less than that in the aortic system. The 
system is under vaso-motor control, but our knowledge of the mutual rela¬ 
tions of pressure in the aorta and.in the pulmonary artery, under varying 
conditions, is still very imperfect (Bradford). There may be an influence 
on the systemic blood-pressure without any on the pulmonary, and the pres¬ 
sure in the one may rise while it falls in the other, or it may rise and fall in 
both together. The researches of Bred in and Dixon indicate that drugs which 
raise tho peripheral blood-pressure by vaso-constrietion increase the total blood 
in the lung. Thus ergot, the remedy perhaps most commonly used, causes a 
distinct rise in the pulmonary blood-pressure, while aconite produces a definite 
fall. 

The anatomical condition in haemoptysis is either hyperemia of the bron- 
chi al muc osa (or of the lung tissue) or a perforated vessel. In the latter case 
the patient often passes rapidly beyond treatment, though there are instances 
of the most profuse haemorrhage, which must have come from a perforated 
artery or a ruptured aneurism, in which recovery has occurred. Practically, 
for treatment, we should separate these cases, as the remedies which would be 
applicable in thelcase of congested antLbleeding mucosa would be as much 
out of place in a case of^uemorrhage from ruptured aneurism as in a cut 
radial artery. £When the blood is brought up in large quantities, it is almost 
certain either that an aneurism has ruptured or a vessel has been eroded. Ip 
the instances in which tho sputa are blood-tinged or when the blood is in 
smaller quantities, bleeding comes by diapedesis from hypersemic vessels. In 
such cases the hemorrhage may be beneficial in relieving the congested blood- 
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The indications, are to reduce the frequency of the heart-beats and to 
lower the blood-pressure. The truth, Das Blut ist ein gam besonderer Saft, 
is strikingly emphasized by the frightened state of the patient. Best of the 
body and peace of the mind—“ qvfa, securitas, silentium ” of Celsus—effould 
be secured. Turn the patient o^Bie affected side, if known, as the regur¬ 
gitation is less apt to occur into qp bronchi of the sound lung. As Aieteus 
remarks, in haemoptysis the .patient despairs from the first, and needs to be 
strongly reassured. Death is rarely due directly to haemoptysis; patients die 
after, not of it (S. West). In the majority of cases of mild haemoptysis this 
is sufficient. Even when the patient insists upon going about, the bleeding 
may stop spontaneously. The diet should be light and unstimulating. Alcohol 
should not be used. The patient may, if he wishes, have ice to suck/-Small 
doses of aromatic sulphuric acid may be given, but unless the bleeding is 
protracted styptic and astringent medicines are not indicated. For cough, 
which is always present and disturbing, opium should be freely given, and 
is of all medicines most serviceable in haemoptysis. Digitalis should not be 
used, as it raises the blood-pressure in the pulmonary artery. Is Aconite, as it 
lowers the pressure, may be used when there is much vascular excitement. 
Ergot, tannic acid, and load, which are so much employed, have little or no 
influence in haemoptysis; ergot probably does harm. One of the most satis¬ 
factory means of lowering the blood-pressure/is purgation, and when the bleed¬ 
ing is protracted salts may be freely given. In profuse haemoptysis, such as 
comes from erosion of an artery or the rapture of an aneurism, a fatal result 
is common, and yet post-mortem evidence shows that thrombosis may occur 
with healing in a rapturo of considerable size. The-fainting-indueed by the 
loss of blood is probably the most efficient means of promoting thrombosis, 
and it was on this principle that formerly patients were bled from the arm, 
or from both arms, as in the case of Laurence Sterne./; Ligatures, orJEamaa*!)'*. 
bandages, placed around the legs may serve temporarily to check the bleeding. 

AtEhe. ice-bag on the sternum is of doubtful utility. In a protracted case Cayley 
induced pneumothorax, but without effect 

Briefly, then, we may say that haemorrhage from rapture of aneurism or 
erosion of a blood-vessel usually proves fatal. The fainting induced by the loss 
of-Wood is beneficial, and, if the patient can be kept alive for twenty-four 
hears, a thrombus of sufficient strength to prevent further bleeding may form. 
The chief danger is the inundation of the bronchial system with the blood, so 
j that while the haemorrhage is profuse the cough should be encouraged. Opium 
should not then be used, and stimulants should be given with caution. 

In the other group, in which the haemorrhage comes from a congested 
area and is limited, the patient gets well if kept absolutely quiet, and fatal 
haemorrhage probably never occurs from this source. Rest, reduction of 
the blood-pressure by minimum diet, purging, if necessary, and the admin¬ 
istration of opium to allay the cough are the main indications. 

H. BEONOHO-PNETTMONIA (Capillary Bronchitis). 

This is essentially an inflammation of the terminal bronchus and the air- 
vesides which make up .a pulmonaryjobule, whaaoa.the tarm-hr B nc to yaeu- 
monia. It is also kno wn as l obular, in contradistinction to lobar pnffiiiQQpi* 1 
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The termcataijhal ia leas applicable. The process begins usually with an 
uria^tm of the capillary bronchi, which is a condition rarete, tf ever 

^ uctu ^ 80 that it is now custom- 


ier.g^] 
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11 forms of broncho-pneumonia 
)bes, and it would have been more 
lonia among the Infectious dis- 

lilt ... . . 


consider the affections together, 
i depend upon invasion of the lung with 

*nf«wt to place them with lobar pnw... UU m among rne miectious dis- 
bn* it» weU perhaps to defer this until the bacteriology of the different 
varieties has been more fully worked out. 

8tlolo gy .-Bra^ E a ei na Qni a occu rs either as a primary or as a sec¬ 
ondary affection The relative frequency in 443 cases is thus given by Holt,: 
Primary, without previous bronchitis, 154; secondary (a) to bronchitis of 
larger tubes, 41; t^ measles, 89; to whooping-cough, 66; to .diphtheria, 47; 
to scarlet^ fever, 7; to_mfbenza, 6; to varicella, 2; to erysipelas, 2; and to 
acuto^ileo-qolitis iD The proportion of primary to secondary forms as sliown 
m this list is probably too low. 


SWSABX-iCDTn imoNCHO-PNEOMONiA, like the lobar form, attacks chil¬ 
dren in good health, usualljnjndcr. iwoyears. The etiological factors are very 
much those of ordinary pneumonia, anj-probably the pneumococcus is more 
often associated with it. 

Secondary biioxciio-pneumonia occurs in two great groups: 1. As a 
swuence of the infectious fevers-fnigaslcs,; diphtheria, w hoopimr- comrhZscar- 
r<WS fr0( l uentl y’ mall-pox, /erysipelas, amflyphouT fever. In 
children it forms the most serious complication of those diseases, and in 
reality causes more deaths than are due directly to the fevers. In large cilies 
it raq fes _ pext in fatality, to infantile diarrhoea. Following, as it does, the 
contagious diseases Which principally affect children, wo find that a large 
majority of cases occur during early life. According to Morrill’s Boston sta¬ 
tistics, it is most fatal during the first two years of life. The .number .of cases 
m a community increases or decreases with the prevalence of measles, searlet 
fever, and diphtheria. It is most prevalent in the winter and spring months. 
In the febrile affections of adults broncho-pneumonia is not very common. 
Thus in typhoid fever it is not so frequent as lobar pneumonia, though isolated 
areas of consolidation at the bases are by no means rare in protracted cases 
of this disease. In old people it may follow debilitating causes of any sort, 
and is met with in the course of chronic Bright’s disease and various acute 
and chronic maladies. 


2 - J a,thfi..jgqcqndjdiyi8ion of this affection are embraced the cases of 
so-called aspiration or deglutition pneumonia. Whenever the sensitiveness of 
le larynx is benumbed, as in the coma of apoplexy or unurn in, minute par- 
ic es of food or drink are allowed to pass the rima, and, reaching finally the 
>maller tubes, excite an intense inflammation similar to the vagus pneumonia 
*ch follows the section of the pneumogastrics in the dog. Cases are very 
-•■"iimow after. operations about the mouth and nose, after tracheotomy, and 
ln can H?T bf the larynx and oesophagus. The aspirated particles in some 
stances induce such an intense broncho-pneumonia that suppuration or even 
bmgrene supervenes. The ether pneumonia, already described, is often lobu- 
*r in type. 

An aspiration hronn h o. pnanmnTiia mfl jjfniw hsemopiysis (which has been 
“ready considered), the aspiration of material fmm a hrannhia^ini;,, '■nvity. 
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and occasionally the material from an empyema which has raptured into the 
lung. 

A common and fatal, form of broncho-pneumonia is that excited by the 
tubercle bacillus, which has already been considered. 

Among general predisposing causes may beanentinned ago. As just noted, 
it—in prone to'attack infants, and a majority of eases of pneumonia in chil¬ 
dren under five years of age are of this form. Of 370 cases in children under 
five years of age, 76 per cent were broncho-pneumonia (Holt). At thc.oppo 
site extreme of life it is also common, in association with various debilitating 
circumstances and with the chronic diseases incident to the old. In children, 
rickets and diarrhoea are marked predisposing causes, and broncho-pneumonia 
is one of the most frequent post-mortem-room lesions in infants’ homes and 
foundling asylums. The disease prevails most extensively among the poorer 
classes. 


Morbid Anatomy.-4-Qn, the pleural surfaces, particularly towMdJ&&,base, 
are seen depressed bluish or blue-brown areas of collapse, between .which-the 
lung^ tissue is. of a lighter color. Her^and there are p^ojimting-poitiona over 
which the pleura may be .slightly turbid or granular. jTh p lung is full er and 
firms? "thatt normal, and, though in jjreat part crepitant, there can be felt 
in places throughout the. substance ..solid, nodular bodies. < ^The dark dep ress! 
areas may be isolated or a large section of one lobe may be in the condition 
of collapse or atelectasis. Gradual inflation by a blow-pipe inserted in the 
bronchus will distend a great majority of these collapsed areas. On section, 
the general surface has a dark reddish color and usually drips blood. Project¬ 
ing above the level of the section arc lighter red or reddish-gray areas repre¬ 
senting the patches of broncho-pneumonia. These may be isolated and sepa¬ 
rated from each other by tracts of uninflamed tissue or they may be in groups; 
or the greater part of a lobe may be involved. Study of a favorable section 
of an isolated patch shows: (a) A dilated central bronchiole full of tenacious 
purulent mucus. A fortunate section parallel to the long axis may show a 
racemose arrangement—the alveolar-passages-full of muco-pus. (fe) Sur- 
rouiidihg’fBS bronchus for from 3 to 6 mm. or even more, an area of grayish- 
red consolidation, usually elevated above the surface and firm to the touch, 
xinlike, the consolidation of lobar pneumonia, it may present a perfectly smooth 
surface, though in some instances'It is distinctly granular. In a late stage of 
the disease small grayish-white points may be seen, which on pressure may be 
squeezed out as purulent droplets. A section in the axis of the lobule may 
present a somewhat grape-like arrangement, the stalks and -atoms- represent¬ 
ing the bronchioles and alveolar passages filled "with a yellowish or grayisb- 
white pus, while surrounding them is a reddish-brown hepatized tissue. (?) 
In the immediate n eighhorhpnfl of this peribronchial inflammation the tissue 
is dark in color, smooth, ainess, at a somewhat lower level than the hepatizml 
portion, and differs 'distinctly in color aid appearance from the other por¬ 
tions of the lung. This is the condition to which the term sjdeauation has 
been given- It really represents a tissue in the early stage of inflamma¬ 
tion, and it perhaps would be as well to give up the use of this term ami 
also that of carnijicagon, which is only a more advanced stage. The con¬ 
dition wf collapse probably always precedes this, and it is difficult u> 
iTidtuTioes to tell the difference, as one shades into the other. In fact; 
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collapse, splenization, and carnilicution are Iml preliminary steps in broneho- 
pneumonia. 

While, in many cases, the areas of broncho-pneumonia present a reddish- 
brown color and are indistinctly granular, in others, particularly in adults, the 
nodules may resemble more closely gray hepatization and the air-cells are filled 
with a grayish muco-purulent material. Minute hicmorrhages*arc sometimes 
seen in the neighborhood of the inflamed areas or on the pleural surfaces. 
Emphysema is commonly seen at the anterior borders and upper portions of 
the lung or in lobules adjacent to the inflamed ones. In many cases following 
diphtheria and measles the process is so extensive that the greater part of a 
lobe is involved, and it looks like a case of lobar hepatization. It has not, 
however, the uniformity of this affection, and collapsed dark strands may be 
ieen between extensive areas of hepatized tissue. 

There are three groups of cases: (1) Those in which the bronchitis and 
bronchiolitis are most marked, and in which there may be no definite con¬ 
solidation, and yet on microscopical examination many of the alveolar pas¬ 
sages and adjacent air-cells appear filled with inflammatory products. (2) 
The disseminated broncho-pneumonia, in which there are scattered areas of 
peribronchial hepatization with patches of collapse, while a considerable pro¬ 
portion of the lobe is still crepitant. This is by far the most common condi¬ 
tion.. (3) The pseudo-lobar form, in which the greater portion of the lobe 
is consolidated, but not uniformly, for intervening strands of dark congested 
lung tissue separate the groups of hepatized lobules. 

Microscopically, the centre of the bronchus is seen filled with a plug of 
exudation, consisting of leucocytes and swollen epithelium. Section in the 
long axis may show irregular dilatations of the tube. The bronchial wall is 
swollen and infiltrated with cells. Under a low power it is readily seen that 
the air-cells next the bronchus are most densely filled, while toward the per¬ 
iphery the alveolar exudation becomes less. The contents of the air-cells are 
made up of leucocytes and swollen epithelial cells in varying proportions. 
Bed corpuscles are not often present and a fibrin network is rarely seen, 
though it may be present in some alveoli. In the swollen walls are seen dis¬ 
tended capillaries and numerous leucocytes. As Delafield has pointed out, 
the interstitial inflammation of the bronchi and alveolar walls is the special 
feature of broncho-pneumonia. 

The histological changes in the aspiration or deglutition broncho-pneu¬ 
monia differ from the ordinary post>febrile form in a more intense infiltra¬ 
tion of the air-cells with leucocytes, producing suppuration and foci of soften¬ 
ing ; even gangrene may be present. 

Bacteriology of Bronoho-pneumonia. —The organisms most commonly 
foupd in broncho-pneumonia are Micrococcus lanceolatus. Streptococcus py¬ 
ogenes (either alone or with the pneumococcus^. Staphylococcus aureus el 
of bus, and Friedliinder’s Bacillus pneumonia. The Klebs-ljoefller bacillus is 
not infrequently found in the secondary lesions of diphtheria. Except the 
pneumococcus these microbes are rarely found in pure cultures. In the lobu¬ 
lar type the streptococcus is the most constant organism, in the pseudo-lobar 
the pneumococcus. Mixed infections are almost the^prule in broncho-pneu- 
monia. 

M. Wollfltein, in 17 primary cases, found Micrococcus lanceolatus alone 
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in I), with the streptococcus in 7. Of 14 secondary cases Micrococcus lanccu- 
latus was found alone in 2 and with other organisms in 9. The primary 
form is the result of infection with the pneumococcus, the secondary most 
often with the streptococcus.;'- 1 '' 1 '' 

Terminations of Bronchopneumonia. — (1) In resolution, which when it 
once begins gqes on more rapidly than in fibrinous pneumonia. Broncho¬ 
pneumonia of the apices, in a child, persisting for three or more weeks, 
particularly if it follows measles or diphtheria, is often tuberculous. In these 
instances, when resolution is supposed to be delayed, caseation has in reality 
taken place. (2) In suppuration, which is rarely seen apart from the aspira¬ 
tion and deglutition forms, in which it is extremely common. (3) In gan¬ 
grene, which occurs under the same conditions. (4) In fibroid changes— 
chronic broncho-pneumonia —a rare termination in the simple, a common 
sequence of tlio tuberculous, disease. Formerly it was thought that one of 
the most common changes in broncho-pneumonia, particularly in children, 
was caseation; but this is really a tuberculous process, tho natural termination 
of an originally specific broncho-pneumonia. It is of course quite possible 
that a broncho-pneumonia, simple in its origin, may subsequently be the seat 
of infection by Bacillus tuberculosis. 

Symptoms.—r-The^ primary form sets in abruptly with a chill or a con¬ 
vulsion. The child has not had a previous illness, but there may have been 
slight exposure. The temperature rises rapidly and is more constant; the 
physical signs are more local and there is not the wide-spread diffuse catarrh 
Df the smaller tubes. Muny cases are mistaken for lobar pneumonia. In 
others tho pulmonary features are in the background or are overlooked in 
the intensity of the general or cerebral symptoms. The termination is often 
by crisis, and the recovery is prompt. The mortality of this form is slight. 
8. West has called attention to the importance of recognizing these primary 
cases and to their resemblance in clinical features with acute lobar pneumonia. 
The secondary form begins usually as a bronchitis of the smaller tubes. Much 
qqnfusion has arisen from the description of capillary bronchitis as a sepa¬ 
rate affection, whereas it is only a part, though a primary and important-one, 
'Pfj^roncho-pneumonia. At. the outset it may be said that if in convalescence 
from measles or in whooping-cough a child has an accession of fever with 
cough, rapid pulse, aud rapid breathing, and if, on auscultation, fine riles 
are heard at the bases, or widely spread throughout the lungs, even though 
neither consolidation nor blowing breathing can be detected, the diagnosis 
of broncho-pneumonia may safely be made. I have never seen in a fatal case 
I after diphtheria or measles a capillary bronchitis as the sole lesion. 1 T he ons et 
is rare]x_sudden, or .with a distinct chill; but after a day or so of indisposi¬ 
t ion t he child gets feverish and begins ta cough and to get short of breaih. 
The fever is extremely variable; a range of from 102° to 104° is common. 
.The skin is very dry and pungent.., The cough is hard, distressing, and may 
be painful. “ Dyspnoea gradually becomes a prominent feature.; Expiration 
may be jerky and grunting, y The respirations may rise as high as 60 or even 
80 per minute. Within iha first forty-eight hours the p&icuaaion resonance is 
not impaired; the note, indeed, may be very full at the anterior borders of 
the lungs.^ O j auscultation , many riles are heard, chiefly the fine subcrepitant 
variety, with sibilant rhonehi. There may really no signs in dicating that 
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jMpaixncbyma of the lung is involved, and yet even at this early stage, within. 
foB^-oigU^ours of the onset of the pulmonary symptoms, I have repeatedly, 
after diphtheria, f ound scattered nodules of lobular hepatization. Northrup, 
in a case in which death occurred within the fiSf twenty-four hours, in addi¬ 
tion to the extensive involvement of the smaller bronchi, found the intra¬ 
lobular tissue also involved in places. The dyspnoea is constant and progres¬ 
sive'and soon signs of deficient aeration of the blood are noted. The face 
becomes a little suffused and the finger-tips bluish. The child has an anxious 
expression and gradually enters upon the most distressing stage of asphyxia. 
At first the urgency of the symptoms is marked, but soon the benumbing influ¬ 
ence of carbon dioxide on the nerve-centres is seen and the child no longer 
makes strenuous efforts to breathe. The cough subsides, and, with a gradual 
increase in lividity and a drowsy restlessness, the right ventricle becomes more 
an d mpfc .distended, the bronchial rales become more liquid as the tubes fill 
with mucus, and death occurs from heart paralysis. These are symptoms of 
a severe case of broncho-pneumonia, or what the older writers called suffocative 
cata rrh . 

The physical signs may at first be those of capillary bronchitis, as indi¬ 
cated by the absence of dulncss, the presence of fine subcrepitant and whistling 
rales. In many cases death takes place before any definite pneumonic signs 
are detected. When these exist they are much more frequent at the bases, 
where there may bo areas of impaired resonance or even of positive dulness. 
When numerous loci involve the greater part of a lobe the breathing may 
beeomo-tubular, but in the scattered patches of ordinary broncho-pneumonia, 
following the fevers, the breathing is more commonly harsh than blowing. 
In grave cases there is retraction of the base of the sternum and of the lower 
costal cartilages during inspiration, pointing to deficient lung expansion. 

Diagnosis. —With lobar pneumonia it may readily be confounded if the 
areas of consolidation are large and merged together.•''It is to be remembered, 
as Holt’s figures well show, that 1 broncho-pneumonia occurs chiefly in children 
under one year, whereas lobar pneumonia is more common after the third 
yean No writer has so clearly brought out the difference between pneumonia 
at these periods as Gerhard,* of Philadelphia, whose papers on this subject 
have the freshness and accuracy which characterized all the writings of that 
eminent physieian. ^Between lobar pneumonia and the secondary form of 
broncho-pneumonia the diagnosis is easy. fThe mode of onset is essentially 
different in the two infections, the one developing insidiously in the course 
or at the conclusion of another disease, the other setting in abruptly in a 
child in good health, jfja. lobar pneumonia the disease is almost always uni¬ 
lateral, in broncho-pneumonia bilateral.£ The chief trouble arises in cases of 
prima ry bronchopneumonia, which by aggregation of the foci involves the 
gr eater par t of one lobe. iHere the difficulty is very great, and the physical 
signs may be practically identical, but in broncho-pneumonia it is much more 
likely that a lesion, however slight, will be found on the other side. 

*> A s till more difficult question to decide is whether an existing broncho¬ 
pneumonia is simple or tuberculous. In many instances the decision cannot 
be made, as the circumstances under which the disease occurs, the mode of 

* American Journal of Medical Sofenoee, vols. xlv and XT. 
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onset, and the physical signs may be identical. It has often been my e\pr 
rience that a case has been sent down from the children's ward to the dead- 
house with the diagnosis of post-febrile broncho-pneumonia in which there 
was no suspicion of the existence of tuberculosis; but on section there were 
found tuberculous bronchial glands and scattered areas of broncho-pneumonia, 
some of which were distinctly caseous, while others showed signs of softening. 
I have already spoken fully of this in the section on tuberculosis, but it is 
well to emphasize the fact that there are many cases of broncho-pneumonia 
t in children.which time alone enables us to distinguish from tuberculosa. ^Thc 
existence of extensive disease at the apices or central regions is a suggestive 
indication, and signs of softening may be detected, ijn the vomited matter, 
which is brought up after severe spells of coughing, sputum may be picked 
out and elastic tissue and bacilli detected. 

p It is a superfluous refinement to make a diagnosis between capillary bron¬ 
chitis and catarrhal pneumonia, for the two conditions are part and parcel 
of the same disease, tin simple bronchitis involving the larger tubes urgent 
d y a pp ma and pulmonary distress are rarely present and the aUas^a m,co arser 
and.more sibilant It must not be forgotten that, as in lobar pneumonia, 
cerebral symptoms may mask the true nature of the disease, and may even 
lead to the diagnosis of mepjyngjiis. I recall more than one instance in 
which it could not be satisfactorily determined whether the infant had tubor- 
culom.weaingitis or a cerebral complication of an acute pulmonary affection. 

Prognosis.—In. thw - paima ry form the outlook is good. . In..children e»- 
foebled by constitutional disease and prolonged fevers broncho-pneumonia is 
terribly fatal, hut in cases coming on in connection with whooping-cough or 
after, measles recovery^may take placo in the most desperate cases. It is in 
this disease that the truth of the old maxim is shown—“ Never despair of 
a Biek child.” Thtuleatiuiale in children under five has been variously esti¬ 
mated at from ’IQ tn SO pvt "rmt After diphtheria and measles thin, wiry 
children seem to stand broncho-pneumonia much better than fat, flabby ones. 
In adults the aspiration or deglutition pneumonia is a very fatal disease. 

Prophylaxis.—Much can be done to reduce the probability of attack after 
febrile affections. Thus, in the convalescence from measles and whooping- 
cough, it is very important that the child should not be exposed to cold, 
particularly at night, when the temperature of the room naturally falls. In 
a nocturnal visit to the nursery—sometimes, too, I am sorry to say, to a 
. children’s hospital—how often one sees children almost naked, having kicked 
aside the bedclothes and having the night-clothes up about the arms! The 
use of light flannel “combinations” obviates this nocturnal chill, which i>. 
I am sure, an important factor in the colds and pulmonary affections of young 
children, both in private houses and in institutions. The catarrhal trouble- 
of the nose and throat should be carefully attended to, and during fevers 
the mouth should be washed two or three times a day with on antiseptic 
solution. 

Treatment. —The frequency and the seriousness of broncho-pneumonia 
render it a disease which taxes to the utmost the resources of the prac¬ 
titioner. There is no acute pulmonary affection over which he at times «*» 
greatly despairs. On the other hand, there is not one in which he will be 
more gratified in, saving cases which have seemed past all succor. The geo- 
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eral arrangements should receive special attention.' The room should be kept 
at an ev entemperature—about 65° to 68°—and the^air should be kept moist 
with'vap or. 

J At me outset the bowels should bo opened by a mild purgu^njihaa-oastor 
oil or smdl^^gg^s of calomel, one-twelfth to one-sixth of a grain hourly until 
a movement is obtained, and care should be taken throughout the attack 
to secure a daily movement. {/The common saline fever mixture of citrate 
of potash, liquor ammonii acetatis, and aromatic spirits of ammonia may Ikj 
given every two or three hours. If the disease comes on abruptly with high 
fever, minim or minim and a half doses of the . tincture of aconite , may Ikj 
given with it. /‘The pain, the distressing symptoms, and the incessant cough 
often demand opium, which must of course be used with care and judgment 
in the case of young children, hut which is certainly not contra-indicated and 
may be usefully given in the form of paregoric. Blisters are now rarely if 
ever employed, and oven the jacket poultice has gone out of fashion. For 
the latter, however, I confess to a strong prejudice, and when lightly made 
and frequently\changed it undoubtedly gives great relief. Much more com¬ 
monly we now see, both in private and in hospital practice, the jacket of 
cotton-batting. Ice-poultices to the chest may be used and do good. The diet 
should consist of milk, broths, and egg albumen. Milk often curds and is dis¬ 
agreeable. Egg-white is particularly suitable and very acceptable when given 
in cold water with a little sugar. It forms, indeed, an excellent medium for 
the administration of the stimulants. If the pulse shows signs of failing, it is 
best to begin early with brandy. As in all febrile atrections of children, cold 
water should be constantly at the bedside, and the child should he encour¬ 
aged to drink freely. With these measures, in many cases the disease pro¬ 
gresses to a favorable termination, but too often other and more serious 
symptoms arise. Cough becomes more distressing, dyspnma increases, the 
ominous rattling of tho mucus can be heard in the tubes, the child’s color is 
not so good, and there is greater restlessness. Under these circumstances 
stimulant expectorants- 1 —ammonia, squills, and senega—may he given. To¬ 
gether they make a very disagreeable dose for a young child, particularly with 
the carbonate of ammonia. The aromatic spirits of ammonia is somewhat 
better. If the carbonate is employed, it must be given in small doses, not 
more than a grain to an infant of eighteen months. If the child has increas¬ 
ing difficulty in getting up the mucus, an emetic should be given—either the 
wine of ipecac, or, if necessary, tartar emetic. There is no necessity, how¬ 
ever, to keep the child constantly nauseated. Enough should bn given to cause 
prompt emesis, and the benefit results in the expulsion of the mucus from 
the larger tubes. In this stage, too, strychnine is undoubtedly helpful in 
stimulating the depressed respiratory centre. Inhalations of oxygen may be 
employed, sometimes with great benefit. 

VEifil ra pid fa ilure 0 f the heart, loud, mucous rattles in the throat, and 
increasing lividity, -every measure should he used to arouse the child and 
excite coughing. Alternate douches of hot and cold water, electricity, and 
fypodermic injections of ether may he tried. For the reduction of tempera¬ 
ture. particularly if cerebral symptoms are prominent, there is nothing so 
satisfactory as the wet pack or the cold bath. In the case of children, when 
the latter is used it should be graduated, beginning with a temperature which 
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is pleasantly warm and gradually reducing it to 75° or 80°. Even when the 
temperature is not high, the cerebral symptoms are greatly relieved by the bath 
or the pack. 

m. CHRONIC INTERSTITIAL PNEUMONIA. 

(Cirrhosis of the Lung—Fibroid Phthisis.) 

A fibroid change may have its starting-point in the tissue about the bronchi 
and blood-vessels, the interlobular septa, the alveolar walls, or in the pleura. 
So diverse are the forms and so varied the conditions under which this change 
occurs that a proper classification is extremely difficult. We may recognize, 
however, two chief forms—the local, involving only a limited area of the lung 
substance, and the diffuse, invading either both lungs or an entire organ. 

Etiology.— Local fibroid change in the lungs is common. It is a constant 
accompaniment of tubercle, in the evolution of which interstitial changes play 
a very important role. In tumors, abscess, gummata, hydatids, and emphy¬ 
sema it also occurs. Fibroid processes are frequently met with at the apices of 
the lung and may be due either to a limited healed tuberculosis, to fibroid 
induration in consequence of pigment, or, in a few instances, may result from 
thickening of the pleura. 

Diffuse intehstitial pneumonia is met with: 1. As a sequence of acute, 
fibrinous pneumonia. Although extremely rare, this is recognized as a possible 
termination. From unknown causes resolution fails to take place. Organiza¬ 
tion goes on in the fibrinous plugs within the air-cells and the alveolar walls 
become greatly thickened by a new growth, first of nuclear and subsequently 
of fibrillated connective tissue. Macroscopically there is produced a smooth, 
grayish, homogeneous tissue which has the peculiar translucency of all new- 
formed connective tissue. This has been called gray induration. A majority 
of the cases terminate within a few months, but instances which have been fol¬ 
lowed from the outset are very rare. 

2. Chronic Broncho-Pneumonia. —The relation of broncho-pneumonia to 
cirrhosis of the lung has been specially studied by Charcot, who states that it 
may follow the acute or subacute form of this disease, particularly in children. 
The. fibrosis extends from the bronchi, which are usually found dilated. Bron¬ 
chiectasis itself may be followed by fibrosis of the lung. The alveolar walls 
are thickened and the lobules converted into firm grayish masses, in which 
there is no trace of normal lung tissue. This process may go on and involve 
an entire lobe or even the whole lung. Many of these cases axe tuberculous 
from the outset. 

3. Pleurogenous Interstitial Pneumonia. —Charcot applies this term to 
that form of cirrhosis of the lung which follows invasion from the pleura. 
Doubt has been expressed by some writers whether this really occurs. While 
Wilson Fox is probably correct in questioning whether an entire lung can 
become cirrhosed by the gradual invasion from the pleura, there can be no 
doubt that there are instances of primitive dry pleurisy, which, as Sir Andrew 
Clark has pointed out, gradually compresses the lung and at the same time 
leads to interstitial cirrhosis. This may be due in part to the fibroid change 
which follows prolonged compression. In some cases there seems to be a difr 
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tinct connection between the greatly thickened pleura and tho dense strands 
of fibrous tissue pass.ng from it into the lung substance. Instances occur in 
which one lobe or the greater part of it presents, on section, a mottled appear- 
am», owing to the increased thickness of the interlobar septa—a condition 
which may exist without a trace of involvement of the pleura. In many other 
cases, however, the extension seems to be so definitely associated with pleurisy 
that there is no doubt as to tho eausnl connection between the two processes. 
In these instances the lung is removed with great difficulty, owing to the thick¬ 
ness and close adhesion of the pleura to the chest wall. 

, 4 ; Chronic interstitial pneumonia, due to inhalation of dust, which is 
considered in a separate section. 

5. Syphilis of the lung presents the features of a chronic fibrosis of the 
organ (seep. 273). 

Indurative changes in the lung may follow the compression by aneurism 
or new growth or the irritation of a foreign body in a bronchus. 

Morbid Anatomy.—There are two chief forms, | the massive or lobar and 
L&® insular or broncho-pneumonic form./ In the massive typo the disease is 
unilateral; the chest of the affected side is sunken, deformed, and the shoulder 
much depressed. On opening the thorax the heart is seen drawn far over 
to the affected side. TJje .unaffected lung is emphysematous and covers the 
6 r . p fiter portion of the mediastinum. It is scarcely credible in how small a 
space, close to the spine, the cirrhosed lung may lie. The adhesions between 
the..pleural membranes may be extremely dense and thick, particularly in 
the pleurogenous cases; but when the disease has originated in the lung there 
niay be little thickening of the pleura. The organ is airless, firm, and hard. 
It strongly resists cutting, and on section shows a grayish fibroid tissue of 
variable amount, through which pass the blood-vessels and bronchi. The latter 
may be either slightly or enormously dilated. There are instances in which 
the entire lung is converted into a series of bronchicctatic cavities and the 
cirrhosis is apparent only in certain areas or at the root. The tuberculous 
cases can usually be differentiated by the presence of an apical cavity, not 
bronchiectatic, often large, and the other lung almost invariably shows tuber¬ 
culous lesions. Aneurisms of the pulmonary artery are not infrequent in the 
cavities. The other lung is always greatly enlarged and emphysematous. The 
heafl is hypertrophied, particularly the right ventricle, and there may be 
marked atheromatous changes in the vessels. An amyloid condition, of the 
viscera, is, found in some cases.) 

■ Jn th a . hrannh o. pnfiBm(fflk .form the arena., ate smaller, often centrally 
PltU&d, and most frequently in the lower lobes. They are deeply-pigmented, 
^QK.jdilatflOronchi, and when multiple are separated by emphysematous 
lung tissue. 

A reticular form of fibrosis of the lung has been described by Percy Kidd 
®nd W. McCollum, in which the lungs are intersected by grayish fibroid 
strands following the lines of the interlobular septa. 

Symptoms and Couxse. — The d isease is essentially chronic, extending over 
a Perio d of many years, and when once the condition is established the health 
maybe fairly good. In a well-marked case the patient ^mplains only of his 
chronic cough, perhaps a slight shortness of breath. In other respects he is 
quite well, and is usually able to do light work. The cases are commonly 
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regarded as phthisical, though there may be scarcely a symptom of that affec¬ 
tion except the cough. There are instances, however, of^fibroid phthisis which 
cannot be distinguished from cirrhosis of the lung except by the presence of 
tubercle bacilli in the expectoration. As the bronchi are usually dilated, the 
symptoms and physical signs may be those of bronchiectasis. fThe nojigij, is 
paroxysma l and the^xpectoratlSS js generaUy. fiopioua-^sijLauafcBW^eiit 
g^T-r^ p n T . nl piif nature. It is sometimes fetid. ^TIiemorThage is_by no means 
infrequent, and occurred in more than one-half of the cases analyzed by 
Bastian. Walking on the level and in the ordinary affairs of life the patient 
may show no shortness of breath, but in the ascent of stairs and on exertion 
there may be dyspnoea. 

Phybical Signs. — Iflspection.- j - r She affected side of the chest is immo¬ 
bile, retracted, and shrunken, and contrasts in a striking jway with the volu¬ 
minous healthy one. The intercostal spaces are obliterated and the ribs may 
even overlap. ‘"The shoulder is drawn down and from behind it is seen that 
the spine is bowed. ..The muscles of the shoulder-girdle are wasted. tThe heart 
ia.-greatly displaced, being drawn over by the shrinkage of the lung to the 
affected side. When the left lung is affected there may be a large area of 
visible impulse in the second, third, and fourth interspaces. / MjepaHEStion 
shows a great diminution in the affected side, and with the saddle-tape the 
expansion may be seen to be negative. The percussion note varies with the 
condition of the bronchi. It may be absolutely flat, particularly at the base 
or at the apex. In the axilla there may be a flat tympany or even an am¬ 
phoric note over a large sacculated bronchus. On the opposite side the per¬ 
cussion note is usually hyperresonaut. On auscultation the breath-sounds hare 
either a cavernous or amphoric quality at the apex, and at the base are feeble, 
with mucous, bubbling rales. The voice-sounds are usually exaggerated. 
Cardiac murmurs are not uncommon, particularly late in the disease, when 
the right heart fails. These are, of course, the physical signs of the disease 
when it is well established. They naturally vary considerably, according to 
the stage of the process. The disease is essentially chronic, and may persist 
for fifteen or twenty years. Death occurs sometimes from hsmorrhage, more 
commonly from gradual failure of the right heart with dropsy, and occasion¬ 
ally fmnf-amyinid degeneration of the-OIgans. # 

Diagnosis. —The diagnosis is never difficult. It may be impossible to say, 
without a clear history, whether the origin is pleuritic or pneumonic. Between 
oases of this kind and fibroid phthisis it is not always easy to discriminate, as 
the conditions may be almost identical. When tuberculosis is present, how¬ 
ever, even in long-standing cases, bacilli are usually present in the sputa, and, 
there may be signs of disease in the other lung. 

Treatment.—It is only for an intercurrent affection or for an aggravation 
of the cough that the patient seeks relief. Nothing can be done for the con¬ 
dition itself. When possible the patient should live in a mild climate, and 
sh nnld avoid exposure to cold and damp. A distressing feature in some casci 
is the putrefaction of the contents of the dilated tubes, for which the same 
measures may be nsed as in 
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IV. PNEUM0N0K0N108IS. 

Deflation.— Under this terra, introduced by Zenker, are embraced those 
forma of fibrosis of the lung due to the inhalation of dusts in various occupa¬ 
tions. They have received various names, according to the nature of the in¬ 
haled particles anthracosis, or coal-miner’s disease; sidcroxis, due to tho 
inhalation of metallic dusts, particularly iron; clialicosxs, due to the inhala¬ 
tion of mineral dusts, producing the so-called stone-cutter’s phthisis, or tho 
f‘ grinder’s rot ” of the Sheffield workers. 

Etiology. —The dust particles inhaled into the lungs are dealt with exten¬ 
sively by the ciliated epithelium and by the phagocytes, which exist normally 
Ib’the respiratory organs. The ordinary mucous corpuscles take in a largo 
number of the paJBcles, which fall upon the trachea and mam bronchi. The 
cilia sweep the mucus out to a point from which it can be expelled by cough¬ 
ing. It is doubtful if the particles ever reach tho air-cells, but the swollen 
alveolar cells (in which they are in numbers) probably pick them up on tho 
way. The raucous and the alveolar colls are the normal respiratory scavengers. 
In dwellers in the country, in which the air is pure, they are able to prevent 
the access of dust particles to tho lung tissue, so that even in adults these 
organs present a rosy tint, very different from the dark, carbonized appear¬ 
ance of the lungs of dwellers in cities. When the impurities in the air are 
very abundant, a certain proportion of the dust particles escapes these cells 
and penetrates tho mucosa, reaching the lymph spaces, where they are attacked 
at once by the cells of the connective-tissue stroma, which are capable of 
ingesting and retaining a large quantity. In coal-miners, coal-heavers, and 
others whose occupations necessitate the constant breathing of a vegpdtisty 
atmosphere even these forces arc insufficient. Vansteenlicrghe and Qrysez 
have demonstrated that pulmonary anthracosis may lie induced by passing 
an emulsion of china ink into the stomach of an animal through a catheter. 
From a long series of experiments they conclude that anthracosis is due to 
the intestinal absorption of carbon particles arrested in tho nose and pharynx, 
and" then swallowed. Their experiments further show that both the tracheal 
and intestinal routes arc used—through the former tho particles reach the 
broifchi and external portions of the alveoli, through the latter the parenchyma 
of the lung. Occasionally in anthracosis the carbon grains reach the general 
circulation, and the coal dust is found in the liver and spleen. As Weigcrt 
has shown, this occurs when the densely pigmented bronchial glands closely 
adhere to the pulmonary veins, through the walls of which the carbon particles 
pass to the general circulation. The lung tissue has a remarkable tolerance 
for these particles; but by constant exposure a limit is reached, and there is 
brought about a very definite pathological condition, an interstitial sclerosis. 
In coal-miners this may occur in patches, even before the lung tissue is uni¬ 
formly infiltrated with the dust. In others it appears only after the entire 
organs have become so laden that they are dark in color, and an ink-like 
juice flows from the cut surface. The lungs of a miner may be black through¬ 
out and yet show no local lesions and be everywhere crepitant. 

Korbid Anatomy. —The particles of carbon are found deposited in large 
lumbers in the follicular cords of the tracheal and bronchial glands and 
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of the peri-bronchial and peri-arterial lymph nodules, and in these they finally 
excite proliferation of the connective-tissue elements. It is by no means un¬ 
common to find in persons whose lungs are only moderately carbonized the 
bronchial glands sclerosed and .hard. In anthracosis the fibroid changes usu- 
a lly begin in the peri-broncbiaLlymph-tissue, and in the early stage of the 
process the sclerosis may be largely confined to these regions. A Nova Scotian 
miner, aged thirty-six, died under my care, at the Montreal General Hospital, 
of black Small-pox, after an illness of a few days. In his lungs (externally 
coal-black) there were round and linear patches ranging in size from a pea 
to a hazel-nut, of an intensely black color, airless and firm, and surrounded 
by a crepitant tissue, slate-gray in color. In the centre of each of these areas 
was a small bronchus. Many of them were situated just beneath the pleura, 
and formed typical examples of limited fibroid broncho-pneumonia. In addi¬ 
tion there is usually thickening of the alveolar walls, pjftcularly in certain 
areas. By the gradual coalescence of these fibroid patches large portions of 
the lung may be converted into firm areas of cirrhosis, grayish-black in the 
case of the coal-miner, steel-gray in the caso of the stone-worker. In the 
case of a Cornish miner, aged siifcy-three, who died under my care, one of 
these fibroid areas measured 18 by 6 fern, and 4.5 era. in depth. 

A second important factor in these cases is chronic bronchitis, which is 
present in a large proportion and really causes the chief symptoms. A third 
is the occurrence of emphysema, which is almost invariably associated with 
long-standing cases of pneumOijokoniosis. With the changes so far described, 
unless the cirrhotic area is uohsually extensive, the case may present the 
features of chronic ijhmchitia with emphysema, but finally another element 
comes into play. In the fibroid areas softening occurs, probably a process of 
necrosis similar to that by wipoh softening is produced in fibro-myomata of 
the uterus. At first these are small and contain a dark liquid. Charcot calls 
them ulcitres du poumon. Thev,rarely attain a large size unless a communica¬ 
tion is formed with the broncjraS, in which caso they may become converted 
into suppurating cavities. , 

Anthracosis and Tubercuidsis .—In the Pennsylvania anthracite district 
tuberculosis is relatively less common among the miners, the figures foi 
ten years at Scranton for male adults being 3.37 per cent in mine workers, 9.9! 
per cent in those of other occupations (Wainwright). Goldman in Germany 
Oliver and Trotter in England, all agree upon the comparative rarity of tuber 
culosis among coal miners. -Though this may be attributed in part to tin 
improved ventilation of thimines, it has also probably something to d< 
with the less favorable soil offered to the bacilli in a lung infiltrated witl 
coal dust. 

The siderosis induced by the oxide of iron causes an interstitial pneumoni 
similar to anthracosis. Workers in brass and in bronze are liable to a. lit 
affection. - < 

Chalicosis, dde* to the deposit of particles of silex and alumina, is foun 
in the makers of mill-stones, particularly the French mill-stones, and also > 
knife and axe grinders and stone-cutters. Anatomically, this form is chni 
acterized by the production of nodules of various sizes, which are cut with tli 
greatest difficulty^antLgometimes present a curious grayish, even glittering 
crystalloid ippeuriUigj^*' 
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Workers in flax and in cotton, and grain-shovellers are also subject, to 
these chronic interstitial changes in the lungs. In all these occupations, as 
shown by Greenhow, to whose careful studies we owe so much of our knowl¬ 
edge of these diseases, the condition of the lung, may ultimately lie almost 
identical 


Symptoms.—The symptoms do not come on until the patiant has worked 
ffor a variable number of years in the dusty atmosphere. As a rule there are 
cough andjfailing health for a prolonged period of time before complete disa¬ 
bility. The coincident emphysema is responsible in great part for the short- 
ness of breath and wheezy condition of these patients. The expectoration is 
usually muco-purulent, often profuse, and in authraeosis very dark in color— 
tlm.so-called “black spit,” while in chalicosis there may lie seen under the 
microscope the bright angular particles of silica. 

Even when theWare physical signs of cavity, tubercle-bacilli arc not neces¬ 
sarily, and indeed in my experience are not usually present. It is remarkable 
for how long a time a coal-miner may continue to bring up sputum laden with 
coal particles even when there are signs only of a chronic bronchitis. Many 
of the particles are contained in the cells of the alveolar epithelium. In these 
instances it appears that an attempt is made by the leucocytes to rid the lungs 


of some of the carbon grains. 

The diagnosis of the condition is rarely difficult; the expectoration is usu¬ 
ally characteristic. It must always be borne in mind that chronic bronchitis 
a nd e mphysema -form essential parts of the process and that in late stages 
there jnay-hotuberculous infection. 

The treatmen t of the condition is practically that of okroaio bronchitis 
and emphysema. 


Y. EMPHYSEMA. 

Definition.—The condition in which theej^fundibular passages and the 
; alveoli are dilated and the alveolar walls atrophied. 

A practical division may be made into compensatory, hypertrophic, and 
atrophic forms, the acute vesicular emphysema, and the interstitial forms. 
The last two do not in reality come under the above definition, but for con¬ 
venience they may be considered here. 

I. Compensatory Emphysema. 

Whenever a region of the lung does not expand fully in inspiration, either 
another portion of the lung must expand or the chest wall sink in order to 
occupy the space. The former almost invariably occurs. We have already 
mentioned that tin broncho-pneumonia there is a vicarious distention 6f the 
air-jesieles in the adjacent healthy lobules, and the aaapff happens in the 
neighborhood of tuberculous areas and cicatrices. In geharaj pleural adhe¬ 
sions there is often compensatory emphysema, ; particulaty -anterior 

margins of the lung. The most advanced example of this seen in 

cirrhosis, when the unaffected lung increases greatly in size, o wing to disten¬ 
tion of the air-vesicles. A similar though less marked eondit .'.v. is seen in 
extonajyfl p]fu^'°y with effusion and in pneumothora ^fcjf ' 

At first, this distention of the air-vesicles is a augi|P II mHtod process 

a 
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and the alveolar walla are stretched but not atrophied. Ultimately, however, 
in many cases they waste and the contiguous air-cells fuse, producing true 
emphysema. 

II. Hypebtrophio Emphysema. 

The large-lunccd emphyse ma of Jenner. also known as substantive or 
idiopathic emphysema, is a well-marked clinical affection, characterized by 
enlargement of tire lungs, due to distention of the air-cells and atropln 
of their walls, and clinically by imperfect aeration of the blood and more 01 
less marked dyspnoea. 

Etiology.—Emphysema is the? result of persistently high, intra-alveolar 
tension acting upon a congenitally weak lung tissue. Strongly in favor of 
the view that the nutritive change in the air-cclls is the primary factor, is the 
markedly hereditary character of the disease and the frequency with which it 
starts early in life. To James Jackson, Jr., of Boston, we owe the first obser¬ 
vations on the hereditary character of emphysema. Working under Louis’ di¬ 
rection, he found that in 18 out of 28 eases one or both parents were affected. 

2 In-childhood, it may follow recurving asthmatic attacks due to adenoid 
vegetations. It may occur, too, in several members of the same family. We 
are still ignorant as to the nature of this congenital pulmonary weakness. 
Cohpheim thinks it probably due to a defect in the development of the elastic- 
tissue fibres—a statement which is borne out by Eppinger’s observations. 

Heightened pressure within the air-cells may be due to forcible inspira¬ 
tion or expiration. Much discussion has taken place as to the part played bv 
these two acts in the production of the disease. The inspiratory theory was 
advanced by Laennec and subsequently modified by Gairdner, who held that 
in chronic bronchitis areas of collapse were induced, and compensatory dis¬ 
tention took place in the adjacent lobules. This unquestionably does occur 
in the vicarious or compensatory emphysema, but it probably is not a facto! 
of much moment in the form now under consideration. The expiratory theory, 
which was supported by MeiMelssohn and Jenner, accounts for the condition 
in a much more satisfactory way. 1 In all straining efforts and violent attacks 
of coughing, the glottis is closed and the chest walls are strongly compressed 
by muscular efforts, so that the strain is thrown upon those parts of the lung 
least protected, as the apices and the anterior margins, in which we always 
find the emphysema most advanced. The sternum and costal cartilnges grad¬ 
ually yield to the heightened intrathoracic pressure and arc, in advanced cases, 
pushed forward, giving the characteristic rotundity to the thorax. 

Freund’s Theory. —A primary disease of the costal cartilages—a chronic 
hyperplasia with premature ossification is believed to bring about gradually 
a state of rigid dilatation of the chest, to which the emphysema is secondary. 
Recent observations make it probable that there is a group of cases in which 
such changes occur in young persons, particularly in the cartilages of the first 
three ribs. Niemeyer says that he had met with a' few such cases, and there 
have been reported recently instances in which the cartilages increased in size 
and stood out prominently. For such a condition what is now called Freund’s 
operation (of resection) would be indicated. 

Of other etiological factors occupation is the most important. The dis¬ 
ease is met with in players on wind instruments, in glass-blowers, and in 
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occupations necessitating heavy lifting or straining. Whooping-cough and 
bronchitis .play an important role, not so much in the changes which they 
induce in the bronchi as in consequence of the prolonged attacks of 
coughing. 

Itorbid Anatomy. —The thorax is capacious, usually barrel-shaped, and 
the cartilages are calcified. On removal of the sternum, the anterior medias¬ 
tinum is found completely occupied by the margins of the lungs, and the 
pericardial sac may not be visible. The organs are very large and have lost 
their elasticity, so that they do not collapse either in the thorax or when placed 
on the table. The pleura is pale and there is often an absence of pigment, 
sometimes in patches, termed by Virchow albinism of the lung. To the touch 
they have a peculiar, downy, feathery feel, and pit readily on pressure. This 
is one of the most marked features. Beneath tho pleura greatly enlarged air- 
vesicles may be readily seen. They vary in size from .5 to 3 mm., and .igftpi- 
lar hullaa. the size of a walnut or larger, may project from the free margins. 
The best idea of the extreme rarefaction of tho tissue is obtained from sec¬ 
tions of a lung distended and dried. At the anterior margins the structure 
may form an irregular series of air-chambers, resembling the frog’s lung. On 
careful inspection with the hand-lens, remnants of the interlobular septa or 
even of the alveoli may be seen on these large emphysematous vesicles. Though 
general, the distention is more marked, as a rule, at the anterior margins, and 
is often specially marked at the inner surface of the lol>c near tho root, where 
in extreme cases air-spaces as large as a lien’s egg may sometimes be found. 
Microscopical ly there is seen atrophy of tho alveolar walls, by which is pro¬ 
duced the coalescence of neighboring air-cells. In this process the capillary 
network disappears before the walls are completely atrophied. The loss of 
the elastic tissue is a special feature. It is stated, indeed, that in certain 
cases there is a congenital defect in the development of this tissue. Tho epi¬ 
thelium of the air-eells undergoes a fatty change, but the large distended air¬ 
spaces retain a pavement layer. 

The bronchi show important changes. In tlis larger t.uhes tho mucous 
membra ne may bo rough and thickened .from chronic bronchitis; often tho 
longitudinal lines of submucous elastic tissue stand out prominently. In 
the advanced cases many of the smaller tubes are dilated, particularly when, 
in addition to emphysema, there are peri-bronchial fibroid changes. Bron¬ 
chiectasis is not, however, an invariable accompaniment of emphysema, but, 
as Laennec remarks, it is difficult to understand why it is not more common. 
Of associated morbid changes the most important are found. jflJho Jieart. 
The right chambers are dilated and hypertrophied, the . tricuspid orifice is 
lajrge,'TOTthe'valve segments arc often thickened at the edges. In advanced 
eases the cardiac hypertrophy is general. The pulmonary artery and .its 
branjJj^jjjay be wide anil show marked atheromatous changes. 

The changes in the other organs are those commonly associated with pro¬ 
longed venous congestion. Pgeumothorax may follow the rupture of an em- 


r“MSUutu>us uieu. • . . 

Symptoms.—The disease may be tolerably advanced before any special 
B ymptoma occur. A child, for instance, may be somewhat short of breath on 
, going up-stairs or may be jinable to run and play as other children without 
great discomfort; or, perhaps, has attacks ofalightljvidity. Doubtless much 
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depends upon the completeness of cardiac compensation. When this is per¬ 
fect,- there may be no special interruption of the pulmonary circulation and. 
except with violent exertion, there is no interference with the aeration of the 
blood. I n well-m arked cases the following are the most import ant symp toms; 
D yspnoea. which may be Mt only on slight exertion, or may be persistent, and 
aggravated bjk intercurrent attacks of bronchitis. The respirations are often 
harsh and wheezy, and expiration is distinctly prolonged. 

Cyanosis of an extreme grade is more common in emphysema than in 
other affections with the exception of congenital heart-disease. So far as I 
know it is the only disease in which a patient may be able to go about and 
'even to walk into the hospital or consulting-room with a lividity of startling 
intensity. The contrast between the extreme cyanosis and the comparative 
comfort of the patient is very striking. In other affections of the heart and 
lungs associated with a similar degree of cyanosis the patient is invariably in' 
bed and usually in a state of orthopneea. One condition must be here referred 
to, viz., the extraordinary cyanosis in cases of poisoning by aniline products, 
which is in most part due to the conversion of the haemoglobin into methaemo- 
globin. 

Bronchitis with associated cough is a frequent symptom and often the 
direct cause of the pulmonary distress. The contrast between emphysematous 
patients in the winter and summer is marked in this respect. In the latter 
they may be comfortable and able to attend to their work, but with the cold 
and changeable weather they are laid up with attacks of bronchitis. Finally, 
in fact, the two conditions become inseparable and the patient has persistently 
more or less cough. The acute bronchitis may produce attacks not unlike 
asthma. In some instances this is true spasmodic asthma, with which emphy¬ 
sema is frequently associated. 

As ago advances, and with successive attacks of bronchitis, the condition 
grows slowly worse. In hospital practice it is common to admit patients over 
sixty with well-marked signs of advanced emphysema. The affection can 
generally be told at a glance—the rounded shoulders, barrel chest, the thin 
yet oftentimes muscular form, and sometimes, I think, a very characteristic 
facial expression. 

There is another group, however, of younger patients fr^m twenty-five to 
forty years of age who, winter after winter, have attacks of intense cyanosis in 
consequence of an aggravated bronchial catarrh. On inquiry we find that these 
patients have been short-breathed from infancy, and they belong, I believe, 
to a category in which there has been a primary defect of structure in the 
lung tissue- f • 

Physical Signs.— Inspection. — The thorax is markedly altered in shape; 
the antero-posterior diameter is increased and may be even greater than the 
lateral, so that the chest is barrel-shaped. The appearance is somewhat as if 
the chest was in a permanent inspiratory position. The sternum and costal 
cartilages.axe- prominent. The lower zone of the thorax looks large and the 
.intercostal spaces are much widened, particularly in the hypochondriac regions. 
The sternal fossa is deep, the clavicles stand out with great prominence, and 
tile neck looks shortened from the elevation of the thorax and the sternum. 
A zonejifdilated venules may be seen along the line of attachment of thqjia- 
phragm. Though this is common in emphysema,.it is by no means peculiar 
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to it or indeed to any special affection. Andrew, of Bartholomew’s Hospital 
and, according to Duckworth, Laycock called attention to it. 

The-curveof the spine is increased and the back is remarkably rounded, 
so that the scapulae seem to be almost horizontal./ M ensura tion shows the 
TAnn^ed form of the cheat and the very slight expansion on deep inspiration. 
The respiratory movements, which may look energetic and forcible, exercise 
little or no-influence. 1 Xllfijdicatdoes not expand, but there is a general ele- 
Witiffli- -jThe inspiratory effort is short and quick;the expiratory movement is 
pronged, t There may be retraction instead of distention in the upper abdom¬ 
inal region during inspiration, and there is-'sometimes seen a transverse curve 
fll)rt n Tf n at the level of the twelfth rib. L The apex beat of the 
heart is not visible, and there is usually marked pulsation in the epigastric 
region. The cervical veins stand out prominently and may pulsate. 

'Palpation .—The vocal fremitus is somewhat enfeebled but not lost. Tho 
atifex_br.*i.t can rarely be felt. There is a marked shock in the lower sternal 
region and* very distjnet. pulsation in the epigastrium. Percussion gives 
g T ‘ Mltl y ijpamamd resonance, full and drum-like—what is sometimes called 
hyperresonanee. The note is not often distinctly tympanitic in quality. Tho 
percussion note is greatly extended, the heart dulness may be obliterated, the 
u pper limit of liver dulness is greatly lowered, and the resonance may extend 
tome costal margin. Behind, a clear percussion note extends to a much lower 
level than normal. The level of splenic dulness, too, may l>e lowered. 

Qn auscultation the threath-sounds are usually enfeebled and may he 
masked by bronchitic rales. The most characteristic feature is thejjjrolonga- 
tionthe expiration, and the normal ratio may be rcversedj£4. to 1 instead 
of 1 tQ-4. It is often wheesy and harsh and associated with coarse rales and 
sibilant rhonchi. It is said that in interstitial emphysema there may be a 
friction sound heard, not unlike that of pleurisy. The heart-sounds are usu- 
a lly feeble bu t clear; in advanced cases, when there is marked cyauosis, a 
tri cuspid regurg itant murmur may be heard. Accentuation of the pulmonary 
second sound may be present. 

Course.—The course of the disease is slow but progressive, the recurring 
attacks of bronchitis aggravating the condition. Death may occur from inter¬ 
current pneumqpia, either lobar or lobular, and dropsy may supervene from 
cardiac failure. Occasionally death results from overdistention of the heart, 
with extreme cyanosis. Duckworth has called attention to the occasional 
occurrence of fatal haemorrhage in emphysema. In an old emphysematous 
patient at the Montreal General Hospital death followed the erosion of a main 
branch of the pulmonary artery by an ulcer near the bifurcation of tlie trachea. 

Treatment. —Practically, the measures mentioned in connection with bron¬ 
chitis should be employed. In children with asthma and emphysema the noso 
should be carefully examined. No remedy is known which has any influence 
over the progress of the condition itself. Bronchitis is the great danger of 
these patients, and therefore when possible they should live in an equable 
climate. nniA an well in annthfrn nnlifnmift and in Egypt. Injanse- 
oue qg* nf tVm von a h a engorgement, they are liable to gastric and intestinal dls- 
turWmgjjjind it is particularly important to keep the bowels regulated and to 
a void —y which often seriously aggravates the dyspnoea. Patients who 

come into the hospital in, a state of urgent dyspnoea and lividity, with great 
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engorgement of the veins, particularly if they are young and vigorous, should 
be bled freely. Inhalation of oxygen may be used. Strychnine will be found 
specially useful. Breathing of compressed air in a pneumatic cabinet gives 
temporary relief. Besection of the first costal cartilage or of the first three 
cartilages on either side has been practised CF tp.^tk^’h fmf.ri|tipn , l. It is not 
likely to be of, any benefit in the aged in whom the condition is established, 
but in a special group in the young in which the primary trouble appears to 
be in the cartilages—what has been called Freund’s Disease —the operation 
may be tried, though it is not without risks. 

III. Atbopitio Emphysema. 

A senile change, called by Sir William Jenner small-lunged emphysema, is 
rn ftljy a primar y .atrophy of the lung, coming on in advanced life, and scarcely 
constitutes a special affection. It occurs in “ withered-looking old persons ” 
who may perhaps have had a winter cough and shortness, of breath fpp years. 
In striking contrast to the essential hypertrophic emphysema, the chest is small 
and the ribs obliquely placed. The thoracic muscles are usually atrophied. 
The lung presents a remarkable appearance, being, concerted into a series of 
large vesicles, on the walls of which the r emnan ts of air-cells may be seen.< 

? 

IV. Acute Vesicular Emphysema. 

W I\en death o ccurs from bronchitis of the smaller tubes, when*, strong 
inspiratory efforts have Seen made, the lungs are large in volume and the air- 
cells-are much distended. Clinically, this condition may occur rapidly in 
cases of cardiac asthma and angina pectoris. The area of pulmonary reso- 
nance is much increased, and on auscultation thero are heard everywhere 
piping riles and prolonged expiration. A similar condition may follow prcs- 
sute uu'ttaj vagi. 

V. Interstitial Emphysema. 

Beads of air are seen in the interlobular and subpleural tissue, sometimes 
forming large bullae beneath the pleura. A rare event is rupture close to the 
root of the lung, and the passage of air along the trachea into the subcuta¬ 
neous tissues of the neck* After tracheotomy just the reverse may occur and 
the air may pass from the tracheotomy wound along the windpipe and bronchi 
and appear beneath the surface of the pleura. From this interstitial emphy¬ 
sema spontaneous pneumothorax may arise in healthy persons. 

YL GANGBENE 07 THE LUNG. 

Etiology. —Gangrene of the lung is not an affection per se, but occurs in 
a variety of conditions when necrotic areas undergo putrefaction. It is not 
easy to say why sphacelus should occur in one case and not in another, 
the germs of putrefaction are always in the air-passages, and yet necrotic 
territories rarely become gangrenous. Totrf"obstruction of a pulmonary 
—try]— a rule, causes infarction, and the are&.shut-off doea not. ofie D > 
though it may, sphacelate. Another factor would seem to be necessary— 
probably' a lowered tissue resistance, the result of general or local causes. B 
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| is met with (1) as a sequence of lobar pneumonia. This rarely occurs in a 
I L reV10 °fl healthy P^-mare.conifflonlv in the debilitated or ft *- 
betia-mkyt. (2) Gangrene is very prone to follow the aspiration pneumonia, 
since the foreign particles rapidly undergo putrefactive changes. Of a similar 
nature are the cases of gangrene due to perforation of cancer of the oesophagus 
mty |he lungor i nto the b ronchus. (3) The putrid contents of a bronchiec- 
t l tatic, more & tuberculous, cavity may excite gangrene in the 

neighboring tissues. The prgsgjjre bronchiectasis following aneurism or tumor 
may lead to extensive sloughing. (1) Gangrene may follow simple embolism 
of the pulmonary artery. More commonly, however, the embolus is derived 
from a part which is mortified or conics from a focus of bone disease*!” In 
typhus and ifl typhoid fever gangrene of the lung may follow thrombosis of one 
of the larger branches of the pulmonary artery. A case occurred in my wards 
in October, 1897, in connection with a typhoid septicaemia. Typhoid bacilli 
were isolated from the lung. Lastly, gangrene of the lung may occur in con¬ 
ditions of debility during convalescence from protracted fever—occasionally, 
indeed, without our being able to assign any reasonable cause. ’ 

Morbid Anatomy. —Lftenncc, who first accurately described pulmonary 
gangrene, recognized ^diffuse and a circumscribed form. > The former, though' 
rare, is sometimes seen in connection with pneumonia, more rarely after oblit¬ 
eration of a largo branch of the pulmonary artery. It may involve the greater 
part of a lobe, and the lung tissue is converted into a horribly offensive green- 
ish-blaek mass, torn and ragged in the centre.^In the circumscribed form there 
is well-marked limitation between the gangrenous area and the surrounding tis¬ 
sue. The focus may be single or there may bo two or more. The lower lobe 
is store commonly affected than the upper, and the peripheral more than the 
central portion of the lung, .^gangrenous area is at first uniformly greenish- 
brown_in color; but snftepjpg rapidly takes place with the formation of a cavity 
with shreddy, irregular walls and a greenish, offensive fluid. The lung tissue 
in the immediate neighborhood Rhows a zone of deep, congestion, often consoli¬ 
dation, and outside, ilhsan intense oedema* In the embolic cases the plugged 
artery can sometimes be found. When rapidly extending, vessels may be 
opened and a copious haemorrhage ensue. Perforation of the pleura is not 


uncommon. The irritating decomposing material usually excites the most 
intense bronchitis. Embolic processes are not infrequent. ThertTtB "a" remark¬ 
a ble associatio n tg some cases botwoen circumscribed gangrene of the lung and 
abscem of tEe brain. It has been referred to under the section on bron- 

oTSOTr^- 


Symptoms and Course. —Usually definite symptoms of local pulmonary 
disease precede the characteristic features of gangrene. These, of course, are 
very varied, depending on the nature of the trouble. The sputum is very char¬ 
acteristic. It is intensely fetid—usually profuse—and, if expectorated into 
a conical glass, separates into three layers—a greenish-brown, heavy sediment; 
an intervening thin liquid, which sometimes has a greenish or a brownish tint; 
and, on top, a thick, frothy layer. Spread on a glass plate, the shreddy debris 
of lung tissue can readily be picked out. Even large fragments of lung may 
!* coughed up. Eobertson, of Onancock, Va., sent me one several centimetres 
>n length, which had been expectorated by a lad of eighteen, who had severe 
pngnpe and recovered. Microscopically, elastic fibres are found in abhn- 
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dance, with granular matter, pigment grains, fatty crystals, bacteria, and 
leptothrix. It is stated that elastic tissue is sometimes absent, but I have 
never met with such an instance. The peculiar plugs of sputum which occur 
in bronchiectasis are not founds Blood is often present, and, as a rule, is much 
altered. The sputum has, in a majority of the cases, an intensely fetid odor, 
which is commpnicated to the breath and may permeate the entire room. It 
is much more offensive than in fetid bronchitis or in abscess of the lung. The 
fetor is particularly marked when there is free communication between the 
gangrenous cavities and the bronchi. On several occasions I have found, post 
mortem, localized gangrene, which had been unsuspected during life, and in 
which there had been no fetor of the breath. 

Xha physical signs, .when extensive destruction has occurred,jM&Jjwse 
o f ca gty. but the limited circumscribed areas may be difficult to detect. 
Bronchitis is always present. 

Among the general symptoms may be mentioned fever, usually of moderate 
grade; the pulse is rapid, and very often the constitutional depression is sevens. 
But the only special features indicative of gangrene are the sputa and the 
fetor of the breath. The patient generally sinks from exhaustion. Fatal 
haemorrhage may ensue. 

Treatment. —The treatment of gangrene is very unsatisfactory. The indi¬ 
cations, or course, are to disinfect the gangrenous aresSput this is often impos¬ 
sible. An antiseptic spray of carbolic acid may be employed. A good plan 
is for the patient to use over the mouth and nose an inhaler, which may bo 
charged with a solution of carbolic acid or with guaiacol; the latter drug has 
also been used hypodermically, with, it is said, happy results in removing the 
odor. If the signs of cavity are distinct an attempt should be made to cleanse 
it by direct injections of an antiseptic solution. If the patient’s condition is 
good and the gangrenous region can be localized, surgical interf ere nc e'Ma y be 
indicated. Successful cases have been reported. The general condition of 
the patient is always such as to demand the greatest care in the matter of 
diet and nursing. 

vn. ABSCESS OF THE LTJNG. 

Etiology. —Suppuration occurs in the lung under the following conditions: 
(1) As a sequence of inflammation, either lobar or lobular. Apart from the 
purulent infiltration this is unquestionably rare, and even in lobar pneumonia 
the abscesses are of small size and usually involve, as Addison remarked, sev¬ 
eral points at the same time. On the other hand, abscess formation is 
extremely frequent in the deglutition and aspiration forms of lobular pneu¬ 
monia. i After wounds of the neck or operations upon the throat, in suppura¬ 
tive disease of the nose or larynx, occasionally even of the ear (Volktnann). 
infective particles reach the bronchial tubes by aspiration and excite an intense 
inflammation which often ends in abscess. Cancer of the oesophagus, perfo¬ 
rating the root of the lung or into the bronchi, may produce extensive suppura¬ 
tion. The abscesses vary in size from a walnut to an orange, and have ragged 
and irregular walls, and purulent, sometimes necrotic, contents. 

ffi p&frbolic. so-called metastatic, abscesses, the result of infective emboli, 
are common in pyaemia. Thev may be numerous and present very 
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definite characters. As a rule they arc superficial, beneath the pleura, and 
often wedge-shaped. At first firm, grayish-red in color, and surrounded by a 
zone of intense hyperemia, suppuration soon follows with the formation of a 
definite abscess. The pleura is usually covered with greenish lymph, and per- 
faction sometimes takes place with the production of pneumothorax. 

} (8) Perforation of the lung from without, lodgment of foreign bodies, and, 
t in the right lung, perforation from abscess of the liver or a suppurating echino¬ 
coccus cyst are occasional causes of pulmonary abscess. 

(4) Suppurative processes play an important part in chronic pulmonary 
tuberculosis, many of the symptoms of which are due to them. 

> Symptoms. —Abscess following pneumonia is easily recognized by an aggra- 
j vtftion of the/general symptoms and by the, physical signs of cavity and the 
■j characters .of the expectoration. Embolic abscesses can not often l>c recognized, 
and the local symptoms arc generally masked in the general pyamiie manifes¬ 
tations,^ The characters of the sputum are of great importance in determining 
t|ie presence of abscess. The odor is offensive, jet it rarely has the horrible 
fetor of gangrene or of putrid bronchitis. \ In the pus fragments of lung tissuo 
can be seen, and thqf.elastic tissue may be very abundant. The presence of this 
with the physical sigmj rarely leaves any question as to the nature of the 
trouble. Embolic can usually run a fatal course. Recovery occasionally 
occurs after pneumojjH In a case following typhoid fever which I saw at 
the Garfield Hospitalf*fcerr removed two ribs and found free in the pus of 
a localized empyema a sequestered piece of lung, the size of the palm of the 
hand, which had sloughed off clearly from the lower lobe. The patient made 
a good recovery. 

Medicinal treatment is of little avail in abscess of the lung. When well 
defined and superficial, an attempt should always be made to open and drain 
it. A number of successful eases have already been treated in this way. 

vm. itew GROWTHS IN THE LUNGS. 

Etiology and Morbid Anatomy. —While primary tumors are rare, second¬ 
ary growths are not uncommon. 

I C&ginoma is the most common primary form. Endothelium and sarcoma 
are lesS-freqnently met with. 

Tb g fwvmdar v growths may be of various forms. Most commonly they 
followstutpors in the digestive or genito-urinary organs orton the breast; not 
infrequently also- tumors of the bone. There may be scirrhus, epithelioma, 
co lloid , mdano-sarcoma, fibroma, enchondroma, or osteoma. The lungs may 
be extWively involved in Hodgkin’s disease. 

Primary, cancer or sarcoma usually involves only one lung. The sefi&pd- 
ary growths are distributed in both. The primary growth generally forms a 
largejnass, which may occupy the greater part of a lung. Necrosis and cavity 
formation may occur. In the diffuse cancerous growth the condition may 
resemble a tuberculous pneumonia. A miliary type of growth has been de¬ 
scribed. Occasionally the secondary growths are solitary and confined chiefly 
to the pleura. The metastatic growths are nearly always disseminated. Occa¬ 
sionally they occupy a large portion of the pulmonary tissue. In a case of 
colloid canear secondary to cance| of the pancreas, I found both longs voln- 
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minous, heavy, only slightly crepitant, and occupied by circular translucent 
masses, varying in size from a pea to a large walnut. 

There are numerous accessory lesions in the pulmonary new growths. 
There may be pleurisy, either cancerous or sero-fibrinous. The effusion may 
be haemorrhagic, but in 200 cases of cancer, primary or secondary, of the 
lungs and pleurjt analyzed by Moutard-Martin, haemorrhagic effusion occurred 
in only 12 per cent. The tracheal and bronchial glands are usually affected, 
the cervical glands not infrequently, and occasionally even the inguinal. 

The disease is most common in the middle period of life. The primary 
cancer is much more frequent in men (73 per cent, Passler), but secondary 
cancer is much more common in women. The conditions which predispose to 
it are quite unknown. It is a remarkable fact that the workers in the Schnec- 
berg cobalt mines are very liable to primary cancer of the lungs. It is stated 
that in this region a considerable proportion of all deaths in persons over 
forty are due to this disease. 

Symptoms.—The clinical features of neoplasms of the lungs are by no 
means distinctive, particularly in the case of primary growths. The patient 
may, indeed, as noted by Walshe, present no symptoms pointing to intra- 
thoracic disease. Among the more important symptoms are pain, particularly 
when the pleura is involved; dyspnoea, which is apt to be paroxysmal when due 
to pressure upon the trachea; cough, which may be dry and painful and accom¬ 
panied by the expectoration of a dark mucoid sputum. This so-called prune- 
juice expectoration, which was present 10 times in 18 cases of primary cancer 
of the lung, was thought by Stokes to be of great diagnostic value. 

In many instances there are signs of compression of the large veins, pro¬ 
ducing liyidity of the face and upper extremities, or occasionally of only one 
arm. Compression of the trachea and bronchi may give rise to urgent 
dyspnoea. The heart may bo pushed over to the opposite side. The pnoumo- 
gastric and recurrent laryngeal nerves are occasionally involved in the 
growth. 

Physical Signs. —The patient, according to Walshe, usually lies on the 
affected side. On inspection this side may be enlarged and immobile and the 
intercostal spaces are obliterated. This is more commonly dee - h r the- effusion 
t han to i he growth itself. Y,The external lymph-glands may be. enlarged, par¬ 
ticularly the clavicular.' The-sighs, on percussion and auscultation, ara.varied, 
depending much upon the presence or absence of fluid, t Signs of consolidation 
are, of course, present; the tactile fremitus is absent and the breath-sounds 
are usually diminished in intensity. Occasionally there is typical bronchial 
breathing. Among other symptoms may be mentioned fever, which is present 
in a certain number of cases. Emaciation is not necessarily extreme. The 
‘duration of the disease is from six to eight months. Occasionally it runs a 
very acute course, as noted by Carswell. Cases are reported in which death 
occurred in a month or six weeks, and in one instance (Jaccoud) the patient 
died in a week from the onset of the symptoms. 

Diagnosis.—In secondary growths this is not difficult. The occurrence 
of pulmonary symptoms within a year or two after the removal of a cancer 
of afc breast, or after the amputation of a limb for osteo-sarcoma, or the onset 
of Jmilar "symptoms in connection with cancer of the liver, or of the uterus, 
or,of the rectum, would be extremely suggg^ive. Tn .primary rgacw ftp uni- 
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lateral involvement, the anomalous character of the physical signs, the.jjcciir- 
?>rence of prnne-juice expectoration, the progressive wasting, and the secondary 
involvement of the cervical glands are the important points in the din gnnaia, 

E. DISEASES OP THE PLEURA, 

L ACUTE PLEURISY. 

Ana t omic ally, the cases may he divided into dry or adhdsivo pleurisy and 
pleurisy with effusion. Another classification is into primary or secondary 
forms. IJ According to the course of (lie disease, a division may be made into 
acutx. and chronic pleurisy, and as it is impossible, at present, to group the 
various forms etiologically, this is perhaps the most satisfactory division. The 
following forms of acute pleurisy may be considered: 

I. Fibrinous oh PtASTro Pleurisy. 

IsJh.is the pleural membrane is covered by a sheeting of lymph of variable 
thickness, which gives it a turbid, granular appearance, or tlie fibrin may 
exist in. distinct layers. It occurs (1) as an independent affection, following 
cold ..or. exposure. This form of acute plastic pleurisy without fluid exudate 
is not common in perfectly healthy individuals. Cases are met with, however, 
in which the disease sets in with the usual symptoms of pain in the side and 
slight fever, and there are the physical signs of pleurisy as indicated by the fric¬ 
tion. After persisting for a few days, the friction murmur dimippears and no 
exudation occurs. Union takes place between the membranes, and possibly the 
pleuritic adhesions which are found in such a large percentage of all bodies 
examined after death originate in these slight, fibrinous pleurisies. 

Fibrinous pleurisy occurs (2) os a secondary process in acute diseases of 
thelung, such aa pneumonia, which is always accompanied by a certain amount 
of pleurisy, usually of this form. Cancer, abscess, and gangrene also cause 
plastic pleurisy when the surface of the lung becomes involved. This condition 
is specially associated in a large number of cases with t ubercul osis. ’Pleural 
pain,istitch in the side, and a dry cough, witlumarked friction sounds on aus¬ 
cultation are the initial phenomena in many instances of phthisis. The signs 
are usually basic, but Burney Yeo has recently called attention to the fre¬ 
quency with which they occur at the apex. 

II. Sero-fibrinous Pleurisy. 

In a majority of cases of inflammation of the pleura thero is, with the 
fibrin, a variable amount of fluid exudate, which produces the condition known 
aa pleurisy with effusion. 

Etiology.—Of 194 cases in fifteen years in my wards, thero were 161 males 
and 33 females. Under twenty years of age there were 20 patients; 18 were 
over sixty years of age. The greatest number was in the fifth decade, M. 
Cold acts as a predisposing agent, which permits the action of various njjjore- 
organisms. We have not yet, however, brought all the acute pleuriria^fcfe 
the category of microbic affections, and the fact remains that pleurisy does 
follow-with great rapidity a sodden wetting or a dull. A majority of the 
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cases are tuberculous. This view is based upon: (1]_ Post-mortem -evidence. 
Tubercles have been found in acute cases, thought to have been rheumatic or 
due to cold. (2) The not infrequent presence of tuberculous lesions, often 
latent, in the lung or elsewhere. (£) The character of the exudate. If coagu¬ 
lated and the coagulum digested and centrifugalized (Inoscopy), tubercle 
gbacilli are frequently found. Injected into a guinea pig, in amounts of 15*ce. 
ter more, tuberculosis followed in G2 per cent (Eichhorst). The eyto-diagnosis 
shows that as in other tuberculous exudates the mono-nuclear leucocytes pre¬ 
dominate. (£) The tuberculin reaction is given in a considerable percentage 
of the cases. (5) The subsequent history. Of 90 cases of acute pleurisy 
which had been under the observation of H. I. Bowditch between 1849 and 
1879, 32 died of or had phthisis. Among 130 patients with primary pleurisy 
with effusion, followed for a period of seven years by Hedges, 40 per cent 
became tuberculous. , 

Of 300 uncomplicated cases of pleural effusion in the Massachusetts Gen¬ 
eral Hospital, followed by R. C. Cabot, the subsequent history was ascertained 
in 221; followed five years until death or phthisis, 117; well after five years, 96. 

In 172 of our cases of pleurisy with effusion Hamman got reports from 88; 
of these 48 were living and well, 30 later became tuberculous, in 2 the result 
was questionable, and 8 died of other diseases. Twelve of the 88 had tuberclo 
bacilli in the sputum while in the hospital without discoverable pulmonary 
lesion; 3 of the 12 are living and well; in 8 the signs became well marked; 
one died of unknown cause. Hamman has collected 562 cases (including our 
own) in which the subsequent history was sought; of these 167, 29.7 per cent, 
became tuberculous. 

qf ^ —Prom a bacteriological standpoint we may 

recognise t hree groups of c ases, fcaused by the tubercle bacillus,-^ie pneumo¬ 
coccus, and the Streptococcus, respectively. 

' Bacillus tuberculo sis is present in a very large proportion of all cases 
of pffinary or so-called idiopathic pleurisy, i The exudat e is usually staid c 
oaucoxer-slips or in the culture and inoculation tests made in the ordinary 
wajv.8fl the bacilli are very scanty. It has been demonstrated clearly that 
a large amount of the exudate must be taken to make the test complete, either 
in cultures or in the inoculation of animals. Eichhorst found that more than 
62 per cent were demonstrated as tuberculous when as much as 15 cc. of the 
exudate was inoculated into test animals, while less than 10 per cent of the 
cases showed tuberculosis when only 1 cc. of the exudate was used. This is a 
point to which observers should pay very special attention. Le Damany has 
recently in 55 primary pleurisies demonstrated the tuberculous character of 
all but 4 He has used large- quantities of the fluid for his inoculation 
experiments. 

I The plnnriay i g almost always secondary to a focus of inflam¬ 

mation iii the lung. It may, however, be primary. exuda te Tl ‘ rntt1 ^ 7 
inmilimli and thr fflitinnlrj* veatfavorable. 

£ The streptococcus pleurisyTs the typical septic form which may occur 
either from direct infection of the pleura through the lung in broncho-pneu¬ 
monia, or in cases of streptococcus pneumonia; in other instances it follows 
infection of more distant parts. T he ac ute streptococcus pleurisy is the most 
Mrimuand fatal ofjpll forms. 
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Among other bacteria which have been found are the stajJjjlococcua, Fried- 
lan der*! bac illus, the typhoid bacillus, and the diphtheria beeilfus. 

Uolbnl Anatomy.—In sero-fibrinous pleurisy the serous exudate is abun¬ 
dant and the fibrin is found on the pleural surfaces and scattered through 
the fluid in the form of flocculi. The proportions of these constituents vary 
a great deal. In some instances there is very little membranous fibrin; in 
others it forms thick, creamy layers and exists in the dependent part of the 
fluid as whitish, curd-like masses. The fluid of scro-fibrinous pleurisy is of 
a laiunn color, either clear or slightly turbid, depending on the number of 
formed elements. In some instances it has a dark-brown color. The micro¬ 
scopical examination of the fluid shows leucocytes, occasional swollen cells, 
which may possibly be derived from the pleural endothelium, shreds of fibril- 
la tgd- fi brin, and a variable number of red blood-corpuscles. On boiling, tho 
flu S 1 b found t o be rich in albumin. Sometimes it coagulates spontaneously. 
Its co&posttion closely resembles that of blood-serum. Cholesterin, uriejeid, 
and Sugar are occasionally found. The amount of the effusion varies from 
4 to 4'litres. 'The Tung in acute sero-fibrinous pleurisy is more or lesscom- 
jlTessed. if the exudation is limited the lower lobe alone is atelectatic; buiia 
an extensive effus ion which reaches to tho clavicle the entire lung will be found 
lytog_dnafl-to41te spine, dark and airless, or even bloodless—i. e., carnified. 

In large exudations the adjacent organs are displaced; the liver is depressed 
and the heart dislocated. With reference to the position of the heart, the fol¬ 
lowing statements may be made: Even in the most extensive left-sided 

exudation there is no rotation of tho apex of the heart, which in no case was 
to the right of the mid-sternal line; (£) the relative position of the apex and 
base is usually maintained; in some instances the apex is lifted, in others the 
whole heart lies more transversely; (3) the right chambers of the heart occupy 
the greater portion of the front, so fnat the displacement is rather a definite 
dislocation of the mediastinum, with the pericardium, to the right, than any 
special twisting of the heart itself; (4) the kink or twist in the inferior vena 
cava described by Bartels was not present in any of my cases. 

For a discussion of the physics of cardiac displacement see Calvert, Johns 
Hopkins Hospital Bulletin, 1907. 

Symptoms.—Prodromes are not uncommon, but \ the disease may set in 
abruptly with $.elull, followed by ’fever and a severe pain in the side. In 
ve ry many cases , however, the onset is insidious, particularly in children ancl 
in elderly persons. ^A little dyspncea on exertion and an increasing pallor 
may be the only features. Washbourn has called attention to the frequency 
with which the pneumococcuB pleurisy sets in with the features of pneumonia. 
The pain in the side is the most distressing symptom, and is usually referred to 
thenipple or axillary regions. It must be remembered, however, that pleuritic 
pain may be felt in the abdomen or low down in the back, particularly when 
the diaphragmatic surface of the pleura is involved. It is lancinating, sharp, 
and, severe, and is aggravated by cough. At this early stage, on. auscultation, 
sometimes indeed on-palpation, a dry friction $0 can be detected. The fever 
rarely rises-so rapidly.as in pneumonia, and jdoes not reach the same gxade. 
A temperature of from 102° to 108“ is an average pyrexia. It may drop to 
normal at the end of a week or ten days without the appearance of any definite 
change in the physical signs, or ij may persist for several weeks. The tem- 
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perature of the affected is higher than that of the sound -side. Cough is an 
early, symptom in acute pleurisy, but is rarely so distressing or so frequent 
as in pneumonia. There are instances in which it is absent. The expectora¬ 
tion is usually slight in amount, mucoid in character, and occasionally streaked 
ith blood. 

At the outset there may be dyspnoea, due partly to the fever and partly 
o the pain in the side. Later it results from the compression of the lung, 
larticularly if the exudation has taken place rapidly. When, however, the 
luid is effused slowly, one lung may be entirely compressed without inducing 
hortness of breath, except on exertion, and the patient will lie quietly in bed 
rithout evincing the slightest respiratory distress. When the effusion is large 
he patient usually prefers to lie upon the affected side. 

Physical Siams.-U-Inspection shows some degree of immobility on the 
■Seated side, depending upon the amount of exudation; and injlarge effusions 
ifl-.imusaga.ia. volume, which may appear to be much more than it really 
sje determined by mensuration. ■ The intercostal depressions are obliterated, 
in right-sided effusions the apex beat may be lifted to the fourth interspace 
»r be pushed beyond the left nipple, or may even be seen in the axilla. When 
he exudation is on the left side, the heart’s impulse may not be visible; but 
f the effusion is large it is seen in the third and fourth spaces on the right 
>ide, and sometimes as far out as the nipple, or even beyond it. 

Palpation enables us more successfully to' determine the deficient move¬ 
ments on the affected side, and thejpbliteration of the intercostal spaces, and 
more accurately to define the position of the heart’s impulse. In simple scro- 
Bbrinous effusion there iV rordy/jiny.oedema of the cheat walls.. It is scarcely 
jver possible to obtain fluctuation, i,Tactile fremitus is greatly diminished or 
abolished. If the effusion is slight there may be only enfeeblcment.^ The 
absence of the voice vibrations in effusions of any size constitutes one of the 
most valuable of physical signs. In children there may be much effusion with 
retention of fremitus. In rare cases the vibrations may be communicated to 
the chest walls through localized pleural adhesions. 

Mensuration .—With the cyrtometer, if the effusion is excessive, a differ¬ 
ence of from half an inch to an inch, or even, in large effusions, an inch and 
a half, may be found between the two sides. Allowance must be made for the 
fact that the right side is naturally larger than the left. With the saddle-tape 
the difference in expansion between the two sides can be conveniently measured. 

Percussion .—Early in the disease, there may be no alteration in the note, 
but with-the gradual accumulation of the fluid the resonance becomes, defec¬ 
tive, and finally gives place to absolute flatness. From day to day the gradual 
increase in height of the fluid may be studied. In a pleuritic effusion 
rising to the fourth rib in front, the percussion signs are usually very sug¬ 
gestive. In the subclavicular region the attention is often aroused at once 
by a tympanitic note, the so-called Skoda’s resonance, which is heard perhaps 
more commonly in this situation with pleural effusion than in any other con¬ 
dition. It shades insensibly into a flat mote in the lower mammary and 
axillary regions. Skoda’s resonance may be obtained also behind, j ust ab ove 
t he limit of effu sionT The J, Tlrr°°° ° resistant, wooden quality) 

differing from that of pneumonia and readily recognized by skiS5^nngci>. 
ntssns ng been known that when the patient is in the erect posture the 
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upper Jineof-dulness is not horizontal, but is higher behind than it is in front, 
forming a parabola. The curve marking the intersection of the plane of con¬ 
tact of lung and fluid with the chest wall is known as “ Ellis's line of flat¬ 
ness^’ which Garland has verified clinically and by animal experiments. With 
met}nun-Blge^jCffusipna this line begins lowest behind, advances upward and 
forward in a letter-S curve to the axillary region, whence it proceeds in a 
straight decline to the sternum. This curve is demonstrable only when the 
patient is in the erect position. Grocco . in 1902, called attention to the ex¬ 
istence in pleural effusion of a triangular area of relative dulness, along the 
sjnne, on the side opposite to the pleurisy, in width from 2 to 5 cm., and 
with the apex upward. It can be demonstrated in a large majority of all 
cases, particularly in the young and in thin persons. It is due to the bulg¬ 
ing of the mediastinum, by the fluid, across the middle line, the anatomical 
possibility of which has been pointed out by Calvert. 

70 n the right side the dulness passes without change into that of the liver. 
On the left aide in the nipple line it extends to and may obliterate 'Tpmhi.’a 
semilunar space. If the effusion is moderate, thu phenomenon, of movable 
dullness may he obtained by marking carefully, in the sitting posture, the upper 
limit in the mammary region, and then in the recumbent posture, noting the 
change in the height of dulness. This infallible sign of fluid can not always 
be obtained. In very copious exudation the dulness may reach the' clavicle 
and even extend beyond the sternal margin of the opposite side. 

Auscultation .—Early in the diseaso a friction rub can usually be heard, 
which disappears as the fluid accumulates. It is a to-and-fro dry rub, dose 
to the ear, and has a leathery, creaking character. There is another pleural 
friction sound which closely resembles, and is scarcely to be distinguished 
from, the fine crackling crepitus of pneumonia. This may lie heard at the 
commencement of the disease, and also, as pointed out in 1844 by Mac- 
Donnell, Sr., of Mbntreal, when the effusion has receded and the pleural layers 
come together again. .. 

.With even a slight exudation there is^tveakened. or distant breathing. 
Often^ inspiration and expiration are distinctly audible, though distant, and 
have a tubular quality. Sometimes only a puffing tubular expiration is heard, 
which may have a metallic or amphoric Quality. jLoud resonant rales accom¬ 
panying this may forcibly, suggest a cavity. These pseudo-cavernous signs are 
met w ith more frequently in children, and often leal to error in diagnosis. 
AboveIhe line of dulness the breath-sounds are usually harsh and exaggerated, 
a nd may have a tubular quality. 

s The vocaf resonance is usually diminished or absent. ’ The whispered 
Voice is said to be transmitted through a serous and not through a purulent 
exudate f ftaocelli’a aignl- This author advises direct auscultation in the 
antero-lateral region of the chest. There may, however, lie intensification— 
' bronchophony. afTlie voice sometimes has a curious nasal, squeaking character, 
which was termed by Laennec agophony, from its supposed resemblance to the 
bleating of a goat. In typical form this is not common, but it is by no means 
rare to hear a curious twang-like quality in the voice, particularly at the outer 
angle of the scapula. 

In the examination of the heart in cases of pleuritic effusion it is well 

bear in mind that when the apex of the heart lies beneath the sternum 
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there may be no impulse. The determination of the situation of fhc organ 
may rest with tho position of maximum loudness of the sounds. Over tlu> 
displaced organ a systolic murmur may bo heard. When the lappet of lung 
over the pericardium is involved on either side there may bo a pleuro-pcri - 
e gnjiftl fri ction. Emerson has looked over for mo the histories of 89 cases 
of acute pleurisy with effusion in which the blood counts were made before 
the temperature reached normal. Only 26 had a leucocytosis between 10,000 
and 16,000; one only above 16,000. In 12 of the cases the count was below 
6 , 000 . 

Coune.—The course of acute sero-fibrinous pleurisy is very Wamble. After 
persisting for a week or ten days the fever subsides, the cough and pain dis¬ 
appear, and a slight effusion may be -quickly absorbed, iin capea ini whjnti 
the.effusion reaches as high--as the fourth rib recovery i s. nurp illy. p | pw or 
Many instances come under observation for the first time, after two or three 
weeks’ indisposition, with the fluid at a level with the clavicle. The fever 
may last from ten to twenty days without exciting anxiety, though, as a rule, 
in ordinary pleurisy from cold, as we say, the temperature in cases of moderate 
severity is normal within eight or ten days. Left to itself the natural tend¬ 
ency is to resorption; but this may take place very slowly. Withihe-absorp- 
tion of the fluid there is a Tfftmi.friatiott-^repitas r either leathery and creaking 
or crackling and rflle-like, and for months, or even longer, the defective reso¬ 
nance and feeble breathing are heard at the base. Rare modes of termination 
are perforation and discharge through the lung, and externally through the 
chest Wglt,'examples of winch have been recorded by Sahli. 

Thdimmediate prognosis in pleurisy with effusion is good. Of 320 cases 
at BiJBartholomew’s Hospital, only 6.1 per cent died before leaving the hos¬ 
pital (Hedges). 

A sero-fibrinous exudate may persist for months without change, particu¬ 
larly in tuberculous cases, and will sometimes reaccumulate after aspiration 
and resist all treatment. After persistence for more than twelve months, in 
spite of repeated tapping, a serous effusion was cured by incision without 
deformity of the chest (S. West). When one pleura is full and the heart 
is greatly dislocated, the condition, although in a majority of cases producing 
remarkably little disturbance, is not without risk. Sudden death, may occur, 
and its possibility under these circumstances should always be considered. I 
have seen two instances—one in right and the other in left sided effusion— 
both due, apparently, to syncope following slight exertion, such as getting 
out of bed. In neither case, however, was the amount of fluid excessive. Weil, 
who has studied carefully this accident, concludes as follows: (1) That it may 
be due to thrombosis or embolism of the heart or pulmonary artery, oedema of 
the opposite lung, or degeneration of the heart muscle; (2) such alleged causes 
as mechanical impediment to the circulation, owing to dislocation of the heart 
or twisting of the great vessels, require further investigation. Death may 
occur without any premonitory symptoms. 

III. Pubulent Plkubibt { Empyema ). 

Etiology.—Pus in the pleura is due to (a) infectiqn from within, as a 
rule directly from a, patch of pneumonia or a septic focus due to the pneumo- 
ooocus or the pus organisms, in some cases a tuberculous broncho-pneumonia; 
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(b) involvement from without, a* in fracture of a rib, jK.Mu-trati.i- wound 
disease of oesophagus, etc. n ’ 

It frequently fqJ Jo a w dhe infectious diseases, particularly scarlet fever. It 
is very oftan-Latent, and due to undiscovered foci of lobar or lobular pneu¬ 
monia. It w comn^njfl children more in boys than in girls and between 
the ages of one and five and eight and nine (Bythell). 

The pneumococcus is the most common organism, then the ordinary pus 
organisms and the tubercle bacilli. The pneumococcus has been found and in 
rare cases the influenza bacillus, and even psorospcrnis. 

Verbid Anatomy.— On opening an empyema post mortem, wo usually find 
that the, efldsion has separated into a clear, greenish-yellow scrum above and 
th?ihick, cream-like pus below. The fluid may be scarcely more than turbid, 
flnranli of fibrin through it. In the pneumococcus empyema the pus is 
usdklly thick and creamy. It usually has a heavy, sweetish rnlor, hut in some 
^tSnces—particularly those following wounds—it is fetid. In cases of gan- 
gteiia of the lung or pleura the pus has a horribly stinking odor. Microscop¬ 
ically it has the characters of ordinary pus. The pleural membranes arc great ly 
thickened, and present a grayish-white layer from 1 to 2 nun. in thickness. On 
the costal pleura there may be erosions, and in old cakes fistulous communica¬ 
tions are common. The lung may bo compressed to a very small limit, and the 
visceral pleura also may show perforations. 

Symptoms. —Purulent pleurisy may begin abruptly, with the symptoms 
already described. More frequently it comes on insidiously in the eourse of 
other diseases or follows an ordinary sero-librinous pleurisy. There may be no 
pain in the chest, very little cough, and no dyspnica, unless the side is very full. 
Symptoms of septic infection are rarely wanting. If in a child, there is a grad¬ 
ually developing pallor and weakness; sweats occur, and there is irregular fever. 
A cough is by no means constant. The leucocytes are usually much increased; 
in one fatal case they numbered 115,000 per cubic millimetre. 

Physical Signs.— Practically they are those already considered in pleu¬ 
risy with effusion. Tliere are, however, one or two additional points to te men¬ 
tioned. |ln .empyema, particularly in children, the disproportion between the 
sides mayjje extreme. '‘•The intercostal spaces may not only be obliterated, but 
may bulge./ Not infrequently there is oedema of the chest walls. 'The network 
of subcutaneous veins may be very distinct. fJt must not be forgotten that in 
children the breath-sounds may bo loud and tubular over a purulent effusion 
of considerable Wbispnrnd pootorilnquy is usually not heard in emj>yema 
(■ BaccelH’a sig n) - The dislocation of the heart and the displacement of the 

Senator suggests, ownag-to the-greater weight-of the fluid. 

I associated generally with empyema, but sometimes 

occurring in the sero-flbrinous exudate, ifLPjd&lliny .pleurusy, first described by 
MacDonnell, Sr., of Montreal. In 05 cases collected by Sailer it was much 
more frequent in males than in females. In 38 there was a tumor; t hat i s, 
°~pjema miassnitntin In all but one case the fluid was purulent.;/) Pneumo- 
fhnrjj miy t— There ar e two group s of^cases, tlui intrajdai»ati pnl- 

uand tha.pulaating e mp yJu n tL-JieeigsiiiUis, ia..wlnch thara is an 
ting turqor. No sa tisfactory explanation has beaikoffered bs# 


1 is thus forcibly" communicated through the effusion. 
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Empyema is a chronic affection, which ia.a.few instances, tgosigaies natu- 
rally i n reco very, but a majority of cases, if left alone, end. in. death. The fol¬ 
lowing are some modes of natural cure: (a) By absorption of the fluid. In 
gmull effusions this may take place gradually. The chest wall sinks. The 
pleural layers become greatly thickened and enclose between them the inspis¬ 
sated pus, in v^hich lime salts are gradually deposited. Such a condition may 
be seen once or twice a year in the post-mortem room of any large hospital. 
(5) By perforation of the lung. Although in this event death may take place 
rapidly, by suffocation, as Aretteus says, yet in cases in which it occurs grad¬ 
ually recovery may follow. Since 1873, when I saw a case of this kind in 
Traube’s clinic, and heard his remarks on the subject, I have seen a number 
of instances of the kind and can corroborate his statement as to the favorable 
termination of many of them. Epapy cma may discharge either by opening into 
the bronchus and forming a fistula, or, as Traube pointed out, by producing 
necrosis"®? the pulmonary pleura, sufficient to allow the soaking of the pus 
through the spongy lung tissue into the bronchi. In-the first.way pneumo¬ 
thorax usually, though not always, develops. In the second way the pus is 
discharged, without formation of pneumothorax. Even with a bronchial fistula 
recovery is possible, (e) By perforation of the chest wall —empyema necessi¬ 
tatis. This is by no means an unfavorable method, as many cases recover. Ibe 
perforation may occur anywhere in the chest wall, but is, as Cruveilhier re¬ 
marked, more common in front. It may be anywhere from the third to the 
s ixth in terspace, usually, according to Marshall, in the fifth. It may perforate 
in more than one place, and there may be a fistulous communication which 
opens into the pleura at some distance from the external orifice. The tumor, 
when near the heart, may pulsate. The discharge may persist for years. In 
Copeland’s Dictionary is mentioned an instance of a Bavarian physician who 
had a pleural fistula for thirteen years and enjoyed fairly good health. 

An empyema may perforate the neighboring organs, the «S 2 jhagua, pen- 
tonasum, pericardium, or the stomach. A remarkable sequel is a pleuro-msoph- 
ageal fistula, of which cases have been reported by Yoclcker, Thursfield, am 
myself. In my case there was a fistulous communication through the chest 
wall. Very remarkable cases are those which pass down the spine anijloQg 
the psoas jntojne iliac fossaj and simulate a psoas or lumbar abseess. 

IV. Tuberculous I’lkuiusy. 

This has already been considered (p. 308), and the symptoms and physical 
signs do not require any description other than that already given in connec¬ 
tion with the aero-fibrinous and purulent forms. 

V. Other Varieties op Pleurisy. 

Haemorrhagic Pleurisy.—A bloody effusion is met with under the follow¬ 
ing conditions: (a) In the pleurisy of asthenic states, such as cancer, Bright 5 
disease and occasionally in the malignant fevers. It is interesting to note the 
frequency with which haemorrhagic pleurisy is found in cirrhosis of the liter. 
It occurred in the very patient in whom Laennec first accurately describe 
this disease. While this may be a simple haemorrhagic pleurisy, in a majority 
of the cases which I have seen it has been tuberculous. (6) Tuberculous pie* 
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. risy, in which the bloody effusion may result from the rupture of newly formed 
vessels in the soft exudate accompanying the eruption of miliary tuliercles, or 
it may come from more slowly formed tubercles in a pleurisy secondary to 
extensive pulmonary disease, (e) Cancerous pleurisy, whether primary or sec¬ 
ondary, is frequently luemorrhagic. (d) Occasionally haemorrhagic exudation 
is met with in perfectly healthy individuals, in whom there is,not the slight¬ 
est suspicion of tuberculosis or cancer. In one such ease, a large, ahlc-liodicd 
man, the patient was to my knowledge healthy and strong eight years after¬ 
ward. And, lastly, it must be remembered that- during aspiration the lung 
may be wounded and blood in this way get mixed with the sero-fibrinous exu¬ 
date. The condition of lmmiorrlmgic pleurisy is to be distinguished from 
hemothorax, due to the rupture of aneurism or the pressure of a tumor on the 
thoracic veins. 

Diaphragmatic Pleurisy.—The inflammation may be limited partly or 
chiefly to the diaphragmatic surface. This is often a dry pleurisy, but then; 
may be effusion, either sero-fibrinous or purulent, which is circumscribed on 
the diaphragmatic surface. In these cases the pain is low in the zone of the 
diaphragm and may simulate that of acute abdominal disease. It may Is; 
intensified by pressure at the point of insertion of the diaphragm at the tenth 
rib. The diaphragm is fixed and the respiration is thoracic and short. Andral 
noted in certain cases severe dyspnoea and attacks simulating angina. As 
mentioned, the effusion is usually plastic, not serous. Serous or purulent effu¬ 
sions of any size limited to the diaphragmatic surface are extremely rare. 
Ipj^iu&aubjeciive with trifling objective features arc always suggestive of dia¬ 
phragmatic pleurisy. 

Encysted Pleurisy.—The effusion may be circumscribed by adhesions or 
separated into two or more pockets or loculi, which communicate with each 
other. This is most common in empyema. Tn those cases there have usu¬ 
ally been, at different parts of the pleura, multiple adhesions by which the 
fluid is limited. In other instances the recent false membranes may encapsu¬ 
late the exudation on the diaphragmatic surface, for example, or the part of 
the pleura posterior to the mid-axillary line. The condition may be very puz¬ 
zling during life, and present special difficulties in diagnosis. In some cases 
the tactile fremitus is retained along certain lines of adhesion. The explora¬ 
tory needle should be freely used. 

Interlobar Pleurisy forms an interesting and not uncommon variety. In 
*. nearly every instance of acute pleurisy the inte rlobar serou s surfaces are also 
involved and closely agglutinated together, and sometimes the fluid is encysted 
h otwoon them . In this position tubercles are to be carefully looked for. In 
a case" of this kind following pneumonia there was between the lower and 
upper and middle lobes of the right side an enormous purulent collection, 
which looked at first like a large abscess of the lung. These collections may 
perforate the bronchi, and the cases present special difficulties in diagnosis. 

Diagnosis of Pleurisy. 

Acute plastic pleurisy is readily recognized. In the diagnosis of pleu¬ 
ritic effusion the first question is, Does a fluid exudate exist? the swond, What 
fe it8 7 «*ture? In large effusions the increase in the size of the affected side, 
the immobility, the absence of tactile fremitus, together with the displace- 
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ment of organs, give infallible indications of the presence of fluid. The chief 
^difficulty arises in effusions of moderate extent, when the dulness, the pres¬ 
ence of bronchophony, and, perhaps, tubular breathing may simulate pneu¬ 
monia. The chief points to be borne in mind are: (a) Differences in the onset 
and in the general characters of the two affections, more particularly the 
initial. chill, tl\e higher fevei, more urgent dyspnoea, and the rusty expectora¬ 
tion, which characterize pneumonia. As already mentioned, some of the cases 
of*pneumococcus pleurisy set in like pneumonia. ( b ) Certain physical signs ' 
•—the more wooden character of the dulness, the greater resistance, and the 
marked diminution or the absence of tactile fremitus in pleurisy. The aus¬ 
cultatory signs may be deceptive. It is usually, indeed, the persistence of 
tubular breathing, particularly the high-pitched, even amphoric expiration, 
heard in some cases of pleurisy, which has raised the doubt. The intercostal 
spaces are more commonly obliterated in pleuritic effusion than in pneumonia. 
As already mentioned, the displacement of organs is a very valuable sign. 
Nowadays with the hypodermic needle the question is easily settled. A sepa- 
, rate small syringe with a capacity of two drachms should be reserved for 
exploratory purposes, and the needle should be longer and firmer than in the 
ordinary hypodermic instrument. With careful preliminary disinfection the 
m^rument can be used with impunity, and in cases of doubt the exploratory 
pRcture should bo made without hesitation. Pneumothorax is an occasional 
sequence. The hypqdermic needle is'especially useful in those cases in which 
there are pseudo-cavernous signs at the base. In cases, too, of massive pneu¬ 
monia, in which the bronchi are plugged with fibrin, if the patient has not 
been seen from the outset, the diagnosis may be impossible without it. 

L Qn thejj^side it may be difficult to differentiate a very large .pericardial 
from a plcqB effusion. . The retention of resonance at the base, the presence 
of Skoda’s resonance toward the axilla, the absence of dislocation of the heart¬ 
beat to the right of the sternum, the feebleness of the pulse and of the heart- 
sounds, and the urgency of the dyspnosa, out of all proportion to the extent 
of the effusion, are the chief points to be considered. 4 Unilateral hydrothorax, 
which is not at all uncommon in heart-disease, presents signs identical with 
those of sero-fibrinous effusion, r Certain tumors within the chest may simu¬ 
late pleural effusion. It should be remembered that many intrathoracic 
growths are accompanied by exudation. Malignant disease of the lung and 
of the pleura and hydatids of the pleura produce extensive dulness, with sup¬ 
pression of the breath-sounds, simulating closely effusion. 

On the right side, abscess of the liver and hydatid cysts may rise high into 
the pleura and produce dulness and enfeebled breathing. Often in these cases 
there is a friction sound, which should excite suspicion, and the upper outline 
of the dulness is sometimes plainly convex. In a case of cancer of the kidney 
.the growth involved the diaphragm very early, and for months there were signs 
of pleurisy before our attention was directed to the kidney. In all those 
instances the exploratory puncture should be made. 

The second question, as to the nature of the fluid, is quickly decided by 
the use of the needle. >The persistent fever,iJhe occurrence of sweats, aileuco- 
evtos is. and theMincreasg jp the. pallor suggest the presence of pus. In chil¬ 
dren the complexion is often sallow and earthy. In protracted cases, even in 
children, when the general symptoms and the appearance of the patient have 
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been most strongly suggestive of pus, the syringe has withdrawn dear fluid. 
On the other hand, effusions of short duration may he purulent, even when 
the general symptoms do not suggest it. .The following statement, may he 
made with reference to the prognostic import of the bacteriological examina¬ 
tion of the aspirated fluid: The presence of the pneumococcus is of favorable 
significance, as such cases usually get well rapidly, even with a single aspira¬ 
tion. The streptococcus empyema is the most serious form, and even after a 
free drainage the patient may succumb to a general sept jemima. A sterile fluid 
indicates in a majority of instances a tuberculous origin. 

Treatment. 

At the onset the severe pain may demand leeches, which usually give relief, 
but athypodermic of morphia is more effective. - The L’aquolin cautery may la: 
lightly but freely applied. It is well to administers mercurial or saline purge. 
Fixing the side by careful strapping with long strips of adhesive plaster, which 
should pas's well over the middle line, drawn lightly and evenly, gives great, 
relief, and I can corroborate the statement of F. T. Roberts as to its ellieacy. 
Cupping, wet or dry, is now seldom employed. Blisters are of no special service 
in the acute stages, although they relieve the pain. The ice-bag mav he used 
as in pneumonia. The open-air treatment should he begun early, as a majorttg. 
of the cases are tuberculous. Medicines are rarely required. A Dover's pow® 
der may be given at night. Mercurials are not indicated. 

When the effusion has taken place,-mustard plasters or iodine, producing 
slight counter-irritation, appear useful, particularly in the later stages. Iodide 
of potassium is of doubtful benefit, By some the salicylates are believed to he 
of special efficacy; hut (he drug treatment ol the disease is mold unsatisfac¬ 
tory. ' The dry diet and frequent saline purges (given in ennettrated form 
before breakfast in Hay’s method) may lie tried . 1 Recently it luisneen advised 
to use a salt-free diet. 

Early and if necessary repeated aspiration ol the fluid is the most satis¬ 
factory method of treatment,. The results obtained by Delalield in 200 eases 
treated by early aspiration (Am. Jour, of the Medical Sciences, 1000) have 
never been equalled by any other method. The credit, of introducing aspira¬ 
tion in pleuritic effusions is due to Morrill Wyman, of Cambridge, Mass., and 
Henry I. Bowditch, of Boston. Years prior to Dieulafoy's work, aspiration was 
in constant use at the Massachusetts General Hospital and was advocated 
repeatedly by Bowditch. As the question is one of some historical interest, J 
give Bowditch’s conclusions concerning aspiration, expressed more than lifly- 
live years ago, and which practically represent the opinion ol to-day: 0) 
The operation is perfectly simple, but, slightly painful, and can he done with 
ease upon any patient in however advanced a stage of the disease. ( 2 ) It 
should be performed forthwith in all cases in which there is complete tilling 
»P of one side of the chest. (3) He had determined to use it m any ease of 
even moderate effusion lasting more than a few weeks and in which there 
should seem to be a disposition to resist ordinary modes of treatment. (4) 
He urged this practice upon the profession as a very important measure in 
practical medicine; believing that by this method death may frequently be 
prevented from ensuing either by sudden attack of dyspnea or subsequent 
phthisis, and, finally, from the gradual wearing out, of the powers of life or 
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inability to absorb the fluid.” When the fluid reaches to the clavicle the indi¬ 
cation for aspiration is imperative. Fever is not a contra-indication; indeed, 
sometimes with serous exudates the temperature falls after aspiration. 

The operation is extremely simple and is practically without risk. The spot 
selected for puncture should be either in the seventh intercostal space in 
the mid-axilla jot at the outer angle of the scapula in the eighth space. Tlie 
arpujLihe.patient-should he brought forward with .the hand on the opposite 
shoulder, 80 ,„aS- to widen, the spaces. The needle should be thrust in dose to 
the upper margin,pf the rib, so as to avoids the intercostal artery, the wound¬ 
ing of which, however, is an exceedingly rare accident. The fluid should be 
withdrawn slowly. The amount will depend on the size of the exudate. If the 
fluid reaches to the clavicle a litre or more may be withdrawn with safety: In 
chronic cases of serous pleurisy after the failure of repeated tappings S. West 
has shown the great valuo of free incision and drainage. He has reported 
cases of recovery after effusions of fifteen and eighteen months’ standing. 

Symptoms and Accidents duking Pahacentesis. —Pain is usually com¬ 
plained of after a certain amount of fluid has been withdrawn; it is sha rp and 
cutting in character. ■Coughing occurs toward the close, and may be severe 
and paroxysmal. ■ Pneumothorax may follow an exploratory puncture with a 
hypodermic needle; it is rare during aspiration. 'Subcutaneous emphysema 
may develop from the point of puncture, without the production of pneumo¬ 
thorax. ''Cerebral- symptoms .—Faintness is not uncommon. Epileptic con¬ 
vulsions may occur either during the withdrawal or while irrigating the pleura. 
These symptoms are very difficult to explain and are regarded by most authors 
as of reflex origin. Hemiplegia may follow. And lastly sudden death may 
occur either from syncope or during the convulsions. 

As A. E. Bussell has pointed out, these serious and oven fatal events may 
follow exploratory puncture of the lung. Such accidents of paracentesis ami 
of washing out the pleura are explained by the studies of Capp and Lewis, who 
have shown that a sudden and sometimes fatal fall in blood-pressure may fol¬ 
low the experimental irrigation of the pleura in dogs. Expectoration of a 
large quantity of albuminous fluid may occur suddenly after the tapping, asso¬ 
ciated with dyspnoea. Some cases have proved rapidly fatal, with the features 
of an acute oedema of the lungs. It has occurred only once in my practice. 

Empyema is really a surgical affection, and I shall make only a few gen¬ 
eral remarks upon its treatment. When it has been determined by explora¬ 
tory puncture that the fluid is purulent, aspiration should not be performed, 
except as preliminary to operation or as a temporary measure. Perhaps it is 
bfetter not to have an exception to this rule, although the empyemas of children 
and the pneumonic empyema occasionally get well rapidly after a single tap¬ 
ping. It m sad to think of the number of lives which are sacrificed annually 
by the failure to recognize that empyema should be treated as an ordinary 
abscess, by free incision. The operation dates from the time of Hippocrates 
and is by no means serious. A'majority of the cases get well, provided that 
free drainage is obtained, and it makes no difference practically what measures 
are followed so long as this indication is met. The good results in any method 
depend upon the thoroughness with which the cavity is drained. Irrigation of 
the cavity is rarely necessary unless the contents are fetid. In the subsequent 
treatment a point of great importance in facilitating the closure of the caw tv 
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is the distention of the lung on the affected side. This may lie accomplished 
by the method advised by Ralston James, which has been practised with great 
success in the surgical wards of the Johns Hopkins Hospital. The patient 
daily, for a certain length of time, increasing gradually with the increase of 
his strength, transfers by air-pressure water from one bottle to another. The 
bottles should be large, holding at least a gallon each, and by the arrangement 
of tubes, as in the ^'niff’s hivHlii, an expiratory effort of the patient forces the 
water from one bottle into the other. Equally efficacious is the plan advised by 
Naunyn. The patient sits in an arm chair grasping strongly one of the rungs 
with the hand and forcibly compressing the sound side against the arm of the 
chair; then forcible inspiratory efforts are made which act chiefly on the com¬ 
pressed lung, as the sound side is fixed. The abscess cavity is gradually closed, 
partly by the falling in of the chest w r all and partly by the expansion of the 
lung. In some instances it is necessary to resect portions of one or more ribs. 

The physician is often asked, in eases of empyema with emaciation, hectic 
and feeble rapid pulse, whether the patient could stand the operation. Even 
in the most desperate cases the surgeon should never hesitate to make a free 
incision, 

n. CHRONIC PLEURISY. 

This affection occurs in two forms: 

(1) Chronic pleurisy with effusion, in which the disease may set in insidi¬ 
ously or may follow an acute scro-fibrinous pleurisy. There are eases in which 
the liquid persists for months or even years without undergoing any special 
alteration and without becoming purulent. Such cases have the characters 
which we have described under pleurisy with effusion. 

(2) Chronic dry pleurisy.—The cases are met with (a) as a sequence of 
ordinary pleural effusion. When the exudate is absorbed and the layers of the 
pleura come together there is left between them a variable amount of fibrinous 
material which gradually undergoes organization, and is converted into a layer 
of firm connective tissue. This process goes on at the base, and is represented 
clinically by a slight grade of flattening, deficient expansion, defective reso¬ 
nance on percussion, and enfeebled breathing. After recovery from empyema 
the flattening and retraction may be still more marked. In both oases it is a 
TOn iU&fiB^whjch can be greatly benefited by pulmonary gymnastics. In these 
firm, fibrous membranes calcification may occur, particularly after empyema. 
It is not very uncommon to find between the false membranes a small pocket 
of fluid forming a sort of pleural cyst. In the great majority of these cases 
the condition is one which need not cause anxiety. There may 1 h) an occa¬ 
sional dragging pain at the base of the lung or a stitch in the sidp, but patients 
may remain in perfectly good health for years. The most advanced grade of 
this secondary dry pleurisy is seen in those cases of empyema which have been 
left to themselves and have perforated and ultimately healed by a gradual 
absorption or discharge of the pus, with retraction of the side of the chest and 
permanent camification of the lung. Traumatic lesions, such as gunshot 
wounds, may be followed by an identical condition. Post mortem, it is quite 
impossible to separate the layers of the pleura, which are greatly thickened, 
particularly at the base, and surround a compressed, airless, fibroid lung. 
Bronchiectasis may gradually ensue, and in one remarkable case which I saw 
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on several occasions with Blackader, of Montreal, not only on the affected side, 
but also in the lower lobe of the other lung. 

( b) Primitive dry pleurisy. This condition may directly follow the acute 
plastic pleurisy already described; but it may set in without any acute symp¬ 
toms whatever, and the patient’s attention-may be called-to it hy-feeling the 
pl eural friction . A constant effect of this primitive dry pleurisy is the adhe¬ 
sion of the layers. This is probably an invariable result, whether the pleurisy 
is primary or secondary. The organization of the thin layer of exudation iu 
a pneumonia will unite the two surfaces by delicate bands. Pleural adhesions 
are extremely common, and it is rare to examine a body entirely free from 
them. They may be limited in extent or universal. Thin fibrous adhesions do 
not produce any alteration in the percussion characters, and, if limited, there 
is no special change hoard on auscultation. When,' however, there is general 
synechia on both sides the expansile movement of the lung is considerably im¬ 
paired. We should naturally think that universal adhesions would interfere 
materially with the function of the lungs, but practically we see many instances 
in which there has not been the slightest disturbance. The physical signs of 
total adhesion arc by no means constant. It has been stated that there is a 
marked disproportion between the degree of expansion of the chest walls and 
the intensity of the vesicular murmur, but the latter is a very variable factor, 
and under perfectly normal conditions the breath-sounds, with very full chest 
expansion, may bo extremely feeble. The diaphragm phenomenon Bitten s 
sign—is absent. 

As already stated, it is possible, as the late Sir Andrew Clark held, that 
a primitive dry pleurisy may gradually lead to great thickening of the mem¬ 
branes, and ultimate invasion of the lung, causing a cirrhosis. 

Lastly, there is a primitive dry pleurisy of tuberculous origin. In it both 
parietal and costal layers are greatly thickened—perhaps from 2 to 3 mm. each 
—and present firm fibroid, caseous masses and small tubercles, while uniting 
these two greatly thickened layers is a reddish-gray fibroid tissue, sometimes 
infiltrated with serum. This may be a local process confined to one pleura, 
or it may be in both. These cases are sometimes associated with a similar con¬ 
dition in the pericardium and peritonaeum. 

Occasionally remarkable vaso-motor phenomena occur in chronic pleurisy, 
whether simple or in connection with tuberculosis of an apex. Hashing or 
sweating of one check or dilatation of the pupil are the common manifesta¬ 
tions. They appear to be due to involvement of the first thoracic ganglion a. 
the top of the pleural cavity. 

m. HYDROTHORAX. 

Hydrothorax is a transudation of simple non-inflammatory fluid into th< 
pleural cavities, and occurs as a secondary process in many affections. Th< 
fluidJsjjlear, without any floceuli of fibrin, and the membranes are smooth 
It is met with more particularly ip connection with general dropsy, eithe 
reggl, cardiac, or haamic. It mav, however, occur alone, or with only shgn 
oedema of the feet. A child was admitted to the Montreal General Hospiw 
with urgent'dyspnoea and cyanosis, and died the night after admission. 
had extensive bilateral hydrothorax, which had come on early in the nephrio 
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of scarlet fever. In renal disease hydrol borax is almost always bilateral, but 
in heart affections one pleura is more commonly involved. The physical signs 
are those of pleural effusion, but the exudation is rarely excessive. In kidney 
and heart-disease, even when there is no general dropsy, the occurrence of 
dyspnoea should at once direct attention to the pleura, since many patients are 
carried off by a rapid effusion. In chronic valvular disease the effusion is usu¬ 
ally on the right side, and may recur for months. Stengel attributes tho 
greater frequency of the dextral effusion to compression of the azygos veins. 
Post-mortem records show the frequency with which this condition is over¬ 
looked. Tho saline purges will in many cases rapidly reduce the effusion, hut, 
if necessary, aspiration should repeatedly bo practised. 

IV. PNEUMOTHORAX. 

(Hydro-Pneumothorax and Pyo-Pnenmothorax.) 

‘Air alone in the pleural cavity, to which tho term pneumothorax is strictly 
applicable, is an extremely rare condition, it is almost invariably associated 
with a serous fluid—hydro-pneumothorax, or with pus—pyo-pnenmothorax. 

Etiology. —There exists normally within the pleural cavity of ail adult 
a negati ve pressure of several (3 to 5) millimetres of mercury, duo to the recoil 
of the distended, perfectly elastic lung. ITcnce through any opening connect¬ 
ing the pleural cavity with the external air we should expect air to rush in 
until this negative pressure is relieved. To explain the absence of pneumo¬ 
thorax in a few eases of external injury laying the pleura bare, in which it 
would be expected, S. West has assumed the existence of a cohesion belween 
the pleurse, but this force has not as yet been satisfactorily .demonstrated. 

In a case of pneumothorax, if the opening causing it remain patent, which 
occurs only in some external wounds, or especially perforations through con¬ 
solidated areas of the lungs, the intrathoracic pressure will be that of the 
atmosphere,'the lung will he found to have collapsed as much as possible by 
virtue of its own elastic tension, the intercostal grooves obliterated, the heart 
displaced to the other side, and the diaphragm lower than normal, because the 
negative pressure by reason of which these organs are partly retained in their 
ordinary position has been relieved. If the opening becomes closed the intra¬ 
thoracic pressure may rise above the atmospheric and the above-mentioned 
displacements be much increased. But most perforations through the lung 
are valvular, a property of lung tissue, and the intrapleural pressure is soon 
»l>out 7 mm. of mercury. If there be a fluid exudate the pressure may lie 
hi irber, h ut the high pressures supposed are more apparent than real, and that 
Measured at the autopsy table is quite surely not that during life. It is more 
a question of the amount of distention than the actual pressure which deter¬ 
mines the discomfort of the patient. 

Pneumothorax arises: (1) Tn perforating wounds of tho chest, in which 
ed with extensive cutaneous emphysema. It may 
_either.witha small needle or an aspirator. There 

__ Pneumothorax rarely follows fracture, of the rib, 

ev en though the lung may be torn. (2) In perforation of the pleura through 
the diaphragm, usually by malignant disease of the stomach or colon, or abscess 
48 


case it is sometimes associa 
"ere ten cases in mv series. 
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of the liver perforating lung and pleura. The pleura may also bo pcrforatnl 
in eases of cancer of the (esophagus. ■ (3) When the lung is perforated. This 
is by far the most common cause, and may occur: (a) In the, normal 1^,,, 
fromjMjpIsu'e of the air-vesicles during straining or even when at rest. Special 
attention has been called to this accident by 8. West and De H. Hall. The 
air may be absorbed and no ill effect follow. It does not necessarily excite 
pleurisy, as pointed out many years ago by Gairdner, bwtr inflammation and 
effusion, are- the-usnal result In a recent case the condition developed as the 
patient was going down-stairs; no effusion followed; he did not react to tuber¬ 
culin. (6) From,perforation due to local disease of the lung, either the soften¬ 
ing of a caseous focus or the breaking of a tuberculous cavity. According to 
S. West, 90 per cent of all the cases are due to this cause. Less common 
arc the cases due to septic-brouabo-pnoMmania and to gangrene. A rare cause 
is the break ing of a haimorrhagic infarct in chronic heart-disease, of which I 

I met an instance a few years ago. (c) Perforation of the lung from the pleura, 
which arises in certain cases of empyema and produces a pleuro-bronchial 
fistula. (4) Spontaneously, by the development in pleural exudates of the 
gas bacillus (B. aerogenes mpsulatus Welch). Of 48 cases, the basis of 
Emerson’s exhaustive monogiaph (J. II. II. Reports, vol. xi), 22 were tuber¬ 
culous, G were the result of trauma, 10 of aspiration, 2 were spontaneous, 2 
followed bronchiectasis, 2 abscess of the lung, 1 gangrene, 2 an empyema, 
and 1 abscess of the liver perforating through the lung. 

, Pneumothorax occurs chiefly in adults, though cases are met with in very 
young children. It is more frequent in males than in females. 

A remarkable recurrent variety has been described by 8. West, Goodhart, 
and Furney. In Goodhart’s case the pneumothorax developed first in one 
side and then in the other. 

Morbid Anatomy.—If the trocar or blow-pipe is inserted between the ribs, 
there may be a jet of air of sufficient strength to blow out a lighted match. 
On opening the thorax the mediastinum and pericardium are seen to be 
pushed, or rather, as Douglas Powell pointed out, “ drawn over ” to the oppo¬ 
site side; but, as before mentioned, the heart is not rotated, and the relation of 
its parts is maintained much as in the normal condition. A parous or puru- 
. lent fluid is usually present, and the membranes are inflamed. The cause of 
the pneumothorax can usually be found without difficulty. In the great 
majority of instances it is the perforation of a tuberculous cavity or a break¬ 
ing of a superficial caseous focus. The orifice of rupture may be extremely 
small. In chronic cases there may bo a fistula of considerable size communi¬ 
cating with the bronchi. The lung is usually compressed and carnified. 

Symptoms.— -The onset is usually sudden and characterized by severe pain 
i q the side, urgent dyspnoea, and signs of general distress, as indicated by 
slight lividity and a very rapid and feeble pulse—the pneumothorax aecuiis- 
simus of Unverricht. There may, however, be no urgent symptoms, particu¬ 
larly in cases of long-standing phthisis. 

Physical Sions. —The physical signs are very distinctive. Inspccliun 
shows marked enlargement of the affected side with immobility. The heart 
impulse is usually much displaced. On valuation the fremitus is greutlj 
diminished or more commonly abolished. Oqjtgccuuion the resonance may lx 
tympanitic or even have an amphoric quality. This, however, is not always 
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the case. It may be a flat tympany, resembling Sko.las resonance. In some 
instances it may be a full, hyperresoitant note, like emphysema; while in 
others—and this is very deceptive—there is del ness. These extreme variations 
depend doubtless upon the degree of intrapleural tension. On several occasions 
I have known an error in diagnosis to result from ignorance of the fact that, 
in certain instances, the percussion note may bo « mulllcd, toneless, almost 
dull” (WaJshe). There is usually dulness at the base from effused fluid, 
which can readily be made to change the level by altering the jmsitinn of the 
patient. Movable dulness can be obtained much more readily in pneumothorax 
than in a simple pleurisy. On auscultation the breath-sounds are suppressed. 
Sometimes there is only a distant feeble inspiratory murmur of marked am¬ 
phoric-quality. The contrast between the loud exaggerated breath-sounds on 
the normal side and the absence of the breath-sounds on the other is very 
suggestive. The rales have a peculiar metallic quality, and on coughing or 
deep inspiration there may be what Laennec termed the metallic tinkling. 
The v oice, too, has a curious metallic echo. What is sometimes called the 
co up s oun d, termed by Trousseau the bruit d'airain, is very characteristic. 
To obtain it the auscultator should place one ear on the back of the chest 
wall while the assistant taps one coin on another on tire front of the chest. 
The metallic echoing sound which is produced in this way is one of the most 
constant and characteristic signs of pneumothorax. And, lastly, the Hip¬ 
pocratic succussion splash inny be obtained when the auscultalor’s haul is 
placed upon the chest while the patient’s body is shaken. A splashing sound 
is produced, which may be audible at a distance. A patient may himself 
notice it in making abrupt changes in posture. The signs, distention, immo¬ 
bility, lack of vocal fremitus, hyperresonance, absence of breath-sounds and 
coin-sound, are those of the pure pneumothorax of Laennec. The metallic 
phenomena may be present, c. g., the metallic tinkling and amphoric respira¬ 
tion, but these are best heard in cases with a consolidated lung and thickened 
pleura, such as occur in tuberculosis. The movable dulness and splash on 
succussion depend on fluid. Of other physical signs displacement of organs 
is most constant. As already mentioned, the heart may be much “ drawn 
over ” to the opposite side, and the liver greatly displaced, so that its upper 
surface is below the level of the costal margin, a degree of dislocation never 
seen in simple effusion. 

Diagnosis.—The diagnosis of pneumothorax rarely offers any difficulty, as 
the signs are very characteristic. In cases in which the percussion note is dull 
the condition may be mistaken for effusion. T made this mistake in a case of 
pulsating pleurisy, in which the pneumothorax followed heavy lifting, and 
it was not until several days later, after some of the fluid had been with¬ 
drawn, that a tympanitic note developed. Diaphragmatic hernia following 
a crush or other accident may closely simulate pneumothorax. 

In cases of very large phthisical cavities with tympanitic percussion reso¬ 
nance and r&les of an amphoric, metallic quality, the question of pneumothorax 
is sometimes raised. In those rare instances of total excavation of one lung 
the amphoric and metallic phenomena may be most intense, but the absence of 
dislocation of the organs, of the succussion splash, and of the coin-sound 
suffice to differentiate this condition. While this is true in the great majority 
of oases, I have heard the bruit d’airain over a large cavity in the right upper 
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lobe. The condition of pyopneumothorax subphranicus may simulate closely 
true pneumothorax. 

Prognosis. —The prognosis in cases of pneumothorax depends largely upon 
the cause. S. West gives a mortality of 70 per cent. The tuberculous cases 
usually die within a few weeks. Of 39 cases, 29 died within a fortnight 
(West ); 10 patients died on the first day, 2 within twenty and thirty minutes 
respectively of the attack. Of our 22 tuberculous cases 20 died, and 5 of the 
10 cases following aspiration. Pneumothorax in a healthy individual often 
ends in recovery. There are tuberculous cases in which the pneumothorax, 
if occurring early, seems to arrest the progress of the tuberculosis. There 
is a chronic pneumothorax which may last for between three and four years. 
It may be a chronic condition, as in the case just mentioned, and a fair 
measure of health may be enjoyed. 

Treatment. —There are three groups of cases: First, in the pneumothorax 
accutissimus, with urgent dyspnoea, great displacement of the heart, cyanosis, 
and low blood pressure, fan opening should be made in the pleura and kept 
open, converting a valvular into an open variety.Immediate aspiration with a 
trocar has saved life. Secondly, the spontaneous cases which usually do well, 
as the air is quiekly Absorbed; so also with the traumatic variety. Very many 
of the tuberculous cases are best let alone, if the patient is doing well, or if 
the disease in the other lung is advanced. Thirdly, when there is pus, and 
the patient is not doing well, or in the tuberculous variety if the other lung 
is not involved, pleurotomy, or resection of one or two ribs, may be done. Of 
nine cases in my series two recovered. 

V. AFFECTIONS OF THE MEDIASTINUM. 

(1) Simple Lymphadenitis. —In all inflammatory affections of the bronchi 
and of the lungs the groups of lymph-glands in the mediastinum become swol¬ 
len. In the bronchitis of measles, for example, and in simple broncho-pneu¬ 
monia the bronchial glands are large and infiltrated, the tissue is engorged and 
(Edematous, sometimes intensely hypersemic. Much stress has been laid by 
some writers on this enlargement of the glands in the posterior mediastinum, 
and De Mussy held that it was an important factor in inducing paroxysms of 
whooping-cough. They may attain a size sufficient to induce dulness beneath 
the manubrium and in the upper part of the interscapular regions behind, 
though this is often difficult to determine. In reality the glands lie chiefly 
upon the spine, and unless those which are deep in the root of the lung are 
large enough to induce compression of the adjacent lung tissue, I doubt if the 
ordinary bronchial adenopathy ever can be determined by percussion in the 
upper interscapular region. I have never met with an instance in which the 
compression of either bronchus seemed to have resulted from the glands, how¬ 
ever large. Tuberculous affection of these glands has already been considered. 

(2) Suppurative Lymphadenitis. —Occasionally abscess in the bronchial or 
tracheal lymph-glands is found. It may follow the simple adenitis, but is 
most frequently associated with the presence of tubercle. The liquid portion 
may gradually become absorbed and the inspissated contents undergo calcifica¬ 
tion. Serious accidents occasionally occur, as perforation into the oesophagi' 8 
or into'a bronahus, or in rare instances, as in the case reported by Sidney 
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FhilMps, perforation of the aorta, os well ns a bronchus, which, it. is remarkable 
to say, did not prove fatal rapidly, but caused repeated attacks of lurmoptysia 
during a period of sixteen months. 

(3) Turnon; Cancer and Sarcoma. —In Hare's elaborate study of 520 cases 
of disease of the mediastinum there were 134 eases of cancer, 98 cases of sar¬ 
coma, 21 cases of lymphoma, 7 cases of fibroma, 11 cases of dprmoid cysts, 8 
cases of hydatid cysts, and instances of lipoma, gumma, and cnchondroma. 
From this we boo that cancer is the most common form of growth. The tumor 
occurred in the anterior mediastinum alone in 18 of the eases of cancer and in 
33 of the cases of sarcoma. There are three chief points of origin, the thymus, 
the lymph-glands, and the pleura and lung. Sarcoma is more frequently 
primary than cancer. Males are more frequently affected than females. The 
age of onset is most commonly between thirty and forty. 

Symptoms. —The signs of mediastinal tumor are those of intrathoraeic 
pressure. In some cases almost the entire chest is filled with the masses. 
The heart and lungs are pushed back and it is marvelous lmw life can be 
maintained with such dislocation and compression of the organs. Dyspnaa 
is one of the earliest and most constant symptoms, and may be due either to 
pressure on the trachea or on the recurrent laryngeal nerves. It may indeed 
be cardiac, due to pressure upon the heart or its vessels. In a few cases it 
results from the pleural effusion which so frequently accompanies intrathoraeic 
growths. Associated with the dyspnoea is a cough, often severe and parox¬ 
ysmal in character, with the brazen quality of the so-called aneurismnl cough 
when a recurrent nerve is involved. The voice may also l>e affected from a 
similar cause. Pressure on the vessels is common. The superior vena cava 
may be Compressed aud obliterated, and when the process goes on slowly 
the collateral circulation may be completely established. Less commonly the 
inferior vtfna cava or one or other of the subclavian veins is compressed, ihe 
arteries are much more rarely obstructed. There may lie dysphagia, due to 
compression of the oesophagus. In rare instances there are pupillary changes, 
either dilatation or contraction, due to involvement of the sympathetic. Ex¬ 
pectoration of blood, pus, and hair is characteristic of the dermoid cyst, of 
which Christian has collected 40 cases. 

Physical Signs .—On inspection there may be orthopncca and marked 
cyanosis of the upper part of the l>ody. In such instances, if of long dura¬ 
tion, there are signs of collateral circulation and the superficial mammary 
and epigastric veins are enlarged. In these cases of chronic obstruction t io 
finger-tips may be clubbed. There may be bulging of the sternum or (ho 
tumor may erode the bone and form a prominent subcutaneous growl t. io 
rapidly growing lymphoid tumors more commonly than others perforate the 
chest wall. In 4 of 13 cases of Hodgkin’s disease, there was mediastinal 
growth, and in 3 instances the sternum was eroded and perforated. 1 he per¬ 
foration may be on one side of the breast-bone. The projecting tumor may 
pulsate; the heart may be dislocated and its impulse much out. of place Con¬ 
traction of one side of the thorax lias been noted in a few instances, Un p u¬ 
is-absent wherever the tumor reaches the chest wall. II 
is the forcible, heaving impulse of an aneurismal sac. Qn 
usually silence over the dull region. The heart-sounds 
md the respiratory murmur is feeble or lnaudibje^ *£*“7 


pation the fremitus 
pulsating, it rarely hi 
a uscultation there is 
•» n oi^jS fljiipjjtted i 



662 


DISEASES OF THE RESPIRATORY SYSTEM. 


I 


bronchial. VogaLjesaBaace is, as a rule. abwwt. Signs of pleural (illusion 
occur in a great many instances of mediastinal growth, and in doubtful cases 
th e asp i ra tor .needle should be used. 

Tumors of the anterior mediastinum originate usually in the thymus, or 
its remnants, or in the connective tissue; the sternum is pushed forward and 
often eroded. The growth may be felt in the suprasternal fossa; the cervical 
glands are usually involved. The pressure symptoms are chiefly upon the 
venous trunks. Dyspnoea is a prominent feature. 

. Intrathoracic tumors in the middle and posterior mediastinum originate 
most commonly in the lymph-glands. The symptoms are out of all propor¬ 
tion to the physical signs; there is urgent dyspnoea and cough, which is some¬ 
times loud and ringing. The pressure symptoms are chiefly upon the gullet, 
the recurrent laryngeal, and sometimes upon the azygos vein. 

In a third group, tumors originating in the pleura and the lung, the 
pressure symptoms are not so marked. Pleural exudate is very much more 
common; the patient becomes amende and emaciation is rapid. There may be 
secondary involvement of the lymph-glands in the neck. 

PlAHMoaift.—The diagnosis of mediastinal tumor from aneurism is some¬ 
times extremely difficult. An interesting case reported and figured by Soko- 
losski, in Bd. 19 of the Deutsches Archiv fur klinische Mediein, in which 
Oppolzer diagnosed aneurism and Skoda mediastinal tumor, illustrates how in 
some instances the most skilful of observers may be unable to agree. Scarcely 
a, sign is found in aneurism which may not be duplicated in mediastinal 
tumor. This is not strange, since the symptoms in both are largely due to 
pressure. The cyanosis, the venous engorgement, the signs of collateral cir¬ 
culation are as a rule much more marked in tumor. The time element is 
important. If a case has persisted for more than eighteen months the dis¬ 
ease is probably aneurism. There are, however, exceptions to this. ' By far 
the most valuable sign of aneurism is the diastolic .shock so often to be felt, 
and in a majority of eases to be heard, over the sac. This is rarely, if ever, 
present in mediastinal growths, even when they perforate the sternum and 
have communicated pulsation. xTracheal tugging is rarely present in tumor. 
Another point of importance is that a tumor, advancing from the medias¬ 
tinum, eroding the sternum and appearing externally, if aneurismal, has 
(foicihJe, heaving, and distinctly expansile pulsations. The radiating pain in 
the back and arms and neck is rather in favor of aneurism, as is also a bene¬ 
ficial influence on it of iodide of potassium. The remarkable traumatic cya¬ 
nosis of the upper half of the body which follows compression injuries of the 
thorax could scarcely be mistaken for the effect of tumor. 

The frequency of pleural effusion in connection with mediastinal turner 
is to be constantly borne in mind. It may give curiously complex character* 
to the physical signs—characters which are profoundly modified after aspira¬ 
tion of the liquid. Occasionally a tumor of the mediastinum is operable- 
Walker, of Detroit, showed me a large fibro-sarcoma, which he had removed 
successfully from the anterior mediastinum. 

(4) Abscess of the Mediastinum. —Hare collected 116 cases of mediastinal 
abscess, in 77 of which there were details sufficient to permit the analy'-h- 
Of these cases the great majority occurred in males. Forty-four were instance 
of acute abscess. The anterior mediastinum is most commonly the seat of the 
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suppuration. The canes are most frequently associated with trauma. Some 
have_folliHacod_erysipelas or occurred in association with eruptive fevers. 
Many cases, particularly the chronic abscesses, are of tuberculous origin. Of 
sytojttwa, paip.behind the sternum is the most common. It may be of a 
throbbing character, and in the acute cases is associated witli fever, sometimes 
with chills and sweats. If the abscess is large there may bcdyspmra. The 
pus may burrow into tho abdomen, perforate through an intercostal space, or it 
majL-erode the sternum. Instances are on record in which the abscess has 
discharged into the trachea or (esophagus. Tn many eases, particularly of 
chronic abscess, the pus becomes inspissated and produce* no ill effect. Tho 
p hysical,S i g ns may be very indefinite. A pulsating and fluctuating tumor 
may appepr at the border of the sternum or at the sternal notch. The absence 
of the diastolic shock, and of tho expansile pulsation usually enables 

a correct diagnosis to be made. When in doubt a fine hypodermic needle may 
be inserted. 

(5) Indurative Mediastino-Pericarditis.—Harris lias reviewed (lie subject. 
In one form there is adherent pericardium and great increase m flic fibrous 
tiasHfa.flf-the-mediastmum; in another there is adherent pericardium with 
union to surrounding parts, but very little mediaslimtis; in a third (lie peri¬ 
cardium may be uninvolved. Tho disease is rare; of 22 eases 17 were in male*; 
only 2 were above thirty years of age. The symptoms are essentially those of 
thatform of adhesive pericardium which is associated with great hypertrophy 
and dilatation of the heart, and in which the patients present a picture of cya¬ 
nosis, dyspnoea, anasarca, etc. The pulsus paradoxus, described by Kussinaul, 
is not distinctive. Occasionally there is also a proliferative peritonitis. Medi¬ 
astinal friction is sometimes heard in patients with adhesive modiastiim-peri- 
carditis—dry, coarse, crackling rales heard along the sternum, particularly 
when tho arms are raised. 

(6) Miscellaneous Affections.—In Hare’s monograph there were 7 in¬ 
stances of fibroma, 11 cases of dermoid cyst, 8 cases of hydatid cyst, and 
cases of lipoma and gumma. 

(7) Emphysema of the Mediastinum.—Air in the cellular tissues of the 
mediastinum is met with in cases of trauma, and occasionally in filial cases 
of diphtheria and in whooping-cough. It may extend to tho subcutaneous 
tissues. Champneys has called attention to its frequency after tracheotomy, 
in which, he says, the conditions favoring the production arc dnMon of the 
deep fascia, obstruction in the air-passages, and inspiratory efforts. The deep 
fascia, he says, should not he raised from the trachea. It is oflcn associated 
with pneumothorax, and more often in rupture of the long without pneumo¬ 
thorax, the pleura remaining intact and the air dissecting it* way along the 
bronchi into the mediastinum and into the nock. The condition mhjius by no 
means uncommon. Angel Money found it in 1(> of 28 eases of tracheotomy, 
and in 2 of these pneumothorax also was present. 
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DISEASES OF THE KIDNEYS. 

I. MALFORMATIONS. 

Newman classifies the malformations of the kidney as follows: A. Displace- 
ments without mobility—(1) congenital displacement without deformity; 
(2) congenital displacement with deformity; (3) acquired displacements. 
B. Malformations of the kidney. I. Variations in number—(a) supernumer¬ 
ary kidney; (6) single kidney, congenital absence of one kidney, atrophy of 
one kidney; (c) absence of both kidneys. II. Variations.size 
—(a) general variations in form, lobulation, etc.; (b) hypertjophy of one 
kidney; (c) .fusio n .of two kidneys—horseshoe, kidney, sigmoid kidney, disk- 
Bhaped. kidney. Q f , Variations jn pelvis, meters, and, blood-vessels. 

The fused kidneys may form a large mass, which is often displaced, being 
either in an iliac fossa or in the middle line of the abdomen, or even in the 
pelvis. Under these circumstances it may be mistaken for a new growth. In 
Polk’s case tho organ was removed under the belief that it was a floating kid¬ 
ney. The patient lived eleven days, had complete anuria, and it was found 
post mortem that a single fused kidney had been removed. A second case of 
the same kind has been reported. 

n. MOVABLE KIDNEY. 

(Floating Kidney; Palpable Kidney; Ben mobilia; Nephroptosis.) 

The kidney is held in position by its fa tty ca psule, by the peritonsemn 
which passes in front of it, and by the blood-vessels. Normally the kidney 
is firmly fixed, but under certain circumstances one or the other organ, more 
rarely both, becom es movable. In very rare cases the kidney is surrounded, 
to a greater or less extent, by the peritoneum, and is anchored at the hiius 
by a mesonephron. Some would limit the term floating kidney to this con¬ 
dition. 

Movable kidney is almost al ways acquire d. It is m ore common in w omen. 
Of the 667 cases collected in the literature by Kuttner, 684 were in women 
and only 83 in men. It is more common on t he right that on tb&left side. 
Of 727 cases analyzed by this author, it occurred on the rig: T In 553 cases, on 
the left in 81, and on both sides in 93. The greater freque nc y of fl ie con¬ 
dition in women may be attributed to compression of the lower thoracic zone 
by JjghUacing, and, more important still, to the mUYatimi nf the abdominal 
walls which jfollaga- repeated pregnancies. This does not account for all the 
664 
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cases, as movable kidney is by no means uncommon in nullipara;. Drummond 
believes that in a majority of the cases there is a congenitally relaxed condition 
of the peritoneal attachments. The condition has been met with in infants and 
ja^shildren.^Wasting of the fat about the kidney may be a cause in some in¬ 
stances. tTrauma and the lifting of heavy weights are occasionally factors in 
its production, j The kidney is sometimes dragged down by tumors. The 
greater frequency on'the right side is probably associated witli the position of 
the kidney just beneath the liver, and the depression to which the organ is 
subjected with each descent of the diaphragm in inspiration. 

And, lastly, movable kidney is met with in many cases which present that 
combination of neurasthenia with gastro-intcstinal disturbance which has been 
described by Glenard as entcroptosis (see p. 528). 

To d etermine the presence of a movable kidney the patient should be 
placed in the dorsal position, with the head moderately low and the abdomiual 
u mllu- i u laxed. The left hand is placed in the lumbar region behind the 
eleventh and twelfth ribs; the right hand in the hypochondriac region, in 
the nipple line, just under the edge of the liver. Bimanual palpation may 
detect the presence of a firm, rounded body just below the edge of the ribs. 
If nothing can be felt, the patient should be asked to draw a deep breath, when, 
if the organ is palpable, it is touched by the fingers of the right hand. Vari¬ 
ous grades of mobility may be recognized. It may be possible barely to feel 
the lower edge on deep palpation— pnl/mble kidney —or the organ may be so 
far displaced that on drawing the deepest breath the fingers of the right hand 
may be, in a thin person, slipped above the upper end of the organ, which can 
be readily held down, but can not be pushed below the level of the navel— 
movable kidney, t n a thir d group of cases the organ is freely movable, and 
may even be felt just above Pou part’s ligament, or in ay be in the middle line 
of the abdomen, or can even be pushed over beyond this point. To this the 


term floating kidney is appropriate. _ , 

The movable kidney is not painful on pressure, except when it is grasped 
very firmly, when there is a dull pain, or sometimes a sickening sensation. 
WYarntnaCimi 0 f the patient from behind may show a distinct flattening in the 
lumbar region on the side in which the kidney is mobile. 

Symptoms. —In a large majority of cases there are no symptoms, and if 
detected accidentally it is well not to let the patient know of its presence. Far 
too much stress has been laid upon the condition of late years.»In other in- 
staaeee-there is pain in the lumbar region or a sense of dragging and discom¬ 
fort, or there may beantercostal neuralgia. In a large group the symptoms 
are those ofmeurasthenia with dyspeptic disturbance, gin women the hysterical 
symptoms may be marked, and in men various grades of hypochondriasis. 
The gastric disturbance is usually a form of nervous dyspepsia. Dilatation 
of the stomach has been observed, owing, as suggested by Bartels, to F rw “ u ™ 
the dislocated kidney upon the duodenum. This view has bee"- “W 0 ™? 
Oser/Landau, and Ewald. On the other hand, Litton holds ^ th ® d . d 
tion of the stomach is the cause of the mobility of the kidney and he found 
in 4Qjaaae8 of depression and dilatation of the stomach 2 -m 

cation of the kidney on the right side. The association, howeve^vntha 
depressed stomach to certainly common in women.* , 

quant Some writers have described pressure upon the gall-ducts, with jeon 
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dice, but this is very rare. Ficcal accumulation and oven obstruction may be 
associated with the displaced organ. 

Dieti/s Crises. —In floating kidney there are attacks characterized bj 
Severe abdominal pain, chilis, nausea, vomiting, fever, and collapse. The 
symptoms were first described by Dietl in 1864, and a more wide-spread knowl¬ 
edge of their occurrence in connection with this condition is desirable. My 
attention was called to them in 1880 by Palmer Howard in the case of a stout 
lady, who suffered repeatedly with the most severe attacks of abdominal pain 
and vomiting, which constantly required morphia. A tumor was discovered 
a little to the right of the navel, and the diagnosis of probable neoplasm was 
concurred in by Flint (Sr.) and Gaillard Thomas. The patient lost weight 
rapidly, became emaciated, and in the spring of 1881 again went to New 
York, where she saw Van Buron, who diagnosed a floating kidney and said 
that these paroxysms were associated with it in a gouty person. He cut off all 
stimulants, reassured the lady that she had no cancer, and from that time she 
rapidly recovered, and the attacks have been few and far between. In this 
patient any overindulgence in eating or in drinking is still liable to be fol¬ 
lowed by a very severe attack. These attacks may also be mistaken for renal 
colic, and the operation of nephrotomy has been performed. 

In.jjthet instances the attacks of pain may be thought to be due to in¬ 
testinal disease or to recurring appendicitis. The cause of these paroxysmal 
attacks is not quite clear. Dietl thought they were due to strangulation of the 
kidney or to twists or kinks in the renal vessels due to the extreme mobility. 
During the attacks the urine is sometimes high-colored and contains an excess 
of uric acid or of the oxalates. It is stated, too, that blood or pus may be 
present The kidney may be tender, swollen, and less freely movable. Cheyne 
describes intermittent hsematuria in this condition. 

Intermittent hydronephrosis is sometimes associated with movable kidney. 
Three cases are reported in my Lectures on Abdominal Tumors. In two the 
condition has been completely relieved by a well-adapted pad and belt; in the 
third, attacks recur at long intervals. 

The diagnosis is rarely doubtful, as the shape of the organ is usually 
distinctive and the mobility marked. Tumors of the gall-bladder, ovarian 
growths, and tumors of the bowels may in rare instances be confounded with it. 

Treatment. —The kidney has been extirpated in many instances, but the 
operation is not without risk, and there have been several fatal cases. Stitch¬ 
ing of the kidney—nephrorrhaphy—as recommended by Hahn, is the most 
suitable procedure, and relief is afforded in many cases by the operation, 
though not in all. Treatment designed to increase fat-formation often helps 
to hold the kidney in place. In the neurasthenic cases a prolonged rest treat¬ 
ment is indicated. 

In many instances the' greatest relief is experienced from a bandage and 
pad. It should be applied in the morning, with the patient in the dorsal or 
knee-breast position, and she should be taught how to push up the kidney! An 
air pad may be used if the organ is sensitive. In other cases a broad bandage 
well padded in the lower abdominal zone pushes up the intestines and makes 
them act as a support. In the attacks of severe colic morphia ia required. 
When dependent, as seems sometimes the case, upon an excess of uric acid or 
the oxalates, the diet must be carefully regulated. 
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HI. OEROULATOEY DISTURBANCES. 

Normally the secretion of urine is accomplished by tlie muiutcunnco of 
a certain blood-pressure within tho glomeruli and by tho activity of the renal 
epithelium. Bowman’s views on this question have been generally accepted, 
and the watery elements are held to bo tillered from tho glomeruli; the umount 
depending on the rapidity and the pressure of the blood-current; the quality, 
j whether normal or abnormal, depending upon the condition of the capillary 
■ and glomerular epithelium; while the greater portion of tho solid ingredients 
are excreted by the epithelium of the convoluted tubules. Tho integrity of the 
epithelium covering the capillary tufts within Bowman’s capsule is essential to 
the production of a normal urine. If under any circumstances their nutrition 
fails, as when, for example, the rapidity of the blood-current is lowered, so that 
they are deprived of the necessary amount of oxygen, tho material which filters 
through is no longer normal (i. e., water), but contains serum albumin. Cohn- 
heim has shown that the renal epithelium is extremely sensitive to circulatory 
changes, and that compression of the renal artery for only a few minutes 
causes serious disturbance. 

The circulation of the kidney is remarkably iniluenced by reflex stimuli 
coming from the skin. Exposure to cold causes heightened blood-pressure 
withim'fEelddneys and increased secretion of urine. Bradford has shown that 
after excision of portions of the kidney, to as much as one-third of the total 
weight, there is a remarkable increase in the flow of urine. 

Congestion of the Kidneys.—(1) Active Congestion; Hvi’bk.*mia.— 
Acute congestion of the kidney is met with in the early stage of nephritis, 
whether due to cold or to the action of poisons and severe irritants. Turpen¬ 
tine, cubebs, cantharides, and copaiba are all stated to cause extreme hyper- 
Eemia of the organ. The most typical congestion of the kidney which we see 
post mortem is that in the early stage of acute Bright’s disease, when the organ 
may be large, soft, of a dark color, and on section blood drips from it freely. 

It has been held that in all the acute fevers the kidneys are congested, 
and that this explained the scanty, high-colored, and often albuminous urine. 
On the other band, by Boy’s oncometer, Walter Mendelson has shown that 
the kidney in acute fever is in a state of extreme anamiia, small, pale, and 
bloodless; and that this antemia, increasing with the pyrexia and interfering 
with the nutrition of the glomerular epithelium, accounts for the scanty, dark- 
colored urine of fever and for the presence of albumin. In the prolonged 
fevers, however, it is probable that relaxation of the arteries again takes place. 
Certainly it is rare to find post mortem such a condition of the kidney as is 
described by Mendelson. On the contrary, tho kidney of fever is commonly 
swollen, the blood-vessels are congested, and the cortex frequently shows traces 
of cloudy swelling. However, the circulatory disturbances in acute fevers are 
probably less important than the irritative effects of either the specific agens 
of the disease or the products produced in their growth or in the a e me * 
olism of the tissues. The urine is diminished in amount, and may contain 

much of the former and few of the latter. 
iOHANTCAT, HVPERABMIA.--This is found in 
:t or lnng, with impeded circulation, and as 


albumin and tnK/^nata sometimes 

(2 V ^AflsTV K Congestion ; Ms 
rases of flironio disrnnr of,the hnn 
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a result of pressure upon the renal reins by tumors, the pregnant uterus, or 
ascitic fluid. In the cardiac kidney, as it is called, the cyanotic .induration 
associated with chronic heart-disease, the organs are enlarged and firm, the 
fcapsule strips off, as a rule, readily, the cortex is of a deep red color, and the 
pyramids of a purple red. The section is coarse-looking, the substance is very 
firm, and resists cutting and tearing. The interstitial tissue is increased, and 
there is a small-celled infiltration between the tubules. Here and there the 
Malpighian tufts havejjecoma sclerosed. The blood-vessels are usually thick¬ 
ened, and there may be moTe or less granular, fatty, or hyaline changes in the 
epithelium of the tubules. The condition is indeed & diffuse nephritis. The 
urine is usually reduced, is of high specific gravity, and contains more or less 
albumin. Hyaline tube-casts and blood-corpuscles are not uncommon. In 
some cases (over half) with macroscopically no signs of chronic or acute 
nephritis the urinary features lead to the diagnosis of acute nephritis 
(Emerson). In uncomplicated cases of the cyanotic induration uraemia is 
rare. On tlfe other hand, in the cardiac cases with extensive arterio-sclerosis, 
the kidneys are more involved and the renal function is likely to be disturbed. 


IV. ANOMALIES 07 THE URINARY SECRETION. 

1. Amwia. 

Total suppression of urine occurs under the following conditions: 

(1) As an event in the intense congestion of acute nephritis. For a time 
no urine may be formed; more often the amount is greatly reduced. 

(2) More commonly complete anuria is seen in subjects of renal stone, 
fragments of which block both ureters; or as in a case recently reported by 
Monod the calculus blocked the only' kidney, the other being represented by a 
shell of tissue. Sir William Roberts calls the condition ‘’latent uraemia.” 
There may be very little discomfort, and the symptoms are very unlike those 
of ordinary uraemia. Convulsions occurred in only 6 of 41 cases (Hertcr); 
headache in only 6; vomiting in only 12. Consciousness is retained; the pupils 
are usually contracted; the temperature may be low; there are twitchings and 
perhaps occasional vomiting. Of 41 cases in the literature, 35 occurred in 
males. Of 36 cases in which there was absolute anuria, in 11 the condition 
lasted more than four days, in 18 cases from seven to fourteen days, and in 
7 cases longer than fourteen days (Herter). 

(3) Cases occur occasionally in which the suppression is prerenal. The 
following are among the more important conditions with which this form of 
anuria may be associated (Hensley): Fevers and inflammations; acute poison¬ 
ing by phosphorus, lead, and turpentine; in the collapse after severe injuries 
or after operations, or, indeed, after the passing of a catheter; in the collapse 
stage of cholera and yellow fever; and, lastly, there is an hysterical anuria, of 
which Charcot reports a case in which the suppression lasted for eleven days. 
Bailey reports the case of a young girl, aged eleven, inmate of an orphan 
asylum, who passed no urine from October 10th to December 12th (when 8 
ounces were withdrawn), and again from this date to March 1st! The ques¬ 
tion of hysterical deception was considered in the case. 

A patient may live for from ten days to two weeks with complete sup 
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presrion. In Polk’s case, in which the only kidney was removed, the patient. 
lived eleven days. It is remarkable that in many instances there are no toxic 
features. Adams reports a case of recovery after nineteen days of suppression. 

In the obstructive cases surgical interference should be resorted to. In 
the. non-obstructive cases, particularly when due to extreme congestion of 
the kidney, cupping over the loins, hot applications, free purging, and sweat¬ 
ing with pilocarpine and hot air are indicated. When the secretion is once 
started diuretin often acts well. Large hot irrigations, with normal salt solu¬ 
tion, with Kemp’s double-current rectal tubes, should lie tried, as they are 
stated to stimulate the activity of the kidneys in a remarkable way. 


2. Haimatuhia. /■' 

Etiology.—The .following division may be made of the causes of hsema- 
tnria: 

(1) fiaunBiT. Diseases. —The malignant forms of the acute specific fevers. 

Occasionally in leukaemia luematuria occurs. » 

(2) Renal Causes.—A cute congestion and inflammation, as in .Bright’s 
disease, o~Hie'effect of Joxic agents, such as turpentine, carbolic acid, and 
canjEatides. When the carbolic spray was in use many surgeons suffered from 
luematuria in consequence of this poison. Renal infarction, as in ulcerative 
endocarditis. New growths, in which the bleeding is usually profuse. Imiuber- 
culosis at the onset, when the papilla; are involved, there may Ik; bleeding. 
SlonainJhe.kidney is a frequent cause. Parasites: The Filaria sanguinis horn- 
i nyt an d the Bilharzia cause a form of luematuria met with in the tropics. 
The'echinococcus is rarely associated with haemorrhage. It is sometimes met 
with jrufloating kidney. 

Unilateral renal hamaluria has been described by Senator, Lshrier, and 
others. The cases are not uncommon, as 48 cases have been tabulated by 
Eshner. In nearly all the diagnosis of calculus or neoplasm had been made 
Iu 16 cases nothing was found at operation. Displacement was present in 6 
cases, alteration in the pelvis of the kidney in 9, other destructive lesions of 
the kidney in 11. The condition has been termed by Senator renal hemophilia, 
but_ittnal “ PpiatflxW as suggested by Gull, is a more appropMtatenn. 

(3) Affections of the Uulvaby Passages.— Stone »n the ureter, tumor 
or ulceration of the bladder, the presence of a calculus, parasites, and, very 
rarely, ruptured veins in tin? bladder. Bleeding from the urethra o™"- 
ally occurs in gonorrhoea and as a result of the lodgment o a cu ui us. 

ring hematuria may be an early symptom in enlarged pros a n. 

JL U a. nd, vita t.-r „i tta m* F*», nf wluvh Savvry ami 
Nash report a remarkable ease and have collected 49 others rom 
It would be difficult to recognize the condition from stone. 

(AF.Teachatism.—I njuries may produce bleedmg from ™ 

urinary passages. By a fall or blow on the back the kidney may 
andthis may be followed bv very free bleeding; less commonly the 
from injury of the bladder or of the prostate. Blood Slls 

frequently due to injury by the passage of a catheter, o 
Transient hematuria Mows all operations on t ® ^ section on 

The malarial hematuria has already been considered in 
paludiam. 
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Diagnosis. —The diagnosis of luematuria is usually easy. The color of (tie 
urine varies from a light smoky to a bright red, or it may have a dark poriur 
color. Examined with the microscope, the blood-corpuscles are readily recog¬ 
nized, either plainly visible and retaining their color, in which case they are 
usually crenated, or simply as shadows. In ammoniacal urine or urines of 
low specific gravity the haemoglobin is rapidly dissolved from the corpuscles, 
but in normal urine they remain for many hours unchanged. 

It is important to distinguish between blood coming from the bladder 
and from the kidneys, though this is not always easy. From the bladder the 
blood may be found only with the last portions of urine, or only at the ler- 
mination of micturition. In haamorrhage from the kidneys the blood and urine 
are intimately mixed. Clots are more commonly found in the blood from the 
kidneys, and may form moulds of the pelvis or of the ureter. When the scat 
of the bleeding is in the bladder, on washing out this organ, the water is more 
or less blood-tinged; but af the source of the bleeding is higher, the water 
comes away clear. In many instances it is difficult to settle the question by 
the examination of the urine alone, and the symptoms and the physical signs 
must also be taken into account. Cystoscopic examination of the bladder, pay¬ 
ing especial attention to the urine flowing from each ureteral orifice, and 
catheterization of the ureters are aids in the diagnosis of doubtful cases. 

3. Hemoglobinuria. 

This, condition is characterized by the presence of blood-pigment in the 
UQfle. The blood-cells are either absent or in insignificant numbers. The 
colflring matter is not haematin, as indicated by the old name, hcematinurin, 
nor in reality always haemoglobin, but it is m o st, fr eq u e n tly -methsemoglobin. 
Tha urine has a red or brownish-red, sometimes quite black color, and usually 
deposits a very heavy brownish sediment. When the haemoglobin occurs only in 
small quantities, it may give a lake or smoky color to the urine. Microscopical 
examination shows the presence of granular pigment, sometimes fragments of 
blflflkdisks, epithelium, and very often darkly pigmented urates. The .urine 
is albuminous The number of Ted blood-corpuscles bears no proportion 
whatever to the intensity of the color of the urine. Examined spectroscop¬ 
ically, there are either the two absorption bands of oxyheemoglobin, which is 
rare, or, more commonly, there are the three absorption bands 6i methamo- 
globin, of which the one in the red near C is characteristic. Two clinical 
groups •may be distinguished. 

(1) Toxic Hemoglobinuria.—This is caused by poisons which produce 
rapid dissolution of the blood-corpuscles, such as potassium chlorate in large 
doses, pyrogallic acid, carbolic acid, arseniuretted hydrogen, carbon monoxide, 
naphthol, and muscarine; also the poisons of scarlet fever, yellow fever, typhoid 
fever, malaria, and syphilis. According to Bastianelli, haemoglobinuria due 
to the administration of quinine never occurs excepting in patients who arc 
suffering or'who have recently suffered from malarial fever. It has also fol¬ 
lowed severe bums. Exposure to excessive cold and violent muscular exertion 
are stated to produce hcemoglobinuria. A most remarkable toxic form occurs 
in horses, coming on with great suddenness and associated with paresis of the 
hind legs. Death may occur in a few hours or a few days. The animals arf 
attacked only after bring stalled for some days and then taken out and driven 
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particularly in cold weather. The form of lmmioglohinuna from cold and 
exertion is extremely rare. No instance of it, e\en in association with frost¬ 
bites, came under my observation in Canada. Blood transfused from one 
mammal into another causes dissolution of the corpuscles with the, produc¬ 
tion of haemoglobinuria; and, lastly, there is the epidemic hwmoglobinuria of 
the new-horn, associated with jaundice, cyanosis, and nervous symptoms. 

(2) Paroxysmal Hsemoglobinuna.—This rare disease is characterized by 
the occasional passage of bloody urine, in which the coloring matter only is 
present. It is more frequent in males than in females, and occurs chiefly in 
adults. It seems specially associated with cold and exertion, and has often 
been brought on, in a susceptible person, by the use of a cold foot-bath. Par¬ 
oxysmal hffimoglobinuria has been found, too, in persons subject to the vari¬ 
ous forms of Raynaud’s disease. Many regard the relation lietween those two 
affections as extremely close; some hold that, they are manifestations of one 
and the same disorder. Druitt, the author of the well-known Surgical Vade- 
mecum, has given a graphic description of his sufferings, which lasted for many 
years, and were accompanied with local asphyxia and local syncope. The 
connection, however, is not very common. In only one of the cases of Ray¬ 
naud’s disease which I have seen was paroxysmal huunoglobinuria present, and 
in it epileptic attacks occurred at the same time. The relation of the disease 
to malaria has been considered. 

The attacks may come on suddenly after exposure to cold or us a result 
of mental or bodily exhaustion. They may be preceded by chills and pyrexia. 
In other instances the temperature is subnormal. There may be vomiting and 
diarrhoea. Pain in the lumbar region is not uncommon. The lucmoglobinuria 
rarely persists for more than a day or two—sometimes, indeed, not for a day. 
There are instances in which, even in the course of a single day, there have 
been two or three paroxysms, ami in the intervals clear urine has been passed. 
Jaundice has been present in a number of cases. The cases are rarely if ever 
fatal. 

The essential pathology of the disease is unknown, and-it .is. difficult to 
f orm ^ tftpnry which will meet all the facts—particularly the relation with Ray¬ 
naud’s disease, which is rightly regarded as a vaso-motor disorder. Increased 
haemolysis and solution of the hamioglobin in tho blood-scrum (haunoglobi- 
naetnia) predates, in each instance, the appearance of the coloring matter in tho 
urine. A full discussion of the subject is to lie found in F. Chvostek s mono¬ 


graph. Blanc regards it as distinctly nervous in origin. 

Treatment.-4-1 n all forms of haunaturia rest is essential. In that produced 
' by renal calculi the recumbent posture may suffice to cheek the bleeding, lull 
doses of a qduto of lead and opium should be tried, then ergot, gallic and 
tan nin acid and the dilute sulphuric acid. ‘'The oil of turpentine, which is 
sometimes recommended, is a risky remedy in haunaturia. hxtr. 
virgin, and e xtr hy drastis canad. are also recommended, (.old may be applied 
to the ,loins or dry cups in the lumbar region.- Incision of the kidney has 
cured the so-called renal epistaxis. , 

TEeTreatment of paroxysmal hfcmoglobinuna is unsatisfactory. Amyl 
"'trite will sometimes cut short or prevent an attack (Chvostek) Durugt e 
Paroxysm the patient should be kept warm and given hot <lr '" k "; 
recommended in large doses, on the supposition—as yet unwarranted that the 
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disease is specially, connected with malaria. If there is a syphilitic history, 
iodide of potassium in full doses may be tried. In a warm climate the attacks 
are much less frequent. 

4. Albuminueia. 

“ Reasons drawn from the urine are as brittle as the urinal ” is a dictum of 
Thomas Fuller peculiarly appropriate in connection with this subject. 

The presence of albumin in the urine, formerly regarded as indicative of 
Bright’s disease, is now recognized as occurring under many circumstances 
without the existence of serious organic change in the kidney. Two groups 
of cases may be recognized—those in which the kidneys show no coarse lesions, 
and those in which there are evident anatomical changes. 

Albuminuria without Coarse Renal Lesions. —(a) Functional, so-called 
Physiological Albuminuria.— In a normal condition of the kidney only 
the water and the salts are allowed to pass from the blood. When albuminous 
substances transude there is probably disturbance in the nutrition of the epi¬ 
thelium of the capillaries of the tuft, or of the cells surrounding the glome¬ 
rulus. This statement is still, however, in dispute, and Senator and others 
hold that there is a physiological albuminuria which may followt muscular 
work, the ingestion of food rich in albumin, violent emotions,4cold bathing, 
and dyspepsia. But on one point all agree, that the cause must be some¬ 
thing unusual and excessive, as an unusually hard tramp, a football match, 
a race, etc. The presence of albumin in the urine, in any form and under 
any circumstance, may be regarded as indicative of change in the renal or 
glomerular epithelium, a change, however, which may be transient, slight, amt 
unimportant, depending upon variations in the circulation or upon the irri¬ 
tating effects of substances taken with the food or temporarily present, as in 
febrile states. 

Albuminuria of adnlespence and -oynlin albuminuria in which the albu¬ 
min is present onty at certain times during the day — irthogtritir albuminuria 
—are interesting forms. A majority of the cases occur in young persons— 
boys more commonly than girls—and the condition is often discovered acci¬ 
dentally. These are often the children of neurotic parents, and have well- 
marked vasomotor instability. Some cases last only during saberty, Borne 
throughout life. Erlanger and Hooker have shown that the flpimin is ex¬ 
creted only during periods with low pulse pressure (difference between the 
diastolic and systolic pressures). The urine, as a rule, contains only a very 
small amount of albumin, but in some instances large quantities are present. 
The most striking feature is the variability. It may be absent in the morn¬ 
ing and present only* after exertion; or it may be greatly increased after 
taking food, particularly proteids. Even the change to the upright position 
(qrthogtatic) may suffice to cause it, and in such cases there may be tension on 
the renal veins by increase of the lumbar curve, since it has been shown that a 
spinal jacket will prevent the appearance of the albumin. The quantity of 
urine may be but little, if at all, increased) the specific gravity is usually nor¬ 
mal, and the color may be high. Occasionally hyaline casts may be found) 
and in some instances there has been transient glycosuria. As a rule, the pulse 
is not of high tension and the second aortic sound is not accentuated. 

Various forms of this affection have been recognised by writers, suet 
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aa neurotic, dietetic, cyclic, intermittent, and paroxysmal—names which indi¬ 
cate the characters of the different varieties. A large proportion of the cases 
get well after the condition has persisted for a variable period. This in itself 
is an evidence that the changes, whatever their nature, arc transient and slight. 
In these instances the albumin exists in small quantity, tube-casts are rarely 
present, and the arterial tension is not increased. In a second group tho albu¬ 
min is more persistent, the amount is larger, though it may vary from day 
to day, and the pulse tension is increased. In such instances the 'per¬ 
sistent albuminuria probably indicates actual organic chango in the kidney. 

(&) Febrile Albuminuria. —Pyrexia, by whatever cause produced, may 
cause slight albuminuria. The presence of the albumin is due to slight 
changes in the glomeruli induced by the fever, such as cloudy swelling, which 
JSa&not he regarded as an organic lesion. It is extremely common, occurring 
in pfieumonia (in about 70 per cent of our cases), diphtheria, typhoid fever 
(abo|lt60 per cent of our cases), malaria, especially the anstivo-autumnal type, 
awfc even in the fever of acute tonsillitis. The amount of albumin is slight, 
and it usually disappears from the urino with the cessation of the fever. 
Hyaline and even epithelial casts accompany the condition. 

(c) ELemio Changes. —Purpura, scurvy, chronic poisoning by lead or 
mercury,'syphilis, leukaemia, and profound ameinia may be associated with 
slight albuminuria. Abnormal ingredients in tho blood, such as bile-pigment 
and sugar, may cause the passage of small amounts of albumin. 

, The transient albuminuria of pregnancy may belong to this ha-mic group, 
although in a majority of such cases there are changes in the renal tissue. 
Albumin may be found sometimes after the inhalation of ether or chloroform._ 

(d) Nervous System.— Albuminuria occurs in certain affections of the 
nervous system. This so-called neurotic albuminuria is seen after aniepilcptic 
seizure and in-apoplexy, tetanus, tjxophthalmic goitre, and injuries of the head. 

Albuminuria with Definite lesions of the Urinary Organs.— (g), Clongcs- 
tioiL.flf.ihe, kidney, either active, such as follows exposure to cold and is asso¬ 
ciated with the early stages of nepbvitis, or passive, due to obstructed outflow 
in disease of the heart or lungs, or to pressure on the renal vems by the preg¬ 


nant, uterus, or tumors. j- 

(h) Or ganic disease of the kidneys—acqte and chrome Brights disease, 
amyloidandWtdty'degcneration, suppurative nephritis, and tumors. 

" [^Tffcctions of tho pelvis, ureters, and bladder, when associated with 


the formation of pus. . ,.. ._, 

Teiti for Albumin.—Both morning and evening urine should lie examined, 
and in doubtful cases at least three specimens. ILturbid, the urine should be 
fitted, though turbidity from the urates is of no moment, since it disappears 

“ ZilSlSS ™ ™ i, bow 1. . t*t* - ■ Sftt- 

acid »then added H a A»dinc» «j™£> 
ing, it may be due to phosphates, which arc dissolved on the addition of an 
a °id. Persistence of the cloudiness indicates albumin. ^ +v e 

BsOeFsJut.-A small quantity of fuming nitric acid - poJ"* tto 

test-tube, andwith a pipette the urine is allowed to ]h J . • Dre8en t 

upon the add. At the line of junction of the two fli^s, if albumin i. present, 
a white r£t ia formed. This contact method is trustworthy, and, for the 
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routine clinical work, is probably the most satisfactory. A diffused haze, due 
to mucin (nucleo-albumin), is sometimes, seen just above ^he white ring of 
albumin; and. in very concentrated urines, or after the taking of balsamic 
remedies, a slight cloudiness may be due to urates or uric acid, which clears 
on heating or warming. A ..colore d... ring at the junction of tire acid and the 
uripe is due to. the oxidation of the coloring matters in the ui'rne. 

and .Acetic-acid Test. —Fill an orti marv tc»t- 
tube half full of urine, anjl add 5 or 6 cc. of potassium-ferrocyan Ae solution 
(1 in 20). Thoroughly mix the urine and reagent and add 10 to 16V drops of 
acetic acid. If albumin, be present, a cloudiness varying in degrem accord¬ 
ing to the amount of albumin will be produced. This is a very \ reliable 
test, as it precipitates all forms of albumin, acid and alkaline, but (foes not 
precipitate mucin, peptones, phosphates, urates, vegetable alkaloids, Nae^he 
pine acids. 

Sir William Roberts strongly recommends the magnesium-nitric test. One 
volume of strong nitric acid is mixed with five volumes of the saturated solu¬ 
tion of sulphate of magnesium. This is used in the same‘way as the nitric 
acid in Heller’s test 

Picric acid, introduced by George Johnson, is a delicate and useful test 
for albumin. A saturated solution is used and employed as in the contact 
method. It has been urged against this test that it throws down the mucin, 
peptones, and certain vegetable alkaloids, but these are dissolved by heat. 

For minute traces of albumin the trichloracetic acid may be used, or Mil¬ 
lard’s fluid, which is extremely delicate and consists of glacial carbolic.acid 
(96 per cent), 2 drachms; pure acetic acid, 7 drachms; liquor potassae, 2 ounces 
*6 drachms. 

A quantitative estimate of the albumin can be made by means of Eabacb's 
tube, but the rough method of heating and boiling a certain quantity of 
acidulated urine in a test-tube and allowing it to stand, is often employed. 
The depth of deposit can then be compared with the whole amount of urine, 
and the proportion is expressed as a mere trace, almost solid—one-fourth, one- 
half, and so on. This, of course, does not give an accurate indication of the 
proportion of albumin in the total quantity of urine. For the more elabo¬ 
rate methods the reader is referred to the works on urinalysis. 

The above tests refer entirely to serum-albumin. Other albuminous sub¬ 
stances occur, such as albumose, serum-globulin, peptones, and hemi-albunioe 
or propeton. They are not of much clinical importance. 

Albumosuria. —Traces of albumoses are found in the urine in many febrile 
diseases, as pneumonia, and in chronic suppuration, and have little clinical 
significance. 

Myelopathio Albumosuria, “ Kohle r’s disease .” is char a ct wis edhy multi¬ 
p le myelo mata with persistent excretion of what is known' as the Bence-Jo m* 
body, » proteid discovered by him in 1848. There are between thirty-five and 
forty cs*es on record (Anders and Boston, Lancet, 1903; Parkes Weber, M«I - 
Chir^pfans., vol. lxxxvi). Males above forty-yeara-ef age are usually affected. 
Afr^pence-Jones body doeSTHJt appear with other tumors of the bones. A* 
Egtft case which Lsaw with Hamburger, the persistent albumosuria may had 
Id the diagnosis of multiple myelomata before any bone tumors can be felt- 
The disease runs a fatal course. The simplest reaction i» white prscM- 
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tafe formed.Og. adding nitric acid to the urine; when boiled it disappears, to 
reappear, on cooling. As in one of Bradshaw’s cases, the urine may be of a 
milky white color when passed. 

Globulin rarely oecurs in the urine alone, but generally in association with 
serum-albumin. The latter is usually present in greater quantity, but in severe' 
organic renal disease and in diabetes Maguire has found that the projmrtion 
of globulin to albumin is often 2.5 to 1. Senator states that more globulin is 
present withthe lardaceous kidney than in other forms of nephritis. The 
clinical significance of globulin is the same as that of serum-albumin. 

Prognosis. —This depends, of course, entirely upon the cause. fFebrile 
albuminuria is transient, and in a majority of the eases depending upon 
haemic causes the condition disappears and leaves the kidneys intact. A trace 
of albumin in a man over forty, with or without, a few hyaline easts, is not 
of much significance, except as an indication that his kidneys, like his hair, 
are beginning to turn “ gray ” with age. In many instances the discovery is a 
positive advantage, as the man is made to realize, perhaps, for the first time 
that he has been living carelessly. I have discussed the question from this 
standpoint in a paper with the paradoxical title “ On the Advantages o'f a 
Trace of Albumin and a few Tube-casts in the Urine of Men over Fifty Years 
of Age” (N. Y. Med. Jour., vol. lxxiv). 

Thnjjersistence of a slight amount of albumin in young men without in¬ 
creased arterial tension is less serious, as even after continuing for years it 
may disappear. I have already spoken of the outlook in the so-called cyclic 
albuminuria. 

!■( P ractica lly in all cases the presence of albumin indicates a change of^ 
s ome sort, in the glomeruli, the nature, extent, and gravity of which it is" 
difficult-te estimate; so that other considerations, such as the presence of tube- 
casts, the existence of increased tension, the general condition of the patient, 
and the influence of digestion upon the albumin, must be carefully considered. 
S The physician is daily consulted as to the relation of albuminuria and 
Uf a AflnnTflTififl As his function is to protect the interests of the company, 
he should reject all cases in which albumin occurs in the urine. It is even 
doubtful if an exception should be made in young persons with transient 
albuminuria. Naturally, companies lay great stress upon the presence or 
absence of albumin, but in the most serious and fatal malady with which they 
have to deal—chronic interstitial nephritis—the albumin is often absent or 
transient, even when the disease is well developed. After the fortieth year, 
from a standpoint of life insurance, the state of the arteries and the blood 
pressure is far more important than the condition of the uri ne. 

With reference to the significance of albuminuria in adults, I quite agree 
with the following conclusions of F. C. Shattuck: . , 

(11 Renal albuminuria, as proved by the presence of both albumin and 
casts, is much more common in adults, quite apart from Bright s disease or 
any obvious source of renal irritation, than is generally suppose!. 

(21 The frequency increases steadily and progressively with advanCqj age. 

(3) This increase with age suggests the explanation that the albumt^gi% 

is often an indication of senile degeneration. , ., . 

(4) Though it can not be regarded as yet as absolutely proved, it is tugnqt 
Probable that faint traces of albumin and hyaline and finely granular dim 
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small diameter are often, especially in those past fifty years of age, of little 

no practical importance. 

B. C. Cabot’s studies also show that we have been laying altogether too 
inch stress on albumin and tube-casts as indicative of serious disease of the 
idneys. 

5. Pyuria {Pus in the Urine). 

Causes. — (1) Pyelitis and Pyelonephritis. —In largo abscesses of the 
idney, pyonephrosis, the pus may be intermittent, while in calculous and 
uberculous pyelitis the pyuria is usually continuous, though varying in in- 
ensity. In eases due to the colon or tubercle bacillus the urine is acid, in 
hose due to the proteus bacillus alkaline, while in the staphylococcus cases 
he urine is either less acid than normal, or alkaline. In the pyelitis and 
ayglpnephritis following cystitis the urine is alkaline or acid, depending upon 
he infecting micro-organism; more mucus, frequent micturition, and a pre¬ 
vious bladder history are aids in diagnosis. 

(2) CvaTinq.—The urine-is usually acid, especially in women, since the 
cokabacillus is a very common cause of these infections. The, pus and mucus 
are, mare ropy, and triple phosphate crystals are found in the freshly passed 
urine in the alkaline infections. 

(3) Uret hritis. particularly gonorrhoea. The pus appears first, is in 
small quantities, and there are signs ofTocal inflammation. 

(IIJb. LEUCobbhqsa the quantity of pus is usually small, and large flakes 
of—vaginal epithelium are numerous. In doubtful cases, when leucorrhces 
is present, the urine should be withdrawn through a catheter. 

(5) Bupture of Abscesses into the Urinary Passages.— In such case 
as pelvic or perilyplitio-ahscess there have been previous symptoms of pn 
formation. A large amount is passed within a short time, then the discharg 
stops abruptly or rapidly diminishes within a few days. 

Pus gives to the urine a white or yellowish-white appearance. On settling 
the sediment is sometimes ropy, the supernatant fluid usually turbid. In cast 
due to urea-decomposing microbes (proteus bacillus, various staphylococci) tl 
odor may be ammoniacal even in fresh urine. Examination with the micr< 
scope reveals tho presence of a large number of pus-corpuscles, which at 
usually, when the pus comes from the bladder, well formed; the protoplas' 
is granular, and often shows many translucent processes. 

The only sediment likely to be confounded with pus is that of the pho 
phates; but it is whiter and less dense, and is distinguished immediately I 
microscopical examination or by the addition of acid. 

With the pus there is always more or less epithelium from the blaiW 
and pelves of the kidneys, but since in these situations the forms of cells a 
practically identical, they afford no information as to the locality from whi 
the pus has come. 

The treatment of pus in the urine is considered under the conditions 
which it occurs. 

6. Chylurla—Non-pahasitio. 

Phis is a rare affection, occurring in temperate regions and unassocia 
with the FOameriimimrftt. The urine is of an opaque white color; it res 



ANOMALIES OF THE URINARY SECRETION. 


677 


ties milk closely, is occasionally mixed with blood (hsematochyluria), and 
sometimes coagulates info & ium, jelly-like mass. In other instances there 
g at the bottom of the vessel a loose clot which may be distinctly blood-tinged. 
Under the microscope the turbidity seems to lie caused by nujjerous minute 
g ranules —more rarely oil droplets similar to those of milk. In Montreal l 
made the dissection in a case of thirteen years’ duration and could find no 
trace of parasites (see Hertz, Med.-Chir. Soc. Trans., 1907). 


7. Lxthdeia (Lithcemia; Lithic-acid Diathesis). 

The general relations of uric acid have already been considered in speak¬ 
ing of gout. 

Ooouxrenoe in the Urine. —The uric acid occurs in combination chiefly 
with ammonium and sodium, forming the acid urates. In smaller quan¬ 
tities are the potassium, calcium, and lithium salts. The uric acid may be 
separated from its bases and crystallizes in rhombs or prisms, which arc usu¬ 
ally of a deep red color, owing to the staining of the urinary pigments. The 
sediment formed is granular and the groups of crystals look like grains of 
Cayenne pepper. It is very important not to mistake a de|>osit of uric acid 
for an excess. The deposition of numerous grains in the urine within n few 
hours after passing is more likely to be duo to conditions which diminish the 
solvent power than to increase in the quantity. Of the, .conditions which 
c apae precip itation of the uric acid Roberts gives the following: “ (1) High 
acidity; (2) poverty in mineral salts; (3) low pigmentation; and (t) high 
percentage of uric acid.” The grade of acidity is probably the most impor¬ 
tant element. 

In health the weight of uric acid excreted tears a fairly constant ratio to 
the weight of urea eliminated. According to von Noorden, the average ratio 
is 1 to 50, while the average ratio of the nitrogen of uric acid to the totnl 
nitrogen eliminated in the urine is 1 to 70. In several of the cases of gout in 
my wards Futcher found that in the intervals between the acute arthritic 
attacks the uric acid was reduced to a much greater extent than the urea, 
so that the ratio of the former to the latter often varied between 1 to 300 up 
to (in one case) 1 to 1,500, a return to about the normal proportions occurring 


during the acute attacks. 

Mare, common is the precipitation of amorphous urates, fo rming , t he so “ 
called brjck^dust.-oe-lateritious deposit, which has a pinkish color, due to 
the pjsaenoa-of urinary pigment. It is composed chiefly of the acid sodium 
urates. It occurs particularly in very acid urine of a high specific gravity. 
Arffie urates are more soluble in warm solutions, they frequently deposit as 
(he urine cools. Here, too, the deposition does not necessarily, indeed usually 
does not, mean an excessive excretion, but the existence of conditions favormg 

the deposit. , , 

Lithamia. —In addition to what has already been said under gout, wo may 
consider here the hypothetical condition known asjithsemia, or the une-acid 
diattms. Murchison introduced the term to designate certain symptoms due, 
as he supposed, to functional disturbance of the liver. Not only have his 
v icws been widely adopted, but, as is so often the case w cn we g 
to ttaSLl ™Lpta« ot a»«, the ....fato Ue^ .1 th« 

We SO multiplied that some authors attribute to this cause a considerable fro- 
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portion of the ailments affecting the various systems of the body. Thus one 
writer enumerates not fewer than forty-one separate morbid conditions asso¬ 
ciated with lithamia, and one of them astigmatism against the rule! From 
our lack of knowledge of the mode of formation and elimination of uric acid 
it is very evident that the physiology of the subject must be widely extended 
before we are in a position to draw safe conclusions. Thus it is by no moans 
sure that, as MjudUfiBQj^pposed, t he essential de fect i« a. fnnrft j y pnl dis- 
or derof the liver, disturbing the metabolism of the albuminous ingredients, nor 
is it at all certain that the only offending substance is uric acid. In the 
present imperfect state of knowledge it is impossible with any clearness to 
define the pathology of the so-called uric-acid diathesis. We may say that 
certain symptoms arise in connection with defective food or tissue metabolism, 
more particularly of the nitrogenous elements. D eficien t, oxidation is prob- 
aljJxJhfiJUPgt essential factor in the process, with the result of the formation 
of less readily soluble and less readily eliminated products of retrograde meta¬ 
morphosis. This faulty-metabolism if long continued may lead to gout, with 

g iic deposits in the joints, acute inflammations, and arterial and renal’ dis- 
. In a large group of cases the disturbed metabolism produces high ten 
in the arteries (probably as a direct sequence of interference with the 
capillary circulation) and ultimately degenerations in various tissues, par 
ticularly the scleroses. 

Overeating and overdrinking, when combined with deficient muscular ex 
ereise^tie nt the basis of this nutritional disturbance. The symptoms which 
are believed to characterize the uric-acid diathesis have already been briefh 
treated of under the section on irregular gout, and the question of diet ant 
"exercise has also been there considered. 

8. Oxaluria. 

The discovery of calcium-oxalate crystals in the urine by Donn6 in 183! 
led to the description of the so-called oxalio-acid- diathesis. It is claimed tha 
all the oxalic acid found in the urine is taken into the body with the fo<x 
(Dunlop). In health none, or only a trace, is formed in the body. Tli 
amount fluctuates with the quantity of food taken, and is usually below K 
milligrammes daily (H. Baldwin). It seems to be formed in the body whei 
there is an absence of free hydrochloric acid in the gastric juice, and ii 
connection with excessive fermentation in the intestines. It never forms . 
heavy deposit, but the crystals—usually octahedral, rarely d uiuh-bg ll-ahaoci 
—collect in the mucus-cloud and on the sides of the vessel. 

When in excess and present for any considerable time, the condition i 
known as oxaluria, the chief interest of which is in the fact that the crystal 
may be deposited before the urine is voided, and form a calculus. It is hob 
by many that there is a special diathesis associated with its presence in exces 
and manifested clinically by dyspepsia, particularly the nervous form L irnts 
bility, depression of spirits, lassitude, and sometimes marked hypochondriasi* 
There may be in addition neuralgic pains and the general symptoms of neufiu 
thenia. The local and general symptoms are probably dependent upon som 
disturbance of metabolism of which the oxaluria is one of the manifests 
tions. It is a feature also in many gouty persons, and in the condition calle 
lithsemia. 
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!l. •Cystinukia. 

Stadtbagen claims that normal urine does not contain cystin, though Bau¬ 
mann and Goldmann succeeded in separating it in very small quantities from 
healthy urine as a benzoyl compound. It is associated with elimination of 
diamines both in the faeces and urine. It is very rarely met with, and its 
chief interest is owing to the fact that it may form calculi, sometimes in large 
numbers. It is a sort of chemical malformation (Oarrod), and its presence 
has been determined in many members of the same family. The condition 
appears sometimes to be hereditary. As it contains sulphur, it is thought to 
be formed from the taurin of the bile. The colorless hexagonal crystals aro 
very characteristic in appearance, and yet uric acid may assume the same 
form. Cystin is soluble in ammonia and reprecipitated by acetic acid. 


10. PlIOSPITATPRlA. 

The phosphoric acid is excreted from the body in combination with potas¬ 
sium, sodium, calcium, and maguesium, forming two classes, the alkaline 
phosphates of sodium and potassium and the earthy phosphates of lime and 
magnesia. The amount of phosphoric acid (P s 0 5 ) excreted in the twenty- 
four hours varies, according to Ilammarsten, between 1 and 5 grammes, with 
an average of 8.5 grammes. It is derived mainly from the phosphoric acid 
takananJJisJspd, but also in part as a decomposition product from nuclein, 
protagon, and lecithin. Of the alkaline phosphates, those in combination with 
socKmuare the most abundant. The alkaline phosphates of the urine are 
morejduiadani than the earthy phosphates. 

O f tba Par ity phosphates, those of lime are abundant, of magnesium scanty. 
In urine which has undergone the ammoniacal fermentation, either inside 
or outside the body, there is in addition tho ammonio-magnesiuin or triple 
phosphate, which occurs in triangular prisms or in feathery or stellate crys¬ 
tals; hence tho term given to this form of sfcel lnr phospha te s . The -earthy 
phosphates-occur as a sediment in the urine when the alkalinity is due to a 
fixedalkali, or under certain circumstances the deposit may take place within 
the bladder, and then the phosphates are passed at the end of micturition as 
a whitish fluid, which is popularly confounded with spermatorrhma. Accent 
study of these eases with symptoms of neurasthenia and a phosphate sediment 
in the fresh urine would indicate an abnormality in the calcium metabolism, 
an absolute increase of this with a decrease of the phosphoric acid. I he cal¬ 
cium phosphate may be precipitated by heat and produce a cloudiness.which 
may be mistaken for albumin, but is at once dissolved u^n nudcnig the i n 
acid. This condition is very frequentJlLpfira n ns s uffer i n g from dyspepsia 
from TCRUtar of „T,v kind. The phosphates may be in great excess, rising in 
thTtS%Sm to from 7 to whme^the nmuml 

amount is not more than 2.5 grammes. And, lastly* the- P . 
deposited in urine which has undergone decomposition, m which. 

ammonia from the urea combines with the magnesium phosphateforming 

«»wpie ^Thi.iaauna.m a- 5-“irrssL 
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that a deposit does not necessarily mean an excess, to determine which a 
careful analysis of the twenty-four hours’ secretion should Iks made. II h iN 
long been thought that there is a relation between the activity of the nme- 
tissues and the output of phosphoric acid; but the question can not yet be ion- 
sidered settled. The amount is increased in wasting diseases, such as phtlii- 
sis, acute yellow atrophy of the liver, leukemia, and severe anaemia, whereas 
it is diminished in'aeute diseases and during pregnancy. 

In a condition termed by Tessior, Ralfc, and others, phnsphatin fl isWa, 
there are polyuria, thirst, emaciation, and a great increase in the excretion 
of phosphates, which may be as much as from 7 to St .grammes in the dar. 
The urine is usually acid and free from Bugar; the patients are nervous; in 
some instances sugar has been present in the urine, and in others it subse¬ 
quently makes its appearance. 

11. Indioanubia. 

The substance in the urine which has received this name is the indoxyl- 
sulphate of potassium, in which form it appears in the urine and is color¬ 
less. When concentrated acids or strong oxidising agents are added to the 
urine, this substance is decomposed and the indigo set free. It is present only 
in small quantities in healthy urine. It is derived from the indol, a product 
formed in the intestine by the decomposition of the albumin under the influ¬ 
ence of bacteria. When absorbed, this is oxidized in the tissues to inflow I, 
which combines with the potassium sulphate, forming the above-named rub- 
stanco. 

The quantity of indican is diminished on a milk (and a Kefir) diet. It 
is increased in all wasting diseases, as carcinoma, and whenever., any large 
quantities of albuminous substances arc undergoing rapid decomposition,^ 
in the severer forms of peritonitis and empyema. It is not usually increased in 
constipation, although it may bo present in large amounts with no other dis¬ 
coverable cause, but is met with in ileus, particularly in obstruction of the 
small intestine. Indiean has occasionally been found in«ealeuli. Though, us 
a rule, the urine is colorless when passed, there are instances in which the 
decomposition has taken place within the body, and a blue color has Imhoi 
noticed immediately after the urine was voided. Sometimes, too, in alka¬ 
line urine on exposure there is a bluish film on the surface. Methylen e-blur, 
a coloring matter for candy, etc., must be excluded. * 

To test for indiean, place 4 or 5 cc. of nitric or hydrochloric acid in a 
test-tube; - boll, and 'add an equal quantity of urine. A bluish ring develops 
at the point of contact. Add 1 or 2 ec. of chloroform and shake the tot- 
tube; on separation the chloroform has a violet or bluish color due to the 
presence of indiean. Obermayer’s reagent is also good. 

12. Mblanueia. 

Black urine may be dark when passed or may become so later. In the 
following conditions melanuria may occur: (1). Jaundice. Only in very 
chronic cases of deeply bronzed icterus do we see the urine quite dark, due to 
the presence of large quantities of biliverdin. (2) Hematuria and hemo¬ 
globinuria. Here it is a matter of the exaggeration of the smoky tint due to 
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the presence of blood in various quantities. (:i) lla’uintoporphyriuuria, in 
which the-oolor ranges from a dark pink to blackness. The presence of the 
hiematoporphyrin is_due to the toxic action of sulphonal or its allies, and 
occurs when the drug has been taken for long periods. (4) Melunuria, in 
which the iifine has, as a rule, the normal color when passed, and on 
standing becomes black as ink. In some instances it is black 1 when passed. 
Melanuria of this type only occurs with the presence of melanotic tumors. 
(5) Alkaptonuria and ochrono sis. (See section on Alkaptonuria.) (<i) ln- 
dtcanuria. When rich in indoxyl sulphate the urine is brow n in color, or 
becomes so after standing, due to the oxidation products of indol. This is by 
far the most common cause of black urine, and in any disease leading to an 
abundant secretion of indican, as in intestinal obstruction, etc., black urine 
may be passed. As Garrod suggests, it is probable that the black urine in 
eases of tuberculosis is of an allied nature. (1) After certain articles of 
diet and drugs. Some dark-colored vegetable pigments, as black cherries 
and plums and bilberries, cause darkening of the urine. Resorcin may do the 
same. Carboluria is by no means uncommon, and was frequently seen in the 
days oflhe antiseptic spray. It has been ascribed to hydrochinone formed 
from phenol. Njipthalene, ercasote, and the salicylates may cau-e darken¬ 
ing of the urine, or even blackhSss. For a full consideration of the subject 
(/black urine, see A. E. Garrod, The Practitioner, March, limi. 


13. AuKArTONUBIA AND Ocll UONOSIS. 

“Alkaptonuria is not the manifestation of a disease, but is rather of the 
nature of an alternative course of metabolism, harmless and usually congen¬ 
ital and lifelong” (Garrod). Of 10 known examples, 1!) occurred in seven 
families, and several were the offspring of first cousins (Garrod). There arc 
two pointB of clinical interest. The alkapton urine reduces Folding's solution, 
and diabetes may lie suggested, but it does not ferment, and it is optically 
inactive. The linen may be stained by the urine, which in some cases is dark 
when passed. In 1800 Virchow recorded a case of blackening of the carti¬ 
lages and ligaments—ochronosis. Cases have since liecn described post mor¬ 
tem. In my cases the cartilages of the ear were blackened, the sclerotic* were 
stained a brownish-black color, and in one there was a Imtlerlly-sliaped paid, 
of ebony black pigmentation of the skin of the nose and cheeks. A chrome 
arthritis usually accompanies the condition, and in my eases (hrot a rs 
was a curious “goose-gait,” due to a bend in the lumbar region. 
and Meyer conclude that alkaptonuria is an anomaly of motalmliMii w 
eu rctionin" the urine of intermediate products. These arc aromatic 
iimiiogSntlMc and uroleucic acid, and originate from the destruction 
albuminous elements of the food and of the organs. 

14. PNBUMATUIIIA. 



Gas may be passed with the urine— . , . . , „ „„ 

O-After mechanical introduction of air in vesical irrigation or rysto- 

i( "|iic examination in the knee-elbow position. th t i - 

a-A.. result of the introduction of gas-forming organ-sms e " 

ration or other operation. Glycosuria has been present in a majority of tho 



•682 


DISEASES OP THE KIDNEYS. 


cases. Theyeast fungus, the colon bacillus^ and the bacillus ac|»gfiftes.,up- 
sulatus haveoeeh found. 

3. in cases of vesiccMmteric fistula. 

In gas production within the bladder the symptom s are those of a gold 
cystitis, with the passage of gas at the end of micturition, sometimes with" 
a loud sound.* The diagnosis is readily made by causing the patient to urinate 
in a bath or by plunging the end of the catheter under water.' 

15. Otheb Substances. 

T.rpnaiA —Fat in the urine, or lipuria, occu rs, according to Halliburton, 
first, without disease of the kidneys, as in excess of fat in the food, after the 
administration of cod-liver oil/ip,fat embolism occurring after fractures,,in 
the fatty degeneration in phosphorus poisoning^ in prolonged sxippuratign, as 
in phthisis and pyaemia/ ip, the lipaemia of diabetes mcliitus; secondl y, with dis¬ 
ease of the kidneys, as in the fatty stage of chronic Bright’s disease, in which 
fat casts are sometimes present, and, according to Ebstein, in pyonephrosis; 
ind, thirdly, in the affection known as chyluria. The urine is usually turbid, 
but there may be fat drops as well, and fatty crystals have been found. 

Libmuuubia is a term applied by von Jaksch to the condition in which 
there are volatile fatty acids in the urine, such as acetic, butyric, formic, and 
propionic acid. 

Acetonubia. — Yon Jaksch distinguishes the following fai-rp^ p| jathnlny- 
ical_aceiowiria:iThe febrile, the diabetic,'the acctonuria with certain forms 
of cancer, the forni,associated with inanition,, acctonuria in psychoses, anil 
the acetonuria which results from auto-intoxication. It is doubtful, howeu’r, 
whether the symptoms in these are really due to the acetone. It may be the 
substances from which this is formed, particularly the diacctic acid or the 
8-oxy-butyric acid. The odor of the acetone may be marked in the breath 
and evident in the urine. The tests have been given in the section on diabetes. 

Diacktio acid is probably never present in the urine in health. With 
a solution of ferric chloride it gives a Burgundy-red color. A similar reac¬ 
tion is given by acetic, formic, and oxy-butyric acids; it may be present in 
the urine of patients who are taking antipyrin, thallin, and the salicylates. 
Hammarsten states that if the reaction be due to the presence of diacetic acid, 
it will not be obtained in carrying out the test with a second specimen of urine 
which has been boiled and allowed to cool. The ethereal extract of the acidu¬ 
lated urine gives the reaction if diacetic acid be present, whereas the other 
substances which may be mistaken for diacetic acid are insoluble in ether. 

ft-oxY-BUTYRio acid is believed by Stodelmann, Kiilz, and Minkowski to 
be tHe cause of diabetic- coma. It is a product of the decomposition of the 
tissue albumins, and from it diacetic acid is readily formed by oxidation. Its 
tests have already been given. 

Qtaiaria and-glycosuria have already been considered under/jaundice and 

[digbstaa. 

Hjbma topobphybin occasionally occurs in the urine. It was first recog¬ 
nized by Hoppe-Seyler. Nencki and Sieler determined its exact formula, - 
the former demonstrated that the only chemical difference between htem " 1,1 
and htematoporphyrin is that the latter is simply hsematin free from iron, h 
has been found in the urine^in pulmonary tuberculosis, pleurisy with'effu- ,,u > 
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acute rheumatism, load poisoning and intestinal luemorrliages. This pjg- 
uieut has been found very frequently after tlie administration of sulphonal 
and sometimes imparts a very dark color to the urine. 


V. UBJEMIA. 

Definition. A toxaemia developing in (he course of nephritis or in con¬ 
ditions associated with amiria. The nature of the poison or poisons is as yet 
mtknown, whether they are the retained normal products or the products'of 
an abnormal metabolism. 

Theories of Uraemia.—Fl’he view most widely held is that uncmia is due to 

the accumulation in the blood of excrement it ions material—body poisons_ 

fliich should be thrown otr by the kidneys. “ If, however, from any cause. 

S organs make default, or if there be any prolonged obstruction to the 
Wt of urine, accumulation of some or of all the poisons takes place, and 
^ the characteristic symptoms are manifested, but the accumulation may be verv 
slo^ and the earlier symptoms, corresponding to the comparatively small 
dose of poison, may be very slight; yet they are in kind, though not. in degree, 
as indicative of uncmia as are the more alarming, which appear toward the 
end, and to which alone (he name uncmia is often given ”, (Carter). Herter 
and others have shown that the toxicity of the blood-serum in iinemie states is 
increased. The part played by urea itself, by the salts, and by the nitrogenous 
extractives has not been determined. 

• Another view is that uncmia depends on the products of an abnormal 
metabolism. Brown-Sequard suggested that the kidney lias an internal secre¬ 
tion, and it is urged that the symptoms of uncmia are due to its disturbance. 
Bradford’s experiments show that the kidneys do influence profoundly the 
metabolism of the tissues of the body, particularly of the muscles. If more than 
two-thirds of the total kidney weight he removed, there is an extraordinary 
increase in the production of urea and of the nitrogenous bodies of the ereatin 
class. He favors this view, hut acknowledges that we are si ill ignorant of the 
nature of the poison. From a careful study of (lie question, Hughes and 
Carter concluded that the poison was an albuminous product quite different 
from anything in normal urine. In Bradford's (ioulslonian Jxietures (18!)H) 
"ill be found a full discussion of the question. 

Traubc believed that the symptoms of uncmia, particularly the coma and 
convulsions, were due to localized oedema of the brain. 

Symptoms. —Clinically, we may recognize latent, acuta, and chronic forms 
"f uncmia. The latent form has been considered under the section on anuria. 
■U;ute^|jnemia may arise in any form of nephritis. Jt is more common in 
the pos^febrile varieties. Bradford thinks that it is specially associated with 
11 form of contracted white kidney in young subjects. Chronic forms of 
'uwmia are more frequent in the arterio-sclerotie and granular kidney. For 
convenience the symptoms of uncmia may bo described under cerebral, dysp- 
nmic, and gastro-intestinal manifestations. 

Among the Cerebral symptoms of uraemia may be described: 

(a) Mania .—This may come on abruptly in an individual who has shown 
no previous indications of mental trouble, and who may not be known to 
have Bright’s disease. In a remarkable case of this kind which came under 
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my observation the patient became suddenly maniacal and died in six days. 
Mgre commonly the delirium is less violent, but the phtient is noisy, talka¬ 
tive, restless, and sleepless. 

(&) Delusional Insanity (Folie Brightique). —Cases are by no means un¬ 
common, and excellent clinical reports have been issued on the subject, from 
several of the asylums, particularly by Bremer, Christian, and Aliee Bennett. 
Delusions of persecution are common. One of iny cases committed suicide by 
jumping out of a window. The condition is of interest medico-legally because 
of its bearing on testamentary capacity. Profound melancholia may also 
supervene. 

(c) Convulsions. —These may come oh unexpectedly or be preceded by 
pain in the head and restlessness. The attacks may be general and identical 

♦with those of ordinary epilepsy, though the initial cry may not be present. 
The.fits may recur rapidly, and in. the interval the patient is usually uncon¬ 
scious. Sometimes the temperature is elevated, but more frequently it is de¬ 
pressed, and may sink rapidly after the attack. Local or Jacksonian epilepsy 
may occur in most characteristic form in uraemia. A remarkable sequence of 
the convulsions is blindness —urwmic amaurosis —which may persist for sev¬ 
eral days. This, however, may occur apart from the convulsions. It usually 
passes off in a day or two. There are, as a rule, no ophthal moscopie*changw. 
Sometimes uraemic deafness supervenes, and is probably also a cerebral mani¬ 
festation. It may also occur in connection with persistent headache, nausea, 
and other ga stric sym ptoms. 

(d) Coma. —Unconsciousness invariably accompanies the general convul¬ 
sions, but a coma may develop gradually without any convulsive seizures. Fre- 
quently it is preceded by headache, and the patient gradually becomes dull 
and apathetic. In these cases there may have been no previous indications of 
renal disease, and unless the urine is examined the nature of the case may l« 
overlooked. Twitchinga of the muscles occur, particularly in the-faefijmd 
hands, but there are many cases of coma in which the muscles arc not involved. 
In some of these cases a condition of torpor persists for weeks or even months. 
The-ioague is usually fjuied and the breath very foul and heavy. 

( c ) Local-Palsies. —In the course of chronic Bright’s disease hemiplegia 
or monoplegia may come on spontaneously or follow a convulsion, and p<>-t 
mortem no gross lesions of the brain be found, but only a localized or diffused 
cedema. These cases, which are not very uncommon, may simulate almost every 
form of organic paralysis of cerebral origin. 

(J} Of other cerebral symptoms, headache is important. It is most 
of teg. .occipital-and extends to the neck. It may be an early feature and asso¬ 
ciated with giddiness. Other nervous symptoms of uraemia are intanaa-itailing 
of the skin, numbness and tingling in the fingers, and cramps in the muscles 
of the calves, particularly at night. An erythema may be present. 

Uremic dyspnoea is classified by Palmer Howard as follows: (1) Con- 
tmunus-dyspacea; (2) paroxysmal dyspnoea; (3) hoth typey alternating- anil 
(4) Gbeyae-Stokea breathing. The attacks of dyspnoea are most commonly 
nocturnal; the patient may sit up, gasp for breath, and evince as much di¬ 
tress as in true asthma. Occasionally the breathing is noisy and stridulou-- 
The Cheyne-Stokes type may persist for weeks, and is not necessarily associated 
with coma. I have Been it in a man who travelled over a hundred miles is 
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consult a physician. In another instance a patient, up and about, could when 
at meals feed himself only in the apnoea period. Though usually of serifctu 
omen and occurring with coma and other symptoms, recovery may follow 
even after persistence for weeks or even months. 

•The testinal manifestations of uremia often set in with abrupt¬ 

ness. Uncontrollable vomiting may come on and its cause be quite unrecog¬ 
nizable. A young married woman was admitted to my wards in the Montreal 
General Hospital with persistent vomiting of four or five days' dtirution. 
T&ftJltyiC. was slightly albuminous, but she had none of the usual signs of 
Uremia, and the case was not regarded as one of Bright’s disease. The vom- 
i ting persiste d and caused death. The post mortem showed extensive sclero¬ 
sis of feoth kidneys. The attacks may be preceded by nausea and may be asso-. ( 
dated with diarrhoea. In some instances the diarrhma may come on without 
the vomiting; sometimes it is profuse and associated with an intense catarrhal 
or even diphtheritic inflammation of the colon. 

A special ubcumic stomatitis has been described (Baric) in which the 
mucosa of the lips, gums, and tongue is swollen and erythematous. The suliva 
may be increased, and there is difficulty in swallowing and in mastication. 
Tiro tongue is usually very foul and the breath heavy and fetid. A cutaneous 
erythema may occur and a remarkable urea “ frost " on the skin. 

Fever is not uncommon in uremic states, and may occur with the acute 
nephritis, with the complications, and as a manifestation of the uremia itself 
(Stengel). 

Very many patients with chronic uremia succumb to what 1 have called 
terminal infections—acute peritonitis, pericarditis, pleurisy, meningitis, or 
endocarditis. 

Diagnosis.—Herter calls attention to the value of the clinical determina¬ 
tion of the urea in the blood (for which purpose only a few cubic centimetres 
are required) as an index of the degree of renal inadequacy, (tryoscopy, the 
electrical conductivity of blood and urine, also the methylene blue, potassium 
iodide, salicylic-acid tests have been employed in the hope of testing the func¬ 
tional ability of the kidneys. The result has been that while in some cases 
of uremia one finds the expected accumulation of urea and ions in the 
Wood, in others the kidneys are, judged by these tests, normal. In some 
cases of nephritis without any signs of uremia the kidneys are apparently 
ns insufficient as the worst uremia cases. In but 2 of 9f> casus could the urea 
determination have been of any value in predicting uremia, and equal drops 
in the urea occurred without this symptom (Emerson). 

It is still common to depend on the urea estimation as of service in fore¬ 
telling an uremia, but in the 96 cases of nephritis with uremia in iny wards 
in but 2 cases was it of any real value. 

Uremia may be confounded with: 

(a) Cerebra l lesions, such as haemo rrhag e, meningitis, or exes.tumor. In 
apoplexy," which is so commonly associated with kidney disease and stiff arte- 
ftesf’niff sudden.Jo 68 of consciousness, particularly if with convulsions, may 
^mutate"a uremic attack; but the.mode of onset, the existence of complete 
beiniplegia, with cni?j 1, g < it 0 deviation of the eyes, suggest hicrnorrhage. As 
already noted, there are cases of uremic hemiplegia or monoplegia which can 
not be separated from those of organic lesion and which post mortem show 
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no trace of coarse disease of the brain. I know of an instance in which a coin 
saltation was held upon the propriety of operation in a case of hemiplegia 
believed to be due to subdural haemorrhage which post mortem was shown to 
be uraemic. Indeed, in some of these cases it is quite impossible to distinguish 
between the two conditions. So, too, cases of meningitis, in a condition of. 
deep coma, with perhaps slight fever, furred tongue, but without localizing^ 
symptoms, may readily be confounded with uraemia. 

(b) With pertain infootipn^jareggAg Uraemia may persist for weeks or 
months and the patient lies in a condition of torpor or even unconsciousness, 
with a heavily coated, perhaps dry, tongue, muscular twitchings, a rapid, feeble 
pulse, with slight fever. This state not unnaturally suggests the existence of 
one of the infectious diseases. Cases of the kind are not uncommon, and I 
have known them to be mistaken for typhoid fever and for mili ary tnheronl osi- 

(c) Uraemic coma may be confounded with poisoning by alcohol or opium. 

opium poisoning the pupils Are contracted; in alcoholism they arqjnore 

commonly dilated. In urtemia they are not constant; they may be either 
widely dilated or of medium size. The examination of the eye-ground Should 
be made to determine the presence or absence of albuminuric retinitis. The 
urine should be drawn off and examined. The odor of the breath sometimes 
gives an important hint. 

The condition of the heart and arteries should also be taken into account. 
Sudden uraemic coma is more common in the chronic interstitial nephritis. 
The character of the delirium in alcoholism is sometimes important, and the 
coma is not so deep as in uraemia or opium poisoning. It may for a time Ik; 
impossible to determine whether the condition is due to uraemia, profound, 
alcoholism, or haemorrhage into the pons Varolii. 

And Jastly, in connection with sudden coma, it is to be remembered that 
insensibility may occur after prolonged muscular exertion, as after running 
a ten-mile race. In some instances unconsciousness has come on rapidly with 
stertorous breathing and dilated pupils. Cases have occurred under conditions 
in which sun-stroke could be excluded; and Poore, who reports a case in the 
Lancet (1894), considers that the condition is due to the too rapid accumu¬ 
lation of waste products in the blood, and to hyperpyrexia from suspension of 
sweating. 

The treatment will be considered under Chronic Bright’s Disease. 

VI. ACUTE BRIGHT'S DISEASE. 

Definition. —Acute diffuse nephritis, due to the action of cold or of toxic 
agents upon the kidneys. 

In all instances changes exist in the epithelial, vascular, and intertubular 
tissues, which vary in intensity in different forms; hence writers have de¬ 
scribed a tubular, a glomerular, and an acute interstitial nephritis. Delaliold 
recognizes acute ex udative and acute productive forms, the latter characterised 
by proliferation of the connective-tissue stroma and of the cells of the Mal¬ 
pighian tufts. 

Etiology. —The following are the principal causes of acute nephritis: 

(1) Cold. Exposure to cold and wet is one of the most common cam** 
It is particularly prone to follow exposure after a drinking-bout 
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(2) Tlic_pflitfOJUj of the specific fevers, particularly scarlet fever, less com¬ 
monly typhoid fover, measles, diphtheria, small-pox, chicken-pox. malaria, 
cholera, yellow fever, meningitis, and, very rarely, dysentery. Acute nephritis 
may be associated with syphilis and with acute tuberculosis, particularly the 
former, to which Bradford has recently called attention as an important cause. 
He suggests that many of the idiopathic cases and those ascribed to cold may 
be at syphilitic origin. It may also occur in scplicirmia and in acute ton¬ 
sillitis. In exudative erythema and the allied purpuric affections acute 
nephritis is not uncommon. Among 1,833 cases of malaria at the .Johns 
Hopkins Hospital there were 26 of nephritis (Thayer). 

(3) TJaxic agents, such as turpentine, cantharides, potassium chlorate, 
and earholic acid may cause an acute congestion which sometimes terminates 
in nephritis. Alcohol probably never excites an acute nephritis. 

(4) Pregnancy, in which the condition is thought by some to result from 
comprasaion-of the renal veins, although this is not yet finally settled. The 
condition may in reality be due to toxic products as yet undetermined. 

(fi) Acute nephritis occurs occasionally in connection with extensive lesions 
of the skin, as in bums or in chronic skin-diseases, and also after trauma. It 
may’follow operations on the kidney. 

Morbid Anatomy.—The kidneys may present to the naked eye in mild 
cases no evident alterations. When seen early in more severe forms the organs 
are congested, swollen, dark, and on section may drip blood. Bright’s original 
description is as follows: 

“ The kidneys . . . stripped easily out of their investing membrano, 
were large and less firm than they often are, of the darkest chocolate color, 
interspersed with a few white points, and a great number nearly black; and 
this, with a little tinge of rod in parts, gave the appearance of a polished fine¬ 
grained porphyry or greenstone. . . . On (section) these colors were found 
to pervade the whole cortical part; but the natural striated appearance was 
not lost, and the external part of each mass of tubuli was particularly dark 
... a very considerable quantity of blood oozed from the kidney, showing 
a most unusual accumulation in the organ.” 

In other instances the surface is pale and mottled, the capsule strips off 
readily, and the cortex is swollen, turbid, and of a grayish-red color, whilo 
the pyramids have an intense beefy-red tint. The glomeruli in some instances 
stand out plainly, being deeply swollen and congested; in other instances they 
arc pale. 

Histology.—The histology may be thus summarized: (a) Glomerular 
changes. In a majority of the cases of nephritis due to toxic agents, which 
reach the kidney through the blood-vessels, the tufts suffer first, and there is 
either an a cute in tracapillarv glomerulitis, in which the capillaries become 
(filed with pells and thrombi, or involvement of the epithelium of the tuft and 
of Bowman’s capsule, the cavity of which contains leucocytes and red blood- 
°°i puscles. Hyaline degeneration of the - contents and of the wall# of the 
oapillaries of the tuft is an extremely common event. Thesa processes are 
Perhaps best marked in scarlatinal nephritis. There may be proliferation 
»bont Bowman’s capsule. These changes interfere with the circulation in the 
tufts and seriously influence the nutrition of the tubular structures beyond 
them. 
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( b) The alterations in the tubular epithelium consist, in.rlnnilj’ NwaUuig. 

fatty_cliange, and hyalins d ii j. ."T 4 '"" In the convoluted tubules, ■ tin- 

accumulation of altered cells with leucocytes and blood-corpuscles causes tin- 
enlargement and swelling of the organ. The epithelial cells lose their 
striation, the nuclei are obscured, and hyaline droplets often accumulate in 
them. 

(c) Interstitial changes. In the milder forms a. nimpln inflammat ory 
exudate—scrum mixed with leucocytes and red blood-corpuscles—exists be¬ 
tween the tubules. In severer cases areas of small-celled infiltration occur 
about the capsules and between the convoluted tubes. These changes may 
bo wide-spread and uniform throughout the organs or more intense in certain 
regions. 

Councilman has described an acute interstitial nephritis occurring chiefly 
in children after fevers, characterised by the presence of cells similar to tho*p 
described by Unna as plasma cells. lie thinks that these cells are formed in 
other organs, chiefly the spleen and bone marrow, and are carried to the 
kidneys in the blood-current. 

Symptoms.—‘-The upset is usually sudden, and whs& the nephritis follows 
cjjg, dropsy may be noticed within twenty-four hours.' After fevers the onset 
is lesambiupt, but the patient gradually becomes pftle and a puffmcas.al the 
face or swelling of the ankles is first noticed. In child ren there may at the 
outset be-,convulsions. < Chilliness or rigors initiate the attack in a-limited 
number of cases. £pain in the back^-nauaea, and vomiting may bo present. 
Tlje fever is variable. Many cases in adults have no rise in temperature. In 
young children with nephritis from cold or scarlet fever the temperature may. 
for a few days, range from 101° to 103°. 

i .The most characteristic symptoms are the urinary^changes. There may 
at £rst be suppression •} more commonly the urine is scanty, hi ghly color ed, 
and contains blood, albumin, and tube-casts. The quantity is reduced and 
only 4 or 5 ounces may be passed in the twenty-four hours; the specific gia'- 
ity is high—1,025, or even more; the'color varies from a smoky to a deep 
porter color, but is seldom bright red. -On. standing there is a heavy deposit: 
microscopically there are blood--corpuscles, epithelium from the urinary. I'"- 
sages, and hyaline, blood, and epithelial tube-casts. The alb um i n is abundant, 
forming a curdy, thick precipitate. The largest amounts of albumin are seen 
in.the early acute nephritis of syphilis. In Hoffmann’s case this reached 
per cent. The totaL excretion of urea Ja. reduced, though the percentage i» 

high. . 

* Atuemia is an early and marked symptom. In cases of extensive, drop'.'- 
effusion may take place into the pleurae and pciitojjjBum. There are e.i-ej 
of scarlatinal nephritis in which the dropsy of.the extremities is trivial ."w 
effusion into the pleurae extensive. The lungs may become {edematous. •“ 
rafe"ca8es there is oe dema of the glottis! -.Epistaxis may occur oif^utano ms 
ecchymoses may develop in the course of the disease. 

’' The pulse may be hard, the tension increased, and the second sound m 
the aortic area accentuated. Occasionally dilatation of the heart comes on 
rapidly and may cause sudden death (Goodhart)XThe skiu.is.dry and it » ,a T 
be difficult to induce sweating. 

t 1 Uremic symptoms occur in a limited number of eases, either at the otK 
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with_6Bjipression, more commonly later in (lie disease./ Ocular changes are 
wt_ 80 _common in acute as in chronic Bright’s disease,-.but haanorrhagic 
retinitis may occur and occasionally papillitis. 

The course of acute Bright’s disease varies considerably. The description 
just given is of the form which most commonly follows cold or scarlet fever. 
In many of the febrile cases dropsy is not a prominent syjnptom, and the 
diagnosis rests rather with the examination of the urine. Moreover, the con¬ 
dition may be transient and less serious. In other cases, as in the acute 
nephritis of typhoid fever, there may be luematuria and pronounced signs of 
interference with the renal function. The most intense acute nephritis may 
exist without anasarca. 

In scarlatinal nephritis, in which the glomeruli are most seriously affected, 
suppression of the urine may be an early symptom, the <lro|isy is apt to lie 
extreme, and unemic manifestations are common. Acute Bright's disease in 
children, however, may set in very insidiously and lie associated with transient 
or slight oedema, and the symptoms may point rather to affection of the 
digestive system or to brain-disease. 

Diagnosis.—It is very im]iortant to liear in mind that the most serious 
involvement, of the kidneys may lie manifested only by slight ualema uf.tlie 
fggt or puffiness of the eyelids, without impairment of the general health. On 
the other hand from the urine alone a diagnosis can not lie made with cer¬ 
tainty since simple cloudy, swelling, and circulatory changes may cause a simi¬ 
lar condition of urine. The first indication of trouble may be a anemic con¬ 
vulsion. This is particularly the case in the acute nephritis of pregnancy, and 
it is a good rule for the practitioner, when engaged to at lend a case, invariably 
to ask that during the seventh and eighth months the urine should occasional!/’ 
be sent for examination. 

In nephritis from cold and in scarlet fever the symptoms arc usually 
marked and the diagnosis is rarely in doubt. Ah already mentioned, every 
case in which albumin is present must not be called acute Bright’s disease, 
not even if-tube-casta be present. Thus the common febrile albuminuria, 
although it represents the first link in the chain of events leading to acute 
Bright’s disease, should not be placed in the same category. 

There are occasional cases of acute Bright’s disease with anasarca, in 
which albumin is either absent or present only as a trace. This is a rare 
condition. Tube-casts arc usually found, and the absence of albumin is rarely 
permanent. The urine may be reduced in amount. 

The character of the casts is of use in the diagnosis of the form of 
Bright 1 *disease, but scarcely of such extreme value as has lieen slnted. Thus, 
the hyaline and granular-casts are common to all varieties. I The blood and 
.^epithelial casts, particularly those made up of leucocytes, are most common 
in the acute cases. 

Prognosis. —The outlook varies somewhat with the cause of the disease. 

' Recoveries in the form following exposure to cold are much more frequent 
than after scarlatinal nephritis. In younger children the mortality is high, 
amounting to at least one-third of the cases. Serious .synmtfljns are low 
arterial tension, the occurrence of uraemia, and effusion into the serous sacs. 
The persistence of the dropsy after the first month, intense pallor, and a large 
amount of albumin indicate the possibility of the disease tiecoming chronic. 

45 
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For some months after the disappearance of the dropsy there may be traces 
of albumin and a few tube-casts. • 

In a case of scarlatinal nephritis, if the progress is favorable, the dropsy 
diminishes in a week or ten days, the urine increases, the albumin lessens, 
and by the end of a month the dropsy has disappeared and-the urine is nearly 
free. IiLvery young children the course may be rapid, and I have known the 
urine to be free from albumin in the fourth week. Other cases are more 
insidious, and though the dropsy may disappear, the albumin persists in the 
urine, the antenna is marked, and the condition becomes chronic, or, after 
several recurrences of the dropsy, improves and complete recovery takes place. 

Treatment. —The patient should bain bed and there remain until all 
traces of the disease have disappeared. As sweating plays such an important 
part in the treatment, it is well, if possible, to accustom the patient to 
blankets. He should also be clad in thin Canton flannel. 

The diet should consist of milk or butter-milk, gruels made of arrow-root 
or oatmeal, barlfiyjwater, and, if necessary, beeliea and chicken broth. It is 
better, if possible, to confine the patient to a strictly milk diet. As. conva¬ 
lescence is established, bread and butter, lettuce, watercress, grapes, oranges, 
and other fruits may be given. Meats should be used very sparingly. As 
there is marked retention of the chlorides, which seem to bear a relation to the 
dropsy, salt should be withheld. 

The patient should drink freely of alkaline mineral waters, ordinary water, 
or lemonade. The fluids keep the kidneys flushed and wash out the debrit 
from the tubes. A useful drink is a drachm of cream of tartar in a pint of 
boiling water, to which may be added the juice of half a lemon and a little 
iugar. Taken when cold, this is a pleasant and satisfactory diluent drink. 

No remedies, so far as known, control directly the changes which are going 
on in the kidneys. The indications are: (1) To give the excretory function of 
the kidney rest by utilizing tie skin and the bowels, in the hope that tin* 
natural processes may be sufficient to effect a cure; (2) to meet the symptoms 
as they arise. 

In a case of scarlet fever it may occasionally be possible to avert an attack, 
the premonitory symptoms of which are marked increase in the arterial tension 
and the presence of blood coloring matter in the urine (Mahomed). An 
active saline cathartic may'completely relieve this condition. 

At JJje onset, when there is pain in the bach or hsematuria, the Tuque! in 
cautery or the dry or wet cups give relief. The last should not be used in 
children. - Warm poultices are often grateful. In cases which set in ; *with 
suppression of urine, these measures should be adopted, and in addition the 
hot-bath with subsequent pack, copious diluents, and a free-purge. The dropsy 
is best treated by hydrotherapy—eitlmr the hot bath, the wet pack, or the 
hahair bath. In children the wet pack is usually satisfactory. It is applied 
by wringing a blanket out of hot water, wrapping the child in it, covering thw 
with a dry blanket, and, then with a rubber cloth. In this the child may 
remain for an hour. It may be repeated daily. In the case of adults, the 
hot-air bath or the vapor bath may be conveniently given by allowing the 
vapor or air to pass from a funnel beneath the bed-clothes, which are raised 
on a low cradle. More efficient, as a rule, is a hot bath'of from fifteen or 
twenty minutes, after which the patient is wrapped in blankets. The sweating 
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produced by these measures is usually profuse, rarely exhausting, and in a 
majority of cases the dropsy can in this way be relieved. There are somo 
cases, however, in which the skin does not respond to the baths, and if the 
symptoms are serious, particularly if unemia supervenes, jaboraudi or its 
active principle, pilocarpine, may be list’d. The latter may be given hypoder¬ 
mically, in doses of from a sixth to an eighth of a gram in adults, and from a 
twentieth to a twelfth of a grain in children of from two to ten years. 

The bowels should be kept ojien by a morning saline purge; in children the 
fluid magnesia is readily taken; in adults the sulphate of magne-ia may lie 
given by Hay’s method, in concentrated form, in the morning, before anything 
is taken into the stomach. In Bright's disease it not infrequently causes 
vomiting. The compound powder of jalap, in half-drachm doses, or. if neces¬ 
sary, claterium may be used. If the dropsy is not extreme, the urine not very 
concentrated, and uraunie symptoms are not present, the Isiwels should lie kept, 
loose without active purgation. 1 f these measures fail to reduce the dropsy and 
it has become extreme, tbe skin may be punctured with a lancet or drained 
by a small silver canula (Southey’s tube), which is inserted heneatli it. A 
fine aspirator needle may he used, and (lie fluid allowed to drain through a 
piece of long, narrow rubber tubing into a vessel beneath the bed. UL.tliu. 
d yspno ea is marked, owing to pressure of fluid in the phmraf.yi-piralioii should 
lie performed. In rare instances the ascites is extreme and may reqmrif para¬ 
centesis, or a Southey's tube may he inserted and the thud gradually withdrawn. 

( If uraemic convulsions occur, the intensity of the paroxysms may ho limited 
by the use of chloroform; to an adult a pilocarpine injection should he at 
once given, and from a robust, strong man 20 ounces of blood may Ik* with¬ 
drawn. "In children the loins may be di v cupped, the wet pack u-ed, and £ 
brisk purgative given. Bromide of potassium and chloral sometimes prove 
useful. 

may he relieved by ice and by restricting the amount of fowl. 
Drop doges of creasote, iodine, and carbolic acid may he given, llie dilute 
hydrocyanic acid with bismuth is often effectual. 

_ The question of the use of diuretics in acute Bright’s disease-is not yet 
settled Thg^hest (diuretic, after all, is water, which may he taken freely 
with the citrate of potash or the benzoate of soda, salts which are held to favor 
tbe conversion of the urates into less irritating and more easily excreted com¬ 
pounds. thiyif»1 is and strophanti)us are useful diuretics, and may be employed* 
witkrut risk when the arterial tension is low and the cardiac impulse is not 
forerole. I have never seen any injurious effeets from their employment after 
the early symptoms had lessened in intensity. 

< 'I, For. the .persistent albuminuria, T agree with ltoborts and Ho-onstem thut 
we hive na-wmedy of the slightest va%. Nothing indicates more clearly our 
helplessness in controlling kidney metabolism than inability to meet this com- 
mep symptom. Astringents, alkalies, nitroglycerin, and mercury have been 
recommended. * -in 

For the antenna always associated with acute Bright’s disease iron should 
bejanployed. It should not be given until the acute symptoms have subsided. 
In the adult it may be used in the form of the perchloride in increasing doses, 
as convalescence proceeds. In children, the syrup of the iodide of iron or the 
syrupy of the phosphate of iron are better preparations. Tyson'has recently 
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urged caution in the too free use of iron in kidney disease. The dilatation of 
the heart is beet treated with digitalis, strophanthus, and strychnia. 

In the convalescence from acute Bright’s disease, care should be taken to 
guard the patient against cold. ’The diet should still consist chiefly of milk 
and^return t o mixe d food should be gradual.; A change of air is often bene¬ 
ficial, particularly^"residence in a warm, equable climate. 

VH CHRONIC BRIGHT’S DISEASE. 

Here, too, in all forms we deal with a diffuse process, involving epithelial, 
interstitial, and glomerular tissues. Clinically two groups are recognized— 
(a) the chronic parenchymatous nephritis, which follows the acute attack or 
comes on insidiously, is characterized byimarked drops y, and post-mortem by 
the large white kidney. In the later stages of this process the kidney may bo 
smaller—a condition known as the small-while kidney; ( b ) chronic, inter¬ 
stitial nephritis, in whiclv dropsy is not commons and thouardio-yascular 
changes arc pronounced. Delafteld recognizes a chronic diffuse nephritis with 
exudation and a chronic productive diffuse nephritis without exudation, the 
latter corresponding to the contracted kidney of authors. 

The amyloid kidney is usuallypoken of as a variety of Bright’s disuse, 
but in reality it is a degcneration^iich may accompany any form of nephritis. 

1. Chronic Parenchymatous Nephritis 

^Chronic Desquamative and Chronic Tubal Nephritis; Chronic Diffuse 
Nephritis with Exudation). 

t Etiology.—In many cases the disease) follows the acute nephritis-of cold, 
scarlet fever, or pregnancy. More frequently than is usually stated the disease 
has an insidious onset and-occurs independently of any acute attack. The 
fgrers may play an important role in certain of these cases. Rosenstein, Bar- 
iRs, and. in this country, I. E. Atkinson and Thayer have laid special stress 
upon amalaria. as a cause. The use of, alcohol is believed to lead to this form of 
nephritis..4 In chronic mppuration, syphilis and tuberculosis the diffuse paren¬ 
chymatous nephritis is not uncommon, and is usually associated with amylojd 
disease. f-Males are rather mare subject to the.affection than females. It i- 
met with most commonly in young adults, and is by no means infrequent in 
children as a sequence of scarlatinal nephritis. 

Morbid Anatomy.—Several varieties of this form have been recognized. 
The large white kidney of Wilks, in which the organ is enlarged, the capsule 
is thin, and the surface white with the stellate veins injected is not very com¬ 
mon in America. £-~fki seat ion the cortex is-swollen and yellowish-white inoolor, 
and often presents opaque areas. ^The pyramids may be deeply congested. On 
.-microseopieal examination it is seen that the epithelium i& granular and fgjtv. 
and the tubules of the cortex are distended, and contain tube-casts. Hyaline 
changes are also present in the epithelial cells. The glomeruli are large, the 
capsules thickened, the capillaries show hyaline changes, and the epithelium 
of the tuft and of the capsule is extensively altered. The interstitial tissue i- 
everywhere increased, though not to an extreme degree. I have had in my 
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wards but 30 such cases with autopsy. Tito average weight of both kidneys was 
420 grammes, the heaviest 580 grammes. 

The second variety of this form results from the gradual increase in the 
connective tissue and the subsequent shrinkage, forming what is called the 
!_smalLwhite kidney or tjie pale granular kidney. It is doubtful whether this 
" is always preceded by the large white kidnev. Some observers Jiold that it may 
be a primary independent form. The capsule is thickened and tin* surface is 
mngfi and granular. On section tho resistance is greatly increased, the cortex 
is reduced and presents numerous opaque white or whitish-yellow foci, con¬ 
sisting of accumulations of fatty epithelium in the convoluted tubules. 'Phis 
combination of contracted kidney with the areas of marked fatly degeneration 
has given the name of small granular fatty kidney to this form. The inter¬ 
stitial changes are marked, many of the glomeruli are destroyed, the degenera¬ 
tion of epithelium in the convoluted tubules is wide-spread, and the arteries 
are greatly thickened. 

Belonging to this chronic tubal nephritis is a variety known as the chronic 
hemorrhagic ncphrilii, in which the organs arc enlarged, yellowish-white in 
color, and in the cortex are many brownish-red areas, due to luomorrliage into 
and about the tubes. In other respects the changes are identical with those in 
thp^arge white kidney. 

Of. changes in the other organs the lAt marked are thickening of tho 
blood-vessels and hypertrophy of the left hart. 

Symptoms.— (Following an acute nephritis, the disease may present, in a 
modified way, the symptoms of that affection. In many eases it sets in 
insidiously, and after ari attack of dyspepsia or a jiermd of failing health and 
loss of strength the patient becomes pale, and pullinuss of (lie eyelids or swblleff 
feet are-noticed in tlie morning. 

The' symptoms arc as follows: The urine is, as a rule, diminished in quan¬ 
tity, averaging 500 cc., often scanty. It has a dirty-yellow, sometimes smoky* 
color, and is turbid from the presence of urates. On standing, a heavy sedi¬ 
ment falls, in which are found numerous tube-casts of various forms and sines, 
hyaline, both large and small, epithelial, granular, and fatly easts. Leuco¬ 
cytes are abundant; red blood-corpuscles are frequently met with, and epi¬ 
thelium from the kidneys and pelves. The albumin is abundant and may be 
from 4 to 6 per cent. It is more abundant in the urine passed during the day. 
Tho specific gravity may bo high in tho early stages—from 1.020 to 1.025, even 
1.04(1—though in the later stages it is lower. 'The urea is always reduced in 
quantity. As the case improves from 5 to 0 litres a day may be voided. 

; Dropsy is a marked and obstinate symptom of this form of Height’s dis¬ 
ease. AThc face is pale and putfy, and in the morning the eyelids are (ede¬ 
matous.- The anasarca is general, and there fnay be involvement of tho serous 
sacs. In these chronic cases associated with large white kidney there is often a 
distinctive appearance in the face; the complexion is pasty, the pallor marked, 
and the eyelids arc oedematous. The dropsy is peculiarly obstinate. Uraunic 
symptoms arc common, though convulsions arc perhaps less frequent than in 
the interstitial nephritis. 

The.teasion of the pulse is usually increased.; the vessels ultimately become 
stiff and the heart hypertrophied, though there ftre instances of this form of 
nephritis in which the heart is not enlajfgcd. The aortic second sonnd is 
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ign ill mi Ini 7 Bfltumbdrangea, though lea&irequent than in the ehronie inter¬ 
stitial nephritis, occur in a considerable number of cases. 

Gastro-intestinal symptoms are common. Vomiting is frequently a dis¬ 
tressing and sqrious symptom, and diarrhoea jnay bo profuse. Ulceration of 
the colon may occur and prove fatal. 

It is sometimes impossible to determine, even by the most careful exami¬ 
nation of the urine or by analysis of the symptoms, whether the condition of 
the kidney is that of the large white or of the small white form. In casesi 
however, which have lasted for several years, with the progressive increase in 
the renal connective tissue and the cardio-vascular changes, the clinical picture 
may approach, in certain respects, that of the contracted kidney. The urine 
is .increased, with low specific gravity. It is often turbid, may contain trace* 
of blood, the tube-casts are numerous and of every variety of form and size, 
and the albumin is abundant. Dropsy is usually present, though not so 
extensive as in the early stages. 

Prognosis.—The prognosis is extremely grave. In a case which has per¬ 
sisted for more than a year recovery rarely takes place. Death is caused either 
by greatjeffusion with oedema of the lungs,iby unemia, or by'secondary inflam¬ 
mation of the serous membranes. Occasionally in children, even when the 
lisease has persisted for two years, the symptoms disappear and recovery takes 
dace. 

Treatment.—Essentially the same treatment should be carried out as in 
acute Bright’s disease. Milk or butter-milk should constitute for a time the 
chief article of food. Later more food may be allowed, oysters, fresh vege¬ 
tables, and fruit. The dropsy should be treated by the hot baths, and a salt- 
free diet. Iron preparations should be given when there is marked antemia. 
It is to be remembered that the pallor of the face may not be a good index of 
the blood condition. The acetate of potash, digitalis, and diuretin are useful 
in increasing the flow of urine. Basham’s mixture given in plenty of water 
will be found beneficial. 

2. Chronic Interstitial Nephritis 

(Contracted Kidney; Granular Kidney; Cirrhosis of the Kidney; Gouty Kid¬ 
ney; Renal Sclerosis). 

Sclerosis of the kidney is met with (g) as a sequence of the large-white 
kidney, forming the so-called pale granular or secondary contracted kidnev: 
(5) as an indepen dent primary affection; (c) as a sequence of arterio-sclcrosi*. 

Etiology.-^The primary form is chronic from the outset, and is a_slou. 
cr e epin g degeneration of the kidney substance—in many respects only an 
anticipation of the gradual changes which take place in the organ in extreme 
old age. In many cases no satisfactory cause can be assigned. In others there 
We hereditary influences, as in the remarkable family studied by Dickinson, 
in which a pronounced tendency to chronic Bright’s disease occurred in four 
generations, i Families in which the arteries tend to degenerate early are mom 
prone to interstitial nephritis, fc Syphilis is held by some to be a cause, ami 
possibly in Some cases the mercurial treatment ^Sloohol probably plays an 
important part, particularly in conjunction with other factors. Among the 
better classes in America chronic BrigTit’s disease is very common, and is, 1 
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believe, caused more frequently by£ overeating than by excesses in alcohol. 
Some believe excessive use of meat is injurious, since it increases the mate¬ 
rials out of which uric acid is formal, liy many a functional disorder of the 
liver, leading to lithaimia, is regarded as the most efficient factor. It is quite 
possible that in persons who habitually eat and drink too much the work 
thrown upon this organ is excessive, and the elaboration of certain materials 
is so defective that in their excretion from the general circulation they irritate 
the kidneys. Actual, gout, which in England is a common ciiiim' of inter¬ 
stitial nephritis, is not an important factor here. Lead, as is well known, may 
produce renal sclerosis. For a full discussion on the etiology and varieties of 
renal cirrhosis the student is referred to the work of S. West. 

Artcrio-sclarutic Form .—Bv far the most common form in America is 
secondary to arterio-sclerosis. Tlw-kulneys are not. much, if at all, coni racial, 
very hard, red, and show patches of cortical atropln. Jl is seen in men uyer 
f orty who have worked hard, eaten freely, and taken alcohol to excess. They 
are conspicuous victims of the ‘‘ strenuous life.” the incessant tension of which 
is felt first in the arteries. After forty in men of this class nothing is more 
salutary than to experience the shock brought by the knowledge of the pres¬ 
ence of albumin and tube-casts in the urine. The associated cardio-vascular 
changes are of varying degrees of intensity, and upon them, not upon the renal 
condition, does the outlook depend. 

Morbid Anatomy.—-The contracted kidneys are small, and together may 
1 weigh no more than an ounce and a half. Of IT I cases of chronic interstitial 
nephritis (white kidney) from my wards, with autopsy, in 75) cases the com¬ 
bined weight of kidneys xvas oxer 300 grammes; in 57 cases, 300-300 
grammes; 30 cases, 150-200 grammes; and below 150 grammes, 8 cases. Of 
the arteno-selerotic form til per cent weighed over 300 grammes and but (> 
per cent below 200 grammes. Unilateral nephritis is excessively rare, not 
occurring once in the series, a striking contrast to Edebohl’s figures, 9 of 72 
cases in which the operation of stripping the capsule was performed. The 
c apsule is. thick and adherent; the surface of the organ irregular and cov¬ 
ered xvith small nodules, which have given to it the name of granular kidney. 
In stripping olf the capsule, portions of the kidney substance are removal. 
Small cysts are frequently seen on the surface. The color is usually reddish, 
often a very dark red. On section the substance is tough and resists cutting; 
the cortex is thin and may measure no more than a couple of millimetres. 
The pyramids are less wastal. The small arteries are greatly thickened and 
stand out prominently. The fat about the pelvis is greatly increased. Bright’s 
original description is as follows; 

The kidney is quite rough and scabrous to the touch externally, 
and is seen to rise in numerous projections not much exceeding a large pin’s 
head, yellow, red, and purplish. The form of the kidney n often inclined to 
lie lobulated, the feel is hard, and on making an incision the texture is found 
approaching to semi-cartilaginous firmness, giving great resistance to the 
knife. The tubular portions arc observal to lie drawn near to the surface of 
the organ, with less interstitial deposit than in the last variety ... the 
.kidney ... (is usually) ... of a purplish gray tinge.” 

Microscopically there i8 seen a marked increase in the connective tissue and 
degeneration and atrophy of the secreting structures, glomerular and tubal, 
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the former predominating and giving the main characters to the lesion. The 
following are the most important changes: 

( 4 ) 4ft_inc][e^ m thfi JJ)i:oiM elements,, widely distributed throughout the 
.organ , but more advanced in the. cortex, particularly in the tissue between the 
medullary rays. In the pyramids the distribution of new growth is less patchy 
and msiediffus?. In the early stages of the process there is a small-celled infil¬ 
tration between the tubes and around the glomeruli, and finally this becomes 
fibrillated and is seen encircling the tubules and Bowman’s capsules, around 
the latter often forming concentric layers. 

(]l) T ha ehangaa in the glomeruli are striking, and in advanced cases a 
very considerable-.number of them have undergone complete atrophy and are 
represented a& densely encapsulated hyaline structure!?. The atrophy is partly 
due to changes in the capillary walls and multiplication of cells between the 
loops, partly to extensive hyaline degeneration, and in part, no doubt, to the 
alterations in the afferent vessels. The normal glomeruli usually show some 
thickening of the capsule and increase-in the cells of the tufts. 

(c) .The.-tubules show changes in the epithelium, which vary a good deal 
in different localities. Whore -the connective-tissue growth is most advanced 
they, are greatly, atrophied and the epithelium may be represented by small 
onbiaal. cells. In other instances the epithelium has entirely disappeared. 
On the other hand, in the regions represented by the projecting granules the 
tubules are usually dilated, and the epithelium shows hyaline, fatty, and granu¬ 
lar changes. Very many of them contain dark masses of epithelial debris and 
tube-easts. In the interstitial tissue and in the tubules there may be pigment¬ 
ary changes due to hsemorrhage. The dilatation of the tubules may reach an 
“extreme grade, forming definite cysts. 

(jl) The arteries show an advanced sclerosis. The intima is greatly thick¬ 
ened and thero are changes in the adventitia and in the media, consisting m 
increase in the thickness due to proliferation of the connective tissue, in the 
latter coat at the expense of the muscular elements. 

The view most generally entertained at present is that the essential lesion 
is in the secreting tissues of the tubules and the glomeruli, and that the 
connective-tissue overgrowth is secondary to this. Greenfield holds that the 
.-primary change is in most instances in the glomeruli, to which both the degen- 
! eraElon'In the epithelium of the convoluted tubules and the increase in the 
intertubular connective tissue are secondary. 

Associated with contracted kidney are general arterio-sclerosis and hyper¬ 
trophy of the heart. The changes in the arteries have already been described 
in the section on arterio-sclerosis. TheJjypertrophy of the heart is QQgstant, 
and .the enlargement may roach an extreme grade. Variations depend, no 
doubt, in part upon the extent of the diffuse arterial degeneration, but there 
are instances in which the term cqr bovinum may be applied to the enlarged 
organ. In suoh cases the hypertrophy is not confined to the left ventricle, but 
involves the entire heart. The explanation of this has been much discussed. 
It was at first held to be due to the increased work thrown upon the organ 
in driving the impure blood through the capillary system. Basing his opinion 
upon the supposed muscular increase in the smaller arteries, Johnson regarded 
it as an effort to overcome a sort of stop-cock action of these vessels, which, 
under the Influence of the irritating ingredient in the blood, contracted and 



CHRONIC BRIGHT’S DISEASE. 


697 


increased greatly the peripheral resistance. Trauhe. believed that the oblitera¬ 
tion of a large number of capillary territories in the kidney materially raised 
the arterial pressure, and in this way led to the hypertrophy of the heart; an 
additional factor, he thought, was the diminished excretion of water, which 
also heightened the pressure within the blood-vessels. 

With our present knowledge the most satisfactory explanation is that given 
by Cqfcfflheim, which is thus clearly and succinctly put by Fngge 1 [e gives 
reasons for thinking that the activity of the circulation through the kidneys 
at any moment—in other words, the state of the smaller renal arteries ns 
regards contraction or dilatation—depends not (as in the case of (lie tissues 
generally) upon the need of those organs for blood, hut solely upon the amount 
of material for the urinary secretion that the circulatory lluid happens then 
to contain. This suggestion has hearings . . . upon the development of 
hypertrophy in one kidney when the other has been entirely destroyed. But. 
another consequence deducible from it is that when parts of both kidneys have 
undergone atrophy, the blood-flow to the parts that remain must, <uteris pari- 
lus, be as great as it would have been to the whole of the organs if they had 
been intact. But in order that such a quantity of blood should pass through the 
restricted capillary area now open to it, an excessive pressure must obviously' 
be necessary. This can be brought to bear only by the exertion ol more than 
the normal degree of force on the part of the left ventricle, combined with 
the maintenance of a corresponding resistance in all other districts of the 
arterial system. And so one can account at once for the high arterial pressure 
and for the cardio-vascular changes that are secondary to it.’’ \\. 1’. Herring- 
ham in a recent study of the subject concludes that the cardiac hypertrophy 
depends upon degeneration and rigidity of the aorta and large arteries, changes 
which incapacitate them from acting as an elastic reservoir and transfer their 
functions to the smaller vessels, which naturally otrer much more resistance 
and give the heart more work to do. 

Symptoms. —Perhaps a majority of the cases are latent, and are not recog¬ 
nized until the occurrence of one of the serious or fatal complications, boon 
an advanced grade of contracted kidney may be compatible with great mental 
and bodily activity. There may have been no symptoms whatever to suggest 
to the patient the existence of a serious malady. - In other cases the general 
health is disturbed. The patient complains of lassitude, is sleepless, has 
to get up at night to micturate; the digestion is disordered, the tongue is 
furred; there are complaints of headache, failing vision, and breathlessness 
on exertion. 

So complex and varied is the clinical picture of chronic Bright s disease 
that it will be best to consider the symptoms under the various systems. 

UiHimtv System.— In’the small contracted kidney polynm is common. 
Frequently the patient has to get up two or three times during the night to 
empty the bladder, and there is increased thirst. It is for these symptoms 
occasionally that relief is sought. And yet in many cases with very small 
kidneys this feature has not been present. A careful study of the cases from 
my wards, of the urine and the anatomical condition, showed that almost 
wo parallelism could be made between the weight of the kidney, its appear¬ 
ance, and the urine it secreted before death. Of the 174 cases with autopsy, in 
almost a third the renal changes were so slight that the nephritis was not men- 
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tioned as a part of the clinical diagnosis (Emerson). The color is a light 
yellow, and the specific gravity ranges from 1.005 to 1.012.,.$ Seiflisient low 
s pecific gravity is one of the most co nstan t and important features of the 
aiseageTi Traces of albumin are found, but may be absent at times, particularly 
in the early morning urine. It is often simply a slight cloudiness, and may he 
apparent only with the more delicate tests. 1 The sediment i&.scanty, and in it 
a few hyaline or granular casts are found. The quantity of the solid con¬ 
stituents of the urine is, as a rule, diminished, though in some instances the 
urea may be excreted in full amount. In attacks of dyspepsia or bronchitis, or 
in the later stages when the heart fails, the quantity of albumin may be greatly 
increased and the urine diminished. Occasionally blood occurs in the urine, 
and there may even be luematuria (S. West). Slight leakage, represented 
bx the constant presence of a few red cells, may bo present early in the disease 
and persist for years. 1 In the arteriosclerotic form the quantity of urine it 
normal, or reduced rather than increased; the specific gravity is normal oi 
high, the color of the urine is good, and there are hyaline and finely granul.u 
casts. The amount of albumin varies greatly with the food and exercise, ape 
is usually much in excess of that seen with the contracted kidneys, and doe 
not show so often the albumin-free intervals of that form, also it is mon 
common to find albumin, no casts, while in the contracted kidney casts, w 
albumin, should one be absent. 

Cieculatohy System.— The pulse is hard, the tension increased, and tin 
vessel wall, as a rule, thickened. As already mentioned, a distinction mu,» 
be made between increased tension and thickening of the arterial wall. Tb 
tension may be plus in a normal vessel, but in chronic Bright’s disease it i 
more common to have increased tension in a stiff artery. 

I A pulse of increased tension has the following characters.; It is hard an< 
i incompressible, requiring a good deal of force to overcome it; it is pcrsisteii! 

’ and in the intervals between the beats the vessel feels full and can ’be rolle 
beneath the finger. These characters may be present in a vessel the walls u 
which are little, if at all, increased in thickness. To estimate tho latter tli 
pulse wave should be obliterated in the radial, and the vessel wall felt bcymi 
it. In a perfectly normal vessel the arterial coats, under these circumstance 
can not be differentiated from the surrounding tissue; whereas, if thickenn 
the vessel can be rolled beneath the finger. Persistent high blood prcsniu 
is one of the earliest and most important symptoms of interstitial nephriti 
During the disease the pressure may rise to 250 mm. or even 300 mm., but tli 
is very rare. With dropsy and cardiac dilatation the pressure may fall, In 
not necessarily. The cardiac features are equally important, though oftc 
less obvious. Hypertrophy of the left ventricle occurs to overcome the re.-i- 
ance offered in the arteries. The enlargement of the heart ultimately beconu 
more general. The apex is displaced downward and to the left; the impel 
is forcible and may be heaving. In elderly persons with emphysema, the ill 
placement of the apex may not be evident. The first sound at the apex may 1 
dupiUeted; more commonly the second sound at the aortic cartilage is acc 
tuated, a very characteristic sign of increased tension. The sound in extras 
cases may have a bell-like- quality. In many cases a systolic murmur dexelo 
at the apex, probably as a result of relative insufficiency. It may be loud .u 
transmitted to the axilla. Finally the hypertrophy fails, the heart beeom 
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dilated, gallop-rhythm is present, and the general condition is that of a chronic 
heart-lesion. 

Kemueaioby System.— /Sudden oedema of the glottis may occur. 2 Kffu- 
into- the pleurae or sudden oedema of the lungs may prove fatal. Aciito 
p leuri sy and pneumonia are not uncommon. Bronchitis is a frequent accom¬ 
paniment, particularly in the winter. Sudden attacks of'oppressed breathing, 
particularly at night, are not infrequent. This is often a uraunic symptom, 
but is sometimes cardiac. The patient may sit up in lied and gasp for breath, 
as in true asthma. Chcync-Stokes breathing may be present, most commonly 
toward the close, but the patient may be walking about and even attending to 
his occupation. 

Dioesxiye System. —Dyspepsia and loss of appetitie are common. Severe 
and uncontrollable vomiting may bo the lirst symptom. This is usually re¬ 
garded as a manifestation of umania, but it may occur without any other 
indications, and I have known it to prove fatal without any suspicion that 
chronic Bright’s disease was present. Severe and even fatal diarrluca may 
develop. The tongue may be coated and the breath heavy and urinous. 

\ r envoi is System. —Various cerebral manifestations have already been 
mentioned under uric mi a. Headache, sometimes of the migraine type, may 
lie an early and persistent feature of chronic Bright’s disease. Cerebral 
apoplexy is closely related to interstitial nephritis. The luemorrlmge may 
take place into the meninges or the cerebrum. It is usually associated with 
marked changes in the vessels. Neuralgias, in various regions, are not un¬ 
common. 

Spviytat. Senses. —Troubles in vision may he the lirst symptom of the 
disease. It is remarkable in how many eases of interstitial nephritis the eon- • 
dd ion is diagnosed first by the ophthalmic surgeon. The ilame-slmpcd retinal'' 
biemorrhages arc the most common. Less frequent is dilluae retinitis or 
papillitis. Sudden . blindness may supervene without retinal changes— 
unemiftjunaurosis. Diplopia is a rare event. Recurring conjunctival and 
palpebral haemorrhages are fairly common. Auditory troubles are by no 
means infrequent in chronic Bright’s disease. Ringing in the oars, with 
dizziness, is not uncommon. Various forms of deafness may oecur. Epis- 
taxis is not infrequent, either alone, or of a severe type in association with 
purpura. 

Skin. —(Edema is not common in interstitial nephritis. .Slight pulliness 
of the ankles may be present, but m a majority of the cases dropsy does not 
supervene. When extensive, it is almost always the result of gradual failure 
of the .hypertrophied heart. The sk*n is often dry and pale, and sweutb are not 
common. In some instances the sweat may deposit a white frost of urea on 
the surface of the skin. Ecze ma is a common accompaniment of chronic inter¬ 
stitial nephritis. Tingling of the fingers or numbness und pallor—the dead 
fingers—are not, as some suppose, in any way peculiar to Bright’s disease. 
Intolerable itching of the skin may be present, and cramps in the muscles are 
by no means rare. 

Haemorrhages are not infrequent; epistaxis may prove serious and exten¬ 
sive; purpura may occur. Broncho-pulmonary hmmorrhages are said, by some 
French writers, to be common, but no instance of it has come under my obser¬ 
vation. A(vjj |Bg ia. rare except in association with cirrhosis of the liver. 
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Diagnosis.—The autopsy olten discloses the true nature of the disease, 
one of the many intercurrent affections of which may have proved fatal. The 
ea riy s t a go s-of interstitial nephritis are not recognisable. In a patient with 
'irjpTPfiHAfl ppljifl tension (particularly if the vessel wall is sclerotic), with tlm 
apex beat of the heart didoeatod to the left, the second aortic ^paund ringing 
and. acggituatcd, the_urine abundant and of low specific gravity, with a trace 
of albumin and an occasional hyaline or granular cast, the diagnosis of inter¬ 
stitial nephritis may be safely made. Of all the indications, that offered by the 
puTse’Is the most important. Persistent high tension with thickening of the 
arterial wall in a man under fifty means that serious mischief has already 
taken place, that cardio-vascular changes are certainly, and renal most prob¬ 
ably, present. It is important in the diagnosis of this condition not to re»t 
content with a single examination of the urine. Both the evening and the 
morning secretion should bo studied. The sediment should be collected in 
a conical glass, and in looking for tube-casts a large surface should be examined 
with a tolerably low power and little light. The arterio-sclerotic kidney may 
.exist for a long time without the occurrence of albumin, or the albumin may 
be in very small quantities. Toward the end it is impossible to differentiate 
the primary interstitial nephritis from an arterio-sclerotic kidney, nor clini¬ 
cally is it of any special value so to do. In middle-aged men, with very high 
tension, great thickening of the superficial arteries, and marked hypertrophy 
of the heart, the renal are more likely to be secondary to the arterial change-. 

Prognosis.—Chronic Bright’s disease is an incurable affection, and the 
anatomical conditions on which it depends are quite as much beyond the reach 
of medicines as wrinkled skin or gray hair. Interstitial nephritis, however, 
is compatible with the enjoyment of life for many years, and it is now uni¬ 
versally recognized that increased tension, thickening of the arterial walls, and 
polyuria with a small quantity of albumm, neither doom a man to death 
within a short time nor necessarily interfere with the pursuits of an actno 
life so long as proper care be taken. I know patients who have had high 
tension and a little albumin in the urine with hyaline casts for ten, twelve, 
and, in one instance, fifteen years. Serious indications are the occurrence 
of uraanic symptoms, dilatation of the heart, the onset of serous effusions, the 
onset of Cheyne-Stokes breathing, persistent vomiting, and diarrhoea. 

Treatment.—Patients without local indications or in whom the con¬ 
dition has been accidentally discovered should so regulate their lives as to 
throw the least possible strain upon heart, arteries, and kidneys.' A-quiet life 
without mental worry, with gentle but not excessive exercise, and residence in 
an equable climate, should bo recommended. In addition they should be told 
to keep the bowels regular, the skin active by a daily tepid bath with friction 
and the urinary secretion free by drinking daily a definite amount of eithei 
distilled water or some pleasant mineral water. Alcohol should be stricth 
prohibited. Tea and coffee are allowable. 

The diet should be light and nourishing, and the patient should be warm* 
not to eat excessively, and not to take meat more than once a day. Care it 
food and drink is probably the most important element in the treatment o 
these early cases. 

A patient in good circumstances may be urged to go away during tb 
winter months, or, if necessary, to move altogether to a warm equable climat' 
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like that of Southern California. There is no doubt of the value in these 
cases of removal, from the changeable, irregular weather which prevails in the 
temperate regions from November until April. 

At this period medicines are not required unless for certain special symp¬ 
toms. Patients derive much benefit from an annual visit to certain minernl 
springs, such as Poland, Bedford, Saratoga, in this country, and Vichy and 
others in Europe. Mineral waters have no curative influence upon chronic 
Bright’s disease; they simply help the interstitial circulation and keep the 
drains flushed. In this early stage, when the patient’s condition is good, the 
tension not high, and the quantity of albumin small, medicines arc not indi¬ 
cated, since no remedies are known to have the slightest influence upon the 
progress of the disease. Sooner or later symptoms arise which demand treat¬ 
ment. Of these the following are the most important: 

(а) Greatly Increased Arterial Tension. —It, is to be rememliered that a 
certain increase of tension is not only necessary but unavoidable in chronic 
Bright’s disease, and probably the most serious danger is too great lowering 
of the blood tension. The happy medium must be sought between such height¬ 
ened tension as throws a serious strain upon the heart and risks rupture of 
the vessels and the low tension which, under these circumstances, is specially 
liable to be associated with serous effusions. In cases with persistent high 
tension the diet should be light, an occasional saline purge should Ik* given, 
and sweating promoted by means of hot air <?r the hot bath. If these meas¬ 
ures do not suffice, nitroglycerin may be tried, beginning with 1 minim of the 
1-per-cent solution three times a day, and gradually increasing the dose if 
necessary. Patients vary so much in suseeptibilty to this drug that in each 
case it must be tested, the limit of dosage being that at which the patient 
experiences the physiological effect. As much as 10 minims of the 1-pdt- 
cent solution may be given three times a dav. In many cases I have given it 
in much larger doses for weeks at a time. I have never seen any ill effects 
from it. If-the dose is excessive the patients complain at once of flushing or 
headache. Its use may be kept up for six or seven weeks, then stopped for a 
week and resumed. Its value is seen not only in the reduction of the tension, 
hut also in the striking manner in which it relieves the headache, dizziness, 
and dyspnoea. The sodium nitrite may be given in doses of grs. iii-v three 
times a day. 

(б) More or less ^sutamia is present in advanced cases, and is best met 
by the use of Jfwi* Weir Mitchell, who has had a unique experience in certain 
forms of chronic Bright’s disease, gives the tincture of the pcrehloridc of iron 
m large doses—from half a drachm to a drachm three times a day. Ho 
thinks that it not only benefits the anaemia, but that it also is an important 
means of reducing the arterial tension. 

(c) Many patients with Bright’s disease present themselves for treat¬ 
ment with signs of, catdiac dilatation; there is a gallop rhythm or the heart- 
bounds have a foetal character, the breath is short, the wise scanty and highly 
& lbuminous, and there are signs of local dropsy. In these cases the treatment 
must be directed to the heart. A morning dose of salts or calomel may be 
given, and digitalis in 10-minim doses, three or four times a day. Strychnia 
ma . v be used with benefit in this condition. In some instances other cardiac 
bmies may be necessary, but as a rule the digitalis acts promptly and well. 
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(d) Uramie Symptoms .—Even before marked manifestations are present 
there may be extreme restlessness, mental wandering, a heavy, foul breath, 
and a coated tongue. Headache is not often complained of, though intense 
frontal headache may be an early symptom of uraemia. In this condition, 
too, the patient may complain of palpitation, feelings of numbness, nml 
sometimes nocturnal cramps. For these symptoms the saline purgatives should 
be ordered, and hot baths, so as to induce copious sweating. Grandin states 
that irrigation of the bowel with water at a temperature from 120° to 1 Hr 
is most useful. Nitroglycerin also may be freely used to reduce the tension. 
For the uraemic convulsions, if severe, inhalations of chloroform may be 
used. If the patient is robust and full-blooded, from 12 to 20 ounces of blood 
should be removed. The patient should be freely sweated, and if the convul¬ 
sions tend to recur chloral may be given, either by the mouth or per rectum, 
or, better still, morphia. Uraemic coma must be treated by active purgation, 
and sweating should be promoted by the use of pilocarpine or the hot bath 
For the restlessness and delirium morphia is indispensable. Since its recom¬ 
mendation in uraemic states some years ago, by Stephen Mackenzie, 1 have 
used this remedy extensively and can speak of its great value in these canv. 
I have never seen ill effects or any tendency to coma follow. It is of special 
value in the dyspnoea and Cheyne-Stokes breathing of advanced arterioscle¬ 
rosis with chronic uneraia. 

Sdkgical Treatment,— Edebohls has introduced the operation of deoap- 
sulization of the kidneys in Bright’s disease in order to establish new vascular 
connections, and so influence the nutrition and work of the organs. In hi' 
work (Surgical Treatment of Bright’s Disease, 1004) records are given of 42 
cases; 7 died within two weeks, 22 died at periods more or less remote, 3 disip- 
peared from observation, and 40 were known to be living—one eleven years ami 
eight months after the operation. As Edebohls says, the difficult thing fa 
determine is the existence of chronic Bright’s disease before operation. \<> 
case should be regarded as such on the urine examination alone. The-eardin- 
vascular condition should be studied and the retime. There is probable a 
small group of suitable cases—the subacute and chronic forms which bil¬ 
low the acute infections—in which the outlook is hopeless from medical treat¬ 
ment. 


VIII. AMYLOID DISEASE. 

Amyloid (lardaceous or waxy) degeneration of the kidneys is simply t* 
event in the process of chronic Bright’s disease, mo^ commonly in the chronit 
^nare nchy matflua nephritis following fevers, or of cachectic states. It ha- n ' 
claim to be regarded as one of the varieties of Bright’s disease? The affci-nnr 
of the kidneys is generally a part of a wide-spread amyloid degeneration <« air 
ring in prolonged suppuration, as in disease of-the-bone, in syphilis, tubcivii 
lasts, and occasionally leukaunia, lead poisoning, and gout. It yari.es curi"ii-l' 
in frequency in different localities. 

Anatomically the amyloid kidney is large and pale, the surface smooth 
and the yen® stellat® well marked. On section the cortex is large and nw 
show a peculiar glistening, infiltrated appearance, and the glomeruli arc u>r. 
distinct. The, pyramids, in striking contrast to the cortex, are of a*deq w 
color. A section soaked in dilute tincture of iodine shows spots of a walno 
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or mahogany brown color. The Malpighian tufts and the straight vessels may 
be most affected. In lardaccous disease of the kidneys the organs are not 
always enlarged. They may he normal in mho or small, pale, ami granular. 
The amyloid change is first seen in the Malpighian tufts-, and then involves 
the afferent and efferent vessels and the straight vessels. II mav he eon lined 
entirely to.them. In later stages of the disease the tubules are affected, clnelly 
the membrane, rarely, if ever, the cells themselves. 4«-*4dit.ioii. the kidnevs 
always show signs of diffuse nephritis. The Bowman's capsules are thick¬ 
ened-,'“there may be glomemlitis, and the tubal epithelium is swollen, granular, 
and fatty. 

Symptoms.—The jenal features alone mav not indicate the presence of 
Avis degeneration. Usually the associated condition gives a hint of the nature 
of the process. Th e ur ine, as a rule, shows important changes; the quantity 
is increased, and it is pale, clear, and of low specific gravity. The allnimjn is 
usually abundant, but it may ho scanty, and in rare instances ab-eiil. Pos¬ 
sibly the variations in the situation of the amyloid changes may account for 
this, since albumin is less likelv to he present when the change is lonlined to 
the vasa recta. In addition to ordmarv albumin globulin may Ik 1 pre-eiil. 
The tube-casts are variable, usually hyaline, often fully or finely granular. 
Occasionally the amyloid reaction can be detected in the hyaline cast' Dropsy 
is present in many instances, particularly when there is much anieiiiia 
or profound cachexia. It is not, however, an invariable svmplom, and 
there are eases in which it does not develop. Diiurhu'a is n common suconi- 
paniment. 

Increased arterial tension and card me hypertrophy are not usually pres¬ 
ent, except in those eases in which amyloid degeneration occurs in the sec- > 
ondary contracted kidney; under which circumstances there may he urieini.i 
and retinal changes, which, as a rule, are not met vvilh in other forms. 

Diagnosis.— By the/condition or the urine alone it is not possible to rec¬ 
ognize amyloid changes in the kidney. Usually, however, there is no diffi¬ 
culty, since the,;Bright's disease comes on in association with syphilis, pro¬ 
longed suppuration, disease of the hone, or tuberculosis, and there evidence 
, of enlargement of the liver and spleen. A suspicions oireiimstanee is the 
existence of polyuria with a large amount of albumin in the urine mid few 
easts, or when, in these constitutional affections, a large quantity of clear, 
pale urine is passed, even without the presence of albumin. 

The prognosis depends rather on the condition with which the nephritis is 
( associated. As a rule it is grave. 


IX. PYELITIS. 

(Consecutive Nephritis; Pyelonephritis; Pyonephrosis.) 

Definition.— Inflammation of the pelvis of the kidney and the conditions 
which result from it. 

Etiology.— Pyelitis in almost all cases is induced by bacterial invasion 
and multiplication, rarely by the-irritation of vanou- subs tame- mu i as nr 
: Untine, cubebs, or sugar '(diabetes). Normally the kidney can elimmate with¬ 
out han£ to itself, apparently, various bacteria carried to it l>.v the blood-cur¬ 
rent from the intestinal tract or some focus of infection; and it probably 
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' becomes infeodfr only whera.ita. resistance » lowered, as a result of some gen¬ 
eral cause, asjuUEffis, njalau.tji.tion, or miercurrenLdiaeaae, or of some local 
cause, as nephritis, displacement, congestion due to pressure of neoplasms upon 
thq_ureter, twisted ureter (Dietl’s crisis), or of operation, or where the num¬ 
ber or virulence of the micro-organisms is increased. These same factors prob¬ 
ably play an important role also in tbe other common causes of pyelitisSpscend- 
ing infection from an infected bladder (cystitis), and (tuberculous infection. 
Other causes described are variouj fevers,ecanper^^hyslatidB, thefoya of,certain 
parasites, ,cold, and bv erexert ion. Calculus seems not to be a common cause. 
It is a not uncommon complicationjfof pregnancy (French, Goulstonian Lec¬ 
tures, 1908). In T. R. Brown’s series of 20 cases, the colon-bacillus was 
obtained 7 times, the tubercle, bacillus 6, the proteua bacillus 4, a white 
staphylococcus twice, while in 1 case cultures were negative. 

Horbid Anatomy.—I n the early stages of pyelitis the mueous .membrane 
is tujftid, somewhat swollen, and may show ecjjhyjjjoses or a grayish pseudo¬ 
membrane. The urine in the pelvis is cloudy, and, on examination, numbers 
ofepitljgUaJ cells are seen. 

In the calculous pyelitis there may be only slight turbidity of the mem¬ 
brane, which has been called by some catarrhal pyelitis. More commonly the 
muepsa-is roughened, grayish in color, and thick. Under these circumstances 
there is almost always more or less dilatation of the calyces and flattening of 
the papillae. Following this condition there may be (a) extension of the sup¬ 
purative process to the kidney itself, forming a pyelonephritis; (6) a-grodu.il 
dilatation of the calyccp with atrophy of the kidney substance, and finally the 
production of the condition of pyonephrosis, in which the entire organ is rep¬ 
resented by a sac of pus with or without a thin shell of renal tissue. (i)'Aftw 
the kidney structure has been destroyed by suppuration, if the obstruction at 
the orifice of the pelvis persists, the fluid portions may be absorbed and tlu 
pus become inspissated, so that the organ is represented by a series of saccul 
containing grayish, putty-like masses, which may become impregnated wit) 
lime salts. 

. Tuberculous pyelitis, as already described, usually starts upon the apice 
of the pyramids, and may at first be limited in extent. Ultimately the condi 
tion produced may be similar to that of calculous pyelitis. Pyonephrosis i 
quite as frequent a sequence, while the final transformation of the pus int 
a putty-like material impregnated with salts, forming the so-called gcrofulou 
kidney, is even commoner. 

The pyelitis consecutive to cystitis is generally bilateral, and the kidnej 
are sometimes involved, forming the so-called s urpical Sid neys — n fu fo °"pp 11T < 
tive nephritis. There are lines of suppuration extending along the pyramid 
or small abscesses in the cortex, often just beneath the capsule; or there nw 
be wedge-shaped abscesses. The .pus organisms either pass up the tubules o 
as Steven has shown, through the lymphatics. 

Symptoms.— ^The forms associated with the fevers rarely cause any sym 
toms, even when the process is extensive. 2 In mild grades there is pain in •' 
back or there may be tenderness on deep pressure on the affected side. T! 
urine, turbid and containing pus cells, some mucus, and occasional red bloc 
cells, is acid or alkaline, depending on the infecting microbe; usually the alb 
minuria is of higher grade comparati vely than the pyuria. 
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* 1 Before the condition of pyuria is establish™ mere may oe attacks of pain 
on the affected side (not reaching the severe agony of renal colic), rigors, high 
fever, and sweats. Under these circumstances the urine, which may have been 
clear, becomes turbid or smoky from the presence of blood, and may contain 
large numbers of mucus cells and transitional epithelium. These cases aro 
not common, but I have twice had opportunity of studying sifeh attacks for 
a prolonged period. In one patient the occurrence of the rigor and fever could 
sometimes be predicted from the change in the condition of the urine. Such 
cases occur, I believe, in association with calculi in the pelvis. 

Thejjlatement is not infrequently made that the epithelium in the urine 
i n pyelit is is distinctive and characteristic. This is erroneous, as may bo road- 
ilydemohstrated by comparing scrapings of the mucosa of the renal pelvis and 
of the bladder. In both the epithelium belongs to what is called the transi¬ 
tional variety, and in both regions the same conical, fusiform, and irregular 
cells with long tails are found, and yet. in pyelitis more of these tailed cells 
occur, for in cystitis one must often search long for them. 

When the pyelitis, whether calculous or tuberculous, has become chronic 
and discharges, the symptoms are: 

(1) Pyuria .—The pus is in variable amount, and may be intermittent. 
Thus, as is often the ease when only one kidney is involved, the ureter may bo 
temporarily blocked, and normal urine is passed for a time; then there is a 
sudden outflow of the pent-up pus and the urine becomes purulent. Coin¬ 
cident with this retention, a tumor mass may be felt on the side affected. 
The pus has the ordinary characters, but the transitional epithelium is not so 
abundant at this stage and comes from the bladder or from the pelvis of the 
healthy side. Occasionally in rapidly advancing pyelonephritis, portions of 
the kidney tissue, particularly of the apices of the pyramids, may slough away 
and appear in the urine; or, as in a remarkable specimen shown to me by 
Tyson, solid cheesy moulds of the calyces are passed. Casts from the kidney 
tubules are sometimes present. The reaction of the urine depends entirely 
upon the infecting microbe, whether the condition is unilateral or bilateral, 
and whether the bladder is also infected, when vesical irritability nnd fre¬ 
quent micturition may be present. Polyuria is usually present in the chronic 
cases. 

(2) Intermittent fever associated with rigors is usually present in cases 
of suppurative pyelitis. The chills may recur at regular intervals, and the 
cases are often mistaken for malaria. Owen-Hees called attention to the fre¬ 
quent occurrence of these rigors, which form a characteristic feuture of both 
calculoqp and tuberculous pyelitis. Ultimately the fever assumes a hectic 
t.'pe and the rigors may cease. 

(3) The general condition of the patient often indicates prolonged sup¬ 
puration. There is more or less wasting with anaimia and a progressive fail¬ 
ure of health. Secondary abscesses may develop nnd the clinical picture be¬ 
comes that of pyemia. In some instances, particularly of tuberculous pyelitis, 
the clinical course may resemble that of typhoid fever. There are instances 
°f pyuria recurring, at intervals, for many years without impairment of the 
hodily yjgor. Some of the chronic cases have practically no discomfort. 

(4^Physical examination in chronic pyelitis usually reveals tenderness 
°u the affected side or a definite swelling, which may vary much in size and 
46 
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ultimately attain large dimensions if the kidney becomes enormously distended, 
as in pyonephrosis. 

(5) Occasionally nervous symptoms, which may be associated with dysg- , 
ncea, supervene, or the termination may be by coma, not unlike that of dla-' 
betes. These have been attributed to the absorption of the decomposing -mate-1 
rials in the urine, whence the so-called ammonispmia. A form of paraplegia ■ 
has been described in connection with some cases of abscess of the kidney, 
but whether due to a myelitis or to a peripheral neuritis has not yet been 
determined. 

In suppurative nephritis or surgical kidney following cystitis, the patient 
complains of pain in the back, the fever becomes high, irregular, and asso¬ 
ciated with chills, and in acute cases a typhoid state may precede the fatal 
event. 

Diagnosis. —Between the tuberculous and the calculous forms of pyelitis 
’t may be difficult or impossible to distinguish, except by the detection of 
;ubercle bacilli in the pus. The examination for bacilli should be made sys¬ 
tematically, and in suspicious eases intraperitoneal injections of guinea-pigs 
should also be made. Prom jperinephric abscess pyonephrosis is distinguished 
by the more definite character of the tumor, Ahe absence of (edematous swell¬ 
ing in the lumbar region, and, most important of all, fcjie history .of the ease. 
The urine, too, in perinephric abscess may be free from pus. There are cases, 
however, in which it is difficult indeed to make a satisfactory diagnosis. A 
patietft, whom 1 saw with Fussell, had had cystitis through her pregnancy, 
subsequently pus in the urine for several months, and then a large fluctuating 
abscess developed in the right lumbar region. It did not seem possible, either 
before ot during the operation, to determine whether the case was a simple 
pyonephrosis or whether there had been a perinephric abscess caused by the 
pyelitis. 

Suppurative pyelitis and cystitis are.apt to be confounded, and perineal 
section is not infrequently performed on the supposition of the existence of 
the latter. The two conditions may, of course, coexist and prove puzzling, 
but<thejuatoryilhe higher relative grade of albuminuria in pyelitis (Hosen- 
feld, Goldberg, T. R. Brown! .ithe polvuria. 't he mode qf, dexclppment/ the 
local signs in one lumbar region,-pud the absence of pain in the bladder, should 
be sufficient to differentiate the affections. In women, by catheterization of 
the ureters, it may be definitely determined whether the pus comes from the 
kidneys or from the bladder. The cystoscope may be used for this purpose. 

Prognosis. —Cases coming on during the fevers usually recover. Tuber¬ 
culosa, pyelitis may terminate favorably by inspissation of the pus and con¬ 
version into a putty-liko substance with deposition of lime salts. Wit h p\ n- 
nephros is the dangers are increased. • P erforation 'm ay occur Intn Gift p^n to- 
tyepm. the patient may be worn out by thejh ectic fever, or^mv loid disease ni.iv 
develop. 

Treatment.-— In mild cases fluids should be taken freely, particularly the 
alkaline mineral waters, to which potassium citrate may be. added. 

The treatment of the calculous form will be considered later. Practical!' 
there are no remedies which have much influence upon the pyuria. Som« 
of the recently described urinary antiseptics, as ure ta o p i a, etc., seem to be nl 
value, especially in the acute cases. Tonics should be given, a nourishing 
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diet, and mijk and butter-milk may be taken freely. When tbe tumor haa 
fSrtned or even before it is perceptible, if the symptoms are serious ami severe, 
tti g lcidn ev gljould be explored, and, if necessary, nephrotomy or nephrectomy 
should be performed. / 


X. HYDRONEPHROSIS. 

• Definition. —Dilatation of the pelvis and ealy\ of the kidney with atrophy 
of its substance, caused by the accumulation of lion-purulent tin id-, die result 
of obstruction. , 

Etiology.- j -The condition may be congenital, lowing to some abnormality 
in t fo p ur eter or urethra. The tumor produced may bo large enough to retard 
labor. Sometimes it is associated with other malformations. Then* is a 
condition of moderate dilatation, apparently congenital, which is not connected 
.^jSth any obstruction in the duets. 

In some instances there has been .'contraction or twisting of the ureter, 
or it has beenjingertad into the kidney at an acute angle or at a high level. 
In adult life the condition may beklue to lodgment of a calculus, or to i eica- 
triciajLjtjrjcture following ulcer. 

There is a remarkable condition of hypertrophy and dilatation of the 
bladder and ureters associated with congenital defect of the abdominal mus¬ 
cles. The bladder may form a large abdominal tumor and the ureters may lie 
as large and visible as coils of the small intestine. 

' New g rowths, such as tubercle or cancer, occasionally induce lndmnephro- 
sis; more commonly, pressure upon the ureter Irom without, particularly^ 
tumoTS of tbe ovaries and uterus. Oecusionallymicatriciul bauds compress the 
ureter. ^Obstruction within the bladder may result from cancer, from hyper¬ 
trophy of the prostate with cystitis, and in the ui'uthra from stricture. It is 
stated that slight grades of hydronephrosis have been found in patients with 
excessive polyuria. 

In whatever way produced, when (he ureter is blocked Ibe secretion accu¬ 
mulates in the pelvis and infundibula. Sometimes acute lullammalion fol¬ 
lows, but more commonly the slow, gradual pressure causes atrophy of the 
papillae with gradual distention and wasting of the organ. In acquired eases 
from pressure, even when dilatation is extreme, there may usually be seen a 
thin layer of renal structure. In the most extreme stages the kidney is repre¬ 
sented by a large cyst, which may perhaps show on its inner surface imperfect 
septa. The fluid is thin and yellowish in color, and contains traces of urinary 
salts, urea, uric acid, and sometimes albumin. The secretion may be turbid 
from admixture with small quantities of pus. 

Total occlusion does not always lead to a hydronephrosis, hut may be fol¬ 
lowed by atrophy of the kidney. It appears that when the obstruction is inter- 
mi ftent or n ut complete the greatest dilatation is apt to follow. The sac may 
be enormous, and cause an abdominal tumor of the largest size. The condition 
has even been mistaken for ascites. Enlargement of the other kidney may 
compensate for the defect. Hypertrophy of the left side of the heart usually 

follows. , ... 

''Symptoms. —when small, it may not lie noticed. The congenital cases 
when bilateral usually prove fatal within a few days; when-umlateral, the 
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tumor may not be noticed for some time. It increases progressively and has 
all the characters of a tumor in the renal region. In adult life many of the 
cases, due to pressure by tumors, as in cancer of the uterus and enlargement 
of the prostate, etc., give rise to no symptoms. 

There are remarkable instances of inf~rnn‘{j{i~nf hvflrnnnpTrrrni i in which 
the tumor suddenly disappears with the discharge of a large quantity of 
clear fluid. The sac gradually refills, and the process may be repeated for 
yearn In these cases the obstruction is unilateral; a cicatricial stricture exists, 
or a valve is present in the ureter, or the ureter enters the upper part of the 
pelvis. Many of the cases are in women and associated with movable kidney. 

The examination of the abdomen shows, in unilateral hydronephrosis, a 
tumor occupying the renal region. When of moderate size it is readily recog¬ 
nized, but wheaJaige it may be confounded with ovarian or other, tumors. 
In yanng children it may be mistalcenTor sarcoma of the kidney or of the 
retroperitoneal glands, the common cause of abdominal tumor in early life. 
Aspiration alone would enable us to differentiate between hydronephrosis and 
tumor. The large hydronephrotic is frequently mistaken for ovarian 
tumor. The latter is, as a rule, more mobile, and rarely fills the deeper por¬ 
tion of the lumbar region so thoroughly. The ascending colon can often be 
detected passing over the renal tumor, and examination per vaginam, particu¬ 
larly under ether, will give important indications as to the condition of the 
ovaries. In doubtful cases the sac should be aspirated. The fluid of the renal 
cyst is clear, or turbid from the presence of cell elements, rarely colloid in'char¬ 
acter; the specific g«mty-»low; alljumin and traces of urea and uric acid are 
t usually,present; and the epithelial elements in it may be similar to those found 
in the pelvis of the kidney. In old sacs, however, the fluid may not be char¬ 
acteristic, since the urinary salts disappear, but in one case of several years’ 
duration oxalates of lime and urea were found. 

Perhaps the greatest difficulty is offered by the condition of hydronephrosis 
iti-n Ty|f)Yf<r>lp Wncy Here, the history of sudden disappearance of the tumor 
with the passage of a large quantity of clear fluid would be a point of great 
importance in the diagnosis. In those rare instances of an enormous sac fill¬ 
ing the entire abdomen, and sometimes mistaken for ascites, the character of 
the fluid might be the only point of difference. The tumor of pyonephro-is 
may be practically the same in physical characteristics. Fever is usually 
present, and pus is often found in the urine. In these cases, when in doubt, 
exploratory puncture should bo made. 

The outlook in hydronephrosis depends much upon the cause. When sin¬ 
gle, the condition may never produce serious trouble, and the intermittent 
cases may persist for years, and finally disappear. Occasionally the cyst rup¬ 
tures into. the peritonamm, more rarely through the diaphragm into the Jung- 
A remarkable case of this kind was under the care of my colleague, Halstol- 
A man, aged twenty-one, had, from his second year, attacks of abdominal pin 
in which a swelling would appear between the hip and costal margin and sub¬ 
side with the passage of a large amount of urine. In January, 1888, the -ic 
discharged through the right lung. Reaccumulations occurred on several 
occasions, and on June 9, 1891, the sac was opened and drained. He remain 
well, though there is still a sinus through which a clear, probably urinous, 
fluid is discharged. 
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The aflfi jn«y discharge spontaneously tlirouga me ureter and the fluid 
never reaecumulate. In bilater al hydronephrosis there is a danger that unemia 
may supervene. There are instances, too, in which blocking of the ureter on 
the" sound'side by calculus has been folio west l>v unemia. And. Justly, the sac 
ma y supp urate,, and the condition change to one of pyonephrosis. 

Treatment. —Cases of intermittent hydronephrosis which do not cause 
serious symptoms should be let alone, ft is stated that, in sacs of moderate 
size, the obstruction lias been overcome by shampooing. Tf practised, it should 
be done with great care. Whgftjha sac reaches a large size aspiration may lie 
p-rfry™^ and repeated if necessary. Puncture should be made in the flank, 
midway betyreen the ilium and the last rib. If the fluid rwiccnmulates and 
th e ffi c becomes large, it may be incised and drained, or. us a last resort, the 
ki dney m ay be removed. In women a carefully adapted pad and bandage will 
sometimes prevent the recurrence of an intermittent hydronephrosis. 


XI. NEPHROLITHIASIS (Renal Calculus). 


Definition. —The formation in uunouney or in its pelvis of concretions, 
by the deposition of certain of the solid constituents of the urine. 

Etiology and Pathology. —In the kidney substance itself the separation j 
of the urinary salts produces a condition to which, unfortunately, the term 
infarct has been applied. Three varieties may be recognized: (1) The tirie- 
acid infarct, usually met with at the apices of the pyramids in new-born chil- 
dren and during the first weeks of life. The priapism and attacks of cry¬ 
ing jp thn new-horn have been attributed to the passage of these in I amts 
(Southwortli); (2) the sodium-urate infarct, sometimes associated witi^ 
ammonium urate, which forms whitish lines at the apices of the pyra¬ 
mids and is met, with chiefly, but not always, in gouty persons; and (:i) the 
lime infarcts, forming very opaque white lines in the pyramids, usually in 


old peop le. 

In the pelvis and calyces concretions of the following forms occur: (a) 
Small gritty particles, renal sand, ranging in size from the individual grains 
of the uric-acid sediment to bodies 1 or 2 mm. in diameter. These may lie 
passed in the urine for long periods without producing any symptoms, since 
they are too fine to be arrested in their downward passage. 

(b) Larger concretions, ranging in size from a small pea to a liean, and 
either solitary or multiple in the calyces and pelvis. It is the smaller of these 
calculi which, in their passage, produce the attacks of renal colic. They may 
be rounded and smooth, or present numerous irregular projections. 

(c) The dendritic form of calculus. The orifice of the ureter may be 
blocked by a T-shaped stone. The pelvis itself may be occupied bv the con¬ 
cretion, which forms a more or less distinct mould. These are the remark¬ 
able cqraLcalculi, which form in the pelvis complete moulds of infundibula 
and cafycesTthe latter even presenting cup-like depressions corresponding to 
the apices of the papillfc. Some of these casts in stone of the renal pelvis are 

as beautifully moulded as Hyrtl’s corrosion preparations. 

Chemically the varieties of calculi are: (1) U r ic, 4 <a d and urates, most 
important, and forming the renal sand, the small solitary, or the large dendritic 
stones. They are very har d, the surface_is smooth, and the color reddish. 
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The larger stones are usually stratified and very dense. Usually the uric 
acid and the urates are mixed, but in children stones composed of urates alone 
may occur. 

(2) Oxalate of lime, which focam.mulberry-shaped calculi, sfadded~w4th 
points ancTspines/ They are often ver y dqrk in color, intensely .hard, and 
are a mixture of oxalate of lime and uric acid. 

(3) Phosjjhatic calculi are composed of the calqjugi_phosphate and Atip, 
^Utmonio-magnesium phosphate, sometimes mixed with a small amount of 
calcium carbonate. They arc quite common, although the phosphatic salts 
are often deposited about the uric acid or the calcium-oxalate stones. 

(4) Bare forms of calculi are made cystine, xanthine, carbonate of 
lime, indigo, and urostealith. 

The mode of formation of calculi has been much discussed. They may 
be produced by an excess of a sparingly soluble abnormal ingredient, such 
as cystine or xanthine; more frequently by the presence of uric acid in a 
very acid urine which favors its deposition. Sir William Koberts thus briefly 
states the conditions which lead to the formation of the uric-acid concretions; 
high acidity, poverty in salines, low-pigmentation, and high.percentage..of 
Ulic acid. Ord suggests that albumin, mucus, blood, and epithelial threads 
may be the starting-point of stone. The demonstration of organisms in the 
centre of renal calculi renders it probable that in many cases the nucleus of 
the stone is an agglutinated mass of bacteria. 

Bona) calculi are most common in the early and later periods of life. They 
are moderately frequent in this country, but Ihero do not appear to be spe¬ 
cial districts, corresponding to the “stone counties” in England. Men are 
jnore often affected than women. Sedentary occupations seem to predispose 
tojjtqne. 

The effects of the calculi are varied. It is by no means uncommon to find 
a dozen or more stones of various sizes in the calyces without any destruction 
of the mucous membrane or dilatation of the pelvis. A turbid urine fills the 
pelvis in which there are numerous cells from the epithelial lining. There 
are cases of this sort in which, apparently, the stones may go on forming 
and are passed for years without seriously impairing the health and without 
inconvenience, except the attacks of renal colic. Still more remarkable are the 
cases of coral-like calculi, which may occupy the entire pelvis and calyces with¬ 
out causing pyelitis, but which gradually lead to more or less induration of 
the kidney. The most serious effects are when the stone excites a suppura¬ 
tive pyelitis and pyonephrosis. 

Symptoms.—(Patients may pass gravel for years without having an attack 
of renal colic, and a stone may never lodge in the ureter. In other instance', 
the formation of calculi goes on year by year and the patient has recurring 
attacks such as have been so graphically described by Montaigne in his own 
case. A patient may pass an enormous number of calculi. Some years ago 
I was consulted by a commercial traveller, an extremely vigorous man, who 
for many years had had repeated attacks of renal colic, and had passed several 
hundred calculi of various sizes. His collection filled an ounce bottle. A 
patient may pass a single calculus, and never be troubled again. The large 
coral calculi may excite no symptoms. In a remarkable specimen of the kind, 
presented to the McGill Medical Museum by J. A. Macdonald, the patient, 
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a middle-aged woman, died suddenly with unemic symptoms. There was no 
pyelitis, but the kidneys were sclerotic. 

Rend coli c ensues when a stone enters the ureter, or follows an acute pyeli- 
tis. An attack may set in abruptly without apparent cause, or may follow 
a strain in lifting. It is characterized by agonizing pain, which starts in the 
flank..of the affected side, passes down the ureter, and is felt in the testicle 
and^aiong the inner side of the thigh. The pain may"also tadiate through 
th e abd omen and, chest, and bo very intense in the back. In severe attacks 
there are-nausea and vaunting and the patient is collapsed. The inspiration 
breaks out up on t he face mid the pulse is feeble and quick. A chill may pre¬ 
cede the .outbreak, and the temperature may rise as high as loV. No one 
has more graphically described an attack of “the stone" than Montaigne.* 
who was a sufferer for many tears: “Thou art seen to sweat with pain, to 
look pale and rod, to tremble, to vomit well-nigh to blood, to suffer strange 
contortions and convulsions, by starts to let tears drop from thine eyes, io 
urine thick, black, and frightful water, or to have it suppressed by some sharp 
and craggy stone, that cruelly pricks mid tears Mice." The symptoms persist 
for a variable period. In short attacks they do not last longer than an hour; 
in other instances they continue for a day or more, with temporary relief. 
Micturition is frequent, occasionally painful, and the urine, as a rule, is 
bloody. There are instances in which a large amount of clear urine is passed, 
probably from the other kidney. In rare cases the secretion of urine is com¬ 
pletely suppressed, even when the kidney on the opposite side is normal, and 
death may occur from urienua. Tins most frequently happens when the second 
kidney is extensively diseased, or when only a single kidney exists. A num¬ 
ber of cases of this kind have been recorded. The condition lias boon termed, 
bv Sir William Koberls, obstructive suppression. It is met with also when* 
cancer compresses both ureters or involves their orifices in the bladder. The 
patient may not appear to be seriously jll at first, and unemic symptoms may 
not develop for a week, when twitching of the muscles, great restlessness, and 
sometimes drowsiness supervene, hut, strange to say, neither convulsions nor 
coma. Death takes place usually within twelve days from the onset, of the 
obstruction. 

After the attack of colic has passed there is more or less aching on the 
affected side, and thcjiaticnt can usually tell from which kidney the stone 
b aa come. —Examination during the attack is usually negative. Very rarely 
the kidney becomes palpable. Tenderness on the affected side is common. 
In very thin, persons it may be possible, on examination of the abdomen, to 
feel the stone in the ureter; or the patient may complain of a grating sensation. 

When the calculi remain in the kidney they may produce very definite und 
characteristic symptoms, of which the following are the most important: 

(1)<JSain, usually in the back, which is often no more than a dull soreness, 
but which may be severe and come on in paroxysms. It i- usually on the 
side affected, but may be referred to the opposite kidney, and there are in¬ 
stances in which the pain lias been confined to the sound side. Ttjrgdiatea-. 
>n the direction of tfin nrotrr and may be felt in the scrotum or even in the 
penis. Pains of a similar nature may occur in movable kidneys, and there are 


* Essays, Book III, 13. 
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several instances on record in which surgeons have incised the kidney for 
stone and found none. In an instance in which pain was present for a couple 
of years the exploration revealed only a contracted kidney. 

(2) U&matu xia .—Although this occurs most frequently when the stone 
becomes engaged in the ureter, it may also come on when the stones are in 
the pelvis. The bleeding is seldom profuse, as in cancer, but in some instances 
may persist for a long time. It is aggravated by exertion and lessened by^rest. 
Frequently it only gives to the urine a smoky hue. The urine may be free for 
days, and then*a"srid&en exertion or a prolonged ride may cause smokiness, 
or blood may be passed in considerable quantities. 

(3) Py elitis. —(a) There may be attacks of severe pain in the back, not 
amounting to actual colic, which are initiated by a heavy chill followed by 
fever, in which the temperature may reach 104° or 105°, followed by profuso 
sweating. The urine, which has been clear, may become turbid and smoky 
and contain blood and abundant epithelium from the pelvis. Attacks of this 
description may recur at intervals for months or even years, and are generally 
mistaken for malaria, unless special attention is paid to the urine and to the 
existence of the pain in the back. This renal intermittent fever, due to the 
presence of calculi, is analogous to the hepatic intermittent fever, due to 
gall-ston es, and in both it is important to remember that the most intense 
paroxysms may occur without any evidence of suppuration. 

(6) More frequently the symptoms of purulent pyelitis, which have already 
been described, are present; pain in the renal region, recurring chills, and 
pus in the urine, with or without indications of pyonephrosis. 

(4) Pyuria. —There are instances of stone in the kidney in which pus 
occurs continuously or intermittently in the urine for many years. On many 
occasions between lei's and 1884 I examined the urine of a physician who had 
passed calculi when a student in 1845, and had pus in the urine at intervals 
to 1891. In spite of the prolonged suppuration he had remarkable mental 
and bodily vigor. 

Patients with stone in the kidney are oftepjrgbust, high livers, an d gou ty. 
Attacks of ..dyspepsia are not uncommon, or they may have severe headaches. 

Diagnosis.—Renal may be mistaken _f or intestinal colic, particularly if the 
distention of the bowels is marked, nrffinr..biliMy col ic pad 

di rection of th e pain, the retraction and tenderness of the tosticlo'tlie-accur- 
r ence of haa mfltjipia, ancl aMoredJdjaracter of the urine are distinctive fea¬ 
tures! Attention may again be called to the fact that attacks simulating renal 
colftfare associated with movable kidney, or oven, it has been supposed, without 
mobility of the kidney, with the accumulation of the oxalates or uric acid m 
the pelvis of the kidney. The di agnosis be tween a stone ift .the kidney and 
st one in the blad der is not always easy,. though in the latter the pain is 
particularly about the neck of the bladder, and not limited to one side. In 
the uric-acid or uratic renal stone, the urine is acid, thus aiding us in differ- 
entiafl Sg it from a bladder stone, when alkaline’urine is the rule. It is 
stated that certain differences occur in the symptoms produced by different 
sorts of calculi. The In pgr nrie arid nalnul-: 1 «m frequently prodnsn-fr’''' 1 ** 
symptoms. On the other hand, as tbo nTnlntrf nf limo ia n-.inMf»W.aalonllW. 
it is apt to produce more, pain (often of a radiating character) than the 
lithic-acid form, and to cause htemorrhage. In both these forms the urine 
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is acid. Th e pho sphatic calculi are stated to produce the most iutense pain* 
and the u ring , mo nly alkaline. Tlie Roentgen rays are becoming of more 
and more value in determining the presence and position of a stone. 

* Treatment.—In the attacks of renal colic great relief is experienced by 
the,h ot bath, which is sometimes sufficient to relax the spasm When the pain 
ttpVfry intense morp hia should be given hypodermically and inhalations of 
may bo necessary until the elfects of the anodyne are manifest, 
[^applications are sometimes grateful—hot poultices, or cloths wrung out 
rfhot water. The patient may drink, freely of hot lemonade,"soda water, or 
iaHijusrater. Occasionally change in posture or imersion will give great 
relief. Surgical interference should be considered in all eases, especially when 
the stone is large or the associated pyelitis severe. 

In the intervals the patient should, as far as possible, live a quiet life, 
avoiding sudden exertion of all sorts. The essential feature in the treatment 
is tijjieep the urine- abundant and, in the uric-acid or uratic eases, alkaline'. 
The patient should drink daily a large but definite quantity of mineral water-, * 
or distilled water, which is just as satisfactory. The citrate or bicarbonate of 
potash may be added. The aching pains in the lwek are often greatly relieved 
byUEsf treatment. Many patients find benefit from a stay at Saratoga. Med¬ 
ford, Poland, or other mineral springs in (he United Slates, or at Vichy or 
Ems in Europe. 

The diet should be carefully regulated, and similar to that indicated in the 
early stages of gout. Sir William Roberts recommends what is known as the 
; solvent treatment for uric-acid calculi. TJjji citrate of potash is givuu in large 
doses, Half a drachm to a drachm, every three hours in a tumblerful of water. 
This should be kept up for several months. I have had no success with this 
treatment, nor, when one considers the character of the uric-aeid stones 
usually met with in the kidney, does it seem likely that any solvent action 
could be exercised upon them by changes in the urine. This treatment should 
be abandoned if the urine becomes ainmoniaenl. 

The value of gipyraaino as a solvent of uric-acid gravel or of uric-aeid 
stones has been much discussed of late. While outside the liody a watery solu¬ 
tion of the drug has this power in a marked degree, the amount excreted in 
the urine as given in the ordinary doses of 15 grains daily seems lo have very 
little influence. Several observers have shown that the percentage of piper¬ 
azine excreted in the urine, when taken in doses of from 1 to 'l grammes, has, 
when tested outside of the body, little or no influence as a’solvent (Fawcett, 
Gordon). 


TTTT. TUMORS OF THE KIDNEY. 

These are benign and malignant. Of the benign tumors, the mo-t com¬ 
mon are the small nodular fibromata which occur frequently in the pyra¬ 
mids, and occasionally lipoma, angioma, or bjmphadcnoma. 'ihe adenomata 
may be congenital. In one of my cases the kidneys were greatly enlarged, 
contained small cysts, and numerous adenomatous structures throughout both 
or gans. 

*Some of these, if we judge by the laudatory reports, are as potent as the waters of Cor- 
* ena i declared by Montaigne to be “ powerful enough to break stones.” 
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Malignant growths—cancer or sarcoma —may be either primary or second¬ 
ary. The sajeonjata are the most common, either alveolar sarcoma or the 
remarkable form containing striped muscular fibres—rhabdomyoma. They 
are very common tumors in children. One of the most common and important 
renal tumors is the hypernephroma, growing in or upon the organ from the 
adrenal tissue—the aberrant “ rests ” of Grawitz. A. 0. J. Kelly, Ramsay, 
and Ellis have made important contributions to our knowledge of this form. 
Of 163 cases only 6 were extra-renal (Ellis). They may be small and in the 
renal cortex or form large tumors with extensive metastases, particularly 
in the lungs, Kelly states that most of the primary carcinomas and alveolar 
sarcomas of the kidney are really hypemephromata. 

The tumors attain a very large size, and almost fill the abdomen. In chil¬ 
dren they may be enormous. Morris states that in a boy at the Middlesex Hos¬ 
pital the tumor weighed 31 pounds. They grow rapidly, are often soft, and 
haemorrhage frequently takes place into them. In the sarcomata, invasion of 
the pelvis or of the renal vein is common. The rhabdomyomata rarely form 
very large tumors, and death occurs shortly after birth. In one of my cas>- 
the child at the age of three years and a half died suddenly of embolism of 
the pulmonary artery and tricuspid orifice by a fragment of the tumor, which 
had grown into the renal vein. 

Symptoms.—The following are the most important: (1) Haematuria in 
one-half the cases, which may be the first indication. The blood is fluid or 
clotted, and there may be very characteristic moulds of the pelvis of the kidney 
and of the ureter. It would no doubt lie possible for such to form in the 
luematuria from calculus, but 1 have never met with a case of blood-cads 
of the pelvis and of the ureter, either alone or together, except in cancer. It 
is rare indeed that cancer elements can be recognized in the urine, and jet 
the diagnosis has been made in this way. 

(2) Pain is an uncertain symptom. In several of the largest tumors which 
have come under my observation there has been no discomfort from beginning 
to close. When present, it is of a dragging, dull character, situated in the 
flank and radiating down the thigh. The passage of the clots may cause great 
pain. In one case the growth was at first upward, and the symptoms for some 
months were those of pleurisy. 

(3) Progressive emaciation. The loss of flesh is usually marked and 
advances rapidly. There may, however, be a very large tumor without 
emaciation. 

Physical Signs. —Tn almost all instances tumor is present. When small 
and on the right .side, it may be. yery movable; in some instances, occupy mf 
a position in the iliac fossa, it has been mistaken for ovarian tumor. The 
large growths fill the flank and gradually extend toward the middle has 
occupying the right or left half of the abdomen. Inspection may show two oi 
three hemispherical projections corresponding to distended sections of the 
organ. In children the abdomen may reach an enormous size and the vein 
are prominent and distended. On bimanua l .palpation the tumor is felt h 
nocflUT ttiA InrnW TPjrjfm ani csuLnsuallybe.Uflfid slightly fromiteied: 11 
some cases it is very movable, even when large; in others it is fixed, firm. an< 
solid. The .respiratory movements ha ve hu t slight influenca upon it. Rap'dl 
growing renal tumors are soft, and on palpation may give a sense of fluctua 
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tion. A point of considerable importance is the fact that the colon crosses the 
tumor, and can usually be detected without difficulty. 

Diagnosis. —In children very large abdominal tumors are either renal or 
Retroperitoneal. ^The retroperitoneal sarcoma tLobuteiu’s ctM&er) is more eeji- 
jSral, but may attain as large a size. If the ease is seen only toward the end, a 
differential diagnosis may be impossible; but as a rule the sareorya is less mov- 
ii ^1g r . It is to be remembered that these tumors may imade the kidney. On 
thn left “ il1n nn enlarged spleen is readily distinguished, as the edge is very 
(listuifit and the notch or notches well marked : it descends dyuiug.respiration, 
and_t |n » gn] iyn lies behind, no t. in . Ia mt-of-it. - On the .right side growtlis of the 
liyfiEJtre occasionally' confounded with renal tumors; but such instances are 
rare, and there can usually be detected a zone of .ranmanoa between the upper 
uiaigiB-ofthwrenal tumor and tbe ribs, hale in the disease, however, this is 
not possible, for the renal tumor is in close union with the lnor. 

A malignant growth in a movable kidney may bo very deceptive and may 
simulate cancer of the ovary or myoma of the uterus. The great mobility 
upward of the renal growth and the negative result of examination of the 
pelvic viscera are I he reliable points. 

When the growth is small and the palient in good condition removal of the 
>rgan may he undertaken, but the percentage of cases of recovery is very small, 
inly 5.4 per cent ((!. Walker). 

•3CTTT CYSTIC DISEASE OF THE KIDNEY. 

The following varieties of cysts are met. with : 

I. The snfall cysts, already described m connection with the chronic 

nephritis, which result from dilatation of obstructed tubules or of llownian’s 
capsules. There are cases very difficult to classify, in which the kidneys are 
greatly enlarged, and very cystic in middle-aged or elderly persons, and yet 
not so lurge as in the congenital form. , 

II. Solitary cysts, ranging m size from a marble to ail orange, or even 
larger, are occasionally found in kidneys which present no other changes. In 
exceptional cases, they may form tumors of considerable size. Newman oper¬ 
ated on one which contained 25 ounces of blood. They, too, in all probability, 
rasult-iiom. obstruction. 

III. Th e polyc ystic kidneys in which the greatly enlarged organs, weighing 
even as much as six pounds, are represented by a conglomeration of cysts, vary¬ 
ing in size from a pea to a marble. Little or no renal tissue may be noticeable, 
although in microscopical sections it is seen that a considerable amount re¬ 
mains in the interspaces. The cysts contain a clear or turbid llmd. sometimes 
reddish-brown or even blackish in color, and may be of a colloidal consistence. 
Albumin, blood crystals, cholesicrin. with triple phosphates and fat drops are 
found in the contents. Urea and uric acid are rarely present. The cysts 
are lined by a flattened epithelium. They occur in the feet us, and sometimes 
are of such a size as to obstruct labor. In the adult they are usually bilateral, 
and there is every reason to believe that they begin in early life and increase 
“fradually. Indeed, a progressive growth has been noticed in some cases (Alfred 
King). They may be found in connection with cystic disease of the liver and 
Aher organs. It is difficult to account for the origin of this remarkable eon- 
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dition, which some regard as a defect of development rather than a patho¬ 
logical change, and point to the association in the fatal cases of other anoma¬ 
lies, as imperforate anus. Shattock and Bland Sutton have suggested that 
the anomaly of development is a failure of complete differentiation of the 
Wolffian bodies, but embryologists whom I have consulted on this point tell 
me that this is most unlikely. Others believe the condition to be a new growth 
—a sort of mucoid endothelioma. 

It is interesting to note that several members of a family may be affected. 
I have reported an instance in which mother and son were the subjects of 
the disease. 

Symptoms. —Of five cases which I have seen in adults the condition was 
recognized during life in four. The features are characteristic. 

(а) Bilateral tumors in the renal regions, which may increase in size 
under observation. They may cause great enlargement of the upper zone of 
the abdomen. The colon and stomach are in front of the tumors, on the 
surface of which in very thin subjects the cysts may be palpable. 

(б) Hsematuria, which may recur at intervals for years. 

(c) The signs of a chronic interstitial nephritis—(1) pallor or muddy 
complexion; in rare instances a bronzing of the skin; (2) sclerosis of the 
arteries; (3) hypertrophy of the heart with accentuated second sounds; 
(4) urine abundant, of low specific gra\ity, with albumin, and hyaline and 
granular tube-casts, and in one of my cases there were cholesterin crystals. 
Death occurs from uraemia or the cardio-vascular complications of chronic 
Bright’s disease. A rare event is rupture of a cyst with the formation of a 
perinephric abscess and peritonitis. In two of my cases the skin became much 
i pigmented. 

While both kidneys are, as a rule, involved, one may be much smaller than 
the other. 

Operation is rarely indicated, unless the condition is found to be uni¬ 
lateral, in which case Morris has removed the kidney in several instances, and 
the patients have remained well for years. 

IY. Occasionally the kidneys and liver present numerous small cysts scat¬ 
tered through the substance. The spleen and the thyroid also may be involved, 
and there may be congenital malformation of the heart. The cysts in the 
kidney are small, and neither so numerous nor so thickly set as in the con¬ 
glomerate form, though in these cases the condition is probably the result <d 
some congenital defect. There arc cases, however, in which the kidney.- art 
very large. It is more common in the lower animals than in man. 1 have 
seen several instances of it in the hog; in one case the liver weighed 40 pound- 
and was converted into a mass of simple cysts. The kidneys were less involved 
Charles Kennedy found references to 12 cases of combined cystic disease of tl« 
liver and kidneys. 

The echinoccocus cysts have been described under the section on para-it 
Paranephric cysts (external to the capsule) are rare; they may reach a hug 1 
size. 
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Suppuration in the connective tissue about the kidney may follow (1) 
hln fffl (&) the extension of lntlaniuiation from the pelvis of the 

kidney, the kjdney-itsolf, or the ureters; (j|). iierl'oratiou of tlje bowel, most 
commonly the appendix, in some instances the colon; (4) extension of sup¬ 
puration from the spine, as in caries, or from the pleura, as in empyema; (5) 
as a sequel of the fevers, particularly in children. 

Post mortem the kidney is surrounded by pus, particularly at the posterior 
part, though the pus may lie altogether in front, between the kidney and (lie 
peritonaeum. Usually the abscess cavity is extensive. The ,pns is often offen¬ 
sive and may have a distinctly ficeal odor from contact with the large bowel. 

It may burrow in various directions and burst into the pleura and he dis¬ 
charged through the lungs. A more frequent direction is down the psoas 
muscle, when it appears in the groin, or it may pass along the ilincus fascia 
and appear at PonparfsTTgaiiienr 'TTniay perforate the bowel or rupture into 
the'pwttwnfe’um; sometimes it penetrates the bladder or vagina. 

~Postmortem we occasionally' find a condition of diroitic perinephritis in 
which the fatty capsule of the kidney is extremely firm, with numerous bands 
of fibrous tissue, and is stripped off from the proper capsule with the gieatcst 
difficulty. Such a condition probably produces no symptoms. 

Symptoms.—‘There may lie intense pain, aggravated by pressure, in tho 
lumbar region. In other instances, the onset is insidious, without pain in tho 
renal region; on examination signs of deep-seated suppuration mav be detected. 
Ou the affected side there is usually pain, which may bo referred to the neigh- • 
Imrhood of the hip-joint or to (lie joint itself, or radiate down the tlngh and he 
associated with the retraction of (lie testis.. The patient lies with the t ngi 
flexed, so as to relax the psoas muscle, and in walking throws, as far as pos¬ 
sible.' the weight on the opposite leg. Tie also* keeps the spine immobile, 
assumes a stooping posture in walking, and has great difficulty in voluntari y 


adducting the thigh (Gibney). 

There-may be pus in the urine if the disease has extended from the pelvis 
or the kidney, but in other forms the urine is clear. When-pu* has formed 
there-aie usualfo chills with irregular fever and sweats. Ou examination, 
deepi-seate&jnduration is felt between the last rib and the crest of the ilium. 
Bimanual palpation may reveal a distinct tumor mass. CEdcma or puffiness 

of the skin is frequently present. . . , 

~ Diagnosis. —Tho diagnosis is usually easy; when doubt exists the aspirator 
needle should be used. We can not always differentiate the primary forms 
from those due to perforation of the kidney or of the bowel. This, however, 
makes but little difference, for the treatment is identical. It is usually po.- 
sible by the history and examination to exclude diseases of the ver ™ 
children hip-joint disease may be suspected, but the pain is ug cr > a 
is no fulness or tenderness over the hip-joint itself. 

The treatment is dear-early, free, and permanent drainage. 



SECTION VIII. 


DISEASES OF THE BLOOD AND DUCTLESS 

GLANDS. 

L AN2EMIA. 

Definition.— Anamiift may be defined as a reduction in the amount of the 
blood as a whole or of its corpuscles, oligocythemia, or of certain of its more 
important constituents, such as albumin and hemoglobin. 

* Pseudo-Anamk.— The state of the skin and mucous membranes is usually 
X safe guide in judging of the presence of anaemia. There are certain con¬ 
ditions in which this is deceptive, and a marked pallor may exist with nearly 
normal corpuscles and hemoglobin. (1) The pallor of nausea and the anemia 
following a drinking-bout (Katzenjammer!); (2) the apparent anemia of 
Bright’s disease, of certain cases of heart disease, of early arterio-sclenws 
(Stengel); (3) of the morphia habitue , sometimes of the lead worker; and 
k (4) of certain perfectly healthy individuals who are, so to speak, bom pale 
and stay pale—these are some of the conditions in which with a p^eudo- 
anaemia there is a normal or nearly normal blood-count and color index. 

Anaemia may be local or general. 

local Anaemia.—Tissue irrigation with blood is primarily from the heart, 
but in all extensive systems of this sort provision is made at the local terri¬ 
tories for variations in the supply, according to the needs of a part. The 
sluices are arranged by means of the stop-cock action of th e ar teries, which 
contract or expand under the influence of the vaso-motor ganglia, central and 
peripheral. If the sluices of one large district are too widely open, so much 
blood may enter that other important regions have not enough to keep them 
at work. \Local anaemia of the brain, causing swooning, ensues when the 
mesenteric channels, capable of holding all the blood of the body, are wide 
open. ^Emotional stimuli, reflex from pain, etc., removal of pressure, as after 
tapping in ascites, may cause this. It is probable that many of tho nervous 
and other symptoms in enteroptosis are due to the relative anaemia of the 
cerebral and spinal systems, owing to the persistent overflowing of the mivn- 
teric reservoir. '.We know very little of local anaemia of the various organs 
but poroibly functional disturbance in the liver, kidneys, pancreas, heart, etc., 
may result from a permanently low pressure in the local blood “main-- 
'Anemia from spasm of the arterial walls is seen in Eaynaud’s disease, which 
usually affects the peripheral vessels, causing local syncope of the fingers, hut 
it may occur in the visceral vessels, particularly of the brain, and cause tem¬ 
porary hemiplegia, aphasia, etc. 

718 
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Qenenl a naemia may be: (1) Secondary or symptomatic; (2) prininry, 
essential, or cytogenic. 

Secondary An.k.mia. 

Under this division comes a large pro|)ortion of all eases. The following 
are the most important groups, based on the etiology: 

(1) Anaemia from haemorrhage, either traumatic or spontaneous. Tho 
loss of blood may be rapid, as in lesions of large vessels, in injury or in rup¬ 
ture of aneurisms, in ulcer of the stomach or duodenum, or in ]>o-t-portum 
haemorrhage. If the loss is excessive, death results from lowering of the 
arterial pressure. In sudden profuse haemorrhage the loss of 2 or 1 pounds 
of blood may prove fatal. In the rupture of an aneurism into the pleura tho 
loss of blood may amount to 74 pounds, the largest quantity I lime known to 
be shed into one cavity. In a ease of hiemalemesrs the patient lost over to 
< rfrands of blood in one week and yet recovered from the immediate efforts. 
Byen after very severe luemorrhage the number of red blood-corpuscles is not 
'reduced so greatly as in forms of idiopathic amrniia. Thus in one ease ju-t 
mentioned, at the termination of the week of bleeding there were nearly 
1,390,000 red blood-corpuscles to Hie cubic millimclrc. Tho pi'orr— of regeijf 
eration goes on with great rapidity, and in some “ bleeders " a week or ten 
days suffice to re-establish the normal amount. The watery and 'aline con¬ 
stituents of the blood are readily restored by absorption from the gastro¬ 
intestinal traet. iThe albuminous elements also are quickly renewed, hut it 
may take weeks or months for the corpuscles to reach the normal standard. 
The haemoglobin is restored more slowlv than the corpuscles. Chart XVI, 
page 720, illustrates the rapid fall and gradual restitution in a ease of 
severe purpura hteniorrhagiea. In September the blood-count was: red bloml- 
corpuscles, 5,350,000; leucocytes, 5,500; lucmoglobin. Of per cent. 

The microscopical characters of the blood after severe luemorrhage may 
not be greatly changed. > The red corpuscles show, usually, rather more 
marked differences in size than normally, while tho average size may be a 
trifle reduced; there may he a'moderate poikilooylosis. .The corpuscles are 
paler than normally. ' Nucleated red corpuscles appear, almost always, -non 
after the haemorrhage; they are, however, not numerous, except when their 
large number indicates the .so-called blood crisis.' Those are small hoilu- of 
about the same size as a normal red corpuscle with a small, round, dis-ply 
staining nucleus. <'Free nuclei may he found. ‘The colorless corpuscles are, 
at fi rst, ipeypAsed in number. There is a moderate leucocytes^, the differen¬ 
tial count showing an increase in the multinuelear nentrophiles w ilh-a d i m i¬ 
n ution in flip small m on o n 11 clear elements. 'During recovery the leueoeytosis 
diminishes. >«The color index is low. ns the hemoglobin regenerates more slowly 
and tSo corpuscles are smaller and lighter. 

The reduction in hemoglobin is always proportionately greater than that 
in the corpuscles. 

In some instances a rapidly fatal anaemia may follow a single severe 
haemorrhage, as in post-partum cases, or repeated small hemorrhages, as in 
Purport. Here the appearances of the red corpuscles are mueh the aame, 
except in the total absence of nucleated red corpuscles. 

TheJfiujjpeytes in these cases are usually reduced in number f the poly- 
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nuclear elements are present in a relatively diminish^ proportion, while the 
'.small mononuclear forms are numerous. 'Post mortem there is a total absence 
of any regenerative activity on the part of the bone-marrow. 

The above description is of the blood changes after one severe hemorrhage. 
In the case of repeated hemorrhages the picture depends upon the interval 
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Chart XVI. —Illustrates the Rapidity with which Aiushia is Prodcord nr Purpura 
Hajhourhaqica and the Gradual JUcovkry. Jfc 


between the losses of blood: if long enough to allow complete regeneration 
each time the total amount of blood lost may be excessive and yet the patient 
recover rapidly after the last as in a case of phthisis mentioned by Ehrlich 
who lost by haemoptysis twenty kilogrammes of blood in six and. a Half months. 

If, however, the intervals are so short that recovery from each is not 
possible there soon occurs .a chronic anaemia with very tardy regeneration; a 
hydraemic plasma, low color index, and lymphocytosis. 

(3) Anaemia is frequently produced by long-continued drain on the albu¬ 
minous materials of the blood, as in, chronic suppuration andi^jigbPg disease. 
Prolonged-lactation acts in the same way. - Rapidly growing tumors may 
cause a profound anaemia, as in gastric cgneer. The characters of the blood 
here may be much the same as in the acute cases. Usually the poikilocytosis 
is more. marked; in severe cases it may be excessive. The jmeseiice, however, 
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of the very large corpuscles, such as one sees in pernicious anaemia, is not 
noted, the av erage size appearing to be rather smaller than normal. 

Nucleated red corpuscles are usually scanty. In long-continued chronic 
secondary - anaemias occasional larger nucleated red corpuscles may be seen, 
bodies with larger palely staining nuclei; in some of these cells karyokinctic 
figures occur. Nucleated red corpuscles with fragmentary "nuclei may also 
be seen. 


The leneeeytes may be increased in number, though in some severe chronic 
cases there may be a diminution. 

(3) Anamia from Inanition.—This may be brought about by defective 
food-supply,, or by conditions which interfere with the proper reception and 
prejftation of the food, as in cancer of the (esophagus and chronic dyspepsia. 
The reduction of the blood mass may lie extreme, but the plasma suffers pro¬ 
portionately more than the corpuscles, which, even in the wasting of cancer 
of the oesophagus, may not be reduced more than one-half or three-fourths. 
The reduction in the plasma may be so great that the corpuscles show a 


relative increase. 

(4) Toxic anemia is induced by the action of certain poisons on the 
blood, such as lead, mercury, and arsenic, among inorganic substances, and 
the virus of syphilis and malaria among organic poisons. They act cither 
by directly destroying the red blood-corpuscles, as in malaria, or by jpereas- 
ing the rate of ordinary consumption. The anaimia of pyrexia may in part 
be due to a toxic action, but is also caused in part by the disturbance of 
digestion and interference with the function of the blood-making organs. 


Pbimaey on Essential Anemia. 


1. Chlorosis. 


Definition. —An anmmia of unknown cause, occurring in young girls, char¬ 
acterized by a marked relative diminution of the h®moglobin. 

Etiology.-— It is a disease of girls, more often of blondes than of brunette. 
It is doubtful if males are ever affected. I have never seen true chlorosis in 
a boy. The ago of onset is between the fourteenth and seventeenth years; 
under the age of twelve cases are rare. Recurrences, which are common, may 
extend into .<Ae third decade. Of the essential cause of the disease wc know 
nothing. ■ There exists a lowered energy in the blood-making organs, asso¬ 
ciated in. some obscure way with the evolution of the sexual apparatus in 
women, iHereditary influences, particularly chlorosis and tuberculosis, play a 
part in some cases. Sometimes, as Virchow pointed out, the condition exists 
with a defective development (hypoplasia) of the circulatory an genera ive 


6 The disease is most common among the ill-fed, overworked girls of large 
towns, wh o are con fined all, day in close, badly lighted rooms, 
much stair-dimbmg. Cases occur, however, under the most favorable con 
ditions of life, but not often in country-bred girls, as Maudlin sings m th 
Complect Angler ,fiack of proper exercise an<g* fresh air, andtheuseof 
►improper food art important factors.* Emotiomfl and/pervous 
may befprominent—so prominent thai/certain writers have regarded the dm- 
as a neurosis. De Sauvages speaks of 4 chlorose par amour. Newly 
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arrived Irish girls were very prone to the disease in Montreal. The “ corset 
and chlorosis ” expresses 0. Bosenbach’s opinion. Menstrual disturbances are 
Bpt uncommon, but are probably a sequence, not a cause, of chlorosis. Sir 
Andrew Clark believed that constipation plqys an important role, and that 
the condition is in reality a voproemia due to the absorption of poisons—leueo- 
maines and ptomaines—from the large bowel, a view which does not seem 
very reasonable, considering the great frequency of constipation both in 
women and in men. 

Symptoms. — (a) Qese&al.—T he symptoms of chlorosis are those of 
ansemia. The subcutaneous fat is well retained or even increased in amount. 
The complexion is peculiar; neither-the blanched aspect of haemorrhage nor 
the muddy pallor of grave anaemia, but a curious yellow-green tinge, which 
has given to the disease its name, and its popular designation, the green sick¬ 
ness. Occasionally the skin shows areas of pigmentation, particularly about 
the joints. In eases of moderate grade the color may be deceptive, as the 
cheeks have a reddish tint, particularly on exertion (chlorosis rubra). The 
subjects complain of breathlessness and palpitation, and there may be a tend¬ 
ency to fainting—symptoms which often lead to the suspicion of heart or 
lung disease. Puffiness of the face and swelling of the ankles may suggest 
nephritis. The disposition often changes, and the girl becomes low-spirited 
and irritable. The eyes have a peculiar brilliancy and the sclerotica are of a 
bluish color. 

(6) SrKCiAL Features. — Blood .—The drop as expressed looks pale, 
Johann Duncan, jn lHGt, first called attention to the fact that the essential 
feature was not a great reduction in the number of the corpuscles7 but a 
•quantitative change in the haimoglobin. The corpuscles themselves look pale. 

In 63 consecutive cases examined at my clinic by Thayer, the average num- 
hfix per cubic millimetre of the red blood-corpuscles was 4,096,544, or over 
80 .per. cent, whereas the percentage of haemoglobin for the total number a as 
42.3 per cent. The accompanying chart illustrates well these striking differ¬ 
ences. There may, however, be well-marked actual anaemia. The lowest blood- 
count in the series of cases referred to above was 1,932,000. There may lie 
all the physical characteristics and symptoms of a profound anaemia with the 
renumber of the blood-corpuscles nearly at the norqfi. standard. Thus in one 
instance the globular richness was over 85 per d%ii, with the htemoglobin 
about 35. No other form of anaemia presents this feature, at least with the 
same constancy and in the same degree. The importance of the reduction in j 
the haemoglobin depends upon the’'fact that it is the iron-containing elements 
of the blood with which in respiration the oxygen enters into combination. 
This marked diminution in the iron has also been determined by chemical 
analysis of the blood. The microscopical characteristics of the-blood are as 
follows: In severe cases the corpuscles may be extremely irregular in size and 
shape—poikilocytosis, which may occasionally be as marked as in some cases 
of pernicious anaemia. The; large forms of red blood-cells are not as com¬ 
mon, and the averagei-sizc is stated to be below normal. iThe color of the 
corpuscles is noticeably pale and the deficiency may be seen either in indi¬ 
vidual corpuscles or in the blood mixture prepared for counting, i Nucleated 
red corpuscles (normoblasts) are not very uncommon, and may vary greatly 
in numbers in the same case at different periods. ^The-loueocytes may show 



AN mil A. 


a slight increase; the average in the 63 cases above referred to was 8,467 per 
cubic millimetre. "r 

(c) Gabteo-intestinai, Symptoms. —The appetite is capricious, and par 
. tienta often have a longing foj unusual articles, parti cularly arid* l n some 
' instances .^ eat.alLsorts of indigestible things, such as chalk or even earth. 
1 Superaeidity of the gastric juice is commonly associated with chlorosis. In 
19 out of 91 cases in Itiegel’s clinic this condition was found to exist. In 
the other two instances the acidity was normal or a trifle increased. : Distress 



after eating and even cardialgic attacks may be associated, with it. Con¬ 
stipation is a common symptom, and, as already mentioned. 1ms been regarded 
88 an ftnportant element in causing the dise ase. A majority of chlorotic girls 
whoHear corsets" havPgSsffbpfosis. and on inflation the stomach will be found 
vertically placed; sometimes the organ Js. very much dilated. The motor 
power-is usually well retained. Enteroptosis with palpable right kidney is 
not uncommon. 
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^ (d) Cieculatoby Symptoms. —Palpitation of the heart occurs on exer- 
tufc, and may be the most distressing symptom of which the patient com¬ 
plains. Percussion may show slight increase in the transverse dulness. A 
systolic, murmur is heard at the apex or at the base; more commonly at the 
latter, but in extreme c^s at both. A diastolic murmur is rarely heard. 
The systolic murmur is usually loudest in the second left intercostal space, 
where there is sometimes a distinct pulsation. The exact mode of production 
is still in dispute. B alfour holds that it is produced at the mitral orifice by 
relative insufficiency of the valves in the dilated condition of the ventricle. 
'On the right side of the neck over the jugular vein a continuous murmur 
may be heard, the bruit de diable, or humming-top murmur. 

The pulse is usually full and soft. Visible impulse is present in the veins 
of the neck, as noted by Lancisi. Pulsation in the peripheral veins is some^ 
times seen. Thrombosis in the veins may occur, most commdtty in the 
‘’femoral, but in other instances in the cerebral sinuses there may be multiple 
thrombi. In 86 cases the veins of the legs were affected in 48, the cerebral 
sinuses in 29 (Lichtenstem). The chief danger in thrombosis of the extremi¬ 
ties is pulmonary embolism, which occurred in 13 of 52 cases collected by 
* Welch. 

> As in all forms of essential anaemia, fever is not uncommon. Chlorotic 
patients suffer frequently from headache and neuralgia, which may be parox¬ 
ysmal. The hands and feet arc often cold.' Dcrmatographia is common. 
Hysterical manifestations are not infrequent. Menstrual disturbances are very 
common—amenorrhcea or dysmenorrhoea. With the improvement in the blood 
condition this function is usually restored. 

*■ Diagnosis, —The green sickness, as it is sometimes called, is in many in¬ 
stances recognized at a glance. The well-nourished condition of the girl, the 
peculiar complexion, which is most marked in brunettes, and the white or 
bluish sclerotics are very characteristic. A special danger exists in mistak¬ 
ing the apparent anaemia of the early stage Qf julmonary tuberculosis for 
chlorosis. Mistakes of this sort may often be avoided by the very simple 
test furnished by allowing a drop of blood to fall on a white towel or a piece 
of blotting paper—a deficiency in haemoglobin is readily appreciated. The 
, palpitation of the heart and shortness of breath frequently suggest heart-dis¬ 
ease, and the oedema of the feet and general pallor cause the cases to be mis¬ 
taken for Bright’s -disease. In the great majority of cases the characters of 
the blood readily separate chlorosis from other forms of anaemia. 


Idiopathic or Progressive Pernicious Ancemia. 

The disease was first clearly described by Addison, who called it ffio- 
pathio anrnmi a. Channing and Gusserow described the cases occurring post 
partum, bu t to Biermer we o we a revival of interest, in the subject. 

** Etiology.— The existence of a separate disease worthy oh' the term pro¬ 
gressive pernicious anaemia has been doubted, but there The very many 
cases in which, as Addison says, there exist none of the usual causes or 
concomitants of anaemia. Cliwiwtiy there are several different gro ups whic h 
present: the nharonteiM-n^.pregaBaauta nnrl pornifjpiis anaemia ailji are etiolo g- 
i eally differ ent.. Thus, a fatal anaemia may be due to the presence of para- 
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gltee, or may.follw haanorrhage, or be associated with chronic atrophy of the 
stomach; blit when we have excluded all these causes there remains a group 
which, in the words of Addison, is characterized by a "general ansemia 
vflCCniring without any discoverable cause whatever, cases in which there had 
no previous loss of blood, no exhausting diarrhoea, no chlorosis, no 
pjupura, no renal, splenic, miasmatic, glaudular, strumous, or malignant 
'disease.” 


William Hunter considers that the idiopathic anamiiu described by Addi¬ 
son and the propess ive pernicious aninnia of Biermer are different affections. 
That described^ Addison is a distinct disease, while that described by Bier- 
,mer'la“a frequently recurring group of symptoms met witli in very different 

f ditions of disease.”/ Hunter holds that there are two important factors 
the disease, (a) haemolysis and (b) a chronic septic infection often asso¬ 
ciated with a specific glossitis, and oral, gastric, and intestinal sepsis. 

Idiopathic ansemia is widely distributed. It is of frequent occurrence 
in the Swiss cantons, and it is common in the United States. Tt affects inid-^, 
dle-aged persons, but instances in children have been described. Of the 81 
eases in my hospital series 3(1 wore above fifty years of age; only 1 was unddlr 
twenty. Griffith mentions about 10 eases occurring under twelve yegrs of *■ 
age. The youngest patient I have seen was a hoy of ten. .Males are more t 
frequently affected than females. Of 550 cases collected by Col man, 323 were 
in men and 227 in women. Sinkler and Eshner record 3 cast's in one family, 
the father and two girls. 

With the following conditions'may be associated a profound ami’iniu not 
always to be distinguished clinically from Addison's idiopathic form: 

(a) Pregnancy and Parturition .—The symptoms may occur during png-* 
nancy, as in 19 of 29 cases of this group in Eiehhorst’s table. More com¬ 
monly, in my experience, the condition has been post partum. 

(b) Atrophy of the Stomach. —This condition, early recognized by Flint 
and Fenwick, may certainly cause a progressive pernicious nnamiia. By mod¬ 
ern methods it may now be possible to exclude this extreme gastric atrophy. 

(er) Parasites .—The most severe form may he due to the presence of para¬ 
sites, and the accounts of cases depending upon the ancliylostomu and the 
bothriocephalus describe a progressive and often pernicious ana'inin. 

After the exclusion' of these forms there remain a large proportion, which 
correspond to Addison’s description. The researches of Quincke and Ins stu- 
denf Peters showed that there was an enormous increase in the iron in the 
liver, and they suggested that the affection was probably due to increased 
haemolysis. This has been strongly supported by the extensive observations 
of Hunter, who has also shown that the urine excreted is dui ker in color and 
coqjping pathological urobilin. The, lamoa tint of the skin o r the actu al 
i anndirm ia ftffirihnicfl , nn thia view, to .an .overproduction. To explain the 
hsanolysis, it has been thought that in the condition of faulty gastro-intestinal 
digestion, whiebus so commonly associated with these cases, poisonous mate¬ 
rials jure developed, which when absorbed cause destruction of the corpuscles. 
Certainly the case for haemolysis is very strong, and is supported by the experi¬ 
mental work of Bunting, who has been able to produce in animals a condition 
the counterpart of pernicious ansemia in man. 

Stqekman suggests that repeated small capillary haemorrhages—chiefly ip* 
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t ernal—pl ay an important role in the causation otibi. disease, which also 
explains, he holds, the existence of a great excess of iron in the liver'. 

Oh the other hand, F. P. Henry, Stephen Mackenzie, Rindfleisch, and other 
authorities incline to the belief that the essence of the disease is in defective 
hsemogenesig— in consequence' of which the red blood-corpuscles are abnor- 
m ally vulnerable. 

A Morbid Anatomy.—^The body is rarely emaciated. ^ lemon tint of the 
skin is present in a majority of the cases. -/The muscles often are intensely 
$ed i n color, like horse-flesh, while the fat is light yellow. ^ Haemorrhages are 
common on the skin and serous surfaces. /T he hear t, is usually larg e, flabby, 
and empty. In one instance I obtained only 2 drachms of blood from the 
right heart, and between 3 and 4 from the left. The. muscle substance of the 
heart is intensely fatty, and of a pale, light-yellow color. In no affection do 
we see more extreme fatty degeneration. The lungs show no special changes. 

' The stomach in many instances is normal, but in some cases of fatal anaemia 
the mucosa has been extensively atrophied. In the case described by Henry 
and myself the mucous membrane had a smooth, cuticular appearance, and 
there was complete atrophy of the secreting tubules. ■ The liver may be anlatgcd 
an d,- fatty . In most of my autopsies it was normal in size, but usually fatty. 

'■ The iron is in excess, a striking contrast to the condition in cases of secondary 
anaemia. It is deposited in the outer and middle zones of the lobules, and in 
two specimens, which I examined, seemed to have such a distribution that the 
bile capillaries were distinctly outlined. This, Hunter states, is a special and 
characteristic lesion, possibly peculiar to pernicious anaemia. 

The spleen shows no important changes. In one of Palmer Howard's 
Pases the organ weighed only 1 ounce and 5 drachms. Thfi.iron. pigment is 
usually in excess. The lymph-glands may bo of a deep red color. The amount 
of iron pigment is increased in the kidneys, chiefly in the convoluted tubules. 
/The bone-marrow is usually red, lymphoid in character, showing great num¬ 
bers of nucleated red corpuscles, especially the larger forms called by Ehrlich 
gigniltolilasts. Cases in which the bone-marrow shows no signs of activity 
have been described as aplastic anaemia. Lichtheim and others have found 
sclerosis in the posterior columns of the cord. 

Symptoms.—The patient may have been in previous good health, but in 
many cases there is a history of gastro-intestinal disturbance, mental shock, 
or worry. The description given by Addison presents the chief features of the 
disease in a masterly way. “It makes its approach in so slow and inaidipus 
a manner that the patient can hardly fix a date to the earliest feeling of that 
languor which is shortly to become so extreme. Th e countenance gets pa le, 
the whites of the eyes become peayly, the general-fr ame flab by rather than 
wasted, the pulse, perhaps large, but remarkably s oft and coynpressih ie. and 
occasionally with a slight jerk, especially under the slightest excitement. 
There is an i ncreasing indisposition to exertion, with an uncomfortable feeling 
of faintness or breathlessness" In attempting it; the heart is readily made t<> 
ppjpjtgta ■ the w hole surface of the bo dy presents a blanched, smooth, and 
waxy a ppearance; the lips, g ums, and tong ue seem bloodless, theSaKbiness 
of the solida increases, the appetite, fails, extreme languor and faintness super¬ 
vene, breathl essne ss and palpitations are produced by the most trifling exertion 
or emotion; some slig ht oede ma is probably perceived ahonl-ihajigkles; the 
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debility becomes extreme—the patient can no longer rise from bed; the mind 
occasionally wanders; he falls i a t e- a prostrate and half-torpid state, and at 
length expires; -nevertheless, to the very last, and after a sickness of several 
months’ duration, the bulkiness of the general frame and the amount of obes¬ 
ity often present a most striking contrast to the failure and exhaustion observ- 
ible in every other respect.” 

The Blood-—T he red corpuscles may fall to onc-iifth or less of the nor. 
nal number. The average count in my 81 (in 102 admissions) hospital cases 
vas 1,575,000 per cubic millimetre—that is, in 81 per cent of the cases under 
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2,000,000 and in 12 per cent under 1,000,000 cells—and the haunoglobm was 
about 30 per cent. The hremoglobin is relatively increased, so that the indi¬ 
vidual globular richness is plus, a condition exactly the opposite to that which 
occurs in chlorosis and the secondary anaraia, in which the corpuscular rich- 
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ness in coloring matter is minus. The relative increase in the hsemoglobin is 
probably associated with the average increase in the sue of the red blood-cor¬ 
puscles. Chart XVIII, page 727, illustrates these points. Microscopically the 
red blood-corpuscles present a great variation in size, and there can be seen 
large giant forms, megalocytes, which are often ovoid in form, measuring 
8,11, or even J5 in diameter—a.circumstance which Henry regards as indi¬ 
cating a reversion to a lower type. Laache thinks these pathognomonic, and 
they certainly form a constant feature. There are also small round cells, 
microcytes, from 2 to 6 p in diameter, and of a deep red color. The corpus- 
ceB show a remarkable irregularity in form; they are elongated and rodlike 
or pyriform; one end of a corpuscle may retain its shape while the other is 
narrow and extended. To this condition of irregularity Quincke gave the 
name poikilocytosis. 

Nucleated red blood-corpuscles are almost always present, as pointed out 
by Ehrlich. It may require a long search to find them. There are two types, 
normoblasts and megaloblasts, which Ehrlich regards as almost distinctive of 
this anaemia. There are frequently forms intermediate between these two 
groups which often have irregular nuclei. A relatively large number of 
megaloblasts usually indicates a grave outlook. Though these large forms arc 
lmost characteristic, occasionally forms closely similar to them may be found 
jin the graver secondary anaemias—e. g., hothriocepbalus anaemia, anchjlosto- 
' missis—and in leukaemia. Karyokinetic figures may be seen in these bodies. 
Bed corpuscles with fragmenting nuclei are common in pernicious anaemia. 
Blood crises were first described under this name by v. Noorden. He con¬ 
sidered the phenomenon one of active blood regeneration, causing the appear¬ 
ance in the peripheral blood of large numbers of nucleated reds, which remain 
for a few days* and are followed, by a.decided gain .in the .blood-count. This 
may bo true in secondary anaemias, but in pernicious araemia they are often 
part of the terminal picture with declining count of red corpuscles and leuco¬ 
cytes, and the presence of large numbers of nucleated reds which may continue 
even for nineteen weeks, as if the marrow were making convulsive but fruitless 
efforts to restore the blood. There were 20 crises in 13 of my 81 cases, and in 
5 they were terminal events. Three-fourths of these crises were megaloblastic 
in character, in the others the cells were chiefly normoblasts. In the highest 
crisis there were 14,388 normoblasts, 400 intermediates, and 138 megaloblasts 
per cubic millimetre. Bensancon and Labbd mention a crisis with 10,000 
normoblasts and 960 megaloblasts per cubic millimetre (the intermediates 
were probably counted with the latter). Only 5 of the 20 crises were followed 
by a real gain in the count of red cells, and these were of normoblastic type. 
Th* leucocytes are generally normal or diminished in number, even to 500 
per cubic millimetre; and a markdd relative increase in the small mononuclear 
forms—in one of my cases even 79 per cent, yet with absolute number normal 
—with a diminution in the polynuclear leucocytes, is often noted. Myelocytes 
are usually found, and in one of my cases were 8 per cent. Theilood-plates are 
either absent or very scanty. 

The cardio-vascvhr symptoms are important and are noted in the de¬ 
scription given above. Heemic murmurs are usually present. The larger 
ajteriea pulsate visibly and the throbbing in them may be distressing to the 
■'’patient. /The pulse is full and frequently suggests the water -hamme r heat of 
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aortic insufficiency. The capillary pulse is frequently to be 6een. The super¬ 
ficial, veins are often prominent, and I have seen well-marked pulsation in 
them. Hsemorrhagcs occurred, either in the skin or from the mucous sur¬ 
faces, in 12 cases of my series. Hetinal luemorrhages are common. There are 
rarely symptoms in the respiratory organs. 

Gastro-intestinal sympto ms.-sueh ns dyspepsia, nausea, and vomiting, may 
be present throughout the disease. l)inrrh<en is not infrequent. The urine is 
usually of a low specific gravity and sometimes pale, but in other instances if is 
of a deep sherry color, shown by Hunter and Mott to lie due to great excess 
of urobilin. Fever was present in three-fourths of my cases. 

The skin has most frequently a lemon-tint, sometimes positively ietermd; 
in a few cases there is pallor without any change in color, while in a third 
’ group the skin is pigmented, so that Addison’s disease is suspected. This 
occurs in a few instances in which arsenic has not been given; as a rule it 
■'■follows the administration of this drug. The pigmentation may bo patchy 
1 -rtnd associated with areas of leucoderma. The nervous symptoms are of great 
interest. Extensive changes may he present in the cord without any symp¬ 
toms during life. In a majority of the cases the numbness comes on in the 
legs and feet, less often in the hands, and in a few instances there is pain of 
great severity. Gradually the signs of postero-luteral sclerosis become well 
marked. In a third group, described by Hisicn Russell, Batten, and Collier, 
-the nervous symptoms—indicating a postero-lateral sclerosis—come lir-l and 
the amemia follows; but the cases have not always the features of the progres¬ 
sive pernicious disease. 

Diagnosis. —The disease is not often recognized by the general practi¬ 
tioner. The lemon-yellow tint of the skin lends to the diagnosis of jaundicei 
the pigmentation suggests Addison’s disease; the anamiia. puffy facp, swollen 
ankles, and albumin in the urine, Bright’s disease ; the shortness of*bronth and 
palpitation, heart-disease; the pallor and gastric symptoms, cancer of the 
stomach. The retention of fat, the insidious onset, the absence of signs of local 
disease, and the blood features already discussed are the most important diag¬ 
nostic points. From cancer of the stomach it is distinguished by (1) the 
absence of wasting; (2) the high-color index of the blood and the lower cor¬ 
puscular count, reaching frequently below one million per cubic millimetre; 
(3) the absence of the fairly characteristic reactions of the stomach contents; 
and (4) the marked improvement in the first attacks with rest, fresh air, 
diet, and arsenic. 

Prognosis. —In the true Addisonian, cases the ultima te outloo^jsJjad; of 
late years the proportion of cases of temporary recovery has increased. Of the 
Si cases from my wards, death occurred in 27 while under observation. C omits 
taken in 18 of the fatal cases on the day of death were all lielow 7 00.Q0Q red 
cells-percmif . The average duration of these was one year. One patient recov¬ 
ered completely. He was admitted in 1890 with a history of one year, wa» dis¬ 
charged well/ and returned in 1896 with cancer of the stomach. One patient 
is in good health six years and another four years after the onset. In Pve- 
Smith’s article in the Guy’s Hospital Reports he mentions 20 cases of recovery. 
Column in a recent article, states that one of these cases treated with arsenic 
in 1880 was alive and well in March, 1900. The history is usually not one .of 
progressive advance but of alternate periods of gain and loss. In my senes 
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a red count below one million has been a bad omen. The presence of many 
megaloblasts is unfavorable. They were relatively eleven times more numerous 
in the fatal cases, of my series than in those that recovered. That a large rela¬ 
tive percentage of small mononuclears was of bad import is not supported by 
my cases. Those that recovered had a slightly higher average percentage than 
the fatal cases,, The "blood crises are usually of ill omen. Patients who do 
not take arsenic well usually do badly. Gastro-intestinal disturbances arc 
serious. There are remarkable acute case*. which may prove fStlT within ten 
days* .as in a patient I saw with Finley, of Montreal. 

Treatment of Anaemia. — Secondary An.emta.— yT hc traumatic ease s do 
best, and with plenty of good food aftd fresh air the blood is readily restored. 
The extraordinary rapidity with which the normal percentage of red blood- 
corpuscles is reached without any medication'whatever is an important lesson. 
T tye. cause o f the hannorrhage should be'sought and the necessary indica¬ 
tions met. The large group depending on the drain on )h e-a.ll» un jpmjp mate¬ 
rials of the blood, as in Bright’s disease, suppuration, and fever, is difficult to 
treat'-successfully, and so long as the cause keeps up it is impossible to restore 
the normal blood condition.^ The anaemia of inanition requires plenty of 
nourishing food. When dependent on organic changes in the gastro-intestinal 
mUcosa not much can be expected from either food or medicine. In the toxic 
cases due to mercury and lead, the poison must be eliminated and a nutritious 
diet given with full doses of iron. In a great majority of these cases there is 
deficient blood formation, and the indications are briefly three: plenty of 
food, an open-air life, and iron. As a rule it makes but little difference what 
form of the drag is administered. 

• Chlorosis.— The treatment of chlorosis affords one of the most brilliant 
instances—of which we have but three or four—of the specific action of a rem¬ 
edy. Apart from the action of quinine in malarial fever, and of mercury and 
iodide of potassium in syphilis, there is no other drag the beneficial effects of 
which we can trace with the accuracy of a scientific experiment. It is a minor 
matter liow the iron cures chlorosis. Ia_a..week we give to a case .as much iron 
as is contained in the entire blood, as even in the worst case of chlorosis there 
is rarely a deficit of more than 2 grammes of this metal. Iron is present in 
the faeces of chlorotic patients before they are placed upon any treatment, 
so that the disease does not result from any deficiency of available iron in the 
food. Bunge believes that it is the sulphur which interferes with the digestion 
and assimilation of this natural iron. The sulphides are produced in the 
process of fermentatioq and decomposition in the faeces, and interfere with 
the assimilation of the normal iron contained in the food. By the adminis¬ 
tration of an inorganic preparation of iron, with which these sulphides unite; 
the natural organic combinations in the food are spared. 

In studying charts of chlorosis, it is seen that there is an increase in the 
red blood-corpuscles under the influence of the iron, and in some instances 
the globular richness rises above normal. The increase in the haemoglobin is 
slower and the maximum percentage may not be reached for a long time. 1 
have for years in the treatment of chlorosis used with the greatest success 
Blaud’s pills, made and given according to the formula in Niemsyr’s text-book, 
i which each pill contains 2 grains of the sulphate of iron. During f the first 
■eek one pill is given three times a day; in the second week, two pills; in 
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the third week, three pills, three times a day. This dose should be continued 
for four or fl ye weeks at least-before reduction. An importanTfeaturTin the 
treatment is to persist in the use of the iron for at least three months, and, if 
necessary, subsequently to resume it in smaller closes, ns recurrences arc so 
common. The diet should consist of good, easily digested food. Special care 
should be directed to the bowels, and if constipation is present .a saline purge 
should be given each morning. Such stress did Sir Andrew Clark lav on the 
importance of constipation in chlorosis, that he stated that if limited to the 
choice of one drug in the treatment of the disease lie would choose a purga¬ 
tive. In many instances the dyspeptic symptoms limy lie relieved by alkalies. 
Dilute hydrochloric acid, manganese', phospliorus. and oxygen have been recom¬ 
mended. Best in lied is important m severe eases. 

■ Treatment op Pernicious An,kmia.— There are five essentials: first, a 
diagnosis; secondly, rest m bed for weeks nr e\en months, if jxissihle (thirdly) 
in the open air; fourthly, all the goocf food .the patient can take; the outlook 
t depends on the stomach; fifthly, arsenic; Fowler's solution in increasing doses, 
beginning with tq iii or v three times a day, and increasing iq i each week until 
the patient takes rqxv or xx three times a day. Other forms of arsenic may be 
tried, as the sodium cacodylate or (lie ato.wl hypodermically. Accessories are 
oil inunctions; bone-marrow, which lias the merit of a reeonimendation by 
Galen; in some cases iron seems to do good. Care should be taken of the 
mouth and teeth. After recovery the patient should be told to watch the 
earliest indications of return of the 1 rouble and at once resume the arsenic. 

n. LEUKAEMIA. 

Definition. —An affection characterized by persistent increase in the white 
blood-corpuscles, associated with changes, either alone or together, in the 
spleen, lymphatic glands, or hone-marrow. 

The disease was described almost simultaneously by Vjrchow and by Ben¬ 
nett. who gave to it the name loucocythamna. It. is ordinarily seen in two 
main types, though combinations and variations may occur: 

(1) Spleno-medullary leuktemia, fn which the changes are especially 
localized in the spleen and the bone-marrow, while the blood shows a great 
increase in elements which are derived especially from the hitter 1 issue, a con- 
'dirion which Muller has termed “ myelmmiu.” filial t ab prefers to call this 
type of the disease^"myelogenous leukmmia,” believing the part played by 
the spleen in the process to he purely passive. 

(2) Lymphatic leukasmia, in which the changes arc chiefly localized in 
tlie lymphatic apparatus, the blood showing an especial increase m those ele¬ 
ments derived from the lymph-glands. 

Etiology. —We know nothing of the conditions under which the disease 
arises. It is not uncommon in America. There have been 37 eases in my x 
wards in fifteen years, of which 24 were of the spleno-myeiogenous and 13 < 
of the lymphatic type. There were 21 males and lfi females. Four were 
colored. There were 24 below the age of forty years. The disease is most 
.common in the middle period of life. The youngest of my pat.ients was a ^ 
child of eight months, and cases are on record of the disease as early as the J, 
•eighth or tenth week. It may occur as late as the seventieth year. Males 
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are more prone to the affection than females. Birch-Hirschfeld states that 
of 200 cases collected from the literature, 135 were males and 65 females. 

A tendency to haemorrhage has been noted in many cases, and some of the 
patients have suffered repeatedly from nose-bleeding. In women the disease 
is most common at the climacteric. There are instances in which it has 
occurred during pregnancy. The case described by J. Chalmers Cameron, of 
Montreal, is in this respect remarkable, as the patient passed through three 
pregnancies, bearing on each occasion non-leuksemic children. The case is 
interesting, too, as showing the hereditary character of the affection, as the 
grandmother and mother, as well as a brother, suffered from symptoms 
strongly suggestive of leuksemia. One of the patient’s children had leukaemia 
before the mother showed any signs, and a second died of the disease. This 
patient gradually recovered from the third confinement, and the red blood- 
corpuscles had risen to 4,000,000 per cubic millimetre, and the ratio of white 
to red was 1 to 200. Sanger has reported a case in which a healthy mother 
bore a leukeemic child. 

Malaria is believed by some to be an etiological factor. Of 150 cases 
analyzed by Gowers, there was a history of malaria in 30; of my hospital cases 
comparatively few gave a history of it. The disease has followed injury or 
a blow. The lower animals are subject to the affection, and cases have been 
"’escriba# in horses, dogs, oxen, cats, swine, and mice. 

Morbid Anatomy.—The wasting may be extreme, and dropsy is sometimes 
resent. There is in many cases a remarkable condition of polyeemia; the 
eart and veins arc distended with large blood-clots. In Case XI of my 
cries the weight of blood in the heart chambers alone was 620 granimo. 
’here may be remarkable distention of the portal, cerebral, pulmonary, and 
ubcutancous veins. The blood is usually clotted, and the enormous increa>e 
U the leucocytes gives a pus-like appearance to the coagula, so that it has 
lappened more than once, as in Virchow’s memorable case, that on opening 
n£_nght-aaricle..tbe .observer at first thought he had cut into an abscess. The 
iqagula have a peculiar greenish color, somewhat like the fat of a turtle. Some- 
imes this is so intense as--to- suggest the color of chloroma, described later. 
The alkalinity of the blood is diminished. j_The fibrin is increased. The 
iharacter of the corpuscles will be described under the symptoms.' 4 Charcot's 
xitahedral crystals may separate from the blood after death. ’The specific 
gravity of the blood is somewhat lowered. There may be pericardial ecchy- 
moses. 

^ tu-the-apleno-medullary form thelspleen is greatly enlarged. ^-Strong adhe¬ 
sions may unite it to the abdominal wall, the diaphragm, or the stomach. 
The capsule may be thickened; the (vessels at the hilus are enlarged. The 
Weight may range from 2 to 18 pounds. ^The organ is in a condition of chronic 
hyperplasia . «It cuts, with resistance, has a uniformly reddish-brown color, 
and the Malpighian bodies arc invisible. Grayish-white, circumscribed 
lymphoid .tuauHS..may occur, throughout,the organ, contrasting strongly with 
the reddish-brown matrix. In the early stage the swollen spleen pulp is softer, 
ttfid it is stated that rupture has occurred from the intense hypersemia. 
jsvffihere is an extraordinarjjihyperplasialof the red marrow. Instea^rof a fatty 
tuaupSha-mednlk of thedong bones, may resemble the consistent matter which 
jfcorma tiie core rff an abscess, or it may be dark brown in color. There may be 



LEUKEMIA. 


788 


hemorrhagic infarctions. There may be much expansion of the shell of 
bone, and localized swellings which are tender and may even yield to firm 
pressure. Histologically, there are found in the medulla Alarge numbers of 
nucleated wd^eorpuacles in all stages of development,^numerous cells with 
eosinophilic g ranules, both small polynuclear forms and large almost giant 
mononuclear elements.' There are also many large cells with single large 
nuclei and neutrophilic granules—the collides,. muhdlairctt of Comil—the 
myelocytes which are found in the blood. Great numbers of polynuclear leu¬ 
cocytes are also present, as well as a certain number of small mononuclear ele¬ 
ments. 

f In the lymphatic forms of the disease there is at general lymphatic en¬ 
largement, which is usually associated with ascertain amount of enlargement i 
of the spleen. In the casesbof lymphatic loukiemia the cervical, axillary, 
mesenteric, and inguinal groups may be much enlarged, but the glands aro k 
usually soft, isolated, and movable. They may vary considerably in size during 
the course of the disease. In acute cases the tonsils and (he lymph follicles 
of the tongue, pharynx, and mouth may be enlarged. 

In some instances there are leukivmic enlargements in the solitary and > 
agminated glands of Peyer. In a ease of Will cocks’ there were growths on 
the surface of the stomach and gastro-splenic omentum. The thymus is rarely 
involved, though it has been enlarged in Mime of the acute eases. Tift hone-, 
marrow in these cases may be replaced by a lymphoid tissue. Nucleated red 
corpuscles and the normal granular marrow elements may be greatly reduced 
in number. 

The liver may he enlarged, and in a ease described by Welch it weighed 
over 13 pounds. The enlargement is usually due to a diffuse lcukscmic infiltra-* 
tion. The columns of liver cells are widely separated by leucocytes, which are 
partly within and partly outside the lobular capillaries. There may be definite 
leuknemic growths. 

There are rarely changes of importance in the lungs. The kidneys are 
often enlarged and pale, the capillaries may he distended with leucocytes, and 
leukemic tumors may occur. The skin may be involved, as in a ease described ^ 
by Kaposi. 

Leuksemic tumors in the organs are not common. Tn 159 cases collected 
by Gowers there were only 13 instances of leukemic nodules in the liver and 
10 in the kidneys. These new growths probably develop from leucocytes which 
leave the’capillaries. Bizzozero lias shown that the cells which compose them 
are in active fission. 

Symptom*.—+The onset is insidious, and, as a rule, the patient seeks advice 
for ^progressive enlargement of the abdomen and shortness of breath, or for 
thet^enlarged glands or the pallor, palpitation, and othey symptoms of ane¬ 
mia.‘Bleeding at the nose is common, Gastro-intestinal symptoms may precede 
the onset. Occasionally the first symptoms are of a very serious nature. In 
one of the cases of my series the hoy played lacrosse two days before the onget 
of the final) haematemesis; and in another case a girl, who had, it was sup¬ 
posed, only a slight chlorosis, died of fatal hemorrhage from the stomach 
before any suspicion had been aroused as to the true condition. 

Anemia is not a necessary accompaniment of all stages of the disease; the 
subjects may look very healthy and well. 
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As has been stated, the disease is most commonly seen in two main types, 
though combinations may occur. 

(1) Spleno-medullaby Leujlsmia. —This is much the commonest type 
of the disease. r Thejjradual increase in the volume of the spleen is the most 
prominent symptom in a majority of the cases. 2 Pain and tenderness are -com- 
mon, though the progressive enlargement may be painless. 1 A creaking fremi¬ 
tus may be felt on palpation. The enlarged OTgan extends downward to the 
right, and may be felt just at the costal edge, or when large it may extend as 
far over as the navel. In many cases it occupies fully one-half of the abdo¬ 
men, reaching to the pubes below and extending beyond the middle line. As 
a rule, the edge, in some the notch or notches, can be felt distinctly. Its size 
varies greatly from time to time. It may J»e perceptibly larger after meals. 
A htemorrhage or free diarrhoea may reduce the size. The pressure of the 
enlarged organ may cause distress after eating; in one case it caused fatal 
obstruction of the bowels. .A murmur may sometimes be heard over the spleen, 
and Qerhardt has described a pulsation in it. 

The pulse is usually rapid, soft, compressible, but often full in volume. 
There are rarely any cardiac symptoms. The apex beat may be lifted an inter¬ 
space by the enlarged spleen. , Toward the close oedema may occur in ths 
feet or general anasarca. Haemorrhage is common. There may be mos 
extensive purpura, or htemorrhagfo exudate into pleura or peritonaeum. Epis 
taxis is the most frequent form. Haemoptysis and haematuria are rare. 
Bleeding from the gums may be present. Hoematemesis proved fatal in two 
of my cases, and in a third a large cerebral haemorrhage rapidly killed. The 
leukaemic retinitis is a part of the haemorrhagic manifestations. J. Hughes 
-Bennett’s first leukamiic patient died suddenly, without obvious cause. 

if Local gangrene may develop, wifti signs of intense infection and high fever. 
There are very few pulmonary symptoms. The shortness of breath is due. 
as a rule, to the amends. Toward the end there may be oedema of the lung", 
or pneumonia may carry off the patient. The gastro-intestinal symptoms are 
rarely absent. Nausea and vomiting are early features in some cases. Diar¬ 
rhoea may be very troublesome, even fatal. I ntestinal h amorrhage igjiot 
common. There may be a dysenteric process in The coloiir 'Janfidice-Ulffily 
i w.nra, though in one case of my series there were recurrent attacks. Ascites 
may be a prominent symptom, probably duo to the presence of the splenic 
tumor. A leukaemic peritonitis also may be present, due to new growths in 
the membranes. 

Thajmrvous system is not often involved. Facial paralysis has been noted. 
Headache, dizziness, and fainting spells are due to anaemia. The patients are 
usually tranquil. Coma may follow cerebral haemorrhage. 

The special senses are often affected. There is a peculiar retinitis, due 
chiefly toJbe extravasation of blood, but there may be aggregations of leuco¬ 
cytes, forming small leukaemic growths. Optic neuritis is rare. Deafness lias 
frequently been observed; it may appear early and possibly is due to haemor¬ 
rhage. Features suggestive of tMAntere’s disease may come on quite suddenly, 
due to leukaemic infiltration or haemorrhage into the semi-circular canal. 

f The urine presents no constant changes. The uric add excreted is always 
in excess. 

Priapism i& « curious symptom which has been present in a large num 
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ber of cases. It may, as in one of our cases, be the first symptom. In one 
of my cases it persisted for seven weeks. The cause is not known. 

Fever was present in two-thirds of my scries. Periods of pyrexia may 
alternate with prolonged intervals of freedom. The temperature may range 
from 102° to 103°. 



Blood .—In all forms of the disease the diagnosis must be made by the 
lamination of the blood, as it alone offers distinctive features. 

The most striking change in the more common form, the spleno-myelog- 
eaous, is the increase in the colorless corpuscles. The average in one of 
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series was 298,700 per cubic millimetre, and the average ratio to the red cells 
was 1 to 10. The proportion may be 1 to 6, or may even reach 1 to 1 . There 
are instances on record in which the number of leucocytes has exceeded that 
of the red corpuscles. The leucocytes may vary greatly within short intervals. 

The small mononuclear forms are little if at all increased; Relatively they 
are greatly diminished. -The eosinophiles are present in normal or increased 
relative proportion, so that there is a great total increase, and their presence 
is a striking feature in the stained blood-slide. The polynuclear neutrophiles 
may be in normal proportion; more frequently they are relatively diminished, 
and in the later stages they may form but a small proportion of the colorless 
elements. Marked differences in size between individual polynuclear leucocytes 
may be noted; the same is true of the eosinophiles. The most characteristic 
features of the blood in this form of leukaemia is the presence of cells which 
do not occur in normal blood. &They appear to be derived from the marrow, 
and are called by Ehrlich myelocytes. They arc luge mononuclear, neutro¬ 
philic cells, which may vary much in size. They comprise about 30 per cent 
of the colorless cellsfT Nicked nuclei are common, Muller has recently found 
many large mononuclear elements with karyokinetic figures in leukaemic blood 
and in the marrow. These probably correspond to the myelocytes of Ehrlich 
as well as to tho “ cellules m &lullaircs ” of Comil, .^Polynuclear cells with 
coarse ba sophilic gn’iT l1 ’ 1 ‘ 1 °i “ Mastz^l jnn.” are always present in this form of 
leukaemia in considerable numbers. The granules do not stain in Ehrlich's 
triacid mixture, and the cells may be recognized as polynuclear non-granular 
elements. These cells, which form only about 0.28 per cent of the leucocytes 
of normal blood, may be even more numerous than the eosinophiles. 

^Nucleated red blood-corpuscles are present in considerable numbers. 
These are usually “ normoblastsMbut cells with larger paler nuclei, some 
showing evidences of mitosis, may he seen, i' Red cells with fragmented nuclei 
are common, while true megaloblasts may be found. The average number of 
red cells in one of my series was 2,850,000 per cubic millimetre. In no case 
was the count below two million. The average haemoglobin was 42 per cent. 
The blood chart on page 735 is from a case of leukaemia with an enor¬ 
mously enlarged spleen. Among other points about leukaemic blood may be 
mentioned the feebleness of the amoeboid movement, as noted by Cavafy, 
which may be accounted for by the large number of mononuclear elements 
present, as the polynuclear alone are stated to possess this power. The blood- 
plates exist in variable numbers; they may be remarkably abundant. The 
fibrin network between the corpuscles is usually thick and dense. In blood 
slides which are kept for a short time, Charcot’s octahedral crystals separate, 
and in the blood of leukaemia the haemoglobin shows a remarkable tendency to 
crystallize. 

2. Lymphatic Leukaemia. —This form of leukaemia is pare. There were 
■}3^put of 37 in my hospital series, of which 5 were acute. The superficial 
jlfcnds are usually most involved, but even when affected it is rare tb see such 
arge bunches aa in Hodgkin’s disease. External lymph tumors are rare. Lym¬ 
phatic leukaemia is often more rapid and fatal in its course, though chronic 
cases may occur. It is more common in young subjects. 

The histological characters of the blood in lymphatic leukaemia differ 
materially from those in the spleno-medullary form. The increase in the 
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colorless dements is never so great as m the preceding form; a proportion of 
1 to 10 would be extreme. The number of both white and red cells allowed 
great variations in my series. Thi*inerease takes place solely in the lympho¬ 
cytes, all other forms of leucocytes being present in greatly diminished rela¬ 
tive proportion. In one of my eases over !)!> per rent of all the leucocytes 
were lymphocytes. In some cases, as Cabot has pointed out* this increase 
takes place largely in the smaller forms, while in others the large lympho- 
cytes—cells nearly as large as polynuclear leucocytes—predominate. Eosino- 
philes and nucleated red corpuscles are rare. Myelocytes are not present. 

Combined forms of leukemia are not common. 

Leukanwmid. —This term was used by Ijouk 1 to doscrilie a condition which 
showed features both of leukiemia and soxeru anamiia. Some of the eases of 
acute leukiemia come under this head, hut it must be regarded rather as a clin¬ 
ical term than a pathological condition. The symptoms are often suggestive of 
an acute infection. The onset may he sudden, and is frequently with severe 
tonsillitis, so that the throat condition is the most striking feature. The promi¬ 
nent symptoms are fever, weakness, hiemorrliages, extreme pallor, and a rapid 
downward course. General glandular enlargement is frequently, although not 
constantly present. The liver and spleen are usually enlarged. The duration 
varies from a few days to three months. The rapid fall in the bannoglobin 
and in the number of red cells is striking. In half the reported cases the 
red eount urns below 1,500,000 per cniin. With this there is a high color 
index. The acute forms are usually of the lymphocytic type, all hough a few 
cases of acute myelogenous leukiemia have been reported. In the former the 
predominating lymphocyte is usually (lie large form, although in a few acute 
eases with hiemorrliages the small lymphocytes have been the more numerous. • 

Diagnosis.—The recognition of leukie n# can he determined only by micro¬ 
scopical examination of the blood. The 'clinical features may he identical 
with those of ordinary splenic anamiia, or of Hodgkins disease. An inter¬ 
esting question arises whether real increase in the leucocytes is the only cri¬ 
terion of the existence of the disease. Thus, for instance, in the case whose 
chart is given on page 755. the patient came under observation in September, 
1890, with 8,000,000 red blood-corpuscles per cubic millimetre, 30 per cent 
of hremoglobin, and 500,000 white blood-corpuscles per cubic millimetre—a 
proportion of 1 to 4. As shown by the chart, throughout Septemlier, Octo¬ 
ber, November, and December, Ibis ratio was maintained. Earlv in January, 
under treatment with arsenic, the white corpuscles began to decrease, and 
gradually, as shown in the chart, the normal ratio was reached. At this time 
could it be said that the case was one of leukiemia without increase in the 
number of leucocytes? The blood examination showed that nucleated rod cor¬ 
puscles in large numbers as well as myelocytes, elements which are but rarely 
found in normal blood, were still present in numbers sufficient to suggest, if 
the patient had come under observation for the first time, that leukemia might 
occur. In another of our cases the blood became normal and the spleen 
tumor disappeared twice in one year (McCrae). Altogether I ave seen our 
cases in which the leucocyte eount became normal, in three the splenic enlarge- 

with other Diseases.— Tuberculo sis, of which Dock has col¬ 
lected 87 cases, occurs occasionally without any special influence on the course. 
’ * 48 
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Intel-current injections are not uncommon—influenza, typhoid fever, sepsis— 
often with remarkable influence, particularly on the leucocytes. In Dock’s ca«e 
within a couple of weeks after an attack of influenza they fell from 367,070 
to 7,500 per cmm. Various other conditions influence the disease, and the 
excess of leucocytes has disappeared after the use of arsenic, quinine, tuber¬ 
culin, nuclein, and the X-rays. 

Prognosis. —Recovery occasionally occurs. A great .majority of the ca.-es 
prove fatal within two or three years. Unfavorable signs are a tendency to 
haemorrhage, persistent diarrhoea, early dropsy, and high fever. Remarkable 
variations are displayed in the course, and a transient improvement may take 
place for weeks or even months. Th e pnm lymphafin form seems to be of 
particular malignancy, s ome cases proving fatal in from three to eight weeks. 
In one' of rftjt‘cases the leukemia Tasted between eleven and twelve years. The’ 
diagnosis was made by the late W. H. Draper, and when I saw the patient, 
ten years after the onset, the cervical, axillary, and inguinal glands were greatly 
enlarged; the leucocytes were 242,000 per cubic millimetre, above 90 per cent 
of them being lymphocytes. The longest course of my hospital series of the 
lymphatic type was three years, and of the spleno-myelogenous about the 
same duration. 

Treatment. —Fresh air, good diet, and abstention from mental worry and 
care, are the important general indications. The indicaiio morbi can not lie 
met. There arc certain remedies which have an influence upon the disease. 
Of these, arsenic, given in large doses, is the best. I have repeatedly seen 
improvement under its use. On the other hand, there are curious remissions 
in the disease, as mentioned above, which render therapeutical deductions very 
fallacious. 

Quinine may be given in cas$s with a malarial history. Iron may lie 
of value in some cases, as may also inhalations of oxygen. Treatment with 
the X-rays should be tried. Some observers have reported very good results. 
Personally, I have not seen any very striking improvement. 

Excision of the leukannic spleen has been performed 43 times, with 5 
recoveries (J. C. Warren). 

Chloroma is a rare form of leukaemia in, which there is a tumor-like hyper¬ 
plasia of the bone-marrow with growths of a greenish color (“ croon cancer ") 
in the bones, particularly of the head and orbit, and in the organs/ TEere is 
anaemia and marked leukaemia. Dock has collected 22 cases reported Miiee 
1893. The chief symptoms arc progressive weakness, pallor, exophthalmos 
with the tumor formations. Sometimes there are skin eruptions, in Bram- 
well’s case of a greenish color. The cause of the remarkable color is unknown. 


m. HODGKIN’S DISEASE. 

Definition. —An affection characterized by progressive enlargement of the 
lymphatic glands (beginning usually on one side of the neck) and spleen, with 
the formation in the liver, spleen, lungs, and other organs of nodular growth-, 
associated with a secondary amemia, without leukaemia. 

Hodgkin, in 1832, recorded a series of cases of enlargement of the lym¬ 
phatic glands and spleen. As with Addison’s disease, to Wilks we owe a 
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dear conception of the affection with which he associated Ihe name of the 
distinguished morbid anatomist of Guv's Hospital.* 

Clinically the cases resemble certain form.- of leukamiin. lympho-sareoma. 
and lymphatic tuberculosis; some reconi writers eVon deny the existence of 
a separate malady, Hodgkin's disease. 

Many names bate been given to the condition—ainnmia lymphaticii 
(Wilks), adenic (Trousseau), p»eudo-leiik;eima (Colinlicun), and genera I i/cd 
lymphadenoma. 

The names malignant lymphoma (Billroth) and lympho-sareoma lm\c 
also been given to a form of progressive enlargement of the Ivinph-gluuds, 
but they should be restricted to primary sarcoma ol’ these structures, a very 
different affection anatomically, though clinically it may resemble Hodgkin’s 
disease. 

Etiology. —A majority of the cases occur in young persons. Of 1:1 cases 
collected by Mitchell Clark, 37 were jn males. Ten occurred below ten years 
of age and 33 below the fortieth year. Heredity, sy plnlis, and tuberculosis are" 
doubtful factors. Local irritation about Hie throat and mouth—regions drain¬ 
ing into the cervical glands—often precedes the onset of (tie swelling (Trous¬ 
seau). The true nature of the disease is unknown. Cert a in features suggest 
that it may be an actitc infrrHon—tbr rapidly fatal course of some cases, the 
frequency with which the disease starts in the cervical glands, and the not. 
infrequent preliminary involvement of the tonsils, the gradual extension from 
one gland-group to another, and the recurring exacerbations of finer. A pos¬ 
sible instance of direct infection is quoted by Murray in Alllmll's system. 
The results of bacteriological study are as yet uncertain. 

Relation to Malignant Disease.— Much confusion lias conic from the* 
use of the terms lympho-sarcoimi and malignant lymphoma to designate eases 
of Hodgkin’s disease. The two conditions are quite different. WeJamw of 
no malignant growth the metastases of which occur in one form of tissue only. 
Sarcoma invades the capsule of the gland and the adjacent textures, and 
does not limit its extension from one gland-group to another. Histologically 
there are radical differences between lympho-sareoma and Hodgkin’s disease. 

Relation to IYbekculoms. —Of late the view lias been advanced that 
Hodgkin’s disease is only a peculiar form of lymphatic tuberculosis, a view 
supported by Sternberg, Crowder, Musser, Sailer, and others. There is an 
acute, tuberculous adenitis and a chronic,form (sec p. 301!). either of which 
may closely resemble Hodgkin’s disease. The statement of the relationship is 
based upon (1) the presence of tubercle bacilli in the gland' in a certain 
number of eases of Hodgkin's disease, and (2) the successful inoculation of 
animals, even wdien the glands did not show tubercle bacilli microscopically. 
Opposed to this are the facts that (1) in a large majority of all case- bacilli 
are not present in the glands, and the inoculation experiment' are negative 
HVestphal); (2) the histological changes in the glands in Hodgkin s ili-ea-e 
are specific and distinctive (Reed): (3) the tuberculin test in typical cases 
of the disease is negative (Reed): and (4) the tuliereulosis when present is 
m many cases, at least, a terminal infection. 

* Students have now easy access to the original account (which api*>ared in the Trans¬ 
ition* of the Royal Med. and Chirur. Society, 1882), in the New Sydenham Society Memoir*, 
1602. xi 
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Morbid Anatomy. —The superficial lymph-glands are found most exten¬ 
sively involved, and from the cervical groups they form continuous chains unit¬ 
ing the mediastinal and axillary glands. The masses may pass beneath the pec¬ 
toral muscles and even beneath the scapula;. Of the internal glands, those 
of the thorax are most often affected, and the tracheal and bronchial groups 
may form large masses. The trachea and the aorta with its branches may be 
completely surrounded; the veins may be compressed, rarely the aorta itself. 
The masses perforate-the- sternum and invade the lung deeply. The retro¬ 
peritoneal glands may form a continuous chain from the diaphragm to the 
inguinal canals. They may camprcas the 1 ' metei s, the lumbar-and sacral 
newes r mulr-the-iliac-veinB. They may a dhere to the broad ligament and the 
utems-and-simulate fibroids. At an earlj. stage the glands are soft and elastic; 
later they may become firm and hard. > Fusion of contiguous glands does not 
often occur, and they tend to remain discrete, even after attaining a large size. 
The capsule is not infiltrated, nor are adjacent tissues invaded. On section the 
gland presents a grayish-white semi-translu'Cent appearance, broken by inter¬ 
secting strands of fibrous tissue; there is no-caseation or necrosis unless a 
secondary infection has occurred. 

The spleen is enlarged in per cent of the cases; in young children the 
enlargement may be great, but; iaa-organ rarely reaches the size of the spleen 
in ordinary leukaemia. In mp?e than half of the cases lymphoid growths are 
present. . , 

The marrow of the l^naJwnes may be converted into a rich lymphoid 
tissue. The lymphatic stnMpres of the tonsillar ring and of the intestines 
may show' marked hyperplafia. The liver is often enlarged, and may present 
-scattered nodular tumors, which may also occur in the kidneys. 

Histology. —The study of D. M. Reed,* from the laboratory of my col¬ 
league, Dr. Welch, suggests that there is a specific histological picture in 
Hodgkin’s disease characterized by (1) proliferation of the endothelial and 
reticular cells; (2) the formation of lymphoid cells (uniform in size and 
shape) from the mother cells of the lymph-nodes and from the endothelial 
cells of the reticulum; (3) characteristic giant cells, formed from proliferating 
endothelial cells, which differ from the giant cells of tuberculosis; (4) groat 
proliferation of the connective-tissue stroma leading to fibrosis; and, lastly, 
eosinophile cells, which form a marked feature in a large proportion of the 
cases. The metastatic nobbles present the same structure as the glandular 
growths. * 

When tuberculosis occurs as a secondary infection the two processes may 
be readily differentiated in sections of the glands. 

Symptoms.—fEnlargement of the glands on one side of the neck is usu¬ 
ally the first symptom. It is rare that other superficial groups or the deeper 
glands are first attacked, j, A chronic tonsillitis may precede the onset. 
Months, or even several years, may elapse before the glands on the other side 
of the neck or in the axilla are involved. Usually there is a progressive 
growth, until quite large groups are formed, is^yhich, however, the individual 
glands may be felt,->There_is not/)ften any pam.^Thainguinal glands may 
I flvwi frq pivnlved and grow rapidly, hut in many cases they do not reach the 


•Johns Hopkins Hospital Reports, voL x, 1902. , 
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sire of the cervical groups-iTtaing what may be called the first stage of the 
disease the patient’s general, condition is good. It may be many mouths before 
the internal lymph-glands become involved, and they may no\er enlarge suffi¬ 
ciently to cause symptoms. The spleen enlarges in a majority of eases. In 
rare instances the lymphoid tumors may be felt on the surface of the enlarged 
liver and spleen. . 

AaJhe„disease advances the symptoms f all i nto twy groups— those due 
to pressure of the enlarged glands, and the progressive cachexia. I The axillary 
groups may cause swelling and pain in the hands and arms. , The inguinal 
glands may press on the nerves and cause great pain, with aiuilling of the feet, 
involvement of the mediastinal glands is indicated hv paroxysmal cough, 
attacks of pain, dyspnoea, and sometimes most intense cyanosis of the upjier 
part of the body. Pleural effusion, disturbed heart action, and pupillary 
changes are rarer events. The. cases with paraplegia from imn-nm of the 
spine and the cord, are, as a rule, lympho-surcoma. 

The general symptoms of the disease are: 

Anaemia of a secondary type, not marked at first, and c\en in the later 
stages the red corpuscles rarely fall below 2,00#,000 per cubic millimetre. The 
leucocytes may be normal in number or thergrmay lie an early leneoeytosis, or 
at any time during the course there may hj^a transient increase. The small 
mononuclear forms may be relatively iuereasSdi In very rare instances a ter¬ 
minal leukaemia occurs, but, as C. F. Martin suggests, these eases may he true 
leukamiia from the start. 

Fevek. —A majority of the eases present (1) a slight irregular fever; 
(2) later in the disease there may he a daily rise of three nr four degrees, 
sometimes with a chill and sweat; (3) in a few rare instances Pel Inis do* 
scribed remarkable periods of fever of ten to fourteen days’ duration, alter¬ 
nating with intervals of complete apyroxia. They occurred in two of my eases. 
Ebstein described it as a form of chronic recurring fever. It is probably due 
to an intereurrent infection. 

Cachexia. —A remarkable grade of emaciation ultimately follows, associ¬ 
ated with great asthenia, and sometimes anasarca from the ameniia. 

Bronzing of the skin may occur, apart from the use of arsenic. An obsti¬ 
nate pruritus and recurring boils may add to the patient’s distress. 

Diagnosis. — (a) Tbbkuculosis. —It is not sufficiently recognized that there 
are both acute and chronic forms of general tuberculous adenitis (sec p, 306), 
but such cases do not often present difficulty in diagnosis. In the case of 
enlargement of the glands on one side of the neck beginning in a young per¬ 
son, it is often not at all easy to determine whether the disease is | uhercnjdsis 
°r beginning Hodgkin’s disease. Two points should be decided, hirst., ujider 
cocaine one of the small glands of the affected side should he excised ancLihe 
structure carefully studied in the light of Dr. Heed’s recent obsenationa^The 
histological changes differ markedly in Hodgkin’s disease from tbo-e imjuber- 
cnlosis. Secondly, tuberculin should be used if'the patient is afebrile. In 
early tuberculosis of the glands of the neck the reaction is prompt a$4 decisive. 
The large experience on this point in the wards of my colleaguo, Halsted, is 
conclusive as to the efficiency (and the harmlessness) of the method. In the 
later stages, when many groups of glands arc involved and the cachexia is well 
( advanced, the tuberculin reaction may be present in Hodgkin’s disease, but 
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even-then the histological changes are'distinctive. Other points to be noted a.„ 
the tendency in the tuberculous adenitis to coalescence of the glands, adhesion 
to the skin, with suppuration, etc., and the liability to tuberculosis of the lung 
or pleura. 

(b) Lbukjtmia.—A s a rule, the blood examination gives the diagnosis at 
a glance,, as Hodgkin’s disease presents only a-slight leucoCytosis. A dif¬ 
ficulty arises only in those rare instances of leukemia, usually the acute lym¬ 
phatic form, in which the leucocytes gradually decrease or in which the number 
for a time may become normal. Histologically there are striking difference'! 
between the structure of the glands in the two conditions. 

(c) Lympho-saizcoma. —Clinically the cases may resemble Hodgkin’s dis¬ 
ease very closely, and in the literature the two diseases have been confounded. 
The glands, as a rule, form larger masses, the capsules are involved, and 
adjacent structures are attacked. Pressure signs in the chest and abdomen are 
much more common in lympho-sarcoma. But the easiest and most satisfactory 
mode of diagnosis is examination of sections of a gland, as the structure is very' 
different from that seen in Hodgkin’s disease. The blood condition, the type 
of fever, etc.,, need a more careful study in this group of cases. 

Course.—There are f a£ulc_cases. in . which Iks. enlargements, spread rapidly 
and death follows in three or four months. As a rule, the disease lasts for 
two or three years. jBenyudahk-pfiriods of quiescence may occur, in which the 
glands, diminish in size, the foyer disappears, and the general condition im¬ 
proves. "Even a large group of.glands may almost completely disappear, or 
a tumor mas s on one side of the neck may subside while the inguinal glam Is 
a re enlarg ing. ^Usually a c achex ia with anaemia and swelling .of .the feet pre¬ 
cedes death. A fatal event may occur early from great enlargement of the 
mediastinal glands. 

Treatment.—When the glands are small and limited to one side of the 
i neck, operation should be advised; even when both sides of the neck are in¬ 
volved, if there are no signs of mediastinal growth, operation-ia. -justifiable. 
Tha ccmrse-of the disease may Iks delayed, even if cure doea.nnhiollow. 
t. There is a possibility that the X-rays may do good in selected cases. Cer¬ 
tainly the glands have been reduced in size, but I know of no case in which 
complete cure has been reported. Local treatment of the. glands seems to do 
but. little good. 

._ Arsenic is the only drug which has a positive value in the disease. In 
some cases the effects on the glands are striking. It may be given in the form 
of Fowler’s solution in increasing doses. Bccoveries have been reported (?)• 
Ill effects from the larger doses are rare. Peripheral neuritis followed the 
use of 3 iv, 3j, Ulxviij during a period of less than three months. QPhwpherus 
is recommended by Gowers and Broadbent, and may be tried if arsenic is not 
well borne.' Quinine, iron, and cod-liver oil are useful as tonies. For the 
pressure pains morphia should bo given. 


TV. FOEFUBA. 

Strictly speaking, purpura is a symptom, not a disease; but under thh 
tqnn are conveniently arranged a number of affections characterized by 'extrav¬ 
asations of the blood into the skin. In the present state of our knowledge ft 
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satisfactory classification can not be made. W. Koch groups all forms, inelud- 
ing h aem ophilia, under the designation lia’inorrhayic diutkasis, believing that 
intermediate forms link the mild purpura simplex and the most intense pur¬ 
pura haanorrhagica. For a full discussion of the subject and an analysis of 
my cases, see Pratt’s article in my “System of Medicine," Yol. IV. 

The purpuric spots vary from 1 to or 1 mm. in diameter. When syiiall 
and pin-point-like they arc culled petechia*; when large, they are known as 
ecchymoses. At first bright red in color, they become darker, and gradually 
fadeto brownish stains. They do not disappear on pressure. 

I»-a]Ljcases..0f purpura the coagulation time of the blood should be esti¬ 
mated (Wright); the coagulometer is a useful clinical instrument for the pur¬ 
pose. Normal blood clots in the tubes in from three to live minutes. In some 
forms of purpura the coagulation time is retarded to ten or fifteen minutes, 
and in hannophilia it has been delayed to fifty minutes. 

The following is a provisional grouping of the cases: 

Symptomatic Purpura.— (a) lui'icTiors.—In pya'iniusepticaemia, and 
malignant endocarditis (particularly in the last Direction), ecchymoses may 
be very abundant. Irudyplius fever the rash is always purpuric.r.Measlesf,scar¬ 
let^ fever, and more particular!yjkmall-pox nmVcereliro-spinal fever, have eacli a 
raricty characterized by an extensive purpuric rash. 

( b ) Toxic.—Thet virus of snakes produces with great rapidity oxtrava- , 
ation of blood—a condition which lias been very carefully studied by Woir 
Mitchell. ..Certain medicines, particularly copaiba, quinine, belladonna, mer- 
iwy, ergot, and the iodides occasionally, are followed by a petechial rash, 
durpura may follow the use of comparatively small doses of iodide of potas¬ 
sium. It is not a very common occurrence, considering the great frequency 
with which the drug is employed. A fatal event may he caused by a small 
amount, as in a case reported by Stephen Mackenzie of a child which died after 

a dose of 2£ grains. An erythema may precede the lumnorrhage. It is not 
always a simple purpnra, but may he an acute febrile eruption of great inten¬ 
sity. In September, I8!l I. a man aged forty-eight was admitted under my 
care with artcrio-sclerosis and dropsy. The latter yielded rapidly to digitalis 
and diuretin. When convalescent he was ordered iodide of potassium in 10-^ 
grain doses three times a day, and took in fourteen days 420 grains. He had 
high iever, cagyzti. swelling of the throat, and the most extensive purpura 
over the whold body. 1 saw in an adult an extensive purpura of the skin of the 
legs follow the taking of 60 grains of the drug in four dose-. Under this 
division, too, comes the purpura so often associated with jaundice. 

(c) Cachectic. —Under this heading are best described the instances of 
purpura which occur in the constitutional disturbance of'cancer, tuberculosis, 
Hodgkin’s-discase. Bright’s disease, scurvy, and in the debility of old age. In 
these cases the spots are usually confined to the extremities. '1 hev may lie very 
abundant on the lower limbs and about the wrists and hand-. This constitutes, 
probably, the commonest variety of the disease, and many examples of it can 
1*9 seen in the wards of any large hospital. 

(d) Necrotic. —One variety is met with in ruses of organic disease, i It 
is the so-called myelopathic purpura, which is seen occasionally in'locomotor 
ataxia, particularly following attacks of the lightning pains and, as a rule, 
involving the area of the skin in which the pains have been most intense. 
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Cases have been met with 
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and nwflainnallv ijn severe neuralgi a. Another form is the remarRpble hysteri¬ 
cal condition in which stigmata, or bleeding points, appear upon the skin. 

(e) Mechanical.— This variety is most frequently seen injfflous stasis 
of any form, as in the paroxysrqS of whooping-cough an$.in_epilqpsy and 
aboutttight bandages. 

Arthritic. —This form is characterised by involvement of the joints. It 
is usually known, therefore, as rheumatic, though in reality the evidence upon 
which this view is based is not conclusive. Of 200 cases of purpura analyzed 
by Stephen Mackenzie, G1 had a history of rheumatism. For the present it 
seems more satisfactory to use the designation arthritic. Three group* of 
cases may be recognized: 

(а) PunruHA Simplex. —A mild form, often known as purpura simplex, 
seen most commonly in children, in whom, with or without articular pain, a 
crop of purpuric spots appears upon the legs, less commonly upon the trunk 
ind arms. As pointed out by Graves, tins, form is not infrequently associated 
with diarrhoea. The disease is seldom severe. There may be loss of appetite, 
and slight amentia. Fever is not, as a rule, present, and the patients get well 
jjj a week or ten days. Usually regarded as rheumatic, anil certainly asso¬ 
ciated, in some instances, with undoubted rheumatic manifestations, yet in a 
majority of the patients the arthritis is slighter than in the ordinary rheuma¬ 
tism of children, and no other manifestations are present. 

(б) Purpuiia (Peliosis) Riieumatica ( Schonlein's Disease). —This re¬ 
markable affection is icharacterized by multiple arthritis, andian eruption 
which varies greatly in character, sometimes purpuric, more commonly a*.-o- 
j-iated with urticaria or with erythema exudatioum. The disease is mod. 
common in males between the ages of twenty and thirty. It nat-iafrequeutly 
ffifa in with s ore throat, a fever from 101° to 103°, and articular pains. r l he 
■fash, which makes its appearance first on the logs or about the affected joints 
may be a simple purpura or may show ordinary urticarial wheals. In other 
instances there are nodular infiltrations, not to be distinguished from erythema 
nodosum. The combination of wheals and purpura, the purpura urticans. is 
'very distinctive. Much more rgrely-vesication is met with, the so-called 
pemphigoid purpura. The amount of oedema is variable; occasionally it is 
excessive. In one case, which I saw in Montreal with Molson, the chin and 
lower lip were enormously swollen, tense, glazed, and deeply ccchymotic. The 
eyelids were swollen and purpuric, while scattered over the cheeks and about 

i joints were numerous spots of purpura urticans. These are the cases which 
Ve been described as febrile purpuric adema. The temperature range, in 
l cases, is not high, but may reach 102° or 103°. 

rho.urine is sometimes reduced in amount and may be albuminous. The 
joint affections are usually slight, though associated with much pain, par¬ 
ticularly as the rash comes out. Relapses may occur and the disease may 
return at the same time for several years in succession. 

The diagnosis of Schonlein’s disease offers no difficulty. 1 Tfa e a s sociation 
■eL. multiple arthritis withjuiEpura and ustiaaxioJp very characteristic. In a 
case which I saw with Musser there was endo-pericarditis, and the question 
at first arose whether the patient had malignant endocarditis with extensive 
cutaneous infarcts. 
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Schonlein’s peliosis is thought by most writers to be of rheumatic origin, 
and certainly many of the cases have the characters of ordinary rheumatic 
fever, plus purpura. By many, however, it is regarded as a special affection, 
of which the arthritis is a manifestation analogous to that which occurs in 
hemophilia and in scuny. The frequency with which sore throat precedes 
the attack, and the occasional occurrence of endocarditis or pericarditis, are 
certainly vory suggestive of true rheumatism. 

The cases usually do well, and a fatal event is extremely rare. The throat 
symptoms may persist and give trouble. In two instances 1 have mvu necrosis 
and sloughing of a portion of the uvula. 

(c) Punruiu, Ekvtiikma. and I'lmcvitiA with Yisokual Ltsions,— 
This variety, seen chiefly in children, is characterized by (1) relapses or recur¬ 
rences, often extending over several years; cutaneous lesions, which may 
be simple purpura, purpura urtleans, urticaria, angio-neurolie (edema, and 
erythema in all its multiform varieties; in successive attacks (lie skin lesions 
may vary greatly; (3) gastro-iiitcstmul crises— |>aui, vomiting, and dini'ilncn; , 
(4) joint pains or swelling, often trilling; (<>) lmmiorrliagi's from the niueoiis 
membranes; (G) enlargement of the spleen; (i) nephritis, which is the most, 
serious feature and the most frequent cause of death, the cases with colie 
and purpura are often spoken of as Uiaioehs purpura, lull the skin lesion is 
very variable. The whole group of symptoms is really a manifestation of an as I 
yet unknown mischief, which at one.tune attacking the skin causes any of the I 
manifestations of the erythema group, from simple purpura lo aiigio-neurntic / 
cedema, attacking the intestines or stomach causes vomiting, colic, or bleeding, . 
or attacking the kidneyaon acute and sometimes fatal nephritis. (I'or a study c 
of twenty-eight eases see American Journal of Medical Sciences, J.mu.iiy^ 

WM.) , . n 

Purpura Heemorrhagica.—I'lider this heading may he considered the cases 
of very severe purpura with liaunorrhages from the mucous inombianos. 1 he ^ 
affection, known as the morbus maiulosiis of Worlliof, is most commonly mut 
with in young and delicate individuals, particularly in girls; Imt ease- are 
described in which the disease lias attacked adults in full vigor. After a ^ 
few days of weakness and debility, purpuric spots appear on the skin and , 
rapidly increase in numbers and size. Bleeding from the mucous surfaces -ets 
in, and the epistaxis, lwmaturia. and haemoptysis may cause profound ameinia. 
Chart XX illustrates the rapidity with which amemia is produced and the 
gradual recovery. Death mav take place from loss of blood, or from bammr- 
rhage into the brain. Slight fever usually accompanies the disease. In favor¬ 
able cases the affection terminates in from ten days to two weeks, there are 
instances of purpura hamiorrhagica of great malignancy, which may prove 
fatal within twenty-four hours —purpura fuhninnns. This form is most com¬ 
monly met with in children, and is characterized chiefly by cutaneous !hemor¬ 
rhages, and death may occur before any bleeding takes place from the mut. 

InT diagnosis of purpura hirmorrhagica it is important to exclude 
scurvy, which may be done by the consideration of the previous h ® a1 ^’ . _ 
circumstances under which the disease occurs, and by the absence of swe g 
Df the gums. The malignant forms of the fevers, particularly small-poi and 
■ ^distinguished by the prodromes and the higher temperature. 
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Treatment. —In symptomatic purpura attention should be paid to the con¬ 
ditions under which it occurs, and measures should be employed to increase 
the strength and to restore a normal blood condition. Tonics, good food, and 
fresh air meet these indications. In the simple purpura of children, or that 



associated with slight articular trouble, arsenic in full doses should be given. 
No good is obtained from the small doses, but the Fowler’s solution should lie 
pushed freely until physiological effects are obtained. In peliosis rheumatics 
■the sodium salicylate may be given, but with discretion. I confess not to 
have seen any special control of the haemorrhages by this remedy. 

Aromatic sulphuric acid, ergot, turpentine, acetate of lead, or tannic and 
gallic acids, may be given, and in some instances they seem to check the bleed¬ 
ing. Oil of turpentine is perhaps the best remedy, in 10 or 15 minims doses 
three or four times a day. Wright, of Netley, advises the use of calcium 
chloride in 20-grain doses four times a day (for three or four days) to 
increase the coagulability of the blood. In bleeding from the mouth, gum- 1 , 
and nose, the inhalation of carbon dioxide, irrigations with 2-per-cent gelatin 
solution, and adrenalin should be tried. The last remedy has often acted 
promptly. 
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ILeMORMIAGIC DISEASES OF THE Ne\V-BOBN. 

1. Syphili* Hemorrhagica Neonatorum.— The child may be born healthy, 
or there may be signs of hemorrhage at birth. Then in a few days thore 
are extensive cutaneous extravasations and bleeding from the mucous sur¬ 
faces and from the navel. The child may become deeply jaundiced. The 
post mortem shows numerous extravasations in the internal organs and exten¬ 
sive syphilitic changes in the liver and other organs. 

2. Epidemic Hsemoglobinnria (lb inckcl’s I)i,*enee ).—Hamioglobinurin in 
the new-born, which occasionally occurs in epidemic form in lying-in insti¬ 
tutions, is a very fatal affection, which sets in usually about the fourth day 
after birth. The child becomes jaundiced, and there are marked gastro-inles- 
tinal symptoms, with fever, jaundice, rapid respiration, and sometimes cyano¬ 
sis. The urine contains albumin and blood-coloring matter—met haemoglobin. 
The disease has to lie distinguished from the simple icterus neonatorum, with 
which there may sometimes be blood or blood-coloring matter in the urine. 
The post mortem shows an absence of any septic condition of the umbilical 
vessels, but the spleen is swollen, and there are puneliforin hiemorrhages in 
different parts. Some cases have shown in a marked degree acute fatty degen¬ 
eration of the internal organs—(he so-calledJjgJJjjiiaeaso. 

3. Morbus Maculosus Neonatorum.—Apart from the common visceral 
haaiiorrhages, the result of injuries at birth, bleeding from one or more of 
the surfaces is a not uncommon event in the new-born, particularly in hos¬ 
pital practice. Forty-five cases occurred in (»,T00 deliveries (0. W. Townsend). 
The bleeding may be from the naiel alone, hut more commonly it is general. 
Of Townsend’s 50 cases, in 20 the blood came from the bowels (melama nno-> 
Uiliac, um), in 1-1 from the stomach, in 14 from the month, in 12 from the nose, 
in 18 from the navel, in 3 from the navel alone. The bleeding begins within 
the first week, but in rare instances is delayed to the second or third. Thirty- 
one of the cases died and 19 recovered. The disease is usually of brief dura¬ 
tion. death occurring in from one to seven days. The temperature is often 
elevated. The nature of the disease is unknown. As a rule, nothing abnor¬ 
mal is found post mortem. The general and not local nature of the affection, 
its self-limited character, the presence of fever, and the greater prevalence 
cf the disease in hospitals, suggest an infectious origin (Townsend). The 
bleeding may be associated with intense hematogenous jaundice. Not every 
case of bleeding from the stomach or bowels belongs in this category. Ulcers 
of the oesophagus, stomach, and duodenum have boon found in the ncw-ljom 
dead of melcena neonatorum. The child may draw the blood from the breast 
and subsequently vomit it. In the treatment the external warmth must be 
maintained, and in feeble infants the couveu.se may bo used. Camphor is 
recommended, ergotin hypodermically, and the suprarenal extract. 

V. H2EMOPB3LIA. 

D efinit ion,—A constitutional fault, hereditary or acquired, characterized 
by a tendency to uncontrollable bleeding, either spontaneous or from slight 
wounds, sometimes associated with a form of arthritis. The coagulation time 
°f the blood is usually much retarded. 
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The fact that fatal haemorrhage might occur from alight, trifling wounds 
had been known for centuries. Fordyce, in 1784, recognized the hereditary 
nature, and early in the last century described the American* bleeder families. 
Buel, Otto, Hay, Coates, and others in America published similar reports. The 
disease is considered at length in the monographs of Legg and Grandidier, and 
recently by Stempel. 

Etiology. —In a majority of cases the disposition isi hereditary. In the 
Appleton-Swain family, of Beading, Mass., there have been cases for nearly 
two centuries; and F. F. Brown, of that town, tells me that instances ha\e 
already occurred in the seventh generation. Atavism through the female alone 
is almost the rule, and the daughters of a bleeder, though healthy and free 
from any tendency, are almost certain to transmit the disposition to the male 
offspring. The affection is much more common in males than in females— 
11:1, Legg; 4:1, Stempel. The tendency usually appears within the first two 
years of life It is rare for manifestations to be delayed until the tenth or 
twelfth year. Families in all conditions of life are affected. The bleeder 
families are usually large. The members are healihy-looking, and have fine, 
soft skins. The Anglo-German races are chiefly attacked; of 209 eases col¬ 
lected within the ten years 1890-1900 by Stempel, 90 were German, 95 Eng¬ 
lish or American, only 16 French, Hungarian, or Russian. Steiner has re¬ 
ported from my clinic instances occurring in a negro family. 

Morbid Anatomy. —Ho special peculiarities have been described. In some 
instances changes have been found in the smaller vessels; but in others careful 
studies have been negative. ’ An unusual thinness of the vessels has been noted. 
Haemorrhages have been found in and about the capsules of the joints, and m 
«a few instances inflammation of the synovial surfaces. The nature of the dis¬ 
ease is unknown. An increase in the number of the red blood-corpuscles—ery- 
throcythaemia—with a peculiar frailty of the blood-vessels, has been supposed- 
A deficiency of the leucocytes anrt-a di minuti on of the blood-plates have been 
noted, though in a case from my clinic, studied by Steiner, these structures 
were normal. Wright has found the coagulation time much retarded, as long 
as twenty-three and forty-five minutes. 

Symptoms. —Usually hemophilia is not noted in the child until a trifling 
cut is followed by serious or uncontrollable hemorrhage, or spontaneous bleed¬ 
ing occurs and presents insuperable difficulties in its arrest. The symptoms 
may be grouped under three divisions: external bleedings, spontaneous and 
traumatic interstitial bleedings, petechise and ecchymoses; and "the joint affec¬ 
tions.. Thiextarnal bleedings may be spontaneous, but more commonly they 
follow, cuts and wounds. In 334 cases (Grandidier) the chief bleedings were 
epittinYia , 1 ft p; frgm the mouth, 43; stomach, 15; bowels, 36; urethra, 16; 
lnnjra ,. 1 7 ; and in a few instances bleeding from the skin of the,.head, the 
tongue, finger-tips, tear-papilla, eyelids, external ear, vulva, navel, and 
scrotum. 

Traumatic hleeding may result from blows, cuts, scratches, etc., and the 
blood may be diffused into the tissues or discharged externally. TriviaLopera- 
tion 8 have proved-fatal, such as the extraction of teeth, circumcisidn, or vene¬ 
section. It is possible that there may be local defects which make bleed in; 
from certain parts of the body more dangerous. D. Hayes Agnew mentionec 
to me the case of a bleeder who had always bled from cuts and bruises abov< 
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the neck, never from those below. The bleeding is a capillary oozing. It may 
last for hours, or even many days. KpkUuia-.may,pane fatal in twenty-four 
hours'. In the slow bleeding from the mucous surfaces large blood tumors niay 
form and project from the nose or mouth, forming remarkable-looking struc¬ 
tures, and showing that the blood has the power of coagulation. The inter¬ 
stitial hemorrhages may be spontaneous, or may result from injury. I’eleeluie 
or large extravasations—hamatomata—may occur, particularly after blows. 

Joint Affections. —The knees and elbows are chiefly involved, but the small 
joints may be attacked. The onset is usually acute, with slight fever and 
swelling and pain, and sometimes mines*. In other instances there is hieinor- 
rhagic effusion without fever. Konig recognizes three stages: first, lnemar- 
throsis; secondly, an inflammatory process, with fever and spindle-formed 
swelling, which is apt to be mistaken for tuberculosis: ami, lastly, there may 
be extensive organic changes, winch may even resemble those of arthritis 
deformans. There are eases witli spontaneous hiemorrhages into muscles and 
•joints without (for years at least) external bleedings. 

Abdominal Symptoms. —Intestinal crises, similar to those which occur in 
purpura, may be present and are of great importance, as the diagnosis of 
appendicitis may be made. 1 have seen two eases. 

Diagnosis. —In the diagnosis of the condition the family tendency is impor¬ 
tant. A single uncontrollable ha'inon-hage in child or adult is not to lie ranked 
as haemophilia; but it is only when a person shows a marked tendency to mul¬ 
tiple haemorrhages, spontaneous or tiauimitic, which tendency is not transitory 
hut persists, and particularly if there have been joint affections, that we may 
consider the condition luemopluli.i. Such conditions as epistaxis, recurring for 
years—if no other haemorrhage occun—or recurring luvmaluria from one kid-, 
ney, which has been spoken of as unilateral renal luemophilia, have no associa¬ 
tion with the true disease. There is a remarkable form of hereditary epistaxis 
with multiple cutaneous nuevi—telangiectases. The bleeding comes from the 
dilated spider muvi in the nose, or on the lips, tongue, or checks (./. II. II. 
Bulletin, 1901). I’ehosis rheuinatica is an affection which touches haemophilia 
very closely, particularly in the relation of the joint swellings. It may also 
show itself in several members of a family. The diagnosis from the various 
forms of purpuia is usually easy. 

Prognosis. —The patients rarely die in the first bleeding. The younger 
the individual the worse is the outlook, though children rarely die in the first 
year. Grandidier states that of 152 boy subjects, 81 died before the termi¬ 
nation of the seventh year. The longer the bleeder survives the greater the 
chance of his outliving the tendency; but it may persist to old age, as shown 
in the case of Oliver Appleton, the first reported American bleeder, who died 
at an advanced age of haemorrhage from a bed-sore and from the u ret ora. 
The prognosis is graver in a hoy than in a girl. In the latter menstruation 
is sometimes early and excessive, but fortunately, in the female members of 
hsemophilie families, neither this function nor the act of parturition brings 
with it special dangers. 

Treatment. —Members of a bleeder’s family, particularly the hoys, sltould 
ke guarded from injury, and pperations of all sorts avoided. The daughters 
should not marry, as it is through them that the tendency is propagated. 

When an injury or wound has occurred, absolute rest and compression 
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should first be tried, and if these fail the styptics may be used. In epistaxis 
ice, tannic and gallic acid may be tried before resorting to plugging. Internally 
ergot seems to have done good in several cases. Legg advises the perchloride 
of iron in half-drachm doses every two hours with a purge or sulphate of soda. 
For the epistaxis the inhalation of carbon dioxide through the nostrils is 
recommended \>y A. E. Wright. He also advises a solution of fibrin ferment 
and chloride of calcium as a styptic. Dried suprarenal gland, 1 part to 10 
of water, freshly prepared, may be applied to the part, or the active principle, 
epinephrin or adrenalin, may be tried. Gelatin in 5-per-cent solution is warmly 
recommended. Venesection has been tried in several cases. Transfusion ha« 
been employed, but without success. During convalescence, iron and arsenic 
should be freely used. 

y ‘ , 

' • ' JO * 


,A. VI. SOTJBVY (Scorbutus). 


9 Definition. —A constitutional disease characterized by great debility, with 
anffimia, a spongy condition of the gums, and a tendency to haemorrhages. 

Etiology. —The disease has been known from the earliest times, and has 
prevailed particularly in armies in the field and among sailors on long voy¬ 
ages. It has been well called “ the calamity of sailors .” 

From the early part of the last century, owing largely to the efforts of 
Lind and to a knowledge of the conditions upon which the disease depends, 
scurvy has gradually disappeared from the naval service, hi the mercantile 
marine, cases still occasionally oceur, owing to the lack of proper and suitable 
food. 

» In parts of Russia scurvy is endemic, at certain seasons reaching epidemic 
proportions; and the leading authorities upon the disorder, now in that coun¬ 
try, are almost unanimous, according to Hoffmann, in regarding it as infec¬ 
tious. 

In the United States scurvy has become a very rare disease. To the hos¬ 
pitals in the seaport towns sailors are now and then admitted with it. In 
large almshouses outbreaks occasionally occur. A very great increase of for¬ 
eign population of a low grade has in certain districts made the disease not 
at all uncommon. In the mining districts of Pennsylvania the Hungarian. 
Bohemian, and Italian settlers are not infrequently attacked. McGrew ha- 
recently reported 42 cases in Chicago, limited entirely to Poles. He ascer¬ 
tained that in a large proportion of the cases the diet was composed of bread, 
strong coffee, and moat. Occasionally one meets with scurvy among quite 
well-to-do people. One of the most characteristic cases I have ever seen wa¬ 
in a woman with chronic dyspepsia, who had lived for many months chieflv 
on tea and bread. Some years ago scurvy was not infrequent in the law 
lumbering camps in the Ottawa Valley. Tn Great Britain and Ireland it ha- 
become very.rare; only 302 eases were admitted to the Seaman’s Hospital in 
the twenty-two years ending 1896 (Johnson Smith). Judging from the Re¬ 
port of the American Pfcdijj||4p Society, we must infer that infantile scurvy i- 
on the increase in the Unif(|pStat«s. 

The precise cauflfe is unknown; there are three theories of the disease: 

(o) That it is the result of an absence of those,-ingredients, in. the food 
which are supplied by fresh vegetables. What these constituents are has not 
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yet been definitely determined. Garrod holds that the detect is the absence 
of the. potasaic salts. Others believe that the essential factor is the absence 
of the organic salts present in fruits and vegetables. Halfe believed that the 
absence from the food of the malates, citrates, and lactates reduces the alka¬ 
linity of the blood; and Wright has brought forward evidence which suggests 
that it may be an acid intoxication. 

(6) That it is duc-to toxic materials in the foods—some unknown organic 
poison the product of decomposition. That it is not due to an absence of 
fresh vegetables or the salts of fruits and vegetables seems to have been settled 
by Nansen-and his comrades, who, living for months under the most unfavor¬ 
able hygienic surroundings, but eating fresh bear’s meat and bear's blood, 
escaped scurvy. Holst and Froiich in their recent work oppose this toxic view, 
and maintain that the disease is duo to the lack in the food of nutrient con¬ 
stituents which so far have not been identified. 

(c) In opposition to these chemical views it is urged that the disease 
depends-upon'a..specific (as yet unknown) micro-organism. 

OtilgT.factors play an important part in the disease, particularly physical 
and moral, influences—overcrowding, dwelling in cold, damp quarters, and 
prolonged fatigue under depressing influences, as during the retreat of an 
army. Among-prisoners, mental depression plays an important role. It is 
stated that epidemics of the disease have broken out in the French convict- 
ships en route to New Caledonia even when the diet was amply siillieicnt. 
Nostalgia is sometimes an important element. It is an interesting fact 
that prolonged starvation in itself does not necessarily cause scurvy. Not 
one of the professional fasters of late years has displayed any scorbutic symp¬ 
tom. The disease attacks all ages, but the old are more susceptible to it., 
Sex has no special influence, but during the siege of Paris it was noted that the 
males attacked were greatly in excess of the females. 

Morbid Anatomy.—The anatomical changes are marked, though by no 
means specific, and are chiefly those associated with luemorrhagc. The blood 
is dajk and fluid. The microscopical alterations arc those of a severe amcinia, 
without leuoeeytosis. The bacteriological examination has not yielded any¬ 
thing very positive. Practically there arc no changes in the blood, either ana- 
to mienl or Vhomi ciil which can "Tin regarded as peculiar to the disease. The 
skin shows the cechymoses evident during life. There are hamiorrhagcs into 
the muscles, and occasionally about or even into the joints. I hemorrhages 
occur in the internal organs, particularly on the serous membranes and in the 
kidneys and bladder. The gums are swollen and sometimes ulcerated, so that 
in advanced cases the teeth are loo-e and have even fallen out. Ulcer- are 
occasionally met with in the ileum and colon. Hamiorrhagcs into the mucous 
membranes are extremelv common. The spleen is enlarged mid soft. Paren¬ 
chymatous changes are constant in the liver, kidneys, and heart. 

Symptoms.—The disease is insidious in its onset. Karlv symptoms are 
loss in. weight, progressive weakness, and pallor. Very soon the gums are 
noticed to be swollen and spongy, to bleed easily,^ in extreme eases to pre¬ 
sent a fungous appearance. These changes, reptrdod as characteristic, are 
sometimes absent. The teeth may become loose and even fall out. Actual 
necrosis of the jaw is not common. The breath is excessively foul. The 
tongue & swollen, but may be red and not much furred. 1 lie salivary glands 
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are occasionally enlarged. Hemorrhages beneath the mucous membranes of 
the mouth are common. The skin becomes dry and rough, and ecchymoses 
soon appear, first on the legs and then on the arms and trunk, and particularly 
into and about the hair-follicles. They are petechial, but may become larger, 
and when subcutaneous may cause distinct swellings. In s evere case s, par¬ 
ticu larly in the le gs, there may be effusion between the periosteum and the 
Bone^ forming irregular nodes, which may break down and form foul-looking 
sores. The slightest bruise or injury causes haemorrhages into the injured 
part. (Edema about the ankles is common. The ““""y ” Been 

oftenest in the legs, is a remarkable infiltration of the subcutaneous tissues and 
muscles, forming a brawny induration, the skin over which may be blood¬ 
stained. Hasmorrhages from the mucous membranes are less constant symp¬ 
toms; epistaxis is, however, frequent. Hemoptysis and bsematemesis are 
uncommon. Haematuria and bleeding from the bowels may be present in 
very severe cases. 

Palpitation of the heart and feebleness and irregularity of the impulse 
are prominent symptoms. A hamric murmur can usually be heard at the 
base. Haemorrhagic infarction of the lungs and spleen has been described. 
Respiratory symptoms are not common. The appetite is impaired, and owing 
to the soreness of the gums the patient is unable to chew the food. Constipa¬ 
tion is more frequent than diarrhoea. Pain, tenderness, or swelling in the 
joints were present in 13 of McGrow's 42 cases. The urine is often albu¬ 
minous. The changes in its composition are not constant; the specific gravity 
is high; the color is deeper. The statements with reference to the inorganic 
constituents are contradictory. Some authorities have found the phosphates 
and potassium salts to be deficient; others hold that they are increased. 

There are mental depression, indifference, in some cases headache, and 
in the later stages delirium. Cases of convulsions, of hemiplegia, and of 
meningeal haunorrhage have been described. Remarkable ocular symptoms are 
occasionally met with, such as night-blindness or day-blindness. 

In advanced cases necrosis of the bones may occur, and in young persons 
eVen separation of the epiphyses. There are instances in which the cartilages 
have separated from the sternum. The callus of a recently repaired fracture 
has been known to undergo destruction. Fever is not present, except in the 
later stages, or when secondary inflammations in the internal organs appear. 
The temperature may. indeed, be sometimes below normal. Acute arthritis 
is an occasional complication. 

Diagnosis.—No difficulty is met in the recognition of scurvy when a num¬ 
ber of persons are affected together. In isolated cases, however, the disease 
is distinguished with difficulty from certain forms of purpura. The associa¬ 
tion with manifest insufficiency in diet, and the rapid amelioration with suit¬ 
able food, are points bv which the diagnosis can be readily settled. 

Prognosis. —The outlook is good, unless the disease is far advanced and the 
conditions persist which lead to its occurrence. The mortality now is rarel) 
great. Death results from gradual heart-failure, occasionally from sudder 
syncope. Meningeal hae morrhage, extravasat ion into t he serous cavities, eftfero 
aalitis, and other intercurrent affections may prove fatal. 

Prophylaxis. —The regulations of the Board of Trade require that a suffi 
dent supply of antiscorbutic articles of diet be taken on each ship; so tha 
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now, except as the result of accident, the occurrence of .-cunv is rare in 
sailors. 

Treatment.—The juice of two or three lemons daily and a diet of plenty 
of jneat and fresh vegetables snfficc to cure all cases of scurvy, unless far 
advanced. When the stomach is much disordered, small quantities of scraped 
meat and milk should be given at short intervals, and the lemou.juice in grad¬ 
ually increasing quantities. A bitter tonic, or a steel and bark mixture, may 
be given. As the patient gains in strength, the diet may lie more liberal, and 
he may eat freely of potatoes, cabbage, water-cresses, and lettuce. The stoma¬ 
titis is the symptom which causes the greatest distress. The permanganate 
of potash or dilute carbolic acid forms the best mouth-wash. Pencilling the 
swollen gums with a tolerably strong solution of nitrate of silver is very useful. 
The solution is better than the solid stick, as it reaches to the crevices between 
the granulations. The constipation which is so common is best treated with 
large enemata. For other conditions, such as hemorrhages and ulcerations, 
suitable measures must bo employed. 

' Infantilu Scuiivy (Harlow’s Disease). 

As in adults, scurvy may occur in children in consequence of imperfect 
food supply. 

W. B. Cheadle and Gee, in London, have described in very young children 
a cachexia associated with haemorrhage. Cheadle regarded the cases as scurvy 
ingrafted on a rickety stock. Gee called his cases periosteal cachexia. Casus 
had previously been regarded as acute rickets. 

A few years later Barlow made an exhaustive study of the condition with, 
careful anatomical observations. The affection is now recognized as infantile 
scurvy, and is called Barlow’s disease. The American 1’iediatric Society has 
collected (1898) in the United States 379 cases. Of these, the hygienic sur¬ 
roundings were good in 303. A majority of the patients were under twelve, 
months. I The proprietary foods, particularly malted milk and condensed milk, 
seem to be the most important factors in producing the disease, lherc are 
instances in which it has developed in breast-fed infants, and in others fed 
on the carefully prepared milk of the Walker-Gordon laboratories. , 

The following is a general clinical summary, taken from Barlow’s de¬ 
scription: 

“ So long as it is left alone the child, is tolerably quiet; the lower limbs 
are kept drawn up and still; but when placed in its bath or otherwise moved 
there is continuous crying, and it soon becomes clear that the pain is con¬ 
nected with the lower limbs. At this period the upper limbs may be touched 
with impunity, but any attempt to move the legs or thighs gives rise to 
screams. Next, some obscure swelling may be detected, first on one lower 
limb, then on the other, though it is not absolutely symmetrical. . . . I ho 
swelling is ill-defined, but is suggestive of thickening round the shafts of the 
•tones, beginning above the epiphyseal junctions. Gradually the bulk of tho 
limbs affected becomes visibly increased. . . . The position of the limbs be¬ 
comes somewhat different from what it was at the outset. Instead of being 
flexed they lie gn tt immobile, in a state of pseudo-paralysis. . . . 

AbouFthis time, if not before, great weakness of the back becomes manifest. 

IB ■ 
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A little swelling of one or both scapula; may appear, and the upper limb, 
may show changes. These are rarely so considerable as the alteration!, m 
the lower limbs. There may be swelling above the wrists, extending for a short 
distance up the forearm, and some swelling in the neighborhood of the epi¬ 
physes of the humerus. There is symmetry of lesions, but it is not absolute; 
and the limb affection is generally consecutive, though the involvement of one 
limb follows very close upon another. T he joints ar c free. In severe cum-s 
another symptom may now be found—namely, crepitus in the regions adjacent 
to the junctions of the shafts with the epiphyses. The upper and lower ex¬ 
tremities of the femur, and the upper extremity of the tibia, are the common 
sites of such fractures; but the upper end of the humerus may also be so 
affected. ... A very startling appearance may be observed at this period 
in the front of the chest. The^stornum, with the adjacent costal cartilages 
and a small portion of the contiguous ribs, seems to have sunk bodily back, 
en bloc, as though it had been subjected to some violence which had fractured 
several ribs in the front and driven them back. Occasionally thickenings of 
varying extent may be found on the exterior of the vault of the skull, or 
even on some of the bones of the face. . . . Hero also must be mentioned a 
remarkable eye phenomenon. There develops a rather sudden proptosis of one 
eyeball, with pufliness and very slight staining of the upper lid. Within a 
day or two the other eye presents similar appearances, though they may be of- 
less severity. The ocular conjunctiva may show a little ecchymosis, or may 
be quite free. With respect to the constitutional symptoms accompanying tho 
above series of events the most important feature is tho profound anaemia 
which is developed. . . . The anaemia is proportional to tho arjpunt of limb 
"involvement. As the case proceeds, there is a certain earthy-colored or sallow 
tint, which is noteworthy in severe cases, and when once this is.established 
bruise-like cchymoses may appear, and more rarely small purpura. Emacia¬ 
tion is not a marked feature, but asthenia is extreme and suggestive of mus¬ 
cular failure. The temperature is very erratic; it is often raised for a day 
or two, when successive limbs are involved, especially during the tense stage 
but is rarely above 101° or 102°. At other times it may be normal or sub 
normal.” If tho teeth have appeared the gums may be spongy. 

In young children with difficulty in moving the lower limbs, or in whmi 
paralysis is suspected, the condition should always be looked for. What i 
known sometimes as. Parrot's disease, or syphilitic pseudo-paralysis, may b 
confounded with it. In it the loss of motion is more or less sudden in th 
upper or lower limbs, or in both, due to a solution of continuity and separai 10 
of the cartilage at the end of the diaphysis. There are usually crepitatio 
and much pain on movement. 

The essential lesion is a subperiosteal blood extravasation, which causes H 
thickening and tenderness in the shafts of the bones. In some instances llici 
is haemorrhage in the intramuscular tissue. 

The prophylaxis is most important. The various proprietary forms of co 
denged milk and preserved foods for infants should not be used. The fre 
cow's milk should be substituted, and a teaspoonful of meat-juice or gra 
* may be given with a little mashed potato. Orange-juice or lemon-jui 
should be given three or four times a day. Recovery is usually prompt a’ 
satisfactory. 
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YU. STATUS LYMPHATICUS. LYMFHATISM. 

Definition. —A rare condition met with chiefly in children and young ]H>r- 
sons, in which the lymphatic glands and lymph tissues throughout the body, 
the spleen, the thymus, and the lymphoid hone-marrow are 'in a slate of 
hyperplasia. These features have been found associated with rickets and with 
liypoplasia of the heart and aorta. 

The special interest lies in the faet that these pathological conditions have 
been met with frequently in eases of sudden death. I’altnuf and others of tho 
Vienna school, who have written extensively on the subject, believe that indi¬ 
viduals with this hyperplasia have lowered powers of resistance, and are par¬ 
ticularly liable to paralysis of the heart. 

Anatomical Condition. — (a) Lymcm-ii lands. —The pharyngeal, thoracic, 
and abdominul groups are most frequently affected. The cervical, axillary, 
and inguinal are less commonly involved, but these glands may show slight, 
enlargement. The lymphatic structures of ihe alimentary tract, the tissues 
Oi the tonsils, the adenoid structures in the upper pharynx, and the solitary 
and agminated follicles of the small and large intestines are usually much en¬ 
larged. The hyperplasia of the intestinal lymphatic structures may bo tho 
most remarkable, tho individual glands standing out like peas. 

(6) Spleen. —Enlargement of this organ is usually moderate in degree. 
The Malpighian bodies may show very prominently, and alien aiuemie may 
look like large tubercles. The organ is usually soft and bypcnemic. 

(c) TheYllvuus is enlarged, and may measure as much as 10 cm. in ^ 
length. It looks swollen and soft, and on section may exude a milky white 
fluid. 

(d) The bone-mahuow has been found in a state of, hyperplasia, anil the 
yellow marrow of the long bones in young adults, and even in persons between 
the ages of twenty and thirty, has been found replaced by red marrow. Among 
other associated conditions of this cnji&tiLulio LyinplujliCU, as it lias been called, 
are hypoplasia of the heart and aorta and enlargement of the thyroid gland. 
In a large number of the cases in children rickets is coincident. 

Diagnosis. —The diagnosis of the lymphatic constitution is not always easy. 
Enlargement of the superficial glands, with hypertrophy of the tonsils, signs 
of slight swelling of the thyroid, dulness over the sternum, with signs of 
enlargement of the mesenteric glands, are among tho most important fea¬ 
tures. Signs of hypoplasia of the vascular system are still more uncertain, 
though Quincke believes tha't in such instances the left ventricle is dilated aud 
the peripheral arteries may be much smaller than normal. The subjects have 
Usually a pale and pasty complexion, and are fat and flabby. 

Sudden Death in the Status lymphatious.— What has directed the atten¬ 
tion of writers more particularly to this condition is the frequency with which 
*t has been found in cases of unexpected death from very trilling and inade¬ 
quate causes, as in the case of a death immediately after the preventive inocu¬ 
lation with the antitoxin of diphtheria, and during anadhosia in young chU- 
divn for trifling operations, as for adenoids or circumcision, etc. ^ Hinkev 
I'lake, and others have studied this question with great care. Lther and 
chlorof orm se em equally dangerous in these cases. Cases of sudden death of 



756 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 


persons in the water, who have fallen in and, though immediately recovered, 
were dead, or who have died suddenly while bathing, are referred by Paltauf 
to this condition. And, lastly, there is a large group of cases of sudden death 
in children without recognizable cause, in whom post mortem the thymus lias 
been found enlarged—the so-called “Thymus Tod” (see under Thymus 
Gland). It lias also been suggested that certain of the sudden deaths during 
convalescence from the infectious fevers'arc to be referred to this status lym- 
phaticus. Escherich thinks that certain measures usually harmless, such as 
hydrotherapy, may have an untoward effect in children in this condition of 
lymphatism, and adds that tetany and laryngismus may be associated with it. 

Two explanations are offered of the sudden death: Eiist, that it is due to 
mechanical pressure of the enlarged thymus on the trachea. In only one of 
Blumer’s nine cases was there evidence of this. Secondly, that it is caused 
by a toxaemia, an overproduction of the internal secretion of the thymus. 
Blumer has extended this view, and suggests that it is a lymphotoxsemia. 

Vm. DISEASES OF THE SUPRARENAL BODIES. 

1. Addison’s Disease. 

Definition. —A constitutional affection characterized by asthenia, muscular 
and vascular, irritability of the stomach, and pigmentation of the skin, symp¬ 
toms due, in all probability, to loss of the internal secretion of the adrenal 
glands. Tuberculosis of the adrenals is the common anatomical change. 

The recognition of the disease is due to Addison, of Guy’s Hospital, whose 
monograph on The Constitutional and Local Effects of Disease pf the Supra¬ 
renal Capsules was published in 1855. 

Etiology. —Males are more frequently attacked than females. In Grccn- 
how’s analysis of 183 cases 119 were males and (14 females. A majority of 
the cases occur between the twentieth and the fortieth year. A congenital 
case has been described in which the skin had a yellow-gray tint. The child 
lived for eight weeks, and post mortem the adrenals were found to be large 
and cystic. Injury such as a blow upon the abdomen or back, and caries of the 
spine, have in many cases preceded the attack. The disease is rare in America; 
only 17 cases came under my observation. 

Horbid Anatomy and Pathology. —There is rarely emaciation or anaemia 
Rolleston thus summarizes the condition of the suprarenal bodies in Addison’: 
disease: 

“ 1. The fibro-caseous lesion due to tuberculosis—far the commonest con 
dition found. 3. Simple atrophy. 3. Chronic interstitial inflammation lead 
ing to atrophy. 4. Malignant disease invading the capsules, including Add 
son’s Case of malignant nodule compressing the suprarenal vein. 5. Blo<> 
extravasated into the suprarenal bodies. 6. No lesion of the suprarenal bodn 
themselves, but pressure or inflammation involving the semilunar ganglia. 

“ The first is the only common cause of Addison’s disease. The other 
with the exception of simple atrophy, may be considered as very rare.” 

The nerve-cells of the semilunar ganglia have been found degenerated ar 
deeply pigmented, and the nerves sclerotic. The ganglia are not uncommon 
entangled in the cicatricial tissue about the adrenals. The spleen has occ 
oimmsillv been found enlarged; a persistent enlarged thymus has been found. 
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T he two c hief theories which have lioon advanced (o explain the disease art': 
{a) Thai it .depended upon the loss of function of tlie adrenals. This was the 
view of Addison. The balance pf experimental evidence is in favor of the view 
that the adrenals are functional glands, winch furnish an internal secretion 
esaentMl tCrth'e' normal metabolism. Schafer and Oliver have shown tlmt the 
human adrenals contain a very powerful extract, which is not .to he obtained 
in coses of Addison’s disease; they have also studied the toxic effects on ani¬ 
mals of the extracts of the glands. In the cases in which the adrenals have 
been found involved without the symptoms of Addison’s disease, accessory 
glands may have been present; while in the rare eases in which the symptoms 
of the disease have been present with healthy adrenals the semilunar ganglia 
and adjacent tissues have been involved in dense adhesions, which may have 
interfered readily with the vessels or lymphatics of the glands. On this view 
Addison’s disease is due to an inadequate supply of the adrenal secretion, just 
as myxeedema is caused by loss of function of the thyroid gland. “ Whether 
the deficiency in this internal secretion leads to a toxic condition of the blood 
or to a general atony and apathy is a question which must remain open ” (Kol- 
leston)J- (bj That it is an affection of the alxlominal sympathetic system, 
induced most commonly by disease of the adrenals, but also by other-chronic 
disorders which involve the solar plexus and its ganglia. According 1o this 
view, it is an affection of the nervous system, and the pigmentation has its 
origin in changes induced through the trophic nerves. The pronounced debil¬ 
ity is the outcome of disturbed tissue metabolism, and the circulatory, respira¬ 
tory, and digestive symptoms are due to implication of the pnenmogastric 
nerves. The changes found in the alxlominal sympathetic are held to suppirt 
this view, and its advocates urge the occurrence of pigmentation of the ski is 
in tuberculosis of the peritomeum, cancer of the pancreas, or aneurism of the 
abdominal aorta. Bramwell thinks that the symptoms may he m part due to 
irritation of the sympathetic and in part to adrenal inadequacy. 

Symptoms.— in the words of Addison, the characteristic symptoms are 
“anaemia, general languor or debility, remarkable feebleness of the hearts 
action, irritability of the stomach, and a peculiar change of color in the 


tu i B , as a rule, insidious. The feelings of weakness as a rule, 
precede the pigmentation. In otl.er instances the gastro-mtestinal symptoms 
thf weakness, and the pigmentation come on together. Lhere are a 
in the literature in which the whole process has been acute, following a shock 
or some special depression. There are three important symptoms • 

(1) iliSWiQS-OK xiu Skin.— This, as a rule, first attracts the atten¬ 
tion of patient’s friends. The grade of coloration rang™| from. a hgh 
yellow to a deep brown, or even black. In typica eases it is diflW J 
deeper^n the exposed parts and in> the regions wTiero tlJalso wher- 
1S more mlense, as the areolse of the nipples i and arxnuju k 
eveTtheTskin is compressed" or irritated, as by the wins aiu . , g j w _ 

lie confined to the face and hands. Occasionally it js fwind 

log-atrophy of pigment, leuqodcrma, may occur Ihe pigmentation is toad 

.uRLme membrb*. .1 the mouth Wuge, 

meutafiSTSf the mucou. membr.ee h not '‘“ l . eemm™ i. to uTo 
in chronic stomach troubles, etc. (Fr. Sehultze), and is common in the negro. 



758 DISEASES OF THE BLOOD AND DUCTLESS OLANDS. 


A patchy pigmentation of the serous membranes has often been found. Qvrr 
the diffusely, pigmented skin there may be little mole-like spots of deeper pig¬ 
mentation, and upon the trunk, particularly on the lower abdomen, they may 
be “ ribbed ” like the sand on the seashore. 

(2) Gastro-intestinal Stmptomb.— -The disease may set in with attacks 
of nauseaTfiftTvomllmg, spontaneous in character. Toward the close there 
may be pain with retraction of the abdomen, and even features suggestive of 
peritonitis (Ebstein). A marked anorexia may be present. The gastric symp¬ 
toms are variable throughout the course; occasionally they are absent. Attacks 
of diarrhcea are frequent and come on without obvious cause. 

(3) Astiienia, the most characteristic feature of the disease, may be 
manifested early as a feeling of inability to carry on the ordinary occupation, 
or the patient may complain constantly of feeling tired. The weakness is 
specially marked in the muscular and cardio-vascular systems. There may be 
an extreme degree of muscular prostration in an individual apparently well 
nourished, whose muscles feel firm and hard. The cardio-vascular asthenia 
is manifest in a feeble, irregular action of the heart, which may come on in 
paroxysms, in attacks of vertigo, or of syncope, in one of which the disease 
may prove fatal. The blood-pressure is low, falling to 70 or 80 mm. of ITg 
Headache is a frequent symptom; convulsions occasionally occur. Pain in the 
back may be an early and important symptom. 

Anemia, a symptom specially referred to by Addison, is not common. In 
a majority of the patients the blood-count is normal. McMunn has described 
an increase in the urinary pigments, and a pigment has been isolated of very 
much the same character as the melanin of the skin. 

, T he mode of termination is either by syncope , which may occur even early 
in the disease,"By gradual progressive asthenia, or by the development of tuber¬ 
culous lesions. In two cases I have known a noisy delirium with urgent 
dyspnoea to precede the fatal event. 

Diagnosis. —Pigmentation of the skin is not confined to Addison’s disease. 
The following are the conditions which may give rise to an increase in the 
pigment: 

(1) Abdominal growths—tubercle, cancer, or lymphoma. In tuberculosis 
of the peritonaeum pigmentation is not uncommon. 

(2) Pregnancy, in which the discoloration is usually limited to the face, 
the so-called masque dcs femmes enceintes. Uterine disease is a common cause 
of a patchy melasma. 

(3) Ilamochromatosis, associ ated with hypertrophic cirrhosis, pigmqpta- 
ti on o f tha .s k in. and diabetes. More commonly in overworked persons of con¬ 
stipated habit and with sluggish livers there is a patchy staining about the 
face, and Jorehead. 

(4) The vagabond’s discoloration, caused by the irritation of lice and 
dirt, which may reach a very high grade, and has sometimes been mistaken 
for Addison’s disease. 

(6) In rare instances there is deep discoloration of the skin in melanotic 
cancer, so deep and general that it has been confounded with melasma supra¬ 
renale. 

(6) In certain cases of exophthalmic goitre abnormal pigmentation occurs 
«* noted bv Drummond and others. 
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(7) In & few rare instanced the pigmentation in scleroderma may bo 
general and deep. 

(8) In. the face there may be an extraordinary degree of pigmentation duo 
to innumerable small black comedones. If not seen in a very good light, 
the face may suggest argyria. Pigmentation of an advanced grade may occur' 
in chronic ulcer of the stomach and in dilatation of the organ., 

(9) Arg yria could scarcely be mistaken, and yet I was consulted in a ease 
in which the diagnosis of Addison’s disease had" been made by several good 
observers. 

(10) Arsenic when taken for many months may cause a most intense pig¬ 
mentation of the skin. 

(11) .With arterio-sclcrosis and chronic heart-disease there may be marked 
melanoderma. 

(12) In pernicious anosmia the pigmentation may be extreme, most com¬ 
monly due to the prolonged administration of arsenic. 

(13) There is a form of deep pigmentation, usually in women, which in¬ 
sists for years without change and without any s|icciul impairment of health. 
I have mot with two cases; in one the pigmentation was a little more leaden 
than is usual in Addison’s disease; in both the condition had lasted some 
years. 

In any case of unusual pigmentation these various conditions must lie 
sought for; the diagnosis of Addison’s disease is scarcely justifiable without 
the asthenia. In many instances it is difficult early in the disease to arrive 
at a definite conclusion. The occurrence of fainting tits, of nausea, and gas¬ 
tric irritability arc important indications. As the lesion of the capsules is 
almost always tuberculous, in doubtful cases the tuberculin test may lie used. 
In two of my cases, robust, healthy men with pigmentation and gastric symp¬ 
toms, the reaction was obtained. 

Prognosis.— The disease is "iiitr^y f if 1,1 Thomases in which the bronzing 
is slight or does not occur run a more rapid course. There are occasionally 
acute cases which, with great wenkness, vomiting, and diarrluca, prove fatal 
in a few weeks. In a few cases the disease is much prolonged, even to six or 
ten years. In rare instances recovery has taken place, and periods of improve¬ 
ment, lasting many months, may occur. 

Treatment. —When there is profound asthenia the patient should be con- 
finrd tohrd, as fatal syncope may at any time occur. In three of my cases 
death was sudden. Arsenic and strychnia are useful tonics. For the diar¬ 
r hoea lnryn cloaca nf bismuth should tie given; for the irritability of the stom- 
adv. creasote^Jiydrocyanic acid, ice, and champagne. The diet should bo 
1 ig ht and'"nutrit ious. Many patients thrive Best on a strict milk diet. 

Treatment by Suprarenal Extract. —E. W. Adams has analyzed 97 cases. 
In 7 the condition grew worse, in 3 cases of transplantation death was attrib¬ 
uted to the treatment. In 43 there was no effect noticed. In 31 there was 
temporary improvement; in 16 the relief seemed permanent. In two of our 
eases there was marked improvement; in one all the severe symptoms disap¬ 
peared, and the patient died of an acute infection, which apparently had noth¬ 
ing to do with the disease. The adrenals were found sclerotic. The gland 
may he given raw or partially cooked or in a glycerin extract. Tabloids of the 
dried extract are given, one grain of which corresponds to fifteen of the giand. 
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Three of the tabloids may be given daily. Operation has been suggested, but 
has not been carried out on any undoubted case. 

2. Other Diseases of the Supkahenal Capsules. 

Adrenalitis, Acute Hcemorrhagic .—The lesion resembles that of acute pan¬ 
creatitis, haemorrhage and necrosis in varying proportions. The clinical pictu re 
is very complex.' The or^f. ia mi/Llon with pain and vomiting, profound 
prostration and death ip A- faw .day3. In ~o{fre)r cases convulsions occur, or 
there may be a profound myasthenia, acute or,subacute. SuiJden death has 
occurred. Injghildren the disease may be associated with purpura, cutaneous 
and visceral. The symptoms are believed to be due to acute or subacute 
adrenal insufficiency. The diagnosis is not often made during life. The 
white line, the amende vascular skin reflex, described by Sergcnt as of diag¬ 
nostic value, is too common to be of much import. 

Hypertrophy .—Tn chronic nephritis and arterio-flclerosis adenoma or dif¬ 
fuse hyperplasia of the glands has been found, which some have attributed to 
hypgradrenalism—an overactivity of the antitoxic and angiotonic functions • 
of the gland. In children tumor or hypertrophy has been found associated 
with remarkable precocity and development of the sexual organs. 

Tumors .—Primary growths are rare, secondary are not uncommon. The 
former are usually mistaken for kidney tumors. There is a special typo of 
malignant growth in children characterized by rapid growth, diffuse infiltra¬ 
tion of the liver, and great distention of the abdomen without ascites or jaun¬ 
dice (Pepper tertius); and Robert Hutchison has described a remarkuhle 
syndrome in children of adrenal tumor, exophthalmos and cranial tumors. 

IX. DISEASES OF TEE SPLEEN. 

The acute swelling in fever, and the chronic enlargement of the organ in 
paludism, leukaemia, cirrhosis of the liver, and heart-disease have been fully 
described, but there remain several conditions to which brief reference may 
be made. 

1. Movable Spleen. 

Movable or wandering spleen is seen most frequently in women the sub¬ 
jects of enteroptosis. It may be present without signs of displacement of 
other organs. It may be found accidentally in individuals who present no 
symptoms whatever. In other cases there a re draggi ng, uneasy feelings in the 
back and side. AlLgrades are met with, from a spleen tliat can be felt com¬ 
pletely, helojv the margin of the ribs to a condition in which the tumor-mas; 
impinges upon the pelvis; indeed, the organ has been found in an inguina' 
hernia! In the large majority of all cases the_ spleen is enlarged. Sometime 
it appears that the enlargement has caused relaxation of the ligaments; b 
other instances the relaxation seems congenital, as movable spleens have beei 
found in different members of the same family. Pos§iWy_traumatj§in ma 
account-far so me of t he cases. Apart from the dragging, uneasy sensation 
and the worry in nervous patients, wandering spleen causes very few serioi; 
symptoms. Torsion of the pedicle.may produce a very alarming and serioi 
CQastiiipn, leading to great swelling of the organ, high Jgy qr, or even 1 
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MflWl i is . A young woman was admitted to my colleague Kelly's ward with 
a tumor supposed to be ovarian, but which proved to be a wandering, moder¬ 
ately enlarged spleen. She was transferred to the medical wanl. where she 
had suddenly very great pain in the abdomen, a large swelling in the left flank, 
and much tenderness. Halsted operated mid found an enormously enlarged 
spleen in a condition of necrosis, adherent to the adjacent parts and to the 
abdominal wall. Ho laid it open freely, and large necrotic masses of spleen 
tissue discharged for some time. She made a good recovery. 

The diagno sis of a wandering spleen is usually easy unless the organ lie- 
eomes fixed and is deformed by adhesions and perisplenitis. The shape .of the 
organ, and the sharp margin with the notclics are the points to be specially 

The treat me n t of the condition is important. Occasionally the organ may 
be kept in position by a properly adapted belt and a pad under the left costal 
margin. Removal of the displaced organ has liecn advised and carried out in 
many cases, and nowadays it is not a very serious operation. It is, however, 
as a rule unnecessary. In 2 eases of enlarged spleen under my care, with great, 
mobility, causing much discomfort and uneasiness, Halsted completely relieved 
the condition by replacing the spleen, packing it in position with gauze, and 
allowing firm adhesions to take place, lloth these patients were seen more 
than eighteen months after the operation and the organ had remained in 
position. 

2 . RUPTURE OK THE Rl’I.KKN. 

This is of interest in connection with the spontaneous rupture in cases of 
acute enlargement during typhoid fever or malaria, which is very rare. Rup¬ 
ture of a malarial spleen may follow a blow, or a fall, or an exploratory punc¬ 
ture. In India and in Mauritius rupture of the spleen is stated to be very 
common. Fatal haemorrhage may follow puncture of a swollen spleen with a 
hypodermic needle. Occasionally the rupture results from the breaking of an 
infarct or of an abscess. The symptoms are those of lueinorrhage into the 
peritonaeum, and the condition demands immediate laparotomy. 

3. Infarct and Abscess of tiie Spleen. 

Emboli in the splenic arteries causing infarcts may lie cither infective or 
simple. They are seen most frequently in ulcerative endocarditis and in septio 
conditions. Infarcts may also follow the formation of thrombi in the branches 
of the splenic artery in cases of fever. They are not very infrequent in 
typhoid. In a few instances the infarcts have followed thrombosis in the 
splenic veins. They are chiefly of pathological interest. The infarct of the 
spleen may be suspected in cases of'septicaemia or pyiemia when there is pain 
in the splenic region, tenderness on pressure, and slight swelling of the organ; 
on several occasions I have heard a well-marked peritoneal friction rub. Occa¬ 
sionally in the infective infarcts large abscesses are formed, and in rare 
instances the whole organ may be converted into a sac of pus. 

Tumors of the spleen, hydatid and other cysts of the organ, and gummata 
are rare conditions of anatomical interest. In Hodgkin’s disease the organ 
may be enlarged and smooth, or irregular from the presence of nodular tumors. 
» 
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4. Splenomegaly, Splenic Anaemia, Bivrr'a n.ar... 

Anemia may be associated with many conditions in-which the spleen is 
enlarged—in leukaemia, in pernicious anaemia, in Hodgkin’s disease, ip cir- 
rhoeis of the liver, particularly of the hypertrophic type, and in the syphilitic 
form, and in chronic malaria. But apart from all these, and apart from the 
forms of tropical splenomegaly already considered, are the conditions which 
have been grouped under the names primitive splenomegaly, splenic anaemia, 
and Banti’s disease. Though the clinical picture may be very similar, it seems 
impossible to classify them all as one disease. The following groups of cases 
may be described: 

1. Banti’i dise as e , with its three stages: (a) simple splenomegaly, which 
may persist for years, without anaemia or with perhaps only a low color index; 
(&) severe anaemia of a secondary type with pigmentation of the skin and a 
marked tendency to hsematemesis; (cj finally jaundice supervenes and ascites. 
Thexhronicity, the great enlargement of the spleen, and the secondary anaemia 
are the most striking features. In most cases a chronic hyperplasia of the 
organ has been found; in a few an extraordinary endothelial hyperplasia, 
which Gaucher described as a chronic endothelioma. In a small number of 
cases, Dock, D6v6, and others have reported a remarkable sclerosis of the por¬ 
tal vessels, with thromboses and obliteration; but whether this is primary or 
secondary has not yet been determined. The cause of the disease is.-unknown. 
It may be a chronic infective process, the chief seat of which is in the spleen, 
where the poisons cause the endothelial proliferation. That the spleen itself 
is at fault appears probable from the prompt relief which follows removal of 
the organ. In three of five cases which I have seen, permanent recovery has 
followed splenectomy. 

2. There are two family forms of splenomegaly, in one the children 

attacked present marked constitutionar dtfltu rbanooo-. dwarfing of stature, 
clubbing of the fingers, infantilism, pigmentation of the skin, and sometimes 
enlargement of the liver. This is the variety described by Collier, Bovaid, 
Brill, and Frederick Taylor. In the other, the Minkowski type, the spleno¬ 
megaly is associated with a congenital jaundice, but the health of the patient 
is not disturbed. Though jaundice is present there is no bile coloring matter 
in the —nn fi"hrlnm f rifi mn 

In Banti’s disease removal of the spleen t ofEers the best chance of perma¬ 
nent relief. Armstrong’s recent statistics give 72 per cent of recoveries. 
A rpen ic and the X-rays appear to have very little influence. 

5. Splenomegalio Polyoyth-smia with Cyanosis (Yaquez’s Disease) . 

A condition in which with an enlarged spleen and cyanosis there is an 
extraordinary increase of the red blood-corpuscles, up to 9-13 millions per 
c.mm. Heada che, giddin ess, and q onstipation are the common symptoms. The 
patients may present a curious bnfck-red color^ ox_when it is cold an extreme 
degree of cyanosis. It is a chmnic-afCeotion, lasting -many .years. In the 
few post-mortems which have been performed the bone-marrow has been found 
in a state of extreme hyperplasia, and it has been suggested that the disease 
h the red'bieod counterpart of leukaamia—erythrpeythtp miafar erythrem ia- 
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In the Quarterly Journal of Medicine, October, 1908, and January, 1909, 
Dr. Parkes Weber gives a full critical digest of the subject, which is one 
of great clinical and pathological interest. Ikilygiobutism without splenic 
enlargement occurs in many other conditions, particularly in congenital heart- 
d i seas e a nd after residence at high altitudes. With jirimary tuberculosis of 
the Bglsfin ihcre_has also been associated polyglobulism and •cyanosis. But 
apart from all these conditions there is probably a well-defined disease of 
unknown etiology with the above-mentioned characters. 


X. DISEASES OF THE THTBOID GLAND. 

1. CONUKSTION. 

At puberty, in girls, often at the onset of menstruation, the gland enlarges; 
in certain women the neck becomes fuller at each menstruation, and it was 
an old idea that the gland enlarged at or after defloration. The slight enlarge¬ 
ment at puberty may persist for months and cause uneasiness, but as a rule 
it disappears completely. 1 do not remember a single instance in which the 
goitre has remained, though of course such a possibility has to he considered. 
From mechanical causes, as ligh t collars, repeated crying, or prolonged use of 
t hp voi ce, the gland may swell for a short time. 


2 . Aoutk Thyroiditis. 

Thir ty prim ary it is almost always a complication of one of the acute 
infections, typhoid fever, scarlet fever, diphtheria, pneumonia, rheumatic fever, 
o r mump s. The whole gland may be involved, or only one lobe. There ip 
swelling, pa in mi pressure, and very soon redness over the ulfeeted part. It 
may. resolve or go on to suppuration. The entire gland may be destroyed and 
myxeedema follow, as in a case reported by Shields. Basedow’s disease has fol¬ 
lowed the acute thyroiditis of typhoid fever. 


3. Goitre. 


Definition.—Hypertrophy of the thyroid gland, occurring sporadically or 
endemically. 

Sporadic goitre is not uncommon, and is confined almost exclusively ta 
w o m e n: . In girls at puberty slight enlargement of the gland is very common, 
and it may persist for a year or longer; in rare instances the enlargement per- 


The following varieties may be distinguished: (a) Parenchymatous, in 
which the enlargement is general and the follicles, usually newly formed, 
contain p gelatinous colloid material, (b) Vascular, in which the en¬ 
largement is chiefly due to dilatation of the blood-vessels without the 
new formation of glandular tissue, (c) Cystic goitre, in which the en¬ 
larged gland is occupied by large cysts, the walls of which often undergo cal¬ 
cification. . 

Endemic goitre is rare in the United States and Canada. The endemic 
centres referred to in Barton’s monograph (1819) and in Ilirsch’s Geograph¬ 
ical* Pathology |D longer exist. It is most prevalent about the eastern end of 
Lake Ontario and in Michigan (Dock), and in parts of the province of Que- 



764 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 

bcc; and of late years there appears to have been an increase in the cases. 
In Great Britain it is still met with in a few localities, as in Derbyshire—the 
Derbyshire neck; and it is very common in the upper Thames valley. In 
Switzerland and parts of France and Italy it is very.prevalent, occurring 
alone or in association with cretinism. In parts of Central Asia there arc 
towns, such aa Khokapd.in. Turkestan, in which a large proportion of the 
population have goitre or cretinism. Busaian. troops stationed there may have 
goitres within a few months. 

In schools and garrisons there have been remarkable outbreaks of acute 
goitre in epidemic form, lasting a few months, and disappearing, in school*, 
after the holidays. In one instance 161 boys among 3S0, and 246 girls among 
381, were attacked (Guillaume). 

Symptoms ,-4Tbe enlargement may be uniform or affect only one lobe, 
or the isthmus alone, j When-small, a goitre causes no. inconvenience. 'When 
large, it may compress the trachea, causing dyspnoea, or may pass beneath the 
sternum and compress the veins. These, however, are exceptional circum¬ 
stances, and in a large proportion of all cases no serious symptoms are noted. 
The affection usually comes under the care of the surgeon, tf Sudden-death 
occasionally occurs in large bronchoceles. In some instances it may be difficult 
to determine the cause, and it has been thought to be associated with pressure 
on the vagi. I have reported an instance in which it resulted-' from haemor¬ 
rhage into the gland and into the adjacent tissues. The blood passed into the 
cellular tissues of the neck and under the sternum, covering the aorta and 
pericardium. In regions in which goitre prevails the drinking-water should 
be boiled. Change of locality is sometimes followed by cure. The medicinal 
treatment is very unsatisfactory. Iodine and various countcrirritants exter¬ 
nally, iodide of potash, ergot, and many other drugs are recommended bv 
writers. The thyroid extract has been used with.success in a few cases. If 
the organ progressively enlarges and causes great disfigurement or inconven¬ 
ience, operation should be advised. 

4. Tumobs of the Thtboid. 

These are very varied, (a) Adenomata, either simple or malignant 
The latter may form extensive metastases. A case is reported by Hayward 
in which growths resembling thyroid tissue occurred in the lungs and 
various bones of the body, (h) Cancer, of which several forms have been 
lescribed. (c) Sarcoma. All of these have a surgical rather than a medical 
nterest. 

Aberrant and Accessory Thyroids .—Anywhere from the root of the tongue 
■jo the arch of the aorta small fragments of thyroidal tissue have been found, 
[n the mediastinum they may form large tumors, and in the pleura an acce- 
wry cystic thyroid may fill the upper half of one pleural cavity or even the 
snlire side (F. A. Packard). Thkjiugauil thyroid is hot uncommon, varv- 
ng in sifc?. from a hemp seed to a pea, usually free in the deep muscle- 
>f the tongtie, or attached to the hyoid bone. When enlarged the lingual 
roiiie-may form a tumor of considerable size. The true thyroid has been 
ibsent, and! removal of the lingual goitre has been follo wed by. myxoedjn i.' 
fStorrsl. 



DISEASES OF THE THYROID GLAND. 


768 


5. Exophthalmic (Ioitkk. 

(Graves’s, Basedow’s, or Parry's Disease.) 

Definition.—A disease characterized by exophthalmos, enlargement of the 
rtiymi d- and functional disturbance of the vascular system. I Ms very possibly 
caused by disturbed function of the thyroid gland (hyperthyroidism). 

•Historical Note. —In the posthumous writings of t'aleb lliliier l’arry 
(182&) is a description of 8 cases of Enlargement of the Thyroid (Hand in 
Connection with Enlargement or Palpitation of the Heart. In the first ease, 
seen in 1786, he also described the exophthalmos: *■ The eyes wore protruded 
from their sockets, and the countenance exhibited an up|ienrniieo of agitation 
and distress, especially in any muscular movement.” The Italians chum that 
Flajani described the disease in 1800. I have not been able to see his original 
account, but Moebius states that it is meagre and inaccurate, and hears no 
comparison with that of Parry. If the name of any physician is to lie asso¬ 
ciated with the disease, undoubtedly it should he that of the distinguished old 
Bath physician. Graves doscrilied the disease in 1805 and Basedow in 1810. 

Etiology. —The disease is more frequent in women than in men. Of 200 
cases tabulated by Eshncr, there were 161 females. The age of onset is usually „ 
from tlugtwentieth to the thirtieth year. It is sometimes seen iusseveral mem- 
bers of the same family. Worry, fright, and depressing emotions precede the . 
development of the disease in a number of eases. 

The disease is regarded by some as a pure neurosis, in favor of which is A 
urged the onset after a profound emotion, the absence of lesions, and the 
cure which has followed in a few cases after operations upon the nose. Other* 
believe that it is caused by a central lesion in the medulla oblongata. In , 
support of this there is a certain amount of experimental evidence, and in 
a few autopsies changes have been found in the medulla. Of late years the 
view has been urged, particularly by Moebius and by Greenfield, that exoph¬ 
thalmic goitre is primarily a disease of the thyroid gland (hyperlliyrea) m 
antithesis to myxedema (athyrea). The clinical contrast lietween these two 
diseases is most suggestive—the increased excitability of thu nervous system, 
the flushed, moist skin, the vascular erythism in the one; the dull apathy, 
the low temperature, slow pulse, and dry skin of the other. ie e mnges in 
the gland in exophthalmic goitre arc, as shown by Greenfield, those of an orga 
in active evolution—viz., increased proliferation with the production, of newiy 
formed tubular spaces and absorption of the colloid materia w m i • P 
by a more mucinous fluid (Bradshaw Lecture, 1893). 1 lm thyroidjcxtract 
given in excess produces symptoms not unlike those of * ls f“ ,| 

cardia, tremor, headache, sweating, and prostration. Bcclere has recently 
reported a case in which exopthalmos developed after an 
the thyroid extract usually aggravates the symptoms of esopl thalm : goitre^ 
The most successful line of treatment has been I;ha directed tn.dmm. h the 
bulk of the goitre. These are some of the considerations which avor-the v e 
that the symptoms are due to disturbed function of the thyroid gland, Prob 
ably to h^Lcretion of certain materials, which induce » ^ °f diromc 

intgxicatioT Myxmdema may develop in the late stage* s 'Xuhe nntriSn 
simteefema and in a few cases scleroderma, which indicate that the nutrition 
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of the skin is involved. Persistence of the thymus is almost the rule (Hector 
Mackenzie), but its significance is unknown. 

Symptoms. —Acute and chronic forms may be recognized. In the acute 
form the disease may arise with great rapidity. In a patient of J. H. Lloyd's, 
of Philadelphia, a woman, aged thirty-nine, who had been considered perfectly 
healthy, but wjiose friends had noticed that for some time her eyes looked 
rather large, was suddenly seized with intense vomiting and diarrhoea, rapid 
action of the heart, and great throbbing of the arteries. The eyes were promi¬ 
nent and staring and the thyroid gland was found much enlarged and soft. 
The gastro-intestinal symptoms continued, the pulse became more rapid, the 
vomiting was incessant, and the patient died on the third day of the illness. 
Only the abdominal and thoracic organs could be examined and no changes 
were found. Two rapidly fatal cases occurred at the Philadelphia Hospital, 
one of which, under F. P. Henry’s care, had marked cerebral symptoms. The 
acute cases are not always associated with delirium. In a case reported by 
Sutcliff death occurred within three months from the onset of the symptoms, 
owing to repeated and uncontrollable vomiting. More frequently the onset is 
gradual and the disease is chronic. There are four characteristic symptoms 
of the disease—exophthalmos, tachycardia, enlargement of the thyroid, and 
tremor. 

Taohycaedia. —Eapid heart action iB only one of a scries of remarkable 
vascular phenomena in the disease. The pulse-rate at first may be not more 
than 95 or 100, but when the disease is established it may be from 140 to 
fSO, or even higher. Irregularity is not common, except toward the close. In 
a well-developed case the visible area of cardiac pulsation is much increased, 
the action is heaving and forcible, and the shock of the heart-sounds is well 
felt. The large arteries at the root of the neck throb forcibly. There is 
visible pulsation in the peripheral arteries. The capillary pulse is readily 
seen, and there are few diseases in which one may see at times with greater 
“distinctness the venous pulse in the veins of the hand. The throbbing pulsa¬ 
tion of the arteries may be felt even in the finger tips. Vascular erythema is 
common—the face and neck are flushed and there may be a wide-spread ery¬ 
thema of the body and limbs. On auscultation murmurs are usually heard 
over the heart, a loud apex systolic and loud bruits at the base and over the 
manubrium. The sounds of the heart may be very intense. In rare instances 
they may be heard at some distance from the patient; according to Graves, 
as far as four feet. Attacks of acute dilatation of the heart may occur with 
dyspnoea, cough, and a frothy bloody expectoration. 

Exophthalmos, which may be unilateral, usually follows the vascular dis¬ 
turbance. It is readily recognized by the protrusion of the balls, and partly by 
the fact that the lids do not completely cover the sclerotica, so that a rim of 
white is seen above and below the cornea. The protrusion may become verv 
great and the eye may even be dislocated from the socket, or both eyes may be 
destroyed by panophthalmitis, a condition present in one of Basedow’s cases. 
The vision is normal. Graefe noted that when the eyeball is moved downward 
the upper lid does not follow it as in health. This is known as Graefa’s sign. 
The palpebral aperture is wider than in health, owing to spasm or retraction of 
the npper lid (Stellwag’s sign). The patient winks less frequently than in 
” • •- - i«.H-aT.fimi t« ttiB lack of convergence of the two 
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.eyes." Changes in the pupils and in the optic nerves are rare. Pulsation of the 
retinal arteries is common. 

Enlargement ok the thyroid commonly occurs with the exophthalmos. 

It may be general or in only one lobe, and is rarely so large as in ordinary 
goitre. The vessels are usually much dilated, and the whole gland may be 
seen to pulsate. A thrill may be felt on palpation and on auscultation a loud 
systolic murmur, or more commonly a bruit dc diublc. A double murmur is 
common and is pathognomonic ( Gullm ann). 

Tremor is the fourth cardinal symptom, and was really first described by 
Basedow. It is involuntary, fine, about eight to the second. It is of great 
importance in the diagnosis of the early eases. 

Among other symptoms are amemia, emaciation, and slight fever. At¬ 
tacks of vomiting and diarrhoea may occur. The latter may be very severe 
and distressing, recurring at intervals. The greatest, complaint is of the forci¬ 
ble throbbing in the arteries, often accompanied with unpleasant flushes of 
heat and profuse perspirations. 

Erythematous flush ino is common. Pruritus may lie a severe'and per¬ 
sistent symptom. Multiple telangiectases have been described. Solid, infil¬ 
trated oedema is not uncommon, ft may be I ransilory. A remarkable myx- 
oedematous state may supervene. Pigmentary changes are very common. They 
may be patchy or generalized. Hj’drocysloina may occur, and the coexistence 
of scleroderma and Graves’s disease has been frequently noticed. Irritability 
of temper, change in disposition, and great mental depression have been de¬ 
scribed. An important complication is acute mania, in which the patient may 
die in a few days. Weakness of the muscles is not uncommon, particularly a 
feeling of cc giving way ” of the legs. If the patient holds the head down and 
is asked to look up without raising the head, the forehead remains smooth and 
is not wrinkled, as in a normal individual (Jollrov 1 ■ A feature of interest 
noted by Charcot is the great diminution in the electrical resistance, which ^ 
may be due to the saturation of the skin with moisture owing to the vaso-motor ; 
dilatation (Hirt). Bryson has noted the fact that the chest expansion may he 
greatly diminished. The emaciation may be oxtreme. | Glycosuria and^albu- 
minuria are not infrequent complications. "True diabetes may occur. 

The course of the disease is usually chronic, lasting several years. After 
persisting for six months or a year the symptoms may disappear. There are 
remarkable instances in which the symptoms have come on with great inten¬ 
sity, following fright, and have disappeared again in a few days. A certain 
proportion of the cases get well, but when the disease is well advanced recov- 


cry is r&rc • . , 

Diagnosis.—Few diseases are so easily recognized. The difficulty is with 
the partially developed forms, formes frustes, which are not uncommon. 1 he 
nervous state, the tremor, and tachycardia may lie the only features, or the 
may be slight swelling of the thyroid with tremor alone. 1 he greatest d ffi 
culty arises in the cases of hysterical tremor with rapid hear action. 

Treatment.—(a) The disease is serious enough to warrant strong m 
systematically carried out; much valuable time is lost in trying various rem- 
SrSSluld’be in bed. at absolute rest, and sec very few person^ 
action the ice-bag may be "*™*g**^ 
the day, and veratrum viride, aconite, or strophanth fc 
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Ergot, belladonna, phosphate of soda, small doses of opium, and many other 
remedies are recommended, and in some instances I have seen benefit from 
the belladonna and the phosphate of soda. Electricity may be helpful. 

(6) Serum Therapy .—Two methods are employed: feeding with the milk 
-of dethyroidizcd goats, introduced by Lanz, which is obtainable as a substance 
called rodagen. Good results have been reported by Mackenzie and others. 
Beebe, o^ne oilier liandjjQscs the serum of animals into which human thyroid 
extract has been injected. Excellent results have been obtained, but the 
method has the danger associated with the use of foreign sera. 

(c) Surgical Treatment .—Removal of part of the thyroid gland offers 
the-best hope of permanent cure. It is remarkable with what rapidity all the 
symptoms may disappear after partial thyroidectomy. A second operation 
may be necessary in severe cases. The results obtained by the brothers Mayo 
and by Kocher give a remarkable percentage of recoveries. The operation 
under cocaine may be done with safety when the condition of the heart and 
the extreme tachycardia do not contraindicate it. yTying of the arteries and 
exothyropexia are also recommended. 'Excision of the superior cervic al ganglia r 
of the sympathetic has one beneficial result, viz., the production of slight 
ptosis, which obviates the staring character of the exophthalmos. ~t •' 

, Marked benefit has followed the use of the X-rays in a few cases. 


6. Myxcedkma (Aikyrea). 

Definition.—A constitutional affection, due to the loss of function of the 
thyroid gland. The disease, which was described by Sir William Gull as a 
cretinoid change, and later by Ord, is characterized clinically by a myxmdcina- 
tpus-condition of the subcutaneous tissues and mental failure, and anatom¬ 
ically by atrophy of the thyroid gland. 

Clinical Dorms.—Three-groups of cases may be recognized—cretinism, 
myxoedema proper, and operative myxeedema. To Felix Semon is due the 
credit of recognizing that these were one and the same condition and all due 
^to loss of function of the thyroid. 

Cbimhibm.—T his remarkable impairment of nutrition follows absence or 
loss of function of the thyroid gland, either congenital or appearing at any 
' time .before puberty. There islremarkable retardation of dcvelopment^steu- 
tion-of the, infantile state, andun extraordinary disproportion .between the 
different parts of the body. T.wa farms are recognized, the spamdic and the 
etufemic. Iajhe sporadic form the 1 gland may be congenitally absent, it may 
be-atrephied^jfter one «f the specific fevers, or the conditiorf .m ay devel op 
with goitre. - Since we haVe learned to recognize the disease iws surprising 
how many cases have been reported. In Great Britain the disease is not 
uncqmmon, and many cases have been reported. 

The condition is rap-jy recognized before the infant is six or seven 
months old. Then it iB noticed that the cliild does not grow so rapidly and 
is not bright mentally. The tongue looks large and hangs out of the mouth. 
The hair may be thin and the Bkin very dry. Usually by the end of the 
first year and during the second year the signs become very marked. The 
f a ce is-l arge, looks.bloated, the eyclida are puffy and swollen; the ate nasi 
are^Jhick, the nose looks depressed and flat. Dentition is delayed, and the 
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teeth which appear decay early. The abdomen is swollen, the legs are thick 
and -eljait, and the hands and feet are undeveloped and pudgy. The face is ' 
palfi.and sometimes has a waxy, sallow tint. The fontanelles remain open; 
there is much.muscular weakness, and the child can not support itself. In tho 
supraclavicular regions there are large pads of fat. The child does not. develop 
mentally; there are various grades of idiocy and imlxjeility. 

A very interesting form is that in which, after the child hns thriven and 
developed until its fourth or fifth year, or even later, the symptoms begin 
after a fever, in consequence of an atrophy of the gland. Parker suggests for 
this variety the name juvenile myxoedema. 

Eademicjxeiinism occurs under local conditions, as yet unknown, in asso¬ 
ciation with goitre. It is met with chielly in Switzerland and parts of Italy 
and France. 

' Th ^-diagnosis is very easy after one has soon a ease or good illustrations. 
Ijrfafitsj&.year or so old sometimes become ilabby, lose their vivacity, or show 
a pjntij]>erant. abdomen and lax skin with slight cretinoid appearance. These 
i milder forms, as they have been termed, are probably due to transient func¬ 
tional disturbance in the gland. There is rarely any dillieulty in recognizing 
the different other types of idiocy. The condition known as fallal rickets, 
achondroplasia, or diondrodyslmphia fwtalis. is more likely to be mistaken 
for cretinism. Tho children which survive birth grow up as a remarkable 


form of dwarfs, characterized by shortness of the limbs (micromelia) and 
enormous enlargement, of the articulations, due to hyperplasia of the carti¬ 
laginous ends of the hones. Infantilism —the condition characterized by a 
preservation in the adult of the exterior form of infancy.with tho non-apjicur- 
ance- of the secondary sexual characters—-could scarcely he mistaken for 

cretinism. < 

Myxuodema of Adults ( Gull’s Disease ).—In this, women are very much 
more frequently affected than men—in a ratio of C to 1. The disease may 
affect several members of a family, and it may lie transmitted through the 
mother. In some instances there has been first the appearance of exophthalmic 
goitre. Though occurring most commonly in women, it seems toihava no 
special relation to tho catamenia or to pregnancy; the symptoms of myxiedcma 
may disappear during pregnancy or may develop post partum. Myxmdema 
and exophthalmic goitre may occur in sisters. It is not so common in Amer¬ 
ica as in England. In sixteen years I saw only 10 cases in Baltimore, 7 of 
which were in the hospital. C. P. Howard has collected 100 American cases, 
of which 86 were in women. The .symptoms of this form, as given by Ord. 
are marked-increase in the general bulk of the body, a firm, inelastic swe 1- 
i ng of th e skin, which does not pit on pressure; dryness ami roughness, 
whicL. tend, with the swelling, to obliterate in the face the lines of ex¬ 
pression; imperfect nutrition of the hair; local tumefaction of t le s in an 
subcutaneous tissues, particularly in the supraclavicular region. ie p ys- 
iognomy is altered in a remarkable way: the features are coarse an r , 
the lips thick, the nostrils broad and thick, and the mouth is enlarged. 
Over the cheeks, sometimes the nose, there is a reddish patch, mere is a 
striking slowness of thought and of movement. I he memory »eeomM e- 
fective, the patients grow irritable and suspicious, and there may be head¬ 
ache. In some instances there are delusions and hallucinations, leading 
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a final condition of dementia. The gait is heavy and slow. The tempera- 
* ture may be below normal. The functions of the heart, lungs, and abdom¬ 
inal organs are normal. Haemorrhage sometimes occurs. Albuminuria is 
sometimes present, more rarely glycosuria. Death is usually due to some 
intercurrent disease, most frequently tuberculosis (Greenfield). The thyroid 
gland is diminished in size and may become completely atrophied and con¬ 
verted into a fibrous mass. The subcutaneous fat is abundant, and in one 
or two instances a great increase in the mucin has been found, the larynx 
is also involved. 

The course of the disease is slow but progressive, and extends over ten or 
fifteen years. A condition of acute and temporary myxeedema may develop in 
connection with enlargement of the thyroid in young persons. Myxeedema 
may follow exophthalmic goitre. In other instances the symptoms of the two 
diseases have been combined. I have reported a case in which a young man 
became bloated and increased in weight enormously during three months, thou 
had tachycardia with tremor and activo delirium, and died within six months 
of the onset of the symptoms. 

Owwative Myxiedkha ; Cachexia Stbumipkiva.— llorslcy, in a series of 
interesting experiments, showed that complete removal of the thyroid in mon¬ 
keys was followed by the production of a condition similar to that of myx¬ 
edema and often associated withy spasms or'Jetanoid contractures, and followed 
; l,y apathy andveoma. When the monkeys were kept warm myxeedema was 
” averted, and, instead of an acute myxeedema, the animals had a condition 
which closely resembled cretinism. An identical condition may follow extirpa¬ 
tion of the thyroid in man. Koclicr, of Bern, found that after complete extir¬ 
pation a cachectic condition followed in many cases, the symptoms of which 
are practically identical with those of myxeedema. The disease follows only 
a certain number of total and a much smaller proportion of partial removal' 
of the thyroid gland. Of 408 cases, in 69 the operative myxeedema occurred. 
It has been thought that if a small fragment of the thyroid remains, or it 
there are accessory glands, which in animals are very common, these symptoms 
do not develop. It is possible that in men, in the cases of complete removal, 
the accessory fragments subserve the function of the gland. Operative mjx- 
ccdcma is very rare in America. A few years ago I was able to find only two 
cases, one of which, McGraw’s, referred to in previous editions of this work, ha- 
since been cured. 

The diagnosis of myxeedema is easy, as a rulc.i The general aspect of the 
patient—the.subcutaneous swelling and the pallor—suggests Bright’s disease, 
which may be strengthened by the discovery of tube-casts and of albumin in 
the urine; but the solid character of the swelling, the exceeding dryness of 
the skin, the yellowish-white color, the low temperature, the loss of hair, and 
the dull, listless mental state should suffice to differentiate the two condition- 
In dubious cases not too much stress should be laid upon the supraclavicular 
swellings. There may be marked fibro-fatty enlargements in this situation in 
healthy pergsmvihe.supraclavicular pseudodipomata of Vemeuil. 

Treatment.—The patients suffer in cold and improve greatly in warm 
weather. They should therefore be kept aUw.even temperature, and should, 
if possible, move.^o a. warm climate during the winter months. Repeated warm 
baths with shampooing useful. Gur art has made no more brilliant 
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advance than in the cure of those disorders duo to disturbed function of tho^ 
thyroid gland. That we can to-day rescue children otherwise doomed to help- v 
lew idiocy—that we can restore to life the hopeless victims of myxoedema— 1 
is a triumph of experimental medicine for which we are indebted very largely 
to Victor Horsley and to his pupil Murray. Transplantation of the gland was 
first tried; then Murray used an extract subcutaneously. Hector Mackenzie in 
1 sindon and Ilowitz in Copenhagen introduced the method o’f feeding. We 
now know that the gland, taken either fresh, or as the watery or glycerin ex¬ 
tract, or dried and powdered, is equally efficacious in a majority of all the cases 
of myxocdcina in infants or adults. Many preparations are now on the mar¬ 
ket, but it makes little difference how the gland is administered. The dried 
powdered gland and the glycerin extract are most convenient, it is well to 
begin with the powdered gland, 1 grain three times a day, of the I’arke-Davis 
preparation, or one of the Burroughs and Welcome tablets. The dose may be 
increased gradually until the patient takes 10 or 15 grains in the day. In 
many cases there are no unpleasant symptoms; in others there are irritation 
of the skin, restlessness, rapid pulse, and delirium; in rare instances tonic 
spasms, the condition to which the term lln/ruidixm is applied. The results, 
as a rule, are most astounding—unparalleled by anything in the whole range 
of curative measures. Within six weeks a poor, feeble-minded, toad-like cari¬ 
cature of humanity may be restored to mental and bodily health. Loss of 
weight is one of the first and most striking effects; one of my patients lost over 
30 pounds within six weeks. The skin becomes moist, the urine is increased, 
the perspiration returns, the temperature rises, the pulse-rate quickens, and the 
mental torpor lessens. Ill effects are rare. Two or three cases with old heart 
lesions have died during or after the treatment; in one instance a temporaty 
condition of Graves’ disease was induced. 

The treatment, as Murray suggests, must lie carried out in t.wo stages— 
one, early, in which full doses are given until the euie is effected; the other, 
the permanent use of small doses sufficient to preserve the normal irietalmlism. 
In the cases of cretinism it seems to lie necessary to keep up the treatment 
indefinitely. I have seen several instances of remarkable relapse follow the 
cessation of the use of the extract. 

XI. DISEASES OF THE THYMUS GLAND. 

The functions of this gland are unknown. It is a suggestive fact that Bau¬ 
mann found in it minute quantities of a compound containing iodine. It has 
been thought that its internal secretion has an influence in combating infective 
agents. Friedleben’s estimate of the weight of the organ at birth—13 
grammes—is stated by Dudgeon to be too high. He puts it at 7.10 grammes. 
The largest in his series occurred in a child aged five months, 47 grammes. 
At the ninth month the gland weighs 20 grammes, and at the second year 
25 to 30. 

The organ, after reaching its largest size about the end of the second year, 
gradually wastes, until at the time of puberty it is a mere fatty remnant, 
in which, however, there are "traces of its original structure in the form of 
small masses of thymus corpuscles, and even of concentric corpuscles ” 
(Quain). A complete consideration of the affections of this gland is to be 
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found in Friedleben’s remarkable monograph, Die Physiologic dor Thymus- 
druse, 1858. The following arc the most important conditions: 

I. Persistence of the organ after the fifteenth year, met with occasionally, 
but under circumstances so varied that a satisfactory explanation can not be 
offered. The existence of the gland may be determined by the presence of 
an area of dulnesa along the left sternal border. 

II. Hypertrophy of the Thymus. —The size of the gland varies widely, so 
that it is difficult to define exactly the limits between persistence and enlarge¬ 
ment. The condition is of interest from three standpoints: (a) The supposed 
occurrence of thymic asthma , Jpe to pressure from the enlarged gland. A 
number of observers have attributed the symptoms of laryngismus stridulus 
to pressure exerted by the enlarged thymus. Many German writers consider 
thymic asthma identical with the laryngismus stridulus of English authors, 
who, as a rule, have laid no stress whatever on the association. There can be, 
I think, no question that the ordinary laryngismus seen in rickety children is a 
convulsive affection and is not the result of compression. But a very greatly 
enlarged thymus may seriously hamper the structures within the thorax. 
Jacobi, in his monograph on the gland, states that in an infant of eight months 
the distance between the manubrium stemi and the vertebral cplumn is 2.2 
cm., a space which he thinks might be completely filled by an enlarged and 
congested thymus.- Siegel’s case also points to the possibility of this com¬ 
pression. A boy aged two and a half years had had for two weeks cough 
and bronchial rales with dyspncea, which was more or less constant with- noc¬ 
turnal exacerbations. Laryngismus stridulus was diagnosed. Tracheotomy 
was performed shortly after admission without relief, but when subsequently 
the anterior mediastinum was opened from above by extending the jncision 
from the tracheotomy wound, a piece of the thymus as large as a hazel-nut 
appeared with each inspiration. The gland was drawn up with forceps and 
fastened by three stitches to the fascia over the sternum. The child rested 
quietly after the operation, had no dyspncea, and made a complete recovery 
(Berl. klin. Woeh., 1896, No. 40). From a child aged two months (dyspnoeie 
from the eighth day) Kdn'g removed a portion of the thymus, leaving the 
Bubstemal part. These arc cases that go far to disprove Friedleben’s dictum— 
es. gieht kein Asthma thymicum. Warthin has considered the whole question 
very thoroughly in his exliaustive article on the Thymus in my “ System of 
Medicine,” Vol. IV. 

(£) Thymus Enlargement and Sudden Death. —In considering the ques¬ 
tion of the so-called lymphatic constitution, with which an enlarged thymus 
is usually associated, wo have spoken of the occurrence of sudden death. l*wo 
groups-of., cases, are met with in the literature: -First, such instances as those 
described by Grawitz, Jacobi, and others, in which young infants have been 
either found dead in bed or have been attacked suddenly with dyspnoea, have 
become-cyanotic, and died in a few minutes. In such cases the thymus has 
been found greatly enlarged, and death has been thought to be directly due 
either to.pressure on the air-passages, pressure on the pneumogastric (causing 
spasm of the glottis), or pressure on the great vessels. To the second group 
belong the cases in adults which have been described of late by Nordmann, 
Paltauf, Ohlmacher, and others, in which the sudden death has occurred under 
such conditions as anaesthesia or while bathing. In a number of these cases 
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not only has the thymus been found enlarged, but the spleen and lymphatic 
tissues generally. The question is one .of considerable medico-legal interest, 
and has been spoken of under Lymphat ism. 

Rolleston reports a ease of sudden death after signs of cardiac failure last¬ 
ing for only twenty minutes, in which there was hyperplasia of a persistent 
thymus. The gland with the trachea weighed 11 ounces. 

(c) Atrophy of the Thymus. —The condition may he primary, found acci¬ 
dentally in a child without any other pathological changes except a wasting 
or marasmus. To this association lluhruh has called special attention. The 
secondary atrophy is common in tuberculosifcniid other chronic maladies. 

(d) Thymus Qland and Exophthalmic Goihr. —That there is some asso¬ 
ciation between those conditions is urged on two grounds: First, the per¬ 
sistence of the gland in (1 raves" disease. W. W. Ord and Hector Mackenzie 
state that it has been found enlarged in all the cases examined at St. Thomas’s 
Hospital, nektoen concludes from a very thorough study of the question 
that the coexistence is more than accidental. Secondly, the good results which 
are stated to follow' the feeding of the thymus gland in tiraves’ disease are held 
to ljpar out the idea that the enlargement during life is compensatory. The 
general concision, however, reached by Hector Mackenzie and by Kinnicutt 
is that the thymus feeding has at best only slight influence upon Graves’ 
disease. 

It is interesting to nolo in connection with the question of enlarged 
thymus and sudden death that two of Hale White’s cases of exophthalmic 
goitre died suddenly, and autopsy showed no reasonable cause of death. 

Among other conditions with which enlarged thymus has lieen associated 
may bejnentioned epilepsy (Ohlmacher). . 

III. Other Morbid Conditions of the Thymus. — Ihrmorrhages are not un¬ 
common, and are found particularly in children who have died of asphyxia. 

Tumofs of the gland, particularly sarcoma and ly in pirn-sarcoma, have been 
frequently described. Many mediastinal tumors originate in the remnants of 
the thymus. Dermoid tumors and cysts have also been met with. Tuliercu- 
losis of the gland, chiefly in the form of miliary nodules, is well dcscrilied in 
Jacobi’s monograph. There is a well-authenticated ease in which it wtfs pri¬ 
mary. Focal necroses in diphtheria have also been described by Jacobi. 

Abscess of thk. Thymus. —The condition described by Dubois, in which 
there were fissure-like cavities tilled with a purulent fluid, and supposed to lie 
present chiefly in the subjects of congenital syphilis, is stated by Chiari to be 
a n»t-mortem softening, which opinion Dudgeon’s observations confirm. In 
one case Jacobi found a small gumma. 

XH. INFANTILISM. 

Associated with lodb or perversion of the internal secretions there is a 
remarkable condition known as infantilism, characterized by the persistence of 
the physical features of childhood after the period of pulxirty has passed. 
There is an arrest of development of the sexual organs and an absence of 
the secondary sexual characteristics—namely, the changes in the figure, as seen 
in the adult, the presence of the facial, pubic, and a x il l ary liair, and the 1 aryu - 
goaj ynlnrgrpmftTit with tbo m irrosjvnnfling changes in_the voice. There is usu- 



774 DISEASES OF THE BLOOD AND DUCTLESS GLANDS. 

coi-iiirwl The following are the most important . 

l^Myxoederriatousinfantilism.—This has already been described under 
cretinism X< Here there is no question that the thyroid ^adequacy » «pon- 

slbl g ^h^Lirain Type of Infantilism.— ' In this variety, thefigure 1S so 
aT Jj at fi T8t SLt it looks like that of a child. When the patie/it is 

stopped however, his°outlines are seen to be those of an adult and not those 
f'SFildhnod The head is proportionately small and the trunk well-formed, 
t to Sdl .»b™/co»P«d to ihe hi,,,. »a ,h« hony prominence, 
and I ho "mo aeles stahd out distinctly. Wo have bolero 

and quite large enough Joi 1 ;j\ y ,'ar the most potent cause 
to ^i!ein^lto“is hereditary syphilis. Alcoholism in the parents and 
consanguinity arc also mentioned. The various causes leading t« "i i 
nlav an important part—insufficient food, chronic poisoning by tobacco lea l, • 
and mercury. Defective arterial development is suggested by some waters * , 

“ ByronT It ram well has described a condition of retarded development asso¬ 
ciated with chronic diarrluca, which he has called pancreatic mfant,tom. 0 « 
patient mimed remarkably in two years under the use ot the pancreatic " 

aPd it is suggested that pancreatic internal secretion was detective. 

3 Ateliosis • Progeria.— Under these terms, signifying continuous youth 
3. Ateliosis rroge described interesting types of 

SU7SS SJffiJSK-sw* «»—!• -<•<**-. 

out any eonnediou with cretini«m, ,ypl„'„. or wmgemtal huait d„o.„t. 
is often more a delay than an arrest of development. 1 ha,sexual form th. 

« To n, Thumb ” variety of dwarf. There is a similar delay in dcvelopmcm 
nntd puberly, when the sexual organs mature and the body becomes set or 

stereotyped as a miniature man or woman. , • 

ExJeriais a remarkable condition in which, with infantilism as shownu 
stature^and proportion, there is premature decay, as shown in the facial appear¬ 
ance attitude loss of hair, muscular and fatty emaciation, and post mortem 
extensive atheroma of arteries and degenerative (senile) changes in the viscera. 
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DISEASES OF THE CIRCULATORY SYSTEM. 


A DISEASES OF TIIE PERICARDIUM. 

I. PERICARDITIS. 

Pericarditis is the result of infective processes, primary or secondary, or 
arises by extension of inflammation from contiguous organs. 

Etiology.— Primary, so-called idiopathic, inflammation is rare; but it lias 
been met with in children without any evidence of rheumatism or of any local 
or general disease. Certain of these cases are tuberculous. 

Pericarditis from injury usually comes under the care of the surgeon in 
connection with the primary wound. The trauma may lie from within, due 
to the passage of a foreign liody—a needle, a pin, or a bone—through tho 
oesophagus—a variety exceedingly common in cows and horses. 

Secondary : (a) Most frequently in connection with rheumatism. The 
percent^ given by different authors ranges from thirty to seventy. In our 
330 cases of rheumatic fever (Johns Hopkins Hospital) pericarditis occurred 
in twenty—practically 6 per cent. The articular trouble may lie slight or, 
indeed, the disease may be associated with acute tonsillitis in rheumatic sub¬ 
jects. Certain of the so-called idiopathic cases have their origin in an acute 
tonsillitis. The pericarditis may precede the arthritis. (6) In septic pro¬ 
cesses; in the acute necrosis of bone and in puerperal fever it is not uncom¬ 
mon. (c) In tuberculosis, in which the disease may be primary or part of a 
general involvement of the serous sacs or associated with extensive pulmonary 
disease, (d) In the fevers. Not infrequent after scarlatina; it is rare in 
Tnftuflfia , smfll UpoY, typhoid fever, and diphtheria. Tn pneumonia it is not 
uncommon, ocenrring in 31 among (j(i5 in my clinic (J. A. Chatard). Post 
mortem there were 184 cases with 29 instances of pericarditis. It is most 
fretjuent in double pneumonia, and in our series with disease of the right side, 
if only one lung was involved. Pericarditis sometimes complicates chorea; it 
was present in 19 of 73 autopsies which I collected; in' only 8 of these was 
arthritis present, (e) Terminal pericarditis. In gout, in chronic Bright’s 
disease —pericardite brightique of the French—in arterio-sclerosis, in scurvy, 
in diabetes, and in chronic illness of all Boris a latent pericarditis is common 
and is usually overlooked. 

(/) By Extension .—In pleuro-pneumonia it forms a serious complication, 
and was present in 5 cases of 100 post mortems (Montreal General Hospital). 
It ia most often met with in the pleuro-pneumonia of children and of 
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alcoholics. With simple pleurisy it is rare. In ulcerative endocarditis, puru¬ 
lent myocarditis, anil in aneurism of the aorta pericarditis is occasional!) 
found. It may also follow extension of the disease from the mediastinal 
glands, the ribs, sternum, vertebra;, and even from the abdominal viscera. Tin- 
ordinary pus cocci, the pneumococcus, and the tubercle bacillus are the chief 
organisms met with in acute pericarditis. 

Pericarditis occurs at all ages. Cases have been reported in the foetus. 
In the new-born it may result from septic infection through tho navel 
' Throughout childhood the incidence of rheumatism and scarlet fever make- 
it a frequent affection, whereas late in life it is most often associated with 
-tuberculosis, Bright’s disease, and gout. Males are somewhat more frequenth 
attacked than females. Climatic and seasonal influences have been mentioned 
by some writers. The so-called epidemics of pericarditis have been outbreak* 
of pneumonia with this as a frequent complication. 

Of 100 consecutive cases at the Boston City Hospital, in SI the exudate 
was dry, in 41 serous, in 4 luemorrhagic, and in 5 purulent. Thirty-four cases 
showed signs of old valvular disease; rheumatism was a factor in 51; pneu¬ 
monia in 18; and in 1 chronic nephritis. Of the 100 cases 13 died (Sears). 

Acute PtuntNOUS Pericarditis. 

This, the most common and benign form, is distinguished by the small 
amount of exudate which coats the surface in a thin layer. 

It may be partial or general. In the mildest grades the membrane looks 
lustreless and roughened, due to the presence of a thin fibrinous sheeting, 
.which can be lifted with the knife, showing beneath an injected or eechymotic 
serosa. As the fibrinous sheeting increases in thickness the constant move¬ 
ment of the adjacent surfaces gives to it sometimes a ridge-like, at others a 
honeycombed appearance. With more abundant fibrinous exudation the mem¬ 
branes present an appearance resembling buttered surfaces which have been 
drawn apart. The fibrin is in long shreds, and the heart presents a curiously 
shaggy appearance—the so-called hairy heart, of old writers —cor villosum. 

In_mild grades the subjacent muscle looks normal, but in the more pro¬ 
longed and severe cases there is myocarditis, and for 2 or 3 mm. beneath the 
visceral layer the muselo presents a pale, turbid appearance. Many of these 
acute eases are tuberculous and the granulations are easily overlooked in a 
superficial examination. 

There is usually a slight amount of fluid entangled in tho meshes of fibrin, 
but there may be very thick exudate without much serous effusion. 

Symptoms.—Simple plastic pericarditis, like simple endocarditis, presents 
as a rule no symptoms, and unless sought for there are no objective 0gns, and 
this is the reason why it is so often overlooked, and why in hospitals the dis¬ 
ease is relatively more common in the post-mortem room than in the wards. 

Pain is a variable symptom, not usually intense, and in this form rareh 
excited by pressure. It is more marked in the carlv stage, and may be 
referred either to the praecordia or to tho region of the xiphoid cartuagc. 
Instances are recorded of pain of an aggravated and most distressing char¬ 
acter resembling angina. Fever is usually present, but it is not always easy 
to say how much depends upon the primary disease, and how much upon the 
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pericarditis. It is as a rufc not high, rarely exceeding 10i..r. In rheumatic 
cases hyperpyrexia has been observed. 

Physical Signs. -Inspection is negative; jxilpalion may reveal the pres¬ 
ence of a distinct fremitus caused by the rubbing of the roughened pericardial 
surfaces. This is usually best marked over the right ventricle. It is not 
always to be felt, even when the friction sound on auscultation is loud and 
clear. Auscultation: The friction sound, due to the movement of the peri¬ 
cardial surfaces upon each other, is one of the most distinctive of physical 
signs. It is double, corresponding to the systole and diastole; but the syn¬ 
chronism with the heart-sounds is not. accurate, and the to-aud-fro murmur 
usually outlasts the time occupied by the first and second sound. In rare 
instances the friction is single; more frequently it appears to be triple in char¬ 
acter -a sort of eanler rln -1 Inn r | be sounds have a peculiar rubbing, grilling 
qualify, characteristic when once recognized, and rarely ..luted by endo¬ 
cardial murmurs. Sometimes instead of grating there is a creaking quality_ 

the bruit de cuir nruf —the new-leather murmur of the French. The peri¬ 
cardial friction appears superficial, very close to the ear, and is usually inten¬ 
sified by pressure with the stethoscope, it is best heard over the right ven¬ 
tricle, the part of the heart, which is most closely in contact with the front, 
of the chest—that is, in the fourth and fifth interspaces and adjacent portions 
of the sternum. There are instances in which the friction is most marked at 
the base, over the aorta, and at the superior relleelion of the pericardium. 
Occasionally it is best heard at the apex. It may be limited and heard over u 
very narrow area, or it, may ho transmitted up and down the sternum. Thera 
arc, however, no definite lines of transmission as in the endocardial murmur. 
An important point is the variability of the sounds, hofh in [Hisition and 
quality; they may be hoard at one visit and not at another. The maximum 
of intensity will he found to vary with position. Friction may he present 
with a thin, almost imperceptible, layer of exudate; on the other hand it may 
not be present with a thick, buttery layer. The rub may be entirely obscured 
by the loud bronchial rides in pneumonia, in which disease pericarditis is not 
recognized clinically in more than half the eases, only l.'S in :il cases in my 
series. 

Diagnosis.—There is rarely any difficulty in determining the presence of 
a dry pericarditis, for the friction sounds are distinctive. The double murmur 
of aortic incorapetency may simulate closely the to-and-fro pericardial nils. 

I recall several instances in which this mistake was made. The constant char- 
acter-of the aortic murmur, the direction of transmission, the phenomena in 
the arteries, and the associated conditions of the disease should be sufficient to 
prevent this error. 

I have never known an instance in which pericarditis was mistaken for 
acute endocarditis, though writers refer to such, and give the differential diag¬ 
nosis in the two affections which so often occur together in children. The 
only possible mistake could be made in those rare instance-, of single soft, 
systolic, pericardial friction. 

Bleuro-pericardial friction is very common, and ruav be ns-ociatod with 
endo-pericarditis, particularly in ca-cs of plcuru-pnciimoniu. It is frequent, 
too, in tuberculosis. It is best heard over the left border of the heart, and is 
much affected by the respiratory movement. Holding the breath or taking 
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a deep inspiration may annihilate it. The rhythm is not the simple to-and- 
fro diastolic and systolic, but the respiratory rhythm is superadde^ usual I \ 
intensifying the murmur during expiration and lessening it on inspiration. 
In tuberculosis of the lungs there are instances in which, with the friction, 
a loud systolic click is heard, due to the compression of a thin layer of lung 
and the expulsion of a bubble of air from a small softening focus or from a 
bronchus. 

And, lastly, it is not very uncommon, in the region of the apex beat, 
to hear a scries of fine crepitant sounds, systolic in time, often very dis¬ 
tinct, suggestive of pericardial adhesions, but heard too frequently for this 
cause. 

Course and Termination. —Simple fibrinous pericarditis never kills, but 
it occurs so often in connection with serious affections that we have frequent 
opportunities to see all stages of its progress. In the majority of cases the 
inflammation subsides and the thin fibrinous laminae gradually become con¬ 
verted into connective tissuo, which unites the pericardial leaves firmly to¬ 
gether. A very thin layer may “ clear ” without leaving adhesions. In other 
instances the inflammation progresses, with increase of the exudation, and the 
condition is changed from a “ dry ” to a “ moist ” pericarditis, or the peri¬ 
carditis with effusion. 

In-a few instances—probably always tuberculous—the simple plastic peri¬ 
carditis becomes chronic, and great thickening of both visceral and parietal 
layers is gradually induced. 

Pkrioabditis with Effusion. 

t Commonly a direct sequence of the dry or plastic pericarditis, of which 
it is sometimes called the second stage, this form is found most frequently in 
association with acute rheumatism, tuberculosis, and septicaemia, and sets in 
usually with the symptoms above described, namely, prsecordial pain, with 
slight jever or a distinct chill. 

In children the disease may, like pleurisy, come on without local symp¬ 
toms, and, after a week or two of failing health, slight fever, shortness of 
breath, and increasing pallor, the physician may find, to his astonishment, 
signs of most extensive pericardial effusion. These latent cases are often 
tuberculous. W. Ewart has called special attention to latent and ephemeral 
pericardial effusions, which he think's are often of short duration and of 
moderate siie, with an absence of the painful features of pericarditis. The 
effusion may be sero-fibrinous, htemorrhagie, or purulent. The amount varies 
from 200 or 300 ce. to 2 litres. < In the cases of sero-fibrinous exudation the 
pericardial membranes are covered with thic k, creamy fibrin, which may be 
in ri dges or honeycombed, or may present long, villous extensions. The 
parietal layer'may be several millimetres.in..thickness and may form a firm, 
leathei^ membrane. Thejnemorrhagic exudation is usually associated with 
tuberculous, or with cancerous pericarditis, or with the disease in the aged. 
The lymph is less abundant, but both surfaces are injected and often show 
numerous hemorrhages. Thick, curdy masses of lymph are usually found in 
the dependent part of the sac..' 1 In the purulent effusion the fluid has a creamy 
consistency, particularly in tuberculosis. In many cases the effusion is really 
aero-purulent, a thin, turbid exudation containing flocculi of fibrin. 
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Thu pericardial layers are greatly thickened and covered with liln in. When 
the fluid is pus, they present a grayish, rough, granular surface. Sometimes 
there are distinct erosions on the visceral membrane. The heart muscle in 
these eases becomes involved to a greater or less extent, and on section, the 
tissue, for a depth of from 2 to :i mm„ is pah' and turbid, and shows evi¬ 
dence of fatty and granular change. Endocarditis coexists frequently, but 
rarely results from the extension of the intlnmmalion through the wall of 
the heart. 

Symptoms,— Even with copious effusion the onset and course mav be so 
insidious that no suspicion of the true nature of the disease is aroused. 

As in the simple pericarditis,' pain may be present, cither sharp and stub¬ 
bing or as a sense of distress and discomfort in the cardiac region. It is more 
frequent with effusion than in the plastic form. Pressure at the lower end of 
the sternum usually aggravates it. Dyspiuva is a common and important 
symptom, one which, perhaps, more than any other, excites suspicion of grave 
disorder and leads to careful examination of heart and lungs. The patient is 
restless, lies upon the left side or, as the effusion increases, sits up in lied. 
Associated with the dyspmea is in many cases u peculiarly dusky, anxious 
countenance. . The pulse is rapid, small, sometimes irregular, and may present 
the characters known as pulsus paradoxus, in which during each inspiration 
the pulse-beat becomes very weak or is lost. These symptoms are due, in great, 
part, to the direct mechanical effect of the fluid within the pericardium which 
embarrasses the heart’s action. Other-pressure effects are distention of the 
veins of the neck, dysphagia, which may lie a marked symptom, and irritativo 
cough from compression of the trachea. Aphonia is not uncommon, owing 
to compression or irritation of the recurrent laryngeal as it winds round thp 
aorta. Another important pressure effect is exercised upon the left lung. In 
massive effusion the pericardial sac occupies such a largo portion of the antero¬ 
lateral region of the left side that the condition has frequently been mistaken 
for pleurisy. Even in moderate grades the left lung is somewhat compressed, 
an additional element in the production of the dyspncca. 

Great restlessness,'insomnia, and in the later stages loW delirium and coma 
are symptoms in the more severe cases. Delirium and marked cerebral symp¬ 
toms are associated with the hyperpyrexia of rheumatic eases, but apart from 
the ordinary delirium there may l>e peculiar mental symptoms. The patient 
may become? melancholic and show suicidal tendencies. In other cases the 
condition resembles closely delirium tremens. Hibson, who has specially de¬ 
scribed this condition, states that the majority of such cases recover. Chorea 
may also occur, as was pointed out by Bright. Epilepsy is a rare complication 
which has occurred during paracentesis. 

Plii'sxcAL Signs. — Inspection .—In children the/ pnecordia bulges and 
with copious exudation the antero-latcral region of the left chest becomes 
enlarged. A wavyjimpulse may lie seen in the third and fourth intersjtfcees^or 
there may be no impulse visible. The intercostal spaces bulge somewhat and 
there may be marked oedema of the wall. The epigastrium may be^ more 
proqjinent.' Perforation externally through a space is very rare. Owing to 
the compression of the lung, the expansion of the left side is greatly dimin¬ 
ished. Tim diaphragm and left lobe of the liver may be pushed down and may 
produce a distinct prominence in the epigastric region. 
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Pu! pillion .—A gradual diminution and final obliteration of the cardiac 
shock is a striking feature in progressive effusion. The position of the apex 
beat is not constant. Jn large effusions it is usually not felt. In children as 
the fluid collects 'the pulsation may be best seen in the fourth space, but this 
may not be the apex itself. Ewart maintains that the position of the apex 
b gat is unaltered, or even ilgprpssed. The pericardial friction may lessen with 
thecTfusion, though it often persists at the base when no longer palpable over 
the right ■ventricle, or may be felt in the ereet and not in the recumbent pos¬ 
ture. Fluctuation can rarely, if ever, be detected. 

Percussion gives most important indications. The gradual distention of 
the pericardial sac pushes aside the margins of the lungs so that a large area 
comes in contact with the chest wall and gives a greatly increased percussion 
dillness. The form of this dulness is irregularly pear-shaped; the base or 
broad surface directed downward and the stem or apex directed upward toward 
the manubrium. A valuable sign, to winch Rotch called attention, is the 
absence of resonance in flic fifth right intercostal space—the cardio-hepatic 
angle, in the left infrascapular area there may be a patch of dimifiisK^reso- 
nonce or even flatness ( Ewar t). 

A nscullaUon .—The friction sound heard in the early stages may dis¬ 
appear when the effusion is copious, but often persists at the base or at the 
limited area of the apex. It may be audible in the erect and not in the recum¬ 
bent posture. With the absorption of the fluid the friction returns. One of 
the most important signs is the gradual weakening of the heart-sounds, which 
with fhe increase in the effusion may become so unfilled and indistinct as to 
be scarcely audible. 'Phe heart’s action is usually increased and the rhythm 
disturbed. Occasionally a systolic endocardial murmur is heard. Early and 
persistent accentuation of the pulmonary second sound may be present 
(Warthin). 

Important accessory signs in large effusion are due to pressure on the left 
lung. The nntero-luteral margin of the lower lobe is pushed aside and in 
some instances compressed, so that percussion in the axillary region, in and 
just below the transverse nipple line, gives a mortified percussion note, usually 
a flat tympany. Variations in the position of the patient may change mate¬ 
rially this modified percussion area, over which on auscultation there is either 
feeble or tubular breathing. 

Course. —Cases \arv extremely in the rapidity with which the effusion 
takes place. In every instance, when a p erica rdial friction murmur has been 
detected, t he, practitioner should first outline with care—using the aniline pen¬ 
cil or nitrate of silver—the upper and lateral limits of cardiac dulness, secpndly 
mark the position of the apex beat, and thirdly note the intensity of the heart- 
sounds. In many instances the exudation is slight in amount, reaches a 
maximum within forty-eight hours, and then gradually subsides. In other 
instances the accumulation is more gradual and progressive, increasing for 
several weeks. To such cases the term chronic has been applied. The rapidity 
with which a sero-fibrinous effusion may be absorbed is surprising. The possi¬ 
bility of the absorption of a purulent exudate is shown by the cases in which 
the pericardium contains semi-solid grayish masses in all stages of calcifica¬ 
tion. With sero-fibrinous effusion, if moderate in amount, recovery is the 
rule, with inevitable union, however, of the pericardial layers. In some of the 
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septic cases there is a rapid formation of pus and a fatal rosnli mav follow in 
throe or four days. More commonly, when death occurs with largo effusion, it 
it not until the second or third week and takes place h\ gradual asthenia. 

Prognosis. —In the scro-fibrinous elfusions the outlook isgood. and a largo 
majority of all the rheumatic cases recover. Tlu> purulent effusions are. of 
course, more dangerous; the septic cases are usually fatal, and jecoxery is rare 
in the slow, insidious tuberculous forms. 

Diagnosis. —Probably no serious disease is so frequently overlooked by the 
practitioner. Post-mortem experience shows how often perieurdilis is not 
recognized, or goes on to resolution and adhesion without attracting notice. 
In a case of rheumatism, watched from the outset, with the attention directed 
daily to the heart, it is one of the simplest of diseases to diagnose; lint when 
one is called to a case for the first time and linds perhaps an increased area 
of pnecordial dulncss. it is often very hard to determine with certainty whether 
or not effusion is present. 

The difficulty usually lies in distinguishing between dilatation of the heart 
and pericardial effusion. Although the differential signs are simple enough 
on paper, it is notoriously difficult in certain cases, particularly in stout per¬ 
sons, to say which of the conditions exists. The points which deserve atten¬ 
tion arc: 

(а) The character of the impulse, which in dilatation, particularly in 
thin-chested people, is commonly visible and wavy. 

(б) The shock of the cardiac sounds is more distinctly palpable in dila¬ 
tation. 

(c) The area of dulncss in dilatation rarely lias a triangular form; nor 
docs it, except in cases of mitral stenosis, reach so high along the left sternal 
margin or so low in the fifth and sixth interspaces without ri.sihlr, or putpnhle 
inipuhe. An upper limit of dulncss shifting with change of position sjieakh 
strongly for effusion. 

(d) In dilatation the heart-sounds arc clearer, often sharp, valvular, or 
fee till in character; gallop rhythm is common, whereas in effusion the sounds 
are distant and muffled. 

(e) Rarely in dilatation is the distention sufficient, to compress the lung 
and produce the tympanitic note in the axillary region. 

The number of excellent observers who have acknowledged that they have 
failed sometimes to discriminate between these two conditions, and who have 
indeed performed paracentesis iordix instead of paracentesis pericardii, is per¬ 
haps the best comment on the difficulties. 

Massive (1| to 2 litre) exudations have been confounded with a pleural 
effusion. On more than one occasion the pericardium has been tapped under 
the impression that the exudate was pleuritic.' The fiat, tympany in the infra- 
scapular region, the absence of well-defined movable dulncss. and the feeble, 
muffled sounds are indicative points. Followed from dav to day there is rarely 
much difficulty, but it is different when a patient si'en for the first time pre¬ 
sents a large area of dulncss in the antero-Iateral region of the left chest, and 
there is no to-and-fro pericardial friction murmur. Many of the cases have 
been regarded as encapsulated pleural effusions. 

A special difficulty exists in recognizing the large exudate in pneumonia. 
The effusion may be very much larger than the signs indicate, and the involve- 
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nent of the adjacent lung and pleura is confusing. In at least three eases 
n our series we should have tapped the sac; post mortem the effusion was more 
than a litre. 

The nature of the fluid can not positively be determined without aspira¬ 
tion; but a fairly accurate opinion can be formed from the nature of the 
primary disease and the general condition of the patient. In rheumatic caw. 
the exudation is usually scro-fibrinous; in septic and tuberculous cases it n 
often purulent from the outset; in senile, nephritic, and tuberculous cases the 
exudate may be lumnorrhagic. 

Treatment.—The patient should have'absolute quiet, mentally and bodih, 
so as to reduce to a minimum the heart’s action. Drugs given for this pur¬ 
pose, such as aconite or digitalis, are of doubtful utility.’ local bloodletting 
by cupping or leeches is certainly advantageous in robust subjects, particularly 
in the cases of extension in pleuro-pnoumonia, \ The ice-bag is of great value. 
It may be applied to the pnecordia at first for an hour or more at a time, 
and then continuously, it reduces the frequency of the heart’s action mid 
seems to retard the progress of an effusion. Blisters are not indicated in the 
early stage. 

When effusion is present, the following measures to promote absorption 
may be adopted: .Blisters to the prsecordia, a practice not so much in vogue 
now as formerly. It is surprising, however, in some instances, how quickly 
an effusion will subside on their application. Purges and iodide of potassium 
are of doubtful utility. The diet should be light, dry, and nutritious. The 
action of the kidneys may be promoted by the infusion of digitalis and potas¬ 
sium acetate. 

r With an effusion, so soon as signs of serious impairment of the heart occur, 
as indicated by dyspnoea, small rapid pulse, dusky, anxious countenance, 
paracentesis, or incision of the pericardium, should be performed. With the 
scro-fibrinous exudate, such as commonly occurs after rheumatism, aspiration 
is sufficient; but when the exudate is purulent, tjie pericardium should lie 
freely incised and freely drained. The puncture may be made in the fourth 
or fifth interspace, in or outside the nipple line. In large effusions the peri¬ 
cardium can be readily reached without danger by thrusting the needle upward 
and backward close to the costal margin in the left costo-xiphoid angle. The 
results of paracentesis of the pericardium have so far not been satisfactory- 
^jRfith an earlier operation in many instances and a more radical one in others 
■‘—incision and free drainage, not aspiration, when the fluid is purulent— 
the percentage of recoveries will be greatly increased. Hepeated tapping may 
be needed. One case of tuberculous effusion, tapped three times, recovered 
completely and was alive three years afterward. 

Chronic Adhesive Pebicabmtis (Adherent Pericardium). 

The remote prognosis in pericarditis is very variable. A large majority of 
these cases get well and have no further trouble, but in young persons serious 
results sometimes follow adhesions and thickening of the layers. As Scquirn 
has pointed oitt, the danger is here directly in proportion to the amount of dila¬ 
tation and weakening of the pericardium in consequence of the inflammation. 
The loss of the firm support afforded to the heart by the rigid fiHrmia has 
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in which it is enclosed, is the important factor. There arc two groups of 
cases of adherent pericardium: 

(а) Simple adhesion of the peri- and epieardial layers, a common sequence 
of pericarditis, met with post mortem as an accidental lesion. It is not 
necessarily associated with disturbance in the function of the heart, which in 
a large proportion of the cases is neither dilated nor hypertrophied. 

(б) Adherent pericardium with chronic mediustinitia and union of the 
outer layer of the pericardium to the pleura and to the chest walls. This 
constitutes one of the most serious forms of cardiac disease, particularly in 
early life, and may lead to an extreme grade of hy|iertrophy and dilatation of 
the heart. The peritoneum may be involved with perihepatitis, cirrhosis, and 
ascites (Pick's disease). 

Symptoms. —The symptoms of adherent jierieardiiim are those of hyper¬ 
trophy and dilatation of the heart, and later of cardiac insiiflieieney. U. 1). 
Head in a careful study of 5!) cases divides them into a small silent group 
with no symptoms, a larger group with all the features of cardiac disease, and 
a third group, comprising 11 cases in his series in which the features were 
hepatic. 

Diagnosis. —The following are important points in the diagnosis: Inxpec- 
iiun. —A majority of the signs of value come under this heading, («) The 
praicordia is prominent and there may lie marked asymmetry, owing to the enor¬ 
mous enlargement of the heart, (ft) The extent of the cardiac impulse is greatly 
increased, and may sometimes be seen from the third to the sixth interspaces, 
and in extreme eases from the right parasternal line to outside the left nipple, 
(c) The character of the cardiac impulse. It is undulatory, wavy, and in 
the apex region there is marked systolic retraction. (</) Diaphragm phe-, 
nornena. J. F. 11. Broadbent has called attention to a very valuable sign in 
adherent pericardium. When the heart is adherent over a large area of the dia¬ 
phragm there is with each pulsation a systolic tug, which may be communicated 
through the diaphragm to the points of its attachment on the wall, causing a 
visible retraction. This has long been recognized in the region of the seventh 
or ei gh th rib in the left parasternal line, but Dr. Broadlient called attention 
to the fact that it was frequently best seen on the left side behind, between 
the eleventh-and twelfth ribs. This is a very valuable anil quite common sign, 
and may sometimes be very localized. One difficulty is that, as A. \V. Tullant 
has pointed out, it may occur in thin-chested persons with great hypertrophy^ 
of the heart. Sir William Broadlient calls attention also to the fact that owing 
to the attachment of the heart to the central tendon of the diaphragm this 
part does not descend with inspiration, during which act there is not the visible 
movement in the epigastrium, (e) Diastolic collapse of the cervical veins, the 
so-called Friedreich’s sign. This is not of much moment. 

Efllpaliun. —The apex beat is fixed, and turning the patient on the left side 
does not alter its position. This I have found, however, somewhat uncertain. 
On placing the hand over the heart there is fejt a diastolic shock or rebound, 
which some have regarded as the most reliable of all signs of adlierent peri¬ 
cardium. 

Eexamion .—The area of cardiac dulness is usually much increased. In 
a majority of instances there are adhesions between the pleura and the peri¬ 
cardium, and the limit of cardiac dulness above and to the left may be fixed 
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awl is uninfluenced by deep inspiration. This, too, is an. uncertain sign, inas¬ 
much as there tnay lie nlose adhesions between the pleura and the pericardium 
and between the pleura and the chest wall, which at the same time allow a 
very considerable degree of mobility to the edge of the lung. 

Auscultation .—The phenomena are variable and uncertain. In the cases 
in children with a history of rheumatism, endocarditis has usually been pres¬ 
ent. Even in the absence of chronic endocarditis, when the dilatation reaches 
a certain grade there are murmurs of relative insufficiency, which, as in one 
case I have recorded, may be present not only at the mitral but also at the tri¬ 
cuspid and pulmonary orifices. f [’]ipri— F-’ihirr has called attention to the 
fact that there may be a we ll-mari ne^ gresvstolie murmur in connection with 
adherent pericardium. Occasionally the layers of the pericardium are united 
in places by strong fibrous bands, 5-7 mm. long by 3-5 mm. wide. In one 
such case Drasche heard a remarkable whirring, systolic murmur with a twang¬ 
ing quality. 

The pulsusjmradoxus, in which during inspiration the pulse-wave is small 
and feeble, is sometimes present, but it is not a diagnostic sign of either simple 
pericardial adhesion or of the cicatricial inediastino-pericarditis. 

Chronic adhesive pericarditis and mediastinitis may be associated with 
proliferative peritonitis, perihepatitis, and perisplenitis—the polyserositis, sim¬ 
ple or tuberculous—in which condition ascites may recur for months, or even 
for years. t 

Cardiolysis, Braner's operation, has been proposed for this condition and 
has been helpful in a few eases. Four or five centimetres of the fourth, fifth, 
and sixth left ribs with a couple of centimetres of the corresponding cartilages 
.are resected, by which means the heart’s action is less embarrassed. It is a 
justifiable procedure in selected eases—in, for example, a child with a very 
large, tumultuously acting heart, with much bulging of the chest. 

n. OTHER AFFECTIONS OF THE PERICARDIUM. 

(1) Hydroperioardium.—The pericardial sac contains post mortem a few 
cubic centimetres of dear, citron-colored fluid. In connection with general 
dropsy, due’ to kidney or heart disease, more commonly the former, the 
effusion may be excessive, adding to the embarrassment of the heart and the 

Sjlungs, particularly when the pleural cavities arc the seat of similar transuda¬ 
tion. There are rare instances in which effusion into the pericardium occurs 
after scadetjever with few, if any, other dropsical symptoms. Hydropericar¬ 
dium is frequently overlooked. 

In rare cases the scrum has a milky character—chylopericardium. 

(2) Htemopericardium.—This condition is met with in aneurism of the 
first part of the aorta, of the cardiac wall, or of the coronary arteries, and in 
rupture and wounds of the heart. Death usually follows before there is time, 
for the production of symptoms other than those of rapid heart-failure due to 
compression. In rupture of the heart the patient may live for many hours or 

’Seven days with symptoms of progressive heart-failure, dyspnoea, and the 
physical signs of effusion. 

In the pericarditis of tuberculosis, of cancer, of Bright’s disease, and of 
old people, the inflammatory exudate is often blood-stained. 
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(3) Pn?gjftopexicardnim.—This is an excessively taro ooialition. «f which 
Walter James was able to collect in 190,1 only 118 cases. I ha\e met with hut 
one instance, from rupture of a cancer of the stomach. Perforation of the sac 
occurred in all but 5, in which the gas bacillus was the possible cause, as in 
Nicholl’s case at the Royal Victoria Hospital, Montreal, this organism was iso¬ 
lated. Seven cases were duo to perforation of the (esophagus uiuh eight, to pene¬ 
trating . wounds from without. Tho physical signs are most characteristic. 
A tympany replaces the normal pericardial flatness. On auscultation there is 
a splashing, gurgling, churning sound, called by the French bruit tie moulin. 
This was described in 19 of the cases collected by James. Of the 38 cases, 2li 
died. 

(4) Calcified Pericardium. —This remarkable condition may follow peri¬ 
carditis, particularly tho suppurative and tul>erculous forms; occasionally it 
extends from the calcified valves. It may lie partial or complete. Of 59 cases 
collected by A. E. Jones, in 38 there were no cardiac symptoms. Adherent 
pericardium was diagnosed in one case. Jones’s careful study shows that tho 
condition is usually latent and unrecognized. 


B. DISEASES OE THE HEART. 

I. ENDOCARDITIS. 

Inflammation of the lining membrane of the heart is usually confined to 
the valves, so that the term is practically synonymous with valvular endo¬ 
carditis. It occurs in two forms— acute, characterized by the presence of 
vegetations with loss of continuity or of substance in the valve tissues; chronic, 
a slow sclerotic change, resulting in thickening, puckering, and deformity. 

A ^ Acute Endocarditis. 

This occurs in rate instances aa a primary, independent affection; but 
in the great majority of cases it is an accident in various infective processes, 
so that in reality the disease does not constitute an etiological entity. 

For convenience of description we speak of a simple or benign, and a 
malignant, ulcerative, or infective endocarditis, between which, however, there 
is no essential anatomical difference, as all gradations can be traced, and they 
represent but different degrees of intensity of the same process. 

Etiology. — Sim-LE Endocarditis does not constitute a disease of itself, 
but is invariably found with some other affection. In 330 cases of rheumatic 
fever at the Johns Hopkins Hospital there were 110 cases of endocarditis. 
Rouillaud first emphasized the frequency of the association of simple endo¬ 
carditis with rheumatic fever. Before him, however, the association had lieen 
noticed. Possibly it is nothing in the disease itself, but simply an altered 
state of the fluid media—a reduction perhaps of the lethal influences which 
they normally exert—permitting the invasion of the blood by certain mier <0 
organisms. Tonsillitis, which in some forms is regarded as a rheumatic auc¬ 
tion, may be c omplicated with endocardi tis. Of the specific diseases of child¬ 
hood it if. not unco mmon in scarlet ifever, while it is rare in measles and 
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chicken-pox.'* In diphtheria simple endocarditis is rare. *Jn small-pox it is not 
common. 4 In typhoid fever it occurred six times among 1,500 Goa's. 

> In pneumonia Iioth simple and ..malignant endocarditis a re comm on. In 
100 autopsies in this disease made at the Montreal General Hospital there were 
5 instances of the former. Among 61 cases of endocarditis studied bacterio- 
logieally in Welch's laboratory, pneumococci were found in.Jill (Marshall). 
Of 517 fpta|, eases of acute endocarditis, lj.5 were in connection with pneu¬ 
monia—22.5 per cent (E. F. Wells). Acute endocarditis is by no means rare 
in phthisis. I found it in 12 cases in 21G post mortems. 

^ In chorea simple warty vegetations are found on the valves in a large 
majority of all fatal cases, ujl 02, of 13 cases collected by me. There is.no 
disease in which, post mortem, acute endocarditis has been so frequently found. 
And, lastly, simple endocarditis is met with in diseases associated with loss 
of flesh and progressive debility, as cancer, and such disorders as gout, dia¬ 
betes, and Bright’s disease. 

A very common form is that which occurs on the sclerotic valves in old 
heart-disease—the so-called recurring endocarditis. 

Malignant ou infective endocaiiditis is met with: (a) As a primary 
disease of the lining membrane of the heart or of its valves. 

(6) As a secondary affection in acute rheumatism, pneumonia, in various 
specific fevers, in septic processes of all sorts, and most..frequently of all as 
an. infection on old sclerotic valves. In a majority of all cases it is a local 
process in an acute infection. Congenital lesions are very prone to the severer 
types of endocarditis, particularly affections of the orifice of the pulmonary 
artery and the margins of the imperfect ventricular septum (C. Robinson). 
c The existence of a primary endocarditis has been doubted; but there 
are instances in which persons previously in good health, without any history of 
affections with which endocarditis is usually associated, have been attacked 
with symptoms resembling severe typhus or typhoid. In one case which I saw, 
death occurred on the sixth day and no lesions were found other than those of 
malignant, endocarditis. 

The simple endocarditis of rheumatic fever or of chorea rarely progresses 
into the malignant form. In only 24 of 209 cases the symptoms of severe endo¬ 
carditis arose in the progress of acute or subacute rheumatism. Of all acute 
diseases complicated with severe endocarditis pneumonia, probably heads the 
list. Gonorrhoea is a much more common cause than has been supposed. 
There have been at least ten instances in my wards. 

The affection may complicate erysipelas, septiaemia (from whatever cause), 
and puerperal fever. Malignant endocarditis is very rare in tuberculosis, 
typhoid fever, and diphtheria. 

It has been stated by many writers that endocarditis occurs in malaria. 
With the unusual facilities for the study of this disease which I have bad in the 
pgsLaixteen-years Lliave not yet met with an instance. In dysentery, in small¬ 
pox, and in scarlet fever, with which simple endocarditis is not infrequently 
complicated, the malignant form is extremely rare. 

Morbid Anatomy of Simple and Malignant Endocarditis. — S imple end o- 
oahditi8 kjJmracterized by the presence on the valves or on the lining mem¬ 
brane of the chambers of minute veg etations, ranging from.Oft.4.Jnm. in 
diameter, with an irregular and fissured surface, giving t*> them n ypyty or 
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verrucose appearance. Often these little cauliflower-like excrescences are 
attached by very narrow pedicles. They are more common on (he left side of 
the heart than the right, and occur on (lie mitral more often I linn* on the aoriic 
valves. The vegetations are upon,the line of elosure of the valves—i. e., on the 
auricular face of the aurieulo-ventricular valves, a little distance from the 
margin, and on the ventricular side of the sigmoid valves, festooned on either 
half of the valve from the corpus Arantii, It is rare to ms- any swelling or 
macroscopic evidence of infiltration of the endocardium in the neighborhood 
of even the smallest of the granulations, or of redness, indicative of distention 
of the vessels, even when they occur upon valves already the seat of sclerotic 
changes, in which capillary vessels extend to the edges. With time tin- vegeta¬ 
tions may increase greatly in size, hut in what may he called simple endo¬ 
carditis the size rarely exceeds that mentioned above. 

The earliest vegetations consist, of elements derived from the blood, and 
are composed of blood platelets, leucocytes, and fibrin in varying proportions. 
At a later stage they appear as small outgrowths of connective tissue. The 
transition of one form into the other can often he followed. The process con¬ 
sists of a proliferation of the endothelial cells and the cells of the suliendo- 
thelial layer which gradually invade the fresh vegetation, and ultimately 
entirely replace it. The blood-cells and fibrin undergo disintegration and 
gradually they are removed. The whole process has received the name of 
“organization.” Even when the vegetation has been entirely converted into 
connective tissue it is often found at autopsy to la- capped with a thin layer 
of fibrin and leucocytes. 

Micro-organisms are generally, even if not invariably, found associated 
with the vegetations. They tend to lie entangled in tin* granular and fiiirillafnl 
fibrin or in the older ones to cap tfie apices. 

tjhJBSEQLiENT Changes. —(1) The vegetal ions may become organized and 
the valve restored to a normal stale (?). The process may extend, and a 
simple may become an ulcerative endocarditis. (:i) The vegetations may lx? 
broken off and carried in the circulation to distant parts, ( I) The vegeta¬ 
tions become organized and disappear, but they initiate a nutritive change 
in the valve tissue which ultimately leads to sclerosis, thickening, and de¬ 
formity. The danger in any ease of simple endocarditis is not immediate, 
but remote, and consists in this perversion of (he normal processes of nutri¬ 
tion which results in sclerosis of the valves. 

A gradual transition from the simple to a more severe affection, to which 
the name malignant on ulcerative endocarditis has been given, may bo 
traced. Practically in cveiy case of ulcerative endocarditis vegetal ions are 
present. In this form the loss of substance in the valve is more pronounced, 
the deposition—thrombus formation—from the blood is more extensive, and 
the,micro-organisms are present in greater number and'offen show increased 
virulence. Ulcerative endocarditis is often found in connection with heart 
valves already the seat of chronic proliferative and sclerotic changes. 

In this form there is much loss of substance, which may In- superficial and 
limited to the endocardium, or. what is more common, it involve-, di-npcr struc¬ 
tures, and not very infrequently leads to perforation of a valve, the septum, 
or even of the heart itself. 

Upon microscopical examination the affected valve shows ne ernsia, with 
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more or less loss of substance; the tissue is devoid of preserved nuclei and 
presents a coagulated appearance. Upon it a mixture of blood platelets, fibrin 
—granular or fibrillatcd—and leucocytes enclosing masses of micro-organisms 
arc met with. The subjacent tissue often shows sclerotic thickening and 
always infiltration with exuded colls. 

Pabts Affected. —The following figures, taken from my Goulstonian lec¬ 
tures, give an approximate estimate of the frequency with which in 209 cases 
different parts of the heart were affected in malignant endocarditis: Aortic 
and mitral valves together, in 41; aortic valves alone, in 53; mitral valves 
alone, in 77; tricuspid in 19; the pulmonary valves in 15; and the heart walls 
in 33. In 9 instances the right heart alone was involved, in most cases the 
auriculo-ventricular valves. 

Mural .endocarditis is seen most often at the upper part of the septum 
of tjiO..]oft..ventricle- in.order is the endocarditis of the left auricle on 

the postcro-cxtemal wall. The vegetations may extend, as in a .case in'my 
wards, along the intima of the pulmonary artery into the hi him of the long. 
A common result of the ulceration is the production of valvular aneurism. 
In three-fourths of the cases the affected valves present old sclerotic changes. 
The process may extend to the aorta, producing, as in one of my cases, exten¬ 
sive endarteritis with multiple acute aneurisms. 

Associated Lesions. —The associated changes are those of the primary 
disease, those due to embolism, and the changes in the myocardium. In the 
endocarditis of septic processes there is th<f local lesion—an acute necrosis, a 
suppurative wound, or puerperal disease. In many cases the lesions are those 
of pneumonia, rheumatism, or other febrile processes. 

• The changes due to embolism constitute the most striking features, but it 
is remarkable that in some instances, even with endocarditis of a markedly 
ulcerative character, there may be no trace of embolic processes. The infarcts 
may be few in number—only one or two, perhaps, in the spleen or kidney— 
or they may exist in hundreds throughout the various parts of the body. They 
may present the ordinary appearance of rgd or white infarcts of a suppurative 
character. They arc most common in the spleen and kidneys, though they may 
Iks numerous in the brain, and in many cases are very abundant in the intes¬ 
tines. In right-sided endocarditis there may be infarcts in the lungs. In 
many of the cases there are innumerable miliary abscesses. Acute suppurative 
meningitis was met with in 5 of 23 of the Montreal cases, and in over 10 per 
cent of the 209 cases analyzed in the literature. Acute suppurative parotitis 
also may occur. And, lastly, as Romberg has pointed out, the oft .accompanying 
myocarditis plays an important role. The valvular insufficiency in an aculc 
endocarditis is probably not due to the row of little vegetations, hut to the 
associated myocarditis, which interferes with the proper closure of the, orifice. 

Bacteriology. —No distinction in the micro-organisms found in the two 
forms of endocarditis can be made. In both the pyogenic cocci—strepto¬ 
cocci, staphylococci, pneumococci, and gonococci—are the most frequent bac¬ 
teria met with. More rarely, especially in the simple vegetative endocarditi-. 
the bacilli of tuberculosis, typhoid fever, and anthrax have been encountered 
The bacillus coli communis has also been found, and Howard has described 
a case of malignant endocarditi%due to an attenuated form of thadiphtheru 
bacillus. Marshall in 61 cases found the pneumococci in 21, streptococci alone 
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or with other bacteria in 2(>, staphylococcus pyogenes aureus in I'*. Combined 
infections are not uncommon. 

As a rule^no organisms are found in the simple endocarditis in many 
chronic diseases, as carcinoma, tuberculosis, nephritis, etc. They may have 
been preseutaiid. died out, or the lesions may be caused by the toxins. 

Symptoms. —-Neither the clinical course nor the physical signs of uixiri.K 
i:vnoc.vunmq urn in tiny respect characteristic. The great majority of the 
cases are latent and there is no indication whatever of cardiac mischief. 
Kxperience has taught us that endocarditis is frequently found post mortem 
in persons in whom it was not suspected during life. There are certain fea¬ 
tures. however, by which its presence is indicated with a degree of probability. 
The patient, as a rule, does not complain of any pain or cardiac distress. In 
a case-of acute rheumatism, for example, the symptoms to excite suspicion 
would be increased rapidity of the heart’s action, perhaps slight irregularity, 
and an increase in the fever, without aggravation of the joint, trouble. Rows of 
tiny vegetations on the mitral or on the aortic segments sixmii a trilling matter 
to excite fever, and it is dillieult in the endocarditis of febrile processes to say 
definitely in every instance that an increase in the fever depends ii|sm this 
complication; but a study of the recurring endocarditis—which is of the warty 
variety, consisting of minute heads on old sclerotic valves—shows that the 
process may be associates!, for days or weeks at a time, with slight, fever ranging 
from 100° to 10‘1J°. Palpitation puny |>e a marked feature and is a symptom 
upon which certain authors lay great stress. 

The diagnosis of the condition rests u|k>ii physical signs, which are 
notoriously uncertain. - The presence of a murmur at one or other of the car¬ 
diac areas in a case of fever is often taken as proof of the existence of endo¬ 
carditis—a common mistake which has arisen from the fact, that the bruit 
tie souffle or bellows murmur is common to it and to a number of other con¬ 
ditions. At first there may be only a slight roughening of the first sound, 
which may gradually increase to a distinct murmur. The apex systolic bruit 
is probably more often the result of a myocarditis. It, may not be present in 
the endocarditis of such chronic maladies as tulieroulosis and carcinoma, since 
in them the muscle involvement is less common (lvrehl)., Reduplication and 
accentuation of the pulmonic second sound are frequently present. 

It is difficult to give a satisfactory clinical picture of {1AXW-NANX kniki- 
Q AJtDlT is because the modes of onset are so varied and the symptoms so diverse. 
Arising in the course of some other disease,!there may be simply an intensifica¬ 
tion of the fever or a change in its character. In a majority of the cases there 
are present certain general features, such asdrregular pyrexia, sweating, delir¬ 
ium, and gradual failure of strength. 

' Kmhol ie_. processes may give special characters, such as. delirium, c<yua. or ‘ 
paralysis from involvement of the brain or its membranes^pain i^thg sidfiBfl$“ 
bwal peritonitis from infarction of the spleenfbloody urine from implication 
of the lidnoysjimpaired vision from retinal haemorrhage and suppuration, 
and even gangr ene, in various parts from the distribution of the emboli. 

Two special types of the disease have been recognized—the septic or pyeemic 
and the typhoid. Injspjjie the cardiac symptoms are most prominent, while in 
otlwa n gnin-tka main symptoms may be tfcose of an achtq affection of the 
cerebro-sginal system. 
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1 Thu seolir, lum is met, with usually in connectioniwith an external wound, 
.the puerperal process, or anyicute necrosis ortgonorrhoea. There aro rigon-, 
sweats, irregular fever, and all of the signs of septic infection. The hearl 
symptoms may be completely masked by the general condition, and attention 
called to them only on the occurrence of embolism. In many cases the features 
are those of a "severe seplicaunia, and the organisms may be isolated from the 
blood. 

l TUeJjigiaiiWype is by far the most common and is characterized by a 
less irregular temperature, early prostration, delirium, somnolence, and coma, 
relaxed bowels, sweating, which may he of a most drenching character, 
petechial and other rashes, and occasionally parotitis. The heart symptoms 
may be completely overlooked, and in some instances the most careful exam¬ 
ination has failed to discover a murmur. 

- Under ll m ca rdiac group, as suggested by Bramwell, may be considered 
those cases in which patients with chronic .valve disease are attack&I with 
marked fever and evidence of recent endocarditis. Many such cases present 
symptoms of the pyamiie and typhoid character and run a most acute course. 
In others there may be only slight fever or even after a period of high fever 
recovery takes place. 

In what mny he termed the cerebral group of cases the clinical picture 
may simulate a meningitis, either basilar or cerebro-spinal. There may be 
acute delirium or, as in three of the Montreal cases, the patient may be brought 
into the hospital unconscious. Jleineman reports an instance, with autopsy, 
in which the clinical picture was that of an acute cerebro-spinal meningitis. 

Certain special symptoms may be mentioned. The fever'is not always of 
a remittent type, but may be high and continuous. Petechial rashes are very- 
common and render the similarity very strong to certain cases of typhoid and 
cerebro-spinal fever. In one case the disease was thought to be haimorrhagic 
small-pox. Erythematous rashes are not uncommon. The sweating may be 
most profuse, even exceeding that which occurs in phthisis and ague. Diar¬ 
rhoea is not necessarily associated with embolic lesions in the intestines. 
Jaundice has been observed and cases aro on record which were mistaken for 
acute yellow atrophy. 

The heart symptoms may bo entirely latent and are not found unless a 
careful search be made. Even on examination there may be no murmur 
present. Instances are recorded by careful observers, in which the examination 
of the heart has been negative. Cases with chronic valve disease usually pre¬ 
sent no difficulty in diagnosis. 

The course of the disease is varied, depending largely upon the nature of 
the primary trouble. Except in the disease grafted upon chronic valvulitis 
the course is rarely extended beyond five of six weeks. The most rapidly fatal 
case on record is described by Eberth, the duration of which was scarcely two 
days. There is, however, a remarkable form characterized by an unusual 
chronicity, to which the name may be given of chbonic infective endo- 
Oabditis. It is almost always engrafted on an old, sometimes an unrecog¬ 
nized, valve lesion.' At first fever is the only symptom; in a few cases there 
have been chills at onset or recurring chills may arouse the suspicion of 
malaria. The patient may keepi at work for months with a daily rise of 
temperature, or perhaps an occasional sweat. The heart-features may-be 
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overlooked. The murmur of the old valve lesion may slum* no change. and 
even with the most extensive disease of the mitral cusps the heart’s action 
may be very little disturbed. For months—six, eight, ten. e\en thirteen!— 
fever and progressive weakness may be the only symptoms. These are tho 
cases in which, with recurring chills, the diagnosis of malaria is made. With 
involvement of the aortic scgmeuts the signs of a progressive lesion are moro 
common. Embolic features arc not common, occurring only toward the close. 
Post mortem there has been found in my cases a remarkable vegetative endo¬ 
carditis, involving usually the mitral valves, sometimes with much encrusting 
of the chordae tendinc®, and largo irregular firm vegetations quite different 
to those of the ordinary ulcerative form of the disease. In some cases the 
aortic and tricuspid segments are also involved, and the vegetations may extend 
on to the walls of the heart. 

Diagnosis. —In many cases the detection of the disease is very ditlieult; ' 
in othera^yitlimarked embolic symptoms, it is easy .t) From simple endocarditis 
it is readily distinguished, though confusion occasionally occurs in the tran¬ 
sitional stage, when a simple is developing into a malignant form. The con- 
stitional symptoms are of a graver type, tho fever is higherrfigors are common, 
antiseptic and^yphoid symptoms occur. Perhaps a majority of the cases not 
associated with puerperal processes or bonc-disca-e arc confounded with 
t yphoid fe vcr.jiA differential diagnosis may even he impossible, particularly 
when we consider that in typhoid fever infarctions and parotitis may occur. 
The diarrhoea and abdominal tenderness may also he present, which with the 
stupor and progressive asthenia make a picture not. to lie distinguished from 
this disease. Points which may guide us aro:/Tho more abrupt onset in oiulo- ■, 
carditis, the absence of any icgularity of the pyrexia in the early stage of the,' 
disease, and the‘cardiac pain. Oppression and shortness of breath may he 
early symptoms in malignant endocarditis, liigors, loo, are not uncommon. 
There is a marked leguocytosis in infective cridocariliiis.^liclwccu pyaunia and 
malignant endocarditis there are practically no differential features, for the 
disease really constitutes an art trial pyaimia (Wilks). In the acute eases 
resembling m alignant fev ers, the diagnosis is usually made of typhus, typhoid, 
(eerebro-Bpinal fever, or even of •liannorrhagic small-pox. The intermittent 
pyrexia, occurring for weeks or months, has led in some cases to the diagnosis 
of malaria, but this disease could now be positively excluded by the blood 
examination. Blood cultures may aid greatly in the diagnosis. 

The cases usually terminate fatally. The instances of recovery are those 
more subacute forms, the so-called recurring endocarditis developing oil old 
sclerotic valves in cases of chronic heart-disease. 

Treatment. —We know no measures by which in rheumatism, chorea, or 
' the eruptive fevers the onset of endocarditis can be prevented. As it is 
probable that many eases arise, particularly in children, in mild forms of 
these diseases, it is well to guard the patients against taking cyld mid insist 
upon rest and quiet, and to bear in mind that of all complications an acute 
endocarditis, though in its immediate effects harmless, is perhaps the most 
serious. This statement is enforced by the observations of Sibson that on a 
system of absolute rest the proportion of eases of rheumatism attacked by 
endocarditis was less than of those who were not so treated. It is doubtful 
whether the salicylates in rheumatism have an intluence in reducing tho lia- 
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bility to endocarditis. Considering the extremely grave after-results of simple 
endocarditis in children, the question arises whether it is possible to do any¬ 
thing to avert the onset of progressive sclerosis of the affected valve. Caton 
recommends a systematic plan of treatment: (1) Prolonged rest in bed, three 
months, to keep the heart quiet; (2) a series of small blisters over the heart; 
and (3) the.iodide of potassium in moderate doses iff many months. If 
there is much vascular excitement aconite may be given and an ice-bag plated 
over the heart. The salicylates are strongly advised by some writers. The 
treatment of malignant endocarditis is practically that of septicaemia—useless 
and hopeless in a majority of the cases. Blood cultures should be taken as 
soon as possible' and a vaccine prepared. Horder and others have reported 
good results. Personally I have not seen a successful case. 

Chronic Endocarditis. 

Definition.—A sclerosis of the valves leading to shrinking, thickening, and 
adhesion of the cusps, often with the deposition of limo salts, with shortening 
and thickening of the chordae tendincae, leading to insufficiency and to narrow¬ 
ing of the orifice. It may be p tip ary, but is oftener secondary to acute endo¬ 
carditis, particularly the rheumatic form. 

Etiology.—As ago advances the valves begin to lose their pliancy, show 
slight sclerotic changes and foci of atheroma and caleifiqgtion. Certain poi¬ 
sons appear capable of initiating the change, such as alcohol, lead, syphilis, 
and gou t, though we are at present ignorant of the way in which they act. 
The poisons of the specific fevers may initiate the change. A very import ant 
factor, particularly in the case of the aortic valves, is the strain of prolonged 
.and heavy muscular exertion. In no other way can be explained the occur¬ 
rence of sclerosis of these valves in young and middle-aged men whose occu¬ 
pations necessitate the overuse of the muscles. In the aortic segments it maj 
be only the valvular part of a general arterio-sclerosis. 

The frequency with which chronic endocarditis is met with may be gath¬ 
ered from the following figures: In the statistics, amounting to from 12,00C 
to If,000 autopsies, reported from Dresden, Wurzburg, and Prague the ]>cr 
centage ranged from four to nine. The relative frequency of involvement ot 
the various valves is thus given in the collected statistics of Parrot: The mitrn 
orifioe was involved in 621, the aortic in 380, the tricuspid in 46, and the pul 
monary in 11. This gives 67 instances in the right to 1,001 in the left heart 

Morbid Anatomy. — Vegetations in the form in which they occur in acute 
endocarditis are not present. In the early stage, which we have frequent oppnr 
tunities of seeing, the edge of the valve is a little thickened and perhaps pre 
sents a few small no dular jrominencns, which in some cases may represent th< 
healed vegetations of the acute process. In the aortic valves the tissdfrabou 
the corpora- Arantii is first affected, producing a slight thickening with ai 
increase in the size of the nodules. The substance of the valve may lose it 
translucency, and the only change noticeable be a grayish opacity and a sligh 
loss of its delicate tenuity. In the auriculo-ventricular valves these curl, 
changes sure seen just within the margin and here it is not uncommon to lb" 
swellings of a grayish-red, somewhat infiltrated appearance, almost identic 
with the similar structures on the intima of the aorta in arterio-sclerosh 
Even early there may be seen yellow or opaque-white subintimal fatty degeu 



DISEASES OF THE HEART. 


788 

crated areas. As the sclerotic changes increase, the fibrous tissue contracts 
and produces thickening and deformity of the segment, the edges of which 
become round, curled, and incapable of that delicate apposition necessary for 
perfgfitnlosure. A sigmoid valve, for instance, may lx) narrowed one-fourth 
or even one-third across its face, the most extreme grade of insufficiency l>eing 
induced without anj^ special deformity and without any narrpwing of the 
arterial orifice. In the auriculo-ventricular segments a simple process of 
thickening and curling of the edges of the valves, inducing a failure to close 
without forming any obstruction to the normal course of the blood-flow, is less 
common. Still, we meet with instances at the mitral orifice, particularly in 
children, in which the edges of the valves arc curled and thickened, so that 
there is extreme insufficiency without any material narrowing of the orifice. 
More frequently, as the disease advances, the chorda* tendinous become thick¬ 
ened, first at the valvular ends and then along their course. The edges of 
the valves at their angles are gradually drawn together and there is a nar¬ 
rowing of the orifice, leading in the aorta to more or less stenosis and in the 
left auriculo-ventricular orifice—the two sites most frequently involved—to 
constriction. Finally, in the sclerotic and necrotic tissues lime salts are depos¬ 
ited and may even reach the deeper structures of the fibrous rings, so that the 
entire valve becomes a dense calcareous mass with scarcely a remnant, of nor¬ 
mal tissue. The chord® tendinous may gradually become shortened, greatly 
thickened, and in extreme cases the papillary muscles are implanted directly 
upon the sclerotic and deformed valve. The apices of the pupillury muscles 
usually show marked fibroid change. 

In all stages of the process the vegetations of simple endocarditis may 
be present, and the severer, ulcerative forms are very apt to attack these, 
sclerotic valves. 

Chronic mural endocarditis produces cicatricial-likc patches of a grayish- 
white appearance which are sometimes seen on the muscular trabeculas of 
the ventricle or in the auricles. It often occurs in association with myo¬ 
carditis. 

The endocarditis of the foetus is usually of the sclerotic form and in- 
Tolves the valves of the right more frequently than those of the left side. 

U. CHRONIC VALVULAR DISEASE. 

1. General Introduction. • 

Effect* of Valve lesion*. —The general influence on the work of the heart 
may be briefly stated as follows: The sclerosis induces insufficiency or stenosis, 
which%ay exist separately or in combination. The narrowing retards in a 
measure the normal outflow and the insufficiency permits the blood current 
to take an abnormal course. In both instances the effect is dilatation of a 
chamber. The result in the former case is an increase in the difficulty which 
the chamber has in expelling its contents through the narrow orifice; in the 
other, the overfilling of a chamber by blood flowing into it from an improper 
source, as, for instance, in mitral insufficiency, when the left auricle receives 
Mood both from the pulmonary veins and from the left ventricle. 

The cardiac mechanism is fully prepared to meet ordinary grades of 
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dilatation which constantly occur during sudden exertion. A man, for j n 
stance, at the end of a hundred-yard race has his right chambers greatly dilate 
and his reserve cardiac power worked to its full capacity. The slow progre* 
of the sclerotic changes brings about a gradual, not an abrupt, insufficiency 
and the moderate dilatation which follows is at first overcome by the exercis 
of the ordinary reserve strength of the heart muscle. Gradually a new facto; 
is introduced. The reserve power which is capable of meeting sudden cincr 
gencies in such a remarkable manner is unable to cope long with a permanen 
and perhaps increasing dilatation. More work has to be done and, in accord 
ance with definite physiological laws, more power is given by increase of tin 
muscles. The heart hypertrophies and the effect of the valve lesion become* 
as we say, compensated. The equilibrium of the circulation is in this wa; 
maintained. 

The nature of the process with which we have to deal is graphically illus 
trated in the accompanying diagram, from Martius. The perpendicular line 
in the figures represent the power of work of the heart. While the muscl 
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in the healthy heart (Diagram I) has at its disposal the maximal force, a 
it carries on its work under ordinary circumstances (when the body is at rest 
with the force a b. be is the reserve force by means of which the hea 
accommodates itself to greater exertion. 

If now there be a gross valvular lesion, the force required to do the ord 
nary work of the heart (at rest) becomes very much increased (Diagram II 
But in spite of this enormous call for force, insufficiency of the heart muse 
does not necessarily result, for the working force required is still within tl 
limits of the maximal power of the heart, a, 6, being less than a t c v Tl 
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moacld #nrnrua^atra itself to the, new conditions by making its reserve force 
nijdaJe. If nothing further occurred, however, this condition could not be 
permanently maintained, for there would lx: left over for emergencies only 
the small reserve force, 6, y. Even when at rest the heart would bo using con¬ 
tinuously almost its entire maximal force. Any slight exertion requiring more 
extra force than that represented by the small value ft, </ (say the effort required 
on walking or on going upstairs) would bring the heart, to the limit of its work¬ 
ing power, and palpitation and dyspnma would appear. Such a condition does 
noflast long. The working power of the heart gradually increases. More and 
more exertion can be borne without causing dyspmeu, for the heart hyper¬ 
trophies. Finally, a new, more or less permanent condition is attained, in that 
the hypertrophied heart possesses the maximal force, a , <■,. Owing to the 
increase in volume of the heart muscle, the total force of the heart is greater 
absolutely than that of the normal heart by the amount 1 / c,. It is, however, 
relatively less efficient, for its reserve force is much less than that of the healthy 
heart. Its capacity for accommodating itself to unusual calls upon it is accord¬ 
ingly permanently diminished. 

Turning now to the disturbances of compensation, it is to he distinctly 
borne in mind tfiat any heart, normal or diseased, can become insufficient 
whenever a call upoh it exceeds its maximal working capacity. The liability 
to such disturbance will depend, above all, upon the accommodation limits of 
the heart—the less the width of the latter, the easier will it lx* to go beyond the 
heart’s efficiency. A comparison of Diagrams I and II will immediately make 
it clear that the heart in valvular disease will much earlier become insufficient 
than the heart of a healthy individual. If the heart muscle is compelled to do 
maximal or nearly maximal work for a long time, it becomes exhausted. It is , 
obvious that the heart in valvular disease, on account of its small amount of re¬ 
serve force, has to do maximal or nearly maximal work far more frequently than 
does the normal heart. The power of the heart may become decreased to tho 
amount necessary simply to carry on the work of the heart when the body is 
at rest, or it may cease to lie sufficient even for this. Tho reserve force gained 
through the compensatory process may lie entirely lost (Diagram III). If 
the loss be only temporary, the exhausted heart muscle quickly recovering, 
the condition is spoken of as a “ disturbance of compensation.” The term 
“Iqss of compensation” is reserved for the condition in which the disturbance 
is continuous. 

The schema of Martius (Chart XXIT) will enable the student to under¬ 
stand the relation of the pathological phenomena to the normal cardiac cycle. 
The contraction of the ventricle takes an appreciable period of time, seven- 
hundredths of a second (a-b) to overcome the strong arterial pressure which 
keeps tile aortic (and pulmonary) doors tightly shut. This closure-time is the 
only brief period in the cycle in which both the auricnlo-ventricular valves and 
the semilunar valves are shut, the former as a result of the beginning of the 
systole, the latter until the intra-vent ricular has overcome the aortic pressure. 
With thin closure-time correspond the first sound and the heart lieat. In the 
second period of the ventricular systole the blood is driven into the arteries 
the‘expulsion-time (b-c )—and this corresponds with the lieginning of the 
aortic pulse. During this there may Ikj seen at the apex in a forcibly beating 
heart the “back stroke,” as Hope called it. Following the expulsion-time 



796 


DISEaM OF THE CIBCULATOBt 8tSfS&. 

there iB a brief period—waiting-time {c-d )—before the diastole begins. Clin! , 
cally the murmur of mitral insufficiency (A) coincides,,, jd any rate in its 
beginning^ with the closure-time, the murmur of aortic stenosis witib the 
expulsion-time. The semilunar valves close at the moment when the ventricles 
begin to relax (if) and with, this coincides the second sound. At the same 
moment the nuriculo-'ventricular valves open. The.murmur of aortic insuf. 
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ficicncy (C) is hoard through the first part of the diastole, sometimes more, 
while the murmur of mitral stenosis ( D) corresponds with the latter part of 
the diastole of the ventricles and with the systole of the auricles (D). 

The incidence of valvular lesions may be gathered from the following 
figures compiled by Gillespie from the records of the Boyal Infirmary, Edin¬ 
burgh: Of 2,368 cases with cardiac lesions, valvular disease occurred in 80.8 
per cent; endocarditis and pericarditis in 6.3; myocardial lesions in 11.9 pet 
cent; 66.2 per cent of the cases were in males. 

2. Aobtio Inoompetency. 

Incompetency of the aortic valves arises either from inability of the val« 
segments to close an abnormally large orifice or more commonly from disoa* 
of the segments themselves. This best-defined and most easily recognized ol 
valvular lesione-was first carefully studied by Corrigan, whose name it some 
times bears. 

Etiology and Morbid Anatomy. —It is imore frequent in males than 11 
females, affecting ehiefly^ble-bodied, vigorous men at the middle period «' 
life. The ratio which it bears to other valve diseases has been various 
given as from 30 to 50 .per cent. 
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l Q*crf! ar^flve groups of oases: I. Those due to congenital malformation, 
particularly Ipsion of two of the cusps—most commonly those behind which 
the coronary arteries are given off. It is probable that an aortic orifice 
may* be competent with this bicuspid state of the valves, but a great dan¬ 
ger is the liability of these malformed segments to sclerotic endocarditis. 
Of 17 cases which I liave reported all presented sclerotic changes, and the 
majority of them had, during life, the clinical features of chronic heart- 
disease. 

II. The endocarditic group. Endocarditis may produce an acute insuffi¬ 
ciency by ulceration and destruction of the valves; in one case the aortic 
valves were completely eroded away. The valvulitis of rheumatism and of 
the fevers, while more rarely aortic, is common enough in children, and 
the insufficiency is caused by nodular excrescences at the margins or in the 
valves, which may ultimately become calcified; more often it induces a 
slow sclerosis of the valves with adhesions, causing also some degree of 
narrowing. 

III. The arteriosclerotic group. By fur the most frequent cause of in¬ 
sufficiency is a slow, progressive sclerosis of the segments, resulting in a 
curling of the edges, which lessens the working surface of. the valve. Most 
frequent in'strong, able-bodied men, there are three main factors in its pro¬ 
duction : Eirst, strain —not a sudden, forcible strain, but a persistent increase 
of the normal tension to which the segments arc subject during the diastole 
of the ventricle. Of circumstances increasing this tension, repeated and exces¬ 
sive use of the muscles is perhaps the most important. So often is this form 
of heart-disease found in persons devoted to athletics tliat it is sometimes 
called the “ athlete’s, heart.” Secondly, alcohol, the action of which is prob J 
ably direct as a poison to the vessel wall and not, as we have supposed here¬ 
tofore, in keeping up a high blood pressure. Thirdly, syphilis, which may 
be only one of several elements in inducing early arterial change, an added 
facto* to the wear and tear of the tubing. 

There is a small group, usually in young men, in which syphilis causes a 
localized arterio-sclerosis at the*root of the aorta, either involving the valves 
thetnselves or more frequently causing dilatation of the aortic ring with rela¬ 
tive insufficiency. The endarteritis may be singularly localized, even annular, 
sometimes patchy. It may be difficult or impossible from the lesion itself to 
determine the syphilitic nature; the youth of the patient, the peculiar local¬ 
ization, the history of syphilis, and the existence of syphilitic lesions elsewhere, 
may render the diagnosis tolerably certain. I am in the habit of enforcing 
upon my students the etiological lesson of this type of aortic insufficiency 
by a reference to Bacchus and Vulcan, at whose shrines a majority of patients 
with aortic insufficiency have worshipped, and not a few at those of Mars 
and Venus. 

The condition of the valves is such as has already been described in 
chfbnic endocarditis. It may be noted, however, how slight a grade of curl- 
rng may produce serious incompctency. Associated with the valve disease is, 
in a majority of cases, a more or less advanced arterio-sclerosis of the arch 
the aorta, one serious effect of which may be a narrowing of the orifices of 
the coronary arteries. The sclerotic changes are often combined with athe¬ 
roma, either in a fatty or calcareous stage. This may exist at the attached 
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margin of the valves without inducing insufficiency. In other instances insuf¬ 
ficiency may result from a calcified spike projecting from the aortic attach¬ 
ment into the body of the valve, and so preventing its proper closure. Some 
writers (Peter) have laid great stress upon the extension of the endarteritis 
to the valve, and would separate the instances of this, kind from those of 
simple valvular endocarditis. Anatomically one can usually recognize the 
arterio-sclerotic variety by the smooth surface, the rounded edges, and the 
absence of excrescences. 

IV. Insufficiency may be induced by rupture of a segment —a very rare 
event in healthy valves, but not uncommon in diseaso, either from excessive 
effort during heavy lifting or from the ordinary endarterial strain on a valve 
eroded and weakened by ulcerative endocarditis. 

V. Relative insufficiency, due to djlatation of the aortic ring and adjacent 
arch, is not very infrequent. It occurs in extensive arterial sclerosis of the 
ascending portion of the arch with great dilatation just above the valves. 
The valve segments arc usually involved with the arterial coats, but the changes 
in them may be very slight. In aneurism just above the aortic ring, relative 
insufficiency of the valve may be present. 

It would appear from the careful measurements of Beneke that the aortic 
orifice, which at birth is 20 mm., increases gradually with the growth of the 
heart until at one-and-twenty it is about 60 mm. At this it remains until the 
age of. forty, beyond which dale there is a gradual increase in the size up 
to the age of eighty, when it may reach from 68 to 70 mm. There is thus 
at the very period of life in which sclerosis of the valve is most common a 
physiological tendency toward the production of a state of relative insuf¬ 
ficiency. 

The insufficiency may be combined with various grades of narrowing, par¬ 
ticularly in the endocarditic group. In a majority of the cases of the arterio¬ 
sclerotic form there is no stenosis. On the other hand, aortic stenosis almost 
without exception is associated with some grade, however slight, of regur¬ 
gitation. 

Effects.—The direct effect of aortic insufficiency is the regurgitation of 
blood from the artery into the ventricle, causing an overdistention of the 
cavity and a reduction of the blood column; that is, a relative anaemia in the 
arterial tree. The amount returning varies with the size of the opening. The 
double blood-flow into the left ventricle causes dilatation .of the chamber, and 
finally (lvnertrop hv. the grade depending upon the lesion. In this way the 
valve defect is compensated, and as with each ventricular systole a larger 
amount of blood is propelled into the arterial system, the regurgitation of a 
certain amount during diastole does not, for a time at least, seriously impair 
the nutrition of the peripheral parts. For a time at least there is little or 
no resistance offered to the blood-flow from the auricle—the ventricle accom¬ 
modates itself readily to the extra amount, and there is no disturbance in the 
lesser circulation. In acute cases, on the other hand, with rapid destruction 
of the segments, there may be the most intense dyspnoea and even profuse 
haemoptysis. In this lesion dilatation and hypertrophy reach their most ex¬ 
treme limit The heaviest hearts on record are described in connection with 
this affection. The so-called bovine heart, cor bovinum, may weigh 36 or 40 
ounces, or even, as in a case of Dulles’s, 48 ounc&s. The dilatation is usually 
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ixtftalB and is in marked contrast to the condition of (lie chandler in cases of 
Are aortic stenosis. The papillary muscles may lie greatly flattened. ’■'The 
nitral valves are usually not seriously affected, though the edges may present 
slight sclerosis, and there is often relative incompetency, owing to distention 
>f the mitral ring. Dilatation and hypertrophy of the left auricle are com* 
non, and secondary enlargement of the righto heart occurs in all eases of 
long standing. In the arterio-selerotie group there is an ever present pos¬ 
sibility of narrowing of the orifices of the coronary arteries or an extension of 
the sclerosis to their branches, leading to fibroid myocarditis, in the endo- 
jarditis cases, particularly those following rheumatism, the intima is jierfectly 
smooth, and the arch with its main branches not dilated. A normal aorta may 
be found post mortem when during life there have been the most character* 
istic signs of enlargement of the arch and of dilatation of the innominate and 
right carotid. The so-called dynamic dilatation of the arch is best seen in 
these cases. A young girl, whose ease has been reported as one of aneurism, 
had forcible pulsation and a tumor which could Ik; grasped above the sternum 
—post mortem the innominate artery did not admit the little linger and tho 
arch was not dilated! 

Although the coronary arteries, as shown by Martin and Sedgwick, are 
filled during the ventricular systole, tho circulation in them must lie embar¬ 
rassed in aortic incompetency. They must miss the effect, of the blond-pressure 
in the sinuses of Valsalva during the elastic recoil of the arteries, which surely 
aids in keeping the coronary vessels full. The arteries of the body usually 
present more or less sclerosis consequent upon the strain which they undergo 
during the forcible ventricular systole. 

Symptoms.—The condition is often discovered accidentally in persons who § 
have not presented any features of cardiac disease. 

Headache, dizziness, flashes of light, and a feeling of faintness on rising 
quickly are among the earliest symptoms, l’ulpitalion and cardiac distress on 
slight exertion are common. Long before any signs of failing compensation 
pain may become a marked and troublesome feature. It is extremely variablo 
in its manifestations. It may be of a dull, aching character confined to tho 
prsecordia. More frequently, however, it is sharp and radiating, and is trans¬ 
mitted up the neck and down the arms, particularly the left. Attacks of true 
angina pectoris are more frequent, in this than in any other valvular disease. 
Anaemia is also common, much more so than in aortic stenosis or in mitral 
affections. 

As compensation fails more serious symptoms are shortness of breath 
and oedema of the feet. The attacks of dyspnoea arc liable to come on at 
night, and the patient has to sleep with his head high or even in a chair. 
Cyanosis is rare. It is most commonly due to complicating valve disease, or 
it is stated that it may result from bulging of the septum ventriculorum and 
encroachment upon the right ventricle.' Of respiratory symptoms cough is com¬ 
mon, due to the congestion of the lungs or (edema. > ,J hemoptysis is less fre¬ 
quent than in mitral disease. I have reported a case in which it was profuse 
and believed to be due to tuberculosis of the lungs, inasmuch as the patient was 
admitted in a state of emaciation and profound exhaustion/' General dropsy 
is not common, but oedema of the feet may occur early and is sometimes dne 
to the anaemia, sometimes to the venous stasis, at times to both. Unless there 
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is coexisting disease of the mitral valve, it is rare in aortic incompeiency lor 
the patient to die with general anasarca. /^Sudden death is frequent; more 
so in this than in other valvular diseases. As compensation fails the patient 
takes to bed and/plight iTTopnbir.fAvpr associated naiudiy-with-a ..recurring 
endocarditis, is not uncommon toward the close# Embolic symptoms are not 
inf^equent-o-pain in the splenic, region with enlargement of the organ/hsema- 
turia, and in some#cases paralysis. /Distressing dreams and“disturbed sleep 
are more common in this than in other forms of valvular disease. 

Mental symptoms are often seen with this lesion; toward the dose there 
te may be delirium, hallucinations, and morbid impulses. It is important to bear 
this in mjnd^for patients occasionally display suicidal tendencies. I have 
twice had patients throw themselves from a window of the ward. 

Physical Signs.— Inspection' shows a wide and forcible area of cardiac 
impulso-with the apex beat in the sixth or seventh interspace, and perhaps 
as far out as the anterior axillary line. ? In young subjects the pwecordia 
may bulge. There may be slight i visible pulsation in the second right inter¬ 
space, or, in some acute cases of insufficiency or ulcerative endocarditis, a 
couple of inches from the sternal margin. In very slight insufficiency there 
may be little or no enlargement to be determined clinically. On palpation a 
thrill, diastolic in time, is occasionally felt, but is not common. The impulse 
is usually strong and heaving, unless in conditions of extreme dilatation, when 
it is wavy and indefinite. Occasionally two or-three interspaces between the 
'-- nipple line and sternum will be depressed wityi the systole as the result of 
atmospheric .pressure. Eemmion shows a greater increase in the area of 
heart dulness than is found in any other valvular lesion. It extends chiefly 
, downward and to the left. 

Auscultalion.-tA murmur is heard during the diastole of the ventricles 
at the base of the heart and propagated down the sternum. It may be feeble 
or inaudible at the aortic cartilago, and is usually heard best at midstcrmim 
opposite the third costal cartilage or along the left border of the sternum 
as low as the ensiform cartilage. It is usually soft, blowing in quality, and 
is prolonged, or “ long drawn,” as the phrase is. It is produced by the reflux 
of blood into theL.ventricle. In some eases it is loudly transmitted to the 
axilla at the level of the fourth interspace, not by way of the apex. The 
second sound may be well heard or it may be replaced by the murmur, or 
with a dilated and calcified arch the second sound may have a ringing metallic 
or booming quality, and the diastolic murmur is well heard, or even loudest, 
over the manubrium. • 

The first sound may be clear at the base; more commlhly there is a soft, 
short, systolic murmur. In the artcrio-sclerotic group the systolic bruit is, a- 
a rule, short and soft, while in the endocarditic group, in which the valve seg¬ 
ments are united and often covered with calcified vegetations and excrescence-, 
the systolic murmur is rough and may be accompanied by a thrill. 

At the apex, or toward it, the diastolic murmur may be faintly heard propa¬ 
gated from the base. With full compensation the first sound is usually clear 
at the apex; with dilatation there is a loud systolic murmur of relative mitral 
insufficiency, which may disappear under observation as the dilatation lessen.-. 

A second murmur at the apex, probably produced at the mitral orifice, 
is not uncommon. Attention was called to this by the late Austin Flint, 
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and Ue mwmur usually goes by his name. It is of a rumbling, echoing 
character, occumng m the middle or latter part of diastole, usually pi 
systolic in time, and limited to the apex region. It is similar to, though 
Iras intense than, the louder presystolic murmurs of mitral stenosis, and is 
often associated with a palpable thrill. It ,s probably caused by the imping- 
mg of the regurgitant current from the aortic orifice on the large, anterior 
flap of the mitral valve, so as to cause interference with the entrance or blood 
at the time of auricular contraction. The condition is thus essentially the 
same as in a moderate mitral stenosis. This late diastolic criming or rum- 
bling murmur is present in about 1mlf of the cases of uncomplicated aortic 
insufficiency (ihayer). It is very variable, disiip|K-aring mid reapiiearing 
agmn without apparent cause. The sharp, valvular first sound ami abrupt 
systolic shock, so common in true mitral stenosis, are rarely present, while tho 
pulse is characteristic of uncomplicated aortic insufficiency. 

Arteries .—The examination of (lie arteries in aorl ic insufficiency is of great, 
value. Visible pulsation is more commonly seen in the |ieriplicral vessels in 
this than in any other condition. I lie carotids mav be seen to throb forcibly, 
the temporals to dilate, and the braelnals and radials to expand with each 
heart-beat. With the ophthalmoscope the retinal arieries arc seen to pulsate. 
Not only is the pulsation undent, hut the characteristic, jerking quality is 
apparent. In the throat the throbbing carotids may lead to thu diagnosis of 
aneurism. In many eases the pulsation can lie seen in the suprasternal notch, 
and prominent, forcibly throbbing vessels beneath the right stemo-imistoid 
muscle. Tho abdominal aorta may lift the epigastrium with each systole. T 
be mentioned with this is the capillary pulse, met very often in tho aortii 
insufficiency, and beat seen in the Jiugcr-nails or by drawing a line ii|K>n till 
f orehea d^ when the margin of hyperiemia on cither side alternately blushes and 
pales. In extreme grades the face or the hand may blush visibly at each 
systole. It is met witli also in profound umcniiii, occasionally in neurasthenia, 
and in health in conditions of great relaxation of thu peripheral arteries. Pul¬ 
sation may also be present in the peripheral veins. On palpation tho character¬ 
istic water-hammer or Corrigan pulse is felt. In tlu; majority of instances the 
pulse wave strikes the linger forcibly with a quick jerking impulse, and imme¬ 
diately recedes or collapses. The characters of this arc sometimes bent appre¬ 
ciated by grasping the arm above the wrist and bolding it up. Moreover, the 
pulse of aortic regurgitation is usually retarded or delayed—i. o., there is an 
appreciable interval between the I mat of the heart and tho pulsation in tho 
radial artery, which varies according to the extent of the incompetence. Occa¬ 
sionally in the # ro tid artery the second sound is distinctly audible when absent 
at the aortic cartilage. Indeed, according to Broadbent. it is at the carotid 
that we must listen for the second aortic sound, for when heard it indicates that 
the regurgitation is small in amount, and is consequently a very favorable 
prognostic element. In the larger arteries a systolic thud or shock may lie 
heard and sometimes a double murmur, as pointed out by I hiroziqz . The sys¬ 
tolic pressure is high and the diastolic much decreasaCThe sphygmo- 
graphic tracing is very characteristic. The high ascent, the sharp top, the 
quick-drop in which the dicrotic notch and wave are very slightly markedt 

Aortic-insufficiency may for years lie fully compensated. Persons do not 
necessarily suffer any inconvenience, and the condition is often found accident- 
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ally. So long as the hypertrophy just equalizes the valvular defect there may 
be no symptoms and the individual may even take moderately heavy exercise 
without experiencing sensations of distress about the heart The eaafiS-wbich 
last tho .longest are those in which the insufficiency follows endocarditis and is 
not a part of a general arterio-sclerosis. The age of the patient, too, at the 
time of onset, is a most important consideration, as in youth the lesion is 
not often from sclerosis, and the coronary arteries are unaffected. Coexistent 
lesions of the mitral valves tend early to disturb the compensation. Pure 
aortic insufficiency is consistent with years of average health and with a 
tolerably active life. 

With the onset of myocardial changes, with increasing degeneration of 
the arteries, particularly with a progressive sclerosis of the arch and involve¬ 
ment of the orifices of the coronary arteries, the compensation becomes dis¬ 
turbed. In advanced cases the changes about the aortic ring may be asso¬ 
ciated with alterations in the cardiac nerves and ganglia, and so introduce an 
important factor. 

3. Aobtio Stenosis. 

Narrowing or stricture of the aortic orifice is not nearly so common as 
insufficiency. The two conditions, as already stated, may occur together, how¬ 
ever, and probably in almost every case of stenosis there is some leakage. 

Etiology and Morbid Anatomy.—In the milder grades there is adhesion 
between the segments, which are so stiffened that during systole they can not 
be pressed back against the aortic wall. The process of cohesion between the 
segments may go on without great thickening, and produce a condition in 
which the orifice is guarded by a comparatively thin membrane, on the aortic 
face of which may be seen the primitive raphes separating the sinuses of 
Yalsalva. In some instances •this membrane is so thin and presents so few 
trace? of atheromatous or sclerotic changes that the condition looks as if it 
had originated during foetal life. More commonly the valve segments are 
thickened and rigid, and have a cartilaginous hardness. In advanced cases 
they may be represented by stiff, calcified massos obstructing the orifice, 
^through which a circular or slit-like passage can be seen. The older the 
patient the more likely it is that the valves will be rigid and calcified. 

We may speak of a relative atenosis of the aortic orifice when with normal 
valves and ring the aorta immediately beyond is greatly dilated. A stenosis 
due to involvement of the aortic ring in sclerotic and calcareous changes with¬ 
out lesion of the valves is referred to by some authors. I have never met with 
an instance of this kind. A subvalvular stenosis, the result of endocarditis 
in the mitro-sigmoidean sinus, usually occurs as the result of foetal endocar¬ 
ditis. In comparison with aortic insufficiency, stenosis is a rare disease. It 
is usually pint w ith at a more advanced period of life than insufficiency, and 
the most typical cases of it are found associated with extensive calcareous 
changes in the arterial system in old men. ^ 4 

Owing to the impeded blood-flow the ventricle has to work against an 
increased resistance and its walls bec ome hypertrophie d, usually at first with 
little or no dilatation . We see in this condition the most typical instances of 
what is Sled concentric hypertrophy, in which, without much, if any, en¬ 
largement of the cavity, the vails arc greatly thickened, in contradistinction 
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to the so-called eqcfiatlic hypertrophy, in which, with the increase in the thick¬ 
ness the walls, the chamber itself is great I v dilated. The systole is pro¬ 
longed, even as much as twenty-five per cent. There may Is- no changes in 
the other cardiac cavities if compensation is well maintained; hut with its 
failure come dilatation, impeded auricular discharge, pulmonary congestion, 
and increased work for the right heart. The arterial changes are. as a rule, 
not so marked as in aortic insufficiency, for the walls have not to withstand 
the impulse of a greatly increased blood-wave with each systole. On the con¬ 
trary, the amount of blood propelled through the. narrow orifice may lie smaller 
than normal, though when compensation is fully established the pulse-wave 
may be, of medium volume. 

Symptoms.— Physical Sioxs. — Inspection may fail to reveal any area 
of cardiac impulse. Particularly is this the case in old men with rigid chest 
walls and large emphysematous lungs. Under these circumstances there may 
be a high grade of hypertrophy without any visible impulse. _ l-lvcn when the 
apex beat is visible, it may he, as Traubo pointed out. feeble and ijuliJijjile. 
In many cases the apex is seen displaced downward and outward, and the 
impulse looks strong and forcible. 

Ealpation reveals in many cases a thrill at the base of the heart of maxi¬ 
mum force in the aortic region. With no other condition do we meet with 
thrills of gTcaferlnfensity. The apex beat may not lie palpable under the 
conditions above mentioned, or there may be a slow, heaving, forcible impulse. 

Permission never gives the same wide area of dulncss as in aortic insuf¬ 
ficiency. The extent of it dejiemls largely on the state of the lungs, whether 
emphysematous or not. 

Auscultation .—A rough systolic murmur, of maximum intensity ut the* 
aortic cartilage, and propagated into the great vessels, is the most constant 
physical sign in aortic stenosis. One of the last lessons learned by the student 
of physical diagnosis is to recognize that the systolic murmur at the aortic area 
does not necessarily mean obstruction at the orifice.! Roughening of the vnlvqsj 
or of the intima of the aorta, and hiemic states are much more frequent causes. 
In aortic stenosis the murmur often 1ms a much harsher quality, is louder, 
and is more frequently musical than in the conditions just mentionod. When 
compensation fails and the ventricle is dilated and feeble, the murmur may bo 
soft and distant. The second sound is rarely heard at the uortic cartilage, 
owing to the thickening and stiffness of the valve. A diastolic murmur is not 
uncommon, but in many cases it can not be heard. Occasionally, as noted by 
W. H. Dickinson, there is a musical murmur of greatest, intensity in the region 
of the apex, due probably to a slight regurgitation at high pressure through 
the mitral valves. The pulse in pure aortic stenosis is small, usually of good 
tension, well sustained, regular, and perhaps slower than normal. 

The condition may lie Intent for an indefinite period, as long as tlm 
hypertrophy is maintained. Early symptoms are those due to defective blood- 
supply'to the brain, dizziness, and fainting. Palpitation, pain about the 
heart, and anginal Symptoms are not so marked as in insufficiency. With 
degeneration of the heart-muscle and dilatation relative insufficiency of the 
mitral valve is established, and the patient may present all the features of 
engorgement in the lesser and systemic circulations, with dyspnoea, cough, 
rusty expectoration, and the signs of anasarca in the lower part of the body. 
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Many of the cases in old people, without presenting any dropsy, have symp¬ 
toms pointing rather to general arterial disease. Cljeyne-Stokcs breathing is 
not uncommon with or without signs of uremia. 

Diagnosis.— With an extremely rough or musical murmur of maximum 
intensity at the aortic region and signs of hypertrophy of the left ventricle, a 
thrill, and especially a liard, slow pulse of moderate volume and fairly good 
tension, which in a sphygroographic tracing gives a curve of slow rise, a 
broad, well-sustained summit and slow decline,.a diagnosis of aortic stenosis 
can be made with some degree of certainty, particularly if the subject is an 
old man. Mistakes are common, however, and |a roughened or calcified valve 
segment, or, in some instances, a ver/^roughened and prominent calcified 
plate in the aorta, and;bypert rophy associated with renal disease, may produce 
similar symptoms. SSldom is there difficulty in distinguishing'thetfnlirmur 
due to amcmia, since it is rarely so intense and is not associated with thrill 
or with marked hypertrophy of the left ventricle, yin aortic insufficiency a 
systolic murmur is usually present, but has neither the intensity nor the 
musical quality, nor is it accompanied with a thrill. With roughening and 
dilatation of the ascending aorta the murmur may be very harsh or musical; 
but the existence of a second sound, accentuated and ringing in quality, is 
usually sufficient to differentiate this condition. 

4. Mitkal Incompetency. 

Etiology.—Insufficiency of the mitral valve ensues: (a) From changes in 
the segments whereby they are contracted and shortened., usually combined 
with changes in the chord® tendine®, or with more or less narrowing of the 
.^orifice. (6) As a result of changes in the muscular walls of the ventricle, 
either dilatation, so that the valve segments fail to close an enlarged orifice, 
or changes in the muscular substance, so that the segments are imperfectly 
eoapted during the systole—muscular incompetency. The common lesions 
producing insufficiency result from endocarditis, which causes a gradual thick¬ 
ening at the edges of the valves, contraction of the chord® tendine®, and 
union of the edges of the segments, so that in a majority of the instances there 
is not only insufficiency, but some grade of narrowing as well. Except in 
children, we rarely see the mitral leaflets curled and puckered without narrow¬ 
ing of the orifice. Calcareous plates at the base of the valve may prevent 
perfect closure of one of the segments. In long-standing cases the entire 
mitral structures are converted into a firm calcareous ring. From this val¬ 
vular insufficiency the other condition of muscular incompetency must be care¬ 
fully distinguished. It is met with in all conditions of extreme dilatation of 
the left ventricle, and also in weakening of the muscles in prolonged fevers 
and in anemia. 

* Morbid Anatomy.—The effects of incompetency of the mitral segment 
upon the heart and circulation are as follows: The imperfect closure allows 

a certain amount of blood to regurgitate from the ventricle into the auricle, 
so that at the end of auricular diastole this chamber Contains not only the 
blood which it has received from the lungs, but also that which has regur¬ 
gitated from tha left ventricle. This necessitates dilatation? and, as increased 
■’Vfrork is thrown upon it in expelling the augmented contents, hypertrophy 
*aa welL 
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M Witt each systole of the left auricle a larger volume of Mood is forced 
trophied ^ Tentr,C e ’ whlch also dllatw 1,11,1 subsequently becomes hyper- 


' la ® o c tte left auricle, as blood is regurgitated into 
it from the left ventricle, the pulmonary veins are less readily emptied. In 
consequence the right ventricle expels its contents less freely, amt in turn 
becomes dilated and hypertrophied. 

(A Finally, the right auricle also is involved, its chandler is enlarged, and 
its walls are increased in thickness. 


The eff ect u P on the pulmonary vessels is lo produce dilatation both 
of the arteries and veins often in long-standing eases, atheromatous changes; 
the capillaries are distended, and ultimately the condition of brown induration 
is produced. Perfect compensation may he effected, chielly through the hy|>er- 
trophy of both ventricles, and the effect upon the peripheral circulation may 
not be manifested for years, as a normal volume of blood is disebargixl from 
the left heart at each systole. The time comes, however, when, owing either 
to increase in the grade of the incom]K‘tcncy or lo failure of Hie compensation, 
tho left ventricle is unable to send out its normal volume into the aorta. 
Then there is overfilling of the left auricle, engorgement in the lesser cir» 
eulation, embarrassed action of the right heart, and rouges)ion in the sys¬ 
temic veins. For years this somewhat, congested condition may he limited to 
the lesser circulation, hut finally the right auricle becomes dilated, the tri¬ 
cuspid valves incompetent, and the systemic veins are engorged. This grad¬ 
ually leads to the condition of cyanotic induration in the viscera and, when 
extreme, to dropsical effusion. 

Muscular ineompeteney, due to impaired milnlion of the mitral and papil¬ 
lary muscles, is rarely followed by such perfccl compensation. There may ho 
in acute destruction of Hie aortic segments an acute dilatation of Hie left 


ventricle with relative ineompeteney of Hie mitral segments, great dilatation 
of the left auricle, and intense engorgement of llie lungs, under which circum¬ 
stances profuse luemorrliage may result. In Hie-e eases there is little chance 
for the establishment of compensation. In eases of hypertrophy and dilatation 
of the heart, without valvular lesions, hut associated with heavy work and 
alcohol, the insufficiency of the mitral valve may he extreme ami lead lo great 
pulmonary congestion, engorgement, of the systemic veins, and a condition 
of cardiac dropsy, which can not lie distinguished by any feature from that 
of mitral ineompeteney duo to lesion of tho valve itself. In chronic It right’s 
disease the hypertrophy of the left ventricle may gradually fail, leading, in the 
later stages, to relative insufficiency of the mitral valve, and the production 
of a condition of pulmonary and systemic congestion, similar to that induced 
by the most extreme grade of lesion of the valve itself. Adherent pericardium, 
especially in children, may load to like results. 

Symptom!.—During the development of the lesion, unless (lie incom- 
petency comes on acutely in consequence of rupture of the valve segment or of 
ulceration, the’compensatory changes go hand in hand with the defect, and 
there are no subjective symptoms. So, also, in the stage of perfect compen¬ 
sation, there may be the most extreme grade of mitral insufficiency with enor¬ 
mous hypertrophy of the heart, yet the patient may not lie aware of the exist¬ 
ence of heart trouble, and may suffer no inconvenience except perhaps a little 
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shortness of breath on exertion or on going upstairs. It is only whaoirom any 
cause the compensation has not been perfectly effected* or, having been so, 
is broken abruptly or gradually, that the patients begin to be troubled. The 
symptoms may be divided into two groups: 

JA The minor manifestations while compensation is still good. Pa¬ 
tients with extreme incompetency often have a congested appearance of 
the face, the lips and cars have a bluish tint, and the venules on the checks 
may bo enlarged—signs in many cases very suggestive. In long-standing cases, 
particularly in children, the Angers may be clubbed, and there is shortness 
of breath on exertion. This is one of the most constant features in mitral 
insufficiency, and may exist for years, even when the compensation is perfect. 
Owing to the somewhat congested condition of the lungs these patients have 
a tendency to attacks of bronchitis or haemoptysis. There may also be palpi¬ 
tation of the heart. As a rule, however, in well-balanced lesions in adults, 
this period of full compensation or latent stage is not associated with symp¬ 
toms which call the attention to an affection of the heart, and with care the 
patient may reach old age in comparative comfort without being compelled 
to curtail seriously his pleasures or his work. 

(14-Sooner or later comes a period of disturbed or broken compensation, 
in which the most intense symptoms are those of venous engorgement. There 
are palpitation, weak, irregular action of tho heart, and signs of dilatation. 
Dyspnoea is an especial feature, and there may be cough. A distressing symp¬ 
tom is the cardiac “ sleep-start,” in which, just as the patient falls asleep, he 
wakes gasping and feeling as if tho heart were stopping. There is usually p 
slight cyanosis, and even a jaundiced tint to the skin. The'most marked 
symptoms, however, are those of venous stasis. The overfilling of the pul¬ 
monary vessels accounts in part for the dyspnoea. There is cough, often with 
bloody or watery expectoration, and the alveolar epithelium containing brown 
pigment-grains is abundant. Dropsical effusion usually sets in, beginning in 
thfl_|se,l and extending to the body and the serous sacs. Right-sided hydro¬ 
thorax may recur and require repeated tapping. The urine is usually scanty 
and albuminous, and contains tube-casts and sometimes blood-corpuscles. With 
judicious treatment the compensation may be restored and all the serious symp¬ 
toms may pass away. Patients usually have recurring attacks of this kind, 
and die of a general dropsy; or there is progressive dilatation of the heart, 
and death from asystole. Sudden death in these cases is rare. Some cases of 
mitral disease—stenosis and insufficiency—reach what may be called the hepatic 
stage, when all the symptoms are due to the secondary changes in the liver. 

Physical Signs. — Inspection. — In children the prsecordia may bulge and 
there may be a large area of visible pulsation. The apex beat is to the-left 
of the nipple, in some cases in the sixth interspace, in the anterior axillan 
line. A localized right ventricle impulse may sometimes be seen below the 
right costal border in the parstcrnal line. There may be a wavy impulse in 
the cervical veins which are often full, particularly when the patient is 
recumbent. 

Palpation .—A thrill is rare; when jresent it is felt at the apex, often in 
a limited area. The force of tho impulse may dependTorgely upon the stage 
in which the case is examined. In lull compensation it is forciblaaad heav¬ 
ing ; . w hen j fl flkhirhed r usually wavy and feeble. 
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BetCUtsion. The dulness is increased, particularly in n lateral direction. 
There is no disease of the valves which produces, in long-standing cases a 
more extensive transverse area of heart dulncss. It does not extend so much 
upward along the left margin of the sternum as beyond the rigid margin and 
to the left of the nipple line. 

Auscultation. At the apex there is a systolic murmur u't mdi wholly or . 
partly obliterat es the first sound. It is loudest here, and has a blowing, some- 
times musical Character, particularly toward the latter part. The murmur is 
transmitted to the axilla and may he heard at the hack, in some instances 
over the entire chest. There are cast's in which, as |xiinlcd out by Nnniivn, 
the murmur is heard best along the left border of the sternum. Usually in 
diastole at the apex the loudly transmitted second sound mav he heard. Occa¬ 
sionally there is also a soft, sometim es a rough or rumbling preaystolie luur-. 
mur. As a rule, in cases of extreme mitral insufficiency from valvular lesion 
with great hypertrophy of both ventricles, there is heard only a loud blowing 
murmur during systole. A murmur of mitral insulliciencv may vary a great 
deal according to the posiiion of the patient. It may he present in the recum¬ 
bent and absent in the erect posture. In cases of dilatation, particularly when 
dropsy is present, there may be heard at the ensiform cartilage and in the 
lower sternal region a soft systolic murmur due to tricuspid regurgitation. An 
important sign on auscultation is the accentuated pulmonary second sound. 
This is heard to the left of the sternum in the second interspace, or over the 
third left costal cartilage. 

The pulse in mitral insufficiency, during the period of full compensation, 
may be full and regular, often of low tension. Usually with the first, onset 
of the symptoms the pulse becomes irregular, a feature which then dominates 
the case throughout. There may be no two beats of eipml force or volume. 
Often after the disappearance of the symptoms of failure of compensation the 
irregularity of the pulse persists. 

The three important physical signs then of mitral regurgitation arc: (a) 
Systolic murmur of maximum intensity at the apex, which is propagated to 
the axilla and heard at the angle of the scapula; (b) accentuation of the pul¬ 
monary second sound; (c) evidence of enlargement of the heart, particu¬ 
larly the increase in the transverse diameter, due to hypertrophy of both right 
and left ventricles. 

Diagnosis.—There is rarely any difficulty in the diagnosis of mitral insuf¬ 
ficiency. The physical signs just referred to arc quite characteristic and 
distinctive. Two points are to be borne in mind. First, a murmur, systolic 
in character, and of maximum intensity at the apex, and propagated even to 
the axilla, does not necessarily indicate incompctcncy of the mitral valve. 
There is heard in this region a large group of what are termed accidental 
murmurs, the precise nature of which is still doubtful. They are probably 
formed, however, in the ventricle, and are not associated with hypertrophy, 
or accentuation of pulmonary second sound. . . 

' Second, it is not always possible to say whether the insufficiency is due 
to lesion of the valve segment or to dilatation of the mitral ring and re a- 
tive incompetency. Here neither the character of the murmur the propa¬ 
gation, the accentuation of the pulmonary second sound nor the hypertrophy 
assists in the differentiation. Tbfe history is sometimes of greater value iff this 
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matter than the physical examination. The cases most likely ti( lead to error 
are those of the so-called idiopathic dilatation, and. hypertrophy©! the heart 
(in which the systolic murmur may be of the greatest intensity), and the 
instances of arterio-sclerosis with dilated heart. Bfllfr»Ha«and others, however, 
maintain that organic disease of the mitral leaflets' sufficient to produce incom¬ 
petency is always accompanied with a certain degree of narrowing of the ori¬ 
fice, so that the only unequivocal proof of the actual disease of the mitral valve 
•is the presence of a presystolic murmur. 

5. Mitbal Stenosis. 

Etiology.—Narrowing of the mitral orifice is usually, the result of valvular 
endocarditis occurring in the earlier years of life; very rarely it is congenital. 
It is very much more common in women than in men —in .63 of 80 cases noted 
by Duckworth, while in 4,791 autopsies at Guy’s Hospital during ten years 
there were 196 cases, of which 107 were females and 89 males (Samways). 
This is not easy to explain, but there are at least two factors to be considered. 
Rheumatism prevails more in girls than in boys and, as is well known, endo¬ 
carditis of the mitral valve is more common in rheumatism. Chorea, also, as 
suggested by Barlow, has an important influence, occurring more frequently 
in girls and being often associated with endocarditis. Of 140 cases of chorea 
which I examined at a period more than two years subsequent to the attack, 
73 had signs of organic heart-disease, among which were 24 instances with the 
physical sign* of mitral stenosis. Anaemia and chlorosis, which are prevalent 
in girls, have been regarded as possible factors. In a surprising number of 
cases no recognizable etiological factor can be discovered. This has been re¬ 
garded by some writers as favoring the view that many cases are of congenital 
origin; but it is not improbable that with any of the febrile affections of child¬ 
hood endocarditis may be associated. Whooping-cough, too, with its terrible 
strain on the heart-valves, may be accountable for certain cases. Congenital 
affections of the mitral valve arc notoriously rare. While met with at all 
ages, stenosis is certainly more frequent in young persons. 

Morbid Anatomy.—With the stenosis there is always some incompetency. 
The narrowing results from thickening and contraction of the tissues of the 
ring, of the valve segments, and of the chorda; tendinea;. The condition varies 
a good deal according to the amount of atheromatous change. In many cases 
the curtains are so welded together and the whole valvular region so thickened 
that the orifice is reduced to a mere chink—Corrigan’s button-hole contraction. 
In other cases the curtains are not much thickened, but narrowing has resulted 
from gradual adhesion at the edges, and thickening of the chordae tendinea 1 . 
ip that from the auricle it looks cone-like—the so-called funnel-shaped variety 
of stenosis. The instances in which the valve segments are very slightly de¬ 
formed, but in which the orifice is considerably narrowed, are regarded by 
some as possibly of congenital origin. Occasionally the curtains are in great 
part free from disease, but the narrowing results from large calcareous masses, 
which project into them from the ring. The involvement of the chorda: 
tendinese is usually extreme, and the papillary muscles may be inserted directly 
upon the valve. Iujnoderete grades of constriction the orifice will admit the 
tip,of fba iTifW-finger; in mnr«» extreme forms, the tip of the little finger; 
and occasionally one meets with a specimen in which the orifice seems almost 
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sitting only -a medium-sized Bowman's probe. Tlie heart is 
notfl^y gdftrged, rarely weighing more than 14 or 15 ounces. Occasion¬ 
ally, in an elderly person, it may seeni only slightly, if at all, enlarged, and 
again there Are instances in which the weight may reach as much as 20 
ounces. The left .ventricle is usually small, and may look very small in com¬ 
parison withJthe right ventricle, which forms the greater portion of the apex. 

In cases in which with the narrowing there is very considerable ineompetcncy 
the left ventricle may be moderately dilated and hypertrophied. 

It is not-uncommon at the examination to find white thrombi in the 
appendix of the left auricle. Occasionally a large part of the auricle is occu¬ 
pied by an ante-mortem thrombus. Still more rarely the remarkable ball 
thrombus is found, in which a globular concretion, varying in size from a 
walnut to a small egg, tins free in the auricle, two examples of which have 
come under my observation. 

The left auricle discharges its blood with greater dillicully and in conse¬ 
quence dilates, and its walls reach three or four times (heir normal thickness. 
Although the auricle is by structure untitled to compensate an extieme lesion, 
the probability is that for some time during the gradual production of stenosis, 
the increasing muscular power of the walls is siillicient to comilorbaliiiice the 
defect?"In 3T> cases of well-marked stenosis Snmwavs found the auricle hyper¬ 
trophied in 26, dilatation coexisting in 11. Eventually the Ion-ion is .m-mised 
;n the pulmonary circulation, owing to iniiiedod outflow from the veins amt 
this to heightened pressure in the pulmonary artery, Extra work, is Unis 
thrown on the right, xenliiele, which gradually lij perlrophies. I clatixe menm- 
pelency of the tricuspid and congestion of the systemic veins nl last siipcivcnc. 

Symptoms. —Physical SKiNs.-W^mm-ln children the lower sbr- 
num and the fifth and sixth left, costal cartilages are ofte n l'' , "" ,I '"'» - 
to hypertrophy of the right ventricle. The ape.x lient may be ill-«}clmcd. Uu- 
ally it is mt dislocated far beyond the nipple line, and the due impulse is 
over the lower sternum and adjacent costal cartilages. 0 ten in tlm.-obosted 
^Sons there is pulsation in the third and fourth left interspaces close to 
the sternum. When compensation fails, the pnccordml ‘nMMJ J' » 
feebler and in the veins of the neck there may la- marked systolic, r.gurgi 

tation or the right jugular near the clavicle may stand‘ ,"Tl “i,!!m'oV'Vhe 

tumor. In the later stage, there is great enlargement will, pulsation 

^Palpation reveals in a majority of the cases a cl.nmoUM-.M'c M dined 
fremituTor thriU, which is best felt, as a rule, m 

iarly Um!Z ^area,Postmarked'during expir^on, and «... MU« tar- 

cibly in the lower sternum and in tthe four t an I imn ^ ^ .> ^ ^ 

impulse is felt very high m the tlurc the latter interspace tlie 

even in the second, and it has been thought tl » >" «*■ * ^ of , h(; 

impulse is due to pulsation of the auric . extreme grades of 

conus arteriosus of the right ventricle; even in the most extreme grate. 
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mitral stenosis, there is never such tilting forward of the auricle or its appen¬ 
dix as would enable it to produce an impression on the cheat walL 

Percussion gives an increase in the cardiac dulnesa to the right of the 
sternum and along the left margin; not usually a fflprease-.heyond fto 
ni pple line, except in extreme cases, when the transverse dulness may reach 
from S cm. beyond the right margin of the sternum to 10 cm. beyond the 
nipple line. ' 

Auscultation .—To the inner side of the apex beat, often in a very limited 
region, there is heard a rough, vibratory or purring murmur, cumulative or 
crescendo in character, which terminates abruptly in the first sound. By 
combining palpation and auscultation the purring murmur is found to be syn¬ 
chronous with the thrill and the loud shock with the first sound. The mur¬ 
mur is auricular systolic, due tfi the blood passing through the narrow orifice. 
Some have thought it to be early systolic in time, but the majority of observers 
’'hold to the former view with Gairdncr. The presystolic murmur may occupy 
the entire period of the diastole, or the middle or only the latter half, corre¬ 
sponding to the auricular systole. The difference inay sometimes be noted 
between the first and second portions of the murmur, when it occupies the 
entire time. Often there is p peculiar rumbling or echoing quality, which in 
some instances is very limited and may be heard only over a single bell-space 
of the stethoscope. A rumbling, echoing presystolic murmur at the ,&pcx is 
heard in some cases of aortic insufficiency ("Flint murmur ! - occasionally in 
adherent pericardium with great dilatation of the heart and in upward dis¬ 
location of the organ. 

A systolic murmur may be hoard at the apex or along the loft sternal 
border, often of extreme softness and audible only when the breath is held. 
Sometimes the systolic murmur is loud and distinct and is transmitted to 
the axilla. The second sound in the second left interspace is loudly accentu¬ 
ated, and often reduplicated. It may be transmitted far to -the left and bo 
heard with great clearness beyond the apex. In uncomplicate d ca ges of mitral 
stenosis there are usually ngjnurmurs audible at the aortic region ,at which 
spot the second sound is less intense than at the pulmonary area. In advanced 
cases at tho lower sternum and to the right a systolic tricuspid murmur is 
sometimes heard. Other points to be noted are. the following: The unusually 
sharp, clear first sound which follows the presystolic murmur, the cause of 
which is by no means easy to explain. It can scarcely be a valvular sound 
produced chiefly at the mitral orifice, since it may be heard with great intensity 
in cases in which the valves are rigid and calcified. It has been suggested hv 
A. E. San som and others that it is a loud “ snap ” of the tricuspid valvci- 
caused byThe powerful contraction of the greatly hypertrophied right ven¬ 
tricle! Broaclhent thinks if may'be due fo fEeabnfpT contr acTloSToFa ’ partial 1\ 
filled' left ventricle. The valvular sound may be audible at a distance, as one 
sits at the bedside of the patient (Graves). In a patitfhl saw with Dr. C. J- 
Blake the first sound was audible six feet,.by mcasurt^^Hbom the chest wall. 

These physical signs, it is to be borne in miJBMPcharacteristic only 
of tho stage in which compensation is maintainJL^jfpa murmur may be 
soft, almost inaudible, and only brought out af jfifqgnaori. Finally there 
comes a period in which, with failure of compevtwHHe presystolic mur¬ 
mur disappears and there is heard in the apex rflgflBjtrp first sound, or 
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r ^ thm - niai 'kcd systolic shock may Ik* present after 
the disappearance of the .thrill and the characteristic murmur, I'ndertreat- 
ment, with gradual fccovcry of compensation, probably with increasing vigor 
of contraction- of the right ventricle and left auricle, the presystolic murmur 
.reappears. In cases seen at this stage of the disease the nature of the valve 
lesion may be entirely overlooked. 

Stenosis of the mitral valve may for years be efficiently compensated by 
the hypertrophy of the right ventricle. Many persons with the characteristic 
physical signs of this lesion present no symptoms. They may for years per¬ 
haps be short of breath on going upstairs, hut are able to pass through the 
ordinary duties of life without discomfort. The pulse is smaller in volume 
than normal, and very often irregular. A s]<eeial danger of this stage is the 
recurring endocarditis. Vegetations may he whipped off into the circulation 
and, blocking a cerebral vessel, may cause hemiplegia or aphasia, or both. 
This, unfortunately, is not an uncommon sequence in women. Patients with 
mitral stenosis may survive this accident for an indefinite period. A woman, 
abovo seventy years of age, died in one of my wards at the Philadelphia Hos¬ 
pital, who had been in the almshouse, hemiplegic, for more than thirty years. 
The heart presented an extreme grade of mitral stenosis which had probably 
existed at the time of the hemiplegic attack. 

Pressure of the enlarged auricle oil the left recurrent laryngeal nerve, 
causing paralysis of the vocal cord on (lie corresponding side, has been de¬ 
scribed by Ortner and by Herrick. 1 have met with two instances. It is a 
point to be borne in mind, as the diagnosis of aneurism of the arch of the 
aorta may be made. 

Failure of compensation brings in its train the group of symptoms which 
• have been discussed under mitral insufficiency. Briefly enumerated they are: 
Eapid and irregular action of the heart, shortness of breath, cough, signs of 
pulmonary engorgement, and very frequently hicinoptysis. Attacks of this 
kind may recur for years. Bronchitis or a febrile attack may cause shortness 
of breath or slight blueness. Inflammatory affections of tlie lungs or pleura 
seriously disturb the right heart,'and these patients stand pneumonia very 
badly. Many, perhaps a majority of cases of mitral stenosis, do not have 
dropsy. The liver may lie greatly enlarged, and in the late stages ascites is 
not uncommon, particularly in children. General anasarca is most frequently 
met with in those cases in which there is secondary narrowing of the tricuspid 
orifice (Broadbent). 


fi. Tricuspid Valve Disease. 

(a) Tricuspid Begurgitation.—Occasionally this results from • acute or 
’chronic endocarditis with puckering; more commonly the condition is one 
of relative insufficiencyaand is secondary to lesions of the valves on the left 
side, particularly offtfee mitral. It is mot with also in ulff conditions of the 
lungs which cause obstruction to the circulation, such as cirrhosis and emphy¬ 
sema, particularly in combination with chronic bronchitis. The symptoms are 
those of obstruction in the lesser circulation with venous congestion ini the sys¬ 
temic veins, such as has already been described in connection with mitral 
insufficiency. T im . signs ' wf this condition are: 

(1) gyafnlin wnjn jiyWaHnn nf the blood into tbfl -right aitflClp the 
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tiransmission of the pulse-wave into the veins of the neck. If the regurgitation 
is slight or the contraction of the ventricle is feeble there may be no venous 
throbbing, but in other cases there is marked systolic pulsation in the cervical 
veins. That in thejight jugular is more forcible than that in the left. It may 
he seen both in the internal and the external vein, particularly in the latter. 
Marked pulsation in these veins occurs only when the valves guarding them 
become incompetent. Slight oscillations are by no means uncommon, even 
when the valves are intact.^ The dulcption is sometimes e norm ous, particu¬ 
larly in Jlie get of coughing, when the right jugular at the root of the neck 
may stand out, forming an extraordinary prominent ovoid mass. Occasionally 
the regurgitant pulse-wave may be widely transmitted and be seen iaihe sub¬ 
clavian and axillary veins, and even in the subcutaneous veins over the shoul¬ 
der, or in the superficial mammary veins. 

^ Kegurgitant .pulsation through tho tricuspid orifice may be transmitted 
to the inferior eava, and so to the hepatic veins, causing a systolic distention 
of the liver. VThis is best appreciated by bimanual palpation, placing one hand 
over the fifth and sixth costal cartilages and the other in the lateral region 
of the liver in the mid-axillary line. The rhythmical expansile pulsation may 
be readily distinguished, as a rule, from the. systolic depression of the liver 
.due to-eom'municated pulsation from thiTTe’ft~veotricle’. 

(2) The second important sign of tricuspid regurgitation is the' occur- 
irence of a systolic murmur of maximum intensity in the lower sternum. It 
is usually a sail, lovuiuuuutr, often to be distinguished from a coexisting 
'■mitral murmur by differences in qualify and pitch, and may be heard to tho 
right as far as the axilla. Sometimes it is very limited in its distribution. 

• Together these two signs positively indicate tricuspid regurgitation. In 
addition, the percussion usually shows increase in the area of dulness to the 
right of the sternum, and/the impulse in the lower sternal region is forcible. 
In the great majority of cases the symptoms are those of the associated lesions. 
(In cirrhosis of the lung and in chronic emphysema the failure of compensation 
jof the right ventricle with insufficiency of the tricuspid not infrequently leads 
either to acute asystole or to gradual failure with cardiac dropsy. 

, (b) Tricuspid Stenosis.—This interesting condition may be either con¬ 

genital or acquired. The congenital cases are not uncommon, and are asso¬ 
ciated usually with other valvular defects which cause early death. The 
acquired-form is not very infrequent. Bedford Fenwick collected 46 observa¬ 
tions, of which -tl Wf»n> in wninpii Leudet has nnnly-WI 117 rtlya of UU 
ofjhese in which the ages were mentioned, 80 were in women and ,2,1 in men. 
A great majority of the cases were in adults, only 8 being between the ago- 
of ten and twenty, jta. rarity as an isolated condition may be gathered from 
the fact thut of 114 autopsies, in 11 only was the lesion confined to this valve. 
In 21 the tricuspid, mitral, and aortic segments were involved, and in 78 the 
tricuspid and mitral. Practically the condition is almost always secondary 
to lesions of the left heart. 

The physical signs are sometimes characteristic. For instance, a pro- 
systolic thrill has been noted by several observers. The percussion shows 
dulness to be increased, particularly to the right of the sternum. On aus¬ 
cultation a presystolie murmur has been determined in certain cases, and 
is heard best at the root of the ensiform cartilage, or a little to the right of 
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it. Of gWlOTftl symptoms, cyanosis of the face and lips is very common, and 
in the late stages, when dropsy supervenes, it is apt to be intense. The lesion 
is interesting chiefly because it forms one o| the most serious complications of 
mitral stenosis. < 

7. Pulmonary Valve Disease. 


Murmurs in the region of the pulmonary valves are extremely common; 
lesions of the valves are exceedingly rare. Balfour has well called the pul¬ 
monic area the region of auscultatory romance. A systolic murmur is heard 
here under many conditions—(1) very often in health, in tlnn-cho'tcd persons, 
particularly in children, during expiration and in the recumbent posture; (2) 
when the heart is acting rapidly, as in fever and after exertion; (It) it is a 
favorite situation of the eardio-respiratory murmur: (1) in amende states; 
and (5) as mentioned previously, the systolic murmur of mitral iiisutlieieney 
may be transmitted along the left sternal margin. Actual lesions of the valves 
of the pulmonary artery are rare. 

(a) Stenosis is almost invariably a congenital anomaly. It constitutes 
ono of the most important of the congenital cardiac affections. The vnlxe 
segments are usually united, leaving ft small, narrow oriliee. In adults cases 
occasionally occur. The congenital lesion is commonly associated with patency 
of the ductus Botali and imperfection of the ventricular septum. There may 
also'be tricuspid stenosis. Acute endocarditis not infrequently attacks the 
sclerotic valves. 

The physical signs arc extremely uncertain. There may lie a systolic mur¬ 
mur with a thrill heard liest to the left, of the sternum in the second inter¬ 
costal space. This murmur may be very like a murmur or aortic stenosis, but 
is not transmitted into the vessels. Naturally the pulmonary second sound is 
weak or obliterated, or may be replaced by a diastolic murmur, t'sually there 


is hypertrophy of the right heart. 

(b) Pulmonary Insufficiency.—This rare affection is occasionally due to 
congenital malformation, particularly fusion of two of the segments. It, is 
sometimes present, as Bramwell has shown, in eases of malignant endocar¬ 
ditis. Barie has collected dS cases. 

The physical signs arc those of regurgitation into the rigid ventricle, 
hut as a rule, it is difficult to differentiate the murmur from that of aortic 
insufficiency, though the maximum intensity may he m the puliiionnry area. 
The absence of the vascular features of aortic insufficiency ■» ^ 
Roth Gibson and Graham Stcell have called attention to the po^.lu'.ty .r «.ih- 
ago through these valves in cases of great increase of pressure in the pulmonary 
nrtery and to a soft diastolic murmur heard under these ere.,instances, winch 
Steell calls “ the murmur of high pressure in the pulmonary artery. 


8. Combined Valvular Lesions. 

Valvular lesions arc seldom single or pure ^combined l ^j nnh v ar0 ^ 
common. This is particularly the ease in congenital . 

dren mitral and aortic lesions, the result of riouinn - ■ » ' y 

l’ure mitral insufficiency and pure mitral stenosis may 

in time the tfTeuBpiddiecomes involved, at first in sclerosis ami later imrT g 

of the orifice. Aortic valve lesions are more commonly uncombmed than 
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mitral lesions. The added lesion may be hurtM or hetpfnL The atenosh 
which so often accompanies the endocarditic variety may lessen tie regurgi¬ 
tation in aortic insufficiency; ancUi progressive narrowing of the mitral orifice 
may be beneficial in mitral regrwtation. 

Prognosis in Valvular Disease. —The question is entirely one of efficient 
(compensation^ So long as this is maintained tho patient may suffer no incon¬ 
venience, and even with the most serious forms of valve lesion the function of 
the heart may be little, if at all, disturbed. 

Practitioners who are not adepts in auscultation and feel unable to esti¬ 
mate the value of the various heart murmurs should remember that the best 
judgment of the conditions may be gathered from inspection and palpation. 
With an apex beat in the normal situation and regular in rhythm the auscul¬ 
tatory phenomena may be practically disregarded. 

A murmur per se is of little or no moment in determining the prognosis 
in any given case. There is a largo group of patients who present no other 
symptoms than a systolic murmur heard over tho body of the heart, or over 
the apex, in whom the left ventricle is not hypertrophied, the heart rhythm is 
normal, and who may not have had rheumatism. Indeed, the condition is 
accidentally discovered, often during examination for life insurance. Among 
the conditions influencing prognosis are: 

(а) Age. —Children under ten are bad subjects. Compensation is well 
effected, and they are free from many of the influences which disturb com¬ 
pensation in adults. The coronary arteries are healthy, and nutrition of the 
heart-muscle can be readily maintained. Yet, in spite of this, the outlook in 
cardiac lesions developing in very young children is usually bad. One reason 
^s that the valve lesion itself is apt to be rapidly progressive, and the limit of 
cardiac reserve force is in such cases early reached. There seems to be pro¬ 
portionately a greater degree of hypertrophy and dilatation. Among other 
causes of the risks of this period are to be mentioned insufficient food in the 
poorer classes, tho recurrence of rheumatic attacks, and the existence of peri¬ 
cardial adhesions. The outlook in a child who can be carefully supervised 
and prevented from damaging himself by ovorexertion is naturally better than 
in one who is constantly overtasking his muscles. The valvular lesions which 
occur at, or subsequent to, the period of puberty are more likely to be perma¬ 
nently and efficiently compensated. Sudden death from heart-disease is very 
raj$ in children. 

(б) Sex. — Women bear valve lesions, as a rule, better than men, owing 
partly to the fact that they live quieter lives, partly to the less common involve¬ 
ment of the coronary arteries, and to the greater frequency of mitral lesion.-. 
Pregnancy and parturition are disturbing factors, but are, I think, less serious 
than some writers would have us believe. 

(c) Valye.Am'eoted.— The relative prognosis of the different valve lesions 
is very difficult to estimate. Each case must, therefore, be judged on its own 
merits. Aortic insufficiency is unquestionably the most serious; yet for years 
it may be perfectly compensated. Favorable circumstances in any case are 
the moderate grade t)f hypertrophy and dilatation, the absence of all symptoui- 
of cardiandistress, and the absence of extensive arterio-sclerosis and of angina 
The prognosis rests in reality with the condition of the coronary arteries. 
Rheumatic lesions of the valves, inducing insufficiency, are less apt to be asso- 
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cioiwl"irijflk endarteritis at the root of tin* aorta; ami in such case-. (lie eoiqmary 
arteries may escape for years. On the other hand, when the nnrtie insullieieney 
is only a part of an extensive urtcrio-scloro*i*n( the root of the aorta, the coro¬ 
nary arteries are almost invariably invohedftnd the outlook in sneh eases is 
much more serious. Sadden death is not uneominon, either from neuto dila¬ 
tation during some exertion, or, more frequently, from blocking of one of the 
branches of the coronary arteries. The liability of this form to be associated 


with angina pectoris also adds to its severity. Aortic stenosis is a compara¬ 
tively ram«lMion, most commonly met with iu middle-aged or elderly men, 
and is, as a rule, well compensated. In Broadbent’s series of eases, in which 
autopsy showed definite aortic narrowing, forty years was the average age at. 
death, and the oldest was hut fifty-three. 

In jmitral lesions the outlook on the whole is much more favorable than 
in aortic insufficiency. Mitral insullieieney, when well compensated, carries 
with it a better prognosis than mitral stenosis. Except aortic stenosis, it is 
the only lesion commonly met with in patients over threescore years. It must 
be borne in mind that ttie eases which last the longest are those in which the 
valve orifice is more or less narrowed, as well as ineomjietonl. There is, in 
reality, no valve lesion so poorly compensated and so rapidly fatal as that in 
which the mitral segments are gradually curled and puckered until they form 
a narrow strip around a wide mitral ring-a rendition specially seen in chil¬ 
dren. There are many cases of mitral insullieieney m which the defect is 
thoroughly balanced for thirty or even forty years, without distress or incon¬ 
venience. Even with great hypertrophy and the n[ie\ lieat almost in the m d- 
axillary line, there may be little or no distress, and the compensation may bo 
most effective. Women may pass safely through repeated p,;o K ,uu,c.o.1hough 
here they are liable to accidents associated with the severe strain 1 havM l 
under observation for many years a patient who bad her I.rst allnek of rtw mm 
tism at the age of fifteen, when she already bad a well-marked mfind murmur. 
She first came under my observation, lur y-three years ago, wh h,> « 

hvnertrophy of the left ventricle and a loud systolic murmur. She has live, 
a^very active life, has been unusually vigorous, has liorne e^ven e nldmi ai d 
has passed through throe subsequent attacks of rheumatism. She is now in 
her StShird year. The loud mitral systolic murmur persists, but she 

very well only a little short of breath on exertion. .. 

^In mitral Stenosis the prognosis is usually regarded as less favorable. Ay 
• v.nu lml me however to place this lesion almost on a level, par- 

own experience has leu me, nowi\ci, i 1 , . f... n 

ticularlv in women with the mitral insufficiency. It is found very oilu in 
person! in perfect health, who have had neither palpitation nor signsJ of ■ * 

failure, and' who have lived laborious ad- 

')ent indicate that the date of deal i s () f Mary'a 

vaneed. Of 53 cases abstracted from the post-m ‘ ()r thirty . ei( J,t 

Hospital, thirty-three was the age for ,nal< f.Lmaneios with safety, 
for females. These women, too, pass thr0 «g h r «P°^ [ ^ { cerebral em bol- 
There are of course those too common accidents lie resu*^^ 

JSSTtES i. J question .hioh ^,ui» gr-te. 
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riencg and more mature judgment, and even the moat experiefi&tiuare some¬ 
times at fault. 

The following conditions juftify a favorable prognosis: Good general 
health and good habits; no exceptional liability to rheumatie or catarrhal 
affections; origin of the valvular lesion independently of degeneration; exist¬ 
ence of the valvular lesion without change for over three years; sound ven¬ 
tricles, of moderate-frequency and general regularity of action; sound arteries, 
with a" normal amount of blood and tension in the smaller vessels; and, lastly, 
freedom from pulmonary, hepatic, and renal congestion. 

Treatment of Valvular Lesions. —(a) Stage of Compensation. —Medici-' 
nal treatment at this period is not necessary and is often hurtful. A very 
common error is to administer cardiac drugs, such as digitalis, on the discov¬ 
ery of a murmur or of hypertrophy. If the lesion has been found accidentally, 
it may be best not to tell the patient, but rather an intimate friend. Often 
it is necessary, however, to be perfectly frank in order that the patient may 
take certain preventive measures. He should lead a quiet, regulated, orderly 
life, free from excitement and worry, and the risk of sudden death makes it 
imperative that the patient suffering from aortic disease should be specially 
warned against overexertion and hurry. - An ordinary wholesome diet in mod¬ 
erate quantities should be taken; tobaOTo may be allowed in moderation, but* 
stimulants should be interdicted or used in very small amount. Exercise 
should be regulated entirely by the feelings of the patient. So long as no 
cardiac distress or palpitation follows, moderate exercise will prove very bene¬ 
ficial. The skin should be kept active by a dally bath. Hot baths should be 
avoided and the TurkishJiath should be interdicted. In the case of fnll- 
•blooded, somewhat corpulent individuals, an occasional saline purge should be 
taken. Patients with valvular lesions should not go into very high altitudes. 
The act of coition has serious risks, particularly in aortic insufficiency. Know¬ 
ing that the causes which most surely and powerfully disturb the compensation 
are overexertion, mental worry, and malnutrition, the physician should give 
suitable instructions in each case. As it is always better to have the co-opera¬ 
tion of an intelligent patient, he should, as a rule, be told of the condition, 
but in this matter the physician must be guided by circumstances, and there 
are cases in which reticence is the wiser policy. 

(6) Stage of Broken Compensation. —The break may be immediate ami 
final, as when sudden death results from acute dilatation or from blocking of 
a branch of the coronary artery, or it may be gradual. Among the first indi¬ 
cations are shortness of breath on exertion or attacks of nocturnal dyspnoea. 
These are often associated with impaired nutrition, particularly with amemiu. 
and a course of iron or change of air may suffice to relieve the symptoms. 

Irregularity of the action of the heart can not always be termed an in¬ 
dication of failing compensation, particularly in instances of mitral disease. 
It has greater significance in aortic lesions. Serious failure of compensation 
is indicated by signs of dilatation of the heart, marked cyanosis, the gallop 
rhythm, or*variou% forms of arrhythmia, with or without the existence of 
dropsy. Under theee circumstances the following measures are to be carried 
out: 

(1) Barf.—Disturbed compensation may be completely restored by rest 
of the body. In many cases with oedema of the ankles, moderate dilatation of 
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§ ; S lrTCgl ? lari Y ° f thC 1>u1m '’ i,lc in bed, a few doses of tho 
d bgctiire of cardamoms, and a saline purge suffice, within a week or 
to days, to restore the compensation. 

(2) Hbatelief of the embarrassed circulation. 

{&» Ly Venesection. In cases of dilatation, from whatever cause, whether 
in mitral or aortic lesions or distention of the right ventricle jn emphysema, 
when signs of venous engorgement are marked and when there is orthopnea 
with cyanosis, the abstraction of from 20 to 3U ounces of blood is indicated. 
This is the occasion, in which timely venesection may save the patient’s life. 
It is particularly helpful in the dilated heart of arterio-selerosis. 

(6) By Depletion through Ike Bowels. —This is particularly valuable when 
dropsy is present. Of the various purges the salines are to be preferred, and 
may be given by Matthew Hay’s method. Half an hour to an hour before 
breakfast from half an ounce to an ounce and a half of Epsom salts may bo 
given in a concentrated form. This usually produces from three to live liquid 
evacuations. The compound jalap powder in half-drachm doses, or elaterium, 
may be employed for the same purpose. Even when the pulse is very feeble 
these hydragogue cathartics are well borne, and they deplete the portul system 
rapidly and efficiently. 

(c) The Use of Remedies whidfatimulate the Heart's Action. —Of these, 
by far the most important is digitalis, which was introduced into pructioo 
by Withering. The indication for its use is weakness of the heart-muscle; the 
-contra-indication is a perfectly balauced compensatory hypertrophy, such as 
we see in all forms of valvula# disease. Broken compensation, no matter what 
the valve lesion may be, is the signal for its use. It acts upon the heart, slow¬ 
ing and at the same time increasing the force oT the contractions. It acts 
on the peripheral arteries, raising their tension, so that a steady and “quablo 
flow of blood is maintained in the capillaries, which, after all, is the prime 
aim and object of the circulation. The beneficial effects are liest seen in cases 
of mitral disease with small, irregular pulse and cardiac dropsy. Its effects 
are not less striking in the dilatation of the left ventricle, in the failing com¬ 
pensation of aortic insufficiency or of arterio-selerosis. On theoretical grounds 
it has been urged that its use is not so advantageous in aortic insufficiency, 
since it prolongs the diastole and leads to greater distention. f .This need not 
be considered, and digitalis is just as serviceable in this as in any other con¬ 
dition associated with progressive dilatation; larger doses are often required. 
It may be given as the tincture or the infusion. In cases of cardiac dropsy, 
from whatever cause, 15 minims of the tincture or half an ounce of the in¬ 
fusion may be given every three hours for two days, after which the dose may 
be reduced. Some prefer the tincture, others the infusion; it is a matter of 
indifference if the drug is good. The urine of a patient taking digitalis should 
lie carefully estimated each day. As a rule, when its action is beneficial, there 
is within twenty-four hours an increase in the amount; often the flow is very 
great Under its use the dyspnoea is relieved, the dropsy gradually disappears, 
the pulse becomes firmer, fuller in volume, and sometime^, if it as veTy 

intermittent, regular. , ... , 

IU effects sometimes follow digitalis. There is no such thing as a cumu¬ 
lative action of the drug manifested by sudden symptoms. Tone effects are) 
teen in the production of nausea and vomiting. The pulse becomes nregu-arr 

58 
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and small, and them m^y hp K °° fa nt ftlt 

as pointed out by Broadbent, is found particularly in .dm‘bf:i$iid>abiio8iB 
whan t.hpy pm under .Bin inflnniww»/,ilutk.iirng. The jato ”* 

amount. These symptoms subside on the withdrawal of the digitalis, and are 
rarely serious. There are patients who take digitalis uninterruptedly for 
years, and feel .palpitation, and distress if the drug is omitted. Tn ~y i ita}.di“ 
ea se, even when it does good it does not abrajM steady iha jpnlse. There are 
many cases in which the irregularity is not affected by the digitalis. ’Warn 
the compensation has been re-established the. drug may be omitted. When 
there is dyspnoea on exertion and cardiac distress, from 5 to 10 minims three 
times a day may be advantageously given for prolonged periods, but the effects 
should be carefully watched. In cardiac dropsy digitalis should be used at the 
outset with a free hand. Small doses should not be given, but from the first 
half-ounce doses of the infusion every three hours, or from 15 to 20 minims of 
the tincture. Digitalin, hypodermically (gr. ^), every three .or four hours, < 
may be substituted. 

Of other remedies strophanthus alone is of service. Given in doses of from 
’ 5io 8 minims of the tincture, it acts like digitalis. It certainly will sometimes 
steady the intermittent heart of mitral valve disease when digitalis fails to do 
so, but it is not to be compared with this drug when dropsy is present.' Conval- 
laria, citrate of caffeine, and adonis vernalis and Sparteine are warmly recom¬ 
mended as substitutes for digitalis, but their inferiority is so manifest that 
their use is rarely indicated. 

There are two valuable adjuncts in the treatment of valvular disease-*iron 
and strychnia. When amends is a marked feature iron should be given in 
full doses. In some instances of failing compensation this is the only medi¬ 
cine needed to restore the balance. Arsenic is occasionally an excellent substi¬ 
tute, and one or other of them should be administered in all instances of heart- 
trouble when pallor is present. Strychnia is a heart tonic of very great value. 
It may be given alone or in combination with the digitalis in 1 or 2 drop doses 
of the 1-per-cent solution, or hypodermically in doses of -fo-fogr. Alcoholic 
stimulants in moderation are occasionally useful, especially in tiding over a 
period of acute cardiac weakness. 

Treatment >of Special Symptoms.— (a) Dbopsy. —The increased arterial 
tension and activity of the capillary circulation under the influence of digitalis 
hastens the interstitial lymph flow and favors resorption of the fluid. The 
hydragogue cathartics, by rapidly depleting the blood, promote, too, the absorp¬ 
tion of the fluid from the lymph spaces and the lymph sacs. These two meas¬ 
ures usually suffice to rid the patient of the dropsy. In some cases, however, 
it can not be relieved, and then Southey’s tidies may be used or the legs punc¬ 
tured. If done with care, after a thorough washing of the parts, and if anti¬ 
septic precautions are taken, scarification is a very serviceable measure, ami 
should be resorted to more frequently than it is. Canton flannel bandages may 
be applied on the oedematous legs. 

(b) Dysmjcea.—- 1 The patients are usually unable to lie down. A comfort- 
1 able bed-rest should therefore be provided—if possible, one with lateral projec¬ 
tions, so that in sleeping the head can be supported as it falls over. The 
, shortness of breath is associated with dilatation, chronic bronchitis, or hydrn- 
■’- (1in ' 0 "hast should be carefully examined in all these cases, as hydro- 
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value of 


or of both is a common cause of shortness of breath. 

* “fad gurgitation with recurring hydrothorax usually 
which is reheved, week by week or month bv month, by 
oaetnm a l .d y spntea, particularly when combined with .rest- 
is invaluable and may be given without hesitation. Tho 
,e (Riming influence of opium in all conditions of.cnrdiac insuf¬ 
ficiency is not sufficiently recognized. There are instances of i'urdiae_dy.spnu!a 
dropsy, particularly in mitral valve disease, in which nitro- 
glyo en a m . - of-.great service, if given in the 1-per-cent solution in increasing 
doses. It is especially serviceable in the cases in whieh the pulse tension is 
high. 

(c) UaLPITATION AND Cardiac Dihtbehh.— Hii in stances of crpnt. hyper¬ 
trophy and in the throbbing which is so distressing in some cases of aortic in- 
s ufficieg cy^aconite is of service in doses of from 1 to 3 minims every two or 
threeHours, f^n ice-bag over the heart or Leiter’s coil is also of service in- 
allaying the rapid action and the throbbing. 2 . For the pains, winch are often 
so marked in aortic lesions^iodide of potassium in 10-grain doses, three times 
a day, ortyhe nitroglycer in may be tried. Smqll g listers are sometimes advan¬ 
tageous. It must be remembered that an important cause of palpitation and 
cardiac distress is flatulent dis tent ion of the stomach or colon, against whieh 
suitable measures must be directed. 

(d) Gastric Symptoms. —The cases of cardiac insufficiency which do 
badly and fail to respond to digitalis arc most often those in which nausea 
and vomiting are prominent features. Tho liver is often greatly enlarged in 
these cases; there is more or less stasis in tho hepatic vessels, and hill little 
can be expected of drugs until the venous engorgement is relieved. If the 
vomiting persists, it is best to stop the food and give small bits of ice, small 
quantities of milk and lime water, and effervescing drinks, such as Apol- 
linaris water and champagne, tlroasotc, hydrocyanic acid, and the ovulate of 
cerium arc sometimes useful; but, as a rule, the condition is obstinate and 
always serious. 

(e) Couaii and Haemoptysis.— The former is almost a necessary con¬ 
comitant of cardiac insufficiency, owing to engorgement of the pulmonary ves¬ 
sels and more or less bronchitis. It is allayed by measures directed rather to 
the heart than to the lungs. Haemoptysis in chronic valvular disease is some¬ 
times a salutary symptom. An army surgeon, who was invalided during tho 
American civil war on account of harnioptysis, supposed to Is; due to tuber¬ 
culosis, had for many years, in association with mitral insufficiency and en¬ 
larged heart, many attacks of hamwptysis. He assured me that his condition 
Whs invariably better after the attack. It is rarely fatal, except m some cases 
of acute dilatation, and seldom calls for special treatment. 

(f) Si®»essness.— One of the most distressing features of valvular 
lesions, even in the stage of compensation, is disturbed sleep. 1 ationts may 
wake suddenly with throbbing of the heart, often in an attack of nightmare. 
Subsequently, when the compensation has failed, it is a so a worrymg symp- 
to,m The sleep is broken, restless, and frequently d.stnrbe. by fnghtful 
dreams. Sometimes a dose of the spirits of chloroform or of ether, w*«ihalf 
a drachm of spirits of camphor, given in a little hot whisky, ^llpveaquiet 
night. The compound spirits of ether, Hoffmann’s anodyne, though very un- 
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pleasant to take, is frequently a great boon in the intermedia 
compensation has partially failed and the patients suffer from 
sleepless nights. Paraldehyde and amylene hydrate are sometimes serviceable. 
Urethan, sulphonal, and chloralamide are rarely efficacious, and it is best, after 
a few trials, particularly if the paraldehyde does not answer, to resort to 
morphia. It /nay be given in combination with atropine. 

(g) Renal Symptoms.— With broken compensation and lowering of 
the tension in the aorta, the urinary secretion is greatly diminished, and 
the amount may sink to 5 or G ounces in the day. Digitalis, and Btrophan- 
thus when efficient, usually increase the flow. A brisk purge may be followed 
by augmented secretion. The combination in pill form of digitalis, squill, 
and the black oxide of mercury, will sometimes prove effective when the infu¬ 
sion or tincture of digitalis alone has failed. Calomel acts well in some cases, 
given in 3-grain doses every six hours for three or four days. 

The diet in chronic valve-diseases is often very difficult to regulate. Widal 
and others have shown that rofon+imi nt the ntiWJau i 8 an important factor 
in cardiac dropsy and heart failure. A milk diet, 3 liters a day, favors their 
elimination, and in the intervals between attacks a salt-free diet as far as 
possible should be used. Starchy foods, and all articles likely to cause flatu¬ 
lency, should be forbidden. Stimulants are often necessary, either whisky or 
brandy. 



HI. AFFECTIONS OF THE MY00ABDJTTM. 

1. T)tt.atation Awn UTOcPTimuua 

As with other muscular hollow organs, the size of the chambers of the 
heart varies greatly within normal limits. Dilatation may be an acute process, 
and quite transitory as after severe muscular effort, or it may be chronic, in 
which case it is associated with hypertrophy. Not always, however; there is 
an extraordinary heart in the McGill College Museum showing a parchment- 
like thinning of the walls with uniform dilatation of all the chambers; in 
places in the right auricle and ventricle only the epicardium remains. Dila¬ 
tation is pathological only when permanent. Increase in capacity means 
increased work for the walls, which in consequence hypertrophy to meet the 
demand. 

Dilatation.—Two important causes combine tio produce dilatation —in¬ 
creased pressure within the cavities and impaired resistance, due to weakening 
of the muscular wall—which may act singly, but are often combined. A 
weakened wall may yield to a normal distending force, or a normal wall mny 
yield under a heightened blood-pressure. 

(1) Heightened endocaudlac pressure results either from an, increased 
quantity of blood to be moved or an obstacle to be overcome, and is the more 
frequent cause. It does not necessarily bring about dilatation; simple hyper¬ 
trophy may follow, as in the early period of aortic stenosis, and in the hyper¬ 
trophy of the left ventricle in Bright’s disease. 

The size of the cardiac chambers varies in health. With slow action of 
the heart the dilatation is complete and fuller than it is with rapid action. 
Physiologically, the limits of dilatation are reached when the chamber doe* 
itself during the systole. This may occur as an acute, transient con- 
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§§£#* severe exertion—during, for example, the ascent of a mojmtain. 
jl^iinay J>e great dilatation of the rigid, heart, as shown by the increased 
ipigagtrie pulsation, and even increase in the cardiac dillness. The safety* 
radve action of the tricuspid valves may here come into play, relieving the 
.tings by permitting regurgitation into the auricle. With rest the condition 
is removed, but if it has been extreme, the heart may sutler a strain from 
jyhich it may recover slowly, or, indeed, the individual may never be able 
igain to undertake severe exertion. In the process of training, the getting 
wind, as it is called, is largely a gradual increase in the capability of the 
heart, particularly of the right chambers. A degree of exertion can he safely 
maintained in full training which would lie quite impossible under other cir¬ 
cumstances, because, by a gradual process of what we may call physical edu¬ 
cation, the heart has strengthened its reserve force—widened enormously its 
limits of physiological work. Endurance in prolonged contests is measured 
by the capabilities of the heart, and its essence consists in being able to meet 
the continuous tendency to overstep the limits of dilatation. We have no 
positive knowledge of the nature of the changes in the heart which occur ill 
this process, but it must lie in the direction of increased muscular and nervous 
energy. The large heart of athletes may he due to the prolonged use of their 
muscles, but no man becomes a great runner or oarsman who has not natu¬ 
rally a capable if not a large heart. Master McGrath, the celebrated giey- 
hound, and Eclipse, the race-horse, both famous for endurance rather than 
speed, had very large hearts. 

Excessive dilatation during severe muscular effort results in heart-dram. 
A man, perhaps in poor condition, calls upon his heart for extra work during 
the ascent of a high mountain, and is at once seized with pain about the ben ft 
and a sense of distress in the epigastrium, lie breathes rapidly for some tune, 
is “puffed,” "as wo say, but the symptoms pass off after a night’s quiet. An 
attempt to repeat the exercise is followed by another attack, or, indeed, an 
attack of cardiac dyspnoea may come on while he is at rest. For months such 
a man may be unfitted for severe exertion, or he may he permanently incapac¬ 
itated. In some way he has overstrained his heart and become ‘ broken- 
winded” Exactly what has taken place in these hearts we can not say, but 
their reserve force is lost, and with it the power of meeting the demands 
exacted in maintaining the circulation during severe exertion 1 lie heart- 
shock” of Latham includes cases of this nature—sudden cardiac breakdown 
during exertion, not due to rupture of a valve. It seems probable that sodden 
death in men during long-continued efforts, as in a race, is sometimes due to 

overdistention and paralysis of the heart, . _ , 

Acute .dilatative heart weakness is seen in many conditions, as, in Graves 
diseased paroxysmal tachycardia, in old myocardial cases following exertion 
Mddn^ina pectoris. There is usually a striking contrast, between the wide 
and forcible cardiac impulse and the small, feeble, irregular 

Dilatation occurs'in all forms of valve lesions, la aortic mcorn potency 
blood enters the left ventricle during diastole from the unguarded aorta and 
from the left auricle, and the quantity of blood at the term nat™ 

subjects the walls to an extreme degree of pressure, ^ 

yield. In time they augment in thickness, and present the typical eccentric 

hypertrophy of this condition. 
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Ip, mitral insufficiency blood which should have been driven iritotheaorta 
is forced into and dilates the auricle from which it came, and ihen in the 
diastole of the ventricle a large amount is returned from the auricle, and with 
increased force. In mitral stenosis the left auricle is the seat of greatly in¬ 
creased tension during diastole, and dilates as well as hypertrophies; the dis¬ 
tention, too, nifty be enormous. Dilatation of the right ventricle is produced 
by a number of conditions, which were considered under hypertrophy. All 
circumstances, such as mitral stenosis, emphysema, etc., which permanently 
increase the tension of the blood in the pulmonary vessels, cause its dilatation. 

The idiopathic dilatation and hypertrophy of beer drinkers also comes in 
this group, as it is brought about gradually by increased endocardial pressure. 

(2) Impaired nutrition of the iiEAET-WALLS may lead to a diminution 
of the resisting power so that dilatation readily occurs. 

The loss of tone due to parenchymatous degeneration or myocarditis in 
fevers may lead to a fatal condition of acute dilatation. It is a recognized 
cause of death in scarlatinal dropsy (Goodhart), and may .occur in rheumatic 
fever, typhus, typhoid, erysipelas, etc. The changes in the heart-muscle which 
accompany acute e ndocardi tis or pericardit is may lead to dilatation, especially 
in the latter disease! m ana; mi a, leukaemia, and chlorosis the dilatation 
may be considerable. In sclerosis of the walls, the yielding is always where 
this process is most advanced, as at the left apex. Under any of these cir¬ 
cumstances the walls may yield with normal blood-pressure. 

Pericardial adhjajfltii are a cause of dilatation, and we generally find in 
cases with*exfensive and firm union considerable hypertrophy and dilatation. 
There is usually here some impairment as well of the superficial layers of 
muscle. 

v Hypertrophy.— There are two forms of hypertrophy, one in which the 
cavity or cavities arc of normal size; and the other with dilatation (ec£S#trtc 
hypertrophy), in which the cavities are enlarged and the walls increased in 
thickness. The condition formerly Bpoken of as cfigcqftfcric hypertrophy, in 
which there is diminution in the size of the cavity with thickening of the 
walls, is, as a rule, a post-mortem change. 

The enlargement may affect the entire organ, one side, or only one cham¬ 
ber. Naturally, as the left ventricle does the chief work in forcing the blood 
through the systemic arteries, the change is most frequently found in it. 

Hypertrophy of the heart follows the law governing muscles, that within 
certain limits, if the nutrition is kept up, increased work is followed by 
increased size—i. e., hypertrophy. 

Hypebtbophy of the left venthiole alone, or with general enlarge¬ 
ment of the heart, is brought about by— 

Conditions affecting the heart itself: (1) Disease of the aortic valve; (2) 
mitral insufficiency; (3) pericardial adhesions; (4) sclerotic myocarditis; (6) 
disturbed innervation, with overaction, as in exophthalmic goitre, in long- 
continued nervous palpitation, and as a result of the action of certain articles, 
such as tga, coffee, and tobacco. In all of these the work of the heart i- 
increased. In the case of the valve lesions the increase is due to the increased 
intraventricular pressure; in the case of the adherent pericardium and myo¬ 
carditis, to direct interference with the symmetrical and orderly contraction of 
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upon the blood-vessels- (1) General arterio-sclcrosis, 
£th®-wit$ut renal disease; (2) all states of increased arterial tension 
indtio'jd by the contraction of the smaller arteries under the influence of 
certain toxic - substances, which, as Bright suggested, "by alToetmg the 
minute capillary circulation, render greater action necessary to send the blond 
through the distant subdivisions of the vascular system (It) prolonged mus¬ 
cular exertion* which enormously increases the hlo<Kl-]>ressure in the arteries; 
(ijn^rrowing of the aorta, as in the congenital stenosis. 

HrPEKTHOPlIY OF THE EIGHT VENTRICLE is met with under the following 
conditions— 

(1) Lesions* of the mitral valve, cither incompetence or stenosis, which 
act by increasing the resistance in the pulmonary vessels. (2) Pulmonary 
lesions, obliteration of any number of blood-vessels within the lungs, such 
as occurs in emphysema or cirrhosis, is followed by hypertrophy of the right 
ventricle. (3) Valvular lesions on the right side occasionally cause hyper¬ 
trophy in the adult, not infrequently in the Mils. (I) Chrome ralnilur dis- 
ease of the left heart and pericardial adhesions are sooner or later associated 
with hypertrophy of the right ventricle. 

In the auricles simple hypertrophy is never seen; there is always dilata¬ 
tion with hypertrophy. In the left auricle the condition develops in lesions 
at the mitral orifice, particularly stenosis. The right auricle hypertrophies 
when there is greatly increased blood-pressure imtlie lesser circulation, whether 
duo to mitral stenosis or pulmonary lesions. Narrowing of the I rieiispul orifice 
is a less frequent cause. 


2. Lesions due to Disease of the C'oiionauy Aim, hies. 

A knowledge of the changes produced in the myocardium b.V disease of the 
coronary vessels gives a key to the understanding of many problems in eardme 
pathology. The terminal branches of the coronary vessels arc end-arteric*, 
that is, the communication lielvvcen neighboring branches is through c-.ai>illiiri«M 
only J II. Pmtt bus shown that the vessels of Tl.ebes.us, which open fi»m 
the ventricles and auricles into a system of fine branches and thus conumm - 
cate with the cardiac capillaries and coronary veins,j^y be f “* 1 

the my ocardium sufficiently to keep it alive even when the emmu y arhri.s 
iSudcd. The blocking of one of these vessels by a thrombus or an 
embolus leads usually to a.condition which is known as— 

(a) Anemic necrosis, or white infarct. hen tins docs not o n,r ho 
reason may be sought in (1) the existence of abnormal 
by their presence take the coronary system ou o u „ > I r ,, 

or (2) the vicarious flow through the vessels of . '“Jr";.,ri/.. and in t»i 
veins. The condition is most commonly seen in i t ry qq„. 

septum, in the territory of distribution of the anter.o co n v ^ ‘ 
affected area has’ a yellowish-white color, sometimes « f" 
at other times a gravish-red tint. It may ie some ^Microscopically 

often it is irregular in contour and projM s a ovet ‘ from t)ic 

ihe changes arc very characteristic. Th , winder in from 

muscle fibres or they undergo ^ff C r didntegration' At a later stage 

the surrounding tissue, and tlies. may . f of t he infarct which 

ji n $ Y { growth of fibrous tissue is found 1 I P 
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ultimately may entirely replace the dead fibres. The ftt# 
geneohs, hyaline appearance. In some instances there is i 
tion, and even to the 'naked eye a firm white pitch of hyaline ’degeneration 
may appear in the centre of the area. Bnpture of the heart may be asso¬ 
ciated with anaemic necrosis. 

(6) The s^ond important effect of coronary-artery disease upon the myo¬ 
cardium is seen in the production of fibrous myocarditis. This may result 
from the gradual transformation of areas of anaemic necrosis. More commonly 
it is caused by the narrowing of a coronary branch in a process of obliterative 
endarteritis. Where the process is gradual evidences of granulation tissue 
are often wanting, and any distinction between the necrotic muscle fibres and 
the new scar tissue is difficult to establish. J. B. a., fhd"" 

the mu scl e fibres, undergo- s change-the reverse of that of their nprmaLdmlop- 
mgn t and lose their fibril bundles preliminary to their complete replacement 
by connective tissue. The sclerosis is most frequently seen at the apex of the 
lefFventricle and in the septum, but it may occur in any portion. In the 
septum and walls there are ofton streaks and patches which are only seen 
in carefully made serial sections. Hypertrophy of the heart is commonly 
associated with this degeneration. It is the i nvariable pr ecursor of anfflyism 
of thcjiea*t. 

1c) Sudden Death in Coronary Artery Disease.— fiy ^p lctp phlitfT nfin " 
of one coronary artery, if produced suddenly is u sually -- f a t al. Wheftju- 
duged slowly, oither\by artcno-sclerosis at the orifice of the artery at the root of 
the aorta or by an obliterating endarteritis in the course of the vessel, thexircu- 
, lation may bo carried on through the other vessel. Sudden death is not uncom- 
iJRion, owing to thrombosis of a vessel which has become narrowed by sclerosis. 
l En.medic ' o-leqal c ases, it isAfamt of- pnmafy.imforioAoo-t« rwwswhsa that this 
Is one of the common causes of -sudden deulh^Dim condition should be care¬ 
fully sought for, inasmuch as it may be the sole lesion, except a general, some¬ 
times slight arterio-sclerosis. In Jho most extreme grade one coronarygftjrtery 
mgjSWmtirely blooked, with the production of extensive fibroid disease, and 
fUaain branch of the other also may be occluded. A large, powerfully built 
imbecile, aged thirty-five, at the Elwyn Institution, Pennsylvania, who had for 
years enjoyed doing the heavy work abo£ the place, died suddenly, without 
any preliminary symptoms. The heart weighed over 600 grammes; the an¬ 
terior coronary artery was practically occluded by obliterating endarteritis, 
and of the posterior artery one main branch was blocked. 

(d) Septic Infarcts,—In pysemia the smaller branches of the coronary 
arteries may be blocked with emboli which give rise to infectious or septic 
"infarcts in the mypcsrdium in the form of abscesses, varying in size from a 
pfifttftja pin’s head. These may noi cause any disturbance, but when large they 
may perforate Jntp the ventricle or into the pericardium, forming what has 
been called acute ulcer of the heart. 

3. Ac ute Intebsttit AIi-.Mt" 811 ™™ 

I n, soma infada«r aB_rTiaeaaeg afid in arnite perirarditis the in termusc ular con¬ 
n ective tissue mav be swollen and in filtrated with snialL ronnduxlls and 
l eucocyt es, the blood- vessefa dilated, and the muscle.fibres the, seat pf granular, 
Wline tfeeeneration. Occasionally, in pysemia the infiltration with 
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diffuse and confined chiefly to the interstitial tissue. Coun- 
iribed this condition of the heart wall in jjinyiyrlufr n and 
I demonstrating the gonococcus in the diseased areas. The com- 
’iplffl 8X6 found in diphtheria, ty pho id fever, and acute epdo* 
'own by the studiesm Romberg. The loci may be the starting- 

ftf flKrrma mvA/iavJifia * 


naffitfa. ai „-,-* _ 

points of patches of fibrous myocarditis, 


4. ft U OMBW I 'A mat- AijQ.SaQUKiXAHON. 

This condition was described by Reliant and Landouisy in 1877, and has 
been carefully studied by different pathologists. Two forms are met with: 

1. Segmentation. The muscle fibres have separated at the cement line. 

2. Fragmentation. The fracture lias been across the fibre itself, and primps 
at the level of the nucleus. Longitudinal division is unusual. All bough the 
condition; doubtless arises in,some instances during the death agony, as in 
cases of sudden deathJjy violence, in others it would seem to have clinical and 
pathological significance. It is found associated with other lesions, fibrous 
myocarditis) infarction, and fa tty - d egenemtion. .1. 15. MnoCnlluin distin¬ 
guishes a simple from a degenerative fragmentation. The first takes place 
in the normal fibre, which, however, shows irregular extensions and contrac¬ 
tions. The second succeeds degeneration in the fibre. Hearts the seat of 
msrWI fragmentation are lax, easily torn, the muscle fibres widely separated, 
and often pale and cloudy. 


. 5. Pajrknohymatoub. PwiiNWuaaoN. 

This is usually mfiLwithAn'fevers, or in connection w it h nndflUM&t is or 
p ericarditi s, and in infections and indications generally. Ltia ch a m r. t n r nftfl 
by a pale, tiirbid’st'ate’„f the cardiac muscle, which-W-gtmernl, not localized. 
T»ty and "softness are the special features. It is the soften,si heart of 
Laenncc and Louis. Stokes speaks of an instance m winch so great was the 
softening of the organ that when the heart was grasped by the great vessels and 
held with the apex pointing upward, it fell down over the hand, covering it liko 

a cap of a large mushroom.” , ... 

Histologically, there is a degeneration of the muscle fibres, which are 
infiltrated to a various extent wil granules which resist the action of ether, 
but are dissolved in acetic acid. Sometimes this granular change n ; JJ"* 
is extreme, and no trace of the striai can be detected. It »■ pnita>> >' 
of a toxic agent and is seen in its most exquisite form in the lumbar nfusclcs 
£ of Schemoglobinuria in the horse. It is 

tvnhaid tvuhus small-pox, and other infectious, diseases, particularly when 
thecourse is protracted. There is no definite relation between it and the high 

temperature. „ 

6. Fatty Heart. 

Under this term are embraced fiJJiifigmcration and Jy 
ln \ degeneration is a very common condition, and mild grades a 

, ■ ***** j- ^ Ti ialfnimd in the. failing nutrition of old age, 

andtofjcachectic states; in prolonged infptmaJaEera in 

aggmia an^njdw^phoraa poisoning the most extreme degree* are teen. «n 
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narditirf is usually associated with fatty or parenchym4teh»^^^^|p^jw® 
superficial layers of the myocardium. Disease of the coronaiy-if a 
much more common cause of fibroid degeneration than of fatty w9t$»’^Ugltly, 
in thcy hypertrophied v entricular w al i ^ rhTffinvi fatty change is 

by no means infrequent. Tins degeneration may be limited to the heart or it 
may be more or.less general in the solid viscera. The diaphragm may also be 
involved, even when the other muscles show no special changes. There appan is 
t& be a special proneness to fatty degene rat ion m thfi heart-nmacla^ whi a t a wny 
perhaps bq^imeciod^with its. jftqessagt ^acj^vity. So great is its n eed nLan 
abundantjaxygen. supply that it feels at once any deficiency, and is in conse¬ 
quence the first muscle to show nutritional changes. 

Anatomically the condition may be lqgfti or general. The JefLseatricle is 
mnadrequcritly affected. If the process is advanced and general, the hear t 
looks larg e and is flabby' and relaxed. It has .a light yellowish-brown tint, 
or, as it is called, a faded-leaf color. Its consistence is reduced and thejjub- 
stancflLtears easily. In the left ventricle the papillary dblumns and the muscle 
beneath the endocardium show a streaked or patchy appearance. Micro¬ 
scopically, the fibres are seen to be occupied by minute globules distributed 
in rows along the line of the primitive fibres (Welch). In advanced grades 
the fibres seem completely occupied by tho minute globules. 

(6) Fatty Overgrowth.—This is usually a simp le firnena. .nf-.tha. nm-mal 
subpwkardial -fat, to which the term cor adipQfmm was given by the older 
writers. In pronounced instances the fat .infiltrates between the muscular, sub- 
st ance a nd, separating the strands, may reach even to the endocardium. In 
corpulent persona there is always much pericardial fat. It fo rms pfirj of t.he 
general, obesity, and occasionally leads to dangerous or even fatal impairment 
of the contractile power of the heart. Of 122 cases analyzed by Forchheimer 
there were 88 males and 34 .females. Over 80 per cent occurred between the 
fortieth-t m f ' sr re ntieth years. 

The entire heart may be enveloped in a thick sheeting of fat through 
which not a trace of muscle substance can be seen. On section, the fat infil¬ 
trates the muscle, separating the fibres, and in extreme cases—particularly 
in the right ventricle—reaches the endocardium. In some places there may 
he even complete substitution of fat for flue muscle substance. In rare in¬ 
stances tho fat may be in the papillary muscles. The jjfi&rt is usually much 
relaxed and the chambers are dilated. Microscopically the muscle fibres may 
show, in addition to the atrophy, mm-lraH faffo dPClT ie rfl tiP n - 

7. Other Degenerations of the Myocardium. 

(а) Brown Atrophy. —This is a common change in the heart-muscle, pat- 
tieularlyi in chronic valvu lar .lesions anckin the senile4ieaf t. When advanced, 
the yo) or the muscles is a dark rpd-hrown. and the consistence ia usually 
increased. The fib res prese nt an accumulation of yellow-brown-pigment chiefly 
about the nuclei. The ceruenOlihatance is often unusually distinct, but seems 
more fr agile than in h eal thy m uscle. \ 

(б) Amyloid degeneration of the heart is' occasionally seen. It occurs in 
the intermuscular connective tissue and in the blood-vessels, not in the fibres. 

(c) The hyaline transformation of Zenker is sometimes met with in pro- 
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18 affected fibres are swollen, homogeneous, translucent, and 
faint or entirely absent. • 

l degeneration may occur in the myocardium, and the muscle 
infiltrated and yet retain their ap]iearance as figured and de¬ 
in his Text-book of Pathology. 

Symptoms of Myocardial Disease. 

With a “ weak heart,” without vah ulnr disease or renal changes, the patient 
has shortness of breath on exertion, a feeble, irregular pulse, and there are signs 
of cardiac dilatation—feeble impulse, increased area of flatness, and usually 
-a gallop rhythm, sometimes a soft apex-systolic murmur. The myocardial 
lesion is not always proportionate to the intensity of the symptoms. A patient 
may present enfeebled, irregular action and signs of dilatation—shortness of 
breath, oedema, and the general symptoms believed to bo characteristic of 
cases of fibroid and fatty heart—and the post mortem show little or no - 
change in the myocardium. 

Cardiosclerosis or fibroid heart is in some eases characterized byf a Jixble, 
inggular, slast-pulge,iwith dyspnoea on exertion andioecii(iiuuilI..a.ttacks,of 
angina. Irregularity is present in many, but not in all cases. U 1 ho.-pulse 
maybe veryrfow, evep 30 or 40 per minute, and the features those of Stokes- 
Adsma disease. A man with advanced fibroid myocarditis may die sudden y 
while at work, without having ever complained of heart trouble. Ultimately 
the cases come under observation with the symptoms o*cardiac insutlieieiicy. 
The arrhythmia, which may have been present, lieoomos aggravated and, 
according to ltiegel, may not only precede, but also persist, after the cardiac 

insufficiency has passed away. ., . • 

EatijUmcuemLim of the heart presents the same diflioulties. l'^tremo 
fatty changes, as in pernicious umemia, may be present with a full pulse and 
regularly acting heart. The fat does not appear to interfere seriously with the 
function of the organ. The truth is, it may be present in an extreme grade 
lUthnut producing symptoms, so long as great dilatat ion of the chai.il.ers docs 
notoccur. Thnxardiac irregularity, the dyspnuia, palpitation, andhpimH fjg 
m in reality not muiptom s of the fatty degeneration, but of dilatation which 
has supervened"? Them ttyjjrciw senilis is of no moment in the diagnosis 
faTFv'Krt The heart-sounds mayljowgak and the actioni irregular. 

\EbeaJwatation occurs, thcr* is^alb 4 i^b.n^h..i^ng of the long 

: tfWVKjr even, » la one .1«U I ""J"™.”? 

It was' described in the following terms by John 
fi C?M?nfe&oke&.may occ . (Dublin Hospital Reports, vol. ii, 




! 


ow, than by degrees xt became 
seas? again: this revolution in thejpw« 
luring which there were, about thirty a 

more frequently in qdgoa^nrosia and i 

FaHy overgrowth 

PGjaons. Tt pTndnwxi nn nymptma Until 

that dilatation occurs. r ™'"“ pqHanfa mnvl fnr jABTft prfj« ff p+. ft , fa«|dd W 
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d, and S^UTHLUOiay be 
not uncommon, and the 
patient may suffer frnnwhrnTiohitiR. £ D irtiness an‘d>yyiid<wspopiectia.jaimre8 
may occur. Sud den dea th may result from ayrmepe or from rnpt npe gf the 
bfip-rt- The physical examination is often difficult because of the great increase 
in the fat, and it may be impossible to define the area of dulness. 

For clinical purposes we may group the cases of myocardiaL disease as 

fallows: .... 

Those in which sudden death occurs with- os without- prarious-dndi- 
cations^ of heart-trouble. I Sclerosis of the coronary, arteries exists—in some 
instances wjihjaeoent thrombus and whitejnfSBEt 8 ; in others.vex tensiYe fibro id 
disease; in others again.tf atty d egeneration. Many patients never complain 
oFcardiac distress, but, as in the case of Chalmers, the celebrated Scottish 
divine, enjoy unusual vigor of mind and body. 

(2) Cases in which there are cardiac arrhythmia, shortness of breath on 
exertion, attacks of cardiac asthma, sometimes anginal attacks, collapse symp¬ 
toms with sweats and extremely slow pulse, and occasionally marked mental 
symptoms. 

(3) Ca s e s with general arteriosclerosis and hypertrophy and dilatation 
of_the heart. They are robust men of middle age who have worked-hard 
and lived, carelessly. Dygpnoea, cough, and swelling of the. feet are the early 
symptoms, and the patient comes- under observation either with a ga llor 
r hythm , e mbryoea rdia, or an irregular heart with an apex systoliC-.murmui 
ofmitral insufficiency. Hecovery from the first or second attack is the rule 
It is one oFtbe most common forms of heart-disease. 


Prognosis. 

The outlook in affections of the myocardium is extremely grave. Patient 
recover, however, in a surprising way from the most serious attacks, particu¬ 
larly those of the third group. 

Treatment. 

Many cases never come under treatment; the first are the final symptoms. 

Cases with signs of well-marked cardiac insufficiency, as manifested by 
dyspnoea, weak, irregular, rapid heart, and oedema, may be treated on flic 
plan laid down for the treatment of broken compensation in valvular disease. 
Digitalis may be given even if fatty degeneration is suspected, and is often 
very beneficial. 

Much more di fgmilt is the mamigp inpnt nf those cases in which there is 
marked cardiac arr hythmia.-with a feeble, irregular, very slow pulse, and syn- 
cop e or angin a. Dropsy is not, as a rule, piasent; the hear t-sounds may be 
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1 there are no aigna oL dilatation. Dig itally w whiMfciio 
• not adTiaab le. partioularly when the pufec is infrequent 
"‘■a, .a carerolfy regala i ed.d i et, and th— ik* 
t-> milphnrjr; ether and fliy For the 

liatr affling f eelings of anxiety morphia is invaluable. From 
sixtieth of a grain of strychnia may he given three times 
fee is hvd and firm and the blood pressure high the sodium 
iiinww "■ sboultLbn given ircely. 

In certain cases of weak heart, particularly when it is due to fatty over¬ 
growth, the plana Tfliom mended by Oertel and by Schott are advantageous. 
They are invaluable methods in those forms of heart-weakness due to intem¬ 
perance in eating and drinking and defective bodily exercise. The Oertel 
plan^co^jj^uoi-'three parts: Fiat, the reduction in the amount of liquid. ( 
This is an important factor in reducing the fat in those patients. It also 
slightly increases the density of the blood. Oertel allows daily about IUUmmccs 
qf liqu id which includes the amount taken with the solid food. Free pcrspiru- 
tion is promoted by bathing (if advisable, the Turkish bath), or even by the 
use of pilocarpine. 

The second important point in his treatment is tliejittt, which should 
consist largely of proieids. 

Mjuawn .—Cup .of-coffee or tea, with a little milk, about fi ounces alto¬ 
gether. Breads jjQiiBces. 

Noon .—Three to 4 ounces of soup, 7.to 8 ounces of roast beef, veal, game, 
omiSSry, salad or a tight vegetable, a little fish", 1-ounce of bread or farina- 
e£oua^puddingi 3 to 6 ounces of fruit for dessert. No liquids at this meal, as 
a rule, but in hot weather G ounces of light wine may be taken. 

Afternoon .— Six ounces of coffee or tea, with as mjichwater. As an 
indulgence an ounce of bread. 

Evening .—One or 8 soft-boiled eggs, an ounce,Abroad, perhaps a small 
salad, and fruit; 6 to 8 ounces of wine with 4 or 5 ounces of 

WJl The m“st important element of alljs^luatel erereisenoton the level 
but un hills of various grades. The distance walked each day is marked off 
and is gradually lengthened. Tn this way the heart is systematically ever- 

cisedmid^strengthen^nt_ Th is consists in a combination of M h * ro w, ‘ h 
exerci ses at f fauheim. The water has a temperature of from Uv-rJo *•> 
a™er? richly charged with CO, The good effects of tin Wh arecfeimed 

by schott 

S^^taU^th, in suitable cases, will alter the po^n 
of the anex teat and that it lessens the area of cardiac diilnrss, this moans 
that it diminishes the dilatatiw ef the heart. 

2 ,ItStt » ..liable. The -eeretie h«rt » Mm m«h taetoi 
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IV. AHEUBISM OF SHE HEART^ 

(a) Aneurism of a valve results from acute endojjyjytis, which'p?b§tibe& 
softening oc. erosion and may lead cither to perforation of the segment or; to 
gradual dilatation of a limited area under the influence of the blood-pressure. 
The aneurisms are usually spheroidal and project from the ventricular face 
of a sigmoid valve. They are much less-common on the mj)ral geymayts. 
T hey -f ropja atly .JBgtuTe and produce extg,asim.dfiattlint,ioTi MUl iocpaflafency 
otihfijialves. 

(b) Aneurism of the walls results from the weakening induce4igUSiUQBic 
myoca rditis. or occasionally it foliowa^a cntn mural endncar^iH s. which more 

. commonly, however, leads to perforation. It has followed a stab-woun d, a 
V g ummo - of the'rcntricle, and, according to some authoraj^ericar^jgjjdhasions. 
The l eft v en t ricle near the apex is usually4he.scat, this being the situation 
in which fibrous degeneration is most common. Fifty-nine of the 60 cases 
collected by Legg were situated here. In the early stages the anterior wall 
of the ventricle, near the septum, sometimes even the septum itself, is slightly 
dilated, the endocardium, opaque, and the muscular tissue .sclerotic. In a 
more advanced stage the dilatation is pronounced and layers of thrombi occupy 
the sac. Ultimately a large rounded tumor may project from the ventricle and 
may attain a size equal to that of the heart. Occasionally the aneurism is 
sacqulfttgd and communicates with the ventricle tlwaugk a .vexy,siaall 4 JciHce. 
The sac may be double, as in the cases of Janeway and Sailer. In the museum 
of Guy’s Hospital there is a specimen showing the wall of the ventricle cov¬ 
ered with aneurismal bulgings. Eupture occurred in 7 of the 90 cases col¬ 
lected by Legg. 

The symptoms produced by aneurism of the heart are indefinit e. Occa¬ 
sionally there is ) m arked b ulgin g in the apex region and the? t. qyior may 
perforat e the chest wall.jjln niitraTstenosis the right ventricle may bulge 
and produce a visible pulsating tumor below the left _costjd_bqidlf, 'WTT15Ti 1 
have known "to~Be mistaken fbf cafdiaeaneurism. ' When the sac is large and 
produces pressure upon the heart itself, there may be a marked disproportion 
between the strong cardiac impulse and the feeble pulsation in the peripheral 
arteries. ■ 


V. BUPTURE OF THE HEART. 

This rare event is usually associated with fatty infiltration or degenera¬ 
tion of the heart-muscles. In some instances, acute softening in consequence 
o(ymbolism of a branch of the coronary artery ^suppurative myocarditis, or 
avgummatous growth has been the cause. Of 100 c ases collected by Quain, 
*°t*y degeneration was noted iqj.7. Two-thirds of the patients were over 
sixty years of age. It may occur in infants. Schaps reports a case in an 
infant of four months associated with an embolic infarct of the left ventricle. 
Harvey, in his second letter to Riolan (1649), described the case of Sir Robert 
Darcy, who had distressing pain in the chest and syncopal attacks with suffoca¬ 
tion, and finally cachexia and (Jropsy. Death occurred in one of the parox- 
‘ ysms. The wall oF the leHt .v.enjRcle .of the. heart was ruptured, “ having a 
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i sufficient to admit auy of my fingers,'although the wall itself 
mtly thick and strong.” 

^ ^ the cliambere, but is found most-fwouaatly 

Q46 Oh,.ll)C.,antflrior„ wall, not far from the septum. The 
• • V 5 ., 1 ' .f^ 08 pl ace during exertion. There may la’ no preliminary * 

r ^»nptOmB, tot without any warning the patient may fall and die in a few 
Jttttoenta. SuddeaJeath occurred in 71 per cent of Quain’s eases. In other 
instances there may be in the cardiac region a sense ofjuiguish and s utTo ea- 
ti^o, and life may be prolonged foi several hours. In a Montreal ease, which 
I examined, the patient walked up a steep hill after the onset of the symptoms, 
and lived for thirteen hours. A case is on record in which the patient lived 
for eleven days. 


VI. NEW GROWTHS AND PARASITES. 

'Cuberclo and syphilis, kayo already been considered. I’muasy^uaucer or 
s arcoma is ex t re mel y rare. Secondary tumors may be single or multiple, anil 
are usually unattended with symptoms, even when the disease is most, exten¬ 
sive. In one case I found in the wall of the rigid, ventricle - n mass which 
involved the anterior segment of the tricuspid valve and partly blocked the 
orifice. The surface was eroded and there were numerous cancerous emboli 
in the pulmonary artery. In another instance the heart, wns greatly enlarged, 
owing to the presence of innumerable masses of colloid cancer the size of 
cherries. The mediastinal sarcoma may jieiieiralo the heart, though it is 
remarkable how extensive the disease of the mediastinal glands may be with¬ 
out involvement of the heart or vessels. 

fiiy«ti in the heart arc rare. They are found in diHarcnt parts, and arc 
filled either with a brownish or a clear fluid. K l wHL si y s U s am aai ci nally occur. 

.The.parasites tiave been discussed under the appropriate section, but it 
may be mentioned here that both the cysliccrus ccllulosas and the echinococcus 
cysts, occur occasionally. 


vn. WOUNDS AND FOREIGN BODIES. 

Wounds of the heart may be causedIbyjjstcmal injuries, aiv-siabs and 
b ullet"woup dH^by foreign bodies passing from the gullet or (esophagus, oijjy 
puncture for therapeutic purposes. 

(11 fl pjlef. wounds of the heart are common. Recovery, may take, place, 
and bullets have been found encysted in the organ, i i t a b w o und *. arc.atill 
mow-common. A medical student, while on a spTec, pas-ed a pin into his 
heart. The pericardium was opened, and the head of the pin wns found out¬ 
side of the right ventricle. It was grasped and an attempt made to remove 
it, but it was withdrawn into the heart and, it is said, caii'-ed the patient no 
further trouble (Moxon). In recent stab wounds it is a good practice to 
expose the heart and attempt to suture the wound. Sherman lias collected 34 
operations performed in the six years ending 1901, of which 13 recovered. In 
a case of stah rwound Pagensteeher tied the left coronary artery, which had 
b^n divided- 

(!) Hysterical girl« sometimes swallow pins aftd.fl.eedl.es, which, passing 
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through the oesophagus and stomach, are found in various 
A remarkable case is reported by Allen J. Smith'of a girl from' i 
dozen needles and pins were removed, "”^*1TlltniLMiWfl1PT 

Several years later she developed ajmjtn ms of chronic heart-disease. At the 
post mortem needles were fouhdlnthe tissues of the adherent pericardinm, and 

of the left side. 

-■rat Ti'mntnre of thp w-rf. ^oarAin«mtnaia) has been recommended as a 
therapeutic procedure, aajft.chlaJofona -aa*eosis, and experimental evidence 
has been brought forward by B. A. Watson in favor of the operation. He 
advises abstraction of blood in combination with the puncture—cardiocentesis. 
flEha-proceeding is not -without risk. Haemorrhage may take place f r u m ~ t h< 
pmrcture, though it is not often extensive. Sloaue has recently urged it's use 
an' till cases of asphyxia and in suffocatio n bv -dro^niy g and liom^CQftl^as. 
The successful case which he reports illustrates forcibly its stimulating -action. 


Vm. FUNCTIONAL AFFECTIONS OF THE HEART. 

I. Palpitation. 

In health we arc unconscious of the action of the heart. One of the first 
indications of debility or overwork is the consciousness of the cardiac pulsa¬ 
tions, which may, however, be perfectly regular and orderly. This is not 
palpitation. The term is properly limited to irregular or forcible action of the 
heart perceptible to the individual. The condition of extia^systole described 
in, the next section is present in many cases. 

Etiology.—The expression “perceptible to the individual” covers the 
essential element in palpitation of the heart. The most extreme disturbance 
of rhythm, a condition even of what is termed delirium cordis, may be unat- 
ended with eubjective sensations of distress, and there may be no conscious- 
less of disturbed action. On the other hand, there are cases in which com- 
ilaint is made of the most distressing palpitation and sensations of throbbing, 
n which the physical examination reveals a regularly acting heart, the sensa- 
,ions being entirely subjective. We meet with this symptom in a large group 
)f cases in which there evoitnhilit.v 0 f the nervous system. Palpi¬ 

tation may be a.marked feature at the time of puberty, at. the climacteric, and 
occasionally during menstruation. It is a very common symptom in hysteria 
and neurast henia, particularly in the form of the latter which is associated 
with dyspepsia. Emotions, such as fright, are common causes of palpitation. 
It may occur as a sequence of the acute fevers. Females are more liable to tho 
affection than males. 

In-a-seeend group.the palpitation results from the action upon, the heart 
of certain substance^such as tobacco, coffee, tea, and alcohol. And, lastly, 
palpitation SiayTeassociated with organic disease of the heart, either of the 
myocardium or of the valves. As a rule, however, it is a purely nervous phe¬ 
nomenon—seldom associated with organic disease—in which the most violent 
action and the most extreme irregularity may exist without that subjective 
element of consciousness of the disturbance which constitutes the essential 
feature of palpitation, 
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described by Da Costa, which was so common among 
i during the civil war, is a neurosis of this kind. The •chief 
-palpitation with great frequency of tlio pulse on exertion, a 
ount of cardiac pain, and dyspmen. The factors at work in pro- 
dondition appeared to be the mental excitement, the unwonted 
aMggjajhi' exertion associated with the drill, and diarrluca. The condition is 
not infrequent in civil life among young men, and when persistent it may 
lead to hypertrophy of the heart. 

Symptoms. —Jn the mildest form, such as occurs during a dyspeptic attack, 
there is slight fluttering of the heart and a sense of what patients sometimes 
call “ goneness.” In more severe attacks^thc heart heats vU>lanlly..jts pulsa¬ 
ti ons against th e chest wall are visibky«lhe rapidity of tho action is much 
increased,(the arteries throb forcibly, andjrhure is a sense of great distress. In 
some instances the heart’s action is not at all quickened. The most striking 
cases are-in neurasthenic women, in whom the mere entrance of a person into 
the room may cause the most violent action of the heart and throbbing of the 
peripheral arteries. * Tho pulse may be rapidly increased until it reaches 150 
or .160. VA diffuse flushing of the skin may appear at the same time. After 
such attacks, there may be theijiassage of a large quantity of pule urine. In 
many cases of palpitation, particularly in young men, the condition is at once 
relieved by exertion. A patient, with extreme irregularity of the heart may, 
after walking quickly 100 yards or running upstairs, return with the pulse 
perfectly regular. This is not infrequently seen, too, in the irregular action of 
the heart in mitral valve disease. 

The physical examination of the heart is usually negative. Tho sounds, 
the shock of which may be very palpable, are on auscultation clear, ringing, 
and metallic, but not associated with murmurs. The second sound at the 
base may be greatly accentuated. A murmur may sometimes Iw heard over 
the pulmonary artery or even at the upux in cases of rapid action in neuras¬ 
thenia or in severe amcmia. The attacks may Is- transient, lasting, only for a 
few minutes, or may persist for an hour or more. In Borne instances any 
attempt at exertion renews the attack. 

The prognosis is usually good, though it may be extremely difficult to 
remove tho conditions underlying the palpitation. 

II. Auiuiytumia. 

The work of Gaskell and of Engelmann on the function of the heart- 
muscle, and the clinical studies of James Mackenzie, Wenckebach, and others, 
have modified the older views of the neurogenic cardiac mechanism with its 
museulo-motor nerve centre upon whieh the higher centres play'd through 
the vagi and the sympathetic nerves. The source of the action of the heyt is 
nowplaecd in the muscle itself—myogenic—and Gaskell describes as its junc¬ 
tions rhythmicity, excitability, contractility, conductivity, and tonicity; that 
is to say, the muscular fibres of the heart possess the power of rhythmically 
Meatmg.A-stimulus, of being able to receive a stimulus, of responding to a 
stimulus contracting, of conveying the stimulus from muscle fibre to muscle 
fibre, and of maintaining a certain ill-defined condition called tone. Wencke¬ 
bach and James Mackenzie have studied the disturbances of these functions 
of the heart clinically, and have endeavored to classify them m harmony with 
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the myogenic theory, f am indebted to Joseph Erlanger, of i 
kins Physiological Laboratory, for the following classification ] 

Wenckebach: 

I. Arrhythmia swatting from decreased conductivity i p the auricul o- 
ve ntricy .lar junction — heart-block. Characteristics: Auricular rhythm perfect, 
rate normal or accelerated; ventricular rhythm may or may not be perfect; if 
perfect its rate will be one-half of that of the auricles, or less; if not perfect the 
irregularities will bear some direct relation to the contractions of the auricles. 

A. Partial heart-block: (1) Occasional ventricular silence; (2) regularly 
recurring ventricular silence, either one ventricular beat missed in 7, 6, 5, 4, 
etc., auricular beats, or a 2:1, 3:1,4:1 rhythm, or either of these alternating. 

B. Complete heart-block: Auricular and ventricular rhythms perfect but 
independent. 

C. Paroxysmal bradycardia (Stokes-Adams disease) affecting the ventricu¬ 
lar rate alone. 

II. Arrhythmia resulting from increased irritability of the heart. 

A. Ventricular extra-systoles, characterised by an early systole, which is 
associated..with the phenomena of a retrograde impulse. There may be one 
or more ext/a-systoles following a normal systole; when regularly recurring, 
one or more extra-systoles after 5, 4, 3, 2, or 1 normal Bystoles, the last giving 
the bigeminal or trigeminal pulse, or there may be irregularly recurring extra¬ 
systoles causing delirium cordis. 

B. Auricular extra-systoles. ( , 

III. Arrhythmia resulting from the influence of extrinsic nerves upon t 
eart-rate. (1),Vagus effects. (2) Accelerator effects. 

IV. Arrhythmia resulting from disturbed diastolic filling of the heart. 

A. Disturbed filling resulting from violent respiratory movements; may 

ive the paradoxical pulse. 

jL Disturbed filling from adherent pericardium or mediastinal tumor: may 
ive the paradoxical pulse. 

C. Associated respiratory and cardiac rhythm. Alternating pulse (?). 

The senior student is referred to the work of Wenckebach, translated by 

rhomas Snowball (1904), and to the writings of James Mackenzie. I can 
lere only refer to the more common and important disturbances of rhythm. 

Intennittency. Extra-systoles.—The commonest type of arrhythmia is that 
low known as the extra-systole, to explain which it must be remembered that 
to a stimulus strong enough to set up a contraction the heart answers with all 
the contractility of which it is capable at the moment (Bowditoh’s law of maxi¬ 
mal contraction). ’ A second property of tho heart-muscle is that it possesses 
a “ refractory phase ” in which normally it is not excitable, or answers onh 
to very strong stimuli. Tiimpfl Hii H jpfi-aotnry R t ai r C , begin ning shortly.hafoi r 
the systdejmd_contin,uing a short time after it, ,tbe heart is inexcitablc. 
Wheifnot refractory it may again contract during this phase and produce an 
extra-systole, which is followed by a long pause. EJpgelmann explains-thi- 
lon g pause a s followsIn consequence of the extra-systole the ventricle is still 
pi therefiacl'y stagfe-when the next physiological stimulus reaches it. This 
stimulus therefore has no effect, no contraction takes place, and it is not till 
the next stimulus after it that a contraction can again be produced. Thus 
the normal systole that would follow the extra-systole is missed; then the first 
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P after the compensatory pause occurs exactly at the moment 
tt^jprould have occnrred had no extra-systole preceded it ” (Wencke- 
Thjp insularity, inequality, and intermission of the pulse as met 
every rday clinical experience is largely due to the occurrence of these 
extra-systoles, which may present all sorts of combinations and groupings, 
bigeminal, trigeminal, etc., depending upon whether the cxtru.pulsc-hcnts are 
perceptible or not. And yet in spite of this most extreme irregularity there 
may be no actual pathological change, and so far as the maintenance of the 
circulation is concerned the heart may he acting in a most satisfactory man¬ 
ner. Pa tieutx'fll ay feel the-extra-systole as a detinite thud, and the emupon- 
satory pause is perceptible, hut very,of tea there are no subjective sensations. 

Ftttrtii°r f '' l "° occur at all ages and under the most variinl eonditions iu~ 
healt h and diaease. Mackenzie recognizes a youtliful and an adult type of > 
in which the latter is due chiefly to the presence of the systoles. 
There are several classes of eases. The arrhythmia may lie a life-long condi¬ 
tion. Without any recognizable disease 1 , without any impairment of tho 
action of the heart, there is permanent irregularity. This may lie a peculiarity 
of the heart-muscle of the individual, who has extra-systole for the sumo 
reason—physiological hut not well understood—as the dog and horse, in which 
animals this phenomenon is common. Tho late Chancellor Perrier, of Med ill 
University, who died at the age of eighty-seven, had an extremely irregular 

heart action for the last fifty years of his life. I know several .. who lmvo 

had for many years irregularity without the slightest discomfort, i IU-ikkili- 
tateiLandgwutaathcauo persons thowunay be an irritable weakness of the heart 
associated with extra-systole, and palpitation of a most distressing character. 
In a second group’itoxk,agents, as tobacco, tea, coffee, orjjlie poisons of the in¬ 
fectious diseases or fhosu originating in the intestines or metabolic poisons, 
cause-arrhythmia. Even reflexly, us^n flatulent dyspepsia, extra-systoles nniy 
arise. Thirdly, tR high blood pressure can set up extra-systoles; ulsotehange in 
posture. And lastly^organie disease of the heart, itself, “ dihllatijffi, inflamma¬ 
tion, poor blood supply to the muscle, overexertion can nil supply stimuli to 
set up extra-systoles either directly or rellexly ” (Wenckebach), loo much 
stress should not be laid ujx>n arrhythmia per xe in the abseuce of organic 
disease. 


III. IUriD Heart—Tachycardia. 


The rapid action niay-he-pedcctly natural. There are individuals whose 
normal heaTt action is at 100 or even more per minute. - Kim i t i owU , causes, 
vifllenLaxercise, amkfevors all produce great increase in the rapidity of the 
heart’s action. < The extremely rapid action which follows fright may persist 
foudays, or even weeks. Traube reports an instance in which, after violent 
exercise, the rapidity of the heart continued. Cases arc not uncommon at the 


-cnenppflime^ the condition can hardly be termed a 

neurosis, since it depends upon definite changes in the pncumo|astricsor 
in tha-aednlla. Cases have been reported in/whieh tumor or 
the medulla orapress.uru.upoa the vagi has been associated with heart huny. 
SomeoTlhe cases of frequent action of the heart in women have bee, thought 
to be due twreflfis irrjt&li&n.from ovarjaa.or.rffexilllilSfiase- 
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Farnryamsil tru-hyrnrMn is a 

<Jteart hurry, during which the action is greatly increased,"! 
ng 200 uTifl nvpT The case? are not common. The attack may'helplS^js^Ort 
md persist only for an hour or so. A patient at the Philadelphia ThfijaSSary 
'or Nervous Diseases was attacked every week or two; the pulseWaulirise 
A>220 or 230, and there were such feelings of distress and uneasiness that 
he patient always had to lie down. There may be, however, no subjective 
listurbance, and in another case the patient was able to walk about during 
the paroxysm and had no dyspnoea. One of the most remarkable cases is 
reported by H. C. Wood. A physician in his eighty-seventh year had had 
attacks at intervals from his thirty-seventh year. The onset was abrupt and 
the pulse would rapidly rise to 200 a minute! Fol^-more t han twenty - y ea r s 
the taking nf ice-water or strong coffee would arrest the attacks. Bouveret 
has analyzed a number of cases of this essential or idiopathic form; he finds 
that a permanent cure is rare, and that the patients suffer for ten or more 
years. Four instances terminated fatally from heart-failure. Martin* looks 
upon it as a symptom of an acute dilatation of the heart, appearing paroxys- 
mally. One of the most remarkable features is the abruptness of onset and the 
abruptness with which an attack may end. One of my eases had recurring 
attacks lasting ten to thirty days, and the heart would suddenly “ flop,” as she 
expressed it, the rate falling from 180 to 80 or 90 per minute. 


IV. Slow Heabt—Bhadyoahdia—Heabt-Blook. 

Slow action of the heart is sometimes norm si and may he a^family-peeuli- 
arity. Napoleon,is stated to have had a pulse of only 40 per minute. 

In any case of slow pulse it is important first to make sure that the 
number of heart and arterial beats correspond. In many instances this is 
not the case, and with a radial pulse at 40 the cardiac pulsations may be 80, 
half the beats not reaching the Wrist. heart cnntfflfltjnTu^ njf the pnjae 
woye, should be taken into account. 

(a) Fhyaiehgxc at' Hrudycardia. —As jjgejubmnees the pulaa-iate becomes 
slow. In the pue rperal state the pulse-may beat from 44 to 60 per. minute, or 
may even be as low as 34. It is seen in premature lahn> as well a« at ter m. 
The explanation of'its occurrence at this period is not clear. •Slowness-of the 
pulse is associated with hunger. Bradycardia depending on individual peculi¬ 
arity is extremely rare. 

(A) E athohgical br aducardia. which is met with under the following con¬ 
ditions: (hLIn _convalc aceace foam acute fpyprs. This is extremely common, 
particularly after-pneumonia, typhoid-fever, mnt° and diph- 

theria. It is most frequently seen in young persons and in cases which have 
run a normal course. (It) Tn dignaswi nf the digest!™ fljffltp"* such as chronic 
■dyspepsia, ulcer or cancer nf Hip atmnanh an d jaundice H!Tn diaea^a nf 
■th e respiratory system. Here it is by no means so common, but it is seen not 
infrequently io-emphysema. fai Tn disea^a nf the circula tory a yftfywn Ex¬ 
cluding all cases of irregularity of the heart, bradycardia is not common in 
diifH flH) .of .t.he valves. It is most frequently seen in fatty and fibroid changes 
in theSeart, but is not constant in them. (5) In diseasee-oLih&Juanaiy 
organa. It occurs occasionally in nep hrit.ia and" may be a faafcuBMfadUnmia. 



agents. It occurs in uraemia, poisoning by 
follows of tobacco. cofTcc^ and digitalis. (C-) In 

girders, such as a a aamia , eldoruaia^and diabetes. (8^_In 
3.system. 4-Piipltiy, epilepsy, the cerebral tumors, qjjfoc- 

'IzBr-’ an< ^ ^* aea8 ® J and injuries of the cervical cord may be 

.. . . tiia very slow pulse. In general paresis, mania, and melancholia 
DOT infrequent. (!)) It occurs occasionally in atlcctions o’f the skin and 
, and injjiiustrokc, or in prolonged exhaustion from uny cause. 


V. Heaut-hi.ock. Stokks-Adajis Disease. 

The impulse causing the heart to beat originates at the venous end of the 
heart and is transmitted in such a way that the auricles contract first, the ven¬ 
tricles a moment later, the impulse being propagated like a peristaltic wave 
through the heart-walls. In passing from the auricle to the ventricle the 
stimulus traverses a narrow hand of muscle, the only demonstrable muscular 
connection between the venous and arterial chandlers. In tin 1 adult heart this 
auriculo-ventricular bundle of His is IS nun. long, 2.5 mm. broad, and 1.5 
mm. thick; it arises in the septum of the auricles below the forufticu ovale and 
passes downward and forward through the trigonam lihrosum of the auriculo- 
ventricular junction, where it comes into close relation with the mesial leaflet of 
the tricuspid valve. Passing along the upper edge of the muscular septum, just 
where it joins with the posterior edge of the membranous septum, it radiates 
from this point throughout the heart as the junctional system of Xutyani, j n 
the dog destruction of the bundle prevents the passage from the auricle to the 
ventricle of the impulse which normally cause-, the ventricles to emit met. They 
immediately assume a rate of heating which is very much slower than that of 
the auricles and is totally independent, as they possess their own automatic 
rhythmicity. Under ordinary circumstances this inherent rhythmicity can not 
manifest itself because the much more rapidly lieating venous end of the heart 
sets the pace for the sluggish arterial end. But if the auricular impulse is 
blocked, the ventricles released from the control of their normal pace maker 
assume their own rate. This condition lias liecn culled complete heart-block. 
By an ingenious contrivance Krlanger has been able in the dog to gradually 
compress the auriculo ; vontricular bundle and produce the various stages of 
this condition, namely, one ventricular silence in 27 auricular beats, and 
one ventricular silence with every other auricular lieut, giving a 2:1 rhythm, 
and proceeding to a 3:1 and a 4:1 rhythm. Finally, complete block 
may result, in which no impulses pass from the auricles, hut the ventri¬ 
cles beat with their own inherent rate, which Krlanger estimates, from a 
study of eases of heart-block in my wards, to lie about 25 to 28 lieatb to the 
minute in man. The explanation of the phenomenon is based upon one sug¬ 
gested by Gaskell. The bundle of llis, like all muscle tissue, becomes fatigued 
when it is made to contract repeatedly. Under normal circumstances sufficient 
time elapses between successive heats to permit the bundle to return to its 
normal state, hut when from injury or any cause the irritability of the bundle 
is greatly reduced, it may not read to the auricular stimulus, which thus fails 
to reach the ventricles. Occasionally while compressing the auriculo-ven¬ 
tricular bundle in the dog, the ventricle alone may suddenly stop beatipg for 
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t is obtained from the smaller quantifies. It should lx* given 
tw three times a day. 

rapidity of action, aconite mav Ik* trii*d or xcrainuu virido. 
ea associated with sl eeple ss n ess KHd n*stlessness which are greatly 
, ■ ^7 bromide of potassium. Digitalis is u*r\ rarely indicated, but. in 

Jbttmate cases it may be tried with the ini': vomica. 

; Cases of heart hurry are often extremely obstinate, as may be judged from 
tl» case of the physician reported by II. C. Wood, in whom the condition per- 
gssied in spite of all measures for fifty years. The bromides an* sometimes 
v.viful; the general condition of neurasthenia should he treated, and during 
the paroxysm an ice-bag may lie placed upon the heart, or I .oiler's coil, 
through which ice-water may lie passed. Electricity, in the form of gahnn- 
ism, is sometimes serviceable, and for its mental effect the h’ranhlinic current. 
For the condition of slow pulse but little can be done. A great majority of 
' the eases are not dangerous. 


IX. ANGINA PECTORIS. 

Stenocardia, or the breast-pang, described by Ilelierden, is riot an inde¬ 
pendent affection, but a symptom associated with a number of morbid condi¬ 
tions of the heart and vessels, more particularly with sclerosis of the root of 
the aorta and changes in the coronary arteries. True angina is characteris'd 
by paroxysms of agonizing pain in the region of the heart, extending into 
the arms and neck. In violent attacks there is a sensation of impending 
death. 

Etiology.—It is a discuse of adult life and occurs almost exclusively in, 
men. In Iluehard’s statistics of 2.'i7 cases only Vi were in women. In my 
first series of 40 cases there was only one woman. It may occur through sev¬ 
eral generations, as in the Arnold family, (lout and dujKetes are important 
factors, A number of cases of angina pectoris have followed influenza. At¬ 
tacks are not infrequent in certain forms of heart-disease, particularly aortic 
insufficiency and adherent pericardium. It is much less common in disease 
of the mitral valve. Almost without exception the subjects of angina have 
arterio-sclerosis, either general or localized at the root of the aorta, with 
changes in the coronary arteries and in the myocardium. Severe attacks may 
occur in the early period of the growth of aortic aneurism. In men under 
thirty-five syphilitic aortitis is an important factor. 

Phenomena of the Attack. —The exciting cause is in a majority of all 
cases well defined. In only rare instances do the patients lane attacks when 
quiet. They come on during exertion most frequently, as in walking up lull 
or doing something entailing sudden muscular effort; occasionally even the 
effort of dressing or of stooping to lace the shoes may bring on a paroxysm. 
Mental emotion is a second very potent cause. John Hunter appreciated (his 
when he said that “ his life was in the hands of any rascal who chose to annoy 
and tease him.” In his case a fatal attack occurred during a tit of anger. 
A third, and in many instances the most important, factor is flatulent dis¬ 
tention of the stomach. Another common exciting cause is cold; even the 
chill of getting out of bed in the morning or on bathing may bring on a 
paroxysm. 
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- Usually during exertion or intense mental emotion; 
witft tm agonizing pain in the region of the heart and a ofc 
as if the heart had been seized in a vice. The pains radiate 
down the arm, and there may be. numbness of the fingers or £*.<priertiac 
region. The face is usually pallid; and may assume an a ahy.g » ayt ittt, ihd not 
infrequently a profuse sweat breaks out over the surface. The paroxysm lasts 
from several seconds to a minute or two, during which, in severe attacks, the 
patient feels as if death were imminent. As pointed out by Latham, there 
are two elements in it, the pain -£dolor pectoris —and the indescribable feel¬ 
ing of anguish and sense of imminent dissolution-^mfar-amnH. There are 
great’restlessness and anxiety, and the patient may drop dead at the height 
of the attack or faint and pass away in syncope. The eonditioa-o£- -the- heart 
during the attack is variable?the pulsations may be uniform and regular. 
, The pulse tension, however, is usually increased, but it is surprising, even in 
cases of extreme severity, how slightly the character of the pulse may be 
altered. After the attack there may be .eructations, or the passage of. a. large 
quantity of clear urine. The patient usually, feels exhausted, and for a day 
or two may be badly shaken; in other instances in an hour or two the patient 
feels himself again. While dyspnea is not a constant feature, the paroxysm 
is not infrequently associated with a form of asthma; there is wheezing in 
the bronchial tubes, which may come on very rapidly, and the patient gets 
short of breath.*) Many patients the subjects of angina die suddenly without 
warning and not in a paroxysm. In other instances death follows in the first 
well-marked paroxysm, as in the case of Thomas Arnold. In a third group 
there are recurring attacks over long periods of years, as in John Hunter’s 
i case; while in a fourth group of cases there are rapidly recurring attacks for 
several days in succession, with progressive and increasing weakness of the 
heart. 


With reference to the radiation of pain in angina, the studies of Mac¬ 
kenzie and of Head arc of great interest. Head concludes that (1) in dis¬ 
eases of the heart, and more particularly in aortic disease, the.pain is referred 
along the first, second, third, and fourth dorsal areas; (2) in angina pectoris 
the pain may be referred in addition along the fifth, sixth, and 'seventh, and 
even the eighth and ninth dorsal areas, and is always accompanied by pain in 
certain cervical areas. A remarkable fact is the early localization of the pain 
in di^ht i parts, not infrequently in t he left, ar m; in one of my cases in the 
l eft testi s, and in another in, the jaw. - , . >, • . i ( 

Theories of Angina Peotoris. —(1) That it is a nenralgia of the cardiac 
nerves, but the agonizing cramp-like character of the pain, the suddenness of 
the onset, and the associated features, are unlike any neuralgic affection. The 
pain, however, is undoubtedly in the cardiac plexus and radiates to adjacent 
nerves. It is interesting in note, in connection with the almost constant scle¬ 
rosis of the coronary arteries in angina, that Thoma has found marked sclero¬ 
sis of the temporal artery in migraine and Dana has met with local thickening 
of the arteries in some cases of neuralgia. (2) Heberden believed that it 
was a cramp of the heart-muscle itself. Cramp of certain muscular territories 
would better explain the attack. (3) That it is due to the wItmup tension of 
the ventricular walls, in consequence of an acute dilatation associated, in the 
majority of cases, with affection of the coronary arteries. Traube, who sup- 
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d 8»t til agonizing pain resulted from (lie groat sfretoh- 
,~ e nerve* in the muscular substance. A modified form 
there is a s^Sasm of the coronary arteries with groat increase 
pressure. > 

o£ Adlan Earns, revival by Potain and others, that the 
of transient- ischaemia of the heart-muscle in <vnsapience of 
tt sptfeai, of the coronary.arteries. The condition known as inlermit- 
. idi cation illustrates what may take place. In man (and in the horse), 
fab flon a e qnence of thrombosis of the abdominal aorta or iliacs, transient para- 
pl^ia and spasm may follow exertion. The collateral circulation, ample 
when the limbs are at rest, is insufficient after the muscles arc uelivolv used, 
and a'state of relative ischaemia is indueal with loss of jamer, which disap¬ 
pears in a short time. This “ intermittent ol l iinijp, > [imi - theory Im',( explains 
the angina paroxysm. A heart the coronary arteries of which are sclerotic 
or calcified, is in an analogous stale, and any extra exertion is likely to he fol¬ 
lowed by a relative ischaemia and spasm. In Allan Burns's work on The I leurt 
(1809) the theory is discussal at length, but lie does not think that spasm is 
a necessary accompaniment of the ischaemia. 

In .fatal cases of angina the coronary arteries arc almost invariably dis¬ 
e ased e ither in their main divisions, or there is chronic cmlnrtcrdis with great, 
narrowing of the orifices at the root of the aorla. Experimentally. occlusion 
of the coronary arteries produces slowing of the heart’s act mil, gradual dila¬ 
tation, and death within a very few minutes. ('ohnhcim has shown that in tho 
dog ligation of one of the large coronary branches produces within a niinuto 
a condition of arrhythmia, and within two minutes the heart ceases in diastole. 
These experiments, however, do not throw much light upon the etiology of* 
angina pectoris. Extreme sclerosis of the coronary arteries is common, and a 
large majority of the cases present no symptoms of angina. Even in the eases 
of sudden death due to blocking of an artery, particularly (he anterior branch 
of the coronary artery, there is usually no great pain either lieforc or during 
the attack. 


Diagnosis. —There are many grades of true angina. A man may have 
slight p iyfflrdisl pain, a sense of distress and uneasiness, and radiation of 
the pains to the arm and neck. Such attacks following slight exertion, an 
indiscretion in diet, or a disturbing emotion, may alternate with attacks of 
much greater severity, or they may occur in connection with a pulse of in¬ 
creased tension and signs of general arterio-sclerosis. In the milder grades 
the diagnosis can not rest upon the symptoms of the attack itself, since they 
may be simulated by what is known as the neurotic or functional variety; but 
the diagno sis should be basal upon the examination of the heart and arteries 
and a careful consideration of the inode of onset and symptoms. The cases of 
neurotic angina pectoris in women cull for the greatest care in the diagnosis, 
and attention to the points given in the table of Hut-hard will la: of the great¬ 
est aid. The existence of a marked increase in the blood-pressure is con¬ 
firmatory evidence of organic disease. 

Functional Angina Pectoris. —There are two main groups, the nen- 
ratjc and the toxic- The former embraces the hysterical and neurasthenic 
eases, which are very common in women. Huchard has given an excellent 
differential table between the two forms. 
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* TBOB ANGINA. 

Most common between the ages of 
forty and fifty years. 

More common in men. Attacks 
brought on by exertion. 

Attacks rarely periodical or noc¬ 
turnal. 

Not associated with other symp¬ 
toms. 

Vaso-motor form rare. Agoniz¬ 
ing pain and sensation of compres¬ 
sion by a vice. 

Pain of short duration. Attitude: 
silence, immobility. 

Lesions: sclerosis of coronary 
artery. % % , 

Prognosis grave, often fatal. 
Arterial medication. 


At every age, even sixy$8ft'. 

More common in women. At¬ 
tacks spontaneous. 

Often periodical and nocturnal. 

Associated with nervous symp¬ 
toms. 

Vaso-motor form common.' Pain 
less severe; sensation of distention. 

Pain lasts one or two hours. Agi¬ 
tation and activity. 

■ Neuralgia of nerves and cardio- 
plexus. 

Never fatal. 

Antineuralgie medication. 


Nothnagel has described as vaso-motor angina a form in which -the symp¬ 
toms set in with coldness and numbness in the extremities, followed by great 
pnecordial pain and feelings of faintness. Some have recognized also a reflex 
variety. 

t Toxic Angina .—This embraces cases due to the abuse of tea, coffee, and 
tobacco. There are three groups of cases of so-called tobacco heart: First, the 
irritable heart of smokers, seen particularly in. young lads, in which the symp¬ 
toms are palpitation, irregularity, and rapid action; secondly, heart-pain of a 
sharp, shooting character, which may be very severe; and, thirdly, attacks of 
such severity that they deserve the name of angina. 

Prognosis. —Cardiac-.pain without evidence of artcrio-sclerosis or valve- 
disease is not of much moment* Angina in men is almost invariably associ¬ 
ated with marked cardio. vascular lesions, in which the prognosis is always 
grave. With judicious treatment the attacks, however, may be long deferred, 
and a few instances recover completely. The prognosis is naturally more 
serious with aortic insufficiency and advanced arlerio-sclerosis. Patients who 
have had well-marked attacks may liyc for many years, but much depends 
upon the care with which they regulate their daily life. 

Treatment. —Patients subject to this affection should live a quiet life- 
avoiding particularly excitement and sudden muscular exertion. During the 
attack nitrite of amyl should be inhaled, as advised by Lauder Brunton. From 
ajojLdrops may be placed upon cotton-wool in a tumbler or upon the hand¬ 
kerchief- This is frequently of great service in the attack, relieving the ago¬ 
nizing pain and distress. Subjects of the disease should carry the ptrks- of 
the nitrite of amyl with theny and use them on the first indication of an 
attack. In some instances the nitrite of amyl is quite powerless, though given 
freely. If within a minute or two relief is not obtained in this way, chloro¬ 
form should at once be given. A few inhalations act promptly and give great 



DISEASES OF THE HEART. 


■ lains continue, a hypodermic ol morphia may lie admiuis- 
d repeated paroxysms a patient may display reinartablo 
ion of this drug. 

, nitroglycerin may be given in full doses, as reoom- 
or 4he nitrite of sodium (Matthew Hay). Tlie nitro- 
lseil for a long time und in inereasing doses, beginning 
.times a day of the 1-per-cent solution, and increasing 
thtf dbiBe ljninim eyery five or six days until the patient complains of Hush¬ 
ing or headache. The fluid extract of English hawthorn Cm I,,) us o.npaallia 
—has been strongly recommended by Jennings. Clements, and others. 

. Hnehard recommends the iodides. Miming that their prolonged use in¬ 
fluences the arterio-sclorosis. Twenty grains three times a day may la* given* 
for several years, omitting the medicine for about ten days m each month. v. 
In some instances this treatment is most, beneficial, particularly in middle- 
aged men with a history of syphilis. 

For the neurotic, the treatment must be directed to the general nervous 
condition. Electricity is sometimes very benciicial, particularly the Frank- 

linic form. "V** *~v. 4 


X. CONGENITAL AFFECTIONS OF THE HEART. 

These hare only a limited clinical interest, as in a large proportion of the 
cases the anomaly is not compatible with life, and in others nothing can lie 
done to remedy the defect or even to relieve the symptoms. 

The congenital affections result from interruption of the normal course 
of development or from inflammatory processes—endocarditis; sometimes, 
from a combination of both. 

(а) General Anomalies. —Of general anomalies of development the fol¬ 
lowing conditions may be mentioned; Acardia, absence of the heart, which 
has been met with in the monstrosity known by the same mime; doable heart , 
which has occasionally been found in extreme grades of fietnl deformity; 
dextrocardia, in which the heart is on the rjght side, either alone or ns part 
of a general transposition of the viscera; ectopia rordin, a condition associated 
with fission of the chest wall and of the alxloinpn. The heart may he situ¬ 
ated in the cervical, pectoral, or abdominal regions. Except in the abdominal 
variety the condition is very rarely compatible with extra-uterine life. Occa¬ 
sionally, as in a ease reported hv Holt, the child lives for some months, and 
the heart may be seen and felt heating beneath the skin in the epigastric 
region. This infant was five months old at the date of examination. 

(б) Anomalies of the Cardiac Septa.— The septa of both auricles and ven¬ 
tricles may bo defective, in which ease the heart consists of hut two chandlers, 
the cor biloculare or reptilian heart. In the septum of the auricles there is 
a very common defect, owing to tlie fact that the membrane closing the fora¬ 
men ovale has failed at one point to liecome attached to the ring, and leaves 
a valvular slit which mav Ik? large enough to admit the handle of a scalpel. 
Neither this nor the small cribriform perforations of the membrane are of 
any significance. 

The foramen ovale may be patent without a trace of membrane closing 
it In some instances this'exists with other serious defects, such as stenosis 
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of the pulmonary artery, or imperfection of the' ve$t }.m §Pj S^H 
others the patent foramen ovale is the only anomaly, 
it does not appear to have caused any embarrassment, as TOf^jK9NBi||s8 
been found in persons who have died of various affeetioDs. ; lEpS^iwg|p|tgr 
septum may be absent, the condition known as lii^iflln' heart. 
frequently there is a small defect in the upper portion of .the septtuh^bither 
in the situation of the membranous portion known as the “ undefended space ” 
or in the region situated just anterior to this. The anomaly, is very frequently 
associated with narrowing of the pulmonary orifice or of the conus arteriosus 
of the right ventricle. 

(c) Anomalies and Lesions of the Valves. —Numerical anomalies of the 
valves are not uncommon. The semilunar segments at the arterial orifices 
are not infrequently increased or diminished in number. Supernumerary seg¬ 
ments are more frequent in the pulmonary artery than in the aorta. Four, 
or sometimes five, valves have been found. The segments may be of equal 
size, but, as a rule, the supernumerary valve is small. 

Instead of three there may be only two semilunar valves, or, as it is 
termed, tho v bicuspid btmAitian. »• In my enperienee/'-dtiis is faore frequent in 
the aortic valve. Of 21 instances only 2 occurred at the pulmonary orifice. 
Two of the valves have united, and from the ventricular face show either no 
trace of division or else a slight depression indicating where the union has 
occurred. From the aortic side there is usually to be seen some trace of divi¬ 
sion into two sinuses of Valsalva. There has been a discussion as to the origin 
of this condition, whether it is really an anomaly or whether it is not due to 
endocarditis, fcctal or post-natal. The combined segment is usually thickened, 
.but the fact that this anomaly is met with in the foetus without a trace of 
sclerosis or endocarditis shows that it may, in some cases at least, result from 
a developmental error. 


Clinically this is a very important congenital defect, owing to the liability 
of the combined valve to sclerotic changes. Except two foetal specimens all 
of my cases showed thickening and deformity, and in 15 of those which I 
have reported death resulted directly or indirectly from the lesion. 

The little fenestrations at the margins of-tha-sigmoid valves have no sig¬ 
nificance ; they occur in a considerable proportion of all bodies. 

Anomalies of the aurieulo-ventricular valves are not often met with. 


Fcetal endocarditis may occur either at the arterial o r auricu lo-ven- 
tricular orifices, It is nearly always of the chronic or*sclerotic variety?” Very 
rarely indeed is it of the wa rty or ve rrucose form. There are little nodular 
bodies, sometimes six or eight in number, on the mitral and tricuspid seg¬ 
ments—the nodules of AUpni-— which represent the remains of foetal struc¬ 
tures, and must not be mistaken for endocardial outgrowths. The little 
round,ed, bead-like haemorrhages of a deep purple color, which are very com¬ 
mon on the heart valves of children, are also not to be mistaken for the prod¬ 
ucts of endocarditis. In foetal endocarditis the segments are usually thickened 
at the edges, shrunken, and smooth. In the mitral and tricuspid valves the 
cusps are found united and the chordae tendineae are thickened and shortened. 
In the semilunar valves all trace of the segments has disappeared, leaving a 
stiff membranous diaphragm perforated’by an oval or rounded orifice. It 
is sometimes very difficult to say whether this condition has resulted from 
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■ whether it is an error in development. In very many 
are combined; an anomalous valve becomes thfi seat 
nges, and, according to llauchfuss, endocarditis is more 
ide of the heart only because the valves arc hero rnora 

Dlmonaby Orifice. —Stenosis of this orifice is one of 
ost important of congenital heart affections. A slow 
lual union of the segments and narrowing of the orifice 
t admits only the smallest-sized prolie. In some,of the 
«wT.na smfyqn ^epmrnnnna nnruHtmn 0 f the. combined segments is such that 
t Would appear to be the result of faulty development. In SU1IJ!* .instances 
ty' nnr The condition is compatible with life for many years, 
Ina In a considerable proportion of the eases of heart-disease nlxive the lentil 
reax this lesion is present. With it there may be defect of the ventricular 
«ptnm. Pulmonary tuberculosis is a very common cause of death. Ubliiuca- 
i gn or atresia of the pulmonary orifice is a less, frequent but more serious 
gBriitinn -than stenosis. It is associated with |iersistenee of the ductus arte- 
■iosus, together with patency of the foramen ovale or defect of (lie ventricular 
leptum with hypertrophy of the right heart. Steno sis of tin• tonus arteriosus 
)f the right ventricle exists in a considerable proportion of the eases of ohstme¬ 
lon at the pulmonary orifice. At the outset a developmental error, it may lie 
»mbined with sclerotic changes. TUe ventricular septum is imperfect, I ho 
fiflTUfflflP ovsle is usually open, and tlie ductus arteriosus patent. These three 
eaions at the pulmonary orifice const itutc the most important group of all con- 
g enijtal cardiac affections. Of 181 instances of various congenital anomalies 
soHecfed by Peacock, 119 cases came under this category„nnd, according to thiiy 
luthor, in 86 per cent of the patients living beyond the twelfth year the lesion 
a at this orifice. 


Qqn genital fusions of the aortic orifice are not very frequent. Itauehfuss 
lias collected 24 cases of stenosis and at resin 
ras may also occur, a condition which is no 
Tien of the 16 cases tabulated by Dilg were 

Transp osition of the large arterial trunks is a not uncommon anomaly. 
There may’be neither hypertrophy, cyanosis, nor heart murmur. 

Symptoms of Congenital Heart-disease.-*-s occurs in over 90 per 
sent of the cases, and forms so distinctive a feature that the terms “ filuc dis¬ 
ease ” and “ maibnsuianuleus ” arc practically synonyms for congenital heart- 
disease. Z.T he lividi tv in a majority of cases appears early, within, tlie first 
week pf lif eiyand mav be general or confined to the lips, note, and cars, and 
to the fingers and toes. In some instances there is in addition a general dusky 


; steno sis of the left conus, utiurio- 
t incompatible'wi I IT prolonged life, 
over thirty years of age. 


Riiffasronjand in the most extreme grades the skin is almost purple. It may 
vary a good deal and may be intense only on exertion. 1 Tbeevtcrniil temper¬ 
a ture j« l ow A’ py^pnma nn overtion and cough arc common symptoms. A 
sreat&nerease in. the number of the red corpuscles has lieen noted by (libson 
and by Yaquez. In a case of Gibson’s there were above eight millions of red 
blood-corpuscles to the cubic millimetre. 7 The_chlldro.il Airily, thrive, anil often 
display a lethargy of both mind and body. *The fingeouMMUaca are clubbed 
degree rarely meTwith in any other affection. Themauec of the cyanosis 
ha s been much d iscussed. Morgagni referred it to the general congestion of 
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the venous system due to obstruction, and this view was suppoptett^ ^ra mgr, 
one of the ablest that has been written on the subject, by 
iMojjififlnls analysis of 75 cases of congenital heart-disease ahovA;'ffiiit cftwnre 
ofthe pulmonary orifice with patency of the foramen ovale and the ventricular 
septum is the condition most frequently associated with cyanosis, and be con¬ 
cludes that the de ficient aeratioa nf-tha-blood owing to 4imMW*hed4vmg-fune- 
tion is the most important factor. Another view, often attributed erroneously 
to Willianj TTuntor was that the discoloration was dup in thfi ndmirfairfi in Hir 
‘heart bFvenous and arterial blood; but lesions may exist which permit of very 
free mixture without producing cyanosis. The question of the cause of cyano¬ 
sis really can not be considered as settled-. -’.Yjaiiot has recently made the sug 
gestion that the cause is not entirely cardiac, but is associated with disturbance 
throughout the whole circulatory system, and particularly a v aso-mntnr py nsii 
a nd mal acration of the red blood-corpuscles. 

“TFiaghosis .—In the case of children, cyanosis, with or without enlargement 
of the heart, and the existence of a murmur are sufficient, as a rule, to deter¬ 
mine the presence of a congenital heart-lesion. The cyanosis gives us no clew 
to the precise nature of the trouble, as it is a symptom common to many 
lesions and 'it may be absent in certain conditions. The murmur is usually 
systolic in character. It is, however, not always present, and there are in¬ 
stances on record of complicated congenital lesions in which the examination 
showed normal heart-sounds. In two or three instances fudal endocarditis has 
been diagnosed in gravida by the presence of a rough systolic murmur, and the 
condition has been corroborated subsequent to the birth of the child. Hyger- 
troph y is present in a majority of the cases of congenital defect. The fatal 
event may be caused by abscess of the brain. For a full discussion of the sub¬ 
ject. the senior student is referred to the exhaustive monograpli'of Dr. Match 
Abbott in Vol. JY of my “System of Medicine.” 1 here abstract the conclu 
sions of llocbsingcr: 

“ (t) In childhood, loud, rough, musical heart-murmurs, with normal o 
only slight increase in the heart-dulness, occur only-in congenital heart-disease 
The acquired endocardial defects with loud heart-murmurs in youug childrei 
are almost always associated with great increase in the heart-dulness. In th 
transposition of the large arterial trunks there may be no cyanosis, no heart 
murmur, and an absence of hypertrophy. 

“ (2) In young children heart-murmurs with gTeat increase in the eni 
dine dulness and feeble apex teat suggest congenital changes. The increase 
dulness is chiefly of the right heart, whereas the loft is only slightly altetei 
On the other hand, in the acquired endocarditis in children, the left heart 
chiefly affected and the apex teat is visible; the dilatation of the right hea 
comes late and does not materially change the increased strength of the apc\ 
beat. 

“ (3) The entire absence of murmurs at the apex, with their evident pres¬ 
ence in the region of the auricles and over the pulmonary orifice, is always an 
important element in differential diagnosis, and points rather to septum defect 
or pulmonary stenosis than to endocarditis. 

“ (4) An abnormally weak second pulmonic sound associated with a dis¬ 
tinct systolic murmur is a symptom which in early childhood is only to te 
explained by the assumption of a congenital pulmonary stenosis, and possessc- 
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ice from a point of differential diagnosis which is no) to 

• 

; of a palpable thrill, despite loud murmurs which are heard 
pracordial region, is rare except with congenital defects in 
j it speaks therefore against an acquired cardiac alfeclmn. 

* W Loud, especially vibratory, systolic murmurs, with J ho jaunt of 
nu u tinrt Sm ititensity over the upper third of the sternum, associated with a 
fflfdnjfttLarkted symptoms of hypertrophy of the left ventricle, are very impor¬ 
tant for the diagnosis of a persistence of the ductus Botulli, and can not la* 
explained by the assumption of an endocarditis of the aortic valve " 

Escherich suggests that the systolic basic murmur heard sometimes in the 
newborn, particularly if premature, may originate in the ductus llolnlli before 
its closure. 


Treatment.—The child should be warmly clad and guarded from all eir- 
cnmstanccs liable to excite bronchitis. In the attacks of urgent dvs|imea 
with lividity blood should he freely let. Saline eatharties are nl*o useful 
Digitalis must he used with care; it is sometimes henelieuil in the later stages. 
When the coinjvensation fails, the indications for treatment are those of valvu¬ 
lar disease in adults. 


C. DISEASES OF THE ARTERIES. 

I. DEGENERATIONS. 

Fatty degeneration of the mtinia is extremely eommon, and is seen in* 
the form of yellowish-while spots in the aorta and larger vessels. (Uitdfiai- 
tion of the arterial wall follows fatty degeneration and sclerosis, and is asso¬ 
ciated with atheromatous changes, it occur* in tin 1 Ultima and the media. 
In the latter it produces what is sometimes known 11s annular ealeilieation. 
which occurs particularly in the middle emit of medium-sized vessels and 
may convert them into firm tubes. It is by no means always a senile eliauge. 

Hyaline degeneration may atlaek either the larger or the smaller vessels. 
In the former the intima is converted into a smooth, homogeneous sub¬ 
stance; this is commonly an initial stage of arterio-selerosis. Iieie it is a 
transformation of the endothelial lining. Of the smaller intones and ca|iil- 
laries hyaline nieinmorjihnsis is oftenest seen in the glomeruli of the kidney*. 
It is not to be confounded with the amyloid change which is prone lo occur 
in the same situation. The condition is variously regarded a* due to coagula¬ 
tion of an albuminous fluid and hyaline nietamorjihosis of leucocyte* or of 
fibrin. This substance reacts like the last with Weigort's fibrin stain. 

II. ARTERIO SCLEROSIS (Arterio-capillary Fibrosis). 

The conniption of arterio-selerosis as an inde|>endcnl affection—a general 
disease of the vascular system—is due to (lull and Sutton. 

Definition.—AjanulLtiaa- of thickening, diffuse or circumscribed, begin- 
ning.iff fta imyim n consequent upon primary change* in the media and adven¬ 
titia, butlgtey involving the latter two coats. The process leads, in the larger 
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arteries, to wlmt is known as atheroma and to 
seriously interferes with the normal functions of various 

Etiology. —Among the important factors in'causing 
following may be considered: 

(1) Hypertension .—The degree of pressure maintained 
vascular sysfem, with its periodic increase with each systole, 
portant influence in the production of organic changes in its 
blood-pressure varies greatly in different individuals, and in the same 
individual under varying conditions. There are persons with chronic hypo¬ 
tension, perhaps associated with lowered resistance and an increased sus¬ 
ceptibility to infectious disease. In asthenia from any cause, in the toxaemias 
of typhoid fever, tulwrculosis, and many infectious diseases the vascular ten¬ 
sion is low. An increase in the tension is found in certain chronic diseases, 
such as gout, and in the various forms ofacardiae and renal disease. Much 
diversity of opinion exists as to the relation of the hypertension to the struc¬ 
tural changes; some think that the hypertension is secondary, others, notably 
Allbutt, contend that it not infrequently exists primarily, a view substantiated 
by the recent studies in pulse tension. There are persons who show a rise in ‘ 
blood-pressure nt or about middle life without discoverable organic disease, and 
who subsequently become subject to arterio-sclerosis and renal disease. 

(2) As an involution process arterio-sclerosis is an accompaniment of old 
age, and is the expression of the natural wear and tear to which the tubes are 
subjected. 1 .longevity is a vascular question, which has been well expressed in 
the axiom that “ a man is only as old as his arteries.” To a majority of men 
death comes primarily or secondarily through this portal. The uusut’uf what 

, mpy bo Mailed physiological arterio-sclerosis depends, in the first- piaeefWjxm the 
quality of arterial tissue,(vital rubber) which the individual has inherited, 
a qd secon dly upon the amount of wear and tear to which he has subjected it. 
That the former plays a most important role is shown in the cases in which 
arterio-sclerosis sets in early in life in individuals in whom none of the recog¬ 
nized etiological factors can be found. Thus, for instance, a man of twenty- 
eight or twenty-nine may have the arteries of a man of sixty, an^ a man of 
forty may present vessels as much degenerated as they should be at eighty. 
Entire families sometimes show this tendency to early arterio-sclerosis—a 
tendency which can not he explained in any other way than that in the make¬ 
up of the machine had material was used for the tubing. More commonly 
the arterio-sclerosis results from the had use of good vessels. 

(3) Chronic Intoxications. —Alcohol, lead, and gout play an important 
role in the causation of arterio-sclerosis, although the precise mode of their 
action is not yet very clear. They may act, as Traube suggests, by increasing 
the peripheral resistance in the smaller vessels and in this way raising the 
blood tension, or possibly, as Bright taught, they alter the quality of the blood 
and render more difficult its passage through the capillaries. The observations 
of Cabot have thrown doubt on the importance of alcohol as a factor. 

Thu poisons of the aente infections may produce degenerative changes in 
t he, ffled ia and adventitia. Thayer has recently called attention to the fre¬ 
quency of arfemt ebanges as a sequence, of typhoid fever. 

(4) Syphilis is one of the most important single causes. There is a local 
syphilitic arteritis most commonly seen in the aorta— a maaaortitis —which 
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■ in the production of aneurism; and there is a lute diffuse 
le to the parasyphilitic lesions in the nervous .system. * 
g.—I am more and more impressed with the part played by 
icing arterio-selerosis. There are many eases in which there 
'• George Cheyne’s advice, which 1 quote at page 103. was 
l than by the present generation. 

(6) Th® stress and strain of modern life.—Then* are men in the fifth 
who have-not had syphilis or gout, who have eaten and drunk with 
SBMretian, and in whom none of the ordinary factors are present—men m 
traom the arterio-selerosis seems to come on as a direct result of a high-pres¬ 
sure life. 


. (7) Overwork of the muscles, which acts hy increasing the peripheral re¬ 

sistance and by raising the blood-pressure. 

(8) Renal Disease .—The relation between the arterial and kidney lesions 
has been much discussed, some regarding the arterial degeneration as sec¬ 
ondary, others as primary. There are two groups of eases, one in which the 
arterio-selerosis is the first change, and the other in which it is secondary to 
a primary affection of the kidneys. 

Xorbid Anatomy.—Tlioina divides the eases into primary arterio-selerosis, 
in which there are local changes in the arteries leading to dilatation and a 


compensatory increase of the connective (issue of the intima: siroadani 
arterio-selerosis, due to changes in the arteries which follow increased resist¬ 
ance to the blood-flow in the peripheral vessels. This increased tension leads 
to dilatation and to slowing of the blood-stream and a secondary compensa¬ 
tory growth of the intima. 

In a study of 41 autopsies upon artcrio-sclcrotic cases from my wnrds.. 
Councilman follows the useful division into nodular, senile, and diffuse forms. 


(fl) Nodular Form. —In the circumscribed or nodular variety the mac¬ 
roscopic changes are very characteristic. The aorta presents, in the early 
stages, from the ring to bifurcation, numerous Hat projections, yellowish or 
yellowish-white in color, and situated particularly about the orilices of the 
branches. In the early stage fhe-e patches are scattered and do not involve 
the entire intima. In more advanced grades the patches undergo atheromatous 
changes. Thejnaieriul constituting the button undergoes softening and breaks 
up into granular material, consisting of molecular debris —the so-called 
atheromatous abscess. 


In the circumscribed or nodular arterio-selerosis the primary alteration 
consists in a degeneration or a local infiltration in the imslni and adven¬ 
titia, chiefly about the vasa vasorum. The affection is reallv a mesarteritis 
and a periarteritis. These changes lead to the weakening of the wall in the 
affected area, at which spot the proliferative changes commence in the intima, 
particularly in the subendothelial structures, with gradual thickening and the 
formation of an atheromatous button or a patch of nodular arterio-selerosis. 
The researches of Thoma have shown that this is really a compensatory proc¬ 
ess, and that before its degeneration the nodular button, which post mortem 
projects beyond the lumen, during life fills up and obliterates what would 
otherwise be a depression of the wall in consequence of the weakening of the 
media. A similar process goes on in the smaller vessels, and in any one of 
the smaller branches it can be readily seen on section that each patch of endar- 
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teritis corresponds to a defect in the media and often ft 
titia. The condition is one which may lead to rapid 
production of an aneurism, particularly in the early stage, 
ened spot is thickened and strengthened by the intimal change*. 

(6) Senile Abtbbio-solkbosis. —The larger arteries are di 
tuous, the wells thin but stiff, and often converted into rigid tubes r Tb 
subendothelial tissue undergoes degeneration and in spots breaks down, form 
ing the so-called atheromatous abscesses, the contents of which consist of 
lolecular debris. They may open into the lumen, when they are known s 
theromatous ulcers. The greater portion of the intima may be occupied b 
ough calcareous plates, with here and there fissures and losses of substanc 
ipon which not infrequently white thrombi are deposited. Microscopical] 
here is extreme degeneration of the coats, particularly of the media. Seni 
itrophy of the liver and kidneys usually accompanies these changes. Senile 
ihanges are common in other organs. The heart may be small and is not 
lecessarily hypertrophied. In 7 of 14 cases of Councilman’s series there was 
io enlargement. Brown atrophy is common. 

( c ) Diffuse Abtebio-sclkeosis. —The process is wide-spread throughout 
the aorta and its branches, in the former usually, but not necessarily, asso¬ 
ciated with the nodular form. The subjects of this variety are usually middle- 
aged men, but it may occur early. Of the 27 in Councilman’s series belong¬ 
ing to this group the majority were between the ages of forty and fifty-five. 
The youngest was a negro of twenty-three and the oldest a man of sixty. 
The affection is very prevalent among negroes; less than 50 per cent were in 
whites, whereas the ratio of colored to white patients in the wards is one to 
peven. The affection is met with in strongly built, muscular men and, as 
Councilman remarks, they rarely present on the autopsy table signs of general 
anasarca or, if oedema exists, it has come on during the last few days of life. 
The aorta and its branches arc more or less dilated, the branches sometimes 
more than the trunk. The intima may be smooth and show very slight changes 
to the naked eye; more commonly there are scattered elevated areas of an 
opaque white color, some of which may have undergone atheromatous changes 
as in the senile form. 

Microscopically in the several forms the media shows necrotic and hya¬ 
line changes, involving in the larger arteries both muscular and elastic 
elements, and the intima presents a great increase in the subendothelial con¬ 
nective tissue, which is particularly marked opposite areas of advanced degen¬ 
eration in the media. The small arteries—those in the kidneys, for exam- 
lie —show “ a thickening of the wall, due to the formation of a homogeneous 
Ityalinc tissue within the muscular coat. This tissue contains but few cells, 
is faintly striated, and stains a light brown in the osmic acid used in the hard¬ 
ening solution. In many of the smallest vessels nothing can be seen of the 
elastic lamina, in others only fragments can be made out, in others it is pre¬ 
served. . . . The muscular fibres of the media show marked atrophic changes. 
Fatty degeneration of the cells can be made out both in fresh sections and 
after hardening, in Flemming’s solution. The nuclei are thin and atrophic 
and vacuoles are sometimes seen in them. In some arteries the muscle-fibres 
have almost ftfcappeared and the media is changed into a homogeneous tissue, 
similar to that in the thickened intima ” (Councilman). The degeneration of 
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« nuked in the smaller arteries. The capillaries are thick- 
lose of the glomeruli of the kidnoys, which are often oblit- 
in extensive hyaline degeneration, 
roup of cases that the heart allows the moat important 
ige weight in the cases referred to was over 450 grammes, 
i cases in which without valvular diseas*' the weight was 
Fibrous myocarditis is often present, particularly when 
ies are involved. The semilunar valves are sometimes 
c, and may bo incompetent. The kidneys may show ex- 
t in many cases the changes are so slight that maeroseop- 
! overlooked. They may be increased in si/.e. The capsule 
UtUU&Uy adherent, the surface a little rough, and very often presents atrophic, 
dnoeeaed areas, deep-red in color. Increased consistence is always present. 

■ Sclerosis of the pulmonary artery is met with in all conditions which for 
a long time increase the tension in the lesser circulation, particularly in mitral 
valve disease and in emphysema. Sometimes the sclerosis reaches a high grade 
and is accompanied with aneurismal dilatation of the primary and secondary 
blanches, more rarely with insufficiency of the pulmonary valve. Leonard 
Sogers has shown that in India it is not umommon ns a primary affection, 
li a remarkable ease of a young man of twenty-four, reported by llomberg 
from Cursehniann’s clinic, the pulmonary arteries were involved in most ex¬ 
tensive arterio-sclcrosis; the main branches were dilated, and the smaller 
branches were the seat of the most extreme sclerotic changes. On the other 


hand, the aorta aud its branches were normal. 

In many cases of arterio-sclcrosis the condition is not confined to the 
arteries, but extends not only to the capillaries but also to the veins, and may, 
properly lie termed an angio-sclrrusis. 

Sclerosis of the veins— phleho-si Irroxis —is not at all an uncommon accom¬ 
paniment of arterio-sclcrosis. It is seen in conditions of heightened blood- 
pressure, as in the portal system in cirrhosis of (lie liver and in the pulmonary 
veins in mitral stenosis. The affected vessels are usually dilated, and the 
intima shows, as in the arteries, a compensatory thickening, which is particu¬ 
larly marked in those regions in which the media is thinned. The new- 
formed tissue in the endophlcbitis may undergo hyaline degeneration, and is 
sometimes extensively calcified. In a case of fibroid obliteration of the portal 
vein of long standing, I found the intima of the greatly dilated gastric, splenic, 
and mesenteric veins extensively calcified. Without existing arterio-sclcrosis 
the peripheral veins may be sclerotic, usually in conditions of debility, but not 
infrequently in young persons. 

Symptoms.— Increased Tension.— The pressure with which the blood 
flows in the arteries depends upon the degree of peripheral res-Haiice and the 
force of the ventricular contraction. A high-tension pulse may exist with 
very little arterio-sclcrosis; but, as a rule, when the condition Iibb licen per¬ 
sistent, the sclerosis and high tension are found together. On the other hand a 
very low or normal tension may be present in extremely sclerotic vessels. The 
recent introduction of clinical instruments for measuring blood-pressure has 
been most useful. (Consult the work of T. Janewav on Blood-Pressure.) 

Hypertrophy of the Heart. —In consequence of the peripheral resist¬ 
ance and increased work the left ventricle increases in size, and some of the 




purest examples of simple hypertrophy occur m this 
ber may be little, if at all, dilated. The apex beat is dial 
cases an inch or more beyond the nipple line. The impulse 
forcible. The aortic second sound is clear, ringing, and acoer 

The early symptoms are interesting. Stengel has called attention'^# the 
pallor, and there may be dyspeptic symptoms. It is remarkable with what 
rapidity the disease may progress. I have known the peripheral arteries to 
stiffen and grow old in a couple of years. 

The combination of heightened blood-pressure, a palpable thickening of 
the arteries, hypertrophy of the left ventricle, and accentuation of the aortic 
second sound are signs pathognomonic of arterio-sclerosis. From this period 
of establishment the course of the disease may be very varied. For years 
the patient may have good health, and be in a condition analogous to thjt 
of a person with a well-compensated valvular lesion. There may be no renal 
symptoms, or there may be the passage of a larger amount of urine than 
normal, with transient albuminuria, and now and then hyaline tube-casts. 
The subsequent history is extraordinarily diverse, depending upon the vas¬ 
cular territory in which the sclerosis is most advanced, or upon the accidents 
which arc so liable to happen, and the symptoms may be cardiac, cerebral, 
renal, etc. 


(1) Cardiac .—The involvement of the coronary arteries may lead to the 
various symptoms already referred to under that section—thrombosis with 
sudden death, fibroid degeneration of the heart, aneurism of the heartj^rup- 
ture, and angina pectoris. Angina pectoris is not uncommon, and the organic 
variety is almost always associated with arterio-sclerosis. A second impor- 
. tant group of cardiac symptoms results from the dilatation which finally gets 
the better of the hypertrophy. The patient then presents all the symptoms 
of cardiac insufficiency—dyspnoea, scanty urine, and very often serous effu¬ 
sions. If the case has come under observation for the first time the clinical 


picture is that of chronic valvular disease, and the existence of a loud blowing 
murmur at the apex may throw the practitioner off his guard. Many cases 
terminate in this way. 

(2) The cerebral symptoms of arterio-sclerosis are varied and important, 
and embrace those of many degenerative diseases, acute and chronic (which 
follow sclerosis of the smaller branches), and cerebral haemorrhage. 

Transient hemiplegia, monoplegia, or aphasia may occur in advanced ar¬ 
terio-sclerosis. The attacks are very characteristic, often brief, lasting twenty- 
four hours or less. Recovery may be perfect. Recurrence is the rule, and o 
patient may have a score or more attacks of aphasia, or in the course of o 
couple of years there may be half a dozen transient hemiplegic attacks or om 
or two monoplegias, or paraplegia for a day or two. It is difficult to say upor 
what these attacks depend. Spasm of the arteries has been suggested, bu' 
the condition of the smallest arteries is not very favorable to this view. Pea 
body has called attention to these cases, which are more common than 1 
indicated in the literature. (jVertigo occurs frequently, and may be either 
simple, or is associated with flow pulse and syncopal or epileptiform attaek- 
—the Stokes-Adams syndrome. 

(3) Renal symptoms supervene in a large number of the cases. A sclero¬ 
sis, patchy or diffuse, is present in a majority of the cases at the time of 
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that of contracted kidney. It is seen 
awr m %jgule form, and not infrequently develops early in 
awsnce of -the diffuse variety. It is often dillieult to decide 
l toe questmn is one upon which good observers might not agree 
e) whether the artenal or the renal disease has lieon pnmarv 
° th T eve ! 1,s in ar tcrio-scIerosis may 1 m> mentioned gangrene 

, due elther dlrectl ,y 10 endarteritis or to the dislodgment of 
SSflMBi transient parnly Kj a ^p -nr 

Intermittent lamcnm or damliaition. the.dysbusia angio-selemtiea of 
;ii*th^jnygLangina of Walton, is seen most frequently in connection with 
hrtttiQ-gcIeiOBis. In the horse, in which the intermittent lameness was first 
tisecnbed by Bouley, vermino.ua aneurisms are present in the dine arteries In 
jjtaB Charcot described the condition in is:,ii in an old soldier wlm was not 
IRUe to walk f or more than a quarter of an hour without severe cramps in the 
iSgK. The post mortem showed a traumatic aneurism of one iliac artery. The 
lQSLgf Junction and the pain in the muscles were due to the relative ischemia 
Erb has shown that intermittent, lameness is not at all infrequent, particularly 
among private patients, only 2 of his 45 eases not coming in tlqs class. Of 
127 cases there were only 7 in women. Hebrews seem more frcqucntlv nlTt-clcd. 
Sspfcilis, alcohol, and tobacco are common factors. Muscular weakness after 
exertion or complete disability, numbness, tingling, and paresthesia of various 
forms are the common symptoms. Pulsation max lie absent in ihe dorsal 
arteries of the feet and the vessels are sclerotic. Vuso-motor elianges may I hi 
present, and in the dependent position the feet and legs heroine deeply 
congested. 

_ Treatment. —In the late stages the conditions must, lie treated as they* 
arise in connection with the various viscera. In-the early stages, la-fore any 
local symptoms arc manifest, ihiqpaticnt should be enjoined to live a quiet, 
wen-regulated life, avoiding excesses in fowl and drink. II is usually In-t to 
explain frankly the condition of alTnirs, and so gam bis intelligent oo-opera- 

tion. Special attention should be paid to the state of the bowels.1 urine, 

and the secretion of the skin should he kept active by daily baths. Alcohol 
in all forms should be prohibited, and the food should l«) restricted to plum, 
wholesome articles. The use of mineral waters or a residence every year at 
onffof the mineral springs is usually serviceable. If there lias been a syphilitic 
history an occasional course of iodide of potassium is indicated, indeed, even 
in the non-syphilitic eases it seems to do good, and whenever the blood-pres¬ 
sure is high nitroglycerin or the sodium nitrite may lie given. 

In cases which come under observation for the first time with dyspnera, 
slight lividity, and signs of cardiac insufficiency, venesection is indicated. In 
some instances, with very high tension, striking relief is afforded by the 
abstractieirof- 20 ounces of blood. 


m. ANEURISM. 

The following forms of aneurism are usually recognized: 

(a) ThaJrue, in-whieh .-the sac is formed. of one or more of the arterial 
®Ukts, This may b^iuaiiarm, c yjjpdr ieal. or gjrsoid (in which the dilStation 
18 in an artery and its branches), or it may bc^ucumsaubed ocisacculated. 
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Aneurisms are usually fusiform, resulting from 

(6) The false aneurism, in which there is rupture of all '&i 
the blood is free (or circumscribed) in the tissues. ' ' . ■;;*» 

(c) The dissecting aneurism, which results from injury or laAen&bn of 
the internal coat. The blood dissects between the layers; hence the Dame, 
dissecting aneurism. This occurs usually in the aorta, mid may last for years, 
forming when complete a double tube—the so-called double aorta. 

(d) Arterio-venous aneurism results when a communication is established 
between an artery and a vein. A sac may intervene, in which case we have 
what is called a varicose aneurism; but in many cases the communication is 
direct and the chief change is in the vein, which is dilated, tortuous, and pul¬ 
sating, the condition being termed an aneurismal varix. 

Etiology and Pathology. —An aneurism is an accident in connection with 
disease of the vessel wall leading to weakness and consequent dilatation, 01 
to rupture. While the ordinary arterio-sclerosis may lead to aneurism, th< 
great majority of the cases result from the aortitis associated with syphilis 
which loads, to loss of elasticity and local rupture. The incidence of aortii 
aneurism is in the third and fourth decades, earlier than the common form 
of arterio-sclerosis. Aneurisms arise then: (a) By the gradual diffuse dis 
tention of the arteriqf coats, which have been weakened by arterio-scletbsif 
particularly in its early stages, before compensatory endarteritis develops. The 
arch of the aorta is often dilated in this way so as to form an irregular 
aneurism. 


(b) In consequence of circumscribed loss of resisting power in the media 
•and adventitia, there is a laceration or rupture of the intima. If small this 
leads to a local bulging and the gradual production of a sac; if large it may 
form a dissecting aneurism, splitting the coats; or the transverse tear may 
heal completely, leaving a large scar. In a case of Daland’s there was just 
above the aortic valves an old transverse tear of the intima, extending almost 
the entire circumference of the vessel. Sclerosis of the media and adventitia 


had taken place and the process was evidently of some standing. An inch 
or more above it was a fresh transverse tear (or rather cut, as the edges were 
as sharp as if cut with a razor) which had produced a dissecting aneurism. 
This process is by no means uncommon, and occurs’ chiefly in the aortic arch, 
very often in vessels with smooth intima. 

(c) Embolic Aneurism .—When an embolus has lodged in a vessel and 
permanently plugged it, aneurismal dilatation may follow on the proximal side. 
The embolus itself, if a calcified fragment from a valve, may lacerate the wall, 
or if infecte^ may produce inflammation and softening. 

(d) Mycotic Aneurism .—The importance of this form has been specially 
considered by Eppinger in his exhaustive monograph. The occurrence of 
multiple aneurisms in malignant endocarditis has been observed by several 
writers. Probably the first case in which the mycotic nature was recognized 
was one which occurred at the Montreal General Hospital and is reported m 
full in my lectures on malignant endocarditis. In addition to the ulceration 
of the valves there were four aneurisms of the arch, of which one was large and 
saccular, and three were not bigger than cherries. An extensive growth of 
micrococci was present. > 
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,, . - very commonly affecting the mesenteric 

, ^ horee is due to the development of the Slronyylus arniitus. 
[BU described a “ traction ” aneurism of the concavity of the arch 
&<?£ insertion of the remnant of the ductus flotnlii (Virchow’s 
1 § 2 ). 

lastly, there are cases in which without any definite .cause there is 
I tpigney t ft. the occurrence of aneurisms in'Various parts of the body. A 
rfciMjkabl* instance of it in our profession was afforded by the brilliant 
rhomas King Chambers, who first lind an aneurism in the left popliteal artery, 
deven years subsequently an aneurism in the right leg which was cured by 
pressure, and finally aneurisms of the carotid arteries. 

Iitfitlence of Aneurism .—The disease is more coiumou iu Ureal Britain 
rad in Amer ica than on the continent of Europe. The greater frequency in 
he British army than in those of continental countries is associated with the 
[Water incidence of syphilis. The negroes are more affected than the whites 
-n the United "States. 


Aneurism op the Thoracic Aorta. 

The causes which favor arterio-sclcrosis prevail in aortic aneurism, par¬ 
ticularly syphilis and overwork. The greatest danger probably is jn strong 
mmecular men with commencing degenerative processes in the arteries, the 
result of aortitis, who during a sudden muscular evert ion are liable to lacerate 
the coats, the intima not yet being strengthened by eompinsalory thickening 
over a spot of mesarteritis. Aneurisms of.the thoracic aorta arc of two main 
types-f-the diffuse dilatation and the^saccular. 'I'lie former is most, eominoq 
in the arch, but the entire tube may he involved. The saeeular variety is the • 
most frequent clinically; the diffuse form is often overlooked. The saccular 
aneurism may be small and situated just. iiIkivc the aortic ring Others form 
large tumors which project externally and occupy a large portion of the upper 
thorax. Small sacs from the descending [sortion of the arch may compress the 
trachea or the bronchi. In the thoiueic portion the sue may erode the vertebra: 
or grow into the pleural cavity and compress the lung. It may grow through 
the ribs and appear in the back. 

The chief influence of an aneurism is manifested in wind are known as 
pressure effects. In the absence of these an aneurism may attain a large size 
without producing symptoms or seriously interfering with the circulation. 
Indeed, a useful clinical subdivision or given by Brainwcll is into three groups 
—aneurisms which are entirely latent and give no physical ‘■igns; aneurisms 
which present signs of intrnthoracic pressure, although it is difficult or impos¬ 
sible to determine the nature of the lesion producing tin- pressure; and, lastly, 
aneurisms which produce distinct tumors with well-marked pressure symp¬ 
toms and external signs. Broad bent makes another useful division into 
aneifl j-jayf ] nf ajjnptnms and aneurism of physical signs. It is jierhaps best 
to consider aneurisms of the aorta according to the situation of the tumor. 

(a) Aneurisms of the Ascending Portion of the Am u. Just above 
the sinuses of Yalsalva they are often small, latent, and dup to syphilis. 
Bupture usually takes place into the pericardium, causing instant death. 
Along the convex border of the ascending part, aneurism frequently arises, 
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and may grow to a large size, either passing loot: 
forward, pointing at the second or third interspace, i 
num, and producing large external tumors. In this sit 
indeed, to compress the superior vena cava, causing 
sels of the head and arm, sometimes compressing only the sub 
causing enlargement and oedema of the right arm. Perforation* mayi 
into the superior vena cava, of which accident Pepper and Griffith ha^'TOl 
lected 29 cases. In rare instances, when the aneurism springs from thn-oon 
cave side of the vessels, the tumor may appear to the left of the sternum 
Large aneurisms in this situation may cause much dislocation of the-heart 
pushing it down and to the left, and sometimes compressing the inferior vena 
cava, and causing swelling of the feet and ascites. The right recurrent laryn¬ 
geal nerve is often compressed. The innominate artery is rarely involved. 
Death commonly follows from rupture into the pericardium, the pleura, or 
into the superior cava; less commonly from rupture externally, sometimes 
from syncope. 

(6) Aneurisms of the Transverse Aroh. —The direction of their 
growth is most commonly backward, but they may grow forward, erode the 
sternum, and produce large tumors. The tumor presents in the middle line 
and to the right of the sternum much more often than to the left, which 
occurred in only 4 of 35 aneurisms in this situation (0. A. Browne). Even 
when small and producing no external tumor they may cause marked pressure 
signs in their growth backward toward the spine, involving the trachea arid 
the oesophagus, and giving rise to cough, which is often of a paroxysmal char¬ 
acter, and dysphagia. The left recurrent laryngeal is often involved in its 
course round the arch. A small aneurism from the lower or posterior wall 
of the arch may compress a bronchus, inducing bronehorrhcea, gradual bron- 
chicctasy, and suppuration in the lung—a process which by no means infre¬ 
quently causes death in aneurism, and a condition which at the Montreal Gen¬ 
eral Hospital we were in the habit of terming aneurismal phthisis. Occa¬ 
sionally enormous aneurisms arise in this sit uation, and grow into both pleur®, 
extending between the manubrium and the vetebne; they may persist for years. 
The sac may be evident at the sternal notch. The innominate artery, less com¬ 
monly the left carotid and subclavian, may be involved in the sac, and the 
radial or carotid pulse may be absent or retarded. Pressure on the sym¬ 
pathetic may at first cause dilatation and subsequently contraction of the 
pupil. Sometimes the thoracic duct is compressed. 

The ascending and transverse portions of the arch are not infrequently 
involved together, usually without the branches; the tumor grows upward, 
or upward and to the right. 

(c) Aneurisms of the Descending Portion of tiie Arch. —It is not 
infrequently the traction aneurism of Thoma. The sac projects to the left 
and backward, and often erodes the vertebrae from the third to the sixth 
dorsal, causing great pain and sometimes compression of the spinal -cord. 
Dysphagia is common. Pressure on the bronchi may induce branchiae tasy. 
with retention of secretions, and fever. A tumor may appear externally in 
the region of the scapula, and here attain an enormous size. Death not infre¬ 
quently occurs from rupture into the pleura, or the sac may grow into the 
lung and cause haemoptysis. 
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Thoracic Aorta.— —The larger nuin- 
, < ~P“ ra P n > 880 b'ing «pon or to the left of thelxxlies 
sal vertebra, which are often eroded. They me frequently 
o ten overlooked; pulmonary and pleural -vmptmns are 
-m the bock is severe; dysphagia is not inficquont. The 
an enormous size and form a subcutaneous tumor in the 

, , lions. Inspection .—A good light, is essential: eases are often 

otei,owing to a hasty inspection. The face is often ... the eon- 

^ IfiJ^ted, and veins of the chest and of one arm engoiged. One 
be enlarged. In many instances imqxvlion is negalne. On either 

£°i'j’S tenl ™ there may 1x3 abnonnnl pnluation. due to dislocation of the 
JspEt,Jo deformity of the thorax, or to retraction of the lung. The aneurismal 
pulsation is usually above the level of the third rib and most ( ,„„tnonh to the 
ag&i of the sternum, either in the first or second interspace. It nun Iw only a 
diffuse heaving impulse without any external tumor. Often the impulse is 
noticed Only when the chest is looked at obliquely in a favorable light. When 
tiie innominate is involved the throbbing may pass into the mrk or he appar¬ 
ent at the sternal notch. Posteriorly, when pulsation occurs, it 'i- most nun- 
' iOnly found to the left of the spine. An external tumor is present m many 
owes, projecting either through the upper part of the sternum or to the 
right, sometimes involving the sternum and costal cartilages „ n hotli sides, 
forming a swelling the size of a cocoa-nut or even larger. The skin'is thin! 

often blood-stained, or it may have ruptured, exposing the hinnn.. the sac! 

The apex beat may be much dislocated, particularly when the sac is large. 
It is more commonly a dislocation from pressure than from enlargement of 
the heart itself. ' 


plipaiion .—'The area and degree of pulsation arc lies) determined b\ pal¬ 
pation. When the aneurism is deep-sealed and not apparent externally, the 
bimanual method should be used, onuJiami.upon the spurn and tho other on 
thp gtemum. There may be only a diffuse impulse. When the sac Inis per¬ 
forated the chest wall the impulse is, as a rule, forcible, slow, luatviug. and 
expansile, and has the same qualities as a forcible apex beat. The re-isfance 
may be very great if there are thick lnmiiue beneath the skin: more rarely 
the sac is soft and fluctuating. The baud upon the sac, or on the region in 
which it is in contact with the chest wall, iimy-ledLa .diastolic shock, often 
of great intensity, which forms one of (lie valuable physical sign- of aneurism. 
A systolic thr ill is sometimes present, not so often in saccular aneurisms os 
in the dilatation of the arch. The pulsation may sometime- he felt in the 
suprasternal notch. 

Eaemion. —The_smaU nml deep-seated aneurisms arc m tin* rutped nega- 
USfi- In the larger tumo rs, as soon as the sac reaches the clie-t wall, there is 
produced an area of abnormal duIncus, the position of winch depends iijsin 
the part of EEe aorta affected. Aneurisms of the n-ccrplmg imh gre y 
andio.thftright, producing dulness on one side of the manubrium; those jj^m 
the transverse arch produce dulness in the middle line, extending toward the 
kffc-oiLthe sternum, while aneurisms of the descending portion most cora- 
monly,produce dulness in the left interseapular and scapular regions. The 
percussion note is flat and gives a feeling of increased .resistance. 
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AjwuUatien. —Adventitious sounds are not always tod 
a large sac there may be no murmur. Much depends upo&' t 
laminae of fibrin. An important sign, particularly if heard ov 
is a pnging accentuated second .gpund, a phcnomaaon 
aneur iama. of the ao rtic., arch. A systolic murmur m ay he ; 

a doub le murmur, in which case fhe~'( tiaafoHc~&uti ~ ~ _ _ 

mated aortic insufficiency. The systolic murmur alone is of little rnomepi in 
the diagnosis of ah aneurismal sac. A continuous humming-top mUrmUr with 
systolic intensification is heard when the aneurism communicates with' the 
vena cava or the pulmonary artery. With the single stethoscope the shock of 
the impulse with the first sound is sometimes very marked. 

Among other physical signs of importance are retazdatianjlLihaMpalse 
in tiiQ optfij-jnj beyond the aneurism, or in those involved in the sac. There 
may, for instance, be a marked diffa«miia.hahg«m +hn righ* anA laft TyJial 
both-ia volume and time. A physical sign of large thoracic aneurism, which 
I have not seen referred to, is obliteration of . the pulse in.ti^ahdniWaljWtfta 
and its branches. ' My attention was called to this in a patient who was 
stated to have aortic insufficiency. There was a well-marked diastolic murmur, 
but in the femorals and in the aorta I was surprised to find no trace of pul¬ 
sation, and not the slightest throbbing in the abdominal, aorta or in the per¬ 
ipheral arteries of the leg. The circulation was, however, unimpaired ip them 
and there was no dilatation of the veins. Attracted by this, I then made a 
careful examination of the patient’s back, when the circumstance was dis¬ 
covered, which neither the patient himself nor any of his physicians had 
noticed, that he had a very largo area of pulsation in the left scapular region. 
The sac probably was large enough to act as a reservoir annihilating the ven¬ 
tricular systole, and converting the intermittent into a continuous stream.) 

Tjje„f radical lugging, a valuable sign in deep-seated aneurisms, was de¬ 
scribed by Surgeon-Major Oliver, and was specially studied by my colleagues 
Ross and MacDonnell at the Montreal General Hospital. Oliver gives the 

f ollowing directionsPlace the patient in the erect position, and direct him 
o close his mouth and elevate his chin to almost the full extent; then grasp 
the cricoid cartilage between the finger and thumb, and use steady and gentle 
Jipward pressure on it, when, if dilatation or aneurism exists, the pulsation 
jof the aorta will be distinctly felt transmitted through the trachea to the 
|hand.’^> This is a sign of great value in the diagnosis of deep-seated aneu¬ 
risms, though it may occasionally be fe lt in tum ors and in the extesnie 
dynamic, .dilatation of aortic insufficiency. It may be visible in the thyroid 
cartilage. Th e tr achea-may he. pushed to one side. 

Occasionally a systolic murmur may be heard in the trachaa,--as pointed 
out by David Drummond, or even at the patient’s mouth, when opened. This 
is either the sound conveyed from the sac, or is produced by the air as it is 
driven out of the wind-pipe during the systole. Feeble respiration in one 
l ung ia -a common effect of pressure. 

Symptoms. —There may beno symptoms. A man may present a tumor 
which has eroded the cheBt wall without pain or any discomfort. Every phys¬ 
ical sign may be present without a single symptom. 

An important but variable feature in thoracic aneurismfia^gm, which i- 
particularly marked in deep-seated tumors. It is usually paroxysm al, s harp - 
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® very e e ye re wb a U lie tumor is eroding the vertebra, or 
BWWtwelt. In tlie latter ease, after perforation the pnfn may 
Wcpiiuuoi). particularly in aneurisms at the 
,^c Frequently the pain radiates down the left arm or up the 
amee along the upper intercostal nerves.-! Superficial temlerness 
' m .*“ 8 “ m 0Ter heart or over the left sternoi|iastoid muscle. 
I S H ie r from the direct pressure on the wind-pipe, or is associated 
^ 18 " ^ le ex poctoration in these instances is abundant, thin, and 
:||tatyj sttbssaufiBtly.it beeomes thjsk ami turfed. Paroxysmal cough of a 
JpeCTUiar brazen, ringing character is a characteristic symptom in some eases, 
3»rtmulany when there is pressure on the recurrent larvngeal nerves, or the 
«ragh may have a peculiar wheezy,.quality—the “ goose' cough." 
j*which is common in eases of aneurism of the transverse por¬ 
tion, is not necessarily associated with pressure on the recurrent larvngeal 
nerves, but may be due directly to compression of the trachea or tlie left 
Junnchus. It may occur witli niarluaLelridor. Jsiss of voice am? hoammesa 
toe consequences of pressure on the recurrent laryngeal. usually the left, 
inducing either a spasm in the muscles of the left vocal void or paralysis. 

Eftialysifl of an abductor on one side may lie present without any symp¬ 
toms. It is more particularly, ns Scmon stales, when the paralytic contrm- 
. tttres.supervene that the attention is called to larvngeal svmptoms. 
f UsmsmlMmc m thoracic aneurism may come from Cut the soft, granuln- 
tl2&?^i n the tracliea at the point of compression, in which ease the sputa are 
blood-tinged, hut large quantities of blood are not lost; (di) from rupture 
of tlie sac into the trachea or a bronchus; ( t j from perforation into the lung 
or erosion of the lung tissue. The bleeding may he profuse, rapidly proviqg 
fatal, and is a common enuse of death. It ma.v persist for weeks or months, 
in which ease it is simply Jiauuorrhugic weeping through the sac, which is 
exposed in the trachea. In some instances, even after a very profuse liiemor- 
rhage, the patient recovers and may live for years. A man with well-marked 
thoracic aneurism, whom I showed to my class at the I'Diversity of Pcimsvl- 
vania and who had had several brisk luemorrhages, died four years after, 
having in the meantime enjoyed average hcalili. Death from lurmorrhage is 
relatively more common in aneurism of the third portion of the arch and of 
the descending aorta. 

? Difficulty, .of swallowing is a comparatively rare symptom, and may he 
due either to spawn or to direct compression. The sound should never 1 m; 
passed in these eases, as the (esophagus may lie almost eroded and jx-rforalion 
of the sac lias taken place. 

/» Heart-Symptoms .—Pain has been referred to; it is often anginal in char¬ 
acter, and is most common when the root of the aorta is involved. The heart 
is hypertrophied in less than one-hull the cases. The aortic valves are some- 
timea-ineompetent, cither from disease of the segments or from stretching of 
the aortic ring. 

Among other signs and symptoms, venous compression, which lias already 
been mentioned, may involve one subclavian or the superior vena cava. A 
curious phenomenon in intrathoracic aneurism is i,he c.lnlibiuu of the fingers 
and incurving of the nails of one hand, of which two examples have been 
ender my care, both without any special di-teulion or signs of venous 
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engorgement. Tumors of the arch may invito-?j3S||SUH 
dncing compression, or in some instances adhesion 
and insufficiency of the valve; or the sac may ropt&»^pWBH| 
accident which happened in two of my cases, producing 

l’upil Symptoms. —These may be due to, firsts 
thetic, which may cause dilatation of one pupil when the 
contraction when the nerve is pnrnlyrrtl /^Jilnstiifflij 
aud-car, increftgfiii,ie»peratoT**«ad.awa^wg,opfts^je,, 1 ji^eni 9s 

Ainley Walker and Wall have shown, the anisecm-ia is most fiequen^?'fi||l;fo 
vaacnlar.>conditionfr—with-laar-hload^preasiue ^ qnp tjfe rmidLjiiakat 

si de is dila ted, with high p Ta ° mil *v-v?TitTPfltvdi| and m M cases of aneurism 
they found a relation between the state of the pupil and the arteries on the 
same side. Thirdly, in a few cases the anisocoria is a parasyphilitic manifesta¬ 
tion associated with the Argyll-Robertson phenomenon and absent knee-jerks 
—the Babinski syndrome. 

An X-ray examination should be made in all doubtful cases. The fluoro- 
scope gives an accurate picture of the situation, the size, and the relation to 
the heart. Even a small sac may be seen. In several cases I have known the 
diagnosis to test upon it alone in cases in which scarcely a physical sign was 
present. Sailer and Pfahler have shown that a condition of tortuosity of the 
aorta, due to arterio-sclerosis, may exist, suggesting very strongly the pres¬ 
ence of aneurism, particularly on examination with the fluoroscope. 

The clinical picture of aneurism of the aorta is extremely varied. Many 
cases present characteristic symptoms and no physical signs, while others have 
well-marked physical signs and no symptoms. As Broadbent remarks, the 
aneurism of physical signs springs from the ascending portion of the aorta; 
the aneurism of symptoms grows from the transverse arch. 

Diagnosis.—Aneurism of the aorta may be confounded with: (a) The vio¬ 
lent throbbing impulse of the arch in aortic insufficiency. I have already 
referred to a case of tliis kind in which the diagnosis of aneurism was made 
by several good observers. 

(6) Simple Dynamic Pulsation. —This is common in the abdominal aorta, 
but is rare in the arch. A case which came under the care of William Mur¬ 
ray and Bramwell presented, without any pain or pressure symptoms, pulsa¬ 
tion and dulness over the aorta. The condition gradually disappeared and 
was thought to be neurotic. 


(e) Dislocation of the heart in curvature of the spine may cause great 
displacement of the aorta, so that it has been known to pulsate forcibly to 
the right of the sternum. 

(d) Solid Tumors. —When the tumor projects externally and pulsates the 
difficulty may be considerable. 'In tumor the heaving, expansile pulsation is 
absent, and there isjnot that sense of force and power which is so striking 
in the throbbing of a perforating aneurism. There is not to be felt as in 
^aortic aneurism the shock of the heart-sounds, particularly the diastolic shock. 

5 Auscultatory sounds are lees .definite, as large aneurisms may occur without 
murmurs; and, on the other hand, murmurs may be heard over tumors. The 
greatest difficulty is in the deep-seated thoracic tumors, and here the diagnosis 
may be impossible. I have already referred to the case which was regarded 
by Skoda as tumor and by Oppolzer as aneurism. The physical signs may be 
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second sound is of great importance and is 
ttSmpr. Tracheal tugging is hero a valuable sign, 
•re lew oommon in tumor, whereas pain is more frequent. 
ioe of the patient in aneurism is much belter than in 
may be cachexia and enlargement of the glands in the 
neck. Healthy, strong males who have worked .hard and have 
' tile most common subjects of aneurism. Occasionally cancer 
may simulate aneurism, producing pressure on the left 

a fifty Pleurisy. —In cases of empyema necessitatis, if the pro- 
> tumor is in the neighborhood of the heart and pulsates, the condition 
be mistaken for aneurism. The absence of the heming. linn dis- 
Hfttian and of the diastolic shock would, together with the history and the 
ffetence of pleural effusion, determine the nature of the case. I f necessary, 
puncture may be made with a fine hypodermic needle. In a majority of the 
ewes of pulsating pleurisy the throbbing is dilfu.se and wide-spread, moving 
tire whole side. 



Prognosis. —The outlook in’thoraeic aneurism is always grave Ufe may 
tie p rolonge d for some years, but the patients are in constant jeopardy. Kpon- 
tSneous cure is not very infrequent in the small sacculated tumors of (ho 
IScending and thoracic portions. The cavity becomes tilled with lamina 1 of 
Brm fibrin, which become more and more dense and hard, the sac shrinks 
considerably, and finally lime sails are deposited in the old libnit. The lamina' 
of fibrin may be on a level witli the lumen of the vessel, causing complete 
obliteration of the sac. The eases which rupture externally, as a nile run a 
rapid course, although to this there are exceptions; the sue may contract, 
become firm and hard, and the patient mnv live for live, or even for ten or 
twenty years. The cases which have lasted longest in my experience have 
been those in which a saccular aneurism lias projected from the ascending 
arch. One patient in Montreal had been known to have aneurism for eleven 
years. The aneurism may lie enormous, occupying a large area of the chest, 
and yet life be prolonged for many years, as in the ease mentioned iis under 
the care of Skoda and Oppolzer. One of the most remarkable instances is (lie 
ease of dissecting aneurism reported by (iraliain. The patient was invalided 
after the Crimean War with aneurism of the aorta, and for years was under 
the observation of ,T. II. Richardson, of Toronto, under whose care lie died in 
1885. The autopsy showed a healed aneurism of the arch, with a dis-eetmg 
aneurism extending the whole length of the aorta, which formed a double lube. 

Treatment. —In a largo proportion of the eases this can only be palliative. 
Still in everv instance measures should be taken which are known to promote 
clotting and consolidation within the sac. In any large si im of cured 
aneurisms a considerable majority of the patients have not been known to be 
subjects of the disease, but the obliterated sac has l>een found accidentally at 
the post mortem. 

The most satisfactory plan in early cases, when it can lie carried out thor¬ 
oughly, is the modified Valsalva method advised by the late Mr. Tufnell, of 
Dublin, the essentials of which are rest and a restricted diet. The rest 
should, as far as possible, be absolute. The reduction of the daily number of 
heart-beats, when a patient is recumbent and without exertion, amounts to 
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many thousands, and is one of the principal advantage# 
quiet should also be enjoined. The diet advised by *C#t 
—for breakfast, 2 ounces of bread and butter and 2 -fttBSS 
dinner, 3 ounces of mutton and 3 of potatoes or brefld and ^ ^ 
supper, 2 ounces of bread and butter and 2 ounces ^ 
diminishes the blood-volume and is thought also to render 
fibrinous. “ Tfltal per die™ in mumas of sqVirt food Mid fi atelfeS 
n, pd n » mgr e.” This treatment should be pursued for several mo&t! 
except in persons of a good deal of mental stamina, it ia impossible h/ 
it out for more than a few weeks at a time. It is a form of treatment adapted 
only to the saccular form of aneurism, and in cases of large sacs oomrnuni- 
cating with the aorta by a comparatively small orifice the chances of consoli¬ 
dation are fairly good. Unquestionably rest and the restriction of the liquids 
are the important parts of the treatment, and a greater variety and quantity 
of food may be allowed with advantage. If this plan can not be thoroughly 
carried out, the patient should at any rate be advised to live a very quiet life, 
moving about with deliberation and avoiding all sudden mental or bodily 
excitement. The bowels should be kept regular, and constipation and strain¬ 
ing should be carefully avoided. Of medicines, iodide of potassium, as advised 
by Balfour, is of great value. It may lie given in doses of from 10 to 15 or 
20 grains three times a day. Larger doses are not necessary. The mode of 
action is not well understood. It may act by increasing the secretions and so 
inspissating the blood, by lowering the blood-pressure, or, as Balfour thinks, 
by causing thickening and contraction of the sac. The most striking effect 
of the iodide in my experience has been the relief of the pain. The evi¬ 
dence iR conelusi\e that the syphilitic cases are moTe benefited by it than the 
non-syphilitic. All these measures have little value unless the sac is of a 
suitable form and size. The large tumors with wide mouths communicating 
with the ascending portion of the aorta may be treated on the most approved 
plans for months without the slightest influence other than reduction in the 
intensify of the throbbing. A patient with a tumor projecting into the right 
pleura remained on the most rigid Tufncll treatment for more than one hun¬ 
dred days, during which time he also took iodide of potassium faithfully. The 
pulsations were greatly reduced and the area of dulness diminished, and we 
congratulated ourselves that the sac was probably consolidating. Sudden 
death followed rupture into the pleura, and the sac contained only fluid blood, 
not a shred of fibrin. In cases in which the tumor is large, or in which there 
seems to be very.little prospect of consolidation, it is perhaps better to advii-e 
a man to go on quietly with his occupation, avoiding excitement and worry. 
Our profession has offered many examples of good work, thoroughly and con¬ 
scientiously carried out, by men with aneurism of the aorta, who wisely, 1 
think, preferred, as did the late Hilton Fagge, to die in harness. 

Surgical Measures. —In a few cases consolidation may be promoted in 
the sac by the'introduction of a foreign body, such as wire, horse-hair, or 
by the combination of wiring and electrolysis. Moore, in 1861, first wired 
a sac, putting in 78 feet of fine wire. Heath occurred on the fifth day. 
Corradi proposed the combined method of wiring with electrolysis, which 
was first used by Burresi in 1879. His patient lived for three and a half 
months. Horse-hair, watch-spring wire, catgut, and Florence silk .have been 
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RiAtistical results of both methods up to Octolmr, 
hod (wiring) 14 cases were treated, s of thoracic 
6 aneurisms of the abdominal aorta. ;i of which were 
MMee treated by wiring and electrolysis (Moore-t'omuli 

v ia 0raa ° 611,3 6 aMomilmI - The thoracic con* of Uoson- 
ri'Mtd Kerr, and the abdominal cases of Nohit; ami l-’inney 
fcsnceessful. In 8 of tho S3 coses there were amelioration of 
1 probable prolongation of life. The most fuvoinhle „hs are 
l the aneurism is sacculated, hut this is a point not c.mIv deter- 
-4often from a sac particularly favorable for wiring ibciv nun Im* 
projections of great thinness. The sudden tilling |,\ elm of an 
‘ °f the cceliac axis or of flic superior mcMUilcric artery may rcMilt 
,. . . tty from infarct of the intestine. 

Oth eh Conditions requiring Trkatmknt.— Pressure on vein* causing cn- 
gfOrgement, particularly of the heud and arms, is sometimes promptly relieved 
by free venesection, and at any time during the course of a thoracic aneurism, 
if attacks of dyspnoea with lividitv supervene, bleeding may he resulted to unh 
great benefit. It has the advantage also of promptly chirking the pain, for 
which symptom, as already mentioned, the iodide of potassium often gives 
Relief. In the final stages morphia is, as a rule, mvessnn. Hv-pmrn. if 
associated with cyanosis, is best relieved bv bleeding. Chloroform mhnlnlioiis 
|»ey be necessary. The question sometimes comes up with refereme to trache¬ 
otomy in these cases of urgent, dyspneen. If it can he shown hv l.imien-copie 
examination that it is due to bilateral abductor paralysis the trachea may 
be opened, but this is extremely rare, and in nearly every instatin' the urgent 
dyspnoea is caused by pressure about the bifurcation, When the -ne appears 
externally and grows large, an ice-cap may he applied upon it. or a U-lla- 
donna plaster to allay the pain. In some instances an elastic support nniv he 
used with advantage, and 1 saw a physician with an minus external aneu¬ 
rism in the right mammary region who for many had obtained great 

relief by the elastic support, passing over the shoulder and under the arm of 
the opposite side. 

Digitalis, ergot, aconite, and veratrum viride are rarely, if ever, of service 
in thoracic aneurism. 


x Ankuhism of tiik Aiidominai, Aorta. 

The sac is most common jn.-t below the diaphragm m the neighborhood 
of the cceliac axis. This variety is rare in comparison with thoracic aneurism. 
Of the 468 cases of aortic aneurism at St. Bartholomew's Hospital. -j:t involved 
the abdominal aorta. Seventeen cases occurred in mv ward- m the Johns 
llopkins Hospital in sixteen years. The tumor may lie fusiform or sacculated, 
and it is sometimes multiple. Projecting hack ward, it erode- tin- vertebra- 
and may cause numbness and tingling in the legs and finalIv paraplegia, or 
it may pass into the thorax and bur-1 into the pleura. .More commonly the 
sac is on the anterior wall and projects forward as a definite tumor, which 
may be either in the middle line or a little to the left. The tumor may project 
in the epigastric region (which is most common), in the left hypoehondrie.m, 
in the left flank, or in the lumbar region. When high up beneath the pillar 
of the diaphragm it may attain considerable size without being very apparent 
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>n palpation. When it ruptures into the retro-peiit 
ie formed gradually a tumor in the flank, which 
nilsation. It may he mistaken for a rapidly growing i 
:itis, and an operation may be performed.- . qvg 

The symptoms are chiefly pain, very often of a nenralgicj 
•ound to the,sides or localized in the back, and more persistants 
;han in any other variety of aneurism. Gastric symptoms, partieulMl^^ttmit- 
ing, may be early and deceptive features. Retardation of the pnlaa^in the 
femoral is a very common symptom. ' 

Diagnosis and Physical Signs.—Inspection may show marked pulsation in 
the epigastric region, sometimes a definite tumor. A thrill is not nuoommon. 
The pulsation is forcible, expansile, and sometimes double when the Bac is 
large and m contact witli the pericardium. O n palpatio n a definite tumor 
can bo felt. If large, there is some degree of dulness on percussion which 
usually merges with that of the left lobe of the liver. On auscultation, a 
systolic murmur is, as a rule, audible, and is sometimes best heard at the 
hack. A diastolic murmur is occasionally present, usually very soft in quality. 
One of the commonest of clinical errors is to mistake a throbbing aorta for 
an aneurism. It is to be remembered that no pulsation, however forcible, or 
the presence of a thrill or a systolic murmur justifies the diagnosis of abdomi¬ 
nal aneurism unless there is a definite tumor which can be grasped and which 
ha* an expansile, pulsation. Attention to this rule will save many errors. The 
throbbing aorta—the “preternatural pulsation in the epigastrium,” as Allan 
Burns calls it—is met with in all neurasthenic conditions, particularly in 
women. In anaemia, particularly in some instances of traumatic anmmia, 
Hie throbbing may lie very great. In the case of a large, stout man with severe 
hemorrhages from a duodenal ulcer the throbbing of the abdominal aorta not 
only shook violently the whole abdomen, but communicated a pulsation to 
the bed. the shock of which was distinctly perceptible to any one sitting upon 
it. Very frequently a tumor of the pylorus, of the pancreas, or of the left 
lobe of the In it is lifted with each impulse of the aorta and may be con¬ 
founded with aneurism. Tlic absence of the forcible expansile impulse and 
the examination in the knee-elbow position, in which the tumor, as a rule, 
falls forward, and the pulsation is not then communicated, suffice for differ¬ 
entiation. The tumor of abdominal aneurism, though usually fixed, may he 
very freely movable. 

The outlook in abdominal aneurism is bad. A few cases heal spontane¬ 
ously. Death may result from (a) complete obliteration of the lumen by 
clots; (6) compression paraplegia; (c) rupture (which is almost the rule) 
either into the pleura, retroperitoneal tissues, peritonaeum, or the intestines, 
very eommonlv the duodenum; (d) embolism of the superior mesenteric 
artery, producing infarction of the intestines. 

TheJii£fltafi»f is such as already advised in thoracic aneurism. When the 
aneurism is low down pressure has been successfully applied in a case by Mm- 
ray, of Newcastle. It must be kept up for many hours under chloroform. 
The plan is not without risk, as patients have died from bruising and injure 
of the sac. Nine cases in my series were treated surgically. In two the 
wiring and electrolysis were followed by great improvement; one man lived 
for three years. 
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Branches op the Aiidomixal Aouta. 

i* itodf not infrequently involved in aneurism of the 
abdominal, aorta. Of its hrnm-hcs. the aplenic artery is 
•it of aneurism. This rarely causes a tumor large enough 
aes, however, the tumor is of large MZ ,-. 1 June reported 

f ®S®d thirty, who hud an llliu-ss of several month-' diira- 
^epigastric pain and vomiting, wlm-h led In.- physicians in New 
gw diagnose gastric ulcer. There mi- a deep—euted tumor in the left 
ehotldnac region, the dulncss of which merged with that of the ,-pleeil. 
was no pulsation, but it was thought on one occasion that a In ml was 
aeard. The chief symptoms while under oh-enation were vomiting. -even: 
epigastric pain, occasional luemutcmc-us, and timillv -meie ha-morriiuge front 
the bowels. An aneurism of the splenic artery the -i/e of a cocoa nut was 
situated between the stomach above and the !rnu-\ei-e colon below, and 
extended to the right as far ns the level ol the navi. The -ar < onluim-cl 
densely laminated fibrin. It had perforated the mlon. I have twice -«*<>u 
small aneurisms on the splenic artery. Of .!ti m-laiic-cs ol nncim-m on tlm 
branches of the abdominal aorta colleeled hv Leherl. lit were of the ,-plemc 
artery. 

- Of aneurism of the hepatic artery Holland ha- collected in <a-e- ( I'.ioh), 
of which 24 were extra-hepatic. In Holland'- m-r there wete tInsacs all 
intra-hepatic. Hupturo took place in :i'.' c.i-es in 111 into the peiilone.il un¬ 
ity, in 13 into the bile passage-. The -a< i- inn-lv huge. Imi in the ia-e of 

Wollmann’s it was ns large as a child's head No ra-e has lic-m diagnc.I 

Cholfilithiagis and duodenal ulcer me ... for which n i- most likely 

to be mista ken. In Hoss and Osier's case the liver vva- eiilaigod, with symp¬ 
toms of pyaemia. 

Aneurism of the superior mesenteric artery i- not verv unmminoii Tin- 
diagnosis is scarcely possible from aneiiri-in of the arch I’lugging of tin- 
branches or of the main stem may cause tin- sniiplmiis of inlaivlioti of tIn- 
bowels which have already been mn-iderc-d 

Hcnal A rtery.-— Henry Morns ha- collectecl I instance- of ain-uri-in, 1'J 
of which arose fmm injury. Many ol lla-m were fal-c- I’ul-.itnni and a hrml 
are not always present. Four c-a-c-s were opc-iated upon: iluce n-covcrc-d In 
a case of Keen’s the tumor and the kidney wen- n-moved togi-tln-r 


AiiTi-iuio-VKNors Am. t nisvi 

In this form, known to Galen, hut fir-t nmiinn-lv dc-ciihed hv tin- great 
William Hunter, there is abnormal coimminic-ation between an arteiv and a 
vein. When a tumor lies la-tween the two it i- known a- iamw mnim-.ni ; 
when there is a direct communication without tumm tin- m-iii i- chn-llv di— 
tended and the condition is known a- nnnirmnal mm 

While it may occur in the acnla. it i~ nine li more c ominon in tin- peripheral 
arteries as a result of stab or gun-hot wound-. 

An aneurism of the ascending portion of the an h muv open directly into 
the vena cava. Twenty-nine case- of this lesion have been analv/ed hv Pepper 
and Griffith. Cyanosis, oedema, and great ili-ti-nlimi of the veins of the upi>er 
06 



DISEASES OF THE CIMlM 


tart of the body are the most frequent symTMi%||||jflHj 
fith Suddenness. Of the physical signs a 
sontinuous murmur with systolic intensification u 
rhuraam (Mcdico-Chirurgical Transactions, 

iccount of this munnur and of this characteristic tvpe&i$WMMBfllBB|ft 

only one condition with which it could be confounded, 

cyanosis of the upper part of the body which follows 

the thorax. Perforation between the aorta and pulmonary artery WtjSSp$Krj 

much the same symptoms. In a few cases an aneurism of the abd&njlj^fqrta 

perforates the inferior vena cava—oedema and cyanosis of the' lege, ifl lower 

half of the body, and the distinctive thrill and munnur are present. 

In the arterio-venous aneurisms which follow stab and bullet wounds of 


the subclavian, axillary, carotid, femoral and popliteal arteries, the clinical 
features arc most characteristic. First, the veins enlarge as the arterial blood 
flows under higher pressure into them. The affected limb may be greatly 
swollen and in a young person may lengthen, and the growth of hair is in¬ 
creased. Secondly, a strong thrill is felt, of maximum intensity at the site of 
the aneurism, but sometimes to be felt at the most distant parts of a limb. 
Thirdly, the characteristic continuous murmur with systolic intensification is 
heard. In the external arteries the condition may persist for years before dis¬ 
ability is caused by enlargement of the veins and swelling of the limb. 


Polyarteritis Acuta Nodosa {Periarteritis Nodosa). 

A series of cases has been described in which small aneurisms occur on 
the arteries of the muscles and viscera. The first case was reported by Kuss- 
maul and Maier, and about 19 cases in all have been described (Dickson). 
A case, agreeing clinically with the others, has occurred in my wards. No 
autopsy was permitted, but the nodules were felt in the abdominal wall before 
death. The case is reported by Sabin (J. H. H. Bulletin, 1901). There are 
marked thickening of the intima and infiltration of the other eoats, with a 
nuclear growth almost sarcomatous. There are two theories: one that the 
nodules are aneurisms due to syphilis or to congenital weakening of the 
arteries: the otlier that they are aneurisms secondary to an inflammatory 
process like the infectious granulomata. 

The cases have occurred chiefly in men between the ages of twenty-seven 
and fifty-two; the course is from eight to twelve weeks. The patients com¬ 
plain of weakness. The symptoms correspond with the situation of the lesions; 
thus, their presence in the muscles is associated with pain, weakness, and 
sometimes paralysis and atrophy. The nodules are abundant in the alimentary 
tract. The severest symptom is epigastric pain; there is loss of appetite, 
thirst, vomiting, constipation, or diarrhoea. The disease is febrile at that, but 
the temperature sinks to subnormal, while the pulse remains rapid. When 
the cerebral vessels are involved there are headache, excitement, convulsions, 
and optic neuritis, and the diagnosis of meningitis is made. The antenna 
is extreme. In our case the haemoglobin was 21 per cent, the red blood-eel 1- 
1,704,000. The leucocytes reached 116,000, of which 91 per cent were poly¬ 
morphonuclear forms. The urine is scanty, of low specific gravity, with albu¬ 
min and casts. Urea is excreted in small quantities, but'.the mind ’’s clear. 
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: 111H• forms 

cells 

system, ami 


A. GENERAL LNTROl >L< TU >N. 

In diseases of the nervous system it is of tlit* greatest importance to know 
accurately the position of the morbid process, ami here, even more than in tin- 
other departments of medicine, a thorough knowledge ol anatomy and physi¬ 
ology is essential. As it is not possible to do more than touch ofi the subject 
in this place, for further details the student is relerred to the text hook-, ol 
anatomy, physiology, and neurology. 

■ The nervous system arises from two kinds of embryonic eel 
;;the supporting elements or ndUQgiia, and the other the nen 
for n eurone s. The latter represent the cell units ol the nervou 
'are The only elements that discharge or carry impulses. 

The Neurone.— Its StHIU-TITIK.—W e think of the nenmo system a- a 
combination of an immense number of these units, all having an essentially 
similar structure. Each neurone is eompo-ed of a reecptne cell body and of 
conducting elements—namely, the protoplasmic processes or dendrites, and 
the axis-cylinder process or a.xmie. In general, il may he staled that the 

dendrites conduct impulses toward the cell ho.lv ( cell idipetal eon.Inn.. and 

the axones conduct them away from the celt (iGlj iT i U igi U . .conduction ). 1 '<•- 

pending upon whether the axones conduct impulses in a direct ion away Ir.mt 

or toward the cerebrum they are railed "lb-rent or alln-mt. 1 he m- .-v!, M .lei- 
• process, after leaving the cell, gives olt at varying interval- lateral branches 
‘called collaterals, which run at right angles to the pro.-,-. I le-e ,-ollai. m -, 
’■and finally the axis-cylinder process ttscll, split up at th-ir i. rimmiimm u. « 
many fine fibres, forming the end brushes. Tla-e. known a- urlmn/a.mns 
surround the body of one or more of the many other cell.-, m .n.mlaee u h 
their protoplasmic processes. Tim- tie; tenmnals o the amm- o 1 on ■ >• 

rone are related to the dendrites and " - '' " '' ' ''"" ' . 

(Ramon y Cajal) or by concrescence i »• " ."V Th ,. w ,. ( (lt 

are organically connected with one aim! a t is •' 1 1,1 ‘ 1 | | j,,,),.. 

of evidence is'in favor of .. and re,atm I ■', ,,7 *, p ., 

pendence. The studies of Apathy. Ib-the. am. o I,..- I"-' • • 

eral interconnection by means of neur.d -l- -'Jd;;;' y Iilin , s 

neurofibrils traverse the derail it. - ai • , , n i, r „| v frorii 

«... o f wiiici. .. 

dendrite to dendrite or to axone. in «hu.h pi"< . ^ 
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expression, for it consists of a bundle of dostffifMK 
stices' of the mesh of neurofihrils in the cell; 
normal conditions islands of granular protoplasfij^IBHMB 
tion that differs from that of the fibres themselTQ ^^mj 
oUii^l bodies. The disposition of these bodies* 
lene-blue reaction, is largely useful as an index of 

Function of the Neurone. —As already stated, the. 
rone is to conduct nervojis impulses. Their mode of action^ tsedpj^^» 
simplest form, may be represented by two cells, one of which, MaotfflgjW: 
environment, conducts impulses inward, whereas the other, awakened .by-Wo 
afferent impulse, conducts an impulse outward. This reflex'response M ar sh a ll 
Hall showed to be the fundamental principle of action of the nervous system. 
The environment acts on the afferent neurones through special sense organs, 
so that a variety of afferent impulses, olfactory, visual, auditory, gustatory, 
tactile, painful, thermic, muscular, visceral, and vascular, may be origi¬ 
nated. The efferent neurones convey impulses outward to non-nervous tis¬ 
sues. to the skeletal, visceral, and vascular muscles and to the secretory glands, 
who-e activities may thus be augmented or inhibited. The more important 
reflex centres lie in the bulbo-spinal axis. The situation of the vascular and 
respiratory centres m the bulb make it the vital centre of the body. In the 
spinal cord the location of many reflex centres, particularly those for the mus¬ 
cle tendons and for some of the viscera, is represented in the table on page 
871. The visceral mechanism is almost wholly regulated by the bulbo¬ 
spinal axis, and its reactions are usually unperceived. Only in conditions of 
disease do the visceral reflexes “rise into consciousness,” and it is at such 
limes that the referred pains and areas of tenderness (Henry Head) are pro¬ 
duced in the skin-flelds of the spinal segments corresponding to the centre 
for registration of the visceral reflex. 

Degeneration and Regeneration of the Neubone. —The nutrition of 


the neurone depends in large part upon the condition of the cell body, and 
this m turn in all probability upon the activity of the nucleus. If the cell is 
injured m any manner tlie processes degenerate, or if the processes are sepa¬ 
rated from the cell they degenerate. Though the nerve cells cease to multiply 
soon after birth, they nevertheless retain remarkable powers of growth and 
repair. Injury to the cell body may not be recovered from, but if the axone 
be severed and degeneration take place in consequence, it may under favorable 
circumstances be replaced by sprouts from the central stump, and its function 
be regained. Bothe and others believe that the peripheral section, independ¬ 
ently of the cell body, has the power of regeneration. It is probable, however, 
that both factors play a part in the regeneration—namely, the down growth 
of the axone from the central end of the divided nerve as well as the change- 


in the periphery, which are most marked in the cells of the sheath of Schwann 
Cell Systems.—The cell liodies of the neurones are collected more or Ip- 
closely together in the gray matter of the brain and spinal cord and in tie 
ganglia of the peripheral nerves. Their processes, especially the axis-cylinder 
processes, run for the most part in the white tracts of the brain and spina! 
cord and in the peripheral nerves. In this way the different parts of the 
central nervous system are brought into relation with each other and with the 
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k- Hie asfo-ct Under processes arising frou\ cells 
^S»'apt to be collected together into bundle* or 
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ft*. l^Diagrnm of motor P 1111 n^rve-Taro oTt'li' ' 1" 1!; 1 1' l'-''.* <• 1'>^ 1 o-"• 

Tht traolei of the motor cerebral nr - A i.t 1 vk.uI.I < bus.- '‘l'l" r " 

the cerebral nerves of .... 

ment paralysis fa the arm of tht o 1 * 1 :i. »IM-rn. I" 11 

psmlystoof the whole opposite sole of the *J* <>r .f > L- ->• >»"- 

^ of the opposite face, arm, and 1 a, ,„,r„l>-i- of "Pl^"" un " ' 

on the same side-crossed puralyM . .11^ ,, ^ ( . xt( . rlllll ,„s on the '»»*'• sul 

leg, and lower segment paraly-m- ’[ t ' plirahM . of all irmvl*- Ih-1«» 1«-io«. and 1» 
crossed paralysis; at 5, upper (■_ UU( ,;,.| „f | (! .]on—spinal puruphgia. al6.lt 
segment paralpis ol: musclesnip a d B l scat of les.on-a.iter.or pohomjehtis. ( 
segment paralysis ol muscies ^ 

Gehuchten, modified*) 
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tracts, and though in many cases the co rs 

which they possess are extremely complicaf^t|||ffl^^^^^^B^___ 
pletely unravelled, nevertheless some of them 

stood. Particularly by the study of the degeoaps TOa^feS^^^^ W^g 

from injury or from the toxins of certain disease® 4 yp 

for one or another of these individual tracts <a systrafc^araB ** f a » 

to trace the course of certain of them through tile 

nately for the clinician the best understood and the . simplijif 

arrangement is that which conveys motor impulses from the 

The Motor System.—Motor impulses starting in the left side 
cause contractions of muscles on the right side of the body, and 4hos#js|iOn 

the right side of the brain in musdes'ol thi 

s -)rTV~ left side of the body. Leaving out ofcousid- 

JL A *7*^ oration some few exceptions, it may be stated 

C jf 1 / L as a general rule that the motor path is erbssed, 

W ,|Sf\ and that the crossing takes place in the upper 

^w_jSr~ N i segment (Figs. 1 and 2). Every muscular 

\ ^ m — f movement, even the simplest, requires the ac- , 

\ 7 1 / tivity of many neurones. In the production 

V —/-'&y ^— / of each movement special neurones are brought ^ 

ft into play in a definite combination, and when^A 
| 1 ever these neurones act in this combination.^ 

/ that specific movement is the result. In other 

/•yi'pN words, all the movements of the body are rep- 

. *-5;-^ resented in the central nervous system by com¬ 

binations of neurones—that is, they are local- 
AjJ-rt- ized. Muscular movements are localized in 

a every part of the motor path, so that in cases 

g 1 of disease of the nervous system a study of the 

OT? motor defect often enables one to fix upon the 

ts/ ft site of the process, and it would be hard to. 

® * over-estimate the importance of a thorough - 

Fig. 8.— Diagram of motor path knowledge of such localization. A voluntary "; 
from each hemisphere, show- motor impulse starting from the brain cortex^ 

ing the crossing of the mus t p as8 through at least two neurones be-| 

path, which takes place in fore .» can ^ ^ ^ and W there-' 

the upper segment both lor . , . n . VT^.. 

the cranial and spinal nerves. foro s F ak the motor tf*et m M com- 
(Vau Gehuchten, colored.) posed—of— two— g flgnisnt a - S fl. J Spev ^-'A 

lower. 


Up* Lowrr Motor Segment. —The neurones of the lower segment have 
the cell bodies and their protoplasmic processes in the different levels of the 
ventral horns of the spinal cord and in the motor nuclei of the cerebral nerve*. 
The axis-cylinder processes of the lower motor neurones leave the spinal cord 
in the ventral roots and run in the peripheral nerves, to be distributed to all 
the muscles of the body, where they end in arborizations in the motor end 
plates. These neurones arc direct—that is. their cell bodies, their processes 
and the muscles in which they end are all on the same side of the body. 

Trmitroi wmGs nf thp sniusl cord are collected, from above down, into 
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with the dorsal roots of the same leve 
between the vertebra' as ilu>.spinal 
from which the roots forming a sin; 
segment, and cnnv-pomls to the none 
Vertebra to which it may be opr-..,- W > 
Wffiitf rrir — in which all the nerve roots hut no 
_ SStTKj-... the mom of each ^nent .»r the 
&>rd leave the spinal canal below the "'ihlua o 

^ff^rtSa^Srnn,:; 1 CZZ in tnind 

Site of a lesion known to « I.. prepare, 

^^i the vertebra of like num «.r a , „r urmu- >«V 

i '-a numerous measurements by Kud , , Tll( . axi . ,. v limle 

to of the cord in relation to the spines ..I ' 

which go to imiko upji">J'yC,<»■,. m.o r'"P'"'' ! 

.■.... 

,”^..,.1*. .i the o ;xs 

liteiatter of the lower motor sieeim ^ i,. M ,,ii. A minil-r 

N<>; “d, mat «rially^ detennimn^thc^d.,^;^ ^1 ... , Know 


matter ot me lowe* - r - v n , \ mi.. 

to aid materially in detertnin^ . .. km 

tables have'been prepared !>y d-lhr ^ ^ ^ olll( . r minor detail^. 1ml a; 
«lge of this subject. T . m. lu.led for each of '1"' >!• 

She main. The foiling< * *^ .heleial 


^ge of this subject inej o il „.| lll i,,| for each of the spn 

hithe main. The following t« c t m i„., M .rtant skeletal m.M-1 

gfenents the centres of represent.il ion " ... „i skindlebl. 1 

Ifeiain reflex centres, and the mam "• •> Wn hmaim. Sli.-rringt 

® prepared from the studies ol Man, 

Emfc, and others: 


%****»>» *» •ssnx™’ 1 "* 


QttaTpkd Musclch. 


Skin Kin " s U ' K 
I AM* M. 


jf[y 0 id muscles. 


: • $fc*apeaius. 

Diaphragm (C III- >• y 
Levator scapula't< in-',- 


i Mvf),h'li‘'i' ,, 'i | " | i .<<)• 
Suil‘h'11 iiepinUi"i, pi"' 

1,V pi'"' 

tire hWli'lllh 'll*' 

I,in'll,-r uf rill" nine 

pliniKUUtt ie|. 


P.a' k of In-mi n 
leX. 

Ni l'll (upper I'll 


IV C. Trapezius. 

Diaphragm. 
Levator scan'll® T 
Scaleni (C I'-a !)• 
Teres minor. 
Supraspinatus. 

. Rhomboid. 


... !■“)" I'^KiV 

i;r:;:;r Ii-Tin i-sr-lz,!. 

; thfi.lteh till- syillpllthn- I 
tic(ClV-Tl). 
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Forearm and -111 
jj. inner half. 
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LOCALIZATION OF THE FUNCTKWhjs* 
SPINAL CORD 


Striped Muscles. 


VI C. 


Diaphragm 
Teres minor. 

Supra and infra spinatus (C 
V-VI). 

Rhomboid. 

Suliseapularis. 

Deltoid. 

Biceps. 

Bruehialis auticus. 

Supinator longus (C V-VTI). 
Supinator brevis (C V-VII). 

Peel oralis (clavicular part). 
Serratus magmis. 

Teres minor and major. 
Infraspinatus. 

Deltoid. 

Biceps. 

Braohialis anticus. 

Supinator longus. 

Supinator brevis. 

Peetoralis (clavicularpart). 
Serratus magmis (C \ —VIII). 
Coraco-bracliialis. 

Pronator teres. 

Triceps (outer and long heads). 
Extensors of wrist (C VI— V III) 


vii c. 


Teres major. 
Subseapularii 


Deltoid (posterior part). 
Peetoralis major (costal part). 
Peetoralis minor. 

Serratus magnus. 

Pronators of wrist. 

Triceps. 

Extensors of wrist and fingers. 
Flexors of wrist. 

Lafissimus dorsi (<’ Vl-VITT). 


VIII 0. 


Scapular , 

Irritation 
scapula produces ootip 1 
traction of the siQag|pi| f 
museles. ; \ * ’ •■ \ 

Supinator longus and 
biceps. 

Tapping their tendons 
produces flexion Of j 
forearm. 


Triceps. Tapping elbow 
tendon produces exten¬ 
sion of forearm. 

Posterior wrist. Tap¬ 
ping tendons causes ex¬ 
tension of hand (C VI- 
VII). 


Outer side of (Shite 
arm, front and 

Outer half of band(?5k 


Seapnlo-humcral. Tap¬ 
ping the inner lower 
edge of scapula causes 
adduction of the arm. 

Anterior wrist. Tap¬ 
ping anterior tendons 
causes flexion of wrist 
(C V1I-VIII). 


Inner side and back', 
of arm and fontf; 
arm. 

Radial half of the) 
hand. 


Peetoralis major (costal part). 
Pronator quadrat us. 

Flexors of wrist and fingers. 
Latissimus. 

Radial lumbricaleS and inter- 


II to 
XII T. 


Lumbricides and interossei. 
r l’henai and hyputbeuur erni- 
neuees ((' VII-T 1). 


Palmar. 

causes closure Ol 
gers. '.^1 


Muscles of hack and abdomen. 
Hrectores spime (T l-L\ ). 
Intercostals ('I l-TXIIb 
Rectus abdominis ( P V-T XII). 
External oblique (T V-XI1). 
Internal oblique (T VI1-L I). 
Transversalis (T VII-L I). 


Epigastric. Tickling 
m a m mar y region 
causes retraction of 
epigastrium (T IV- 
VII). 

Abdominal. Stroking 
side of abdomen causes 
retraction of belly (T 
IX-XII). 


Skin of chest and 
abdomen in ob¬ 
lique dorso-ventral 
zones. The nipple 
lies between the 
zone of T IV and 
T V. The umbil- 
licus lies in the 
field of T X. 
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fits IN THE SEGMENTS OF Till* 
(Continued). 


8*JN-Fiki.i».h (. »• Km- 


Cremasteric. Stroking Skin*o\er h-\\.-i a 
inner thigh causes re- i dominal /one ai 
traction of scrotum J groin. 

(L I—11). 


‘'rout of t high. 


iineus. 

( Sartorius (lower part), 
fjlexors of knee (Henmk). 

[ "Adductor longus and brevis. 




'feurtorius (lower part). 

; Adductors of thigh. 

Qhndriceps fetnoru» (L II-L IV). 
Inner rotators of thigh. 

. Abductors of thigh. 


Patellar lendon. Tap¬ 
ping tendon onuses ex¬ 
tension of leg. " Knee- 
jerk.** 


• >nt and inner 
if I high. 


I Flexors of knee (Perrier). 

I Quadriceps femoris. 

Adductors of thigh. 

| Abductors of thigh. 

I Extensors of ankle (tibialis anti- 
cus). 

Glutei (medius and minor). 


'Gluteal. Stroking but¬ 
tock causes dimpling 
in fold of buttock 
(LIV-V). 


Mai n I' in in-I' 

thigh and 
ankle. 


I 


r h. 


Flexors of knee (ham-string; 

muscles) (L IV-S II). i 

Outward rotators of thigh. 
Glutei. 

Flexors of tinkle (gastrocnemius 
and soleus) (L IV-S 11). 
Extensors of toes (L IV-S 1). 
Peromei. 


Pack «: 
of T< 


f leg, and | 
•ot. 


Flexors of ankle (L V-S II). 
Long flexor of toes (L V-S II). 
Peromei. 

Intrinsic muscles of foot. 



Foot reflex. Extension 
of Aehilles I • II d O n 
causes flexion of ankle 
(S I-11 1 . Ankle-clonus. 
Plantar. Tickling 


Pack 

and 

side, 


of thigh. 

foot ; o 


of foot rail-e- flexion 
of toes or exteii-ion of 
great toe and flexion 
of others. 


Vesical and anal reflexes 


ii (S I 


skill over 
and buttoek. 
A nus 


I Vrinaum. Geni 
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874 DISEASES OF THE NERVOUS S^lSTEjg^- V.' 

l’ltrh'i". laid the roimdation for tlie great mass of 

li.t' iK'fii done ii|ion tins subject. We owe much to Victor fiorslev aUid his.ftsao* 
i in if - I'm I lien careful researches in this direction. More xeceflUyitiw fe^Orj- 
uif m.il work of Sherrington and Grunbaum on the higher apes has aorhewhat 
■ inM1 ■ in'ii the nbsei\uMo^g of preceding investigators, and with jffie result of 
ninie .in uraiely delinealmg the motor territory. They have shown that true 
nmi hi ii'-|ioiws are clieked only hr stimulation anterior to the Rolandie fissure; 
that jo act u ally no point. over the ascending frontal convolution, fails to re- 



Vif. a — Oiasramnintu- n'|n■■-.i ni:iin n of. artie.il 1 .■.mI i/atioii n> tin* left tii inispln'ro, showing 
‘in -ptveli t i-irII h ini>i< i jiiim- ili'iorimm*tl by unipolar fanulu* excitation of the 
>is 1 1 11■ >|k'I \1 i cl n'\ i-'h. miuiiiu .tn -1 (ii utilmiim) .ne here shown stipplrd in ml and lie 
uu» Mi'i i>* Hit* IJol.iTi.i'i i:—• 111. Th«* *•< (isurv niras presumably lie posterior to this flg- 
-mi .uul an* n »u*rhl\ nnin tin! m blui* without airiiruto delineation. Lying us it dons 
mi tin 1 uppi'i -m fan nf 'he ln'imt>(ilii'ii*. ilu* leg area should not be visibri(i>n a lateral 

\ low ''III ll .I'l I'' givoll 111 lr. 


"{"•I’d !•» "I inml.il imi. iImi i!n*n* i- Inn -1 urn! extension. of the motor cortex on 
in i!i** jmi.uimii 1.1! l<miilc nf i♦ 11* iim-m! -iniaoo of tlw brain; that mou>mont> 
am nht.im.il lo nni «*nl\ limn iln*1*\n.>-«*.! p.iit nf lIn* convolution. butaNofmm 
i 1 ' hi.him "in I’.ii i* In .1,0 \«* t \ iloj.tl.- n! tho I, ’.dandle sulcus; that thorn i- an 
ama of iviovmnialmn for tho tmnk 1 m imih n tin* centres for tho lciT and .uni. 
and aNo foi tin* noth hot worn lim-e n| ih«» arm and face: that tho «upci]nr 
and uilonoi ^emu am t!m l.nnlnuiiulmli indicate the situation of thorn 
mull ait'.b of iojui*", m.itmu lnr trunk .iini neck. These result** hue in larru 
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J? % l,n »' n ‘% . 
If. { the (omolut 


I ffte le:-i he.I 
■;ii i. Iladielm:. 
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diseases of 


nv(T part of the medulla, after the fibres 
rosseVl the middle line, a large proportion ofJtfS 
uniting with those from the opposite pyraml^;^ 
ul,. „f the spinal cord, forming the crossed pyrtfl 




column (faacieu 
spinalis lateralis) 

1). The smaller 
fibres which do 
time cross, d 
ventral column of 
side, forming then 
pyramidal tract, of' 
column (fasciculus 
spinalis ventralis) 


At every level 


I-’,,,. 5 ,_Dmgium of inutnr mid sensory putlis m Crurn. pyram 

ventral horns and end,ab 

u u , 1,0,1 ICS of the lower motor neurones. The tract diminishes in 
from above downwind. The lihros of .he direct pynmndal tract ON* 
,1,1V,.,,., It levels III I he ventral white commissure, and also, it is believed, en$S^ 
„l,out , ells in the venlral '*t 

hoi ns on Ihe opposite side of ^-y— 

(he eon) This Irael iwi.illv - 

ends ahoul I lie middle of Hie /7\V J\ vE\ 

litoraeie legion of the cord. t\ ' \\ ;■ :S /j 

The Sensory System.- - J V\ // \\ 

The palli for sensorv londne- / , \\ // V 

turn is moreeomplu.lied than j ■ j \ / l J ill 

ihe motor path, and in il' I , J . |,j| 

simplesl foi in I' composed id \ y W 

al least thieo set' of nen- \ ( \l \ *’/ 

rones, one above the oilier. N. *’ V ——^-J jl / 

'Pin. cell bodies ot the lowest J\l 

nen i ones are in the ganglia. — - *—** 

on Ihe doisal roots ol ihe y,,. o—Pmgnmi ol mws-wlion of spinal coni, show- 

spinal nerves, and the gnn- mg m.iiur, red. imd sensory.blue paths. 1, Ijiiteml 

glia of (he sensory ieiolu.il r v,.mml.il tin,t. 2, Ventral pyramidal liuct. 3, 

nerves 'Plies, 1 ganglion cells |).,is;,l columns. 4. Direct cvrelK-dlur tiuet. >> 

Inve I special 'form, having V,im.-l.ilei.il ground Imndles. a. Vmtro-lalei.il 

npparonlh hut n Ml.jrlr pnn- tract of Gower,. (Van Gehucht.n, 

ox*, Vthirh. s ‘>om «1 ft or 1 «m\- tolcitd) 
iim- the cell, divides m a T- 

shaped lmiiinei. one port am running into the central nervous system and 
Ihe other to the pcr.phcrv of the hodv. Kmhrvolog.eal and comparative 
nnaloniHat simltes have made „ «i p.ol.al.lo ilia, the penphe.nl sensorv 
liVv the process wliuh eondiMs lovvaid the icll. represent' the protoplasmic 
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that which conducts away from the cell is tm mi-iilm 
fhh peripheral sensory nerves we lime, ilicn. the ■ !• mini. <>i 
‘.neurones. These start in the peripherv of the mm, hom M 
iuited end organs. The axis-eylm.lor^a-oeesw-. I>vn-, i-.ue 
^he spinal cord by the dorsal roots of tin- -pmal none mi 

cord each axis-cylinder process divides .. .m ii-o-n.l ,• • am 

g branch, which run in the dorsal fa-ei. n!i. i in- do-,-, ndo. m.i 
(ft a short distanee. and ends in the gray iiuiii 1 o! t lie 

It gives otr a number of get la tern Is. wha !i a! end m m, 

nistieT.i* The ascending branch may end in the era' "niln ! . ■ 1 ':. . n 

ing, Ot it may run in llie ,lor-al fasciculi as tar a t' rru t>j ■■ 1 

the nuclei there. In any case it docs not rnw the c, 1 . I • • 

sensory neurone is direct. 

The: cells about which 11 1< a\i—cylinder |,|-occ--c.. and ' 1 ■ ■ i '"’halei., 
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iS2 DISEASES OF THE NERVOUS SYSTEM** 

,u in i'i ic-. 1 ml Hie iin.iioiiiu-sil relations of this segment 
pc ( iilianlics in I In- distribution of tin 1 paralyses which 
llu'in limn Ilui'i- w 1 11 < 1 1 follow lesions of the upper segment, 
nid in <|ci«-imillin'.* tin' site of the Iomou in the lower segme^ 
iell In hIii^ of ibis segment are distributed in groups, from the 
peiluiK le- of ihe lirum ilimiigliout the whole extent of the spinal 
In nun.it ion opposite Hie second lumhar vertebra, and their axis-cyf 
t*—inn in the pei iphernl neives to every muscle in the body; in 
eompoiieiii purls me moie or less widely separated from each other, 
loi.il le-ion i.iiM^ pmalv'is of only a few muscles or groups of muscles, and 
noi ol n whole section of the body, as is the ease where lesions affect the upper 
segment The muscles which are paralyzed indicate whether the disease is in 
the penphoi.d none- m spinal cord: for, as we have seen above, the muscles 
me npie-eiiled dill’eiei1 11 \ 111 the peripheral nerves and in the spinal cord. 
Semoiv -uiiplimis, which may accompany Hie paralysis, arc often of great 
assist,mio hi making .i local diagnosis. Thus, m a paralysis with the char- 
.ii 1 11 Mo - of .i le-ion ol the lower motor segineid, if the paralyzed muscles are 
nil supplied hv one nerve, mid the mncsthetic area of the skin is supplied by 
lli.it none, ii n evident that the lesion miisl he m I he nervo itself. On the 
olliei li.ind il I lie miisi les para I wed are not supplied hv a single nerve, but 
me lopie'eniid i lose (ogelhei iii I lie spinal eoid, and the amesthetie ares 
mi ii^poiid- lo ili.il so,-) ioii of Ihe mid (see table), it is equally clear that the 

le-mii IIIII'I he III | lie lord itself o| ill ds Helve roots. ( 

I in: 11 \ 11 v i la sions ol' ini l,owiu Moron Suiviiat.— lesions of thii 
sem neii l i a Use i mu pm at iv el \ lew -mh plums of irnlalion. and our knowleilge Oi 
ihi'. point i' iieilhei evleiisive noi an male. The liliri ll.vry cold rad ions whicl 
aie -o i <Mnmoil in iiiih le- iilulei going degcnei at loll me piohahlv due to stimi: 

I :i l ion ol the iell hollies in Hum 'low degi'iiei at mil. as iii progress ■ v e muscula 
almpliv oi lo ii i italion of the avis i \ 1 1 inter proi 0"os m the peripheral ncrvei 
,|s in in mill- l.o'ioii' wlmli nllci i the motor fools as tliev leave Ihe eentn 
nerv on - - \ -I i ‘in m, iv i.iiis- spasiuod ic min rad loll' in the inuselc- supplied I: 

I hem (.mi. mi miiviil'ive p.novv -ni'. ol wlmli lai v ngi'imis stridulus is 
tvpe and I" wlmli the -p.i'in-ol lel.uiv also belong, aie lielievd to he due 
aluioi mal ,n tiv 11v in the lovvei motor > cidl'Cs These aie Ihe " lowest level lits 
ol 11 ii”hliii-i' 'l.ok-on Ceitmii poisons, ii' 'irvihma and that of tetanus, a 
p.u t ii'iil.i 1 1 \ upon I ht'so u'lil it's. 

The pniHip.il di'i.t'i'- in vvliuli the lower motor segment mav he involv 
aie all (I i "'a'''- in v •■! v ui" i lie pci i pin u a I nei vis, iereln al and spinal mettingil 
in |m i O'. Ii.eiiioi 1 1 1 a, 'Srs and 1 ilium - ol the medulla and i oi d or their mem bran 
h -mils oi ihe ‘j i .in mallei o| ihe -i‘giinnt. anterior poliomvclitis, progie'si 
imisiid.u atiophv bu hi, 11 pm.ilv-is, ophthalmoplegia. 'V rmgoinyeha. etc. 

i'ij l.isioNsiu im I mi; Moioii Sia.vii n r -Pr-.lni< I in- /mmwv i m 
p.u.ilvsis. ,i' in tin towel in.iti>1 segment, and licie again the semndaiv degi 
eraffen vv Im h Inflow - ihe h 'ion oivi ' to the paialv 'is its distinctive eliaraet 
i'ln' In dll' i ,i'i Ihe p.u.ilvsis is anompamed hv a spa'tie 11 >i id 1 1 1 
shown in an cvaggeiai mn ol rnn-vle ie!le\ and all imiea~e in the tension 
llieimi'de II i' imt .n i uiatelv known how the dogeiioiai loll of the pv rum 
Mines vmi'i's 11 11' i*v11 1 " o| ihe mii'ilc idlcv The usual evplanation is. i 
mivlei iioinud v m uiU'lam C' the upper moior centres are coU'tantlv evert 
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upon the Belli ll\ -.1 'In' Ioh.'i Uhl , 
to not, on aooouiit <>t ■>( t)i<- m , 

Stwtis'Wfe on increased actmn. mini. i i>i.i.|.- mm <• 
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\ umioritv of lesions of the motor cortex *™ 

r ^;;:^motor segment is involved in nearly all 
brain and spinal cord ^ 

rliages; transverse lesmns of 11 e i nvo l v J both 

atrophy, bulbar paralysis, . ^ ^ paralysis in the different ' r _.. . ... „ 
Sv’TdirrSeHshcs of each Such a combination enab^'lt 

-its: ?r b 06114168 - * 

localizing symptoms, which sUndd‘ • the lesion may be eithe 

« ) !««*•■* «“ h y eause'abnormal subjective MB* 

irritative or dos.rue e ^ o£ cold 0 r constriction,. ^ 

impressions- -pa.a'stl * .,.” character of the sensory symptoms give 

pain of every grade of mk-nM}•■“'«’ c irrilding process. latUWLpi 

-•V .dih-urdieation as to (im ^ n * Lory but 

ri:ssi az —? A»“»*>“ «■—— 

SySt The exact distribution of symptoms gives us more ^curatedato^for 

t", ™ * r. KL.»«'»««* lh . 

alleeted. «c must flunk a destruction of the sensory paths fro 

>— » f "»“ d — co 
d ., rfl part -< 

opposite side of the l.odv ; here again the extent ot U d ■ ja 
charneler helps us to determine the pos.tion oi the lesion. 1 _ , 

volvmg the face a- well as the rest of^ fie bo.J>j ""^JJ^homMldlo line 

Sr.'S 1 ™filter *«- . r j-; 

a . e relation and are at tunes involved in a veiy snial - • 

A»;“: ...*.. ».i«»”::rt z 

s ,vn lesion can involve them all. and in lesions ot this part wo u 
' T ,t to have the sensorv disturbances confined to one or another tt, 
L, Unilateral lesions of the pons, medulla, and ' 

sensorv di'luriianees on the same side of the body. » p 

opposite side. These are due to the inyolveme of 1 o sen. orv.,! ^ 
iUpv 4,111(ir the central nonons sv^tem at or a httl , . 

lesion and before the axones of the sensory neurones of t le seeom °'y ^ 
crossed the middle line. The area of disturbed sensation on the » 
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_.. very slight llu* sensory ili'tniham. 
Ve lesion, Sensation mav he dunlin- 


ribution of one or more 'Pinal segment'- .m.| ulten imlii.il 
iilion and extent of the dise.i-eil pmco's \- i mi,- dc-itu 
fee central nervous system «lo not m\ol\e all m. Milli¬ 
on, and the loss of sensation i- not einn|>lete li i <> 1 1• 

- .lie w Iu< 1 1 11 nl I lie 
I in all of it 11 , ilit a 
eta more eormnon, eerlatn i|tialilies max he aile.iid v li .■tin 
These mums of dissociation of -cii'alion 01 -o t it - 
fciaOrjf paralysis, hate heen mm It 'Imlie.l ol I ile Tim the in 
total perot tiro mat he lost while that of Imiili timam- 111 >1111.1 1 
case in disease- of the '|iinnl mill, 01 time inn In -11111 • I \ a i 
Muscular SOIlse anil of the 'ten'oemi'l le seii'C (the i on11 
trliich enables one to rcmcm/e an ohjut pi.mil in tin 
jnentlv from lesions ol llicinitex. Oiea-ionalU pain 
OSS of tactile and llienim -cii'.ilinit' \lmo -1 mu n 
ten described. It I- the di'tnhiilioii mine than the i 
efeet that i- of impoi tan. e ami olten tin- di 1 1 ilml imi •. 
adicatum of (lie pO'll loti ill the lesion. The mliililll.lt loll III I 


, 11 

I 1 ' 1 

ill. 
I I 


• h,p 


11 


I \ III 

II III.I I 

in ,i I ion p' I I ii i 
ii li. ' i on Ion it .on h 
■ ii.i. 1 1 i i .I I in ' n o 
I'll 1 lllli i I 1.1 
'll "IV ill li 


* with di Herein foini'of p.uah-I- Cites the Ino-I 11 i lain ill.I ii"f. 
studenf is refened In I lie 'ii lion- nil the nnlix •.! ii.il pail "1 1 In 
tern for a more detailed mn-nleiation of the iihj.il. 


I 


B. SVSTKNT DM-:\SKS. 

I. INTRODUCTION. 

There are ceilnin di-ea-. "I the m • i \ mi - '• m wlmli an • ■ >i i li m < 1 
not alisol III' 'IV. -I ol ill Cieal pa 11 I o deliil ll' 1’ n I 1 1 "iiiliiti.il ion " t in 'ii'.in 
which 'Ilh'iTve like I u m 1 loll I In -I 1 11 a* t - i n* i .i ! h 1 1 - // l> in - , a In I a • 1 1 ' . 
which i' i oil lined I" "in* i d t In in n /mi i/' * a - I I mon 1 1la li "i" I. 

is involv'd, ll" pi "i e • I (all'll a . I III III" I . III d I-• .1 < .III I v.liil ll 

ease' should lie < l.i --t 1 1 111 ■ I tin < n.i'in*- In- _■ . I'll n-e l" tinnh d. ' n 

hut to veil I it tin i l " an lit \\ ' an not -pm 1 p" ilinli."in I ‘'"I ' 

as vet not -lltln led i' a' I ll I al '* ' 'tin i m n '.in! I ‘ 1 tin* * * ail 1 1 in 11 "I i ’ * 

lenis them-elv'. m in tin- naliin .uni . *11111 **i 1 In* ninihid pun. m 

several dl-ea-c- in lit" 1 i,i —: I n .11 n >11 wlmli 1 1.1 - I n - r 1 .id ki| ; . ! * * I in if '••I*' 

the endeavor ha- 1 11«* 11 1" ni.i'se tin at 1 anc'iin lit a -11111»I * a p" 111 * 
while it is ha-ed upon what 1 h'lnv'd to In* tin In-1 l"iun l "! , * "1 

'\-tonis and then di-ea-e-. tin n* I1.1-In ' 11 110 am nipt l" 1.1'1 i!n .!i *' < ; 

to its logical com In-ion imi hav* tin- limit- "i 1 1 n 1! • "\ !* l,| i nlvt 
re-peeted. 

lit general it mav In- -aid that 1 1 n- in ivm- -\,-t> 10 1 .omp*. • *1 of t ,* o "i 
sV-teni' of neurone-, tin- alien lit "■ -i-li-nn - -1 *' 1 11 -uni Hi" '‘lien 111 01 In'* 

sV'tem. and the iomn*i Hon- I" i' * 0 lln-ni ( • <■•■m 1 al I"'""hi.11 1 

T.oeomotor atavia i- a d • 1 * "'d.ind al H-"i '' 1 toil*' ill'nnl \ !' 

and progre"i\e riin-i id.ii 11 1 1'■ 1 •* "in-ol 1 1 ■ > lb n-M -’ n -n le-pi'- '-nt 

tv plea I -v-tem ..- we In* pn!"l-taml t i" in. tin* ha .* I.ei-n taken 

the ha-is i\f the (la—iln at ion >via! tlnurn - ban In-i-n advamed to e\pl 
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why a disease si urn Id lie limited to a definite system of neu 
l.iised upon the idea that m certain individuals one or thgfj 
lenis has an innate tendency to undergo degeneration; an<w 
neurones with a similar function have a similar chemical con 
ditrers from that of neurones with a different function), and $5 
explain \\h\ a .poison circulating in the hlood should show a select 
a single fumtional system of neurones. - 

In the allerent tract locomotor ataxia stands alone as a systeiifS,;..,^ 
and we now helioxe that herpes v.osler is an inflammation of the dareaf"* 
ganglia and -lands m the -aim* relation to tala's that acute anterior polio 
nnelili- doe- to (lironie progiessive muscular atrophy. In the efferent trae 
piogres-ue (central) mii-i nlar atrophy is the chief representative, aa in i 
the whole motor path is mine or less inxolxcd. Theoretically, primary latera 
scleiosis i- a di-ease con lined lo the upper segment of the efferent tract, whil 
t-hronii anlciior polionnelilis involves the lower segment of the tract. 

In eoimei I urn with locomolor ataxia, general paralysis is considered 01 
acuuml oi their freipient a-soeialion and of the possibility of their bein, 
dilVeient expie— ions ol one and the -anie morbid jirocess; and with progressiv 
((cnir.il) mii'ciilar almphy, the oilier forms of muscular atrophy are conutf 
end a- a matter of (oinememe. In other instances, too, diseases are arrange 
in po-it ions to whuh I hex might not he entitled, had a rigid classification c 
sx-leiii di-ea-es been maintained. 


H. DISEASES OF THE AFFERENT OR SENSORY 

SYSTEM. 

' |*l 

Loeowomi; .Vnxa. 

(7 Dm.nili*, I'l^leiiur Spinal Sclerosis.) 

Definition. \n affection (har.ieiei i/ed climeallx hv sensory disturbanei 
iiuooidinalion. tinplm i hiingv-. and inxolxemenl id' the soicial senses, pi 
tienlarU the exe- \natomuallx llieie are found degenerations of then 
ti In es ol the dot -a 1 (olimiii- ol the mid. of the doi-al rfHits. and at times 
tlie spinal ganglia and peiipher.il maxes. Degenerations ha\(' been dcseril: 
in the In.mi. partn ulail\ lliernilex leiehri. in the ganglion cells of the coi 
and III the endogenous tilin'- ef tile dm-al columns. 

Etiology. It i- a wide—piead di-ea-e, more freipient in cities than in i 
eiiuntrx. The lelalixe propm l mu max he judged from the fact that of lli." 
ease- m the neiiiolegii al di'pen-arx ol the .lohn- Hopkins llos]ntal. there \X' 
•.’ol eases of luiomiitiir ataxia Male- are attacked more frequently tl 
females, (lie pinpmtmu heme neailx In to t. The disease, although mien 
mon in the negio. I- -(’ell in them mure frequently than some author- st: 
It I- a disease of .idn 1 1 hie. the gieai ma|uiitx of ease- occurring between 
thirtieth and liltieih xeai- Oua'ionallx ease- are seen in young men,, i 
it may occur in ihddicn with heicdilaix sxphili-. Of special cail-cs -xph 
1 - the iiio-t iinport.iiit Axmrdmg to llie tigure- of Krh, l''imrnier, (>ow> 
Starr, and olhct-. in from oil in mi per lent of all ca-O' there is a lii-t 
of this disea-e In the .luhiis llopkin- llo-pital the percentage, as found 
Thomas, was (iti.l. 1'irb's uxent liguie- are most striking—of 300 ca-n- 
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^h w .111 I' I 
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I III 1 Ill’ll ' 

"i .11.m.i I 

i'ii in [i 1 1111 , 
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'i .!■ ntil.i mu 

.. > 1 . . , 

.1 I..! 

. I .1 ll 


pjpraolice, S!> per cent had lu.l s\|>|idi' M.. 

^longer I roHift u|kui ll (h< mme linnlv I i., 
^Without syphilis." 

tiguo. overexert toil. injniv. . \|«.,-nit■> <.-I. 
Wfcfte* are all assigned as 1'iuiM'- Tin'll .1,,' hi, i in, 
closely followed seveie <>\;><>-u i, l.i,n, 
ftWa lumbermen. who live a ini li.m 1 hi, 

gteif'^nonths, are fr<*<] in>ni 1_\ the -ul ij.o is nt I.. 

T Dotted in a few Meoliolie cm ess dm’ uni 

_ ase. Among patients 111 llie hell.a , lasses ..i V., 

r fai which there had been .i pin.- In-ion ol |ii..1 .11 

•are now a pood many t.ne, on i■ ■ >i<t .n ii...- 1 . ■, 

fhusband and wife, and a few when ihe ilnMien ,n. 

[, * Morbid Anatomy and Patholopy. Unli .i mlln I 
jjjtf the nervous system, mil eoinijilion ol /,/•'.,• ,• - 
langes. l'osieuor spinal -<leio-is, ,i11li<m ■ I, tIn u,, 

I now no Jonper, a- in I,'.mil., i < - lime, .m ( .|. , 

[ition, for we know thill ihe dm -.it lolninu ,e 
Systems, and mum nlt<*ni|>i- I, m In .-n iii.nl. i.. 

affected in talies. and when' ill, pnni.in ||. 

arc of .tyro kind-, those with (Inn nil Imd'. .. 
ganglia, the so-, ailed rvo^. mm-, oi iool 1 1 1• i. 

eelllLwithin (he i"id. tin ... him 

^well-determined n .'ion- ol 11dm al ohm n 
talies has shown ihai it m ii" . ..... 

• l I lie l Old 'I, : . ■! 

,.. Ill III 1,1,1. ' 1 

C0rfl7 make llp |. 1 --.|I|, i’s li.n l .III, I ,m r.|. ' . . • 

the dorsal lonina and 11 1 <■ |,m 11 i v ..I lh.; ■ ■ :. 

of the doi's.d I oimmi- Tin', m inn; -.",11 . , ■ ' ll ll' 
not seem h> I.ealVeii d. ,n ,,ie 1 1 _■ Ii.t 1 , ,, i. ... 


,■ i 


ill ll I 

i Ii.iT I.iIh 

l' • I .11 
■ 'I I ! l ll 
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*TUe.fibres of 11)*• i|ih'-.iI mm»i 
an intcrn.il; tin* Inimm i 
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Howe). 

The lai o*'( Id." ■ hi, i th.! ii I (" in,' ii. ■■ i "a. , 1 n . ' 1 i' ■ 

cornua, in w I ml i- I imw n ,i- lh.. . m i , ..I" r ii', i i *.. a ■ 

of the spinal mid ,i!n."-t • 1 11 ■ • %' on! olh. i .e'. ■ , ' >n ... • , * ■ 

others run in ... • 1 to in* i ■ • ■ l * i ■ i > • i ■ < o n • n . ■ *' . do 

columns. A~ the Ion - ol < i ■ o i. if m • • i '• ■ 1 *,. . , i ■ ■ . ■ 

dorsal cornua ami I lie in i. < h'm w i. ■> h h , > . n*■ " d • ■ . 1 .. 

from each root are .. i:o . n'i n ■ • e.'i ,m ■•' ' . • •" 

line, and so in ... .. tin hi-'n i ...•■, 

"f long fibres derm d I i me t i ■ • '* , " ll| ei i. ' 

That it is the ( out e dm -.. i i" : " ■ v. h • 1 . ■ , . ■ ■ •! i * ", 

peneiallv admitted. Iml l 1 :' '* - i * ' d vi." ... 1 .. 

actor and locution of the 1 n.*..■ ■ 

Certain olj.-erv ms Ik'Ii* ,' 'i■ ■' ‘' * "."ii.al ...■ ><• id$ .•• h • * n 

primarily oil i vlr.i-neivmi- l, • .".I iv, ii . e • i. »■ ■’ I " 

ondarv dci'oner.itioii Vu*"' > ath n n 

'“rse. interstitial in-11’ Hi- ol ,ll' ( 1 ' "1 i""' ■■ ..in' ■■■ s>. • '■< 11 t 

ganglia anj aie suit -in imiml": ... (in ‘luia : ■. i.t in.' • Hail il i ll 
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neuritis which is the primary lesion in tabes. QJl- 

laid great stress on the presence of an inflammation o£i| 
the dorsal aspect of the cord, which involves the root I 
through. They point out that it is just here that the dor 
vulnerable, for at, this point—that is, while surrounded byjffih| 
almost, completely devoid of their myelin sheaths. Chang es y 
vessels of the cord, of the pia, and of the nerve roots have beta 
in tubes, and very lately Mane and Ciuillain have advanced tiwTSffliS 
that the changes in the cord are due to an affection (syphilis) of the posterior 
lymphatic s\Mem which is confined to the dorsal columns of the cord, the pit 
mater over them, and the dorsal roots. For them the changes in the nervom 
s\>lom are mil\ apparently radicular or systemic. Other observers regard th' 
pi iman change as an interstitial myelitis of the dorsal columns accompaniet 
In second,ir\ changes. 

In the belief of most authors, tahos is a systemic disease, at least i 
starts as such; hut here again there is much dispute as to just which part o 
the sen-on neurones is lirst atfeeted. The peripheral nerves, the dorsal gall 
glia, the dorsal nails, and the intermedullary portions of the neurones hav 
all heen pointed out as starting places .>f the disease. 

Flechsig, Trepniski, and others hold that, the disease is so truly systomi 
that thi> degeneration m the dorsal columns follows closely the embryologies 
systems as determined by the time of their myelimzation. Orr and fiowc, i 
easts, of general paresis, bine descrihetl in detail what appear to lie the carliei 
tabetic changes in the dorsal columns, corresponding closely to the ilescriptio 
given 1 )v Mott in certain of his eases of tabo-pavalvsis. 

With Mtirclii stain, degeneration of the root (ihres in the root entry zoi 
was a constant finding. This change was radicular in the sense, that it varit 
m intensitv with the different root- and was most marked in the sacral nr 
lumbar legions. The degeneration w.i- not found in the dorsal roots, but beg; 
within the curd ju-t bevond when* the loot fibres had lost their neuroleinn 
and their mvetin sheaths, and the authors believe that it is hen* that the fiI>r 
are exposed to the action of poisons. Tliev found no meningitis (n aciount, f 
it. Degencintcd tiliic- could lie traced into the dorsal grin matter and aunt, 
the ganglion veil- ot the .olumn- of Clarke. The long eolumus which ascot 
the cord aUo degcncialed. 

In a siudv of more advanced ca-i-. Molt found, in addition to the lesion < 


scribed above, degenciation of the doi-al fool- and some alteration of the co 
m the spinal ganglia. The lilire- ili-lal to the ganglia were practically norm 
although at time- the -cn-orv lilue-. at the |)cripherv of a limb, showed < 
generation. Within the cord, the exogenous lilue- were diseased a- alien 
described, hut he also found degeneration in the endogenous svstem of (iIn 
This was in advanced cU'C' with maiked ataxia, lie llmiks the process sp. 
both a svstemie and a segmental election, and in this he is m agreement wit I 
number of other observers In some eases the cells of Clarke's columns w 
found diseased with seeondarx changes in the cerebellar tracts. 

Mott found optic atrophv quite frequently, and believes that bud he exa 
med the optic nerves of all the eases changes would have been found in 
per cent. The other cranial nerves, especially the tiftli with its gang!) 
have been found degenerated. 
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menl, since it is mt\ rare to meet with individuals, 
ankle jerks are noun.illy absent. The combination of loss.ojl.pt __ 
with one or more of the symptoms mentioned above, especially tyth ’ 1 
nine pains ami ptosis or Argyll Robertson pupil, is practieally'$ 

These relieves gradually decrease, and one may be lost before tfcfi «j 
disappear tii.-l in one leg. 1 . 1 ,.. v , 

These are the most common symptoms of the initial stage of fawe flit 
may persist lor wars wiihoul the development of iiieoiirilmation. Thu j»4tien 
may look well anil feel well, and be troubled only by occasional attacks o 
lightning pains or of one of the other subjective symptoms. Moebiua goc 
so far as to slate that the tv picul Argyll Robertson pupil means either tube 
or geneiat paralysis, and that paralysis of the external muscles of the cy 
developing m adults is of almost equal importance, especially if it develop 
painlesdv. 

The tune between the syphilitic infection and the occurrence- of the firs 
symptoms of locomotor ataxia varies within wide limits. About one-half th 
case- occur between the sixth and lifloenth year, but many begin even late 
than this. 

The disease mav never progress beyond Ibis stage, and when optic atroph 
develops early and leads to blindness, ataxia rarely, if ever, supervenes, but th 
mental svmptoms of patc-is not mfreqiienllv follow, a sequence which must 
be kept ill mind. There is a sort ol antagonism between the ocular symptom 
and the progress of the ataxia. Ch.iuot laid considerable stress upon this, an 
both Itejemie and Spider have 'line emphasized the point. 

Vrv.xu: Srvoi — 1 lulnr Si/n, iihnii*. -The ataxia is believed to lie due t 
a distiiibanee or loss of the alfeient impulses from the muscles, joints, an. 
deep I issues, and a dist in ha nee of l he must Ic sense itself can usually ho demon 
strated It develops gradmdlv. due of the lirst imlie.itions to the patient i 
inahdilv to get about readily in the dark or to maintain his equilibrium who 
washing his late with the eve- shut W lien the patient stands with the fei 
togelhei and the eves do-ed. he -ways and has <1 1 Hit'll 11 v ill maintaining hi 
position ( Romlieig's svmptom). and lie mav lie quite unable to stand on on 
leg. lie does not -lait oil' piompllv at the word of command. On turnin 
quicklv he is apt lo fall, lie de-cend- si.ui- with moie dilhctillv than h 
ascends them (Ir ulnallv the eliar.ieteri'tie ataxie gad develops. Thu patient 
as a rule, walk- with a ~iul.. the eve- are diretted io I he giound, the bod 
is tlirovvn foivvard. and the legs me wide ajiait. In walking, tho leg is throw 
out violenllv, the foot is itu-etl too high ami i- brought down in a stampm 
tiianuer witli the heel lii-l. or the whole -ole comes ill contact with the groum 
t'llimatelv the patient mav he unable lo walk without the assistance of le 
canes Tin- gait i- veiy i li.uacten-l ie. and unlike tliat seen in any other di- 
ea~e The im ooidiii.M ion i- mu oulv m walking. Imt in the pei foimance o 
other movements If the patient i- asked, when til the leeiimlient posjuie. I 
touch one knee with the other fool, the 111 cgr.hint \ of i In* movement is vei 
evident. Imooidmation of the arm- i- le— lemmon, Imt ii-uallv develops i 
some giade. It mav in i.ne in-tatio'- exi-l liefore the im oordination of t!i 
legs. 1| mav lie te-ted h\ asking the pain lit to i lo-e In- eve- amt to touch t• i 
tip of the nose or the tip of the ear with the linger, or with the aim- thru- 
out to tiring the tip- of the linger- together The ..idmatiop may eail 
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described. They lia\c not been common in my experience. II 'mtjMigtiiil 
aLo are rare. There may bedtime spasm with d yspna a aru ^yrny In^iiiafipt ki 
In one instance at least tlie patient has died in the attack. TKera’ara;'#!# 
nasal crises, associated with sneezing fits. , ' 

The sphincters are frequently imolved. Early in the disease there, may 
be a retaillation or hesitancy in making water. Later there is retehtion, and 
cystitis may occur. Unless great care is taken the inflammation may extend 
to the kidneys. Constipation is extremely common.’ Late in the disease the 
sphincter am is weakened. The sexual power is usually lost in the ataxic stage, 

Tropliir Clianycti .—rtSkin rashes may develop in the course of the light¬ 
ning pains, such as herpes, (edema, or local sweating. Alteration in the nails 
nan oemr. A perforating ulcer may develop on the foot, usually beneath 
the gic.d toe. A perforating buccal ulcer has also been described. Onychie 
mm pio\e very troublesome. 

Aillnnimlhu'x (Chariot’s Joints).—Anatomically there are: ( 1 ) enlarge 
mcnl ol the capsule mill thickening of the synovial membranes and increnm 
in the Hinds; ( 'i ) slight, enlargement of the ends of the bones, with sliglu 
exostoses; (ii) a dull velvety appeal mice of the cartilages, with atrophy ir 
plaics (Y. 1C. Henderson). The knees are most frequently involved. The 
spine I'-alfeitcd m rare instaiues. liecurring trauma is an important elemen 
in the lausation, but trophic disturbances have a strong influence in the eti 
ologv \ sinking feature is the absence of pain. Suppuration may occur 
also spontaneous I r,let arcs. Among other tiopluc disturbances may be men 
tinned atrophy of the muscles, which is usually a late manifestation, but nun 
be Ini aimed and associated with neuiitis, In any very large collection of case 
"iii.niv instances of atrophv are found, due either to involvement of the venlra 
hoi us or to peripheral neuritis. 

Cnilmil Ni/myi/oins.-—Hemiplegia may develop at any stage of the discusi 
imue eoiiimonlv when it is well advanced. II may he due to lucmorrluigi 
solicning m consequence of di'ou-o of the vessels or to progressive cortica 
i haiiges. llcmiana'sthesi,i is sometimes present. Very rarely the hemiplegi 
is due to coarse syphilitic disease. 

Dementia painty lien fieqiienllv exists with tabes; indeed we have com 
to regaid these two diseases as simply dilTerent localizations of the same mm 
hid process. In other instances melancholia, dementia, or paranoia occur. 

I* vti via ric Srvci.—\fter persisting for an indolinite number of yeat 
the patient gradiiallv loses the power of walking and becomes bedridden ■ 
p.ii.ilv/ed In this londilion he is very likely to he carried otr by some mn 1 
i-iii lent alfectum. 'lull as pvelo-nephrilis, pneumonia, or tuberculosis. 

Tin■ ('nurse nf I hr l)isrti*e .—A patient may remain m the pre-ataxie .-ta 
foi an indefinite period; and the loss of knee-jerk and the gray atrophv ■ 
the optic nones mav he the sole indication of the true nature of the di'ca- 
In such cases incoordination i a rely develops. In a majority of ea-es ti 
progress is slow, and after six or eight years, sometimes less. the ataxia 
well developed The symptoms mav varv a good deal: Ihils the paiii'. vvlin 
mav have been exiessive at lir~t. often lessen. The di'ei~e may remain statue 
arv for veais, then exiuerhatunis meur and it make' rapid progre". On. 
sionallv the process seems to he arrested There are instances of vvliat m. 
be called acute ataxia, m which, within a ye.n oi even less, the ntioordiiiatu 
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and till* paralxlic -ta:;e max <\<■ l• ■ |» xxitlnn .1 !i » nmnilm I 
Disease itself Tarely can-e> death. and :ilu-i licmnmu: In . 1 11.1.i< 11 1 li« pain 
fe rny Hfa li )?ilHeen ut txvcntx tear-. 

r■ Diagnosis.— In t In■ miii.il >1 ape (lie 1 iirlit 111 iii; p.mi- air aln," 1 1 1 ■ mum 

Wad wbeieootnbined xx ith an\ of the oilier-m’li- .[tuif -<» lh. 1 • 1 <'" 

Wjprogrc^sivii alrupln • >t tIII* <>|>ln- III'IU'- mill I" - "I Kim- |cil» 1 |I .1 ill! 

ipterlsiic. Th.‘f.iih ninl.11 |».iI -h ^ .11«* <• I 1 1 h• ■ ■ 1. 11 < 1 1 u 11>.• 11.1*1. ■ V 'pin 

fifosis.or tin - * Arc'll li'nlu ii '.hi |ni|ul m.n in- 1 In- in 1 11111a. 1 m 1 in.I in 1' rM 
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8<)4 DISEASES OF THE NEltVOVS SYSTEM^ 

(C) (ihNMui, r.vni.Kis.—liven though these two diseases ajg bq. B&if 
nilieil ami ol'ten associated, it is of very great practical importance to detajj- 
niine, when possible, whether the type is to be spinal or cerebral” Jo?, fiTthe 
great majority of eases, when this is established, it does not change. The 
dilhculty arises in the premonitory stage, when ocular changes and. abnor¬ 
malities of sensation and the deep relieves may lie the only symptoms. At 
this stage anv’alleration in the mental characteristics is of the utmost sig- 
Milica nee. (See (leneial l’,ire~is.) Los* of the deep relieves and liglitninj 
pains .-.peat for tain's; active iclleves. with ocular changes, especially optii 
atrophy. arc suggestive of paresis, 

( T ) Visn it.vn ciusi s and xi.i'iuuui; svmi'Toms may lend to error, and in 
middle-aged men with severe, reclining attacks of gastralgia it is always 
well to heai in mind the possibility of tabes, and to make a careful evamina- 
tion of (he eves and of the knee-jerk. 

Prognosis.—Complete recovery can not he expected, but. arrest of the 
piocess is not iiiuommoii and a marked amelioration of the symptoms is 
ficquciit. Optu-nerve atrophy, one of the most serious events in the disease, 
has this hopelul aspect -that iinooidination rarely follows and the progress 
of the spinal symptoms mav he artesied. On the other hand, mental symptoms 
are more likely to follow. The optic atiopln itself is occasionally checked. 
On the whole, the pingim-ts in tabes i- had. The expcilencc of such men as 
Weir Mitchell. Charcot, and (towers is distinctly opposed to the belief that 
locomotor atavia is ever completely uircd .Vo such ease has come under 
my personal oh-ei vat ion. 

Treatment. —To aircst the progress and to relieve, if possible, the symp¬ 
toms me the objects which the practitioner should have in view. A quiet, well- 
regulated method of life is essential. It is not well, as a Mile, for a patient to 
give up his oreupat ion so long as lie is able to keep about and perform ordinary 
work, pioudcd there is no evident mental < liange. 1 know tabetics who have 
for years conducted large businesses, and there have been several notable in¬ 
stances ill our profession n| men who have iisen to distinction in spile, of the 
existence ol this disease. Kxeesses of all soil', more particularly m bacclui 
el mine, should he imefully avoided. A mini in the pie-atavm stage should 
not many. 

Care should he taken in the diet, parln ulatlv if gastric crises have oc¬ 
curred. To secure anest of ihc disease main lemedies have been employed. 
Although syphilis plavs h an impoiiant rule in the etiology, it is univer¬ 
sally acknowledged ih.it ncilhei meuuiy nor the iodide o| pot a'sium have any¬ 
thing like the '.line mtlueuie over the tabetic lesions that they have over tin 
ordinuiy syphilitic pioiessc-.. However, when the svplnlis is comparatively 
recent, when symptoms develop vv n Inn two years of the primary infection 
the disease mav he ai tested !>v menuiv and iodide of potassium The Crein I 
authors have leeentlv spoken min h mine hopefully of the henelit of aim- 
svplnlitie treatment in eailv eii'C' of tabes, and it is well to give the patient 
the henelit of at least one llioioiigh course ol moreimal inunctions and mdidi 
of potassium. Of remedies vvlmli mav lie tried and me believed hv sum 
writers to retard the progress, the following me mnmmended. Arsenic n 
full doses, nitrate of silver in quarter-gum do'C'. Calabar beau, ergot, am 
the preparations of gold. 
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DISEASES OF THE NEliVOUS SYSTEM.* 

svmploms Hint suggest tabes. For practical purposes we are forced to Keep 
Hie distinction clearly in mind, and for this reason it seems best, at least for 
the present, to consider them separately. 

There is, however, a group of cases m which the symptoms of the two difr 
oases are associated in every combination. The name “ tabo-paralysis ” has 
been given to these cases. 

(a) General Paralysis. 

Definition. —A chronic, progressive, disease of the brain and its meninges, 
associated with psychical and motor disturbances, finally leading to dementia 
and paialvsis. 

Etiology. - As in tabes, the most important individual factor is syphilis, 
which is antecedent in both conditions nt from TO to 00 per cent of all cases. 
Males aie alTccted much more frequently than females. Tt occurs chiefly 
between the ages of thirty and fifty-tiic, although it may begin in childhood 
as the result of congenital syphilis. An overwhelming majority of the ea«w 
aiem married people, and not infrequently both husband and wife are iillectcd 
or one has paresis and the other tabes. Statistics show that it. is more commoi 
in the lower classes of society, bill in America ill general medical practice tin 
disease' is eeitamlv iimie common in I be well-to-do classes. Heredity is i 
more important factor here than in tabes, although its influence is not great 
An important piedisposing cause is “a life absorbed in ambitious project 
wiib ail its stlongest menial efl'orts. its long-sustained anxieties, deferrei 
hopes, and straining expectation " ( Mickle). The habits of life so froqiioiitl 
seen in mine business men ill oill - large cilics. and well expressed by th 
phi,ise " binning the candle at. both ends," strongly predispose to (he dlseasi 
Morbid Anatomy. —The dura is often thickened, and its inner surfai 
max show the various loinis of In pert i opine pachymeningitis. The pin 
cloudy, thickened, and adherent to the ooitov. 'flic eerebro-'piual fluid 
increased in the meningeal span's, espeeiallv ill the meshes of the pin, and 
tunes to such an extent as to le-emhle cysts. The brain is small, and weig' 
less than noimal. The eoiivoluiions are atrophied, especially ut the union 
and middle lobes. In acute eases the loam may be swollen. In penoniie. m 
o'dematous The In,mi (ortex is iisiiallv led. and. exiepl in advanced cti'i 
il mav not he aliopbied, the nliophv of I ho bemi'pheies being at the expel 
nf the white matter. The lateral ventiieles aie dilated to iompeiisate for t 
atropln of the hum. and the ependyma mav he granular. The fourth vi 
tnole is more constantly dilated, with granulations of its floor covering ! 
calamus soriptoriii', a condition seldom seen in am other alfeitioii. 

//cdo/m/iid//// there i- atrophy of the nerve lihivs. especially the tangen 
and siipra-radul, degeneration of the lteive iell~ of the cortex, and a gi 
overgrowth of the neuroglia, with the presume of numerous giant -pidei ci 
In the dilated adventitial spaces of the blood-vessels there is a gloat act in 
latum of cells- -plasma cells with a few lymplioevtos and an occasional n 
cell. In the tissue itself are found Hie curious rod-'hnped structuns. wl 
are derived from the vessel walls. Compound ginnulai impa-ilos ate : 
found near necrotic areas. There i' often a veiv great iimen-e in the -i 
blood-vessels, and various kinds of alterations of the vessel wall' have 1 
described. The improved method' of staining the iieuro-libiil' (Caj.il 
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delirium, as it is called, is, however, not characteristic, as was : 
posed;' of paralytic dementia. Besides, it does not always occur, but 
stead there may lie marked melancholia or hypochondriasis, or, in. < 
stances, alternate attacks of delirium and depression. 

The facies has a peculiar stolidity, and in speaking there is ffiarijedlja 
lousncss of the 1 ips and facial muscles. The tongue is also tremulous, and 
he protruded with difficulty. The speech is slow, interrupfSC and blao#A 
Writing becomes difficult on account of unsteadiness of the hand. letters 
syllables, and words may be omitted. The subject matter of the patienf 
letters gives valuable indications of the mental condition. In many instanceo 
the pupils arc unequal, irregular, sluggish, sometimes large. Important 
symptoms in this stage are apoplectiform seizures and paralysis. There may 
be slight syncopal attacks in which the patient turns pale and may fall. Some 
of these are )irlil mal. In the true apoplectiform seizure the patient falls sud¬ 
denly. becomes unconscious, the limbs are relaxed, the face is flushed, the 
breathing stertorous, the temperature increased, and death may occur. Epi¬ 
leptic seizures are more common than the apoplectiform. There may lie 
a definite aura. The attack usually begins on one side and may not spread. 
There nisiV be twitching* either in the facial or brachial muscles. Typical 
Jacksonian epilepsy may occur. In a case which died recently under my 
care, these seizures were among the early symptoms and the disease was 
regarded as cerebral syphilis. Iteeiirring attacks of aphasia are not un¬ 
common. and paralysis, either monoplegic or hemiplegic, may follow these 
epileptic seizures, or may come on with great suddenness and be transient. 
In this stage the gait, becomes impaired, the patient trips readily, has diffi-.. 
cultv in going up or down stairs, and the walk may be spastic or occa¬ 
sionally tabetic. This paresis may be progressive. The deep reflexes are 
iisiiallv increased, hut may be lost. Bladder or rectal symptoms gradually 
develop. The patient becomes helpless, hi*dridden, and completely demented, 
and unless care is taken niav sulfer from bedsores. Death occurs from exhaus¬ 
tion or from some inleicurrent alfeetion. The spinal-cord features of dementia 
paralvtica may come on with or precede the mental troubles. There are eases 
in which one is in doubt for a tune whether the symptoms indicate tabes or 
dementia paralytica, and it is well to bear in mind that every feature of pre- 
alaxic talios may exist in the early stage of general paresis. 


( h ) Tithn-inruliixif. 

Emphasis has been laid on the probable identity of the processes underlyin' 
tabes and dementia paralvtica. the spinal cord in the first case receiving th 
full force of the attack, and the brain in the second. It lias been thought ilia 
stress is the factor which determines the location of the process, and that me 
whose occupations require much bodily exercise would be apt to have tube 
while those who-e activities are largely mental would suffer from pared 
Fsually when the cord symptoms are pronounced the svmptoms from the lira 
remain in abeyance, anil the rever-e is also true. There are exceptions 
this, and cases of well marked tabes may later show the typical symptoi 
naresis, but even then the ataxia, if it is not of too high a grade, oft 
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'I'hero are eases of ear,-1,nil -yphili- which . !.!v •iinulai. •hoe oils par 

Ivliea. The mode of on-d i- imporlanl. pari a ularlv w- ! s’is Mi. mi 
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h Iciohs !iinl‘ diffuse ineningo-enccphalitia, which may present nothing dys-fl 
(unlive, Imt the lesions, nevertheless, may he caused by the syphilitic virtsflif 
Cases also occur tn which typical syphilitic lesions are combined with the ojtli-j 
miry lesions of dementia paralytica. There are certain forms of lead enoffph-l 
alopalhv which resemble general paresis, and, considering the association on 
pluinbisin wilh arterio-sclerosis, it is not unlikely that the anatomical sab-1 
siialum of (lie disease may result from this poison. Tumor may sometimeSj 
simulate progressive paresis, but in the former the signs of general increase 
of the intracranial pressure are usually present. The Wassermann reaction 
(see S\philis) is present in n majority of eases. 

t'ljluilingiioUvi.— -The study of the cellular elements suspended in the cere-! 
bro-'piiial iluid, first instituted by Widal and Havant (1900) in cases of de- \ 
mentis paralytica, has tome to be an important diagnostic measure, particu- | 
In 1 1\ m tabes and paiesis. In both of these alTectionsjsjiinal lymphocytosis is . 
tin' rule ami is usually associated with a marked albumin reaction—the nor¬ 
mal fluid containing no albumin, or at most minute traces, and',.a negligible r 
number of formed elements. It is simply the expression of a subacute or ! 
chronic inllamimilon process, just as polymorphonuclear leukocytosis is char- ( 
acterislic of an acute process. It is, however, tirst and foremast the syplv.'~*-; 
triad- tabes, paresis, and eerebro-spinal lues—which is suggested by lyiii^'' 0 
evtosis in the spinal Haul. Positive reactions, cy I ((logical and chemical,'?/® 
among the earliest somatic svmploms. and may therefore clear up obscure 
vases of talics and paresis, just al the time when diagnosis is most difficult. 

Prognosis.— The disease rarely ends in recovery. As a rule the progress 
is slowly downward and the else terminates in a few years, although it is 
occasional!' prolonged ten or fifteen years. 

Treatment.—The only hope of permanent relief is in the cases following 
syphilis, which should he placed upon large doses ml iodide of potassium, and 
given a mercurial course. Careful nursing and the orderly life of an asylum 
are the onlv measures mvessmy in a great majority of the eases. For sleep¬ 
lessness and the epileptic seizures bromide* may he used. Prolonged remis¬ 
sions, which are not uncommon, are often erroneously attributed to the action 
of remedies. Active treatment in the early stage by wet-packs, cold to the 
head, and systematic massage have been followed by temporary improvement 

Haliers Zoster 

(Emin: And? Ihnnorrhnjir hi/lawmation of the Dorsal Hoot Ganglia). 

Zoster i- an acute specific disease of the nervous system with a looalizatio 
in the ganglia of the posterior roots (Head and Campbell). There are hivmol 
rhages and mllammatory foci, vv ith destine!mu of certain of the ganglion cell 
leading to degeneration of their u\is-cyUnder processes. W. T. Howard li. 
show ii. even in the herpes fac ialis such as accompanies pneumonia, that luemo 
rhagn lesions akm to those of true /.osier are demonstrable ill the Ca-seria 
ganglion. The two conditions, however, are etiologically cpnte distinct. 

Clnuiffard reports cases which indicate an extension of the process fro 
the posterior ganglia to Hu 1 neighboring meninges. There mav be pains dov 
the spine, girdle pains, and exaggerated knee jerks with marked lymphocytes 
llcii.es uurieuljris is associated with lesions in the otic ganglion (Ham- 
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scribcjl it. Luys and Lockhart Clarke first demonstrated that the cells <,'! tip 
ventral horns of the spinal cord were diseased. Charcot separated two tJJMb* 
one with simple wasting of the muscles, due, ho believed, 
confined to the ventral horns (and to this he restricted the name gro$pes|»e 
muscular alrophv—type, Arau-Dueliennc) ;.the other, in which i&ere-WMtega** 
tic paralysis of the muscles followed by atrophy. As the anatomical basis for 
this lie assumed a primary degeneration of the pyramidal tracts and a second¬ 
ary atrophy of the ventral horns. To this he gave the name of amyotrophic 
lateral sclerosis. There is but little ovidence, however, to show that any such 
sharp distinction ean be made between these two diseases, and Leyden and 
Cowers regard them as identical. 

Etiology.— The cause of the disease is unknown. It is more frequent in 
males (Iran in females. It allects adults, developing after the thirtieth year, 
though occasionally vomigcr persons are attacked. A large majority of all 
ca.sc.-Tor progre-sive muscular atrophy under twenty-five years of age belong 
to (he dystrophies. Cold, wet, exposure, fright, and mental worries are men¬ 
tioned a- possible causes. Erb has lately called attention to certain cases fol¬ 
lowing injury. Hereditary influences are present in certain eases. The rare 
form "winch occurs in infancy usually afTccts several members of the same 
family. Hereditary and family influences, however, play but a small part in 
llu* eiiologv or Ibis disease, and in this it is in contrast to progressive neural 
limsciihirTiirophy and the dystrophies. Vet, in the Farr family, which L 
recorded some years ago, in which thirteen members were affected in two gen¬ 
erations. with flic exception of two, the eases occurred or proved fatal above 
Hie age of forty, and Hie late onset speaks rather for a central affection. The 
soaslic form may develop laic in life—after seventy—as a senile change. 

Morbid Anatomy.— 1 The essential anatomical change is a slow degenera- 
ti,, n of (lie motor path, involving particularly the lower motor neurones. 
The upper neurones arc also involved, either lirst, simultaneously, or at a 
later period. Associated with the degeneration in the cells of the ventral 
horns there is a degenerative atrophy of the muscles. The following arc the 
important anatomical changes: (») The gray matter of the cord shows the 
most marked alteration. The huge ganglion cells id the ventral horns are 
atrophied, or, in places, have enlirelv disappeared, the neuroglia is increased, 
and the meduHated fibres are much decreased. The fibres of the ventral 
nerve-roots passing through the white matter are wasted, (b) The ventral 
roots outside of Hie cord arc also atrophied, (c) The muscles which an* 
affected show degeneiative atrophv. and the inter-muscular branches of tlm 
motor nerves arc degenerated, (d) The degeneration of the gray matter '- 
rarely confined to the cord, but extends In the medulla, where the nuclei of 
the motor cerebral nerves are found exten-ivelv wasted. (<■) In a majority oi 
all the eases there is sclerosis in the vcntro-lateral white tracts, the latoi.il 
pyramidal tracts particularly are diseased, but the degeneration is not confined 
In these tracts, and extends into the vcntro-lateral ground bundles. The dirnt 
cerebellar and the ventro-lnteral ascending fraets are spared. The degenera¬ 
tion in the pyramidal tracts extends toward the brain to different levels, and 
in several eases has been traced to the motor cortex, the cells of vvhuh havi 
been found degenerated. In the medulla the medial longitudinal f.i'eiculu- 
' ’’ — 1 'h In those eases in which no sclerosis has beer 
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■y'found in the pyramidal trad.' there has hivn a sclem'i- <>i tin- xonln> lalei 
: ground bundle (short I rads). 

Symptoms.—i'Irregular pains max pin ode ihe onset of iIn- xx.i'tmg, .11 
-cases may lie treated for diromc ilu'iimaii'm Tim hand' aie u-uall\ lit 
affected, land there i' dillieully in perfoi mmg I u .1 n- n 1.11111 Ml I a 1 inn- Tl 
muscles of the hall of the llmmh xx.l'to oailx. llun tin mleni--ei and Ini 

bticales, leaving IlliUhed depressions liolxxeen ill!.I.n.npal lioin- I llmialr 

the contraction of the ||e\or and extoii'iir uui'ih' and 1 In oxiiemo at 1 < 1;<I 
of the thumb musehs, the iiitereso.i, and 1 11 in In it ale' pinilmo-. the 1 Ian hai 
—main ill i/nlfr of Dnellenne Tin 1 llevo'ol the Ion aim .lie 11 u.nlx mxoln 
before the extensors. In the shoiililfi-gndle tin- deltoid 1- III-I all'.till, 
may XX’ll.'te exell licfore the Olhei inil'i'le' ol the ii|i|iei ■ \ 1 1 < in 1 1 \ din lull 

niu.sdes are gradually atl.nkod, the 111>|>• ■■ pail ol tin- h.i|« m loin: n man 

Unaffected. Oxx 1110 |o the fivhlolle" of the mini |c- x\ lin h i ■ | ■ | >< .1 1 il.lln In. 

tends to fall fonxard The plalX'ina mxonlc- i' iinallulid and olion h\|n 

trophies. The amt'and Ihetiiink mii'ele' max he mm h at 1.>|d.i. .I In Ion 1! 

legs are uttai led. Tile l.ne mil'eles .11 e al l.n lo d lale I 11 1111.1 1 • I \ I In inli 

costal and ahdominal nni'de' max he ni'olnd ihe \\. 1 -111 ■ ■ jinn.id- io . 

extreme grade, and the patient max lie ,t< 111.1ltx “'kin and l.oin and. .1 

“ lixiing skeleton'." the i a-i ' an not .11 in ' mu 1 inn and " id 

n 

shows." , llefnimille' and 1 mil 1 ai 1 1111— n -nil. uni lonlo-i- 1 alnco I alwa 
present. A eui uni'txx ill lung of the mil-i lo I Ida dial loll I I a m'niiHi xm 
torn, and may on nr in nm-ile' xxlmh aie not u 1 all.nlo'd li 1 a mo 
important '\mplom, Imt 1 mil. a' xx.i' honieil. -111■ ■ I a 'h.nnnii 1 
feature of the di'oa-e. The iinlahilil) id lie inu-ih- is imna id Si 11 
tiQn is UIl I ill p.l 11 < -d. hut tin- I >.1 1 II Til max 1 > • 11 .1 da 11 ■ ol niimline and toldin 
of the atrected liinh-. 'Idle galxamt and laiadu 111 1 1 a I *1 1 1 1 \ of tin 11111 il 
progrossixely dimini'he' and max heionn ' .Mini, tin- yalxaitn |o 1 1 tin/ I 
the longer tline In 1.1-1- nt i.ipid xia-twig and pualx-i tin nailnni ol 1 
general ion max I" ol.iained dho e\i ilalnlitx ol iho mixi linid, m.i, | i»'i 
after the mii'ele' luxe ira-ed lo 10-poml d In h*. ol poxxi 1 1- ii u.dlx pi 
portionate lo the xxa-ting 

Tile fo 1 ego 1 ny r ill -I 1 l|itlull applies to the gmup ol iao- in xxlindi I 
atrophy and pill a lx -I- me llai I id ill nil u a- < n.xx ■ i - tali' 11 III ol 11 " I i .1 
those xxhull (dianoi ■]• -t 11U' .1 anixntiophn 1 . 0 . ml n I010-1-, -pa In pain 
sis precedes the xxa-ling I In- limit atiopln 1 11 ~ 1 inxolx. lln 1 aim .1 
then the leg'. The ro'h \o- an gioatlx linn a ul II 1- nm ol the line " 
ditions in xxlllell 11 J.I'X ilonii-m.n he ohlained d In- Iim-I IX pn al 1 • mil 1 1 ion 
spH'tic paraplegia max In piodmed. On -tailin' lo xxalh. tin painnl .o 
glued to the ground and inalo - imdlei Inal all. lent lo III! lln lo. ihoii f. 
or ti ve short ipl iek -I op- III * 1 t.ll.i ‘11 oil lln* IO. •- >x 1 1 h the I n .d . 11 11 oxx 1 1 I ol x\ a i 

and finally he stall'nlf -onn 1 .. xx nh gnut Mpnlilv .. of lln palm 

can xvalk up and down 'tan- I" tt»*i Ilian on tin 1 *' el I in .xa-luej 1- in*, 
so extreme as ill tin* alotin lo'in and tin lo-- •.I poxxi r max ho out of p 
portion to it. The -phmetni- ai" unallicteil • mil po\x> 1 max In' lost rm 
Oases are met with xxlneh lone-pond .miiial" x to Ihe 1hnn.1l pullin' gi\ 
by Charcot of ainxotroplne lat. m! -d-io-i-. d m - aie noi nrx .nmmon. a 
it is nnieli more 11-ual to lux.- a eomhination of the txxo lxp. -. A Ihici 
atrophic j^iralvsis with inc-rea-ml n llexe» 1- often met xx it h I Im-e dilTercn 
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depend upon the relative extent of the involvement of the upper and lower 
motor 'segments and the time of the involvement of each. The condition may 
be unilateral. 

As the degeneration extends upward an important change takes place from 
the development of bulbar symptoms, which may, however, precede the spinal 
manifestations. The lips, tongue, face, pharynx, and larynx may be involved. 
The lips may 'lie affected and articulation impaired for years before serious 
symptoms occur. In the final stage there may be tremor, the memory fails, 
and a condition of dementia may develop. 

(lowers gives the following useful classification of the varieties of this 
affection: (I) \tonic atrophy. Incoming extreme; (2) muscular weakness 
with spasm. Imt without, wasting or with only slight wasting; and (3) atonic 
alropln, raidy extreme in degree, with exaggeration of the relieves. These 
conditions may “coexist in every degree and combination—between universal 
atonic atrophy on the one hand and universal spastic paralysis without wast¬ 
ing on the other.” 

Diagnosis. —Progressive (central) muscular atrophy begins, as a rule, in 
aditll life, without hereditary or family influences (the early infantile form 
being mi exception), and usually ulfeels first the muscles of the thumb, and 
gradually involves the mtorossei and linuhricalos. Fibrillary contractions are 
common, electrical changes ncuir, and the deep reflexes are usually increased. 
These characteristics aie usually siillieient to distinguish it from the other 
forms of muscular wasting. 

1 !n syringo-myelia the symptoms may lie very similar (o those in the spastic 
form of miisiiilar atrophy. The sensory disturbances in the former disease, 
as a nile, make the diagnosis clear, Imt when these are absent or but little 
developed it may he very dillicult or even impossible to distinguish the diseases. 

Treatment.—The disease is immable. 1 have never seen the slightest 
benefit limn drugs nr electricity. The downward progress is slow hut cer¬ 
tain, though in a few eases a temporary arrest may take place. With a history 
of syphilis, mercury and iodide of potassium may he tried, and (lowers recom¬ 
mends courses of arsenic am) the hypodermic injection of strychnine. Prob¬ 
ably the most useful means is systematic massage, particularly in the spastic 
eases. 

Itidlmr Parahini* ((ihiMo-lalrio-laryngeal Farulym). 

When (he disease atfeets the motor nuclei of the medulla first or enrly. it 
is called bulbar paialy-i'. hut it has practically no independent existence, a- 
the spinal cord is sooner or later involved. 

Symptoms.—The disease usually begins with slight defect in the speech, 
and the patient has dilliculti in pronouncing the dentals and lingual'. The 
paralysis starts in the tongue, and the superior lingual muscle graduallv be¬ 
comes atrophied, and finally the mucous membrane is thrown into transverse 
folds. In flu' process of wasting the fibrillary tremors arc seen. Owing to 
tins loss of power in the tongue, the food is with ditliculty pushed hack into 
the pharynx. The saliva also mav he increased, and is apt to aeemnulati 
in the mouth. When the lips become involved the patient can neither whi'th 
nor pronounce the labial consonants. The mouth looks large, the lips art 
' —.i 4Wi> is constant drooling. The food is masticated with difli 
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the atrophic muscles, but also in muscles and nerves wta^n w* wppj&totly 
normal. ' *’ ,^jV. -' 

This form of muscular atrophy seems to stand between the Cfcitntk form 
and the muscular dystrophies. Occurring in families and i te glfllririg . fe early 
life, it resembles the latter, but it is more like the former^ •thli-fflaaHary 
contractions ,and muscular twitchings are common, that the small muscles of 
the hand are apt to be involved, and that electrical changes are present. In 
the prominence of sensory symptoms it differs from both,.yIn of ampir«i 
double club-foot this disease should be suspected. 

3. The Muscular Dystrophies 
(Dystrophia muscularis progressiva, Erb). ■ 

Definition.—Muscular wasting, with or without an initial hypertrophy, 
beginning in various groups of muscles, usually progressive in character, and 
dependent on primary changes in the muscles themselves. 1 A marked hered 
itary disposition is met. with in the disease. 

Etiology.—Mo etiological factors of any moment are known other thai 
heredity. The influence may show itself by true heredity—the disease occur 
ring in two or more generations—or several members of the same generatio; 
may be affected, showing a family tendency. Many members of the sam 
family may be attacked through several generations. Males, as a rule, ar 
more frequently affected than females. The disease is usually transmittc 
through the mother, though she may not herself be affected. As many as 2 
or 30 cases have been described in five generations. In Erb’s cases 44 per eei 
showed no heredity. The disease usually sets in before puberty, but may I 
as lute as the twentieth or twenty-fifth year, or in some instances cv< 
later. 

Symptoms.—The first symptom noticed is, as a rule, clumsiness in t 
movements of the child, and on examination certain muscles or groups 
muscles seem to be enlarged, particularly those of the calves. The extern* 
of the leg, the glutei, the lumbar muscles, the deltoid, triceps and ml' 
spinal us. are the next most frequently involved, and may stand out w 
great prominence. The muscles of the neck, face, and forearm rarely still 
Sometimes only a portion of a muscle is involved. With this hypertrophy 
some muscles there is wasting of others, particularly the lower portion 
the pectorals and the lutissimus dorsi. The attitude when standing is ' 
characteristic. The legs are far apart, the shoulders thrown back, the s) 
is greatly curved, and the. abdomen protrudes. The gait is waddling 
awkward. Ln getting up from the floor the position assumed, so well km 
now through (towers' figures, is pathognomonic. The patient first 1* 
over in the all-fours position and raises the trunk with his arm-: 
hands are then tinned along the ground until the knees arc reached: i 
with one hand upon a knee ho lifts himself up, grasps the other knee, 
gradually pushes himself into the erect posture, as it has been expressed 
climbing up his legs. The striking contrast between the feebleness of 
child and the powerful-looking pseudo-hypertrophic muscles is \erv chara 
istic. The enlarged muscles may. however, be rolutiielv very strong. 

■ 1, s , ' !, so is stow, but nrogressixe. Wasting proceed- 
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Jnceipf the enlarged condition of tin* muscles dis.ippe.it \i tlu- 
d distortio ns and contractions are lommnn. 

BUsdesof the shoulder-girdle are neatly always a lb vied ■ .11U in tlu- 
during a symptom upon which Erb lav s great -ire— With the 
the arms, when one endeavors to iifi ilic palicnl. the shoulders 
„ c=ir to the level of the ears, and one get 1 - the impression as though the 
liilawflfreslipping through. These "loose shotildeis" aie \ci\ i lui.a ii i 
. 'iSie abnormal mobility of the shoulder-blades gi\c< 1 In-in .1 winged 
ppearance, and makes thosmus seem much longer than usual when ihe\ are 
. out. 

_ The patients complain of no sensorv symptoms. The atiophie mu¬ 
scles do.not show the reaction of degeneration except in evtiemeh rale ill 
stances. 


Clinical Ponna— A numher of illirerellt type* have Iteeii described, depend¬ 
ing upon the BgC at the Ollsel. the muscles lirsl nHVeli-d. the m.urrelice of 
hypertrophy, the prominence of heredity, etc. Hut Krb Ini* shown that there 
is no sharp division between these dilTcrciit forms, and classes them all under 
the name of ihislrujihia tuiisi iilnri* prugrrs miu. b‘or eonveineiiee of descrip¬ 
tion he subdivides the disease into two large gmup*: 

I. Those eases which incur ill c I old hood. 

II. The eases occurring in youth and adult life. 

The first division is subdivided into (1) tin- hvpcrlropliu and the 
atrophic form. 

Under the In peril opine foim. which i' the p-i ado hvpeilrnplm in 11 -< 11 l.ir 
paralysis of authors, he thinks it is useful todi immitsh between the ia-e. in 

which (a) the enlarged iiui'iles have iindeig. lipum.iUisis 1 <■. p-eudo 

hypertrophy—from those (/<> in which theic i~ ., ic.d Inpciimpliv 

The atrophic form al-o includes j« ( , sills In- 1 - I- 1 ) Tim ■ • ui-e- in which 
the muscles of the fn< e are involved eailv: tin 1 m lespniiil- in tIn- mlanlile 
form of Duehenne--the Eandou/v-|)e|emic tv pi. ( b ) ’I lm-e hi ■- in vvlneli 
the face is not involved. 

I. Dystrophin imi'i i<lnrt\ mui nifniiliim. 

1. Il v perl lupine form 

(il) \\ nil pseudo liv pel 1 lupin 

(ll) With leal ItV pel ItnpIlV. 

2. Atropine lorm 

(«) With piimaiv iiivolvemeuf of the face (infantile form of 
I tin holme | 

(b) Without involvement of the fan 

II. Dystrophia imm alnii* wen jimmim wl iiiliillnruni ( Erb'- 

jnvenile form). 

Morbid Anatomy,— \i muling to Erb. tin d 1 -< a-<■ mn-i- 1 - m a ili.ue/e in 
the muscles themselves. \l lii-t tin- nni'ele tiln• - hvpi-itiophv and bemme 
round; the nuclei Ilieiea-e, and the musclc-liloi - mav homme li--u 1 • <I At 
tho same time there i- a slight imria-i' in tin- mum 1 live ti--ne Sooiut or 
later the mtisclmfibres begin to iitiophv. and 1 1 inn let Is mine gnallv in¬ 
creased. Vacuole'ainl (i"Ure-app' u and tin Him' linnllv Is mine mmpletelv 
atrophic, the connective tissue l» mining inurkotlv meiea-ed bat may Is; 
deposited in the connective ti-siie to ,-m h an extent a- to (aii-s; hypertrophic 
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lipomatosis—pseudo-hypertrophy. Tlie different stages of these changes may 
he found in a single muscle at the same time. f 

The nervous system has very generally been found to be without demon 
st ruble lesions, but in certain cases changes in the cells of the ventral hor' 
have been described. ’ ' 

Diagnosis, —The muscular dystrophies can usually be distinguished read?" 
from the oilier forms of muscular atrophy. ‘ ' 

(ii) In |he cerebral atrophy loss of power usually precedes the atrophy 
winch is either of a moiioplegic or hemiplegic type. 

(//) lwmu ]irogressive (central) muscular atrophy the distinctions art 
plainly marked. This form begins in the small muscles of (lie hand, a situn 
turn rarely, if ever, affected by the dystrophies, which involve first, those o 
the calves, the trunk, the face, or the shoulder-girdle. In the central atrophy 
the read ion of degeneral ion is present and fibrillary twitchings occur in boll 
the atrophied and lion-atrophied muscles. In many cases, in addition to tlx 
wasting in tli(‘ arms, there is a spastic condition in the legs and increase in th< 
reflexes. The central atrophies come on late in life; the dystrophies develop 
as a rule, early, bi the progressive muscular dystrophies heredity plays ai 
important mlr. which in the central form is rpiite subsidiary. In the ran 
cases of early infantile spinal muscular atrophy occurring in families tin 
svmploins are so characteristic of a central disease that the diagnosis present: 
no difficultv. 

(i) In the neurilie muscular atrophies, whether due to lead or to trauma 
the general characters and the mode of onset arc distinctive. In the case- 
of multiple neuritis seen for the lirst time at a period when the wastin' 
is marked there is often difficulty, but the absence of family history and tin 
distribution are important features. Moreover, the paralysis is out of proper 
turn to the atiophy. Sensory symptoms may be present, and in the cases n 
which the legs are cluellv involved there is usually the slepimge gait so chai 
acteiistic of peripheral neuritis. 

(</) Progressive neural muscular atrophy. Here heredity is also a facto: 
and the disease 11-11.1!Iv begins m early life, but the distribution of utropliv 
and paralysis, vvlmli in tills affection is at lirst conlined to the periphery o 
the extremities, helps to distinguish it from the dystrophies; while the oeem 
renee of sensory symptoms, fibrillary contractions, and the marked decrease 11 
the electrical excitability usually make the distinction clear. 

'Die outlook 111 the primary muscular dystrophies is bad. The wastin. 
progiesses uniformlv. uninfluenced by treatment. Krb holds that by eleetricit’ 
and massage the progress is occasionally arrested. The general health shout 
be carefully looked alter, modern! ■exercise allowed, frictions with oil apple 
to the mii'iles, and when the patient becomes bedfast, as is inevitable soonc 
or later, care should lie taken to p went contractures in awkward |Kisition-. 

The three forms of progressive muscular wasting—progressive (central I 
muscular atrophv. progressive neural muscular atrophv. and the musculai 
dystrophies—have been considered as distinct diseases, but certain recen 
writings make it probable that ti e distinction may not be so sharp as «■ 
believe. Pertain eases occur which seem not to belong to nnv one of tin 
forms 1 ml to stand between them. The changes in the muscles which wen 
thought to lie characteristic of the dystrophies have been found in the othei 
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pi The central form occurs as a family di-ease in infum r..)n< 1 ilu- nejnm- 
lem has bwn found diseased in the dr-implue-. 

"Ijie whole question is in a chaotic state, and it i' at pit sent l.eiter i. 

1 the old division'. K\en if it should tain out to he tine, a Siiumpcll 
jta, that all the forms de|iend ii|>on a eonueiut.il leiidem \ ol 1 1o motor 
; to degenerate, thev re|>rcscnt wcll-dcliiied thiniMl t \ jmu. wliuli 
Call, Ils a rule, lie •,'ioiipi'd wilhoui 1 1: ll n 11 11 \, while ■. > l l. ~ |... n< 1111 ul 
Bach there is a fairh well-detennined anuioiiiu.il hu-i- 


life SYKTMM niSMASHS or 'III K IITi:i; Mol'iii: MCMIAT 

% 

The i|iicstnm of an mu ompheuted |> 11111 ac\ dceeiii i ol i In 111 >|•< i 

.motor neurones has not hcen decided Cu-e- with a i 1 iuii.il jin hu> toil), 
gpondiiig to this lesion are not muoiimion and llier ni.r. |i , i !• a lone 
time Without eh.nice. t' II lol t liliulclr tile i.ee. win, li liar. ..me U, . 1111 1.(i - \- 
have shown \aimus condition- In ouh two m ihn, lu |l . • 1 1 m .• lueii 
so lieailv lonliiied to the |0 I.umd.il li.nl lliat liar can h. i: • ■ I a an ii"ii- 

11H lit for the mdc|i> ..I tin.lit loll Tin no ol \|m'..w >i On ■ 1 1 

fold, and Sti uin|o *11 aie md ah-njutclr <oiiilu-ir> a- lln \ an imt .jinn |mi<* 
although lher L r " far to piorcth.il a dcccitciulioii in lln primedd ii.nl mar 
be llllt omplli ated. at ie.i't hu a Iona time ’lln am, in ir l„ ad im ilie 
grott]) of e.i'C' ll, si i lin’d hr I •< miIi.i i < 11 and Minmi»ll mid, i 1 In nun. In ndi 

tnrv sjiU'llc '|iliial I >:■ I a I .-I-. in w hit li the evti n i \ , -r I, on, . . nf 

the p\ramulal liaet- i- loniliiiied with -light <l> •, in i,iimn m .Iu i n.ui ,d 
the cord. 


I. serst n I’ ri; ri r.-is m \m i i 


(Tallis il'il sii 1 1 \ nimhijih . I'liinaiii / ah nil ,s, , fose ) 


Definition. \ aiadll.ll In--. n| poUel with |u III 'll ill, mu ill ol the 

hodv, tlu* lowei imi nan 1 1 ms Inina fli-t and nm I ,i tl • * l • • I mi.,in|,.ini,d lo 

iilU'etllil'' atroplir -, n-oi r di~lin h.iin e, ol ollicj rmptom 'I lu |i.itholo"ii il 

analomr I- umlelei III I III d. Irtll a o s|enne deal m I a t loll ,,| tin |e.i. modal li.nt 
is assumed 

Symptoms.— The a 1 nei.il -rmptom- nl -pa-ill p.n.iph giu in adull an nir 
distinctive. The pull, lit < ompluin-ol feeling Imd ol -lilln, III lln b 1 and 
perhaps of pain- of a dull ,n Inna , lui.u ter m tlu 1 i.n • m in 11 o - • a I r ■ 'I lu n* 
lliav he no definite In— Ilf porni. I ren when tin -pa-in i olid 1 1 ion i noli 
established. In otlui in-lam ,- thcic i- ilelimie we.,1 m .. The 11 ■!in i 
felt most in the momma In •' well derclop, d 'a . the a.m i nm ' ih.ii 
ucteristic. The Ice- an mored slilllr and with le -.t.ilmn lie toe di.ij and 
catch against the gimiiid. and in mt'eme u-, when tin I>.i 1 1 ol tlu foot 
rest- upon the ground a di-timt iloiiu- dere|,,p 'lln he me kepi , lo c 
together, the knee- tom li. and III i * 11 si I ll ia-e- the addm lol -pa 111 In.lt i .01 e 
eros-le^gcd jirogn—-nm tin ev.imiiulion. lie* ha mar ai to i upp'.ii t*.| 
erahlv supple, perliap- lle\cd and I 'tended read li. I ll ol III I ' a < t lie 11 a id it V 
i- marked. paiticularU when tin limbs are f»■ t. n<I<< 1 I lu pa m ol the 
adductor- id’ the thigh mar In -o .•rlmiue that lie h g m,- ■ paialid with 
the greale-t dillieullr In ia-<- ol tin- extreme ngidilr lIn patient ii-u.illy 
lose-the porter of walking. The nutrition p- well maiiil.imed the iriu-i|e- may 
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he hypertrophied. The reflexes are greatly increased. The slightest ttradi 
upon the patellar tendon produces an active knee-jerk. Tba-Metas-^eaw 
and the ankle clonus are easily obtained. In some instances* the skates' 
touch may throw the legs into violent clonic spasm, the condition i 0 /i' 
Brown-Sequard gave the name of spinal..epilepsy. The superficial & 
are also increased. The arms may be unaffected for years, brrt or®hj Ljjt 
they become weak and stiff, at the same time as the legs. This wi£S® \ 
in a colored bov who was in .my wards for several years. He presented { 
degree of general spastic rigidity that I have never seen equalled. The diseasr 
had begun after puberty, developed gradually, and remained quite stationer 
for more than a year before he left the wards. There were no other symptoms 

The course of the disease is progressively downward. Years may elapsi 
before the patient is bedridden. Involvement of the sphincters, as a rule 
is late; occasionally, however, it is early. The sensory symptoms rarely pro 
gross, and the patients may retain their general nutrition and enjoy excellen 
health. Ocular symptoms are rare. 

Diagnosis.—The diagnosis, so far as the clinical picture is concerned, i 
readily made, but it is often very difficult to determine accurately the natur 
of the underlying pathological condition. A history of syphilis is present ii 
many of the cases. Cases which have run a fairly typical clinical course upoi 
coming to autopsy have been found to have been due to very different eondi 
lions—transverse myelitis, multiple sclerosis, cerebral tumor, etc. Genera 
paralysis of the insane may begin with symptoms of spastic paraplegia, an 
Westplinl believed that it was only in relation to this disease that a primar 
sclerosis of the pyramidal tracts ever occurred. In any case the diagriosi 
of primary systemic degeneration of the pyramidal tract is, to say the leas' 
doubtful. 

8. Spastic Vvrai.isis ok Infants—Spastic Difi.kuia—Birth I’awiks 

( I’ara/ilnjia cercbralis spastica (Heine); Lillie’s Disease). 

Tn this condition there is a paralysis with spasm of all evlreniitics. datin 
from or shortly succeeding birth, more rarely following the fevers or a 
attack of convulsions. The. legs arc usually more involved than the arm 
there is no wasting, no disturbance of sensation. The reflexes arc increase* 
The mental condition is usually much disturbed. The patients are ofh 
imbeciles or idiots, helpless in mind and body. Ataxic and athetoid mov 
ments of the most exaggerated kind may occur. 

While only a limited number of cases of infantile hemiplegia arc cm 
genital, on the other hand, in spastic diplegia and paraplegia a large pi 
portion of the cases results from injury at birth. The arms may be so slight 
affected as to make it difficult to determine whether it is a ease of diplegia * 
paraplegia. The disease usually dates from birth, and a majority of the cln 
dron are born in iirst labors or are forceps cases, and are at birth asphvxi.it* 
blue babies. Boss suggests that ill feet presentations there may be lacerate 
or tearing of the ecrebro-spinal membranes. Premature birth is also given 
a cause. 

Morbid Anatomy .— 1 The birth palsies which ultimately induce the spa-t 
diplegias or paraplegias are most frequently the result of meningeal liarnir 
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fee* »The importance of this 1 111<>n ha- het n -h<>\tu l>\ ilie indie- 
poann and Sarah . 1 . McNutt. The bholiie: m.i\ t f 1111«* 1 1mii fhi’ \t■ 111- 
M i» one ease- which I ,-aw vviili IIii»i,' Imm the IumciIii lin.il muii- Th, 
BOnfaage has in many uw^ lnn-ii tlncRc-i o\ei the inutoi aie.i-. ami m then 
It the ilftellijjeilee inav -Hirer hut Iillie ; vv ith a mme e\ten-i\e ha mm i liaye 
tcialfv wl)gn it iiuplnute.s the ftonlal Inin—. auv guide ul pincnha inav 
jCfifltfjoni*d. It MH'iil- |iinliuhle tli.lt the -ileio-i- IhiiihI in (lie-e ia~i- linn 
altjffrom compression in the hlood-clo|. [u oilier ill-lain e- lln i mill il mu 
By he due to a fiel.ll nienmyo ein e|ihallli- In In auld|i-ie- mlluled in 
literature, in which the |i,ilieiit- died al aue- van me limn f v\«> in ihulv, 
the unatonin.il eoudltiou vva- eilliei a dilTii-e atiopliv. vvltnli via- inn -1 min- 
mon. or ]iorenee|ihalu-. I-Ta.in the fail I lint leilaui id the i.h- an- Imm 
prematurely, before the p.v lanudal Hint- an deve|n|m|. Il ha heen a nined 
hv .-nine that a nim-dcvelopnu id of llie-e Mail- i- the i.nie n| the ill ea-e 
f l hi- hvpotlie-i- ha- heen mad h\ Mane, \v lm liimt- (lie nann -pa-ln pain 
lo that ytoiip of iln inlanlde ea-i - in wlinli llien i- in, evnhine .if 
involvement of the hi am inti lie. Inal di-l in ham •-) n leg, \ , i, and il i- 
ill the.se eases llial lie helnm - lli, pviamidal li.nl lia- leniaimd mid, veloped 
Symptoms. \l lir-i iinllime ahumnml inav he nmni d ahmii ilie , lnl,| In 

some in-ihini•■- lln-ie have l„,n milv and lie,|mnl hhiiiiI hi . ilien al 
the age when the ■ liiId -hnnld In yin lo wall, n i iinlnid ihai lli, 
not u'isI readilv, and on ev.mmialn,n a -liirm-- ,,| 1 1 leg. and ami 
Even at tin* aye <>j two the 1 1 • ■ Id inav no| he ahh n, -il np and 
head is not well -uppm|ei| in tin nei k iim-i h - The iignlif. a 
more marked ill ill, ley-, ami then i- an addin lm -p.mn. 
tile feet, the fluid eilliei n-i- ,,n il- lm- and tin mnei 
with the knees • |,,-i together. ,,i ihe ley- inav l„ in, ,,l 
Upper limlis vai le- Il inav !„■ amli noln • aide m lh 
llinrked Us III the ley-. \\ Ill'll t III- -pa-tie I olid limn all, 1 1 
tilt 1 legs, vvu -peal, ol 1 lie mndilmif a- diphgia win 11 tin l,g. ah,in .ne in¬ 
volved, a- Jillrajileya I he|. Ml- In he lm -nil', n III |ea-nli Ini mil id' ling 

them separatelv. I mi-lanl iin-jiilur inovemcnl- ,,l the ami- me not hi.. 

Illoii. Tin: (told ha- jrieal dilln u 11 v in gin-piti" an nh|ei I '| lie ■- |,a -in and 
VVeaklie-s hi.IV he nmie i V nielli nil one -nle than I In ntlni Tin menial mi||- 
dllioil is. 11 s a mle. d, I, I live .Hid I nn v li I-i VI -ei/nn - an- i nnmioii 

Assoeiated vvilh l lie pa-ln paialv-i- an Ivm allnd mndiliun- ol i ,,n id 
erable interest, t liaiai lei vi d hv -pa-m and di-nnlend iiinvemenl - \ , inld 

with spastic diplegia inav pn-■ ni m an unn-n.d deyiee, iiiegul.ir nmv, mi-lit - 
of the muscles. In 111101111,1111:' In gi.i pan oh )• • 1 I In* Imy, 1 M ,, n |„. ilnoun 
out in a stiir, spa-nindn 111.■ *_r 11 1 .1 r in.inner. ,,r llien inav he 1 nn lanl iingul.ii 
movements of the slmidd, 1 -. >11111- and hand-, vv 11 h - 1 1 • > 1 1 1 mi non 1 1 oat mu n I the 
head. Cases of (hi- dc-iiiplmn have heen ill -1 I. I ,* d a- i/n,/,'/ v^ip, /,, n and 
the v may he dill'll nil lo -ep.n.ile fimn nmlliph -1 I * ■ n, -1 - and limn h i udluill' 
aiujvia. 

A still more reinaikahle mndii'oii 1- that ol lihihnU u//n/o,f-. m whnli 
there is a eonihinalimi ni -pa-m cane 01 le— mailed wilh the mo 1 evlraor- 

dinarv bizarre movuneilt-ol tin mu-ele. Til .million, a- a mle dale- III,III 

infancy. The patient inav not In aide to wall. The head 1- turned from side 
to side; there are continual irregular movement- of the fao mu-elcs, mid 


11 ml. aie 
1 hnmd. 

• dl, 11 the 
a ml, 1, 
\\ In 11 uppm I, d on 
-111 1.11 •' ol Iln I'eel^ 
Iln -I I If I n - of 11 le 
11 n 1 11 ■ inav U a- 
I In al 111- a - well a, 
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the mouth is drawn and greatly distorted. T.hc .extremities are morci 
rigid', particularly in extension. On the slightest attempt to move, often 
taueously, there an; extraordinary movements of the arms and*leg8,_ 
larly of the arms, somewhat like athetosis, thoogh much more exegpHft^ 
'J’he patients are often unable to help themselves on account of these 
ments. The reflexes are increased. The mental condition is variable. Im¬ 
patient may be idiotic, but in 3 of the 6 cases which 1 have seen the patient* 
were intelligent. Massalongo, who has carefully studied this condition, de¬ 
scribes 3 eases in one family. I have collected 53 cases from the literature, 
33 of which occurred in males and 20 in females. 

Treatment. —Little can be done for these children when the symptoms are 
extreme. In the milder cases patient training may do much to better the 
mental state when feoble-mindedncss accompanies the motor palsies. Exercises 
and massage should be given for the spastic muscles, and in many instances 
tenotomies and tendon transplantations may be helpful in improving the 
usefulness particularly of the lower extremities. On the view that, most of 
these eases date hack to an intracranial lumnorrhage during parturition, it is 
reasonable to suppose that an immediate operation with the removal of the 
cortical clot—for the etfusion of blood is usually on the surface of the hemi¬ 
sphere-might ward oir the disastrous consequences of compression on the 
infant's brain. Four of these cases, with asphyxia and convulsions after 
difficult labors, have been operated upon soon after birth by (lushing, and cor¬ 
tical clots have been removed. In two eases there has seemingly been a com¬ 
plete restoration to health ami an avoidance of the usual spastic sequels. 

3. Hereditary' Spastic Paraplegia 

(Hereditary Spastic Spinal Paralysis; Family form of Spastic Spinal 

l'arutysis). 

It is a family affection and only occasionally are the ascendants affected 
There are several forms: 

1. The pure spastic paraplegia—Striimpell’s type—in which two or men 
members of a family arc attacked. Trunk, anus, and brain are not alfccted 

2. Mixed forms: («) with features of multiple sclerosis as described b 
Cestan and (iiiillam; (b) amyotrophic lateral sclerosis type, with the adde 
feature of atrophy: (r) forms resembling Friedreich’s ataxia and the hero I 
it ary cerebellar ataxia; (tl) forms resembling cerebral diplegia. 

In a majority of the eases the disease liegins in children between the seven! 
and the fifteenth years. It may not develop until the twentieth year. T« 
three, or four members of a family are affected. Beginning in the legs vii 
characteristic spastic gait and all the features of an ordinary spinal parah-i 
the disease may extend and a I feet the arms, or there are added the symplm 
of multiple sclerosis or of one of the other above-named affections. Bins a 
more often affected than girls, 88 to 51, in the cases collected by Delearde ai 
Minet (1!)08). 

Tlie pathology of the disease is still under discussion. 

Amaurotic Family Idiocy ( Sailis ’ Disease). —A remarkable form of 
fantile paralysis has been described by Sachs, Peterson, and Hirsch. The d 
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Kjigte c which inxolxe* I lie entire gray imittoi .if the. cnii.il muxoits .-v-ien 
|MMjlitnploms an summari/ed hv Sax'lts aie: I. IVychie di*tmlume** iIiii 
feggj^in early life (lir.*t or second yeari an.l progress lo total nliocv 
Engl and ultimately complete purely >n ol i lie »-\iremitic*. xxlmh may lx 
Slier flaccid or spa-tic Incrcu-cd, decrca*ctl. <u uoimal leiiilnii i.'Ilexes 
'/ Partial, folloxx'nl by total blimlnc*- (inaiiilnr t lisuitr*--. xxiili *iil.-c.pien 
(xophy of the optic uerxc). .*>. Mura*mii.* ami death, tisiiallx In'loiv the *ccom 
I *r- 6 . Distinct familial type. O>..i*ional *yuiploni* aie nx-t.iguni-. *lm 

emus, hyporneusis. or imp.nimeiit of healing. The pathological cliHiigc- 
■e primitixe ty|H* of the (cielual . oiivoluiioim. nuuuogxii.i. deaeiiei.ili\. 
langes in the large pyi.iinid.il <cll*. ah', me ol the i.iiigential lilac*. ami 
“crou-c of the fibre* ol the while mallei. The blood \e**ol* aie normal. 
There is also degeneration of the pi r.imid.il . ..Ininn* of (he i mil (If eases 
collected by Such*, IT oecuned m *i\ fauiilie*. all m .lew*. 

•I. Mini's Sxemi.me Si-ism. Puim.xsis. 

Erb has de'eiihed a -implom gmiip mid. i (lie (eim *\pliilitu- *pinal 
paralysis, to wlmh mmli alleiilion Ini.* been gix.n The pmal* upon ulmli 
he lays sire** me a sen giadiial oti*et with a d.x.'lopiiionl liiiullx ol the fe.i 
turcs of a spa*tic pare*i*: the I'U.I.ui ivllex.* aie giullx m. n.i ..I 1 .11 1 llit- 
niusctllnr rignliu i* *liglil in i ..mpai 1*011 with tin i x.iegeiali .1 deep lell.ue* 
There Is rarely nineli pam. and the *en*ory dt.-lmham<•* me liixial lint then- 
may lie pura''the*ia and the midle ,*eii*alton. Tim Maddm and teilmn aie 
usually inxoixed. and llmie i- -e\ual l.iilme m impoteme \ml hi tlx. mi 
provenicnt i* mil Hiliv.p|enl. \ majoiilx ol in-lan. .•* ol pa*lu paialx-i* of 
nil tilts Tint the le-ull of *low i oil i p I e** lol I of ||.e coni ate a-oeialed with 

syphilis and helonc to tin* gn.iip 

Erb thought the |.-ion to he a -peeial fill III III luiL-xcrse lliyellll*. bill pel 
haps it should he i la**e.| with the *i*tem di*ea-e- under the name toxie -pa-tie 
spinal paralysi*. 


">. Smisnxux Sexsitc l‘xuxix*is. 


Following any le-ion ol lhepxi.iimd.il li.nl we max linxe *pa*lie pm.ily-i.-; 

thus, in a tran*xer*e le-mn of ..id. whether tin n -nil of -low lompie ion 

(as in caries), eltrome inxelili*. tin pie*-me ..f tmnoi, elironn inemiigo uue 
litis, or multiple *ileio-i-. ilegi m i.itnm take- pla.e in the pxi'amnhil tiael-. 

below tlu; point of di-ea-e The |.g- -oon I.. ,-lilf and iignl. and I In- 

reflexes increase. Ihi-tian ha- -In.wn that hi nmipie—ion jiaiaplegia if tin- 
t ransxerse lesion i.* complete, tin- Imili* max In- lla.. id, w it limit mi n-a-e in the 
refluxes — parn/jlii/ir /1‘i.ijm ol the I lem li. I lie ■ >.million ol the patmul 
in thc*c seeondnrx fmm- xaiie- n.t.i mmli In (hi.iine mx.-hli* oi m noil 
♦ ipic sclerosis lie max he able to walk about, hut with u eliai.n ten*tie pa-lu- 
gait. In the emnpre—ion mx.lm-. in fnntme. m in emu-, then- may In- 
complete Ins* of poxxei with rignlit. 

it may be dillicult or oxen unpo— ible to di-tmgm-li the-e i.i-e* from those 
of primary spastic jiara 1 y.- 1 * Ifeliam-e i* to be plaicd upon the associated 
symptoms; when the*e are ah*ent no definite diagno*is us to (lie can*e of the- 


spastic paralysis can be gixeu. 


6#' 
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6. Hysterical Spastic Paraplegia. 

There is no spinal-cord disease which may be so accurately mimicKea w 
spastic paraplegia. Jn the hysterical form there is wasting, the sensory , s y mp-' 
toms are not marked, the loss of power is not complete, and thcrC'ia.^ot that , 
extensor spasm so characteristic of organic disease. The reflexes are, as a 
rule, increased. The knee-jerk is present, and there may be a well-developed 
ankle clonus, (lowers calls attention to the fact that it is usually a spurious 
clonus, “due to a half-voluntary contraction in the calf muscles.” A true 
clonus does occur, however, and there may be the greatest difliculty in deter¬ 
mining whether or not the case is one of hysterical paraplegia. The hysterical 
contracture will be considered later. 

C. SYSTEM DISEASES OF THE LOWER MOTOR SEGMENT. 

1. Chronic Anterior Polio-myelitis 
(Progressive Muscular Atrophy — Aran-Duchenne). 

This disease has been considered as one of the types making up the pro¬ 
gressive (central) muscular atrophies. In certain rare cases the process is 
confined to the lower motor segment. They, however, differ so little clinically 
from many of the cases in which .the pyramidal tracts are involved that, it 
seems better to make no sharp distinction between them. The same may be 
said of chronic Imlhar paralysis. 

2. Ophthalmoplegia. 

« 

This disease is at times due to a chronic degeneration of the nuclei of the 
motor nerves of the eyeballs, and so is a system disease of the lower motor seg¬ 
ment. It, is treated of in connection with the other ocular palsies for the sake 
of simplicity and because afl ophthalmoplegias are not due to nuclear disease. 

3. Acote Anterior Polio-myelitis 
(Epidemic and Sporadic). 

Definition.—An acute infection of unknown origin occurring at times in 
epidemic form, more usually as sporadic cases, characterized anatomically in 
the former by wide-spread lesions in the spinal cord and brain, in the latter - 
by an acute myelitis of the anterior horns. 

Etiology. —Small epidemics have been described from time to time, par¬ 
ticularly in Norway and in the United States. In 1905-G there were in the 
former country many outbreaks —1,053 cases in all, with 1-15 deaths. In 
1907-8 a serious epidemic occurred in New York City. About 2,000 cases 
occurred, witli 0 to 7 per cent mortality. Harbitz and Schiel in their mono¬ 
graph describe very fully the Norwegian outbreaks, which have been chiefly 
in country districts, though there have been numerous cases in Christiania: 
some years ago Med in reported two outbreaks in and about Stockholm. Until 
the New York experience just mentioned the United States epidemics have 
been in country districts. The autumn months have been the periods of the 
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■trawtflgt-number of cases. A special feature of this form is the large nun 
'^adults. The.sporadic form is a widely distributed disease of children fi 
tile second to the fourth year. It rarely proves fatal. For 11)05 no eases 
reported in the Registrar General’s returns for Knglaml and Wales. Si 
far’s observations sliow that the incidence of the disease is greatest in 
rammer. The cause is unknown. It has been atliibuled to colij. overexert* 
tnd to falls. From the days of Mephibosheth infantile paralysis ha- ll 
attributed to the carelessness of nurses in letting the children fall In you 
adults overexertion may have an influence. 1 saw one ease which follow 
unusual effort in a football match. In the recent epidemics the baelenolo, 
of the disease has been studied, but without delimte results. 

Morbid Anatomy. —Tn the epidemic form wide-spread changes are m 
with. Harbitz and Schiel report on t!) cases. There was nothin;; in II 
throat or nose. In the spinal cord the gray miller was ehiellv alfeeied. ll 
anterior horns ratvre severely and in close relation with the hl<x>d-vc—cl 
The ganglion cells were greatly degenerated. 'I’liere were changes in (lie pi 
mater with lymphocytic inlillraiion. Above the cord tins slight inlillralio 
)f the pia could also be traced even to the hemispheres. In llie mnlulla am 
ions many of the nuclei were involved in a liieniorrliagic mllauimalioii. am 
nfiltiatioiis and dcgcncralions were found in the giny mailer of the liemi 
pheres. In the severe eases the anatomieal picluie is that of a dilTust 
leningo-myelilis and eneejilmlitis. In the milder vases, too, the change- fount 
rare very wide-spread. The morbid anatomy of the sporadic form has been 
arcfully studied. In In’s Goulslonian lectures, mill, Uuzznrd gives m full 
(.■tail ihc lesions which are those of an acute Incmorrhagic poliomvelili'. In 
ises ift which the examination is not made for some months or years the 
langes are very characteristic. Tim ventral, eoi mi in (be alTcctcd region is 
greatly atrophied and the large motor cells are eitlier entirely absent or only 
a few remain. The affected half of the cord may be considerably smaller than 
the other. The vcntro-lateral column may show slight sclerotic changes, eluelly 
in the pyramidal tract. The corresponding ventral nerve roots are alioplncd, 
and the muscles are wasted and gradually undergo a fully and sclerotic change. 

Symptoma.-rTlie epidemic form presents special features. I have already 
mentioned that young adults arc frequently attacked. There are remarkable 
abortive forms—eases with transient fever, headaches, vomiting, twitching- of 
the limbs, hut without subsequent paralysis. Iiiilhar cases have occurred in 
which the localization was in the medulla with a rapid course of from two 
to eight days. And, lastly, there are a few cases with the symptoms of an 
acute meningo-eneephal if is, coma, convulsions, rigidity, without local paralysis 
These features were noted by many observers in the New York epidemic. 

P In a majority of the cases of the sporadic form, after -light mdi.-po-i- 
tion and feverishness, the child is noticed to have lost the u-u of one limb. 
Convulsions at the outset are rare, not eon-tant as in the acute cerebral 
palsies of children. Fever is usually present, the temperature ri-mg to 101°, 
sometimes to 103°. Pain is often complained of in the early stages. This may 
he localized in the back or between the shoulders; any pressure on the paralyzed 
limbs may he painful, causing the patient to erv mil when lie is moved in bed. 
The paraly sis is abrupt in its onset and. as a rule, is not progn-sive, hot reaches 
its maximum in a very short time, even within twenty-four hours. It is rarely 
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generalized. The suddenness of onset is remarkable and suggests a primary 
affection of the blood-vessels, a view which the haemorrhagic character of the 
early lesion supports. The distribution of the paralysis is very variable. Its 
irregularity and lack of symmetry is quite characteristic of the disease. One 
or both arms may be affected, one arm and one leg, or both legs; •or it may 
be a crossed paralysis, the right leg and the left arm. In the upper extremi¬ 
ties the paralysis is rarely complete and groups of muscles may be affected. 
As ltcmak lias pointed out, there is an upper-arm and a lower-arm type of 
palsy. The deltoid, the biceps, brachialis anticus, the supinator longus may 
be affected in the former, and in the latter the extensors or flexors ofrthc fingers 
and wrists. This distribution is due to the fact that muscles acting function¬ 
ally together are represented near each other in the spinal cord. 

In the legs the tibialis anticus and extensor groups of muscles are more 
affected than the hamstrings and glutei. The muscles of the face arc very 
rarely, the sphincters hardly ever involved. While the rule is for the paralysis 
to be abrupt and sudden, (here are cases in which it comes on slowly and takes 
from three to five days for its development. At first the affected limb looks 
natural, and as children between two and three are usually fat, very little 
change may lie noticed for some tune; but the atrophy proceeds rapidly, and 
the limb becomes flaccid and feels soft and flabby. Usually as early as the 
end of the first week the reaction of degeneration is present. The nerves are 
found to have lost tlieir irritability. The muscles do not react to the induced 
current, but to the constant current they respond by a sluggish contraction, 
usually to a weaker current than is normal. The paralysis remains stationary 
for a time* and then there is gradual improvement. Complete recovery is rare, 
and, when the anatomical condition is considered, is scarcely to be expected. 
r I he large motor cells of the cornua, when thoroughly disintegrated, can not be 
restored. In too many cases the improvement is only slight, and permanent 
paralysis remains in certain groups. Sensation is unaffected; the skin reflexes 
are absent, and the deep reflexes in the affected muscles are usually lost. 

When the paralysis persists the wasting is exticine, the growth of the bones 
of the affected limb is arrested, or at any rule retarded, and the joints may be 
very relaxed; as, for instance, when the deltoid is affected, the bead of the 
humerus is no longer kept in contact, with the glenoid cavity. In the later 
stages very serious deformities may be produced by the shortening of the 
unopposed intact muscles. 

Diagnosis. —The condition is only too evident in the majority of cases. 
There is a'flaccid.'flabby paralysis of one or more limbs which has sot in 
abruptly. The rapid wasting, the lax stale of the muscles, (lie electrical reac¬ 
tions, and the absence of reflexes distinguish it from the cerebral palsies. In 
multiple neuritis, a rare disease in childhood, the paralysis is bilaterally sym¬ 
metrical,yaffects the muscles at the periphery of the limbs, and is combined 
with sensory svmp(oms.C_ The pseudo-paresis of rickets is a condition to be 
carefully distinguished. In this the loss of power is in (be legs.yrapid atrophy 
is not present, and certain movements are possible but painful. ‘ The genera' 
hyperswthesia of the skin, the characteristic changes in I lie bones, and tbe.flif 
fuse sweats aje present. Disease of the hip or knee may produce a pseudo 
paralysis which with care can be readily distinguished. Limp chorea may alsi 
bo confused with it. 
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Prognosis. — I’hc outlook ill any case for complete recoverv is bad, Tli 
natural course of flie disease must be borne in mind; (lie sudden ousel, tit 
tapid but not progressive loss ol power, a stationary period, (lien limited ini 
provement in certain muscle groups, and dually in main mss eniiliaoliirc 
and deformities. There is no oilier disease in which the physician is so ( ,flci 
subject to unjust criticism, and I In* friends should lie t old al the onlsct Ilia 
in the severe and e\lcn*ivc paralysis comjilclc recovery should nol hcy^iccied 
The best to be hoped for is a gradual rcslor.ition id' power in lerlaili miiseli 
groups. In estimating the probable grade of permanent paralysis, the elyclrica 
examination is of great \alue. 

Treatment.- —-The Irealmenl <d‘ aciile infantile paralysis lias a bright am 
a dark side. Ill a ease of anv e\lenl eoniplele recoveiy can not lie e\pee|ed 
Oil the other hand, il is remarkable how mueli impioveiiienl nun linalh laki 
place in a limb which is al liM complHcli II JKVItl <111(1 lu'ljlIt'Ns The follow- 

treatment may 1m* pursued: Ji seen in the felu'ile sl.iiic. ;i hn^k la\ali\c 
and a fever mixture may he given. The child should lie in iied^ind (lie all'cclcd 
limb or limbs wrapped m col Ion. As in the great majoim of eases the 
damage is alreadv done when (lie pliysnnin is called and ihc disease makes 
no further progress, Ihc applualion ol hlislcis and oilier 1’oinis of cminler- 
irritation to Ihc hack is irratmiial and only cruel In Ihc child. 

The general nutrition should he carel'iilU uiamlamed hy feeding the 
child well, and Inking it out of doors even d.n. As soon as the child ran 
bear friction the all'cclcd part should he carefully giddied; al li i-I once a dnv. 
subsequently morning and evening. Any inlelligeiil molher <an he laugh) sv»- 
tematieully to rub. knead, and pinch (lie mii-clcs. u-ing either llie hare hand 
or, better still, sweet oil or cod-liver oil. This is worth all Ihc ollici inc.i-mg's 
advised in the disease, and should he svsteniulicullv prailNed for monllis. or 
even, if necessary, a year or more. Klectneily hie a mueli moie limited ice. 
and can not lie compared with massage in m,mil.lining the nnlritioii of the 
muscles: The faradic current should he applied to (hose muscles which 
respond. The essence of Ihe trcalincnt is in maiiiiaiiiing Ihc niilnliou of the 
muscles, so thill in Ihe gradual improvement wlinli lakes place in pails, at 
least, of the affected segments of the cord the motor impulses mnv have to 
deal with well-nourished, not afiophicd muscle liloes, 

/Of medicines, in Ihc eailv stage ergot and helladomia have been warmly 
recommended, hut it is iinlikclv that I hey have the slightest iiilluenee, haler 
in the disease strychnia may he Used with advantage in one or two minim 
doses of the liquor slnclmum', which, if it has no other effect, i' a useful Ionic. 

The most distressing eases are those which come under the notice of the 
physician six, eight, or twelve months afler the onset of the paralysis, when 
one leg or one arm or both leg- are flaccid and have little or no motion. Can 
nothing lie done? A earelul electrical test should he made to usccrluiu winch 
muscles respond. This mav nol he apparent at til-I, and several applications 
may he necessary before any contractility is noticed. With a few lessons an 
intelligent molher can he taught to use Ihe electricity ns well as lo apply Ihe 
massage. If in a case in which the paralysis lms lasted for six or eight months 
no observable improvement takes place in the next six months with thorough 
and systematic treatment, little or no hope can be entertained of further 
change. 
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In ihe-luter -stage care should be taken to prevent the deformities resulting 
from the contractions. Great benefit often results from a carefully applied^ 
apparatus. Surgical measures, particularly the transplantation of tendons 
from intact to paralyzed groups of muscles in order to restore the motor Bal¬ 
ance of the extremity, have proven of distinct advantage in many cases. A 
large number .of these operations have been done in the past few years. Very 
ingenious and complicated procedures are often carried out, and the partid 
transference of function from a flexor to a paralyzed extensor, or from a pro¬ 
nator to a paralyzed supinator muscle, or vice versa, may be satisfactorily 
accomplished. It is possible that nerve anastomoses in favorable cases may’ 
come to supplant these tendon transplantations. 

4. Acute and Subacute Polio-myelitis in Adults. 

An acute polio-myelitis in adults, the exact counterpart of the disease in 
children, is recognized. A majority, however, of the cases described under this 
heading have been multiple neuritis; but the suddenness of onset, the rapid 
wasting, and the marked reaction of degeneration are thought by some to bo 
distinguishing features. Multiple neuritis may, however, set in with rapidity; 
there may be great wasting and the reaction of degeneration is sometimes 
present. The time element alone may determine the true nature. Recovery 
in a case of extensive multiple paralysis from polio-myelitis will certainly be 
with loss of power in certain groups of muscles; whereas, in multiple neuritis 
the recovery, while slow, may be perfect. 

The subacute form, the paralgsie generale spiruile antericure subaigue of 
Bunhenne. is in all probability a peripheral palsy. The paralysis usually begins 
iu the legs with atrophy of the muscles, then the arms are involved, but not 
the face. Sensation, as a rule, is not involved. 

5. Acute Ascending (Landry’s) Paralysis. 

Definition.—An ascending flaccid paralysis, beginning in the legs, rapidly 
extending to the trunk and arms, and finally involving the muscles of respira¬ 
tion. Sensation and electrical reactions are normal, and there is retention of 
sphincter control. 

Etiology and Pathology. —This disease occurs most commonly in males 
between tin; twentieth and tliirtieth years. It has sometimes followed the 
^specific fevers. Many of the common pathogenic organisms may, especially 
in patients debilitated by disease, give rise to symptoms of acute ascending 
paralysis and can produce changes in the cord and nerves resembling those 
found in Landry’s paralysis. Thus the typhoid bacillus may produce clinically 
an acute ascending paralysis. The most recent careful studies have not solved 
the problem of this remarkable disease. There are two views: First, that it. is 
a peripheral neuritis (boss, Neuwerk, Barth, and many others). Spilier 
in a rapidly fatal case found destructive changes in the peripheral nerves 
and corresponding alterations in the cell bodies of the ventral horns. He sug¬ 
gests that the toxic agent acts on the lower motor neurones as a whole, and 
that, possibly the reason why no lesions were found in some of the cases is 
that the more delicate histological methods were not used. Buzzard has iso¬ 
lated in pure culture in one case a micrococcus (M. thecal is), and found 
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fee organism in largo numbers in the tissues outside the spinal dura. Sec 
jply, that it is a functional disorder without a recognizable analo’uica 
asis. Becent negative autopsies support this view. While waiting for addi 
tonal light, we inay regard the disease ns an acute poisoning of (lie lowei 
lotor neuronos. 

. Symptoms. —(Weakness of the legs, gradually progressing, often with toler¬ 
able rapidity, is the first symptom. In some eases within a leu hours the 
paralysis of the legs becomes complete. The muscles of the trunk are next 
affected, and within a few days, or even less in more acute cases, (lie arms 
are also involved. The neck muscles are next attacked, and finally the muscles 
of respiration, deglutition, and articulation. ^The rellcxcs are lost. Imt I ho 
^muscles neither waste nor show electrical changes. .The sensory symptoms are 
variable; in some eases tingling, numbness, and hypora'lhc-aa have lieeii 
present. In the more characteristic cases sensation is intact ami the sphincters 
arc uninvolved. Enlargement of the spleen, which occurred in the only two 
cases in niy wards, has been noticed in several other cases. The course of the 
disease ia variable. It may prou> fatal in less than two da vs, Ollier eases 
persist for a week or for two weeks. Til a large proportion o! the ea-es the 
disease is fatal. One patient was kept alive for It days In arlflieial respira¬ 
tion (C. L. (li-eene). 

Diagposis.—The, diagnosis is difficult, particularly from ccrtaiu forms of 
multiple neuritis, and if wo include in Landry's paralysis the cases in which 
sensation is involved, distinction between the two affect ions is impossible. Wo 
apparently have to recognize the existence of a rapidly advancing motor par¬ 
alysis without involvement of the sphincters, without wasting or’electrical 
changes in the muscles, without trophic lesions, and without fever—features 
sufficient to distinguish it from cither the acute central myelitis or the polio¬ 
myelitis anterior. It is doubtful, however, whether these characters always 
suffice to enable us to differentiate the eases of multiple neuritis. 

TV. COMBINED SYSTEM DISEASES. 

When the disease is not confined within the limits of either the afferent 
or afferent systems, hut affects both, it is known as a combined xi/xlrm ihwaxe. 
Some authors contend that (lie diseases usually classed under (his head are 
not really system diseases, hut are diffuse processes. 'Plus is the view taken 
iy Leyden and (loldseheider, who limit the term system disease to locomotor 
itaxia and progressive muscular atrophy. 

In certain eases of locomotor ataxia which have run a fairly typical course 
here may be found nfler death, besides the anatomical picture corresponding 
o this disease, a moderate degeneration of the pyramidal tracks and of (he 
antral horns. In progressive muscular atrophy, oil the oilier hand, then; 
nay he degeneration in the dorsal columns. During life llie-e secondary m- 
olvoments of other systems, as they may he termed, riiav or may riot be 
accompanied by demonstrable symptoms, and when such do occur fboy make 
their appearance late in the disease. 

There is another group of eases in which from the very first the symptoms 
point to an involvement of both the afferent and efferent svstems, and it is 
to these that the term primary combined system disease is usually limited. 
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1. Ataxio Paraplegia. 

0 

This name is applied by Gowers to a disease characterized elinicall^ljfc* 
combination of ataxia and spastic paraplegia, and anatomically by inyolvegiffljt 
of the dorsal and lateral columns. 

The disease is most common in middle-aged males. Expssurato.nold and 
traumatism have been occasional antecedents. In striking contrast to ordi¬ 
nary tabes a history of syphilis is rarely to be obtained. 

The anatomical features are a sclerosis of the dorsal columns, which is 
not more marked in the l um bar region and not specially localized in the root 
zone of the cuneate fasciculi. The involvement of the lateral columns is 
diffuse, not always limited to the pyramidal tracts, and there may be an 
,annular sclerosis. Mario believes that in many cases the distribution of the 
sclerosis is due to the arterial supply and not to a true systemic degeneration, 
the vessels involved being branches of the dorsal spinal artery. 

The symptoms are well defined. The patient complains of a tired feeling 
in the legs, not often of actual pain. The sensory symptoms of true tabes are 
absent. ■, An unsteadiness in the gait gradually develops with progressive weak¬ 
ness. The reflexes are increased from the outset, and there may be well- 
developed ankle clonus, Rigidity of the legs slowly comes on, but it is rarely 
so marked as in the uncomplicated cases of lateral sclerosis. From the start 
incoordination is a well-characterized feature, and the difficulty of walking 
in the dark, or swaying when the eyes are closed may, as in true tabes, be 
the first symptom to attract attention. In walking the patient uses a stick, 
keeps the eyes fixed on the ground, the legs far apart, but the stamping gait, 
with elevation and sudden descent-of the feet, is not often seen. The inco¬ 
ordination may extend to the arms. Sensory symptoms are rare, but Gowers 
calls attention to a dull, aching pain in the sacral region. The sphincters usu¬ 
ally become involved. Eye symptoms are rare. Late in the disease mental 
symptoms may develop, similar to those of general paresis. 

In well-marked cases the diagnosis is easy. The combination of marked 
incoordination with retention of the reflexes and more or less spasm are char¬ 
acteristic features. The absence of ocular and sensory symptoms is an impor¬ 
tant point. 

2. Primahy Combined Sclerosis (Putnam). 

The studies of J. ,T. Putnam, Dana, Bastianelli, Kisien Bussell, Collier, 
and Batten have separated from ninong the lesions of the cord a fairly well 
defined disease, characterized anatomically by a diffuse degeneration, often in 
discrete patches. The dorsal and lateral columns are constantly involved, 
chiefly in the thoracic and cervical regions. The nerve roots and the gray 
matter show no changes. The lesions have the “ appearance of a non-systemic 
primary neurone degeneration, not dependent upon antecedent inflammation” 
(E. W. Taylor). 

Of Putnam’s 50 cases, 31 were women, all but 5 above thirty years old. 
A majority of the patients were of small stature and slender frame, and in 
many there bad been a general lack of vigor and a chronic pallor and debility; 
7 presented profound aniemia. There was no luetic history. The relation of 
this group to anaemia is interesting. Russell, Batten, and Collier make thwe 
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'groups: (1) cases of profound anumiia (and om> may add of cachexia), 
'H'hich daring life no symptoms were present, but hi which there wero'foiu 
oonrbined scleroses of the cord post mortem; (2) eases of progressive permeioi 
anffimia, in which spinal symptoms have occurred; (;S) eases of eliron 
sclerosis t»f the cord, in which there occurs, as a secondary feature, a sevei 
anfemia. 

The symptoms are both sensory and motor. The onset is usually wit 
numbness in the extremities, progressive loss of strength, and eniaeiatioi 
Paraplegia gradually develops, before which there have been, as a rule, spasti 
symptoms with exaggerated knee-jerk. The arms are affected less than lb 
legs. Mental symptoms suggestive of dementia paralytica may develop Iowan 
the close. 

3. IIereditaby Ataxia ( Friedreich’s Ataxia). 

In 1861 Friedreich reported 6 cases of a form of hereditary ataxia, am 
the affection lias usually gone by his name. Unfortunately, pimiiiiyui Inna, 
multiplex is also called Friedreich’s disease; so it is best, if his name is use< 
in connection with this affection, to term it Friedreich’s ataxia. It is a verj 
different disease in many respects from ordinary tabes. It. may or may not 
be hereditary. It is really a family disease, seveinl brothers and sisters being, 
is a rule, affected. The 113 cases analyzed by Unllith occurred in 11 unrelated 
families. In his series inheritance of the disease itself occurred in only 33 
lases. Various influences in the parents have been noted; alcoholism in only 
f cases. Syphilis has rarely been present. Of the 113 cases, 86 were males 
ind 57 females. The disease sets in early in life, and in (Inllith's series 15 
iceurred before the ago of two years, 3'J before the sixth year, 15 between 
he sixth and tenth, 20 between the eleventh and fifteenth, 18 between fhe 
ixteenth and twentieth, and 5 between the twentieth and twenty-fifth years. 

The- morbid anatomy shows an extensive sclerosis of the dorsal and lateral 
columns of the spinal cord. The periphery, and the cerebellar tracts are usu¬ 
ally involved. The observations of Dejcrine and Jxstullu are of special interest, 
since they seem to indicate that the change in this disease is a neurogliar 
(ectodermal) sclerosis, differing entirely from the ordinary spinal sclerosis. 
According to this view, Friedreich’s disease is a gliosis of the dorsal columns 
due to developmental errors; hut the question is still unsettled. 

Symptoms. —The ataxia differs somewhat from the ordinary form. The 
• incoordination begins in the legs, hut the gait is peculiar. It. is swaying, 
irregular, and more like that of a drunken man. There is not the characteristic 
stamping gait of the true tabes, llomberg’s symptom may or may not he 
present. The ataxia of the arms occurs early and is very marked; the move¬ 
ments are almost choreiform, irregular, and somewhat swaying. In making 
any voluntary movement the action is overdone, the prehension is elaw-like, 
and the fingers may he spread or overextended just, before grasping an object. 
The hand frequently moves about an object for a moment and then suddenly 
pounces upon it. There are irregular, swaying movements of the head and 
shoulders, some of which are choreiform. There is present in many cases what 
is known as static ataxia, that is to say, ataxia of quiet action. It occurs when 
the body is held erect or when a limb is extended—irregular, oscillating move¬ 
ments of the head and body or of the extended limb. 
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Sensory symptoms arc not usually present. The deep reflexes are lost early 
in the\lisease, and, next to the ataxia, this is the most constant and important 
symptom (Striimpell). The skin reflexes are usually normal, and the nnni|krv 
reflex to Unlit is practically never affected. 

Nystagmus is a characteristic symptom. Atrophy of the optic nerve rarely 
occurs. A striking feature is early deformity of the feet. There is talipes 
equinus. and the patient walks on the outer edge of the feet. The big toe iff 
flexed dorsally on the first phalanx. Scoliosis is very common. 

Trophic lesions arc rare. As the disease advances paralysis comes on and 
may ultimately he complete. Some of the patients never walk. 

Disturbance speech is common. It is usually slow and scanning; the 
expression is often (lull; the mental power is, as a rule, maintained, but late 
in the disease becomes impaired. 

Diagnosis.—The diagnosis of the disease is not difficult when sevqral mem¬ 
bers of a family are affected. The onset in childhood, the curious form of 
incoordination, the loss of knee-kicks, the early talipes equinus, the posi¬ 
tion of the great toe, the scoliosis, the nystagmus, and scanning speech make 
up an unmistakable picture. The disease is often confounded with chorea, 
with the ordinary form of which it has nothing in common. With hereditary 
chorea it has certain similarities, but usually this disease does not sot in until 
after the thirtieth year. 

The affection lasts for many years and is incurable. Care should be taken 
to prevent contractures. 

Cerebellar Type. 

There is a form of hereditary ataxia, described by Marie as cetebeRar 
Mre da-ataxia, which starts later in life, after the age of twenty, with-disa¬ 
bility in the legs, but the gait is less ataxic than “groggy.” '<Thc knee-jerks 
are retained, and a spastic condition of the legs ultimately develops. There 
'"is no scoliosis, nor docs club-foot develop. Sanger Brown’s cases, 25 in one 
family, and J. It. Neff’s, 13, appear to belong to this type. The cerebellum 
has been found atrophied in 2 cases. 

4. Pkooukssivk Intehstitut. HyrEiiTitoriiio Neuuitis ok Infant’s. 

Under this imposing title Dejerine and Sottas described a rare and inter¬ 
esting affection. It is a family disease, and begins in early life. The symp¬ 
toms are those typical of locomotor ataxia, to which is added progressive mus¬ 
cular atrophv, with involvement of the face and a hypertrophy and hardening 
of the peripheral nerves. As the name indicates, it is an interstitial hyper¬ 
trophic neuritis with secondary involvement of the dorsal columns of the cord. 
This disease has been associated with progressive neural muscular atrophy, but 
Dejerine has shown that it is quite distinct. 

5. Toxic Combined Sclehosis. 

Certain poisons_cause changes in the .lateral and dorsal columns of the 
cord that resemble those of the combined system diseases. They have been 
.demonstrated in pellagra and in ergotism, and have already been described. 
In pernicious amemia and many chronic wasting diseases these scleroses occur, 
and are believed to be due to the action of poisons produced within the system. 
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0. DIFFUSE DISEASES OF THE NERVOUS SYSTEM. 

I. AFFECTIONS OF THE MENINGES. 

Diseases of tjie Duka Mater (Parliyniviiinyilu). 

Pachymeningitis Externa.-/r(iEiiEiutxT,. —llmaum-hago often occurs os t 
i rgjjfilt nf frmhir c Inflammation of the external layer of the dura is raw 
^Caries.of the bone, ipllior extension from Uil'liilit-our disease or due to syphilis 
is the principal cause. In the syphilitic eases there may he a great thiekemii). 
of the inner table and a large collection of pus beta ecu the dura and 1 he bone 

Occasionally the pus is infiltrated between the two layers of the dura maloi 
or may extend through and cau-e a dura-arachnitis. 

The symptoms of external paclnmeningitis are indefinite. In the syph¬ 
ilitic eases there may he a small sinus communicating with the exterior. Com¬ 
pression symptoms may occur with or without paralysis. 

£ SW iAlr.—All acute form may occur-in syphilitic ailed ions of the hones, 
.ill tumors, anil-m nnoiin-ni. The symptoms are those of a compression of 
the cord. A chronic form is much more common, and is a constant accom¬ 
paniment of tuberculous canes of the spine. The internal surface of the dura 
may he smooth, while the external is rough and colored with caseous masses. 
The entire dura may lie surrounded, or the process may be confined to (lie 
ventral surface. 

Pachymeningitis Interna.—This occurs in tlm-e forms: (I) IVendo-mem- 
branous, (2) purulent, and (fl) luemorrliagie. The lir-4 two are unimportant. 
Pseudo-meinhianous inflammation of (tie lining membrane ol (he dura is iTot 
usually recognized, hut a most characteristic example of it came under my 
observation as a secondary process in pneumonia. Purulent pachymeningitis 
may follow an injury, hut is more commonly the result of extension from 
inflammation of the yds. it, is remarkable how rarely pus is found lid ween 
the dura and arachnoid membranes. 

H^MOKiuiaoic Paohymeniniiitis (Ihnmal.uiiM of the Dura Main). 

Cerebral Form.—This remarkable condition, first described by Virchow, 
is very, rare in general medical practice. During ten, years no instance of it 
came under my observation at the Montreal (ieneral Hospital. On the oilier 
hand, in the post-mortem room of the Philadelphia Hospital, which received 
material frond a large almshouse and asylum, the cases were not uncommon, 
and within three months I saw- four characteristic examples, three of which 
came from the medical wards. The frequency of the condition in asylum work 
may be gathered from the fact that in 1,1K5 post modems at the (Joxernment 
Hospital for the Insane, Washington, to June till. 1897, there were JD7 eases 
-with “a true neo-membrane of internal pachymeningitis’' (Itlaeklmrn). Of 
these eases, 45 were chronic dementia, 87 were general paresis, .’it) senile de¬ 
mentia, 28 chronic mania, 28 chronic melancholia. 22 chronic epileptic insan¬ 
ity, 6 acute mania, and 1 ease imbecility. Forty-two of the cases were in 
persons over seventy years of age. 

It has also been foundun profound antenna and other c discaaes at the blood 
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and of ..tbeJdood- vessels, and is said to have followed certain of th^aento 
fevers^ Herter has called attention to the not infrequent occurrence of the 
i, lesion in badly nourished, cachectic children. 

T hff g mrhid anatomy is interesting. Virchow’s view that the delicate vas¬ 
cular membrane precedes the hasmorrhage is undoubtedly correct. Practically 
we see one of .three conditions in these cases: (a) subdural vascular mem¬ 
branes, often of extreme delicacy, formed by the penetration of blood-vessels 
and granulation tissue into an inflammatory exudate (so-called “organiza¬ 
tion” of an inflammatory exudate); (b) simple subdural hemorrhage; (c) 
a combination of the two, vascular membrane and blood-clot. Certainly the 
vascular membrane may exist without a trace of haemorrhage—simply a 
fibrous sheet of varying thickness, permeated with large vessels, which may 
form beautiful arborescent tufts. On the other hand, there are instances in 
which the subdural haemorrhage is found alone, but it is possible that in 
some of these at least the haemorrhage may have destroyed all trace of the 
vascular membrane. In some cases a series of laminated clots are found, 
forming a layer from 3 to 5 mm. in thickness. Cysts may occur within this 
membrane. The source of the luemorrhage is probably the dural vessels. 
Huguemn and others hold that the bleeding comes from the vessels of the 
pia mater, but certainly in the eayly stage of the condition there is no evidence 
of this; on the other hand, the highly vascular subdural membrane may be 
seen covered with the thinuest possible sheeting of clot, which has evidently 
come from the dura. The subdural luemorrhage is usually associated with 
atrophy of the convolutions, and it is held that this is one reason why it is so 
common in the insane, especially in dementia paralytica and dementia senilis. 
We meet with the condition also in. phthisis and various cachectic conditions 
in’which the cerebral wasting is as common and almost as marked as in cases 
of insanity. Ivdnig found in J35 cases of hauuorrhagic pachymeningitis from 
the Berlin Pathological Institute that 23 per cent accompanied phthisis. 
Atrophy, however, may not be the only factor. 

The symptoms are indefinite, or there may be none at all, especially when 
the luemorrhages are small or have occurred very gradually, and the diagnosis 
can not lie made with certainty. 1 Headache has been a prominent symptom 
in some cases, and when the condition exists on one side there may;be hemi¬ 
plegia. The most helpful symptoms for diagnosis, indicating that the hasmor- 
rhage in an apoplectic attack is meningeal?arc (1) those referable to increased 
intracranial pressure (slowing and irregularity of the pulse, vomiting, coma, 
contracted pupils reacting to light slowly or not at all) and (2) paresis and 
paralysis, gradually increasing iqj^xtent, accompanied by symptoms which 
point to a cortical origin. Extensive bilateral disease may, however, exist 
without any symptoms whatever. 

Spinal Form.—The spinal pachymeningitis interna, described by Char¬ 
cot and Joffroy, involves chiefly the cervical region (P. cervical is hyper- 
trophica). The space between the cord and the dura is occupied by a firm, 
concentrically arranged, fibrinous growth, which is seen to have developed 
within, not outside of. the dura mater. Tt. is a condition anatomically 
identical with the hamiorrhagic pachymeningitis intSrna of the brain. The 
cord is usually compressed; the central canal may lie dilated—hydronivelus— 
and there arc secondary degenerations. The nerve roots are involved in the 
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growth and are damaged and compressed. The extent is xariahle. It may 
'limited to qpe segment, but more commonly invokes a considerable portion < 
the cervical enlargement. The disease is chrome, and in some eases prosen 
a characteristic group of symptoms. There are intense neuralgic pains in tl 
course of the nerves whose roots are invoked. They are elnellv in the arn 
and in the cervical region, and vary greatly in intensity. There nun he hv|H> 
lesthesia with numbness and tingling; atrophic changes nun develop, and I hoi 
may be areas of amosthesia. (iradually motor disturbances appear; the arn. 
become weak and the muscles atrophied, particularly in certain groups, as tli 
flexors of the hand. The extensors, on the other hand, remain intact, so tha 
the condition of claw-hand is gradually produced. The grade of the atroph 
depends much upon the extent id' involvement of (lie conical none roots, am 
in many cases the atrophy of the muscles of the shoulders and arms become 
extreme. The condition is one of conical paraplegia, with conlraelure.- 
flexion of the wrist, and typical main en yriffe. Usually before the arms nr 
greatly atrophied there are the symptoms of what tin* French writers tern 
the second stage—namely, involvement of the lower extremities and the grad 
ual production of a spastic paraplegia, which may develop several months aftci 
the onset of the disease, and is duo to secondary changes in the cord. 

The disease runs ft chronic course, last mg, perhaps, two or more years 
In a few.instances, in winch symptoms pointed definitely to this condition 
recovery lias taken place. The disease is to be distinguished from amyotrophic 
lateral sclerosis, syringomyelia, and juniors. From the' first it is separated by 
the marked severity of the initial pains in the neck and arms; from the second 
by the absence of the sensory changes characteristic of syringomyelia. From 
certain tumors it is very dillieiilt to distinguish; in fuel, the fibrinous layers 
form a tumor around the cord. 

The condition known as lia'intiloina of the dura mater may occur at any 
part of the cord, or, m its slow, progressive form—pachymeningitis hiein- 
orrhagica interna—may he limited to the cervical region and produce the 
symptoms just mentioned. It is sometimes extensive, and may coexist with 
a similar condition of the cerebral dura. Cysts may occur filled with hiem- 
orrhagic contents. 

Diseases op the Pia Mater (Acute Cerebrospinal Leptomeningitis). 

Etiology.—Under cerebro-spinal fever and tuberculosis the, two most im¬ 
portant forms of meningitis have been described. Other conditions with which 
meningitis is associated arc: (1) The acute, [even, more particularly pmm- 
mp pia erysipelas, and septicaemia; less fluently small-pox, typhoid fever, 
searM fever, measles, etc. (2) Injury or disease of the bones of the skull. 
In this group by far the most fretpiont cause is necrosis of the petrous portion 
of the temporal bone in chronic otitis. (3) Extension from disease of the, 
'nojt Meningitis has followed perforating of the skull in sounding the frontal 
sinuses, suppurative disease of these sinuses, and necroses of the cribriform 
plate. As mentioned under cc-ebro-spinal fever, the infection is thought to 
lio possible through the nose. (4) As a terminal infection in chronic nephritis, 
arterio-sclerosis, heart-disease, gout, and the wasting diseases of children. 

The following etiological table of the acute forms of meningitis may be- 
useful to the student: 
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&f '■ °Lr br,K,| ’ ima } if) &i«. | Diplococous intracolluUris. . 

I { 2. Pneuniococcic. } f ft—— 


U 



l 


1, Tuberculous. 

2. Pneumo- 

eoeelc. 

, 


3. Pyogenic, 

4 . Mi so el In- ( 
neons acute < 
inteetious. ( 


(a) Secondary to pneumonia, en¬ 
docarditis, etc. 

(4) Secondary to disease or injury 
of cranium or its fossa 1 . 

(«) Following locul disease of cra¬ 
nium or a local infection elsewhere. 

(4) Terminal infection in various 
chronic maladies. 

In typhoid fever, influenza, diph¬ 
theria, gonorrhoea, anthrax, actino¬ 
mycosis, und other acute diseases. 


.Bacillus tuberculosis, 

1 Pnoumococcus. 


Various forms.of staphy¬ 
lococci and streptococci. 

Typhoid bacillus, influ¬ 
enza bacillus, diphtheria 
bacillus, gonococcus, etc. 


Morbid Anatomy.—The liasal or cortical meninges may be chiefly attacked. 
The degree of involvement, of the spinal meninges varies, 'in the form asso¬ 
ciated with pneumonia and ulcerative endocarditis the disoase-is bilateral and 
usually limited to the cortex. • In extension from disease of the ear it is often 
unilateral and may be accompanied with abscess or with thrombosis of the 
sinuses. In the non-tuberculous form in children, in the meningitis of chcooic 
Bright’s disease, and in cachectic conditions the base is usually iuvolyed. In 
the eases secondary to pneumonia the effusion beneath the arachnoid may bo 
very thick and purulent, completely hiding the convolutions. The ventricles 
also may be involved, though in these simple forms they rarely present the 
distention and softening which is so frequent in the tuberculous meningitis. 
For a more detailed description the student is referred to the sections on 
ccrebro-spinal fever and tuberculous meningitis. 

- Symptoms.—The clinical features of meningitis have already been de¬ 
scribed at length in the diseases just referred to, and 1 shall here give a gen¬ 
eral summary. 1 have already', on several occasions, called attention to the 
fact that .cortical meningitis is not to be recognized by any symptoms or set of 
symptoms from a condition which may be produced by the poison of many 
of the specific fevers. - In the cases of so-called cerebral pneumonia, unless the 
base is involved and the nerves alfccted, the disease is unrecognizable, since 
identical symptoms may be produced by intense engorgement of the meninges. 
In typhoid fever, in which meningitis is very rare, the twitchings, spasms, and 
retractions of the neck arc almost invariably associated with cerebro-spinal 
congestion, not with meningitis. Actual meningitis does, however, occur in 
typhoid fever, and, as Ohlmachcr’s cases show, the typhoid bacilli may be 
present in the exudate. 

A knowledge of the etiology gives a very important clew. Thus, in middle- 
ear disease the developinent of high fever, .delirium, vomiting; convulsions, and 
retraction of the head and neck would be extremely suggestive of meningitis 
or abscess. Headache, which may be severe and continuous, is the most com¬ 
mon symptom. While the patient remains conscious this is usually the chief 
complaint, and even when semieomatose he may continue to groan and to 
place his hand on his head. In the fevers, particularly in pneumonia, there 
may be no complaint of headache. Delirium is frequently early, and is most 
marked when the fever is high. Convulsions are lesfr common in simple than 
in tuberculous meningitis. They were not present in a single instance in the 
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cases which I have seen in pneumonia, ulcerative endocarditis, or xoplicu'inii 
l a the simple meningitis of children they may occur. Epileptiform attack 
vthichi»roe and go arc highly elmrneteristic of direct irritation of the cortex 
’ Rigidity -and spasm or twi tellings of the muscles are more common. .Stilfncs 
and retraction of the muscles of the nock are important symptoms; lmt the 
are by no means constant, and are most frequent when the iiillnmmalion ii 
ext o n fi'vexui the meninges of the cervical cord.\ There may lie I r ^mp s. gritluij. 
of the teeth, or spastic contraction of the abdominal muscles. Vaunting is 
a common symptom in the early stages, particularly in basilar meningitis 
Co nstipation is usually present. Jn the late stages the urine and laves may Ik 
passed involuntarily. , Optic neuritis is rare in the meningitis of the cortex, 
but is npt uncommon when the base is involved. Isailic lays stress on the 
'hypencsthcsia of the skin and muscles, especially of the muscles of the neck 
and calves. 

Important symptoms arc duo to lesions of the nerves at. the base. 'Stra¬ 
bismus or ptosis may occur. The facial lierve may he involved, producing 
slight paralysis, or then* may he damage to ihe tilth nerve? producing nn- 
aesthlgia and, if the Gasserian ganglion is afl’cclcd. trophic changes in the 
cornea. T he p upils are at lirst contracted, subsequently dilated, and perhaps 
unequal., The reflexes in the extremities aic often accentuated n| the begin¬ 
ning of the disease; later they are diininishe'l or entirely abolished. Herpes 
is common, particularly in the epidemic form. 

''Fever is present, modem Ic m grade, rarely rising above In:!’. In the 
non-tnbereuloiis leptomeningitis of debilitated children and in Height's dis¬ 
ease there may lie litlle or no fever. The pnl-e may be increased m» frequency 
at first, though this is unusual. One of the striking features of (he disease 
is the slqyyness of the pulse m relation to Ihe temperature, even in the early 
stages. Subsequently it innv be irregular and still slower. The very rapid 
emaciation which often occurs is doubtless to lie rel'ened to a disturbance of 
the cerebral influence upon metabolism. Kenng’s sign has been described 
under cerehro-spinal fever. Lumbar puncture is exceedingly valuable for 
diagnosis. Not only does Ibis frequently prove imli-piilably the existence 
of an acute meningitis, but the bacteriological examination mav decide as 
to the etiological factor, and thus yield a more rational basis for treat¬ 
ment. 

Treatment.—There are no remedies which in any way coni ml the course 
of acute meningitis. An ice-bag should be applied to the bead and, if the 
subject is young and full-blooded, general or local depletion may be practised. 
Absolute rest and quiet should lie enjoined. When disease of the ear is 
present, a surgeon should he early called in (oiisullation, and if there are 
symptoms of meningo-cnocpbalitis which can in any way he localized trephin¬ 
ing should be practised. An occasional saline purge will do more to relievo 
the congestion than blisters and local depletion. The warm baths, as recom¬ 
mended by Aufreeht and described under eercbro-xpinal fever, should be given 
every three hours. It is possible that rcoim*rv may-follow in the primary 
pneumococcus form (Nelter). If coiinter-irrilalion is deemed esviitial, the 
thermo-cautery may he lightly applied to the hack of the neck. Large doses 
xf the pcrehloride of iron, iodide of potassium, and mercury are recommended 
3y some authors. 
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Tlio application of an ice-cap, attention to the bowels and stomach, and 
keeping the fever within moderate limits by sponging, are the necessary meas¬ 
ures in a disease recognized as almost invariably fatal, in which also the cases 
of recovery are extremely doubtful. Quincke’s lumbar puncture (see page 
.Kill) may be used as a therapeutic measure. Fiirbinger in one case’removed 
00 ce. of cloudy fluid, in which tubercle bacilli were found. The headache 
and other cerebral symptoms disappeared, and the patient, a man of twenty, 
recovered. Wallis Ord and Waterhouse report a case of recovery, in a child 
of live years, after trephining and drainage. In a recent case Ilalsted made 
an unsuccessful attempt to irrigate the cerebro-spinal meninges in the manner 
suggested by lajonard Hill. 

Posterior Basic Meningitis (Sporadic Cerebrospinal Fever). 

Specially studied by (lee, Lees, and Barlow, this form is met with chiefly 
in infants during the first year, 81 of 110 eases. It presents a marked sea¬ 
sonal incidence the first, half of the year. Anatomically there is found inflam¬ 
mation with matting of the parts over the posterior part of the base of the 
brain from tin, optic commissure to the medulla, and with distention of the 
lateral, the third, and sometimes the fourth ventricle with turbid fluid. The 
two most striking features clinically arc retraction of the head and blindness. 
The cervical opisthotonos is a most characteristic symptom. K\tensor and 
flexor spasms of the limbs also occur. There are remarkable- erises, with chill, 
increased fever, vomiting, and exaggeration of the spasms (Box). The prog¬ 
nosis is had, hut recovery takes place in a few cases. Much discussion has 
taken place as to the relation of this form to epidemic cerebro-spinal fever. 
Sldl, Hunter, Nuttall, and others claim that the organism found corresponds 
with the meningococcus, and with this view Koplik and other New York 
observers agree. Houston and Rankin state that the organism of posterior 
basic meningitis has much the same cultural characters, but differs entirely in 
its opsonic and agglutinating powers; but Arkwright, in a careful study of 
forty-live different strains, could not confirm this view. 

Chronic Leptomeningitis.—This is rarely seen apart from syphilis or tuber¬ 
culosis, in which the meningitis is associated with the growth of the granu- 
lomata in the meninges and about, the vessels. The symptoms in such cases 
are extremely variable, depending entirely upon the situation of the growth. 
The epidemic meningitis may run a very chronic course. The posterior basic 
meningitis may be chronic. In the cases reported by (tee and Barlow the 
duration m some instances extended even to a year and a half. Quincke’s 
meningitis serosa is considered with hydrocephalus. 


n. SCLEROSES OF THE BRAIN. 

General Remarks.—The supporting tissue of the central nervous system 
is the neuroglia, derived from the ectoderm, with distinct morphological and 
chemical characters. The meninges arc composed of true connective tissue 
deiived from the mesoderm, a little of which enters Qie brain and cord with 
the blood-vessels. The neuroglia plavs the chief part in pathological processes 
within the central nervous system, but changes in the connective tissue ele- 
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meats may also be important. A convenient division of the corobro-spim 
scleroses is ihtol degenerative, inflammatory, and developmental forms. * 

/ The degenerative eeleroses comprise the largest and most important sub 
division, in which provisionally the following groups nun he made: (d). Th 
common secondary degeneration which follows when nervo-libres are cut ol 
from their trophic centres (the severance of portions of neurones from th' 
main portions containing the nuclei); {Jjj !o\ic forms, amoiig’which may la 
placed the scleroses from lead and ergot, and. most, important of all, tlu 
sclerosis of the dorsal columns, due m such a large proportion of cases to tin 
virus of syphilis. Other unknown tovie agents max possibly induce degenera¬ 
tion of the nerve-fibres in certain tracts. The systemic paths in the cord 
differ apparently in their susceptibility, and the dorsal columns appear most 
prone to undergo this change; (e) the sclerosis associated with change in the 
smaller arteries and capillaries, which is met with as a senile process in the 
convolutions. In all probability some of the forms of insular sclerosis are 
duo to primary alterations in the blood-vessels; but il is not yet settled 
whether the lesion ill these cases is a primary degeneration ol* the nerve cells 
and fibres to which the sclerosis is secondary, or whether the essential factor 
iff an alteration in nutrition caused by lesions of the capillaries and smaller 
vrterics. 

\ The hi/liinuiitilorii scleroses embrace a less important, and less extensive 
'roup, comprising secondary forms which develop in eonseipieiiec of irritative 
nflanimation about, tumors, foreign bodies, lucmorrhages, and abscess. Histo¬ 
logically' these are chiefly mesodermie (vascular) scleroses, which arise from 
the connectivo tissue about the blood-vessels. I’ossibly a similar change may 
follow the primary, acute encephalitis, which Slrumpcll holds is the initial 
lesion in the cortical sclerosis which is so commonly found post mortem til 
infantile hemiplegia. 

The developmental scleroses are believed to he of a purely neurogliar char¬ 
acter, and embrace the new growth about the central canal in syringomyelia 
and, according to recent French writers, the scleiosis of the dorsal columns 
in Friedreich's ataxia. It is slated that hislologually this form is different 
from the ordinary variety. It may lie, too. that the diffuse cortical sclerosis 
met, with ns a congenital condition w ithmit thickening of the meninges belongs 
to this type. It, is not improbable that many forms of sclerosis are of a mixed 
character, in which both the ectodermic glia and mesodermie connective tissue 
are involved. 

Anatomically we meet with the following varieties: 

(1) Miliary sclerosis is a term which has been applied to several different 
conditions, (lowers mentions a ease in which there were grayish-red spots at 
the junction of the white and gray matters, and in which the neuroglia was 
increased. There is also a condition in which, on the surface of the convolu¬ 
tions, there are small nodular projections, varving from a half to five or more 
millimetres in diameter. Single nodules of this sort are not uncommon; 
sometimes they are abundant. So far as is known no symptoms are produced 
by them. 

(2) Diffuse sclerosis, which may involve an entire hemisphere, or a single 
lobe, in which cast' the lerm sclerose lohtiire has been applied to it by the 
French. It is not an imporlani condition in general medical practice, but 
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occurs most frequently in idiots and imbeciles. In extensive cortical sclerosis 
of one hemisphere the ventricle is usually dilated* The symptoms of this 
condition depend upon the region affected. There may he a considerable 
extent of sclerosis without symptoms or without much mental impairment 
In a majority of cases there is hemiplegia or diplegia with imbecility or 
idiocy. 

(3) Tuberous Sclerosis. —Tn this remarkable form, which is also known as 
hypertrophic sclerosis, there are on the convolutions areas, projecting beyond 
the surface, of an opaque white color and exceedingly firm. The sclerosis 
may not disturb the symmetry of the convolution, but simply cause a great 
enlargement, increase in the density, and a change in the color. 

These three forms are not of much practical interest except in asylum and 
institution work. The fourth variety forms a well-characterized disease of con¬ 
siderable importance, namely, multiple sclerosis. 

(4) Multiple (Insular: Disseminated) Sclerosis {Sclerose en plagues ).— 
Definition. —A chronic affection of the brain and cord, characterized by 
localized areas "in which the nerve elements are more or less replaced by 
neuroglia. This may occur in the brain or cord alone, more commonly in both. 

The etiology is obscure. Kahler, Marie, and others assign great importance 
to the infectious diseases, particularly scarlet fever, it is fouiid most com¬ 
monly in young persons, and cases are not uncommon in children. 

Moiutm Anatomy.— The sclerotic areas are widely distributed through 
the brain and cord, and cases limited to either part alone are almost un¬ 
known. 'Flic grayish-red areas are scattered indifferently through the white 
and gray matter (R. \V. Taylor). The patches are most abundant in the 
neighborhood of the ventricles, and in the pons, cerebellum, basal ganglia, 
and the medulla. The cord mny be only slightly involved or there may be 
very many areas throughout its length. The cervical region is apt to be 
most affected. The nerve roots and the branches of the cauda equina are 
often attacked. Histologically in the sclerosed patches there is a degeneration 
of the medullary sheaths, with the persistence for some time of the axis* 
cylinders. These naked axis-cylinders are thought by some to be new-formefl 
nerve-fibres. Accompanying this there is marked proliferation of the neu¬ 
roglia, the fibres of which are denser and firmer. Secondary degeneration, 
although relatively slight, does occur. 

Symptoms.— The onset is slow and the disease is chronic. ■ Feebleness of 
the legs with irregular pains and stiffness are among the early symptoms. 
Indeed, the clinical picture may be that of spastic paraplegia with great 
increase in the relieves. The following are the most important features: 

(a) Volitional Tremor or So-called Intention Tremor. There is no paraly¬ 
sis of the arms, hut on attempting to pick up an object there is trembling 
or rapid oscillation. A patient may be unable to lift even a glass of water 
to the mouth. 'The tremor may be marked in the legs, and in the head, 
which shakes as he walks. When the patient is recumbent the muscles 
may be perfectly quiet. On attempting to raise the head from the pillow, 
trembling at once comes on. (6) Scanning Speech. —The words arc pro- 


*In my monograph on Corebral Palsies of Children I Imre given n description of the 
distribution of the sclerosis in ten specimens in the museum at tho Klwyn Institution. 
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site and character of the lesion. Some of the more important points to 
observe are the following: (1) subjective sensations, particularly the char¬ 
acter and seat of pain, if any be present, such as the radiating pains, of 
dorsal root compression; (2) the patient’s attitude, as the position of the 
arms in cervical lesions, the character of the respiration, whether'diaphrag¬ 
matic, etc.; (3) motor symptoms, the groups of paralyzed muscles and their 
electrical reaction; (-1) the sensory symptoms, including tests for tactual, ther¬ 
mic, and dolorous impressions, for muscle sense, bone sensation, etc.; (5) the 
condition of the reflexes, both the tendon and the skin reflexes as well as 
those for the pupil, the bladder and rectum, etc.; (<i) the surface temperature 
and condition of moisture or dryness of the skin, which gives an indication 
of vaso-molor paralysis. The table on pages 871—873 and the figures on pages 
878 and 879 will be useful while making an examination. 

Focal Lesions. —We have seen that a lesion involving a definite part of the 
gray matter of the spinal cord, owing to destruction of the cell bodies of the 
lower motor neurones and consequent degeneration of their axis-cylinder proc¬ 
esses, is accompanied by a loss of power to perform certain definite movements. 
Thus a disease, such as anterior poliomyelitis, which is confined to the gray 
matter, gives as its only symptom a characteristic flaccid paralysis, and the seat 
of the lesion is revealed by the muscles involved. If from injury or disease 
a lesion involves more than the gray matter and, for example, if the neigh¬ 
boring fibres of the pyramidal tract be affected there may be in addition a 
spastic paralysis of the muscles whose centres lie in the lower levels of the 
cord. The degree of such a paralysis depends upon the intensity of the 
lesion of the pyramidal tract and may vary from a slight weakness in dorsal 
flexion of the ankle to an absolute paralysis of all the muscles below the 
lesion. Again, if the afferent tracts of the cord are affected sensory symptoms 
may bo added to the motor palsy. There may bo disturbances of pain and 
temperature sense alone or touch also may he affected. This, however, is 
more rare except in serious lesions. The upper border of disturbed sensation 
often indicates most clearly the level of the disease, especially when this is 
in the thoracic region where the corresponding level of motor paralysis is 
not easily demonstrated. It is unusual for cutaneous amesthesia in organic 
lesions of the cord to extend above the level of the second rib and the tip 
of the shoulder, for this represents the lower border of the skin-field of 
the fourth cervical (see sensory charts), and as the chief center for the dia¬ 
phragm lies in this segment, a lesion at this level sufficiently serious to 
cause sensory disturbances, would probably occasion motor paralyses as well 
and yould entirely shut off the movements necessary for respiration. It is 
to be noted that the demonstrable upper border of the anaesthetic field may 
not quite reach that which represents the level of the lesion. This is due to 
the functional overlapping of the segmental skin-fields (Sherrington) and 
applies more to touch than to pain and temperature. There is often a narrow 
zone of %ypenesthesia above the anesthetic region. 

Complete Transverse Lesions. —When fhe transverse lesion is total and 
the lower part of the cord is cut off entirely from all influences from above, 
there is complete sensory and motor paralysis up to the segmental level of 
the injury, and the tendon reflexes, whose centres lie below, are lost instead* 
of being exaggerated, as they are apt to be in case the lesion is a focal one. 
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pie symptomatology of total transverse lesions in mail lias thus been given 
iy Collier, y) Total flaccid paralysis of muscles below the level of the lesion. 
|Spastic paralysis indicates that the lesion is incomplete.) ('») Permanent 
position of the knee-jerk and other deep reflexes supplied by the lower seg¬ 
ments of the cord. (3) A rapid wasting of the paralyzed muscles with a loss 
if the faradie excitability. ( I) The sphincters lose their (one. and there is 
ribbling. (5) There is total amvsthesia to the level of the lesion (the zone 
f hyperesthesia is rare). (6) The only sign of self-action remaining is in 
the occasional presence, though in reduced degree, of certain skin reflexes 
such as the plantar reflex with its dorsal flexor response in the great toe. 

Unilateral lesions. —The motor symptoms, which follow lesions limited 
to one lateral half of the cross-section of flu: spinal cord, are conlined to 
one side of the body; they are on the same side ns the lesion. At the level 
of the lesion, owing to destruction of cell bodies of the lower system of 
neurones, there will be found flaccid paralysis and atrophy of those muscles 
whose centres of innervation happen to lie at this level. Owing jo degoneraf ion 
of the pyramidal tract, the muscles whose centres lie at lower levels are also 
paralyzed, but. they retain their normal electrical reactions, bevome spastic, 
awl-do not atrophy to any great degree. 

Owing to the early crossing of the alfcrciit*paths in the cord, the sensory 
symptoms are peculiar. On the side of the lesion—the paralyzed side—corre¬ 
sponding to the segment or segments of the cord involved, there is a zone 
of anesthesia to all forms of sensation, but below this the sensitivity remains 
normal or may be increased, for there is often hvpenesthesia. Tljc muscle 
sense, however, is impaired, fin the side opposite to the lesion and nearly 
up to its level there is complete loss of perception for pain and loinpornluri: 
and there is more or less dulling of tactual sense as well. 

The following table, slightly modified from (lowers, illustrates the dis¬ 
tribution-of these symptoms in a complete liemi-lcsion of the cord:. 


Cord. 


Zono of cutaneous hyper,estlicsia. 
Zone of cutaneous ana'd hesia. 
Lower segment typo ot paralysis 
with atrophy. 

liosion. 

• 


Upper segment type of paralysis. 
Ilypenestnesia of skin. 

Muscular sense impaired, 
lie Ilex action first lessened and 
then increased. 

Surface temperature raised. 


Muscular power normal. 

Loss of sensibility of skin to pain 
and lem|H*mt ure. , 

MtiM'iilur sense normal. 

Reflex hcLioii normal. 

Temperature same as that above 
lesion. 


This combination of symptoms was first recognized by Brown-S£quard, 
after whom it lias been named. II is common in syphilitic diseases of the 
cord, may follow tumors, slab-vvmuuK and is not infrequently associated with 
syringomyelia and baanorrliages into the cord. It h only in exceptional cases, 
of course, that the lesion is absolutely limited to the bcnii-seefion of the 
cord and the symptoms consequently may vary somewhat in degree. 
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The explanation of the disturbance in sensation is not entirely, satisfactory 
and can not be until our knowledge of the paths of sensory conduction ii 
more accurate. These cases hare convinced most clinicians that in man tht 
.paths for touch, pain, and temperature cross the middle line soon aft© 
entering the spinal cord, and proceed toward the brain in the opposite 
side, while that for muscular sense remains in the dorsal columns of th< 
same side. Anatomy lends some support to this view, and it is the explanatioi 
usually given. The experiments on animals have thrown some doubt on this 
view, especially those of Mott on monkeys, which seem to indicate that the 
sensory paths for the most part remain on the same side of the cord. 

H. AFFECTIONS OF THE BLOOD-VESSELS. 

1. Congestion". 

Apart from actual myelitis, we rarely see post-niortem evidences of con¬ 
gestion of the spinal cord, and when we do, it is usually limited either to the 
gra\ matter or to a definite portion of the organ. There is necessarily, 
from the posture of the body post•moitern, a greater degree of vascularity 
in the dorsal portion of the cord. The white matter is rarely found con¬ 
gested, even when inflamed; in [net, if is remarkable how uniformly pale 
this portion of the cord is. The gray matter often lias a reddish-pink tint, 
but rarely a deep reddish hue. except when myelitis is present. If we know 
little anatomically of conditions of congestion of the cord, wo know less 
clinically, for there are no features in any way characteristic of it. 

2. AN/UMLv. 

So, .too, with this state. There may be extreme grades of anasmia of 
the cord without symptoms. In i chlorosis, for example, there are rarely 
symptoms pointing to the cord, and there is no reason to suppose that such 
sensations as liuaxmuss in the ii mbs and tingling are especially associated 
with uraemia. 

There are, however, some very interesting facts with reference to the 
profound nmcmia of the eoid which follows ligature of the aorta. In cx- 
poriments made in Welch's laboratory by llertcr, it was found that within 
a few moments after the application of the ligature to the aorta/paraplegia 
came on. Paralysis of the sphincters developed, hut less rapidly. Recent 
observations made l>v llalsted on occlusion of the abdominal aorta in dogs 
have shown that paraplegia occurs in a largo percentage of cases, many of 
which, however, may recover as the collateral circulation is established. In 
the fatal eases Gilman found extensive alterations in the cell bodies of 
the lower part, of (ho cord with degenerations. This condition is of interest 
in connection with the occasional rapid development of a paraplegia after 
profuse hamiorrhage. usually from the stomach or uterus. It may come 
on at once or at the end of a week or ten days, and is probably due to 
an anatomical change in the none elements similar to that produced in 
Hertor’s experiments. The degeneration of the dorsal columns of the cord 
in_pornieious anamiiaTias already been described. 



DIFFUSE AND FOCAL DISEASES OF THE SPINAL CORD. 93! 


3. Embolism and Thrombosis. 

Blocking of tli%spinnl arteries by emboli rarely occurs. It. may be pro¬ 
duced experimental^, and Money found that it was associated with chorei¬ 
form movements. Thrombosis of the smaller \essels in connection with endar¬ 
teritis plays an important part in many of the acute and clyonie changes 
in the cord. 

•I. End urn-aims. 

It is remarkable how frequently in persons over fifty the arteries of the 
spinal cord are found sclerotic. The following forms may be met with: 
(1) A nodular peri-arteritis or endarteritis associated with syphilis and 
sometimes with giiminala of the meninges; (i) an arteritis obliterans, with 
great thickening of the ultima and narrowing of the lumen of the vessels, 
involving ehielly the medium and larger-sized arteries. Miliarv aneurisms 
or aneurisms of the larger vessels are rarely found in the sjiiual cord. In 
the classical work of Leyden but a single instance of the latter is mentioned. 

6. H^SMoruui.uin into the Siunal M mi mu\i.s; 11 .km .vtoiiiiii.vciiis. 

I 

In meningeal apoplexy, as it is called, the blood may lie between the 
dura mater and the spinal canal—extra-meningeal hiemorrhage— or within 
the dnra mater—intra-mcniiigeal hiemorrhage. 

(a) Extra-meningeal haemorrhage at .. usually as a result of traumatism. 

The exudation may bo extensive without compiessioi, of the cord. The 
blood comes from the large plexuses of veins which may surround the dura. 
The rupture of an aneurism into the spinal canal may produce extensive 
and rapidly fatal hiemorrhage. 

(b) Intra-meningeal haemorrhage is a less frequent result of trauma, hut 
in general is perhaps rather more common. It is rarely extensive from causes 
acting directly on the spinal meninges themselves. Scattered hamiorrlmges 
arc not infrequent m the acute injections fevers, and 1 have twice, in 
malignant small-pox, seen much extravasation. Bleeding mav oeeur also 
in death from convulsive disorders, such as cpilepsv, tetanus, and strychnia 
poisoning, and has been recorded in association with difficult parturition. 
The most extensive hicmorrhagcs occur in cases in which the blood comes 
from rupture of an aneurism at the base of the brain, either of the hasilar 
or vertebral artery. In several cases of this Kind I have found a large 
amount of blood in the spinal meninges. In ventricular u|«>ple\y the blood 
may pass from the fourth ventncle into tin* spinal meninges. I here is 
a specimen in the medical museum of Mefiill College of the most extensive 
intraventricular hiemorrhage. in which the blood passed into the fourth 
ventricle, and descended beneath the spinal arachnoid for a considerable 
distance. In cranial fractures, particularly those of the base of the skull, 
tlic resultant haemorrhage almost always finds its way into tin* subarachnoid 
space about the cord and may he demonstrated by the withdrawal of bloody 
fluid by a lumbar puncture. The procedure is of considerable diagnostic value. 
On the other hand, haemorrhage into the spinal meninges may possibly ascend 
into the brain. 
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Symptoms. —The symptoms in moderate grades may be slight and in¬ 
definite. In the non-traumatic cases the haemorrhage may either come on 
suddenly or after a day or two of uneasy sensations ^mg ti*e spine. As 
a rule, the onset is abrupt, witli sharp pain in the b|B and symptoms of 
irritation in the course of the nerves. There may bdwnuscular spasms, or 
paralysis may come on suddenly, either in the legs alone or both in the 
legs and arms. Tn some instances the paralysis develops more slowly and 
is not complete. There is no loss of consciousness, and there are no signs 
of cerebral disturbance. The clinical picture naturally varies with the site 
of the haemorrhage. If in the lumbar region, the legs alone are involved, 
the reflexes may be abolished, and the action of the bladder and rectum is 
impaired. If in the thoraeic region, there is more or less complete paraplegia, 
the reflexes are usually retained, and there are signs of disturbance in the 
thoracic nerves, such as girdle sensations, pains, and sometimes eruption 
of herpes. In the cervical region the arms as well as the legs may be involved; 
there may be difficulty in breathing, stiffness of the muscles of the neck, 
and occasionally pupillary symptoms. 

The prognosis depends much upon the cause of the haemorrhage. Ke- 
covery may take place in the traumatic eases, and in those associated with 
the infectious diseases. 

6. IliKMORKIIAGE INTO THK SPTNAT. COHD; IliEMATOMYEUA . 

Being most frequently a result of traumatism, an intraspinal haemorrhage 
is more common in males, and during the active period of life. Cases have 
been knoftm to follow cold or exposure; it occurs also in tetanus and other 
convulsive diseases, and haemorrhage may be associated with tumors, with 
syringomyelia or myelitis. A direct injury to the spine, however, from 
blows or from falls, is by far the most common cause. Thorburn was among 
the first to point out that a cute floxn "»« nf Hm nwlr, nffon without attendant 
fracture or dislocation of the vertebra!, was a form of accident that most 
commonly preceded these hsemorrhages. The level of the lesion, for this 
reason, is most frequently in the lower cervical region. Twelve cases of 
this type have been seen during the past few years in Ilalsted’s service. 

Anatomical Condition. —The extent of the htemorrhage may vary from 
a small focal extravasation to one which finds its way in columnar fashion 
a considerable distance up and down the cord. The bleeding primarily 
takes place into the gray matter, and this as a rule suffers most, but the 
surrounding medullatcd tracts may be thinned out and lacerated. In a 
case which occurred at the Montreal General Hospital under Wilkins the 
htemorrhage occupied a position opposite the region of the fifth and sixth 
cervical nerves, and on transverse section the cord was occupied by a dark-red 
clot measuring 12 by 5 mm., around which the while substance formed a 
thin, ragged wall. The clot could be traced upward as far as the second 
cervical,* and downward as far as the fourth thoracic segment. 

Symptoms. —Usually one side of the cord is.-involved m uch mor e than 
the other, so that a type of the Brown-S6quard syndrome is very commonly 
observed. The symptoms are sudden in onset, and leave the patient with 
hyperaesthesia and a paralysis which becomes spastic and is most marked 
on one side, while anaesthesia, chiefly to pain and temperature, are most 
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marked on the opposite side of the body. Often a most distressing hvper- 
aethesia, ustially a “pins and needles” sensation, may be present for 
many days, %ut there is rarely any* acute pain of the radiating or root 
type. As hiematomyelia is most frequent in the lower cervical region, in 
addition to the symptoms just mentioned a brachial tv pc of palsy is commonly 
seen, with.flaccid and atrophic paralysis of the muscles innervated from 
the lowest cervical and first thoracic segments. The hicmorrhagc may occur 
in segments farther down the cord, the lumbar enlargement being alfeclcd 
next in frequency to the lower cervical. The segmental level of the paralysis 
necessarily would vary accordingly. 

The condition may provo rapidly fatal, particularly if the extravasation 
is bilateral and extends high enough in the cord to involve the centres for 
the diaphragm. M ore frequently th ere is a more or less complete recovery 
with a residual palsy of the upper extremity and a partial anieslliesia, corre- 
sponding to the level of the lesion, and some spasticity of the leg. 

Diagnosis. —The diagnosis of the traumatic cases is comparatively easy, 
and it is important to recognize them, as they are often needfesslv subjected 
to operation under the belief that they are instances of acute compression. 
The residual symptoms in olil cases may closely simulate those seen in syringo¬ 
myelia. 

7. Caisson Disease {Divcr’x Para/i/xis; Compressnl. Air Disease). 

This remarkablo affection, found in divers and in workers in caissons, is 
characterized by a paraplegia, more rarely a general palsy, which supervenes 
on returning from the compressed atmosphere to the surface. 

The disease has been carefully studied by the French writers, by Leyden 
and Schultzo in Germany, and in America parlh iilarlv by A. II. Sin ill*. 
It has been made the subject of a special monograph by Snell. The pressure 
must be more than that of three atmospheres. The symptoms are especially 
apt to come on if the change from the high to the ordinary atmospheric 
pressure is quieklv made. They may supervene immediately on leaving the 
caisson, or they may be delayed for several hours Fains of tin* most atrocious 
character about the knees, elbows, or other joints, without swelling, as a rule, 
pain and swelling in the muscles, epigastric pain, and vomiting arc the most, 
common symptoms. Headache, giddiness, and paralysis are less frequent. 
Paraplegia occurred in 1!> per cent of I)r. Smith’s cases and in fit per cent 
of the St. Louis cases. Monoplegia and hemiplegia are rare. In the most 
extreme instances the attacks resemble apoplexy; (lie patient rapidly becomes 
comatose and death occurs in a few hours, in the case of paraplegia the 
outlook is usually good, and the paralysis may pass off in a day, or may con¬ 
tinue for several weeks or even for months. 

Several careful autopsies have been made. Tn Tx-ydcn’s case death occurred 
on the fifteenth day, and in the thoracic portion of the cmd there were nu¬ 
merous foci of haemorrhage and signs of an acute myelitis. In Nchultze’s 
case death occurred in two and a half months, and a disseminated myelitis 
was found in the thoracic region. In both cases there were fissures, and ap¬ 
pearances as if tissue had been lacerated. In a case examined on the third 
day Assuring and laceration were found, and this oonditmn has boon deter¬ 
mined by Boycott to be the essential lesion in experimental animals. It has 
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been suggested that the symptoms are due to the liberation in the spinal eord 
of bubbles of nitrogen which have been absorbed by the blood under the high 
pressure, and the condition found at the autopsies just referred 1 to is held to 
favor this view. 

Death is rare; it occurred in 12 of 76 cases at the St. Louis-bridge, in 
3 oE the 110 cases at the Brooklyn bridge. In the important work on the 
Firth of Forth bridge and the Blackwell tunnel there were no fatalities from 
this cause. 

The most successful treatment is recompression. A medical air lock should 
be provided at the works, well heated and filled with bunks, etc. The recom¬ 
pression stops the pain and relieves the symptoms. Morphia may be required. 

m. COMPRESSION OP THE SPINAL COED. 

(Compression Myelitis.) 

Definition.-^Intcrruption of the functions of the cord by slow compression. 

Etiology.—Caries of the spine, new growths, aneurism, and parasites are 
the important causes of slow compression. Caries, or Pott’s disease, as it is 
usually called, after the surgeon who first described it, is in the great majority 
of instances a tuberculous affection. In a few cases it is due to syphilis and 
occasionally to extension of disease from the pharynx. Tt is most common in 
early life, but may occur after middle age. It follows trauma in a few eases. 
Compression occasionally results from aneurism of the thoracic aorta or the 
abdominal aorta, in the neighborhood of the cuuliac axis. Malignant growths 
frequently cause a compression paraplegia. A retroperitoneal sarcoma or 
the lymphadenomatous growths of Hodgkin’s disease may invade the vertebras. 
More commonly, however, the involvement is secondary to scirrhus of the 
breast. Of parasites, the echinococcus and the eystioereus occasionally occur 
in the spinal canal. 

Symptoms. —These may be considered as they aifcct tire bones, the nerves, 
and the cord. 

(1) Vjmi HnuA L.—In malignant diseases and in aneurism, erosion of the 
bodies may take place without producing any deformity of the spine. Fata l 
haemorrhage may follow erosion of the vertebral artery. In. curies, onttie 
other hand, it is the rule to find more or less deformity, amounting often to 
angular curvature. The compression of the cord, however, is rarely if over 
the direct result of this bony kyphosis but is due to the thickening of the dura 
and the presence of caseous and inflammatory products between this mem¬ 
brane and the bodies of the diseased vertebrae. The spinous processes of the 
affected vertebra: arc tender on pressure, and juiin follows jarring movements 
or twisting of the spine. There may be extensive {nljcrculous disease without 
much deformity, particularly in the cervical region. In the case of aneurism 
or tumor pain is a constant and agonizing feature. 

(2) Neuve-egot Symptoms.— These result from compression of the nerve 
roots as they pass out between the vertebra:. In caries, even when the diseaso 
is extensive and the deformity great, radiating painsfrmiTTOmprtasHeajiivolve- 
ment of the rooteare ram- -Pa#s are mortrcdmiuoti iii cancer of (lie spine 
secondary to that of the breast, and in such cases may be agonizing. There 
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may be acutely painful arcus—ti n* atu rsthrsia dolorosa —in regions of (lie skin 
which^re aesthetic to tactile and painful impressions. Trophic disturb¬ 
ances may occur, purtieularlyjmtpos. Pressure on die ventral roots may give 
rifle to w asting of the muscles supplied by the affected nerves. 'This is most 
noticeable ui disease of the cervical or lumbar regions. 

(3) Cojjjj Syiii’TO.us.—(a) Cervical Region .—Not infrequently tin 1 curies 
is high up between the axis and the atlas or belli ism the latter and the oc¬ 
cipital bone. In such instances a retropharyngeal abscess mnv he present, 
giving rise to difficulty in swallowing. There may lie spasm yi Ike cenical 
nyiadys, the head may be fixed, and movements may either he impossible 
or cause great pain. In a case of this kind in the Montreal (Jeneral Hos¬ 
pital movement was liable (o he followed by transient, instantaneous paraly¬ 
sis all four extremities, owing to compression of the cord. I 11 one of these 
attacks the patient died. 

In the lower cervical region there may be signs of interference with the 
cilio-spinal centre and dilatation of the pupils. Occasionally (here is Hushing 
°f the face and ear of one side or unilateral sweating. Deformity is not 
so common, blit healing may lake place with the production of a callus 
of enormous breadth, with complete rigidity of the neck. 

(6) Thoracic Region .—The deformity is here more marked •and pressure 
symptoms are more common. The time of onset, of the paralysis varies 
very much. It may be an early symptom, even before the curvature is 
manifest, and if is noteworthy that Pott first described the disease that 
bears his name as “a paN\ of the lower limbs which is frequently found 
to accompany a curvature of the spine.” More commonly the paralysis is 
late, occurring many months after the curvature has developed. The para¬ 
plegia is slow in ils developmenl; the patient at first feels weak in the 
legs or has disturbance of sensation, numbness, tingling, pins and needles. 
The girdle sensation may ho marked, or severe pains in the course of the 
intercostal nerves. Motion is, as a rule, more quickly lost than sensation. 
The.paraplegia is usually of the spastic type, with -xaggeration of the reflexes. 
Bastian’s svmn tom—abolition of the redoxes—is rarely met with in compres¬ 
sion from caries as the transverse nature of (lie lesion is rarely complete. The 
paraplegia may persist for months, or even for more than a year, and recovery 
still be possible. 

(c) Lumbar Region .— In the lower dorsal and lumbar regions the symp¬ 
toms are practically the same, hut the sphincter centres are involved and 
the reflexes are not exaggerated. 

Diagnosis. —Caries is liv far the most frequent cause of slow compression 
of the cord, and when there are external signs the recognition is easy. There 
are cases in which the exudation in the spinal canal between the dura and 
the bone leads to compression before there are any signs of caries, and if 
the root symptoms are absent it may be extremely difficult to arrive at a 
diagnosis. Janeway has called attention to persistent lumbago as a symptom 
of importance in masked Pott's disease, particularly after injury. Brow n- 
Scquard ’s ppruiysi^ .is more common in tumor and in injuries than in caries. 
Pressure on the nerve roots, too, is loss frequent in caries than in malignant 
disease. The cervical form of parhvmcnibgitis also produces a pressure 
paralysis, the symptoms of which have already been detailed. Pressure from 
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secondary carcinoma is naturally suggested when spinal symptoms follow r' 
within a few years after an operation for cancer of the breast. , In paraplegia J 
following tumor of the vertebra secondary to cancer of the breast, and in I 
the erosion of the spine by retroperitoneal growths, the suffering is most! 
intense. The condition has been well termed vurapleaia dolo rosa. I have' 
seen two cafes m which the breast tumor had not been recognized. 

Treatment.—In compression by aneurism or metastatic tumors the con¬ 
dition is hopeless, hi the former the pains are often not very severe, but 
in the latter morphia is always necessary. On the other hand, compression 
by caries is often successfully relieved even after the paralysis lias persisted 
for a long period. When caries is recognized early, rest and support to 
the spine by the various methods now used by surgeons may do much to 
prevent the onset of paraplegia. Wlienjiarulysis has developed, rest with 
extension gives the best hope of recovery. It is to be remembered that 
restoration may occur after compression of the cord has lasted for many 
months, or even more than a year. Cases have been cured by recumbency 
alone, enforced for weeks or months; the extradural and inflammatory 
products are absorbed and the canes heals. In earlier days brilliant results 
were obtained in these eases by suspension, a method introduced by J. K. 
Mitchell in KS'.'ii, and pursued pith remarkable success by his son, Weir Mitchell. 
During niv association with the hilirmary for Nervous Diseases I had numerous 
opportunities of witnessing the really remarkable effects of persistent sus¬ 
pension, even in apparently desperate and protracted cases. In recent years 
the suspension methods in the erect posture have been largely superseded 
by those'of hyperextension during recumbency with the application of plaster 
jackets to hold the body and spine immovable in the improved position, 
forcible correction of iho deformity under nmvsfhesia as sometimes advo¬ 
cated is not lo lie recommended, hut the gentler partial corrections, perhaps 
repeated several times with a few weeks’ interval, often lead to a rapid disap¬ 
pearance of paralyses through the lessening of the angular deformity of the 
vertebra, hi protracted cases after these methods have been given a fair 
trial, laminectomy may become advisable, and has in many instances been 
successful in relieving paralyses when bloodless methods have failed. 

The general treatment of caries is that of tuberculosis—f resh .air , gpqd 
food , cod-1 Ivor oil, and arsenic. 

Lusio.ss op tub Cauda Equina and Conus Medullaris. 

The spinal cord extends only lo the second lumbar vertebra. Injury, 
tumors, and canes at or below tins level involve not the cord itself, but the 
bundle of nerves known as the cauda equina and the terminal portion of 
the cord, the conus niednllaris. Much attention lias been given to lesions 
of tliis*part. The whole subject is admirably discussed in Thorburn’s work. 
Fractures and dislocations are common in the lumbo-sacral region, tumors 
not infrequently involve the filaments of the eauda equina, and some of 
the nerves are often entangled in the cicatrix of a spina bifida. 

A lesion limited to the conus medullaris is rare. A myelitis or a focal 
haematomyelia limy tie limited to this site with symptoms referable to a 
lesion of tlie lowest sacral segments—anaxsthesia over the buttocks, gerinseum, 
and genitalia, paralysis of the levator aui and the vesical and anal sphincters. 
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I ch a focalized lesion lias' been knowu to follow a lumbar puncture lyado 
keen tko lfjst and second lumbar \orlobno. 

In a fracture or dislocation of the first, lumbar vertebra the conus modul- 
B may be compressed together with the lowest sacral ucncs gneu oil 
In it. It is rare, however, in traumatic cases for llio tip of the cord to 
xer injury alone without simultaneous involvement of the neiu* roots com-, 
ising the eauda equina from the second lumbar down, lit fracture or 
ilocation of the fifth lumbar vertebra the sacral roots mav alone be involved, 
lus in a case which 1 have reported the patient fell from a bridge and 
d paralysis of the legs and of the bladder and rectum. Wlum seen sixteen 
pears after the injury, there was flight weakness, with wasting of the left. 
±eg; there vyas complete loss of the function in the aiio-vesieal and genital 
centres, and amesthesia in a strip at the back part of the thigh (in the 
distribution of (lie small sciatic), and of the pcrinumin, scrotum, and penis. 
The urethra was also insensitive. 

It is sometimes very difficult to differentiate between a lesion, possibly 
at the first lumbar vertebra, involving the lower part of I he spm.il <ord 
and one in the sacral region which compromises those peripheral nerves of the 
eauda equina that are given off from the same segment. This is particu¬ 
larly so in the ease of tumors, for in fracture* or varies lime itiav be some 
palpable indication of the seat of trouble, in eauda equina lesions, however, 
pressure upon the nerve roots is supposed to all'cet motion much more markedly 
than sensation, and this diseiepancv mav lie helpful since in the coni le-ions 
themselves the motor and sensory disturbances arc more apt to have a corre¬ 
spondingly segmental distribution. 

The table and figures given in the general introduction will be found 
useful in determining the nerve fibres anil segments involved m these cases 
of injury of the eauda equina. 

IV. TUMORS OF THE SPINAL CORD AND ITS 
MEMBRANES. 

Morbid Anatomy. —New growths may develop in the cord or in ils mem¬ 
branes, or may extend into them from the spine. These invading growths 
are the more common and have been touched upon in a previous section. 
Hero the primary spinal growths only will be considered. 

Schlesinger’s tabulation m 1 is!)K of 100 eases slum' that meningeal Ininors 
are considerably more common (ban medullary or true cord Illinois. Soli I ary 
tubercles are by far the most frequent medullary growths. The iiieiiinge.il 
tumors may be either ultra- or extradural nndftlu^jntradiiral|sarcomata 
nr, fibromata—it is often dillieult to tell under which of llicsc terms they 
should be classified—are by far the most common. This is important bccau-e 
these particular growths remain for a long to... o..n ■ n(11fr.1 mg and olfer 
most favorable opportunities for surgical tnnin.. at*. In Hi. . n idural space 
echinococcus cysts are in some countries frequently found. They are usually 
multiple, and indeed, most of the other forms of tumor may lie multiple. A 
lipoma^.psainmomaJ J myxoma, nruioma, and oilier varieties nl growth may 
l<e met vvithJJJGummaia aiid^gliosatvninala are not infrequent and usually 
involve both the'cord and the meninges. 
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Tumors are more commonly situated on the lateral and dorsal surfaces 
of the cord, but there is no level of the spine in which they may not occur. 

The effects of tumor on the functions of the cord are varied.' Slow com¬ 
pression is usually produced by growths external to the cord, and it is remark¬ 
able what a high grade of compression the cord will bear without serious inter¬ 
ference with, its functions. In cases of prolonged interruption of function 
ascending and descending degenerations occur. Tumors developing within the 
cord may lead to syringomyelia. 

Symptoms. —These will naturally vary a good deal with the segment fti- 
votved and with the degree of pressure and the extent of implication of the 
nerve roots. Neuralgic pains which persist over a particular territory, and a 
slowly progressive paralysis which may at first suggest a Brown-Sdquard 
syndrome, should always make one suspect a spinal growth. 

The symptoms of live commoner intradural tumors are as follows: Bjidiat- 
ing (root) pains from the level of the lesion; segmental atrophy from pressure 
on the ventral,horns; weakness of the leg, going on to paralysis, at first only 
on the side occupied by the growth, and due to pyramidal tract involvement ; 
sensory disturbances on the opposite side, first alfeeting pain and temperature 
sense; with increase of symptoms the crossed typo of paralysis is lost and motor 
palsy occurs*oil both sides with great increase of relieves; e ven in advanced 
eases the sensory paralysis rarely becomes quite complete, since some (actual 
transmission from the lower sacral segments usually persists; spasmodic, pain¬ 
ful, jerking movements of the lower extremities are very characteristic of the 
advanced cases. These symptoms wilt vary naturally with the character of 
the growth, its segmental level, place of origin, and other factors, but in no 
fit her disease is there the same coincidence of a gradual compression paraplegia 
and persistent radiating pain. In some cases pain may he elicited by deep 
pressure alongside the spinous processes at the level of the growth, and the 
patient, by sudden exertion, or by straining, coughing, or sneezing, may greatly 
increase it. 

Diagnosis.—When constant and severe root pains are associated witli a 
progressive paralysis, the diagnosis may be easily made, (bines may cause 
identical symptoms, but the radiating pains are rarely so severer* Cervical 
meningitis simulates tumor very closely, and in reality produces identical 
effects, but the.very slow progress and the bilateral cluiraclcr from the outset 
may be sufficient to distinguish it. ! Jn chronic transverse myelitis the symp¬ 
toms, according to (lowers, may resemble tumor very closely and present radi¬ 
ating pains, a sense of constriction, and progressive paralysis! Syringomyelia, 
too, may give a similar picture. A radiogram may lie of diagnostic aid in 
ease the vertebrae are infiltrated by the growth. 

The nature of the tumor can rarely be indicated with precision. With a 
marked.syphilitic history gumma may naturally ho suspected, or with coex¬ 
isting tuberculous disease, a solitary tubercle. 

Treatment. — 1 f the possibility of syphilitic infection is present the iodide 
of potassium should be given in large and increasing doses. For (lit* seven 
pains counter-irritation is sometimes beneficial, particularly (lie thermo¬ 
cautery; morphia is, however, often necessary. A successful laminectoiin 
offers thb Wily hope of relief in case the lesion prove to lie non-syphilitu 
During the seventeen years since Horsley’s first brilliant operation there have 
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been numerous eiV-.es of sueeessful oxtirpnlion of spinal eonl tumors. Tli 

I tradural fibrosarcomata are tlie most favorable eases ami complete restore 
>n of function in the cord may follow the reimnal of the tumor. In th< 
filtrating growths the nerve roots may be divided, or. as has been suggested 
en the «ord itself sectioned for the relief of the agonizing pain, but ultimali 
ire is hopeless in malignant growths of this character. 

V. SYRINGOMYELIA. 

Definition. —A glioniatous new grow Ui about the central canal of the spinal 
forthwith cavity formation. 

Etiology and Morbid Anatomy. —Syringomyelia must be distinguished 
from-ddaUtum of flio-winlral canal—hydroinvelus—slight grades of which are 
not very uncommon either as a congenital condition or as a result of the 
pressure of tumors. The cavity of s>ringomvelia lias a variable extent in the 
cord, sometimes running the entire length, but in many cases involving only 
the cervical and thoracic regions or a more limited area It *s usually in the 
dorsal portion of the cord and mnv extend only into one dorsal cornu. The 
transverse section may be oval or circular or narrow and lissiire-fike It varies 
at different levels. The condition is now regarded as a (/linsis.’ii development 
of embryonal neurogliar tissue in which liieinorihage or degeneration takes 
place with the formation of cavities. 

Of 190 cases, i:i:i were in men, .97 in women (Schlcsinger). A large 
majority of (lie cases begin before the thirtieth year. The disease has las'll 
met with in three members of the same family 

Symptoms, —The clinical features are extremely complex. In the classical 
form there are'irregular pains, dually in the cervical region ;iniuscular atropfiy 
develops, which mnv bo confined to the arms, or sometimes extends to tin- logs. 

5 The retle.xes arc increased und<ni spastic condition develops in the legs. Idti- 
malely tlioKdinieal picture may be that of an amyotrophic lateral sclerosis. The 
4tactile sensation is usually normal and theTmuscular sense is retained, lint pain- 
g ful and thermic sensations are not recognized, or there may be in rare instances 
complete^ahmstliosin of the skin and of the mucous membranes (Dejermn). 
This combination of loss of painful and thermic sensations with paralysis of 
an amyotrophic Ivpo is characteristic, but not, pathognomonic of the disease. 
The special senses are usually intact and the sphincters uninvolved. Trophic 
troubles arc not uncommon. ()w mg to the loss oft lie pain and heal sensations, 
the patients are apt to injure themselves. Scoliosis also may be present in 
ihoso cases. The loss of painful and thermic impressions is due to the fact, 
that these pass to the brain in the peri-ependymal gray matter, particularly' 
that port ion in the dorsal roots, which is almost nm-lantly involved in syringe-; 
myelin. The tactile sensation is retained krause the posterolateral columns 

are uninvolved. . 

Schlcsinger, in his monograph (1KSI5), recognizes the following types: 
(1) With the classical feature- above described, which may begin in the 
cervical or lumbar regions; ft) a motor type, with the picture of an amyo¬ 
trophic or a spastic paralvsi-—the sensation may be undisturbed for years, 
(3) with predominant season features, simulating hysterical hemiplegia, or 
with general paiu and temperature anaisthesia; (4) with pronounced trophic 
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disturbances—to this type belong the cases described as M p ma’ * .disease, an 
affection characterized by neuralgic, pains, cutaagPUS aracal h eai a , tod painlfigs, 
destructive whitlows; and (o) the talielic type, either a combinationj?f the 
symptoms or tabes in the lower, and of syringomyelia in the upper extr emitie s, 
or a pure tabetic symptom-complex, due to invasion of the dorsal columns by 
the gliosis (Oppenhcim). Arthropath ies occur in about 10 per cent of the 
cases. 

Diagnosis.—In typical cases the diagnosis is easy. < The combination of an 
amyotrophic paralysis,atlie picture of progressive muscular atrophy of the 
Aran-l)ucheune type, with retention of tactile andlloss of thermic and painful 
sensation, is probably pathognomonic of the disease. Of affections with which 
it may he confounded; anesthetic leprosy is the most important, since the,; 
anesthesia and the wasting may closely simulate it; but, as a rule, in leprosy 
trophic changes are more or less marked. There is often loss of phalanges 
and there is no characteristic dissociation of sensory impressions. 

' VI. ACUTE MYELITIS. 

Etiology.->-Acute myelitis results from many causes, and may affect the 
cord in a limited or extended portion—the gray matter chiefly, or the gray 
and white matter together. It"is met with: (a) As an.independent affection 
following exposure to cold, or exertion, and leading to rapid loss of-power 
with the symptoms of an acute ascending paralysis. (6) As a sequel of the 
infectious diseases, such as smallpox, typhus, measles, and gonorrheea. (e) As 
a result of traumatism, either fracture of the spine or very severe muscular 
effort. Concussion without fracture may produce it, but this is rare. Acute 
myelitis, for instance, scarcely ever follows railway accidents, (d) In diseases 
of the bones of the spine, either caries or cancer. This is a more common cause 
of localized acute transverse myelitis than of the diffuse affection, (e) Is 
disease of the cord itself, such as tumors and syphilis; in the latter, either in 
association with gummata, in which ease it is usually a late manifestation; or 
it may follow within a year or eighteen months of the primary affection. 

Morbid Anatomy.—in localized acute myelitis affecting white and gray 
matter, as met with after accident or an acute compression, the .card, is-swollen, 
the-pia. injected, the consistence greatly reduced, and on incising the mem¬ 
brane an almost diffluent material may escape. In less intense grades, on section 
at the affected area, the distinction between the gray and white matter is lost, 
or is extremely indistinct. The tissue may be injected, or, as is often the case, 
haemorrhagic. It is particularly in those forms, due to extension of disease 
from without or to acute compression, that we find definite involvement of 
the white matter. In oilier instances the gray matter is chiefly affected. There 
may be localized areas throughout the coni in which the gray matter is reduced 
in consistence and luemorrhagic, the so-called red softening. There may be 
definite cavity formations in these foci, in some cases of disseminated or 
focal myelitis the meninges also are involved and there is a myelomeningitis. 
And, lastly, there are instances in which, throughout a long section of the 
cord, sometimes through the lumbar and the greater part of the thoracic, or 
in the thoracic and cervical regions, there is a diffuse myelitis of the gray 
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if Histologically the nerve fibres are much swollen and irregularly distorted) 
ie axis-cylinders are beaded, the myelin droplets are abundant, and the 
minated bcftlies known as corpora amylneea may be seen. Granular fatty 
Ha axe also numerous and there may be leucocytes and red blood-corpuscles, 
ianges ia the blood-vessels are striking; the smaller veins are distended and 
ay show varicosities. The perivascular lymph spaces contain numerous leu- 
icytes, and the smaller arteries themselves are frequently the seat of hyaline 
rombi. The ganglion cells are swollen and irregular in outline, the proto- 
asm is extremely granular and vacuolated, and the nuclei, though usually 
visible, may show signs of division, and the processes of the cells are not seen. 

In cases which persist for some time we have an opportunity of siring 
e later stages of acute myelitis. The acute, inflammatory, hypenemie or 
■ed softening is succeeded by stages in which the affected area becomes 
norc yellow from gradual alteration of the blood-pigment, and finally white 
u color from the advancing fatty degeneration. In eases of compression 
lyelitis, a sclerosis may gradually be produced with the anatomical picture 
f a chronic diffuse myelitis. * 

Symptoms. — (a) Acutk Diffuse Mvki.itis.— 1 This form may follow ex¬ 
posure to cold, or occurs in connection with syphilis nr one of the infectious 
diseases, or is seen in a typical manner in jho extension from injuries or 
from tumor. The onset, though scarcely so abrupt as in luemorrhage. may 
be sudden; a person may be attacked on the street and have difficulty ill 
getting home. In some instances, the onset, is preceded by pains in the 
legs or back, or a girdle sensation is present. If may In 1 marked by chills, 
occasionally by convulsions; fever is usually present from the beginning— 
at first sight, hut subsequently it may become high. 

The motor functions are rapidly lost, sometimes as quickly as in Landry^ 
ascending paralysis. The paraplegia may be complete, and, if the myelitis 
extends to the cervical region, there may be impairment of motion, and 
ultimately complete loss of power m the upper extremities as well. The 
sensation is lost, but there may at first be liyponcsthcsia. The reflexes in 
the initial stage are increased, but in acute central myelitis, unless limited 
in extent to the thoracic and cervical regions, the relieves are usually abolished. 
The rectum and bladder are paralyzed. Trophic disturbances are marked; 
the muscles waste rapidly; the skin is often congested, and there may he 
localised, gating. The temperature of the affected limbs may be lowered. 
Acute bed-sores may develop over the sacrum or on the heels, and sometimes 
a multiple arthritis is present. In these acute eases the general symptoms 
become greatly aggravated, the pulse is rapid, (he tongue becomes dry; there 
is delirium, the-fever increases, and may reach 107° or 108°. 

Thfi course of the disease is variable. In very acute eases death follows 
I in fr om fiv e to ten days. The cases following the infectious diseases, par- 
I ticularly the fevers and sometimes syphilis, may run a milder eour.se. 

' The diagnos is of this variety of acute myelitis is rarely difficult. In 
common with the acute asceuding paralysis of Landry, and with certain 
eases - of m ultiple neuritis, it presents a rapid and progressive motor paraly¬ 
sis. "Prom the former it is distinguished by thehnore marked involvement 
of sensation, theitrophic disturbances, the paralysis of bladder and rectum, 
t he rapid wasting^-the electripal changes, and the fever. From acute cases 
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of multiple neuritis it may be more difficult to distinguish, as the sensory 
features in these cases may be marked, though there is rarely", if ever, in 
multiple neuritis complete anaesthesia; the wasting, moreover, is more^xapid 
in myelitis. The bladder and rectum are rarely involved—though in ex¬ 
ceptional cases they may be—and, most important of all, the trophic changes,* 
the development of bull®, bed-sores, etc., are not seen in multiple neuritisJ 

(6) Acuxs TRANBVKUtas Mvjsmtib. —The symptoms naturally differ withi 
the situation of the lesion. 

(1) Acute transverse myelitis in the thoracic region, the most common 
situation, produces a very characteristic picture. The symptoms of onset. 
aTe variable. There may be initial pains or numbness and tingling in thW 
legs. The paralysis may sot in quickly and become complete within ft 
few days; but. more commonly it is preceded for a day or two by sensations 
of pain, heaviness, and dragging in the legs. The paralysis of the lower 
limbs is usually complete, and if at the level, say, of the sixth thoracic 
vertebra, the abdominal muscles axe involved. Sensation may be partially 
or completely lost. At the onset there may be numbness, tingling, or even 
hyperesthesia in the legs. At the level of the lesion there is often a zone of 
hyperesthesia, which is discovered by passing a test-tube containing hot 
water along .the spine, when the sensation of warmth changes to one of 
actual pain. A girdle sensation may occur early, and when the lesion is in 
this situation it is usually felt between the ensiform and umbilical regions. 
The reflex functions are variable. There may at first be abolition of the 
rellexes; subsequently, those which pass through the segments lower than the 
one affected, may be exaggerated and the legs may take on a condition of spastic 
rigidity. Tt does not always happen, however, that the reflexes are increased 
here, for in a total transversolesion of the cord, they are usually entirely lost 
as first pointed out by Bastian. That this is not due to the preliminary shod 
is shown by the fact that the abolition of the reflexes may be permanent. The 
muscles become extremely flabby, waste, and lose their faradio excitability, and 
the sphincters lose their tone. The temperature of the paralyzed limbs is vari¬ 
able. It may at first rise, then fall and become subnormal. Lesioixs of the skin 
are not uncommon, and bed-sores are apt to form. There is at first retention of 
urine and subsequently spastic incontinence. If the lumbar centres are in¬ 
volved. there are from the outset vesical symptoms. The urine is alkaline in 
reaction and may rapidly become ammoniacal. The bowels are constipated 
and there is usually incontinence of the faxces. Some writers attribute the cys¬ 
titis associated with transverse myelitis to disturbed trophic influence. 

The course of complete transverse myelitis depends a good d eal upon its 
cause. Death may result from extension. Segments of the cord may be com¬ 
pletely and permanently destroyed, in which case there is persistent paraplegia. 
The pyramidal fibres below the lesion undergo the secondary degeneration, and 
there is an ascending degeneration of the dorsal median columns, if the 
lower segments of the cord are involved the legs may remain flaccid. In some 
instances a transverse myelitis of the thoracic region involves the ventral horns 
above and below the lesion, producing flaceidity of the muscles, with wasting, 

■ fibrillar contractions, and the reaction of degeneration. More commonly, 
however, in the cases which last many months there is more or less rigidity of 
the muscles with spasm or persistent contraction of the flexors of the knee. 
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t (2) Transverse Myelitis of the Cervical Region .—Jf tin* lesion is i|t the 
fevel of the Sixth or seventh cervical nerves, there is paralysis of the upper 
Hctcemities, more or less complete, sometimes sparing the muscles of >the 
ihoulder. Gradually there is loss of sensation. The paralysis is usually com¬ 
pete below the point of lesion, but there are rare instances in which the arms 
are affected, the so-called cervical .paraplegia. In addition, to the symp- 
already mentioned there are several which are more characteristic of 
averse myelitis in the cervical region, such as the occurrence of vomiting, 
cough, and slow puls**, which may sink to 20 or HO, pupillary changes— 
Inyosis—sometimes attacks of dysphagia, dyspiuea, or svgeope. 

Treatment of Acute Myelitis.—In the rapidly developing form due either 
to a diffuse inflammation in the gray matter or to transverse myelitis, the 
important measures arc scrupulous cleanliness, care and watch fill ness in 
guarding against bed-sores, the avoidance of cystitis, either by systematic 
catheterization or, if there is incontinence, by a carefully adjusted bed urinal, 
or the use of antiseptic cotton-wool repeatedly changed. In an acute onset 
in a healthy subject the spine may be cupped. Counter-irritation is of doubt¬ 
ful advantage. Chapman's ice-bag is sometimes useful. No drugs have the 
slightest influence upon an acute myelitis, and even in subject- with well- 
marked syphilis neither mercury nor iodide o^ |mtas-ium is curative. Tonic 
remedies, such as quinine, arsenic, and strychnia, mav be used m the later 
stages. When the muscles have wasted, massage is benelicial in maintaining 
their nutrition. Electricity should not lie used in the early stage.-oI myelitis. 
It is of no value in the trail-verse myelitis in the thoracic region with retention 
of the nutrition in the muscles of the leg. 


E. DIFFUSE AND FOCAL DISEASES OF THE DRAIN. 

I. TOPICAL DIAGNOSIS. 

Only certain regions of the brain give localizing svmptoms. These are the 
cortical motor centres and the associated sensorv centres, the speech centres, 
the centres for the special senses, and the tracts which connect the-e coitical 
areas with each other and with other purls ol the nervous system. 

The following is a brief summary of the effect- of lesions from the cortex 
to the spinal cord: 

1. The Cerebral Cortex.— (a) UedcaoUoslenous of the. mot or cortex cause 
paralysis in the muscles of the opposite side of the body. 1 lie paralysis is at. 
first flaccid , but the spastic condition subsequently develops. The extent of 
the paralysis depends upon that of the lesion. Ii is apt to lie limited to the 
muscles of the head or of an extremity, giving ri-c to the cerebral monoplegias. 
One gro up of muscles may be much more affected than others, especially in 
lesionsoFThThighly differentiated area for the upper extremity. It is un¬ 
common to find all the muscle group- of an extremity equally involved in 
cortical monoplegia. Very rarely through small bilaterally symmetrical lesions 
monoplegia of the tongue mav result without paralysis of the face. A lesion 
may involve centres lying close together or overlapping one another, thus pro¬ 
ducing associated monoplegias—e. g., paralysis of the face and arm, or of the 



948 


DISEASES OF THE NERVOUS SYSTEM. 


arm and leg, but not of the face and leg without involvement of the arm. 
Very rarely the whole motor-cortex is involved, causing paralysis of the opposite 
side—cortical hemiplegia. TTnnnlly in nnoh instances there in marked recovery, 
so that only a monoplegia persists. 

Adjoining and posterior to the motor area is believed to be the region of 
tjie cortex in which the impulses concerned in general bodily sensation (cutane¬ 
ous sensibility, muscle sense, visceral sensations) first arrive (the somsssthetic 
area). Combined with the muscular weakness there is usually some disturb¬ 
ance of sensations, particularly of those of the muscular sense. In_ lesions of 
the superior parietal lobe the stereognostic sense is very often affected. For 
\ exam pie, when a coin or a knife is placed in the hand of. the affected limb, the 
i patient’s, eyes being closed, it is not recognized, owing to inappreciation of 
the form and consistence of the object, and this even though the slightest 
tactile stimulus applied to the fingers or surface of the hand is felt and may 
be correctly localized. The sense of touch, pain, and temperature may be 
lowered, but usually not markedly unless the superior and inferior parietal 
lobules are involved in subcortical lesions. Paresthesias and vaso-motor dis¬ 
turbances are common accompaniments of paralyses of cortical origin. 

(6) Irritative lesions cause localized spasms as described on page 883. 
The most varied muscle groups corresponding to particular movement forms 
may be picked out. If the irritation be sudden and severe, typical attacks of 
Jacksonian epilepsy may occur. These convulsions are often preceded and 
accompanied by subjective sensory impressions. Tingling or pain, or a sense 
of motion in the part, is often the signal symptom (Scguin), and is of great 
importance in determining the seat of the lesion. 

Lesions are often both destructive and irritative, and we then have com¬ 
binations of the symptoms produced by each. For instance, certain muscles 
may be paralyzed, and those represented near them in the cortex may be the 
seat of localized convulsions, or the paralyzed limb itself may be at times 
subject to convulsive spasms, or muscles which have been convulsed may be¬ 
come paralyzed. The close observation of the sequence of .the symptoms in 
such cases often makes it possible to trace the progress of a lesion involving 
the motor cortex. In these eases the most frequent cause is a developing tumor, 
though sometimes local thickenings of the membranes of the brain, small ab¬ 
scesses, minute haemorrhages, or fragments of a fractured skull must be held 
responsible. 

In another section lesions involving the centres for the special senses arc 
considered, and we shall simply refer to them here. The symptoms caused 
by lesions of the speech centres will be described under aphasia, and it is 
only necessary to note here the near situation of the motor speech area ( Broca’s 
centre ) in the left inferior frontal convolution to the centres for the face and 
tongue on that side, and the nearness of the supposed centre for writing to 
that of the hand and arm, and to state that motor aphasia ia often associated 
wir b paral ysis of the right side of the face and the right arm. Accompanying 
the paralysis, following a Jacksoniah fit, of the right face or arm there is often 
a transient motor aphasia. 

According to Flechsig, the sensori-motor centres are limited to tolerably 
circumscribed areas in the cortex, which differ from other portions in that thev 
are provided with projection fibres which connect them with lower centres. 
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l?he re mainin g areas of the cortex, amounting, he believes, to about two-thirds 
of the whole*, are devoid of projection fibres and are concerned entirely in 
associative activities. These latter areas, the association centres ” of Floeli- 
aig, are three in number: (1) The anterior association centre, including the 
whole of the frontal lobe in front of the sonuvslhctic area; (',!) (be middle 
association centre, corresponding to the cortex of the island of Jjeil; and (3^ 
the large, posterior association centre, including the pnecuneus, the su|>erior 
and inferior parietal lobules, the supramarginal and angular gyri. and the 
whole of the temporal and occipital lobes except the auditory and visual sen¬ 
sory areas. 

Flechsig attributes-the higher psychic functions, especially those connected 
with the personality of the individual, to the anterior association centres, while 
the intellectual activities which hare to do with knowledge of the external 
world ho believes correspond to the functions of the large posterior association 
centre. Whether these views be true, and. if so, in how far they may lie applied 
practically in the localization of diseases, especially of the mind, the future 
has to decide. * 

2. Centrum Semiovale.—Lesions in this part mayiaxstlve either projection 
fibres (motor or sensory) or association fibres. If involvement of (lie motor 
path cause paralysis, this has the distribution of a cortical patsy when the 
lesion is near the cortex, and of a paralysis due to a lesion of the internal 
capsule when it is near that region. These lesions of the molor Wires may 
be associated with symptoms due to interruption in the other systems of Wires 
running in the centrum semiovale; there may he sensory disturlmnces-4-hoini- 
aniEBthesia an^ hemiunopia—and if the lesion is in the left hemisphere one 
of the different forms ofjaphasia may accompany the paralysis. 

3. Corpus Callosum.—L’ins may be congenitally absent without symptom*. 

An acute lesion involving a large portion of the corpus callosum may, how-/ a, 
ever, yield symptoms suggestive of its localization in tins region. In the ease 
recorded by Kcinhard, in which the situation of the lesion was sus|ieolcd ante 
mortem, there was a I disturbance of equilibration (without vertigo) and of 

.the synergetic movements of both halves of the body. The autopsy revealed 
a gliosareoma which had destroyed the posterior three-fourths of the corpus 
callosum. In Bristowe’s 4 cases there existed, as symptoms common to all, 

> pain in the head and ^partial or complete hemiplegia, with gradual extension 
of the paralysis to the opposite side of the body, j Toward the end of life there 
was disturbance of speech^ difficulty in deglutition ./incontinence of urine and 
fiecos, an£ dementia. Here the symptoms have in them nothing that can be 
looked upon as pathognomonic; indeed, many of the phenomena were doubtless 
dependent upon involvement of the projection and association fibres of the 
centrum semiovale. 


IrLanimak in which the corpus callosum has been cut experimentally pro¬ 
gressive emaciation has been mentioned as a characteristic phenomenon. 

4‘. Internal Capsule (Fig. 4).—Through this pass within a rather narrow 
area all, or nearly all, of the projection fibtes (both motor and sensory) which 


are cqqkeeted with the cerebral cortex. It is divided into an anterior limb, a 
knees had a posterior limb, the latter consisting of a thalamo-lenticular por- 
tiraen tht anterior two-thirds) and a retrodenticular portion (its posteriori 
tJhe^pupil(n considering the effects of a given focal lesion involving the fibres d 1 
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of tlyi internal capsule, it is not to be forgotten that the relations of the tw- 
limbs of the capsule to one another and to the knee vary considerably in dif 
ferent horizontal planes. Much of the confusion in the bibliography is do 
pendent upon neglect to describe the horizontal level of the lesion, as well a 
its situation in an antero-posterior direction. ■ The principal bundle..pasainj 
through the interior limb of the capsule is that which connects the frontal gyr 
land the medial bundle in the base of the peduncle (crus) with the nuclei o 
[the pons. ^These fibres are centrifugal, and innervate chiefly the lower moto 
(nuclei governing bilaterally innervated muscles, especially those of the eyes 
head, necK, and probably those of the mouth, tongue, and larynx.,... In lowe 
'horizontal planes these fibres are situated near the knee of the capsule, it u 
the region of the knee of the capsule which transmits especially the fibres pass 
ing from the cerebral cortex to the nuclei of the facial, hypoglossal, and thirc 
nerves. The path which supplies the nuclei governing the muscles used ir 
speech passes through the knee. 

The pyramidal tract goes through the thalamo-lenticular portion of the 
capsule. The fnotor fibres are arranged according to definite muscle groups 
or rather movement forms, those for the movements of the arm being anterioi 
to those for the leg. The number of fibres for a given muscle group corre¬ 
sponds rathefr to the degree o£ complexity of the movements than to the size 
of the muscles concerned. Thus the areas for the fingers and toes are rela¬ 
tively large. 

The fibres to the somaesthetic area of the cortex—that is, those from tin 
ventro-lateral group of nuclei of the thalamus and the tegmental radiations— 
carrying impulses concerned in general bodily sensation, pass upward througl 
the posterior part of the thalamo-lenticular portion of tho capsule. Some o 
these fibres pass through the anterior two-thirds of the posterior limb along 
side of the fibres of the pyramidal tract. 

Through the retro-lenticular portion of the posterior limb,- opposite th< 
posterior third of the lateral surface of the thalamus, pass (l)J,hc..fibres carry 
ing impulses concerned in tho sensations of the opposite visual field (optii 
radiation from the lateral geniculate body to the visual sense area in tin 
occipital cortex); (2) the fibres carrying impulses concerned in auditory sen 
sations (radiation from the medial geniculate body to the auditory sense arei 
in the cortex of the temporal lobe); (3) the fibres (probably centrifugal 
connecting the cortex of the temporal lobe with the nuclei of the pons. 

With this preliminary knowledge concerning the internal capsule, it is no 
difficult to understand the symptoms which result when it is diseased. 

Since here all the fibres of the upper motor segment are gathered togethe 
in a compact bundle, a lesion in this region is apt to cause complete hemi 
plegja.of the opposite side, followed later by contractures; and if,the lesioi 
involves the hinder portion of the posterior limb there is also hemiansestbesia 
including even the special senses (Fig. 4). As a rule, however, lesions o 
the internal capsule do not involve the whole structure. The disease usual 1; 
affects mainly either the anterior gr posterior portions, and even in instance- 
in which at first the symptoms p6int to total involvement, there is disap 
pearance often of a large part of the phenomena after a short tim'. J fhu- 
when the pyramidal tract is destroyed (lesion of the thalamo-lenti; ar For 
tion of the capsule) the arm may be affected more than the leg, or * ce V8r *Vi 
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[The facial paralysis is usually slight, though if the lesion be well forward 
In the capsulfe the paralysis of the face and tongue may be marked. 

| IJgjnianaesthesia alone without involvement of the motor fibres, due to dis¬ 
ease of the capsule, is rare. There is usually also at least partial paralysis 
of the leg.* When .the retro-lenticular portion of the capsule is destroyed the 
hemi anaesthesia is accompanied by hemianopsia, disturbances of hearing, and 
»metimes of smell and taste. The occmieneo-of- hemiehorea, marked Jremor, 
ir hemiathetosis after a capsular hemiplegia points to the involvement of the 
ialamus or of the hypothalamic region in the lesion. 

Charcot and others have described cases in which as a result of disease of 
he internal capsule there has been paralysis of the face and leg without 
nvolvemcnt of the arm. In such instances the lesion is linear, extending from 
he posterior part of the anterior limb of the internal capsule backward ami 
ateralward to the leg region in the posterior limb of the capsule, the region 
or the arm escaping. 

Capsular lesions when pure are not usually accompanied by apluisic 
ymptoms, alexia, or agraphia. A “ subcortical ” motor aphftsia may result 
’ the lesion is bilaterial, as in pseudo-bulbar paralysis, or if on the left, 
side it is so extensive as to destroy the fibres connecting Broca’s convolu¬ 
tion with the opposite hemispheres, as well $s the pyramidal •fibres on the 
same side. 

5. Crura (Cerebral Peduncles). —From this level through the |wns, me¬ 
dulla, and cord the upper and lower motor segments are represented, the first 
by the fibres of the pyramidal tracts and by the fibres which go from the cere¬ 
bral cortex to the nuclei of the cerebral nerves, the latter by tin; motor nuclei 
and tho nerve fibres arising from them. Ijcsioiis often affect both motor 
segments, and produce paralyses having the characteristics of each. Tlms*n 
singlo lesiou may involve the pyramidal tract and cause a spastic paralysis 
on the opposite side of the body, and also involve the nucleus or the fibres 
of one of the cerebral nerves, and so produce a lower segment paralysis on 
the same side as the lesion—crossed paralysis. In the crus the third and 
fburth cerebral nerves run near the pyramidal tract, and a lesion of this region 
is apt to involve them or their nuclei, causing partial paralysis of the muscles 
of the eye on the same side as the lesions, combined with a hemiplegia of the 
opposite side (Fig. 1, 3). 

The optic tract also. crosses the crus and may be involved, giving hemi- 
anonsia in the opposite halves of the visual fields. 

If the tegmentum bo the seal of a lesion which does not involve the base 
rf the peduncle (or pes) there may bet disturbances of cutaneous andlmus- 
rular sensibility* ataxiafrdisturbances of hearing, or oculo-motor paralysis. An 
iculo-moior paralysis of one side, accompanied by a hemi-ataxia of the opposite 
;ide, appears to bo especially characteristic of a tegmental lesion. 

6. Corpora Quadrigemina. —Anatomical studies point to the view that the 
nppfriny cnilip nl(anterior quadrigeminal body)_ represents thfi most impor- 
ant subcortical central organ for the control of the eye-muscle nuclei. This 
5 supported to~a certain extent by clinical evidence, though as yet but few 
ases have been carefully studied. / Sight is only slightly, if at all, disturbed 
'hen the superior colliculus is destroyed. -The pupil is usually widened, and 

reaction, both.^o light and on accommodation, interfered with. 
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Apparently actual paralysis of the eye muscles does not occur unless the nucleus 
of the third nerve ventral to the aqueduct be^also injured. 

. The inferior colliculus (posterior quadrigeminal body), on the other hand, 
has been shown by anatomical study to . he-an important-way-station in the 
auditory conduction-path. A largo part of the lateral lemniscus "ends in its 
nucleus, and from it emerge medullated fibres which pass through the brachiuni 
quadrigeminum inferins to the medial geniculate body. Thence a large bundle 
runs through the retro-lenticular portion of the internal capsule to the auditory 
sense area in the cortex of the temporal lobe. 

Weinland has collected 19 cases of tumors of the corpora quadrigemina 
from the bibliography; in 9 of these auditory disturbances were especially 
noted. Since the central auditory path of each side receives impulses from 
both ears, lesion of the colliculus on one side may dull the hearing on both 
sides, though the opposite ear is usually the more defective. Lesion of the 
inferior colliculus may be accompanied by disturbance of mastication, owing 
to paralysis of the descending (mesencephalic) root of the trigeminus. The 
fourth nerve niay also be involved. The ataxia which sometimes accompanies 
lesions of the corpora quadrigemina is probably to be referred to disturbance 
in conduction in the medial lemniscus. 

7. Pons and Medulla Oblopgata. —Lesions involving the pyramidal tract, 
together with any one of the motor cerebral nerves of this region, cause Classed 
paralysis. A lesion in the lower part of the pons is apt to cause a lower- 
segment paralysis of the face on the same side (destruction of the nucleus of 
the facial nerve or of its root fibres) and a spastic paralysis of the arm and 
r tcg on the opposite side (injury to pyramidal tract) (Fig. 1, 4). The abdu- 
r cans, the motor part of the trigeminus, and the hypoglossus nerves may also 
be paralyzed in the same manner. When the central fibres to the nucleus 
of the hypoglossus are involved a peculiar form of anarthria results. If the 
.nucleus itself be diseased, swallowing is interfered with. 

' - When the sensory fibres of the fifth nerve are interrupted, together with 
/the sensory tract (the medial lemniscus or fillet) for the rest of the body, which 
”fias already crossed the middle line, there is a crossed sensory paralysis— 
*i. e., disturbed sensation in the distribution of the fifth on the side of the 
^lesion, and of all the rest of the body on the opposite side. 

; A paralysis,of the external rectus muscle of one eye and of the internal 
rectus of the other eye (conjugate paralysis of the muscles which turn the 
eyes to one side), in the absence of a “forced position” of the eyeballs, is 
highly characteristic of certain lesions of the pons. In such cases the internal 
reefus may still be capable of functioning on convergence, or when the eye 
Ho which it belongs is tested independently of that in which the external reetus 
4s paralyzed. This form of paralysis is found, as a rule, only when the lesion 
'lies just in front of the abducens or involves the nucleus itself, or includes. 
besides*the root fibres of the abducens, that portion of the formatio reticularis 
that lies between them and the fasciculus longitudinalis medialis (von Mona- 
kow). The cases of conjugate paralysis just referred to may be complicated 
by other disturbances of the eye-muscle movements, in which case the inter¬ 
pretation of the symptoms may be rendered difficult. The facial nerve is often 
involved in these paralyses. 

, In lesions of the pons the patient often has a tendency to fall toward the 
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Bide on which the lesion is, probably on account,of implication of the middle 
peduncle of the cerebellum (brachiuni pontis)5 Still more frequent *is the 
simple motor hemi-ataxia consequent upon lesio n of the m edial leiunisctm^mul 
peiheeSL-Sf. longitudinal bundles .in the formatio reticularis. Tins is often 
accompanied by a$dissociated sensory disturbance,-pain and temperature being 
affected, while touch remains normal. , The muscular sense may also lw in¬ 
volved. Only when the lesion is very extensive are there disturbances of hear¬ 
ing (involvement of the lateral lemniscus or corpus Irupezoidcum). 

The symptoms produced by involvement of the different cerebral nerves 
will be considered in detail in another sect ion. 

8. Cerebellum.—The functions of this part of the brain are still under 
consideration. Luciani, whose monograph is exhaustive, regards it as “ an end 
organ, directly or indirectly related to certain peripheral sensory organs and 
in direct efferent relationship with certain ganglia of the eerehro-spinal axis, 
and indirectly with the motor apparatus in general. It is functionally homo¬ 
geneous, each part exercising the functions of the whole, hut having special 
relations to the muscles of the corresponding side of the hod/" (Krauss). 

Lesions of the lateral lobes affect the corresponding side of the body, while 
esions of the middle lobe (vermis) affect both sides. Partial removal is fol- 
owgd-by—transientimuscular weakness; complete renuivaTby*o,xIronic iueo- 
irdination. Its one important function would appear to be the coordination 
T the muscular movements. 

In monkeys the symptoms differ much at different periods after the opera- 
ion. During the, first five or six days irritation phenomena predominate, 
iccording to Luciani, there is-aiUlCJiia,-.atony 1,1 the muscles, ifnd astasia _ 
n the side of the body operated upon. The animal can not stand or walk, 
ill these symptoms may gradually disappear in the course of a few months. 

The experiments of J. S. Kisicn Russel 1 do not. entirely confirm the obser¬ 
vations of Luciani, In the first place, the occurrence of asthenia is not con¬ 
stant, and as to atony, while the patellar tendon relieves arc sometimes absent, 
they are as a rule intact in pure cerebellar lesions. There may he even mus¬ 
cular rigidity instead of atony. Russell’s experiments make it seem likely that 
'.the cerebellar hemisphere of one side exercises constantly an inhibitory effect 
ujBHffffic activities of the cerebral hemisphere of the opjiosite side (probably 
by way of the braehium conjunctivum). Thus after removal of one cerebellar 
hemisphere he found that movements of the arm and leg could be caused by a 
faradic stimulation of the contralateral motor area, much milder than that 
necessary to stimulate the homolateral motor area. The epileptic seizures fol¬ 
lowing the administration of absinthe were far greater on the side of ablation. 
It is not impossible that the explanation of the epileptiform attacks by no 
means rare in cerebellar disease is here to be sought. 

W. C. Krauss has analyzed the lesions and symptoms in 100 cases of dis¬ 
ease of this part. The morbid conditions were as follows: Surcoma in 22 
cases; tu bercle in 22; glioma in 18; abscess in 10; tumor of unspecified origin 
in 13; cyst in 7j"and 1 case each of softening, endothelioma, cyst and sarcoma, 
cancer, gumma, fibjama, and haemorrhage. The left lobe was affeeted 32 times, 
the right lobe 32-times, and the middle lobe 17 times. Thus tumor constituted 
by far the most important affection. There may be no symptoms whatever 
if it is in one hemisphere only and does not involve the middle lobe. There 
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are instances not only of complete absence of one whole hemisphere from arrest 
of grbwth, but also of extensive bilateral disease, which throughout life has 
yielded no noticeable symptoms. Only when lesions are comparatively sudden 
do the symptoms resemble the early experimental states in animals. Other 
portions of the brain appear to be able to take on the functions normally 
performed by the cerebellum. _ The most_ common symptoms in tumor of the 
cerebellum are as follows: 

"^Vwiigo, which is rqore consta nt fh' 8 than m- aff n etinna - of any other 
re gion of the.brain. Some believe this to be due to involvement of the nervus 
vestibularis or its nuclei of termination, by means of which the.semicircular 
canals are connected with the cerebellum. The symptom was present in 48 
of the cases of Krauss’ collection, not reported in 43. The vertigo appears 
to bo entirely independent of the ataxia. Though most frequently associated, 
either symptom may be present without the other. The vertigo of cerebellar! 
‘'’disease is often associated with the feeling that objects are revolving about the 
. body, or that the body itself iB moving, i Headache was present in 83 cases! 
\ Vomiting occulted in 69 cases, not reported ill Optic neuritis was found 
in' 66 cases, not reported in 23. It is apt to appear early, and is probably 
7 brought about’by the obstructive internal hydrocephalus that commonly results 
from subtentorial growths thrqpgh .pressure on the aqueductus cerebri. 

Of symptoms which are designated as more particularly cerebellar,! Hlaxia, 
.particularly of the homolateral limbs, is the most important. In cerebellar 
>ataxia thefgait is irregular and staggering, often zigzag, and in attempting to 
walk the patient sways to and fro like a drunken man (demarche d’ivresse of 
>h& French writers). As a^ule, the patient walks and tends to fall toward the 
effected side, but the rule is not certain. gThe ataxia of cerebellar digeasejs to 
bd sharply differentiated from th^taxia of tabes dorsalisjfro m c o rtical a taxia,| 
and probably from the ataxia accompanyingrtfiseases of the tegmental'portion 
bf the pons andjeerebral peduncle. 13-Cerebetlar ataxia is bothrstatic andady¬ 
namic. The opening or closing of the eyes has less influence than in spinal 
ataxia. Very important for differential diagnosis is the fact that when tliej 
patient-lies in bed movementa .tolerably well coordinated can be carried out.' 
-The coarse nature of the incoordination distinguishes cerebellar ataxia from 
"that due to lesion of the cerebral cortex.j} In the latter thei fi ner movem ents 
(buttoning, etc.) are especially apt to be involved, and there is usuall^hemi- 
n aresls or mono-paresis, and oftcn^disturhance-of muscular, sense/pnd of tho 
st ereognos tic sense (von Monakow). Cerebellar ataxia may depend upon the 
withdrawal of the influence of the cerebellum upon the cerebrum. Babinski 
has pointed out thatjthe.affected .limb,-although ataxi% may be held in a given 
p osition more steadily than normal, and also that repeated movements can not 
be as quickly performed on the affected as on the normal side. 

■" ^ Pares is, especially, -of the homolateral trunk muscles, manifest in an_in- 
amliTy to perform the movements of bending, erection, and lateral flexion of 
the trunk, may be present (Hughlings Jackson). Risien Bussell holds-that 
paralysis is ‘t probably directly due to the withdrawal of the cerebellar 
influence from the muscles.” A peculiar attitude of the head has been de¬ 
scribed, in which the face looks upward and is turned away from the side 
occupied by the growth. Deficiency in power of the limbs on the same side 
is frequent. 
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Other less constant but suggestive symptoms are^ieijialgic paint in the 
region of the neck and occiput; blocking of the veuas Qaleni and dilatation 
of the lateral ventricles, (puaing in atuldcen -hydrocephalus ^pressure on the 
mid-brain, pons, or medulla oblongata, producing paralysis of {he cerebral 
nerfes (most commonly the sixth cranial^} rhythmical contractions of the head 
or extremitiesyjnystagmus (particularly when looking toward the side of the 
lesion) ,li|tremor,(<pnarthria, /Auditory or visual disturbances. There may be 
glycosuria, andj^ilateral rigidity .from pressure on the motor paths. Sudden 
death may occur. 

1 The reflexes, though variable, are apt to be increased on the side of the 
lesion, and if internal hydrocephalus develops they may be exaggerated on both 
sides. When the cerebellar disease involves other structures directly, or indi¬ 
rectly through action at a distance, the reflexes may be abolished. 

Symptoms of general mental disturbance may accompany cerebellar dis¬ 
ease, but they are not characteristic. There is ofterajrritabilitv^nfeebled 
memory, and joward the end sopor and coma. 

H APHASIA. 

Speech disorders give important information as to the position of lesions 
of the nervous system, and it is for this reason that they are considered here. 

The studies of Boulliaud, Dax, Broca, Bastian, Kussmaul, Lielitlieim, 
Marie, and others have done much to widen our knowledge of this very ditli- 
cult subject. The student is referred to the works of these authors, and 
especially to the recent monograph of Motitier. * 

, As in all other voluntary movements speech requires not only a motor but 
a sensory apparatus, and we have, as comjtosing the speech mechanism? a 
sensory or receptive part as well as a motor or emissive part. These two parts 
are associated with the liigher centres underlying the intellectual process, and 
are controlled by them. 

The muscles which are used in the production of articulate speech are many 
and widely distributed; thus, the respiratory muscles, the muscles of the larynx, 
the pharynx, the longue, the lips, and those which move the jaws, are all 
brought into play during speech. These muscles are all active in other less 
complicated movements; for instance, respiration, crying, sucking, etc., and 
these”comparatively simple movements are represented in the gray matter of 
the .lower motor segment in the pons, medulla, and spinal cord. The asso¬ 
ciation of neurones upon which these movements depend is made during foetal 
life, and is in good working order at the time of birth. 

As the child’s brain grows and takes control of the spinal centres through 
the medium of the pyramidal tracts, other more complex movements are de¬ 
veloped and special neurones are set apart for this purpose. There is, then, 
a re-representation (Hughlings Jackson) of the finer movements of these mus¬ 
cles in the upper motor segment. They are localised in the central convolu¬ 
tions about the lower part of the Bolandic fissure. All these muscles except 
those of the tongue and lips are used bilaterally, and so their movements on 
each side of the body are represented on both sides of the brain. 

This group of movements, which are in part congenital and in part ac¬ 
quired during the early months of life, is that from which the delicate move- 
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ments of articulate speech are developed. The structures upon which these 
moveihents depend make the primary or elementary speech mechanism. 

The cortical centres are in the lower third of the central convolution on 
both sides of the brain. They are bilaterally acting centres, and a lesion 
limited to either one should not produce marked or permanent defects in 
speech. This is true for the right side, but on the left Broca’s convolution 
did the insula are so closely situated that they are usually injured at the same 
time, and motor aphasia results. 

The Path from Cortex to Lower Hotor Centres. —This is made up of the 
motor fibres which go to the nuclei of the pons and medulla, and in the 
internal capsule is situated near the knee. As in the cortex, a unilateral 
lesion here causes only slight disturbances of speech due to difficult articula¬ 
tion, following weakness of the opposite side of the face and tongue. On-ihe 
left side*, if the lesion is so near the cortex as to involve the fibres which 
connect Broca’s convolution with the primary speech mechanism, subcortical 
motor aphasia is produced. Bilateral lesions (usually in the internal capsule, 
but at times in the cortex) cause speechlessness^with paralysis of the muscles 
of . articulation—pseudo-bulbar paralysis. To these speech defects Baatisn 
gives the namer Anhcmt ar. 

The lower->scgment of the primary speech mechanism is made up of the 
motor nuclei in the medulla, etc., and the peripheral nerves arising from them. 
Lesions here, if extensive enougli—as, for instance, in progressive bulbar paral¬ 
ysis—may cause speeehlcssness—anartliria (Bastion); but usually they are 
more limited, giving various disturbances of articulation. 

As the'child learns to Bpeak there is developed in the cortex of the brain 
an association of centres which takes control of the primary speech mechanism. 
I The child is constantly hearing objects called by names, and lie loams to asso¬ 
ciate certain sounds with the look, feel, taste, etc., of certain things. When 
he hears such a sound he gets a more or less clear mental picture of the 
object, or, in other words, he has developed certain auditory memories. These 
memories of the sounds of words are stored in what is called the auMery 
ijiiiili miiiilrr This centre, which in the majority of people is the controlling 
speech centre, is situated in the first temporal convolution on the loft side .in 
right-handed people, and on the right side in those who arc left-handed. 
Various theories have been advanced to explain the predominance of the left 
hemisphere in the speech mechanism, and Weber .believes that it is dependent 
upon the development of the writing centre in the left motor cortex in associa- 
tion w ith the centre for the right hand. The afferent impressions arising in 
the ears reach the temporal lobes, those from each ear going to both sides of 
the brain. From each of these primary auditory centres impulses are sent 
to the auditory sj>ecch centre in the left hemisphere. The child endeavors, 
and by repeated efforts learnS, to make the sounds that he hears, and he first 
becomes able to repeat words, then to speak voluntarily. To do this, he has 
had to learn certain very delicate movements, and so there has been developed 
a special motor centre for speech in which these movements are localized. 

The Motor Speech Centre. —This has been placed in Broca’s convolution, 
the posterior part of the left third frontal convolution, but the older views as 
to the localization of aphasia, particularly the motor variety and its associa- 
. tion with this convolution, have been criticised by Marie, whose views may 
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be studied at length in the exhaustive monograph of Mouticr. Marie believeh 
that the pure motor aphasia of writers, anarthria, results from a lesion fnvolvl 
mg the teftJlwitioulac nu cle u s and the adjacent zone, which he defines aa fol¬ 
lows: In a horizontal section of the brain, the transverse line drawn from 
(he anterior angle of the insula to a corresponding pint of the lateral ven¬ 
tricle gives the anterior border; a line from the posterior angle of the insula 
tb a corresponding pint of the lateral ventricle gives the posterior limit. 
Included in this zone are more than one-lmlf of the thalamus, both limbs of 
the internal capsule, the greater part of the caudate nucleus, the lenticular 
nucleus, and the island of Rcil with the subjacent white matter. In a lesion 
of this lenticular zone articulate speech alone is affected; internal speech is 
preserved, and the patient reads and writes and understands spoken speech. 
On. the other hand, a lesion, of the “ zone.of .Wernicke" causes the -sensory 
aphasia-word deafness and word blindness. According to Marie the zone of 
Wernicke consists of the supramarginal and angular gyri and the feet of the | 
first two temporal convolutions. When both those regions are affected there 1 
is loss of spontaneous speech, spoken language is not understood, and the 
patient can neither read nor write. 

Marie's position has been much discussed, and many of the most distin¬ 
guished neurologists have come to the rcscim of the old view-which accepts 
Broca’s convolution as the motor speech centre. Dejcrine, Mills and Spiller 
have published most carefully studied eases which go far to show that the third 
left frontal. Broca's convolution, with the insula forms the cortical motor cen¬ 
tre for speech. They agree, however, that lesions of the left lenticular zone 
interfere with the movements which make speech possible. Those ntbtor speech 
areas are connected by commissural fibres through the corpus callosum with 
the corresponding areas of the right frontal lobe, and these latter can eontfol 
the speech movements when the more direct path in the left pyramidal tract 
has been interrupted. 

The motor speech centres and the corresponding area in the right brain 
are connected either directly by special motor fibres with the bulbar nuclei, 
or, as is more probable, indirectly, through the medium of the cortical cen¬ 
tres of the primary speech mechanism in the lower part of the Rolandic region 
on both sides. 

The speech centres are in close connection with the rest of the brain cor¬ 
tex, and in this way they take part in the general mental activities, of which, 
indeed, the speech processes form a large part. Some authors ha\e assumed 
that the several sensory elements which go to make a concept arc brought 
together in a special region of the brain, and here, as it were, united by a 
name. This is called “ tlm-w»tr@-fo^oonnepta,” or “ naming centre ” (Broad- 
bent), but most writers have followed Bastian in considering that the suppo¬ 
sition of such a centre is unnecessary. 

The mechanism which has been described is that which is developed in 
uneducated people and in children before they have learned to read and write, 
and is of primary importance in all speech processes. As the child learns to 
read he associates certain visual impressions with the speech memories he has 
already acquired, and he then adds to his concepts the visual memories of 
written or printed symbols. These memories are stored in the visual speech 
centre. 
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Hie Visual Speeoh Centre. —This is placed by nearly all authors in the 
angular and supramarginal convolutions on the left side, where visual im¬ 
pressions from both occipital lobes are combined in speech memories. Von 
Monakow believes that there is no such special centre, but that visual speech 
memories are dependent upon the direct connection of the general visual cen¬ 
tres in both occipital lobes with the speech sphere. That speech defects restdt 
from injury to the angular and supramarginal convolutions, he admits; but 
he thinks these are due to an interruption of fibre tracts which lie beneath 
and not to a destruction of a cortical centre. The distinction is, therefore, of 
more theoretical than practical importance. 

In learning to write, the child develops certain delicate movements of the 
arm and hand, and thus acquires another method of externalizing his speech 
activities. Whether or not this requires the development of a separate writing 
centre, apart from the general Rolandic arm centre, or is brought about by an 
evolution of the latter through the medium of Broca’s convolution, is a vexed 
question. Gordinier has recorded a remarkable case of total agraphia, with 
no sensory or iriptor speech aphasia, in which a tumor occupying the foot of 
the second left frontal convolution was found at autopsy. However this may 
be, these movements are learned under the influence of visual impressions in 
association with the other speech memories, although there is a more direct 
path, which is used in copying unknown characters. Just as the movements 
of articulate speech are constantly under the control of auditory memories, so 
are the movements of writing regulated by visual memories; but in this case 
the other speech memories are of great importance. 

With file development of the associations which underlie reading and 
writing, the speech mechanism may be said to be complete, although its activ¬ 
ities are capable of practically endless extension, as when music or foreign 
languages are learned. 

It will be seen that the cortical speech..centres—the speech sphere of the 
French-^pficupy, the part of the brain near the Sylvian fissure, and that they 
all receive their blood from the-SylxiaiLartery. Speaking broadly, the pos¬ 
terior parLof. this., region is -sensory and the anterior is-motor. The sensory 
areas are near the optic radiation and the motor are near the general motor 
tracts, and so with lesions of the posterior part, hemianopia is apt to be asso¬ 
ciated with the speech disturbance while hemiplegia occurs with disease of 
the anterior areas. These associations often help to distinguish a sensory from 
a motor aphasia, but each type has special characteristics which must be 
studied. 

Sensory Aphasia, due to Lesions op the Posterior Part op the Speech 
Area, or to Fibres doing to this Region. 

Auditory Aphasia. —Most people in mentally recalling words do so by 
means of their auditory speech memories—i. e., they think of the sound of 
the words, and. in voluntary speech, it is probable that the will acts on* the 
motor centre indirectly through the auditory centre. This centre is also 
necessary for reading in such persons. There are certain persons, however, in 
whom the mental processes are carried on by visual memories, and in these 
rare “ visuals ” the visual speech centres take the predominant place in speech 
usually occupied by the auditory centres. 
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nnmplotfi flhnlitinn nt all Pm auditory speech memories by destruction of 
+V first tjTnynrai convolution cwses the most extensive disturbances of sfieech. 
Such a person isnmable to comprehend speech, either spoken or printed, ,'yol- 
u ntarv spe ech iaTHiinli diaturbed^ and although at iirst he may talk, his speech 
is nothing but a jargon of misplaced words, ami lie soou becomes speechless. 
Writing..is also lost, and he can neither repeat words nor write at dictation. 
He.JS»y be able to copy. 

Lesions are often only partial, and the resultant disturbance may be simply, 
a difficulty in speech due to the loss of nouns or to the transposition of words 
( D.nrrpM'd a), the writing showing the same defect.iThe patient usually 
understands what he hears and reads, and can repeat words and write at 
d ictat ion. This is the condition Bastian calls “ amnesia verbalis." The eon- 
dition may be so prononneed^that voluntary speech and writing arc nearly lost, 
-even when the auditory memories can still lie aroused by new alferent impres¬ 
sions and he is able to understand what is saul to him mid what he rends.. He 
can, usually repeat and read aloud. 

The afferent paths, which reach the auditory speech contfe from the two 
primary auditory centres, may be destroyed. A lesion to do this must lie in 
the white matter beneath th(‘ first temporal convolution on the left side. Snell 
a lesion would block all auditory impression.^coming to the rmiire, and the 
patient would not be able to understand anything that was said to him, could 
not repeat words nor write from dictation. As the cortical centres are not 
disturbed, and the auditory speech memories are still present, there is no dis¬ 
turbance of voluntary speech or writing, and the patient can read perfectly. 
This is pure word -deafness or subcortical sensory aphasia. 

Visual Aphasia. —Destruction of the visual centre in the angular and 
supramarginal convolutions causes a loss of the visual speech memories, and tile 
i patient is unable to read printed or written characters. He isjmalilejo write ' 
—i. e., there-is agraphia-^nnd he can not copy. ,11 is understanding of spoken 
words is good, and voluntary speech is normal or only slightly paraplia.-ic. 

A subcortical lesion involving the afferent fibres going to the visual s|ieucli 
centre causes pure w ord- blindness (subcortical alexia)—i. c.,(tlitxc_ia. inability 
to understand written or printed words. Voluntary speech and writing are 
good. The patient can not read his own writing except by aid of muscle- 
sense impression, in retracing the letters, either loluntary or passively.^ Asso¬ 
ciated with this is always hemianopia. 

Word-deafness and word-blindness are often combined, and at times it 
is not only the tracts that, connect the primary auditory and visual centres 
with the speech spheres, but. also those which associate them with the other 
sensory centres in the formation of concepts, that are diseased. In this ease 
the patient hasiost not only his auditory and visual speech memories, hut also 
all of his memories which have to do with hearing and sight, and he has mind- 
deafness and mind-hlin dness—i. e.. he is unable to recognize objects when he 
heartTorwhen he sees them. Further than this, there may be a dissociation 
of all the sensory centres from each other or from the higher psychical centre, 
which is practically the same tiling, in which ease the patient is ra.tirelx.unable 
to recognize objects and to use them properly -i. c., he has_apraxia. praxia 
may occur alone, but is usually associated with forms of aphasia. A sensory 
and a motor type have been described. 



960 


DISEASES OF THE NERVOUS SYSTEM. 


Motor Aphasia. —Lcakma.of the motor speech zone, possibly in rare cases 
. of Broca ’s coBy.Qln.tion alone, more commonlyjjf.&jri&ausiea, causeJosa-Oi. 
the .power o f speech. The patient may bei absolutely dum b, or 'ne may have 
retained one or two words or phrases, which is believed to be due to the activ¬ 
ity of the corresponding region of the right brain. He ; will makfl no effort 
to, repeat words. Hiajmind is comparatively dear, and/ft e understands wha t 
is said to him and is able to read, although there is usually some difficulty in 
this due to the lack of motor speech memories.,! He will not be able to indi¬ 
cate that he has a mental picture of words. This is tested by asking him to 
squeeze the observer’s hand or to make expiratory efforts as many times as 
there are syllables in a well-known name. 

Voluntary writing is. usually lost in cortical motor aphasia, and many 
authors believe that writing movements arc controlled from this centre. 

' Others, who believe that there is a special writing centre, contend. that a 
l esion st rictly limited to the motor speech centre would not cause agraphia, 
and cite cases which seem to support their view. If there is much disturb¬ 
ance of internal speech, writing will be impaired. 

Subcortical m otor-aphasia is described as due to the destruction of the 
. fibres which join Broca’s convolution to . the primary speech mechanism. 
xft,~ ...Lesions which, have produced tips type of aphasia have been in the white mat- 
-ter of the left hemisphere near Broca’s convolution. These would be within 
’ / " Marie’s.speech, zone.. There is complete loss of the power of speech witho ut 
; any. disturbance of internal speech. The patient’s nnental_proccsses are not 
disturbed, andjie £gn jnite perfectly if the hand is not paralyzed. 

Cases bf aphasia are rarely simple, and it is often impossible to classify 
them accurately. The problems involved are, in reality, exceedingly com¬ 
plicated, and the student must not for a moment suppose that cases are as 
straightforward as the various diagrams at first sight would appear to indi¬ 
cate. A majority of them are very complex, but with patience the diagnosis 
of the different varieties can often be worked out. The following tests should 
be applied in each case of aphasia, after the presence or absence of paralysis 
has been determined and whether the patient is right-handed or left-handed: 
(4) The power of recognizing the nature, uses, and relations of objects— 
1 . e., whether apraxia is present or not; l%) -lhe power to recall the name of 
familiar objects seen, smelled, or tasted, or of a sound when heard, or of an 
object touched; (£)~4he power to understand spoken words; 1 41 t he capa¬ 
bility of understanding printed or written language; (5V_the power of appre¬ 
ciating and understanding musical tunes; (Cl the power of voluntary speech 
—in this it is to be noted particularly whether he misplaces words or not; 
(7) t he power of reading aloud and of understanding what he reads; (8) 
tEepower to write voluntarily and of reading what he has written; (fijithe 
power to copy; (.10)—the power to write at dictation; and (111 the power 
of repeating words. Stone and Douglas have recently described (Brain, 1902) 
a form of familial disease under the name of hereditary aphasia. 

The medico-legal aspects of aphasia are of great importance. No general 
principle can‘be laid down, but each case must be considered on its merits. 
Langdon, in reviewing the whole question, concludes: “ Sanity established, 
any legal document should be recognized when it can be proved that the 
person making it can understand fully its nature by any receptive channel 
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bearing, vision, or muscular sense), and can, in addition, express absent 
pdissent wi\jh certainty to proper witnesses, whether this expression be by 

r ken speech, written speech, or pantomime.” • 

Prognosis and Treatment of Aphasia. —In young persons the outlook is 
good, and the -powernf speech is gradually restored apparently by the educa- 
tion of thejientres on the opposite side of the brain. In adults the condition, 
is less hopeful, particularly in the cases of complete motor aphasia with right 
hemiplegia. The patient may remain speechless, though capable of under¬ 
standing everything, and attempts at re-education may be futile. Partial 
recovery may occur, and the patient may be able to talk, but misplaces words. 
Tu-sensory aphasia the condition may be only transient, and the different forms 
rarely persist alone without impairment of the jiowers of expression. 

The education of an aphasic person requires the greatest care and patience, 
particularly if, as so often happens, he is emotional and irritable. It is best. 
tojjegin by the use of detached letters, and advance, not too rapidly, to 
words of.only one syllable. Children often make rapid progress, but in adults 
failure is only too frequent, even after the most painstaking efforts. In the 

1 cases of right hemiplegia with aphasia .the patient may be taught to write 
W[ith the left hand. Mills has lately called particular attention to the benefit 
of this’ treatment. 


AFFECTIONS OF THE BLOOD-VESSELS. 

1. Cerebral Circulation. 


There is much that is still indefinite in the physiology of the circulation 
of the brain, but that which is known is of the greatest practical moment 
the physicians. To the work of Leonard Hill (see his summary in Allbutt’a 
System) I am much indebted for many of the facts in the following brief 
sketch: 

The brain receives blood from the internal carotid arteries, the vcrtebrals, 
and, to some extent, from the spinal arteries. These anastomose soon after 
mtering the skull tq form the circle of Willis. The extent of this intercom¬ 
munication is subject to considerable variation, which may lie of extreme 
mportance in pathological conditions. Collected by the veins, the blood is 
imptied into large venous sinuses, which are, to a great extent, protected from 
measure changes by the skull and dura mater. 

The cerebro-8pinal fluid is collected in the meningeal spaces and fills the 
nterstices between the convolutions, etc. Under normal conditions there is 
>ut a small quantity of this fluid within the skull, which is entirely filled 
rith brain, blood, and the cerebro-spinal fluid. Practically a closed box, with 
ontents uninfluenced by atmospheric pressure, the quantity of blood within 
he skull under normal circumstances is almost constant, for the brain sub- 
tance itself can not be compressed, so that the only increase or decrease 
i that which compensates for the small quantity of cerebro-spinal fluid that 
in pass between the cranial and spinal cavities. 

Although the quantity of blood does not change materially, its rapidity 
f flow may, and does, show marked variations, and thus the relation between 
rterial and venous blood is subject to change. The circulation withis the 
mil not only differs from the circulation in other parts in its freedom from 
62 - 
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the effects of atmosphoric pressure, but apparently it is not under local vaso¬ 
motor control and is in an organ that can only expand slightly. Atthnuyb ngryfi 
fih rpfl hnvt» hppn H Pm no s trafed in the walla of the small arteries o f the brain , 
it has not been proved that they cause dilatation or contraction under influ¬ 
ences ffdffithe vaso-motor c®t26s;.indeed, there is little experimentali evidence 
that speaks for, and much that speaks against, this view. 

Under ordinary circumstances, the circulat ion of the fcyin follows passively 
the general bodily conditions. When anything increases the force with which 
theolood enters the skull—i. e., when blood-pressure is raised, either by in¬ 
crease in the heart’s action or by general vaso-motor effects—more blood passes 
through the brain in a given time, and it is, as it were, flooded with blood. 
This active hyperemia must occur under many circumstances, but it is doubt¬ 
ful whether it causes any symptoms; in fact, it is difficult to see how it, in 
itself, can do anything but good. 

Although without direct vaso-motor control, the circulation of the brain 
is regulated by the action of the vaso-motor centre on the splanchnic areas 
and skin. This centre itself shares with the respiratory and cardiac centres 
the same circulatory conditions as prevail throughout the brain. 

Consciousness depends upon a due blood supply to the brain, particularly 
to the cortex, and life itself depends upon the circulation in the medullary 
centres. When the blood circulating about these centres is poor in •xygen— 
i. e., when there is a lack of arterial (ftp (rtnrinina splanchnic 

and skin areas contract under vaso-motor influences, the blood-pressure i. 
raised, and the blood enters the brain with unusual force and supplies the 
capillaries with arterial blood. The extent to which this regulating mechan 
ism can counteract an obstruction to the circulation through these centre: 
has been well shown experimentally by Harvey Cushing. When the genera 
intracranial pressure was raised to arterial blood-pressure, instead of the circu 
lation being blocked and the animal dying from anaemia of the brain, as hai 
been stated by a number of authors, he showed that the vaso-motor centre 
responded with a sufficient rise of blood-pressure to overcome the impediment 
and so restore the circulation. With every repeated increase of intracrania 
pressure, there was an answering rise of blood-pressure, until, at the end o 
the experiment, the brain was acting under an intracranial pressure muc 
above the arterial pressure of the animal at the beginning of the experimen 
and this pressure had been correspondingly raised to a startling extent. Tli 
interesting clinical deductions which Cushing draws from this experimer 
will be referred to under cerebral hiemorrhage. 

. When this regulating mechanism is disturbed, serious results may follov 
'The ordinary fainting Jit is an example: Under the influence of emotion tl 
vaso-motor centre is inhibited, and, in consequence, the abdominal blooi 
vessels become dilated, blood-pressure falls, and the heart is no longer ab 
to drive the blood baek to itself against the force of gravity; the blood accumi 
lates in the abdominal veins, the heart empties, cerebral circulation fails, ar 
Unconsciousness occurs. A.similar condition may follow the sudden re'mov 
of something that has caused pressure on the abdominal vessels for a consul' 
■able time, as the withdrawal of the ascitic fluid. In this case the vaao-motr 
control influences have not been called on for some time, and the centre its< 
has taken part in the general weakened condition of the individual, so th 
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Jen a sadden demand is made upon it to compensate for the accustomed 
itemal supj^rt to the blood-vessels, it is entirely unable to respond, and the 
food collects in the splanchnic vessels, the patient becomes unconscious mid 
.Jay die, having bled to death into his own veins. 

While under ordinary circumstances the vaso-motor mechanism ami the 
tonicity of the muscles of the abdominal walls compensate perfectly for the 
Cjtange from the horizontal to the upright position—i. c., for the ellect of 
gravity upon the column of venous blood from the heart to the feet, in 
asthenic states, as after severe illness, the compensation may bo very imper¬ 
fect. When such is the case, if the patient stands, or, at times, even if ho 
sits up in bed, his heart beats more rapidly, he becomes giddy and may faint. 
iThe change in the pulse-rate, with a change in position, is a fair indication 
of the vaso-motor control, for the heart itself endeavors to make up for this 
incompetence. 

Chloroform and, to a less extent, ether tend to induce vaso-motor paraly¬ 
sis, and this is the reason why position is such an important factor in the 
safety of patients during anaesthesia. The splanchnic circa la tiftn. under these 
circumstances, may, to a certain extent, be supported by bandaging the legs 
and abdomen and elevating the foot of the bod. Crilc’s pneumatic operating 
suit, in which the patient is encased below tin*chest in an inflatable suit, by 
means of which pressure on the peripheral and abdominal vessels may be 
varied, is an attempt to establish an artificial vaso-eonstrielor system under 
the control of the operator, which can com|icnsate for the paralyzing effects 
of the amesthetic, and obviate the necessity of considering position. 

Tho heart itself may become weak from various causes and so lie unable 
to keep the brain properly supplied with arterial blood. The extreme example 
of this is paralysis of the heart muscles from failure of the coronary circuh" 
tion, which is immediately followed by unconsciousness and death. Ill Stokes- 
Adams disease the eorcbral symptoms, attacks of unconsciousness, convulsions, 
and.apoplectiform seizures are due to cerebral amemia. caused by the tempo¬ 
rary cessation of the ventricular systole. When the chest is forcibly com¬ 
pressed tho heart may be unable to (ill itself with blood, and so unconscious¬ 
ness, or even death, may follow from failure of the cerebral circulation. 

Respiration is an essential part of circulation; this is true not only in 
the primary sense, that it is through this function that venous is changed into 
arterial blood, but also in a more truly mechanical sense. With every inspira¬ 
tion the blood is sucked into the heart from the veins, and the descent of the 
diaphragm, by increasing the pressure on the abdominal veins, tends to force 
the blood into the heart. During expiration the entrance of the blood into 
the heart is impeded by the increase in the intra-thoracic pressure. Respira¬ 
tion has direct, but slight, influence upon the blood-pressure within the 
arteries. 

Tha.eitcul&tion within the skull is very intimately related to respiration. 
The blood from the brain sinuses passes through the jugular veins directly 
into the superior vena cava and the columns of blood appear to be uninter¬ 
rupted by competent valves, so that every change of pressure in the cava is 
ransmitted directly to the sinuses and veins of the brain. Intracranial 
Pressure has been shown to be equal to venous blood-pressure within the 
•anuses and to follow every change in this. The brain dilates with each pulse- 
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beat, but relatively much more with each expiration. In expiration intra- 
thoracic pressure is increased, and this causes an increase in -the pressure 
within the cava, the jugular, and the brain sinuses. The blood is, as it were, 
dammed back, venous congestion occurs, intracranial pressure rises, and the 
brain receives less arterial blood, and the symptoms of cerebral anemia may 
follow. Under ordinary conditions these effects are not so pronounced or 
protracted as to cause marked symptoms,*but at times they, may be, as when 
a crying child holds his breath until he becomes unconscious. Here the diffi¬ 
culty which the heart has in filling itself iyijh blood under increased thoracic 
pressure is also a factor. When the superior vena cava is alone obstructed, as 
by pressure from a tumor, there may be not thp slightest disturbance of the 
functions. This depends upon the freedom of the cranio-vertebral venous 
anastomosis, and other paths which allow the blood to reach the heart through 
the inferior vena cava. Strong respiratory efforts against an obstruction may 
change intrathoracie pressure very greatly. In -fat eed expiration with the 
glottis closed, the normal negative pressure becomes markedly positive and may 
far exceed the fiormal pressure in the intrathoracie veins, while, if the glottis 
be closed and:, a strong inspiratory effort be made, the pressure may fall far 
below atmospheric pressure. Intracranial haemorrhages not infrequently take 
place during a strong effort with the breath held as when straining at stool, 
or when lifting a heavy weight, or during a severe coughing spell, all condi¬ 
tions in which, among other things, the flow of the venous blood from the 
brain to the heart is impeded, and in consequence of which intracranial circu¬ 
latory conditions are altered in the direction of a rise of venous and capillary 
pressure. The importance of preventing, as far as possible, any obstruction 
to respiration during the course of apoplexy, will be referred to in a subse¬ 
quent paragraph. 

The venous outlets from the skull are so large and the anastomoses are so 
free that they must all be obstructed to cause any marked ansemia of the brain, 
and for this reason thrombosis or ligature of one of the sinuses is not neces¬ 
sarily followed by any symptoms. If all the veins in the neck are compressed 
as by a tight band or strong flexion of the neck, the circulation may be impeded 
to a considerable extent, and this is of definite importance under pathological 
conditions. 

Any one of the arteries may be tied before entering the skull, with but 
little danger, owing to the freedom of the anastomosis in the circle of Willis, 
but, as this is subject to variation, the closure should be made slowly. With 
this precaution, both carotids may be tied if an interval be allowed between 
the operations. 

Obliteration of an artery beyond the circle of Willis is always followed by 
a disturbance of function of the part of the brain supplied by that artery, 
and is considered under Embolism and Thrombosis. I 

2. Hypeilemia and Anaemia. 

Less and less stress is now laid on active hyperemia as a cause of symptom: 
As Leube suggests, the symptoms usually referred to active hyperemia in th 
infectious diseases, or in association with hypertrophy of the heart aecon 
panying disease of the kidney, are due to the action of toxic agents rather tha 
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to changes in the circulation. On the other hand, venous stasis and anemia 
of the brain^nust be a very potent cause of head symptoms. The uncerfainty 
which exists is largely due to the fact that the condition of the blood-vessels 
as seen within the skull after death may bear no relation to that which held 
sway during life. 

The anatomical condition of the brain in anemia is very striking. The 
membranes are pale, only the large veins are full, the small vessels over the 
;yri are empty, and an unusual amount of cercbro-spinal fluid is present On" 
lection both the gray and white iqatter look extremely pale and the cut surface 
s moist. Very few punda vasculosa arc seen. 

The effects of sudden anaemia of the brain arc well illustrated by the ordi- 
taiy fainting fit, and have been described above. 

Symptoms. —When the symptoms are the result of luemorrhago, there are 
drowsiness, giddiness, inability to stand; flashes of light, dark spots before the 
eyes, and noises in the ears; the respiration becomes hurried; the skin is cool 
and covered with sweat; the pupils are dilated, there may bo vomiting, head¬ 
ache, or delirium, and gradually, if the bleeding continues, 'consciousness is 
lost and death may occur with convulsions. In the more chronic forms of 
brain amemia, such as result from the gradual impoverishment of the blood, 
as in protracted illness or in starvation, the condition known as irritable weak¬ 
ness results. Mental effort is difficult, the slightest irritation is followed by 
undue excitement, the patient complains of giddiness and noises in the ears, 
or there may be hallucinations or delirium. These symptoms are met with 
in an extreme grade as a result of prolonged starvation, and a very similar 
condition is seen in certain cases of arterio-sclorosis where the brain is poorly 
nourished. 

An interesting set of symptoms, to which the term hydrencephaloid was 
applied by Marshall Hall, occurs in the debility produced by prolonged diar¬ 
rhoea in children. The child is in a semi-comatose condition with the eyes 
open, the pupils contracted, and the fontanelle depressed. In the earlier 
period there may be convulsions. The coma may gradually deepen, the pupils 
become dilated, and there may be strabismus and even retraction of the head, 
symptoms which closely simulate those of basilar meningitis. 

3. (Edema of the Bb.un. 

In the pathology of brain lesions oedema formerly played a role almost 
equal in importance to congestion. It occurs under the following conditions: 
In general atrophy of the convolutions, in which case the oedema is represented 
by an increase in the cerebro-spinal fluid and in that of the meshes of the pia. 
In extreme venous dilatation from obstruction, as in mitral stenosis or in 
tumors, there may be a condition of congestive oedema, in which, in addition 
to great filling of the blood-vessels, the substance of the brain itself is un¬ 
usually moist. The most acute oedema is a local process found around tumors 
and abscesses. The symptoms of compression following concussion or con¬ 
tusion, as shown by Cannon, are frequently attributable to cerebral oedema due 
to change in osmotic pressure. An intense infiltration, local or general, may 
occur in Bright’s disease, and to it, as Traube suggested, certain of the uraemic 
symptoms may be due. 
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The anatomical changes are not unlike those of anaemia. When the oedema 
follows progressive atrophy, the fluid is chiefly within and beneath the mem¬ 
branes. The brain substance is anaemic and moist, and has a wet, glistening 
appearance, which is very characteristic. In some instances the oedema is 
more intense and local, and the brain substance may look infiltrated’with fluid. 
The amount of fluid in the ventricles is usually increased. 

The symptoms are in great part those of lessened blood-flow, and are not 
well defined. As just stated, some of the cerebral features of uraemia may 
depend upon it. Cases have been reported by Raymond, Tenneson, and Der- 
cum, in which unilateral convulsions or paralysis have occurred in connection 
with chronic Bright’s disease, and in which the condition appeared to be asso¬ 
ciated with oedema of the brain. The older writers laid great stress upon an 
apoplexia serosa, which may really have been a general oedema of the brain. 
Inasmuch as the instances in which oedema of the brain occurs arc often those 
in which there is also intoxication, or anaemia, or both, it is probably impossible 
to say at the bedside definitely which of these possible factors is responsible 
for the symptotns in a given case. 

4. CkUEBR. 1L 1 l/EMORRIIA-GE. 

The bleeding may come from oranches of cither of the two great groups 
of cerebral vessels—the basal, comprising the circle of Willis and the central 
arteries passing from it and from the first portion of the cerebral arteries, or 
the cortical group, the anteyior, middle, and the posterior cerebral vessels. In 
a majar iiy-of the cases the haemorrhage is from the central branches, more par¬ 
ticularly from those which are given off by the middle cerebral arteries in the 
anterior perforated spaces, and which supply the corpora striata and internal 
capsules. One of the largest of these branches which passes to the third divi¬ 
sion of the lenticular nucleus and to the anterior part of the internal capsule, 
the lentieulo-striate artery of Buret, is so frequently involved in haemorrhage 
that it has been called by Charcot the artery of cerebral haemorrhage. Haemor¬ 
rhages from this and from the lenticulo-thalamic artery include more than 
GO per cent of all cerebral haunorrhages. The bleeding may be into the sub¬ 
stance of the brain, to which alone the term cerebral apoplexy is applied, or 
into the membranes, in which case it is termed meningeal haemorrhage; both, 
however, are usually included under the terms intracranial or cerebral haem¬ 
orrhage. 

Etiology. —The conditions which produce lesions of the blood-vessels play 
a very important part; thus the natural tendency to degeneration of the vessel- 
in advanced life makes apoplexy much more common utter tVia fiffiotL year 
It may. however, occnr_in. .children under ten. On account of the greater 
liability to ^arterial disease (associated probably with muscular exertion Mil 
the abuse of alcohol), men are more subject to cerebral haemorrhage than 
women, j Heredity was formerly thought to be an important "factor in this 
affection, and the apoplectic habitus or build is still referred to. By this is 
meant a stou^ plethoric body of medium size, with a short neck. Heredity 
influences cerebral haemorrhage entirely through the arteries,‘and there are 
families'In which' these degenerate early, uiuaHy in association with renal 
chancres.,, The secondary hvnertrophv of the heart brings with it serious dan- 
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jure, which have already been discussed in the section upon arteries. S The 
ipecial faetofs in inducing arterio-selerosis—the abuse of alcohol, immoderate 
sating, syphilis, and prolonged muscular exertion—are found to be important 
mtecedents in a large number of cases of cerebral haunorrhage. Chronic lead 
poisoning and gout also may here be mentioned. 

/The endocarditis of rheumatism and other fevers may indirectly lead to 
a pop lexy bj causing embolism and aneurism of the vessels of the"brain. Cere» 
bral haemorrhage occurs occasionally in the specific fevers and in profound, 
alterations of the blood, as in leukicmia and pernicious nmemia. The nctual 
exciting cause of thei ba'inorrhage is not evident in the majority of cases. Tho 
attack may be sudden and without any preliminary symptoms. In other in¬ 
stances violent exertion, particularly straining efforts, or tho excited action of 
the heart in emotion may cause a rupture. 

i “Morbid Anatomy. —The lesions causing apoplexy an* almost, invariably 
in the cerebral arteries, in which the following changes may lead directly 
to it: 

(fl) The production of miliary aneurisms, rupture of which is the most 
common cause of cerebral hsemorrhage. The origin of the miliary aneurisms 
is disputed. Charcot thought they resulted from changes in lhe adventitia 
(periarteritis). Others, with Eiehler, Ziegler*and Bireli-llirsolifold, find the 
primary change in the intima. The weight of opinion at present, however, is 
onjfie side of the view that the media is first degenerated (Itoth, Ijocwcntlml). 
They occur most frequently on the central arteries, Imt also on the smaller 
branches of the cortical vessels. On section of the brain substance they may 
be seen as localized, small dark bodies, about, the size of a pin’s head. Some¬ 
times they are seen in numbers upon the arteries when carefully withdrawn 
from the anterior jierforated span’s. According to (lhareot. and Bouchard, who 
have described them, they are most frequent m the central ganglia. In apo¬ 
plexy after the fortieth year if sought for they are rarely missed. Tho actual 
miliary aneurism, which by its rupture has occasioned the liamiorrlmge, may 
be difficult to find, but if one pours water carefully on the area of liamiorrlmge, 
or, better still, submerges the apoplectic mass for a time, it will usually be 
found possible to do so, and even to find the hole in its wall. 

(6) Aneurism of the branches of the circle of Willis. These arc by no 
means uncommon, and will be considered subsequently. 

(c) Endarteritis and periarteritis in the cerebral vessels most commonly 
lead to apoplexy by tho production of aneurisms, either miliary or coarse. 
There are instances in which the most, careful search fails to reveal anything 
but diffuse degeneration of the cerebral vessels, particularly of the smaller 
branches; so that we must conclude that spontaneous rupture may occur 
without the previous formation of aneurism. 

(d) Increased permeability of the wrftls of the vessels may account for 
Ineniorrhages by diapcdcsis without actual rupture. Such hiemorrhages are 
not ‘uncommon in cases of contracted kidney, grave antcniia, and various 
infections and intoxications. 

(e) In persons over sixty the hemiplegia may depend upon small areas of 
softening in the gray matter—the lacuna! of Mane—-areas varying in size from 
® pin’s head to a pea or a small bean, grayish-red in tint. Tho lenticular 
nucleus is> particularly apt to be involved. The blood-vessels are always dis- 
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eased. Anitomically this is believed to be quite as important as the miliary 
aneurisms. 

The hemorrhage may be meningeal, cerebral, or intraventricular. 

Meningeal haemorrhage may be outside the dufa, between this membrane 
and the bone, or between the dura and arachnoid, or between the arachnoid 
and the pia mater. The following are the chief causes of this form of haemor¬ 
rhage Fracture of the skull, in which case the blood usually comes from the 
lacerated meningeal vessels, sometimes from the tom sinuses. In these cases 
the blood is usually outside the dura or between it and the arachnoid. The 
next most frequent cause is^upture of aneurisms on the larger cerebral ves¬ 
sels. The blood is usually subarachnoid. "jAn intracerebral haemorrhage may 
burst into the meninges. (jA special form of meningeal haemorrhage is found 
in.the AC.W-born, associated with injury during birth. ,"And lastly, meningeal 
haemorrhage may occur in the constitutional diseases and fevers. The blood 
may be in a large quantity at the base; in cases of ruptured aneurism, particu¬ 
larly, it may extend into the cord or upon the eortex. Owing to the greater 
frequency of the aneurisms in the middle cerebral vessels, the Sylvian fissures 
are often distended with blood. 

Intracerebral hcemorrhage is most frequent in the neighborhood of the cor¬ 
pus striatum. , particularly toward the outer section of the lenticular nucleus. 
The hsemorrhage may be small and limited to the lenticular body, the thala¬ 
mus, and the internal capsule, or it may extend to the insula. Haemorrhages 
confined to the white matter—the centrum semiovale—arc rare. Localized 
bleeding may occur in the .crura or in the pons. Hsemorrhage into the cere¬ 
bellum is not uncommon, and usually comes from the superior cerebellar 
artery. The extravasation may be limited to the substance or may rupture 
into the fourth ventricle. Twice I have known sudden death in girls under] 
twenty-five to be due to cerebellar haunorrhage. 

Ventricular Hcemorrhage. —This occasionally but rarely is primary, coming 
from the vessels of the plexuses or of the walls. More often it is secondary, 
following hajmorrhage into the cerebral substance. It is not infrequent in 
early life and may occur during birth. Of 94 cases collected by Edward 
Sanders, 7 occurred during the first year, and 14 under the twentieth year. 
In the cases which I have seen in adults it has almost always been caused by 
rupture of a vessel in the neighborhood of the caudate nucleus. The blood 
may be found in one ventricle only, but more commonly it is in both lateral 
ventricles, and may pass into the third ventricle and through the aqueduct of 
Sylvius into the fourth ventricle, forming a complete mould in blood of the 
ventricular system. In these cases the clinical picture may be that of " apo- 
plexie foudroyante.” 

Subsequent Changes. —The blood gradually changes in color, and ulti¬ 
mately the hemoglobin is converted into the reddish-brown hsematoidin. In¬ 
flammation occurs about the apoplectic area, limiting and confining it, and 
ultimately a definite wall may be p'.tduced, inclosing a cyst with fluid contents. 
In other instances a cyst is not formed, but the connective tissue proliferates 
- and leaves a'pigmented scar. In meningeal haemorrhage the effused blood 
maf be gradually absorbed and leave only a staining of the membranes. In 
other cases, particularly in infants, when the effusion is cortical and abundant, 
there may be localized casting of the convolutions and the production of a cyst 
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in the meninges. Possibly certain of the cases of porencephaly are caused in 
this way. * 

' Seconder^ degeneration follows, varying in character according to thejidea¬ 
tion of the haemorrhage and the actual damage done by it to nerve cells or 
their medullated axones. Thus, in persons dying some years after a cefebral 
apoplexy which has produced hemiplegia (lesion of the motor area in the 
cortex or of the pyramidal tract leading from it), the degeneration may b3 
traced through the cerebral peduncle, the ventral part of the pons, the pyra-. 
mids of the medulla, the fibres of the direct pyramidal tract of the cord of the 
same side, and the fibres of the crossed pyramidal tract on the opposite side. 
After haemorrhages in the middle and inferior frontal gyri there follows degen¬ 
eration of the frontal cerebro-cortico-pontal path, going through the anterior 
limb of the internal capsule and the medial portion of the basis pcdunculi to 
the nuclei pontis; also degeneration of the fibres connecting the nucleus ine- 
dialis thalami, and the anterior part of the nucleus lateralis thalami with the 
cortex (Flechsig, v. Monakow). 

When the temporal gyri or their while matter is destroyed by a luvmor- 
rhage the lateral segment of the basis pedunculi degenerates (Dejerine). (Jcre- 
bellar haemorrhage, especially if it injure the nucleus dentatus’ muy lead to 
degeneration of the brachiuni conjunctivum. 

There may be slow degeneration in the lemniscus medialis, extending as 
far as the nuclei on the opposite side of the medulla oblongata, after lnemor- 
rhages in the central gyri, hypothalamic region, or dorsal part of the puns. 
Hemorrhages destroying the occipital cortex, or subcortical liamiorrhage* in¬ 
juring the optic radiations, occasion slow degeneration (cellulipetftl) of the 
radiations from the lateral geniculate body, and after a tune cause marked 
atrophy or even disappearance of its ganglion cells. 

Symptoms. —These may be divided into primary, or those connected with 
the onset, and secondary, or those which develop later, after the early mani¬ 
festations have passed away. 

EBIJUBX, SXiU'iOifS.— ^Premonitory indications are rare. As a ride, the 
patient is seized while in full health or about the performance of some every¬ 
day action, occasionally an action requiring strain or extra exertion. jjfow and 
then instances are found m which there are sensations of numbness or tingling 
or pains in the limbs, or even choreiform movements in the muscles of the 
opposite side, the so-called prehemiplegic chorea. In other eases temporary 
disturbances of vision and of associated movements of the eye-muscle- have 
been noted, but none of the prodromata of apoplexy (the so-called “ warn¬ 
ings”) are characteristic. The onset of the apoplexy, as the symptom.- of 
cerebral haemorrhage are usually called, varies greatly.r There may be sudden 
loss of consciousness and complete relaxation of the extremities. In such in¬ 
stances the name a yoyleci ic,.drake. is particularly appropriate./ Tn other ca-.es 
the onset is more gradual and the loss of consciousness may not occur for a 
few minutes after the patient has fallen, or after the paralysis of the limbs 
is manifest, win the typical apoplectic attack the condition is as follows: 
There is deep unconsciousness; the patient can not be roused. The face is 
ejected, sometimes cyanotic, or of an ashen-gray hue. The pupils vary; usu- 
dly they are dilated, sometimes unequal, and always, in deep coma, inactive, 
f the haemorrhage be so located that it can irritate the nucleus of the third 
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nerve the pupils are contracted (hsemorrhages into the pons or ventricles). 
rThe respirations are slow, noisy, and accompanied with stertor: Sometimes 
the Cheyne-Stokes rhythm may be present. The,chest movements on the 
paralyzed side may be restricted, in rare instances on the opposite side. The 
cheeks are often blown out during expiration, with spluttering cf the lips, 
f The pulse is usually full, slow, and of increased tension, i *f he temperature may 
be normal, but is often found subnormal, and, as in a case reported by Bastian, 
may sink below 95°. In cases of basal haemorrhage the temperature, on the 
other hand, may be high.// The urine and fscces arc usually passed involun¬ 
tarily* Convulsions are not common. It may be difficult to decide whether 
the condition is apoplexy associated with hemiplegia or sudden coma from 
other causes) ' An indication of hemiplegia may be discovered in the difference 
in the tonus of the muscles on the two sides. If the arm or the leg is lifted, 
it drops “ dead ” on the affected side, while on the other it falls more slowly. 
Heilbroener has lately pointed out that the lack of muscular tone of the 
paralyzed limb may be determined by inspection. In this condition the muscle 
mass of the thigh acts like a semi-fluid sac and takes the shape determined by 
gravity. In a patient lying or sitting on a firm support, the thigh of the, 
paralyzed limb is broadened or flattened, while that on the normal side has a 
more rounded contour. ''.Rigidity also may be present.!' In watching the move¬ 
ments of the facial muscles in the stertorous respiration it will be seen that on 
he paralyzed side the relaxation permits the check to be blown out in a more 
narked manner. The head and eyes may be turned strongly to one side— 
onjugate deviation. In such an event the turning is toward the side of the 
hemorrhage. 

Ia_other cases, in which the onset is not so abrupt, the patient may not 
She consciousness, but in the course of ft few hours there is Toss of power, 
mconsciousness gradually develops, and deepens into profound coma. This 
3 sometimes termed ingravescent, apoplexy. The attack may occur during 
lcep. iThe patient may be found unconscious, or wakes to find that the power 
3 lost on one side. Small haemorrhages in the territory of the central arteries 
nav cause hemiplegia without loss of consciousness. In old persons the hemi¬ 
plegia may be slight and follow a transient Josa nf-consoiousness, and is usu¬ 
ally most marked in the leg, which is dragged. It may be quite slight and 
difficult to make out. It is associated with other senile changes. This is the 
form very often due to the presence of lacunar softening. 

Usually .witiiin Jorty-eight-hours after-the onset of .an. attack,, sometimes 
within from .two to six hours, there is» febrile reaction, andlmore or leaajam- 
stitntion.al disturbance associated with inflammatory changes about the hrem- 
orrhage and absorption of the blood. The period of inflammatory reaction 
may .continue for from one week to two months. The*patieul may die in this 
jreaction, or, i f pons ciousneas has been regained, there may bcnjctirimn or 
(recurrence of the_c,oma. At this period the so-called'early rigidity may develop 
in the paralyzed limbs. The so-called(etrophic-chasges may occur, such a- 
sloughing or the formation of vesicles. The most serious of these is the 
sloughing eschar of the lower part of the back, or on the paralyzed Bide, which 
may appear within forty-eight hours of the onset and is usually of grave sig¬ 
nificance. ^ The congestion at the bases oi the lungs so common in apoplexy is 
regarded by some as a trophic change. 
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intimate connection, be stimulated by impulses coming from only one side 
of the brain. Hughlings Jackson pointed out that in quiet respiration the 



Fig. 9.—Diagram o( motor path from lett brain. The upper segment is black, the lower 
red. The nuclei of the motor cerebral nerves are shown on the right side; on the left 
side the cerebral nerves of that side are indicated. A lesion at 1 would cause upper 
segment paralysis in the arm of the opposite side—cerebral monoplegia; at 2, upper 
segment paralysis of the whole opposite side of the body—hemiplegia; at 8 (in the crus), 
upper segment paralysis of the opposite face, arm, and leg, and lower segment paralyse 
of the eye-muscles on the same side—crossed paralysis; at 4 (in the lower part of the 
pons), upper segment paralysis of the opposite arm and leg, and lower segment paralyse 
of the face and the external rectus on the same side—cros sed paralys i s ; at B, upper seg¬ 
ment paralysis of all muscles represented below lesion, and lower segment paralysis of 
muscles represented at level of lesion—spinal paraplegia; at 6, lower segment paralysis 
of muscles localized at seat of lesion-'-anterior poliomyelitis. (Van Gehuchten, modified.) 
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anuscles on the paralyzed side acted more strongly than the corresponding 
muscles, but that in forced respiration the reverse condition was true. * This 
has been confirmed by Clark and Bury. The degree of permanent parajysis 
after a hemiplegic attack varies much in different cases. When the restitution 
is partial,.it is always, as Wernicke has pointed out, certain groups of muscles 
which recover rather thai^pthers. ' Thus.in the leg the residual paralysis con¬ 
cerns the flexors of the leg and the dorsal flexors of the foot—i.'c.. the muscles 
which, according to Ludwig Mann, arc active in the second period of walk-, 
ing, shortening the leg, ami bringing it forward while it swings, tThe mus¬ 
cles which lift the body when the foot rests upon the ground, those used in 
the first period of walking, include the extensors of the log and the plantar 
flexors of the foot. These “ lengthened ” of the leg often recover almost 
completely in eases in which the paralysis is due to lesions of the pyramidal 
tract. In the arms the residual paralysis usually affects the muscle groups 
which oppose the thumb, those which rotate tiny arm outward, and the openers 
of the hand. 

As a rule, there is at first no wasting of the paralyzed limbs. 

Crossed Hemiplegia .—A paralysis in which there is loss of function in a 
cerebral nerve on one side with loss of power (or of sensation) fin the op|>osite 
side of the body is called a crossed or alternate hemiplegia. It is mot with 
in lesions, commonly luemorrhnge, in the crus, the pons, and the medulla 
(Fig. 9, 3 and 1). 

(а) Crus .—Thcr Weeding may extend from vessels supplying the corpus 
striatum, internal capsule, and optic thalamus, or the luemorrhnge may be 
primarily in the crus. In the classical case of Weber, on section of the lower 
part of the left crus an oblong clot 15 mm. in length lay just Mow the medial 
and inferior surface. The characteristic feature- of a lesion in this locality ' 
are paralysis of arm. face, and leg of the opposite side, and o«ujy:JUotor paral¬ 
ysis, of the same side —the syndrome of. Weber. Sensory changes have also 
been presenter Hiemorrhage into the tegmentum is not necessarily associated 
with hemiplegia, but there may lie incomplete paralysis of the oculo-motor 
nerve,- with disturbance of sensation and ataxia on the opposite side of the 
body. The optic tract or the lateral geniculate body lying on the lateral side 
of the eras may be compressed, in which event there will tie hemianopsia. 

(б) Pons and Medulla. —Lesions may involve the pyramidal tract and one 

or more of the cerebral nerves. If at the lower aspect of the pons, the facial 
nerve may bo involved, causing paralysis of the face on the same side and 
hemiplegia on the opposite side. The fifth nerve may be involved, with the 
fillet (the sensory tract), causing lo-s of sensation in the area of distribution 
of the fifth on the same side as the lesion and loss of sensation on the opposite 
side of the body. The sensory disturbance here is apt to be dissociated, of 
the syringomyelic type, affecting particularly the sense of pain and tem¬ 
perature. , 

Sensory Disturbances resulting from Cerebral Ihemorrhagc. —These are 
variable. Hemianesthesia may coexist with hemiplegia, but in many instances 
there is only slight numbing of sensation. A\hen the hemianesthesia is 
marked, it is usually the result of a lesion in the internal capsule involving 
the retrolenticular portion of the posterior limb. In C. L. Dana s study of 
sensory localization he found that anesthesia of or gan ic cortical origin was 
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always limited or more pronounced in certain parts, as the face, arm, orleg, 
and Was generally, .incomplete./ j^-Total anaesthesia was either of functional or 
subcortical origin. arke&-an*sthesia was much more common.i n .softenin g 
than ia haemorrhage. ' Complete hemianaesthesia is certainly rare in haemor¬ 
rhage. Disturbance of the special senses is not common. Hemianopia may 
exist on the same side as the paralysis, and there may be diminution in 
the acuteness of the senses of hearing, taste, and smell. Gowers thinks that 
homonymous hemianopia of the halves of the visual fields opposite to the 
lesion is very frequent shortly after the onset, though often overlooked. 

Psychic disturbances, variable in nature and degree, may result from cere¬ 
bral htemorrhage. 

The Reflexes in Apoplectic'Cases. —During..the apoplectic coma all the 
reflexes are abolished, but immediately on recovery of consciousness they 
r return, first on the non-hemiplcgic side, later, sometimes only after weeks, 
on the paralyzed side. As to. the time of return, especially of the patellar 
r\ reflexes, marked differences arc observable in individual cases. The deep 
“reflexes later are increased on the paralyzed side, and’ ankle clonus may be 
present. [ Plantar stimulation usually gives an extensor response in the great 
'J? toe (Babinski’s reflex). This may occur very early and is an important indi- 
■'t 1 'cation of the paralyzed side. The other superficial reflexes are usually dimin¬ 
ished. The sphincters are not affected. 

The course of the disease depends upon the situation and extent of the 
lesion. If slight, the hemiplegia may disappear completely within a few days 
or a few weeks. . Tn severc_eases the rule is that the leg gradually recovers 
before the arm, and the muscles of the shoulder girdle and upper ann before 
those of the forearm and hand. The face may recover quickly. 

■ Except in the very slight lesions, in which the hemiplegia is transient, 
changes take place which may be grouped as 

Secondary Symptoms. —These correspond to the chronic stage. In a 
case in which little or no improvement takes place within eight or ten weeks, 
it will be found that the paralyzed limbs undergo certain changes. The leg, 
as a rule, recovers enough power to enable the patient to get a|pout, although 
the foot is dragged. Occasionally a recurrence of severe symptoms is seen, 
even without a new hsemorrhage having taken place. In both nri^ and leg 
the condition of secondary contraction or late rigidity comes on andM always 
, -! most marked in the upper extremity. The arm becomes permanently flexed 
I' 1 .''*at the elbow and resists all attempts at extension. The wrist is flexed upon 
tho forearm and the fingers upon the hand. The position of the firm and 
!»»»^hand is very characteristic. There in fre quently, as the contrac tures develop, 
, ^ a great deal of pain.a In thcJe g th e can trueture_iB_r&rgly’m .extreme. The 
u> lloss of power is most marked in the muscles of the foot, and to prevent the 
|toes from dragging, the knee in walking is much flexed, or more commonly 
*vw*,the foot is swung round in a half-circle. 

~> ■ (The reflexes are at this stage greatly increased. These contractures 1 arc 
^ ^permanent and incurable, and are associated with_a secondary descending 
. ■,, scl ero sis of - th o m o tor pa th. There are instances, however, in which rigidity 
' Y’- and eoafawture ■do-BoLnp.cn r, but the arm remains flaccid, the leg having 
• it, regained its power. This hemipligie flasque of-Bouehard is found most com- 
c W'8L°?ty in children. Among other secondary changes in late hemiplegia may 
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be mentioned the following:^Tremor of the affected limbs, poat-puialytic 
chorea, the fciobile spasm known as athetosis, arthropathies in the joiitts of 
the affected side, and muscular atrophv. Athetosis and post-hemiplegic chorea 
will be considered in the hemiplegia of children.. The cool surface and thin 
glossy skin of a hemiplegic limb are familiar to all. A word may here be 
said upon the subject of muscular atrophy of cerebral origin. 

As a rule, atrophy is not a marked feature in hemiplegia* but in smut 
instances it does develop. It has been thought to be due in some east’s to, 
secondary alterations in the gray matter of the ventral horns, as in a ca-o 
reported by Charcot. Recently, however, attention has been called by Senator, 
Quincke, and others to the fact that atrophy may follow as a direct result of 
the cerebral lesion, the ventral horns remaining intact. In Quincke's ca-e, 
atrophy of the arm followed the development of a glioma m the anterior cen¬ 
tral convolution. The gray matter of the ventral horns was normal. These 
atrophies are most common in cortical lesions*imohing the domain of the 
third main branch of the Sylvian artery, and in central lesions itnolving the 
lenticulo-thalamie region. Their explanation is not clear. •The wasting of 
cerebral origin, which occurs most frequently in children, and leads to hemi¬ 
atrophy of the muscles along with stunted growth of the bones and joints, 
is to bo sharply separated from the hemiatrophy of the muscles of the adult 
following within a relatively short time upon the hemiplegia. 

Diagnosis.—There are three groups of eases which offer iiicrou-mg diffi¬ 
culty in recognition. 

(1) Gabes in which the onset is gradual, a day or two elap-mg before 

tho paralysis is fully developed and consciousness completely lost,•an- readily 
recognized, though it may be difficult to determine whether the le-ion i- due 
to thrombosis or to hiemorrhage. • 

(2) In the sudden apoplectic stroke in which the palioai-.r*)H*lIv loi-es 
c onsciousnes s—t b» d i ffum li y --tn. diagnosis may he still greater, particularly 
if the patient is in deep cm mi when first seen. 

The first point to lie decidedf is tlie existem-e of hemiplegia. This may 
bo difficult, although, as a rule.revon in deep coma the limbs on the para¬ 
lyzed side are more flaccid anil drop instantly when lifted; whereas, on the 
non-parajyzed side the muscles retain some degree of tonus. The reflexes may 
be deofiqgged or lost on the affected side and there may be conjugate devia- 
tipa-4f ue head and eyes. Rigidity in the limbs of one side is m favor of a 
hemiplegic lesion. It is practically impossible m a majority of these iii-es 
to say whether the lesion is due to haemorrhage, embolism, or thrombosis. 

(3) Large haemorrhage into the ventricles or into the pons may produce 
sudden loss of consciousness with complete relaxation, so that the condition 
may simulate coma fromt ursinia,; diabetes^ alcoholism,topium poisoning, or 
ppijcpsy. 

The previous history and the mode of onset may give valuable information. 
I n epilep sy, convulsions have preceded the coma; in alcoholism, there is a 
history of constant drinking, while in opium poisoning the coma develops 
•note gradually; but in many instances the difficulty is practically very great, 
and on more than one occasion 1 have seen mortifying post-mortem disclosures 
under these circumstances. With diabetic coma the breath often gmells of 
acetone. In ventricular haemorrhage the coma is sudden and develops rapidly. 
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The hemiplegic symptoms may be transient, quickly giving place to complete 
relaxation. Convulsions occur in many cases, and may be the very symptom 
to lead astray—as in a case of ventricular haemorrhage which occurred in a 
puerperal patient, in whom, naturally enough, the condition was thought to be 
ur mmfe . Rigidity is often present^ In haemorrhage.intojthe ponstcenvulsions 
'' arc frequent. jTlic pupils may be strongly contracted,Conjugate deviation may 
occur, and the^ temperature is apt to rise rapidly. The contraction of the 
‘'pupils in pontine haemorrhage naturally suggests opium poisoning. T he d if¬ 
fere nce i n temperature in the two conditions is a valuable diagnostic point. 
The apoplectiform seizures of general paresis have usually been preceded by 
abnormal mental symptoms, and the associated hemiplegia is seldom per¬ 
manent. 

It may be impossible at first to give a definite diagnosis. In admissions 
■ to hospitals or in emergency cases the physician should be particularly careful 
about the following points: ! Tlie examination of the head for injury or frac¬ 
ture nthe urine should be tested for albumin, examined for sugar, and studied 
microscopically;?a careful examination should be made of the limbs with ref¬ 
erence to their degree of relaxation or the presence of rigidity, and the con¬ 
dition of the feflexespMhe state of the pupils should be noted and the tem¬ 
perature taken. ’The odor of tlje breath (alcohol, acetone, chloroform, etc.) 
should be remarked/^ The most serious mistakes are made in the case of 


patients who are drunk at the time of the attack, a combination by no means 
uncommon in the class of patients admitted to hospital. Under these circum¬ 
stances the case may erroneously be looked upon as one of alcoholic coma. It 
is best to regard each case us serious and to bear in mind that this is a 
condition in which, above all others, mistakes are common. 

> Prognosis.—'From cortical hmmorrhage, unless .very, extensive, the recovery 
may be complete without a trace of contracture. This is more common when 
the lucmorrliagc follows injury than when it results from disease of the 
arteries. . Infantile meningeal haimorrhage, on the other hand, is a condition 
. i-jwlnch may produce idiocy or spastic diplegia. 

1 ,1 Large luumorrhages into the corona radiata, and especially those which 

' rupture into the ventricles, rapidly prove fatal. 

U.-i ^ rpj ie ] 1( , m jp]qgj a which follows lesions of the internal capsule, the result, 
of rupture of the lcntieulo-striate artery, is usually -persistent and- followed 
by contracture. When the retro-lenticular fibres of the internal capsule arc 
involved there may be hemiansesthesia, and later, especially if the thalamus 
be implicated, hcmichorea or athetosis. In any case of cerebral apoplexy the 
following symptoms are of grave omen :> persistence or deepening of the eom.i 


during the second and third day pwapid rise in temperature within the fir.-i 

• f ortv- eight hours after the initial fall. In the reaction which takes place on 

* “the second or third day, the temperature usually rises, and its gradual fall 


*Mn the third or fourth day with return of consciousness is a favorable indicn- 
X Wv tion. The rapid formation of bed-sores, particularly the malignant dccubitu- 
of Charcot, is a fatal indication. The occurrence of albumin and sugar, if 
Abundant, in the urine is an unfavorable symptom. 


When consciousness returns and the patient is improving, the question i- 
! ^anxiously asked as to the paralysis. The extent of this can not be determined 


for some weeks. With slight lesions it may pass off entirely. If persistent at 
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the end of ii month some grade of permanent palsy is certain to reunify, and 
gradually the late rigidity supervenes. 

• 5. Embolism and Thrombosis (Cerebral Softening). 

(a) Embolism.—The embolus usually enters the carotid, rnjely the verte¬ 
bral artery. In the great majority of cases it comes from the left heart and 
is either a vegetation of a fresh endocarditis or, more commonly, of a recurring* 
endocarditis, or from the segments involved in an ulcerative process. Iajss 
often the embolus is a portion of a clot which has formed in the auricular 
appendix. Portions of clot from an aneurism, thrombi from atheroma of the 
aorta, or from the territory of the pulmonary veins, may also cause blocking 
of the branches of the circle of Willis. 1 u the piier|ieriil condition cerebral , 
embolism is not infrequent. It may occur m women with heart-disease, but 
in other instances the heart is uninvolved, and the condition has been thought 
to be associated with the development of heart-clots, owing to increased coagu¬ 
lability of the blood. A majority of cases of embolism occur in heart-disease, 

89 per cent (Saveliew). Cases are rare in the acute endocarditis of rheuma¬ 
tism, chorea, and febrile conditions. It is much more common in the secondary 
recurring endocarditis which attacks old •scleVol ic valves. T hniiniltoli py most 
frequ ently pass es to the left middki.cerebral artery, as it enters the left carotid 
nftoner t han the right because of the more direct course of the blood in the 
former. The posterior cerebral and the vertebral are less often affected. A 
large plug may lodge at the bifurcation of the basilar. Embolism of the 
c erebellar v essels is rare. 

Embolism occurs more frequently in women, owing, no doubt, to the greqjer 
frequency of mitral stenosis. Contrary to this general statement, Newton 
Pitt’s statistics of T5) cases at Guy’s Hospital indicate, however, that males are 
more frequently affected; or in this series there were 44 males and US females. 
Saveliew gives 5-1 per cent in women. 

(h) Thrombosis.—(dotting of blood in the cerebral vessels occurs (1) about 
an embolus, (2) as the result of a lesion of the arterial wall (either endar¬ 
teritis with or without atheroma or, particularly, the syphilitic arteritis), (9) 
in .aneurisms both coarse and miliary, and (1) very rarely as a direct result 
of abnormal conditions of the blood. Thrombosis occasionally follows ligation 
of the carotid artery. The thrombosis is most common in the middle cerebral 
and in the basilar arteries. According to Kolisko, softening of limited areas, 
sufficient to induce hemiplegia, may be caused by sudden collapse of certain 
cerebral arteries from cardiac weakness. 

Anatomical Changes.—Degeneration and softening of the territory sup¬ 
plied by the vessels is the ultimate result in both embolism and thrombosis. 
Blocking in a terminal artery may be followed by infarction, in which the 
territory may either be deeply infiltrated with blood (hsemorrhagic infarction) 
or be simply pale, swollen, and necrotic (anaunir infarction). Gradually the 
process of softening proceeds, the tissue is infiltrated with serum and is.moist, 
the nerve fibres degenerate and become fatty. The neuroglia is swollen and 
cedematous. The color of the softened area depends upon the amount of blood. 
The haemoglobin undergoes gradual transformation, and the early red color 
may give place to yellow. Formerly much stress was laid upon the difference 
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mtweeu red, yellow, and white softening. The red and yellow ate seen chiefly 
ml the cortex. Sometimes the red softening is particularly marked in ca&v. 
of embolism and in the neighborhood of tumors. The gray matter shows many 
puuetifonn hemorrhages—capillary apoplexy. There is a variety of yellovr 
softening—the plaques jaunes —common in elderly persons, which occurs in 
the gray matter of the convolutions. The spots are from 1 to 2 cm. in diam¬ 
eter, sometimes arc angular in shape, the edges cleanly cut, and the softened 
area is represented by either a turbid, yellow material, or in some instances 
there is a space crossed by fine trabeculae, in the meshes of which there is fluid. 
White softening occurs most frequently in the white matter, and is seen best 
about tumors and abscesses. Inflammatory changes are common in and about 
the softened areas. When the embolus is derived from an infected focus, as 
in ulcerative endocarditis, suppuration may follow. The final changes vary 
very much. The degenerated and dead tissue elements are gradually but slowly 
removed, and if the region is small may be replaced by a growth of connective I 
tissue and the .formation of a scar. If large, the resorption results in the 
formation of a cyst. It is surprising for how long an area of softening may 
persist without much change. 

The position and extent of tjie softening depend upon the obstructed artery. 
An embolus which blocks the middle cerebral at its origin involves not only 
the arteries to the anterior perforated space, but also the cortical branches, and 
in such a ease there is softening in the neighborhood of the corpus striatum, 
as well as in part of the region supplied by the cortical vessels. The freedom 
of anastomosis between these branches varies a good deal. Thus, there are 
instances of embolism of the middle cerebral artery in which the softening 
has involved only the territory of the central branches, in which case blood has 
reached the cortex through the anterior and posterior cerebrals. When the 
middle cerebral is blocked (as is perhaps oftenest the case) beyond the point 
of origin of the central arteries, one or other of its branches is usually most 
involved. The embolus may lodge in the vessel passing to the third frontal 
convolution, or in the artery of the ascending frontal or ascending parietal; 
or it may lodge in the branch passing to the supramarginal and angular gyri, 
or it may enter the lowest branch which is distributed to the upper convolu¬ 
tions of the temporal lobe. These are practically terminal arteries, and in¬ 
stances frequently occur of softening limited to a part, at any rate, of the 
territory supplied by them. Some of the most accurate focalizing lesions ar< 
produced in this way. 

Symptoms.—Extensive thrombotic softening may exist without any symp 
toms. It is not uncommon in the post-mortem examination of the bodies o 
elderly persons to find the plaques jaunes scattered over the convolutions. St. 
too, softening may take place in the “silent” regions, as they are termed, 
without exciting any symptoms. When the central or cortical branches of the 
middle cerebral arteries are involved the symptoms are similar to those of 
haemorrhage from the same arteries. Permanent or transient hemiplegia re¬ 
sults. When the central arteries are involved the softening in the internal 
capsule is commonly followed by permanent hemiplegia. There are certain 
peculiarities associated with embolism and with thrombosis respectively. 

J3n embolism the patient is usually the subjeetjof heart-trouble, or there 
exist some of the conditions already mentioned. \The onset is sudden, without 



lery thg^heraiplegia is usuallydissociated with apiias m.if i n inromousi j, on 
8 other hand, the onset is more gradual; the patient has previously eom- 
ained off headache,_ycrtigo t; tingling in the fingers; thofspeech may have been 
ibarrassed for some days; the patient has had'loss of memory or is^uco- 
irent, or paralysis begins at one part, as the hand, an d extends slowly, and 
£-li§sjpl 0 gia may be incomplete or variable. Abrupt loss of consciousness, 
muc h less common, and when the lesiou is small consciousness is retained. 
Bus, liTThrombosis duo to syphilitic disease, the hemiplegia may come on 
•adually without the slightest disturbance of consciousness. 

The hemiplegia following thrombosis or embolism lias practically the cliar- 
jteristies, both primary and secondary, described under hemorrhage. 

The following may be the effects of blocking the different vessels: (a) 
ertebral .—The left-branch is more frequently plugged. The effects are in- 
jlvemcnt of the nuclei in the medulla and symptoms of acute bullmr paralysis, 
t rarely occurs alone; more commonly with * 

(6) Blocking of the basilar artery. When this is entirely occluded, there 
ray be bilateral paralysis from involvement of both motor paths. Bulbar 
ymptoms may be present; rigidity or spasm may occur. Thu teniperutury 
lay rise rapidly. The symptoms, in fact, aruJliose of apoplexy of ihe pons. 

(c) The posterior cerebral supplies the occipital lobe on its medial surface 
,nd the greater part of the tcmporo-sphenoidal lobe. If the mam stem he 
hrombosed there isl homianopia withsensory aphasia. Localized areas of 
oftening may exist without symptoms. Blocking of the main occipital brunclii 
artcria occipitalis of I)uret),or of the arterm ealcarina. passing In (,ln* eunciis 
nay be followed by; hemiaiiopiao Hemianaistliesia may result, from involve* 
nent of the posterior part of the internal capsule. Not infrequent l\ s\ nimet 
•ical thrombosis of the occipital arteries of the two sides occurs, as in Forster's 
well-known case. Still more frequent is ihe occurrence of thrombosis of a 
iraneh of the posterior cerebral of one hemisphere and a branch of Ihe middle 
cerebral of the other (von Moiiakow). It is in such cases that the most 

onaunced .instances of .apraxia are met with. 

(d) Internal Carotid .—The symptoms are variable. As is well known. I Ik 
ssel is in a majority of eases ligated without risk. In other instances Iran 
mt hemiplegia follows; in others again the hemiplegia is permanent. Then 
riations depend on the anastomoses in the circle of Willis, if these an 
rge and free, no paralysis follows, hut in cases in which the posterior com 
unicating and the anterior communicating vessels are small or absent, lb 
iralysis may persist. In No. 1 of my Elwyn series of eases of infantile hemi 
egia, the woman, aged twenty-four, when six years old, had (lie right carols 
gated for abscess following scarlet fever, with the result of permanent hem 
iegia. Blocking of the internal carotid within the skull by lliromliosis u 
nholism is followed by hemiplegia, coma, and usually death. The clot i 
irely confined to the carotid itself, but. spreads into its branches and may 
ivolvc the ophthalmic artery. 

(c) Middle Cerebral .—This is the vessel most commonly involved, and, as 
1 ready mentioned, if p lugg ed before the central arteries are given off, perma- 
ient hemiplegia usually follows from softening of the internal capsule. Block- 
ng of the branches beyond this point may be followed by hemiplegia, which 



980 


'ijjc ± kJLiui 4vju<i«.__ 

is more likely to be transient, involves chiefly the arm and face, and if the 
lesion be on the left side is associated with aphasia. Thero may be plugging 
of the individual branches passing to the inferior frontal (producing typical 
motor aphasia if the disease be on the left side), to the anterior and posterior 
central gyri (usually causing total hemiplegia), to the supramarginal and 
angular gyri (giving rise, if the thrombosis be on the left side, probably with¬ 
out exception to the so-called visual aphasia /nletia.) usually also„tft .rigid- 
sided hemianopsia), or to the temporal gyri (in which event with left-sided 
thrombosis w.ord-deafness results). 

(f) Anterior Cerebral .—No symptoms may follow, and even when the 
branches which Bupply the paracentral lobule and the lop of the ascending 
convolutions are plugged the branches from the middle cerebral are usually 
able to effect a collateral circulation in these parts. Monoplegia of the leg 
may, however, result. Hebetude and dulncss of intellect may occur with 
obstruction of the vessel. 

There is unquestionably greater freedom of communication in the cortical 
branches of the,different arteries than is usually admitted, although it is not 
possible, for example, to inject the posterior cerebral through the middle cere¬ 
bral, or the middle cerebral from the anterior; but the absence of softening 
in some instances in which smaller branches are blocked shows how complete 
may be the compensation, probably by way of the capillaries. The dilatation 
of the collateral branches may take place very rapidly; thus a patient with 
chronic nephritis died about twenty-four hours after the hemiplegic attack. 
There were recent vegetations on the mitral valve and an embolus in the right 
middle cerebral artery just beyond the first two branches. The ceidral portion 
of the hemisphere was swollen and (edematous. The right anterior cerebral 
was greatly dilated, and by measurement its diameter was found to be nearly 
three times that of the left. 

Treatment of Cerebral Hemorrhage and of Softening. —ThemhicLditBeuIty 
in deciding upon a method of treatment is to determine whether the apoplexy 
is due to hasmorrhage or to thrombosis or embolism.' The patient should lie 
placed in bed, with his head moderately elevated and the neck free. He should 
be kept absolutely quiet. If there is dyspnoea, stertor, and signs of mechanics! 
obstruction to respiration, he should be turned on his side, as recommended 
by Bowles. This procedure also lessens the liability to congestion of the lungs. 
If the signs of intracranial haemorrhage are certain, and if the arterial tension 
is high, measures may be taken for its reduction. Of these the most rapid 
‘'and satisfactory isivenescction, which in many cases seems to do good. How¬ 
ever, as Cushing has shown experimentally, a rapid and increasing rise ol 
arterial tension, usually indicates an endeavor of the vasomotor centres t< 
"counteract an increasing intracranial pressure, in this ease due to a con timing 
haemorrhage. The indication under these circumstances is the'-relief of tin 
intracranial pressure by craniotomy and^removal of the clot, if this is possible 
, ( This is particularly applicable in subdural hemorrhage. Horsley and Spence 
have recently, on experimental grounds, recommended the practice, formed 
' employed empirically, of compression of the carotid, particularly in .the m 
gravesccnt form; or even, in suitable cases, passing a ligature round the ves.-c 
%An ice-bag may be placed on the head and} hot bottles to the feet, i The bow 
• should be freely opened, either by calomel, or croton oil placed on the tongu 



[Jountcr-irriiatiou to the neck or to the fool is not nm-ssarv. t'ulholfrmn 1 ion 
jf the bladder may be necessary, especially if the patient remain long uncon¬ 
scious. * 

SpeciaJ care should be taken to avoid bed-sores; and if bottles are used 
to the feet, they should not be too hot, since blisters may be readily caused 
jy a much lower temperature than m health. In the fe\er of reaction. aconiU 1 
nay bo indicated, but should lie cautiously used. Stimulants are not necessary, 
unless the pulse becomes feeble and signs of collapse supenene. No digitalis 
is to be given. During recovery the pali«\J should he still kept entirely at rest. 
3ven in the mildest eases remaining in hed for al least fourteen du\s. The 
ice-bag should still he kept al the head.. The diet should he light and no 
medicine other than some placebo should he administered, at least during the 
first month after the hiemnrrhage. Attention should lie paid to the position 
occupied by the paralyzed limb or limbs, winch if swollen may lie wrapped in 
cotton hatting or llannel. 

The treatment of softening from thrombosis or embolism is very unsatis¬ 
factory. Venesection is not indicated, as it lowers the tension and rather 
promotes clotting. If, as is often the case, the heart's actmit is feeble and 
irregular,’ stimulants and small (loses of digiljilis may he given jvith, if neces¬ 
sary, ether or ammonia. Tim Imvvels should he kept open, hut d is not well 
to purge actively, as in luemorrhage. 

In tlio thrombosis which follows syphilitic disease of the arteries, and which 
is met with most frequently in men liehveen twenty and forty (in whom the 
hemiplegia often sets in without loss of consciousness).' the iodide of potassium 
should be freely used, giving from 20 to 00 grams three times a day, or, if 
necessary, larger doses. If tlm syphilis has been recent, mercurials by inunc¬ 
tion are also indicated. Practically these arc the only eases of hemiplegia in 
which we sec satisfactory results from treatment. 

Very little can he done for the hemiplegia which remains. The damage 
is too often irreparable and permanent, and it is very improbable that iodide 
of potassium, or any other remedy, hastens in the slightest degree Nature’s 
dealing with the blood-clot. 

The paralyzed limbs may lie gently nibbed once or twice a day, and this 
should be systematically carried mil, in order to maintain the nutrition of (lie 
muscles and to prevent, if possible, contractures The massage should mil. 
however, lie begun imlil at least ten days after the attack. The rubbing should 
he toward the bodv. and should not he continued for more than fifteen minutes 
at a time. ' After the lapse of a fortnight, or in severe eases a month, the mus¬ 
cles may he stimulated by the faradie current; faradie stimulation alternating 
with massage, especially if applied to the antagonists of the muscles which 
ordinarily undergo contracture, is of very great service, even in eases where 
there can be but little hope of any return of voluntary movement. When eon- 
traqfures occur, electricity properly applied at intervals may still In' of some 
benefit along with the passive movements and frictions, and it has been sug¬ 
gested that tendon transplantation, or indeed cross suture of nerves, may cause 

some improvement. , 

Tn a ease of complete hemiplegia, the friends should at the outset he 
frankly told that the chances of full recovery arc slight. Power is usually re¬ 
stored'in the leg sufficient to enable the patient to get about, bitf in the major- 
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ty tff instances the finer movements of the hand are permanently lost. The 
;eneral health should be looked after, the bowels regulated, and \he secretions 
>f the skin ami kidneys kept active. In permanent hemiplegia in persons 
ibove the middle period of life, more or less mental weakness is apt to follow 
the attack, and the patient may become irritable and emotional. 

And, lastly, when hemiplegia has persisted for more than three months and 
contractures have developed, it is the duty of the physician to explain to the 
patient, or to his friends, that the condition is past relief, that medicines and 
electricity will do no good, and that there is no possible hope of cure. 

G. Aneurism of tiie Cerebral Arteries. 

Miliary aneurisms are not included, but reference is made only to aneurism 
of the larger branches. The condition is not uncommon. There were 12 
instances in my first. 800 autopsies in Montreal.* This is a considerably larger 
proportion than in Newton Pitt’s collection from Guy’s Hospital, 19 times in 
9,000 inspections. 

Etiology—Males are more frequently affected than females. Of my 12 
cases 7 were males. The disease is most common at the middle period of life. 
One of my cases was a lad of Lix. Pitt describes one at the same age. The 
chief causes are (a) endarteritis, either simple or syphilitic, which leads to 
weakness of the wail and dilatation; and (6) embolism. As pointed out by 
Church, these aneurisms are often found with endocarditis. Pitt, in his recent 
study of the subject, concludes that it is exceptional to find cerebral aneurism 
unassociated with fuuguting endocarditis. The embolus disappears, and dila¬ 
tation follows the secondary inflammatory changes in the coats of the vessel. 

Morbid Anatomy.—The middle cerebral branches are most frequently in¬ 
volved. In my 12 cases the distribution on the arteries was as follows: Inter¬ 
nal carotid, 1; middle cerebral, 5; basilar, 3; anterior communicating, 3. Ex¬ 
cept in one case they were saccular and communicated with the lumen of the 
vessel by an orifice smaller than the circumference of the sac. In the 154 
eases which make up the statistics of Lebcrt, Durand, and Bartholow the mid¬ 
dle cerebral was involved in 44, the basilar in 41, internal carotid in 23, ante¬ 
rior cerebral in 14, posterior communicating in 8, anterior communicating in 8, 
vertebral in 7, posterior cerebral in 6, inferior cerebellar in 3 (Gowers). The 
size of the aneurism varies from that of a pea to that of a walnut. The htein- 
orrhage may be entirely meningeal with very slight laceration of the brain 
substance, but the bleeding may be, as Coats has shown, entirely within the 
substance. 

Symptoms.—The aneurism may attain considerable size and cause no 
symptoms. In a majority of the cases the first intimation is the rupture and 
the fatal apoplexy. Distinct symptoms are most frequently caused by aneu¬ 
rism of the internal carotid, which may compress the optic nerve or the com¬ 
missure, causing neuritis or paralysis of the third nerve. A murmur may bo 
audible on auscultation of the skull. Aneurism in this situation may give rise 
to irritative and pressure symptoms at the base of the brain or to hemianopsia 
In the remarkable case reported by Weir Mitchell and Dereura an aneurism 
compressed the chiasma and produced bilateral temporal hemianopsia. 

* Canada Medical and Surgical Journal, voL xiv. 



Aneurism of the vertebral or of the basilar may involve the nerves from 
the fifth to jthe twelfth. A large sac at the termination of the basilar, may 
compress thc»third nerves or the crura. 

The diagnosis is, as a rule, impossible. The larger sacs produce the symp¬ 
toms of tumor, and their rupture is usually fatal. 

7. Endahtehitis. 

• In no group of vessels do we more frequently see chronic degenerative. 
changes than in those of the circle of Willis. The condition occurs 11 s: 

(a) Arterio-sclerosis, producing localized or diffused thickening of the 
intima with the formation of atheromatous patches or areas of calcification. 
In the later stages, as seen in elderly people, the arteries of the circle of \\ tills 
may be dilated, stiff, or almost universally calcified. 

(b) Syphilitic Endarteritis.—As already mentioned under I lie section of 
syphilis, gummatous endarteritis is specially pnjne lo at luck the cerebral ves¬ 
sels. It has in itself no specific characters-—that is to say, il is impossible in 
given sections to pick out an endarteritis syphilitica from an •ordinary endar¬ 
teritis obliterans. On the other hand, as already stated, (he jmdulur peri¬ 
arteritis is never seen except in syphilis. 


8. Thbombosis of the Ceremiat, sinuses and Veins. 

The condition may lie primary or secondary. Leliert (lHol) and Tonnele 
were among the first to recognize the condition clinically. 

Primary thrombosis of the sinuses and veins is rare. It occurs («) in 
children, particularly during the first six months of life, lisiinllv in connec¬ 
tion with diarrheea. It lias, in my experience, ... u rare condition. 1 hay' 

never seen an'example of spontaneous thrombosis of the sinuses in n child, 
and only two instances, both in connection with meningitis, in which I lie cor¬ 
tical veins contained clots. Gowers believes that it is of frequent occurrence, 
and that thrombosis of the veins is not an uncommon cause of infantile hemi- 

Pleg (6) In connection with chlaatfis and amrmia. the so-called autochthonous 
muz-tlirombosis. Of 82 eases of thrombosis m chlorosis, 78 wore ,n he veins 
and 32 in the cerebral sinuses. The longitudinal sinus is most fieqiitnl y 
involved. The thrombosis is usually associated will, venous thro.nlK.ses m 
other paris of the body, and the patients die, as .. rule, in from one to three 
weeks, hut both Bristowc and Buzzard report recoveries. 

(c) In the terminal stages of career, philips, and other chronic d sea s 
thrombosis may gradually occur ... the sinuses and cortmid veiris. jo ^ 
^agulum developing in these conditions the < rrn 

■"SLtey thromtai. » “f 

inflammation from contiguous parts to e sinus \va . ^ , j mnn r, 

are disease of the intera^ear fra|iirc, erysipelas, earlu.imle, and 

u suppurative dueaac outs.detlcsk p t . m0 ^ P fn , nt i y involved, 
parotitis. In secondary eases tin >ai‘ ra ‘ fil ,„;fi,-wohral lesions, there 
m fatal cases in which car-,1,sense caused death 

aero 22 in which thrombosis existed in the lateral sinuses (1 Ht). iVtiercu 
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ou8 caries of the temporal bone is often directly responsible. The thrombus 
nay ke small, or may All the entire Binus and extend into the internal jugular 
rein. In more than one-half of these instances the thrombus was suppurat¬ 
ing/ The disease spreads directly from the necrosis on the posterior wall of 
the tympanum. According to Voltolini, the inflammation extends Jry way of 
the petroso-mastoid canal. It is not so common in disease of the mastoid 
cells. 

Symptoms. —Primary thrombosis of the longitudinal sinus ma y occur.w ith- 
out ex citing symptoms and is found accidentally at the post mortem. There 
may "be mental dulnc ss »ith h eadache - ^Convulsions andZvomiting may occur. 
In other instances there is nothing distinctive. In a patient who died under 
my care, at the Philadelphia Hospital, of phthisis, there was a gradual tor¬ 
por, deepening, to . coma, without convulsions, localizing symptoms, or optic 
neuritis. The condition was thought to be due to a terminal meningitis. In 
the chlorosis cases the head symptoms have, as a rule, been marked. B fl ]l’a 
patient was dull and stupid, had vomiting,, d ijafaeiinn of tlw pupils, and dmi^ ln 
choked disks. Slight paresis of the left side occurred. An interesting feature 
in this case was the development of swelling of the left leg. In the cases 
reported by Andrews, Church, Tuekwell, Isambard Owen, and Wilks the 
patients had headache, vomiting, and delirium. Paralysis was not present. 
In Douglas Powell’s case, with similar symptoms, there was loss of power on 
the left side. Bristowc reports a case of great interest in an inamiic girl of 
nineteen, who had convulsions, drowsiness, and vomiting. Tenderness and 
swelling developed in the position of the right internal jugular vein, and a 
few days later on the opposite side. The diagnosis was rendered definite by 
the occurrence of phlebitis in the veins of the right leg. The patient recovered. 

, The onset of such symptoms as have been mentioned in an anaemic or 
chlorotic girl should lead to the suspicion of cerebral thrombosis. In infants 
the diagnosis can rarely be made. Involvement of the cavernous sinus may 
cause oedema about the eyelids or prominence of the eyes. 

In the secondary thrombi the symptoms are commonly those of septi¬ 
caemia. For instance, in over 70 per cent of Pitt’s cases the mode of death 
was by pulmonary pyaemia. This author draws the following important con¬ 
clusions: (1) The disease spreads oftener from the posterior wall of the 
middle car than from the mastoid cells, (a) The otorrhma is generally of 
some standing, but not always. (I!) The onset is sudden, the chief symp¬ 
toms being pyrexia, rigors, pains in the occipital region and in the neck, 
associated with a seplicacmic condition. (4) Well-marked optic neuritis may 
be present. (5) The appearance of acute local pulmonary mischief or of 
distant suppuration is almost conclusive of thrombosis. (6) The average 
duration is about three weeks, and death is generally from pulmonary pyaemia. 
The chief points in the diagnosis may be gathered from these statements. 

Pitt records an interesting case of recovery in a boy of ten, who had otor- 
rhcea for years and was admitted with fever, earache, tenderness, and oedema. 
A week later he had a rigor, and optic neuritis developed on the right side. 
The mastoid was explored unsuccessfully. The fever and chills persisting, 
two days later the lateral sinus was explored. A mass of foul clot was re¬ 
moved and the jugular vein was tied, after which the boy made a satisfactory 
recovery. 
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According to Gricsingor there is often associated with thrombosis of the 
lateral snfyis venous stasis and painful cedema behind the ear and in (lie neck., 
Tee external jugular vein on the diseased side may be less distended than on 
the opposite side, since owing to the thrombus in the lnteral sinus tin? internal 
jugular*vein is leas full than on the normal side, and the blood from the exter¬ 
nal jugular can flow more easily into it (Gerhardt)'. 

Treatment, —In marantic individuals roborants and stimulants are iftdi- 
catcd. The position assumed in bed should favor both the arterial and venous 
circulation. The clothing should not restrict the neck, and care should be 
taken to avoid bending of the neck. 

The internal administration of potassium iodide and calomel has been 
recommended in the autochthonous forms, but no treatment is likely to be 
of any avail. 

The secondary forms, especially those following upon disease of (ho middle 
ear, are often amenable to operation, and, especially recently, many lives have 
.been saved by surgical intervention after extensive sinus Ihromlmsis. Mao- 
ewen’s book on I’yogenie Infective Diseases of the Brain and Spinal (lord 
contains the most exhaustive presentation of the subject of ainua thromlmsis 
and its treatment. 

9. Hemiplegia in*Children. 

Etiology. —Of 135 cases, fit) were in boys and 75 in girls. Right, hemi¬ 
plegia occurred in 79, left in 56. In 15 cases the condition was said to la? 
congenital. 

In a great majority the disease sets in during the first of second year; 
thus of the total number of cases, 95 wore under two. Cases nbove the fifth 
year are rare, only 10 in my series. Neither alcoholism nor syphilis ifi the 
parents appears to play an important rule in tins affection. Difficult, or abnor¬ 
mal labor is responsible for certain of the cases, particularly injury with lbc 
forceps. Trauma, such as falls or puncturing wounds, is more rare. Tin* 
condition followed ligation of the common carotid in one case. 

Infectious diseases. All the authors lay special stress upon this factor. In 
19 cases in my series the disease came on during or just after one of the spe¬ 
cific fevers. I saw one case in which during the height of vaccination con¬ 
vulsions developed, followed by hemiplegia. In a great majority of the cases 
the disease sets in with a convulsion, in which Ihe child may remain for sev¬ 
eral hours or longer, and after recovery the paralysis is noticed. 

Morbid Anatomy.—In an analysis which 1 have made of 90 autopsies 
reported in the literature, the lesions may be grouped under three headings: 

(a) Embolism, thrombosis, and hemorrhage, comprising 16 cases, in 7 of 
which there was blocking of a Sylvian artery, and in 9 hemorrhage. A strik¬ 
ing feature in this group is ihe advanced age of onset. Ten of the cases 
occurred in children over six years old. 

• (6) Atrophy and sclerosis, comprising 50 cases. The wasting is either of 
groups of convolutions, an entire lobe, or the whole hemisphere. The meninges 
are usually closely adherent over the affected region, though sometimes they 
look normal The convolutions are atrophied, firm, and hard, contrasting 
strongly with the normal gyri. The sclerosis may be diffuse and wide-spread 
over a hemisphere, or there may be nodular projections—the hypertrophic sole- ^ 
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rosis. ' Some of the cases show remarkable unilateral atrophy of, the hemi¬ 
sphere. In one of my cases the atrophied hemisphere weighed lti!) grammes 
and the normal one 653 grammes. The brain tissue may be a mere shell over 
a dilated ventricle. 

(c) Poreneephalus, which was present in 24 of the 90 autopsies. This term 
was applied by Heschel (1868) to a loss of substance in the form of cavities 
and cysts at the surface of the brain, either opening into and bounded by the 
arachnoid, and even passing deeply into the hemisphere, or reaching to the 
ventricle. In the study by Audrey of 103 cases of poreneephalus, hemiplegia 
was mentioned in 68 cases. 

Practically, then, in infantile hemiplegia cortical sclerosis and porenceph- 
alus are the important anatomical conditions. The primary change in the 
majority of these cases is still unknown. Poreneephalus may result from a 
defect in development or from hajmorrhage at birth. The etiology is clear in 
the limited number of cases of hremorrhage, embolism, and thrombosis, but 
there remains the large group in which the final change is sclerosis and atro¬ 
phy. What is the primary lesion in these instances? The clinical history 
shows that in nearly all these eases the onset is sudden, with convulsions— 
often with slight fever. Strumpcll believes that this condition is due to an 
inflammation of the gray matter—polienccphalitis—a view which has not 
been very widely accepted, as the anatomical proofs are wanting. Gowers sug¬ 
gests that thrombosis may be present in some instances. This might probably 
account for the final condition of sclerosis, but clinically thrombosis of the 
veins rarely-occurs in healthy children, which appear to be those most fre¬ 
quently attacked by infantile hemiplegia, and post-mortem proof is yet want¬ 
ing of the association of thrombosis with the disease. 

Symptoms. —(a) The onset. The disease may set in suddenly without 
spasms or loss of consciousness. In more than half the cases the child is 
attacked with partial or general convulsions and loss of consciousness, which 
may last from a few hours to many days. This is one of the most striking 
features in the disease. VFevcr is usually present. 3 TI 1 C hemiplegia, noticed as 
the child recovers consciousness, is generally complete. Sometimes the paraly¬ 
sis is not complete at first, but develops after subsequent convulsions. The 
right side is more frequently affected than the left. The face is commonly not 
involved. 

■ (&) Residual symptoms. In some cases the paralysis gradually disap¬ 
pears and leaves scarcely a trace as the child grows up. The leg, as a rule, 
recovers more rapidly and more fully than the arm, and the paralysis may be 
scarcely noticeable. In a majority of cases, however, there is a characteristic 
hemiplegic gait. | The paralysis is most marked in the arm, which is usually 
wasted; the forearm is flexed at right angles, the hand is flexed, and the fingers 
are contracted. Motion may be almost completely lost; in other instances the 
arm can be lifted above the head. Late rigidity, which almost always develops, 
is the symptom which suggested the name hemiplegia spastica cerebrate to 
Heine, the orthopedic surgeon, who first accurately described these cases. It 
is, however, not constant. The limbs may be quite relaxed even years after 
the onset. T!Fhe_jeflfi*e 8 are usually increased. In several instances, however, 
I have known them to be absent:^ Sensation, as a rule, is not disturbed. 

Aphasia is 9. not■ uncommon symptom, and occurred in 16 cases of my 



series—a smaller number than that given in the series of Wallenberg, Gau- 
dard, and ^achs. • 

Mental Defects. —One of the most serious consequences of infantile hemi¬ 
plegia is the failure of mental development. A considerable number of these 
cases drift into the institutions for feeble-minded children. Three grades 
may be distinguished—idiocy, which is most common when the hemiplegia 
has existed from birth; imbecility, which often increases with the develop¬ 
ment of epilepsy; and fecble-mindedncss, a retarded rather than an arrested 
development* 

Epilepsy. —Of the cases in my scries, 41 were subjects of convulsive seiz¬ 
ures, one of the most distressing sequels of the disease. The seizures may lie 
either transient attacks of petit mal, true Jacksonian fits, beginning in and 
confined to the affected side, or general convulsions. 

Post-hemiplegic Movements. —It was in cases of this sort that Weir 
Mitchell first described the post-hemiplegic movements. They are extremely 
common, and were present in 34 of my scries. There may be either slight 
tremor in the affected muscles, or incoordinate choreiform # movements the 
so-called post-hemiplegic chorea—or, lastly, 

Athetosis. —In this condition, described by Hammond, there are remark¬ 
able spasms of the paralyzed extremities, chiefly of the lingers,,and toes, and 
in rare instances of the muscles of the mouth. The movements are involun¬ 
tary and somewhat rhythmical; in the hand, movements of adduction or abduc¬ 
tion and of supination and pronation follow each other in orderly sequence. 
There may be hypertension of the fingers, during which they arc spread 
wide apart. This condition is much more frequent in children than m adults. 
In the latter it may he combined with heniiana>stlicsia, and the lesion is not 
cortical, but basic in the neighborhood of the thalamus The movements pro 
sometimes increased by emotion. They usually persist dun ng »l«p. 

Treatment.—The possibility of injury to the brain in protracted labor and 
in forceps cases should be borne in mind by tin- practitioner, l ie former 
entails the greater risk. In infantile hemiplegia the physician.at the 01 fiset 
sees a case of ordinary! convulsions, perhaps more protracted and « J 
usual. These should be cheeked as rapidly as possible by 1 m* d the 
bromides the application of cold or hcat,.and}a brisk purge “ 

sions (chloroform may be administered with safely even to the youngest th 1 
dren ^ When the paralysis is established not much can be hoped from mcdi- 

In onlv rare instances docs the paralysis entirely disappear. When the 
in only rare us.a. f • u to that seen in other 


, ernes. 


recovery Vpartial the “ residual paralysis ” is similar to that seen in other 
recovery is pari Thus in the lower extremity it is the 

°f the leg and the dorsal flexors of the foot which are most often per- 
flexors of the g , Th indica tions are to favor the natural 

manently paralyzed (Wern.ckc) i nutrition 0 f the child, to 

tendency to improve by maintaining fe ■ n .: nn an( i if 

lessen the riridity and contractures by massage, and pass ve motion, ana it 

lepsy is T distressing and la 
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ity and excitement. Operative measures in favorable cases of this particular 
form of epilepsy may often prove beneficial in reducing the number and severity 
of the seizures, but it is very unusual for them to be completely or permanently 
checked. The liability to fceble-mindcdness is the most serious outlook in the 
infantilo cerebral palsies. In many cases the damage is irreparable, and idiocy 
and imbecility result. With patient training and with care many of the chil¬ 
dren reach a fair measure of intelligence and self-reliance. 

IV. TUMORS, INFECTIOUS GRANTJLOMATA, AND 
CYSTS OF THE BRAIN. 

The following are the most common varieties of new growths within the 
cranium: 

(1) Infectious Granulomata. —(a) Tubercle, which may form large or 
small growths, usually multiple. Tuberculosis of the glands or bones may 
be coexistent, but the tuberculous disease of the brain may occur in the absence 
of other clinically recognizable tuberculous lesions. The disease is most fre¬ 
quent early in life. Three-fourths of the cases occur under twenty, and one- 
half of the patients are under ten years of age (Gowers). Of 300 cases of 
tumor in persons under nineteen^ollected from various sources by Starr, 152 
were tubercle. The nodules arc most numerous in the cerebellum and about 
the base. 

(6) Syphiloma is most commonly found on the cortex cerebri or about tho 
pons. The tumors aTe superficial, attached to the arteries or the meninges, 
and rarely grow to a large size. They may be multiple. The motor nerves 
of the eye are particularly prone to syphilitic infiltration, and ptosis and the 
ordinary forms of squint are common. 

(2) Tumors. —(c) Glioma and Neuroglioma .—These vary greatly in ap¬ 
pearance. They may be firm and hard, almost like an area of sclerosis, or 
soft and very vascular. Haemorrhages arc apt to occur in them. They per¬ 
sist remarkably for many years. Klebs has called attention to the occurrence 
of elements in them not unlike ganglion-cells. Tumors of this character may 
contain the “ Spinncn ” or spider cells; enormous spindle-shaped cells with 
single large nuclei; cells like the ganglion-cells of nerve-centres with nuclei 
and one or more processes; and translucent, band-like fibres, tapering at each 
end, which result from a vitreous or hyaline transformation of the large spin¬ 
dle-cells. A separate type is also recognizable, in which the cells resemble the 
ependymal epithelium. 

(d) Sarcoma occurs most commonly in the membranes covering the hemi¬ 
spheres or brain stem, and for a long time may cause injury by its compres¬ 
sion effects alone. Tumors of this kind are particularly common in the cere- 
bello-pontine recess. When sarcoma originates in the brain substance it may 
become one of the largest and most diffusely infiltrating of intracranial 
growths. Sarcoma is usually a primary growth and occurs next in frequency 
to tubercle. When meningeal in origin, it is the form of tumor most amenable 
to surgical treatment. 

(e) Carcinoma not infrequently is secondary to cancer in other parts. It 
is seldom primary. Occasionally cancerous tumors have been found in sym¬ 
metrical parts of the brain. 
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( f) Otfc er varieties occur, such as fibroid growths, which usually develop 
from the membranes; bony tumors, which grow sometimes from the falx, • 
psaoynona, cholesteatoma, and angioma. FajJ^.tumors are occasionally found 
on the corpus callosum. 

(3) Cysts, (g) These occur between the membranes and the brain, as 
a result of haemorrhage or of softening, l’orcncophalus is a, sequel of con¬ 
genital atrophy or of haemorrhage, or may be due to a developmental defect. 
Hydatid cysts have been referred to in the section on parasites. An interest¬ 
ing variety of cyst is that which follows severe injury to the skull in early life. 

Symptoms. (1 ) Uhnehai,.—T he following are the most important: 

N either dull, aching, and continuous, or sharp, stabbing, ami par¬ 
oxysmal. It may be diffused over the entire head; sometimes it is limited 
to the back or front. When in the back of the head it may extend down the 
neck (especially in tumors in the posterior fossa), and when in the front it 
may be accompanied with neuralgic pains in the face. Occasionally the pain 
may be very localized and associated with tenderness on pressure. 

Ojji±£..iViUtiLis occurs in four-fifths of all the cases ((lowers). It should 
be lookod for in every patient presenting cerebral symptom?, for it may be 
present in high degree without impairment of vision. Loss of visual acuity 
usually indicates that optic atrophy has set In. It is usually dbublc, hut occa¬ 
sionally is found in only one eye. A growth may develop slowly and attain 
considerable size without producing optic neuritis. On the other hand, it may 
occur with a very small tumor. J. A. Martin, from an extensive analysis of the 
literature with reference to the localizing value, concludes: When there is a 
difference in the amount of the neuritis in each eye it is more Ilian twice as 
probable that the tumor is on the side of the most marked neuritis. It is con¬ 
stant in tumors of the corpora quadrigornina, present in 8!) per cent of cere¬ 
bellar tumors, and absent in nearly two-thirds of the eases of tumor of the 
pons, medulla, and of the corpus callosum. It. is least frequent in cases of 
tuberculous tumor; most common in cases of glioma and cystic tumors. 

Vomiting is a common feature, and with headache and optic neuritis 
makes up the characteristic clinical picture of cerebral tumor. An important 
point is the absence of definite relation to the meals. A chemical examination 
shows that the vomiting is independent of digestive disturbances. It may 
be very obstinate, particularly in growths of the cerebellum and the pons. 

G iddin ess is often an early symptom. The patient complains of vertigo 
on rising suddenly' or on turning quickly. Mental Disturbance .-—The patient 
may act in an odd, unnatural manner, or there may lie stupor and heaviness. 
The patient may become emotional or silly, or symptoms resembling hysteria 
may develop. Convulsions, cither general and resembling true epilepsy or 
localized (Jacksonian) in character. There may be sloping of the pulse, as in 
all eases of increased intracranial pressure. 

(2) Localizing Symptoms—F ocal symptoms often occur, but it must 
not be forgotten that these may lie indirectly produced. The smaller the 
tumor and the less marked the general symptoms of cerebral compression, the 
more likely is it that any focal symptoms occurring are of direct origin. 

(a) Csntral Motor Arra.-Thc symptoms are either irritative or destruc¬ 
tive in character. Irritation in the lower third may produce spasm m the 
musclesofthe face, in the angle of the mouth, or in the tongue. The spasm 
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with tingling may be strictly limited to one muscle group before extending to 
others, and this Seguin terms the s ignal si/mvt om. The middle third of the 
motor area contains the centres controlling the arm, and here, too, the spasm 
may begin in the fingers, in the thumb, in the muscles of the wrist,ior in the 
shoulder. In the upper third of the motor^areas the irritation may produce 
spasm beginning in the toes, in the ankles, or in the muscles of the leg. In 
many instances the patient can determine accurately the point of origin of 
the spasm, and there are important sensory disturbances, such as numbness 
and tingling, which may be felt first at the region affected. 

In all cases it is important to determine, first, the point of origin, the 
si gnal svmv lotn: second, the order or march of the spasm; and th ird, the 
subsequent condition of the parts first affected, whether it is a state of paresis 
or ahassTEesia. 

Destructive lesions in the motor zone cause paralysis, which is often pre¬ 
ceded by local convulsive seizures; there may be a monoplegia, as of the leg, 
and convulsive seizures in the arm, often due to irritation in these centres. 
Tumors in the neighborhood of the motor area may cause localized spasms and 
subsequently, as the centres are invaded by the growth, paralysis occurs. On 
the left side, growths in the thij-d frontal or Broca’s convolution may cause 
motor aphasia. 

(6) Prefrontal Region. —Neither motor nor sensory disturbance may be 
present. Trie general symptoms arc often well marked. The most striking 
feature of growths in this region is mental torpor and gradual imbecility. 
Particularly, when the left side is involved mental characteristics may be 
greatly altered. In its extension downward the tumor may involve on the left 
side the lower frontal convolution and produce aphasia, or in its progress 
backward cause irritative or destructive lesions of the motor area.' Exophthal¬ 
mos on the side of the tumor may occur and be helpful in diagnosis, as in the 
case reported by Thomas and Keene. 

(c) Tujpprs in the parieto-occipital lobe may grow to a large size without 
causing any symptoms. There may be word-blindness and mind-blindness 
when the angular gyrus and its underlying white matter is involved, and 
paraphasia. Astereognosis may accompany growths in the superior parietal 
region. 

(d) Tumors of the occipital lobe produce hemianopsia, and a bilateral lesion 
may produce blindness. Tumors in this region on the left hemisphere may 
b e asso ciated with word-blindness and mind-blindness. 

(e) Tumors in the temporal lobe may attain a large size without produc¬ 
ing symptoms. In their growth they involve the lower motor centres. On 
theJeft aide involvement of the first gyrus and the transverse temporal gyri 
(auditory sense area) may be associated with word-deafness. 

(/) Tumors growing in the neighborhood of the basal ganglia produce 
hemiplegia from involvement of the internal capsule. Limited growths, in 
either the nucleus caudatus or the nucleus lentiformis of the corpus striatum 
do not necessarily cause paralysis. Tumors in the thalamus opticus may 
also, when small, cause no symptoms, but increasing they may involve the 
fibres of the sensory portion of the internal capsule, producing hemianopsia 
and. sometimes' hemiamesthesia. Growths in this situation are apt to cause 
early optic neuritis, and, growing into the third ventricle, may cause a die- 



tepiian.nf-the lateral ventricles. In fact, pressure symptoms from this cause 
and paralysis due to involvement of the internal capsule are the chief symp¬ 
toms of tiynor in and about these ganglia. If the ventrolateral group of • 
nuclei in the thalamus be involved there may be unilateral disturbances of 
j cutaneous and muscular sense, hcmichorca, or movement ataxia. 

Growths in the corpora qwtflrigemina arc rarely limited, but most com¬ 
monly involve the crura cerebri as well. Ocular symptoms arQ marked. The 
pupil reflex is lost and there is nystagmus. In the gradual growth the third 
nerve is involved as it passes through the crus, in which case there will be 
oculo-motor paralysis on one side and hemiplegia on the other, a combination 
almost characteristic of unilateral disease of the crus. 

( g ) Tumors of the pons and medulla. The symptoms are chiefly those 
of pressure upon the nerves emerging in this region. In disease of the {ions 
the nerves may be involved alone or with the pyramidal tract. Of 53 cases 
analyzed by Mary Putnam Jacobi, there were 13 in which the cerebral nerves 
were involved alone, 13 in which the limbs were affected, and 2G in which 
there was hemiplegia and involvement of the nerves. Twenty-two of the latter 
had what is known as alternate, paralysis—i. e., involvement of the nerves on 
one side and of the limbs on the opposite side. In 4 cases thciji were no motor 
symptoms. In tuberculosis (or syphilis) a growth at the inferior and inner 
aspects of the crus may cause paralysis of the third nerve on (flic side, aud of 
the face, tongue, and limbs on the opposite side (s yndrome of Weber). A 
tumor growing in the lower part of the pons usually m^veTTTie'sixth nerve, 
producing internal strabismus, the seventh nerve, producing facial paralysis, 
and the auditory nerve, causing deafness. Conjugate deviation of the eyes 
to the side opposite that on which there is facial paralysis also occurs. When 
the motor cerebral nerves arc involved the paralyses arc of the peripheral 
type (lower segment paralyses). 

Tumors of the medulla may involve the cerebral nerves alone or cause 
in some instances a combination of hemiplegia with paralysis of the nerves. 
Paralyses of the nerves are helpful in topical diagnosis, but the faet must not 
be overlooked that one or more of the cerebral nerves may he paralyzed as 
a result of a much increased general intracranial pressure. Signs of irritation 
in the ninth, tenth, and eleventh nerves are usually present, and produce 
difficulty in swallowing, irregular action of the heart, irregular respiration, 
vomiting, and sometimes retraction of the head and neck. The hypoglossal 
nerve is least often affected. The gait may lie unsteady or, if there is pressure 
on the cerebellum, ataxic. Occasionally there are sensory symptoms, numbness, 
and tingling. Toward the end convulsions may occur. 

Tumors of the pituitary body are not uncommon, and arc usually of the 
nature of fibroma or myxoma. They may accompany acromegaly. Landms 


and Hoy have reported 1G cases. 

Diagnosis.—From the general symptoms alone the existence of tumor may 
be determined, for the combination of headache, optic neuritis and vomiting 
is distinctive. A gradual increase in the intensity of the symptoms is usually 
seen. It must not be forgotten that severe headache and neuro-retmitis may 
be caused by"Bright’s disease. The localization must be gathered from the 
ooo.ifa.tJ of the symptoms .too ,,a tom th. g., £ . « m_0.. 

section on Topical Diagnosis of Diseases of the Brain. Mistakes are most 
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likely to occur in connection with uraemia, hysteria, and genejaljiaralysis; 
,but careful consideration of all the circumstances of the case usually enables 
the practitioner to avoid error. Auscultatory percussion is occasionally of 
service in localization. 

Prognosis. —Syphilitic tumors alone are amenable to medical treatment. 
Tuberculous growths occasionally cease to grow and become calcified. The 
gliomata and fibromata, particularly when the latter grow from the membranes, 
may. last for years. I have described a case of small, hard glioma, in which 
the Jacksonian epilepsy persisted for fourteen years. Hughlings Jackson has 
reported cases of glioma in which the symptoms lasted for over ten years. Tbs. 
more rapidly growing sarcomata usually prove futal in from six to eighteen 
months. Death may be sudden, particularly in growths near the medulla; 
more commonly it is due to coma in consequence of gradual increase in the 
intracranial pressure. 

Treatment. — (a) Medical. —Jf there is a suspicion of syphilis the iodide 
of potassium and mercury should be given. Nowhere do we see more brilliant 
therapeutical effects than in certain cases of cerebral gummata. The iodide 
should be given in increasing doses. In tuberculous tumors the outlook is less 
favorable, though instances of cure are reported, and there is post-mortem 
evidence to show that the solitary* tuberculous tumors may undergo changes 
and become obsolete. A general tonic treatment is indicated in these cases. 
The headache usually demands prompt treatment. The iodide of potassium 
in full doses sometimes gives marked relief. An ice-cap for the head or, in 
the occipital headache, the application of the Paquclin cautery may be tried. 
The bromides are not of much use in the headache from this cause, and, as 
the last resort, morphia must be given. For the convulsions bromide of 
pota&sium is of little service. 

(6) Surgical. —Tumors of the brain have been successfully removed by 
Macewcn, Horsley, Keen, and others. The percentage of cases in which extir¬ 
pation is possible, however, is small. Of 1,277 eases collected by Starr, only 
104 were removable. The most advantageous casus are the localized fibromata 
and sarcomata growing from the dura and only compressing the brain sub¬ 
stance, as in Keen’s remarkable case. Of late years there have been numerous 
successful operations with removal of growths from the cerebellum and cere- 
bello-pontine recess. The safety with which the exploratory operation can be 
made warrants it in all doubtful cases. Even if the tumor be inaccessible, a 
palliative craniectomy may be indicated, for by relieving the intracranial ten¬ 
sion it may suffice to check the headache, vomiting, and optic neuritis. 

V. INFLAMMATION OF THE BRAIN. 

1. Acute Encephalitis. 

A_focal or diffuse inflammation,of t he hrain «nhstqnpn mmoiiy 0 f the g ray 
matter (poliencephalitis), is met with (a.) as a result of trauma; (*&)Tncer- 
tain intoxications, alcohol, food poisoning, and gas poisoning; and (c) follow¬ 
ing the acute infections. The anatomical features are those of an acute 
haemorrhagic poliencephalitis, corresponding in histological details with acute 
polio-myelitis. Focal forms are seen in ulcerative endocarditis, in which the 



gray matter may present deeply luemorrlmgic areas, firmer Ilian the surround¬ 
ing tissue, in the fevers there may be more extensive regions, involving two 
or three convolutions. This acute hremorrhagie polieneephalitis superior ia 
thought by Striimpoll to be the essential lesion in infantile hemiplegia. Local¬ 
izing symptoms are usually present, though they may be obscured in the 
severity of the general infection. The most typical encephalitis accompanies 
the meningitis in ccrebro-spinal fever. • . 

Injicute-mania, in.deliriiuu tremens, in pJioryjiJnsaniens, in the mania cal _ 
form of exo phthalmic goitre, and in the so-called eeiuliraL forms of the malig- 
nant f evers the gray cortex is deepl}' congested, moist, and swollen, and with 
therecent finer methods of research will probably show changes which may 
be classed as encephalitis. 

The symptoms are not very definite. In severe forms lliey are those of 
an acute infection; some cases Maxc boon mistaken lor typlioid fever. The 
onset may bo abrupt in an individual apparently healthy. Ollier eases have 
occurred in the convalescence from the fevers, particularly mlluenza. One of 
J. J. Putnam’s cases followed mumps. The general symploimsnrc those which 
accompany all severe acute affections of the brain-—hmduchc, somnolence, 
coma, delirium, vomiting, ole. The local symptoms are very varied, depend¬ 
ing on the extent of the lesions, and may bo.iiTit.ilive or paralytic. Usually 
fatal within a few weeks, cases may drag on for weeks or months and recover. 


2. Ajikckss of thu Him in. ■ 

Etiology. —Suppuration of the brain substance is rarely if ev«r primary, 
but results, as a rule, from extension of iuilamiiiatiou from neighboring parts 
or infection from a distance through the blood. The question of idiopathic 
brain abscess need scarcely be considered, though occasionally instances occur 
in which it is extremely difficult to assign a cause. There are t hree im portant 
etiological factors: 

(1) r Trauma. Palls upon the head or blows, with or without abrasion of 
the skin. More commonly it follows fracture or punctured--wounds. Jn (his 
group meningitis is frequently associated with the abscess. 

(2) By far the most important infective foci are those which arise in 
direct extension from disease of the middle ear, of the mastoid cells , or of (he 
frontalsimtses. From the roof of the mastoid antrum the infection readily 
passes to the sigmoid sinus and induces au infective thrombosis. In other 
instances the dura becomes involved, and a subdural abscess is formed, which 
may readily involve the arachnoid or the pia mater. In another group the 
inflammation extends along the lymph spaces, or (lie thrombosed veins, into 
the substance of the brain and causes suppuration. MauamUhiilks that with¬ 
out local areas of meningitis the infective agents may be carried through the 
lymph and blood channels into the cerebral substance. Infection which ex¬ 
tend? from the roof of the tympanic cavity is most likely to be followed by 
abscess in the temporal lobe, while infection extending from the mastoid cells 
causes most frequently sinus thrombosis and cerebellar abscess. 

(3) /« septic processes. Abscess of the brain is not often found in pyae¬ 
mia. Ini ulc erati ve, endocarditis multiple foci of suppuration are common. 
Localized..hone-disease and suppuration in the liver are occasional causes. Cer* 
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tain in flammatio ns in theiimga., nartieularlvib ronchiectas is. wWch was present , 
in 17 pt 38 cases of these so-called “ pulmonal cerebral abscesse^” collected I 
by R. T. Williamson, are liable to be followed by abscess. It is ga occasional 
(j co mplication of empyema . Abscess of the brain may follow th^lpfieififl-fevers. 
Bristowe has called attention to its occurrence aa~a.sepcl.jQf.influenza. The 
largest number of cases occur between the twentieth and fortieth years, and 
the condition is more frequent in men than in women. Holt has collected 25 
cases in children under five years of age, the chief causes of which were otitis 
media and 

Morbid Anatomy.—The abscess may be solitary or multiple, diffuse or cir¬ 
cumscribed. Practically any one of the different varieties of pyogenic bac¬ 
teria may be concerned. The bacteriological examination often shows a mix¬ 
ture of different varieties. Occasionally cultures are sterile, owing to death 
. of the bacteria. In the acute, rapidly fatal cases following injury the suppura¬ 
tion is not limited; but in long-standing cases the abscess is enclosed in a 
definite capsule, which may lm've a thickness of from 2 to 5 mm. The pus 
varies much in appearance, depending upon the age of the abscess. In early 
cases it may be mixed with reddish debris and softened brain matter, but in 
the solitary encapsulated abscess the pus is distinctive, having a greenish tint, 
an acid reaction, and a peculiar odor, sometimes like that of sulphuretted 
hydrogen. Thb brain substance surrounding the abscess is usually (edematous 
and infiltrated. The size varies from that of a walnut to that of a largo orange. 
There are cases on record in which the cavity has occupied the greater portion 
of a hemisphere. Multiple abscesses are usually small. In four-fifths of all 
cases the abscess is solitary. Suppuration occurs most frequently in the cere¬ 
brum, and the temporal lobe is more often involved than other parts. The 
cerebellum is the next most common seat, particularly in connection with ear- 
disease. 

Symptom*.—Following..injury or, operation the disease may. ■imww'BCttts 
course, with fever, headache, delirium, vomiting, and rigors. The symptoms 
are those of an acute meningo-enccphalitis, and it may be very difficult to 
determine, unless there are localizing symptoms, whether there is really sup¬ 
puration in the brain substance. In .tfee^ijaga.following ear-disease the symp¬ 
toms may at first be those of meningeal irritation. There may be irritability, 
restlessness, severe headache, and,aggravated earache. Other striking symp¬ 
toms, particularly in the more prolonged cases, are drowsiness, slow cerebration^ 
vomiting, and optic neuritis. In the chronic form of brain abscess which may 
follow injury, otorrhoea, or local lung trouble, there may be a latent period 
ranging from one or two weeks to several months, or even a year or more. 

In the " silent ” regions, when the abscess becomes encapsulated there may be 
no symptoms whatever during the latent period. Haring., all this time the 
patient, may be under careful observation and no suspicion-be aroused of the 
existence of suppuration. Then severe headache, vomiting, and fever set in, 
perhaps with a chill. So, too, after a blow upon the head or a fracture the 
symptoms of the lesion may be transient, and months afterward cerebral symp¬ 
toms of the most aggravated character may develop. 

The localization of the lesion is often difficult. If situated in or near 
the motor region there may be convulsions or paralysis, and it is to be remem¬ 
bered that an abscess in the temporal lobe may compress the lower part of the 
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pre-central convolution and produce paralysis of the arm and face, and fin the 
left side cause aphasia. A large abscess may exist in the frontal lobe without 
causing paralysis, Init in these eases there is almost always some mental dul- 
ness. In. the temporal lobe, the common seat, there may lie no focalizing 
symptoms. So also in the parieto-oeeipital region; though here early exam¬ 
ination may lead to the detection of homianopia. In abscess of Hie cerebellum 
vomiting is common. If the middle lolie is affected there may In' staggering 
—cerebellar incoordination. Localizing symptoms in the [Kins and other parts 
are still more uncertain. 

Diagnosis. —In the acute cases there is rarely any doubt. A consideration 
of possible etiological factors is of the highest importance. The history of 
injury followed by fever, marked cerebral symptoms, the development of 
rigors, delirium, and perhaps paralysis, make the diagnosis certain. In chronic 
ear-disease, such cerebral symptoms as drowsiyess and torpor, with irregular 
fejer, supervening upon the cessation of a discharge, should excite the suspicion 
of abscess. Cases in which suppurative processes exist in the orbit, nose, or 
naso-pharynx, or in which there has been sulicutunoous phlegmon of the head 
or neck, a parotitis, a facial erysipelas, or tuberculous or syphilitic disease 
of the bones of the skull, should be carefully watched, and immediately in¬ 
vestigated should cerebral symptoms appear. It is particularly in the chronic 
cases that difficulties arise. The symptoms resemble those of tumor of the 
brain; indeed, they are those of tumor plus fever. Choked disk, however, so 
commonly associated with tumor, is very frequently absent in abscess of the 
brain. In a patient with a history of trauma or with localized Imtg or pleural 
trouble, who for weeks or months lias had slight headache or dizziness, the onset 
of a rapid fever, especially if it be intermittent and associated with rigars, 
intense headache, and vomiting, points strongly to abscess. The pulse-rate in 
cases of cerebral abscess is usually accelerated, but cases are not rare in which 
it is slowed. Macewcn lays stress upon the value of percussion of the skull 
as an aid in diagnosis. The note, which is uniformly dull, becomes much more 
resonant when the lateral ventricles are distended in cerebellar abscess and 
in conditions in which the venal Galeni are compressed. 

It is not always easy to determine whether the meninges are involved with 
the abscess. Often in ear-disease the condition is that of meningo-cncephalitis. 
Sometimes in association with acute ear-disease the symptoms may simulate 
closely cerebral meningitis or even abscess. Indeed, tlowers states that not 
only may these general symptoms be produced by ear-disease, but even distinct 
optic neuritis. 

Treatment. —A remarkable advance lias been made of late years in dealing 
with these cases, owing to the impunity with which the brain can be explored. 
In ear-disease free discharge of the inflammatory products should lie promoted 
and careful disinfection practised. The treatment of injuries and fractures 
comes within the scope of the surgeon. The acute symptoms, such as fever, 
headache, and delirium, must lie treated by rest, an ice-cup, and, if necessary, 
local depletion. In all cases, when a reasonable suspicion exists of the occur¬ 
rence of abscess, the trephine should be used and the brain explored. The cases 
following ear-disease, in which the suppuration is in the temporal lobe or in 
the cerebellum, offer the most favorable chances of recovery. The localization 
can rarely lie made accurately in these cases, and the operator must be guided 
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more, by general anatomical and pathological knowledge. In cam of injury 
the trephine should be applied over the seat of the blow or the fracture. In 
eankliseaso the suppuration is most frequent in the temporal lobe or in the 
cerebellum and the operation should be performed at the points most accessible 
to these regions. And, lastly, a most important, one might almost say essen¬ 
tial, factor in the successful treatment of intracranial suppuration is an 
intelligent knowledge on the part of the surgeon of the work and works of 
‘ Sir William Mnccwen. 


VI. HYDROCEPHALUS. 

Definition.—A condition, congenital or acquired, in which there is a great 
accumulation of fluid within the ventricles of the brain. • 

The term hydrocephalus has also been applied to the collection of fluid 
between the cortex of the brain and the skull, known in this situation as 
hydrocephalus evternus or hydrocephalus ex vacuo, a condition common in 
cases of atrophy of the brain substance, met with m old age, after haemorrhages, 
softenings, or fccleroses, in lingering and cachectic diseases, as cancer, chronic 
nephritis, chrpnic alcoholism, an/1 sometimes in rickets. Occasionally the dis¬ 
ease is caused by meningeal^ cysts. A true dropsy, however, of the arachnoid 

sac probably does not. occur. . , , 

The cases may be divided into three groups—idiopathic internal Hydro¬ 
cephalus (serous meningitis), congenital or infantile, and secondary or ae- 

^ (1) Serous Meningitis (Quincke) ( Idiopathic Internal Hydrocephalus; 

Anglo-neurotic Hydrocephalus) .—This remarkable form, described by Quincke, 
is very important, since a knowledge of the condition may explain very anom¬ 
alous and puzzling cases. Itis.amependymitis causing a serous effusion into 
the ventricles, with distention and pressure effects. It may be compared to the 
serous exudates in the pleura or in synovial membranes. It is not certain 
that the process is inflammatory, and Quincke likens it to the angio-neurotic 
oedema of the skin. In very acute cases the ependyma may be smooth and 
natural looking; in more chronic cases it may be thickened and sodden. The 
exudate does not differ from the normal, and if on lumbar puncture a fluid is 
removed of a specific gravity above l.QA9,.with albumin above two tenths per 
cent, the condition is more likely to be hydrocephalus from stasis, secondary 

to tumor, etc. , 

Bath children and adults are affected, the latter more frequently. In the 
acute form the condition is mistalwn-fo^berculoua^^u^nt„meningitis. 
There are;he&daehe,Retraction of the neck, and^igns of increased intracranial 
pressure^hoked disks,jslow pulse, etc. Feycjfis usually absent, but I have 
seen one case with recurring paroxysms of fever, and Morton Prince has 
a similar one. In both the exudate was clear and the ependyma not 
acutely inflamed. Quincke has reported cases of recovery. I^fejtoP 10 
form the symptoms are those of tumor—general, such as headache, slight fever, 
somnolence, and delirium; and local, as exophthalmos, opticneuritis, sjmw>- 
and rigi d i ty n f mu scles and paralysis of.the cerebral.nerves. Remarkable ex 
acerbations occur, and the symptoms vary in intensity from day to da\ 
■Recovery may. follow after an illness of many weeks, and some of the re- 



category* 868 ' disapi)CaranC0 of 11,1 Wh>ms of brain tumor Wong in this 

(2) Congenital Hydrocephalus.-The enlarged head may obstruct labor: 
more frequently the condition is noticed some time after birth. The-eauso 
18 ®f DDa,n - [t h “ several members of the same family 

,, iTlllT f C0I J dj(l0 ' 1 . ’ n f hese'eases'oilers no elew to the nature of 

the trouble. The lateral ventricles arc enormously distended, but ‘theiuendyma 

3 “ usu f U y sometimes a little thickened and granular, and the veins large, 
s The choroid plexusra are vascular, sometimes sclerotic, but often natural look-" 
mg. The third ventricle is enlarged, the aqueduct of Sylvius dilated, and the 
fourth ventricle may be distended. The quantity of fluid may reach several 
litres. It is limpid and contains a trace of albumin and sails. The changes 
m consequence of this enormous ventricular distention are remarkable. This 
cerebral cortex is gfeatly stretched, and over the middle region Ihe thickness 
may amount to no more than a few millimctiga without a trace of the sulci 
or convolutions. The basal ganglia are Hat toned. The skull enlarges, and the 
circumference of the head of a child of three or four years fnay reach 25 or 
even 30 inches. The sutures widen. Wormian bones develop in (hem. and the 
bones of thffcranium become exceedingly thin. The veins are marked beneath 
the skin. (A fluctuation wave may sometime* he* obtained, and Jj^shcr's brain 
munnim-may be heard. Ihe orbital plates of the frontal bone are depressed, 
causing exophthalmos, so that the eyeballs can not be covered by the eyelids’ 
The small size of the face, widening somewhat above, is striking j u comparison 
with the enormously expanded skull. 

> Convulsions may occur. The rellexes are increased, ihe oliiW learns to 
walk late, and ultimately in severe eases the legs become feeble and sometimes 
spastic. Sensation is much less affected than motility. Choked disk is not 
uncommon. The mental condition is variable; the child may be bright, but, 
as a rule, there is some grade of imbecility. The congenital eases usually die 
within the first four or live years. The process may be arrested and the patient 
may reach adult life. Cases of this sort are not very uncommon. Even when 
extreme, the mental faculties may he retained, as in Bright’s celebrated patient, 
Cardinal, who lived to the age of twenty-nine, and whose head was translucent 
when the sun was shining behind him. Caremust lie taken not to mistake 
the JftchiticJiead for hydrocephalus. 

(3) Acquired Chronic Hydrocephalus.—This is stated to be occasionally 
primaiy (idiopathic)—that is to say, it comes on spontaneously in the adult 
without observable lesion. Dean Swift is said to have died of hydrocephalus, 
hut this seems very unlikely. It is based upon the statement that “he (Mr. 
Whiteway) opened the skull and found much water in the brain,” a condition 
no doubt of hydrocephalus ex vacuo, due to the wasting associated with his pro¬ 
longed illness and paralysis. In nearly all eases there is cither a tumor at the 
base^of the brain or in the third ventricle, which compresses the vena: (laleni. 
The_pa8sage from the third to the fourth ventricle may be closed, either by a 
tumor or by parasites. More rarely the fo ramen of Magemlic, through which 
the ventricles communicate with the eerebro-spinaT meninges, becomes closed by 
meningitis. Chronic inflammations of the ependyma may in similar fashion 
block the foramina of exit of the ventricular fluid. There may be unilateral ■ 

hydrocephalus from closure of one of the foramina of Monro. These condi- 

* 
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tions, occurring in adults, may produce the most extreme hydrocephalus with¬ 
out any enlargement of the head. Even when the tumor begins early in life 
there may be no expansion of the skull. On the case of a girl iged sixteen, 
blind from her third year, the head was not unusually large, the ventricles were 
enormously distended, and in the Rolandic region the brain substance was only 
5 mm. in thickness. A tumor occupied the third ventricle.) In a case-of 
cholesteatoma-of the floor of the third .ventricle, in which the symptoms per¬ 
sisted at intervals for eight or nine years, the ventricles were enormously 
distended without enlargement of the skull. In other instances the sutures 
separate and the head gradually enlarges. 

The symptoms, of hydrocephalus in the adult are curiously variable. In 
the first case mentioned there were early ' head aches and gradual blindness; 
then a prolonged period in which she was able to attend to her studies. Head¬ 
aches again supervened, the-gait. became irregular and somewhatj^taxic. ‘-'Death 
occurred-suddenly. In the other case there were prolonged attacks of coma 
with a slow pulse, and on one occasion the ^ patient remained unconscious for 
more than three months. Gradually progressing optic neuritis without focal¬ 
izing symptoms, headache, and attacks of somnolence or coma are suggestive 
symptoms. These cases of acquired chronic hydrocephalus can not be certainly 
diagnosed during life, though in certain instances the condition may be sus¬ 
pected. They simulate tumor very closely. 

Treatment.—Very little can be done to relieve hydrocephalus. Medicines 
are powerless to cause the absorption of the fluid. More rational is the system 
of gradual compression, with or without the withdrawal of small quantities of 
the fluid. The compression may be made by means of broad plasters, so applied 
as to cross each other on the vertex, and another may be placed round the cir¬ 
cumference. In the meningitis serosa Quincke advises the use of mercury. 

Of late years puncture of the ventricles, an operation which had been 
abandoned, has been revived; it has been resorted to in the meningitis serosa. 
When pressure symptoms are marked Quincke’s procedure may be used. He 
recommends puncture of the subarachnoid sac between the third and the fourth 
lumbar vertebrae. At this point the spinal cord can not be touched. The 
advantages are a slower removal of fluid and less danger of collapse. 

Attempts have been made recently to find some method, of establishing per¬ 
manent .drainage, either between the ventricles and the intracranial subdural 
space or between the lumbar subarachnoid space and the abdominal cavity. 


F. DISEASES OF THE PERIPHERAL NERVES. 

I. NEURITIS (Inflammation of the Bundles of Nerve Fibres). 

Neuritis may be localized in a single nerve, or general, involving a large 
number of nerves, in which case it is usually known as multiple neuritis or 
polyneuritis. 1 

Etiology. —Localized neuritis arises from (a) cold, which is a very fre¬ 
quent cause, as, for example, in the facial nerve. This is sometimes known 
aa..i-haiimntip nnnrifj^ (J) Traumatism—wounds, blows, direct-pressure on 
the nerves, the tearing and stretching which follow a dislocation or a frac- 



DISEASES OF THE PERIPHERAL NERVES. • 


999 


turc, and tjic hypodermic injection of oilier. Under this Mvlimi come also 
the professional palsies, due to pressure in the exorcist* of certain occupations. 
(c) Extension of inflammation from neighborin'; parts, ns in a neuritis of the 
facial nerye duo to caries in the temporal Ikuic. or in that, met w itli in syphilitic 
disease of the hones, disease of the joints, and occasionally in tumors. 

MultipLdJicuril is has a very complex etiology, the causes of which may 
be classified as follows: (a) The poisons of infectious diseases, as in leprosy, 
di phther ia, typhoid fever, small-pox, scarlet fever, and occasionally in other" 
forms; (b) the organic poisons, comprising the diffusible stimulants, such 
as alcohol and ether, bisulphide of carbon and naphtha, and the metallic 
bodies, such as lead, arsenic, and mercury; (r) cachectic conditions, such as 
occur in arnemia, cancer, tuberculosis, or marasmus from any cause; (it) the 
endemic •neuritis or beri-beri; and (r) lastly, there are cases in which none • 
of these factors prevail, but the disease sets in suddenly after overexert ion or 
exposure .to. cold. 

Morbid Anatomy.—In neuritis due to the extension of yiflummiition the 
nerve is usually swollen, infiltrated, and red in color. The inlhimmutioii may 
be chiefly perineural or it may pass into the deeper portion —hilerslitial neu¬ 
ritis—in which form there is an accumulation of lymphoid elements between 
the nerve bundles. The nerve fibres themselves may not appear involved, but. 
there is an increase in the nuclei of the sheath of Schwann. The myelin is 
fragmented, the nuclei of the internodal cells are swollen, and the axis-cylin¬ 
ders present varicosities or undergo granular degeneration. Ultimately the 
nerve fibres may be completely destroyed and replaced by a fibrous connective 
tissue in which much fat is sometimes deposited—the lipomatous neuritis of 
Leyden. • 

In other instances the condition is termed parenchimatous neuritis, in 
which the changes are like those met with in the secondary or Wallerian 
degeneration, which follows when the nerve fibre is cut off from the cell body 
of the neurone to which it belongs. The medullary substance and the axis- 
cylinders are chiefly involved, the interstitial tissue being but. little altered or 
only affected secondarily. The myelin becomes segmented and divides into 
small globules and granules, and the axis-cylinders become granular, broken, 
subdivided, and ultimately disappear. The nuclei of the sheath of Schwann 
proliferate and ultimately the fibres are reduced to a state of atrophic tubes 
without a trace of the normal structure. The muscles connected with the 
degenerated nerves usually show marked atrophic changes, and in some 
instances the change in the nerve sheath appears to extend directly to the 
interstitial tissue of the muscles—the neuritis faseians of Lichhorst. 

Symptoms.—(a) Localize Nmmms.— As a rule the constitutional dis¬ 
turbances are slight. The most, important Symptom ia_pain of a boring or 
stabbing character, usually felt in the course of the nerve and in the parts to 
which it is distributed. • The nerve itself is sensitive to pressure, probably, as 
Wert Mitchell suggests,'owing to the irritation of its nervi nervorum. The 
skin may be slightly reddened or even cedematous over the seat of the inflam¬ 
mation. Mitchell has.described increase in the temperature and sweating 
in'fhe affected region, and such trophic disturbances as effusion into the joints 
and heipes. LP he function of the muscle to which the nerve fibres are distrib¬ 
uted is impaired, motion is painful, andf-there may be twitching* or contrac- 
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Usyis. "The tactile sensation of the part may be somewhat deadened, even when 
the pain is greatly increased. In the more chronic cases of local deuritis, such, 
foB instance, as follow the dislocation of the humerus, the localized pain, which 
at first may be severe, gradually disappears, though some sensitiveness of the 
brachial plexus may persist for a long time, and the nerve cords may be felt 
to be swollen and firm. The pain, is variable—sometimes intense and distress¬ 
ing; at others not causing much inconvenience. Numbness and formication 
may be present and the tactile sensation may be greatly impaired. The motor 
disturbances are marked. Ultimately there is extreme atrophy of the muscles. 
Contractures may occur in the fingers. The skin may be reddened or glossy, 
the subcutaneous* tissue mdematous, and the nutrition of the nails may bo 
defective. In the rheumatic neuritis subcutanous fibroid nodules may develop. 

A neuritis limited at first to a peripheral nerve may extend upward— 
the so-called ascending or migratory neuritis—and involve the larger nerve 
trunks, or even reach the spinal cord, causing subacute myelitis (Gowers). 
The condition is rarely seen in the neuritis from cold, or in that which fol¬ 
lows fevers; but it occurs most frequently in traumatic neuritis. 

J. K. Mitchell, in his monograph on injuries of nerves, concludes that the 
larger nerve trunks are most susceptible, and that the neuritis may spread either 
up or down,' the former being <hc most common. The paralysis secondary to 
visceral disease, as of the bladder, may be due to an ascending neuritis. The 
inflammation may extend to the nerves of the other side, either through the 
spinal cord or its membranes, or without any involvement of the nerve-cen¬ 
tres, the so-called sympathetic neuritis. The electrical changes in localized 
neuritis vary a great deal, depending upon the extent to which the nerve is 
injured. The lesion may be so slight that the nerve and the muscles to which it 
i8 distributed may react normally to both currents; or it may be so severe that 
the typical reaction of degeneration develops within a few days—i. e., the nerve 
does not respond to stimulation by either current, while the muscle reacts onlv 
to the galvanic current and in a peculiar manner. The contraction caused is 
slow and lazy, instead of sharp and quick as in the normal muscle, and the 
AC contraction is usually stronger than the KC contraction. Between thci-o 
two extremes there are many different grades, and a careful electrical exam¬ 
ination is most important as an aid to diagnosis and prognosis.* 

The duration varies from a few days to weeks or months. A slight trau¬ 
matic neuritis may pass off in a day or two, while the severer cases, such as 
follow unreduced dislocation of the humerus, may persist for months or never 
be completely relieved. 

(6) Multiple Neuhitis. —This presents a complex symptomatology. The 
following are the most important’groups of cases: 

(1) Acute Febrile Polyneuritis .—The attack follows exposure to cold or 
overexertion, or, in some instances, comes on spontaneously. The onset resem¬ 
bles that of an acute infectious disease. There may be a definite chill, pe la¬ 
in the back and limbs or joints, so that the case may be thought to bo acute 
rheumatism. The temperature rises rapidly and may reach 103° or l* 1 !" 
There are headache, loss of appetite, and the general symptoms of acute in¬ 
fection. The limbs and back afche. Intense pain in the nerves, however, i* 


•See under Facial Paralysis. 
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Fby no means constant. Tingling and formication are felt in the lingers and 
toes, and there is increased sensitiveness of the nerve trunks or of the entire 
limb. Loss df muscular power, first marked, perhaps, in the legs, gradually 
comes on and extends with the features of an ascending paralysis. In other 
cases the paralysis begins in the arms. The extensors of the wrists and the 
flexors of the ankles are early affected, so that there is foot and wrist drop. 
In severe cases there is general loss of muscular power, producing a lluhliy, 
paralysis, which may extend to the muscles of the face and to the intercostals, 
and respiration may be carried on by the diaphragm alone. The muscles soften ' 
and waste rapidly. There may be only hypenesthesiu with soreness and stiff¬ 
ness of the limbs; in some cases, increased sensitiveness with ameslhesia; in 
other instances the sensory disturbances urc slight. The clinical picture is 
not to be distinguished, in many cases, from Landry’s paralysis; in others, from 
tie subacute myelitis of Duchcnne. 

The course is variable. In the most intense^forms the patient may die in 
a week or ton days, with involvement of the respiratory muscles or from 
paralysis of the heart. As a rule in cases of moderate severity, after |rrsisf- 
ing for five or six weeks, the condition remains stationary and then slow 
improvement begins. The paralysis iii some muscles may pctVist for many 
months and contractures may occur from shortening of the muscles, but even 
when this occurs the outlook is, as a rule, good, although the paralysis may 
have lasted for a year or more. 

(2) Recurring Multiple Neuritis .—Under the term pulg neurit is recurrent 
Mary Sherwood has described from Eichhorst’s clinic 2 cases in adults—in 
one case involving the nerves of the right arm, in the other hoik legs. In 
one patient there were three attacks, in the other two, the distribution in the 
various attacks being identical. The subject has been fully discussed by If. U. 
Thomas (Phila. Med. Jour., 1898, i). 

(3) Alcoholic Neuritis. —This, perhaps the most important form of mul¬ 
tiple neuritis, was graphically descrilied in 1822 by James Jackson, Sr., of 
Roston. Wilks recognized it as alcoholic paraplegia, but the starting-point 
of the recent researches on the disease dates from the observations of Dumenil, 
of Eoucn. Of late years our knowledge of the disease has extended rapidly, 
owing to the researches of lfuss, Leyden, James ltoss, Buzzard, and Henry 
Hun. It occurs most frequently in women, particularly in steady, quid tip¬ 
plers. Its appearance may be the first revelation to the physician or to the 
family of habits of secret drinking. The onset is usually gradual, and may 
be preceded for weeks or months by neuralgic pains and tingling in the feet 
and hands. Convulsions arc not uncommon. Fever is rare. The paralysis 
gradually sets in, at first in the feet and legs, and then in the hands and fore¬ 
arms. The extensors are affected more than the flexors, so that there is wrist¬ 
drop and foot-drop. The paralysis may be thus limited and not extend higher 
in the limbs. In other instances there is paraplegia alone, while in the most 
extreme cases all the extremities are involved. In rare instances the facial 
muscles and the sp hincte rs are also affected. The sensory symptoms are very 
variable. There are cases in which there are numbness and tingling only, 
without great pain. In other cases there are severe burning or boring pains, 
the nerve trunks are sensitive, and the muscles are sore when grasped. The 
bauds and feet arc frequently swollen and congested, particularly when held 
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down for a few moments. The cutaneous reflexes as a rule are preserved. 
The c[eep reflexes are usually lost. 

The course of these ‘alcoholic cases is, as a rule, favorable, and aftgi_per- 
sisting ,f or weeks or months improvement gradually begins, the muscles regain 
their power, and even in the most desperate cases recovery may follow. The 
extensors of the feet may remain paralyzed for some time, and give to the 
patient a distinctive walk,- the IP 1 '* ehflraefariatip otperiph-, 

eral neuritis. It is sometimes known as the pseudo-tabetic gait, although in 
■reality it could not well be mistaken for the gait of ataxia. The foot is thrown 
forcibly forward, the toe lifted high in the air so as not to trip upon it. The 
entire foot is slapped upon the ground as a flail. It is an awkward, clumsy 
gait, and gives the patient the appearance of constantly stepping over obstacles. 
Among the most striking features of alcoholic neuritis are the mental symp¬ 
toms. Delirium is common, and there may be hallucinations with extravagant 
ideas, resembling somewhat those of general paralysis. In some cases the pic¬ 
ture is that of ordinary delirium tremens, but the most peculiar and almost 
characteristic mental disorder is that so well described by Wilks, in which the 
patient loses all Appreciation of time and place, and describes with circum¬ 
stantial details.long journeys which, he says, he has recently taken, or tells of 
persons whom he has just seen. This is the so-called Kp rssjf pff’s syndrome. 

(4) Multiple Neuritis in the'Infectious Diseases .—This has been already 
referred to, particularly in diphth eria, in which it is most common. The 
peripheral nature of the lesion in these instances has been shown by post¬ 
mortem examination. The outlook is usually favorable and, except in diph¬ 
theria, fatal cases are uncommon. Multiple neuritis in tuberculosis, diabetes, 
and syphilis is of the same nature, being probably due to toxic materials 
absorbed into the blood. 

(5) The Metallic Poisons .—Neuritis from arsenic may follow: (a) The 
medicinal use particularly of Fowler’s solution. I have reported a case of 
Hodgkin’s disease in which general neuritis was caused by gj 3ij of the 
solution. In chorea a good many cases have been reported. ~ Changes.-in the 
nails are not uncommon, chiefly the transverse ridging. In one case in my 
yards, of a young woman who had taken rough-on-rats, there were remarkable 
white lines—the lcuconychia—running across the nails, without any special 
ridging. C. J. Aldrich finds that this is not uncommon in chronic arsenical 
poisoning. (b± The accidental contamination of food or drink. Chrome 
yellow may be used to color-cakes, as in the cases recorded by D. D. Stewart. 
A remarkable epidemic of neuritis occurred recently in the Midland Counties 
of England, which was traced to the use of beer containing small quantities 
of arsenic, a contamination from the sulphuric acid used in making glucose. 
Borne hundreds of cases occurred. Reynolds, who studied these cases, believe.-, 
that most of the instances of neuritis in drinkers are arsenical, but admits that 
the slight cases may be due to the alcohol itself.^ P igm entation of the skin is 
an important distinguishing sign. The general features have been referred to 
under arsenical poisoning. Lead is a much more frequent cause. Neuritis 
has followed the use of mercurial inunctions. Zinc is a rare cause. I saw a 
case with Dr. Urban Smith which followed the use of two grains of the 

_ sulpho-carbolate taken daily for three years. Tea' coffee, and tobacco are 
mentioned as rape causes, 



DISEASES OF THE PERIPHERAL NERVES. 


1003 


(6) Enttymic Neuritis, Beri-beri, has been considered under the Infectious 
Diseases. 


Anesthesia Pahalysis. —Here perhaps may most appropriately be con¬ 
sidered the forms of paralysis following the use of anaes thetics, or of too- 
lirnff-eftT)tinned compression during, operations. Much has been written in 
'the past few years upon this subject. There arc two groups of cases: • 

■> 1. During an operation the nerves may be compressed, either the brachial, 

plamw'by the humerus or the musculo-spiral by the table. The pr essure m oat 
fr equently occ urs when the arm is elevated alongside tlte head, as in laparot¬ 
omy done in the Trendelenburg position, or held out from the body, ns in 
breast amputations. Instances of.paralysis of. the. crural nerves by leg-holders 
am also reported. The too ilrm application of a tourniquet may lie followed 
by a severe paralysis. 

2. Paralysis from cerebral lesions during .etherization. In one of Gar- 
rigues’ cases paralysis followed the operation, and at the autopsy, seven weeks 
later, softening of the brain was found. Apoplexy pr ciubplism may occur 
during anesthesia. In Montreal a cataract operation was performed on an 
ol<l man. lie did not recover from the ana'sthctic; I found post mortem a 
cerebral haemorrhage. A man was admitted in the Philadelphia .Hospital, com¬ 
pletely comatose, who on the previous day had been given other fop a-minor 
operation. He never recovered consciousness, but remained deeply comatose, 
with great muscular relaxation, low temperature, 97.5°, and noisy respirations; 
he died two days later. There was, unfortunately, no autopsy. Kpileptic 
convulsions may occur during the ana’sthesia, and may e\eu provd fatal.^ I lie 
possibility has to be considered of paralysis from loss of blood in prolonged 
operations, though I have no personal knowledge of any such cases. • 

Aad*Jaatlj,.a paralysis might result from the toxic effects of the ether in 
a very protracted administration. 

Diagnosis.— The electrical condition in multiple neuritis is thus descrilied 
by Allen Starr: “ The excitability is very rapidly and markedly changed; hut 
the conditions which have been observed arc quite various. I Sometimes there, 
is a,simple diminution of excitability, and then a very strong furadic or 
galvanic current is needed to produce contractions. Frequently all faradic 
excitability is lost and then the muscles contract to a galvanic. current only. 
In this condition it may require a very strong galvanic current to produce 
contraction, an d thus far it is quite pathognomonic of neuritis. lor 
terior polio-myelitis, where the muscles respond to galvanism only, it does 
not require a strong current to cause a motion until some months alter the 


invasion. _ ,, 

“ The action of the different polos is not uniform. In many cases the con¬ 
traction of the muscle when stimulated with the positive pole is greater than*, 
when stimulated with the negative pole, and the contractions may be slugg.sh 
Then the reaction of degeneration is present. But in sonic cases the normal/ 
condition is found and the negative pole produces stronger contractions than! 
the positive pole. A loss of faradie irritability and a marked decrease in th# 
galvanic irritability of the muscle and nerve are therefore important symp¬ 


toms of multiple neuritis.” .,. _ m. 

There is rarely any difficulty in distinguishing the alcohol cases. The 
combination of wrist an4 foot drop with congestion of the tiands and feet. 
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and the peculiar delirium already referred to, is quite characteristic. The 
rapidly advancing cases with paralysis of all extremities, oftetf reaching to 
the' face and involving the sphincters, are more commonly regarded as of 
spinal origin, but the general opinion seems to point strongly to the fact that 
all such cases are peripheral. The less acute cases, in which the paralysis 
gradually involves the legs and arms with rapid wasting, simulate closely and 
are usually confounded with the subacute -atrophic spinal paralysis of Du- 
chennc. /The diagnosis from locomotor ataxia is rarely difficult. The steppage 
gait is entirely different from that of tabes. There is rarely positive incoor¬ 
dination. The patient can usually stand well with the eyes closed. Foot-drop 
is not common in locomotor ataxia. The lightning pains are absent and there 
are no pupillary symptoms. The etiology, too, is of moment. The patient 
is recovering from a paralysis which has been more extensive, or from arsen¬ 
ical poisoning, or he has diabetes. 

Treatment.—Rest in bed is essential. In the acute cases with fever, the 
salicylates and aptipyrin are recommended. To allay the intense pain morphia 
or the hot applications of lead water and laudanum are often required. Great 
care must be dxercised in treating the alcoholic form, and the physician must 
not allow himself to be deceived ( by the statements of the relatives. It is some¬ 
times exceedingly difficult to get a history of spirit-drinking. In the alcoholic 
form it is well to reduce the stimulants gradually. If there is any tendency 
tn-hed-sores an -air-hod should be used or, the patient placed in a continuous 
bath. Gentle friction of the muscles may be applied from the outset, and in 
the later stages, when the atrophy is marked and the pains have lessened, 
massag e is probably the most reliable means at our command. Contrac¬ 
tures may be gradually overcome by passive movements and extension. Often 
with the most extreme deformity from contracture, recovery is, in time, 
still possible. The interrupted current is useful when the acute stage is 
passed. 

Of internal remedies, strychnia is of value and may be given in increasing 
doses. Arsenic also may be employed, and if there is a history of syphilis 
the iodide of potassium and mercury may be given. 

IX NEUROMATA. 

. Tumors situated on nerve fibres may consist of nerve substance proper, the 
tmfi. neuromata, or of fibrous-tissue, thftjalse neuromata. The true neuroma 
usually contains nerve fibres only, or in rare instances ganglion cells. Cases 
of ganglionic or medullary neuroma are extremely rare; some of them, a- 
Lancereaux suggests, are undoubtedly instances of malformation of the brain 
substance. In other instances, as in the case which I reported, the tumor is. 
in all probability, a glioma .with cells closely resembling those of the central 
nervous system. The growths are often intermediate in their anatomical struc¬ 
ture between the true and the false. Thomson’s monograph, On Neuroma 
and Neurofibromatosis (Edin., 1900), should be consulted. 

(1) Pleidfonn Neuroma. —In thus remarkable condition the various nerve 
cords may he occupied by many hundreds of tumors. The cases are often 
hereditary and usualljUiQQggnital. The tumors may occur in all the nerves 
of the body, and as numbers of them may be made out on palpation, the diag- 
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nosis is usually easy. One of the most remarkable cases is that described by 
Prudden, the specimens of which are in the medical museum of Colifmbia 
College, Ne^ York. There were over 1,182 distinct tumors distributed on tho 
nerves of the body. These tumors rarely are painful, but may cnusc symptoms 
through pressure on neighboring structures. * 

(2) Generalized Neurofibromatosis: von Beoklinghausen’a Disease. —Spe¬ 
cial attention w$s first directed to this particular form of multiple neuroma 
by von Recklinghausen in 1882. There are'four essential features of the, 
malady: 

(») Boft, fibrous nodules, some sessile, others pedunculated, varying greatly 
in size and number, are scattered over the surface of the body. These sub¬ 
cutaneous growths at times may be diffuse and reach an enormous size, pro¬ 
ducing a condition called “ Elephantiasis Neuromatosa.” 

(BY Tumors resembling those of plexiform neuroma may be present on 
any part of the nerve trunks from their central <jrigin to the periphery. Their 
variable situation may lead to a variety of symptoms, more especially ns they 
may arise from the nerve roots within the spinal canal or cranium. Superficial 
painful nodules may also be present 

( pi Pa tches of brownish pigmentation of the skin, either as’small spots or 
large areas, are always present. Congenital juevi are a frequent accompani¬ 
ment of the disease. 

(j £±~There are many variable sensory or motor phenomena resulting from 
the presence of the nerve tumors, but peculiar mental changes, with loss of 
intellectual power and sometimes difficulty in speaking, are especially charac¬ 
teristic of the disease. 

The prognosis depends on the possibility of successful removal of Such 
tumors as are causing greatest inconvenience. For a complete recent reft tithe 
of the subject sec Adrian’s review in the Cent. f. d. Urenzgebieto d. Mud. u. 
Chir., 1903. 

(3) “ Tuberoula Dolorosa.” —Multiple neuromata may especially affect the 
terminal cutaneous branches of the sensory nerves and lead to small sulxiu- 
taneous painful nodules, often found on the face, breast, or about the joints. 
They may be associated with tumors of the nerve trunks. 

(4) “Amputation Neuromata.”— These bidbous swellings may form on 
the central ends of nerves which have been divided in injuries or o|ierations. 
They are especially common after amputations. They are duo to the tangled 
coil of axis-cylinder processes growing down from the central stump in an 
effort to reach their former end structures.. They arc very painful, and usually 
require surgical removal, but often recur. 


TTT T>TftTBAHWa OP THE C EREBRA L NERVES. 

Olfactory Nerves and Tracts. 

The functions of the olfactory nerves may be d ist urbe d at their origin, 

iiU he nasal mucous me mbrane,° r 
at the cenfrea in tlm -br ain. The disturbances may be manifested in nub- 
Kjive sensations of smell, complete loss of the sense, and occasionally in 
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(а) Subjective Sensations; Ptnfamift —Hallucinations of this kind are 
found, in the insane and in epilepsy. The aura may be represented by an 

1 u npl easant .odor^jlescribed ps resembling chloride of lime, burning, rags, or 
feathe rs. In a few cases with these subjective sensations tumors havejjeen 
.found jp_ -the..hippocampi. In rare instances, after injury of the head tho 
sense is perverted—-^odora. of. t he. m o at-different character may be alike, or tho 

2 odor may. be. .changed, as in a patient noted by Morell Mackenzie, who for 
'some time could not touch cooked meat, as it smelt to her exactly like stink¬ 
ing fish. 

(б) Increased sensitiveness, or hyperosmia, occurs chiefly i n ne rvous, hys¬ 
terical women, in whom it may sometimes be developed so greatly that, liko 
a dog, they can recognize the difference between individuals by the odor alone. 

(c) Anosmia; Loss of the Sense of Smell. —This may be produced by: 
(1) Affections of the origin < of the nerves in the mucous membrane, which 
is perhaps the most frequent cause. _ It is by no means uncommon in asso¬ 
ciation? wi th ch ronic nasal catarrh tand polypi, iln paralysis of the fifth 
nerve, the sense of smell may be lost on the affected side, owing to interfer¬ 
ence with the secretion. 

It is doubtful whether the cases of loss of smell following the inhalations 
of very foul or strong odors should come under this or under the central 
division. 

(2) Lesions of the bulbs or of the tracts. In falls or blows, in caries 
of tne'bones, and in meningitis or tumor, the bulbs or the olfactory tracts 
may be involved. After an injury to the head theiloss oil smell may be the 
only symptom. Mackenzie notes a ease of a surgeon who was thrown from 
his gig and lighted on his head. The injury was slight, but the anosmia 
wlpch followed was persistent. In locomotor ataxia the sense of smell may 
be lost, possibly owing to atrophy of the nerves. 

(A). Lesions of the olfactory centres. There arc congenital cases in which 
the structures have not been developed. Cases have been reported by Beevor, 
ffughlings Jackson, and others, in which anosmia has been associated with 
disease in the hemisphere. The centre for the sense of smell is placed by 
Furrier in the uncinate gyrus. Flechsig describes (1) a frontal centre in the 
■(‘'Base of the frontal lobe and (2) a temporal centre in the uncus. 

To test the sense of smell the pungent bodies, such as ammonia, which 
act upon the fifth nerve, should not be used, but such substances as cloves, 
peppermint, and musk. This sense is readily tested as a routine matter in 
brain cases by having two or three bottles containing the essential oils. In 
all instances a rhinoscopical examination should be made, as the condition 
may be due to local, not central causes. The tr«attaint is unsatisfactory 
even in the cases due to local lesions in tho nostrils. 

Orao Nkbvb and Thaot. 

(1) Lesions of the Retina. 

These are of importance to the physician, and information of tho great¬ 
est value may be obtained by a systematic examination of the eye-grounds. 
Only a brief reference can here be made to the more important of the appear¬ 
ances. 
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(a) Retinitis. This occurs in curtain general affcclioiis, more particu¬ 
larly in {Brights disease, syphilis, leukicniin, and uniCJiiiu. The common 
feature in all these states is the occurrence of haemorrhage and the develop¬ 
ment of opacities. There may also be a diffuse cloudiness due to effusion 
of serum. The haemorrhages are in the layer of nerve fibres. They vary 
greatly in size and form, but often follow the course of vessels.' When recerft 
the color is bright red, but they gradually change and old luvniorrhages are. 
almost black. The white spots are due either to fibrinous exudate or to fatty 
degeneration of the retinal elements, and occasionally to accumulation of leu¬ 
cocytes or to a localized sclerosis of the retinal elements. The more important 
of the forms of retinitis to be recognized are: 

Albuminuric retinitis, which occurs in chronic nephritis, particularly in 
the interstitial or contracted form. The percentage of eases affected is from 
15 to 85. There are instances in which thcse.rctinal changes are associated 
with the granular kidney at a stage when the amount of albumin may be 
slight or transient; but in all such instances it will be found that there is a 
marked arterio-sclerosis. Gowers recognizes a degenerative form (most com¬ 
mon), in which, with the retinal changes, there may l* scarcely any alteration 
in the disk; a/haanorrhagie form, with many luomorrhagcs and but. slight 
signs of inflammation; and an inflammatory form, in which there is much 
Bwalling of the retina and obscuration of the disk. It is noteworthy that in 
some instances the inflammation of the optic nerve predominates over the 
retinal changes, and one may lie in doubt for a time whether the condition is 
really associated with the renal changes or dependent upon intracranial 
disease. 

Syphilitic Retinitis. —In the acquired form this is less common than cllo- 
roiditis. In inherited syphilis retinitis pigmentusa is sometimes met with. 

Retinitis in Amentia. —It has long been known that a patient may become 
blind after a large haemorrhage, either suddenly or within two or three days, 
and in one or both eyes. Occasionally the loss may lie permanent and com¬ 
plete. In some of these instances a neuro-retinitis has been found, probably 
sufficient to account for the symptoms. In the more chronic anamiias, par¬ 
ticularly in the pernicious form, retinitis is common, as determined first by 


Quincke. 

In malaria retinitis or neuro-retinitis may l>e present, as noted by Stephen 
Mackenzie. It is seen only in the chronic cases with ansemia, and in my 
experience is not nearly so common proportionately as in pernicious amcinia. 

Leukcemic Retinitis.— In this affection the retinal veins are large and dis- 
t ended ; there is also a peculiar retinitis, as described by Liebreich. It is 
not very common. It existed in only 3 of 10 eases of which I have notes of 
examination of the retina. There are numerous hemorrhages and white or 
yellow areas, which mav be large and prominent. In one of my cases the 
retihnposTmorfem was dotted with many small, opaque, white spots, looking 
like little tumors, the larger of which had a diameter of nearly 2 mm In Case 
13 of my series the leukaemia was diagnosed from the condition of the eye- 
grounds alone, by Norris and De Schweinitz, at whose clinic the patient had 

applied on account of failing vision. 

Retinitis is also found Wasifflaally .in diabetes,! in purpura* m chronic 
lead poisoning, and sometimes its an idiopathic affection. 
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(b ) Functional Disturbance* of Vision.—(1) Toxic Amaurosis. —This*' 
occurs / in ujaemia and may follow convulsions or come on‘JqikBSIulently- 
The condition, as a rule, persists only for a day or two. This form of amau- 
rosis .occnra- in-poisoning- bjft lead, tyaLeohpl, and^hccasioasdly by quinine. It 
seems more probable that the poisons ««■+ nn centres imri ™ tWratina 
■. (3) Tobacco Amblyopia. —The loss of sight is usually gradual, equal in 

boihjeyea, and affects particularly the centre of the field of vision. The eye- 
grounds may be normal, but occasionally there is congestion of the disks. 
On testing the color fields a central scotoma for red. and green is found in all 
cases. Ultimately, if the use of tobacco is continued, organic'changes Tnay 
develop with atrophy of the disk. 

(3) Hysterical Amaurosis .—More frequently this is loss of acuteness of 
vision—amblyopia—but the loss of sight in ono or both eyes may apparently 
be complete. The condition will be mentioned subsequently under hysteria. 

(4) Night-blindness — nyctalopia —the condition in which objects are 
clearly seen during the day or by strong artificial light, but become invisible 
in the shade or in twilight, and hemeralopia, in which objeets can-nofcbe 
clearly seen "without distress in daylight or in a strong artificial light, but 
are readily seen in a deep shade or in twilight, are functional anomalies of 
vision which rarely come under the notice of the physician. It may occur 
in epidemic form. 

{b)Jtelinal hypercesthesia is sometimes seen in hysterical women, but is 
not found frequently in actual retinitis. I have seen it once, however, in 
albuminuric retinitis, and once, in a marked degree, in a patient with aortic 
insufficiency, in whose retime there were no signs other than the throbbing 
arteries. 

(2) Lesions of the Optic Nerve. 

(o) Optio Neuritis ( Papillitis; Choked Disk) .—In the first stage there is 
congestion of the disk and the edges are blurred and striated. In the second 
stage, the congestion is more marked; the swelli n g • i ncre ases, the striation 
also is more visible. The physiological cupping .disappears and hwmorrhagi's 
are not uncommon. The arteries present little change, the veins are dilated, 
and the disk may swell gre atly. In slight grades of inflammation the swelling 
gradually subsides and occasionally the nerve recovers completely. In in¬ 
stances in which the swelling and erudate are very great, the subsidence is 
slow, and when it finally disappears there is complete atrophy of the none. 
The retjpa n ot inf requently participates in the inflammation, which is then 
a n euro-retin itis. 

This condition is of the greatest importance in diagnosis. It may exist 
in its early stages without any disturbance of vision, and even with exten¬ 
sive papillitis the sight may for a time be good. 

Optic neuritis is seen occasionally 1 in-ansemia andx lead poisoning, more 
commonly i n«0$rig hfa disease as pieuro-retinitis. It occurs occasionally & 
a primary^ idiopathic affection. The frequent connection6with Jigtracran i#* 
disease, particularly .turner, makes its presence of great value to practition¬ 
ers. The nature of the growth is without influence. In over 90 per cent 
of such instances the papillitis is bilateral. It is also found^jafiaiflfi l ^*’ 

” either the tnbercnlong nr the simple form. In meningitis it is easy to see 
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how the inflammation may extend down. the nerve shoal h. In the case of 
tumor, however, it is probable that mechanical conditions, especially the 
venous stasis, are alone responsible for the (edematous swelling. It often sub¬ 
sides very rapidly after a palliative craniectomy has been performed. 

• (6) Optic Atrophy.—This may lie: (1) A primary affection. There is 
jan hereditary form, in which the disease has developed in all the males of a 
family shortly after puberty. A large nnmlier of the cases of prilnary atrophy* 
are associated witb^piaal dise ase, part iculnrlj^lqconiotnr ataxia. Other canses , 
which have been assigned for the primary atrophy are^ , old,^exual excesses, 
Ldfefeste 3 ’ the tpecific fevers, aleohol, an£ lead. 

(2) Secondary atrophy results from eerebrul diseases, pressure on the 
chiasma or on the nerves, or, most commonly of all, as a sequence of papillitis. 

The ophthalmoscopic appearances are different in the eases of primary 
and secondary atrophy. In_ the former, the disk has a gray tint, the edges 
are weU, defined, and the arteries look almost .norma!; whereas in the con¬ 
secutive atrophy the disk has a staring opaque-white aspect, with irregular 
outlines, and the arteries are very small. . 

The symptom of optic atrophy is loss of sight, proportionate to the dam¬ 
age in the nerve. The change is in three directions: “(]) Diminished acuity 
of.vision; (2) alteration in the field of vision; and (3) allured perception of 
color” (Gowers). The outlook in primary atrophy is had. 


(3) Affections of the Chiasma and Tract. 

At the chiasma the optic nerves undergo pari lal decussation. Kach optic 
tract, as it leaves the chiasma, contains nerve fibres whieli originate in* the 
retins of both eyes. Thus, of the fibres of the right tract, part have come 
through the chiasma without decussating from the temporal half of the right 
retina, the other and larger portion of the fibres of the tract have decussated 
in the chiasma, coming as they do from the left optic nerve and the nasal half 
of the retina on the left side. The fibres which cross are in the middle por¬ 
tion of the chiasma, while the direct fibres arc on each side, lbe following 
are the most important changes which ensue in lesions of the trajt and of the 
ehiasma: 

(а) Unilateral Affection of Tract.—If on-the right side, this produces 
loss-nLiunction-in the temporal half of the retina on the right side, and in 
die nasal half of the retina on the left side, so that there is only half vision, 
ind the patient is blind to objects on the left side. This is lermedlhomony- , 
turns .Jiemianopia or lateral hemianopia. The fibres passing to the right 
lalf of each retina being involved, the patient D blind to objects in the 
eft half of each visual field. The hemianopia may lie partial and only a 
'ortion of the half field may be lost, Tl.e unaffected visual fields may have 
he normal extent but in some instances there is considerable reduction. 

Sf Of one field and the right half of the other, or vtce versa, 
re blind, the condition is known as>iteranymoiis hemianopia. 

(б) Disease of the Chiasma.-(l) A lesion uwnlues, as a rule, chiefly 
ie wminni i—|j ™ jn which, the decussating fibres pass whi?h_supply_the 
me^nSlv^TthTrctinie. producing in consequencejk «ol visum 
i thevmterhalf of each field, or what is known as tSJWIfi£al-fe?pa»«P ,a - 

68 
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(?,) —Tf theJesinni&more extensive it mny involve not, only the central nor- 
'”tion,'but also the direct fibres -on. one side of the commis8ure.,in which case 
would beutai&L blindness ia -one eye and temporal, beffljgnopia in the 

'other. 

(3) Still more extensive disease is not infrequent from pressure of tumors 
in this region, the wholfijchiaama-ia. involved, and total blindness results. The 
different stages in the process may often be traced in a single case from tem¬ 
poral hemianopia, then complete blindness in one eye with temporal hemi- 
anopia in the other, and finally complete blindness. 

(4) A limited lesion of the outer part of the chiasma involves only the 
direct fibres passing to the temporal halves of the retinae and inducing blind¬ 
ness in the nasal field, or, as it is called, nasal - lieuriaaiopia. This, of course, is 
extremely rare. Double nasal hemianopia may occur as a manifestation of 
tabes and in tumors involving the outer fibres of each tract. 

(4) Affections of the Tract and Centres. 

The optic tract crosses the crus (cerebral peduncle) to the Joinder.part 
of tjie optic thalamus and divides into two portions, oneof which (the lateral 
I g 008 t <2 the pulvinar of the thalamus, thoiateraTgenieulate body, and 
to the anterior quadrigeminal body (superior colliculus). From these parts, 
in which the lateral root terminates, fibres pass into the posterior part of the 
internal capsule and enter the occipital lobe, forming the fibres of the optic 
radiation, which terminate in and about the ciineugy.it.ba region of the visual 
PSriSBtW -centre., .The fibresjaf .the medial division of the tract pass to the 
medial geniculate body an d to th e posterior quadrigeminal body. The medial 
root contains the fibres of the commisaurft inferior-of v. Gudden, which arc 
believed to have no connection with the retinae. It is still held by some physi¬ 
ologists that the cortical visual centre is not confined to the occipital lobe alone, 
but embraces the occipito-angular region. 

A lesion of the fibres of the optic path anywhere between the cortical cen¬ 
tre and the chiasma will produce hemianopia. The lesion may be situated: 
(a) In the optic tract itself, (b) In the region of the thalamus, lateral 
geniculate bony, and the corpora quadrigemina, into which the larger part of 
each tract enters, (fii A lesion of the fibres passing from the centres just 
mentioned to the occipital lobe. This may be either in the hinder part of the 
internal capsule or the white fibres of the optic radiation. (d) - Lesion of the 
emeus. Bilateral disease of the cuneus may result in total blindness, (e) 
There is clinical evidence to show that lesion of the angular gyrus may be 
associated with visual defect, not so often hemianopia as crossed amblyopia, 
dimness of vision in the opposite eye, and great contraction in the field of 
vision. Lesions in this region are associated with mind-blindness, a condition 
in which there is failure to recognize the nature of objects. 

. The effects of lesions in the optic nerve in different situations from thq reti¬ 
nal expansion to the brain cortex are as follows: (1) Of the optic nerve—total 
blindness of the corresponding eye; (2) of the optic chiasma, either temporal 
i hemianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is involved; (3) lesion of the optic tract 
'between the chiasma and the lateral geniculate body produces lateral 
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■Kt—Diagram of visual paths. (From Vialet, modified.) OP. N, Optio nerve. OP 0 
Optio chiasm. OP. T., Optio tract. OP. R., Optio radiations. EXT. GEN. External 
geniculate body. THO., Optio thalamus. C. QU., Corpora quadrigemina. C. C., Corpus 
oanosnm. V. 8., Visual speech oentre. A. S., Auditory speech centre. M. S.’, Motor 
*P«oh centre. A lesion at 1 causes blindness of that eye; at 8, bitemporal hemianopia; 
at 8, nasal hemianopia. Symmetrical lesions at 8 ami 8' would causo-bi-naaal hernia-’ 
f 0 ^' at 4. hemianopia of both eyes, with hemiaosgjs papillary inaction; at 5 or 6, 
hemianopia of both eyes, pnpillftry.xeto^popnal; at 7, amblyopia, especially of oppo- 
“te eye j at 8, on left side, word-blindness. 


^ Diagnosis of the Optio Nerve and Tract. —The student or practitioner must 
a clear idea of the physiology of the nerve-centres before he can appre- 
ihte the symptoms or undertake the diagnosis of lesions of the optic nerve. 
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Having determined the presence of hemianopia, the question arises as to the 
situation of the lesion, whether in the tract between the chiasma and the genic¬ 
ulate bodies or in the central portion of the fibres between these bodies and the 
visual centres. This can be determined in some cases by the test known aaJSfii- 
Bicke’a liemiopic pupillary inaction. The pupil reflex depends on the in¬ 
tegrity of the retina or receiving membrane, on the fibres of the optic nerve 
'and tract which transmit the impulse, and the nerve-centre at the termination 
of the optic tract which receives the impression and transmits it to the third 
nerve along which the motor impulses pass to the iris. If a bright light is 
thrown into the eye and the pupil reacts, the integrity of this reflex arc is 
demonstrated. (It is possible in cases of lateral hemianopia so_ to .. throw thr 
light in to the ev e that, it .falls upon the blind half of the retina. (If when th is 
is done the pupil contracts, the indication is that the reflex arc above referred 
to is perfect, by which we mean that the optic nerve fibres from the retina, 
expansion to the centre, the centre itself, and the third nerve are uninvolved. 
In such a case the conclusion would be justified that the cause of the hemi- 
a nopia was central; that is, situated beyond the geniculate body, either in the 
fibres of the optic radiation or in the visual cortical centres. If, on the other 
hand, when the light is carefully thrown on the hemiopic half of the retina, 
the pupil remains inactive, thetconclusion is justifiable that there is interrup¬ 
tion in the path between the retina and the nucleus of the third nerve, and that 
the hemianopia is not central, but dependent upon a lesion situated in the 
optic tract. This test of Wernicke’s is sometimes difficult to obtain.c^It is 
best performed as follows: “ The patient being in a dark or nearly dark room- 
with the lamp qr gas-light behind his head in the usual position, I bid him 
loot' over to the other side of the room, so as to exclude accommodative iris 
Movements (which are not necessarily associated with the reflex). Then I 
throw a faint light from a plane mirror or from a large concave mirror, held 
well out of focus, upon the eye and note the size of the pupil. With my other 
hand I now throw a beam of light, focussed from the lamp by an ophthalmo¬ 
scopic mirror, directly into the optical centre of the eye; then laterally in 
various positions, and also from above and below the equator of the eye, noting 
the reaction,at all angles of incidence of the ray of light” (Seguin). } 

The significance of hemianopia varies. There is a functional -Hemianopia 
associated with migraine and hysteria. In a considerable proportion of all 
cases there arc signs of organic brain-disease. In a certain number of in¬ 
stances of slight lesions of the occipital lobe hemichromatopsia has been 
observed. The homonymous halves of the retina as far as the fixation point 
are dulled, or blind for colors. Hemiplegia'is-common; in which event the 
loss of power and blindness are on the same,side. Thus, a lesion in the left 
hemisphere involving the motor tract produces right hemiplegia, and when 
the fibres of the optic radiation are involved in the internal capsule, there is 
also lateral hemianopia, so that objects in the field of vision to the right are 
not perceived. Hemianaesthesia is not unco mmo n in such etsee, owing jo the 
close association of the sensory and visual tracts at the posterior part of the 
•^Jnternal-oapsule. Certain forms of aphasia also occur in many of the cases, 
h* The opiic_aphqaia-o f gr ou n d may be mentioned here. The patient after 
an apoplectic attack, though able to recognize ordinary objects shown to him 
is unable to name them correctly. If he be permitted to touch the object he 
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may be able to name it quickly an.l correctly. Freund s optic aphasia differs 
from mmd-qjmdness, since in the latter affection the objects seen are’ not 
recognized. Optic aphasia, like word-blinduess, never occurs alone, but, is 
always associated with heinianopia, or mind-blindness, and often also with 
word-deafness. In the cases which hate thus far come to autopsy there has 
always been a lesion in the white matter of the occipital lobe on the left side. 


Motok Neuvks ok the Eyhiiai.i,. 

JMrd Nerve (Ncrvm ociilomolorius). —The nucleus of origin of this nerve 
is situated in the floor of the aqueduct of Sylvius; the none passes through 
the crus at the side of which it emerges Passing along the wall of the cav¬ 
ernous sinus, it enters the orbit through the sphenoidal fissure and supplies, 
by its superior branch, the levator palpcbne superions and the superior rectus, 
and by its inferior branch the internal and inferior reeti muscles and tho infe¬ 
rior oblique. Branches pass to the ciliary muscle and the constrictor of the 
iris. Lesions may affect the nucleus or the nerve in its course and cause either 
paralysis or spasm. 

Pa r a l ysis. —A nuclear lesion is usually associated with the disease of the 
centres for the other eye muscles, producing a condition of general ophthul 
rfloplogis More commonly flic nerve itself is involved in its course, either b; 
meningitis, gummata, or aneurism, or is attacked by a neuritis, us m diph¬ 
theria and locomotor ataxia. Complete paralysis of the third nerve is accom- 
l panied by the following symptoms: 

v Paralysis of all the muscles, except the superior oblique and external rec¬ 
tus, by which the eye can he moved outwmrd and a little downward and inward. 
There is divergent strabismus. There is ptosis or drooping of the upper eyfi- 
lid, owing to paralysis of the levator palpebrse. The pupil is usually dilated. 
It does not contract to light, and the power of accommodation is lost. The 
•most striking features of this paralysis arc the external strabismus, with 
diplopia or double vision, and the ptosis. In very many cases the affection 
of the third nerve is partial. Thus the levator pulpebrm and the superior 
rectus may be involved together, or the ciliary muscles and the iris may be 
affected and the external muscles may escape. 

There is a remarkable form of recurring oenlo-motor paralysis affecting 
chiefly women, and involving all the branches of the nerve. In some cases 
the attacks have come on at intervals of a month; in others a much longer 
period has elapsed. The attacks may persist throughout life. They are some¬ 
times associated with pain in the head and sometimes with migraine. Mary 
Sherwood has collected from the literature 23 cases. 

Ptosis is a common and important symptom in nervous affections. We 
may here briefly refer to the conditions under which it may occur: L0 A cmi- 
genital, incurable form, which is frequently seen; (b) the form associated 
Wtr^efimtelMion of the third nerve, either in its course or at its nucleus. 
This may come on with paralysis of the superior rectus alone or with paralysis 
of the internal and inferior recti as well, (c) There are instances of com¬ 
plete or partial ptosis associated with cerebral lesions without any other branch 
of 1116‘ third nerve being paralyzed. The exact position of the cortical centre 
°r centres ia as yet unknown, (d) Hysterical ptosis, which is double and 
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«curs with other hysterical symptoms, (e) Fseudo>ptaais, due to affection 
>f the sympathetic nerve, is associated with symptoms of vaso-lnotor palsy, 
inch °° Hevatiirm nt tMiptnr. on the affected side with oalafiss and 
edema of the skin.?. Contraction of the pupil exists on the same side and the 
>y eball appears rather to. have ahrunk.into.ihe orbit. ( f) Luidiopathic mus- 
mlar atrophy, when the face muscles are involved, there may be marked 
Dilateral ptosis. And, lastly, in weak, delicate women theie is often to be 
seen a transient ptosis, particularly in the morning. 

Among the most important of the symptoms of the third-nerve paralysis 
are those which relate to the ciliary muscle and iris. 

Cyclopuegxa, paralysis- of the ciliary-muscle, causes loss of the power of 
accommodation. Distant vision is clear, but near objects can not be prop¬ 
erly seen. In consequence the vision is indistinct, but can be restored by the 
use of convex glasses. This may occur in one or in both eyes; in the latter 
case it is usually associated with disease in the nuclei of the nerve. Cydo- 
plegia is an early and frequent symptom inTrliphtheritin paralysis and occurs 
alsogflJahea. 

Ihidoplegja, or paralysis of the iris, occurs in three forms (Gowers).. 

(а) Accommodation iridoplegia, in which the pupil does not diminish in 
size during the act of accommodation. To test for this the patient should 
look first at a distant and then at a near object in the same line of vision. 

(б) Reflex Iridoplegia. —The path for the iris reflex is along the optic 
nerve and tract to its termination, then to the nucleus of the third nerve, 
and along the trunk of this nerve to the ciliary ganglion, and so through 
the ciliary nerves to the eyes. Each eye should be tested separately, the other 
one'being covered. The patient should look at a distant object in a dark part 
o l the room; then a light is brought suddenly in front of the eye at a dis¬ 
tance of three or four feet, so as to avoid the effect of accommodation. T-naa 
of thin iiria..TAflpT with- re te nti on of the accommodation contraction is known 
as the Argyll Robertson pupil. 

(c) Loss of the Skin Reflex. —If the skin of the neck is pinched or pricked 
the pupil dilates reflexly, the afferent impulses being conveyed along the cer¬ 
vical sympathetic. Erb pointed out that this skin reflex is lost usually in 
association with the reflex contraction, but the two are not necessarily con¬ 
joined. In -iridoplegia the pupils are often small, particularly in spinal dis¬ 
ease, as in the characteristic small pupils of tabes—spinal myosis. Irido¬ 
plegia may coexist with a pupil of medium size. 

Inequality of the pupils—anisocoria—is not infrequent in progressive pare¬ 
sis and in tabes. It may also occur in perfectly healthy individuals. 

Spasm.—O ccasionally in, meningitis and in hysteria there is spasm of the 
muscles supplied by the third nerve, particularly the internal rectus and the 
levator palpebrae. The clonic rhythmical spasm of the eye muscles is known 
as nystagmus, in which there is usually a bilateral, rhythmical, involuntary 
movement of the eyeballs. The condition is "if»* many JbqggosiUl 

andegcquired brain lesionyyn albinism, and sometimes ii$ coal-miners. 

Fourth Nerve ( Nervus trochlearis). —This supplies the s uperior. ob lique 
muscle. In its course around the outer surface of the crus and in its pas¬ 
sage into the orbit it is liable to be compressed by tumors, by aneurism, or in 
the exudation of basilar meningitis. Its nucleus in the upper part of the 
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fourth ventricle may be involved by tumors or undergo degeneration with the 
other oculai*puclei. The superior oblique muscle acts in such a way as to direct 
the eyeball downward and rotate it slightly. The paralysis causes defective 
downward and inward movement, often too slight, to be noticed. The head ia 
inclined somewhat forward and toward the sound side, and there is double 
vision when the patient looks down. 

Sixth Serve* (Ncrvus abducens ).—This nerve emerges at the junction of 
the pons and medulla, then, passing forward, it enters the orbit and supplies, 
the external rectus muscle. Owing to its long course and exposed position it 
is, more commonly injured than any other cranial nerve. It is affected by 
meningitis at the base, by gummnta or other tumors, and sometimes by cold. 
There is internal strabismus, and the eve can not be turned outward. Diplopia 
iccurs on looking toward the paralyzed side. 

“ W fy » p the, nucle us is affected there is, in addition to paralysis of the 
sternal rectus, inability of the internal rectus af the opposite eye to turn that 
ye inward. As a consequence of this the axes of the eyes are kept parallel, 
nd both are conjugated deviated to the opposite side, away from the side 
,f lesion. The reason of this is that the nucleus of the sixth nerve sends 
ibres up in the pons to that part of the nucleus of the opposite third nerve 
rhich supplies the internal rectus. We thus have paralysis oj the internal 
ectus without the nucleus of the third nerve being involved, owing to its 
eceiving its nervous impulses for parallel movement from the sixth nucleus 
f the opposite side. Asjhe sixt h nucleus is in such proximity to the faeial • 
orve in the substance of the pons, it is frequently found that the whole of 
he face on. the same side is paralyzed, and gives the electrical Yoaction of 
egeneration, so that with a lesion of the left sixth nucleus there is conjugate 
eviation of both eyes to the right —i. e., paralysis of the left external and the 
ight internal rectus, and sometimes complete paralysis of the left side of the 

1C0 M ( Bg6vot ) . 

General Features of Paralysis of the Motor Nerves of the Eye.— Gowers 


ivides them into five groups: 

(a) Limitation of Movement.— Thus, in paralysis of the external rectus, 
le eyeball' can not be moved outward. When the paralysis js incomplete 
le movement is deficient in proportion to the degree of the palsy. 

(b) Strabismus .—The axes of the eyes do not correspond. Thus, paral- 
lis of the mtornul rfic tua causes a. divergent squint; of the extermd rectus, 
enngprfrpnf q^ nint At first this is evident only when the eyes are moved 
i the direction of' the action of the weak muscle, but may become con- 
ant by the contraction of the opposing muscle. The deviation of the axis 
1 the affected eye from parallelism with the other is called the primary 

"trSecondary Deviation- If, while the patient is looking at an object, 
e soundeye is covered, so that he fixes the object looked at with the affected 
e only t It sound eye is moved still further in the same direction-e. g., 

i.W». ol the ophite if 

secondary deviation. I Spends, upon, the fact that d jje 
SSS^^n-Tcts powerfully upon the other muscle, causing 
i-iacmased .contraction. 
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(d) Erroneous Prqjection ._—“ We judge of the relation of external ob¬ 
jects'to each other by the relation of their images on the retina; ,but we judg e 

E f their relation to ou r own body^ by the jrosition of the eyeball as indicated 
o us by the.ionemtion we give to the ocular muscles” (Gowers). With 
he eyes at rest in the mid-position, an object .at which we are "looking is 
directly opposite our face. Turning the eyes to one side, we recognize that 
Object in the middle of the field or to the side of this former position. We 
estimate the degree by the amount of movement of the eyes, and when the 
object moves and we follow it we judge of its position by the amount of move¬ 
ment of the eyeballs. When one ocular muscle is weak, the increased inner¬ 
vation gives the impression of a greater movement of the eye than has really 
taken-place. The mind, at the same time, receives the idea that the object is 
further on one side than it really is, and in an attempt to touch it the finger 
may go beyond it. As the equilibrium of the body is in a large part main¬ 
tained by a knowledge of the relation of external objects to it obtained by the 
action of the eye muscles, this erroneous projection resulting from paralysis 
disturbs the harmony of these visual impressions and may lead to giddiness— 
ocular vertigo. 

(e) DmUmVmon .—This is one of the most disturbing features of paral¬ 
ysis of the eye muscles. The visual axes do not correspond, so that there is 
a double image—diplopia. That seen by the sound eye is termed the true 
image; that by the paralyzed eye, the false. In simple or homonymous 
diplopia the false image is “ on the same side of the other as the eye by which 
it is seen.” In crossed diplopia it is on the other side. In convergent squint 
the diplopia is simple; in divergent it is crossed. 

Ophthalmoplegia.—Under. ihia_terin.k described a chronic progressive 
pffrftV’" nf the vyrdfir iw" 11 ” Two forms are recognized—ophthalmoplegia 
extjsma and ophthalmoplegia interna. The conditions may occur separately 
or together and are described by Gowers under nuclear ocular palsy. 

Or utiiaLMO ijLEGiA _e^tjspn a. —The condition is one of more or less com¬ 
plete palay-ol-the-external muscles of the eyeball, due usually to a slow degen¬ 
eration in the nuclei of the nerves, but sometimes to pressure of tumors or to 
basjjar -meningitis. It is often, but not necessarily, associated with ophthal¬ 
moplegia interna. Siemerling, in a monograph on the subject, states that 62 
cases are on record. In only 11 of these could syphilis, be positively deter¬ 
mined. The levator muscles of the eyelids and the superior.j:§g(i are first 
invp| vpfl and gradually the other muscles, so that the eyeballs are fixed and 
the eyelids droop. There is sometimes slight protrusion of the eyeballs. The 
disease is essentially chronic and may last for many years. It is found par¬ 
ticularly in association with/ gen£iaL-paralysis,^locomotog^taxia, ampin pro- 
gressiye muscular atrophy. Mental disorders were present in 11 of the 62 
cases. With it may be associated atrophy of the optic nerve and affections of 
other cerebral nerves. Occasionally, as noted by Bristowe, it may be func¬ 
tional. . 

OPHTHAUitopiBoiA-iivTBRNA.—Jonathan Hutchinson applied this term to 
a progressive paralysis of the internal ocular muscles, causing loss of pupil¬ 
la ry ac tion and the power, of accommodation. When the internal and ev 
teraal muscles are involved the affection is known as to tal np l ^.halwimd<>g ia. 
and in a majority of the cases the two conditions are associated. In some 
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instances the internal form may depend upon disease of the ciliary gan¬ 
glion. • 

"While, as a rule, opthalmoplegia is a chronic process, there is an acute 
form associated with hamiorrhagie softening of the nuclei of the ocular mus¬ 
cles. There is usually marked cerebral disturbance. It was to this form that 
Wernicke gave the name poheucephnlitis superior. 

Treatment oi Ocular Palsies.—Tt is important to ascertain, if pocsibW, 
the cause. The forms associated with locomotor ataxia are obstinate, and. 
resist treatment. Occasionally, however, a palsy, complete or partial, may 
pass away spontaneously. The group of cases associated with chronic degen¬ 
erative changes, as in progressive paresis and bulbar paralysis, is little affected 
by treatment. On the other hand, in syphilitic cases, merourv and iodide of 
potassium are indicated and arc often beneficial. Arsenic and strychnin, the 
latter hypodermically, may he employed. In any ease in which the onset is 
acute, with pain, hot fomentations and ommUr-irrilatioii or leeches applied 
to -the-temple give relief. The direct treatment by electricity has been exten¬ 
sively employed, but probably without anv special effect. 'IHjc diplopia may 
be relieved by the use of prisms, or it may be necessary to cover the affected eye 
with an opaque glass. 

Fifth Nerve (Nervus trigeminus). 

Paralysis may result from: (a) Disease of the pons, particularly hamior- 
rhage or patches of sclerosis, (b) Injury or disease a’t the base of I In* brain. 
Fracture rarely involves the nerve; on the other band, mejiuigitfs, acute or 
chronic, and caries of the bone arc not uncommon muses, (r) The branches 
nay be affected as they pass out—the first division by tumors pressing oil the 
cavernous sinus or by aueurism; the second and third divisions by growths 
which invade the sphcno-maxillary fossa. (d) Primary neurit i-. which 
is rare. 

Symptom*.— (a) Sjsnsoby Pobtiok.—D isease of the fifth nerve may cause 
loss of sensation in the parts supplied, including the half of the face, the cor¬ 
responding side of the head, the conjunctiva, the mucosa of the lips, tongue, 
hard and -soft pa late, and of the nose of the same side. The nmrstliesia may 
lie preceded by tingling or pain. The muscles of the face are also insensible 
and the movements may be slower. The sense of smell is interfered with, 
owing to dryness of the mucous membrane. I here may Ixr disturbance of 
the sense--of iaste. The salivary, lachrymal, and buccal secretions may lie 
lessened, and the teeth may become loose. Unless properly guarded from 
injury an ulcerative inflammation of the eye may follow. I his was formerly 
supposed to be due to nutritional changes from paralysis of so-called trophic 
nerve fibres. This idea has of late years been overthrown by the large number 
of cases in which the Gasserian ganglion has been removed for obstinate 
neurfdbia without consequent inflammation of the eye. Herpes may develop 
in the region supplied by the nerve, usually the upper branch, and is asso¬ 
ciated with much pain, which may be peculiarly enduring, lasting for 
months or years (Gpwers). In herpes zoster with the neuritis there may be 
slight enlargement of the cervical glands. (See under Neuralgia for Tic 
D oulour eux.)' 



1018 


DISEASES OF THE NERVOUS SYSTEM. 


(b) PnBTTnw —Ttia inability to urejhg.flyiscles.pf masticatjoo on \ 

the affected side is the distinguisTSng feature of paralysis of thi^ portion of 1 
the nerve. It is recognized by p laning thn fing e r on t h e mmwir n r -fmfl. tem,- 
nor al muscles, and..w hen the' patient closes the jaw, the feebleness of the ir 
mntrnntinn is noted. If paralyzed, tlm external pterygoid can not.move the 
jaw toward the unaffected side; and when depressed, the jaw deviates to the 
paralyzed side! The PP T ' n1 il ,gia nf fifth narvn ifl almnat inva-rinhly a 

.i nsult of involvement of the nerve after it ha§ left th.e nucleus. Cases, however, 
have been associated with cortical lesions. The cortical motor centre JEotlfee 
trigeminus, or for movements effecting closure of the jaw, lies below that for 
movements of the face at the lower part of the anterior central convolution. 

Spasm of the Muscles of Mastication .— Trigmna the masticatory spasm 
of_£am£erg,' may be tonic or clonic, and is either an associated phenomenon 
in general convulsions or, more rarely, an independent affection. In the tonic 
form the jaws are kept close together—lock-jaw—ft* can be separated only for 
a short space. The muscles of mastication can be seen in contraction and 
felt to be hard;»the spasm is often painful. Thte tonic contraction is an 
early symptom) in tetanus, andjs sometimes seen in tetany. A form of this 
^ tonic spasm occurs in hysteria. OccasionallyStrismus follows exposure to cold, 
and is“Wd to. be due to reflex inritation from the teeth, the mouth, or caries 
of the jaw. It may also be a symptom of organic disease due to irritation 
near thd motor nucleus of the fifth nerve. 

ClctttKLBpasm of the muscles supplied by the fifth occurs in the form of 
rapidly repeated contractions, as in “ chattering -teeth.” This is rare apart 
, from general conditions, though cases are on record, Usually-in- womea-laie 
*« imlifis^in whom this isolated clonic spasm of the muscles of the jaw has been 
- ‘{' found. In another form of clonic spasm sometimesjgeen-»-«hoiea, there are 
forcible single contractions. Gowers mentions an instance of its occurrence as 
an isolated affection. 

.(c) GgfiTinnHwr —Complete or partial loss of the sense of taste over the 
anterior two-thirds of the tongue has been supposed by some to follow paralysis 
of the fifth nerve, j There are two views concerning the course of the fibres that 
carry gustatory impulse from this part of the tongue, f According to some 
they take a devious path, passing with the chorda tympani to the geniculate 
ganglion, thence by the great superficial petrosal nerve to Meckel’s ganglion, 
and this they leave to reach the maxillary nerve, which they follow through the 
trigeminal nerve to the brain. A study of clinical cases of disease of the fifth 
nerve has led to this view^It seems-more probable, however, from the fact 
that a large number of the trigeminal neurectomies are not followed by loss of 
taste, that the fibres pass to the brain directly from the geniculate ganglion 
- rhjEHie nervus intermedius of Wrisberg. Possibly there may he more than one 
oourse for these fibres. 

T ho d i agn o iirvi diseas e-of the trifeekl nerve is rarely difficult. It must 
ty remembered that the preliminarvigain and hypgrgstbesia are sometimes 
mistaken for ordinary neuralgia. Th o iwy} of sensa tion and the palsy of the 
muscles of mastication are readily determined. 

Treatment.—When the pain is severe morphia may be required and local 
appUegtions are useful. If there is a suspicion of syphilis, appropriate treat 
ment should be given. Faradization is sometimes beneficial. 
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• Facial Nerve. * 

leri^^ e ( ^5^^®/ ac a i ] a g 1 v or *™ t] ) ®»J * paralyzed b y> (l) 
or (3) utf olvement les ‘°Mof the nucleus if^if ; 

and throws wTlf^thTlS tortnouTcouwe within tliepons 

« L Ssstes? ir,;': hc »r -«? «» 4to . 

flegia. It may be caused bv.Himnr ^ 1 * ’ a ™ ?' a8SOClrt ^ with liemi- 
"THMfrffl rnrtrv or in the vcimm cb f < ini( ; ‘ 'i ;i flMW Jiation. otyioQgj)- 

mttJJLm muJes ^^LTThSi InnVZ ** *“* ' 

^Sais’mrtT'a r D; I 1 '" 1he # e 1 maJorit y of ««» supranuclear facial 
paralysis is.part of a hemiplegia.' Paralysis is on the same side ns that of the 

®™ p aDd !® g becau f G the faeial muscles hear precisely the same gelation to the 

* Sp , 1D n mUSC M ' The nuclei of origin 0,1 oilhor side n{ the middle 
me in the medulla, are united by decussating fibres with the cortical centre! 

on the opposite side (see h,g. 9). A few fibres reach the nucleus from the 
cerebral cortex of the same side (Melius. Hoche), and this uncrossed path 

may innervate the upper facial muscles (Bruce). 

3. T he nuclear paralysis caused by lesions of the nerve-centres in the 
medulla is not common alone; but is seen occasionally in/tumors,-chronic snft- 
e .^ ^^'.h aemorrhage. We have had one instance of its involvement in 
interior pohmmyelitis. In diphtheria this centre may also be involved. The 
symptoms are practically similar to those of an affection of the nerve fibre 
itself—infianuelear paralysis. 

3. Involvement of the Nerve Trvnk. —Paralysis may result from: 

(а) Involyement of the nerve as it passes through the pons—that is, be¬ 
tween its nucleus in the floor of the fourth ventricle and the point of emer¬ 
gence in the postoro-lateral aspect of the pons. The specially interesting 
feature in connection with involvement of this part is the production of what 
is called alternating or crossed paralysis, the face being involved on the same 
side as the lesion, and the arm and leg on the opposite side, since the motor 
path is involved above the point of decussation in the medulla (Fig. 9). This 
occurs only when the lesion is in the lower section of the pons. A lesion in 
the upper half of the pons involves the fibres not of the outgoing nerve on the 
same side, but of the fibres from the hemispheres before they have crossed to 
the nucleus of the opposite side. In this case there would of course be, as 
m hemiplegia, paralysis of the face and limbs on the side opposite to tjie 
lesion. The palsy, too, would resemble the cerebral form, involving only the 
lower fibres of the facial nerve. 

(б) The nerve jnay be involved at its point of emergence by tumors, par¬ 
ticularly by the cerebello-pontine growths, by gummata, meningitis, or occa¬ 
sionally it may be injured in fracture of the base. 
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(c) In passing through the Fallopian canal the nerve may be involved 
in disease of the ear, particularly by caries of the bone in otitis gfedia. This 

is a common cause in children. I have seen two instances follow otitis in 

• * 

puerperal fever. . * 

(d) As the nerve emerges from the styloid foramen it is exposed to in¬ 
juries and blows which not infrequently cause paralysis. The fibres may be 
out in the removal of tumors in this region, or the paralysis may be caused by 
^pressure of the forceps in an instrumental delivery. 

(e) Exposure to cold is the most common cause of facial paralysis (Bell'- 
palsy ), inducing a neuritis of the nerve within the Fallopian canal. 

(f) Syphilis is not an infrequent cause, and the paralysis may appear 
early with the secondary symptoms. 

(g) It may occur in association with herpes. 

Facial diplegia is a rare condition! occasionally found in affections at the 
base of the brain,vlcsions in thp pons, simultaneous involvement of the nerves 
2,in ear-disease, andtjn diphtheritic paralysis. ‘.Disease of the nuclei er sym¬ 
metrical involvement of the cortex might also produce it.j&Jt may occu r as 
a congenital affection. II. M. Thomas has described two cases in one family. 

Symptoms.— In the peripheral facial paralysis all the branches of the 
nerve are invqjved. The face on.the affected side is immobile and can neither 
be moved at will nor participate in any emotional movements. • .The skin is 
smooth and the wrinkles are effaced, a point particularly noticeable on the 
forehead of elderly persons. The eye can not be closed, the lower lid droops, 
and the eye waters. On the affected side the angle of the mouth is lowered, 
and in drinking the lips are not kept in close apposition to the glass, so that 
the liquid is apt to run out.. In smiling or laughing the contrast is most 
sticking, as the affected side does not move, which gives a curious unequal 
appearance to the two sides of the face. The eye can not be closed nor can 
the forehead be wrinkled. In long-standing cases, when the reaction of 
degeneration is present, if the patient tries to close the eyes while looking 
fixedly at an object the lids on the sound side close firmly, but on the paralyzed 
side there is only a slight inhibitory droop of the upper lid, and the eye is 
turned upward and outward by the inferior oblique. On asking the patient 
to show his upper teeth, the angle of the mouth is not raised. In all these 
movements the face is drawn to the sound side by the action of the muscles. 
Speaking may be slightly interfered with, owing to the imperfection in the 
formation of the labial sounds. Whistling can not be performed. In chew¬ 
ing the food, owing’to the paralysis of the buccinator, particles collect on the 
affected side. The paralysis of the nasal muscles is seen on asking the patient 
to sniff. Owing to the fact that the lips are drawn to the sound side, the 
tongue, when protruded, looks as if it were pushed to the paralyzed side; but 
on taking its position from the incisor teeth, it will be found to be in the mid¬ 
dle line, i The reflex movements are lost in this peripheral form. It is usually 
stated that the palate is partially paralyzed on the same side and that, the 
uvula deviates. Both Gowers and Hughlings Jackson deny the existence of 
this involvement in the great majority Of cases, and Horsley and Beevor have 
shown that these parts are innervated by the accessory nerve to the vagus. 

When the nerve is involved within the canal between -the genu and the 
origin of the chorda tympani, the sense of taste is lost in the anterior part of 
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.UK wiigue on the affected side. When the nerve is damaged outside the sknll 
the sense ofijaste is unaffected. Hearing is often impaired in facial paralysis, 
most .commonly by preceding ear-disease. The paralysis of the stapedius 
muscle may lead to increased sensitiveness to musical notes. Herpes is some¬ 
times associated with facial paralysis. Pain is not common, but there may 
be neuralgia about the ear. The face on the affected side may be swollen. 

The electrical reactions, which are those of a peripheral palsy, have con* 
siderable importance from a prognostic standpoint. Erb's rules are as fol¬ 
lows :AU there is no change, either faradie or galvanic, the prognosis is good' 
and recovery takes place in from fourteen to twenty days. If (lie faradie 
and galvanic excitability of the nerve is only lessened and that of (lie muscle 
increased to the galvanic current and the contraction formula altered (the 
contraction sluggish AC>KC), the outlook is relutiu'lv good and recovery 
will probably take place in from four to six weeks; occasionally in from eight 
to ten. When the reaction of degeneration is present—that is, if the faradie 
and galvanic excitability of the nerves and the faradie excitability of the mus¬ 
cles, are lost and the galvanic excitability of the muscle is quantitatively in¬ 
creased and qualitatively changed, and if the mechanical excitability is altered 
—t he prog nosis is relatively unfavorable and the recovery may not occur for 
two, six, eight, or even fifteen months. 

Cqubsk. —The course of facial paralysis j^rfHHSIIy favorable. The onset 
in the iorm following cold is very ragijj^devolopmg perhaps within twenty 
four Jiours, but rarely is the paralysis .permanent. Iteeiirriiig attacks have 
been described; Sinkler mentions five. On the-othef hand, in the paralysis 
from injury, as hv a blow on the mastoid process, the condition may remain. 
When permanent, the muscles are entirely toneless. In some iiistiuieeif con¬ 
tracture develops ns the voluntary power returns, and the natural folds and the 
wrinkles on the affected side may be deepened, so that on looking at the face 
one at first may have the impression that the affected side is the sound one. 

’ This is corrected at once on asking the patient to smile, when it is seen which 
side of the face lias the most active movement. A returns noted the difficulty 
sometimes experienced in determining which side was affected until the patient 
spoke or laughed. 

The dia gn osis of facial paralysis is usually easy. The distinction between 
the peripheral and central form is based on farts already mentioned. 

Treatment. —In the cases which result from cold and arc probably due 
to neuritis within the bony canal, hot applications first should be made; sub¬ 
sequently the thermo-cautery may ho used lightly at intervals of a day or two 
over the mastoid process, or small blisters applied. If the car is diseased, 
free discharge for the secretion should be obtained, lhc galvanic current may 
be employed to keep up the nutrition of the muscles. The positive pole should 
lie placed - behind the ear, the negative one along the zygomatic and other mus¬ 
cles. The application can he made daily for a quarter of an hour and the 
patient c<m readily be taught to make it himself before the looking-glass. 
M assage of t he muscles of the face is also useful. A course of iodide of potas¬ 
sium may be given even when there is no indication of syphilis. 

Itrtlrose cases ip which the nerve has been destroyed by an injury, during 
an operation or from disease, and when there has been no evidence of return¬ 
ing function after keeping up the electric treatment for a few months, a nerve 
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anastomosis should be performed. For this purpose either the spinal,nooes-f 
sory or the hypoglossal, nerve may be used. Though the normal conditions 
may never be completely regained after such an operation, the motor power 
will be largely restored to the paralyzed muscles and the obtrusive deformity 
greatly lessened. This procedure, based on the results of physiologies! experi¬ 
mentation, makes one of the most striking of modem operations. 

*■ Spasm.—The spasm may be limited to a few or involve oall the muscles 
innervated by the facial nerve, and may be unilateral or bilateral. 

It is known also by the name of mimic spasm or of convulsive tic. Sev¬ 
eral different affections are usually considered under the name of facial or 
mimic spasm, but we shall here speak only of the simple spasm of the facial 
muscles, either primary or following paralysis, and shall not include the cates 
• of habit spasm in children, or the tic ~oonwitef ~*>Hh» French. 

Go wers recognizes two classes—one in which there is’an organic- lesion, 
and an idiopathic form. It ig thought to. be due.also to reflex causes, such 
as the;imtation from carious teeth or the presence of intestinal worms. The 
disease usually occurs in adults, whereas the habit spasm and the tic convuhif 
of the French, often confounded with it, are most common in children. True 
mimic spasm occasionally comes on in childhood and persists. In the case of 
a school-mate, the affection was marked as early as the eleventh or twelfth year 
and still continues. When the result of organic disease, there has usually been 
la lesion of the centre in the cortex, as in the ease reported by Berkley, or 
pressure on the nervejwtthe base of the brain by aneurism or tumor. 

Symptoms.— The spasm may involve only the muscles around the eye— 
/blepharospasm—in which case there is constant, rapid, quick action of the 
orbicularis palpebrarum, which, in association withvphotophobia, may be tonic 
in character. More commonly the spasm affects the lateral facial muscles with 
those of the eye, and there'is. coast ant twitching of the side of the face with 
partial closure of the eye. ^JThe frontalis is rarely involved. In aggravated 
cases the depressors of the angle of the mouth, the levator menti, and the 
platysma myoides are affected. This spasm is confined to one side of the face 
in a majority of cases, though it may extend and become bilateral. It is 
increased by .emotional causes and by voluntary movements of the face. As 
a rule, it is painless, but there may be tender points over the course of the fifth 
nerve, particularly the supraorbital branch. Tonic spasm of the facial mus¬ 
cle may follow paralysis, and is said to result occasionally from cold. 

The outlook in facial spasm is always dubious. A majority of the ca^es 
persist for years and are incurable. 

Thkatment. —Sources of irritation should be looked for and removed. 
When a'painful spot is present over the fifth nerve, blistering or the appli¬ 
cation of ihe thermo-cautery may relieve it. - Hyp od ermiq -injeetiona of strych¬ 
nia, may be tried, but are of doubtful benefit. Weir Mitchell recommends the 
trfreesdng of the cheek for a few minutes daily or every second day with the 
spray, and this, in some instances, is beneficial. Often the relief is transient 
tie cases return, and at every clinic may be seen half a dozen or more of sue! 
patients who have run the gamut of all measures without material improve 
ment. Severe cases may require surgical interference. The nerve may b« 
divided near the stylomastoid foramen and an nnagtAmAaia i 

nn fl the gpmftt-n -'tfTrriry 
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Auditory Nerve. 

The eighth, known also aa portio mollis of the seventh pair, passes from 
the ear through the internal auditory nioatu#, and in reality consists of two 
separate nerves—the coeldear and vestibular roots. These two roots have en¬ 
tirely different functions, and may therefore he best considered separately. 
The cochlear nerve is the one connected with the organ of I'orti, and is con¬ 
cerned in hearing. The vestibular nerve is connected with (lie vestibule and* 
semicircular canals, and lias to do with tin 1 maintenance of equilibrium. 

The. Cochlear Nerve. 

The cortical centre for liparing is in the temporo-sphenoidnl lobe. Primary 
disease of the auditory nerVe in its centre or intracranial course is uncommon. 
More frequently the terminal branches are affected within the labyrinth. 

(a) Affeclion of ike Cortical Centre. —In the monkey, experiments indi¬ 
cate that the superior temporal gyrus represents the centre Jor hearing. In 
man the cases of disease indicate that it. has the same situation, as destruction 
of this gyrus on the left side results in word-deafness, which limy be defined 
as an inability to understand the meaning uf words, though Ijicy may still 
be heard as sounds. The central auditory path extending to the cortical centre 
from the terminal nuclei of the cochlear nerve may be involved and produce 
deafness. This may result from involvement of the lateral lemniscus, from 
the presence of a tumor in (lie corpora quiulrigcmina; especially if it involve 
the posterior quadrigeminal lmdies, from a lesion of the internal* geniculate 
body, or it may be associated with a lesion of the internal capsule. • 

( b ) Lesions of the nerie. at Ike hase of the bruin may result from the 
! pressure of tumors, meningitis (particularly the cerebro-spmal form). Iiieni- 
■ t orrhage, or traumatism. A primary degeneration of the nerve may occur in 
i.liyc nmntor ataxia. Primary disease of the terminal nuclei of (be cochlear nerve 

(nucleus nervi coelileans dorsalis and nucleus iktvi eoelileuris vcntralis) is 
rare. By far the most interesting form results from epidemic-ccfebro-spiiml 
meningitis, in which the nerve is frequently involved, causing permanent 
dealness. In young children the condition results in dcaf-mutisin. 

(<:) In a majority of the cases associated with auditory-nerve symptoms 
the lesion is in the internal ear, either primary or the result of extension of 
disease of the middle ear. Two groups_of symptoms may be produced hyper- 
teslhesia and irritation, and diminished function or nervous deafness. 

(1) Uypercesthesia and Irritation. —This may he due to altered function 
of the centre as well as of the nerve ending. True hypenesthesia—hypcracusis 
—is a condition in which sounds, sometimes even those inaudible to other 
persons are heard with great intensity.. It occurs in hysteria and occasionally ( - 
in-cerebxal disease. As already mentioned,* in paralysis of the stapedius low 
notes may be heard with intensity. In dystesthesia, or dysacusis, ordinary 
sounds cause an unpleasant sensation, as commonly happens in connection 
with headache, when ordinary noises are badly borne. v 

Tinnitus aurium. is a term employed to designate certain subjective sensa- 
tions of ringing, roaring, tickling, and whirring noises m the ear It is a 
very mirmam and often a distressing symptom. It is associated with many 
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forms of ear-disease and-may result from pressure of wax on the drum. It isj 
rare in organic disease of the central connections of the nerve. »Sudden in¬ 
tense stimulation of the nerve may cause it A form not uncommonly met 
with in medical practice is that hi which the patient hears a continual bruit 
in the ear. and the noise has .a systolic intensification, usually on one side. T 
have twice been consulted by physicians for this condition under the belief 
that they had' ap intqnp ^ ^ pppyism. Ajiystolia-miirmur may be heard occa- 
, sionally..oa auscultation. It occurs in condition^ of anemia ancRneurasthenia. 
Subjective noises in the ear may precede ait epileptic seizure and are sometimes 
present in migraine. In whatever form tinnitus exists, though slight and 
offen regarded as trivial, it occasions great annoyance and often mental dis¬ 
tress, and has even driven patients' to suicide. 

Tha-dia§neeis is readily made; but it is often extremely difficult to deter¬ 
mine upon what condition the tinnitus depends. ’The relief- ef constitutional 
states,,such as anaemia, neurasthenia, or gout, may result in cure. A careful 
local examination of the ear should always be made. One of the most worry¬ 
ing forms is tha constant clicking, sometimes audible many feet away from 
the patient, and due probably to clonic spasm of the muscles connected with 
the Eustachian tube or of the levator palati. The condition may persist for 
years unchanged, and then disappear suddenly. The pulsating forms of tinni¬ 
tus, in which the sound is like that of a systolic bruit, are almost invariably 
subjective, and it is very rare to hear anything with the stethoscope. It is 
to be remembered that in children there is a systolic brain murmur, best 
heard over the ear, and in some instances appreciable in the adult. 

(2) HjSuinuhfd Function or Nervous Deafness. —In testing for nervous 
deafhess, if the tuning-fork can not be heard when placed near the meatus, 
but the vibrations are audible by placing the foot of the tuning-fork against 
the temporal bone, the conclusion may be drawn that the deafness is not due 
to involvement of the nerva The vibrations are conveyed through the tem¬ 
poral bone to the cochlea and vestibule. .The watch may be used for the same 
purpose, and if the meatus is closed and the watch is heard better in contact 
with the mastoid process than when opposite the open meatus, the deafness 
is probably not nervous. Disturbance of the function of the auditory nerve 
is not a very frequent symptom in brain-disease, but in all cases the function 
of the nerve should be carefully tested. 

The Vestibular Nerve. 

The most frequent symptoms met with in association with disease of the 
vestibular nerve and its central connections are verti go, nystagm us, and loss 
of coordination of the muscles of the head, neck, and eyes. 

;,l> Auditory Vertigo—MMere’j. Jtiiease.— In 1861 Jttnitoe, a French phy¬ 
sician, described an affection characterized bylnoises in the ear.^vertigo (which 
might be associated with loss of consciousness) ^omiting, and, in many cases, 
progressive t^oss of hearing. The following grouping of the cases has been 
made by Parkes Weber: Q.) The apoplectic form, due in hmranirheg p into the 
labyrinth, a s in leukemia. followed, as a rule, by complete deafness in one 
or both ears. (gX The cases associated with progressive inflamma tory disease 
of the labyrinth. (&). Associated with organic changes in the auditory nerves, 
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is in ti l m a y , sometimes iiutuiws, and in fax's of aural vortijjo associated with 
fac i al p & ra lfeison one tiidc*. (-1) t'ascs in which a rf vpilupsy ir 

p rSCCj i Sd a n aud i to ry aura. (It) The moderate attacks which are associated 
with the various middle-ear uiroctlons, with wa\ in the meatus, with violent 
syringing *of the ears, etc., nil of which are juphahly due to increase in the 
intra-labyrintliiiie pressure.^^inicre’s symptoms may occasionally be due to 
temporary, excessive increase-in the perilymph, possibly of angioncurotid 
character. ‘ -- , 

Pyvvtoh'J —/The attack usually sets in suddenly with a buzzing noise in 
the ears and the patient feels as if he was reeling or staggering. He may fool 
himself to be reeling, or the objects about him may seem to lie turning, or the 
•phenomena may be combined. The attack is often so abrupt that the patient 
falls, though, as a rule, ho lyis time to steady himself by grasping some neigh¬ 
boring object. ^There may be slight but transient loss of consciousness. In a 
few minutes, or even less, the vertigo passes ofl* and the patient becomes pale 
and nauseated, a clammy sweat breaks out on the face, and vomiting may 
follow. •. 

" The. tinnitus is described as either a roaring or a throbbing {annul. Ocular 
symptoms mny be present ; thus, jerking of the eyeballs or nystagmus may 
develop during the attack, or diplopia. * • 

Labyrinthine vertigo is paroxysmal, coming on at irregular intervals, some¬ 
times of weeks or months; or several attacks may occur in a day. 

The disturbances of equilibrium, including Hie vertigo, are <ic|H>iident upon 
a disturbance of the functions of the vestibular nerve or of the organs with 
which this nerve is connected, either in its peripheral distribution or by ii^eans 
of its central connection. The auditory symptoms often accompanying it are 
doubtless always due to involvement of the cochlear nerve or ils peripheral 
or central connections. 

—The combination oft t.imi itus with .gi ddines s; with, or- without 
ga stric disturban ce, is sufficient to establish a diagnosis. There are other 
forms of vertigo from which it must be distinguished. The form known ns 
gastrin vertigo, which is associated with dyspepsia and occurs most commonly 
in persons of middle age, is, as a rule, readily distinguished by the a bsen ce 
of tinnitus or evidences of disturbance in the function of the auditory nerve. 
This variety of vertigo is much less common than Trousseau’s description 
would lead us to believe. It is important to note the close connection of vertigo 
with ocular defects. 

Thn-eaidio-vascular vertigo, one of the most common forms, occurs in 
eases of valvular disease, particularly aortic insufficiency, and as frequently 
in ayterio-sclerosis. . 

Enriwmin paralytic Vertigo.—In parts of Switzerland and France there is 
a remarkable form of vertigo described by (Jerlier, which is characterized by 
nttacksfof paretic weakness of the cxtremities£falling of the eyelid^remarkable _ 
depression but witlilretention of consciousness. It occurs also m northern 
Japan,'w^ere Miura says it develops paroxysmally among the farm laborers 
of both sexes and all ages. It is known there as Icubisagari. 

Amfti yertigo mttst be carefully distinguished from attacks ot petit mal, 
or, indeedT of definite epilepsy. It is rare in petit mal to have noises in the 
ear or tu fyll giddiness, but' in the aura preceding an epileptic attack the 
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paliept may foci giddy. Giddiness and transient Ions of nmsnimsnoss mnp 
be associated with organic disease of the brain, more purlieu lari y,bvi lb Inm 
Vomiting also may be present. A careful investigation of the symptoms \w|| 
usually lead to a correct diagnosis. 

The outlook in Meniere’s disease is uncertain. While many cases roeomr 
completely, ip others deafness results and the attacks recur at shorter iuii r- 
vals. In aggravated eases the patient constantly sutlers from vertigo, and 
may even be confined to his bed. 

Treatment, —Uromide of potassium, in 30-grain doses three times a ( ], lv 
is sometimes beneficial. If there is a history of syphilis, the iodide should 
administered. The salicylates are recommended, and Charcot advises tjiiiniue 
to einehonism. In cases in which there is increase in the arterial ten-inn, 
nitroglycerin may ho given, at first in very small.doses, but increasing gradu¬ 
ally. It is not specially valuable in Meniere’s disease, but in the ease- of 
giddiness in middle-aged mere and women associated with arteno-selerosis it 
sometimes acts very satisfactorily. Correction of errors of refraction is some¬ 
times followed by prompt relief of the vertigo. 

Gl^lBSO-PHARYNQEAL .NERVE (N e.rritLii plo«Knphar yn g e.iL.o\ 

The ninth nerve contains both motor and sensory fibres and is also a nerve 
of the special sense of taste to the tongue, it supplies,.-by its motor branches, 
the st Ylo-nhaTyn geus and the middle constrictor of the pharynx. The sensory 
fibres are (distributed to the upper part of the pharynx. 

Symptoms.—Of nuclear disturbance we know very little. The pharyngeal 
syrnpj.oms of bulbar paralysis are probably associated with involvement of die 
nuclei of tills nerve. Lesion of the nerve trunk itself is rare, but it may lw 
-Compressed by tumors or involved in meningitis. Disturbance of the sense of 
taste may result from loss of function of this nerve, in which case it is chiefly 
in the posterior part of the tongue and •soft palate. 

The general disturbances of the sense of taste may here be briefly referred 
to.n Loss of the sense of taste— ugtuaui —may be caused by disturbance of the 
peripheral end organs, as in affections of the mucosa of the tongue. This 13 
very common in the dry tongue of j feiiar or tho furred tongue of dyspepsia 
under which circumstances, as the saying is, p ^ nT, y fb mg alike. .-Stntff 
? rotate, too, such as peppe r, tobacco, or vinegar, may dull or diminish the 
sen§e_pf taste. ((Complete loss may be d ue t p jgvg] v fjn pn ^ of. the nerves oitta 
in their course or in the centres. ■^Perversion of the sense of taste—fijJM 
is rarely found, except as an hysterical manifestation and in the inswtf 
Increased sensitiveness is still more rare. There are.occasional suhjectiv 
sensations of taste, occurring as an aura in epilepsy or as part of tho halls 
cinations in the insane. 

To test the sense of taste the patient’s eyes should be closed and sntal 
quantities of various substances applied to the protruded tongue. The *cns< 
tion should be perceived before the tongue is withdrawn. The-feM»'# i,4 £ HB ‘ 
the most suitable tests : For bitterness, qninin^j for sweetness, a strong solnh® 
of sijgar or saccharin; for acidity, vingggr; and for the salinrtest, comisj 
salt. One of the most important tests is the feeble trnlTnnin tni-*' 1 "^ " r ® 1 
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Pnkomogabtbic Neuve ( Ncrvux rag us). 


The tenth nerve has an important and extensive distribution, supplying 
tin; pharynx, larynx, lungs, heart, (esophagus, and stomach. The nerve may 
be involved at its nucleus along with the spinal accessory and the li\pogtossal, 
foiming what is known as bulbar paralysis. Tl may be compressed* by tumors 
or aneurism, or in the exudation of meningitis, simple or syphilitic. In ifs 
course in the nock the trunk may be-jnvolved by tumors or in wounds. It has 
beonytied in ligature of the carotid, and has been cut in the removal of deep- 
seated tumors. The trunk may be attacked by neuritis. 

The affections of the vagus are best considered in conned ion with the 
distribution of the separate nerves. 

f (°) Pharyngeal Branches. —In combination with the glosso-pharyngeal the 
branches from the vagus form the pharyngeal plexus, from which the muscles 
and mucosa of the pharynx are supplied. In yuiWi/sis due to iinoheiiient of 
this either in the nuclei, as 1 in bulbar paralysis, or in the course of (be nerve, 
as in diphtheritic neuritis, there is difiieulty in swallowing and the food is not 
passed on into the oesophagus. If the nerve on one side only, is involved, the 
deglutition is not much impaired. In these eases the particles of food fre¬ 
quently pass into the larynx, and, when thi! soft palate is involved. into tho 
posterior nares. 

SrxsM of the pharynx is always a functional disorder, usually occurring 
i n hyste rical and-jicrvons people. Gowers mentions a ease of a gentleman 
who could not eat unless alone, on account of the inability to swallow in tbo 
presence of others from spasm of the pharynx. Tins, spasm is. a wull.niiirkiil 
feature in. hydrophobia, and l have seen it in a ease of pseudo-ln dropholma. 

(6) Laryngeal Branches. —The superior laryngeal nerve supplies I lie iliu- 
eous membrane of the larynx above the cords and I lie erico-lhynml muscle. 
The inferior or recurrent laryngeal curves around the arch of the aorta on 


UjTleft side and the subclavian arttry on the right, passes along the trachea 
and supplies the inueosu below tin* cords and ali the muscles of the larynx 
except the crico-thymid and the epiglottidean. K\|ierii»enls lm\e shown Unit 
these motor nerves of the pneumogastric are all derived fmm the spinal 
accessory^ The remarkable course of the recurrent laryngeal nerves renders 
them liable to pressure by tumors within the thorax, particularly by aneurism. 
The following are the most important forms of paralysis: 

(1) P u Armii. I’AKALYBIS of Tins Ahihjotoiw.— In this condition, the 
posterior crico-arytcnoids arc involved and the glottis is not <>|wned during 
RtBWTSfion. The cords may be. close together in the position of phonation, 
and during inspiration may be brought even nearer together by the pressure 
of air, so that there is only a narrow chink through which the air whistles 
with a noisy stridor. This dangerous form of laryngeal paralysis occurs occa¬ 
sionally as a result of cold, or may follow a laryngeal catarrh. I he posterior 
muscles have been found degenerated when the others were healthy he con¬ 
dition may be produced by pressure upon both vagi or upon both recurrent 
nerves. As a central affection it occurs in tabes and bulbar paralysis, but .nay 
be Sien also in hysteria. The characteristic symptoms are inspiratory stridor 
with unimpaired' phonation. Possibly, as (towers suggests many cases of 
so-called hysterical spasm of the glottis are in reality abductor paralysis. 
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Unilateral Abductor Paralysis.-TMs frequently waits from the 
nreiure of W or involvement of one recurrent nerve. Anofeum i. by 
faTSe most a,™ cause, though on the right side the nerve may-fc involved 
in thickening of the pleura. The jjaapioms are hotness or roughness of 
L vo ce ufh as is so common in aneurism. Dyspnma is not often present. 
Xe S on the affected side does not move in inspiration. Bubgwtyr the 
Eductors may also become involved, in which case the phonatfon is still more 

impaired^ Paralysis. —This results from involvement of the lateral 

crico-arytenoid and the arytenoid muscle itself. It is common in hysteria, 
particularly of women, and causes the hysterical aphonia, which may come on 
suddenly. It may result from catarrh, of the larynx or from overuse of the 
voice In laryngoscopic examination it is seen, on attempting phonation, fTiat 
- there is no power to bring the cords together. In this connection the following 
table from Gowers’ work will be found valuable to the student. 


Symptom^. Siqsts. 


Lesion. 


No voice; no cough; 
stridor only dn deep in¬ 
spiration. 

Voice low pitched 
and hoarse; no cough; 
stridor absent or slight 
on degp breathing! 

'Voice little changed; 
cough normal; inspira¬ 
tion difficult and long, 
with loud stridor. 

Symptoms inconclu¬ 
sive; little affection of 
voice or cough. 

No voice; perfect 
cough; no stridor or 
dyspnoea. 


Both cords moder¬ 
ately" abducted and mo¬ 
tionless. 

One cord moderately 
abducted and motionless, 
the other moving freely, 
and even beyond the mid¬ 
dle line in phonation. 

Both cords near to¬ 
gether, and during in¬ 
spiration not separated, 
but even drawn nearer 
together. 

One cord near the 
middle line not moving 
during inspiration, the 
other normal. 

Cords normal in po¬ 
sition ami moving nor¬ 
mally in respiration, 
but not brought together 
on an atteigjt at phonar 
tion. 


Total bilateral palsy. 
Total unilateral palsy. 

Total abductor palsy. 

Unilateral abductor 
palsy. 

Adductor palsy. 


apuif oe ths-Musolbs op the Labynx. —In this the 
are iSed U k not an uncommon affection in children, and has alread 
been""referred to as laryugkaws-etridulus. Paroxysmal attacks oflaryngi- 
JZn are rare in th?St, but cases are described m Which the pahenj 
usually “a young girl, wakes at night in an attack of intense dyspna-a, 
may persist long enough to produce cyanosis. Liveing statethatithey ^ 
replace attacks of migraine. They occur m a characteristic form m 
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natim is complete!? prevented bv \\JJn ° 1 ,ltc,,,p '* to P'“- 

AN^miFM f thC Sl ‘ nS,)ry ™ nw (,f llu ' ll,r 3' nx w rare, 
a r d ? ^.therilicneuriti*- 

aHy associated *with dvxphneia and i * ,m b) l ‘ nto1 ,,M! wiiulpijio. It is tisu- 

aesthesia of the larynx is mra S °" Ui “" ,W pr,W,,t 1,1 > 0 ’^rh, IlypeV- 

branches^of^thc ^and 8 '^’!' f'"* '* for,mxl % *•» ®nimi of 

BCrV mM r,&,1S0 ^ “ ml T, ' U librt ' 8 mhm 

actiLpS 1 ;^JIV'l’Ei.r inl ‘ lbit ’ r lnA ' un ‘ 1 r, " ,,1,iU),h0 

mak cizrsn'isf : Mi r ,W - 

?hS*fh tUm ° r 5,1 ntilk ,, " u,,lsl 01,L ‘ lincuwoffwlric nerve, aud it is said 

vr™ hM •»«—«»««is 

canal 1 licrc mo instances in which persons appear to have lmil voluntary 
control over riie action of the heart. Oheync mentions the.e,^ of CoS 

Jr lmir' 1 ’ Wh ° ( " , 1 U !' 1 ,lle,,r '"‘P'ro when he pleased, and yet by an effort 
he had smf f° m<! » '. u :l b ,ain - which it seetns he had sometimes tried before 
he had sent for us.” Ketmdahon of the hearts action has also followed acid 
d nta ligature of one vagus. Irritation of the nuclei may also be accom¬ 
panied with a neurosis of tins none. Ou the other hand, when there is com- 
PlslOUSfeitt of the vagi, the inhibitory action may be abolished and the 

VU Ml bWay - Tl,,; ]u ^ Hctiwi is (hen greatly 
mc^ased. This is seen m some instances of diphtheritic neuritis firf 
involvement of the nerve by tumors, or its accidental removal or ligatfirc. 
Complete loss of function of one vagus, however, limy not be followed by any 
symptoms. J J 


(3> Sensory symptoms on the part of the cardiac branches are very varied. 
Normally, the heart's action proceeds regularly without the participation of 
consciousness, but the unpleasant feelings and sensations of,palpitation and 
^pam are conveyed to the brain through this nerve. How far the fibres of the 
pneumogastnc are involved in angina it is impossible to say. The various 
disturbances of sensation are descrilied under the eurdiac neuroses. 

, (d) Pulmonary Branches.—We know very little of the pulmonary branches 

of .th e va gi. The motor fibres are stated- to oonf rol the action of the bronchial 
mii8des7and it has long been held that asthma may be a neurosis of these 
fibres. The various alterations in the respiratory rhythm are probably due 
more to changes in the centre than in the nerves ihemselves. 


(e) Gastric and (Esophageal BranSkea.— The muscular movements of these 
part8 _6re pr esided over by the vagi ttd (vomiting is induced through them, 
usually reflexly, but also by direct irritation, aiuxuasningitis. .Spasm of the 
oesophagus generally occurs with other nervous phenomena. Giatndgia may 
sometimes be due to cramp of the stomach, but is more commonly a sensory 
disturbance of tEIs’nerve, due to direct irritation of the peripheral ends, or 
18 a neuralgia of the terminal fibres. ' ( Hujiger is said to be a sensation aroused 
by the pneumogastnc, and some forms^n nervous dyspepsia probably depend 
upon disturbed function of this nerve. The severe gastric crises which occur 
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in locqmotor ataxia are due to central irritation of the nuclei. Some describe 
exophthalmic goitre under lesions of the vagi. " 

■ 

(• 

Spinal Accessory Nerve ( Nervus accessorius). 

Paralysis.— 1 The smaller orinteraal part of this.nerve joins the vagus and 
is distributed through it to the laryngeal muscles. The larger external part 
is distributed to the stemo-mastoid and trapezius muscles. 

The nuclei of the nerve, particularly-of the accessory part, may be in¬ 
voked m liuibar .paralysis. The nuclei of the external portion, situated as 
they are in the cervical cord,'may be attacked in progressive degeneration of 
the motor nuclei of the cord. The nerve may be involved in the exudation of 
meningitis, or be compressed by tumors, or in caries. The symptoms of paraly¬ 
sis of the accessory portion 'which joins the vagus have already been given in 
the account of the palsy of the laryngeal branches of the pneumogastric. Dis¬ 
ease or compression of the external portion is followed by paralysis of the 
stemo-mastoid arid of the trapezius on the same side, i In paralysis-ef-one 
steraewnastoid, .the patient rotates the head with difficulty to the opposite 
side, but there is no torticollis, though in some cases the head is held obliquely. 
As the trapezius is supplied in jlart from the cervical nerves, it is not com¬ 
pletely paralyzed, but the portion which passes from the occipital bone to the 
acromion is functionless. The paralysis of the muscle is well seen when the 
patient draws a deep breath or shrugB the shoulders. The middle-portion of 
the .trapezius i»~also weakened, the shoulder droops a little, and the angle 
of thejseapula is retated inward by the action of the rhomboids and the levator 
annuli scapula:. Elevation of the arm is impaired, for the trapezius does not 
fix the scapula as a point from which the deltoid can work. 

Ift_progressiye_ muscular atrophy we sometimes see bilatera l paralysis of 
the se muscl es. Thus, if the sterno-mastoids arc affected, the heacTtends to 
fall back; when the trapezii are involved, it falls forward, a characteristic 
attitude of the head in many cases of progressive muscular atrophy. Gowers 
suggests that lesions of the accessory in difficult labor may account for those 
cases in which during the first year of life the child has great difficulty in 
holding up the head. In children this drooping of the head is an important 
symptom in cervical meningitis, the result of earies. 

The treatment of the condition depends much upon the cause. In the 
central nuclear atrophy but little can be done. In paralysis from pressure 
the symptoms may gradually be relieved. The paralyzed muscles should he 
stimulated by electricity and massage. 

Accessory Spasm. — (Torticollis; Wryneck.) —The forms of spaMii 
affecting the cervical muscles are best considered here, as the muscles supplied 
by the accessory are chiefly, though not solely, responsible for the condition. 
The following forms may be described in this section: 

' (a) Congenital Torticollis. —This conditton, also known as fixed torti¬ 

collis, depends upon the shortening and atrophy of the stemo-mastoid on 
one side. It occurs in children and may not be noticed for several years mi 
account of the shortness of the neck, the parents often alleging that it has 
only recently come on. It affects the right side almost exclusively. A ro- 
marlmhle circumstance in connection with it is the existence of facial asym- 
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anetry noted by Wilks, which appears to lie an essential pari of this congenital 
form. It Veurred in G cases reported by (loldiiig-Bird. In congenital wry¬ 
neck.the sternomastoid is shortened, hard and iirin, and in a iimdjliop of 
more or less advanced atrophy. This must Jki distinguished from tlio local 
thickening in the sterno-mastoid due to rupture, which may occur at the timo 
of birth and produce an induration or muscle callus. Although the sterno¬ 
mastoid is almost always affected, there arc rare cases in which the tihrmfs 
atrophy affects the trapezius. This form of wryneck in itself is unimportant, 
since it is readily relieved by tenotomy, hut Holding-Bird states that the facial 
asymmetry persists, or indeed may, as shown by photographs in my case, be¬ 
come more evident. With reference to the pathology of the affection, (Jolding- 
Bird concludes that the facial asymmetry and the torticollis arc integral parts 
of one affection which has a central origin, and is the counterpart in the head 
and neck of infantile paralysis with talipes in the fool. 

(b) Spasmodic Wiivnkck. —Two varieties of this spasm^oceur, the tonic 
and the clonic, which may alternate in the same ease; or, as is most common, 
they are separate and remain so from the outset. The disease,is most frequent, 
in adults and, according to (lowers, more common in females. In America 
it is certainly more frequent in males. Of the 8 or JO cases which came 
under my observation in Montreal and Philadelphia, all were males. In 
females it may be an hysterical manifestation. There may be a marked neu¬ 
rotic family history, but it is usually impossible to li\ upon any definite etio¬ 
logical factor. Some cases have followed cold; others a blow. Brissuud lias 
described what he calls mental torticollis. It is usually met with in neuras¬ 
thenic patients and in elderly persons, uml consists of a clonic sfuisin of the 
rotators of the head. 

The symptoms are well defined. In the tonic form the contracted sterno¬ 
mastoid draws the occiput toward the shoulder of the affected side; the chin 
is raised, and the face rotated to the other shoulder. The sterno-mastoid may 
be affected alone or in association .with the trapezius. When the latter is 
implicated the head is depressed still more toward the same side. In long¬ 
standing cases these muscles arc prominent and very rigid. I here may he 
some curvature of the spine, the convexity of which is toward the sound side. 
The cases in which the spasm is clonic arc much more distressing mid serious. 
The spasm is rarely limited to a single muscle. The sterno-mastoid is almost 
always involved and rotates the head so as to approximate the mastoid proc¬ 
ess to the inner end of the clavicle, turning the face to the opposite side and 
raising the chin. When with this the trapezius is affected, the depression of 
the head toward the same side is more marked. The head is drawn somewhat 
backward; the shoulder, too, is raised by its action. According to (lowers, the 
splcnius is associated with the sterno-mastoid about half as frequently as the 
trapezius. Its action is to incline the head and rotate tt slight y toward 
the same side. Other muscles may be involved, such as he scalenus and 
plat™ myoides; and in rare cases the head may he rotated by the deep cervi¬ 
cal muscles, the rectus and obliques. There arc cases in which the spasm » 
bilateral, causing a backward movement—the retro-collie spasm I his may 
he either tonic or clonic, and in extreme cases the face is horizontal and looks 

1 These clonic contractions may come on without warning, or lie preceded 
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for a time by irregular pains or stiffness of the neck. The jerking movements 
recur'every few moments, and it is impossible to keep the head still for more 
thap a minute or two. In time the muscles undergo hypertrophy and may be 
distinctly larger on one side than the other. In some cases the pain is consid¬ 
erable; in others there is simply a feeling of fatigue. The spasms cease dur¬ 
ing sleep. Emoti on, excitement, and fatigue increase them. The spasm may 
extend from the muscles of the neck and involve those of the face or of the 
.armB. 

The disease varies much in its course. Oases occasionally get well, but 
the great majority of them persist, and, even if temporarily relieved, the 
disease frequently recurs. The affection is usually regarded as a functional 
neurosis, but it is possibly due to disturbance of the cortical centres presiding 
over the muscles. . 

Treatment .—Temporary relief is sometimes obtained; a permanent euro 
is exceptional. .Various drugs have been used, but rarely with benefit. Occa¬ 
sionally, large doses of brom ide will lessen the intensity of the spasm. Mor¬ 
phia, subcutaneously, has been successful in some reported cases, but there 
is the great danger of establishing the morphia habit. Jdajyanism may be 
tried. Counter-irritation is probably useless. Fixation of the head mechan¬ 
ically can rarely be borne by the patient. These obstinate eases fall ultimately 
into the hands of the surgeon, and the operations of stretching, division, and 
excision of the accessory nerve and division of the muscles have been tried. 
Temporary relief may follow, but, as a rule, the condition returns. Risien 
Russell thinks that resection of (lie posterior branches of the upper cervical 
nerves is dost lively to give relief, and this has been done by Keen and 
other£ 

•(c) The nodding spasm of children may here be mentioned as involving 
chiefly the muscles innervated by the accessory nerve. It may be a simple trick, 
a form of habit spasm, or a phenomenon of epilepsy (E. nutans), in which 
case it is associated with transient loss «f consciousness. A similar nodding 
spasm may occur in older children. In women it sometimes occurs aB an hys¬ 
terical manifestation, commonly as part of the so-called salaam convulsion. 

Hypoglossal Nerve. 

This i s the motor nerve of the tongue and for most of thejnuscles attached 
to the hyoid bone. Its cortical centre is probably TheTower part of the ante¬ 
rior central gyrus. 

Paralysis. — (1) CnimriAj ,, Lesion.— The tongue is often involved in hemi¬ 
plegia, and the paralysis may result from a lesion of the cortex itself, or of 
the fibres as they pass to the medulla. It does not occur alone and is consid¬ 
ered with hemiplegia. There is this difference, however, between the cortical 
and other forms, that the muscles on both sides of the tongue may be more or 
«■ less affected but do not waste, nor are their electrical reactions disturbed. • 

(2) NncLg^R and. uleha-nuolear lesions of the hypoglossal result from 
slow progressive degeneration, as in bulbar paralysis or in locomotor ataxia: 
occasionally there is acute softening from obstruction of the vessels. The 
nuclei of both nerves are usually affected together, but may be attacked sepa¬ 
rately. Tmjjna and lead jjoisqning have also' been assigned as causes. The 
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dbres tiuiy be damaged by a tumor, ami al the base by meinng ilis; or tin' nerve 
is sometime involved in the condylar foramen by disease of the skull, ft may 
be involved in its course in a sear, ns in Hirkelt's ease, or compressed bv a 
tumor in the parotid region. As a result, jhero is loss of function in the 
nerve fibjes and the tongue undergoes atrophy on the nltccted side. It is 
protruded toward tlic paralyzed siile and may show librillarv twitching. 

The symptoms of involvement of one hypoglossal, either at fls centre or in. 
its course, are those of unilateral paralysis and atrophy of the tongue. When, 
protruded, it is pushed toward the iiflechxl side, and there are fibrillary twiteh- 
ings. The atrophy is usually marked and the mueous membrane on the affected 
side is thrown into folds. Articulation is not. much impaired in (lie unilateral 
affection. There is a remarkable triad of symptoms, to which lliigldings 
Jackson first called attention—i(unilateral hemi-utropliy of (be tongue, loss of 
power in the palate muscle, with paralysis of the larynx on the same side. 
When the disease is bilateral, the tongue lies,almost motionjess in the floor 
of the mouth; it is atrophied, and can not he protruded. Kpueeli mid mnsti- 
oatioa arc extremely dillicnlt and deglutition may he impair«|. If the seat of 
the disease is above the nuclei, there may be little or no wasting. The condi¬ 
tion is seen in progressive bulbar paralysis and occasionally in progressive mus¬ 
cular atrophy. » , 

Th&duigno.vs is readily made and the situation of the lesion can usually 
be determined, since when supra-nuclcar there is associated hemiplegia mid 
no wasting of the muscles of the tongue. Nuclear disease is only occasionally 
unilateral; most commonly bilateral and part of a bulbar paralysis. II should 
be borne in mind that the fibres of the hypoglossal may be ipvolved within the 
medulla after leaving their nuclei. In such a case there may he paralysis of 
the tongue on one side and paralysis of the limits on the opposite side, and the 
tongue, when protruded, is pushed toward the sound side. 

Spurn. —This rare affection may be unilateral or bilateral. It is most fre¬ 
quently a part of some other convulsive disorder, such as epilepsy, chorea, or 
spasm of theiacial muscles. In some cases of si uttering, spasm of the longue 
precedes the explosive utterance of the words. It may occur in hysteria, and 
is saidTolbUow reflex irritation in the fifth nerve. The most remarkable, eases 
are those of paroxysmal clonic spasm, in which the tongue is rapidly thrust in 
and out, as many us forty or fifty times a minute. Jn the ease reported by 
Gowers the attacks occurred during sleep and continued for a year and a half. 
The spasm is usually bilateral. Wendt has reported a case in which it was 
unilateral. The prognosis is usually good. 


XV. DISEASES OF THE SPINAL NERVES. 

CunvrcAi, Plexus. 

(1) Oooipito-cervical Neuralgia.— This involves the nerve territory sup¬ 
plied by the occipitalis major and minor, and the auricular.* magnus nerves. 
The pains are chiefly in the back of the head and neck and in the ear. The 
condition mavJfollow cold and is sometimes associated with stiffness of the 
neelr or WiiSkT TTnless connected with it there exists disease of the bones 
or unless it is due to pressure of tumors, the outlook is usually good. There 
67 
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arc tender points midway between tbc mastoid process and the spine and just 
above Che parietal eminence, and between the stemo-mastoid and tljja trapezius. 
The affection may be due to direct pressure in carrying heavy weights., 

(2) Pressure of Cervical Bjbs. —It is remarkable how common is this 
anomaly, and the X-rays have shown that a series of cases of (a) wasting 
of one arm, particularly of the small muscles of the hands, occurring some- 
.imes in families, (6) neuralgic and panesthelie conditions,, and (c) local 
ipasms of the muscles of the hand, are due to the pressure of a cervical rib on 
;he nerves. The diagnosis is readily made and prompt relief follows removal 
3f the rib. 

(3) Affections of the Phrenio Nerve. —Paralysis may follow a lesion in 
the anterior horns at the level of the third and fourth cervical nerves, or may 
be due to compression of the nerve by tumors or aneurism. More rarely 
paralysis results from neuritis, diphtheritic or saturnine. 

When the diaphragm is paralyzed respiration is carried on by the intercos¬ 
tal and accessory muscles. When the patient is quiet and at rest little may be 
noticed, but the abdomen retracts in inspiration and is forced out in expiration. 
On exertion or even on attempting to move there may be dyspnoea. If the 
paralysis sets in*8uddenly there may be dyspnoea and lividity, which is usually 
temporary (W,. Pasteur). Interaurrent attacks of bronchitis seriously aggra¬ 
vate the condition. Difficulty in coughing, owing to the impossibility or 
drawing a full breath, adds greatly to the danger of this complication. 

When the phrenic nerve is paralyzed on one side the paralysis may be 
scarcely noticeable, but Careful inspection shows that the descent of the dia- 
plirugm is much less on the affected side. 

The diagnosis of paralysis is not always easy, particularly in women, who 
habitually use this muscle less than men, and in whom the diaphragmatic 
breathing is less conspicuous. Immobility of the diaphragm is not uncommon, 
particularly tin diaphragmatic pleurisy, in large effusions, and in extensive 
emphysema. The muscle itself may be Regenerated and its power impaired. 

Owing to the lessened action of the diaphragm, there is a tendency to 
accumulation of blood at the bases of the lungs, and there may be impaired 
resonance and signs of oedema. As a rule, however, the paralysis is not con¬ 
fined to this muscle, but is part of a general neuritis or an anterior polio¬ 
myelitis, and there are other symptoms of value in determining its presence. 
The outlook is usually serious. Pasteur states that of 15 cases following diph¬ 
theria, only 8 recovered. The treatment is that of the neuritis or polio-myelitis. 

Hiccough. —Here may, perhaps, best be considered this remarkable syrop- 
■ tom, caused by intermittent, Budden contraction of the diaphragm. The mech¬ 
anism, however, is complex, and while the afferent impressions to the respira- 
toiy centre may be peripheral or central, the efferent are distributed through the 
phrenic nerve to the diaphragm, causing the intermittent spasm, and through 
the laryngeal branches of the vagus to the glottis, causing sudden closure as 
«the air is rapidly inspired. W. Langford Symes groups the cases into: , 

(а) Inflammatory, seen particularly in affections of the abdominal vis¬ 
cera, gastritis, peritonitis, hernia, internal strangulation, appendicitis, suppu¬ 
rative pancreatitis, and in the severe forms of typhoid fevgr. 

(б) Ikbitativk, as in the direct stimulation of the diaphragm when ven 
hot substances are swallowed, in disease ol the oesophagus near the diaphragm. 
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nephritis. * ' 1 sof « , l' r «»uu.* interstitial 
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hysteria, epilepsy, shock, or cerebral tumors. Of those cases Hi., hysterica 
are, perhups, the most obstinate. - nuU 

The. treatment is often very unsatisfactory Sometimes in tin.. 

forms a sudden roller irritation a,It check d/al once, Headers 
Symposium will remembe tha, the physician lirvxuuacLu* recommended m 
Austpphanes who had hiccough fii.m eating too much, cither/1« hold his 
hioath (which for trivial forms of hiccough ,» very satisfacb.n )[Tr lo ZrZ 
WithA little water; lull if it stilt continued. •• trcklu your nose with something 
and sneeze, and if yon sneeze once or (Mice even (lie imj-violent hiccough 
is sure to go the attack must tunc been of some severity. as it is staled 

subsequently that the hiccough lh)1 Jm | .^appear mild ..ad 

resorted to the sneezing. • ' 

/ Ico, a teaspoonful of salt and lemon-juice, or salt and vinegar, or a tea¬ 
spoonful of raw spirits may be tried. When the hi.cough is due to gastric 
irritation, lavage is sometimes promptly cuialne. I saw a case of a week's 1 
duration cured by a hypodermic injection of gr. ( of apomorplim. In obsti- 1 ' 
nate cases (lie various antispasmodics lane been used in*succession., I’ilo-r. 
carpine has been reeommended. The ether spray on the epigastrium niav lie 
promptly curative. Hypodermics of morphia, iiilialalions of chloroform, (lie 
use of nitrile of amyl and of nitroglycerin, tune been benelicial in some cases. 
Galvanism over the phrenic nerve, or pressure on the nerves, applied Mwcdi : 
the heads of (lie slerno-cleido-mastrild muscles may lie used. Strong traction 
upon the tongue may give immediate relief. 


Hr win u. I’i.iai s 

(1) Combined Paralysis.—The plexus nun he involved in (lie supracla¬ 
vicular region by compression of I lie nerve trunks as they leave the spine, or by 
tumors and other morbid processes in the on k Heli mH Im rbiviele lesions are 
more common and result from injurii . following si wIoluUmii or fruelure. some¬ 
times; from ^neuritis. A oomoat rib may bad to a pressure paraly-is of 
the lower cord of the plexus. A not infrequent form of injury in this re¬ 
gion follows-falls or blows on tho nock, which by lateral Ilex ion of the 
bead and depression of the shoulder seriously stretch the plexus. The en¬ 
tire plexus may be ruptured and the arm lie totally pnrulv/cd. The rupture 
may occur anywhere between the vertebra' and the clavicle, anil involve 
“H the cords of the plexus, or only the upper ones. The so-called "obstet¬ 
rical palay,” duo to drawing apart of the head and I lie shoulder during 
delivery, is an instance of this sort of injury. In these cases, however, the 
rupture of the plexus is usually only a partial one, involving its upper cord 
alone, so that the deltoid, .biceps, supra- and infra-spinati, brjichialis anticus, 
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and'Supinator longus muscles may alone be affected. When the entirg plexus 
h as be en raptured a complete motor., and sensory paralysis of themrm is pro¬ 
duced. • The roots may even he tom away from the spinal cord. Theqaupfl will 
then be contracted on the side of the injury, and the arm hang from the body 
like a flail. Another common cause of lesion of the brachial plexus fi luxation ' 
of the head of the humerus, particularly the subcoracoid form. 

A primary neuritis of the brachial plexus is rare. More commonly the 
•process is an ascending neuritis from a lesion of a peripheral branch, involving 
first the radial or ulnar nerves, and spreading upward to the plexus, producing 
gradually complete loss of power in the arm. 

(2) lesions of Individual Serves of the Plexus. —(a) Long Thoracic 
Nerve.— S err at us paralysis follows injury to this nerve in the neck, usu¬ 
ally by direct pressure in carrying loads, and i* very common in soldiers. 

It may be due to a neuritis following an acute infection or exposure. Isolated 
serratus paralysis is rare. It "usually occurs in connection with paralysis of 
other muscles of the shoulder girdle, as in the myopathies and in progressive 
muscular atrophy! Concomitant trapezius paralysis is the most frequent. In 
the isolated paralysis there is little or no deformity with the hands hanging 
by the sides. There is slight abnormal obliquity of the posterior border of the 
scapula and prominence of the inferior angle, but when, as so commonly hap¬ 
pens, the middle part of the trapezius is also paralyzed, the deformity is 
marked. The shoulder is at a lower level, the inferior angle of the scapula 
is displaced inward and upward, and the superior angle projects upward. 
When the a.rms are held out in front at right angles to the body the scapula 
becomes winged and stands out prominently. The arm can not, as a rule, 
be raised above the horizontal. The outlook of the cases due to injury or to 
neuritis is good. 

(6) ClBDUiufLEX Nerve. —This supplies tho deltoid and the teres minor. 
The nerve is apt to be involved in injuries, in dislocations, bruising by a 
crutch, or sometimes by extension of inflammation from the joint. Occasion¬ 
ally the paralysis arises from a pressure neuritis during an illness. As a con¬ 
sequence of loss of power in the deltoid, the arm can not be raised. The wast¬ 
ing is usually marked and changes the shape of the shoulder. Sensation may 
also be impaired in the skin over the muscle. The joint may be relaxed and 
there may be a distinct space between the head of the humerus and the 
acromion. 

(c) Unacuxo-BpiiUL Pa ral ysis : Radial Paralysis. —This is one of the 
most common of peripheral palsies, and results from the exposed position <>[ 
the musculo-spiral nerve. It is often bruised in the use of tho crutch, hv 
injuries of the arm, blows, or fractures. It is frequently injured when a 
person fall* asleep with the arm over the back of a chair, or by pressure of 
the body upon the arm when a person is sleeping on a bench or on the ground. 

It may be paralyzed by sudden violent contraction of the triceps. It is sonn- 
* times involved in a neuritis from cold, but this is uncommon in comparison 
with other causes. The paralysis of lead poisoning is the result of involve¬ 
ment of certain branches of this nerve. 

A lesion when high up involves the triceps, the brachialis anticus, and the 
supinator longus, as well as the extensors of the wrist and fingers. Natural!', 
m Ineinna Inst ahmro +Vio elhnw the nrm muscles and the Rimini) tor lontTUS arc 
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spared.. The most characteristic feature of the paralysis is the wrist-drop and 
the inability to extend the first phalanges of the lingers and thumb. In' the 
pressure palsies the supinators are usually involved and the movements of 
supination can not be accomplished. The sensations may 1 m; impaired, or there 
may be marked tingling, but the loss of sensation is rarely so pronounced as 
that of motion. 

The affectitm is readily recognized, but it is sometimes dillieiilt to say upon 
what it depends. The sleep and pressure palsies are. as a rule, unilateral um\ 
involve the supinator longus. The paralysis from lead is bilateral and the 
supinators are unaffected. Bilateral wrist-drop is a very common symptom 
in many forms of multiple neuritis, particularly the alcoholic; hut the mode 
of onset and the involvement of the legs and aims are features which make the 
diagnosis easy. The duration and course of the miisculo-spirnl paralyses are 
very variable. The pressure pukies may disappear in a few days. Recovery’ 
is the rule, even when the affection lasts for many weeks. Tin; electrical exam¬ 
ination is of importance in the prognosis, and the rules laid down under 
paralysis of the facial nerve hold good here. •. 

The treatment is that of neuritis. 

(d) Ulnae Nkkvk. —The motor branches supply the ulnar half of the deep 
flexor of the fingers, the muscles of the liltIfc linger, the mlerossei, the adduc¬ 
tor and the inner head of the short flexor of the thumb, and the ulnar flexor 
of the wrist. The sensory branches supply the ulnar side of the hand—two 
and a half fingers on the back, and one and a half fingers on the front. Pural- 
ysis may result from pressure, usually at the elbow-joint, although the nerve 
is here protected. Possibly the neuritis in the ulnar norvje in srtipe cases of 
acute illness may be due to this cause, dowers mentions the case of*u lady 
who twice had ulnar neuritis after confinement. Owing to paralysis of* tho 
ulnar flexor of the wrist, the hand moves toward the radial side; adduction 
of the thumb is impossible; the first phalanges cun not be flexed, und tho 
others can not be extended. In long-standing cases the first, phalanges are 
overextended and the others strongly flexed, producing the claw-hand; but this 
is not so marked as in the progressive muscular atrophy. 1 he loss of sensa¬ 
tion corresponds to the sensory distribution just mentioned. 

(e) Median Nkkve.— 1 This supplies tho flexors of the fingers except the 
ulnar half of the deep flexors, the abductor and the flexors of the thumb, the 
two radial lumbricales, the pronators, and the radial flexor of the wrist. The 
sensory fibres supply the radial side of the palm and the front of the thumb, 
the first two fingers and half the third finger, and the dorsal surfaces of tho 


same three fingers. . . 

This nerve is seldom involved alone. Paralysis results frojn injury and 
occasionally from neuritis. The signs are inability to pronale Jhe forearm 
beyond the mid-position. The wrist can be flexed only toward the ulnar side; 
the thumb can not be opposed to the tips of fingers. The second phalanges 
can not be flexed on the first; the distal phalanges of tho first and second 
fingers can not be flexed; but in the third and fourth 
be performed by the ulnar half of the flexor pro undus 1 he loai °* ^^1011 
is in the region corresponding to the sensory distribution ^dy mention«l. 
The wasting of the thumb muscles, which is usually marked m this paralysis, 
gives to it a characteristic^ appearance. 
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Lumbar and Sacral Plexuses. 

The lumbar plexus is sometimes invdlved iu-grosidths oi the lymph-gitads, 
in psoas abscess, and in disease <jf the bones of the vertebra). Of its branches 
the obturator nerve is occasionally injured during parturition. When para¬ 
lyzed the power is lost over the adductors of the thigh and one leg can not 
life crossed over the other. Outward rotation is also disturbed! The anterior 
crural nerve is sometimes involved in wounds or in dislocation of the”hip-joint, 
less commonly during parturition, and sometimes by disease of the bones and 
in psoas abscess. The special symptoms of affection of this nerve are paralysis 
of the extensors of the knee Vith wasting of the muscles, anesthesia of the 
antero-lateral parts of the thigh and of the’inner side of the leg to the big 
toe. This nerve is sometimes involved early in growths about the spine, and 
there may be pain in its area of distribution. Loss of the power of abducting 
the thigh results from paralysis of the gluteal nerve, which is distributed to 
the gluteus medius and minimus muscles. 

External Cutaneous Nerve .—A peculiar form of sensory disturbance, con¬ 
fined to the territory of this nerve, was first described by Bernhardt in 1895, 
and a few months later by Roth, who gave it the name of meralgia paraesthet¬ 
ica. The disease is probably due fo a neuritis which seems to originate in that 
part of the nerve where it passes under Poupart’s ligament, just internal to 
the anterior superior iliac spine. The nerve is usually tender on pressure at 
this point. The disease is more common in men. Musser and Sailer in 1900 
collected 99 cases, of which 75 were in men. A large number of the cases are 
attributable to direct traumatism or to simple pressure on the nerve by the 
aponeurotic canal through which it passes. Pregnancy is among the more 
conimon causes in women. The sensory disturbances consist of various forms 
of parffisthesia located over the outer side, of the thigh, oftentimes with some 
actual diminution in the acuity of sense perception. The symptoms in varying 
intensity may persist for years, and the discomfort in some cases be so great, 
and so much exaggerated even by the mere touch of the clothing, that patients 
may be greatly incapacitated thereby. Excision of the nerve as it passes under 
Poupart’s ligament has given good results. 

The sacral plexus is frequently involved in tumors and inflammations 
within the pelvis and may be injured during parturition. Neuritis is com¬ 
mon, usually an extension from the sciatic nerve. 

Of the branches, the sciatic nerve, when injured at or near the notch, eauset 
paralysis of the flexors of the legs and the muscles below the knee, but injur) 
below the middle of the thigh involves only the latter muscles. There is aW 
anaesthesia of the outer half of the leg, the sole, and the greater portion ol 
the dorsum of the foot. Wasting of the muscles frequently follows, and then 
may be trophic disturbances. In paralysis of one sciatic the leg is fixed at 
the knee by the action of the quadriceps extensor and the patient is able tc 
'walk. 

Paralysis of the small sciatic nerve is rarely seen. The gluteus maximu 
is involved and there may be difficulty in rising from a seat. There is a str'q 
of anaesthesia along the back of the middle third of the thigh. 

External Popliteal Nerve .—Paralysis involves the perontei, the long ex 
tensor of the toes, tibialis anticus, and the extensor brevis digitorum. Tb 



DISEASE ,S OF THE PERIPHERAL NERVES. 


1039 


%nkle can.not be lie.Mil, resulting in a condition known as foot-drop, and as 
the toes caAnot be raised the whole leg must lie lifted, producing the charac¬ 
teristic steppage gait seen in so many*forms of peripheral neuritis. In long¬ 
standing cases the foot is permanently extended and there is wasting of'tho 
anterior tibial and peroneal muscles. The loss of sensation is hi the outer 
half of the front, of the leg and on the dorsum of (lie foot. 

Internal Popliteal Nerre .— When paralwcd, plantar Ilex ion itf the foot and 
flexion of the toes are impossible. The foot can not be adducted, nor can the 
patient rise on tiptoe. In long-standing eases talipes calcaneus follows and 
the toes assume a elaw-like position from secondary contracture, due to o\er- 
extension of the proximal and flexion of the second and third phalanges. 


Sciatica. 

This is, as a rule, a neuritis cither oT the .sciatic nerve or of its cords of 
origin. It may in some instances he a functional neurosis or neuralgia. 

It occurs most commonly m adult males. A history of jiieumal ism or of 
ggjit is present in many cases. Exposure to cold, particularly after heavy 
muscular exertion, or a severe welting are not uncommon causes. Within the 
pelvis the nerves may he com pressed by bii'ge ovarian or uteryie tumors, by 
lymphadcnomala, by the fielal head during labor; occasionally lesions of the 
hipsjoint induce a secondary sciatica. More commonly, however, the condition 
is due-to-chrome arthritis of the spinal column. The condition of the nerve 
has been examined in a few cases, and it lias til leu Ink'll seen in the operation 
of stretching. It is, as a rule, swullen, reddened, and in a imidilfoii of inter¬ 
stitial neuritis. The affection may he most intense at tho sciatic notch or in 
the nerve about the middle of the thigh. (i • 

Of the symptoms, pain is the most constant and troublesome. I lie onset 
may bo severe, with slight pyrexia, hut, as a rule, it is gradual, and for a time 
there is only slight pain in the back,of the thigh, particularly m certain posi¬ 
tions or after exertion. Soon the pain becomes more mleiise, and instead of 
being limited to the upper portion of the nerve, extends down the thigh, reach¬ 
ing the foot and radiating over (he entire distribution of the nerve, the 
patient can often point out the most sensitive spots, usually at the notch.or 
in the middle of the thigh; and on pressure these are exquisitely painful, ihe 
pain is described as gnawing or burning, and is. Usually constant, hut ill some 
instances is paroxysmal, and often worse at night. Op walking d may he very, 
great; the knee is bent and the lialient treads on the toes, so as o relieve the 
tension on the nerve, in protracted eases (here , nay be mu el, wasting of 
the muscles, hut the reaction of degeneration can seldom be obtained. In these 
chronic cases cramp may occur ami fibrillar contractions. Herpes may develop, 
but this is unusual. In rare instances the neunl.s ascends and involves tho 

8P /mvTduration and course arc extremely variable. As a rule it is an oh, 
stiaatedbtik lasting for months, or even, with slight remissions, for years. 

uncommon, and the disease mav he relieved ,n one nerve only 
to appear in the other. In the severer forms the patient is bedridden, and 
such*cases prove among tho most distressing and trying winch the physician 

is called upon to treat. 



1040 DISEASES OF THE NERVOUS SYSTEM. 

In the diagnosis it is important, in the first place, to determine whether^ 
the disease is primary, or secondary to'some affection of the pebdk or of the 
spinal pord. A careful rectal-examinatiah should be made, and, in women, 
pelvic tumor should be excluded Lug ibago m ay be confounded with it. ^Af¬ 
fections of the hip-joint, are easily distinguished by the absence of tenderness 
in the course of the nerve and the sonse-of-paw-oa-raovement of the hip-joint 
or on pressure in the region of the trochanter. ZThere arc instances ofjsacxo- 
jliamdlacase in which the patient complains of pain in the upper parrof the 
thigh, which may sometimes radiate; but careful examination will readily 
distinguish between the affections.Pressurejjn thc nerve trunks of the cauda 
equina, as a rule, causes bilateral pain and disturbances of sensation, and, as 
double sciatica is rare, these circumstances always suggest lesion of the nerve 
roots. ^Between the..severe lightning pains of tabea^ad sciatica the differences 
* ar e usually .well defined. * 

Treatment.— The spinal column should be carefully and systematically ex¬ 
amined, for numerous cases have been relieved by orthopedic. procedures. The 
pelvic organs should also bo investigated. Constitutional conditions, such as 
rheumatism and gout, should receive appropriate treatment. In a few cases 
with pronounced rheumatic history, which come on acutely with fever, the 
i.salicylatea.seem to do good. Inf other instances they are quite useless. If 
there is ajsuspicioa of syphilis, the iodide of potassium should be employed, 
and ir&ganty cases salines. 

-ilesl in bed with fixation of the limb by means of a long splint is a most 
valuable method of treatment in many cases, one upon which Weir Mitchell 
has specially insisted. I have known it to relieve, and in some instances to 
cure, dbstinate and protracted cases which had resisted all other treatment. 
^-Hydrotherapy is sometimes satisfactory, particularly the warm baths or the 
mud baths. Many cases are relieved by a prolonged residence at one of the 
thermal springs. 

< Antipyrin, antifebrin, and quinine arewf doubtful benefit. 

-| I peal applications are more beneficial. The hot-iron or the thermo-eautery 
or blisters-relieve the pain temporarily. Deep injections into the .nerves give 
great relief and may be necessary for the pain. It is best to use.cocaine at 
first, in doses of from an eighth to a quarter of a grain. If the pain is un¬ 
bearable'morphia may be used, but it is a dangerous remedy in sciatica and 
should be withheld as long as possible. The disease is so protracted, so liable 
to relapse, and the patient’s morale so undermined by the constant worry and 
the sleepless nights, that the danger of contracting the morphia habit is very 
great. On no consideration should the patient be permitted to use the hypo¬ 
dermic needle himself. It is remarkable how promptly, in some cases, the 
at rti n fiii r wi «w .afa the nerve will relieve the pain; Acupuncture 
may.also be tried; the needles should be thrust deeply into the most painful 
spot for a distance of about 2 inches, and left for from fifteen to twenty 
minutes. The injection of chloroform into the nerve has also been reerfta- 
mended. 

Electricity-is an uncertain remedy. Sometimes it gives prompt relief; in 
other cases it may be used for weeks without the slightest benefit. It is most 
serviceable in the chronic cases in which there is wasting of the legs, and 
should be combined with massage. The galvanic current should bo used; a 



GENERAL AND FUNCTIONAL DISEASES. 1041 

lkt electrode should be placed over the viatic notch, and a smaller one used 
along the fcurse of the nerve and its branches, la. very, obstinate cases'nerve- 
stretching may be employed. It Ms sometimes successful* but in other in- 
stances the condition recurs and is as bad a* ever. 


G. general and functional diseases. 

L ACUTE DELIRIUM (QglTs Mania). 

Definition. —Acute delirium which runs a njpidlv fatal course, with alight 
fever, and in which post mortem no lesions are found sullieicnt to account for 
the disease. 

Eti o l ogical factors are emotional strata, menial shock and djstrcss, physical" 
pain, toxaeqyia or infection. It may occur during convalescence from fevers. 
It is a rare disease, and almost all authors arc agreed that, with few exceptions, 
it ia peculiar to women. Cases are reported by many old writers under the 
term brain fever or phrenitis. Hell, at. the lime Superintendent of the Merman 
Asylum, described it * accurately under the designation, “ it form of disease 
resembling some advanced stages of mania apd fever.” 

The disease may set in abruptly or he preceded by a jieriod'of irritability, 
restlessness, and insomnia. The mental symptoms develop with rapidity and 
may quickly reach a grade of the most intense frenzy. There are the wildest 
hallucinations and outbreaks of great violence. The patient talks incessantly, 
but incoherently and unintelligibly. No sleep is obtained, mid id last, worn 
out with the intensity of the muscular movements, the putittat beeoihcsaitterly 
prostrated and assumes the sitting or recumbent jiosture. There may sojne- 
times be definite salaam movements, and in a case which 1 saw at Westphal’Bj 
clinic the patient incessantly made motions as if working a pump handle. After 
a period of intense bodily excitement, lasting for from twenty-four to thirty- 
six hours or longer, the patient ean*bo examined, and presents the conditions 
which Bell deserilied as typlio-mania. The temperature ranges from 102° to 
104°, or oven higher. The tongue is dry, the pulse rapid and feeble; some¬ 
times there are seen on the skin hull® and pustules, and frequently sores from 
abrasion and self-inflicted injuries. Toward the dose or, according to Spitzka, 
even during the development of the disease there may lie lucid intervals. There 
may be peteehimon the skin, and often there is marked congestion of the face 
and extremities. The duration of the disease is variable. Very acute cases 
may terminate within a week; others persist for two or even three weeks. The 
course of the disease is almost uniformly fatal. The anatomical condition is 
practically negative, or at any Tate presents nothing distinctive. There is great 
venous engorgement of the vessels of the meninges and of the gray cortex. 
In two cases in which I made a careful microscopical examination of the gray 
matter there were perivascular exudation and leucocytes in the lymph sheaths, 
an<T perigangliar spaces. In the inspection of fatal cases of acute del mum 
careful examination should he made of the lungs and ileum. It should be 
borne in minebihat in a majority of the cases dying in tins manner, there is 
engorgement of the bases of the lungs or eve n deglutition pneumonia. 

* American Journal of Insanity, 1849, 
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The nature of the disease is quite unknown. Some of the cases suggest/ 
acute‘infection. Spitzka thinks that it is due to an autochthonous nerve 
poison. • 

Diagnosis. —There arc several diseases which may present identical symp¬ 
toms. As Bell remarks in his paper, the first glance in many cases suggests 
typhoid^ fever, particularly when the patient is seen after the violence of the 
mania has subsided. He gives two instances of this which* were admitted 
from a general hospital. Enlargement of the spleen, the occurrence of spots, 
and the history give clews for the separation of the cases; but there arc in¬ 
stances in which it is at first impossible to decide. Moreover, typhoid fever 
may set in with the most intense delirium. The existence of fever is the most 
deceptive symptom, and its combination with delirium and dry tongue so com¬ 
monly means typhoid fever that it is very difficult.^ avoid error. 

Acute pneumonia may come on with violent maniacal delirium and the 
pulmonary symptoms may be entirely masked. 

Occasionally acute uraemia sets in suddenly with intense mania, and finally 
subsides into a fatal coma. The condition of the urine and the absence of 
fever would be important diagnostic features. 

The character of the delirium is quite different from that of mania a potu. 
It may be extremely difficult to differentiate acute delirium from certain cases 
of cortical meningitis occurring in connection with pneumonia, ulcerative 
endocarditis or tuberculosis, or due to extension from disease of the ear. This 
sets in more frequently with a chill, and there may be convulsions. 

Treatment. —Even though bodily prostration is apt to come on early and 
be profound, in tip; case of a robust man free venesection might be tried. 1 
I havd been criticised for this advice, but repeat it. It is not at all improb¬ 
able that some of the many cases of mania in which Benjamin Rush let blood 
'with such benefit belonged to this class of affections. Considering its remark¬ 
able calming influence in febrile delirium, the cold bath or the cold pack should 
be employed. Morphia and chloroform onay be administered and hyosune 
and the bromides may be tried. Krafft-Ebing states that Solivetti has obtained 
good results by the use of ergotin. Unfortunately, as asylum reports show, the 
disease is almost uniformly fatal. 


EL PARALYSIS AGITANB. 

(Parkinson’s Disease; Shaking Palsy.) 

Definition. —A chronic affection of the nervous system, characterized by 
muscular weakness, tremors, and rigidity. 

Etiology. —Men are more frequently affected than women. It rarely 
occurs under forty, but instances have been reported in which the disease began 
about the twentieth year. It is by no means an uncommon affection. Direct 
•heredity is rare, but the patients often belong to families in which there •an¬ 
other nervous affections. Among exciting causes may be mentioned exposure 
to cold and wet, and business worries and anxieties. In some instances the 
disease has followed directly upon severe mental shock or trauma. Cases have 
been described after the specific fevers. Malaria is believed by some to be an 
important factor, but of this there is no satisfactory evidence. 
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Morbid Anatomy. —No constant lesions have boon found. The similarity 
between certain of the features of Parkinson's disease; and (host; of ohl ago 
suggest that the affection may depend upon a premature senility of certain 
regions of the brain. Our organs do not age uniformly, but in some, owing to 
hereditary disposition, the process may he more rapid than in others. “ Park¬ 
inson’s disease has no characteristic lesions, hut on the other hand it is not a 
neurosis. It ln!s for an anatomical basis the lesions of cerebro-spinnl senility* 
which only differ from those of true senility in their early onset and greater, 
intensity” (l)ubief). The important changes are doubtless in the cerebral 
cortex. 

Symptoms. —The disease begins gradually, usually in one or other hand, 
and the tremor may be either constant or intermittent. With this may la; asso¬ 
ciated weakness or still'ne^. At first these symptoms limy he present, only 
after exertion. Although the onset is slow and gradual in nearly all eases,"' 
there are instances in which it sets in abruptly after fright or,trauma. When 
well established the disease is very characteristic, and the diagnosis can lie made 
at a glance. The. four prominent symptoms are tremor, weakness, rigidity, 
and the attitude. 

Tbbmob. —This may ho in the four extremities or confined to hands or 
feet; the head is not so commonly affected. •The tremor is usually marked in 
the hands, and the thumb and forefinger display the motion made in the act 
of rolling a pill. At the wrist there are movements of pronatmn and supina¬ 
tion, and, though less marked, of flexion and extension. The upper-arm mus¬ 
cles are rarely involved. In the legs the movement is most evident at the 
ankle-joint, and less in the toes than in the fingers. Shutting of'tjie head is 
less frequent, hut does occur, and is usually vertical, not rotatory. Lite rate 
of oscillation is about five per second. Any emotion exaggerates the inovcnifut. 
The attempt ul a voluntary movement may check the tremor (tin; patient may 
be able to thread a needle), but it returns with increased intensity. The 
tremors cease, as a rule, during sleep, but. persist when the muscles are not 
in use. The- writing of Uie patient is tremulous and zigzag. 

Weakness. —Loss of power is present in all cases, and may occur even be¬ 
fore the tremor, but is not very sinking, as tested by the dynamometer until 
the late stages. The weakness is greatest where the tremor is most developed 
The movements, too, are remarkably slow. There is rarely complete loss of 


rower 

Bigidity may early be expressed in a slowness and stiffness in the volun¬ 
tary movements, which are performed with some effort and d.flieu ty, and all 
the actions of the patient are deliberate. Tins rigidity is m all the muscles, 
and leads ultimately to the characteristic attitude. 

Attitude and Gait. —The head is bent forward the back is bow«1 and 
the arms are held away from the body and are somewhat flexed at the t»w- 
joints. The face is expressionless, and the movements of the 1. . are 
slow. The "eyebrows are elevated, and the whole expression is immobile oi> 
mask-like the so-called Barkinsou^jnask. The voice, as pointed out bv Bu - 

SS Jfct ESS-** "t *- ■‘Sfi 

a sentence; then the words are uttered with rap 1 ty, . h 0 f 

SkSfitf? hL 5L? 
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hand is at rest; in the late stages they can not be extended. Occasional^ 
there*is overextension of the terminal phalanges. The hand is usually turned 
toward the ulnar side and the attitude somewhat resembles that of advanced 
cases of rheumatoid arthritis. In the late stages there are contractures at the 
elbows, knees, and ankles. The movements of the patient are characterized 
by great deliberation. He rises from the chair slowly in the stooping atti¬ 
tude, with thfe head projecting forward. In attempting to*walk the step-; 
are short and hurried, and, as Trousseau remarks, he appears to be running 
after his centre of gravity. This is termed festination or propulsion, in con¬ 
tradistinction to. a peculiar gait observed when the patient is pulled backward, 
when he makes a number of steps and would fall over if not prevented—retro- 
pulsion. 

Tfhe reflexes arc normal in most eases, but in a few they are exaggerated. 

. Of sensory disturbances Charcot has noted abnormal alterations in the 
temperature sense. The patient may complain of subjective sensations of heat,_ 
either general or local—a phenomenon which may be present on one side only 
and associated with an actual increase of the surface temperature, as much 
as 6° F. (Gowers). In other instances, patients complain of cold. Localized 
sweating may be* present. The skin, especially of the forehead, may be thick¬ 
ened. The mental condition rarely shows any change. 

Variations in the Symptoms. —The tremor may be absent, but the rigid¬ 
ity, weakness, and attitude are sufficient to make the diagnosis. The disease 
may be hemiplegic in character, involving only one side or even one limb. 
Usually these arc but stages of the disease. 

Diagnosis.—In t well-developed eases the disease is recognized at a glance. 
The attitude, gait, stiffness, and mask-like expregsi^n arc points of as much 
importance as the oscillations, and usually serve to separate the cases from 
s enile and other forms of tremor. 7 Disseminated sclerosis develops earlier, and 
is characterized by the nystagrftus, and the scanning speech, and does not pre¬ 
sent the attitude so constant in paralysis, agitans. Yet Schultze and Sachs 
have reported cases in which the signs of multiple sclerosis have been asso¬ 
ciated with those of paralysis. The hemiplegic- form- mighif be -confounded 
■ with pr>»( -hemiplegic tremor, but the history, the mode of onset, and the greatly 
increased reflexes would be sufficient to distinguish the two. T he Parkins onian 
face is of great importance in the diagnosis of thejatacure and anomalous 
forms. j*p- 

The disease is incurable. Periods of improvement may occur, but the tend¬ 
ency is for the affection to proceed progressively downward. It is a slow, 
degenerative process and the cases last for years. ’ 

Treatment. —There is no method which can be recommended as satisfac¬ 
tory in any respect. Aisanic, opium, and hyoscyamine may be tried, but the 
friends of the patient should be told frankly that the disease is incurable, 
and that nothing can be done except to attend to the physical comfort* of the 
patient. Regulated and systematized exercises should be carried out •. 

. Other Forms of Tremor. 

» 

(o) Simple Tremor. —This is occasionally found in persons in whom it is 
impossible to assign any cause. It may be transient or persist for an indefi- 
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*nite time. It is often extremely slight, and is aggravated by all causes which 
lower the ^tality. 

(&) Hereditary Tremor. —C. L. Dana has rejmrted remarkable eases of 
hereditary tremor. It occurred in all the members of one family, mid begin¬ 
ni ng in .iftfancy continued without producing any serious changes. 

(c) Senile Tremor. —With advancing age Ireinuloiisiiess dupng muscular 
movements is Atromcly common, but is rarely seen under seventy. It is 
always a fine tremor, which begins in tlie hands and often extends to the’ 
muscles of the neck, causing.slight movement of the head. 

(d) Toxic tremor is seen chiefly as an cITect of tobacco, alcohol, lead, or 

m ercur y: more rarely in arsenical or opium poiSoning. In elderly men who 
smoke much it may be entirely due to the tobacco. One of the commonest 
forms of this is the alcoholic tremor, which occurs only on movement and has 
considerable range. Lead tremor is considered under lead poisoning, of which 
i£ constitutes a very important symptom. * • 

(«) Hysterical tremor, which usually occurs under circumstances which 
make the diagnosis easy, will be considered in the section oif hysteria. 


TTT- ACUTE CBjOREA. 

(Sydenham’s Chorea; St. Vitus’s Dance.) 

Definition.— A disease chiefly alToctmg children, characterized by irregular, 
involuntary contraction ot the muscles, a variable amount of psychical dis¬ 
turbance, and a remarkable liability to acute endocarditis. 

Etiology.— tSnx.—Of 551 cases which I analyzed from.the Philadelphia 
Infirmary for Diseases of the Nervous System. 71 per cent were in females 
and 29 per cent in males. Of 808 Johns Hopkins Hospital cases, 71.2 I** 
cent were females (Thayer and Thomas). 

l_ Age.—T he disease is most common between the ages of live amt tlftecn. 
Of 522 cases, 380 occurred in tin# period; 81.5 per cent in Tlmyer and 
Thomas’ scries. It is rare among the negroes and native races of America. 
Only 25 of the Johns Hopkins Hospital cases were in negroes. 1 lie cases are 
most numerous when the mean relative humidity is excessive and the baro¬ 
metric pressure low (Lewis). . . „ 

i Rheumatism.— A causal relal ship between rheumatism and chorea ha 

been claimed by many •since II,e time of Bright. I he lvngl.sb and rem 
writers maintain the closeness of this connection: on the oilier band, <h rn 

authors, as a rule, rotfanl tins miniirtion >> n ' ) ,n<,,ns 4 .“ - . 

:,54 cases in 15 5 .MTi-o.it I how of rlioiinmtiHii m the famil). 

In 88 cases, 15.8 per cent, there was a history of articular swelling acute or 
subacute. In 33 cases there were pains, some ^ 

various parts, but not assoidated with join mu ie. , .p ; g 

with manifest articular trouble, the percentage is ra ' ... tt history 

mther remarkable that in our Baltimore senes tl.c percentage with a history 

of rheumatism was the same— 2Lb. ; n chorea 

n.d doSVffSTrfor, o, < J “"« rf L In «L in.tanc 

sets ig with or follows immediatel) upon the a , 
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it is impossible to decide whether the joint symptoms 01 * the movements have 1 
, appeared first. It is difficult to differentiate the cases of irregulai^pams with¬ 
out definite joint affection. It is probable that many of them arc rheutnatw, 
and yet I think it would be a mistake to regard as such all cases in children 
in which there are complaints of vague pains in the bones or muscles^-so-called 
growing pains. It should never be forgotten, however, that a. slight nrHrular 
swelli ng may be the sole manifestation of rheumatism in a child—-so slight, 
igdecd, that the disease may be entirely overlooked. 

t, Hkaht-ihkease.— Endocarditis is believed by some writers to be the- caiw: 
of the disease. The particles of fibrin and vegetations from the valves pass as 
emboli to the cerebral vessels. On this* view, which we shall discuss later, 
chorea is the result of an embolic process occurring in the course of a rheu- 
., matie endocarditis. « 


C - Infectious Disea8 ES.-^fScarlct fuver with arthritic manifestations may 
e a direct antecedent. Sturgfes states that a history of previous^vliuoping- 
onugh occurs more frequently in choreic than in other children, but I find 
no evidence of tiffs in the Infirmary records. With the exception o ffrhcu inat 10 
fever, there is no intimate relationship between chorea and the acute diseases 
incident to childhood. It may be noted in contrast to this that the so-called 
canine- chores! is a common sequel of distemper. Chorea has been known In 
develop in the course of aqQpmte pyaemia, and to folloajtgonorrhoea and^puer- 
peral fever. 

' , Anaemia is less often an antecedent than a sequence of chorea, and though 
cases develop in children who are amende and in poor health, this is by im 
meang the rule. Chorea may develop in chlorotic girls at puberty. 

■f Pbeonancy. —A choreic patient may become pregnant; more frequently 
the disease occurs during pregnancy; sometimes it develops post partnm. 
Buist, of Dundee (Trans. Edin. Obs. Soc., 1895), has tabulated carefully flit) 
recorded cases to that date. Of 226 cases, in 6 the chorea preceded the preg¬ 
nancy; in 105 it occcurrcd during the pregnancy; in 31 in recurrent preg¬ 
nancies; 45 cases terminated fatally, and in 16 cases the chorea developed post 
partum. The alleged frequency in-illegitimate primipivnr is not home out by 
his figures. Beginning in the first-three months were 108 cases, in the set owl 
three months. 10 cases, in the last three months 25 cases. The disease is often 


severe, and maniacal symptoms may develop. 

f A ten dency to the disease is found in certain families. In 80 cases there 
was a history of attacks of chorea in other members. In one instance both 
mother and grandmother had been affected. Hjgb'ntmng, excitable, neivuu- 
children are especially liable to the disease .'] Fright is considered a frequent 
cause, but in a large majority of the cases no close connection exists between 
the fright and the onset of the disease. Occasionally the attack sets in at 
once. Mental worry, trouble, a sudden g^jpf, or a scolding may apparently 
be the exciting cause/pThe strain of education, particularly ia-gids durm!) 
' ipo tUinl hemidecade, is a most important, factor in the etiology of the dist'iin 1 
^Bright, intelligent, active-minded girls from ten to fourteen, amluTlous to d ( 
{well at school, often stimulated in their efforts by teachers and parents, font 
a large contingent of the cases of chorea in hospital aud private practiic 
Stuiges has called special attention to this school-made chorea as one seriow 
evil in our modem method of f greed education .// Imitation, which is mca 
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poned as an o.xcit Inj^ can so, is extremely rare, anil does not appear to havo 
influenced the onset in a single ease in I lie Infirmary reeorils. ♦ 

The disease may ii i|ml_lxJoilow an injury or a slight surgical operation. 
J jpfley irgtati,ou was believed to play an iinjKytant role in the disease, particu¬ 
larly the presence of $orms or4geiiital irritation; but 1 have met with no in¬ 
stance in which the disease could be attributed to either of these causes. Loual 
spasm, particularly of the fact—the habit chorea of Mitchell—may be asso¬ 
ciated with irritation in the nostrils and adenoid growths in the vault, of t,ho t 
pharynx, as pointed out by Jacobi. 

/ It has been claimed by Stevens that peuiur defect* lie at the basis of many 
ca«M_fif.chorea, and that with the correction of these the irregular movements 
disappear. The investigations of lie Seliweinitz show that ocular defects do 
not occur in greater proportion in choreic than in other children. A majority 
of the cases in which operation has been followed by relief have boon instances 
oldie, local or general. . , 

Morbid Anatomy and Pathology.—No constant lesions have hi'cn found 
in the nervous system in acute chon'll. Vascular change*,,such as hyaline 
transformation, exudation of leucocytes, minute hiemorrhages, and thrombosis ( 
of the smaller arteries, have been described. 


Embolism of the smaller cerebral vessel* has been found, .and there are ■ 
on record 7 eases of embolism of the initial artery of the retina (II. M. 
Thomas, 1901). Based on the presence of emboli, Kirkes and others have 
supported what is known as the embolic theory of the disease. Endocarditis 
is by far the most frequent lesion in Sydenham's chorea. With no disease, 
not excepting rheumatism, is it so constantly associated., I have collected 
from the literature (to July, 18!)1) the records of 73 autopsies; there were 03 
with endocarditis.* The endocarditis is usually of the simple variety, but 
the ulcerative form lias occasionally lieen described. 

We are still far from a solution of all the problems connected with chorea. 
Unfortunately, the word has been u*cd to cover a series of totally diverse dis¬ 
orders of movement, so that there are still excellent observers who hold that, 
chorea is only a symptom, and is not to lie regarded as an etiological unit. The 
chorea of childhood, the disease which Sydenham described, presents, however, 
characteristics so unmistakable that it must he regarded as a definite, substan¬ 
tive affection. We can not discuss fully, hut only indicate briefly, certain of 
the theories which have been advanced with regard to it. The most generally 
accepted view is that it is a funclioml bruin dmrder affecting the nerve- 
centres controlling the motor apparatus, an instability of the nerve-cel s, 
brought about, one supposes by hypenemia, another by aniem.a a third by 
psychical influences, a fourth by irritation, central or peripheral Of the actual 
nature of this derangement we know nothing, nor, indeed, whether the i ha ig 
are primary and the result of a faulty action of the cortica cells or wh her t e 
impulses are secondarily disturbdfl in their course down the motor path. I he 
predominance of the disease in females, and its onset at a time when the cdu-. 
cation of the brain is rapidly developing, are etiological facts which Sturges 
has urged in favor of the view that chorea is an expression of functional insta¬ 
bility of the nerve-centres. _ __ 


• Osier, Chorea and Choreiform Affections, 
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2» Tim —f'--'-'" - y originally advanced by Kirkes has a solid basissf 

of faot, but it is not comprehensive enough, as all of the cases^an not be 
brought within its limits. Ther e are instances vyithonl. endocar ditis, and 
without, so far as can be ascertained, plugging of cerebral vessels; and 
there are also cases with extensive endocarditis in which the histological 
examination of the brain, so far as embolism is concerned, was negative. 
J a favor of the embolic view is the experimental production in animals of 
chorea by Rosenthal, and later by Money, hy injonting flna pnrtmlaa.J&m 
the carotids . 

, Lately, as indeed might be expected, chorea has been regarded as anio fec- 
foiip dLtp.nft< Nothing definite has yet been determined. In favor of this 
view it has been urged, as it is impossible to refer the chorea to endocarditis or 
the endocarditis in all cases to .thanmutism, that ^nth a 

c ommon cause, som e infectious, agent* which is capftble also, in persons predis¬ 
p osed, of ex citi ng ar ticular disease. Cases have been reported in scarlet fever 
with arthritic manifestations, in puerperal fever, and rheumatism, also after 
gonorrhoea, and sjich facts are suggestive at least of the association of the 
disease with infective processes. Possibly, as has been suggested by some 
writers, the parfilytic conditions associated with chorea may be analogous to 
those which occur in typhoid and certain of the infectious diseases. On the 
other hand, there are conditions extremely diflieult to harmonize with this 
view. The prominent psychical element is certainly one of the most serious 
objections, since there can be no doubt that ordinary chorea may rapidly follow 
a fright or a sudden emotion. 

Symptom.—Three groups of cases may be recognized—the mild, seseiO) 
and mattiabal chorea. 

1 . Mild Chore a .—In this the affection of- the-muscles- is -slight, the speech 
is not seriously, disturbed, and the general health not impaired. Premoni- 
toryjymptoms are shown ini rest lessness and inability, to ait still, a condition 
well characterized by the term “fidgets.” There are^pmgliflu&l.disturbances, 
such as crying spells, or sometimes night-lcrrors. There may b^paina in the 
limbs and headache. J.Digestive disturbances ahd^anaemia may bepresent. A 
} change in the temperament is frequently noticed, and a rlnriln, quiet.child 
may become cross and irritable. After th®e-symptoms have-persisted- for a 
w eek or more the characteristic ipvnluntary h °g in . and are often 

first noticed” at” the table, when the child spills a tumbler of water or upsets a 
"plate. There may be only awkwardness or sligh^incoordination of voluntary 
movements, or‘instant, irregular clonic spasms. The" 4 eiky, irragular_char- 
actei Lof the m ovements, differentiates them from almost every, other disorder 
of motion. In the mild cases only one hand, or the hand and face, are affected, 
and it may not spread to the other side. 

In the second grade, the severe form, the* moyfiments become general and 
v l!ne patient may be. unable to get about or to feed or undress herself, owing 
,to The” constant, irregular, clonic contractions of the various muscle groqp*- 
\The speech is also affected, and for days the child may not be able to talk. 
Often with the onset of the severer symptoms TJherq is loss of power on one 
side or in the limb most affected. 

_ The third and most extreme form, the so-called mjminral nhsrcn. or 

( chorea tnsantsns. js truly a terrible disease, and may develop out of the ordi- 
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fiiaiy form. These cases are more common in mlnlt women ami may develop 
dnring ..aoe»aapey. 

I Chorea begins, as a rule, in the.hands and anna. then involves the faoo,£nd 
subsequently the legs. Tlie movements mav,bc amlin«‘il to one side—hemi-' 
r- hprea. Jhe attack begins oflenest on the right side, though occasionally it is, 
general from the outset. One arm and the opposite leg may be involved. In 
nearly 2 pne-fourth of the eases speech is affected; this may amount only to an' 
embarrassment or hesitancy, hut in other instances it becomes an incoherent, 
jumble. In.very severe eases the child will make no attempt to speak. The 
mnbilitx .ifl in articulation rather than in jihonation.Jl’uroxysiiis of panting 
and of hard expiration may occur, or odd sounds*may he produced. As a rule. 
t^he'ftTpycinents cease during sleep. 

! - A prominent symptom is muscular weakness, usually no more than a eon- ^ 
^dition of paresis. The loss'of power is slight, hut the weakness may he shown 
by an enfeebled grip or hv a dragging of the lgg or limping. t In his original 
account Sydenham refers to the “unsteady movements of one of the logs, 
which the patient drags.” There may he extreme paresis with hut few move¬ 
ments_the paralytic chorea of Todd. Occasionally a local paralysis or weak¬ 

ness remains after the attack. 

It is doubtful whether choreic spasms intend to the muscles of organic* 
life. The rapid action and disturbed rhythm of the heart present nothing 
peculiar to the disease, and there is no support for the view that irregular con¬ 
tractions occur in the papillary muscles. 

Heaiit Symptoms.— Neurotic. —As so many of life subject* ot chorea are 
nervous girls, it is not surprising that a common symptom is a rapidly acting 
hefcrt. Irregularity is not so special a feature in chorea as rapidity. he 
patients seldom complain of pain about the heart. • 

Hamic Murmurs. —With anaania and debility, not uncommon associates 
of chorea in the third or fourth week, we find a corresponding cardiac eondi- 
• tion. The impulse is diffuse, perils wavy in thin children H.c care ids 
throb vi ci blr and in the recumbent posture there may lie pulsation in tin cer¬ 
vical veins.On auscultation a systolic, murmur is heard at the base, perhaps, 

too, at the apex, soft and blowing in quality. villvl ,litis rarely 

Endncarditis.—^ in rheumatism, so in chorea, acute valvulitis rarely 
f^ri^TrilwthaTIt is usualiy'assoclded'with murmurs at one or 

practitioner the HW.it* •*— n,n, to 
ma ^ e: ,. i •t,i r( , n „ Hvstolic niurmur of soft quality is ox- 

m In thin, nervous chdd n oI the scau d JBlu .d, particu- 

tremelv common atihfi-base, w™ twmuw , f „„ 
larly at the second .left costal cartilage nnc s ? y an ,i heard 

murmur of £ amwnic, enfeebled. 

alao^alQPK the left sternal marg .^ pn( )ocnTditis or Insufficiency, 

states, and does not necessarily . ( , quality, and 

(31 i murmur .1 *“ ,|„ 

transmitted to a* or rale" ’i f ' it i, , ip „ „f enlarsonicnt of the Inert, 
mitral valve, and is usually assoe« evidence of eye and 

When in doubt it * much safer to trust 
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than to that of the ear. If the apex, beat is. in thc-normal . position, 
and the area of dulness not increased vertically or to the right of^he sternum, . 
there is probably no-serious- valvular disease. • 

'(5) The cndocarditia_nf_chorea is almost invariably of the single or 
warty form, and in itself is rlangnmus: but it is apt to lead to those 
sclerotic changes in the valve which produce incompetcncy. Of 140 patients 
examined more than two years after the attack, I found the<heart normal in 
61; in 17 there was functional disturbance, and 72 presented signs of organic 
* heart-disease. 

(6) Pericarditis is an occasional complication of chorea,.usually in cases 
with we ll-marked rheumatism. 

In an analysis of the cases at the Johns Hopkins Hospital, Thayer found 
evidence of involvement of the heart in 26 per cent of the out-patients and 
r in more than 60 per cent of the cases in the war<§. Cardiac involvement was 
more common in the cases witji a history of rheumatism, and was much more 
frequent in the relapses. 

Sensory Disturbances. —Pain in the affected limbs is not common. 
Occasionally there is soreness on pressure. There are cases, usually of henii- 
chorea, in which pain in the limbs is a marked symptom. Weir Mitchell has 
spoken of these as painful choreas. Tender points along the lines of emergence 
of the spinal nerves or along the course of the nerves of the limbs arc rare. 

Psychical disturbances are common, though in a majority of the cases 
slight in degree. < Irritability of temper, marked jyilfillness, an^cmotional 
outbreaks may indicate a complete change in the character of the child. Then? 
i^deficiency in the powers of concentration, the memory is enfeebled, and the 
aptitude Yor study is lost. Rarely there is progressive impairment of the 
intellect with termination in actual dementia. - Acute melancholia has been 
described (Edes)£ Hallucinations of sight and hearing may occur. Patients 
may behave Ban odd and strange manner and do all sorts of meaningless acts. 
By far the most serious manifestation qf this character is the maniacal de¬ 
lirium, occasionally associated with the very severe cases —chorea insaniens. 
Usually the motor disturbance in these cases is aggravated, but it has been 
overlooked and patients have been sent to an asylum. 

The psychical element in chorea is apt to bo neglected by the practitioner. 
It is always a good plan to tell the paicnis that it is not the muscles alone 
of the child which are affected, but that the general irritability and change 
of disposition, so often found, really form part of the disease. 

The condition of the reflexes in chorea is usually normal. Tmph ic 
legions rarely occu r in chorea unless, as some writers have done, we regard 
the joint troubles as nrthr , p°* hia ° »eenrring in .the course of a cerebro-spinal 
disease. 

Fever, usually, slight, was present in all but one of 110 cases treated in 
my wards (Thayer). H. A. Ilare states that in monochorea the tempera¬ 
ture on the affected side may be elevated; but this is not an invariable yule. 
Endocarditis may occur with little if any rise in temperature; but, on the 
other hand, with an acute arthritis, severe endocarditis or pericarditis, and m 
the cases of maniacal chorea, the fetor may range from (02° to 104°. 

Cutaneous Affections. —yhe-piginontstion, which is not uncommon, lS 
due to jjin nmnie Herpes zoster occasionally occurs^ Certain skin eruptions, 
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r nnml l y r imnmatin. j„ character, arc not nncnmmnn. Krytlumm 

.^flnanm h* be en. .dcscrih od-and i lime men several cases with n purfluric 
urticaria. There may, indeed, be the more aggravated condition of rheumatic 
purpura, known as Sehdnlein’s pelium rliciniuitica. Subcutaneous fibrous 
nodules, which have been noted by Knglish observers in many cases of chorea, 
associated with rheumatism, are extremely rare in the United States. 

Duration and Termination.—From eight to ten weeks is (lie average dura-* 
tion of an attack of moderate severity. Chronic chorea rarely follows the 
minor disease which we have been considering. The cases describ'd under 
this designation in children arc usually instances of cerebral sclerosis or Fried¬ 
reich’s ataxia; but occasionally an attack which has come on in the ordinary 
way persists for months or years, and recovery ultimately takes place. A 
slight grade of chorea, particularly noticeable under excitement, may jiorsist 
for months in nervous children. 

The, tendency of chorea to recur has been noticed by alj writers since 
Sydenham first made the observation. Of 110 cases analyzed for this purpose, 
240 had one attack, 110 had two attacks, ,‘1.5 three attacks,.1,0 four attacks. 
12 five attacks, and 3 six attacks. The recurrence is apt to lie vernal. 

Bscoyery is the rule in children. The statistics of onl-palienl depart¬ 
ments are not favorable for determining the* mortality. A reliable estimate 
is that of the Collective Investigation Committee of (he British Medical Asso¬ 
ciation, in which 9 deaths were reported among 43!) cases, about 2 jier cent. 

The paralysis rarely persists. Mental dnlness may lie present for a lime, 
but usually passes away; permanent impairment of the mind is an exceptional 


^Diagnosis_There are few diseases which present more charactcristic’feat- 

uros, and in a majority of instance* the nature of the trouble is recognizednt 
a glance - but there are several affections in children which mayrfimulate and 


be mistaken for it. . 

(a) Multiple and diffuse cmbraUsclcrosui. 1 tie 
for ordinary chorea, and have been described in 


cases nrc'often mistaken 
the literature as chorea 


There are doubtless chronic changes in the cortex. As a rule, the move- 
ments are readily distinguishable from those of true chorea, but t ie simulation 
rLmethnes very close ; the onset in infancy, the impaired intelligence, 
IcreS rXcs and in instances rigidity, and the chrome course of the 

disease separate them sharply'J™ ^Xlmntcteriied disease were for- 
merl^ckss^^M chorea ^ Tbe slow, irregular, incoordinate movements the 
scoliosis the^scanning speech, the early talipes, the 
i.y of the 

( c Hn rare cases t ie p y j or paraplegia of spinal origin; but 

when both legs are alt ^ ye ?J g arc vory Might. 

thrs can be the case only when closely, and unless there 

(d) Hystena may mmuha 0 J We to make a diagnosis. Most 

‘Ivinta in Ch °” ” 
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mask the true nature of the disease and patients have even been sent to ti/ 
asylflm. 

t Treatment.—^Abnormally bright, active-minded children belonging to fam¬ 
ilies with pronounced neurotic faint should be carefully watched from, tbfi ages 
of eight .to fifteen and not allowed to overtax their mental powers. So fre¬ 
quently in children of this class does the attack of chorea date from the worry 
•and stress incident to school examinations that the competition for prizes or 
places should be emphatically forbidden. 

J?he treatment of the attack consists largely in attention to hv g ie q ic niftis- 
ures, with which alone, in time, a majority of the cases recover. Parents 
should be told to scan gently the faults and waywardness of choreic children. 

, The psychical jtement, strongly developed in so many cases, is best treated 
' by quiet and siSRsion.;, The child should be confined to bed in the recumbent 
posture, and mental as well as bodily quiet enjoined. In private practice this 
is often impossible, but with well-to-do patients the disease is always serious 
enough to demand the assistance of a skilled nurse. Toys and dolls should 
not be allowed at*.first, for the child should be kept amused without excitement. 
The rest allays the hyper-excitability and reduces to a minimum the possibility 
of damage to {he valve segments should endocarditis exist. Time and again 
have I seen very severe cases which had resisted treatment for weeks outside 
a hospital become quiet and the movements subside after two or three days of 
absolute rest in bed. 

The child should be kept apart from other children and, if possible, from 
other members of the family, and should see only those persons directly con¬ 
cerned with the qursing of the case. In the latter period of the disease daily 
rubblhga may be resorted to with great benefit. 

• The medical treatment of the disease is unsatisfactory; with the exception 
of arsenic, no remedy seems to have any influence in controlling the progress 
of the affection. Without any specific action, it certainly does good in many 
cases, probably by improving the genera?, nutrition. It is conveniently given 
in the form of Fowler’s solution, and the good effects are rarely seen until 
maximum doses are taken. It may be given as Martin originally advised 
(1813); he began “ with five drops and increased one drop every day, until 
it might begin to disagree with the stomach or bowels.” When the dose of 
15 minims is reached, it may bo continued for a week, and then again in¬ 
creased, if necessary, every day or two, until physiological effects are manifest. 
On the occurrence of these the drug should be stopped for three or four days. 
The practice of resuming the administration with smaller doses is rarely neces¬ 
sary, as tolerance is usually established and we can begin with the dose ■which 
the child was taking when the symptoms of saturation occurred. I have fre¬ 
quently given as much as 25 minims three times a day. Usually the signs of 
saturation are trivial but plain, but in very rare instances more serious symp¬ 
toms develop. A fatal arsenical neuritis followed in the case of a child, aged 
. eight, who took seven drops of Fowler’s solution three times a day for ten 
days, then stopped for a week, and then took seven drops three times a day for 
fourteen days (Cary Gamble, Jr.). 

OfjMther medicines, strychnine, the ziijc ..compounds, nitrate of silver, 
bromjde-of potassium, belladonna, chloral, and especially cinueifuga, have 
been recommended, and may be tried in obstinate cases. 
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For its tonic effect electricity is sometimes useful; luit it is not necessary 
& a routing treatment. Tire question of gymnastics is an important “one. 
Early in the disease, when the movements are active, they are not advisable; 
but during convalescence carefully graduated exercises are undoubtedly liene- 
ficial. It is not well, however, to send a choreic child to a school gymnasium, 
as the stimulus of the other children and the excitement of the romping, 
violent play are very prejudicial. 

Other points in treatment may be mentioned. It is important to regulate 
the bowels and to attend carefully to the digestive functions. For the muemia 
so often present preparations of iron are indicated. 

In the severe cases with incessant movements, sleeplessness, dry tongue, 
ind delirium, the important indication is to procure rest, fqr which purpose 
chloral may be freely given, and, if necessary, morphia. Chloroform inhala¬ 
tions'may be necessary to control the intensity of tin’ paroxysms, but the lugh 
rate of mortality in this class of cases illustrate* how often our.licst endeavors 
are fruitless. The-wet pack is sometimes very soothing and should be tried. 
As these patients are apt to sink rapidly into a low typhoid*state with heart 
weakness, a supporting treatment is required from the outset.. 

Cases are found now and then which drag on from month to month 
without getting either better or worse and’resist all modes uf treatment. 
Change of air and scene is sometimes follow'd, by rapid improvement, and 
in these cases the treatment by rest and seclusion should always Ik 1 given a 


full trial. . , 

In all cases care should be taken io examine the nostrils, and glaring ocular 
defects should be properly corrected either by glasses or, .if nccefsarji, by 

^ After the child has recovered from the attack, (he parents should bo warndd 
that return of the disease is by no means infrequent, and is particularly liable 
to follow overwork at school or debilitating mlliicnccs of any kind. I hose 
relapses are apt to occur in the spring. Sydenham advised purging in order 
to prevent the vernal recurrence of the disease. 


IV. OTHER AFFECTIONS DESCRIBED AS CHOREA, 

(a) Chorea Major; Pandemic Chorea.-Tl.e com.non name. SI. Vitus’s 
dance applied to chorea has come to us from the middle ages, when under 
tlifiiinfluence of religious fervor there, were ppi.lcmics characlemed by great 
1 —r— tihL For Uk* P^tiof of IIh'mj symptom**, 

mmitement, gedicuTatmn a ddauaug 1(|l „ nWl |(rovin , (> , |m H«u- 

Jita exwive p#^'^'^-^ Epulemics of tins sort occurred 
during the ^nineteenth century, and descriptions ofthem among theearly 

settlers inWy have in ZZ 

fortunate that Sydenham applied tl hysterical mani- 

totally distinct from this chorea major, which is in reality an hysti.ncal 

festation under the influence of rehgious cxei em< ^ French). 

<*> 'I -r si.it 

Two groups of eases may » , lwe(1 H)asmo dio movements, and 

» si’.. & a*.» «ph- - 
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psychical symptoms, a condition to which French writers have given the nam/ 
tic convulsif. * 

. (1) Habit Spasm. —This is found chiefly.in. childhood, most frequently 
in girls from seven to fourteen years of age (Mitchell). Iii its simplest form 
there is a Budden, quick contraction of certain of the facial muscles, such as i 
rapid winking or drawing of the mouth to one side, or the neck muscles are 
“involved and there are unilateral movements of the head. The head is given 
a sudden, quick shake, and at the same time the eyes wink. A not infrequent 
form is the shrugging of one shoulder. The grimace or movement is repeated 
at irregular intervals, and is much aggravated by emotion. A short inspira¬ 
tory sniff is not an uncommon symptom. The cases arc found most frequently 
in children who are “ out of sorts,” or who have been growing rapidly, or wlm 
have inherited a tendency to neurotic disorders., Allied to or associated with 
this are some of the curious tricks of children. A boy at my clinic was in the 
habit every few moments of putting the middle linger into the mouth, biting 
it, and at the same time pressing his nose with the forefinger. Hartley Cole¬ 
ridge is said to ■have had a somewhat similar trick, only lie bit his arm. lu 
all those cases,the habits of the child should be examined carefully, the nose 
and vault of the pharynx thoroughly inspected, and the eyes accurately tested. 
As a rule the condition is transient, and after persisting for a few months 
or longer gradually disappears. Occasionally a local spasm persists—twitching 
of the eyelids, or the facial grimace. 

(2) Impulsive Tic (Giu.es de la Tourette’s Disease). —This remark¬ 
able alfection, often mistaken for chorea, more frequently for habit spasm, is 
really a .psychosis allied to hysteria, though in certain of its aspects it has 
the features of monomania. The disease begins, as a rule, in young children, 
occurring as early as the sixth year, though it may develop after puberty 
There is usually a markecUy neurotic family history. The special features of 
thfycomplaint arc: 

(a) Involuntary jqpyjilqr. usually affecting the facial or 

brachial muscles, but in aggravated eases all the imtscles of the body may 
be involved and the movements may be extremely irregular and violent. 

(ft) Explosive utterances, which may rese mble a bark or an inarticulate 
cry. A word heard may be mimicked at once and repeated over and over 
again, usually with the involuntary movements. To this .the tern echohilia 
has been applied. A much more distressing disturbance in these cases is 
coprolalia, or the use of bad language. A child of eight or ten may shock ib 
mother and friends by constantly using the word 'farimrlrn making lb 1 
involuntary movements, or by uttering all sorts of obscene words. QccaaiulV 
al ly acti ons are mi miclf^ — echokinesis. 

(.c) Associated with some of these cases are nnrin gp mpytat dist iKhiuw 1 : 
the patient becomes the subject of a form of obsession or a fixed idea. I" 
other cases the fixed idea takes the form of the impulse to touch objects, or it 
is,a fijmd idea.about words—onomatomania—or the patient may feel compel lid 
to count a number of times Wore doing certain actions—arithmomania. 

The disease is well marked and readily distinguished from ordinary choice. 
The movements have a larger range and arc explosive in ■character. Toured* 1 
regards the coprolalia as the most distinctive feature of the disease, d'lic 
prognosis is doubtful. I have, however, known recovery to follow. 
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(<•') Saltatory Spasm ( La tali ; My runhi I; ./i//Mp< , r'.).--l>amlierger lias de¬ 
scribed a disease in which vv lion tin- patu'iit al lorn plod to aland lhcre»\verc 
strong contractions in the leg muscles, which caused a jumping or spring¬ 
ing motion. This occurs only when the pqjienl atlcmpls to stand. The 
a (fiction has occurred m both men and women, more frequently in the 
former, and the subjects have usually shown marked neurotic tendencies. 

Tn many cases the condition has been transitory; in others it •has [icrsisteA 
for years. Remarkable affections similar to this in certain points occur 
as a sort of epidemic neurosis. One of the most striking of these occurs 
among the “jumping Frenchmen'’ of Maine and Canada. As described 
by Beard and Thornton, the subjects are liable on any sudden emotion 
to jump violently and utter a loud cry or sound, and will obey any com¬ 
mand or imitate any action without regard to its nature. The condition of 
eeholalia is present in a marked degree. The “ jumping" prevails in certain *' 
families. , 

A very similar disease prevails in parts of Russia and in .lava and Borneo, 
where it is known by the names of myriiicliil and latali, thy chief feature of 
which is mimicry by the patient of everything lie sees or hears. 

(d) Chronic Chorea (I [imting ton's C It ami ).— An affection characterized 
by irregular movements, disturbance of speech, and gradual (lenientin It 
is frequently hereditary. Irving \V. I .yon described it in 1 Sti;j as rltrouir 
hereditary rliureu and traced the disease through live generations. Hunting- 
ton, of Pomeroy, Ohio, at the time a practitioner on Long Island, gave, in 
1872, in three brief paragraphs the salient points in connection with the 
disease—namely, the hereditary nature, (lie association witli psychical troubles, 
and the late onset—between the thirtieth and fortieth years. 1 he disease 
seems common in the Vnited Stales, and many eases have licen reported .by 
(Harcnce King, Smkler, and others. 1 have seen it in two Maryland fain- ^ 
ihes within a few years. Under the term chrome chorea may lie grouped the ' 
’ hereditary form and the eases whiyli come on without family disposition, 
either at'middle life-or, more commonly, in the aged—senile chorea. It is 
doubtful whether the eases in children with chronic, choreiform movements, 
often with mental weakness and spastic condition of the legs, should go into 


Tire hereditary character of the disease is very striking; it lias been traced 
through four or five generations. Huntington's hither am grand athm- also 
physicians, had treated the disease in the family which he described, ( shorn, 
of East Hampton, I, I.. writes (dan. 5>Hth ISt.S, that the disease stdl con¬ 
tinues to recur in certain families described by Huntington, as it has one 
so it is said, for fully two centuries. An identical affection *,■,, 1 , 
any hereditary disposition. The age of onset is late, rarely before the thirtieth 

W The symptmus Tverv characteristic. The irregular movements are usu¬ 
ally fimtS^the hands, and the patient has slight difficulty m performing. 

«£ Z&Z*. «r in ..-»*• ...oil "(TZt 

sharp, brusque motion of S\d nl am s ip lrregu lar, swaying, 

involuntary grimaces. In a wrll-d'tlope K ^ lt 

and somewhat like that of a drunken man. ihe speech 
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the wllnlilaH lire Imdly pronounced and. ill(] istiflet, but flot.dftfin.itri)! staccato. ‘ 
The mental impairment leads finally to dementia. 

Very few autopsies have been made. ftTn cWnotorkHc Winns hava been 
found. Atrophy, of the conxaljllions, chroninramingo-encephalitisy and vas¬ 
cular changes have usually-been present, the conditions which one .would ex¬ 
pect to find in chronic dementia. The study of two cases by Faeklan (Arch, 
f. Psychiatric, 30) confirms the view expressed in former editions that the 
disease is a chronic meningo-encephalitis with atrophy of the convolutions. 

‘ The cord and peripheral nerves he found perfectly healthy. The affection is 
evidently a neuro-degenerative disorder, and has no connection with the sim¬ 
ple chorea of childhood. * 

(e) Rhythmic or Hysterical Chorea.—This is readily recognized by the 
rhythmical character of the movements. It maj affect the muscles of the 
* abdomen, producing the salaam convulsion, or involve the stemo-inastoid, 
producing a rhythmical movement of the head, or the psoas, or any group of 
muscles. In its’ orderly rhythm it resembles the canine chorea. 

, I 

V. INFANTILE CONVULSIONS (Eclampsia). 

Convulsive seizures similar to those of epilepsy are not infrequent in chil¬ 
dren and in adults. The fit may indeed be identical with epilepsy, from which 
the condition differs in that when the cause is removed there is no tendency 
for the fits to recur. Occasionally, however, the convulsions in children con¬ 
tinue and develop into true epilepsy. 

Etiology.—A convulsion in a child may be due to many causes, all of which 
lead to ad unstable condition of the nerve-centres, permitting sudden, ex¬ 
cessive, and temporary nervous discharges. The following are the most impor¬ 
tant of them: 

Debility, resulting usually from gastro-intestinal disturbance. Con¬ 
vulsions frequently supervene toward th% close of an attack of entero-colitis 
and recur, sometimes proving fatal. Morris J. Lewis has shown that the 
death-rate in children from eclampsia rises steadily with that of gastro-intes- 
tinal disorders. 

(2) Peripheral irritation. Dentition alone is rarely a cause of convul¬ 
sions, but is often one of several factors in a feeble, unhealthy infant. The 
greatest mortality from convulsions is during the first six months, before the 
teeth have really cut through the gums. Other irritative causes are the over¬ 
loading of the stomach with indigestible food. It has been suggested that 
some of these cases are toxic, owing to the absorption of poisonous ptomaines. 
Worms, to which convulsions are so frequently attributed, probably have little 
influence. Among other sources possible are phimosis and otitis. 

(3) Rickets. The observation of Sir William Jenner upon the associa¬ 
tion of rickets and convulsions has been amply confirmed. The spasms may 
Jbe laryngeal, the so-called child-crowing, which, though convulsive in nature, 
can scarcely be reckoned under eclampsia. The influence of this condition is 
more apparent in Europe than in the United^tates, although rickets is a com¬ 
mon disease, particularly tpong the colorea people. Spasms, local or gen¬ 
eral, in rickets are probably associated with the condition of debility and mal¬ 
nutrition and with cranio-tabes. 
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(4) Fever. In young children the onset of the infer!ions disuses is fre¬ 
quently with convulsions, which often take the place of a chill in the‘adult. 
It is*not known upon what they depend. Scarlet fever, measles, mid pneu¬ 
monia are most often preceded by convulsions* 

* (5) Congestion of the brain. That extreme engorgement of the blood¬ 
vessels may produce convulsions is shown by their occasional,occurrence in 
severe whooping-cough, but their rarity in ibis disease really indicates how 
Small a part mechanical congestion plays in the production of Ills. • 

(C) Severe convulsions usher in or accompany many of tiro serious dis¬ 
eases of the nervous system in children. In more Ilian .Ml per cent of the eases 
of infantile hemiplegia the affect ion follows severe convulsions. They less 
frequently precede a spinal paralysis. They occur with meningitis, tuliercu- 
lous or simple, and with tumors and other lesions of the brain. , 

And, lastly, convulsions may occur immediately after birth and persist 
for weeks or months. In such instances theft' has probably*boon meningeal 
hemorrhage or serious injury to the cortex. 

The most important question is the relation of conviflsions in children 
to true epilepsy. In (lowers’ figures of 1.4.10 cases of epilepsy, the attacks 
began in 180 during the first three years of life. Of Kill cases of epilepsy 
in children which T have analyzed, in 187 tlfe tits began within'thc first three 
years. Of the total list the greatest number, 71. was in the first year. In 
nearly all these instances there was no interruption in the rimvulsions. That, 
convulsions in early infancy arc necessarily followed,by epilepsy in after life 


is certainly a mistake. , 

Symptoms.— -The attack may come on suddenly without any warning more 
commonly it is preceded by a stage of restlessness, accompanied by twitching 
and perhaps grinding of the teeth. It is rarely so complete in its stages ns 
true epilepsy. The spasm begins usually in the hands, most commonly in the 
right hand. The eyes are fixed and staring or are rolled up. The body I in¬ 
comes stiff and breathing is suspended for a moment or two by tonic spasm 
of the respiratory muscles, in consequence of which the face becomes congested. 
Clonic convulsions follow, the eyes arc rolled about, the hands and arms twitch, 
or are flexed and extended iu rhythmical movements, the face is contorted, 
and the head is retracted. The attack gradually subsides and the child sleeps 
or passes into a state of stupor. Following indigestion the attack may lie 
single, but in rickets and intestinal disorders it is apt to be repeated. Some¬ 
times the attacks follow each other with great rapidity, so that the ch' d ncvcr 
rouses but dies in a deep coma. If the convulsion has beenJ.m>t«l cMy o 
one side there may be slight paresis after recovery, or m ' 

the convulsions usher in infantile hemiplegia when the child ~ o.^sjdc 
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When the attack is associated with debility and with rickets the diaguuoi»' 
easily‘made. The carpopedal spasms and pseudo-paralytic rigidity which are 
often associated with rickets, laryngismus stridulus, and the hydrocept&loid 
state are usually confined to the hands and arms and are intermittent and usu¬ 
ally tonic. The convulsions associated with tumor or those whifih follchv 
infantile hemiplegia are usually at first Jacksonian in character. After the 
second year convulsive seizures which come on irregularly without apparent 
cause and recur while the child is apparently in good health, are likely to 
prove truo epilepsy. 

Prognosis.—Convulsions play an important part in infantile mortality. 
In Morris J. Lewis’s table of*deaths in children under ten, 8.5 per cent were 
ascribed to convulsions. West states that 22.35 per cent of deaths under one 
.year arc caused by convulsions, but this is too high an estimate for America. 
In chronic diarrhoea convulsions are usually of ill omen. Those ushering in 
fevers are rarely# serious, and tltfe same may be said of the fits associated with 
indigestion and peripheral irritation. 

Treatment. —-livery source of irritation should be removed. If associated 
with indigestible,food, a prompt emetic should be given, followed by an enema. 
The teeth should be examined, and if the gum is swollen, hot, and tense, it 
may be lanced', but never if it looks normal. When seen at first, if the parox¬ 
ysm is severe, no time should bo lost by giving a hot bath, but chloroform 
should be given at once, and repeated if necessary. A child is so readily put 
under chloroform and with such a small quantity that this procedure is quite 
harmless and saves much valuable time. The practice is almost universal of 
putting the child into a warm bath, and if there is fever the head may be 
douched with cold water. The temperature of the bath should not be above 
95° r or 96°. The very hot bath is not suitable, particularly if the fits are due 
to indigestion. After the attack an ice-cap may be placed upon the head. If 
there is much irritability, particularly in rickets and in severe diarrhoea, small 
doses of opium will be found efficacious. When the convulsions recur after the 
child comes from under the influence of chloroform it is best to place it rapidly 
under the influence of opium, which may be given as morphia hypodermically, 
in doses of from one-twenty-fifth to one-thirtieth of a grain for a child of one 
year. Other remedies recommended are chloral by enema, in 5-grain doses, and 
nitrite of amyl. After the attack has passed the bromides are useful, of which 
5 to 8 grains may be given in a day to a child a year old. Recurring convul¬ 
sions, particularly if they come on without special cause, "should receive the 
most thorough and careful treatment with bromides. When associated with- 
rickets the treatment should be directed to improving the general condition. 

VI. EPILEPSY. ^ 

Definition.—An affection of the nervous system characterized by attacks 
bf unconsciousness, with ojjwithout convulsions. * 

The transient loss of "tSdnsciousness without convulsive seizures is known 
as oeffi ma l: the loss of consciousness with general convulsive seizuieaia known 
88 yrarkijmal. Localized convulsions, occurring usually without loss of con¬ 
sciousness, are known a s epilept iform, or more frequently as Jacksonian or 
cortical epilepsy. • 
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*1 Etiology. Age. In a large proportion of all eases, the disease begins be¬ 
fore, pnbertf. Of the 1,450 cases observed In Cowers, m 122 the disease began 
befora the tenth year, and three-fourths of the eases began before the tweu- 
tjlfith-ycar. Of 460 eases of epilepsy in children which 1 have analyzed the 
age of onset in 427 was as follows: First year, 7t; second year, 62; third 
year, 51; fourth year, 24; fifth year, 17; sixth year, 18; seventh year, 19; 
eighth year, 23; ninth year, 17; tenth year, 27; eleventh year, 111 twelfth year? 
18; thirteenth year, 15; fourteenth year, 21; fifteenth' year. 31. Aruinged, 
in hcmidecadcs the figures arc as follows: From the first to the fifth year, 229 ;' 
from the fifth to the tenth year, 104; from the tenth to the fifteenth year, 95. 
These figures illustrate in a striking manner the>oarly onset of the disease in 
aiaiga-proportion of the eases. It is well always to be suspicious of epilepsy 
developing in the adult, for in a majority of such eases the convulsions are due 
to a local lesion. 


1 Sex.—H o special influence appears to be discoverable in this relation, cer¬ 
tainly not in children. Qf 433 cases in my tables, 232 were males and 203 
were females, showing a slight predominance of the male se*._ .Mint.puberty 
unquestionably, if a large number of cases are taken, the males are in excess. 
The figures of Sieveking and Reynolds would lend to show flint the disease 


is rather more prevalent in females than in suiles. , 

Heredity. —Much stress lias been laid upon this by many authors ns an 
"important predisposing cause, and the statistics collected give from 9 to over 
40 per cent. Gowers gives 35 per cent for his cases, which have special value 
apart from other statistics embracing large numbers of epileptics m Hint they 
were collected by him in his own practice. In our figures iUp|K-ufs to play a 
minny rnp. In the Infirmary list there were only 31 eases in which theft; was 
a history of marked neurotic taint, and only 3 in which the mother liciwlf 
had been epileptic. In the Elwyn cases, as might, he expected, the pcrcenlage 
is larger. Of the 126 there was in 32 a family history of nervous derangement, 
of some sort, either paralysis, epilepsy, marked hysteria, or insanity. II is 
interesting to note that in this group, in which the question of heredity is 
carefully looked inlo, there were only two in which the mol her laid ha- 
epilepsy, and not one in which the father had been affected. mien . I 
was not a little surprised to find in the l.,t of my cu-es that hcicdiUi.y 
influences played so small a part. 1 have hoard this opinion e.xp.v,-cd by 
certain French physicians, notably Marie, who also ... writing ..pm. < >«' 
question takes strong grounds against heredity as an important fadm m 


^WhUe then it may be said that direct inheritance U comparatively un¬ 
common, yet the children of neurotic families in which neuralgia, m.,amty ; 

and hysteria urevail are more liable to fall victims to the disease. 

sc; Stfiia 4 •'V t "i sa • 

257 cases could be traced directly t<> a «> 1(1 " , H (j MII . (s:i eases 

there were associated conditions, such as syp n '» ‘ .j ’ |,’i K „ res 

in which the alcoholism was probably the icm, Xjitiw found 83 

equally strong are given by 0 f the 126 Elwyn cases, in 

with a marked history of parental intemperance, ui u* 

» 
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which the family hiBtory on this point was carefully investigated, a definite? 
statement was found in only 4 of the cases. 

Y Swhili s .—This in the parents is probably less a predisposing than an' 
’ actuaHcause of epilepsy, which, is the direct outcome of local cerebral mani¬ 
festations. There is no reason for recognizing a special form of syphilitic 
epilepsy. On the other hand, convulsive seizures due to acquired syphilitic 
disease of the’brain are very common. 

: Pfitsoag,— Alcohol. —Severe epileptic convulsions may occur in steady 

drinkers. 

•l Of-exciting causestjfright is believed to be important, but is less so, I 

'think, than is usually stated t Trauma is present in a certain number of in¬ 
stances. An important group depends upon aJocal disease of the brain exist¬ 
ing from childhood, as seen in the post-hemiplegic epilepsy. Occasionally cases 
' follow thetinfectious fevers, j Masturbation has wjen stated to be a special 
cause, but its influence is probably overrated. A large group of convulsive 
seizures allied to epilepsy are due to some<jtqxic agent, as in le&d. poisoning 
and injjrsemia.. . 

» Reflex CAUSES.-gePentition andfcworms,rthe.irritation of a cicatrix, some 
' lQgal affection, such as. adherent prepuce, oi$i foreign body in the eai_or_ihe 
nose, are given as causes. In many of these cases the fits cease after the re¬ 
moval of the cause, so that there can be no question of the association between 
the two. In others the attacks persist. Genuine cases of reflex epilepsy are, 
I believe, race. A remarkable instance of it occurred at the Philadelphia 
Infirmary for Diseases of the Nervous System in the case ofea man with a 
testis in the ingqinal canal, pressure upon which would cause a typical fit. 
EemoVal of the organ was followed by cure. 

< Cardiovascular epilepsy is usually^a manifestation of advanced arterio¬ 
sclerosis, and is associated with slow.pulse (see Stokes-Adams .Disease). 
There may be palpitation and uneasy sensations about the heart prior to the 
attack. f.The passage of a. gall-stone or* the iremoval of pleuritic, fluid may 
induce a fit.»,j Indigestion and gastric troubles are extremely common in epi¬ 
lepsy, and in many instances the eating of indigestible articles seems to pre¬ 
cipitate an attack. And lastly, epileptic seizures may occur in old people 
without obvious cause. 

Symptom*. —(1) Geajju Mal.-/-P receding the fits there is. usually a local¬ 
ized sensation, known as an aura, in some part of the body. This, may be 
somatic, in which the feeling comes from some particular region in the periph¬ 
ery, as from the finger or hand, pr is a sensation felt in the stomach or about 
the heart The peripheral sensations preceding the fit are of great value, 
particularly those in which the aura always occurs in a definite region, as in 
one finger or toe. It is the equivalent of the signal sym^pm in a fit from 
a brain tumor. The varieties of these sensations are numerous. The epigas¬ 
tric sensations are mostcommon. In these the patient complains of an uneasy 
t sensation, in the. epi gastri um or distress in.ihe intestines, or the sensation»may 
not be unlike that of heart-bum and may be associated with palpitation. 
These, groups are sometimes Tcnown as pnenmpgastric aurse or warnings. 

Qf psych ical anxse one of the most common, as desciibed by Hughling* 
Jackson, is the vague , dreamy state, a sensation of. strangeness or sometime 
» of terror. The aurte may be associated with special senses; of these the most 
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r S l StinS nC ^ oUi « ht " r *'.isalions of color; 
less commcmly, distinct objects are seen. Tl,e auditory aura- consist of noi^ 

UL-Uta ear, odd sounds, musical tones, or occasionally voices. Olfactory an 
gustatory aur®, unpleasant tastes and odors, jre rare ‘ 

.Occasionally the fit may be preceded not by an aura, but by certain move¬ 
ments; the patient, may turn round rapidly or run will, great 'speed for a few 
minutes, the so-called epilepsia proenrsiya. In one of the Klwyil cases the lad 
stood on his toes aud twirled with extraordinary rapidity, so that his features 
were scarcely recognizable. At the onset of the attack the patient may give a* 
loUl i Scr0am ° r yul1, 1,10 sn_c:lll(,<l epileptic cry. The patient drops as if shot, 
malting no effort to guard the fall. In consequence of this epileptics fre¬ 
quently injure themselves, cutting the face or head or burning themselves. In 
the attack, as described by Hippocrates, “the patient loses his s|ieeoh and 
chokes, and foam issues from the mouth, the teeth are lived, the Immls nro 
contracted, the eyes distorted, he becomes insensible, and in^ some eases tho 
bowels are affected. And these symptoms occur sometimes on the left side, 
sometimes on the right, and sometimes on both." The lit.ujay he described 
in three stages: 

(a) Tonic Spasm .—The head is drawn back or to the rigfit, and the jaws 
are fixed. The hands arc clinched and the legs extended. Tliis.tonie coni ruc¬ 
tion affects the muscles of the chest, so that respiration is impeded and the 
initial pallor of the face changes to a dusky or livid hue.- The muscles of 
the two sides arc unequally affected, so that tho head and neck are rotated or 
the spine is twisted. The arms arc usually flexed at lliii elbows, the hand at tho 
wrist, and the fingers arc tightly clinched in the palm. Tips stugbjasls only 
a fm&*8MGads, mid then the clonic stage begins. * 

(&) Clonic stage. The muscular contractions become intermittent;*at 
first tremulous or vibratory, they gradually become more rapid and the 
limbs are jerked and tossed nboutjuolently. The muscles of the face are in 
constant clonic spasm, the eyes roll* the eyelids are ojiened mid closed con¬ 
vulsively. The movements of the muscles of the jaw are very forcible and 
strong, and it is at this time that the tongue is apt to be caught; between the 
tcetluuuLlacerated. The cyanosis, marked at the end of the tonic stage, grud- 
uaHy-kssansT* ^ frothy saliva, which mayjie blood-stained, esca(ies from the 
mouth. The faeces and urine ntav be discharged involuntarily. The duration 
of this stage is variable. It rarely lasts more than one or two minutes The 
contractions become less violent and the patient gradually sinjp into the con¬ 
dition of coma. , , „ . , ,, 

(c) Coma The breathing is noisy or even stertorous, the face,.congested, 
but no longer'intensely cjuumiic. The limbs are relaxed and the unconscious- 
ness is profound. After a variable, time the patient can be aroused, but if 
left alone he,sleeps for some hours and then awakes, complaining only o 
slight hewkdie or menial confusion. If the attack has been severe pctednal 
hainjorrhago may be scattered over the neck and chest. In thecasc of a 
}oimg~man in good health in a severe convulsion 
spaces were entirdyfilled with blood, and free blood oozed from them (Walter 

J ‘T ) ; ’£7'?“! I'lHTdi- * m , ■» 

1 ^ »<* -to Tht 
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pulse, respiration, and tcmplrature rise in the attack. It is a serious condil 
tion, 'and often proves fatal. 

,After the attack the r eflexes a re sometimes absent; more frequently they 
ar e i per eased and the ankle. xWua. can usually be-obtained. The state of the 
urine is variable, particularly as regards the solids. The quantity* is usually 
increased after the attack, and albumin is not infrequently present. 

• Post-epileptic symptoms are of great importance. The patient may be in 
i a trance-like condition, in which he performs actions of which subsequently 

he'ha’s" no recollection. More serious are the attacksAif mania, in which the 
patient is often dangerous and sometimes homicidan It is held by good 
authorities that an outbreak* of mania may be substituted for the fit. And, 
lastly, the mental condition of an epileptic patient is often seriously impaired, 
and profound defects are common. 

'■'.Paralysis, which rarely follows the epileptic jSS/Js usually hemiplegic and 
transient. Slight disturbances* of speech alsq nijyjDccur; in some instances, 
forms fit sensory aphasia. . * ; _ 

'The attacks, may occur at night, and a person may be epileptic for years 
without, knowing it. As Trousseau truly remarks, when a person tells us that 
in the night he has incontinence of urine aad awakes in the morning with 
headache and, mental confusion, and complains of difficulty in speech owing do 
the fact that he has bitten his tongue, if also there are purpuric spots on the 
skin of the face-and nock, the probability is very strong indeed that he is 
subject to nocturnal epilepsy. 

(2) Petit Mai,. —This is epilepsy without the convulsions. The attack 
consists of transiqjut unconsciousness, which may come on at any time, accom¬ 
panied or unaccompanied by a feeling of faintness and vertigo. Suddenly, for 
example, at the dinner table, the subject stops talking and eating, the eyes 
become fixed, and the face slightly pale. Anything which may have been in 
the hand is usually dropped. In a moment or two consciousness is regained 
and the patient resumes conversation asJf nothing had happened.' In other 
instances there is slight incohereney or the patient performs some almost 
automatic action. Ho may begin to undress himself and on returning to con¬ 
sciousness find that he has partially disrobed. He may rub his beard or face, 
or may spit about in a careless way. In other attacks the patient may fall 
without convulsive seizures. A definite aura is rare. Though transient, un¬ 
consciousness and giddiness are the most constant manifestations of petit mat; 
there are many other equivalent manifestations, such as sudden jerkings in the 
limbs, sudden tremor, or a sudden visual sensation. Qowers mentions no less 
than seventeen different; manifestations of petit mat. Occasionally there are 
cases in which the patient has a sensation of losing his breath and may even 
get red in the face. I have seen such attacks also in children. 

After the attack the patient may be dazed for a few seconds and perform 
certain automatic actions, which may seem to be volitional. As mentioned, 

* undressing is a common action, but all sorts of odd actions may be performed, 
some of which are awkward or even serious. One of my patients after an 
attack was in the habit of tearing anything he could lay hands on, particularly 
books. Violent actions have been committed and assaulte- made, frequently 
giving rise to questions which come before the courts. This condition has been 
termed masked epilepsy, or epilepsii tomato. 
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.. J? l ? ai ,°J ity ° f C!lses of l ,diL "<" 1 I’onvulMons iinulh occur. a | first 
slight, but ultimately the grand mill becomes well dnolopu,], and the attacks 
may then alternate. • 

(3) Jacksonian Eriiaspsv.—This is aU known ns cortical. symptomatic, 
or partial epilepsy. It is distinguished froHu the ordinary cpilcp-\ bv the 
important fact that consciousness is retained or is lost lain.' The al'lacks „ r0 
usually the result of irritative lesions in the motor zone, tlujindi there are 
probably also sensory equivalents of this motor form. In a hpual attack the 
spasm begins in a limited muscle group of the face, arm. or leg. The /Agomatic* 
muscles, for instance, or the thumb may twitch, or (he toes ma\ iir-t he uu\ed. 
P rior to the twitching the patient may feel a sensation of numimo-s or tingling 
in the part affected. The spasm extends and ma\ imohe the mii'-clc- of one 
limb only or of the face. The patient is conscious throughout and notches, 
often with interest, the $$rch of the spasm. 

The onset may be slow, and, as in a case which I have reported, there may 
be time for the patient to jilaee a pillow on* the floor, so ns to he as com¬ 
fortable as possible during tbo attack. The spasms mas he localized for years, 
but there is a groat risk that the partial epilepsy may heefune geueial. The 
condition is due, as a rule, to an irritative lesion in the motor zone. Thus of 
107 cases analyzed by Roland, there were 18 of Junior, 21 instances of.inllam- 
matory softening, 14 instances of acute and chronic meningilN, and 8 cases 
of ^trauma. The remaining instances were due to hemorrhage nr abscess, or 
were associated with sclerosis cerebri. Two other condit ions ‘may lie ment imied, 
which may cause typical Jacksonian epilepsy—namely, uremia and progiessivu 
paralysis of the insane. A considerable number of the ea e» of,Jacksonian 
epilepsy are found in children following hemiplegia, the so-i alledtpns^-hemi¬ 
plegic’epilepsy. The convulsions usually begin on the affected side, either in 
the arm or leg, and the lit may be unilateral and without loss of consciousness. 
Ultimately they become more severe and general. 

Diagnosis. —In major epilepsy the 6uddcnne»s of the attack, the abrupt loss 
of consciousness, the order of the tJnie and clonic spasm, ami llio relaxation 
of the sphincters at the height of the attack are distinctive features.^The 
convulsive seizures duo to uncmia are epileptic in character and usually Yeadily 
recognized by the existence of greatly increased tension and the condition of 
the urine. Practically in young adults hysteria causes the gieate-t difficulty, 
and may closely simulate true epilepsy. The table oil page 10ff t, from tiowois 
work, draws clearly the chief differences between them. 

Recurring epileptic seizures in a person over thirty who has not had pre¬ 
vious attacks is always suggestive of organic disease. According to 11. 0. 
Wood, whose opinion is supported by that of Fournier, in 9 cases out of 10 
the condition is due to syphilis. 

Petit mat must be distinguished from attacks of syncope, and the vertigo 
of M6ni&re’s disease, of a cardiac lesion, and of indigestion, in these cases 
therelsno actual loss of consciousness, which forms a characteristic though not # 

an invariable feature of petit mat. . . , 

Jacksonian epilepsy has features so distinctive and peculiar that it is at 
once recognized. It is, however, by no means easy always to determine upon 
what the spasm dejiends. Irritation in the motor centres may he due to a great 
variety of «Tuscs, among which tumors and localized memngo-encephahtis are 
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the most frequent; htei it must not be forgotten that iiL. uraemia, localized 
epilepsy may occur, ’rte most typical Jacksonian spasms a lso ar^ noLiafre-t 
qnfiflt jn general paresis of the insane. 


Epileptic. 


Hysteboid. 


-«_L 


Apparent cause 
Warning. 

Onset. 

Scream. 

Convulsion. 


Biting. 

Micturition. 

"Defecation. 

Talking. 

Duration. a. 

Restraint necessary ,. t _ 

Termination.'.. 


none. 

any, but especially unilateral 
or epigastric aura), 
always sudden, 
at onset. 

rigidity followed by “jerk¬ 
ing, rarely rigidity alone. 
< 

tongue. 

frequent. 

occasional. 

never. 

a few miSutes. 

to prevent accident 
spontaneous. 


emotion. 

palpitation, malaise, choking, bi¬ 
lateral foot aura, 
often gradual, 
during course. 

rigidityor “Struggling,” throwing 
about of limbs or head, arching 
of back. 

lips, hands, or other people and 
things, 
npver. 
never, 
frequent. 

more than ten minutes, often 
much longer, 
to control violence, 
spontaneous or induced (water, 
etc.). 


Prognosis. •‘—This may be given to-day in the words of Hippocrates: “ The 
prognosis in epilepsy isfunfavorablc when the disease is congenital, and when 
it endures to manhood, and when it occurs inyt grown person without any 
previous cause. . . . The cure may be attempted in young persons, but not 
in old.” W, A. Turner concludes from recent studies that of casesj^eginning 
under ( ten -years few are arrested, whereas of those*)beginning at puberty the 
opposite is true. Cases beginning between the twentieth and tliirty-fifth years 
give few arrests. After thirty,-live the outlook is good . 

Death during the fit rarely occurs, but it may happen if tlm..patient .falls 
into the water or if the fit comes on while he is eating. Occasionally the fits 
seem to stop spontaneously. This is parfi*laTly the case in the epilepsy in 
children which has followed the convulsions of teething or of the fevers. Fre¬ 
quency of the attacks and marked mental disturbance are unfavorable indi¬ 
cations. Hereditary predisposition is apparently of no moment in the prog¬ 
nosis. The outlook-is better-ia-males than in females. The post-hemiplegic 
epilepsy is rarely arrested. Of the cases coming on in adults, those due to 
syphilis and to local affections of the brain allow a more favorable prognosis. 

Treatment. — General. —In the case of children the parents should lie 
made to understand from the outset that epilepsy in the great majority of 
cases is an incurable affection, so that the disease may interfere as little as 
possible' with the education of the child. The subjects need firm but kind 
treatment. • Indulgence and yielding to caprices and whims are followed In- 
weakening of the moral control, which is so necessary in these cases. The 
disease does not incapacitate a perfcn for al§ occupation. It is mueh-hettcr 
'for epileptics to have some definite pursuit. There are many instances* in 
which they have been persons of extraordinary mental and bodily vigor, as. 
for example, Julius Caesar and Napoleon. One of the most distressing feature- 
in epilepsy is the gradual mental impairment which follows'in a certain num¬ 
ber of cases. If such patients become extremely irritable or show signs of 
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violenc e the y should ho placed under ; • 

sTiSSlTbnbrbiddon to epdcptlD r 2, ', U an Marriage 

should be placed between the tee'll, ml I, ‘ \ “ °V ° f r,,l,lMT 

natient should be in ll.e ' L 1, J "‘ .•*“»« '* U'lie 


fflS 1 ,As ,hl: —Hv pusses olf 

wJtb rapidity, no special treatment is iiec^arv. hid in nw«s in which tl,o 
Convuklcui_is prolonged a few winds of chloroform or nitrite of 
hypodermic of « quarter of a grain of morphia nun be given. " ° “ 

Dietetic. The old authors laid great stress upon regimen in epilepsy.. 

The important point is to give the patient a light .I a? ,Ked hours !„id 

on no account to permit overloading of the stomach. Meat should not he 
given more than once a day. There are eases-,,, which animal food seems 
injurious. A strict vegetable diet has been warmly recommended. The patient 
should not go to sloop unii] the oonipldinn of gastric digestion. 

Medicinal. Ihe bromides are the mil) remedies which have a special" 
influence upon the disease. Kit her the sodium-or potassium suit may he given. 
Sodium bromide is probably less irritating and is belter home for a long period. 
It may be given in milk, in which it is scarcely tasted. In all instances the 
dilution should he considerable. In adults it is well taken in poda water or ill 
some mineral water. The dose for an adult should he from half a drachm 
to a drachm and a half daily. As Seguin recommends, it is of tan liest to give 
but a single dose daily, about four to six hours before the attacks nre most 
likely to occur. For instance, in the case of nocturnal epilepsy a drachm 
should be given an hour or two after the evening meal. If the attack occurs 
early in the morning, the patient should take a full dose when lie awakes. 
When given three times a day it. is less disturbing after meals. ‘.Knell ease 
should be carefully studied to determine lmw much bromide should be used. 
The individual susceptibility varies and some patients require more than otlibra. 
Fortunately, children take the drug well and stand proportionately larger doses 
than adults. Saturation is indicated by certain unpleasant effects, particu¬ 
larly drowsiness, mental torpor, «at*I gastric and curdiac distress. Loss of 
palate reflex is one of the earliest indications that the system is under the 
influence of the bromides, and is a condition which should he attained. A 
very unpleasant feature is the development of acue, which, however, is no indi¬ 
cation of bromism. Seguin slates that, the tendency to this is much dimin¬ 
ished by giving the drug largely diluted in alkaline waters and administering 
from time to time full doses of arsenic. To be effectual the treatment should 
be continued for a prolonged period and the cases should he incessantly watched 
in order to prevent bromism. The medicine should be continued for at least 
two years after the cessation of the (its; indeed, Seguin recommends that the 
reduction of the bromides should not be began until the patient Ims been 
three years without any manifestations. Written directions should lie given 
to the mother or to the friends of (lie patient, and he should not himself lie 
held responsible for the administration of the medicine. A book should he 
provided in which the daily number of attacks and the amount of medicine* 
taken should be noted The addition of belladonna to the bromide is warmly 
recommended by Black, of Glasgow. In very obstinate cases Flechsig uses 
opium, S~nr fi grains, in three doses daily; then at the end of six weeks opium 
is st opped a nd the bromides in large amounts, 75 to 100 grams daily, are used 
for two months, 

R8 • 
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Among other remedies which have been recommended as controlling cpi 
lepsy are chloral, cannabis indica, zinc, nitroglycerin, and borax.*’ Nitrogly¬ 
cerin is sometimes advantageous in pelil mat, but is not of much servfce in 
the major form. To be beneficial it must be given in full doses, from 2 to 5 
minims of the 1-per-cent solution, and increased until the physiological effe?ts 
are produced. „ Counter-irritation is rarely advisable. When the aura is very 
definite and constant in its onset, as from the hand or from t'ho toe, a blister* 
about the part or a ligature tightly applied may stop the oncoming fit. In 
children, care should be taken that there is no source of peripheral irritation. 
In boys, adherent prepuce may occasionally be the cause. The irritation of 
teething, the presence of worms, and foreign bodies in the ears or nose have 
been associated with epileptic seizures. 

, The subjects of a chronic and, in most cases, a hopelessly incurable disease, 
epileptic patients form no small portion of the unfortunate victims of charla¬ 
tans and quacks; who prescribe To-day, as in the time of the father of medicine, 
“ purifications and spells and other illiberal practices of like kind.” 

Surgical. —Id Jacksonian epilepsy the propriety of surgical interference 
is universally granted. It is questionable, however, whether in the epilepsy 
following hemiplegia, considering the anatomical condition, it is likely to be 
of any benefit. In idiopathic epilepsy, when the fit starts in a certain region 
—the thumb, for instance—and the signal symptom is invariable, the centre 
controlling this part may be removed. This procedure has been practised by 
Macewen, Horsley, Keen, and others, but time alone can determine its value. 
The traumatic epilepsy, in which the fit follows fracture, is much more hopeful. 

Tlpe operation, per xe, appears in some cases to have a curative effect. Thus 
of 50 cases of trephining for epilepsy in which nothing abnormal was found to 
account for the symptoms, 25 were reported as cured and 18 as improved. The 
operationsliave not been always on the skull, and White has collected an inter¬ 
esting series in which various surgical procedures have been resorted to, often 
with-curative effect, such as jigation-of the-earotid artery, castration, tracheot¬ 
omy, excision of the superior cervical ganglia, incision of the scalp, circum- 
ciaiqn^etc. 

« The feasibility of State colonization of epileptics on a self-supporting basis 
' has been demonstrated by the success of the Craig Colony at Sonyea, New 
York. 


VII. MORAINE (Hemicrania; Sick Headache). 

Definition. —A paroxysmal affection characterized by severe hfluhmhA, usu¬ 
ally unilateral, and often associated with dj<nm3a«. of vision. 

Etiology. —The disease is 'frequently hereditary and has occurred through 
several generations. W'omen and the members of neurotic families are mod 
frequently attacked. It is an affection from which many distinguished men 
“have suffered and have left on record an account of the disease, notably* the 
astronomer Airy. Edward Liveing’s work is the standard authority upon 
which most of the subsequent articles have been based." A gouty or rheumatic 
taint is present in many instances. Sinkler has called special attention to the 
frequency of reflex causes. Migraine has long been known to be associated with 
vuterine and menstrual disorders. f> Nutritive disturbances are common, and 
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attempts have been made by Haig and others to associate the attacks with 
disturbed uftc-acid output. Certainly the amount of uric acid excreted* just 
prior *to and during an attack is reduced. Others regard the disease ay a 
toxsemia from disordered intestinal digestion.* Many of the headaches from 
eyestrain *are of the heinieranial iy ]m■: hut it is impossible to regard this, 
as Gould and others would do, as the sole factor. Cases have been described 
in connection with,adenoid growths in the pharynx, and particularly witli* 
abnormal conditions of the nose. Many of the attacks of severe headaches 
in children are of this nature, and the eves and nostrils should he exam¬ 
ined with great care. Kinkier refers to a ease in a eluld of two years, and 
Gowers states that a third of ail the cases begin diet ween the fifth and tenth 
years of age. The direct influences inducing the attack are very varied. 
Powerful emotions of all sorts are the most potent. Mental or bodily fatigue, 
digestive disturbances, or the eating of some particular article of food may he 
followed by the heldaehe. The paroxysmal vharacter is 040 of the most 
striking features, and the attacks may recur on the same day every week, 
every fortnight, or every month. Headaches of the migraine type may recur 
for years in connection with chrome It right's disease. , 

Symptoms. —Premonitory signs are present in many eases, and the patient 
can tell when an attack is coining on. Itcflinrkahlc prodromala have been 
described, particularly in connection with vision. Apparitions may appear— 
visions of animals, such as mice, dogs, etc. Transient hemianopia or scotoma 
may be present. I11 other instances there is spasmodic action of the pupil on 
the affected side, which dilates and contracts alternately, the coiiditjnn known 
us kwvua. Frequently the disturbance of vision is only a blurring, 01 Hiero 
are balls.of light, or zigzag lines, or the so-called fortification sped 1 a (Uuiiwp- 
^i a) which may he illuminated with gorgeous colors. Disturbances of (he 
other senses are rare. Numbness of the tongue and face and o.vasionally of 


the hand may occur with tingling. More rarely there are cramps or spasms 
' in the muscles of the affected side. •Transient aphasia has also been noted. 
Some patients show marked psychical d.slmbailee, either evedement or. more 

1 commonly, mental confusion or great depress.harness occurs ... -me 

cases. The headache follows a short tune aft.-, the prod.omal symptoms him 

appeared. It D cumulative a,.. >,, , ha,,, ter beginning as a ha, ued 

IIv mllstillll either on the temple or loielieml 01 ill 

the eyeball It ,s us„all\ dm, nhed as of a peneliatmg, sharp lanmg 1 1 arav 
te, The pain Gradually spreads and involves the entire side of the head, 

sometimes the neck, ami mav pa- !»*•» «»•* 111 

are affected Name, - ml.ef Vasomotor 

comes on when the stomach a- Mb ' on «, ho pale, and there may 

symptoms may be present. T • -J ^ j S ,il.se.,nentlv the face and ear 
he a marked difference bdwun tl f vas „.ddalor influences. 

the f ectud f e r* ^ .m n..- .-.1^1 ^ -»■ i- 

l, .* a ’ * iid in .?* .. ,1.™ 

to «*•«. 
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incapacitate the patjgnt for at least t hree days. In other instances the cntirt 
attack is over in a day. The disease recurs, for years, and in cases with j 
marked hereditary tendency may persist throughout life. In womdh the 
att acks of ten cease after the climacteric, and in men after the age of fifty, 
Two IT the greatest sufferers I Eaveknown, who Tia3 recurring atfecks ei&r 
few weeks fr?m early boyhood, now have complete freedom. 

The nature of the disease is unknown. Liveing^s view, that it is a nerve 
stormoFform of periodic discharge from certain sensory centres, a# flj s related 
to epilepsy, has found much favor. According to this view, it is the sensory 
equivalent of a true epileptic attack. Mollendorf, Latham, and others regard 
it 5sTa"vaso^motof neurosis, &d hold that the early symptoms are due to vaso¬ 
constrictor and the later symptoms to vaso-dilator influences. The fact of the 
development of arterio-selerosis in the arteries o£ the affected side is a point 
of interest bearing upon this view. . • 

Treatment.-«-The patiefit id fully aware of the causes which precipitate an 
attack. Avoidance of excitement, regularity in the meals, and jnoderation in 
diet are importaht rules. I have known cases greatly benefited, by a strict 
vegetable diet.. The treatment should be directed toward the removal of (lie 
conditions upon which the attacks depend. In children much may be done 
by watchfulrfess and care on the part of the mother in regulating the bowels 
and watching the diet of the child. 'Errors of refraction should be adjusted. 
On no account should such children be allowed to compete in school for prizes. 
A prolonged course of .bromides sometimes proves successful. It anaemia is 
present, i rpn and arsenic should be given. .When the arterial tension is in¬ 
creased a course of nitroglycerin may be tried. Not too much, however, should 
be expected of the preventive treatment of migraine. In a very large proportion 
of*the cases the headaches recur in spite of all we (including the refractioni9ts) 
can do. tyHerter advises, so soon as the patient has any intimation of the attack, 
to wash out the stomach with water at 105°, and to give a brisk saline cathartic. 
During the paroxysm the patient should 1 be kept_in bed and absolutely quirt. 
If_the patient feels faint and nauseated, a small cup_ of hot, strong coffee or 20 
drops of chloroform give relief.- Cannabis indica is probably the most satis¬ 
factory remedy. Seguin recommends a prolonged course of the drug/*. Anti- 
pyrin, antifebrin, and phenaggtin have been much used of late. When given 
early, at {TuTvery outset of the paroxysm, they are sometimes effective. Small, 
repeated dosea are more satisfactory. Of other remediesj^caffeine, in 5-grain 
doses of the citrate, nux vomica, and ergot have been recommended. Elec- 
.tricity does not appear to be of much service. And lastly, in obstinate t-ai-o 
an ordinary tape seton may be inserted through the skin at the back of tin 
neck, to be worn for three months, a plan of treatment which has the strongest 
possible recommendation from Mr. Whitehead, of Manchester. 

Vm. NEURALGIA. 

Definition. —A painful affection of the nerves, due either to function* 
disturbance of their central or peripheral extremities or to neuritis in then 
coarse. 

Etiology .-^-Members of neuropathic families are most subject to the disease 
It affects women more than men. Children are rarely attacked. Ofjhll causes 
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voussyatem. LI he various forms of anamiia are frequently associated with 
M* 1 * It may be a prominent feature at the onsotTf jSLSTSS 
ijjafia. parfacularly typhoid Jem. Malaria ha. be™ thou^retTL^ 
3a»se (O..W, Holmes Boylston Essay), but itVs not boon shown that nenral- 
pa is more frequent m malarial districts, and the error has probably arisen 
Tll^ lng,Perl(Ml 1 ,C,ty ) a8 “ SI,wial >»«nif.Wnlion of pah, Ms,n. It “ 
™lrr m CaClU!xia - Kx P^rc to cold is a cause- in vej 

susceptible persons. . Reties irritation, particularly from, carious tooth, anil* 

^ I*-'’ 1 fronfal common causes of neuralgia of 

the hUiuierve The disease occurs sometimes iij rheumatism, gout, le ad iio i- 
sqjiing, and diabetes. Persistent neuralgia may he a feature of latent Bright’s 
disease. 


Symptoms, Before the‘onset of the pain there nmy he; uneasy sensations,* 
Bometimcigfci ngling in the part, which will be .affected. \Tlifi,.paiii is localiaed 
to a certain group or division of nerves, usually affecting one 1 side. The pain 
is not—constant, but paroxysmal, and is doscrilied as stabbing, bur nin g or 
d artin g in character. The skin may be exquisitely tender' in the affected 
region, particularly over certain points along the course 1 of the nerve, the 
so-called tender points. Movements, as a .rule, are painful..- Troph ic and 
vasft-jnotor changes may accompany the paroxysm; the skin may.lie cool, and 
subsequently hot and horning; occasionally local (edema or erythema, occurs. 
More remarkable still are the changes in the lmir, which may become blanched 
(canities), or even fall out. Fortunately, such alterations nre rare. Twitch- 
ings of the muscles, or even spasms, may he present during the paroxysm. 
After lasting a variable tune—from a few minutes to many*lionrs-Mhe.altack 
subsides. Recurrence may be at definite intervals—every day at. the same hyur, 
or at intervals of two, three, or even seven days. Occasionally the paroxysms 
develop only at the catamenia. This periodicity is quite as marked in non- 
malarial as in malarial regions. 


Clinical Varieties, Depending on the Nerve Roots Affected. 

(1) Trigeminal Neuralgia; Tie Douloureux.—A distinction must lm drawn 
between the minor and major nouralgias of the fifth cranial nerve. The former 
may merely be syhiptomatic of the involvement of one or another of its jieriph- 
eral branches in some disease process—the pressure of a tumor, carious teeth, 
or a neuritisiduc to the proximity of suppurative processes in the liony sinuses, 
etc. There "Kay be referred neuralgic pains in tins area from morbid processes 
within the cranium, or from visceral disease elsewhere. A painful neuralgia 
may/follow an attack of zoster in any division of the fifth nerve. 

Tne typical tic douloureux, epileptiform neuralgia, or " neuralgia quinti 
maipr” as it has been called by Henry Head, whose article in Allbutt’s System 
shojdd be consulted, is probably a primary affection of the nerve The disease 
s tarfo in middle, life, without obvious cause, as a simple neuralgia in one of 
the trigeminal branches, and from a particular spot the pain radiates through 
the course of one of the nerves. The, pain .is,q.f §uddm.onset, vj^fipt and 
mi-nxyap).! L cWon ter. There nre peripds of remisnoiv which, nt first may 
several months, and in which the paroxysms do not occur, hut 
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these internals of release shorten after each successive attack. The afl^ 
themselves arfi.of. ever increasing severity and longer duration.* The |, a j n 
finally invades the territory of adjoining nerves and ultimately" after 
majf extend ov er the e ntire trigeminal distribution. Though by sympathy (here 
may be pain outside of the fifth nerve area, particularly in the occipital region 
in true tie douloureux the pain remains limited to the distribution of oho 
trigeminal nerve, and probably never becomes bilateral. In. advanced case* 
the paroxysms follow one another rapidly and without assignable cause, and ia 
'the intervals the patient may never be quite free from pain. They are inaug¬ 
urated by almost any form of external stimulus, by a draught of air, by move¬ 
ment of the facial muscles or,of the tongue in speaking, by touching the skin, 
particularly over those points from which the pain seems to take its origin, 
by the act of swallowing, especially when the pain involves the mucous mem¬ 
brane field of distribution of the nerve. It is not a self-limitpd disease. Tn 
some instances the neuralgia reaches such a frightful intensity that it renders 
the patient's lifd insupportable. In former years suicide was not an uncom¬ 
mon consequence. 

No anatomical lesion that may be considered peculiar to the disease has 
been described. * 

In the more severe cases medicinal forms of treatment are unavailing. 
Surgical measures must be resorted to, and peripheral operations on the nerves 
most affected often give complete, though only temporary, relief. Extirpation 
of the Gasserian ganglion, as first proposed by Krause and Hartley, must lie 
contemplated. Complete restoration to health and permanent freedom from 
pain seem always to follow its complete removal. 

, (2) Cetvico-oc'cipital neuralgia involves the posterior branches of the first 
fouy cervieal nerves, particularly the inferior occipital, at the emergence of 
which there is a painful point about half-way between the mastoid process and 
the first cervical vertebra. It may be caused by cold, and' these nerves are 
often affected in cervical caries. Surgical pleasures may be required if the pain 
is severe. ’ Krause has devised an operation for division and evulsion of the 
affected nerves. 

(3) Cervico-brachial neuralgia involves the sensory nerves of the brachial 
plexus, particularly in the cubital division. When the circumflex nerve is in¬ 
volved the pain is in the deltoid. The pain is most commonly about the 
shoulder and down the course of the ulnar nerve. There is usually a marked 
tender point upon this nerve at the elbow. This form rarely follows cold, 
but more frequently results from rheumatic affections of the joints, and 
trauma. 

(4) Neuralgia of the phrenic nerve is rare. It is sometimes found in 
pleurisy and in pericarditis. The pain is chiefly at the lower part of the 
thorax on a line with the insertion of the diaphragm, and here may be painful 
points on deep pressure. Full inspiration is painful, and there is great sen-u- 
tiveness on coughing or in the performance of any movement by which,I lie 
diaphragm is suddenly depressed. 

(5) Intercostal Neuralgia. —Next to the tic douloureux this is the most 
important form. It is most frequent in women and very common in hysteria. 
Post-zoster neuralgias are common in this situation. The possibility of spinal 
disease, of tumor, canes, or aneurism must always be borne in mind| 
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(6) lumbar Neuralgia.— The affected nerves are (he posterior fibres of tlie 
lumbar plexus, particularly the ilio-serotal branch. The paiu is in the region 
of the iliaS crest, along the inguinal canal, in the spermatic cord, and In tho 
scrottun or labium majus. The affection known ns irritable testis, probably a 
neuralgia of this nerve, may be very severe and accompanied by syncopal 
sdhsationft. 

(7) Coccydynia.—This is regarded as a neuralgia of the coccygeal plexus. 

It is most coni Irion in women, and is aggravated by the sitting posture, ft 
is very intractable, and may necessitate the removal of (he coccyx, an o|>eration, 
however, which is not always successful. Neuralgias of the nerves of the leg 
have already been considered. 

(8) Neuralgias of the Nerves of the Feet.— Many of these eases accompany 
varying degrees of flat-foot. The condition is brought about by weakness or 
fatigue of the muscles supporting the inches of the foot, which consequently^ 
settle until tho strain of the superimposed body-weight falls upon the liga¬ 
mentous and aponeurotic attachments between?!ho metatarsal jmd tarsal hones. 
Kcst massage, exercises, and orthopaedic measures are indicated. 

PAINFUL Until.—Both in women and men there iii.iyl* 1 about the heel 
severe pains which interfere seriously with walking—the poijodynia of S. H. 
Gross. There may be little or no swelling, no discoloration, and no affection 

of the joints. ‘ ... 

Plantar Nkuiiawili.—T his is often associated with a definite neuritis, 

such as follows typhoid fever, and has been seen in an aggravated form m 
caisson disease (Hughes). The pain may be limited to the tips of the toes 
or to the ball of the great toe. Numbness, tingling, and hypeiicsIheMii or 
sweating may occur with it. Following the cold-bath truatmeiit.in t.yphod 
fever it is not uncommon for patients to complain of great sensdivemss in 

thC M et'atarsaiaha.—T homas G. Morton’s “ painful affectum of the Tourlh 

arts* .. 

vaso-motor and f^^w^Tbe more important of these have already been 
(9) Visceral Neuralgias ^ ^ „ (!ur() ,es. 'l’bey arc 

referred to in connection with t accompaniments of neurasthenia 

most frequent in women, and ar 1 , region, particularly 

,.d hysteria. The P™ »• £u«. 

about, the ovaries. Nephralgia - ^inmlato those of stone, 
mentioned, the symptoms mi y - y „[ rft fl ex irritation should lie 

Treatment of Neuralgia.- n general ^ ^ th(> ff!nml ll(;alth 

carefully removed. The. ncura b f,a > a ‘ ^ ((f , l]1 sorts should be employed, 
improves; so that tonic and liygie . ,,| leu , „ K tverc neuralgia. 1 have 

Often a change of air or surround iu tlll! ...onutaimf, 

known obstinate cases to be euru y ^ y s | rl( .f vegetable 'bet will 

with an out-of-door life am l M ' n ;V , a( .| 1( . () [ a gouty person. 01 general 
sometimes relieve the neuralgia ' associated with chlorosis and 

remedies, iron is‘often a speei ic 1 ' [ or , UN and should be given 

amentia. Arsenic, too, is very am 
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in ascending doses. The value of quinine has been much overrated. It prob¬ 
ably has no more influence than any other bitter tonic, except ip the rare 
instances in which the neuralgia is definitely associated with malarial poison¬ 
ings Strychnine, cod-liver oil, and phosphorus are also advantageous* Of 
remedies for the pain, antipyrin, antifebrin, and phenacetin should first be 
tried, for they are sometimes of service. Morphia should be given ’frith great 
caution, and qply after other remedies have been tried in vain. On no con¬ 
sideration should the patient be allowed to use the hypodermic syringe. Gel- 
eemium is highly recommended. Of nerve stimulants, valerian and ether, 
which often act well together, maf be given. Alcohol is a valuable though 
dangerous remedy, and should not be ordered for women. In the minor form 
of trigeminal neuralgia nitroglycerin in large doses may be tried. Dana has 
seen good results follow rest with large doses of strychnia given hypodermi¬ 
cally. Aconjtia in doses of from one two-hundredth to one one-hundred-and- 
fiftieth of a grain may be tried. In gouty and rheumatic .subjects cannabis 
indica and cimiotfuga are reconftncndcd with the lithium salts. 

Of local applications, the thermo-cautery is invaluable, particularly in 
zona and the morft chronic forms of neuralgia. Acupuncture may be used. 
Chloroform liniment, camphor and chloral, menthol, the oleates of morphia, 
atropia, and belladonna used with lanolin may be tried. Freezing over the 
tender point ^with ether spray is sometimes successful. The continuous cur¬ 
rent may be used. The sponges should be warm, and the positive pole should 
be placed near the seat of the pain. The strength of the current should be 
such as to cause a slight, tingling or burning, but not pain. 

• Many of the more intractable forms of neuralgiu can be relieved only by 
surgicql treatment? 

IX. PROFESSIONAL SPASMS; OCCUPATION 
NEUROSES. 

The continuous and excessive use of the muscles in performing a certain 
movement may be followed by an irregular, involuntary spasm or cramp, which 
may completely check the performance of the action. The condition is found 
most frequently in writers, hence the term writer’s cramp or scrivener’s palsy; 
but it is also common in piano and violin players and in telegraph operators. 
The spasms occur in many other persons, such as milkmaids, weavers, and 
cigarette-rollers. 

The most common form is writer’s cramp, which is much more frequent 
in men than in women. Of 75 cases of impaired writing power reported by 
Poore, all of the instances of undoubted writer's cramp were in men. Morris 
J. Lewis states that in the United States, in the telegrapher’s cramp, women, 
who are employed a great deal in telegraphy, are much less frequently affected 
(only 4 out of 43 cases). Persons of a nervous temperament are more liable 
to the disease. Occasionally it follows slight injury. 

* Gowers states that in a majority of the c«fees a faulty method of writing 

has been employed, using either the little finger or the wrist as the fixed point- 
Persons who write with the middle of the forearm or the elbow as the fixed 
point are rarely affected. ' 

No anatomical changes have been found. The most reasonable explanation 
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of the disease is that it, results f, i , 

presiding gver the muscular movement's imolmt ,,7,1*71 T 

dition which has been termed irritable weakness. - 'll,,' edmation "f’^nTrL* . 

whicfi may be widey separated from each ether for the pcl'ennamv of-any 

SK rT rwT ly acco " 1 l )1 - , '‘'' 1 V lessening the hues of resistance 
b^w 0 ™ fhem > ®° that the movement, which «.,s at first produced hv a con¬ 
siderable mental effort is at last execute, I alums. „nn„, sL„h. If ,hen- ' 
fore, through prolonged excitation, this lessened res,stance he carried ,« fa? 
there xs an increase and irregular discharge of ,,„e energy, winch gives ris,- 

to spasm and disordered movement. Actor,ling („ this ucw, the ..cular 

weakness is explained by an impairment »r nutrition aecmupnining that of 
function, and the diminished faradic excitability In the nutritional' disturbance 
descending the motor nerves ” (Clay). 

Symptoms.— These may.lie described under live beads (Davis). 

(а) ChamP ok bPARU.—This is often an early symptom and most com¬ 
monly affects the forefinger and thumb; or there mav be avniubiiicd move- 

• moat-of flexion and adduction of the thumb, so that the pen may lie twisted 
from the grasp and thrown (o some distance. Weir MihVll has described 
a lock-spasm, in which tlie lingers become so firmly contracted upon file peri 
that it can not be removed. 

(б) Paresis and l’.MfAiA sis—T his may occur with the spqsm or alone. 
The patient feels a sense of weakness ami debility in the muscles of the hand 
and arm and holds the pen feebly. Yet in fliese circumstances Ihe grasp of 
the hand may he strong and there may he no paralysis for ordinary uels. 

(c) TjjKMQ 1 '—This is most commonly seen in the I'm cling ,t .hi, I may Ik) 
a premonitory symptom of atrophy. It is not an nnportairt symptom,.and is 
rarely sufficient to produce disability. 

( d) Pain .—A bnormal sensations, particularly a tired feeling in Ihe mus¬ 
cles, are very constantly present. Actual pain is rare, 1ml there may lie irregu- 

■ lar shooting pains in the arm. Numbness or s'ircne-s may exist. If, as some¬ 
times happens, a subacute neuritis develops, there may be pam over Hie nerves 
and numbness or tingling in the fingers. 


(e) Yasp-motou Disturbances. — 1 These mav occur in severe eases. There 
may be hyperaisthesia. Occasionally tho skin becomes glossy, or there is a 
condition of local asphyxia resembling chilblains, In utlcniplmg lo wrile, the 
hand and arm may become flushed and hoi and ihe veins increased in size. 
Early in the disease the electrical reactions are normal, but in advanced eases 
there may bo diminution of faradic and some!ones increase in the galvanic 

irritability. 

Diagnosis.— A well-marked ease <g writer’s crump or palsy could scarcely 
he mistaken for any other affection. Care must be taken to exclude the exist¬ 
ence of any cerebro-spinal disease, such as progressive muscular atrophy or 
hemiplegia. The physician is soinolimes consulted bv nervous persons who 
fancy they are becoming subject to ihe disease and complain of stiffness or # 
weakness without displaying any characteristic features. 

Prognosis .— 1 The course of the disease is usually chronic. If taken in 
time amfif the hand is allowed perfect rest, the .ondition niav improve rapidly, 
hut too often thore'is a strong tendency lo recurrence, ihe patient may learn 
to write yitb the left hand, hut this also may after a time he attacked. 
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Treatment.— Various prophylactic meu-ures linvo litfii udvi-ol ,\- nit . n 
fioned. it is important that a proper method of writing lx> mlopi..| ' 
suggests that if all person.- mote from the shoulder writers . romp uou | d 
praatically not occur. Various devices have been invented for r ,.| 
fatigue, but none of them are wry satisfactory. The use of the i\in-writer 
has diminished very much the frequency of scrivener's palsy. !{*-( is‘«^ >C ntilL 
No measures ftre of value without this. 3Iassage and manipulation, ^hen 
combined with, systematic gymnastics, give the best results. Poore nvoiiiiiicnd* 
•the galvanic current applied to the muscles, which arc at the same lime rlnth- 
mically exercised. In very obstinate cases the condition remain - incur,ililc. 
I saw a few years ago a distinguished gynaecologist who had had writer's 
cramp twenty years before, aifd who had tried all sorts of treatment, inrluilinv 
Wolff’s method, without any avail. lie still has it in aggravated form, 
.but he can.do all the finer manipulations of operative work without any 
difficulty. * 

The nutritiox of the patients is apt to be much impaired, and cod-liver oil, 
strychnia, and other tonics will be found advantageous. Local applications are • 
of little benefit. • Tenotomy and nerve-stretching huvo been abandoned. 

X. < TETANY. 

Definition. —An affection characterized by peculiar bilateral tonic spasms 
of the extremities) either paroxysmal or continued. 

Etiology. —The disease occurs under very different conditions, of which 
the following classification of Frankl-Llocliwart is the most satisfactory: 

(a\ Te&'any of Adults. —(1) Epidemic tetany, also known as rheumatic 
tetany, idiopathic workman’s tetany or shoemaker’s cramp. In certain part- of 
the Continent of Europe the disease has prevailed widely, particularly in the 
winter season. Von Jackseh, who has described an epidemic form occurring 
in young men of the working classes, sometimea-with a light f ev er, —reg ards the 
disease, as Infectious. This form is acute, lasting only two or three weeks, and 
rarely, proving fatal. 

(2) Tetany of gastric and int$£UnaLtU#orders, as dyspepsia, gastrectasis, 
diarrhoea, and helminthiasis. The form associated with dilatation of the stom- 
acTTis rare, not moTc than 30 cases having been reported. 

(3) Tetany of the acute infectious diseases (typhoid, cholera, influenza, 
measle s, scarlatina, etc.). In some typhoid epidemics many cases have occurred. 

(4) Tetany following poisoning from chloroform, morphia, ergot, lend, 
alcohol, and unemia. Isolated examples of each have been reported. 

(5) Tetany may also develop duringjjregnancy or recur in successive preg¬ 
nancies. From its occurrence in nursing women, Trousseau called it “ nurse’* 
contracture.” 

(6) Tetany following removal of the thyroid gland is probably due in il 
removal of the parathyroid bodies at the same time. Before these bodies wi re 
known to have any physiological function it was supposed that the removal of 
the thyroid alone might produce tetany, and many post-operative cases of fl"' i 
sort, like those from Billroth’s clinic, have been recorded. James Stewart In- 
reported an instance in which with the tetany there ijvere symptoms of fny xft ‘" 
dema and no trace of the thyroid gland, 
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(7) Tetany, may complicate other nervous disorder-. a, llu-edow's di-euse, 
jffebral twnor, cysts of the eerebellmu, ami syringomyelia. 

, (i) Tkiany in Ciiildkkm. —Tetany hears a deliiute relation to gastro- 
Ltestinal disorders, acute infections, and ru^cts in childhood, 
p In thg United States true tetany is an extremely rare disease, UrilliUi, in 
•895, collected 77 cases, among which cases of curpo-pednl spasm arc included. • 
During the past ten years an additional 70 cases have appcariM in Americiwi 
iterature. In ray wards at the Johns llopkins Hospital there were 8 eases 
>f undoubted tetany; f complicating dilatation of the stomach. •»* hyperacidity 
without dilatation, 1 case with chronic diarrluoa, and 1 occurring in repeated 
iregnaneies and lactation. , 

Morbid Anatomy. —The nature of the disease i< unknown. 11. Voters found 
in 8 post-mortems an interstitial neuritis of the extradural connective tissue, 
affecting both jnotor and sAisory nerves. Since the work of (ilev,* Vassale and' 
Generali, and others, it, lias lieen well established that the teianv following 
extirpation of the thyroid is due not to the loss of the lh\ roiif fum lion, hut to 
the coincident removal of the parathyroid glands. DilTercujes in the behavior 
of carnivorous and herbivorous animals in this respect are due to the fuel that 
while in the carnivora the glands are attached to the thyroid, in the lieihivori^ 
two of them lie at a distant point. The function of the parathyroid seems to' 
consist in the neutralization of a poison produced in the course of mclaholism. 
When the parathyroids are removed this free poison acts, upon the central 
nervous system and produces tetany. Spontaneous tetany is apparently the 
result of the production of so mmh of this unknown poison that the nor¬ 
mal parathyroids are insullicicnt to neutralize it. In a case of tetany follow¬ 
ing gastric dilatation in an old man who died in my service a I* tin* Johns 
llopkins Hospital, the parathyroid cells vvcie found by MucCallum hi be 
actively proliferating. 1'p hi the present time there is no deliiute proof that 
any other diseases are dependent upon lesion, of the parathyroid,. 

Symptoms.—In cases associated^]th general debility or m children with 
rickets the warn is limited to the hands and feet. The lingers are bent at the 
metacarpo-phalangoal joint, extended at the toi'iiiiia J<>">s. I >n> '" ' , ( 
gethcr, and the thumb is contracted in the, palm of the hand. U ■ 

flexed, the elbows are bent, and the arms are to-led over the <' 1 ' , 
lower limbs the foot arc extended and the toes adducted. 1 lie i s 1« ««f the 
Se and tik arc less commonly .hed bn. m 

trismus and the angles of the mouth arc drawn out. I In skin of « han 
and sometimes tense and ledemnto.,,. The spasms arc usually purox- 

unu teet is soinei children the attack may pass oil in a 

ysmal and last for a var'abk U" ! ^ ^^ m a(]ults hli ,r„e„ and 

few hours. In some of the more. , nanv (]av ,. (m d the attack may 

contracture may continue « ' fh(! p.m^ralure may he elevated 

las as long its two weeks. ^ , )llr oxv-m, there may he involvement 

£S? 

Certain additional features. valiM M )(a(k jg J, t ov( . r , the paroxysms 

ma/=« 

bWd’vSs" so as to impede the venous or arterial circulation. 



ftvmpf/>m in sjiown in the remarkable increase in the mechanical 
excitability of the motor nerves. A alight tap, for example, in the course of 
the facial nerve will throw the muscles to which it is distributed into active, 
wntxaction. Erb has shown tha^the e lectrical ir ritabili ty o f the motor nerves, 
especially to the galvanic current, is also greatly increased, and Hofjaann %g 
demonstrated the heightened excitability of the sensory nerves, the slightest 
pressure on which may cause parmaHinaia in the region of distribution. 

Diagnosis.—The disease is readily recognized. It is a mistake to call 
instances of ca$o-pedal spasm of children true tetany. It is common to find 
in rickety children or in cases of severe gastro-intestinal catarrh a transient 
spasm of the fingers or even «f the arms. By many authors these are consid¬ 
ered cases of mild tetany, and there are all grades in rickety children between 
the simple carpo-pedal spasm and the condition in which the four extremities 
"are involved ) but it is well, I think, to limit the tertn tetany to tjie more severe 
affection. , 

With true tetanus the disease is scarcely ever confounded, as the commence¬ 
ment of the spasjn, in the extremities, the attitude of the hands, and the etio- ’ 
logical factors are very different. Hysterical contractures are usually unilateral. 

Treatment.—5n the case of children the condition with which the tetany 
is associated qjiould be treated. ‘Baths and cold sponging are recommended 
and often relieve the spasm as promptly as in child-crowing. Bromide of 
potassium may be .tried. In severe cases chloroferm inhalations may be given. 
Massage, electricity, and the spinal ice-bag have also been used with success. 
Cases, however, may resist all treatment, and the spasms recur for many years. 
The thyroid* extract should be tried. Gottstein reports relief in a case of long 
standing, and Bramwell reports one case of operative tetany and one of the 
idiopathic form successfully treated in this way. 

In gastric tetany, especially when due to dilatation of the stomach, the 
mortality is high, and recovery without operative interference is rare: of 27 
cases collected by Eiegel, 16 terminated fatally. Cunningham collected 8 cases 
treated surgically, with a mortality of 37.5 per cent, as compared with 70 per 
cent treated by medical means, liegular, systematic lavage with large quan¬ 
tities of saline or mildly antiseptic solutions is sometimes beneficial. .. 

XL HYSTERIA. 

Definition .—A state in which ideas control the body and produce morbid 
changes in its functions (Mobius). 

Etiology.—The affection is'more, common-in women, and usually appear* 
l first abonUhc time of puberty, but the manifestations may, c ontiqp e .pntil the 
menopause, or even u ntil old age. Men, however, are by.no.~meane..exempt. 
and of late years hysteria In"the male has attracted much attention. It occur* 
u WLftU races, but is numb bsot» prevalent, particularly in its,severer forms, in 
.members of the Latin race,. In the United States the milder grqjps are com¬ 
mon, but the graver formB are rare in comparison with thw'frequeney with 
which they are seen in France. i ' <■ , 

Children under -twelve years of age-nre #ei very oftep.affefcted, but the 1 
disease may be well marked as early a^the fifth or sixth, year. One of the 
saddest chapters in the history .of human deception, that of the Salaiajritches, 
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tKyste^a] 'll^ r ^ o resulted dir0ctl y from 

' fonS^^So^ttielhird'w!th i,0r<ili u7" 1,,, , r ‘ Hl ' ty " ,Ul Wlucati0 °- - The 

, onsuMon We l ei ? 7- “ T'' lK ' ^isitivo mmus 

pathic tendencies, the members of whiTl ! y ™ rkwl ,,eur °- 

•ous sorts. Edition atCetoooftm tl «» vari- 
A child grows to girlhood with an eutlrel^e^SSlSj^t^ ISSSt 
others, and accustomed to have every whim gratified and nhuAdant sympathy 
lavished on eveiy woe however trifling. she reaches womanhood whh n S 
organization unfitted to Withstand the cares a,ulnorr.es of men-lay life A 
school between the ages-of twelve and fifteen, the most important periml in 
her life, when the vital energies are absorbed in the rapid development of the 
body, she is often cramming for examinations and cooped in close school-rooms* 
for six or eight hours daily. The result too frequently is an aejne. bright mind 
, in an enfeebled body, ill adapted to subserve the functions for which it was 
framed, easily disordered, and prone to react abnormally to tlinordinary stimuli 
of life. Among the more direct influences arc uuuUons qf various kinds, 
fright occasionally, more frequently love ailuirs, grid, and domestic worries. 
P hysical caus es less often bring on hysterical outbreaks, but. tliey may follow 
directly upon anjnjury or develop during the convalescence ffom an neute 
i llness or be associated with disease of the generative organs. The name 
hysteria indicates how important was believed to be the part played by the 
uterus in the causation of the disease. Opinions dilfcr a good deal ou this' 
question, but undoubtedly in many cases thine are ovarian and uter'po disorders 
the rectification of which sometimes cures the disease. Sexual excess, particu- 
la rly mas turbation, is an important, factor, l«>lh in girls and boys. * 
Symptoms. —A useful division is into the convu lsive and non^souguLuvo 
varieties. 

Convutsivc Hysteria. 


(«) Minor Founts.—The attack most commonly follows'emotional disturb¬ 
ance. fit may set in suddenly or be preceded by symptoms, called by the Inity 
“hysterical,” such as laughing and crying alternately, or a sensation of con¬ 
striction. in the neck, or of a ball rising in flic Ihroat—the globus hystericus. 
Sometimes, preceding the convulsive movements, there may be painful sensa¬ 
tions arising from the pelvic, abdominal, or thoracic regions, troin the de¬ 
scription these sensations resemble aura. They become more intense with the 
rising sensation of choking in the neck and dilliculty in getting breath, and t lie 
patient falls into a more or less violent convulsion. It will lie noticed that 
the fall is not sudden, as in epilepsy, but the subject goes down, as a rule, 
easily, often picking a soft, spot, like a sofa or an easy-chair, and in the move¬ 
ments apparently exercises care to do herself no injury, 'i et at the same time 
' she>appearMo be quite unconscious. The movements are clonic and disorderly*, 
consisting of to^and-fro motions of the trunk or pelvic muscles, while the head 
and arms are thrown about in an irregular manner. The paroxysm after a 
few minutes slowly subsides, then the patient becomes emotional, and gradually 
regains,consciousness. When questioned the patient may confess to having 
some- k^Wledge of the events which have taken place, but, as a rule, has no 
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accurate recollection. Durin g the attack the abdomen may be much distended 
wi^fiatus, and subsequently a large amount of clear urine may %e passed. 
The§e attacks vary greatly in character. There may be scarcely any move¬ 
ments of the limbs, but after a .nerve storm the patient sinks into a torpid, 
semi-unconsciousness condition, from which she is roused with great difficulty. 
In some cases from this'state the patient passes into a condition of catalepsy. 

« (6) Majoe Foams; IIybteko-epilepby.—T his condition ’has been espe-. 
pially studied by Charcot and his pupils. Typical instances" passing through 
the various phases are very rare in the United States andjh England. The 
attack is initiated by certain prodromata, chiefly minor hysterical manifesta¬ 
tions, either foolish or unseemly behavior^. excitegu^a—fome times dyspeptic 
symptoms with tympanites, or frequent micturition. of hyperesthesia 

may at this time be marked, the so-called hyslerogepic ygdipTso elaborately de¬ 
scribed by Richet. These are usually symmetrical anl-situated ever the upper 
dorsal vertebra, $nd in front in«a series of symmetrically placed spots on the 
chest'and abdomen, the most marked being those an .the' inguinal regions over , 
the ovaries. Painful sensations or a feeling of oppression 'and a globus rising 
in the throat may, be complained of prior to the onsdt of thfe convulsion, which, 
according to French writers, has four dist met stages: (1) Epileptoid condition, 
which closely simulates a true epileptic attack with tonic spasm (often leading 
to opisthotonhs), grinding of the teeth, congestion of the face, followed by 
clonic convulsions,■'gradual relaxation, and coma. This attack lasts rather 
longer than a true epileptic attack. (2) Succeeding this is the period which 
Charcot has termed clownism, in which there is an emotional display and a 
remarkable Series of contortions or of cataleptic poses. (3) Then in typical 
cases tliere is a stage in which tne patient assumes certain attitudes expressive 
of the various passions—ecstasy, fear, beatitude, or erotism. (4) Finally con¬ 
sciousness returns and the patient enters upon a stage in which she may display 
very varied symptoms, chiefly manifestations of a delirium with the most 
extraordinary hallucinations. Visions are Seen, voices heard, and conversations 
held with imaginary persons. In this stage patients will relate with the ut¬ 
most solemnity imaginary events, aud make extraordinary and serious charges 
against individuals. This sometimes, gives a grave aspect to these seizures, for 
not only will the patient at this stage make and believe the statements, but 
when recovery is complete the hallucination sometimes persists. I have rarely 
seen in the United States attacks having this orderly sequence. Much more 
commonly the convulsions succeed each other at intervals for several days m 
succession. Here we have a striking difference between hystero-epilepsy and 
true epilepsy. In the latter the status epileptieus, if persistent, is alun\' 
serious, associated with fever, and frequently fatal, while in hystero-epilep-y 
attacks may recur for days without special danger to life. After an attack 
of hystero-epilepsy the patient may sink into a state of trance or lethargy, m 
which she may remain for days. 

Non-convulsive Forms. 

So complex and varied is the clinical picture of hysteria that various mani¬ 
festations are best considered according fo the systems which are involved. 

Disordehs oe Motion.—( a) Paralyses .—These may bo hemiplegic, pm' 1 ' 
oleeic. or monoplegic. Hysterical diplegia is extremely race. Thajaraly^ 




dX^t 1 SI :: ,i,k :.v *« 

bejtmpistcd in hysteria. According |„ \\\n7h\\MZ\', iho'lu-miJu’S are 
^ur fames m °re frequent on the left than (he right „|o. The s not 
aflected-the neck may he involved, but the log sutlers most. sSon i 
edher Wed or tart on the alta-led sole. The b.Ueneui II ■ 

common'than hemiplegia. The loss of power is not absolutjf the legs call 

“2 5? m0 , VC f/ b , ut 1,0 ,,ot su iT<"'t <ln- patient. The refluxes may he in¬ 
creased, though th.e knee-jerk is often normal. A spurious inkle clonus may 
sometimes be present. The feet are usually extended and turned inwar,1 in the 
equino-varus position. Tlurmwles do not waifle and the electrical reactions 
are normal. Other manifestations, such as paralysis of the bladder or aphonia, 
are usually associat&Hrith,thc hysterical paraplegia. Hysterical.monoplegias 
may be facia]) crural, ur brachial. A condition of ataxia sometimes oeeurn 
with paresis, i he xiucobrdination may be a* marked feat line, and lliere ure 
usually sensory manifestations. 

(6) Contradur-es and Hjpqsnts. —There is an extraordinary variety of spas¬ 
modic affections in hysteria, of which the most eommon aue the following: 
The hysterical contractures may attack almost any group of voluntary muscles 
and be of the' hemiplegic, paraplegic, or inonoplcgn: type. ’I'hey may come 
on suddenly or slowly, peisist for months or years, and disappear rapidly. The ' 
contracture is most commonly seen in the arm, which is flexed at the elbow 
and wrist, while the fingers tightly grasp flic thumb in the palm of the hand; 
more rarely the terminal phalanges are hypore.xtendetl as in athetosis. It may 
occur in one or in both legs, more commonly in one. •The nukle.olomis 
is present; the foot is inverted and the toes are strongly Hexed. These eases 
may be mistaken for lateral sclerosis and the difficulty in diagnosis may really 
be very great. The spastic gait is very typical, and witli the exaggerated knee- 
jerk and ankle clonus the picture may be characteristic. In 1,S7!) I frequently 
showed such a case at the Montreal* General Hospital as a typical example of 
lateral sclerosis. The condition persisted for more than eighteen mouths and 
then disappeared completely. Ollier forms of contract ure may he in the 
muscles of the hip, shoulder, or neck; more rarely in those of the jaws—hys- 
terieoHllSmuB—or in the tongue. Remarkable indeed ure the local contrac¬ 


tures in the diaphragm and abdominal muscles, producing a pliantom tumor, 
in which just below and in the neighborhooil of the umbilicus is a firm, appar¬ 
ently solid growth. According to Gowers, this is produced by relaxation of 
the recti and a spasmodic contraction of the diaphragm, together with infla¬ 
tion of the intestines with gas and an arching forward of the vertebral column. 
They are apt to occur in middle-aged women about the menopause, and ure 
frequently associated with the symptoms of spurious pregnancy— psnudo-cyesis. 
The resemblance to a tumor may be striking, and I have known skilful diag¬ 
nosticians to be deceived. The only safeguard is to lie found in complete 
anifa tWi a when the tumor entirely disappears. Some years ago 1 went bf 
chance into the operating-room of a hospital and found a patient on the table 
under chloroform and the surgeon prepared to perform ovariotomy. Tho 
tumor however had completely disappeared with full anaesthesia. Mitchell 
has reported an instance of a phantom tumor in the left pectoral region just 
above tl^ breast, which was tender, hard, and dense. 
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Clonic spasms are more common in hysteria in this country than contrac¬ 
tures.' The following are the important forms: Rhythmic hysterical spasm. 
Thi?, unfortunately, is sometimes known as rhythmic chorea or hysterical 
chorea. The movements may Iks of the arm, cither flexion and extension, or, 
more rarely, pronation and supination. Clonic contractions of the steriR> 
clcido-mastoid or of the muscles of the jaws or of the rotatory muscles of the 
Head may produce rhythmic movements of these parts. The sjiasm may be in- 
one or both psoas muscles, lifting the leg in a rhythmic manner eight or ten 
times in a minute. In oilier instances the muscles of the trunk are affected, 
and every few moments there is a bowing movement—salaam convulsions—or 
the muscles of the back may Contract, causing strong arching of the vertebral 
column and retraction of the head. These movements may often alternate, as 
in a case in my wards, in which the patient on Ape days had regular salaam 
convulsions, while on wet days the rhythmic spasm was in thesmuseles of the 
back and neck. .Mitchell has described a rotatory spasm'in which the patient 
rotated involuntarily, usually to the left. More unusual cases are those in, 
which the contractions closely simulate paramyoclonus multiplex. Hysterical 
athetosis is a rate form of spasm. Tremor may be a purely hysterical mani¬ 
festation, occurring either alone or with paralysis and contracture. It most 
commonly involves the hands and arms; more rarely the head and legs. The 
movements are small and quick. In the typo described by Rendu the tremor 
may or may not persist during repose, but it is increased or provoked by voli¬ 
tional movements. Volitional or intentional tremor may exist, simulating 
closely the movements of insular sclerosis. Buzzard states that many instances 
of this disease in young girls are mistaken for hysteria. 

Disokders of S]«fSATioi*.-r/lnft's</im'a is most common, and usually con¬ 
fined to one half of the body. It may not be noticed by the patient. Usually 
it is’ accurately limited by the middle line anddavoives the mucous surfaces and 
deeper parts. rThe conjunctiva, however, is often spared. Thcw(£mayJ)eJhemi- 
jjnopia. This symptom may come on slbwly or follow a convulsive attack. 
Sometimes the various sensations are dissociated and the anesthesia may be 
Only to pain and to touch .! The akin of the affected side is usually pale and 
cool, and a pin-prick may not be followed by blood. With the loss of feeling 
there may be loss of muscular power. Curious trepbie-ehanges may be present, 
as in an interesting case of Weir Mitchell’s, in which there was unilateral 
swelling of the hemiplegic side. 

A phenomenon to which much attention has been paid is that of transfer¬ 
ence. By. metallotherapy, the application of certain metals, the- anaesthesia 
(or analgesia can be transferred to the other side of the body. It has been 
shown, however, that this phenomenon may be caused by the electro-magnet 
and by wood and various other agents, and is probably entirely a mental effect. 
The subject has no practical importance, but it remains an interesting and 
instructive cnapter in Gallic medical history. 

• Hyperasthesia. —Increased sensitiveness and pains occur in various parts 
of the body. One of the most frequent complaints is of pain in the head, 
usually over the sagittal suture, less frequently in the occiput. This is de¬ 
scribed as agonizing, and is compared to the driving of a nail into the part; 
hence the name clavus hystericus. Neuralgias are common. Hypeiaathgtio 
areas, the .hysterogenic points, exist on the skin of the thorax and^bdomen, 



pressure upon which may cause minor manifestation* or oven a convulsive 
attach Increased sensitiveness exists m the ovarian reomn, hut is not pecul¬ 
iar to^hysteria. Pain in the back is an almost constant complaint of hysterical 
patients. The sensitiveness may be limited to certain spmou* piocess'c;, ot it. 
nisy be diffuse. In hysterical women the pain* in the abdomen mav simulate 
those of gastrftlgia and of gastric uleer, or the condition mav he aimed identical 
with that of peritonitis; more rarely the abdominal pains eiosclv resemble llnw; 
o f ap pendix disease. 

Special Senses .—^Disturbances of taste and smell are iiot.iineommou and * 
may cause a good deal of distress. Of ocular symptoms, retinal Inpcnesthcsia 
is the most common, and the patients always prefer to he in a daikcned room. 
Detraction of the field-of ^vision is common and usually follows a convulsive 
seizure. It may persist for years. The color perception may he normal even 


with complete anmslhesia, and in America the achromatopsia dor* not seem • 
to be nearly so‘common an hysterical manifestation as in Kuropc. Ilyslene.il 
deafness may be complete and may alternate or come on at theVame lime with 
•hysterical blindness. / Hysterical amaurosis may occur m clnldrcn. One must 
carefully distinguish between functional loss of power and simulation. 

Visceral Manifestations.— Respiratory Apparatus.-- orMi-dmbnnces in 
the respiratory rhythm, the most frequent, perhaps, is an exaggeration of the 
deupojUweath, which is taken normally every fifth or sixth inspiration, or 
there may be aa"catching” breathing, such as is si-eu when cold water is 
poured over a person. > In hysterical dyspncca there is no spi-eial di*!ie*s and 
the pulse is normal. In vvliat is known as the syndrome of Hriqucl there i*. 
shortness of breath, Suppression of the voice, and paralysis of the diaphragm. 
The anhelation is extreme. In rare instances there is Ipilypii.cif. .Viamg 
laryngeal manifestations aphonia is frequent and may persist for months or 
even years without other special symptoms of (lie disease. Spasm "f ih< 
muscles mav occur with violent inspiratory ('(torts and great am 

may even lead to cyanosis. ^Iiceougl^ or sounds re.semld.ng ,l ’ £ ' ‘J ' ‘ 

for weeks or months at a time. Among the most remarkable of ' 

manifestations are the hysterical cries. These may mimic 
by animals, such as barking, mewing, or grimhug; )rM 

of them have been repeatedly observed. Dxtraoidinary or I <|f 

citlier inspiratory or expiratory. 1 saw at \\ agoer s t . ^ 

,„ir,oc„ or fourteen. *« 

5SfS Srd“"suL /was — 

to a skeleton.^ Attacks of gaping, yawning, ai cu larly in young girls. 

Tho hysteric,. cough is 

It’ may occur m paroxysms, but Sir Andrew Clark has culled 

extremely monotonous and unpleasant o • occurring about the 

attention to a loud, barking cough (cynobexi ^ altacks , 
time of puBerty, chiefly in boys belonging to neurot.e 
whieft last about a minute, recur frequen y. deceptive and 

Thera i. a pcealiar form of '"XS”'"'1™’ d,«,L It,!- >l«d«m 
lead to the diagnosis of piihiionary is^ ^ ^ , 1( , ]limrv hunuoptysis; on sit- 
as a pale-red fluid—not so bright, contains particles of food, pave- 

tlin/it plants a reddish-brown sediment, It contains j 
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Staring tb. I»d, .pp^tiy ta?''Pr‘ .Sob: In <A» 

fi Aicb m#6od *»s to b.«!*«**““ g a,.tori i. „g«- 
cases there is.incessant gagging. y mw f ca ture may persist fot 

'gitated without much effort and withou^u^Thifca^ 

£» «ithont sroat d “ ritei * ffir 

able digestive disturbance in hy ft£l*norexia—-but feebly character- 

™ir M1 te I T ”i.t H&i SSET^^K. i* « 

rirt r £* - y&t-°£2 £ 5= “ 

, antagonism to food whl ^ “ . rige to gome 0 f those remarkable 

the approach of food, and this 8) /Mitchell) There are three 

cases of survival for long penods without food a JsychicaP 

special features in anorexia nervosa: P»«t, and mo^P ^ .* J always 
state, usually depressant, occasions y ^ considered here. Secondly, 

hysterical, and-the coni 1011 ®^ it regur gitation, vomiting, and the whole 
stomach symptoms, loss of appftiw, g S • fiddly, emaciation, 

' series of phfihomena associated with dvsenterv The patient finally 

which reaches a grade seen only t he thighs and legs , 

takes to bed, and in extreme ««■ b- «VJ a f * or on l y 

flexed, and contractures may o • wasted dry, and covered with \ 

‘upon urgent compulsion The sk ^ Mvera \ w Lks at a time, and 

bran-like 'scales. No food ^may m8 Although the condition 

attempts to ^ mayte ^ J from their home surroundings 
looks so alarming, these cases, ,■ recover in a remarkable 

wd tented bf W.ir «ib*ell’- m«th«d, "noted. DeA ■ 

r :szsz'Ziztt* - •* - 

ttetfrl’weighedonly 49 P™nd«. No ^“”""S il:y“by tonic co.- 
.Hysterical tympanites is a common feature y mu8cle8 . lt 

traction of the diaphragm andirilfaltic unrest (Kussmaul). Fre- 
may be associated wittfjthe 00 tTdisturbance in either the small or 

quent discharges of faeces may be d f ^ma is found in some hysterical 
large bowel,,An obstinate especially with the 

patients, which proves very . j looseness of bowels to 

taking of food. It seems an aggravated form of the looseness oi ^ 

which so many nervous people are subject on emo 10 ^ different form 

L. h«,= t. di.rrhc bn»«,»Wy »«« ff to g :i| An»;^ ly „ 

is that produced by what Mitchell calls tiii irtltahto-Mowm, m J CoIl . 

are paid frequently during the day, sometimes into grert ^ 

stipation is more frequent, however and may be due to a lo« °fpo ^ 

njpst remarkable of hysterical phenomena, loUowmg a s. oc W 



sUpahQi 1 , tympanites, vomiting, sometimes ham.atemosk The const!nation 
grovre worn, everything taken by the mouth ,s rejected. the vom.tus hcUmes 
fffiealim character, even scybala are brought am! suppoMtor.es am! cncmata 
are vomited. The symptoms may continue IV weeks amt then gradually sub¬ 
side. Laparotomy even thrice in one patient—lias shown a perfectly normal- 
looking condition of the bowels (I’arkes Weber). 

• ^diO-VMcnUir.- flittp'tl action of the heart on (lie slightest’emotion, with 
or without the subjective sensation of palpitation, is often a source of great, 
distress-^A alow pulse is less frequent. Tams about the lieifrt may simulate 
angina. ^ h lushes in various parts are among the most common symptoms, 
i Sweating may occur, or the seburrhaia ni(jrimn». causing a darkening of the 
skin of the eyelids. • 

Among the more remarkable vaso-motor phenomena are the so-called stig- 
mata or tuemcyfrhages in the skin,’such as were present in the celebrated ease’ 
of LomseLateau. In many cases these are undoubtedly tequila lent, but if, 
as appears credible, such bleeding may oust, in the hypnotic trance, there seems 
no reason to doubt its occurrence in the trance of prolonged religious ecstasy. 

Joint Affections. —To Sir Benjamin Brodie and Sir panics Paget we 
owe the recognition of these extraordinary manifestations of hysteria. Per¬ 
haps no single affection has brought more discredit upon tin* profession, for 
the cases are very refractory, and finally full into the hands of a*charlatan or 
faith-healer, under whose touch the disease may disappear id once. Usually 
it affects the knee or the hip, and may follow a trifling injury. 'Pin* joint is 
usually fixed, sensitive, ami swollen. The surface npiy be cool, but sometime* 
the local temperature is increased. To the touch it is yery sensitive and 
movement causes great pain. In protracted eases the muscles about the joint 
are somewhat wasted, and in consequence it looks larger. Tim pains arc often 
noofcuwal, at which time the local temperature may bo much increased. \\ lute, 
as a rale, neuromimetic joints yield to proper management, there are inter¬ 
esting instances in the literature in» which organic change lias sueyeeded tlm 
functional disturbance. In the remarkable ease reported m Weir Milebell s 
lectures, the hvsterical features were pronounced, and, on account of the i-liron- 
icity, the disease of the knee-joint was considered organic by such an author 1 y 
as Billroth. Sands found the joint surfaces normal, and the thickening 

due to inflammatory products outside the capsule nol „ irrin „ 

Intermittent hydrarthrosis may lie a manifestation of hysteria, occur b 
in the knee or other joints, sometimes with transien mental 

experimentally or accidentally only with iys t. ’ , , ree » ^„ 0 ti icr 

*'*•!> present thin same phenomenon m s isher ? ' .lightest 

.Ming peculiarity » the J^J**-*^ patient,. This' 
depandence can be placed upon Hit sun ■ _ / or im) atby. 

appears to result partly, but not w h °lly, rom^ d . igtent hallucina- 

Hysterical patients may become msa P , , ^ Q f an 

tions and delirium, alternating iierhaps with em ^ ^ enlirely 

fated character. For week? 01 months tt ey y simulate that of 

oblivious^their surroundings.- with a delirium which may simulate 
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dditimn tomans, particulaily in being associated with loathsome and un¬ 
pleasant animals. The nutrition may be maintained, but in these’eases there 
is qlways a very heavy, foul breath. With seclusion and care recovery usually 
takes place within three or fou* months. At the onset of these attacks and 
during convalescence the patients must be incessantly watched, as <a suicidal 
tendency is by no means uncommon. I have been accustomed to speak of this 
Condition as the status hystericus. • 

Of hysterical manifestations in the*higher centres that of trance is the 
most remarkablb. This may develop spontaneously without any convulsive 
seizure, but more frequently, in America at least, it follows hysteroid attacks. 
jQa fa de p sy may be present, a condition in which the limbs are plastic and 
remain in any position in which they are placed. • 

Tan Metabolism in Hysteria. —The studies of Gilles de la Tourette and 
Cathelineau, under Charcot’s direction, hafe shown that in the^rdinary forms 
of hysteria the .urine does not*show quantitative or qualitative changes, but 
in the severer types, characterized by convulsions, etc., there are important, 
modifications: reduction in the urates and phosphates; the ratio of the earthy 
to the alkaline phosphates, normally 1:3, is 1:2, or even 1:1. The urine is 
also reduced in amount. They think that these changes might sometimes serve 
to differentiate convulsive hysterfa from epilepsy, in which there is always an 
increase in the solid constituents after a seizure. 

Hysterical Fever. —In hysteria the temperature, as a rule, is normal. 
The eases with fever may be grouped as follows: (a) Instances in which the 
.fever is the sole manifestation. These are rare, but I have seen at least two 
cases in yjhieh the chronic course, the retention of the nutrition, and the 
entirely negative coadition of the organs left no other diagnosis possible. In 
a dase which I had under observation the patient had for four or five years an 
afternoon rise of temperature, reaching usually to 102° or 103°. She was well 
nourished and presented no pronounced hysterical symptoms, beyond a form 
of interrupted sighing respiration so olten seen in hysteria. There was a 
marked neurotic history on one side of the family. 

(b) Cases of hysterical fever with spurious local manifestations. These 
are very troublesome and deceptive cases. The patient may be suddenly taken 
ill with pain in various regions and elevation of temperature. The case may 
simulate meningitis. There may be pain in the head, vomiting, contracted 
pupils, and retraction of the neck—symptoms which may persist for weeks— 
and some anomalous manifestation during convalescence may alone indicate 
to the physician that he has had to deal with a case of hysteria, and has not. 
as he perhaps flattered himBelf, cured a case of meningitis. Mary Putnam 
Jacobi, in an article on hysterical fever, mentions a case in the service of 
Comil which was admitted with dyspnoea, slight cyanosis, and a temperature 
of 39° C. The condition proved to be hysterical. There is also an hysterical 
pseudo-phthisis with pain in the chest, slight fever, and the expectoration of a 
' blood-stained mucus. The cases of hysterical peritonitis may also show fever, 
(e) Hysterical Hyperpyrexia .—It is a suggestive fact that the cases of 
paradoxical temperatures repotted of late years, in which the thermometer ha* 
registered 112° to 120° or more, have been in women. Fiaud has been prac¬ 
tised ti^some of these, but others have to be accepted, though their explanation 
is impossible under our known laws. 
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DiagnMii.—Inquiry into the occurrence of previous man is ,i |ifiv . m , in 
the mental-conditions taay give important mfomiatmn. Th J 
a rule, should not be asked the mother, who of all others is least 
satisfactory mformation about the patient s condition. The .nvurreiM, «»£ 
globus hystericus, of emotional attacks, of weeping and ervmg, are itafion 
suggestive. The points of difference between the convulsive ‘attacks and . 
epilepsy were referred to in their description. and as a rule little difficulty*.,* 
experienced in distinguishing between the two conditions. The hv-ferintl 
paralyses are very variable and apt to be associated with aihesthesiu. The 
contractures may at times bo very deceptive, but the occurrence of areas of 
anaesthesia, of retraction of the visual field, and the development of minor 
hysterical manifestations,‘give valuable indications. The contractures disap¬ 
pear under full anmsthcsia. Special care must he taken not to confound the 
spastic -paraplegia of hysteria with lateral sclerosis. 

The visceral manifestations are usually recognized without .much difficulty. 
# The practitioner has constantly to bear in mind the strong tendency in hys¬ 
terical patients to practise deception. > . 

Treatment. —The prophylaxis in hysteria may be gathered from the re¬ 
marks on the relation of education to the disease. The successful treatment 
of hysteria demands qualities possessed by few physicians. The* first element 
is a due appreciation of the nature of the disease on the pari of tfie physician 
and friends. It is pitiable to think of the misery which lias'been inIhded on 
these unhappy victims by the harsh and unjust treatment wliu-li Inis resulted 
from false views of the nature of the trouble; on the other band, worry and* 
ill-health, often the wrecking of mind, body, ami estate, arc entailed, n|x>n 
the near relatives in the nursing of a protracted case of liystcrin. The minor 
manifestations, attacks of the vapors, the. crying and weeping spells, nrc pot 
of much moment and rarely require treatment. The physical condition should 
be carefully looked into and the mode of life regulated so us to insure system 
and order in everything. A congenial occupation offers the 1 >chI remedy for 
mamu>f-these-manifestations. Any functional disturbance should lie attended 
to and a course of tonics prescribe*!. Special attention should bn paid to the 

action of the bowels. • „„ 

Valerian and asafeetida are often of service, bocjhc pains in various 

parts, particularly in the back, the thcnno^a u t cr y 811 8 fl-Lit, e cc rici y j 
be found invaluable. Morphia should be withheld In the cnwnls.ve smziire^ 
particularly in the minor forms, it is often best, after settling the patici 
comfortably to leave her. When she comes to, and finds herself alone and 
without sympathy, the attacks are less likely to be repeated ere is, m» 

a -manta, 1 and. .emotional anomaly, andt . P° rc i a tivcs who iiiisinlcrpret 
i. mnml mntol. At toms. .u.ro.n M by „r tl» dten 

entirely the symptoms and have no app necessary control is 

the sever* fims of hysteria can rarely be cured. The necessary go 
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impossible; hence the special value of the method introduced by Weir Mitchell, 
which is particularly applicable to the advanced cases which have become 
chronic and bedridden. The treatment consists in isolation, rest, diet, massage, 
and electricity. Separation frqm friends and sympathetic relatives must bo 
absolute, and can rarely, if ever, be obtained in the individual’s liome. An 
essential element in the treatment is an intelligent nurse. No small share 
t<| the success which has attended the author of this plan has been due to the. 
fact that he has persistently chosen as his allies bright, intelligent women. The 
details of the plan are as follows: The patient is confined.to bed and not 
allowed to get up, nor, at first, in aggravated cases, to read, write, or even to 
feed herself. Massage is used daily, at first for twenty minutes or half an 
hour, subsequently for a longer period. It is essential as a substitute for exer¬ 
cise. The induction current is applied to the various muscles and to the spine. 

' Its use, however, is not so essential as that of massage. The,diet may at first 
be entirely of milk, 4 ounces every two hours. It is better to give skimmed 
milk, and it may be diluted with soda water or barley water and, if necessary,„ 
peptonized. After a week or ten days the diet may be increased, the amount 
of milk still being kept up. A chop may be given at midday, a eup of coffee 
or cocoa with toast or bread and butter or a biscuit with the milk. The 
patients usually fatten rapidly ak the solid food is added, and with the gain 
there is, as a rule, a diminution or cessation of the nervous symptoms. The 
milk is the essential element in the diet, and is in itself amply sufficient. 

The remarkable results obtained by this method are now universally rceog- 
jiized. The plan is more applicable to the lean than to fat, flabby hysterical 
patients. Not only is it suitable for the more obstinate varieties with bodily 
manifestations, but in the cases with mental symptoms the seclusion aud sepa¬ 
ration from relatives and friends are particularly advantageous. In the hys¬ 
terical vomiting JJebove’s method of forced feeding may be used with benefit. 
For the innumerable minor manifestations and for the simulations the indi¬ 
cations fqr treatment are usually clear. <- All hysterical patients are subject 
to suggestion, and hypnotism has been used extensively. In cases of contrac¬ 
tion and of paralysis it is often of great help. Suggestion alone, without the 
induction of the hypnotic state, may suffice to cure hysterical paralysis. In 
careful hands it may be used, always remembering that hypnotism is a two- 
edged sword with which many good men in the profession have been sore 
smitten, and many patients more hurt than helped. 

XII. NEUBASTHEN1A (Psychaathenia). 

Definition. —A condition of weakness or exhaustion of the nervous system, 
giving rise to various forms of mental and bodily inefficiency. 

The term, an old one, but first popularized by Beard, covers an ill-defined, 
motley group of symptoms, which may be cither general and the expression 
.of derangement of the entire system, or local, limited to certain organs; henc’ 
the terms cerebral, spinal, cardiac, and gastric neurasthenia. 

Etiology. —The causes may be grouped as hereditary and acquired. 

(a) Heejuuxahy. —We do not all start in life with tljc same amount of 
nerve capital. Parents who have led irrational lives, indulging in excesses of 
various kinds, or who have been the subjects of nervous complaints or of mental 
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trouble, ma^ transmit to llioir children an org.nu/aiion which i* defective in 
what, for want of a liettcr term, wo mu-t call " Mono tone " Such nuli\ nltisil^ 
start Handicapped with a neuropathic predisposition. ami fiirin^li a cniiMih'r- 
able proportion of our neurasthenic patient* ‘A* \an (iieson -niinioii*lv puts 
it, the pbtential energies of the lusher loiistellalions of their association 
centres have been squandered by their ancostois," 

• Besides such Torms of hereditary neuropathy, which wo ha\e to look upon 
as instances of injury to the germ-plasm denied from one jir both of the ' 
parents, there have to be considered those eases in vvlinh during intra-iitorine 
life there have been conditions which interfered mill the proper development 
and nutrition of the embryo. So long a* these iiidividiniN are content to tnms- 
act a moderate business with their life capital, all may go well, hut there is 
no reserve, and in the exigences of ijiodern life these small capitalists go under 
and come to us*as bankrupts. 

( I ) Aoquihkd.—T he functions, though perverted most readily in persons 
who have inherited a feeble organization, mav also lie damaged m persons with 
no neuropathic predisposition by exercise winch is eicessivc'ui proportion to 
the strength—i. e., by strain. The cares and anxieties attendant upon the 
gaining of a livelihood may be borne without distress, hut in in.inv persons the 
strain becomes excessive and is first manifested as worry. The individual loses 
the distinction between essentials and non-essentials. trille* cause annoyance, 
and the entire organism reacts with unnecessary readiness In slight sthmili, 
and is in a state which the older writers called irritable weakness. 11 such 
a condition be taken early and the patient given rest, the balance js quickly 
restored. In this group may lie placed a large pnqiortioii of the ncatasl trines 
which we see among business men, teachers, and journalists. Neinastlieiya 
may follow the infectious diseases, particularly inlliieiizii, typhoid rover. iwA 
syphiliB. The abuse of certain drugs, alcohol, tobacco, morphine may lead to 
a high grade of neurasthenia, though the drug hnl.it is more often a result 
rather than a cause of the neurasthenia. Other causes more subtle, v.1 |x.ton , 
and less easily dealt with, are the worries attendant upon love alfairs, religious 
doubts, and the sexual passion. Sexual excesses have u.uloiih edly been exag¬ 
gerated as a cause of neurasthenia, but that they are responsible in a "'.nib, r 

° f ^i^a^tms, especially those following upon railway ace,denis, 

more often a combination of both. The appearance of he patient i. "k 
gestive, sometimes etareetoistie, but M™"<»*-*; 

«» ~ ^ geined I, th» l*^ti — i” »«' 

enters the room—the. way he is c lothc.l, . of wul .ri,i and 

Jwdy, his facial.expression, and the humor. may tt lllf ,|, grade 

1 slight anaemia may be present J J t j ( .„ (s an . usually lovv- 

; and tHe patient may be confined to bed Meutallv " 

spirited and despondent; women feSi""- and there have accordn.gly 
The local-symptom s may V , ( i is(! ase—cerebral. spinal. eardio- 

been described a whtfle series of type fi ‘ . # jaek-of accord- 

vascular, gastric, and sexual. In a | nn ' c up ] alM K and.the .objective 
aaee-bebM^lihe.symptonis of which Jic patient complain 
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t \h an S PR disonypridilft --ty -tfao-'phrmrriftn, In nearly every clinical type of the 
disease the predominant symptoms are referable to pathological sensations and 
the psychic effects of these. Imperfect deep is also complained of by a majority 
of patients, or, if not complained of, is found to exist on inquiry. 

Tp th° p°y" v ‘ ; -» form the symptoms are chiefly connected with 

t an inabi}ity,lp perform .the.ouli nary mental work. Thus a row of figures can 
not be correctly added, the dictation or the writing of a few letters is a soura- 
of the greatest # worry, the transaction of petty details in business is a painful 
effort, and there is losj^oL power of. fixed -attention. .With this condition there 
may be no hqaihirhp the appetite may be good, and the patient may sleep well. 
As a rule, however, there arS sensations of fulness and weight or flushes, if not 
actual headache. ‘■j]° Q p 1o °°" Q °° is a frequent concoihitant of the cerebral form, 
and may he the first manifestation. Some of thqpe patients are good-ifiinperol - 
and cheerful, but a majority are moody, irritable, and depressed. 

HypfiRosthesia, especially#) sensations of pain, is one of the main’ charac¬ 
teristics of almost all neurasthenic individuals. The sensations are nearly 
always referred fo some special region of the body—the skin, eye muscles, the 
joints, the blood-v essels, or the viscera. It is frequently possible {©"localize 
a number of points painful <j> pressure (Valleix^ points). In-some pa¬ 
tients thery Is marked vertigo, occasionally even resembling that of JJAniire’s 
disease. 

If such pathological sensations continue for a long time the mood and 
character of the patient gradually alter. The appalled--—imtabie-humor ’’ 
develops. r Many obnoxiously egoistic individuals met with in daily life are in 
reality examples* of psychic neurasthenia. Everything is complained of. The 
patient demands the greatest consideration for his condition; he feels that he 
hra been deeply insulted if his desires are not always immediately granted. 
He may at the same time have but littl e consideration for others. Indeed, in 
the severer forms of the disease he may show a malicious pleasure in attempt¬ 
ing to Inake people who seem happiefr than himself uncomfortable. Such 
patients complain frequently that they are “ misunderstood ” by their fellow*. 

In many cases the so-called “ anxiety conditions ^gradually come on; one 
scarcely ever sees a case of advanced neurasthenia without the existence of 
some form of “ anxiety.” In the « irripW fwv«ia. af ( nosoph obia! there 

may be only a fear of impending insanity or of approaching death or of apo¬ 
plexy. More frequently the anx iou s fool i n g is localized somewhere in the bod)’ 
—in the prsee ordial region, in the head, in the abdomen, in the thorax, or more 
rarely in the extremities. 

In some cases the anxiety becomes intense and the patients are restless, ami 
declare that they do not know what to do with themselves. They may throw 
themselves upon a bed, crying aid c o mpl aining, and makingnonvulsive roove- 
ments with the hands-and feet. S uicidal tendencie s are not uncommon m 
such cases, and patients may in desperation actually take their own lives. 

Involuntary mental activity may be very troublesome; the patient com¬ 
plains that when he is overtired thoughts which he can not Btop or control 
run through his head with lightning -like rapidity. In other cases there is 
marked absence of mind, the individual’s mind being so filled up owing » 
the overexcitability of latent memory pictures that he is unable to form the 
proper associations for ideas called up by external stimuli* Some time* a 
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patient complains that a definite word, a name, a unrulier, a melody, or a song 
keeps rumflng in his Head in spite o£ all lie ean do to abolish it. • 

In the severer eases of psychic nonraslhomo the so-called " phobiqs ",aro 
common. The most frerjuenriofm perhaps jf ayur_<ii>liubin. in which patients 
ji* .moment they come into an open space are oppressed by uu exaggerated 
feeling of anxiety. They seem “ frightened to death." and commence to 
iremble all over*; they complain of compression of the thorax and palpitation 
of the heart. They may break into profuse perspiration and assert that they, 
feel as though chained to the ground or that they can not mtfve a step. It is 
remarkable that in some such cases the open space can tic crossed if the indi- 
- vidual be accompanied by some one, even by a child, or if ho carry a stick or 
an umbrella! Other people are afraid to be left alone (monophobia), espe¬ 
cially m a closed-compartment (claustrophobia). 

The fear'bf people and of society is known a s anllir opoplmbia. A whole’ 
series of other phobias have been described—UjtopJuibia. or ll(o fear that high 
• things will fall; path ophobia, or fear of disease; siderodromophobia, or fear 
o£ a railway journey; siderophobia or astrophobiu, fear of thunder and light¬ 
ning!' Occasionally we meet with individuals who arc afraid of everything and 
every one—victims of the so-called pantophobia. 

Thq stp e.ripl senses may be disturbed, particularly vision. An aching or 
weariness of the'eyeballs after reading a few minutes or Hashes’ of light, are 
common symptoms. The “ irritable eye,” the so-called nervous or ncurnpHicmc 
asthenopia, is familiar to every family physician. According to Biiiswuiiger, 
the essence of the asthenopic disturbance consists m pathological sensation* 
of fatigue in the ciliary muscles or the medial recti. . . 

There may be acoustic disturbances-hyperalgesia and even true hyper- 


aCUB One of the most common of all the symptoms of neurasthenia is the preJmre 
in the head complained of by these patients. This symptom, variously ilc 
scribed, may be diffuse, hut is morOfrequently referred to some on* region 

plain of weariness on the least C “L ’ in lhe w There may 

intercostal neuralgiform pains an rochialgia may he spontaneouH, 

be spots of local tenderness on the spine. The ach.algm may ^ ^ 

or may be noticed only on 0 f numbness and tingling, and 

disturbances of sensation, partic yj neuralgias, especially in connection 
the reflexes may be increased. V > aching pain in tin 

with the genital organs, are ^ ™ t . on>bint complaint in these cases, 

back or in the back of the neck ■ wVt , i( , r tlus condition is one of nenras- 
In women it is often impossible■ ■ ^ that U(0 disturbances of imisoulai 
thenia or hysteria. It is ,n ' F h wr ilings amyosthenm partieu- 

aetivity are most pronounced and m"* * mfty ^ irritative 0 r paretic, o, 

larly plays an important ™j coordination are not uncommon it 

^These 

^^— probably owing 10 insufficient 
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ration on the part of the sympathetic rather than to paresis of the oculo¬ 
motor nerve. Occasionally Horn berg's Bymptoin may be present, and the 
patient, or even his physician, may fear a beginning tabes. More rarely .there 
is disturbance of such finely coordinated acts as writing and articulation, not 
unlike those seen at the onset of general paresis. Such symptoms %re always 
alarming, and the greatest care must be taken in establishing a diagnosis. 
That they may be the symptoms of pure neurasthenia, however, can no longer 
.be doubted. 

The reflexes dn neurasthenia are usually increased, the deep reflexes espe¬ 
cially never being absent. The condition of the superficial reflexes is less 
constant, though these, too, a«e usually increased. The pupilsjjare often diluted, 
and the reflexes are usually normal. There may be inequality .of the pupils 
in neurasthenia, a point which Pelizaeus has especially emphasized. Errors 
'in refractiofi are common, the correction of whiclf may give gjeat relief. 

In another type of cases the .muscular weaknesq is extreme, and may go on 
even to complete motor helplessness. Very thorough examination is necessary 
before deciding qsjto the nature of the affection, since in some instances serious 
mistakes have been made. Here belong the atzemia of Ncftel, the akinesia 
algera of Mobius, and the neurasthenic form of astasia abasia described by 
Binswanger. . • 

In other 'cases the cardio-vascular symptoms are the most distressing, and 
may occur with only slight disturbance of the cerebro-spinal functions, though 
the conditions are nearly always combined. Palpitation of the heart, irregular 
pndjrery rapid action (neurasthenic tachycardia), and pains and oppressive 
feelings in the cardiac region are thp most common symptoms. The slightest 
exciteihent'may be followed by increased action of the heart, sometimes asso¬ 
ciated with sensations of dizziness and anxiety, and the patients frequently 
havfe the idea that they suffer from seriouB disease of this organ. Attacks of 
pseudo-angina may occur. 

Vaso-rpotor , disturbances constitute <a special feature of many cases. 
Flushes of heat, especially in the head, and transient hypertemia of the skin 
may be very distressing symptoms. Profuse sweating may occur, either local 
or general, and sometimes nocturnal. The pulse may show interesting features, 
owing to the extreme relaxation of the peripheral arterioles. The arterial 
throbbing may be everywhere visible, almost as much as in aortic insufficiency. 
The pulse, too, may under these circumstances have a somewhat water-hammer 
quality. The capillary pulse may be seen in the nails, on the lips, or on the 
margins of a line drawn upon the forehead, and I have on severed occasions 
seen pulsation in the veins of the back of the hand. A characteristic symptom 
in some cases is the throbbing aorta. This “ preternatural pulsation in the 
epigastrium,” as Allan Bums calls it, may be extremely forcible and suggest 
the existence of abdominal aneurism. The subjective sensations associated 
with it may be very unpleasant, particularly when the stomach is empty. 
c In women especially, and sometimes in men, the peripheral blood-v^ael,- 
are contracted, the extremities are cold, the nose is red or blue, and the face 
has a pinched expression. These patients feel much more comfortable when 
the cutaneous vessels are distended, and resort to various qieans to favor thin 
(wearing of heavy clothing, use of diffusible stimulants). 

The general features of gastro-intestinal neurasthenia have been dealt with 
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amlp a* section of nervous dyspepsia. The connection of these eases with 
dilatation sf the stomach, floating kidney, and the condition which Ulfonnl 
calls entgroptom has already been mentioned. 

SjucmUimrasthenia is a condition m whi K h there is an irritable weakness 
of*the Bernal organs manifested by nocturnal emissions, unusual depression 
aftfijuntexaonrse, and often by a distressing dread of impotence. The mental 
condition of these patients is most pitiable, and they fall an' easy prey to 
quacks and charlatans of all kinds. 

Spermatorrhoea i*--the bugbear of the majority. They esin plain. #f- eon- 
ijjHjfjd losses hflHtUy without accompanying pleasurable sensations. After 
dafonation or' nyjtfjjritiQn there may be seminal discharges. J1 icroscupic ex¬ 
amination sometimes reveals the presence of spermatozoa. Actual non mis 
impotence- ia- not uncommon. The “painful testicle” is a well-known ncurus- 
thenie~pheaempnon. In thb severer cases, especially those beariilg the stig-’ 
mata of degeneration, thero, may be evidence of serial pervurejon. 

Tn farp files it ia-common to find a tender ovary, and painful or irregular 
menstruation. , . 

In all forms of neurasthenia the condition of the urine is important. 
Many cases are complicated with the symptoms of the condition known as 
licjy gmia and so marked may this be that Some tune indeed made a special 
form of lithamic neurasthenia. Polyuria may be present, but i* more com¬ 
mon in. hysteria. With disturbed digestion the urates and. oxalates ipay bo 
in excess. 

TKogwod* —rPt yrhju ihtnijL —Under this term Janet would separate from 
neurasthenia the eases characterized by mental, emotional,.and physical dis¬ 
turbances, imperative ideas, phobias of all sorts, doubts, enfeebled will, ilmon- 
trollable movements, and many of the borderland features of Hie humility* of 
young persons. It is really an inherited yyrelionenrosiH, while ncmusth.diia 
is-tuwalbuapquired. Obsessions of all sorts characterize the condition and 
thaw-may be a feeling of unreality asd even of loss of personality. (Jew com¬ 
plicated the condition may be is shown from the following varieties distin¬ 
guished by Janet: (1) The doubter, in whom obsessive ideas ure not very 
precise, more of tlie nature of a general indication lather than a specific idea, 
such as a craze for research, for explanation, for computing. (- I 
yulous. whose obsessions are of a moral nature, ilicir mamas 
ness of statement, of exact truth, of conjuration, o n p.mi " . < ’ 

etc (31 The criminal, whose obsessive ideas are of homicide, theft, and o h 
overt acts.^ ThiTimpulsive idea , stronger in Hus than ,n the other vaneHes. 
<«> «• **** dip—, ^ »* h " 

1» .Si».."" 


chasthenia, a condition in 
with the obsession. 


"uii mu uuse»muu. ii nu il„. dilfcrcllt 

The anxiety conditions " ,ul , ”"7^° wl^n they accompany ■■'•nras-* 

dependent ,n Hie major,ty of iiHanccs 

upon faulty heredity. wlli(; i, has to be diagnosed from 

Neurasthenia ,s a duMM* ab ve « from an oWation of Ins general 
the subjective statenicnls of the pane , . .. T i, c nbysical examina- 

bchaVior rather than from the physical examination. I he physic 
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tion is of the highest importance in excluding other diseases likely to bfe 
confounded with it. That somatic changes occur and* that physical signs are 
often to be made out is very true, and we owe to Lowenfeld especially a qareful 
discussion of these points, but there is nothing typical or pathognomonic in 
these objective changes. t 

Th e hy pochondriac differs from the neurasthenic in the excessive psychic 
ddiatoctipaT pHEe pathological sensatfons To which he is auhject. -He i*. the 
victim of actual delusions regarding his condition. 

The confusion of neurasthenia with hysteria.is still more frequent; in 
women especially a diagnosis of hysteria is often made when in reality the 
condition is one of neurasthpnia. In the absence of hysterical paroxysms, of 
crises, and of those marked emotional and intellectual characteristics of the 
hysterical individual the diagnosis of hysteria should not be made. Of course, 
• in many of the cases of hysteria definite hysterical stigmata (hysterical paral¬ 
yses, convulsions, contractures, ^uuesthesias, alterations in the visual field, ete.) 
are present, and the diagnosis is not difficult. 

Epilepsy is nqt likely to be confounded with neurasthenia if there be defi¬ 
nite epileptic attacks, but the cases of petit mat may be puzzling. 

The onset of exophthalmic goitre may be mistaken for neurasthenia, espe¬ 
cially if therp be no exophthalmos at the beginning. The emotional disturb¬ 
ances and the irritability of the heart may mislead the physician. In pro¬ 
nounced cases of nervous prostration the .differential diagnosis from the various 
psychoses may be extremely difficult. 

The two forms of organic disease of the nervous system with which neuras¬ 
thenia is most likely to be confoupded are tabes and general paresis. The 
symptoms of the spinal form of neurasthenia may resemble those of the former 
disease, while the symptoms of the psychic or cerebral form of neurasthenia 
msfy be very similar to those of general paresis. The diagnosis, as a rule, 
presents no difficulty if the physician be careful to make a thorough routine 
examination. It is only the superficial study of a case that is likely to lead 
one astray. In tabes especially a consideration of the sensory disturbances, 
of the deep reflexes, and of the pupillary findings will always establish the 
presence or absence of the disease. In general paresis there is sometimes more 
difficulty. The onset of general paresis is often characterized by the appear¬ 
ance of symptoms quite like those of ordinary neurasthenia, and the family 
physician may entirely overlook the grave nature of the malady. The mista ke 
in the other direction is, howexer^pediftpsjust as common. A physician who 
once or twice has seen a case of general paresis "arise out of what appeared to 
be one of pronounced neurasthenia is too prone afterward to suspect every 
neurasthenic to be developing the malign affection. The most marked symp¬ 
toms, however, of psychic exhaustion do not justify a diagnosis of general 
paresis even when the history is suspicious, unless along with it there is a 
definite paresis of the pupils, of the facial muscles, or of the muscles of articu¬ 
lation. 4Justnry of syphilis or of ehronie-aleohoKsm or morphinism ^sso- 
cated with severe psychic exhaustion Bhould, of course, put one always on his 
guard, and the physician should be sharply on the lookout for the appearance 
of intellectual defects, paraphasia, facial paresis, and sluggishness of the pupils. 

Treatment. — P“nnrH‘" ,T " —Many patients come under our care a gen¬ 
eration too late for satisfactory treatment, and it may be impossible to restore 
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the exhausted capital. ^ The greatest, care should lie taken in the rearing of 
children of neuropathic predisposition. Krom a \on early age they should 
beUBmittcd to a process of “psychic hardening," every effort being mady to 
strengthen the bodily and mental condition, liven in infnnej the child should 
. neft be patnpered. Later on the greatest care should he exercised with regard 
to food, sleep, and school work. Complaints of children should not be too 
seriously considered. ' • 

Much depends upon the example set by the parents. A rustless, emotional., 
constantly complaining mother will rack the nervous system n(*a delicate child. 
In some instances, for the welfare, of a developing boy or girl, the physician 
may find it necessary to advise its removal front home. 

^MiBatiaahUdren are (specially liable during development to fits of temper 
and of emotional disturbance. These should not lie too lightly considered. 
A'valent chastisement in such cases is to be avoided, and loss of 
temper on the part of the parent or teacher is particularly pernicious for the 
•nsrofiflfl system of the child. Where possible, in such instances, the liest treat¬ 
ment is to put the obstreperous child immediately to lied,Mad if the, excite¬ 
ment and temper continue a warm bath followed by a cool, douche may he 
effective. If he be put to bed after the bath sleep soon follows. 

Special attention is necessary at puberty in both Imvs and girls. If there 
be at this period any marked tendency to emotional disturbance or to intel¬ 
lectual weakness the child should be removed from school and every ear* taken 


to avoid unfavorable influences. 

IJggSONAL Hygiene. —Throughout, life individuals of neuropathic pmlis-* 
position should obey scrupulously certain hygienic and prophylactic.rules. In¬ 
tellectual work especially should lie judiciously limited find should alternate 
frequently with periods of repose. Excitement of all kinds should of course 
be avoided, and such individuals will do well to be abstemious in the use of 
tohacco, tea, coffee, and alcohol, if, indeed, they be permitted to use these 
substances at all. The habit. ha P1 fily becoming very common, of*taking at 
least once a year a prolonged holiday away from the ordinary environment, 
in the woods, in the mountains, or at the seashore, should lie urgently in- 
joined upon every neuropathic individual. In many instances it is found to 
be the greatest relief and rest if the patient can take Ins holiday away from 

MS During ordinary life nervous people should, during some portion of each 
Dur g 7 , th jiody. Cold baths, swimming, exorcises m 

day, pay rational a en ion khe * enc ket, hunting, shooting, row- 
the-gymnasium, gardening, gou, lawn i » tho gunera l nutrition. 

ing, sailing, and bicyc in M ar ^ recomm ende<l only to individuals physically 
Such exercises aro. o ™«> J established the greatest care must 

equal to them. If “f M anv nervous girls have been com- 

be observed in the ordtrm n o - «ilvioG with regard to long walks, 

pletely broken down ,‘ov —'Che treatment of neurasthenia wl.e.f 

Treatment of the Condi • • thoughtful physician. Every 

once established presents a vanw P" „ a ru | u requiring exactly 
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been weakened by injurious influences. The general character of the indi¬ 
vidual, his physical and social status must of course be considered, and the 
therapeutic measures carefully adjusted to these. 

Thejliagnosis having been .settled, the physician may assure the patient 
that with prolonged treatment, during which his cooperation with the physi¬ 
cian is absolutely essential, he may expect to get well. He muBt be told that 
much depends upon himself and that he must make a vigorous effort to over? 
come certain of his tendencies, and that all his strength of will will be needed 
to further the progress of the cure. In the case of business or professional 
men, in whom the condition develops as a result of overwork or overstudy, it 
may be sufficient to enjoin absolute rest with change of scene and diet. A- trip 
abroad r with a residence for a month jaLisa-m Swataeriand, pr^if there are 
symptoms-of nervous dyspepsia, a^reaidence at one of the Spas will usually 
'prove sufficient. The excitement of the lafge cities abroad shq'ild be avoided. 
The longer the f disease has lasted and the more intense the symptoms have 
been, the longer the time necessary for the restoration of health. In cases of, 
any severity the patient must be told that at least six monies’ complete ab¬ 
sence from business, under strict medical guidance, will be necessary. Shorter 
periods may of‘course be of benefit, which, however, as a rule, will be only 
temporary. ( ' 

it will often be found advisable to make out a daily programme, which 
Bhall occupy almost the whole time of the patient. At first he need know 
nothing about this, the case being given over entirely to the nurse. As im¬ 
provement advances, moderate, physical and intellectual .exercises, alternating 
frequently with Test and the administration of food, may be undertaken. Some 
one h6ur of the day may be left free for reading, correspondence, conver¬ 
sation, and games. In some instances the writing of letters is particularly 
harfaful to the patient and must be prohibited or limited. Cultured -indi- 
vidnals may find benefit from attention to drawing, painting, modelling, 
translating from a foreign language, the,, making of abstracts, etc., for short 
periods in the day. 

In not a few cases, including a large proportion of neurasthenic women, 
a systematic Weir Mitchell treatment rigidly carried out should be tried (see 
Hysteria). For nhatirmtn ami pinlimlnl iibhh' particularly if combined with 
the-chloral or morphia habit, no other plan is so satisfactory. Th e pati ent 
must be is o la ted , from his friends, and any regulations undertaken must be 
strictly adhered to, the consent of the patient and his family having first been 
gained. If the case.responds well to the treatment there should be a gain of 
from 2 to 4 pounds per week. The benefit is often extraordinary, individuals 
increasing in weight as much as from 50 to 80 pounds in the course of twelve 
.weeks. The treatment of the gsstno'WHff'brtmtinal symptoms so important 
in this condition has already been considered. For the irregular paint, par¬ 
ticularly in the back and neck, the thermo-cautery is invaluable. 

:| Hydrotherapy is indicated in nearly every case if it can be properly applied. 
Much can be done at home or in an ordinary hospital, but for systematic 
hydrotherapeutic treatme nt ' re si dence in a suitable sanitarium'ia necessary. 

I have found the wet pack of especial-value. Particularly at night, in cases of 
sleeplessness, it is perhaps the best remedy against insomnia we have. Some 
patients gain rapidly in weight through the systematic use of the wet pack. 
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^alt bathe are more helpful to some patients. The vaiious forms of douches, 
partial paq^s, foot baths, etc., may be valuable in individual cases. The Scotch 
douche is often invigorating in the milder eases. 

•Rtwrhmiberapv is of some value, though only in combination with 'psvVhic 
treatment and hydrotherapy. General and focal faradization, galvanic cleo- 
tri f.vt y r • and Franklinization may be used; in every case, however, with great 
caution and only by skilled operators. The care of the eyes is most important 
'and refractive errors should be corrected. 

Treatment by drugs should be avoided as much as possilje. They are of’ 
benefit chiefly in the combating of single symptoms. A placebo i.- sometimes 
necessary for its psychic effect. Alcohol, morphia, chloral, or cocaine should 
nexsc be given. The fajnily physician is often responsible for tin' develop¬ 
ment of a drug habit. I have been repeatedly shocked by the loose, careless 
way in which physicians inject morphia for a simple headache or a mild. 

neuralgia. * , . 

Genera l tnnioa may be helpful, especially if the individual he nna*nuc. 
Arsenin,and. more often iron, are then indicated. The value of phosphorus lias 
been exaggerated. For the severer pains and nervous attacks some sedative 
may occasionally, be necessary, especially at the beginning «f the t rent meni. 
The bromides, especially a mixture of the sajts of ammonium, potassium, *«'« 
sodium may here be given with advantage. An oecasion.il dose <4 plum-elm. 
StaffijJIpnfa may be required, but the loss of these.subs.aueeswvi -n 
with the better. For the relief of sleeplessuws ndnsuns 

££*£"*3 «T^ve°a * 

of opiimi in piU to my , tJiLnl will, opiim, i>, 

will sometimes yield permanent relief, a prom >(, 

however, never necessary in neurasthenia. faith, to 

Fai4 Healing.—I n all ages, and in all lands, t 

useihnjEprds of St. James, has ica te ’ ml beBU tiful system of faith 

amid the ^Esculapian cult, the mc dicine took its rise. As a profession, 
healing the world has seen, scie ] atter t a uh has been one of our 

consciously or unconsciously. mor^ ^ ^ ^ lruth when he said, “ Hc\ 
most valuable assets, and Gal -P ' bavc the greatest confidence, 

cures moet successfully in w 'om J asychasthcnia, the weak brothers and 
It is in these cases of neurast m £ the physician conics into play, 

the weak sisters, that the personal ctoacteol t 1 can work just the 
and once let him gain the confidenee dtlm ^ Bcai||(rf Three 

same sort of miracles as Our Lady o ona , jty in w hom the liidividua 

elements are necessary: firs, a ,j £ ] e Jays of Greece), one o > 

has faith—Christ, Buddha, JSsculapms jm ti. J ^ wt .„, physi- 

saints, or, what has served the ^ ^^ary, the aervme of a 
ciam Secaadly^certain accessonea-^ ^ skilful nurse. 1 lordly, 

temple, ot^us a hoBpital or it. v fS ? “ will it” attitude of non., 

sugg e st i on* ) eithor of the ‘ on y * ’ cre( , ( ^ or 0 f the active belie in 

which ia the essence of every ci 0 f healtll ■„ within reach, 

assurance of the physician that the preciou 
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YTTT the traumatic neurosis. 

(Railway Brain and Railway Spine; Tratunatio Hyiteria.) 

Definition; —A morbid condition following shock which presents the symp¬ 
toms of neurasthenia or hysteria or of both. The condition is known as 
* railway brain ” and “ railway spine.” 

' Erichsen regpded the condition as the Tesult of inflammation of the men¬ 
inges and cord, and gave it the name railway spine. Walton and J. J. Putnam, 
of Boston, were the first to recognise the hysterical naturo of many of the cases, 
and to Westphal’s pupils we* owe the name traumatic neurosis. For an ex¬ 
cellent discussion of the whole question the reader is referred to Pearce Bally’s 
..work, On Accident and Injury; their Relation to Diseases of the Nervous 
System. 0 

Etiology. —The condition follows an accident, often in a railway train, in 
which injury has been sustained, or succeeds a shock or concussion, from which 1 
the patient may apparently not have suffered in his body. A man may appear 
perfectly well for several days, or even a week or more, and then develop the 
symptoms of the neurosis. Bodily shock or concussion is not necessary. The 
affection may'follow a profound mental impression; thus, an engine-driver 
ran over a child, and received thereby a very severe shock, subsequent to which 
the moat pronounced symptoms of neurasthenia developed. Severe mental 
strain combined with bodily exposure may cause it, as in a case of a naval 
officer who jvas wrecked' in a violent storm and exposed for more than a day 
in the ^rigging before he was rescued. A slight blow, a fall from a carriage 
or on the stairs may suffice. 

symptom —The cases may be divided into three groups: simple neuras¬ 
thenia, cases with marked hysterical manifestations, and cases with severe 
symptoms indicating or simulating organic disease. 

. (a) Smxhs Tbjlumatio Nburabthjsnia. —The first symptoms usually de¬ 
velop a few weeks after the accident, which may or may not have been asso¬ 
ciated with an actual trauma. The patient complains of headache and tired 
feelings. He is sleepless and finds himself unable to concentrate his attention 
properly upon his work. A condition of nervous irritability develops, which 
may have a host of trivial manifestations, and the entire mental attitude of 
the person may for a time bo changed. 11c dwells constantly upon his condi¬ 
tion, gets very despondent and low-spirited, and in extreme cases melancholia 
may develop. He may complain of numbness and tingling in the extremities, 
and in some cases of much pain in the back. The bodily functions may be well 
performed, though such patients usually have, for a time at least, disturbed 
digestion and loss- in-weight. The physical examination may be entirely* nega¬ 
tive. The reflexes are slightly increased, as in ordinary neurasthenia. The 
pupils may be unequal; the cardie-vascular changes already described in neu¬ 
rasthenia may be present in a marked degree. According as the symptoms* are 
more spinal or more cerebral, the condition is known as railway brain or rail¬ 
way spine. 

(2) Cases with Marked Hysterical Features. —Following an injury 
of any sort, neurasthenic symptoms, like those described above, may develop, 
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and in addition symptoms regarded as clmrueioristie of hysteria. The emo¬ 
tional element is prominent, and there is lint, slight control over the feelings. 
The patients have headache, backache, and vertigo. A violent tremor may lie 
present, and indeed constitutes the most sinking feature of the care, 'in'the 
ca|e of afi engineer who developed subsequent to an accident a scries of 
nervous phenomenon, the most marked feature was an excessive tremor of , 
the entire body, which was specially manifest during emotional excitement. 
The most- pronounced hysterical symptoms are the sensory disturbances. As 
first noted by Putnam and Walton, hemiana'sthesia mav occur as a sequence* 
of traumatism. This is a common symptom in France, lmt rare in England 
and in the United States. Achromatopsia may .exist on the ana>«thctie side. 

A second, more common,, manifestation is limitation of the field of vision, 
similar to that which occurs in hysteria. 

Remarkably disturbances may develop in some of those eases. • 1 once saw* 
a man who had been struck by an electric car. whose chief symptom was an 
extraordinary increase in the number of respirations, lie was a stout, power¬ 
fully built man, and presented practically no oilier symptom than dyspiuea 
of the most extreme grade. At the time of observation his respirations were 
over 130 per minute, and he staled that they had been cmuiMl nl over 150. 

(3) Cases in wuicii the Symptoms beuukst Organic Disease oe tub 
Bbain and Cord. — As a result of spinal concussion, without fracture or ex¬ 
ternal injury, there may subsequently develop symptoms suggestive of organic 
disease,.which may come on rapidly or at a laic dale. Tn a case reported by 
Leyden the symptoms following the concussion were, at first slight and the 
patient was regarded as a simulator, but finally (lie condition became aggra¬ 
vated and death resulted. The post mortem showed a phrenic jMiymemn- 
gfETs.which had doubtless resulted from the accident. The cases 111 Ibis grpup 
about which there is so much discussion are these which display marked * 011 - 
sory and motor changes. Following an accident m which the patient has not 
received external injury a condition.of excitement may develop within a week 
or ten days; he complains of-headache and backache, and on examination 
sensory distarbances are found, cither hemianesthesia or areas on the skm in 
whichiha sensation is much benumbed; or painful and tactile ,u 'P r ^™ s “g 
be distinctly felt in certain regions, and the temperature sense 1 is absen V c 
distribution may be bilateral and symmetrical in limited rej.pons.or eniup g 
• IT • -I .■ (fold nf vision is usually marked in these (Umh, 

wnters describe cases of mono{ c » a3 mani festation of profound hysteria.. 

w * “> * 

ive of hysteria. , succce( ij nf , to symptoms which may 

In rare cases following traum jcal g there are orga nic changes 

have been regarded as neurasthc hy^ ^ ig demon t tol dearly 

ti * w- *“ «*«— 1 
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reliance can be placed as indicating organic change arc optic atrophy, bladder 
symptoms, particularly in combination with tremor, p&resis, and exaggerated 
reflexes. 

The anatomical changes in, this condition have not been very definite. 
When death follows spinal concussion within a few days there may be jio 
apparent lesion, but in some instances the brain or cord has shown puncti- 
form haemorrhages. Edes has reported 4 cases in which a gradual degeneration 
.in the pyramidal tracts followed concussion or injury..of tl}e spine; but in all 
these cases thertf was marked tremor and the spinal symptoms developed early, 
or followed immediately upon the accident. Autopsies upon cases in which 
organic lesions have supervened upon a traumatic neufosis^are extremely rare. 

Diagnosis.—A condition of fright and excitement fouowisg an accident 
may persist for days or even weeks, and then gradually pass ’away. The symp- 
*toms of neurasthenia or of hysteria which shbsequdhtly dd/efop present nothing 
peculiar and are identical with* those which occur uhder iqther’circumstances. 
Care must be taken to recognize simulation, and, as in' these cas&j the condition 
is largely subjective, this is sometimes extremely dhficult. In a careful Exam¬ 
ination a simulator will often reveal himself by exaggeration of certain symp¬ 
toms, particularly sensitiveness of the spine, and by increasing voluntarily tho 
reflexes. Mapnkopff suggests as t good test to take the pulse-rate before, dur¬ 
ing, and after pressure upon an area said to be painful. If the rate is quick¬ 
ened, is held to be.proof that the pain is real. This is not, however, always 
the case. It may require a careful Study of the case to determine whether the 
individual is honestly Suffering from the symptoms of which he complains. 

A still mo& important question in these cases is, Has the patient organic dis¬ 
ease?* The symptoms given under the first two groups of cases may exist in 
a marked degree and may persist for several years without the slightest evidence 
of Organic change. Hemiansesthesia, limitation of the field of vision, mono¬ 
plegia with contracture, may all be present as hysterical manifestations, from 
which recovery may be complete. In our present knowledge the diagnosis of 
an organic lesion should be limited to those cases in which optic atrophy, blad¬ 
der troubles, and signs of sclerosis of the cord are well marked—indications 
either of degeneration of the lateral columns or of multiple sclerosis. 

Prognosis.—A majority of patients with traumatic hysteria recover. In i 
railway cases, so long as litigation is pending and the patient is in the hands 
of lawyers the symptoms usually persist. Settlement is often the starting-point 
of a speedy and perfect recovery. I have known return to health after tho 
persistence of the most aggravated symptoms with complete disability of from 
three to five years’ duration. On the other hand, there are a few cases in which 
the symptoms persist even after the litigation has been closed; the patient goes < 
- from bad to worse and psychoses develop, such as melancholia, dementia, or 
occasionally progressive paresis. And, lastly, in extremely rare cases, organic 
lesions may occur as a sequence of the traumatic neurosis. 

« The function of the physician acting as medical expert in these cases,, con¬ 
sists in determining (a) the existence of actual disease, and (6) its character, 
whether simple neurasthenia, severe hysteria, or an organic lesion. The out¬ 
look for ultimate recovery is good except in cases which present the more seri¬ 
ous symptoms above mentioned. Nevertheless, it must be borne in mind that 
traumatic hysteria is one of the most intractable affections which we are called 
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upon to treat In the treatment of the traumatic neuroses the practitioner- 
may be guMed. by the principles laid down in the preceding chapter, in which 
the treatment of neurasthenia in general has been described. 

XIV. OTHER FORMS OF FUNCTIONAL PARALYSIS. 

I. Periodical Paiulysis. 

The periodical paralysis of the ocular muscles, which may^recur for years,* 
has already been referred to. A periodical paralysis involving the general 
muscles, also a “ family affection, may return with great regularity. <1 old- 
flam described-tWelve cases in one family, the'horedity being through the 
mother. In the United States K. W. Taylor described eleven eases in one 
family in five generations. •Holtzapple, of York, Pa., reports 10 «ases in one, 
family. Six or the number died in an attack. 

The clinical -picture is similar in all recorded cases. The pifralysis involves, 

*as a rule, the arms, and legs, but may be general below the neck. It comes on 
in healthy persons without apparent cause, and often durirtg’sleep. At first 
there may be weakness of the limbs, a feeling of weariness and sleepiness, but 
rarely sensory symptoms. The paralysis, beginning in the legs, to which it 
may be confined, is usually complete within, the first twenty-font .hours. The 
neck muscles are sometimes involved, and occasionally those of the tongue and 
pharynx. The cerebral nerves and the special senses are, as a rule, unaffected. 
The temperature is normal or subnormal and the pulse slow. The deep re¬ 
flexes are diminished, sometimes abolished, and the skin reliefs may bo* 
enfeebled. A most remarkable feature is the extraordinary -reduction o S com¬ 
plete abolition of the faradic excitability of both muscles and nerves. , _ 
Improvement begins within a few hours or a day or two the parajmib 
disappearing completely and the patient becoming per oc y wi. u - ,l 
• usually recur at intervals of one to two weeks but they may return da. Jg 
They generally cease after the fiftieth year. There may be sign* of acute 
dilatation of the heart during the attack In the three ca*, * 

T K Mitchell Flexner, and Edsall, a diminished kreatimn e^ . 

several days before and at the beginning of a .fXln !ull dl^ 
There was a rise to normal after the attacks. 0 aS5 
either shortened or aborted the paralyses. 

11. Astasia; Abasia. 

These terms, indicating respectively ^^^eemlitinns ehfrae- 

wdk. have been b, with H* «• 

terized by loss of the powei o < S , (jefittition is as follows: 

muscular power, coordination, ant h0 ' isa • t n(1 ing erect and walking 
“A morbid state in which the impossibility ot stann „ strength,, 

normally is in contrast with the integrity;of cns.ihoni.jt 

and of the coordination of the ot mi " 10VC " , entity, and is probably a func- 

condition forms a symptom group, no a n - ^ ^ 5f) caseg reported in 

tional neurosis. . Knapp in his monog < p ^ 25 j n WO men. In 21 cases 

the literature. Twenty-five of these were . ^ in 4 Mention psychoses, 
hysteria was present; in 3, chorea; m 2, eplepy , ’ 
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As a role, the patients, though able to move the feet and legs perfectly when 
in bed, are either unable to walk properly or can not'stand at all? The dis,- 
turpances have been very varied, and different forms have been recognized. 
The commonest, according to Knapp’s analysis of the recorded cases, is the 
paralytic, in which the legs give out as the patient attempts to walk mid “ bend 
under him as if made of cotton.” “ There is no rigidity, no spasm, no inco¬ 
ordination. In bed, sitting, or even while suspended, the muscular strength 
is found to be good.” Other cases are associated witl^ spasm or ataxia; thus 
there may be movements which stiffen the legs and giveto the gait a some^yhat 
spastic character. In other instances there are sudden flexions of the legs, or 
even of the arms, or a saltatory, spring-like spasm. In a majority of the cases 
it is a manifestation of a neurosis allied to hysteria? 

The cases, as a rule, recover, particularly in young persons. Relapses are 
not uncommon. Tho rest treatment and static electricity should be employed. 


H. VASO-MOTOR AND TROPHIC DISORDERS. 

L RAYljATJD’S DISEASE. 

Deflnitioh.—A vascular disorder, probably dependent'upon vaso-motor in¬ 
fluences, characterized by three grades of intensity: Local,syncope, (h) 

local-asphyxia, and (a}-local or symmetrical gangrene. 

, Local Syncope. —This condition is seen most frequently in the extremi¬ 
ties, producing the condition known as dead fingers or dead toes. It is analo¬ 
gous to that produced by great cold. The entire hand may he nffVv>h-d jiuHi 
t he* fingers ; mo rejxnnmo.ijly -only one or more of the fingers.- This feature of 
the^disease rarely occurs alone, but is generally associated with local asphyxia. 
The common sequence is as follows: On exposure to slight cold or in conse¬ 
quence of some emotional disturbance tke fingers become white and cold, or 
both fingers and toes are affected. The pallor may continue for an indefinite 
time, though usually not more than an hour or so; then gradually a reaction 
follows and the fingers get burning hot and red. This does not necessarily 
occur in all the fingers together; one finger may be as white as marble, while 
the adjacent ones are of a deep red or plum color. 

Local Asphyxia. —Chilblains form the mildest grade of this condition. 
It usually follows the local syncope, but it may come on independently. The 
fingers and toes are oftenest affected, next in order the ears; more rarely, por¬ 
tions of the skin on the arms and legs. During an attack the fingers alone, 
sometimes the hands, also swell and become intensely congested. In the most 
1 extreme grade the fingers are perfectly livid, and the capillary circulation is 
almost stagnant. The swelling causes stiffness and usually pain, not acute, 
but due to the distention of the skin. Sometimes there is marked anaasthesia. 
i-Pain of a most excruciating kind may be present. Attacks of this sort > may 
recur for years, and be brought on by the slightest exposure to cold or in 
consequence of disturbances, either mental or, in some instances, gastric. 
Apart from this unpleasant symptom the general health may be very good. 
The condition is always worse during the winter, and may be present only 
when the external temperature is low. 
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fouows tngjocal asphykia, in the chronic eases of which small neerotic.areas 
are eemeW seen at the tips of the lingo,,. Some! ones the pads oUhe 
fingers andof the toes are .pate cicatricial fmm reputed slight losses oMlns 
bud. So. also when the ears are affected there may be saperHeml loss of sub- 
stance at the edge. The severer cases, which terminate in extensive gangrene, 
Are fortunately rare. 

J$J?^tefiLtllft.lflcaLasphysia persists in the lingers. The. torminsl-pha- 
iS®® 88 * mu perhaps the end of only one finger, belong; .black,*»ld. and insni-' 
siol£. Tne^skm begins to necrose and superficial gangrenous blebs appear. 
Gradually a lineof demarkalion shows itself amj a portion of one or more of 
the fingers sloughs away. «The resulting loss of substance is much less than the 
appearance of the hand or foot would indicate, and a condition which looks 
as if the patieijt would lose'all the lingers or half of a foot may result perhupa 
in only a slight superficial loss in the phalanges. In severer eases the greater 
portion of a finger or the tip of the nose may he lost.. Occasionally the disonso 
is not confined to the extremities, hut affoets symmetrical patches on the limbs 
or trunk, and may pass on to rapid gangrene. These severe types of eases 
oojjjjr particularly in young children, and death may reshit within three 
or four days. The attacks are usually very painful, and (lie motion of the 
part is much impaired. In some cases numbness and tingling.persist for a 
longtime. 

The climax of this scries of neuro-vascular changes is seen in the Remark¬ 
able instances of extensive multiple gangrene. They are most common in 
children, and may progress with frightful rapidity. In the Medieo-Cliirurgieifl 
Society’s Transactions, vol. xxii, there is an extraordinary case Veposted, in 
which the child, aged three, lost in this way both arms above the elbow„and 
the left leg below the knee. There also had been a spot of local gungreae on 
the nose. Spontaneous amputation occurred, and the child made a complete 
recovery.' The eases are more frequent than laws been supposed, and an illus¬ 
tration is given by Weeks, of Marion, Ohio, in which the boy half rheumatic 
pains in" the legs, and purpuric blotches developed before the gangrene liegan 

(Medico-Surgical Bulletin, July 1, 1894). ,. . 

There are remarkable concomitant symptoms m Itaynaud s disease to which 
a good deal of attention has been paid of late years, llamioglobinurm may 
occur during an attack, or may take the place of .t. In such ."stances the 
affection is usually brought on by cold weather. In a case reported by 11. M. 
Thomas from myelinic Raynaud’s disease occurred for three successive wm- 

tereand Zys L^sociation with hemoglobinuria. The attacks were some- 
ters ana always m assoc (h(J kinA are foimd Harlow s 

times preceded by a chill. s " c fol . (he Nuw Sydenham Society, 

appendix to hiB translation of ltajnauds p pc doubtless sriven rise 

-Theonset with a chill, r, in the case just 

to the idea that the disauw is n^sonm ^ of cmis ,i ml snesj. 

symptoms, particularly mental to I ^ mcn tioned with luimio- 

have also been noticed m some case . on a colA day W(m id bring 

globinuria had epilepsy with the' at c "• and bloody urine. Another 

on an epileptic qpizure with the_ lo' P [ h ad mimy attacks of tran- 

patient, the subject for y^ oi 1ajmau Qn th / right 8ide with 
sient hemiplegia on one side or th ) 
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aphasia. She finally digd in an attack, rwaainimlly jninf, fl(fTtiP T l? t1o * p1n p 
parliaularly anc hylosis and thickening pf the phalangeal articulations. 
Southey has reported a case in which mania developed, and Barlow an in¬ 
stance in which the woman had ^elusions. Pe riphe ral neuritis has been found 
m several, cases. * < 

Pathology. —The pathology of this remarkable disease is still obscure. Bay- 
mud suggest ed that the local syncope was produced by a vascular spasm, which 
(perns flfrply ' The aaphyvia is dependent npon pf the capillaries and 

sma ll ve ins, probably with the persistence of some degree of spasm of-the 
smaller arteries. There are t wo totally rliffnmot fniwurwf congestion, which 
may be shown in adjacent fingers jama may-be-awollen, of a yjyjd red color, 
Cjrtremely hot, the capillaries and all the vessels fully distended, and the ansemia 
v :*3uced by pressure may be instantaneously obliterated; the ndjansut fingrr 
may be equally swollen, absolutely, cyanotift, stone* cold, and tl^ anaemia pro¬ 
duced by pressure takes a long time to disappear. In the latter case the 
arterioles - are probably still in a condition of spasm. Monro’s monograph may „ 
be consulted for additional details. 

Treatment. —In many cases the attacks recur for years uninfluenced by 
treatment. Mild attacks., require no treatment. In the severer forms of local 
asphyxia, if in the feet, the-patient should be kept in bed with the legs elevated. 
T he to es should be wrapped in cotton-wool. The pain is often very intense 
and may require-morphia. Carefully applied, systematic massage of the ex¬ 
tremities is sometimes of benefit Galvanism may be tried. Barlow advises 
im mersing the affecte d Iimb. inaalt water ap<l .placing one electrode over the 
spine and the other in the water. Nitroglycer in has been warmly recopme ndcd 
by Catos. Cushing has introduced a plan of treatment with the tourniquet 
which has proved very successful in several cases in my wards. The elastic 
bandage, or, better, one of his pneumatic tourniquets, is applied to an extrem¬ 
ity tight enough to shut off the arterial circulation and left for some minutes. 
On releasing the constriction the member Pushes brightly, owing to the vaso¬ 
motor relaxation. The application in cases of severe spasm may have to be 
repeated at frequent intervals before tho vascular constriction in the affected 
parts will be overcome, and the normal temperature and color return in them. 

XL BBY TMJttOMELALGIA (Bed Neuralgia). 

Definition.—“ A chronic disease in which a part or parts—usually one or 
more extremities—suffer with pain , flushing, and local lever, made far worse 
if the parts hang down” (WeiT Mitchell). The name signifies a painful, red 
extremity. 

. Symptoms. —In 1872 (Phila. Med. Times, November 23d), in a lecture on 
certain painful affections of the feet, Weir Mitchell described the case of a 
sailor, aged forty, who after an African fever began to have “ dull, h eavy pains . 
af. first in the left and soon after in the right foot There was no swelling' at j 
first. When at rest he was comfortable and the feet were not painful. AJter| 
walkinjpthe feet were swollen. They scarcely pitted on pressure, but were! 
purple with congestion; the veins were everywhere singulaply enlarged, and 
the arteries were throbbing visibly. The whole foot was said to be aching andj 
burning, but above the ankle there was neither swelling, pain, nor flushing.” 
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As the weather grew cool lie got roliof 

brief summary of Mitohell’s first case !, 8 W T tl> !’ enofil llim - Th» 
disease. His second communication On , #CC “ rate P iot urc of the 
Extremities, appeared in the Am j 0l ’, r nf ‘ t , a . r . e , Va f'" lotor Neurosis of the 

tional ofcservations. m * > W1 “ to found addi- 

'theWwit^ Thc^u^ll^mnra If,!!" it ’m f ’ 0 " 1 l 0 in<,anl!w 

SJ JKMS ^ "*->4 *- -X£ 

... MlteheI1 speaks of it as aJi^nM.nme-end neuritis.” ]>hio suggests 
that there majr be irritation in the cells of the ventral horns o( (he coixl at 
rartam levels. Excision of the nerves passing to the parts has boon followed* 
by relief. In one of Mitchell’s cases gangrene of the foot followed excirton 
of four inches of the musculo-cutaneous nerve and stretching of tire posterior 
tibial. Sclerosis of the arteries was found. Of the 9 cases* in which the local 
conditions were studied anatomically, the only constant change was a chronic 
endarteritis (Batty Shaw). ... 

t 

m. ANGIO-NEUBOTIC (EDEMA (Quincke's Disease). - 

s 

Definition.—An affection characterized by the occurrence of local redema- 
tous swellings, more or less limited in extent, and of transient duration. 
Severe colic is sometimes associated with the outbreak, There is a piarkcd 
hereditary disposition in the disease. 

Symptoms.—The (Edema appears suddenly and is usually circumscribed. 
It may appear in the face; the eyelid is a common situation; or it may involve 
theJips or cheek. The backs of the hands, the legs, or the throat-may be 
attacked. Usually the condition i s transient, a ssociated perhaps with slight 
gastrointestinal distress, and the affection is of little moment. There may be 
a remarkable periodicity in the outbreak of the oedema. In Matas’ case this 
periodicity was very striking; the attack came.on every dayat eleven ortwclvo 
o’clock. The disease may lw hereditary through many generations. In the 
family whose history I reported, five generations had been affected, including 
twenty-two members. The swellings appear in various ports; only rarely are 
they constant in ono locality. ThOauds, face, and genitalia arc : the parts 
mpaUmmently affected. Itching, heat, redness, or in some instances lufc 
<S, maV precede the outbreak. Sudden mdma ojjhc.larynx may prove 
fatal. Two members of the family just referred to died of this complication. 
In one member of this family, whom I saw repeatedly m at ^ thc swe lin^ 
came on in different parts; for example, the under ip would be sw«dkn to such 
a degree that the mouth could not be opened. The hands enlarge .uddeuly, 

so that the fingers can notbeS», «colic; 

ZXJ it i V i«ite 

cases of Leyden’if intermittent vomiting may - ong ° ' t ly does 

Is of great intensity and usually requires morphia. Arthritis apparently does 
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lot occur. Periodic attacks of cardial pin- have also been met with during the 
mtbr^ak of the oedema. Haemoglobinuria has occurred) in several -oases. 

The disease has affinities with urticaria, the giant form of which is prob¬ 
ably* the same disease. There is a form of severe purpura, often with urticarial 
manifestations, which is also associated with marked gastro-intestiqal crisqp, 
and it is interesting to note that Schlesingcr has reported a case in which a 
combination oierythromelalgia, Raynaud’s disease, and acute oedema occurred. 
flpiFrkfti rcgartn the condition a s a vase-motor neuro sis, under-ihajnfluence 
n/ which the perm eability of the vessels is suddenly increased. Milroy, of 
Omaha, has described cases of hereditary oedema, twenty-two individuals in 
six generations, in which there existed from birth a solid oedema of one or of 
both legs, without any special inconvenience or any progressive increase of the 
disease. 

« Some years ago I described a remarkabla yaso-motor neurosis characterized 
by K we.lling and tumefa ction of the whole arm on exertion. My*patient was a 
man, healthy in' every other respect. A similar case has been observed in 
Philadelphia; on the supposition that it might be due to pressure, the axillary 1 
vessels were expdsdi, but nothing was found. * 

The treatment is very unsatisfactory. In the cases associated with antenna 
and general nervousness, tonics, particularly large doses of strychnia, do good. 

I have seen gfiat improvement follow the prolongedjBfig. of,nitroglycerin > and 
galeima l^min-may ho tried, in doses of 15 grains thrice daily. 

t 

17 . facial hemiatrophy. 

* A rare affectioif characterized by progressive wasting of the bones and soft 
tissues of one side of the face. The atrophy starts in childhood, but in a few 
casesthas not come on until adult life. Perhaps after a trifling injury or disease 
the process begins, either diffusely or more commonly at one spot on the skin. 
It gradually spreads, involving the fat, thgn the bones, more particularly the 
upper jaw,*and last and least the muscles. The wasting is sharply limited at 
the middle line, and the appearance of the patient is very remarkable, tho face 
looking as if made up of two halves from different persons. There is usually 
change in the color of the skin and the hair falls. Owing to the wasting of 
the alveolar processes the teeth become loose and ultimately drop out Tho 
eye on the affected side is sunken, owing to loss of orbital fat There is usually 
hemiatrophy of the tongue on the same side. Disturbance of sensation and 
muscle twitching may precede or accompany the atrophy. In a majority of 
the cases the atrophy has been confined to one side of the face, but there are 
instances on record in which the disease was bilateral, and a few cases in which 
there were areas of atrophy on the back and on the arm of the same side. 

Of the autopsies, Mendel’s alone is satisfactory. There was the terminal 
stage of an interstitial neuritis in all the branches of the trigeminus, from 
its origin to the periphery, most marked in the superior maxillary branchy 

The disease is recognized at a glance. The facial asymmetry associated 
with congenital wryneck must not be confounded with progressive facial hemi¬ 
atrophy. Other conditions to be distinguished are: Facial atrophy in anterior 
polio-myelitis, and more rarely in the hemiplegia of infant! and adults; the 
atrophy following nuclear lesions and sympathetic nerve paralysis; acquired 
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facial hemihyperlrophy, such as in 11m case recorded by 1). W. Montgomery, 
which may by contrdst give to the other side au atrophic ap|>caranee; anil, 
lastly, scleroderma (a closely related affection), if confined to one side of the* 
face. The precise nature of the disease is s^ill doubtful, hut it is a suggestive 
fact thai in many of the cases the atrophy has followed the acute infections. 

It ifi incurable. 


V. ACROMEGALY. 

Definition. —A dystrophy characterized bv abnormal processes of growth, 
chiefly in the bones of the face and extremities. 

The term was introduced by Marie, and signifies large extremities. 

Etiolbgy.—It occuis»rallicr more frequently m women. The alToel.ion usu¬ 
ally begins aljout the twenty-fifth year, thouglein some instances as late as tho 
fortieth. Rlplmatism, s^ditfis/’hn'd the specific fevers have preceded the de¬ 
velopment of the disease, but probably havejio special connection with it. In 
America many cases have now been reported. 

Symptoms. —In a well-marked case the disease present^ ijiost characteristic 
features. The feands and feet arc greatly enlarged, but are not deformed, and 
can be used freely. The hypertrophy is general, invohmg all the tissues, and 
gives a curious spadc-like character to the hands. Tho lines on the palms are 
much deepened. The wrists may be enlarged, but the arms are rarely nir«-l«h 
The feet are involved like the hands and arc uniformly *nlnrgnd. 1 h** “Jj 
toe however, may be much larger in proportion. The nails are usually >i»ud 
aid large, but there is no curving, and the terminal phalanges are >m Im >> n. 
The head increases in volume, but not as much m proportion as the hie.. winch 
mud. *«M mf onto^ m 

The eyelids arc sometimes grea y ^ mius j, rcu tly enlarged, hate in 

trophied. The tongue m some ? , |,at*k IkiwccI— kyphosis. The hones 

the disease the spine may be a ec « 1 With this gradual increase 

in size the skin of the bam s . , )]as no t u, 0 dry, harsh appoar- 

slightly altered in color, coarse, or fid y,j J ^ s()m( . Umcs wasted. Changes 
ance of the skin in myxmdenift. 1 ^ consttmt . The gland has been 

in the thyroid have been found but ^ t]linl Krnup 0 f cases enlarges!, 

normal in some, atrophied in 0 11 ’ f ( , disease, has noticed an area of 
Erb, who has made an elahora tu^of du o to the per- 

dulness over the manubrium stem, * | t(?a(1af . h( . is not uncommon. Somno- 
sistence or enlargement of tlie th> disturbance may occur early, 

le^ce has been noted m many «are common. Her •' >' 

and there may be suppression Oc«Jr. J l c) , complications In 

analyzed 175 recorded cases. 0 .,ffccted--usually atrophy, rarely 

three-fourths of these the optic rign . The disease may 

neuritis. Bitemporal liemnuiopia . 
persist for fifteen, twenty, or 
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Pathological Anatomy. —To April, 1902, there were 262 cases on record 
with 77 autopsies, in only 4 of which the pituitary glshd was not*involved 
(Woods-Hutchinson). In 24 cases in which it was examined the thyroid was 
normal in 6, hypertrophied in 12; the thymus-in 17 examined was absent in 
7, hypertrophied in 3, and persistent in 7 (Fumival). In Osborne’s case tha 
heart was enormous, weighing 2 pounds 9 ounces. 

• Owing to thfe remarkable changes in the pituitary gland in •acromegaly, it 
. haa been^suggested that the disease is a nutritional disturbance analogous to 
myxeedema, and caused directly by disturbance id the function of this organ. 
The evidence from comparative anatomy and embryology shows that the pitui¬ 
tary body is a very “ complex organ, consisting of an anterior secreting glandu¬ 
lar organ; a water-vascular duct; a posterior, sensitive; nervous lobe, of which 
the last two—namely, the duet* and the nervous lobe—were morphologically 
well developed and "functioned in ancestral v&rtebraffes, but have Jtecome oblit¬ 
erated and atrophied in structure and function forever above larval acraniates ” 
(Andriezen, British Medical Journal, 1894, i). The pituitary body continues 
active, but the dqc$ is obliterated “and the gland changed into a ductless 
gland; the secretion becomes an ‘ internal secretion/ ” which is absorbed by the 
lymphatics. The extraordinary frequency with which the pituitary is involved 
in this disease ( lends weight to the view that it is, in the words of Woods 
Hutchinson, the growth centre, or at any rate the proportion regulator of 
the skeleton. 

It has been suggested by Massalongo and others that gigantism and acro¬ 
megaly are one and the same disease, both due to the superfunction of the 
pituitary gland. Certain persons exhibited as giants, or who have been “ strong 
men ” aftd wrestlers, have become acromegalic, and the skulls of some notablo 
giant* show enormous enlargement of the sella turcica. 

There is a congenital progressive hypertrophy of one extremity or of a 
part of it, or of one side of the body,—the so-called giant growth, which does 
not appear to have any connection with acrgmegaly. 

Treatment.—The treatment does not appear to have any influence upon 
the progress of the disease. The thyroid extract has been tried in many cases, 
without, so far as my personal experience goes, any benefit. Extract of the 
pituitary gland has also been used. The lung extract has been empkyed in 
some cases of pulmonary osteo-arthropathy. In a case of Caton’s, of Liverpool, 
an unsuccessful attempt was made to extirpate the pituitary body. 

Osteitis Defobmans ( Paget’s Disease). 

Definition. —A disease characterized by “enlargement and forward pro¬ 
jection of the head, dorso-cervical kyphosis, prominence of the clavicles, spread¬ 
ing of the base of the thorax, a diamond-shaped abdomen, crossed by a deep 
sulcus, a relative increase in the width of the hips, and an outward and forward 
bowing of the legs.” , 

, If is a rare disease. I have seen only 4 cases—1 in Philadelphia, which 
is figured in AshhursPn Surgery, and 3 in Baltimore. Of these, one is un- 
reported; the others I saw with Watson (who has recorded, the case, Johns 
Hopkins Hospital Bulletin, 1898) and with A. D. Atkinson., Careful studies 
have been made by J. C. Wilson, by Elting, and by Packard, Steele, and 



m TmmK i]ojj 
^ n? '“V" 11 , 0 -'l™i 

nof given. In 49 cases the bones of ! > I, fl ' maU ' s ' aml ><> S 1h.- W was. 

■ in 40 the femur, and in 31 the spine Vh 1,1 both.tihiie, 

^ive the relative frequency with which'n fig,m * from 1 paper 
mg of the stature is remarkable- in \v«t* '° n08 are attae *' 0, l- ’1'he shorten- 
was 5 feet lf| inches, and atsix* It ?'* ''" T th ° '*¥* ak forty-twft 
had increased 3* inches J U was 5 f «* H iwW The W 

but not id^'ticd^^ 1 os(M-malacL <1 fr^lita« U o k ^ OWT1 = * po!lsil,, - v allicd *° 
is a curious relationship between ostein • i‘,r acrnmomily. There 

of which. certain outer of tiro p.lJl, 1,!,',"°“ *. 

f jfT "t 'orofying ortoilia, ,«!, 

DiagnoHg.—The diagnosis is readily made. The feature’s given in the defi¬ 
nition make up a most typical picture. As Marie states, in JW’s disease the 
faro is triangular with the base upward; in acromegaly it is ovoid „ r egg-shaped 

SlSedl 6 Treating, t d0 ' VnW, T 1 i Wh ]'° in 1 T lwll ' mft il ia and fiill-m.Jm- 
snapea. rreatment seems to be of no avafl. 


Hypertrophic Pulmonary Arthropathy. 

Marie has given the name hypertrophic pulmonary oxleo-arthropathy to a 
remarkable disorder, first recognized by Bamberger, characterized by enlarge- 
ment of the hands and feet, and of the ends of the long lames. vhietjy of the 
lower three-fourths of the forearm and legs. Unlike acromegaly, the lioiies of 
the skull and of the face are not involved. The terminal phalanges an*ninth 
enlarged and show botli transverse and longitudinal curves; the nails, too, are 
large and much curved over the ends of the phalanges. Scoliosis and kyphosis 
are rarely seen. The disease is very chronic, and in nearly all cases has been 
associated with some long-standing affection of the bronchi, lungs, or pleura 
(hence the name pulmonary odco-arlhropathy ), of which sarcoma, chronic 
bronchitis, chronic tuberculosis, and empyema have been the most frequent. 
There ire several instances in which the affection has developed in the subjects 
of syphilis. It occurs usually in adults and in the male sex. Thayer lias re¬ 
ported 4 cases from my clinic and has collected 55 typical cases from (lie 
literature. Forty-three showed preceding pulmonary affeclion; of the remain- 
in, 3 followed syphilis, 3 heart-disease, 2 chronic diarrhoea, 1 spinal caries, 
and 3 unknown causes. 

The essential pathology of the disease is very obscure. Marie suggests thft 
the toxines of the pulmonary disease are absorbed into the circulation and 
exercise an irritant action on the bony and articular structures, causing an 
ossifying periostitis. Thorburn thinks that it is a chronic tuberculous affec- 
ti<5n of a large number of bones and joints of a benign type. 

Leontiasis Ossea. 

In a remarkable condition known as leontwis ossea, there is hyperos¬ 
tosis of the bones of the cranium, and sometimes those of the face. The 
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lescription is largely based upon the skulls in museums, but Allen j3tarr < has 
•eceiitly reported an instance in a woman, who presented a slowly progressing 
increase in the size of the head, face, and neck, the hard and soft tissues Both 
being affected. lie lias applied Ho the condition the term megalo-cephaly.' 
Putnam states that the disease begins in early life, often as a result of injury? 
there may be osteophytie growths from the outer or inner tables, which in the 

latter situation inay give the symptoms of tumor. 

# 

Osteogenesis Imperfecta (Fragility Omum). 

This is a systemic disease of the feetus in which the normal osseous develop¬ 
ment does hot occur. At birth there is marked fragility of all the bones. There 
may have been intra-uterine fractures which have united and show large cal¬ 
luses. The extremities are often bent and deformed. The tnaiij features are 
defective development of the cranium and fragility of all the bones. It was 
thought that deatli always occurred, but Nathan has shown that some of the 
patients survive anjl that the bones become firmer as the child grows older. 
Treatment consists in using every protection against injury. Fractures usually 
unite readily. 

••Achondroplasia ( Chondrodystrophia Fatalis). 

Achondroplasic 'dwarfs are easily recognized. They are well nourished and 
strong, and of average intelligence. Their height varies from 3 to 4 feet; the 
head and trunk are of about normal size, but the extremities are very short, the 
fingers, ^when the arms are at the sides, reaching little below the crest of 
the ilium. The important point in diagnosis is that in the shortness of the 
limbS^it is the proximal segments which are specially involved, the humerus, 
and femur being even shorter than the ulny and tibia (rhizomelia). The limbs 
are considerably bent, but this is more an exaggeration of normal curves and 
abnormalities in the joints than pathologicaf'cnrves, as in rickets. -The features 
of rickets are absent. The hand is short, and has a trident shape, since the 
fingers, which are of almost equal length, often diverge somewhat. The root 
of the nose is depressed, the back flat, and the lumbar lordosis abnormally deep, 
owing to a tilting forward of the sacrum. The scapulse are short, the fibulas 
longer than the tibiae, and the pelvis is contracted; hence the number of these 
cases reported by obstetricians. Heredity plays little part (Marie, Presso 
M6d., 1900). 

Pathologically it is a dystrophy of the epiphysical cartilages. The cartilage 
cells are irregularly scattered, and the ground substance is invaded by con¬ 
nective tissue from the periosteum, which seems to send in a band of tisane 
across the end of the diaphysis, thus preventing its increase in length, and 
causing premature union of epiphysis and diaphysis. The development of the 
bones with a membranous matrix seems normal. The etiology of the disease 
is unknown. Virchow described it as foetal cretinism, others as foetal rickets 
which has run its course before birth. But it .is certainly not always a purely 
foetal disease,'for it cat continue its development during infancy, and we have 
had one case under observation which would tend to show that it could even 
begin after birth. Most of the cases, however, die either before birth or in 
early infancy. 
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nvTV???? are r «cognizod: the circumscribed, which iwrcsimmls to U,e 
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The disease affects females more frequently than males. The cast's occur 
most commonly at the middle period of life. .The sclerema nnmulorum is a 
Afferent affection, not to he confounded with it. The disease is mote common 
m the United States than statistics indicate. 1 have hail 20 cases under obser¬ 
vation in th^past fifteen years. * , . 

In the circumscribed form there art' patches, ranging from a few centime¬ 
tres in diameter to the size of the hand or larger, in which the skin has a 
waxy or dead-white appearance, and to the touch is branny, hard, and inelastic. 
Sometimes there is a preliminary hypeiwmia of the skin,’and subsequently 
there are changes in color, either areas of pigmentation or of complete atrophy 
of the pigment—lcucoderrria. The sensory changes are rarely marked. 'Che 
secretion of sweat is diminished or entirely abolished. The disease is more 
common in women than in men, and is situated most frequently about the 
breasts and neck, sometimes in the course of the nerves. The patches may 
develop with great rapidity, and may persist for months or years; sometimes 
they disappear in a few weeks. • ‘ 

The diffuse form, though loss common, is more scrjoils. It HeveVips first, 
in the extremities or in the face, and the patient notices that the sl*in is 
unusually- hard and firm, or that there is a sense of stiffness or tension in 
making accustomed movements. Gradually a diffuse, brawny induration de¬ 
velops and the skin becomes firm jnd hard, and so united to the subcutaneous 
tissues that it can not be picked up or pinched. The skin may Took natural, 
but more commonly is glossy, drier than normal, and unusually smooth. With 
reference to Hie localization, in (Hi observation- the disease was univer-al; in 
203, regions of the trunk were affected; in 1!):!. parts of the head or face; 
in 287, portions of one or other of the upper extremities; and in 122, portions 
of the lower extremities. In SO cases there were disturbances of sen,-alien. 
The'disease may gradually extend and involve the skin of an entire limb. 
When universal, the face is expressionless, the lips can not be moved, mastica¬ 
tion is hindered, and it may become extremely difficult to feed the patient. 
The hands become fixed and the fingers immobile, on account of the extreme 
induration of the’skin over the joints. Remarkable vaso-motor disturbances 
are common, as extreme cyanosis of the hands and legs. In one of my cases 
tachycardia was present. The disease is chronic lasting for months or years. 
There are instances on record of its persistence for more than twenty yeafs. 
Recovery may occur, or the disease may be arrested. One of my patients, 
with extensive involvement of the face, ear- and Iqpls, is now ion years 
after the onset, very much better; the skin of the face is supple and the hands 
are much less indurated. The patients are apt to succumb to pu .nonary 
complaints’or to* nephritis. Rheumatic troubles have been noticed in some 
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instac; in others, *V!*^ XlTtSLSZ 

it, as in 2 cases described by Step t jj 0ge 0 f i oca l asphyxia 

the diffuse form in which the pHmarysymp l denna 0 f the arms and 

form ty similar to that which occurs in the hand has not been noted Some . 
nf the^cases present in addition diffuse sclerodermatous changes of thc skm 
i XZZTuL* .nd Heller's monograph there .re 35 ease, c t M 

^Treatment. _The patients require to be warmly clad and to be g ua *^ 

^baTSwow^fSo^'ot should be spttnSuy ZyUwc 

Tn P a second caSe aL; a year the face became softer, and there has been per¬ 
manent improvement. In a case of quite intensive localized sderodenna t to 
, pV , p „ beeame softer and the pigmentation much less intense. Salol m lo 
day is^stated to have been successful in several cases. 

A IN HUM. 

Here a brief reference may be made to the remarkable trophic lesion de- 

mation or pain, the toe falls off. The process may last someyears. Cases ha 
been reported in America by Hornaday, Pittman, F. J. Shepherd, and mor 

rison. 



SECTION XI. 


diseases of the muscles. 


I. MYOSITIS. 

Definition. —Inflammation of the voluntary muscles. 

A primary myositis occurs as an acute, sftlmeiite, or chronic affection. It is 
seen in two forms—the suppurative and non-suppurative. The former variety, 
known as infectious myositis, is especially frequent in .lupin, where, according 
to Miyake, some 250 cases have been reported ; but he claiins,tluit some of these 
examples belong to other affections. Miyake personally saw tit! eases in Japan 
during twenty-one months’ practice, and took cultures from all hut one of 
them. In 2 cases the results were negative, hut, in 21 a pure culture of the 
staphylococcus pyogenes aureus was obtained, while in another the streptococ¬ 
cus and in 2 more the albus with the aureus was grown. The malady may 
involve one or many muscles, and is usually sudden in its onset. ^There is also 
high fever and marked prostration. Subsequently abscesses occ.ur iy the in¬ 
durated muscles, and pyaunia may ensue if the implicated muscles are not 
thoroughly evacuated. Of the second form a number of characterisl iy'cases 
have been described of late years under the term dennato-myositis. There, have 
been two examples of this disease at the Johns Hopkins Hospital. The muscle 
inflammation is hero multiple, and is associated with (edema and a dermatitis. 
The case of E. Wagner may lie taken as a typical example A tuberculous but 
well-built woman entered the hospital, complaining of stillness m the shoul¬ 
ders and a slight: oedema of the back of the hands and forearms. I here was 
paresthesia the arms became swollen, the skin tense, and the muscles telt, 
doughy. Gradually the thighs became affected. The disease histedabouUbice 

months. The post uuirhun « " were stiff ,n.d firm. 

stitial tissue, and fatty t t. n cn ^ k and others. In the ease reported 
Unvemcht, Hepp Jaeol.y, of 1 j and there was slight cedenla 

by Jacoby the muscles were finmhaid, mid tui ^ ^ lhmlJ , h there 

of the skin, 
are instances in 


The cases -^ahy last from and tt . ndcrI1 ess of the 

which i i* lc A n natura ]] v suggest trichinosis, and mdeM 
muscles, the oedema, and l‘ . . ophe nature of the disease is uit- 

Hepp speaks of it as a pseuMc marked dis0T ders of sensation and 

known. One of Senator s u. •• P suggests that, some of these cases 

T1 "m 
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from trichinosis is possible only by removing a portion of the muscle. It 
has nob yet been determined whether the eosinopliilia deserilied by Brown is 
peculiar to the trichinosis myositis. Still another variety has been described 
which* differs from dermato-myositjs chiefly in the presence of a greater or less 
amount of interstitial 1 Hemorrhages between the muscle fibres and in tjie pres- # 
once of circulatory symptoms caused by the implication of the cardiac muscle. 
Itds known as polymyositis htemorrhagica. About 12 cases have been reported. 

Myositis Ossificans Progressiva. 

In this rare and remarkable affection the process begins in the neck or 
back, usually with swelling of*the affected muscles, redness of the skin, and 
slight fever, or with small nodules in the muscles vrtiich appear and disap¬ 
pear. After subsiding an induration remaps, whjch becomes progressively 
harder as the transformation into bone takes place. The disease may ulti¬ 
mately involve a majority of the'skeletal muscles. Nothing iB known of the 
etiology. Malformations, particularly of the thumbs and big toes, are common. 
* • 

n.‘ MYOTONIA (Thomsen’s Disease). 

• 

Definition,-<^-An infection characterized by tonic cramp of the muscles on 
attempting voluntary movements. The disease received its name from the 
physician who first described it, in whose family it has existed for five gen¬ 
erations. 

' While the.disease is in a majority of cases hereditary, hence the name myo¬ 
tonia congenita, there_ are other forms of spasm very similar which may be 
acquired, and others still which are quite transitory. 

Etiology.—All the typical cases have occurred in family groups; a few 
isolated instances have been descried in which similar symptoms have been 
present. Males are much more frequently ^ffccted than females. In 102 re¬ 
corded case#, 91 were males and only 11 females (Hans Koch). The disease 
is rare in America and in England; it seems more common in Germany and 
in Scandinavia. ‘ 

Symptoms.—The disease comes on in childhood. It is noticed that on 
account of the stiffness the children are not able to take part in ordinary 
games. The peculiarity is noticed only during voluntary movements. The 
contraction which the patient wills is slowly accomplished; the relaxation 
which the patient wills is also slow. The contraction often persists for a little 
time after he has dropped an object which he has picked up. In walking, the 
start is difficult; one leg is put forward slowly, it halts from stiffness for a 
second or two, and then after a few steps the legs become limber and he walks 
without any difficulty. The muscles of the arms and legs aTe those usually 
implicated; rarely the facial, ocular, or laryngeal muscles. Emotion and cold 
aggravate the condition. In some instances there is mental wcakifps. Tfce 
sensation and the reflexes are normal. G. M. Hammond has reported three 
remarkable cases in one family, in which the disease began at the eighth year 
and was confined entirely to the arms. It was accompanied with some slight 
mental feebleness. The condition of the muscles is interesting. The patients 
appear and are muscular, and there is sometimes a definite hypertrophy of the 
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muscles. The force is scarcely proportionate to the size. Erh has deserilied 
a characteristic reacticm of the nerve ami muscle to the electrical eurrwits— 
the so-called myotonic reaction, the chief feature of which is that normally ' 
the contractions caused by either current attain tlioir maximum slowly and 
r^Jax slowly, and vermicular, wave-like contractions pass from the cathode to 
the anode. 

The disease is incurable, but it may lie arrested temporarily. The nature 
of the affection is unknown. In the only autopsy made lVjerine and Sott»s 
have found hypertrophy of the primitive fibres with multiplication of tliu 
nuclei of all the muscles, including the diaphragm, but not the heart. The 
spinal cord and the nerves were intact. From, Jacoby's latest studies it. is 
doubtful whether these changes in the muscles arc in any way ehnraejeristic 
or peculiar to the disease. J. Koch, however, has found, in addition t» the 
muscle hypertrophy, degenerative and regenerative changes present, which hi? 
considers sufficient to account for the myotonic disorder. Karpinsky and von 
Bechterew, from careful urinary examinations, regard the affection as due to 
an auto-intoxication of the muscle tissue, caused by some faulty metabolism. 
No treatment for the condition is known. 4 


ttt PAEAMYOCLONUS MULTIPLEX (Myqclonia). 

An affection, described by Friedreich, characterized by clonic 
chiefly of the muscles of the extremities, occurring cither constantly or 

Par S m cascs have been chiefly in males, and the disease has flowed cmrtj 
, Jl dUturb.n*, fright, or fining 

and may vary from fifty to one ^andfiftym the imnu^ 

tonic spasms occur The { a J^“here may lie tremors of the muscles. In 
In the intervals between the attacks tliere may bo js (wiwl tt bout, 

the severe spasms the iuOTm«its mw he ry^ ^ ^ (iucci 1)a8 descrils'd 

and it is sometimes diffrcult to keep ' P thrc0 gyrations, 

a family in which the f 1 ® 50 * 1 ™ “ . f .generations. According to this 

Weiss has also noted heredity in. fc « ^ paroxysmal contractions, 

author the essential symptoms are musc te, s otherwise normal, winch cease 
usually symmetrical and r y m J* b i.,al u 0T sensory disturbances. The con- 

during sleep. There are neither 1>y treatment. Itay- 

dition is most common in young: m ^, electric chorea (Henoch), tic 

mond groups this disease with f-hnljary tremors, ^ th( , n , un(! „ f my „. 
non douloureux of tlie face, an ^ a clmin 0 f pathological mamfesta- 

clonies, believing that it is only abided the myoclonias into fiw 

tions in the degenerate. D ^ a ’ i^us multiplex, and considered the 

ri-jsss - •>-»• ite “ 

!V # myasthenia geavis. 

, • . Tjrb-Ooldflftm’* Symptom-Complex.) 

(Aathenle Bulbar Paralyse, ramwlndl and Edwin Bram- 

Y ““ 5 r '“““ 
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affected. The muscles innervated by the bulb are first affected—those of the 
eyes, the face, of mastication, and of the neck. All the voluntary muscles 
may become involved. After rest the power is recovered. In severe cases 
paralysis may persist. The myagthenic reaction of Jolly is the rapid exhaus¬ 
tion of the muscles, by faradism, not by galvanism. There are marked remjp- 
.6 ions and fluctuations in the severity of the symptoms. 

. Examination of the nervous system has revealed nd abnormality. Weigert. 
found a thymus tumor with metastatic growths in the muscles. Hun, Bloomer, 
'and Streeter have described an infiltration of the muscles and of the thymus 
gland with lymphoid cells and a proliferation of the glandular elements of the 
thymus. More recently B. IJnk has recorded similar findings. 

The diagnosis is easy—from the ptosis, the faaial expression, the nasal 
speech, the rapid fatigue of the muscles, the myasthenic reaction, the absence 
of atrophy, 'tremors, etc., and the remarkable variations in tlje intensity of 
the symptoms. Of the 60 cases, ,23 ended fatally. The patient may live many 
years; recovery fnay take place. Best, strychnia in full doses, massage alter-. 
nate courses of iodide of potassium and mercury may be tried. 

V. AMYOTONIA CONGENITA. 

I 

(Oppenheim’s Disease.) 

A oongenital affection characterized by general or local hypotonus of the 
voluntary muscles Oppenhcim called the disease myatonia, but this is pho¬ 
netically so similar to myotonia (Thomsen’s disease) that the name amyotonia 
of English ..writers is preferable. 

Collier and Wilson (Brain, 1908), who have analyzed the recorded cases, 
givHhe following definition: “A condition of extreme flaccidity of the mus¬ 
cles, associated with an entire loss of the deep reflexes, most marked at the 
time of birth and always showing a tendency to slow and progressive amelio¬ 
ration. There is great weakness but no absolute paralysis of any of the mus¬ 
cles. The limbs are most affected; the face is almost alwftys exempt. The 
muscles are small and soft, but there is no local wasting. Contractures are 
prone to occur in the course of time. The faradic excitability in the muscles 
is lowered and strong faradic stimuli are borne without complaint. No other 
symptoms indicative of lesions of the nervous system occur.” 

In Spiller’s case no lesions were found, but in an autopsy by Baudouin 
the cells of the anterior horns were found to be small, and there were extensive 
changes in the muscle fibres, similar to those in the myopathies. 
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Abut*, 1090,1090. 

Abdominal typhua, 57. 

Abduoana nerve (gee Sixth Nerv|), 1015. 

Aberrant thyroid glands, 764. 

Abortion, in relapsing fever, 111; in smallpox, 120; 

in syphilis, 278. ' • 

Abscess, atherorAtoua, 849; of brain, 993; in 
appendicitis, 516; in glanders, 264, of kidney 
(pyonephrosis), 703; hepato-pulmonary, in 
amoebic dysentery, 5; of liver, 4, 563; of lung, 
640; of mediastinum, 662, of parotid gland, 441 ; 
of tonsils, 446; perinephric, 717k cerebral, 993; 
pysemio, 216; retro-pharyngeal, 444; tropical, 4, 
563. 

Acanthooephala, 51. 

Acardia, 843. 

Acarus scabiei, A. folliculorum, 52. 

Accentuated aortic second sound, in chronic 
Bright’s disease, 698 ; in arteno-scleroeis, 852. 
Accessory spasm, 1030. 

Aoephalocysts (see Hydatid Cysts). 

Acetonmmia, 418. 

Acetone, 416; tests for, 416. 

Acstonuria, 682. 

Achondroplasia, 769, 1108. 

Achromotopsia in hysteria, 1081. 

Achylia gastrica, 493. 

Acne, from bromide of potassium, 1065;rosaeea,^fl. 
Acromegaly, 1105; and gigantism, 1106. 
Actinomycosis, 263; pulmonary, 264; cutaneous, 
285; cerebral, 265; digestive, 264. 

Acute bulbar paralysis, 905. 

Aoute yellow atrophy, 538. 

Addison’s disease, 756; asthenia in, 758; pigmenta¬ 
tion of skin in, 757. 

Addison’s pill, 281; keloid, 1109. 

Adfaie, 789. 

Adenitis, in scarlet fever, 136; tuberculous, 306. 
Adenoid growths in pharynx, 447. 

Adherent pericardium, 782. 

Adhesive pylephlebitis, 542. 

Adiposis dolorosa, 432. 

Adrsnalitls, aoute hmmorrhaglc, 760. 

Adrenal insufficiency, 760. 

Adrenals, in Addison’s disease, 757. 

Aegophony, 177, 647, 

Aerophagia, 490. 

Aeettyo-eutumnal fever, 20. 

Afferent system, diseases of, 886. 

Ageusia, 1026. 

Agoraphobia, 1089. 

Agraphia, 959. 

Ague, 10; sake (see Eni&sqid Sruutt), 23. 
Ainhum, 1110, 


Air-hunger” In diabetes, 417. 

Akinesia algera, 1090. 

Akona, 495. 

Alhini. nodules of, H44. 

Albinism, in leprosy (lepra allis^ 362; of the lung, 
035. • 

Albumin, tests for, 873. 

Albuminous expectoration In pleurisy, 054. 

Albuminuria, 072, of adolescence, 672, in aii- 
pendicitis, 515, end ^assurance, 075, cyclic, 
672; dietetic, 673; febrile, 073, functional. 072; 
in acute bright's diseasejOtltt; in chronic Itrighfa 
disease, 693, 698; ui dialieles. 410, m diphtheria, ’ 
284; in epilepsy, 1062, in crystiiclas, 212, in 
gout, 405; intermittent, 67.1, in malarial fever, 
16, in pneumonia, 179; in scarlet fever, 134; in 
typhoid fever, 88; in variola, 119, nrjirotir, 073; 
orthostatio, 672; paroxysmal, 673; physiological, 
672; prognosis in, 075; in yellow fever, 237. 

Albuminuno retinitis, 1007 

Albuminuric uloeration of the laratls, 502. 

Albumosuria, 874; myelSpathlc. (174. e 

Alkaptonuria, 681; and ochronosis, 081. 

Alcohol, effects of, og the digestive sysfeug 370; 
on the kidneys, 371; on the nervous syalifn, 370; 
poisonous effects of, 370. 

Alcoholic neuritis, 1001. 

Alcoholism, 369; acute, 369; and tuberculosis, 371; 
chrome, 369. * 

Aleppo button, 9. 

Alexia, 059. 

Algid form of malaria, 22, 

Allantiasis, 381. 

Allocbeiria, 891. 

Alopecia, in syphilis, 268. 

Alternating paralysis (see Crossed Paralysis). 

Altitude, effects of high, 360. 

Altitude ui tubereulosia, 285, 355. 

Amaurosis, hysterical, 1008, 1081; toxie, 1008; 
urtemic, 684,699; in hematemceia, 489. 

Amblyopia, 1008; tubacco, 1008; crossed, 1011. 

Ambulatory typhoid fever. 71, 91. 

Amoeba, dysenterim, 2; in liver abscess, 2, 563; ig 
sputa, 8- 

Amtebic dysentery, 2. 

Ammonhrmia, 706. 

Amnesia verbaJis, 959. 

Amphiatome, 27. 

Amphoric, breathing, 331,659; echo, 331. 

Amyloid disease, in phthinii, 821; in iyphili*, 269, 
of kidney, 702; of liver, 571. 

Amyoethenia, 1089. 

Amyotonia, 1114. 

Amyotrophic lateral tcleroib, 901. 
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Anaemia, 718; aplastio, 720; bothriocephalus, 80; 
inanlwlostomiaai*,46; from BUharsia, 27; of the 
brain,964; in chlorosis, 722; from gastric atrophy, 
462: from haemorrhage, 719; miner's, 44; brick- 
maker’s, 44; tunnel, 44; from* inanition, 721; 
from lead, 370; idiopathic, ^24; in gastric cancer, 
482; in gastric ulcfer, 476; general, 719; local, 
718; in Hodgkin’s disease, 741; lymphatics, 739; 
r mountain, 366; is nm^arial fever, 23; in rheuma¬ 
tism, 222; in syphilis, 268; in typhoid fever, 76; 

, primary or essential, 721; progressive pernicious, 
724; pseudo, 718; Secondary or symptomatic, 
719; of spinal cord, 934; splenic, 762; toxin, 721. 

Amende murmurs (see Hauic Mu auras). 

Anamic necrosis/ 823. • 

Anesthesia, dolorosa, 939; in hamatomyelia, 936; 
in hemiplegia, 973; in hysteria, 1080; in leprosy, 
362; in locomotor ataxia,891; in Morvan’s disease, 

* 944; paralysiB,Vx)3; pneumonia, 186; in railway 
spine, 1097; in unilateral lesions of the oord, 933. 

Analgesia in hysteria^ 1080; in Morvan’s disease, 
944; in syringo-myelia, 943. 

Anarthria, 966. 

Anasarca (see Drops r). 

Anchmeromyia luteola, 66. 

Aneurism, 863; arterio-venous, 864, 866; cirsoid, 
863; cylindrical, 863; dissecting, 864; embolic, 
864; false, 864;, fusiform, 863; mycotic, 864; of 
the abdominal aorta, 863; of the branches of the 
abdominal aorta, 866;, of the cerebral arteries, 
982; of £he cieliac axis, 865; of heart, 830; of the 
hepatic artery, 866; of the renal artery, 866; of 
.the splenic artery, 866; of the superior mesenteric 
artery, 866; traction, 866; true, 863; varicose, 

866 . t, ' < ' 

Aneurism, of thoracic aortar 855; he mo rrhage in, 
839* pain in, 868; TufnelTs treatment of, 861f 
unilateral sweating in, 860. 

Aneurism, verminous, in the horse, 46, 866. 

Aneurismal varix, 865. 

Angina, crural, 863; Ludovici, 444; simplex, 442; 
■uffocativa, 193; Vincent's, 201. 

Angina pectoris, 839; functional, 841; toxic, 842; 
vaso-motor, 842. 

AngiochoUtis, chronic catarrhal, 644; suppurative 
and ulcerative, 644 

Angio-neurotic cedema, 1103 

Angio-sderosis, 861. 

Anguillula aoeti, 51; A. sterooralis, A. intestinaUs, 
51. 

Animal lymph, 127. 

Anisoooria, 1014. 

Ankle olonuf, in hysterical paraplegia, 914, 1079; 
in spastic paraplegia, 909; spurious, 1079. 

Ankylostoma duodenale, 46. 

Ankylostomiasis, 44. 

Anorexia nervosa, 496,1082. 

Anosmia, 1006. 

Anterior cerebral artery embolism of, 980. 

Anterior crural nerve, paralysis of, 1088. 

Anthomyia canicularis, 66. 

( Anthraoosis, of lungs, 631; of liver, 666; and 
tuberculosis, 632. 

Anthrax, 862; bacillus, 262; in animals, 262; ex¬ 
ternal, 368; internal, 264; In man, 263. 

Anthropophobia, 1089. 

Antipneumoeoocic serum, 191, 


Antitoxin of diphtheria, 196, 209; of pneumonia, 
191; of tetanus, 264. *9 

Antityphoid serum, 102. 

Anuria, 668; complete, from stone, 668; hysferioal, 

668 . 

Anurft imperforate, 621. 

Aorta, aneurism, of, 865; double, 8JM; dynanfle 
pulsation of, 860; throbbing, 864, 1090; tuber¬ 
culosis of, 349. a 

Aortic in competency, 796; sudden death in, 800. 

Aortic orifioe, oongenital lesions of, 846. 

Aortic stenosis, 802. 

Aortic valves, bicuspid condition of, 844; In¬ 
sufficiency of, 796. 

Apex pneumonia, 182. 

Aphasia, 966; auditory 968; hereditary, 960; in 
infantile hemiplegia, 986; medioo-legal aspects 
of, 960; motor, 900; in phthisis, 334; prognosis 
off 961; sensory, 958; subeprtioal-motor, *960; 
subcortical sensory, 969; in typhoid fever, 86; 
tests for, 900; transient, in migraine, 1067; 
visual, 969. 

Aphernia, 956. 

Aphonia, hysterical, 1081; in acute laryngitis, 697; 
in adlluctof paralysis, 1028; in pericardial 
effusion, 779. 

Aphthae (see Stomatitis, Aphthous), 434. 

Aphthous fever, 307. 

Apoplectic habitu*, 960; stroke, 969. 

Apoplexy, capillary, 978; cerebral, 906; ingraves¬ 
cent, 970; meningeal, 936; spinal, 936; pul¬ 
monary, 618. 

Appendicitis, 512; acute catarrhal, 513; chronic, 
513; obliterative, 513; gangrenous, 513; puru¬ 
lent 513; relapsing, 516. 

Appendicular colio, 514. 

Appendix vermiformis, perforation of, in typhoid 
fever, 67; focal concretions in, 513; foreign 
bodies in. 513. 

Apraxia, 959. 

A^roeexia, 447, 460. 

Arachnids, parasitic, 52. 

Arachnitis (see Meningitis), 925. 

Aran-Duchenne type of muscular atrophy, 901, 
914; in lead-poisoning, 377. 

Arch of aorta, aneurism of, 856. 

Amu senilis, 827. ' 

Argos moubata, 63. 

Argyll RoberUon pupil, 1014; in ataxia, 889; in 
general paralysis, 897. 

Arithmomania, 1064. 

Arm, peripheral paralysis of'(see Paraltub or 
Brachial Plkxub). 

Arrhythmia, 833. 

Arsenical neuritis, 380,1002. 

Arsenical pigmentation, 380; in chorea, 1060. 

Arsenical poisoning, 379; paralysis in, 380. 

Arteries, diseases of, 847; calcification of, 847; 
degeneration of, 847; tuberculosis of, 349. 

Arterlo-capillary fibrosis, 847. 

Arterio-eclerods, 847; diffuse, 860; In lead-peison- 
ing, 378; in migraine, 1067; nodular form, 849; 
In phthisis, 337; senile form, 85Q. 

Arterio-venous aneurism, 866. 

Arteritis in typhoid fever, 69, 78; syphilitic, 277. 

Arthralgia from lead, 378. 

Arthritides, post-febrile, 217; in gout, 404. 



ArthHtfa, Milts, In Infants, 22«; wnorrhmj, 282- 
bMatamrtrta.M>; in cerebrMpiMl meningHi,! 
182i m ohoAa, 104S, in dengue, 166; i„ dysentery, 
248 iIn hemophilia, 749; in Malta fever, 248; in 
■mall-pox, 120; in tabes dorsalis, 892; multiple see- 
ondary, 225; in purpura, 744; rheumatoid, 350 ; in 
^carl*feXpr, 135; septic, 225; in typhoid fever. 89. 
Arthritia deformans, 389, acute, 226; as a chronic 
Inlection, 390; in children, 303; general progres- 
rive form, 391; lleberden’a nodes in, 301; relation 
of, to diseases of nervouw system, 389; partial or 
mono-articular form, 302; vertebral form, 302. 
Arthropathies in tabes, 892. 

Arthropathy, hypertrophic pulmonary, 1107. 
Ascariads, 38. 

Afloaris lumbricoidea, 38. 

Ascites, 589, 592; from cancerous peritonitis, 588; 
from cirrhosis of the liver, 559, from syphilis of 
the liver, 275; in cancer of the.hver, 569; m 
tuberculous peritonitis, 311; physical signs of, 
589; treatment of, 502. 

Ascitic fluid, chylous, 590, serous, 590; lmu- 
orrhagic, 500. 

Aspergillus, in lung, 324; fumigatus, 614. 

Asphyxia, local, 1100; death by, iij phthisis, 338; 
traumatic, 602. 

Aspiration, Bowdiich’t conclusions on, 053; in 
empyema, 654; in pericardial effusion, 782, in 
pleuritic effusion, 653. 

Aspiration pneumonia, 621. 

Astasia-abasia, 1090, 1099. 

Asthenic bulbar paralysis, 1113. 

Asthenopia, nervous, 1089. 

Asthma, bronchial, 609; nasal affections in. 610; 
sputum in, 611; cardiac, 000; hay, 594, teyden’a 
crystals in, Oil, 013; renal, 009 , 684, thymic, 
509, 772. 

Astrophobia, 1089. 

Atavism, in haemophilia, 748; in gout, 307. 

Ataxia, cerebellar, 954; cercl»ellar-heredo, 922; 
in diabetes, 418; hereditary, 021, in progressive 
paresis, 898; locomotor, 880; after small-pox, ltd. 
Ataxic gait, 890, paraplegia, 920. 

Ataxie vanolique, 120 
Atelectasis, pulmonary, 022. 

Atcliosis, 774. 

Atheroma (see AuT*.Hio-srLEnosr« and Phlebo- 
BCI.hliOMS). 

Atheromatous abscess, 840. 

Athotoab, 987; bilateral or double, 911; hysterical. 
1080. 

Athlete’s heart. 797. 

Athyrea, 765, 768. • 

Atmospheric pressure, effects of, 937 
Alremla, 1000. 

Atrophy, acute yellow, of liver, 538, of brain, dif¬ 
fuse in general paresis, 806; of brain, unilateral, 
986; of muscles, various forms of, 907, progressive 
muscular, of central origin, 001, unilateral, of 
face, 1104; progressive neural, 905 
Attitude, in pseudo-hypertrophic muscular imralysu, 
80<f; in paralysis agitans, 1043 
Auditory centre, affections of, 1023; nerve, diseases 
of, 1023; vertigo, 7024. 

Aura, forms of, in epilepsy, 1060. 

Auto-infection in tubercmlosiB, 297. 

Automatism, in petit mol <1002. 
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Autumnal, catarrh, 594, fe\cr, 59. 

Avian tuberculosis, 284 

Axones (axis-cylinder processes), 867. 

Babinski syndrome, 800. 

BnrccHi’a sign, 0 J 7 . 049 
Bacillary d\sentcry ,*242. 

Banlluna m typhoid f«>\or. 88. 

Bacillus of Achalmc, 221; H nnllirncis, 252; B." 
botulimis.381, of choh*r*,2- > 8, ]\ ,-„l, eoi.uinnlla 
distinction from Upland bacillus, wo, in lalc- 
pas.su gw, 545, m fsccs sn< Idmgs. 50.5. in f,,f ' 
necrosis with colitis,*570, in iieritouitiA, 581, It. 
diphlhcnic, 191,445, B .Uscntcri.c,24.1, It cute- 
ntnlis, Sjpi; It Mcxncr-Harris^213. It hum (It 
aenigencs capsnlatiiH),in |H*ril<.mtn,.5M; in pneu¬ 
mothorax, 058, in pncmiiuturin, t>82, ntpnciimo- 
pcricardiuin,785, B Mclw-latclllcr, 191. toxin of 
195, B. of glanders, 21 . 1 , It. of uatliicnxn, 153,210 b 
B in whooping-cough. 149; It of leprosy, 3M), It. 
of plfgne, 239, It. of tetanys, 259, It pyocyaneus 
215.210, It lepra*, 300, It m.illcl, Jlil, It |M*stis, 
239, pneumonia', 108, 023, Jt Slugn, 213: B. 
tuberculosis, 285, 611 diagnostic \aluc of, 335; 
distribution of, 280, in split uni, 323, methods of 
detection, 323; outside tlit* lmdv, 286, modes of 
growlli of, 280; B typhosus, 59, B. xerosis, 190; 

B "Y,” 214 

“Back-stroke" of heart, 795. 

Baetenemia, 214. 

Bacteria, proteus group in diarrlin'ii, 505.« 

Bacterium, coli commune (sen Bacillus Cou 
(’■OMMiiNis), B.'aolaiufenmi, 384. 

Balanitis in diabetes, 417. 

Balantidium eoh, 20. , 

Ball-thrombus in loft punch*, 809. 

Ball-valve sUmo in common duct, 553. 

Balne’s rough, 440. * 

Bill’s disease, 440. 

Banting > method in obesity, 432. 
ltanti’s diseuse, 762. 

“ Burben cholera,” 383. 

Barking cough of puberty, 1081. 

Barloic's disease, 753. 

Barrcl-<hapcd chest in emphysema, 636; in en¬ 
larged tonsils, 410 
Basedow's disease, 705. 

Basilar artery, cmlxdism and thromlsims of, 979. 
Baths, cold, in typhoid fever, UK); in liy|»erpyrexitt 
of rheumatism, 227; m scarlet fever, 139. 
Batophnbia, UJ89 
Beaded rib* in rickets, 428. 

Beaumi's law, 266. 

Bed-bug. 54 

Bodnar’s aphth®, 436. # 

Bed-sores, acute, in myelitis. 945, 040; in typhoid 
fever, 75 

BdTs mania, 1611; pal»v. 101 °- 
Bence-Jones body in nlhuinoHuria, 674. 

Beriberi, 240; forms of, 251. 

Besoin dc respirer, 307. 

Bicuspid condition of hpart valves, 8-14 
"Big-jaw” in cattle, 263 

Bile coloring matter, tests for, 535 _ 

Bile-ducts, acute catarrh of, 512, usrandes in, 547; 
curna# of, 546; congenital obliteration of, 548; 
stenosis of, 547. 
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BUe-paaeages, dii nm of, 543. I Brain, softening of, rad, yellow, and white, 078. 


BilharsiocU, 27. 

, Biliary, cirrhosis of liver, 556; oollo, 550; fistuto, 
554. 

Bilious remittent fever, 30. 

Birth paUes, 010. 

Black death, '230. ' 

Black spit of miners, 633. 

Black vomit, 287; ii^ dengue, 157. 

BWbk-water fever, 22. ‘ 

Bladder, paralysis of, in looomotor ataxia, 880; 
care of, in myelitis, 047; hypertropfl^ of, in 
diabetes insipidus, 424; tuberculosis of, 847. 

Blastomyooeb, systemic, 2. 

“Bleeders,” 747. 

Blepharospasm, 1022. 

Blindnees free Amaurosis). 

Blood and duotless glands, diseases of, 718. 

Blood, characters cf, in amentia, 710; in cancer of 
the stomach, 482; in chlorosis, 722; in cholera, 230; 
in diabetes, 412,416; ip *out, 400; in hemophilia, 
748; in lead-poisoning, 876; in leukemia, 735; in 
pernicious anemia, 727; in pneumonia. 177; in 
pseudo-leukemia, Hodgkin’s disease, 741; in pur¬ 
pura, 743; in secondary anemia, 710; in syphilis, 
268; in trichiniasis, 42j in typhoid fever, 76. 

Blood crises, 728. H A 

Blood-letting, in artrrio-ederoeis, 853; in cerebral 
hemorrhage, 080^ in emphysema, 688; in heart- “ 
disease, 817; in pneumonia, 100; in sun-stroke, 
388; in yellow fever, 230* * 

Blood pressure, in arterio-ecleroais, 851; in pneu¬ 
monia, 177; in typhoid fever, 77. a 

Blood-serum therapy in diphtheria, 200; in pneu¬ 
monia, 101, in tetanus, 261; in typhoid fever, 102. 

Blood-vessels erf liver, affections of, 540. 

“ Blue disease,” 845. 

Blue line on gums in lead-poisoning, 376. 

Boils, in diabetes, 417; after typhoid fever, 76; 
after small-pox, 120. 

Bones, lesions of, in acromegaly, 1105; in congenital 
syphilis, 271 ; fragility of, in otteogeneels imper¬ 
fecta, 1108; fragility of, in riekets, 427; in typhoid 
fever 88. 

Borborygml. 490, 490. 

Bothriooepkalus latug, 29; anamia, 30. 

Botulism, 381. 

Botymtd liver in syphilis, 275. 

Bovine tuberculosis, 284. 

Bowel, affections of (see Intkstinas); acute ob¬ 
struction of, 519; infarction of, 533. 

fl-oxy-butyrio add, 418, 682. 

Brachial plexus, affections of, 1035. 

Bradycardia (Brachycardia), 836; paroxysmal, 834; 
fn typhoid fever, 76. 

Bradypnoea, 1081. 

Bi'kin, diffuse and focal diseases of, 047; abeoess of, 
003; abscess of, in congenital heart-disease, 846; 
affections of blood-vessels of, 061; anamia of, 
964; atrophy and scleroses of, 028; congestion of, 
064; cysts in, 980; eohinoooccus of, 37; hemor¬ 
rhage into, 966; syphilis of, 271, 088; glioma of 
988; hyperamia of, 964; Inflammation of, 092; 
rpdem* of 965; por en cephalua of, 986. 

Brain-murmur in rlokets, 429. 

Brain, sclerosis of, 928; diffuse, 030; insular,*030; 
miliary, 039; tuberous, 080. 


Brain, tubercle of, 849, 068. 

Brain, tumors of, 968; medioal treatment of, 003; 
surgical treatment of, 003; symptom!, general 
and localising, 060. 

Brand's method in typhoid fever, 100. 

Braakbone fever (see Dengue), 156. 

Breast, funnel, 440; pigeon or chicken, 440. 

Breast-pang, 839. 

Breath, odor of, in diabetic coma, 418; foul, in • 
scurvy, 751; In fetor oris, 430; feetid, in enlarged 
tonsils, 450. 

Breathing (see Respiration) ; mouth, 447. 

Bremsr’s blood test in diabetes, 410. 

Briek-dust deposit in urine, 677. 

Brick-maker’s anemia, 44. 

Bright's disease, acute, 686; interstitial form of, 688. 

Bright’s disease, chronic, 692; interstitial form of, 
694, causes o?, 694; cardio-vascular changes'in, 
698; hereditary influences in, 694; EdtbbhW s 
operation in, 702; parenchymatous form of, 602. 

Briquet, syndrome of, 1081. < 

Broadband a sign, 783. 

Brooa’s convolution, lesions of, 960. 

“ Broken-winded," 821. 

Bromitm, 1065. 

Bronchi, casts of, 618; diseases of, 602; syphilis of, 
273. 

Bronchial asthma, 609. 

Bronchial catarrh (bronchitis), 602. 

Bronchial glands, tuberculosis of, 307; enlargement 
in whooping-cough, 150,660; suppuration in, 660. 

Bronchiectasis, 606; abscess of brain in, 608; 
congenital, 607; cylindrical, 607; rheumatoid 
affections in, 608; saccular, 607; sputum in, 608; 
universalis, 607. 

Bronchloleotasii, 607. 

Bronchiolitis exudativa, 609, 

Bronchitis, 602; acute, 602; capillary, 620; chronic, 
604; croupous, 613; fibrinous, 613; in measles, 143; 
in small-pox, 110; in typhoid fever, 84; plastic, 
6fd; putrid, 605. 

Bronohocele (see Go mix) 763. 

Bronchophony, in pneumonia, 177 

Broncho-pneumonia, 620; acute, 621; chronic, 628; 
secondary, 621, acute tuberculous, 315. 

Bronohorrhagia, 617. 

Bronohorrhrea, 605; serous, 605. 

Bronse-sldu in phthiriasis, 54; In Addison's disease, 
757; in Basedow’s disease, 767; in diabetes, 417; 
in Hodgkin's disease, 741. 

Brauer’s operation, 784. 

Brown atrophy of heart, 826. 

Brown induration of lung, 615. 

Browi^Btquard’a paralysis, 933. 

Bruit, d’airoin, 659; da cuir neuf, 777; da diobU, 
724, 767; dadrapaau, 613; demoulin , 785; da pot 
ftU (see Cracked-pot Sound), 330; da aoujfla, 780; 
(esophageal, 454. 

Bubo parotid (see also Parotitis), ‘441. 

Bubonic plague, 240. * 

Buccal, psoriasis, 439; spots in measles, 142. 

Buhl’* disease, 747. 

Bulbar paralysis, 904; acute, 9t)5; asthenic form, 

'1113r of cerebral origin, 005; progressiva. 001; 

Ifjpeeudo, 005. 

Bulimia, 414, 404. 
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Cachexia. In cancer of the stomach, 482; in Tlodg- ; 
kin*# diaeaae, 741; malarial,, 16. 23; periosteal. 
768; saturnine, 376; strumipriva, 770; syphilitic. 
268; tropical, 9. 

Caisson disease, 937. 

Calcareous concretions, in phthiaia, 319; in the 
tonsils. 45Q. 

Calcareous degeneration, of arteries, 847; of heart, 
827. 

Calcification, annular,*of arteries, 847. 

Calcification in tubercle, 296. 

Calculi, biliary, 648; “coral," 709; pancreatic,680; 
renal, 709; tonsillar, 460; urinary, 709. 

Calculous pyelitis, 704. 

Camp fever, 106. 

Cancer, of bile-passages, 646, 668; of bowel, 621; of 
brain, 988; of gall-bladder, 646; green, 738; 
of kidney, 714; of liver, 667; of lung, 641; of 
oesophagus, 464; of pancreas, 629; of pepto- 
nseum, miliary, %88; of stomach, 479; acute, 


Canprum oris, 437; in measles, 143. 

* Canities, the result of neuralgia, 1069. 

Canned goods, poisoning by, 382. 

Capillary pulse, in aortic insufficiency, 801; in 
neurasthenia, 1090; in phthisis, 333. 

Capsule, internal, 949; lesions of, 949. 

Caput Medusa, 689. 

Caput quadra turn, in rickets, 429. 

Carboluria, 681. 

Carbuncle in diabetes, 417. 

Carcinoma (see Canckh). 

Cardia, spasm of, 491; insufficiency of, 492. 

Cardiac disease (see Disease or Heart). 

Cardiac murmurs, furmte, in ctilorosis, 724; in 
chorea, 1049; in idiopathic anemia, 728. 

Cardiac murmurs, organic, in aortic insufficiency, 
800; in aortio stenosis, 803; in congenital heart 
affections, 846; in mitral inoompetenoy, 807; in 
mitral stenosis, 810; in tricuspid valve disease, 
812. J 

Cardiac nerves, neuralgia of, 839. 

Cardiac overstrain, 821. 

Cardiac septa, anomalies of, 843. 

Car dial gia (see Gabtraloia). 

Cardiooentesis, 832. . 

Cardio-hepatio angle in pericarditis with effusion, 
780. 


Cardio-lysis, 784. 

Cardio-respiratory murmur, 331. 

Cardio-sclerosis, 827. 

Cardio-vasoular changes in renal disease, ows. 

Caries, vertebral, 938. 

Carinated abdomen, 303. . . . 

Carotid artery, ligature end eompreeeion of, in 
cerebral haemorrhage, 980. 

Carphoiogia, 86. 

Carpo-pedal spasm, 1070. 

Correou, 312. 

Carriers, typhoid, 62. 

Cassation in tubercle, 296. 

Caseous pneumonia, 297, 323. 

Cato, blood, of bronchial tubes in hsnwptynt, 
618; in fibrinous bronchitis, 614; of pelv 
Udney and ureter, 714. 6M- 

Cato of urinary tubulew>689; eplthciisl, 688. 6B», 
fatty, 693; granular, 6», 698; hyaline, 6BS. 


> '««ttube, in amts bright'«lltw. in i-limnlo 
bright*s disease. 1 , 11 . 1 . hiis 
< sfnlepsy m hysteria, 10KI • . 

(’alarm!, diabetic, 4IU. after typhoid fever, 87. 
Catarrh, ncute gastric, 45l>, autumnal, 694 ; Jmm- 
chiakfi02, chronic gastric, 459; dry,006; suffoca¬ 
te e,t‘»25. * 

Catarrlial bronchitis, influence of, in tuberculosis, 
294. 


Catarrht *<r, 606. 

Catarrhus sstivus, 594. 

Caterpillar rash, 50. 

Cauda equina, lesions oft 940. 

Cavernous breathing, 331. 

Cavities, pulmonary, 319; physical signs o/, oat; 
quiescenf, 320 

Cayor fly, 60. 

Cellulitis of the neck, 444. 

(Centrum semi ovale, lemons of, 94fk 

Cephalalgia (see Headache). 

Cephalw tetanus, 260. 

Cephalodyma, 397 

Cercomonas mtestinalis, 25; C. Jiominis, 25. 

Cerebellar ataxia, 922, 954; heredo-ataxia, 922; 
vertigo, 954. 

Cerebellum, tumors, of, 953;• affections of, 953. 

Cerebral arteries, aneurism of, 982; arterio-sclerosis 
of,*983; embolism of, 977; endarteritis of, 983; 
sypliilitic endarteritis of, 272, 683; thromlxwla of, 
977. 


Cerebral cortex, lesions oC 947. ■ 

Cerebral haemorrhage, 900, aneurisms, miliary in, 
967; convulsioas in, 97fl; forms of, 968. 

“ Cerebral pneumonia," 179. 

“Cerebral rheumatism," $24. 

Cerebral anuses, thrombosis of, 983. 1 

Cerebral softening, 977. # 

CerebnUs (see Encephalitis). 992. 

Cerebro-spinal fever, epidemic, 157; anoifialous 
forms of, 161; complications of, 102; malignant 
form, 160; ordinary form, 100. 

Cervical pachymeningitis, 924. , 

Cervical plexus, lesions of, 1033. 

Cervical ribs, 1034. 

Cervico-bracliial neuralgia, 1070. 

Cervico-occipital neuralgia, 1033, 1070. 

Cestodes, disease due to, 28; visceral, 31. 

Chalicosis, 031, 032. 

Chancre, 207. 

C liar bon, 252. 

Charcot ’* j«»int, 892. 

Charcot- Leyden crystals, 499, Oil, 732. 


ttering teeth, 1018. 
ek, gangrene of, 437. 
ese, poisoning by, 382. 

st expansion, diminution of, In Graves disease,, 

*vn*SU*« breathing, Cheyne’s original <le- 
cription of, 827; in apoplexy. 970; in myomnlial 
iaease, 827; in sun-stroke, 380; ui acute miliary 
uberculowH. 299, in unwnla, 084. 
asma and tract, affections of, 1009. 


ken-pox, 128. 

1-crowing. 699, 1056. ... 

Ln, TOn.tip.tion in. 627; diri^te. in. 4<7, 
,rrh«J aiseuM in. 604; tuberculou. broncho- 
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pneumonia in. 31.'; pneumonia in, 183; tubercu¬ 
losis of mesenteric glamls in, 308. 312; mortality 
rtom'small-pox in, 120; rheumatism in, 21»; ty- 
phoid fever in, 91. * 

Chilfc (see Hksors), in typhoid fever, 74. 

Chloasma phthisicorum, 335. 

Chloro-ancemia in phthisis, 333. 

Chloroma, 732, 738. . . 

Chlorosis, 721; anjl anamia, sinus thrombosis in, 
r ' 983; dilatation of stdmach in, 723; Egyptian, 44, 
ftfevef^in, 724; heart symptoms in, 724; menstrual 

* disturbance in, 724>; rubia, 722; thrombosis in, 
724. 

Choked disk, 1008. 

Chohemia, 536. r 

Cholangitis, infective, 553; suppurative, 554, 504, 
in tyjfhoid fever,* 83. 

Cholecystectomy, 555; indications for, 555. 

• Cholecystitis a<*ita, 551. 

Cholecystitis, acute infectious, 545; in typhoid fever, 
83. r * 

Cholecystotomy, 555. 

Cholelithiasis, 54Si; in typhoid fever, 83. 

Cholera, asiatiea, 228; bacillus of, 228; epidemics 
of, 228; infantum, 507; laboratory, 229; nostras, 
232; sicca, 231: tjfohoid, 231. 

Cholera toxin, 228. 

Cholerine, 232. r 

Cholesterremia, f>38. i 

Cholesterin in biliary calculi, 550. 

Choluriaf 535, 682. 

Chondrodystrophia totalis, 769,1108. 

Chorea, acute, 1045; etiology of; 1045; heart symp- 
* toms of, 1049; infectious origin of, 1048; in preg¬ 
nancy, 1046; paralysis in, 1049; rheumatism and, 
224, 1045; school-made,,1046. 

Chyrea, canine, 1046; chronic, 1055, 

Cho^a, habit or spasm, 1087, 1053. 

Chorea, Huntingdon’a or hereditary, 1055. 

Chorea insaniens. 1048, 10.50; paralytic form of, 
1049; major, 1053; maniacal, 1048; pandemic, 
1053; post-hemiplegic, 987; prehenuplegic, 909. 
rhythmic or hysterical, 1056; .senile, 1055; spas¬ 
tica, 911, 1051; Sydenham’s, 1045. 
choroid plexuses, sclerosis of, 997. 

Choroid, tubercles in. 304. 

Choroiditis in syphilis, 268. 

Chwistek’s symptom in tetany, 1076. 


Chylangiomata, 533. 

Chyle vessels, disorders of, 533. 
Chylo-pericardium, 784. 

Chyluria, non-parasitie, 676; parasitic, 48. 
Cicatricial stenosis of bowel, 521. 

Ciliary muscle, paralysis of, 1014. 


Cimex leetularius, 54. 

Circulatory system, diseases of, 775. 

Circumcision, inoculation of tuberculosis by, 290; 

in haemophilia, 748. 

Circumflex nerve, affections of, 1036. 

Cirrhosis, of kidney, 094; of liver, 556; of lung, 628 
tuberculous of liver, 342; ventriculi, 401. 


Clapotage in dilated stomach, 409. 
Claudication, intermittent, 853. 
Claustrophobia, 1089. 

Claviceps purpurea, poisoning by, 383. 


ClavAs hystericus, 1080. 

«^jlaw-hand (main cn gnffe), 903, 925. 


Climate, influence of, in asthma, 612; in chronic 
Bright’s disease, 700; in tuberculosis, 354. 

Clonus (see Anklk Clonus) ; jaw, 903/ 

Clownism in hysteria, 1078. 

Cnethocampa, 56. 

Coal-miner's disease, 631. 

Cobalt miners, cancer of lung in, 642^ 

Cocainization, spinal, in tabes, 895. 

Coccidium oviforme, 1. 

Coccydynia, 1071. f 

Cochin-China diarrhoea, 51. 

Cochlear nerve, lesions of, 1023. 

Coeliac affection in children, 499. 

Cog-wheel respiration, 330. 

Coin-sound, 659. 

Cold pack, method of giving, 139. 

Colic, biliary, «50; in appendicitis, 514; )p angio¬ 
neurotic cedema, 1103; Devonshire, 375; in pur¬ 
pura, 745,’ lead, 377; mucous, 530; renal, 711. 
Colica Pictonum, 375. C 

Colitis, Bilharzial, 28; diphtheritic, 500; entero-, 
508; ileo-, 508; mucous, 530; simple ulcerative, 
501. 

Collet ’ law, 266. 

Colloid cancer, of lung, 641; of peritonreum, 58S; 
of stomach, 480. . 

Colon, cancer of, 521; dilatation of, 531; “giant 
growth of," 532; diverticula, 532. 

Coloptosis, 529. 

Coma, diabetic, 417; epileptic, 1061; from heat¬ 
stroke, 386; from muscular exertion, 686; in acute 
encephalitis, 993; in acute yellow atrophy, 539; 
in alcoholic poisoning, 369; in apoplexy, 969; in 
cerebral syphilis, 272; in general paresis, 898; in 
multiple sclerosis, 931; in pernicious malaria. 21; 
in rheumatic fever, 224; in thrombosis of cere¬ 
bral sinuses, 984; in typhoid fever, 85; uraemic, 
684. 

Coma vigil, 85. 

Comatose form of malaria, 21. 

Comma bacillus, 228. 

Common bile-duct, obstruction of, 552. 
Compensation in valve lesions, 794; disturbance of, 
795; loss of, 795. 

Composite portraiture in tuberculosis, 293. 
Compressed air disease, 937. 

Compression and traction of the bowel, 521. 
Compression paraplegia, 938. 

Concato’s disease, 587. 

ConcretioM^ee Calcarkouh). 

ConcussioiPof spinal cord, 1097. 

Congenital heart affections, 843. 

Congenital stenosis of pylorus, 487. 

Congenital stricture of the bowel, 521. 

Congenital syphilis, 269. 

Conjugate deviation in brain tumor, 991; in apo¬ 
plexy, 971; in tuberculous meningitis, 303. 
Conjunctiva, diphtheria of, 203. 

Consecutive nephritis, 703. *■ 

; Constipation, 525; in adults, 525; in infants. *>-'• 
spasmodic, 526; treatment of, 527. 

Constitutio lymphatioa, 755. 

Constitutional diseases, 389. 

Consumption (see Tuberculosis). 

Contracted kidneys, 694. 

Contracture hysterical* 1079; in hemiplegia, 
of nursing-women, 1CJ74. 
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Contusion pneumonia, 186. 

Conn* arterionu, stenosis of, ^ 45 . 

Co Efua medul&ris, lesions of, 940 . 

Conveieeoenoe, fever of. 72; from typhoid fever, 
management of, 104. 

Convulsions, epileptic, 1058; hysterical, 1077; in 
^oute yellow atrophy, 539; in alcoholism, 370; 
in aspiration of pleural effusion, 654; in cerebral 
hemorrhage, 970; in cerebral syphilis, 272,1000; 
in certbral tumors, 989; in chronic Bright’s 
disease, 693; in general paralysis, 897; in hepatic 
oolio, 551; in infantile hemiplegia, 086; *in lead- 
poisoning, 378; in meningitis, 926; in rheumatic 
fever, 224; in sun-stroke, 380, in typhoid fever, 
86 ; in urmmia, 084; Jacksonian, 1003. 
Convulsions, Infantile, 105G; relation to rickets, 430. 
Convulsive tic, 1053. * 

Coordination, disturbance of, in t&bee, 890. 

Copaiba eruption, 144. . o , 

Copper teet for Biltar, 415. 

Copramia, 526, 722. 

Coprolalia, 1054. 

Coprolitha as a cause of appendicitis, 613. 

Cor adiposum, 826; biloculaxe, 843; bovinum, 696, 
798; viHoauni, 770. , 

Coral calculi, 709. 

Coronary arteries, in angina pectoris, 840, 841; 
blocking of, in myocardial disease, 823. 

‘ Corpora quadrigemina, tumors in, 991; lesions of, 
951. 

Corpulence, 431. 

Corpus ealloeum, lesions of, 949. 

Corriffan’i disease, 790. 

Corriffan pulse, 801. 

Coryta, acute, 593. 

Coetivenesa, 525. 

Cough Balne’s, 449; barking, of puberty, 1081; 
goose, 859; hysterical, 1081; in acute bronchitis, 
602; in chronic bronchitis, 604; in pertussis, 149; 
in phthisis, 323, during aspiration of pleural effu¬ 
sion, 654; in pneumonia, 175; paroxysmal, in 
bronchiectasis, 608; paroxysmal, in fibroid phthi¬ 
sis, 336; stomach, 402. 

Country fever, 386. 

Coup de toltil, 385. 

Cow-pox, 123. 

Cracked-pot sound, 330. 

Cramp, shoemaker’s, 1074; writer’s, 1072. 

Cramps in muscles, in cholera. 232; in font, 405; m 
chronic Bright's disease, 609, 

Cranio-sclerosis, 420. 

Cranio-tabes, relation to congenital syphilis, 43», 
in rickets, 429. 

Craniotomy in brain tumors, 992; in cerebral ho-mor- 
rhnge, 980; in hirth palsies. 912,918; in lesions of 
optic nerve, 1009. 

Craw-craw, 47. 

Creeping eruption, 56. 

Cretinism, 768; endemic, 769; sporadic 70S. 
Cretinoid change, 768. . 

Crises, gastro-inteatinal, in angio-neurotio “*le™| : 
UfiS; in locomotor ataxia, 891; in purpura, 740, 

nasal, in tabes, 892. 1in , 

CriaU, in pneumonia, 174; in relapsing fever, liu, 

In typhus fever, 108. 

Crossed or alternating paralysis, 951.97J. 

Oro«ed sensory paralyse 952. 

rc J 


Croup, membranous, 202; spasmodic, 599. 

Croupous enteritis, 500 . 

Croupous pneumonia, 164. 

Crura cerebri, lesion* of, 951, 973 . 

Cruml angina of Walton, 853. 

Crutch paralysis, 1030. 

Crureilhier's palsy, UJ 1 . 

Crv, epileptic, 1001, hydrocephalic, 302; hysterical^ 
1081; in congenital syphilis, 270. 

Crjowopy, 685. > 

Cryptogenctic septka'mi.a, 215. 

Crystalline-pox, 119. 

Cuban itch, 113. ’ 

Cura*buttlin'tt spirals. Oil, 013. 

Cutaneous nerve, external, disease of, 1038. 

Cyanosis, in acute tuberculosis, 300, m congenital 
heurt-diseuse, 845, in dm)>elcM, 417, in emphy¬ 
sema, 630; ami polycythemia, 702; traumatic, 
662. , 

Cycloplegia. 1014. 

Cynnnsiio maligna, 193. 

Cynoltex heltetica, 1081 * 

Cystic disease, of kidney, 715; o^liver, 569. 

Cystic duet, obstruct ion rf, 651. 

Cysticercus eelluloste, 31, octilur, 32; subcutaneous, 
32, general, 32, eerehm-a|Aiial, 32. 

Cystm ealculi, 679, 710. 

Cystumria, 679. } 

Cyntitis, in locomotor ataxia, 892; in transverse 
myelitis, 946; tul>erc,uloiis, 347. 

Cysts, chylous, of mesentery, 533, dennoid, 661; 
in kiducys, 715; of bruin, 980, of liver, 500; jm»t- 
encephalie. 086< puncraitir, 577; of brain, throm- 
butic, 978. ' ^ 1 

Cytodiugnosi* in general paralysis,’000. 

Cytoryctes vuccinim, 125; C. variolic, 11J. 

Cytoxon, 1. t 

Dacryoadenitis (see Laciirtmal (Jlani*). 

Dancing munia, 10.53. 

Dandy fever (dengue), 156. 

Davainea Madagascariensis, 29. , 

Day-blindness, 1008, in scurvy, 752. 

Deaf-mutism after cerebni-spinnl fever, 163. 
Deafness, m cerebral tumor, 991, ia cerebro-apinal 
meningitis, 163; in hysteria, 1081; in JlfiWrr’a 
disease, 1024; in scarlet fever, 136; in tabes 
dorsalis, 891, nervous, 1024 
Death, modi* of, in tuterculosis, 338. 

Death, HUilden, after Bera injections, 206; In angina 
pectnni, 810, in aortic insufficiency, 800; m 
coronary artery disease, 824; in enlarged thymus, 
772, in myocardial disease, 828; in pleural effu¬ 
sion, 648; in rheumatic fever, 225; in statu* 
lyinpbalicus, 755; in tyi»hoid fever, 96. 

Debility, nervous (see NeuhahTicknia), 1080. 
Decubitus, acute, 970; (bed-sores) in transvert. 

D^Son^raaction of. 881; in neuritis, 1003; 
in facial paralysis. 1021 

Dwdauuon. difflcnlU*o r>va,«AaiA). 

Deglutition pneumonia, 621. 

Delayed resolution in pneumonia, 186- 
Delayed sensation in tabes, 891. _ 

1041- acute, in lead-poisoning, 378; 
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rheumatism, 224; in pneumoni*, 179; in typhoid 
fever, 86; in typhus fever, 107; tremens, 371. 
Delttdd, Rarely sis of, 1036. 

Delusional insanity after pneumonia, 180. 

Delusions of grandeur, 897. 

Dementia paralytica, 895; syphilis and, 269, 272, 
896. * 

.Demodex folliculorum, 52. 

Dendrites, (protoplasmic processes), 867. 

Dengue, 156. n 

Deptition, in congenital syphilis, 271; in mercurial 
1 stomatitis, 438; in rickets, 429. 

Dereunr’s disease, 432. 

Dermaoentor americanus, 53. 

Dermamyiaais linearis migrans cestrosa, 56. 
Dermatitis, exfoliative form, 130; protosoic, 2. 
DermatoUa, 56. ’ 

Derma to-myositis, 1111. 

Dermatoee parasitoire, 47. 

Desquamation, in measles, 143; in rubella, 146; in 
scarlet fever, 134; in small-pox, 117; in typhoid 
fever 74. 

Deviation, secondary, 1015. 

Devonshire colic, 375. ♦ • 

Dextrocardia, 843. 

Diabetes insipidus, 424; heredity in, 424; in ab¬ 
dominal tumor, 424; relation of, to brain sypjiilia, 
424; in tuberculous peritonitis, 424. 

Diabetes mellitus,'408; acute form, 414; bronzing 
in, 417; chronic form, 414; coma in, conjugal, 
417; diebin, 420; dietetic form, 414; experimen¬ 
tal, 410; gangrene in, 417; hereditary influences 
in, 409; in obeeity, 410; in children, 417; li- 
c pogenic form, 414; metabolism, 411; neurotic 
form, 414; pancreas ip, 413; pancreatic form, 
414; paraplegia in, 418; perforating ulcer in, 417; 
theories of, 412; urine in, 415. 

Diabetes, phosphatic, 680. * 

Diabctffc, centre in medulla, 410; cirrhosis, 413; 

ooma, 417; phthisis, 412; tabes, 418. 

Diaoetio acid, 416, 682. 

Diaphragm, paralysis of, 1034; degeneration of 
muscle of, 1034. 

Diarrhoea, 497; acute dyspeptic, 506; alba, 500; 
bacteria in, 605; chronic, treatment of, 503, 
chyloea, 600; endemic, of hot countries, 51; in 
children, treatment of, 500; in cholera, 231; in 
dysentery, 244; fermentative, 506; in hysteria, 
1082; inflammatory, 508; in phthisis, 334; in ty¬ 
phoid fever, 79; in uremia, 685; nervous 498; of 
Cochin-China, 51; tubular, 530; lienterio, 499; 
summer, 505. 

Diathesis, gouty, 404; hemorrhagic, 743; lit hie 
add, 677; tuberculous or scrofulous, 203; uric 
acid. 677. 

Diaso-reaotion in typhoid fever, 87. 

Bicrotiam of pulse in typhoid fever, 70, 76. 

Diet, in chronic dyspepsia, 463; in oonstipation, 
627; in convalescence from typhoid fever, 104; 
in diabetes. 420; in gout, 406; in infantile 
f diarrhoea, 610; in obesity, 432; in scurvy, 762; 

in tuberculosis. 366; in typhoid fever, 99. 
fXstf* crises, 666. 

.Digestive system, diseases of, 434. 
iHoctophyme dgss, 61. 

Diphtheria, 192; atypical forms of, 200; of audi¬ 
tory meatus, 203; of oonjunctiva, 203; and 


croup, 199; bacillus of, 194; oontagfouineM of, 
193; hemiplegia ip, 904; immdnlty from, 195 ' 
210; in animals, 194; laryngeal, 20latent, 200; 
nephritis in, 204; neuritis in, 204; nasah 201; 
pharyngeal, 200; of skin, 203; systemic infection, 
201; antitoxin treatment of, 209; of wounds, 
203. 0 

Diphtheritic, colitis, 600; membrane, histology of, 
199; prooeeses in pneumonia, 172; processes in 
typhoid fever, 90. 

Diphtheritis, 196. 

Diphtheroid Inflammations, 196. 

Diplegia, fodal, 1020; in children, 910. 

Diplococcus intracellularis meningitidis, 159. 

Diplococcua pneumonia (micrococcus lanceolatus, 
pneumococcus), 167; in empyema, 649; in endo¬ 
carditis, 788; itf peritonitis, 681. 

Diplopia (see Doublk Vision), 1016. 

Dipsomania, 369. 

Dipylidium oaninum, 29. 1 

Disinfection, in diphtheria, 207; in typhoid fever, 
97. 

Dissecting aneurism, 854. 

Disseminated sclerosis, 930. 

Diatomes, varieties of, in man, 26, 27. 

Distomiasis, 26; ha*mic,27; hepatic, 26; intestinal, 
27; pulmonary, 26. 

Dittrich’a plugs, 605. 

Diuresis, 424. 

Diver's paralysis, 937. 

Divert!qgla of oesophagus, 466; of oolon, 632. 

Diverticulitis, 533. 

Dorsodynia, 397. 

Dothidnentdrite, 57. 

Double heart, 843. 

Double vision, 1016; in ataxia, 889; in chronic 
Bright’s disease, 699. 

Dracnnfiasis, 49. 

Dracunculus medinewris, 49. 

Drainage and diphtheria, 193; and tonsillitis, 445. 

Dreamy state in epilepsy, 1062. 

Difysy, cardiac, treatment of, 818; in amrmia 
(crtlema), 726; in acute Bright’s disease, 688, in 
aortic insufficiency, 709; in aortio stenosis, 803; 
in cancer of stomnch, 482; in chronic Bright's 
disease, 699; in mitral insufficiency, 806; in mitral 
stenosis, 811; oily, 431; in phthisis, 334; m 
scarlet fever, 135. 

Driwaenjitbcr, 365. 

Drug-rashes, 137, 743. 

Drunkenness, diagnosis of, from apoplexy, 369, 975. 

Dry mouth, 441. 

Dulnesfe, movable, in pleural effusion, 647; ia 
pneumothorax, 659. 

Dumb ague, 24. 

Dum-dum fever, 0. 

Duodenal ulcer, 470; diagnosis of, from gastric, 
470. 

Duodenum, defect of, 521; ulcer of, 470. 

Dura mater, diseases of, 923; hmmatoma of, 923. 

Durnnde’a mixture, 555. , 

Duroeici’a murmur, 801. 

Dust, diseases due to, 629, 631; tubercle bacilli & 
287. 

Dwarfs, types of, 774. 

Dysacusis, 1023. 

Dy sharia angio-sclerotioa c f Erb, 853. 
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Dywntery, amcsbio or tropical, 2; abwma of liver 
in, 4; amoBbs in, 2; bacillary, 242; acute catarrh¬ 
al, 246; diphtheritic, 246. a. 

k Dy»PfP*l*i acute, 456; chronic, 459; nervous, 400 
Dycphacia, hysterical 1082; in cancer of the 
oesophagus, 455; in hydrophobia, 256; in ceaopha- 
tgiamua, 463; in oesophagitis, 452; in pericardial 
effusion, 779; in thoracic aneurism, 850; in 
tuberculous laryngitis, 600; in tumors of the 
mediastinum, 661. 

Dyspnoea, cardiac, treatment of, 818, from aneu¬ 
rism, 859; in emphysema, 636; hysterical, 1081. 
1007; in acute tuberculosis, 290; in aortio in- ! 
sufficiency 799; in chlorosis, 722; in diabetic i 
coma, 417; in mitral insufficiency. 800; in mitml 
stenosis, 811; in myocardial disease, 827; in pen- j 
cardial effusion, 779; in pnAimoma, 174, in | 
phthisis, 326; in oedema of the glottis, 598; in , 
spasmodic laryngitis, 599; uncmis. 684. » 

Dystrophies, musftilar, 906; clinical forms of, 907. I 

I 


Ear, complications of scarlet fever, 136; affections 
of, in syphilis, 268, 271; symptoms simulating 
meningitis, 926, 994. 

Ebstein’a method in obesity, 432. 

Eochymoses, 743. 

Echinococcus cyst, fluid of, 34, 37. 

Echinococcus disease, 32. 

Echinococcus, endogenous, 33; exogenous, 33; mul- 
tilooular, 34, 37. ^ 

Echinorhynchus gigas, 51; E. moniliformis, 62. 

Echo kinesis, 1054. 

Echolalia, 1054. 

Eclampsia, 1056. 

Ectopia cordis, 843. . 

Eczema, of the tongue, 438; in <liabete».417; in gout, 

404. 

Edebohla’ operation, 702. 

Efferent traot, diseases of, 001. 

Egyptian chlorosis, 44. 

Ehrlich'a reaotion in typhoid fever, 87. # 

Eighth nerve lesions of. 1023. 

Klaatio tissue in sputum, 324 
Electrical reactions, in exophthalmic goitre, 707 
in facial palsy, 1021; in fsmrfr,/ « paralysis, 910, 
in multiple neuritis. 1003, in periodical Paralysis, 
1009; in poliomyelitis anterior, 910, in Thomun . 
disease, 1113. 

Electrolysis in aneurism, 802. 

Elephantiasis, 49; neuromatosa, lOWo 
Emaciation, in anorexia nervosa. . ^ 

cancer, 481: in o*>phagenl cancer, 45o, in phthl 

sis, 829. 

Embolio absceeses, 210 < n <u , n 

Embolism, anti aneurism. 854; in ehorem 1048, n 
typhoid fever, 78; of cerebral arteries, 077, 

E^r^'^monia. 177, in typhoid j 
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Emprosthotonos in tetanus, 260. 

Empyema, 648, bacteriology of. 649; necessitatis, 

205, 650, 861; perforation of lung lif. 4k r s0; in # 
scarlet fever, 135 

Encephalitis, nfute, 992, mcningo-, fietak 011; 
puV-, of Strum ik U, 986; suppurative, 993, »>plu- 
line, 272. • 

Encephnlopathv, lead. 377. # 

Enchondroum of lung. 641. 

Endarteritis of spinal conf, 935. • 

Endocarditis, acute. 785, chronic. 792, chronic 
mural. 793, in chorea. 7y», 1049; infective. 786; ' 
m the fielus, 793. 8-f4, gonorrlm-id. 282, an pneu- 
nioiiia, 786, in puerperal fever. 7srt, in rheu¬ 
matism. 22.1j"fH5, in scarlet fe\i*r. 135, m septi- 
cieinia, 7S4», hi Uphold fever. Wl, 78, in tulierru- 
h isis. 321. 786, inaliguaiit, TSit, mien ^organisms 
in, 788, umnil,788, reeurnug, 78t», selenitic, 703; 
simple or vcrrucose, 785, svphilitic, 276, ulcera¬ 
tive, 787. 

Eudo|Phlebitis. 851. 

Endothelioma, nmeoid, 716 
Enteric fever (see Tii'iioin Finn). .57. 

Enteritis*, catarrhal, 4974 croupous 500; diphlher- 
itic, 500, in children. 504, plielgnmnoiH, 501: 
membranous or tubular,*530, ulcerative, 501. 

Ent jtoi h sis in cholera, 2.13. 

Enterocolitis, 508. , 

Enteroliths. 522, ns u cause o> nppendieitis, 513; 

ill saceuli of colon, 626. 

Knteroptosis, 528. 665, l601. * 

Entozoa (see Animai. Pakahitm), 1. 

Eosinophilin m ankylostomiasis, 46, in leukicuiia. 

736, in trichiniusis, 42 B 

Epcndvimtis, purulent, 302. 

Ephemeral fever, 363, 

l.pideinie h'Piiioglobinurin, 270, 071, 747. # 

Epidemic roseola, 14.T. , 

Epidemic stomatitis, 367. 

EpulidMiiHis (see Ohmiitih). 277. 318. 

Epilepsia. larvata, 1062, nutnns, H«2. 

I*pileps\. 1058, nnd alcoholism, HfyO, end syphilis, 

‘ ;o(i() mui, heredity in. 1059, in chronic ergo- 
3>«, in general paresis. 898, m lead-poison- 
n,g 378, in Hnynnwl’a disease, 1101, Jorkaniwm, 
8H3 lOtsbmuskcd, 1002, imsl-epilcptic symptoms 
of. 1062, procursive, 1001, ndlex, UM0. rotatory. 
lWil. spinal, 910; surgical treatment of, 1060. 
Etilleptie fits, stages of, 1061 
Epistnxis. 595, in Hnght’s disease, «*H»; family 
form of 595, 749, in lm nmphiliu, 749, in scurvy, 
752, m typhoid fever, 84, ** renal,” 069; vicarious, 

596 

KrMrvW/W. xymptnin-cnrriplex. 1113. 
i.>/,■» syphilitic HpiiiuJ imnilyri., 013. 

Ergoti.,.,. 383; renvohive, 383; gw.grenuu., 383. 
Erosion of teeth, 438. 

I ructutions. nervous, 490. 

SsSssbaKS* 
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pellagra, 384; in typhoid I 

446. 

Erytlm'O'tluamui, f 48 -' 
Erytliroinelnlgut. 1071. U02- 




INDEX. 


1124 


Eschar, sloughing, in hemiplegia, 970. 

Eustrongylus gigas, 51. 
r Exaltation of ideal in general paresis, 897. 

Exan thematic typhdfc 105. 

Eifoliltive dermatitia. 136. t 

fiaophthalmio goitre, 765; acute form, 766; diminu¬ 
tion of electrical resistance ^n, 767; flushing in, 
c 767; pigmentation in, 767; tachycardia in, 766; 

tremor in, 767. , 

Exophthalmos, 766. * 

, Extract of Jei, use of, in typhoifl fever, 102. 
^xtra-ayatole of heart, g34. 

Eye, mdtor nerves of, paralysis of, 1013; spasm of, 
1014. 

Eye-strain in migraine, 1067. • # 

Eyes, conjugate deviation of, in brain tumor, 901; 
in apoiflexy, 971? in tuberculous meningitis, 
303. 

• • 

Facial, asymmetry, 1030, 1104; diplegia, 1020; 
hemiatrophy, 1104;, hemihypertrophy, • 1106; 
nerve, paralysis of, 1019; paralysis from oold, 
1020 ; paralysis faom lesion of trunk of nerve* 
1019; paralysis from fcaion of cortex, 1019; 
paralysis, symptoms of, 1020. 

Facial spasm, 1022. 

Fades, Hippocratic, 582; leontina, in leprosy, ^02; 
in mouth-breathers, 449; Parkinsonian, 1043; 
syphilitic, 270; ii! typhoid fever, 72. 

Feecal, accumulation, 521, 526; concretions, 513, 
626; vorrtlting, 522. 

Fasces, bacteria in, 505; in jaundice, 535. 

Faith healing, 1095. a * 

Ffllopian tubes, tuberculosis of, 348. 

Famine fever (se| Relaps^o Fiver), 109. 

Farcy, 26^, acute, 262; chro^io, 263. 

Farcy^uds, 263. 

Farre'i^ubercles, 568. * 

Fasciola hepatica, 26. 

Fat embolism in diabetes, 418. 

Fat necrosis, 575; of pancreas, in diabetes, 413. 
Fatty degeneration, of arteries, 847; of liver, 670; 

of the new-born (Buhl’s disease), 747. 

Fatty degeneration of heart, 825; In anemia, 726. 
Fatty stools, 575. 

Febricula, 363. 

v ebris, carnis, 104; recurrens, 109. 
ftMitw’s test for sugar, 415. 

Fermentati^jl, test for sugar, 415. 

Fetid stomatitis, 435. 

Fetor oris, 439. 

Fever, aphthous, 367; bilious remittent, 20; black- 
water, 22; break-bone, 156; cachexial, 9; camp, 
105; cerebro-spinal, 157; In cholera, 231; oountry, 
386; dandy, 156; dum-dum, 9; entero-meeenterio, 
57; ephemeral, 363; famine, 109; Florida, 386; 
‘‘gastric, 457; glandular, 365; hay, 594; hospital, 
105; hysterical, 1084; jail, 105; pernicious mala¬ 
rial, 21; in pneumonia, 172; in acute pneumonic 
phthisis, 314, 816; in acute miliary tuberculosis, 
•299,300,302; in primary multiple neuritis, 1000; 
p in meningitic tuberculosis, 302; petechial, 157; in 
0 pulmonary tuberculosis, 827, malignant purpuric, 
► 157; in pyemia, 217; in pylephlebitis, suppura¬ 
tive, 566; in intermittent fever, 16; in relapsing 
fever, 110; in remittent fever, 20; in scarlet 
fever, 182; in septiiwimia, 214; in small-pox, 116; 


in sun-stroke, 386; in appendicitis, 614; in see* 
ajgary syphilis, 2Q7; in typhoid lever, 72; in 
typhue fever, 108; in yellow fever, 2&6; lung, 164; 
malarial, 10; miliary, 367; Malta, 247; Mediter¬ 
ranean, 248; mountain, 366; Neapolitan, 248; 
putrid malignant, 67; relapsing, 109; rook, 248; 
seven-day, 109; ship, 105; slow nervous, 5C; 
splenic, 252; spotted, 105,157; tick, 53; trypano¬ 
some, 8; typhoid, 57; typho-malarial, 20, 96; 
typhus, 105; undulant, 247;'yellow, 233. 

Fever, idiopathio intermittent, 216. 

Fever, intermittent, in abeoeas of liver, 566; in ague, 
16; in chronic obstruction of biin pnrmngTs by 
gall-stones, 553; in Hodgkin’s disease, 741; in 
pyaemia, 217; in pyelitis, 705; in septicemia, 216; 
in secondary syphilis, 267; in tuberculosis, 322, 
327. 6 

Fibrinous, bronohitis, 613; pneumonia, 164. 

Fibroid disease of heart, 824. 

Fibroma of lung, 641. v 

Fibrosis, arterio-capillary, 847. 

Fi&vre, inflammaioirt, 386; typhoids d forms rtnale, 

88 . 

Fifth nerve, paralysis of, 1017; gustatory branch, 
1018; trophi* changes in paralysis of, 1017. 

Filaria, forms of, 47, 49, 50, 51. 

Filariasis, 47. 

Fingers, Hippocratic, 335. 

Fish poisoning by, 383. 

Fisher's brain murmur, 429. 

Fistula in ano in tuberculosis, 337, 341. 

Fistula, cesophngo-pleuro-cutaneous, 456. 

Fistula of Eck, 503. 

Flat-foot, 1071. 

Flatulence, in hysteria, 1082; in nervous dys¬ 
pepsia, 492; treatment of, 466. 

Flea, bite of, 54. 

Flies, in typhoid fever, 63; parasitic, 55. 

Flint’s murmur, 800, 810. 

Floating kidney, 529, 664. 

Floor maggot, 56. 

Fidrida fever, 386. 

Flukes (soe Distomes). 

Foetus, endocarditis in, 793, 844; syphilis in, 269; 
tuberculosis in, 287; white pneumonia of, 273; 
typhoid fever in, 92. 

Foils Bnghtique, 684. 

Follicular tonsillitis, 445. 

Food (see Diet). 

Food poisoning, 380. 

Foot and mouth disease, 367. 

Foramen ovale, patency of, 843. 

Foreign bodies in appendix. 513; in intestines, 521. 

“Fourth disease,'’ 146. 

Fourth nerve, 1014; paralysis of, 1015. 

Fragilitas ossium, 1108. 

Fremitus, tactile, 176, 329, 646; vooal, 176, 637. 
646; hydatid, 35. 

Freund's operation, 638; theory, 634. 

Friction, mediastinal, 663; pericardial, 777; peri¬ 
toneal, 587; pleural, 330,647; plsuro-pericaijlial, 
330, 777. 

FrMrsich's ataxia, 921; disease, 1113. 

Frisdrtick's sign in adherent pericardium, 783. 

Frontal convolutions, lesions of, 990. 

Frontal sinuses, peutastonMs in, 52. 

Funnsl breast, 329, 449. o 
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'gag* atudo, 890; goon, 681; in panlyda agitans, i 
" id48; in paju do-hypertrophic muscular pandysi*, 
006; in «pm»tlc paraplegia, 909; pseud 9-tabetic! 
4189 1002; aieppage, in i»eripheral neuritis, 378, 
880, 1002; in diabetic tabes, 418. 

Gall-bladder, diseases of, 542; atrophy of, 552, 1 
•calcification of, 552; cancer of, 546, dilatation of, 
662; empyema of, 552; forming abdominal tumor, 

. 662; phlegmonous inflammation of, 552. 

Gallop rhythm, in myocardial disease, 827. 

Galloping consumption, 315. 

Gall-stone crepitus, 552. 

Gall-stones, 548. 

Game-birds, poisoning by, 382. 

Ganglia, basal, tumors of, 990. 

Ganglia, dorsal root, acute hemorrhagic inflamma¬ 
tion of, 900. * 

Gangrene, in diabetes, 417; in ergotism, 383; in 
pneumonia, 187; in typhoiibfevei* 78; in typhus, 
108; local or symmetrical, 1101; multiple, 1101, 
of lung, 638; of mouth, 437. 

Gangrenous stomatitis, 437. 

Garrod • thread teat for uric acid, 400. 

Gas-bacillus (see Baollcb aehoqknes capbula- 
tus). a 

Gasserian ganglion, extirpation of,in tic douloureux, 
1070. 

Gastralgia, 493. 

Gas tree tasia, 467. 

Gastric catarrh, acute, 456. 

Gastrio, crises, 476, 494, 891; fever, 457. 

Gastric juice, hyperacidity of, 476, 492; subacidity 


of, 493. 

Gastrio spasm, congenital, 487. 

Gastrio ulcer, 470 

Gastritis, acida, 462; acute. 456; acute suppurative, 
468; onacida, 462; ntropheans, 462, chronic, 459; 
diphtheritic, 469; membranous, 459; mucipara, 
462; mycotic, 459, parasitic, 459; phlegmonous, 
468; polyposu, 460, sclerotic, 460; simple, 456; 
simple chronic, 460; toxic, 458. 

Gastrodiscus hominis, 27. 

Gaatrodynia, 493. 

Gastrophilus equi, 56. 

Gastrorrhagia, 487. 

Gastrorrhexis, 476, 488. 

G astro to my, 465. 

Gastroxynsis, 492. . 

General paralysis of the insane (general paresis), 
896; diagnosis of, from syphilis, 899; influence 
of syphilis in, 269, 272, 896. 

Genito-urinary system, tuberculosis of, 343. 


Gentles, 55. 

Geographical tongue, 438. 
QerUer't disease, 1025. 
German measles, 145. 


Giant growth, 1106. 110fi 

GigantUm and acromegaly. UCHS; and gtat* l 106 - 
Gigantorhynohus gigas, 51. 

OilUt it la TaurtOt'i disease, 1054. 

GuwJiinkar’a liver (see CinMioais or Liveb) , *»■ 

Glender., 281; aeute, 262; chronio. 26-; d"**" 
from small-pox, 121. 

Qlauri’i disease, 628. jV.* 

GliomaBTbritn,- 88ST * 

Gliosis, 948. • 


il-25 . 


Globulin in urine. 075. 

Globus hystericus. 1077. 

Glomerulo-nephntis, 087. 

Glossitis, Muller's. -138 

Glosso-lnbio-lar^ngeal pnrnl\si«, 904. * • 

l«loftA-phsrynguol nerve, affections of. 1026. 

G1«*s< 4\ skin in arthrftis deformaiiK. 392. 

(llottiM, i.dema of. 598, m Bright’s disease, 099; 

hi small-pox, 119. m tvphoid fever. 09. 

Gluteal nerve, u(Tecturns iff. 10.18. 

Glycogen. formation of, 412 
Glycogenic function of liver,412 
Ulycoauna. 412. 082, V»uty, 402, hpogenfc, 410. 
Gradin'a test, 535. 

Goitre, 7tjjl, exophthalmic, 765, Midden dentil in, 
704, lingual, 764 

Gonorrhteal arthritis, 282, ctiftorarditis, 4*82, septi- 
cirmia nnd pyiennu, 282 

Gonorrha-nl infection, 281; svetisine. 282 • 

Goose cough in aneurism. 850 


Gout,fl97; acute, 402, rhruiye 403, Fluffin'* Musiry 
of, 4(M), guniun, of hogs, 401. Iicrcditniv influenco 
in. 397, influence of ideoholdn. 307, luflnrjn-e of 
food in. 308, influence of lead in 398. irregular, 
401, nervous theory of, 400, poor man s, 398; 
retrocedent or suppressed, 40.1, rheumatic, 389: # 
ttjjuuna anil, 398. 

Gouty kiilney, G94. 

Gracfr'a sign, 766 

Grain, poisoning by, 383. 

Grandeur delusions of, $97. 

Grand mul. 1058, 1060. 

Granular kidney, 004 

Granulomuta, infectious, of bmin^088. 

Gravel, renul, 709. 

Grai't*' disease, 765. % 


Ireen runcer, 738. 

ireen-sickness (see ChpomieiH), 722. 

Jreen-stiek fracture in rickets, 429. 
irrgunnidic, parasitic, 1. 

Innder’s nit, 631. 
jnppe, la, 152. 

,'rocco’a sign, 647. 
jrouud itch, 45. 
jrucblcr’a tumor, 377. 
jumea-worm disease, 49. 

'Jull'* disease, 7G0. 

Gummata. 207; in acquired syphilis, 200; in con¬ 
genital sypluli',, 271;of brain an.l spurn! coni»»• 
of lirnrt, 270; of kidneys, 277, of liver. -75, of 
lungs, 273; of rectum, 270; of testis, 277. 

Gummatous periarteritis, 277._ 

Gums, I,lack line on, in miners, 377; blue line on, in 
lead-poisoning, 370; in scun y. 751; in sfmaUtis 
435- ret line on, in pul,nonary tnbcrculiMS, 334. 




spasm, 1053; in month-breathers, 450. 

; in*smirvy^52;^ks typhoid fever, 70; in ulcA 

po'hyl,'." 4 non-para«tic,07?; parasit,^ 

itoma of dura, of brain, 923; of cord, 924, of 
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Hamatomata, 740. 

Hsmatnmyelia, 936. 

Hienlatoporphyrin, 682. ' 

Hfiematorrhachia, 936. 

Hsema'turia, 669; angio-neurotio regal, 347; endemic 
of Egypt, 27; eeeential renal, 347; functional347; 
in acute nephritis, 688; in Aronic phthisis, 334; 

, in paorospemiiaaia, 2; in renal calculus, 712; in 
renal cancer, 714; ,in tuberculosis of kidney, 346; 
malarial, 22; unilateral, 609. 

Homochromatosis, 413. * 

6 senior ytoioa of malaria, 10. 

Haemogtobin, reduction of, in chlorosis, 722. 

Heeraoglobinffimia, 671. 

Hemoglobinuria, 670; epidemic, intyints, 270, 
671,747; malarial, 22; in Raynaud'i disease, 1101; 
paroxydtnal, 671; toxic, 670. 

Hemoglobin uric fever, 22. 

Hemo-pericardiuA, 784; -peritoneum, 573. 

Hemophilia, 747. 

Hemoptysis, causes o^ 617; hysterical, 10B1; at 
onset of phthisis, 322; in acute broncho-pneu- 
moeic phthisis, 318; in acute miliary tuberculosis, 
300; in aneurism, 617,* 889; in aortic insufficiency, 
799; in arthritic subjects, 017; in bronchiectasis, 
608; in cirrhosis of lung, 630; in emphysema, 
637; in mitral insufficiency, 806; in mitral^ste- 
nosis, 811; in pqpumonia, 175; in pulmonary 
gangrene, 640; scurvy, 752; symptoms of, 
618; treatment of, 619; in typhoid fever, 85; 
relation to tuberculosis, 325, 617; parasitic, 26; 
periodic, 617; vicarious, 617. 

Hemorrhage, broncho-pulmonary’. 617; cerebral, 
^66; from megentery, 532; from the stomach, 
487; in acute yellow atrophy, 539; in anemia, 
729; in cirrhosis of the livy, 558; in contracted 
kidney, 699; in gastric cancer, 483; in gastric 
ulcer f 474; in hemophilia, ?48; in hysteria, 1081, 
1083; in intussusception, 524; in leukemia, 734; 
in malaria, 22; in nephrolithiasis, 712; In the new¬ 
born, 747; in purpura hemorrhagica, 745; in 
scarlet fever*134; in scurvy, 752; in small-pox, 
117; in splenic enlargement, 23 762; into pan¬ 
creas, 573; into spinal coni, 936; into spinal 
membranes, #35; in tuberculous pyelitis, 3^7; 
in tuberculosis of bowels, 340; into ventricles of 
brain, 968; in typhoid fever, 68, 80; in yellow 
fever, 237; pulmonary, 325,617. 

Hemorrhagic diathesis, 743. 

Hemorrhagic diseases of the new-born, 747. 

Hemorrhagic typhoid fever, 91. 

Hemothorax, 651. 

Hair tumors in stomach, 486. 

Hairy heart, 776. 

Hallucinations in hysteria, 1083. 

Harrison t groove in rickets, 428; in enlarged 

•tonsils, 449. 

Harvest-bug, 58. 

Hay-asthma (hay-fever), 094. 

Ha worth’t nodosities, 390. 

Headache, from cerebral tumor, 989; in cerebral 
syphilis, 272; in mouth-breathers, 450; In ty- 

* phoid fever, 70 71, 85f in uremia, 684; sick, 

• 1006. § 

Head-cheese, poisoning by 381. 

Head-shaking in infants, 1032. 

Heart-block, 834, 887. 


Heart, bovine, 798; diseases of, 785; OsrtsTs treat¬ 
ment of diseases qf, 829; amyloid'degeneration 
of. 826; aneurism of, 830; athlete's, 797; brown 
atrophy of, 826; calcareous degeneration of, 
827; congenital affections of, 843; dilatation of, 
820; displacement in pleuritio effusion, 645; 
displacement in pneumo-thorax, 658; fatty 
disease of, 825; foreign bodies in, 831; fragmenta¬ 
tion of fibres of, 825; functional affeotlons of, 832; 
hairy, 776; hydatids of, 8dl; hypotrophy of, 
822; hypertrophy of, in Bright’s disease, 698; 
in exophthalmic goitre, 766; irritable, 833; new 
growths In, 831; palpitation of, 832; parenohyma- 
tous degeneration of, 825; rapid, 835; rupture of, 
830; segmentation of, 825; syphilis of, 276, 831; 
tobacco, 842; tubercle of, 349, 831; tumors of, 
831; valvular diseases of, 793; wounds of, 831. 

Heart-muscle in fevers, 825. 

Heart-sounds, audible at distance, 766, 810; weak¬ 
ness of, 827. * 

Heart strain, 821. 

Heart-valves, congenital anomalies and ledoni of, 
844; rupture of, 798. 

Heat, exhaustion, 385; stroke, 385. * 

Ileberden'a nodgi, 391. 

Hectic fever, 327. 

Heel, painful, 1071. 

Heller'a test, 673 

Helminthiasis (see Animal Parasitm), 1. 

Hemeralopia, 1008; in scurvy, 752. 

Hemialbumose, G74 

Heraianffsthesia, in cerebral haemorrhage, 973; in 
hysteria, 1080; in railway spine, 1097; in lesions of 
internal capsule, 951; in unilateral cord lesionB, 
933. 

Hemianopia, in aphasia, 959; functional, 1012; 
heteronymous, 1009; homonymous, 1009; in 
migraine, 1067; lateral, 1009; nasal, 1010; signifi¬ 
cance of. 1012; temporal, 1009. 

Hemiatrophy, facial, 1104. 

Hemicrania, 1066. 

Hefeiopic pupillary inaction, 1012. 

Hemiplegia, 966. 971; crossed, 951, 973. 

Hemiplegia, infantile, 985; aphasia in, 986; cortical, 
948; in diphtheria, 204; epilepsy in. 987; in hys¬ 
teria, 1079; in malaria. 23; mental defects in, 987; 

~ post-hemiplegic movements in, 987; spastica 
cerebralis, 986; in typhoid fever, 86. 

Ilemiplfgie flasque, 974. 

Henoch'» purpura, 745. 

Hepatic abscess, 503; artery, enlargement of, 542; 
aneurism of, 865; colio, 550; intennitterit fever, 
553; vein, affections of, 642. 

Hepatitis, interstitial (see Cirrhosis), 550; sup¬ 
purative, 563. 

Hepatisation, of lung, 170; white, of fcotus, 273. 

Hereditary form of (edema, 1104. 

Heredity, in Bright’s disease, 694; in diabetes in¬ 
sipidus, 409; in Friedreich’a ataxia, 921; in gout, 
397; in haraophilia, 748; in paramyoclonus multi- 
plex.ll 13; in rheumatlo fever,220; in spastic para¬ 
plegia, 912; in syphilis, 266; in tuberculosis, 287 

Herpes, in cerebro-spinal meningitis, 161 *, in febric- 
ula, 364; in malaria, 17; in pneumonia, 179; in 
typhoid fever, 75; soster, 900. 

Hiocough, 1034; causes of, 1684; treatment of, 1035, 
hysterical, 1081. 
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High-tension pulse, characters of, 898, 851 
Hippocratic jades, 82,582; fipgers, 335; auction, 

659. 

Hippw. 1067. 

Butyrin'* disease, 738; intermittent fever in, 741 
Homalomyia scalaris, 55. 

Hook-worn disease, 44. 

Horn-pox, 119. 

Hoipital fever, 105. 

Hour-glass stomach', 475. 

Huntingdon'* chorea, 1055. 

Husband and wifo, diabetes in, 409; tuberculosis 
in, 291. 

HxUchinaon’a teeth, 271. 

Hyaline casts in urine, 688, 693, 698. 

Hybrid measles, 145. 

Hybrid scarlet fever. 145. * 

Hydatid disease (see Echinococcus). 

Hydatid thrill or fremitus, 35* • • 

Hydrarthrosis, clfhmic, 283, intermittent, 1083. 

“ Hydrencepholoid condition,” 507, 965. 

Hydriatic treatment (see Hydrotherapy), 
Hydrocephalus. 990; acquired chronic, 997; acute, 
301. 996; angio-neurotio, 996; chronic, after 
cerebrospinal meningitis, 162; congenital, 997, 
drainage m. 998, externus, 990; ex vacuo. 99G, 
idiopathic internal. 996; spurious, 507. 
HydrocyBtoma in exophthalmic goitre. 767. 
Hydromyelus. 924. 943. 

Hydronephrosis, 707; congenital, 707; intermittent, 
666, 708. 

Hydropericardium, 784. 

Hydroperitomcum, 589. 

Hydrophobia, 255. 

Hydro-pneumothorax, 657. 

Hydrops ad matnlam, 409; vesicae fellm, 552. 
Hydrothorax, 656 

Hymenolepsis dimmuta; H nana, 29. 
Hyperacidity of gastric juice, 492. 

Hyperacusis, 1023 
Hyperadrenalism, 760. 

Hyperemia of the brain, 964 • 

Hyperesthesia, m ataxia, 891; in haunatomyelia, 
936; in hysteria, 1080; in railway spine, 1097; in 
rickets, 428, retinal, 1008; in unilateral cord 
lesions, 933; of stomach, 493. 

Hyperalgesia, 1089 
Hyperchlorhyilria, 492 
Hyperkinesia of stomach, 490. 

Hypernephroma, 714 
Hyperosmia, 1006 
Hyperpyneima, 398. 

Hyperpyrexia, hysterical, 1084; in rheumatic fever, 
223; in scarlet fever, 133; in sun-stroke, 386; in 
tetanus, 260. 

Hyperthyrea, 765. 

Hyperthyroidism, 765. 

Hypertrophic cirrhosis of liver, 660. 

Hypnotism in hysteria, 1080. 

Hypodermio syringe in diagnosis of pleural effu¬ 
sion, 652. 

HypogloM&l nerve, dieeeeee of, 1032: paralyse of, 
1032; spasm of, 1033. 

Hypoleuoooytods, In typhoid fever, 70. 
Hypophysis, enlargement of, 1106. 

Hypostatio congestion, of lungs, 615; in typhoid 

fever, 85. » 


Hypothermia, in typhoid fevor, 74. 

Hypotonia, 891, 

Hyulena, 1070, ajuf dominated 831- 

con l nurture* a.,,1 npiwnw j,,, i OT9; eony^,^ 
forma „f, 107J, erm 10SI; .liaooler. u »mua- 
10s0 - for " w f-wv m, 10H4; furmnpfyrfa 
'!'■ ‘ 0S| . " 1 ” ora '> “• low, joint affection, b, 

, ' ,M!n,:l1 "Worn* of. 10S;t; motnboliam in, 

last, metaliothempy in. IPSO; iwnUtHntnllow- 
ln, in. 831, mni-fonvulitvv form. of 1078; |i»rifly- 
m in. 107S, *p*i»l * n » m 1081, Blwnmln in, 
7-H, lost), traunmlio MUM,, vuwenil ummf*t&-* 
lions of, 11)81 * * , 

Hysterical minimi |HTtori* 841. 

Hyslero-cjnlci)*, ]IM. to7s. 

Hysterogenic point*, 1080. 

• 

Ice-cream, poisoning by. 382. 

Ice, typhoid bacillus in, 61. « 

Ichthyosis linguahs, 430. 

IctcriSf (see JaUNdh e), gravis, 538; neonatorum, 

53.8 • 

Idiocy, in infantile hemiplegia,987, nmaurotjp. 912. 
Idiopalluc nnicmiu of .WdiHvn, 724 
Idiopathic intermittent fever, 2H> 
lleo-c.ecal region, in tjphofcl fever, 82, in np|»omli- # 
nils. 514, in primary IuIktciiIohih of bowel, 341. 
lleo-eolitw. 508. 

Ileus (sec Stkaniiui.ation ok Howel). 519; 
hysterical, 1082 

InilKTilitv m infantile liVnuplegia, 98% 

Imitation in chorea. 10-16 

Impetigo, contagious, and ulcerative stomatitis, 
435 * • 

Impotence, in diubetcs^4IO, in locomotor ataxia, 
802. t * 

Impulsive tic, 1054. 

Incarceration of IkjwvI, 519. 

Incoordination, of wins, 890, of legs, 890.* 

Indians, American, chorea in, 1045, consumption 
in, 285, sumll-pox among, 112 
Indicanuna, 080. f 

Indigestion, 456, acute llitestlim!, 500. 

Infantile, convulsions, 1050, paralysis, 014, scurvy, 
753 

Infantilwin, 270, 769, 773; Lorain typo of, 774; 

inyxosleniatous, 774, pancreatic, 774. 

InfarcK septic, of coronary arteries, 824. 

Infer turn, definition of, 213. 

Infectious diseases 57, of doubtful nature, 363. 
Inflation of bowel in intussusception, 525. 

Influcnn, 152; upiiendicitis in, 155; cholelithiasis 
in, 155, and typhoid fever, 90; peritonitis in, 155. 
Infusoria, parasitic, 25. 

Inhalation pneumonia (see Aspiration Pneu¬ 
monia), G21. 

Inoculation, ngainnt small-pox, 112, 119; pro¬ 
tective, in cholera, 229; preventive, in hydro¬ 
phobia. 257; preventive, in plague, 242; pre¬ 
ventive, in pneumonia, 109; preventive,in typhoid 
fever, 98; tuberculosis transmitted by, 289. # 

Insane, general paralysis of. 805 
Insanity, delusional, 684; post-febrile. 86. in smalt- 

InCitv!'Mato of dnnk to. S70. ration of 
chronic phthinis to, 334; rotation of hcwKltaoo* 
to. 800. 
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Inaeota, iM&itie* 58. 

Insolation, 885. 

Inaul« acfc*^ MO. * 

‘int^Joa irenlor (tee Volitioh al Tumoi). 
iSteroartalnauraliti*. 1070. e 
Intermittanoy of heart action, 884. V» 

Intermittent olaudication, 841,863. 

Intermittent fever, 16; forms of (see Far**). 
^Intermittent hepatic fever, 553. 

1 Intermittent hydrartfirosla, 1083. 

Intermittent lameness, 853. ® 

‘ internal capsule, lesions_pf, 049. 

Internal carotid artery, blocking of, 979. 

Intestinal casts, 531; sand, 532; ooils, tumor formed 
by, 311; obstruction, 519. 

Intestines, diseases of, 497; actinomycosis of, 264; 
dilatatio* of, 531. 1 

Intestines, hemorrhage from, in typhoid fever, 
fi8, 80; in dyseitfery, 5, 244; in tuberculosis of 
bowel, 340; in intussusception of, 524; in uloerar 
tion of, 501. , * 

Intestines, infarction of, 533; intussusception of, 
519, 524; invagination of, 520; miscellaneous 
affections of, 530; newi gaowths in, 521; uloers of, 
501. 

.Intestines, obstruction W, 519, 584; acute, 522; 
chronic. 522; by enteroliths. 522; by forjfgn 
bodies, 521; by galljStonee, 622,555; by lipomata, 
521. • 

Intestines, perforation of, in typhoid fever, 67, 81. | 
Intestines, g>rimary tuberculosis of, 292, 340; 
strangulation of, 519, 524; strictures and tumors 
of, 521; twists and knots in, 520. 

Intoxication, definition of, 213. 

Intoxications, 3fid. * 

Intussusception. 519,524. # t 

Invagination. 520; post-mortem, 520. 

InversP type of temperature In acute tuberculosis, 
299; A typhoid fever, 72. 

Iridoplegia, 1014; accommodative, 1014; reflex, . 
1014. 

Iritis, syphilitic.^68,271. 

Itch, Cuban, 113; insect, 52; Philippine, 118- 
Itching, of feet in gout, 405; of eyeballs ill gout, 
405; of skin in Bright’s disease, 699; of sldn in 
jaundice, 535; preicteric, 535; in diabetes, 417; 
in exophthalmio goitre, 767; in uremia, 684; in 
Hodgkin’s disease, 741. 

Ixodes ricinus, 53. 

Ixodiaais, 53. 

Jacksonian epilepsy, 883, lCpfe. 

Jail fever, 105. \ 

Jaundice, 534; black, 535; catarrhal, 0|2; oholuria 
in, 535; from cirrhosis of liver, Sfifcfflfcl; congen¬ 
ital acholuric form of, 587 1 wldetfac form of, 
864; infectious, 364; from acute yellow atrophy, 
538; from cancer of liver, 560; in diphtheria, 204; 
from gaU-stones, 551, 553;*hereditary, 537; in 
influensa, 154; in pneumonia, lfin and purpura, 
M6,743; in Weiti dfteato, 364; malignant. 538; 
of the new-born, 538; obstructive, 534; in syph- 
•flb, 275; toxemic, 536; In typhoid fever, 83; 
t xanthelasma in, 535| in yellow fever, 236. 

Jaw donas, 903.' 

Jigger, 55. 

Joints (sm AiBnrm), 


Jumpers, 1055. 

•‘June odd,” 504. # 

Kahleris disease, 674. 

Kakke, 249. 
i Kala-asar, 9. 

I Katayama’* disease, 28. 

Kdoid of Adduon, 1109. 

Keratitis, in small-pox, 120; interstitial, of In¬ 
herited syphilis, 271. 6 

Kemig's sign, 163. 

Kidney, diseases of, 664; amyloid or Urdin a wm 
‘Sense'of, 702; canoer of, 714; eardiao, 668; 
circulatory disturbance in, 667; cirrhosis of, 694; 
congenital cystic, 715; congestion of, 867; con¬ 
tracted, 694; cyanotic induration of, 668; cystio 
disease of, 715; disk-shaped, 664; echinocoocus of, 

37; floating, 664; fused, 664; gouty, 694; granular, 
694; horseshqp, 66 ^ large white, 692; malforma¬ 
tions of, 664; movable, 664* palpable, 664; 
rhabdo-myoma of, 714; sarooma of, 714; scrofu¬ 
lous, 347, 704; sigmoid, 664; small white kidney, 
692; srrgical kidney, 704; syphilis of, 277; 1 

tuberculosis of 345; tumors of, 713. 

Klebt-Loeffler bacillus, 194. 

Knee-jerk, loes of, in ataxia 891; in diphtheria, 204. 
Koch treatment of tuberculosis, 356. 

Kopftetanus, of Rote, 260. 

Koplik’s sign, 142. 

KoesakofTs syndrome, 370, 1002. 

Kubisagari, 1025. 

Labyrinthine disease, 1024. 

Lachrymal gland in mumps, 147; in MikuIlea’s 
disease, 442. 

“Lacing” liver, 57?. 

Lacunas of Marie, 967. 

Lacunar tonsillitis, 445. 

La grippe, 152. 

Lamblia intestinal is, 25. 

Lameness, intermittent, 853. 

Laminectomy in compression myelitis, 940; in 
turnon of the cord, 942. 

LandrifM paralysis, 918. 

Laparotomy, In cirrhosis of the liver, 663; in typhoid 
fever, 103. 

Larva migrans, 56. 

tarvm of flies, dieesnee oaueed by (myiasis), 66. 
Laryngeal erime, MB. 

TiiijnuiiWIir itridtfus, 698; identity of, vrith en¬ 
larged tfiymus, 772. 

Laryngitis, oouts, catarrhal, 696; chronic, 697; 
oedematous, 698; spoemodlo, 898; syphilitic, 801; 

, tuberculous, 600- 

Larynx, diseases of, 696; ndduotor paralysis of, 
1028; enECStheeia of, 1029; hyperesthesia of, 
1029; poraiysia of obduotors of, 1027; spasm of the 
! muscles of, 1028; unilateral abductor paralysis 

\* of, 1028. 

, Utah. 1088. 

lateral sclerosis, primary, 909; amyotrophic, 

. Uteritious deposit, 677. 

• Uthyrism, 884. 

load, colic, 377; in the urine, 376. 

Lead-palsy. 677; localised forms of, 377. 
Lead-poisoning, 375; acute, 396; arteriosclerosis In, 
878; cernbnd symptoms 4n, 878j ohronlo, 876; 
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eoarnhtaiB from, 878; goaty deposits in. 370; 
treatment of, 879. , 

Load-workers, prevsJenoe of gout in, 398. 

Leiohat-tubercle. 200. 
j^iiimM body. 0. 

Ltront*** 1 * oeeea, 1107. 

Tyr* alba, 862; mutilans, 362. 

Leprosy, 369; antes the tio, 362; bacillus leprto in, 
300; contagiousness of, 361; macular form of, 

• 862; tubercular, 3<&2. 

Lep tomen ingitis, acute cerebro-spinal, 925; chronic, 
928; infantum, non-tuberculous, 928. 

Leptothrix in mouth 264. 

Leptus autunmalis, 58. 

Leudn, 639. 

Leu oocythsemitt, 731. 

Leucooytosis, in antcmla, 721; chlorosis, 722; cere- i 
bro-spinal meningitis, 161; diphtheria, 201, em- ( 
pyema, 640; erysipelas, 212* Hodgkin’s di*ase, j 
741; leukemia, t35; malaria, 24; measles, 143; . 
pyssmia, 217; pneumonia, 177; pleurisy, 648; j 
rheumatio fever, 222; scarlet fever, 133, stomach j 
oanoer, 482, 485; in trichmiasis, 42; in tuber¬ 
culosis (acute), 300; in tuberculosis (chronic pul¬ 
monary), 333; absenoe of, in typluad fever, 76,93; 
in whooping-cough, 151. 

Leuooderma, 1109. 

Leuoo-keratosis, mucoem oris, 439. 

Leuconychia, 1002. 

Leucopenia in typhoid fever, 76. _ 

Leulucmia, 731; acute, 737; lymphatic, 730; blood 
in 735; congenital, 732; hemUty in, 732; in 
animals. 732; in pregnancy, 732; myelogenous, 
731; pseudo-, 738; spleno-medullary, 73*’. 

3 LeukawEmia, 737. 

Leukoplakia buccalis, 439. 

Leyden'• crystals. 011 613. 

Lienterio diarrhoea, 499. 

Life assurance and albuminuria, 675; and syphilis, 
281 . 

. Lightning pains in ataxia, 889. , 

T.inwm atrophica*, 75. 

Lingual corns, 439. 

Linguatula rhinoria, 52; L. serrata, 52. 
Lipaciduria, 682. 

Lipemia, 412, 418. 

lipoma of the spinal cord, 941. 


Lipuria, 416, 682 
Lithfemia, 677. 

Iithie-add diathesis, 677 
Lithuria, 677. 

Utu.-. di^*, 910 ^ «ut» 

Liver, abscess of, 4, . 57 j, anmiiua of, 

yellow atrophy of, 538, amyioi , ^ - m 

form a(<Hihlebotlimy in con- 
* m bidaUd. of, 85; hypewmo. -.f, 

(Mtion ct.M3.jy me Uno-earcoraa of, 508, 
S4fk Infarction of. B42, passive con- 

«w growths in, of. Ml; 

of, Ml; ro^rmisris of. 1: 

primary oanrsr of. ^67, P*° secondary 

Potion of. 541; tub erculoriB of, 

cancer of, 668; syrh*s of. 274, 

841; in typhoid f«^' «• 


Liver, cirrhosis of, 556; alcoholic 557; ascites in 
559; atrophic. 557; capsular form. 562; in diabetes 
413; fatty, 557; haimofrhage from stoniacll in , 
558; hjpertrophic 560; syphilitic, 275. 562; in 
chilifren. 557; jaundice in. 550; toxic symptoms 
in »R9; with cancer, 570; tuberculous. 342. 

Liver, diseases of, SSk. 

Liver dulnesa. obliteration of. in perforative peri-, 
tomtis, 82, 582. 

Liver, movable. 529, 572. 1 * 

living skeletons, 9CB. 

1/obar pneumonia, 164. ■> 

lAHalnn's cancer, 715. ' ’ 

Irocalisation, cerebral, 874; spinal, 871. 

Ixicalizcri lyritotOtiH, 584. 

Lock-jaw, 258,* 1018. 

Lock-spasm, 1073. 

Locomotor ataxia, 880; ataxic stage of, 890; bladder 
symptoms ill, 889, gastric crises in, 891; henm 
plegia in, 802; incipient stage of, 889; hmngpfd 
enso# in. 892; nasal crises jn, 892; paralyUe stage 
of, 892, paresis in, 892; rectal crises in, 891; re¬ 
lation of svphihs to, 886. • 

Long thoracic nerve, affections of, 1030. 

Loose shoulders, 007. 

Lucilia iiiaccllima. 55. 

Ludupu'n angina, 444. 

Lues venerea (syphilis), 265. i 
Lumbago, 396. 

Lumbar neuralgia, 1071. ^ 

Lumbar plexus, lesions of, 1038. ° 

Lumbar puncture of Qmnct. r, 103. 928, #08. 

Lung, abscess of,*640, embolic, 04(1. 

I,ung, ncl.nomyrow, of. 201; nH'inism of. 638; 
brown in.hir»t.on of, 0V r >, cancej of. Ml; carni- 
firatlon of. 022, ribbons of, 628. 

I,ung, diseases of, 014^ .tone., 319. , 

Lung few, 164, " ... 1 

Lungs, congestion of, 614, hypostnlic, 6)S. 

Lungs, echinococcus of, 30. 

Lungs gangrene of, 638, obsccsanf brum in. 63B. 
T „„ r , nrw growths in. 641; in roIWUnmers, 642. 
Luw, hirmorrhegic infarction of, OIK; " • 

610; splcniiulton of, 615, 622; syphilis of, 
tuberculosis of, 312. 

Lupinosis, 384. , -a. 

r.vmnh glands, tuberculosis of, 304. _ 

Lymphadenitis, general tuberculous. 360; tad 
tuberculous, 306, simple, 66(1; suppurnttve. 600. 
Lymphadenorna. general, 7.18. 

Lymphatic state, 755. 

Lymph-scrotum, 49. 

Lymph, vaccine, 127. 

Lymph vessels, dilatation of. 49. 
iynsa. 255. 

I yssophobia. 258. 


Macula; eeruleat. M, lb. 

Macular syphihdes, 268. 

Maidismu.,384- 

Mam cn gnffe. 003. v 284. 

Mane. I»;'“ nin * b; ^ JfwoUles, 814. 
Maladie de Hanot. am>, » 
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Malarial cachexia, IS, 23. 

Malarial fever, 10; accidental and late lesions of, 
IS; ®etivo-autumnal,' 20; algid form of, 22; 
comatose form of, 21; continued and remittent 
forin of, 20; description of the .paroxysm, in. 16; 
geographical distribution of, 10; h®mon , hagic 
form of, 22; intermittent, 9 16; nephritis in, 16; 

, pernicious, 16. 21; pneumonia in, 16; quartan, 17; 
quotidian, 17; season in, 10; specific germ of, 10; 
* tertian, 17. @ 

Malarial hemoglobinuria, 22. 0 
Malarial nephritis, 16. a 
MalleuS, 263. 9 

Malta fever, 247. 

Mammary glands, hypertrophy 5TJ in tuberculosis 
334; tuberculosis of, 349. ' 

Mania af>otu, 371. * 

Mania, Bell’a, 1041. 

Marriage, questfbn of, in hemophilia, 749; in 
syphilis, 281; in tabes dorsalis, 894; in tubercu¬ 
losis, 361. , * 

Marrow of bones, in small-pox, 115; in leukemia, 
73?; in pernicious anemia, 726. 

Maaque dea femmea enftelttea, 758. 

Massai disease, 50. 

Mastication, spasm of*the muscles of, 1018. 
Mastitis in enteric fever, 88; chronic, 334. c 
McBumej/a tender point, 515. 

Measles, 140; aboftive, 143; attenuated, 143; black, 
143; buccal spots in, 142; contagiousness of, 141; 
desquaiflation in, 143; eruption in, 142; German, 
145; malignant, 143; period of incubation in, 
141. 

Measly meat, examination of, 30. 

Meat, pojjwning by, 381* tuberculous infeqtion by, 
292; inspection of, for trichina;, 41. t 
MedyTa diverticulum, 519. 

Mediaf nerve, affections of,*1037. 

Mediastinal friction, 663. 

Mediastino-pericarditis, indurative, 663. 
Mediastinum, affections of, 660; absoess of, 662; 
cancer of, 6#l; emphysema of, 663; pleural effu¬ 
sion in, 662; sarcoma of, 661; tumors of, 661. 
Mediterranean fever, 248. 

Medulla oblongata, lesions of, 952; tumors of, 991. 
Megalo-cephaly, 1108. 

Megalocytes, 728. 

Megalogastric, 467. 

Mehena in duodenal ulcer, 474; b typhoid fever, 80; 

in tuberculosis of bowels, 340; neonatorum, 747. 
Melano-sarcoma of liver, 668; of lunp, 641. 
Melanuna, 680. 

Melasma suprarenale, 758. 

Mlnvere'a disease, 1024. 

Meningeal hseraorrhage, 968; in birth palsies, 010. 
Meninges, affection of, 923. 

Meningitis, acute cerebro-spinal, 925; basilar, 301; 
epidemic cerebro-spinal, sporadic cerebro-spinal, 
157,928; in erysipelas, 212; in gout,406; granu¬ 
lar, 301; lepto, 928; in typhoid fever, 69, 85; 
e, simple, of infants, 928; posterior basic, 928; 
' serous, ,996; 'syphilitic, 272; tuberculous, 301. 

Meningoeooem, 109. , 

* Msningo-snceyhaMtif, tuberculous, 302. 

Meralgla paresthetica, 1038. 

Mercurial, tremor, 1045; stomatitis, 487. 
llarydamua, 491. 


Meeaortitis, 848. 

Mesenteric artery, aneurism of, 533, £65; embolism 
of, 533; thrombosis of, 533. 

Mesenteric glands, tuberculosis of, 308; tuberculous 
tumors of, 312; in typhoid fever, 68. 

Mesenteric veins, diseases of, 533. 

Mesenteric vessels, affeotions of, 533. • • 

Mesentery, chylous cysts of, 533; affeotions of, 532. 
Mesogonimus heterophyes, 2'J. 

Metallic echo, 659; tinkling, 331,659. 

Metallotherapy, 1080. 

Metastatic abscesses, 216 
Metasyphilltia affections, 269. 

Metatarsalgia, 1071. 

Meteoriam in typhoid fever, 80; treatment of, 102. 
Micrococci, in Malta fever. 248. 

Micrococcus, catarrhal Is, 593; lanceolatus, 164,167, 
215,216.623, melitensu.248; thecalis, in Landry’a 
pgralyais, 0!8. * 

Microcytes. 728. " 

Micromelia, in cretinism, 769. 

Middle cerebral artery, embolism and thrombosis . 
of, 979. 

Migraine, 1066; treatment of, 1068. 

Mikulicz'a disease, 442. 

Miliary abscesses in typhoid fever, 68. 

Miliary aneurism, 967. 

Miliary fever, 367; epidemics of; 367. 

Miliary tubercle, 295; tuberculosis, acute, 298; 

tuberculosis, chronic, 318. 

Milk and scarlet fever, 131; and typhoid fever, 62; 
products, poisoning by, 382; sickness, 365; tuber¬ 
culous infection by, 292. 

Mind-blindness, 959. 

Mind-deafness, 959. 

Miner’s anaemia or cachexia, 44; lung, 631; nystag¬ 
mus. 1014; cancer of lung. 642. 

Mitchell, Wevr, treatment in hysteria, 1086. 

Mitral incompetency, 804. 

Mitral stenosis, 808; chorea and, 808; paralysis of 
recurrent 'aryAgeal in, 811; presystolio murmur 
in, 810; rheumatism and, 808. 

Moist sounds in pulmonary tuberculosis, 330. 
MOller’s glossitis. 438. 

Monophobia, 1089. 

Monoplegia, cerebral, 883, 947; facial, 1010; in 
hysteria, 1079; in traumatic neuroees, 1097. 
Montaigne on renal colic, 711. 

Montreal General Hospital, statistics of hemorrha¬ 
gic small-pox, 118; of pneumonia, 187; of rheuma- 
. tic fever, 210. 

Montreal small-pox epidemic ISSS-’SO, 128. 
Morbilli 140; sine morbillis, 143. 

Morbus, arruleus, 845. 

Morbus, cox® senilis, 392; erronum, 54. 

Morbus maculosus, 743; neonatorum, 747; of 
Werlhof, 745. 

Morphig habit, 373; treatment of, 374. 

Morphinism, 373. 

Morphinoraania, 373. 

Morphcna, 1109. 

Mortality, in cerebro-spinal meningitis, 164; in 
pneumonia, 187; typhoid fever, 96; in whooping- 
cough, 151; in yellow fever, 238. 

Morton’ « painful foot, 1071. 

Monan’t disease, 944. 1 

Mosquitoes, forms of, 18,185. 
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Mosquitoes, relation of, to filaria disease, 48; to 
miUrift, 13: to yellow fever* 235. 

Motor tract, diseases of, 901. 

Mounfcdn, ancemia, 44, 366; fever, 366; sickness, 

366. 

Mouth-breathing, 447. 

Mnuth, diseases of, 434; dry, 441; putrid sore, 435. 

Movable kidney, 529, 664, dilatation of stomach in, 
665. 

' Movable liver, 529, 572. 

Mucous colitis, 530. 

Mucous glands, affections of, 440. 

Muoous patches, 268. 

Muguet, 436. 

Multiple gangrene, 1101. 

Multiple sclerosis, 930. 

Mumps, 146, 441. & 

Murmur, in aneurism, 858; brain, 429; cardio¬ 
respiratory' 331, in ohlonwM, 72#, in congMhital 
heart-disease, 8&; Flint i, 800, 810, in endo¬ 
carditis, 789, humming-top, 724, in lung cavity, 
330; in subclavian artery in phthisis, 331, in 
valvular disease, 800 . 803, 807 810, 812, 813 

Musca domeetica, 55; M vomitona, 55. 

Muscle callus in sterno-niustoid in fcfants, 1031. 


Muscle-sense, 959. 

Muscles, diseases of, 1111; degeneration of, in ty¬ 
phoid fever, 70, 89. 

Muscular atrophy, forms of, 907; heredity in, 
906; atrophic and hypertrophic varieties, 007; 
infantile form, 907; juvenUe type, 007, progress¬ 
ive neural form,905; peroneal type, 905, progress¬ 
ive central, 901,914, hereditary influence in, 902. 

Muscular contractures in hysteria, 1079. 

Muscular dystrophies, 900. 

Muscular exertion, coma after, 686 

Muscular exertion in heart-disease, 797, 821. 

Muscular rheumatism, 396. 

Musculo-spiral paralysis, 1036. 

Musical murmurs, 803, 846. 

Mussel poisoning, 383. » 

Myalgia, 396. 


Myasthenia gravis, 1113. 

Myasthenic reaction, 1114. 

Mycosis intestinulis, 254; pulmonum, 254. 

Mycotic gastritis, 459. 

Myel®mia, 731 

Myelitis, scute, 944: acute diffuse, 94S; acute 
transverse, 946; compression, 038; in measles. 
143: reflexes ia, 946; transverse, of cemcsl 
region, 947; syphilitic, 272, 273. 


Myelocytes, 736. 

Myelogenous leukemia, 731. 

Myiasis, 55; of nostrils and of ears, 55; of vagina, 
55; cutaneous, 55, gastro-intestinal, 55. 
Myatonla, 1114. 

Myocarditis, acute interstitial, 824: ihrous. 
in rheumatism, 223; segmenting^.., m t>Dho 


fever, 60, 78. . , , 

[yocardium, affections of, 820; logons of, due to 
disease of coronary arteries, 823. 


Myoclonia, 1113. 

Myooloniee, 1113. 

Myoidema, 330. 

Myopathies, the primary, 906. 
Myods, spinal, 8§9,10141 
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Myositis, 1111; dermato-, 1111; infectious, till; 

ossificans progressiva, 1112. 

Myotonia, 1112, wmgemtjj, 1112. 

M\atonic reaction of Erb, 1113. 

M\na||iit. 105.5, 

Mvtiilrtoxin, 383 

Mj vrdeina, 768, aci?tc. 770, congenital form, 768; 
operative, 770. 

Myxonm of spinal cord. 941. . 

Myxoneurosis lntestinulia, ?i30. 

• 


Nievi, multiple, of skin rual mucouii membranes, 
595.749 * • 

Nagana, 7 

Nails, in ty^hoitflhvcr, 75; in phfliisis, 335. 

Naming oentrJ, 9.57 
Nasal diphtheria, 201 
NaHo-phurvngtnd obstruction. 447. 

Neapolitan fever, 218 • 

Neck, ccllnlitia of, 411, Derbyshire neck. 764. 
Nccro-ts, acute, of lame, 22.5 # in'typhoid fever, 88. 
NeiroMs in tubercle, 296 
Nccdle-suullovmg in hysteria. Ml 
Nematodes, diseases cnuitsl’by, 38. 

Nephralgia, 1071 # 

Nephrectomy, 709 

Nephritis 080, acute, 686; after diphtheria, 204; 
chronic, 692, chronic liicinorrhiigic. 093; in 
tonsillitis, 446, Hurgual treatment of, 702 
Nephritis, chronic desi|jmmutivo, tM»2, chronic 
iliffuse. with exudation. 092, chronic^ntcrstitinl, 
094, chronic pareiicliyinntous.092, chronic tubal, 
692, consecutiV.e. 703, hamiorrluigea m, 699, in¬ 
creased tension in, 098, hi ervsiirhw. 212, in inn- 
luria, 10, lymphoma bam, 88, nrhitioi^ of henrt 

hjpertryphy to. 090, in scarlet fever. 134; in 
typhoid fever, 88, wippurative. 704, syphilitic, 
277, urine in, 098, vomiting in, 099 • 


Nophrolithiusis. 709. 

Nepliro-phthisis (see Kiunky, Tuhkhculowh or). 
Nephroptosis, 529. 064. 

Mephrorrhaphy, 006. 

Nephrotomy, 709 
Nephro-typhus, 88 
Nerve-fibres, inflammation of, 998. 

Nerve-ns>t symptoms, 938. 

11 Nerve-storms,” 1008 

Nerves, anastomosis of, in facial paralysis, 1022. 
Nervw, duw of peripheral, 1108, dmcaim. of 
ccrciiral, I00S, dl«easm of Hpmnl, 1033. 

Nerve* Idons of anterior rriiml. 1038, circumflex, 
1036 exirrnai popliteal, 10.9*. gluleal. 1038, in¬ 
ternal popliteal, 1039, long thoracic. 1036; me¬ 
dian 1037, musculn-epiral, 1036, obturator, 1038, 
BCintic, 1038. "mail wmlic. 10:48; ulnar, 1037. 
Nervous dmrrhirn, 498. 1082. , 

Nervous dyspepma. 490 
Nervous system. diseases of, 867; diffuse. 923. 
Nettle rn-h (see I’liTirAlin) . 

Nniralgm 100*. ™>'"™ ,,f " X> "' 
ToTrrmc-ncrip.ml. 1033. 1070, epllepllfnrn . 

lOCoi influence of mnlana in, Ml 

1070 lumbar, 1071. of nerve, nth* »'• 

phrenic ’ I 070 i(C n ^' 

CT— T'of.^1 .064,; 

visceral, 1071. 
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N surest h&ia, 1086; sexual, 1001; traumatic, 1096. 

Neuritis, 008; arsenical, 1002; aeoending, 1000; from 
beer, KX)2; fasciana, 0C8; Interstitial, 000; of in¬ 
fants, progressive interstitial hypertrophio, 022; 
lipocnatous, 000; localised, 008. 090; parenchy¬ 
matous, 900; multiple, 060,1000; alooholicfcJOOl; 
endemic, 240, 1003; in dljfhtheria, 204; migra¬ 
tory, 1000; in chronic phthisis, 334; in the infeo- 
tiousdiaeases, 1002; in typhoid fever, 86; recurring, 
‘1001; saturnine, &77,*1002; sympathetic, 1000; 
{faumatic, 008; optic, 1008; tom sine, 1002. 

Neurofibroma tods, generalised, 1005. 

Neuroglioma, 088. ' 

Neuromata, 1004; "amputation,” 1005; plexiform, 
1004. m 

Neurone, structure of, 867; function of, 868; degen¬ 
eration «of, 868; regeneration of, 868. 

Neuro-retinitis, in aruemia, 1007. 

Neuroses, occupation, 1072; traumatic, 1006. 

Neutrophiles, 736. 

New-born, haemorrhagic diseases of, 747. • 

New growths in the bowel, 521. 

NighJ-blindness, 1QQ8; in scurvy, 752. 

tfight-sweats in phthisis, 828; treatment of, 358. 

Night-terrors, 449. 

Ninth nerve, lesions of, 1026. 

Nissl (tigroid) bodies, 868. 

Nits, 53. 

Nodding spasm, 1632. 

Nodes, HavQarA’t, 300; Hebcrden'e, 391. 

Nodes, symmetrical, in congenital syphilis, 271. 

Nodules, rheumatic, 224. 

Noma, 437; in scarlet fever, 136; i.i typhoid, 80,01. 

Nbrmoblasts, 72£, 728. 

Noee, bleeding fjom (see ^pibtazib), 595. 

Nose, die&see of, 503. # 

Nummular sputa in phthisis, 323. c 

Nurse^contracture of Trotukeau, 1074. 

Nutmeg liver, 541. 

Nyctalopia, 1008; In scurvy, 752. 

Nylander’t bismuth test in diabetes, 415. 

Nystagmus, l(ty4; in FriedreieX't ataxia, 022; in 
insular sclerosis, 931; of miners, 1014. 


Obesity, 431; diabetogenous, 410. 

Obeemion, 1054. 

Obstruction of bowels, 610; acute, 522; chronic, 
522. 

Obturator nerve, affections of, 1038. 

Occipital lobe, tumors of, 000. 

Ocdpito-cervical neuralgia, 1033,1070. 

Occupation neuroses, 1072. 

Ochronotii, 681. 

Ocular palsies, treatment of, 1017. 

Oculo-motor paralysis, recurring, 1013. 

Odor, In small-pox, 117; in typhoid fever, 75. 

(Edema, angb-neurotic, 1103; febrile purpuric, 744; 
of glottis, 598; hereditary, 1104; of lungs, 610; 
of brain, 065; malignant, of anthrax, 253; of the 
brain, in uremia, 683, 965. 

(Edematous laryngitis, 508. 

Oertd'a method in obesity, 482,829. 

'(Esophageal bruit, 454; varioes, 452. 

«<E«ophagiamus ( 453. 

(Esophagitis, acute, 451; chronic, 453{ fibrinous, 
453; membranous, 452. 

OEsophaco-oalada, 455. 


(Esophago-pleuro-cutaneous fistula, 456. 

(Esophagus, dissasea of, 451; canon 1 of, 454; -dila¬ 
tations of, 456; diverticula of, 45tft hemorrhage 
from, in cirrhosis of liver, 550; paralysis, of, 458; 
post-mortem digestion of, 455; rupture of, 455; 
spasm of, 453; stricture of, 453; syphilis of, 276; 
tuberculosis of, 340; ulceration of, 452; varioeg-pf 
veins, in cirrhosis of liver, 452, 550. 

Ofdium albicans, 436; oldiomyoosis, 2. 

Olfactory nerves and tracts, diseases of, 1005. 

Omentopexy in cirrhosis of the liver, 563. 

Omentum, tuberculous tumor of, 311; tumor of, 
in canoer of the peritoneum, 588. 

Omodynia, 307. 

Onomatomania, 1054. 

Onychia, in arthritis deformans, 302; in looomotor 
ataxia, 802; syphilitic, 208, 270. 

Operation per $e, effects of, in epilepsy, 1066. 

Opemtion, tuberculosis after, 295. 

Ophthalmia, gonorrhoeal, with Arthritis, 226. 

Ophthalmoplegia, 014, 1016; externa, 1016; inter¬ 
na, 1016. 

Opisthotonos, cervical, in infants, 028; in tetanus, ' 
260. 

Opium, poisoiyng, diagnosis from uremia, 680; 
habit, 373; smoking, effects of, 373. 

Oppenheim’a disease, 1114. 

Opsonic index in tuberculosis, 356, 

Optic nerve atrophy, 1009; hereditary, 1000; 
primary, 1000; secondary, 1000; in tabes, 880. 

Optic nerve and tract, diseases of, 1006. 

Optic neuritis, 1008; in abscess of brain, 904; in 
brain-tumor, 080; In tuberculous meningitis, 303; 
in typhoid fever, 87. 

Oral sepsis, 440. 

Orchitis, in malaria, 23; in mumps, 147; interstitial, 
in syphilis, 277; in typhoid fever, 88; in vanola, 
110; parotidea. 147; tuberculous, 348; value of 
in diagnosis, 348. 

Ornithodorus moubata, 53; 0. Savignyi, 53; 0. 
megnini, 53. 

OAhotonos, in tetanus, 260. 

Osteitis deformans, 1106. 

Osteo-arthropathy, hypertrophic pulmonary, 1107. 

Oe|gpgenesis imperfecta, 1108. 

Osteo-myelitis simulating acute rheumatism, 225. 

Osteophytes in arthritis deformans, 300. 

Otitis-media, in typhoid fever, 87; in scarlet fever, 
136; in meningitis, 163; meningitic symptoms in, 
926. 

Ovaries, tuberculosis of, 348. 

Over-exertion, heart affections due to, 821. 

Oxalate-of-lime calculus, 710. 

Oxaluria, 678. 

Oxygen, inhalations of, in diabetlo ooma, 423; in 
pneumonia, 102. 

Oxyuris vermicularis, 30. 

Oysters, poisoning by, 383; and typhoid fever, 
63. 

Pachymeningitis, 923; oervicalls hypertrophic*, 924; 
hamorrhagica, of oerebral dura, 023; of »P inal 
dura, 024. 

Paoet'a disease, 1106. 

Pain, In appendicitis, 514; in canoer of stomach, 
483; in pleurisy, 645; in pneumonia, 174; in nicer 
of the stomach, 474. * 
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pnlgte l peralyslsof l ln<Uphtheii&,204: in facial par* 
'llysla. 1024^ perforation of.m scarlet fever, 136. 

Palate, tuberculosis of, 330. 

PalpaUe kidney, 664. 

Palpitation of heart, 832. 

Falaiee, cerebral, of children, 010, 986. 

Pllay, lead,«377; obstetrical, 1035; shaking, 1042. 

Paludiam (aee Malarial Fever), 10. 

Pancreas, cancer of, 579; in diabetes, 413; oystaof, 
577; hamorrbage into, 673; tuinors of, 679. 

Pancreas, diseases of, 573; insufficiency of, 573. 

Pancreatic abscess, 576; diabetes. 414; calculi, 680. 

Pancreatitis, acute, 574; acute liiemorrhagic, 574; 
chronic, 577; fat necrosis in, 575, gangrenous, 
575; suppurative, 575. 

Panophthalmitis in exophthalmic goitre, 7GG. 

Pantophobia, 1089.. 

Papillitis, 1008. 

ParaoenteaiB, pericardia, 782; 4horaris, 654; acci¬ 
dents in, 654; atHominis, 592. 

Paresthesia (numbness and tingling), in neuritis, 
1000; in locomotor ataxia, 891; in tumor of brain, 
990; in primary combined sclerosis, 921. 

Parageusia, 1026. 

Paralysis, acute ascending, 918; aeute spinal, of 
adults, 918; acute, of Infants, 914, agitans, 1042; 
alcoholic, 1001; amratheain, 1003; asthenic bulbar, 
1113; atrophic spinal, 014; Bell's, 1019, bulbar, 
acute, 905; chronic, 904; of bladder, in myelitis, 
945; of brachial plexus, 1035; cerebellar, 054; in 
chorea, 1049; of circumflex nerve, 1030; crossed or 
^alternate, 051,973; “ crutch,” 1030; Cruveilhier’s, 
901; diver’s, 937; of diaphragm, 1034; after 
diphtheria, 204; following epilepsy, 1002; Erb's 
syphilitic spinal, 913; of facial nerve, 1019; of 
fifth nerve, 1017; of fourth nerve, 1014; general, 
of the insane, 805; of hypoglossal nerve, 1032, 
hysterical, 1078; infantile, 914; labio-glosso- 
laryngeal, 004; Undry's, 918; of laryngeal al>- 
ductore, 1027; of adductors, 1028; in lateral 
sclerosis, 009; from lead, 377; in locomotor atW, 
892; of long thoracic nerve, 1036; in meningitis, 
303, 927; of median nerve, 1037; of musculo- 
gpiral nerve, 1030; obstetrical, 1035; of oculo¬ 
motor nerves. 1013; of olfactory nerve, 1005; 
periodical, 1099; m progressive muscular atrophy, 
903; pseudo-bulbar, 905, 9.50; radial, 1030; of 
rectum, in myelitis, 945; of recurrent laryngeal 
nerve, 1027; secondary to visceral disease, 1000; 
rerratus, 1030; of sixth nerve, 1015; spinal, 
family form of, 912; of third nerve, 1013; of ulnar 
nerve, 1037; of vocal cords, 1027. 

Paramyoclonus multiple*. 1113. 

Paraphasia, 059. 

Paraplegia flasque, 913. . . 

Paraplegia, from alcohol, 1001; ataxic, , 
amends of spinal cord, 934, from compression of 
cord, 938; cervical, 947; diabetic, ■H8; 

940; from hemorrhage into cord, 93 , 
itary form of. 912; hyatencol, 914, 1070, m 
Uthyrirm, 384; from myelitis, 946; m 
384? spastic. of adults, 909; spasbea cerebral, 
910; aynhiUdo apinal, 913; from tumor of the 
oord, 942-in tabes, 892. 

Parasites, diseases due to a nim al, la 
Parasitic gastritis, 459. j 
Paraaltio haemoptysis, S6o 


Parasitic stomatitis, 436. 

Parasyphilitic affections, 269, 895. 

Para-typhoid infections, (A. 

“Parchment crackling ” in rickets, 427. 

Parenchymatou8 t ne|ihriti8, 092. 

Parti#, general, 895. 

Paneto-occipital region, brain turnon in, 990. 

“Paris green,” poisoning by, 370. 

Parkxnson'a disease, 1042. , 

Parosmia, 1000. ® 

Parotid bulm, 411.® 

Parotitis, epidemic, 140; deafness in, 1 IS; de¬ 
lirium ui, 147; chronic, 442, orchitis ifi. 147 
specific, 111; symptomatic, 411; after abdommul 
section, )J4l, imeumonin, 182, | mat-operative, 
441; in typhAid fever, 79, in typhus fever. 108. 
Paroxysmal lucuioglobinuria, tfrl. 

Parrot's disease, 7.54. 

Parrot's ulcers, 430. 

Parr\’s ihsease, 765. 

Patellaf-tendon reflex (see K^kk-jkrk). 
Pathophobia, 1089. 

Pectoriloquy, 331. • • 

Pediculi, 53, relations of,\o*lnche bleuAtra, 54, 71 
Pediculosis, 53. # 

Podiculus capitis, 53, 1*. cnnmris, 51. 

Peln^iatu, 54, 75. 

Pehosis rlieumutica, 224,741, it chorea, 1051. 
Pellagra, 3X4. 

Pelvis of kidney, affertioiy of (sec Pyelitis). 
Pemphigoid purpura, 744. ® 

Pemphigus noonatorum, 209. 
l’entastonies, 52. *. # 

Peptic ulcer, 470, dys|>C|>sia, in, 4J4; hxmnrrhngfl 
in, 471; jejunal, 473; pusn in, 474( tem^*rness on 
pressure Jn, 175. • 

Peptones ill the urine, 074. • 

Perforating ulcer of foot in tabes, 892; in diglietes, 


417. 

Perforation of bowel, in dysentery. 0, 245; in 
typhoid fever, 07,81. 

Periarteritis, gummatous, 277; nod<»a, HflO. 


'ericardml friction, 777. 

'encardite brightique, 775. 

'enciirditH, 775; acute fibrinous, 770; aphonia in, 
779; chronic adhesive, 782; delirium in, 779, 
dysphagia in, 779; epidemics of, 770, epilepsy in, 
779; from extension of disease, 775, from foreign 
body, 775; in chorea, 1050; In fietus, 776; in 
gout,' 405; in rheumatism, 223; hu morrhngic, 
778; hyi>crpyre\in iff, 777, 770; idiopathic, 775; 
mental symptoms in. 779, primary, 775, pulsus 
paradoxus in, 779; secondary, 776; tuberculous, 
309 with effusion, 778; in typhoid fever, 09, 78 
Pericardium, adherent, 7X2; Friedreich's sign in. 

783; culcified, 785. , . _ j 

Pericardium, diseases of. 775; tulierculosu of, 309, 

Perichondritis, laryngeal, In typhoid fevef, 68 84; 

in tuberculosis, 000. j 

Perigastric adhesions, 473. 

Perihepatitis, 562, 587. 

Perinephric abscess, 717. 

Perinephritis, chronie. 717. » 

Perinuclear baeophihe grnnulee, 

Periodical paralysis, 1099. 

Periosteal caobeaia, 783. 
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Peripheral neuritis, 008. 

PeringmofcditU, 533 . 

Peristal Cio unreel, 400,1082. 

Peri ton® urn, diseases of, 680. 

PeritOnaum, fluid, in, 689,602; cqpoer of, 51$; new 
growths in, 688. V 

Peri ton® urn, tuberculous oft 310; tumor forma¬ 
tions in tuberculosis of, 311. 

Peritonitis, actinonprcotic, 204; acute general, 616. 

* 680; appendicular, 51ft, 686; ohronio, 686; chronic 
^morrhagic, 588; diffuse adhesive, 687; hysteri- 

* cal, 583; idiopathi^, 580; in infanta, 684; in 
typbbid fever, 82; leukafaic, 734; local adhesive, 
686 ; localised, 584; pelvic, 686; perforative, 680; 
primary, 680; proliferative, 8*?; pyemic. 581; 
rheumatic, 680; secondary, 680; septic, 681; sub- 
phrenis, 584; tubdhmlous, 310, 588. 

Peritonitis, tuberculous, effects of operation on, 591. 

Perityphlitis, 519. 

•*Perles” of Laennec, 611. 

pernicious anemia? 75^4. * 

Pernicious malaria, 15, 21. 

Perqpeal type of muscular atrophy, 905. 

Pertussis (see Whoopwcscouuh), 148. 

Pesta magna, 112. 

Pestis minor, 240. * 

Petechia, 743; in epilepsy, 1062; in relapsing jpver, 
110; in scurvy, 7$2; in amah-pox, 115; in typhoid 
fever, 74; in typhus fever, 107. 

Petechial fever, 157. 

Petit mal^l058, 1062; in general paresis, 808. 

Peyer ’1 patches in typhoid fever, 65; in tuberculosis, 
341. 

Phagocytosis in^eryaipelas, 211; in tuberculosis, 290. 

Pharyngitis, 44j£; acute, 442; chronic, 443; sicca, 

443. * . 

Pharynx, acute infectious phlegmon of, 444; 
haemorrhage into, 442; * hyperaemia of, 442; 
oedema of, 442; paralysis of, 1027; spasm of, 
1027; tuberculosis of, 339; ulceration of, 443. 

Pharynx, diseases of, 442. 

Philadelphia hospital, relapsing fever at, in 1844, 
109;» statistic* of cerebro-spinal fever, 161; of 
delirium tremens in, 372. 

Philadelphia Infirmary for Nervous Diseases, 
statistics of chorea, 1045; of epilepsy, 1069. 

Philadelphia, tuberculosis in city wards, 291; 
yellow-fever epidemio in 1793, 233; typhus 
epidemic in 1883, 100. 

Philippine itch, 113. 

Phlebitis of portal vein, 564.* 

Phlebo-scleroeds, 851. 

Phlegmon, acute infectious, of pharynx, 444. 

Phobias in neurasthenia, 1089. * 

Phosphates, alkaline, 679; earthy, 679. 

Phoephatic calculi, 710. 

Phosphaturia, 679. 

Phosphorus poisoning, similarity of acute yellow 
atrophy to, 640. 

Phrenic nerve, affections of, 1034; neuralgia of, 

• 1070. 

Phthirlatis, 63. 

•phtWriu. pnbli, 54. 

• Phthisical frmnje, Hippocrates’ description of, 203. 

Phthisis, 812; chronic ulcerative, 317; acute 
pneumonic, 813; arteriosclerosis in, 337; basio 
form of, 818; Bright’s disease in, 334; of eoel- 


minera, 631; chronic arthritis in, 837; cough fat. 
323; endocarditis Jn, 821, 333; diagnosis of,-836; 
distribution of lesions in, 317: erySpelas in, 337; 
fatal hemorrhage in,'338; fever in, 827; forms of 
cavities in, 819; gastric symptoms of, 883; 
hemoptysis in, 326; modes of death in, 338; modes 
of onset in, 321; physical signs of, 329; pneumoWa 
in, 337; relation of fistula in ano to, 341; sputum 
in, 323; summary of lesions jn, 318; typhoid fever 
in, 337; vomiting in, 333. 

Phthisis, fibroid, 336, 628; floridm, 316; renum, 346; 
syphilitic, 274; of stone-cutters, 631; unity of, 
297; ventriculi, 481. 

Physiological albuminuria, 672. 

Pin mater, diseases of, 926. 

Pick’s disease, 783. 

Picric-acid test ft>r albumin, 674. 

Pigeon-breast, in rickets, 428; in mouth-breathers, 
449. * « 

Pigmentation of skin, from arfcnio, 380; in Base¬ 
dow's disease, 767; from phthiriasis, 64; in 
Addison’s disease, 757; in chronic pulmonary 
tuberculosis, 335; in melanosis, 758; in peritoneal 
tuberculosis, 311; in scleroderma, 1109. 

Pigmentation viscera in pellagra, 384. 

Pigs, tuberculosis in, 284. 

Pin-worms, 39. 

Piroplaamosis, 9. 

Pitting in small-pox, 117; measures to prevent, 122. 

I Pituitary body in acromegaly, 1106; in gigantism, 
j 1106; tumors of, 991/ 

Pityriasis versicolor, 336. 

Placenta, tuberculosis of, 348. 

Plague, 239; bubonic, 240; septicemic, 241; pneu¬ 
monic, 241; spots, 241. 

Plantar neuralgia, 1071. 

Plaques jaunes, 978. 

Plasmodium malaria, 12; preoox, 13; vivax, 12. 

Plastic bronchitis, 613. 

Pleura, diseases of, 643. 

Pleura, echinococcus of, 36; tuberculosis of, 308. 

PAural effusion, Baccellx’s sign in, 647, 649; com¬ 
pression of lung in, 645; hamorrhagic, 650; 
position of heart in, 646; pseudo-cavernous signs 
in, 647; purulent, 648; serous effusion, constitu¬ 
ents of, 045; sudden death in, 648. 

Pleural membranes, calcification of, 055. 

Pleurisy, acute, 043; chronic, 855; diaphragmatic. 
651; dry, 655; with effusion, 643, 655; encysted, 
651; fibrinous, 643; hamorrhagic, 650; interlobar, 
651; in typhoid fever, 85; pain in side in, 645; 
plastic, 643; pleural friction in, 647; primitive 
dry, 656; pulsating, 649; purulent, 648; sero¬ 
fibrinous, 643; tuberculous, 308, 644, 660; vaso¬ 
motor phenomena in, 656. 

Pleurodynia, 390. 

Pleuro-pericardial friction, 330, 777. 

Pieuro-peritoneal tuberculosis, 308. 

Pleurothotonos in tetanus, 260. 

Plexiform neuroma, 1004. 

Plica polonica, 53. , 

Plumbisra, 375; and gout, 398; as a cause of renal 
cirrhosis, 696; paralysis in, 377. 

Plymouth, epidemio of typhoid fever at, 62. 

Pneumatosis, 491. 

Pneumaturia, 416, 681. t, 

Pneumococcus. 167, 644. • 



Pneomogutrio Mira 1060. > 

Pneumogaztno nerve affections of 1027; cardiac 
branches 9 , 1029; tutrSi and oesophageal ' 
brashes of, 1029; laryngeal branches ot 1027, 
pharyngeal branches of, 1027; pulmonary- 
branches of, 1029. 

Pneumonia, acute croupous, 164; abscess in. 180; 
acute delirium in, 179; anesthesia, ISA; anti- 
pneumococdo scrum in, 191; bleeding in, 190; 
oaeeous, 323; clinfcal varieties of, 182; colitis, 
croupous, in, 172, 281; complications of, 180; crisis 
in 174; delayed resolution in, 185; diagnosis from 
acute pneumonic phthisis, 315, diplococcus 
pneumonia, 107; endocarditis in 171, 180- en¬ 
gorgement of lung in, 170; epidemics of, 1G0, 
fever of, 172; gangrene in, 187; gray hepatiza¬ 
tion in, 170; herpes in, 170; immunity from^OO, 
in diabetes, 183;’ in infants, 183; in influenza, 
185; in old nge, 183; meningitis, in, 172, *181, 
mortality of, 187;pericarditis in, 171,180, pseudo- 
crisis in, 174; purulent infiltration in, 170, re¬ 
currence of, 182; red hepatization in, 170, re¬ 
lapse in, 182, resolution of, 170; serum therapy 
in, 109; thrombosis in, 181; toxmmia in, 188; 
trauma in, 10G , 

Pneumonia, a|>ex pneumonia, 182; aspiration or 
deglutition, G21; asthenic, 184; central, 183; 
“cerebral,” 179, cheesy, 297; chronic interstitial, 
028; contusion, 100; creeping, 182, double, 182; 
ether, 185, epidemic, 184; fibrinous, 104, hypo¬ 
static, 015; in malaria, 16; interstitial, of the root, 
in syphilis, 274, in typhoid fever, 84, larval, 184; 
lobar, 164; massive, 182; migratory, 182; pleur- 
ogenous interstitial, 628; post-operative. 185; 
scrofulous, 297; secondary, 183; terminal, 183; 
toxic, 184; typhoid pneumonia, 184; white, of the 
feetus, 273. 

Pneumonitis, 104. 

Pneumonokomoais, 631. 

Pneumo-pericardium, 785. 

Pneumo-peritomrum, 583. 

Pneumorrhagia, 617. * 

Pneumothorax, 657, accutissimus of Unvemcht, 
658; after tracheotomy, 003, chronic, 000, 
Hippocratic succusaion in, 659, m phthisis, 320, 
from muscular effort, 058, recurrent, 658. 
Pneumo-typhus, 69, 84. 

Podagra, 397. 

Pododynia, 1071. 

Poikilocytusis, 722, 728. 

Poisoning, by arsenic 370; by food, 380; by grain, 
383; by load, 375, by meat, 381; by milk-products. 
383; ptomaine, 381; by wwer-gM, 3«3. by 
vegetables, 383; shell-fish and fish, 383. 
“Poker-back," 302. 

Folarlscope teet in diabetee, 415. 

Polienoep ball tie, 988; superior, 1017. 

Polio-myelitis, acute and subacute, in adults, #18, 
anterior ncute, 914; epidemics of, 915; etiology 

of, 916; anterior chronica, 901,914. 

Polyadenoraata, 486. 

Polyaffnla, 732. 

.Polyarteritis acuta nodosa, 860. 

Polyoythamia, in diabetes. 416; in gastric ulcer, 
475; with enlarged spleen and cyanosis, 762. 

Polymyositis hfflmoTTbflMnc*. 1H2. 

Polyneuritis, acute febril^lOOO; recurrens. 1001. 


Polyorrhomenitia 308. 587 

Polyphagia, 414 

Poly pnera, 1116. • 

Polyserositis, 308, 587, 784. 

Polyuria (sec Diahitkh iNsirinua). 

Polyujfa, in aUPcmiuml tumor*. 424; in hysteria, 
421. 1078, in typhtUri fever, 87 
Pons lesion* of. 952, tumor* of. 001. 

Poplitenl nerve puralyHi* «f. 1038. 

Porcmrphnlus, 086. • * 

Porooep Indus constrfetu* 52 

Portal vein, disease* of W, thrmnbozis of, 542? ' 
suppuration in, 504, • • 

Post-epileptn s>nipt *hum 1002 
Posterior creel ir:irt«-r\ Idnrkmg of. 979. 
Post-henupleghr ehnreu, 087, epilepsy, |W7. 10(13; 

movements, US7. • « 

Post-mortem movements m cholera bodies, 230. 

Post-pharyngeal abscess, 1 14. a • 

Post-trillionI, aniriniJi, 70; tcin|>cratiire, 72 
PotutogMiisfiniiig, 384 • 

Pott'* disease, 038 s 

Pregiiaiuv, and anile yellow trophy, 538'^and 
chorea, 104(1;and Heart aliaeaHe, 814, and phthisis, 
351; and typhoid fe\er, 92. 

Prcsyatnlie murmur, 810 * 

Priapism iii leiikieinia, 734. 

Pncluy heat (hoc IJhth'akiO* 

Procession caterpillar, effects of,f>6. 

Professional spasms, 1072. 

Prof etna law, 200 
Progeria, 771 
Pruglottis of ticnia, 28. 

Pnigressivo muscularatmpliv, 901; neural, 00 5 • 
Progressive pernicious aniyuua, 72^, NimmI iii, 727. 
Prophylaxis, against cholera, 232, .igimnfl Miirvy. 
752, against tuliereiAosiH. 351, iig.unst t.eimi 30; 
against trichina. 44f against typhoid feve?, 90, 
agmiiHt yellow fever, 23H 
Prostate, tiilierculoHW of, 347 
Proteus vulgaris, in appendicitis, 512, in epidemic 
jaundice, 304, m incut poisoning. .'^1 
Protozoa, diseases roused by, I, parasitic, I 
Prune-juice expeetorution, 642. 

Pruritus in diabetes, 414, 417, in lloitt/kin'a disease. 
741, m lir.iiimi, 684, in obstructive jaundice, 
535, in gout, 405, m timin' disease, 767. 
Psammoma of spinul coni, 941. 

Pseudo-anii’niiii, 718 

Pseudo-apoplectic seizures in fatty heart, 828; with 
slow pulse, 838 • 

Pseudo-hihury colic, 551. 

Pseudo-bulbar paralysis, 905, 050. 
Pseudo-cavernous signs, 331, 647, 652. 
Pseudo-cyesis, 1079. 

Pseudo-diphtheria, 190 
Pseudo-hydrophobia, 258 _ 

Pseudo-hypertrophic muscular paralysis, 900 
Paeudo-Ieukarma, 738 
Pseudo-lipoma, supraclavicular. 770. 
Pseudo-paralysis, syphilitic, 754. 

Pseudo-ptosis, 1014. t 

Pseudo-scli'-rose en plaques. 931. 

Pseudo-tabcz. 120 . . ^ 

Pseudo-tuberculosis bominia strep tothrica, • 

Priloms, 500 
Psittacowz, 308. 
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Psoriasia/buccal, 430. 

Psorospermiasis, 1; Internal, 1; outaneoua, 2. 
PsycCtasthenia, 1091. u 
Psychoses, typhoid, 86. 

Psychosis’polyneuritica, 370. p 

Ptomaine poisoning, 381. 

Ptosis, forms of, 1013; hysterical, 1013; In ataxia, 
889; pseudo, 1014. 

Ptyalism, 437, 440., 

Pbberty, barking cough bf, 1081. 

Pi^bx, irritans, 54; penetrans, #5. 
fulmonal-cerebral absjysaes, 994. 

PulmoHuy (seeLcNas); ajfcplexy, 618. 

Pulmonary artery, sclerosis of, 851; perforation of, 
880. m % 

Pulmonary hamorrhage, 325, 617. • 

Pulmonaey orifice, • congenital lesions of, 845; 
atresia of, 845; stenosis of, 845; tuberculosis in, 

• 337. 845. • ' 

Pulmonary osteo-arthropathy, hypertrophic, 1107. 
Pulmonary valve, insufficiency of, 813; stenosis of, 
813. * 

Putting pleurisy.J649. 

Pulsation, dynamic, of aerta, 860. 

Pulse, alternating. S34; dicrotic. 70, 76; under in¬ 
fluence of digitalis,* 817; intermittent, 834; ir- j 
regular, 834; bigeminal, 834; trigeminal, 834. 

Pulse, capillary (»e Capillary); Corrigan, 801; 
tffcter-ham mer •») 1. 

Pulse, slow, in tuberculous meningitis, 302; in 
jaundic* 536 (see BrXdycardiv, 836). 

Pulsus paradoxus. 779, 784, 834. 

Pupil. Argyll Robertson, 889, 897, 1014. 

Pupillary inaction, heniiopic, 1012. 

Pupils, unequal^ 1014; ii^general paresis, 897- 
Purpura.* 742. arthritic. 744; cachetic, 743; ful- 
minans, 745; Henoch's, 745; infectious, 743; 
mechanical, 744; neurotif. 743; pelioeis rheuma- 
tica in, 744, haemorrhagica, 745; myelopathic, 
743; pemphigoid. 744; simplex, 744; sympto¬ 
matic, 743; toxic. 743; urticans, 744; variolosa, 
il8. 

Purpuric oedema, febrile, 744. 

Pus in the urine. 678. 

Pustule, mulignant, 253. 

Putrid sore mouth, 435. 

Pyamia, 213; arterial, 791; Idiopathic, 216; post¬ 
typhoid, 89 

Pyamic abscess of liver, 563, 566. 

Pyelitis, 703; intermittent fever in, 705; pyuria in, 
676, 705; in typhoid feve.-, 88. 

Pyelonephritis. 703. 

Pylephlebitis adhesiva, 642. 

Pylephlebitis, in dysentery, 246; in pyamla, 217; 
suppurative. 542. 564. 

Pylorus, hypertrophic stenosis of, 486; congenital 

* hypertrophy of, 487; insufficiency of, 492; spasm 

of. 492. , 

Pyonephrosis. 703 
Pyo-pneumothorax. 309, 667. 

^Pyo-pneumothorax subphrenlcui, 472, 585, 660. 
Pyorrhoea alveolaris, 439. 

* Pyramidal tract, 870. 

• Pyuria, 676; Jn typhoid fever, 88. 

Quarantine against cholera, 232 
Quartan ague. 17. 


Quincke’s disease, 1103; lumbar punctura, 163.028, 
998. 

Quinine raah, 137, 743. 

Quinsy (see Tonsillitis, Burruaanra). , 
Quotidian ague, 17. 

Rabies, 255. 

Radial paralysis, 1036. 

Rag-picker’s disease, 254. 

Railway brain, 1096; spine, 1096. 

Rainey's tubes, 1. 

Rapid heart, 835. 

Rashes, from drugs, 137, 743; in glanders, 262; In 
measles, 142; in relapsing fever, 110; in rubella. 
145; in scarlet fever, 132; in small-pox, 115,116; 
fax syphilis, 268, 270; in typhoid fever, 74; in 
t^_,hus fever, 107; in pyamla, 217; in vaodnation, 
i26; in varicella, 129. 

Raspberry tongue ip scarlet fever, 133. 

Ray-fungus (actinomycee), 263. 

Raynaud's disease, 1100; aphasia in, 1101; and 
scleroderma, 1110; epilepsy in, 1101; hamo- 
globinuria in, 1101. mm * t 

Reaction of degeneration, 881,1003,1021. 
von Recklinghausen's disease, 1005 
Recrudescenoe of fever in typhoid fever, 72. 

Rectal crises in tabes, 891. 

Rectum, irritable, 1082; stricture of. 276; syphilis 
of. 270; tuberculosis of, 341. 

Recurrent laryngeal nerve, paralysis of, 1027. 
Recurring multiple neuritis, 1001. 

Red softening of brain, 978. 

Redux crepitus, 177. 

Reflex epilepsy, 1060. 

Reflexes, absence of, in transverse lesion of the cord, 
939. 

Reflexes in ascending paralysis, 919; in cerebral 
hemorrhage, 074; in locomotor ataxia, 889, 891; 
in poliomyelitis acuta, 916; in spastic paraplegia, 
910; in hysterical paraplegia, 914, 1079; in 
progressive muscular atrophy, 903. 

Regurgitation, tricuspid, 811. 

Reichmann's disease, 492. 

Relapse in typhoid fever, 92; in scarlet fever, 136. 
Relapsing fever, 109; spirillum of, 110. 

Remittent fever, 20. 

Renal calculiiB, 709. 

Renal, colic, 711; epistaxis, 669; sand, 709; syphilis, 
277; sclerosis, 694. 

Rendu’s type of tremor, 1080. 

Ren mobilis, 064. 

Resolution In pneumonia, 170; delayed, 185. 
Resonance, amphoric, 331, 658; tympanitic, 331 
640, 658. 

Respiratory system, diseases of, 593. 

Rest treatment, 1086; in aneurism, 861. 

Retina, lesions of, 1006. 

Retinal hyperasthesia, 1008. 

Retinitis, 1007; albuminuric, 1007; in amends. 
1007; in malaria, 1007; leuksemic, 1007; PUT 
mentosa, 1007; syphilitic, 268,1007. , 

Retraction of head in meningitis, 803, 927; in otiu* 
media, 926; in typhoid fever, 85. 

Retro-collio spurn, 1031. 

Retroperitonaum, hamorrhags into, 114. 
Retro-pharyngeal abscess. 444. 

Retropulaion in paralysis agitani, 1044, 
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ftevaodnation, 125. 

Rhabditis Niellyi, 47. 

Rhabdo-myr ma of kidney, 714. 

Rhabdonema intestinale, 51. 

Rhactitio bones, 426. 

Rhachitfs, 426. 

Rhacadee, 270. 

SteumatW 1 fever, 219; cerebral complication, of. 
224; endocarditis in, 223, fibrous nodule. i„ •>•>., 
germ theory of, .221; hereihty in. 220 , hyper¬ 
pyrexia in, 223; metabolic theory of 'oo, 
nervous theory of, 221, pericardm. ni, 2231 
purpura in, 224; sudden death in 225 
Rheumado gout (see Arthritis DtFoitUAvO 
Rheumatic nodules, 224 

Rheumatism, chronic, 394, inuBCiilar, 3%, sub¬ 
acute, 223, and tonsillitis, 445.., 

Rheumatoid arthritis (see Arthritis I)» iorm*\s) 
Rhinitis, fibrinous, fioi; membruiioiiH, 201, syuhi- 
litio, 260. , 41 

Ribs, resection of, j n empyema, 655. 

Rioe-water stool* 231. 

Rickets, 420. acute. 430, 753, fu?tal, 709 
Riga's disease, 150, 435. 

Rigidity, earh, m hemiplegia, 970, lale, 074 
Rigors, in abs< ess of bram, 904, in’ abscess of liver, 
505; in ague, 1G, in pneumonia, 172. in pyaunia, 
217; in pyelitis, 705; in tuberculosis, 322, in 
typhoid fever, 74 
Risus sardonic, ns, 200. 

Rock-fever, 24S. 

Rocky-mountam fever, 308 
Romberg’s masticatory spasm, 1018, symptom, 890. 
Root-nerve symptoms in compression paraplegia, 
938. 

Rosary, rickety. 428 

Roseola (sec Horn- Rash ofTtpiioio), 74, epidemio, 
145; syphilitic, 208. 

“ Rose cold,’’ 594 

Rose rash in t\ph<ud fever, 74. 

Rotation in epilepsy, 1001. 

Rotatory spasm in hysteria, 1080 0 

Rotheln, 145. 

“ Rough-on-rats” poisoning by, 379. 

Round-worms, 38 
Rub (see Fhictio\). 

Rubella, 145 

Rubeola, 140, notha, 145. 

Rumination 491. 

Ruqning pulse m typhoid fever, 76. 

Sable intestinal, 532. 

Soccharomyces albicnns, 436. 

Sack's disease, 912 

Sacral plexus, lesions of, 1038. 

St. Vitus's dance, 1045 
Salaam convulsions, 1056, 1080 
Saline injections, intravenous, in diabetic eomn, 
423; subcutaneous, m cholera. 233 
Saliva, arrest of, 441: Bupersecretion of. 440 
Salivary glands, diseases of, 440; inflammation of, 
441. 

Sallvadon (see Pttalism). 437, 440; in small-pox, 
117; in bulbar paralysis, 904. 

Salpingitis, tuberculous, 348. 

Saltatory spasm, 1055. 

Sanatoria, treatment of^tuberculotfs in, 354. 

78* * 
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Send, intculmal. 532; renal 709 
Sapnruiia, 213 
Saranac Sanitarium. 354 
SWeli" 1 , ventnriili, 411s. l„„ B 
Sare^>»H.M,eW,e n 1. s .. ,‘ 

Saerfnm. of lira,,, JI8S, „f hi, 7|4 . „ w 
on,™ sIT <*1. tnelanotlc, 

Sarroptes scahici 52 , • 

Saturnine neurit 1^1002 
Saturnism 375 


SauM.igr pOisoning, • 

Scnpulod\ nisi. 397 
Scarlatina iiuli i^x. 132 
Scnrtufinahuuy eriiptinne. 131 . 

Searlatiuttl iieplinliH 134 

Seorlet fever. 1.10, immnoee form, 134; olypiral 

form, 134, eomoh. a. nn.l emnielii', 134 - 

drmpinmntloii in. I If, eruption in. 1.12, fiilmiiinnt 
lolly vanety, 131, hiemorr||ain<' form, 134 , 
I'llleillon of, 132, mfeetflllv of, |;«J, lag, 

..10.132, Iiiuliimnill, 131, puerperal (an, Hu it- 

'■o Al l, Alirmeal, 131, pd ly'phonl fever, till, |;n 
Sn1 11 hIohj" 111 II 11 liumiiilohuim, 27, Jn|.,iueiiiil vel 

Culloi, 28. . 


Sr haul tin e disease, 744. 

SeliKol-made chorea, 1010 
Schott treatment in m\<icardinl><yi«afic, 829. 
Schilltrr n granule masses, 3,43. *** 

SrhweutnuiT cure in oIxsW), 432. 

Sciatica, 1039 


Sciatic nerve, affections of. 1038 

Scirrhous ranrer of lung. Oil, „f s(„innrh, 480. 

Sclerema in cholera infantum, 607* 

Kelercliu nconutonini. 1 HJ9 » 

Scleroductvlie. 1110 • 

Scleroderma, 1109 t 
Sclerose on plaques, 930 

Sclerose ».f the brain, 928, diffuse, 929; dissemin¬ 
ated, 930, insular, 930, multiple, 029, miliary, 
929, tula*rous, 930. 

Sclerosis, rcrebro-spinnl. 929, degenerative, 029- 
developmental, 929; inflammatory, 929, of scurvy 
752 

Sclerosis, primary, lateral, 909; posterior spinal (see 
LoroMoTOH Ataxia), 880, in chronir ergotism, 
383, primary combined, 920, in tubercles, 290; 
renal G94, toxio combined, 922. 

Sclerostoinu, 45. 

Sclerotic gustntis, 40tJ 
Scohces of echinococcus. 34. 

Scorhutiis, 750. 

8crew-w>rm t 55. 

Scrivener's palsy, 1072. 

8crofula. 304, alleged protective inoculation by, 306. 
Scrofulous pneumonia, 297. # 

Scurvy. 750, infantile, 753; prophylaxis of, 752; 

sclerosis, 752. 

Scybala. 520 

Seasonul relations, of chorea, 1045; of malaria, 
10; of pneumonia, 167; of rheumatism, 219; 
typhoid fever, 59. 

Seborrhoca nigricans, 1083. 

Secondary contracture m hemiplegia, 974. 
Secondary deviation in eye muscle paralysis, 1015. 
Secondary fever of small-pox, 116, 
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3elf-limiufion in tuberculosis, 360. 

Jenulunar space of Trauhe, 647. 

R+Tnjl ynarc valves. aortic, *ncompetency of, 796. 
benile emphysema, 638. 

Sensation, painful, loss of, in syringomyelia, 943. 
Sensation, retardation of, in ataxii, 891. ^ 

Sensory system, disease® of, 886 
Septicsmia, 213; cryptogenetio, 215; general, 215; 

'gonorrhceftl ,282; progressive^U; pus t-t yphoid ,89. 
Beptico-pytcmia, 216.* ' 

Serratus paralysis, 1036. 

‘Serum disease, 205. c 
Seven-das' fever, 109. • 

Sewer-gas, and tonsillitis, 445; poisoning, effects of, 
363. • t 

Sex, influence of, in heart-disease, 814- 
Sexes, proportion of,* affected with acute yellow 
atrophy, 538; in chlorosis, 721; in chorea, 1045; 
jn exophthalmic goitre, 765; in general paresis, 
896; in hrrmophilia, 748. 

8haking palsy, 1042.* • 

Shell-fish, poisoning by,^83. 

Shingles, 900. # 

Ship-fever, 105. • • 

Shock as a cause of traumatic neuroses, 1096. 
Shock, death from, in Asute obstruction, 522. 
Shoemaker’s cramp, 1074. 

Sick headache, 1066. 

Sickn^, sleeping, V,*8. 

Siderodromophobia, 1089. 

Siderophobia, 1089. * 

Sideroftis, 631, 632. 

Signal Bymptom (in cortical lesions), 048, 090. 
Singultus (see Hiccough). 

Sinus tbrombosif, 983; and amcmia, 983; anil 
chlorosis 724, t»83; autochthonous, 983; second¬ 
ary, in ear-disease, 983. * 

Siriaai^ 385. • 

Sixth nftve, paralysis of, 1015. 

Skin, itching of, 417, 535, 684, 699, 767. 

Skoda'* resonance in pleural effusion, 646; in 
pneumonia, 176. 

Skull, of congenital syphilis, 270; of hydrocephalus, 
997; of rickets, 429; percussion of, 995. 

Sleeping sickness and trypanosomiasis, 7, 8. 
Sleep-start in mitral incompetency, 806. 

Mow heart, 836. 

Small-pox, 112; complications of, 119; confluent 
form, 117; contagiousness of, 112; discrete form, 
116; eruption in, 116; hamorrhagic, 117; inocula¬ 
tion in, 112; recurrent, 120; ’'accination in, 112. 
Small sciatic nerve, affections of, 1038. 

Smell, affections of sense of (see Olfactory 
Nerve), 1006. 

Snake-virus, purpura caused by, 743. 

Snuffles, 270, 

8 n/tening of brain, 977. 

Soil, influence of, in cholera, 230; in typhoid fever, 
61. 

Bolanin poisoning, 384. 

Solvent treatment of renal calculi, 713 
Soot, 436. 

•ordes, 79. 
gore throat, 442. 

Soya bread, 422! 

Spasm, congenital gastric, 487; pyloric, 492. 
Spasm, lock, in writer's cramp, 1073. 


Spasmodic wryneck, 1031. 

Spasms, in ergotism, 383; in hydrophobia, £ 
hysteria, 1077; of ?aoe, 1022; of nfhHclcq, 
facial paralysis, 1022; professional, 1072; 
tory, 1055. 

Spastio paraplegia of adults, 9Q9; hereditary 
hysterical, 914; Erb’t syphilitic, 913; chj 
910; secondary, 913. 

Specific infectious diseases, 67. 

Specific treatment of typhoid fbVer, 102. 
Spectra, fortification, 1067. 

Speech (see Aphasia), 055. 

Speech, in adenoid vegetations, 449; in 
paralysis, 904; in insular sclerosis, 930; in 
paralysis, 898; in hereditary ataxia, I 
paralysis agitans, 1043; scanning, in 
scle"jM8, 930. “ 

8pes*plithisica, 334. 

Spiiu^tifida, inyolvepient of cauda equina 
Spinal accessory nerve, paralysisflof, 1030. 
Spinal apoplexy, 936. 

Spinal concussion, effects of, 1097. 

Spinal cord, diffuse and focal diseases of, 1 
Spinal cord, affections of blood-vessels 
amcmia of, 934; chronic lepto-menin 
928; complete transverse lesions of, 93 
pressum of, 938; congestion of, 934; e 
and thrombosis of vessels of, 935; enc 
of vessels of, 035; fissures in. 937; foci 
of, 932; hemorrhage into, 936; lepto-n 
of, 925; localisation of functions of, 871 
meningitis of, 924; sclerosis, primary c 
of, 020, syphilis of, 271; tuberculosis 
tumors of, 941, unilateral lesions of, 93.’ 
Spinal epilepsy, 910. 

Spinal irritation, 1089. 

8pinnl membranes, hemorrhage into 93. 
of. 941. 

Spinal nerves, diseases of, 1033. 

Spinal neurasthenia, 1089. 

Spinal paralysis, atrophic, 914. 

SpLkls, Curtchmnnn'*, 611, 613. 

Spirillum of relapsing fever, 110. 

Spirocluete of Obermeier, 109; of syphili 
Splanchnoptosis, 528. 

8pleen, amyloid degeneration of, in sjt 
in tuberculosis, 321. 

Spleen, diseases of, 760; abscess of, "id 
761; endothelioma of 762; guninut 
infarct of, 761; tumors of, 761. 

Spleen, enlargement of, in congemtu 
269, 271; in malaria, 15, 17. 

8pleen, excision of, in leuluomia, 738 ^ 
Spleen, floating, 529, 760; pulsating, <3 
Spleen, in ague 15, 23; in anthrax. 2.»b 
of liver, 559 , 561; in Hodgkin’* di*" 
leukirmia, 732,734; in rickets, 42S. i; 
miliary tuberculosis, 299; in typh" ,< 

83; in typhus, 107. 

Spleen, rupture of 761; in malaria, 15« 
fever, 08. 

Splenectomy, statistics of, 738, 762. 

Splenic anwmia, 762. 

Splenic fever, 252. 

SplenUation of lung, 316, 615, 622. 
Splenomegaly, family or infantile l,r 
primitive, 762; tropical, fy 
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Spondylitis deformans, 302. 

Spendytoee rhuomiligue, 393 . 

Sporoaoa, 1? parasitic, 1. 

Spotted fever, 105, 157. 

Sprue, 500. 

Sputa, albuminoid, after aspiration of chest. 654 

• alveolar ,pc Us in, 603; amoeba coli in, 0, anchovy 
sauoe, 6; in cancer of lung, 642, in in Alien an. 
154; hmmatoulin^crystals in, 56C, m nnthmeosis. 
633; in asthma, 611; in bronchiectasis, 60S, 
in acute bronchitis, G02; in chronic bronchitis. 
604; in putrid bronchitis, G05, in gangrene of 
lung, 639. 

Sputa, in phthisis, 323; in pneumonia. 175; m 
acute pulmonary tuberculosis, 314; prunc-juice, 
642; uric-acid crystals in, 401. 

Staphylococci, iq broncho-pn^imonin, 62.*^ in 
diphthena, 196, in endocarditis, 789, m peritoni¬ 
tis, 581; in pneumonia, 168; in ^yieimii, *16, in 
septictemin, 2lf; in tonsillitis, 445. 

Status, epilepticus, 1061; hystcricuH, 1084. 

Statufrlymphatious, 755, sudden death in, 755. 

8tcllwag , » sign, 766. 

Stenocardia, 830. 

Steno’i duct, guseous tumors of, 442. 

Stenosis, of aortic orifice, 802; of mitral,orifice. 
808; of pulmonary orifice, 813, 845, of tricuspid 
orifice, 812 

Steppage gait, 378, 380, 1002. 

Sterooraceous vomiting, 522. 

Stercoral ulcers in colitis, 501. 

Stertor, in apoplexy, 970. 

Stiff neck, 396. 

Stigmata, in hysteria, 1083; in purpura, 744. 

StiU’a disease, 393 

Stitch in aide in pneumonia, 174; in pleurisy, 645. 

8tok*9-Adam s disease, 834, 837, 852. 

Stolidity of face in general paresis, 898. 

Stomach, atrophy of, 460; atony of, 492; chronic, 
catarrh of,459, eroaonsof, 470, foreign bodies in, 
480; hffimorrlnige from, 474, 487, hair tumors in, 
486; hour-glass, 175; neuroses of ,400, non-caffcer- 
ous tumors in, 186, syphilis of, 276, t uberculosis of, 
340; ulcer of, 470, waslung out of (lavage), 465. 

Stomach, cancer of, 479; acute, 485; absence of free 
HC1 in, 184, dingnosiR from gastric ulcer and 
chronic gastritis, 485; hicmorrhage in, 483; 
secondarv, 480, vomiting in, 482. 

Stomach contents, examination of, 483. 

Stomach, dilatation of, 467, tetany in, 468. 

Stomach, diseases of, 456. 
omatdtis,434, acute,434, aphthous, 434; epidemic, 
367; fetid, 435, follicular, 434, gangrenous, 437, 
herpetic, 436; mercurial, 437, neurotica chronica, 
436; parasitic, 436; pemphigoid, 430; vesicular, 
434; uremic, 685. 

Stone-cutter’s phthisis, 631. 

Stools, of acute yellow atrophy, 540; of cholera, 
231; of dysentery, 5, 244; of typhoid fever, 80. in 
hmmatemeeis, 489; of obstructive jaundice, 535 

Strabismus, 1015. 

Strangulation of bowel, 510, 524. 

"Strawberry” tongue in scarlet fever, 133 

Streptococci in diphtheria, 196; in endocarditis, 
788; in pneumonia, 168; in peritonitis. 581; in 
pleurisy, 644; in pygpraia, 216; in scarlet fever, 
131; in septicaemia, 235; in tonsillitis, 445. 
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Streptococcus diphtheriti,. 100. 

Streptococcus eryM|>elutos 211. 

Streptococcus pyogenc-? m broncho-pneumonia^ 
023; in erysiiM-lax, 211 ’ 

Strentothrix a^iiuiiinees, 263 * » 

Stry uro of bile-duct, 5-17 
Stricture of colon, (^kneerous, 521 
Stricture of intestine, 521, after d\senterv, 2-^, 
521, after tuberculous ulcer, 341, 

Stricture of (esophagus, -fed ' 1 

Stricture of pxIorHs, 486 (| 

Stricturenand tumors boo el, 521. 

Stroke, apoplectic. OOfl. • 

Strongylonles mtestmalis, 51. 

Stuttering in manth-bnmtliers. ||«l, 

Stj nan jicasifnts. arsenical habit in. 380. 

Subclavian nrtorv, murmur Iti and tliroMiing of, in 
phthisis, 331 

Suhphrcmc |*eritoiuiis, 581 » » 

Subsuit us tendiuum m Uphold fever, 85. 
Succifksion, Hippocratic, 650 • 

Succiissmn splash in dilated stomai h. 460. 

Sudaiiiinn. in rheumatic fever,*! 2 2 , m typhoid fever, 
74 • • 

Sudoral form of typhoid fever, 75. 

Sugar in the iinne, Ids ^ 

Su||>iioc\amdes m excess hi saliva in rheumatism, 
2J2 

Sun-stroke, 385, aftcr-cfTn ts of*386 
Superinotilitv of stoiincli. 100 
Suppression • urine, l*A, i. 1 st uotiv«0711. 
Suppurativ nephritis, 701 
Suppurative p\lephlcl.itis. 542, 561 
Suppurative tonsillitis, 116 ( ’’ 

Suprarenal bodies, di^cyscs of, ,7561, hicmorrlingc 
info, 760, tulK^rcu^.sis of, 760, tumors of, 760. 
Suprarenal extract, Imitiiienl fi\, 759 ^ 

Surgical kidney, 701 * , 

Suspension m compression paraplegia, 910 
Sweating, m acute rheunmtisin, 222, in ague, 17; 
in djalietes, 414; m phtluse>. 32S, hi pyii-niin. 
217, in typhoid fever, 75; m ymlignanf endo¬ 
carditis, 790, profusQ, hi rickets. 128, unilateral; 
in cervical caries, 939, unilateral, in uneurism, 
860 

Sweating sickness, 367. 

Swine fever, 368. 

Sydruham'" chorea, 1045 
Synmictrual gangrene. 1101. 

Symiiathetir ganglia, in AtiilitoA’* disease, 757. 
SymiMitbctic nerve fibres (see Y'aso-motoh). 
Symptomatic parotitis, 411 

SyncojH 1 , fatal, in eordiae disease, 800. 827', in 
phthisis, 338, in pleurnl eflimion, 048, local, 1100 
Synovial rheuinatiHin (sec Gonorkikkal Khu'- 
matihm), 282. 

Synovitis, gonorrhmal, 282. , ‘ 

Synovitis, symmetrical, in congenital syphilis, 271. 
Syphilides, macular, 268, papular, 2»*H; pustular, 
2<*8, sipiamous, 268; tholate, 200. 

Syphilis. 265, accidental infection, 206; acquired. 
267, amyloid degeneration in, 269, bone lesionB, 
271; congenital,260, and dementia parolyticj.269! 
272, diagnosis, 278, early nerve lesions, 272; gun* 
mata in, 267, 269. hereditary transmission, 200; 
inodes of infection. 206; of brain and cord, 271, 
988 of circulatory system, 276; of digestive tract, 



276) anftfe ixmn&ee. 281; of Urn, 274; tad 
locomotor ataxia, 260, 886 ; of lung, 273; and 
# marriagdl 281; orchitis 10, 277; primary stage of, 
267; prophylaxis of, 278; quaternary stage of, 
260; Anal. 277; secondary stale of. 267; tertiary 
stage of. 269; third feneration, CT 1 ; of tr^ea 
and bronchi. 273; and vaedhia, 120; viaoeral, 

F »• 

Syphilis twmorrhcgiea neonatorum, 270, 747. 
Syphilitic arteritis. 27). • 4 

SjpluHtic fairer. 267. 

^ftnwtlo nephritis. 277.^ 

S>ringoofcelia, W3. 

Tabes, diabetic, 418. 

Tabes dorsalis (see Locomotor ATAiuf, 886; in 
chronic efgotism, 388. 

Tabes dorsalis spasmoilique 900. f 

Taoes mesenteries,*308. I 

Tabo-paralysis, 895. 

Tache e^rtfbrale, 75,803. * 1 

Taches bleu&trea, 54. 75? 

Tachycardia, 706,83/fc neurasthenic, 1090; paroxys¬ 
mal, 836. . a 

Tactile fremitus, in pneumonl*. 176; in pleural 
(.^effusion, 646; in pneifrhothorax, 058; in pulmo- ■ 
hflfy tuberculosis, 329; at right apex, 329. 

Tami*, varieties of, 28,29,31,32. * 

Tumiaris, intestinal!somatic, 31. 

Tapping, in ascites, 592; in cirrhosis of the liver, ! 

563; in pericarditis, 782! , 

Taste, disturbanoea of, 1028; tests for « «e of, 1026. 
Tea, neuritis caused by, 1002. ; 

TeAomysa fuaca^ 55. 

Teeth, actinomyo^s in, 26^j looseness of, in sejirvy, 
751; effects of stomatitis on. 438; erosion of. 438; 

H utchintm’t, 271,438; of infantile stomatitis, 438. 
Teiohop^a, 1067. • 

Telangiectasia, multiple, in recurring epistaxis, 595, 
749. 

Telegrapher’s cramp, 1072. 

Temperature sense, loss of, In syringomyelia, 943; 
in Morvan’t disease, 944. 

Temperature, subnormal, in acute alcoholism, 369; 
in acute tuberculosis, 299; in apoplexy, 970, in 
heat exhaustion, 385; in malaria, 22; in pulmonary 
tuberculosis, 327; in tuberculous meningitis, 303; 
in uramia, 684. 

Temporal lobe, tumors of, 990. 

Temporo-sphenoidal lobe, centra for hearing In, 
1023. 

Tender points in neuralgia, 10C9; in neurasthenia, 
1088. 

Tender toee, in typhoid fever, 80. 

Tendon-refleas (see Reflexes). 

Tendon transplantation in infantile paralysis. 912, 
%18; in hemiplegia 981. 

Tenth nerve, lesions of. 1027. 
i Terminal Infections, 218. 

Tertian ague, 17. 

Testes, tuberculosis of, 348; syphilis of, 277; and 
tonsils, relations between, 445; (see also Orchi- 
1 * tb6. 

' Cetaau, 258; bacillus of, 259; cephalic, 260; 

. neonatorum, 258; pseudo, 260; and vaodnia, 127. 

81 Tetany, 1074; after thyroidectomy, 1074; epidemic 
or rheumatic, 1074; in dilatation of the stomach, 


468, 1074; Idiopathic wnrkm. , 
wadm*. 1074:1, typhoid « m 
Tetrodoo. poisoning by, 383. ’ t ‘ 

'Therapeutic test in syphilis, 278 
’W. mnm. in dlireh®* 
in mophthilnlo mitre, 70S; in 

TUmuto fever, 385; continued, 387 
Thermic eeiue, la. of, In »yri„ rt my, I , 943 
Third nerve, ilueue. of, 1013. 

ThiiJ nerve, recurring penlyeb 0 (, in,. . 
imrelyu. of, 1013. ’ “ 

J Thiret in dubetea, 4H. 

Thmurit dierue, 1112 . 

Thoracic duet, tuberculoid, of, 298. 

; lieformiljeof, in moutli-breathm 

! rickets, 428. 

Thorn j in emphjaem^ 036; in phibiVu. 293 
Thom-headed worms 51. • 

Thornwaldi’i disease, 450. “ ‘ 

Thread-worm, 30. 

Throbbing aorta, 8 M. 1000. 

Thrombi in heart. 809; in pneumonia, 171 . 
Thrombi in veini^ in typhoid fever, 78 
Thrombi, marantic, 983. 

Thrombosis. In pneumonia, 181; of cerebral 
977; of cerebral sinuses, 983: of eerel.n 
983; of mesenteric vessels. 533; of portal \ 
Thrush, 436. 

Thymic asthma, 599, 772. 

Thymus gland, diseases of, 771; abscess 
in acromegaly. 1106; atrophy of, 
exophthalmic goitre, 773; tumors of. 
swtence of, 772; enlargement of. 77: 
death in, 772. 

Thymus Tod, 756. 

Thyroid extract, administration of. 771, 
Thyroid gland, aberrant or accessory 
764; absence of in cretins, 768; ade’ 

764; cancer of. 764; congestion of, ' 
oflithalmio goitre. 767; in goitre, 7( 

764; in myxeedema, 770; sarcouu 
tumors of, 764. 

Thyroid gland, diseases of, 763. 

Thyroidism, 771. 

Thyroiditis, acute, 763. 

Tic convuNif, 1053 

Tic douloureux. 1009; extirpation « 
ganglion in, 1070. 

Tick fever, 53, 368. 

Ticks, 52. 

Tinnitus aurium, 1023. 

Tobacco, influence of, on the heart, 84! 

Tongue, atrophy of. 1033; eesem.i of, 41 
ical, 438; in bulbar paralysis. 004; s 
spasm of, 1033; tuberculosis of, 3-’ 
hemiatrophy of, 1033; tremor 0 
paresis, 897; ulcer of franum in wh 
i50. 

Tonsillitis, 445; acute, 445; nlbumi: 

endocarditis in, 446; in the newly 
Tonsillitis, chronic, 447; follicular, 44/ 
suppurative, 446; and rheumatism 
Tonsils, abscess of, 446; calculi 0 
masMs in, 450; enlarged. 447; ai 
lions between, 445; tubejjpulosifl 0 
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Klhl. 401. 

prfcal diMflod*, «pin*l, 831? cwebml, 047. 
prd((dU<. 396, 1030; Congenital, 1030; fecial 

g Mynunctry to, 1030; mental, 1031; epaemodic, 
*• A 

nlft, %4' in pneumonia, 188. 

gutmia, 468. 

ec, in senticflomia, 213. 

Vaoheal tagging, 838. 
potion anei'rum, 855. 
fainoe in h> .teria, 1078, 1084. 
fcuW# semilunar space, 647. 

Wmma aa a factor in abaceaa of the liver, 503; can- 
«>r of the etomach. 479; in .lelirium frame™, 371- 
to iuomntuna, 609; in neurasthenia, 1090; iii 
cyata of pancreas, 677; in pneumonia, 100; u, 
tuberculosis, 295. , 

jmblee in cattle, 365. 

.mor, dcohnlic, 37°, 1045;* to tJmvc’ dSSaee, 
/67, hereditury, 1045, hysterical, 1045, 1080; in 
exophthalmic goitre, 767, intention. 030; lJud 
378; in pnraljris ngitnn,. 1043; Rnulu’, type of’, 
1080; senile, 1045; simple, 1044, toxic, 1045; 
volitional, in insular sclerosis, 930. 

Trichina spiralis, 3Q ; distribution of, 41, statistics 
of, in American hogs, 41; in (iermany, 41; > iuodos 
of infection. 41. 

TrichiniasLs, 30, epidemics of, 42; prophylaxis of, 44. 
Trichocephulu* dispar, 51. 

Trichomona^ \agumlis, 25, T. liominis, 25. 

Trichter brust, 329, 449. 

Tricuspid regurgitation. 811. 

Tricuspid valve, disease of, 811 ; insufficiency of, 
811; stenosis of Si 2. 

Trigeminal neuralgia, 1009. 

Trigeminus (see Fifth Nkhvl). 

Trilocular heart, 844. 

rrismus, neonntonun, 258; hysterical, 1079. 
Trommer’s test. 413. 

Trophic disorders, 1100. 

Tropical dysentery, 2. ^ 

rrouueau'a symptom, in tetany, 1075. 
Trypanosomes, varieties of, 7. 8. 

Trypanosomiasis. 7, and sleeping sickness, 8. 

Tsetse fly disease. 7. 

Tubal pregnancy, ruptured, simulating peritonitis, 
584. 

■ubercle bacilli, 285, 323. 

ubercle, diffuse infiltrated, 297, miliary, 295, 318; 
changes in, 295; structure 0 ^ 2 95; noduiar, 295. 
ibercles, miliary, in chronl^pitliisis, 318. 
ibercula dolorosa, 1005. ' 

iberoulin, 286; test, 350; treatment, 356. 
iberctilosis, acute miliary, 298, general or typhoid 
form, 299; meningeal form, 301; pulmonary form, 
300. 

uberouloais, 284; bacillus of, 285, 323; changes 
produced by bacillus, 295; chronic miliary, 318; 
of circulatory system, 349; cirrhotic, of liver, 342; 
conditions influencing infection, 292; congenital, 
287; dietetic'treatment of, .356, distribution of 
the tubercles in, 295; duration of pulmonary form 
of 350; hereditary transmission of, 287; in¬ 
dividual prpphyhuds in, 352; infection by meat, 
192; infection by milk, 292; infection by inhala- 
Jon, 290; inooulatiofc of, 289; in infants, 338; in 


I old age, 337. mastitis, 334 * «_ 

modes of death in pulmuna^.’ 33^^’ 

I ttatom in, 287, nutur^/ or .pontau'eou., cu£ 

342’* Jf a F T'" 3 ' Cnna1, m ’ *’ f hrain 

.Mem **■ ° f 

2J 3W; of liver. Ml; a, 

7 ,J "' enk **■ V f *7— »» —ml. «9; 

ovanes. 348, of ixva-anliuiu. 309; of peri- 
toamum, 310; of placenta, 348; „f p^, 
prnslata, 347; of raemwnicnihrence. 308;.of 
testes. 348; of Often. »,„| I.I n .|.|.. r , 347. of uteri. 

'"Vr- - prrmanoy.'in- , 

287 fl' 1 Mr, >l>Bylnx , H i„, 331; .pasmlo- 
287, pulmonary, 312, ami tvi.lu.i.l fever, 90; and 
vaeeutta ,2«;fn.l vah ular dwmw of heart, 337. 

/ M/artf » treatment of niicurism, MU. 

Tumors of brain, 9K8 
Tunnel anaunia, II. 0 

T wIH ts and knots in the tame!. &». 

Tympanites, in intn-tuud olintnietinn. hhi, hyslen- 
na | .J082, in peril.,min,, Sh.^,,, tulsTeulnu. lien- 

tonitis, 311; i„ n ... fcv „ r KOj t onu|<i ()f 

sudden heart failure, 531. . - 

Typhlitis, 512. » T*** 

lyptand fever. 57; ntairtivc form, 90; afebrile, 74 
91. ambulatory form. 71,01, amentia in, 70; and 
tulMTciiloms.OO. bacillus of, 69, uirriers, 62: chills » 
id, 71, eireulatory system In, 76, .'lalwtes in, 90, 
dinrrhieu in, 79, digestive sj.lem to, 78; Kkrluh’i 
n-iieli.ni in, 87; orysiia-lns In. 89, grave form of 
111, lirenilirrimge in. 80, liieimirrhagie. 91; |,is- 
(nrieal nolo on, 67, immunity from, 69; nnd 
influeiixa, 90,_ in the ngisl, 91; in children. 91, 
in the bid us, 92; in pregnnney, 92; ln|ian,lini^v 
in, 103; liver in, 08, 83; Muidslons eiddemir of, 
C2, meteorism in„80;’inild fu.in, 90; mode. of 
conveyance of, 01; nervous system in, 00, 85; 
noma in. 89, 91; osseous system in, 88; uysten 
and, 03, parotitis in. 79; iierforntion of ’towel in. 

07. 81, itcritonifis in. 82. 103, polyuria in, 87, 
post-typhoid variations of (eni|NTuturn in. 72, 
prognosis of. 00; prophylaxis of. 00, pyuria in. 

8H, relapses in. 02; renal system id, 87, respiratory 
system in, 84; and scarlet fever. 89. 138; serum 
therapy in, 102; skin rashes in. 74; spleen in, 83; 
tender toes in, 88; tetany in, 80; nnd tuberculosis, 

90, varieties of, 90; Widal's reaction in typhoid 
fever. 94, Durham's theory of relapse in. 03. 

Typhoid gangrene, 78, s‘ptieu-inia, 89. 

Typhoid psychoses, 80. 

Typhoid spine, 89 9 

Typhoid state in obstructive jaundice, 630; in lout* 
yellow atrophy, 539. 

Typho-lumbricosis, 39. 

Typho-malariul fever, so-called, 95, 20 

Typhotoxin, 05. 

Typhus fever, 105; complieationa and sequela* pf, 
108. 

Typhus siderans, 108. 

Tvrosin. 539. 

Tyrotoxicon. 382. 

Ulcer, cancerous, of intestine. 502; gastric, 470; of 
duodenum, 470; of bowel in dysentery, 3; in 
typhoid fever, 66. • 

Ulcer of mouth, 435, in the new-born, 436; in 
nursing women, 435; of palate in infanta, 436. 
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Otar, perttitin*. o( toot, b tab* Ml; to dUbdta, 
417. 

Uloeratlv^ endocarditis, 7y. 
eUlcers, Parrott, 436. 

Ulnar ^enw, affection* of, 1(97. 

Uneinaria Americana, 40. 

Unolnariari*. 44. % # 

Unconsciousness (see Coma). 

Unduiant fever, 347. 

Uijsmia, 683; cerebral 9 manifeetations of, 683; 
coma In, 684; convulsions in, (B4; diagnosis from 
• ^apoplexy*. 686 ; dyspnoea in, 684; headache in, 
684; in nephritis, 686 . 703; latent, 0B8; local 
pataka in, 684; mania in, 683; cedema of brain 
in, 96£; stomatitis in. 685; theories of, 083. 

Urate (lithate) of soda in gout, 3W. • 

Urates in the urine, 677. 

Urgtes (lit&ates), amorphous, 077. 

Ureter, blooking of. 668 ; mucous cysts of. 2; ob¬ 
structed t>y calSuli, 711; psoroepermiasis of, 2; 
tuberculosis of. 347. « # 

Urethritis, gouty, 465. * 

Uric add, calculus, 709; deposition of, 677; in gout, 
398? in urine, 677; * showers,” 405. 

Uric-add diathesis (see LithjEMIa). 677. 

Uric-add headache, 405* 

•Uric-add theory of gout. 398. 

Urinary calcu]p 709. 1 

Urine, ano maun secretion of, 668 . 

Urine, density of, in acute nephritis, 688 ; in chronic 
nephritis, 698; in diabetes, 415; in diabetes in¬ 
sipidus. 420. 

Urine, haemoglobin in, 670. 

Ujjpe, in acute yellow atrophy o'f liver, 040; j 
grave anemia, #29; in diabetes insipidus, 420j1 
diabetes s iqaUifta, 410* b .diphtheria, 2(A; 
erysipelas, 2l2; in gout, 402,404,400; in jaun< 

535;dn melanuria, 680; ii^ pneumonia, 179; in 
pulmtaury tuberculosis, 334; in typhoid fever, 
87; ogalates in, 678; pus in, 676. 

Urine, quantity of, in chronic Bright’s disease, 
608; in diabetes insipidus, 425; in diabetes 
mellitus, 415; <n intestinal obstruction, 522. 
Urine, retention of, in typhoid fever, 87. 

Urine, suppression of, 668 ; treatment of, 660; in 
cholera, 231; in acute nephritis, 689; in scarlet 
fever, 130; in acute intestinal obstruction, 522; 
obstructive suppression, 711. 

Urine, tests for albumin in, 673; biliary pigment in, 
530; blood in, 669; albumoee in, 674; peptones in, 
674. 

Urobldn, increase of, in pernidous anemia, 729. / j 
Uro-genital tuberculosis, 343. 

Urticaria, alter tapping of hydatid cysts, 30; in 
bronchial asthma. 610; epidemics, 56; giant form 
(see Neurotic (Edema), 1104; with purpura, 744; 
small-pox, 116; in typhoid fever, 70. 

Uterus, tuberculosis of, 348. 

Uvula, oedema of, 442; infarction of, 442; necrosis 
and sloughing of, 442, 740. 

Vtfbdnation, 123; law, 124; mark, 120; technique of, 

1 127. rashes, 126; uloers, 126; value of, 127; 

against typhoid fever, 98. 

Wcdne, antityphoid, 98. 

Vaccine lymph, choice of, 127. 

Vaccinia, 123; bacteriology of, 120 ; generalised, 126. 


Vacdno-syphlHa, 136. 

Vagabond's discoloration, 04 , 7 x 0 
VaDsix'i points, 1068* . 

Valvular diwue of h«rt, 793; and tuben 
Vogues’# disease, 762. 

Varioelia, 128; hemorrhagic, 129 . 
Varioella bullosa, 129; esoharotioa, 129. 
Varioeii® variolaformes, 129. c 

Varioes, cesophageal, in drrhoeis of liver 
Variola, 113; hemorrhagica, 140, 117 , 
115. 4 

Variola hemorrhagica pustuloea, 118. 
Variola sine eruptione, 119. 

Varioloid, 110, 119. 

Vaso-motor disorders, 1100. 

Vaso-motor disturbances in caries, 030; { 
pleurisy, 656; ip exophthalmic goitre 
heoiicrania. 1067; in myelitis, T)45; in 
1009. '» - - 

Veins? cerebral, throftabotds in, ($3; cerv 
tolio collapse of, 783; pulsation in, 3 
1090; sclerosis of, 851. 

Vena cava, twist in, 645. 

Vena cava, superior, perforation of, by 
856, 865. 

Venereal disease, 265. 

Venesection (see Bloodletttn jj 
Venous pulse, 333, 1049, 1090. 

Ventricles of brain, dilatation of (hydra 
996; puncture of, 998. 

Ventricular hemorrhage, 968. 

Verruca TIB ~ 

Vertebrae, caries of, 938; cervical, o...ies 
Vertebral artery, obstruction of, 979. 

auditory, 1024; oerebellar, 954; i 
sderdeifl, 86 &; in brain tui 

Vedoulnseminales, tubercuWsof, 347. 

Vic&riou^spieteJdj*Jj9% hemoptysis, 61 
Vincents angrfafjffr J ** 

Viny flxt, 257. 

VisceroptosiB, 528. 

Vision, double, 1016. 

Vitiligoidea, 535. 

Vocal fremitus, 170, 637, 640; resonance, 
Voioo (see Speech). 

Voioe, alteration of, b mouth-breathers, 
Volitional tremor, 930. 

Volvulus, 520, 524. 

Vomica, 319; signs of, in phthisis, 331. 
Vomit, black, 237; coffee-ground, 483. 
.ynwiiUmr b Additon’t disease. 758; ii 
fheaBe, 699; b cerebral abscess. 994; i 
tumor, 989; In acute obstruction of ■ 
522; b chronic ulcerative phthisis, 333 
stone colb, 711; in gac t rie eaneer, 48: 
tri e ulce r. 474; hysterical fecal, 10 
mittent, of Leyden, 1103; b ohronic 0 
of intestines, 523; in tuberculous menin 
b migraine, 1067; b peritonitis, 582; 
pox, 115; nervous, 491; primary peri' 
sterooraceous, 022 ; uremia, 680. 
von Noordtn’t dietary b obesity, 432. 

Wall-paper, poisoning by areenb b, 379 
Warnings b apoplexy, 960 • 



imx. 


, poet-mortem, 288, 

\ ovf itomach, 466,170. 

•ennonn'i motion, 278. 
latlr-hammer puke, 801. 

Viter, infection by, in diphtheria, 193; in cholera, 
9; in typhoid fever, 81. 

I.t« o* the brain,” 301. 

(■, ayndrome of, 303,973,991. 
r*i teat in ga^ric hemorrhage, 474. 

_ 4 , ' 

ft disease, 745. 

it hemiopio pupillary inaction, 1012. 
let-pack, 138. 
lip-worm, 51. 

if hits infarct of coronary arteriH, 823. 

7hite softening of the brain, 97^ 
lite thrombi in-heart, 809. 

.jfi^hoopfng-cuiigh, 148. 0 

fc^MicM’* dines* (see EAdemIc R*ntflLoBi- 
1 - nubia OF thkNiw-bouk), 270,071,747. 

J Winged seapuhe." 329. 
mfintrich’t ogn, 331. 

> firing and electrolysis in aneurism, 862. 


WoOln, malndu lie, 614. 

Wool-sorter's disease, 252,254. 
Word-blindness, 859. # 

Word-deaine#s, 950 

Wormian bones in Iftlroccphalmi, 997.* 
Worms (sec kmsiTBt) 

W#unds of the Hq^rt, 831 
Wnst-drop, 1037; inVad-poisoning, 377. 
Wnter’s cramp, 1072 
Wryneck, 1030; spasmodic, 1031. 

Xantbelnsinn, 5 J 5 . 

Xantlnrt calculi, 719. * 

Xanthomata, 417, 535, 551. 

Xanthopsia, 39, in jaundice, 630, 
Xerostoitlia^n. 

• 1 

Yellow fever, 233, epidemics of, 233. 
Yellow softening of brain, 978. 

Yellow vision, 39 

1 ' , 1 

Zinc, peripheral neuritis (mm, 1002, 
Zomnotherapy, 350, 

Zona,900, 
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Adrsnalitls, aoute hmmorrhaglc, 760. 

Adrenal insufficiency, 760. 

Adrenals, in Addison’s disease, 757. 

Aegophony, 177, 647, 

Aerophagia, 490. 
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035. • 

Albumin, tests for, 873. 
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Albuminuria, 072, of adolescence, 672, in aii- 
pendicitis, 515, end ^assurance, 075, cyclic, 
672; dietetic, 673; febrile, 073, functional. 072; 
in acute bright's diseasejOtltt; in chronic Itrighfa 
disease, 693, 698; ui dialieles. 410, m diphtheria, ’ 
284; in epilepsy, 1062, in crystiiclas, 212, in 
gout, 405; intermittent, 67.1, in malarial fever, 
16, in pneumonia, 179; in scarlet fever, 134; in 
typhoid fever, 88; in variola, 119, nrjirotir, 073; 
orthostatio, 672; paroxysmal, 673; physiological, 
672; prognosis in, 075; in yellow fever, 237. 
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Albuminuric uloeration of the laratls, 502. 

Albumosuria, 874; myelSpathlc. (174. e 
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Alcohol, effects of, og the digestive sysfeug 370; 
on the kidneys, 371; on the nervous syalifn, 370; 
poisonous effects of, 370. 

Alcoholic neuritis, 1001. 

Alcoholism, 369; acute, 369; and tuberculosis, 371; 
chrome, 369. * 
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Alexia, 059. 

Algid form of malaria, 22, 

Allantiasis, 381. 

Allocbeiria, 891. 

Alopecia, in syphilis, 268. 

Alternating paralysis (see Crossed Paralysis). 

Altitude, effects of high, 360. 

Altitude ui tubereulosia, 285, 355. 

Amaurosis, hysterical, 1008, 1081; toxie, 1008; 
urtemic, 684,699; in hematemceia, 489. 

Amblyopia, 1008; tubacco, 1008; crossed, 1011. 

Ambulatory typhoid fever. 71, 91. 

Amoeba, dysenterim, 2; in liver abscess, 2, 563; ig 
sputa, 8- 

Amtebic dysentery, 2. 

Ammonhrmia, 706. 

Amnesia verbaJis, 959. 

Amphiatome, 27. 

Amphoric, breathing, 331,659; echo, 331. 

Amyloid disease, in phthinii, 821; in iyphili*, 269, 
of kidney, 702; of liver, 571. 

Amyoethenia, 1089. 

Amyotonia, 1114. 

Amyotrophic lateral tcleroib, 901. 
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Anaemia, 718; aplastio, 720; bothriocephalus, 80; 
inanlwlostomiaai*,46; from BUharsia, 27; of the 
brain,964; in chlorosis, 722; from gastric atrophy, 
462: from haemorrhage, 719; miner's, 44; brick- 
maker’s, 44; tunnel, 44; from* inanition, 721; 
from lead, 370; idiopathic, ^24; in gastric cancer, 
482; in gastric ulcfer, 476; general, 719; local, 
718; in Hodgkin’s disease, 741; lymphatics, 739; 
r mountain, 366; is nm^arial fever, 23; in rheuma¬ 
tism, 222; in syphilis, 268; in typhoid fever, 76; 

, primary or essential, 721; progressive pernicious, 
724; pseudo, 718; Secondary or symptomatic, 
719; of spinal cord, 934; splenic, 762; toxin, 721. 

Amende murmurs (see Hauic Mu auras). 

Anamic necrosis/ 823. • 

Anesthesia, dolorosa, 939; in hamatomyelia, 936; 
in hemiplegia, 973; in hysteria, 1080; in leprosy, 
362; in locomotor ataxia,891; in Morvan’s disease, 

* 944; paralysiB,Vx)3; pneumonia, 186; in railway 
spine, 1097; in unilateral lesions of the oord, 933. 

Analgesia in hysteria^ 1080; in Morvan’s disease, 
944; in syringo-myelia, 943. 

Anarthria, 966. 

Anasarca (see Drops r). 

Anchmeromyia luteola, 66. 

Aneurism, 863; arterio-venous, 864, 866; cirsoid, 
863; cylindrical, 863; dissecting, 864; embolic, 
864; false, 864;, fusiform, 863; mycotic, 864; of 
the abdominal aorta, 863; of the branches of the 
abdominal aorta, 866;, of the cerebral arteries, 
982; of £he cieliac axis, 865; of heart, 830; of the 
hepatic artery, 866; of the renal artery, 866; of 
.the splenic artery, 866; of the superior mesenteric 
artery, 866; traction, 866; true, 863; varicose, 

866 . t, ' < ' 

Aneurism, of thoracic aortar 855; he mo rrhage in, 
839* pain in, 868; TufnelTs treatment of, 861f 
unilateral sweating in, 860. 

Aneurism, verminous, in the horse, 46, 866. 

Aneurismal varix, 865. 

Angina, crural, 863; Ludovici, 444; simplex, 442; 
■uffocativa, 193; Vincent's, 201. 

Angina pectoris, 839; functional, 841; toxic, 842; 
vaso-motor, 842. 

AngiochoUtis, chronic catarrhal, 644; suppurative 
and ulcerative, 644 

Angio-neurotic cedema, 1103 

Angio-sderosis, 861. 

Anguillula aoeti, 51; A. sterooralis, A. intestinaUs, 
51. 

Animal lymph, 127. 

Anisoooria, 1014. 

Ankle olonuf, in hysterical paraplegia, 914, 1079; 
in spastic paraplegia, 909; spurious, 1079. 

Ankylostoma duodenale, 46. 

Ankylostomiasis, 44. 

Anorexia nervosa, 496,1082. 

Anosmia, 1006. 

Anterior cerebral artery embolism of, 980. 

Anterior crural nerve, paralysis of, 1088. 

Anthomyia canicularis, 66. 

( Anthraoosis, of lungs, 631; of liver, 666; and 
tuberculosis, 632. 

Anthrax, 862; bacillus, 262; in animals, 262; ex¬ 
ternal, 368; internal, 264; In man, 263. 

Anthropophobia, 1089. 

Antipneumoeoocic serum, 191, 


Antitoxin of diphtheria, 196, 209; of pneumonia, 
191; of tetanus, 264. *9 

Antityphoid serum, 102. 

Anuria, 668; complete, from stone, 668; hysferioal, 

668 . 

Anurft imperforate, 621. 

Aorta, aneurism, of, 865; double, 8JM; dynanfle 
pulsation of, 860; throbbing, 864, 1090; tuber¬ 
culosis of, 349. a 

Aortic in competency, 796; sudden death in, 800. 

Aortic orifioe, oongenital lesions of, 846. 

Aortic stenosis, 802. 

Aortic valves, bicuspid condition of, 844; In¬ 
sufficiency of, 796. 

Apex pneumonia, 182. 

Aphasia, 966; auditory 968; hereditary, 960; in 
infantile hemiplegia, 986; medioo-legal aspects 
of, 960; motor, 900; in phthisis, 334; prognosis 
off 961; sensory, 958; subeprtioal-motor, *960; 
subcortical sensory, 969; in typhoid fever, 86; 
tests for, 900; transient, in migraine, 1067; 
visual, 969. 

Aphernia, 956. 

Aphonia, hysterical, 1081; in acute laryngitis, 697; 
in adlluctof paralysis, 1028; in pericardial 
effusion, 779. 

Aphthae (see Stomatitis, Aphthous), 434. 

Aphthous fever, 307. 

Apoplectic habitu*, 960; stroke, 969. 

Apoplexy, capillary, 978; cerebral, 906; ingraves¬ 
cent, 970; meningeal, 936; spinal, 936; pul¬ 
monary, 618. 

Appendicitis, 512; acute catarrhal, 513; chronic, 
513; obliterative, 513; gangrenous, 513; puru¬ 
lent 513; relapsing, 516. 

Appendicular colio, 514. 

Appendix vermiformis, perforation of, in typhoid 
fever, 67; focal concretions in, 513; foreign 
bodies in. 513. 

Apraxia, 959. 

A^roeexia, 447, 460. 

Arachnids, parasitic, 52. 

Arachnitis (see Meningitis), 925. 

Aran-Duchenne type of muscular atrophy, 901, 
914; in lead-poisoning, 377. 

Arch of aorta, aneurism of, 856. 

Amu senilis, 827. ' 

Argos moubata, 63. 

Argyll RoberUon pupil, 1014; in ataxia, 889; in 
general paralysis, 897. 

Arithmomania, 1064. 

Arm, peripheral paralysis of'(see Paraltub or 
Brachial Plkxub). 

Arrhythmia, 833. 

Arsenical neuritis, 380,1002. 

Arsenical pigmentation, 380; in chorea, 1060. 

Arsenical poisoning, 379; paralysis in, 380. 

Arteries, diseases of, 847; calcification of, 847; 
degeneration of, 847; tuberculosis of, 349. 

Arterlo-capillary fibrosis, 847. 

Arterio-eclerods, 847; diffuse, 860; In lead-peison- 
ing, 378; in migraine, 1067; nodular form, 849; 
In phthisis, 337; senile form, 85Q. 

Arterio-venous aneurism, 866. 

Arteritis in typhoid fever, 69, 78; syphilitic, 277. 

Arthralgia from lead, 378. 

Arthritides, post-febrile, 217; in gout, 404. 



ArthHtfa, Milts, In Infants, 22«; wnorrhmj, 282- 
bMatamrtrta.M>; in cerebrMpiMl meningHi,! 
182i m ohoAa, 104S, in dengue, 166; i„ dysentery, 
248 iIn hemophilia, 749; in Malta fever, 248; in 
■mall-pox, 120; in tabes dorsalis, 892; multiple see- 
ondary, 225; in purpura, 744; rheumatoid, 350 ; in 
^carl*feXpr, 135; septic, 225; in typhoid fever. 89. 
Arthritia deformans, 389, acute, 226; as a chronic 
Inlection, 390; in children, 303; general progres- 
rive form, 391; lleberden’a nodes in, 301; relation 
of, to diseases of nervouw system, 389; partial or 
mono-articular form, 302; vertebral form, 302. 
Arthropathies in tabes, 892. 

Arthropathy, hypertrophic pulmonary, 1107. 
Ascariads, 38. 

Afloaris lumbricoidea, 38. 

Ascites, 589, 592; from cancerous peritonitis, 588; 
from cirrhosis of the liver, 559, from syphilis of 
the liver, 275; in cancer of the.hver, 569; m 
tuberculous peritonitis, 311; physical signs of, 
589; treatment of, 502. 

Ascitic fluid, chylous, 590, serous, 590; lmu- 
orrhagic, 500. 

Aspergillus, in lung, 324; fumigatus, 614. 

Asphyxia, local, 1100; death by, iij phthisis, 338; 
traumatic, 602. 

Aspiration, Bowdiich’t conclusions on, 053; in 
empyema, 654; in pericardial effusion, 782, in 
pleuritic effusion, 653. 

Aspiration pneumonia, 621. 

Astasia-abasia, 1090, 1099. 

Asthenic bulbar paralysis, 1113. 

Asthenopia, nervous, 1089. 

Asthma, bronchial, 609; nasal affections in. 610; 
sputum in, 611; cardiac, 000; hay, 594, teyden’a 
crystals in, Oil, 013; renal, 009 , 684, thymic, 
509, 772. 

Astrophobia, 1089. 

Atavism, in haemophilia, 748; in gout, 307. 

Ataxia, cerebellar, 954; cercl»ellar-heredo, 922; 
in diabetes, 418; hereditary, 021, in progressive 
paresis, 898; locomotor, 880; after small-pox, ltd. 
Ataxic gait, 890, paraplegia, 920. 

Ataxie vanolique, 120 
Atelectasis, pulmonary, 022. 

Atcliosis, 774. 

Atheroma (see AuT*.Hio-srLEnosr« and Phlebo- 
BCI.hliOMS). 

Atheromatous abscess, 840. 

Athotoab, 987; bilateral or double, 911; hysterical. 
1080. 

Athlete’s heart. 797. 

Athyrea, 765, 768. • 

Atmospheric pressure, effects of, 937 
Alremla, 1000. 

Atrophy, acute yellow, of liver, 538, of brain, dif¬ 
fuse in general paresis, 806; of brain, unilateral, 
986; of muscles, various forms of, 907, progressive 
muscular, of central origin, 001, unilateral, of 
face, 1104; progressive neural, 905 
Attitude, in pseudo-hypertrophic muscular imralysu, 
80<f; in paralysis agitans, 1043 
Auditory centre, affections of, 1023; nerve, diseases 
of, 1023; vertigo, 7024. 

Aura, forms of, in epilepsy, 1060. 

Auto-infection in tubercmlosiB, 297. 

Automatism, in petit mol <1002. 


1’117 . 

Autumnal, catarrh, 594, fe\cr, 59. 

Avian tuberculosis, 284 

Axones (axis-cylinder processes), 867. 

Babinski syndrome, 800. 

BnrccHi’a sign, 0J7. 049 
Bacillary d\sentcry ,*242. 

Banlluna m typhoid f«>\or. 88. 

Bacillus of Achalmc, 221; H nnllirncis, 252; B." 
botulimis.381, of choh*r*,2- > 8, ]\ ,-„l, eoi.uinnlla 
distinction from Upland bacillus, wo, in lalc- 
pas.su gw, 545, m fsccs sn< Idmgs. 50.5. in f,,f ' 
necrosis with colitis,*570, in iieritouitiA, 581, It. 
diphlhcnic, 191,445, B .Uscntcri.c,24.1, It cute- 
ntnlis, Sjpi; It Mcxncr-Harris^213. It hum (It 
aenigencs capsnlatiiH),in |H*ril<.mtn,.5M; in pneu¬ 
mothorax, 058, in pncmiiuturin, t>82, ntpnciimo- 
pcricardiuin,785, B Mclw-latclllcr, 191. toxin of 
195, B. of glanders, 21.1, It. of uatliicnxn, 153,210 b 
B in whooping-cough. 149; It of leprosy, 3M), It. 
of plfgne, 239, It. of tetanys, 259, It pyocyaneus 
215.210, It lepra*, 300, It m.illcl, Jlil, It |M*stis, 
239, pneumonia', 108, 023, Jt Slugn, 213: B. 
tuberculosis, 285, 611 diagnostic \aluc of, 335; 
distribution of, 280, in split uni, 323, methods of 
detection, 323; outside tlit* lmdv, 286, modes of 
growlli of, 280; B typhosus, 59, B. xerosis, 190; 

B "Y,” 214 

“Back-stroke" of heart, 795. 

Baetenemia, 214. 

Bacteria, proteus group in diarrlin'ii, 505.« 

Bacterium, coli commune (sen Bacillus Cou 
(’■OMMiiNis), B.'aolaiufenmi, 384. 

Balanitis in diabetes, 417. 

Balantidium eoh, 20. , 

Ball-thrombus in loft punch*, 809. 

Ball-valve sUmo in common duct, 553. 

Balne’s rough, 440. * 

Bill’s disease, 440. 

Banting > method in obesity, 432. 
ltanti’s diseuse, 762. 

“ Burben cholera,” 383. 

Barking cough of puberty, 1081. 

Barloic's disease, 753. 

Barrcl-<hapcd chest in emphysema, 636; in en¬ 
larged tonsils, 410 
Basedow's disease, 705. 

Basilar artery, cmlxdism and thromlsims of, 979. 
Baths, cold, in typhoid fever, UK); in liy|»erpyrexitt 
of rheumatism, 227; m scarlet fever, 139. 
Batophnbia, UJ89 
Beaded rib* in rickets, 428. 

Beaumi's law, 266. 

Bed-bug. 54 

Bodnar’s aphth®, 436. # 

Bed-sores, acute, in myelitis. 945, 040; in typhoid 
fever, 75 

BdTs mania, 1611; pal»v. 101 °- 
Bence-Jones body in nlhuinoHuria, 674. 

Beriberi, 240; forms of, 251. 

Besoin dc respirer, 307. 

Bicuspid condition of hpart valves, 8-14 
"Big-jaw” in cattle, 263 

Bile coloring matter, tests for, 535 _ 

Bile-ducts, acute catarrh of, 512, usrandes in, 547; 
curna# of, 546; congenital obliteration of, 548; 
stenosis of, 547. 
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BUe-paaeages, dii nm of, 543. I Brain, softening of, rad, yellow, and white, 078. 


BilharsiocU, 27. 

, Biliary, cirrhosis of liver, 556; oollo, 550; fistuto, 
554. 

Bilious remittent fever, 30. 

Birth paUes, 010. 

Black death, '230. ' 

Black spit of miners, 633. 

Black vomit, 287; ii^ dengue, 157. 

BWbk-water fever, 22. ‘ 

Bladder, paralysis of, in looomotor ataxia, 880; 
care of, in myelitis, 047; hypertropfl^ of, in 
diabetes insipidus, 424; tuberculosis of, 847. 

Blastomyooeb, systemic, 2. 

“Bleeders,” 747. 

Blepharospasm, 1022. 

Blindnees free Amaurosis). 

Blood and duotless glands, diseases of, 718. 

Blood, characters cf, in amentia, 710; in cancer of 
the stomach, 482; in chlorosis, 722; in cholera, 230; 
in diabetes, 412,416; ip *out, 400; in hemophilia, 
748; in lead-poisoning, 876; in leukemia, 735; in 
pernicious anemia, 727; in pneumonia. 177; in 
pseudo-leukemia, Hodgkin’s disease, 741; in pur¬ 
pura, 743; in secondary anemia, 710; in syphilis, 
268; in trichiniasis, 42j in typhoid fever, 76. 

Blood crises, 728. H A 

Blood-letting, in artrrio-ederoeis, 853; in cerebral 
hemorrhage, 080^ in emphysema, 688; in heart- “ 
disease, 817; in pneumonia, 100; in sun-stroke, 
388; in yellow fever, 230* * 

Blood pressure, in arterio-ecleroais, 851; in pneu¬ 
monia, 177; in typhoid fever, 77. a 

Blood-serum therapy in diphtheria, 200; in pneu¬ 
monia, 101, in tetanus, 261; in typhoid fever, 102. 

Blood-vessels erf liver, affections of, 540. 

“ Blue disease,” 845. 

Blue line on gums in lead-poisoning, 376. 

Boils, in diabetes, 417; after typhoid fever, 76; 
after small-pox, 120. 

Bones, lesions of, in acromegaly, 1105; in congenital 
syphilis, 271 ; fragility of, in otteogeneels imper¬ 
fecta, 1108; fragility of, in riekets, 427; in typhoid 
fever 88. 

Borborygml. 490, 490. 

Bothriooepkalus latug, 29; anamia, 30. 

Botulism, 381. 

Botymtd liver in syphilis, 275. 

Bovine tuberculosis, 284. 

Bowel, affections of (see Intkstinas); acute ob¬ 
struction of, 519; infarction of, 533. 

fl-oxy-butyrio add, 418, 682. 

Brachial plexus, affections of, 1035. 

Bradycardia (Brachycardia), 836; paroxysmal, 834; 
fn typhoid fever, 76. 

Bradypnoea, 1081. 

Bi'kin, diffuse and focal diseases of, 047; abeoess of, 
003; abscess of, in congenital heart-disease, 846; 
affections of blood-vessels of, 061; anamia of, 
964; atrophy and scleroses of, 028; congestion of, 
064; cysts in, 980; eohinoooccus of, 37; hemor¬ 
rhage into, 966; syphilis of, 271, 088; glioma of 
988; hyperamia of, 964; Inflammation of, 092; 
rpdem* of 965; por en cephalua of, 986. 

Brain-murmur in rlokets, 429. 

Brain, sclerosis of, 928; diffuse, 030; insular,*030; 
miliary, 039; tuberous, 080. 


Brain, tubercle of, 849, 068. 

Brain, tumors of, 968; medioal treatment of, 003; 
surgical treatment of, 003; symptom!, general 
and localising, 060. 

Brand's method in typhoid fever, 100. 

Braakbone fever (see Dengue), 156. 

Breast, funnel, 440; pigeon or chicken, 440. 

Breast-pang, 839. 

Breath, odor of, in diabetic coma, 418; foul, in • 
scurvy, 751; In fetor oris, 430; feetid, in enlarged 
tonsils, 450. 

Breathing (see Respiration) ; mouth, 447. 

Bremsr’s blood test in diabetes, 410. 

Briek-dust deposit in urine, 677. 

Brick-maker’s anemia, 44. 

Bright's disease, acute, 686; interstitial form of, 688. 

Bright’s disease, chronic, 692; interstitial form of, 
694, causes o?, 694; cardio-vascular changes'in, 
698; hereditary influences in, 694; EdtbbhW s 
operation in, 702; parenchymatous form of, 602. 

Briquet, syndrome of, 1081. < 

Broadband a sign, 783. 

Brooa’s convolution, lesions of, 960. 

“ Broken-winded," 821. 

Bromitm, 1065. 

Bronchi, casts of, 618; diseases of, 602; syphilis of, 
273. 

Bronchial asthma, 609. 

Bronchial catarrh (bronchitis), 602. 

Bronchial glands, tuberculosis of, 307; enlargement 
in whooping-cough, 150,660; suppuration in, 660. 

Bronchiectasis, 606; abscess of brain in, 608; 
congenital, 607; cylindrical, 607; rheumatoid 
affections in, 608; saccular, 607; sputum in, 608; 
universalis, 607. 

Bronchloleotasii, 607. 

Bronchiolitis exudativa, 609, 

Bronchitis, 602; acute, 602; capillary, 620; chronic, 
604; croupous, 613; fibrinous, 613; in measles, 143; 
in small-pox, 110; in typhoid fever, 84; plastic, 
6 fd; putrid, 605. 

Bronohocele (see Go mix) 763. 

Bronchophony, in pneumonia, 177 

Broncho-pneumonia, 620; acute, 621; chronic, 628; 
secondary, 621, acute tuberculous, 315. 

Bronohorrhagia, 617. 

Bronohorrhrea, 605; serous, 605. 

Bronse-sldu in phthiriasis, 54; In Addison's disease, 
757; in Basedow’s disease, 767; in diabetes, 417; 
in Hodgkin's disease, 741. 

Brauer’s operation, 784. 

Brown atrophy of heart, 826. 

Brown induration of lung, 615. 

Browi^Btquard’a paralysis, 933. 

Bruit, d’airoin, 659; da cuir neuf, 777; da diobU, 
724, 767; dadrapaau, 613; demoulin , 785; da pot 
ftU (see Cracked-pot Sound), 330; da aoujfla, 780; 
(esophageal, 454. 

Bubo parotid (see also Parotitis), ‘441. 

Bubonic plague, 240. * 

Buccal, psoriasis, 439; spots in measles, 142. 

Buhl’* disease, 747. 

Bulbar paralysis, 904; acute, 9t)5; asthenic form, 

'1113r of cerebral origin, 005; progressiva. 001; 

Ifjpeeudo, 005. 

Bulimia, 414, 404. 
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Cachexia. In cancer of the stomach, 482; in Tlodg- ; 
kin*# diaeaae, 741; malarial,, 16. 23; periosteal. 
768; saturnine, 376; strumipriva, 770; syphilitic. 
268; tropical, 9. 

Caisson disease, 937. 

Calcareous concretions, in phthiaia, 319; in the 
tonsils. 45Q. 

Calcareous degeneration, of arteries, 847; of heart, 
827. 

Calcification, annular,*of arteries, 847. 

Calcification in tubercle, 296. 

Calculi, biliary, 648; “coral," 709; pancreatic,680; 
renal, 709; tonsillar, 460; urinary, 709. 

Calculous pyelitis, 704. 

Camp fever, 106. 

Cancer, of bile-passages, 646, 668; of bowel, 621; of 
brain, 988; of gall-bladder, 646; green, 738; 
of kidney, 714; of liver, 667; of lung, 641; of 
oesophagus, 464; of pancreas, 629; of pepto- 
nseum, miliary, %88; of stomach, 479; acute, 


Canprum oris, 437; in measles, 143. 

* Canities, the result of neuralgia, 1069. 

Canned goods, poisoning by, 382. 

Capillary pulse, in aortic insufficiency, 801; in 
neurasthenia, 1090; in phthisis, 333. 

Capsule, internal, 949; lesions of, 949. 

Caput Medusa, 689. 

Caput quadra turn, in rickets, 429. 

Carboluria, 681. 

Carbuncle in diabetes, 417. 

Carcinoma (see Canckh). 

Cardia, spasm of, 491; insufficiency of, 492. 

Cardiac disease (see Disease or Heart). 

Cardiac murmurs, furmte, in ctilorosis, 724; in 
chorea, 1049; in idiopathic anemia, 728. 

Cardiac murmurs, organic, in aortic insufficiency, 
800; in aortio stenosis, 803; in congenital heart 
affections, 846; in mitral inoompetenoy, 807; in 
mitral stenosis, 810; in tricuspid valve disease, 
812. J 

Cardiac nerves, neuralgia of, 839. 

Cardiac overstrain, 821. 

Cardiac septa, anomalies of, 843. 

Car dial gia (see Gabtraloia). 

Cardiooentesis, 832. . 

Cardio-hepatio angle in pericarditis with effusion, 
780. 


Cardio-lysis, 784. 

Cardio-respiratory murmur, 331. 

Cardio-sclerosis, 827. 

Cardio-vasoular changes in renal disease, ows. 

Caries, vertebral, 938. 

Carinated abdomen, 303. . . . 

Carotid artery, ligature end eompreeeion of, in 
cerebral haemorrhage, 980. 

Carphoiogia, 86. 

Carpo-pedal spasm, 1070. 

Correou, 312. 

Carriers, typhoid, 62. 

Cassation in tubercle, 296. 

Caseous pneumonia, 297, 323. 

Cato, blood, of bronchial tubes in hsnwptynt, 
618; in fibrinous bronchitis, 614; of pelv 
Udney and ureter, 714. 6M- 

Cato of urinary tubulew>689; eplthciisl, 688. 6B», 
fatty, 693; granular, 6», 698; hyaline, 6BS. 


> '««ttube, in amts bright'«lltw. in i-limnlo 
bright*s disease. 1 , 11 . 1 . hiis 
< sfnlepsy m hysteria, 10KI • . 

(’alarm!, diabetic, 4IU. after typhoid fever, 87. 
Catarrh, ncute gastric, 45l>, autumnal, 694 ; Jmm- 
chiakfi02, chronic gastric, 459; dry,006; suffoca¬ 
te e,t‘»25. * 

Catarrlial bronchitis, influence of, in tuberculosis, 
294. 


Catarrht *<r, 606. 

Catarrhus sstivus, 594. 

Caterpillar rash, 50. 

Cauda equina, lesions oft 940. 

Cavernous breathing, 331. 

Cavities, pulmonary, 319; physical signs o/, oat; 
quiescenf, 320 

Cayor fly, 60. 

Cellulitis of the neck, 444. 

(Centrum semi ovale, lemons of, 94fk 

Cephalalgia (see Headache). 

Cephalw tetanus, 260. 

Cephalodyma, 397 

Cercomonas mtestinalis, 25; C. Jiominis, 25. 

Cerebellar ataxia, 922, 954; heredo-ataxia, 922; 
vertigo, 954. 

Cerebellum, tumors, of, 953;• affections of, 953. 

Cerebral arteries, aneurism of, 982; arterio-sclerosis 
of,*983; embolism of, 977; endarteritis of, 983; 
sypliilitic endarteritis of, 272, 683; thromlxwla of, 
977. 


Cerebral cortex, lesions oC 947. ■ 

Cerebral haemorrhage, 900, aneurisms, miliary in, 
967; convulsioas in, 97fl; forms of, 968. 

“ Cerebral pneumonia," 179. 

“Cerebral rheumatism," $24. 

Cerebral anuses, thrombosis of, 983. 1 

Cerebral softening, 977. # 

CerebnUs (see Encephalitis). 992. 

Cerebro-spinal fever, epidemic, 157; anoifialous 
forms of, 161; complications of, 102; malignant 
form, 160; ordinary form, 100. 

Cervical pachymeningitis, 924. , 

Cervical plexus, lesions of, 1033. 

Cervical ribs, 1034. 

Cervico-bracliial neuralgia, 1070. 

Cervico-occipital neuralgia, 1033, 1070. 

Cestodes, disease due to, 28; visceral, 31. 

Chalicosis, 031, 032. 

Chancre, 207. 

C liar bon, 252. 

Charcot ’* j«»int, 892. 

Charcot-Leyden crystals, 499, Oil, 732. 


ttering teeth, 1018. 
ek, gangrene of, 437. 
ese, poisoning by, 382. 

st expansion, diminution of, In Graves disease,, 

*vn*SU*« breathing, Cheyne’s original <le- 
cription of, 827; in apoplexy. 970; in myomnlial 
iaease, 827; in sun-stroke, 380; ui acute miliary 
uberculowH. 299, in unwnla, 084. 
asma and tract, affections of, 1009. 


ken-pox, 128. 

1-crowing. 699, 1056. ... 

Ln, TOn.tip.tion in. 627; diri^te. in. 4<7, 
,rrh«J aiseuM in. 604; tuberculou. broncho- 
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pneumonia in. 31.'; pneumonia in, 183; tubercu¬ 
losis of mesenteric glamls in, 308. 312; mortality 
rtom'small-pox in, 120; rheumatism in, 21»; ty- 
phoid fever in, 91. * 

Chilfc (see Hksors), in typhoid fever, 74. 

Chloasma phthisicorum, 335. 

Chloro-ancemia in phthisis, 333. 

Chloroma, 732, 738. . . 

Chlorosis, 721; anjl anamia, sinus thrombosis in, 
r ' 983; dilatation of stdmach in, 723; Egyptian, 44, 
ftfevef^in, 724; heart symptoms in, 724; menstrual 

* disturbance in, 724>; rubia, 722; thrombosis in, 
724. 

Choked disk, 1008. 

Chohemia, 536. r 

Cholangitis, infective, 553; suppurative, 554, 504, 
in tyjfhoid fever,* 83. 

Cholecystectomy, 555; indications for, 555. 

• Cholecystitis a<*ita, 551. 

Cholecystitis, acute infectious, 545; in typhoid fever, 
83. r * 

Cholecystotomy, 555. 

Cholelithiasis, 54Si; in typhoid fever, 83. 

Cholera, asiatiea, 228; bacillus of, 228; epidemics 
of, 228; infantum, 507; laboratory, 229; nostras, 
232; sicca, 231: tjfohoid, 231. 

Cholera toxin, 228. 

Cholerine, 232. r 

Cholesterremia, f>38. i 

Cholesterin in biliary calculi, 550. 

Choluriaf 535, 682. 

Chondrodystrophia totalis, 769,1108. 

Chorea, acute, 1045; etiology of; 1045; heart symp- 
* toms of, 1049; infectious origin of, 1048; in preg¬ 
nancy, 1046; paralysis in, 1049; rheumatism and, 
224, 1045; school-made,,1046. 

Chyrea, canine, 1046; chronic, 1055, 

Cho^a, habit or spasm, 1087, 1053. 

Chorea, Huntingdon’a or hereditary, 1055. 

Chorea insaniens. 1048, 10.50; paralytic form of, 
1049; major, 1053; maniacal, 1048; pandemic, 
1053; post-hemiplegic, 987; prehenuplegic, 909. 
rhythmic or hysterical, 1056; .senile, 1055; spas¬ 
tica, 911, 1051; Sydenham’s, 1045. 
choroid plexuses, sclerosis of, 997. 

Choroid, tubercles in. 304. 

Choroiditis in syphilis, 268. 

Chwistek’s symptom in tetany, 1076. 


Chylangiomata, 533. 

Chyle vessels, disorders of, 533. 
Chylo-pericardium, 784. 

Chyluria, non-parasitie, 676; parasitic, 48. 
Cicatricial stenosis of bowel, 521. 

Ciliary muscle, paralysis of, 1014. 


Cimex leetularius, 54. 

Circulatory system, diseases of, 775. 

Circumcision, inoculation of tuberculosis by, 290; 

in haemophilia, 748. 

Circumflex nerve, affections of, 1036. 

Cirrhosis, of kidney, 094; of liver, 556; of lung, 628 
tuberculous of liver, 342; ventriculi, 401. 


Clapotage in dilated stomach, 409. 
Claudication, intermittent, 853. 
Claustrophobia, 1089. 

Claviceps purpurea, poisoning by, 383. 


ClavAs hystericus, 1080. 

«^jlaw-hand (main cn gnffe), 903, 925. 


Climate, influence of, in asthma, 612; in chronic 
Bright’s disease, 700; in tuberculosis, 354. 

Clonus (see Anklk Clonus) ; jaw, 903/ 

Clownism in hysteria, 1078. 

Cnethocampa, 56. 

Coal-miner's disease, 631. 

Cobalt miners, cancer of lung in, 642^ 

Cocainization, spinal, in tabes, 895. 

Coccidium oviforme, 1. 

Coccydynia, 1071. f 

Cochin-China diarrhoea, 51. 

Cochlear nerve, lesions of, 1023. 

Coeliac affection in children, 499. 

Cog-wheel respiration, 330. 

Coin-sound, 659. 

Cold pack, method of giving, 139. 

Colic, biliary, «50; in appendicitis, 514; )p angio¬ 
neurotic cedema, 1103; Devonshire, 375; in pur¬ 
pura, 745,’ lead, 377; mucous, 530; renal, 711. 
Colica Pictonum, 375. C 

Colitis, Bilharzial, 28; diphtheritic, 500; entero-, 
508; ileo-, 508; mucous, 530; simple ulcerative, 
501. 

Collet ’ law, 266. 

Colloid cancer, of lung, 641; of peritonreum, 58S; 
of stomach, 480. . 

Colon, cancer of, 521; dilatation of, 531; “giant 
growth of," 532; diverticula, 532. 

Coloptosis, 529. 

Coma, diabetic, 417; epileptic, 1061; from heat¬ 
stroke, 386; from muscular exertion, 686; in acute 
encephalitis, 993; in acute yellow atrophy, 539; 
in alcoholic poisoning, 369; in apoplexy, 969; in 
cerebral syphilis, 272; in general paresis, 898; in 
multiple sclerosis, 931; in pernicious malaria. 21; 
in rheumatic fever, 224; in thrombosis of cere¬ 
bral sinuses, 984; in typhoid fever, 85; uraemic, 
684. 

Coma vigil, 85. 

Comatose form of malaria, 21. 

Comma bacillus, 228. 

Common bile-duct, obstruction of, 552. 
Compensation in valve lesions, 794; disturbance of, 
795; loss of, 795. 

Composite portraiture in tuberculosis, 293. 
Compressed air disease, 937. 

Compression and traction of the bowel, 521. 
Compression paraplegia, 938. 

Concato’s disease, 587. 

ConcretioM^ee Calcarkouh). 

ConcussioiPof spinal cord, 1097. 

Congenital heart affections, 843. 

Congenital stenosis of pylorus, 487. 

Congenital stricture of the bowel, 521. 

Congenital syphilis, 269. 

Conjugate deviation in brain tumor, 991; in apo¬ 
plexy, 971; in tuberculous meningitis, 303. 
Conjunctiva, diphtheria of, 203. 

Consecutive nephritis, 703. *■ 

; Constipation, 525; in adults, 525; in infants. *>-'• 
spasmodic, 526; treatment of, 527. 

Constitutio lymphatioa, 755. 

Constitutional diseases, 389. 

Consumption (see Tuberculosis). 

Contracted kidneys, 694. 

Contracture hysterical* 1079; in hemiplegia, 
of nursing-women, 1CJ74. 
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Contusion pneumonia, 186. 

Conn* arterionu, stenosis of, ^ 45 . 

Co Efua medul&ris, lesions of, 940 . 

Conveieeoenoe, fever of. 72; from typhoid fever, 
management of, 104. 

Convulsions, epileptic, 1058; hysterical, 1077; in 
^oute yellow atrophy, 539; in alcoholism, 370; 
in aspiration of pleural effusion, 654; in cerebral 
hemorrhage, 970; in cerebral syphilis, 272,1000; 
in certbral tumors, 989; in chronic Bright’s 
disease, 693; in general paralysis, 897; in hepatic 
oolio, 551; in infantile hemiplegia, 086; *in lead- 
poisoning, 378; in meningitis, 926; in rheumatic 
fever, 224; in sun-stroke, 380, in typhoid fever, 
86 ; in urmmia, 084; Jacksonian, 1003. 
Convulsions, Infantile, 105G; relation to rickets, 430. 
Convulsive tic, 1053. * 

Coordination, disturbance of, in t&bee, 890. 

Copaiba eruption, 144. . o , 

Copper teet for Biltar, 415. 

Copramia, 526, 722. 

Coprolalia, 1054. 

Coprolitha as a cause of appendicitis, 613. 

Cor adiposum, 826; biloculaxe, 843; bovinum, 696, 
798; viHoauni, 770. , 

Coral calculi, 709. 

Coronary arteries, in angina pectoris, 840, 841; 
blocking of, in myocardial disease, 823. 

‘ Corpora quadrigemina, tumors in, 991; lesions of, 
951. 

Corpulence, 431. 

Corpus ealloeum, lesions of, 949. 

Corriffan’i disease, 790. 

Corriffan pulse, 801. 

Coryta, acute, 593. 

Coetivenesa, 525. 

Cough Balne’s, 449; barking, of puberty, 1081; 
goose, 859; hysterical, 1081; in acute bronchitis, 
602; in chronic bronchitis, 604; in pertussis, 149; 
in phthisis, 323, during aspiration of pleural effu¬ 
sion, 654; in pneumonia, 175; paroxysmal, in 
bronchiectasis, 608; paroxysmal, in fibroid phthi¬ 
sis, 336; stomach, 402. 

Country fever, 386. 

Coup de toltil, 385. 

Cow-pox, 123. 

Cracked-pot sound, 330. 

Cramp, shoemaker’s, 1074; writer’s, 1072. 

Cramps in muscles, in cholera. 232; in font, 405; m 
chronic Bright's disease, 609, 

Cranio-sclerosis, 420. 

Cranio-tabes, relation to congenital syphilis, 43», 
in rickets, 429. 

Craniotomy in brain tumors, 992; in cerebral ho-mor- 
rhnge, 980; in hirth palsies. 912,918; in lesions of 
optic nerve, 1009. 

Craw-craw, 47. 

Creeping eruption, 56. 

Cretinism, 768; endemic, 769; sporadic 70S. 
Cretinoid change, 768. . 

Crises, gastro-inteatinal, in angio-neurotio “*le™| : 
UfiS; in locomotor ataxia, 891; in purpura, 740, 

nasal, in tabes, 892. 1in , 

CriaU, in pneumonia, 174; in relapsing fever, liu, 

In typhus fever, 108. 

Crossed or alternating paralysis, 951.97J. 

Oro«ed sensory paralyse 952. 

rc J 


Croup, membranous, 202; spasmodic, 599. 

Croupous enteritis, 500 . 

Croupous pneumonia, 164. 

Crura cerebri, lesion* of, 951, 973 . 

Cruml angina of Walton, 853. 

Crutch paralysis, 1030. 

Crureilhier's palsy, UJ 1 . 

Crv, epileptic, 1001, hydrocephalic, 302; hysterical^ 
1081; in congenital syphilis, 270. 

Crjowopy, 685. > 

Cryptogenctic septka'mi.a, 215. 

Crystalline-pox, 119. 

Cuban itch, 113. ’ 

Cura*buttlin'tt spirals. Oil, 013. 

Cutaneous nerve, external, disease of, 1038. 

Cyanosis, in acute tuberculosis, 300, m congenital 
heurt-diseuse, 845, in dm)>elcM, 417, in emphy¬ 
sema, 630; ami polycythemia, 702; traumatic, 
662. , 

Cycloplegia. 1014. 

Cynnnsiio maligna, 193. 

Cynoltex heltetica, 1081 * 

Cystic disease, of kidney, 715; o^liver, 569. 

Cystic duet, obstruct ion rf, 651. 

Cysticercus eelluloste, 31, octilur, 32; subcutaneous, 
32, general, 32, eerehm-a|Aiial, 32. 

Cystm ealculi, 679, 710. 

Cystumria, 679. } 

Cyntitis, in locomotor ataxia, 892; in transverse 
myelitis, 946; tul>erc,uloiis, 347. 

Cysts, chylous, of mesentery, 533, dennoid, 661; 
in kiducys, 715; of bruin, 980, of liver, 500; jm»t- 
encephalie. 086< puncraitir, 577; of brain, throm- 
butic, 978. ' ^ 1 

Cytodiugnosi* in general paralysis,’000. 

Cytoryctes vuccinim, 125; C. variolic, 11J. 

Cytoxon, 1. t 

Dacryoadenitis (see Laciirtmal (Jlani*). 

Dancing munia, 10.53. 

Dandy fever (dengue), 156. 

Davainea Madagascariensis, 29. , 

Day-blindness, 1008, in scurvy, 752. 

Deaf-mutism after cerebni-spinnl fever, 163. 
Deafness, m cerebral tumor, 991, ia cerebro-apinal 
meningitis, 163; in hysteria, 1081; in JlfiWrr’a 
disease, 1024; in scarlet fever, 136; in tabes 
dorsalis, 891, nervous, 1024 
Death, modi* of, in tuterculosis, 338. 

Death, HUilden, after Bera injections, 206; In angina 
pectnni, 810, in aortic insufficiency, 800; m 
coronary artery disease, 824; in enlarged thymus, 
772, in myocardial disease, 828; in pleural effu¬ 
sion, 648; in rheumatic fever, 225; in statu* 
lyinpbalicus, 755; in tyi»hoid fever, 96. 

Debility, nervous (see NeuhahTicknia), 1080. 
Decubitus, acute, 970; (bed-sores) in transvert. 

D^Son^raaction of. 881; in neuritis, 1003; 
in facial paralysis. 1021 

Dwdauuon. difflcnlU*o r>va,«AaiA). 

Deglutition pneumonia, 621. 

Delayed resolution in pneumonia, 186- 
Delayed sensation in tabes, 891. _ 

1041- acute, in lead-poisoning, 378; 
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rheumatism, 224; in pneumoni*, 179; in typhoid 
fever, 86; in typhus fever, 107; tremens, 371. 
Delttdd, Rarely sis of, 1036. 

Delusional insanity after pneumonia, 180. 

Delusions of grandeur, 897. 

Dementia paralytica, 895; syphilis and, 269, 272, 
896. * 

.Demodex folliculorum, 52. 

Dendrites, (protoplasmic processes), 867. 

Dengue, 156. n 

Deptition, in congenital syphilis, 271; in mercurial 
1 stomatitis, 438; in rickets, 429. 

Dereunr’s disease, 432. 

Dermaoentor americanus, 53. 

Dermamyiaais linearis migrans cestrosa, 56. 
Dermatitis, exfoliative form, 130; protosoic, 2. 
DermatoUa, 56. ’ 

Derma to-myositis, 1111. 

Dermatoee parasitoire, 47. 

Desquamation, in measles, 143; in rubella, 146; in 
scarlet fever, 134; in small-pox, 117; in typhoid 
fever 74. 

Deviation, secondary, 1015. 

Devonshire colic, 375. ♦ • 

Dextrocardia, 843. 

Diabetes insipidus, 424; heredity in, 424; in ab¬ 
dominal tumor, 424; relation of, to brain sypjiilia, 
424; in tuberculous peritonitis, 424. 

Diabetes mellitus,'408; acute form, 414; bronzing 
in, 417; chronic form, 414; coma in, conjugal, 
417; diebin, 420; dietetic form, 414; experimen¬ 
tal, 410; gangrene in, 417; hereditary influences 
in, 409; in obeeity, 410; in children, 417; li- 
c pogenic form, 414; metabolism, 411; neurotic 
form, 414; pancreas ip, 413; pancreatic form, 
414; paraplegia in, 418; perforating ulcer in, 417; 
theories of, 412; urine in, 415. 

Diabetes, phosphatic, 680. * 

Diabctffc, centre in medulla, 410; cirrhosis, 413; 

ooma, 417; phthisis, 412; tabes, 418. 

Diaoetio acid, 416, 682. 

Diaphragm, paralysis of, 1034; degeneration of 
muscle of, 1034. 

Diarrhoea, 497; acute dyspeptic, 506; alba, 500; 
bacteria in, 605; chronic, treatment of, 503, 
chyloea, 600; endemic, of hot countries, 51; in 
children, treatment of, 500; in cholera, 231; in 
dysentery, 244; fermentative, 506; in hysteria, 
1082; inflammatory, 508; in phthisis, 334; in ty¬ 
phoid fever, 79; in uremia, 685; nervous 498; of 
Cochin-China, 51; tubular, 530; lienterio, 499; 
summer, 505. 

Diathesis, gouty, 404; hemorrhagic, 743; lit hie 
add, 677; tuberculous or scrofulous, 203; uric 
acid. 677. 

Diaso-reaotion in typhoid fever, 87. 

Bicrotiam of pulse in typhoid fever, 70, 76. 

Diet, in chronic dyspepsia, 463; in oonstipation, 
627; in convalescence from typhoid fever, 104; 
in diabetes. 420; in gout, 406; in infantile 
f diarrhoea, 610; in obesity, 432; in scurvy, 762; 

in tuberculosis. 366; in typhoid fever, 99. 
fXstf* crises, 666. 

.Digestive system, diseases of, 434. 
iHoctophyme dgss, 61. 

Diphtheria, 192; atypical forms of, 200; of audi¬ 
tory meatus, 203; of oonjunctiva, 203; and 


croup, 199; bacillus of, 194; oontagfouineM of, 
193; hemiplegia ip, 904; immdnlty from, 195 ' 
210; in animals, 194; laryngeal, 20latent, 200; 
nephritis in, 204; neuritis in, 204; nasah 201; 
pharyngeal, 200; of skin, 203; systemic infection, 
201; antitoxin treatment of, 209; of wounds, 
203. 0 

Diphtheritic, colitis, 600; membrane, histology of, 
199; prooeeses in pneumonia, 172; processes in 
typhoid fever, 90. 

Diphtheritis, 196. 

Diphtheroid Inflammations, 196. 

Diplegia, fodal, 1020; in children, 910. 

Diplococcus intracellularis meningitidis, 159. 

Diplococcua pneumonia (micrococcus lanceolatus, 
pneumococcus), 167; in empyema, 649; in endo¬ 
carditis, 788; itf peritonitis, 681. 

Diplopia (see Doublk Vision), 1016. 

Dipsomania, 369. 

Dipylidium oaninum, 29. 1 

Disinfection, in diphtheria, 207; in typhoid fever, 
97. 

Dissecting aneurism, 854. 

Disseminated sclerosis, 930. 

Diatomes, varieties of, in man, 26, 27. 

Distomiasis, 26; ha*mic,27; hepatic, 26; intestinal, 
27; pulmonary, 26. 

Dittrich’a plugs, 605. 

Diuresis, 424. 

Diver's paralysis, 937. 

Divert!qgla of oesophagus, 466; of oolon, 632. 

Diverticulitis, 533. 

Dorsodynia, 397. 

Dothidnentdrite, 57. 

Double heart, 843. 

Double vision, 1016; in ataxia, 889; in chronic 
Bright’s disease, 699. 

Dracnnfiasis, 49. 

Dracunculus medinewris, 49. 

Drainage and diphtheria, 193; and tonsillitis, 445. 

Dreamy state in epilepsy, 1062. 

Difysy, cardiac, treatment of, 818; in amrmia 
(crtlema), 726; in acute Bright’s disease, 688, in 
aortic insufficiency, 709; in aortio stenosis, 803; 
in cancer of stomnch, 482; in chronic Bright's 
disease, 699; in mitral insufficiency, 806; in mitral 
stenosis, 811; oily, 431; in phthisis, 334; m 
scarlet fever, 135. 

Driwaenjitbcr, 365. 

Drug-rashes, 137, 743. 

Drunkenness, diagnosis of, from apoplexy, 369, 975. 

Dry mouth, 441. 

Dulnesfe, movable, in pleural effusion, 647; ia 
pneumothorax, 659. 

Dumb ague, 24. 

Dum-dum fever, 0. 

Duodenal ulcer, 470; diagnosis of, from gastric, 
470. 

Duodenum, defect of, 521; ulcer of, 470. 

Dura mater, diseases of, 923; hmmatoma of, 923. 

Durnnde’a mixture, 555. , 

Duroeici’a murmur, 801. 

Dust, diseases due to, 629, 631; tubercle bacilli & 
287. 

Dwarfs, types of, 774. 

Dysacusis, 1023. 

Dy sharia angio-sclerotioa c f Erb, 853. 
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Dywntery, amcsbio or tropical, 2; abwma of liver 
in, 4; amoBbs in, 2; bacillary, 242; acute catarrh¬ 
al, 246; diphtheritic, 246. a. 

k Dy»PfP*l*i acute, 456; chronic, 459; nervous, 400 
Dycphacia, hysterical 1082; in cancer of the 
oesophagus, 455; in hydrophobia, 256; in ceaopha- 
tgiamua, 463; in oesophagitis, 452; in pericardial 
effusion, 779; in thoracic aneurism, 850; in 
tuberculous laryngitis, 600; in tumors of the 
mediastinum, 661. 

Dyspnoea, cardiac, treatment of, 818, from aneu¬ 
rism, 859; in emphysema, 636; hysterical, 1081. 
1007; in acute tuberculosis, 290; in aortio in- ! 
sufficiency 799; in chlorosis, 722; in diabetic i 
coma, 417; in mitral insufficiency. 800; in mitml 
stenosis, 811; in myocardial disease, 827; in pen- j 
cardial effusion, 779; in pnAimoma, 174, in | 
phthisis, 326; in oedema of the glottis, 598; in , 
spasmodic laryngitis, 599; uncmis. 684. » 

Dystrophies, musftilar, 906; clinical forms of, 907. I 

I 


Ear, complications of scarlet fever, 136; affections 
of, in syphilis, 268, 271; symptoms simulating 
meningitis, 926, 994. 

Ebstein’a method in obesity, 432. 

Eochymoses, 743. 

Echinococcus cyst, fluid of, 34, 37. 

Echinococcus disease, 32. 

Echinococcus, endogenous, 33; exogenous, 33; mul- 
tilooular, 34, 37. ^ 

Echinorhynchus gigas, 51; E. moniliformis, 62. 

Echo kinesis, 1054. 

Echolalia, 1054. 

Eclampsia, 1056. 

Ectopia cordis, 843. . 

Eczema, of the tongue, 438; in <liabete».417; in gout, 

404. 

Edebohla’ operation, 702. 

Efferent traot, diseases of, 001. 

Egyptian chlorosis, 44. 

Ehrlich'a reaotion in typhoid fever, 87. # 

Eighth nerve lesions of. 1023. 

Klaatio tissue in sputum, 324 
Electrical reactions, in exophthalmic goitre, 707 
in facial palsy, 1021; in fsmrfr,/ « paralysis, 910, 
in multiple neuritis. 1003, in periodical Paralysis, 
1009; in poliomyelitis anterior, 910, in Thomun . 
disease, 1113. 

Electrolysis in aneurism, 802. 

Elephantiasis, 49; neuromatosa, lOWo 
Emaciation, in anorexia nervosa. . ^ 

cancer, 481: in o*>phagenl cancer, 45o, in phthl 

sis, 829. 

Embolio absceeses, 210 < n <u , n 

Embolism, anti aneurism. 854; in ehorem 1048, n 
typhoid fever, 78; of cerebral arteries, 077, 

E^r^'^monia. 177, in typhoid j 
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Emprosthotonos in tetanus, 260. 

Empyema, 648, bacteriology of. 649; necessitatis, 

205, 650, 861; perforation of lung lif. 4k r s0; in # 
scarlet fever, 135 

Encephalitis, nfute, 992, mcningo-, fietak 011; 
puV-, of Strum ik U, 986; suppurative, 993, »>plu- 
line, 272. • 

Encephnlopathv, lead. 377. # 

Enchondroum of lung. 641. 

Endarteritis of spinal conf, 935. • 

Endocarditis, acute. 785, chronic. 792, chronic 
mural. 793, in chorea. 7y», 1049; infective. 786; ' 
m the fielus, 793. 8-f4, gonorrlm-id. 282, an pneu- 
nioiiia, 786, in puerperal fever. 7srt, in rheu¬ 
matism. 22.1j"fH5, in scarlet fe\i*r. 135, m septi- 
cieinia, 7S4», hi Uphold fever. Wl, 78, in tulierru- 
h isis. 321. 786, inaliguaiit, TSit, mien ^organisms 
in, 788, umnil,788, reeurnug, 78t», selenitic, 703; 
simple or vcrrucose, 785, svphilitic, 276, ulcera¬ 
tive, 787. 

Eudo|Phlebitis. 851. 

Endothelioma, nmeoid, 716 
Enteric fever (see Tii'iioin Finn). .57. 

Enteritis*, catarrhal, 4974 croupous 500; diphlher- 
itic, 500, in children. 504, plielgnmnoiH, 501: 
membranous or tubular,*530, ulcerative, 501. 

Ent jtoi h sis in cholera, 2.13. 

Enterocolitis, 508. , 

Enteroliths. 522, ns u cause o> nppendieitis, 513; 

ill saceuli of colon, 626. 

Knteroptosis, 528. 665, l601. * 

Entozoa (see Animai. Pakahitm), 1. 

Eosinophilin m ankylostomiasis, 46, in leukicuiia. 

736, in trichiniusis, 42 B 

Epcndvimtis, purulent, 302. 

Ephemeral fever, 363, 

l.pideinie h'Piiioglobinurin, 270, 071, 747. # 

Epidemic roseola, 14.T. , 

Epidemic stomatitis, 367. 

EpulidMiiHis (see Ohmiitih). 277. 318. 

Epilepsia. larvata, 1062, nutnns, H«2. 

I*pileps\. 1058, nnd alcoholism, HfyO, end syphilis, 

‘ ;o(i() mui, heredity in. 1059, in chronic ergo- 
3>«, in general paresis. 898, m lead-poison- 
n,g 378, in Hnynnwl’a disease, 1101, Jorkaniwm, 
8H3 lOtsbmuskcd, 1002, imsl-epilcptic symptoms 
of. 1062, procursive, 1001, ndlex, UM0. rotatory. 
lWil. spinal, 910; surgical treatment of, 1060. 
Etilleptie fits, stages of, 1061 
Epistnxis. 595, in Hnght’s disease, «*H»; family 
form of 595, 749, in lm nmphiliu, 749, in scurvy, 
752, m typhoid fever, 84, ** renal,” 069; vicarious, 

596 

KrMrvW/W. xymptnin-cnrriplex. 1113. 
i.>/,■» syphilitic HpiiiuJ imnilyri., 013. 

Ergoti.,.,. 383; renvohive, 383; gw.grenuu., 383. 
Erosion of teeth, 438. 

I ructutions. nervous, 490. 

SsSssbaKS* 
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pellagra, 384; in typhoid I 

446. 

Erytlm'O'tluamui, f 48 -' 
Erytliroinelnlgut. 1071. U02- 
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Eschar, sloughing, in hemiplegia, 970. 

Eustrongylus gigas, 51. 
r Exaltation of ideal in general paresis, 897. 

Exan thematic typhdfc 105. 

Eifoliltive dermatitia. 136. t 

fiaophthalmio goitre, 765; acute form, 766; diminu¬ 
tion of electrical resistance ^n, 767; flushing in, 
c 767; pigmentation in, 767; tachycardia in, 766; 

tremor in, 767. , 

Exophthalmos, 766. * 

, Extract of Jei, use of, in typhoifl fever, 102. 
^xtra-ayatole of heart, g34. 

Eye, mdtor nerves of, paralysis of, 1013; spasm of, 
1014. 

Eye-strain in migraine, 1067. • # 

Eyes, conjugate deviation of, in brain tumor, 901; 
in apoiflexy, 971? in tuberculous meningitis, 
303. 

• • 

Facial, asymmetry, 1030, 1104; diplegia, 1020; 
hemiatrophy, 1104;, hemihypertrophy, • 1106; 
nerve, paralysis of, 1019; paralysis from oold, 
1020; paralysis faom lesion of trunk of nerve* 
1019; paralysis from fcaion of cortex, 1019; 
paralysis, symptoms of, 1020. 

Facial spasm, 1022. 

Fades, Hippocratic, 582; leontina, in leprosy, ^02; 
in mouth-breathers, 449; Parkinsonian, 1043; 
syphilitic, 270; ii! typhoid fever, 72. 

Feecal, accumulation, 521, 526; concretions, 513, 
626; vorrtlting, 522. 

Fasces, bacteria in, 505; in jaundice, 535. 

Faith healing, 1095. a * 

Ffllopian tubes, tuberculosis of, 348. 

Famine fever (se| Relaps^o Fiver), 109. 

Farcy, 26^, acute, 262; chro^io, 263. 

Farcy^uds, 263. 

Farre'i^ubercles, 568. * 

Fasciola hepatica, 26. 

Fat embolism in diabetes, 418. 

Fat necrosis, 575; of pancreas, in diabetes, 413. 
Fatty degeneration, of arteries, 847; of liver, 670; 

of the new-born (Buhl’s disease), 747. 

Fatty degeneration of heart, 825; In anemia, 726. 
Fatty stools, 575. 

Febricula, 363. 

v ebris, carnis, 104; recurrens, 109. 
ftMitw’s test for sugar, 415. 

Fermentati^jl, test for sugar, 415. 

Fetid stomatitis, 435. 

Fetor oris, 439. 

Fever, aphthous, 367; bilious remittent, 20; black- 
water, 22; break-bone, 156; cachexial, 9; camp, 
105; cerebro-spinal, 157; In cholera, 231; oountry, 
386; dandy, 156; dum-dum, 9; entero-meeenterio, 
57; ephemeral, 363; famine, 109; Florida, 386; 
‘‘gastric, 457; glandular, 365; hay, 594; hospital, 
105; hysterical, 1084; jail, 105; pernicious mala¬ 
rial, 21; in pneumonia, 172; in acute pneumonic 
phthisis, 314, 816; in acute miliary tuberculosis, 
•299,300,302; in primary multiple neuritis, 1000; 
p in meningitic tuberculosis, 302; petechial, 157; in 
0 pulmonary tuberculosis, 827, malignant purpuric, 
► 157; in pyemia, 217; in pylephlebitis, suppura¬ 
tive, 566; in intermittent fever, 16; in relapsing 
fever, 110; in remittent fever, 20; in scarlet 
fever, 182; in septiiwimia, 214; in small-pox, 116; 


in sun-stroke, 386; in appendicitis, 614; in see* 
ajgary syphilis, 2Q7; in typhoid lever, 72; in 
typhue fever, 108; in yellow fever, 2&6; lung, 164; 
malarial, 10; miliary, 367; Malta, 247; Mediter¬ 
ranean, 248; mountain, 366; Neapolitan, 248; 
putrid malignant, 67; relapsing, 109; rook, 248; 
seven-day, 109; ship, 105; slow nervous, 5C; 
splenic, 252; spotted, 105,157; tick, 53; trypano¬ 
some, 8; typhoid, 57; typho-malarial, 20, 96; 
typhus, 105; undulant, 247;'yellow, 233. 

Fever, idiopathio intermittent, 216. 

Fever, intermittent, in abeoeas of liver, 566; in ague, 
16; in chronic obstruction of biin pnrmngTs by 
gall-stones, 553; in Hodgkin’s disease, 741; in 
pyaemia, 217; in pyelitis, 705; in septicemia, 216; 
in secondary syphilis, 267; in tuberculosis, 322, 
327. 6 

Fibrinous, bronohitis, 613; pneumonia, 164. 

Fibroid disease of heart, 824. 

Fibroma of lung, 641. v 

Fibrosis, arterio-capillary, 847. 

Fi&vre, inflammaioirt, 386; typhoids d forms rtnale, 

88 . 

Fifth nerve, paralysis of, 1017; gustatory branch, 
1018; trophi* changes in paralysis of, 1017. 

Filaria, forms of, 47, 49, 50, 51. 

Filariasis, 47. 

Fingers, Hippocratic, 335. 

Fish poisoning by, 383. 

Fisher's brain murmur, 429. 

Fistula in ano in tuberculosis, 337, 341. 

Fistula, cesophngo-pleuro-cutaneous, 456. 

Fistula of Eck, 503. 

Flat-foot, 1071. 

Flatulence, in hysteria, 1082; in nervous dys¬ 
pepsia, 492; treatment of, 466. 

Flea, bite of, 54. 

Flies, in typhoid fever, 63; parasitic, 55. 

Flint’s murmur, 800, 810. 

Floating kidney, 529, 664. 

Floor maggot, 56. 

Fidrida fever, 386. 

Flukes (soe Distomes). 

Foetus, endocarditis in, 793, 844; syphilis in, 269; 
tuberculosis in, 287; white pneumonia of, 273; 
typhoid fever in, 92. 

Foils Bnghtique, 684. 

Follicular tonsillitis, 445. 

Food (see Diet). 

Food poisoning, 380. 

Foot and mouth disease, 367. 

Foramen ovale, patency of, 843. 

Foreign bodies in appendix. 513; in intestines, 521. 

“Fourth disease,'’ 146. 

Fourth nerve, 1014; paralysis of, 1015. 

Fragilitas ossium, 1108. 

Fremitus, tactile, 176, 329, 646; vooal, 176, 637. 
646; hydatid, 35. 

Freund's operation, 638; theory, 634. 

Friction, mediastinal, 663; pericardial, 777; peri¬ 
toneal, 587; pleural, 330,647; plsuro-pericaijlial, 
330, 777. 

FrMrsich's ataxia, 921; disease, 1113. 

Frisdrtick's sign in adherent pericardium, 783. 

Frontal convolutions, lesions of, 990. 

Frontal sinuses, peutastonMs in, 52. 

Funnsl breast, 329, 449. o 
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'gag* atudo, 890; goon, 681; in panlyda agitans, i 
" id48; in paju do-hypertrophic muscular pandysi*, 
006; in «pm»tlc paraplegia, 909; pseud 9 -tabetic! 
4189 1002; aieppage, in i»eripheral neuritis, 378, 
880, 1002; in diabetic tabes, 418. 

Gall-bladder, diseases of, 542; atrophy of, 552, 1 
•calcification of, 552; cancer of, 546, dilatation of, 
662; empyema of, 552; forming abdominal tumor, 

. 662; phlegmonous inflammation of, 552. 

Gallop rhythm, in myocardial disease, 827. 

Galloping consumption, 315. 

Gall-stone crepitus, 552. 

Gall-stones, 548. 

Game-birds, poisoning by, 382. 

Ganglia, basal, tumors of, 990. 

Ganglia, dorsal root, acute hemorrhagic inflamma¬ 
tion of, 900. * 

Gangrene, in diabetes, 417; in ergotism, 383; in 
pneumonia, 187; in typhoiibfevei* 78; in typhus, 
108; local or symmetrical, 1101 ; multiple, 1101 , 
of lung, 638; of mouth, 437. 

Gangrenous stomatitis, 437. 

Garrod • thread teat for uric acid, 400. 

Gas-bacillus (see Baollcb aehoqknes capbula- 
tus). a 

Gasserian ganglion, extirpation of,in tic douloureux, 
1070. 

Gastralgia, 493. 

Gas tree tasia, 467. 

Gastric catarrh, acute, 456. 

Gastrio, crises, 476, 494, 891; fever, 457. 

Gastric juice, hyperacidity of, 476, 492; subacidity 


of, 493. 

Gastrio spasm, congenital, 487. 

Gastrio ulcer, 470 

Gastritis, acida, 462; acute. 456; acute suppurative, 
468; onacida, 462; ntropheans, 462, chronic, 459; 
diphtheritic, 469; membranous, 459; mucipara, 
462; mycotic, 459, parasitic, 459; phlegmonous, 
468; polyposu, 460, sclerotic, 460; simple, 456; 
simple chronic, 460; toxic, 458. 

Gastrodiscus hominis, 27. 

Gaatrodynia, 493. 

Gastrophilus equi, 56. 

Gastrorrhagia, 487. 

Gastrorrhexis, 476, 488. 

G astro to my, 465. 

Gastroxynsis, 492. . 

General paralysis of the insane (general paresis), 
896; diagnosis of, from syphilis, 899; influence 
of syphilis in, 269, 272, 896. 

Genito-urinary system, tuberculosis of, 343. 


Gentles, 55. 

Geographical tongue, 438. 
QerUer't disease, 1025. 
German measles, 145. 


Giant growth, 1106. 110fi 

GigantUm and acromegaly. UCHS; and gtat* l 106 - 
Gigantorhynohus gigas, 51. 

OilUt it la TaurtOt'i disease, 1054. 

GuwJiinkar’a liver (see CinMioais or Liveb) , *»■ 

Glender., 281; aeute, 262; chronio. 26-; d"**" 
from small-pox, 121. 

Qlauri’i disease, 628. jV.* 

GliomaBTbritn,- 88ST * 

Gliosis, 948. • 


il-25 . 


Globulin in urine. 075. 

Globus hystericus. 1077. 

Glomerulo-nephntis, 087. 

Glossitis, Muller's. -138 

Glosso-lnbio-lar^ngeal pnrnl\si«, 904. * • 

l«loftA-phsrynguol nerve, affections of. 1026. 

G1 «*s<4 \ skin in arthrftis deformaiiK. 392 . 

(llottiM, i.dema of. 598, m Bright’s disease, 099; 

hi small-pox, 119. m tvphoid fever. 09. 

Gluteal nerve, u(Tecturns iff. 10.18. 

Glycogen. formation of, 412 
Glycogenic function of liver,412 
Ulycoauna. 412. 082, V»uty, 402, hpogenfc, 410. 
Gradin'a test, 535. 

Goitre, 7tjjl, exophthalmic, 765, Midden dentil in, 
704, lingual, 764 

Gonorrhteal arthritis, 282, ctiftorarditis, 4*82, septi- 
cirmia nnd pyiennu, 282 

Gonorrha-nl infection, 281; svetisine. 282 • 

Goose cough in aneurism. 850 


Gout,fl97; acute, 402, rhruiye 403, Fluffin'* Musiry 
of, 4(M), guniun, of hogs, 401. Iicrcditniv influenco 
in. 397, influence of ideoholdn. 307, luflnrjn-e of 
food in. 308, influence of lead in 398. irregular, 
401, nervous theory of, 400, poor man s, 398; 
retrocedent or suppressed, 40.1, rheumatic, 389: # 
ttjjuuna anil, 398. 

Gouty kiilney, G94. 

Gracfr'a sign, 766 

Grain, poisoning by, 383. 

Grandeur delusions of, $97. 

Grand mul. 1058, 1060. 

Granular kidney, 004 

Granulomuta, infectious, of bmin^088. 

Gravel, renul, 709. 

Grai't*' disease, 765. % 


Ireen runcer, 738. 

ireen-sickness (see ChpomieiH), 722. 

Jreen-stiek fracture in rickets, 429. 
irrgunnidic, parasitic, 1. 

Innder’s nit, 631. 
jnppe, la, 152. 

,'rocco’a sign, 647. 
jrouud itch, 45. 
jrucblcr’a tumor, 377. 
jumea-worm disease, 49. 

'Jull'* disease, 7G0. 

Gummata. 207; in acquired syphilis, 200; in con¬ 
genital sypluli',, 271;of brain an.l spurn! coni»»• 
of lirnrt, 270; of kidneys, 277, of liver. -75, of 
lungs, 273; of rectum, 270; of testis, 277. 

Gummatous periarteritis, 277._ 

Gums, I,lack line on, in miners, 377; blue line on, in 
lead-poisoning, 370; in scun y. 751; in sfmaUtis 
435- ret line on, in pul,nonary tnbcrculiMS, 334. 




spasm, 1053; in month-breathers, 450. 

; in*smirvy^52;^ks typhoid fever, 70; in ulcA 

po'hyl,'." 4 non-para«tic,07?; parasit,^ 

itoma of dura, of brain, 923; of cord, 924, of 
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Hamatomata, 740. 

Hsmatnmyelia, 936. 

Hienlatoporphyrin, 682. ' 

Hfiematorrhachia, 936. 

Hsema'turia, 669; angio-neurotio regal, 347; endemic 
of Egypt, 27; eeeential renal, 347; functional347; 
in acute nephritis, 688; in Aronic phthisis, 334; 

, in paorospemiiaaia, 2; in renal calculus, 712; in 
renal cancer, 714; ,in tuberculosis of kidney, 346; 
malarial, 22; unilateral, 609. 

Homochromatosis, 413. * 

6 senior ytoioa of malaria, 10. 

Haemogtobin, reduction of, in chlorosis, 722. 

Heeraoglobinffimia, 671. 

Hemoglobinuria, 670; epidemic, intyints, 270, 
671,747; malarial, 22; in Raynaud'i disease, 1101; 
paroxydtnal, 671; toxic, 670. 

Hemoglobin uric fever, 22. 

Hemo-pericardiuA, 784; -peritoneum, 573. 

Hemophilia, 747. 

Hemoptysis, causes o^ 617; hysterical, 10B1; at 
onset of phthisis, 322; in acute broncho-pneu- 
moeic phthisis, 318; in acute miliary tuberculosis, 
300; in aneurism, 617,* 889; in aortic insufficiency, 
799; in arthritic subjects, 017; in bronchiectasis, 
608; in cirrhosis of lung, 630; in emphysema, 
637; in mitral insufficiency, 806; in mitral^ste- 
nosis, 811; in pqpumonia, 175; in pulmonary 
gangrene, 640; scurvy, 752; symptoms of, 
618; treatment of, 619; in typhoid fever, 85; 
relation to tuberculosis, 325, 617; parasitic, 26; 
periodic, 617; vicarious, 617. 

Hemorrhage, broncho-pulmonary’. 617; cerebral, 
^66; from megentery, 532; from the stomach, 
487; in acute yellow atrophy, 539; in anemia, 
729; in cirrhosis of the livy, 558; in contracted 
kidney, 699; in gastric cancer, 483; in gastric 
ulcer f 474; in hemophilia, ?48; in hysteria, 1081, 
1083; in intussusception, 524; in leukemia, 734; 
in malaria, 22; in nephrolithiasis, 712; In the new¬ 
born, 747; in purpura hemorrhagica, 745; in 
scarlet fever*134; in scurvy, 752; in small-pox, 
117; in splenic enlargement, 23 762; into pan¬ 
creas, 573; into spinal coni, 936; into spinal 
membranes, #35; in tuberculous pyelitis, 3^7; 
in tuberculosis of bowels, 340; into ventricles of 
brain, 968; in typhoid fever, 68, 80; in yellow 
fever, 237; pulmonary, 325,617. 

Hemorrhagic diathesis, 743. 

Hemorrhagic diseases of the new-born, 747. 

Hemorrhagic typhoid fever, 91. 

Hemothorax, 651. 

Hair tumors in stomach, 486. 

Hairy heart, 776. 

Hallucinations in hysteria, 1083. 

Harrison t groove in rickets, 428; in enlarged 

•tonsils, 449. 

Harvest-bug, 58. 

Hay-asthma (hay-fever), 094. 

Ha worth’t nodosities, 390. 

Headache, from cerebral tumor, 989; in cerebral 
syphilis, 272; in mouth-breathers, 450; In ty- 

* phoid fever, 70 71, 85f in uremia, 684; sick, 

• 1006. § 

Head-cheese, poisoning by 381. 

Head-shaking in infants, 1032. 

Heart-block, 834, 887. 


Heart, bovine, 798; diseases of, 785; OsrtsTs treat¬ 
ment of diseases qf, 829; amyloid'degeneration 
of. 826; aneurism of, 830; athlete's, 797; brown 
atrophy of, 826; calcareous degeneration of, 
827; congenital affections of, 843; dilatation of, 
820; displacement in pleuritio effusion, 645; 
displacement in pneumo-thorax, 658; fatty 
disease of, 825; foreign bodies in, 831; fragmenta¬ 
tion of fibres of, 825; functional affeotlons of, 832; 
hairy, 776; hydatids of, 8dl; hypotrophy of, 
822; hypertrophy of, in Bright’s disease, 698; 
in exophthalmic goitre, 766; irritable, 833; new 
growths In, 831; palpitation of, 832; parenohyma- 
tous degeneration of, 825; rapid, 835; rupture of, 
830; segmentation of, 825; syphilis of, 276, 831; 
tobacco, 842; tubercle of, 349, 831; tumors of, 
831; valvular diseases of, 793; wounds of, 831. 

Heart-muscle in fevers, 825. 

Heart-sounds, audible at distance, 766, 810; weak¬ 
ness of, 827. * 

Heart strain, 821. 

Heart-valves, congenital anomalies and ledoni of, 
844; rupture of, 798. 

Heat, exhaustion, 385; stroke, 385. * 

Ileberden'a nodgi, 391. 

Hectic fever, 327. 

Heel, painful, 1071. 

Heller'a test, 673 

Helminthiasis (see Animal Parasitm), 1. 

Hemeralopia, 1008; in scurvy, 752. 

Hemialbumose, G74 

Heraianffsthesia, in cerebral haemorrhage, 973; in 
hysteria, 1080; in railway spine, 1097; in lesions of 
internal capsule, 951; in unilateral cord lesionB, 
933. 

Hemianopia, in aphasia, 959; functional, 1012; 
heteronymous, 1009; homonymous, 1009; in 
migraine, 1067; lateral, 1009; nasal, 1010; signifi¬ 
cance of. 1012; temporal, 1009. 

Hemiatrophy, facial, 1104. 

Hemicrania, 1066. 

Hefeiopic pupillary inaction, 1012. 

Hemiplegia, 966. 971; crossed, 951, 973. 

Hemiplegia, infantile, 985; aphasia in, 986; cortical, 
948; in diphtheria, 204; epilepsy in. 987; in hys¬ 
teria, 1079; in malaria. 23; mental defects in, 987; 

~ post-hemiplegic movements in, 987; spastica 
cerebralis, 986; in typhoid fever, 86. 

Ilemiplfgie flasque, 974. 

Henoch'» purpura, 745. 

Hepatic abscess, 503; artery, enlargement of, 542; 
aneurism of, 865; colio, 550; intennitterit fever, 
553; vein, affections of, 642. 

Hepatitis, interstitial (see Cirrhosis), 550; sup¬ 
purative, 563. 

Hepatisation, of lung, 170; white, of fcotus, 273. 

Hereditary form of (edema, 1104. 

Heredity, in Bright’s disease, 694; in diabetes in¬ 
sipidus, 409; in Friedreich’a ataxia, 921; in gout, 
397; in haraophilia, 748; in paramyoclonus multi- 
plex.ll 13; in rheumatlo fever,220; in spastic para¬ 
plegia, 912; in syphilis, 266; in tuberculosis, 287 

Herpes, in cerebro-spinal meningitis, 161 *, in febric- 
ula, 364; in malaria, 17; in pneumonia, 179; in 
typhoid fever, 75; soster, 900. 

Hiocough, 1034; causes of, 1684; treatment of, 1035, 
hysterical, 1081. 
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High-tension pulse, characters of, 898, 851 
Hippocratic jades, 82,582; fipgers, 335; auction, 

659. 

Hippw. 1067. 

Butyrin'* disease, 738; intermittent fever in, 741 
Homalomyia scalaris, 55. 

Hook-worn disease, 44. 

Horn-pox, 119. 

Hoipital fever, 105. 

Hour-glass stomach', 475. 

Huntingdon'* chorea, 1055. 

Husband and wifo, diabetes in, 409; tuberculosis 
in, 291. 

HxUchinaon’a teeth, 271. 

Hyaline casts in urine, 688, 693, 698. 

Hybrid measles, 145. 

Hybrid scarlet fever. 145. * 

Hydatid disease (see Echinococcus). 

Hydatid thrill or fremitus, 35* • • 

Hydrarthrosis, clfhmic, 283, intermittent, 1083. 

“ Hydrencepholoid condition,” 507, 965. 

Hydriatic treatment (see Hydrotherapy), 
Hydrocephalus. 990; acquired chronic, 997; acute, 
301. 996; angio-neurotio, 996; chronic, after 
cerebrospinal meningitis, 162; congenital, 997, 
drainage m. 998, externus, 990; ex vacuo. 99G, 
idiopathic internal. 996; spurious, 507. 
HydrocyBtoma in exophthalmic goitre. 767. 
Hydromyelus. 924. 943. 

Hydronephrosis, 707; congenital, 707; intermittent, 
666, 708. 

Hydropericardium, 784. 

Hydroperitomcum, 589. 

Hydrophobia, 255. 

Hydro-pneumothorax, 657. 

Hydrops ad matnlam, 409; vesicae fellm, 552. 
Hydrothorax, 656 

Hymenolepsis dimmuta; H nana, 29. 
Hyperacidity of gastric juice, 492. 

Hyperacusis, 1023 
Hyperadrenalism, 760. 

Hyperemia of the brain, 964 • 

Hyperesthesia, m ataxia, 891; in haunatomyelia, 
936; in hysteria, 1080; in railway spine, 1097; in 
rickets, 428, retinal, 1008; in unilateral cord 
lesions, 933; of stomach, 493. 

Hyperalgesia, 1089 
Hyperchlorhyilria, 492 
Hyperkinesia of stomach, 490. 

Hypernephroma, 714 
Hyperosmia, 1006 
Hyperpyneima, 398. 

Hyperpyrexia, hysterical, 1084; in rheumatic fever, 
223; in scarlet fever, 133; in sun-stroke, 386; in 
tetanus, 260. 

Hyperthyrea, 765. 

Hyperthyroidism, 765. 

Hypertrophic cirrhosis of liver, 660. 

Hypnotism in hysteria, 1080. 

Hypodermio syringe in diagnosis of pleural effu¬ 
sion, 652. 

HypogloM&l nerve, dieeeeee of, 1032: paralyse of, 
1032; spasm of, 1033. 

Hypoleuoooytods, In typhoid fever, 70. 
Hypophysis, enlargement of, 1106. 

Hypostatio congestion, of lungs, 615; in typhoid 

fever, 85. » 


Hypothermia, in typhoid fevor, 74. 

Hypotonia, 891, 

Hyulena, 1070, ajuf dominated 831 - 

con l nurture* a.,,1 npiwnw j,,, i OT9; eony^,^ 
forma „f, 107J, erm 10SI; .liaooler. u »mua- 
10s0 - for " w f-wv m, 10H4; furmnpfyrfa 
'!'■ ‘ 0S| . " 1 ” ora '> “• low, joint affection, b, 

, ' ,M!n,:l1 "Worn* of. 10S;t; motnboliam in, 

last, metaliothempy in. IPSO; iwnUtHntnllow- 
ln, in. 831, mni-fonvulitvv form. of 1078; |i»rifly- 
m in. 107S, *p*i»l * n » m 1081, Blwnmln in, 
7-H, lost), traunmlio MUM,, vuwenil ummf*t&-* 
lions of, 11)81 * * , 

Hysterical minimi |HTtori* 841. 

Hyslero-cjnlci)*, ]IM. to7s. 

Hysterogenic point*, 1080. 

• 

Ice-cream, poisoning by. 382. 

Ice, typhoid bacillus in, 61. « 

Ichthyosis linguahs, 430. 

IctcriSf (see JaUNdh e), gravis, 538; neonatorum, 

53.8 • 

Idiocy, in infantile hemiplegia,987, nmaurotjp. 912. 
Idiopalluc nnicmiu of .WdiHvn, 724 
Idiopathic intermittent fever, 2H> 
lleo-c.ecal region, in tjphofcl fever, 82, in np|»omli- # 
nils. 514, in primary IuIktciiIohih of bowel, 341. 
lleo-eolitw. 508. 

Ileus (sec Stkaniiui.ation ok Howel). 519; 
hysterical, 1082 

InilKTilitv m infantile liVnuplegia, 98% 

Imitation in chorea. 10-16 

Impetigo, contagious, and ulcerative stomatitis, 
435 * • 

Impotence, in diubetcs^4IO, in locomotor ataxia, 
802. t * 

Impulsive tic, 1054. 

Incarceration of IkjwvI, 519. 

Incoordination, of wins, 890, of legs, 890.* 

Indians, American, chorea in, 1045, consumption 
in, 285, sumll-pox among, 112 
Indicanuna, 080. f 

Indigestion, 456, acute llitestlim!, 500. 

Infantile, convulsions, 1050, paralysis, 014, scurvy, 
753 

Infantilwin, 270, 769, 773; Lorain typo of, 774; 

inyxosleniatous, 774, pancreatic, 774. 

InfarcK septic, of coronary arteries, 824. 

Infer turn, definition of, 213. 

Infectious diseases 57, of doubtful nature, 363. 
Inflation of bowel in intussusception, 525. 

Influcnn, 152; upiiendicitis in, 155; cholelithiasis 
in, 155, and typhoid fever, 90; peritonitis in, 155. 
Infusoria, parasitic, 25. 

Inhalation pneumonia (see Aspiration Pneu¬ 
monia), G21. 

Inoculation, ngainnt small-pox, 112, 119; pro¬ 
tective, in cholera, 229; preventive, in hydro¬ 
phobia. 257; preventive, in plague, 242; pre¬ 
ventive, in pneumonia, 109; preventive,in typhoid 
fever, 98; tuberculosis transmitted by, 289. # 

Insane, general paralysis of. 805 
Insanity, delusional, 684; post-febrile. 86. in smalt- 

InCitv!'Mato of dnnk to. S70. ration of 
chronic phthinis to, 334; rotation of hcwKltaoo* 
to. 800. 
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Inaeota, iM&itie* 58 . 

Insolation, 885. 

Inaul« acfc*^ MO. * 

‘int^Joa irenlor (tee Volitioh al Tumoi). 
iSteroartalnauraliti*. 1070. e 
Intermittanoy of heart action, 884. V» 

Intermittent olaudication, 841,863. 

Intermittent fever, 16; forms of (see Far**). 
^Intermittent hepatic fever, 553. 

1 Intermittent hydrartfirosla, 1083. 

Intermittent lameness, 853. ® 

‘ internal capsule, lesions_pf, 049. 

Internal carotid artery, blocking of, 979. 

Intestinal casts, 531; sand, 532; ooils, tumor formed 
by, 311; obstruction, 519. 

Intestines, diseases of, 497; actinomycosis of, 264; 
dilatatio* of, 531. 1 

Intestines, hemorrhage from, in typhoid fever, 
fi8, 80; in dyseitfery, 5, 244; in tuberculosis of 
bowel, 340; in intussusception of, 524; in uloerar 
tion of, 501. , * 

Intestines, infarction of, 533; intussusception of, 
519, 524; invagination of, 520; miscellaneous 
affections of, 530; newi gaowths in, 521; uloers of, 
501. 

.Intestines, obstruction W, 519, 584; acute, 522; 
chronic. 522; by enteroliths. 522; by forjfgn 
bodies, 521; by galljStonee, 622,555; by lipomata, 
521. • 

Intestines, perforation of, in typhoid fever, 67, 81. | 
Intestines, g>rimary tuberculosis of, 292, 340; 
strangulation of, 519, 524; strictures and tumors 
of, 521; twists and knots in, 520. 

Intoxication, definition of, 213. 

Intoxications, 3fid. * 

Intussusception. 519,524. # t 

Invagination. 520; post-mortem, 520. 

InversP type of temperature In acute tuberculosis, 
299; A typhoid fever, 72. 

Iridoplegia, 1014; accommodative, 1014; reflex, . 
1014. 

Iritis, syphilitic.^68,271. 

Itch, Cuban, 113; insect, 52; Philippine, 118- 
Itching, of feet in gout, 405; of eyeballs ill gout, 
405; of skin in Bright’s disease, 699; of sldn in 
jaundice, 535; preicteric, 535; in diabetes, 417; 
in exophthalmio goitre, 767; in uremia, 684; in 
Hodgkin’s disease, 741. 

Ixodes ricinus, 53. 

Ixodiaais, 53. 

Jacksonian epilepsy, 883, lCpfe. 

Jail fever, 105. \ 

Jaundice, 534; black, 535; catarrhal, 0|2; oholuria 
in, 535; from cirrhosis of liver, Sfifcfflfcl; congen¬ 
ital acholuric form of, 587 1 wldetfac form of, 
864; infectious, 364; from acute yellow atrophy, 
538; from cancer of liver, 560; in diphtheria, 204; 
from gaU-stones, 551, 553;*hereditary, 537; in 
influensa, 154; in pneumonia, lfin and purpura, 
M6,743; in Weiti dfteato, 364; malignant. 538; 
of the new-born, 538; obstructive, 534; in syph- 
•flb, 275 ; toxemic, 536; In typhoid fever, 83 ; 
t xanthelasma in, 535| in yellow fever, 236. 

Jaw donas, 903.' 

Jigger, 55. 

Joints (sm AiBnrm), 


Jumpers, 1055. 

•‘June odd,” 504. # 

Kahleris disease, 674. 

Kakke, 249. 
i Kala-asar, 9. 

I Katayama’* disease, 28. 

Kdoid of Adduon, 1109. 

Keratitis, in small-pox, 120; interstitial, of In¬ 
herited syphilis, 271. 6 

Kemig's sign, 163. 

Kidney, diseases of, 664; amyloid or Urdin a wm 
‘Sense'of, 702; canoer of, 714; eardiao, 668; 
circulatory disturbance in, 667; cirrhosis of, 694; 
congenital cystic, 715; congestion of, 867; con¬ 
tracted, 694; cyanotic induration of, 668; cystio 
disease of, 715; disk-shaped, 664; echinocoocus of, 

37; floating, 664; fused, 664; gouty, 694; granular, 
694; horseshqp, 66^ large white, 692; malforma¬ 
tions of, 664; movable, 664* palpable, 664; 
rhabdo-myoma of, 714; sarooma of, 714; scrofu¬ 
lous, 347, 704; sigmoid, 664; small white kidney, 
692; srrgical kidney, 704; syphilis of, 277; 1 

tuberculosis of 345; tumors of, 713. 

Klebt-Loeffler bacillus, 194. 

Knee-jerk, loes of, in ataxia 891; in diphtheria, 204. 
Koch treatment of tuberculosis, 356. 

Kopftetanus, of Rote, 260. 

Koplik’s sign, 142. 

KoesakofTs syndrome, 370, 1002. 

Kubisagari, 1025. 

Labyrinthine disease, 1024. 

Lachrymal gland in mumps, 147; in MikuIlea’s 
disease, 442. 

“Lacing” liver, 57?. 

Lacunas of Marie, 967. 

Lacunar tonsillitis, 445. 

La grippe, 152. 

Lamblia intestinal is, 25. 

Lameness, intermittent, 853. 

Laminectomy in compression myelitis, 940; in 
turnon of the cord, 942. 

LandrifM paralysis, 918. 

Laparotomy, In cirrhosis of the liver, 663; in typhoid 
fever, 103. 

Larva migrans, 56. 

tarvm of flies, dieesnee oaueed by (myiasis), 66. 
Laryngeal erime, MB. 

TiiijnuiiWIir itridtfus, 698; identity of, vrith en¬ 
larged tfiymus, 772. 

Laryngitis, oouts, catarrhal, 696; chronic, 697; 
oedematous, 698; spoemodlo, 898; syphilitic, 801; 

, tuberculous, 600- 

Larynx, diseases of, 696; ndduotor paralysis of, 
1028; enECStheeia of, 1029; hyperesthesia of, 
1029; poraiysia of obduotors of, 1027; spasm of the 
! muscles of, 1028; unilateral abductor paralysis 

\* of, 1028. 

, Utah. 1088. 

lateral sclerosis, primary, 909; amyotrophic, 

. Uteritious deposit, 677. 

• Uthyrism, 884. 

load, colic, 377; in the urine, 376. 

Lead-palsy. 677; localised forms of, 377. 
Lead-poisoning, 375; acute, 396; arteriosclerosis In, 
878; cernbnd symptoms 4n, 878j ohronlo, 876; 
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eoarnhtaiB from, 878; goaty deposits in. 370; 
treatment of, 879. , 

Load-workers, prevsJenoe of gout in, 398. 

Leiohat-tubercle. 200. 
j^iiimM body. 0. 

Ltront*** 1 * oeeea, 1107. 

Tyr* alba, 862; mutilans, 362. 

Leprosy, 369; antes the tio, 362; bacillus leprto in, 
300 ; contagiousness of, 361; macular form of, 

• 862; tubercular, 3<&2. 

Lep tomen ingitis, acute cerebro-spinal, 925; chronic, 
928; infantum, non-tuberculous, 928. 

Leptothrix in mouth 264. 

Leptus autunmalis, 58. 

Leudn, 639. 

Leuoocythsemitt, 731. 

Leucooytosis, in antcmla, 721; chlorosis, 722; cere- i 
bro-spinal meningitis, 161; diphtheria, 201, em- ( 
pyema, 640; erysipelas, 212* Hodgkin’s di*ase, j 
741; leukemia, t35; malaria, 24; measles, 143; . 
pyssmia, 217; pneumonia, 177; pleurisy, 648; j 
rheumatio fever, 222; scarlet fever, 133, stomach j 
oanoer, 482, 485; in trichmiasis, 42; in tuber¬ 
culosis (acute), 300; in tuberculosis (chronic pul¬ 
monary), 333; absenoe of, in typluad fever, 76,93; 
in whooping-cough, 151. 

Leuooderma, 1109. 

Leuoo-keratosis, mucoem oris, 439. 

Leuconychia, 1002. 

Leucopenia in typhoid fever, 76. _ 

Leulucmia, 731; acute, 737; lymphatic, 730; blood 
in 735; congenital, 732; hemUty in, 732; in 
animals. 732; in pregnancy, 732; myelogenous, 
731; pseudo-, 738; spleno-medullary, 73*’. 

3 LeukawEmia, 737. 

Leukoplakia buccalis, 439. 

Leyden'• crystals. 011 613. 

Lienterio diarrhoea, 499. 

Life assurance and albuminuria, 675; and syphilis, 
281 . 

. Lightning pains in ataxia, 889. , 

T.inwm atrophica*, 75. 

Lingual corns, 439. 

Linguatula rhinoria, 52; L. serrata, 52. 
Lipaciduria, 682. 

Lipemia, 412, 418. 

lipoma of the spinal cord, 941. 


Lipuria, 416, 682 
Lithfemia, 677. 

Iithie-add diathesis, 677 
Lithuria, 677. 

Utu.-. di^*, 910 ^ «ut» 

Liver, abscess of, 4, . 57 j, anmiiua of, 

yellow atrophy of, 538, amyioi , ^ - m 

form a(<Hihlebotlimy in con- 
* m bidaUd. of, 85; hypewmo. -.f, 

(Mtion ct.M3.jy me Uno-earcoraa of, 508, 
S4fk Infarction of. B42, passive con- 

«w growths in, of. Ml; 

of, Ml; ro^rmisris of. 1: 

primary oanrsr of. ^67, P*° secondary 

Potion of. 541; tub erculoriB of, 

cancer of, 668; syrh*s of. 274, 

841; in typhoid f«^' «• 


Liver, cirrhosis of, 556; alcoholic 557; ascites in 
559; atrophic. 557; capsular form. 562; in diabetes 
413; fatty, 557; haimofrhage from stoniacll in , 
558; hjpertrophic 560; syphilitic, 275. 562; in 
chilifren. 557; jaundice in. 550; toxic symptoms 
in »R9; with cancer, 570; tuberculous. 342. 

Liver, diseases of, SSk. 

Liver dulnesa. obliteration of. in perforative peri-, 
tomtis, 82, 582. 

Liver, movable. 529, 572. 1 * 

living skeletons, 9CB. 

1/obar pneumonia, 164. ■> 

lAHalnn's cancer, 715. ' ’ 

Irocalisation, cerebral, 874; spinal, 871. 

Ixicalizcri lyritotOtiH, 584. 

Lock-jaw, 258,* 1018. 

Lock-spasm, 1073. 

Locomotor ataxia, 880; ataxic stage of, 890; bladder 
symptoms ill, 889, gastric crises in, 891; henm 
plegia in, 802; incipient stage of, 889; hmngpfd 
enso# in. 892; nasal crises jn, 892; paralyUe stage 
of, 892, paresis in, 892; rectal crises in, 891; re¬ 
lation of svphihs to, 886. • 

Long thoracic nerve, affections of, 1030. 

Loose shoulders, 007. 

Lucilia iiiaccllima. 55. 

Ludupu'n angina, 444. 

Lues venerea (syphilis), 265. i 
Lumbago, 396. 

Lumbar neuralgia, 1071. ^ 

Lumbar plexus, lesions of, 1038. ° 

Lumbar puncture of Qmnct. r, 103. 928, #08. 

Lung, abscess of,*640, embolic, 04(1. 

I,ung, ncl.nomyrow, of. 201; nH'inism of. 638; 
brown in.hir»t.on of, 0V r >, cancej of. Ml; carni- 
firatlon of. 022, ribbons of, 628. 

I,ung, diseases of, 014^ .tone., 319. , 

Lung few, 164, " ... 1 

Lungs, congestion of, 614, hypostnlic, 6)S. 

Lungs, echinococcus of, 30. 

Lungs gangrene of, 638, obsccsanf brum in. 63B. 
T „„ r , nrw growths in. 641; in roIWUnmers, 642. 
Luw, hirmorrhegic infarction of, OIK; " • 

610; splcniiulton of, 615, 622; syphilis of, 
tuberculosis of, 312. 

Lupinosis, 384. , -a. 

r.vmnh glands, tuberculosis of, 304. _ 

Lymphadenitis, general tuberculous. 360; tad 
tuberculous, 306, simple, 66(1; suppurnttve. 600. 
Lymphadenorna. general, 7.18. 

Lymphatic state, 755. 

Lymph-scrotum, 49. 

Lymph, vaccine, 127. 

Lymph vessels, dilatation of. 49. 
iynsa. 255. 

I yssophobia. 258. 


Macula; eeruleat. M, lb. 

Macular syphihdes, 268. 

Maidismu.,384- 

Mam cn gnffe. 003. v 284. 

Mane. I»;'“ nin * b; ^ JfwoUles, 814. 
Maladie de Hanot. am>, » 
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Malarial cachexia, IS, 23. 

Malarial fever, 10; accidental and late lesions of, 
IS; ®etivo-autumnal,' 20; algid form of, 22; 
comatose form of, 21; continued and remittent 
forin of, 20; description of the .paroxysm, in. 16; 
geographical distribution of, 10; h®mon , hagic 
form of, 22; intermittent, 9 16; nephritis in, 16; 

, pernicious, 16. 21; pneumonia in, 16; quartan, 17; 
quotidian, 17; season in, 10; specific germ of, 10; 
* tertian, 17. @ 

Malarial hemoglobinuria, 22. 0 
Malarial nephritis, 16. a 
MalleuS, 263. 9 

Malta fever, 247. 

Mammary glands, hypertrophy 5TJ in tuberculosis 
334; tuberculosis of, 349. ' 

Mania af>otu, 371. * 

Mania, Bell’a, 1041. 

Marriage, questfbn of, in hemophilia, 749; in 
syphilis, 281; in tabes dorsalis, 894; in tubercu¬ 
losis, 361. , * 

Marrow of bones, in small-pox, 115; in leukemia, 
73?; in pernicious anemia, 726. 

Maaque dea femmea enftelttea, 758. 

Massai disease, 50. 

Mastication, spasm of*the muscles of, 1018. 
Mastitis in enteric fever, 88; chronic, 334. c 
McBumej/a tender point, 515. 

Measles, 140; aboftive, 143; attenuated, 143; black, 
143; buccal spots in, 142; contagiousness of, 141; 
desquaiflation in, 143; eruption in, 142; German, 
145; malignant, 143; period of incubation in, 
141. 

Measly meat, examination of, 30. 

Meat, pojjwning by, 381* tuberculous infeqtion by, 
292; inspection of, for trichina;, 41. t 
MedyTa diverticulum, 519. 

Mediaf nerve, affections of,*1037. 

Mediastinal friction, 663. 

Mediastino-pericarditis, indurative, 663. 
Mediastinum, affections of, 660; absoess of, 662; 
cancer of, 6#l; emphysema of, 663; pleural effu¬ 
sion in, 662; sarcoma of, 661; tumors of, 661. 
Mediterranean fever, 248. 

Medulla oblongata, lesions of, 952; tumors of, 991. 
Megalo-cephaly, 1108. 

Megalocytes, 728. 

Megalogastric, 467. 

Mehena in duodenal ulcer, 474; b typhoid fever, 80; 

in tuberculosis of bowels, 340; neonatorum, 747. 
Melano-sarcoma of liver, 668; of lunp, 641. 
Melanuna, 680. 

Melasma suprarenale, 758. 

Mlnvere'a disease, 1024. 

Meningeal hseraorrhage, 968; in birth palsies, 010. 
Meninges, affection of, 923. 

Meningitis, acute cerebro-spinal, 925; basilar, 301; 
epidemic cerebro-spinal, sporadic cerebro-spinal, 
157,928; in erysipelas, 212; in gout,406; granu¬ 
lar, 301; lepto, 928; in typhoid fever, 69, 85; 
e, simple, of infants, 928; posterior basic, 928; 
' serous, ,996; 'syphilitic, 272; tuberculous, 301. 

Meningoeooem, 109. , 

* Msningo-snceyhaMtif, tuberculous, 302. 

Meralgla paresthetica, 1038. 

Mercurial, tremor, 1045; stomatitis, 487. 
llarydamua, 491. 


Meeaortitis, 848. 

Mesenteric artery, aneurism of, 533, £65; embolism 
of, 533; thrombosis of, 533. 

Mesenteric glands, tuberculosis of, 308; tuberculous 
tumors of, 312; in typhoid fever, 68. 

Mesenteric veins, diseases of, 533. 

Mesenteric vessels, affeotions of, 533. • • 

Mesentery, chylous cysts of, 533; affeotions of, 532. 
Mesogonimus heterophyes, 2'J. 

Metallic echo, 659; tinkling, 331,659. 

Metallotherapy, 1080. 

Metastatic abscesses, 216 
Metasyphilltia affections, 269. 

Metatarsalgia, 1071. 

Meteoriam in typhoid fever, 80; treatment of, 102. 
Micrococci, in Malta fever. 248. 

Micrococcus, catarrhal Is, 593; lanceolatus, 164,167, 
215,216.623, melitensu.248; thecalis, in Landry’a 
pgralyais, 0!8. * 

Microcytes. 728. " 

Micromelia, in cretinism, 769. 

Middle cerebral artery, embolism and thrombosis . 
of, 979. 

Migraine, 1066; treatment of, 1068. 

Mikulicz'a disease, 442. 

Miliary abscesses in typhoid fever, 68. 

Miliary aneurism, 967. 

Miliary fever, 367; epidemics of; 367. 

Miliary tubercle, 295; tuberculosis, acute, 298; 

tuberculosis, chronic, 318. 

Milk and scarlet fever, 131; and typhoid fever, 62; 
products, poisoning by, 382; sickness, 365; tuber¬ 
culous infection by, 292. 

Mind-blindness, 959. 

Mind-deafness, 959. 

Miner’s anaemia or cachexia, 44; lung, 631; nystag¬ 
mus. 1014; cancer of lung. 642. 

Mitchell, Wevr, treatment in hysteria, 1086. 

Mitral incompetency, 804. 

Mitral stenosis, 808; chorea and, 808; paralysis of 
recurrent 'aryAgeal in, 811; presystolio murmur 
in, 810; rheumatism and, 808. 

Moist sounds in pulmonary tuberculosis, 330. 
MOller’s glossitis. 438. 

Monophobia, 1089. 

Monoplegia, cerebral, 883, 947; facial, 1010; in 
hysteria, 1079; in traumatic neuroees, 1097. 
Montaigne on renal colic, 711. 

Montreal General Hospital, statistics of hemorrha¬ 
gic small-pox, 118; of pneumonia, 187; of rheuma- 
. tic fever, 210. 

Montreal small-pox epidemic ISSS-’SO, 128. 
Morbilli 140; sine morbillis, 143. 

Morbus, arruleus, 845. 

Morbus, cox® senilis, 392; erronum, 54. 

Morbus maculosus, 743; neonatorum, 747; of 
Werlhof, 745. 

Morphig habit, 373; treatment of, 374. 

Morphinism, 373. 

Morphinoraania, 373. 

Morphcna, 1109. 

Mortality, in cerebro-spinal meningitis, 164; in 
pneumonia, 187; typhoid fever, 96; in whooping- 
cough, 151; in yellow fever, 238. 

Morton’ « painful foot, 1071. 

Monan’t disease, 944. 1 

Mosquitoes, forms of, 18,185. 
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Mosquitoes, relation of, to filaria disease, 48; to 
miUrift, 13: to yellow fever* 235. 

Motor tract, diseases of, 901. 

Mounfcdn, ancemia, 44, 366; fever, 366; sickness, 

366. 

Mouth-breathing, 447. 

Mnuth, diseases of, 434; dry, 441; putrid sore, 435. 

Movable kidney, 529, 664, dilatation of stomach in, 
665. 

' Movable liver, 529, 572. 

Mucous colitis, 530. 

Mucous glands, affections of, 440. 

Muoous patches, 268. 

Muguet, 436. 

Multiple gangrene, 1101. 

Multiple sclerosis, 930. 

Mumps, 146, 441. & 

Murmur, in aneurism, 858; brain, 429; cardio¬ 
respiratory' 331, in ohlonwM, 72#, in congMhital 
heart-disease, 8&; Flint i, 800, 810, in endo¬ 
carditis, 789, humming-top, 724, in lung cavity, 
330; in subclavian artery in phthisis, 331, in 
valvular disease, 800 . 803, 807 810, 812, 813 

Musca domeetica, 55; M vomitona, 55. 

Muscle callus in sterno-niustoid in fcfants, 1031. 


Muscle-sense, 959. 

Muscles, diseases of, 1111; degeneration of, in ty¬ 
phoid fever, 70, 89. 

Muscular atrophy, forms of, 907; heredity in, 
906; atrophic and hypertrophic varieties, 007; 
infantile form, 907; juvenUe type, 007, progress¬ 
ive neural form,905; peroneal type, 905, progress¬ 
ive central, 901,914, hereditary influence in, 902. 

Muscular contractures in hysteria, 1079. 

Muscular dystrophies, 900. 

Muscular exertion, coma after, 686 

Muscular exertion in heart-disease, 797, 821. 

Muscular rheumatism, 396. 

Musculo-spiral paralysis, 1036. 

Musical murmurs, 803, 846. 

Mussel poisoning, 383. » 

Myalgia, 396. 


Myasthenia gravis, 1113. 

Myasthenic reaction, 1114. 

Mycosis intestinulis, 254; pulmonum, 254. 

Mycotic gastritis, 459. 

Myel®mia, 731 

Myelitis, scute, 944: acute diffuse, 94S; acute 
transverse, 946; compression, 038; in measles. 
143: reflexes ia, 946; transverse, of cemcsl 
region, 947; syphilitic, 272, 273. 


Myelocytes, 736. 

Myelogenous leukemia, 731. 

Myiasis, 55; of nostrils and of ears, 55; of vagina, 
55; cutaneous, 55, gastro-intestinal, 55. 
Myatonla, 1114. 

Myocarditis, acute interstitial, 824: ihrous. 
in rheumatism, 223; segmenting^.., m t>Dho 


fever, 60, 78. . , , 

[yocardium, affections of, 820; logons of, due to 
disease of coronary arteries, 823. 


Myoclonia, 1113. 

Myooloniee, 1113. 

Myoidema, 330. 

Myopathies, the primary, 906. 
Myods, spinal, 8§9,10141 
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Myositis, 1111; dermato-, 1111; infectious, till; 

ossificans progressiva, 1112. 

Myotonia, 1112, wmgemtjj, 1112. 

M\atonic reaction of Erb, 1113. 

M\na||iit. 105.5, 

Mvtiilrtoxin, 383 

Mj vrdeina, 768, aci?tc. 770, congenital form, 768; 
operative, 770. 

Myxonm of spinal cord. 941. . 

Myxoneurosis lntestinulia, ?i30. 

• 


Nievi, multiple, of skin rual mucouii membranes, 
595.749 * • 

Nagana, 7 

Nails, in ty^hoitflhvcr, 75; in phfliisis, 335. 

Naming oentrJ, 9.57 
Nasal diphtheria, 201 
NaHo-phurvngtnd obstruction. 447. 

Neapolitan fever, 218 • 

Neck, ccllnlitia of, 411, Derbyshire neck. 764. 
Nccro-ts, acute, of lame, 22.5 # in'typhoid fever, 88. 
NeiroMs in tubercle, 296 
Nccdle-suullovmg in hysteria. Ml 
Nematodes, diseases cnuitsl’by, 38. 

Nephralgia, 1071 # 

Nephrectomy, 709 

Nephritis 080, acute, 686; after diphtheria, 204; 
chronic, 692, chronic liicinorrhiigic. 093; in 
tonsillitis, 446, Hurgual treatment of, 702 
Nephritis, chronic desi|jmmutivo, tM»2, chronic 
iliffuse. with exudation. 092, chronic^ntcrstitinl, 
094, chronic pareiicliyinntous.092, chronic tubal, 
692, consecutiV.e. 703, hamiorrluigea m, 699, in¬ 
creased tension in, 098, hi ervsiirhw. 212, in inn- 
luria, 10, lymphoma bam, 88, nrhitioi^ of henrt 

hjpertryphy to. 090, in scarlet fever. 134; in 
typhoid fever, 88, wippurative. 704, syphilitic, 
277, urine in, 098, vomiting in, 099 • 


Nophrolithiusis. 709. 

Nepliro-phthisis (see Kiunky, Tuhkhculowh or). 
Nephroptosis, 529. 064. 

Mephrorrhaphy, 006. 

Nephrotomy, 709 
Nephro-typhus, 88 
Nerve-fibres, inflammation of, 998. 

Nerve-ns>t symptoms, 938. 

11 Nerve-storms,” 1008 

Nerves, anastomosis of, in facial paralysis, 1022. 
Nervw, duw of peripheral, 1108, dmcaim. of 
ccrciiral, I00S, dl«easm of Hpmnl, 1033. 

Nerve* Idons of anterior rriiml. 1038, circumflex, 
1036 exirrnai popliteal, 10.9*. gluleal. 1038, in¬ 
ternal popliteal, 1039, long thoracic. 1036; me¬ 
dian 1037, musculn-epiral, 1036, obturator, 1038, 
BCintic, 1038. "mail wmlic. 10:48; ulnar, 1037. 
Nervous dmrrhirn, 498. 1082. , 

Nervous dyspepma. 490 
Nervous system. diseases of, 867; diffuse. 923. 
Nettle rn-h (see I’liTirAlin) . 

Nniralgm 100*. ™>'"™ ,,f " X> "' 
ToTrrmc-ncrip.ml. 1033. 1070, epllepllfnrn . 

lOCoi influence of mnlana in, Ml 

1070 lumbar, 1071. of nerve, nth* »'• 

phrenic ’ I070 i(C n ^' 

CT— T'of.^1 .064,; 

visceral, 1071. 
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N surest h&ia, 1086; sexual, 1001; traumatic, 1096. 

Neuritis, 008; arsenical, 1002; aeoending, 1000; from 
beer, KX)2; fasciana, 0C8; Interstitial, 000; of in¬ 
fants, progressive interstitial hypertrophio, 022; 
lipocnatous, 000; localised, 008. 090; parenchy¬ 
matous, 900; multiple, 060,1000; alooholicfcJOOl; 
endemic, 240, 1003; in dljfhtheria, 204; migra¬ 
tory, 1000; in chronic phthisis, 334; in the infeo- 
tiousdiaeases, 1002; in typhoid fever, 86; recurring, 
‘1001; saturnine, &77,*1002; sympathetic, 1000; 
{faumatic, 008; optic, 1008; tom sine, 1002. 

Neurofibroma tods, generalised, 1005. 

Neuroglioma, 088. ' 

Neuromata, 1004; "amputation,” 1005; plexiform, 
1004. m 

Neurone, structure of, 867; function of, 868; degen¬ 
eration «of, 868; regeneration of, 868. 

Neuro-retinitis, in aruemia, 1007. 

Neuroses, occupation, 1072; traumatic, 1006. 

Neutrophiles, 736. 

New-born, haemorrhagic diseases of, 747. • 

New growths in the bowel, 521. 

NighJ-blindness, 1QQ8; in scurvy, 752. 

tfight-sweats in phthisis, 828; treatment of, 358. 

Night-terrors, 449. 

Ninth nerve, lesions of, 1026. 

Nissl (tigroid) bodies, 868. 

Nits, 53. 

Nodding spasm, 1632. 

Nodes, HavQarA’t, 300; Hebcrden'e, 391. 

Nodes, symmetrical, in congenital syphilis, 271. 

Nodules, rheumatic, 224. 

Noma, 437; in scarlet fever, 136; i.i typhoid, 80,01. 

Nbrmoblasts, 72£, 728. 

Noee, bleeding fjom (see ^pibtazib), 595. 

Nose, die&see of, 503. # 

Nummular sputa in phthisis, 323. c 

Nurse^contracture of Trotukeau, 1074. 

Nutmeg liver, 541. 

Nyctalopia, 1008; In scurvy, 752. 

Nylander’t bismuth test in diabetes, 415. 

Nystagmus, l(ty4; in FriedreieX't ataxia, 022; in 
insular sclerosis, 931; of miners, 1014. 


Obesity, 431; diabetogenous, 410. 

Obeemion, 1054. 

Obstruction of bowels, 610; acute, 522; chronic, 
522. 

Obturator nerve, affections of, 1038. 

Occipital lobe, tumors of, 000. 

Ocdpito-cervical neuralgia, 1033,1070. 

Occupation neuroses, 1072. 

Ochronotii, 681. 

Ocular palsies, treatment of, 1017. 

Oculo-motor paralysis, recurring, 1013. 

Odor, In small-pox, 117; in typhoid fever, 75. 

(Edema, angb-neurotic, 1103; febrile purpuric, 744; 
of glottis, 598; hereditary, 1104; of lungs, 610; 
of brain, 065; malignant, of anthrax, 253; of the 
brain, in uremia, 683, 965. 

(Edematous laryngitis, 508. 

Oertd'a method in obesity, 482,829. 

'(Esophageal bruit, 454; varioes, 452. 

«<E«ophagiamus ( 453. 

(Esophagitis, acute, 451; chronic, 453{ fibrinous, 
453; membranous, 452. 

OEsophaco-oalada, 455. 


(Esophago-pleuro-cutaneous fistula, 456. 

(Esophagus, dissasea of, 451; canon 1 of, 454; -dila¬ 
tations of, 456; diverticula of, 45tft hemorrhage 
from, in cirrhosis of liver, 550; paralysis, of, 458; 
post-mortem digestion of, 455; rupture of, 455; 
spasm of, 453; stricture of, 453; syphilis of, 276; 
tuberculosis of, 340; ulceration of, 452; varioeg-pf 
veins, in cirrhosis of liver, 452, 550. 

Ofdium albicans, 436; oldiomyoosis, 2. 

Olfactory nerves and tracts, diseases of, 1005. 

Omentopexy in cirrhosis of the liver, 563. 

Omentum, tuberculous tumor of, 311; tumor of, 
in canoer of the peritoneum, 588. 

Omodynia, 307. 

Onomatomania, 1054. 

Onychia, in arthritis deformans, 302; in looomotor 
ataxia, 802; syphilitic, 208, 270. 

Operation per $e, effects of, in epilepsy, 1066. 

Opemtion, tuberculosis after, 295. 

Ophthalmia, gonorrhoeal, with Arthritis, 226. 

Ophthalmoplegia, 014, 1016; externa, 1016; inter¬ 
na, 1016. 

Opisthotonos, cervical, in infants, 028; in tetanus, ' 
260. 

Opium, poisoiyng, diagnosis from uremia, 680; 
habit, 373; smoking, effects of, 373. 

Oppenheim’a disease, 1114. 

Opsonic index in tuberculosis, 356, 

Optic nerve atrophy, 1009; hereditary, 1000; 
primary, 1000; secondary, 1000; in tabes, 880. 

Optic nerve and tract, diseases of, 1006. 

Optic neuritis, 1008; in abscess of brain, 904; in 
brain-tumor, 080; In tuberculous meningitis, 303; 
in typhoid fever, 87. 

Oral sepsis, 440. 

Orchitis, in malaria, 23; in mumps, 147; interstitial, 
in syphilis, 277; in typhoid fever, 88; in vanola, 
110; parotidea. 147; tuberculous, 348; value of 
in diagnosis, 348. 

Ornithodorus moubata, 53; 0. Savignyi, 53; 0. 
megnini, 53. 

OAhotonos, in tetanus, 260. 

Osteitis deformans, 1106. 

Osteo-arthropathy, hypertrophic pulmonary, 1107. 

Oe|gpgenesis imperfecta, 1108. 

Osteo-myelitis simulating acute rheumatism, 225. 

Osteophytes in arthritis deformans, 300. 

Otitis-media, in typhoid fever, 87; in scarlet fever, 
136; in meningitis, 163; meningitic symptoms in, 
926. 

Ovaries, tuberculosis of, 348. 

Over-exertion, heart affections due to, 821. 

Oxalate-of-lime calculus, 710. 

Oxaluria, 678. 

Oxygen, inhalations of, in diabetlo ooma, 423; in 
pneumonia, 102. 

Oxyuris vermicularis, 30. 

Oysters, poisoning by, 383; and typhoid fever, 
63. 

Pachymeningitis, 923; oervicalls hypertrophic*, 924; 
hamorrhagica, of oerebral dura, 023; of »P inal 
dura, 024. 

Paoet'a disease, 1106. 

Pain, In appendicitis, 514; in canoer of stomach, 
483; in pleurisy, 645; in pneumonia, 174; in nicer 
of the stomach, 474. * 
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pnlgte l peralyslsof l ln<Uphtheii&,204: in facial par* 
'llysla. 1024^ perforation of.m scarlet fever, 136. 

Palate, tuberculosis of, 330. 

PalpaUe kidney, 664. 

Palpitation of heart, 832. 

Falaiee, cerebral, of children, 010, 986. 

Pllay, lead,«377; obstetrical, 1035; shaking, 1042. 

Paludiam (aee Malarial Fever), 10. 

Pancreas, cancer of, 579; in diabetes, 413; oystaof, 
577; hamorrbage into, 673; tuinors of, 679. 

Pancreas, diseases of, 573; insufficiency of, 573. 

Pancreatic abscess, 576; diabetes. 414; calculi, 680. 

Pancreatitis, acute, 574; acute liiemorrhagic, 574; 
chronic, 577; fat necrosis in, 575, gangrenous, 
575; suppurative, 575. 

Panophthalmitis in exophthalmic goitre, 7GG. 

Pantophobia, 1089.. 

Papillitis, 1008. 

ParaoenteaiB, pericardia, 782; 4horaris, 654; acci¬ 
dents in, 654; atHominis, 592. 

Paresthesia (numbness and tingling), in neuritis, 
1000; in locomotor ataxia, 891; in tumor of brain, 
990; in primary combined sclerosis, 921. 

Parageusia, 1026. 

Paralysis, acute ascending, 918; aeute spinal, of 
adults, 918; acute, of Infants, 914, agitans, 1042; 
alcoholic, 1001; amratheain, 1003; asthenic bulbar, 
1113; atrophic spinal, 014; Bell's, 1019, bulbar, 
acute, 905; chronic, 904; of bladder, in myelitis, 
945; of brachial plexus, 1035; cerebellar, 054; in 
chorea, 1049; of circumflex nerve, 1030; crossed or 
^alternate, 051,973; “ crutch,” 1030; Cruveilhier’s, 
901; diver’s, 937; of diaphragm, 1034; after 
diphtheria, 204; following epilepsy, 1002; Erb's 
syphilitic spinal, 913; of facial nerve, 1019; of 
fifth nerve, 1017; of fourth nerve, 1014; general, 
of the insane, 805; of hypoglossal nerve, 1032, 
hysterical, 1078; infantile, 914; labio-glosso- 
laryngeal, 004; Undry's, 918; of laryngeal al>- 
ductore, 1027; of adductors, 1028; in lateral 
sclerosis, 009; from lead, 377; in locomotor atW, 
892; of long thoracic nerve, 1036; in meningitis, 
303, 927; of median nerve, 1037; of musculo- 
gpiral nerve, 1030; obstetrical, 1035; of oculo¬ 
motor nerves. 1013; of olfactory nerve, 1005; 
periodical, 1099; m progressive muscular atrophy, 
903; pseudo-bulbar, 905, 9.50; radial, 1030; of 
rectum, in myelitis, 945; of recurrent laryngeal 
nerve, 1027; secondary to visceral disease, 1000; 
rerratus, 1030; of sixth nerve, 1015; spinal, 
family form of, 912; of third nerve, 1013; of ulnar 
nerve, 1037; of vocal cords, 1027. 

Paramyoclonus multiple*. 1113. 

Paraphasia, 059. 

Paraplegia flasque, 913. . . 

Paraplegia, from alcohol, 1001; ataxic, , 
amends of spinal cord, 934, from compression of 
cord, 938; cervical, 947; diabetic, ■H8; 

940; from hemorrhage into cord, 93 , 
itary form of. 912; hyatencol, 914, 1070, m 
Uthyrirm, 384; from myelitis, 946; m 
384? spastic. of adults, 909; spasbea cerebral, 
910; aynhiUdo apinal, 913; from tumor of the 
oord, 942-in tabes, 892. 

Parasites, diseases due to a nim al, la 
Parasitic gastritis, 459. j 
Paraaltio haemoptysis, S6o 


Parasitic stomatitis, 436. 

Parasyphilitic affections, 269, 895. 

Para-typhoid infections, (A. 

“Parchment crackling ” in rickets, 427. 

Parenchymatou8 t ne|ihriti8, 092. 

Parti#, general, 895. 

Paneto-occipital region, brain turnon in, 990. 

“Paris green,” poisoning by, 370. 

Parkxnson'a disease, 1042. , 

Parosmia, 1000. ® 

Parotid bulm, 411.® 

Parotitis, epidemic, 140; deafness in, 1 IS; de¬ 
lirium ui, 147; chronic, 442, orchitis ifi. 147 
specific, 111; symptomatic, 411; after abdommul 
section, )J4l, imeumonin, 182, | mat-operative, 
441; in typhAid fever, 79, in typhus fever. 108. 
Paroxysmal lucuioglobinuria, tfrl. 

Parrot's disease, 7.54. 

Parrot's ulcers, 430. 

Parr\’s ihsease, 765. 

Patellaf-tendon reflex (see K^kk-jkrk). 
Pathophobia, 1089. 

Pectoriloquy, 331. • • 

Pediculi, 53, relations of,\o*lnche bleuAtra, 54, 71 
Pediculosis, 53. # 

Podiculus capitis, 53, 1*. cnnmris, 51. 

Peln^iatu, 54, 75. 

Pehosis rlieumutica, 224,741, it chorea, 1051. 
Pellagra, 3X4. 

Pelvis of kidney, affertioiy of (sec Pyelitis). 
Pemphigoid purpura, 744. ® 

Pemphigus noonatorum, 209. 
l’entastonies, 52. *. # 

Peptic ulcer, 470, dys|>C|>sia, in, 4J4; hxmnrrhngfl 
in, 471; jejunal, 473; pusn in, 474( tem^*rness on 
pressure Jn, 175. • 

Peptones ill the urine, 074. • 

Perforating ulcer of foot in tabes, 892; in diglietes, 


417. 

Perforation of bowel, in dysentery. 0, 245; in 
typhoid fever, 07,81. 

Periarteritis, gummatous, 277; nod<»a, HflO. 


'ericardml friction, 777. 

'encardite brightique, 775. 

'enciirditH, 775; acute fibrinous, 770; aphonia in, 
779; chronic adhesive, 782; delirium in, 779, 
dysphagia in, 779; epidemics of, 770, epilepsy in, 
779; from extension of disease, 775, from foreign 
body, 775; in chorea, 1050; In fietus, 776; in 
gout,' 405; in rheumatism, 223; hu morrhngic, 
778; hyi>crpyre\in iff, 777, 770; idiopathic, 775; 
mental symptoms in. 779, primary, 775, pulsus 
paradoxus in, 779; secondary, 776; tuberculous, 
309 with effusion, 778; in typhoid fever, 09, 78 
Pericardium, adherent, 7X2; Friedreich's sign in. 

783; culcified, 785. , . _ j 

Pericardium, diseases of. 775; tulierculosu of, 309, 

Perichondritis, laryngeal, In typhoid fevef, 68 84; 

in tuberculosis, 000. j 

Perigastric adhesions, 473. 

Perihepatitis, 562, 587. 

Perinephric abscess, 717. 

Perinephritis, chronie. 717. » 

Perinuclear baeophihe grnnulee, 

Periodical paralysis, 1099. 

Periosteal caobeaia, 783. 
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Peripheral neuritis, 008. 

PeringmofcditU, 533 . 

Peristal Cio unreel, 400,1082. 

Peri ton® urn, diseases of, 680. 

PeritOnaum, fluid, in, 689,602; cqpoer of, 51$; new 
growths in, 688. V 

Peri ton® urn, tuberculous oft 310; tumor forma¬ 
tions in tuberculosis of, 311. 

Peritonitis, actinonprcotic, 204; acute general, 616. 

* 680; appendicular, 51ft, 686; ohronio, 686; chronic 
^morrhagic, 588; diffuse adhesive, 687; hysteri- 

* cal, 583; idiopathi^, 580; in infanta, 684; in 
typbbid fever, 82; leukafaic, 734; local adhesive, 
686; localised, 584; pelvic, 686; perforative, 680; 
primary, 680; proliferative, 8*?; pyemic. 581; 
rheumatic, 680; secondary, 680; septic, 681; sub- 
phrenis, 584; tubdhmlous, 310, 588. 

Peritonitis, tuberculous, effects of operation on, 591. 

Perityphlitis, 519. 

•*Perles” of Laennec, 611. 

pernicious anemia? 75^4. * 

Pernicious malaria, 15, 21. 

Perqpeal type of muscular atrophy, 905. 

Pertussis (see Whoopwcscouuh), 148. 

Pesta magna, 112. 

Pestis minor, 240. * 

Petechia, 743; in epilepsy, 1062; in relapsing jpver, 
110; in scurvy, 7$2; in amah-pox, 115; in typhoid 
fever, 74; in typhus fever, 107. 

Petechial fever, 157. 

Petit mal^l058, 1062; in general paresis, 808. 

Peyer ’1 patches in typhoid fever, 65; in tuberculosis, 
341. 

Phagocytosis in^eryaipelas, 211; in tuberculosis, 290. 

Pharyngitis, 44j£; acute, 442; chronic, 443; sicca, 

443. * . 

Pharynx, acute infectious phlegmon of, 444; 
haemorrhage into, 442; * hyperaemia of, 442; 
oedema of, 442; paralysis of, 1027; spasm of, 
1027; tuberculosis of, 339; ulceration of, 443. 

Pharynx, diseases of, 442. 

Philadelphia hospital, relapsing fever at, in 1844, 
109;» statistic* of cerebro-spinal fever, 161; of 
delirium tremens in, 372. 

Philadelphia Infirmary for Nervous Diseases, 
statistics of chorea, 1045; of epilepsy, 1069. 

Philadelphia, tuberculosis in city wards, 291; 
yellow-fever epidemio in 1793, 233; typhus 
epidemic in 1883, 100. 

Philippine itch, 113. 

Phlebitis of portal vein, 564.* 

Phlebo-scleroeds, 851. 

Phlegmon, acute infectious, of pharynx, 444. 

Phobias in neurasthenia, 1089. * 

Phosphates, alkaline, 679; earthy, 679. 

Phoephatic calculi, 710. 

Phosphaturia, 679. 

Phosphorus poisoning, similarity of acute yellow 
atrophy to, 640. 

Phrenic nerve, affections of, 1034; neuralgia of, 

• 1070. 

Phthirlatis, 63. 

•phtWriu. pnbli, 54. 

• Phthisical frmnje, Hippocrates’ description of, 203. 

Phthisis, 812; chronic ulcerative, 317; acute 
pneumonic, 813; arteriosclerosis in, 337; basio 
form of, 818; Bright’s disease in, 334; of eoel- 


minera, 631; chronic arthritis in, 837; cough fat. 
323; endocarditis Jn, 821, 333; diagnosis of,-836; 
distribution of lesions in, 317: erySpelas in, 337; 
fatal hemorrhage in,'338; fever in, 827; forms of 
cavities in, 819; gastric symptoms of, 883; 
hemoptysis in, 326; modes of death in, 338; modes 
of onset in, 321; physical signs of, 329; pneumoWa 
in, 337; relation of fistula in ano to, 341; sputum 
in, 323; summary of lesions jn, 318; typhoid fever 
in, 337; vomiting in, 333. 

Phthisis, fibroid, 336, 628; floridm, 316; renum, 346; 
syphilitic, 274; of stone-cutters, 631; unity of, 
297; ventriculi, 481. 

Physiological albuminuria, 672. 

Pin mater, diseases of, 926. 

Pick’s disease, 783. 

Picric-acid test ft>r albumin, 674. 

Pigeon-breast, in rickets, 428; in mouth-breathers, 
449. * « 

Pigmentation of skin, from arfcnio, 380; in Base¬ 
dow's disease, 767; from phthiriasis, 64; in 
Addison’s disease, 757; in chronic pulmonary 
tuberculosis, 335; in melanosis, 758; in peritoneal 
tuberculosis, 311; in scleroderma, 1109. 

Pigmentation viscera in pellagra, 384. 

Pigs, tuberculosis in, 284. 

Pin-worms, 39. 

Piroplaamosis, 9. 

Pitting in small-pox, 117; measures to prevent, 122. 

I Pituitary body in acromegaly, 1106; in gigantism, 
j 1106; tumors of, 991/ 

Pityriasis versicolor, 336. 

Placenta, tuberculosis of, 348. 

Plague, 239; bubonic, 240; septicemic, 241; pneu¬ 
monic, 241; spots, 241. 

Plantar neuralgia, 1071. 

Plaques jaunes, 978. 

Plasmodium malaria, 12; preoox, 13; vivax, 12. 

Plastic bronchitis, 613. 

Pleura, diseases of, 643. 

Pleura, echinococcus of, 36; tuberculosis of, 308. 

PAural effusion, Baccellx’s sign in, 647, 649; com¬ 
pression of lung in, 645; hamorrhagic, 650; 
position of heart in, 646; pseudo-cavernous signs 
in, 647; purulent, 648; serous effusion, constitu¬ 
ents of, 045; sudden death in, 648. 

Pleural membranes, calcification of, 055. 

Pleurisy, acute, 043; chronic, 855; diaphragmatic. 
651; dry, 655; with effusion, 643, 655; encysted, 
651; fibrinous, 643; hamorrhagic, 650; interlobar, 
651; in typhoid fever, 85; pain in side in, 645; 
plastic, 643; pleural friction in, 647; primitive 
dry, 656; pulsating, 649; purulent, 648; sero¬ 
fibrinous, 643; tuberculous, 308, 644, 660; vaso¬ 
motor phenomena in, 656. 

Pleurodynia, 390. 

Pleuro-pericardial friction, 330, 777. 

Pieuro-peritoneal tuberculosis, 308. 

Pleurothotonos in tetanus, 260. 

Plexiform neuroma, 1004. 

Plica polonica, 53. , 

Plumbisra, 375; and gout, 398; as a cause of renal 
cirrhosis, 696; paralysis in, 377. 

Plymouth, epidemio of typhoid fever at, 62. 

Pneumatosis, 491. 

Pneumaturia, 416, 681. t, 

Pneumococcus. 167, 644. • 



Pneomogutrio Mira 1060. > 

Pneumogaztno nerve affections of 1027; cardiac 
branches 9 , 1029; tutrSi and oesophageal ' 
brashes of, 1029; laryngeal branches ot 1027, 
pharyngeal branches of, 1027; pulmonary- 
branches of, 1029. 

Pneumonia, acute croupous, 164; abscess in. 180; 
acute delirium in, 179; anesthesia, ISA; anti- 
pneumococdo scrum in, 191; bleeding in, 190; 
oaeeous, 323; clinfcal varieties of, 182; colitis, 
croupous, in, 172, 281; complications of, 180; crisis 
in 174; delayed resolution in, 185; diagnosis from 
acute pneumonic phthisis, 315, diplococcus 
pneumonia, 107; endocarditis in 171, 180- en¬ 
gorgement of lung in, 170; epidemics of, 1G0, 
fever of, 172; gangrene in, 187; gray hepatiza¬ 
tion in, 170; herpes in, 170; immunity from^OO, 
in diabetes, 183;’ in infants, 183; in influenza, 
185; in old nge, 183; meningitis, in, 172, *181, 
mortality of, 187;pericarditis in, 171,180, pseudo- 
crisis in, 174; purulent infiltration in, 170, re¬ 
currence of, 182; red hepatization in, 170, re¬ 
lapse in, 182, resolution of, 170; serum therapy 
in, 109; thrombosis in, 181; toxmmia in, 188; 
trauma in, 10G , 

Pneumonia, a|>ex pneumonia, 182; aspiration or 
deglutition, G21; asthenic, 184; central, 183; 
“cerebral,” 179, cheesy, 297; chronic interstitial, 
028; contusion, 100; creeping, 182, double, 182; 
ether, 185, epidemic, 184; fibrinous, 104, hypo¬ 
static, 015; in malaria, 16; interstitial, of the root, 
in syphilis, 274, in typhoid fever, 84, larval, 184; 
lobar, 164; massive, 182; migratory, 182; pleur- 
ogenous interstitial, 628; post-operative. 185; 
scrofulous, 297; secondary, 183; terminal, 183; 
toxic, 184; typhoid pneumonia, 184; white, of the 
feetus, 273. 

Pneumonitis, 104. 

Pneumonokomoais, 631. 

Pneumo-pericardium, 785. 

Pneumo-peritomrum, 583. 

Pneumorrhagia, 617. * 

Pneumothorax, 657, accutissimus of Unvemcht, 
658; after tracheotomy, 003, chronic, 000, 
Hippocratic succusaion in, 659, m phthisis, 320, 
from muscular effort, 058, recurrent, 658. 
Pneumo-typhus, 69, 84. 

Podagra, 397. 

Pododynia, 1071. 

Poikilocytusis, 722, 728. 

Poisoning, by arsenic 370; by food, 380; by grain, 
383; by load, 375, by meat, 381; by milk-products. 
383; ptomaine, 381; by wwer-gM, 3«3. by 
vegetables, 383; shell-fish and fish, 383. 
“Poker-back," 302. 

Folarlscope teet in diabetee, 415. 

Polienoep ball tie, 988; superior, 1017. 

Polio-myelitis, acute and subacute, in adults, #18, 
anterior ncute, 914; epidemics of, 915; etiology 

of, 916; anterior chronica, 901,914. 

Polyadenoraata, 486. 

Polyaffnla, 732. 

.Polyarteritis acuta nodosa, 860. 

Polyoythamia, in diabetes. 416; in gastric ulcer, 
475; with enlarged spleen and cyanosis, 762. 

Polymyositis hfflmoTTbflMnc*. 1H2. 

Polyneuritis, acute febril^lOOO; recurrens. 1001. 


Polyorrhomenitia 308. 587 

Polyphagia, 414 

Poly pnera, 1116. • 

Polyserositis, 308, 587, 784. 

Polyuria (sec Diahitkh iNsirinua). 

Polyujfa, in aUPcmiuml tumor*. 424; in hysteria, 
421. 1078, in typhtUri fever, 87 
Pons lesion* of. 952, tumor* of. 001. 

Poplitenl nerve puralyHi* «f. 1038. 

Porcmrphnlus, 086. • * 

Porooep Indus constrfetu* 52 

Portal vein, disease* of W, thrmnbozis of, 542? ' 
suppuration in, 504, • • 

Post-epileptn s>nipt *hum 1002 
Posterior creel ir:irt«-r\ Idnrkmg of. 979. 
Post-henupleghr ehnreu, 087, epilepsy, |W7. 10(13; 

movements, US7. • « 

Post-mortem movements m cholera bodies, 230. 

Post-pharyngeal abscess, 1 14. a • 

Post-trillionI, aniriniJi, 70; tcin|>cratiire, 72 
PotutogMiisfiniiig, 384 • 

Pott'* disease, 038 s 

Pregiiaiuv, and anile yellow trophy, 538'^and 
chorea, 104(1;and Heart aliaeaHe, 814, and phthisis, 
351; and typhoid fe\er, 92. 

Prcsyatnlie murmur, 810 * 

Priapism iii leiikieinia, 734. 

Pncluy heat (hoc IJhth'akiO* 

Procession caterpillar, effects of,f>6. 

Professional spasms, 1072. 

Prof etna law, 200 
Progeria, 771 
Pruglottis of ticnia, 28. 

Pnigressivo muscularatmpliv, 901; neural, 00 5 • 
Progressive pernicious aniyuua, 72^, NimmI iii, 727. 
Prophylaxis, against cholera, 232, .igimnfl Miirvy. 
752, against tuliereiAosiH. 351, iig.unst t.eimi 30; 
against trichina. 44f against typhoid feve?, 90, 
agmiiHt yellow fever, 23H 
Prostate, tiilierculoHW of, 347 
Proteus vulgaris, in appendicitis, 512, in epidemic 
jaundice, 304, m incut poisoning. .'^1 
Protozoa, diseases roused by, I, parasitic, I 
Prune-juice expeetorution, 642. 

Pruritus in diabetes, 414, 417, in lloitt/kin'a disease. 
741, m lir.iiimi, 684, in obstructive jaundice, 
535, in gout, 405, m timin' disease, 767. 
Psammoma of spinul coni, 941. 

Pseudo-anii’niiii, 718 

Pseudo-apoplectic seizures in fatty heart, 828; with 
slow pulse, 838 • 

Pseudo-hihury colic, 551. 

Pseudo-bulbar paralysis, 905, 050. 
Pseudo-cavernous signs, 331, 647, 652. 
Pseudo-cyesis, 1079. 

Pseudo-diphtheria, 190 
Pseudo-hydrophobia, 258 _ 

Pseudo-hypertrophic muscular paralysis, 900 
Paeudo-Ieukarma, 738 
Pseudo-lipoma, supraclavicular. 770. 
Pseudo-paralysis, syphilitic, 754. 

Pseudo-ptosis, 1014. t 

Pseudo-scli'-rose en plaques. 931. 

Pseudo-tabcz. 120 . . ^ 

Pseudo-tuberculosis bominia strep tothrica, • 

Priloms, 500 
Psittacowz, 308. 
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Psoriasia/buccal, 430. 

Psorospermiasis, 1; Internal, 1; outaneoua, 2. 
PsycCtasthenia, 1091. u 
Psychoses, typhoid, 86. 

Psychosis’polyneuritica, 370. p 

Ptomaine poisoning, 381. 

Ptosis, forms of, 1013; hysterical, 1013; In ataxia, 
889; pseudo, 1014. 

Ptyalism, 437, 440., 

Pbberty, barking cough bf, 1081. 

Pi^bx, irritans, 54; penetrans, #5. 
fulmonal-cerebral absjysaes, 994. 

PulmoHuy (seeLcNas); ajfcplexy, 618. 

Pulmonary artery, sclerosis of, 851; perforation of, 
880. m % 

Pulmonary hamorrhage, 325, 617. • 

Pulmonaey orifice, • congenital lesions of, 845; 
atresia of, 845; stenosis of, 845; tuberculosis in, 

• 337. 845. • ' 

Pulmonary osteo-arthropathy, hypertrophic, 1107. 
Pulmonary valve, insufficiency of, 813; stenosis of, 
813. * 

Putting pleurisy.J649. 

Pulsation, dynamic, of aerta, 860. 

Pulse, alternating. S34; dicrotic. 70, 76; under in¬ 
fluence of digitalis,* 817; intermittent, 834; ir- j 
regular, 834; bigeminal, 834; trigeminal, 834. 

Pulse, capillary (»e Capillary); Corrigan, 801; 
tffcter-ham mer •») 1. 

Pulse, slow, in tuberculous meningitis, 302; in 
jaundic* 536 (see BrXdycardiv, 836). 

Pulsus paradoxus. 779, 784, 834. 

Pupil. Argyll Robertson, 889, 897, 1014. 

Pupillary inaction, heniiopic, 1012. 

Pupils, unequal^ 1014; ii^general paresis, 897- 
Purpura.* 742. arthritic. 744; cachetic, 743; ful- 
minans, 745; Henoch's, 745; infectious, 743; 
mechanical, 744; neurotif. 743; pelioeis rheuma- 
tica in, 744, haemorrhagica, 745; myelopathic, 
743; pemphigoid. 744; simplex, 744; sympto¬ 
matic, 743; toxic. 743; urticans, 744; variolosa, 
il8. 

Purpuric oedema, febrile, 744. 

Pus in the urine. 678. 

Pustule, mulignant, 253. 

Putrid sore mouth, 435. 

Pyamia, 213; arterial, 791; Idiopathic, 216; post¬ 
typhoid, 89 

Pyamic abscess of liver, 563, 566. 

Pyelitis, 703; intermittent fever in, 705; pyuria in, 
676, 705; in typhoid feve.-, 88. 

Pyelonephritis. 703. 

Pylephlebitis adhesiva, 642. 

Pylephlebitis, in dysentery, 246; in pyamla, 217; 
suppurative. 542. 564. 

Pylorus, hypertrophic stenosis of, 486; congenital 

* hypertrophy of, 487; insufficiency of, 492; spasm 

of. 492. , 

Pyonephrosis. 703 
Pyo-pneumothorax. 309, 667. 

^Pyo-pneumothorax subphrenlcui, 472, 585, 660. 
Pyorrhoea alveolaris, 439. 

* Pyramidal tract, 870. 

• Pyuria, 676; Jn typhoid fever, 88. 

Quarantine against cholera, 232 
Quartan ague. 17. 


Quincke’s disease, 1103; lumbar punctura, 163.028, 
998. 

Quinine raah, 137, 743. 

Quinsy (see Tonsillitis, Burruaanra). , 
Quotidian ague, 17. 

Rabies, 255. 

Radial paralysis, 1036. 

Rag-picker’s disease, 254. 

Railway brain, 1096; spine, 1096. 

Rainey's tubes, 1. 

Rapid heart, 835. 

Rashes, from drugs, 137, 743; in glanders, 262; In 
measles, 142; in relapsing fever, 110; in rubella. 
145; in scarlet fever, 132; in small-pox, 115,116; 
fax syphilis, 268, 270; in typhoid fever, 74; in 
t^_,hus fever, 107; in pyamla, 217; in vaodnation, 
i26; in varicella, 129. 

Raspberry tongue ip scarlet fever, 133. 

Ray-fungus (actinomycee), 263. 

Raynaud's disease, 1100; aphasia in, 1101; and 
scleroderma, 1110; epilepsy in, 1101; hamo- 
globinuria in, 1101. mm * t 

Reaction of degeneration, 881,1003,1021. 
von Recklinghausen's disease, 1005 
Recrudescenoe of fever in typhoid fever, 72. 

Rectal crises in tabes, 891. 

Rectum, irritable, 1082; stricture of. 276; syphilis 
of. 270; tuberculosis of, 341. 

Recurrent laryngeal nerve, paralysis of, 1027. 
Recurring multiple neuritis, 1001. 

Red softening of brain, 978. 

Redux crepitus, 177. 

Reflex epilepsy, 1060. 

Reflexes, absence of, in transverse lesion of the cord, 
939. 

Reflexes in ascending paralysis, 919; in cerebral 
hemorrhage, 074; in locomotor ataxia, 889, 891; 
in poliomyelitis acuta, 916; in spastic paraplegia, 
910; in hysterical paraplegia, 914, 1079; in 
progressive muscular atrophy, 903. 

Regurgitation, tricuspid, 811. 

Reichmann's disease, 492. 

Relapse in typhoid fever, 92; in scarlet fever, 136. 
Relapsing fever, 109; spirillum of, 110. 

Remittent fever, 20. 

Renal calculiiB, 709. 

Renal, colic, 711; epistaxis, 669; sand, 709; syphilis, 
277; sclerosis, 694. 

Rendu’s type of tremor, 1080. 

Ren mobilis, 064. 

Resolution In pneumonia, 170; delayed, 185. 
Resonance, amphoric, 331, 658; tympanitic, 331 
640, 658. 

Respiratory system, diseases of, 593. 

Rest treatment, 1086; in aneurism, 861. 

Retina, lesions of, 1006. 

Retinal hyperasthesia, 1008. 

Retinitis, 1007; albuminuric, 1007; in amends. 
1007; in malaria, 1007; leuksemic, 1007; PUT 
mentosa, 1007; syphilitic, 268,1007. , 

Retraction of head in meningitis, 803, 927; in otiu* 
media, 926; in typhoid fever, 85. 

Retro-collio spurn, 1031. 

Retroperitonaum, hamorrhags into, 114. 
Retro-pharyngeal abscess. 444. 

Retropulaion in paralysis agitani, 1044, 
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ftevaodnation, 125. 

Rhabditis Niellyi, 47. 

Rhabdo-myr ma of kidney, 714. 

Rhabdonema intestinale, 51. 

Rhactitio bones, 426. 

Rhachitfs, 426. 

Rhacadee, 270. 

SteumatW 1 fever, 219; cerebral complication, of. 
224; endocarditis in, 223, fibrous nodule. i„ •>•>., 
germ theory of, .221; hereihty in. 220, hyper¬ 
pyrexia in, 223; metabolic theory of 'oo, 
nervous theory of, 221, pericardm. ni, 2231 
purpura in, 224; sudden death in 225 
Rheumado gout (see Arthritis DtFoitUAvO 
Rheumatic nodules, 224 

Rheumatism, chronic, 394, inuBCiilar, 3%, sub¬ 
acute, 223, and tonsillitis, 445.., 

Rheumatoid arthritis (see Arthritis I)» iorm*\s) 
Rhinitis, fibrinous, fioi; membruiioiiH, 201, syuhi- 
litio, 260. , 41 

Ribs, resection of, j n empyema, 655. 

Rioe-water stool* 231. 

Rickets, 420. acute. 430, 753, fu?tal, 709 
Riga's disease, 150, 435. 

Rigidity, earh, m hemiplegia, 970, lale, 074 
Rigors, in abs< ess of bram, 904, in’ abscess of liver, 
505; in ague, 1G, in pneumonia, 172. in pyaunia, 
217; in pyelitis, 705; in tuberculosis, 322, in 
typhoid fever, 74 
Risus sardonic, ns, 200. 

Rock-fever, 24S. 

Rocky-mountam fever, 308 
Romberg’s masticatory spasm, 1018, symptom, 890. 
Root-nerve symptoms in compression paraplegia, 
938. 

Rosary, rickety. 428 

Roseola (sec Horn- Rash ofTtpiioio), 74, epidemio, 
145; syphilitic, 208. 

“ Rose cold,’’ 594 

Rose rash in t\ph<ud fever, 74. 

Rotation in epilepsy, 1001. 

Rotatory spasm in hysteria, 1080 0 

Rotheln, 145. 

“ Rough-on-rats” poisoning by, 379. 

Round-worms, 38 
Rub (see Fhictio\). 

Rubella, 145 

Rubeola, 140, notha, 145. 

Rumination 491. 

Ruqning pulse m typhoid fever, 76. 

Sable intestinal, 532. 

Soccharomyces albicnns, 436. 

Sack's disease, 912 

Sacral plexus, lesions of, 1038. 

St. Vitus's dance, 1045 
Salaam convulsions, 1056, 1080 
Saline injections, intravenous, in diabetic eomn, 
423; subcutaneous, m cholera. 233 
Saliva, arrest of, 441: Bupersecretion of. 440 
Salivary glands, diseases of, 440; inflammation of, 
441. 

Sallvadon (see Pttalism). 437, 440; in small-pox, 
117; in bulbar paralysis, 904. 

Salpingitis, tuberculous, 348. 

Saltatory spasm, 1055. 

Sanatoria, treatment of^tuberculotfs in, 354. 

78* * 
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Send, intculmal. 532; renal 709 
Sapnruiia, 213 
Saranac Sanitarium. 354 
SWeli" 1 , ventnriili, 411s. l„„ B 
Sare^>»H.M,eW,e n 1. s .. ,‘ 

Saerfnm. of lira,,, JI8S, „f hi, 7|4 . „ w 
on,™ sIT <*1. tnelanotlc, 

Sarroptes scahici 52 , • 

Saturnine neurit 1^1002 
Saturnism 375 


SauM.igr pOisoning, • 

Scnpulod\ nisi. 397 
Scarlatina iiuli i^x. 132 
Scnrtufinahuuy eriiptinne. 131 . 

Searlatiuttl iieplinliH 134 

Seorlet fever. 1.10, immnoee form, 134; olypiral 

form, 134, eomoh. a. nn.l emnielii', 134 - 

drmpinmntloii in. I If, eruption in. 1.12, fiilmiiinnt 
lolly vanety, 131, hiemorr||ain<' form, 134 , 
I'llleillon of, 132, mfeetflllv of, |;«J, lag, 

..10.132, Iiiuliimnill, 131, puerperal (an, Hu it- 

'■o Al l, Alirmeal, 131, pd ly'phonl fever, till, |;n 
Sn1 11 hIohj" 111 II 11 liumiiilohuim, 27, Jn|.,iueiiiil vel 

Culloi, 28. . 


Sr haul tin e disease, 744. 

SeliKol-made chorea, 1010 
Schott treatment in m\<icardinl><yi«afic, 829. 
Schilltrr n granule masses, 3,43. *** 

SrhweutnuiT cure in oIxsW), 432. 

Sciatica, 1039 


Sciatic nerve, affections of. 1038 

Scirrhous ranrer of lung. Oil, „f s(„innrh, 480. 

Sclerema in cholera infantum, 607* 

Kelercliu nconutonini. 1 HJ9 » 

Scleroductvlie. 1110 • 

Scleroderma, 1109 t 
Sclerose on plaques, 930 

Sclerose ».f the brain, 928, diffuse, 929; dissemin¬ 
ated, 930, insular, 930, multiple, 029, miliary, 
929, tula*rous, 930. 

Sclerosis, rcrebro-spinnl. 929, degenerative, 029- 
developmental, 929; inflammatory, 929, of scurvy 
752 

Sclerosis, primary, lateral, 909; posterior spinal (see 
LoroMoTOH Ataxia), 880, in chronir ergotism, 
383, primary combined, 920, in tubercles, 290; 
renal G94, toxio combined, 922. 

Sclerostoinu, 45. 

Sclerotic gustntis, 40tJ 
Scohces of echinococcus. 34. 

Scorhutiis, 750. 

8crew-w>rm t 55. 

Scrivener's palsy, 1072. 

8crofula. 304, alleged protective inoculation by, 306. 
Scrofulous pneumonia, 297. # 

Scurvy. 750, infantile, 753; prophylaxis of, 752; 

sclerosis, 752. 

Scybala. 520 

Seasonul relations, of chorea, 1045; of malaria, 
10; of pneumonia, 167; of rheumatism, 219; 
typhoid fever, 59. 

Seborrhoca nigricans, 1083. 

Secondary contracture m hemiplegia, 974. 
Secondary deviation in eye muscle paralysis, 1015. 
Secondary fever of small-pox, 116, 
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3elf-limiufion in tuberculosis, 360. 

Jenulunar space of Trauhe, 647. 

R+Tnjl ynarc valves. aortic, *ncompetency of, 796. 
benile emphysema, 638. 

Sensation, painful, loss of, in syringomyelia, 943. 
Sensation, retardation of, in ataxii, 891. ^ 

Sensory system, disease® of, 886 
Septicsmia, 213; cryptogenetio, 215; general, 215; 

'gonorrhceftl ,282; progressive^U; pus t-t yphoid ,89. 
Beptico-pytcmia, 216.* ' 

Serratus paralysis, 1036. 

‘Serum disease, 205. c 
Seven-das' fever, 109. • 

Sewer-gas, and tonsillitis, 445; poisoning, effects of, 
363. • t 

Sex, influence of, in heart-disease, 814- 
Sexes, proportion of,* affected with acute yellow 
atrophy, 538; in chlorosis, 721; in chorea, 1045; 
jn exophthalmic goitre, 765; in general paresis, 
896; in hrrmophilia, 748. 

8haking palsy, 1042.* • 

Shell-fish, poisoning by,^83. 

Shingles, 900. # 

Ship-fever, 105. • • 

Shock as a cause of traumatic neuroses, 1096. 
Shock, death from, in Asute obstruction, 522. 
Shoemaker’s cramp, 1074. 

Sick headache, 1066. 

Sickn^, sleeping, V,*8. 

Siderodromophobia, 1089. 

Siderophobia, 1089. * 

Sideroftis, 631, 632. 

Signal Bymptom (in cortical lesions), 048, 090. 
Singultus (see Hiccough). 

Sinus tbrombosif, 983; and amcmia, 983; anil 
chlorosis 724, t»83; autochthonous, 983; second¬ 
ary, in ear-disease, 983. * 

Siriaai^ 385. • 

Sixth nftve, paralysis of, 1015. 

Skin, itching of, 417, 535, 684, 699, 767. 

Skoda'* resonance in pleural effusion, 646; in 
pneumonia, 176. 

Skull, of congenital syphilis, 270; of hydrocephalus, 
997; of rickets, 429; percussion of, 995. 

Sleeping sickness and trypanosomiasis, 7, 8. 
Sleep-start in mitral incompetency, 806. 

Mow heart, 836. 

Small-pox, 112; complications of, 119; confluent 
form, 117; contagiousness of, 112; discrete form, 
116; eruption in, 116; hamorrhagic, 117; inocula¬ 
tion in, 112; recurrent, 120; ’'accination in, 112. 
Small sciatic nerve, affections of, 1038. 

Smell, affections of sense of (see Olfactory 
Nerve), 1006. 

Snake-virus, purpura caused by, 743. 

Snuffles, 270, 

8n/tening of brain, 977. 

Soil, influence of, in cholera, 230; in typhoid fever, 
61. 

Bolanin poisoning, 384. 

Solvent treatment of renal calculi, 713 
Soot, 436. 

•ordes, 79. 
gore throat, 442. 

Soya bread, 422! 

Spasm, congenital gastric, 487; pyloric, 492. 
Spasm, lock, in writer's cramp, 1073. 


Spasmodic wryneck, 1031. 

Spasms, in ergotism, 383; in hydrophobia, £ 
hysteria, 1077; of ?aoe, 1022; of nfhHclcq, 
facial paralysis, 1022; professional, 1072; 
tory, 1055. 

Spastio paraplegia of adults, 9Q9; hereditary 
hysterical, 914; Erb’t syphilitic, 913; chj 
910; secondary, 913. 

Specific infectious diseases, 67. 

Specific treatment of typhoid fbVer, 102. 
Spectra, fortification, 1067. 

Speech (see Aphasia), 055. 

Speech, in adenoid vegetations, 449; in 
paralysis, 904; in insular sclerosis, 930; in 
paralysis, 898; in hereditary ataxia, I 
paralysis agitans, 1043; scanning, in 
scle"jM8, 930. “ 

8pes*plithisica, 334. 

Spiiu^tifida, inyolvepient of cauda equina 
Spinal accessory nerve, paralysisflof, 1030. 
Spinal apoplexy, 936. 

Spinal concussion, effects of, 1097. 

Spinal cord, diffuse and focal diseases of, 1 
Spinal cord, affections of blood-vessels 
amcmia of, 934; chronic lepto-menin 
928; complete transverse lesions of, 93 
pressum of, 938; congestion of, 934; e 
and thrombosis of vessels of, 935; enc 
of vessels of, 035; fissures in. 937; foci 
of, 932; hemorrhage into, 936; lepto-n 
of, 925; localisation of functions of, 871 
meningitis of, 924; sclerosis, primary c 
of, 020, syphilis of, 271; tuberculosis 
tumors of, 941, unilateral lesions of, 93.’ 
Spinal epilepsy, 910. 

Spinal irritation, 1089. 

8pinnl membranes, hemorrhage into 93. 
of. 941. 

Spinal nerves, diseases of, 1033. 

Spinal neurasthenia, 1089. 

Spinal paralysis, atrophic, 914. 

SpLkls, Curtchmnnn'*, 611, 613. 

Spirillum of relapsing fever, 110. 

Spirocluete of Obermeier, 109; of syphili 
Splanchnoptosis, 528. 

8pleen, amyloid degeneration of, in sjt 
in tuberculosis, 321. 

Spleen, diseases of, 760; abscess of, "id 
761; endothelioma of 762; guninut 
infarct of, 761; tumors of, 761. 

Spleen, enlargement of, in congemtu 
269, 271; in malaria, 15, 17. 

8pleen, excision of, in leuluomia, 738 ^ 
Spleen, floating, 529, 760; pulsating, <3 
Spleen, in ague 15, 23; in anthrax. 2.»b 
of liver, 559 , 561; in Hodgkin’* di*" 
leukirmia, 732,734; in rickets, 42S. i; 
miliary tuberculosis, 299; in typh" ,< 

83; in typhus, 107. 

Spleen, rupture of 761; in malaria, 15« 
fever, 08. 

Splenectomy, statistics of, 738, 762. 

Splenic anwmia, 762. 

Splenic fever, 252. 

SplenUation of lung, 316, 615, 622. 
Splenomegaly, family or infantile l,r 
primitive, 762; tropical, fy 
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Spondylitis deformans, 302. 

Spendytoee rhuomiligue, 393 . 

Sporoaoa, 1? parasitic, 1. 

Spotted fever, 105, 157. 

Sprue, 500. 

Sputa, albuminoid, after aspiration of chest. 654 

• alveolar ,pc Us in, 603; amoeba coli in, 0, anchovy 
sauoe, 6; in cancer of lung, 642, in in Alien an. 
154; hmmatoulin^crystals in, 56C, m nnthmeosis. 
633; in asthma, 611; in bronchiectasis, 60S, 
in acute bronchitis, G02; in chronic bronchitis. 
604; in putrid bronchitis, G05, in gangrene of 
lung, 639. 

Sputa, in phthisis, 323; in pneumonia. 175; m 
acute pulmonary tuberculosis, 314; prunc-juice, 
642; uric-acid crystals in, 401. 

Staphylococci, iq broncho-pn^imonin, 62.*^ in 
diphthena, 196, in endocarditis, 789, m peritoni¬ 
tis, 581; in pneumonia, 168; in ^yieimii, *16, in 
septictemin, 2lf; in tonsillitis, 445. 

Status, epilepticus, 1061; hystcricuH, 1084. 

Statufrlymphatious, 755, sudden death in, 755. 

8tcllwag , » sign, 766. 

Stenocardia, 830. 

Steno’i duct, guseous tumors of, 442. 

Stenosis, of aortic orifice, 802; of mitral,orifice. 
808; of pulmonary orifice, 813, 845, of tricuspid 
orifice, 812 

Steppage gait, 378, 380, 1002. 

Sterooraceous vomiting, 522. 

Stercoral ulcers in colitis, 501. 

Stertor, in apoplexy, 970. 

Stiff neck, 396. 

Stigmata, in hysteria, 1083; in purpura, 744. 

StiU’a disease, 393 

Stitch in aide in pneumonia, 174; in pleurisy, 645. 

8tok*9-Adam s disease, 834, 837, 852. 

Stolidity of face in general paresis, 898. 

Stomach, atrophy of, 460; atony of, 492; chronic, 
catarrh of,459, eroaonsof, 470, foreign bodies in, 
480; hffimorrlnige from, 474, 487, hair tumors in, 
486; hour-glass, 175; neuroses of ,400, non-caffcer- 
ous tumors in, 186, syphilis of, 276, t uberculosis of, 
340; ulcer of, 470, waslung out of (lavage), 465. 

Stomach, cancer of, 479; acute, 485; absence of free 
HC1 in, 184, dingnosiR from gastric ulcer and 
chronic gastritis, 485; hicmorrhage in, 483; 
secondarv, 480, vomiting in, 482. 

Stomach contents, examination of, 483. 

Stomach, dilatation of, 467, tetany in, 468. 

Stomach, diseases of, 456. 
omatdtis,434, acute,434, aphthous, 434; epidemic, 
367; fetid, 435, follicular, 434, gangrenous, 437, 
herpetic, 436; mercurial, 437, neurotica chronica, 
436; parasitic, 436; pemphigoid, 430; vesicular, 
434; uremic, 685. 

Stone-cutter’s phthisis, 631. 

Stools, of acute yellow atrophy, 540; of cholera, 
231; of dysentery, 5, 244; of typhoid fever, 80. in 
hmmatemeeis, 489; of obstructive jaundice, 535 

Strabismus, 1015. 

Strangulation of bowel, 510, 524. 

"Strawberry” tongue in scarlet fever, 133 

Streptococci in diphtheria, 196; in endocarditis, 
788; in pneumonia, 168; in peritonitis. 581; in 
pleurisy, 644; in pygpraia, 216; in scarlet fever, 
131; in septicaemia, 235; in tonsillitis, 445. 
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Streptococcus diphtheriti,. 100. 

Streptococcus eryM|>elutos 211. 

Streptococcus pyogenc-? m broncho-pneumonia^ 
023; in erysiiM-lax, 211 ’ 

Strentothrix a^iiuiiinees, 263 * » 

Stry uro of bile-duct, 5-17 
Stricture of colon, (^kneerous, 521 
Stricture of intestine, 521, after d\senterv, 2-^, 
521, after tuberculous ulcer, 341, 

Stricture of (esophagus, -fed ' 1 

Stricture of pxIorHs, 486 (| 

Stricturenand tumors boo el, 521. 

Stroke, apoplectic. OOfl. • 

Strongylonles mtestmalis, 51. 

Stuttering in manth-bnmtliers. ||«l, 

Stj nan jicasifnts. arsenical habit in. 380. 

Subclavian nrtorv, murmur Iti and tliroMiing of, in 
phthisis, 331 

Suhphrcmc |*eritoiuiis, 581 » » 

Subsuit us tendiuum m Uphold fever, 85. 
Succifksion, Hippocratic, 650 • 

Succiissmn splash in dilated stomai h. 460. 

Sudaiiiinn. in rheumatic fever,*! 2 2 , m typhoid fever, 
74 • • 

Sudoral form of typhoid fever, 75. 

Sugar in the iinne, Ids ^ 

Su||>iioc\amdes m excess hi saliva in rheumatism, 
2J2 

Sun-stroke, 385, aftcr-cfTn ts of*386 
Superinotilitv of stoiincli. 100 
Suppression • urine, l*A, i. 1 st uotiv«0711. 
Suppurativ nephritis, 701 
Suppurative p\lephlcl.itis. 542, 561 
Suppurative tonsillitis, 116 ( ’’ 

Suprarenal bodies, di^cyscs of, ,7561, hicmorrlingc 
info, 760, tulK^rcu^.sis of, 760, tumors of, 760. 
Suprarenal extract, Imitiiienl fi\, 759 ^ 

Surgical kidney, 701 * , 

Suspension m compression paraplegia, 910 
Sweating, m acute rheunmtisin, 222, in ague, 17; 
in djalietes, 414; m phtluse>. 32S, hi pyii-niin. 
217, in typhoid fever, 75; m ymlignanf endo¬ 
carditis, 790, profusQ, hi rickets. 128, unilateral; 
in cervical caries, 939, unilateral, in uneurism, 
860 

Sweating sickness, 367. 

Swine fever, 368. 

Sydruham'" chorea, 1045 
Synmictrual gangrene. 1101. 

Symiiathetir ganglia, in AtiilitoA’* disease, 757. 
SymiMitbctic nerve fibres (see Y'aso-motoh). 
Symptomatic parotitis, 411 

SyncojH 1 , fatal, in eordiae disease, 800. 827', in 
phthisis, 338, in pleurnl eflimion, 048, local, 1100 
Synovial rheuinatiHin (sec Gonorkikkal Khu'- 
matihm), 282. 

Synovitis, gonorrhmal, 282. , ‘ 

Synovitis, symmetrical, in congenital syphilis, 271. 
Syphilides, macular, 268, papular, 2»*H; pustular, 
2<*8, sipiamous, 268; tholate, 200. 

Syphilis. 265, accidental infection, 206; acquired. 
267, amyloid degeneration in, 269, bone lesionB, 
271; congenital,260, and dementia parolyticj.269! 
272, diagnosis, 278, early nerve lesions, 272; gun* 
mata in, 267, 269. hereditary transmission, 200; 
inodes of infection. 206; of brain and cord, 271, 
988 of circulatory system, 276; of digestive tract, 



276) anftfe ixmn&ee. 281; of Urn, 274; tad 
locomotor ataxia, 260, 886 ; of lung, 273; and 
# marriagdl 281; orchitis 10, 277; primary stage of, 
267; prophylaxis of, 278; quaternary stage of, 
260; Anal. 277; secondary stale of. 267; tertiary 
stage of. 269; third feneration, CT 1 ; of tr^ea 
and bronchi. 273; and vaedhia, 120; viaoeral, 

F »• 

Syphilis twmorrhcgiea neonatorum, 270, 747. 
Syphilitic arteritis. 27). • 4 

SjpluHtic fairer. 267. 

^ftnwtlo nephritis. 277.^ 

S>ringoofcelia, W3. 

Tabes, diabetic, 418. 

Tabes dorsalis (see Locomotor ATAiuf, 886; in 
chronic efgotism, 388. 

Tabes dorsalis spasmoilique 900. f 

Taoes mesenteries,*308. I 

Tabo-paralysis, 895. 

Tache e^rtfbrale, 75,803. * 1 

Taches bleu&trea, 54. 75? 

Tachycardia, 706,83/fc neurasthenic, 1090; paroxys¬ 
mal, 836. . a 

Tactile fremitus, in pneumonl*. 176; in pleural 
(.^effusion, 646; in pneifrhothorax, 058; in pulmo- ■ 
hflfy tuberculosis, 329; at right apex, 329. 

Tami*, varieties of, 28,29,31,32. * 

Tumiaris, intestinal!somatic, 31. 

Tapping, in ascites, 592; in cirrhosis of the liver, ! 

563; in pericarditis, 782! , 

Taste, disturbanoea of, 1028; tests for « «e of, 1026. 
Tea, neuritis caused by, 1002. ; 

TeAomysa fuaca^ 55. 

Teeth, actinomyo^s in, 26^j looseness of, in sejirvy, 
751; effects of stomatitis on. 438; erosion of. 438; 

H utchintm’t, 271,438; of infantile stomatitis, 438. 
Teiohop^a, 1067. • 

Telangiectasia, multiple, in recurring epistaxis, 595, 
749. 

Telegrapher’s cramp, 1072. 

Temperature sense, loss of, In syringomyelia, 943; 
in Morvan’t disease, 944. 

Temperature, subnormal, in acute alcoholism, 369; 
in acute tuberculosis, 299; in apoplexy, 970, in 
heat exhaustion, 385; in malaria, 22; in pulmonary 
tuberculosis, 327; in tuberculous meningitis, 303; 
in uramia, 684. 

Temporal lobe, tumors of, 990. 

Temporo-sphenoidal lobe, centra for hearing In, 
1023. 

Tender points in neuralgia, 10C9; in neurasthenia, 
1088. 

Tender toee, in typhoid fever, 80. 

Tendon-refleas (see Reflexes). 

Tendon transplantation in infantile paralysis. 912, 
%18; in hemiplegia 981. 

Tenth nerve, lesions of. 1027. 
i Terminal Infections, 218. 

Tertian ague, 17. 

Testes, tuberculosis of, 348; syphilis of, 277; and 
tonsils, relations between, 445; (see also Orchi- 
1 * tb6. 

' Cetaau, 258; bacillus of, 259; cephalic, 260; 

. neonatorum, 258; pseudo, 260; and vaodnia, 127. 

81 Tetany, 1074; after thyroidectomy, 1074; epidemic 
or rheumatic, 1074; in dilatation of the stomach, 


468, 1074; Idiopathic wnrkm. , 
wadm*. 1074:1, typhoid « m 
Tetrodoo. poisoning by, 383. ’ t ‘ 

'Therapeutic test in syphilis, 278 
’W. mnm. in dlireh®* 
in mophthilnlo mitre, 70S; in 

TUmuto fever, 385; continued, 387 
Thermic eeiue, la. of, In »yri„ rt my, I , 943 
Third nerve, ilueue. of, 1013. 

ThiiJ nerve, recurring penlyeb 0 (, in,. . 
imrelyu. of, 1013. ’ “ 

J Thiret in dubetea, 4H. 

Thmurit dierue, 1112 . 

Thoracic duet, tuberculoid, of, 298. 

; lieformiljeof, in moutli-breathm 

! rickets, 428. 

Thorn j in emphjaem^ 036; in phibiVu. 293 
Thom-headed worms 51. • 

Thornwaldi’i disease, 450. “ ‘ 

Thread-worm, 30. 

Throbbing aorta, 8 M. 1000. 

Thrombi in heart. 809; in pneumonia, 171 . 
Thrombi in veini^ in typhoid fever, 78 
Thrombi, marantic, 983. 

Thrombosis. In pneumonia, 181; of cerebral 
977; of cerebral sinuses, 983: of eerel.n 
983; of mesenteric vessels. 533; of portal \ 
Thrush, 436. 

Thymic asthma, 599, 772. 

Thymus gland, diseases of, 771; abscess 
in acromegaly. 1106; atrophy of, 
exophthalmic goitre, 773; tumors of. 
swtence of, 772; enlargement of. 77: 
death in, 772. 

Thymus Tod, 756. 

Thyroid extract, administration of. 771, 
Thyroid gland, aberrant or accessory 
764; absence of in cretins, 768; ade’ 

764; cancer of. 764; congestion of, ' 
oflithalmio goitre. 767; in goitre, 7( 

764; in myxeedema, 770; sarcouu 
tumors of, 764. 

Thyroid gland, diseases of, 763. 

Thyroidism, 771. 

Thyroiditis, acute, 763. 

Tic convuNif, 1053 

Tic douloureux. 1009; extirpation « 
ganglion in, 1070. 

Tick fever, 53, 368. 

Ticks, 52. 

Tinnitus aurium, 1023. 

Tobacco, influence of, on the heart, 84! 

Tongue, atrophy of. 1033; eesem.i of, 41 
ical, 438; in bulbar paralysis. 004; s 
spasm of, 1033; tuberculosis of, 3-’ 
hemiatrophy of, 1033; tremor 0 
paresis, 897; ulcer of franum in wh 
i50. 

Tonsillitis, 445; acute, 445; nlbumi: 

endocarditis in, 446; in the newly 
Tonsillitis, chronic, 447; follicular, 44/ 
suppurative, 446; and rheumatism 
Tonsils, abscess of, 446; calculi 0 
masMs in, 450; enlarged. 447; ai 
lions between, 445; tubejjpulosifl 0 
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INDtiX. 


a mmm, uueua a, MS. 

Klhl. 401. 

prfcal diMflod*, «pin*l, 831? cwebml, 047. 
prd((dU<. 396, 1030; Congenital, 1030; fecial 

g Mynunctry to, 1030; mental, 1031; epaemodic, 
*• A 

nlft, %4' in pneumonia, 188. 

gutmia, 468. 

ec, in senticflomia, 213. 

Vaoheal tagging, 838. 
potion anei'rum, 855. 
fainoe in h> .teria, 1078, 1084. 
fcuW# semilunar space, 647. 

Wmma aa a factor in abaceaa of the liver, 503; can- 
«>r of the etomach. 479; in .lelirium frame™, 371- 
to iuomntuna, 609; in neurasthenia, 1090; iii 
cyata of pancreas, 677; in pneumonia, 100; u, 
tuberculosis, 295. , 

jmblee in cattle, 365. 

.mor, dcohnlic, 37°, 1045;* to tJmvc’ dSSaee, 
/67, hereditury, 1045, hysterical, 1045, 1080; in 
exophthalmic goitre, 767, intention. 030; lJud 
378; in pnraljris ngitnn,. 1043; Rnulu’, type of’, 
1080; senile, 1045; simple, 1044, toxic, 1045; 
volitional, in insular sclerosis, 930. 

Trichina spiralis, 3Q ; distribution of, 41, statistics 
of, in American hogs, 41; in (iermany, 41; > iuodos 
of infection. 41. 

TrichiniasLs, 30, epidemics of, 42; prophylaxis of, 44. 
Trichocephulu* dispar, 51. 

Trichomona^ \agumlis, 25, T. liominis, 25. 

Trichter brust, 329, 449. 

Tricuspid regurgitation. 811. 

Tricuspid valve, disease of, 811; insufficiency of, 
811; stenosis of Si 2. 

Trigeminal neuralgia, 1009. 

Trigeminus (see Fifth Nkhvl). 

Trilocular heart, 844. 

rrismus, neonntonun, 258; hysterical, 1079. 
Trommer’s test. 413. 

Trophic disorders, 1100. 

Tropical dysentery, 2. ^ 

rrouueau'a symptom, in tetany, 1075. 
Trypanosomes, varieties of, 7. 8. 

Trypanosomiasis. 7, and sleeping sickness, 8. 

Tsetse fly disease. 7. 

Tubal pregnancy, ruptured, simulating peritonitis, 
584. 

■ubercle bacilli, 285, 323. 

ubercle, diffuse infiltrated, 297, miliary, 295, 318; 
changes in, 295; structure 0^ 2 95; noduiar, 295. 
ibercles, miliary, in chronl^pitliisis, 318. 
ibercula dolorosa, 1005. ' 

iberoulin, 286; test, 350; treatment, 356. 
iberctilosis, acute miliary, 298, general or typhoid 
form, 299; meningeal form, 301; pulmonary form, 
300. 

uberouloais, 284; bacillus of, 285, 323; changes 
produced by bacillus, 295; chronic miliary, 318; 
of circulatory system, 349; cirrhotic, of liver, 342; 
conditions influencing infection, 292; congenital, 
287; dietetic'treatment of, .356, distribution of 
the tubercles in, 295; duration of pulmonary form 
of 350; hereditary transmission of, 287; in¬ 
dividual prpphyhuds in, 352; infection by meat, 
192; infection by milk, 292; infection by inhala- 
Jon, 290; inooulatiofc of, 289; in infants, 338; in 


I old age, 337 . mastitis, 334 * «_ 

modes of death in pulmuna^.’ 33^^’ 

I ttatom in, 287, nutur^/ or .pontau'eou., cu£ 

342’* Jf a F T'" 3 ' Cnna1, m ’ *’ f hrain 

.Mem **■ ° f 

2J 3W; of liver. Ml; a, 

7 ,J "' enk **■ V f *7— »» —ml. «9; 

ovanes. 348, of ixva-anliuiu. 309; of peri- 
toamum, 310; of placenta, 348; „f p^, 
prnslata, 347; of raemwnicnihrence. 308;.of 
testes. 348; of Often. »,„| I.I n .|.|.. r , 347. of uteri. 

'"Vr- - prrmanoy.'in- , 

287 fl' 1 Mr, >l>Bylnx , H i„, 331; .pasmlo- 
287, pulmonary, 312, ami tvi.lu.i.l fever, 90; and 
vaeeutta ,2«;fn.l vah ular dwmw of heart, 337. 

/ M/artf » treatment of niicurism, MU. 

Tumors of brain, 9K8 
Tunnel anaunia, II. 0 

T wIH ts and knots in the tame!. &». 

Tympanites, in intn-tuud olintnietinn. hhi, hyslen- 
na | .J082, in peril.,min,, Sh.^,,, tulsTeulnu. lien- 

tonitis, 311; i„ n ... fcv „ r KOj t onu|<i ()f 

sudden heart failure, 531. . - 

Typhlitis, 512. » T*** 

lyptand fever. 57; ntairtivc form, 90; afebrile, 74 
91. ambulatory form. 71,01, amentia in, 70; and 
tulMTciiloms.OO. bacillus of, 69, uirriers, 62: chills » 
id, 71, eireulatory system In, 76, .'lalwtes in, 90 , 
dinrrhieu in, 79, digestive sj.lem to, 78; Kkrluh’i 
n-iieli.ni in, 87; orysiia-lns In. 89, grave form of 
111, lirenilirrimge in. 80 , liieimirrhagie. 91; |,is- 
(nrieal nolo on, 67, immunity from, 69; nnd 
influeiixa, 90,_ in the ngisl, 91; in children. 91, 
in the bid us, 92; in pregnnney, 92; ln|ian,lini^v 
in, 103; liver in, 08, 83; Muidslons eiddemir of, 
C2, meteorism in„80;’inild fu.in, 90 ; mode. of 
conveyance of, 01; nervous system in, 00, 85; 
noma in. 89, 91; osseous system in, 88; uysten 
and, 03, parotitis in. 79; iierforntion of ’towel in. 

07. 81, itcritonifis in. 82. 103, polyuria in, 87, 
post-typhoid variations of (eni|NTuturn in. 72, 
prognosis of. 00; prophylaxis of. 00, pyuria in. 

8H, relapses in. 02; renal system id, 87, respiratory 
system in, 84; and scarlet fever. 89. 138; serum 
therapy in, 102; skin rashes in. 74; spleen in, 83; 
tender toes in, 88; tetany in, 80; nnd tuberculosis, 

90, varieties of, 90; Widal's reaction in typhoid 
fever. 94, Durham's theory of relapse in. 03. 

Typhoid gangrene, 78, s‘ptieu-inia, 89. 

Typhoid psychoses, 80. 

Typhoid spine, 89 9 

Typhoid state in obstructive jaundice, 630; in lout* 
yellow atrophy, 539. 

Typho-lumbricosis, 39. 

Typho-malariul fever, so-called, 95, 20 

Typhotoxin, 05. 

Typhus fever, 105; complieationa and sequela* pf, 
108. 

Typhus siderans, 108. 

Tvrosin. 539. 

Tyrotoxicon. 382. 

Ulcer, cancerous, of intestine. 502; gastric, 470; of 
duodenum, 470; of bowel in dysentery, 3; in 
typhoid fever, 66. • 

Ulcer of mouth, 435, in the new-born, 436; in 
nursing women, 435; of palate in infanta, 436. 
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Otar, perttitin*. o( toot, b tab* Ml; to dUbdta, 
417. 

Uloeratlv^ endocarditis, 7y. 
eUlcers, Parrott, 436. 

Ulnar ^enw, affection* of, 1(97. 

Uneinaria Americana, 40. 

Unolnariari*. 44. % # 

Unconsciousness (see Coma). 

Unduiant fever, 347. 

Uijsmia, 683; cerebral 9 manifeetations of, 683; 
coma In, 684; convulsions in, (B4; diagnosis from 
• ^apoplexy*. 686 ; dyspnoea in, 684; headache in, 
684; in nephritis, 686 . 703; latent, 0B8; local 
pataka in, 684; mania in, 683; cedema of brain 
in, 96£; stomatitis in. 685; theories of, 083. 

Urate (lithate) of soda in gout, 3W. • 

Urates in the urine, 677. 

Urgtes (lit&ates), amorphous, 077. 

Ureter, blooking of. 668 ; mucous cysts of. 2; ob¬ 
structed t>y calSuli, 711; psoroepermiasis of, 2; 
tuberculosis of. 347. « # 

Urethritis, gouty, 465. * 

Uric add, calculus, 709; deposition of, 677; in gout, 
398? in urine, 677; * showers,” 405. 

Uric-add diathesis (see LithjEMIa). 677. 

Uric-add headache, 405* 

•Uric-add theory of gout. 398. 

Urinary calcu]p 709. 1 

Urine, ano maun secretion of, 668 . 

Urine, density of, in acute nephritis, 688 ; in chronic 
nephritis, 698; in diabetes, 415; in diabetes in¬ 
sipidus. 420. 

Urine, haemoglobin in, 670. 

Ujjpe, in acute yellow atrophy o'f liver, 040; j 
grave anemia, #29; in diabetes insipidus, 420j1 
diabetes s iqaUifta, 410* b .diphtheria, 2(A; 
erysipelas, 2l2; in gout, 402,404,400; in jaun< 

535;dn melanuria, 680; ii^ pneumonia, 179; in 
pulmtaury tuberculosis, 334; in typhoid fever, 
87; ogalates in, 678; pus in, 676. 

Urine, quantity of, in chronic Bright’s disease, 
608; in diabetes insipidus, 425; in diabetes 
mellitus, 415; <n intestinal obstruction, 522. 
Urine, retention of, in typhoid fever, 87. 

Urine, suppression of, 668 ; treatment of, 660; in 
cholera, 231; in acute nephritis, 689; in scarlet 
fever, 130; in acute intestinal obstruction, 522; 
obstructive suppression, 711. 

Urine, tests for albumin in, 673; biliary pigment in, 
530; blood in, 669; albumoee in, 674; peptones in, 
674. 

Urobldn, increase of, in pernidous anemia, 729. / j 
Uro-genital tuberculosis, 343. 

Urticaria, alter tapping of hydatid cysts, 30; in 
bronchial asthma. 610; epidemics, 56; giant form 
(see Neurotic (Edema), 1104; with purpura, 744; 
small-pox, 116; in typhoid fever, 70. 

Uterus, tuberculosis of, 348. 

Uvula, oedema of, 442; infarction of, 442; necrosis 
and sloughing of, 442, 740. 

Vtfbdnation, 123; law, 124; mark, 120; technique of, 

1 127. rashes, 126; uloers, 126; value of, 127; 

against typhoid fever, 98. 

Wcdne, antityphoid, 98. 

Vaccine lymph, choice of, 127. 

Vaccinia, 123; bacteriology of, 120 ; generalised, 126. 


Vacdno-syphlHa, 136. 

Vagabond's discoloration, 04 , 7 x 0 
VaDsix'i points, 1068* . 

Valvular diwue of h«rt, 793; and tuben 
Vogues’# disease, 762. 

Varioelia, 128; hemorrhagic, 129 . 
Varioella bullosa, 129; esoharotioa, 129. 
Varioeii® variolaformes, 129. c 

Varioes, cesophageal, in drrhoeis of liver 
Variola, 113; hemorrhagica, 140, 117 , 
115. 4 

Variola hemorrhagica pustuloea, 118. 
Variola sine eruptione, 119. 

Varioloid, 110, 119. 

Vaso-motor disorders, 1100. 

Vaso-motor disturbances in caries, 030; { 
pleurisy, 656; ip exophthalmic goitre 
heoiicrania. 1067; in myelitis, T)45; in 
1009. '» - - 

Veins? cerebral, throftabotds in, ($3; cerv 
tolio collapse of, 783; pulsation in, 3 
1090; sclerosis of, 851. 

Vena cava, twist in, 645. 

Vena cava, superior, perforation of, by 
856, 865. 

Venereal disease, 265. 

Venesection (see Bloodletttn jj 
Venous pulse, 333, 1049, 1090. 

Ventricles of brain, dilatation of (hydra 
996; puncture of, 998. 

Ventricular hemorrhage, 968. 

Verruca TIB ~ 

Vertebrae, caries of, 938; cervical, o...ies 
Vertebral artery, obstruction of, 979. 

auditory, 1024; oerebellar, 954; i 
sderdeifl, 86 &; in brain tui 

Vedoulnseminales, tubercuWsof, 347. 

Vic&riou^spieteJdj*Jj9% hemoptysis, 61 
Vincents angrfafjffr J ** 

Viny flxt, 257. 

VisceroptosiB, 528. 

Vision, double, 1016. 

Vitiligoidea, 535. 

Vocal fremitus, 170, 637, 640; resonance, 
Voioo (see Speech). 

Voioe, alteration of, b mouth-breathers, 
Volitional tremor, 930. 

Volvulus, 520, 524. 

Vomica, 319; signs of, in phthisis, 331. 
Vomit, black, 237; coffee-ground, 483. 
.ynwiiUmr b Additon’t disease. 758; ii 
fheaBe, 699; b cerebral abscess. 994; i 
tumor, 989; In acute obstruction of ■ 
522; b chronic ulcerative phthisis, 333 
stone colb, 711; in gac t rie eaneer, 48: 
tri e ulce r. 474; hysterical fecal, 10 
mittent, of Leyden, 1103; b ohronic 0 
of intestines, 523; in tuberculous menin 
b migraine, 1067; b peritonitis, 582; 
pox, 115; nervous, 491; primary peri' 
sterooraceous, 022 ; uremia, 680. 
von Noordtn’t dietary b obesity, 432. 

Wall-paper, poisoning by areenb b, 379 
Warnings b apoplexy, 960 • 



imx. 


, poet-mortem, 288, 

\ ovf itomach, 466,170. 

•ennonn'i motion, 278. 
latlr-hammer puke, 801. 

Viter, infection by, in diphtheria, 193; in cholera, 
9; in typhoid fever, 81. 

I.t« o* the brain,” 301. 

(■, ayndrome of, 303,973,991. 
r*i teat in ga^ric hemorrhage, 474. 

_ 4, ' 

ft disease, 745. 

it hemiopio pupillary inaction, 1012. 
let-pack, 138. 
lip-worm, 51. 

if hits infarct of coronary arteriH, 823. 

7hite softening of the brain, 97^ 
lite thrombi in-heart, 809. 

.jfi^hoopfng-cuiigh, 148. 0 

fc^MicM’* dines* (see EAdemIc R*ntflLoBi- 
1 - nubia OF thkNiw-bouk), 270,071,747. 

J Winged seapuhe." 329. 
mfintrich’t ogn, 331. 

> firing and electrolysis in aneurism, 862. 


WoOln, malndu lie, 614. 

Wool-sorter's disease, 252,254. 
Word-blindness, 859. # 

Word-deaine#s, 950 

Wormian bones in Iftlroccphalmi, 997.* 
Worms (sec kmsiTBt) 

W#unds of the Hq^rt, 831 
Wnst-drop, 1037; inVad-poisoning, 377. 
Wnter’s cramp, 1072 
Wryneck, 1030; spasmodic, 1031. 

Xantbelnsinn, 5 J 5 . 

Xantlnrt calculi, 719. * 

Xanthomata, 417, 535, 551. 

Xanthopsia, 39, in jaundice, 630, 
Xerostoitlia^n. 

• 1 

Yellow fever, 233, epidemics of, 233. 
Yellow softening of brain, 978. 

Yellow vision, 39 

1 ' , 1 

Zinc, peripheral neuritis (mm, 1002, 
Zomnotherapy, 350, 

Zona,900, 
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preface' to the seventh edition. 

• 1 ’ * J 


The three years that have paswd since the last edition have been rich in 
additions to our knowledge of 'disease and its treatment, particularly in con¬ 
nection with tfie‘acute infections? I have incorporated all the 'more impor¬ 
tant advances the long-expected epoch-making discoveries in -syphilis, the 
work of the New York I^&umonia Commission, the triumph of the British 
army and naval surgeons in stooping out Malta fever, the splendid work 
of Gorges and his colleagues at Panama, the studies of Strong and his asso¬ 
ciates in the Philippine Islands, the fresh work which has been done 5 in 
trypanosomiasis psorosomiasis, tropical splenomegaly, «the experiences of the 
last epidemic of cerebro-spinal fever in New York, Belfast, and Glasgow, with 
.the hopeful work of Flcxner at the Rockefeller Institute, the all-important 
contributions on “carriers” in the acute infections, the results of the Wash¬ 
ington Congress witll the new views oif infection, heredity, diagnosis, and 
treatment of tuberculosis, the remarkable studies upon epidemic 1 anterior 
poliomyelitis, and tfie work upon Rocky Mountain fever, milk sickness, and 
tha serum disease. One cannot but be impressed with the extraordinary rapid¬ 
ity of the progress of our knowledge of the acute infections 1 

The section on parasites has been carefully revised, and has received many 
additions. In the chapters on the diseases of special organs ,much new matter 
has ken incorporated—a new section in acute dilation of the stomach, a 
complete revision yf the subject of peptic ulcer in the light of recent surgical 
work, new sections on diverticulitis, parotitis, pancreatic and adrenal insuffi¬ 
ciency, (cd^ema'of the lungs, Band's disease, polycythannia, etc. In the sec¬ 
tion upon Digeases of the Ncrvdhs System the studies’ of Marie and his 
pupils upon aphasia and the new worij on spastic paraplegia, Oppenhcim’s 
disease, posterior basic meningitis, psychasthenia, etc., have been incorporated. 

The new points which have come up in treatment have been discussed, 

® j 

particularly the important advances in serum therapy and on the surgical 
treatment of internal diseases, and I have added* a note'on the cult of thfe day 
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vi 

« 

_faith healing. In addition to tliege, scores of minor alterations have 

made, too numerous to mention. ^ 

Since the appearance of the last edition the work has appeared .in Fren 
translated by MM. Salomon and hazard under the supervision of Profes 
Marie (Steinheil & <£ie., Parish; and in German, translated bv Dr. Edmu 
Hoke, with additions by Professor von .laksch, of Prague. Spanish and C 
nese translations are in course of preparation. 

I have iniinv to thank—my fellow-teachers in the medical schools of 
English-speaking world for their kind reception of previous editions, nu 
friends for suggestions and advice, Scores of practitioners all ovci the Ac 
for interesting memoranda of eases; Dr. Broome, oj' Messrs. D. Appleton i 
Company, for his kind help in many ways, and my nephew, Di. \t • t\. Fran 
of Montreal, who has seen the proofs of this edition through the press. 

William Osler. 
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DISEASES DUE TO ANIMAL PARASITES. 

A. DISEASES DUE TO PROTOZOA. 

.) ' 

I. PSOROSPERMIASIS. 

Under this term are embraced several a (Teel ions produced by the spo- 
izoa—also known as psorosperms and grcgurinidie—parasites which are 
itraordinarily almndant in the invertebrates, and are not nnconnnon in the 
glier mammals. Psorosperms ar«, as a rule, parasites of the cells— Ci/lozoa. 
he most suitable form for study is I'occidium oviforme of the rabbit, which 
■oduees a disease of the liver in which the organ is studded throughout with 
hitish nodules, ranging in size from a pin's head to a split pea. On section 
eh nodule is seen to be a dilated portion of a bile-duct; the walls are lined 
ith epithelium in the interior of which arc multitudes of ovoid bodies—eoc- 
dia. Another very common form occurs in the muscles of the pig, the 
'-called Rainey’s tube, which is an ovoid body within the sarcolemimi contain- 
g a number of small, feiekle-shapcd, unicellular orgrthisins, Sarcocyntit Mies- 
’eri . Another species, H. hominix, lias been described in man. 

PsoVosperms do not play a very important role in human pathology. 

1. Internal Psorospermiasis. —In a majority of the cases of this group 
e psorosperms have been found in the liver, producing a disease similar 
that which occurs in rabbits. In Gucblcr’s case there were tumors which 
add he felt during life, and they were determined by Leuckart to be due 
coecidia. A patient of W. B. ITaddon’s was admitted to St. Thomas’s 
ospilal with slight fever and drowsiness, and gradually became unconscious; 
ath occurring on the fourteenth day of observation. Whitish neoplasms 
‘re found upon the peritonaeum, omentum, and on the layers of the peri- 
rdium; and a fe& were found in the liver, spleen, and kidneys. A somc- 
)at similar case, though more remarkable, as it ran a very acute course, is 
ported by Sileotf; A woman, aged fifty-three, admitted to St. Mary’s llos- 
-al, was thought to be suffering from typhoid fever. She had had a chill 
: weeks before* admission. There were fever of an intermittent type, slight 
irrhoeg, nausea, tenderness over the liver and spleen, and a dry tongue; 
ath occurred from heart-failure. The liver was enlarged, weighed 83 
nc^s, and in its substance there were caseous foci, around each of which 
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liar I indies. Tift ileum •presented six papule-like elevations. Tlm_ masses 
resembled tubercles, but on evaiBinalion eoeeidia were found. 

The parasites are also found in the kidneys and ureters. Cases of this 
kind have been recorded by Bland Sutton and Paul, Eve. In EVe’s cafe 
the symptoms were haunjituria and, frequent micturition, and 'death took 
place on tli£ seventeenth day. The nodules fliroughout? tljp pelvis and ureters 
have been regarded a^mucojrs .cysts. . 

2. Cutaneous Psorospermiasis.—The question of a jirotozoic dermal'iliS 
has been much discussed. The cases described by Gilchrist, Darier, Rixford,’ 
Montgomery, Ophiils, and others as dermatitis coceidoides havfe been shown 
to be due to a fungus allied to oiidhTm, and the disease is ifow known as 
oidiomycosis. About 50 eases have been reported, nearly all from the Pacific 
coast of.jthe United States. The relation of the disease Jto .blastomycosis is 
still undetermined. The systemic forms of both have much m common—a 
cbftmi^ infectious process with multiple abscesses and nodules involving the 
skin, bones, joints, and internal orgahs, with ^symptoms simulating chronic 
tuberculosis or pya-mia. 

II. AMOEBIC DYSENTERY. 

Definition. —A colitis, acute or chronic, caused by the Amoebic dysen- 
teriw. There is a "special liability to the formation of abscess of the liver. 
A widely prevalent disease in Egypt, in India, and in tropical countries. It 
is the common variety of dysentery throughout the United States. It is 
endemic, the cases sometimes increasing to suel\ an extent as to form an epi¬ 
demic. Sporadic instances apparently occur in all temperate regions. The 
relative frequency of this form of dysentery in the tropics is illustrated by the 
Manya statistics as given by Strong—of 1,328 eases in the United States 
Army, 501 were of the amoebic variety. The eases of acute and chronic dysen¬ 
tery in the. Johns Hopkins Hospital have been almost exclusively amoebic. 
Futcher and Boggs have analyzed the eases to 1008. Of 182, 123 came from 
the .State of Maryland, 171 were in males; 103 in whites to 19 in blacks. 

Infection takes place from drinking contaminated water andlby eating 
green vegetables, such as lettuce. Musgrave has grown amoebae from. jcc- 
ereani used at. receptions, etc. 

Ajiikba Ih'sE.vmiM;.—The organism was first described by Lambl in 
yt.VJ, and subsequently by Liiscli in 1875. It is placed by Ticuckart in the 
Rkizopoda class of the Protozoa. Kartulius found than in the stools of the 
endemic dysentery in Egypt, and in the liver abscesses. In 1890 I found them 
in a ease of dysentery with abscess of the liver originating in Panama. Sub¬ 
sequently from my wards a series of cases was described by Councilman an< 
Lnfleur. Since then numbers of observations have been made by Dock in the 
United States, by Quincke and lloos in Germany, and by many others. The 
little flakes of mucus or pus in the stools should be selected for examination 
or the mucus obtained by passing a soft-rubber‘catheter. Musgrave, on the 
other hand, holds that the best results are obtained by giving the patient a 
saline ofthartie and examining the fluid portion of the stool. Students must 
learn to distinguish from amoeba; the swollen, altered epithelial cells, which 
are round, with granular •protoplasm. 
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Avtwba or Entamaba dytenleriw is from fifteen to twenty /< in diameter, 
and. consists of a clear outer zone (eetosare), and a granular inner zone (emlo- 
sary).,/nd contains a nucleus and one or two vacuoles. The movements arc 
‘very shnijar to those of the ordinary amoeba, consisting of slight protrusions 
of the protoplasm. They vary^i good deal, and usually may lie intensified by 
.having the slide Seated. Not infrequently the amoeba 1 'contain red blood- 
corpuscles which they have included.* In the'tissues tliby are very readily 
recognized by suitable stains. 'I’hey may be in enormous numbers, and some¬ 
times the field »f the microscopt 1 is completely oempied by them. In the 
pus of a livtjr abscess they may be verv abundant, though in large, long-stand- 
'ing abscesses they may not be found until after a few days, when the pus begins 
to discharge from the wall of the abscess cavity. In the sputum in the eases of 
pulmaBO-hepatic*hbeeess they are readily recognized. •' 

• Amoebae are frequently found in the stools of healthy persons, as Cunning¬ 
ham anH Lewis pointed out. Scbmqlinn found them in from 20 iff (>0 per 
cent in Germany, but they Vary, greatly in different localities. Among 1100 
persons in Manila, Musgrave found 101 infected with anneba 1 , til of these 
had dysentery, the remaining -10 hiid no diarrluea. In the next two months 
8 of the 40 cases died and showed anuebie infection of the bowel. Within 
the next three months the remaining .‘5.2 laid dysentery. Musgrave believes 
that at any time the amoeba may become pathogenic. Scliaudinn described 
two distinct forms—a iionpatliogenic Eidaiuubi culi , and a pathogenic larger 
form, the Entamwba histolytica, the same as the Amalia (lyxcnlcriw, with a 
strongly retractile hyaline ectoplasm. The amieba 1 have been cultivated.by 
Miller, Musgrave, Clegg, and others, hut with difficulty, and it is doubtful 
if they grow a pact from certain bacteria. Resistant forms, somewhat anal¬ 
ogous to the gamete forms of (lie malarial parasite, have been described by 
Cunningham, Grassi and Calandruecio, and by Quincke. These “ encysted 
anuebie ” are believed to be necessary, under certain conditions, for the trans¬ 
mission of the disease from one person to another, and are regarded by Mus- 
grave and Clegg as the most dangerous forms of the organism. Cultures of 
aiiucbse have been shown to withstand drying for from eleven to fifteen months. 

Morbid Anatomy.—The lesions are found in the large intestine, some¬ 
times in the lower portion of the ileum. Abscess of the liver is very common, 
and occurred in 37 of 182 cases at the Johns Hopkins Hospital. 

Tnt^stinks. —The lesions consist of ulceration, produced by preceding 
infiltration, general or local, of the submucosa, due to an (edematous condition 
and to multiplication of the fixed cells of the tissue. In the earliest stage 
these local infiltrations appear as hemispherical elevations above the general 
level of the muccaa. The mucous membrane oVcr these soon becomes necrotic 
and is cast <5flf, exposing the infiltrated submucous tissue as a grayish-yellow 
gelatinous mass, •which at first forms the floor ol the ulcer, but is subsequently 
east off as a slough. 

The individual ulcers are round, oval, or irregular, with infiltrated, 
undermined edges. The visible aperture is often small compared to the loss 
of tissue beneath it, the ulcers undermining the mucosa, coalescing, and form- 
■ing sinuous tracts bridged over by apparently normal mucous membrane. 
According to the stage at which the lesions arc observed, jhe floor of the ulcer 
may be formed by the submucous, the muscular,' or the setous coat of the 
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intestine. The ulceration may affect the whole or some portion only'Qi* the 
large intestine, particularly the eacum, the hepatic and sigmoid flexures,' and 
the rectum. In severe cases the whole of the intestine is much thickeped and 
riddled with ulcers, with only here and there islands ol ,# intact mucous mem¬ 
brane. In 100 autopsies on this disease in Manila the ryipcndix was involved 
in 7; perforation bf the colon took place in 10. 

The disease advances by •progressive infiltration of the conncctivc-tisip;c 
layers of the intestine, which produces necrosis of the overlying,structures. 
Thus, in severe cases there may ho in different parts of the bowpl sloughing 
en masse of the mucosa or of the muscujpris, and the same procesg is observed, 
but not so conspicuously, in the less severe forms. 

In some eases a secondary diphtheritic in (lamination complicates the origi¬ 
nal lesion!*. * • * • . 

Healing takes place by the gradual formation of fibrous tissue in the floor 
and at <lhc edges of the ulcers, which pay ultimately result in partial and 
irregular strictures of the bowel. * 

Microscopical examination shows*! notable absence of the products of puru¬ 
lent inflammation. In the infiltrated tissues polynuclear leucocytes are sel- 
doyi found, and never constitute purulent collections. On the other hand, 
there is proliferation of the fixed connective-tissue cells. Amoeba* are found 
more or less abundantly in the tissues at the base of and around t^e ulcers, in 
the lymphatic spaces, ami occasionally in the blood-vessels. The portal 
capillaries occasionally contain them, and this fact seems to afford the best 
explanation for the mode of infection of the liver. 

The lesions in the liver are of two kinds: first, local necroses of the 
parenchyma, scattered throughout the organ, and possibly, due to the action 
of chemical products of the amocb*; and, secondly, abscesses. These may 
be single or multiple. There were 27 eases of hepatic abscess among the 119 
cases of amoebic dysentery in my wards. Of these, 114 came to autopsy. In 
10 the abscess was single and in 8 multiple. When single they are generally 
in the right lobe, cither toward the convex surface near its diaphragmatic 
attachment, or on the concave surface in proximity to the bowel. 1 Multiple 
abscesses arc /mall and generally superficial. There may be innumerable 
miliary abscesses containing a nucha* scattered throughout the entire liver. 
'Although the hepatic abseess usually occurs within the first two.months from 
the onset of the dysentery, in one of mv cases the latter had lasted one and 
in^ano ther .six-years. In 5 eases the intestinal symptoms had been so slight 
that dysentery had never been complained of. In 2 fataheases there were only 
sears of old ulcers and in 2 others the mucosa appeared normal. In an early 
stage the abscesses are grayish-yellow, with sharply defined contours, and con¬ 
tain a spongy necrotic material, with more or less fluid in its intdtstices. The 
larger abscesses have ragged necrotic walls, and contain a more or less viscid, 
greenish-yellow or rcddish-vellow purulent material mixed with blood and 
shreds of liver-tissue. The older abscesses have fibrous walls of a dense, 
almost cartilaginous toughness. A sect ion of the hbscess wall shows an inner 
necrotic zone, a middle zone in which there is great proliferation of the eon- 
nective-tiSsue cells and compression and atrophy of the liver-cells, and an outer 
zone of intense hyperaemia. There is the same absence of purulent inflam¬ 
mation as in the intestine,’except in those cases in which a secondary infec- 
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(ioi'i with pyogenic organisms has taken place. Lesions in the lungs are seen 
when ay abscess ol' the liver —as so frei|ucntly happens--points toward the 
diaphragm and extends by eontniuity through it iijo the lower lobe of the 
tight lun<j. This isstlie commonest situation for rupture to occur. Nine of 
my cases ruptured into the luyg. In d cases rupture into the right pleura 
pceurred, causing «in empyema. In one of’these the hind nbssess ruptured 
iij^o the pleura, producing a pyo-pneuniothorax* Dejamdfiig upon the situa¬ 
tion of tlupilbseess..perl'oralion may occur into other adjacent structures. In 
3 of tho eases perforation took phn*r into the inferior \ena cava and in another 
the upper pole of the right kidnev luuHieen invaded. The abscess may rupture 
•into the pericardium, pcritomciiiii, stomach, intestine, portal ami hepatic veins, 
or externally.* 

Sy%ptom».-*-lfiltering remarkably in their symptoms, three groups of cases 
may be recognized: 

Mji,d Foitu.—Infection may lie present for a month or two before the 
individual is aware of it. Tllbre may be vague symptoms—headache, lassitude, 
weakness, slight abdominal pains and occasional diarrluea, features common 
enough iff the tropics. Strong gives*the case of one of Ins laboratory chemists* 
who had slight diarrluea for one day and asked to have the stools examined; 
an unusually riefi infection with anuebawas found. The next, day he felt well? 
From August to December 10th anuebie were present in the stools, though he 
had no symptoms. Liver abscess may occur in these cases. 

Acute A.vueuic Dykkxtkiiy. —Many cases have an acute onset, l’ain and 
tenesmus are (severe. The stools are bloody, or mucus and blood occur to¬ 
gether. In very severe cases there may be constant tenesmus, with pain of 
the greatest intensity, and the passage every few minutes of a little blood and 
mucus, hi some cases large sloughs are passed. The temperature as a rule 
is not high. The patient, may become rapidly emaciated; the heart's .act ion 
becomes feeble, and death may occur within a week of the onset. Among 
the other symptoms to be mentioned are hieniorrhage from the Rowels, which 
occuiTcd in three eases; perforation of an ulcer, which occurred in three cases, 
with geiu*ral peritonitis. While in a majority of the instances the patient 
recovers, in others the disease drags on and becomes chronic. L>i a few cases, 
after the separation of the sloughs, there is extensive ulceration remaining, 
with thickening and induration of the colon, and the palieijt has constant 
diarrhoea, loses weight, and ultimately dies exhausted, usually within three 
months of the onset. With the exception of cancer of the (esophagus tyiil 
anorexia nervosa, nen such extreme grade of emaciation is seen as in these 
eases. Extensive ulceration of the cornea may occur. 

(,’iniONio Axitfimo Dyskxtkiix . —The disease may be subacute from the 
onset, and gradually passes into a chronic stage, the special characteristic of 
which is alternating periods of constipation and of diarrhoea. These may 
occur over a period of from six months to a year or more. Some of our 
patients have been admitted to the hospital live or six times within a period 
of two years. During the Vxaecrhations there are pain, frequent passages of 
mucus’and blood, and a slightyiee of temperature. Many of these patients do 
•not feel very ill, and retain their nutrition in a remarkable way; Indeed, iu 
thc’United States it is rare to see the extreme emaciation so comm on in the 
| For a full account of Hepatic Abscess see Itolleston’s work on Uiset&es of the Liver, 
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chronic cases from the tropics. .Alternating periods of improvement with 
attacks ol' diarrhea are the rule. The appetite is capricious, the digestion 
disordered, and slight errors iu diet are apt to be followed at once by an 
increase in the number of stools. The tongue is often Ad, glazed,rand beefy. 
In protracted cases the emaciation may be extreme. , 

Complications' and Sequel®. —Hepatic and hepato-piilmonary abscesses^ 
the most frequent'and serious"complications, have already been dealt wi*h. 
Perforation of the intestine and peritonitis occurred in "three of my cases. 
Intestinal haunorrhage occurred three times. The infrequency of this com¬ 
plication is probably due to the thrombosis of the vessels about the areas of 
infiltration. Occasionally an arthritis, probably toxic in origin, may occur. 
There was one ease in my seric* Five eases were complicated by malaria; 
1 by typhoid fever; 1 by pulmonary tuberculosis; and I by a strongyloides. 
intestinalis infection. _ 1 “ 

Diagnosis. —From the other forms of dysentery the disease is recog¬ 
nized by the finding of am mine in the stools.’ Unless one sees undoubted 
amoeboid movement a suspected body should not be considered an amoeba. 
"A non-motile tody containing one or more red cells is most probably an 
amoeba, but should only lead to furl her search for motile organisms. Swollen 
'Epithelial cells are confusing, but the hyaline periphery is not amoeboid 
in its action as is the eetosare of the amoeba. The trichomonads and cerco- 
monads so frequently associated with amoebae are not likely to give trouble. 
The upper level of liver dnlness should he watched throughout the course 
of, a case. Any increase upward or downward should lead to the suspicion 
of a liver abscess. Hepatic abscess is usually accompanied by fever, sweats, or 
chills and local pain. It may be entirely latent. A varying leucocytosis 
occurs in the abscess cases. The highest count in my scries was 53,000, the 
average being 18,350. The average leucocyte count in the uncomplicated 
dysentery cases was 10,GP0. Hcpaio-piilmouary abscess is attended by local 
lung signs and the expectoration of “ anchovy sauce ” sputum in which amoeba; 
are almost invariably found. ’ 

Prognosis. —In many eases the disease yields to rest and intestinal medi¬ 
cation. Tendency to a relapse of the dysenteric symptoms is one of the strik¬ 
ing characteristics of the disease. One of my cases was admitted to the 
hospital five tipies in nine months. Of the 111) cases, 28, or 23.5 per cent, 
terminated fatally. That hepatic abscess is a serious complication is shown 
by % the fact that of the 27 cases with this complication 19 died. Seventeen 
cases were operated on with 5 recoveries. • • 

Treatment.— 1 The disease is probably contracted in identically the same 
way as typhoid fever. Accordingly, the same prophylactin measures should 
be used. Rest in bed is very important and materially hastens recovery. 
The diet should fie governed by the severity of the intestinal manifestations. 
In the very acute eases the patient should be given a liquid diet, consisting of 
milk, whey, and broths. Medicines administered internally ■ yield, on the 
whole, very unsatisfactory results. Considering the fact that other bacteria 
are necessary for the. growth of the amoeba; in the intestine, Musgrave thinks 
that an effort should be made to limit the growth of the former by the admin¬ 
istration of intestinal antiseptics. None of these have proved very satisfac¬ 
tory", however, although Sfrong obtained good results with the use of aceto- 
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zone .administered by mouth and by enejjia. Bismuth probably does more 
harm than good owing to the fact that it coats the surface of the ulcers so 
that th* solutions used in the injections can not reach the anuclm* in the ulcer 
walls. Large injectlbns of quinine solution in the strength of 1 to 5,000. 
gradually increasing,to 1 to SJjiOO, and later to t to 1,000, have given most 
satisfactory results of all the remedies yet tried, 'l'he success of the treatment 
depends tersely on the care with which*the insertions are jjiven. The failures 
are undoubtt'dty, in many instances, due to (lie fact that sufficient care is not 
used to insure the solution reaching the cavilm and ascending colon where the 
ulceration i%often most severe. Froyi a litre to two litres should be allowed 
to flow into the colon. The amajue are rapidly destroyed by the drug. The. 
patient’s hips should be elevated and he should change his position so as to 
.allow%hc fluid to flow into all parts of the colon, ’l’he solution*should be 
refaifledj if possible, for fifteen minutes. These large injections, which Mus- 
grave also strongly advocates, are sayl not to lie without a certain degree of 
danger. I have, however, n?ver seen any ill effects, even with the very large 
amounts. Two injections daily may be given. When there is much tenesmus 
a small injection of thin starch and half a drachm to a drachm of laudanum 
gives great relief; hut for the tormina and tenesmus, the two most distressing 
symptoms, a hypodermic of morphia is the only satisfactory remedy. Loeifl 
application to the abdomen, in the form of light poultices, or turpentine stupes 
are very grateful. Tuttle has ncently reported good results in the treatment 
of anuchic dysentery by the use of simple ice-water enemas, given frequently. 

, When medical treatment fails, colostomy may be tried or irrigations given 
through the appendix. aJU ^.a 


m. TRYPANOSOMIASIS. 

• • 

Definition. —A chronic disorder characterized by fever, lassitude, weak¬ 
ness,* wasting, and often a protracted lethargy—sleeping sickness. 'Trypano¬ 
soma gathbie.nsc. is the active agent in the disease. 

History.—In 18HI (Jruby found a blood parasite in the.frog which he 
called Trypanosoma sanguinis. Subsequently it was found to he a very com-* 
mon blood parasite in fishes and birds. In 1878 Lewis found it in the rat— 
T. hwisii —in which it apparently does no harm, 'l'he pathological signifi¬ 
cance of the protozoa was first suggested in 1880 by (Iriilith Evans, who discov¬ 
ered trypanosomes—ei'uusii —in the disease of horses and entile in India 
known as surra. Unfortunately, as my good friend Evans often complained 
to me, but little«at tent ion was paid to this really radical discovery--not even 
the subsequent studies of Lavcran on malaria and of Theobald Smith mi 
Texas fever stiwed workers to a recognition of the place of the protozoa as 
pathogenic agents. In 18H5 Bruce made the important announcement that 
the tfieim-fly-disease or nayana of South Africa, which made whole districts 
impassable for cattle and Horses, was really due to a Irypniio'-mne -T. brueci. 
Normally present in the blood of the hig-gaine animals of the districts, and 
doing them no harm, it was conveyed by the (seize lly to the iimi-iiiiiiluiie horses 
and cattle imported into what, W'ore called the fly-bolts.^ Ollier trypanosomes 
aij3 the Philippine surra, studied by Musgrave, tlie mat tie ladcrax — T.'equi- 
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nww—-of .South America and a harmless infection in cattle in the Trarmv., 
caused by 1 rypanoxoma thcileri. ' ,S 

W^ U1 ? an i v r ! P r an ? 80m ^ 8i8 '“ rn 1901 I)uHon found a trypanosome in tl 
blood of a West Indian. In 1903 Castellani found trypanosomes in the 

Tl^Tloval fl S ll<1 t?r in bl ° 0d " f flve casca 9 f the Afr ^«n sleeping sieknes 
The Hoyal Society* ( ommissmn (Brace and Nabarro) demonstrated the ms 

upiency of the parasites in tfio cerebro-spinal fluid and in the blood-in slcei 
mg sickness, and suggested that it was a sort of human tsefee fySe2n' 
Diminution.— bor many years it had been known thatdhe West Africa 
natnes were subject to a remarkable maljdy known as the lethargy or slcepin 
tkness It was also met with among the slaves imported into America Th 
demonstration of the association of the trypanosomes with the terrible sleenin 
sickness has been the most important reoefit “ find ” in tropical medicine- Th 

in "• t! T' l>,a ’ SlerraLconc > an<1 Liberia, a.uHs spreading rapid 

. - , A . ,Wh , l( ‘ d to 1 'itercommunication between the different district 
ich were formerly isolated, and the seriousness of the disease may be am.re 

nt^ocs died oMUnV- 1 '' 1 * , Wltl, r i ? three 3"“™ aftl>r Hs introduction 100,00( 
rSng t m I w T ; ,,a, ' aS,tpS ni!,V lH! P 1 ™* i" the blood fo, 
o;j ‘ " 1<<,st 't »>u causing any symptoms. 15n.ee found then, ir 

It 3 o t of 1 l'-i V ' V y f atUCS ’ a,Ul I)uUot * ' l ' wU > a ad Christy in 
1U * J ou1, 01 |M‘isons examined. J 

attacked di n i,S ° iH 1,0t /:° n / 1 "r 1 tn a " d «‘vml Europeans have been 

oftft 1 i T! , ’ i,rlu ' lllarl L l ,rollf! are those who live on the wooded shores 
of the lakes and mers, sue I, as fishermen ahd canoe men. 1 

1 Jie parasite is introduced by the bite of flv n,o m • 7 , 

Sr '"“.i'T!Siv 7. t 

bushes. 0 ,i the lake shores or river banks, and feeds on the blood of cmcodiles 

in the 11 V +l « 1S P!? s:l,lc tllat t,,e ti'ypanosomes undergo a development 
m lh. W, o t th. «v. Wl. ...to fct „ C « VCJ0 ,| 3;™‘ 

Symptoms. I here is staled to be a long latent period The i T ,ra«,i„ << 

««" .. "» into .1™ ,'hJL h K ”• 

.I X c'sr r '•» t ~icht i «J5. th. i 

^ , S ; Ut bwomw almlHing, the ajtcccli slow, and there are 

tumors of the tongue and of the hands and feet: lastly, a sta-m in which the 

S£d "TT (,tlm, ^ C T itl1 ' 0W tl ’ m l ,oratllru and presents the typical picture 
of ho dreaded sleeping sickness. The parasites are found in the cerebro sp nil 
fluid, less constantly in the blood. In the early sta-rns the »lo„Ha «f « i 
are involved, and Todd and Dfttton recommend puncture of these glands'for 
the purpose of diagnosis. lleatli is usually caused by some intcreurrent infee 
t on,_as purulent meningitis or suppuration of the lymph ghmds. The dura¬ 
tion s seldom longer than eighteen months. Europeans are not often altaekeii 
lo stay the ravages and prevent Hie spread of the disease will tax the energies 
of the nations interested in the settlement of tl-opieal Africa The hope 
appears to he in the,extermination of the animals upon which the Gl J ,/L 
j alpnhs feeds (among which K«-l, holds I he crocodile to he the most impor¬ 
tant) just as the kjlling off of the big game in other parts of Africa lias 
saved the cattle from the ravages of the tsetze fly. 
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Wol^erstan Thomas ami Breinl introduced ;he atoxyl treatment, and 
Boyc*’recommends the subsequent use of bichloride of mercury. Knell's re¬ 
port* on*the atoxyl treatment isjnost encouraging; 0.5 gramme is injected 
jin two*successive days, and repeated nl intervals ol* ten days. A lew eases 
liave been*cured. -As prophylactic measures, segregation and prohibition of 
immigration from infected area* should be carried out. Thf vvoidc of Laveran 
* m d Mesnil, recentfy translated and edited by N'abarro, is tye standard autbur- 
■ it* ou thfl disease. 

IV. TROPICAL SPLENOMEGALY—Tropical Cachexia. 

(Piroplaemoais—Sim Dum Fever—Kala-Azar.) 

• 

Delnition.—A* Phronie disease of tropical and sub-tropical countries, 
clutracterized bv enlarged spleen, amentia, irregularly remittent lever, asso¬ 
ciated with the presenee of a protozoan parasite of the piroplasnui l\*|ie. 

In 1900 Leislnnan discovered the parasites in the spleen. Cunningham 
had described similar bodies in tip- Delhi lioil. In 1905 Donovan’s inde¬ 
pendent observations stimulated active work on the subjeel, and the caretnP 
studies of Bogeys. ('liristo[iliers, Philips, and I tent ley have established ihe 
clinical and anatomical identity of one form ol tropical eachevial lever. 
Musgrave and Woolley liave shown that in the Philippines there is a foiyn 
of tropical splenomegaly not associated with the Irishman-Donovan body. 

Distribution.—The disease is widely prevalent and almost iinitorinly iatal 
in,India, Assam, Ceylon, China, and Egypt. Europeans are rarelv attacked. 

Tim Parasitic. —Most abundant in the spleen, it has been loiind also ill 
the bone-marrow, fchc mesenteric glands, tli <4 liver, in the intestinal ulcers, but 
not in the circulating blood. Seen in smears of the spleen juice stained In 
Itoinanowsky’s method, there are oat-shaped, oval and circular bodies, vitli a 
spherical nucleus elose'agninst, the capsule, and a short, rod-like body on tin- 
opposite side. Two of these bodies may lie closely applied to ea<*h other, and 
groups of them, from ten to fifty, may he arranged in a rosette. I Sogers has 
cultivated*a trypanosoma-like body from these tonus, and Patton has traced 
its extra-corporeal development in the bed-hug. 

Symptoms.—The following succinct description is given by heishimin: 

“Splenic and hepatic enlargement—the former being apparently constant, 
while the latter is common but not invariable. A peculiar cart In pallor ol 
I lie skin, and, in the advanced stages, an intense degree of emaciation mid 
muscular atroyliv. A long-continued, irregularly remittent fever, of no defi¬ 
nite type, lasting frequently for many months, with or without remissions. 
1 hemorrhages, suPh as epistaxis, bleeding from* the gums, subcutaneous Im-in- 
,orrlmges or purpurfe eruptions. Transitory (edemas of various regions or ol 
the limbs.” The* amentia is not excessive, rarely below 2.000,000 per e.inin., 
with a marked leucopenia and a relative increase in the lymphocytes and large 
mononuclears.’ The-diagnosis rests upon the detection of the parasites in the 
blood obtained by puncture from the spleen or liver, preferal.lv the latter. 

Tn a few cases the disease runs an acute course—from-four to five months, 
•ftnd. toward the end the parasites are found in the peripheral blood. The 
disease is very fully considered in Rogers’ work “,011 Tropical Diseases.. 

3 
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'prophylaxis.-' Leona rd r liogers mid l’rice have shown Unit, htla-azar can 
lie eradicated from infected Cool'ro 1'nfas in Assam liy segregation, a!id this 
points to the measures which are likely to tie successful in India and Africa. 

Treatment. —■'While f|uinino is not. a specific, as in malaria, it fjciiis to 
reduce the finer. Iron, arsenic, and tonics arc'helpful m the anotmia. The 
atoxyl ireatnicnt mav he tried. . 

V. MALARIAL FEVER. 

• 

Definition.-.— An infections disease characterized by: (a) paroxysms of 
intermittent fever of quotidian, tertian, or quartan type; (b)' a continued, 
fever with marked remissions; (r) certain pernicious, rapidly fatal forms; 
and (d) a chronic cachexia, with murmia and an enlarged Spleen. 

With thi> disease are invariably associated the luemocytozoa described hy. 
Laveran, which are transmitted to man by the bite of the mosquito. 

Etiology.- (1 ). (iHOiuui’iiicvL l)is'ntimjTio^ r .—In Europe, soutliern Ttns- 
sia and certain parts of Italy are now the chief seats of the disease. Jt is rare 
in (leriiiaiiv, France, and Knghind, and the foei of epidemics are becoming 
yearly more restiieled. In the I'nited Stales malaria has progressively dimin- 
.islied in extent anil severity during tlie past fifty years. From New England, 
where if once prevailed extensively, it has gradually disappeared, hut there 
has of late years been a slight, return in some places. Jn the city of New York 
the milder forms of the disease are not uncommon. Tn Philadelphia and along 
the valleys of the Delaware and Schuylkill Ilivers, formerly hot-beds of 
miliaria, the disease has become much restricted. Tn Haiti more a few eases 
occur in the autumn, hut a majority of the patients seeking relief arc from 
1 Ik; outlying districts mid one .ir two of the inlets of Chesapeake Hay. 
Throughout, the Southern Stales there are many regions in which malaria 
prevails; Imt here, too, the disease has diminished in prevalence and intensity. 

Jn the Northwestern States malaria is almost unknown. It is rare on the 
Pacific, coast. In the region of the (treat Lakes malaria prevails only in the 
Lake Erie and Lake St. Clair regions. The St. Lawrence basin remains free 
from the disease. 

Til India malaria is very prevalent, particularly in the great river basins. 

Tn Burma and Assam severe types are met with. Tn Africa the malarial fevers 
form the great obstacle to European settlements on the coast and along the ! 
river basins. The bhtii-intler or West African fever of Iho (Told Coast is a ' 
vdi-y fatal type of malarial hivmogloliinuria. In the Canal Zone, Panama, in 
1907 the incidence of the disease was reduced one-half compered with 1000. 

(3) Skasom.— tn the tropjes there are minimal and maximal periods, the 
former corresponding to the summer and winter, the latter 1 lo IJie spring mid 
autumn months.' In temperate regions, like the central Atlantic States, there, 
are only a few eases in the spring, usually in the month of’May, and a large 
number of eases in September and October, and sometimes in November. 

(!1) The Parasite.—P arasites of the red blood-corpuscles’-—luemocytozoa 
—are very widespread throughout the animal series. They are met with in 
the blood of frogs, fish, birds, and among mammals in monkeys, bats, cattle, 
and man. In birds and in frogs the parasites appear to do no harm except 
when present iy very large numbers. 
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Ilj»l880 Laveran, a French ariny ( Burton stationed at Algiers, noted in 
the blood of patients with malarial fever pigmented bodies, whieli he regarded 
as parasites, and as the cause ofthe disease. Richard, another French army 
surgeon, confirmed "these observations. In 1885 Jlarchial'ava and (Vlli 
described the parasite^ with grout accuracy, amt irf the same year (lolgi made 
the all-important Observation that the paroxysm of fever iiivariidilv coincided 
,\^),h the sporulalion or segmentation of a groiip’of tlitf pafasites. In the fol¬ 
lowing year•(1880)* Laveran's observations were brought before the profession 
of the United States by Sternberg. Councilman and Abbott had already, in 
the previously ear, described the remarkable ]iigmenled bodies in the red blood- 
'eorpusclcs in the blood-vessels of the brain in a fatal case, and in 188(5 Coun¬ 
cilman confirmed^the observations of Laveran in clinical cases. Stimulated 
by hisVork, I began studying the malarial cases in the Philadelphia Hospital, 
and soon became convinced of tlie truth of Laveran's discovery, and washable 
to confirm Golgi’s statement aj to th<icoincidence of the sporulation frith the 
paroxysm. The work was tSken np actively in Hie United States by Walter 
James, Dock, Koplik, Thayer, TTowetson, and others, and in a number of sub¬ 
sequent Communications I tried to emphasize the extraordinary- clinical 1 
importance of Laveran’s discovery.* 

. Among British observers, Vandyke Carter alone, in India, seems to havF 
appreciated at an early date the profound significance of Laveran’s work. 

The next important observation was the discovery by Golgi that the para¬ 
site of quartan malarial fever was different from the tertian. From Ibis 
tiipc on the Italian observers took up the work with great energy, and in 1§8!) 
Marchiafava and Colli determined that the organism of the severer forms of 
malarial fever differed from the parasite of the tertian and quartan varieties. 
During the past ton years the work of observers in many lands lias continued 
these essential features, and lias added greatly to our knowledge of thustruc¬ 
ture and modes of development of the parasites. • 

The next important step related to (lie question of the mydo of infec¬ 
tion.* Tt, bad been suggested by King, of Washington, and others, that the 
disease w!ts transmitted by the mosquitoes. 'I’lie important rule, played by 
inserts us an intermediate host bad been shown in the case, of the Texas 
cattle fever, in which Theobald Smith demonstrated that the Immiatozoa* 
developed in, and the disease was transmitted by, ticks; Igil it remained 
for Maiison to formulate in a clear and scientific way the theory of infec¬ 
tion in maluria by the mosquito. Impressed with the truth of this, ItysH 
studied the problem* in Tndia, and showed that the parasites developed in 
the bodies of tlie mosquitoes, demonstrating conclusively that the infection in 
birds was transn»itted by the mosquito. W.*G. MacCallum suggested that 

• * The following references to work on malaria which has been done in connection with 

my clinic, chiefly under the supervision of my colleague, Professor Thayer, may lie of in¬ 
terest: Philadelphia Medical Times, 1886; British Medical Journal, March, 1887; Medical 
News, 1889, vol.-i; Johns Uopkins Hospital Bulletin, 1889; the first edition of my Text- 
Book of Medicine, 1893; Thaytr and llcwetson, Johns Hopkins Hospital Reports, 1895; 
Thayer "Lectures on Malarial Fever, 1897; W. (1. MacOallum, Hieinatozoa of Birds, Jour, of 
.Bxp, Med., 1898; Opie.on the Hirmiatozoa of Birds, 1898; Barker, on Fatal Cases of Malaria, 
Johns Hopkins Hospital Reports, 1899: MacCallum, on the Significance of the Flagella, 
Lancet, 1897; Thayer, Transactions American Medical Congress^ vol. iv, 1900; L*zear, 
Structure of the Malarial Parasites, Johns Hopkins Hospital Reports, 
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the flagella were sexual elements,, and observed the process of fertilisation 
by them. Studios by G-rassi, Bastianelli and Bignami, and many others,' con¬ 
firmed the observations of Boss and demonstrated the fact that the malarial 
parasites of human beings develop only in mosquitoes of the gonuseanophclcs. 

Then came the practical demonstration hr Italian observers, and by the 
interesting Experiments on Manson, ,Tr., of the direct transmission of the 
disease to man by the bite of infected 'mosquitoes. And lastly, as a practic'd 
conclusion of (be whole matter, the results of the anti malarial campaign in 
Italy and of the remarkable experiments'of Koch and Ms assistants have 
shown that by protecting the individual from the biles of mosquitoes, by 
exterminating the insect, or by carefully, treating all jtajjents so that no 
opportunity may be offered for the parasite to.enter tliejhosquito, malaria 
may be eradicated from any locality. " 

General Morphology of the Parasite .—Belonging to the sporozoa, it has 
received a large number of names. The term Plasmodium , inapt though it 
may be, must, according to the rules of zoological nomenclature, ho applied 
to the human parasite. There are threq well-marked varieties of the para¬ 
site, which exist in two separate phases or stages: (a) the parasite in man 
who acts as the intermediate host, and in whom, in the cycle of its develop¬ 
ment, it causes symptoms of malaria; and (6) ail extracorporeal cycle, in 
which it lives and develops in the body of the mosquito, which is its definitive 
host. 

I. The Parasite in Man. —(a) The Parasite of Tertian Fever (Plus- 
medium virus ).—The earliest form seen in the red blood-corpuscle is round 
or irregular in shape,'about 3 p in diameter and unpigmented. It corresponds 
very much in appearance with the, segments of the rosettes formed during the 
chill. A few hours later the body has increased in size, is still ring-shaped, 
and there is pigment in the form of fine grains. It has a relatively large 
nuclear body, consisting of a well-defined, clear area, in part almost transpar¬ 
ent, in part consisting of n milk-white substance, in which there lies a small, 
deeply staining chromatin mass, as shown by Komanowsky’s method of stain¬ 
ing. At this period it usually shows active amoeboid movements, with tongue¬ 
like protrusions. The pigment increases in amount and the corpuscle becomes 
larger and paler, owing to a progressive diminution of its hamioglobin. There 
is a gradual growth of the parasite, which, toward the end of for ty-cigh tl 
hours, occupies almost all of the swollen red corpuscle. Tt is now much 
pigmented, and is in the stage of what is often called the full-grown parasite. 
Between the fortieth and forty-eighth hours many of the pajasites are seen 
to have undergone the remarkable change known as segmentation, in which 
the pigment becomes collected into a single mass or block, and the proto¬ 
plasm divides into a scries of from fifteen to twenty spores, often showing a 
radial arrangement. Certain full-grown tertian parasites, however, do not 
undergo segmentation. These forms, which arc larger than the sporulating 
bodies, and contain very actively dancing pigment granules, represent the 
sexually differentiated form of the parasite—gametoeytes. 

(h) The Parasite of Quartan Fern- (Plasmodium malaria ;).—The earliest 
form is very like the tertian in appearance, but as it increases in size the 
earlier granules are, coarser and darker and the movement is not nearly so 
marlced. By the second day the parasite is still larger, rounded in shape. 
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sea reefy' at all amoeboid, and tlio pigment js.nmrc often arranged at tin* penjdi- 
erv of the parasite. Tito rim of protoplasm about it is often of a deep \ e I - 
lowish-green eolor or of a dark tirassy lint. On llm third day the segment¬ 
ing bodiesbeeome nlftimlant, the pigment flowing in toward the centre of the 
parasite in radial linqs so as to»give a star-shaped'appenranee. The parasites 
finally break up into from six to twelve segments. Here also, rm in the ease 
,o£ the tertian parasite, some full-groWn bodies* persist, without spornlating, 
representing* the gameloeyles. 

(r) Tluj Parasite of the .Estifo-Antiinnwl Fever (l’lusniodiwni prirrux) is 
considernhly^maller than the other varieties; at. full development it is often 
*less than one half the size of a jvd hlood-eorpuselo. 'Pile pigment is mueh 
scantier, often consisting of jr few minute granules. At first, only the earlier 
stagesVtf devclbpmeftit, small, hyaline bodies, sometimes with one <n : two pig- 
nifAit granules, are to be found in the peripheral circulation; the later stages 
are ordinarily to be seen only ip the bipod of certain internal organs, flip spleen 
and bone marrow particularly. The corpuscles containing the parasites 
become not infrequently shrunken, erenated, and brassy-colored. After the 
process lias existed for about a week, larger, refractive, crescentic, ovoid, and 
round 1 todies, with central clumps of course pigment granules, begin to appear. 
These bodies are characteristic of atstivo-autumnal fever. The crescenttc amt 
ovoid forms arc incapable of spoTuktiou; they arc analogous to the large, 
full-grown, non-spornlating bodies of the tertian and quartan parasites which 
have been mentioned above, and represent sexually differentiated forms— 
gajnetocytes. Within the human host they are incapable of further develop¬ 
ment, but upon the slide, or within the stomach of the normal intermediate 
host, the mosquito, the male elements (niiero-gamrtocvtes) give rise to a mi oi¬ 
lier of long, actively motile flagella (micro-gametes) which break loose, pene¬ 
trating and fecundating the female forms—mgero-gamotes (W. (I. Mae- 
Oallum). The fecundated female form enters int# the stomach wall of the 
intermediate host, the mosquito, where it undergoes a definite cycle of 
existence. 

If. The Parasite within the Body of the Mosquito .—The brilliant re¬ 
searches of Boss, followed by the work of tlrassi, Bastianelli, Bignami, 
Stephens, Christophers, and Daniels, have proved that a certain genus of* 
mosquito—anopheles—is not only the intermediate host of the malarial para¬ 
site, hut also the sole source of infection. In the present state of our knowl¬ 
edge it would appear that all species of the genus anopheles may act as liqgts 
of the parasite. TlTe more common genera of mosquito in temperate cli¬ 
mates are culex and anopheles. The different species of eulex form the great 
majority of our ordinary house mosquitoes, ifrid are apparently incapable of 
, acting as hosts of the malarial parasite. All malarial ^regions, however, 
which have beeft investigated contain anopheles. Although this is appar¬ 
ently a positive rule, anopheles may, however, be present without the exist¬ 
ence of malaria under two circumstances: first, when the climate is too cold 
for thf development of the‘malarial parasite; and secondly, in a region which 
has not yet been infected. So far as is known, the parasite exists only in the 
•mogquito and in man. It is apparently fair to state that regions in which 
.mosquitoes of the genus anopheles are present may beeojne malarious during 
the warm season. 
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A large number of species of ,gnopholos liiive liecn described. In "North 
America, however, only four have been positively recognized: A. punalipmnix 
(Say), A. iiinrulijicnni'! ^Wied), A. minims' (Wind), A. argyrilursut (JJesv.). 
The commonest variety, and that which in all puohalii 1 ity'^'is most concerned in 
the spread of the disease, i‘s .1. mm ulipnniis, whicli is, jilso, the most impor¬ 
tant agent ifi the spread of tjie disease on the Continent. * 

The palpi in tfie Chatnrc’oft lex are extremely short, only to be seen 'Mi 
careful observation at the base of the proboscis, while in‘the.'anopheles they 
are nearly of equal length with the proboscis, so that on superficial observa¬ 
tion the insect would appear to have three proboscides. The wings of the 
common species of culex show no markings beyond the ordinary veins. The 
wings of all the American species of anopheles show dijttiuct mottling. The 
culex, wh’Pn silting upon the wall or ceiling, holds its paster for pair of legs 
turned up above its back, while the body lies nearly parallel to the wall. In 
some instances, when it is full of blood,„and sitting upon the ceiling, the body 
may sag downward considerably. The anopheles, when sitting upon the wall 
or ceiling, holds its posterior pair of legs commonly either against the wall 
or hanging downward, though in some instances they may be lifted above the 
hawk. The body, however, instead of lying parallel to the wall or ceiling, 
protrudes at an angle of 45° or more. Those simple points are sufficient to 
permit the ready distimtion of species by almost any individual. 

The culex lays its eggs in sinks, tanks, cisterns, and, any collection of 
water about or in houses, while anopheles lays its eggs in small, shallow pud¬ 
dles or slowly running streams, especially those in which certain forms.of 
nig* exist. The culex is essentially a city mosquito, the anopheles a 
country insect. , 

Evolution in the Body of the Uosquito.—When a mosquito of the genus 
anopheles bites an individual whose blood contains sex-ripe forms (gameto- 
cytes) of the malarial pe.rasile, flagellation and fecundation of the female 
element occurs within the stomach of the insect. The fecundated element 
then penetrates the wall of the mosquito's stomach and begins a definite cycle 
of development in the muscular coat. Two days after biting therO begin to 
appear small.»round, refractive, granular bodies in the stomach wall of the 
mosquito, which contain pigment granules clearly identical with those pre¬ 
viously contained in the malarial parasite. These develop until at the end 
of seven days they have reached a diameter of from (it) to 70 ft. At this 
period they may he observed to show a delicate radial striation due to the 
presence of great numbers of small sporoblasis. The inbther oocyst (zygote) 
then bursts, setting free into the body cavity of the mosquito an enormous 
number of delicate spindle-shaped sporozoids. These accumulate in the cells 
of the veneno-salivarv glands of the mosquito, and. escaping into the duets, 
are inoculated with subsequent bites of the insect. These little spindle-shaped 
sporozoids develop, after inoculation into the warm-blooded host, into fresh 
young parasites. The sporozoid which has • developed in the oocyst in the 
stomach wall of the mosquito is then the equivalent of the spore resulting 
from the asexual segmentation of the full-grown parasite in the circulation. 
Either one, on entering a red blood-corpuscle, may give rise to the asexual 
or sexual cycle. As a rule the first several generations of parasites in the 
human body pursue the dsexual cycle, the sexual forms developing la(er. 
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Thwc* sexual forms, sterile while in the human host, serve as Ihc means of 
preserving the life of the parasite and spreading infection when the individual 
^s subjected to bites of anopheles*. 

Mr. Howard, ortho Entomological Department at Washington, has issued 
a very useful pampldet on the* varieties am] the methods of identification of 
'the mosquito. In Africa the distribution of the forms has been studied bv 
!*tephens\ Christophers, and Daniels* To those interested in the subject, 
ChristophtTs’ 'careTul study of yie Anatomy and Histology of the Adult 
Female Mosquito (Iteport of Malaria Committee, Royal Society. No. IV) 

,will prove of great help. The Royal Society Reports (Malaria Committee) 
and the Studies of the Liverpool School may be consulted for technical details 
and for valuable-information relating to tropical malaria. 

Mferbid Anatoity.—The changes result, from the disintegration of the 
roll blood-corpuscles, accumulation of the pigment, thereby formed,, and 
possibly the influence of ty.’iie materials produced by the parasite. Cases 
of simple malarial infection, the ague, are rarely fatal, and our knowledge 
of the morbid anatomy of the disgise is’ drawn from the pernicious malaria 
or the chronic cachexia. Rupture of the enlarged spleen may occur spon¬ 
taneously, but .more commonly from trauma. A case of the kind •Wi^s 
admitted under my colleague, llalsted, in .lane, IXN'.i, and Dock has reported 
two eases. 1 have known fatal luciuorrhage to follow the exploratory punc¬ 
ture of an enlarged malarial spleen. 

(1) PniiNicious Malauia.-—T he blood is hvdraunic and the serum may 

own lie tinged With hamioglobin. The red blood-corpuscles present, •tlio 
endoglobular forms of the parasite and are in all stages id' destruction. 
The spleen is enlarged, often only moderately; thus, of two fatal eases 
in my wards the spleens measured 13 X 8 cm. and 1 I X 8 cm. respec¬ 
tively. In a fresh infection, the spleen is usually very soft, and the .pulp 

lake-colored and turbltl. The liver is swollen and turbid. 

In some acute pernicious cases with choleraic symptoms, trtie capillaries 
of lire gaslro-intostinal mucosa may be packed with parasites. 

(2) HLvlawal Cachexia.—I n fatal cases of chronic paludism death 
occurs usually from amemia or the luemorrhage associated with it. 

The anaemia is profound, particularly if the patient has died of fever. 
The splcenja-greatly enlarged, and may weigh from Severn to ten pounds. 

The liver may be greatly enlarged, and presents to (lit; naked eye a 

grayish-brown, or slate color, due to the large amount of pigment, linthe 

portal eanals.and beneath the capsule the connective tissue is impregnated 
with melanin. The pigment is seen in the Kupfler’s cells and the perivascu¬ 
lar tissue. • 

The kidneys may he enlarged and present a grayish-red color, m- areas of 
pigmentation may bo seen. The peritonaeum is usually of a deep slate color. 
The mucous membrane of the stomach and intestines may have the same hue, 
due to the pigment in and about the blood-vessels. In some eases this is con¬ 
fined .to the lymph nodules of Foyer’s patches, causing the shaven-beard 
appearance. 

. (3) The Accidental and Late Lesions of Mai. vim vr, Fnvmi.—(</) The 
Liver- —Paludal hepatitis plays a very important nilr. in the histojy of 
malaria, as described by French writers. Only those eases in which the his- 
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tory of chronic maiaria is delinito; and in which the melanosis of both liver 
and spleen coexist, should be regarded as of paludal origin. 

( b) Pneumonia is believed by many authors to be common in malaria, 
and even to depend directly upon the malarial poison,' occurring' either in 
the acute or in the chronic forms r>f the disease! I have no personal knowledge 
of such a special pqeumonia. 

(c) Nephritis. —Moderate albuminuria is a frequent occurrence, having 

occurred in 4(1.4 per cent of the cases in n,iy wards. Acute nephritis is rela- " 
tively frequent in mstivo-autumnal infections, having occurred "in over 4.5 
per cent of my cases. Chronic nephritis occasionally follows lotig-eontinued, 
or frequently repealed infections. < 

Clinical Forms of Malarial Fever.—(1) Thr KEOOLAiijsY Intermittent 
Fevers. — '(a) Tertian fever; (h) quartan fever. ThcsS forms are charac¬ 
terised by.recurring paroxysms of what are known as ague, in which, as a 
rule, cfiill, fever, and sweat follow eseh othop in orderly sequence. The 
stage of incubation is not definitely known; it probably varies much accord¬ 
ing to the amount of the infection# material absorbed. l'J.xperimer)tally the 
period of incubation varies from thirty-six hours to fifteen days, being a trifle 
jorl^cr in quartan Ilian in tertian infections. Attacks have been reported 
within a very short lime after the apparent exposure. On the oilier hand, 
the ague may be. as is said, “ in the system,” and the patient may have a 
paroxysm months after he has removed from a malarial region, though of 
course this can not be the case unless he has had the disease when living there. 

«Description of the Paronjum. —The patient generally knows he is going 
to have a chill a lew hours before its admit by unpleasant feelings and uneasy 
sensations, sometimes by headache,. The paroxysm is divided into three stages 
—cold, hot, and sweating. 

Uoid Staije .—The onset is indicated by a feeling of lassitude and a desire 
to yawn and stretch, by hf-adaehe, uneasy sensations in “the epigastrium, some¬ 
times by nausea and vomiting, liven before the chill begins I lie thermometer 
indicates some rise in temperature. Gradually the patient begins to shiver, 
the face looks cold, and in the fully developed rigor the whole liody. shakes, the 
t teeth chatter,*and the movements may often bo violent enough to shake the 
bed. Not only does the patient look cold and blue, but a surface..ther¬ 
mometer will, .indicate a reduction.of. the skin temperature. On the other 
hand, the axillary or rectal temperature may, during the chill, be greatly 
increased, and, as shown in the chart, (lie fever may rise meanwhile even to 
105° or 10(1°. Of symptoms associated with the chill, nausea, and vomiting 

are common. There may be intense headache. The pulse is quick, small, 

and hard. The urine is increased in quantity. ThcudulLlfcts-ijor-a variable 
time, from ten or .twelve minutes lo an hour, or even longer. 

The hot stupe is ushered in by transient flushes of heat; gradually the 
coldness of the surface disappears and the skin becomes intensely hot. The 
contrast in the patient's appearance is striking: the face is flushed, the 
hands are congested, the skin is reddened, the pulse is full and bounding, the 
heart's action is forcible, and the patient may complain of a throbbing head¬ 
ache. There may be active delirium. One of my patients in this stage 

jumped through a .ward window and sustained fatal injuries. The rectal 
temperature inn f not increase much during this stage; in fact, by the termi- 
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nation* of the chill the fever limy have readied its maximum. The duration 
of ific Ifbt stage varies from half an hour to three, or four hours. The patient 
is inteifscly thirsty and drinks eagerly of cold water.* 

Sweat big Stag<\— Heads iff perspiration appear upon the face and grad¬ 
ually the entire body* is bathed* in a copious.sweaf. The uncomfortable fool¬ 
ing associated with the fever disappears, the headache is relieve®, and within 
UTl hour’or. two the paroxysm is over and the* patieflt usually sinks into a 
re freshing* sleep. The sweating paries much. It may be drenching in char¬ 
acter or it may he slight. 

. Chart h#is from a ease of double tertian infection with resulting quotidian 
paroxysms. Charts 16 and le give temperature curves in icstivo-au turn mil 
forint Chart I fallows a quartan ague. 

Tire total duration of the paroxysm averages from ten to twelve'liours, hut 
may bn shorter. Variations in the paroxysm are common. Thus .the patient 
may, instead of a chill, cxpejiencc only a slight feeling of coldness. The most 
common variation is the occurrence of a hoi stage alone, or with very slight 
sweating,. During the paroxysm flig spleen is enlarged and the edge can usu¬ 
ally be felt below the costal margin. In the interval or intermission of the 
paroxysm the patient feels very well, and, unless the disease is umisimll^ 
severe, he is able to be up). Bronchitis is a coalition symptom. Herpes, usu¬ 
ally lalna], is almost as frequent in ague as in pneumonia. 

Types of tltc Reyitlarh/ Intermittent Ferns. —As has heeir stated in the 
description of the parasites, two distinct types of the regularly intermit- 
twit fevers have been separated. These are (a) tertian fever and J(6) 
quartan fever. 

(а) Tertian Fever.—This type of fevoj 4 deptonds upon the presence in the 
blood of the tertian parasite, an organism which, as stated above, is usually 
present in sharply defined groupis, whose cycle of development lasts approx¬ 
imately forty-eight hours, segmentation occurring every third day. In 
infections with one group of the tertian parasite the paroxysms occur syn¬ 
chronously with segmentation at remarkably regular intervals of about forty- 
eight hours, every third day—lienee the name tertian. Very commonly, 
however, there mav he two groupis of piarasites which reach maturity on alter¬ 
nate days, resulting thus in daily ( quotidian ) paroxysms— double, tertian 
infection. Quotidian fever, depending upon double tertian .infection, is the 
most frequent type in the acute intermittent fevers in this latitude. 

(б) Quartan Fever.—This type of fever depends upon infection will%lhe 
quartan partite, an organism which occurs in well-defined groups, whose 
cycle of existence lasts about seventy-two hours. Tn infection with one group 
of parasite^ thc*paroxysni occurs every fourfli day; lienee the term quartan. 

. At times, however, two groups of the parasites may be pjesent; under these 
circumstances paroxysms occur on two successive days, with a day of inter¬ 
mission following. In infection with three groups of parasites there are 
daily paroxysms. 

Thus a quotidian intermittent fever may he due to infeeiion with either 
the tertian or quartan parasites. . 

. Course of the Disease. —After a few paroxysms, or after the disease has 
. persisted for ten days or two weeks, the patient niav.get well without any 
special medication. I have repeatedly known ’the chills to stop spontane- 
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nusly. Ilehipscs are common. TJie infection may persist for years, anil an 
attack may follow an accident, an acute fever, or a surgical operation. A ir-t 
ing stage of the parasite,has been suggested 'in explanation of these long intei 
\als. Persistence of the fever leads to amend;', andi.heKmilogciioui' jaundice 
owing to the; destruction of the blood-disks. < Ultimately the condition nun 
become chronic—malarial cachexia. 

(2) Thru m oitir IUMioiiLAir,,H umittent, on floxrTi.vrui) Fevkks.— .listin', 
autumnal Fever .—-This type of fever occurs in temperate Hi nudes, chielh 
in the later summer ami autumn; hence tlfe term given to it by JWarehiafava 
ami Uelli, leslivo-autvwnal fever. The severer forms of it prevail in the 
Southern States and in tropical countries. 

This type of fever is associated with the presence in (he blood of the 
restivo-aufcunnal parasite, an organism the length of wh«si? cycle of develop¬ 
ment, ordinarily about forty-eight hours, is probably subject to considerable 
variStions, while the existence of multiple groups of the parasite, or the 
absence of arrangement into definite groups, is' hot infrequent. 

Die symptoms are therefore, as might be expected, often irregular, in 
some instances there may be regular intermittent fever occurring lit uncer- 
taip intervals of from twenty-four to forty-eight hours, or even more. In 
the cases with longer remissions the paroxysms are longer. Some of the 
quotidian intermittent eases may closely resemble the quotidian fever depend¬ 
ing upon double tertian or triple quartan infection. Commonly, however, 
the paroxysms show material differences; their length averages over twenty 
hours, instead of from ten or twelve; the onset occurs often without chills 
an& even without chilly sensations. The rise in temperature is frequently 
gradual and slow, instead of sudden, while the fall may occur by lysis instead 
of by crisis. There may lie a marked tendency toward anticipation in the 
paroxysms, while frequently, from the anticipation of one paroxysm or the 
retardation of another, iqore or less continuous fevee may result. Some¬ 
times there is continuous fever without sharp paroxysms. In these cases of 
continuous and remittent fever the patient, st*on fairly early in the disease, 
has a flushed face and looks ill. The tongue is furred, the pulse is full 
and bounding, ( but rarely dicrotic. / The temperature may range from 102° 
«to 103°, or is in some instances higher. The general appearance of the 
patient is strongly suggestive of typhoid fever—a suggestion still further 
borne out by the existence of grille splenic enlargement of moderate grade. 
As in intermittent fever. an,ii.ii.tjal. bronchitis may be present. The course 
of these cases is variable, the I ever may be continuous, with remissions 
more or less marked; definite paroxysms with or without chills may occur, 
in which the temperature rises to 105° or 10(5°. intestinal symptoms are 
usually absent. ; Ajdight luematogenous jaundice may arise earl/. Delirium 
of a mild type May occur. The cases vary very greatly fn severity. In 
some the fever subsides at the end of the week, and the practitioner is in 
doubt whether he has had to do with a mild typhoid or a simple febrieula. 
In other instances the fever persists for from tern days to two weeks- there 
are marked remissions, perhaps chills, with a furred tongue and low’ delir¬ 
ium. Jaundice is not infrequent. These are the eases to which the terms 
bilious remittent and typho-malarial fevers are applied. In other instances 
the symptoms become grave, and assume the character of the pernicious type.' 
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u ft i.'this form of malarial fever that so mud. con fusion still exists. The 
similarity of the cases to typhoid fever is most striking, more particularly the 
appearance of the facies; the patient looks very ill.. The cases occur, oo, 
the autumn, at tfcwvcry tinye when typhoid lever occurs. 1 lie lever > ados, 

,S a rule, promptly to quinine,though here and there cases are met with 
rarclv indeed in my experience—which are refractory. If is just *n this group 
tint, the observations of Laveran will hr found of the greatest value. ,.e\eia 
'of the cha/fe in TJiayer and llewetsons report show how closely, in some 

instances, the disease may simulate* typhoid fever. ■ 

The diagnosis of malarial remittent fever may he definitely mn.lei by 
the examination of the blood. The small, actively mot, o, hyaline onus 
of the mstivo-antiiniiial parasite are to he lound. while, it the case has lasted 
merXweck. the Ringer crescentic an’d ovoid bodies arc oiten seen. • In many 
Vases here we are at first unable to distinguish between typhoid ami contin¬ 
ued malarial fever without a blood examination. A more widespread me of 
this means of diagnosis willVnable us to bring some order out ol he confu¬ 
sion which exists in the classification of th.' fevers oi the Southern States. At 
present flic following febrile affectid,is are recognized by various physicians as 
occurring in the subtropical regions of America: (a) iyphoid < \ci, ( >) 
tvpho-malarial fever-a typhoid modified by malarial intectmn or be result 
of a combined infection: (r) the malarial remittent lever; and BO 
thermic fever (Buiteras). In these various forms, all «1 w Inc nay be 
characterized by a continued pyrexia with remissions or with chills and ' 

(for we must remember that chills and sweats ,n typhoid lever an by i 
means rare), the blood examination will enable us to discover thus, wlfl.h 
depend upon the .malarial poison. In many ol these eases ol con fume, r 
remittent fever careful inquiry will slmw'tbat at the beginning tb, , at nt 
bad several intermittent paroxysms. In Balt .more not many o 1 be uo- 
tracted and severe eas*s have occurred, and 1 am maimed to think that fuluic 
observations will show that, a],art from the thermic fever, there are on y two 
forms of these continued fevers in the Sontb-thc one due o be / and 
the other* to the malarial infection. The typhoid fever ot 1 li.hi. a <« d 
Baltimore presents no essential dilferenee Iron, the disease as it occurs n 
Montreal a city practically free from malaria. Dock has shown conclusively* 
ftif eat diagnosed in Texas as continued malarial fever were really true 
typhoid The Widal reaction is now an important, aid m diagnosis. 

Pernicious Malarial Fever .-This is fortunately rare m trj* d 
mates, and the number of eases which now occur, for example, in 1 hil.idtlfmui 
and Baltimore, is very much less than it was thirty or forty years ago. I«W 
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and Baltimore, is very mueu ^ - - . f „, ^ y; 

nicious fever is .always associated with the lestivo-autunmal parasite. 1'- * y 

following ai*e the most, important types: . . , {/.* ^ r i~ 

(a) The comatose form, in which a patient is struck- down with * V ^ 

toms of the most intense cerebral disturbance, either acute deliny % <- ' 

. .. —■ i _ A I nine AC H111V r- << O 


toms ot t.ne most iih™k ---‘V , .„ , . A A 

more frequently, a rapidly developing coma. A eh,11 may o. < ,Y £ ^.'o C % * 
cede the attack. The feV«r is usually high, and the skm hot and ^ ^ ^ ^ , 

unconsciousness may persist for from twelve to twenty-lour ho- ^ 
patient may sink and die. After regaining consciousness a > ry ^ r - 
may come on and prove fatal. Tn these instances- as has lit ^ 

’special localization of the infection is in the brain, Alien ^ 4 > A. % ^ A 

% C- % ** » % 
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of parasites with marked secondly changes in the surrounding tissues have 
been found. 

(b) Algid Form.—Ip this, the attack sets in usually with gastric symp¬ 
toms; there arc vomiting, intense prostration, and licblcness out of all 
proportion to the local disturbance. The patient complains of feeling cold, 
although there ruay be no actual chill. The temperature may be normah 
or even subnormal; consciousness may be retained. The pulse is feeble and- 
small, and the respirations arc increased. There may be most severe diar¬ 
rhoea, the attack assuming a choleriform nature. The urine is often dimin¬ 
ished, or even suppressed. This condition may persist with slight exacerba¬ 
tions of fever for several days and the patient may die in a condition of 
profound asthenia. This is essentially the same as described as the asllienic 
or adynamic form of the disease. In the cases with vomiting and diarrhoea, 
Marchiafava has shown that the gastro-intestinal mucosa is often the seat of 
a special invasion by the parasites, actual throipbosis of the small vessels with 
superficial ulceration and necrosis occurring. Similar lesions were found by 
Barker in the gastro-intestinal tract of a case from my wards. 

( c) Hemorrhagic Forms—Black-water Fever—Hamioglobinuric Fever— 
Malarial Harnioglobinuria.—In temperate regions these forms are rare; in 
•the tropics they are common. In the Southern States there are many dis¬ 
tricts in which there is endemic harnioglobinuria, believed to bo of malarial 
origin, while in parts of Africa there is the much-disputed malady known as 
lilacft-vr-i- There seems to be no essential difference between the 
malarial hemoglobinuria of the Southern State's and the African black-water 
fever. As described by Stephens and Christophers (Report of Malaria Com¬ 
mittee, Fifth Series), for two or three days the patient lias a rise of tem¬ 
perature, and if the blood is examined before the black-water the parasites are 
nlmosf invariably present. If examined after the administration of quinine 
parasites arc absent from the blood. Those authors >bolieve that there is a 
causal connection between the quinine and (he black-water. It is impossible 

> say why quinine at one time can produce black-water, and at another,' even 
hours or clays later, it can not. Stephens’ study (Thompson-Yatcs and 
Calioralory Reports, 1903) gives the distribution of black-water 
’outliern States, in Central America, in Italy, and in Africa, 
■malysis of 95 cases. Malarial parasites were present in 
" before the onset, and on the day of the appearance 
cent. There is no question as to the malarial 
- there is a special mtflarial parasite is not 
'how that the malarial luemoglobinuria 
'"haycr). In moot instances where 
roxysms have occurred in indi- 
repeated attacks of malaria and 
c condition. Only 8 cases occurred 
907. Brem, Herrick,' and the other 
icd the relationship to the malarial 
jf some special character of the organ- 
.e is an important factor; on the other 
.njeetions of quinine are almost a specific, 
. first 48 hours. 
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. Malarial Cachexia .—The general symptoms are those ot secondary amentia 
—breathlessness on exertion, (edema of tl* ankles, haemorrhages, particularly 
into ttfc retina. Occasionally the bleeding is severe, and I have twice known 
i/utal laematemesi^to occur in association with the enlarged spleen. The fever 
is variable The tianperatnrt) may he low for days, not going above 99.5’. 
In other instances there mny’bo irregular,fever" and the temperature rises 
•gradually to 102.5° or 103°. * 

• With* careful treatment the outloolc is good, and *a majority of eases re¬ 
cover. Tfle spleen*is gradually reduced in size, but it nitty take several mouths, 
or, indeed? in some instances several years, before the ague-cake entirely 
, disappears. • . . 

Hauer Complications.— Paraplegia may be due to ajperipheral neuritis 
or t^adinnges in t^ic cord, andljiemipjegia may occur in the pernicious comatose 
■ formror occasionally at the very height of a paroxysm. '-Acute’ataxia litis 
been described, and there are remarkable eases with the symplom^of dissem¬ 
inated sclerosis (Spiller).'/^Multiple*gangrene may occur, as in an*instance 
reported by me, in which a patient with a'stivo-mi turn mil infection presented 
many atjetts on the skin. Orchids ,has been described by Charvot in Algiers 
and Fedeli in Home. 

Prophylaxis, —In the discovery of Lave ran there lay the promise of b?mo % - 
fits more potent than any gift science had ever offered to mankind— \i/.„ tin 1 
possibility of the extermination of malaria. By the persistent missionary 
efforts of Boss this promise has reached the stage of practical fulfilment, and 
one of the greatest scourges of the race is now at our command. The story 
ofrthc Canal Zone, Panama, under Colonel (lorgtts is a triumph of the appli¬ 
cation of scientific methods. Between 1881 and 1901 among the employees 
of the French Ctmal Company (a maximum in 1887 of 17,885, of whom 
15,72(1 were negroes) the monthly mortality ranged from (10 to 80, and on 
seven occasions was above 100, once reaching the enormous figure of* 170.97 
per 1,000. With the*measures given below the nfortality has fallen to that 
of temperate regions. For 1907 the death rate among w I site employees 
(10,709)^ was 1(5.71 per 1,000, among the negroes (28,031) 33.28 per 1,000. 
In May, 1908, the mortality among 41,810 employees had fallen to the remark¬ 
ably low figure of 10.4-1 per 1,000! • 

The measures of prophylaxis are in the main three: (1) The rigid protec¬ 
tion of houses against mosquitoes by screens and the use of mosquito nets. The 
reports of the Italian Society for the Study of Malaria upon their efforts to 
protect the workers f on the railways, ns well as the work of Boss at Ismuiliu, 
show how extraordinary are the results of these simple measures. The protec¬ 
tion of the sleeper at night is one of the most essential measures. (2) An 
earnest warfare Against the mosquito on the pnrt of sanitary authorities. In- 
itruction shouh^lte furnished to the people upon the lmbits.and life history of 
the insect, and of its relation to the disease. Pools, ponds, and marshy districts 
should be drained, and in the malaria season petroleum should he used freely, 
as it prevents the development of the larvte. Every case of malaria should be 
regarded as a centre of infection, and in a systematic warfare against the 
disease should be reported to the health authorities. *In the tropics, segre¬ 
gation of Europeans may do much to lessen the chances of infection. (3) 
Lastly, every case should receive thorough ancj prolonged treatment, with 
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quiifine. There js far too much carelessness on this point In tlie ( profes¬ 
sion. Malarial infection is a difficult one to eradicate. Quinine is tlfc- only 
known drug which is an effective parasiticide. Patients should be' told to 
resume the treatment in the spring and autumn for several years after the 
primary infection. In very malarial districts,* as many 2 persons karbor the 
parasites, who do not show'any (or at the most very few) signs, a systematic 
treatment with quinine should be instituted, particularly of the young children: 

Diagnosis. —The cifdemic'irfdex of a country may be determined by the 
“parasite rate” or by the “spleen rate.” ( It is best sought form children 
in whom, as is well known, the infection may occur without much disturb¬ 
ance of the health. To determine the index by examining the Wood for the, 
parasites is a laborious and almost impossible task; on the other Jiand, as 
the work of Ross in Greece and Mauritius has shown, the inejex may be readily 
gauged by‘an examination of the spleen. Thus, in the lSst-named islSnd, of. 
31,0J2 children, 34.1 per cent had enlarged spleen. 

The'individual forms of malarial infection.^re readily recognized, but it 
requires a long and careful training to become an expert in blood examination. 
Great progress has been made in the past twenty years, and a diagnosis of 
malaria is no longer a refuge for our ignorance. Oue lesson it is.hard for 
the* practitioner to learn—namely, that an intermittent fev.er which resists 
quinine is not malarial. 

The malarial poison is supposed to influence many affections in a remark¬ 
able way, giving to them a paroxysmal character. A whole series of minor 
ailments and some more severe ones, such as neuralgia, are attributed to 
certain occult effects of paludism. The more closely such cases are investi¬ 
gated the less definite appears the connection with malaria. 

Treatment. —As a rule, anopheles are more likely to bite after sun¬ 
down, so that in regions in which the disease prevails extensively mosquito 
netting should be used. Persons going to a malarial region should take about 
10 grains of quinine daily, though Sezary found that 2 grains three times a 
day was a sufficient protection against the disease. During the paroxysm the 
patient should, in the cold stage, be wrapped in blankets and given hot drinks. 
The reactionary fever is rarely dangerous even if it reaches a high grade. The 
body may, however, be sponged. Tn quinine we possess a specific remedy 
against malarial infection. Experiment has shown that the parasites are most 
easily destroyed'by quinine at the stage when they are free in the circulation 
—that is, during nnd just after segmentation. While in most instances the 
paiasites of the regularly intermittent fevers may be destroyed, even in the 
intra-eorpuseuiur stage, in a'stivo-autumnal fever this is’much .more difficult. 
It should, then, be our object, if we wish to most effectually eradicate the 
infection, to have as much quinine in circulation at the timd'of tjie paroxysm 
and shortly before as is possible, foT this is the period at which.segmentation 
occurs. In the regularly intermittent fevers from 10 to 30 grains in divided 
doses throughout the day will in many instances prevent any fresh paroxysms. 
If the patient comes under observation shortly before an expected paroxysm, 
the administration of a good dose of quinine just before its onset may be 
advisable to obtain a maximum effect upon that group of parasites. The 
quinine will not prevent the paroxysm, but will destroy the greater part of 
the group of organisms and,prevent its further recurrence. It is safer to give, 
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at leaSt* 20 to 30 grains daily for the first three days, and then to continue 
the remedy in smaller doses for the next two or three weeks. In oestivo- 
jutumsal fever larger doses maj be necessary, though in relatively few in¬ 
stances is«t necessafy to givo more than 30 to 40 grains in the twenty-four 
hours. • * . 

» The quinine should be ordered in solution or in capsuled. The pills 
and compressed tablets are more uncertain, a^tfley m;fy not be dissolved. 

A question* of interest is the ^efficient dose of quinine necessary to cure 
the disease.. I hive a number of charts showing that grain doses three times 
a day will i* many eases prevent the.parox-ysm, but not always with the cer¬ 
tainty of the larger doses. Tn eases of iestivo-autumnnl fever with pernicious 
symptoms it is necessary to<get tlic system under the influence of quinine as 
.rapidly as possible. * In these instances the drug should be administered hypo- 
defmieally as the dihydroehlorate in 15 to 20 grain doses, every two or three 
hours. The muriate of quinine and, urea is also a good form in \fhieh to 
administer’the drug hypodermically; 10, 15, or 20 grain doses may be neces¬ 
sary. In the most severe instances some observers advise the intravenous 
administration of quinine, for which the very soluble bimurinle is well 
adapted. Fifteen grains with a grain of sodium chloride may be injected* in 
about 2 drachms of distilled water. For extreme restlessness in these eases 
opium is indicated, and cardiac stimulants, such as alcohol and strychnine, 
arc necessary. If in the comatose form the internal temperature is raised, 
the patient should be put in a bath and doused with cold water. For malarial 
anjpmia, iron and arsenic are indicated. > 

An interesting question is much discussed, whether quinine does not cause 
or at any rate aggravate the hannoglobinurijj. We have not yet seen a case in 
which this condition has occurred as a result of the use of the drug, and Bas- 
tianelli states that it is not seen in the Homan malarial fevers. He recom¬ 
mends that in any iStse of lucmoglobinuria if the blood shows parasites 
quinine should be administered freely. In the post-malarial farms quinine 
aggravates the attack. In an active malarial infection the patient runs less 
risk with "the quinine. 


B. DISEASES DUE TO PARASITIC INFUSORLA. 

• 

Several flagellate?* are parasitic in man. The Trichomonas vayindis, 
which measures 15 p to 25 in length, and has four flagella, which arc as 
long as or longer 4han the body, is by no mean4 uncommon in the acid vaginal 
mucus. ’ , 

The Triclionfonas or Cercotnonas hominis lives in the intestines, and is 
met with in the stools under all sorts of conditions. Freund from Dock's 
clinic has reported a series of cases which show that the parasite may cause 
acute and chronic diarrhoea’ with severe abdominal pain, and anatomically an 
acute enteritis. In one of Dock’s cases the parasites were associated with a 
•Iseinorrhagie cystitis without bacteria. 

< *riie J.amhlia intcstinalis is another intestinal inonyd, larger tlmn # the 
common trichomonas. Flagellates have also been found in the expectoration 
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in cases of gangrene of the lung and of bronchiectasis, and in the fcxudal 
of pleurisy. <■ 

The Balantidium coli, oval in form, 70‘/t to 100 p long and 50 p> to 70^ 
broad, may be pathogenic. It is common in* pigs, aiflf’has been known t< 
produce an epidemic dysentery in apes (Haniow Brooks). The pathologies 
signifieance'sof this parasite lias been much discussed of late, particularly In 
Strong and Musgfavc; Klimtnko and‘Arkanazy. It has not only been found 
in the stools and on the mucous membrane of the intestine, but‘the parasite;- 
have occurred in the mucosa itself and in the submucosa.* Apparently they 
do not extend beyond the wall of the bojvel. 


C. DISEASES DUE TO ETJTKES-DTSTO\g[^-RTS: 

• 

The following are important clinical forms? 

1. Pulmonary Distomiasis; Parasitic Hemoptysis.—Paragonimus (Dis¬ 
toma) Westermanii, the Asiatic lung or bronchial fluke, is from 8 to 1C mm. 
in, length by 4 to 8 mm. broad, and of a pinkish or reddish-brown color. 

It is found extensively in China and Japan and Formo'sa, and cases are 
occasionally imported into Europe and America. Stiles states that an im¬ 
ported ease lias been found in Portland, Oregon. It has been found in the 
United States in the eat, in the dog, and in the hog. One instance of pulmo¬ 
nary, distomiasis has been reported caused by the giant liver fluke. 

Clinically Hie disease, as described by Manson and Ringer, is characterized 
by a chronic cough, with rusty-brown sputum, and occasional attacks of 
hannoptysis, usually trifling, but sometimes very severe. The ova, which are 
abumjant in the sputum, are oval, smooth, and measure from 80 p to 100 p in 
length by 40 p to 00 p ip breadth. The parasites may affect other organs— 
the liver anjl the brain. 

2. Hepatic Distomiasis.—Five species of liver flukes of the family 
Fasciolidie are known to occur in man. More specifically these are: (1) The 
common liveij. fluke— Fasciola lieputica —which is a very common parasite in 
the ruminants; (2) The lancet fluke— dicrocodium (Disloma) lanceatum; 
(3) Opisthorchis ( Disloma) fcdincus , which is found in Prussia and Siberia, 
and by Ward in cats in Nebraska; (t) Opislhorcjiis noverca — IHstomum con- 
junctum —the Indian liver fluke described in man by McConnell; (5) Opis¬ 
thorchis ( Distoma) sinensis, which is by far the most important of the liver 
flukes and occurs extensively in Japan, China, and India. It fs 10 to 20 mm. 
long by 2 to 5 mm. broad. The eggs are oval, 27 p to 30 by 15 p to 17 p, 
dark brown, with sharply defined operculum. A number of'imported cases 
have been found‘in Canada and the United States. White found 18 cases in' 
San Francisco. 

The symptoms of hepatic distomiasis arc best described in connection with 
this latter form. The following account is abstracted from Wallace Taylor, 
young children are the chief sufferers. Many members of a family are usu- 
illy affected. In some villages a large proportion of the inhabitants are 
ittaeked. Among important symptoms are an irregular, intermittent diar- 
•het'a; at first therd may or may not be blood. The liver gradually enlarged. 
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Iiere ?fay ho,pain and an intermittent jaundice. There is’not much fever, 
ifter lasting for two or three years dropsy comes on. anasarca and ascites, 
'he patient is greatly reduced by the diarrhiea and becomes very amende. 
)Ven then transicnfcs^covery may take place, but ns a rule there is a refer¬ 
ence, and the patient dies after many years of illness. The ova of the para- 
ite are readily found in the stools. • , 

’ 3. Intestinal Distomiasis. —In India the Euscioloptis { D'istoma ) liiiskii 
ins been found jn a.number of cases in (he small intestines. The Mtsmjani- 
nus heteropliyes has been found in'Kgypt and Japan. 

The Asiatic Amph is tome—(laslrodisnis (A mpliistnina) horn inis —a not 
mcommon parasite in India—is easily ‘recognized bv its large posterior sucker. 

4. Hseinic Distomiasis ; Bilharziosis.—One of (lie most important of para- 
dtie^iijpaseej c^us#d»by the filood lluke. Schislosomum liwmalobiuw or liil- 
|/i ania- Endemic lueniaturia lias been known for many years, 

jparticulajlfiBKEfopt, where in lS.II Hilliavz discovered tin' parasite.of’tho 
disease; Ii*ljPtjpsin South’and N'ftrth Africa, particularly the hitter, in 
Arabia, PerwaUatid the west coast of India. Imported cases are not very 
uncommon in Europe, and an occasional instance is met with in the United 
States. In "Lower Egypt it is met with in one third of all the autopsies. 
An Asiatic blood* fluke, Scliislosomnm japoninnn, has recently been discov- < 
’ered which differs in small details from the African variety. 

The parasite is singular among flukes as having the sexes separate, and 
the male usually carries the female in a gynaicophorous canal. The mode of 
entrance into the body is unknown, whether by the mouth, the urethra, or 
through the skin. The eggs arc very characteristic, oval in shape, 0.1 (J mm. lly 
0.06 mm., and one end has a terminal spine. The eggs hatch in water, hut the 
further development of the frec-swimming*embryos has not been followed. 
Taken into the body, possibly with water or on cresses, it reaches the portal 
veins, in which the worms are most commonly found, usually young speci¬ 
mens and uncoupled. *The males bearing the females creep to various parts, 
particularly the bladder and rectum. The eggs are laid in the’tissues, but 
wander, lifce other sharp foreign bodies, and escape with the urine and fieccs. 
A majority of them remain in the tissues and cause irritation, fibroid changes, 
and papillomata in the bladder and rectum. Collecting in tile bladder as 
foreign bodies they form the nuclei of calculi. 

Symptoms. —As is so often the case with animal parasites, they may 
cause no inconvenience. Irritability of the bladder, dull pain in the pori- 
namm, and hammluriy are the most frequent symptoms. A chronic cystitis 
follows when the walls of the bladder arc much thickened by flic irritation 
caused by the ova. The anaemia caused by the.hannorrliage is slight in com¬ 
parison withjthat J>f ankylostomiasis. When the rectum is involved there are 
•straining and tengsmus, with the passage of mucus and blood; in severe cases 
large papillomata and a chronic ulcerative proctitis. There may lie a chronic 
vaginitis. 

Of the complications, calculi in kidney and bladder are the most, impor¬ 
tant. Milton, Madden, and others of the Cairo School of Medicine have stud¬ 
ied carefully the surgical aspects of the disease. Periftrcthral abscess and 
perineal fistulse are very common in the chronic cases. 

.• Pew symptoms are caused by the presence of the parasites in the portal 
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veins, but there may be an advanced cirrhosis of a (llissoninn type d'ue to an 
enormous thiekening of the periportal tissues (Symmcrs). Tliiji author 
bus also reported an instance of the liilharzia in the pulmonary blood jn a ease 
of Bilharzial colitis, and the worms were found living®in ’the,pulmonar\ 
circulation. ■ t 

The diagnosis is readily made by landing the characteristic ova in thy 
bloody urine or in'the*blood ami mucus from the rectum. The Bilhnrzia may 
be present in the body for years without producing serious damage, and in 
slight infections the symptoms may disappear (Sandwitls), particularly in 
children. _ 

Schistosoma Japonicum vel Cattoi. —In China and Japan and in the Phil¬ 
ippines there is a disease characterized by cirrhosis of the liver, splenomegaly, 
ascites, dysentery, progressive anaemia, 'and sometimes by®localized ajfuepsy. 
It jeeurs extensively in one district of Japan, and is known as the “ Kata- 
yama’* disease. Woolley has met with it in the Philippines, and Catto in 
China. The parasite lives in the vessels of the Alimentary canal; the ova are 
smaller than those of S. liwmalobium, and have not the characteristic spinous 
ends. 

. Treatment. —We know of nothing which can kill the parasites in the 
* blood. Extract of male fern is recommended for the hamiaturia. The 
chronic cystitis and proctitis demand the usual measures for these disorders. 


D. DISEASES CAUSED BY CESTODES. 

( Ttrniaxis; lli/dalid Disease.) 

Man harbors the adult parasites in the small intestine, the larval forms 
in the muscles and solid organs. 

I. ‘INTESTINAL CESTODES; TAPE-WORMS. 

Tenia solium, or pork tape-worm. This is not a common form in 
North America. It is much more frequent in parts of Europe and Asia. 
When mature it is from 6 to 12 feet in length. The head is small, found, 
not so large as the head of a pin, and provided with four sucking disks and 
a double row of hooklets; hence it is called, in contradistinction to the 
ojher form in man, the armed tape-worm. To the head succeeds a narrow, 
thread-like neck, then the segments, or proglottides, as "they are called. The 
segments possess both male and female generative organs, arid at about the 
four-liundred-and-fiftieth they become mature and contain ripe ova. The 
worm attains its full growth in from three to three and a half'months, after 
which time the segments arc continuously shed and appear in the stools. The' 
segments are about 1 cm. in length and from 7 to 8 mm. in breadth. Pressed 
between glass plates the uterus is seen as a median stem with about eight 
to fourteen lateral branches. There are many thousands of ova in each ripe 
segment, and each pvum consists of a firm shell, inside of which is a little 
embryo, provided with six hooklets. The segments are continuously passed, 
and if the ova are to attain further development they must be taken into the 
Btomach, either of a pig, ot of man himself. The egg-shells are digested, the 
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x-lioobed embryos become.free, and passing from the stomach reach various 
arts of ihc body (the liver, muscles, brain, or eye), where they develop into 
le larvae or cysticerci. A hog ’under these circumstances is said to be 
[aglcd , nn*l the eyfil’cerei are spoken of as-measles or bladder worms. 

Tania solium receded its name because it was thought to exist as a soli- 
»ry parasite in the bowel, but two or three or even more worms Aiay occur. 

Tsenia »saginata or mediocanellata— unaritiefl, fat* or’ beef tape-worm, 
'his is a lunger and larger parasite than Tania solium. It is certainly the 
omnion tapt-worm of North America. Of scores of specimens which 1 
mve examined almost all were of this variety. According to lluren ger-Fern ml 
t has spread rapidly in western Europe, owing probably to the importation 
>f Wf and live-stock from tl'i; Mediterranean basin. It may attain a length 
if 20 feet, 8r*nioro. Tlie head is large in comparison with’ that of 

fo'ifia solium, and measures over 2 mm. in breadth. It is square-shaped 
and provided with four large syeking jlisks, but there are no booklets. The 
ripe segments are from 17 to IS mm. in length and from S to 10 mm. in 
breadth. The uterus consists of a lyodian stem with from fifteen to thirty- 
fix e latcraf branches, which are giuui oil’ more dichotomously than in Tania 
solium. The ova are somewhat larger, and the shell is thicker, but the two 
forms can scarcely be distinguished by their o\a. The ripe segments arc 
passed as in Tania solium, and are ingested bv cattle, in the flesh or organs 
of which the eggs de\elop into the bladder worms or cysticerci. 

Of other forms of tape-worm may be mentioned: 

pipylidium caninum (Tsenia eliiptica, Tsenia eucumerina). —A small 
parasite very common in the dog and occasionally found in man; the lame 
develop in tlie lice and lleas of the dog. , 

Hymenolepsis diminuta (Tsenia flavo-pnnotata). —This small cost ode was 
found in the intestine of a child in Boston, and has since been met with in 
twelve cases (Ransom).• It is common in rats. The lame develop in Japi- 
ilopirra and in beetles. 

HyTnenolepsis nana (Tsenia nana) occurs not infrequently in Italy. 
It is not vefy uncommon in the United States (Stiles). The Davainea mada- 
yusiaricnsis (Tania mudaijascaricnsis) is a rare form. 

Tsenia confnsa, a new species described by Ward. 

Bothriocephalus latus.— A cestodc worm found only in certain districts 
bordering on the Baltic Sea, in parts of Switzerland, and in Japan. Nicker¬ 
son has shown that it is common among the Finns in the Northwestern State*. 
The parasite is Jarge and long, measuring from 25 to 50 feet or more. Its 
bead is different from that of the, tamia, as it possesses two lateral grooves 
or pits and hap no booklets. The larva- develop’in the peritonaeum and linis- 
yles of the pike and other fish, and if has been shown experimentally that they 
grow into the adult worm when eaten by man. 

Symptoms. —These parasites are found at all ages, 'they are not uncom¬ 
mon in children' and are occasionally found in sucklings. W. T. I’laiit refers 
to a nuipber of cases in children under two years, and there is one in the litei- 
aturc in which it is stated that the tape-worm was found in an infant five 
days pld! 

. The parasites may cause no disturbance and are rarely dangerous. ,A 
knowledge of the existence of the worm is generally a source of worry and 
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anxiety; the patient may have considerable distress and complain* of ab¬ 
dominal pains, nausea, diarrhoea, and sometimes anaemia. Occasionally the 
appetite is ravenous. In women and in nervous patients the constitutional 
disturbance may be considerable, and we not in frequeflfty see gfeat mental 
depression and even liypbehondria. Various nervous phenomena, such a> 
chorea, convulsions, or epilepsy, are believed to be caused by the parasite*. 
Such effects. ho\tevc% are'very rafe. The Bolhriocephalun may cause a 
severe and even fatal form of anaemia, which has been described fully in, 
the monograph of Sehaumann, of Helsingfors. It has been suggested that 
the metabolic products of the worm .may have in some caseij a haemolytic 
action. 

The diagnosis is never doubtful. The presence of the segments, indis¬ 
tinctive.'" The ova, too, may be recognized in the stool* *It makes fern little 
difference as to the form of tape-worm, but the ripe segments of Tmnia sagi -, 
nata a're larger and broader, and show, differences in the. generative system as 
already mentioned. *' 

The prophylaxis is most important. Careful attention should be given to 
three points. First, all tape-worm segments should be burned; they should 
never be thrown into the water-closet or outside; secondly, careful inspection 
of meat at the abattoirs; and thirdly, cooking the meat sufficiently to kill the 
parasites. 

In the case of the beef measles, the distribution of the parasites, as 
given by Ostertag, shows that the muscles of the jaw are much more fre¬ 
quently affected than other parts—300 times, while oilier organs were infected 
but 55 times. Sometimes there are instances of general infection, fitiles 
slates that no exact statistics have been published for this country. In Ber¬ 
lin the proportion of cattle infected in 1892—’1)3 was about 1 to G72. Gobi 
storage kills the eysticercus usually within three weeks. The measles are 
more readily overlooked«in beef than in pork, as they do not present such an 
opaque while color. 

In the examination of hogs for cysticerei “particular stress should be 
laid upon the longue, the muscles of mastication, and the muscles of the 
shoulder, mvk, and diaphragm” (Stiles). They may be seen very easily 
on the under surface of the tongue. American hogs are comparatively 
free. In Prussia one hog is infected in about every 6157. Specimens have 
.been found alive twentv-nine days after slaughtering. In the examination 
<jf 1,000 hogs in Montreal, Clement and I found 70 instances of cysticerei. 
For full details with reference to the inspection of meat for animal parasites, 
the practitioner is referred to the work of Dr. Stiles, in Bulletin No. 19. 
United States Department o^ Agriculture, 1898. r 

Treatment. —For two days prior to the administration' of the reme¬ 
dies the patient should take a very light diet and have <thc bowels moved 
occasionally by a saline cathartic. The practitioner has the choice of a large 
number of drugs. As a rule, the male fern, acts promptly and well. The 
ethereal extract, in 2-drachm doses, may be given fasting, and followed in th< 
course of a couple, of hours by a brisk purgative. This usually succeeds in 
bringing away a large portion, but not,,always the entire wornw 

A combination of the remedies is sometimes very effective. An infusion 
is made of pomegranate root, half an ounce; pumpkin seeds, 1 ounce; poW- 
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<lered <ygot, a drachm; and boiling water, 10 ounces. To afi emulsion oi the 
male fem (a drachm of ethereal extract), made with acacia powder, *' mininw 
of croton oil are added. The patient should have had a low diet I he previous 
dfty and*have takerik-cdosc of salts in the evening. The emulsion and infusion 
are mixed and taken fasting at nine in the morning. 

The pomegranute root is a very ellicient* remedy, and may .be given as 
an infusion of the bark, 3_onnces of which may be mneemted in 10 ounces 
of - water amj ijien .reduced to one half by evaporation. The entire quan¬ 
tity Is "then takei\ in divided closes. Tt occasionally produces colie, but is 
a very effective remedy. The active principle of the root, pelletierine, is 
now much employed. It is given in doses of (> to 8 or even 10 grains, with 
a little tannin (grs. v) in sweetened water, and is followed in an hour by a 

pnrg&v. • •' 

J’umpkin seals are sometimes very ellicient. Three or 4 ounces should 
be carefully bruised and then macerated for twelve or fourteen lfou*s, and 
the entire quantity taken and*followed in an hour In a purge. Of other 
remedies, koosso, turpentine in ounce doses in honey, and kamala may bi“ 
mentioned. • 

Unless the head is brought awav, the parasite continues to grow, and 
within a few months the segments again appear. Koine instances are 
extraordinarily obstinate. Doubtless almost everything depends upon the 
exposure of the worm. The head and neck may be thoroughly protected 
beneath the valvula* eonnivenies. in which case the remedies may not act. 
Owing to its armature Twnia, solium is more dillicult to expel. Tt, is probable 
that no degree of peristalsis could dislodge the head, ami unless the worm Ts 
killed it does not let go its extraordinarily' firm hold on the mucous mem¬ 
brane. If hot water lie pul in the conn nodi- the worm is less likely to con¬ 
tract and be broken, a practice recommended by Celsius. 


n. SOMATIC T2ENTASIS. 

Whereas adult lamia may give rise to little or no disturbance, and rarely, 
il ever, prove directly fatal, the directions caused by the larvsp’or immature 
bums in the solid organs arc serious and important. There are two chief 
icstode larva* known to frequent man: (a) the ('i/xlicrrcux icllulosw, (be tana 
"I Twnia solium, and (h) the Echinococcus, the larva of Tumi a erbium on us. 
•’he Cysticcrcm turnin' sayinalw lias been found only two or three I line- 
m man. , 

Cysticercus Celluloses.—When man accidentally takes into his stomach 
• be ripe ova i>f Tlhiia solium lie is liable to become the intermediate host, 
•• part usually plpyed for tins tape-worm by the pig. Tlris accident may 
occur in an individual the subject of Twnia solium , in which ease the mature 
proglottides either themselves wander into the stomach or, what is more likely, 
are forced into the organ irj attacks of prolonged vomiting. Of course the 
accidental ingestion from the outside of a few ova is quite possible, and the 
1 lability of infection should always be borne in mind in handling -the seg¬ 
ments of the worn*. 

The symptoms depend entirely upon the number of‘ ova ingested find 
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tlu'_localities reached. In the hog the cystieerci pioiliur min liHle dih 

turbanee. The muscles, the eonneetive tissue, and the brain may be swarm 
ing with the measles, as they are called, ami yet the nutrition ,s maintained 
and the animal does not appear to Ik- seriously nu-o.^oded. ,lu the in¬ 
vasion period, if large numbers of tlu- parasites a 1 e 11 (li, an is, in a 
probability, tfonstitutional disturtianee; certainly this is six n in r ea . wmi 

fed with the ripe segments *f . 

Tn man a few cystieerci lodged beneath the skin or jn tbe jnuaclca gm_ 
no trouble, and in time the larva- die ind* become calcified I hev are occa¬ 
sionally found in dissection subjects or in post modems as ovoid Vlnte bodie- 
in the muscles or subcutaneous tissue.’ In Aineriea*they are very rare. 1 
saw but one instance in my post-mortem experience. Depending on tlujujm- 
ber and the locality specially affected, the symptoms may.l* grouped luJfTgen- 
eral, eerebro-spinal, and ocular. In too eases (ompiled by Stiles, the para 
site‘in.11 1 ?' was found in the brain, in 33 in the nni.-chs. in !) m the heart, 
in 3 in the lungs, subcutaneously in o.*in the luer in I. 

1. General. —As a rule the invasion ot the larva* in man. unless in very 
large numbers, does not cause verv deliifite svmplonis. Il oic.isiomilly hap¬ 
pens, however, that a striking picture is prodmed. A patient was adinittei! 
'to my wards very still’ and helpless, so much so that he had to be assisted 
upstairs and into bed. lie complained ot numbness and tingling in tie 
extremities and general weaknc". -o that at first he was thought to have a 
peripheral neuritis. At the examination, however, a number ot painful siibeii 
taneous nodules were discovered, which proved mi excision to Ik* the cystieerci. 
Altogether To could be felt siibeulaneoiisly, and trom the soreness and still¬ 
ness they probably existed in large number' in the muscles. There were none 
in his eyes, and he had no brain \v inptoms. 

2. Ckukbuo-spixal.—R emarkable evmptnni' may result from the preseim 
of the cystieerci in the jirain and cord. In the silent region they may he 
abundant without producing any symptom-. I have in my possession the 
brain of a pig containing scores of “ mea'lc'." yet the animal in tlje few 
moments in which I -aw it ju-t prior to death did not present nnw symptom- 
to attract attention. In the ventricles of the brain the evstieen-i inav attain 
a considerable size, owing to the fact that in region- in which they are unre¬ 
strained in their growth, as in the peiitomenni. the bladder-like hodv grow- 
freely. When in the fourth ventricle, remarkable irritative svmptoms mav In- 
produced. In 1881 I saw with Iriedlander in Iterlin a ea-e from Rie"- 
wards in which during life there bail been symptoms of dialieles and aimm 
alous nervous symptoms. Post mortem, the ev-lieerens wa* found beneath 
the valve of Vieusscns, pressing upon the Moor of the fourth ventricle. 

3. Ocular. Since von Graefe demoiislrated the presence of the ey-lien- 
cus in the vitmAis humor many eases have 1 m>hi placed on.reeord, as’il i- a* 
eondition easily recognized. 

Except in the eye, the diagnosis ran rarelv he made; when the evstirrni 
tbrooa^^r 1 "’ ° n f ’T bft 0Xf i>, ‘ 1 - U pos-illle that when IlU.liere.; • 

. . ..«-• 

. 
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or 5 nun. in'length, consisting of only three or four segments, of which 
the tcrminnl one alone is mature, and liaS a length of about 2 mm. and a 
breadth*of O.ti mm. The head,is small and provided with four sucking 
disks afld a rosLeil*!in with a.iloublc row of booklets. This is an exceedingly 
rare paras ft c in the dog. Cobbold states that he has never met with a natural 
specimen in England.' Leidy had not one in»his large collection., I have not 
loot with an instance in America; Curtice, o£ Washington, found it once in 
'an America!} dog. The worms are so small that they may be readily over¬ 
looked, sinfe they form small whit*, thread-like bodies closely adherent among 
the villi of flic small intestines. The ripe segment contains about 5,000 eggs, 
which attain^heir development in the tolid organs of various animals, particu¬ 
larly the hog and ox. more rarely the horse and the sheep. In some countries 
ma'ITSii a common jnlcrmoifinte Inai, owing to the accidental ingestion of 
the,ovn* 

Duvkmh’IIKNT.— The little six-liopkedembryo, freed from the egg-^hefl bv 
digestion, burrows through t^i*inlcstihal wall and Teaches the peritoneal cav¬ 
ity or the muscles; it mnv enter the portal vc—els and be carried to the liver. 
It may enter the systemic vessels, and, pa-sing tin* pulmonary capillaries, as it 
is protoplasmic and ela-tic, may reach the brain or other partsj Once having 
reached its destination, it undergoes the following changes: The booklets* 
disappear and the little embryo is gradually converted into a small cyst which 
presents two distinct laver;—an external, laminated, euticular membrane or 
capsule, and an internal, granular, parenchymatous layer, the endocyst. The 
little evst or vesicle lontanis a dear fluid. There is more or less reaction in 


the* neigh boring tissues, and the cyst in time has a fibrous investment. W’liftn 
tins primary cyst or \e-icle has attained a certain size, buds develop from 
the parencbvmatoiifc layer, which are gradually converted into cysts, present¬ 
ing a structure identical with that of the original cyst, namely, an elastic 
chitinous membrane lined with a granular parenchymatous layer. These sec¬ 
ondary or daughter cys't- are at first connected wit/? the lining membrane of 
the primary cyst, but are soon set free, in this way the parent cyst as it 
grows mav contain a dozen or more daughter cysts. Inside these daughter 
cysts a similar proee— may occur, and from buds in the walls granddaughter 
cysts are developed. From the granular layer of the parent and daughter 
cysts luids arise* which develop into brood capsules. From the lining mem¬ 
brane the little outgrowths arise and gradually develop into biVlies known as 
scolices, which represent in reality the head of the Ttmia eehinococtux and 
present four sucking disks and a circle of booklets. Each seolex is capable 


when transferred to tin* intestines of a dog of developing into an adult tape¬ 
worm. 'I'lie difference lietwecn the ovum of,an ordinary tape-worm, such 
as Tecum solium , ftnul Tecum echinococcus is in this way very striking. In 
•the former ease tjie ovum develops into a single larva— ('i/sliccrcus celluloses 
-whereas (lie egg of Tecum echinococcus develops into a cyst which is capa¬ 
ble of multiplying enormously and from the lining membrane of which 
millions of larval (ape-worms develop. Ordinarily in man the development of 
'be eeliinoeoeeus takes place as above mentioned and by an endogenous form 
in which the secondary and tertiary cysts are contained \Vithin the primary, 
f»ut in animals the formation may lie differentAas the buds from the primary 
cyst penetrate lietwecn the layers and develop externally.’forming the exoge- 
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nous variety. third form is Uic imiitilniular erhinoeocriis. in wli'irli form 
the primary cvsl Imds develop which are cut oil completely mid.are sur 
rounded hy tliiek capsules of a coiincelnf* tissue, which join togejher apd 
ultimately form a hard mass represented In. strands fft ronnw.tivc tissue 
enclosing alveolar spaces "aliouMhe size ol peas or a Jiille largci. In these 
spaces are'found the remnants of the echinococcus cyst, occasionally tlm 
seoliees or booklets, But thdy lire oltcn sterile. 

The fluid is limpid, nou-albuininoiis; .-pecilic gravity tt>< 1.005), occa„ 

sionally higher. It may contain sugar and suninic acid,'and ivller repeated 
tapping of the cyst, alhuinin. When .not degenerated, the livWutid heads m 
the characteristic booklets are found in the contents ol the cyst. 

Changes in the Cyst.— It is not known delinitely how long the ejjlrino 
coccus remains alive, probably many years, possibly as4ong as twenty year- 
Tlw most common change is death and tin 1 gradual inspi-salion ol the confenl -., 
and conversion of the cyst into a ma-'pmtumjng putty-like or granular mate 
rial which may be .partially calcified. Henman?.- m the chilinous cy.-t wall or 
hooklcts may be found. These ob-oletj* hydatid c\-|s are not itilrcquentlv 
found in the liver. A more ,-eriou- termination i- rupture, which may lake 
place into a serous sa<, or perforation may lake place externally, when the 
cysts are discharged, as into the hromhi or alimentary canal or urimuv 
passages. More unfavorable are the m-tances in which rupture occurs into 
the bile-passages or into the inferior cava. Ilecinerv may lollow the ruptuo 
*and discharge of tin* hydatids externally. Sudden death ha- been known to 
follow the rupture. A third and very serious inode of termination i- siip|pira- 
tion, which may occur -pontaneously or follow rupture and is found mo-i 
frequently in the liver. . 

(lEOGItU’lllCAL DlsTItllit Tiox Of Tilt: Hi III vococci s.—The di-ea.-e pre¬ 
vails' most extensively in those countries in wlinh man i- brought into elo-i 
contact with tin* dog, paUictilarlv when, as in Au-traKa, the dog- are used for 
herding sheep, the animal in which the lanal form of Tuni-i <•< hinncmi »-■ i~ 
most often found. In Iceland the ca-es are verv numerous. In Kurrtpe tin* 
disease is not umonmion. In (treat Hritain and in North Aftieriia it i- 
rare, and a (nujority of the ca-es are in foreigners, Statistics of the preva¬ 
lence of the disea-e in America have boon published by O-ler (1882). Som¬ 
mer (1895- 90), and by Lyon (15)02). win. ha- lollected 211 i a-es. Of the-o, 
130 cases were in foreigners; in 92 the nmionulitv wa- not stated; In wen* 


negroes; 2 ( anadians, and onlv 1 a native American. Fiftv-six oases oi - 
ettrred in Manitoba, in which province there is a large settlement of Icelander-, 
who have brought the disease with them. Onlv one in-tanee is known in a 
Canadian-born offspring of an Icelandic emigrant. * 

Dis'iitim I’KiN in the •T5oi)Y.—Ol 1.031 ease- comprised in the statisti.- 
of Davaine, Jldeker, binsen, and Nei.—er, the partt-ile existed in the liver m 
820, in the lung or pleura in 137; in the abdominal organs, including th* 
kidneys bladder, and genitalia, in 331; in tin* m-rvou- sv-teifi in 122; in lb- 
circulatory system in *12; in other organs 179.* Of (bo 211 cases in Lv«n‘< 
senes u. this country the liver was the -cal in 177, and the omentum, pc 
onea cavt y, and mesentery in 20. In 11 cases cysts were passed tier r<ylam* 

urethrTm" ^ ,m0klelS WCrC ,,,( l'''<toratcsl,'and in 2 cases passed 
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Syntptoms. —1. I h datum of tujs Livjiifc—Small cysts may cause no dis¬ 
turbance*, large and growing cysts produce signs of tumor of the liver with 
gpeat increase in tlic size of the oTgan. Naturally the physical signs depend 
much upoL* the situation of the growth. Near the anterior surface in the 
epigastric region the tumor may‘form a distinct prominence and have a tense, 
(inn feeling, sometimes with fluctuation. A not infrequent sit&ation is to 
the left oPthc suspensory ligament, the’resultiftg’tumor’pushing up the heart 
.and causing "aiPcxti'lisivo area of dullness in the lower sternal and left liypo- 
diondriae rogions.’ In the right lobe, if the tumor is on the posterior sur¬ 
face, the enlargement of the organ is chiefly upward iuto the pleura and the 
vertical area of dulness in the posterior axillary line is increased. Supcr- 
tieWkcysts may gi\e what is.known as the hydatid fremitus. If the tumor) 
is pal pitted lightly xvfth the finger' of the left hand and percussed at the same 
time with those of the right, there k felt a vibration or trembling movement! 
which persists for a certain time. It if not alwavs present, and it is doubtful 
whether it is peculiar to the hydatid tumors or is due, as Rfianeon held, to the 
collision of (lie daughter cysts. Very large cysts are accompanied by feelings 
of pressure or dragging in the hepatic region, sometimes actual pain. The 
general condition of the patient is at lir-t good and the nutrition little, if at 
all, interfered with. Viile-s some of the a< eidents already referred to occur, 
tin 1 symptoms indeed may lie trifling and due only to the pressure or weight of 
tlte tumor. 

Historically, one of the most interesting cases is that of the first Lord 
Shaftesbury (Achitopel). who had a tumor below the costal border for maijv 
tears. It suppurated and ttie opened by the philosopher John Locke, his 
plttsieian. who desi rifle- with great detail th<j esiape of the hladder-likc bodies. 
Among till* Shafteslain papers in the Iteiord Ollice are several other eases col¬ 
lected !>v Locke; the di.-ea-e may have been more common in England at that 
period. * * 

Suppuration of tI k' «y~t changes the clinical picture into one»of pyaemia. 
There* are' rigors, sweats, more or less jaundice, and rapid loss of weight. 
Perforation may occur into the stomach, colon, pleura, bronchi, or exter¬ 
nally, and in some instances recovery has taken place. Perforation has occurred 
into tlte |>ericardiiim and inferior vena cax.i: in the latter ease the daughter 
cysts have been found in the heart, plugging the tricuspid writhe and the 
pulmonary arterv. Perforation of the bile-passages eati-es intense jaundice, 
and may lead to suppurative cholangitis. * 

An intorestipg symptom connected with the rupture of hydatid cysts is the 
"icurreiK-o of urticaria, whnli may a No follow aspiration of the cysts, 
itrieger lias separated a highh toxic material front tlte fluid, and to it the 
.Minptoms of poisoning may he due. • 

/‘ifljjtfninn — t * > v |- of moderate size may exist without producing symp- 
i"ins. Large multiple eehinoioeei may cause great enlargement with irregu- 
larity of the outline, and such a condition persisting for any time with reten- 
1 'ou of .the health and strength suggests hvdaltd disease. An irivgulai .pain¬ 
less enlargement, partieularlx in the left loL>. or the presence ol.a arge. 
Smooth, fluctuating tumor of the epiga-tifl region is also very suggestive, 
and in this situation, when nree-il.le to palpation, it gives a sensation of a 
* snoot h elastic growth and possibly also the hydatid tremor, \\hcn suppu- 
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ration occurs the clinical picturefis really that of abscess, and only I fie exist¬ 
ence of previous enlargement of the liver with good health would point to tin- 
fact that the suppuration was associated with hydatids. m byphilis may p»> 
dytee irregular enlargement without much disturbance in the hfcalth, some 
'times also a very definite tumor in the epigastric region, bgt this is usually 
firm nnd not fluctuating. The cliujcal features may simulate cancer vet', 
closely. In a case wfiieli I reported the liver was greatly enlarged and then 
were many nodular tumors in the abdonnjn. The post ifiortem showed cnor-" 
mous suppurating hydatid cysts in the left lobe of the liver which hail 
perforated the stomach in two places* and also the duodennnt! The omen¬ 
tum, mesentery, and pelvis also contained numerous cysts. As a rule, the 
clinical course of the disease would sulfice to separate it pearly from cfTtler 
Dilatation of the gall-bladder and hydronephrosis have both been fhistaken 
foi» hydatid disease. In the fonner flic mobility of the tumor, its shape, and 
the mucoid character of the contents tuiflice (y the diagnosis. In some in¬ 
stances of hydronephrosis only the exploratory puncture could distinguish 
between the conditions. More frequent is the mistake of confounding a 
hydatid cyst of the right lobe pushing up the pleura with pleural effusion of 
t the right side. The heart may be dislocated, the liver depressed, and dulne—. 
feeble breathing, and diminished fremitus are present in both condition 
Frcriehs lays stress upon the different character of the line of dulness; in tin 
echinococcus cyst the upper limit presents a curved line, the maximum of 
which is usually in the scapular region. Suppurative pleurisy may he caused 


by the perforation of the cyst. If adhesions re-ult. the perforation take- 
place into the lung, and fragments of the cysts or small daughter cysts nun 
be coughed up. For diagnostic* purposes the exploratoty puncture should 
be used. As stated, the fluid is usually perfectly clear or slightly opalescent, 
the ft'action is neutral, and the specific gravity varies from LUtto to l.nnp 
It is non-albuminous, bfft contains chlorides and sotftelimes traces of sugar 
Ilaoklcfij^nttiy be found either in the clear fluid or in the suppurating eist- 
Thcy are sometimes absent, howeier. a- the r\-t mav lie sterile. ^ 

2. Echinococcus or tiik Fi:si>ii;atouy Sv-n:\t. — Of 80!) eases of single 
hydatid eyst»eol looted In Thomas in Australia, the lung was affected in Fit 
cases. Of 241 American cases, in 10 the pleura nr lung was affected. The 
lame may d»\elop primarily in the pleura and attain a large size. The 
s} nip toms are at first those of compression of the lung and dislocation of the 
heart. The physical signs are those of fluid in the pleura. The line of dul¬ 
ness may be quite irregular. As in the eehinoeou ns of the ljver, the General 
condition of the patient may be excellent in spite of the existence of extensive 
dtseasc I leur.sy is rarely excited. The cysts may befome.inflamed and 
perforate the elu?st wall. Cary and Lyon have analyzed 40 cam of primarv. 
ee imoeoccus c)fct of the pleura; death refills in a majority of the eases from 
the toxaemia following the rupture and the absorption of the fluid or from 
tlie sepsis following suppuration. 

Echinococci occur more frequently in the lung than in the pleura. I! 
nail, tjiey may const for some tune without causing serious symptoms. I - 
hmr growth they compress the lung and sooner or later lead'd, inllamin.l 
tom presses, oft.*, to gangrene, flII( | th „ formation of cavities which conin' 
the bronchi. Fragments of membrane or small cvsU „,. v t„. „„»«.*«r,trd 
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Tltrmojahago is not infrequent. Perforation into the pleufa with empyema 
is common. A majority of the ease* are regarded during life as either phthi¬ 
sis or gangrene, and it is only flip detection of the characteristic membranes 
of the booklets which leads to the diagnosis. Of a series of 31 cases, 17 recov¬ 
ered ; 5 of tl >e eases suppurated (('. 11. Fleming, Victoria, personal communi¬ 
cation). » , 

3. Key inococci s of the Kidneys. —In Jh<; collected, statistics referred 
to above, the^epito-urinary system comes second as the seat of hydatid disease, 
’though here'the flection is rare in comparison with that of the liver. Of 

the 3*11 Aiu’erican cases, there were 17 in which the kidneys or bladder were 
involved. '1'fie kidney may be conven'ed into an enormous cyst resembling a 
hydronephrosis. 

* T ha; diagnosis is.only pos’sible byjmncture and examination of the fluid. 
The cyst may perforate into the pelvis of the kidney, and portions of the 
membrane or cysts may he di-chaiged with the urine, sometimes 'producing 
renal colic. 1 have reportet^ ft ea-e hi which for many months the patient 
passed at intervals numbers of small cysts with the urine. The general health 
was little if at all distuibed, except by the attacks of colic during the passage 
of the parasites. 

4. Kciiixm <><< t s or the Xr.uvors System. —The common cystic disease* 
of the choroidal plexuses has been mistaken for hydatids. Davies Thomas, of 
Australia, has tabulated 37 cases, including some of tbe < 'ystu vri i/s u’llu- 
Itmr. According to lit* statistics, the cyst is more common on the right than 
on the left side, and is most frequent in the cerebrum. 

"The symptoms, very indefinite, as a rule, are those of tumor. Persist eh t 
headache, convulsions, either limited or general, and gradually developing 
blindness have been prominent features in* many eases. 

Hultilocular Echinococcus. —This form merits a brief separate descrip¬ 
tion, as it (lifters so jcmarkahly from the usual type. It has been met 
with onlv in Bavaria. Wurtcmberg. the adjacent districts of Switzerland, and 
iii the Tyrol, l’ossctt has reported 13 iases from von liokitansky's clinic* at 
Innsbruck. In the 1'nited States six eases have been described, chiefly in Ber¬ 
mans. 1 tela field and lTuddcn's patient had lived there five years, and for a 
year before his death had been jaundiced. A fluctuating tumor was found 
in the right flank, apparently eonneited with the liver. This was opened, and 
death followed fintii lueniorrhage. In Ocrtcl's case the patient Itad lived there 
ten years. He vva- deeply jaundiced, and had a tumor mass at the right bor¬ 
der of the liver, vvliuli was enlarged. Bacon resected a cyst from the left lotio 
of the liver. The primary tumor presents irregularly formed cavities sepa¬ 
rated from each other by strands of connective tissue, and lined with the 
ci hiiiococcus'inciiiTiriiiic. The cavities are tilled with a gelatinous material, so 
“that the tumor has very much the appearance of an alvoolhr colloid cancer. 
It is quite possible Unit a special form of tienia echinococcus represents the 
adult type of tins peuiliar parasite. This form is almost exclusively confined 
to the liver, and the sym|4oms resemble more those ot tumor or cirrhosis. 
The liter is, ns a rule, enlarged and smooth, not irregular as in presence of 
J lie ordinary echinococcus. Jaundice is a common symptom. 1 lie •spleen is 
usually enlarged, there is progressive emaciation, and toward the dose ha?m- 
brrhnges are common. 
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Treatment of Echinococcus ^isease. —.Hedicinos arc of no avail/ I’osi 
mortem reports show that in a considerable nnmher ol cases thc <f parasil. 
dies and the cyst becomes harmless. Opcmthe measures should !«',resort^,; 
to when the cyst is large or troublesome. 1 lie simple aspiration # oI the* con¬ 
tents has been successful tn a large numbered! cases, and as it is not in ant 
way dnngereus, it may be tried’before the more radical procedure of incision 
and evacuation of*the*eys(s. • Suppu rift ion has occasionally billowed the punc¬ 
ture. Injections into the sac should not he prodi.-cd. Willi modern methods 
surgeons now open and evacuate flic' echifiococciis cysts with grpat Imldiicss, 
and the Australian records, which arc the most inimcrons aml,importmd on 
this subject, show that recovery is the rule in a large proportion of the eases 
Suppurative cysts in the liver should he ireatfd as abscess. Naltirall^flie 
outlook Is less favorable. The practical'li-catniciil of In4afid disease has been 
greatly advanced by Australian surgeons. The works of the Australian 
physiemns James tlraham and Thomas may he consulted for interestin'* 
details in diagnosis and treatment. 


E. DISEASES CAT\SJyD BY NEMATODES. 

I. ASCARIASIS. 

Ascari* lumbricoides, the most common human parasite, is found c-liiellv 
iij ehiklren The female h from 7 to 111 in, 1,,-. in length, the male from 
to 8 inches, in form it is cylindrical. ]»«»nn*-d at Imth ends, with a ycl- 
lowtsh-browri. sometimes a slightly mid,si, -color. Four.longiludinal hand- 

folr ’ a " d ' ' h Stl ''f wl t, ' illl " , ' l '' < ' l . v - 'Ul 1 -: <•'■'. "bid, are someth,,,- 
fonna m large numbers ,n the heccs. arc small, brownish-red color elliptic al 

: tursvrft* V " ,y " ,vi " >,,v —"• ^h’anSK 

nun. in widjh. he life history has been demonstrated to |„. •• d u - C ct ”-i e 

;t, rL T "" rr- ..... 

swaunuestim. Uualh not more tlmn one or two arc present l„ft occasion 

4 ^ r 1 -""";-""- . .. -r.,.,, 

Montreal'Oen^ T 1, i ' " ln ' m , "" aU V" <>'T<r.ment of'the 

,L ciJlctzitrtt;:!;r:tr.; -t '™-...- 

reaches the larynx, and has been knmu, 1 lllc ' von » 

into the trachea, to eau*e gangrene of t|Vliim*"' -pf' "►P'O'xin. or,.passing 
Eustachian tube m,d appeal at the cu,,j n,e-,la Tl"^ T""* 11 , ll "' 

found in extraordinary numhers in the bile-du ' |' VV"',T .. . 

exist in the Dunuytren the Wistm- It .“V 1 ", , >' ,| "tirkahle specimens 

*— ch.iZ^t*l"tr < st'J'.M"” 1 

their importance in causing abscess of the' by*' T-I “ U,,nti,m !° 
markings, strangulations, on the round worm as if tl.ov .nM ^ ,0rl ^' rt ‘ l,n 
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haiiilliag specimens, is formed by the round worms, l’eipe? and others sug¬ 
gest the nervous symptoms, sometimes resembling those of meningitis, 
aye duetto this poison. Chauffard, Marie, and Tauehon have gone still fur- 
tlier, and jeport af remarkable condition of fever, intestinal symptoms, foul 
breath, and intermittent diarrhya in connection with the presence of lum- 
Jirieoides. They call it typho-lumbricosis. The febrile condition may con¬ 
tinue for a month or more. There may be eosinophilia to>25 per cent to 30 
per cent, apd in some cases a marked ana>mia. The question of the toxins 
produced by,intestinal parasites is Mill an open one. 

A few papsites may cause no disturbance. In children there are irrita¬ 
tive symptoms usually attributed to worms, such as restlessness, irritability, 
piclyng at the nose, grinding of the teeth, twitchings, or convulsions. 

Treatment. —Santonin can be givtm, mixed with sugar, in doses'of from 
one* half to one grain for a child and two to three grains for an adult, fol¬ 
lowed by a calomel or a saline purge. The dose may be given for tiiree or 
four days. An unpleasant eJtn’sequence which sometimes follows the admin¬ 
istration of this drug is xanthopsia or yellow vision. 

Oxyuris Vermicularis (Threadworm; Pin-worm) .—This common para¬ 
site occupies the rectum and colon. The male measures about 4 mm. in 
length, the female about 10 mm. They produce great irritation and itching,' 
particularly at night, symptoms which become intensely aggravated by the 
nocturnal migration of the parasites. The oxyuris may traverse the intes¬ 
tinal wall, and has been found in the peritoneal cavity, where they may form 
verminous tubercles in Douglas’s fossa or peri-rectal abscesses. 

The patients become extremely restless and irritable, the sleep is oft£n 
disturbed, and tinge may be loss of appetite and amemia. Though most 
common in children, the parasite occurs at* all ages. 

The worm is readily detected in the fares. Infection probably takes,place 
through the water, or possibly through salmis, such ps lettuce and cresses. A 
person the subject of the worms passes ova in large numbers in tlye feces, And 
the possibility of reinfection must he scrupulously guarded against. 

The treatment is simple, though occasionally there are instances in which 
all forms of medication are resisted. A case is mentioned of,a gentleman, 
aged forty, who bad MiH'ered from childhood and had failed to obtain any 
benefit from prolonged treatment by many helminthologists. Santonin may 
be used in small do-es. and mild purgatives, particularly rhubarb. Large 
injections containing carbolic acid, vinegar, quassia, aloes, or turpentine myy 
be employed. In children the use of cold injections of strong salt and water 
is usually cflicacious. They should lie repeated for at least ten days. In 
giving the injection care should be taken to have the hips well elevated, so 
that the fluid can he retained as long ns possible, l’or the intense itching 
and irritation afnight, vaseline may be freely used, or belladonna ointment. 
The “cat” ascuris and the “dog" ascaris are occasional parasites in man. 

if. TRICHINIASIS. 

• The Trichina spiralis in its adult condition lives in the small Intestine. 
'J’he disease is produced bv the embryos, which pass from the intestines and 
J'ety.'h the voluntary muscles, where they finally become encapsulated larva;— 
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muscle trichina'. It is in the migration of the embryos (possibly from feiuson. 
produced by them) that the group of symptoms known us trichifiliisis b 

produced. f 

The ovoid cysts were described in human muscle by Tiedoinaim in 18 
and by Hilton in 1832; the*parasite was ligurfM and named by Richard Owen. 
Leidy in 18ft described it in the pig. # Kor a long time the trichina was looked 
upon as a pathological curiosity; lmt in 1 S<»0 Zenker discovered in'u girl in 
the Dresden Hospital, who had symptoms <4 typhoid fever* lmtli flit intestinal 
and muscle forms, and established their connection with a’scrioiw and often 
fatal disease. • * 

Description of the Parasites.— (a) Adult or intestinal form. The female 
measures.from 3 to -t mm.; the male, l.,I mm., and lias twp little proje<*mn-. 
from the hinder end. * 

•\ (6), T he larva or muscle trichina is from 0.U to 1 mm. in length and 1u> 
coiled m an ovoid capsule, which is at first'translucent, hut suhsequemh 
opaque and infiltrated with lime salts. The worm presents a pointed head 
and a somewhat rounded tail. 

When flesh containing the trichina 1 is eaten lu man or by any animal in 
which the development can take place, the capsules arc digested and the 
trichina; set free. They pass into the small intestine, and about the third 
day attain their full growth and become sc.vnalh mature. Virchow's experi¬ 
ments have shown that oil the sixth or seventh dnv the embrvos are fuliv 
developed. The young produced I)} each female trichina have been estimated 
a»several hundred. Louekart thinks that various broods are developed in 
succession, and that ns many as a thousand embryos may he produced bv a 
single worm The time from tho.ingestion of the ilesh containing the muscle 
trichina; to the development of the brood of embryos in the intestines is from 
^even to nine days The female worm penetrates the intestinal wall and the 
embryos are probably discharged directly into the Ivnfph spaces (.Wkanazv) 
thence into flic venous system, and bv the blood stream to he muscles whb b’ 

Zl“n f V. ..™.i till 

moile of transmission in an exhaustive monograph, and he gives strong argu¬ 
ments in favor of the transmission through the ldoo.1 stream. \ ft,.,", ,fre 
imimary migration in the intermuscular connective fiss,„. #», „ 1 " 

aml in al,out Uvn 

afi ovoid cap^te n de5^„rj^S "rf* " 

worms may be sec, within „ si.He " t , 0 > | < «r four, 

has been estimated to fake about six vvcel vr: , " lu ’ a ] ,su,at, °" 

do not undergo further chan-re r-i .o' .7 " n n "' s<,,e!< fhe parasites 
ultimately lime stilts are deposited ViH™ l te 1 "!' 11 ' Womos * hickpr » nni1 
man xvithin four or five monfhs 


... .f, him: pi,ice in 

years. The calcification r on decs' the t "• l "‘ for many 

mann and Hilton, these amall, opoiiue\nt 5‘T “v"* fil>t - w>< ‘ n b - v T,V ' ip - 
ohjeets to demonstrators of nomi.H iml ’i’7** W> ' lf>R , ' nv ‘‘ ho, ' n familiar 
]i ' p within the muscles for an hull. Z ’" "'n T Tho "»>’ 

.vXcSfS? 

. —. 


-liiiu 

completely ealeified. 
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different s|i<vi('s of animals (Stiles). Medical literature'abounds in rofer- 
rnct^to its presence in fisli, earthworms’ etc., but these parasites belong to 
other genera. Iu-.fiuenl examinations for the parasite it is well to remember 
’t|iat (lie “ cell b*dj ” of the anterior portion of the intestine is a diagnostic 
erilcriou oX the T. /spiraUs. Experimentally, guinea-pigs and rabbits are read¬ 
ily infected by feeding (hem with muscle containing the larvaj form. Dogs 
are infected with difficulty ; mb moro.roadilvi .Experimentally, animals some¬ 
times die of tjie djseasc if large number* of the parasites have been eaten. In 
the hog the (riehjnie, like the ev*t j en i. i a use few if any symptoms. An animal 
the muscles of which are swarming with lning trichina 1 may be well nourished 
and healthv-liioking. An important'point also is the fact that in the hog the 
capsule does not readily become calcified, so that the parasites are not visible 
as injhe hiimanoikUseles. ’ • 

. Incidence. — Man i* infected by eating the flesh of triehinous hogs. In 
Germany, where a thorough and systematic microscopic examination ’of all 
swine ilesh is made, the pn^iortion oT triehinous hogs is about 1 in 1.852. At 
the Merlin abattoir, where the microscopic examination is conducted by a 
staff of oxer eighty men and wonidn. two portions are taken from the abdom¬ 
inal muscles, from the diaphragm, and from the intercostal muscles, and one 
piece from the niu-i les of the larynx and tongue. A special compressor is 
used to Hatton the fragments of the muscle, and the examination is made 
with a magnifying power of from ID to IDO diameters. Statistics are not 
available in England. In America inspections have been made since 1892. 
The percentage of animal' found infected ha* ranged from 1.04 to 1.95. 

in ISStl, in conjunction with A. \V. Clement, I examined 1,000 hor^c at 
the Montreal abattoir, and found only 1 infected. 

Modes of Infection. — The danger of infection depends entirely upon 
the mode of preparation of the flesh. Thorough cooking, so that all parts 
of the meat reach tin;boiling point, destroys the parasites; but in large joints 
the central portions are often not raised to this temperature. The frequency 
of the disease in different countries depends largely upon the habits of the 
people 1 is the preparation of pork, in North (lermany, where raw ham and 
W'nrst an 1 freely eaten, the greatest number of instance's have occurred. ’ In 
South (lermany. France, and England cases are rare. In the United States? 
the greatest number of persons attacked have been Germans. Salting and 
smoking the Ilesh are not always siillieieiit. and the Havre experiments showed 
that, animals are readily infected when fed with portions of the piekletj or 
the smoked meat as prepared in America. Carl ITaenkel, however, states 
that the oxp5rimenls on this point have been negative, and that it is very 
doubtful if unerases of trichiniasis in Germany have been caused by Amer¬ 
ican pork. ‘Germany has yet to show a single ease of trichiniasis due to pork 
of unquestioned American origin. 

Frequency of Infection. —II. U. Williams, of Uutfalo, made a thorough 
study of the 1 , muscle from 505 unseleeted autopsies, and found 2' eases of 
trichiniasis, 5..'! per cent* The subjects had all died of cause's other than 
trichmiasis. This important study shows how wide-spread is the disease, 
nnd that in reality we frequently overlook the sporadic form, a mistake which 
is now loss often made, owing to T. II. Brown's discovery of the associated 
eosinophiliu. 

S 
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Hie disease often occurs in endemics, a large number of piM-soiift'hofng 
infected from a single source. Among (lie lies! known of these, one ogrurred 
at Hfid^rslebcn, in which there were 3iiT persons alteeied, and anojher 
Umcrsleben, iu which there were 250 persons atiackcd. The extensive out¬ 
breaks of iliis sort have belli, with few exceptions, in Morlli (lerniany, and 
they are a comment on the ineflffcieney of (lie inspection. The statistics on. 
the subject in the ffnitfcd State* by Alfred Mann, iiy the late If. A. .Packard, 
of Philadelphia, and more exhaustively by ('. W. Stiles, who •states that up 
to 1893 there was a total of 10!) eases; since then he says, in p. letter, 1898, 
tliere have been 40 or 50 cases reportejl. lie thinks that 000 .would cover 
the total number reported to that date. According to States. New Aork 
heads the list with ISO cases; Illinois shows 110,; Maseaehusetts v 115; Iowa, 
108. No doubt many cases escape detection, and the jiisfaSe is not vary un¬ 
common. .The sporadic cases are often overlooked, favempuses oeeiirred’in 
my wartls within a few years. , . , , 

Symptoms. —The ingestion of triehinous tle.fi i. iu>r , ftf*(ifcrily followed 
by the disease. When a limited number aye eaten only a few embryos pass to 
the muscles and may cause no symptoms. Well-characterized cast's present 
a gastro-intestinal period and a period of general infection. 

Tn the course of a few days after eating the infected meat there are signs 

gastro-intestinal disturbance—pain in the abdomen, loss of appetite, vomit¬ 
ing, and sometimes Ujarrlnca. The preliminary symptoms, however, are by 
no means constant, and iu some of the large epidemics cases have been ob¬ 
served in which they have been absent. In other instances the gastro-intestinal 
features have been marked from the outset, and the attack has resembled 
•cholera nostras. , Pain in dilfercuj: parts of the body, general debility, and 
weakness have been noted in some of the epidemics. 

Tire invasion symptoms occur between the seventh and the tenth day, 
’sometimes not until the md of-the second week. There is fever, except in 
very mild cases. Chills are not common. The thermometer mav register 
102° or 104°, and the fever is usually remittent or intermittent. The migra¬ 
tion of the parasites into the muscles excites a more or less intense 1 myositis, 
which is characterized by pain on pressure and movement, and by swelling and 
tension of the muscles, over which the skin may he (edematous. The limbs 
are placed in the positions in which the muscles arc in least tension. The 
involvement of the muscles of mastication and of the larynx may cause diffi¬ 
culty in chewing and swallowing. In severe cases the involvement of the dia¬ 
phragm and intercostal muscles may lead to intense dyspnoea, which sometimes 
proves fatal. <lidcma, a feature of great importance, may lie early iu the fuee, 
particularly about the eyes. Later it occurs in the extremitrs wlion the swell¬ 
ing and stiffness yf the muscles are at their height.■ Profuse sweats, itiiigling 
md itching of the skin, and in some instances urticaria, have been described. 

BXiflflO.—A marked leucoeytosis, which may reach above .40.0(10, is present. 
\ special feature is the extraordinary increase in the number of eosinophilic 
-ells, which may comprise more than 50 per cent of all the leucocytes. There 
vere in fpur years, in the Johns Hopkins Hospital, 7 eases in which this eosin- 
•philia was most pronounced. In 4 of them the diagnosis was actually sug- 
;ested by the great, in crease in the eosinophiles; in 1 ease they reached 08. 
>er cent of the total number of leucocytes. 
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r .J|Lk general ttttkiiion is much disturb'*! and the'*patiaui. becomes ennmi- 
4iai/in>d often juiiumie, particularly in the protracted eases. The patellar 
tfcnrtoft'rellex may^ be absent. ’ TJie .pajjents are usually conscious, except in 
cases of very intense infection, in which the delirium, dry tongue, and tremor 
give a picture suggesting typhoid fever. In addition to the dyspnoea present 
•in the severer infections, there may lie bronchitis, and in the fatal cases pneu- 
inoni.a or pleurisy. Jn some epidemics pnlynrBi has been a’common symptom. 
Albuminuria is frequent. 

The intensity'.and duration of the symptoms depend entirely upon the 
grade of infection. In the mild cases recovery is complete in from ten to 
fourteen days. In the severe forms convalescence is not established for six 
or eight weeks, and it may bo mouthy before the patient recovers the muscular 
strength. One case*injthe Iledersleben epidemic was weak eight vears after 
the attack. ■ -M “ 

Of Vi fat^^sM^B the Iledersleben epidemic, the greatest mortality oc¬ 
curred iu the||imand fifth and sixth weeks; namely, 52 eases. Two died 
in the second ‘week with severe choleraic symptoms. 

The mortality has ranged in different outbreaks from 1 or 2 per cent to 
30 per cent. In tile Iledersleben epidemic 101 persons died. Among 456 
cases reported in the United States there were 123 deaths. 

Tlie anatomical changes are ehieflv in the voluntary muscles. The tri- 
chinas enter the primitive muscle bundles, which undergo granular degenera¬ 
tion with marked nuclear proliferation. There is a local myositis, and 
gradually about, the parasite a cyst wall is formed. These changes, as wgll 
as the remarkable alterations in the blood, have been described in full by 
Thomas It. Brown, t'olinhcim has described a fatty degeneration of the 
liver and enlargement of the mesenteric glands. At the time of death in 
the fourth or tiftli week or later, the adult trichinae are still found in the 
intestines. " * • 


The prognosis depends much upon the quantity of infected meat, which has 
been eaten and the number of trichina; which mature in the intestines. In 
children !hc outlook is more favorable. Early diarrhoea and moderately 
intense gastro-intestinal symptoms are, as a rule, more favorable than con¬ 
stipation. 

Diagnosis. —The disease should always he suspected when a large-birth¬ 
day party or Fcsl among Germans is followed by eases of apparent typhoid 
fever. The parasites may be found in the remnants of the bam or sausages 
used on the occasion. The worms may he discovered in the stools. The stools 
should he spread on a glass plate or black background and examined with a 
low-power leys, when the trichina* are seen as small, glistening, silvery threads. 
In doubt fid enstjji the diagnosis may be made bv the removal of a small frag¬ 
ment of muscle. A special harpoon lias been devised for this purpose, by 
means of which a small portion of the biceps or of the pectoral niiiselc may 
lie readily removed. Fndey cocaine anaesthesia an incision may he made and 
n smaW fragment removed. The disease may lie mistaken for acute rheuma¬ 
tism, particularly as the pains are so severe ou movement, hut tljere is no 
special swelling of the joints. The great increase in the eosinophiles in the 
blood is, ns mentioned above, a most suggestive point* in diagnosis. .The 
tenderness is in the muscles both on pressure and on movement. The intensity 
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. . • has led fo Ilii' diagnosis of 

of flic gastro-infestinal symptom. ■ |„„|,||,.ss described as*iypli.>ni 

cliojero. -Urn. of flic ^ 

finer, wliiili the wwnr ™»’«. to . . 1 .nwmhlo. 


jv,v *) *■*—■■ ’ , , I ,1 <\iiiiitutiis soiiu'whiit rcwmbli*. 

delirium, dry tongue, «™| JJtb'Tt'n-ion amt-swelling. .edema, puriuuliirly 
The pains in the muscles, ruth - 1 { ■ Ull 

about the eyes, and shortness oi buath. .m 


taut diagnostn* 


points. ., , . .... ] low n\\ i lie hero lift- diseased 

jPronhvlaxis.—It is not delimit ly I'tipw . , . 

It has been thought ^ ra!- a.v'lf!^! Z ealing 

jwtioim of tho triehiiioiis ilU’of’swine. The as ,^ 

be grain-ieH, and not. as so common, «illo\\n o ta <» J« . . . 

factory prophylaxis is the complete cooking <>t pork and sa. sa .'s an I J . 
custom iu-England,'Frame. South tic-many, and the 1 mted Stubs, immu¬ 
nity is largely due. ... 

Treatment.—If it lias been disemernl within lwi*nty-f.»ur or thirtv-ix 
hours that a large number of persons have eaten inl’e.-led meat, the indications 
are to thoroughly evacuate the gastm-intostmal .anal. Purgatives of rhubarb 
and senna may be given, or an oecaMonal dose of calomel. (ihecrin lias been 
recommended in large doses, in order that by passing into the mt.“■tines it may 
jy its hygroscopic properties destroy the worm. Male-fern, kauiala. santonin, 
and thymol have all .been recommended in tin- stage. Turpentine may lie 
tried in full doses. There is no doubt that iharrluea in the first week or ten 
days of the infection is distinctly favorable. The indications in the stage 
of invasion arc io-relieve the pains, to secure sleep, and to support the pa¬ 
tient’s strength. There are no medicines ulii.li have any'intluence upon the 
embryos in their migration through the muscles. 


in. ANKYLOSTOMIASIS. 

(Uncinariasis; Hook-Worm Disease; Miner’s Anaemia; Egyptian Chlorosis, etc.) 

History.— In IS 1.3 llubbii first described flic book-worm in man. (Jrie- 
singer demonstrated its connection, with the Egyptian chlorosis, a disease 
which Sandwith states is mentioned by the old Egyptian writers of between 
three and four thousand years ago. Subsequently the disease was described 
id the tunnel-workers at St. (lotliard, and irom this time on has been recog¬ 
nized as a p ..i mp ortant cause of tropical anunnia and the ainumia (^-miners, 
Uriek-wnrkcrs, anil tunnel-workers. 

Incidence. I he parasite is widely spread in tropicifi and subtropical 
countries, an.l is one of the most fatal of all parasitic diseases, In Porto 
hico, in 1906—7 moic tlian 89,000 cases were treated by the permanent com¬ 
mission. An attempt is being made to stamp out the disease, which causes 
thousands of deaths, usually by a progressive ameyiia with anasarca. While, it 
was known that a few eases occurred in the United Stales, it, was not until the 
interest jtroused in’tropieal diseases by the SpaiiisJi-Ameriean War and the 
work of Ashford in I’orto Hico that the attention of American'physicians was 
called to the disease! Reports of eases were published in 1901 and 1903 and 
in the latter year StilwUook up the study of the problem and demonstrated to 
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ilil’ astonishment of I ho profession that jibe disease was 'endemic in many 
plai^Vaml was I lie cause of (lie common nmemia of flic Southern States. 
li lias,been found among the miners in Pennsylvania, but fortunately not 
to any great extent. Jn the Phdippines it is not uncommon. Among the 
miners of Germany and Austrfj-IIungary the disease lias increased very much 
.of late years. The disease is very prevalent 4 in Westphalia. During the year 
11)03, 3,000 patients were treated for ankylostomiasis in tlA? Boehuin Hospital. 
lu~EngltUid much.interest was aroused in the discovery by Haldane that the 
luiuania of.the Garnish miners wa.t due to the ankvlostoma. In Egypt the dis¬ 
ease is verji prevalent, not only among the natives, hut among the Indian 
coolies. The superb monograph of J.oos of the Government school, Cairo, 
may be referred to for details of the biology of the parasite. It prevails 
extensively in Queensland. * 

* Parasite.—The worm is a strongyle, occurring in two forms, the Old- 
World /LuJiylustuma duodena Ie and the New-World ['rtrinuria atu.eritana, de¬ 
scribed by Stiles. Loos aifd Stiles now believe that the American species 
should not be classed with I’minaria, and the new name of Necatoi: aiucri- 
ro/jus is suggested. The parasites have the same general characters; tta males 
are t4»-H-mni. in length, the females HI to 18 mm. The American worm is 
the longer, and has well-marked specific peculiarities. The mouth is provided 
with a heavy armature of sharp teeth, with which they pierce the mucosa 
of the bowel, and by means of a strong muscular (esophagus suck the blood. 
The male has a prominent caudal expansion or bursa. The eggs are G4 to 
1(> n by 3(5 to In n in the American form, and 5’i to (it) g by 3'.' g in the Euro¬ 
pean form: they are laid in segmentation, forming very characteristic bodies 
in the fares of infected persons. 

The development is direct without an intermediate host. The embryo 
lives in the water or moist ground and passes through the rhabditiforip stage. 
The mode of entrance into the body has been lnuclj discussed. The larva 1 may 
live for months in the mud and water of the mines. It may he .taken into the 
body with the drinking-water or with the dirt from the hands of the miners 
and tunhel-workers, or in the soil deliberately eaten in some instances by 
the earth feeders—the geophagi-—in the Southern States. Lyos showed that 
the embryo worms readily enter the skin and are carried by the veins to the? 
right side of the heart and to the lungs. Escaping from the pulmonary ves¬ 
sels into the air spaces, they pass up the bronchi and trachea to the pharynx 
and so down the gullet to the stomach ami intestines. These remarkable obser¬ 
vations of Isms have been continued by Scliaudinn. Bentley. Allen .1. Smith, 
and others have suggested that the “ground-itch”’ of the tropics, a peculiar 
form of dermatitis, may he due to the penetration of the skin by the ankv- 
lostoma embryos, and Boycott and Haldane think that the skin eruption 
known as the * bunches ” in the Cornish miners may be associated with the 
entrance of the worms. 

The-adult worm lives in the small intestine, ehieflv.jjj the jejunum, but 
it miyr he found in the duftdenum or in the colon, rarely in the stomach. The 
duration of life in the hoxvel has not been determined. It is probably a 
matter of years. The liability to reinfection is of course very groift. 

Symptoms. —The following factors, referred to by Stiles in his monograph 
(Hygienic Laboratory Bulletin, No. 10. Washington, fi)03), have to b*e con- 
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sidered: The constant-drain on the system by the sucking of blood {jin no 
longer as formerly be regarded as the chief cause of the ana'inia. Throftgli the 
• wounds bacterial infection may take placeJ the wall of the'bowel may 1#*; 
much tliiHwned and degenerated, so that its functions are interfered with; 
aud/lastly, it is quite possible that toxic substances are produced by the para¬ 
sites which act injuriously upon the patient. Blood is rarely found in the' 
stools. 

A considerable number of parasites must be present fo cn\isc uny symp¬ 
toms. The investigations of many physicians in (lie Soiifhern (Stales lime 
shown that in some districts a very considerable percentage ol even compara¬ 
tively healthy children have the ova in the stools. Among miners the nnanuia 
may be absent, as shown by the studies of Haldane and Boycott in ('ormvall. 
Stiles groups the cases into the three divisions of light, lfiedium, and‘severe. 
At JJie onset in the stage of incubation there may be gastro-intestinal irrita¬ 
tion, anti, according to Sand with, fever. In the advanced condition anamiia 
is the most characteristic feature. The skin is of a dirty, muddy hue, some¬ 
times of a waxy white color. In the Sputhem States it is known as the 
Florida complexion. There is a lack of lustre in the eyes and a dull, heavy 
expression, and Stiles thinks there is something very characteristic about the 
blank, lack-lustre stare in this disease. In children* there is much interfer¬ 
ence in the growth, so that they are stunted and ill-developed. As the dis¬ 
ease advances and the anannia becomes more pronounced, the liver and the 
spleen become somewhat enlarged, and there is an effusion into the abdomen, 
80 r that there is a pot-bellied condition,,due partly to the causes just men¬ 
tioned and partly to the flatulent distention. (Edema of the feet is not 
uncommon. The eardio-vascular features are those of severe anamiia—palpi¬ 
tation, shortness of breath, cardiac bruits. In a very characteristic case in 
my wards from North Carolina, in which the blood was carefully studied 
by Boggs, the red blood-corpuscles were 2,712,000, ba'Tuoglobin 37 per cent, 
leucocytes 55/WO. The differential count gave polynuclear neutrophiles 51.8; 
small mononuclears 26.4; large mononuclears 15.1; oosinophiles 4.6; mast- 
cells 3.8. The eosinophilia is a most important feature of the disease, being 
present in 94 per cent of the cases (Boycott and Haldane). 

Diagnosis.—The diagnosis is very simple. The eggs are characteristic. 
It is well to examine the stools after the use of the thymol. Stiles states 
that the blotting-paper test is useful when a microscopical examination 
eaa not be made. A portion of the fax-es is placed upon white blotting- 
paper, and if allowed to stand for aliout an hour there pv a reddish- 
brown stain suggestive of blood. Eosinophilia is a most valuable diag¬ 
nostic sign. 1 , 

Some idea of tjie intensity of the infection may be gained by the number 
of ova in the cubic centimetre of fasces. Grasse, quoted by Manson, states that 
from -150 to 180 eggs per cubic centimetre indicates an infection of about 
1,000 worms. 

Prophylaxis.— In the rural districts of the Southern Stales the disease 
is associated with the absence of proper sanitary conditions, particularly 
latrines, eic. The infection is moiacommon in tlie summer than in the win¬ 
ter, and whites appear to ho relatively more frequently attacked than the 
blacks. In infected regions the wearing of shoes should be made compulsory. 
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The prophylaxis in miners is an important national problem. New miners 
' sliourcHpass a careful medical examination.* Infected miners before resuming 
work should present a certificate ef freedom from the disease. Each working 
colliery should provide suitable closet accommodation, in infected mines, 1 to 
every 20 men of the total staff. ,They are to be emptied and disinfected daily. 
These regulations, adopted in Hungary, as given by Oliver, will, do much to 
limit the spread of the disease. 

, Prognojis.-*-Thy prognosis is good, except in the advanced cases of ame- 
mia. The figures already stated from Porto Ilico indicate its fatality under 
suitable conditions. Ashford and King estimate that at least 30 per cent 
of the deaths are due to it. 

Treatment. —After a few t days’ preliminary dieting the patient is given 
lut lf a- rir a eh m of thymol, xepeated ih two hours, and then two hours later a 
do*e of castor oil. Sandwith states that about a drachm of thymol in the 
lvventy-four hours is perfectly efficacious. He reconynends gi\Lug_lhcsthymol' 
inhrandy-er wlvisky. In ver f debilitated patients it should be given in smaller 
doses and over a longer period. The stools should be carefully examined 
at intervals of a few days, and the treatment should he repeated if the ova are 
still present. The worms are not always easy to destroy. Male-fern may he 
given in doses of from a drachm to Iwo drachms, followed by a saline purge.* 
The general treatment is that of anaunia. 

. FILARIASIS. 

For a full discussion of the zoological relations of this important groflp, 
see Stiles’ article «i my “ System of Medicine,” Yol. 1. 

Under the general term Filaria sanguinis hoininis three species of nema¬ 
todes arc included: 

Filaria banerofti, Cobold A 1877. This is the ordinary blood filaria.* The 
embryos are found in the jieriphcrul circulation onfy during sleep or at night. 
The mosquito is the intermediate host. The embryos measure *7(Lie-340-'/t 
long by tt- n I jjv broad; tail pointed. The adult male measures 83 mm. long 
by 0.107 mm. broad; the tail forms two turns of a spiral. Thsyadult fcnjale 
measures 155 nun. long by 0.715 mm. broad; vulva 2.56 mm.'from anterior, 
extremity; eggs 38 ji by 14 p. This is the species to which the liaanatochy- 
luxia and elgjiliaiUiasis are attributed. 

Filaria diurna, Munson, 1891. The larva? agree with the preceding, 
except that Manson indicates‘the absence of granules in the axis of the hotly. 
The worms occur in the peripheral circulation only during the day. or when 
the patient sta.ys,awake. Munson suspects that the Filaria loa represents the 
adult stage.* 

Filaria perStans, Manson, 1891. Only the eniki^iis- rfro-kaown. These 
are much smaller than the preceding—200 p long, posterior extremity obtuse, 
anterior extremity with a sort of retractile-rostellum. 

Manson is inclined to*regard the Filaria. pcrslans ns the cause of craw- 
.rraw, a papillo-pustular skin eruption of the west coast of Africa, which is 
• probably the same as Niellv’s dermahm juirasilaire, the'parasite ot .which was 
called by Blanchard Jlluiltdills-Xieihji. Manson has shown that in the blood 
of the aboriginal Indians in British Guiana there-a re *t wo forms of filarial 
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embryos which differ somewhat from the ordinary types. Daniels and Uiwaril 
liave shown the extraordinary prevalence of these parasites in the aborigines— 
fully 58 per cent. Daniels has found the mature lilaria* in ^wo subjects in th'6 
upper part of the mesentery, near the pancreas and in the suhpericardial fat. 

The most important of these js the Filari/l Bancro/li, which produces the 
hannatochylu'Ha and the lymph-scrotum. 

The female produces an extraordinary number of embryos, which enter the 
blood current through the lymphatics. Kaeji embryo is wifliin its ,shell, which 
is elongated, scarcely perceptible, and in no way impedes the movements. 
They are about the ninetieth part of an inch in length and the'diameler of 
a red blood-corpuscle in thickness, so that limy readily pass through the 
capillaries. They mpve with the greatest,aeti\ily* and form very striking and 
readily recognized objects in a blood-drop under the microscope. A rJhnark- 
nblefeature is the periodicity in the occurrence of the embryos in the blood. 
Tu the (faytime they are almost or entirely ab.-ext. whereas at night, in typical 
eases, they arc present in large numbers. If. howe\er. as Stephen Mackenzie 
has shown, the patient, mersing his habits, sleeps during the day. the peri¬ 
odicity is reversed. Tn the case reported by Lnthrop and Pratt the number 
of embryos per cubic centimetre of blood was <nlculated hourly during 
the night; it rose steadily from four o’clock in the afternoon till midnight, 
when 2,100 per e.cm. were present, then fell, none being found at tui o’clock 
the following morning. The further development id' the embryos is associated 
with the mosquito, which at night sucks the blood and in this way frees them 
fnjm the body. After developing a little it was thought that they were set 
free in the water by the death of the host. S. P. James has found them in 
the tissues of the proboscis of the mosquito, and the infection is probably 
direct, as in malaria. The lilaria* may be present in the bodv without causing 
tiny symptoms. In the blood ol animals lilaria* arc \crv common ami rarely 
cause inconvenience. It iJ only when the adull worms or (lie mu block the 
lymph channels that certain detinife s\mp(oms incur. Munson suggests-Thut 
it is the ova (prematurely discharged), which arc considerably shorter and 
thicker than the full-grown embryos, which block the lymph channels and pro- 
luce the conditions of hicmatochy 1 ui’la, elephantiasis, anil Ivmph-scrotnm. 

The parasite is widely distributed, particularly in tropical and subtropical 
.ountries. Guiteras has shown that the disease prevails extensively in the 
southern States, and since his paper appeared emilribulions liave been made 
oy«Matas, of New Orleans, Mastin, of Mobile, |), ; Sausstire, of Charleston, 
and Opic. 

The effects produced may be described under the following conditions: 

1. II/HM ,vTOi:u. y r.l;itt a. Without any external manifiVlalivns, and in 
many cases without special disturbance of hcalflt. flu*'subject from time to 
tune passes urine of an opaque while, milky appearance, or bloody, or a obv¬ 
ious fluid which on settling shows a slightly reddish dot. The urine may he 
normall in quantity or increased. The condition i* usually intermittent, and 
the parent may pass normal urine for weeks or months at a time. Miero- 


*nymirs mine contains minute molecular fat granules, usually 
rcd.hlood-corpiwclcs in various amounls. The embryos were first discovered 
by Demarquay, at Paris and in the urine l.v Wueherer at llahia in 

I860. It is remarkable for liovv long the condition may persist without sLri- 
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oub uqpairmeiit of tin- health. A patient, Sent to me liy Dawson, of Charles¬ 
ton, haS had ha-matochylima intermittently for eighteen years. The only 
iilconvctiience has .been in the passage of the blood-elots which collect in the 
bladder. At times lie has also uneasy sensations in the lumbar region. The 
embryos are present in his blood at night in Jarge numbers. Chyluria is not 
ft 1 ways due to the filaria. The noil-parasitic form of the disease fs considered 
elsewhere. 

Opportunities for studying the, anatomical condition of these cases rarely 
occur. In Hie eusjMloseribed by Stephen -Mackenzie the renal and peritoneal 
lymph plexuSes were enormously enlarged, extending from the diaphragm to 
thc pelvis. The thoracic duet above the diaphragm vun impervious. 

»• Jam en-SnioTi'.n and'eertain, forms of eleiilinnlionis are a 1 > caused 
by # the lilaria. In ibe former tin 1 tissue’s of the scrotum are enormously 
thhjiened and the distended lymph-vessels may lie plainly seen.- A dear, 
sometimes a turbid, fluid follows puncture of the skin. The question of the 
relation of lilaria; to the forms of tropical elephantiasis lias been reopened, 
and it seems doubtful if all depends upon filaria-. 

Treatment.— So far as 1 know, no drug destroys the cinhno- in the blood. 
In infected districts the drinking-water should be boiled or filtered. In, 
eases of chyluria the patients should Use a dry diet and avoid all excess of* 
fat. The chyle may disappear quite rapidly from the urine under these meas¬ 
ures, but it does not necessarily indicate' that the case is cured. So long as 
clots and albumin are present the leak in the lymphoid varix is not healed, 
although the fat. not being supplied to the chyle, may not be present. »A 
single tumblerful of milk will at once giu- ocular proof of the pntenev or 
otherwise of the rtfpture in the \arix (.Mnnaon). 

The surgical treatment of some of these cases is mo-t successful, particu¬ 
larly in the removal of the adult lilaria- from the enlarged lymph-glands, 
especially in the groin*. Maitland states that during seven years opera¬ 
tions of this kind June been performed without serious symptoms. In a 
ease of Primrose's. of Toronto, the parasites were absent from the blood six 
and a half months after operation. 

V. DBACONTIASIS (Guinea-worm Disease). 

The Filaria or Dracunculus medinensis is a widely spread parasite in 
parts of Africa and the East Indies. In the United States instances occa¬ 
sionally occur,. Jarvis reports a ease in a post chaplain who had lived at 
Fortress Monroe, Yu., for thirty years. Van Harlingen's patient, a mail 
aged forty-svven,*had never lived out of Philadelphia, so that the worm 
must lie include^ among the parasites of this country. A majority of the 
eases reported in American journals have been imported. 

Only the female is known. If develops in the subcutaneous and inter¬ 
muscular connective tissues and produces vesicles and abscesses. In the 
large majority of the eases the parasite is found in (lie leg. Of 181 eases, 
ill Ik’f the worm was I'dhnd in the feel. limes in the'leg. and It, times in 
lh(‘ thigh, it is usually solitary, though there are cases on record in which 
six or more have liecn present. It is cylindrical in form, about 'i mm. in 
diameter, and from 50 to 80 cm. in length. 
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The worm gains entrance to tlyj system through the stomach, not through 
the skin, as was formerly supposed. It is probable that botli mqJ^ and 
female are ingested; but the former dies and is discharged, while the latter 
after impregnation penetrates the intestine and attains it^full development 
in the subcutaneous tissues, where it may remain quiescent for a long time 
and can be /elt beneath the skih like a bundle of string. The worm con-, 
tains an enormous'number o>f living embryos, and to enable them .to escape 
she travels slowly downward head first, and, as mentioned, usually reaches 
the foot or ankle. The head then penetrates the skin and the epidermis 
forms a little vesicle, which ruptures, and a small ulcer is left, gt tin* liottom 
of which the head often protrudes The distended uterus ruptures and 
the embryos are discharged in a whitish fluid., After getting rid of them 
the worm will spontaneously leave her" host. In thefwater the -embryos 
develop in the cyelops—a small crustacean—and it seems likely that man 
is infected by drinking the water containing these developed larva;. 

When the worm first appears it should not? be disturbed, as after par¬ 
turition she may leave spontaneously. When the worm begins to come out 
a common procedure is to roll it round a portion of smooth wood and in 
this way prevent the retraction, and each day wind a little more until the 
‘entire worm is withdrawn. It is stated that spend care must lie taken to 
prevent tearing of the worm, as disastrous consequences sometimes follow, 
probably from the irritation caused by (he migration of the embryos. 

The parasite may be excised entire, or killed by injections of bichloride 
ofmdcury (L to 1,000). It is stated that, the leaves of the plant called 
muirpaUeA^are almost a specific in the disease. Asaftetida in full doses is 
said to kill the worm. 

In East Africa Kolb states tliat lie found in the abdominal cavity of 
a recently killed native Massai several large nematode worms believed to 
be allied to the filaria meilinensis. lie thinks this pivasite is possibly asso¬ 
ciated with ydiat is known as the Massni disease, characterized by attacks of 
fever lasting some three days, with tenderness of the abdomen and vomit¬ 
ing. Kolb thinks that in these cases the filaria 1 which have hoiomv" encysted 
about the liver “as a normal event in their life history btiM their cysts, the 
contents escaping into the peritoneal cavity, thereby giving rise to the symp¬ 
toms.” The sybjeet is one which requires further investigation. 


VI. OTHER NEMATODES. 

Filaria.—Among less important lilarian worms parasitic in man the 
following muy he mentioned :* Filaria hm, which is a cylindrical worm of 
about 3 cm. in length and whose habitat is beneath the conjunctiva. It has 
been found on the West African coast, in Brazil, and in Hie West Indies. 
Filaria lentvt, which has been found in a cataract. Tima* specimens have 
been found together. lilaiia hibialis , which lias been found in a pustule 
in the upper lip. Filaria haminis oris, which wtfs dcserilicd by Is-idy from 
the mouth of a child. Filaria bronrhialis. whic h has been found oevasion- 

ally in the trachea, ami bronchi. This parasite has been ... in a few- 

ease* in the TTronebiples and in the lungs. There is , 10 evidence that it over 
produces an extensive verminous bronchitis similar to that which 1 have 
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describ’d in dogs. Filnria iiumHim« the ^ommon Filina sanguinis of the 
dog-^fc which Howlhy lias described two eases in man. ease with 

hrinatiyia female worms were found in the portal vein, and' the ovu were 
pr@UlU.iu the thickened bladder wall and in the ureters. 

Trichocephalus dispar ( W iMi’-vvo it.vi).—This parasite is not infrequently 
found in the eieeum and largoTiilesTine of man. it measures from 4 to 5 cm. 
Ill length* the male being somewhat shorter Mufti the femhle. <l’he worm is 
readily reuognfsied *by the remarkable dilTerenee between the anterior and 
posterior pyrtion* The former,’which forms at least three fifths of the 
body, is extremely thin and hair-like in contrast to the thick hinder por¬ 
tion of the body, which in the female is conical and pointed, and in the 
male more old use and usually rolled like a spring. T1 m-egg* -are ava 1, lctnon- 
slpilicd* <>.05 mm. iti length, and each is provided with a button-like pro¬ 
jection. . 

The. number of the worms .found |s variable, as many as a thousand Sav¬ 
ing been counted. It is a widely spread parasite. In parts of Europe it 
occurs in from 10 to ,‘i0 per cent of all bodies examined, but in the United 
States it is not so common. The triclioceph&lus rarely causes symptoms. 
French and Boycott found ma in 10 of 500 Guy’s TTospital patients. They 
found no etiological relationship of the parasite to appendicitis. Several eases 
have been reported in which profound an&'mia lias occurred in connection 
with this parasite, usually with diarrhoea. Enormous numbers may be pres¬ 
ent, as in Rudolph's ease, without producing any symptoms. 

Tluijliugnosis is readily made by the examination of the fieees, which con¬ 
tain, sometimes in great abundance, the characteristic lemon-shaped, hard, 
dark-brow n eggs. • 

Dicotophyme gigas (KivrnoxnYi.un tin;vs).—This enormous nematode, 
the male of which mcu'urc- about a., foot ill length and the female .about 
throe feet, occurs in vary many animals and has occasionally been met with 
in man. It is usually found in the renal region and may entirely destroy 
the kidney. 

Anguillula aceti. —The Anguillula aceti, or vinegar eel, is sometimes 
present in tho urine (m one ease it is said from the bladder). It is most 
probably a contamination from a dirty bottle in which the urine is col¬ 
lected. 

Strongyloides intestinalis. —Under this name are now included the small 
nematode worms found in the faves and formerly described as Anguillvjii 
xlrrraralj *. Anguillula iutesUnnlis. and Jlliabdoncmti intestinal!'.. This para¬ 
site occurs abundantly in the stools of the endemic diarrhoea of hot countries, 
and hriR been specially described by the French in the diarrhiea of Cochin- 
China. It has Ixx-n found in Manila by Strong, and thnv eases have been 
reported from nij clinic by W. S. Thayer. It is stated that llie worms occupy 
all parts of the intestines, and have even been found in the biliary and pan¬ 
creatic ducts. ' It is only when they are in very large numliors that they pro¬ 
duce syvore dili!Th<ea and ifniemin. 

Acanthocephala (Ty,yitx-ujiuusn Wokms). —The (Ugantorhynchus or 
'EcMnorhjjnchus gigas is a common parasite in the intestine of the’hog and 
attains a "large size. The larvae develop in cockchafer grubs. The Ameri¬ 
can intermediate host is the dune hug (Stilt's). Lambl found a small 
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Echinorhjiiichus in the intestine of a boy. Wolfit s specimen, why'll wa- 
found encysted in the intestine of a soldier at Netley, is stated by ^iolioli 
probably not to have been an Echinorhynuhns. Recently a case of Echini) 
rliynchus moniliformis has been described in Italy by Grassi and Gulandruccio 


F. PAftASITIC 'ATtiVCIINIDA AND TICKS. 

Pentastomes.—1. Ltxguati'La rhinama (PiiUaslo.nj.a^ liniioJilcs) has a 
somewhat lancet-shaped body. the female being front .‘1 to 4 intjies in length, 
the male,,about,an inch in length. The. body is tattering and marked by 
numerous rings. The adult worm infests the frontal sirmscs and nostrils 
ofThe dog, more rarely of the horse. ‘The larval form, which is kpown its 

the T.ingunfulf, enj-ynh, (Prilttlstolll Hill (ll'llt il'lllll t II III) , is SCCI1 ill t llO illtCVIlM I 

organsj particularly the liver, but has also been found in the kidney. The 
ad+dt worm has been found in the nostVil of n'ufn. but is very rare and seldom 
occasions any inconvenience. The larva' are by no means uncommon, par¬ 
ticularly in parts of Germany. 

2. T he Por ooepiia r.t;s co.vstrictus (Penlaslomum coiistriifiiiii), which is 
about the length of half an inch, with twenty-three rings on the abdomen, 
was found by Aitken in the liver and lungs of a soldier of a West Indian 
regiment. 

The parasite is very rare. Flint refers to a Missouri case in which front 
75 to 100 of the parasites were expectorated. The liver was enlarged and 
tne parasites probably occupied this region. In 18(59 1 saw a specimen which 
had been passed with the urine by a patient of James, 11. Richardson, of 
Toronto. 


Demodex (Acarus) folliculorum (var. hominis). —A minute parasite, front 
0.3 mm. to 0.4 mm, in length, which lives in the seliyccouh follicles, particu¬ 
larly of the, face. It is doubtful whether it product's any symptoms. Pos¬ 
sibly when in large numbers they may excite inllammation of the follicles, 
leading to acne. 

Sarcoptes,(Acarus) scabiei (I'EGw-lA'sfior).—-This is the most important 
of the arachnid parasites, as it produces troublesome and distressing skin 
eruptions. Thejtale is 0.23 mm. in length and 0.19 mm. in breadth; the 
female is 0.45 nun. in length and 0.35 mm. in width. The female can be 


spen readily with the naked eye and has a pearly-white color. It is not so 
common a parasite in the United States and Canada as in Kit rope. 

,The insect lives in a small burrow, about 1 cm. in length,'which it makes 
for itself in the epidermis. • At . the end of this hurro^ the female lives. 
The male is seldom found. The chief seat of the parnsiTi''TA''nV'fTie' fold- 
where the skin ft most delicate, as in the web between tin!’fingers anti toes, 
the backs of the hands, the axilla, and the front of the abdomen. The head 
and face arc rarely involved. The. lesions which result from the presence 
of the itch insect are very numerous and result! largely from the irritation 
of the scratching. . The commonest is a papular and vesicular rash', or, in 
children; an ecthymatous eruption. The irritation and postulation which 
follow the scratching may completely destroy the burrows, but in typical 
cases there is rarely doubt as to the diagnosis. 
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Hm. toteient is,gimple. It should consist of warm h a t ha- with a thor¬ 
ough irae of a soft soap, after which the « lrin ..ahnu |fl b g ai^int f rl with sul- 
p fiur ointm ent. w(iieh in the case of children should bo diluted. An oint¬ 
ment of naphthol (drachm to the ounce) is very efficacious. 

Leptui autumnalis (ILuivkh* Bug).—-T hjs redtlish-colored parasite, about 
half a millimetre in size, is often found in large numbers in fields and in 
gardens. Thc^r attach themselves to animals 'and man*with their sharp 
proboscides?, and the booklets of tljeir legs produce a great deal of irritation. 
TluguifiUBpst frequently found on the logs. They are readily destroyed by 
,-ulphur ointhicnt or corrosive-sublimate lotions. 

Izodiasis (Tick-fe visit).—In South Africa, particularly in the western 
provinces of the Uganda Protectorate, the western districts of German East 
Africa*and the eastern regions of the Congo Free State, there is a disease 
known by this name, believed to be transmitted by a tick—the Ornithodorus 
or Argos mouhata. Christy plates that- the bite of the 0. Savignyi 3oes not 
produce any ill effects. The ticks live in old houses, and their habits are 
u*ry much like those of the common bedbug. The symptoms are pains in 
th e h a nd , bg.elt.und limbs, vomiting, fever and diarrhoea, which may last for 
from two to four weeks. Death may occur between the tenth and fifteenth 
days. A majority of the cases recover. A spirillum has been described in 
the blood by P. II. ltoss and Milne. 

The Dermqccntor occidentals is present in the Northwestern States from 
California to Montana. The bites may cause severe lymphangitis. It appears 
to be the medium of transmission of the llocky Mountain spotted fever, whjfh 
is described on p. this. 

In Arizona anfl other parts of the Southwestern States, a tick— Ornitho- 
donis nicynini —is occasionally found in the car and in the nose, causing 
suppuration and intense suffering. 

Several other varieties of ticks are occasionally found on man—the Ixodes 
riciiuu and the Dcrmaccntor Amcricanus, which are met with iu horses 
and oxen 


G. PARASITIC INSECTS. 

Pediculi (Pjitjiiiiiasis; Pediculosis). —There are three varieties of the 
laxly louse, which are found only in persons of uncleanly habits. 

Pedk'ulvs caimtis.— The male is from 1 to l.o mm. in length and Hie 
female nearly* 2 nun. The color varies somewhat with the different races 
of men. it is lijfht gray with a black margin in the European, and very 
much darker in the negro and Chinese. They are oviparous, and the 
female lays alxjut. sixty eggs, which mature in a week. The ova are 
attached to the hairs, and can be readily seen as white specks, known 
popularly as. pits. The symptoms arc irritation and itching of the scalp. 
When numerous, the insists may excite an eczema or a pustular derma¬ 
titis, which causes crusts and scabs, particularly at the hack of the head. 
,ln the most extreme cases the lmir becomes tangled 'in those crusts and 
matted together, forming at the occiput, a linn mass which is known as 
plica polonira, ns it was not infrequent among the Jewish inhabitants of 
Poland. 
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Pediculus coiti’OHJS (vestimcnlonun) . —This is considerably larg§£,than 
the head louse. It lives on the clothing, and in sucking the bloodcauscs 
minute haemorrhagic specks, which are very common about the neck, bacic, 
and abdomen. The irritation of the bites Jmui-jam se urtica ria, and the 
sc ratching ig . usually in linear t lines. In Ibng-standing cascS", "particularly 
in old dissipated characters, the skin ^becomes rough and greatly pigmented; 
a condition which’has been termed the vagabond's disease— morbui erronnm 
—and which may bo mistaken for the brpnzing of Addison’s disease. The 
pigmentation in some cases may be extreme and extern? to the face and 
buccal mucosa. 

Phtiiirius pubis differs somewhat from the other forms, and is found 
in the parts of the body covered with s\iort hairs, as the pula's; more rarely 
the axilla and eyebrows. 

The taehes bleudtres or peliomata, excited by the irritation of pcdiculi, are 
peculiar subcuticular bluish or slate-cob*red spn^s from 5 to 10 mm. In diam¬ 
eter seen about the abdomen and thighs, particularly in febrile? cases. They 
are very well pictured in Murchison's work on Fevers. The spots are more 
marked on white thin skins. They are stains caused by a pigment in the 
secretion of the salivary glands of the louse. I have never seen these macula 
cerulece, as they are also called, without finding the lice or their nits. 

Treatment. —For the Pediculus cn/iilis, when the condition is very bad, 
the hair should be cut short, as it is very dillicult to destroy thoroughly all 
the nits, llepeated saturations of the hair in coal-oil or in turpentine are 
usually efficacious, or with lotions of carbolic acid, 1 to 30. Scrupulous 
cleanliness and care arc sufficient to prevent recurrence. In the case of the 
Pediculus corporis, the clothing should be placed for houfs in a disinfecting 
oven. To allay the itching a warm hath containing 4 or 3 ounces of bicar¬ 
bonate of soda is useful. The skin may be rubbed with a lotion of carbolic 
acid, 2 drachms to the pint, with 2 ounces of glycerin. For the Phthirins 
pubis white *precipitate or ordinary mercurial ointment should be used, and 
the parts should be thoroughly washed two or three times a day with soft soap 
and water. 

Cimex lediulariun (Common Bedbug).—' The tropical and subtropical 
variety is Cimex rotutidalius (\V. S. Patton). It liven in the crevices of the 
bedstead and in the cracks in the floor and in the walls. It is nocturnal in 
its habits. The peculiar odor of the insect is caused by the secretion of a 
special gland. The parasite possesses a long proboscis, with which it sucks 
the blood. Individuals differ remarkably in the reaction to the bite of this 
insect; some are not disturbed, in the slightest by them, in others the irrita¬ 
tion causes hypenrmia and often intense urticaria. Furftigafbm with sul¬ 
phur or scouring *with corrosive-sublimate solution or kerosepe destroys them. 
Iron bedsteads should be used. 

Pulex irritans (Common Flea).— The male is from 2 to 2.5 mm. in 
length, the female from 3 to 4 mm. The flea, is a transient parasite on 
man. The bite causes a circular red spot of hyperamiia in the centre of 
which is,a little speftk wlrerc the boring apparatus has entered. The amount 
of irritation caused by the bite is variable. Many persons suffer intensely 
and*a diffuse erythema or an irritable urticaria develops; others suffer no 
inconvenience whatever. 
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The* Pule* penetrans ( sand-flea ; jiggef) is found in tropical countries, 
particslarly in the West Indies and South America. It is much smaller 
than the common Ilea, and not 'only penetrates the- skin, but burrows and 
produces an inllariimation with pustular or vesicular swelling. It most fre¬ 
quently attacks the feet. It is* readily removed with a needle. Where they 
exist in large numbers the essential oils are used on the feet as a preventive. 

H. PARASITIC FLIES. 

MYIASIS (Myiosis). 

The accidental invasion of the body cavities and of the skin by the larvae 
of the vliptera is kitBwii as myiasis. 

'The larva* of the Luuilia macellaria, the so-called screw-worm, have been 
found in the nose, in wounds, and ip the vagina after delivery. They can 
be removed readily with the forceps; if there is any difficulty, thorough 
cleansing and the application of iyr antiseptic bandage is sufficient to kill 
them. The ova of the blue-lwttle fly may be deposited in the nostrils, the 
ears, or the conjunctiva—the myiasis narium, aurium, conjunctiva!. This 
invasion rarely takes place unless these regions arc the seat of the disease.* 
In the nose and in the ear the larva* may cause serious inflammation. Even 
the urethra has not been spared in these dipterous invasions. 

Gastrointestinal myiasis may result from the swallowing of the larvse of 
the common house-Hv or of species of the genus Anthomyia. There are mapy 
cases on record in which the larvae of the Musca domeslica have been dis¬ 
charged by vomiting. Instances in whicli.dipterous larva! have been passed 
in the ficces are less common. Finlnyson, of Glasgow, has reported an inter¬ 
esting case in a physician, who, after protracted constipation and pain in 
the back and sides, jftssed large numbers of the* larva; of the flower-fly— 
Anthomyia canicularis. Among other forms of larva? or gentlea, as they are 
sometimes called, which have been found in the feces, are those of the com¬ 
mon house-fly, the blue-bottle fly, and the Teehomyza fused. The larva? of 
other insects are extremely rare. It is stated that the caterpillar of the 
taby moth has boon found in the feces. 

A specimen of the llonuilomyia scularts, one of the privy, flies, was sent 
to me by Dr. IIartin, of Kaslo City, British Columbia, the larva* of which 
were passed in large numbers in the stools of a man aged twenty-four# a 
native of Loujsiann. They were present in the stools from May 1 to July 
15, 1807. 

Although no grave results necessarily folldw the invasion of the alimen¬ 
tary tract by these larva 1 , yet they may be the cause of serioqs intestinal ulcer¬ 
ation manifesting itself by a dysenteric disease with fatal result. 

Cutaneous Myiasis. —The most common form of cutaneous myiasis is that 
in which an external wound becomes “ living,” as it is called. This myiasis 
vulnerum is caused by th? larva 1 of either the blue-bottle or the common 
flesh-fly. 

* The skin may also be infected by the larvae of the Musca vomitoria, but 
more commonly by the bot-flies of the ox and sheep which occasionally attack 
man. This condition is rare in temperate climates. Matas has described a 
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case in which oestrus larvae were found in the gluteal region. In .parts oi 
Central America the eggs of another bot-fly, the Dermatobia, are noUnfrc- 

quently deposited in the skin and produce a swelling very like tile ordi 
nary boil. ' ' 

Dermamyiasis linearis t migrans oestrosa is a remarkable cutaneous condi¬ 
tion, observed particularly in Russia and occasionally in other countries, in 
which the larva ^f Gastrophilus cqu{ (Samson), the horse bot-fly, makes ?t 
s ightly raised pale red “ line " which travels over the body surface,‘soundimes 
with great rapidity. It has been referred,to as Larva mig rail's add as (Veep- 
mg Lruptiop. (See Hamburger, Journal of Cutaneous Diseases, l!)()t.) 

In Africa the larvae of the (favor Hy arc not uncommonly found beneath 
the skin in little boils. In the Congo region, Dutton, Todd, and Christv 
found a troublesome blood-sucking dipterous larva, known as the floor matron 
the fly of which is the Anrlimeromyia lutcola. * * 

Caterpillar Rash.— In some districts in Europe the hairs of the proces¬ 
sion caterpillar, particularly of the species Uycthocnmpn, cause an intense 
urticaria, the so-called V. epidemlra. There are districts in Switzerland 
winch have been rendered uninhabitable in consequence of the skin rashes 
caused by the caterpillars. Of late years in New England and some other 
* parts of the Ended States the caterpillar of the brown-tailed moth has caused 
much discomfort. The hairs are widely distributed by the wind, and the barbs 
are so arranged that they readily work into the skin. Whole families have 
been affected by an intense eruption which has been mistaken for that of 
small-pox. In England, Thresh has called attention to the frequency of these 
caterpillar rashes due to the yellow-tailed moth, Poribrsia sJilis. 

,, o HarVest Rash (Erythema Ai.ttmvalk).— In parts of England durin- 

zz zSzizc ■, zr ^ «•** 
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swollen red .Women may tometime, be «e„ Y Yd t 

vesicular, sometimes a rmstulm r ■ nrignt-red dot. A papulo- 

itching. So SiZ m Y 3 l!e Zf V "" . . 
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& readily killed by benzine. pmsonmg may be aroused. The parasite 
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SPECIFIC INFECTIOUS DISEASES. 

i. Typhoid fever. 

Definition. —A general infection caused by bacillus typhosus, character 
i/od anatomically bv hyperphyki and alceration of the intestinal lymph-folli 
lies, swelling of the mesenteric glands and spleen, and pareneliymatoui 
changes in the oilier organs. There.*are eases in which the local changes an 
slight or absent, and there are others with intense localization of the poisor 
in the lungs, spleen, kidneys, or cerebro-spinal system. Clinically the diseasi 
is marked by fever, a rose-colored eruption, diarrhoea, abdominal tenderness 
tympanites, and enlargement of the spleen; but thes^symptoins are extremely 
inconstant, and even the fever varies in its character. 

Historical Note. —1 lux ham, in his remarkable^ Essay on Fevers, had 
“ taken notice of the very great difference there is between the putrid malijf- 
mut and the slow nervous fever.' 7 In 1813 Pierre Bretonneau, of Tours, 
distinguished “dotfiiencnlerite” as a separate disease; and Petit and Serrcs 
described ciitero-niosoiitoric fever. In 182!) Louis’ great work appeared, in 
which the name “ typhoid ” was given to the fever. At this period tvfdioid 
fever alone prevailed in' Paris and many European’cities, and it was univer¬ 
sally believed to be identical with the continued fever of Great Britain, where 
in reality typhoid and typhus coexisted. The intestinal lesion was regarded 
as an accidental occurrence in the course of ordinary typhus. Louis’ stu¬ 
dents returning to their homes in different countries had opportunities for 
studying the prevalent fevers in the thorough and systematic manner of their 
master.. Among these were certain young American physicians, to one of 
whom, Gerhard, of Philadelphia, is due the great honor of having first 
.dearly laid down the differences between the two diseases. His papers in 
the American Journal of the Medical Sciences, 1837, are the first which 
give a full and satisfactory account, of their clinical and anatomical distinc¬ 
tions. The studic* of dames Jackson, Sr. and Jr., of Enoch Hale and of 
George G. Shattiifk, of Boston, and of Alfred Stille and Austin Flint made 
the subject very familiar in American medicine. In 1812 Elisha Bartlett's 
work appeared, in which, for the first time in a systematic treatise, typhoid 
and typhus fever were separately considered with admirable clearness. In 
Great Britain the recognition.of lln 1 difference between the two diseases was 
very slow, and was due largely to A. P. Stewart, and, finally, to iho careful 
Audios of Jonnor between 181!) and 1850. 

Etiology.— Gen mi at. Prevalence.—T yphoid fever pA’vails especially in 
temperate climates, in which it constitutes the most common continued fever. 
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Widely distributed throughout all, parts of the world, it probably presents 
everywhere the same essential characteristics, and is everywhere an index of 
the sanitary intelligence of a community. Imperfect sewerage and contain fc 
iiiatcd water-supply are two special conditions favoring the distribution of 
the bacilli; filth, overcrowding, and had ventilation are accessories in lower¬ 
ing the resistance of the individuals exposed. While from an infected person, 
the disease may be spread by } infers, food, and flics. 

In England and 1 Vales in 1906 the disease was fatal to 3,169 .persons, a 
mortality of 93 per million of living persons. It destroys more lives in 
proportion to population in towns than .in the country. The rate was lower 
in 1906 than in any year but one since 1869. Compared with the quinquennial 
average, there was a very marked reduction (Tivtham). 

In India the disease is very prevalent; no race or efted is exempt, and 
80 per cent of the cases of continued fever lasting three weeks prove'to 
be enteric (L. Eogers). 

In the United States typhoid fever continues to lie disgracefully prevalent. 
From 1900 to 1901 thedeath rate in the registration areaswas 33.8 per 100,000. 
It is estimated that from 35,000 to 40,000 persons die of it every year, so 
/hat at a moderate estimate nearly one half million people arc attacked an¬ 
nually. It is more prevalent, in country districts than in cities, and, ns Fulton 
has shown, the propagation is largely from the country to the town. What is 
needed both in Canada and the Cnited States is a realization by the public 
that certain primary laws of health must be obeyed. 

,In Germany the larger cities have comparatively little typhoid fever. 
The story of Hamburg, as told bv Reincke (Lancet, i, 19(H), -hoidd be read 
by all interested in the disease. During the past twenty-live years the death 
rate from enteric in Prussia has been reduced from an average of over 6 to 
less than 2 per 10,000 of the population. It is still verv prevalent in some 
of the country districts. 


Typhoid fever has been one of the great scourges of the armies, and kills 
and maims more than powder and shot. The story of the recent wars forms 
a sad chapter in human inefficiency. 

In the Spanish-American War the report of the Commission (Reed. 
\ aughan, and Shakespeare) shows that one tilth of the soldiers in the national 
encampments bad typhoid fever—among 10T.9;;{ ,„cn (here were ‘'Oi ls 
cases with 1,580 deaths. In 90 per cent of the volunteer regfnmnt- 
* d s<: , roke out wlt h,n eight weeks after going into camp. In 
he ojnmon of the Commission the most important factors were camp poll,i- 

th f a f S d earrlcr8 of C0nta « 10 ',> a "d the contamination through the air in 
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nut doubt a very important factor in (lie,.infection of both food and drink. 

f)n the other hand, the Japanese and Russian War demonstrated the re- 
lrfui'kaljc efficiency of modern hygiene, if carried out in an intelligent man¬ 
ner. The Japanese returns are not yet published, hut no great war has ever 
been conducted witli such forethought for the pVeservation of the fighting 
unit, and in consequence the mortality from typhoid fever and dysentery was 
exceptionally low. 

Season *—Almost without exception the disease is everywhere more preva¬ 
lent in the gutum^, hence the old popular name autumnal fever. The exhaust¬ 
ive study of this question by Sedgwick and Winslow shows everywhere a strik¬ 
ing parallelism between the monthly variations in temperature and the 
pievulence of the disease. Ip a lew cities, notably Paris, Philadelphia, Chi- 
iiigo, a*id Dresden, flic curves arc irregular, showing, in addition to the usual 
summer rise, two secondary maxima in the winter and spring, and these 
authors suggest that epidemics at these seasons are characteristic <Jf cities 
whose water-supply is most sfihjcct to pollution. In their opinion “the most 
icasonahle explanation of the seiisoipil variations of typhoid fever is a direct 
clfcet of the temperature upon the persistence ill nature of the genus which 
proceed from previous victims of the disease.” 

Of 1,500 cases at the Johns Hopkins Hospital (upon the study of which 
this section is based). Kid were in August, September, and October. 

Six. —Males and females are equally liable to the disease, but males are 
much more frequently admitted into hospitals, 2.4 to 1 in our series. 

Age. —Typhoid lever is a disease of youth and early adult life. T^ie 
greatest susceptibility i- between the ages of fifteen and twenty-five. Of 
1.500 cases treated in my wauls at the Johns Hopkins Hospital there wore 
under fifteen years of age, 251; between fifteen and twenty, 25:?; between 
twenty and thirty. OKU; between thirty and forty, 227; between forty anil 
lifly. KM; between liflyauid sixty. S; above sixty, ]]»; age not given, 1. Cases 
me rare over sixty, although Manges believes that they area more common 
than the records show. As the umis’ is often atypical the diagnosis may he 
uncertain hud the di-ease not recognized until autopsy. It is not very infre¬ 
quent in childhood, but infants are rarely attacked. Murcliiswi saw a ease 
;it the sixth month. There is no evidence that the disease is congenital even 
hi eases in which the mother has contracted it late in pregnancy. 

Ijniuunilii .—Not all exposed to the infeetion take the disease. Some fam¬ 
ilies seem more susceptible than others. One attack usually protects. '1 v*o 
Hacks have been described within a year. “Of 2,000 eases of enteric fever 

■ I llu* Hamburg (ieueral Hospital, only 11 persons were affected twice and 

■ ■•ilv 1 person lliace times" (Drenchfold). I’f is well known that usually 

v, it bin a short time, after recovery the immune suhstaiucs disappear from the 
I lood, yet in most eases the relative immunity lasts a long time, frequently 
lor lift!. An experimental explanation for this fact has been given in the 
demonstration •that animals which have once reacted to the typhoid infec¬ 
tion, ri;aet in throwing out* immune substances lriore quickly and in larger 
amounts when danger again threatens (Cole). • 

• Hai; i i.i.i;s Ti'l’Jlosi's.—The researches of F.herth, Koch. Guffky. and others 
have shown that there is a special micro-organism constantly associated yith 
typhoid fever, (a) General Characters.— It is a rather short, thick, flagol- 
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lated, mgt.ilo lull-ill ns. with roundml ends, in one of which, someii mcs* *i n Ik>I1i 
( particularly in cultures), there can hi' seen a glistening round body, at one 
time believed to bo a spore; but these pfilar structures arc probably orily 
areas of degenerated protoplasm. It grows readily on various nutritive media, 
and can now be differentiated from Bacillus ivli, with which, and with certain 
other bacillf; it is apt to be confounded. This organism now fulfills all the 
requirements of Ivoclrs law—if is constantly present, and it. grows outside the 
body in a specific manner; the third requirement, flu* production of the, 
disease experimentally, has been successfully met by (Iriinbmun, of locds, wlm 
has produced the disease in ehimpanzc.es. The bacilli or their «i ox ins inocu¬ 
lated in large quantities into the blood of rabbits' arc pathogenic, and in 
some instances ulcerative and necrotic lesions in the intestine may he pro¬ 
duced. But similar intestinal lesions may be caused bv iff her bacteria^ includ¬ 
ing Bacillus coli. 

Cultures are killed within ten minytes by p temperature of (50° 0. They 
may live for eighteen weeks at -a 0 allhough most die within two weeks, 
and all within twenty-two weeks (Bark I. The typhoid bacillus resists ordi¬ 
nary drying for months, unless in very thin layers, when it is killed in five 
to fifteen days. The direct rays of the sun completely destroy them in from 
four to ten hours’ exposure. Bouillon cultures are destroyed by carbolic acid, 

1 to 200, and by corrosive sublimate, 1 to 2..VMI. 

( b) Distribution in the Body .—During recent years our ideas in regard 
to the distribution of the typhoid bacilli have lx'cn much modified, owing to 
the demonstration that in practically all cases the bacilli enter the ci rcul at¬ 
ing ^blood and are carried throughout the body. During life they may 1* 
demonstrated in the circulating blood in a large proportion of cases, in 
75 per cent of 004 collected cases (Coleman and Buxton). They occur in 
the urine in from 25 to .40 per eent of the cases. They may be isolated from 
the stools in practically *all cases at some stage. They are probably always 
present in the ro^g spots. They are reported to have been cultivated from 
the sweat, and they undoubtedly occur with considerable frequency in the 
spuiii'n (Kichardson, itau, and others). At au topsy they are fi/unil widclv 
distributed, taost numerous and constant usually in the mesenteric glands, 
spleen, and gall-bladder, but are found in almost all organs, even the mus¬ 
cles, uterus, and lungs (von Drigalski). Cultures made from the intestines 
at autopsy (according to .Jurgens, and also von Drigalski) show that tliev 
ffte very few or can not be cultivated from the rectum up to the csecum, hut 
above this they increase in number, being very numerous iq the d uoden um 
and. jejunum, and practically constant in cultures made from the mucous 
membrane of the stomach. They arc also present in the oesophagus and 
frequently on the t ong ue and tonsils. From endocardial vegetations, from 
maningeal and pleural exudates and from foci of suppuration in various 
parts of the body', the bacilli have also been isolated. A most important and 
remarkable fact is that at times they may lie present in the stools of persons 
who show no symptoms of typhoid fever, but who"have lived in very elpse asso¬ 
ciation .with typhoid-fever patients. ~ This is especially true of children. 

(c) The Bacilli Outside the Body. —Imaturik. water the bacilli retain 
th«r vitality for .weeks, but under ordinary conditions, in competition with 
saprophytes, disappear within a few days. The question of the longevity of 
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the J;yl>hoid bacillus in water is of great* importance, and has been much 
discussed in connection with the supposed pollution of the waters of the Mis¬ 
sissippi* by the Chicago drainage canal. The experiments of E. 0. Jordan 
would indicate that the vitality was retained as a .rule not longer than three 
days after infection. Whether’an increase can occur in water is not finally 
settled. Their detection in the water is difficult } and although tfiey undoubt¬ 
edly have'becn found, many such discoveries previously reported are not cer¬ 
tain on account of "the inaccurate,differentiation of the typhoid bacillus and 
varieties of .the iiitestinal bacillus closely resembling it. Both Prudden and 
Ernst have found it in water filters.. 

There are cities deriving their ice supply from polluted streams with 
low death rates from typhoid fever., Sedgwick and Winslow conclude from 
their etfreful study tliat very few typhoid germs survive in ice. The Ogdens- 
Imrg epidemic in 1 !)02-'03 was apparently due to infection frqm ice. 
Typhoid bacilli were growij .from frozen material in it (Hutchins and 
Wheeler). 

In milk the bacilli undergo rapid development without changing its 
appearance. They may persist for three months in sour milk, and may live 
for several days in butter made from infected cream. 

Bobertson has shown that under entirely natural conditions typhoid bacilli 
may live in the upper layers of the soil for eleven months. Von Drigalski 
-ays if stools which contain typhoid bacilli are kept at room temperature the 
H. ii/jilias/is disappears in a few day-. 

The direct infection by dust of exposed food-stuffs, such as milk, is ve*y 
probable. The bacilli retain their vitality for many weeks: in garden earth 
twenty-one days, i!i tilter-sand eighty-two days, in dust of the street thirty 
days, on linen sixty to seventy days, on wood thirty-two days; on thread kept 
under suitable conditions for a year. • 

Moons of C'ONVjiVA'S'CK.— (a ) Contagion .—Dircbt aerial transmission does 
n ot se em probable. Each ease should be regarded as a possible source of 
infection, and in houses, hospitals, schools, and barracks a widespread epi¬ 
demic may arise from if. Fingers, food, and flies, are the chief means of 
local propagation. It is impossible for a nurse to avoid finger Contamination, 
and without scrupulous care the germs may be widely distributed in a ward 
or throughout a house. Cotton or rubber gloves are used hi some institu¬ 
tions. Even with special precautions and an unusually large proportion of 
nurses to patients, we have not been able to avoid “house” infection at tile 
Johns Hopkins,Hospital. T. B. Futclier has analyzed the 31 eases contracted 
in the hospital among our first 1,500 cases: physicians, 5 * among a total of 
‘•’88; nurses, )5 of>a total of 107; patients, 8 out of a total of 4?.05(i admis¬ 
sions; 4 of thcs(> occurred ill a small ward epidemic. Two orderlies were 
infected while earing for typhoid patients, and one woman in charge of a 
supply room, where she only handled clean linen. Newman concludes from 
his study of eiiterie in London that direct personal infection, and infection 
through food are the two common channels for its propagation. 

(b) Infft<ljon~of juilar is the most common source tif wide spread epi¬ 
demics, many of which have been shown to originate in the contamination 

—-- —-----i-»- 

* Only three of these were in attendance on typhoid cases. Two of the Hvi* died-. 
Oppenhoimer and Ochsner. 
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of a well or a spring. A very striking one occurred at Plymouth, Pa., in 
1885, which was investigated by Shakespeare. The town, with a population 
of 8,000, was in part supplied with drinkftig-water from a reservoir fed tn 
a mountain stream.' During January, February, and March, in a cottage 
by the side of and at a distance of from (10 to ,80 feet from this stream, a 
man was ilk with typhoid fever. The attendants were in the habit at night 
of throwing out tTie evaenattorts on the ground toward the stream'! During 
these months the ground was frozen and covered with Show* In the latter 
part of March and early in April there was considerable rtrtnfall jind a tlmw. 
in which"a large part of the three months’ accumulation of discharges wa- 
washed into a brook, not <50 feet distant. At the veiy time of this thaw 
the patient had numerous and copious discharges. About the IOth of April 
cases of typhoid fever broke out in the town, appearitfg lor a time* at the 
rate of fifty a day. In all about 1,‘fOO people were attacked. Alt immense 
majority of all the cases were in the yurt ot jibe town which received water 
from the infected reservoir. 

The experience of Maid-tone in 189?,illustrates the wide-spread and seri¬ 
ous character of an epidemic when the water-supply becomes badly contami¬ 
nated. The outbreak began about the middle of September, and within the 
first two weeks .I (HI cases were reported. By October Hit It there were 1.T1S 
cases, and by November ITtli 1.81s cases. In all. hi a population of 35,000. 
about 1 , 1)00 persons were attacked. 

(<■) Typhoid Carrirrx .—The luuilli may persist for years in the bile 
passages and intestines of per-ons in good health. They have been found lo 
Young in the urinary bladder, and by Ilunncr in the gall-bladder, ten and 
twenty years after the fever, and there have been ca-es of typhoid hone lesion 
from which the bacilli were isolated many years after the primary attack 
Within the past few years the work of Sira—long observers has called attention 
to a group of chronic typhoid carriers of the first importance in the spread 
of the disease. One woman, a bakci, had typhoid fever ten years previou-lv 
The bacilli were found iu large numbers in her stools. Everv new eniplovce 
in the bakery sooner or later became seriously ill vtilh tvphoid-likc svmptom-. 
and in two persons ♦he disease proved lalal. Several localized epidemics have 
been traced to these carriers, parliuilaily in a-vlums. as determined hv tie 


Notch asytuins at wliuh 
ok urred, reported 31 case- 


Strassburg obwrvers. l.edingham, in one of tin 

since 180.3 small outbreak* of typhoid fever ha,. 

with 9 fatal. Nothing abnormal could be determined in the water or in tli 
milk, three typhoid carriers were delected. Soper reports an instance u 
which a cook, apparently in perfect health, but m whose stools bacilli ha 
been present in large mimbeiV, had lieen responsible forvthe occurrence o 
typhoid in seven, households in live wars. Apparently Iherf is no limit I 
the length of time in which the bacilli mav remain in the‘bile passages am 
pass into the stools. Dean reports a case of a carrier of twenty-nine Year- 
standing, and instances of even longer duration are recorded • 

(d) lotion of Fond. Milk may he the source of infection. .One n 
he most thoroiig dy.studied epidemics due to tin's cause was that investigate 
by Ballard in Islington. The milk may he conlaminalcd by infected wale 
me-i -n cleaning tin*cans. The milk epidemics have been collected by Krm- 
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Th«* germs limy lie conveyed in ice, salads of various sorts, elc. The 
danger of eating (elery and oilier uncooked vegetables, which lia\e grown 
ill soil .on which infected material has lieen used as a fertilizer, must not 
lie forgotten. 

Oysters. —Much attention his been paid of lafe years to the oyster as a 
source of infection. In several epidemics’ such as that in «Middletown, 
reported fey Conn, that in Naples, by Lav is, ’and in tlfD outbreak which 
, occurred ai Winchester, the chain of circumstantial evidence seems com¬ 
plete. Mos^ suggestive sporadic cases have also been recorded by Broadbent 
and others. .Foote showed that oysters taken from the feeding-grounds in 
rivers contain n larger number of micro-organisms of all sorts than those from 
(he sea. Chauteniesse found typhoid bacilli in oysteis which had lain in 
infected sea-water, even after they had been transferred to and kept' in fresh 
water for a time. ('. W. Field, working in the laboratories of the Department 
of Health, New York (1901), conlirms the observations of both Foftte and 
Chantomosse, but he could ntit determine that the bacilli were able to mul¬ 
tiply within the ovslers. Mosnv, in his report to the French Government 
(1 !M)0), admits the possibility of oyster infection, but lie thinks that the oyster 
plays a very small nilr in-relation to the total morbidity of the disease. Mus¬ 
sels have also been found contaminated with typhoid bacilli, and it is stated 
that dried fish have carried the in fee lion. 

(r) Fill’s.— The importance of Hies in the transmission of the disease 
was brought out very strongly in the Spanish-American War in 1898. The 

h’eport of the Con.. (Heed, Vaughan, and Shakespeare) states that 

“ Hies were undoubtedly the most active agents in the spread of typhoid fever. 
Flics alternately vjsited and fed on the infected ftvcal matter and the food 
in the mess-tent. . . . Typhoid fever was much less frequent among members 
of messes who had their mess-tents screened than it was among thosy who 
took no such precautions." In the South African War there was a perfect 
plague of dies, particularly in the enteric fever tents, and among the army 
surgeons the opinion was universal that tliej had a great deal to do with the 
disseniinarton of the disease. Firth and Horroeks demonstrated the readi¬ 
ness with which Hies, after feeding on typhoid stools #r fresh cultures of 
typhoid bacilli, could infect sterile media. One of the most interesting 
studies on the question was made in the Chicago epidemic of, 1902 by Alice 
Hamilton. Flics iaught in two undrained privies, on the fences of two yards, 
on the walls of two houses, and in the room of a tvphoid-fever patient, were 
mod to inoculate eighteen tubes, and from five of these tubes typhoid bacilli 
"ere isolated. * 

(/) Contamination of the Soil. —Filth, hafl sewers, or cesspools can not 
in themselves cause typhoid fever, but they furnish the conditions suitable 
for the preservation of the bacillus, and possibly for its propagation. 

Dust may bo an important factor, though it has been shown that the 
bacilli die very-quickly when desiccated. In the dust storms during the South 
African YVar the food was’ofien covered with dust. Possibly, too, as Bar¬ 
ringer suggests, the dust on the railway tracks may become contaminated. 
Men w’orking on the tracks urC very liable to infection. 

Mowsa ob XiiV£CT)on.—W hile the bacilhut has its primary seat of action 
in the lymphatic tissues of the intestines, the fever is very largely due ti 
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its growth in the internal organs. As Maelngan very well puts it, thejiciion 
is .dual, one a local specific actioiS of the parasite on the glands of the intes¬ 
tines, and a general action of the organism pn the blood and tissues. A single 
bacillus in ten days, as he says, might produce a billion, and the incubation 
represents the period during which the bacilli are being reproduced. 

We may recognize the following groups:' 1 . Ordinary typhoid fever with 
marl-ed enteric lesion*. An ijnmeuse majority of all the cases are of this 
character; and while the spleen and mesenteric glands arc involved the lym¬ 
phatic apparatus of the intestinal walls hears the brunt t of the' attack. 2.' 
Cases in which the intestinal lesions are very slight, and may bfi found only 
after a very careful search. In reviewing the cases of “ typhoid-.foyer'with¬ 
out intestinal lesions,’’ Opie and Bassett call attention to the faert that in 
many negative cases slight lesions really did* exist, utfiile .ig others death 
occurred so late that the lesions might have healed. IiLLSome cages the 
disease, is a general scptica-inia witli symptoms of severehjjriHcntion and higli 
fever and delirium. In others the main lesions mayVrtn organs—liver, 
gall-bladder, pleura, meninges, or even the endoeardittri Cuses iu^which 
the typhoid bacillus enters the body without m lesion of the intes¬ 
tine. In a number of the earlier cases reporte®i^jpjh the demonstration 
of the typhoid bacillus was inconclusive. In othefs the intestine showed 
tuberculous ulcers, through which the organisms may have entered. But 
after excluding all these, a few cases remain in which the demonstration of 
the typhoid bacillus was conclusive, eases in which death occurred early, and 
yet after a very careful search no intestinal lesions could be found. There 
were 4 cases in this series. l T ndoul»te<lly the intestinal le-ions may be so 
slight as not to be recognizable at autopsy. There is no conclusive evi¬ 
dence that typhoid bacilli ever enter the body except through the intestinal 
tract. 4. Mixed infections. It is well to distinguish, as Drcsehfeld points 
out,'between double infections, as with bacillus tuberculosis, the diphtheria 
bacillus, and the plasmoilia of Lavcran, in which two different diseases are 
present and can be readily distinguished, and the true mixed or secondary 
infections, in which the conditions induced by one organism favor the growth 
of other pathogenic forms; thus in the ordinary typhoid-fever cases sec¬ 
ondary infection with the colon bacillus, the streptococcus, staphylococcus, 
or the pneumococcus, is quite common. .">. Pam-typhoid infections. In 
1898 Gwyn reported a remarkable case from my clinic, which presented all 
of the clinical features of typhoid fever, but in which no serum reaction with 
fl. typhosus was present. From the. blood of this patient he isolated in pure 
culture a bacillus, differing from II. typhosus, but having properties inter¬ 
mediate between B. typhosus and B. eoli. This organism resembled one 
which was isolated in 1897 by Widal from an oesophageal*’abscess, and which 
he called a para-colon bacillus. In 1900 Cushing reported from the Johns 
Hopkins Hospital the cultivation of a similar organism from a costo-chon- 
dral abscess following an attack resembling typhoid fever. These organisms 
belong in a group which also contains It. ente.ritidis, described ns the cause 
of meat poisoning, and also several varieties causing diseases in animals. 
Since 1900, following the introduction of.more accurate bacteriological 
methods, similar organisms have been cultivated from numerous cases (now 
many hundreds) Clinically like mild typhoid. ' Enlargement of the spleen 
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has Men quite constantly present, while;rose,spots have been frequently seen, 
nail intestinal symptoms, even haemorrhages, have occurred, but perforation 
*' a!# " ot met wi th. Many eases have a very brief but acute course, re- 
Kinblmg food poisoning. The sequelae of ordinary typhoid fever may occur, 
and the para-typhoid organism has been isolated from the lesions of osteo- 
nyvelitis, an inllamed testis, and a cliondroste’rnal abscess. In the ordinary 
work of a.medical clinic the cases are not very common. There were only 8 in 
11"’ ] ® st 5 ,p0.eases in. my series. There have been about 15 autopsies (Birt), 
imi.i j uiUi.enterL> lesions. There is nothing in the clinical or anatomical 
features* to- differentiate it from ordinary typhoid, and for practical pur- 
po.-os thuyvmay be considered the same disease. The question is a bacterio- 
logical one, and the diagnosis rests upon the cultural peculiarities of the 
orgamsn* isolaiHt fr«h the blood or stools, and upon the agglutination tests. 

Lycal Ig/ectigl^The typhoid bacillus may cause a local abscess, cystitis, 
or eholccystitiTwBBK evidence of a general infection. 1. Terminal hjphoid 
mjcdwm In rajJgPatgnces tiie bacillus causes a fat* infection towards the 
enuof other oiseaQM^ Jgyt subjects may, of course, be* typhoid carriers. In 
two cases of maiigna^gy^se at the Johns Hopkins Hospital the bacilli 
aeie isolated from the^Boaf and there were no intestinal lesions. 

Products of the Growth of the Bacilli .—Brieger isolated from cultures 
a poison belonging to the group of ptomaines—typhotoxin. Later he and 
Fraonkel isolated a poison belonging to the group of .toxalbumins. Accord¬ 
ing to Pfeiffer, the chief poison belongs to the intracellular group of toxins. 
Skimpy Mai tin lias isolated a poison which is in the nature of a secretion, 
! mt (lot ' s not differ from that contained within the bacterial cell. Injected’ 
into animals it causes lowering of teni|)erature, diarrhoea, loss of weight, and 
degeneration of tire myocardium. Its chemical nature is not known. Sim- 
il.ii. but weaker, poisons may also be isolated from cultures of Bacillus.,coli 
ami other members df this group. Xo toxins have.yet been isolated which 
inu-ie changes in animals at all comparable to typhoid fe\er in human beings. 
Macfadyen and Howland, by mechanically breaking up the bacilli after they 
had been titizen by means of liquid air obtained toxins, which injected into 
monkeys had both antitoxic and antibacterial properties. 

Morbid Anatomy. I \testini.s. —A catarrhal condition exists through¬ 
out the small and large bowel. Specific changes occur in the .lymphoid ele¬ 
ments, chiefly at file lower end of the ileum. The alterations which occur 


arc most conveniently described in four stages: , 

L Hyperplasia , which involves the glands of Peyer in the jejunum and 
ileum, and to a variable extent those in the large intestine. The follicles 
me swollen, gravisluwhite. and the patches may project 3 to 5 nun., or may be 
j-ull more prominent. '1 he solitary glands, which range in size from a pin's 
'lead to a pen, are usually deeply imbedded in the submueosa, but project to 
a variable extent. Occasionally they arc very prominent, and may be almost 
I" duuculated. Microscopical examination shows at the outset a condition of 
li.'perrenjia of the follicles. Later there is a great increase and accumula¬ 
tion of cells of the lymph-tissue which may even infiltrate the adjacent 
imicosa and the muscularis; and the blood-vessels are more or less com¬ 


pressed, which gives the whitish, anaemic appearance to the follicles. T,he 
cells have all the characters of ordinary lymph-corpuscles. Some of them, 
0 
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however, are larger, epithelioid ami contain several nuclei. Occasional! 
cells containing red blood-corpuscles arc seen. This so-called medullary in lif 
tration, which is always more intense toward the lower end of the iMnn 
reaches its height from the >yg || i_h to the tenth day and then undergoes on t 
of two changes, resolution or necrosis. Death very rarely takes place at tin, 
stage. Evolution is accomplished by a fatty and granular change in t,, 
cells, which are destroyed and absorbed. A curious condition oftlie patch., 
is produced at this stage, in which they have a reticulated appearance, tli 
plaques a surface reticulee. The swollen* follicles in the Quitch .undergo re-, 
lution and shrink more rapidly than the surrounding framework, or what i 
more probable the follicles alone, owing to the intense hyperplasia, boioiu, 
necrotic and disintegrate, leaving the little pits. In this process superlii 1.1 
haemorrhages may result, and small ulcers may originate bv the fusion u, 
these superlicia! losses of substance. 

EScept histologically there is nothing distinctive in the hyperplasia of tin 
lymph-follicles; but djmrt from enteric we farclv see in ailiilts a marknl 
affection of these glands with fever. In children, however, it is not uncom- 
mon when death lias occurred from intestinal affections, and it is also nut 
with in measles, diphtheria, and starlet fever. 


2. Necrosis and Sloughinij —W hen the hyperplasia of the lvmph-folli' le* 
reaches a certain grade, resolution is no longer possible. The blood-\e—. |, 
become choked, there is a condition of amemie neero-is, and slouglis form 
which must be separated and thrown off. The neero-is is probably due in 
^jreat part to the direct aition of tin* bacilli. Aieordnur to M a 11 o ry. then- 
Occurs a proliferation of endothelial icIK due to the action of a toxin. Tlte-i 

cells are phagocytic in character, and the swelling of tlm intestinal lvujpl.I 

tissue is due almost entirely to their format ion. The nei rods, he think-, 
is dge to the occlusion ol the vein- and capillaries by librinous thrombi, wlmh 
owe their origin to degeneration of phagocytic cel Is.beneath tile lining endo¬ 
thelium of the vessels. The process may be superficial, affecting onlv ihe 
upper part of the mucous coat, or it max extend to and involve tlie siil.mn- 
CO»a. The “slough” may sometime- lie upon the IVver's paieli -caned 
involving more than the ep.tl.eliu.n (Mareb.iml). It is'alwav- more jniei,-, 
toward the lleo-cieeal valve, and in very seven- eases the greater part of tie 
mucosa of tip- last foot of the ileum may be converted into a brovvnish-hhu I- 
eschar. The necrotic area in the solitary glands forms a yellowish , 
.which often involves only the most prominent point of a follicle The extc ’ 
of the necrosis is very variable. It may pa- deep into the muscular com, 
reaching to or even perforating the perilomcinn. 

. 3 ’ Ulceration.— The separation of the neerotie tissue— -the sloiediin ' - 

is gradually effected from the edges inward, and results in*. fonua.ma 

llZfT’ "“."““l" 4 " 11 ° r < ll|- ectly proportionate to ,!„■ 

Zv 1 J CT0 7 1 t th( ' «‘««ire thick,Jss of the ... 

SI f Hf '»».'• '«• small and shallow. 

More commonly the slough ,n separating exposes the submneosn and nm- 
eularis, particularly the latter, which forms the floor of a majority of •ill 
typhoid ulcers. It is not common for an entire IVyer’s patch to «h,i..di 
avfay, and a perfectly ovoid ulcer opposite to the mesenterj is rarely seen. 
Irregularly oval and rounded forms arc most common. A large patch mav 
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I rodent *tliree or four ulcers divided by septa of mucous membrane. The 
■nniSai 6 or 8 inches of the mucous membrane of the ileum may form a 
n#e ulegr, in which are here and there islands of mucosa. The edges of 
1( . ulcer are usually swollen, soft, sometimes congested, and often under¬ 
lined. At a late period the ulcers near the valve may have very irregular 
lunious borders. The base of a typhoid ulcer is smooth and c/ean, being 
i-ually foiled of the submucosa or of the mu&eularis. 

, There may l>6 large ulcers near the valve and swollen hypersemie patches 
,|- l’eyer in tlje uppttr part of the ileum. 

■1. Healing *—This begins with the. development of a thin granulation 
n-Mie which covers the base. Occasionally an appearance is seen as if an 
her had healed in one place.and was extending in another. The muc-osa 
.raduallj* extends froth the edge, and a new growth of epithelium is formed, 
i'he glandular elements are reformed; the healed ulcer is somewhat depressed 
ind is usually pigmented. In /loath (Jitring relapse healing ulcers may be 
een in some jihtelies with fresfi ulcers in others. 

Wo may sav, indeed, that healiijg begins with the separation of the 
loughs, as, when resolution is impossible, the removal of the necrosed part 
s the first step in the process of repair. In fatal eases, we seldom meet with 
nidences of cicatrization, as the majority of deaths occur before this stage 
< reached. It is remarkable that no matter how extensive the ulceration has 
been, healing is never associated with'stricture, and typhoid fever does not 
ippear as one of the causes of intestinal obstruction. Within a very short 
nine all traces of the old ulcers disappear. 

LuidE Ivi'KSTixi:.—The cieeum and colon are affected in about one third 
if the eases. Soniotimes the solitary glands are greatly enlarged. The 
liters are usually larger in the ea-eum titan in the colon. 

J’ekpoimtiox of Tin: Bowel. —Incidence at Autopsy .— J. A. Scott’s 
tgures, embracing !l.Ti:( eases from recent English,iQanadian, and American 
sources, give 351 deaths from perforation among 1.037 deaths* from all 
tames, a percentage of 33.8 of the deaths and 3.8 of the cases, ffhc German 
statistics givfc a much lower proportion of deaths from perforation; Munich 
in 2.000 autopsies, 5.7 per cent from perforation; Basle in 2.000 autopsies. 
1.3 per cent from perforation;'Hamburg in 3.080 autopsies. 1.2 per cent 
from perforation (Hector Mackenzie, Lancet. 1003). At the Johns Hopkins 
Hospital among 1.500 cases of typhoid fever there were -13 with perforation. 
Twenty of these were operated upon, with 7 recoveries. One other ca-e died 
of the toxaemia on the eighth day after operation. At the Pennsylvania llos- 
t’Oal there were $0 eases of perforation among 1.018 cases. Chomel remarks 
that “the accident. i» sometimes the result of ulceration, sometimes of a true 
Cellar, and sometimes it is produced by the distention of the intestine, caus¬ 
ing (he rupture of tissues weakened bv disease." As a rule, sloughs are 
adherent about, the site of perforation. The site is usually in the ileum. 
333 limes in Hector Mackenzie’s collection of 2d l cases: the jejunum twice. 
H 11 ' large ^intestine 22 times, find the appendix 0 times in his series. As a 
T1| le, the perforation occurs within twelve inches of the. iloo-civeal valve. 
There may be two or three separate perforations. J. A. Scott describes two 
distinct varieties: first, the more common single, circular, .pin-point in size, 
due to the extension of a necrotic process through the base of a small ulcer. 
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The second variety, produced l^v a large area of tissue becoming .necroty 
ranges in size from the finger-tip to 3 cm. iu diameter. 

Death from Itivmorrhage occurred in 99 of the Munich cases, qnd in' 1 
of lST dcathS ln my 1,500 cases. The bleeding seems to result directly fmn 
the separation of the sloughs. I was note able in any instance to find tin 
bleeding vessel. In one case only a single patch had sloughed, and a iiyi 
clot was adherent to it. Thd bleeding may also come from the «oft swollci 
edges of the patch. • « „ 

The mesenteric glands show hyperasmia and subsequently become great h 
swollen. Spots of necrosis are common. In several of my cases suppuration 
had occurred, and in one a large abscess of the mesentery was present. The 
rupture of a softened or suppurating mesenteric gland, of which there arc 
only five or six cases in the literature, may cause cither fatal luemorrhage or 
peritonitis. LeConte has successfully operated upon the latter condition. The 
bunefi of glands in the mesentery, at the lower end of the ileum, is especially 
involved. The retroperitoneal glands are also swollen. 

The spleen is invariably enlarged ip the early stages of the disease. In 
11 of my series it exceeded 20 ounces (000 grains) in weight, in one 900 
grams. The-tissue is soft, even diffluent. Infarction is not infrequent. Rap¬ 
ture may occur spontaneously or as a result of injury. In the Munich autop¬ 
sies there were 5 instances of rupture of the spleen, one of which resulted 
fromjLgangrenous abscess. 

The bone-marrow shows changes very similar to those in the lymphoid 
,tissues, and there may be foci of necrosis (Longeope). 

The liver shows signs of parenchymatous degeneration. Early m the di¬ 
ease it is liypera'inic, and in a majority of instances it.is swollen, somcwb.it 
pale, on section turbid, and microscopically the cells are very granular and 
loaded with fat. Nodular areas (microscopic) occur in many cases, n- 
described by Hanford.' Heed, in Welch's laboratory, could not determine 
any relation between the groups of bacilli and these areas (Studies II). Some 
of the nodules arc lymphoid, others are necrotic. In 12 of the Munich autop¬ 
sies liver abscess was found, and in 3, acute yellow atrophy. In 2 of the 
series liver’abscess occurred. Pylephlebitis may follow abscess of the mesen¬ 
tery or perforation of the appendix. Affections of the gall-bladder are lmt 
uncommon,'and are fully described under the clinical features. 

Kidneys. —Cloudy swelling, with granular degeneration of the cells nt 
the convoluted tubules, less commonly an acute nephritis, may be present. 
Rayer, Wagner, and others described the occurrence of numerous smnll arr.i- 
infiltrated with round cells, which may have the appearance of lymphomata, 
or may pass on to softening and suppuration, producing, the so-called mil""'!! 
abscesses, of w.hich there were 7 cases in this series. The typhoid bacilli h.iu* 
been found in these areas. They may also be found in fne urine. The kid¬ 
neys in cases of typhoid bacilluria may show no changes other than cloudy 
swelling. Diphtheritic inflammation of the pelvis of the kidney may on US 
It was present in 3 of my cases, in one of which the tips of the papilla* " 
also affected. Catarrh of the bladder is not uncommon. Diphtheritic inll i" 1 ' 
mation of this viscus may also occur. Orchitis is occasionally met with. . 

• HEseniATOitY.OnoANs.—-Ulceration of the larvnx occurs in a certain unite 
ber of cases; in the Munich series it was noted 107 times. It may come oil 
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at the same time as the ulceration in the ilpum. It occurs in the posterior 
the insertion of the cords, at the base of the epiglottis, and on the 
nryiepiglottidcan folds. The cartilages are very apt to become involved. In 
ihe later periods catarrhal and diphtheritic ulcers may be present. • • 

CEdema of .the glottis was present in 20 of the Munich cases, in 8 of 
uhich tracheotomy was performed. Diphtlierftis of the pharynx and larynx 
is not very.uncommon. It occurred in a most extensive fbrm in 2 of my 
rases. »kobflJ pneumonia may be found early in the disease (see Pnf.cmo- 
rvi’iiu's), or .it mar be a lute event. Hypostatic congestion and the con¬ 
dition of the lung spoken of as splenization are very common. Gangrene 
of.the lung occurred in 40 cases in the Munich series; abscess of the lung 
in 14; haemorrhagic infarction,in 129. . Pleurisy is not a very common event. 
•Fibrinou| pleurisy oceurred in about ’0 per cent of the Munich cases, and 
empyema in nearly 2 per cent. 

Changes in the Circulatory System. —Heart Lesions,-i-Endocafditis, 
while not a common complication. is probably more frequent than is generally 
supposed. It was present without being suspected in three out of 101 autop¬ 
sies in this scrips, while in three other cases of my series the clinical symp¬ 
toms suggested its. presence. The typhoid bacilli have been found in the 
vegetations. Pericarditis was present in 14 cases of the Munich autopsies. 
Myocarditis is not very infrequent. In protracted cases the muscle-fibre is 
.usually soft, flabby, and of a pale yellowish-brown color. The softening may 
je extreme, though rarely of the grade described bv Stokes in typhus fever, 
li which, when held apex up by the vessels, the organ collapsed over the hand, 
brining a mushroom-like cap. Microscopically, the fibres may show little 
ir no change, even wjien the* impulse of the heart has been extremely feeble. 

\ granular parenchymatous degeneration is common. Fatty degeneration 
nay be present, particularly in long-standing cases with anaemia. The 
valine change is not common. The segmenting myocarditis, in which the 
emont substance is softened so that the muscles separate, has .also been 
ound, but prolmbly as a post-mortem change. 

Lesions of the Hlood-irsxeh. —Changes in the arteries are not infrequent, 
n 21 of 52 cases in our series, in which there were notes on the state of the 
orta, fresh endarteritis was present, and in 13 of (52 cases in which the eondi- 
, am of the coronary arteries was noted similar changes were founjl (Thayer). 

I Arteritis of a peripheral \ e-sel with thrombus formation is not uncom- 
jiaon. Bacilli have been found in the thrombi. The artery may be blocked 
11>> a thrombus of cardiac origin—an embolus—but in the great majority of 
jbistanoes they ard autochthonous and due to arteritis, obliterating or partial. 
Thrombosis in the vejns is very much more frequent than in the arterie-. but 
is not such a sdrious event. It is most frequent in the femoral, and in the 
left more often tlia/l the right. The consequent es are fully considered under 
the symptoms. 

Xekvous System. —There are very few obvious changes met with. Men¬ 
ingitis is extremely rare, li occurred in only 11 of the 2.000 Munich cases. 
The exudStion may he either serous, sero-fibrinous, or purulent, ami typhoid 
hncjlli have been isolated. Five eases of serous and one of purulent nieiiin- 
gitis occurred in our series (Cole). OptieJieuritis. which peeurs sometime^ 
h typhoid fever, has not, so far as I know, boon described in connection with 
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the meningitis. The anatomical lesion of the aphasia-seen not infrequently 
in children—is not known, possibly it is an encephalitis. Parenchymatous 
changes have been met with in the peripheral nerves, and appear to be not 
very uncommon, even when there have been no symptoms of neuritis. 

The voluntary- muscles show, in certain, instances, the changes described 
by Zenker,, which occur, however, in all long-standing febrile affections, and 
are not peculiar'to typhoid fever. The muscle substance withiq the sarcu- 
lemma undergoes either a granular degeneration or a hailing transformation. 
The abdominal muscles, the adductors df the thighs, and the. pectorals are 
most commonly involved. Rupture of a rectus abdominis lyis been found 
post mortem. Haemorrhage may occur. Abscesses may develop in the 11111 - 
cles during convalescence. t 

Symptoms.—In a disease so complex as typhoid feuer it will be ( well fir-t 
to give a general description, and then to study more fully the symptom-,^ 
complications, and sequel* according to the individual organs. 

General Description. —The period of incubation lasts from “ eight in 
fourteen days, sometimes twenty-three" (Clinical Society), during whhli 
there are feelings of lassitude and inaptitude for work. The onset is rarely 
abrupt. In the 1,500 cases there occurred at onset chills in 33-1, headache in 
1,117, anorexia in 825. diarrhoea (without purgation) ill 5Hi, epistaxis in 
323. abdominal pain in 113, constipation in 210, pain in right iliac fo.—a 
in 10. The patient at last takes to lus bed, from which event, in a majority 
of eases, the definite onset of the disease may be dated. During the first 
week there is, in some cases (but by 110 means in all, as lias long been taught). 
i steady rise in the fever, the evening record rising a degree or a degree ami 
1 half higher each day, reaching 103° or 101°. The pulse is rapid, from loo 
to 110, full in volume, but of low tension and 'iltuullyi'fttie; the tongue i< 
loajed and white; the abdomen is slightly distended and tender. Unless the 
fever is high there is nQ delirium, hut the patient eqmplains of headache, ami 
there may.be mental confusion and wandering at night. The bowels may hr 
constipated, or there may be two or three loose movements daily. Toward 
the end of the week the spleen becomes enlarged and the rash appears in the 
form of ro.'ic-eoloml spots, seen first on the skin of the abdomen. Cough and 
bronchitic symptoms are not uncommon at the outset. 

VA In the second week, in eases of moderate severity, the symptoms become 
aggravated; the fever remains high and the morning remission is slight. 
The pulse is rapid and loses.its dicrotic character. There is no longer head¬ 
ache, but there are mcutal -torpor and dulness. The face looks heavy; I he 
lips are dry; the tongue, in severe cases, becomes drv also; The abdominal 
symptoms, if present—diarrhoea, tympanites, and tenderness—become aggro- 
1 rated. Death^may occur during this week, with pronounced nervous symp- 
Itoms, or, toward the end of it, from haemorrhage or perforation. In nnld 
cases the temperature declines, and by the fourteenth day may lie normal 

In the third week , in cases of moderate severity, the pulse ranges frein 
110— to 130; the temperature now shows marked morning remissions, and 
there is a graduaj decline in the fever. The loss of flesh is now more noth <“ 
able, and the weakness is pronounced. Diarrhma and meteorism may new 
occur for the first time. Unfavorable symptoms at this stage are the pul¬ 
monary complications, increasing feebleness of the heart, and pronounced 
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delirium, «with muscular tremor. Special dangers are perforation and hsem- 
.orrhage. 

•With the fourth week, in a majority of instances, convalescence begins. 
'L’he ^temperature gradually reaches the normal point, the diarrhoea stops, 
the tongue cleans, and the desire for food returns, in severe cases the fourth 
and even the fifth week may present an aggravated picture of the .third; the 
patient groys weaker, the pulse is more rapid aud.feeble, the* tongue dry, and 
the abdomen^distended, lie lies in a condition of profound stupor, with low 
muttering delirium .and subsultus tindinum, and passes the faeces and urine 
involuntarily.’.Heart-failure and secondary complications are the chief dan¬ 
gers of this period. 

In the fifth and sixth weeks protracted eases may still show irregular 
fever, nnfl convalescence may not set ih until after the fortieth day. In this 
period we meet with relapses in the milder forms or slight recrudescence of 
the fever. AtJLhis tinie, too, occur many of the complications and sequelae. 

Special Fkattres anii SWurroxiS.— Mode of Onset .—As a rule, the 
symptoms come on insidiously, and the patient is unable to fix definitely 
the time at which he began to feel ill.* The following are the most important 
deviations from this common course: 

(a) Onset with Pronininci'il. sometimes Sudden. Xrrrons Manifestations. 
—Headache, of a severe and intractable nature, is l>v no means an infrequent 
initial symptom. Again, a severe facial neuralgia may for a few days put 
the practitioner off his guard. Tn cases in which the patients have kept about 
and. as they say, fought the disease, the very first manifestation may be pro¬ 
nounced, delirium. Such patient3 may even leave home and wander about? 
for days. In rare ceases tile disease sets in with the most intense, cerebro¬ 
spinal symptoms, simulating meningitis—severe headache, photophobia, re- 
Ifaction of the head, twitching of the muscle*, and even convulsions. Occa¬ 
sionally drowsiness, stuppr. and signs of basilar meningitis may exist for ten 
days or more before the characteristic symptoms develop: the onset may be 
mth mania. 

t h) With. Pronounced Pulmonary Symptoms .—The initial bronchial 
catarrh may he of great severity and obscure the other features outlie disease. 
More striking still are those eases in which the disease sets in with a single 
chill, with pain.in the side and all the characteristic features of lobar pneu- 
nionm. or of acute pleurisy; or tuberculosis is suspected. 

('•) With Intense Uaslro-intcstinal Symptoms .—The incessant vomiting^ 
and pain may lead to a suspicion of poisoning, or the case may be sent to 
flu: surgical wards for appendicitis. 

(d) With symptoms of an anile nephritis, smoky or bloody urine, with 
much albumin*and tube-casts. 

(r) Ambulatory Form .—Deserving of especial mention fire those cases 
of typhoid fever in which flip patient keeps about and attempts to do work, 
or perhaps takes a long journey to his home. lie may come under observa¬ 
tion for the first time with a •temperature of 104° or 105°. and with the rash 
"'ell out.* Many of these eases run a severe course, and in general hospitals 
tl'ty contribute largely to the total mortality. Finally, there are rare in¬ 
stances in which typhoid is unsuspected until perforation, or a profuse haem- 
orrhage from the bowels occurs. 
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Facial Aspect, — T?«r| y ip the diseas e the cheeks, arc llifshed andi fha, eyes 
brigh t. T oward I hfycnd of the &rst week the expression becomes moroJh.t- 
less, and when the disease is well established the patient has a dull.and. heavy 
look. There is never the rapid anaemia of malarial fever, and the color of the 
lips and cheeks may be retained even to the,third week. 

Feyek— (a) Regular Course.. (Chart TI.) —In the stage of invasion the 
fever rises steadily during tie first five or six days. The evening temperatim 
is about a degree or a degree and a half higher than th§ morning remission, 
so that a temperature of 104° or 105° is not uncommon by .the end of the lir-f 
week. Having reached the fastigium or height, the fever then ‘persists wiili 
very slight daily remissions. The fever may be singularly persistent ami 
but little influenced by bathing or other measures. At the end of the second 
and throughout the third week the temperature 'becomes jnore distinctly remit¬ 
tent. The difference between the morning or evening record may be 3° or 4", 
and the morning temperature may even be normal. ICfalls by lysis, and the ' 
temperature is not considered normal'until th« evening record is at 98.2'. 

(6) Variations from the typical temperature curve are common. We do 
not always see the gradual step-like asbent in the early stage; the eases do 
not often come under observation at this time. When the disease sots in 


with a chill, or in children with a convulsion, the temperature may rise at 
once to 103° or 104°. In many cases defen escenee occurs at the end of the 
second week and the temperature may fail rapidly, reaching the normal 
within twelve or twenty hours. An inverse typo of temperature, high in t lie 
morning and low in the evening, is occasionally seen but has no especial 
Significance. 

Sudden falls in the temperature may occur; thus, as shown in Chart IV, 
a drop of 0.4° may follow an intestinal haunorrhngo, and the fall mnv be u rv 
apparent even before the blood has appeared in the stools. Sometimes dur¬ 
ing the anaemia which follows a severe haemorrhage from the bowels there am 
remarkable ( oscillations in the temperature, Hvperpyrcxia is rare. In onlv 
58 of 1,500 cases did the fever rise above 100°/ Before death the fever mav 
rise; the highest 1 have known was 1_09.5°. 

(c) Post-typhoid Variations. (1) Recrudescences .—After a normal tem¬ 
perature of perhaps five or six days, the fever may rise suddenly to 102 or 
103°, without constitutional disturbance, furring of the tongue, or abdomi¬ 
nal symptoms. After persisting for from two to four days the tempera¬ 
ture falls. Of 1,500 cases, 92 presented these post-tvphoid elevations, brief 
notes of which are given in the Studios on Tvphoid Fever. Constipation, 
errors in diet, or excitement inav cause them. These attacks are a frouuent 
source of anxiety to the practitioner. They arc verv common, and it is not 
always possible to say upon what they depend. As a rule, if the rise in tem¬ 
perature is the result of the onset of a complication, such as pleurisy or 
thrombosis, there is an increase in the leucocytes. Naturally one suspods 
at the outset a relapse, but there is an absence of the step-like ascent, and 
as a rule the fever falls after lasting a few days,, 

( 2 ) The Sub-febrile Stage of Convalescence .—In children, in very nerv¬ 
ous patients, and in cases with anamiia, the evening temperature may keep 
up for weeks after the tongue has cleaned and the appetite has returned. 
This may usually be disregarded, and is often best treated by allowing tie' 
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Chart TI.—Typhoid Peter with Relapse. 
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patient to get up, and by stopping the use of the thermometer. Of .course 
it is important not to overlook any latent complications. 

(3) Hypothermia. —Low temperatures «in typhoid fever are common, 
following the tubs, or spontaneously in the third and fourth week in the 
periods of marked remissions, and following luemorrhage. An interesting 
form is the persistent hypothermia of convalescence. For ten days or more,, 
particularly in tin? protracted eases with great emaciation, the tcpiperature 
may be 96.5° or 97°. It is of no special significance. 

(d) The Fever of the Relapse.—This, Is a repetition in many instances 
of the original fever, a gradual ascent and maintenance for a,few days at 
a certain height and then a gradual decline. It is shorter than the original 
pyrexia, and rarely continues more than two or three weeks. (Chart II.) 

(c) Afebrile Typhoid. —There are eaVes described in which the chj,cf fea¬ 
tures of the disease have been present without the existence of fever. They 
are extremely rare in this country. I have seen a case, afebrile at the thir¬ 
teenth day. and in which the rose spotk and oHer features persisted till the 
twenty-eighth day. 

(/) Chills occur (fl) sometimes wifi! the fever of onset; (b) occasion¬ 
ally at intervals throughout the course of the disease, and followed by sweats 
(so-called sudoral form) ; (c) with the advent of complications, pleurisy, 
pneumonia, otitis media, periostitis, etc.; (d) with active antipvretie treat¬ 
ment by the coal-tar remedies; (<■) occasionally during the period of defer¬ 
vescence without relation to any complication or sequel, probably due to a 
septic infection; (/) according to Tlerringham, chills may result from con¬ 
stipation. There are cases in which throughout the latter half of the disease 
chills recur with great severity. (See Chills in Typhoid (fever. Studies II.) 

Skiw—T he characteristic rash of the di-ease consists of hyperannic spots, 
widely appear from the seventh to the tenth day, usually at first upon the 
abdomen. They are slightly raised, flattened papules, which can be felt dis¬ 
tinctly by tli,e finger, of a rose-red color, disappearing on pressure, and rang¬ 
ing in diameter from 2 to I mm. They were present in 93.2 per cent of the 
white patients and 20.6 per cent of the colored. Thcv come out in> successive 
crops, and after persisting for two or Ihree days they disappear, occasionally 
leaving a brownish stain. The spots may be present upon the back, and not 
upon the abdonien. The eruption may be very abundant over the whole skin 
of the trunk, and on the extremities. There were 81 in which they occurred 
oy the arms, 17 on the forearms, 43 on the thighs, legs 15, face 5, hands 3. 
llie cases with very abundant eruption are not necessarily more severe. As 
already noted, the typhoid bacilli have been found in the spots." Of variations 
in the rash, frequently the spots are capped by small vehicles. Cases that 
have not been carefully sponged may show sweat vesicles, either miliary or 
sudaminal. In 38 cases in my series there were purpuric‘Spots. Three of 
the cases were true haemorrhagic typhoid fever. The rash may not appear 
until the relapse. In 21 cases in our series the rose spots came out after the 
patient was afebrile. 

A branny desqugmation is not rare in children, and common in' adults 
after hydrotherapy. Occasionally the skin peels ofE in large flakes. 

Anujng other skin lesions in typhoid fever the following may be-men- 
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Exifthvma .—It is not very uncommon in the first week of the disease to 
find a diffuse erythematous .blush—E. typt’osum. Formerly we thought this 
might be due to quinine. . 

The tache cerebrate, a red line with white borders, is readily produced 
bv drawing the nail over the skyi, a vaso-motor phenomenon of no special sig¬ 
nificance. Sometimes the skin may have a peculiar mottled piqk and white 
appearance. E. exudativum, E. nodosum, and .urticaria may be present. 

IfiT/irs. —Ilerpqs is certainly rare in typhoid fever in comparison with 
lls great frequency in malarial fVver and in pneumonia. It was noted in 
■pi of our l.qOO cases, usually on the lips. 

The taches bleualres — Peliomala—Macula: ccrulrr. —These are pale-blue 
or steel-gray spots, subcuticular, fiom 1 to 10 mm. in diameter, of irregu¬ 
lar online and moat abundant about the chest, abdomen, and thighs. They 
sometimes give a very striking appearance to the skin. They are due.lo lice 
(see Pediculosis). 

Skin Gangrene. —Tn eliihfrrbn npinS. may occur; as reported by McFarland 
in the Philadelphia epidemic of 18S18 there were many cases with multiple 
areas of gangrene of the skin. The nose, ears, and genitals may be attacked. 

Sir calx .—At the height of the fever the >kin is usually dry. Profuse 
sweating is rare, but it is not very uncommon to set 1 the abdomen or chest 
limi't with perspiration, particularly in the reaction which follows the hath. 
Sweats in some instances constitute a striking feature of the disease. They 
may occasionally he associated with chilly sensations or actual chills. Jae- 
i oud and others in France have especially described this sudoral form of 
typhoid fever. There may he recurring paroxysms of chill, fever, and sweifts 
(even several in twenty-four hours), and the case may be mistaken for one 
of intermittent fc\er. The fever toward the end of the second week and 
during the third week may be intermittent. The characteristic rash is usu¬ 
ally present, and. if absent, the negative conditioq of the blood is sufficient 
to exclude malaria. The sweating may occur chiefly in the third and fourth 
weeks. 

(Edema of the skin occurs: 1. As the result of vascular obstruction, most 
commonly of a vein, as in thrombosis of the femoral vein. ’'...In connection 
"ith nephritis, very rarely. 3. In association with the amentia and cachexia. 
A yellow color of the palms of the hands and of the soles of the feet is not 
uncommon. The hair falls out after the attack, but complete baldness is rare. 
I have once seen permanent baldness. The nutrition of the nails sudors, aijd 
during and after convalescence transverse ridges may occur. A peculiar odor 
is exhaled from the skin in some cases. Whether due to a cutaneous exhala¬ 
tion or not, there certainly is a very distinctive smell connected with many 
patients. Nathan Smith describes it as of a “semi-cadaverous, musty char¬ 
acter.” 

Tinea: atrophica \—Tfines of atrophy may appear on the skin of the abdo¬ 
men and lateral aspects of the thighs, similar to those seen after pregnancy. 
They have been attributed,to neuritis, and Duckworth has reported a case 
in which the skin adjacent to them was hyperawthetic. 

, Bed-sores are not uncommon in protracted cases, with great emaciation. 
As a rule, they result from pressure and are seen upon the sacrum, more 
rarely the ilia, the shoulders, and the heels. These are less common, I tKink, 
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since the introduction of hydrotherapy. Scrupulous care and watch fulness 
do much for their prevention, but it is to be remembered that in cases with 
profound involvement of the nerve ccntres»acute bed-sores of the back ami 
heels may occur with very slight pressure, and with astonishing rapidity.^ 

Boils constitute a common and troublesome sequel of the disease. They 
appear to be,more frequent after hydrotherapy. 

V Circulatory System. —The blood presents important changes.. The fol¬ 
lowing statements are based on studios which it. S. T (layer has made in 
my wards (Studies I and IT!): ‘During the first two weeks there may be 
little or no change in the blood. Profuse sweats or copious djprrhoea may, 
as Hayem has shown, cause the corpusofes—as in the collapse stage of cholera 
—to rise above normal. In_lkc third week a fait usually takes place in cor¬ 
puscles and hemoglobin, and the number may sink rapidly even to l.JOO.OOO 
per c. mm., gradually rising to normal during convalescence. jAMien the 
patient«first gets up, there may be a slight fall in the number of corpuscle-.. 
The average maximum loss is about 1,01)0,000 tdi the c. mm. 

The amount of'htemoglobin is always reduced, and usually in a greater 
relative proportion than the number of' red corpuscles, and during recov¬ 
ery the normal color standard is reached at a later period. ' Lcueopenia— 
r hypoleucocytosis—is present throughout the course. Gold baths iuerea-e 
temporarily the number of leucocytes in the peripheral circulation. The 
absence of leucocytosis may be at times of real diagnostic value in distinguish¬ 
ing typhoid fever from various septic fevers and acute inflammatory processes 
The polymorphonuclear leucocytes are normal in number, while the lympho¬ 
cytes are relatively increased. When an acute inflammatory process occurs in 
typhoid fever the leucocytes show an increase in the polynuclear forms, and 
this may be of great diagnostic moment. 

The accompanying blood-chart shows these changes well. (Chart III.) 

The post-typhoid anaqnia may reach an extreme .grade. In one of my 
cases the blqod-corpuscles sank to 1. 300.000 per c. mm. and the lnvmoglobin 
to about 20 per cent. These severe grades of anaunia are not common in 
my experience. In the Munich statistics there were 54 cases with general 
and extreme jnamiia. 

Of changes in the blood plasma very little is known. 

The pulse in typhoid fever presents no special characters. It is increased 
in rapidity, but not always in proportion to the height of the fever, and thh 
WJ be a very special feature in the early stages. As a rule, in the first week 
it is above 1QQ, full in volume and often dicrotic. There is no acute disease 
with which, in the early stage, n dicrotic pulse is so frequently associated 
Even with high fever the pulse may not be greatlv accelerated. As the dis¬ 
ease progresses the pulse becomes more rapid, feebler, and small. In ti per 
cent of our cases the pulse rate rose above 140 (Thayer).* In the extreme 
prostration of severe cases it may reach 150 or more, and is a mere undula¬ 
tion—the so-called running pulse. The lowered arterial pressure is mam- 
fest in the dusky lividity of the skin and co!dness*of the hands and feet 

During convalescence the pulse gradually returns to normal, and occa¬ 
sionally becomes very slow. After no other acute fever do we so frequently 
meet with, bradycardia. I have counted the pulse as low as 30. and in¬ 
stances are on record of still fewer beats to the minute. Tachycardia, while 



[ess common, may be a very troublesome, and persistent feature of con¬ 
valescence. 

* Blood, Pressure .—This is usually from 115-120 m. m. Hg. (Riva-Ilocci 
instrument) in systole. The diastolic pressure has the normal relationship 
to the systolic, and averages 85-100 m. m. Hg. Thdre is a gradual fall during 
the course to about 100-110 m. m. Hg. at the beginning of apyresia. In two 
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22 per cent of our cases. Absencf of the first sound is rare. Gallop “rhythm 
is not uncommon. In the extreme feebleness of the graver forms, the first 
and second sound become very similar, and*the long pause is much shortened 
(embryoeardia). 

Of cardiac complications, pericarditis i* < iaia_6Hd has been met with 
chiefly in children and in association with pneumonia. It was present iu 
three of my series'and occurfed in only 14 of the 2,000 Munich post mortem'. 
Endocarditis was fqund_post mortem in. three cases, and the physical signs , 
suggested its presence in three other cases in the series. Myocarditis is more 
co mmon, and is indicated bv a progressive weakening of the heart-sound and 
enfeeblement of the action of the organ. 

Complications in the Arteries. —- Arteritis with thrombus formation oc¬ 
curred in four cases in the series, one in the branches of the middle tercbral. 
two in the femoral, and one in the brachial. In one case gangrene of the 
leg followed. I saw a similar case with Itoddick, in Montreal, in which 
obliteration of the left femoral artery occurmf'on the sixteenth day, and of 
the vessel on the right side on the twentieth day, with gangrene of both feet. 
Pain, tenderness, and swelling occur over the artery, with diminution of di>- 
appearanee of the pulsations and coldness and blueness of the extremity. 
In two of the eases these symptoms gradually disappeared, and the pulsation 
returned not only in the peripheral, but in the affected vessels (Thayer). 
Keen refers to 46 eases of arterial gangrene, of which 8 were bilateral, 10 on 
the right side, and 10 on the left. 

t Thrombi in the Veins. —In our series there were 41 instances, distributed 
in thcTfoIIowing veins: femoral 20. popliteal 5, iliac 5, veins of the calf -Y, 
internal saphenous 3, pulmonary artery alone J, pulmonary artery and com¬ 
mon iliac 1, axillary vein 1 (Thayer). I saw one case in the right circum¬ 
flex iliac vein. Femoral thrombosis is the most common, and almost inva¬ 
riably in the left vessel,*dvie. as Liebermeister suggests, to the fact that the 
left iliac vein is crossed by the tight iliac artery, and the blood flow is not 
so free. The symptoms of this complication are very definite-t-fhe fever may 
increase or recur. Chills occurred in 11 of all the cases. Pain aitd swelling 
at the site ate constantly present, and the thrombotic mass can be felt, not 
always at first, nor is it well to feel for it. .Swelling of the leg follows a- a 
rule, but it is rarely so extreme, and never. I think, so painful ns the puer¬ 
peral phlegmasia alba dolens. In the iliac thrombosis the pain may be severe 
«tod lead to the suspicion of perforation, as in one of our cases. Loucocv- 
tosis is usually present, in 12 cases it rose above 10,000. Five of the 39 cases 
died, 2 only as a result of the thrombus; in the case of axitlary thrombosis 
from pulmonary embolism, in one embolism of the inferior cava and right 
auricle from tliQ dislocation of a piece of thrombus from tho left iliac vein 
Thayer examined 16 of the patients at varying periods after convalescence, 
and found in every case more or less disability from the varices and persist¬ 
ent swelling. In some cases, however, the recovery is complete. 

JJI&kstjve fsxsiEM.— Loss of appetite, is eaiiy, and, as a rule, the relish 
for food is not regained until convalescence. Thirst is constant, and should 
be fully and freely gratified. Even when the mind becomes benumbed ami 
tha patient no longer asks for water, it should be freely given. Th o. tongue 
presents the changes inevitable in a prolonged fever. Early in the disease 
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it is n*6e+; swolien, and coated with a thin white fur, which, as the fever 
jirogresses, becomes denser. It may remain moist throughout. It is small 
m'size and tends to be red at tht‘.edges and tip. In severe cases, particu¬ 
larly those with delirium, the tongue becomes very dry, partly owing to the 
fact that such patients breathe*with the mouth open. It may be covered 
■v^ith a brown or brownish-black fur, or with crusts between which are cracks 
and fissuroe. , .Acute glossitis occurred in one easft at the onset of the relapse. 
In these eases the taeth and lips may be covered with a dark brownish matter 
called sordcs —a mixture of food, epithelial debris, and micro-organisms. By 
keeping fife mouth and tongue clean from the outset the fissures, which are 
extremely painful, may be prevented. During convalescence the tongue grad¬ 
ually becomes clean, and the fur is thrown off, almost imperceptibly or occa¬ 
sionally «in flakes. • 

The secretion of saliva is often diminished; salivation is rare. 

Pamtijis was present in -15^ of the 2,000 Munich eases, it occurred in 
11 cases in my series; of thlsq, 5 died. It is most frequent in the third 
week in very severe cases. Bxtensiye sloughing may follow in the tis-ues 
of the neck. Usually unilateral, and in a majority of cases going on to sup¬ 
puration, it is regarded as a very fatal complication, but recovery has fol¬ 
lowed in eight of my cases. It undoubtedly may arise from extension of 
inflammation along Steno's duet. This is probably not so serious a form 
as when it arises from metastatic inflammation. In four cases the subrnax- 
illary glands were involved alone, in one a cellulitis of the neck extended 
from the gland and proved fatal. Parotitis may occur after the fever ha| 
subsided. A remarkable localized sweating in the parotid region is an occa¬ 
sional sequel of the .abscess. 

The pharynx may be the seat of'slight catarrh. Sometimes the fauces 
ire deeply-congested. Membranous pharyngitis, a serious and fatal com¬ 
plication, may come oi> in the third week. 'Difficulty in swallowing may 
result from ulcers of the (esophagus, and in one of our cases stricture fol- 
owed.* Thyroiditis may occur with abscess formation. 

The gastric symptoms are extremely variable. Nausea and vomiting are 
lot common. There are instances, however, in which voiniting,»resisting all 
neasurcs, is a marked feature from the outset, and may directly cause death 
Vom exhaustion. Vomiting does not often occur in the second and third 
seeks, unless associated with some serious complication. I'lccis have been 
found in tiie stomach, llauuatemesis occurred in I of our eases. 

Intestinal Symptoms .—Dinrrlicca is a‘very variable symptom, occurring 
a from 20 lo 30*pcr cent of the cases. Of 1,500 cases, 510 bad diarrhoea before 
■nlering, 200 during their stay m hospital. The small percentage may be 
hie to the fact that we use no purges or intestinal antiseptics. Its absente 
oust not be takerf as an indication that the intestinal lesions arc of slight 
'lent. I have seen, on several occasions, the most extensive infiltration and 
deration of the Peyer’s glands of the small intestine, with the colon filled 
v ith solid fa'ces. The diarrlltea is caused less by the ulcers than by the asso- 
■inled catarrh, and, ns in tuberculosis, it is probable that when this is in the 
luge intestine the discharges are more frequent. It is most common toward 


•Mitchell, (Esophageal Complications in Typhoid Fever (Studies II). 
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the end of the first and througlyiut the second week, but it may det occur 
until the third or even the fourth week. The number of discharges ranges 
from 3 to 8 or 10 in the twenty-four hcrurs. They are usually abundant, 
thin, grayish-yellow, granular, of the consistency and appearance of pea-soup, 
and resemble very much/ as Addison rcmaiked, tho normal contents of the 
small bowel. The reaction is alkaline and the odor offensive. On standing, 
the discharges separate into’a thin serous layer, containing albumia and salts, 
and a lower stratum, consisting of epithelial debris , remnants Qf food, and 
numerous crystals of triple phosphates, blood may be in«small amount, and 
only recognized by the microscope. ^ Sloughs of the Peyer’s. glands occur 
either as grayish-yellow fragments or occasionally as ovoid itnasses, an inch or 
more in length, in which portions of the bow/d tissue nd|he found. The 
:bacilli are not found in the stools until the end of the*fir| B fe the middle of 
the second week. Constipation was present in at per caak® the cases. 

Hemorrhage from the bowels is a serionscqmplicatfqj^bccurring in from 
3 to 5 per cent of all cases. It had oceurredMfi 90 of the 2,000 fatal Munich 
cases. In 1,500 cases treated in my wards, hemorrhage occurred in 118, and 
/in 12 death occurred directly from the Vaunorrhage. It was present in 3.77 
per cent of Murchison’s 1,504 cases. There may be only a slight trace of 
blood in the stools, but too often it is a profuse, free haunorrhage, which 
rapidly proves fatal. Tt occurs most commonly between the end of the second 
/and the beginning of the fourth week, the time of the separation of the 
' sloughs. Occasionally it results simply from the intense hyperiemia. It usu¬ 
ally comes on without warning. A sensation of sinking or collapse is experi¬ 
enced by the patient, the temperature falls, and may, as in the annexed chart, 
drop 6° or 7° in a few hours. Fatal collapse may supervene before the blood 
appears in the stool. Hietnorrhage usually occurs in cases of considerable 
severity. Graves and Trousseau held that it was not a very dangerous symp¬ 
tom, but statistics show that death follows in from 30 to 50 per cent of 
the eases. • 

It must not be forgotten that melaaia may also be part of a general hieni- 
orrhagic tendency (to be referred to later), in which case it is associated with 
peteohiie and ha?maturia. There may be a special family predisposition to 
intestinal haemorrhages in typhoid fever. 

Meteorisn/, a frequent symptom, is not serious if of moderate grade, hut 
when excessive is usually of ill omen. Owing to defective tone in the wall-. 
«n severe cases to their infiltration with serum, gas accumulates in the, small 
and large bowels, particularly in tho latter. Pushing up the diaphragm, it 
interferes very much with the action of tho heart and lun£s, and may al~" 
favor perforation. Gurgling in the right iliac fossa exists in a large propor¬ 
tion of all the eases, and indicates simply the presence of gas hnd fluid faces 
c in the colon and caecum. • 

Abdominal pain and tenderness were present in three-fifths of a scries 
of 500 cases studied with special reference to the point by T. McCrae. In 
some it was only present at the onset. Pain occurred during the course in 
about one-third of the cases. This is due- in some instances to condition' 
apart from the bowel lesions, such as pleurisy, distention of the bladder, and 
phlebitis. It maj associated with diarrhoea, severe constipation, a painful 
■spleen, or acute abdominal complications. Pain occurs with some cases of 
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haemordlage, but' is most constantly presept with perforation. In a large 
group no cause could be found for the pain, and if other symptoms.be asso¬ 
rt 611 the condition may lead to error in diagnosis. Operation for appendi¬ 
citis has been performed in the early stage of typhoid fever, owing to the 
combination of pain in. the right iliac fossa, fever and constipation. This 
Ijas happened twice at the Johns Hopkins Hospital. 
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first week, in the great majority jfc is at the height of the disease in the third 
week, anjd much more frequently in the severe cases, particularly those asso¬ 
ciated with tympanites and haemorrhage. • It may occur, however,, in vSry 
mild cases and with great suddenness, when the patient is apparently pro¬ 
gressing favorably, 

Symp toruutf.J’erforation .—By far the most important single indication is 
a sudden , sharp nain of increasing severity,.often paroxysmal in character. It 
is rarely absent, except in the small group of cases with profound toxemia.. 
The situation is most frequent in flip hypcgnvHc r ’"gin ri and to the right of 
the middle line. v Tenderne ss on pressure is present in the great, majority of 
cases, usually in the hypogastric and'right iliac regions, sometimes diffuse; 
it may only be brought out on deep pressure. t As LeContc points out, when 
the perforation happens to be in contact with the parietal peritoneum tin- 
local features on palpation arc much more marked than when the perforated 
ulcer is next to a coil or to the mesentery. . There may be early j yritnhilH w 
qf theJiladder, with frequent micturition, aiW pain extending toward the 
penis . 11 A third important sign is muscle Rigidity, increased tension, and 
spasm on any attempt to palpate. With the onset of these features the 
patient may have' signs of shoc k—a full in temperature, an im-ronse in tl m 
rap idity of the pulse and respirations, and slight sweating. Following these 
features in a few Hours there is usually a reaction, and then the^featurcs of 
general peritonitis become manifest to a more or less marked degree. Among 
the general features, the facies of the patient shows changes; there is in¬ 
creased, pallor/a pinched expression of the fare, and as the symptoms pro¬ 
gress and toward the end a marked JLi ippocratio faoi es, a-dusky suffusion, 
and thefforehead bathed in a clammy perspiration. , The,temperature, which 
often drops at the onset of a perforation, rises with the increase of the peri¬ 
tonitis. The pulse quickens, is running and thready, the heart’s action 
becomes progressively mqre feeble, and there is an increase in the frequency 
of the respiration. Vomiting is u_Yaiialilc_feainre; it is prespnt in a major¬ 
ity of the cases, fjiopnng h I s commo n and may occur early, but more fre¬ 
quently late. 


The local, abdominal features are often more important than the gen¬ 
eral, as it is surprising to notice how excellent the condition of a patient 
may be with,perforative peritonitis. Limitation of the respiratory move¬ 
ments is usually present, perhaps confined to the hypogastric area, xln- 
(ff^sing distention is the rule, but perforation and peritonitis may occur, 
it is to be remembered, with an abdomen flat or even scaphoid, xlncreasing 
pam on pressure,^increasing muscle spasm and tension of the welfare im¬ 
portant signs Percussion may reveal a flat note in the .flanks, due to exu¬ 
date. .. Auscultation may show absence of peristalsis, and auscultatory pereus- 

Z v he 7 ™?^ S ti° W r pr r nCC ° E air free in thc Peritoflamm. 7 A friction 
2 /r n’V fGW h T S ° f thc 0DSct of the Perforation., Oblitcr- 
tvmnanv , T nipple Iino “V b * caused by excessive 

! y a P a y ua Rpd obhteratlon of . b ver flatness in a flat, or a not much dis- 
tended abdomen, is a valuable sijrn Eximinniinn .1 n , 

Min.,, in th. ™l,i. ot ll ‘« “*“> ">»' 
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fkm«Tai pprifflnitia without jjerforation <»f the bowel, may occur by exten- 
' sion from an ulcer, or by rupture of a softened mesenteric gland, or, as in 
one recenf case™n my scries, fronf inflammation of the Fallopian tubes. It 
was present in 2.2 per cent of the Munich autopsies. 

Perforation is almost invariably fatal. In a few cases healing takes place 
spontaneously, as is beautifully shown in one of the Pennsylvania Hospital 
specimens,Sir the orifice may be closed by a tag of omentunf, as in a remark¬ 
able case reported by J. Milton Mijlcr. 

There is a groifp of eases in which hmmorrhage complicates the perfora¬ 
tion and adds4o the difficulty, in diagnosis. In 7 of our 43 cases haemorrhage 
accompanied the perforation; in 3 others the haemorrhage had occurred some 
days before. , 

The diagnosis of perforation, easy enough at times, is not without serious 
.difficulties. The conditions for which it lias been mistaken in my wards have 
been: appendicitis, occurring during the course of the typhoid fever, plflebitis 
of the iliac vein with great jlAi, lnemorrhagc, and in one case a local perito¬ 
nitis without perforation, for which po cause was found. Kecovery followed 
the exploratory operation, which was made in all but one (haemorrhage case) 
of these cases. 

Th e sp^ EBx is usually enlarged, and the edge was felt below the costal 
margin in 71.6 per cent of my cases. Percussion is uncertain, as, owing to 
distention of the stomach and colon, even the normal area of dulness may 
not be obtainable. I have seen a very large spleen post mortem, wlicn durine 
life the increase in size was not observable. 

Liver. —Symptoms on the part of this organ are rare. 

(aj Jaundice was present in only 8 eases of my series. Catarrh of 
the ducts, toxaimia, abscess, and occasionally gall-stones are the usual 
causes. 

(b) Abscess. —Solitary abscess is exceedingly rase and occurred in but 3 
cases in my series. It. may follow the intestinal lesion or more* commonly 
one of the complications, as parotitis or necrosis of bone. Suppurative pyle¬ 
phlebitis, Which is more frequent than abscess, may follow perforation of 
the appendix. Suppurative cholangitis has been described. 

(c) Cholecystitis occurred in 19 cases of the series. Camac * has col¬ 
lected 115 cases, in 21 of which perforation occurred. Pain in the region 
of the gall-bladder is the most constant symptom. Tenderness, muscle spasm 
with rigidity, and a gall-bladder tumor arc present in a majority of the eases* 
Jaundice is inconstant. With perforation there may be a marked drop in 
the fever and tfie onset of signs of peritonitis. In simple cholecystitis the 
urgency of the symptoms may abate, and reedvery may follow. Suppura¬ 
tion may occur with infection of the bile passages. Mouthy or years after 
(eighteen years in Hunncr’s case) the bacilli may cause cholecystitis or gall¬ 
stones. Typhoid bacilli have been found by Cushing as a cause of cholecys¬ 
titis in a patient who had never had typhoid fever. 

(d) Gall-Sto nes. —Bemhdim called attention to the frequency of chole¬ 
lithiasis after typhoid fever. It is probably associated with the presence 

typhoid bacilli in the gall-bladder (see under Gall-Stones). 

•—---——-i-1— 

* Studies In Typhoid Fever, Series III, Johns Hopkins Hospital Reports, vol. viiL 
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Respiratory System. — Epistaxis. an early symptom, precedes typhoid 
fever more commonly than any other febrile affection. It is occasionally 

profuse and serious. . 

Laryngitis is not very common. The ulcers nnd ihe perichondritis lavo 
already been described. (R^qma, apart from ulceration, is rare. In the 
United States the laryngeal complications of typhoid fever seem much less 
frequent than on* the Continent. I have twice seen severe perichondritis; 
both of (he cases recovered, one after the expectoration of iargd portions of the, 
thyroid cartilage. 

Keen and 1 dining have collected $21 cases of serious surgical complica¬ 
tions of the larynx. General emphysema mav follow the perforation of an 
ulcer. Stenosis is a very serious sequence. 

From some recent studies it would appear that pifralysis of the laryn¬ 
geal muscles is much more common than w? have supposed. Przedborski 
>v (Jolkma nil's Sammlung, No. ISO) lip systematically examined the larynx 
in 100 consecutive cases and found 2. r ) y/jtih paralysis. The condition is 
nearlv alwavs due to neuritis, sometinjes'in connection with affections of 
other nerves. 

Bronchitis is one of the most frequent initial symptoms. It is indicated 
by the presence of sibilant rales. The smaller tubes may be involved, pro¬ 
ducing urgent cough and even slight cyanosis. Collapse and lobular pneu¬ 
monia may also occur. 

Lobar pneumonia is met with under two conditions: 

" 1. At the outset the pneumo-typhus of the Germans. This occurred in 
three of our cases. After an indisposition of a day or so, the patient is seized 
with a chill, has high fever, pain in the side, and within forty-eight hours there 
are signs of consolidation and the evidences of an ordinary lolmr pneumonia. 
The .intestinal symptoms may not occur until toward the end of the first 
week or later; the pulmonary symptoms persist, crisis does not occur; the 
aspect of the patient changes, and by the end of the second week the clinical 
picture is that of typhoid fever. Spots may then be present and doubts as 
to the nature of the case are solved. Tn other instances, in thd absence of 
a characterise eruption, the case remains doubtful, and it is impossible to 
say whether the disease has been pneumonia, in which the so-called typhoid 
symptoms have developed, or whether it was typhoid fever with early implica¬ 
tion of the lungs. This condition may depend upon an early localization of 
♦he typhoid bacillus in the lung. 

2. Lobar pneumonia forms a serious and by no means infrequent com¬ 
plication of the second or third week—in 1!) of our cases, ft was present in 
over 8 per cent of the Munich cases. The symptoms are visually not marked. 
There may be ;io rusty sputa, and, unless sought for, the condition is fre¬ 
quently overlooked. The etiological agent, in these cases Is still in dispute 
Typhoid bacilli have been isolated from the sputum by Jehle, Ran, and others 
They have also been isolated from the consolidated lungs at autopsy, but m 
such cases the pneumococci may have been origiilally present, and the typhoid 
bacilli secondary invaders. In all cases of pneumonia during typhoid fever 
occurring in the Johns Hopkins Hospital and coming to autopsy, the pneu¬ 
mococci could be demonstrated in the consolidated lung. Infarction, abscess, 
and gangrene are occasionally pulmonary complications. 
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Hypostatic congestion of the lungs an<^ ccdema, due to enfeebled circu¬ 
lation in the later periods of the disease, are very common. The physical 
signs are defective resonance at the bases, feeble breath-sounds, and, on deep 
inspiration, moist rfiles. 

Haemoptysis may occur. Cr«agh reports a case" in which it caused death. 

Pleurisy was present in about 8 per cent of the Munich autopsies. It 
may occui; at the outset—plcuro-typhoid—or slowly during convalescence, 
in which case it is almost always purulent and due to the typhoid bacilli. 

Pneumothorax .is rare. Ilale White has reported two cases, in both of 
which pleurisy existed. After death, no lesions of the lungs or bronchi were 
discovered. The condition may be due to straining, or to the rupture of a 
small pyasmic abscess. It mly occur also during convalescence. 

Nnnyous SvsxEih— Cerebrospinal f Form . —As already noted, the disease 
may set in with intense and persisting headache, or an aggravated form of 
3 neuralgia. There are cases in vtdiicli the effect of the poison is manifested 
on the nervous system early gndyfcith the greatest intensity. There are head-' 
ache, photophobia, relruction ; irf the neck, marked twi tellings of the muscles, 
rigidity, and even convulsions. In such cases the diagnosis of meningitis is 
invariably made. The eases showing marked meningeal features during the 
course of the disease may be divided into three groups. First, those with symp¬ 
toms suggestive of meningitis, but without localizing features and without 
at post mortem the anatomical lesions of meningitis. In every series of 
cases numerous such examples occur. Secondly, the eases of so-called serous 
meningitis. There is a localization of typhoid bacilli in the eerebro-i-pinal 
fluid and a mild inflammatory reaction, but without suppurative meningitis 
Cole has collected thirteen such cases, five of them occurring in our series. 
Probably more frequent lumbar punctures will show that this occurs not 
infrequently. Thirdly, true typhoid suppurative meningitis duo to B. typho¬ 
sus. Only one such casjp occurred in our series, am} Cole has collected thir¬ 
teen from the literature. Meningitis in typhoid fever is occasionally due to 
other organisms, as tubercle bacilli, and the micrococcus intraeellularis. 
Marked convulsive movements, local or general, with coma and delirium, are 
seen also in thrombosis of the cerebral veins and sinuses. , 

Delirium, usually present in very severe cases, is certainly less frequent 
under a rigid plan of hydrotherapy. It may exist from the outset, but usu¬ 
ally does not occur until the second and sometimes not until the third week. 
It may be slight and only nocturnal. It is, as a rule, a quiet delirium, though 
there are cases in which the patient is very noisy and constantly tries to get 
out of bed, and, unless carefully watched, may escape. The patient docs 
not often become maniacal. In heavy drinkers the delirium may have the 
character of ■delirium tremens. Even in cases which have no positive 
delirium, the mental processes are usually dulled and the aspect is listless 
and apathetic. In severe cases the patient passes into a condition of uncon¬ 
sciousness. The eyes may be open, but he is oblivious to all surrounding cir¬ 
cumstances and neither knows nor can indicate his wants. The urine and 
faices arfe passed involuntarily. Ill this pseudo-wakeful state, or eonm-vigil, 
as it is called, the eyes are open and the patient is constantly muttering. 
The lips and tongue are tremulous; there are twitchings of the fingers and 
Wrists— H qt»p jtns_tendinum and carphologia, He picks a£ the bedclothes or 
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grasps at invisible objects. The^c are among the most serious symptoms of 
the disease and always indicate danger. 

Convulsions in typhoid fever are rare. 'There were 8 instances in sixteen 
years among between fifteen and sixteen hundred cases. They occur: .first, 
at the onset of the disease, particularly in aliildren; secondly, as a manifes¬ 
tation of the toxasmia; and thirdly, as a result of severe cerebral complica¬ 
tions—thrombosis, meningitis, or acute encephalitis. Occasionally in con¬ 
valescence convulsions may occur from unknown causes. Of the 8 cases 
3 died. * • 

Njurilis, which is not uncommon—11 cases in the series—nyiy be local, or 
a wide-spread affection of the nerves oTf the legs or of both arms and legs. 

Loj&L-Njeui'itis .—This may occur during (h o hei ght , of the fe ver or after 
conva lescence is established. Tt may Jet in with agonizing pain, apd with 
sensitiveness of the affected nerve trunks. The local neuritis may affect t 
the ntfrves of an arm or of a leg. and invqlve chiefly the extensors, so that 
there is wrist-drop or foot-drop. The arrtr lit 'teg may be much swollen 
and the skin over it erythematous. Painful muscles arc not uncommon, par¬ 
ticularly in the calves. I have reported a scries of cases (Studios IJT). 
Painful cramps may also occur. In some of the cases of painful legs the 
condition is a myositis; in others the swelling and pain may he due to throm¬ 
bosis in the deeper veins. 

A curious condition, probably a local neuritis, is that which was first 
described by Ilandford ns tender ioes, and which appears to lx; much more 
common after the cold-bath treatment. The lips and pads of the toes, rarely 
fhe pads at their bases, become exquisitely sensitive, so that the patient can 
not bear the weight of the bedclothes. There is no discoloration and no 
swelling, and it disappears usually within a week or ten days. 

Multiple neuritis in typhoid fever comes on usually during cn uvqlesnenee 
The legs may be affected or the four extremities. The cases are often dilli- 
cult to differentiate from those with subacute poliomyelitis. R ecovery is 
t he rule. 

Poliomyelitis may occur with the symptoms of acute ascending paral¬ 
ysis and prqye fatal in a few days. More frequently it is less acute, ami 
causes either a paraplegia or a limited atrophic paralysis of one arm or leg. 

Hcmiplegyi is a we. .complication. Francis Hawkins has collected 17 
cases from the literature; aphasia was present in 12. The lesion is usually 
thrombosis of the arteries, less often a meningo-cnccphalitis. The aphasia 
usually disappears. 

True tetany occurs sometimes, and has been reported in‘connection with 
certain epidemics. It may set in during the full height outlie disease. 

Typhoid Psychoses.—' There are tb*«e-^«mp*..of, cases: %jt, an initial 
delirium, which may be serious, and cause the patient to Vender away from 
his home, or he may even become maniacal; secondly, the psychosis-asso¬ 
ciated, directly with the pyrexia and the toxaemia; in a few cases this outlasts 
the disappearance of the fever for months or.even years; and, lastly, the 
asthenic psychosis of convalescence, more common after typhoid th‘an after 
any ot er fever. fhe^wegnosis is usually good. Edsal has recently studifd 

condition in children, finding 69 cases in the literature, of which 43 
recovered. 
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Thete is a distressing pnst.-t. yphnid - na arantl ie m'/i . in which for months or 
even for years the patient is unable to get into harmony with his sur- 
rcAi ridings. 

SJiBCiAL_ Senses. —f?ye.-+C'onjunctivitis, simple or phlyctenular, some¬ 
times with^ keratitis andi iritis, may develop. ^ Panophthalmitis has been< 
reported in one case in association with haemorrhage (Finlay). Lqs&of accom¬ 
modation jnay occur, usually in the asthenia of»eonvaleseence. Oeula-motor 
paralysis has been §een, due probably to neuritis. Retinal haemorrhages may 
occur alone or in association with btlier haiinorrhagic features. Double optta 
ueuxitis has l^ccn described in the course ot the fever. It may be independent 
of meningitis. Atrophy may follow, hut, these complications are excessively 
rare. Cataract,may. follow inflammation of the uveal tract.' Other rare com-, 
plications are thrombosis of flic orbital veins and orbital haemorrhage. (See 
J)e Sehweinitz in Keen’s monograph for full consideration of the subject.) 

Ear .—Otitis media is not frffrequent, 2.5 per cent in llengsPs collected 
cases. We have never fs(tin^*|lie typhoid bacillus in the discharge. Seri¬ 
ous results are rare; only one-case of mastoid disease occurred in our series. 
The otitis may-set-in with a chill and an aggravation of the fever. 

Renal System. —Retention of urine is an early symptom and may be the 
canse of abdominal pain. It may recur throughout the attack, guppres- 
sioii.Mf-uriue is rare. The urine is usually diminished at first, has the ordi¬ 
nary febrile characters, and the pigments are increased. Later in the disease 
it is more abundant and lighter in color. 

Polyuria is not very uncommon. The amount of water depends very 
much on the fluid taken. In certain eases enormous quantities are passed, 
up to seven and eight quarts. While most common during convalescence, the 
increase may be sudden in the second week at the height rtf the fever, as in 
a ease reported by Fussell. Patients treated by what is known as the wash¬ 
ing-out method, in whigh large quantities of water ;ire taken, may pass enor¬ 
mous amounts, 18 or 19 litres. One of my patients passed as /nuch as 23 
litres in one day! 

The Diazo-react ion of Ehrlich .—Two solutions are employed, kept in 
separate 'Wiles*'one containing a saturated solution of mlpH y wi fe-arid in 
a solution of hydr ochloric arid (50 ee. to 1,000 ee.); the other a half per 
cent solution of gadiuni-Jiitrite. To make the test, a few cubic centimetres 
of urine are placed in a small test-tube with an equal quantity of a mixture 
of the solution of the sulphanilie acid (40 ce.) and the sodium nitrite (1 cc.),, 
Hie whole being thoroughly shaken. One cubic centimetre of ammonia is 
then allowed to 1 flow carefully down the side of the tube, forming a colorless 
zone above the yellow urine, and at the junction of the lwo -a deep hr nwnish- 
rotLginjj wilL-ha-a apn if the r ngntinn ia pmawm With normal urine a lighter 
brownish ring is produced, without a shade of red. The coldr of the foam of 
the mixed urine and reagent, and the tint they produce when largely diluted 
with water, are characteristic, being in both cases of a delicate rose-red if the 
diazo-reaction be present; bnt if not, brownish-yellow. It was found in 894 
of 1,467 eases. It may be present previous to the occurrence of the rash, and 
fy? late as the twenty-second dnv. The value of the test is lessoned by its 
occurrence in cases of mijiary tuberculosis, in malarial fever, and occasion¬ 
ally in the acute diseases associated with high^fsi.er. The •uiQtsxic coefficient 
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in typhoid fever is high and is gaid to be increased by the tubs. In cases 
passing large quantities of urine the diazo-reaction is very feeble or even 
absent. ' 

Bacilluria occurs in about one-third of the cases, caused by the typhoid 
bacilli. The urine may be turbid from tlic^r presence and in the test-tube 
give a peculiar shimmer. There may be millions of bacilli to the cubic milli¬ 
metre without pyuria or any symptoms of renal or bladder trouble. Thu 
bacilli may be present in the urine for years after thq, attack (see Gwyn, 
Studies III). Of 51 cases during the session of 1900-1901 in my clinic,* 
Cole found typhoid bacilli in the urine in 16. 

The renal complications in typhoid' fever may be thus grouped: 

(ft) Febrile albuminuria is common and of no special significance. It 
was present in 999 of 1,500 cases, 66 per cent. Tube easts were present in' 
568 cases, 37.8 per cent. Ilwmoglobinuria occurred in one case. 

(by Acute nephritis at the onset or during the height of the disease— 
the nuphro-typhus of the Germans, thfe fievra'fffpj^ide a forme renale of the 
French—may set in, with all the symptoms-of acute Bright’s disease, mask¬ 
ing in many instances the true nature of the malady. After an indisposi¬ 
tion of a few days there may be fever, pain in the back, and the passage of 
a small amount of bloody urine. 

(c) Nephritis during convalescence is rare, and is usually associated with 
amend a and cedoma. Chronic nephritis is a most exceptional sequel of the 
disease. 

(d) The lymphomatous nephritis, described by E. Wagner, and already 
feferred to in the section on morbid anatomy, produces, as a rule, no 
symptoms. 

(0 B,yV r ' a > a n °t uncommon complication, may be associated with the 
typhoid or the colon bacillus, less often with staphylococci. It disappears 
during convalescence. It is usually due to a simple.catarrh of the bladder, 
rarely to aivintense cystitis. 

if) Post-typhoid Pyelitis .—One or both kidneys may he involved, either 
at the height of the disease or during convalescence. There may be blood 
and pus at fijst, later pus alone, varying in amount. A severe pyelonephritis 
may follow. ffsx&UZShlic abscess is a rare sequel. 

System.-— Orchitis is occasionally met with. Kinnicutt has 
collected 53 cases in the literature. It is usually associated with a catarrhal 
Urethritis. Induration or atrophy may occur, and more rarely suppuration. 
It was present in 4 cases in my scries. In 1 case double hydrocele developed 
suddenly on the nineteenth day (Dunlap). <■ 

Agu£#.jna&hili&, which may go on to suppuration, is a rare complication. 
It was present in 3 cases of my series, during the fever and In one late in 
convalescence. . 

Gfi SB Pps Among the most common and troublesome of the 

sequel® of the disease are the bojifiJ&siQns. .In a few cases the bone lesions 
occur at the height of the disease or even earlier, A boy was admitted in the 
second week of an attack of typhoid fever with acute.pedostitis of the frontal 
bone and of one nb. Of 237 cases collected by Keen there' were periostitis 
11$, necrosis m 85 and caries in 13. They are, I am sure, much more frequent 
than the figures indicate. Six cases came under my notice in the course of a 
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year, amf formed the basis of Parsons’ paper {Studies II). The legs are chieiy 
involved. In Keen’s series the tibia was affected in 91 cases, the ribs in 40. 
The typhoid bone lesion is apt tcf form what the old writers called a cold 
abscess. Only a few of the cases arc acute. Chronicity, indolence, and a 
remarkable tendency to recurrence are perhaps ’the three most striking 
features of the typhoid bone lesions. A bony node may be left by the typhoid 
periostitis. • » • 

, Al'lhritis. wail present in 5 cases of my series. Rheumatic and septic forms 
are described, as well as a typhoid arthritis proper. The complication is exceed¬ 
ingly rare, and yet Keen has collected from the literature 84 cases. One of the 
most important points relating to it is the frequency with which spontaneous 
dislocations occur, particularly, of the hip. 

7 yrfMtuLSpine (ftibnev).—During the disease in protracted cases, more 
, often during convalescence, the .patient complains of pain in the lumbar and 
sacral regions, perhaps after alight jar.or shock. Stiffness of the back, pain 
on movement, and lenderil&S'on/pressure are the chief features, but there are 
in addition marked nervous, somfctimps hysterical manifestations. The diag¬ 
nosis of spondylitis, Pott’s disease, or perinephritie abscess, etc., may be made. 
The examination is negative. The patient is afebrile, as a rule. The outlook 
is good. In rare instances there may be perispondylitis, but usually the condi¬ 
tion is a neurosis (Studies I). 

Tho mneetes -may be the seat of the degeneration already' referred to, but it 
rarely causes any symptoms. Haemo rrhage occasionally occurs into the muscles, 
and late in protracted cases abscesses may follow. Rupture of a muscle, usually 
the rectus abdominis, may occur, possibly associated with acute hemorrhagic 
myositis. „ 

Post-typhoid Septicaemia and Pyaemia. —In very protracted cases there may 
recur after defervescence a slight fever (100°-101°), with sweats, which is,pos¬ 
sibly septic. In other cases for two or three weeks there are recurring chills, 
often of great severity. They are usually of no moment in the absence of signs 
of complication. (See Studies II and III.) 

Typhoid' pyajmia is not very uncommon, (a) Extensive furunculosis may 
be associated with irregular fever and leucocytosis. (6) Following the fever 
there may be multiple subcutaneous “ cold ” abscesses, often with a dark, thin 
bloody pus. A score or more of these may appear in different .parts. Pratt 
has isolated the bacillus in pure culture from the subcutaneous abscesses, (c) A 
crural thrombus may suppurate and cause a wide-spread pymmia. (d) In raro 
instances suppuration of the mesenteric glands, of a splenic infarct, a slough¬ 
ing parotid bubo' a perinephric or perirectal abscess, acute necrosis of the bones, 
or a multiple suppurative arthritis may cause pyaemia. In other cases follow¬ 
ing bed-sores or a furunculosis there occurs a general infection with pyogenic 
organisms, with fatal result. In three such eases in our series staphylococci 
were cultivated from the blood. In one case with many chills late in the dis¬ 
ease, nnd the general condition excellent, typhoid bacilli were cultivated from 
the blood. > 

Association of other Diseases. —Erysipelas is a rare complication, most com¬ 
monly met with during convalescence. In 1,420 cases at Basel it occurred 10 
times. Griesinger states that it is met with in 2 per cent. , Measles or scarlet 
fover may develop during the fever or in convalescence. Chicken-pox and noma 
8 
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have been reported in children. Bscudo-niembranous inflammations may occur 
in the pharynx, larynx, or genitals. 

Malarial and typhoid fevers may be assdciated, but a majority of the cases 
of so-called typho-malarial fever are either remittent malarial fever or true 
typhoid. It is interesting' to note that among the 829 cases of tvphoijl fever 
plasmodia frere found in the blood during the course of the disease in only J. 
case. (See Lyon* Studies III.) Many of our typhoid-fever eases •came from 
malarious regions. • 1 

The symptoms of influenza may precede the typhoid fever, or the two dis¬ 
eases may run concurrently. There ar<; cases of chronic influenaa which simu¬ 
late typhoid fever very closely. . j 

Typhoid Fever and Tuberculosis. —(rt)Tho, diseases may coexist. A per¬ 
son with chronic tuberculosis may contract the fever. * Of 80 autopsies in 
typhoid fever, 4 presented marked tuberculous' lesions. Miliary tuberculosis 
and ty‘phoid fever may occur together. t (b) C^sms'o^typhoid fever with pulmo¬ 
nary and pleuritic symptoms may suggest tiiberctylwb at the onset, (c) There 
are five types of tuberculous infection, which may simulate typhoid fever: 
the acute miliary form (page 298); tuberculous meningitis (page 301 )j tuber¬ 
culous peritonitis (page 310) (the acute toxaemia of certain local lesions (page 
306); an<£ forms of ordinary pulmonary tuberculosis. And, lastly, pulmonary 
tuberculosis may follow typhoid fever. In a large majority of such cases the 
disease has been tuberculosis from the onset, which has begun with a low fever 
and features suggestive of typhoid fever. 

^ In epilepsy and in chronic chorea the fits and movements usually cease dur¬ 
ing'an attack, and in typhoid fever in a diabetic subject the sugar may be 
absent during the height of the disease. , 

Varieties of Typhoid. —Typhoid fever presents an extremely complex symp¬ 
tomatology. Many forms have been described, some of which present exaggera¬ 
tion of common symptoms, others modification in ihe course, others again 
greater intensity of action of the poison on certain organs. As we have seen, 
when the nervous system is specially involved, it has been called the cerebro¬ 


spinal form; when the kidneys are early and severely affected, nephro-typhoid; 
when the disease begins with pulmonary symptoms, pneumortyphoid; with 
pleurisy, pleuro-typhoid; when the disease is characterized throughout by pro¬ 
fuse sweats, the sudoral form of the disease. It is enough to remember that 
typhoid has no fixed and constant course, that it may set in occasionally with 
«ymptoms localized in certain organs, and that many of its svmptoms arc 
extremely variable in one epidemic uniform and text-book-like, in another 
slight or .not met with. This diversified symptomatology ftas led to many 
clinical errors, and in the allsence of the salutary lesson^ of morbid anatomy 
it is not surprising that practitioners have so often been led altrav. We may 

recognize with Murchison the following varieties: * 

1. The mild and abortive forms. Much attention has been paid of late to 
the milder varieties of typhoid fever—the typhus lcvissimus 'of Griesingir. 
Woodruff, of the United States Army, has caliedf special attention to the groat 
danger of neglecting these mild forms, which are often spoken nf im Wimp tain 
%£T.anlgialarial fever, “acclimation,” “ground,” and “miasmatic.” fevers. 
During the prevalence of an epidemic there may be cases of fever so mild that 
the patient does not go to bed. The onset may be sudden, particularly in chil- 
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dren. ‘fhe general symptoms arc slight, the pulse rate not high, the fever 
rajely above 102°. Rose spots are usually present, with splenic enlargement. 
Diarrhoeajs rare. The Widal reaction is present in a majority of the patients 
TOfTmay be a marked tendency to relapse. While infrequent, characteristic 
complications and sequel® may gtve the first positive clue to the nature of the 
1 trouble. J. B. Briggs has studied 44 of these mild cases from nJy clinic, in 
which jhe fever lasted 14 days or less. Rose spoil were present in. 24, and the 
.Widal reaction In 26. There were .three relapses. It can not be too forcibly 
impressed upon the profession that it is just by these mild cases, to which so 
little attention is paid, that tlje disease pray be kept up in a community. 

2. The- grave .form is usually characterized by high fever and pronounced 
nervous symptoms. In this.category, too, come the very severe cases, setting in 
with pneumonia and Bright’s.disease, and with the very intense gastro-intestinal 

i or cerebro-spinal symptoms., 

3. The latent or amby^tgn form of typhoid fever, which is particularly 

common in hospital practM •*The symptoms are usually slight, and the patient 
sca rc el y feels ill enough to go to besj. .lie has languor, perhaps slight diarrhoea, 
but keeps about and may even attend to his work throughout the entire attack. 
In ^ther instances delirium sets in. The worst eases of this form are seen in 
sailors, who keep up and about, though feeling ill and feverish. When brought 
to the hospital they often have symptoms of a most severe tvpe of the disease. 
Hiemorrhage or perforation may be the first marked symptom of this ambula¬ 
tory type. Sir W. Jcnner has called attention to the dangers of this form, and 
particularly to the grave prognosis in the case of persons who have travelled 
far with the disease in progress. * 

Uamorrliagic. Typhoid Fever .—This is excessively rare. Among Ouskow’s 
fi,513 cases there were 4 fatal cases with general lunmorrhagic features. Only 
three instances were present in our series. Hminorrhagcs may be marked from 
the outset, but more commonly they come on during .the course of the disease. 
The condition is not necessarily fatal. Several of those reported bv Xicholls 
from the Royal Victoria Hospital, Montreal, recovered. (See Hamburger 
Studies III?) ' 

An afebrile typhoid fever is recognized by authors. Licbcrmcister says that 
the cases were not uncommon at Basel. The patients presented lassitude, de¬ 
pression, headache, furred..tongue, lossoiLappetite, slow pulse, .and even the 
spots and enlarged spleen. I have seen the temperature normal on the sixteenth 
<%> while the spots did not come out until later. 

T.xiaUMB'dihfm'm eHitTOBN.—Griffith collected a series of 325 cases in 
children under fwo and a half years; 111 of these were in the first year. Out 
°f a total of 278 cases in which the result was recorded, 142 died. The cases 
we not very uncommon. The high mortality in Griffith’s paper was probably 
•hie to the fact thlt only the more serious cases are reported. The abdominal 
symptoms are usually mild; fatal haemorrhage and perforation are rare. 
Amon g. Hfiqji el®, qjghasia. nqm§, and bcguuUidons are stated to be more common 
ln children than in adults. Two of our cases were under one year of age. 

TItjhoid Fbvhe in thb Agbd.—A fter the sixtieth year the disease runs 
s Jess favorable course, and the mortality is very high. The fever is not so 
flifit, but complications are more common, particularly pneumonia and heart- 
failure. 
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Ty piioid veb i*r Pbbonan»y.— Pregnancy affords no anuawut Y’agai nst 
typhoid. In 1,500 of our eases to September 10, 1004, 438 of which wgre 
females, there were 6 eases. Goltdnmmer noted 26 pregnancies in 600 cases 
of typhoid fever in the female. It is more commonly seen ip„lhe,lkatjialf of 
pregnancy. The pregnancy is interrupted iff about 65 per cent of the cases, 
usually in the second week of the disease. In the obstetrical department Of tlie 
Johns Hopkins flospital (*J. W. Williams) there have been (tfl January, 
1905) three eases of puerperal infection,with bacillus typh&sus. One case, 
showed a localized lesion of the chorion, from which cultures wore obtained 
(Little). 

Typhoid Fnyeis in tiik Fcetus. —From the recent studies of Fordycc, 
J, L. Morse, and F. W. Lynch, wc may joncluda that the typhoid bacillus may 
pass through the placenta to the child, causing a typhoid' septieamiia,‘without 
intestinal lesions. Lynch has recently collected' 16 such eases. Infection of 
the foetus docs not necessarily follow, Jmt ivhqiLjnfoctcd the child dies, either 
in utero or shortly after birth. Thc.Wi^jjt reactroh has been obtained with 
foetal lilpod. Its presence does not indiogtw that the child has survived infec¬ 
tion in utero, as the agglutinating substandfe may filter through the placenta. 
They may also be transmitted to the nursling through the milk, and cause a 
transient reaction. The reaction could not be obtained with foetal blood from 
which typhoid bacilli were cultivated (Lynch). 

gEi,.y psK.—Relapses vary in frequency in different epidemics, and, it would 
appear, in different places. The percentages of different authors range from 
g per cent (Murchison), 11 per cent (Biiumler), to 15 or 18 per cent (Immer- 
niann). In 1,500 eases there were 113 relapses, 11.4 per cent. 

We may recognize the ordinary, the intcrcurrcnt, and the spurious relapse. 

The ordinary relapse sets in after complete defervescence. The average 
duration of the interval in Irvine's eases was ajittle over five days. 

In one of my cases tlfcre was complete a pyrexia for twenty-three days, fol¬ 
lowed by a* relapse of forty-one days’ duration; then a pyrexia for forty-two 
days, followed by a second relapse of two weeks’ duration. As a rule, two of 
the three important symptoms—step-like temperature at onset, '‘roseola, an 
enlarged spl«m—should be present to justify the diagnosis of a relapse. The 
intestinal symptoms are variable. The onset may be abrupt with a chill, or 
the temperature may have a typical ascent, as shown in Chart I. The number 
of relapses range from 1 to 5. In a ease at the Pennsylvania Hospital in 1904 
♦he disease lasted eleven months and four days, during which there were six 
relapse;-. The attack is usually less severe and of shorter duration. Of 
Murchison s 53 cases, the mean duration of the first attack was about twcnlv- 
six day s. of the relapse, fifteen days. The mortality ofwrelapse-eases is not 
high. . ‘ 

The intet current relapse is common, often most severe, and is responsible 
for a great many of the most protracted cases. The temperature drops and 
the patient improves; but after remaining between 100° and 102° for a 
few 4ays, the fever’again rises and the patient 1 enters upon another attack, 
which may be even more protracted, and of much greater intensity than the 

■ Spurious relapses are very common. They have already been referred to 
on page . 2. under post-typhoid elevations of temperature. They are recrudes- 



TYPHOID FEVER. 


93 


ccnces of the fever due to a number of causef. It is not always easy to deter- 
. mine whether a relapse is present, particularly in -eases in which the fever 
persists for only five or seven days-without rose-spots and without enlargement 
of the spleen. 

^- Undoubtedly a reinfection from within, yet of the conditions favoring the 
occurrence of relapse we as yet know little. Durham has advanced an interest- 
ingrthcory; Every typhoid infection is a complex prfienomenort caused bv groups 
of bacilli alike m species but not identical, as shown by their serum reactions, 
fihe antitoxin formed in the blood fluring the primary attack neutralizes only 
one (or several) groups, the remaining groups still preserving their pathogenic 
power. Following an errQE.ia.,dief l , or some 1 ml i scroti on these latter groups 
may multiply sufficiently to_ pij^a.jaunfcction. Multiple relapses may be 
similarly explained. Bacteriological pfoof of this interesting theory has not yet 
been given. * 

Diagnosis.— There are sevqfal points to note. In the first place, typhoid 
fever is the most commonfoflhfl. Iwfptidued fevers. Secondly, it is extraordi- 
aarily variable in its manifestation^. Thirdly, there is no such hybrid malady 
as typho-malarial fever. Fourtl^, errors in diagnosis are inevitable, even 
under the most favorable conditions. 

DA^_FOft_DiAG^ic)his. (a) General .—Xo single symptom or feature is 
characteristic. The quart is often suggestive, particularly the occurrence of 
cpistaxis, and (if seen from the start) the ascending fever. The steadiness of 
the fever for a week or longer after reaching the fastigium is an important 
point. The irregular remittent character in the third week, and the intermit¬ 
tent features with chills, are common sources of error. While there is nothing 
characteristic in the jiulse, cUcmiisin is so much more common early in typhoid 
fever that its presence is always suggestive. rTbn .rash is the most valuable 
single .sign' and with the fever usually clinches the diagnosis. The enlarged 
spleen.is of less importqnce, since it occurs in all febrile conditions, but with 
the fever and the rash it completes a -diagnostic triad of the disease. / The 
absence of Iqucoeytpsis.nnd thaiusscnco of.Ehrlich's reaction are valuable acces¬ 
sory signs. • 

(6) Specifi c.— (1) Isolation of Typhoid Bacilli from the fllood.—Xew 
methods have given better results in this procedure, which has been carried out 
extensively in my ward by Cole, and I can testify to its great value in doubtful 
cases and in the acute septic forms. The hypodermic puneturc'of a vein for 
the blood causes little or no pain. 

(2) Isolation of Typhoid Bacilli from the Stools .—Cultures from the stools 
have proved of diagnostic value. A new and very satisfactory method is that 
of von Drigalski anjf Conradi (Zeit. f. Hygiene,-Bd. 3i)), largely used in the 
campaign agailist typhoid in Germany, with which those familiar with bac- 
teriologic mcthods*are able to isolate the bacilli in a majority of the eases. 

(3) isolation of Typhoid Bacilli from the Urine. —Neumann, llorton- 
Sinith, Richardson, and Gwyn have shown the great frequency of typhoid bacilli 
111 ^e urine. In some cases they may be obtained before tlb Widal test is posi¬ 
tive. Rdutine cultures do not offer great difficulties, and may frequently be 

diagnostic value. 

(4) Isolation of Tu phoid Bacilli Jrpm. thcJRosc-spots.—'Smdc\d, Cursch- 
uiann, and Richardson have demonstrated the presence of the bacilli in rose- 
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spots in 32 of 40 cases examine^. As the procedure causes' considerable dis¬ 
comfort it can not be used as a routine method. 

(5) The Agglutination T est .—Tn 1894.Pfeiffer showed that cholera spiriflu, 

when introduced into the peritoneum of an immunized animal, or when mixed 
with the serum of immunized animals, lose their motion and break up. This 
“ Pfeiffer’s phenomenon” of agglutination and immobilization was thoroughh 
studied by Durham and also by A. S. Griinbaum, and the specificity of the 
reaction demonstrated. Widal took the method, and ipade* it available in 
clinical work. ‘ , * 

Methods.—( a) Macroscopic or Slow Method. —This has nqt been largely 
used in clinical work, but on the whole fhe results are probably more satisfacton 
than with the microscopic method, and in hospitals, at least, the difficulties are 
no greater. Lately the use of cultures Of dead Willi has received qqite wide 
application. This method is very satisfactory when the living, active bacilli 
can not be conveniently employed. / ' o’ 

(6) Micrsiscopic .or - Rapid-M elhod .— r ct o * ifcrurri is mixed with a young 

bouillon culture of the typhoid bacillus, or with %,suspension of a young agur 
culture, in such a manner as to dilute the..serum to the required degree. A 
hanging-drop preparation of the mixture is made, and if-the reaction ia.posi- 
tive.tlie bacilli will within a given time lose their motility and collect in clumps. 
Wyatt Johnston introduced the use of dried blood. It is convenient, but does 
not permit accurate dilutions. The use of glass bulbs to obtain the serum, and 
small glass pipettes to make accurate dilutions, is of value. As Cabot says, 
‘‘the test is a quantitative, not a qualitative, one.” Both the degree of dilu¬ 
tion and the time limit are of importance. A safe standard, and the one in 
use at the Johns Hopkins Hospital, is a dilution of 1-50 and a.time limit of 
one hour. • 1 

IJkhlts.—C abot’s collection of 5,978 cases gives a positive reaction in 97.2 
per cent. A positive reaption was obtained in 93j>er,ccnt of 849 cases tested 
before the qigktli day. It may not appear until the relapse. In 4 of my cases 
it developed on the twenty-second, twenty-sixth, thirty-fifth, and forty-second 
days,, respectively. It may be present even twenty or thirty years subsequent 
to the attack^of fever. 

Vhile on the whole the serum reaction is of very great value, there are cer¬ 
tain difficulties and objections which must be considered. A perfectly charac¬ 
teristic case with hamiorrhages, rose-spots, etc., may give no reaction throughout. 
Jn other cases the reaction is much delayed, becoming positive only during 
convalescence, or even during a relapse. It must be borne in mind that occasion¬ 
ally the reaction is not obtained with low dilutions, while with*higher dilutions 
the reaction is characteristic. • 


flnuimv Batmens.or Eimoa in Dxacnosis, —An early and intense local¬ 
ization of the infection in certain organs may give rise to doubt at first. 

*7: Cases 1 eo,m "" on with severe bciuiafihe, photophobia, delirium, twitching of 
the JJ™ c , les , an ^ retr ^ tl “ of the head are almost invariably regarded as cerebr o- 
spwammmitis. Under such circumstances it may for a few days be impos¬ 
sible to make a satisfactory diagnosis. I have thrice performed autopsies on 
cases of this kind in which no suspicion of typhoid fever had been present, tj.e 
intense cerebro-spinal manifestations having dominated the scene. Until the 
appearance d£ abdominal symptoms, or tlie rash, it may be quite impossible to 
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determ^me the nature of the case. \ Ccrchroapinal meningitis is, however, a 
rare disease typhoid fever a very commofi one, and the onset with severe 
nervous symptoms is by no mean* infrequent. jThe lumbar juncture is now 
a great help. 

I have already spoken of the jnislcading pulmonary symptoms, which occa¬ 
sionally occur at the very outset of the disease. The bronchitis rarely causes 
error, though it may be intense and attract the cijief attentipn. if ore difficult 
are the cases setting in with chill and followed rapidly, by pneumonia. I have 
•brought such a cas^ before the class "one week as typical pneumonia, and a fort¬ 
night later shown the same ease as undoubtedly one of typhoid fever. In 
another case, in which the onset was with definite pneumonia, no spots were 
present, and, though there were diarrhoea, meteorism, and the most pronounced 
nervous^ symptoms, the-doubt’slijl remains whether it was a case of typhoid 
fever or one of pneumonia in which severe secondary symptoms developed. 
There is less danger of mistaking the pneumonia which occurs at the, height 
of the disease, and yet this i%pod|iblej as in a case admitted a few years ago 
to my wards—a man aged seventy, insensible, with a dry tongue, tremor, ecchy- 
moses upon the wrists and ankles,jno rose-spots, enlargement of the spleen, and 
consolidation of his right lower lobe. It was very natural, particularly since 
there was no history, to regard such a case as senile pneumonia with profound 
constitutional disturbance, but the autopsy showed the characteristic lesions of 
typhoid fever. Early involvement of the pleura or the kidneys may for a time 
obscure the diagnosis. 

Of diseases with which typhoid fever may be confounded, malaria, certain 
forms of pyaemia, acute tuberculosis, and tuberculous peritonitis are the most 
important. 

Prom malarial fever, typhoid is, as a rule, readily recognized. There is no 
such disease as typho-malarial fever—that is, a separate and distinct malady. 
Typhoid fever and malarial fever may coexist in the same patient. Of 1,500 
cases'of typhoid fever, *n only three were the malarial parasites found in the 
blood during the fever. In patients returning from Cuba and‘Porto Rico 
during the.late war the two conditions were often found together, but in this 
country it is excessively rare. The term typho-malarial fever should be aban¬ 
doned. The autumnal type of malarial fever may present a Striking simi¬ 
larity in its early days to typhoid fever. Differentiation may be made only 
by the blood examination. There may be no chills, the remissions may be 
extremely slight, there is a history perhaps of malaise, weakness, diarrhoea, 
and sometimes vomiting. The tongue is furred and white, the cheeks flushed, 
the spleen -etightly enlarged, and the temperature continuous, or with very 
slight remissions. T he a-stivn -a j i tnnm al variety of the malarial parasiteunay 
no t be preseni -in-t fie cir culating blood for several days. Every year we had 
one or two cases in which the diagnosis was in doubt for a few days. 

Ey/rmia *—-The long-continued fever of obscure, deep-seated suppuration, 
without chills or sweats, may simulate typhoid. The more chronic cases of 
ulcerative endocarditis are usually diagnosed enteric fever. Tha. presence, or 
absence -of le nooovtosia is an imp ortant aid. The Widal reaction and the blood 
cultures now offer additional and*valuable help. 

Aade- miliui y ~tubr,rnilasis is not infrequently mistaken for typhoid fever. 
The poilits in differential diagnosis will be discussed under that disease. Tuber- 
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culom peritonitis in certain of its forms may closely simulate typhoid fever, 

and will be referred to in another section. 

The early abdominal pain, etc., may lead to the diagnosis of appendicitis. 

(Se proEs!—' (a) Death-rate .—The mortajity is very variable, ranging i n 
private practice from 5 to 12 and in hospital practice from 7 to 20 per cent. 
In some large epidemics the. death-rate has been very low. In the. Maidstone 
epidemic it was between 7 and 8 per cent. In recent yearjj tlm mortality from 
typhoid fever has certainly diminished, and, under the influence of Brand, the 
reintroduction of hydrotherapy has reduced the death-rate in institutions in a 
remarkable manner, even as low as 5 or* 0 per cent. Of the 1,500 eases treated 
in my wards, 9.1 per cent died. The mortality in the Spanish-American War 
was very low—7 per cent—-and may be attributed to the picked set of men and 
to the care and attention which the patients deceived. In South Africa the 
mortality was 20.9 per cent to March 31, 1901. • 

(h) Special Features in Pr 0 g/ittsk-*-UnfaVojfable symptoms are high fever, 
toxic symptoms with delirium, moteorismj ,and Jisemorrlnige. Fat subjects 
stand, typhoid fever badly. The mortality injwomjjjr is greater than in men. 

mi v i • t l 'ltd vrt. iii n 


The complications and dangers are more serjjj^ in the ambulatory form in 
which the patient has kept about for a week -dr -ten days. Early involvement 
of the nervous system is a bad indication; ahd the low, muttering delirium 
with tremor means a close tight for life. Prognostic signs from the fever alone 
are deceptive. A temperature above 104° may be well borne for many davs 
if the nervous system is not involved. 

• (c) Sudden Death— It is dillieult in many eases to explain this moi-t 

lamentable of accidents in the disease. There are cases in which neither eere- 
bral . ysual, nor cardiac changes have been found ; there are instances too in 
which it does not seem likely that there could have I wen a special localization 
of thh toxins in the pneumogastric centres. MoPhedran, in reporting a ease 
of the kind, in which the post mortem showed no adequate cause of death, sug¬ 
gests that the experiments of MeWilliain on sudden cardiac failure probably 
explain the occurrence of death in certain of the cases in which neither em- 
nor uraemia is present. Under conditions of abnormal nutrition there 
is sometimes induced a state of delirium cordis, which may occur spontane- 
ously, or, in the case of animals, on slight irritation of the heart, with the remit 
of extreme irregularity and finally failure of action. Sudden death occur- 
more frequently in men than in women, according to Dewevre’s statistics, m 
a proportion of 114 to 26. It may occur at the height of the fever, and, as 
pointed out by Graves, may also happen during convalescence. There were 
four cases in my series. , 

Prophylaxis.-—! n cities the prevalence of typhoid fever is directly propor¬ 
tionate to the inefficiency of the drainage and the water-supply. With their 
improvement the mortality has been reduced one-half or “even more. Fulton 
r ln 0 l ni ^ States, at least, the disease exists to a propor- 

f ln ■ hG C ° Untry than H d«es in the city, and that the 
propagation of this disease is in general from the country to the town ■ In the 

Ire ' soTuch ^ h t 6 I? 1- th ° ^ aT1CCS f ° r ,li1ution of thc contaminating fluids 
are so much greater than in the country, where the privy vault is often in 
such close proximity to the well. J y 18 0Ile 
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Bufit is not ‘only through water that the disease is transmitted. Other 
methods play an important though not so frequent role. The bacilli may be 
carried by milk, oysters, uncooked vegetables, etc. Flies play an important 
role in the spread of the disease. Many eases undoubtedly arise by direct 
infection. But through whatever channel the infection occurs, for new cases 
to arise the virus must be obtained from another patient. It hag been dem¬ 
onstrated Jiy Jordan, llussell, Zeit and others tdiat under* ordinary circum¬ 
stances the bacUli dp not live and thrive long outside the body. To stamp out 
'typhoid fever requires (1) the reedgnilion of all cases, including tlic typhoid 
carriers, and (2) the. destruction of all typhoid bacilli as they leave the {utient. 
Jt is as much a part of the physician s duty to look after these points as to 
take care of the patient, Mild > cases of fever are to be regarded with suspicion. 

Frofli the standpoint of prophylaxis, the question practically narrows down 
to disinfection of the urine, st.dolg, sputum (in the few cases where bacilli are 
present), and of objects which .may accidentally be contaminated by these 
excretions. 

The nurse or attendant shouljl he taught to regard every specimen of urine 
as a pure culture of tjnKdJ&cilli,*and to exercise the greatest care in pre¬ 
venting the scattering^pdjppbf urine over the patient, bedding or floor, or 
over the hands of the atthhfjSnt. 

To disinfect the urine'the best solutions arc carbolic acid, 1-20, in an 
amount equal to that of the urine, or bichloride of mercury, 1-1.000, in an 
amount one-fifteenth that of the fluid to be sterilized. These mixtures with 
the urine should stand at least two hours. 

Urotropin causes disappearance of the bacilli from the urine when baeil* 
luria is present, but under no circumstances should its‘administration permit 
the disinfection of tin 1 urine to be neglected. 

To disinfect stools carbolic acid is the most useful. It is cheap, and efficient 
when used in strong solutions. The stool should bepnixed with at least‘twice 
its volume of 1-20 carbolic-acid solution and allowed to stand for several hours. 

With hydrotherapy the disinfection of the bath water after use offers a seri¬ 
ous and somewhat difficult problem. 

E. Babuekc has sought experimentally the best method for § the disinfec¬ 
tion of the bath water. He found chloride of lime the best substance to use, 
and found that even where the water contains coarse fecal matter. '2oO gm. 
(one-half pound) of chloride of lime will render the ordinary bath of 200 
litres sterile in one-half hour. , 

If there be-any expectoration, the sputum should receive the same care as 
in tuberculosis. • It is best to collect it in small cloths, which may be burned. 

All the linen leaving the patient's bed or person should be soaked for two 
hours in 1—20 carbolic-acid solution, and then sent to the laundry, where it 
should be boiled. ‘All dishes should be boiled before leaving thl? patient’s room. 

The nurse should wear a rubber apron when giving tubs or working over 
a typhoid patient, and this should lie washed frequently with a carbolic acid 
or bichloride of mercury solution. The nurse should wear rubber gloves when 
giving tfibs, or else soak her hands thoroughly in 1-1,000 bichloride solution 
after she has finished. 

It is impossible here to deal with all the possible modes of spread of the 
infection. Keeping in mind that everything leaving the* patient should bo 
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sterilized whenever there is a chance of its having been contaminated* by the 
discharges, a nurse of ordinary intelligence, even one of the family, can carry 
out very satisfactory prophylaxis. • * 

Should the typhoid fever patient be isolated? To prevent direct infection 
of other members of the family a moderate degree of isolation should be car¬ 
ried out, tlipugh this need not be absolute as in the exanthemata. The win¬ 
dows should have*fly screensi in summer. After recovery the room should be 
disinfected. , • 

An important question is as to the ndbessity for the isolation of typhoid* 
patients in special wards in hospitals. At present this is not generally done in 
the United States. When, however, in d hospital with as good sanitary arrange¬ 
ments as the Johns Hopkins possesses, and in which all possible precautions 
are taken to prevent the infection spreading froin patient to patient, ^t.81 per 
cent of all the cases have been of hospital origin, the advisability of isolation 
of typhoid fever patients is certainly worth-,considering. On the other hand, 
in the general hospital, with students dn the Awards, the cases are more thor¬ 
oughly studied, and in the graver complications, as perforation, it is of the 
greatest advantage to have the early eo-o|)eration of the house surgeon. 

During the past few years an active campaign has been started in Ger¬ 
many, under the leadership of Professor Koch, with the object of ultimately 
stamping out this disease by means of early diagnosis and the institution of 
rigid measures for preventing the distribution of the infecting agent from the 
patients so diagnosed. With a corps of assistants he fitted up a laboratory in 
Trier, a locality where the disease had a firm hold. By bacteriological methods 
he was able to demonstrate that ?2 persons were suffering from typhoid infec¬ 
tion. So soon as the nature of a ease was established, isolation and vigorous 
disinfection were practiced. The result was that within three months no more 
typhoid bacilli were discoverable, the patients were cured, no fresh cases arose, 
and, ho far as that group ^of villages was concerned, typhoid was exterminated. 
Since, in other groups of villages situated under strictly comparable conditions, 
but where tfiese methods of dealing with the disease were not practiced, typhoid 
continues to be prevalent, it may reasonably be inferred that the disappearance 
at Trier was not spontaneous, but due to the methods of identification and dis¬ 
infection which were used. 

When epidemics are prevalent the drinking-water and the milk used in 
families should be boiled. Travellers should drink light wines or mineral 
yater rather than ordinary water or milk. Care should be taken to thor¬ 
oughly cook oysters which have been fattened or freshened in streams con¬ 
taminated with sewage. « 

While in camps it is easy to boil and filter the water; with troops on 
the march it is a very different matter, and it is impossible td restrain men 
from relieving (heir thirst the moment they reach water. •Various chemical 
methods have been recommended—the use of bromine, hypochlorite of lime, 
permanganate of potassium, and the tablets of sodium bisulphate, none of 
which are probably very satisfactory. , 

VACcraATiON.—A. E. Wright has introduced a method of vaccination 
against typhoid. A full description of the principles involved, as well as of the 
technique, is given in his work, A Short Treatise on Anti-Typhoid Inoculation. 
London, 1904. The material used is a bouillon culture of virulent bacilli 
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heated W 60° in order to kill them. By a somewhat complicated procedure the 
number of bacteria in this culture is estimated, and for the first inoculation 
a Quantity of the vaccine contaiaing 750 to 1,000 millions of bacteria is 
employed, and for the second inoculation a quantity containing 1,500 to 
2,000 millions of bacilli is employed. Two inooulations are given at an 
interval of about two weeks. Following inoculation there is a, mild local 
reaction and constitutional symptoms begin within two ortthrcc hours. As 
a sequence of the jnjection, there is an increase in both the bactericidal 
'and agglutinating .powers of the .filood. Many thousand inoculations have 
now been ma^e under Wright’s direction, mainly on the British troops in 
India and South Africa. From the statistics so far available he concludes 
that the incidence of typhoid fever was diminished by at least one-half in 
the inoqjilated, while in the aggregate the proportion of deaths to cases among 
( the inoculated has been rather less than half that among the uninoculated. 
The evidence so far points to a nersistence of the protective effect for ot least 
two years after inoculation. fright'd* conclusions are supported by the evi¬ 
dence of a large number of English army officers. Wherever, therefore, large 
bodies of persons are likely to be exposed to unusual dangers of infection the 
procedure may be employed. 

Treatment. — (a) General Management.— The profession was long in 
learning that typhoid fever is not a disease to be treated mainly with drugs. 
Careful nursing and a regulated diet are the essentials in a majority of the 
cases. The patient should be in a well-ventilated room (or in summer out 
of doors during the day), strictly confined to bed from the outset, and there 
remain until convalescence is well established. Tlui hed.shoiihLba.aingle, no> 
too high, and the rqattress should not be too hard. The woven wire bed, with 
soft hair mattress, upon which are two folds of blanket, combines the two 
great qualities of a sick-bed, smoothness and elasticity. A rubber cloth should 
be placed under the shqpt. An intelligent nurse shquld be in charge. When 
this is impossible, the attending physician should write out specific instruc¬ 
tions regarding diet, treatment of the discharges, and the bed-linen. 

(6) DiET.-«-Milk, eggs, and water are the essential foods during the 
febrile period. An adult receives four ounces of milk, diluted wijh two ounces 
of lime-water or soda-water, every four hours; and four ounces of albumen- 
water, made from the white of one or two eggs, every four hours. In this 
way he is fed every two hours. The juice of half a lemon or an ounce of 
fresh orange juice is added to the albumen-water, which may be sweetened 
with a little sugar. The great majority of our patients have this diet alone 
during the fevfir. ‘Whey is substituted for the milk if there are curds in 
tbe stools or if th§re is much distention or if the plain milk disagrees in 
any way. If* necessary, milk is cut off altogether and the albumen-water 
increased. Buttehnilk, boiled milk, koumiss, or peptonize’d milk may be 
used. The beef extracts, meat juices, and artificially prepared foods are 
unnecessary, and in private practice among people in moderate circumstances 
add greatly to the expense of the illness. Such a diet is simple, reduces the 
work of feeding to a minimum, and agrees with a great majority of all 
patients. Water., is given at fixed intervals. A good plan is to have a jug 
of water beside the patient and a tubing with a glass mouth-piece, so that he 
can drink as much as he wishes. A washing-out plan of treatment is advised 
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by E. W. Cushing and T. W. Clarke, of the Lake-side Ilo'spital, CPavelam], 
A gallon or more may be taken in the day. The water causes polyuria, and is 
a sort of internal hydrotherapy by which the toxins may be washed out. 

water, lemonade, or ieed-tea may be used. A small cup of coffee in the 
morning is very grateful. ’Bouillon.or strained vegetable soup may serve as a 
change. Ice cream may be taken at any time, and is an agreeabie variation, 
particularly for children. • 

It is possible that we give too much food. Of late years 'the disease lias 
been treated by what has been called therapeutic fasting-<-little or no food, 
only water. , 

Alcohol is unnecessary in a groat'majority of the cases. Of late years 
I have used it much less freely; but when the,heart is feeble and the toxic 
symptoms are severe, eight to twelve ofmees of whisky may bo given, in the 
twenty-four hours. ■ 

(cy Hydrotherapy. —The use of wntch„ihside and outside, was no new 
treatment in fevers at the end of the eighteenth century, when .Tames Currie 
(a friend of Burns and the editor of his poems) wrote his Medical Reports 
on the Effects of Water, Cold and Warm, as a Remedy in Fevers and other 
Diseases. In this country it was used with great effect and recommended 
strongly by Nathan Smith, of Yale. Since J8<51 the value of bathing in 
fevers has been specially emphasized bv (lie late Dr. Brand, of Stettin. 

Hydrptherapy may be carried out in several different ways, of which, 
in typhoid fever, the most satisfactory are sponging, the wet pack and the 
full bath. 


• (a) Cold Sponging .—The water may be tepid, cold, or ice-cold, according 

to the height of the fever. A thorough sponge-bath should take from fifteen 
to tfl^ailiJJlimiies. The ice-cold sponging is not quite as formidable asthe 
full cold bath, for which, when there is an insuperable objection in private 
practice, it is an excellent alternative. But. frequently it is difficult to get 
the friends to appreciate the advantages of the sponging. When such is the 
case, and in children and delicate persons, it can be made a little less for¬ 
midable by sponging limb by limb and then the buck and abdomen. 

(6) The cold pack is not so generally useful in typhoid fever, but in 
cases with very pronounced nervous symptoms, if the tub is not available, 
the patient nnjy be wrapped in a sheet wrung out of water afrfiO? or 65°, and 
then cold water sprinkled over him with an ordinary watering-pot. 

, (c) The Bath. The tub should be long enough so that the patient can 
be completely covered except his head. Our rule for some years has been 
to give a bath at 70 every third hour when the temperature w&s above LOS,5°. 

r 7 ai T n i the 1 tflb f ° r 01 miputes, is takenoul, 

i7 /.r a i d n C0V ° rc, , J With a blilnkct - While in the tub the 
K trUC T f are ™ bbod thoroughly, cither with the harfd or with a suit- 
abie rubber H is weil to give the first one or two baths at a temperature 

well taken iw " J° f tern P erftturc - « the bath at 70“ is not 
£ temperat r t0 75 ° T 8 °°- ‘ U is important to see that 

the canvas supports are properly arranged, and that the rubber pillow'is com¬ 
fortable for the ™tient’s head. The first bath should not be given at u ght, 
and it should be superintended by the house-physician. The aSIunt ofS- 
plamt made by the patient is largely dependent upon the skiSTd are wih 
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which tiie baths are given. Pood is usually given, sometimes a stimulant, 
atyer the bath. The blueness and shivering, which often follow the bath, 
are not serious features. The rectal temperature is taken immediately after 
(he bath, and again three-quarters of an hour later. Contra-indications are 
1 peritonitis,2Jiajmorrhage, : . phlebitis,:severe abdominal pain, a J nd great pros¬ 
tration, The accompanying chart (Chart V) shows thc_numlfer of baths 



and the influence on the fever during two days of treatment. The good 
effects of the baths are: Xl) The effect on the nervous system. 'The delirium 
lessens, the tremor diminishes, and the toxic features are less marked. The 
excretion of the toxins by the kidneys is stimulated. (2.) The feser is Re¬ 
duced, though this is not the chief effect of the tubs; indeed at the height of 
the disease there may be very little reduction. ( (3) The -heart, rate usually 
fajls, the pul^Jjseames smaller and harder, and the blood pressure rises 15 
w 20 mm. of Hjg. (4) With hydrotherapy the initial bronchitis is bene¬ 
fited, and there is less "Chance of passive congestion of the bases of the lungs. 
(">2 The liability to bed-sores is diminished and the frequent cleansing of the 
skin is beneficial. Should boils occur, one bath-tub should be used for that 
patient plone. {&) The mbrtality i§ reduced. In general hospitals from 
six to eight patients in every hundred are saved by this plan of treatment. 
At the Brisbane Hospital, where F, E. Hare used it so thoroughly, the mortal¬ 
ity was reduced from 14,8 per cent to 7.5. There is a remarkable uniformity 
in the death-rate of institutions using the method—usually from 6 to 8 per 
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cent. At the Royal Victoria Hospital, Montreal, the rate for the six years 
was 5.4 per cent. At the Johns Hopkins Hospital the mortality among 1,400 
cases was 137, or 9.1 per cent. 

(d) Medicinal Theatment.— In hospital practice medicines are not 
often needed. A great majority of my cases flo not receive a dose. In private 
practice it ‘may be safer, for the young practitioner especially, to order « 
mild fever mixture. The question of medicinal antipyretics is important: 
they are used far too often and too rashly in typhoid fever.' An occasional, 
dose of antifebrin or antipyrin may do no harm, but the’daily use of these 
drugs is most injurious. Quinine in jnoderate doses is still much employed, 1 
The local use of guaiacol on the skin, 3ss. painted on the flank, causes a prompt 
fall in the temperature. _ . 

In the various antiseptic drugs which havoi been advised I have no faith. 
Most of them do no harm, except that in private practice their use has too < 
often diverted the practitioner from more rational and safer courses. 

(«) Sebum Therapy. —Numerous attempfs have been made to obtain 
specific sera, which have been of two .varieties, bactericidal and antitoxic. 
As Wasscrman lias shown, the probable reason why the 'former have failed 
is owing to the lack of sufficient complement in the patient’s blood, and at 
present no available method lias been found to increase this complement. 
As the isolation of a soluble typhoid toxin has presented insuperable difficul¬ 
ties so far, it is questionable whether an antitoxin of any value has yet been 
obtained. With the reported isolation of typhoid toxins of considerable 
strength by Conradi, and also by Macfadyen, it is possible that in the near 
future an antitoxin serum of great value may be produced. One of the most 
important problems in connection with this disease is the isolation of a strong 
soluble toxin, tile results of which would probably be verv far-reaching. 
j Chantemcsse (Presse Med., 1904, Xo. 86 ) lias published the results obtained 
^•'in several of the Paris* hospitals with an antitoxie serum. The toxin is 
obtained in the filtered cultures of typhoid bacilli grown on a medium con- 
* taining splenic pulp and human defibrinated blood. By injection of this into 
h orses a seru m has been produced, whi ch, du ring a period"Of tlired and a'Jialf 
years, has been employed in the treatment of 765 cases, 545 By CfiffEdemcsse 
himself, and 220 cases in children by Josias and Brunon. Of these 7G5 cases 
only 30 died,* a mortality of about 4 per cent, while in the other Paris hos¬ 
pitals during the same period there occurred a mortality of 18 per cent, in 
Iione of them under 12 per cent. 

A third method is by means of the so-called extract of Jcz, by the use of 
, wl)icl1 g°°d results have been reported by Eiehhorst and others, though so 
far on a relatively small number of cases. This extract is obtained from 
the bone-marroy, spleen, thymus, brain, and spinal cord of animals highly 
immunized to typhoid bacilli. Large amounts must be used. Remember¬ 
ing the considerable period of time after the discovery of the diphtheria anti¬ 
toxin before a serum of high value was obtained, it is not too much to hope 
that some of these experiments may lead to important results. 

(/) Treatment op the Special Symptoms.—T he abdominal 'pain and 
1 tympanites are best treated with fomentations or turpentine stupes. The 
latter, if well applied, give great relief. Sir William Jenner used to lav 
great stress on the advantages of a well-applied turpentine stupe. He 
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directed'it to be applied as follows: A flannel roller was placed beneath the 
pajient, and then a double layer of thin flannel, wrung out of very hot water, 
with a drachm of turpentine mixed with the water, was applied to the abdo¬ 
men and covered with the ends of the roller. When the gas is in the large 
bowel, a tube may be passed or % turpentine enema given. For tympanites, 
with a dry tongue, turpentine may be given, or the oil of cinnanufti, TT1 iii-v, 
every two hours (Caiger). If whey and albumen-water arc substituted for 
jailk, the distention lessens. Oluyeoal, bismuth, /8-naphthol, and eserine, 

gr. hypodermically, may be tried. Opium should not be given. 

For the disrrhaa, if severe—that is, if there are more than three or four 
stools daily—a starch -and opium enema may be given; or, by the mouth, a 
combination of bismuth, in large doses, with Hover’s powder; or the acid 
diarrhoea mixture, acetate of lead (gr. ii), dilute acetic acid («l xv-xx), 

• and acetate of morphia (gr. |—J). The amount of food should be reduced, 
and whey and albumen-water ip small,amounts be substituted for the milk. 
An ice-bag or cold compresses relieve the soreness which sometimes accom¬ 
panies the diarrhoea. , 

Constipation is present in many # eascs, and though 1 have never seen it 
do harm, yet it is well every third or fourth day to give an ordinary enema. 
If a laxative-is needed during the course of the disease, the Hunyadi-janos 
or Fji od w ehsh all '~watcr may be given. 

Ihemorrhage .—As absolute rest is essential, the greatest care should be 
taken in the use of the bed-pan. It is perhaps better to allow the patient to 
pass the motions into the draw-sheet, lee may be given, and a light ice-bag, 
placed on the abdomen. The amount of food should be restricted for eight 
or ten hours. If there is a tendency to collapse, stimulants should be given, 
and, if necessary, hypodermic injections of ether. Injection of salt solu¬ 
tion beneath the skin or directly into a vein may revive a failing heart. Tur¬ 
pentine is warmly recommended by certain authors. Should opium be given? 
One-fifth of the cases of perforation occur with haemorrhage, and the opium 
may obscure the features upon which alone the diagnosis of perforation may 
be made. Of late we have abandoned the use of opium and have given the 
calciumfchIori.de or lactate in doses of gr. xv every four hours. *Gelatine we 
have also used a good deal, but it seems of doubtful value. 

Perforation and Peritonitis. —Early, diagnosis and eayly-opwat-ion mean 
the saving of one-third of the cases of this heretofore uniformly fatal com¬ 
plication. Tlie aim should be to operate for the perforation, and not to wait* 
until a general peritonitis diminishes by one-half the chances of recovery. 
An incessant, intelligent watchfulness oil the part of the medical attendant 
and the early co-opeiation of the surgeon are essentials. Every c«*e of more 
than ordinary severity should lie watched with special reference to this com¬ 
plication. Thorough preparation by early observation, careful note-*, and 
knowledge of the conditions will help to prevent needless exploration. No 
case is too desperate; we have had one recovery after three operations. 
Twenty pases of perforation in my series were operated upon with seven 
recoveries; in an eighth ease the patient died of the toxaemia on the eighth 
day after the laparotomy. The figures now published give from 25 to 33 per 
cenf ai rimcYvrie°, In doubtful cases it is best to operate, as experience 
shows that patients stand an exploration very well. 
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Cholecystitis .—A majority ofrthe cases recover, but if the symptoms are 
very severe and progressive, operation should be advised. 

Bone Lesions .—The typhoid periostitis of the ribs or of the tibia does 
not always go on to suppuration, though, as a rule, it requires operation. 
Unless the practitioner is accustomed to do very thorough surgical work, 
he should band over the patient to a competent surgeon, who will clear oat 
the diseased part’s with the* greatest thoroughness. Recurrence is inevitable 
unless the operation is complete. 

For the progressive heart-weakness, alcohol, stryglyjifle and ether—hypo- 
dermieally in full doses, digitalis, and the saline infusions may be tried. 

The nervous symptoms of typhoid fever are best treated by hjjdrother- 
n py. Special advantages of this plan arc that the restlessness is allayed, 
the delirium quieted, and sedatives are rarely needed. In the casts which 
set in, early with severe headache, meningeal’symptojSn's, and high fever, the 
cold...bath, or in private practice thy cold phek, should be employed. An 
ice-cap mav be placed on the head, and if necessary morphia administered 
hypodermically. For the nocturnal restlessness, so distressing in some cases, 
Doyer’s powder should be given. As a rule, if a hypnotic is indicated, it is 
best to give opium in some form. Pulmonary complications should, if severe, 
receive appropriate treatment. 

Bacilluria .—When bacilli are present, as demonstrated by cultures or 
shown by the microscope, urotropin may be given in ten-grain doses and kept 
up, if necessary, for several weeks. A patient should not be discharged with 
cbac-illi in his urine. 

In protracted cases very special care should ho taken to guard against bed¬ 
sores. Absolute cleanliness and careful drying of the parts after an evacua¬ 
tion should be enjoined. The patient should be turned from side to side and 
propped with pillows, and the back can then be sponged with spirits. On the 
first appearance of a sode, the water- or air-bed should be used. 

(rj) The Management of Convalescence.— Convalescents from typhoid 
fever frequently cause greater anxiety than patients in the attack. The ques¬ 
tion .of food has to be met at once, as the patient acquires a ravenous appetite 
and clamor! for a fuller diet. My custom has been not to allow solid food 
until the temperature has been normal for ten days. This is, I think, a safe 
rule, leaning'perhaps to the side of extreme caution; but, after all, with egg*. 
milk feast- milk puddings, and jellies, the patient can take a fairly varied 
’diet. Many leading practitioners allow solid food to a patient so soon as lie 
desires it. Peabody gives it on the disappearance of the fever; the late Aust in 
Flint was also in favor of giving solid food early. I had a lesson'’in this 
matter which I have never forgotten. CA young lad in the Mpntreal Genernl 
Hospital, in whose case I was much interested, passed through a tolerably 
sharp attack of typhoid fever. Two weeks after the evening temperature had 
[been normal, and only a day or two before his intended discharge, he ale 
several mutton chops, and within twenty-four houra was in a state of col¬ 
lapse from perforation^) A small transverse rent was found at tlje bottom 
of an ulcer which was in process of healing. Tt is not easy to say why solid 
food, particularly meats, should disagree, but in so many instances an indis¬ 
cretion in diet is* followed by slight fever, the so-called febris camis, that it 
is in the best interests of the patient to restrict the diet for some time after 
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the feve^'has fallen. Whether an error in <Jiet may cause relapse is doubt¬ 
ful. The patient may be allowed to sit up for a short time about the end of 
the ^fi_rst__week.. of convalescence, and the period may be prolonged with a 
gradual return of strength, lie should move about slowly, and when the 
weather is favorable should bo in the open air as 1 much as possible. He 
should be guarded at this period against all unnecessary excitement. Emo¬ 
tional disturbance not infrequently is the cause of •recrudescence of the fever. 
Constipation is *not .uncommon in convalescence and is best treated by 
lienwta. A protrasted diarrhoea, w*hich is usually due to ulceration in the 
colon, may retard recovery. In such cases the diet should be restricted to 
milk, and the patient should be confined to bed; large doses of bismuth and 
astringent injections will provq useful. The recrudescence of the fever does 
not require special measures. The treatment of the relapse is essentially that 
pf the original attack^/ 

Post-typhoid insfljS^^requires .the judicious care of an expert. * The 
cases us ually reco vere % swollen leg'.after phlebitis .is a. source..of great 
worry. A bandage should be worn during the day or a well-fitting, elastic 
stocking. The outlook depends on fee completeness with which the col¬ 
lateral circulation is established. In a good many cases there is permanent 
disability. 

The post-typhoid neuritis, a cause of much alarm and distress, usually 
gets well, though it may take months, or even a couple of years, before the 
paralysis disappears. After the subsidence of the acute symptoms systematic 
massage of the paralyzed and atrophic muscles is the most satisfactory 
treatment. 

The condition sppken of as the typhoid spine may drag on for months 
and prove very obstinate. The neurotic state has to be treated. Separa¬ 
tion from solicitous and sympathetic friends, hydrotherapy in the form of 
the wet pack, and the Eaquelin cautery are the mo#t efficacious means of 
cure. An encouraging prognosis may be followed by rapid improvement. 


II. TYPHUS FEVER. 

Definition. —An acute infectious disease of unknown origin, .highly con¬ 
tagious, characterized by sudden onset, maculated rash, marked nervous symp¬ 
toms, and a cyclical course terminating by crisis, usually about the end of the 
second week. Post mortem there are no special lesions other than those asso¬ 
ciated with fever.* 

The disease is knjwn by the names of hospital fever, spotted fever, jail 
fever, camp fevflr, and ship fever, and in Germany is called exanthematic 
typhus, in contradistinction to abdominal typhus. 

Etiology. —Typhus fever has been one of the great epidemics of the world. 
Until the middle of the nineteenth century it prevailed extensively in all the 
larger cities of Europe, and at times extended to wide-spread outbreaks. As 
Hirsch has remarked, “ The history of typhus is written in those dark pages; 
°f the world’s story which tell of the grievous visitations of mankind bv war, 1 
famine, and misery of every kind.j’ Few countries have suffered more than 
Ir eland, particularly between the years 1817 and 1819 and in 1846. In Eng- 
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land the disease has progressively diminished in intensity. la-lS-W there were 
J^49a.deaths, in 1895 only 58 deaths. In 1897 there were only 3-xaaes of typhus- 
fever in the London Fever Hospitals. In* England and Wales the disease hag 
steadily diminished. lnJL883 there were 877-deaths; in 1902, 01 deaths. Of 
late years the name typhus has not appearad in the Registrar-General Report 
for England and Wales. The last really great epidemic was in the.Turko- 
Russian War in'1877~’78. • 

The jjadnitlllisappearance of typhus fever is one of .the great triumphs of 
modern medicine. At present the diseasS lurks in only a dew centres in Great 
Britain and on the Continent, and every few years slight outbreaks occur in* 
larger cities, and sporadic eases appear from time to time. In the United 
States typhus fever has not prevailed as an extensive epidemic for many years. 
There were small epidemics in How Y6rk in' 1881 -'82 and in 1892—’§3, and in 
1883 in Philadelphia. A remarkable feature is the occurrence of a few eases 
at lolxg intervals of time from any other outbreaks, and at great distances from 
any known foci of the disease. This'was one^f the points which led Murchi¬ 
son to the belief that under favorable conditions it might originate spontane¬ 
ously'. Two small groups of cases of this nature-have come under my observa¬ 
tion. In 1877 there occurred a local outbreak at the House of Refuge, in 
Montreal, a city in which the disease had not existed for many years. The 
overcrowding was so great in the basement rooms of the refuge that at night 
there were not more than 88 cubic feet of space to each person. Eleven indi¬ 
viduals were affected. It was not possible to trace (lie source of infection. 

In the spring of 1901 from one house three cases of fever were admitted 
to my "wards, which were regarded at first as typhoid fever, but the features were 
sO anomalous that our suspicions were aroused. The rash was perfectly char¬ 
acteristic of typhus, the Widal reaction was negative, blood cultures were nega¬ 
tive, and a post-mortem on one fatal case showed no typhoid lesions, and no 
cultures were obtained .from the spleen or the blooc^ post-mortem. The other 
two cases terminated by crisis, so that I think there can be no question that 
the cases were typhus fever. The disease has not prevailed in Baltimore for more 
than'a quarter of a century. The patients were Lithuanians, they lived under 
most unsaivtary conditions, and were workers at a suburb frequented by a great 
many foreigners from the eastern parts of Europe. The origin of the outbreak 
could, uot-bp- traced, nor did any other eases occur. 

Typhus is one of the most highly contagious of febrile affections. In epi¬ 
demics, nurses and doctors in attendance are almost, invariably attacked. There 
is no disease which has had so many victims in the profession. It is stated 
that in a periodof twenty-five years, among 1,230 physicians attached .tojnstitu- 
tions in Ireland, 559,succumbed to this disease. Casual attendance upon cases 
in limited epidemics does not appear to be very risky, but When the sick are 
aggregated in*wards the poison appears concentrated and‘the danger of infec¬ 
tion is much enhanced. Bedding and clothes retain the poison for a long time. 
Murchison thought that the virus was thrown off from the lungs and from the 
skin. It attaches itself particularly to the clothing and linen and to the furni¬ 
ture of the room, and appears to retain its activity for a remarkably long time 
To catch the disease there apparently must be fairly intimate contact with tin 
patient, more particularly contact with a large number of patients. Thus i' 
mild outbreaks of only a few cases physicians and nurses are rarely affected 
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while in»levere epidemics all in attendance may be attacked. Nothing Jiaa yet 
beep determined as to the nature of the specific virus. 

Horbid Anatomy.—The anatoihical changes are those which result from 
intense fever. /The blood is dark and fluid;^,hc muscles arc of a deep red color, 
and often show a granular degeneration, particularly in the heart; the liver is 
enlarge*! and soft and may have a dull clay-like lustre; the kidneys are swollen 
there is moderate enlargement of the spleen, and 4 general Ifypcrplasia of the 
Jymph-follicles. * Peer’s glands are not ulcerated. Bronchial catarrh is usu¬ 
ally, and hypostatie congestion of tlie lungs often, present. The skin shows 
the petechial rash. 

Symptoms.— Incubation. —This is placed at about twelve days, but it may 
be less. There may be ill-defined'feelings of discomfort. As a rule, however, 
the invasion is abrupt and marked by chills or a single rigor, followed/by fever. 
.The chills may recur during the first few days, and there is headache withf.pains 
in_ thejmek and legs. There is^early prostration, and the patient is glad to 
take to his bed at once. -.The ftmperature is high at first, and may attain its 
maximum on the second or third; daj. The pulse is full, rapid, and not so 
frequently dicrotic as in typhoid.' The tongue is furred and white, and there 
‘ is an early tendency to dryness. The face is flushed, the eyes congested, and 
p the expression dull and stupid. • Vomiting may be a distressing symptom. In 
■ severe cases-mental symptoms are present from the outset, either a mild febrile 
delirium or an excited, active, almost maniacal condition. " Bronchial catarrh 
is common. 

Stage of Eruption. —From the third to the fifth day the eruption appears 
—(irs-t upon the abdomen and upper part of the chest, and then upon the 
oxfjemjtics and face^ occurring so rapidly that in two or three days it is all 
out. There are two elements in the eruption: a subcuticular mottling, “a 
fine, irregular, dusky red mottling, as if below the surface of the skin qpme 
little distance, and seen .through a semi-opaque medium ” (Buchanan); and 
distinct papular rose-spots which change to peteehioe. In some instances the 
petechial rash comes out with the rose-spots. Collie describes the rash as con¬ 
sisting of three parts: rose-colored spots which disappear on pressure, dark- 
red spots which are modified by pressure, and petechial upon winch pressure 
produces no effect. In children the rash at first may present a striking resem¬ 
blance to that of measles, and give as a whole a curiously mottled appearance to 
the skin. The term mulberry rash is sometimes applied to it. In mild eases the 
eruption is slight, but even then is largely petechial in character. As the rash is 
hemorrhagic, it does not disappear after death. Usually the skin-is dry, so that 
sudaminal vesiclds are not common. It is stated by.some authors that a distinc¬ 
tive odor is present. ^During the second week the* general symptoms are much 
aggravated. Tfle prostration becomes more marked, the delirium more intense, 
and the fever rises* &TI 10 patient lies on his back with a dull expressionless face, 
flushed cheeks, injected conjunctiva?, and contracted pupils. The pulse increases 
in frequency and is feebler; the face is dusky, and the condition becomes more 
serious. 'Retention of urine is common. Coma-yig il.is frequent, a condition 
in which “the patient lies with open eyes, but "quite '’unconscious; with it there 
"Hv be^ubanltus-tendinum andgpicking at the bedclothes. '■ The tongue is dry, 
brown, and ejacked, and there are sordes on the teeth.*£Re$piration is accel¬ 
erated, the heart’s action becomes more and more enfeebled, and death takes 
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place from exhaustion. In favorable cases, about the end of the se&nd week 
occurs"the crisis, in which, often after a deep sleep, the patient awakes feeling, 
much better and with a clear mind. The‘temperature falls, and although thu 
.prostration may be extreme, convalescence is rapid and relapse very rare. Tim 
{abrupt termination by crisis is in striking ccntrast to the mode of termination 

Jin typhoid fever. • 

Fever.—T h(f temperature rises steadily during the tirst four or five da\$» 
and the morning remissions are not marked. The maxim um is usually attained 
by the fifth day, when the temperature may be 105°, lOttf, or 107°. In mild 
cases it Bcldom riseoimn 1Q3°. After reaching its maximum, the fever gen¬ 
erally continues with slight morning remissions until the twelfth or fourteenth 
day, when the crisis occurs, during which (he temperature may fall below nor¬ 
mal within twelve or twenty-four houris. Preceding a fatal termination, there 
is usually a rapid rise in the lever to 108° ot 'even 109 . , 

The heart may early show signs of weakness. The first..sound becomes 
feeble and almost inaudible, and a sfttolic murmur at the apex is not infre¬ 
quent. Hypostatic congestion of the lungs occurs in all severe eases. The 
braip symptoms are usually more pronounced than in typhoid, and the delirium 
is more constant. A. slight leueoeytosis is more common than in typhoid. 

The, urine in typhus shows the usual febrile increase of urea and uric acid. 
The chlorides diminish or disappear. Albumin is present in a large proportion 
of tSe “cases, but nephritis seldom occurs. 

Variations in the course of the disease arc naturally common. There are 
malignant cases which rapidly prove fatal within two or three days; tin- 
so-called typhus siderans. On the other hand, during epidemics there are 
extremely mild cases in which the fever is slight, the delirium absent, and con¬ 
valescence is established by the tenth day. 

Complications and Sequelae.—■ -Broncho-pneumonia is perhaps the most 
common"’ complication. t It may pass on to gangreqe. In certain epidemics 
\ gangrene of the toes, the hands, or the nose, and in children'jionia or 'cancrmu 
"ojjs, have occurred. . Meningitis is rare. Paralyses, which are probably due 
to a post-febrile neuritis, are not very uncommon. Septic processes, such as 
parotitis anjl abscesses in the subcutaneous tissues and in the joints, are occa¬ 
sionally met with. Nephritis is rare. Hoematcmesis may occur. 

Prognosis.—The mortality ranges in different epidemics from 12 to 20 per 
cent. It is very slight in the young. Children, who are quite as frequently 
attacked as adults, rarely die. After middle age the mortality is high, in some 
epidemics 50 per cent. Death usually occurs toward the close of the second 
week and is due to the toxaemia. In the third week it more Commonly results 
from pneumonia. * t 

Diagnosis.—During an epidemic there is rarely any doubt? for the disease 
presents distinctive general characters. Isolated cases may be very difficult to 
distinguish from typhoid fever. While in typical instances the eruption in 
the two affections is very different, yet taken alone it may be deceptive, since 
in typhoid fever a roseolou^rash may be abundant and there may be occasion¬ 
ally a subcuticular mottling and even petechia;. The difference in the onset, 
particularly in the temperature, is marked; but cases in which it is important 
to make an accurate diagnosis are not usually seen until the fourth or fifth 
day. The suddenness of the onset, the greater frequency of the chill, and the 
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early prostration are the distinctive features in typhus. The brain symptoms 
too*are earlier. It is easy to put down on paper elaborate differential distinc¬ 
tions, which are practically useless' at the bedside. The Widal reaction and 
blood cultures are important aids, but in sporadic cases the diagnosis is some¬ 
times extremely difficult. I have keen Murchison himself in doubt, and more 
than once I have known the diagnosis to be deferred until the seditf cadaveric. 
Severe cerebro-spinal fever may closely simulate typhus at the outset, but the 
diagnosis is usually clear within a fgw days. Malignant variola also has eer- 
lain features in cofnmon with severe typhus, but the gre ater extent of the 
hemorrhages and the bleeding from the piucous membranes make the diagnosis 
clear within a short time. The rash at first resembles that of mg gales, but in 
the latter the eruption is brighter red in color, often crescentic orTrregular in 
arrangement, and appears first on the face. 

. The frequency with which other diseases are mistaken for typhus is shown 
by the fact that during and following the epidemic of 1881 in New York 108 
cases were wrongly diagnosed—^one-eighth of the entire number—and sent to 
the Riverside Hospital (F. W. Chapin,). 

Treatment.—The general management of the disease is like that of 
typhoid fever. Hydrotherapy should he thoroughly and systematically em¬ 
ployed. Judging from the good results which we have obtained by this 
method in typhoid cases with nervous symptoms much may be expected 
from it. Certain authorities have spoken against it, but it should be given 
a more extended trial. Medicinal antipyretics arc even less suitable than in 
hphoid, as the tendency to heart-weakness is often more pronounced. As 
a rule, the patients require from the outset a supporting treatment; water 
should be freely given, and alcohol in suitable doses, according to the condi¬ 
tion of the pulse. 

The bowels may he kept open by mild aperients. The so-called specific 
medication, by sulphocarbolates, the sulphides, carbolic acid, etc., is not 
commended by those who have had the largest experience. The special nerv¬ 
ous symptoms and the pulmonary symptoms should be dealt with as in typhoid 
fever. In epidemics, when the conditions of the climate are suitable, the 
cases are best treated in tents in the open air. 


TTT- RELAPSING FEVER (Febris recurrenfl). 

Definition.—A specific infectious disease caused by the spirochiete (spi¬ 
rillum) of „Qbenncier, characterized by a definite febrile paroxysm which usu¬ 
ally lgsts six days aad is followed by n remissio'n of about the same length 
of time, then by a second paroxysm, which may be repeated, three or even 
four times, whence the name relapsing fever. 

Etiology.—This disease, which has also the names “ famine fever " and 
<! seven-day fever,” has been known since the early part of the eighteenth 
century, gnd has from time to time extensivelj prevailed in Europe, espe¬ 
cially qjJUeland. It is cosuxto&'in India, where the conditions for its devel- 
opment seem’always to be present, and where it was specially studied by 
Vandyke Carter, of Bombay. It appeared in the United. States in 1844, 
*hen cases were admitted to the Philadelphia Hospital, which are described 
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by Meredith Clynier in bis work on Fevers. Flint saw eases in 1850-«'51. In 
1869 it prevailed extensively in epidemic form in Mew York and Fhilailel 1 
phia; since when it has not reappeared. Only an occasional case has occurred 
in England and Wales during the past twenty years. Ill the Philippines there 
have been several severe outbreaks. ' j 

The special conditions under which it occurs are similar to those of 1 
typhus lever. 'Overcrowding aud^ deficient food are the conditions winch 
seem to promote the rapid spread of the .virus. 3 Neither ago^sex, nor season 
seems to have any special influence. It is a eontagiods disease and ina\ 
be communicated from person to person, but is not so contagious as typlm-. 
Murchison thinks it may be transported by fondles. One attack does not 
confer immunity from subsequent attacks. Tn 1873 Obermeier described an 
organism in the blood which is now recognized as the specific agent. Tim 
spirillum, or more correctly spirnoluete, is from 3 to (! times the length of- 
the diameter of a red blood-corpuscle, and .forms a narrow spiral filament 
which is readily seen moving among the red corpuscles during a paroxysm. 
They are present in the blood only during the fever. Shortly Indore the 
crisis and in the intervals they are not found, though small glistening bodies, 
which are stated to be their spores, apjiear in the blood. The disease has 
been produced in human beings by inoculation with blood taken during tlie 
paroxysm. Tt has also been produced in monkeys. Bed-bugs may suck mil 
tho spirilla, and. Tiotin reproduced the disease by injirting into a healthy 
monkey blood sucked by a bug from an infected monkey. Nothing is \rt 
known with reference to the life history of the spirocluete. It has not been 
found in the secretions or excretions. 

Morbid Anatomy.—There are no characteristic anatomical appearnmr-s 
in relapsing fever. If death takes place during the paroxysm the spleen o 
large and soft, and the liver, kidneys, and heart show cloud} swelling. There 
may be infarcts in the kidneys and spleen. The bone-marrow has been found 
in a condition of hyperplasia. Ecchymoscs are not uncommon. 

Symptoms.—The incubation appears to he short, and in some in-tiiin-s 
the attack occurs promptly after exposure; more frequently, however, from 
five to seven days elapse. 

The invasion is abrupt, with chill, fever, and intense pain in the Ian k 
and-limbs. uln young persons there may be nausea, vomiting, and convul¬ 
sions. The temperature rises rapidly and may reach 101° on the evening 
*of the first day. Sweats arc common. The pulse is rapid, ranging from 
110 to 130. There may be delirium if the fever is high. Swelling of tlie 
spleen can be detected early. Jaundice is common in some epidemics, 'flit' 
gastric symptoms may be severe. There are seldom intestinal symptoms. 
Cough may hr; present. Occasionally herpes is noted, and there may 1«! 
miliary vesicles and petechias.. During the paroxysm the blood invariablv 
shows the spirochinte, and there is usually a leucocytosis (Ouskow). Alter 
the fever has persisted with severity or even with an increasing intense v 
for five or six days the crisis occurs. In the course of a few hours, accom¬ 
panied by profuse sweating, sometimes bv diarrhoea, the temperature falls 
to normal or even subnormal, and the period of apyrexia begins. 

The crisis may occur as early as the third day, or it may be delayer! I" 
the tenth; it usually comes, however, about the end of the first week. 1" 
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delicate <811(1 elderly persons there may bo .collapse. The convalescence is 
'rapid, and in a few days the patient is up and about. Then in a week, 
usually on the fourteenth day, he'again has a rigor, or a series of dulls; 
the fever returns and the attack is repealed. A second crisis occurs from 
the twentieth to the twenty-third day, and again the patient recovers rap¬ 
idly. As a rule, the relapse is shorter than the original attack. »A second 
and a third may occur, and there are instances on record df even a fourth 
iyid a fifth. In'epidemics there are cases which terminate by ensi- on the 
seventh or eighth dity without the occurrence of relapse. In protracted cases 
* the convalescence is very tedious, as thp patient is much exhausted. 

ilclapsing fever is not a very fatal disease. Murchison states that the 
mortality in about 1 per cent.. In the enfeebled and old, death may occur 
I at (he height of the HFsTparoxysm. 

• Complications arc not frequent. In some epidemics ha-mnleme-is and 
lin-maturia have occurred. Pneiynonia is not infrequent. The acute enlnrgc- 
picnt of the spleen may end ifr rupluie. Tost-febrile paralyses ma\ occur. 
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Ophthalmia has followed in certain epidemics, and may prove a .very tedious 
sad serious complication. Jaundice has already been mentioned. In pregnant 
"('men abortion usually takes places. Convulsions occasionally follow. Thit- 
lon, the well-known worker on tropical diseases, died in status ciiilijiticus 
Wine weeks after‘the attack. 

Diagnosis.—The vnset and general symptoms may not at first lie dis¬ 
tinctive. At the beginning of an epidemic the cases are usually regarded as 
anomalous typhoid*; but once the typical course is followed iu a case the 
diagnosis is clear. The blood examination is distinctive. 

Treatment.—The paroxysm can neither be cut short nor can its recur¬ 
rence be prevented. It might he thought that qu»ine, with its powerful 
action, would certainly meet the indications, hut it does not seem to have the 
"lightest influence. The disease must be treated like any other continued 
koer, by) careful nursing, a regular diet, and Ordinary hygienic measures. 
Of special symptoms, pain in The back and in the limbs and joints demand 
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Chart VI. —Uei.ai-sinu Fever (Murchison), 






















































































































lie SPECIFIC INFECTIOUS DISEASES. 

opium. In enfeebled persons the collapse at the crisis may be serious, and 
stimulants with ammonia and digitalis should be given freely. 

f “ 

IV., SMALL-POX (Variola). 

Definition.—An acute infectious disease characterized by a cutaneous 
eruption which'passes through the stages of papule, vesicle, pustule, and 
crust. 

History.—The disease existed in Ciiina many centuries before Christ. 
The pesta magna described by Galen (of which Marcus Aurelius died) is' 
believed to have been small-pox. In the sixth century it prevailed, and sub¬ 
sequently, at the time of the Crusades, became wide-spread. It was brought 
to America by the Spaniards early in the sixteenth century. The first accu¬ 
rate account was given by Khazes, an Atabijfn physician who lived in the. 
ninth century, and whose admirable description is available in Greenhill's 
translation for the Sydenham Society. Iy tjfevSe venteen th century the illus¬ 
trious Sydenham differentiated measles frdjri small-pox. Special events in 
the history of the disease arc the introduction of inoculation into Europe, 
by Lady Mary Wortley Montagu, in 1718, and the discovery of vaccination 
by Jenner, in 1790. 

Etiology.—Small-pox is one of the most virulent of contagious diseases, 
and persons exposed, if unprotected by vaccination, are almost invariably 
attacked. Instances of natural immunity arc rare. It is said that Diemcr- 
broeck, a celebrated Utrecht professor in the seventeenth century, was not 
only himself exempt, but likewise many members of his family. One of 
the nurses in the small-pox department of the Montreal General Hospital 
stated that she had never been successfully vaccinated, and she certainly 
had no mark. An attack may not protect for life. There are undoubted 
cases of-a-*@eond, reputed instances, indeed, of a third attack. 

4H e - —Small-pox is common at all ages, but is particularly fatal to young 
children. Of 3,104 deaths in the Montreal epidemic of 1885-’86, 2,717 were 
of children under ten years of age. The fat us in utero may be attacked, but 
only if the* mother herself is the subject of the disease. The child may be 
born with the rash out or with the scars. In the case of twins, only one 
may be attacked; Kaltcnbach records an instance of triplets, only two of 
which were affected (Comby). Children born in a small-pox hospital, if 
vaccinated immediately, may escape the disease; usually, however, they die 
early. (See Hunter’s works, iv, p. 74.) 

Sex .—Males and females are equally affected. ' 

Face .—Among aboriginal races small-pox is terribly fatal. When the 
disease was fipst introduced into America the Mexicans dic'd by thousands, 
and the North American Indians have also been frequently decimated by 
this plague. It is stated that the negro is especially susceptible, and the 
mortality is greater—about 42 per cent in the black, against 29 per cent in 
the white (W. M. Welch). 

It is claimed that isolation hospitals increase the incidence of (he disease 
in a locality. J. Glaister, who has considered the whole question very care¬ 
fully, concludes .that as a centre of traffic such an institution, through (he 
channels of unavoidable human intercourse, naturally favors the Bpread of 
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ihe-diqjsase locally, but decides against the aerial conveyance of the disease, 
in spite of the very strong evidence (mentioned in the last edition in the 
case of the hospital ship on the Thames). 

The disease smoulders-hew-aBd-there in different localities, and when 
conditiQna-are favorable becomes epidemic. This was well illustrated by the 
celebrated Montreal outbreak of 1885. For several years there bad been no 
small-pox in the city, and a large unprotected* population grew up among 
the French-Canadijms, many of whom were opposed to vaccination. On 
February 28, a Puliman-car conductor, who had travelled from Chicago, 
where the disease had been slightly prevalent, was admitted into the Hotel- 
Dieu, the civic small-pox hospital being at the time closed. Isolation was 
not carried out, and on the 1st of April a servant in the hospital died of 
small-pox. Following her decease, with a negligence absolutely criminal, the 
authorities of the hospital dismissed all patients presenting no symptoms of 
contagion, who could go hcjhie.' The disease spread like fire in dry grass, 
and within nine months tfcj»d'(Ued ill the city of small-pox 3,164 persons. 

Variations in tub ViRbifikcE op Epidemics. —Sydenham states that 
“ smalJLpoz also has its peculiar kinds, which take one, form during one series 
oLyears,.and another during another”; and not only does what he called 
the epidemic constitution vary greatly, but one sometimes sees the most 
extraordinary variations in the intensity of the disease in members of a fam¬ 
ily all exposed to the same infection. A striking illustration of this variabil¬ 
ity has been given in the recent epidemics, which have been of so mild a 
character that in many localities it has been mistaken for chicken-pox; in 
others, particularly in the United States, the belief prevailed that a neul 
disease had arisen, to which the name “ Cuban itch ” or “ Philippine itch ” 
has been given. Very often a correct diagnosis has not been reached until 
a fatal case has occurred. As will be mentioned, a small outbreak occurred 
in one of my wards for colored patients, which „we mistook at firsl for 
chicken-pox. The same peculiarities have been observed in the Leicester, 
Nottingham, and Cambridge outbreaks. Even in.unvaccinated children the 
diseaso has been exceedingly mild. Some of the Leicester cases had only 
a few pocks (Allan Warner); but this is an old story in the Jjistory of the 
disease. John Mason Good, in commenting on this very point, refers to the 
great variability in the epidemics, and states that he himself as a child of 
six (1770) passed through small-pox with “scarcely any disturbance and 
not more than twenty scattered pustules ” 1 „ 

Recent Prevalence .—In the United States, according to Dr. Wyman’s 
last report for*the fiscal year 1904, there had been a steady decrease. The 
figures for 1903 were 42,590 cases and 1,642 deaths; for 1904, 25,106 cases 
and 1,118 deaths. *In England and Wales there were 760 deaths in 1903, 
a rate of 23 pernnillion living; the rates in the previous fflur years having 
l)een 6, 3, 7, and 75 severally (John W. Tatham). 

Naujbb op Contaoion. —Protozoon-like bodies were first described in the 
skin lesions by Guamieri —the cytoryctes variola. Councilman and his col¬ 
leagues ’describe a-protozoon with a double cycle and cytoplasmic stage, with 
small structureless bodies in the lower layer of the epithelial cells. Increas¬ 
ing in size, they become reticulated and segment into small rounded bodies. 
In the intranuclear stage these small round bodies or granules invade the 
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nuclei of the epithelial cells, increase in size, and form a series of vacuoles 
around a central vacuole. Calkiifs, an acknowledged export in the protozoa, 
has confirmed the main facts in the life history of this organism, lfowa'nl 
and Perkins, of Cleveland, describe identical changes. So definite is the 
relation of the parasites to the Bkin lesions tl|ul it seems highly probable lliov 
may be tluj cause of the disease. The. .dried scales constitute by far the 
most important dement, ard as a dust-like powder arc distributed every¬ 
where in. the room during convalescence, becoming attached to clothing and 
various articles of furniture. The disease'is probably contagious from a very' 
early stage, though I think it has not yet been determined whether the con¬ 
tagion is active before the eruption ‘develops. The poison is of unusual 
tenacity and clings to infected localities. It is conveyed by persons who have 
been in contact with the sick and by fomites. During epidemics it is no doubt 
widely spread in street-cars and public conveyances. It must not be forgotten 
that an unprotected person may contract a v6ry virulent form of the disease 
from the mild varioloid. 

Morbid Anatomy.—The pustules may be seen upon the tongue and the 
buccal mucosa, and on the palate; sonfetimes also in the pharynx and the 
upper part of the (esophagus. In exceptionally rare cases the rash extends 
down the (esophagus and even into the stomach. Swelling of the Payer’s 
follicles is not uncommon; the pustules have been seen in the rectum. 

In the larynx the eruption may be associated with a fibrinous exudate and 
sometimes with oedema. Occasionally the inflammation penetrates deeply 
and involves the cartilages. In the trachea and bronchi there may be ulcera¬ 
tive erosions, but true pocks, such as are seen on the skin, do not occur. 

Tlie heart occasionally shows myocardial changes, parenchymatous and 
fatty; endocarditis and pericarditis are uncommon. Drench writers have 
described an endarteritis of the coronary vessels in connection with small¬ 
pox.* The spleen is markedly enlarged. Apart from the cloudy swelling and 
areas of coagulation-necrosis, lesions of the kidneys are not common. Nephri¬ 
tis may occur during convalescence. 

In the hamiorrhagie form extravasations are found on the serous and 
mucous surfaces, in the parenchyma of organs, in the connective, tissues, 
and about the nerve-sheaths. In one instance 1 found the entire retro¬ 
peritoneal tissue infiltrated with a large coagulum, and there were also 
extensive extravasations in the course of the thoracic aorta. ITiemorrhagcs 
in the bone-marrow have also been described by Golgi. There may be haem- 
ortdiages into—the-museles. Ponfick has described the spleen as very firm 
and hard in haemorrhagic small-pox, and such was the case in* seven instances 
I examined. In these rapidly fatal forms the liver has been described as fat tv, 
but in 5 of my 7 cases it was of normal size, dense, and firm. 

The followirig description of the finer changes is taken largely from the 
recent exhaustive study by Councilman, McGrath, and Brinkerlmff (11)01) - 
The specific lesion is “a focal degeneration of the stratified epithelium, vacu¬ 
olar in character, and accompanied by serous exudation and the formation 
of a reticulum.” The specific lesions are limited to the skin, the* mucous 
membranes of the soft palate, the pharynx, and the (esophagus. The factors 
in the formation of the pustule are degeneration of the epithelial cells, asso¬ 
ciated with fluid and cellular exudate. The cells of the lower layers of the 
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epidermis arc first involved. They become swollen, the nuclei arc shrunken 
and formless, the-exudate increases in amount, enlarging the spaces of the 
reticulum, and the cells represent the different varieties of leucocytes, poly¬ 
nuclear neutrophiles being most numerous. The uinbilication and central 
depression usually correspond, ,as Weigert suggests, to the area of primary 
necrosis. ■ The hair follicle and the sweat gland may play some part. The para¬ 
sites described occur chiefly in the cells of tha rete mucosum. Associated 
lestdns are numerous, particularly proliferation in the hannatopoietie organs. 
* Cdlul as- *B filtrgtl$ns occur constantly in the.testicle, usually in the kidney, 
the liver, and the adrenal glands. The anapmie focal necroses in the testicles 
sccnTSImost specific in the disease, add in the bone-marrow there arc foci of 
necrQgis and of haynorrhage with-hyperplasia of the myelocytes, and a marked 
reduction or even complete absence of the polynuclear leucocytes. This was 
the change described originally by Chiari as osteomyelitis variolosa. Asso¬ 
ciated bacterial lesions are common, due to the pyogenic bacteria which are 
always present in severe case*.’ 

Symptoms.—Three forms of small-pox are described: 

1. Varjgla vcra';j (a) Discrete, (b) Confluent. 

2. Variola ha-miwrhayica; (a) Purpura variolosa or black small-pox; 
(6) Haemorrhagic pustular form, variola lnvmorrhagica pustulosa. 

3. Varioloid, or small-pox modified by vaccination. 

1. VAoiai. A Vera. —The affection may he conveniently described under 
various stages: Incuba tion. —“From nine to fifteen days; oftenest twelve.” 
I have seen it ns early as the eighth day after exposure, and there are well- 
authenticated instances "in" which this stage lias been prolonged to twenty days; 
It is unusual for patients to complain of any symptoms. 

Invasion.- —In a’dults a chill and in children a convulsion arc common 
initial symptoms. There may be repeated chills within the first twenty- 
four hours. Intense frontal headache, severe -lumjiar pains, and vomiting 
are very constant features. The pains in the back and in the limbs are more 
severe in the initial stage of this than of any other eruptive fever, and their 
combination with headache and vomiting is so suggestive that precautionary 
measures may often be taken several days before the eruption appears. The 
. t em p e r a t ure rises quickly, and may on the first day be 103° or 104°, The 
puke is rjy>id and full, not often dicrotic. Tn severe eases there may be 
marked daJiruLm, particularly if the fever is high. The patient is reatless 
and distressed, thorface is flushed, and the .eyes are bright and clear. Th* 
skin is usually dj^fthough occasionally there are profuse sweats. One 
can not judge from the initial symptoms whether a case is likely to be dis¬ 
crete or confluent, as convulsions, severe backache, and high fever may pre¬ 
cede a very mild attack. 

Initial Rashes* —Two forms can be distinguished: the diffuse, scarlatinal, 
and the macular or measly form; either of which may be associated with 
pctMh.MB.and occupy a variable extent of surface. In some instances they are 
general, but as a rule, as pointed out by Simon, they are 1 united cither to 
llln lower abdemmfl areas, to the inner surfaces of tlie thighs, and to the lat¬ 
eral thoracic -region, or to the axilla;. Occasionally they are found over the 
cxl cjumy uii rfnccH^ particularly in the’ neighborhood of the knees and elbows. 
These rashes, usually purpuric, are often associated with an erythematous 
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or erysipelatous blush. The scarlatinal rash may come out as carly,as the 
second day, and be as diffuse and'vivid as in a true scarlatina. 1'he measly 
rash may also be diffuse and resemble closely that of measles. Urticaria 



Chart VII. —True Small-pox (SlrQmpell). 

• is only occasionally seen. It was present once in my Montreal eases. The 
V'"initial rashes are more abundant in some epidemics than in others. They 
occur in from 10 to 10 per cent of cases. 

Erupt ion.- —(1) In the discrete form, usually on the fourth day, mac¬ 
ules appear, on the forehead, preceded sometimes bv an erythematous flush, 
- smd on the anterior surfaces of the wrists. Within the first twenty-four 
j. hours from their appearanedthoy occur on other parts of the face and on the 
extremities, and a few are seen on the trunk. The spots are from 2 3 
millimetres in diameter, of a bright red color, and disappear completely 
"on pressure. As the rash comes out the temperature falls, the general 
symptoms subside, and the patient feels comfortable. On the firth or sixth 
day the papules change into vesicles with clear summits. Each one is elc- 
'■'"vated, circular, and presents a little depression or umbiliealion in the 
’ -. centre. Abou£ the eighth day the vesicles change into pustules, the umbil- 
-'ication disappears, the flat top assumes a globular form and becomes grayish- 
yellow in color, owing to the contained pus. There is an areola of injec¬ 
tion about the pustules and the skin between them is swollen. This 
njflturation first takes place on the face, and follows the order of the appear¬ 
ance of the eruption. The temperature now rises—secondary fever—and the 
general symptoms return. The swelling about the pustules is 1 attended, with 
a good deal of tension and pain in the face; the eyelids become swollen and 
closed. In the discrete form the temperature of maturation does not usually 
remain high for‘more than twenty-four or twenty-six hours, so that on the 
tenth or eleventh day the fever disappears and the stage of convalescence 
begins. The pustules rapidly dry, first on the face and then on the other 
parts, and by the fourteenth or fifteenth day desquamation may be far 
advanced on the face. The march and distribution of the rash are often most 
characteristic. The .abdomen and groins and the legs are the parts least 
affected. The rash is often copious on the upper part of the back, scanty on 
the lower. Vesicles, in the mouth, pharynx,' and larynx, cause soreness and 
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swelling in those parts, with loss of voice* Whether pitting takes place de¬ 
pends a good deal upon the severity of the disease. In a majority of eases 
Sydenham's statement holds good, that “it is very rarely the ease that the 
distinct small-pox leaves its mark.” The odor of a small-pox patient is very 
distinctive even in the early stages, and 1 have known it to be a help in the 
diagnosis of a doubtful ease. ( ' 

(2) The Confluent Form. —With the same initial symptoms, though usu¬ 
ally of greater severity, the rusk appears on the fourth, or, according to 
Sydenham, ou.tlfe third day. The more the eruption shows itself before the 
fourth day, the more sure it is to become confluent (Sydenham). The pap- 
ules-aiiifst may he isolated, and it is only later in the stage of maturation 
that the eruption is continent. But, in severer cases the skin is swollen and 
hypcrif mic and the papules are very close together. On the feet and hands, 
too, the papules are thickly sfct; more scattered on the limbs; and quite dis¬ 
crete on the trunk. With the, appearance of the eruption the symptoms sub¬ 
side rind the_ fever remits, but not to the same extent as in the discrete form. 
Occasionally the temperature falls.to normal and the patient may be very 
comfortable. Then, usually on the eighth day, the fever again rises, the 
vesicles change to pustules, the hvperamiia becomes intense, the swelling of 
the face and liailds increases, and by the tenth day the pustules have fully 
maturated, many of them have coalesced, and the entire skin of the head and 
extremities is a superficial abscess. The fever rises to 103° or 105°, the pulse 
is from 110 to no, and there is often delirium. As pointed out by Syden¬ 
ham, salivation in adults and diarrlnea in children are common symptonjs 
of. this- stage. There is usually much thirst. The eruption may also be pres¬ 
ent! in the mouth,'and usually the pharynx ana larynx are involved and the 
voice is husky. Great swelling of the cervical lymphatic glands occurs. At 
this stage the patient presents a terrible picture, unequalled in any, other 
disease; one which fully justifies the horror and fright with which small-pox 
is associated in the public mind. Even when tile rash is confluent on the 
face, hands, and feet, the pustules remain discrete on the trunk. The danger, 
ns pointed out by Sydenham, is in proportion to the number upon the face. 
“ If upon the face they arc as thick as sand, it is no advantage to have them 
few and far between on the rest of the body." In fatal eases, by the tenth 
or eleventh day the pulse gets feebler and more rapid, the. delirium is marked, 
there is subsuitus, sometimes diarrlnea, and with these symptoms the patient 
dies. In other instances between the eighth and eleventh day luemorrhagic 
features occur. When recovery takes place, the patient enters on the eleventh 
or twelfth day the period of desiccation. 

Desiccation .—The pustules break and the pus exudes or they dry 
and form crusts. Throughout the third, week the desiccation proceeds and 
in cases of moderate severity the secondary fever subsides; but in others it 
may persist until the fourth week. The crusts in confluent small-pox adhere 
for a long time and the process of scarring may take three or four weeks. 
On thq face they fall off singly, but the tough epidermis of the hands and 
feet may be shed entire. 

2. ILEMOitKHAGiG small-pox occurs in two forms. In one, the petechial 
or black small-pox —purpura variolosa —the special symptoms appear early 
and death follows in from twp.iQ.six days-fcln the other form the case pro- 
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greases as one of ordinary variola, and in the vesicular or pustular 1 stage 
haemorrhages take place into tho pocks or^from the mucous membranes-^ 
variola hcemorrhagica pustulosa. 

Variola hemorrhagica is more common in some epidemics than in others. 
It is less frequent in childten than in adults? Of 27 cases admitted to the 
small-pox department of the Montreal General Hospital there were 3 under 
ten years, l botwefm fifteen find twenty, !> between twenty and twenty-five, 
7 between twenty-five and thirty-five, 3 between thirty-five und forty-five, and 
1 above fifty. Young and vigorous persons seem more liable to this form. 
Several of my eases were above the average in muscular development. Men 
are more frequently affected than women; thus in my list there were 21 males 
and only 0 females. The influence of vaccination is bIiowh in the Tact that 
of the cases 14 were unvaeeinated, while not one of tho 13 who had scars had 
been revaccinated. 

In purpura variolosa the illness starts withjtlie usual symptoms, hut with 
more intense constitutional disturbance. On the*evening of the second or oil 
the third day there is a diffuse hyperamjic rash, particularly in the-groins, 
with small punctiform hemorrhages. The rash extends, becomes more dis¬ 
tinctly haemorrhagic, and the spots increase in size. Ecchymoses. appear on 
the, conjunctive, and as early as the third day there may be hemorrhages 
from the mucous membranes. Death may take place before the papules 
appear. In this truly terrible affection the patient may present a frightful 
appearance. The skin may have a uniformly purplish line and the unfortu¬ 
nate victim may even look plum-colored. The face is swollen and large con¬ 
junctival hfcmoTrhages with the deeply sunken cornea) gives a ghastly appear¬ 
ance to the features. The mind may remain clear to the end. Death occurs 
from the third to the.su.th day; thus in thirteen of my cases it took place 
between these dates. The earliestulcath was on the third day and there weic 
no traces of papules. Ther e may be no mucous haemorrhages; thus in one 
case of a most virulent character death occurred without bleeding early on 
the fourth day. 1 hematuria is perhaps most common, next luwnatcmesis, and 
melama was noticed in a third of the rases. Metrorrhagia was present in mo 
only of the six females on my list. Haemoptysis occurred in five cases, 'flje 
pulse in this form of small-pox is rapid and often hard and small. The 
respirations are greatly increased in frequency and out of all proportion to 
the intensity of the fever. 

* In variola puslulosa hcemorrhagica the disease progresses as a severe ease, 
and the hemorrhages do not occur until the vesicular or pustular stage. Tin 
first indication is luemorrhage into the areolae of the pocks, and later tho main- 
rated pustules fill with blood. ' Tho earlier the haemorrhage the greater is tin 
danger. Bleeding from the mucous membranes is also common in this form 
and the great majority of the cases prove fatal, usually on the seventh, eighth 
or ninth day, but a few cases recover. In patients with the discrete form, il 
allowed to get up early, haemorrhage may take place into the pocks on the legs 

Leucocyte Reaction. —In variola vera there is a marked leueoeytosis, 12 
16 thousand, about the eighth day, then a slight decline and a rise agon 
about the twelfth or fourteenth day, sometimes to 18,000 or 20,000. Then 
is an increase in- tfee-rmmonuelear elements, which may be the only markci 
feature of the mild cases (Magrath, Brinkerhoff, and Bancroft). 
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3. •Varioloid.— This term is applied tp the modified form which affects 
jargons who have been vaccinated. It may set in with abruptness and sever¬ 
ity, the temperature reaching 103°. More commonly it is in every respect 
milder in its initial symptoms, though the he adach e and bacluicha_may be 
very distressing. The papules Appear on the evening of the third or on the 
fourth day. They arc few in number and may be confined to the face and 
hands. The fever drops at once and the patient feels perfectly comfortable. 
The vcsiculation and maturation of the pocks take place rapidly, and there 
is no secondary fever. There is rarely any scarring. As a rule, when small¬ 
pox attacks <a person who has been vaccinated within five or six years the 
disease is mild, but it may prove severe, even fatal. 

Aboiitivu Types.— As already mentioned, recent epidemics have been char¬ 
acterized by the largo number of mifd cases. Even in unvaccinated children, 
only a few pustules may appe&r, and the disease is over in a few days. Even 
with a thickly set eruption the^vesicles at the fifth or sixth day, instead of fill¬ 
ing, dry and abort, forming tHe so-called horn-, crystalline-, or wart-pox. Vari¬ 
ola sine erv[)lione is described. I sqjv no eases of the kind in Montreal. They 
•seem to have been not uncommon in the recent epidemics. Bancroft observed 
twelve cases in the Boston outbreak, all among physicians and attendants. 
The symptoms are headache, pain in the back, fever, and vomiting. As already 
mentioned, the pocks may be very scanty and easily overlooked, even in unvac¬ 
cinated persons. One of Bancroft's cases was of special interest—a pregnant 
woman who had slight symptoms after exposure, but no rash, tier child 
showed a typical eruption when two days old. 

Compj.ic \TiONs. —Considering the severity of many of the cases and tbh 
general character qf the disease, associated with multiple foci of suppuration, 
the complications in small-pox are remarkably few. 

l aryngi tis is serious in three ways: it may produce a fatal oedema pf the 
glottis;-ut is liable to extend and involve the cartilages, producing necrosis; 
and by diminishing the sensibility of the larynx, it may allow irritating par¬ 
ticles to reach the lower air-passages, where they excite bronchitis or broncho- 
piumnonia. 

w l^riuu'lip -pnonmonia is almost invariably present in fatal case?* Lobar pneu¬ 
monia is rare. Pleurisy is common in some epidemics. 

The cardiac complications are also rare. In the height pf the fever a 
systolic murmur at the apex is not uncommon; but endocarditis, either simple 
or malignant, is rarely met with. Popoprdilis . too, is very uncommon. Mj*-, 
carditis-seems to be more frequent, and may be associated with endarteritis of 
the coronary vessels. 

Of complications in the digestive system, parotitis.is rare. In severe eases 
Ihere is extensive ps eudo-di phtheritic angina. Vomiting, which is so marked 
a symptom in tHe early stage, is rarely persistent. OiarrhjKftJs not uncom¬ 
mon, as noted by Sydenham, and is very constantly present in children. 

Albumi nuria, is frequent, but true ..nephritis is rare. Inflammation of the 
testes and of the ovaries may occur. 

< t*Among the most interesting and serious complications are those pertaining 
to the,jiofvous-eystem. < In children convulsions are common. lu adults the 
delirium nf the early stage may persist and become violent, and finally sub¬ 
side into a fatal coma, jJ’pst-febrile insanity is occasionally met with during 
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convalescence, and very rarely epilepsy. Many of the old writers spoke of 
(j paraplegia-in connection with the intense backache of the early stage, but it#,s 
probably associated with the severe agonizing lumbar and crural pains and is 
not a true paraplegia. It must be distinguished from the form occurring in 
convalescence, which may be duo to pe cipher at. neurit is or to a diffuse myelitis 
(Westphal)* The. neuritis may, as in diphtheria, involve the pharynx alone, 
or it may be multiple. Of thifi nature, in all probability, is the so-called pseudo- 
tabes, or ataxie variolique .6 Hemiplegia and'(aphasia have been met with in a t 
few instances, the result of •e nceph alitis. * 

Among the most constant and troublesome complications of small-pox are 
those in volyin g the skin. During convalescent# boils are very frequent and 
may be severe. 'Acne and ^ecthyma are also iqpt with. I< 2 SftLgacgrene in 
various parts may occur. * •- 

• A rthritis may occur, usually in the period of desquamation, and may pass 
on to suppuration.-j Acute necrosis of the bone is sometimes'met with. 

A remarkable secondary eruption (recurrent*Inu^yox) occasionally occurs 
after desquamation. '*>1 >• 

Special Seme *.—The eye affections whidi'wajfeMfTnerly so common and 
serious are not now so frequent, owing to' tW £jjj^f fluch i& given to keeping 
‘ the conjunctives clean. A catarrhal and'pnfalfflpPiuqctiyitis is common in 
severe cases. The secretions cause afesiona-iaHhe eyelids, and unless great 
care is taken a diffuse keratitis is excited, which may go oirto ulceration and 
perforation. Ixiiis is not. very uncommon. Otitis media is an occasional com¬ 
plication, and usually results from an extension of the disease through the 
Eustachian tubes. 

Prognosis. —In unprotected persons small-pox is a very fatal disease, .the 
death-rate ranging from 8h-to-3d-pweent. In William M. Welch’s report from 
the Municipal Hospital, Philadelphia, of 2,831 cases of variola, 1,534—i. e., 
54.18 per cent—died, whije of 2,169 eases of varioloid only 28—i. e., 1.29 per 
cent^-died. Purpura variolosa is invariably fatal, and a majority of those 
attacked with the severer confluent forms die. The intemperate and debilitated 
succumb, more readily to the disease. As Sydenham observed, the danger is 
directly prop<ytionatc to the intensity of the disease on the face and hands. 
“When the fever increases after the appearance of the pustules, it is a bad 
sign; but if itps lessened on their appearance, that is a good sign ” (Rhazes). 
Very high fever, with delirium and subsultus, are symptoms of ill omen. The 
disease is particularly fatal in pregnant women and abortion usually takes 
place. It is not, however, uniformly so, and I have twice known severe cases 
to recover after miscarriage. Moreover, abortion is not inevitable. Very severe 
pharyngitis and laryngitis are*fatal complications. 

TJeBth results in the early stage from the action of-the- poison upon the 
nmSHgsjwtem. "In the later stages it usually occurs about the eleventh or 
twelfthday, at the height of the eruption. In children, and occasionally in 
adults, the laryngeal and pulmonary complications prove fatal. 

Diagnosis.— During an epidemic the initial chill, the headache and back¬ 
ache, and the vomiting at once put the physician on his guard. 

The initial rashes may lead to error. The scarlatinal rash has rarely tlif 
extent tad never th$ persistence of the rash in true scarlet fever. I have known 
the rash of m casle a^to be mistaken for the initial rash of small-pox. The gen- 
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oral condition of the patient, and the prpsence of .coryza and conpinctkitis and 
sign, may be better guides than tfie rash itself. 

Malignant haunorrhagic^nuiH-pox may prove fatal before the characteristic 
rash appears. Of 27 cases of hannorrhagic small-pox, in only one, in which 
death occurred on the third cl^y, did inspection fpil to show the papules. In 
3 cases dying on the fourth day the characteristic papular rasfy was noticed. 
It may be difficult or impossible to recognize this form of Jiannorrhagic small¬ 
pox from h wmorrhagic .nmrlaij^ver or luBmorrkagia. measles, though in the 
latter there is rarely so constant involvement of the mucous membranes. Natu¬ 
rally enough, as they are allied affections, va rioetotw is the disease which most 
frequently lemla-Wtffror. Particularly has this been the case in the mild 
epidemic which has prevailed throughout the country during the past three 
years. A negro patient waif admitted to my wards on the fourth day of the 
disease. Smallpox was not prevalent at the time, and the ease was regarded 
as one of varicella. Subsequently eight cases appeared, several of exceeding 
mildness, but ourrmishtfce'w^ffi forcibly brought home to us by the occurrence, 
in a man who had beffltt,expose^*in the ward, of a ease of confluent small-pox 
of great severity!; Tjte^fejloypng joints are to be borne in mind: first, the 
experience of tto'pastlHBUHjbhas shown that very mild epidemics of true 
small-pox may c^pcur;" .any large number of eases of a contagious dis¬ 

ease with a pustiljar erupsuBjiccurring in adults is strongly in favor of small¬ 
pox. The characters of the rash are of less value. Its abundance on the trunk 
in varicella is important. At the outset the papules have rarely the shotly, 
hard feel of small-pox. The vesicles are more superficial, the infiltrated areola 
is not so intense nor so constant, and as a rule the pocks may be seen in the 
same patient in all stages of development. The longer period of invasion, the 
prodromal rashes," the greater intensity of the onset, are also important points 
in small-pox. But, as I have said, there are mild epidemics in which it must 
be confessed that the recognition of the nature of the outbreak is sometimes 
only confirmed by the appearance of a severe case*of the confluent or of the 
hajmorrluigic form. 

The disease may be mistaken for cerebra-spinal fever, in which purpuric 
symptoms are not uncommon. A four-year-old child was taken suddenly ill 
with fever, pains in the back and head, and on the second or third day petechiae 
appeared on the skin. There were retraction of the head, and marked rigidity 
of the limbs. The hamiorrhages became more abundant; and finally luema- 
temesis occurred and the child died on the sixth day. At the post mortem 
there were no lesions of cerebro-spinal fever, and in the deeply haemor¬ 
rhagic skin the pupules could be readily seen. The post-mortem diagnosis 
of small-pox was unhappily confirmed by the. mother taking the disease and 
dying of it.. ’ 

mi i fiilni fli)jiiuTiT' —A very copious pustular rash in syphilis may resem¬ 
ble variola, particularly if accompanied by fever, but the history and the dis¬ 
tribution, particularly the slight amount on the face, leaves no question as to 
the diagnosis. 

Pustular glanders has been mistaken for small-pox. In a remarkable in¬ 
stance of the kind in Montreal there was a wide-spread pustular eruption, 
Vhich we thought at first was small-pox, but the subsequent course.and the 
fact that there was glanders among the horses in the stable led to the correct 
10 
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diagnosis. The erupfion resembled exactly that described in Kayer’s ■ mono¬ 
graph (Do la Morve, 1837). ' 

Impetigo contagiosa is stated to have been mistaken for variola. 

Treatment. — G bnbiu t. Cpj)|&u>tiaA'ru>Ms. — Segregation in special hospitals 
is imperative. In the ease tjf local outbreaks temporary barracks or tents may¬ 
be constructed. In the larger cities, considering the frequency with which 
epidemics recur, it is worth while to have a special small-pox hospital. 
If the grounds are ample and all necessary precautions taken, there is 
no reason why this should not be part of the general hospital for infectious 
diseases. 

The criticism, already referred to, of the danger of aerial conveyance in 
small-pox is, I think, correct. 

In the .early stages two symptoms call'for treatment: the p^jji in the back, 
which requires opium in some form, as advisejl by Sydenham; anil the vomil- 
ingTwlucn is very difficult to check and may lie uncontrollable. No food should 
be given-except a little iee and champagne, illid it-usually stops with the 
appearance of the eruption. 

Tba.dint. iii that usually given in fevers* with plenty of cold-water, or haxley 
water or the Scotch borse—oatmeal and water, to which lemon-juice may be 
added. 

For. the-fever, cold sponging or the cold bath may be used; when there is 
much delirium with high fever the latter is preferable, or the cold pack. 

The treatment of the eruption is important. After trying all sorts of 
remedies, such as puncturing the pustules with nitrate of silver, or treating 
them with iodine and various ointments, I came to Sydenham's conclusion that 
in guarding the face against being disfigured by the scars “ the only effect of 
oils, liniments, and the like, was to make the white scurfs' slower in coming 
off.” The constant application on the face and hands of lint soaked in cold 
water,*to whiefy antiseptics such as carbolic acid or bichloride may be added, 
is perhaps the most suitabfe local treatment. It is very pleasant to the patient, 
and for the face it is well to make a mask of lint, which can then be covered 
with oiled silk. When the crusts begin to form, the chief point is to keep them 
thoroughly moist, which may be done with oil or glycerin. This prevents the 
desiccation and diffusion of the flakes of epidermis. Vaseline is particularly 
useful, and at this stage may be freely used upon the face. It also relieves the 
itching. For the odor, which is sometimes so characteristic and disagreeable, 
the dilute carbolic solutions are probably best. If the eruption is abundant on 
the scalp, the hair should be cut sljprt to prevent matting and decomposition 
of the crusts. t 

The papules do not maturate so well when protected from the light, and 
for centuries attempts have been made to modify the course'of the pustules, by 
either excluding the light, or by changing its character. In the Middle Ages 
Gilbertus Magnus and John of Gaddesden recommended wrapping the patient 
in red flannel, and the latter treated in this way the son of Edward I. It was 
an old practice of the Egyptians and Arabinns to cover the exposed parts of 
small-pox patients with gold-leaf. Lutzcnberg, a distinguished New Orleans 
physician, in 1838 treated patients by exclusion of the sunlight. Recently the 
red-light treatment of the discase_has^bnen^a(lyneiifnri by Fjnzen. The state¬ 
ments do not agree ds to its value. Nash states that the course'of the rash may 
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be mo4ified by the treatment, but Bicketts and Byles could see no influence 
whatever, even in cases taken at the carliest*possible date. 

Complications. —I Lthe diarrhoea is severe in children, paregoric may bo 
given. When the p»2 Bn fooLlo nr.H Tupi.i, aiimnlflnfn may be freely 

given. Th e maniacal deli rium njay require chlorof orm orjpqrphia, but for less 
intense nervous symptoms the bath or cold pack is the best. For the severe 
haemorrhages of the malignant cases'nothing can»be done, and it is only cruel 
to drench the unfortunate patient with irqiv-eigot, and other drugs. Symp¬ 
toms of obstruction in the larynx, usually from oedema, may call for tracheot¬ 
omy. In the late stages of the disease, should the patient be extremely debili¬ 
tated and the subject of abscesses and bed-sores, ho may be placed on a water- 
bed or treated in the continuous warm bath. 

The care of the eyes is most important. The lids should be thoroughly 
cleansed and the conjunctiva washed with a warm solution of salt or boracic 
acid. In the confluent eases the eyelids are much swollen and glued together, 
and it is only constant watchMness which prevents keratitis. The mouth and 
throat should be kept clean and the treatment of the nose with glycerin or 
sweet oil should be begun early, as it*prevents the formation of hard crusts. 

The treatment in the stage of convalescence is important. Frequent bath¬ 
ing helps to soften the crusts, and the skin may be oiled daily. Convalescence 
should not be considered established until the skin is perfectly smooth and 
clean and free from any trace of scabs. 


V. VACCINIA (Cow-pox)—VACCINATION. 

Definition. —An eruptive disease of the cow, the virus of which, inoculated 
into man (vaccination), produces u local pock with constitutional disturbance, 
which affords protection, more or less permanent, against small-pox. * 

The vaccine is got either directly from the calf—animal lymph—in which 
the disease is propagated at regular stations, or is obtained from persons vac¬ 
cinated (humanized lymph). 

History. —For centuries it had been a popular belief among farmer folk 
that cow-pox protected against small-pox. The notorious Duchess of Cleve¬ 
land, replying to some joker who suggested that she would lose her occupation 
if she was disfigured with small-pox, said that she was not afraid of the dis¬ 
ease, as she had had a disease that protected her against small-pox. .Testy, g. 
Dorsetshire farmer, had had cow-pox, and^jn 1774 vaccinated successfully his 
wife and two Sons. Plett, in Holstein, in 1791, also successfully vaccinated 
three children. When Jonner was a student at Sodbury, a young girl, who 
came for advice, wnen small-pox was mentioned, exclaimed, “ I can not take 
that disease, for*I have had cow-pox.” .Tenner subsequently mentioned the 
subject to Hunter, who in reply gave the famous advice: “ Do not think, but 
try; be patient, be accurate.” As early ns 1780 the idea of the protective power 
of vaccination was firmly impressed on Jenner’s mind. The problem which 
occupied his attention for many years was brought to a practical issue when, 
qn May 14, 1790, lie took matter from the hand of a dairy-maid, Sarah Nelines, 
who had cow-pox, and inoculated a boy named James Phipjis, aged eight years. 
On July 1st matter was taken from a small-pox pustule and inserted into 
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the boy, but no disease followed. In 1798 appeared An Inquiry into the ( Causes 
and Effects of the Variola Vaecinife, a Disease discovered in some of the Web¬ 
ern Counties of England, particularly Gloucestershire, and known by the Name 
of Cow-pox (pp. iv, 75, four plates, 4to. London, 1798). 

In the United States ^cow-pox was introduced by Benjamin Waterhouse, 
Professor of Physic at Harvard, who on July 8, 1800, vaccinated seven of bis 
children. In Boston on August 10, 1802, nineteen boys were inoculated with 
the cow-pox. On November 9th twelve of them were inoculated with small¬ 
pox; nothing followed. A control experiment was made by inoculating two* 
unvaccinated boys with the same small-pox virus; both took the disease. The 
nineteen children of August 10th were again unsuccessfully inoculated with 
fresh virus from these two boys. This is one of the most crucial experiments 
in the history of vaccination, and fully'justified the conclusion of the Board 
of Health— cow-pox is a complete security against the small-pox. ' 

Practitioners should familiarize themselves with the literature on vaccina¬ 
tion. The centenary number of the British Medical Journal is particularly 
valuable (1890). The report of the Royal Commission on vaccination (1897), 
the exhaustive article in Allbutt’s Systenf by T. D. Aeland and Copeman, and 
Cory’s recent monograph on the subject afford a large body of material. To 
the public health officials, who wish for distribution in handy shape Facts 
about Small-pox and Vaccination, leaflets issued by the British Medical 
Association (British Medical Journal, 185)8, vol. i, p. 032) will be of 
the greatest value. The Vaccination Law of the German Empire, printed 
in English (Berlin, B. Paul, 1901), contains important information and 
statistics. 

Nature of Vaccinia. —Is cow-pox a separate independent disease, or is il 
only small-pox modified by passing through the cow? In spite of a host of 
observations, this question is not yet settled, as may be seen in the diametrically 
opposed views expressed by Copeman in Allbutt’s System and by Bronardel in 
the Twentieth Century Practice. The experiments may be divided into two 
groups. First, those in which the inoculation of the small-pox matter in thu 
heifer produced pocks corresponding in all respects to the vaccine vesicles. 
Lymph from the first calf inoculated into a second or third produced the char¬ 
acteristic lesions of cow-pox, and from the first, second, or third animal lymph 
used to vaccinate a child produced a typical localized vaccine vesicle without 
any of the generalized features of small-pox. fhq_experimcnts of Ccely, of 
Babcock, and many other more recent workers seem to leave no question what¬ 
ever that typical vaccinia may bo produced in the calf by the inoculation of 
variolous matter. A great deal of the vaccine material at one time in use in 
England was obtained in this wav. Secondly, against this is urged Chauveau's 
Lyons experiments. ("Seventeen young animals were inociflated <with the virus 
of small-pox. Small reddish papules occurred which disappeared rapidly, but 
the animals did not acquire cow-pox. Fifteen of the seventeen animals were 
also vaccinated. Of these only one showed a typical cow-pox eruption. To 
determine the nature of the original papules one was excised and inoculated 
into a non-vaccinatcd child, which developed as a result generalized continent 
small-pox. A second child inoculated from the primary pustule of the first 
child developed discrete small-pox. The French still hold to the Lyons expefi- 
ments as demonstrating the duality of the diseases, j 
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Tliejiccigl^ol. evidence favors the view-that cow-pox and horse-pox are 
v&rioln modified by transmission; or, as has been suggested, “ small-pox and 
vaccinia are bothi of them descended from a common stock—from an ancestor, 
for instance—which resembled vaccinia far more than it resembled small-pox ” 
(Copeman). 

The bodies described by Guarnieri have beep very thoroughly studied by 
Councilman and his colleagues, who regard them as forms of a protozoon— 
CytorycLex vaccinia —with a well characterized developmental cycle, increasing 
in size until they undergo segmentation. 

Normal Vaccination. —Period of Incubation .—At first there may be a little 
irritation at the site of inoculation, which subsides. Period of Eruption .—On 
ilie thin) day, as a rule, a_papule is jjeen surrounded by a reddish zone. This 
gradually increases, ami on the fifth or sixth day shows a definite vesicle, the 
margins of which are raised while the centre is depressed. By the eighth day 
fli c ves icle has attained its lipxxitnum.size. It is round and distended, with a 
limpid!fluid, the margin hard and prominent, and tlio umbilication is more 
distinct By the tenth day the vesicle is still large and is surrounded by an 
extensive areola. The contents have now become purulent. The skin is also 
swollen, indurated, and often painful. Oil the eleventh or twelfth day the 
hyperamiia diminishes, the lymph becomes more opaque and begins to dry. Jly 
thejmd of thejjccoiul week the vesicle is converted into a brownish scab, which 
gradually becomes dry and hard, and in about a week (that is, about the 
twenty-first or twenty-fifth day from the vaccination) separates and leaves a 
circular pitted scar. 1 f the points of inoculation have been close together, the 
vesicles fuse and may form a large combined vesicle. .Constitutional symptoms 
of a more or less marked degree follow the vaccination. Usually on the third 
or fourth day the temperature rises, and may persist, increasing until the 
eighth or ninth day. There is a marked leucoeytosis. In children it is common 
to have with the fever restlessness, particularly at night, and irritability; but 
as a rule these symptoms are trivial. If the inoculation is made on the arm, 
the axilldify glands become large and sore; if on the leg, the inguinal glands. 
The duration of the immunity is extremely variable, differing in different indi¬ 
viduals. In some instances it is permanent, but a majority of»persons within 
Jen or twelve years again become susceptible. 

Revaceination should ho performed between the tenth anc\ fifteenth year, 
and whenever small-pox is epidemic. The susceptibility to revaceination is 
very general. In 1891-92 vaccination pustules developed in 88.7 per centwf 
the newly enrolled troops of the German army, most of whom had been vac¬ 
cinated twice *in their lives before. The vesicle in revaceination is usually 
smaller, has Jess induration and hyperamiia, and the resulting sear is less per¬ 
fect. Particular, care should he taken to watch the vesicle of revaceination, as 
it not infrequently happens that a spurious pock is formed, which reaches its 
height early and dries to a scab by the eighth or ninth day. 

Irregular Vaccination.— (a) Local Variations—W e occasionally meet 
with instances in which the vesicle develops rapidly with much itching, has 
not the characteristic flattened appearance, the lymph early becomes opaque, 
and the crust forms by the seventh, or eighth day. The evolution of the pocks 
may be abnormally slow. In such cases the operation should again be per¬ 
formed with fresh lymph. The contents of the vesicles may be watery and 
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bloody. In the involution the broking or irritation of the pocks may load to 
ulceration and inflammation. A very rare ejent is the recurrence of the podk 
in the same place. Sutton reports four such recurrences within six months. 

(6) Generalized Vaccinia. —It is not uncommon to see vesicles in the 
vicinity of the primary sore 1 . Ia'ss common is a true generalized pustular rash, 
developing ifl different parts $f the body, often beginning about the wrists and 
on the back. The secondary jioeks may continue to make their appearance for 
five or six weeks after vaccination. In children the disease^ may prove fatal. * 
They may be most abundant on the vaccinated limb, and occur usually about 
the eighth to the tenth day. 

(c) Complication's. —In unhealthy subjects, or as a result of uncleanli¬ 
ness, or sometimes injury, the vesicles inflame ami deep excavated ulcers result. 
-JsBoughing and deep cellulitis may follow. In debilitated children theta may 
be with this a purpuric rash. Acland thus arranges the dates at which the 
possible eruptions and complications may be looked for: 

1. liming.the.first.three days: Erythema; urticaria; vesicular and bullous 
eruptions; invaeeinated erysipelas. 

2. After the third day and until the pock reaches- maturity: Urticaria; 
lichen urticatus, erythema multiforme; accidental erysipelas. 

3. About the end of the first week: Generalized vaccinia; impetigo; vac¬ 
cinal ulceration; glandular abscess; septic infections; gangrene. 

4. After the involution of the pocks: Invaeeinated diseases—for example, 
syphilis. 

(d) Transmission of Disease by Vaccination.— Syphilis has undoubt¬ 
edly been transmitted by vaccination, but such instances arc very rare. A large 
number of the cases of alleged vaccino-syphilis must be thrown out. The ques¬ 
tion has now become really of minor importance sincp the wide-spread use'of 
animal lymph. Dr, Cory’s sad experiment may here be referred to. ' Ho vac¬ 
cinated himself four times from syphilitic children. The first vaccination 
followed, but no syphilis. Two other attempts (negative) were made. The 
fourth time ho was vaccinated from a child the subject of congenital syphilis. 
The lymph was taken from the child’s arm with care, avoiding any contamina¬ 
tion with blood. At two of the points of insertion red papules appeared on 
the twenty-first day. On the thirty-eighth day a little ulcer was found, which 
Mr. Hutchinson decided was syphilitic. The diseased parts were then removed. 
By the fiftieth day the constitutional symptoms were well marked. Among 
tlfe differences between vaccino-syphilis and vaccination ulcers the most im¬ 
portant is perhaps| that the chancre never appears before the .fifteenth day, 
usually not until from three to # five weeks, whereas the ulceration .of ordinary 
vaccination is present by the twelfth or fifteenth day., TMfe loss .of substance 
in the chancre is usually quite superficial and the> induration yery parchment- 
like and specific, with but a slight inflammatory areola. U The glandular swell¬ 
ing, too, is constant and indol e n t, whiles in the vaccination ulcer it.,is.often 

when present, chiefly inflammatory. 

Tuberculosis .—“ No undoubted case of invaeeinated tubercle was brought 
before the Royal Commission on Vaccination” (Acland). The risk of trans¬ 
mitting tuberculosis from the calf is so slight that it need not be considered." 
The transmission ofdeprosy by vaccination is doubtful. 

The observations on the presence of actinomyces in vaccine virus have been 
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confirmed by W. T. Howard, Jr., who foupd it 24 times in 95 cultures from 
tile virus of five producers in the United States. 

Tetanus .—McFarland has collected 95 cases, practically all American. 
Sixty-three occurred in 1901, a majority of which could be traced to one source 
of^supply, in which It. W. Wilson demonstrated tbp tetanus bacillus. Most of 
the cases occurred about Philadelphia. Since that date, McFarland tells me 
that very few cases have been reported. The occurrence of this terrible com¬ 
plication emphasizes the necessity of the most scrupulous care in the prepara¬ 
tion of the animaf virus, as the tetanus bacillus is almost constantly present in 
the intestines of cattle. 

(e) Influence of Vaccination upon otheb Diseases. —A quiescent 
malady may be lighted into activity by vaccination. This has happened with 
congenital syphilis, occasionally witlf tuberculosis. An old idea was prevalent 
that vaccination had 8 beneficial influence upon existing diseases. Thomas 
Archer, the first medical graduate in the United States, recommended it in 
whooping-cough, and said thtff it had Cured in his hands six or eight cases. At 
the height of the vaccination convulsions may occur and be followed by hemi¬ 
plegia. One such case I saw with Itorris J. Lewis. 

Choice of Lymph. —If bovine lymph is not available, humanized lymph 
should be taken on the eighth day, and only from perfectly formed, unbroken • 
vesicles, which have hul-a typical course. Pricking or scratching the surface, 
the greatest care being taken not to draw blood, allows the lymph to exude, and 
it may be collected on ivory points or in capillary tubes. The child from 
which the lymph, is taken should be healthy, strong, and known to be of good 
stock, free from tuberculous or syphilitic taint. Thu glycerinated calf lymph 
lias come into general use. The Local Government Board has recently issued 
a valuable report on the subject by Thorne and Copeman, giving full details 
as to the method of preparation. In it the statement is made that, whereas it 
was usual to make the lymph from on,c calf serve fo^ from 200 to 300 vaccina¬ 
tions, the glycerinated lymph will servo for from 4,000 to 5,000 vaccinations. 

Technique. —Far too little attention is paid in American schools to the 
instruction of students in the art of vaccination. That part of the arm about 
the insertion of the deltoid is usually selected for the operation^ Mothers “ in 
society ” prefer to have girl babies vaccinated on the leg. The .skin should be 
cle ansed and put upon the stretch. Then, with a lancet or the ivory point, 
cross-scratches should be made in one or more places. When the lymph has 
dried on the points it is best to moisten it in warm water. The clothing pf 
the child should not bo adjusted until the spot has dried, and it should be 
protected-for U day or two with lint or a soft handkerchief. If erysipelas is 
prevalent, or if thqre are cases of suppuration in the same house, it is well to 
apply a pad* of antiseptic cotton. Vaccination is usually performed at the 
second or third*month. If unsuccessful, it should be repeated from time to 
time. A person exposed to the contagion of small-pox should always be revae- 
cinated. This, if successful, will usually protect; but not always. The cases 
in which small-pox is taken within a few years after vaccination are probably 
instanfies of spurious vaccination. 

, The Value of Vaccination. —Sanitation can not account for the diminution 
in small-pox and for the low rate of mortality, Isolation { of course, is a use¬ 
ful auxiliary, but it is no substitute. Vaccination is not claimed to be an 
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invariable and permanent preventive of small-pox, but in an immense majority 
of cases successful inoculation renders the person for many years insusceptible. 
Communities in which vaccination and revadcination are thoroughly and sys¬ 
tematically carried out are those in which small-pox has the fewest victims. 
The German army since 1£74, the date of the stringent laws, has enjoyed 
practical immunity—not a single death from small-pox (to the date of the 
last report, 1902),* except ad isolated ease under peculiar circumstances in 
1884-’85. On the other hand, communities in which vaccination and revac- t 
cination are persistently neglected are those in which epidemics are most preva¬ 
lent. Owing to a wide-spread prejudice against vaccination in Montreal, there 
grew up, between the years 1876 and 1884, a considerable unprotected popu¬ 
lation, and the materials were ripe for an extensive epidoftiic. The soil had 
been prepared with the greatest care, ami it pnly needed the introduction of 
the seed, which in due time came with the Fullman-ear conductor from Chi¬ 
cago, on the 28th of February, 1885 (see page 113). Within the next ten 
months thousands of persons were stricken with* the disease, and 3,164 died. 

Although the effects of a single vaccination may wear out, as we say, and 
the individual again become susceptible to small-pox, yet the mortality in 
such cases is very much lower than in persons who have never been vaccinated. 

* The mortality in persons who have been vaccinated is fr*n 6 to 8 per cent, 
whereas in the unvaccinated it is at least 35 per cent. There is evidence that 
the greater the number of marks, the greater the protection in relation to 
small-pox; thus the English Vaccination Report, states that, out of 4,754 cases 
the death-rate with one mark was 7.6 per cent; with two marks, 7 per cent; 
■with three marks, 4.2 per cent; with four marks, 2.4 per cent. W. M. Welch’s 
statistics of 5,000 cases on this point give with good cicatrices 8 per cent; 
with fair cicatrices, 14 per cent; with poor cicatrices, 27 per cent; post-vac¬ 
cinal cases. 16 per cent; unvaccinatcd cases, 58 per cent. 


VI. VABICELLA (Chicken-pox). 

Definition.— An acute contagious disease of children, characterized by an 
eruption of vesicles on the skin. 

Etiology. —The disease occurs in epidemics, but sporadic cases are also 
met with. It may prevail at the same time as small-pox or may follow or 
pijpcede epidemics of this disease. An attack of chicken-pox is no protection 
against small-pox. It is a disease of childhood; a majority of the cases occur 
between the second and sixth years. Adults who have not had 'the disease in 
childhood are very liable to be’attacked. The specific gerip has not yet been 
discovered. * 

There can be no question that varicella is an affection quite distinct from 
variola and without at present any relation whatever to it. An attack of the 
one does not confer immunity from an attack of the other. A boy, aged five, 
was admitted to St. Thomas’ Hospital with a vesicular eruption, and was iso¬ 
lated in a ward on the same floor as the Rmall-pox ward. The disease was 
pronounced chicken-pox, however, by Risdon Bennett and Bristowe. The. 
patient was then removed and vaccinated, with a result of four vesicles which 
ran a pretty normal ‘course. On the eighth day from the vaccination the child 
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became feverish. On the following day the, papules appeared and the child 
had a well-developed attack of small-pox with secondary fever (Sharkey). 

Symptoms. —After! a period of Incubation of ten or fifteen days the child 
1 incomes •* feverish and in some instances has a slight chill. There may be 
vaaytjug, anct pains..in the back %nd legs. ■' Convulsions are rare. The erup¬ 
tion usually occurs within twenty-four hours. It is first seen*upon the 
trunk, either on the back or on the chest. It may begin on the forehead and 
face. At first in the form of raised red papules, these are in a few hours 
transformed into hemispherical vesicles containing a clear or turbid fluid. As 
a rule "there is 410 umbilication, but in rare instances the pocks are flattened, 
and a few may even be umbilicated. They are often ovoid in shape and look 
more superficial than the variplous vesicles. The skin in the neighborhood 
is not often infiltrated or hypersemic. ’At the end of thirty-six or forty-eight 
.hours the contents of the vesicles are purulent. They begin to shrivel, and 
during the third and fourth days arc converted into dark brownish crusts, 
which fall off and as a rule leaves no scar 1 . Fresh crops appear during the first 
two or three days of the illness, so that on the fourth day one can usually see 
pocks in all stages of-tlevelopment anil decay. They are always discrete, and 
the number may vary from eight or ten to several hundreds. As in variola, 
a scarlatinal rash oecftidnally precedes the development of the eruption. The 
eruption may occur on the mucous membrane of the mouth, and occasionally 
in the larynx. In adults the disease may be much more severe, the initial 
fever high, the rash very wide-spread, and the constitutional symptoms com¬ 
paratively severe, so that the diagnosis of variola may be made—the so-called 
varicella) variolaformes. 

There are one or j;wo modifications of the rash which are interesting. The 
vesicles may become very large and develop into regular bullae, looking not 
unlike ecthyma or pemphigus (varicella bullosa). The irritation of the rash 
may be excessive, and if the child scratches the pocl^s ulcerating sores may 
form, which on healing leave ugly scars. Indeed, cicatrices after chicken-pox 
are more common than after varioloid. The fever in varicella is slight, but 
it does not as a rule disappear with the appearance of the rash. The course 
of the disease is in a large majority of the eases favorable and po ill effects 
follow. The disease may recur in the same individual. There are instances 
in which a person has had three attacks. t 

In delicate children, particularly the tuberculous, gangrene (varicella 
escharotica) may occur about the vesicles, or in other parts, as the scrotum. 

Cases have been described of luemorrhagic varicella with cutaneous ecchy- 
moses and bleeding from the mucous membranes. 

Nephritis may oejur. Infantile hemiplegia hfts occurred during an attack 
of the disease. * Death has followed in an uncomplicated case from extensive 
involvement of thd skin. 

The diagnosis is as a rule easy, particularly if the patient has been seen 
from the outset. When a case comes under observation for the first time with 
the rash well out, there may be considerable difficulty. The abundance of the 
rash on the trunk in varicella is most important. The pocks in varicella are 
moye superficial, more bleb-like, have not so deeply an infiltrated areola about 
them, and may usually be seen in all stages of development. They rarely at 
the outset have the hard, sliotty feeling of those of small-pox. The general 
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symptoms, the greater intensity qf the onset, the prolonged period of invasion, 
and the more frequent occurrence of prodromal rashes in small-pox are im¬ 
portant points in the diagnosis. ' 

Death is very rare, and, unless from the complications, raises a suspicion 
of the correctness of the diagnosis. Thus of the 116 deaths in England and 
Wales in 1903 ascribed to chicken-pox, it is probable, as Tatham suggests, 
that many of these were frhm unrecognized small-pox. 

No special treatment is required. If the rash is abundant on the face, 
great care should be taken to prevent the child from scratching the pustules? 
A soothing lotion should be applied on lint. 

VH. SCABI+ET EEVER. 

Definition. —An infectious disease characterized by a diffuse exanthem and 
an angina of variable intensity. 

History. —In the sixteenth century IngraSseas of Naples and Coyttar of 
Poitiers recognized the disease; but Sydenham in 1675 gave a full account of 
it under the name febris scarlatina. 

Etiology. —No one of the acute infections varies so greatly in the intensity 
of the outbreaks, a point to which both Sydenham, and Bretonneau called 
attention. la-some years it is mild; in others, with equally wide-spread epi¬ 
demics, it is fearfully malignant. It is a wide-spread affection, occurring in 
nearly all parts of the globe and attacking all races. 

Sporadic cases occur from time to time. The epijjgmics are most intent 
in the autumn and winter. There is an extraordinary variability in the 
severity of the outbreaks, which on the whole appear to be lessening in sever¬ 
ity; thus in Boston from 1891 to 1903 the ratio of cases per ten thousand has 
ranged from 45.80 to 16.18^ and the mortality from 3.94 to .60. In England 
and Wales in 1903 the/e were 4,158 deaths. Only in 1898, 1899, and 1900 
did the deaths fall below 4,000. In 1883 they were between 12,000 and 13,000. 

Seibert’s studies in New York’ show that the disease increases steadily 
from week to week until the middle of May; the frequency diminishes gradu¬ 
ally until ttjc end of dune, and gradually increases through October, Novem¬ 
ber, and December. He associates the remarkable drop in July, August, and 
September with the closure of the schools and the cessation of the daily con¬ 
gregation of infectious material in small areas—school-houses and play¬ 
grounds—for so many hours each day. 

Age is the most important predisposing factor. Ninety per cent of the 
fatal eases are under the tenth year. Sucklings are rarely attacked. The 
general liability to the disease in childhood is less wide-spread than in measles 
Many escape altogether; others escape until adult life; some rtever take it. 

Family susceptibility is not infrequently illustrated by the killing in raph 
succession of four*or five members. On the other hand, individual resistnno* 
is common, and many physicians constantly exposed escape. An attack as f 
rule confers subsequent immunity. In rare instances there have been one oi 
even two recurrences. 

The natives of India are said to enjoy comparative immunity. 

Infectivity. —It is not yet accurately known where in the body the poisoi 
is formed, how it is given off, or in what form it is taken by another person 
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It if probably given off with the secretions off the nose, throat, and respiratory 
tract. The mild angina of the ambulatory cases may convey the disease, and 
in this way it is spread in schools, and the “ return cases,” to be referred to 
later, may find in this way their explanation. Much more attention has been 
paid of late to this aspect of the scarlatinal infection, and it has even been 
suggested that the skin is only infective by contamination, with 'the secre¬ 
tions. The general opinion, however, is that the poison i3 given off chiefly 
from the skin, particularly when desquamating. Unlike measles, the germ 
is very resistant and clings tenaciously to clothing, to bedding, the furni¬ 
ture of the room, etc. Even after the most complete disinfection possible, 
children who have been removed from an infected house may catch the 
disease on their return. Tlfte possibility here of throat infection must 
bo considered. A third person may convey the disease, but undoubted 
’instances are rare. I recall one instance in which I could have been the only 
possible medium. In a collective investigation on this point among physi¬ 
cians in the State of Connecticut, Loveland had 100 negative and 10 positive 
replies. • 

The disease is stated to have been conveyed by milk. Of 90 epidemics 
studied by Kober the disease prevailed in 08 cither at the dairy or the milk 
farm. There appear to be two groups of eases: first, genuine scarlet fever, 
in which the infection" conveyed through the milk having come in contact 
with infected persons; and secondly outbreaks of an infection resembling 
scarlet fever, due to disease of the udder of the cows. 

By surgical scarlatina, first brought to the attention of the profession by 
Sir James Paget in 1804, is understood an erythematous eruption following 
an operation or occurring during septic infection. It differs from mn di c al 
s narl at. iqp in the /large number of adults attacked, theuhorter incubation, 
the-,mildness of the throat symptoms, thefi starting of the eruption at* the 
wound, and the precocious desquamation. Alice llalnilton, after analyzing 
174 cases reported in the literature, concludes that the eruption is most fre¬ 
quently due to septic infection and is not truly scarlatinal, and that in those 
cases in which the disease was undoubtedly scarlatina there is no convincing 
evidence that the relation between the wound and the scarlet fefer was any¬ 
thing more than one of coincidence. 

The specific germ is not known. It is claimed to be only a modified 
streptococcus infection. The streptococcus pyogenes has often been found ( 
in the blood during life and after death, and it is constantly present in the 
throat in severe*cases; but there is no agreement on the subject among the 
best workers. Mallory’s researches may point to a solution of the problem. 
In four cases he found between the epithelial cells of the epidermis a proto- 
zoon which formed definite rosettes like the malarial parasite. Duval, con¬ 
tinuing these observations, has found this organism in the serum of blisters 
°n the skin of scarlet fever patients, and has traced it through a cycle of 
changes which show at any rate that it is a definite parasite. Controls were 
negative in other diseases. Whatever the germ may be, there is no question 
that in severe cases the streptococcus infection plays an important role in 
causing the septic symptoms of the disease. , 

Morbid Anatomy. —Except in the haemorrhagic form, the skin after death 
chows no traces of the rash. There are no specific lesions. Those which 
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occur in the internal organs arc'due partly to the fever and partly lo infec¬ 
tion with pus-organisms. « 

The anatomical changes in the throat arc those of .simple inflammation, 
follicular tonsillitis, and, in extreme graces, of diphtheroid anginar. In 
severe cases there is intense lymphadenitis and much inflammatory cedenm 
of the tissues of.thc neck, 'which may go on to suppuration, or even to gan¬ 
grene. Streptococci are found abundantly in the glands and in the foci of 
suppuration. The lymph glands and the lymphoid tissue may show hyper-" 
plasia, and the spleen, liver, and other organs may he the seat of wide-spread 
focal necroses. 

Endocarditis and pericarditis are not infrequent. Myocardial changes 
are less common. The renal changes are the fnost Important, and have been 
thoroughly studied by Coats, Klebs, Wagner, and others. The special neplui- 
tis of scarlet fever will be considered with the diseases of the kidney. 

Affections of the respiratory organs are nofe frequent. When death results 
from the pseudo-membranous angina, broncho-pneunjiolna is not uncommon. 
Cerebro-spinal changes are rare. ' * -gf* 

Symptoms. — Incubation. —“ From one to seV^R- days, oftencst two to 
four.” 

Invasion. —The onset is as a rule sudden. It may be preceded by a 
slight, scarcely noticeable, ind&position. An actual chill is rare. Vomit¬ 
ing is one of the most constant initial symptoms; convulsions are common. 
The fever is intense; rising rapidly, it may on the first day reach 104° or even 
105°. The skin is unusually dry and to the touch gives a sensation of very 
pungent heat. The tongue is furred, and as early as the first day thdSk may 
be complaint of dryness of the throat. Cough and catarrhal symptoms arc 
uncommon. The face is often flushed and the patient has all the objective 
features of an acute fever. 

Ebuption. —Usually on the second day, in some instances witMn the 
first twenty-four hours, the rash appears in the form of scattered red'^oints 
on a deep subcuticular flush; at first on the neck and chest, and spreading 
so' rapidly that by the evening of the second day it may have invaded the 
entire skin.' After persisting for two or three days it gradually fades. At 
its height the rash has a vivid scarlet hue, quite distinctive anil unlike that 
seen in any dther eruptive disease. It is an intense hypersemia, and the ame- 
mia produced by pressure instantly disappears. There may be fine puneti- 
form haemorrhages, which do not disappear on pressure. In some cases the 
rash does not become uniform but remains patchy, and intsrvals of normal 
skin separate large hyperaeraic areas. Tiny papular elevations may some¬ 
times be seen, but they are not so common as in measles. With each day 
the rash becomes of a darker color, and there may be in parts even a bluish- 
red shade. Smooth at the beginning, the skin gradually becomes rougher 
and to the touch feels like “goose skin.” At the height of the erupimr 
sudaminal vesicles may develop, the fluid of which may become turbid. Tin 
entire skin may at the same time be covered with small yellow vesicles on '• 
deep red background —scarlatina miliaris. McCollom lays stress upon lh< 
appearance of a punctate eruption in the arm-pits, groins, and on the roof'o 
the mouth as positive proof of scarlet fever. 

Occasionally there are petechias, which in the malignant type of the dis 
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case become wide-spread and large. The eruption does not always appear upon 
the^face! There may be a good deal of swelling of the skin, which feels uncom¬ 
fortable and tense. The itching is variable; not as a rule intense at the height 
of the eruption. By the seventh or eighth day the rash has disappeared. 
The mucous membrane of the dil¬ 
ate, the cheeks, and the tonsils pre¬ 
sent a vivid red, punctiform ap¬ 
pearance. The tongue at first is red 
%t the tip and edge's, furred in the 
centre; and through the white fur 
are often seen the swollen red papil¬ 
la 1 , which give the so-called “ straw¬ 
berry” appearanceto J#e tohgue, 
particularly if the ojbilil puts out 
‘the tip of tho tonguifebetween the 
lips. In a few day si the “ fur ” 
desquamates and IcaMggfhc surface • 
red and rough, and it owns condi- 1 
tion which some write*#-, call .the 
“ strawberry,” or, better, the “ rasp¬ 
berry” tongue. Enlargement of the papillaj was the only constant sign in 
1,000 eases (McCollom). Tha-bruath often a very heavy, sweet odor. 

The phar/igcal symptoms are— 

1. Slight redness,- with swelling of tho pillars of the fauces and of the 
tonsils. 2. A more intense grade of swelling and infiltration of these parts 
with ^ foTlicular tonsillitis. 3. Diphtheroid angina with intense inflamma¬ 
tion. ejL all the phafyngeal structures and swelling of the glands below the 
jaw, and in very severe cases a thick brawny induration of all the tissues of 
the neck. ’ 

'jdie fever, which sets in with such suddenness aftd intensity, may reach 
,105'mr even 106°. It persists with slight morning remissions, gradually 
ilw-lBng with the disappearance of the rash. In mild cases the tempera¬ 
ture tony not reach 103°; on the other hand, in very severe cases there 
tmiyjbe hyperpyrexia, the thermometer registering 108° or before death 
evenJD9°. 

The.,pulse ranges from 120 to 150; in severe cases with vefy high fever 
fipm 199-te-200. rjfho respirations show an increase proportionate to the 
intensity,of. thpiever.l; A-leucocytosis is usually present, which may be high 
(oOjQOjQ to 50,000 per c.cm.) in the severe casesJ-) The gastrointestinal syrnp- 
toms.are.iiot marked after the initial-vomiting, and food is usually well taken. 
In some instances tflerc are abdominal pains, i sThe edge of the spleen may 
bo palpable.fi Thfc-liver is not often enlarged.' With the initial fever nervous 
symptoms are present in a majority of the cases; but as the rash comes out 
tiic headjighc and, the slight nocturnal wandering disappears. Tho urine has 
the ordinary febrile characters, being scant y and high colored. Slight albu¬ 
minuria as by no means infrequent during the stage of eruption. Careful 
examination of the urine should he made every day. There is no cause for 
alilrm in the trace of albumin which is so often present, not even if it is asso¬ 
ciated with a fevTtube-casts. 
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Desquam ation.—W ith the disappearance of the rash and the fever the 
skin looks somewhat stained, is dry, a little rough, and gradually the upper 
layer of the cuticlo begins to separate. Tke process usually begins about the 
neck and chest, and flakes aro gradually detached. The degree and character 
of the desquamation boar some relation to thQ intensity of the eruption. When 
the latter l\as been very vfvid and of long standing, large flakes may be thrown 
oS. In rare instances the *hair and even the nails have been shed. It must 
not be forgotten that there arc eases in which the desquamation has been 
prolonged, according to Trousseau, even to the seventh or, eighth week. Tint' 
entire process lasts from ten to fifteen or even twenty days. 

Atypical Scarlet Fever.— ^Mild and Aboktiye Fobms.—I n cases of excep¬ 
tional mildness the rash may be scarcely perceptible. During epidemics, when 
several children of a household are affected, one child sickens as if with scar¬ 
let fever, and has a sore throat and the “ strawberry tongue," but the rash 
does not appear— scarlatina sine eruplione. In school epidemics a third or 
more of the cases may be without {he.rash.** Dcsquqmation, however, may 
follow, and in these very mild forms nephritis may occur. 
i Malignant Scarlet Feveb .—giilih inant Toxic Variety. —With all the 
characteristics of an acute intoxication, the patient is overwhelmed by the 
intensity of the poison and may die within twenty-four or thirty-six hours. 
The disease sets in with great severity—high JEpver, extreme restlessness, 
headache, and delirium. The temperature may rise to 107° or even 108°, in 
rare cases even higher. Convulsions may occur and the initial delirium ra|>- 
idly gives place to coma. The jlyspncea may be urgent; the pulse is very 
rapid and feeble. 

1 H/EM oruii agio Form.— Hspmorrhnges occur into the skin, and there are 
hsematuria and cpistaxis. In the erythematous rash scattered jreteehiae appear, 
which gradually become more extensive, and ultimately the skin may be um- 
ver&lly involved. Death may take place on the second or on the third day. 
While this form is perhaps more common in enfeebled children, I have twice 
known it to attack adults apparently in full health. 
xi Anginoke Form. —The throat symptoms appear early and progress rap¬ 
idly ;the fauces and tonsils swell and are covered with a thick membranous 
exudate, which may extend to the posterior wall of the pharynx, forward into 
the njQuth, and upward into the nostrils. The glands of the neck rapidly 
enlarge. Nderoais-oeeurs in the tissues of the throat, the foetor is extreme, 
.the constitutional disturbance profound, and the child dies with the clin¬ 
ical picture of a malignant diphtheria. Occasionally the membrane extends 
into the trachea and the bronchi. The Eustachian tubes «and the middle 
car are usually involved. When death docs not take place rapidly from h>\- 
asmia there may be extensive abscess formation in the tissues of the neck and 
sloughing. In the separation of deep sloughs about the tonsils the carotid 
artery may be opened, causing fatal luemorrhage. 

Complication* and Sequela.— (a) N biuww ih.—A t the height of the fe\ei 
there is often a slight trace of albumin in the urine, which is not of special 
significance. In a majority of cases the kidneys escape without greater dam 
age than occurs in other acute febrile affections. 

Nephritis is most common in the second or third week and may folfov 
a very mild attack. It may be delayed until the third or fourth week. A* 
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a rule, the earlier it occurs the more severq the attack. It occurs in from 
10 i> 20 per cent of the eases. Three grades of cases may be recognized: 

17 Acute‘haunorrhagie nephritis. There may bo suppression of urine or 
only a small quantity of bloody fluid laden with albumin and tube-easts. 
Vomiting is constant, there are convulsions, and the^liild dies with the symp- 
tdinifof acute uraemia. In severe epidemics there may be many cases of this 
sort, and an acute, rapidly fatal, nephritis due to tfie scarlet fever poison may 
occur without an exunthem, 

2. Less severe oases without serious- acute symptoms. There is a pulfy 
appearance of the eyelids, with slight oedema of the feet; the urine is dimin¬ 
ished in quantity, smoky, and contains albumin and tube-casts. The kidney 
symptoms then dominate the entire case, the dropsy persists, and there may 
be effusipn into the serous sacs. The condition may drag on and become 
/•luonic, or the patient may succumb to unemic accidents. Fortunately, in 
a majority of the cases recovery takes place. 

3. Cases so mild that they'can scarcely be termed nephritis. The urine 
contains albumin and a few tube-casts, but rarely blood. The oedema is ex- 
tremcly—sUght or transient, and the convalescence is scarcely interrupted. 
Occasionally, however, serious symptoms may supervene. (Edema of the glot¬ 
tis may prove rapidly fatal, and in one case of the kind a child under my care 
died of acute effusion into the pleural sacs. 

In other cases the oedema disappears and the child improves, though he 
remains pale, and a slight amount of albumin persists in the urine for months 
or even for years. Itecovery may ultimately take place or a chronic inter¬ 
stitial nephritis may follow. 

Occasionally oed(jna occurs without albuminuria or signs of nephritis. 
Possibly it may be due to the anaemia; but there are instances in which 
marked changes have been found in the kidney after death, even when the 
i urine did not show the features characteristic of nephritis. 

(6) Arthritis. —There are two forms: first, the severe scarlatinal 
pyirmia, with suppuration of one or more joints—part of a wide-spread strep¬ 
tococcus infection. This is an extremely serious and fatal form. Secondly, 
the true scarlatinal rheumatism, so-called, an arthritis analogpus to that 
occurring in gonorrhoea and other infections. It occurs in the second or third 
week; many joints arc attacked, particularly the small joints of the hands. 
The heart may be involved. Chorea, subcutaneous fibroid nodules, purpura, 
and pleurisy may be complications. The outlook is usually good. 

(c) Cardiac Complications. —In the severe septic cases a malignant 
endocarditis, sontetimes with purulent pericarditis, closes the scene. Simple 
endocarditis is not uncommon. It may not be easy to say whether the apex 
systolic murmur, so often heard, signifies a valvular lesion. The persistence 
after convalescence, with signs of slight enlargement of the heart, may alone 
decide that the murmur indicated an organic change. As is the rule, such 
cases give no symptoms. And, lastly, there may be a Revere toxic myo¬ 
carditis, sometimes leading to acute dilatation and sudden death. It is 
to be borhe in mind that the cardiac complications of the disease are often 

latent. 

(d) Acute Bronchitis and Broncho-pneumonia are not common. 
Empyema is an insidious and serious complication. 
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(e) Ear Complications. —Common and serious, due to extension of the 
inflammation from the throat through the Eustachian tubes, they rank anymg 
the most frequent causes of deafness in children. The severe forms of mem¬ 
branous angina are almost always associated with otitis, which goes on to 
suppuration and to perforation of the drum. The process may extend to the 
labyrinth and rapidly produce deafness, in other instances there is suppura¬ 
tion in the mastoid cells. * In the necrosis which follows the middle-oar dis¬ 
ease, the facial nerve may be involved and paralysis follow. Later, still mon> 
serious complications may follow, such as thrombosis qf the lateral sinnf,' 
meningitis, or abscess of the brain. 

(/) Adenitis. —In comparatively mild cases of scarlet fever the sub¬ 
maxillary lymph-glands may be swollen. In severer cases the swelling of the 
neck becomes extreme and extends beyond the limits of the glands. Acute 
phlegmonous inflammations may occur, leading to wide-spread destruction of 
tissue, in which vessels may be eroded and "fatal hicmorrhage ensue. The sup¬ 
purative processes may also involve the retropharyngeal tissues. 

The swelling of the lymph-glands usually subsides, and within a few weeks 
even the most extensive enlargement gradually disappears. There are rare 
instances, however, in which the lymphadenitis becomes chronic, and 11 k 
neck remains with a glandular collar whiefi almost obliterates its outline 
This may prove intractable to all ordinary measures of treatment. A cast 
came under my observation in which, two years after scarlet fever, the nod 
was enormously enlarged and surrounded by a mass of firm brawny glands. 

(g) Nervous Complications. —Chorea occasionally complicates tin 
arthritis and endocarditis. Sudden convulsions followed by hemiplegia mu; 
occur. In seven of my series of 120 cases of infantile hemiplegia the troulili 
came on during scarlet fever. Progressive paralysis of tfie limbs with wastinj 
may present the features of a subacute, ascending spinal paralysis. Tlivoni 
bosis of the cerebral veins may occur. Mental symptoms, mania and^iuelan 
cholia, have been described. 

( h ) Other rare complications and sequehu are oedema of the eyelids, with 
out nephritis (S. Phillips), symmetrical gangrene, enteritis, noma, and pci 
foration of,the soft palate (Goodall). Pearson and Id (tie worn! have reporlc 
a case of dry gangrene after scarlet fever in a boy of four, which occurre 
on the ninth day of the disease, and involved both legs, necessitating ampul: 
tion at the'upper third of the thighs. The child recovered. 

(») The fever may persist for several weeks after the disappearance f 
the rash, and the child may remain in a septic or typhoid state. This so-callr 
scarlatinal typhoid is usually the result of some chronic suppurative proee 
about the throat or the nose, occasionally the result of a chronic adenitis, an 
in a few dases nothing whatever can be found to accouAt for the fever. 

Relapse is rare. It was noted in 7 per cent of 12,000 (Caiger), ami > 

1 per cent of 1,520 cases (Newshohne). 

Diagnosis. —The diagnosis of scarlet fever is not difficult, but there a 
cases in which the true nature of the disease is for a time doubtful. The f< 
lowing are the most common conditions with which it may be confounded: 

1. Acute Exfoliating Dermatitis. —This pseudo-exanthem simuhit 
scarlet fever very closely. It has a sudden onset, with fever. The erupt! 
spreads rapidly, is uniform, and after persisting for five or six days begi 
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to fade.* Even before it has entirely gone, desquamation usually begins. 
Sonfe of these cases can not be distinguished from scarlet fever in the stage 
of eruption. The throat symptoms, however, are usually absent, and tire 
tongue rarely shows the changes which are so marked in scarlet fever. In the 
desquamation of this affection thd hair and nails art) commonly affected. It 
is, too, a disease liable to recur. Some of the instances of second and third 
attacks of scarlet fever have been cases of this form of dermatitis. 
w 2. Measles, which is distinguished by the longer period of invasion, the 
characteristic nature of the prodromes, and the later appearance of the rash. 
The greater intensity of the measly rash upon the face, the more papular 
character and the irregular crescentic distribution are distinguishing features 
in a majority of the cases. Other points are the absence in measles of the 
sore throat, the peculiar character of the desquamation, the absence of leuco- 
cytosis, and the presence of Koplik’s sign. 

3. Rotiieln. —The rash of rubella is sometimes strikingly like that of 
1 sgarlet fever, but in the great ifiajority of eases the mistake could not arise, 
tin cases of doubt the general symptoq^g are our best guide. 

4. Septicemia. —As already mentioned, the so-called puerperal or sur¬ 
gical scarlatina shows an eruption which-may be identical in appearance with 
that of true scarlet fever. 

5. Dipiithebia.— The practitioner may be in doubt whether he is deal¬ 
ing with ft case of scarlet fever with intense membranous angina, a true diph¬ 
theria with an erythematous rash, or coexisting scarlet fever and diphtheria. 
In the angina occurring early in, and during the course of scarlet fever, 
though the clinical features may be those of true diphtheria. Tjoelller’s bacilli 
are rarely found. Ob the other hand, in the membranous angina occurring 
during convalescence, the bacilli arc usually present. The rash in diphtheria 
is, after all, not so common, is limited usually to the; trunk, is not so persist¬ 
ent, and' is generally darker than the scarlatinal rash. . 

Scarlatina and diphtheria may coexist, but in a case presenting wide-spread 
erythema and extensive membranous angina with Loclller’s bacilli, it would) 
puzzle Hippocrates to say whether the two diseases coexisted, or whether it) 
was only an intense scarlatinal rash in diphtheria. Desqtnrmirtioa occurs in' 
eithcr-uase. The streptococcus angina is not so apt to extend to the larynx,' 
nor are recurrences so common; but it is well to bear in mind that general 
infection may occur, that the membrane may spread downward with great 
rapidity, and, lastly, that all the nervous sequel® of the Klcbs-Locffler diph¬ 
theria may follow the streptococcus form. 

6. Dana RabiIes. —These are partial, and seldom more than a transient 
;hypcraemia of the skin.. Occasionally they are diffuse and intense, and in such 
leases very deceptive. They are not associated, however, with the characteristic 
! s yiiiptoms of invasion. There is no-fever, and with care the distinction can 
usually be made. They are mostapt.to follow the use of belladonna, quinine, 
and iodida-of potassi um The antitoxin erythema is a frequent cause of 
doubt, particularly in hospitals for infectious diseases. 

Coexistence of other Diseases .—Of 48.3(1(5 cases of scarlet fever in the 
Metropolitan Asylum Board Hospitals which were complicated bv some other 
disease, in 1,094 cases the secondary infection was-diphtheria, in 899 cases 
^keazjtftx, in 703 mgaslgs,. in 404 whooping-cough, in 55 erysipelas, in 11 
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enteri c fever, and in 1 tophus fpver (F. F. Caiger). Jhinnirier (I!)W|) ,.,,,,0 
collect only 39 undoubted eases of the coexistence of typhoid and scarlet H. Vl , r 
How Long is a Child Infective?— l/sually alior desquamation is con.,, 1 ^' 
in four or five weeks the danger is thought to he out, but the occurrence 
so-called “return cases v " shows that patents remain infective even a! tj,j s 
stage. In 1894, with 2.J93 patients from the (llasgow fever hospital- 
to their homestonvalescent, fresh cases ajipeared in id ol the houses (C|ia|. 
mers). With 15,000 eases submitted to an average period of isolation ,,r 
forty-nine days or under, the percentage of return cases was l.Sti; wuh alJ 
average period of fifty to tlt’ty—ix days, the percentage was 1.12; when the* 
isolation extended to between lit tv-seven and sixtv-live day-, the perieni,^r U 
of return cases was 1 ( Seech). 'Phis author,suggests eight weeks as a mini¬ 
mum and thirteen week- a< a maximum. Special care should hit taken „( 
eases with rliinorrluva and otorrhea and throat trouble, as the secret ion- ly,,^ 
these parts are probably of greater importance than the'skin in the eonvevanec 
of the disease. * 

Prognosis.—The death-rate ha- lieen falling of late years. Fpidcinus 
differ remarkably in seventy and the mortality i- extremely variable. \ne.ng 
the better class.- the death-rate is minli lower than in hospital practice. Them 
are physicians who have treated c.m-ecutivclv u humlred or more ease- vvnh- 
out a death. On the other hand, in hospital' and among the poorer r|,i~n, 
the death-rate is considerable, ranging from 5 or 10 per cent in mdd epuleinii- 
to 20 or 30 per cent in the very severe. In l.ooti eases reported fi..m dir 
Boston City Hospital by MeCollotu. the death-rate wa- !».S per cent Then’ 
is a curious variability in the loe.il mortality from thi- di-ease. In Iliml.m.l. 


for example, in some year.', certain counties enjoy almost intimmtU inmi 
fatal scarlet fever. The younger the child the greater the danger. In infants 
under one year the death-rate i.s very high. The great proportion of fatal 
cases occurs in children under si\ year- of age. The unfavorable svmpiuiin 

are very high fever.-early mental disturbance with great jactitation, tl... 

rence of lnemorrhagos (cutaneous or vi-rciul), inlen-e diphtheroid murina 
with cervical bubo, and sign- o| larvngeal obstruction. \cplirit t- i- alw.e.-it 
serious complication, and when -citing in with suppression of the untie may 
quickly prove fatal: a large ma|ont\ of ..ns recover. 


Prophylaxis. .Much may he done in poo.an the spread of the <li'* , :i~e if 

the physician exercises scrupulous ,.,ro in on. h .., e. Much i- to I.... 

from a rigid system of school in-pe lion. and fi nn the more genor.il iviogni' 
tion of the importance of the latent ea-e. and the persistence of the inJeitinii 
in the secretions of the no.-c and ti.ro.it. The attendant ifl a ea-e ol -.arid 
fever should take the mosf careful precautions again-l the eonvevaine "I tin 1 
disease, wearing a gown in the room and thoroughlv washing the hand- aid 

face after leaving the room. To the veiv l.u-v "practitioner the mi.a- <*f 

proper disinfection are very irksome, hut it is his dutv to carry out the nm-t 
ngfd disinfection possible, and intelligent people „ovv exjieet it. 

reatment q’lie ea-e may he trenied at home or sent to an isolation ll "' 
P 1 at. J lie ddheulty in lwm« Irmlwml is in securing complete isol.it mn 'I' 1 " 

Znl“f r K r '! 1,lstni,wi h . v 'areful studies of Chapin, of Provide.. »h 

found that diir.pg eiglit years 2d. I percent of the I 112 persons under i -v.nt' 
one years of age in infected families took the disease. When praei-* 
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, hctlerto send the oilier children out of the* house. Chapin's experience on 
his point is most interesting. In seventeen years, from C52 families infected 
,vilh scarlet fevei, l,0«il <*hildren, none of whom had had the disease, were 
removed. Only 5 per cent were attacked while away from home. Nineteen 
a ho had been sent away from the infected houses/were attacked on their 
return. 

Hospital treatment is not carried out to any great extent in the United 
states. In Oreat Britain a very considerable proportion of all patients are 
Penaned from their homes. In the segregation hospital groups of patients, 
from ten to twenty, are treated in separate wards. In the true isolation hos¬ 
pital each patient is in a separate room, and patients with different infectious 
liscases may be in adjacent room-. 

'1 he disease can not be cut short,. In the presence of the severer forms we 
ire still too often helpless. There i- no di-ease, however, in which tin* suc¬ 
cessful issue and the avoidance of,complications depend more upon the skilled 
judgment of the physician and the care with which his instructions are car¬ 
ried out. 


The child, should be isolated and placed in charge of a competent nurse. 
The temperature of tin 1 room should he constant and the ventilation thorough. 
The child should wear a light flannel night-gown, and the bedclothing should 
not be too heavy. The diet should con-i-t of milk, broths, and fresh fruits; 
water should be freely given. With the fall of the temperature, the diet may 
lie increased and the child may gradually return to ordinary fare. When 
ile-(|uamation begins the child should be thoroughly rubbed every dav. or 
•aery second day, with sweet oil. or larbolated va-eline. or a e-per-cent hydro- 
naplilhol soap, whirl/ prevents the drying and the diffusion of the scales. 
A a- or 10-per-eent solution of ielithvol in lanolin may he used. An occasional 
"iinn hath may then lie given. At any time during the attack the skin may 
lie sponged with warm water. Tile patient may he allovvVd to got up after the 
temperature has been normal tor ten davs. hut for at least three weeks from 


Ibis time great care should be everci-ed to prevent exposure to cold. It must 
not be forgotten, also, that the renal complications are very apt to occur dur¬ 
ing the convalescence, and after all danger is apparently past. Ordinary cases 
lo not, mpiire any medicine, or at the most a simple fever mixture, and dur¬ 
ing convalescence a hitler tonic. The bowels should he carefully icgulated. 
Special symptoms in the severe eases call for treatment. 

When the fever is above lo:5° the extremities may be sponged with tepid 
"ater. In severe, eases, with the temperature rapidly rising, this will not 
willice, and more thorough measures of hydrotherapy should he practised, 
^ith pronounced delirium and nervous symptoms the cold pack should he 
1,s,,| b tt lien th(> fever is rising rapidly hut the child is not delirious, he should 
placed in n warm hath, the temperature of which can lit' gradually lowered. 
u ‘ with tlie water at 80° is beneficial. In giving the cold pack a rubber 
' l( ' < ' 1 ilM, l 11 thick layer of blankets should he spread upon a sofa or a lied, and 
1 "' 1 ( j ,(, m .a sheet wrung out of cold water. The linked child is (hen laid 
npmi it nml wrapped in the blankets. An intense glow of heat quickly follows 
1 pieliminary chilling, and from lime to time the blankets may he unfolded 
“!" eliild sprinkled with cold water. The good effects which follow this 
Pan of treutniciit are often striking, particularly in allaying the delirium and 
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jactitation, and procuring quiet'nnd refreshing sleep. Parents will cfifijcc^less, 
as a rule, to the warm hath gradually coo|ed than to any other form of hydro' 
therapy. The child may he removed from the warm hath, placed upon a sheet 
wrung out of tolerably cold water, and then folded in blankets. The ice-cap 
is very useful and may the kept constantly applied in cases in which there j s 
high fever. Medicinal antipyretics are not of much service in comparison an], 
cold water. 

The throat symptoms, if mild, do not require much*treatment. If seven* 
the local measures mentioned under diphtheria should‘he used. A ol)-per- 
cent alcoholic solution of resorcin may no thoroughly swabbed into the naso* 
pharynx. II should he used every Ihree or four hours in severe cases. ('„],[ 
applications to the neck are to he preferred todiot. though it is sometimes dilli. 
cult to get a child to submit to them. In connection \vith the throift, the cars 
should he specially looked after, and a careful disinfection of the mouth and 
fauces by suitable antiseptic solutions should,lje practised. When the inflamma¬ 
tion extends through the tubes to the middle ear, the practitioner should either 
himself examine daily the condition of.tlie drum, or. when available, a special¬ 
ist should he called in to assist him in the case. The careful watching of this 
membrane day by day and the puncturing of it if the tension becomes (no 
great may save the hearing of the child. With .the aid of cocaine the drum 
is readily punctured. The operation may he repeated at intervals if the pain 
and distention return. No complication of the disease is more serious than 
this extension of the inflammatory process to the ear. 

The nephritis should lie dealt with as in ordinary cases; indication- for 
treatment will lie found under tlie appropriate section. It is worth men¬ 
tioning. however, that Jaecoud insists upon the great •value of milk diet in 
scarlet fever as a preventive of nephritis. 

Among other indications for treatment in the disease is cardiac weakness, 
which is usually the fu'iilt of the direct action of the poison, and is lie-t met 
by stimulants. 

Seih m Ikkvtmi'.xt. —On the view that the disease, or at nnv rate some 
of its serious features, arc caused by the streptococcus, attempts lane hern 
made to pfepare a curative serum by Marmorek, Aronson, Moser, and others. 
Mosers serum, which has been Used extensively in Kscberieb's clime in 
Aienna, is*a polyvalent serum prepared from a number of definite hpe-uf 
streptococci. From November, Itioo. to Julv. 15)01. pf l.Ofi!) eases. *»•>S re 
ceived the serum treatment. Usually the severer or lethal eases. The morlnliU 
for the four years before the serum treatment average,] 14.5 per cent, for tilt 
four years since its employment K per cent (If. I,. K. Shaw). 


V1XX. 


JH.iUAS.LES. 


(Horbilli. Rubeola.) 

• JP e ® n *^ on, 7 — ^ af:l| le, highly contagious fever with specific localizatio 
m tne upper air passages and in the skin. 

*b n ?? 8 ! 0ry -~!! ,M ^. an ^ ra *’' al1 physician, in the ninth century describe 

Scdenh?," 0 k of whi ' 1 ' 't was believed to be a mild form. <>»* 

Sydenham separated them in the seventeenth century. 



MEASLES. 


141 


Etiolqgy. —As a cause of death measles ranks high among the acute fevers 
of children. In 1903 there were 9,150 deaths from measles in England and 
Wales, being fewer by 1,559 than thA decennial average number. Ninety-four 
per cent.of the total deaths were in children under five years of age (Tatham). 

The liability 1,9 infection is almost universal in persons unprotected by a, 
previous attack, t It is j disease of childhood, but, as^iown in the wide-spread 
epidemics in the Faroe Islands and in the Fiji Islands, unprotected adults of 
nil ages are attacked., Within the first three months of life there is a relative 
Immunity. Occasionally infants of a month or six weeks take the disease. 
•Intra-uterino cases have been described, and a mother with measles mnv give 
birth to a child with the eruption, or the rash may appear in a few days. 
’.The disease is endemic in cities, and becomes epidemic at intervals, pre¬ 
vailing jnyst extensively in the cooler months, though this is by no means a 
fixed rule. 

b The. germ of the disease is unknown. The contagion is present in the 
blood and secretions, and in tho»Skin. In the eighteenth centurv Monro and 
others demonstrated the inoculabilitv of the disease. Direct contagion is the 
most common. The poison is probably not in the expired air, hut in the 
particles of mucus and in the sputum and the secretions of the mouth and 
nose, which, dried, are conveyed with the dust. An all-important point is 
the contagiousness of the disease in the pre-eruptive stage. A child with only 
the catarrhal symptoms may he at school and a source of active infection] 
Indirect contagion by means of fomites is very common. Measles may be 
thus conveyed by a third person, by clothes, and by infected toys. The germs 
of measles soon lose their virulence. 

Recurrence is rare. Very many eases of the suppo-cd second and third 
attack represent mistakes in diagnosis. Relapse is occasionally seen, the symp¬ 
toms recurring at intervals from ten to forty days; Imt it is not alwavs easy 
to say in a given ease whether there may not have been new infection from 
without. 


Morbid Anatomy. —'The calarrhal and inflammatory appearances seen post 
mortem have nothing characteristic. Fatal eases show, as a rule, broncho¬ 
pneumonia and an intense bronchial catarrh. The lymphatic elements all over 
the body are swollen, the tonsils, the lymph glands, and the solitary and agmi- 
nated follicles of the intestines. The spleen is rarely much enlarged. During 
convalescence latent tuberculous foci are very apt to become active. 

Symptoms. — Incubation. —“ From seven to eighteen days; oftenest four¬ 
teen.’ The child shows no special changes. A leueoeytosis inis been observed, 
®ml | he pulse is said to be slow. 


Invasion. —In this period, lasting from three to four days, very rarely 
five or six, the child presents the symptoms of a feverish cold. The onset 
mav *’° insidious, or it may start with great abruptness, even with a con¬ 
vulsion. There is not often a definite chill. Headache, nausea, and voinit- 


ln g niay usher in the severe eases. The common catarrhal symptoms are 
jmcczing and running at the nose, redness of the eves and lids, and cough. 

fuverds slight at first, hut gradually there is pungent heat of (lie skin 
Wl ! 1 1 urgesccnce of the face. Prodromal rashes precede the true eruption in 
J ( ' w vases, usually a blotchy erythema or scattered macules. The tongue is 
Urr vd and the mucous membranes of the mouth and throat* arc hvpermmie, 
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and frequently show a distinct punct.form rash. The fever of the si,,., 
of invasion may rise abruptly; more frequently it takes twenly-fo«r ,,, 
forty-eight hours to reach the fastigium. The pulse-rate mcrcases Mill, 
the fever, and may reach 140 or 100 per minute, gradually falling «„], 

Eruption _“The symptoms increase till the fourth day. At that period 

(although sometimes a d*y later) little red spots, just like llea-lntes hegia |„ 
come out on the forehead and the rest of the lace. The S e merease both in mzc 

iintl rnmibor. srru.. 


tos. and mark-tlie iacti- with largMi 
red spots of dillerent figures. T1 
red spots are formed by small red 
papules, thick set,, and jyst raised 
above the level of tlic skin. The fad 
that they really protrude can scarcely 
he determined by the eye. Tt can, 
however, he ascertained by feeling the 
surface with the-fingers. From the 
faee—where they first appear— thc-e 
spots spread downward to the brea-t 
and belly: afterward to the thighs 
and legs” (Sydenham). The pap¬ 
ules mav feel quite sliotty. hut do not 
extend deeply. On the trunk and ex¬ 
tremities the swelling of the skin is 
not so noticeable, the color of the ra-li 
not so intense and often less uniform. The inottl.il. blotchy character i- urn 
most clearly on the chest and the abdomen. It is hypera-mic and disappears mi 
pressure, hut in the malignant cases it may become of a deep rose, inclining to 
purple. Then generaf symptoms do not abate with the occurrence of the erup¬ 
tion, but persist until tiie end of the fifth or the sixth day. when they lessen. 
Among peculiarities of the rash may lie mentioned the development of tinnier- 
png miliar y vesicles and the occurrence of petechia-, which are seen occasnnia 
even in cases of moderate severity. Recession of the rash, so much dwell "| H,r 
by older writers, is rarely seen. When (lie “ measles sink in suddenly aftci I j 1 ) 
have begun to come out, and then the patient is seized with anxiety ami) 
swooning comes on, it is a sign of speedy death ” (Rhazes). In reality it n 
the failing circulation which cause* the rash to fade. f 

Buccal spots were dcscrilied !>,v Filatow in I Hilo, and Ivy lx opli k. m 1 *’ 
They are seen on a level with the. liases, of the lowcr^niilk molars on citlie 
- side, or at the line of junction of the molars when the* jaws are closed, 11"*. 
are white or bluish-white specks, surrounded by red areolir. Their important 
depends upon the fact of their early appearance and remarkable constant ' > 
the disease—six-sevenths of all cases (Heubner), 07.7 per cent of 521-1 



(Balme). 

The fauces may be injected, ami there is sometimes an eruption ot m- 1 
tered spots over the entire mucous memlmtnc of the mouth. Ringer wa. > 
the habit of calling attention to opatjuc white spots on the mucous iiieinhr-in 
of the lips. 
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Dusqijam vtion.—A fter tbe rash fades desquamation begins, usually in 
(lie A)nil of fine scales, more rarely in large flakes. It bears a definite rela¬ 
tionship to the extent, and intensity f>f the rash. In mild cases desquamation 
i,my lake only a few days, in severe cases several weeks. 

The tonsils and the cervical lymph glands may he slightly swollen and 
sore; sometimes there is a polyadenitis. J 

During the course lenoocytosis is absent. Tts presence generally points 
tea complication. Myelocytes are often present in small number* during the 
eruption (Tilislon)., 

• Atypical Measles.—Variations in the course of the disease are not com¬ 
mon. There is aty attenuated form, in which the child may lie well by the 
fourth or fifth day.^An abortive form, in which the initial symptoms may he 
present, but. no eruption appears— morbilli sine morbillis. 

\ Malignant or black measles is seen most frequently in the wide-spread 
epidemics, hut it is also met with in institutions, and occasionally in general 
practice among Children, more rai’cly in adults. 1 hemorrhages occur into the 
■skin and from Dufay)iKxyus membranes; there is very high fever, and all the 
features of a profound toxa-mia, tfften'with cyanosis, dyspnica, and extreme 
cardiac weakness. Death may occur from the second to the sixth day. 

Complications.—Those of thq air passages are the most serious. The 
coryza may become chronic and lead to irritation of the lymphoid tissues of 
the naso-pharvnv, leaving enlarged tonsils and adenoids, and not improbably 
| leaving llic-e parts loss able to resist tuberculous invasion. Epistaxis may 
sometimes he serious.' Laryngitis is not uncommon: the voice becomes husky 
Sand the cough croupy in character. (Kdema of the glottis and pseudo-mem¬ 
branous inflammation are rare. T'lceration, abscess, and even perichondritis 
may occur. 

Uronchitis and Broncho-pneumonia. —In every case of severe measles the 
possibility of the existing bronchitis extending to the small tubes and caus¬ 
ing lobular pneumonia has to he considered. It. is more apt to occur at the 
height of the eruption or as desquamation begins. The high mortality in 
institutions is due to this complication, which, as Sydenham remarked, kills 
more than the small-pox. (For the symptoms, see the section on the subject.) 

Lobar pneumonia is less common. 

Severe stomatitis may follow the slight catarrhal form. In institutions 
cam-rum oris or gangrenous stomatitis is a terrible complication, attacking 
sometimes many children. Parotitis occasionally occurs. Intestinal catarrh 
and unde colitis are special complications of some epidemics. 

A'rplirilis is less rare than is stated. It is not very uncommon to see cases 
of chronic Bright’s disease* which date from an attack of measles. Vulvitis 
may he present ns part of the general catarrhal condition. 

Endocarditis is rare. Arthritis may follow the fever, or eoine on at its 
'might. It. may Ik; general and seven*. I saw an instance in which anchylosis 
of Ihe jaw followed an attack of measles in a child of four years. The con¬ 
junctivitis may he followed by keratitis. Otitis media is not al all uncom¬ 
mon and nmy load to perforation of the drum or mastoid disease. Hemiplegia 
Ha most serious complication. In 4 of my series of 120 cast's the hemiplegia 
emm* on during measles. It usually persists. Paraplegia due to acute myelitis 
I* 1 * 1 * been descriltcd by Barlow, Bruce, and others. Polyneuritis may occur with 
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. , , „ abscess of the brain, mul multiply sclerosis 

srs ,«;st *; jl «-**■«* - 

’“I'iSnCS tl.. of ... epidemic the di—c i, 

recoSd i'hvsicians to isolation hospitals appreciate the prae .cal d,i i,„|. 
reto^n /in. . » , ] d . mtien ts with measles sent to the small pox 

”pi> "»>■'!* >•'“ — '»,—•?'**' -"» 

eruption on the face, its nodular character, and the .solution ot tl.e spo s iniu 
he suo,restive of variola.. I'nmi.scadet fever measles is^distmg» sl.ul In iff 
i longer'iuitial stag^-ith characterisUc symptoms, and the blotchy nvgu lr . 
character of the rash, so unlike the diffuse uniform erythema. In mease, 
the mouth (with the early Koplik sign). m scarlet fever the throat, is chiefly 
affected. Occasionally in measles, when the fhroat is «-ry sore and.the erup. 
Sod prettv diffuse, there may at first he difficulty in determining which dis¬ 
ease is present, but a few days should suffice to make the dn.gnos.s clear. As 
a rule there is no leucoevtosis. It may be-.xtrcmcly vlilhcult io distinguish 
from rotheln. I have more than once known practitioners of large experience 
unable to agree upon a diagnosis. The shorter prodromal stag^the absence 
of oeulo-nasal catarrh, and the slighter fever in many cases arc perhaps the 
most important features. It is difficult to speak dety.tclv about the distinc¬ 
tions in the rash, though perhaps the more uniform distribution and the 
absence of the crescentic arrangement are more co nsen t in rotjheln. In Afri¬ 
cans the disease is easily recognized ; the-papules &»d out with great plain¬ 
ness often in groups; the hypencmia is to he scetf on all hut the very black' 
skins The distribution of the rash, the coryza, and the. rash in the mouth 
are important points. The conditions under which measles mat be mistaken 
for small-pox have already been (hxribetl./ Of .drug^ erupt ionwhat induced 
by copaiba is very like measles, but is readily distinguished by^he absence of 
fever and catarrh. Antipyrin, chloral, and quinine rashes rarely cause any 
difficulty in diagnosis? The serum exanthem of the diphtheri| Antitoxin may 
be difficult to recognize. In adults the acute malignant measles may resemble 
typhus fever. Occasionally erythema multiforine may simulate measles. 

Prophylaxis.— 1 The difficulty is inherent in the prolonged incubation and 
the four days of invasion, during which the catarrhal symptoms arc marked, 
and in which the disease is probably contagious, and one often finds that the 
quarantine'which has been carried out so efficiently has been in vain, from 
contact with cases in the stage of invasion and mild eases with scarcely any 
fever the disease is readily disseminated through schools and conveyed to 
healthy children in the every-day contact with each othcr*on the streets, in 
the squares and play-grounds. Once manifested, the child should lie carefully 
quarantined and all possible precautions taken againsf the spread of the de¬ 
ease in the house. As the germ of measles seems to have a feeble vitality the 
quarantine need not lie so protracted as in scarlet fever. 

Prognosis.—Among the eruptive fevers measles ranks third in the death' 
rate. The mortality from the disease itself is not high, but the pulmonary 
complications render it one of the most serious of the diseases of children- 
In some epidemics, particularly in institutions and in armies, the death-rule 
may be high, not so much from the fever itself as from the extension of the 
catarrhal symptoms to the finer bronchial tubes. Imported in 1875 fr" m 
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Sydney* by H.M.S. Dido to the Fiji Islands, 40,000 out of 150,000 of the 
inhabitants died in four months, l’anutn, the distinguished Danish physician, 
described the wide-spread »nd fatal epidemic which decimated the inhabitants 
of the Faroe Islands in 1846. In private practice (he mortality is from 2 to 
3 per cent; in hospitals from G lo 8 or 10 per cent, 

treatment. —Confinement to bed in a well-ventilated room and a light 
diet are the only measures necessary in cases of uncomplicated measles. The 
fever rarely reaches a dangerous height. If it does it may be lowered by 
^sponging or by the tepid bath gradually reduced. If the rash does not come 
out well, warm drinks and a hot hath will hasten its maturation. The bowels 
should be freely opened. Tf the cough is distressing, paregoric and a mixture 
of ipecacuanha wine and squids should he given. The patient should be kept 
in lied jfcr a few days after the fever subsides. During desquamation the skin 
should he oiled daily, and warm baths given to facilitate the process. The 
mouth and nostrils'should he carefully cleansed, even in mild cases. The 
convalescence from measles is tfie most important stage of the disease. Watch¬ 
fulness and cure may prevent serious pulmonary complications. The frequency 
with whicjlfthe mothers of children with simple or tuberculous broncho-pneu¬ 
monia tellTis that “the child caught cold after measles," and the contempla¬ 
tion of the nportalityAills, should make us extremely careful in onr manage- 
ment of this, affection. 

#' jjjf 

IX. BTTBfluLA (Eotheln. German Measles). 

This exanthem has also the names of rubeola notha. or epidemic roseola, 
and. as itjSsupposigl to present features common to both, has been also known 
as hybrid Jeasles or hybrid Vearlei fever. It i> now generally regarded, how¬ 
ever, as amputate and distinct affection. 

EtioloflK —It is propagated by contagion and spreads with great rapidity. 
It frequei^y attacks adults, and the occurrence of either measles or scarlet 
fever in childhood is no protection against it. The epidemics of it are often 
very extensive. 

Symptoms. —These are usually mild, and it is altogether g less serious 
affection than measles. Very exceptionally, as in the epidemics studied by 
Clieadle, the symptoms are severe. 

The stage of incubation is two weeks or even longer. 

In the stage of invasion there are chilliness, headache, pains in the bacl* 
and legs, and coryza. A macular, rose-red eruption on the throat is a constant 
symptom, and, 'indeed, it was on this account that it was originally regarded 
ns a hybrid, having Jhe sore throat of scarlet ffiver and the rash of measles. 
There may ho very slight fever. In 30 per cent of Edwards’s eases the tem¬ 
perature did not rise above 100°. The duration of this stage is somewhat 
variable. The rash usually appears on the first day, some writers say on the 
second, and others agnin give the duration of the stage of invasion as three 
(lavs. Griffith places it at two days. The eruption conies out first on the 
face, th6n on the chest, and gradually extends so that within twenty-four 
hours it is scattered over the whole body. It may he the firs*' symptom noted 
hy the mother. The eruption consists of a number of round or oval, slightly 
raised spots, pinkish-red in color, usually discrete, but sometimes confluent. 

11 
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The color of the rash is somewhat brighter than in measles. The-patches 
are less distinctly crescentic. After persisting for two or three days (some¬ 
times longer), it gradually fades and there'is a slighifurf uraceous desquama¬ 
tion. The rash persists as a rule longer than in scarlet fever or measles, and 
the skin is slightly stained after it. In somd eases the rash is scarlatiniform, 
which may even follow a\jneasly eruption. The lymphatic glands of the 
neck are frequently swollen, and, when the eruption is very intense and dif¬ 
fuse, the lymph-glands in the other parts of the body. 

There are no special complications. The disease usually progresses favor¬ 
ably ; but in rare instances, as in those reported by Cheadle, the symptoms are 
of greater severity. Albuminuria, arthritis, or even nephritis may occur. 
Pneumonia and colitis have been present in ^ome epidemics. Icterus has 
been seen. * 

Diagnosis.—The slightness of the prodromal symptoms, the mildness, or 
the absence of the fever, the more diffuse character of the rash, its rose-red 
color, and the early enlargement of the cervicaVglauds, are the chief points of 
distinction between rotheln and measles. 

The treatment is that of a simple febrile affection. 

“ Fourth Ditease.”—Clement Dukes, in a paper on the confusion of two 
different diseases under the name rubella, describes what he calls a “ fourth 
disease,” in which the body is covered in a few hours with a diffuse exanthem 
of a bright red color, almost scarlatiniform in appearance. The face may 
remain quite free. The desquamation is more marked than in rotheln. 

Erythema Infectiosum.—Under this term there has been described of late 
* years in Germany, particularly by Eschcrieh, a feebly contagious disease, char¬ 
acterized by a rose-red, maculo-papular rash, appearing .chiefly between the 
ages of four and twelve. It has occurred in epidemic form in the spring and 
summer. It has followed outbreaks of measles or of rotheln. The most char¬ 
acteristic feature is the morbilliform eruption on the extremities, chiefly on 
the extensor surfaces. The trunk as a rule remains free. 


'X. EPIDEMIC PAROTITIS (Mumps). 

Definition,—A specific infectious disease, characterized by swelling of the 
salivary glands and a special liability to orchitis. 

Hippocrates described the disease and its peculiarities—an affection of 
children and young male adults, the absence of suppuration, and the orchitis. 

Etiology.—The nature of the virus is unknown. * 

It is endemic in large centres of population, and ascertain seasons, par¬ 
ticularly spring and autumn, the cases increase rapidly. It is met most fre- 
Oquently in childhood and adolescence. Very -young infanta adults arc 
seldom attacked. Males are somewhat more frequently affected than females- 
In institutions, barracks, and schools the disease has been known to attack 
^over 90 per cent of the residents. It may be curiously localized in a city or 
district, or even in one part of a school or barrack. The disease is cdntagi° tis 
and spreads from patient to patient. The infection may persist for as long as 
six wqaks. It may be congenital, and Hale White has reported a case in which 
the mother and her new-born child were attacked at the same time. 
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A remarkable idiopathic, non-specific parotitis may follow injury or dis¬ 
ease of the abdominal or pelvic organs (see Diseases of the Salivary Glands). 

Symptoms.— vThe_pe£iasLoLincubation is from two to three weeks, and there 
aro rarely any symptoms during this stage. The invasion is marked by* fever, 
which is usually slight, rarely rising above 101°, hut in exceptionally severe 
cases going up to 103° or 104°. The child comp'/ms of pain just below the 
ear on one side. Here a slight swelling is noticed, which increases gradually, 
jintil, within forty-eight hours, there is great enlargement of the neck and 
side of the check. * The swelling passes forward in front of the ear, the lobe 
of which is lifted, and back beneath the sterno-mastoid muscle. The other 
side usually becomes affected within a day or two, and the whole neck is sur¬ 
rounded by a collar of doughy, infiltration. Only one gland may be involved, 
or an interval of four or five days may elapse before the other side is involved. 
The submaxillary and sublingual glands become swollen, though not always; 
in a few cases they may be alpne attacked. The lachrymal glands may be 
involved. The greatest inconvenience is experienced in taking food, for the 
patient is unable to open the mouth, and even speech and deglutition become 
difficult. There may be an increase in the secretion of the saliva, but the 
'reverse is sometimes the case. The,mucous membrane of the mouth and throat 
may h e sjig htlv inflamed. There is seldom great pain, but an unpleasant feel¬ 
ing of tension and' tightness. There may be earache, even otitis media, and 
slight impairment of hearing. 

After persistin g for from seven to_ten days, the swelling gradually-sub¬ 
sides and the child rapidly regains his strength and health and is none the 
worse for the attack. 

Occasionally the. disease is very severe and characterized by high fever, 
delirium, and great prostration. The patient may even lapse into a typhoid 
condition. 

R elapse is r are, but there may be within a few weeks two or three slight 
recurrences, in which I have known the cervical glands to enlarge. A second 
or even a third attack may occur. 

Orchitis. —Excessively rare before puberty, it occurs usually about the 
eighth day, and more particularly if the boy is allowed to leave his bed 
(I)ukcs). One or lx>th testicles may be involved. The swelling may be great, 
and occasionally effusion takes place into the tunica vaginalis. .The orchitis 
may occur before the parotitis, or in rare instanefe may be the only mani¬ 
festation of the infection (orchitis parotidea). ThejnfLammation increases 

three nr four days, and resolution takes place gradually. There may be 
a muco-purulenf discharge from the urethra. In severe cases atrophy may 
follow, fortunately as a rule only in one organ: occmxing.in both before 
Puber ty the natural development is usually checked. Even when both testicles 
are atrophied .gnd small, sexual vigor may be retained. The proportion of 
cases of orchitis varies in different epidemics; 211 cms occurred in t!9i) cases, 
and 103 cases of atrophy followed 103 instances of orchitis (Combv). No 
aatisfactory explanation of this remarkable metastasis has been given. Mili¬ 
ary surgeons, who see so much of the disease in young recruits, have sug¬ 
gested the transference of the vims to the penis with the fingers and its tran% 
mission along the urethra. 

A vulvo-vaginitis sometimes occurs in girls, and the breasts may become 
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enlarged and tender. Mastitis kas boon soon in boys. Involvement of % th c 
ovaries is rare. The thyroid gland may enlarge in the attack, and there have 
been features suggestive of acute pancreatitis. 

Complications and Sequela;.— Of those the central.affections are perhaps 
the most serious. As already mentioned, fhere may bet delirium nmUugi, 

fever. In rare instances\eiiingitis has been found. .Hemiplegia and'<•<. . 

may also occur. *A majority of the fatal eases are associated with meningeal 
symptoms. These, of course, are very rare in comparison with the frequency 
of the disease; yet, in the Index Catalogue, under this crfption, there are 
fatal cases mentioned. In some epidemics the cerebral complications are much 
more marked than in others. Acute mania has occurred, and there are in¬ 
stances on record of insanity following the disease. 

<- Arthritis,/albuminuria, even acute unomia with convulsions,-endocarditis, 
pleurisy': facial paralysis, hemiplegia, and'peripheral neuritis are occasional 
complications. , 

■ - Suppuration of the gland is an extremely' rare complication./ /Gangrene 
has occasionally occurred. The special senses may lie Seriously iiunKri! 
’iDeafness may occur, and may he permanent. Affections of the eye are rare, 
but optic neuritis with atrophy has been described. 

Chronic hypertrophy of the gland may follow. 

The diagnosis of the disease i- usually easy. The position of the swelling 
in front of and below the ear and the elevation of the lobe on the affected -nli; 
definitely fix the locality of the swelling. In children inllaimnation of the 
parotid, apart from ordinary mum])', i- excessively rare. 

1 Treatment. —It is well to keep the patient in bed during the height of the 
disease. The bowels should be freely opened, and the palientigiven a light 
liquid diet. X.o medicine is required miie-s the fever is high, in which cam 
aconite may he given. Cold compresses may be placed oil the gland, lint < liil- 
dren. as a rule, prefer hot applications A pad of cotton wadding covered with 
oil silk is the be-t application. Suppuration i' hardly ever to be dreaded, even 
though the gland become very tense Should redness and tenderness develop, 
leeches may be used. With delirium and bead symptoms the ice-cap may W 
applied. F*r the orchitis, re-t. with support and protection of the swollen 
gland with cotton-wool, is usually 'utlicieut. 


XL WHOOPING-COUGH. 

Definition. —A specific affection characterized by catarrh df the respiratory 
passages and a series of convulsive coughs which end in,n long-drawn inspira¬ 
tion or “ whoop.” 

History. Ballonius, in his Ephrmrriilt's, describes the disease as it ap¬ 
peared in 1.j78. Glisson and Sydenham in the following century gave brief 
accounts. Willis (Pharmaceutice lint ionalis, second part, l(i7-l) gave a much 
better description and called it an a opi demip,il disorder.” 

Etiology .— 1 1 he disease pccurs in epidemic form, hut sporadic caftcs appear 
in a community from time to time. It is directly contagious from person to 
person, but dwelling-rooms, bouses, school-rooms, and other localities mav be 
infected by a sick child. It is, however, in this way less contagious than other 
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diseases, and is probably most often taken by direct contact. Epidemics pre- 
ya il* lot two or three months, usually during the winter and spring, and have 
a curious relation to other diseases,' often preceding or following epidemics of 
measles, less frequently of scarlet fever. 

• C hildren h etween the first and second dentitions are most liable to be 
attacked. Sucklings are, however, not exempt, mp. I have seen very severe 
attacks in infants under six weeks. Congenital cases are described. It is 
stated that girls are,more subject to the dCease than hoys. Adults and old 
■VSeople are sometimes attacked, and in the aged it may he a very serious affec- 
, (ion. It appears to be most contagious in the catarrhal period. A natural 
immunity lias been mentioned, but it must be remembered that a child may 
have the disease in a very mild form. As a rule, one.attack.protects; second 
attacks are excessively rare.* Delicate anamiie children with nasal or bronchial 
catarrh are more subject to the disease than others. According to the United 
States Census Reports, the disease is more than twice as fatal in the negro 
race than in others. »• 

Czaplcwski, Kpplik. and Ucnsel describe a small bacillus with rounded 
cuils. A scrum even has been prepared. More recently Bordet has described 
a special germ, and Fraeukel a small ovoid bacterium. The influenza bacillus 
lias been found in some cases. 

Morbid Anatomy. —Whooping-cough itself lias no special pathological 
changes. In fatal cases pulmonary i(implications, particularly broncho-pneu¬ 
monia, are usually pre-cut. Collap-e and compensatory emphysema, vesicular 
and interstitial, are found, and the tracheal and bronchial gland' are enlarged. „ 

Symptoms. —There is a variable period of incubation of front seven to ten 
days. Catarrhal and paroxysmal stages can be recognized. In the catarrhal 
’'singe the child lias flic symptom- of an ordinary cold, which may begin with 
slight fever, running at the no-e. injection of the eyes, and a bronchial cough; 
usually dry, and sometimes giving indications of a spasmodic character.' 
Trousseau calls attention to the iiuc<sant character ot'the early cough. The 
fever is usually not high, and slight attention is paid to the symptom', which 
are thought to he those of a simple catarrh. After lasting for a week or ten 
days, instead of subsiding, the cough becomes worse and more convulsive in 
character. 

' Tile paroxysmal stage, marked bv ihe characteristic cough, dates from the 
first appearance of the “ whoop." \ ’ili.e fit lieginiLffitb-U series of* from fifteen 
to twenty forcible short coughs of increasing intensity, between which no 
inspiratory effort is made. ’_Xhe child gets blue in the face, and then with a' 
deep inspiration,the air is drawn into the lungs, making the “ whoop, which 
may be heard at a distance, and from which thy disease takes its name. A 
deep inspiration may precede the series of spasmodic expiratory effort.^ Sev¬ 
eral coughing-fits may succeed each other until a tenacious mucus is ejected, 
Usual ly small in amount, hut after a series of coughing-fits a considerable 
quantity may he expectorated. Vomiting often laketfjdaee at the end of a par¬ 
oxysm, and may recur so frequently in the day that the child docs not get 
enough food and becomes emaciated. There may he only four or five attacks in 
ftc day, or in«evere cases they may recur every half-hour. In severe and fatal 
eases the paroxysms may e xcee d one hundred daily. During the paroxysm 
hie thorax is very strongiy compressed by the powerful expiratory efforts, and, 
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as very little air passes in through the glottis, there are signs of defective 
aeration of the blood; that-face becomes swollen and congested, the veim'aro 
prominent, the eyeballs protrude, and the cftnjuaotiv® become deeply engorged. 
Suffocation indeed seems imminent, when with a deep, crowing inspiration air 
enters the lungs and the color is quickly restored. The child knows for n 
few moments when the a^ack is coming on, and tries in every way to cheek 
it, but failing to*do so, runs terrified to the nurse or mother to be supported, 
or clutches anything near by. Few diseases are more painful to witness. I» 
severe paroxysms the sphincters may be opened. The urine is said to be <>F 
high specific gravity (1022-1033), pale^yellow, and to contain much uric acid 

An ulcer may form under the tongue from rubbing on the teeth (Riga's 
disease). , 

During the attack, if the chest be examined, the resonance is defective in 
the expiratory stage, full and clear during the deep, crowing inspiration; hut 
on auscultation during the latter there may be no vesicular murmur heard, I 
owing to the slowness with which the air passfcs the narrowed glottis. Bron¬ 
chial rales arc occasionally heard. 

Among circumstances which precipitate a paroxysm are emotion, such as 
crying, and any irritation about the throat. Even the act of swallowing some¬ 
times seems sufficient. In a close dusty atmosphere the eoughing-fits are more 
frequent. After lasting for three or four weeks the attacks become lighter 
and finally cease. In cases of ordinary severity the course of the disease is 
rarely under six weeks. 

The implications and sequel® of whooping-cough are important. During 
the extensive venous congestion hxmorrhages are very apt to occur in the 
form of petechia-Aparticularlv about the forehead, ecehyiyoais of the conjunc¬ 
tiva;, and even bleeding tears of blood (Trousseau) from the rupture of the - 
vessels^epistaxis,; bleeding from the ears, and occasionally-lneiuopti-is. 
Hemorrhage from the,bowels is rare. Convulsions are not very uncommon, 
due perhaps to the extreme engorgement of (he cerebral cortex. Death lias 


■occurred from spasm of the glottis. Sudden death has been caused by e\l ,, n- 
sive subdural luemorrhage. Paralysis is a rare event. It was associated mill 
3 of li% serifs of 120 cases, but in none of them did the hemiplegia conic oil 
during the paroxysm, as in a ease reported by H. West. Valentine (1001) lias 
collected 70,eases, chiefly hemiplegias. A spastic paraplegia may follow 
Acute polyneuritis is a rareaequel. 

The persistent vomiting may induce marked anaemia and wasting. The 
pulmonary com plications are extremely serious. During the severe cnuglnng- 
spe s interstitial emphysema may he induced, more rarely pneumothorax I 
saw one instance m which hipture occurred, evident Ivvnoar the root of the 
ung, 10 air passed along Hie trachea and reached the subcutaneous ie- 
• , e ^ > a condition which has been known to become general- 
comolieation° nC U * 8 ’ P^odo-lohar pneumonia arc'fhe dangerous 

3 he f T nin,! 0,,t °. f *'•" in the disease. Tn some 

sionallv lobar mo' 8 11 ,-'‘culmis. Pleurisy is sometimes met with and occa- 
mon in whoo umoTlla ’ Enlargement of the bronchial glandajs verv com- 
sometimes ^ sT C0U f/ a " d ] WS Wn ,ho "R , '» to cause the disLe. It may 
spasm the radial ? P^^ce dulncss over the manubrium. During tlie 
spasm the rad.al pulse » small, ^hc right hcarfRngorged, and during and 
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after the attack the cardiac action is very much disturbed. Serious damage 
may result, and possibly some of the cases *of severe valvular disease in chil¬ 
dren who have had neither rheumatism nor scarlet fever may be attributed 
to the terrible heart strain during a prolonged attack. Koplik regards the 
swelling about the face and ey*s as an important sign of the heart strain. 
Berious renal complications are very uncommon, Imt albumin sometimes and 
sugar frequently are found in the urine. A distressing sgquel in adults is 
asthma, which ma| recur at intervals for a year or more. An unusually 
marked lcueocytos\s appears early, chiefly of the lymphocytes (Meunier). 

Diagnosis. —So distinctive is the “whoop” of the disease that the diag¬ 
nosis is very easy; but occasionally there are doubtful cases, particularly dur¬ 
ing epidemics, in which a series of expiratory coughs occurs without any 
inspiratory crow. 

Prognosis. —If we include its complications, whooping-cough is a very fatal ( 
affection, ranking first among the acute infections as a cause of death in chil ¬ 
dren under five y ears of age. »k exceeds diphtheria and scarlet fever in gross 
'mortality. In 1903 there were 9,.>22 deaths in England and Wales, 97 per 
cent in children under five years of age (Tatham). The disease should be 
placed on the list of reportable infections. As it is highly probable that the 
contagion persists for a very long time, special care should be taken in the 
inspection of school children during their convalescence. 

Treatment. —The gravity of the disease is scarcely appreciated by the pub¬ 
lic. Children with the disease should not be sent to school or exposed in 
public in any way. There is more reprehensible neglect in connection with 
this than with any other disease. The patient should be isolated, and if. 
the paroxysms are at all severe, at rest in bud. Fresh air, night and day,- 
is important, but m cities in the winter this is not easy to manage. The 
treatment is notoriously unsatisfactory. If asked the two most, important 
things, 1 should say. six weeks and a good big bottle of paregoric. Antiseptic 
measures have been extensively tried. Quinine holds its own with many prac¬ 
titioners; a sixth of a grain may be given three times a day for each month 
of age, and a grain and a half for each year in children under five. A onc- 
per-cent solution of resorcin swabbed on the throat, two or three grains of 
iodoform to an ounce of starch powder, insufflated, and the carbolic-acid spray 
may be tried. For the catarrhal symptoms moderate,doses of ipecac are prob¬ 
ably the most satisfactory. Sedatives are by far the most trustworthy drugs 
in severe cases, and paregoric may be given freely,‘particularly to give rest a^ 
night. Jacobi ndvises belladonna in full doses, as' much as one-sixth of a 
grain of the extract to a child of six or eight months tlfree times a day. 

Other remedies, such ns antipyrin, bromin. and bromoform. may be tried. 

In older children and in adults it would be worth while. I think, to try the 
intratracheal injections of olive-oil and iodofornj^_wJiich_are sometimes so 
useful in allying severe paroxysmal cough. It is ycnpossible to mention all 
thft drugs which have been recommended, munberijg nearly fifty in a recent 
system of medicine. 

After the severity of the attack has passed and convalescence lias begun, 
the child sh9old be watched with the greatest care. It is just at this period 
that fhe fatal broncho-pneumonias are apt to develop. The cough sometimes 
persists for months and tlte child remains weak and delicate. Change of air 



152 


SPECIFIC INFECTIOUS DISEASES. 


should be tried. Such a patient should be fed with care, and given tonics and 
cod-liver oil. 


m INFLUENZA (La Grippe). 

h 

Definition. —A pandemic disease, appearing at irregular intervals, char¬ 
acterized by extraordinary rapidity of extension and the large number of peo¬ 
ple attacked. Following the pandemic there are, as a rule, for several years 
endemic, epidemic, or sporadic outbreaks in different regions. Clinically, the 
disease has protean aspects, but a special tendency to attack the respiratory 
mucous membranes. 

History. —Great pandemics have been recognized since the sixteenth cen¬ 
tury. There were four with their succeeding epidemics during the last cen¬ 
tury— 1830-33, 1830-37, 1817-48, and 1889-’90. The last pandemic serins 
to have begun, as many others had before, in the far East. It may have started 
in May, 1889, in Buchara, reaching Moscow in»Septcinber, the Caucasus and 
St. Petersburg in October. By the middle of November Berlin was attacked. 
By the middle of December it was in London, and by the end of the month 
it had invaded New York, and was widely distributed over the entire con¬ 
tinent. Within a year it had visited nearly all parts of the earth. 

The duration of an epidemic in any one locality is from six to eight weeks. 
With the exception, perhaps, of dengue, there i- no disease which attacks in¬ 
discriminately so large a proportion of the inhabitants, about 10 per cent as 
a rule. Fortunately, as in dengue, the rate of mortality is very low. Of 
•55,263 cases reported in the German army, 60 died, or about 0.1 per cent. 
As might be expected, in the civil population the mortality is somewhat higher, 
reaching 133, or about 0.5 per cent of the 22.972 cases reported in Munich. 
Over onc-half of these deaths were due to pneumonia. In 1903 the death- iu 
England and Wales numbered 0,323. There has been a gradual diminution 
of the death-rate from this disease during the past three years (Talham). 
The opportunity for studying the di-ea-e in the last epidemic has thrown much 
light upon many problems. Among the most notable productions were the 
worlogf Pfeiffer on the etiology of the disease, the elaborate Berlin report by 
von ' v den and Senator, and the Local Government Board’s report bv Par¬ 
sons. Leichtenstern s article in Nothnagcl’s llandbuch is the most masterly 
and systematic consideration of the disea-e in the literature. 

* Etiology. W hat relation has the epidemic influenza to the ordinary influ- 
enza cold or catarrhal fever (commonly also called the grippe), which'is con¬ 
stantly present in the community? Leichtcnstem answers this question by 
making the following divisions: fi) Epidemic influenza rern, caused by 
eiffers bacillus; (2) endemic-epidemic influenza vera,‘ which often occurs 
for several years in succession after a pandemic, also caused bv the same 
bacillus; (3) endemic influenza nostras , pseudo-influenza or cBfcrrhal fever, 
common y ca « the ffHSKi which is a special disease, still of unknown etiol¬ 
ogy, and which hears Hie same relation to the true influenza ns cholera nostras 
does to Asiatic cholera. 

'® st I-fT W ° havc nnt hocn free from locaFoutbreaks in 

.. .f ,° wor ' some places the disease seems to have been con¬ 
tinually present. 
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Rul^cmann reports 1,979 cases of typical grippe between 1895 and 1902. 
In 115 he demonstrated the influenza bacilluil. Lord (in Boston) demonstrated 
influenza bacilli in about 30 per cent of 100 unselected cases of acute find 
chronic bronchitis. Yet during this period there was no epidemic of influenza 
in the city. .The reports are sufficiently numerous to show that the influenza 
bacillus is probably constantly with us. Many observations show that it is a 
frequent invader of the respiratory tract in the intcr-epidenyc periods and is 
probably responsible^for many of the cases of Lninhtnnstem’s influenza nootras. 
Indeed, it seems tp bear a similar relation to the acute infections of the 
respiratory tract as other common organisms. It is still unexplained why it 
should stand in a different relation to the epidemics of influenza as the sole 
cause of the disease. 

The disease is highly contagious; it spreads with remarkable rapidity, 
which, however, is not greater than modern methods of conveyance. In the 
great pandemic of 1889-'90 some of the large prisons escaped entirely. The 
outbreak of epidemics is independent of all seasonal and meteorological con¬ 
ditions, except perhaps sunshine. The worst have been in the colder seasons 
of the year. One attack does not necessarily protect from a subsequent one. 
A few persons appear not to be liable to the disease. 

Bacteriology.—In 3892 Pfeiffer isolated a bacillus from the nasal and 
bronchial secretions, which is recognized as the cause of the disease. It is a 
small, non-motile organism, which stains well in Loefllcr's methylene blue, or 
in a dilute, pale-red solution of carbol-fuchsin in water. On culture media 
it grows only in the presence of haunoglobin. In the presence of contaminat¬ 
ing organisms, especially the staphylococcus aureus, the growth of influenza 
colonies is particularly luxuriant. The organism is probably frequently over¬ 
looked in mixed cultures because of failure to recognize the character of these 
colonies in symbiosis. The bacilli are present in enormous numbers in the 
nasal and bronchial secretions of patients, in the latter almost in pure cultures. 
They persist often after the severe symptoms have subsided. 

The much-discussed question whether during the presence of an epidemic/ 
human influenza attacks animals must be answered in the negative. In great| 
pandemics of influenza the general rule seems to hold that other disease? doj 
not prevail to the same extent, but it may be that other diseases are wrongly 
included under influenza. 

Symptoms.—The incubation period is “ from one to four days; oftenest 
three to four days.” The onset is usually abrupt, with fever and its associated 
. phenomena. « ». 

| Types of the'Disease. —The manifestations are so extraordinarily complex 
that it is best to describe them under types of tlic'disaaSe. ‘ 

t. tattUUTGRY.— The mucous membrane of the respiratory tract from 
the nose to *the air-cells of the lungs may be regarded as the sent of election 
°f the influSEtia bacilli. ’ In the simple forms the disease sets in with eorvza, 
a nd present/ the features of an acute catarrhal fever, with perhaps rather 
more prostration and debility than is usual. In other cases after catarrhal 
symptoms bronchitis occurs, the fever increases, there is delirium and much 
Prostration; and the picture may even be that of severe typhoid fever. The 
Paver respiratory conditions arc bronchitis, pleurisy, and jauauuonia. The 
bronchitis has really no special peculiarities. The sputum is supposed by 
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many to be distinctive. Sometimes it is in extraordinary amounts, vejy thin, 
and containing purulent masses. Pfeiffer regards sputum of a greenish-yellow 
coftr and in coin-like lumps as almost characteristic of influenza. In other 
cases there may be a dark red, bloody sputum. One of the most distressing 
sequela. of the influenza bronchitis is diffuse* bronchiectasis, of which I have 
seen several instances. It occasionally happens that the bronchitis is of great 
intensity and reaches the finer tubes, so that the patient becomes cyanosed or 
even asphyxiated. , 

Influenza pneumonia is one of the most serious manifestations, and mav' 
depend upon Pfeiffer’s bacillus itself, or is the result of a mixed infection. 
The true influenza pneumonia is mogh. commonly lobular or catarrhal, prob¬ 
ably never croupous. Much of the mortality of the disease depends upon the 
fatal character of this complication. The clinical course of the eases # is often 
irregular and the symptoms are obscure or masked. ' 

Influenza, planrisy is more care, but cases of primary involvement of the 
pleura are reported. It is very apt to lead to Vupyetna. Pulmonary-tubereu- 
l osis is u sually much aggravated by an attack of influenza. 

2. Nssvods Form.— Without any catarrhal s y mp t o m s there are* severe 
headachejpam in the back and joints, witb^jrofound pjjjstration. Among (lie 
more serious complications may be mentionedmqjjjjgitis andjcffccphalitis, I lie 
latter leading to hemiplegia or monoplegia.Abscess of the brain has followed 
in acute cases. Myelitis, with symptoms like an acute Landry’s paralysis, has 
occurred, and spastic paraplegia or^a pseudo-tabes may follow an attack. 

The influenza bacillus has been demonstrated by lumbar puncture during 
'life and in the meninges after death. (All forms of neuritis are not uncom¬ 
mon, and in some cases are characterized by marked ^disturbance qf motion 
and -sensation. Judging from the accounts in the literature, almost even 
form of disease of the nervous system may follow influenza. 

Among the most important of the nervous sequela' ati depression of spirits 
melangholia, and in some caseL. dementia. 

3. Gasxko-ixtestixal Form. —\\ ith the onset of the fever there may 1” 
nausea and vomiting, or the attack may set in with abdominal pain, profiw 
dian^cea, ajjrt collapse. In some epidemics jaundice has been a commoi 
symptom. In a considerable number of the eases there is enlargement of tli 
spleen, depending chiefly upon the intensity of the fever. This was a ver 
rare form in the United States. 


* 4- EftSSt- The-fevcr in influenza is very variable, but it is in 

portant to reeognizeAhat it may bo the only manifestation of the disease. 1 
is sometimes mariw^tagiittcnt, with chills; or in rare case* there is a pre 
traeted, continued fever of Several weeks’ duration, wlijeh simulates typhoi 
closely (W. W. Johnston). 

Complications.—The ericar Jt/« is apt to be latent. Of andoeerdilL', 
?f U 7f r T 0 l CaS 2 h f VG ^ *!®wt ed - Tl'ere have been at least three caw 
lilro itifli ° 8 i, ■® 0s P ita ^ in which micro-organisms morphological 

ke influenza bacilli have been isolated from the vegetations (Mabel Austin 

nt 811 !? f T^ may occur - Myocard itis may follow, and has been 
F'fctionartebances are common, palpiUUo 
bradycardia, tachycardia, and 4Sgins-Uke_aitack*. Phlebitis and thromba 
of various vessels have been described. " 
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Septteamuc was demonstrated in four of eight cases by Meunier in the 
cultivation of influenza bacilli from the circulating blood. 

Peritonitis is rare. There have’been a few cases published, only one, so far 
as I know, by Hill and Fisch, in which the bacillus was demonstrated in the 
exudate. 

Chole lithiasis may follow an attack. Influenza/bacilli were demonstrated 
in pure culture in the pus from the gall-bladder by Heyroosky. 

The increased prevalence of appendicitis has been attributed to influenza. 

• V arious r enal affections have been noted. G. Baumgarten has called atten¬ 
tion to the frequency of nephr itis. Orchitis has been also seen. Herpes is 
common. A diffuse^erythema sometimes occurs, occasionally purpura. Ca¬ 
tarrhal conjunctivitis is a frequent event. Iritis, and in rare instances optic 
ncurjiis % have been met with. Acute otitis media is a common complication. 

I have seen severe and porsistenf vertigo follow influenza, probably from 
involvement of the labyrinth. Bronchiectasis may follow. I have seen sev¬ 
eral cases; in a recent,fatal out ?of three years’ duration the bacilli were pres¬ 
ent in the sputa. 

Since the late sotterp epidemics' it has been the fashion to date various 
ailments or chronic i^fcealth from influenza. In many cases this is correct. 
It is astonishing the niiqjb^j of people who have been crippled in health for 
years after an attack. 

Diagnosis. —During a pandemic the cases offer but slight difficulty. The 
profoundness of the prostration, out of all proportion to the intensity of the 
disease, is one of the most characteristic features. In the respiratory form 
the diagnosis may be made by the bacteriological examination of the Bputum, 
a procedure which should be resorted to early in a suspected epidemic. The 
differentiation of the various forms has been already sufficiently considered. 

Treatment. —Isolation should be practised when possible, and old people 
i should be guarded against all possible sources of infection. The secretions, 

[ nasal and bronchial, should be thoroughly disinfected. In every case the 
lisease should be regarded as serious, and the patient should be confined to 
bed until the fever has completely disappeared. In this way alone can serious 
complications be avoided. From the outset the treatment sliouli^ be support¬ 
ing, and the patient should be carefully fed and well nursed. The bowels 
should be opened by a dose of calomel or a saline draught. At night 10 grains 
of Dover’s powder mav be given. At the onset a warm bath is sometimes 
grateful in relieving the pain in the back and limbs, but great care should be 
taken to have the bed well warmed, and the patient should be given after it 
a drink of hot lemonade. If the fever is high and there is delirium, small 
doses of antipyrin lqjiy be given and an ico-cap applied to the bead. The 
medicinal antipyretics should be used with caution, as profound prostration 
sometimes occurs after their employment. Too much stress should not be 
laid upon the mental features. Delirium may lie marked even with slight 
fever. In the ensea-with-.great n ardiac WC ftlrjltfg , b^given 

fogly^and during convalescence strychnia in full doses. 

The intense bronchitis, pneumonia, and other complications should re¬ 
vive their appropriate treatment. The convalescence requires careful man¬ 
agement, and it may be weeks or months before the patient is restored to full 
health. A good nutritious diet, change of air, and pleasant surroundings are 



156 


SPECIFIC INFECTIOUS DISEASES. 


essential. The depression of spirits following this disease is one of ^ts most 
unpleasant and obstinate features! ' 

an. DENGUE. 

( 

Definition. —An acute infections disease of tropical and subtropical re¬ 
gions, characterized by febrile paroxysms, pains in the joints and muscles, an 
initial erythematous, and a terminal polymorphous eruption. 

It is known as break-bone fever from the atrocious character of the pain,* 
and dandy fever from the stiff, dandified gait. The word dengue is sup¬ 
posed to be derived from a Spanish, or possibly Hindostancc, equivalent of 
the word dandy. 

History and Geographical Distribution. —The disease was first regognized 
in 1/79 in Cairo and in Java, where Union described the outbreak in Batavia. 
Tlie description by Benjamin Rush of the epidemic in Philadelphia ill 1780 
is one of the first and one of the very best accounts of tho disease. Between 
1824 and 1828 it was prevalent at intervals in India and in the Southern 
States. S. H. Dickson gives a graphic description of the disease as it appeared 
in Charleston in 1828. Since that date there have been four or five wide¬ 
spread epidemics in tropical countries and on this continent along the Gulf 
States, the last in the summer of 1897. None of the recent epidemics have 
extended into the Northern Stsftes, but in 1888 it prevailed as far north ns 
Virginia. It has prevailed in the Philippine Islands among the United States 
troops and among the natives. 

• Etiology. —The rapidity of diffusion and the pandemic character are tho 

two most important features of dengue. There is no disease, not oven influ¬ 
enza, which attacks so large a proportion of the population. In Galveston, in 
1897, 20,000 people were attacked within two months. Ashburn and Craig 
have shown that it is transmitted by the bite of a mosquito, C ulcx fall m m. 
The specific germ is still undetermined, but is probably ultra microscopic. 

As the disease is rarely fatal, no observations have been made upon its 
pathological anatomy. 

Symptoms. —The period of incAatiamis from three to five days, during 
which the patient feels well. The attack) sets in suddenly with hcadaehq, chilly 
feelings, anti intense aching pains in the joints and muscles, c'fhe tempera¬ 
ture rises gradually, and may reach 100° or 107°..'* The pulse is rapid, ami 
•there are the other phenomena associated with acute fever—loss of appetite, 
coated tongue, slight nocturnal delirium, and’concentrated urine. The face 
has a suffused, bloated appearance, the eyes arc injected, n ml* the visible mu¬ 
cous membranes are flushed.* There is a congested, orvtjjematnus state of the 
skin. Rushs description of the pains is worth quoting, as in it the epithet 
break-bone occurs in the literature for the first time. "The pains which 
accompanied this fever wore exquisitely severe in the head, back, and limbs. 
The pains in the head were sometimes in the back parts of it, and at other 
times they occupied only the eyeballs. Tn some people the pains were so acute 
in their backs and hips that they could not lie in bed. In others, the pains 
affected the neck and arms, so as to produce in one instance a difficulty of 
moving the fingers of the right hand. They all complained more or less of a 
soreness in the seats of these pains, particularly when they occupied the bead 
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and eyeballs. A few complained of their Heidi being sore to the touch in every 
part of the body. From these circumstances the disease was sometimes be¬ 
lieved to be a rheumatism, but its more general name among all classes of 
people was the break-bone fever,” The large and small joints arc affected, 
sometimes in succession, and become swollen, red, and painful. In some cases 
cutaneous liypcraasthesia has been noted, llaonorrlrfige from the mucous mem¬ 
branes was noted by Bush. Black vomit has also been described by several 
sbservers. * 

The fever gradually reaches its maximum by the third or fourth day; the 
patient then enters upon the apyretic period, which may last from two to 
four days, and in which he feels prostrated and stiff. A second paroxysm 
of fever then occurs, and the *pains return. In a large number of cases an 
eruption? is common, which, judging from the description, has nothing dis¬ 
tinctive, being sometimes macular, like.that of measles, sometimes diffuse and 
scarlatini form, or papular, or^iehen-like. In other instances the rash has 
been described as urticarial, or qven vesicular. The rash may persist for a 
month after the symptoms liave disappeared (Woolley). Certain writers de¬ 
scribe inflammation and hyperajmia of the mucous membrane of the nose, 
mouth, and pharynx. Enlargement of the lvmph-glands is not uncommon, 
and may persist for weeks after the disappearance of the fever. Convalescence 
is often protracted, and there is a degree of jnental and physical prostration 
out of all proportion to the severity of the primary attack. The pains in 
the joints or muscles, sometimes very local, may persist for weeks. Bush 
refers to the former, stating that a young lady after recovery said it should 
be called break-heart, not break-bone, fever. The average duration of a mod¬ 
erate attack is from‘seven to eight days. Dengue is very seldom fatal. Dick¬ 
son saw three deaths in the Charleston epidemic. 

Complications arc rare. Insomnia and occasionally delirium, resembling 
somewhat the alcoholic form, have been observed, and convulsions in children. 
Atrophy of the muscles may occur after the attack (Woolley). A relapse nifty 
occur even as late as two weeks. 

Diagnosis. —The diagnosis of the dise^e, prevailing as it does in epidemic 
form and attacking all classes indiscriminately, rarely offers an v» special diffi¬ 
culty. Isolated cases might be mistaken at first for acute rheumatism. The 
important question of the differentiation between yellow' fever, and dengue 
will lx> considered later. 

Treatment. —This is entirely symptomatic. Quinine is stated to be a 
prophylactic, bi\t on insufficient grounds. Hydrotherapy may be employed 
to reduce the fever. The salicylates or antipyrin may be tried for the pains, 
which usually, however, require opium. During convalescence iodide of potas¬ 
sium is recommended for the arthritic pains, and tonics are indicated. 


XIV. CEREBRO-SPINAL FEVER. 

Definition. —An ia£cciiQU&. disease, occurring sporadically and in epi d e m ¬ 
ics, caused by the diploeoee t ti mtraaalhiln ris, characterized by inflammation 
°f the eerebro-spinal meninges and a clinical course of great irregularity. 

Tha-affection is also known by the names of jngligmmt-pnrpuric fever. 
Petechial ,fever, and spotted fever. 
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History. —Vieusseux first destribed a small outbreak in Geneva ?n 1805. 
In 1806 L. Danielson and E. Mann (Medical and Agricultural Register, Bus- 
ton) gave an account of “ a singular and very mortal disease which lately 
made its appearance in Medfield, Mass.” 1'he Massachusetts Medical Soci¬ 
ety, in 1809, appointed James Jackson, Thomas Welch, and J. C. Warren to 
investigate it. Elisha North’s little book (1811) gives a full account of the 
early epidemics. StillC’s monograph ( 18 (h) and the elaborate section in 
vol. i of Joseph Jones’ works contain details of the later 'American outbreaks, 
In his Geographical Pathology, ITirseh dhidos the outhreiiks into four peri¬ 
ods: From 1805 to 1830, in which the disease was most prevalent through¬ 
out the United States; a second period, from 1837 to 1850, when the disease 
prevailed extensively in France, and there were*a few outbreaks in the United 
States; a third period, from 1851 to 1871, when there were outlfreak> in 
Europe and several extensive epidemics in America. During the Civil War 
there were comparatively few cases. It prewyled extensively in Ihe Ottawa 
Valley early in the seventies. In the fourth period, from 1875 to the pre-ent 
time, the disease has broken out in a great many regions. During the pa«t 
fifteen years there have been localized outbreaks in many lands. In the United 
States, during 1898—"00, it prevailed in mild form in 27 states. Since 18!i!) 
there have been extensive outbreaks in Sile-ia, and in the cities of the United 
States on the Atlantic coast. In New York in 1001-5 there were 6,755 cu-e* 
and 3,455 deaths. In the British Isles there have been epidemics in Glasgow 
and Belfast, and a few scattered outbreaks. In Glasgow in 1907 there were 
nearly 1,000 cases with 595 deaths (Chalmers). In Belfast in the 18 months 
ending June, 1908, there were 725 cases with 518 deaths (Robb). 

Etiology.—Cerobro-spinal fever ' occurs in«i>pidemit and in 1 sporadic 
forms. The epidemics are localized, occurring in certain regions, and arc 
rarely very wide-spread. As a rule, c oun tr y dis tricts have been more alllicteil 
'i5an cities. M utiug .districts and seaports have suffered most severely.- The 
outbreaks have occurred most frequently in the winter and spring. The con¬ 
centration of individuals, as of troops in large barracks, seems to be a spe< ml 
jfaetor, and epidemics on the Continent show how liable recruits and young 
soldiers are*to the disease, iln civil life children and young adults are 
most susceptible. Of Koplik’s 77 eases 60 per cent were under two year.- of 
age.J Over-exertion, hyig marches in the beat, depressing mental and bodily 
^unwinding*, and the misery and squalor of the large tenement house- in 
cities are predisposing causes. The disease seems not to be directly coii- 
tagjpus, and is probably not transmitted by clothing or the Qxcretions. 0 is 
very rare to have more than pne or two eases in a bouse, and in a city epidemic 
the distribution of the cases iR very irregular. Councilman has found live 
instances in which the same individual is reported lo have had the dism-i 
twice.fr M enin gitis carriers, persons who ha.vc-tkc.gcnnJn- their Throats m 
n£S£8, but who are themselves unaffected, play an important role in transmit 
ting the disease. 

Spora di c ceeebro-fipinal fever occurs in all the larger -cities and in d« 
country districts of America. The disease lingers in-a city indefinitely ad 1 " 
an outbreak, and inTloston, Philadelphia, and Baltimore a moderate nmiibc 
of cases occur every year. The.meningitis in children, known as the siwpl' 
or-patttTvrMmiOr is the sporadic form. It lias two suggestive features o 
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similarity in the! s easonal incidence and in tlw if not that. q«bph rawwpr Still 
determined the i dentit y of the organism with the mfiningnrfmiP and the 
view has been eonfirmeiTby KTopHK and many others. Houston and Rankin 
claim that while the cultural peculiarities are the same, the sporadic form 
differs in its opsonic and agglutinating powers. The studies of Stuart McDon¬ 
ald and others suggest that it is an attenuated fomi of the gjerni. 

Bacteriology. —In 1887 Wcichselbaum described an organism, the Diplo- 
n-yxug.iatr<U£llularis'meniugitidis, which was probably the same as one pre¬ 
viously found by LeSchtenstern. In the tissues the organism is almost eoa- 
'stanily. within the polynuclear leucocytes. In cultures it has well-character¬ 
ized features, and is distinguishable from the pneumococcus. Since Weichsel- 
bauni’s observations this organism has been met with in all carefully studied 
epidcmicWof the disease. The studies of Councilman in Boston and the numer¬ 
ous observers in the Glasgow, Belfast, New York, and Silesian epidemics have 
continued the constancy of tbisrorganism in the disease. Three important 
facts have been brought out—tlm-presence of the geim in fully half the cases 
in the naso-pbaryux. the existence of it in healthy contacts, and the prepara¬ 
tion of a curative scrum, to be referred to later. 

Morbid Anatomy.— tin malignant cases there may be no characteristic 
changes, the brain and spinal cord showing only extreme congestion, which 
was the lesion described by Vieiisseux. In a majority of the acutely fatal 1 
cases death occurs within the first week. There is intense injection of the 
pia-arachnoid. The exudate is usually fibrino-purulcnt, most marked at the 
base of the brain, where the meninges may be greatly thickened and plastered 
over with it. On the cortex there may be much lymph along the larger fissures 
and in the sulci; sometimes the entire cortex is covered with a thick, purulent 
exudate. It deserves to be recorded that Danielson and Mann made five autop¬ 
sies and were the first lo describe “ a fluid resembling pus between the dura 
and pia mater.” The cord is always involved with the brain. The exudate is 
more abundant on the posterior surface, and involves, as a rule, the dorsal 
and lumbar regions more than the cervical portion. 

/ In the more chronic cases there is general thickening of the meninges and 
Mattered yellow patches mark where the exudate has been. ^The wmtvicles in 
the acute cases are dilated and contain a turbid fluid, or in the posterior 
cornua pure pus. In the chronic eases the dilatation may be very great. The 
’tram substance is usually a little softer than normal and has a pinkish tinge; 
oci of haemorrhage and of encephalitis may be found..! The cranial- nerves are 
lauaHy. iaxaLved, particularly the second, fifth, seventh, and eighth. The 
final nerve roots arc also found imbedded in the exudate. 

Microscopically, the exudate consists largely* of polynuclear leucocytes 
ilosely .packed in a fibrinous material. In sonic instances there are foci of 
indent infiltration and haemorrhage. The neuroglia cells are swollen, with 
argo, clear, and vesicular nuclei. The ganglion cells show less marked changes. 
Diplococci are found in variable numbers in the exudate, being more numer- 
1118 inthe brain than in the cord. 

Lesions in Other farts.—In one of the Boston cases, examination of the 
"asal secretion during life showed diplococei, and in this instance there was 
found post mortem a po^loni. infiltration of the mucous membrane. In two 
°&er cases this .membrane was normal. 
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Litres.—Pnggmonia and pkurisy have been described in the dispute. 
Councilman reports that in the recent epidemic in 13 cases there was con¬ 
gestion with cedenia, in T bronelio-pneumonia, in 2 characteristic croupous 
pneumonia with pneumococci; in 8 pneumyuia due to the diplococcus intra- 
cellularis was present. 

Si'LKHX.—The organ'varies a good deal in size. In only three of tlie 
Boston fatal cases was it found much enlarged. The liver is rarely abnormal. 
Acute nephritis is sometimes present. The intestines show somejpmes swelling, 
of the follicles. 

Symptoms.—Oases differ remarkably in their characters. Many different* 
forms have been described. These are perhaps best grouped into three classes; 

1. Malign a vr Form. —This fulminant or apoplectic tope is found with 
variable frequency in epidemics. It may occur sporadicmly. The onset is 
sudden, usually with violent chills, headache, somnolence^ miasms in the mus¬ 
cles. great depression, moderate elevation oj^ temperaturij; and feeble puU>. 
which may fall to fifty or sixty in the minute. Usually a purpuric rash de\cl¬ 
ops. In a Philadelphia case, in 1SS8, a young girl, apparently quite well,, 
died within twenty hours of this form. There are easel on record in which 
death has occurred within a shorter time. Stille tells of a child of five jean., 
in whom death occurred after an illness of ten hours; and refers to a wise 
reported by Gordon, in which the entire duration of the illness was only five 
hours. Two of Yieusseu.x's cases died within twenty-four hours. 

2. OiiDiXAKY Foum. —The stage of incubation is not known. The disease 
usuallyt sets in-suddenly. There may be premonitory symptoms: 'headache, 
pains in the back, and loss of appetite. More commonly, the onset is with 
headache, severe-chill, and vomiting. The temperature fises to 101° or to - ’ 0 
The pulse is full and strong. An early and important symptom is a'painful 
stiffness of the muscles of the neck. The headache increases, and there are 

/photophobia and great sensitivem -s to noises. Children become verrurriliibk* 
and restless. In severe eases the eoutraelion of the mtiseles of the neck sets 
i‘ip. early, the head is drawn hack. and. when the mtiseles of the hack arc 
also involved, there is-ortho tonos, which is more common than opisthotonus. 
The pains fn the hack and in the limb- may lie very severe. The motor swnp-i 
toms are most characteristic. 1 . Tremor of the muscles may he present, with 
tonic or clonic spasms in the amis or leg', Itigidity of the muscles of the 
back or neck is very common, and the patient lies with the body stiff and the 
head drawn so far back jtliat the occiput may he between the shoulder-blades. 
Except in early childhood convulsions are not common. ^Strabismus is a 
frequent and important symptom. Spasm of the muscles of the face may niso[ 
occur. Cases have been described in which the general rigidity and stillu 0 ' 8 
was such that the body could ho moved like a statue. Paralysis of the trunk 
muscles is rare, hut paralysis of the mtiseles of the eye and the face is ant 
uncommon. [ 

Of sensory, symptoms,) headache is the most dominant and persists from! 
the outset. It is chiefly in the hack of the head, and the pain extends into 
the neck and back. There may be (great sensitivenessi along the spine, and i® 
many cases there is gencraUiyperaestliesi a. 

The.ps yc .hka l symptoms arc pronounced, t Delirium occurs at the onset 
occasionally of jx-furious and maniacal kind. The patient may display at the 
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turf marked erotic symptoms. Ttie delirium gives place in a few days to 
tupox, which, as the effusion increases, deepen* to coma. 

The temperature is irregular and variable, ltcmissions occur frequently, 
ud there is no uniform or typical curve during the disease. In some instances 
Here has been little or no fever.* In others the temperature may reach 105° 

,(• 100°, or, before death, 108°. The, pulse may be very rapid in children; 
ii adults it is at first usually full and strong. In some cases it is remark- 
lily slow, may <iot be more than fifty or sixty in the minute. Sighing 
’aspirations and Q)»yne-Stokes breathing are met with in some instances, 
biless there is pneumonia the respirations are not often increased in 
requency. 

The cutaneoua-symptoms of,the disease are important. Herpes occurs with 
i frequency almhn equal to that in pneumonia or intermittent fever. The 
jietechial rash, w^flch lias given the name spotted fever to the disease, is very 
variable. Stilld rajjtes that of !)8 cases in the Philadelphia Hospital, no erup¬ 
tion was observed in 37. In tfic Montreal cases petechia} and purple spots 
Mere common. They appear to have been more frequent in the epidemics on 
tins continent than in Europe. The petechia; may be numerous and cover the 
entire skin. An erythema or dusky mottling may bo present. In some in¬ 
stances there have been rose-colored hyperaonie spots like the typhoid rash. 
Urticaria or erythema nodosum, ecthyma, pemphigus, and in rare instances 
gangrene of the skin have been noted. 

Leueocvtosis is an early and constant feature, and ranges from 25,000 to 
4U.O00 per cubic millimetre. It persists even in the most protracted cases. 

In one of our cases the diploeoceus intracellularis was isolated from the blood 
daring life. . 

As already stated, vomiting may be a special feature at the onset ; but, as 
a rule, it gradually' subsides. In some instance-, however, it persists and 
becomes the most serious and distressing of the symptoms. Diarrhoea is not 
common. The bowels are usually confined. The abdomen is not tender. In 
the acute form the spleen is usually enlarged. 

The urine is sometimes albuminous and the quantity may be increased. 
Glycosuria has lieen noted in some instances, and in the maljgnant types 
hii'iualuria. 

The course of the disease is extremely variable. Ilirsch rightly states that 
it may rauge between a few hours and several months. More than half of the 
deaths occur within the first five days. In^favorable eases, after the symptoms i 
hav e persi sted for five or six days, improvement is indicated by a lessening of 
tlu 1 spasm, reduction of the fever, and a return of tin 1 intelligence. A s u d d en 
fall in the temperature is of bad omen, Cou\jilfc*eenco is extremely tedious, 
and may be interrupted by complications and sequela; to be noted. ^ 

3._ Anomalous l'oints. 

(n) Abortive Type .—The attack sets in with great severity, but m a day 
or two the symptoms subside and convalescence is rapid. Striimpell would 
di-linguish between this abortive variety, which begins with such intensity, 
and the mild ambulant cases described by certain writers. He reports a case 
in which the meningeal symptoms set in with the greatest intensity and per- 
si-ted for four days, the temperature rising to 105.0° E. On the fifth day 
fHc patient entered upon a rapid and satisfactory convalescence. In the mild 
12 
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cases, as distinguished from tlie # abortive, (the patients complain of kead|cls' t 
nausea, sensations of discomfort in the baek and limbs, and stiffness in the 
neck. There is little or no fever, and only moderate vomiting. These cars 
could be recognized only during the prevalence of an epidemic. 

(&) Jin Intermittent Type has been observed in many epidemics, and i s 
recognized by von Ziemssen and Stille. It is characterized by exacerbations 
of fever, which tnay recur daily or every second day, or follow a curve of an, 
intermittent or remittent character. The pyrexia resembles that of pya-mni 
rather than, malaria. 

(c) Chronic Form .—Heubner states that this is a relatively fre<|iu'ut 
form, though it does not seem to be recognized by many writers on the subjoin. 
An attack may beiprotracted for from two tp flu* or even six months, and 
may cause the most,intense marasmus. It is characterized by ayeries*of recur¬ 
rences of the fever, and may present the most complex symptomatology. It 
is not improbable that in these protracted cases chronic, hydrocephalus or 
abscess of the brain is present. This form (toilers distinctly from the inter¬ 
mittent type. Three eases in our series were of this chronic form; in one 
the disease persisted for ninety days. 

Complications.—Pleurisy, pericarditis, and parotitis are not uncommon 
, Pneumonia is described as frequent in certain outbreaks. Immermann 
found, during the Erlangen epidemic, many instances of the combination of 
pneumonia with meningitis, but it docs not seem possible to determine whether, 
in such cases, pneumonia is the primary disease and the meningitis seeondaiv, 
or vice versa. The frequency with which inflammation of the meninges of 
the brain complicates pneumonia is well known. Councilman suggest' that 
the pneumonia of the disease is not the true croupous form, but due to the 
diplococcus meningitidis. This was found in eight of the Boston cases, ami 
in one it was so extensive that it could have been mistaken for the ordinary 
croupous pneumonia, i'erebro-spinal fever sometimes prevails extcnsiviiv with 
ordinary pneumonia, as in New York in the winter of ltMW-'Ot. AWur /is 
has been the most frequent complication in certain epidemics. Many joints 
are affected simultaneously, and there are swelling, pain, and exudation, some¬ 
times serous, sometimes purulent. This was first observed by James Jack- 
v spn, Sr., in the epidemic which he described^Jfntwitt# is rare. 

Headache.may persist for months or years after an attack. Clwonic hydro¬ 
cephalus occurs in certain instances in children. The symptoms of this arc 
lr K paroxysms of severe headache, pains in the neck and extremities, voiuitiii-'. 
loss of consciousness, convulsions, and involuntary discharges of fares and 
urine” (von Ziemssen). Mental feebleness and aphasia have occasionally 
been noted. 

Paralysis of individual cranial nerves or of the lower extremities mav per¬ 
sist for some time. In some of these eases there may bo peripheral neuriti-. 
as Mills suggested. 

Special Sensei.— Eye. —Optieneuritis may follow involvement of the none 
in the exudation at the base. Acute papillitis was found in 6 out of 40 ears 
tetatnined by Randolph. The inflammation may extend directly into the eve 
along the pia-arachnoid of the optic nerve, causing purulent chowidosirti ! ' 
.•or even keratitis. A neuritis of the fifth nerve may be followed by keratin 
aid purulent conjunctivitis. 
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I JJab.—D eafness very often follows infhynmation of the labyrinth. Otitis 
media, with mastoiditis, may occur from direct extension. In 04 eases of 
meningitis which recovered, Moos found that 55 per cent were deaf, lie sug¬ 
gests that the abortive form of the disease may be responsible for many cases 
of early acquired deafness. In'children this not infrequently leads to deaf- 
mutism. Von Ziemssen states that in the deaf and dumb institutions of Bam¬ 
berg and Nuremberg, in 18T4, a majority of the pupils had become deaf from 
epidemic ccrcbro-spinal meningitis. 

Nose. —Coryza? is not infrequent early in the disease, and Striimpell says 
that in many of his cases nasal catarrh preceded the meningitis. He suggests 
that the latter may be caused by infection from the nose. Certainly the nasal 
secretion appears frequently to, contain the diplocoeci—in 18 cases examined by 
Seherret, and in 10 out of 15 of the Boston eases. 

Diagnosis.—Much has been done of late to enable the practitioner to 
recognize definitely the existence! of meningitis and of the various forms. 

(a) The fever, headache,’delirium, retraction of the neck, tremor, and 
rigidity of the muscles are most important signs. As already mentioned, in 
the meningitis of ccrebro-spinal fever the spinal symptoms are very much 
more marked than in the other forms. One has constantly to bear in mind 
that certain cases of typhoid fever and of pneumonia closely simulate cerebro-- 
spinal meningitis. Ixuig ago Stokes made the wise observation that “ there is\ 
no single nervous symptom which may not and does not occur independently I 
of any appreciable lesion of the brain, nerves, or spinal cord. 

(5) Among the special diagnostic features may be mentioned: 

liman no Btmi—When the thigh is flexed nt right angles to the abdomen, 
the leg can be extended upon the thigh nearly in a straight line. If menin¬ 
gitis be present, strong contractures of the flexors prevent the full extension 
of the leg on the thigh. 

Lumhau Puncture. —The procedure is quite harmless, and in a majority 
of the cases can be done without general anaesthesia, with the aid of a" local 
freezing mixture. As a rule, it is best in children to give a whiff or two of 
chloroform. The patient is turned on the right side with the baok bowed, the 
knees drawn up, and the left shoulder forward. As a rule, thofc is no diffi¬ 
culty in finding the spinal processes, and with the thumb or index finger of 
the left hand as a guide, a small aspirator needle or that of .the antitoxin 
syringe is inserted to one side of the median line and thrust deeply into the 
third lumbar interspace in an upward and inward direction. At a variable* 
di.-dance, according to the age and musculature, the needle enters the spinal 
canal—about two and a half centimetres in infants and from four to six centi¬ 
metres in adults. 

The fluid runs, as a rule, drop by drop, and when meningitis is present 
it is usually turbid, sometimes purulent, occasionally bloody. Meningitis 
muy~be present with a clear fluid. The pressure under which the fluid 
flows may reach 2.50-300 mm., the normal being about 190 mm. Cover- 
glass preparations should be made and studied, and the character of the 
organisms carefully noted. The cover-slip preparations may give the 
diagnosis at once. In acute cases of cerebro-spinal fever the organisms 
may be present in large numbers. There is rarely any difficulty in de¬ 
termining between the pneumococcus and the diplococcus intracellularis. 
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Should the fluid be sterile and tuberculosis suspected, a guinea-pig caayjbo 
inoculated. 

Prognosis. —Hirscli states that the mortality has ranged in various epi¬ 
demics from 20 to 76 per cent. In-ehildren the death-rate is much higher 
than in adults. ' 

Treatment.—The high rate of mortality which has existed in most epi¬ 
demics indicates "the futility of the various therapeutical agents which ha\e 
been recommended. When we consider the nature of the local disease and 
the fact that, so far ns we know, tuberculous and other ^condary forms of 
cerebro-spinai meningitis are invariably fatal, we may wonder rather that 
recovery follows in any ease. 

In strong robust patients the 'local abstraction of blood by wet cups on 
the najie of the neck relieves the pain. General bloodletting is raraly indi¬ 
cated. Cold to the head and spine, which was used in the first epidemics by 
New England physicians, is of great service. LA bladder of ice to the head, 
or an ice-cap, and the spinal ice-bag may be*continuously employed. The 
•Jatter is very beneficial. Hydrotherapy should be systematically used, in the 
form of the tub bath, as recommended by Aufreeht. Xetter speaks 

highly of its good effects, and we have also seen it do good. It may be given 
every third hour. If any counter-irritation is thought necessary, the skin of 
the hack of tlie npek may be lightly touched with thef l’aquelin thermocautery. 
Blisters, which have been used so much, are of doubtful benefit. '/The lumbar 
puncture seems helpful in eases with coma or convulsions, and in any case it 
does no harm. Of internal remedies opium may he given freely, liest as mor¬ 
phia hypodermically. Mercury has no special influence on meningeal inflam¬ 
mation. Iodide of potassium is warmly recommended by ijpme writers. Quin¬ 
ine in large doses, ergot, belladonna and Calabar bean have had advocates. 
Bromide of potassium may be employed in the milder cases, but it is not so 
useful as morphia to gontrol the spasms, lntraspinal injections have been 
tried, and in one of our cases Cushing opened and drained the spinal canal. 
Diphtheria antitoxin has been used with success in the recent New York 
epidemic. 

A serum Jias been prepared and has been used with encouraging success. 
Flexiier recommends doses of 30 ee. of his serum to be injected directly into 
the spinal meninges after the withdrawal of 50 ee. of cercbro-spinal fluid. Of 
400 cases thus treated, collected by Elexner and Jobling, 293 recovered. 

T’he diet should lie nutritious, consisting of milk and strong broths whilp 
the fever persists. Many cases are very difficult to feed, and Heubner recom¬ 
mends forced alimentation with the stomach-tube. The casts seem to bear 
stimulants well, and whisky* or brandy may be given {reely when there are 
signs of a failing heart. 

XV. LOBAR PNEUMONIA. 

(Croupous or Fibrinous Pneumonia; Pneumonitis; Lung Fewer.) 

Definition. —An infectious disease characterized by inflammation of the 
lungs, toxaemia of varying intensity, and a fever that usually terminates by 
crisis. Secondary infective processes are common. The Micrococcus lamro- 
lotus of Fraenkel is present in a large proportion of the cases. 
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(History. —The disease was known to Qjjjjjoctates and the old Greek physi¬ 
cians, by whom it was confounded^ with pleurisy. Among the ancients, Are- 
taeus gave a remarkable description. ■ “ Ituddy in countenance, but especially 
the cheeks; the white of the eyefj very bright and fatty; the point of the nose 
flat; the veins in the temples and neck distended; loss of appetite; pulse, at 
first, large, empty, very frequent, as if forcibly accelerated; heat indeed, exter¬ 
nally, feeble, and more humid than natural, but, internally, dry and very hot, 
]>y means of which "the breath is hot; there is thirst, dryness of the tongue, 
desire of cold air,aberration of mind; cough mostly dry, but if anything be 
brought up it is a frothy phlegm, or slightly tinged with bile, or with a "very 
florid tinge of blood. The blood-stained is of all others the worst.” At the 
end of the seventeenth and the beginning of the eighteenth century Morgagni 
and Valsalva made many accurate clinical and anatomical observations on the 
disease. Our modern knowledge'dates from Laennec (1810), whose masterly 
description of the physical signs, and morbid anatomy left very little for subse¬ 
quent observers to add oj modify. 

Incidence.—One of the most wide-spread and fatal of all acute diseases,- 
pneumonia has become the “ Captain of the Men of Death,” to use the phrase 
applied by John Bunvan to consumption. In England and Wales in 1903 
there were 40,725 deaths from this cause; 13,208 were attributed to lobar 
pneumonia, 17,425 to broncho-pneumonia, 10 to epidemic pneumonia, 216 
to septic pneumonia, while 19,809 were registered as from pneumonia without 
further qualification. In 1902 there were 20,520 deaths from all forms of 
pneumonia, 21,023 in 1901, and 20.147 in 1900. The total number of deaths 
rose above 20,000 in 1890 and 1891 after the influenza, and fell again in 1894 
to 18,000 (Tatham)s The United States Census Report for 1900 gives 106.1 
deaths from pneumonia per 1,000 deaths, against 90.6 in 1890 and 83.30 in 
1880. An apparent increase is noted in the larger cities, particularly New 
York and Chicago. In Greater New York in 1904, c«t of a total of 42,700 
deaths, there were 8,360 deaths from pneumonia, 19.5 per cent, against 16.5 
per cent in 1903, 17 per cent in 1902, 16 per cent in 1901, and 14.7 per cent 
in 1898. In Chicago for the year 1903, out of a total of 28,914 deaths, 4,629, 
or 16 per. cent, were from pneumonia, an increase of 18 per cent since the 
pear 1900 (Reynolds). 

Etiology.—A ue.—T o the sixth year the predisposition to pneumonia is 
marked; it diminishes to the fifteenth year, but then for each subsequent 
decade it increases. For children Holt’s statistics of 500 cases give: First 
year, 15 per cent; from the second to the sixth year, 62 per cent; from the 
seventh to the eleventh year, 21 per cent; from the twelfth to the fourteenth 
year, 2 per cent. Lobar pneumonia has been met with in the new-born. The 
elation to age iB well shown in the last U. S. Census Report for 1900. The 
death-rate in persons from fifteen to forty-five years was 100.05 per 100,000 
°f population; from forty-five to sixty-five years it was 263.12; and in per¬ 
sons sixty-five yearB of age and over it was 733.77. Pneumonia may well 
be called the friend of the aged. Taken off by it in an acute, short, not 
often painful illness, the old man escapes those “ cold gradations of decay ” 
80 distressing to himself and to his friends. 

Sex.— -Males arc more frequently affected than females. 

Race.t—I n the United States pneumonia is more fatal in negroes than 
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among the 'whites. Among the farmer, at ^the Johns Hopkins Hospkal, |he 
mortality was rarely under 30 per cent, against an average of about 35 per 
cent in the latter. 

Social Condition. —The disease is morc^ coinmon in thc-dUes. Individ¬ 
uals who are much exposed to hardship and cold are particularly liable to ttyj 
disease. Newcomers and immigrants are stated to be less susceptible than 
native inhabitants. 

Peksonal Condition. —Debilitating causes of all sorts render individuals 
more susceptible. Alcoholism is perhaps the most potent predisposing .factor." 
Bobust, healthy men are, however, often attacked. _ 

Pbevious Attack. —No other acute disease recurs in the same individual 
with such frequency. Instances are on record, of individual^ who have had 
ten or more attacks. The percentage of recurrences has been placed.as high 
as 50. Netter gives it as 31. and ho has collected the statistics of eleven 
observers who place the percentage at 20.8: Among the highest figurtfc for 
recurrences are those of Benjamin llusli, 28, dnd Andral, 10. 

Trauma—Contusion-pneumonia. —Pneumonia may AaUow directly upon 
injury, particularly of the chest, without necessarily any lesion of the Jung. 
Litten gives 4.4 per cent, Stern 2.8 per cent. There have been several well- 
marked cases at the Johns Hopkins Hospital. Stern describes three clini¬ 
cal varieties: first, the ordinary lobar pneumonia i'ollowiM a contusion of the 
chest wall; secondly, atypical cases, with slight l'e\cr and rfllvery characteristic 
physical signs; thirdly, cases with tin* physical signs and features of broncho¬ 
pneumonia. The last two varieties have a favorable prognosis. According to 
Ballard, workers in certain phosphate factories, where they breathe a very 
dusty atmosphere, are particularly prone to pneumonia., 

Cold has been for year- regarded as an important etiological factor. The 
frequent occurrence of an initial chill has been one reason for this widespread 
belief. As to the clos<j association of pneumonia with exposure there can lie 
no question. Wo see the disease occur either promptly after a wetting or a 
chilling due,to some unusual exposure, or come on after an ordinary catarrh 
of one or two day’s duration. Cold is now regarded simply as a factor in low¬ 
ering the resistance of the bronchial and pulmonary tissues. 

Climate and Season. —Climate does not appear to have very much influ¬ 
ence, as pneumonia prevails equally in hot and cold countries. It is stated to 
be more prevalent in the Southern than in the Northern States, but an exam¬ 
ination of the Census Eeports shows that there is very little difference in the 
various state groups. 

Much more important is the influence of season. Statistics are almost 
unanimous in placing the higliest incidence of the disease in the winter and 
spring months. In Montreal, January, the coldest month of the year, but 
with steady temperature, has usually a comparatively low death-rate from 
pneumonia. The large statistics of Seitz from Munich and of Seibert of Neff 
York give the highest percentage in February and March. 

Bacteriology of Acute Lobar Pneumonia. —(a) Micnoooccua. lanokoi.a- 
tus, Pneumococcus oh Dirtococcus pneumoniae or Fhaenkel and Wek'U' 
selbaum. —In September, 1880, Sternberg inoculated rabbits with his ( ' wn 
saliva and isolated a micrococcus. The publication was not made until A|"'»l> 
1881. Pasteur discovered the same organism in the saliva of a child dead 
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o i lfrdrojjhobia in December, 1880,) and the priority of the discovery belongs 
to him, as his publication is dated, January, 1881. There was, however, no 
suspicion that this organism was concerned in the etiology of lobar pneu- 
nioniaj and it was not leally unti^ April, 1884,.that Fraenkel determined that 
the organism found by Sternberg and l’astcur in the saliva, and known as, the 
coccus of sputum septicaemia, was the most frequent germ in pneumonia. 

The organism is a somewhat elliptical, lance-shaped coccus, usually occur- 
, ring in pairs; hence the term diplococeus. It is readily demonstrated in cover- 
glass .preparations with the usual dyes and by the Gram method. About the 
• organism in the sputum a^mpsule can always be demonstrated. Its cultural 
aiuTBioIogical properties present many variations, for a consideration of which 
the student is referred to the text-books on bacteriology. Scarcely any pecul¬ 
iarity issconstant. A large number of varieties have been cultivated. Its 
kinship to Streptococcus pyogenes is regarded by many as very close, but the 
alkaliStsennn-water medium, containing inulin, recommended by His, serves 
to distinguish the pneumococcus from the streptococcus. 

Dislxihrdion imltiie Body. —In the bronchial secretions and in the affected 
l u n g tlic pneumococcus is readily demonstrated in smears, and in the latter 
in sections. By using large quantities of blood (3 to 0 cc.) diluted over 
twelve times with a liquid culture medium, preferably broth, Kinsey was able 
to isolate the pneumococcus from the blood during life in 19 of 25 cases. 

(b) Pneotioco(Pcs Under Other Condition's.—(1) In the Mouth .— 
The studies of the New York Pneumonia Commission have shown that the 
pneumococcus' is present in the months of a large proportion of healthy indi¬ 
viduals, the various observers giving 80 to 90 per cent of positive results. 
The virulence is not always uniform, and Lnngcope and Fox were able to show 
•that the saliva of the same individual increased in virulence during the winter 
months. Some persons always harbor a virulent variety. Buerger at the Mt. 
Sinai Hospital studied the communicability of the orgiiflism from one person 
to another, and it was found repeatedly that normal individuals—i. e., per¬ 
son- in whose mouths tin; pneumococcus was proved by repeated examinations 
to be absent—acquired the organisms by association with cases of pneumonia, 
or with Wealthy persons in whose saliva pneumococci were present- 

(2) Outside the Body. —The viability of the pneumococcus is not great. 
It has been found occasionally in the dust and sweepings of rooms, but Wood 
has shown (New York Commission Report) that the germs exposed to sun¬ 
light die in a very short time—an hour and a half being the limit. Tn moist 
sputum k^it in a dark room the germs lived ten days, and in a badly ven¬ 
tilated room in which a person with pneumonia coughed, the germs suspended 
to the air retained tljeir vitality for several houYs. 

(3) The Pneumococcus in Other Disposes. —The organism is very widely 
distributed, and occurs in many conditions other than croupous pneumonia. 
An acute. septiceemia without local lesion may occur, resembling the typhoid 
septicromia. already described. In a enso reported bv Townsend, a girl, aged six, 
Itod pain in the abdomen, vomiting, and a temperature of 104.2°. There 

no exudate in the throat. She died thirty hours after the onset of the 
B . Vlll ptoms. There was found a general infection with the pneumococcus in 
olon.t, lungs, gpleen, and kidneys. As Rosenau has shown, a bacteriamiio may 
P r °t ede the development of the local lesion in the lungs. In terminal infec - 
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tions the pneumococcus plays antimportanl role. Flexner found it fdur times 
in apute peritonitis, eleven times in acute pericarditis, live times in acute eudo- 
carditis, and three times both in pleurisy and in acute meningitis. 

The germ has been associated with wide-spread epidemics of catarrh of 
the upper air passages, pneumococcus catarrh, almost like influenza, and some¬ 
times with gastro-intestinal disturbances. 

An extraordinary number of local affections are due to the pneumococi us. 
It is a common cause of the primary and secondary 'broiudut*puAuawutii*. 
Infection of the accessory nasal sinuses is most important. Darling found 
them involved in 93 per cent of all pneumococcus infections coming to autopsy 
at Panama. Meningitis may be associated with pneumonia or endocarditis, 
but the so-called primary pneumococcus meningitis is almost always secondary 
to sinus infection, 90 per cent in 35 cases (Darling). Pericarditis,*enduiur- 
ditis, empyema, peritonitis, arthritis, conjunctivitis, otitis may be primary 
infections with this ubiquitous germ. . , 

(c) Bacillus pxeuuonijj of Fuikola.noku.—T his is a larger organism 

than the pneumococcus, and appears in the form of plum]), short rods, it abo 
shows a capsule, but presents marked biological and cultural differences from 
Fraenkel’s pneumococcus. It occurred in 9 of AVeichselbaunTs 129 cases. It 
may cause broncho-pneumonia and other affections, but probably is not a 
cause of genuine lobar pneumonia. The exudate in pneumonias caused by 
this bacillus is usually more viscid and poorer in fibrin than that in diplo- 
coccus pneumonias. * 

(d) Other Organisms.—V arious bacteria may be associated with tlw 
pneumococcus in lobar pneumonia, the most common of these being Strep¬ 
tococcus pyogenes, the pyogenic staphylococci, and Fi>iedlhndcr’s pneumo- 
bacillus; but while these latter may cause broncho-pneumonias, they lane 
not been satisfactorily demonstrated to be other" than secondary invaders 
in lobar .pneumonia.--Likewise the pneumonias caused by Bacillus typham-. 
Bacillus diphtheria, and the influenza bacillus are not to be identified with 
true lobar pneumonia. 

C llJUdfllly , the infectious nature of pneumonia was recognized long before 
we knew anything of the pneumococcus. Among the features whidi favored 
this view were the following: first, the disease is similar to otherTOfections 
incite mode pf outbreak. It may occur in endemic form, localized in certain 
houses, in barracks, jails, and schools. As many as ten occupants of one house 
have been attacked. I have seen three members of a family consecutively 
attacked with a most malignant type of pneumonia. Among the more remark¬ 
able endemic outbreaks is that reported by W. B. Hodman, of Frankfort. K.v- 
In a prison with a population of 735 there occurred intone year 118 cases of 
pneumonia with 25 deaths. The disease may assume epidemic proportions. In 
the Middlesborough epidemic, so carefully studied bv Ballard, there were dS3 
persons attacked, with a mortality of 21 per cent. During some years pneu¬ 
monia is so prevalent that it is practically pandemic. Direct 'contagion I s 
suggested by the fact that a patient in the next bed to a pneumonia case nuw 
take the disease, or 2 or 3 cases may follow in rapid succession in a ward. B 
is very exceptional, however, for nmscs or doctors to. Jbe attaoked. 

Secondly, as in other acute infections, the constitutional symptoms may 
bear nojproportion whatever lolhe severity, of the local lesion.' As is well 
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knolra, S patient may have a very small apex pneumonia which does not seri- 
ouslxjmpair the breathing capacity^ but which may be accompanied wit& the 
niost intense toxic features. 

Thirdly, the clinical course | the disease is that of an acute infection. 
It is the very type of a self-limited disease, running a, definite cycle in a 
way seen only in infectious disorders. 

Conditions Favoring Infection. —Some have already boon* ref erred to, but 
of many we are still ignorant. The one all-important fact, emphasized by 
the work of the New York Commission, is that a majority of us harbor the 
germ in mouth or nose or throat. It has been shown that the virulence varies 
at different periods, and with this may be associated the well-known seasonal 
prevalence of the disease. Some individuals are less resistant, and in no 
other acute disease may so many successive attacks occur in the same person. 
It is notorious that the negro race in the T.'nited States, in Panama, and in 
South Africa shows an extreme susceptibility; on the other hand.'the Chinese 
in the South African compounds show an extraordinary resistance to the 
disease (Porter). Probably for each one of us it is a battle between the 
degree of resistance and the virulence of the organism which we harbor. A 
catarrh of the upper air passages, exposure, alcoholism, etc., weaken the 
defences, and give the ever-present enemy a chance, either for a frontal attack 
in the lungs, in an acute pneumonia, or to make a flanking assault on some 
unprotected region, causing a peritonitis, otitis, sinusitis, etc. 

Immunity and Serum Therapy. —The pneurflocomis docs not produce in 
arijfjtiaj cultures any strong, soluble toxin analogous to the diphtheria toxin 
nr the tetanus toxin, but its poison is contained within the bacterial cells, 
front w hich i t may be extracted in various ways, or it may be set free from 
the (lead or degenerated cocci. The possibility that the pneumococcus may 
secrete a soluble toxin in fhe infected human or animal body may be admitted, 
but of this there is no conclusive demonstration. Bj—the use of living or 
dead pneumococci or their extracts, animals may be vaccinated against this 
organism, so that their blood-serum is capable of protecting susceptible ani¬ 
mals against many times the minimal fatal dose of the virulent pneumococcus. 
Strong matedive serum has thus been obtained from rabbits, torses, asses, 
rows, an W other animals subjected to repeated inoculations with dead and liv¬ 
ing cultures of tire pneumococcus. This specific serum is neither antitoxic 
nor bactericidal. Metelmikoff believes that it acts by stimulating the leuco¬ 
cytes to ingest and destroy the pneumococci, but A. E. Wright and Douglas 
have shown that the protective constituent, which they call an opsonin, enters 
into chemical combination with the cocci, rendering them thereby more read¬ 
ily engulfed and digested by the phagocytes. ‘Neufeld and ltimpau have 
readied a similar conclusion as to the mode of action of this immune serum. 
■M. Wassermann finds that the specific protective substances are formed in 
the hone-marrow, and thence distributed to the blood. There is evidence that 
similar specific substances are produced in human beings infected with this 
0r Kanism, and the crisis of pneumonia is explained by the formation and accu¬ 
mulation of these substances in the body. 

Many trials have been made of the curative value of antipneumococcic 
s^rum in the treatment of pneumonia, the serum made by Pane having been 
must extensively employed. Thus far it has not been shown that this serum 
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influences in anv marked dcgreot the course of the disease in man. Paskler 
claims to have observed favorable results from the use of a polyvalent serum 
prepared according to a method devised bv Bonier, and he advocates its 
employment especially in patients with symptoms of scveie infection. 

Morbid Anatomy—Since the time of Lacnnec, pathologists have recog. 
nized three stages in the intlamed lung: engorgement, red hepatization, and 
gray hepatization. 

1 I n the stage of engorgement the lung tissue is deep*red in color, firmer 
to the touch,°and more solid, and on section the surface is bathed with 
blood and scrum. It still crepitates, though not so distinctly as healthy lung, 
and excised portions float. The air-cells can be dilated by insufflation from 
the bronchus'. The. capillary vessels are greatly distended, the alveolar epi¬ 
thelium swollen, and the air-cells occupied by a variable number Of blood- 
corpn-eles and detached alveolar cells. [» the stage of red hepatization the 
lung tis-iie is .solid, firm, and airless. If thy entire lobe is involved it looks 
voluminous, and shows indentations of the ribs. On section, the surface i- 
drv. reddish-brown in color, and has lo-t the deeply congested appearance 
of the first stage. One of the most remarkable features is_Lhe, friability: in 
striking contrast to the healthy lung, which is torn with ditlieulty. The sur¬ 
face has a granular appearance due to the' fibrinous plugs filling (he air-cells. 
The distinctness of this appearance varies greatly with the size of the alveoli, 
which are about 0.10 mm. in diameter in the infant. 0.15 or 0.1(5 in the adult, 
and from 0.20 to 0.25 in old age. On scraping the surface with a knife a 
reddish viscid serum is removed, containing small granular masses. The 
smaller bronchi often contain fibrinous plug'. If the lung has been removed 
before the heart, it is not uncommon to find solid moulds of clot filling the 
blood-ve"els. Microscopically, the air-cells are seen to he occupied by coagu¬ 
lated fibrin in the mo-lies of which are red blood-corpuscles, mononuclear and 
polynuclear lCucoeyte^eand alveolar epithelium. The alveolar walls are inlil- 
trated and leucocytes are -ecu in the interlobular tis su es, fover-glass prepa¬ 
rations from the exudate, and thin sections show, ii^a rule, the diplmou-i 
already referred Ip, many of which are contained within cells. Staphvloceei 
and streptococci may also be seen in some eases. In the stage of gray liep'ilr.ii- 
tion the tissue has changed from a reddish-brown to a grayish-while color. 
The. surface .is moister. the exudate obtained on scraping is more turbid, the 
granules in the acini are less distinct, and the lung tissue is still.more friahle. 
The air-cells are densely filled with leucocytes, the fibrin network and the 
red blood-corpuscles have largely disappeared. A more advanced condition 
of gray hepatization is that known as purulent in/illratmn, in which the lung 
tissue is softer and bathed with a purulent fluid. Smuil abscess cavities may 
form, and by their fusion larger ones, though this is a rare event in ordinary 
pneumonia. 

Resolution. —The changes in the exudate which lead to its resolution aw 
due to an autolytic digestion by proteolytic enzymes which arc present nnivlt 
more abundantly in gray hepatization than in the preceding stage. Tim dis¬ 
solved exudate is for the most part excreted by the kidneys. By following dm 
nitrogen excess in the urine the progress of resolution may be followed .uni 
even an estimate formed of the amount of the exudate thus eliminated. In 
a study, from my clinic II. W. Cook found in cases of delayed resolution Hmt 
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the Aitro&en excess in the urine (4hich persisted until the lung was clear) 
lias very large, and he suggests thabdelayed resolution may really be a matter 
of continued exudation. , 

General Details of Hie Morbio} Anatomy .—In 100 autopsies, made by me 
at the General Hospital, Montreal, in 51 cases the right lung was affected, in 
32 the left, in 17 both organs. In 27__easgs the entire lung, with the excep¬ 
tion. perhaps, of a narrow margin at the apex and anterior border, was con¬ 
solidated. In 31 casks, the lower lobe alone was involved; in 13 cases, the 
upper lobe alone. When double, the lower lobes were usually affected together, 
but ill three, instances the lower lobe of one and the upper lobe of the other 
were attacked. In 3 cases, also, both upper lobes were affected. Occasion¬ 
ally the disease irtvolves the greater part of both lungs; thus, in one instance 
the left otgan with the exception of the anterior border was uniformly hepa- 
tizeil. while the right was in the stage of gray hepatization, except a still 
smaller portion in the onrrespoujljng region. In a third of the cases, red and 
, gra\ hepatization existed together. Tn 22 instances there was gray hepatiza- 
! turn. As a rule the unaffected portion of the lung is congested or (edematous. 

I When the greater portion of a lobe is attacked, the uninvolved part may be in 
a -t.ite of almost gelatinous (edema. The unaffected lung i' usually congested, 
particularly at the posterior part. This, it 11111-1 be remembered, may bo 
largely due to post-mortem subsidence. The iinintlumed portions are not 
always congested and (edematous. Tin* upper lobe may be dry and bloodless 
wlicii the lower lobe is uniformly consolidated. The average weight of a 
normal lung is about lino grammes, while that of an inflamed organ may be 
.51 mi. 2.000, or even 2.500 grammes. 

The bronchi contifin. as a rule, at the time of death a frothy serous fluid, 
nrelv the tenacious mucus so characteristic of pneumonic sputum. The 
nit on.- membrane is usually reddened, rarely swollen. In the affected areas 
lie smaller bronchi often contain fibrinous plugs. whieh'*tiiay extend into the 
tiger tidies, forming perfect easts. The bioiultial glands are swollen and 
iiai even be soft and^mlpy. The pleural surface of the inflamed lung is 
nvnviably involved when the process becomes superficial. Commonly, there 
s only a thin sheeting of exudate, producing slight turbidity of the mem- 
ii'tiiie \n only two of the hundred instances the pleura was not involved. 
In slime cases the fibrinous exudate may form a creamy layer an inch in tliick- 
tc" A serous exudation of variable amount i- not uncommon. 

Lesions in Other Organs.— The heart, particularly its right chamber, is dis¬ 
tended with firm, tenacious eoagula. which can be withdrawn from the vessels 
K dendritic moulds. In no other acute disease do wo meet with eoagula of 
'iicli solidity. The spleen is often enlarged, though in only 35 of the 100 
e ? M '' "as the weight above 2<>0 grammes. The kidneys show parenchymatous 
welling, turbidity of the cortex, and. in a very considerable proportion of the 
ca-i.-—25 per cent—chronic interstitial changes. 

i’'1'irarJUis is not infrequent, and occurs more particularly with pneu- 
1 "°iua of the left side and with double pneumonia. In 3 of the 100 autop- 
s *''' n was present, and in t of them the lappet of lung overlying the peri- 
tai'dnim with its pleura was involved. ; Eiidoiiinlilis is more frequent and 
%11 'i'ed in 16 of the 100 cases. I 11 5 of these the endocarditis was of the 
8u "ple character; in 11 the lesions were ulcerative. Of 209 eases of malig- 
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nant endocarditis which I collected fromlthe literature, 54 occurred* in pneu¬ 
monia. Kanthack found an antecedent pneumonia in 14.2 per cent of ea«s 
of infective endocarditis. In the recent figures collected by E. F. Wells, of 
.517 fatal cases of acute endocarditis, 22.3 per cent were in pneumonia. It ls 
more common on the left than on the right side of the heart. Of 61 of a ■ 
series of 107 cases of endocarditis in Professor Welch’s laboratory in which 
cultures were made, pneumococci were found in 21. Tn 7 of the cases there 
was a general pneumocoecie infection. Myocarditis and* fatty degeneration «{• 
the heart may be present in protracted eases. 

Meningitis, which is not infrequent, may be associated with malignant 
endocarditis. It was present in 8 of the 100 autopsies. Of 20 cases of menin¬ 
gitis in ulcerative endocarditis 15 occurred in pneumonia. The meningiti- is 
usually of the convex. .* 

Croupous or diphtheritic inflammation may occur in other parts. A croup¬ 
ous colitis , as pointed out by Bristowe, is pot very uncommon. It occurred 
in 5 of my 100 post mortems. It is usually a thin, flaky exudation, mu-t 
marked on the tops of the folds of the mucous membrane. In one case there 
was a patch of croupous gastritis, covering an area 2 by 8 cm., situated to the 
left of thfe cardiac orifice. 

The liver shows parenchymatous changes, and often extreme engorgement 
of the hepatic veins. 

Symptoms. — Course of the Disease ix Typical Cases. —We know hut 
little of the incubation period in lobar pneumonia. It is probably very short. 
There are sometimes slight catarrhal symptoms for a day or two. As a rule, 
the disease,sets in abruptly with a severe chill, which lasts from fifteen to 
thirty minutes or longer. In no acute disease is an initial chill so eon-tunt 
pr so severe. The patient may be taken abruptly in the midst of his work, or 
-way awaken out of a sound sleep in a rigor. The temperature taken during 
the chill shows thatrthe fever has already begun. If seen shortly after the 
onset, the patient has usually features of an acute fever, and complains of 
headache and general pains. Within a few hours there is pain in the -ide, 
often of an agonizing character; a short, dry, painful cough begins, and the 
respirations are increased in frequency. When seen on the second or third 
day, the picture in typical pneumonia is more distinctive than that prc-enled 
by any other acute disease. The patient lies flat in bed, often on the allVci'd 
side; the face is flushed, particularly one or both cheeks; the breathing is 
hurried, accompanied often with a short expiratory grunt; the ala; nasi dilute 
with each inspiration; herpes is usually present on the lip^ or nose p the eyes 
are bright, the expression is anxious, and there is a frequent short cough 
which makes the patient wince and hold his side.* The expectoration is 
blood-tinged and extremely tenacious. The temperature may be 10-1 nr 
105°. The pulse is full and bounding and the pulse-respiration ratio in" 1 ' 1 
disturbed. Examination of the lungs shows the physical signs of consolida¬ 
tion—blowing breathing and fine rales. After persisting for from seven tc 
ten days the crisis occurs, and with a fall in the temperature the patient p""® 
from the condition of extreme distress and anxiety to one of compand''"' 
comfort. 

Special Feature !.—The fever rises rapidly, and the height may be I" 1 ' ” 
105° within twelve hours. Having reached the fastigium, it is remark:' 1 '!, 
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constant.* Often the two-hour temperature chart will not show for two days 
more than a degree of variation. In children and in cases without chill the 
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Chart X.—Fever, Pulse, and Respiration in Lobar Pneumonia. 


is more gradual. In old persons and in drunkards the temperature range 
* lower than in children and in healthy individuals; indeed, one occasionally 
with an afebrile pneumonia. 
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The Cbisis— After the fevjpr has pvjrsisted for from five to nine or ion 
days there is an abrupt drop, known aS ,tli<> crisis, which is one of the-mM 
characteristic features of the disease. The day of the crisis is vamble. It 
is very uncommon before the third day, ajpl rare after the twelfth. 1 
seen it as^early as the third day. From the time of Hippocrates it has 
thought to be'more frequent on the uneven days, particularly the fifth and 
seventh A ^critical rise of a degree or two may occur. In one ca-e the 
temperature rose from 105° to nearly 101°. and then in a few hours tell to. 
normal. Not even after the chill in malarial fever do we see such a prompt 

The usual time is fro 


tave 

iivi^ 


five to twelve 
eight deems 


Ion as 


and rapid drop in the temperature. The usual ume is irout: 
hours, but often in an hour there may occur a tall of six dr 
(S. West). The temperature may be -abnormal after the crisis, §- 
96° or 9'° Usually there is an abundant sweat, and the patient .sink- into 
a comfortable sleep. * The day after the crisis there may be a slight «hUQ! "'“I 
rise A vmulo-crim is not very uncommon, in which on the fifth or mmIi 
day the temperature drops from 1(11° or l<»8° to 103°. and then rises again. 
When the fall takes place gradually within twenty-ftmr hours it is called a 
protracted crisis. If the fever persists beyond the twelfth day, the fall is 
likely to be by lysis. In children this mode of termination is common, and 
occurred in one-third of a series of 183 cases reported by Morrill. Occasion¬ 
ally in debilitated individuals the temperature drops rapidly just before death* 
more frequently there i- an ante-mortem elevation. In eases of delayed reso¬ 
lution the fever may per-ist for -ix or eight weeks. The crisis is the mo-t 
remarkable single phenomenon of pneumonia. \\ ith the fall in the fever dm 
respirations become reduced almost to normal, the pulse slows, and the patient 
passes from perhaps a state of extreme hazard and distress to one of -atVty 
and comfort, and yet, so far as the physical examination indicates, them is 
with the crisis no special change in the local condition in the lung. 

Paix. —There yearly a sharp, agonizing pain, generally referred m tin’ 
region of the nipple or lower axilla of the affected side, and much aggravated 
on deep inspiration and on coughing. It.is associated, os Aret.eus rem.uk-, 
with involvement of the pleura. It is absent in central pneumonia, and uuuh 
less frequqfit in apex pneumonia. The pain may be severe enough to rojinrc 
a hypodermic injection of morphia. As has been recognized for m"l' 
years, the pain may be altogether abdominal, either central or in the n-M 
iliac fossa, suggesting appendicitis. Crozer Griffith, enlling attention m dir 
frequency of the simulation in children, reports 8 cases, and has coll"to 
34 cases from the literature, many in adults. The operation for appendtcita 
has been performed. 

T)yspx (ka is an almost constant feature. Even eajly in the disense the r* 
pirations may be 30 in the minute, and on the second or third day bciioii 
40 and 50. The movements are shallow, evidently restrained, and 1 1 j 1 
patient is asked to draw a deep breath he cries out with the pain. Expirah" 
is frequently interrupted by an audible grunt. At first with the m< i’" 1 ' 1 
respiration there may be no sensation of distress. Later this may be I" 1 " 1 ' 1 
in a marked degree. In children the respirations may be 80 or e'en I 11 ' 
Many factors .combine to produce the shortness of breath—fthc pain m 1 
sfde,'the toxaemia, the fever, and the loss of function in a considerable an 
of the lung tissue. Sometimes there appear to be nervous factors at "° r 
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Thf^t it.does not depend upon the consolation is shown by the fact that 
after the crisis, without any change in the local condition of the lung, the 
number of respirations may drop to normal. The ratio between .the respira¬ 
tions and the pulse may be 1 tol2 or even 1 to 1.5, a disturbance rarely -o 
marked in any other disease. 

Cough. —This usually comes on with the pain in the side, and at first is 
‘eh}’, hard, and without any expectoration. Later it becomes Very characteri- 
tic—frequent, short,,restrained, and associated with great pain in the side, 
'in old persons, in drunkards, in the terminal pneumonias, and sometimes in 
young childrm, there may be no cough. After the crisis the cough usually 
becomes mucSpeasier and the expectoration more easily expelled. The cough 
is sometimes persistent, continuous, and by far the most aggravated and dis¬ 
tressing symptom of the disease. Paroxysms of coughing of great intensity 
after the crisis suggest a pleural exudate. 

Sputum. —A brisk haemoptysis may be the initial symptom. At first the 
sputum may be mucoid, but usually after twenty-four hours it becomes blood- 
tinged, viscid, and vqjgr tenacious. At first quite red from the unchanged 
blood, it gradually becomes rusty or of an orange yellow. The tenacious 
viscidity of the sputum is remarkable: it often 1ms to be wiped from the lips 
of the patient. When jaundice is present it may be green or yellow. In low 
types of the disease the sputum may lie fluid and of a dark brown color, 
resembling prune juice. The amount is very variable, ranging from loo to 
300 cc. in the twenty-four hours. In lot) ea-es m my clinic studied by Emer¬ 
son, in 10 there was little or no sputum; in 152 it was typically ru-tv; in 53 
blood-streaked; in 3 eases the sputum was very bloody. In children and very 
old people there may lie no sputum whatever. After the crisis the quantity 
variable, abundant in some eases, absent in others. 

Microscopically, the sputum consists of'leucocytes, mucus corpuscles, red 
lood-eorpuseles in all stages of degeneration, and brqnehial and- alveolar 
fithelinm. Iliematoidin crystals are occasionally met with. Of miero-organ- 
ins the pneumococcus is usually present, and sometimes Friedlander's bacillus 
ad the influenza bacillus. Very interesting constituents are small cell moulds 
f the alveoli and the fibrinous easts of the bronchioles; the latter may be 
3r .v plainly visible to the naked eye. and sometimes may form good-sized 
endritic casts. Chemically, the expectoration is particularly rich iu calcium 
blonde. 

Physical Signs. — Inspection. —The position of the patient is not eon- 
tant. He usually rests more comfortably on the affected side, or lie is propped 
P with the spine •curved toward it. Orthopiuva is rare. 

In a small lesion no differences may lx- noted between the sides: a- a 
movement is tnucli less on the affected side, which may look larger. 
Lth involvement of a lower lobe, the apex on the same side may show greater 
W'l'inent. The compensatory increased movement on the sound side is *oiue- 
'nies very noticeable even before the patient's chest is bared. The intercostal 
Pti 1 ' s are not usually obliterated. When the cardiac lappet of the left upper 
i involved there may lie a mnrked increase in the area of visible cardiac 
Ration. • Pulsation of the affected lung may cause a marked movement of 
, e chpstjrall (Graves). Other points to be noticed in the inspection are the 
gurney of the respiration, the action of the accessory muscles, such as the 
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Btemo-cleido-mastoids and scaleiy, and th<J dilatation of the nostrils with each 
inspiration. » 

Mensuration mav show a definite increase in the volume at the side,! 
affected, rarely more, however, than 1 or 1 Ji cm. 1 

Paltation. —The lack of expansion on the affected side is sometimes more 
readily perceived by touch than by sight. The pleural friction m ay,be felt. 
On asking the phtient to count, the voice fremitus is greatly increased in com¬ 
parison with the corresponding point on the healthy sidtx It is to be remcm-, 
bered that if the bronchi are filled with thick secretion, or if, in what is 
known as massive pneumonia, they are filled with fibrinous exudate, the tac¬ 
tile fremitus may be diminished. It is always well to ask the patient to cough 
before testing the fremitus. 

Percussion.-s-Iu the stage of engorgement the note is higher pitched and 
may have a somewhat tympanitic quality}' the so-called Shade's resonance. 
This can often be obtained over the lung tissue just above a consolidated area. 
L. A. Conner calls attention to a point which*nll observers must have noticed, 
that, when the patient is lying on his side, the percussion at the dependent 
base is ,£ deeper and more resonant than that, of the upper side,’’ which by con¬ 
trast may seem abnormal, and there may even lie a faint tubulabdoment added 
to the vesicular breathing on the compressed side. . When the lung is hepu- 
tized. the percussion note is dull, the quality varying a good deal from a note 
which has in it a certain tympanitic quality to one of absolute flatness. There 
is not-iha-wooden flatness of effusion and the sense of resistance is not so great. 
During resolution the tympanitic quality of the percussion note usually re¬ 
turn.-. For weeks or months after convalescence there may be a higher- 
pitched note on the affected side. Win trich’s change ip the percussion note 
when the mouth is ojien may lie very well mnrke^n pneumonia of the upper 
lobe. Occasionally there is an almost metallic quality over the consolidated 
area, and when thi^exists with a very pronounced amphoric quality in the 
breathing the presence of a cavity may bo suggesjpd. In doep-seated pneu¬ 
monias there may be for several days no change in the percussion note. 

Auscultation.— Mpjjot. suppressed breathing in the affected part is often 
a marked feature in the early stage, and is always suggestive. Only in a few 
cases is the breathing harsh or puerile. Tory early there is heard at the end 
of inspiration the fine crepitant rale, a series of minute cracklings heard close 
to the ear, and perhaps not audible until a full breath is drawn. This is prob- 
aHly~n fine pleural crepitus, as J. B. learning maintained; it is usually be¬ 
lieved to be produced in the air-cells and finer bronchi by the separation of 
the sticky exudate.f_JnJhe.stage of red hepatization and when dulness is well 
defined, the.respiratiou is* tubular, similar to that hjard in health over the 
larger bronchi. It is heard first with expiration (a point noted by James 
Jackson, Jr.), and is solffifitlof low pitch. Gradually it becomes more in¬ 
tense, and finally presfenfs~ah Intensify unknown in any other pulmomui 
affection—of high pitch, perfectly dry, and of equal length with’inspirntioi 
and expiration':"' Tt'Ts simply the propagation of the laryngeal and trachea 
Jsounds through the bronchi and the consolidated lung tissue. The perinea 
oility of the bronchi is essential to its production. ^Tubular breathing is ab«!» 
inthe excessively rare cases of massive pneumonia in which the larger brunet 
are completely filled with exudation. /Ijfhen resolution begins mucous rail 
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gf■ all siaes can be heard. At first, they are f small and have been called the 
^dux-ctepilus.*, The voice-sounds tjnd the expiratory grunt are transmitted 
through the consolidated lung with great intensity. /This bronchophony may 
have a curious nasal, quality, to -trhich the term icgophony has been given. 
There are cases in which the consolidation is deeply seated—so-called central 
pneumonia, in which the physical signs are slight or even absent, yet the 
cough, the rusty expectoration, and general features make the diagnosis 
.certain. 

Ciroulatory Symptoms.— During the chill the pulse is small, but in the 
succeeding fever it becomes full and bounding. In cases of moderate severity 
it ranges from 100 to 116. It is not often dicrotic. Tn strong, healthy indi¬ 
viduals and in children there may be no sign of failing pulse throughout 
the attack. With extensive consolidation the left ventricle may receive a 
very much diminished amount, of blood and the pulse in consequence may 
Ik* small. In the old and feeble it may he small and rapid from the outset. 
The pulse may be full, soil, *Sry deceptive, and of no value whatever in 
prognosis. 

Blood PREssntE. —During the first few days there is no change. The 
extent of involvement seems to have Do effect upon the peripheral blood pres¬ 
sure. In the Toxic eases the pressure may begin to fall early; a drop of 15-20 
mm. Hg. is perfectly safe, but a progressive full indicates the need of stimula¬ 
tion. A sudden drop is rarely seen except just before death. A slow, gradual 
fall of more than 20 mm. ilg. means eardio-vascular asthenia, and calls for an 
increase in the stimulation. The crisis has no effect on the blood pressure. 
The heart-sounds are usually loud and clear. During the intensity of the fever, 
particularly in children, bruits are not uncommon both in the mitral and in 
the pulmonic areas. The^eond sound over the pulmonary artery is accen¬ 
tuated. Attention to this sign gives a valuable indication as to the condition 
of the lessor circulation. With distention of the right chambers and failure 
of the right ventricle to §mpty itself completely the pulmonary second sound 
becomes much less distinct. When the right heart is engorged there may be 
an increase in the dulnc«s to the right of the sternum. With gradual heart 
.weakness and signs of dilatation the long pause is greatly shortened, the 
sounds approach each other in tone and have a fictal character (etuhryo- 
cardia). 

There may be a sudden early collapse of the heart with very feeble, rapid 
pulse and increasing cyanosis. 1 have known this to occur on the third day. 
E'en when these symptoms are very serious recovery may take place. In 
other instances without any special warning death may occur even in robust, 
previously healthy men. The heart weakuess may lie due to paralysis of the 
raso-motor centre an<? consequent lowering of the general arterial pressure, 
flic soft, easily compressed pulse, with the gray, ashy facies, cold hands and 
the clammy perspiration, and the progressive prostration tell of a toxic 
action on the vaso-motor centres. Endocarditis and pericarditis will be eon- 
81 (luted under complications. 

Blood, —Ana; mi a is rarely seen. Bollinger has called attention to an 
°ligu*inia due to the large amount of exudate. A decrease in the red cells may 
°ceur at the time of the crisis. There is in most cases a leucoeytosis, which 
appears early, persists, and disappears with the crisis. The leucocytes may 

18 



pg SPECIFIC INFECTIOUS DISEASES. 

, , Tom 12000 to 40,000 or even >100,000 per cubic millimetre. The 
number from w *\>, . r ,, f i r0D j n the fever, particularly 

Ml in the leucocytes..often «U tta eo inci.l,,’, 

when resolution is delayed. thefleucocvtes The leucocytosia bears 



Chart XI. 


tosis may be absent, and in any case the continuous absence may be ^ ^ 

an unfavorable sign. A striking feature in the blood-slide A the ne ^ 

density of the fibrin network. This corresponds to the> great Th 

fibrin rlnr-proportion T jpj a f from 4 to 10 parts per . tho usa^.- 
Mn^.pUteL are greatly ijimam. 
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Digektive Organs, —The tongue! is white* and furred, and in severe toxic 
eases rapidly becomes dry. Vomiting is not uncommon at the onset in chil¬ 
dren. The appetite is lost. Constipation is more common than diarrhoea. 
A distressing and sometimes dangerous symptom is meteorism. Fibrinous, 
pneumococcic exudates may""occur in the conjunctiva-, nose, mouth, prepuce, 
and anus (Cary). The liver may be depressed by the large right lung, or 
enlarged from the engorged right heart, or as a result of the infection. The 
spleen is usually enlarged, and the edge can be felt during a deep inspiration. 

Skin.—Among cutaneous symptoms one of the most interesting is the 
association of herpes with pneumonia. Not excepting malaria, we see labial 
herpes more frequently in this than in any other disease, occurring, as it 
does, in from 12 to 40 per cent of the cases. It is supposed to lie of favorable 
prognosis* and figure* b^ye been'quoted in proof of this assertion. It may 
also occur on the genitals,#dn<^. anus. Its significance and relation to 

the disease are unknownl.* At th#wfoght of the disease sweats are not common, 
but at the crisis they may? be prp{jfe. Redness of one cheek is a phenomenon 
long recognizotLin connection. ijS pneumonia, and is usually on the same 
side as the diW^h A diffitdetrajuiema is occasionally seen, and in rare cases 
purpura. JamHke is refer&jEitiJamong the complications. 

Urine.—Eany in the yRseaSff it present-, the usual febrile characters of 
high color, high specific gravity, and increased acidity. A trace of albumin 
is very common. There may be tube-casts, and in a few instances the exist¬ 
ence of albumin, tube-easts, and blood indicates the presence of an acute 
nephritis. The urea and uric acid are usually increased at first, but may lie 
much diminished before the crisis, to increase greatly with it,- onset. Robert 
Hutchison’s researches show that a true retention of chlorides within the 
body takes place, the average amount being about 2 grams daily. It is a more 
constant feature of pneumonjl than of any other febrile disease, and this 
being the case, a diminution or the chlorides in the urine may be of value in 
the diagnosis from pleurisy with division or empyema. It is to be remem¬ 
bered that in dilatation of the stomach chlorides may be absent. Haematuria 
is a rare complication. 

Cerebtal Symptoms. —Headache is common. In children convulsions occur 
frequently at the outset. Apart from meningitis, which will be considered 
separately, one may group the cases with marked cerebral features into— 
First, the so-called cerebral pneumonias of children, in which the disease 
*ts in with a convulsion, and there art- high fever, headache, delirium, great 
irritability, muscplar tremor, and perhaps retraction of the head and neck, 
trie diagnosis of meningitis is usually made, and the local affection may be 

overlooked. 

Secondly, the cases with maniacal symptoms. These mav occur at the 
Ter f outset, and I once performed an autopsy on a case in which there ( was 
Oo suspicion whatever that the disease was oilier than acute mania. The 
°nse physician should give instructions to the nurses io watch such eases 
very carefully. On March 22. 1894, a patient who had been doing very well, 

I b the exception of slight delirium, while the orderly was out of the room 
°r,a few moments, got up, raised the window, and jumped out, sustaining 
fracture of the leg and of the upper lumbar vertebrae, of which he died. 
Thirdly, alcoholic cases with the features of delirium tremens. It should 
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be an invariable rule, even if fever be notj present, to examine the lungs in a 
ease of mania a potu. 

Fourthly, cases with toxic features, respmbling rather those of ujtemia. 
Without a chill and without cough or pain* in the side, a patient may ha\e 
fever, a little shortness of breath, and then gradually grow dull mentally, and 
within three days be in a condition of profound toxaemia with low, muttering 
delirium. 

It is stated that .apex pneumonia is more often accompanied with se\ ere' 
delirium. Occasionally the cerebral symptoms occur immediately after the 
crisis. Mental disturbance may persist during and after convalescence, and 
in a few instances delusional insanity follows, the outlook in which i. 
favorable. 

Complications. —Compared with typhoid fever, pneumonia has* but few 
complieations and still fewer sequelae The most important are the fol¬ 
lowing : " *• 

Pleurisy is an inevitable event when the inflammation reaches the surface 
of the lung, and thus can scarcely he termed a complication. But there are 
cases in which the pleuritic features take the first place—cases to which the 
term pleuro-pneumonia is applicable. The exudation may be scro-fibrinou- 
with copious effusion, differing from that of an ordinary acute pleurisy m 
the greater richness of the fibrin, which may form thick, tenacious, curdy 
layers. Pneumonia on one side with extensive pleurisy on the other is some¬ 
times a puzzling complication to diagnose, and an aspirator needle may lie 
required to settle the question. Empyema is one of the most common com¬ 
plications, and has of late increased in frequency. During the eight years. 
1883-’90, there were at Guy’s Hospital ' cases of empyema among -145 cast's 
of pneumonia, while in the eight years. 1891-98, there were 38 cases among 
896 cases of pneumonia (Ilale White). Influenza may be responsible for the 
increase. The pneumococcus i- UMtally present; in a few the streptococci!-, 
in which case the prognosis is not -o good. Recurrence of tins fever after the 
crisis or persistence of it after the tenth day, with sweats, leucoeytosis. and 
perhaps an aggravation of the cough, are -u-picious symptoms. The dulne-s 
persists at the base, or may extend. The breathing is feeble and there are no 
rales. Such a condition may be closely simulated, of course, by the thickened 
pleura. Exploratory aspiration may settle the question at once. There arc 
obscure eases in which the pus ha- been found only after operation, as the 
collection may be very small. 

Pericarditis was present in 31 of 663 patients in my wards at the .Inhm 
Hopkins Hospital ((.'ha turd). It is often a terminal affair and ovcrlon'.id. 
The mortality is very high; 2!) of the til cases died? Pleurisy is an almost 
constant accompaniment, being present in 28 of the 29 autopsies in our series 
In only 3 cases was the effusion purulent and in large amount. 

Endocarditis. —The valves on the left side arc more commonly attacked, 
and particularly if the seat of nrterio-selerosis. It is particularly liable to 
attack persons with old valvular disease. There may be no symptoms indica¬ 
tive of this complication even in verv severe cast's, Tt may', howe'er- 
be suspected in cases (1) in which the fever is protracted and irregular: 
(2) when signs of septic mischief arise, such as chills and sweats; (3) "•hen 
flnbolic phenomena appear. The frequent complication of meningitis will 
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the endocarditis of pneumonia, which lias already been mentioned, gives 
prominence to the cerebral symptojns in these cases. The physical signs may 
be very deceptive. There are instances in which no cardiac murmurs have 
been heard. In others the occurience under observation of a loud, rough mur¬ 
mur, particularly if diastolic, is extremely suggestive. 

Thrombosis. —Ante-mortem clotting in the heart, upon which the old 
writers laid great stress, is very rare. Thrombosis in the peripheral veins is 
also uncommon. Tjvo cases occurred at my clinic, which have been reported 
by Steiner, who was able to collect only 11 cases from the literature. In. 27 
out of 32 cases which were fully reported, the thrombosis occurred during con¬ 
valescence. It is aimost alwavs in the femoral veins. A rare complication is 
embolism of one of the larger arteries. I saw in Montreal an instance of 
embolisgi of the femoral artery at the height of pneumonia, which necessitated 
amputation at the thigh. The patient recovered. Aphasia has been met with 
in a few instances, setting in abruptly with or without hemiplegia. 

Meningitis is perhaps tlmaTiiost -MMaplwHtt-ifm-vvf- pneumonia. It 

varies very much at different times and in different regions. My Montreal 
experience is rather exceptional, as 8 per cent of the fatal cases had this com¬ 
plication. It usually comes on at the height of the fever, and in the majority 
of the cases is not recognized unless, as before mentioned, the base is involved, 
which is not common. Occurring later in the disease, it is more easily diag¬ 
nosed. In some cases it is associated with infective endocarditis. The pneu¬ 
mococcus has been found in the exudate. 

Peripheral neuritis is a rare complication, of which several cases have been 
described. 

Gastric complications are rare. A croupous gastritis has already been 
mentioned. The croupous colitis may induce severe diarrhoea. 

Abdominal Pain. —It is by no means uncommon to have early pain, either 
in the region of the umbilicus or in the right iliac fossa, and a suspicion of 
appendicitis is arou-cil; indeed, a catarrhal form of Ifiis disease may occur 
coineidentlv with the pneumonia. In other instances so localized may the pain 
be in the region of the pancreas, associated with meteorism and high fever, 
that the diagnosis of acute hamiorrhagie pancreatitis is made. Such a case 
occurred in Februarv, 1005. in the wards of my colleague Dr. Ilalsted. The 
patient was admitted in a desperate condition, all the symptoms were abdom¬ 
inal, and the apex pneumonia was not discovered. Peritonitis is a rare com¬ 
plication, of which we have had only two or three instances. It is sometimes 
in the upper peritoneum, and a direct extension through the diaphragm. Tt 
is usually in the severer cases and not easy to recognize. In one case, indeed, 
in which there was a friction along the costal border, which we thought indi¬ 
cated a peritonitis. *it was communicated from the diaphragmatic pleura. 
Meteorism is not infrequent, and is sometimes serious. In some cases it may 
be due to a defect in the mechanical action of the diaphragm, in others to an 
acute septic catarrh of the bowels, or to a toxic paresis of the walls, occasion¬ 
ally to peritonitis. Jaundice occurs with curious irregularity in different 
outbreaks of the disease. In Baltimore it was more common among the negro 
pntients. It sets in early, is rarely very intense, and has not the characters 
°f obstructive jaundice. There are cases in which it assumes a very serious 
form. The mode of production is not well ascertained. It does not appear 
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to bear any definite relation to the degree of hepatic engorgement, apd it is 
not always due to catarrh of the ducts. [Possibly it may be, in great par(, 
hsematogcnous. 

Parotitis occasionally occurs, commonly in association with endocarditis. 
In children, middle-oar disease is not an infrequent complication. 

Bright's disease docs not often follow pneumonia. 

The relations, of arthritis and pneumonia are very interesting. It may 
precede the onset, and the pneumonia, possibly with endocarditis and pleurisy, 
may occur as complications. In other instances at the height of an ordinary 
pneumonia one or two joints may become red and sore. On the other hand, 
after the crisis has occurred pains and swelling may come on in the joints. 

Belapse. —There are cases in which from the ninth to the eleventh day the 
fever subsides, and after the temperature has been normal for a day pr two a 
rise occurs and fever may persist for another ten days or even two weeks. 
Though this might be termed a relapse, it is more correct to regard it as an 
instance of an anomalous course of delayed'resolution. Wagner, who has 
studied the subject carefully, says that in his large experience of 1,100 chm>< 
he met with only 3 doubtful cases. When it does occur, the attack is usually 
abortive and miid, -In the case of Z. 11. (Medical Xo. J. IT. H„ 4223), with 
pneumonia of the right lower lobe, crisis occurred on the seventh day, and 
after a normal temperature for thirteen days he was discharged. That night 
he had a shaking chill, followed by fever, and he had recurring chills with 
reappearance of the pneumonia. In a second ease (Medical Xo. J. IT. 11.. 
4538) crisis occurred on the third day, and there was recurrence of pneumonia 
■ on the thirteenth day. 

Recurrence is more common in pneumonia than in any other acute disease. 
Bush gives an instance in which there wore 28 attacks. Other authorities nar¬ 
rate cases of 8, 10, and even more attacks. 

Convalescence in mieumonia is usually rapid, and sequela; are rare. After 
the crisis, sudden deaFh has occurred when the patient has got up too soon. 
With the onset of fever and persistence of the leucocytosis the affected side 
should be very carefully examined for pleurisy. With a persistence of the 
•dulness the physical signs may be obscure, but the use of a small exploratory 
needle will help to clear the diagnosis. 

Clinical Varieties. —Local variations are responsible for some of the mo-t 
marked deviations from the usual type. 

Apex pneumonia is said to be more often associated with adynamic fea¬ 
tures and with marked cerebral symptoms. The expectoration and cough may 
be slight. 

Migratory or creeping pneumonia, a form which successively involves one 
lobe after the other. * 

Double pneumonia has no peculiarities other than the greater danger con¬ 
nected with it. 

Massive pneumonia is a rare form, in which not alone the air-cells but 
the bronchi of an entire lobe or even of a lung are filled with the fibrinous exu¬ 
date. The auscultatory signs are absent; there is neither fremitus nor tubu- 
lat.bieathing, and on percussion the lung is absolutely flat. It closely resem¬ 
bles pleurisy with effusion. The moulds of the bronchi may be expectorated 
in violent fits of coughing. 
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Central■ Pneumonia. —The inflaijunation may be deep-seated at the root 
of the lung or centrally placed in s lobe, and for several days the diagnosis 
nmy be in doubt. It may not be until the third or fourth day that a pleural 
friction is detected, or that dulneis or blowing breathing and rales are recog¬ 
nized. I saw in 1898 with Drs. II. Adler and Chew a young, thin-chested girl 
iu whom at the end of the fourth day all the usual symptoms of pneumonia 
were present without any physical signs other than a few clicking rales at the 
'left apex behind. The thinness of the patient greatly facilitated the examina¬ 
tion. The general features of pneumonia continued, and the crisis occurred 
on the seventh day. 

i Pneumonia in Infants. —It is sometimes seen in the new-born. In in¬ 
fants it very often sets in with a convulsion. The apex of the lung seems 
more frequently involved than in adults, and the cerebral symptoms are more 
marked. The torpor and coma, particularly if they follow convulsions, and 
the preliminary stage of excitement, may lead to the diagnosis of meningitis. 
Pneumonic sputum is rarely seen in children. 

Pneumonia in tiie Aged. —The disease may be latent and set in with¬ 
out a eftill; the cough and expectoration are slight, the physical signs ill- 
defined aud changeable, and the constitutional symptoms out of all propor¬ 
tion to the extent of the local lesion. 

Pneumonia in Ai.cohoi.ic Subjects. —The onset is insidious, the symp¬ 
toms masked, the fever slight, and the clinical picture usually that of delirium 
tremens. The thermometer alone may indicate the presence of an acute dis¬ 
ease Often the local condition is overlooked, a* the patient makes no com¬ 
plaint of pain, and there may be very little shortness of breath, no cough, and 
no sputum. * 

Terminal Pneumonia. —The wards and the post-mortem room show 
a very striking contrast in their pneumonia statistics, owing to the occur¬ 
rence of what may be called terminal pneumonia. During the winter months 
patients with chronic pulmonary tuberculosis, arterio-sclerosis, heart disease, 
Bright's disease, and diabetes are not infrequently carried off by a pneu¬ 
monia which may give few or no signs of its presence. There may be a slight 
elevation of temperature, with increase in the respirations, but«thc patient 
h near the end and perhaps not in a condition in which a thorough physical 
examination can be made. The autopsy may show pneumonia of the greater 
pari of one lower lobe or of the apex, which had entirely escaped notice. 
In diabetic patients the disease often runs a rapid and severe course, and may 
and in abscess or gangrene. 

Some of the most remarkable variations in the clinical course of pneu¬ 
monia depend probably upon the severity, possibly upon the nature of the 
infection. Further investigation may enable us to say how far the associated 
organisms, so often present, may he responsible for the differences in the 
d'njoal course. ' 

Secondary Pneumonias. —These are met with chiefly in the specific 
fevers, particularly diphtheria, typhoid *fever, typhus, influenza, and the 
plague. Anatomically, they rarely present the typical form of red or gray 
digitization. The surface is smoother, not so dry, and it is often a pseudo- 
lobar condition, a consolidation caused by closely set areas of lobular involve¬ 
ment. Histologically, they are characterized in many instances by a more 
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cellular, less fibrinous exudate, Which hidy also infiltrate the alveolar walls, 
Tyt^ifljpgippilv a large number of different organisms have been found, 
the specific microbe of the primary disease, usually in association with tlig> 
streptococcus pyogenes or the staphylococcus; in some instances the colon l 
bacillus has been present. 

The symptoms of the secondary pneumonias often lack the striking defi¬ 
niteness of the primary croupous pneumonia. The pulmonary features may 
be latent or masked altogether. There may be no cough and only a slight in-' 
crease in the number of respirations. The lower lobe of one lung is most com¬ 
monly involved, and the physical signs arc obscure and rarely amount to 
more than impaired resonance, feeble breathing, and a few crackling rales. 

Epidemic pneumonia has already boon referred to. It is, as a rule, more 
fatal, and often displays minor complications which differ in different out¬ 
breaks. In some the cerebral manifestations are very marked; in others, the 
cardiac; in others again, the gastro-intcstinal. 

Larvae Pneumonia. —Mild, abortive types are seen, particularly in insti¬ 
tutions when pneumonia is prevailing extensively. A patient may have the 
initial symptoms of the disease, a slight chill, moderate fever, a few indefi¬ 
nite local signs, and herpes. The whole process may only last for two or three 
days; some authors recognize even a one-day pneumonia. 

Asthenic, Toxic, or Typhoid Pneumonia. —The toxaunic features 
dominate the scene throughout. The local lesions may be slight in extent 
and the subjective phenomena of the disease absent. The nervous symptoms 
usually predominate. There are delirium, prostration, and early weakne-s. 
Very frequently there is jaundice, Castro-intestinal symptoms may be pres¬ 
ent, particularly diarrhcea and meteorimn. In such a eas§, seen about the eml 
of the first week, it may be difficult to say whether the condition is one of 
asthenic pneumonia or one of typhoid fever which has set in with early local¬ 
isation in the lung. ‘Here the Widal reaction and cultures from the blood are 
important aids. In these cases there is really a pneumococcus scpticamnn, 
and the organisms may sometimes be isolated from the blood. Possibly, ton, 
there is a mixed infection, and the streptococcus pyogenes may be in large 
part responsible for the toxic features of the disease. 

Association or Pneumonia with Other Diseases, —(a) W ith M alaria . 
—A malarial pneumonia is described bv many observers and thought to be 
particularly prevalent in some parts of the United States. One hears of it, 
indeed, even where true malaria is rarely seen. With our large experience 
in malaria, amounting now to between two and three thousand cases, and 
a considerable number of pneumonia patients every year, we have only bad 
a few cases in which the latter disease has set in during*malarial fever, or rn'» 
tiewdrjTtreittrer ease the malaria yields promptly to the action of quinine. 
A special form of pneumonia due to the malarial parasite is unknown. Act 
there are cases reported by Craig and others in which in an acute malarial 
infection the features suggest pneumonia at the onset, but the parasites are 
found in the blood, and under the use of quinine the fever drops rapidly anil 
the pnenmonia symptoms clear up. Such a case as the following we see occa¬ 
sionally: A patient was admitted, March 16,1894, with tertian malarial fever. 
The lungB were clear. A pneumonia began thirty-six hours after admission. 
Quinine w4s given that evening, and the malarial organisms rapidly di-up' 
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peared’from the blood. There wik successive involvement of the right lower, 
the middle, and the left lower lobe. The temperature fell by crisis on the 
24th, and there were no features in the disease whatever suggestive of malaria. 
In other instances we have fouid a chill in the course of an ordinary pneu¬ 
monia to be associated with a malarial infection, and quinine has rapidly 
and promptly caused the disappearance of the parasites from the blood. 

(6) Pneumonia, and Acule Arthritis .—We have already spoken under 
complications of thfs association, which is more frequently seen in children. 

(c) Pneumonia and Tuberculosis .—Many subjects of chronic pulmonary 
tuberculosis die of an acute croupous pneumonia. A point to be specially 
borne in mind is the fact that acute tuberculous pneumonia may set in with 
all the features and physical signs of fibrinous pneumonia (see page 175). 

For‘the consideration of the association of pneumonia with typhoid fever 
and influenza, the reader is referred to the sections on those diseases. 

Post-opebaiion Pneumonia.— Before the days of anaesthesia, lobar 
pneumonia was a well-reeognized cause of death after surgical injuries and 
operations. Norman Cheevcrs, in an early number of the Guy’s Hospital 
Reports, calls attention to it as one of the most frequent causes of death after 
surgical procedures, and Erichsen states that of -11 deaths after surgical in¬ 
juries 23 cases showed signs of pneumonia. The lobular form is the most 
frequent. I have already referred to the contusion-pneumonia described by 
Litten. 

Ether Pneumonia.— The question of a direct relation between ether 
narcosis and pneumonia has been much discussed of late years, having been 
raised by Mr. Lucas, of Guy's Hospital. The statistics are by no means 
unanimous. The London anesthetists, particularly Hewitt and Silk, seem to 
have had a fortunate experience, Silk having found among 5,000 cases 13 of 
pneumonia; 8 of these were tongue or jaw eases. The German experience 
is very different. Von Beck states that, owing to the injurious after-effects 
upon the respiratory tract, the use of ether has been largely restricted in 
Czerny’s clinic. Gurlt reports 52,177 cases, with 30 eases of pneumonia and 
15 deaths.- We usually had three or four cases each year at the Johns Hopkins 
Hospital. Czerny suggests that the relation of these ether pneumonias to 
abdominal operations is associated with the pain on coughing, which leads to 
an accumulation of secretion, and through this-to retention or aspiration pneu¬ 
monia. Among the various views brought forward to account for it are the 
rapid evaporation of the ether, causing chilling of the pulmonary tissues, chill¬ 
ing of the patient at the time of operation, infection from the inhaler, and 
direct action of the ether. 

The probability is that the prolonged etherization lowers the vitality of 
the tissues of the finer bronchi and permits the pathogenic organisms (which 
arc almost always present) to do their work. The pneumonia is more fre¬ 
quently lobular than lobar. Neuwerck, and subsequently Whitney, have sug¬ 
gested thorough disinfection of the mouth and throat before operation. 

Delated Resol ution in Pneumonia. —The lung is restored to its nor¬ 
atal state by tfie liquefaction ahd~aBiorption of the exudate. There are 
cases in which resolution takes place rapidly without any increase in (or, 
indeed, without any) expectoration; on the other hand, during resolution it is 
not uncommon to find in the sputa the little plugs of fibrin anfl leucocytes 
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■which have been loosened from the air-cells and expelled by eoughihg. A 
variable time is taken in the restoration of the lung. Sometimes within a 
week or ten days the dulness is greatly diminished, the breath-sounds become 
clear, and, so far as physical signs are any (guide, the lung seems perfectly 
restored. It is to be remembered that in any case of pneumonia with extensive 
pleurisy a certain amount of dulness will persist for months, owing to thick¬ 
ening of the pleura. 

Delayed resolution is a condition which causes much ahxietv to the physi¬ 
cian. While it is perhaps more* frequent in debilitated persons, yet it is met 
with in robust, previously healthy individuals, and in cases which have had 
a verv tvpieal onset and course. The condition is stated to bejuost frequent 
in apex pneumonia,3 Venesection has been assigned as a cause. The solid 
exudate may persist for weeks and yet the integrity of the lung may ulti¬ 
mately be restored. Grissole describes the lung from a patient who died on 
the sixtieth day, in which the affected part shojyed a condition not unlike that 
of the acute stage. 

Clinically, there are several groups of cases: Fiys t. those in which the 
crisis occurs naturally, the temperature falls and remains normal, but the 
local features persist—well-marked flatness with tubular breathing and rale-. 
Resolution may occur very slowly and gradually, taking from two to three 
weeks. ln_n. scoond group of eases the temperature falls byjysis. and with (lie 
persistence of the local signs there is slight fever, sometimes sweats and rapid 
pulse. The condition may persist for three or four weeks, or. as in one of my 
eases, for eleven weeks, and ultimately perfect resolution occur. During all 
this time there may he little or no sputum. The practitioner is naturally 
much exercised, and he dreads lest tuberculosis should supervene. In, a third 
group the crisis occurs or the fever falls by lysis, but the consolidation persi-t* 
and there may he intense bronchial breathing, with few or no rales, or the fetor 
may recur and the patient may din exhausted. In 1 of my 100 autopsie- a 
patient, aged fifty-eight, had died on the thirty-second day from the inilutl 
chill. The right lung was solid, grayish in color, firm, and presented in 
places a translucent, semi-homogeneous aspect. fn these areas the alveolar 
walls were thickened, and the plugs filling the air-cells were undergoing trans¬ 
formation into new connective tissue. This fibroid induration may ..I 

gradually and lie associated with shrinkage of the affected side, and the gradual 
production of a cirrhosis or chronic interstitial pneumonia. 

Ordinary fibrinous pneumonia never terminates in tulierculosis. The in¬ 
stances of caseous pneumonia and softening which have followed an acute 
pneumonic process have been from the outset tuberculous. 

T ermination’ in Abscess. —This occurred in 4 of my 100 autop.-ic-. 
Usually the lung breaks down in limited areas and the abscesses are not 
large, but they may fuse and involve a considerable proportion of a lolio. 
The condition is recognized by the sputum, which is usually abundant and 
contains pus and elastic tissue, sometimes eholesterin crystals and hieinu- 
toidin crystals. The cough is often paroxysmal and of great severity; usu¬ 
ally the fever is remittent, or in protracted eases intermittent in character, 
and there may be pronounced hectic symptoms. When a case is seen for the 
first time it may be difficult to determine whether it is one of abscess of the 
lung or a ldbal empycama which has perforated the lung. 
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. Ganubenb . —This is most coimnonly seen in old debilitated persons. 
It was present in 3 of my 100 autopsies. It very often occurs with abscess. 
The gangrene is associated with the growth of the saprophytic bacteria on 
a soil made favorable by the presence of the pneumococcus or the strepto¬ 
coccus. Clinically, the gangrene is rendered very evident by the horribly 
fetid odor of the expectoration and its characteristic features. In some in- 
ttances the gangrene may be found post mortem when elinicafly there has not 
i been any evidence of»its existence. 

Prognosis. —Pneumonia is the njost fatal of all acute diseases, killing .more 
tha n diph theria, and outranking even consumption as a cause of death. 

Hospital statistics show that the mortality ranges from 20 to 40 per cent. 
Of 1,012 eases at the Montreal General Hospital, the mortality was 20.4 per 
cent. It appears to be somewhat more fatal in southern climates. Of 3,969 
ca-es treated at the Charity Hospital. New Orleans, the death-rate was 38.01 
per cent. The mortality at the Johns Hopkins Hospital has been about 25 
per cent in the whites and 30 f>er cent in the colored. In 704 cases at the 
Pennsylvania Hospital the mortality was 29 per cent. At the Boston City 
Hospital, in 1,443 eases the mortality was 29.1 per cent. It has been urged 
that the mortality in this disease has been steadily increasing, and attempts 
have been made to connect this increase with the expectant plan of treatment 
at present in vogue. But the careful and thorough analysis by C. N. Townsend 
and A. Coolidge, Jr., of 1.000 eases at the Massachusetts General Hospital in¬ 
dicates clearly that, when all circumstances are taken into consideration, this 
conclusion is not justified. 

According to the analysis of 708 eases at St. Thomas's Hospital by Had¬ 
den. II. IV. G. Melvpnzie, and IV. W. Ord. the mortality progressively in- 
reases from the twentieth year, rising from 3.7 per cent under that age to 22 
ier cent in the third decade, 30.8 per cent in the fourth. 47 per cent in the 
iftli. 51 per cent in the sixth, 63 per cent in the seventh decade. Of 465,400 
■a^os collected by E. F. Wells from various sources, 94,826 died, a mortality 
if '.’u.4 per cent. 

The mortality in private practice varies greatly. R. P. Howard treated 
I7u eases with only 6 per cent of deaths. Fusscll has recently reported 134 
■a'os with a mortality of 17.9 per cent. The mortality in children is somc- 
inies very low’. Morrill has recently reported 6 deaths in 123 eases of frank 
inoumonia. On the other hand, Goodhart had 25 deaths in 120 cases. 

Tliei following are among the circumstances which influence the prog- 
ioms ; 


-i gc .—As St urges remarks, the old are likely to die, the young to recover, 
tender one year it is mope fatal than between two ahd five. Fussell lost 5 out 
8 eases in sucklings. At about sixty the death-rate is very high, amounting 
to Hi i or 80 per cent. From the reports of its fatality in some places, one 
nay say that to die of pneumonia is almost the natural end of old people. 

As already stated, the disease is more fatal in the negro than in the 
thito race. 

Previous habits of life and the condition of bodily health at the time of 
j' u ’ attack form the most important factors in the prognosis of pneumonia. 

analyzing a series of fatal cases one is very much impressed with the num- 
" er of cases in which the organs shown signs of degeneration. In 25 of my 
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100 autopsies at the Montreal General Hospital the kidneys showed axtehsivtt 
interstitial changes.' Individuals debilitated from sickness or poor food, Kttrfl 
drinkers, and that large class of hospital patients, composed of robust-loo^|*l 
laborers between the ages of forty-five and sixty, whose organs ghow sigiup3| 
wear and tear, and who have by excesses in alcohol weakened the resdS^y 
power, fall an easy prey to the disease. Very few fatal cases occur in robusija 
healthy adults. 'Some of the statistics given by army surgeons show better 
than any others the low mortality from pneumonia in-.healthy picked men. 
The death-rate in the German army in over 40,000 cases was only 3.0 per cent. 

Certain complications and terminations are particularly serious. The 
meningitis of pneumonia is probably always fatal. Endocarditis is extremely 
grave, much more so than pericarditis. Apart from these serious complica¬ 
tions. the fatal event in pneumonia is due either to a gradual to.xa.nuia or to 
mechanical interference with the respiration and circulation. 

Much stress has been laid of late upon the factor of Icucoci/tosis as an 
element in the prognosis. A very slight or complete absence of a leueocvtn-is 
is rightly regarded as very unfavorable. 

Toxaemia is the important prognostic feature in the disease, to which m 
a majority of the cases the degree of pyrexia and the extent of consolidation 
are entirely subsidiary. It is not at all proportionate to the degree of lung 
involved. A severe and fatal toxiemia may occur with the consolidation of 
only a small part of one lobe. On the other hand, a patient with compli-u* 
solidification of one lung may have no signs of a general infection. The 
question of individual resistance seems to be the most important one. ami 
one secs even most robust-locking individuals fatally stricken within a few 
days. 

Death is rarely due to direct interference with the function of re-pin¬ 
ion, even in double pneumonia. Sometimes it seems to lie cau sed I n the 
jxtensive involvement with oedema of the other parts_of > Jtlie.Iung-. v nn 
ai gorgcrncnf wifh pr ogressive weakness of the right heart. But death is nm-t 
Sequently due to the aetion of the poisons on the vaso-motor centre-, w itli 
progressive lowering of the blood pressure. This is a much more scrion* 
factor than direct weakness of the heart muscle itself. 

Diagnosis. —Xo disease is more readily recognized in a large majorm ni 
the cases. Thoraxternal characters, thejmuta, nnd the physical signs comlmii 
to make one of the clearest of clinical pictures. After a study in the p"-t- 
mortem room of my own and others’ mistakes. 1 think that the ordinnrv lnluii 
pneumonia of adults is rarely overlooked. Errors are particularlv liablet< 
occur in the intercurrent pneumonias, in those complicating chronic slier 
tions, and in the disease *as met with in children, the aged, and drunkard-' 
Ta b s T C u l Q- I ffleumonic phthis is is f requen tly, nnnfnutulml wjtli pneumonia 
Pleurisy_with effusion is, I believe, not often mistaken except in children 
The diagnostic points will be referred to under pleurisy. 

Tu -d ia betes, B nght’a di sease, chrome,JiuauLdiscase, pulmonary phtlii-i' 
a nd .,ca n cer, an acu te , pneumon ia often ends the scene, and is frequently mei 
looked. In these eases the temperature is perhaps the best index, and -bon 1 ' 
more particularly if cough occurs, lead to a careful examination of the lung 
The absence of expectoration and of pulmonary symptoms may make the dinf 
nosis very difficult. 
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^children there are two spec ial .sources .of error; the disease may be 
Jjjjaelvt'm aBked by the cerebral, ayraptoms and the case mistaken for one of 
Smngitis. It is remarkable in these cases how few indications there are of 
iJPmon'ary trouble. The*pther_ condition is pleurisy with effusion, which in 
^ildren often has deceptive physical signs. The .breathing may be intensely 
ijjyilnr and tactile, fremitus may lie present. The exploratory needle is some- 
,imes required to decide the question. In the old and debilitated a knowledge 
hat the onset of pneumonia is insidious, and that the symptoms are ill- 
lefined and latent, should put the practitioner on his guard and make him 
rery careful in the examination of the lungs in doubtful cases. In chronic 
lleoholism the cerebral symptoms may completely mask the local process. As 
mentioned, the disease may assume the form of violent mania, but more com¬ 
monly the symptoms are those of delirium tremens. In any case, rap impulse, 
rapid respiration, and fcyer_are symptoms which should invariably excite 
suspicion of inflammation of the lungs. Under cerebro-spinal meningitis will 
lie found the points of differential diagnosis between pneumonia and that 
disease. 

Pneunionia is rarely confounded with ordinary consumption, but to differ¬ 
entiate acute tuberculo-pneumonic phthisis is often difficult. The case may 
set in. with a chill. It may he impossible to determine which condition is 
]>re«ent until softening occurs and elastic tissue and .tubercle bacilli appear 
iii the sputum. A similar mistake is sometimes made in children. With 
typhoid.fever, pneumonia is not infrequently confounded. There are in¬ 
stances of pneumonia with the local signs well marked in which the patient 
rapidly sinks into what is known as the typhoid state, with dry tongue, rapid 
pulse. and diarrluca. Unless the case is seen from the outset it may be very 
ditlicult to determine the true nature of the malady. On the other hand, 
there are cases of typhoid fever which set in with symptoms of lobar pneu¬ 
monia—the so-called pneumo-typlm-. It may be impossible to make a differ¬ 
ential diagnosis in such a case unless the characteristic eruptioh occurs or the 
Widal-reaeiion be given. 

Prophylaxis.—We do not know the percentage of individuals who hai.,„. 
tlic pneumococcus normally in the secretions of the mouth and throat. In a 
great majority of eases it is an auto-infection, and the lowered resistance due 
to exposure or to alcohol, or a trauma or ameslhetization, simply furnishes 
conditions which favor the spread and growth of a parasite already present. 
Individuals .who-have already had pneumonia should be careful.to keep the 
teet h ip grind condition, and the mouth and throat in as healthy a state as pos¬ 
sible. Antiseptic niQutli washes may be-used. 

We know practically nothing of the conditions under which the pneumo- 
coeeus lives outside the body, or how it gains entrance in healthy individuals. 
The sputum of each case should he very carefullv disinfectal. In institutions 
the cases should be isolated. 

Treatment. —Pneumonia is a self-limited disease, which can neither be 
nhorted nor cut short by any known means at our command. Even under 
flic most unfavorable circumstances it may terminate abruptly and naturally. 
A patient was admitted to the Philadelphia Hospital on the evening of the 
seventh day after the chill, in which he had been seen by one of my assistants, 
who had ordered him to go to a hospital. He remained, however, in his house 
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alone, without assistance, taking notliina but a little milk and bread and 
whisky, and was brought into the hospital by the police m a condition of 
active delirium. That night his temperature was 105 and his pulse abm« 
120 In his delirium he tried to escape through the window of the ward. 
The following morning-the eighth day-thc crisis occurred, and the tem¬ 
perature was below 98°. The entire lower lobe of the right side was found 
involved, and he entered upon a rapid convalescence So also, under the 
favoring circumstances of good nursing and carefuj, ,di£t, the experience 
many physicians in different lands has shown that pneumonia runs its com-, 
in a definite time, terminating sometimes spontaneously on the third or the 
fifth day, or continuing until the tenth or twelfth. 

There is no specific treatment for pneumonia. The young practitioner 
should bear in mind that patients are mo£p often damaged than helped by 
the promiscuous drugging, which is still prevalent. 

1 General Management of a QsK^fie same careful hygiene of im¬ 
bed and of the sick-room should be carried out as in typhoid fever. Mh.-n 
conditions are favorable the bed may be wheeled into the open air. The 
patient should not be too much bundled up with clothing. l*or the heavy 
flannel undershirts should be substituted a thin, light flannel jacket, open 
in front, which enables the physician to make his examinations without unnec¬ 
essarily disturbing the patient. The room should he bright and light, letting 
in the sunshine if possible, and thoroughly well ventilated. Only one or Uo 
persons should be allowed in the room at a time. Even when not called lor 
on “account of the high fever, the patient should be carefully sponged o.uli 
day with tepid water. This should lie done with as little disturbance as po~i- 
ble Special care should be taken to keep the mouth and-gums cleansed 

2. Diet.— Plain water, a pleasant table water, or lemonade should lie ; 
given freely. When the patient is delirious the water should be given at 
fixed intervals. The- food should be liquid, consisting chiefly of milk, eitla r 
alone or, better, mixed with food prepared from some one of the cereals, and 

ejm, either soft boiled or raw. . , 

"3. Special Treatment. —Certain measure' are believed to have an mini- 
ence in arresting, controlling, or cutting short the disease. It is very chih- 
cult for the practitioner to arrive at satisfactory conclusions on this question 
in a disease so singularly variable in its coui-'C. How natural, when on tlie 
third or fourth day the”crisis occurs-and convalescence sets in, to attribute 
the happy result to the effect of some special medication! How easy to forget 
that the same unexpected early recoveries occur under other conditions! 11 
following are among the measures which may be helpful: 

(a) Bleeding .—The reproach of Van Helmont, that “a bloody Hob" 1 
presides in the chairs of medicine,'’ can not. be brought, against this gem i ■> 
tion of physicians. Before Louis’ iconoclastic paper on bleeding in pneu¬ 
monia it would have been regarded as almost criminal to treat a case withoii 
venesection. We employ it nowadays much more than we did a few y ,,;l1 * 
ago, but more often late in the disease than early. To bleed at the very om| 
impbust, healthy individuals in whom the disease sets in with great inteiM 
and high fever is, I believe, a good practice. I have seen instances in whs > 
it was very beneficial in relieving the pain and the dyspnoea, reduping ,hL 
temperature, and allaying the cerebral symptoms. 
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(b) ' Drug s .—Certain drugs arc credited with the power of reducing the 
intensity and shortening the duration of the attack. Among them vqratrum 
vi ride still holds a place, doses of ffl ij-v of the tincture given every two hours. 
T artar emetic—a remedy which had great vogue some years ago—is now 
very rarely employed. To a third drug, digitalis, has been attributed of late 
great power in controlling the course of the disease. I’etresco gives at one 
time as much as from 4 to Ig .grammes of the powdered leaves, and claims 
that these colossal doses are specially efficacious in shortening the course of 
the disease and diminishing the mortality. 

(c) Antipneumococcic Scrum. —Anders’ recent analyses of the reported 

cases do not give a very favorable impression of the value of the sera at present 
in use. More perhaps may be expected from the polyvalent serum of Romer, 
but even with it 4 of the 24 qases treated in Curschmann’s clinic died 
(Pussier). jf. . 

4. Symptomatic Treatms>$-^-(«) To relieve the Pain. —The stitch in 
the side at onset, which is somefithe^b agonizing, is best relieved by a hypo¬ 
dermic injection of a quarter of a gtain of morphia. When the pain is less 
intense and diffuse over one side, the l’aquelin cautery applied lightly is very 
efficacious, or hot or cold applications may be tried. When the disease is 
fairly established the pain is not, as a rule, distressing, except when the 
patient coughs, and for this the Dover's powder may be used in 5-grain doses, 
according to the patient's needs, llot poultices, formerly so much in use, re¬ 
lieve the pain, though not more than the cold applications. For children they 
are often preferable. 

(6) To combat the Toxcemia. —Until we have a specific, either drug or 
the product of the ^bacteriological laboratory, which will safely and surely 
L neutralize the toxins of the disease, we must be content with measures which 
promote the elimination of the poixms. Unfortunately, we know very little 
of the channels by which they are got rid of, but on general principles we may 
suppose them to be the skin, the kidneys, and the bowels. By .tire t epid p r 
tha-cold bath not only is the action of the skin promoted, but the vaso-mofcr 
i centres are stimulated. Abundance of water should be given to promote the 
flow of urine, and the saline infusion seems to act helpfully yi this way. 
The bowels should be kept freely open by saline laxatives. 

(c) The third and all-important indication in the treatment of pneu¬ 
monia is to support the circulation. We.can not at present separate the effects 

the fever from those of the toxins. It is possible, indeed, as some suppose, 
that the fever itself may be beneficial. Undoubtedly, however, high and pro¬ 
longed pyrexia is dangerous to the heart, and should be combated. For this 
oar most trusty weapon is hj]tlrgU\crapy, which in* pneumonia is used in sev¬ 
eral different ways. The ice-bag to. the. Affected side is one of the most con¬ 
venient and serviceable. Tt. allays the pain, reduces the fever slightly, and. 
as a rule, the patient says he feels very much more comfortable. Broad, fiat 
ice-bags are now easily obtained for the purpose, and if these are not available 
an iep ponLtiep can be readily made, and by the use of oil-silk the clothing 
an, l bedding of the patient can be protected from the water. Cold sponging is 
jj 10 best form of hydrotherapy to employ as a routine measure. When done 
limb by limb the patient is but little disturbed, and it is refreshing and bene- 
ficial. With very pronounced nervous symptoms and persistent high tempera- 
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ture. or withJvyperpy rcxia, a cold bath of ten minutes’ duration may be given. 
Probably the very best effect of the hydrotherapy is in the stimulating effect 
on the vaso-motor centres. The dusky skin, increasing cyanosis, increasing 
shortness of breath, with signs of oedema of the lungs, and the rapid, small, 
soft pulse, tell of a progressive lowering of the blood tension. Digitalin given 
hypodermically in full doses. Vt-A gr,, and strychnine, -jV-vV gt-, are the 
most satisfactory drugs to support the blood pressure. Camphgr and caffein 
and musk, are also of value. The effect of adrenalin, eyen.in intravenous injue- _ 
tion, is too transitory to be ot' any value. Alcohol doe# not seem to raise the 
blood pressure in fever, and the studies of Briggs ancTCook in my wards would 
indicate that it is not of much value in progressive vaso-motor collapse. This 
does not mean, however, that it may not have a value in the fever, and I 
should be sorry to give up its u>e in the severer forms of eqforic and of pneu¬ 
monia. Saline infusions promote elimination and may hip.in..tiding over 
a period of .vascular depression. A litre may he allowed'to run by gravity 
beneath the skin, and if necessary may bo related two or-three times in the 
twenty-four hours. 

O-cjjjni Get *.—It is doubtful whether the inhalation of oxygeu-in pneu¬ 
monia is really beneficial. The work of Lorraiii-Smith suggests, indeed, 
that it may under certain circumstances he positively harmful, lie has shown 
experimentally that oxygen may lie a serious irritant, actually producing 
inflammation of the lungs. Tf we are justified in applying his results to man, 
there can be but little doubt that the administration of oxygen may not he 
entirely." harmless,'' as stated in pre\ ion.- editions of this work. If the te nsion 
of the-oxygen breathed rises to SO per cent of an atmosphere, which it might 
easily do in certain methods of administration, it may Jie injurious. When 
used it should be allowed to flow gently from the nozzle held at a little dis¬ 
tance. in which way it is freely diluted with air. 

Treatment of Complications. —1 f the fever persists it is important to look 
out for plejjrisy, particularly for the meta-pnciimonic empyema. The explora¬ 
tory needle should be used if necessary. A sero-fibrinous effusion should he 
aspirated, a purulent opened and drained. In a complicating pericarditis with 
a large effusion aspiration may he necessary. Delayed resolution is a difficult 
condition to treat. Eibrotysin, 2.5 ee. every other day, has been used suc¬ 
cessfully in a few cases (Crofton). 


XVI. DIPHTHERIA. 

Definition.—A specific infectious disease, characterized by a local fibrinous 
exudate, usually upon a mucous membrane, and by constitutional symptoms 
due to toxins produced at the site of the lesion. The presence of the Kl"bs- 
Loeffler bacillus is the etiological criterion by which true diphtheria is distin¬ 
guished from other forms of membranous inflammation. 

The clinical and bacteriological conceptions of diphtheria are at pri-ent 
not in full accord. On the one hand, there are cases of simple sore tin oat 
which the bacteriologists, finding the Klehs-Loelllcr bacillus, call true diph¬ 
theria. On the other hand, cases of membranous, sloughing angina, diag¬ 
nosed by the physician as diphtheria, are called by the bacteriologists, i® 
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Uic auspice ol the KlcbB-Loeffler bacillus, pseudo-diphtheria or diphtheroid 
angina. The term diphtheroid mayi be used for the present to designate (hose 
forms in. .\tlucJ!t.lUs.. JQebs-Loefflcr -bacillus is not present. Though usually 
milder, severe constitutional disturbance, and even paralysis, may follow these 
so-caljed pseudo-diphtheritic processes. 

For an exhaustive discussion on every aspect of the disease the reader is 
referred to the splendid monograph, edited by Nuttall and* Graham-Smith, 
Cambridge, 1908. . 

History. —Known in the East for centuries, and referred to in the Baby¬ 
lonian Talmud, it is not until the first century a.d. that an accurate clinical 
account apirears in the writings of Aretams. The paralysis of the palate was 
recognized by /Elius (sixth century A.n.). Throat pestilences are mentioned 
in the Middle Agee. Severe epidemics occurred in Europe in the sixteenth 
and seventeenth centuries, particularly in Spain. In England in the latter part 
of the eighteenth century it was described by Fothergill and lluxham, and in 
America by Bard. Washington slied of the disease. Ballonius recognized the 
affection of the larynx and trachea in 1702, Home in Scotland described it 
as $nup. The modern description elates from Bretonneau, ot Tours (1826), 
who gave to it the name diphthcrite. Throughout the nineteenth century it 
prevailed extensively in all known countries, and it is at present everywhere 
epidemic. After innumerable attempts, in which Klebs took a leading part, 
the peculiar organigm of the disease was isolated by Loeffler. The toxin was 
next determined by the work of Roux, Yersin, and others, and finally the anti¬ 
toxin was discovered by Behring. As told by Loeffler in the above-mentioned 
volume, the story is one of the most brilliant of the achievements of scientific 
medicine. , 

Etiology. —Everywhere endemic in large centres of population the disease 
becomes at times epidemic. It is more prevalent on the continent of Europe 
than in Great Britain, and Ireland has less than other countries. The large 
cities of the United States have been much afflicted, and wide-spread epidem¬ 
ics have occurred in country districts. Pandemics occur cyclically, at irregu¬ 
lar intervals, under conditions as yet imperfectly known. Dry seasons seem 
to favor the disease, which, like typhoid fever, shows an autumnal .prevalence. 

Modes of Infection. —The disease is highly contagious. The bacilli may be 
transmitted (a) from one person to another; few diseases have proved more 
fatal to physicians and nurses, (b) Infected articles may convey the bacilli, 
'diich may remain alive for many months; scores of well-attested instances 
b»\o been recorded of this mode of transmission, (e) Persons suffering from 
•typical forms of diphtheria may convey the disease; nasal catarrh, mem¬ 
branous rhinitis, mild tonsillitis, otorrhcea may be’caused by the diphtheria 
bacilli, and from each of these sources cases have been traced, (d) From the 
throats of healthy contacts—diphtheria carriers, persons who present no signs 
°f the disease, the bacilli have been obtained by culture; instances of this 
Method have multiplied of late in the literature, and a list is given by Graham- 
®mit It. Even healthy children without any naso-pharvngeal catarrh, 

Jho have not been in contact with the disease, may in large cities harbor 
P e bacilli. In 1,000 children from the New York tenements Sholley found 
r "ith virulent and 38 with non-virulent bacilli. Long after recovery has 
"W place virulent bacilli have been isolated from the throat. It is impor- 
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taut to bear in mind under <1 and e that it is only persons who harbor ||| C 
virulent forms who are capable of transmitting the disease. In schools (he 
interchange of articles, such as sweets, pencils, etc., and the habit which 
children have of putting everything into their mouths afford endless oppor¬ 
tunities for the transmission of the disease. As Westbrook remarks, diph¬ 
theria is transmitted usually by almost direct exchange of the flora of tlu> 


nose and mouth. (/) Numerous epidemics have bee^ traced to milk, since 
Power in 1878 determined this method of spread. Virulent bacilli have been. 


found in the milk, and Dean and Todd and Ashby have found virulent organ¬ 
isms in the acquired lesions on the teats of cows, (g) A few instances of 


accidental infection from cultures and through animals are on record. 


Air borne infections, through sewer gas, soil, drains, dust, etc., are not 
now held to occur. The disease may be transmitted by direct inoculation. 
Predisposing Causes.— tAge is the most important. Sucklings are not often 


attacked, but Jacobi saw three cases in the new-born. Early in the scioml 
year the disposition increases rapidly, and'continues at its height until the 
fifth year. At Baginsky's clinic, Berlin, among 2,711 cases, 1,225 occurred 
from the second to the fifth years inclusive. In New York between 1891-19011 


among the deaths 80.8 per cent occurred under five, 17 per cent between live 
and ten—figures which show the extraordinary preponderance of the disease 
among children. Girls are attacked in slightly larger numbers than laris. 
November, December, and January are the mouths of greatest prevalence in 
tluTTTnitcd States; in London the months of October and November. 


■ Soil and altitude have little or no influence on the prevalence of the dis¬ 
ease; nor does race play an important role. Individual susceptibility is a 
very special factor; not only do very many of those exposed escape, but even 
those, too, in whose throats virulent bacilli lodge and grow. 

The Klebt-Loeffler bacillus occurs in a large number of all suspected cases 
—72 per cent, based upon an analysis of 27,000 cases in the literature by 
Graham Smith. It is found chiefly in the false membrane, and does not 
extend into the subjacent mucosa. In the majority of instances the organ¬ 
isms are localized, and only a few penetrate into the interior. Post mortem 
in many instances the bacilli are found in the blood and in the internal 
organs. Occasionally they are found in the blood during life. It may be tin 
predominating or sole organism in the broncho-pneumonia so common ir 
the disease. Outside the throat, the common site of itB morbid action, tin 
Klebs-Loefller bacillus has teen found in diphtheritic conjunctivitis, irt.otitis 
media, sometimes in wound diphtheria, upon the genitals, in fibrinous rlii 
nitis, and in an attenuated condition by Howard in a case of ulccrati' 1 
endocarditis. 


Moju'HOLOOIcax Characters. —The bacillus is non-motile, varies fmii 
2.5 to 3 n in length and from 0.5 to 0.8 /t in thickness. In appearance it i 
multiform, varying from short rather sharply pointed rods to irregular bi/.arr 
forms, with one or both ends swollen, and staining more or less uncvcnl 
and intensely. Westbrook recognizes three main types—granular, barred, an 
solid staining. Branching forms are occasionally met with. The bacilla 
stains in sections or on the cover-glass by the Gram method. 

, It grows best upon a mixture of glucose bouillon and blood sci'in 
(Loeffler), forming moderate-sized, elevated, grayish-white colonies vrd 
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opaque centres. It grows also upon all the ordinary culture media. The 
growth usually ceases at temperatures below 20° C. 

The bacillus is very resistant, and cultures have been made from a bit of 
membrane preserved for five months in a dry cloth. Incorporated with dust 
and kept moist, the bacilli were still cultivable at the end of eight weeks; 
kept in a dried state they no longer grew at the end of this period (Ilitter). 

Variation in,Virulence. —The Klebs-Loeffler bacillus evidently has very 
varying grades of wnilence down even to complete absence of pathogenic 
elfects. The name psbudo-bacillus of diphtheria should not be given to 
this avirulent organism. For testing the virulence the guinea-pig is used, 
being most susceptible to the poison. For a gross test an amount of a 
forty-eight-hour bouillon culture equalling one-half per cent of the weight 
of the animal is injected subcutaneously. Park and Williams obtained a 
bacillus of such extraordinary virulence that 0.005 cc. of a filtered bouillon 
culture killed a 500 gramme guinea-pig in seventy-two hours. “ A fully 
virulent culture is one which dauses the death of a guinea-pig within three 
days or less; a culture of medium virulence one which causes the death of 
the animal in from three to five days. Cultures which only produce local 
necrosis and ulceration or death after a greater number of days mav be con¬ 
sidered ns of slight virulence” (J. H. Wright). At the seat of the inocula¬ 
tion there is local necrosis with fibrinous exudate which contains the bacilli, 
and there is also a more or less extensive oedema of the subcutaneous tissue. 

The Presence of tiie Ivi.ers-Loeffler Bacillus in Non-jiembranous 
Angina and in IIkaltiiy Throats.— The bacillus has been isolated from 
cases which show nothing more than a simple catarrhal angina, of a mild type 
without any membrajie, with diffuse redness, and perhaps huskiness and signs 
of catarrhal laryngitis. In other cases the anatomical picture may be that of 
a lacunar tonsillitis. 

The organisms may be met with in perfectly healthy throats, particularly 
in persons in the same house, or the ward attendants and nurses in fever 
hospitals. 

Following an attack of diphtheria the bacilli may persist in the throat or 
nose after all the membrane has disappeared for weeks or months—even 15 
nonths. In explanation of this persistence Councilman has called attention 
:o the frequency with which the antrum is affected. 

Toxin of the Klebs-Loeffler Bacillus. —Roux and Yersin showed 
hat a fatal result following the inoculation with the bacillus was not caused 
>y any extension of the micro-organisms within the body; and they were 
enabled in bouillon cultures to separate the bacilli from the poison. The toxin 
<o separated killed with very much the same effects as those caused by the 
inoculation of the bacilli; the pseudo-membrane, however, is not formed. 
These results were confirmed by many observers, particularly by Sidney Mar¬ 
tin, who separated a toxic albumose. The precise composition of the body 
uid whether it is a proteid at all is still doubtful; certain authorities, how- 
Bvor, believe that it belongs to the enzymes, possessing as it does many attri¬ 
butes in common with them. 

Susceptible animals may be rendered immune from diphtheritic infection 
by injecting weakened cultures of the bacillus or, what is better, suitable doses 
°f the diphtheria toxin. The result of the injections is a febrile reactioit 
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which soon passes away and loaves the animal less snsceptible to the poison or 
the living bacilli. By repeating and gradually increasing the quantity of 
poison injected a high degree of immunity can be produced in large animals 
(goat, horse). 

The Bacteria associated with the Diphtheria Bacillus. —The most 
common is the streptococcus pyogenes. Others, in addition to the organisms 
constantly found in the mouth, arc the micrococcus lanceolatus, the bacillus 
coli, and the staphylococcus aureus and albus. Of these, probably the strcplo- 
coccus pyogenes is the most important, as cases of general infection with this 
organism have been found in diphtheria. The suppuration in the lymph- 
glands and the broncho-pneumonia are usually (though not always) caused la¬ 
this organism. 

Pseudo-Diphtheria Bacillus. —Bacillus Xerosis .—As mentioned above, 
the Klebs-Loefller bacillus varies very much in its virulence, and it exists in a 
form entirely devoid of pathogenic properties. This organism should not, 
however, be designated pseudo-diphtheria bacillus. The name should be con¬ 
fined to bacilli, which, though resembling the diphtheria bacillus, differ from 
it not only by absence of virulence, hut also by cultured peculiarities. A 
similar bacillus, showing, however, certain cultural differences from file 
pseudo-diphtheria bacillus, lias been repeatedly found in the conjunctival sic 
in health and disease (if. xerosis). Organisms having the morphology of 
the diphtheria bacillus, but devoid of virulence, probably belonging to (In¬ 
group of pseudo-diphtheria and xerosis bacilli, have been described in human 
beings in association with a number of diseases, such as Egyptian dysentery 
(Kruse and Pasquale); they have been demonstrated upon the skin, in the 
crusts of variola pustules, and in impetigo, in sputum, iiv pneumonia (Kru.-< i , 
Ohlmacher), in gangrene of the lung (Babes), in ulcerative endocarditis 
(Howard), in ascitic fluid (Harris), in pus from pyuria (Bergcy), in ozama 
(Wilder), and in tuberculosis (Schultz and Eh ret). Other varieties of 
pseudo-bacillus, described by Ituediger and Alice Hamilton, possess a virulence 
sufficient to cause severe lesions in man and death in inoculated animals. In 
such cases the antitoxin had no influence on the infection, but animals recov¬ 
ered upon tjic injection of an immune serum prepared from these bacilli. 

Diphtheroid Inflammations. —Under the term diphtheroid may be group'd 
those membranous inflammations which are not associated with the Klchs- 
Loeffler bacillus. It is perhaps a more suitable designation than pscudo-dipli- 
theria or secondary diphtheria. As in a great majority of cases the strepto¬ 
coccus pyogenes is the active organism, the term “ streptococcus diphtheritic" 
is often employed. The name “ diphthcritis ” is liest used in an anatoms al 
sense to designate an inflammation of a mucous membrane or integumentary 
surface characterized by necrosis and a fibrinous exudate, whereas the term 
“diphtheria” should bo limited to the disease caused by the Klcbs-Lnelllri 
bacillus. The proportion of cases of diphtheroid inflammation varies greatly 
in the different statistics. Of the large number of observations made by rad 
ind Beebe (5,611) in New York, 40 per cent were diphtheroid. Figures l'r<*n 
other sources do not hIiow so high a percentage. 

It is not to be inferred from these statistics that any considerable nuiiil"' 
of the cases which present the appearances of typical and characteristic pd 
mary diphtheria are due to other micro-organisms than the Klebs-fsadk 
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bacillus! Nearly all such cases, when carefully examined by a competent bac¬ 
teriologist, are found to be due to the diphtheria bacillus. It is the less char¬ 
acteristic cases, with more or less suspicion of diphtheria, which are most 
likely to be caused by other bacteria than the Klcbs-Loelller bacillus. It is 
dlso to be remembered that in the routine examination of a large number of 
cases for boards of health and diphtheria wards of hospitals, some cases of 
genuine diphtheria may escape recognition from lack of such repeated and 
thorough bacteriologie|l tests as are sometimes required for the detection of 
cases presenting unusual difficulties. 

Conditions under which tiib Diphtheroid Affection occurs. —Of 
450 cases (Park and Beebe), 300 occurred in the autumn months and 150 in 
the spring; 15)8 occurred in children from the first to the seventh year. In a 
large proportion of all the cases the disease develops in children, and can be 
differentiated from diphtheria proper only bv the bacteriological examination. 
In many of the cases it is simply an acute catarrhal angina with lacunar ton¬ 
sillitis. 

The-d ipht i hw oi d i nfl a mmati ons arc particularly prone to develop in connec¬ 
tion with tha-acuta fevers. 

(a) Scarlet Fever. —In a large proportion of the cases of angina in scar¬ 
let fever the Klebs-Loefller bacillus is not present. Booker has reported 11 
cases complicating scarlet fever, in all of which the streptococci were the pre¬ 
dominant organisms. Of the 450 eases of Park and Beebe, 42 complicated 
scarlet fever. The angina of this disease is not always, however, due to the 
streptococcus. Where diphtheria is prevalent and opportunities are favorable 
for exposure, a large proportion of the cases of membranous throats in scarlet 
fever may bo genuine diphtheria, as is shown by the statistics of Williams and 
Morse in the Boston City Hospital. Here, of 97 cases of scarlet fever, mem¬ 
branous angina was present in 35; in 12 with the Klebs-Loefller bacillus, and 
in 23 with other organisms. Morse reports 99 cases of angina in scarlet fever 
in which 7G were diphtheritic. This large proport ion of cases in which scar¬ 
let fever was associated with true diphtheria is attributed to local conditions 
in the hospital. 

(b) Measles. —Membranous angina is much loss common in this disease. 
It occurred in fi of the 450 diphtheroid cases in New York. Of 4 cases with 
severe membranous angina at the Boston City Hospital, 1 only presented the 
Klebs-Loefller bacillus. 

(c) Whooping-cough may also be complicated with membranous angina. 
The bacteriological examinations have not been very numerous. Eseherich 
gives 4 cases, in all of which the Klebs-Loefller baiyllus was found. 

(d) Typhoi<i_.Fever. —Membranous inflammations in this disease are not 
v *“ry infrequent; they ma^-accur in ilia-throat, the pelvis of the kidney, the 
bJilidgr, or the intestines. The complication may be caused by the Klebs-Loef- 
fh»r bacillus, which was present in 4 cases described by Morse. It is frequently, 
however, a streptococcus infection. 

Ernst Wagner has remarked upon the greater frequency of these mem¬ 
branous inflammations in typhoid fever when diphtheria is prevailing. 

ClinicalFeatures, of tkaHiphthcroid Affection. —The cases, as a rule, are 
wilder, and the mortality is low, only 2.5 per cent in the 450 cases of Park 
®U1 Beebe. The dimbtheroid inflammations nnmnlioatin<r tlio snooifin fnvtav 
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are, however, often very fatal, and a general streptococcus infection w by no 
means iufrequent. As in the Klebs-Loeffler angina, there may be only a simple 
catarrhal process. In other instances the tonsils are covered with a creamy, 
pultaceous exudate, without any actual membrane. An important group may 
begin as a simple lacunar tonsillitis, while in others the entire fauces and ton¬ 
sils are covered, by a continuous membrane, and there is a foul sloughing 
angina with intense constitutional disturbance. t 

Are the diphtheroid cases contagious? General clinical experience war¬ 
rants the statement that the membranous angina associated with the fevers 
is rarely communicated to other patients. The health department of New 
York does not keep the diphtheroid cases under supervision. Their inves¬ 
tigation of the 450 diphtheroid cases seems to justify this conclusion, l’ark 
and Beebe say that “ it did not seem that the secondary eases were any lc-s 
liable to occur when the primary case was isolated than when it was not.” 

Sequela of the Diphtheroid Angina .—The usual mildness of the disease 
is in part, no doubt, due to the less frequent systemic invasion. Some of the 
worst forms of general streptococcus infection are, however, seen in this dis¬ 
ease. There are no peculiarities, local or general, which can be in any way 
regarded as distinctive; and even the most extensive paralysis may follow au 
angina caused by it. 

Morbid Anatomy.— Distribution’ or Membrane.— A definite membrane 
was found in 127 of the 220 fatal Boston cases, distributed ns follows: tonsils, 
65 cases; epiglottis, 60; larynx, 75; trachea, 66; pharynx, 51; mucous mem¬ 
brane of nares, 43; bronchi, 42; soft palate, including uvula, 13; oesophagus, 
12; tongue, 9; stomach, 5; duodenum, 1; vagina, 2; vulva, 1; skin of ear, 1; 
conjunctiva, 1. An interesting point in the Boston investigation was the great 
frequency with which the accessory sinuses of the nose were found to be in¬ 
fected. In the fatal cases, the exudation is very extensive, involving the uvula, 
the soft palate, the posterior nares, and the lateral and posterior walls of the 
pharynx. These parts are covered with a dense pseudo-membrane, in places 
firmly adherent, in others beginning to separate. In extreme cases the necro¬ 
sis is advanced and there is a gangrenous condition of the parts. The mem¬ 
brane is of a dirty greenish or gray color, and the tonsils and palate may be in 
a state of necrotic sloughing. The erosion may be deep enough in the tonsils 
f to open the carotid artery, or a2fal.se aneurism may be produced in the deep 
tissues of the neck. The nose may bo completely blocked by the false mem¬ 
brane, which may also extend into the conjunctive and through the Ku-ta- 
chian tubes into the middle ear. In eases of laryngeal diphtheria the exudate 
in the pharynx may be extensive. In many cases, however, it is slight upon 
the tonsils and fauces and abundant upon the epiglottis and the larynx, winch 
may be completely occluded by false membrane. In severe cases the exudate 
extends into the trachea and to the bronchi of the third or fourth dimension. 

In all these situations the membrane varies ycry much in consistence, 
de pend ing greatly upon the stage at which death has taken place. If death 
has occurred e arly, it is.firm and closely adherent; jfjate, it is soft,, shreddy 
and read ily detached. When firmly adherent It is torn off with difficulty mic 
leaves an abraded mucosa. In the most extreme cases, in which there is e\len 
sive necrosis, the parte-look-gangrenous. In fatal cases the lymphatic-gbn" 1 
of fha neck are enlarged, and there is a general infiltration of the tissues wifi 
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arum; the salivary glands, too, may be swollen. In rare instances the mem¬ 
brane extends to the gullet and stomach. 

On inspection of the larynx of a child dead of membranous croup the rima 
is seen filled with mucus or with a shreddy material which, when washed off 
carefully, leaves the mucosa covered by a thin grayish-yellow membrane, which 
may be uniform or in patches. It covers the ary-epiglottic folds and the true 
cords, and may be continued into the ventricles or even into the trachea. 
Above, it may inxfilsAihe. epiglottis. It varies much in consistency. I have 
seen fatal cases in which the exu dation was not actually membranous, but 
raiher friable and granular. It may form a thick, even stratified membrane, 
which fills the entire glottis. The exudation may extend down the trachea 
and into the bronchi, and nmy pass beyond the epiglottis to the fauces. Usu¬ 
ally it is readily stripped off from the mucous membrane of the larynx and 
leaves exposed the swollen and injected mucosa. On examination it is seen 
that the fibrinous material has involved chiefly the epithelial lining and has not 
greatly infiltrated the subjacent tissues. 

We owe largely to the labors of Wagner, Weigert, and more particularly to 
the splendid work of Oertel, our knowledge of the histological changes which 
take place in diphtheria. The beginning of the lesion is due to the toxic action, 
of the bacilli growing in the throat. The primary-lesion is a necrosis and 
degeneration of the epithelial tissues. The organisms grow, not in the living, 
but in the necrotic tissues. 1 The first step is necrosis of- the-eprthelium, often 
qncceded=-by-.active-proliferation of the nuclei of the cells, which become 
changeijjalft icfraclive hyaline masses. From the structures below an inflame 
matory^exudaih-wh-in fibrin factors is poured out, and fibrin is formed when 1 
this comes in contact with the necrotic epithelium. 

The.following are the important changes in the other organs: 

Heart. —Fatty degeneration is found in a majority of the cases. It may 
precede the more advanced degeneration, in which the sarcous elements become 
swollen and converted into hyaline masses. There is a primary, acute, inter¬ 
stitial myositis, and also a form secondary to degeneration of the heart muscle, 
to which it is possible that some of the cases of fibrous myocarditis are due. 
Pericarditis and endocarditis are rare; endocarditis was present in 7 of 220 
eases at the Boston City Hospital. Tire diphtheria baeilli have been found in 
the vegetations. 

' Tlrnj’imilONABV complications arc the most important, and death is due 
| to them as often as to the throat lesion. 1 Broncho-pneumonia, or, as Council- 
nan terms it, acinous pneumonia, is the most common, and was present in 131 
f I lie 220 Boston eases. Acute lobar pneumonia is rare. The pneumococcus 
s the principal agent in producing the lung infection. The streptococci and 
he diphtheria bacilli are frequently met with. 

Kidneys^—-T he lesions, which are due to the action of the toxins, not to 
he presence of bacteria, vary from simple degeneration to an intense nephritis. 
There is no specific type of lesion. Inteigjitial and glomerular nephritis are 
11,ls t common in the older subjects. Degenerative changes are present in a 
lar go proportion of all the fatal cases. 

The liver, and the spleen show the degenerative lesions of the acute 
elections. 

flenerol infection is common, and is about equal with the streptococcus and 
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the diphtheria bacillus. It occufs generally in the grave septic eases,‘in which 
type of eases the former organism is more frequently met with. 

S ymptoms. —The period of incubation is “from two to seven,days, often- 
est two.” 

The initial symptoms are those of an ordinary febrile attack—^slight-chilli- 
ness, fever, and aching pains in the back and limbs. In mild cases these symp. 
toms are trifling, and the child may not feel ill enough to go to bed. Usually 
the temperature rises within the first twenty-four hours'to 102.5° or 103°; in- 
severe cases to 104°. In young children there may be convulsions at (lie 
outset. 

Pharyngeal Diphtheria. —In a typical case there is at first redness of 
the fauces, and the child complains of slight difficulty in swallowing. The 
membrane first appears upon the tonsils, and it may be a little difficult to dis¬ 
tinguish a patchy diphtheritic pellicle from the exudate of the tonsillar rrvpk 
The pharyngeal mucous membrane is reddeiifcd, and the tonsils themselves are 
swollen. By the third day the membrane has covered the tonsils, the pillars of 
the fauces, and perhaps the uvula, which is thickened and (edematous, and 
may fill completely the space between the swollen tonsils. The membrane may 
extend to the posterior wall of the pharynx. At first grayish-white in color, 
it changes to a dirty gray, often to a yellow-white. It is firmly adherent, and 
when removed leaves a bleeding, slightly eroded surface, which is soon covered 
by fresh exudate. The glands in the neck are swollen, and may be tender. 
The general condition of a patient in a case of moderate severity is usually 
good; the temperature not very high, in the absence of complications ranging 
from 102° to 103°. The pulse range is from 100 to 120. The local condition 
of the throat is not of great severity, and the constitutional depression is slight. 
The symptoms gradually abate, the swelling of the neck diminishes, the mem¬ 
branes separate, and from the seventh to the tenth day the throat becomes clear 
and convalescence sets in. 

Clinically atypical forms arc extremely common, and I follow here Koplik's 
division: 

(а) There may be no local manifestation of membrane, but a simple catar¬ 
rhal angina«associatcd sometimes with a croupy cough. The detection in there 
cases of the. Klebs-Tioeftler bacillus can alone determine the diagnosis. Such 
cases arc of great moment, inasmuch ns they may communicate the severer 
disease to other ohildren. 

(б) There are cases in which the tonsils are covered by a^pultaccous exu¬ 
date, not a consistent membrane. 

(c) Cases presenting a punctate’'form of membrane, isolated, and usually 
on the surface of the tonsils. 

( d ) Cases which begin and often run their entire course with the lucal 
picture of a typicaKflacunar amygdalitis; They may be mild, and the lucal 
exudate may not extend, but in other cases there are rapid development of 
membrane, and extension of the disease to the pharynx and the nose, with 
severe septic and constitutional symptoms. 

(?) Under the term “latent diphtheria” Heubner has describ'd eu-es 
usually secondary, occurring chiefly in hospital practice, in young person- lh‘ 
subject of wasting affections, such as rickets and tuberculosis. There are fever 
naso-pharyngeal catarrh, and gastrointestinal disturbances. Diphtheria 
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not be suspected until severe laryngeal complications develop, or the condition 
may not be determined until autopsy. 

Sxstemic Infection. —The constitutional disturbance in juiMJipbilieria 
is very slight. There are instances, too, of extensive local disease without 
grave systemic symptoms. As a rule, the general features of a case bear a 
definite relation to the severity of the local disease. There are rare instances 
in which from the outset the constitutional prostration is extreme, the pulse 
frequent and small,.the fever high, and the nervous phenomena are pro¬ 
nounced; the patient may sink in two or three days overwhelmed by the inten¬ 
sity of the toxmmia. There are cases of this sort in which the exudate in the 
throat may be slight, but usually the nasal symptoms are pronounced. The 
temperature may be very slightly raised or even subnormal. M ore corn i n poly 
the severe systemic symptoms appear at a later date when the pharyngeal lesion 
is at its Jieight. They are constantly present in extensive disease, and when 
there is a sloughing, foetid condition. The lymphatic glands become greatly 
enlarged; the pallor is extreme.; the face has an ashen-gray hue; the pulse 
is rapid and feeble, and the temperature sinks below normal. In the most 
aggravated forms there are gangrenous processes in the throat, and in rare 
instances, when life is prolonged, extensive sloughing of the tissues of the neck. 

Kschcrich accounts for the discrepancy sometimes observed between the 
severity of the constitutional disturbance and the intensity of the local process, 
by assuming varying degrees of susceptibility to the diphtheria bacillus on the 
one hand, and to its poison on the other hand. With high local susceptibility 
of a part to the action of the bacillus, with little general susceptibility to the 
toxin, there is extensive local exudate with mild constitutional symptoms, or 
rice versa, severe systemic disturbance with limited local inflammation. 

A leucocytosis is*prcsent in diphtheria. Morse does not think it of any 
prognostic value, since it is present and may be pronounced in mild cases. 

What has been described of late as Vince nt'^ angina is an acute, febrile, 
pseudo-membranous inflammation with soft, yellowish-green exuUate, which 
on removal leaves a bleeding ulcer. The gguoral symptoms may be severe, and 
there may be swelling of the glands of the neck. A bacillus fusiformis has been 
described in connection with it. There are instances in which the ulceration 
has been extensive, even proceeding to destruction of the uvula and of the soft 
palate. 

Nasal Diphthebia. —In cases of pharyngeal diphtheria the Klebs-Loef- 
der bacillus is found on the mucous membrane of the nose'and in the secre¬ 
tions, even when no membrane is present, but it may apparently produce two 
affections similar enough locally but widely differing in their general features. 

In membranous or fibrinous rhinitis, a very remarkable affection scon usu- 
% in children, the nares are occupied by thick membranes, but there is an 
entire absence.of any constitutional disturbance. The condition lias been stud¬ 
ied very carefully by Park, Abbott, Gerber and Podack, and others. Itavcnel 
das collected 77 cases, in 41 of which a bacteriological examination was made, 
1!) fid the Klebs-Loeffler bacillus being present. All the cases ran a benign 
?°urse, and in all but a few the membrane was limited to the nose, and the 
institutional symptoms were either absent or very slight. Remarkable and 
Pawling features are that the disease runs a benign course, and that infection 
°f other, children in thp ffiT pily is extremely rare. 
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On the other hand, nasal diphtheria is apt to present a most ipaliguaul 
type of the disease. The infection may he primary in the nose, and in a case 
in my wards there was otitis media, and the Klebs-Loetlter bacillus was sepa¬ 
rated" from the discharge before the condition of nasal diphtheria was sus¬ 
pected. While some eases are of mild character, others are very intense, and, 
the constitutional symptoms most profound. The glandular inflammation is 
usually very intense, owing, as Jacobi points out, to the great richness of the 
nasal muco-a in lymphatics. From the nose the inflammation may extend 
through the tear-ducts to the conjunctiva 1 and into the antra. 

Laiiynumaj. Dii’imimii v.—.1 Itmibruiwits Croup .—With a very large pro¬ 
portion of all the eases of membranous laryngitis the Klebs-l-oedler bacillus is 
associated; in a much smaller number other organisms, particularly the strep¬ 
tococcus, are found, ^lerubranous croup, then, may he said to be either genu¬ 
ine diphtheria or diphtheroid in character.- Of 2S(> cases in which tire disca-c 
was (-onfined to the larynx or bronchi, in 2-‘.I the Klehs-lsrelller bacilli were 
fouud. Tn 57 they were not present, hut of these cultures were unsiii- 
faetnry (Park and Beebe). The streptococcus cases are more likely to he -ee- 
omlary to other acute diseases. 

Symptoms. —Naturally, the clinical symptoms are almost identical in the 
non-specific and specific forms of membranous laryngitis. 

The affection begins like an acute laryngitis with slight/hoarseness ami 
rough cough, to which the term eroupv has been applied. After these symp¬ 
toms have lasted for a day or two with varying intensity, the child suddenly 
becomes worse, usually at night, and there ariCsigns of impeded respiral ion. 
At first tlnijdillicultv in breathing is paroxysmal, due probably to more or less 
spasm of the muscles of the glottis. Soon tliqtflyspncoij becomes continuous, 
inspiration and expiration become difficult, particularly the latter, and with 
th<£.mspiratory movements the epigastrium and lower intercostal spaces are 
retracted. (/The Yoke is husky and may he reduced to a whisper. The color 
gradually changes and the imperfect aeration of the blood is shown in the 
lividity of the lips and finger-tips. "Restlessness comes on and the child lo-sw 
from side to side, vainly trying to get breath.’ Occasionally, in a severer par¬ 
oxysm, portions of membrane are coughed out. The fever in membranous 
laryngitis is rarely very high and the condition of the child is usually m'it 
good at the time of the onset/J The pulse is always increased in frequency ami 
if cyanosis he present is small. In favorable cases the dyspnoea is nol very 
urgent, the color of the face remains good, and after one or two paroxysm- the 
child goes to sleep and wakes in the morning, perhaps without fever and feel¬ 
ing comfortable. The attack may recur the following night with greater 
severity. In unfavorable cases the dyspnoea becomes more and more urgent, 
the cyanosis deepens, the child, after a period of intense restlessness, sinks mM 
a scmi-comatose state, and death finally occurs from poisoning of the tier" 
centres by carbon dioxide. In oilier cases the onset is less sudden and is pre¬ 
ceded by a longer period of indisposition. As a rule, lliere are plum naea 1 
symptoms. The constitutional disturbance may be more severe, the fc' 1 '' 
higher, and there may be swelling of the glands of the neck. Inspection <> 
the fauces may show the presence of false membranes on the pillars or on 11" 
tonsils. Bacteriological examination can "alone determine whether these an 
due to the Klebs-Loeffler bacillus or to tho streptococcus. Faggo held that non 
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wu.ufj.vJS membranous croup may spread *up ward from the larynx just as 
•diphtheritic inflammation is in the habit of spreading downward from the 
■ fauces. Ware, of Boston, whose essay on croup is perhaps the most solid con- 
yfribution to the subject made in this country, reported the presence of exudate 
‘in the fauces in 74 out of 75 cases of croup. Those observations were made 
4 prior to 1840, during periods in which diphtheria was not epidemic to any 
extent in Boston. In protracted cases pulmonary symptoms limy occur, which 
are sometimes due to the difficulty in expelling the muoo-pus from the tubes; 
in others, the false membrane extends into the trachea and even into the 
bronchial tubes. During the paroxysm the vesicular murmur is scarcely audi¬ 
ble, but the laryngeal stridor may be loudly communicated along the bronchial 
tubes. 

Dii'imuiitu or Otiiee Pahts.—P rimary diphtheria occurs occasionally 
in the ronjunclim. It follows in some instances the affection of the nasal 
mucous membrane. Some of the cases are severe and serious, but it lias been 
shown by 0. Franked and others that the diphtheria bacilli may be present in 
a conjunctivitis catarrhal in character, or associated with only slight croupous 
deposits. 

Diphtheria of the external auditor )/ wruins is seen in rare instances in 
which a diphtheritic otitis media has extended through the tympanic mem¬ 
brane. 

Diphtheria of the skin is most frequently seen in the severer forms of 
pharyngeal diphtheria, in which the membrane extends to the mouth and 
lips,"and'Invades the adjacent portions of (lie skin of the face. The skin about 
the anus and genitals may also be attacked. Pseudo-membranous inflamma¬ 
tion is not uncouffnon on ulcerated surfaces and wounds. In very many 
of these cases it is a streptococcus infection, hut in a majority, perhaps, 
in which the patient is suffering with diphtheria, the Klebs-Loelller bacil¬ 
lus will he found in the fibrinous exudate. As proposed by Welch, the term 
“wound diphtheria” should be limited to infection of a wound by the 
Klebs-Loelller bacillus. This “may manifest itself as a simple inflamma¬ 
tion, or inflammation with superficial necrosis, or inflammation with more or 
Ic.-s adherent pseudo-membrane. The conditions as regards varying intensity 
and character of the infection, association with other bacteria, particularly 
streptococci, and the necessity of a bacteriological examination to establish 
the diagnosis, are in no way different in the diphtheria of wounds from tlio-e 
m diphtheria of mucous membranes. Wound diphtheria may occur without 
demonstrable connection with cases of diphtheria and without, affection of the 
throat in the individual attacked, but such occurrences are rare” (Welch). 
Paralysis may follow wound diphtheria. Pseudo-membranous inflammations 
"f wounds arc caused more frequently bv other micro-organisms, particularly 
llie streptococcus pyogenes, than by the Klehs-Loelller bacillus. The fibrinous 
membrane so common in tlio neighborhood of the tracheotomy wound in diph- 
Iberia is rarely associated with the Klebs-Loelller bacillus. Diphtheria of the 
genitals is occasionally seen. 

Complications and Sequela. —Of local complications, luemorrhage from 
the lioso or throat may occur in. the severe ulcerative eases. Skin rashes are 
not, infrequent, particularly the diffuse erythema. Occasionally there is U£ti- 
'•aria and in the severe eases purpura. Fatal cases almost invariably show 
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capillary bronchitis with bronchopneumonia and large patches of collapse, or 
the septic particles may reach the bronchi and excite gangrenous processes 
which may lead to severe and fatal haunorrhage. Jaundice, usually a feature 
of the toxaunia is rarely of serious import. 

Albuminuria, present in all severe cases, is alarming only when the albu¬ 
min is in considerable quantity and associated with epithelial or blood casts. 
Nephritis may appear quite early in the disease, setting in occasionally with 
complete suppression of the urine. In comparison with scarlet fever the renal 
changes lead less frequently to general dropsy. In rare instances there may 
be coma, and even convulsions, without albumin in the urine, and without 
dropsy. 

Of the sequel®, paralysis is by far the most important. It can be experi¬ 
mentally produced in animals by the inoculation of the toxins. The disease is 
a toxic neuritis, due to the absorption of the poison. The proportion of the 
cases in which it occurs ranges from 10 to 15>pnd even to 20 per cent. It is 
strictly a sequel, coming on usually in the second or third week of convales¬ 
cence. It’may follow very mild cases; indeed, the local lesion may be so trilling 
that the onset of the paralysis alone calls attention to the true nature of the 
trouble. It is proportionately less frequent in children than in adults. L. W. 
Rolleston's recent study of the subject indicates that the early use of anti¬ 
toxin diminishes the liability to paralysis. In 404 cases collected by Wood- 
head, the palate was involved in 155, the ocular muscles in 197, in 10 other 
muscles. Ninety-one of the patients died. 

Of the local paralyses the most common is that which affects the palate. 
This gives a nasal character to the voice, and, owing to a return of liquids 
through the nose, causes a difficulty in sw’allowing. The palate is seen to be 
relaxed and motionless, and the sensation in it is also much impaired. The 
affection may extend to the constrictors of the pharynx, and deglutition become 
embarrassed. Within two or three weeks or even a shorter time the paralysis 
disappears. In many cases the affection of the palate is only part of a general 
neuritis. Of other local forms perhaps the most common are paralyses of the 
eye-muscles, intrinsic and extrinsic. There may be strabismus, ptosis, and 
loss of power»of accommodation. Facial paralysis is rare. -The neuritis may 
be confined to the nerves of one limb, though more commonly the legs or the 
arms are affected together. Very often with the palatal paralysis is associated 
a weakness of the legs without definite palsy but with loss of the knee-jerk. 

The multiple form of diphtheritic neuritis may begin with the palalal 
affection, or with loss of power of accommodation and loss of the tendon 
reflexes. This last is an important sign, which, as Bernhardt, Buzzard, and 
R. L. MacDonncll have shown, may occur early, but is not necessarily fol¬ 
lowed by other symptoms of neuritis. There is paraplegia, which may be 
complete or involve only the extensors of the feet. The paralysis may extend 
gild involve the arms and face and render the patient entirely helpless. The 
muscles of respiration muy be spared. 

Heart .—Irregularity of the heart is common. It was present iniiCLper cent 
of the Boston cases of White and Smith. A murmur at the apex or base of 
the heart is present in 94*per cent of all cases. This means of course that a 
majority of all young children with fever have a heart murmur. Only a few 
cases of diphtheria have serious heart symptoms, 36 out of the 946 cases spe- 
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daily studied. Rapid action, of the heart with gallop rhythm and epigastric 
paifl and tenderness are the moBt serious symptoms. The cases in which the 
pulse drops from 110 to 40 or 30 are usually very serious. The heart symp¬ 
toms are more common in the second or third week of the disease, and fatal 
dilatation of the heart may come on as late as the sixth or seventh week. It 
seems probable that the heart weakness is due to granular and fatty degen¬ 
eration of the muscle substance. Possibly in some of the casts there is degen¬ 
eration of the vagua, a view which is supported by the frequency of paralysis 
of the palate with vomiting and epigastric pain and tenderness. 

S erum Siclneas .—Strictly an effect of the treatment, “ Die Sorumkrank- 
lieit ” may be considered among the complications. ' In from eight to ten days 
after the inoculation there apjiears at the site an erythema or urticaria, 
which spreads rapidly over the body. There is usually oedema, local glandular 
enlargements, and in some cases albuminuria. There are pains and slight 
swelling in the joints, and moderate fever. The oedema and the morbilli¬ 
form and exudative rashes aft; the most striking features. Convalescence 
occurs on the third or fourth day. These symptoms have been shown to be 
due to the toxic effects of the horse serum. 

Sudden death has occurred in about 20 cases after the serum injection* 
(llosenau and Anderson). The serious symptoms come on within five or ten 
minutes of the injection with collapse, unconsciousness, and convulsions and 
death. The toxic effect is due to the alien serum, from which it is quite 
possible that before long the dangerous elements may be removed. 

Diagnosis.—The presence of the Ivlebs-Loeffler bacillus is regarded by bac¬ 
teriologists as the sole criterion of true diphtheria, and as this organism may 
be associated with *11 grades of throat affections, from a simple catarrh to a 
sloughing, gangrenous process, it is evident that in many instances there will 
be a striking discrepancy between the clinical and the bacteriological diagnosis. 

The bacteriological diagnosis is simple. The plan adopted by the New 
York Health Department is a model which may be followed with advantage in 
other cities. Outfits for making cultures, consisting of a box containing a 
tube of blood-serum and a sterilized swab in a test-tube, are distributed to 
about forty stations at convenient points in the city. A list of, these places 
is published, and a physician can obtain the outfit free of cost. The direc¬ 
tions are as follows: “The patient should be placed in a good light, and, if 
a child, properly held. In cases where it is possible to get a good view of the 
throat, depress the tongue and rub the cotton swab gently but freely against 
any visible exudate. In other eases, including those in which the exudate is 
confined to the larynx, avoiding the tongue, pass the swab far back and rub 
h freely against the mucous membrane of the phftrynx and tonsils. Without 
laying the swab down, withdraw the cotton plug from the culture-tube, insert 
the swab, and rub that portion of it which has touched tlie exudate gently but 
thoroughly all over the surface of the blood-serum. Do not push the swab. 
into the blood-serum, nor break the surface in any way. Then replace tfie 
swab in its own tube, plug both tubes, put them in the box, and return the 
culture outfit at once to the station from which ij; was obtained.’’ The culture- 
tubes which have been inoculated are kept in an inev^ator at 37° C. for twelve 
hours and are then ready for examination. Some prefer a method by which 
the material from the throat collected on a sterile swab, or, as recommended 
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by vou Esmarch, on small pieeeswf sterilized sponge, is sent to the laborulmv 
where the cultures and microscopical examination are made by a baeteriologiq. 

An immediate diagnosis without the use of cultures is often possible In- 
making a smear preparation of the exudate from the throat. The Klebs-hoef. 
fler bacilli may be present in sullieient numbers, and may bo quite character- 
istic to an expert. In this conned ion may be given the following statement 
by Park, who luts had such an exceptional experience: 11 The examination In 
£ competent bacteriologist of the bacterial growth in a blood-serum tula* which 
has been properly inoculated and kept for fourteen hours at the body tem¬ 
perature can be thoroughly relied upon in eases where there is visible mem¬ 
brane in the throat, if the culture is made during the period in which the 
membrane is forming, and no antiseptic, especially no mercurial solution, has 
lately been applied. In cases in which the disease is confined to ttie larynx or 
bronchi, surprisingly accurate results ean he obtained from cultures, but m u 
certain proportion of cases no diphtheria bacilli will be found in the tir-t 
culture, and yet will be abundantly present'in later cultures. We belicxc, 
therefore, that absolute reliance for a diagnosis can not be placed upon a single 
culture from the pharynx in purely laryngeal eases." 

Where a bacteriological examination can not be made, the practitioner mud 
regard as suspicious all forms of throat affections in children, and carry mil 
measures of isolation and disinfection. -In this way alone can serious emirs 
be avoided. It is not, of course, in the severer forms of membranous angina 
that mistake is likely to occur, but in the various lighter forms, many of wlmli 
are in reality due to the Klebs-l-outller bacillus. 

A large proportion of the eases of diphtheroid inflammation of the throat 
are duo to the streptococcus pyogenes. They are usually, milder, and the lia¬ 
bility-to general infection is iess intense; still, in scarlet fever and other spe¬ 
cific fevers some of the most virulent eases of throat disease which we sr, 
with intense systemic infection, are caused by this micro-organism. Tlie-r 
streptococcus cases arc probably much less numerous than the figures which 
I have given would indicate. The more careful examinations in the diphtheria 
pavilions of hospitals, particularly in Europe, have shown that in tin- large 
majority otj cases admitted the Klelis-Loefiler bacillus is present. 1 hair 
already referred, under the section on scarlet fever, to the question of tIn- 
diagnosis between scarlet fever With severe angina and diphtheria. 

Prognosis. —Tn hospital practice the mortality was formerly from lit* to 
SQ-PS-r cent. In the Boston City Hospital the d'ealli-ratc between 18SS .in<l 
1894 was only once below 40 per cent, and in 1892 and 1893 rose to nearly 
50 per cent. Following the introduction of antitoxin from 1895 lo 1903 tln- 
death-ratc has not once hden above 15 per cent, and of late years lias In-rii 
about 10 or 12 per cent (McCollom). In country places the disease may d |s - 
play an appalling virulence. In cases of ordinary severity the outlook i* ih |_ 
ally good. IIMklgHults.fronilinvolvenient of 'the larynx,* septic infe ct""i. 
sudden heart-fa ilure./diphtheritic paralysis, oceasiortgUy.Jiam-uoBHiia. mul 
tenetimes from.^oncho^uifiuiapnia occurring during convalescence. In 
England and Wales in 1903 there wore 6,077 deaths, compared with 9,130. the 
average number in the previous decennium (Tatham). Of late years the mor¬ 
tality has been steadily falling. Tn Boston during the ten years ending I9» 3 
the mortality per 10,000 of the living has ranged from 30.65 to 88.73. T’lic 
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mortality has greatly decreased, from 18.03 per 10,000 living in 1894 to 3 51 
in 1903 (McCollom). 

Pr qphyia xia.— Isolation of the sick, disinfection of the clothing and of 
cu'rything that has come in contact with the patient, careful scrutiny of the 
I mil der cases of,throat disorder, and more stringent surveillance in the period 
of convalescence are the essential measures to prevent the spread of the dis¬ 
ease. Suspected eases in families or schools should be at onde isolated or re¬ 
moved to a hospital for infectious disorders. When a death has occurred from 
diphtheria, the body should be wrapped in a sheet which has been soaked in 
a corrosive-sublimate solution (1 to 3,000). and placed in a closely sealed 
coffin. The funeral should always be private. 

In cases of well-marked diphtheria these precautions are usually carried 
out, but the chief danger is from the milder ca<e<. particularly the ambulatory 
form, in which the disease has perhaps not, been suspected.’ Rut from such 
patients mingling with susceptible children the disease is often conveyed. The 
healthy children in a family in ’which diphtheria exists may carry tire disease 
to their se l lool- f allows. The question of the influence of isolation hospitals 
on Ihe spread of the di-case ha-, I think, hcen solved in Boston, a city which 
lias suffered torrihl.v from diphtheria. The ratio of mortality per 10.000 living 
in 1893 was 11+, and in 1891 it was J!) In 1895 the 'infections pavilion 
was opened. Prior to that year only about 10 per cent of the reported eases 
were treated in hospital; in succeeding years 50 per cent were treated in hos¬ 
pital. In 1898 the mortality per 10,000 had fallen to 3, and in 1899 it 
was -1.9. 

A very important matter in the prophylaxis relates to the period of con¬ 
valescence. It has been sltown bv numerous observations that, after all the 
membr ane ha s cleared away, virulent bacilli may persist-in, the throat from 
periods ranging from six weeks to six months, or even longer. There is evi¬ 
dence to show that the disease may bo communicated l>v such patients, so that 
isolation should be continued in any given case until the bacteriological exami¬ 
nation. shows tl»t the throat is free. 

It can not he too strongly emphasized that the important elements in the 
prophylaxis of diphtheria are the rigid scrutiny of the milder tyyes of throat 
a fleet ion, and the thorough isolation and disinfection of the individual 
patients. 

('arelul attention sltouhl bo given to the throats and mouths of children, 
particularly to the teeth and tonsils, ns Cnillo has urged. Swollen and enlarged 
tmi-ils should be removed. In persons exposed, the antiseptic mouth washes, 
sll, 'li as corrosive sublimate (1 to 10,00(1). chlorine water (1 to 1.100). or swab- 
I'ing the throat with a diluted Lnefller's solution. Should he employed. 

Treatment.—The important points are hygienic measures to prevent the 
s prond of the malady, local treatment, of the throat to destroy the bacilli, medi- 
fation, general or specific, to counteract the effects of the toxins, and, lastly, 
’° the complications and sequela 1 . 

(") Hygienic Measures. —The patient should he in a room from which 
1,1 carpets, curtains, and superfluous furniture have been remousl. Tito tom- 
Pj ntture should be about U8°, and thorough ventilation should be secured. 

I a ’ r may bcJccpt moist by a kettle or a steam-atomizer. If possible, only 

aujsc, tho child's mother, and the doctor should come in contact with the 
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patient. During the visit the physician should wear a linen overall,* and on 
leaving the room he should thoroughly wash his hands and face in a eorrosive- 
sublimate solution. The strictest quarantine should be employed against other 
members in the house. 

(6) Local Tbeatment. —In mild cases the throat symptoms are alone 
prominent. Vigorous local treatment from the outset should be carried out, 
taking especial care in all instances to avoid mechanical injury to the tissues. 
A very large number of solutions have been recommenced. They are best 
employed with a swab of cotton-wool or a soft sponge, or irrigation with hot 
antiseptic solutions may be used. The direct application with a swab of cot¬ 
ton-wool or sponge is, as a rule, effective. In many young children it is really 
a most trying procedure to carry out the treatment, and sometimes one is 
compelled to desist. The jauise should hold the child on her knees, well 
wjapped in a shawl, with its head resting on her shoulder. The nose is then 
held, and so soon as the child opens its mouth,® cork shotijpkbe placed between 
the molar teeth. The-local application can then he made, or thorough irriga¬ 
tion carried out. In infants the disinfecting fluids are sometimes better 
applied through the nostrils. The following solutions may be employed: 

Loefller's solution: Menthol, 10 grammes dissolved in toluol to 30 cc. 
Liq. Ferri scsquichlorati, 4 cc.; alcohol absol.. (iO cc. 

Corrosive sublimate, 1 to 1,000, either alone or with tartaric acid, 3 
grammes to the litre. 

Carbolic acid, 3 per cent in 30 per cent alcohol solution, is much employed; 
some prefer to touch the small spots of exudate with pure carbolic acid. 

Another solution is: The tincture of the perehloride of iron, a drachm 
and a half, in glycerine, one ounce, water, one ounce, with from 15 to ‘til 
minims of carbolic acid. Chlorine water, boric acid, peroxide of hydrogen, 
iodoform, lactic acid, trypsin, and papain arc also recommended. 

Loefller’s solution, which has been given a very thorough trial, is perhaps 
the most satisfactory. 

Nasal diphtheria requires prompt and thorough disinfection of the pas¬ 
sages. Jacobi recommends chloride of sodium, saturated boric acid, or 1 
part of bichloride of mercury, 35 of chloride of sodium, and 1,000 of water, 
or the 1-per-cent solution of carbolic acid. Loefller’s solution may bo diluted 
and applied with a syringe or a spray. To be effectual the injection must he 
properly given. The nurse should be instructed to pass the nozzle of the 
syringe horizontally, not vertically; otherwise the fluid will return through 
the same nostril. 

When the larynx becomes involved, a steam tent may be arranged upon 
the hed, so that the child may breathe an atmosphere saturated with moisture. 
If the dyspnoea becomes urgent, an emetic of sulphate of zinc or ipecacuanha 
may be given. When the signs of obstruction arc marked there should be no 
delay in the performance of intubation or tracheotomy. 

Hot applications to the neck are usually very grateful, particularly to 
young children, though in the case of older children and adults the ice poul¬ 
tices are to be preferred. 

(c) General Measures.— The food should be liquid—milk, beef jui<<s 
barlejuiater, albumen water, and soups. The child should he encouraged 1° 
drink water freely. When the pharyngeal involvement is yexy.gijiftt.and s" ;; t- 
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owing fopnfnl. nutritiyejjpcmata should bA used. In cases with severe con- 
if’i'tntinnal aymptmnB stimulants should be given early. 

Medicines given internally are of very little avail in the disease. There 
s still a widespread belief in the profession that forms of mesciiIX4tC„bene- 
ficjftl. The tincture of the perchlorido of iron is also very warmly recom¬ 
mended. We are still, however, without drugs which can directly counteract 
,he tox-albumins of this disease, and we must rely on general ^measures of feed- 
ng and stimulants to support the strength. 

The convalescence of the disease is not without its dangers, and patients 
diould be very carefully watched, particularly if there are signs of heart 
weakness. 

The diphtheritic paralysis requires rest in bed, and in those cases in which 
lie heart rhythm is disturbed the avoidance of sudden exertion. In the 
•lironic forms with wasting, massage, electricity, and strychnine are invaluable 
lids. If swallow^Bbecomes vgry difficult, the patient must be fed with the 
itomach'-tulie, widen is very much preferable to feeding per rrclum. 

(d) Antitoxin Thbat.mext. —As the years go on additional experience 
ins shown that, thoroughly carried out, this method of treatment is both safe 
ind efficacious. There are no reasonable grounds for skepticism on the part of 
ntelligent practitioners, and still less on the part of those in charge of the 
lospitals for infectious diseases. 

The principle of action depends on the circumstance that the blood-scrum 
if an animal rendered immune, when introduced into another animal, protects 
it from infection with the diphtheria bacilli, and has also an important cura¬ 
tive influence upon diphtheria, whether artificially given to animals, or spon¬ 
taneously acquired by man. In the preparation of the blood-scrum a uniform 
standard strength is procured. The antitoxin unit is the amount of antitoxin 
which, injected into a guinea-pig of 250 grammes in weight, neutralizes 100 
times the minimum fatal dose of toxin of standard strength. 

Dosage .—This is one of the most important questions relating to the use 
of the antitoxin. J. II. McOollom, of the Boston City Hospital, who has prob¬ 
ably lmd a richer experience with the disease than any man in the United 
States, insists that the guiding practice in the use of the antitoxin is to give it 
until the characteristic effects arc produced, whether 4,000 or 70.000 units be 
required for this result. He very rightly remarks that in the case of a patient 
ill with diphtheria there is no way of estimating the quantity of toxin gener¬ 
ated by the membrane, and therefore one must administer the agent until the 
characteristic effect is produced—viz., the shriveling of the membrane, the 
diminution of the nasal discharge, the correction of the fetid odor, and a gen¬ 
eral improvement in the condition of the patient. No case, he says, in the 
acute stage should he considered hopeless. “ When one sees a patient with 
'Membrane covering the tonsils and uvula, profuse sanious discharge from the 
nose, spots of ecchymosis on the body and extremities, cold, clammy hands 
a "d feet, a feeble pulse, and the nauseous odor of diphtheria, and finds that 
nfler the administration of'10,000 units of antitoxin in two doses the condi- 
I'on of the patient improves slightly; that after 10,000 units more have been 
given there is a marked abatement in the severity of the symptoms; that when 
an additional 10,000 units have been given the patient is apparently out of 
danger, and eventually recovers—one must believe in the curative power of 
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antitoxin. When one sees a patient in whom the intubation tubo has been 
repeatedly clogged, when the hopeless condition of the patient changes for the 
better after the administration of 50,000 units,, one can not help but be con¬ 
vinced of the importance of giving large doses of antitoxin in the very severe 
and apparently hopeless cases. In the majority of instances thes&iarge doses 
are not required, particularly if the patients are seen early in the attack, 4,900 
to 6,000 units being enough to produce the characteristic effect on the mem¬ 
brane.” • • 

’Favorable effects are seen in improvement in both the local and general 
condition. The swelling of the fauces subsides, the membrane begins to dis¬ 
appear, the temperature falls, and the pulse becomes slower. 

Untoward Effects .—Of these the most Common are urticaria and arthral¬ 
gia,, but they are trifling and unimportant. Abscess is rare. 

Results .—Of 183,256 cases treated in 150 cities previous to the serum 
period, the mortality was 38.1 per cent. Since the introduction of serum 
132,548 cases have been treated, with a mortality of 11.6 per cent. Leaving 
out those not treated with the serum, the mortality was 0.8 per cent (Edam 
Rosenthal). The figures of the Boston City Hospital have already been gi\cn 
and are of special value, as the number of cases is large, the character severe, 
and the Director of the South Department, Dr. McCollom, has had faith in 
the treatment and courage in carrying it out. 

In Chicago, from 1888 to 1805, the total number of deaths from diph¬ 
theria was 11,188. From 1896 to 1003, the period during the use of anti¬ 
toxin, the deaths were 6,088, a decrease of 17 per cent. Of 586 cases treated 
on the first day of the disease there were only 2 deaths; of 036 cases treated 
later than the fourth day there were 216 deaths (A. ]{. Reynolds). 

Immunization for the Prevention of Diphtheria .—Persons exposed to diph¬ 
theria may be protected by a sufficient dose of the antitoxin. Children, par¬ 
ticularly, should receive an immunizing injection at once, 'flic minimum do-o 
should be 500 units for a child under two years of age; for older children and 
adults larger doses (500 to 1,000) are employed, which may be repeated in a 
few days if necessary. In New York (city) since January, 1895, 13,000 per¬ 
sons have begp. so treated, of whom only 40 contracted the disease and only 
one died. 


XVH. ERYSIPELAS. 

Definition. —An acute, contagious disease, characterized by a special in¬ 
flammation of the skin caused by streptococcus eryni point os seu pyogenes. 

Etiology. —Erysipelas is'a widespread affection, endemic in most com¬ 
munities, and at certain seasons epidemic. We nro as yet ignorant of the 
atmospheric or telluric influences which favor the diffusion of the poison. 

It is particularly prevalent in the spring of the year. Of 2,012 cases col¬ 
lected by Anders, 1,214 occurred during the first live months of the year. 
April had the largest number of cases. The affection prevails extensively m 
old, ill-ventilated hospitals and institutions in which the sanitary conditions 
are defective. With the improved sanitation of late years the number of cases 
has materially diminished. It has licen observed, however, to break out in new 
institutions under the most favorable hygienic circumstances. Erysipelas is 
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both contagious and inoculable; but, except finder special conditions, the poi¬ 
son is not very virulent and docs not seem to act at any great distance. It 
can be conveyed by a third person. The poison certainly attaches itself to the 
furniture, balding, and walls of rooms in which patients have been confined. 

The disposition to the disease is widespread, but the susceptibility is 
specially marked in the case of individuals with wounds or abrasions of any 
sort. Recently delivered women and persons who have been the subjects of 
surgical operations are particularly prone to it. A wound, however, is not 
necessary, and in the so-called idiopathic form, although it may be dillicult to 
say that there was not a slight abrasion about the nose or lips, in very many 
cases there! certainly is no observable external lesion. 

Chronic alcoholism, debility, and Bright’s disease are predisposing agents. 
Certain persons show a special susceptibility to erysipelas, and it may recur 
in them repeatedly. There are instances, too, of a family predisposition. 

The specific agent of the disease is a streptococcus growing in long chains, 
which is included under the grtfup name Streptococcus pyogenes, with which 
Streptococcus erysipciatos appears to lie identical. The fever and constitu¬ 
tional symptoms are due in great part to the toxins; the more serious visceral 
complications are the result of secondary metastatic infection. 

Immunity .—Susceptible animals can be rendered immune to virulent 
streptococci by repeated non-lethal injections of cultures. Marmorek’s pro¬ 
tective serum, prepared by inoculating the horse and other animals with cul¬ 
tures of intensified virulence, belongs to the bactericidal and not to the anti¬ 
toxic sera. Notwithstanding some apparently favorable results, its value in 
the treatment of human infections has not been demonstrated. 

Morbid Anatomy.—Erysipelas is a simple inflammation. In its uncom¬ 
plicated forms there is seen, post mortem, little; else than inflammatory oedema. 
Investigations have shown that the cocci are found chiefly in the lymph-spaeds 
and most abundantly in the zone of spreading inflammation. In the unin- 
'olved tissue beyond the inflamed margin they are to be found in the lymph- 
xessels, and it is here, according to Mctschnikoff and others, that an active 
warfare goes on between the leucocytes and the cocci (phagocytosis). In more 
extensive and virulent forms of the disease there is usually suppuration. 

Infarcts occur in the lungs, spleen, and kidneys, and there may be the gen¬ 
eral evidences of pyamiie infection. Some of the worst cases of malignant 
endocarditis arc; secondary to erysipelas; thus, of 23 cases, 3 occurred in con¬ 
nection with this disease. Septic pericarditis and plenritis also occur. As 
fiist mentioned, the disease may in rare cases extend to and involve the 
meninges. Pneumonia is not a very common complication. Acute nephritis 
is also met with; it is often ingrafted upon an old-chronic trouble. 

Symptoms. —The following description applies specially to erysipelas of the 
face and head, the form of the disease which the physician is most commonly 
called upon to treat. 

The incubation is variable, probably from three to seven days. 

The stage of invasion is often marked by a rigor, and followed by a rapid 
rise in the temperature and other characteristics of an acute fever. When 
Nmre is a local abrasion, the spot is slightly reddened; but if the disease is 
allopathic, there is seen within a few hours slight redness over the bridge of 
tin; nose and on the cheeks. The swelling and tension of the skin increase and 
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within twenty-four hours the external symptoms are well marked. «The skin 
is smooth, tense, and (edematous. It looks red, feels hot, and the superficial 
layers of the epidermis may be lifted as small blebs. The patient complains of 
an unpleasant feeling of tension in the skin; the swelling rapidly increases; 
and during the second day the eyes are usually closed. The first-affected pails 
gradually become pale and less swollen as the disease extends at the periphery. 
When it reache*the forehead it progresses as an advancing ridge, perfectly well 
defined and raised; and often, on palpation, hardened extensions can be felt 
beneath the skin which is not yet reddened. Even in a case of moderate scuir- 
ity, the face is enormously swollen, the eyes are closed, the lips greatly (edema¬ 
tous, the cars thickened, the scalp is swollen, and the patient’s features arc 
quite unrecognizable. The formation of blebs is common on the eyelids, cars, 
and forehead. The cervical lyiuph-glands are swollen, but are usually masked 
in the oedema of the neck. The temperature keeps high without marked remis¬ 
sions for four or five days and then defervescence takes place by crisis. Lcu- 
coeytosis is present. Kirkbride has noted tfte presence in one case of leiicm 
and tyrosin in the urine. The general condition of the patient varies much 
with his previous state of health. In old and debilitated persons, particularly 
in those addicted to alcohol, the constitutional depression from the outset mav 
be very great. Delirium is present, the tongue becomes dry, the pulse feeble, 
and there is marked tendency to death from toxtemia. In the majority of 
cases, however, even with extensive lesions, the constitutional disturbance, con¬ 
sidering the height of the fever range, is slight. The mucous membrane of the 
mouth and throat may be swollen and reddened. The erysipelatous inflamma¬ 
tion may extend to the larynx, but the severe oedema of this part occasionally 
met with is commonly due to the extension of the inflan\jnation from without 
inward. 

There are cases in which the inflammation extends from the face to the 
neck, and over the chest, and may gradually migrate or wander over the greater 
part of the body (/?. miijrans). 

The close relation between the erysipelas coccus and the pus organisms is 
shown by the frequency with which suppuration occurs in facial erysipelas. 
Small cutaneous abscesses are common about the cheeks and forehead ami 
neck, and beneath the scalp large collections of pus may accumulate. Sup¬ 
puration seems to occur more frequently in some epidemics than in others, and 
at the Philadelphia Hospital one year nearly all the cases in the erysipelas 
wards presented local abscesses. 

Complications.—Meningitis is rare. The cases in which death occurs will 
marked brain symptoms do not usually show, post mortem, meningeal 
affection. 

Pneumonia is an occasional complication. Ulcerative endocarditis ami 
septicaemia, are more common. Albuminuria is almost constant, particularly 
in persons over fifty. True nephritis is occasionally s(xm. Da Costa hm 
called attention to curious irregular returns of the fever which occur during 
convalescence without any aggravation of the local condition. 

The diagnosis rarely presents any difficulty. The mode of onset, the rap» 
rise in fever, and the characters of the local disease are quite distinctive. 

Prognosis.—Healthy adults rarely die. The general mortality in hospital' 
is about 7 per cent, in private practice about 4 per cent (Anders). In I' 11 
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new-bonf, when the disease attacks the navel, it is almost always fatal. In 
drunkards and in the aged erysipelas is a serious affection, and death may 
result either from the intensity of the fever or, more commonly, from toxaemia. 
The wandering or ambulatory erysipelas, which has a more protracted course, 
may cause death from exhaustion. 

Treatment. —Isolation should be strictly carried out, particularly in hos¬ 
pitals. A practitioner in attendance upon a case of erysipelas should not 
attend cases of confiribment. 

The disease is self-limited and a large majority of the cases get well with¬ 
out any internal medication. I can speak definitely on this point, having, at 
the Philadelphia Hospital, treated many cases in this way. The diet should 
be nutritious and light. Stimulants are not required except in the old and 
feeble. For the restlessness, delirium, and insomnia, chloral or the bromides 
may be given; or, if these fail, opium. When the fever is high the patient 
may be bathed or Sponged, or, ijj private practice, if there is an objection to 
this, antipyrin or antifebrin may be given. 

Of internal remedies believed to influence the disease, the tincture of the 
pcrehlorido of iron has been highly recommended. At the Montreal General 
Hospital this was the routine treatment, and doses of half a drachm to a 
drachm were given every three or four hours. I am by no means convinced 
that it has any special action; nor, so far as I know, has any medicine, given 
internally, a definite control over the course of the disease. 

Of local treatment, the injection of antiseptic solutions at the margin of 
the spreading areas has been much practised. Two-pcr-ceut solutions of car¬ 
bolic acid, the corrosive sublimate and the hiniodide of mercury have been 
much used. The injection should he made not into but just a little beyond 
the border of the inflamed patch. F. P. Henry has treated a large number 
of cases at the Philadelphia Hospital with the last-mentioned drug, and this 
mode of practice is certainly most rational. 

Of local applications, iehthyol is at present much used. The inflamed 
regidn may he covered with salicylate of starch. Perhaps as good an appli¬ 
cation as any is cold water, which was highly recommended by Hippocrates. 


XVIII. SEPTICAEMIA ANT) PYAEMIA. 

Certain terms must first he defined. 

An infection is the morbid process induced by the invasion and growth in 
the body of pathogenic micro-organisms. An infection may be local, as in 
a boil, or general, as in some cases of anthrax. 

An intoxication is the morbid condition caused by the absorption of toxins, 
hi large part derived from pathogenic organisms. The term saprcebiici is the 
"Univalent of septic intoxication. 

A hard-and-fast line can not lie drawn between an infection and an intoxi- 
ftilion, but agents of infection alone aTe cnpable of reproduction, whereas those 
j°f intoxication are chemical poisons, some of which are produced by the agency 
I bacteria, or by vegetable and animal cells. Infections diseases ivhicl^ are 
I C0| »niunicated directly from one person to another are termed contagious, and 

infecting agent is sometimes spoken of as a contngium. “ Whether or not 
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an infectious disease is contagious in the ordinary sense depends upon tli<> 
nature of the infectious agent, and especially upon the manner of its elimina¬ 
tion from and reception by the body. Most but not all contagious diseases are 
infectious. Scabies is a contagious disease, but it is not infectious ” (Welch). 

There are three chief clinical types of infection. 

« 

1. Local Infections with the Development^* Toxins. 

This is the common mode of invasion of many of the diseases which we 
have already considered. Tetanus, diphtheria, erysipelas, and pneumonia are 
diseases which have sites of local infection in which the pathogenic organisms 
develop; but the constitutional effects are caused hy the absorption of the poi¬ 
sonous products. The diphtheria toxin produces all the general symptoms, Iln> 
tetanus toxin every feature, of the di-ease without the presence of their re¬ 
spective bacilli. Certain of the symptoms foyowing the absorption of the tox¬ 
ins are general to all; others are special and peculiar, according to the organ¬ 
ism which produces them. A chill, fever, general malaise, prostration, rapid 
pulse, restlessness, and headache arc the most frequent. With but few excep¬ 
tions the febrile disturbance is the most common feature. The most serious 
effects are seen upon the nervous sy-fent and upon the heart, and the grant\ 
of the symptoms on the part of these organs is to some extent a measure of the 
intensity of the intoxication. The organisms of certain local infections pro¬ 
duce poisons which have special actions; tints the diphtheria toxin, hesnlc- 
having the effects already referred to, is especially prone to attack the nervous 
system and to cause peripheral neuritis. The tetanus toxin has a specific 
action on tlie motor neurones. • 


2. Septio.emta. 

Formerly, and in a surgical sense, the term “ septicaemia ” was used tn 
designate the invasion of the blood and tissues of the body by the orgam-ms 
of suppuration, but in the medical sense the term may be applied to any con¬ 
dition in xvhich, with or without a local site of infection, there is micmlnr 
invasion of \he blood and tissues, but without metastatic foci of suppuration 
Owing to the great development of bacteria in the blood, and in order to -epa- 
rate it sharply from local infectious processes with toxic invasion of the l»uh 
it is proposed to call this condition bactenemia; toxaemia denotes the Intici 
state. 

(a) Progressive Septioajmia from Local Infection. —The conimoi 
streptococcus and staphylouoecus infection is as a rule first local, and the l"\ 
ins alone pass into the blood. In other instances the cocci appear in the hie" 1 
and throughout the tissues, causing a septicaunia which intensifies greatly tin 
severity of the ease. Other infections in which the bacterial invasion, local a 
first, may become general are pneumonia, typhoid fever, anthrax, gonorrh"' i| 
and puerperal fever. 

The clinical features of this form are well seen in the eases of piiei'p" 1,1 
septicaemia or in dissection wounds, in which the course of the infection mu. 
be traced along the lymphatics. The symptoms usual!v set in within t xxI'l'ly 
four hours, and rarely later than the third or fourth day. There is a d" 1 
or chilliness, with moderate fever at first, which gradually rises and is ma' k«' 1 
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by daily remissions and even intermissions. The pulse is small and com¬ 
pressible, and may reach 120 or higher. Gastro-intestinal disturbances are 
common, the tongue is red at the margin, and the dorsum is dry and dark. 
There may be early delirium or marked mental prostration and apathy. As 
the disease progresses there may be pallor of the face or a yellowish tint. 
Capillary hmmorrhages are not uncommon. 

In streptococcus cases we are beginning to recognize the fact that these 
infections are not idways so serious as we thought. Death may occur within 
twenty-four hours or be delayed for several days, even for weeks, and recovery 
may occur. One case recently showed streptococci in the blood for six weeks, 
but ultimately recovered (Cole). On post-mortem examination there may be 
no gross focal lesions in the viscera, and the seat of infection may present only 
slight changes. The spleen is enlarged and soft, the blood may bo extremely 
dark in color, and hamiorrlmges arc common, particularly on the serous sur¬ 
faces. Neither tljrombi nor emboli are found. Certain clinical features sepa¬ 
rate the streptococcus from I lie*'staphylococcus infection, chiefly in the absence 
of delirium, a rather abnormal mental acuteness, and in the presence of a 
greater degree of amentia. 

Many instances of septicamiia are combined infections; thus in diphtheria 
streptococcus septicamiia is a common, and the most serious, event. The local 
disease and the symptoms produced by absorption of the toxins dominate the 
clinical picture; but the features are usually much aggravated by the systemic 
invasion. A similar infection may occur in typhoid fever and in tuberculosis, 
and may obscure the typical picture. These secondary septicaemias are caused 
most frequently by the streptococcus, but may result from the invasion of 
other bacteria. 

(6) General Septic.emia without Recognizable Local Infection.— 
Cryptogenetic Septiivmias. —This is a group of very great interest to the 
physician, the full importance of which we are only now beginning to recog¬ 
nize. 

The subjects when attacked may be in perfect health; more commonly they 
are already weakened by acute or chronic illness. The pathogenic organisms 
are varied. Streptococcus pyogenes is the most common; the forms of 
staphylococcus more rare. Other occasional causal agents are Micrococcus 
hmcrolatus (pneumococcus), Hacillus proteus, and Itncillus pyocynncus. Be¬ 
tween May 1, 1802, and June 1, 1803. there were examined in the post-mortem 
room from my wards 21 cases of general infection, of which 13 were due to 
Streptococcus pyogenes, 2 to Staphylococcus pyogenes, and 6 to the pneumo¬ 
coccus. In 1!) of those ease's the patients were already the subjects of some 
other malady, which was aggravated, or in most instances terminated, by the 
general septicamiia. The symptoms vary somewhat with the character of the 
micro-organisms. Tn the streptococcus eases there may' be chills with high, 
irregular fever, and a more characteristic septic state than in the pneumo- 
coceus infection. 

Most of these cases come correctly under the term "cryptogenetic septi- 
«rrnia ” as employed by Leubc, inasmuch as the local focus of infection is 
11 °t evident during life, and may not be found after death. Although most 

these cases are terminal infections, yet it is well to bear in mind that there 
ar ° instances of this type of affection coming on in apparently healthy persons. 
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The fever may be extremely irregular, characteristically septic, and.persist 
for many weeks. Foci of suppuration may not develop, and may not be found 
even at autopsy. I have on several occasions met with cases of an intermit¬ 
tent pyrexia persisting for weeks, in which it seemed impossible to give any 
explanation of the phenomena, and some which ultimately recovered, and in 
which tuberculosis and malaria could be almost positively excluded. These 
cases require to .be carefully studied bacteriologically. Dreschfeld has de¬ 
scribed them as idiopathic intermittent fever of pyaen^e character. Local 
symptoms may be absent, though in three of <his cases there was enlargement 
of the liver, and in two the condition was a diffuse suppurative hepatitis. The 
pyocyanic disease, or cyano-pysemia, is an extremely interesting form of infec¬ 
tion with Bacillus pyocyaneus, of which a larger number of cases have been 
reported of late years. (See Wollstein’s paper, Archives of Pediatrics, Octo¬ 
ber, 1897, and Barker, Jour. Am. Med. Assoc., 1897.) 

3. Septico-py^m^s. 

The pathogenic micro-organisms which invade the blood and tissues may 
settle in certain foci and there cause suppuration. When multiple abscesses 
are thus produced in connection with a general infection, the condition is 
known as pyremia or, perhaps better, septico-pyajmia. There are no specific 
organisms of suppuration, and the condition of pyaemia may be produced by 
' organisms other tlian the streptococci and staphylococci, thougli these are the 
most common. Other forms which may invade the system and cause foci of 
suppuration are Micrococcus lanceolatus, the gonococcus. Bacillus coli, Bacillus 
typhosus, Bacillus proteus, Bacillus pyocyaneus, Bacillus in/luenzce, and very 
probably the anaerobic bacteria of Veillon and Zuber. In a large proportion of 
all cases of pyaemia there is a focus of infection, either a suppurating exter¬ 
nal wound, an osteomyelitis, a gonorrhoea, an otitis media, an empyema, or an 
area of suppuration in a lymph-gland or about the appendix. In a large 
majority of all these eases the common pus cocci are present. 

In a suppurating wound, for example, the pus organisms induce hyaline 
necrosis in the smaller vessels with the production of thrombi and purulent 
phlebitis. The entrance of pus organisms in small numbers into the blood 
does not necessarily produce pyaemia. Commonly the transmission to various 
parts from the local focus takes place by the fragments of thrombi which puss 
as emboli to different parts, where, if the conditions are favorable, the pus 
organisms excite suppuration. A thrombus which is not septic or contami¬ 
nated, when dislodged and impacted in a distant vessel, produces at most only 
a simple infarction; but, coming from an infected source and containing pus 
microbes, fcn independent centre of infection is established wherever the cm- 
boluJWy lodge. These independent suppurative centres in pyaemia, known a* 
embolic or metastatic abscesses, have the following distribution: 

(а) In external wounds, in osteo-myelitis, and in acute phlegmon of fI k 
akin, the embolic particles very frequently excite suppuration in the lungs 
producing the well-known wedge-shaped pysemie infarcts; from these, or rarcl; 
by paradoxical embolism, or direct passage of bacteria or minute embol 
through the pulmonary capillaries, metastatic foci of inflammation may occu 
in other parts. 

(б) Suppurative foci in the territory of the portal system, particularly is 
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the intdfetines, produce metastatic abscesses !n the liver with or without sup¬ 
purative pylephlebitis. 

Endocarditis is an event which is very liable to occur in all forms of sep- 
ticsemia, and modifies materially the character of the clinical features. Strep¬ 
tococci and staphylococci are the most common organisms present in the vege¬ 
tations, but the pneumococci, gonococci, tubercle bacilli, typhoid bacilli, 
anthrax bacilli, and other forms have been isolated. The vegetations which 
grow at the site of*the valve lesion become covered with thrombi, particles 
of which may be dislodged and carried as emboli to different parts of the body, 
causing multiple abscesses or infarcts. 

Symptoms of Septico-pyemia. —In a case of wound infection, prior to the 
onset of the characteristic symptoms, there may be signs of local trouble, and 
in the case of a discharging wound the pus may change in character. The 
onset of the disease is marked by a severe rigor, during which the temperature 
rises to 103° or 104° and is fojlowed by a profuse sweat. These chills are 
repeated at intervals, either daily or every other day. In the intervals there 
may be slight pyrexia. The constitutional disturbance is marked and there 
are loss of appetite, nausea, and vomiting, and, as the disease progresses, rapid 
emaciation. Transient erythema is not uncommon. Local symptoms usually 
occur. If the lungs liecomc involved there arc dyspnoea and cough. The 
physical signs may be slight. Involvement of the pleura and pericardium is 
common. The anaemia, often profound, causes great pallor of the skin, which 
later may be bile-tinged. The spleen is enlarged, and there may be intense 
pain in the side, pointing to perisplenitis from embolism. Usually in the 
rapid cases a typhoid state supervenes, and the patient dies comatose. 

In the chronic cases the disease may be prolonged for months; the chills 
recur at long intervals, the temperature is irregular, and the condition of the 
patient varies from month to month. The course is usually slow and progress¬ 
ively downward. 

Diagnosis. —Pyaemia is a disease frequently overlooked and often mistaken 
for other affections. 

Cases following a wound, an operation, or parturition are readily recog¬ 
nized. On the other hand, the following conditions may be overlooked: 

Osteo-myclitis. —Here the lesion may be limited, the constitutional symp¬ 
toms severe, and the course of the disease very rapid. The cause of the trouble 
may be discovered only post mortem. 

So, too, acute septieo-pyicmirt may follow gonorrhoea or a prostatic abscess. 

Cases are sometimes confounded with typhoid fever, particularly the more 
chronic instances, in which there are diarrhoea, great prostration, delirium, 
and irregular fever. The spleen, too, is often enlarged. The marked leueo- 
cytosis is an important differential point. 

In some of the instances of ulcerative endocarditis the diagnosis is very 
ilillieult, particularly in what is known as the typhoid, in contradistinction 
to the septic, type of this disease. In acute miliary tuberculosis the symp¬ 
toms occasionally resemble those of septicaemia, more commonly those of 
typhoid fever. 

The post-febrile arthritides, such as occur after scarlet fever and gonor¬ 
rhoea, are really instances of mild septic infection. The joints may some¬ 
times suppurate and pyaemia develop. So, also, in tuberculosis of the kidneys 
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and calculous pyelitis recurring rigors and sweats due to septic mfeotion arc 
common. In some latitudes septic and pya>mic processes aie too often con¬ 
founded with malaria. In early tuberculosis, or even when signs of excava¬ 
tion are present in the lungs, and in cases of suppuration in various parts, 
particularly empyema and abscess of the liver, the diagnosis of malaria is 
made. The practitioner may take it as a safe rule, to which he will And very 
few exceptions, that an intermittent freer which resists quinine, is not malaria. 

Other conditions associated with chills which may be mistaken for pvsenna 
are profound anannin, certain cases of Hodgkin’s disease, the hepatic inter¬ 
mittent fever associated with the lodgment of gall-stones at the orifice of the 
common duct, rare cases of essential fever in nervous women, and the inter¬ 
mittent fever sometimes seen in rapidly growing cancer. 

Treatment. — (a) Surgical .—In pyaemia, where the pus is accessible, free 
evacuation and drainage is often the only treatment required. In a case of 
cmpya'ina with weeks of high and irregular fever the day after operation the 
temperature is normal, and may remain so. 'Pn some cases with a local infec¬ 
tion Bier's method of hypertemia has been used with success, hut where tlie 
focus of manufacture of the poison is accessible tlit*, knife should ho used. 
Unfortunately, in only too many cases the focus of infection is not accessible; 
it then is a septieamiia, and for such cases the bacteriologists ha\e intro¬ 
duced the treatment with vaccines. 

(6) Vaccine Treatment .—By blood cultures or by cultures from the focus 
of infection the organism is isolated, then a vaccine is prepared, and. if 
Wright’s method is followed, the use and dose are regulated by the opsonic 
index of the patient. In many cases where the germ can not he isolated and 
the condition is one of septic fever the ordinary antistiicptococcus serum is 
used, or one of the polyvalent sera, flood results are obtained in a few eases, 
and we are working in the right direction, hut the method is as yet only in the 
experimental stage. 

(c) Drugs .—There arc none which control septic fever. The coal-tar 
products are of doubtful service. Quinine may he used. Cold bathing is 
much the best measure to control the fever. 

1. Tkhminai. In ski'tions. 

There is truth in the paradoxical statement that iicrsons rarely die of the 
disease with which they suffer. Socondaiy, terminal, infections carry off many 
of the incurable cases. Flexner analyzed 255 cases of chronic renal and cardiac 
disease in which complete bacteriological examinations were made at autop-y- 
Excluding tuberculous infection, 213 ga\e positive, and 42 negative results. 
The infections may be local or general. The former are extremely common, 
and are found in a large proportion of all cases of Bright’s disease, arterio¬ 
sclerosis, heart disease, cirrhosis of the liver, and other chronic disorders. 
Affections of the Berous membranes (acute pleurisy, pericarditis, or perito¬ 
nitis), meningitis, and endocarditis are the most frequent lesions. It is l”’ r ' 
haps safe to say that the majority of eases of advanced nrterio-aclerosis ana 
of Bright’s disease succumb to these intcrcurrenl infections. The inf<«l ,vc 
agents are very varied. The streptococcus is the most common, but the l" 11 ' 11 ' 
ihococcus, staphylococcus and gonococcus, and the proteus, pyocyaneus. :uld 
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irsis bacilli arc also met with. It is surprising in how many instances of 
artcrio-sclerosis, of chronic heart disease, of Bright’s disease, and particularly 
of cirrhosis of the liver in Flexner’s series the fatal event was determined by 
an acute tuberculosis of the peritonamm or pleura. 

The general terminal infections arc somewhat less common. Of 85 cases 
of chronic renal disease in which Flexner found micro-organisms at autopsy, 
38 exhibited general infections; of 18 cases of chronic cardiflc disease, in 11 
the distribution of lftteteria was general. The blood-serum of persons suffer¬ 
ing from advanced chronic disease was found by him‘to be less destructive to 
the staphylococcus aureus than normal human serum. Other diseases in which 
general terminal infection may occur are Hodgkin’s disease, leukicmia, and 
chronic tuberculosis. 

And, lastly, probably of the same nature is the terminal entero-colitis 80 
frequently met with in chronic disorders. 

>• 

XIX. RHEUMATIC FEVER. 

Definition.—An acute, non-contagious fever, dependent upon an unknown 
infective agent, and characterized by multiple arthritis and a marked tendency 
to inflammation of the tibrous tissues. • 

Etiology.—DisTUinrriox ,v\n I’kkv.u.knck.—I t prevails in temperate 
and humid climates. Church has collected interesting statistics on this point. 
Oddly enough, the two countries with the highest admission in the British 
army per thousand of strength—Kgypt. 7.02, and Canada, G.26—have climates 
the most diverse, in 1003 in Kngland and Wales 1,812 deaths were due to 
rheumatic fever (Tatham). The disease prevails more in the northern lati¬ 
tudes. In the Montreal General Hospital there were for the twelve years 
ending 1903, 2 deaths in 1S2 cases among 12,011 admissions; at the Royal 
Victoria Hospital, Montreal, for ton years ending 1903, 3 deaths in 285 cases 
among 9,2841 admissions (.John MoCrne). At the Johns Hopkins Hospital 
for the fifteen years ending 1901, there were 3(10 admissions (330 patients) 
and 9 deaths (T. McCrae). The general impression is that thq disease pre¬ 
vails more in the British Isles than elsewhere: hut, ns Church remarks, the 
returns are very imperfect (this holds good everywhere). In Norway, where 
cases of rheumatic fever are notified, there were for the four years 1883-92 
13,(151 cases, with 250 deaths. 

Season. —In London the cases reach the maximum in the months of Sep¬ 
tember and October. In the Montreal General Hospital Bell’s statistics of 
lull eases show that the largest number was admitted in February, March, 
and April. And the same is true in Baltimore, 55 per cent of our cases were 
admitted in the first four months of the year (McCrae). The disease prevails 
most in tho dry years or a succession of such, and is specially prevalent when 
the subsoil water is abnormally low and the temperature of the earth high 
(Newshoime). 

Age. —Young adults are most frequently affected, but tho disease is by no 
means uncommon in children between the ages of ten and fifteen years. Suck- 
>mgs are rarely Attacked. Milton Miller has analyzed 19 undoubted cases. 
The cases have to be distinguished from a totally different affection, the pyo; 



ggnic arthritis-of -infants. Of '466 cases admitted to the Montreal General 
Hospital there were, under fifteen years, 4.38 per cent; from fifteen to twenty, 
five years, 48.68 per cent; from twenty-five to thirty-five years, 25.87 per cent; 
from thirty-five to forty-five years, 13.6 per cent; above forty-five years, 7.4 
per cent. Of our 360 admissions, 110 were in the third decade and 65 per 
cent below the thirtieth year of age (MeCrae). Ten per cent of the cases 
had the first attack in the first decade. Of the 655 enses analyzed by Whip- 
ham for the Collective Investigation Committee of the British Medical Asso¬ 
ciation, only 32 eases occurred under the tenth year and 80 per cent between 
the twentieth and fortieth years. These figures do not give the ratio of eases 
in children, in whom the milder types of arthritis are very common. 

Sex. —If all ages are taken, males are affected of toner titan females. Of 
our patients, 23!) were males, 91 females. In the Collective Investigation Re¬ 
port there were 375 males and 27!) females. Up to the ago of twenty, how¬ 
ever, females predominate. Between the ages of ten and fifteen girls are more 
prone to the disease. 

Heredity. —It is a deeply grounded belief with the public and the pro¬ 
fession that rheumatism is a family disease, hut Church thinks the evidence 
is still imperfect. In 25 per cent of our cases there was a history of the din- 
ease in the family. The not rare occurrence in several members of the same 
family is used by those who believe in the infectious origin as an argument 
in favor of its being a house disease. 

Occupations which necessitate exposure to cold and great changes of tem¬ 
perature predispose strongly, and the disease is met with oftencst in drivers, 
servants, bakers, sailors, and laborers. 

Chill.— Exposure to cold, a wetting, or a sudden change of temperature 
are among the factors in determining the onset of an attack, but they were 
present in only 12 per cent of our cases. 

Not only does an attack not confer immunity, hut as in pneumonia pre¬ 
disposes the subject to the disease. 

Ehenmatic Fever as an Acute Infectious Disease. — (a) (General Em- 
dence. —Rheumatic fever, as Newsholme has shown, occurs in epidemics with¬ 
out regular periodicity, recurring at intervals of three, four, or six years, ami 
varying much in intensity. A severe epidemic is apt to he followed by tw« 
or three mild outbreaks. ‘CThc-curves of the mortality statistics . . . approx¬ 
imate very closely to those of pyaemia, puerjieral fever, and erysijielas, dis¬ 
eases which are certainly associated with specific micro-organisms” (Church). 
The constancy also of the seasonal variations is an additional suppori hi 
this view. 

(b) Clinical Features. —Physicians have long been impressed with the 
striking similarity of the symptoms to those of septic infection.. In the char¬ 
acter of the fever,.the mode of involvement of the joints, theitondency to ri- 
lgpse,Vtho sweats, the anamiia, thqleucocytosis, and, above all, the great liabil¬ 
ity to-lendocarditis and involvement of the serous membranes, the disea-c 
resembles pyaemia very closely, and may, indeed, be taken as the very type of an 
acute infection. But, as-Stephen Mackenzie remarks, acute rheumatism should 
be considered not simply from the point of view of the rheumatic polyarthritis 
of the adult, but as a whole in its manife^ations at different periods of life) 
yet even from this standpoint the multilron manifestations of the rheumatic 
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poison iik childhood and young adults may very reasonably be referred to the 
effect of the toxins of micro-organisms. 

(c) Special Evidence. —The bacteriology of the disease is still under dis¬ 
cussion.! Many organisms have been described, a special bacillus by Achalmc, 
forms of streptococci, and a diplococcus by Wassennan, which is probably the 
same as that described in England by Poynton and Payne, Ainley Walker, 
Shaw and Beattie. This latter, which has been called the Mitrucoccus rheu- 
malicus, IjfM JiecnJsoJ a ted from the throat, joints, and exudates in persons 
suffering with rheumatic fever. Poynton, Payne, and others have produeed 
with’this organism, injected into rabbits, endocarditis, arthritis, and subcu¬ 
taneous nodules. In a series of cases in my clinic Cole could not confirm these 
results, studying blood cultures and the effusion into the joints. On the other 
hand, hiums.flble with strains of streptococci from various sources to produce 
experimentally endocarditis and arthritis, y A view very commonly held is that 
the organism producing the disease is an attenuated streptococcus. Beattie* 
in a recent paper, claims that the’results obtained by injecting streptococci are 
different from those produeed by Micrococcus rheumaticus. A point of great 
interest is that Ainley Walker has obtained formic acid from the cultures of 
this germ. The problem is one of great difficulty and of the first importance, 
in xiew of the suffering and incapacity caused by rheumatic fever. 

There is considerable evidence against the view that it is simply a mild 
ivogenic infection.' Salicylates have no effect on the ordinary streptococcus 
ideations, and the‘clinical course in the streptococcus arthritis is very differ- 
■nl; moreover,- rheumatic joints never suppurate. The isolation of slrepto- 
wei may simply indicate the presence of secondary streptococcus invaders 
ucli as occur in scarlet fever and small-pox. 

Other views as to Hie nature of rheumatism are the metabolic or chemical: 
lint it depends upon a morbid material produced within the system in de¬ 
ed ive processes of assimilation. It has been suggested that this material is 
•die acid (Front) or certain combinations with lactic acid (Latham). 

A nervous theory of acute rheumatism was advocated by the late J. K. 
litcliell, of Philadelphia, who believed that the nerve centres were primarily 
Ifected by cold and that the local lesions were really trophic in character. 

Morbid Anatomy.— There are no changes characteristic of the disease, 
be affected joints show hyperemia and swelling of the synovial membranes 
ml of the ligamentous tissues. There may be slight erosion of the cartilage, 
'lie fluid in the joint is turbid, albuminous in character, and contains leuco¬ 
ses and a few fibrin tlakes. Pus is very rare in uncomplicated cases. Rlieu- 
mtic fever rarely proves fatal, except when there are serious complications, 
uli ns pericarditis, endocarditis, myocarditis, pleurisy, or pneumonia. The 
inditions found show nothing peculiar, nothing to distinguish them from 
her forms of inflammation. In death from hyperpyrexia no special changes 
'e found. The blood usually contains an excessive amount of fibrin. In the 
vondary rheumatic inflammations, as pleurisy and pericarditis, various pus 
nanisms have been found, possibly the result of a mixed infection. 

Symptom*. —As a rule, the disease sets in abruptly, but it may be preceded 
' irregular pains in the joints, slight malaise , sore throat, and particularly by 
nsillitia. A definite rigor is uncommon; more often there is slight chilli* 
The fever risae quickly, and with it one or more of the joints become 
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painful. Within twenty-four h*urs from the onset, the disease is fully mani- 
fest. The temperature range is from 102° to 104°. 1 The pulse is frequent, soft, 
and usually above 100. The tongue is moist, and rapidly becomes covered .with 
a white fur. There are the ordinary symptoms associated with an acute fcy o^ 
such as lossijalappetite, thirst, constipation, and a scanty, highly acid, highly 
colored urine. In a majority of the cases there are profuse, very acid sweats, 
of a peculiar $>ur odor. Sudaminal and miliary vesicles are abundant, the 
latter usually surrounded by a minute ring of hypercemia. The mind-ie clear, 
except in the cases with hyperpyrexia. ' The affected joints are painful to move, 
soon become swollen and liot. and present a reddish flush. The order of fre¬ 
quency of involvement of the joints in our series was knee, ankle, shoulder, 
wrist, elbow, hip, hand, foot. The joint's are not attacked together, hut suc¬ 
cessively. For example, if the knee is first'affected, the redness may disappear 
from it as the wrists become painful and hot. The disease is seldom limited to 
a single articulation. The amount of swelling is variable. Extensive offusion 
into a joint is rare, and much of the enlargement jf-duc to the infiltration of 
the periarticular tissues with serum. The swelling may he limited to the joint 
proper, but in the wrists and ankles it sometimes involves the sheaths of the 
tendons and produces great enlargement of the hand- and feet. Correspond¬ 
ing joints are often affected. In attacks of great severity every one of ilu> 
larger joints may be involved. The vertebral, sterno-elav ienlar, and phalan¬ 
geal articulations are less often inflamed in acute than in gonorrhoeal rheuma¬ 
tism. Perhaps no disease is more painful than acute polyarthritis. The ina¬ 
bility to change the posture without agonizing pain, the drenching sweats, the 
prostration and utter helplessness, combine to make it one of the most distress¬ 
ing of febrile affections. A special feature of the disease is the tendency of 
the inflammation to subside in one joint while increasing with great intensity 
in another. 

The temperature range in an ordinary attack is between 102° and 104°. 
In only 18 of our eases did the temperature rise above 101°. In 100 it reached 
103° or over. It is peculiarly irregular, with marked remissions and exacerba¬ 
tions, depending very much upon the intensity and extent of the articular in¬ 
flammation. Defervescence is usually gradual. The profuse sweats materially 
influence the temperature curve. If a two-hourly chart is made and observa¬ 
tions upon the sweats are noted, the remissions will usually be found coinci¬ 
dent with the sweats. The perspiration is sour-smelling and acid at first; bat, 
when persistent, becomes neutral or even alkaline. 

The blood is profoundly altered in acute rheumatism. There is, indeed, 
no acute febrile disease in which an amomia occurs with greater rapidity. 
The average leucocyte count in our cases wus about 12,000 per c.mm. 

With the high fever a murmur may often be heard at the apex region. 
Endocarditis is also a common cause of an apex bruit. The heart should 1* 
carefully examined at the first visit and subsequently each day. 

The urine i8, as a rule, reduced in amount, of high density and high color. 
It is very acid, and, on cooling, deposits urates. The chlorides may bo greatly 
diminished or even absent. Formic acid is present (Walker). Febrile albu¬ 
minuria is not uncommon. 

The saliva may become acid in reaction and is said to contain an excess 

of sulphocyanides. 
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Subacute Rheumatism. —This rcpresents-ia milder form of the disease, ill 
which all the symptoms are less pronounced. The fever rarely rises above 
101°; fewer-joints are involved; and the arthritis is less intense. The cases 
may drag on for weeks or months, and the disease may finally become chronic. 
It should not be forgotten that in children this mild or subacute form may be 
associated with endocarditis or pericarditis. 

Complications. —These are important and serious. ■> 

(1) jlYPKap yrbx i a.—' l'he temperature may rise rapidly a few days after 
thejjflget, and be associated with delirium; but not necessarily, for the tem¬ 
perature may rifle to 108" or, as in one of I)a Costa’s cases, 111) 0 , without cere¬ 
bral symptoms. Hyperpyrexia is most common in first attacks, ID of 107 eases 
(Church). It is most apt to occur during the second week. Delirium may 
precede or follow its onset. As a rule, with the high fever, the pulse is feeble 
and frequent, the prostration is extreme, and finally stupor supervenes. In 
our series there was no instance of hyperpyrexia, which seems rare in the 
United States. ; ’’ 

. (2) Cahwac Affections. — (a) Endocarditis, the most frequent and seri¬ 
ous complication, occurs in a considerable percentage of all cases. Of 889 
cases, 494 had signs of old or recent, endocarditis (Church). The liability to 
endocarditis diminishes as'-age advances. The incidence of organic disease in 
our cases was more than double in patients who lmd had their first attack below 
the age of twenty years, compared with those with the first attack over twenty 
years of age.-^ It increases directly with the number of attacks. Of 116 eases, 
in the first attack 58.1 per cent had endocarditis, 63 per cent in the second 
attack, and 71 per cent in the third attack (Stephen Mackenzie). Thirty-five 
per cent of our cases showed organic valve lesions, in 96 per cent the mitral 
was involved, in 27 per cent the aortic, and in 23 per cent both the lesions 
were combined. The mitral segments are most frequently involved and the 
affection is usually of the simple, verrucosc variety. Ulcerative endocarditis is 
very rare. Of 209 cases of this disease which I analyzed, in only 24 did the 
symptoms of a severe endocarditis arise during the progress of acute or sub¬ 
acute rheumatism. The valvulitis in itself is rarely dangerous, producing few 
symptoms, and is usually overlooked. Unhappily, though the valve at the time 
may not be seriously damaged, the inllammalion starts changes which lead to 
sclerosis and retraction of the segments, and so to chronic valvular disease. 
Venous thrombosis is an occasional complication. 

(5) Pericardilii may occur independently of or together with endocarditis. 
It may be simple fibrinous, sero-fibrinous, or in children purulent. Clinically 
we meet it more frequently in connection with this disease than in any other 
acute affection. It was present in 20 eases of our series—6 per cent—in 
only four of which did effusion occur. The physical signs are very charac¬ 
teristic. The condition will be fully described under its appropriate section. 
A peculiar form of delirium may develop during the progress of rheumatic 
pericarditis. 

(c) Myacgrdit'is is most frequent in connection with endo-pericardial 
changes. As Sturges insisted, the term carditis is applicable to many cases. 
The anatomical condition is a granular or fatty degeneration of the heart- 
muscle, which leads to weakening of the walls and to dilatation. It is not, 
I think, nearly so common as the other cardiac affections. S. West has re- 



224 


SPECIFIC INFECTIOUS DISEASES. 


ported instances of acute dilatation of the heart in rheumatic fevet, in.One 
of which marked fatty changes were found in the heart-libres. 

(3) Pulaionaby Affections. —Pneumonia and pleurisy occurred in 9.94 
per cent of 3,433 cases (Stephen Mackenzie). Tiiey frequently accompany 
the cases of endo-pericarditis. According td Howard’s analysis of a large 
number of cases, there were pulmonary complications in only 10.5 per cent 
of cases of rheumatic endocarditis; in 58 per cent of cases of pericarditis; and 
in 71 per cent of cases of endo-pericarditis. Congestion of the lung is occa¬ 
sionally found, and in several cases has proved rapidly fatal. 

(4) Nervous Complications. —These are due, in part, to the hyper¬ 
pyrexia and in part to the special action upon the brain of the toxic agent 
of the disease. They may be grouped as follows: (a) Delirium, associated 
with the hyperpyrexia or the toxamiia, may be active and noisy in character; 
more rarely a low muttering delirium, passing into stupor and coma. It was 
present in only five of our 307 cases, and in four of these we thought the sal¬ 
icylates at fault. A peculiar delirium occub) in connection with rheumatic 
pericarditis. It may be excited by the salicylate of soda, either shortly after 
its administration, or more commonly a few days later. ( b ) Coma, which is 
more serious, may oceur without preliminary delirium or convulsions, and 
may prove rapidly fatal. Certain of these cases are associated with hyper¬ 
pyrexia; but Southey has reported the case of a girl who, without previous 
delirium or high fever, became comatose, and died in less than an hour. A 
certain number of such cases, as those reported by Da Costa, have been asso¬ 
ciated with marked renal changes and were evidently uraemic. The coma may 
supervene during the attack, or after convalescence has set in. (e) Convul¬ 
sions are less common, though they may precede the conjg. Of 127 observa¬ 
tions cited by Besnicr, there were 37 of delirium, only 7 of convulsions, 17 of 
coma and convulsions, 54 of delirium, coma, and convulsions, and 3 of other 
varieties (Howard), (d.) Cho rea. The relations of this disease and rheu¬ 
matism will be subsequently discussed. It is sufficient here to say that in only 
88 out of 554 cases which I have analyzed from the Infirmary for Diseases of 
the Nervous System, Philadelphia, were chorea and rheumatism associated. 
It is most apt to develop in the slighter attacks in childhood. ( e) Mmingilis 
is extremely* rare, though undoubtedly it does occur. It must not be forgot¬ 
ten that in ulcerative endocarditis, which is occasionally associated with acute 
rheumatism, meningitis is frequent, (f) Polyneuritis has been described. I 
saw a remarkable case whieh followed hyperpyrexia. Free venesection saved 
the patient’s life. After many months the patient recovered, but witli a 
remarkable ataxia. 

(5) Cutaneous Affections.— t-Sweat-vesicles have already been men¬ 
tioned as extremely common. 2 A red miliary rash may also develop. Scarla- 
tiniform eruptions are occasionally seen. Purpura, with or without urticaria, 
may occur, and various forms of erythema. It is doubtful whether the ciwf 
of extensive purpura with urticaria and arthritis—poliosis rheumatics— 
belong truly to acute rheumatism. 

(6) Rheumatic Nodules. —These curious structures, described originally 
by Meynet, occur in the form of small subcutaneous nodules attached to the 
tendons and fasciae. Barlow and Warner, in England, and T. B. Futcher. in 
the United States, have paid special attention to their varieties and irop° r ' 
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tanae,- 'They \ary_jii .size from a,small shot to a large pea, and are most 
T johife-oti H on the fingers, hands, and wrists. They also occur about the elbows, 
the spines of the vertebrae, and the scapula;. They are not often tender. 
Tffipare more common after the decline of the fever and in the children with 
init r^T valve disease. In only !j of our patients were they present during the 
flcQte attack. The nodules may grow with great rapidity and usually last for 
weeks or .months. They are more common in children than in* adults, and in 
the former their presence may be regarded as a positive indication of rheuma¬ 
tism. They have been noted particularly in association with chronic rheumatic 
endocarditis. Subcutaneous nodules occur also in migraine, gout, and arthri¬ 
tis deformans. Histologically they are made up of round and spindle-shaped 
cells. In addition to these firm, hard nodules, there occur in rheumatism and 
in chronic vegetative endocarditis remarkable bodies, which have been called 
by F6reol “nodosites cutanpes ephemeras.” In a ease of chronic vegetative 
endocarditis (without arthritis), which 1 saw with Dr. .1. T\. Mitchell, there 
were, in addition to occasional elevated spots resembling urticaria, areas of 
inliltration in the skin, from two to throe lines in diameter, not elevated, but 
pale pink, and exquisitely tender and painful even without being touched. 

'the course of acute rheumatism is extremely variable. It is, as Austin 
Flint first showed, a self-limited disease, and it is not probable that, medi¬ 
cines have any special influence upon its duration or course. Gull and Sutton, 
who likewise studied a series of G2 cases without special treatment, arrived at 
the same conclusion. 

Prognosis.— Rheumatic fever is the most serious of all diseases with a low 
(loath-rate. The mortality is rarely above 2 or 3 per cent. Only 9 of our 330 
patients died, per-cent, all with endocarditis and f> with pericarditis. 

Sudden death in rheumatic fever is due most frequently to myocarditis. 
Itcrringham has reported a ease in which on the fourteenth day there was 
fatty degeneration and acute inflammation of the myocardium. In a few rare 
cases it results from embolism. I saw one case at the Montreal General Hos¬ 


pital in which we thought possibly the sudden death was due to Fuller’s alka¬ 
line treatment, which had been kept up by mistake. There was slight endo¬ 
carditis but no myocardial changes. Alarming symptoms of depression 
sometimes follow excessive doses of the salicylate of soda. 

Diagnosis. —Practically, the recognition of acute rheumatism is very easy; 
tut there are several affections which, in some particulars, closely resemble it. 

(1) Mui/rim.B Secondary Arthritis.— -Under this term may be em¬ 
braced the various forms of arthritis which come on or follow in the course of 
hie infective diseases, such as gonorrhoea, scarlet fever, dysentery, and eerebro- 
sjuualmirjiingjtis. Of these the gonorrhoeal form will receive special consid¬ 
eration and is the type of the entire group. 

(2) Septic Arthritis, which occurs in the course, of- pyaemia from any 
CIUlse , and particularly in puerperal fever. No hard and fast line can be 
drawn between these and the eases in the first groups but the inflammation 
rapidly passes on to suppuration and there is more or less destruction of the 
Joints. The.ponditions under which the arthritis occurs give a clew at. once 
0 nature of the case. Under this section mav also be mentioned: 


( a ) Acute, necrosis or acute osteo-myelitis, occurring in the lower end of 
‘he femur, or in the tibia, and which may be mistaken for acute rheumatism. 
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Sometimes, too, it is multiple. eThojjreiilpr in tensity o£ the local symptom*, 
the,involvement of the epiphyses mUiw Uiau the joints, and U* njoie 
serious'constitutional disturbances are points to he considered, ihe eon- 
dlHoiris'uiiTortunately often mistaken for acute arthritis, and as the treat¬ 
ment is essentially surgical, the error is one which may cost the life of tluj 

Patl (b)’ The amite arthritis of infants must be distinguished from rheuma¬ 
tism It is a disease which is usually confined to one joint (the hip or knee), 
the effusion in which rapidly becomes purulent. The affection is most com- 
mon in sucklings and is undoubtedly pyiemic in character. It may also occur 
in the gonorrhoeal ophthalmia or vaginitis of the new-born, as pointed out by 

Clement Lucas. . 

(3) Gout. —While the localization in a single, usually a small, joint, the 

age the history, and the mode of onset are features winch enable us to recog¬ 
nize acute gout, there are everywhere many cases of acute arthritis, ca lc, 
rheumatic fever, which are in reality gout> The involvement of several of 
the larger joints is not so infrequent in gout, and unless, toplu are present, 
or unless a very accurate analysis pf the urine is made, the diagnosis may be 

difficult. , T , . , , 

(1) Acute Arthritis Deformans.— Tn several cases I have mistaken 

this form for rheumatic fever. It may come on with fever and multiple arthri¬ 
tis and for weeks there mav be no suspicion of the true nature of the di-eanj. 
Gradually the fiwer-snbsidos, but the periarticular thickening persists. As a 
rule, however, in the acute febrile cases the involvement of the smaller join s, 
the persistence and the early changes in the articulations suggest arthritis 


deformans. ,, 

Treatment.—fThc bed should have a smooth, soft, yet clastic maltrt». 
The patient should wear a flannel night-gown, which may be opened all the 
way clown the front and slit along the outer margin of the sleeves. Lluee 
or four of these should be made, so as to facilitate the frequent changes re¬ 
quired after the sweats. He may wear also a light flannel, capo about the 
shoulders. He should sleep in blankets, not in sheets, so as to reduce the liabil¬ 
ity to catch cold ami obviate the unpleasant clamminess consequent upon lien') 
sweating. Chambers insisted that the liability to endocarditis and pericarditis 
was much reduced when the patients were in blankets. 

▼ MUk is the most suitable diet. It may be diluted with alkaline miner 
waters. Lemonade and oat iScal or barley water should bo freely given. ■' 
<thirgt is usually great and may be fully satisfied. There is no objection 
broths and soups if the milk is not well borne. The food should be given a 
short and stated intervals. As convalescence is established a fuller die m-f 
Be allowed, but mfi&t should be used sparingly. > , t0 

The local t reatment is of the greatest importance. Tt often sullies 
wrap the affected joints in cotton. If the pain is severe, hot cloths mav > 
applied, saturated with FullcFs lotion (carbonate of soda, 6 drachms: ' 

num, 1 oz.; glycerine, 2 oz.; and water, 0 oz.). Tincture of aconite or eh 
may be employed in an alkaliqp solution. Chloroform liniment is also it 
application. Fixation of the joints is of great service in allaying u' 1 ' 1'V 
I have seen, in a German hospital, the joints enclosed in plaster of ■ ^ 
apparently with great relief. Splints, padded and bandaged with mouc ■ 
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firmness* will often be found to relieve pain. * Friction is rarely well borne in 
an acutely inflamed joint. Cold compresses are much used in Germany. The 
application of blisters above and below the joint often relieves the pain. This 
ipejjhod, which was used so much a few years ago, is not to be compared with 
thtf light application of the Paquelin thermo-cautery. 

The drug treatment of acute rheumatism is still far from satisfactory, 
though the introduction of the salicyl compounds has becd a great boon. 
Pribram’s exhaustive consideration of the question, extending over some 67 
pages (Nothnagel’s Handbueh, Bd. v), in which he discusses some 75 drugs 
and measures, indicates perhaps better than anything else that the therapeu¬ 
tics of the disease are still far from satisfactory. 

Theatmknt with the Saucy r, Compounds.— Salicin, introduced in 
1876 by Maclagan. may he used in doses of 20 grains every hour or two until 
the pain is relieved. It has the, advantage of being less depressing than the 
salicylate of soda. It is also perhaps the best drug to use for children. Sali¬ 
cylic acid, 15 to 20 grains, may lie given every two hours in acute cases until 
the pain is relieved. It is best given in capsules. Salicylate of soda, 20-grain 
doses every two hours, is perhaps the be*t«of the drugs for general use in the 
acute rheumatism of adults. After Hie pain has been relieved, the drug should 
he given every four or live hours until the temperature begins to fall. The 
jinti^siiim liienrliniiiite may bo given with it. Oil of vvintorgreen, 20 minims 
every two hours in milk, may he used if the salicylate of soda disagrees. There 
are many other salicyl compound- introduced of late, hut the best results are 
obtained from the use of one or other of the above-named preparations. There 
can he no question as to their eflioaey in relieving the pain in the disease. A 
majority of observeiwagms that they also protect the heart, shorten the course, 
and render relapse less likely. 

The Alkal;\e Tueat.u i;\ r.-t-l’otassium bicarbonate may lie given in 
half-drachm doses every three hours with the salicylic acid or saltern*? Fuller’s 
pl~an was to give a drachm and a half of the sodium bicarbonate with half a! 
drachm of potassium acetate in three ounces of water, rendered effervescent at\ 
the time of administration by half a draclun of eitric acid or an ounce of 
lemon-juice. When the urine is alkaline the amount may be reduced. 

The heart should be watched carefully during the administration of full 
doses oT Ilie alkalies. 

A wide-spread popular belief attributes marvellous efficacy to bcc-stings 
in all sorts of rheumatism, and a formic-acid treatment has been introduced. 
A 2| per cent solution is injected in the neighborhood of the painful joints. 
Ainley Walker has collected (B. M. J., October 10, 1908) an interesting lit¬ 
erature on the subject. 

I To al|ny tlm pain opium may he given in the form of Dover's powder, 
°r morphia hypodermtealiv. Aniipyrin, antifebrin, and phenacetin are useful 
enmeiimes for the purpose. During convalescence jron is indicated in-full 
doses, and quinine is a useful tonic. Of the complications, hyperpyrexia 
fhould bo treated by the cold ball) or the cold pack. The treatment of endo- 
cat-ditis and pericarditis and (lie pulmonary complications will be considered 
Ull| l , T their respective sections. 

To prevent and arrest endocarditis Cuton urges the use of a series of small 
, Misters along the course of the third, fourth, fifth, and Bixth intercostal nerves 
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of the left side, applied one at tf time and repeated at different .point*. Potas¬ 
sium or sodium iodide is given in addition to the salicyla^ The patients 
are kept in bed for about sis weeks. 

XX. CHOLERA ASIATICJA. 

Definition.— A specific, infectious disease, caused by the comma bacillus of 
Koch, and characterized clinically by violent purging and rapid collapse. 

Historical Summary.—Cholera lias been endemic in India from a remote 
period, but only within the last century did it make inroads into Europe and 
America. An extensive epidemic occurred in 1832, in which year it was 
brought in immigrant ships from Great Britain to Quebec. It travelled along 
the lines of traffic up the Great Lakes, and finally readied as far west as the 
military posts of the upper Mississippi. In the same year it entered the United 
States by way of Now York. There were recurrences of the disease m 
1835-3G. In 18-18 it entered the country through New Orleans, and spread 
widely up the Mississippi Valley and across Hie continent to California, in 
1819 it again appeared. In 18.) Nt was introduced by immigrant ships into 
New York and prevailed widely throughout the country. In 18(’i(! and in lsti' 
there were less serious epidemics. In 1813 it again appeared in the Tinted 
States, but did not prevail widely. In 1881 there was an outbreak in Europe, 
and again in 1892 and 1893. Although occasional cases have been brought by 
ship to the quarantine stations in this country, the disease has not gained a 
foothold here since 1873. It has prevailed in the Philippines, but is now. 1904, 
well under control. 

Etiology.—In 1881 Koch announced the discovery of the specific organ¬ 
ism of this disease. Subsequent observations have confirmed his statement 
that the comma bacillus, as it is termed, occurs constantly in the true cholera, 
and in no other disease. It has the form of a slightly bent rod, which is 
thicker, hut not more than about half the length of the tubercle bacillus, and 
sometimes occurs in corkscrew-like or S forms. It is not a true bacillus, hut 
really a spirochmte. The organisms grow upon a great variety of media and 
display distinctive and characteristic appearances. Koch found them in the 
water-tanks in India, and they were isolated from the Elbe water during the 
Hamburg epidemic of 1892. During epidemics virulent bacilli may be found 
in the faeces of healthy persons. The bacilli arc found in the intestine, m the 
stools from the earliest period of the disease, and very abundantly in the char¬ 
acteristic rice-water evacuations, in which they mav lie seen as an almost pure 
culture. They very rarely occur in the vomit. Post mortem, they are found 
in enormous numbers in the intestine. In acutely fatal cases they do not ceem 
to invade the intestinal wall, but in those with a more protracted course they 
arb found in the depths of the glands and in the still deeper tissues. Kspcri- 
mental animals are not susceptible to cholera germs administered per os. IM 
if introduced after neutralization of the gastric contents, and if kept in 
tact with the intestinal mucosa by controlling peristalsis with opium. gu |m ’*‘ 
pigs succumb after showing cholcra-like symptoms. The intestines are lilh 1 * 1 
with thin, watery contents, containing comma bacilli in almost pure fullnre. 

Cholera Toxin.— Koch in his studies of cholera failed to find the s|' irl,l “ 
in the internal organs. He concluded that the constitutional symptom* ()f 
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tne (unease re cited from the absorption of toxic bodies from the intestine. 
In old cholerc- to res ptomaines are contained; these probably have nothing 
to do with fjf . Ration of human cholera. It. Pfeiffer has shown that the 
cholera toxia^Aypiately associated with the protuid of the bacterial cells, 
and; being o^^ery labile nature, can not he separated. Dead cultures are 
toxic; and the symptoms produced by the introduction o{ even minimal 
amounts are often comparable with those of the algid stage of cholera asiatiea. 
The symptoms occur very rapidly, and death often results in eight to twelve 
hours; in non-fatal cases recovery is often equally as rapid. The intracellular 
cholera toxin is poisonous to animals if introduced into the blood, peritoneal 
cavity, or subcutaneous tissues. No absorption takes place from the intestine 
unless the epithelial layer has been injured. 

IMMunitv. —From a recent careful study (1!)0I) of the question of pro¬ 
tective inoculation, It. P. Strong concludes that there is as yet no satisfactory 
form of human protective inoculation, though the methods employed by llaff- 
kine and Kollo promise good results. 

Modes of Infection. —As in other diseases, individual peculiarities count 
for much, and during epidemics virulent cholera bacilli have been isolated 
from the normal stools of healthy men. Cholera cultures have also been swal¬ 
lowed with impunity. 

The disease is not highly contagious; physicians, nurses, and others in 
close contact with patients are not often affected. On the other hand, wash¬ 
erwomen and those who are brought into very close contact with the linen of 
the cholera patients, or w'ith their stools, are particularly prone to catch the 
disease. There have been several instances of so-called “.laboratory cholera,” 
in which students, Saving been accidentally infected while working with the 
cultures, have taken the disease, and at least one death has resulted from this 
cause. 

Vegetables which have been washed in the infected water, particularly let¬ 
tuces and cresses, may convey the disease. Milk may also be contaminated. 
The bacilli live on fresh bread, butter, and meat, for from six to eight days. 
In regions in which the disease prevails the possibility of the infection of food 
by lli iw s h ould be borne in mind, since if has been shown that the? bacilli may 
live for at least three days in their intestines. 

Infection through the air is not to ho much dreaded, since the germs when 
dried die rapidly. 

The disease is propagated chiefly by contaminated water used for drink- 
rag, cooking, and washing. The virulence of an epidemic in any region is in 
direct proportion to the imperfection of its water-supply. In Tmlin the demon¬ 
stration of the connection between drinking-water and cholera infection is 
craiqilete. TheJLIgmburg epidemic is a most remarkable illustration. The 
rat filtered water of the Elbe was the chief supply, although taken from the 
toer in such a situation that it was of necessity directly contaminated by 
sewage. It is not known accurately from what source the contagion came, 
whether from Russia or from France, but in August, 1892, there was a sud¬ 
den explosive epidemic, and within three months nearly 18,000 persons were 
attacked, with a mortality of 42.3 per cent. The neighboring city of Alton a, 
which also took its water from the Elbe, but which had a thoroughly well- 
trapped modem filtration system, had in the same period only 516 cases. 
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Two main types of epidemics of cholera are. recognized: the <irst,*in which 
many individuals are attacked simultaneously, as in the Hamburg outbreak, 
and in which no direct connection can he traced between the individual eases. 
In this type there is widespread contamination of the drinking-water. In the 
other the cases occur in groups, so-called ch oler a nests; individuals are nut 
attacked simultaneously but successively. A direct connection between the 
cirees may be very difficult to trace. Again, both these types may be com¬ 
bined, and in an epidemic which has started in a widespread infection through 
water, there may be other outbreaks, which arc examples of the second or 
chain-like type. 

Petteakofer, on the other hand, denies the truth of this drinking-water 
theory, and. maintains that the conditions of the soil are of the greatest impor¬ 
tance; particularly a certain porosity, combined with moisture and contamina¬ 
tion with organic matter, such as sewage. He holds that germs develop in 
the subsoil moisture during the warm months, and that they rise into the 
atmosphere as a miasm. 

The disease always follows the lines of human travel. Tn India it has, 
in many notable cases, been widely spread by pilgrims. It is carried also by 
caravans and in ships. It is not conveyed through the atmosphere. 

Places situated at the sea-level are more prone to the disease than inland 
towns. In high altitudes the disease does not prevail so extensively. A high 
temperature favors the development of cholera, but in Europe and America 
the epidemics have been chiefly in the late summer and in the autumn. 

The disease affects persons of all ages. It is particularly prone to attack 
the intemperate and those debilitated by want of food and by bad surround¬ 
ings. Depressing emotions, such as fear, undoubtedly hav^ a marked influence, 
jit is doubtful whether an attack furnishes immunity against a second one. 

Morbid Anatomy. —A post-mortem diagnosis of the nature of the disease 
could be made by any competent bacteriologist, as the. micro-organisms are 
specific and distinctive. The laxly has the appearances associated with pro¬ 
found collapse. There is often marked post-mortem elevation of temperature. 
The rigor mortis sets in early and may produce displacement of the limbs. 
The lower jaw has been seen to move and the eyes to rotate. Various move¬ 
ments of the anus and legs have also been noted. 'Pin; blood is thick and 
dark,, and there is a remarkable diminution in the amount of its water and 
salts. The peritonaeum is sticky, and the coils of intestines are congested and 
look thin and shrunken. The small intestine usually contains a turbid serum, 
similar in appearance to that which was passed in the stools. The mucosa is, 
as a rule, swollen, and in very acute eases slightly hyperirmic; later the con¬ 
gestion, which is not uniform, is more marked, especially about the l’cycrs 
patches. Post mortem the epithelial lining is sometimes denuded, hut this 
is probably not a change which takes place froclv during life. In the stools, 
however, large numbers of columnar epithelial cells have been described by 
Homer and others. The bacilli are found in the contents of the intestine 
and in the mucous membraue. The spleen is usually small. The liver and 
kidneys show cloudy swelling, and the latter extensive coagulation-necrosis and 
destruction of the epithelial colls. 

Symptoms. —A period of incubation of uncertain length, probably not more 
than from two to five days, precedes the onset of the symptoms. 
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Throe stages may be recognized in the attack: the preliminary diarrhoea, 
the collapse stage, and the period of reaction. 

' ( a ) Tiik preliminary WAUiUKHA may set in abruptly without any pre¬ 

vious indications. More commonly there are, for one or two days, colicky 
pains in the abdomen, with looseness of the bowels, perhaps vomiting, with 
headache and depression of spirits. There may be no fever. 4 

(&)■ CoELaPSe Stage. —Tliei diarrhoea. increases, or, without any of the 
preliminary symptoms, sets in with the greatest intensity, and profuse liquid 
evacuations succeed each other rapidly. There arc in some instances'griping 
pains and tenesmus. More commonly there is a sense of exhaustion and col¬ 
lapse'. Tile thirst becomes extreme, the tongue is white;'cramps of great 
severity occur in flic legs and feet. Within a few hours vomiting sets in and 
becomes incessant. The patient rapidly sinks into a condition of collapse, 
the features are shrunken, the skin has an ashy gray hue, the eyeballs sink 
in the sockets, the nose is pinched, the cheeks are hollow, the voice becomes 
' husky, the extremities arc cyanosed, and the skin is shrivelled, wrinkled, and 
covered with a clammy perspiration. 1. The temperature sinks. Tn the axilla 
or in the mouth it may be from five to ten degree’s below normal, but in the 
rectum and in the internal parts it may be 103° or 104°; The pulse becomes 
extremely feeble and flickering, and the patient gradually passes into a condi¬ 
tion of coma, though consciousness is often retained until near the end. 

The fasces are at first yellowish in color, from the bile pigment, but soon 
they become grayish-white and look like turbid whey or rice-water; whence 
the term “ rice-water stools.” There are found in them numerous small flakes 
of mucus and granular matter, and at times bipod. The reaction is usually 
alkaline. The fluid Contains albumin and the chief mineral ingredient is chlo¬ 
ride of sodium. Microscopically, mucus and epithelial cells and innumerable 
bacteria are seen, the majority of the latter being the comma bacilli. 

The condition of the patient is largely the result of the concentration of 
the blood consequent upon the loss of serum in the stools. There is almost 
complete arrest of secretion, particularly of the saliva and the urine. On the 
other hand, the sweat-glands increase in activity, and in nursing women it 
has been stated that the lacteal flow is unaffected. This stage sometimes lasts 
not. more than two or three hours, but more commonly from twelve to twenty- 
four. There are instances in which the patient dies before purging begins— 
the so-called cholera sicca. 

(c) Reaction Stage. —When the patient survives the collapse, the cyano¬ 
sis gradually disappears, the warmth returns to the skin, which may have for 
a time a mottled color or present a definite erythematous rash. The heart’s 
action becomes stronger, the urine increases in quantity, the irritability of the 
stomach disappears, the stools are at longer intervals, and there is no abdom¬ 
inal pain. In the reaction the temperature may not rise above normal. Not 
infrequently this favorable condition is interrupted by a recurrence of severe 
diarrhoea and the patiqpt is carried off in a relapse. Other eases pass into 
the condition of what has been called cholera-typhoid , a state in which the 
Patient is delirious, the pulse rapid and feeble, and the tongue dry. Death 
finally occurs with coma. These symptoms have been attributed to tmemia. 

During epidemics attacks are found of all grades of severity. There are 
cases of diarrhoea with griping pains, liquid, copious -stools, vomiting, and 
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cramps, with slight collapse, 'to these the term cholerine ha9 been* applied. 
They resemble the milder eases of cholera nostras. At the opposite end of the 
series there are the instances of cholera sicca, in which death may occur in 
a few hours after the onset, without diarrhoea. There are also cases in which 
the patients are overwhelmed with the poison and die comatose, without the 
preliminary stage of collapse. 

Complications and Sequelae.—The typhoid condition has already been re¬ 
ferred to. The consecutive nephritis rarely induces dropsy. Diphtheritic 
colitis has been described. There is a special tendency to diphtheritic inflam¬ 
mation of the mucous membranes, particularly of the throat and genitals. 
Pneumonia and pleurisy may follow, and destructive abscesses may occur in 
different parts. Suppurative parotitis is not very uncommon. In rare in¬ 
stances local gangrene may occur. A troublesome symptom of convalescence 
is cramps in the muscles of the arms and legs. 

Diagnosis.—The only affection with whi^li Asiatic cholera could be con¬ 
founded is the cholera nostras, the severe choleraic diarrluea which occurs 
during the summer months in temperate climates. The clinical picture of the 
two affections is identical. The extreme collapse, vomiting, and rice-water 
stools, the cramps, the cyano'od appearance, are all seen in the worst forms of 
cholera nostras, fn enfeebled persons death may occur within twelve hours. 
It is of course extremely important to be able to diagnose between the two 
affections. This can only be done by one thoroughly versed in bacteriological 
methods, and conversant with the diversified flora of the intestines. 

Attacks very similar to Asiatic cholera are produced in poisoning by 
arsenic, corrosive sublimate, and certain fungi; but a difficulty in diagnosis 
could scarcely arise.. * 

The proijnosi < is always uncertain, as tho mortality ranges in different 
epidemics from 30 to SO per cent. Intemperance, debility, and old age are 
unfavorable conditions. The more rapidly the collapse sets in, the greater is 
the danger, and as Andral truly says of the malignant form, “ It begins where 
other diseases end—in death.” Cases with marked cyanosis and very low tem¬ 
perature rarely recover. 

Prophylaxis. —Preventive measures are all-important, and isolation of flic 
sick and thorough disinfection have elfeetuallv prevented the disease entering 
England or the I niteil Stales since 1873. On several occasions since flmt 
date cholera has been brought to various ports in America, hut has been 
cheeked at quarantine. During epidemics the greatest, care should he ever- 
cised in the disinfection of the stools and linen of the patients. When an 
epidemic prevails, persons should he warned not to drink water mile's pre¬ 
viously boiled. Errors in diet should he avoided. As the disease is nni iimrc 
contagious than typhoid fever, the chance of a person passing safely through 
an epidemic depends very much upon how far he is.able to carrv out lh° r " 
oughly prophylactic measures. Digestive disturbances arc to he tie,ltd 
promptly, and particularly the diarrluea, which so often is a preliminary s' 111 ! 1 ' 
tom. For this, opium and acetate of lend and large doses of bismuth should 
be given. 

Medicinal Treatment. —During the initial stage, when the diarrluea is 
lOt.expessive but the abdominal pain is marked, opium is the most cllieiont 
emedy, and it should be given hypodermically as morphia. It is ndvisihle 
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to give ai once a full dose, which may be repeated on the return of the pain. 

It is best not to attempt to give remedies by the mouth, as they disturb the 
stomach. Ice should be given, and brandy or hot coffee. In the collapse stage, 

; writers speak strongly against the use of opium. Undoubtedly it must be 
.given with caution, but, judging from its effects in cholera nostras, I should 
pay that collapse per se was not a contra-indication. The patient may be 
(allowed to drink freely. For the vomiting, which is very difficult to chock, 
cocaine may bo tried, and lavage with hot water. Creasote, hydrocyanic acid, 
and creolin have been found useless. Rumpf advises calomel (gr. J) every 
two hours. ' 1 

External applications of heat should be made and a hot bath may he 
tried. Warm applications to the abdomen are very grateful. Hypodermic 
injections of ether will be found serviceable. 

Irrigation of the bowel—enteroclysis—with warm water and soap, or tan¬ 
nic acid (2 per cent), should be used. With a long, soft-rubber tube, as much 
as 3 or 4 litres may be slowly injected. Not only is the colon cleansed, but 
the small bowel may also be reached, as shown by the fact that the tannic-acid 
solutions have been vomited. 

Owing to the profuse serous discharges the blood becomes concentrated, 
and absorption takes place rapidly from the lymph-spaces. To meet this, 
intravenous injections were introduced by I.atta, of Leith, in the epidemic 
of 1832. My preceptor, Bovell, first practised the intravenous injections of \ 
milk in Toronto, in the epidemic of 1831. A litre of salt solution at 107“ may 
be injected, and repeated in a few hours if no reaction follows. Less risky 
and equally efficacious is the subcutaneous injection of a saline solution. For 
this, common salt shpuld be used in the proportion of about four grammes to 
the litre. With rubl>er tubing, a cannula from an aspirator, or even with a 
hypodermic needle, the warm solution may be allowed to run by pressure 
beneath the skin. It is rapidly absorbed, and the process may be continued 
until the pulse shows some sign of improvement. This is really a valuable 
method, thoroughly physiological, and should be tried in all severe cases. 

In the stage of reaction special pains should be taken to regulate the diet 
an d to guard against recurrences of the severe diarrhoea. 


XXI. YELLOW FEVER. 

Definition. —A fever of tropical and subtropical countries, characterized by 
a loxauma of varying intensity, with jaundice, albuminuria, and a marked ten¬ 
dency to haemorrhage, especially from the stomach, causing the “ blqck vomit.” 

specific orggnism has not yet been found, but the disease is capable of 
being transmitted through the bite of a mosquito, the Stcyomyia fasciola. 

Etiology.—The disease prevails cndemieally in certain sections of the 
Spanish Main. Until recently it has existed in Culm. From these regions 
occasionally extends and, under suitable conditions, prevails epidemically 
bbc Southern States. Now and then it is brought to the large seaports of 
be Atlantio coast. Formerly it occurred extensively in the United States. 
n die latter part of the eighteenth century and the beginning of the nine- 
teentli, frightful epidemics prevailed in Philadelphia and other Northern 
C1 ‘ies. The epidemic of 1793, in Philadelphia, so graphically described by Mat- 
17 
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thew Carey, was the most scrioiU that has ever visited any city of the Middle 
States. The mortality, as given by Carey, during the months of August, Sep 
tember, Oetober, and November, was 4,041, of whom 3,135 died, in the months 
of September and Oetober. The population of the city at the time was only 
40,000. Epidemics occurred in the United States in 1797, 1798, 1799, and 
in 1802, when the disease prevailed slightly in Boston and extensively in Balti¬ 
more. In 180$ and 1805 it again appeared; then for many years the out¬ 
breaks were slight and localized. In 1853 the disease raged throughout the 
Southern States. There were moderately severe epidemics in 1807, 1873, and 
1878; and still milder ones in 1897, 1898, and 1899. In July, 1899, a local 
outbreak occurred in the Soldiers’ Home, at Hampton, Va. There were 15 
cases, with 13 deaths. In September, 1903, yellow fever became epidemic 
along the Mexican side of the Bio Grande. It crossed into Texas and pre¬ 
vailed in several of the border towns. In Laredo there were 1,014 cases, with 
107 deaths. The efficient work of the public health service is shown by the 
differences between New Laredo on the Mexican border, just across the river, 
where 50 per cent of the population contracted the disease, and Laredo, Texas, 
in which only 10 per cent out of a population of 10,000 were attacked. In 
Europe it has occasionally gained a foothold, but there have been no wide¬ 
spread epidemics except in the Spanish ports. The disease has existed on the 
west coast of Africa. It is sometimes carried to ports in Great Britain and 
France, but it has never extended into those countries. The history of the dis¬ 
ease and its general symptomatology are exhaustively treated of in the classical 
works of Rene La Roche and Berengcr-Feraud. 

Guit6ras recognizes three areas of infection: (1) The focal zone in which 
the disease is never absent, including Vera Cruz, Rio, and ±ither Spanish-Amer- 
iean ports. (2) The perifocal zone or regions of periodic epidemics, includ¬ 
ing the ports of the tropical Atlantic in America and Africa. (3) The zone 
of accidental epidemics, lying between the 35th and 45th parallels of north 
latitude. 

Conditions favoring the Development of Epidemics. —Yellow fever 


is a disease of the sea-coast, and rarely prevails in regions with an elevation 
above l,000 # feet. Its ravages are most serious in cities, particularly when the 
sanitary conditions are unfavorable. It is always most severe in the badly 
drained, unhealthy portions of a city, where the population is crowded together 
in ilLygntilated, dark houses. The disease prevails during the hot sea-on. 
Humidity and heat seem to be the proper coefficients for the preservation of 
the poison. 

The epidemics in the United States have always been in the summer and 


autumn months, disappearing rapidly with the onset of cold weather. 

Mode of Transmission. —No belief has been more strong among the laity 
than that the disease is transmitted by infected clothing, and quarantine olb’i'ts 
are chiefly directed to the disinfectioa.ol fprnites of all sorts shipped I mm 
infected ports. The remarkable series of experiments carried out by the 11 ' l" 
low Fever Commission of the United States Army, consisting of Drs. Wulb' r 
Reed, Carroll, Lazear, and Agramonte, have demonstrated conclusively llmt 
the disease can not be conveyed in this way. At Camp Lazear, Cuba, a Iran 1 ® 
house was so constructed as to shut out the sunlight and fresh air, ami i ,lC 
vestibule was thoroughly screened. The average temperature for sixty-tl |ree 
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days was kept about 76° F. Boxes filled wfith sheets, pillow-slips, blankets, 
etc., contaminated by contact with cases of yellow fever and the discharges, 
were placed in the house. Dr. R. P. Cooke and two privates of the hospital 
corps, all non-immunes, entered this building and unpacked the boxes, and 
for a period of twenty days occupied the room, each morning packing the 
infected articles in the boxes, and at night unpacking them, in their experi¬ 
ments with the fomites, seven, in all, non-immunc subjects during the period 
of sixty-three days lived in contact with the fomites and remained perfectly 
well. Those experiments, conducted in the most rigid and scientific man¬ 
ner, completely discredit the belief in the transmission of the disease by 
fomites. 

Carlos Finlay, of Havana, in 1881 suggested that the disease was trans¬ 
mitted by mosquitoes. Stimulated by the work of Ross on malaria, the Amer¬ 
ican Commission above-named has demonstrated conclusively that yellow fever 
is transferred by a mosquito, ELeqatnyia fasciata, previously fed on the blood of 
infected persons. The Comtnftsion' showed also that in nou-iminuncs the 
disease could be produced by either the sulx-utaneous or Hie intravenous injec¬ 
tion of blood taken from patients suffering with the disease. 

An interval of about twelve days or more after contamination appears 
to be necessary before Hie mosquito is capable of introducing the infection. 
The bite at an early period after contamination does not confer,immunity 
against a subsequent attack. The period of incubation in 13 cases of experi¬ 
mental yellow fever varied from forty-one hours to five days and seventeen 
hours. 

AVe must bear testimony to the heroism of the young soldiers who vol¬ 
untarily, without compensation and purely in the interests of humanity, sub¬ 
mitted to the experiments, and also to the zeal with which members of our 
profession have, at great personal risk, attempted to solve the riddle of this 
most serious disease. Vl’Iie death of Dr. Lazear, of the American Commission, 
and of Dr. Myers, of the Liverpool Commission, adds two more names to the 
already long roll of. the martyrs of science. Major Gorgas carried out in 
Havana sanitary measures based upon their reports, and stamped out the dis¬ 
ease. No eases occurred from 1901 to 1904. Under Cuban control there was 
a slight recrudescence in the island, hut it has again been stamped out. 

As Reed points out, the mosquito theory fits in with well-recognized facts 
in connection with the epidemics. After the importation of a case into an 
uninfected region, a definite period elapses, rarely less than two weeks, before 
a second case occurs. Like malaria, the disease prevails most during the mos¬ 
quito season, and disappears with the appearance of frost. Probably, too, as 
in very malarious districts, the disease is kept up by its prevalence in a very 
mild form among children. As Guiteras remarks, “ the foci of endemicity 
are essentially maintained by the creole infant population, which is subject 

the disease in a very mild form.” In all probability the immunity which 
is acquired by prolonged residence in a locality in which the disease is endemic 
ls due to the occurrence of very slight attacks. 

One attack docs not. always confer immunity. Rosenau reports two attacks 
"illiin a period of eight years, and Libby two atlaeks within a period of two 
years. 

The specific germ has not yet been discovered. 
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Horbid Anatomy.— The skin? is more or less jaundiced, even though the 
patient did not appear yellow before death. Cutaneous haemorrhages may be 
present. No specific or distinctive internal lesions have been found. The 
blood-serum may contain haemoglobin, owing to destruction of the red cells, 
just as in pernicious malaria. The heart sometimes, not invariably, shows 
fatty change; the stomach presents more or less liypersemia of the muco.-a 
with catarrhal sVelling. It contains the material which, ejected during life, 
is known as the black vomit. The essential ingredient in this is transformed 
blood-pigment. There is often general glandular enlargement; the cervical 
axillary and mesenteric groups are most involved. The liver is usually of a 
pale yellow or brownish-yellow color, and the ceils, sure in various stages of 
fatty degeneration. From the date of Louis’ observations at Gibraltar in 182s, 
the appearances of this organ have been very carefully studied, and some have 
thought the changes in it to be characteristic. Fatty degeneration and regions 
of necrosis are present in all cases. The kifLneys always show traces of dif¬ 
fuse nephritis. The epithelium of the convoluted tubuies is swollen and very 
granular; there may also be necrotic changes. 

Symptoms. —The incubation is usually three or four days; in 13 experi¬ 
mental cases it ranged from forty-one hours to live days seventeen hours. The 
^ onsej is sudden, as a rule, without premonitory symptoms, and in the earh 
hours of the morning... Chilly feelings are common, and are usually associated 
withUieadaehe and veryssevere pains in the back and liuibs.ctThe fever rises 
rapidly and the skin feels very hot and dry. The tongue is furred, but moi.-t; 
f the throat sore. • Nausea and vomiting are not constant, ami become more 
intense on the second or third day. The bowels are usually constipated. The 
following, in detail, are the more important characteristics: 

Faci es.—E ven as early as the first morning the patient may present a 
characteristic facies, one of the three distinguishing features of the dben-o. 
which Guiteras describes as follows: The face is Hushed, more so than in am 
other acute infectious disease at such an early period. . The eyes are injected, 
the color is a bright red, and there may be a slight tumefaction of the eyelids 
and of the lips. Even at this early date there is to be noticed in connect mu 
with the injection of the superficial capillaries of the face and conjunctiva' a 
slightjeteroid tint, and “the early manifestation of jaundice is undoubted!} 
the most characteristic feature of the facies of yellow fever.” 

Tint Feveb.—O n the morning of the first day the temperature may range 
from 100° to 106°, usually it is tjetween 103° and 103°. During the oven mg 
of the first day and the morning of the second day the temperature keeps aland 
the same. There is a slight diurnal variation on the second and third day. In 
very mild cases the fever may fall on the evening of the second or on the rimm¬ 
ing of the third day, or in abortive cases even at the end of twenty-four hours. 
In cases that are to terminate favorably the defervescence takes place by lyd* 
during a period of two or three days. The remission nr stage of m ini. .\- it 
has been called, is succeeded by a febrile reaction or secondary fever, which 
lasts one, two, or three days, and in favorable eases falls by a short lysis. <>" 
the other hand, in fatal cases the temperature is continuous, becomes higher 
than in the initial fever, and death follows shortly. 

The Pulse.—O n the first day the pulse is rarely more than 10Q or H°- 
On the second or third day, while the fev er s till kee p s up, the pulse begin* 
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toi&U, as much perhaps as_20 beats while the temperature has risen 1.5° or 2°. 
On the evening of the third day there may be a temperature range of. 103° and 
a pulse of only 75, or “ a temperature between 1U3° and 104° with a pulse 
running from 70 to 80.” This important diagnostic feature was first de¬ 
scribed by Faget, of New Orleans. During defervescence the pulse may be¬ 
come still lower, down to 50, 48, or 15, or even as low as 30; a slow pulse at 
Ibis period is not the special circulatory feature of tbe disease, but the slowing 
of-ihe pulse with a steady or even rising temperature. 

AiBDiUNUiUA.—This, the third characteristic symptom of the disease, 
occurs as early gs the evening of the third day. (luiteras says very truly that 
it is very rare so early in other fevers except those of an unusually severe type. 
“ Even in the mild cases that do not go to bed—eases of ‘walking yellow fever ’ 
—on the second, third, or fourth day of the disease albuminuria will show 
itself ” It may be quite transient. In the severer cases the amount of albu¬ 
min is very large, and there miyr be numerous tube-easts and all the signs of 
an acute nephritis; or complete suppression of the urine may supervene, and 
death may occur in unemic convulsions or coma within"fwenty-four or thirty- 
six hours. 

Gasthio Featbhes. — “Black Vomit.” —Irritability of the stomach is pres¬ 
ent from the very outset, and the vomited matter consists of the contents of 
the stfl.mach, and subsequently of mucus and a grayish fluid. In the third 
stage of the disease tbe vomiting becomes more pronounced and in the severe 
cases is characterized bv the presence of blood. It may be copious and forci¬ 
ble, producing much pain in the abdomen and along the gullet. There is 
nothing specific in this “black vomit,” which consists of altered blood, and 
it is not necessarily a fatal symptom, though occurring only in the severer 
forms of the disease. Other haemorrhagic features may be present—pctechiae 
on the skin and bleeding from the gums or from other mucous membranes. 
The bowels are usually constipated, the stools not clay-colored, except late 
in the disease. They are sometimes tarry from the presence of altered blood. 

Mental Featbues. —In very severe cases the onset may be with active 
delirium. “ As a rule, in a majority of cases, even when there is black vomit, 
there is a peculiar alertness; the patient watches everything going on about 
him with a peculiar intensity and liveliness. This may be due in part to the 
terror the disease inspires” (Guiteras). 

Relapses occasionally occur. Among the varieties of the disease it is itnpor- 
trtnt to recognize tho mild cases, characterized bv slight fever, continuing for 
one or two days, and succeeded by a rapid convalescence. In the. absence of a 
prevailing epidemic, they would scarcely lie recognized ns yellow fever. Cases 
of greater scvority„Jia.ve high fever and the features of the disease are well 
marked—vomiting, extreme prostration, and luvmorrhagcs. And lastly, in the 
malignant form the patient, is overwhelmed by the intensity of the fever, and 
death takes place in two or three days. 

In severe cases convalescence may be complicated by parotitis, abscesses 
ltl various parts of the body, and diarrhoea. 

Diagnosis. — (a) From Dengue. —The difficulty in the differential diag¬ 
nosis of these two diseases lies in their frequent coexistence, as during the epi¬ 
demic of 1897 in parts of the Southern States. During the autumn of 1897 
&c profession of Texas was divided on the question of the existence of yellow 
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fever in the State, some claiming that the, disease was dengue, others, includ¬ 
ing Guiteras and West, that yellow fever also existed, la a majority of the 
cases the three diagnostic points upon which Guiteras lays stress—t-lho facies, 
the albuminuria, and the slowing of the pulse with maintenance or elevation 
of the fever—are sufficient for the diagnosis, lie states, loo, thatjaundice, 
which does sometimes occur in dengue, rarely appears as early as the second 
or third day of the disease, and on this much stress should lx- laid. TLeni- 
orrhages are much less common in dengue, hut Hint they do occur has been 
recognized hy authorities even since the time of Hush. 

(b) Eltovt Mai.auiai, Kkv Kit. —111 the early stages of an epidemic e.-ws 
are very apt to he mistaken for malarial fever. In the Southern States tlu> 
outbreaks have usually been in the late summer months, tlu: very season m 
which the a'stivo-autumnal fever prevails. Among the points to he speciallv 
noted are the absence of early jaundice. Even in the most intense types of 
malarial infection the color of the skin is hrsvly changed within four or five 
days. To the experienced eye the facies would he of considerable.help if the 
case was semi from the outset. Albumin is barely present in the urine mi 
early as the second day in a malarial infection. Other important, points air 
the marked swelling of the spleen in malaria, while in yellow fever it is not 
much enlarged. Haemorrhages, and particularly the black vomil,,episl»\K 
and bleeding gums are very rare in malarial infection. In the so-called hem¬ 
orrhagic malarial fever the patient has usually had previous attacks of malaria. 
Hematuria is a prominent feature, while in yellow fever it is hy no means 
frequent. A special point of greater importance, perhaps, than any of the-e 
general symptomatic features is the examination of the blood for the small, 
ring-shaped organisms of the estivo-autummd infection* As a ride, their 
presence is readily determined by any one familiar with their general charac¬ 
ters. They are. however, of all forms the most difficult to recognize, ami. 
while very abundant in many eases, there art* others in which they are ev- 
tremcly scanty in the peripheral circulation. The work of the army surgeon* 
in Cuba shows that in a large proportion of ca-cs there is not much difficulty 
in recognizing the a'divo-auhimnal lever from yellow fever. 

Prognosis—In its graver forms, yellow fever is one of the most fatal nf 
epidemic diseases. The mortality has ranged, in various epidemics, from 15 
taS5 per cent. In heavy drinkers and Ilmse who have been exposed to hard¬ 
ships the death-rate is much higher than among tlit* better classes. In (In' 
epidemic of 1878. in New Orleans, while the mortalitv in hospitals was over 
50 per cent of the white and 21 per cent of the colored patients, in private 
practice it was not more than 10 per rent among the white patients. The 
death-rate was very low in the epidemic of 1807. , 

Prophylaxis. — r i lie measures carried out at Havana, already referred t". 
and in the Canal Zone, Panama, by Major Gorges illustrate the practical value 
of scientific medicine. During 11105, the year after the American CominMoti 
began work, yellow fever prevailed to the great demoralization or the em¬ 
ployees, but it was gradually stamped out, and there have been no epidemic* 
for the past two years. The important measures are: (1) the protection el 
the sick from the bites of mosquitoes; (2) the screening of houses, ihc a- 1 ' 
of mosquito nets, and the destruction of the insects in the house; (3) im'H- 
nres such as already referred to under malaria, which diminish the possibility 
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of the mosquito brooding in tlta- neiglil)orhood of dwollings. New-comers 
should be particularly careful in infected regions, and medical otlicers in 
charge of camps should exorcise the most scrupulous care to prevent the spread 
of infection through mosquitoes. 

Treatment.— fCaroftil.nursing and a symptomatic plan of treatment prob¬ 
ably give the best results. ,The patient should be removed at once from the 
infected house. -. Care should be taken to prevent chilling o’f the skin, and 
sweating should lie promoted. Weeding has long since been abandoned. An 
: early purge, followed by phenacetiii to relieve the backache, is recommended 
bv Geddings. Of special remedies quinine is warmly recommended, and, 
when luemorrhagc sets in, the perehloride of iron. Digitalis, aconite, and 
jaliorundi have been employed. The fever is best treated bv hydrotherapy. 
There are several reports of the good effects of cold baths, sponging, and the 
application of ice-cold water to the head and the extremities in this disease. 
Vomiting is a very difficult symptom to control. Ice in small quantities is 
probably the best remedy. Cocaine may be tried in doses of gr. every 
liour or two (Geddings).' 

We have no drug which can lie depended upon to check the luemorrhages. 
Ergot and acetate of ’end and opium are recommended. The u rami in symp¬ 
tom* are best treated by the hot bath. Stimulants should be given freely dur¬ 
ing the second stage, alien the heart’s action becomes feeble and there is a 
tendency to collap-e. 'Flic patient should be carefully fed; but when the 
vomiting is incessant it is best not to irritate the stomach, but to give nutri¬ 
tive enemata until the gastric irritation is allayed. Washing out the lower 
bowel is very advantageous, and in the eases with extreme toxaemia the sub¬ 
cutaneous or intravenous injection of saline solution may be tried. 


XXII. THE PLAGUE. 


Definition. —A specific, infectious disease, caused by Bacillus pest is, char¬ 
acterized by inllaiiimation of the lymphatic glands (buboes), carbuncles, pneu¬ 
monia, and often lia'inorrliages. 

History and Geographical Distribution. —The disease was probably not 
known to the classical Greek writers. The earliest positive account dates 
from the second century of our era. The plague of Athens and the pestilence 
el l lie reign of Marcus Aurelius were apparently not ibis disease (Payne), 
from (he great plague in the days of Justinian (sixth century) to the middle 
°l (lie seventeenth century epidemics of varying severity occurred in Europe. 
Among the most disastrous was the famous “black death" of the fourteenth 
icnlury, which overran Europe and destroyed a fourth of the population. In 
hie seventeenth century i! raged virulently, and during the great plague of 
Guidon, in Ififir., about 70,000 people died. During the eighteenth and niue- 
-toi'iiib centuries the ravages of the disease lessened. 

The. revival of plague is the most important single fact in epidemiology 
"f Hie past decade. Throughout the nineteenth century it waned progress- 
u,, 'h outbreaks of some extent occurring in Turkey and Asia Minor and 
Ai-tiukan, hut -we hud begun to place it with sweating sickness and typhus 
^ IUll bf- lliejlisenses of the past. We know that it slumbered in parts of 
f-Tiiiu, and toT’nbrthwest India, hut the epidemic of 1891 at Hong-Kong 
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showed that the “black death”'was still virulent. Since then it has spread 
in an ominous manner, reaching India, China, French Indo-Uima, Japan, 
Formosa, Australia, the Philippine Islands, South America, the West Indies, 
the United States, Cape Colony, Madagascar, Egypt, Asia Minor, and Russia 
in Asia In Europe, cases have been carried to Marseilles and other Medi¬ 
terranean ports and to Hamburg and Glasgow. In the latter city there was ; 
a small outbreak in 1900, 30 cases. In the next year there were two cases 
and in 1907 two cases—this without fresh importation. Iiufaan-Francisco 
there has been, 1907-1908, a recrudescence of the disease, and to March l.>, 
1908, there were 131 cases with 77 deaths. In India the ravages continue 
unabated—more than a million deaths were caused by it in 1907, chiefly m 
the Punjab, and the plague problem of that country is one of extraordinary 
complexity. To Simpson’s Croonian lectures, 1907, the student is referred 
for full information. He thus emphasizes the danger of the situation: t he 
feature of the present pandemic that presages danger in the future is the 
marvellous powers of recrudescence and resistance to all known measures of 
prevention, even when the cases are few, as in Glasgow and San Francis, o. 
The slight mortality and the small number of cases lull the authorities into a 
dangerous frame of mind, as at any time the conditions—unknown at present 
—mav arise which enable it to develop into a wide-spread epidemic. 1 lie dis¬ 
ease may be kept in check, but the danger remains while the rats are infected. 

Etiology— The specific organism of the disease is a bacillus discount* 
by Kitasato. It resembles somewhat the bacillus of chicken cholera, and grows 
in a perfectly characteristic manner. Bacillus pestis occurs in the blood and 
in the organs of the body, and has also been found in the^dust and in the soi 
of houses in which the patients have lived. 

’ The disease prevails most frequently in hot seasons, though an outbreak 
may occur during the coldest weather. Persons of all ages are attacked. 1 
spreads chiefly among the poor, in the slums of the great cities. 

The following arc the conclusions of the Plague Commission (19(m) . ■ 
Contagion occurs in less than 3 per cent of flic cases, playing a very small par 
in the general spread of the disease. 2. Bubonic plague in man is entirely 
dependent On the disease in the rat. 3. The infection is conveyed from rat 
to rat and from rat to man solely by means of the rat-llea. t. A case m man 
is not in itself infectious. 5. A large majority of cases occur singly in hoim*,- 
When more than one case occurs in a house, the attacks are generally ncai > 
simultaneous. 6. Plague is usually conveyed from place to place by impoi r* 
rat-fleas, which are carried by people on their persons or in their bagga.-'<- 
The human agent may himself escape infection. 7. Insanitary conditions 
have no relation to the occurrence of plague, except, in so far as they lav"' 
infestation by rats. 8. The non-epidemic season is bridged over by ac« 1 
plague in the rat, accompanied by a few cases among human beings. 

Clinical Forms.— #ams Minoh.—I n this variety, also known as the am¬ 
bulant, the patientihaa a few days of fever, with swelling of the glands of < "j 
groin, and possibly suppuration. He may not be ill enough to seek tm* 
relief. These cases, often found at the beginning and end of an epiaeu" 1 ', 
are a very serious danger, as the urine and faxes contain bacilli. t 

fr~ Bubonic Puaode.— This constitutes the common variety, 77.65 per ''' n 
of 11,600 cases of plague treated in the Arthur Road Hospital, Bom ,;l -' 
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(N. H* Choksy). The stag e of invasion is characterized byfheadachey.back- 
aghe,'stiffness of the limbs, -a feeling of anxiety and- restlessness, ancLgreat' 
depression of spirits. There is a steady rise in the fever until the evening of 
t he th ird or_ fourth day, when- lh e r a is-a, d rop o f JaBLor.three degrees. There 
igjEen a secondary fever, as some writers describe it, in which the tempera¬ 
ture' reaches a still higher point. / The tongue becomes brown, collapse symp¬ 
toms are apt to supervene, and in very severe infections the patient may did 
at this stage. In at leasjr two-thirds of all cases there are glandular swellings 
or buboes. An analysis of 9,500 eases of buboes gave more than 54 per cent 
with the glands of the groin affected. The swelling..appears usually from.the ' 
tlnrdJnJheJiftk. day. ti liesolution may occur, or suppuration, or in rare cases 
gangrene. Suppuration is a favorable feature, as noted by De Foe in his 
graphic.account of the London plague. 

<: Petechiic very commonly show themselves, and may be very extensive. 
These have been called the “ plggue spots,” or (be “ tokens of the disease,” and 
gave to it .in the middle ages the name of thu Black Death. Hemorrhages 
from the mucous-membranes may also occur; in some epidemics hsemoptysis 
has been especially frequent. 

Septio.umk; 1’laol i:.—I n this, the most rapid form, the patient succumbs 
in three or four days with a virulent infection before the buboes appear. 'This 
form constituted 14.25 per cent of the 11.600 eases. Haemorrhages are com¬ 
mon. Tho_.bacilli can be obtained from the blood. 

Pneumonic Plague. —This remarkable variety presents the features of 
a pneumonia, and the sputum contains the bacilli in enormous numbers. It 
is even mwenEataHhan the septioemic type. The mortality in 514 cases was 
• 91 1,60 per ce nt. If is of short duration. The fever is high, the respirations 
rapid, the pneumonia is chiefly lobular, the sputa heemorrhagic, and contain’ 
the bacilli in almost pure culture. 

In other varieties the chief manifestations may be in the skin and subcu- 
•taneous tissues, or in the intestines, causing diarrhoea and sometimes the 
features of typhoid fever. 

Diagnosis. —At the early stage of an outbreak plague cases are easily over- 
1 fl uked , but if the suspicious cases are carefully studied by a competent bac¬ 
teriologist, t Tie re is no disease which can be more positively identified. The 
San Francisco epidemic illustrates this. The nature of the eases was recog¬ 
nized by Kellog and by Kinyoun, but with an amazing stupidity (which was 
shared by not a few physicians, who should have known better) the Governor 
of the State refused to recognize the presence of plague, and the United States 
Government had to intervene and send a board of experts to settle the ques¬ 
tion, In the early Glasgow eases Colvin, while suspecting typhoid fever, saw 
that, there was something unusual, and at once took precautionary measures. 
1’iobablv, too, the association of four cases in one family made him suspicious. 
The limitation of the outbreak was due to the prompt and effective measures 
taken by A. K. Chalmers and his associates. The widespread prevalence of 
the disease makes it the imperative duly of the health authorities to have on 
hand, in connection with large ports, skilled men who can promptly make the 
bacteriological diagnosis. There are dangers from the cultures in laboratories, 

shown by the experiences of Vienna and Ann Arbor, but with proper precau¬ 
tions they may be reduced to a minimum. 
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Prophylaxis.—Wherever plague exists aJ) urgunuflttiaif, Thn intelligent 
policy, anil rUJimg purse are needed. I n India , where pftijicnth-centiiry con¬ 
ditions prevail, and where the scale of the epidemic is so eniormous, the prob- I 
lew .of. prophylaxis looks hopeless. Simpson’s recommendation of a specially 1 
trained plague service, organized on proper lines and on a lih cral basis, should ; 
be carried out. Quarantine, to be of any value, must be most vigorous. A 
most important prophylactic measure relates to the destnietiom of rats, which 
are the chief agents in the distribution of the disease. As Ash burton Thomp¬ 
son remarks (Report on Plague at Sydney), “during an epidemic the only 
proceeding of much value is destruction of rats and of their inests, burrows, 
and habitual haunts, and those others which are calculated to*prevent access 
fit surviving rats to proximity with human beings—in other words, to expel 
them from occupied premises, and to keep them outside. . . . vOn premises 
where indigenous cases had occurred, moreover, the presence of freslnly deceased 
rats was discovered quite often enough to suppyrt the general proposition that 
the danger of contracting plague stood in relation to the presence of rats in 
dwellings or inclosed premises. A general slaughter of rats would avWcr the 
purpose, if it could be carried out quickly and with tolerable completeness." 
Koch recommends the breeding of improved btraius of cats as fittjed most 
naturally for the task. j 

Treatment.—In a disease the mortality of which may reach as high as 80 
or 90 per cent the question of treatment resolves itself intd making the patient 
as comfortable as possible, and following out certain general principles such 
as guide us in the care of fever patients.:. Cantlie recommends purgation and 
stimulation from the outset, and the use of morphia for the pain.^i The local 
treatment of the buboes is important. Ice may be applied to them, And good 1 
results apparently follow the injection of the bichloride of mercury. The 
pyrexia of the disease is best treated by systematic hydrotherapy. 

A plague scrum, chiefly the Lusiig and the Ycrsin-Rouse, lias been used. 
Choksy has collected the statistics to date (11)07), 1,108 cases, with a mortal¬ 
ity of 53.3 per cent. Of those treated on the first day the death-rate was only 
28.0. Choksy concludes that a reduction of 20-25 per cent iu the mortality 
may be obtained by its use. 

Preventive Inoculation.— With Ilaffkine’s serum in 12 districts, of 
224,228 persons inoculated, 3,399 took the disease; of 639,000 uninoeulalcd, 
49,430 were attacked. C. J. Martin concludes that the chances of subsequent 
infection are reduced four-fifths, and the chances of recovery are two and a 
half times os great as in the case of the uninoeulated. 

XXm. BACILLARY DYSENTERY. 

Definition. —A. form of intestinal flux, usually of an acute type, occurring 
s poradi cally and in severe epidemics, attacking children as well as adi'lh ■ 
characterized by pain, frequent passages of blood and mucus, and due to I In¬ 
action of a specific bacillus, of which there are various strains. 

Etiology. —Owing to improved sanitation, dysentery lias become less fre¬ 
quent. In temperalfe.cli matc8 spora dic eases occur from tipie to time, and m 
intervals epidemics prevail, particularly in overcrowded institutions. The sla- 
nf wnpral hosnitals for the past twenty "yearOltOW ’fl'decided decrease 
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in the number of casdipimittcd. ffgc ords of widespread epidemics have been 
rolleoted by Woodward? The most serious was that, which prevailed from 1847 
to 1856. In Great Britain and Ireland epidemics of the disease have become 
less frequent. In i n s ti tutions, particularly in overcrojolcd. asylums, dysen¬ 
tery is very,common, and this form has been made the subject of a valuable 
report by Mott and Durham, Tn the tropics “dysentery is a destructive 
giant compared to which strong drink is a mere phantom ,f (Macgregor). 
Dysentery is one of the great camp diseases, and it has been more destructive 
to armies than powder and shot. In the Federal service during the civil war, 
according to Woodward,* there were 258,071 cases of acute and 28,451 cases 
of chronic dysentery. The disease prevails in Porto Rico. the Philippines^ 
and to a less extent in Cuba. In the South African campaign dysentery pre- s . 
vailed widely. For many years a very fatal form of dysentery has prevailed 
in Japan, particularly in the summer and autumn months, having a mortality 
of from 26 to 27 per cent; in ^899 there were 125,989 cases, with 26,709 
deaths (Eldridge). It is now generally conceded that the severe epidemiesi 
of acute dysentery occurring in .the tropics are of the bacillary type, and the/ 
same form prevails in temperate climates. 

Bacillus IIysenteki.k. —In 1898, Shiga, a Japanese observer, found in 
the dysentery prevailing in his country a bacillus with special characters, which 
he considered to be the specific cause of the disease. 

Flexner and Barker, of the Johns Hopkins Commission for the Study of 
Tropical Diseases, found in the dysentery in the Philippine Islands an iden¬ 
tical organism, and it has been made the subject of very careful study by Flex- 
ner, and also by It. P. Strong, Musgrave, and Craig, of the United States 
army. It has also l*een found in cases of dysentery from Porto Rico. The 
organism appears to be constantly present in the acute dysentery of the tropics. 
In Manila, according to Strong and Musgrave, of 1.828 cases. 712 were of the 
acute specific variety, 55 suspected specific cases, and 561 of anuebic dysentery. 
Kruse, in an outbreak at Laar, in Germany, in which 300 persons were at¬ 
tacked, has isolated an identical bacillus. Ywider and Duval demonstrated 
that sporadic cases in adults in Philadelphia, as well as epidemics of dysen¬ 
tery in the Lancaster County Asylum, Pennsylvania, and in the almshouse at 
New Haven, were due to this organism. During the summer of 1902 Duval 
| and Bassett, working at the Mount Wilson Sanitarium, first demonstrated that 
certain forms of summer diarrhoeas of infants were due to infection with 
B. dysenteriaj. The Rockefeller Institute, during the following summer, con- 
hided a collective investigation into the cause of infantile diarrhoeas in Bos- 
Inn, New York, Philadelphia, and Baltimore. Several observers, under Flex¬ 
or's direction, studied 412 cases and found the dysentery bacillus present in 
or 63.2 per cent. Spronck, working in Holland, also confirmed these 
observations. 

The strain of the bacillus most frequently found in the United States is 
“ Flexner-Harris ” type. 

It is now conceded that a number of strains of the bacillus occur. This 
j 1 tot has been determined by the relative agglutinative power of immune scrum 

| * Medical and Surgical History of the War of the Rebellion, Medical, vol. ii. The most 
^native treatise extant on intestinal fluxes—an enduring monument to the industry and 
of the author. 
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upon tlio bacilli isolated, as well as by the action of the latter upon various 
sugars. yWnnr rpyogpi™* types: (1) “ Shiga” typ e: altacka_glij£Qsi!, 
without action. on other sugars, including mannUe and lactose. (2) “ Fla*.. 
ner-Harris ” type: attack^ glucose, inannite, and dextrine; does not attack^ 
l actose . (3) Bacillus^" X ” (Hissjjnd ltusscll): attacks glucose,jand tasnnitoj. 
no action on dextrine and lactose. The lesions produced by the different* 
strains are identical. The organism agglutinates with the blood serum o|: 
cases with acute dysentery as well as with the serum of immunized animals. 1 

As yet nothing is known as to how infection of human beings„oceurs. Its 
habitat is unknown, and the organism has never been isolated from sources 
outside the human body. In two instances the dysentery bacillus has been 
isolated by Duval from the stools of healthy children. In-dysenteric stools 11 k* 
organism is most readily isolated from the particles of mucus. 

Morbid Anatomy. —In the acute cases, when death has occurred on the 
fourth to the seventh day, the mucous membrane of the large intestine is 
swollen, of a deep-red color, and presents elevated, coarse corrugations and 
folds. In addition to the intense hyperemia there are spots of haemorrhage.-! 
scattered through the swollen mucosa. Over the surface there is usually a 
superficial necrotic layer, which can be brushed off lightly with the finger. 
This may be in patches, or uniform over largo areas. There is no ulceration, 
only the superficial, general necrosis of the mucosa. The solitary follicles are 
swollen and red, but the prominence is obscured in the involvement of the 
entire mucosa. In cases of great intensity the entire coats of the colon limy 
be stiff and thick, and the mucous membrane enormously increased in thick¬ 
ness, grayish-black in color, extensively necrotic, and, ijj places, gangrenous. 
The serous surface is often deeply injected. The ileum is, in many cates, 
involved, having a deeply luemorrhagic mucosa, with a superficial necrosis. 
In the subacute cases there is not the same great thickening of the intestinal 
wall, the solitary follicles are morn swollen, there is less necrosis, and, while 
there are no ulcers, there are superficial erosions. 

Symptoms. —According to Strong and Musgrave, the period of incubation 
is not more than forty-eight hours. The onset, which is usually sudden, is 
characterized by slight fever, pain in the abdomen, and frequent stools. At lint 
mucus is passed, hut within twenty-four hours blood appears with it, or there i* 
pure blood. There is a constant desire to go to stool, with great straining and 
tenesmus; every hour or half hour there may be a small amount of blood and 
mucus passed. The temperature rises and may roach 103° or 101°. The pul' 0 
increases in frequency, and in the severer cases becomes very small. Tim 
tongue is coated with a white fur, and there is excessive thirst. In the very 
acute cases the patient becomes seriously ill within forty-eight hours, the 
ments increase in frequency, the pain is of great intensity, the patient becomes 
delirious, and death may occur on the third or fourth day. In cases of moder¬ 
ate severity the urgency of the symptoms abates, the stools lessen, the tem¬ 
perature falls, and within two or three weeks the patient is convalescent. 'I'lic 
mortality in the severe forms is very high. There is a subacute form aide' 1 
lasts for many weeks or months. The patients become greatly emaciated* 
having from three to five stools in the twenty-four hqurs. The bm din* 
dysenterise is found in the stools, and it agglutinates readily with the blood 
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Other Clinical Types. —The foregoing ac^uuut describes the essential fea¬ 
tures of bacillary dysentery as seen in Japan, the Philippines, and the tropics. 
The clinical features of bacillary dysentery in adults in temperate climates 
jifter in no essential manner from those already described. Although the 
Evidence hardly warrants us at present in making the sweeping statement that 
ill non-amcebic cases of dysentery in this country arc bacillary in origin, yet 
experience will probably demonstrate eventually that this is the case. What 
is known as the acute catarrhal dysentery is probably a sporadic form due to 
the Bacillus dysenteries. What is known as diphtheritic dysentery is a type 
of the bacillary form with great necrosis and infiltration of the mucosa. The 
secondary diphtheritic dysentery is a common terminal event in many acute 
and chronic diseases. Vedder and Duval have demonstrated that the bacillus 
is present in these cases. ^ 

Complications and Sequels e.-tPeritonilis is rare, due either to extension, 
through the wall of the bowel or.to perforation. When this occurs about the_ 
etecal region;perityphlitis results; when low down in the rectum^ periproctitis. 
In 108 autopsies collected by Woodward perforation occurred in 11. Abscess 
of the liver, so common in the annebic form, is very rare. It is interesting to 
note, as illustrating the probable type of the disease, how comparatively rare 
abscess of the liver was during the civil war. Very few cases occurred in the 
South-African War (Rolleston). 

' In the tropics malaria and acute dysentery very often coexist. With refer¬ 
ence to typhoid fever, as a complication. Woodward mentions that the com¬ 
bination was exceedingly frequent during the civil war, and characteristic 
lesions of both diseases coexisted. In civil practice it is extremely rare. 

Sydenham noted* that dysentery was sometimes associated with rheumatic 
.pains,nnd in certain epidemics joint swellings have been especially prevalent. 
They are probably not of the nature of true rheumatism, but rather analogous 
to those, of gonorrhmil arthritis. Tn severe cases there may bo/pleurisj^ thlftpi- 
bosis,^pericarditis, ^endocarditis, and occasionally pysemie manifestations, 
among which may be mentioned pylephlebitis. Chronic,-Bright’s disease is 
also an occasional scqnelj In protracted cases there may be an anmmic oedema. 
An interesting sequel of dysentery is paralysis. Woodward reports 8 cases. 
Weir Mitchell mentions it as not uncommon, oeccurring chiefly in the form 
of paraplegia. As in other acute fevers, this is due probably to a neuritis. 
Hcmlinger, in two cases of non-amerbie dysentery in Tunis, observed an, epi¬ 
didymitis during convalescence. Gonorrhoea was excluded. In a third case 
the dysentery was complicated by an abscess of the spleen, which ruptured, 
causing death. Intestinal stricture is a rare sequence—so rare that no case 
"as reported at the Surgeon-General's office during the civil war. Among the 
sequel® of chronic dysentery, in persons who have recovered a certain measure 
°f health, may be mentioned persistent dyspepsia and irritability of the bowels. 

Diagnosis.—In the acute specific form the blood-serum agglutinates the 
dysentery bacillus. The “ Flcxner-Harris ” type of the organism agglutinates 
5)1 dilutions of from 1 to 1,000 up to 1 to "l .500. This is the form of the 
organism that prevails in the United States. The “ Shiga " type agglutinates 
less readily. The blood-serum of a dysenteric patient will agglutinate both 
typos, but the former more readily than the latter. In all non-amcebic dys¬ 
phorics efforts should be made to isolate the dysentery bacillus from the stools. 
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Treatment.—Flint has shown that sporadic dysentery is, in its* slighter 
grades at least, a sel f . l i mit ed disease, which tuns its course in eight or nine 
day s. Beading the report of his cases, one is struck, however, with their com¬ 
parative mildness. 

Ebophylaotic.— We are as yet ignorant of the sources of infection. Tlie 
dysentery bacillus has not been found outside the human body. It seems quite 
possible that it* is a water-borne organism, and the same -p ro phylac tic- pre¬ 
cautions should be followed as .aro adopted in typhoid fever. FJexncr and 
Gay have shown that animals can be protected from infection by a previous 
treatment with iigmune horse serum. Immunization of human individuals 
has not been so far demonstrated. 


Medicinal. —The enormous surface involved, amounting to many square 
feet, the constant presence of irritating particles of food, and the impossibility 
of getting absolute rest, are conditions which render the treatment of dysen¬ 
tery peculiarly difficult. Moreover, in the severer cast's, when necrosis of the 
mucosa has occurred, ulceration necessarily follows, and can not in any way 
be obviated. When a ease is seen early, particularly if there has been consti¬ 
pation. |a saline purge should be given. The free watery evacuations produced 
by a dose of salts cleanse the large bowel with Ibe least possible irritation, and 
if necessary, in the course of the disease, particularly if scybala are present, 
the dose may be repeated. The saline treatment is much commended. \V. .1 
Buchanan has treated S."> eases with only it deaths. Hu gives a drachm ol 
sodium sulphate, four, six, or eight times a day. and continues until all blo<K 
and mucus have disappeared, usually for two nr three days. Of medicine, 
which are supposed to have a direct effect upon the disease, ipecacuanha s|d 
maintains its reputation in the tropics. Xo food is fallen for three hours, 
then twenty drops of laudan'um, and half an hour after from 20 to-60 grains 
of ipecacuanha. If rejected by vomiting, the dose is repeated in a few hours. 
Washbourne and Richards, in the South African campaign, speak of the good 
results of ipecacuanha combined with (lie saline treatment. 

Minute doses of coQp^yc sublimate, one hundredth of a grain every two 
hours, arc warmly recommended by Ringer. Large doses of bismuth, half a 
drachm to a drachm every two hours, so that the. patient may take from 12 t (l 
15 drachms in a day, have in many ease's had a benefieinl effect. To do good 
it must be given in large (loses, as recommended by Monnorel, who gave as 


high as 70 grammes a day. It certainly is more useful in the chronic than 
the acute cases. It is best given alone. Opium is on invaluable remedy for 
the relief of the pain and to quiet the peristalsis. It should be given as mor¬ 
phia, hypodermically, acccording to the needs of the patient. 

The treatment of dysentery by topical applications is by far the 
rational plan. A serious obstacle, however, in the acute cases, is the (fltln'in® 
irritability of the rcclum and the tenesmus which follows any attempt l<> irr '" 
gate the colon. A preliminary cocaine suppository or the injection of a small 
quantity of the 4-per-cent solution will sometimes relieve this, and then will 
a long tube the solution can be allowed to flow in slowly. Tho patient sli"ul( 
be in the dorsal position with a pillow under tho hips, bo as to get the dice 
of gravitation. Water at,the temperature of 100° is very soothing, bin 1,1 
irritability of the bowel is such that large quantities can rarely be retained fo 
**" - At “ —*" subside, the injections are better berm 
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Various astringents may bo used—alum, aerate ot lead, sulphate of zinc and 
copper, and nitrate of silver. Of these remedies the nitrate of silver is the 
best, though, I think, not in very acute eases, ill the chronic form it is per¬ 
haps the most, satisfactory method of treatment which we have. Tt is useless 
to give it in the small injections of two or three ounces with 1 to 2 grains of 
the salt to the ounce. It must he a largo irrigating injection, which will reach 
all parts of the colon. This plan was introduced by Hare, oS Edinburgh, and 
is highly recommended by Stephen Mackenzie and H. C. Wood. The solu¬ 
tion must'be fairly strong, 20 to 30 grains to the pint, and if possible from 
3 to 6 pints of fluid must be injected. To begin with it is well to use not 
mofeTTita a drachm to the 2 pints or 21 pints, and to let the warm fluid run 
in slowly through a tube parsed far into the bowel. It is at times intensely 
painful and is rejected at once. Argyria, so far as I know, has never followed 
the prolonged use of nitrate-of-silver injections in chronic dysentery. When 
(here is not much tenesmus, a small injection of thin starch with half a drachm 
to a drachm of laudanum gives$reat relief, but for the tormina and tenesmus, 
the two most distressing symptoms, a hypodermic of morphia is the only satis¬ 
factory remedy. Local applications to the abdomen, in the form of light 
poultices or turpentine stupes, arc very grateful. 

The diet in acute eases miwt be restricted to milk, whey, and broths, and 
during convalescence the greatest care must be taken to provide only the most 
digestible articles of food. In chronic dysentery, diet is perhaps the most 
important element in the treatment. The number of stools can frequently 
be reduced from ten to twelve in the day to two or three, by placing the patient 
in bed and restricting the diet. Many eases do well on milk alone, but the 
stools should be cajefully watched and the amount liinited’to that which can 
be digested. If curds appear, or if much oily matter is seen on microscopical 
examination, it is best to reduce the amount of milk and to supplement it with 
beef-juice or, better still, egg-albumen. The large doses of bismuth seem 
specially suitable in the chronic cases, and the injections of nitrate of silver, 
in the way already mentioned, should always he given a trial. 

Serum Tiieru'y. —Shiga produced a polyvalent serum bv immunizing 
horses, by which he claims to have reduced the mortality in “ endemic ” dysen¬ 
tery in Japan from about 35 per cent to !) per cent. The encouraging early 
results of this form of treatment have not apparently been borne out by subse¬ 
quent experience. Elexner has immunized horses, and this immune-serum has 
been given a fair trial in the treatment of infantile diarrhoeas of bacillary ori¬ 
gin. The investigation was carried on under the direction of the llockefeller 
Institute. Holt reports that the anti-dysenteric serum was employed in S3 
cases, 38 of which proved fatal. He states that oil the whole the results were 
'hsapjjointing. In only 12 cases did a noteworthy improvement appear to 
follow its administration. 


XXIV. MALTA FEVER. 

(Undulant Fever, Mediterranean Fever.) 

Definition. — An endemic fever, characterized by an irregular course, undu- 
latory pyrexial relapses, profuse sweats, rheumatic pains, arthritis, and on 
enlarged spleen. An organism, Micrococcus mclitensis, is present in all cases. 
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Distribution. —The disease prevails in the Mediterranean littoral, and en¬ 
demic foci exist in India, Africa, China, and.Manila. In the Malta garrison 
in the seven years 1898-1904, there were 2,229 cases, with an average ease 
duration of one hundred and twenty days and with 77 deaths. About the same 
number of cases occurred in the fleet. 

Etiology. —The greater part of our knowledge of this remarkable disease 
we owe to the work of British army surgeons stationed at Gibraltar and Malta, 
particularly to Marston, Bruce, and Hughes. In 188C Bruce isolated an or¬ 
ganism which he called Micrococcus mditensis from the spleen and blood. 
Hughes, Wright, and others confirmed this. Much work was done to establish 
the specificity of the organism. In 1901-1905 a Government Commission be¬ 
gan a study on the island of the problems of the disease in all its aspects. II 
was shown to be a soptie.emia, due to the above-named organism, which had 
an unusually prolonged saprophytic existence. Zamit showed that the goals, 
the most important animals in the domestic life of Malta, were largely infected, 
from 10 to 15 per cent having the micrococcus in their milk. Monkeys were 
successfully infected with milk which contained the organisms. Stops were at 
once taken to stop the use as far as possible of goat’s milk for the troops, with 
the result that the number of cases fell from 750 in 1905 to 115 in 190(5, and 
to 7 for nine months of 1907. There were no cases in 1907 in the Mediter¬ 
ranean fleet. Eyre has brought forward evidence to show that the disease may 
be transmitted by mosquito bites. 

Symptoms. —There is no specific fever which presents the same remark¬ 
able group of phenomena. The ]ieriod of incubation is from six to ten days. 
“ Clinically the fever has a peculiarly irregular temperature curve, consisting 
of intermittent waves or undulations of pyrexia, of a distinctly remittent char¬ 
acter. These pyrexial waves or undulations last, as a rule, from one to three 
weeks, with an apyrexial interval lasting for two or more days. Tn rare 
cases the remissions may become so marked as to give an almost intermittent 
character to the febrile curve, clearly distinguishable, however, from the par¬ 
oxysms of paludic infection, 'this pyrexial condition is usually much pro¬ 
longed, having an uncertain duration, lasting for even six months or more. 
Ti nlike paludism. its course is not markedly affected by the administration of 
quinine. Its co p se is often irregular and even erratic ia-nature. This pyrexia 
is usually accompanied by obstinate constipation, progressive amcmiu, amt 
debility. It is often complicated witli and followed by neuralgic symptoms 
referred to the peripheral or central nervous system, artUciUmwiluaions, painful 
in flamm atory conditions of certain fibrous structures, of a localized nature, or 
swelling .of, the testicles ” (Hughes). This author recognizes a malignant l> 
in which the disease mfli prove fatal within a week or ten days; an uinlula- 
tory type—the common variety—in which the fever is marked by intermilb nl 
waves or undulations of variable length, separated by periods of apyrexia mul 
freedom from symptoms. In this really lie the peculiar features of the discos'', 
and the unfortunate victim may suffer a scries of relapses which may oxtcml 
from three months, the average time, to two years. Lastly, there is an ii'h'i- 
mittent type, in which the patient may simply have daily pyrexia toward even¬ 
ing, without any special complications, and may do well and be able !<> 4° 
about his work, and yet at any time the other serious features of the disease 
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Tli e'nioit aljty is slight, only about a. pat amt There are no characteristic . 
morbid legions. Malta fever can now be readily differentiated from enteric 
f ever and malaria. The prophylaxis is self-evident, and the brilliant work 
of 1he r commission has already reduced the incidence of the disease to a 
minimum. 

Treatment.—General measures suitable to typhoid fevw are indicated. 
Fluid food should be given during the febrile period. Hydrotherapy, cither 
the bath or the cold pack, should be used every third hour when the tempera¬ 
ture is above 103° F. Otherwise the treatment is symptomatic. No drugs 
appear to have any special influence on the fever. A change of climate seems 
to promote convalescence. 

XXV. BERI-BERI. 

Definition.—An endemic and’epidemic multiple neuritis of unknown etiol¬ 
ogy, occurring in tropical and subtropical countries, characterized by motor 
and sensory paralysis and anasarca. 

History. —The disease is believed to be of great antiquity in China, and 
is possibly mentioned in the oldest known medical treatise, in the early years 
of the nineteenth century it attracted much attention among the Anglo-Indian 
surgeons, and we may date the modern scientific study of the disease from 
Malcolmson's monograph, published in Madras in 1835. The opening of 
Japan gave an opportunity to the European physicians holding university posi¬ 
tions, particularly Anderson, Baclz. Scheube, and more recently Grimm, to 
investigate the disease. The studies of the native Japanese physicians, particu¬ 
larly Mini'll and Takagi. and of the Dutch physicians in the East, have con¬ 
tributed much to our knowledge. An added interest has been given to the 
subject by the discovery of the disease among the Cape Cod fishermen, and by 
the recurring outbreaks of endemic neuritis at the Richmond Asylum in Dub¬ 
lin and at the State Insane Hospital at Tuscaloosa, Ala. 

Distribution.—Reri-beri, Kakke. or endemic neuritis prevails most exten¬ 
sively in the Malay Archipelago; in certain of the Dutch colonics the mortality 
among the coolies is simply frightful. It is widely distribute 1 !! in China, 
Japan, and the Philippine Islands. In the Philippines the admissions to the 
ion eminent hospitals for the year ending June 30, 1903, were 026, nearly 
all among the Philippine scouts. In India it has become less common, but 
18 still prevalent in parts of Burma. Localized outbreaks have occurred in 
Australia. It prevails extensively in parts of South America and in the West 
Indies, and from the ports of these countries cases occasionally reach the 
United States, and it occurs also among the Chinese and Japanese in Califor- 
nin - Birge, of Provineetown. and J. J. Putnam encountered beri-beri among 
the fishermen on the Newfoundland Banks. Birge writes (March 10. 1898) 
that he has seen 47 cases of both the wet and the dry form. The disease is not. 
entirely confined to the fishermen on the Grand Banks, but occurs occasionally 
a, nong those living on shore or making “ shore trips.” In lS95-'96 a remark- 
jjjfie outbreak of epidemic neuritis occurred at the State Insane Hospital at 
Tuscaloosa, Ala., which has been described fully by E. D. Bondurant. Be¬ 
tween February, 1895, and October, 1890, in a population of 1.200 there were 
"1 cases with 21 deaths. None occurred among the 200 employees of the hos- 
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pital. The negroes were relatively less sheeted than the whites. The chief 
symptoms were “ njysculw- weakness, t eimern ess. pain, parae sthesia p, los8_q[ 
deep reflexes, foll&wed by atrophy of muscles and the electrical reaction of 
degeneration, accompanied by rise of temperature, gastrodatealiaaLdfiturb- 
ance, general anasarca, and tachycardia.” At the Arkansas State Insane 
Asylum at Eittlp Rock, in 1895, there was an outbreak of between 20 and 30 
cases possibly of beri-beri. 

In Great Britain the disease is not infrequent at the seaports. 

At the Richmond Asylum, Dublin, there have been extensive outbreaks 
in the years 1891, 189G. 1897, under conditions of overcrowding. 

Etiology. —Two main views prevail as to the nature of the disease—that 
it is an infection, and that it is a toxaemia caused by food. 

1. Rkhi-iieui as an Acute Infection. —Baelz and Seheuhc, with many of 
the Dutch physicians, hold that the disease is due to a germ. In favor of thi» 
view, Schools: refers to the fact that stroughjvell-nourished young people are 
attacked, that the disease has definite foci in which it^gonairsjlelhiite seasonal 
relations* and has of late years spread in some countries ay a n epidemic w itli- 
ont any special change in-tho diet of the inhabitants. So far as seasonal and 
telluric influences are concerned, it is a disease which resembles malaria, with 
which, in fact, some authors have confounded it. II is probably nofijlireetlv 
contagious. On the other hand, Scheubc. Manson and others bring forward 
evidence to show that beri-beri may probably be conveyed from one district to 
another. Many bacteriological studies have been made in the disease, par¬ 
ticularly by Dutch physicians, but there is no unanimity as to the results, and 
we may say that no specific organism has as yet been determined upon. 

Hamilton Wright, who has made a prolonged study of the disease in the 
Malay States, describes a specific duodenitis,-* primary bacteri al les ion, from 
which the poison is evolved, just as it is from the throat in diphtheria. 

2. Eood.Tueoiiy. —This theory is widely held in Japan, some believing 
that it is due to the eating of bad rice, and others that it is associated witli I lie 
use of certain fish. In favor of the dietetic view of its origin is adduced Ilia 
extraordinary change which has taken place in the Japanese navy since the 
introduction by Takagi of an improved diet, allowing a larger portion of 
nitrogenous food, and forbidding the use of fresh fish altogether. Subsequent 
to this there has certainly been the most remarkable diminution in the num¬ 
ber of cases—a reduetion-from. about a fourth of the entire strength attacked 
annually to a practical abolition of the- disease. 

Many of the Dutch physicians in Java regard rice as the important cause 
of .the disease. It is stated that in the prisons of Java the proportion of ciw" 
is 1 to 39 when the.rice is eaten completely shelled, 1 to 10,000 when the grain 
is eaten with its pericarp; in some places the disease has disappeared when 
the unshelled rice has been substituted for the shelled. Miura, with wlm*' 
studies of the disease all readers of Virchow’s Archiv are familiar, reganb 
beri-beri as a form of chronic poisoning due to the use of the flesh of certain 
fish eaterrraw of'improperly prepared. Grimm, in his monograph, regards 
the im mun ity of Europeans as in great part owing to the fact that they do 
not follow the Japanese custom of eating various kinds of raw fish. 

Among the most important factors are the following l Overcrowding, as w 
“ ’ 1 - '~~ l anaoAirva utchflxnOSUre to WCL Eu r0 
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peans under good hygienic conditions rarely contract the disease in heri-beri 
regions. The Qjiims^ntUlie-iHipoaed coolies are most often attacked. Males 
are-more sabjeet-tw- the- din c auc than fema les. Young mea.frpm sixteen to 
t\yoaty-fiy.e_ara - ehiefly - atf ected. 

Symptoms. —The incubation period is unknown, hut it probably extends 
over several months. The following forms of the disease ai;e recognized by 
Sche.ube: 

1. Tub .incomplete oh rudimentary form which often sets in with ca¬ 
tarrhal symptoms, followed by pains and weakness in the limbs and a lower¬ 
ing of the sensibility in the legs, with the occurrence of parasthesias. Blight 
icdema sometimes appears. After a time parastheshe are felt in other parts 
of the body, and the patient may complain of palpitation of the heart, uneasy 
sensations in the abdomen, and sometimes shortness of breath. There may be 
weakness and tenderness of the muscles. After lasting from a few days to 
many months, those symptoms aji disappear, but with the return of the warm 
weather there may bo a. recurrence. One of Schcube’s patients suffered in this 
way for twenty years. 

2. The atroph ic form sets in with much the same symptoms, but the 
los s of pow er in the limbs progresses more rapidly, and very soon the patient 
is noionger able to walk or to move the aims. The atrophy, which is associ¬ 
ated with a good deal of pain, may extend to the muscles of the face. The 
(edematous symptoms and heart troubles play a minor role in this form, which 
is known as the dry or paralytic variety. 

3. The Wet or Dropsical Form. —Setting in as in the rudimentary vari¬ 
ety, the oedema soon becomes the most marked feature, extending over the 
whole subcutaneous\ssiic, and associated with effusions into the serous sacs. 
The atrophy of the n^scles and disturbance of sensation are not such promi¬ 
nent symptoms. On the other hand, palpitation and rapid action of the heart 
and dyspnoea are common. The wasting may not be apparent until the dropsy 
disappears. 

4. The acute, pernicious, or cardiac form is characterized by threat- 
enings of an acute cardiac 'failure, coming on rapidly after the existence of 
.slight symptoms, such as occur in the rudimentary form. In the' most acute 
type death may follow within twenty-four hours; more commonly the symp¬ 
toms extend over several weeks. 

The mortality of the disease varies greatly, from 2 or 3 per cent to 40 
or 50 per cent among the coolies in certain of the settlements of the Malay 
Archipelago. 

Morbid Anatomy. —The most constant and striking features are changes 
i» the peripheral nerves and degenerative inflammation involving the axis 
cylinder and medullary sheaths. In the acute cases this is found not only in 
hie peripheral nerves, but also in the pneumogastric and in the phrenic. The 
fibres of fhq voluntar y muscles, as well ns of th o myo e ardi unn-are- alaa-much 
degenerated. ITamiltonAYright-has described an acute ..duodenitis. 

Diagnosis.—In tropical countries there is rarely any difficulty in the 
diagnosis. In cases of peripheral neuritis, associated with (edema, coming 
from tropical ports, the possibility of this disease should be remembered. 
Scheube states that rarely any difficulty offers in the diagnosis of the differ- 
forms. 
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Treatment. —Much has been done to, prevent the disease, particularly in 
Japan. There is no more remarkable triumph of modern hygiene than that 
which followed Takagi’s dietetic reforms in the Japanese navy, in beri-ben 
districts Europeans should use a diet rich in nitrogenous ingredients. In the 
dietary of prisons and asylums the experience of the Javanese physicians-with 
reference to the .remarkable diminution of the disease with the use of unshelled 
rice should be borne in mind. In ships, prisons, and asylums the disease has 
rarely occurred except in connection with overcrowding, an element which pre¬ 
vailed both at the Richmond Asylum and at the Stale Hospital for the Insane 
at Tuscaloosa. 

Baclz recommends in early cases a froe use of the salicylates, 15 or 20 
grains four or live times a day. Others favor early free purgation. In very 
severe acute cases, both Anderson and Back advise blood-letting. The more 
chronic cases demand, in addition to dietetic measures, drugs to support the 
heart and treatment of the atrophied muscle^ with electricity and massage. 

XXVI. ANTHRAX. 

(Splenic Fever; Charbon; Wool-sorter’s Disease.) 

Definition. —An acute infectious disease caused bv Bacillus antliracis. II 
is a wide-spread affection in animals, particularly in sheep and cattle. In 
man it occurs sporadically or a.- a result of accidental inoculations with the 
virus. 

Etiology.—The infectious agent is a lion-motile, rod-shaped organism. Iln- 
cillus antliracis, which has, by the researches of Foil cutler, Davainc, Koch, 
and Pasteur, become the best known perhaps of all pathogenic microbes. The 
bacillus has a length of from 2 to 25 g; the rods are often united. The bacilli 
themselves are readily destroyed, but the spores are very resistant, ami -ar¬ 
rive after prolonged immersion in a 5-per-cent solution of carbolic acid, or 
withstand for some minutes a temperature of 212° Fahr. They are capable 
also of resisting gastric digestion. Outside the body the spores are in all prob¬ 
ability very'durable. 

In AnijCXls.—G eographically and zoologically the disease is flu; nu'-t 
widespread of all infectious disorders. It is much more prevalent in Europe 
and in Asia than in America. Its ravages among the herds of cattle in liu-m 
and Siberia, and among sheep in certain parts of Europe, are not eipudlnl 
by any other animal plague. In the United States anthrax is not very wide¬ 
spread. Mohler, of the Bureau of Animal Industry, informs me that sinrt 1 
1900 it has been reported in cattle from sixteen States, It is not very um <>in- 
mon in Delaware, New Jersey, and Pennsylvania. 

A protective inoculation with a mitigated virus was introduced by Pasteur 
and has been adopted in certain anthrax regions. Mendez describes cxcellcu 
results from his antitoxin (1904). 

The disease is conveyed sometimes by direct inoculation, as by the bile 
and stings of insects, by feeding on carcasses of animals which have died o 
the disease, but more commonly by grazing in pastures in which the germ 
have been preserved. (Tasteur believes that the earthworm plays an imp" 1, 
-’ k ’.’ T 't« the surface and distributing the banrltr -which hav 
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been prftpagated in the buried carcass of an infected animal. Certain fields, 
or even farms, may thus be infected for an indefinite period of time. It seems 
probable, however, that if the carcass is not opened or the blood spilt, spores 
are not formed in the buried animal and the bacilli quickly die. t 

Tv maw ihp disease does not occur spontaneously. It results always-from 
injection, either through the skin or intestines, or in rare instances through 
the lungs. Workers in wool and hair, and persons whoso occupations bring 
them into contact with animals or animal products, as stablemen, shepherds, 
tanners, and butchers, are specially liable to the disease. In Pennsylvania in 
3897 twelve tanners died of anthrax. It is rare in general hospital work. 
There has been only one case in sixteen years at the Johns Hopkins Hospital. 
In England and Wales in 1903 there were 17 deaths from this cause in man 
(Tatham). For the six years 1899-1901 there were 2(11 cases of industrial 
anthrax reported to the Home Office; 25.(1 per cent proved fatal (Legge). 

Various forms of the diseasjp have been described, and twajdiiaf .groups 
may be recognized: the external anthrax and the internal anthrax, of~which 
there arc pulmonary and intestinal forms. 

Symptoms. —(1) KxxnniiAn Anthrax. 

(") M alit/ iigut Vudu.lt '.—The inoculation is usually on an exposed surface 
—theJjjinds. axims, or face. At the site of inoculation there are. within a few 


hours, it eh i ng and uneasiness, and the gradual formation of a small..papule, 
which soon becomes vesicular. Inflammatory induration extends around this, 
and within thirty-six hours, at the site of inoculation there is a dark brownish 
osehar^at a little distance from which there may be a series of small vesicles. 
The brawny induration may be extreme. The ccdema produces very great 
swelling of .the parfs. The intlammation extends along the lymphatics, and 
the neighboring lymph-glands are swollen and sore. The fever at first rises 
rapidly, and the concomitant phenomena are marked. Subsequently the tem¬ 
perature falls, and in many cases becomes subnormal. Death may take place 
in from three to five days. In cases which recover the constitutional symptoms 
are slighter, the eschar gradually sloughs out. and the wound heals. The eases 


vary much in severity. Til the mildest form there may he only slight swelling. 
Al the site of inoculation a papule is formed, which rapidly beconfes vesicular 
am] dries4nto a seal), which separates in the course of a few days. 

(b) AuBaiuml Anthrax (Edema .—This form ocxiiM-iiuilie-eyelid, and 
also in-tfw^^d, lumd, and arm, and is characterized by the absence of the 
papule and vWclo forms, and by the most extensive cedema, which may follow 
rather tlum precede the constitutional symptoms. The oedema reaches such a 
grade of intensity that gangrene results, and may involve a considerable sur¬ 
face. The constitutional symptoms then become extremely grave, and the 


vases invariably prove fatal. 

The greatest fatality is seen in eases of inoculation about the head and 
face, where the mortality, according to Nasaroxv, is 26 per cent; the least in 
'"lection of the lower extremities, where it is 5 per cent. 

fn a case at the Johns Hopkins Hospital in 1895, in a hair-picker, there 
''as most extensive enteritis, peritonitis, and endocarditis, which last lesion 
lils been described by Eppinger. 

A feature in both these forms of malignant pustule, to which many writers 
r °fcr, U die absence of feeling of distress or anxiety on the part of the patient. 
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whose mental condition may be perfectly clear. He may bo without aify appre¬ 
hension, even though the condition be most critical. 

The Jigymw ia in most instances is readily made (from the character of the 
lesion and the occupation Of the patient. When in doubt, the", examination 
of the fluid from the pustule may show the presence of the anthrax bacilli. 
Cultures should be made, or a mouse or guinea-pig inoculated from the local 
lesion. It is to be remembered that the blood may not show the bacilli in 
numbers until shortly before death. 

(2) Ixxkbxax. Akthiux. 

(a) Intestinal Form. Mycosis intestinalis. —In these cases the infection 
usually is through the stomach and intestines, and results from eating tin. 
flesh or drinking the milk of diseased animals; it may, however, follow an 
external infection if the germs are carried to the mouth. Tlw«S£tupioms hhi 
those of intense poisoning. The disease may set in with a chill, followed In¬ 
voluting, diatrkea, moderate fever, and pains in the legs and back. In acute 
cases there are d^apmea. .cyanosis, great anxiety and restlessness, and toward 
the end convulsions or spasms of the muscles. Haemorrhage may occur from 
the mucous membranes. Occasionally there an 1 on the skin small phlegmonous 
areas or petechia’. The spleen is enlarged. The Mood is dark and remains 
fluid for a long time after death. Late in the disease the bacilli may he found 
in the blood. 

This is one of the forms of acute poisoning which may a licet, many indi¬ 
viduals together. Thus Butler and Karl Huber describe an epidemic in which 
twenty-five persons were attacked after eating the flesh of an animal which 
had had anthrax. Six died in from forty-eight hours to seven days. 

(5) 11 ool-sarter's Disease. —This important form of%nthrax is found in 
the.large establishments in which wool or hair is sorted and cleansed. The 
hair and wool imported into Europe from Russia and South America appear 
to have induced the largest number of cases. Jlnnv of these show no external 
lesion. The infective material has been swallowed or inhaled with tlie 
dust. There are rarely premonitory symptoms. ) The patient is sei?^! uitli 
a gfeill, becomes faint and prostrated, has pains in the back and legs, and the 
temperature rises to 102° or 103°. The breathing is rapid, and lie complains 
of much pain in the chest. There may lie a cough and signs of bronchi I k 
So prominent in some instances arc these bronchial symptoms that a pulmo¬ 
nary form of the disease has been described. The pulse is feeble and \erv 
There may be vomiting, and death may occur within twenty-four hours 
withsymptoms of profound collapse and prostration. Other cases are more 
protracted, and there may bo duwrluca, delirium, aifd unconsciousness. The 
cerebral symptoms may Ire most intense; in at least four cases the brain seems 
to have been chiefly affected, and its capillaries stuffed with bacilli (Merkel). 
The recognition of wool-sorter’s disease as a form of anthrax is due to .1. Ik 
. Bell, of Bradford, England. 

In certain instances these profound constitutional symptoms of internal 
anthrax are associated with the external lesions of malignant, pustule. 

The rag-pi cker's disease has been made the subject of an exhaustive study 
by Eppinger “(Tile Hademkrankheit, Jena, 1894), who lias shown that it e 
a local anthrax of the lungs and pleura, with general infection. 

The prophylaxis is important, and should be carried out by a most rig" 
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lisiufgsjdw «f the hides, hair, and rags before they are placed in the hands 
d the workmen. 


Treatment.— In malignant pustule the site of inoculation should be de¬ 
stroyed by the caustic or hot iron, and powdered, bichloride of mercury may 
bejsprinkled over the exposed surface. The local development of the bacilli 
aboufthe site of inoculation may be prevented by the subcnia&qpus jcjecHrma 
o^solutions of carbolic acid or bichloride of mercury. The ihjections should 
lie made at various points around the pustule, and may be repeated two or 
three tunes a day. The internal treatment should bo confined to the admin¬ 
istration of stimulants and plenty of nutritious food. 

In malignant forms, particularly the intestinal cases, little can be done. 
Active purgatives may be given at the outset, so as to remove the infecting 
mStettfil. Quinine in large doses lias been recommended. 

An antianthrax serum lias been prepared by Sclavo, for which good results 
are claimed. (Legge, Milroy Lectures, B. 51. J., March 18, 1905.) 


XXVII. HYDROPHOBIA. 

(Lyasa; Babies.) 

Definition.— An acute disease of warm-blooded animals, dependent upon 
a specific virus, and communicated by inoculation to man. 

Etiology. —Rabies is very variously distributed. In Russia it is common. 
In North Germany it is relatively rare, owing to the wise provision that all 
clogs must be muzzled. In Trance it is much more common. InJ&uglancLibc 
muzzling order has been followed by a complete disappearance of the disease. 
There waS"no “deftth"from hydrophobia in 1903. In the deceimium ending 
with 1890 the deaths averaged 29 annually (Tatliam). Iu the United States 
the disease occurs more often than is generally supposed, as is shown by the 
number of authentic cases collected by Salmon [Yearbook of the United States 
Department of Agriculture, p. 210, 1901], 

Dogs are especially liable to the disease. It also occurs in the wolf, the 
cat, and the cow. Most animals arc susceptible; and it is connivinicable by 
inoculation to the rabbit, horse, or pig. The disease is propagated chiefly by 
the dog, which seems specially susceptible. In the Western States the skunk 
is said to bo very liable to the disease. The nature of the poison is as yet 
unknown. It is contained chiefly in the nervous system and is met with in 
some of the secretions, particularly in the saliva. Bartarelli lias-shown that 
tlm virus reaches the dog's salivary glands by way of the nerves and not 
through the blood-vessels. 

A variable, time, elapses between the introduction of the virus and the 
uppearanee of the symptoms. Horsley states that this depends upon the fol- 
'owiiig factors: “ («) ftge. The incubation is shorter in children than in 
adults. For obvious reasons the former are more frequently attacked, 
(t) I’uxt-Htfeeted. The rapidity of onset of the symptoms is greatly deter- 
B| iii"d by the part of the body which may happen to have been bitten. \\ minds 
a hout the face and head are especially dangerous; next in order in degrees 
°f mortality come bites on the hands, then injuries on the other parts of the 
[ This relative order is, no doubt, greatly dependent upon the fact that 
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the face, head, and hands are usually naked, while the other parts are clothed; 
it would also appear to depend somewhat upon the richness in nerves of the 
part, (cl The extent and severity of the wound. Puncture wounds are the 
most dangerous; the lacerations are fatal in proportion to the extent of 
the surface afforded for absorption of the virus, (d) The animal'conveying the 
infection. In order of decreasing severity come: first, the wolf; second, the 
catj third, the tlog; and fourth, other animals.” Only a limited number of 
those bitten by rabid dogs become affected by the disease; accord ingjoHprs- 
loy,.not more than i 5 . 42 .er cent. On the other hand, the death-rate .of .those 
persons bitten by wolves is higher, not less than -10 per cent. Babes gives the 
mortality as from CO to 80 per cent. 

The incubation period in man is extremely variable. The average is from 
six weeks to two months. In a few cases it has been under two weeks. It 
may be prolonged to three months. It is staled that the incubation may be 
prolonged for a year or even two years, but this has not been definitely settled. 

Morbid Anatomy. —The important lesion* consist in the accumulation of 
leucocytes around the blood-vessels and the nerve-cells, particularly the motor 
ganglion cells, of the central nervous system (r adio t ubercles of Hals's). Es¬ 
pecial importance in the rapid diagnosis of rabies is attached by van Gehucb- 
ten and Net is to the accumulation of lymphoid and emlothelioid cells around 
nerve-cells of the sympathetic and cerebro-spinal ganglia. Negri has described 
in the central nervous system irregular bodies varying from 1 to 10 microns in 
size, widespread, frequently in the cells of the cerebellum, cerebral cortex and 
pons, and in the spinal cord. They are probably protozoa, and it is stated that 
they furnish a rapid and I rustworthy means of diagnosis. The inoculation 
experiments show that the virus is not present in the live*, spleen, or kidneys, 
but is abundant in the spinal cord, brain, and peripheral nerves. 

Symptoms.—Three stages of the disease are recognized: 

(1) Premonitory stage, in which there may he irritation about the bite, 
pain, or numbness. The patient is depressed and melancholy; and complains 
of headache and loss of appetite, lie is very irritable and sleepless, and ha- 
a constant sense of impending danger. There is often greatly increased sensi¬ 
bility. A J)right light or a loud voice is distressing. The larynx may In- 
injected and the first symptoms of difficulty in swallowing are experienced. 
The voice also becomes husky. There is a slight rise in the temperature and 
the pulse. 

(2) Stage of Excitement. —This is characterized by great excitability 
and restlessness, and an extreme degree of hypenusthesia. “ Any afferent 
stimulant—i. e., a sound or a draught of air, or the mere association of a 
verbal suggestion—will cause a violent reflex spasm. In man this symptom 
constitutes the most distressing feature of the malady. The spasms, which 
affect particularly the muscles of the larynx and mouth, are exceedingly pain¬ 
ful and are accompanied by an intense sense of dyspno-a, even when the glottis 
is widely opened or tracheotomy has been performed” (Horsley). Any 
attempt to take water is followed by an intensely painful spasm of the mus¬ 
cles of the larynx and of the elevators of the hyoid bone. It is this which 
makes the patient dread the very sight of water and gives the name hydro¬ 
phobia to the disease. These spasmodic attacks may be associated with mania¬ 
cal symptoms. In the intervals between the patient is quiet and the mind 
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uncloudfcd. The temperature in this stage is usually elevated and may v<>y,eli 
from 100° to 103". in some instances the disease is afebrile. The patii.pt 
rarely attempts to injure his attendants, and in the intense spasms may he 
particu 1 arly,anxious to avoid hurting any one. There arc, however, occasional 
fits oFfurious mania, and the patient may, in the contractions of the muscles 
of the larynx and pharynx, give utterance to odd sounds. This stage lasts 
from a day and a half to three days and gradually passes into the— 

(3) Paualytic Stack. —In rodents the preliminary and furious stages 
are absent, as a rule, and the paralytic stage may l)e marked from the outset 
—the so-called dumb rabies. This stage rarely lasts longer than from six to 
eighteen hours. The patient then becomes quid ; the spasms no longer occur; 
unconsciousness gradually supervenes; the heart's action becomes more and 
more enfeebled, and death occurs by syncope. 

Diagnosis. —In man the diagnosis oilers no special difficulties. It is advis¬ 
able, in cases attended with any, doubts, as soon as possible after the injury 
has been inflicted, to secure the medulla oblongata of the supposed rabid ani¬ 
mal for the purpose of inoculating rabbits. The subdural inoculation of rab¬ 
bits with a small quantity of the central nervous system of a rabid animal 
will be followed bv the occurrence of the paralytic form of the disease in 
from fifteen to twenty days. 

Treatment. —Prophylaxis is of the greatest importance, and by a system¬ 
atic muzzling of dogs the disease can be, as in parts of Germany, practically 
eradicafed. 

Th,e bites should bn carefully washed and thoroughly cauterized with 
caustic potash or concentrated carbolic acid. It is best to Jjccp. the wound 
constantly open fof at least live or six weeks. When once established the 
disease is hopelessly incurable. Xo measures have been found of the slightest 
avail, consequently the treatment must be palliative. The patient should be 
kept in a darkened room, in charge of not more than two attendants. To 
allay the spasm, chloroform may he administered and morphia given hypo¬ 
dermically. It is best to use these powerful remedies from the outset, and 
not to temporize with chloral, bromide of potassium, and other less potent 
drugs. By the local application of cocaine, the sensitiveness of the throat 
may l>e diminished sufficiently (o enable the patient to take liquid nourishment. 
Sometimes lie can swallow readily. Xutiient enemata should be administered. 

Pkkvkntive Inoculation. —Pasteur has found that the virus, when prop¬ 
agated TTirougira 'scries dr rabbits, increases in its virulence; so that whereas 
h lidural inoculation from the brain of a mad dog takes from fifteen to twenty 
days to produce the disease, in successive inoculation in a scries of rabbits 
lhe incubation period is gradually reduced to seven days (vitus-fixe). The 
-pinal cords of these rabbits contain the virus in great intensity, but when 
they are preserved in dry air this gradually diminishes. If now dogs are 
inoculated from cords preserved for from twelve to fifteen days, and then 
from cords preserved for a shorter period, i. e.. with a progressively stronger 
virus, they gradually acquire immunity against the disease. A dog treated 
in this way will resist inoculation with the virus fixe, which otherwise would 
inevitably have proved fatal. Relying upon these experiments, Pasteur began 
inoculations in the human subject, using, on successive days, material from 
surds in which the virus was of varying degrees of intensity, 
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In 1902 there were 1,103 persons treated at the Paris Pasteur Institute,, 
with 2 deaths; in 1903 there were <>30 persons treated, witli 4 deaths, a\ 
smaller number of eases than ever before treated, among them 10 forcignerjfc' 
one from (treat Britain. ,,P 

Pseudo-hydrophobia (Lyssophobia). —This is a very interesting affeetioj^ 
which may closely resemble hydrophobia, but is realty., uothimr i nora _thaU % 
neurotic or hysterical manifestation. A nervous person bitten by a dog, either ' 
rabid or supposed to be rabid, has within a few months, or even latcr,.symp-' 
toms somewhat resembling the true disease. Tie is irritable and d epres sed. ■. 
He constantly declares his condition to be serious and that he will inevitably 
become mad. He may have pjjroxysms in which ho says he is unable tfi drink, 
grasps at his throat, and becomes emotional. The temperature is not elevated 
and the disease does not progress. It lasts much longer than the true rabies, 
and is amenable to treatment. It is not improbable that a majority of the 
eases of alleged recovery in this disease have been of this hysterical form. In 
a case which Burr reported from my clinic’a few years ago the patient had 
paroxysmal attacks in which he could not swallow. He was greatly excited 
and alarmed at the sight of water and was extremely emotional. The symptoms 
lasted for a couple of weeks and yielded to treatment with powerful electrical 
currents. 

XXVIII. TETANUS. 

(Lockjaw.) 

Definition. —An infections malady characterized by tonic Bpasms of the 
muscles with marked exacerbations. The virus is produced by a bacillus which 
occurs in earth, in putrefying fluids, and manure, and is*a normal inhabitant 
of the intestines of many ruminants. 

Etiology. —It occurs as an idiopathic affection or; follows trauma. It is 
•frequent in some localities and has prevailed extensively in epidemic form 
among new-born children, when it is known as tetanus or trismus neonatorum. 
It is more common in hot than in temperate climates, and in the colored than 
in the Caucasian race. This is particularly the case with tetanus following 
confinement and in tetanus neonatorum. In certain of the West Indian 
Islands more than one-half of the mortality among the negro children has 
been due to this cause. St. Kilda, one of the western Hebrides, had been 
"scourged for years by the “ eight days’ sickness ” among the new-born. Of 135 
children, 84 died within fourteen days of birth. Since the discovery of the 
bacillus and the introduction of proper methods of treating the cord 27 chil¬ 
dren have been born, of whom only one died of the disease (Cl. N. Turner, 
1908), which has now practically disap]>eared. In a majority of the cases there 
is an injury which may be of the most trifling character. It is more common 
after punctured and contused than after incised wounds, and frequently fel¬ 
lows those of the hands and feet. The symptoms usually appear within !" n 
weeks of the injury. In some military campaigns tetanus has prevailed exten¬ 
sively, but in others, as in the Civil War, the cases have been comparatively 
few. -)Thc tetanus bacillus has contaminated vaccines, and its presence in com¬ 
mercial gelatine is a grave danger. Owing to the careless preparation ol 
the virus many cases of tetanus occurred in the neighborhood of Philadelphb 
in 1901 among vaccinated children. In 1902 nineteen persons who had beer 
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inoculated against the plague in the village of Mulkowal died, of J®tanus. 
In 1904 a remarkable outbreak occurred in a general hospital in the United 
States in which 10 cases died after surg ical operation. In all probability the 
catgut (which is made from sheep’s bowels) was at fault. The disease has 
occurred after prolonged use of the hypodermic needle to inject morphia or 
quinine,- and it has followed the use of gelatine as a haemostatic. 

The infectious nature of tetanus was suggested by its .endemic occurrence 
and from the-manner of its behavior in certain institutions. Veterinarians 
have long been of this belief, as cases are apt to occur together in horses in 
one stable. On the eastern end of Long Island, where formerly the disease 
was very prevalent, it is now rarely seen. An extraordinary number of cases 
of tetanus have occurred in the United States as a result of injuries from the 
toy pistols during the 4th of July celebration. The Journal of the American 
Medical Association collected 115 cases in 1903, and began a propaganda 
against the pistol, with the result that the fatalities have been reduced to 73 
in 1907 and 76 in 1908! There’Iins been a remarkable increase in the number 
of deaths front the disease in England and Wales of late: 218 in 1905, 177 in 
1903, 151 in 1902, 41 in 1901 (Tatliam). 

The Tetanus B.vcn.us.—The observations of Roscnbach. Nicolaier, and 
Kitasato have demon-trated that there is in connection with the disease a 
specific organism which can be isolated and cultivated, liacilhis tetani is a 
slender rod, which may grow into long threads. One end is often swollen and 
occupied by a spore. It is motile, grows at ordinary temperatures, and is 
anaerobic. The bacilli grow' at the site of the wound (and do not invade the 
bload_antLorgans), where alone the toxin is manufactured, and it travels 
upward along the serves (Mover). The antitoxin passes along the blood 
stream (Wassermann). With 'mail quantities of the culture the disease may 
bo transmitted to animals, which die with symptoms of tetanus. The poison 
is a tox-albumin of extraordinary potency, which has been separated by Brieger 
and Cohn in a state of tolerable purity. It is perhaps the most virulent poison 
known. Whereas the fatal dose of strychnine for a man weighing 70 kilos is 
from 30 to 100 milligrammes, that of the tetanus toxin'is estimated at 0.23 
milligramme. Every feature of the disease can be produced by ij experimen¬ 
tally without the presence of the bacilli. The symptoms do not arise imme¬ 
diately, as in the ease of ordinary poisons, but slowly, and it has been suggested 
that it acts only after undergoing some further change in the body. The 
natural home of the tetanus bacillus is the soil and the intestinal canal of 
herbivorous animals. 1 The disease can be produced by inoculating animals 
with garden earth. A high degree of antitoxic immunity can be conferred on 
animals, which then yield a protective serum. It is. however, difficult to cure 
animals with this serum on account of the combination of the toxin with nerve- 
eells by the time symptoms appear. 

Morbid Anatomy. —No characteristic lesions have been found in the cord 
or in the brain. Congestions occur in different parts, and perivascular exu¬ 
dations and granular changes in the nerve-cells have been found. The 
condition of the wound is variable. The nerves are often found injured, red¬ 
dened, and swollen. In the tetanus neonatorum the umbilicus may he inflamed, 
i Symptoms. —After an injury the disease sets in usually within ton days. 
I In Yandell’s statistics in at least two-fifths, and in Joseph Jones’s in four- 
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fifths, the symptoms occurred before the fifteenth day. The patient complains 
at first of slight stiffness in the neck, or a feeling of tightness in the jaws, 
or difficulty in mastication. Occasionally .chilly feeliugs or actual rigors may 
precede these symptoms. Gradually a tonic spasm of the muscles of these 
parts produces the condition of trismus or lockjaw. The eyebrows may lie 
raised and the angles of the mouth drawn out, causing the so-called sardonic 
grin —risus Mrdenicits. In children the spasm may bo confined to these parts. 
Sometimes the attack is associated with paralysis of the facial muscles and 
difficulty in swallowing—the head-tetanus of Hose, which has most commonly 
followed injuries in the neighborhood of the fifth nerve. Gradually the pro¬ 
cess extends and involves the muscles of the body. Those of the back are 
mast affected, so that during the spa>m the unfortunate victim may rest upon 
the head and heels—a position known as opisthotonos. The rectus abdom¬ 
inis muscle has been torn across in the spasm. The entire trunk and limbs 
may be perfectly rigid— orthofonos. -Flexion to one side is less common— 
pleurotholonos; while spasm of the museles'W the abdomen may cause the 
body to be bent forward— rmproxlhotonm. In very violent attacks the thorax 
is compressed, the respirations are rapid, and spasm of the glottis may occur, 
causing asphyxia. The paroxysms In-t for a variable period, but even in the 
intervals the relaxation is not complete. The slightest irritation is sufficient 
to cause a spasm. The paroxysms are associated with agonizing pain, and the 
patient may be held as in a vise, unable to utter a word. I'-nally he is bathed 
in a profuse sweat. The temperature may remain normal throughout, or show 
only a slight elevation toward tin* close. In other eases the pyrexia is marked 
from the outset; the temperature reaches 10 .)° or 10 ( 1 °, and before death 1 UT 
or 110°. In rare instances it may go still higher. Heat h d ther occurs during 
the paroxysm fmiuJuart-failureor a-phyxia.-or is due to exhaustion. 

The cephalic tetanus ( Kopf Ivina us of Hose) originates usually from a 
wound on one side of the head, and i- eharaeterized by stilTness of the muscles 
of the jaw and paralysis of the facial muscles on the same side as the wound, 
with difficulty in swallowing. Tim pr ogn osis is good in the chronic ciim'-; 
of those in Willard's table only 8 of .'fa died; hut in the acute form, of bi 
cases, only I recovered. 

Diagnosis. —Well-marked eases following a trauma could not lie mis¬ 
taken for any other disease. The spa-ms are not unlike those of strvclmia- 
poisoning, and in the celebrated Palmer murder trial this was the plea f»r 
the defence. The jaw-uiuseles, however, are never involved early, if at all. 
and between the paroxysms in strychnia-poisoning there is no rigidity. I" 
tetany thejlistributiou of the spasm at the extremities,The peculiar posiii"ii. 
the greater involvement qf the hands, and the condition under which it oei m'~. 
are sufficient to make the diagnosis clear. Jh doubtful eases cultures should 
'ho made from the pus of the wound. 

Escherich has described in children a form of generalized tonic eoulrac 
teres of the muscles of llm jaw, neck, hack, and limbs, usually a sequel of 
some acute infection, occasionally occurring as an independent malady. Tim 
Tontraetures may be either intermittent or |>ersistent. The condition imiv H'l 
from a week to a couple of months. The eases as a rule recover. 

Prognosis.—Two of the Hippocratic aphorisms express tersely the general 
nrnimonis even at the present day: “The spasm supervening on a wound is 
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fatal,” and “ such persons as are seized with tetanus die within four days, 
or if they pass llufse they recover.” 

The mortality in the traumatic cases is not less than SO per cent (Con¬ 
ner) ; in the idiopathic cases it is under 50 per cent. According to Yandell, 
the mortality is greatest in children. Favorable indications are: late onset 
of the attack, localization of the spasms to the muscles of tlje neck and jaw, 
and an absence of fever. 

Treatment. —Local treatment of the wound is essential, as the poison is 
manufactured here. r lizzoni advises nitrate of silver as the best germicide 
for the tetanus bacillus. Thorough excision and antiseptic treatment should 
be carried out, and the serum applied locally. It should also be used as a 
prophylactic in suspicious wounds of gardeners and stable men. The patient 
should be kept in a darkened mom, absolutely quiet, and attended by only one 
person. All possible sources of irritation should be avoided. Veterinarians 
appreciate the importance of tliys complete seclusion in treating horses. 

When the lockjaw is extreme the patient may not tie able to take food by 
the mouth, under which circumstances it is best to me rectal injections, or 
to feed by a catheter passed through the nose. The spasm should lie controlled 
by chloroform, which may he repeatedly exhibited at intervals. Tt is more 
satisfactory to keep the patient thoroughly under the inlluence of morphia 
given hypodermically. Chloral lmirale, bromide of potassium, Calabar bean, 
curara, Indian hemp, belladonna, and other drugs have been recommended, 
and recovery occasionally follows their me. Resection of the nerve and 
amputation of the limb have been advised. Although tetanus antitoxin of 
great strength can he obtained, it- use in the treatment of human tetanus 
has been disappointing. The best results are obtained in the subacute eases, 
hut here the prognosis is relatively favorable even with other methods of 
treatment. There max be occasion for the pr ophy lactic use_oI the -antitoxin 
in man,„as.already successfully practised in arresting the spread of the disease 
in horses occupying infected stables. Of the antitoxic serum 20 io 31) cc. may 
he used for the first dose and to‘?0 ec. every five or ten hours after. Tiz- 
zoni advises 2.25 grammes of his antitoxin for the first dose and 0.G grammes 
for subsequent doses. 


XXIX. GLANDERS (Farcy). 

Definition. —An infectious disease of the horse, caused bv BlU'illiM mnl- 
hq communicated occasionally to man. In the horse if is characterized by (be 
formation of nodules, clnellv in (lie mires (glanders) and beneath the skin 
(farcy). 

Etiology. —The disease belongs to the infective granulomata. The local 
manifestations in the nostrils and the skin of the horse are due to one and 
die same cause. The specific germ was discovered by Loelller and Sclmtz. 
It is a short, non-motilc bacillus, not unlike that of tubercle, but exhibits dif- 
b'ront staining reactions. It grows, readily on the ordinary culture media. 
I'or the full recognition of glanders in man we are indebted to the labors of 
Layer, whose monograph remains one of the best descriptions ever given of 
II'o disease. Man becomes infected by contact with diseased animals, and 
Usually by inoculation on an abraded surface of the skin. The contagion may 
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also be received on the mucous membrane. In a Montreal case a gentleman 
was probably infected by the material ex|>ellcd from the nostril of his horse, 
which was not suspected of having the disease. It is a rare disease. Only $ 
deaths were registered from this cause in England and Wales in 1903. Amotyg 
laboratory workers the Bacillm mallei has caused more deaths than any othfejt 
germ, and in working with it the greatest possible precautions should be taken. 

Morbid Anatomy.—As in the horse, the disease may he localized in the' 
nose (glanders) or beneath the skin (farcy). The essential lesion is the 
granulomatous tumor, characterized bv the presence of numerous lymphoid 
and epithelioid cells, among and in which are seen the glanders bacilli. These 
nodular masses tend to break down rapidly, and on the mucous membrane 
result in ulcers, while beneath the skin they form abscesses. The glanders nod¬ 
ules may also occur in the internal organs. 

Symptoms.—An acute and a chronic form of glanders may be recognized 
in man, and an acute and a chronic form of fprey. 

Acute Gean'Oeks. —The period of incubation is rarely more than three or 
four days. There arc signs of general febrile disturbance. At the site of 
infection there are swelling, redness, and lymphangitis. Within two or three 
days there is involvement of the mucous membrane of the nose, the nodules 
break down rapidly to ulcers, and there is a muco-purulent discharge. An 
eruption of papules, which rapidly become pustules, breaks out over the face 
and about the joints. It has been mistaken for variola. In a Montreal ca-e 
this copious eruption led the attending physician to suspect small-pox, and 
the patient was isolated. There is great swelling of the nose. The ulceration 
may go on to necrosis, in which case the discharge is very offensive. The 
lymph-glands of the neck are usually much enlarged. Suf>aeutc pneumonia is 
very apt to occur. This form runs its course in about eight or ten days, and 
is invariably fatal. Glanders pneumonia may appear after subcutaneous infec¬ 
tion (one case from infection with hypodermic syringe stuck into thumb). 
Grossly the lung appeared like a caseous pneumonia. 

Ciiuoxic oi..\.\*i>Kns is rare and difficult to diagnose 1 , as it is usually mis¬ 
taken for a chronic coryza. There are ulcers in I he nose, and often laryn¬ 
geal symptoms. It may last for months, or even longer, and recovery some¬ 
times takes place. Tedesehi has described a case of chronic osteomyelitis, due 
to the bacillus mallei, which wns followed by a fatal glanders meningitis. 
The diagnosis may lie extremely difficult. Tn such cases a suspension of tIn; 
secretion, or of cultures upon agar-agar made from the secretion, should l»* 
injected into the peritoneal cavity of a male guinea-pig. At the end of two 
days, in positive cases, the testicles are found to be swollen and the skin »f 
the scrotum reddened. The testicles continue to increase in size, and dually 
suppurate. Death takes place after the lapse of two or three weeks, and gen¬ 
eralized glanders nodules are found in the viscera. The use of mallein for 
diagnostic purposes is highly recommended. .The principles and methods of 
application are the same as for tuberculin. McFadyean and others have shown 
that while the glanders bacilli are agglutinated in a dilution of 1 to 2<>n by 
normal horse serum, that of a glanders horse will agglutinate at 1 to 1 , 00 '). 
The test must be made before mallcin is given. 

Acute farcy in man results usually from the inoculation of the virus into 
mi. — „„ 1^1 reaction with a phlegmonous inflamma- 
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tion. The lymphatics are early affected, and along their course there are nod¬ 
ular subcutaneous enlargements, the so-called farcy buds, which may rapidly 
go on to suppuration. There are pains and swelling in the joints, and abscesses 
may form in the muscles. The symptoms are those of an acute infection, 
almost like an acute septicaemia. The nose is not involved and the superficial 
skin eruption is not common. The bacilli have been found in the urine in 
acute cases in man and animals. ’ 

The disease is fatal in a large proportion of the cases, usually in from 
twelve to fifteen days. 

Ciikonic fancy is characterized by the presence of localized tumors, usu¬ 
ally in the extremities. These tumors break down into abscesses, and some¬ 
times form deep ulcers, without much inflammatory reaction and without 
special involvement of the lymphatics. The disease may last for months or 
even years. Death may result, from pyaemia, or occasionally acute glanders 
develops. The celebrated French veterinarian Bouley had it and recovered. 

The disease is transmissible also from man to man. Washerwomen have 
ken infected from the clothes of a patient. Tn the diagnosis of this affec¬ 
tion the occupation is very important. Nowadays, in cases of doubt the inocu¬ 
lation should be made in animals, as in this way the disease can be readily 
determined. Mullein, a product of the growth of the bacilli, is now used for 
the purpose of diagnosing glanders in animals. Several instances of cured 
glanders have been reported in animals treated with small and repeated doses 
of mallein (Pilavios, Babes). 

Treatment. —If seen early, the wound should be either cut out or thor¬ 
oughly destroyed by caustics and an antiseptic dressing applied. The farcy 
buds should be earfy opened. In the acute eases there is very little hope. In 
the chronic cases recovery is possible, though often tedious. 


XXX. ACTINOMYCOSIS. 

Definition. —A chronic infecti\e disorder produced by the actinomyces or 
ray-fungus, S{rcjitolh rix actinomyces. 

Etiology. —'The disease is w idespread among cattle, and occurs also in the 
pig. It was first described bv Bollinger in the ox. in which it forms the affec¬ 
tion known in this country as "big-jaw." The first accurate description 
of the disease in man was given by .Tames Israel, and subsequently Ponfiek 
insisted upon the identity of the disease in man and cattle. 

In the United States and England the disease is less common than in Ger¬ 
many. In 1902 F.rving collected 100 cases in America. It is nearly three 
times as common in men as in women. 

The parasite belongs probably to the Streplothrix group of bacteria. In 
both man and cattle it can be sjeen in the pus from the affected region as yel¬ 
lowish or opaque granules from one-luilf to two millimetres in diameter, which 
•ire made up of cocci and radiating threads, which present, bulbous, club-like 
terminations. The youngest granules are gray in color and semi-translucent; 
oi these the bulbous extremities are wanting. 

The parasite has been successfully cultivated, and the disease has been 
inoculated both with the natural and artificially grown organism. 



The Mode of Infection. —There is no evidence of direct infection with thA 
flesh or milk of diseased animals. The streptothrix has not been detected onfe' 
side the body. It seems highly probable that it is taken in with the food, life; 
site of infection in a majority of cases in man and animals is in the mowfcj 
or neighboring passages. In the cow, possibly also in man, barley, oats, 
rye have been carriers of the germ.. jg*t 

Horbid Anatomy. —As in tubercle, the first effect is the destruction 
adjacent cells and the attraction of leucocytes—later the surrounding cells; 
begin to proliferate. After the tumor reaches a certain size there is great 
proliferation of the surrounding connective tissue, and the growth may, par¬ 
ticularly in the jaw, look like, and was long mistaken for, osteo-sarcoma. 
Finally suppuration occurs, which in man, according to Israel, may be pro¬ 
duced directly by the streptothrix itself. 

Clinical Forms. — (a) Digestive Tkact. —Israel is said to have found 
the fungus in the cavities of carious teeth. The jaw has been affected in a 
number of cases in man. The patient comes ‘finder observation with swelling 
of one side of the face, or with a chronic enlargement of the jaw which may 
simulate sarcoma. 

The tongue has been involved in several cases, showing small growths, 
cither primary or following disease of the jaw. In the intestines the dis¬ 
ease may occur either as a primary or secondary affection. Cases have been 
reported of pericaecal abscess due to the germ. An actinomycotic appendi¬ 
citis has been described; primary actinomycosis of the large intestine with 
metastases has also been found. Ransom has found the aetinomyces in the 
stools. Actinomycotic peritonitis due to infection through a gastrostomy 
wound has been described. Actinomycosis of the liecr i» rare. Auvray in 
1903 could only collect 31 eases (llolteston). It forms a most characteristic 
lesion—an alveolar honey-combed abscess—like a sponge soaked in pus. It 
is usually secondary to an intesfinal lesion, but in a few cases no other focus 
has been found. 

(b) Pulmonary Actinomycosis.— In September, 1878, James Israel de¬ 
scribed a remarkable mycotic disease of the lungs, which subsequent observa¬ 
tion showed {o be the affection described the year before by Bollinger in cattle. 
Since that date many instances have been reported in which the lungs were 
affected. It is a chronic infectious pulmonary disorder, characterized by 
cough, fever, wasting, and a muco-purulent, sometimes fietid, expectoration. 
The lesions are unilateral in a majority of the cases. Ifodenpyl classifies them 
in three groups: (l) Lesions of chronic bronchitis; the diagnosis has been 
made by the presence of the aetinomyces in the sputum. (2) Miliary actino¬ 
mycosis, closely resembling miliary tubercle, hut the nodules are seen to be 
made up of groups of fungi, surrounded by granulation tissue. This form of 
pulmonary actinomycosis is not infrequent in oxen with advanced disease of 
the jaw or adjacent structures. (3) The cases in which there is more exten¬ 
sive destructive disease of the lungs, broncho-pneumonia, interstitial changes, 
and abscesses, the latter forming cavities large enough to lie diagnosed during 
life. Actinomycotic lesions of other organs arc often present in connection 
with the pulmonary disease; erosion of the vertebra;, necrosis of the ribs ami 
sternum, with node-like formations, subcutaneous abscesses, und occasionally 
metastases in all parts of the body. 



. (c)' Cutaneous Actinomycosis.— In several instances in connection with 
Sgronic ulcerative diseases of the skin the ray-fungus lias been found. It is 
Kvery chronic affection resembling tuberculosis of the skin, associated with 
■fe growth of tumors which suppurate and leave open sores, which may remain 
nr years. 

& ( d ) Cerebral Actinomycosis. —Bollinger has reported an instance of 
primary disease of the brain. The symptoms were those of’tumor. A second 
remarkable case has been reported by Gamgce and Delepine. The patient was 
admitted to St. George’s Hospital with left-sided pleural effusion. At the 
post mortem three pints of purulent fluid were found in the left pleura; there 
was an actinomycotic abscess of the liver, and in the brain there were abscesses 
in the frontal, parietal, and temporo-sphenoidal lobes which contained the 
mycelium, but no clubs. A third case, reported by 0. B. Keller, had empyema 
necessitatis, which was opened and actinomycetes were found in the pus. Sub¬ 
sequently she had Jacksonian ppilepsy, for which she was trephined twice and 
abscesses opened, which contained actinomvccs grains. Death occurred after 
the second operation. 

Symptoms. —The fever is of an irregular type and depends largely on the 
existence of suppuration. The cough is an important symptom, and the diag¬ 
nosis in 18 of the cases was made during life by the discovery of the actino- 
myces. Death results usually with septic symptoms. Occasionally there is a 
condition simulating typhoid .fever. The average duration of the disease was 
ten months. Recovery is very rare. Clinically the disease closely resembles 
certain forms of pulmonary tuberculosis and of foetid bronchitis. It is not 
to be forgotten in the examination of the sputum that, as Bizzozero mentions, 
certain degenerated epithelial cells may be mistaken for the organism. The 
radiating leptothrix threads about the epithelium of the mouth sometimes 
present a striking resemblance. 

Diagnosis. —The disease is in reality a chronic pyaemia. The only test is 
the presence of the actinomyces in the pus. Metastases may occur as in pyae¬ 
mia and in tumors. The tendency, however, is rather to the production of 
a local purulent affection which erodes the bones and is very destructive. 

Treatment. —This is largely surgical and is practically that of pyaemia. 
Incision of the abscess, removal of the dead bone, and thorough irrigation 
are appropriate measures. Thomassen has recommended iodide of potassium, 
which, in doses of from 40 to 60 grains daily, has proved curative in a number 
of recent cases. 


XXXI. SYPHILIS. 

Definition. —A specific disease of slow evolution, caused by the Spi roc hata 
pallida, propagated by inoculation (acquired syphilis) or by hereditary trans¬ 
mission (congenital syphilis). 

I. General Etiology and Morbid Anatomy. 

Since the sixth edition of this work appeared there have been three remark* 
able advances in our knowledge of syphilis—the discovery of the germ, the 
transmission of the disease to apes, and the scrum diagnosis of the disease. 
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The fipiroclurta pallida, discovered by Schaudinn, a spirally curved organ¬ 
ism from 10 to 15 /i in length, is found in primary, secondary and tertiary 
lesions, and may be inoculated successfully into apes, monkeys, and rabbits. It 
is believed to be a protozoan, but it lias not yet been cultivated. In the con¬ 
genital lesions it is present in extraordinary numbers. 

Modes of Infection. —(1) In a large majority of all cases the disease is 
transmitted by sexual congress, but the designation venereal disease ( lues 
venerea) is not always correct, as there are many other modes of inoculation. 
In the St. Louis collection there are illustrations of 26 varieties of extra¬ 
genital chancres. 

(2) Accidental Infection. —In surgical and in midwifery practice physi¬ 

cians are not infrequently inoculated. General infection may occur without 
a characteristic local sore. Midwifery chancres are usually on the fingers, 
but they may be on the back of the hand. The lip chancre is the most com¬ 
mon of these erratic or extra-genital forms, and may be acquired in many, ways 
apart from direct infection. Mouth and-tonstlkr sores result as a rule from 
improper practices. Wet-nurses are sometimes infected on-the. nipple, and it 
occasionally happens that relatives of a syphilitic child are accidentally con¬ 
taminated. . 

(3) Hereditary Transmission. —Tliis is most common from (a) the father, 
the mother being healthy (sperm inheritance). S. pallida 1ms not yet been 
foundin-ihe sperm cell, but we do not know its life phases, and from what we do 
know of the history of syphilis, it seems probable that all the sperms cells are in¬ 
fective. A .. syphili tic father may beget an apparently healthy child, even when 
the disease is fresh and full-blown. Uu tig; othe r hand, in very rare instances, a 
Timn may have had syphilis when young, undergo treatnfent, and for years 
present no signs of disease, and yet his first-born may show very characteristic 
lesjons. The closer the begetting to the primary sore, the greater the chance 
of infection. A.man with tertiary lesions may beget healthy children. As a 
general rule it may be said that with judicious treatment the trapsmissi\e 
power rarely exceeds three or four years. 

(b) Maternal transmission (germ inheritance). While the father nun 
not be affectqd, in a large number of instances both parents are diseased, tla- 
one having infected the other, in which case the chances of fcetal infection are 
greatly increased. Heredity through the mother alone is much more fatal to 
the offspring than paternal heredity. It is a remarkable and interesting fait 
that a "woman who lias borne a syphilitic child is herself immune, and can not 
be infected, though she may present no signs of the disease. This is known 
ns Benumbs’--or Chiles' luw, and was thus stated by the distinguished Dublin 
surgeon: “That a child born of a mother who is without obvious vcnciv.il 
symptoms, and which, without being exposed to any infection subsequent 
to its birth, shows this disease when a few weeks old, this child will infect tin- 
most healthy nurse, whether she suckle it, or merely handle and dress it; and 
yet this.child is never known to infect its own mother, even though she suckle 
it while it has venereal ulcers of the lips and tongue.” In a majority of these 
cases the mother has received a sort of protective inoculation, without having 
had actual manifestations of the disease. A child showing no taint, but born 
of a woman suffering with syphilis may with impunity be suckled by its mother 
(Piofatftla law). 



(e)'Placental transmission. The mother may be infected after concep¬ 
tion, in which case the child may be, but is not necessarily, bom syphilitic. 
% the infection is late in pregnancy, after the seventh month, the child usually 
pscapes. 

Morbid Anatomy. —The primary lesion, or chancre, shows: (a) A diffuse 
infiltration of the connective tissue with small, round cells, (b) Larger epi- 
thelwid„cells. (<•) Giant cells, (d) Changes in the small ahcrics and veins, 
chieny thickening of the intima, and alterations in the nerve-fibres going to the 
part. The sclerosis is due in part to this acute obliterative endarteritis. Asso¬ 
ciated with the initial lesions are changes in the adjacent lymph-glands, which 
undergo hyperplasia, and finally become indurated. 

The secondary lesions of syphilis are too varied for description here. They 
consist of condylomata, skin eruptions, affections of the eye, etc. 

The tertiary lesions consist of circumscribed tumors known as gummata, 
various skin lesions, and a special type of arteritis. 

Gummata .—Syphilomata occur in (he hones or periosteum—here they are 
called nodes—in the muscles, skin, brain, lung, liver, kidneys, heart, testes, 
and adrenals. They vary in size from small, almost microscopic bodies to 
large solid turners from 3 to 5 cm. in diameter. They are usually firm and 
hard, but in the skin and on tjie mucous membranes they tend to break down 
rapidly and ulcerate. On cross-section a medium-sized gumma has a grayish/- 
white, homogeneous appearance, presenting in the centre a firm, caseous sub¬ 
stance, and at the periphery a translucent, fibrous tissue. Often there arc 
groups of three or more surrounded by dense sclerotic tissue. 

The arteritis will be considered in a separate section. 

11. AcCjl'IltKI) Syimiims. 

Primary Stage.—This extends from the appearance of the-ftntml eore until 
the PUSH.!,«f- the constitutional symptoms, and has a variable duration of from 
siv.tp Ujdvc weeks. The initial tore appears within a month after inocula¬ 
tion. and it first shows itself as a snuiU red.papule, which gradually enlarges 
and breaks in the centre, leaving a small ulcer. The tissue ghoul ibis becomes 
indurated so that it ultimately has a gristly, cartilaginous consistence—hence 
the name, hard or indurated chancre. The size attained is variable, and when 
small the sore may be overlooked, particularly if it is just within the urethra. 
The glands in the lymph-district of the chancre enlarge and become hard. 
Suppuration both in the initial lesion and in the glands may occur as a sec¬ 
ondary change. The general condition of the patient in this stage is good. 
There may he no fever and no impairment of health. 

Secondary Stage. —The first constitutional symptoms arc usually mani¬ 
fested w ithin throe months of the appearance of the primary sore. They 
rarely occur.earlier than the sixth or later than the twelfth week: 

(a) Fever, slight fif intense, and very variable in character, may wcur 
earlyTSgfore fhc skin rash: more frequently it is the “ fever of invasion with 
the secondary symptoms, or the fever may occur at- any period. It may be a 
mild continuous pyrexia, in other instances, with marked remissions, hut the 
most, remarkable form is the intermittent, often mistaken lor malaria. Such 
eases have been reported-by Yco and by Sidney Phillips. The fever may reach 



105° and the paroxysms persist for months. We have had several cases in 
which typhoid fever was suspected (T. B. Futcher, New York Medical Jour¬ 
nal, 1901), and in others tuberculosis. 

(5) Anemia. —In many cases the syphilitic poison causes a pronounced 
anaemia which gives to the face a muddy pallor, and there may even be a 
light-yellow tinging of the conjunctiva: or of the skin, a haunatogenous < 
icterus. This syphilitic cachexia may in some instances bo extreme. The red 
blood-corpuscles do not show any special alterations. The blood-count may 
fall to three millions per cubic millimetre, or even lower. The anannia may 
conte on suddenly. In a case of syphilitic arthritis in a young girl, following 
three or four inunctions of mercury, the blood-count fell below two millions 
per cubic millimetre in a few days. 

(e) Cutaneous Lesions. —The earliest and most common is a macular 
syphilide or syphilitic roseola, which occurs onjhe trunk, and onjhp front of 
the arms. The face, is often exempt. The spots, which are reddish-brown 
and symmetrically arranged, persist for a wooft or two. There may bo mul¬ 
tiple relapses of roseola, sometimes at long intervals, e\cn eleven years (Four¬ 
nier). The papular syphilide, which forms acne-like indurations about the 
face and trunk, is often arranged in groups. Other forms are the pustular 
rash, which may so closely simul ate variola that the patient may be sent to 
a small-pox hospital. A squamous syphilide occurs, not unlike ordinary psori¬ 
asis, except that the scales are less abundant. The rash is more copper-colored 
and not specially confined to the extensor surfaces. 

In the moist regions of the skin, such as the perinamm and groins, the 
axillae, between the toes, and at the angles of the mouth, the so-called mucous 
patches occur, which are flat, warty outgrowths, with well-defined margins and 
surfaces covered with a grayish secretion. They are among the most distinc¬ 
tive lesions of syphilis. 

Frequently the hair falls out (alopecia), either in patches or by a general 
thinning. Occasionally the nails become affected (syphilitic onychia). 

(d) Mucous Lesions. —With the fever and the roseolous rash the thpi at 
and mouth become sore. The pharyngeal mucosa is hyperamiic, the tonsils 
are swollen apd often present small, kidney-shaped ulcers with grayish-while 
borders. Mucous patches are seen on the inner surfaces of the cheeks and on 
the tongue and lips. Hypertrophy, of the papilla! in various portions of the 
mucous membrane produces the syphilitic warts or condylomata which arc 
most frequent about the yulva and anus. 

(e) Arthritis and pains in the limbs are common secondary symptoms. 
Occasionally the joint affection is severe and rheumatic fever is suspected. 

(/) Other Lesions.—Ixitis is common, and usually affects one eye before 
the other. It comes, on- from three to six months after the chancre. There 
may be only slight <£liary congestion in mild cases, hut in severer forms there 
is great pain, and the condition is serious and demands careful management. 
Choroiditis and retinitis are rare secondary symptoms. Ear affections arc not 
common in the secondary stage, but instances are found in which sudden ilenl’- 
ness occurs, which may lie due to labyrinthine disease; more commonly the 
impaired hearing is due to the extension of inflammation fro$| the throat I" 
the middle ear. Epididymitis and parotitis are rare. Jaundice pi« , y oc cur, the 
icterus syphiliticus precox. The acute nephritis will be referred to later. 
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Tettiary Stage. —No hard, and fast line can be drawn between the lesions 
of the secondary and those of the tertiary period; and, indeed, in exceptional 
cases, manifestations which usually appear late may set in even before the pri¬ 
mary sore has properly healed. The special affections of this stage are certain 
^skin eruptions, gummatous growths in the viscera, and amyloid degenerations. 

- (a) TJir late mjpkrtviv g show a greater tendency to ulceration and destruc¬ 

tion of the deeper layers of the skin, so that in healing scars are left. They 
are also more scattered and seldom symmetrical. One of the most character¬ 
istic of the syphilides is rupia, the dry stratified crusts of which cover an ulcer 
which involves the deeper layers of the skin and in healing leaves a-senr. 
It may be a secondary lesion. 

(b) Ou mmata .—These may occur in the skin, subcutaneous tissue, mus¬ 
cles, or"Tn?ernal organs. The general character has been already described. 
In the skin they tend to break down and ulcerate, leaving ugly sores which 
heal with difficulty. In the s^lid organs they undergo fibroid transformation 
an d produce puckering and deformity. On the mucous membranes these ter- 
tiary lesions lead to ulceration, in the healing of which cicatrices are formed; 
thus, in flip larynx great narrowing may result, and in the rectum ulceration 
with fibroid thickening and retraction may lead to stricture. Gummatous 
ulcers may he infective. 

(c) Amyloid UxBJMCrylion .—Syphilis plays a most important role in the 
production of this affection. Of 241 instances analyzed by Fagge, 76 had 
syphilis, and of these 12 had no hone lesions. It follows the acquired form and 
is very common in association with rectal syphilis in women. In congenital 
lues amyloid degeneration is rare. 

Quaternary Stage.— Long years it may he from the primary sore and from 
any active manifestations, certain diseases may follow, not directly syphilitic, 
' hut dependent in some way upon its poison, and lienee termed meta- or para- 
syphilitie affections, the chief of which are locomotor ataxia and denigaiia 
paralytiaa aml aneurism. 


III. Congenital Syphilis. 

With the exception of the primary sore, every feature of tho acquired dis¬ 
ease may be seen in the congenital form. 

The intra-uterine conditions leading to the death of the foetus do not here 
concern us. The child may he lxmi healthv-looking, or with well-marked evi¬ 
dences of the disease. In the majority of instances the former is the ease, 
and within the first month or two the signs of the disease appear. 

Symptoms.— (a) .If Birth .—When the disease exists at birth the child 
is feebly developed and wasted, and a skin eruption is usually present, com¬ 
monly in the form-of bullae about Ihwhands and feet (pemphigus neonatorum 
syphiliticus). The child snuilles. the lips are ulcerated, the angles of the 
mouth fissured, and there is enlargement of the liver and" spleen. Ihe hone 
symptoms may be marked, and the epiphyses may even be separated. In such 
cases the children rarely survive long. « . 

( b ) Early Manifestation*.—When born healthy the child thrives, is Jat 
and pluiap, add shows no abnormity whatever; then from the fourth to th e 
eig hth ww.lt, rara ly....later, a nasal catarrh occurs, syphilitic rhinitvt, which 
impedes respiration, and produces the characteristic symptom which has given 
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the name snuffles to the disease. The discharge may tie soroqnmdenJ or 
bloody. The child nurses with great difficulty. In severe cases ulceration 
takes place with necrosis of the bone, leading to a depression at the root of. 
the nose and a deformity characteristic of congenital syphilis. This coryza 
may lie mistaken at first for an ordinary catarrh, but the coexistence of oilier 
manifestations usually makes tin 1 diagnosis clear. The disease may extend 
into the Eustachian tubes and middle cars and lead to deafness. 

The cutaneous lesions arise with or shortly after the onset of the snuf¬ 
fles. 'The skin often has a sallow, earthy hue.The eruptions aVe first noticed 
about the nates, 'there may he an athema or niuyczomatous condition, but 
more commonly there are irregular reddish-brown patches with well-defined 
edges. 'A papular syphilide in this region is ta no means uncommon.' Fis- 
Smies occur about the lips, either at the anglesqfthc mouth or in the median 
tjpp These rhagades. as they are called, arc very characteristic. There may 
he marked ulceration of the mueo-eutaneous, surfaces. The secretions from 
these mouth lesions are very virulent, and it is from this source that the wet- 
nurse is usually infected. Not only the nurse, but members of the family, may 
lie contaminated. There are instances in which other children have lieen acci¬ 
dentally inoculated from a syphilitic infant. 7Tho hair-of -tlie-head or of tho 
eyebrows may fall out.,?The syphilitic onychia is not uncommon. Enlarge¬ 
ment of the glands is not so frequent in the congenital as in the acquired 
disease. When the cutaneous lesions are marked, the contiguous glands can 
usually he felt. As pointed out by Gee. the spleen is enlarged in many eases. 
The condition may persist for a long time. Enlargement of the liver, though 
often present, is le-s -ignifieant, since in infants if may he due to variou- 
causes. These are among the most constant symptoms of Congenital syphilis, 
and usually arise between the third and twelfth weeks. Frequently they are 
preceded by a period of restlessness and wakefulness, particularly at night. 
Some authors have described a peculiar syphilitic, try, high-pitched and harsh 
Among rarer manifestations are luemorrluiges—the syphilis hwmorrhiujirn 
neonatorum. The bleeding may he subcutaneous, from the mucous surfaces, 
or. when early, from the umbilicus. All of such eases, however, are not syphi¬ 
litic, and tlie c disease must not he confounded with the acute hsemoglobinuria 
of new-horn infants. E. Fournier 1ms described a remarkable enlargement 
of the subcutaneous veins. 

(c) Late Manifestations. —Children with congenital syphilis rarely thrive. 
Usually they present a wizened, wasted appearance, and a prematurely aged 
face. In the cases which recover, the general nutrition may remain good ami 
the child may show no further manifestations of the disease; commonly, how¬ 
ever, at the period of second dentition or at puberty the dieeottte freappeu is. 
Although the child may have recovered from the early lesions,,it does not 
develop like other children. Qrowtii is slow, developmanLigydy, sod there are 
facial and cranial characteristics which often T"ndirJhr diaaanr ' 
at a glance. A young man of nineteen or twenty may neither logkolder nor 
lie more developed than a hoy .of ten or twelve. FtftJrhier describes fhi|. condi¬ 
tion as infantilism. The forehead is prominent, the frontal eminences arc 
marked, and the skull may be very asymmetrical. The bridge of the nose is 
depressed, the tip retrousse. Thejjps arc often prominent, and there are 
atrialeAnes running from the corners of the mouth. The teeth are deformed 
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and may present appearances which Jonathan Hutchinson, claim* uru-^jHieilie 
and- peculiar. The upper -central- incisors of the permanent set-are the teeth 
which give information. The specific alterations are—the teeth are par- 
shaped, stunted in length and breadth, and narrower at the cutting algo than 
at the root. On the anterior surface the enamel is well formed and not 
eroded or honeycombed. At the cutting edge there is a single notch, usually 
shallow, sometimes deep, in which (he dentine is exposed. ' 

Among late manifestations, particularly apt to appear about puberty, is 
the interstitial knmlilis, which usually begins as a slight steaminess of the 
cornea-, which present a ground-glass appearance. It affects both eves, though 
one is attacked before the other. Jt may persist for months, and usually clears 
completely, though it may leave opacities, which prevent clear vision. Iritis 
may also occur. Of car affMfons, apart from those which follow the pharyn¬ 
geal disease, a form occurs'about the time of puberty or earlier, in which deaf¬ 
ness comes on rapidly and persists in spite of all treatment. ' It is unassoci- 
ated with obvious lesions, an9 is probably labyrinthine in character. Bum 
le&ifUiis, occurring oflonest uftei* the sixth year, are not rare among the late 
manifestations of hereditary syphilis. The tibia- are most frequently attacked. 
It is really a chronic gummatous periostitis, which gradually leads to great 
thickening of the hone. The nodes of congenital syphilis, which are often 
mistaken for rickets, are more commonly diffuse and affect the bones of the 
upper and lower extremities. r l hey are generally symmetrical and rarely pain- 
fuL They may ouuilJalib even after the tweniy-first year. 

Joint, lesions are rare. Clutton has described a symmetrical synovitis of 
the knee in hereditary syphilis, enlargement of the spleen, sometimes with 
the lymph-glands,•rimy he one of the late manifestations, and may oeeur either 
alone or in connection with disease of the liver. 

CummaLa of flm liver, brain, and kidneys have been found in late hered¬ 
itary syphilis. General paresis may follow. 

Is syphilis transmitted to the third generation? Opinion on this subject 
has been divided. Occasionally eases of pronounced congenital syphilis are 
met with in the children of parents who are perfectly healthy, and who have 
not, so far as is known, had syphilis; and yet, as remarked *by # Coutts in re¬ 
porting such a group of eases, they do not always bear careful scrutiny. E. 
Fournier, in his L’H credo-Syph it is Tardive (1007), cites interesting examples 
which appear to prove the transmission to the third generation, and this 
appears to be the view of the French syphilographers. Mr. Hutchinson is still 
opposed to this view. 

IV. Vise krai. Syphilis. 

1. Syphilis of the Brain and Cord. 

There are three, anatomical chnnges in the central nervous system—new 
gMwfcha, arteritis, and chronic degenerative (sclerotic) processes. 

(-ULfJlhi^now fortn^jons or gnmniata form definite tumors, ranging in 
fft m -a- pe u,to a walnut, usually multiple iind attached to thejiiu mater, 
Pometjmeg to the dura. Very rarely they are found unassoeinled with the 
“uaunges. WTien small they present a uniform, translucent appearance, but 
When large the centre undergoes a fibro-caseous change, while at the periphery 



thejB-i* a Hhb , -tfenaluccnt, grayish tissue. They may resemWo-large-tubercu- 
lofla tumors. The growths are moat common in the cerebrum. They may be 
multiple and may even attain a considerable size without becoming caseous. 
Occasionally gu mma ta undergo cystic degeneration. In the cord large growths 
are not so common. 

In the neighborhood of the growths gummous meningitis occurs, in which 
all the membrane* arc involved. This is more common at the base, about4he 
chiasma and the interpeduncular space, and along the Sylvian fissures. 

(2) Arteritis, in the form of nodular tumors on the vessels, which may 
break down or lead to rupture, or there is a progressive obliterative endarte¬ 
ritis. Heubner's view of the specific character of these changes is disputed. 

(3) Degenerative fibroid changes, not distinctive anatomically, but clin¬ 
ically directly connected with the disease, arc known as post- or mcta-syphilitic. 

Secondary Changes .—In the brain gum matou s arteritis is one of the com¬ 
mon-causes of softening, which may be extensive, as when flic middle cerebral 
artery is involved, or when there is a large patch of meningitis. In such 
instances the process is really a mcningo-encephalitis. and the symptoms are 
due to the secondary changes, not directly to the gumma. In the neighborhood 
of a,guuima intense encephalitis or myelitis may occur, and within a few days 
change the clinical picture. 

Syphilitic disease of the nerve-centres occurs usually in the acquired form. 
In the congenital eases the tumors usually occur early, hut may be as late as 
the twenty-fir st year. Of late years it lias been recognized that the nervous 
lesions may occur very early in the di-ea-e, even before the induration of the 
primary sore has gone. In a majority of the ease, brain symptoms come ou 
within three or four years after infection. 

Symptoms. —The chief features of cerebral syphilis are lliose of tumor 
cerebr i, which will be considered later. They may be classified here as follows: 

(1)- Psychical features. A sudden and violent onset of delirium may be 
the first symptom. In other instances prior to the occurrence of delirium 
there have been jieadaehe, alteration of character, and loss of memory. The 
condition may be accompanied bv convulsions. There may lie no neuritis, no 
palsy, and no localizing symptoms. 

(2jL More*commonlv following headache, giddiness, or an excited state 
which may amount to delirium, the patient has an epileptic seizure or a hemi¬ 
plegic attack, or there is involvement of the nerves of the base. Some of these 
cases display a prolonged torpor, a special feature of brain syphilis to which 
both Buzzard and Heubner have referred, which may persist for as long as 
a month. 

m In some cases the clinical picture is thaiuf general .paralysis—demen¬ 
tia paralytica. 

(4) Many cases of cerebral syphilis display the symptoms of brain tumor 
—headache, opjtic neuritis, vomiting, and convulsions. Of these symptoms 
convulsions are the most important, and both Fournier and Wood have laid 
great stress on the value of this symptom in persons over thirty. The first 
symptoms may, however, rather resemble those of embolism or thrombosis; 
thus there may be sudden hemiplegia, with or without loss of conseiousne-s 

The sympte "ff gf nre extremely varied and may lx* can-cd 

by large gummatous growths attached to the meninges, in which ease lfi« 



feature^ are those of tumor, by gummatous a rteritis with dfecondary soften¬ 
ing) by meningit is with secondary cord changes, or By scleroses occurring late 
jn the diseuseT'^yjihilitic myelitis will be considered under affections of the 
spinal cord. 

, Diagnosis. —The history is of the first importance, but it may be extremely 
difficult to get a trustworthy account. Careful examination should be made 
foresees of tile primary sore, for flic cicatrices of bubo, fo^scars «f the skin 
eruption or throat ulcers, and for bone lesions. The character of the symp¬ 
toms is often of great assistance. They are multiform, variable, and often 
such'as could not be explained by a single lesion; thus there may be anoma¬ 
lous spinal symptoms or involvement of the nerves of the brain on both sides. 
And lastly the result of treatment lias a definite bearing on the diagnosis, as the 
symptoms may clear up and disappear with the use of antisyphilitic remedies. 

2. Syphilis of the Respiratory Organs: 

1. Syphilis of the Trarhecmnd Bronchi. —L. A. Conner (Am. Jour, of 
Med. Sci., July, l!>o:i) has analyzed 128 recorded cases of syphilis of the 
trachea and bronchi. In 5(5 per cent of the cases the trachea was alone in¬ 
volved. In only 30 per cent were characteristic lesions of syphilis found in 
the lungs. Bronchial dilatation below the lesion was found in 15 per cent of 
the cases. In ten of the eases the lesion occurred in congenital syphilis. 

2. Syphilis of the Lang. —This is a very’rare disease. In the 2,80 0 post 
mortems at the Johns Hopkins Hospital there were 12 eases with syphilitic 
disease in the lungs; in 8 of these the lesions were in congenital syphilis. In 
11 cases tlfere were definite gummata. Clinically the presence of' syphilis 
of the lung was suspected in three cases. Some years ago Fowler visited the 
museums of the London hospitals and the lloyal College of Surgeons, and 
could find only twelve specimens illustrating syphilitic lesions of the lungs, 
two of which are doubtful. For the most full and satisfactory consideration 
of pulmonary syphilis, the reader is referred to chapter xxxvii of Fowler and 
Godlee's work on Diseases of the Lungs. 

It-oeeurajiuiJer the following forms; 

(1) The, w h ile pneumonia of the f alius. This may affect large areas or 
an entire lung, which then is ljjjn, heavy, and airless, even tholigh the child 
niay have been born alive. On section it has a grayish-white appearance— 
flie so-called white hepatization of Virchow. The chief change is in the 
alveolar walls, which are greatly thickened and infiltrated, and the section is 
like one of the pancreas—“ panoreatization " of the lung. In the early stages, 
for example, in a seven or eight months’ foetus, there may be scattered miliary 
foci of this induration chiefly about the arteries. The air-cells are filled with 
desquamated and swollen epithelium. 

(2) In the form of definite gummata, which vary in size from a pea to 
a goose-egg. They occur irregularly scattered through the lung, hut, as a 
rule, arc more numerous toward the root. They present a grayish-yellow 
caseous appearance, are dry and usually imliedded in a translucent, more or 
loss firm, connective tissue!. In a case from my wards described by Houndl- 
*oiiii, there was extensive involvement of the root of the lungs. Bands ot con 
'"ctive tissue passed inward from the thickened pleura, and between these 
brands and surrounding the gummata there was in places a mottled red 
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pneumonic consolidation. In the caseous nodules there is typical hyaline 
degeneration. In a few rare instances there are most extensive caseous gum-;: 
mata with softening and formation of bronchiectatic cavities, and oUnicaHs? 
a picture of pulmonary tuberculosis without the presence of tubercle baiiffi^ 
In one case, a man aged twenty-seven, admitted in April, 1902, had had fa®, 
a year cough and bloody expectoration and died of severe hemoptysis. Sactfff 
were never found in the sputum. There were extensive caseous gudd^at^ 
throughout both lungs, with much fibrous thickening, and in the lower lobe 
of the right lung a cavity 3X5 cm. in diameter, on the wall of which a 
branch of the pulmonary artery was eroded. This is the only instance among 
my eases in which there was an extensive destruction of the lung tissue with 
the clinical picture simulating pulmonary phthisis. 

(3) A majority of authors follow Virchow in recognizing the fibrous in¬ 
terstitial pneumonia at the root of the lung and passing along the bronchi and 
vessels as probably syphilitic. This much may be said, that in certain cases 
gum mata are associated with these fibroid change's. Again, this condition 
alone is found in persons with well-marked syphilitic history or with other 
visceral lesions. It seems in many instances to be a purely sclerotic process, 
advancing sometimes from the pleura, more commonly from the root of the 
lung, and invading the interlobular tissue, gradually producing a more or less 
extensive fibroid change. It rarely involves more than a portion of a lobe or 
portions of the lobes at the root of the lung. The bronchi are often dilated. 

Diagnosis.—It is to l>e borne in mind, in the first place, that hospital physi¬ 
cians and pathologists the world over l>car witness to the extreme rarity’of 
lung syphilis. In the second place, the therapeutic test upon which so much 
reliance is placed is by no me'ans conclusive. With pulmonary tuberculosis 
there should now be no confusion, owing to the readiness with which the pres¬ 
ence of bacilli is determined. Bronchiectasis in the lower lobe of a lung, 
dependent upon an. interstitial pneumonia of syphilitic origin, could, not be 
distinguished from any other form of the disease. In persons with well- 
marked syphilitic lesions elsewhere, when obscure pulmonary symptoms occur, 
or if there are signs of chronic interstitial pneumonia with dilated bronchi, 
and no tubercle bacilli are present, the condition may possibly be due to syphi¬ 
lis. So far aS my experience goes, tuberculous phthisis occurring in a syphi¬ 
litic subject has no special peculiarities. The lesions of syphilis and tubercu¬ 
losis could of course coexist in a lung. 

3. Syphilis of the Liver. 

1. Inherited.— (a) Congenital. — Oublcr in 1852 first described/the dif¬ 
fuse hepatitis, which occurs in a large percentage of all deaths in congenital 
lues. While there may be little or no macroseopical change, thwiiver pre¬ 
serves its form and is usuall.V/mlurged g hard4md resistant, and has a yellow ish 
color, compared by Trousseau to sole-leather, or by Qublcr to that of flint. 
Small grayish nodules may be seen on the section. L In other cases there.urn 
d efinite gumm ata with extensive sclerosis. 

o The child may be still-born or die shortly after birth, or it may be healthy 
vmen born and the liver enlarges within a few weeks. *The organ is-firm: 
the<{edg£_ia&y, lte readily felt, usually far Inflow the navel.® The spleen is also 
enlarged. e(.The general features are those of a hypertrophic cirrhosis, but 



‘ SYPHILIS. 


275 


jaundice and ascites arc not common. Hochsingcr (whose exhaustive work 
on hereditary syphilis has just been completed, 1904) states that of 45 cases 
Recovery took place in 30. 

El (b) Delayed Congenital Syphilis. —The condition is by no means rare. 

.132 cases of syphilis hereditaria tarda collected by Forbes, in 34 the liver 
pm involved. a. T_he_ children are nearly always ill-developed, sometimes with 
mfierked c lubbing of Hid Tingcrs and showing signs of infantilism. Jaundice 
is rare. The liver is usually enlarged, or it may show modular masses. 

'H.-ACftHTHED SYmnus.—(a) In the secondary stages of the disease the 
liver is not often involved. Jaundice may occur coincident with the rash 
and with the enlargement of the superficial glands. ltolleston thinks it is 
probably due ta-a catarrhal condition of the smaller ducts, part of a general 
syphilitic hepa titis. There are eases in which it has passed on to a state of 
ac ute yello w atrophy. The liver is slightly enlarged. The prognosis is gen¬ 
erally good, (b) Tertiary lesions. The frequency with which the liver is in¬ 
volved in syphilis in adults is very variously estimated. J. L. Allen, quoted 
by Rolleston, found 37 cases of hepatic gummata among 11,029 autopsies at 
St. George’s Hospital, 27 cases in which cicatrices alone were present. Flex- 
ner at the Philadelphia Hospital found 88 cases of hepatic syphilis among 
5.088 autopsies. Among 2,300 autopsies at the'Johns Hopkins Hospital (Pro¬ 
fessor Welch) there have been 47 cases of syphilis of the liver, gummata in 19, 
sears in 10, cirrhosis in 21 cases; 0 of the eases were congenital. My experi¬ 
ence coincides with that of Einhorn and of Stockton, who hold that in the 
United States the disease is by no means uncommon. In 21 cases the diagnosis 
of syphilis of the liver was made clinically. 

Anatomically‘the lesions may be either] gummata or pears or a syphilitic 
sclerosis. (The gummata range in size from a pea to an orange. When small 
they are paTe'aml gray; the larger ones present yellowish centres'; but later 
there is a “ pale, yellowish, cheese-like nodule of irregular ^outline, surrounded 
by a fibrous zone, the outer edge of which loses itself in the lobular tissue, the 
lobules dwindling gradually in its grasp. This fibrous zone is never very 
broad; the cheesy centre varies in consistence from a gristle-like toughness to 
a pulpy softness; it is sometimes mortar-like, from cretaoeous change” 
(Wilks). They may form enormous tumors, as in the remarkable one figured 
on page 351 in Itolleston's work on Diseases of the Liver. They may be felt 
as large as an orange beneath the skin in the epigastrium and they may dis¬ 
appear with the same extraordinary rapidity ns the subcutaneous or periosteal 
gumma. Macroseopieallv they may indeed at first look like massive cancer. 
Extensive caseation, softening and calcification may occur. The syphilitic 
-scars are usually linear or star-shaped. They may he very numerous and 
divide the liver into small sections—the so-called botyroid organ, of which a 
remarkable example is figured in my Lectures on Abdominal Tumors. The 
. sjgdulitifi-cirrhpfiis is usually combined with gummata, or with marked scar¬ 
ring in the portal canal, leading to lobulation of the organ, but the ordinary 
multilobular cirrhosis is not common. 

Symptoms.—In the first place the clinical picture may be that of cirrhosis 
—slight jaundice, fever, portal obstruction, ascites. £ There jnay_not_be the 
ali ghted suspicion o f the syphilitic nature^of the case. One of my patients 
had been tapped thirteen times before admission to the hospital. The diag- 
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nosis was made by finding the gummata on the shins. She recovered 
promptly. 

Iriajfis^nd ^roup of cases the. putiept JS. amcm bypasses large .quantities 
of paleurine containing albumin and tube-casts;, the liver is enlarged, per 
haps “ irregular, and the spleen also is enlarged. ^Dropsical symptoms may 
supervene, or the patient may be carried olf by some intercurrent disease, 
-Extensive amyloid degeneration of the spleen, the intestinal-mucosa, and of* 
the liver, with gummata, are found. 

Thirdly, in a very important group the symptoms are those of turner..of 
the liver, causing, pain and distress, and on examination a&Jiregular~muss 
ia-diflfflveral The tumor may be large, causing a prominegtJudging.in .the 
e pigast rium. Naturally carcinoma is thought of, as there may be nothing t<r 
suggest syphilis. In other cases the history or the presence of gummata else¬ 
where should aid in the diagnosis. In other instances the rapid disappearance 
under treatment even of a large visible tumor makes the syphilitic nature quite 
positive. Lastly, in a few cases the irregular fewtfr with enlargement and irreg¬ 
ularity of the liver may suggest suppuration, or the uniform great enlargement 
of the organ hypertrophic biliary cirrhosis, while there are some eases in which 
the spleen is so greatly enlarged, the amemia so pronounced, and the liver small 
and contracted that the diagnosis of splenic anamiia is made. 

4 . Syphilis of the Digestive Tract. 

The (esophagus is very rarely affected. Stenosis is the usual result. 
Syphilis of the stomach is excessively rare. Flexner has reported a remark¬ 
able case in association with gummata of the liver. He lms > collected 14 eases 
in the literature. Syphilitic ulceration has been found in the small intestine 
and in the caecum. 

The most common seat in this tract is the rectum. The affection is found 
most commonly in women, and results from the growth of gummata in the 
submucosa above the internal sphincter. The process is slow and tedious, 
and may last for years before it finally induces stricture. The symptoms arc 
usually those of narrowing of the lower bowel. The condition is readily rec¬ 
ognized by rectal examination. The history of gradual on-coming stricture, 
the state of the patient, and the fact that there is a hard, fibrous narrowing, 
not an elevated crater-like ulcer, usually render easy the diagnosis from malig¬ 
nant disease. In medical practice these cases come under observation for 
other symptoms, particularly amyloid degeneration; and the rectal disease 
may be entirely overlooked, and only discovered post mortem. 

5. Circulatory System. 

Syphilis of the Heart .—A fresh, warty endocarditis due to syphilis is not 
recognized, though occasionally in persons dead of the disease this form is 
present, as is not uncommon in conditions of debility. Outgrowths on the 
valves in connection with gummata have been reported by Jnneway and others. 
Loomis groups the lesions into; (1) Gummata, recent or old; (3) fibroid 
induration, localized or diffuse; (3) amyloid degeneration; and (4) endar¬ 
teritis obliterans. I. Adler claims that changes in the blood-vessels of the 
walls of the heart are common both in congenital and acquired syphilis, even 
in cases without clinical symptoms or gross lesions. 
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Rupture may take place, as in the cases reported by Dandridgc and Nalty, 
or sudden death, as in the cases of Cayley and Pearce Gould; indeed, sudden 
death is frequent, occurring in 21 of 63 cases (Mracek). 

ilm (if,. Ih&.4rtcrics. —Syphilis plays an important role in arterio-scle- 
rosis and aneurism. Its connection with these processes will he considered 
later; here we shall refer only to the syphilitic atfection of the smaller vessels, 
yhich occurs in two forms: 

(°) A n M Ueratimj endarteritis, characterized by a proliferation of the 
subendothelial tissue. The new growtli lies within the elastic lamina, and 
may gradually (ill the entire lumen; hence the term obliterating. The media 
and adventitia are also in (iltratcd with small cells. This form of endarteritis 
described by Heubner is noi, however, characteristic of syphilis, and its pres¬ 
ence alone in an artery could not be considered pathognomonic. If, however, 
there are gummata in other parts, or if the condition about to be described 
exists in adjacent arteries, tliRurwess may be regarded as syphilitic. 

(b) Gummatous Prriarteljmx. —With or without involvement of the in- 
tima, nodular gummata may efevelop in the adventitia of the artery, produc¬ 
ing globular or o\oid swellings, which may attain considerable size. They 
are not infrequently seen in the cerebral arteries, which seem to be specially 
prone to this affection. This form is specific and distinctive of syphilis. 
Heuter and Schmorl have found Spirockmta pallida in the syphilitic aortitis, 
and Benda in gummatous arteritis of the cerebral vessels. 

6. Ilenal Syphilis. 

(«) Gummata occasionally arc found in the kidneys, particularly in cases 
in which there is extensive gummatous hepatitis. They are rarely numerous, 
and occasionally lead to scattered cicatrices. Clinically the affection is not 
recognizable. 

(h) Acute Syphilitic Nephritis .—This condition has been carefully stud¬ 
ied by the French writers and by Lafleur, of Montreal. It is estimated to 
oecnr in' the secondary stage in about 3.8 per cent, and may occur in from 
three to six months, sometimes later, from the initial lesion. The outlook 
is good, though often the albuminuria may persist for months;, more rarely 
chronic Bright's disease follows. Tn a few instances syphilitic nephritis has 
proved rapidly fatal in a fortnight or three weeks. The lesions are not spe¬ 
cific, but are similar to those in other acute infections. 

7. Syphilitic Orchitis. 

This affection is of special significance to the physician, as its detection 
frequently clinches the diagnosis in obscure internal disorders. Syphilis occurs 

(а) The gummatous grow th, forming an indurated mass or group of 

masses in the substance of the organ, and sometimes difficult to distinguish 
from tuberculous disease. The area of induration is harder and it affects 
the body of the testes, while tubercle more commonly involves the epididymis. 
It rarely tends to invade the skin, or to break down, soften, and suppurate, 
ail( l is usually painless. . 

(б) There is an inlezdiiiaLjtrchitis regarded as syphilitic, which leads 

fibroid induration of the gland and gradually to atrophy. It is a slow, 
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progressive change, coming on without pain, usually involving one organ 
more than another. 


Diagnosis, Tueatment, etc. 

General Diagnosis of Syphilis. —There is seldom any doubt concerning we 
existence of syphilitic lesions. Syphilis is common in the community, and is no s 
respecter of age, sex, or station in life. It is )iossihle that the primary sore 
may have been of trilling extent, or urethral and masked by a gonorrhoea, and 
the patient may not have had severe secondary symptoms, but such instances 
are extremely rare. Impiirics should be made into the history to ascertain if 
t he pa tient has had skin rashes, sore .throat, or if the hair has fallen out. Care¬ 
ful inspection should lie made of the throat and skin for signs of old lesions. 
Scars in the groins, the result of buboes, are uncertain evidences of syphilitic 
infection. The cicatrices on the legs are of ten^eo]ipcr-colored, though this can 
not be regarded as peculiar to syphilis. The bones should be examined for 
nodes. In doubtful cases the scar of the 'primary sore may he found, or there 
may be signs of atrophy or of hardening of the testes. In women, special 
stress has been laid upon the occurrence of frequent miscarriages, which, in 
connection with other circumstances, arc always suggestive. 

In the congenital disease, the occurrence within the first three months of 
snuffles and skin rash is conclusive. Later, the characters of the syphilitic 
facies, already referred to, often give a clew to the nature of some obscure 
visceral lesion. Other distinctive features are the symmetrical development 
of nodes on the bones, and the interstitial keratitis. 

The Spirorlttela pallida may he studied from the fresh * lesion. After 
cleaning carefully, serum is sucked out with it small Biers apparatus, and the 
living spirochetes may be seen in the special “dark field ” apparatus used for 
the purpose. 

Serum Diagnosis. —Wassermann's reaction has reached the clinical stage, 
and in good hands may he accepted as valuable aid in diagnosis. It is ob¬ 
tained in from 80 to !Mi per cent of all cases of syphilis with manifestation-. 
Observations*are not altogether in accord, but such syphtlographcrs ns NcissT 
and Finger are convinced of its practical value. The results in tabes and 
dementia paralytica are very constant. 

Therapeutic Test. —In a doubtful case, as, for example, an obstinate skin 
rash, or an obscure tumor in the abdomen, antisyphilitic treatment may prove 
successful, but this can not always he relied upon. 

Prophylaxis. —Irregular intercourse has existed from the beginning "f 
recorded history, and unless man’s nature wholly changes—and of this we 
can have no hope—will continue, ltesisting all attempts at solution, the 
social evil remains the great blot upon our civilization, and inextricably 
blended with it is the question of, the prevention of syphilis. Two measures 
are available—thjL one pergonal, the other administrative. 

Personal purittyis the prophylaxis which we, as physicians, are especially 
Ixiuqj&to advocate. Continence may be a hard condition (to some harder 
than,to others), hut it can lie borne, and it is our duty to urge this h'~ Min 
upon young ag}d old who seek our advice in jnttttere sexual. Certainly 11 
better, as St. Paul says, to marry than to bum, but if the former is not teas- 



SYPHILIS*. 


279 


ible there are other altars than those ot Venus upon which a young man may 
,light fires. He may practise at least two of the five means by which, as the 
physician Hondibilis counselled I’anurge, carnal concupiscence may be cooled 
and quelled—hard work of body and hard work of mind. Idleness is the 
mother of lechery; and a young man will find that absorption in any pursuit 
will do much'.io cool passions which, though natural and proper, can not in 
the exigericic40t our civilization always obtain natural and proper gratification. 

To carry out successfully any administrative measures seems hopeless, at 
any- rate, in our Anglo-Saxon civilization. The state accepts the responsi¬ 
bility of guarding citizens against small-pox or cholera, but in dealing with 
syphilis the problem has been too complex and has hitherto baffled solution. 
Inspection, segregation, and regulation are difficult, if not impossible, to carry 
out, and public sentiment is bitterly opposed to this plan. The compulsory 
registration of every case of gonorrhea and syphilis, with greatly increased 
facilities for thorough treatment, offer a more acceptable alternative. 

Treatment. —-That the. later stages which come under the charge of the 
physician are so common, results, fti great part, from the carelessness of the 
patient,.who, wearied with treatment, can not understand why he should 
continue to take medicine after all the symptoms have disappeared; but, in 
part, the profession also is to blame'for not insisting more urgently that 
avqpifgd syphilis is not cured in a few months, but takes at least three years, 
during which time the patient should be under careful supervision. 

The discovery of the spirochete suggests prompt excision of the local 
breeding spot—tiic chancre—and in apes this may he done successfully within 
the first two weeks. I,ooal treatment of the chancre with mercury will also 


prevent the development of the disease in the ape. Much more important 
is the fact that the virus is destroyed in the ape treated with atoxyLin from 
three to ten days after inoculation, so that the animal may he reinfected. 
These arc practical points, the value of which in human practice will have 
to la; tested. T|ie „ fttoxyl (metanenic acid anilide) is strongly toxic to 
protozoan parasites, as its use in sleeping sickness has shown. It may be 
given intra-nmscularly in doses of three grains every third day for ten days, 
and then’ resumed, hood results have been reported by Lambkin with it. . 

Mcrc urv may be given by the mouth in the form of gray powder, the 
bvdwu' gvriiii) ciiiii creta, which Hutchinson recommends to he given in pills, 
one-grain doses with a grain of Dover's powder. One pill from four to six 
limes a day will usually suffice. I warmly endorse the excellent results which 
are obtained by this method, under which the patient often gains rapidly in 
weight, and the general health improves remarkably. U-may.be continued 
for mouths- .without uuy ill elTocts. Other forms given by the mouth are the 
pilules oL-iha-biuiodide (gr. -j 1 ,), or of the protiodide (gr. i), three times a 
day. “ If mercury be begun as soon as the state of the sore perniits of diagno¬ 
sis, and continued in small but adequate doses, the patient will’usunlh escape 
'"'thjmiat.throat and eruption” (Jonathan Hutchinson). ,J- 

Inunction is a still more effective means. A draehinJ#tlie ordinara mer¬ 
curial ointment is thoroughly rubbed into the skin every*cuing foi > 

on the seventh a warm bath is taken, and on the eighth the mercurial qov&se ^ 
is resumed. At least half an hour should be given to each inaction. It » 
*e’l to apply it at different places on successive days. The ades, PJ. the chert 
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and abdomen and the inner surfaces of the arms and thighs are the best, 
positions. * 

The mercury may be givenjby_diject injection into the muscles. If proper 
precautions arc taken in sterilizing the syringe, und if the injections are if 
into the muscles, not into the subcutaneous tissue, abscesses rarely resaffi 
One-third of a grain of the bichloride in twenty drops of wat|r nwy bgjjyadjjf 
Once a week, or from one to two grains of calomel in glycerin (20 minims). 

Still another method, greatly in vogue in certain parts of the Continent 
and in institutions, is^Mfligation. It may be carried out effectively by means 
of Lee's lamp. 1 The patient site on a chair wrapped in blankets, with the 
head exposed. The calomel is volatilized and deposited with the vapor oh the 
patient’s skin. The process lasts about twenty minutes, and the patient goes 
to bed wrapped in blankets without washing or drying the skin. 

A patient under mercurial treatment stonld avoid stimulants and live a 
regular life, not necessarily abstaining from business. Green vegetables and 
fruit should not be taken. Salivation is tt> be avoided. The teeth should be 
cleansed twice a day, and if the gums become tender, the breath fetid, or the 
tongue swollen and indented, the drug should be suspended for a week or 
ten days. 

In congenital syphilis the treatment of cases torn with bullae and other 
signs of the disease is not satisfactory, and the jhfants usually die within a 
few days or weeks. The child-should be nursed bv the mother alone, or, if 
this is not feasible, should be hand-fed, but under no. circumstances should a 
wet-nurse be employed. The child is most rapidly and thoroughly brought 
Under the influence of the drug by inunction. The mercurial ointment may 
be smeared on the flannel roller. This is not a very cleanly method, and 
sometimes rouses the suspicion of the mother. It is preferable to give the 
drug by the mouth, in the form of gray powder, half a grain three times a day. 
In the late manifestations associated with bone lesions, the combination of 
mercury and iodide of potassium is most suitable and is well given in the form 
of Gilbert’s syrup, which consists of the biniodide of mercury (gr. j), of 
potassium iodide (gss.), and water (?,ij). Of this a dose for a child under 
three is front five to ten drops three times a day, gradually increased. Under 
these measures, the cases of congenital syphilis usually improve with great 
rapidity. The medication should to continued at intervals for many months, 
and it is well to watch these patients carefully during the period of second 
dentition and at puberty, and if necessary to place them on specific tro^nioiit. 

In the treatment of the viscerftUesjons of syphilis, which come more dis¬ 
tinctly within the province of the physician, iodide of potassium is of mpnd 
of even greater value than mercury. Under its use ulcers rapidly heal, gum¬ 
matous fumora melt away, and we "have an illustration of a specific action only 
eqflalled by that ol mercury in the secondary stages, by iron in certain forms 
of anaemia, and byjuinine in malaria. It is as a rule well borne in an initial 
dose of ip grains"; given in milk the patient does not notice the taste. It 
should be gradu ally increased to 30 or more grains three times a day. Ip 
syphilis of the nervous system it may be used in still larger doses. Segum, 
who specially insisted upon' the advantage of this plan, urged that the drug 
should be pushed, as goodeffects were not obtained with the moderate doses. 

When syphilitic heggBps is suspected the combination of mercury and 
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BotUde of potassium is most satisfactory. If there is ascites, Addison's pill 
l&M it is often called) of. calomel,•digitalis, and squills will be found very 
ttseful. A patient of mine with-recurring ascites, on whom paracentesis was 
■Wpaitedly performed and who had an enlarged and irregular liver, took this 
Spu- for more, than a year with occasional intermissions, and ultimately there 
■jBB a complete disappearance of the dropsy and an extraordinary reduction 
■k the volume o# t^e liver. Occasionally the iodide of sodium is more satis- 
jfletpry than the iodide of potassium. It is less depressing and agrees better 
VHh the stomach. 

■ Syphilisjyid Marriage .—Upon this question the family physician is often 
tidied to decide. He should insist upon the necessity of two full years elaps¬ 
ing-between the date of infection and the contracting of marriage. This, it 
should be borne in mind, is the earliest possible limit, and marriage should be 
allowed only if the treatment has been thorough and if at least a year hat 
passed without any manifestation of the disease. 

Syphilis and Life Insurance .—An individual with syphilis can not be re¬ 
garded as a first-class risk unless he can furnish evidence of prolonged and 
thorough treatment and of immunity for two or three years from all mani¬ 
festations. Even then, when we consider the extraordinary frequency of tho 
cerebral and other complications in persons who have had this disease and 
who may even have undergone thorough treatment, the risk to the company 
is certainly increased (see’Brain well, Clinical Studies, vol. i). 

XXXn. GONORRHCEAL INFECTION. 

Gonorrhoea, one of the most widespread and serious of infectious diseases, 
presents many features for consideration. As a cause of ill-health and dis¬ 
ability the gonococcus occupies a position of the very first rank among its 
fellows. While the local lesion is too often thought to be trifling, in its singu¬ 
lar obstinacy, in the possibilities of permanent sexual damage to the individ¬ 
ual himself and still more in the “grisly troop” which may follow in its 
train, gonorrhmal infection does not fall very far short of syphilis in impor¬ 
tance. 

The importance of the infection in children has been much dwelt upon 
of late, particularly as in them the severer systemic lesions are liable to occur, 
but more especially from tho wide-spread and obstinate character of the epi¬ 
demics in institutions. The gonococcus vaginitis and the ophthalmia are 
very aerious diseases in children's hospitals and in infants' homes. The story 
of the gonococcus infection in the Babies’ Hospital, New York, for the past 
eleven years, as told by Holt (Ni Y. Med. Jour., March, 1905), illustrates the 
singular obstinacy of the infection. In spite of tho greatest care and pre¬ 
caution, there were in 1903 (55 cases of vaginitis, with 3 of ophthalmia and 
13 of arthritis. In 1904 there were 53 cases of vaginiti?, only 1(5 of which 
would have been recognized without the bacteriological examination. In all, 
in the eleven years, there were 37.3 cases of vaginitis, only (5 with ophthalmia 
*nd 26 with arthritis. Holt urges isolation and prolonged quarantine as the 
only measures to combat successfully the disease. 

The immediate and remote effects of the gonococcus may be considered 
under— 
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I. The primary infection. 

II. The spread in the genito-urinary organs by direct continuity of sur¬ 
face. 

III. Systemic gonorrhoeal infection. 

The primary lesion wc need not here consider, but we may call atten¬ 
tion to the frequency of the complications, such as periurethral abscess, gon¬ 
orrhoeal prostatitis in the male, and vaginitis, endocervicilis^jmd inflammation 
of the glands of Bartholini in the female. f 

Perhaps the most serious of all the sequels of gonorrhoea are thorn 
which result from the spread by direet continuity of tissue, tlonorrlueal sal¬ 
pingitis has been shown to be a not infrequent event. Metritis and ovaritis 
are also occasionally met with, and peritonitis. The gonococcus lias been 
found in pure culture in cases of acute general peritonitis. Equally impor¬ 
tant is the cystitis, which is probably much* more frequently the result of a 
mixed infection than due to the gonococcus itself. There is some danger of 
extension upward through the ureters to the Sidneys. The pyelitis, like the 
cystitis, is usually a mixed infection. * 

Systemic Goxorkweai. Ineixtiox. 

1. Gonorrhoeal Septicaemia and Pyaemia.—Tluwfever associated with the 
primary disease is not an indication of a generaldnfeetion, but probably fol¬ 
lows* the absorption of toxins. The presence of thtegonoeoceus inay be demon¬ 
strated in the blood, usually in connection with some local lesion, in which 
the patient succumbed to an acute..endocarditis. In one remarkable case fol¬ 
lowing the gonorrhiea the patient had an irregular fever for weeks. The 
gonococci were isolated from tho blood in pure culture. There was no endo¬ 
carditis and the patient recovered. Instances of severe, rapidly fatal general 
infection in gonorrho-a arc probably always associated wit h foci of sun pnra- 
tion in the urinary tract. 1 examined in Montreal a remarkable ease of rapid 
gonorrhoeal sepsis in a young man, who within ten days of the primary lesion 
was seized with severe chills and high fever. He rapidly Itecaine unconscious 
the fever persisted, and he fell into a condition of profound toxamiia and died 
early on the morning of the fourth day from the chill. At the autopsy, which 
was made about twelve hours after death, there was an acute urethritis and a 
small prosi at Mi-abscess not more than 2 or 3 cm. in diameter. The blood was 
fluid, tarry black, and unlike anything 1 have e\er seen liefore or since. 

Gonorrhwal Endocarditis .—This is a frequent and serious complication. 
Thayer has analyzed the cases which have been in my wards, 11 in all. In <> 
the gonococci were demonstrated morphologically and bv blood culture. In 
2 eases they were demonstrated only by staining. In 2 instances there were 
mixed infections. One case was typical clinically and at autopsy. 

Of other cardiac lesions, pericarditis occurred in t of the 30 fatal can's 
collected by Thayer and Lnzear. 

Aaile myoqimlitis was present in Councilman’s case. 

2. Gonorrhoeal Arthritis. —In many respects this is the most damaging- 
disabling, and serious of all the complications of gonorrhoea. Clement Lucas 
has collected 23 discs in children, of which 18 fnllmvflfl o pht h almia neo na¬ 
torum. It occurs mora-freqgently in males.than in females. In a aeries of 
252 cases collected by Northrup, 230 were in males; 130 eases were between 
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twenty and thirty years of age. It occurs, as a rule, during an acute attack 
of gonorrhcea. In 208 of Northrup’s series there was a urethral discharge 
while in hospital. It may occur as the attack subsides, or even when it has 
Become chronic. A j'yiiarrkral .arthritis of great intensity may occur in a 
ne;gly marr ied woman infected by an old gleet in her husband. As a rule, 
many joints era affected. In Northrop s series three or more joints were 
affected in 17fedtacs, one joint in 5(5 eases. I t is peculiar in*atta cking c ertain 
joi nts which are ra rely involved in acute rheumatism, as the/ stemo-clavie ular. 
tRSw gr-vn rtel)raLthc^te inporo-ma\illiiry nmfe acro-ilia c. 

Thu annUmmoal-eluuuji'x are variable. The inflammation i§ often peri- 
articular, and extends along the sheaths of the tendons. When effusion ofteurs jy 
in the joints it ra rely ..becomes purulent.. It has more commonly the charac¬ 
ters of a. synuv it is. About the wri-t and hand suppuration sometimes occurs 
in the sheaths. It has been siiggc.-icd that the >i tuple arthritis or synovitis 
follows absorption of ptomaines from tlu> urethral discharge, while the more 
severe suppurating forms are due to infection with pus organisms. It has 
now been defin itely shown that tlifc gonococcus itself, may be present, in..the 
intlmpyl joint_or-.il> the jM'i'i-artliriLic exudate. The gonococcus may often 
be obtained in pure culture from the joints. ,Sometimes the cultures are nega¬ 
tive ; in-other instances -there_ is a mixed infection with staphylococci .or 
stre ptoco cci. 

Clinical Course. —Variability and nMinacv are the two most distinguish¬ 
ing features. The following are the most important clinical forms: 

(ahAxHhjylyi''- which there are wandering pains about the joints, 
without redness or swelling. Thc-c persist for a long time. 

(b) JgQlfflcfhritic, in which several...joints become affected, just as in 
subacute artieular rheumatism. T he fever is slight: the local inflammation 
may fix itself in. one joint, but more commonly several become swollen and 
tender. In this form cerebral and cardiac complications may occur. 

(c) Acute, gonorrhtcal arthritis, in which a single articulation becomes 
suddenly involved. The pain is severe, the swelling extensive, and due chiefly 
to peri-articular oedema. The general fever is not at nil proportionate to the 
intensity of the local signs. The exudate usually resolves, though suppura¬ 
tion occasionally supervenes. 

(d) Chronic - Hydrarthrosi *-—This is usually mono-articular, and is par¬ 
ticularly apt to involve the knee. It comes on often without pain, redness, 
or swelling. Formation of pus is rare. It occurred only twice in 11(5 eases 
tabulated by Nolen. 

(e) Bursal and Bi/novial Form. —This attacks chiefly the tendons and 
their sheaths and the bursa* and the periosteum. The articulations may not 
bo affected. The bursa* of the patella, the olecranon, and the tendo Aehillis 
are most apt to be involved. 

(/) Septieamic.—h\ which with an acute arthritis the gonococci invade 
the blood, and the picture is that of an intense scptico-pya*inia, usually with 

endocarditis. 

(g) 'Bha.Paii4uL llc.el afManorrhm.—'V Ids is a remarkable form of podo- 
dynia due to local periosteal thickening and exostosis on the os calcis, causing 
pain and great disability. Baer has demonstrated the gonococcus in tho 
periosteal lesion. 
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The disease is much more intractable than ordinary rheumatism, and 
relapses are extremely common. It may become chronic and last for years. 

Complications. —Iritis is not infrequent and may recur with successive 
attacks. The visceral complications are serious. Kndoearditis, pericarditis, 
and pleurisy may occur. 

Treatment. —'The salicylates are of very little service, nor do they often 
relieve the pain in this affection. Iodide of potassium lias also proved nsole^ 
in my hands, even in large doses. A general tonic treatment seems much 
more suitable—quinine, iron, and, in the chronic cases, arsenic. 

The local treatment is very important. The thermo-cautery may be usdd 
to allay the pain and reduce the swelling. In acute cases, fixation of the 
joints is very beneficial, and in the chronic forms, massage and passive motion. 
Good results follow in a lew cases the use qf the dry hot air. The surgical 
treatment off this affection, as carried out nowadays, is more satisfactory, and 
I have seen strikingly good effects from incision and irrigation. 

A vaccine treatment lias been introduced, and good results arc reported by 
Cole and others. 

XXXIII. TUBERCULOSIS. 


I. Gunf.iiai, Ktiologv ami Momtio Anvtomy. 


Definition. —An infective disea-c, caused by llm Ulus tuberculosis, the 
lesions of which are characterized by nodular bodies called tubercles or diffuse 
infiltrations of tuberculous tissue which undergo caseation or sclerosis and 
may finally ulcerate, or in sonic situations calcify. 

Etiology. —t. Zoological Distiiihi thin. —Tuberculosis is one of the most 
widespread of maladies. 

In cold-blooded animals it is rare, owing doubtless to temperature con¬ 
ditions unfavorable to the development of the bacillus. Among reptiles m 
confmemenL it is, however, occasionally seen (Sibley). In fowls it is nil 
extremely Abimon disease, but there arc differences in avian tuberculosis suf¬ 
ficient Jg^arrant its separation from the ordinary form. 

_jy$taiestie animals tulierculosis i^tvidelv but unevenly distributed, 
aoiijf ruminants, bovines are chiefly a(Tfi*‘d. in sheep the disease is very 
Jure. In pigs it is frequent in some parts of Hu rope. Horses are rarely 
attacked. Dogs and cats are not. prone to the disease, but cases are described 
in which infection of pet animals has taken place from phthisical mastn~ 
Amongjfhe semi-domestic animals, such ns the rabbit and guinea-pig. the dis¬ 
ease ujper natural conditions is rare, although these animals, particularly the 
are extremely susceptible to it when inoculated. Among apes and inon- 
the wild state, tuberculosis is unknown, but in confinement it is the 
Formidable disease with which they have to contend. 
r«e import*t etiological fact in connection with tuberculosis in animals 
he widesp|#d occurrence of the disease in bovines, from which class »e 
derive nearly* all the milk and a very large proportion of the meat used for 
food. 

2 . 
moat 
the 



mat, STtTiBTirfi.jQg.Tins Disease in Man. —Tuberculosis is the 
real scourge of the human race. It prevails more particularly i" 
cities and wherever the population is massed together, lnuift 
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Fisher estimates (1908) that the death-rate at present in the United States 
u 164 per 100,000 living, that the deaths in 1906 were 138,000, and that of 
.those alive at present 5,000,000 would die of the disease. In England and 
’ffiVales tile deaths due to tuberculous disease in 1903 were 58,107, 11.3 per cent 
Mthe total mortality. 

Wt Qaag,taplduil position has very little influence. The disease is perhaps 
prevalent in the temperate regions than in the tropics, *but altitude is a 
flore"potent factor than latitude; in the high regions of the Alps and Andes 
and in the central plateau of Mexico the death-rate from tuberculosis is 
«pr low. 

* Race. —The American Indians have a death-rate more than double that 
of the whites. The negroes in the Southern States also have an extraordi¬ 
narily high death-rate, particularly in the cities. The Irish, both at home 
and in the United State's, are mofe prone to the disease than other European 
races. The rate in Ireland has increased, and in America the mortality is 
double that of the next highest European race. The Italians in the large 
American cities show a very high death-rate. The Jews everywhere have a 
low mortality from consumption—about one-luilf that of Christians—which 
Fishberg attributes to their adaptation to city life for the past 2,000 years. 

The..Decrcase of Tuberculosis .—There has been everywhere a remarkable 
diminution in the death-rate from the disease. The United States Census 
Report shows a decrease of 9.4 per cent of the general death-rate in 1900 over 
1890, and a decrease of 22.1 per cent in the death-rate from consumption. 
The English reports also show a progressive decrease. It is more particularly 
in the larger cities that there has been the most striking fall in the mortality. 
This was well brought out for London bv Beevor’s careful study, while in 
New York between 1887 and 1902. a period of sixteen years, there has been 
a decrease in the total tuberculous death-rate of 40 per cent (Biggs). In 
Massachusetts the rate has declined from 3.901 per million inhabitants in 
1851 to 1.595 in 1902 (S. W. Abbott). . 

3. Bacillus Tuhkijci losis.—R egarded as coLtagious in olden‘time, and 
always in certain countries. Villcinin first placed the infective nature of tuber¬ 
culosis on a solid experimental basis. Cohnheim and Salomonsen confirmed 
his results. Finally, after years of work, came the isolation of the tubercle 
bacillus by Koch, who demonstrated its invariable assoeiation with the dis¬ 
ease. The investigations which hi 1 had previously made upon anthrax and 
experimental traumatic infections, by perfecting the methods of research, 
paved the way for this brilliant discovery. His preliminary article* and his 
more elaborate later work t should be carefully studied by nnv one who wishes 
to appreciate the value of scientific methods. It forms one of the most mas¬ 
terly demonstrations of modern medicine. Its thoroughness appears in the 
fl >ot that in the years which have elapsed since its appearance the innumerable 
workers on the subject have not, so far as I know, added a solitary essential 
fact, to those presented bv Koch. 

•liftrgfi ological.Chanit : t <■ rs .—The tubercle bacillus occurs usually as a short, 
fihe rod, often slightlv bent or curved, and has an average length of nearly 
tlio diameter of a ml lil<M)d-<*or|>us»*le (B to | /*) ; mon 1 tar tly i s lows 

* Berliner klinische Woelienwlirift. 1882. 

f Mitthcilungen a. il. k. Oesundheilsamte, Bd. 2. 
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lateral outgrowths or simple branches. When stained it often presente a 
beaded appearance, which some have attributed to the presence of spores. 

With the basic aniline dyes it stains slowly, except at the body .tempera¬ 
ture. but retains the dye after treatment with acids—a characteristic which 
it is now known to share with several other bacterial species—the bsnilbia 
lejwse, bacillus ainegwatis, thcigrasa.and dung bacilli of Moeller, and the hatter 

Modes of Growth. —It grows on blood-serum, glycerin-agar, "bouillon, or 
om-potato—most readily on the first. The cultures must be kept at blood-*'? 
Ijeat. They grow slowly, and do not appear until about the end of the second/ 
week. The colonies form thin, grayish-white, dry, scale-like or wrinkled 
masses on the surface of the culture medium. Successive inoculations may be 
made from the cultures, and at the end of an indefinite series material from 
one of them inoculated into a guinea-pig will produce tuberculosis. 

Variations. — (a) In Form. —-The small branching forms are found not 
infrequently in tuberculous lesions. More complex structures, resembling the 
Driisen of the actinomyces are describ'd, and involution forms are not 
uncommon, particularly the small, oval, or round deeply staining bodies known 
as Schrbn’s capsules. 

(6) Specific Varieties. —In 1901 Koch startled the scientific world with 
the statement that the bacillus of bovine tuberculosis did not cause human 
tuberculosis, and that the bacillus of human tuberculosis did not cause tuber¬ 
culosis in cattle. At the Washington Congress (1908) he admitted that they 
were not distinct species, but differed from each other in certain characteristics, 
which have turn pointed out by Theobald Smith. The researches of \on 
Behring, ltavenel, and the English Commission have shown that it is possible 
to cause tulierculosis in cattle with the bacillus from man ; and therff are many 
cases in man caused by accidental infection from cattle. Bacillus tuberculosis 
opium appears in more irregular forms and produces only local inflammatory 
processes in mammals. Possibly infection with it may sometimes occur in man. 

Comj mititm and Products. —Tubercle bacilli contain water, various pro- 
tcids, fats (to which the peculiar staining reaction is due), a carbohydrate 
resembling glycogen, cellulose, free and combined nucleic acid, and a.-h 
(P. A. Levene). Koch’s tuberculin is a proteid glycerin extract from the 
bacilli. 

Distribution of the Bacilli. —The bacilli are found in all tuberculous 
lesions; in some in great abundance, in others sparsely. They are particu¬ 
larly numerous in actively growing tubercles, but in the chronic processes of 
lymph-glands and of the joints they are scanty. When a tuberculous focus 
communicates with a vein or with lymph-vessels, the bacilli may be spread 
widely throughout the body. In old lesions they may not Ire found in the sec¬ 
tions, and the demonstration of the true nature may be possible only by culture 
or inoculation. They are present in the blood in many cases. Large amounts 
must be used for the cultures. Jousset has isolated them in 11 of 35 cases of 
tuberculosis. 

The Bacilli outside the Body. —Patients with advanced pulmonary tuber¬ 
culosis throw off in the expectoration countless millions of the bacilli daily. 
From a patient with moderately advanced disease, the amount of whose 
toration was from 70 to 130 ec. daily, Nuttall estimated that there were in 
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siifteen counts, between January 10th and March 1st, from one and a half 
to four and a third billions of bacilli thrown off in the twenty-four hours. 
'iTheee figures emphasize the danger associated with phthisical sputa unless 
most carefully dealt with. When expectorated and allowed to dry, the sputum 
rapidly becomes dust, and is' distributed far and wide. Cornet collected the 
dust from the walls and bedsteads of various localities, and determined its 
virulence or innocuousness by inoculation into susceptible animals. Material 
’was. gathered from 21 wards of 7 hospitals, 3 asylums, 2 prisons, from the sur¬ 
roundings of G2 phthisical patients in private practice, and from 29 other 
localities in which tuberculous patients were only transient frequenters (out¬ 
patient departments, streets, etc.). Of 118 dust samples from hospital wards 
or the rooms of phthisical patients, 40 were infective and produced tubercu¬ 
losis. Negative results were obtained with the 29 dust samples from the 
localities occasionally occupied by consumptives. Virulent bacilli were ob¬ 
tained from tin* dust of the walls of 15 out of 21 medical wards. It is inter¬ 
esting to note that in 2 wards with many phthisical patients the results were 
negative, indicating that the dust in such regions is not necessarily infective. 
The infectiousness of the dust of the medical and surgical divisions of a hos¬ 
pital is in the proportion of 70.0 to 12.5. In a room in which a tuberculous 
woman had lived the flast from the wall in the neighborhood of the bed was 
infective six weeks after her death. No bacilli were found in the dust of an 
inhalation-chamber for consumptives. The experiments of Straws at the 
Charite Hospital. Paris, are important. In the nostrils of 29 assistants, 
nurses, and ward-tenders ho placed plugs of cotton-wool to collect the dust 
of the wards. In 9 of the 29 cases these contained tubercle bacilli and proved 
infective to animals. The question of the increase of tuberculosis among the 
permanent residents of health resorts frequented by consumptives is one of 
great interest. Gardiner has studied the problem at Colorado Springs, in 
which for twenty years tuberculous patients have been living, and he finds 
the nurifber of cases of tuberculosis originating in the city to be very small. 

Pseudo-tuberculosis. —While lesions resembling the nodules of tuberculosis, 
but due to a variety of bacteria, protozoa, and nematodes, are not uncom¬ 
mon in animals, pseudo-tuberculous processes are very rare in haman beings. 
Flcxner has described, under the name pseudo-tuberculosis hominis slrepto- 
thrira, a condition in human beings in which the lungs presented the appear¬ 
ance of a caseous pneumonia and numerous tubercle-like nodules existed in 
the peritonaeum. 'Pile micro-organism found in the lesions was a strepto- 
thrix, which differed greatly from the known forms of the bacillus tuberculosis 
and streptothrix nctinomyces. 

4. Modes of Infection*.—( a) Hereditary Transmission .—The possible 
methods of transmission of the germ in direct inheritance are three—trans¬ 
mission by the sperm, transmission by the ovum, and transmission through 
the blood by means of the placenta. 

There is no clinical evidence to support the view that direct transmission 
can occur through the sperm. In order that the disease could be transmitted 
hy the spernt it would be necessary that the tubercle bacilli should lodge in 
the individual spermatozoon which fecundates the ovum. The chances that 
Weh a thing could occur arc extremely small, looking at the subject from 
* numerical point of view, although wc know that tubercle bacilli do occa- 
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sionally exist in the semen; they become still smaller whan wo consider that 
the spermatozoon is made up of nuclear material, which the tubercle bacilluB 
is never known to attack. Experimentation is all opposed to sperm transmis¬ 
sion, the work of Gartner and others showing that the young of healthy 
female rabbits impregnated by tuberculous males arc never tuberculous, even 
though the females themselves often contract the disease. 

The possibility of transmission by the ovum must be accepted. Baum- 
garten has in one instance been able to detect the tubercle bacillus in the 
ovum of a female rabbit which ho had artificially fecundated with tubercu¬ 
lous semen. The work of Pasteur on pebrinc has shown the possibility of this 
form of transmission in the lower forms, though the question as to what etfect 
such inoculation would have upon the human ovum can not of course be 
answered. 

Probably the almost constant method of transmission in congenital tuber¬ 
culosis is through the blood current, the tubercle bacilli penetrating by way 
of the placenta. Certain authors hold that in these cases the placenta itself 
is invariably the seat of tuberculosis, and tubercles, indeed, have been demon¬ 
strated in several cases; but there are undoubted instances in which, with an 
apparently sound placenta, both the placental blood anil the foetal organs 
contained tubercle bacilli, notwithstanding the fact that the organs also 
appeared normal. 

Possible Latency of the Tubercle Germs. —Baumgarten and his followers 
assume that the tubercle bacilli can lie latent in the tissues and subsequently 
develop when, for some reason or other, the individual resistance is lowered. 
He likens such cases of latent tuberculosis to the late hereditary forms of 
syphilis, and explains the lack of development of the germs by the greater 
resisting power of the tissues of children. Baumgarten bases his belief in 
germ transmission upon two main factors—the great frequency of the disease 
in early life and the localization of tuberculous lesions in children, 

The mortality from tuberculosis in the first years of life is relatifmy high. 
Of 2,576 autopsies made on children, 27.8 per cent who died in the first year 
were tuberculous (Botz). Of 182 autopsies on children one year or under. 17 
were tuberculous (Comby). The localization of tuberculous lesions in chil¬ 
dren in the bones or joints is very common, Cnopp’s statistics showing that 
out of 298 tuberculous children of from a few days to twelve years of age, 147 
had bone or joint tuberculosis, and only 8 of these showed evidence of vis¬ 
ceral disease. Baumgarten is of the opinion that the accidental conveyance 
of tubercle bacilli to these points would not account for such a large pr<>|>or- 
tion of cases, and expresses the view that the bacilli have been present since 
birth and have developed when favorable conditions offered. The evidence in 
favor of Baumgarten’s view is both clinical and experimental. 

The clinical evidence exists in the form of undoubted cases of congenital 
tuberculosis. Warthin and Cowie in a recent study conclude that there are 
only five undoubted cases. A large proportion of those reported are doubtful, 
as the diagnosis rested on anatomical appearances without the detection of 
the bacilli. 

A number of laboratory workers have been able to show that congenital 
tuberculosis can be produced experimentally, the most prominent of these 
being Gartner, who was able to causa^fierculosis in young mice by ixncu- 
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lating the mother vyith tuberculosis, into eitlier the peritoneal cavity or tlie 
blood stream. Maffucci showed that after injecting eggs with avian tubercu¬ 
losis the disease may remain latent in the chick for weeks or even months. 

Against Baumgarten’s theory are the facts that the percentage of cases of 
congenital tuberculosis is extremely small, and that in the great majority of 
& instances the organs of foetuses born of tuberculous mothers give negative 
’i results when inoculated into guinea-pigs. 

.. The statistics of pulmonary tuberculosis with reference to hereditary trans¬ 
mission have been put on a new basis by the studies of Karl Pearson. For¬ 
merly, the disease itself was believed to be transmitted, but we know now 
that this is most exceptional. Tt is another matter with the soil—is there a 
special disposition of tissue favorable to the development of the more or less 
ubiquitous germ? On this point Pearson concludes from his researches (Sta¬ 
tistics of Pulmonary Tuberculosis, Duhm & Co., London, 1907) that “the 
diathesis of pulmonary tuberculosis is certainly inherited, and the intensity 
of the inheritance is sensibly the same as that of any normal physical char¬ 
acter yet investigated in man. Infection probably plays a necessary part, 
but in the artisan classes of the urban populations of this country (England) 
it is doubtful if their members can escape the risks of infection, except by 
the absence of diathesis—i. e., the inheritance of what amounts to a counter¬ 
disposition.” Another point of interest brought out by Pearson is that whether 
we deal with all tuberculosis stocks or only with those having no parental 
history, the elder children, particularly the first and second, are subject to 
tuberculosis at a much higher rate than the younger members—“ if this special 
incidence in the earlier bom be found to be true of other forms of patholog¬ 
ical inheritance, we have a very serious factor of national deterioration intro¬ 
duced by the growing limitations of the family.” 

While the demonstration of the contagiousness of tuberculosis has in some 
quartera^tensified the dread with which the disease is regarded, the terrible 
Ale of Hweditary transmission has been in great part abolished, to the great 
gain of suffering humanity. 

(6) Inoculation .—The infective nature of tuberculosis was first demon¬ 
strated by Yillcmin, who showed conclusively in 1865 that it couM be trans¬ 
mitted to animals by inoculation. The beautiful experiments of Cohnheim 
ami Salomonsen, who produced tuberculosis in the eyes of guinea-pigs and 
rabbits by inoculating fresh tubercle into the anterior chamber, confirmed and 
extended Villemin's original observations and paved the wav' for the reception 
of Koch’s announcement. It is now universally conceded that only tubercu¬ 
lous matter can produce, when inoculated, tuberculosis. In man tuberculosis 
is not often transmitted by inoculation, and when it does occur the disease 
usually remains local. This mode of infection is seen in persons whose occu¬ 
pation brings them in contact with dead bodies or animal products. Deipon- 
dTutors of morbid anatomy, butchers, and handlers of hides are subject to a 
local tubercle of the skin, which forms a reddened mass of granulation tissue, 
capping the dorsal surface of the hand or finger. This is the so-called 
post-mortem wart, the verruca necrogenica of Wilks. The demonstration of 
Its nature is shown by the presence of tubercle bacilli, and by inoculation 
experiments in animals. 

The statement that Laenncc co&gfceted phthisis from this source is prob- 
20 



ably false, since he did not die until twenty years after the inoculation and 
in the interval presented no manifestations. The possibility, however, of gen¬ 
eral infection must be borne in mind. Gerber reports that after accidental 
inoculation in the hand from a case of phthisis he had for months a “ Leichen- 
tubercle,” which was excised. Shortly afterward the lymph-glands of the 
■axilla became enlarged and painful, and when removed showed characteristic 
tuberculous changes, with bacilli. 

In the performance of the rite of circumcision children have been acci¬ 
dentally inoculated. Infection in these eases is probably always associated 
with disease in the operator, and occurs in connection with the habit of cleans¬ 
ing the wound by suction. 

Other means of inoculation have been described: as the wearing of ear¬ 
rings, washing the clothes of phthisical patients, the bite of a tuberculous 
subject, or inoculation from a cut by a broken spit-glass of a consumptive; and 
Czerny has reported two cases of infection by transplantation of skin. 

It has been urged by the opponents of vaccination that tuberculosis, as 
well as syphilis, may be thus conveyed, but of this there is no evidence. 
Lymph of revaccinated consumptives is non-infective. Lupus has originated 
at the site of vaccination in a few cases (C. Fox, Graham Little). It may 
be said, on the whole, that inoculation in man plays a trifling role in the 
transmission of tuberculosis. 

(c) Infection by Inhalation .—A belief in the contagiousness of pulmo¬ 
nary tuberculosis has existed from the days of the early Greek physicians, 
and has persisted among the Latin races. The investigations of Cornet afford 
conclusive proof that the dust of a room or other locality frequented In¬ 
patients with pulmonary tuberculosis is infective. The bacilli are attached 
to fine particles of dust and in this way gain entrance to the system through 
the lungs. 

Fliigge denies that the bacillus-containing dust is the dangerous clement 
in infection. Experimentally he has only succeeded in producing the disease 
when there is some lesion in the respiratory tract, lie thinks that the danger 
of infection by the dry sputum is very improbable. On the other hand, ho 
thinks that the infection is chiefly conveyed by the free, finely divided par¬ 
ticles of sputum produced in the act of coughing, and that these tiny frag¬ 
ments are suspended in the atmosphere. Those who cough very much and 
with the mouth open are most liable to infect the surrounding air. 

It is well remarked by Cornet, “The consumptive in himself is almost 
harmless, and only becomes harmful through bad habits.” It has been fully 
shown that the expired air of consumptives is not infective. The virus is 
only contained in the sputum, which when dry is widely disseminated in the 
form of dust, and constitutes the great medium for the transmission of Hie 
disease. 

Among the points urged in favor of this mode of infection are: 

(1) Primary tuberculous lesions are in a majority of all cases connected 
with the respiratory system. The frequency with which foci are met, with 
in the lungs and in the bronchial glands is extraordinary, and the statistics 
of the Paris morgue show that a considerable proportion of all persons dying 
of accident or by suicide present evidences of the disease in these parts. The 
post-mortem statistics of hospitals sho^| the same wide-spread prevalence of 
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infection through the air-passages. Biggs reports that" more than 60 per cent 
'of his post mortcms showed lesions of pulmonary tuberculosis. In 125 autop¬ 
sies at the Foundling Hospital, New York, the bronchial glands were tuber¬ 
culous in every case. In adults the bronchial glands may be infected and the 
individual remain in good health.- H. P. Loomis found in 8 of 30 cases in 
which there were no signs of old or recent tuberculous lesionj that the bron> 
chial glands were infective to rabbits. 

(2) The greater prevalence of tuberculosis in institutions in which the 
residents are confined and restricted in the matter of fresh air and a free 
open life—conditions which would favor, on the one hand, the presence of the 
bacilli in the atmosphere, and, on the other, lower the vital resistance of the 
individual. The investigations of Cornet upon the death-rate from consump¬ 
tion among certain religious orders denoted to nursing give some striking 
facts in illustration of this. In a review of 38 cloisters, embracing the aver¬ 
age number of 4,028 residents, among 2.099 deaths in the course of twenty- 
five years, 1,320 (62.88 per cent) were from tuberculosis. In some cloisters 
more than three-fourths of the deaths are from this disease, and the mortal¬ 
ity in all the residents, up to the fortieth year, is greatly above the average, 
the increase being dne entirely to the prevalence of tuberculosis. It has been 
stated that nurses are not more prone to the disease than other individuals, but 
Cornet says that of 100 nurses deceased. 03 died of tuberculosis. The more 
perfect the prophylaxis and hygienic arrangements of an asylum or institu¬ 
tion, the lower the death-rate from tuberculosis. The mortality in prisons 
has been shown by Baer to be four times as great as outside. The death-rate 
from phthisis is estimated at 15 per cent of the total mortality, while in 
prisons it constitutes from 40 to 50 per cent, and in some countries, as Austria, 
over 60 per cent. Flick has studied the distribution of the deaths from 
tuberculosis in a single city ward in Philadelphia for twenty-five years. His 
researches go far to show that it is a house disease. About 33 per-cent of 
infected houses have had more than one ease. Less than one-third of the 
houses of the ward became infected with tuberculosis during the twenty-five 
years prior to 1888. Yet more than one-lmlf of the deaths from this disease 
during the year 1888 occurred in those infected houses. There arc, however, 
opposing facts. The statistics of the Brompton Consumption Hospital show 
that doctors, nurses, and attendants are rarely attacked. Dettweiler claims 
that no case of tuberculosis has been contracted among his nurses or attend¬ 
ants at Falkenstein. On the other hand, in the Paris hospitals tuberculosis 
decimates the attendants. 

(3) Special danger is believed to exist when the contact is very intimate, 
as between man and wife. Until recently nearly all writers have held that 
under these circumstances the husband or wife is much more likely subse- 
<|Uontly to die of tuberculosis. Upon the figures of the late Ernest Pope, of 
Saranac, Karl Pearson bases the following conclusions: (a) There is some sen- 
sible but slight infection between married couples; (5) this is largely obscured 
°r forestalled by the fact of infection from outside sources; (e) the liability 
to the infection depends on the presence of the necessary diathesis; (rf) nssorta- 
tive mating probably accounts for at least two-thirds, and infective action not 
more than one-third of the whole correlation observed in these cases. There 
are cases in which this source of infection seems to play an important r61e. 
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(d) Infection by Ingestion .—The work of the past few years has shown 
that we have taken too restricted a view in supposing infection in tubercu¬ 
losis to be chiefly through the lungs. There are two other channels, the ton¬ 
sils and the intestines, both of great importance. 

Tonsillar Infection .—The frequency o£ involvement of these glands has*, 
been shown by Schlenker, Arthur Iaitham, and Walsham. The bacilli pass* 
to the glands ot the neck and of the mediastinum, and reach the circulation 
through the lymph-channels. Or an infected bronchial gland becomes adher-' 
ent to a branch of the pulmonary artery; if a large number of bacilli escape, 
miliaiy tuberculosis follows; if only a small number, they reach the lungs, 
at the apices of which they lind conditions suitable for their growth. Through 
this tonsillar-cervical route bacilli may gain entrance without causing local 
disease at the portal of entry. It is a common method of infection in chil¬ 
dren, causing the “ scrofulous ” glands of the neck. 

Intestinal Infection .—Behring announced in 19011 that pulmonary tuber¬ 
culosis could be induced through intestinal infection, and he further main¬ 
tained that milk fed to infants was the chief cause of consumption in adults, 
the infection remaining latent. Behring's first contention was supported by 
Itavenel and others, who produced pulmonary tuberculosis in animals by feed¬ 
ing experiments, and it was demonstrated that the intestinal surface itself 
might remain intact. This does away with the objection raised by Koch 
that if infection through the milk of tuberculous cattle were common, primary 
intestinal tuberculosis should be more frequent, whereas in ten years among 
3,104 cases of tuberculosis in children then*were only 16 of primary bowel 
infection. Recent experiments have shown in a striking manner how the 
lungs act as filters for particles absorbed from the intestines. Yansteenberghc 
and Grysez have produced anthracosis of the lungs by introducing china-ink 
emulsion directly into the stomach (see Anthracosis, p. 631). They found 
a remarkable difference in young and adult guinea-pigs, in the former the 
carbon particles were filtered out by the mesenteric glands, while the lungs 
remained free; in the latter the glands were unaffected, but the lungs were 
carbonized. Calmette and Guerin, repeating the experiments of Ilavenel with 
hummed technique, have shown how easily the lungs may be infected through 
the intestinal' route without leaving the slightest trace of discos* of the bowel 
"itself. Behring’s view of the importance of infection through the intestinal 
route lias thus received the strongest support, and many go so far as to main¬ 
tain that a majority of all cases of phthisis originate in this manner. The 
truth is that this ubiquitous bacillus is not particular, and gains entrance 
through many portals—throat, lungs, and intestines. The important matter 
for the individual is the nature of the soil on which it falls. 

Qijoods, milk alone is a common source of infection, particularly in the 
large cities. In New York, Hess found tubercle bacilli in 16 per cent of 
107 specimens! The ordinary commercial pasteurization does not kill them- 

The flesh of tuberculous animals is rarely dangerous. 

5. Conditions Influencing Infection. — (a) General .— Environment is 
an all-important predisposing factor. Dwellers in cities are much more pi' 01 "' 
to the disease than residents of the country. Not only is the liability to infec¬ 
tion very much greater, but the conditions of life are such that the powers 
of resistance are apt to be weakened. As already stated, sunlight is one o 
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the most powerful agents in destroying the tubercle bacillus, so that in im¬ 
perfectly ventilated dwellings and workshops, and in residences in close, dark 
alleys, and in tenement houses the liability to infection is very much increased. 
The influence of environment was never better demonstrated than in the now 
well-known experiment of Trudeau, who found that rabbits inoculated with 
tuberculosis if confined in a dark, damp place without sunlight and fresh air 
rapidly succumbed, while others treated in the same way, but allowed to run 
wild, either recovered or showed very slight lesions. The occupants of 
prisons, asylums, and poorhouses, too often, indeed, in barracks and large 
workshops, are in the position of Trudeau’s rabbits in the cellar, and under 
conditions most favorable to foster the development of the bacilli which may 
have lodged in their tissues. The frequent respiration of air already breathed, 
upon which MacCormac of Belfast laid so much stress, appears to render the 
lungs less capable of resisting infection. 

The observations of Henry J. Bowditeh in this country and of Buchanan 
in England show that the disease prevails more widely in the wet, ill-drained 
districts—an increase which is associated with heightened vulnerability and 
greater liability to catarrhal a flections of all kinds. Gordon of Exeter has 
shown that the mortality is high in regions exposed to strong rainy winds. 
The influence of the dwelling has been already referred to in connection with 
Flick’s work. Xo single condition is of greater importance than that which 
relates to the proper arrangement and ventilation of the dwelling house. 

(6) Individual Predisposition .—The fathers of medicine, more particu¬ 
larly Hippocrates, Aretams, andPGalen, laid great stress upon the bodily con¬ 
formation of those prone to consumption. A great deal was written on the 
so-called habitus phtliisicm, which Hippocrates described in the following 
terms: 1 ‘ I'he form of body peculiar to subjects of phthisical complaints was 
the smooth, the whitish, that resembling the lentil; the reddish, the blue-eyed, 
the leuco-phlcgmatic; and that with the scapulas having the appearance of 
wings.” Undoubtedly the long, narrow, flat chest with depressed sternum is 
commonly enough seen in tuberculous patients, but there are only too many 
individuals with perfectly well-shaped chests who fall victims annually to 
the disease. The tuberculous or scrofulous diathesis, upon which formerly 
so much stress was laid, is now regarded simply as an indication of a type 
of conformation in which the tissues are more vulnerable and less capable of 
resisting infection. Beneke’s investigations on the viscera of phthisical 
patients indicate that the heart is relatively small, the arteries proportionately 
narrow, and the pulmonary artery relatively wider than the aorta. He sug¬ 
gests that this may lead to increase in the intrapulmonary blood pressure, 
and so favor catarrhal processes. The lung volume he found relatively greater 
in those affected with tuberculosis. A study of the composite portraiture of 
pulmonary tuberculosis has been made by Galton and Mahomed. In 442 
patients they separated two types of face—one ovoid and narrow, the other 
broad and coarse-featured. This corresponds in an interesting way to the 
'bathetic states formerly recognized—namely, the tuberculous, with thin skin, 
bright ey&f, oval face, and long, thin bones; and the scrofulous, with thick 
bps and nose_, opaque skin, large, thick bones, and heavy figure. These con¬ 
ditions, on which so much stress was formerly laid, indicate, as Fagg*’ tates, 
n °thing more than delicacy of constitution, incomplete growth, and imperfect 
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development. Sir A. E. Wright has shown tlmt the natural protective ele¬ 
ments, the opsonins, of the blood arc low in tuberculous patients, whose phago*/| 
cytic index is also \cry much below the normal standard. vi; 

(< ) lnfiumco of-Aye. —No ago isexempt. The disease is met with id? 
the suckling and in the octogenarian. Pulpmnnry ipi'iflr 

frequently, ns stated by Hippocrates, from the eighteenth fi^the thirtydlftl/' 
year. From ihJ fifth to the tenth year individuals are less prone to the dis¬ 
ease. Barhier and Bondin have studied the frequency of tuberculosis 

in children up to the fifteenth year in the l’aris Hospitals. Of 1,361, 306 
dtirete tuberculous, 31 per cent. At different ages different organs arc more 
’ prone to balnvolvcd. • During the first decade the hones, meninges, and lymph- 
glands are more frequently affected than at subsequent periods. 

(d) Sex. —The influence of sex is very slight. Women are perhaps some¬ 
what more frequently attacked than men,, possibly from the fact that in a 
more sedentary, indoor life they are more liable to infection. Pregnancy and 
lactation also are two conditions which are apf to lower, perhaps, the resistance 
of the organism. 

(e) Race. —(Sec page 285.) 

(/) Influence of Occupation. —The characteristics of an employment 
which tends to make tuberculosis unusually prevalent may be thus summa¬ 
rized: a low rate of wage, unsanitary surroundings, exposure to dust, excessive 
physical exertion, close confinement indoors, exposure to excessive heat, temp¬ 
tations to intemperance, with long and irregular hours (L. Brandt). 

(g) Certain local conditions influence infection, among which the follow¬ 
ing are the most important: 

The influence of catarrh of the respiratory passages in pulmonary tuber¬ 
culosis is well recognized. IIow often is a neglected cold blamed as the 
starting-point of the disease! It seems to act by lowering the resistance and 
favoring the conditions which enable the bacilli either to enter the system or, 
when onee in it, to grow. The liability of children to lymphatic tuberculosis 
is probably associated with the common catarrhal processes in the tonsils, 
throat, nnd bronchi. 

Certain <of the specific fevers predispose to tuliereulosis, among which 
measles and whooping-cough stand pre-eminent. They are often associated 
with a bronchial catarrh. In some of the cases it is probably not ft fredi 
infection which follows, but the blazing of n smouldering fire. Typjiojd fever, 
influenza, variola, and syphilis are all believed to favor the occurrence of the 
disease. Diabetes, as is well known, very often terminates in pulmonary 
tuberculosis, particularly in young persons. 

Chronic heart-disease, arterio-sclerosis, aneurism of the aorta, forms of 
chronic nephritis, cirrhosis of the liver, and the various forms of cerebro¬ 
spinal sclerosis, all are conditions which favor infection. It is remarkable 
in how many of the subjects of these disorders in general hospital practice the 
fatal event is a terminal acute tuberculosis, most frequently of the serous 
membranes. Subjects of congenital or acquired contraction of the orifice of 
the pulmonary artery usually die of tuberculosis. On the other hand, mitral 
v alvo dise ase, particularly stenosis, is stated to antagonize the disease (J- E- 
Graham). In children catarrhql. mUera-colitis probably favors the origin of 
tabe&mesentcrica. 
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The influence of haemoptysis and pleurisy will be referred to later. 

Txauma. —The relation of injury to tuberculosis is well known. A blow 
upon the chest may cause a pulmonary or pleural tuberculosis; injury to 
thejmee, a tuberculous arthritis; a- blow on the head, tuberculous meningitis. 
Probably in that cases the injured part is for a time a locus minoris rcsisten- 
tice, and if bagflp are present they may receive a stimulus to growth or under 
the altered conditions become capable of multiplying. Thd whole question 
is very fully discussed by Stem in his work on the relation of internal disease 
to injury. The relation of surgical intervention in local tuberculosis to the 
generalization of the disease is important. An existing lesion may be aggra¬ 
vated, and fresh local lesions muy appear, and, most serious of all) acute mil¬ 
iary tuberculosis may follow. 

General Morbid Anatomy and Histology of Tuberoulous lesions.— (1) 

Distribution of this Tubercles in the Body. —The organs of the body aro 
variously affected by tuberculosis. In adults, the lungs may bo regarded as 
the scat of election; in children, the lymph-glands, bones, and joints. In 
1,000 autopsies there were 275 cases with tuberculous lesions. With but two 
or three exceptions the lungs were affected. The distribution in the other 
organs was as follows: Pericardium, 7; peritonamm, 36; brain, 31; spleen, 23; 
liver, 12; kidneys, 32; intestines, 65; heart, 4; and generative organs, 8. 

The tuberculosis which comes under the care of the surgeon has a differ¬ 
ent distribution, as shown by the following figures from the Wurzburg clinic. 
Among 8,873 patients, 1,287 were tuberculous, with the following distribu¬ 
tion of lesions: Bones and joints. 1,037; lymph-glands, 196; skin and con¬ 
nective tissues, 77; mucous membranes, 10; genito-urinary organs, 20. 

(2) The Chances produced by the Tubercle Bacilli. 

(a) The Modular Tubercle. —The body which we term a “tubercle” pre¬ 
sents in its early formation nothing distinctive or peculiar, either in its com¬ 
ponents or in their arrangement. Identical structures are produced by other 
parasites, such as the act inoniyces, and by the strongylus in the lungs of sheep. 

The researches of Baumgarten have enabled us to follow in detail the evo¬ 
lution of a tubercle. 

(a) The multiplication of the tubercle bacilli, which is rapid and is ac¬ 
companied by their dissemination in the surrounding tissues partly by growth, 
partly in the lymph currents. 

09) The multiplication of the fixed cells, especially those of connective 
tissue and the endothelium of the capillaries, and the gradual production from 
them of rounded, euboidal, or polygonal bodies with vesicular nuclei—the epi¬ 
thelioid cells —inside some of which the bacilli are soon seen. 

(y) From the vessels of the infected focus, leucocytes, chiefly polynuclear, 
migrate in numbers and accumulate about the focus of infection. They do 
not survive. Many undergo rapid destruction. Later, as the little tuber¬ 
cle groym, tha louaacyt-m are chiefly of t ha. mononuclear variety (lymphocytes), 
which do not undergo the rapid degeneration of the polynuclear forms. 

(8) A reticulum of fibres is formed by the fibrillation and rarefaction 
of the connective-tissue matrix. This is most apparent, as a rule, at the 
margin of the growth. 

(«) In some, Imt not. all, tul>e ivies giant cells are formed hv an increase 
in tlie protoplasm and in the nuclei of an individual cell, or possibly by the 
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fusion of several cells. The giant cells seem to be in inverse ratio, to the 
number and virulence of the bacilli. In lupus, foint inWt»y|ijwH« and 
I ons gland s, in which thaJaacilli are scanty, the giant, cells are uumerm i 
while in miliary tubercles and all lesions in which the bacilli are abundant t 
gi ant cells are few in nnmhttr 

The bacilli then cause, in the first place, a proliferation of the fixed 
ments, with the production of epithelioid and giant cells; and, secondly,I 
inflammatory reaction, associated with exudation of leucocytes. How far 
leucocytes attack and destroy the bacilli has not been definitely settled-^! 
Metschnikoff claiming, Baumgarten denying, an active phagocytosis, J ' ' J 

(3) The Degeneration of Tubercle. — (a) Caseation .—At the central 
part of the growth, owing to the direct action of the bacilli or their produftts, 
a process of coagulation necrosis goes on in the cells, which lose their outline, 
become irregular, no longer take stains, and are finally converted into a 
homogeneous, structureless substance. Proceeding from the centre outward, 
the tubercle may be gradually converted into, a yellowish-gray body; in which, 
however, the bacilli are still abundant. No blood-vessels are found in them; 
Aggregated together these form the cheesy masses so common in tuberculosis, 
which may undergo softening, fibroid limitation (encapsulation), or calci¬ 
fication. 


(6) Sclerosis. —With the necrosis of the cell elements at the centre of the 
tubercle, hyaline transformation proceeds, together with great increase in the 
fibroid elements; so that the tubercle is converted into a firm, hard structure. 
Often the change is rather of a fibro-caseous nature; but the sclerosis pre¬ 
dominates. In some situations, as in the peritomeum, this seems to be the 
natural transformation of tubercle, and it is by no means rare in the lungs. 

In all tubercles two processes go on: the one—caseation—destructive and 
dangerous; and the other—sclerosis—conservative and healing. The ulti¬ 
mate result in a given case depends upon the capabilities of the body to restrict 
and limit tpe growth of the bacilli. There are tissue-soils in which the bacilli 
are, in all probability, killed at once— the seed has fallen by the wayside. 
There are others in which a lodgment is gained and more or less damage done, 
but-finally Jhe day is with the conservative, protecting forces— the seed lias 
fatten upon stony ground. Thirdly, there are tissue-soils in which the bacilli 
grow luxuriantly, caseation and softening, not limitation and sclerosis, prevail, 
and the day is with the invaders— the seed has fallen upon good ground. 

The action of the bacilli injected directly into the blood-vessels illustrates 
many points in the histology and pathology of tuberculosis. If into the vein 
of a rabbit a pure culture of the bacilli is injected, the microbes accumulate 
chiefly in the liver and spleen. The animal dies usually within two weeks, 
and the organs apparently show no trace of tubercles. Microscopically, in 
both spleen and liver the young tubercles in process of formation arc very 
numerous, and karyokinesis is going on in the liver-cells. After an injection 
-of a more dilute culture, or one whose virulence has been mitigated by age, 
instead of dying within a fortnight the animal survives for five or six weeks, 
by which time the tubercles are apparent in the spleen and liver, and often 
in the other organs. 

(4) The diffused Inflammatory Tubercle. —This is most frequently 
seen in the lungs. Only a great master like Virchow could have won the pro- 
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rfession.from a belief in the unity of phthisis, which the genius of Laonnec had 
jjrm Anatomical gl-ound, announced. Here and there a teacher, as Wilson Fox, 
Jg-otested, but the heresy prevailed, and we repeated the striking aphorism of 
sjiemeyer, “ The greatest evil which can happen to a consumptive is that he 
j Pm iiTd hecoma tuberculous.” It was thought that the products of any simple 
nfiammation might become caseous, and that ordinary catarrhal pneumonia 
terminated in phthisis. It was peculiarly fitting that from Germany, in which 
fhe (fualistic heresy arose, the truth of Laennec’s views should receive incon¬ 
testable proof, in the demonstration by Koch of the etiological unity of all the 
\VapoU8 processes known as tuberculous and scrofulous. 

Infiltrated tubercle results from the fusion of many small foci of infec¬ 
tion—so small indeed that they may not bo visible to the naked eye, but which 
histologically are seen to be composed of scattered centres, surrounded by areas 
in which the air-cells are filled with the products of exudation and of the 
proliferation of the alveolar epithelium. Under the influence of the bacilli, 
caseatioft takes place, usually in small groups of lobules, occasionally in an 
entire lobe, or even the greater part of a lung. In the early stage of the 
process, the tissue has a gray gelatinous appearance, the gray infiltration of 
Laennec. The alveoli contain a sero-fibrinous fluid with cells, and the septa 
are also infiltrated. These cells accumulate and undergo coagulation necrosis, 
forming areas of caseation, the infiltration tuberculeuse jaune of Laennec, 
the scrofulous or cheesy pneumonia of later writers. There may also be a 
diffuse infiltration and caseation without any special foci, a wide-spread tuber¬ 
culous pneumonia induced by the bacilli. 

After all, the two processes are identical. As Baumgarten states: “ There 
is no well-marked difference between miliary tubercle and chronic caseous 
pneumonia. Speaking histologically, miliary tuberculosis is nothing else than 
. a chronic caseous miliary pneumonia, and chronic caseous pneumonia is noth¬ 
ing but a tuberculosis of the lungs.” 

(5) Secondary Inflammatory Processes. —(a) The irritation caused 
by the bacilli invariably produces an inflammation which may, as h£s been 
described, be limited to exudation of leucocytes and serum, but may "j&so be 
much more extensive, and which varies with varying conditions. W^’ifind, 
for example, about the smaller tubercles in the lungs, pneumonia—either 
catarrhal or fibrinous, proliferation of the connective-tissue elements in the 
septa (which also become infiltrated with round cells), and changes in the 
blood and lymph-vessels. 

(b) In processes of minor intensity the inflammation is of the slow reac¬ 
tive nature, which results in the production of a cicatricial connective tissue 
which limits and restricts the development of the tubercles and is the essential 
conservative clement in the disease. It is to be remembered that in chronic 
pulmonary tuberculosis much of the fibroid tissue which is present is not in 
any way associated with the action of the bacilli. 

(c) Suppuration. Do the bacilli themselves induce suppuration? In 
so-called cold tuberculous abscess the material is not histologically pus, but 
a debris consisting of broken-down cells and cheesy material. It is moreover 
sterihv-that is, does not contain the usual pus organisms. The products of 
the tubercle bacilli are probably able to induce suppuration, as in joint and 
bone tn\jercnlosis pus is frequently produced, although this may be due to a 
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mixed infection. Koch states that the “ tuberculin ” is one of the best agents 
for the production of experimental suppuration. In tuberculosis of the lungs 
the suppuration is largely the result of an infection with pus organisms. 

II. Acute Miliary Tuberculosis. 

The modem knowledge of this remarkable form dates froH|ihe statement 
of Buhl (1856), that miliary tuberculosis is’a specific infection^pendent on 
the presence in the body of an uneneapsulatod yellow tubercle, or a tubercu- 
, lous cavity in the lung; and that it tears the same relation to the primary lesion 
as pyaemia does to a focus of suppuration. 

Carl Weigert established the truth of this brilliant conception by demon¬ 
strating the association of miliary tuberculosis with tuberculosis of the blood- 
vasggls. There are two groups of vessel tubercle—the tuberculous periangitis 
in which there is invasion of the adventitia, and the endangitis in which the 
tubercles start in the intima. The parts most frequently alTecte^are the 
pulmonary veins and the thoracic duct, less often the jugular vein, the supra¬ 
renal and the vena cava superior, and the sinuses of the dura mater, the aorta, 
and the endocardium. To the branches of the pulmonary veins it is not 
uncommon to find caseous glands adherent, penetrating the walls and show¬ 
ing a growth of miliary tubercles in the intima. A special interest belongs 
to tuberculosis of the thoracic duet, first accurately described and thoroughly 
studied by Sir Astley Cooper. Benda in a series of 19 cases of vessel tuber¬ 
culosis found in many instances an enormous number of bacilli, particularly 
.in the caseous tubercles of the thoracic duct. 

Access of the bacilli to the blood may take place by the perforation of an 
extra-vascular caseous mass into the lumen, or by the softening and ulcera¬ 
tion of a focus of tuberculous endangitis. The bacilli do not increase in the 
blood, but settle in the different organs, producing a generalized tuberculosis, 
of which Weigert recognizes three types or grades: I. The acute general mil¬ 
iary tuberculosis, in which the various organs of the body are stuffed with 
m'iliary'and submiliary nodules. II. A second form characterized by a small 
number of tubercles in one or many organs. Ilf. The occurrence of numer¬ 
ous tuberculous foci widely spread throughout the body, but in a more chronic 
form; the tutereles are larger and many are caseous. It is the chronic gen¬ 
eralized tuberculosis of children. Transitional forms between these groups 
occur. In the first variety, which we are here considering, there is an erup¬ 
tion into the circulation of an enormous numter of bacilli. Benda suggests 
in explanation of the profound toxaemia seen in certain cases (the typhoid 
form) that in addition the blood is surcharged with toxins from a large caseous 
focus which has eroded the vessel. 

Clinical Forms. 

The cases may be grouped into those with the symptoms of an acute gen¬ 
eral infection —the typhoid form; cases in which pulmonary symptoms pre¬ 
dominate; and cases in which the cerebral or cerebrospinal symptoms are 
marked—tuberculous meningitis. 

Other forms have been recognized, but this division covers a large majority 
of the cases. 
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Taking any-series of cases it will be found that the meningeal form of acute 
tuberculosis exceeds in numbers the cases with general or marked pulmonary 


.J. 1. General or Typhoid Torn. — Symptoms. —The patient here presents 
the symptoms of a profound infection with few if any local signs. The cases 
simulate and asMpfrequently mistaken for typhoid fever. After a period of 
failing healtlu^th loss of appetite, the patient becomes feverish and weak. 
Oceasionalljs^ic disease sets in fnore abruptly, but in many instances the 
anamnesis closely resembles that of typhoid fever. Nose-bleeding, however, 
is rare. The temperature increases, the pulse becomes rapid and feeble, the 
tongue dry; delirium becomes marked and the cheeks are flushed. The pul¬ 
monary symptoms may be very slight; usually bronchitis exists, but is not 
more severe than is common with typhoid fever. The pulse is seldom dicrotic, 
but is rapid in proportion to the pyrexia. Perhaps the most striking feature 
of the temperature is the irregularity; and if seen from the outset there is 
not the Heady ascent noted in typhoid fever. There is usually an evening 
rise to 103°, sometimes 104°, and a morning remission of from two to thj$e 
degrees. Sometimes the pyrexia is intermittent, and the thermometer miy 
register below normal during the early morning hours. The inverse type of 
temperature, in which the rise takes place in the morning, is held by some 
writers to be more frequent in general tuberculosis than in other diseases. la 
rare instances there may be little or no fever. ' On two occasions I have had 
a patient admitted to my wards in a condition of profound debility, with a 
history of illness of from three to four weeks’ duration, with rapid pulse, 
tluakfltLnhfieks, dry tong ue, and very slight-elevation in temperature, in whom 
(post mortem) the condition proved to be general tuberculosis. In one in¬ 
stance there was tolerably extensive disease at the right apex, Reinhold, from 
Biiutiller’s clinic, has recently called attention to these afebrile forms of acute 
tuberculosis. In !) of .’>2 cases there was no fever, or only a transient rise. 

In a considerable number of these eases the res pi ra t io n s are increased 
in frequency, particularly in the early stage, and there may be signs of diffuse 
bronchitis and slight cyanosis. Chcync-Stokes breathing occurs toward the 
close. 

Active delirium is rare. More commonly there are torpor and dulness, 
gradually deepening into coma, in which the patient dies. In some cases 
the pulmonary symptoms become more marked; in others, meningeal or cere¬ 


bral features occur. 

Diagnosis.— The differential diagnosis between general miliary tubercu- 
losia without local manifestations and typhoid fever is extremely difficult, a 
point, of importance, to which reference has already been made, is the irregu¬ 
larity of the temperature curve. The greater frequency of the respirations and 
the tendency to slight cyanosis is much more common in tuberculosis, mere 
are cases, however, of typhoid fever in which the initial bronchitis is * evc ’™ 
may lead to dyspmra and disturbed oxygenation. 1 ie coug may 
slight or absent. Diarrhoea is rare in tuberculosis; the bowels arc usual y 
constipated'; but diarrhoea may occur and persist for days. In cer al ^ 

Ihe diagnosis has been complicated still further by the occurrence of Wood 
ju the stools. Enlargement of the spleen occurs m general tubercnlosi^l^ 

is-n eitw ^ marked as in typhoid fever. In children, however* 
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the enlargement may be considerable. The urine may show traces of albu¬ 
min, and unfortunately Ehrlich's diazo-reaction, which is so constant in 
typhoid fever, is also met with in general tuberculosis. The absence of the 
characteristic roseola is an important feature. Occasionally in acute tubercu¬ 
losis reddish spots may occur and for a time cause difficulty, but they do.not - 
come out in crops, and rarely have the characters of the true typhoid eruptio^ 
Herpes is perhaps more common in tuberculosis. Toward the close, petechujj - 
may appear on the skin, particularly about the wrists. A rare event is jaun*,! 
dice, due possibly to the eruption of tubercles in the liver. It is to be romem- ' 
bered that the'lesions of acute tuberculosis and of typhoid fever lmvo been 
demonstrated in the same body. 

A negative Widal test and the absence of typhoid bacilli in blood-cultures 
may be of decisive importance in these doubtful eases. In very rare instances 
tubercle bacilli have been found in the blood. Leueocytosis is more common 
in miliary tuberculosis than in typhoid fever, in which leucopenia is the rule. 
Careful examination of the eyes may show choroidal tubercles, though I have 
.aiver kngwn a diagnosis made on their presence alone. In .the fluid obtained 
IMlumbar puncture the tubercle bacilli may be abundant, even when there is 
no aetive meningitis. In a few eases the bacilli have been found in the urine. 
Blood-cultures have been occasionally successful. 

2. Pulmonary Form.— Sy.mitoms.— From the outset the pulmonary symp¬ 
toms are marked. The patient may have had a cough for months or for 
years without much impairment of health, or he may lie known to lie the 
subject of chronic pulmonary tuberculosis. In other instances, particularly 
in children, the affection follows measles or whooping-cough, and is of a dis¬ 
tinctly broncho-pneumonic type. The disease begins with the symptoms of 
difluse bronchitis. The cough is marked, the expectoration muco-purulent. 
occasionally rusty, lliemoptysis has been noted in a few instances' From the 
outset dy-pmea is a striking feature and may be out of proportion to 1 he 
intensity of the physical signs. There is more or less cyanosis of the lips and 
finger-tips, and the cheeks are suitused. Apart from emphysema and the later 
stages of severe pneumonia I know of no other pulmonary condition in which 
the cyanosis*is so marked. The physical signs are those of bronchitis. In 
children there may lx: defective resonance at the bases, from scattered areas of 
broncho-pneumonia; or, what is equally suggestive, areas of hyper-resonance.. 
Indeed, the percussion note, particularly in the front of the chest, in soma 
cases of miliary tuberculosis, is full and clear, and it will lie noted (post mor¬ 
tem) that the lungs are unusually voluminous. This is probably the result 
of more or less wide-spread acute emphysema. On auscultation’ the rales 
are either sibilant and sonorous or small, fine, anti crepitant. There may be 
fine crepitation from the occurrence of tubercles on the pleura (Jiirgenson). 
In children there may be high-pitched tubular breathing at the bases or toward 
the root of the lung. Toward the close the rales may be larger and more 
mucous. The temperature riscs^o 102° or 103°, and may present the inverse 
type. The pulse is rapid and feeble.. .In the very acute cases the spleen is 
alyay* enlarge d. The disease may Mnya.jCuiaUn.icn. or twelve days, nr may 
be protracted fqrjKeeks or even-mouths. 

HIaonosis.— The diagnosis of this form offers less difficulty and is more 
frequently made. There is often a history of previous cough, or the patient 
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is known to bo the subject of local disease of the lung, or of the lymph-glands, 
or of the bones. In children these symptoms following measles or whoop¬ 
ing-cough indicate in the majority of cases acute miliary tuberculosis, with 
or without broncho-pneumonia. Occasionally the sputum contains tubercle 
bacilli. 

r The choroidal tubercle occurs in a limited number of c^ses and may help 
Bho diagnosis. More importanttin an adult is the combination of dyspnea 
Srith j y a no a i a- fl nd the signs of a.'^iffuse. bronchit is. In some instances the 
occurrence of cerebral symptoms at once gives a clew to the nature of the 
trouble# 

3. Meningeal Form ( Tuberculous Meningitis, Basilar Meningitis). —This f 
affection, which is also known as acute hydrocephalus or “water on the 
brain,” is essentially an acute tuberculosis in which the membranes of the 
brain, sometimes of the cord, bear the brunt of the attack. Our first accurate 
knowledge of this affection dates from the publication of Robert Whytt’s 
Observations on the Dropsy of the Brain, Edinburgh, 17/38. He studied 20 
cases and divided the disease into three stages, according to the condition of 
the pulse. 

Though Ouersant had as early as 1827 used the name granular menin¬ 
gitis for this form of inflammation of the meninges, it was hot until 1830 
that Papavoinc demonstrated the nature of the granules and noted their 
occurrence with tubercles in other parts. 

In 1832 and,J833, W. \V. Gerhard, of Philadelphia, made a very careful 
study of the disease in the Children’s Hospital at Paris, and his publica¬ 
tions, more than those of any other author, served to place the disease on 
a firm anatomical and clinical basis. 

There' are several special etiological factors in connection with this form. ^ 
It is much more common in children than in adults. It fs rare during the I 
first year of life, more frequent between the second and the fifth years. In a 
majority of the cases a focus of old tuberculous disease will be found, com- 1 ' 
monly in the bronchial nr mesenteric glands. In a few instances the affec¬ 
tion seems to be primary 'in the meninges. It is very difficult, however, in 
an ordinary post mortem to make an exhaustive search, and the lesion may ' u 
be in the bones, sometimes in the middle ear, or in the genito-urinary organs. 

In those instances in which no primary focus has been discovered it has been 
suggested that .the bacilli reach the meninges through the cribrifprm_plate of 
the ethmoiiLfrom the upper part of iho nostrils, but this is not probable. 

Mobud Anatomy. —The meninges at the base are most involved, hence the 
term basilar meningitis. The parts about the optic chiasm, the Sylvian fis¬ 
sures, and the interpeduncular space are affected. There may be only slight 
turbidity and matting of the membranes, and a certain stickiness with serous 
infiltratioh; but more commonly there is a turbid exudate, fibrino-purulent 
in character, whi ch covers the structures at the base, surrounds the nerves, 
extends into the Sylvian fissures, and appears on the lateral, rarely on the 
upper, surfaces of the hemispheres. The tubercles may lie very apparent, 
particularly in the Sylvian fissures, appearing as small, whitish n °dules on 
the membranes. They vary much in number and size, and may be difficult 
to find. The amount of exudate licars no definite relation to the abundance 
of tubercles. The arteries of the anterior and posterior perforated spaces 
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should bo carefully withdrawn and searched, as upon them nodular tuberclS 
may be found when not present elsewhere. In doubtful cases the middlejcerej 
bral arteries should be very carefully removed, spread on a glass plato wfjfi 
a black background, and examined with a lens. The tubercles are thdrSeSf 
as nodular enlargements on the smaller arteries. The lateral ventriblpa 
dilated (acute hydrocephalus) and contain a turbid fluid j the ependyma mAv 
be softened, and* the septum lucidnm and fornix are usually broken down. 
The convolutions are often flattened and the sulci obliterated owing to (be 
increased intra-ventricular pressure. There is a tuberculous endarteritis with 
the formation of intimal tubercles, due to implantation of bacilli from the 
blood (Hektoen). Proliferation in the adventitia, with invasion of the media 
and intima are common, forming nodular circumscribed tubercles. The 
lumen of the vessel is narrowed and thrombosis may result. The meninges 
are not alone involved, but the contiguous cerebral substance is more or less 
oedematous and infiltrated with leucocytes, so that anatomically the condition 
is in reality a meningo-enceplialitis. 

There are instances in which the acute process is associated with chronic 
meningeal tuberculosis; cases which may for months present the clinical pic¬ 
ture of brain tumor. 

* Although in a majority of instances the process is cerebral, the spinal 
meninges may also be involved, particularly those of the cervical cord. There 
are cases indeed in which the symptoms are chiefly spinal. A sailor, who had 
fallen on the deck three weeks before his death, was admitted to the Montreal 
General Hospital. He presented signs of meningitis, chiefly spinal, which 
were naturally attributed to traumatism. ' The post mortem showed absence 
of tubercles and lymph at the base of the brain, and an extensive eruption 
of miliary tubercles with much turbid lymph over the entire spinal meninges. 
There were small cheesy masses at the apices of the lungs. 

Symptoms. —Tuberculous meningitis presents an extremely complex clini¬ 
cal picture. It will be best to descrilw the form found in Children. 

Prodromal symptoms are common. The child may have been in failing 
health for some weeks, or may be convalescent from measles or whooping- 
cough. In many instances there is a history of a fall. The child gets thin, 
is restless, peevish, irritable, loses its appetite, and the disposition may com¬ 
pletely change. Symptoms pointing to the disease may then set in, either 
quite suddenly with a convulsion, or more commonly with headache, vomit¬ 
ing, and fever, three essential symptoms of the onset which are rarely absent. 
The pain may be intense and agonizing. The child puts its hand to its head 
and occasionally, when the pain becomes worse, gives a short, sudden cry. the 
so-called hydrocephalic cry. Sometimes the child screams continuously until 
utterly exhausted. I saw in West Philadelphia a case of basilar meningitis in 
a girl of thirteen, who for three days, when not under the influence of a pow¬ 
erful sedative or of chloroform, screamed at the top of her voice so as to he 
heard a square or more away. The vomiting is without apparent cause, and 
is independent of taking of food. Constipation is usually present. Tho fever 
is slight, but gradually rises to 102° or 103°. The pulse is at first rapid, subse¬ 
quently irregular_gnd slow. The respirations are rarely altered. During 
deep the child is restless and disturbed. There may be twitchings of the mus¬ 
cles, or sadden startings; or the child may wake up from sleep in great terror. 
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f fills early stage tho pupils ar ? usually contract ed. These are the el 
iptoms of the initial stage, or, as it is termed, the stage of irritation. 

In the second period of the disease these irritative symptoms subside; vc 
jtng,ii| no longer marked, the abdomen becomes retracted, boat-shaped 
0 ttd. The bowels are obstinately constipated, the child no longer co 
pqiiis'j>f headache, but is dull and apathetic, and when roused is more or It 
, delirious. The head is often retracted and the child utters to occasional ci 
The pupils are dilated or irregular, and a squint may develop. Sighing rt 
piration is common. Convulsions may occur, or rigidity of tho muscles of 01 
side or of one limb. The temperature is variable, ranging from 100° 
102.5°. ‘A blotchy navth e mn H ie sk; n If the flnger-na 

is drawn across the skin of any region a red line comes out quickly, tl 
so-called tache cerebrate, which, however, has no diagnostic significance. 

In the final period, or stage of paralysisj the coma increases and the chit 
ban not be roused. Convulsions are not infrequent, and there are spasmodi 
contractions of the muscles of the back and neck. Spasms may occur in th( 
limbs of one side. Optic neuritis and paralysis of the ocular muscles may b< 
present. '.The pupils become dilated, the eyelids are only partially closed, and 
the eyeballs are rolled up so that tho cornese are only uncovered in part by 
the upper eyelids. Diarrhoea may occur, the pulse becomes rapid, and the 
child may sink into a typhoid state with dry tongue, low delirium, and invol¬ 
untary passages of urine and fasces. The temperature often becomes sub¬ 
normal, sinking in rare instances to 93° or 94°. In some cases there is an 
ante-mortem elevation of temperature, the fever rising to 106°. The entire 
duration of the disease is from a fortnight to three or four weeks. '/A leuflo- 
cytosis is not infrequently present throughout the disease. 

Tbffrv are raity of tuberculous meningitis which pursue a more rapid 
course. They set in with great violence, often in per sons app arent ly in goo d 
health, and may prove fatal wit hin a few d ays. T n these i nstanep.^ more ■ 
c ommonly seen in adults, t he convex surface of the, brain is usually involved. 
There are again instances which are essentially chronic and display symptoms 
of a limited meningitis, sometimes with pronounced psychical symptoms, and 
sometimes with those of cerebral tumor. 


There are certain features which call for special comment. 

The irregularity and slowness of the pulse in the early and middle stages 
of the disease are points upon which all authors agree. Toward the close, as 
the heart’s action becomes weaker, the pulsations are more frequent. The 
temperature is usually elevated, but there are instances in which it does not 
rise in the whole course of the disease much above 100°. It may be extremely 
irregular, and the oscillations are often as much as three or four degrees in 
the day. Toward the close the temperature may sink to 95°, occasionally to 
94°, or there may be hyperpyrexia. In a case of Biiumler’s the temperature 
rose before death to 43.7° C, (110.7° F.). 

The ocular symptoms of the disease are of special importance. In the 
early stages narrowing of the pupils is the rule. Toward the close, with in¬ 
crease Jn jthe intra-cranial pressure, the pupils dilate and arc irregular. 
There may lie conjugate deviation of the eyes. Of ocular palsies the third 
nerve is most frequently involved, sometimes with paralysis of the face, limbs, 
and hypoglossal nerve on the opposite side (syndrome of Weber), due to a 
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lesion limited to the inferior and internal part of the crus. The changes in 
the retinas are very important. Neuritis is the most common. According, 
to Gowers, the disk at first becomes full colored and has hazy outline^ 
and the veins are dilated. Swelling and striation become pronounce®, bjf 
the neuritis is rarely intense. Of 26 cases studied by Garlick, in 6 the condi* 
tion was of diagnostic value. The tubercles in the choroid are rare and mudj| 
less frequently seen during life than post-mortem figures would indicate.'- 
Thus Litton found them (post mortem) in 39 out of 62 cases. They were 
present in only 1 of the 26 cases of tuberculous meningitis examined by Gar- 
lick. Heinzel examined with negative results 41 cases. 

Among tho motor symptoms convulsions are most common, but there "are 
other changes which deserve special mention. A tetanic contraction gpie 
limb may persist for several days, or a cataleptic condition. Tremor and athe- 
toid movements arc sometimes seen. Tho paralyses are either hemiplegias 
or monoplegias. Hemiplegia may result from disturbance in the cortical 
branches of the middle cerebral artery, occasionally from softening in the 
Inittrnal capsule, due to involvement of the central branches. Of monoplegias, 
thal'of the face is perhaps most common, and if on the right side it may occur 
witl^ aphasia. In two of my cases in adults aphasia occurred. Brachial mono¬ 
plegia may be associated with it. In tho more chronic cases the symptoms 
persist for months, and there may be a characteristic Jacksonian epilepsy. 
Kemig’s sign is present as a rule (see Cerebro-spinal Fever). 

The diagnosis of tuberculous meningitis is rarely difficult, and points 
upon which special stress is to be laid are the existence of a tuberculous focus 
p the body, the mode of onset and the symptoms, and the evidence obtained 
sn lumbar puncture. The fluid withdrawn is usually turbid, often sterile, 
jknjtnn centrifugalizing, the bacilli may be discovered. The cells arc usually ■ 
ISp mononuclear lymphocytes. 

a MT he prognosis in this form of meningitis is always most serious. I have 
jflkher seen a case which I regarded as tuberculous recover, nor have I seen 
pbst-mortem evidence of past disease of this nature. Cases of recovery have 
been reported by reliable authorities, but they are extremely rare, and there is 
always a reasonable doubt as to the correctness of the diagnosis. The differ¬ 
entia features and treatment will be considered in connection with acute 
meningitis. 


III. TUBEBOUtOSIS OP TIIE LYMPHATIC SYSTEM. 

1. Tuberculosis of the Lymph-glands (Scrofula). 

Scrofula is tubercle, as it has been shown that the bacillus of Koch is the 
essential element. Formerly special attention was given to different types 
of scrofula, of which two important forms were recognized—thfi.eaoguine, in 
which the child was slightly built, tall, with small limbs, a fine clear skin, 
soft silky hair, and was mentally very bright and intelligent; and the phl<y- 
matic4yp e ; hi which the child was short and thick-set, with coarse features 
muddy complexion, and a dull, heavy aspect. It is not yet definitely settled 
whether the virus which produces the chronic tuberculous adenitis or scrofula 
differs from that which produces tuberculosis mother parts', or whether it is 
the local conditions in the glands which accouniffor the slow development and 
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Efliuaer course, The experiments of Arloing would indicate that the vims wai 
jfcttefiuated or milder, for he has shown that the caseous material of a lymph- 
||pA-killed guinea-pigs, while rabbits escaped. The guinea-pig, as is well 
■BjSwky is the more susceptible animal of the two. The observations of Lin- 
U&g&MtiU m ore p onclusive. as showing a variation in the virulence of the 
feh erele bacillus. Guinea-pigs inoculated with ordinary tubercle showed 
lymphatic infection within the first week, and the animals vliod within three 
monthB; infected with material from scrofulous glands, the lymphatic enlarge¬ 
ment did not appear until the second or third week, and the animals sur¬ 
vived for six or seven months. He showed, moreover, that the virulence of the 
infection ohtained from the scrofulous glands increased in intensity by passing 
tljjppgh a series of guinea-pigs. In a certain number of cases the infection is 
with the bovine germ, but exactly in what proportion, and with what special 
clinical features have not yet been determined. 

Tuberculous adenitis, met with at all ages, is more common ia -children 
than, in adults; and may occur in old age. * 

Tubercle bacilli are ubiquitous; all are exposed to infection, and upon^Hj. 
local conditions, whether favorable or unfavorable, depends the fate oJ^mflL 
organisms which find lodgment in our bodies. A special predisposing 
in lymphatic tuberculosis is catarrh of the mucous membranes, which inlM® 
excitos slight adenitis of the neighboring glands. In a child with constant^ 
recurring naso-pharyngeal catarrh, the bacilli which lodge on the mucous 
membranes find in all probability the gateways less strictly guarded and are 
taken" up by the lymphatics and passed to the nearest glands. The impor¬ 
tance of the tonsils as an infection-atrium has of late been urged. In condi¬ 
tions of health the local resistance, or, as some would put it, the phagocytes, 
would be active enough to deal with the invaders, but the irritationsjif a 
chronic catarrh weakens the resistance of the lymph-tissue, and the baci^Bm, 
enabled to grow and gradually to change a simple into a tuberculous adeilM; 
(The frequent association of tuberculous adenitis of the bronchial glands 
iwhooping-cough and with measles, and the frequent association of tubercle 
•in the mesenteric glands in children with intestinal catarrh, find in this way 
a rational explanation. After all, as Virchow pointed out, an > increased vul¬ 
nerability of the tissue, however brought about, is the important factor in the 
disease. 

The following are some offeatures of interest in tuberculous ade- 
. nitis: 

(a) The local character of the disease. Thus, the glands of the neck, or 
at the bifurcation of the bronchi, or those of the mesentery, may be alone 
involved. 


(6) The tendency to spontaneous healing. In a large proportion of the 
cases the battle which ensues between the bacilli and the protective forces is 
long; but the latter are finally successful, and we find in the calcified rem¬ 
nants in the bronchial and mesenteric lymph-glands evidences of victory. 
Too often in the bronchial glands a truce only is declared and hostilities may 
break out afresh in the form of an acute tuberculosis. 

(c) The tendency of tuberculous adenitis to pass on to suppuration. The 
•frequency with which, particularly in the glands of the neck, we find the tuber¬ 
culous processes associated with suppuration is a special feature of this form 
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of adenitis. In nearly .all instances the- p us in atarilc. Whether the suppiira- 
tion is excited by the. bacilli or by their products, or whether it is the result 
of a mixed infection with pus organisms, which are subsequently destroyed, 
has not been settled. 

(d) The existence of an unhealed focus of tuberculous adenitis is a con¬ 
stant menace to the organism. It is safe to say that in three-foUrths.oLthe 
instances of acutfe tuberculosis the infection is derived from this source. On 
the other hand, it has been urged that scrofula in childhood gives a sort «4j 
protection against tuberculosis in adult life. We certainly do meet with malM 
persons of exceptional bodily vigor who in childhood had enlarged glands, but 
the evidence which Marfan brings forward in support of this view is not coni 
elusive. 

Clinical Forms. —Generalized Tuberculous Lymphadenitis. —In excep¬ 
tional instances we find diffuse tuberculosis of nearly all the lymph-glands of 
the body.-with. little or no involvement of other parts. The most extreme cases 
of it, which I have seen, have been in negro patients. Tjfo well-marked cases 
occurred at the Philadelphia Hospital. In a woman, the chart from April, 
188?; until March, 1889, showed persistent fever, ranging from 101° to 103°, 
occasionally rising to 104°. On December 16th the glands oar the right sido 
pf the neck were removed. After an attack of erysipelas, on February 17th, 
she gradually sank and died March 5th. The lungs presented only one or two 
puckered spots at the apices. The bronchial, retro-peritoneal, and mesenteric 
glands were greatly enlarged and caseous. There was no intestinal, uterine, 
or bone disease. The continuous high fever in this case depended apparently 
upon the tuberculous adenitis, which was much more extensive than was sup¬ 
posed during life. In these instances the enlargement is most marked in the 
retro-peritoneal, bronchial, and mesenteric glands, but may be also present 
in the groups of external glands. Occurring acutely, it presents a picture 
resembling Hodgkin’s disease., In a case which died in the Montreal General 
Hospital this diagnosis was made. The cervical and axillary glands were 
enormously enlarged, and death was caused by infiltration of the larynx. In 
infants and children there is a form of general tuberculous adenitis in which 
the various groups of glands are successively, more rarely simultaneously, in¬ 
volved, and in which death is caused either by cachexia, or by an acute infec¬ 
tion of the meninges. 

Local Tuberculous Adenitis. — (a) Cervical. — This is the most com¬ 
mon form met with in children. It is seen particularly among the poor and 
those who live continuously in the impure atmosphere of badly ventilated 
lodgings. Children in foundling hospitals and asylums are specially prone to 
the disease. In the United States it is most common in the negro race. As 
already stated, it is often met with in catarrh of the nose and throat, or chronic 
enlargement of the tonsils; or the child may have had eczema of the scalp or 
a purulent otitis. 

.The submaxillaiy glands are first involved, and are popularly spoken of 
as enlarged kernels. They are usually larger on one side than on the other. 
As they increase in size, the individual tumors can be felt; the surface is 
smooth and the consistence firm. They may remain isolated, but more com¬ 
monly they form large, knotted masses, over which the skin is, as a rule, freely 
movable. In many cases the skin ultimately becomes adherent, and inflam- 
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ination and suppuration occur. An abscess points and, unless opened, bursts, 
Reaving a sinus which heals slowly. The disease is frequently associated with 
(pryaj, With eczema of the scalp, car, or lips, and with conjunctivitis or kora- 
When the glands are large and growing actively, thero is fever. The 
^Subjects are usually amemic, particularly if suppuration has occurred. The 
progress of this form of adenitis is slow and tedious. Death, however, rarely 
follows, and many aggravated cases in children ultimately get well. Not only 
ythe submaxillaiy group, but the glands above the clavicle and in the posterior 
•cervical triangle, may be involved. In other instances the cervical and axil¬ 
lary glands are involved together, forming a continuous chain which extends 
beneath the clavicle and the pectoral muscle. With them the bronchial glands 
may also be enlarged and caseous. Not infrequently the enlargement of the 
supra-clavicular and axillary group of glands on one side precedes a tubercu¬ 
lous pleurisy or pulmonary tuberculosis. 

(6) Tracheo-bronchial .—The mediastinal lymph-glands constitute filters 
in which lodge the'^farious foreign particles which escape the normal phago¬ 
cytes of bronchi and lungs. Among these foreign particles, and probably 
attached to them, tubercle bacilli are not uncommon, and we find tubercles and 
caseous matter<iwith great frequency in this group. Northrup found them in¬ 
volved in every one of 127 cases of tuberculosis at the New York Foundling 
Hospital. This tuberculous adenitis may, in the bronchial glands, attain the 
dimensions of a tumor of large size. But even when this occurs there may 
be no pressure symptoms. In children the bronchial adenitis is apt to be 
associated with suppuration. The effects of these enlarged glands are very 
varied, and for full details the reader is referred to the elaborate section in 
the Traite of Barthez and Sann6e (tome iii). It is sufficient here to say that 
there are instances on record of compression of the superior cava, of the pulmo¬ 
nary artery, and of the azygos vein. The trachea and bronchi, though often 
flattened, are rarely seriously compressed. The pneumogastric nerve may be 
'involved, particularly the recurrent laryngeal branch. More important really 
are the perforations of the enlarged and softened glands into the bronchi or 
trachea, or a sort of secondary cyst may be formed between the lung and the 
trachea. Asphyxia has been caused by blocking of the larynx by a case¬ 
ous gland which has ulcerated through the bronchus (Voelcker), and Cyril 
Ogle has reported a case in which the ulcerated gland practically occluded 
both bronchi. Perforations of the vessels are much less common, but the pul¬ 
monary artery and the aorta have been opened. Perforation of tbe oesophagus 
has been described in several cases. One of the most serious effects is infec¬ 
tion of the lung or pleura by the caseous glands situated deep along the 
bronchi. This may, as is often clearly seen, be by direct contact, and it may 
be difficult to determine in some sections where the caseous bronchial gland 
terminates and the pulmonary tissue begins. In other instances it takes place 
along the root of the lung and is subplcural. Among other sequences may 
be mentioned diverticu lum of the ccsopha gu a^fol 1 owing adhesion of an enlarged 
gland and its subs eque nt. .attraction,; ana, Th the case of the anterior medi- 
;.';nand aortic groups, the frequent production of pericarditis, either by 
contact or by rupture of a softened gland into the sac. 

A serious danger is systemic infection, which takes place through the 
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(c) Mesenteric ; Tabes mesenterica .—In this affection, the abdominal 
scrofula of old writers, the glands of the mesentery and retro-peritonsraj^ be¬ 
come enlarged and caseate; more rarely they suppurate or calcify. ' A slight 
t uberculous a denitis is extremely common in children, and is often accidentally 
found (post mortem) when the children have died of other diseases. It i<iay, 
las a primary lesion associated with intestinal catarrh, or it may be secondftfJSl 
to tuberculous disease of the intestines. 

The statistics of abdominal tuberculosis show a great variation in different 
localities. The small percentage in New York, less than one per cent ofatf| 
cases (Bovaird and Mt. Sinai Hospital figures), contrasts with the high 
ure, 18 per cent, for England, and the same has been demonstrated roffij 
cently for Scotland by John Thomson, 3t57 for Edinburgh and 4.51 fo* 
Glasgow. The general involvement of the glands interferes seriously With 
nutrition, and the patients are puny, wasted, and amende. The abdomen is v 
enlarged and tympanitic; diarrhoea is a constant feature; the stools are thin 
and offensive. There is moderate fever, but the general wasting and debility 
are the most characteristic features. The enlarged glands can not often be 
felt, owing to the distended condition of the bowels. These cases are often 
spoken of as consumption of-ilia bowels, but in a majority of them the intes¬ 
tines do not present tuberculous lesions. In a considerable number of the 
cases of tabes mesenterica the peritoneum is also involved, and in such the 
■abdomen is large and hard, and nodules may be felt. 

In adults tuberculous disease of the mesenteric glands may occur as a 
primary affection, or in association with pulmonary disease. Large tumors 
may exist without tuberculous disease in the intestines or in any other part. 

2. Tuberculosis of the Serous Membranes. 

General Serous Membrane Tuberculosis (Polyorrhomenitis). —The 
serous membranes may bo chiefly involved, simultaneously or consecutively, 
presenting a distinctive and readily recognizable clinical type of tuberculosis. 
There are three groups of cases. First, those in which an acute tuberculosis 
of the peritonaeum and pleurae occurs rapidly, caused by local disease of the 
tubes in women, or of the mediastinal or bronchial lymph-glands. Secondly, 
cases in which the disease is more chronic, with exudation into both perito¬ 
naeum and pleurae, the formation of cheesy masses, and the occurrence of ulcer¬ 
ative and suppurative processes. Tiddly, there are cases in which the pleuro¬ 
peritoneal affection is still more chronic, the tubercles hard and fibroid, the 
. membranes much thickened, and with little or no exudate. In any one of 
‘these three forms the pericardium may be involved with the pleurae and peri- 

a um. It is important to bear in mind that there may be in these cases 
isceral tuberculosis. 

1 Tuberculosis oe the Pleura.— 1 . Acute tuberculous pleurisy. It is dif¬ 
ficult in the present state of our knowledge to estimate the proportion of 
instances of acute pleurisy due to tuberculosis (see Acute Pleurisy). The 
cases are rarely fatal. Here, too, therWure three groups of cases: (a) Acute 
tuberculous pleurisy with subsequent ehrohic course. (5) Secondary and ter¬ 
minal forms of acute pleurisy (these are not uncommon in hospital practice). 
And (c^ « form of acute tuberculous suppurative pleurisy. A considerable 
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number of the purulent pleurisies, designated as latent and chronic, are 
caused by tubercle bacilli, but the fact is not so widely recognized that there 
is fttiacute, ulcerative, and suppurative disease which may run a very rapid 
eflunte. The pleurisy sets in abruptly, with pain in the side, fever, cough, and 
sometimes with a chill. There may be nothing to suggest a tuberculous pro¬ 
fess, and the subjeet may have a fine physique and come of healthy stock. 
E The subacute and chronic tuberculous pleurisies are morb common. The 
tergest group of cases comprises those with sero-fibrinous effusion. The onset 
RSnsidinus, the true character of the disease is frequently overlooked, and in 
liiSaost every instance there are tuberculous foci in the lungs and in the bron- 
Jpul glands. These are cases in which the termination is often in pulmonary 
tuberculosis or general miliary .tuberculosis. In a few cases the exudate 
becomes purulent. 

i An d, lastly,, there is a chronic ad hesi ve pleuri sy, a primary proliferative 
’forpi whioh ia nf long standing, may loud to very great thickening Of tfalTTfiem- 
brane, and sometimes to invasion of the lung. 

Secondary tuberculous pleurisy is very common. The visceral layer is 
always involved in pulmonary tuberculosis. Adhesions usually form and a 
chronic pleurisy results, which may be simple, but usually tubercles are scat¬ 
tered through the adhesions. An acute tuberculous pleurisy may result from 
direct extension. The fluid may be sero-fibrinous or hemorrhagic, or may 
become purulent. And, lastly, a very common event in pulmonary tubercu¬ 
losis is the perforation of a superficial spot of softening, and the production 
of pyp-pneumothorax. 

The general symptomatology of these forms will be considered under dis¬ 
ease of the pleura. 

Tuberculosis oi’ the Pericabdium. —Miliary tubercles may occur as a 
part of a general infection, but the term is properly limited to those cases 
in which, either as a primary or secondary process, there is extensive disease 
of the membrane. Tuberculosis is not so common in the pericardium as in 
the_pleura and peritonaeum, but it is certainly more common than the litera¬ 
ture would lead us to suppose. George Norris found 82 instances among 
1,780 post mortems in tuberculous subjects. , 

We may recognize four groups of cases: First, those in which the condi¬ 
tion is entirely latent, and the disease is discovered accidentally in individuals 
who have died of other affections or of chronic pulmonary tuberculosis. 

second group, in which the symptoms are those of cardiac insufficiency 
following the dilatation and hypertrophy consequent upon a chronic adhesive 
pericarditis. The symptoms are those of cardiac dropsy, and suggest either 
idiopathic hypertrophy and dilatation, or, if there is a loud blowing systolic 
murmur at die apex, mitral valve disease, either insufficiency or stenosis. 
There are cases of adherent pericardium in which a bruit is heard dkich 
resembles the rumbling presystolie murmur (T. Fisher). The condition of 
adherent pericardium is usually overlooked. 

" In a third group the clinical picture is that of an acute tuberculosis, either 
general or with cerebro-spinal manifestations, which has had its origin from 
the tuberculous pericardium or tuberculous mediastinal lymph-glands. 

A fourth group, with symptoms of acute pericarditis, includes cases in 
which the affection is acute and accompanied with more or less exudation 
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of a aero-fibrinous, haemorrhagic, or purulent character. There majy be 
suspicion whatever of the tuberculous nature of the trouble. 

Tuberculosis of TUB Pebiton^um. —In connection with miliary aid, 
^chronic pulmonary'tuberculosis it is not uncommon to find the peritonaeum* 
studded with small gray granulations. They are constantly present on the 
serous surface of, tuberculous ulcers of the intestines. Apart from these con¬ 
ditions the membrane is often the seat of extensive tuberculous disease, which 
occurs in the following forms: 

(1) Acute miliary tuberculosis with sero-fibrinous or bloody exudation. 

(2) Chronic tuberculosis, characterized by larger growths, which tend to 
. caseate and ulcerate. The exudate is purulent or serotpmulent, and is often 

sacculated* 

(3) Chronic fibroid tuberculosis, which may be subacute from the onset, 
or which may represent the final stage of an acute miliary eruption. The 
tubercles are hard and pigmented. There is little or no exudation, and the 
Sfrous surfaces .axe -matted ,together by adhesions. 

The process may be primary and local, which was the case in 5 of 17 
post mortems. In children the infection appears to pass from the intestines, 
and in adults this is the source in the cases associated with chronic phthisis. 
In women the disease extends commonly from the Fallopian tubes. ..In at 
least 30 or 40 per cent of the instances of laparotomy in this affection reported 
•by gynecologists the infection was from them. The prostate or the sem¬ 
inal vesicles may be the starting-point. In many cases the peritonaeum is 
involved with the pleura and pericardium, particularly with the former 
membrane. 

It is interesting to note that certain morbid conditions of the abdominal 
organs predispose to the development of the disease; thus patients with cirrho¬ 
sis of the liver very often die of an acute tuberculous peritonitis. The fre¬ 
quency with which the condition is met with in operations upon ovarian 
tumors has been commented upon by gynaecologists. Many cases have fol¬ 
lowed trauma of the abdomen. A very interesting feature is the occurrence 
of tuberculosis in hernial sacs. The condition is not very uncommon. In a 
. ^majority of the instances it has been discovered accidentally during the oper- 
v ation for radical cure or for strangulation. In 7 instances the sac alone was 
involved. 

It is generally stated that males are attacked oftencr than females, but 
$'■ in the collected statistics I find the cases to be twice as numerous in females 
i; ' as in males; in the ratio, indeed, of 131 to 60. • 

Tuberculous peritonitis occurs at all ages. It is common in children asso¬ 
ciated with intestinal and mesenteric disease. The incidence is most fre¬ 
quent between the ages of twenty and forty. It may occur in advanced life. 
In one of my cases the patient was eighty-two years' of age. Of 357 cases 
collected by me from the literature, there were under ten years, 27; between 
ten and twenty, 75; from twenty to thirty' 87; between' thirty and forty, 71; 
from forty to fifty,'61; from fifty to sixty, 19; from sixty to seventy, 4; 
above seventy, 2. In America it is more common in the negro than in the 
white race. More blacks than whites, 77 to 70,' were admitted to the Johns 
Hopkins Hospital (Hamman). 

Symptoms. —In certain special features the tuberculous varies consider- 
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ably from other forms of peritonitis. It presents a symptom-complex of 
extraordinary diversity. 

In the first place, the process may be latent and met with accidentally 
in the operation for hernia or for ovarian tumor. The acute onset is not 
uncommon. Four cases in our records were diagnosed appendicitis, two acute 
cholecystitis, and six had symptoms of intestinal obstruction, in two of these 
coming on with great abruptness (Hamman). The cases have been mistaken 
for strangulated hernia. Other cases set in acutely with fever, abdominal 
tenderness, and the symptoms of ordinary acute peritonitis. Cases with a 
i.slow onset, abdominal tenderness, tympanites, and low continuous fever are 
'often mistaken for typhoid fever. 

Ascites is frequent, but the effusion is rarely large. It is sometimes luem- 
Orrhagic. In this form the diagnosis may rest between an acute miliary 
cancer, cirrhosis of tire liver, and a chronic simple peritonitis—conditions 
Which usually offer no special difficulties in differentiation. A most impor¬ 
tant point is the simultaneous presence of a pleurisy. The tuberculin test 
may be used. Tympanites may be present in the very acute cases, when it 
is due to" loss of tone in the intestines, owing to inflammatory infiltration; or 
it may occur in the old, long-standing cases when universal adhesion has taken 
place between the parietal and visceral layers. Fever is a marked symptom 
in the' acute cases, and the temperature may reach 103° or 104°. In many 
instances the fever is slight. In the more chronic cases subnormal tempera¬ 
tures are common, and for days the temperature may not rise above 97°, and 
the morning record may be as low as 95.5°. An occasional symptom is pig¬ 
mentation of the skin, which in some eases has led to the diagnosis of Addi¬ 
son’s disease. A striking peculiarity of tuberculous peritonitis is the fre¬ 
quency with which the condition either simulates or is associated with tumor. 
This may be: 

(а) Omental, due to .puckering and rolling of this membrane until it 
forms an elongated firm mass, attached to the transverse colon and lying 
athwart the upper part of the abdomen. This cord-like structure is. found 
also with cancerous peritonitis, but is much more common in tuberculosis. 
Gairdner has called special attention to this form of tumor, and in children 
has seen it undergo gradual resolution. A resonant percussion note may 
sometimes be elicited above the mass. Though usually situated near the 
umbilicus, the omental mass may form a prominent tumor in the right iliac 
region. 

(б) Sacculated exudation, in which the effusion is limited and confined 
by adhesions between the coils, the parietal peritonaeum, the mesentery, and 
the abdominal or pelvic organs. This encysted exudate is most common in 
the middle zone, and has frequently been mistaken fo r ovarian tumor. It may 
occupy the entire anterior portion of the peritonaeum, or there may be a more 
limited saccular exudate on one side or the other. Within the pelvis it is 
associated with disease of the Fallopian tubes. Eighteen cases in the gyneco¬ 
logical wards (J. H. H.) were operated upon for pyosalpinx (Hamman). 

(c) In rare cases the tumor formations may be due to great retraction 
or thickening of the intestinal coils. The small intestine is found short¬ 
ened, the walls enormously thickened, and the entire coil may form a firm 
knot close against the spine, giving on examination the idea of a solid jnass. 
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Not the small intestine only, but the entire bowel from the auoaenum w 
rectum, has been found forming such a hard nodular tumor. 

(d) Mesenteric glands, which occasionally form very large, tumonja* 
masses, more commonly found in children than in adults. This conditpK 
may be confined to the abdominal glands. Ascites may coexist. The coofij 
tion must be distinguished from that in children, in which) with ascites' 4 ® 
tympanites—sometimes both—there can be felt irregular nodular masses, dij| 
to large caseous formations between the intestinal coils. No doubt in a con¬ 
siderable number of cases of the so-called tabes mesenterica, particularly in 
those with enlargement and hardness of the abdomen—the condition which 
the French call can-eau —there is involvement also of the peritonaeum. 

The diagnosis of these peritoneal tumors is sometimes very difficult. The 
omental mass is a loss frequent source of error than any other; but, as already 
mentioned, a similar condition may occur in cancer. The most important 
problem is the diagnosis of the saccular exudation from ovarian tumor. In 
fully one-third of the recorded cases of laparotomy in tuberculous peritonitis, 
the diagnosis of cystic ovarian disease had been made. The most suggestive 
points for consideration are the history of the patient and the evidence of 
old tuberculous lesions. The physical condition is not of much help, as in 
many instances the patients have been robust and well nourished.. Irregular 
febrile attacks, gastro-intestinal disturbance, and pains are more common 
in tuberculous disease. Unless inflamed there is usually not much fever with 
ovarian cysts. Thejocaljigns. are very deceptive, and in certain cases have 
conformed in every particular to those of cystic disease. The outlines in sac¬ 
cular exudation are rarely, so well defined. The position and form may be 
variable, owing to alterations in the size of the coils of which in parts the 
walls are composed. Nodular cheesy masses may sometimes be felt at the 
periphery. Depression of the vaginal wall is mentioned as occurring in 
encysted peritonitis; but it is also found in ovarian tumor. Lastly, the con¬ 
dition of the Fallopian tuboB, of the lungs and the pleura;, should be thor¬ 
oughly examined. The association of salpingitis with an ill-defined anoma¬ 
lous mass in the abdomen should arouse suspicion, as should also involvement 
of the pleura, the apex of one lung, or a testis in the male. 

iw. Pulmonary Tuberculosis ( Phthisis, Consumption). 

Three clinical groups may be conveniently recognized: (1) tuber.culo- 
pneumoryfi phthisis —acute phthisis; (2) chronic ulcerative phthisis; and (3) 
fibroid phthisis. 

According to the mode of infection there are two distinct types of lesions: 

(a) When the bacilli reach the lungs through the blood-vessels or lym¬ 
phatics the primary lesion is usually in the tissues of the alveolar walls, in 
the capillary vessels, the epithelium of the air-cells, and in the connective- 
tissue framework of the septa. The irritation of the bacilli produces, within 
a few days, the small, gray miliary nodules, involving several alveoli and con¬ 
sisting largely of round, cuboidal, uninuclear epithelioid cells. Depending 
upon the number of bacilli which reach the lung in this way, either a localized 
or a general tuberculosis is excited. The tubercles may be uniformly scat- 
* tered through both lungs and form a part of a general miliary tuberculo- 
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B they may be confined to the lungs, or even in great part to one lung, 
inges which the tubercles undergo have already been referred to. The 
stages may be: (1) Arrest of the process of cell division, gradual 
9 of the tubercle, and ultimately complete fibroid transformation. 
■Sfiatioa-of the centre of the tubercle, extension at the periphery by 
ation of the epithelioid and lymphoid cells, so that the individual 
tubercles or small groups become confluent and form diffuse areas which 
undergo caseation and softening. (3) Occasionally as a result of intense 
infection of a localized region through the blood-vessels the tubercles are 
thickly set. The intervening tissue becomes acutely inflamed, the air-cells 
are filled with the products of a desquamative pneumonia, and many lobules 
are involved. 

(6) When the bacilli reach the lung through the bronchi—inhalation or 
aspiiatiaa-iuberculosis—the picture differs. The smaller bronchi anil bron¬ 
chioles are more extensively affected; the process is not confined to single 
groups of alveoli, but has a more lobular arrangement, and the tuberculous 
masses from the outset are larger, more diffuse, and may in some cases involve 
an entire lobe or the greater part of a lung. It is in this mode of infection 
that wo see the characteristic peri-bronchial granulations and the areas of 
the so-called nodular broncho-pneumonia. These broncho-pneumonic areas, 
with on the one hand caseation, ulceration, and cavity formation, and on the 
other sclerosis and limitation, make up the essential elements in the anatom¬ 
ical picture of tuberculous phthisis. 

1. Acute Pneumonic Tuberculosis of the Lungs. 

This form, known also by the name of galloping consumption, is met with 
both in children and adults. In the former many of the cases are mistaken 
for simple broncho-pneumonia. 

Two .types may be recognized, the pneumonic and broncho-pneumonic. 
The Pneumonic Form.—In the pneumonic form one lobe may be involved, 
or in some instances an entire lung. The organ is heavy, the affected portion 
airless; the pleura is usually covered with a thin exudate, and on section the 
picture resembles closely that of ordinary hepatization. The fallowing is an 
extract from the post-mortem report of a case in which death occurred twenty- 
nine days after the onset of the illness, having all the characters of an acute 
pneumonia: “Left lung weighs 1,500 grammes (double the weight of the 
other organ) and is heavy and airless, crepitant only at the anterior margins. 
Section shows a small cavity the size of a'walnut at the apex, about which 
are scattered tubercles in a consolidated tissue. The greater part of the lung 
presents a grayish-white appearance due to the aggregation of tubercles which 
in some places have a continuous, uniform appearance, in others are sur¬ 
rounded by an injected and consolidated lung-tissue. Toward the margins of 
the lower lobe strands of this firm reddish tissue separate' amende, dry areas. 
There are in the right lung three or four small groups of tubercles but no 
caseous masses. The bronchial glands are not tuberculous.” Here the intense 
local infection was due to the small focus at the apex of the lung, probably an 
aspiration process. 

Only the most careful inspection may reveal the presence of miliary tuber¬ 
cles, or the attention may be arrested by the detection of tubercles in the other 
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lung or in the bronchial glands. The jgiflcessLmay, involve only one.lobe. 
There may be older aTefls which are of a peculiarly yellowish-white.>color and 
distinctly caseous. The most remarkable picture is presented by .eases of this 
kind in which the disease lasts for some months. A lobe or aa-antira*lung 
may be enlarged, firm, airless throughout, and converted into a dry, yellowish- 
white, cheesy substance. Cases are met with in which the entire lung frQjte 
apex to base is in this condition, with perhaps only a small, narrow areaW ' 
air-containing tissue on the margin. More commonly, if the case has lastly, 
for two or three months, rapid softening has taken place at the apex withf 
extensive cavity formation. 

Males are much more frequently attacked than females. Of my series of 
15 cases, 11 were in males. The onset was acute in 13, with a chill in 9. Ba¬ 
cilli were found in the sputum in one case as early as the fourth day. Fraenkel 
and Troje believe that the cases are of bronchogcnous origin, due to infection 
from a small focus somewhere in the lung. They found tubercle bacilli alone 
in 11 of their 12 cases. Tendeloo reports a fatal case on the sixth day, and 
regards the infection as sometimes hematogenous. 

Symptoms.— The attack sets in abruptly with a chill, usually in an indi¬ 
vidual who has enjoyed good health, although in many cases the onset has 
been preceded by T exposure to cold, or there have been debilitating circum¬ 
stances. .'The temperature rises rapidly after the chill, there are .pain in the 
side, and cough, with at first mucoid, subsequently rusty-colored expectora¬ 
tion which may contain tubercle bacilli. The dyspnoea may become extremo 
and the patient may have suffocative attacks. The physical examination shows 
involvement of one lobe or of one lung, with signs of consolidation, dulness, in¬ 
creased fremitus, at first feeble or suppressed vesicular murmur, tend subse¬ 
quently well-marked bronchial breathing. The upper or lower lobe may be 
involved, or in some cases the entire lung. 

At this time, as a rule, no suspicion enters the mind of the practitioner 
that the case is anything but one of frank lobar pneumonia. Occasionally 
there may be suspicious circumstances in the history of the patient or in his 
family; but, as a rule, no stress is laid upon them in view of the intense and 
characteristic«mode of onset. Between the eighth and tenth day, instead 
of the expected crisis, the condition becomes aggravated, the temperature is 
irregular, and the pulse more rapid. There may be sweating, and the expec¬ 
toration becomes muco-purulent and greenish in color—a point of special 
importance, to which Traube called attention. Even in the second or third, 
week, with the persistence of these symptoms, the physician tries to console 
himself with the idea that the case is one of unresolved pneumonia, and that 
all will yet be well. Gradually, however, the severity of the symptoms, the 
presence of physical signs indicating softening, the existence of elastic tissue 
^and tubercle bacilli in the sputa present the mournful proofs that the case is 
one of acute pneumonic phthisis. Death may occur on the sixth day, as in 
a case of Tendeloo. The earliest death in my series was on the thirteenth day. 
A majority of the cases drag on, and death does not occur until the third 
month. In a few cases, even after a stormy onset and active course, the symp¬ 
toms subside and the patient passes into the chronic stage. 

Duewosis.—Waters, of Liverpool, who gave an admirable description of 
.these cases, called attention to the difficulty in distinguishing them from ordi- 
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nary pneumonia. Certainly the mode of onset affords no criterion whatever. 
,A healthy, robust-looking young Irishman, a eab-driVer, who had been kept 
waiting on a cold, blustering night until three in the morning, was seized the 
next afternoon with a violent chill, and the following day was admitted to 
my wards at the University Hospital, Philadelphia. He was made the sub¬ 
ject of a clinical lecture on the fifth day, when there was absent no single 
feature in history, symptoms, or physical signs of acute lolJar pneumonia of 
the right upper lobe. It was not until ten days later, when bacilli were found 
in his expectoration, that we were made aware of the true nature of the case. 
IJajpw.of no criterion by which cases of this kind can be distinguished in the 
early stage. A point to which Traube called attention, and which is also 
referred to as important by IHrard and Cornil, is the.absence of breath-sounds 
in the consolidated region; but this, I am sure, does not hold good in all cases. 
The tubular breathing may be intense and marked as early as the fourth day; 
and again, how common it is to have, as one of the earliest and most suggestive 
symptoms of lobar pneumonia, suppression or enfeeblement of the vesicular 
murmur 1 In many eases, however, there are suspicious circumstances in the 
onset: the patient has been in bad health, or may have had previous pulmo¬ 
nary trouble, or there are recurring chills. Careful examination of the sputa 
and a study of the physical signs from day to day can alone determine the 
true nature of the case. In one of my cases the bacilli were found on the 
fourth day. A point of some moment is the character of the fever, which 
in true pneumonia is more continuous, particularly in severe cases, whereas 
in this form of tuberculosis remissions of 1.5° or 2° are not infrequent. 

Acute tuberculous broncho-pneumonia is more common, particularly in 
children, and forms a majority of the eases of phthisis fiorida, or “ galloping 
consumption.” It is an acute caseous broncho-pneumonia, starting in the 
smaller tubes, which become blocked with a cheesy substance, while the air- 
cells of the lobule are filled with the products of a catarrhal pneumonia. In 
the early stages the areas have a grayish-red, later an opaque-white, caseous 
appearance. By the fusion of contiguous masses an entire lobe may be ren¬ 
dered nearly solid, but there can usually be seen between the groups areas of 
crepitant air tissue. This is not an uncommon picture in the acute phthisis 
of adults, but it is still more frequent in children. The following is an ex¬ 
tract from the post-mortem report of a case on a child aged four months, 
who died in the sixth week of illness: “ On section, the right upper lobe 
is occupied with caseous masses from 5 to 12 mm. in diameter, separated 
from each other by an intervening tissue of a deep-red color. The bronchi are 
filled with cheesy substance. The middle and lower lobes are studded with 
tubercles, many of which are becoming caseous. Toward the diaphragmatic 
surface of the lower lobe there is a small cavity the size of a marble. The 
left lung is more crepitant and uniformly studded with tubercles of all sizes, 
some as large as peas. The bronchial glands are very large, and one contains 
a tuberculous abscess.” 

There is a form of tuberculous aspiration pneumonia, to which Baumler 
has called attention, occurring as a sequence of hjemoptysis, and due to the 
aspiration of blood and the contents of pulmonary cavities into the finer tabes. 
There are fever, dyspncea, and signs of a diffuse broncho-pneumonia, some 
of these cases run a very rapid course, and are examples of galloping consump- 
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tion following haemoptysis. This accident may occur not only early 
disease, but may follow haemorrhage in a well-marked pulmonary tubereplaflBgj 
In children the enlarged bronchial glands usually surround the rooi^g^ 
the lung, and even pass deeply into the substance, and the lobules are oJ9| 

involved by direct contact. jg®| 

In other casps the caseous broneho-pneumonia involves groups of ayjgtp 
or lobules in different portions of the lungs, more commonly at both : a|WB| 
forming areas from 1 to 3 cm. in diameter, The size of the mass depeil^v 
largely upon that of the bronchus involved. There are cases Which probaHjr 
should come in this category* in which, with a history of an acute illness of 
from four to eight weeks, the lungs are extensively studded with large gray 
tubercles, ranging in size from 5 to 10 mm. Tn some instances there are 
cheesy masses the size of a cherry. All of these arc grayish-white in color, 
distinctly cheesy, and between the adjacent ones, particularly in the lower 
lobe, there may be recent pneumonia, or the condition of lung which has been 
termed splenization. I n a case of this kind at the Philadelphia Hospital jleath 
plptw nhnnf ttip piq ht.h week from the abrupt onset of the illness, with 
hnmorrhage. There were no extensive areas of consolidation, but the cheesy 
nodules were uniformly scattered throughout both lungs. No softening had 
taken plticG. 

Secondary infections are not uncommon; but Prudden was able to show 
that the tubercle bacillus could produce not only distinct tubercle nodules, 
but also the various kinds of exudative pneumonia, the exudates varying in 
appearance in different cases, which phenomena occurred absolutely without 
the intervention of other organisms. The fact that these latter had not sub¬ 
sequently crept in was shown by cultures at the autopsy on the affected animal. 

Symptoms. —The symptoms of acute broncho-pneumonic phthisis are very 
variable. In adults the disease may attack persons in good health, but over-' 
worked or “run down” from any cause. Hemorrhage initiates the attack 
in a few cases. There may be repeated chills; the temperature is high, the 
pulse rapid, and the respirations are increased. The loss of flesh and strength 
is very striking. 

The physical signs may at first be uncertain and indefinite, but finally 
there are areas of impaired resonance, usually at the apices; the breath- 
sounds are harsh and tubular, with numerous rales. The. s put a may early 
show e lastic tiss ue and t ubercle baci lli. In the acute cases, within three weeks, 
the patient may be in a marked typhoid state, with delirium, dry tongue, and 
high fever. Death may occur within three weeks. In other cases the onset 
is severe, with high fever, rapid loss of flesh and strength, and signs of exten¬ 
sive unilateral or bilateral disease. Softening takes place; there are sweats 
phllla , and progressive emaciation, and all the features of phthisis florida 
Six or eight weeks later the patient may begin to improve, the fever lessens 
the general symptoms abate, and a case which looks as if it would certainly 
terminate fatally within a few weeks drags on and becomes chronic. 

In children the disease most commonly follows the infectious diseases, 
particularly measles and whooping-cough.* The profession is gradually recog- 
nixing the fact that a majority of all such cases are tuberculous. At least 


* “ Tunis convulsive vestibulum tabis " (Willis). 
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■ ie tuberculous broncho-pneumonias may bo recognized. In 
is taken ill suddenly while teething or during convales- 
the temperature rises -rapidly, the cough is severe, and 
of consolidation at one or both apices with rales. Death 
few days, and the lung shows areas of broneho-pncumonia, 
nd there scattered opaque grayish-yellow nodules. Macro- 
tion- does not look tuberculous, but-histologically inllmry 
icilli may be found. Tubercles are usually present in the 
broncHiaFglahds, but Hio appearance of the bronchorpiumiivonia »»«y ^ ex¬ 
c eedingly deceptiv e, and it may require careful microscopical examination to 
determine its tuberculous character. The second group is represented by the 
case of-the child previously quoted, which died at the sixth week with the 
ordinary jgymptoms of severe broncho-pncumouia. And the third group is 
that in which, cfurlng^tbe convaTcscencc from an infectious disease, the child 
is taken ill with fever, cough, and shortness of breath. The severity of the 
symptoms abates within the first fortnight; but there is loss of flesh, the gen¬ 
eral condition is bad, and the physical examination shows the presence of 
scattered riles throughout the lungs, and here and there areas of defective 
resonance. The child has sweats, the fever becomes hectic in character, and 
in many cases the clinical picture gradually passes into that of chronic 
phthisis. 

2. Chronic Ulcerative Tuberculosis of the Lungs. 


TJnder this heading may be grouped the great majority of cases of pul¬ 
monary tuberculosis, in which the lesions proceed to ulceration and softening, 
and ultimately produce the well-known picture of chronic phthisis. At first 
a strictly tuberculous affection, it ultimately becomes, in a majority of cases, 
a mixed disease, many of the most prominent symptoms of which are due to 
septic infection from purulent foci and cavities. 

Morbid Anatomy.—Inspection of the lungs in a case of chronic phthisis 
shows a remarkable variety of lesions, comprising nodular tubercles, diffuse 
tuberculous infiltration, caseous masses, pneumonic areas, cavities of various 
sizes, with changes in the pleura, bronchi, and bronchial glands. 

1. The Distribution of the Lesions. —For years it has been recognized 
that the most advanced lesions are at the apices, and that the disease pro¬ 
gresses downward, usually more rapidly in one of the lungs. This general 
statement, which has passed current in the text-books ever since the masterly 
description of Laennec, has been carefully elaborated by Kingston Fowler, 
who finds that the disease in its onward progress through the lungs follows, 
in a majority of the cases, distinct routes. In the upper lobe the primary 
lesion is not, as a rule, at the extreme apex, but from an inch to an inch and 
a half below the summit of the lung, and nearer to the posterior and external 
borders. The lesion here tends to spread downward, probably from inhala¬ 
tion of the virus, and this -accounts for the frequent circumstance that exami¬ 
nation behind, in the supra-spinous fossa, will give indications of disease before 
any evidences exist at the apex in front. Anteriorly this initial focus corre¬ 
sponds tb a spot just below the centre of the clavicle, and the direction of 
extension in front is along the anterior aspect of the upper lobe, along a line 
running about an inch and a half from the inner ends of the first, second. 
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and third interspaces. . A second less common site of the primary leshWin 
the apex “ corresponds bn the chest wall with the first and second intfirs®es 
below the outer third of the clavicle.” The extension is downward, sdTpat 
the outer part of the upper lobe is chiefly involved. 

In the middle lobe of the right lung the affection usually follows disease 
of the upper lofye on the same side. In the involvement of the lower lobe 
the first secondary infiltration is about an inch to an inch and a half 
the posterior extremity of its apex, and corresponds on the chest watt J 
jspot opposite the fifth dorsal spine. This involvement is of the great 
Iportance clinically, as “ in the great majority of cases, when the physical i 
lpf the disease at the apex are sufficiently definite to allow of the diagnosis 
phthisis being made, the lower lobe is already affected.” Examination, there-' 1 
lore, should be made carefully of this posterior apex in all suspicious cases. 
In this situation the lesion spreads downward and laterally along the line 
of the interlobular septa, a line which is marked by the vertebral border 
of the scapula, when the hand is placed on the opposite scapula and the 
elbow raised above the level of the shoulder. Once, present in an apex, the 
disease usually extends in time to the opposite upper lobe; but not, as a 
rule, until the apex of the lower lobe of the lung first affected has been 
attacked. 

Of 427 cases above mentioned, the right apex was involved in 172, the 
left in 130, both in 111. 

Lesions of the base may be primary, though this is rare. Percy Kidd 
makes the pr oportio n of ^ basic, to apical-phthisis 1 to 500, a smaller number 
than existed in my series. In very chronic cases there may be arrested lesions 
at the apex and more recent lesions at the base. 

2. SUMMAUY OF THE LESIONS IN ChKONIC UlCEBATIVE PlITHISIS.— 
(a) Miliary. Tubercles .—They have one of two distributions: (1) A dissemi¬ 
nation duo to aspiration of tuberculous material, the tubercles being situated 
in the air-cells or the walls of the smaller bronchi; (2) the distribution due 
to dissemination of tubercle bacilli by the lymph current, the tubercles being 
scattered about the old foci in a radial manner—the secondary crop of Laen- 
nec. Much more rarely there is a scattered dissemination from infection here 
and there of the smaller vessels, the tubercles then being situated in the vessel 
walls. Sometimes, in cases with cavity formation at the apex, the greater 
part of the lower lobes presents many groups of firm, sclerotic, miliary tuber¬ 
cles, which may indeed form the distinguishing anatomical feature—a chronic 
miliary tuberculosis. 

(6) Tuberculous Broncho-pneumonia .—In a large proportion of the cases 
of chronic phthisis the terminal bronchiole is the point of origin of the process, 
consequently we find the smaller bronchi and their alveolar territories blocked 
with the accumulated products of inflammation in all stages oi.jweation. 
At an early period a cjoss-section of an arc&jjf tuberculous broncho-pneumonia 
giy& the most characteristic appearance. The central bfonchibleTs 'seen as 
a small orifice, or it is plugged with cheesy contents, while surrounding it is 
a caseous nodule, the so-called peribronchial tubercle. The longitudinal sec¬ 
tion has a somewhat dendritic or foliaccous appearance. The condition of the 
picture depends much upon the slowness or rapidity with which the process 
has advanced. The following changes may occur: 
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Uieeration .—When the caseation takes place rapidly or ulceration occurs 
in the bronchial wall, the mass may break down and form a small cavity. 

Sclerosis .—In other instances the process is more chronic, and fibroid 
changes gradually produce a sclerosis of the affected area. The sclerosis may 
he confined to the margin of the mass, forming a limiting capsule, within 
which is a uniform, firm, cheesy substance, in which lime salts are often 
deposited. This represents the healing of one of these areas of caseous 
broncho-pneumonia. It is only, however, when complete fibroid transforma¬ 
tion or calcification has occurred that we can really speak of healing. In 
many instances the colonies of miliary tubercles about these masses show 
that the virus is still active in them. Subsequently, in ulcerative processes, 
these calcareous bodies—lung-stones, as they are sometimes called—may be 
expectorated. 

(c) Pneumonia .—An important though secondary place is occupied by 
inflammation of the alveoli surrounding the tubercles, which become filled with 
epithelioid cells. The consolidation may extend for some distance about 
the tuberculous foci and unite them into areas of uniform consolidation. 
Although in some instances this inflammatory process may be simple, in 
others it is undoubtedly specific. It is excited by the tubercle bacilli and is 
a manifestation of their action. It may present a very varied appearance; 
in some instances -resembling closely ordinary red hepatization, in others 
being more homogeneous and infiltrated, the so-called infiltration tuberculeuse 
of Laannec. In other cases the contents of the alveoli undergo fatty degen¬ 
eration, and appear on the cut surface as opaque white or yellowish-white 
bodies. In early phthisis much of the consolidation is due to this pneumonic 
infiltration, which may surround for some distance the smaller tuberculous 
foci. 

(d) Cavities .—A vomica is a cavity in the lung tissue, produced by necro¬ 
sis and ulceration. The process usually begins in the wall of the bronchus in 
a tuberculous area. Dilatation is produced by retained secretion, and necrosis 
and ulceration of the wall occur with gradual destruction of the contiguous 
tissues. By extension of the necrosis and ulceration the cavity increases, con¬ 
tiguous ones unite, and in an affected region there may be a series of small 
excavations communicating with a bronchus. In nearly all instances the pro-, 
cess extends from the bronchi, though it is possible for necrosis and softening 
to take place in the centre of a caseous area without primary involvement of 
the bronchial wall. Three forms of cavities may be recognized. 

The fresh ulcerative, seep in acute phthisis, in which there is no limiting 
membrane, but the walls are made up of softened, necrotic, and caseous 
masses. .A small vomica of this sort, situated just beneath the pleura, may 
rupture and cause pneumothorax. In cases of acute tuberculo-pneumonic 
phthisis they may be large, occupying the greater portion of the upper lobe. 
In the chronic ulcerative phthisis, cavities of this sort are invariably present 
in those portions of the lung in which the disease is advancing. At the 
apex there may be a large old cavity with well-defined walls, while at the 
anterior margin of the upper lobes, or in the apices of the lower lobes, there 
are recent ulcerating cavities communicating with the bronchi. 

Cavities with Well-defined Walls .—A majority of the cavities in the 
chronic form of phthisis have a well-defined limiting membrane, the inner 
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surface of which constantly produces pus. The walls are crossed By ,t 
ultB which represent remnants of bronchi and blood-vessels. Even the « 
with the well-defined walls extend gradually by a slow necrosis and deaj 
tion of the contiguous lung tissue. The, contents are usually purulent,, 
ilar in character to the grayish nummular sputa coughed up by phthnj 
patients. Not infrequently the membrane is vascular or it may be hof 
rhagic. Occasionally, when gangrene has occurred in the wall, the con* 
are horribly foetid. These cavities may occupy the greater portion of 
apex, forming an irregular series which communicate with each othe& 
with the bronchi, or the entire upper lobe except the anterior margin^ 
be excavated, forming a tliin-walled cavity. In rare instances the proeasA 
proceeded to total excavation of the lung, not a remnant of which rental 
except perhaps a narrow strip at the anterior margin. In a case of this hind,. , 
in a young girl, the cavity held 40 fluid ounces, in another 42 ounces, v 

Quiescent Cavities. —When quite small and surrounded by dense cicatricial 
tissue communicating with the bronchi they form the cicatrices fistuleuses of . 
Laennec. Occasionally one apex may be represented by a series of these small 
cavities, surrounded by dense fibrous tissue. The lining membrane of these 
old cavities may bo quite smooth, almost like a mucous membrane. Cavities 
of any size do not heal completely. _ 

Cases are often seen in which it has been supposed that'a cavity has healed; 
but the signs of excavation are notoriously uncertain, and there may be pec¬ 
toriloquy and cavernous sounds with gurgling resonant r&les in an area of 
consolidation close to a large bronchus. 

In the formation of vomica! the blood-vessels gradually become closed by 
an obliterating inflammation. They are the last structures to yield and may 
be completely exposed in a cavity, even when the circulation is still going on 
in them. Unfortunately, the erosion of a large vessel which has not yet been 
obliterated is by no means infrequent, and causes profuse and often fatal haem¬ 
orrhage. Another common event is the formation of aneurisms on the arte¬ 
ries running in the walls of cavities. These may be small, bunch-like dilata¬ 
tions, or they may form sacs the size of a walnut or even larger. Rasmussen, 
Douglas Potfell, and others have called attention to their importance in haem- 
optysis, under which section they are dealt with more fully. 

And, finally, about cavities of all sorts, the connective tissue grows, tend¬ 
ing to limit their extent. The thickening is particularly marked beneath the 
pleura, and in chronic cases an entire apex may be converted into a mass of 
fibrous tissue, enclosing a few small cavities. _ , , 

(e) Pleura. —Practically, in all cases of chronic phthisis the pleura is in¬ 
volved. Adhesions take place which may be thin and readily tom, or dense 
and firm, uniting layers of from 2 to 5 mm. in thickness. This pleurisy may 
be simple, but in many cases it is tuberculous, and miliary tubercles or case¬ 
ous masses are seen in the thickened membrane. Effusion is not at all infre¬ 
quent, either serous, purulent, or hajmorrhagic. Pneumothorax is a common 

accident. ' , 

(f) Changes in the smaller bronchi control the situation in the early stages 
of tuberculous phthisis, and play an important role throughout the disease. 
The process very often begins in the walls of the smaller tubes and leads to 
caseation, distention with products of inflammation, and broncho-pneumonia 
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lobules. In many cases the visible implication of the bronchus is an 
on upward of a process which has begun in the smallest bronchiole, 
ivolvement weakens the wall, leading to bronchiectasis, not an uncom- 
ent in phthisis. The mucous membrane of the larger bronchi, which is 
involved in a chronic catarrh, is more or less swollen, and in some 
ulcerated. Besides these specific lesions, they may be the sent, espe- 
in children, of inflammation due to secondary invasion,.most frequently 
micrococcus lanceolatus, with the production of a broncho-pneumonia. 
) The bronchial glands, in the more acute cases, are swollen and 
Us. Miliary tubercles and caseous foci are usually present. In cases 
ic phthisis the caseous areas are common, calcification may occur, 
f infrequently purulent softening. 

\hj ’Changes in the other Organs. —Of these, tuberculosis is the most com- 
hton.' In my series of autopsies the brain presented tuberculous lesions in 31, 
the spleen in 33, the liver in 12, the kidneys in 32, the intestines in G5, and 
the pericardium in 7. Other groups of lymphatic glands besides the bron¬ 
chial may be affected. 

Amyloid change is frequent in the liver, spleen, kidneys, and mucous mem¬ 
brane of the intestines. The liver is often the scat of extensive fatty infiltra¬ 
tion, which may cause marked enlargement. The intestinal tuberculosis 
occurs in advanced cases and is responsible in great part for the troublesome 
diarrhoea. 


j Endocarditis is not very uncommon, and was present in 12 of my post 
mortems and in 27 of Percy Kidd’s 500 cases. Tubercle bacilli have been 
found in the vegetations. Tubercles may be present on the endocardium, 
particularly of the right ventricle. 

The larynx is frequently involved, and ulceration of the vocal cords and 
destruction of the epiglottis are not at all uncommon. 

Modes of Onset.—We have already seen that tuberculosis of the lungs 
may occur as the chief part of a general infection, or may set in with symp¬ 
toms which closely simulate acute pneumonia. In the ordinary type of pul¬ 
monary tuberculosis the invasion is gradual and less striking, but presents 
an extraordinarily diverse picture, so that the practitioner is often led into 
error. Among the most characteristic modes of onset are the following: 

(a) Latent Types. —It is probable that many slight, ill-defined ailments 
are due to a local unrecognized tuberculosis of the lung. In the history of 
cases of phthisis such attacks are not infrequently mentioned. 

The disease makes considerable progress before there are serious symp¬ 
toms to arouse the attention of the patient. In workingmen the disease may 
even advance to excavation of an apex before they seek advice. It is not a 
little remarkable how slight the lung symptoms may have been. 

The symptoms may be masked by the existence of serious disease in other 
organs, as in the peritonaeum, intestines, or bones. 

(b) With .Symptoms of Dyspepsia and Anamia. —The gastric mode of 
onset is very common, and the early manifestations may be great irritability 
of. ihejstomach .with vomiting or a type of acid dyspepsia with eructations. 
In young girls (and in children) with this dyspepsia there is very frequently 
a pronounced chloro-anaemia, and the patient complains of palpitation of the 
heart, increasing weakness, slight afternoon fever, and amenorrheea. 
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(c) In a considerable number of eases the onset of pulmonary tuberculo¬ 
sis is with-symptems which suggest nyilarial fever. The patient has repeated 
paroxysms of chills, fevers, and sweats, which may recur with great regular¬ 
ity. In districts in which intermittents prevail there is no more common 
mistake than to confound the initial rigors of pulmonary tuberculosis with 
malaria. 

(d) Onset with Pleurisy. —The first symptoms may be a dry pleurisy over 
an apex, with persistent friction murmur. In other instances the pulmonary 
symptoms have followed an attack of pleurisy with effusion. The exudate 
gradually disappears, but the cough persists and the patient becomes fever¬ 
ish, and gradually signs of disease at one apex become manifest. About one- 
third of all cases of pleurisy with effusion subsequently have pulmonary 
tuberculosis. 

(e) With Laryngeal Symptoms. —The primary localization may be.in the 
larynx, though in a majority of the instances in which huskiness and laryn¬ 
geal symptoms, are the first noticeable features of the disease there are doubt¬ 
less foci already existing in the lung The group of cases in which for many 
months throat and larynx symptoms precede the graver manifestations of pul¬ 
monary phthisis is a very important one. 

(/) Onset with Uaimoptysis. —Frequently the very first symptom of the 
disease is a brisk hemorrhage from the lungs, following which the pulmonary 
symptoms may come on with great rapidity. In other cases the haemoptysis 
recurs, and it may bo months before the symptonjs become well established. 
In a majority of these cases the local tuberculous lesion exists at the date of 
the haemoptysis. 

(g) With Tuberculosis of the Cervico-axillary Glands. —Preceding the 
onset of pulmonary phthisis for months, or even for years, the lymph-glands 
of the neck or of the neck and axilla of one side may be enlarged. These cases 
are by no means infrequent, and they are of importance because of the latency 
of the pulmonary lesions. Nowadays, when operative interference is so com¬ 
mon, it is well to bear in mind that in such patients the corresponding apex of 
the lung may be extensively involved. 

(h) And, lastly, in by far the largest number of all cases the onset is with 
a bronchitis, or, as the patient expresses it, a neglected cold. There has been, 
perhaps, a liability to catch cold easily or the patient has been subject to naso¬ 
pharyngeal catarrh; then, following some unusual exposure, a cough begins, 
which may be frequent and very irritating. The examination of the lungs 
may reveal localized moist sounds at one apex and perhaps wheezing bronchitic 
rales in other parts. In a few cases the early symptoms are often suggestive 
of asthma with marked wheezing and diffuse piping rales. 

Symptoms.—In discussing the symptoms it is usual to divide the disease 
into-three, periods: the.first embracing the time of the growth and develop¬ 
ment of the tubercles; the second, when they soften; and the third, when 
there is a formation of cavities. Unfortunately, these anatomical stages 
can Hot be satisfactorily correlated with corresponding clinical periods, and 
we often find that a patient in the third stage with a well-marked cavity is in 
a far better condition and has greater prospects of recovery than a patient in 
tike first stage with diffuse consolidation. It is therefore better perhaps to 
.disregard them altogether. 
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inoe i i T . Sxmptoms.—Z’ at'ft in the chest may be early and troublesome 
at throughout. It is usually associated with pleurisy, and may be 
.stabbing,in character, and either constant or felt only during cough- 
- Perhaps the commonest situation is in the lower thoracic zone, though 
ome instances it is beneath the scapula or referred to the apex. The 
i may recur at long intervals. Intercostal neuralgia occasionally occurs 
he course of ordinary phthisis. * 

^t Gough is one of the earliest symptoms, and is present in the majority of 
fes from beginning to end. There is nothing peculiar or distinctive about 
. ^.t first dry and hacking, and perhaps scarcely exciting the attention of 
patient, it subsequently becomes looser, more constant, and associated with 
y, muco-purulent expectoration. In the early stages of the disease the 
cough is bronchial in its origin. When cavities have formed it becomes more 
paroxysmal, and is most marked in the morning or after a sleep. Cough is 
not constant symptom, however, and a patient may present himself with 
well-marked excavation at one apex who will declare that he has had little or no 
cough. So, too, there may be well-marked physical signs, dulness and moist 
sounds, without either expectoration or cough. Tn well-established cases the 
nocturnal paroxysms are most distressing and prevent sleep. The cough may 
be of such persistence and severity as to cause vomiting, and the patient 
becomes rapidly emaciated from loss of food—Morton’s cough (1’hlhisiologia, 
1689, p. 101). The laryngeal complications give a peculiarly husky quality 
to the cough, and when erosion and ulceration have proceeded far in the vocal 
cords the coughing becomes much less effective. 

Sput um. —His varies greatly in amount and character at the different 
stages of ordinary phthisis. There are cases with well-marked local signs 
at one apex, with slight cough and moderately high fever, without from day 
to day a trace of expectoration. So, also, there arc instances with the most 
extensive consolidation (caseous pneumonia), and high fever, but without 
enough expectoration to enable an examination for bacilli to be made. Tn the 
early stage of pulmonary tuberculosis the sputum is chiefly catarrhal and has 
a glairy, sago-like ap pearance, due to the presence of alveolar cells which have 
undergone the myeline degeneration. There is nothing distinctive or peculiar 
in this form of expectoration, which may persist for months without indicat¬ 
ing serious trouble. The earliest trace of characteristic sputum may show the 
presence of small grayish or greenish-gray purulent masses. These, when 
coughed up, are always suggestive and should be the portions picked out 
for microscopical examination. As softening comes on, the expectoration 
becomes more profuse and purulent, but may still contain a considerable 
quantity of alveolar epithelium. Finally, when cavities exist, the sputa 
assume the so-called {uiaunular form; each mass is isolated, flattened, 
greenish-gray in color, quite airless, and, when spat into water, sinks to 
the bottom. 

By the microscopical examination of the sputum wc determine whether 
the process is tuberculous, and whether softening has occurred. For tubercle 
bacilli the Ehrlich-Weigert method is the best. The bacilli are seen ns elon¬ 
gated, slightly curved, red rods, sometimes presenting a beaded appearance. 
They are frequently in groups of three or four, but. the number varies consid¬ 
erably. Only one or two may be found in a preparation, or, in some instances. 
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they are so abundant that the entire field is occupied. Repeated examinations 
may be necessary. 

The continued presence of tubercle bacilli in the sputum is an infallible in¬ 
dication of the existence of tuberculosis. 

One or two may possibly be due to accidental inhalation. A number may 
come from a spot of softening 3 by 3 cm. In the nummular sputa of later 
stages the bacilli are very abundant. 

Elastic tissue may be derived from the bronchi, the alveoli, or from the 
arterial coats; and naturally the appearance of the tissue will vary with the 
locality from which it comes. In the examination for this it is not necessary 
to boil the sputum with caustic potash. For years I have used a simple plan 
which was shown to me at the London Hospital by Sir Andrew Clark. This 
method depends upon the fact that in almost all instances- if the sputum is 
spread in a sufficiently thin layer the fragments of elastic tissue can be seen 
with the naked eye. The thick, purulent portions are placed -upon a glass 
plate 15 X 15 cm. and flattened into a thin layer by a second glass plate 
10 X 10 cm. In this compressed grayish layer between the glass slips any 
fragments of elastic tissue show on a black background as grayish-yellow 
spots and can either be examined at once under a low power or the uppermost 
piece of glass is slid along until the fragment is exposed, when it is picked 
out and placed upon the ordinary microscopic slide. Fragments of bread 
and collections of milk-globules may also present an opaque white appearance, 
but with a little practice they can readily be recognized. Fragments of epi¬ 
thelium from the tongue, infiltrated with micrococci, are still more deceptive, 
but the miejoseope at once shows the difference. 

The bronchial elastic tissue forms an elongated network, or two or three 
long, narrow fibres are found close together. From the blood-vessels a some¬ 
what similar form may be seen and occasionally a distinct sheeting is found 
as if it had come from the intima of a good-sized artery. The elastic tissue 
of the alveolar wall is quite distinctive; the fibres arc branched and often 
show the outline of the arrangement of the air-cells. The elastic tissue from 
bronchi or alveoli indicates extensive erosion of a tube and softening of the 
lung-tissue. 

Another occasional constituent of the sputum is blood, which may be pres¬ 
ent as the chief characteristic of the expectoration in haemoptysis or may 
simply tinge the sputum. In chronic cases with large cavities, in addition to 
bacteria, various forms of fungi may be found, of which the aspergillus is the 
most important. Sarcinm may also occur. 

Calcareous Fragments. —Formerly a good deal of stress was laid upon their 
presence in the sputum, and Morton described a phthisis a calculis in pulmoni- 
bus generatis. Bayle also described a separate form of phthisie calculeuse. 
The size of the fragments varies from a small pea to a large cherry. 
As a rule, a single one is ejected; sometimes large numbers are coughed 
up in the course of the disease. They are formed in the lung by the calcifica¬ 
tion of caseous masses, and it is suid ulso occasionally in obstructed bronchi. 
They may come from the bronchial glands by ulceration into the bronchi, and 
there is a case on record of suffocation in a child from this cause. 

The daily amount of expectoration varies. Tn rapidly advancing cases, 
with much cough, it may reach as high as 500 cc. in the day. In cases with 
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foge cavities the chief amount is brought up in the morning. The expcctora- 
Hbhof tuberculous patients usually has a heavy, sweetish odor, and occasion¬ 
ally'it is fetid, owing to decomposition in the cavities. 

. Hemoptysis.—O ne of the most famous of the Hippocratic axioms says, 
“ From a spitting of blood there is a spitting of pus.” ■ The older writers 
thogght that the phthisis was directly due to tho inflammatory or putrefuctivc 
engages caused by the haemorrhage into the lung. Morton, however, in his 
interesting section. Phthisis ah llcemoptue, rather doubted this sequence. 
IffiWiec and Louis, and later in the century Traube, regarded the haemoptysis 
as an evidence of existing disease of the lung. From tho accurate views of 
taonnec and Louis the profession was led away by Graves, and particularly by 
Niemeyer^who held that the blood in the air-cells set up an inflammatory 
prooees, a common termination of which was caseation. Since Koch’s dis¬ 
covery we have learned that many cases in which the physical examination is 
negative show, cither during the period of haemorrhage or immediately after it, 
tubercle bacilli in the sputa, so that opinion lias veered to the older view, 
and we now regard the appearance of haemoptysis as an indication of existing 
disease. In young, apparently healthy persons, cases of hamioptysis may be 
divided into three groups. In the first the bleeding has come on without 
premonition, without overexertion or injury, and there is no family history of 
tuberculosis. The physical examination is negative, and the examination of 
the expectoration at the time of the haemorrhage and subsequently shows no 
tubercle bacilli. Such instances are not uncommon, and, though one may 
suspect strongly the presence of some focus of tuberculosis, yet the individuals 
may retain good health for many years, and have no further trouble. Of the 
386 cases of haemoptysis noted by Ware in private practice, 62 recovered, and 
pulmonary disease did not subsequently occur. 

In a second group individuals in apparently perfect health are suddenly 
attacked, perhaps after a slight exertion or during some athletic exercises. 
The physical examination is also negative, but tubercle bacilli are found some¬ 
times in the bloody sputa, more frequently a few days later. 

In a third set of cases the individuals have been in failing health for a 
month or two, but the symptoms have not been urgent and perhaps not noticed 
by the patients. The physical examination shows the presence of well-marked 
tuberculous disease, and there are both tubercle bacilli and clastic tissue in the 
sputa. 

A very interesting systematic study of the subject of hamioptysis, particu¬ 
larly in its relation to the question of tuberculosis, has been completed in the 
Prussian army by Franz Strieker. During the five years 1890-’95 there were 
900 cases admitted to the hospitals, which is a percentage of 0.045 of the 
strength (1,728,505). Of the cases, in 480 the haemorrhage came on with¬ 
out recognizable cause. Of these, 417 cases, 86 per cent, were certainly or 
probably tuberculous. In only 221, however, was the evidence conclusive. 

In a second group of 213 cases the haemorrhage came on during the mili¬ 
tary exercise, and of these 75 patients were shown to be tuberculous. 

In 118 cases the haemorrhage followed certain special exercises, as in the 
gymnasium or in riding or in consequence of swimming. In 24 cases it 
occurred during the exercise of the voice in singing or in giving command or in 
the use of wind instruments. A very interesting group is reported of 24 cases. 
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in which the haemorrhage followed trauma, either a fall or a blow upon the 
thorax. In 7 of these tuberculosis was positively present, and in 6 other 
cases there was a strong probability of its existence. 

Among the conclusions which Strieker draws the following are the mw* 
important: namely, that soldiers attacked with haemoptysis.without specStt* 
cause are in at least 86.8 per cent tuberculous. In the cases in which the. 
haemoptysis follows the special exercises, etc., of military service, at least 74.® 
per cent are tuberculous. In the cases which come on during swimming or 
as a consequence of direct injury to the thorax about one-half arc not associ¬ 
ated with tuberculosis. 

Heemoptysis occurs in from 60 to 80 per cent of all cases of pulmonary 
tuberculosis. It is more frequent in males than in females. 

In a majority of all cases the bleeding recurs. Sometimes it is a special 
feature throughout the disease, so that a haemorrhagic form has been recog¬ 
nized. The amount of blood brought up varies from a couple of drachms to 
a pint or more. In 69 per cent of 4,125 cases of hemoptysis at the Brompton 
Hospital the amount brought up was under half an ounce. 

A distinction may be drawn between the haemoptysis early in the disease 
and that which occurs in the later periods. In the former the bleeding is 
usually slight, is apt to recur, and fatal haemorrhage is very rare. In these 
cases the bleeding is usually from small areas of softening or from early 
erosions in the bronchial mucosa. In the later periods, after cavities have 
formed, the bleeding is, as a rule, more profuse and is more apt to be fatal. 
Single large haemorrhages, proving quickly fatal, aTe very rare, except in.the 
advanced stages of the disease. In these cases the bleeding comes either from 
an erosion of a good-sized vessel in the wall of a cavity or from the rupture 
of an aneurism of the pulmonary artery. 

The bleeding, as a rule, sets in suddenly. Without any warning the patient 
may notice a warm salt taste and the mouth fills with blood. It may come 
up with a slight cough. The total amount may not be more than a few 
drachms, and for a day or two the patient may spit up small quantities. When 
a large vessel is eroded or an aneurism bursts, the amount of blood brought 
up is large,'and in the course of a short time a pint or two may be expec¬ 
torated. Fatal hemorrhage may occur into a very large cavity without any 
blood being coughed up. The character of the blood is, as a rule, distinctive. 
It is frglhy, mixed with mucus, generally bright red in color, except when 
large amounts are expectorated, and then it may be dark. The sputum may 
remain blood-tinged for some days, or there are brownish-black streaks in it, 
or friable nodules consisting entirely of blood-corpuscles may be coughed up. 
Blood moulds of the smaller bronchi are sometimes expectorated. 

The microscopical examination of the sputum in tuberculous cases is most 
important. If carefully spread out, there may be noted, even in an apparently 
pure haemorrhagic mass, little portions of mucus from which bacilli or elastic 
tissue may be obtained. 

Dyspncea is not a common accompaniment of ordinary phthisis. The 
greater part of one lung may be diseased and local trouble exist at the other 
apex without any shortness of breath. Even in the paroxysms of very high 
fever the respirations may not be much increased. Dyspnoea occurs (1) with 
the rapid extension in both lungs of a broncho-pneumonia; (2) with the 
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• foourrenee of miliary.tuberculosis; (3) sometimes with pneumothorax; (4) 
ih hid cases with much emphysema, and it may be associated with cyanosis; 
g|p) and, lastly, in long-standing cases, with contracted apices or great thieken- 
the pleura, the right heart is enlarged, and the dyspnoea may be cardiac. 
mT 2,J3?N£Eal Symptoms. — Fever. — •'to get a correct idea of the tcmpera- 
jscre -orange in pulmonary tuberculosis it is necessary, as Ringer pointed out, 
pj make tolerably frequent observations. The usual 8 a. m. and 8 r. m. record 
W, in a majority of the cases, very deceptive, giving neither the minimum nor 
maximum. The former usually occurs between 2 and G a. m., and the latter 
between 2 and 6 p. m. 

A recognition of various forms of fever, viz., of tuberculization, of ulcera¬ 
tion, and of absorption, emphasizes the anatomical stages of growth, soften¬ 
ing and cavity formation; but practically such a division is of little use, as in 
a majority of cases these processes are going on together. 

Fever is the most important initial symptom and throughout the entire 
course the thermometer is the most trustworthy guide as to the progress of the 
affection. With pyrexia a patient loses in weight and strength, and the local 
disease usually progresses. The periods of apyrexia are those of gain in weight 
and strength and of limitation of the local lesion. It by no means necessarily 
follows that a patient with tuberculosis has pyrexia. There may be quite 
extensive disease without coexisting fever. On one occasion JJiad 18 instances 
of chronic phthisis under observation, of whom 10 were practically free from 
fexec. But in the early stage, when tubercles are developing and caseous areas 
are.in process of formation and when softening is in progress, fever is a con¬ 
stant symptom. There are a few rare cases in which little or no fever is 
present at the outset even with advancing lesions. 

Two types of fever are seen—the remittent and the intermittent. These 
may occur indifferently in the early or in the late stages of the disease or 
may alternate with each other, a variability which depends upon the fact 
that phthisis is a progressive disease and that all stages of lesions may be 
found in a single lung. Special stress should be laid upon the fact, particu¬ 
larly in malarial regions, that tuberculosis may set in with a fever typically 
intermittent in character—a daily chill, with subsequent fever and sweat. 
In Montreal, where malaria is practically unknown, this was always regarded 
as a suggestive symptom; but in Philadelphia and Baltimore, where ague 
prevails, many cases of early tuberculosis are treated for ague. These are 
often cases that pursue a rapid course. The fever of onset—tuberculization 
—may be almost continuous, with slight daily exacerbations; and at any time 
during the course of chronic phthisis, if there is rapid extension, the remis¬ 
sions become less marked. 

A remittent fever, in which the temperature is constantly above normal 
but drops two or three degrees toward morning, is not uncommon in the 
middle and later stages and is usually associated with softening or extension 
of the disease. Here, too, a simple morning and evening register may give 
an entirely erroneous idea as to the range of the fever. With breaking down 
of the lung-tissue and formation of cavities, associated as these processes 
always are with suppuration and with more or less systemic contamination, 
the fever assumes a characteristically intermittent or hectic type. For a large 
part of the day the patient is not only afebrile, but the temperature is sub- 
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normal. In the annexed two-hourly chart, from a case of chronic tuberculosis 
of the lungs, it will be seen that from 10 p. 11 . to 8 a. m. or noon, the tem¬ 
perature continuously fell and went as low as 95°. A slow rise then took 
place through the late morning and early afternoon hours and reached its 
ma-rimum between 6 and 10 p. M. As shown in the chart, there were in the 
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three days about forty-three hours of pyrexia and twenty-nine hours of apy- 
rexia. The rapid fall of the temperature in the early morning hours is usually 
with sweating. This hectic, as it is called, which is a typical fever 
of septic infection, is met with when the process of cavity formation and 
softening is advanced and extending. 

A continuous fever with remissions of not more than a degree, occurring 
in the course of pulmonary tuberculosis, is suggestive of acute pneumonia. 
When a two-hourly chart is made, the remissions even in acute tuberculous 
pneumonia are usually well marked. A continued fever, such as is seen in 
the first week of typhoid, or in some cases of inflammation of the lung, is 


rare in tuberculosis. 

. 3we<Mng .—Drenching perspirations are-common in 
tut<Toneof the most distressing features of the disease. 


phthisis and-consti- 
They occur usually 
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with the drop in the fever in the early morning hours, or at any time in the 
day when the patient sleeps. They may come on early in the disease, but are 
more persistent and frequent after cavities have formed. Some paticnis escape 
altogether. 

rpfop jg increased in frequency, especially when the fever is high. It 
is. often remarkably full, though soft and compressible. Pulsation may some¬ 
times be seen in the capillaries and in the veins on the back* of the hand. 

L Emacia tion is a pronounced feature, from which the two common names 
of the disease have been derived. The loss of weight is gradual but, if the 
disease is extending, progressive. The scales give one of the best indications 
of the progress of the case. 

3, Physio at, Signs.—( a) Inspection .—The shape of the chest is often 
suggestive, though it is to be remembered that the disease may be met with 
in chests of any build. Practically, however, in a considerable proportion 
of cases the thorax is long and narrow, with very wide intercostal spaces, the 
ribs more vertical in direction and the costal angle very narrow. The scap¬ 
ula are “ winged,” a point noted by Hippocrates. Another type of .chest 
which is very common is that which is flattened in the antero-postcrior diam¬ 
eter. The costal cartilages may be prominent and the sternum depressed. 
Occasionally the lower sternum forms a deep concavity, the so-called funnel 
breast ( Trichter-Brust). Inspection gives valuable information in all stages 
of the disease. Special examination should be made of the clavicular regions 
to see if one clavicle stands out more distinctly than the other, or if the spaces 
above or below it are more marked. Defective expansion at one apex is an 
early and important sign. The condition of expansion of the lower zone of 
the thorax may be well estimated by inspection. The condition of the pne- 
cordia should also be noted, as a wide area of impulse, particularly in the 
second, third, and fourth interspaces, often results from disease of the left 
apex. From a point behind the patient, looking over the shoulders, one can 
often better estimate the relative expansion of the apices. 

(b ) Palpat ion .—Deficiency in expansion at the apices or bases is perhaps 
best gauged by placing the hands in the subclavicular spaces and then in the 
lateral regions of the chest and asking the patient to draw slowly a full breath. 
Standing behind the patient and placing the thumbs in the supraclavicular 
and the fingers in the infraclavicular spaces one can judge accurately as to 
the relative mobility of the two sides. Disease at an apex, though early and 
before dulness is at all marked, may be indicated by deficient expansion. On 
asking the patient to count, the tactile fremitus is increased wherever there is 
iQSaLgrowth of tubercle or extensive caseation. In comparing the apices it 
is important to bear in mind that normally the fremitus is stronger over the 
right than the left. So too at the base, when there is consolidation of the 
lung, the fremitus is increased; whereas, if there is pleural effusion, it is 
diminished or absent. In the later stages, when cavities form, the tactile 
fremitus is usually much exaggerated over them. When the pleura is greatly 
thickened the fremitus may be somewhat diminished. 

(c) Psx£U£8ion. —Tubercles, inflammatory products, fibroid changes, and 
cavities produce important changes in the pulmonapr resonance. There may 
be localized disease, even of some extent, without inducing much alteration, 
as when the tubercles are scattered there is air-containing tissue between 
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them. One of the earliest and most valuable signs is defective- resonance 
upon and above a clavicle. In a- considerable proportion of all cases of phthj.^ 
sis the dulness is first noted in these regions. The comparison between tray 
two sides should be made also when the breath is held after a full inspirations 
as the defective resonance may then be more clearly marked. In the earlm 
stages the percussion note is usually higher in pitch, and it may require anf 
experienced ear <to detect the difference. In recent consolidation from case¬ 
ous pneumonia the percussion note often has a tubular or tympanitic qualifcg 
A wooden dulness is rarely heard except in old cases with extensivo fibtomj 
change at the apex or base. Over large, thin-walled cavities at the apex the' 
so-called cracked-pot sound may be obtained. In thin subjects the percus¬ 
sion should be carefully practised in the supraspinous fossae and the inter¬ 
scapular space, as they correspond to very important areas early involved in 
the disease. In cases with numerous isolated cavities at the apex, without 
much fibroid tissue or thickening of the pleura, the percussion note may show 
little change, and the contrast between the signs obtained on auscultation and 
percussion is most marked. In the direct percussion of the chest, particularly 
in thin patients over the pectorals, one frequently sees the phenomenon known 
as myoidama, a local contraction of the muscle causing bulging, which per¬ 
sists for a variable period and gradually subsides. It has no special signifi¬ 
cance. 

(d) Auscultation.—t-FeiMa breath-sounds are among the most character¬ 
istic early signs, since not as much air enters the tubes and vesicles of the 
affected area. It is well at first always to compare carefully the correspond¬ 
ing points on the two-aides of the chest without asking the patient either to 
draw a deep breath or t o cough. ;.With early apical disease the inspiration 
on quiet breathing may be scarcely audible. Expiratian-ia..usjially prolonged. 
On the other hand, there are cases in which the earliest sign is a harsh, rude, 
respiratory murmur. On deep breathing it is frequently to be noted that 
inspiration is jerking or wavy, the so-called “cog-wheel” rhythm; which, 
however, is by no means confined to tuberculosis. With extension of the 
disease the. jppiratory murmur is harsh, and, when consolidation occurs, 
whiffing and bronchial. _tWith these changes in the character of the murmur 
there are rales, duo to,the accompanying bronchitis. They may be heard only 
on deep inspiration or on coughing, and early in the disease are often crack¬ 
ling in character.When softening .occurs thgy are louder and have a bub¬ 
bling, sometimes a characteristic clicking quality. These “ moist sounds,” as 
they are called, when associated with change in the percussion resonance are 
extremely suggestive. ~7When. cavities form, the rales are louder, more gur¬ 
gling, and resonant in quality. When there is consolidation of any extent 
the breath-sounds are tubular, and in the large excavations loud and cavern¬ 
ous, or have an amphoric quality. In the unaffected portions of the lobe 
and in the opposite lung the breath-sounds may be harsh and even puerile. 
The vocal resonance is usually increased in all stages of the process, and 
bronchophony and pectoriloquy are met with in the regions of consolidation 
and over cavities. Pleuritic friction may be present at any stage and, as men¬ 
tioned before, occurs very early. There are cases in which it is a marked 
feature throughout When the lappet of lung over the heart is involved there 
may be a pleuro-pericardial friction, and when this area is consolidated there 
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• be curious clicking riles synchronous with the heart-beat, due to the com- 
ssion by the heart of this portion with expulsion of air from it. An 
loresting auscultatory sign, met most commonly in phthisis, is the so-called 
'dio-respiratory murmur, a whiffing systolic bruit due to the propulsion of 
■ out of the tubes by the impulse of the heart. It is best heard during 
inspiration and in the antero-lateral regions of the chest. 

/ A systolic murmur is frequently heard in the subclavian'artery on either 
aide, the pulsation of which may be very visible. The murmur is in all prob¬ 
ability due to pressure on the vessels by the thickened pleura. 

The signs of cavity may be here briefly enumerated. 

(a) When there is not much thickening of the pleura or condensation 
of the surrounding lung-tissue, the percussion sound may be full and clear, 
resembling the normal note. More commonly there is defective resonance, 
or a tympanitic quality which may at times be purely amphoric. The pitch’ 
of the percussion note changes over a cavity when the mouth is opened ore. 
closed (Wint rich’s sign), or it may be brought out more clearly on change 1 , 
of position. The cracked-pot sound is obtainable only over tolerably large' 
cavities with thin walls. It is best elieiled by a firm, quick stroke, the patient 
at the time having the mouth open. In those rave instances of almost totaP 
excavation of one lung the percussion note may be amphoric in quality, (b) 
Tlnauscultation the so-called cavernous sounds are heard: (1) Various grades ' 
or modified breathing—blowing or tubular, cavernous or amphoric. There 
may be a curiously sharp hissing sound, as if the air was passing from aAi 
narrow opening into a wide space. In very large cavities both inspiration 1 ' 
and expiration may be typically amphoric. (2) There are coarse bubbling 
rales which have a resonant quality, and on coughing may have a metallic 
or ringing character. On coughing they are often loud and gurgling. Ini 
very large thin-walled cavities, and more rarely in medium-sized cavities, 
surrounded by recent consolidation, the rill os may have a distinctly amphoric ^ 
echo, simulating those of pneumothorax. There are dry cavities in which no 
rales are heard. (3) The vocal resonance is greatly intensified, and whispered 
pectoriloquy is clearly heard. In large apical cavities the heart-sounds are 
well heard, and occasionally there may be an intense systolic murmur, prob¬ 
ably always transmitted to, and not produced, as has been supposed, in the 
cavity itself. In Jarge excavations of the ..left, apex the heart, impulse may 
cause gurgling sounds or clicks synchronous with the systole. They may- 
even be loud enough to be heard at a little distance from the chest wall, i 
large cavity wit h_ smo oth walls an d thin fluid conte nts may give flin-uiiraiipJ 
sion sound w hanT.he trunk, ia~ahruptlv shaken fWalshel. and even thneoin 
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Pseudo-cavernous signs may be caused by an area of consolidation near a 
large bronchus. The condition may be most deceptive—the high-pitched or 
tympanitic percussion note, the tubular or cavernous breathing, and the reso¬ 
nant rkles, simulate closely those of cavity. 


3. Complications of Pulmonary Tuberculosis. 

■ (1) In the Resi’XIiatoey System. —The larynx is rarely spared in chronic 
pulmonary tuberculosis. The first symptom may be huskiness of the voice. 
There are pain, particularly in swallowing, and a cough which is often wheez- 
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ing, and in the later stages very ineffectual. Aphonia and dysphagia are the 
two most distressing symptoms of the laryngeal involvement. When the epi¬ 
glottis is seriously diseased and the ulceration extends to the lateral wall of 
the pharynx, the pain in swallowing may be very intense, or, owing to the 
imperfect closure of the glottis, there may be coyghing spells and regurgit% 
tion of food through the nostrils. Bronchitis and tracheitis are almost invajjp 1 
able accompaniments. 

Pneumonia is a not infrequent terminal complication of chronic phthi§p[ 
It may run a perfectly normal course, while in other instances resolution rs^p 
be delayed, and one is in doubt, in spite of the abruptness of the onset)” is i 
to the presence of a simple or a tuberculous pneumonia. - - 

Emphysema of the uninvolvcd portions of the lung is a common feature, 
rarely producing any special symptoms. There are, however, cases of chronic 
tuberculosis in which emphysema dominates the picture, and in which the 
condition comes on slowly during a period of many years. (General subcu¬ 
taneous emphysema, which has been met with in a few rare cases, is due either 
to perforation of the trachea or to the rupture of a cavity closely adherent to 
the chest wall.) 

Gangrene of the lung is an occasional event in chronic pulmonary tuber¬ 
culosis, due in almost all instances to sphacelus in the walls of the cavity, 
rarely in the lung-tissue itself. 

Complications in the Pleura .—A dry pleurisy is a very common accom¬ 
paniment of the early stages of tuberculosis. It is always a conservative, use¬ 
ful process. In some cases it is very extensive, and friction murmurs may 
be heard over the sides and back. The cases with dry pleurisy and adhesions 
are of course much loss liable to the dangers of pneumothorax. Pleurisy 
with effusion more commonly precedes than occurs in the course of pulmonary 
tuberculosis. Still, it is common enough to meet with cases in which a sero¬ 
fibrinous effusion arises in the course of the chronic disease. There are cases 


in which it is a special feature, and it often, I think, favors chronicity. A 
patient may during a period of four or live years have signs of local disease 
at one apex with recurring effusion in the same side. Owing to adhesions in 
different parts of the pleura, the effusion may he encapsulated. Haemorrhagic 
effusions, which are not uncommon in connection with tuberculous pleurisy, 
are comparatively rare in chronic phthisis. Chyliform or milky exudates are 
sometimes found. Purulent effusions are not frequent apart from pneumo¬ 
thorax. 1 An empyema, however, may occur in the course of the disease or as 
a sequence of a sero-fibrinous exudate. Pneumothorax is an extremely com¬ 
mon complication. Of 49 cases at the Johns Hopkins Hospital, 23 were 
tuberculous (Emerson). It may prove fatal in twenty-four hours. In other 
instances a pyo-pneumothorax follows and the patient lingers for weeks or 
months. In a.ibird group of cases it seems to have a beneficial effect on the 
course of the disease. 


(2) Symptoms hkfebablu to otiiee OsGAtfs.—(a) Cardio-vascular.— 
The retraction of the left upper lobe exposes a large area of the heart. ■ In 
thin-chested subjects there may be pulsation in the second, third, and fourth 
interspaces close to the sternum. Sometimes with much retraction of the 
left upper lobe the heart is drawn up. A systolic murmur over the pulmo¬ 
nary area is common in all stages of phthi^ Apical murmurs are also not 
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infrequent and may be extremely rough and harsh without necessarily indi¬ 
cating that endocarditis is present. The association of heart-disease with 
phthisis is not, however, very uncommon. As already mentioned, there were 
.12, instances of endocarditis in 216 autopsies. ATlie arterial tension is usually 
Mfsr in phthisis and the capillary resistance lessened so that the pulse is often 
4ptl and soft even in the later stages of the disease. The capillary pulse is 
jjiBtinfraqnen My met with, and pulsation of the veins in the back of the hand 
jHpWaaionally to be seen. 

K : 3i(b) Blood Glandular System .—The early anajmia has already been noted. 
Iff is often more apparent than real, a ehloro-ana?mia, and the blood-count 
rarely sinks below two millions per cubic millimetre. 

The blood-plates are, as a rule, enormously increased and are seen in the 
withdrawn blood as the so-called Schultze's granule masses. Without any 
significance, they are of interest chiefly from the fact that every few years 
some tyro announces their discovery as a new diagnostic sign of phthisis. 
The leucocytes are greatly increased, particularly in the later stages. 

(c) Gastro-intestinal System.—A 'lie tongue is usually furred, but may 
be clean and red. j Small aphthous ulcers are sometimes distressing.' A red 
line on the gums, h symptom to which at one time much attention was paid 
as a special feature of phthisis, occurs in other cachectic states. .^Extensive 
tuberculous disease of the pharynx, associated with a similar affection of the 
larynx, may interfere seriously with deglutition and prove a very distressing 
and intractable symptom. II. M. Hayes has studied the/saliva and finds a 
marked impairment in its digestive powers. 

Tuberculosis of the stomach is rare. Ulceration may occur as an acci¬ 
dental complication and multiple catarrhal ulcers are not uncommon. Inter¬ 
stitial .and parenchymatous changes in the mucosa are common (possibly asso¬ 
ciated with the venous stasis) and lead to atrophy, but these can not always 
be connected with the symptoms, and they may be found when not expected. 
On the other hand, when the gastric symptoms have been most persistent the 
mucosa may show very little change. It is impossible always to refer the 
aopjcgxia, nausea, and vomiting of consumption to local conditions. The 
hectic, fever and the neurotic influences, upon which Immcrmann lays much 
stress, must be taken into account, as they play an important role. The organ 
is often dilated, and to muscular insufficiency alone may be due some of the 
cases of dyspepsia. The condition of the gastric secretion is not constant, 
and the reports are discordant. In the early stages there may be superacidity; 
later, a deficiency of acid. 

Anorexia ia often a marked symptom at the onset; there may-ba- positive 
loathing of food, and even small quantities cause nausea. Sometimes, with¬ 
out any nausea or distress after eating, the feeding of the patient is a daily 
battle. When practicable, Debove’s forced alimentation is of great benefit 
in such cases. Nausea and vomiting, though occasionally troublesome at an 
early period, are more marked in the later stages. The latter may be caused 
by the severe attacks of- coughing. S. II. Habershon refers to four .different! 
causes the vomiting in phthisis: (1) central, as from tuberculous rneninj 
gitis; (2) prQfflgujq,Qn.the.Yagi by caseous glands; (3) stimulation fromtM 
peripheral branches of the vagus, either pulmonary, pharyngeal, or gaStnej 
and (4) mechgnjcal causes. .* 
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Of the intfsiiaal 'symptoms /diaaJjgea is the most serious. It may come,-' 
on early, but is more usually a symptom of the laigr stages, and is associ-’l 
ated with in]pp.rnti/)n J particularly of the large bowel. Extensive ulceration 
of the ileum may exist without any diarrhoea. The associated catarrhal 
condition may account in part for it, and in some instances theia mvloid de gen- 
eration of the mucous, membrane. 

(d) Nervous System. —(1) Focal lesions due to the development of coarse 
tubercles and areas of- iulmmilnua mftnmg n^nnephalit.iw. i Aphasia, for in¬ 
stance, may result from the growth of meningeal tubercles in the fissure of 
Sylvius, or even hemiplegia may occur. The solitary tubercles are more com¬ 
mon in the chronic phthisis of children. (2) Basilar meningitis is an occa¬ 
sional complication. It may be confined to the brain, though more commonly 
it is a (3) cercbro-spinal meningitis, which may come on in persons without 
well-marked local signs in the chest. Twice have I known strong, robust 
men brought into hospital with signs of cerebro-spinal meningitis, in whom 
the existence of pulmonary disease was not discovered until the post mortem. 
(4) Peripheral neuritis, which is not common, may cause an extensor paraly¬ 
sis .of the arm or leg, more commonly the latter, with foot-drop. It is usually 
a late manifestation. (5) McntaL,symptoms. It was noted, even by the 
older writers, that consumptives had a peculiarly hopeful temperament, and 
the spes phthisica forms a curious characteristic of the disease. Patients, 
with extensive cavities, high fever, and too weak to move will often make 
plans for the future and confidently expect to recover. 

Apart from tuberculosis of the brain, there is sometimes in chronic phthi¬ 
sis a form of insanity not unlike that which occurs in the convalescence from 
acute affections. 

(e) A remarkable hypertrophy of the mammary gland may occur in pul¬ 
monary tuberculosis, most commonly in males. It may be only on the affected 
side. It is a chronic interstitial, non-tuberculous mammitis (Allot). Mas¬ 
titis adolesccntium, not very uncommon, is not necessarily suggestive of pul¬ 
monary tuberculosis. 

(/) Oenito-urinary System .—The urine presents no special peculiarities 
in amount or constituents. Fever, however, has a marked influence upon it. 
Albumin is met with frequently and may be associated with the fever, or is 
the result of definite changes in the kidneys. In the latter case it is more 
abundant and more curd-like. . Amyloid disease of the kidneys is not uncom¬ 
mon. Its presence is shown by albumin and tube-oasts, and sometimes by a 
great increase in the amount of urine. In other instances there is dropsy, and 
the patients have all the characteristic features of chronic Bright’s disease. 

Pus in the urine may be due to disease of the bladder or of the pelves 
of the kidneys. In some instances the entire urinary tract is involved. In 
pulmonary phthisis, however, extensive tuberculous disease is rarely found 
in the urinary organs. Bacilli may occasionally be detected in the pus. 
" Hematu ria is not a very common symptom. It may occur occasionally as .a 
result or congestion of the kidneys, and pass off leaving the urine albuminous. 
In other instances it results from disease of the pelvis or of the bladder, and 
is associated either with early tuberculosis of the mucous membranes or more 
commonly with ulceration. In any medical clinic the routine inspection of 
the testes for .tubercle will save two or three mistakes a year. 



TUBERCULOSIS. 


335 


(g) Cutaneous System. —The skin is often dry and hush. Local tube r¬ 
c les o ccasionally occur on the hands. There may be pigmentary staining, 
the chloasma phthisicorum, which is more common when the peritonaeum is 
involved. Upon the chest and back the brown stains of pityriasis versicolor 
are very frequent. The,.hair of the head and beard may become dry and 
lanky. The terminal phalanges, in. chronic cases, b«jame.xlubbed ani-the 
pTs incurvated—the JJLippscraUc fingers. A remarkable and unusual com- 
pfieaHoh Is general emphysema, which may result from ulceration of an 
adherent lung or perforation of the larynx. 

Diagnosis.—The early diagnosis of pulmonary tuberculosis is of such vital 
importance to the patient that every possible means should bo taken to recog¬ 
nize the disease before it has made much headway. The truth is, a majority 
of the cases come before us when the lesion is already advanced, as indi¬ 
cated by the physical signs. The following points should be specially 
attended to: 

1. General Features .—Failing health, loss in weight and anaemia, with 
sli ght co neh. particularly at night, are rarely absent. It is usually for these 
symptoms that the patient or his friends seek relief. Or there has been a 
slight-haemoptysis. 

2. The Local Examination .—Tn very many cases the physical signs are 
quite well marked, deficient expansion, the prominence of one clavicle, the 
changes in the percussion note, the changes in the respiratory murmur, and 
the clicking rales. In other instances the physical signs are indefinite, and 
it is not possible to say after the most careful examination that there Is a 
suspicious focus in either lung. 

3. Examination of the Sputum .—"Bacilli and elastic tissue may be pres¬ 
ent without definite physical signs. They may come from a very small focus 
not discoverable on examination. In a great majority of early cases repeated 
inspection of the sputum is the most important diagnostic measure. It is 
very often difficult to get the sputum in incipient cases. 

4. Tuberculin may be given or the ophthalmic reaction tested. 

5. The agglutination and serum diagnosis, as practised by Arloing and 
Courmont, may turn out to be of great service in doubtful cases. 

4. Fibroid Phthisis. 

In their monograph on Fibroid Diseases of the Lung (1894) Clark, Had¬ 
ley and Chaplin make the following classification: 1. Fuje fibroid; fibroid 
phthjsis—a condition in which there is no tubercle. 2. TubercglO-fibroid dis¬ 
ease—a condition primarily tuberculous, but which has run a fibroid course. 
3.~Fibro-tuberculous disease—a condition primarily fibroid, but which has 
become tuberculous. The tubcrculo-fibroid form may come on gradually as a 
s equence of a chronic tuberculous broncho-pneumonia, or follow a chronic 
tuberculous pleurisy. In other instances the process supervenes upon an ordi¬ 
nary ulcerative phthisis. The disease becomes limited to one apex, the cavity 
is surrounded by layers of dense fibrous tissue, the pleura is thickened, and 
the lower lobe is gradually invaded by the sclerotic change. Ultimately a 
picture is produced little if at all different from the condition known.as 
cirrhosis of the lungs. It may even be difficult to say that the process is 
tuberculous, but in advanced cases the bacilli are usually present in the walls 
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of the cavity at the apex, or old, encapsulated caseous areas, are present, 
there may be tubercles at the apex of the other lung and in the broncl&iu* 
glands. Dilatation of the bronchi is present; the right ventricle, sometime^ 
the entire heart, is hypertrophied. 

The disease is chronic, lasting from ten to twenty or more years, durldj^ 
which time the patient may have fair health. 

The chief symptoms are cough, often paroxysmal in character and moat , 
marked in the morning, and dyspnoea on exertion. The expectoration is puru- ’ 
lent, and in some instances, when the bronchiectasis is extensive, fetid. There 
is rarely any fever. 

The physical signs are very characteristic. The chest is sunken and the 
shoulder lower on the affected side; the heart is often drawn over and dis¬ 
placed. If the left lung is involved there may he an unusually large area of 
cardiac pulsation in the third, fourth, and fifth interspaces. Heart-murmurs 
are common. There are dulness over the affected side and deficient tactile 
fremitus. At the apex there may be well-marked cavernous sounds; at the 
base, distant bronchial breathing. The condition may persist for years. In 
some cases the other lung becomes involved, or the patient has repeated attacks 
of hffit p optyBis. in one of which he dies. As a result of the chronic suppura¬ 
tion, amyloid-degeneration of the liver, spleen, and intestines may take place; 
dropsy frequently supervenes from failure of the right heart. 

A more detailed account is found under Cirrhosis of the Lung, with which 
this form is clinically identical. 

Concurrent Infections in Pulmonary Tuberculosis.—It has long been 
known that in pulmonary tuberculosis organisms other than the specific bacilli 
are present, particularly Micrococcus lanceolatus, Streptococcus pyogenes, and 
Staphylococcus aureus ; less frequently Bacillus pyocyaneus. 

A.majority of all eases of pulmonary tuberculosis are combined infec¬ 
tions; streptococci and pneumococci may be found in the sputa, and the 
former have been isolated from the blood. Pruddcn, who has very carefully 
studied this question, arrives at the following conclusions: The.pulmonary 
lesions of tuberculosis are subject to variations depending largely on the dif¬ 
ferent modes of distribution of the bacilli, whether by the blood-vessels or 
through the bronchi, and also whether a concurrent infection with other 
organisms has taken place. The pneumonia complicating tuberculosis may 
be the direct result of the tubercle bacillus or its toxins, or it may follow 
secondary infection with other germs, particularly the Streptococcus pyogenes, 
the Micrococcus lanceolatus, and the Staphylococcus pyogenes. The frequency 
of this secondary infection and the relative significance of these germs are 
not yet fully decided. The introduction of the tubercle bacilli into the lungs 
of a rabbit through the trachea induces the various phases of pulmonary tuber¬ 
culosis, but cavity formation is rare. If, on the other hand, into the lungs 
of a rabbit which are the seat of extensive consolidation the Streptococcus 
pyogenes is introduced, then cavities form rapidly, and the anatomical picture 
is very similar to that of chronic ulcerative tuberculosis in man. It is very 
probable that in man, too, the effect of contamination with these pus organ¬ 
isms is a very important one in hastening necrosis and softening, and also 
in the chronic cases they doubtless produce in large amounts the toxins which 
are responsible for many of the symptoms of the disease. 
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M+JKieaje* Mfooiated with Pulmonary Tuberculosis. — Lobar pneumonia is 
P not uncomffiOT: cause of death. It is met with, most frequently indeed, as 
jte&Cininal event in the chronic cases. It may, however, occur early, and bo 
■pfcult to distinguish from an acute caseous pneumonia. The sputa in the 
Utter are rarely rusty, while the fever in the former is more continuous and 
^higher, but in many cases it is impossible to differentiate between the two 
Conditions. 

E The association of tuberculosis and typhoid fever has already been dis- 
laSsed (page 90). . 

Erysipelas not infrequently attacks old poitrinaircs in hospital wards and 
almshouses. There are instances in which the a ttack scems- to he beneficial, 
a s'the cough les sens and the symptoms ameliorate. It may, however, prove 
fatal. 


The eruptive fevers, particularly measles, f requently precede, but rarely 
occur in the course of pulmonary tuberculosis. In the revaccination of a 
tuberculous subject the vesicles run a normal course. 

Fistula in ano is associated with phthisis in an interesting manner. In 
a majority of such cases it is a tuberculous process. The generaljiffectipn, may 
progressrapjdly after anoperaf ion. The question is considered in lubercu- 
losiaViFThealimentary canal. 

Ueart-disease. —Cardiac hypoplasia seems uncommon in tuberculosis, 
though it was much referred to by the older writers. It was present in only 
3 eases in 1,764 autopsies on tuberculous patients (Norris). Eokitansky 
taught that there was an antagonism between valvular lesions and aneurisms 
and tuberculosis. All forms of congenital heart-disease predispose to it, par¬ 
ticularly stenosis of the pulmonary artery. Mitral stenosis, on the other hand, 
has a distinctly inhibitory influence. The two conditions are rarely found 
associated. Endocarditis has already been referred to. A terminal acute 
tuberculosis, particularly of the serous membranes, is not at all uncommon 
in cardiovascular diseases. 


In chronic and arrested phthisis arteriosclerosis and phlebosclerosis are 
not uncommon. Ormerod noted 30 cases of chronic renal disease in 100 


post mortems. 

The association of tuberculosis with chronic arthritis, upon which cer¬ 
tain writers lay stress, finds its explanation in the lowered resistance of these 
patients, and the greater liability to infection in the institutions in wliieh so 
many of them live. 

Peculiarities of Pulmonary Tuberculosis at the Extremes of Life.— (a) 

OJfLJ^e .—It is remarkable how common tuberculosis is in the aged, partic¬ 
ularly in institutions. McLachlan noted 145 cases in which tuberculosis was 
the cause of death in old persons in Chelsea Hospital. All were over sixty 
years of age. The experience at the Salpctri^re is the same. Laennec met 
with a case in a person over ninety-nine years of age. 

At the Philadelphia Hospital, in the bodies of aged persons sent over 
from the almshouse it was extremely common to find either old or recent 
tuberculosis. A patient died under my care at the ago of eighty-two with 
extensive peritoneal tuberculosis. Pulmonary tuberculosis in the aged is 
usually, latent jtnd. runs a slow course. The physical signs are often masked 
by emphysema and by the coexisting chronic bronchitis. The diagnosis may 
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depend entirely upon the discovery of the bacilli and elastic tissue. Conteary 
to the opinion which was held some years ago, tuberculosis is by no means, 
uncommon with senile emphysema. Some of the cases of tuberculosis i|j£ 
the aged are instances of quiescent disease which may have dated from an 
early period. 

(6) Infants i —The occurrence of acute tuberculosis in children has 
already been mentioned, and also the fact that the disease is occasionally con¬ 
genital. Leroux has analysed the statistics of the late Prof. Parrot, em¬ 
bracing 219 cases in children under three years. Of these there were from 
one day to three months, 23; from three to six months, 46; from six to twelve 
months, 63 (a total of 111 under one.ycar); and from one to three years, 108. 
Pulmonary cavities were present in 57 of the cases, and in only 50 was. the 
pulmonary lesion the sole manifestation. At the St. Petersburg Foundling 
Asylum, in the ten years ending 1884, there were 416 cases of tuberculosis 
in 16,581 autopsies. The observations of Northrop, at the New York 
Foundling Hospital, are of special interest in connection with the mode of 
infection. Of 125 cases of tuberculosis on the records of this institution, 
in 34 the ravages were extensive, the seat of the primary affection was not 
clear, and the bronchial glands were large and cheesy. In 20 eases of general 
tuberculosis there were cheesy masses in the bronchial glands and in the lungs. 
In 42 cases of general tuberculosis the only cheesy masses were in the bronchial 
lymph-glands. In 9 cases the tubercles were limited to the bronchial nodes 
and the lungs; the latter containing only discrete miliary bodies, while the 
bronchial glands showed advanced caseation. In 13 cases there was tuber¬ 
culosis of the bronchial nodes only. In most of these cases the patients died 
of infectious diseases. These figures are very suggestive, and point, as already 
not®!, to infection through the bronchial passages as the most common method, 
even in children. Of 500 autopsies in children at the Munich Pathological 
Institute, in 150 (30 per cent) tuberculosis was present and in over 92 per 
cent the lungs were involved (Muller). 

Modes of Death in Pulmonary Tuberculosis. —(a) By asthenia, a gradual 
failure of the strength. The end is usually peaceable and quiet, occasion¬ 
ally disturbed by paroxysms of cough. Consciousness is often retained until 
near the close. 

(6) By asphyxia, as in some cases of acute miliary tuberculosis and in 
acute pneumonic phthisis. In chronic phthisis it is rarely seen, even when 
pneumothorax develops. 

(c) By syncope. This is not conunon. I have known it to happen once 
or twice in patients who insisted upon going about when in the advanced 

.stages of the disease. There may be, but not necessarily, fatty -degeneration 
of the heart. Rapid syncope may follow hemorrhage or may be due to throm¬ 
bosis or embolism of the pulmonary artery, or to pneumothorax. 

(d) From haemorrhage. The fatal bleeding, in chronic, phthisis is due 
to erosion of a large vessel or rupture of an aneurism in a pulmonary cavity, 
most, commonly the latter. Of 26 cases analyzed by S. West, in 11 the fatal 
haemoptysis was due to aneurism, and of 35 cases collected by Percy Kidd, 
aneurism was present in 30. In a case of Curtin’s, at the Philadelphia Hos¬ 
pital, the bleeding proved fatal before hemoptysis occurred, as the eroded 
vessel opened into a capacious cavity. 
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*£$#) cerebral symptoms. Coma may be due to meningitis, less often 
R^t rami a. Death in convulsions is rare. The haemorrhagic pachy-menin- 
jg*S-"wEich occurs in some cases of phthisis occasionally causes loss of con- 
Biousnees, but is rarely a direct cause of death. In one of my cases, death 
feshlted from thrombosis of the cerebral sinuses with symptoms of meningitis. 

V. Tubebctjlosis of the Alimentaby Canal. 

■, (a) Lips. —Tuberculosis of the lip is very rare. It occurs occasionally in 
:he form of an ulcer, either alone or more commonly in association with laryn¬ 
geal or pulmonary disease. Two eases are reported and the literature is 
analyzed in Vcmeuil’s Etudes.* The ulcer is usually very sensitive and may 
be mistaken for a chancre or an epithelioma. The diagnosis may be made in 
cases of doubt by inoculation or the examination of a portion for tuberclo 
bacilli. 

(b) T.QW ue -— The disease begins by an aggregation of small granular 
bodies on the edge or dorsum. Ulceration proceeds, leaving an irregular sore 
with a distinct but uneven margin, and a rough, often caseous base. The 
disease extends slowly and may form an ulcer of considerable size. I have 
known it to be mistaken for epithelioma and the tongue to be excised. It is 
rarely met with except when other organs are involved. The glands of the 
angle of the jaw are not enlarged and the sore does not yield to iodide of 
potassium, which are points of distinction between the tuberculous and the 
syphilitic ulcer. In doubtful cases the inoculation test should be made, or a 
portion excised for microscopical examination. 

(c) The salivary glands belong to that small group of organs of the body 
which seem to possess an immunity; a very few cases have been reported. 

( d ) Tubercles of the hard or soft palate nearly always follow extension of 
the disease from neighboring parts. 

(e) Tuberculosis of the Tonsils. —In 7 of 45 consecutive cases in children 
from three months to fifteen years A. Latham demonstrated, by inoculation, 
the presence of tuberculosis of the tonsils either in organs removed by oper¬ 
ation or post mortem. The observation is of interest in connection with the 
views of Schlenker, who claims that the majority of the cases of tuberculous 
cervical glands result from infection with tubercle bacilli which gain admis¬ 
sion by way of the tonsil. A large number of his cases of tuberculous cervical 
adenitis were definitely of a descending variety and associated with tubercu¬ 
losis of these glands. The majority also had pulmonary tuberculosis, and he 
regards surface infection of the tonsil by tuberculous food and sputum far 
more common than infection by way of the circulation. The disease may 
occur as a superficial ulceration. More commonly there is an infiltration of 
the tonsil with miliary tubercles, which produces a greater or less hypertrophy 
which it is practically impossible to distinguish from an ordinary enlargement 
of the tonsil without a microscopical examination. Hugh Walsham’s observa¬ 
tions on the frequency of infection of the tonsils in pulmonary tuberculosis 
hare been referred to. 

(/) Pharynx. —In extensive laryngeal tuberculosis an eruption of miliary 
granules on the posterior wall of the pharynx is not very uncommon. In 
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chronic phthisis an ulcerative pharyngitis, due to extension of tho disease 
from the epiglottis and larynx, is one of the most distressing of complica¬ 
tions, rendering deglutition acutely painful. Adenoids of the naso-pharynx 
may be tuberculous, as shown by Lermoyez. Macroscopically, they do not 
differ from the ordinary vegetations found in this situation. - 

(g) A few ipstances occur in the literature of tuberculosis of the oesoph¬ 
agus. The condition is a pathological curiosity, except in the slight exten¬ 
sion from the larynx, which is not infrequent; but in a case in my wards de¬ 
scribed by Flexnor the ulcer perforated and caused purulent pleurisy. The 
condition has been fully considered by Claribel Cone, who has described a 
second case from the Johns Hopkins Hospital (Bulletin, November, 1891'). 

(h) Stomach .—Many cases are reported which are doubtful. Primary 
disease is unknown. Marfan was able to collect only about a dozen authentic 
cases. Perforation of the stomach occurred six times, thrice by a tuberculous 
gland. In Oppolzer’s case an ulcer of the colon perforated the organ. In 
Musser’s case there was a large tuberculous ulcer 3 X li inches in- extent. 
Three cases have been described from my wards by Alice Hamilton (J. H. H. 
Bulletin, April, 1897). 

(t) Intestines .—The tubercles may bo (1) primary in the mucous mem¬ 
brane, or more commonly (2) secondary to disease of the lungs, or in rare 
cases the affection may (3) pass from the peritonseum. 

(1) Primary intestinal tuberculosis occurs most frequently in children, 
in whom it may be associated with enlargement and caseation of the mesen¬ 
teric glands, or with peritonitis. As stated on page 292, there is great dis¬ 
crepancy in the statistics on this point—German 4 per cent, American 1 per 
cent, English 18 per cent—and the question needs careful study. Biedert 
gives 16 eases in 3,104 instances of tuberculosis in children. In adults pri¬ 
mary intestinal tuberculosis is rare, occurring in but 1 instance in 1,000 
autopsies upon tuberculous adults at the Munich Pathological Institute; but 
now and then cases occur in which the disease sets in with irregular diar¬ 
rhoea, moderate fever, and colicky pains. In a few cases haemorrhage has 
been the initial symptom. Regarded at first as a chronic catarrh, it is not 
until the emaciation becomes marked or the signs of disease appear in the 
lungs that the true nature is apparent. Still more deceptive are the cases in 
which the tuberculosis begins in the caecum and there are symptoms of appen¬ 
dicitis—tenderness in the right iliac fossa, constipation, or an irregular diar¬ 
rhoea and fever. These signs may gradually disappear, to recur again in a 
few weeks and still further complicate the diagnosis. Fatal haemorrhage has 
occurred in several of my cases. Perforation may occur with the formation 
of a pericaecal abscess, or perforation into the peritonaeum may take place, or 
in very rare instances there is partial healing with great thickening of the 
walls and narrowing of the lumen. 

(2) Secondary involvement of the bowels is very common in chronic pul¬ 
monary tuberculosis, e. g., in 566 of the 1,000 Munich autopsies in tuber¬ 
culosis just referred to. In only three of these cases were the lungs not 
involved. The lesionsi are chiefly in the ileum, caecum, and colon. The affec¬ 
tion begins in ihe solitary and agminated glands or on the surface of or 

within the mucosa. The-caseation and necrosis lead to ulcera ti on, . . whic h 

may be very extensive and involve the. greater portion of . the mucosa of .the 
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small bowels. In the ilemn the Foyer’s patches are chiefly involved 
Effi ffffle ulcers may pe ovoidJ^t, in the jejunum and colon they are usually 
Upund or transverse to the long axis. The tuberculous ulcer has the follow- 
jpng characters: (o) It is irregular, rarely ovoid or in the long axis, more 
/frequently gird}ing.tbe bowel; (6) the edges and base are infiltrated, often 
caseous; (c) the submucosa and muscularis arc usually involved; and (d) 
on lie serosa may be seen colonies of young tubercles or a well-marked tuber¬ 
culous lymphangitis. Perforation and peritonitis are not uncommon events 
in' the secondary ulceration. Stenosis of the bowel from cicatrization may 
■ occur; the strictures may be multiple. 

Localized chronic tuberculosis of the ileo-ccecal region is of great impor¬ 
tance. The caecum may present a chronic hyperplastic tuberculosis, which not 
uncommonly extends into the appendix. As a consequence of the changes 
produced a definite tumor-like mass is formed in the right iliac fossa. This 
variesjn size, is usually elongated in a vertical direction, hard, slightly mov¬ 
able, or bound down by adhesions and very sensitive to pressure. The tumor 
simulates more or less closely a true neoplasm of this region, particularly car¬ 
cinoma. The condition is characterized by gradual constriction of the lumen 
of the bowel, periodic attacks of severe pain, and alternating diarrhoea and 
constipation. The extremely localized character of the disease warrants an ex¬ 
ploratory operation, as the results of entcrectomy are remarkably favorable. 
Of 11 cases reported by F. M. Caird 7 recovered. In a second form of this 
disease, occurring less frequently than the former, there is no definite tumor- 
mass to be felt, but a general induration and thickening in the right iliac 
fossa similar to the local changes produced by a recurring appendicitis. In 
this variety a fistula discharging fecal matter occasionally results. Both forms 
may be distinguished from the diseases they simulate by the finding of tubercle 
bacilli in the stools or in the discharge from the fistula when such exists. 

Tuberculosis of the rectum has a special interest in connection with fistula 
in ano, which, according to Spillman’s statistics, occurs in about 3.5 per cent 
of cases of pulmonary disease. In many instances the lesion has been shown 
to be tuberculous. It is very rarely primary, but if the tissue on removal 
contains bacilli and is infective the lungs are almost invariably found to be 
involved. It is a common opinion that the pulmonary symptoms progress rap¬ 
idly after the fistula is cut. This may have some basis if the operation con¬ 
sists in laying the tract open, and not in a free excision. 

(3) Extension from the peritonseum may excite tuberculous disease in the 
bowels. The affection may be primary in the peritonaeum or extend from the 
tubes in women or the mesenteric glands in children. The coils of intestines 
become matted together, caseous and suppurating foci develop between the 
folds, and perforation may take place between the coils. 


VI. Tuberculosis or the Liver. 

This organ is very constantly involved in (1) Miliary tuberculosis. This 
is seen in acute generalized tuberculosis, though the granules may be small 
and have to be looked for very carefully. In chronic tuberculosis miliary 
tubercles are not at all uncommon in the liver. (2) Solitary tubercle. Occa¬ 
sionally large tuberculous masses are found in the organ, sometimes associated 
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with perihepatitis, sometimes with tuberculous peritonitis, and in children 
with tuberculous adenitis. In a few cases the masses are very large, though it 
is only in exceptional cases that the tumor can be felt through the abdominal 
wall. Occasionally the solitary tubercle becomes infected with pus organis^os, 
softens and forms an abscess. (3) Tuberculosis of the bile ducts ; 
cuIqus cavities,in the liver. This is by far the most .ch ar acte r istic tuberpu-^ 
lous change in the organ, and is nat-uncnmaum. It was well describedvby.. 
Bristowe in 1858. The liver is enlarged, and section shows numerous small* 
cavities, which look at first like multiple abscesses in suppurative pylephlebitis, 
but the pus is bile-stained and the whole process is a local tuberculous cholan¬ 
gitis. (4) Tuberculous- cirrhosis. With the eruption of miliary tubercles 
there may be slight increase in the connective tissue, which is overshadowed 
by the fatty change. In all the chronic forms of tubercle in this organ there 
may be fibrous overgrowth. Hanot, who has described several varieties, states 
that the condition may be primary. I' janti a sll y it is .very .rare, exgggt. in 
connection with chronic tuberculous peritonitis-and .perihepatitis, when the 
organ may be much deformed by a sclerosis involving the portal canals and 
the capsule, which may be greatly involved in a polyserositis. 

VII. Tuberculosis of the Brain and Cord. 

Tuberculosis of the brain occurs as (a) an acute miliary infection caus¬ 
ing meningitis and acute hydrocephalus; (6) as a chronic meningo-encepha- 
liiis, usually localized, and containing small nodular tubercles; and (c)_as 
the so-called solitary tubercle. Between the last two forms there are all 
gradations, and it is rare to sec the meninges uninvolved. The acute variety 
has already been considered. I shall here consider the chronic form, which 
conies on slowly and has the clinical characters of a tumor. 

It is most common in the young. Of 148 cases collected by Pribram-11$ 
were under fifteen years of age. Other organs are usually involved, partic¬ 
ularly the lungs, the bronchial glands, or the bones. In rare instances n( 
tubercles are found elsewhere. They occur most frequently in the cerebellum 
next in the cerebrum and then in the pons. The growths are often multiple 
in 100 out of 183 cases (Gowers). They range in size from a pea to a wal 
nut; large tumors occasionally occur, and sometimes an entire lobe of th 
-cerebellum is aSected. On section the tubercle presents a grayish-yellow 
caseous appearance, usually firm and hard, and encircled by a transluoenl 
softer tissue. The centre of the growth may be semi-diffluent. As in othe 
localities the tubercle may calcify. The tumors are as a rule attached to th 
meninges, often to the pia at the bottom of a sulcus so that they look in 
bedded in the brain-substance. About the longitudinal fissure there may 1 
an aggregation of the growths, with compression of the sinus, and the formi 
tion of a thrombus. The tuberculous tumor not infrequently excites acuf 
meningitis. In localized meningo-encephalitis the pia is thickened, tube 
cles are adherent to the under surface and grow about the arteries. It is ofte 
combined with cerebral softening from interference with the circulation. Sc 
eral of the most characteristic instances which I have seen were on tl 
meninges covering the insula. This form may occur in pulmonary tuberc 
losis, causing hemiplegia or aphasia which may persist for months. 
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The symptoms of tuberculous growths in the brain are those of tumor, 
and will be considered in the section on the brain. 

In the spuutl.cord the same forms are found. The acute tuberculous men¬ 
ingitis has been considered and is almost always cerebro-spinal. The solitary 
tubercle of the. .cord, is rare. Herter has reported 3 cases and collected 24 
from the literature. It was secondary in all save one case. The symptoms 
are those of spinal tumor or meningitis. • 


VIII. Tuberculosis of tite Genito-ubtnaby System. 

The studies of the past few years, and particularly the work of surgeons 
and gynaecologists, have taught us the great importance of tuberculosis of this 
tract. Any part of the genilo-urinary system may be invaded. The suc¬ 
cessive involvement of the organs may be so rapid that unless the ease has 
been seea..fiarly it may lie impossible to state wilh any degree of certainty 
which has been the primary seat of infection. There may be simultaneous 
involvement of various portions of the tract. In tuberculosis of the genito¬ 
urinary system one always has to bear in mind the possibility of latent dis¬ 
ease elsewhere in the body. As Bollinger says, tubercle bacilli may gain 
admission at some part of the respiratory tract without producing any lesion 
at the point of entrance, and finally reach a bronchial gland, where they 
set up a tuberculous process of extremely slow development without producing 
any symptoms. From this point bacilli may enter the blood stream and lodge 
in the epididymis or testicle proper, and produce nodules which are readily 
discovered, owing to the ease with which these parts are examined. Such a 
case might be quite easily mistaken for one of primary genital tuberculosis, 
whereas the true primary tuberculous focus is far distant. 

Infection of the genito-urinary tract occurs in various ways: 

1. By Hereditary Transmission .—It has been met with in the foetus. The 
comparative frequency of tuberculosis of the testicle in very young children 
suggests very strongly that the uro-genital organs may be involved as a result 
of direct transmission of the disease from the parents. 

2. By infection from areas of tuberculosis already existing in the patient. 

(а) Infection through the Blood .—In many cases uro-genital tuberculosis 
is found at autopsy associated with disease of some distant organ, particu¬ 
larly the lungs, and it would appear most probable that in them infection has 
been through the blood-vessels. Jani’s observations, which were published by 
Weigert after the author’s death, strongly support this theory. In studying 
sections of the genital organs of patients who died of pulmonary tuberculosis, 
he found tubercle bacilli in 5 out of 8 cases in the testicle, and in 4 out of 6 
cases in the prostate, without in any instance finding microscopical evidences 
of tubercles in these organs. The bacilli lay, in the testis, partly within and 
partly close beside the cellular and granular contents of the seminal tubules, 
while in the prostate they were always situated in the neighborhood of the 
glandular epithelium. 

(б) Infedigji from the Peritonaeum .—This source of infection, in both 
men ancT women, is much more frequent than is commonly supposed. The 
intimate relationship between the peritonajum and bladder in both subjects, 
mid with the vesicahe seminales and vasa deferentia in the male, allows of 
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a ready way of invasion of these organs by direct extension of the disease. 
The peritonaeum is a frequent source of genital tuberculosis in the female. 
No doubt many cases of tuberculosis, of. .the dfallopian tubes originate from 
this source. The fact that the fimbriated extremity of the tube is often'MBit', 
seriously involved points rather strongly in this direction, although the fwrc 
might bo taken as a point in favor of blood infection, favored by its greaM; 
vascularity. Various observations go to show that the action of the cSk 
lining the lumina of the Fallopian tubes tends to attract particles introd-atwfc 
into the peritoneal cavity. Jani’s observation is very interesting in this'$16- 
nection, as showing the possibility of tubercle bacilli entering the tubes frhtfi 
the peritoneal cavity without there being any tuberculous peritonitis.-- ‘He 
found typical tubercle bacilli in the lumen, in sections of a normal Fallopian 
tube, in a woman who died of pulmonary and intestinal tuberculosis. The 
explanation advanced was that the bacilli made their way through the thin 
peritoneal coat from one of the intestinal ulcers, thus reaching the peritoneal 
cavity, and thence were attracted into the Fallopian tube by the current pro¬ 
duced by the action of the cilia lining the lumen. The intimate relationship 
between tuberculous peritonitis and tuberculosis of the Fallopian tubes is 
shown in the fact that the latter are affected in from 30 to 40 per cent of 
the cases. 

(c) Infection from other Organs by Direct Extension .—The occurrence 
of direct extension from the peritoneum has already been mentioned. In 
tuberculous ulceration of the intestine or rectum adhesions to the bladder 
in the male or to the uterus and vagina in the female may occur, with result¬ 
ing fistulse and a direct extension of the disease. Perirectal tuberculous 
abscesses may lead to secondary involvement of some portion of the genito¬ 
urinary tract. It must not be forgotten that tuberculosis of the vertebra 
may be followed by tuberculosis of the kidney as a result of direct extension 
of the disease. 

3. By Infection from Without .—Whether uro-genital tuberculosis maj 
occur as a result of the entrance of tubercle bacilli into the urethra or vagim 
is still a disputed question. That bacilli gain admission to these passages dur 
ing coitus with a person the subject of uro-genital tuberculosis, or by the us< 
of foul instruments or syringes, seems quite probable. The possibility o 
genital tuberculosis occurring in the female as a result of coitus with a mat 
the subject of tuberculosis in some portion of the genito-urinary system wa 
first suggested by Cohnheim, who stated, however, that it rarely, if evei 
occurred. Gartner’s experiments have been referred to. 

In a patient with intestinal tuberculosis the tubercle bacilli might acci 
dentally reach the urethra or vagina from the rectum. 

Uro-genital tuberculosis is commonest between the ages of twenty an* 
forty years—that is, during the period of greatest sexual activity. Males ar 
affected much more frequently than females, the proportion being 3 to f 
This'great difference is no doubt partly due to the more intimate relationshi 
between the urinary and genital systems in the former than in the latter. I 
the male the urethra forms the common outlet for the two systems, while i 
the female there is a separate outlet for each. 

Oncejhe uro-genital tract has been invaded, the disease is likely to spies 
rapidly*, and the method of extension is an important one. Quite frequentl 
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there ; is direct extension, as when the bladder is involved secondarily to the 
Ipdfiey by passage of the disease along the ureter, or where the tuberculous 
tjacbc&S extends along the vas deferens to the vesiculoe scminales. No doubt 
qgjjrface inoculation occurs in some instances, and to this cause may be attrib- 
£psd a certain percentage of cases of vesical and prostatic disease following 
^jAatculosis of the kidney. Although this probability is acknowledged, there 
element of doubt as to the possibility of the kidney becoming affected 
'^pndarily to the bladder or prostate by the direct passage of the bacilli up 
tife lumen of one ureter; for in such a case we have to supposo that a non- 
niotile bacillus, contrary to the laws of gravity, ascends against an almost 
co nsfan t current of urine flowing in the opposite direction. The lymphatics 
may‘afexd-a. means for the spreading of the disease, but in a greater number 
of cases than is generally supposed it takes place by way of the blood-vessels. 
Cystoscopic examinations of the bladder not infrequently show the presence 
of tubercles beneath the mucous membrane before there is any evidence of 
superficial ulceration—a fact suggesting strongly a blood infection. 

The discovery of tubercle bacilli in the urine and the obtaining of tuber¬ 
culous lesions in animals as a result of inoculation with the urinary sedi¬ 
ment afford us the only positive evidence of genito-urinary tuberculosis. So 
far there are no authentic-accounts of tubercle bacilli having been found in the 
semen of men with tuberculosis of the testicle or vesieula) scminales. Owing 
to the fact that the smegma bacillus has the same staining reaction as the 
tubercle bacillus, and, morphologically, is practically indistinguishable from 
it, the greatest care must be used in obtaining (he specimen of urine for 
examination, to eliminate, if possible, all chances of contamination. Thus 
the urine examined must be a catheterized specimen, and even then one runs 
the risk of carrying back into the bladder on the end of the cathctcr*a few 
bacilli which may be washed out in the stream of urine and be mistaken for 
tubercle bacilli in the sediment. By Bunge and Trautenroth’s method of 
staining the two organisms can probably be definitely differentiated, but the 
safer plan is to immediately inoculate one or more guinea-pigs with some of the 
suspected urine. If tubercle bacilli be present the animals will manifest 
tuberculous lesions in from three to five weeks. 

Tubekcot.obis of the Kidneys (Phthisis renum ).—In general tuber¬ 
culosis the kidneys frequently present scattered miliary tubercles. In pul¬ 
monary tuberculosis it is common to find a few nodules in the substance of 
the organ, or there may be pyelitis. In the first 17,000 admissions to the 
medical wards of the Johns Hopkins Hospital there were 1,085 cases of tuber¬ 
culous infection. In 17 of these a clinical diagnosis of renal tuberculosis 
was made. Walker analyzed the first 1,369 autopsies in the same hospital 
and found that 784 had tuberculosis in some part of the body. In all there 
were 61 cases of renal tuberculosis. Of 482 cases of pulmonary tuberculosis 
showing symptoms during life, one or both kidneys were involved in 23. 
There were 36 cases of acute general miliary tuberculosis, and in every instance 
the kidney was affected. The 2 other cases of renal tuberculosis occurred in 
patients with latent disease. Primary tuberculosis, pf the kidneys is not very 
rare, but in no instance in the above series did Walker demonstrate a primary 
infection, in the kidney. The tuberculous process was primary in some other 
part of tiie genito-urinary tract in 6 cases. In a majority of the cases the 
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process involves the pelvis and the ureter as well, sometimes the bladder ab2* 
prostate. It may be difficult to say in advanced cases whether the disease 
has started in the bladder, prostate, or vesicles, and crept up the ureters, 
or "whether it started in the kidneys and proceeded downward. In a majority 
of cases, I believe, the latter is true, and the infection is through the blood. 
Walker thinks that a hacmatogenous infection takes place in 90 per cent of the 
cases, and that this is the channel of infection in the majority of instances 
where renal follows vesical tuberculosis rather than along the ureter. One 
kidney alone may be involved, and the disease creeps down the ureter and 
may only extend a few millimetres on the vesical mucosa., A man with aortic 
insufficiency, who had no lesions in the lungs, presented a localized patch in 
the pelvis of the kidney, involving a pyramid, while the ureter, 5 cm. from the 
bladder and at its orifice, was thickened and tuberculous. The prostate 
showed an area of caseation. The process is most common between twenty 
and thirty years of age, but it may occur at the extremes of ago. In a series 
of 386 cases collected by Walker in which the sex was stated, 182 of the 
patients wore males and 204 females. The joint statistics of Guillard, Tuffior, 
and Albarran include 2-16 cases of chronic tuberculosis, of which 112.. were 
female^ and 69 males. In the earliest stage, which may be met with acci¬ 
dentally, the disease is seen to begin in the pyramids and calyces. Negrosis 
and caseation proceed rapidly, and the colonies of tubercles start throughout 
the pyramids and extend upon the mucous membrane of the pelvis. As a 
rule, from the outset it is a tuberculous pyo-nephrosis. The renal infection 
may result from direct extension of the disease from a tuberculous vertebra. 
It may be confined to one kidney, or progress more extensively in one than in 
the other. Of 216 cases in which the side affected was specified, the .light 
kidney was involved in 111, the left in 96, and both together in 9. At autopsy 
both organs are usually found enlarged. In only 3 of the 61 autopsies pre¬ 
viously referred to was the disease unilateral. One kidney may be completely 
destroyed and converted into a series of cysts containing cheesy substance— 
a form of kidney which the older writers called scrofulous. In the putty¬ 
like contents of these cysts lime salts may be deposited. In other instances 
the walls of the pelvis arc thickened and cheesy, the pyramids eroded, and 
caseous nodules are scattered through the organ, even to the capsule, which 
may be thickened and adherent. The other organ is usually less affected, 
and shows only pyelitis or a superficial necrosis of one or two pyramids. 
The ureters are usually thickened and the mucous membrane ulcerated and 
caseous. Involvement of the bladder, vesical® seminales, and testes is not 
uncommon in males. 

The symptoms are those of pyelitis. The urine may be purulgnt for 
years, and there may be little or no distress. Even before the bladder be¬ 
comes involved micturition, is frequent, and many instances are mistaken 
forjystitis. The frequent micturition is in part due to an initial polyuria, 
in part to reflex irritation, but chiefly to a non-tuberculous inflammation 
over the trigone of the bladder. It is usually the earliest and most constant 
symptom. Hmmaturia, of a mild grade, occurs at some time during the course 
of the disease in the majority of the cases. Dull, aching painjn the lumbai 
region pn one side is frequently complained of and may be the first symptom. 
The condition is for many years compatible with fair health. The (suability 
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is shown by the accidental discovery of the so-called scrofulous kidney, con¬ 
verter into cysts containing a putty-like substance. In cases in which the 
disease becomes advanced and both organs are affected, constitutional symp¬ 
toms are more marked. There is irregular fever, with chills and loss of 
highland strgpgth. General tuberculosis is common. In only one of my 
cases were the lungs uninvolved. In a case at the Montreal General Hos¬ 
pital a cyst perforated and caused fatal peritonitis. 

Physical examination may detect special tenderness on one side, or the 
kidney may bo palpable in front on deep pressure; but tuberculous pyelo¬ 
nephritis seldom cuuses a large tumor. Occasionally the pelvis becomes 
enormously distended; but this is rare in comparison with its frequency in 
calculous pyelitis. The urine presents changes similar to those of ordinary 
calculous pyelitis—piis-cells, epithelium, and occasionally definite caseous 
masses. It is nearly always acid in reaction. Albumin is, of course, pres¬ 
ent. Tubercle bacilli may be demonstrated by the ordinary methods. Tube- 
casts are not often seen. 

To distinguish the condition from calculous pyelitis is often difficult. 
Haemorrhage may be present in both, though not nearly so frequently in the 
tuberculous disease. Functional haematuria, to which Senator has given the 
name essential renal licematuria, and Klemperer that of angio-neurotic renal 
h mmatu ria has been a source of error in diagnosis and has led to surgical 
interference. In this condition it is highly probable that bleeding from the 
kidney can occur in the absence of any definite lesion of the organ, although 
Israel denies the existence of such an anomaly. Methylene blue and phlorid- 
zin, given subcutaneously, are held to be of value iu determining the kidney 
affected. The diagnosis rests on three points: (1) The detection of some 
focus of tuberculosis, as in the testes; (2) the presence of tubercle bacilli in 
the sediment; and (3) the use of tuberculin. In woman the kidney involved 
is now easily determined by cathcterizing the ureters after the plan of my 
colleague Kelly. 

The incidence of renal implication in uro-genital tuberculosis may be 
gathered from Orth’s Gottingen material, analyzed by Oppenheim. Of CO 
cases there were 34 in which the kidneys were involved. Posner in 149 cases 
found the bladder involved in 18, and the testes in 8. 

Tuberculosis of the suprarenal capsules will be considered under Addison’s 
Disease. 

Tuberculosis ob the Ureter and Bladder. —This rarely occurs as 
a primary affection, but is nearly’always secondary to involvement of other 
parts, particularly the pelvis of the kidney. In the case of uro-genital tuber¬ 
culosis, above mentioned, in a patient who died of heart-disease, the ureter, 
just where it enters the bladder, showed a fresh patch of tuberculosis. 

Protracted cystitis, which has come on without apparent cause, is always 
suggestive of tuberculosis. The renal regions, the testes, and the prostate 
should be examined with care. It may follow a pyclo-ncphritis, or be asso¬ 
ciated with primary disease of the prostate or vesieulae seminales. Primary 
tuberculosis of the posterior wall of the bladder may simulate stone. 

Tuberculosis op the Prostate and Vesiouilb Seminales. The 
prestate is frequently involved in tuberculosis of the uro-genital tract. In 
Krzyincki’s cases, of 15 males the prostate was involved in 14 and the vesiculse 
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seminalcs in 11. In Orth’s coses the prostate was involved in 18 of 
cases in males. These parts are much more frequently involved than mSEraRi? 
post-mortem statistics indicate. Per rectum the prostatic lobes arCi^wfc^ 
be occupied by hard nodules varying in size from a pea to a bean. is 

great irritability of the bladder, and agonizing pain'in catheterization.^, An 
extremely rare ..lesion is primary urethral tuberculosis, which may sint&ktfc- 
stricture. ' j j ljt 

Tubeecdlosis op the Testes.— This somewhat common affection^al® 
be primary, or, more frequently, is secondary .to tuberculous disease. eH 
where. Many cases occur before the second year, and it is stated to Itoyia 
been met with in the fcetus. In infants it is serious and usually assock « d 
with tuberculous disease in other parts. In 9 cases reported by Hutinel and 
Deschamps, in every one there was a general affection. In 20 cases reported 
by Jullien, 6 were under one year, and G between one and two years old. In 
5 of the cases both testicles were affected. Koplik holds that most of the 
instances of this kind are congenital, in Baumgarten’s sense. In the adult 
the tubercles begin within the substance of the gland, but in children the 
tunica albuginea is first affected. The tubercle does not always undergo 
caseation, but it may present a number of embryonic cells, not unlike a 
sarcoma. 

JW Tubercle of the testes is most likely jq,h&jiQBfaunded.with syphilis. In 
t hq latter the-body of the organ is most often affected, there is less pain, and 
t he o u t lines of-the growth are more nodular and irregular. In obscure peri¬ 
toneal disease the detection of tubercle in a testis has not infrequently led 
to a correct diagnosis. The association of the two conditions is not uncom¬ 
mon. The lesion in the testis may heal completely, or the disease may become 
generalized. General infection has followed operation. Too much stress can 
not be laid on the importance of a routine examination of the testes in hos¬ 
pital patients. 

ToBEBCunosia op thb Fallopian Tubes, Ovabies, and Utebus.— The 
Fallopmu tubes are by far the most frequent seat of genital tuberculosis. 
The disease may be primary and produce a most characteristic form of sal¬ 
pingitis, in which the tubes are enlarged, the walls thickened and infiltrated, 
and the contents cheesy. Adhesion takes place between the fimbrise and the 
ovaries, or the uterus may bo invaded. The condition is usually bilateral. 
It may occur in young children. Although, as a rule, very evident to the 
naked eye, there are specimens resembling ordinary salpingitis, which show 
on microscopical examination numerous miliary tubercles (Welch and Wil¬ 
liams). Tuberculous salpingitis may cause serious local disease with abscess 
formation, and it may be the starting-point of peritonitis. 

Tuberculosis of the ovary is always seconda ry. There may be an erup¬ 
tion of tubercles over the surface in an extensive involvement of the stroma 
with abscess formation. 

Tuberculosis of the uterus is very rare. Only three examples have come 
under my observation, all in connection with pulmonary phthisis. It may 
be primary. The mucosa of the fundus is thickened and caseous, and tuber¬ 
cles may be seen in the muscular tissue. Occasionally the process extends 
to the vagina. 

i Tuberculosis of the placenta is more common than has been supposed. 
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■p|p placentae from tuberculous women, 9 were affected; 5 of these were 
‘■Bnsases'of advanced disease of the lung. The lesions are easily overlooked. 

IX. Tuberculosis of the Mammary Gland. 

.Hendry (Bruns’s Beitragc, viii) has collected 40 cases, 1 of which was 

E e. The disease is most common between the fortieth and sixtieth 
'he breast is frequently fistulous, unevenly indurated, and the nipple 
ted. The fistulas and ulcers present a characteristic tuberculous 
There is also a cold tuberculous abscess of the breast. The axillary 
re affected in about two-thirds of the cases. The disease runs a 
oiirse of months or years. The diagnosis can be made by the general 
appearance of the fistulas and ulcers, and by the existence of tubercle bacilli. 
The prognosis is not bad, if total eradication of the disease be possible. 

In 1836 Bedor described an hypertrophy of the breast in' the subjects 
of pulmonary tuberculosis. As a rule, if one gland is involved, usually on 
the side of the affected lung, as already mentioned, the condition is one of 
chronic interstitial mammitis, and is not tuberculous. 

X. Tuberculosis of tiie Circulatory System. 

(o) Myocardium .—Scattered miliary tubercles are sometimes met with 
in the acute disease. Larger caseous tubercles arc excessively rare. A. Moser 
states that there are only 46 cases on record. There is also a sclerotic tuber¬ 
cul ous m yocarditis. The infection often passes from a mediastinal gland. 

(6) Endocardium .—In 216 autopsies in cases of chronic phthisis I found 
endocarditis in 12. It was present in only 151 among more than 11,000 
autopsies on tuberculous cases (G. \V. Norris)., As a rule, it is a secondary 
form, the result of a mixed infection, so common in pulmonary tuberculosis. 
A true tuberculous endocarditis does, however, occur, directly dependent upon 
infection with the bacillus of Koch. As a rule, it is a vegetative endocardi¬ 
tis, not to be distinguished from that caused by Streptococcus or Staphylo¬ 
coccus. In rare cases, however, caseous tubercles develop. 

(c) Arteries .—Primary tuberculosis of the larger, blood-vessels is very 
rar$ and is usually the result of invasion from without. The disease may, 
however, occur in a large artery and not result from external invasion. In 
a ease of chronic tuberculosis Flexner found a fresh tuberculous growth in 
the aorta, which had no connection with cheesy masses outside the vessel. 
Simmitsky has collected 18 cases of tuberculosis of the aorta. 

In the lungs and other organs attacked by tuberculosis the arteries are 
involved in an acute infiltration which usually leads to^ thrombosis, or tuber¬ 
cles may develop in the walls and proceed to caseation and softening fre¬ 
quently with a resulting haemorrhage. By extension into vessels, particu¬ 
larly veins, the bacilli are widely distributed with the production of miliary 
tuberculosis. 

XI. Diagnosis of Tuberculosis. 

The recognition of the disease rests upon the macroscopical and micro- 
Bc opieal ap pearances of the lesions and the presence of the tuberclc hacilli. 
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Tuberculin Reaction: —(a) Hyppdermic. —In obscure internal *__, _. 

joint, rfljipa and unsuspected tu berculoaifl of the ki dneys this gives most valug' 
able information. In adults-a.milligramme is injected subcutaneously, an$ 
if this has no reaction a larger dose of two or three milligrammes is employed' 
in two or three days. There is often slight local irritation following injection, 
and within ten to twelve hours the febrile reaction begins, the temperatun 
rising from 102° to 104°. (5) Conjunctival Reaction. —CWswtte’s test givS 
very satisfactory results—of 2,894 clinically tuberculous patients, 92(05 per 
cent reacted. A drop of J-l per cent solution of tuberculin is put into the 
conjunctiva, which in infected individuals reacts with a hyperemia, "(e) A 
shin reaction also follows vaccination with tuberculin, but this is not so cer¬ 
tain as the conjunctival reaction. Hamman’s paper on tuberculin in pul¬ 
monary tuberculosis (Arch, of Int. Med., 1908), gives the Johns HdpkinB 
Hospital experience. Influenced by Trudeau, it has been used there fifteen 
or sixteen years in obscure medical and surgical cases with most satisfactory 
results. 


XII. The Prognosis in Tuberculosis. 

The parable of the sower already referred to expresses better than in any 
other way the question of individual predisposition. In a large propor¬ 
tion of us the seed falls by, the wayside. The bacilli are picked up by the 
phagocytes in the air-passages, and never really enter the body. In others 
the seed falling upon a rock or on stony ground withers away as soon 
as it springs up; and such are the cases in which the bacilli gain entrance 
to the bronchial glands and form small foci which rapidly heal. The seed 
which falls among thorns represents the germs which gain entrance to the 
lungs and which grow and cause the characteristic lesions, but the natural 
protective processes limit and control it, and the patient is cured. In the 
last group, in which the seed falls on good ground and springs up and bears 
fruit a hundredfold, are the cases in which the disease progresses and the 
unfortunate victim dies of tuberculosis. The late Austin Flint, facile princeps 
among American students of the disease, called attention to its self-limitation 
and intrinsic tendency to recovery in tuberculosis. Of his 670 cases, 44 recov¬ 
ered, and in 31 the disease was arrested, spontaneously in- 23 of the, first 
group and in 15 of the second. This natural tendency to cure ia. atflfeaore 
strikingly shownin.lymphatic and bone tuberculosis. ' 

The following may be considered favorable circumstances in the progno¬ 
sis of pulmonary tuberculosis :i An early diagnosis^ a good family history, 
^previous good health^a strong digestionya suitable environment, andfan insidi¬ 
ous onset,Jwithout high fever, and without extensive pneumonic consolidation- 1 
Cases beginning with pleurisy seem to run a more protracted and more favor¬ 
able course. Repeated attacks of haemoptysis are unfavorable. When well 
established the course of tuberculosis in any organ is marked by intervals of 
weeks or months in which the fever lessens, the symptoms subsidy and there 
is improvement in the general health. 

In pulmonary cases the duration is extremely variable. Timmuae placed 
the average duration at two years, and for the majority of cases this is perhaps 
a correct estimate. Pollock’s large statistics of over 3,500 cases show a mean 
duration of the disease of ovejfctwo yeare and a half. Williams’s analysis of 
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julMge duration was over seven years. 

and Marriage. —Under th'e subject of prognosis comes the 
of the marriage of persons who have had tuberculosis, or in whose 
'.ft* disease prevails. The following brief statements may be made 
agt^jneference to it: 

Subjects with healed lymphatic or bone tuberculosis ntarry with per- 
fr g fol i mp u n ity and may beget healthy children. It is undeniable, however, 
tpp in such families scrofula, caries of the bone, arthritis, cerebral and pul- 
ipOSi^ tuberculosis are more common. Which is it, “ herddite de graine ou 
hdreditd de terrain,” as the French have it, the seed or the soil, or both ? We 
can not yet say. The risks, however, are such as may properly be taken. 

(b) The question of marriage of a person who has arrested or cured lung 
tuberculosis-» more difficult to decide. In a male, the personal risk is not 
so great; and when the health and strength are good, the external environ¬ 
ment favorable, and the family history not extremely bad the experiment— 
for it is such—is often successful, and many healthy and happy families are 
begotten under these circumstances. In women the question is complicated 
with that of child-bearing, which increases the risks enormously. With a 
localized lesion, absence of hereditary taint, good physique, and favorable 
environment, marriage might be permitted. When tuberculosis has existed, 
however, in a girl whose family history is bad, whose chest expansion is slight, 
and whose physique is below the standard, the physician should, if possible, 
place his veto upon marriage. 

(c) With existing disease, fever, bacilli, etc., marriage should be prohib¬ 
ited. Pregnancy usually hastens the process, though it may be held in abey¬ 
ance. After parturition the disease advances rapidly. There is much truth, 
indeed, in the remark of Dubois: “If a woman threatened with phthisis 
marries, she may bear the first accouchement well; a second, with difficulty; 
a third, never.” Conception may occur in an advanced stage of the disease. 


XIII. Prophylaxis in Tuberculosis. 


(a) General. —Among the more important measures may be mentioned 
the Jhllowing: First, education of the public. Much has been done in this 
direction by the antituberculosis crusade, which has resulted in the forma¬ 
tion of many active societies, and has stimulated widespread interest in the 
disease. Secondly, the placing of pulmonary tuberculosis on the list of re¬ 
portable diseases. This gives the board of health control of the situation, 
and, as the New York experience has demonstrated, is perhaps the most 
helpful measure in the prophylaxis. Thirdly, the improved sanitary condition 
of the poor, particularly with reference to the housing. Fourthly, direct pre¬ 
ventive measures, such as the enactment of laws against spitting in public, 
the proper disinfection and cleaning of the rooms and houses which have been 
, occupied by tuberculous patients, and the careful inspection of dairies and 
abattoirs. Fifthly, in the large cities, organization of sanatoria and hospitals 
! for early curable and late incurable cases, and the establishment of separate 
dispensaries with a system of visiting of the patients at their homes by specially 
assigned nurses. Lastly, the care of the sputa of the consumptive. Thorough 
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boiling or putting it into the fire is sufficient. In hospitals it is well to havkj 
printed directions as to the care of the sputa, and also printed cards for outfs 
patients, giving the most important rules. It Bhould be explained to. ip 
patient that the only risk, practically, is from this Bource. 

(6) Individual. —Individual prophylaxis in the case of delicate children 
is most important. An infant bom of tuberculous parents, or of a family 
in which consumption prevails, should be brought up with the greatest care 
and guarded most particularly against catarrhal affections of all kinds. 
Special attention should be given to the throat and nose, and on the first 
indication of mouth-breathing, or any obstruction of the naso-pharynx, a 
careful examination should be made for adenoid vegetations. The child 
should be clad in flannel and live in the open air as much as possible, avoid¬ 
ing close rooms. It is a good practice to sponge the throat and chest night 
and morning with cold water. Special attention should be paid to diet and 
to the mode of feeding. The meals should be at regular hours and the food 
plain and substantial. Prom the outset the child should be encouraged to 
drink freely of milk. Unfortunately, in those cases there seems to be an 
uncontrollable aversion to fats of all kinds. As the child grows older, sys¬ 
tematically regulated exercise or a course of pulmonary gymnastics may be 
taken. In the choice of an occupation preference should be given to an out-of- 
door life. Families with a marked predisposition to tuberculosis should, if 
possible, reside in an equable climate. 

The trifling ailments of cliildren should be carefully watched. In the 
convalescence from the fevers which so frequently prove dangerous, the great¬ 
est caution should be exercised to prevent catching cold. Cod-liver oil, the 
syrup of the iodide of iron, and arsenic may be given. As mentioned, care 
of the throat in these children is very important. Enlarged tonsils should 
be removed. 

XIV. Treatment of Tubeboulosis. 

I. The Natural or Spontaneous Cure. —The spontaneous healing of 
local tuberculosis is an every-day affair. Many cases of adenitis and dis¬ 
ease of the bone or of the joints terminate favorably .Z. The healing of pul¬ 
monary tuberculosis is shown clinically by the recovery of patients in whose 
sputa elastic tissue and bacilli have been found; anatomically, by the pres¬ 
ence of lesions in all stages of repair. In the granulation products and asso¬ 
ciated pneumonia a scar-tissue is formed, while the smaller caseous areas 
become impregnated with lime salts. To such conditions alone should the 
term healing be applied. When the fibroid change encapsulates but docs 
not involve the entire tuberculous tissue, the tubercle may be termed involuted 
or quiescent, but is not destroyed. When cavities of any size have formed, 
healing, in the proper sense of the term, does not occur. I have yet to see 
a specimen which would indicate that a vomica had cicatrized. Cavities may 
be greatly reduced in size—indeed, an entire series of them may be so con¬ 
tracted by sclerosis of the tissue about them that an upper lobe, in which this 
process most frequently occurs, may be reduced to a third of its ordinary 
dimensions. Laennec understood thoroughly this natural process of cure in 
tuberculosis, and recognized the frequency with which old tuberculous lesions 
occurred in the lungs. He described cicatrices computes and cicatrices 
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Ssivilerms, ilie latter being the Mini liken cavities communicating with the 
iggstchi; and remarked that, as tubercles growing-in the glands, which are 
%)j$jigd scrofula, often heal, why should not the same take place in the lungs? 

'T, ’There is an. old German axiom, “Jcdermann hat am Ende ein bisclien 
tf'ubercvloee,” a statement partly borne out by the statistics showing the pro- 
portjp ps of cases jiypersons dying of all disease in whom quiescent or tuber- 
lesions qre found in the lungs. We find at the apices the following 
nditions, wh : i'4> have been hold to signify healed tuberculous processes: 
) Thickening of the pleura, usually at the posterior surface of the apex, 
with subadjacent induration for a distance of a few millimetres. This lxns, 
perhaps, no greater significance than the milky patch on the pericardium. 
(2) Puckered cicatrices at the apex, depressing the pleura, mid on section 
showing a large pigmented, fibrous scar. The bronchioles in the neighborhood 
may be dilated, but there are neither tubercles nor cheesy masses. This may 
sometimes, but not always, indicate a healed tuberculous lesion. (3) Puck¬ 
ered cicatrices with cheesy or cretaceous nodules, and with scattered tubercles 
in the vicinity. (4) The cicatrices ftslulcuses of Laennec, in which the fibroid 
puckering has reduced the size of one or more cavities which communicate 
directly with the bronchi. 

The investigations of Naegeli in Ribbert's laboratory show how frequent 
tuberculous infection is, and bow common recovery must bo. A special exami¬ 
nation was made of every organ of the body. In a series of cases tuberculous 
lesions were found in 97 per cent in the bodies of adults. IJp to the fifteenth 
year they were present in only 50 per cent; then there was a sudden rise in 
the eighteenth year to 9(1 per cent, and above the fortieih year a tuberculous 
focus was found in every body. In a scries of 500 post mortems studied with 
reference to this point by Blumer and Lartigau, healed pulmonary lesions were 
found in 30 per cent. 

II. General Measures. —The cure of tuberculosis is a question of nutri¬ 
tion; digestion and assimilation control the situation; make a patient grow 
fat and the local disease may be left to take care of itself. There are three 
indications: First, to place the patient in surroundings most favorable for 
the maintenance of a maximum degree of nutrition; second, to take such 
measures as, in a local or general way, influence the tuberculous processes; 
third, to alleviate symptotns. 

Open-air Treatment.—The value of fresh air and out-of-door life is well 
illustrated by an experiment of Trudeau. Inoculated rabbits confined in a 
dark, damp place rapidly succumbed, while others, allowed to run wild, either 
recovered or show slight lesions. It is the same in human tuberculosis. A 
patient confined to the house—particularly in the close, overheated, stuffy 
dwellings of the poor, or treated in a hospital ward—is in a position analogous 
to that of the rabbit confined to a hutch in the cellar; whereas a patient living 
in the fresh air and sunshine for the greater part of the day has chances 
comparable to those of the rabbit running wild. 

The opeft-air treatment of tuberculosis may be carried out at home, by 
change of residence to a suitable climate, or in a sanatorium. 

(o) At Home. —In a majority of all cases the patient has to be cared for 
in his own home, and if in the city, under very disadvantageous circum¬ 
stances. Much, however, mav be done even in cities to promote arrest by 
M 
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insisting upon systematic treatment. How much may be done by cafe dhd 
instruction is shown by the success of J. H. Pratt’s tuberculosis classes. As 
not five per cent of the patients can be dealt with in sanatoria, it is surpris¬ 
ing and gratifying to see how successful the home treatment may be. Even 
in cities the patients may be trained to sleep out of doors, and the results 
obtained by Pratt, Millett, and others are as good as any that have been pub¬ 
lished. While there is fever the patient should be at rest in bed, and for the 
greater part of each day, unless the weather is blusteriSfc and rainy, the 
windows should be open, so that he may be exposed freely to the fresh air. 
Ix»w temperature is not a contraindication. If there is a balcony or a suit¬ 
able yard, on the brighter days the patient 'may be wrapped up and put in a 
reclining chair or on a sofa. The important thing is for the physician to 
emphasize the fact that' neither the cough, fever, night sweats, and not even 
haemoptysis contraindicate a full exposure to the fresh air. In country places 
this can be carried out much more effectively. In the summer the patient 
should be out of doors for at least eleven or twelve hours, and in winter six or 
eight hours. At night the room should be cool and thoroughly well ventilated. 
It may require several months of this rest treatment in the open air before the 
temperature falls to normal. 

(6) Treatment in Sanatoria .—Perhaps the most important advance in 
the treatment of tuberculosis has been in the establishment in favorable locali¬ 
ties of institutions in which patients are made to live according to strict 
rules. To Brehmer, of Gobersdorf, we owe the successful execution of this 
plan, which has been followed, in Germany with most gratifying results. In 
the .United States the zeal, energy, and scientific devotion of Edward L. 
Trudeau have demonstrated its feasibility, and the Saranac institution has 
become a model of its kind. The results at Gobersdorf, Falkenstein, and 
Saranac demonstrate the great importance of system and rigid discipline in 
carrying out a successful treatment of tuberculosis. Much has been done 
both in the United States and Great Britain to promote the sanatorium treat¬ 
ment of tuberculosis. The past three years have been rich in experience. The 
good results have quite justified the heavy expenditure of money. Ih many 
places it has been demonstrated that with an inexpensive plant excellent 
results may be obtained. A reaction has naturally followed the “stuffing” 
plan of feeding, and more reasonable methods are now employed. The “ abso¬ 
lute rest” plan has been.modified to meet individual cases. The system of 
graduated work introduced by Patersin at Frimley has shown how beneficial 
hard work is for the physical and moral condition of the consumptive. The 
all-important matter is the establishment near to the large cities of public 
sanatoria for the treatment of cases in the early stages. There should be 
opened in the large general hospitals special out-patient departments for 
tuberculous patients, from which suitable cases could be sent to the civic sana¬ 
toria. They could be partly self-supporting, as many patients would pay a 
reasonable sum per month. A useful Directory of Institutions for Tubercu¬ 
losis in the United States and Canada has been compiled by Lilian Brandt, 
and published by the charity organization of New York and the National 
Association for the Study of Tuberculosis. Bulstrode’s Report (Local Govern¬ 
ment Board, 1908) gives full details as to institutions in England. 

(c) Climatic Treatment.— This, after all, is only a modification of the 
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method. The first question to be decided is whether the patient is 
P 'to be sent from home. In many instances it is a positive hardship. A 
fjSatjeai with well-marked cavities, hectic fever, night sweats, and emacia¬ 
tion. is much better at home, and the physician should not be too much influ¬ 
enced by the importunities of the sick man or his friends. The requirements 
of a suitable climate are a pure atmosphere , an equable temperature not sub¬ 
ject to rapid Variations, and a maximum amount of sunshine. Uiven these 
^thien factors, it makes little difference where a patient goes, bo long as he 
Uvea -an outdoor life. Major Woodruff believes that sunshine may be hurtful, 
and he has collected statistics to show that tuberculosis is more prevalent and 
more fatal among the dark races, who live where the sun shines the brightest. 
The point is one of interest, hut i do not think the case against the sun is 
made out. f$The different climates may be grouped into the high altitudes, 
the dry, warm climates, and the moist, warm climates. Among high alti¬ 
tudes in the United States, the Colorado resorts arc the most important. Of 
others, those in Arizona and New Mexico have been growing rapidly. The 
rarefaction of the air in high altitudes is of benefit in increasing the respira¬ 
tory movements in pulmonary disease, but brings about in time a condition of 
dilatation of the air-vesicles and a permanent increase in the size of the chest 
which is a marked disadvantage when such persons attempt subsequently to 
reside at the sea-level. The great advantage of these western resorts is that 
they are in progressive, prosperous countries, in which a man may find means 
of livelihood and live in comfort. In Europe the chief resorts at high alti¬ 
tudes are Davos, Lcs Avants, and St. Moritz. Of resorts at a moderate 
altitude, Asheville and the Adirondacks are the test known in America. The 
Adirondack cure has become of late years quite famous. One very decided 
advantage is that after arrest of the disease the patient can return to the sea- 
level without any special risk. The cases most suitable for high altitudes are 
those in which the disease is limited, without much cavity formation, and with¬ 
out much emaciation. The thin, irritable patients with chronic tuberculosis 
and a good deal of emphysema are better at the sea-level. The cold winter 
climate seems to be of decided advantage in tuberculosis, and in the Adiron¬ 
dacks, where the temperature falls sometimes to 20° or even more below zero, 
the patients are able to lead an out-of-door life throughout the entire winter. 

Of the moist, warm climates, in America Florida and the Bermudas, 
in Europe the Madeira Islands, and in Great Britain Eastbourne, Bourne¬ 
mouth, Torquay, and Falmouth are the best known. Of the dry, warm cli¬ 
mates, Southern California in the United States is the most satisfactory. 
Many of the health resorts in the Southern States, such as Aiken, Thomas- 
ville, and Summerville, are delightful winter climates for tuliereulous cases. 
Egypt, Algiers, and the Riviera are the most satisfactory resorts for patients 
from Europe. For additional information on the subject of climate, particu¬ 
larly in America, the reader is referred to Solly’s work on the subject. 

Other considerations which should influence the choice of a locality are 
goo d accomm odations and good food. Very much is said concerning the 
choice of locality in the different stages of pulmonary tuberculosis, but when 
the disease is limjted to an apex, in a man of fairly good personal and family 
history, the chances arc that he may fight a winning battle if he lives out of 
doors hi.mjy,climate, whether high, dry and cold, or low, moist and warm. 
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With bilateral disease and cavity formation there is but little hope of perma^ 
nent cure, and the mild or warm climates are preferable. 

III. Measures which, by their Local ob General Action, influenob 
the Tdbebcdloc&- Pbooess. —Under this heading we may consider tile 
specific, the dietetic, and the general medicinal treatment of tuberculosis. . 

(o) Specific Treatment .—The ugg, of. tuberculin has again become popu¬ 
lar, and the publications of Koch, von Behring,' Maragliano, and Wright havA 
shown that in certain cases it had a definite value. This has been the posi¬ 
tion taken by Trudeau even after the fiasco attending its introduction, and at 
the Saranac Sanatorium a certain number of cases were given tuberculin id 
addition to the regular treatment. L. Brown has reported on 159 of these 
cases, 43 of which were in the incipient stage. In 104 advanced cases, 30 were 
discharged apparently cured and 56 with the disease arrested. Of the 43 
early cases, 30 were discharged apparently well and 9 with the disease arrested. 
The method of Wright and Douglas has been extensively tested during the past 
three years, and it is difficult yet to arrive at positive conclusions. The inde¬ 
pendent work in England and in America appears to be against the opsonic 
index as a trustworthy guide; on the other hand, in suitable cases, particu¬ 
larly of Ipsa! tuberculosis, the vaccine treatment has proved of great value. 

(6) Dietetic Treatment .—The outlook in tuberculosis depends much 
upon the digestion. It is rare to see recovery in a case in which there is 
persistent gastric trouble, and the physician should ever bear in mind the 
fact that in this disease the primes vice control the position. The early nausea 
and loss of appetite in many cases are serious obstacles. Many patients loathe 
food of all kinds, j A change of air or a sea voyage may promptly restore the 
appetite, i When cither of these is impossible, and if, as is almost always the 
case, fever is present, the patient should be placed at rest, kept in the open 
air nearly all day, and fed at stated intervals witli small quantities either of 
milk, buttermilk, or koumyss, alternating if necessary with meat juice and 
egg albumin. Some cases which are disturbed by eggs and milk do well on 
koumyss. It may be necessary to resort to M^bove’g method of over-alimenta- 
tioQ 4 £jqrcpd feeding. The stomach is first washed out with cold water, and 
then, through the tube, a mixture is given containing a litre of milk, an, egg, 
and 10 0 gr ammes of very finely powdered meat. This is given thxcaJimSS.J 
day. ""Sometimes the patients will take this mixture without the unpleasant 
necessity of the stomach-tube, in which case a smaller amount may be given. 
Raw egg s are very suitable for the purpose of over-feeding, and may be taken 
in the intervals between the meals. B eginning wittrunc- three-times a day the 
number may-be increased to two, three, or even four at a time. In the Ger¬ 
man sanatoria a very special feature is this over-feeding, even when fever is 
present. R. W. Philip advises a r aw m eat diet—zomoth erap y—half a pound 
three times a day, either minced or as a soup. 

In many cases the digestion is not at all disturbed and the patient can 
take an ordinary diet. It is remarkable how rapidly the appetite and diges¬ 
tion improve on the fresh-air treatment, even in cases which have to remain 
in the eity.tj Care should be taken that the medicines do not disturb the stom¬ 
ach. Not infrequently the sweet syrups used in the cough mixtures, cod-liver 
oil, creasote, and the hypophosphites produce irritation, and by interfering 
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with adds- and the various malt preparations are often in these cases most 
jiatisfaetory.^ The indic ations for alcohol in tuberculosis are enfeebled diges- 
-pc'-j with fever ; a weak heart, and rapid pulse. A routine administration is 
SadvisaSIe^ and" there is no evidence that its persistent use promotes fibroid 
processes in the tuberculous areas. In the advanced stages, particularly when 
the temperature is low between eight and ten in (he moving, whisky and 
milk, or whisky, egg, and milk may be given with great advantage. The red 
wines are also beneficial in moderate quantities. 

(c) General Medical Treatment .—Mo medicinal agents have any special 
dr peculiar action upon tuberculous processes. The influence which they 
exert is upon the general nutrition, increasing the physiological resistance, 
and rendering the tissues less susceptible to invasion. The following are 
the most important remedies which seem to act in this manner: 

> Creosote, which may be administered in capsules, in increasing doses, 
beginning with 1 minim three times a day and, if well borne, increasing the 
dose to 8 or 10 minims. It may also be given in solution with tineturc of 
cardamoms and alcohol. It is an old remedy, strongly recommended by 
Addison, and the reports of Jaecoud, Fraentzel, and many others show that 
ithas-a positive value in the disease. Guaiaeol may be given as a substitute, 
either internally or hypodermically. 

1 Cod-liver Oil .—In glandular and bone tuberculosis, this remedy is un¬ 
doubtedly beneficial in improving the nutrition. In pulmonary tuberculosis 
its action is less certain, and it is scarcely worthy of the unbounded confidence 
which it enjoyed for so many years. It should bo given in small doses, not 
more than a teaspoonful three times a day after meals. It seems to act better 
in children than in adults. Fever and gastric irritation are contraindica¬ 
tions to its use. When it is not well borne, a dessertspoonful of rich cream 
three times a day is an excellent substitute. The clotted or Devonshire cream 
is preferable. 

3 The llypophosphites .—These in various forms are useful tonics, but it is 
doubtful if they have any other action. They certainly exercise no specific 
influence upon tubercle. They may be given in the form of the syrup of the 
hypophosphites of calcium, sodium, and potassium of the U. S. P. 

Arsenic .—There is no general tonic more satisfactory in cases of tuber¬ 
culosis of all kinds than Fowler’s solution. It may be given in 5-ininim doses 
three times a day and gradually increased; stopping its use whenever unpleas¬ 
ant symptoms arise, and in any case intermitting it every third or fourth week. 
i "Treatment by compressed air is in many cases beneficial, and under its 
use the appetite improves, there is gain in weight, and reduction of the fever. 
The air may be saturated with creasote. 

IY. Treatment of Special Symptoms in Pulmonary Tuberculosis.— 
(a) The Fever .—There is no more difficult problem in practical therapeutics 
than the treatment of the pyrexia of tuberculosis. I The patient should be 
at rest, and in the open air night and day for some weeks. Fever does not 
contraindicate an out-of-door life, but it is well for patients with a tem¬ 
perature above 100.5° to be at rest.£ For the continuous pyrexia or the remit¬ 
tent, type of the early stages, quinine, small doses of digitalis, and the salicyl¬ 
ates may be tried; but they are uncertain and rarely reliable. Under no 
nirCTimatancaa -ia remedy, quinine. SO much abuse d 06,.in th® 
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fever—of-tuberculosis. In large doses it has a moderate antipyretic ■ 
tion, but it is just-in these efficient doses that it is so apt to disturb & 
stomach. 

Antipyrin and antifebrm may be used cautiously; but it is better, when 
the fever rises above 103°, to rely upon cold sponging or the tepid bath, grad¬ 
ually cooled. When softening has taken place and the fever assumes the char¬ 
acteristic septic type, the problem becomes still more difficult. As shown by 
Chart XII (which is not by any means an exceptional one), the pyrexia, at 
this stage, lasts only for twelve or fifteen hours. As a rule there are not more 
than from eight to ten hours in which the fever is high enough to demand anti¬ 
pyretic treatment. Sometimes antifebrin, given in Si-grain doses every hour 
for three or four hours before the rise in temperature takes place, either pre¬ 
vents entirely or limits the paroxysm. If the temperature begins to rise 
between two and three in the afternoon, the antifebrin may be given at eleven, 
twelve, one, and, if necessary, at two. It answers better in this way than given 
in the single doses. Careful sponging of the extremities for from half an 
hour to an hour during the height of the fever is useful. Quinine is of little 
benefit in this type of fever; the salicylates are of still less use. 

(6) Sweating. —Atropine, in doses of gr. and the aromatic sul¬ 

phuric acid in large doses, are the best remedies. When there are cough and 
nocturnal restlessness, an eighth of a grain of morphia may be given with the 
atropine. Muscarin (ut v of a 1-pcr-cent solution), tincture of nux vomica 
(Tit xxx), picrotoxin (gr. *V) may be tried. The patient should use light flan¬ 
nel night-dresses, as the cotton night-shirts, when soaked with perspiration, 
have a very unpleasant cold, clammy feeling. 

(c) The cough is a troublesome, though necessary, feature in pulmonaiy 
tuberculosis. .Unless very worrying and disturbing sleep at night, or so severe 
as to produce vomiting, it is not well to attempt to restrict it. Whon irrita¬ 
tive and bronchial in character, inhalations are useful, particularly the tinc- 
“ture of benzoin or preparations of tar, creasote, or turpentine. The throat 
should be carefully examined, as some of the most irritable and distressing 
forms of cough in phthisis result from laryngeal erosions. The distressing 
nocturnal cough, which begins just as the patient gets into bed and is prepar¬ 
ing to fall asleep, requires, as a rule, preparations of opium. Codeia, in 
quarter- or half-grain doses, or the syrupus codeias (3 j) may be given. An 
excellent combination for the nocturnal cough of phthisis is morphia (gr. J—4),. 
dilute hydrocyanic acid (HI ij-iij), and syrup of wild cherry (3 j). The spirits | 
of chloroform, B. P., or the mistura chloroformi, U. S. P., or Hoffman’s ano- - 
dyne, given in whisky before going to sleep, are efficacious. Mild counter- 
irritation, or the application of a hot poultice, will sometimes promptly relieve 
the cough. The morning cough is often much relieved by taking immedi¬ 
ately after getting up a glass of hot milk or a cup of hot water, to which 16 
grains of bicarbonate of soda have been added. In the later stages of the dis¬ 
ease, when cavities have formed, the accumulated secretion must be expec¬ 
torated and the paroxysms of coughing are now most exhausting. The seda¬ 
tives, such as morphia and hydrocyanic acid, should be given cautiously. The 
aromatic spirit of ammonia in full doses helps to allay the paroxysm. When 
the expectoration is profuse, creasote internally, or inhalations of turpentine 
and iodine, or oil of eucalyptus, are useful. For the troublesome dysphagia 
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gl^ng solu t i on of cocaine (gr. x) with boric acid (gr. v) in glycerine and 
jMtter (3 j) may be used locally. 

(d) For the duurhasa^arge doses of bismuth, combined with Dover’s pow- 
. der, and Bmall starch cnemata, with or without opium, may be given. The 
. acetate of lead and opium pill often actB promptly, and the acid diarrhoea 

'mixture, dilute acetic acid (m,x-xv), morpliia (gr. |), au^d acetate of lead 
(gr. j-ij), may be tried. 

(e) The treatment of the haanoptysis will be considered in the section 
on haemorrhage from the lungs. Dyspnoea is rarely a prominent symptom 
except invthe advanced stages, when it may be very troublesome and distress¬ 
ing. Ammonia and morpliia, cautiously administered, may be used. 

If the pleuritic pains arc severe, the side may be strapped, or painted with 
tincture of iodine. The dyspeptic symptoms require careful treatment, as 
the outlook in individual eases depends much upon the condition of the stom¬ 
ach. Small doses of calomel and soda often allay the distressing nausea of 
the early stage. 

A last word on this subject to the general practitioner. The bailie against 
this scourge is in your hands. Much has been done, much remains in do. By 
early diagnosis and prompt, systematic treatment of individual cases, by striv¬ 
ing in every possible way to improve the social condition of the poor, by join¬ 
ing actively in the work of the local and national antituberculosis societies you 
can help in the most important and the most hopeful campaign ever under¬ 
taken by the profession. 


XXXIV. LEPROSY. 

Definition.—A chronic infectious disease caused by Bacillus lepras, charac¬ 
terized by the presence of tubercular nodules in the Bkin and mucous mem¬ 
branes (tubercular leprosy) or by changes in the nerves (anaesthetic leprosy). 
At first these forms may be separate, but ultimately both are combined, and 
in the characteristic tubercular form there are disturbances of sensation. 

History.—The disease appears to have prevailed in Egypt even so far back 
ftg three iff fo ur thousand years before Christ. The Hebrew writers make 
many references to it, but, as is evident from the description in Leviticus, 
many different forms of skin diseases were embraced under the term leprosy. 
Bath_ia_India and in China the affection was also known many centuries be¬ 
fore the Christian era. The old Greek and Koman physicians were perfectly 
familiar with its manifestations. Evidence of a pre-Columbian existence of 
leprosy in America has been sought in the old pieces of Peruvian pottery 
representing deformities suggestive of this disease, but Ashmead denies their 
significance. Throughout the middle ages leprosy prevailed extensively in 
Europe, and the number of leper asylums has been estimated as at least 
20,000. During the sixteenth century it gradually declined. 

Geographical Distribution.—In Europe leprosy prevails in Iceland, Nor¬ 
way and Sweden, parts of Russia, particularly about Dorpat, Riga, and the 
Caucasus, and in certain provinces of Spain and Portugal. In Great Britain 
the cases are now all imported. 

Tn thn I'nitpH statiw there are three important foci: Louisiana, in which 
the disease has been known since 1785, and lias of late increased. The state- 
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ment that it was introduced by tho Acadians does not seem to me very likely, 
since the records of its existence in Nova Scotia and New Brunswick So not 
date back to that period. Dyer estimates that there are at least-524 cases 
in the United States, a majority of them in Louisiana and Florida. In 
Minnesota with the Norwegian colonists about 170 lepers are known to have 
settled. The disease has steadily decreased. Bracken writes (November 2, 
1904) that th&re are only 10 known cases of leprosy in Minnesota at present, 
.a gradual reduction since 1897, when there were 21; 4 of these 10 cases are 
from Sweden. One of tho cases is a native, bom of Norwegian parents. 
Bracken says there'are at least two native-born lepers in the State of Minne¬ 
sota. The Leprosy Commission (1902) of the United States collected records 
of 278 cases, 145 bom in the United States, 120 in foreign countries; 186 
probably contracted the disease in the United States. 

The few cases seen in the large cities of the Atlantic coast are imported. 

In the Dominion of Canada there are foci of leprosy in two or three 
counties of New Brunswick, settled by French Canadians, and in Cape Breton, 
Nova Scotia. The disease appears to have been imported from Normandy 
about the end of the 18th century. The number of eases has gradually les¬ 
sened. Dr. A. C. Smith, the physician in charge of the lazaretto at Tracadie, 
New Brunswick, reports under date of October 11, 1904, that there are 14 
lepers at present under his care—9 males and 5 females, with 2 outside soon 
to be admitted. Of these, 3 are immigrant Icelanders from Manitoba; 1 is 
a negro from the West India Islands. Dr. Smith states that segregation is 
gradually stamping out the disease in New Brunswick. The cases have dwin¬ 
dled from about 40 to half that number. In Cape Breton it has almost dis¬ 
appeared. A few cases are met with among the Icelandic settlers in Mani¬ 
toba, and with the Chinese the affection has been introduced into British 
Columbia. In the various provinces of the Philippine Islands there were 
reported in October, 1904, 3,803 lepers. 

Leprosy is endemic in the West India Islands. It also occurs in M exico 
and throughout the Southern States. In the Sandwich Islands it spread rap¬ 
idly after 18G0, and strenuous attempts have been made to stamp it out by 
segregating all lepers on the island of Molokai. In 1904 there were 856 lepers 
in the settlement. 

In British India, according to the Leprosy Commission, there are 100,000 
lepers. This is probably a low estimate. In-China leprosy prevails exten¬ 
sively. In South Africa,- it has increased rapidly. Tn Australia, New 
Zealand, and the~Au8{ral asi an islands it also prevails, chiefly among the Chi¬ 
nese. The essays of Ashburton Thompson and James Cantlie deal fully with 
leprosy in China, Australia, and the Pacific islands. 

Etiology.—Bacillus leprae, discovered by Hansen, of Bergen, in 1871, is 
universally recognized as 1 ®* cause of the disease. It has many-points- of re¬ 
semblance to the tubercle DaSbillus, but can be readily differentiated It i s cn l- 
Jayated. with extreme difficulty, and, in fact, there is some doubt as.to.whether 
it is capable o£ growth on artificial media. 

Modes of Infection.— (a) Inoculation. — While it is highly probable that 
leprosy may be contracted by accidental inoculation, the experimental evi¬ 
dence is as yet inconclusive. With one possible exception negative results 
have followed the attempts to reproduce the disease in man. CThe Hawaiian 
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convidf under sentence of death, who was inoculated on September 30, 1884, 
by Aming, four weeks later had rheumatoid pains and gradual painful swell¬ 
ing of the ulnar and median nerves. The neuritis gradually subsided, but 
there developed a small lepra tubercle at the site of the inoculation. In 1887 
the disease was quite manifest, and the man died of it six years after inocula¬ 
tion. The case is not regarded as conclusive, as he had leprous relatives and 
lived in a leprous country. * 

(6) Ueredily .—For years it was thought that the disease was transmitted 
from parent to child, but the general opinion, as expressed in the recent 
Leprosy Congress in Berlin, was decidedly against this view. Of course, the 
possibility of its transmission can not bo denied, and in this respect leprosy 
and tuberculosis occupy very much the same position, though men with very 
wide experience have never seen a new-born leper. The youngest cases are 
rarely under three or four years of age. 

(c) By Contagion .—The bacilli arc given off from the open sores; they 
are foun d -in the saliva and expectoration in the cases with leprous lesions 
in-thajTiouth and throat, and occur in very large numbers in the nasal secre- 
tipn. Sticker found in 153 lepers, subjects of both forms of the disease, 
bacilli in the nasal secretion in 128, and herein, he thinks, lies the chief 
source of danger. Schaffer was able to collect lepra bacilli on clean slides 
placed on tables and floors near to lepers whom he had caused to read aloud. 
The~bacilli have also been isolated from the urine and the milk of patients. 
It seems probable that they may enter the body in many ways through the 
mucous membranes and through the skin. Sticker believes that the initial 
lesion is in an ulcer above the cartilaginous part of the nasal septum. One 
of the most striking examples of the contagiousness of leprosy is the follow¬ 
ing: "In 1860, a girl who had hitherto lived at Holstfcrshof, where no 
leprosy existed, married and went to live at Tarwast with her mother-in-law, 
who was a leper. She remained healthy, but her three children (1, 2, 3) 
became leprous, as also her younger sister (4), who came on a visit to Tar¬ 
wast and slept with the children. The younger sister developed leprosy after 
returning to Holstfershof. At the latter place a man (5), fifty-two years old, 
who married one of the ‘younger sister’s’ children, acquired leprosy; also a 
relative (6), thirty-six years old, a tailor by occupation, who frequented the 
house, and his wife (7), w'ho came from a place where no leprosy existed. 
The two men last mentioned are at present (1897) inmates of the leper 
asylum at Dorpat.” There is certain evidence to show that the disease may 
be spread through infected clothing, and the high percentage of washerwomen 
among lepers is also suggestive. 

Conditions influencing Infection. —The disease ‘attacks persons of all 
ages. We do not yet understand all the conditions necessary. Evidently 
the closest and most intimate contact is essential. The doctors, nurses, and 
Sisters of Charity who caro for the patients are very rarely attacked. In the 
lazaretto at Tracadie not one of the Sisters who for more than forty years 
have so faithfully nursed the lepers has contracted the disease. Father 
Damian,' in Hie Sandwich Islands, and Father Boglioli, in New Orleans, 
both fell victims in the discharge of their priestly duties. There has long 
been an idea that possibly the disease may be associated with some special 
kind of food, and Jonathan Hutchinson believes that a fish diet iB the tertium 
as 
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quid, which either renders the patient susceptible or with which the 
may be taken. 

Morbid Anatomy.—The leprosy tubercles consist of granulomatous Jiaino 
made up of cells of various sizes in a connective-tissue matrix. Th e., baci lli 


in extraordinary numbers lie partly between and jfcrtly in the (Sells. The 
process gradually involves the skin, giving rise to tuberous outgrowths.-with 
intervening areas of ulceration or cicatrization, which in the face may grad¬ 
ually produce the so-called facie * leontina. The mucous membranes, particu¬ 
larly the conjunctiva, the cornea, and the larynx may gradually be involved. 


In many cases deep ulcers form which result in extensive loss of substance 


or loss of fingers or toes, the so-called lepra, mutilans. In aiuestheUnJepCQSy 
there is a periphera l neuritis due to the development of the bacilli in t he nerve- 
fibres. In3ew, thlH lilVbTvSiYlSW'o? tEiTnervefTplays "a~prfmaTy jt'Ml tff'the 
etiology of many of the important features, particularly the trophic changes 
in the skin and the disturbances of sensation. 


Clinical Forms.—(a) Tubercular LEPROSY.-i-Prior to the appearance 
of the nodules there are areas of cutaneous erythema which may be sharply 
defined and often hyporasthctic. This is sometimes known as macular 
leprosy. The affected spots in time become pigmented. In some instances 
this superficial change continues without tho development of nodules, the areas 
become anaesthetic, the pigment gradually disappears, and the skin gets per¬ 
fectly white—the lepra aim. Among the patients at Tracadie it was particu¬ 
larly interesting to see three or four in this early stage presenting on the face 
and forearms a patchy erythema with slight swelling of the skin. The di ag¬ 
nosis of the condition is perfectly clear, though it may be a long time before 
any other than sensory changes develop. The eyelashes and eyebrows and the 
hairs on the face fall out. ' The mucous membranes finally become involved, 
particularly of the mouth, throat, and larynx; the voice becomes harsh and 
finally aphonic. Death results not infrequently from the laryngeal compli¬ 
cations and aspiration pneumonia. The conjunctiva: are frequently attacked, 
and the sight is lost by a leprous keratitis. 

(6) Anesthetic Leprosy. —This remarkable form has, in characteristic 
cases, no external resemblance whatever to the other variety. It usually 
begins with pains in the limbs and areas of hyperesthesia or of numbness. 
Very early there may be trophic changes, seen in the formation of small bull® 
(Hillis). Maculae appear upon the trunk and extremities, and after persist- 
' ing for a variable time gradually disappear, leaving areas of anaesthesia, but 
the loss of sensation may come on independently of the outbreak of maculae, 
t, The nerve-trunks, where superficial, may be felt.to.be large and nodular. The 
‘ trophic., disturbances are usually marked. S'Pgmphigus-like hull® develop in 
the affected areas, which break and leave ulcers which may be very destructive. 
(• T h^ fing ers and toes are liable to contractures and to necrosis,- so that in 
chronic cases the phalanges are lost. The- course of ansssthetic. leprosy is 
extraordinarily qhroijic and may persist for years without leading to much 
deformity. One of the most prominent clergymen on this continent had anaes¬ 
thetic leprosy for more than thirty years, which did not seriously interfere 
with his usefulness, and not in the slightest with his career. 

Diagnosis. —Even in the early stage the dusky eiy thorn a t o m -macalffi with 
hyperesthesia-^ areas of anaesthesia are very characteristic. In an advanced 



INFECTIOUS DISEASES OF DOUBTFUL NATURE. 


S6S 


g rade n either, the. tubercular nor anesthetic forms could possibly he mistaken 
for any other affection. In a doubtful case the microscopical -examination of 
an excised nodule is decisive. 

Treatment. —There are no specific remedies in the disease, t The gurjun 
andj,chaulmoogra oils have been recommended, the former in doses of from 
5 to 10 minims, the latter in 2-drachm doses. Calmette’s antivenene, 20 to 
80 c. c., subcutaneously, has been followed by remarkable results in a few cases. 
Segregation should be compulsory in all cases except where the friends can 
show that they have ample provision in their own home for the complete isola¬ 
tion and proper care of the patient. 


XXXV. INFECTIOUS DISEASES OF DOUBTFUL 
NATURE. 

(1) Furricula—Ephemeral Fever. 

Definition. —Fever of slight duration, probably depending upon a variety 
of causes. 

A febrile paroxysm lasting for twenty-four hours and disappearing com¬ 
pletely *is spoken of as ephemeral fever. If it persists for three, four, or 
more days without local affection it is referred to as febricnia. 

The cases may be divided into several groupfe 

(а) Those which represent mild or abortive types of the infectious dis¬ 
eases. It is not very unusual, during an epidemic of typhoid, Bcarlct fever, 
or measles, to see cases with some of the prodromal symptoms and slight fever, 
which persist for two or three days without any distinctive features. I have 
already spoken of these in connection with the abortive type of typhoid fever. 
Possibly, as Kaliler suggests, some of the cases of transient fever are due to 
the rheumatic poison. 

(б) In a larger and perhaps more important group of cases the symp¬ 
toms''develop with dyspepsia. In children indigestion and gastro-intestinal 
catarrh are often accompanied by fever. Possibly some instances of longer 
duration may be due to the absorption of certain toxic substances. Slight 
fever has been known to follow the eating of decomposing substances or the 
drinking of stale beer; but the gastric juice has remarkable antiseptic prop¬ 
erties, and the frequency with which persons take from choice articles which 
are “ high,” shows that poisoning is not likely to occur unless there is existing 
gastro-intestinal disturbance. 

(c) Cases which follow exposure to foul odors or sewer-gas. That a 
febrile‘paroxysm may follow a prolonged exposure to noxious odors has long 
been recognized. The cases which have been described under this heading • 
are of two kinds: an acute severe form with nausea, vomiting, colic, and 
fever, followed perhaps by a condition of collapse or coma; secondly, a form 
of low fever with or without chills. A good deal of doubt still exists in 
the minds of the profession about these cases of so-called sewer-gas poison¬ 
ing. It is a notorious fact that workers in sewers are remarkably free from 
disease, and in many of the cases which have been reported the illness may 
have been only a coincidence. There are instances in which persons have 
been taken.il! with vomiting and slight fever after exposure^® the odor of a 
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very offensive post mortem. Whether true or not, the idea is firmly implapftkj 
in the minds of the laity that very powerful odors from decomposing matfiafc 
may produce sickness. 

(dX Many cases doubtless depend upon slight nmyngnimd lmunna. such, as 
ton silliti s or occasionally an abortive or larval pneumonia. Children are 
much more frequently affected than adults. 

The symptoms set in, as a rule, abruptly, though in some instances theft 
may have been preliminary malaise and indisposition. Headache, loss of 
appetite, and_f urrediongue. are present. The urineJs.scanty andnigh-colored, 
the fever ranges from 101° to 103°, sometimes in children it rises higfier. 
The cheeks may be flushed and the patient has the outward manifestations of 
fever. In children there may be bronchial catarrh with slight cough. 
Herpes on the lips is a common symptom. Occasionally in children the cere¬ 
bral-symptoms are marked at the outset, and there may be irritation, restless¬ 
ness, and noq£uw«l,delirium. The fever terminates abruptly, by crisis from 
the second to the fourth day; in some instances it may continue for a week. 

The diagnosis generally rests upon the absence of local manifestations, 
particularly the characteristic skin rashes of the eruptive fevers, and most 
important of all the rapid disappearance of the pyrexia. The cases most 
readily recognized are those with acute gastro-intestinal disturbance. ’ 

Thcjr$almet)t is that oimild pyrexia—resLjn. bed, a laxative, and a fever 
mixture containing nitrate of potassium and sweet spirits of nitre. 

(2) Infectious Jaundice. 

Epidemic Catarrhal Jaundice (WeiTs Disease). 

Local and wide-spread outbreaks of jaundice have been known for years. 
Three or four cases may occur in one house, or many persons in an institu¬ 
tion are attacked, or the disease becomes wide-spread in a community. In 
Great Britain this epidemic form is rare. In the United States many out¬ 
breaks have occurred. It prevailed extensively in North Carolina in 1899- 
1900, and a fatal case of that epidemic came upder my observation. In Syria, 
in Greece, in Egypt (Sandwith), in India (8. Anderson), and in South Africa 
during the Boer war (H. B. Matheas), epidemics have been described. It 
has prevailed moat,frequently in the summer months. The symptoms are at 
first gastr ic .ithen fever follows (with the usual concomitants) and^jauadice, 
which may be slight or very intense, and as a^rule albuminuria, j Thqjiver 
and sglggn enlarge, and in severe forms there are^neryous symptoms and 
haemorrhages. There is often a secondary fever. The attack lasts from ten 
d ays to three weekB. The course is usually favorable; fatal cases are rare in 
theUnited Sfates and in India and South Africa, but in the Greek Hospital 
at Alexandria the death-rate was 32 among 300 cases (Sandwith). 

In 1886 Weil described a disease characterized by the features just men¬ 
tioned, but the cases occurred in groups, and a very large proportion in 
butchers. It is probable there are several types of acute infectious jaundice. 
The etiology is unknown. The proteu s has been described in connection with 
Weil’s disease. In the fatal case from North Carolina the autopsy threw no 
light on the nature of the disease. The proteus was isolated from the liver 
and kidney, aadfour other organisms from various parts. It is possible that 
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|jjhttt»*<;atarrhal jaundice is a mild infection, representing the sporadic form 

ite.disease. 

(3) Milk-Sickness. 

This remarkable disease prevails in certain districts of the United. States, 
vest of the A lleghany Mountains, and is connected with tho affection in cat¬ 
tle known as,the tumbles. Tt prevailed extensively in the early settlements 
in certain of the Western States and proved very fatal. The general opinion 
is that it is communicated to man only by eating tho flesh or drinking the 
milk of diseased animals. The butter and cheese are also poisonous. In ani¬ 
mals, cattle and the young of horses and sheep are most susceptible. It is 
stated that cows giving milk do not themselves show marked symptoms unless 
driven rapidly, and, according to Graff, the secretion may be infective when 
the disease is latent. When a cow is very ill, food is refused, the eyes are 
injected, the animal staggers, the entire muscular system trembles, and death 
occurs in convulsions, sometimes with great suddenness. The disease is most 
frequent in new settlements. 

In man the symptoms are those of a more or less acute intoxication. After 
a few days of uneasiness and distress the patient is seized with pains in the 
stomach, nausea and vomiting, fever and intense thirst. There is usually 
obstinate constipation. The tongue is swollen and tremulous, the breath is 
extremely foul and, according to Graff, is as characteristic of the disease as 
is the odor in small-pox. Cerebral symptoms—restlessness, irritability, coma, 
and convulsions—are sometimes marked, and there may gradually be produced 
a typhoid state in which the patient dies. 

The duration of the disease is variable. In the most acute form death 
occurs within two or three days. It may last for ten days, or even for three 
or four weeks. Graff states that insanity occurred in one ease. The poisonous 
nature of the flesh and of the milk has been demonstrated experimentally. 
An ounce of butter or cheese, or four ounces of the beef, raw or boiled, given 
three times a day, will kill a dog within six days. Fortunately, the disease 
has become rare. No definite pathological lesions are known. Jordan and 
Harris have studied a New-Mexieo epidemic (1908) and have found a bacillus 
(B. lactimorbi) with cultures of which the disease may be reproduced in other 
animals. 

(4) Glandular Fever. 

Definition. —An infectious disease of children, developing, as a rule, with¬ 
out premonitory signs, and characterized by slight redness of the throat, high 
fever, swelling and tenderness of the lymph-glands of the neck, particularly 
those behind the stemo-cleido-mastoid muscles. The fever is of short dura¬ 
tion, but the enlargement of the glands persists for from ten days to three 
weeks. 

In children acute adenitis of the cervical and other glands with fever has 
been noted by many observers, but Pfeiffer in 1889 called special attention 
to it under the name of Dmesenfieber. He described it as an infectious dis¬ 
ease of young children between the ages of five and eight years, characterized 
by the above-mentioned symptoms. Since Pfeiffer’s paper a good deal of work 
has been done in connection with the subject, and in the United States West 
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and Hamill, and in England Dawson Williams, have more particularly empha¬ 
sized the condition. 

Etiology.—It may occur in epidemic form. "West, of Bellaire, Ohio, 
describes an epidemic of 96 cases in children between the ages of seven months 
and thirteen years. Bilateral swelling of the carotid lymph-glanda was a most 
marked feature. <In three-fourths of the cases the post-cervical, inguinal, and 
axillary glands were involved. The mesenteric glands were felt in 37 cases, 
the spleen was enlarged in 57, and the liver in 87 eases. Coryza was not pres¬ 
ent, and there were no bronchial or pulmonary symptoms. Cases occurred 
between the months of October and June. The nature of the infection has 
not been determined. 

Symptoms.—The onset is sudden and the first complaint is of pain on 
moving the head and neck. There may be nausea and vomiting and abdomi¬ 
nal pain. The temperature ranges from 101° to 103°. The tonsils may be 
a little red and the lymphatic tissues swollen, but the throat symptoms are 
quite transient and unimportant. On the second or third day the enlarged 
glands appear, and during the course they vary in size from a pea to a goose- 
egg. They are painful to the touch, but there is rarely any redness or swell¬ 
ing of the skin, though at times there is some pufTmess of the subcutaneous 
tissues of the neck, and there may be a little difficulty in swallowing. In 
some instances there has been discomfort in the chest and a paroxysmal cough, 
indicating involvement of the tracheal and bronchial glands. The swelling 
of the glands persists for from two to three weeks. Among the serious fea¬ 
tures of the disease are the termination of the adenitis in suppuration, which 
seems rare (though Neumann has met with it in 13 cases), and hsemorxhagic 
nephritis. Acute otitis media and retro-pharyngeal abscess have also been 
reported. 

The outlook is favorable. West suggests the use of small doses of calomel 
during the height of the trouble. 


(5) Mountain Fever—Mountain Sickness. 

Several distinct diseases have been described as mountain fever. Afl im¬ 
portant group, the mountain anamia, is. associated with the ankylostoma. A 
sec ond (group of cases belongs to typhoid fever; and instances of this disease 
occurring in mountainous regions in the Western Stales are referred to as 
mountain fever. The observations of Hoff and Smart, and more recently of 
Woodruff and of Baymond, show that the disease is typhoid fever. 

C. E. Woodruff, of the United States Army, has reported a group of 35 
cases at Fort Custer, which, as he says, would certainly have been described 
as mountain fever, but in which the clinical features and the Widalj^action 
showed there was no question that they were typhoid. It would be well, I 
think, for the use of the term mountain fever to be discontinued. 

Mountain sick ness comprises the remarkable group of phenomena which 
develop m very High altitudes. The condition has been very accurately de¬ 
scribed by Mr. Whymper. In the ascent of Chimborazo they were first 
affected at a height of 16,664 feet. The symp toms were seve fg_ he^d ache, 
gasping f or, breath, parched throat, intense linret, log&, of appetite, and an 
intens e malai se. Mr. Whymper’a temperature was 100.4°. The symptoms in 
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hB^Ctte lasted nearly three days. In a less aggravated form such symptoms 
may present themselves at much lower levels. A very full description is given 
by Allbutt in vol. iii of Ins System. 

(6) MtWARY EeVKH—Sw eatiwa Sr^Einam 

The disease is characterized byjfeyer, profuse sweats, and an eruption of 
ruliv^-vaskies. It prevailed and was very fatal in England in the fifteenth 
ind sixteenth centuries, and was made the subject of an important memoir 
iy'Johannes Caius, 1552. Of late years it has been confined entirely to cer- 
ain districts in France (Picardy) and Italy. An epidemic of some extent 
iccurred in France in 1887. Hirsch gives a chronological account of 194 
ipi^emTcT'beiween 1718 and 1879, many of which were limited to a single 
'illage or to a few localities. Occasionally the disease has become widely 
pread. Slight epidemics have occurred in Germany and Switzerland. Within 
he past few years there have been several small outbreaks in Austria. They 
re usually of short duration, lasting only for three or four weeks—sometimes 
iot more than seven or eight days. As in influenza, a very, large number of 
er sona. are aitacked in rapid succession. In the mild cases there is only slight 
ever, .with loss of appetite, and* erythematous eruption, profuse perspiration, 
nd an outbreak of miliary vesicles. The severe cases present the symptoms 
f intense infection—delirium, high fever, profound prostration, and hamior- 
hgge. The death-rate at the outset of the disease is usually high, and, as 
j so graphically described in the account of some of the epidemics of the 
middle ages, death may occur in a few hours. The most recent and the full¬ 
est account of the disease is given in Nothnagel’s Handbuch by Immermann. 

(7) Foot-and-Moutii Disease—Epidemic Stomatitis—Aphthods 

Feveb. 

Foot-and-mouth disease is an acute infectious disorder met with chiefly 
in cattle, sheep, and pigs, but attacking other domestic animals. It is of 
extraordinary activity, and spreads with “ lightning rapidity ” over vast terri¬ 
tories, causing very serious losses. In cattle, after a period of incubation of 
three or five days, the animal gets feverish, tire mucous membrane of the 
mouth swells, and little grayish vesicles the size of a hemp seed begin to de¬ 
velop on the edges and lower portion of the tongue, on the gums, and on the 
mucous membrane of the lips. They contain at first a clear fluid, which 
becomes turbid, and then they enlarge and gradually become converted into 
superficial ulcers. There is ptyalism, and the animals lose flesh rapidly. In 
the cow the disease is also frequently seen about the udder and teats, and the 
milk becomes yellowish-white in color and of a mucoid consistency. 

The transmission to man is by no means uncommon, and several impor¬ 
tant epidemics have been studied in thyneighborhood of Berlin. In Zuill’s 
translation of Friedberger and Frohner’s Pathology and Therapeutics of 
Domestic Animals (Philadelphia, 1895) the disease is thus described: “In 
man the symptoms are: fever, digestive troubles, and vesicular eruption upon 
the lips, the buccal and pharyngeal mucous membranes (angina). The dis¬ 
ease does not seem to be transmissible through the meat of diseased animals.’ 

In wide-spread epidemics there has been sometimes a marked tendency 
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to hcemorrhages. The disease runs, as a rule, a favorable course, but in 
Siegel’s report of an epidemic the mortality was 8 per cent. 

When epidemics are prevailing in cattle the milk should be boiled, and 
the proper prophylactic measures taken to isolate both the cattle and the 
individuals who come in contact with them. 

(8) Psittacosis. 

A disease in birds, characterized by loss of appetite, weakness, diarrhoea, 
.convulsions, and death. In Germany, Prance, and Italy a disease in'Into 
characterized by an atypical pneumonia, great weakness and depression, and 
signs of a profound infection has been ascribed to contagion from birds, par¬ 
ticularly parrots. There have usually been house epidemics with a very high 
rate of mortality. A few cases have been reported in England, and Vickery, of 
Boston, haB reported three probable cases. The bacteriology is still doubtful. 

(9) Rooky Mountain Spotted Fever. Tick-Fever. 

In the Bitter-root Valley of Montana and in the mountains of Idaho, 
Nevada, and Wyoming there is an acute infection characterized,by .chitt, fever, 
pains in back and bones, and a macular rash, becoming haemorrhagic. It was 
reported upon occasionally by army surgeons—e. g.. Wood, but nothing defi¬ 
nite was known until the careful studies of Wilson and Chowning (1902), who 
described a piroplasma in the blood, and believed the disease to be transmitted 
by ticks. This latter point has been confirmed, but the existence of the piro¬ 
plasma is doubtful. The studies of King and Ricketts have demonstrated 
beyond doubt the transmission of the disease by the tick, Dermacentor oed- 
dentalis, but the true parasite haB not been determined. The disease is readily 
given to the guinea-pig and monkey, and is transmissible from one animal to 
another by the bite of the tick. Immunity is given by an attack, and in ani¬ 
mals this is transmitted to the young. After an incubation of from three to 
ten days the disease begins with a chill, fever, and severe pains in the limbs. 
The rash appears from the second to the seventh day, is macular, dark, and 
becomes haanorrhagic. Illustrations of it show a rash not unlike that of 
typhus. The skin is often swollen. Haemorrhages from the mucous mem¬ 
branes are not uncommon. The temperature range is from 103° to 105°, and 
at the height of the disease there is delirium and stupor. Convalescence begins 
in the fourth week. The death-rate is high for an eruptive fever, reaching 70 
per cent in Montana, but in Idaho it is not more than 2 or 3 per cent. The 
treatment is that of an acute infection. 


(10) Swine Fever. 


A few cases have been described from accidental inoculation in the prepara¬ 
tion of cultures and in-making post mortems upon pigs. In the course of from 
twclse-hours-l©-three days there is swelling of the fingers.of the affected hand, 
which have a blue-red color, and small nodules form. In some of the instances 
the course has been like that of a painful erythema migrans, with swell ing of 
the lymph-glands. A specific serum has been~use3Twith success in several 


cases. 



SECTION III. 


THE INTOXICATIONS 

AND SUN-STROKE. 


I. ALCOHOLISM. 

(1) Acute Alcoholism.— When a largo quantity of alcohol is taken, the 
influence is chiefly on the nervous system, and is manifested in,muscular inco¬ 
odination, 4 nental disturbance, and, v finally, narcosis. The individual pre¬ 
sents abfluahed, sometimes slightly cyanosed face, thd "pulse is full,^respira¬ 
tions deep but rarely stertorous. The pupils are dilated. The temperature 
is frequently below normal, particularly if the patient lias been exposed to 
cold. Perhaps the lowest reported temperatures have been in cases of this 
sort. An instance is on record in which the patient on admission to hospital 
had a temperature of 24° C. (ca. 75° F.), and ten hours later the temperature 
had not risen to 91°. -, The unconsciousness is rarely so deep that the patient 
can not be roused to some extent, and in reply to questions he mutters inco¬ 
herently. ^Muscular twitehings may occur, but rarely convulsions. 7 The 
breath has a heavy alcoholic odor. The respirations may be very slow; in 
a~recenTcase they were only six in the minute. 

The .diagnosis is not difficult, yet mistakes are frequently made. Per¬ 
sons are sometimes brought to hospital by the police supposed to lie drunk 
when in reality they are dying from apoplexy. Too great care can not he exer¬ 
cised, and the patient should receive the benefit of the doubt. In some in-, 
stances the mistake has arisen from the fact that a person who has been drink-j 
rag heavily has been stricken with apoplexy. In this condition the coma is 
usually deeper, stertor is present, and there may be evidence of hemiplegia in, 
the greater flaccidity of the limbs on one side. The subject will be considered’ 
in the section upon uremic coma. 

Dipsomania is a form of acute alcoholism seen in persons with a strong 
hereditary tendency to drink. Periodically the victims go “ on a spree, but 
in the intervals they are entirely free from-any craving for alcohol. 

(2) Chronic Alcoholism. —In moderation, wine, lieer, and spirits may be 
taken throughout a long life without impairing the general health. 

According to Payne, the poisonous effects of alcohol arc manifested QJ 
as a functional.poi$ra, as in acute narcosis; (.2) as a tissue poison, in which 
its’eUfects are seen on the parenchymatous elements, particularly epithelium 

and nerve, producing a slow degeneration, and on the blood-vessels, causing 
thickening and ultimately fibroicTchanges; and (3j as a checker of tissue 
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oxidation, since the alcohol is consumed in place of the fat. This leads to 
fatjj_ehange8 and sometimes to a condition of general steatosis. 

The-chief, effects of chronic alcohol poisoning may be thus summarized. 

Nervous System.-* Functional disturbance is common. 2_ Ujjsteadiaesa of 
thejmuscles in performing any action is a constant feature. "The jjemarjs 
best seen in the hands and in the tongueJ, The_mental.processes may be dull, 
particularly in the early morning hours, and the patient is unable to transact 
any business until he has had his accustomed stimulant. f Irritability of tem¬ 
per, forgetfulness, and exchange in the moral character of the individual 
gradually come on. The judgment is seriously impaired, the will.enfeebled, 
and in the final stages dementia may supervene. An interesting combina¬ 
tion of symptoms in chronic alcoholics is characterizcdsby peripher al neuritis. 
lqas,of-memory, and pggudo-reminiscences—that is, false notions as to the 
patient’s position in time and space, and fabulous explanations of real occur¬ 
rences. The peripheral neuritis is not always present j'ithere may be only 
tremor and^actitation of the lips, and thickness of the speech, with.visual hal¬ 
lucinations. The mental condition was described by Jackson and by Wilks. 
Korsako ff speaks of it as a psydnom polyneuritica, and the symptom-complex 
is sometimes called by his name. The relation of chronic alcoholism to insan¬ 
ity has been much discussed. According -to Savage, of 4,000 patients admitted 
to the Bethlehem Hospital, 133 gave drink as the cause of their insanity. 
Chronic alcoholism is certainly one of the important elements in the strain 
fjd'hich leads to mental breakdown, ft Epikp8y,may result directly from chronic 
drijiking. It is a hopeful form, and may disappear entirely with a return to 
habits of temperance. 

There is a remarkable condition in chronic alcoholics of which I have seen 
at least half a dozen cases. A heavy drinker, who may perhaps have had 
attacks of delirium tremens, begins to get drowsy or a little more befuddled 
than usual; gradually the stupor deepens until he becomes comatose, in which 
state he may remain for weeks. There may be slight fever, but there are 
nq.gigns.qf paralysis, and no optic neuritis. The urine may be normal. The 
lumbar, puncture yields a clear fluid, but under high pressure. In one case, 
which died at the end of six weeks, there were the anatomical features of a 
serous jneningi tis. 

No characteristic changes are found in the nervous system. Haemorrhagic 
pachymeningitis is not very uncommon. Opacity and thickening of the pia- 
arachnoid membranes, with more or less wasting of the convolutions, gen¬ 
erally occur. These are in no way peculiar to chronic alcoholism, but are 
found in old persons and in chronic wasting diseases. In the very protracted 
cases there may be chronic encephalo-meningitis with adhesions of the mem¬ 
branes. Finer chang es in the nerve-cells, their processes, and. the neuroglia 
have been described by Berkley, Hoch, and others. By far the most striking 
effect of alcohol on the nervous system is the production of th e alcoholi c 
nfliri tjiy w hich will be considered later. 

niptifii s iffyniVn—Catarrh,yd the stomach is the most common symptom. 
Th e toper has a furred tongue, heavy breath, and in the morning a sensation 
of sinjdng .at, the stomach until he has had his dram. The appetite is usu¬ 
ally impaired and the howel q are constipated. In beer-drinkers dilatation of 
the stomach is common. 
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A iS»jpb.p£<#iueesdefinite changes in the liver, leading ultimately to (lu* 
variUUaJn^ cxrrhos., to be described. 1„ Welch's lalmrat,^ J Fr 1 

^^riss c : rrhosis in ™ bwts * «» **£3. 

W .. m g t 18 probab ly a pmnai^ degenerative .change, in the liver-eells 
although manyjjopd observers still bold that the po.son acts first ,,pon 1 lie 
conaechve-iisue elements. It is probable that a special vuhte , li ” ( 

liver-cells ns necessary m the etiology of alcoholic drrhosis. There re cases 
m which comparatively moderate drinking for a few years has been 111', ' 
by cirrhosis 1 on the other hand, the livers of persLi! wlmtv c m ^ 
drinkers for thirty or forty years may show only a moderate grade of • e o 

Wed an/fend I 01 ' 0 C 1 IT !r 8 drinkers may'present nn Z 

rgea and leader liver, with at times swelling of the spleen. With the mis- 

t£ic and fepatic disorders the facies often becomes ver} characteristic 1 
vemdes of the cheeks and nose are dilated; the latter becomes enlarged red' 
and may piesent the condition known as acne, rosacea. The eyes arc watery’ 
the conjunctive, hypenemic and sometimes bile-tinged. } ’ 

Vasjieaxt and arteries in chronic topers show important, degenerative 
changes. Alcoholism ,s one of the special factors in causing artcr.VsclcrosTs 
Steel! has pointed out the frequency of cardiac dilatation in these cases 

Ju dafijfe -lhe influence of chronic alcoholism upon these organs is by no 
means so marked. According to Dickinson the total of renal disease i/not 
greater in the drinking class, and he holds that the effect of alcohol on the 
kidneys has been much overrated. Korinad has directed attention to the fact 

ze 'The W’ P D P ° r iT i° f i C ! lr0mC alc0h0lics thu Sidneys are increased in 
azu The Guy s^lfospital statistics support this statement, and Pitt notes that 

witw er h Cent ° f the . b, ; d ‘ , ' s of lmnl drmk «-s the kidneys were hypertrophied 

,nd r 1 r mg ri b,d r UangC - The ^ ical « ranul " kidney seems to result 
'“‘directly, from alcohol through the arterial el mimes 

tnh? ? S f ° rmorI y thought that alcohol was in some way antagonistic to 
tuberculous disease, but the observations of late years indicate clearly that 
he reverse is the case and that chronic drinkers are much more liable to 

tion nf CU ? tuberculosis, it is probably altogether a ques- 

on ot altered tissue-soil, the alcohol lowering the vitality and enabling the 
bacilli more readily to develop and grow. 

bi-tl? Deli fi um tremens (mmiw a potu) is really only an..incident in the 
b story of chronic alcoholism, and results from the long-continued action 
• ;y e S on on the bram - The condition was first accurately described early 
i-WaJmcentury by Sutton, of Greenwich, who bad numerous opportunities 
or studying the different forms among the sailors. One of (lie most thor¬ 
ough and careful studies of the disease was made by Ware, of Boston. A 
dP-t e n -m a, tpinperatc per son,- no -matter how prolonged, is rarely if ever fob 
owed by delirium tremens; but in the case of .an habitual drinker a torn-- 
porary excess is apt to bring on an attack. It sometimes follows in conse- 
judden withdrawal of the alcohol. There are circumstances 
"hich in a heavy drinker determine, sometimes with abruptness, the onset of 
jelirium. Such are an accident, a sudden fright or shock, and an acute in- 
umuaption, particularly pneumonia. It is especially apt to occur in drinkers 
a nutted to hospitals for injuries, especially fractures, and as this seems 
Most- likely to occur when the alcohol is withdrawn, it is well to give such 
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patients a moderate amount of alcohol. At the outset of the attagk.the patient 
is raat.laa a and depressed, andjslefips .badly, symptoms which cause him to take 
alcohol more freely. After a day or two the characteristic delirium seta. in. 
The patient talks constantly and incoherently; he is incessantly.motion, 
and desires to go out and attend to some imaginary business. •S'lIaJlnQinations 
o f. sight and hearing develop. He sees objects in the room, such as '.tats, 
mice, or snakes, and fancies that they are crawling over his body. The terror 
inspired by these imaginary objects is great, and has given the popular nafng 
“ horrors ’’ to the disease. The patients need to Iks watched constantly, for 
in their delusions they may jump out of the window or escape. Auditory 
hallucinations are not so common, but the patient may complain of hearing 
thc roar of animals or the threats of imaginary enemies. ^There is much mns- 
cular_ttemor; the tongue is covered with a thick white fur, and when pro¬ 
truded is tremulous. The pulse is soft, rapid, and readily compressed. There 
is usually fever, but the temperature rarely registers above 102° or. 103°. Iu 
fatal eases it may be higher. Insomnia is a constant feature. On the third 
or fourth day in favorable cases the restlessness abates, the patient sleeps, 
arid improvement gradually sets in. The tremor persists for some days, the 
hallucinations gradually disappear, and the appetite returns. In more serious 
cases the insomnia persists, the delirium is incessant, the pulse becomes more 
frequent and feeble, the tongue dry, the prostration extreme, and death takes 
place from gradual heart-failure. 

Diagnosis. —The clinical picture of the disease can scarcely be confounded 
with any other. Cases with fever, however, may be mistaken for meningitis. 
By far the most common error is to overlook some local disease, such as pneu¬ 
monia or erysipelas, or an accident, as a fractured rib, which in a chronic 
drinker ipay precipitate an at.taek of delirium .tremens. In every instance a 
careful examination should be made, particularly of the lungs. It is to bo 
remembered that in the severer forms, particularly the febrile cases, conges¬ 
tion of the bases of the lungs is by no means uncommon. Another point to 
be borne in mind is the fact that pneumonia of the apex is apt to be accom¬ 
panied by delirium similar to mania a potu. 

Prognosis. —Recovery takes place in a large proportion of the cases in pri¬ 
vate practice. In hospital practice, particularly in the large city hospitals 
to which the debilitated patients are taken, the death-rate is higher. Gerhard 
states that of 1,241 cases admitted to the Philadelphia Hospital 121 proved 
fatal. Recurrence is frequent, almost indeed the rule, if the drinking is 
kept up. 

Treatment. —Acute alcoholism rarely requires any special measures, as tbe 
patient deeps off the effects of the debauch. In tie case of profound alco¬ 
holic coma it may be advisable to wash out the stomach, and if collapse symp¬ 
toms occur the limbs should be rubbed and hot applications made to the body. 
Should convulsions supervene, chloroform may be carefully administered. Iu 
the acute, violent alcoholic mania the hypodermic injection of apomorphia, 
one-eighth or one-sixth of a grain, is usually very effectual, causing nausea 
and vomiting, and rapid disappearance of the maniacal symptoms. 

Chronic alcoholism is a condition very difficult to treat, and .once fully 
established the habit is rarely abandoned. The most obstinate cases are those 
with marked hereditary tendency. Withdrawal of the alcohol is the first 
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essential. This is most effectually accomplished by placing the patient in 
an institution, in which he can be carefully watched during the trying period 
of the first week or ten days of abstention. The absence of temptation in 
institution life is of special advantage. For the sleeplessness the bromides 
or hyoscine may be employed. Quinine and strychnine in tonic doses may 
be given. Cocaine or the fluid extract of coca has been recommended as a sub¬ 
stitute for alcohol, but it is not of much service. Prolonged seclusion in a 
suitable institution is in reality the only effectual means of cure. When an 
hereditary tendency exists a lapse into the drinking habit is almost inevitable. 

In delirium tremens the patient should be confined to bed and carefully 
watched night and day. The danger of escape in these cases is very great, as 
the patient imagines himself pursued by enemies or demons. Flint mentions 
the case of a man who escaped in his night-clothes and ran barefooted for 
fifteen miles on the frozen ground before he was overtaken. The patient 
should not be strapped in bed, as this aggravates the delirium; sometimes, 
however, it may bo necessary, in which case a sheet lied across the bed may 
be sufficient, and this is certainly better than violent restraint by three or four 
men. Alcohol should be withdrawn at once unless the pulse is feeble. 

Delirium tremens is a disease which, in a large majority of cases, runs a 
cfluriOery slightly influenced by medicine. The indications for treatment 
are to procure sleep and to support the strength. Jn mild cases half a drachm 
of bro mide of potassium combined with tincture of capsicum may be given 
every three hours. Chloral is often of great service, and may be given with¬ 
out hesitation unless the heart’s action is' feeble. Hood results sometimes 
follow the hypodermic use of hyoscine, one one-hundredth of a grain. Opium 
must be used cautiously. A special merit of Ware's work was the demon¬ 
stration that on a rational or expectant plan of treatment the percentage of 
recoveries was greater than with the indiscriminate use of sedatives, which 
had been in vogue for many years. When opium is indicated it should be 
given as morphia, hypodermically. The effect should he carefully watched, 
and if after three or four quarter-grain doses have been given the patient is 
still restless and excited, it is best not to push it farther. Repeated doses of 
trional (grs. xv-xx) every four hours may be tried. Lamber advises ergotin 
hypodermically in both the acute and chronic alcoholism. When fever is 
present the tranquilizing effects of a cold douche or cold bath may be tried, or 
the cold or warm packs. The large doses of digitalis formerly employed are 
not advisable. 

Careful feeding is the most important clement in the treatment of these 
cases. Milk and concentrated broths should be given at Btated intervals. If 
tbe pulse becomes rapid and shows signs of flagging alcohol may be given in 
combination with the aromatic spirits of ammonia. 

II. MORPHIA HABIT (Morphinomanla; Morphinism). 

Taken at first to allay pain, a craving for the drug is gradually engendered, 
and the habit in this way acquired. The effects of the constant use of opium 
vary very jnuch. In-the East, where opium-smoking is as common as tobacco- 
nnoking with ns, the ill effects are, according to good observers, not very 
striking. Taken as morphia, and hypodermically, as is the rule, it is very 
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injurious, but a moderate amount may be taken for years without BeMdP’f 
damage. 

The habit is particularly prevalent among women and physicians who use 
the hypodermic syringe for the alleviation of pain, as in neuralgia or sciatica. 
The acquisition of the habit as a pure luxury is rare in this country. . 

Symptoms.—The symptoms at first are slight, and for months theremayhe 
no disturbance'of health. There are exceptional instances in which for a'period 
of years excessive amounts have been taken without deterioration of the>n).ejjtal 
or bodily functions. As a rule, the dose necessary to obtain the desired sensa¬ 
tion has gradually to be increased. As the effects wear off the 1 victii^pfpo- 
ricnccs sensations of lassitude andinental depression, accompanied often with 
slight nausea and epigastric distress, or even recurring colic, which may be mis¬ 
taken for appendicitis. The confirmed opium-eater usually has a sallow, pasty 
complexion, is emaciated, and becomes prematurely gray. He is r estles s, irrita- 
ble^and unable to remain quiet for any time. Itching is a common symptom. 
The sleep is disturbed, the appetite and digestion are deranged, and except 
when directly under the influence of the drug the jnental condition is one of 
depression. Occasionally'there are profuse sweats, which may be preceded by 
chills. The pupils, except when under the direct influence of the drug, are 
dilated, sometimes unequal. In one case there was a persistent oedema of the 
legs without sufficient renal changes or anaemia to account for it.' Persons 
addicted to morphia arc inveterate liars, and no reliance whatever can lie 
placed upon their statements. In many instances this is not confined to mat¬ 
ters relating to the vice. In women the symptoms may be associated with 
those of pronounced hysteria or neurasthenia. The practice may be contin 
ued for an indefinite time, usually requiring increase in the dose until ulti 
mately enormous quantities may be needed to obtain tho desired effect 
. Finally a condition of asthenia is induced, in which the victim takes little 01 
no food and dies from the extreme bodily debility. An increase in the do» 
is not always necessary, and there are habitues who reach the point of satis 
faction with a daily amount of 2 or 3 grains of morphia, and who are abl 
to carry on successfully for many years the ordinary business of life. The 
may remain in good physical condition, and indeed often look ruddy. 

Treatment.—The treatment of the morphia habit is extremely difficult, an 
can rarely be successfully carried out by the general practitioner. Isplatioi 
systematic feeding, and gradual withdrawal of tho drug are the essential eli 
ments. As a rule, the patients must be under control in an institution an 
should be in bed for the first ten days. It is best in a majority of eases i 
reduce the morphia gradually. The diet should consist of beef-juice, milk, an 
egg-white, which should be given at short intervals. Tho sufferings of the pi 
tients are usually very great, more particularly the abdominal pains,, sometimi 
nausea and vomiting, and the distressing restlessness. Usually within a week < 
ten days the opium may be entirely withdrawn. In all cases the pulse should 1 
carefully watched and, if feeble, stimulants should be given, with the aromal 
spirits of ammonia and digitalis. For the extreme restlessness a hot bath 
serviceable. The sleeplessness is the most distressing symptom, and varim 
drugs may have to be resorted to, particularly hyoscine and sulnhonal m 
sometimes, if the insomnia persist, morphia itself. * 

It is essential in the treatment of a case to be certain that the patient b 
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no means of obtaining morphia. Even under the favorable circumstances of 
seclusion in an institution, and constant watching by a night and a day nurse, 
I have known a patient to practice deception for a period of three months. 
After an apparent cure the patients are only too apt to lapse into the habit. 

The condition is one which has become so common, and is so much on 
the increase, that physieians should exercise the utmost caufion in prescrib¬ 
ing morphia, particularly to female patients. Under no circumstances should 
a patient with neuralgia or sciatica be allowed to use the hypodermic syringe, 
and it is even safer not to intrust this dangerous instrument to the hands of 
the nurse. 

IH. LEAD-POISONING (Flumbism; Saturnism). 

Etiology.—The disease is wide-spread, particularly in lead-workers and 
among plumbers, painters, and glaziers. The metal is introduced into the 
system in many forms. Miners usually escape, but those engaged in the smelt¬ 
ing of lead-ores are often attacked. Animals in the neighborhood of smelt¬ 
ing furnaces have suffered with the disease, and even the birds that feed on 
the berries in the neighborhood may be affected. Men engaged in the white- 
lead factories are particularly prone to plumbism. Accidental poisoning may 
come in many ways; most commonly by drinking water which has passed 
through lead pipes or been stored in lead-lined cisterns. Wines and cider 
which contain acids quickly become contaminated in contact with lead. It 
was the frequency of colic in certain of the cider districts of Devonshire which 
gave the name of Devonshire colic, as the frequency of it in Poitou gave the 
name co lica Pidon um. Among the innumerable sources of accidental poi¬ 
soning may be mentioned milk, various sorts of beverages, hair dyes, false 
teeth, and thread. We have had in the Johns Hopkins Hospital four cases 
following the use of lead and opium pills for dysentery, of which cause Miller 
(Therapeutic Gazette, 1904) has collected many cases from the literature. It 
has also followed the,use of Emplaatrum Diachylon to produce abortion, and 
there is a case reported in an infant from the application of lead-water on 
the mother’s nipples. One grain every three hours for three days, and two 
grains every three hourB for one day, have caused signs of poisoning. A seri¬ 
ous outbreak of lead-poisoning, which was investigated by David D. Stewart, 
occurred in Philadelphia, owing to the disgraceful adulteration of a baking- 
poadw-with ch romate -of lead, which was used to give a yellow tint to tho 
cakes. Lead given medicinally rarely produces poisoning. 

-> Adages are attacked, but J. J. Putnam states that ghOdren are relatively 
lessdiable. The largest number of cases occur between thirty and forty. Ac¬ 
cording to Oliver/, females are more susceptible than males. He states that 
they are much more quickly brought under its influence, and in a recent epi¬ 
demic in which a thousand) cases were involved the -proportion of females to 
malea jraa fo py to..one. 

‘ The, lead gains, entrance to the system through the lungs, the digestive 
0 Egans, or the .dan. Poisoning may follow the use of cosmetics containing 
lead. Through the lungs it is freely absorbed. The chief channel, according 
to Oliverpfe the digestive system. It is rapidly eliminated by the kidneys and 
skin, and is present in the urine of lead-workers. The susceptibility is re- 
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markably varied. The symptoms may be manifest within a month of expi^ 
sure. On the other hand, Tanquerel (des Planches) met with a case- in V 
man who had been a lead-worker for fifty-two years. 

Morbid Anatomy.—Small quantities of lead occur in the body in health. 
J. J. Putnam’s reports show that of 150 persons not presenting symptoms c& 
lead-poisoning traces of lead occurred in the urine of 25 per cent. ' .' 

In chronic poisoning lead is found in the various organs. The affected 
muscles are yellow, fatty, and fibroid. The nerves present the features-of 
a p eripher al jfegqnni-al i vo neuritis. The pord and the new»-soots are, as a 
rule, uninmlyed. In the primary atrophic form the ganglion ceUs of .tfie 
anterior horns are probably implicated. In the acute fatal cases there may 
be the most intense entero-colitis. 

Clinical Forms.—Acuxs Poisonito.— We do not Tefer here to the acci¬ 
dental or suicidal cases, which present vomiting, pain in the abdomen, and 
collapse symptoms. In workers in lead there are several manifestations which 
follow a short time after exposure and set in acutely. There may be, in the 
1 first place, a rapidly developing anaemia, j Acute-neuritis has been described, 
and c onvuls ions, epilepsy, and a delirium, which may be, as Stephen Mac¬ 
kenzie has noted, not unlike that produced by alcohol. There arc also cases 
in which the gastro-intestinal symptoms are most intense and rapidly prove 
fatal. Thero was admitted under my care in the Philadelphia Hospital a 
painter, aged fifty, suffering with anosmia and severe abdominal pain, which 
had lasted about a week. He had vomiting, constipation at first, afterward 
severe diarrhcea and mclacna, with distention and tenderness of the abdo¬ 
men. There were albumin and tube-casts in the urine. The temperature was 
usually subnormal. Death occurred at the end of the second week. There 
was found the most intense cntero-colitis with hasmorrhages and exudation. 
These acute forms occur more frequently in persons recently exposed, and, 
according to Mackenzie, are more frequent in winter than in summer. Da 
Costa has reported the onset of hemiplegia after three days’ exposure to the 
poison. 

CnEOK iqJPatsQsma. 

(а) Blood, Changes. —A moderate grade of anemia, the so-called saturnine 
cachexia, is usually present. The corpuscles do not often fall below 60 per 
cent. Many of the red cells show a remarkable granular, basophilic degenera¬ 
tion when stained with .Tenner’s stain, or with polychrome methylene blue. 
Grawitz first demonstrated their presence in cases of pernicious anaemia, and 
Pepper (tertius) and White showed that they were constantly present in lead¬ 
poisoning. Further observations by Vaughan and others have dhown that 
such granulations are found in the blood in a great variety of conditions, even 
in normal blood, but that they are most numerous in lead-poisoning, in which 
their occurrence in very large numbers is of considerable value in diagnosis. 
Cadwalader has shown the constant presence of nucleated red blood-corpuscles 
even when the anaemia is of very slight grade. 

(б) Blue line on the gums, which is a valuable indication, but not in¬ 
variably present. Two lines must be distinguished: one, at the margin 
between the gums and teeth, is on, not in the gums, and is readily removed 
by rinsing the mouth and cleansing the teeth. The other is the Well-known 
characteristic blue-black line at the margin of the gum. The color is not 



LEAD-POISONING. 

o77 

but being in the papilhe of the <mm< tl,„ i;„ • 

magpityihg-glass, interrupted. The lead if absorbed 88 Wlth 8 

tissues into a black sulphide bv the aetinn n f 1 i d , ai ? d converted in the 
W*8 the teeth. Til, it l Ww ft- the 
itnd.disappear within a few weeks or miv WPsi , t / f er °- x P osuru (Oliver) 
s4ah haa acted the occurrence of a’blacl- ifnf ; n * • ° r ma 1 ny months - 1>hili P- 
<*• carbon. lnc ln mmors > duc ‘» the deposition 

thet r °thi ! C c 1 T Kl ‘ P0 t i l 0ning are COliC) lead * 

intra-abdominal inflammatory'"condition." 11 A 

Wruelen JCW* The cases ,„a, U*i»i 

. ruction. The history, the presence of a blue line on the gums and the 
blood changes are of importance in differential diagnosis, 
cc K Lea d-P als y —'This is rarely a primary manifestation Anions? 54 
30 ea*e 1 ? d -P? ,8on, “S treated in the J. II. Id. and dispensary, there wen- 

qlntlf M f a ?' Pa T ?! S (H " JL Thonlas )- The upper limbs “are most fre- 
a y alfeetcd. In 2b cases the arms alone were affected and 18 of these 

"“‘f! '• » «* "Sht arm 

ma y m, , In 4 ca f s both arms and legs were attacked. Tim onset 
diSitlfn f’ ,b “ utc ’ ° ( r . it usually occurs without fever. In its 

W ge fr l niay.be pariml, limited to a muscle or to certain muscle groups, 

lh( b ta M - il 'T th ° n ” ,sdes of 11,0 extremities arid 

M dam ° De J emi e-klumpke recognizes the following localized 

the Wri^ n ^ H '^ a l, tjrpe ’ paralysis of the ex tensors of the fingers and of 
icteristie \ 18 -tbc luusculo-spiral nerve is involved, causing the char- 

J h ° SUpmUt ° r lQ W usually escapes. In the long- 

; f in?! fleX10 « ° f . ! hc carpus there my be slight displacement backward 
UL£, QOnCS, aWltll disfpntirvn nf flm oimAtrinl xi. . i. ± 1 . 


(5\ Ti i • y nioment, is otten very annoying to t 

wachial type, which involves the deltoid, the biceps, (lie hrachialis 
cam 1 if n<1 ™ e sllp ™ a t° r t° n gns, rarely the pectorals. The atrophy is of the 
pu °- umeral form. It is bilateral, and sometimes follows the first form, 
u 11 may be primary. 

The Aran-Duchenne type, in which the small muscles of the hand 
0 the thenar and hypothenar eminences arc involved, so that we have a 
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paralysis closely resembling that of the early stage of polio-myelitis anterior 
chronica. The atrophy is marked, and may be the first manifestation Of tjjjft: 
lead-palsy. Mobius has shown that this form is particularly marked in ttfildja.' ■ 

(4) The peroneal type. According to Tanquerel, the in war f>x n 

invdifi&Ja lie proportion of 13 to 100 .of. the upper limbs. The lateral 
peroneal muscles, the extensor communis of the toes, and the extensor proprius 
of the big toe are involved, producing the steppage gait. 

(5) Laryngeal form. Adductor paralysis has been noted by Morell Mac¬ 
kenzie and others in lead-palsy. 

Generalized Palsies. —There may be a slay, chronic paralysis, gradually 
involving the extremities, beginning with the classical picture of wrist-drop. 
More frequently there is a rapid generalization, producing complete paralysis 
in all the muscles of the parts in a few days. It may pursue a course like 
an ascending paralysis, associated with rapid wasting of all four limbs. Such 
cases, however, are very rare. Death has occurred hy involvement of the dia¬ 
phragm. Oliver reports a case of Philipson’s in which complete paralysis 
supervened. A case of generalized paralysis was admitted last winter (1904) 
in which the paralysis began in the legs after but two weeks’ work as an 
enameler. It spread rapidly, so that in a little over a week he was bed- 
ridden, and on admission to the hospital nearly every muscle below the neck 
was involved. The diaphragm was completely paralyzed. Ho was walking 
about when he left the hospital, though there was still some weakness remain¬ 
ing. Dejerine-Klumpke also recognizes a febrile form of general paralysis 
in lead-poisoning, which may closely resemble the Bubacute spinal paralysis 
of Duchenne. 

There is also a primary satnminp mnamilflr atrophy in which ^the we ak- 
n esq an d .yasting come on together. It is this form, according to Stowers, 
which most frequently assumed the Aran-Duchenne ty pe. 

The electrical reactions are those of lesions of the lower motor segment, 
and will be described under diseases of the nerves. The degenerative reac¬ 
tion in its different grades may be present, depending upon the severity of 
the disease. 

Usually with the onset of the paralysis there are pains in the legs and 
joints, the so-called saturnine arthralgias. Sensation may, however, tie 
unaffected. 

(e) The cerebral symptoms are numerous. Seven of our cases showed 
marked cerebral involvement. One of the cases had delusions and maniac al 
e x c i te m ent and had to be removed to an insane hospital. In other cases there 
occurred transient.delirium, attacks of nnco nsgiousiiess. and in one case.cpn- 
vii 1 si o n r Optic, neuritis or neuro-retinitis may occur. -Hyster ical symptoms 
occasionally occur in girls. Convulsions are not uncommon, and in an adult 
the possibility of lead-poisoning should always be considered. T rue epileps y 
may follow the convulsions. An acute delirium may occur with hallucina¬ 
tions. The patients may have trance-Jfke attacks, which* Jtdto.,prjyiginato 
wjthfeCOUFukions. A few cases of lead encephalopathy finally drift'into 
lupajtic asylums. TseiWff “ one of the commonest manifestations of lead- 
poisoning. 

(f) Arterio-sclerosis. —Lead-workers are notoriously subject to asterio- 
gcleroeis with contracted kidneys and hypertrophy ,otiheJieart, The cas« 
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K distin ct gouty deposits, particularly in the big-toe joint; but 
ry. acute gout in lead-workers is rare. According to Sir Wil- 
th e lead favors the precipitation of the crystalline urates of 
Balfejlias shown that lead diminishes the alkalinity of the 
lessens-the solubility of the uric acid. 

—In the minor manifestations this is good. According to Gow- 
k is bad in the primary atrophic form of paralysis. Convulsions 
ire, as a’ruic, -Scrums, and the mental symptoms which succeed may be perma- 
ient. Occasionally the wrist-drop persists. 

Treatment. —Prophylactic measures should he taken at all lead-works, but, 
mless employes are careful, poisoning is apt to occur even under the most 
avorable conditions. Cleanliness of the hands and of the finger-nails, fre- 
juent bathing, and the use of respirators when necessary, should be insisted 
ipon. When the lead is in the system, the iodide of potassium should bo 
,riven in from 5- to 10-grain doses three times a day. Fgt the colie, local 
tpplicalions and, if severe, morphia may be used. An occasional morning 
purge of magnesium sulphate may be given. For the anionia iron should 
be used. In the very acute cases it is well not to give the iodide, as, accord¬ 
ing to some writers, the liberation of the lead which has been deposited in the 
tissues, may increase the severity of the symptoms. For the local palsies mas¬ 
sage and the constant current should be used. 

TV. AESENIOAIi POISONING. 

Aoute poisoning by arsenic is common, particularly by Paris green and 
such mixtures as “Rough on Rats,” which are used to destroy vermin and 
insects. The chief symptoms arc intense pain in the stomach, vomiting, and, 
later, colic, with diarrhoea and tenesmus; occasionally the symptoms are those 
of eollapse. If recovery takes place, paralysis may follow. The treatment 
should be similar to that of other irritant poisons—-rapid removal with the 
stomach pump, the promotion of vomiting, and the use of milk and eggs. 
If the poison has been taken in solution, dialyzed iron may be used in doses 
of from 6 to 8 drachms. 

Chronic Arsenical Poisoning. —Arsenic is used extensively in the arts, 
particularly in the manufacture of colored papers, artificial flowers, and in 
many of the fabrics employed as clothing. The glazed green and red papers 
used in kindergartens also contain arsenic. It is present, too, in many wall¬ 
papers and carpets. Much attention has been paid to this question of late 
years, as instances of poisoning have been thought to depend ujwn wall-papers 
and other Household fabrics. The arsenic compounds may be either in the 
form of solid particles detached from the paper or as gaseous volatile bodies 
formed from arsenical organic matter by the action of several moulds, notably 
Penicilium brevicaule, Mucor mucedo, etc. (Gosio). In moisture, and at a 
temperature of from 80° to 95° F., a volatile compound is set free, probably 
“an organic derivative of arsenic pentoxide” (Sanger). The chronic poi¬ 
soning from fabrics and wall-papers may be due, according to this author, 
to the ingestion of minute continued doses of this derivative. Contaminated 
glucose, used in manufacturing beer, caused .the recent epidemic of poison¬ 
ing at Manchester. The associated presence of selenium compounds may have 
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played a part in the production of the poisoning (TunnicliSe and Rosenheim)'. 
Arsenic is eliminated in all the secretions, and has been found in the-milk. 
J. J. Putnam, it should be remembered, has shown that it is not uncommon 
to find traces of arsenic in the urine of many persons in apparent health (:)n 
per cent). The effects of moderate quantities of arsenic arc not infrequently 
seen in medical practice. In chorea and in pernicious ainumia, steadily in¬ 
creasing doses are often given until the patient takes from 15 to 20 drops of 
Fowler’s solution three times a day. Flushing and hyperaunia of the skin, 
puffiness of the eyelids or aliove the eyebrows, nausea, 1 vomiting, and diarrhea 
are the most common symptoms. Redness and sometimes bleeding of the 
gums and salivation occur. In the protracted administration of arsenic 
patients may complain of numbness and tingling in the fingers. Cutaneous 
pigmentation and keratosis are very characteristic, and as a late rare sequence 
of the latter, epithelioma. In chorea neuritis has occurred, and a patient nt 
mine with Hodgkin’s disease had multiple neuritis after taking giv 3j of Fow¬ 
ler’s solution in seventy-five days, during which time there were fourteen days 
on which the drug was omitted. 

In the Manchester epidemic nearly all cases presented signs of neuriti 
and lesions of the skin. Tn some the sensory disturbances predominated, 
in others the motor, the individuals being unable to walk or to use their 
handsf r ''lfl a certain number there was muscular inco-ordination, resembling 
that of locomotor ataxia. Rapid muscular atrophy characterized some ca.se> 
In not a few patients a condition of crythromelalgia was present. Occasion¬ 
ally a catarrh of the respiratory and alimentary tracts was the chief featun 
Pigmentation, keratosis, and herpes were the most characteristic cutaneous 
manifestations (Kelynack and Kirkby, Arsenical Poisoning in Beer Drink¬ 
ers). How far similar symptoms are to be attributed to the small quantities 
of arsenic absorbed from wall-papers and fabrics is by some considered doubt¬ 
ful. That children and adults may take with impunity large doses for months 
without unpleasant effects, and the fact of the gradual establishment of a 
toleration which enables Styrian peasants to take as much as 8 grains of arse- 
nious acid in a day, speak strongly against it. On the other hand, as Sanger 
states, we do not know accurately the effects of many of the compounds in 
minute and long-continued doses, notably the arsenates. 

Arsenical paralysis has the same characteristics as lead-palsy, but the legs 
are more affected than the arms, particularly the extensors and peroneal 
group, so that the patient has the characteristic steppage gait of peripheral 
neuritis. 

The electrical reaction in the muscles may bo disturbed before there is 
any loss of power, and when the patient is asked to extend the wrist fully and 
to spread the fingers slight weakness may bo detected early. 

V. FOOD POISONING. 

There may be “ death in the pot ” from many causes. Food poisons tuny 
be endogenous or exogenous. Those articles in which the poison is of endoge¬ 
nous origin can scarcely be designated as foods.n The poisonous mushroom, 
for example, is often mistaken for the edible form. The former is injurion* 
because it normally produces a highly poisonous alkaloid, muscarine. Cep 
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fan ^V 180 P roducc ” al physiological but toxic products When eaten 
hy mistake, as frequently occurs in the West Indies and Japan these list! onv 
cause poisonous symptoms ^he exogenous origin of food poisons is by far 
the commonest Under this head come those foods which arejrendered poison¬ 
ous hy accidental contamination from outside sources. Food „ lav contain 

'if or «T sms of ?***»> ™ oi tuberculosis or trichiasis;‘milk and 

other foods may become, infected with typhoid bacilli, and so convey (be disease 

Animals (or insects, as bees) may feed on substances which cause 'their 
ilcsn or products to be poisonous to mun 

The grains used as food may be infected with fungi and cause the opt- 
| demies ox ergotism, etc. 1 

|, 1<lood f of all sorts may become contaminated with the bacteria of puire- 
| faction, the products of which may be highly poisonous. 

| The term “ptomaine poisoning” has been popularized to such an extent 
[that it is used synonymously with food poisoning. The term p!a,mine was 
introduced twenty-five years ago by the Italian chemist, Seimi, to designate 
basic, alkaloidal products formed in putrefaction. It is largely through the 
bihors of Brieger that our knowledge of ptomaines was gained Mvtiloloxin 
immd m poisonous mussels, is of this class, and is by far the most'poisonous 
ot the known ptomaines. 

Among the more common forms are the following: 

( !) Meat Poisoning.— Cases have usually followmHhe eating of sausages 
or pork-pie or head-cheese, and also occasionally beef. veal, never mutton. 
Sausage poisoning, which is known by the name of botulism or allantiasis, lias 
«ng been recognized, and there have been numerous outbreaks, particularly 
j n P arts of Germany. Similar attacks have been produced by ham and by 
l cad-che^ e. The precise nature of the kreotoxicons has not yet been deter¬ 
mined. Other outbreaks lmvc followed the eating of beef and veal. In the 
majority of these eases the meat has undergone decomposition, though the 
change may not have been evident to the taste. The organisms which pro¬ 
duce the toxins causing the poisonous symptoms are nearly always anaerobes. 
Van Ermengena isolated an organism, to which lie gave the name It. bohi- 
UIUS > from a diseased ham, which poisoned thirty-four persons, all members 
m a musical society, at Ellezelles, in Germany. An organism frequently 
oiind in infected meat is II. mtcritidis , first isolated by Giirlner in 188.8 from 
meat which had poisoned a large number of persons. In recent years a lium- 
)er of epidemics of food poisoning have been shown to be in all probability 
raused by the Proteus vulgaris or its related species. Such epidemics have 
' fon re ported by Levy and Vesenberg. The symptoms of meat poisoning are 
, l0se °t''acute gastro-intcstinal irritation. Ballard's description of the Well- 
eck cases, quoted by Vaughan, holds good for a majority of them: 

“A period of incubation preceded the illness. Li 51 cases where this 
I 01 " d ke accurately determined, it was twelve hours or less in 5 cases; between 
" r <‘lve and thirty-six hours in 31 eases; between thirty-six and forty-eight 
,° Urs in 8 cases; and later than this in only 4 cases. In many cases the 
J, A definite symptoms occurred suddenly, and evidently unexpectedly, but 
n some cases there were observed during the incubation more or. less fooling 
languor and ill-hcaltli, loss of appetite, nausea, or fugitive, griping pains in 
10 kelly. In about a third of the cases the first definite symptom was a sense 



382 


THE INTOXICATIONS AND SUN-STROKE. 


of chilliness, usually with rigors, or trembling, in one case accompanied, by 
dyspnoea; in a few cases it was giddiness with faintness, sometimes accom¬ 
panied by a cold sweat and tottering; in others the first symptom was'Head- 
ache or pain somewhere in the trank of the body—e. g., in the chest, back, 
between the shoulders, or in the abdomen, to which part the pain, wherever 
it might have commenced, subsequently extended. In one case the first symp- 
tom noticed was a difficulty in swallowing. In two cases it was intniMi thirtt 
But however the attack may have commenced, it was usually not long befftre 
pain in the abdom en, diarrhoea, and vomiting came on, diarrhoea -being of 
more certain occurrence than vomiting. The pain in several cases cSSfUStKed 
in the chest or between the shoulders, and extended first to the upper and 
then to the lower part of the abdomen. It was usually very severe -indeed, 
quickly producing prostration or faintness, with cold sweats. It was variously 
described as qjampy, burning, tearing, etc. The diarrhoea! discharges wore 
in some eases quite unrestrainable, and (where a description of them could 
be obtained) were said to have been exceedingly offensive and usually of a 
dark color. Muscular weakness was an early and very remarkable symptom 
in nearly all tlie "Cases, and in many it was so great that the patient could only 
stand by holding on to something. Headache, sometimes severe, was a com¬ 
mon and early symptom; and in most cases there was thirst, often inteii-c 
and most distressing. The tongue, when observed, was described usually as 
thickly coated with it brown, velvety fur, but red at the tip and edges. In 
the early stage the skin was often cold to the touch, but afterward fever set 
in, the temperature rising in some cases to 101°, 103°, and 101° J?. In a 
few severe cases, where the skin was actually cold, the patient complained of 
heat, insisted on throwing off the bedclothes, and was very restless. The 
pulse - in the height of the illness became quick, counting in some case- 
100 to 128.” 

Many instances are on record of poisoning by canned goods, particu¬ 
larly meat. Some of these, according to John G. Johnson, have been cases 
of corrosive poisoning from muriate of zinc and muriate of tin used as an 
amalgam, but poisonous effects identical with those just described have fol¬ 
lowed the use of canned meats. 

Certain game birds, particularly the grouse, are stated to be poisonous, 
in special districts and at certain seasons of the year. It is a noteworthy fad 
that mutton and lamb have thus far not been implicated as a cause of food 
poisoning. 

(2) Poisoning by Milk Pioduots. —(a) The poisonous effects which fol¬ 
low the drinking of milk infected with saprophytic bacteria, is considered is 
the section on the diarrhoea of infants. 

(6) Cheese Poisoning .—Various milk products, ice .cream, cugtard, and 
cheese may prove highly poisonous. Among the poisons Vaughan now stales 
that the- tyrotoxicon “ is not the one most frequently present, nor is it the 
most uctive one.” In one epidemic he and Nbvy have isftTated from cheese a 
substance belonging to the poisonous albumins, and in an extensive ice-cream 
epidemic Vaughan and Perkins found in the ice cream a highly pathogenic 
bacillus, but its toxin has not been separated. 

T he sym ptoms are those of acute _gastro-infestinal irr itatio n, and sir® 
similar to those already detailed by Ballard. 
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?? (3) Poisoning by Shell-fish and Fish.->) Mussel JPoisoning.—Kri^r 
yi|;separated a ptomaine—my tilotoxin—-which exists chiefly in ihe liver of 
the-mussel. The observations of Sehmidlmann and Cameron have shown 
that the mussel from the open sea only becomes poisonous when placed in filthy 
waters, as at Wilhelmshafon. 

Dangerous, even fatal, effects may follow the eating of either, raw or cooked 
jatjssels. The.symptoms are those of an acute poisoning with profound action 
oifthe nervous system, and without gastro-intcstinal manifestations. There 
are numbness and coldness, no fever, dilated pupils, and rapid pulse; death 
oceuxs, sometimes within two hours with collapse symptoms. In an epidemic 
at Wilhelmshafen, Germany, in 1885, nineteen persons were attacked, four 
of whom died. Salkowski and Itriegcr isolated the hi t/IUotoxin from 
specimens of the mussels. Poisoning occasionally follows Ihe eating of 
oysters which are stale or decomposed. The symptoms are usually gastro¬ 
intestinal. 

(b) Fish Poisoning .—There are two distinct, varieties; in one Ihe poison 
is a physiological product, of certain glands of the fish, in the other it is a 
product of bacterial growth. The salted sturgeon used in parts of Russia 
has sometimes proved fatal to large numbers of persons. In the middle parts 
of Europe the barb is stated to be sometimes poisonous, producing the so- 
called “ barben cholera.” In China and Japan various species of (lie Mradon 
are also toxic, sometimes causing death within an hour, with symptoms of 
intense disturbance of the nervous system. Beri-beri is thought by some to 
be due to the consumption of certain kinds of fish. 

(4) Grain and Vegetable Food Poisoning. 

(1) Ergotism .—The prolonged use of meal made from grains contami¬ 
nated with the ergot fungus (rlaviceps purpurea) causes a series of symp¬ 
toms know as ergotism, epidemics of which have prevailed in different parts 
of Europe. Two forms of this chronic ergotism are described—the one, 
gangrenous, is believed to he due to the sphacelinie acid, the other, convulsive, 
or spasmodic, is due to the cornutin. In the former, mortification affects 
the extremities—usually the toes and fingers, less commonly the ears and 
nose. Preceding the onset of the gangrene there are usually amvsihesia, 
tingling, pains, spasmodic movements of the muscles, and gradual blood stasis 
in certain vascular territories. 

The nervous manifestations are very remarkable. After a prodromal stage 
of ten to fourteen days, in which the patient complains of weakness, headache, 
and tingling sensations in different parts of the body, perhaps accompanied 
' v 'th slight fever, symptoms of spasm develop, producing cramps in the inus- 
c 'Ies and contractures. The arms are flexed and the legs and toes extended, 
i’hese spasms may last from a few hours to many days and relapses are fre- 
luefit. In swarer cases epilepsy develops and the patient may die in convul- 
sions. Mental symptoms are common, manifested sometimes in a preliini- 
nnry delirium, but more commonly, in the chronic poisoning, as melancholia 
or dementia. Posterior spinal scierosis occurs in chronic ergotism. In tlie 
interesting group of 29 cases studied by Tuczek and Siemens, 9 died at various 
periods after the infection, and four post mortems showed degeneration of the 
posterior columns. A, condition similar to tabes dorsalis is gradually pro¬ 
duced by this slow degeneration in the spinal cord. 
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(2) Lathgrixm (Lupinosis).—An affection produced by the use of meal 
from varieties of vetches, chiefly the Lathyrus saiivus and L. cicera. The 
grain is popularly known as the chick-pea. The grains arc usually powdered 
and mixed with the meal from other cereals in the preparation of bread. As 
early as the seventeenth century it was noticed that the use of flour with winch 
the seeds of the Lathyrus were mixed caused stiffness of the legs. The subject 
did not, however, attract much attention before the studies of James Irving, 
in India, who between 1859 and 1868 published several important communi- 
cations, describing a form of spastic paraplegia affecting large numbers oi 
the inhabitants in certain regions of India and due to the use of meal made 
from the Lathyrus seeds. It also produces a spastic paraplegia in animals. 
The Italian observers describe a similar form of paraplegia, and it has been 
observed in Algiers by the French physicians. Tbp_.condition ja-tW-of a 
spastic paralysis, involving chiefly the legs, which may proceed to complete 
paraplegia. The arms arc rarely, if ever, affected. It is evidently a slow 
sclerosis induced under the influence of this toxic agent. The precise ana¬ 
tomical condition, so far as I can ascertain, has not yet been determined. 

(3) Pellagra. —Maidismus, a disease due to the use of altered maize, occurs 
extensively in parts of Italy, in the south of France, and in Spain. Searcy, 
Babcock, Wood, and Bellamy have shown (1907-1908) that it is not an un¬ 
common disease in the southern partB of the United States; many of the 
cases are acute. A case has been described in England (1906). In the 
early stage the symptoms are indefinite, characterized by'debility^pains in 
the spine, insomnia,'.digestive disturbances, more rarely .diarrhoea. The fust 
clear manifestation of the disease is the pellagral erythema, which almost 
invariably appears in the spring. This is followed by desiccation and exfolia¬ 
tion of the epidermis, which becomes very rough and dry, and occasionally 
crusts form, beneath which there is suppuration. With these cutaneous mani¬ 
festations there arelligestive troubles—salivation, dyspepsia, and diarrhoea— 
which may be of a dysenteric nature. After lasting for a few months improve¬ 
ment occurs in the milder cases and convalescence is gradually established. 
In the more severe and chr onic forms there are pronounced nervous symptoms 
> —headache, backache, spasms, and finally paralysis and mental disturbance. 
The paralytic condition affects the legs and leads gradually to paraplegia. The 
• mental manifestations, which are rarely met with until the third or fourth 
attack, are melancholia or suicidal mania. Finally, there may be a condition 
of the most pronounced cachexia, ti Symmetrical gangrene sometimes occurs 

The anatomical findings are indefinite. Chronic degenerative changes 
have been found, particularly fatty degeneration and a peculiar pigmentation 
in the viscera. The measures to be employed arc change in diet, removal frmn 
the infected district, and, as a prophylaxis, proper ripening and preservation 
of the com, the toxic changes in which are apparently due to the action*of» 
special organism. 

(4) Potato-poisoning .—It has Jong been known that potatoes contain 
normally a very small amount (about 0.06 per cent) of the poisonous prin¬ 
ciple, solanin, but it is only quite recently that it has been discovered that, 
under certain circumstances, they may contain the poison in amounts sufficient 
to cause grave disturbance of the system. The increase is due to the action 
of at least two species of bacteria, Bacterium solaniferum non-colorahile and 
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1lifytnutn solanifervm colordbile, and occurs in those tubers which, during 
g$vth, have lain partially exposed above ground, and in those which, during 
stofege, have become well sprouted. The most extensive outbreak of potato- 
p&Wing recorded occurred in 1899 in a German regiment, fifty-six members 
of which, after eating sprouted potatoes, were seized with chills, fever, head¬ 
ache, vomiting, diarrhoea, colic, and great prostration. Many were jaundiced 
$pd several collapsed, but all recovered. Samples of the remaining potatoes 
yielded 0.38 per cent of solanin, and this would indicate that a full portion 
mdsi have contained about 5 grains. 

Treatment. —The source of the infection must be ascertained and tho 
offending food destroyed. The stomach should be washed out and the bowels 
evacuated by a brisk saline purge. Little can be done for the symptoms of 
poisoning of the nervous system. Saline infusions, hypodermically, may be 
of service in promoting the elimination of the toxins. 


VI. SUN-STROKE (Siriasis), 

(Heat Exhaustion; Insolation; Thermic Fever; Heatstroke; Coup de Soleil.) 

Definition. —A condition produced by exposure to excessive heat. 

It is one of the oldest of recognized diseases; two instances are mentioned 
in the Bible. It was long confounded with apoplexy. The Anglo-Indian 
surgeons gave admirable descriptions of it. In the United States the most 
important contributions have come from the New York Hospital and tho 
Pennsylvania Hospital; from the former, the studies of Swift and Darraeh, 
from the latter, the papers of Gerhard, George B. Wood, the elder Pepper, and 
Levick. In New Orleans, Bennett Howler studied the disease and recognized 
the difference between heat exhaust ion and sun-stroke. Two forms are recog¬ 
nized, heat exhaustion and heat-stroke. 

Heat Exhaustion. —Prolonged exposure to high temperatures, particu¬ 
larly when combined with physical exertion, is liable to be followed by extreme 
prostration, collapse, restlessness, and in severe cases by delirium. The sur¬ 
face is usually cool, the pulse small and rapid, and the temperature may be 
subnormal—as low as 95° or 96°. The individual need not necessarily !>e 
exposed to the direct rays of the sun, but the condition may come on at night 
or when working in close, confined rooms. It may also follow exposure to 
great artificial heat, as in the engine rooms of the Atlantic steamships. 

Sun-itroke or Thermic Fever. —The cases are chiefly found in persons who, 
while working very hard, are exposed to the, sun. Soldiers on the march 
with their heavy accoutrements are particularly liable to attack. In the 
larger cities of this country the cases are almost exclusively confined to work- 
Mfen who are much exposed and, at the same time, have been drinking beer 
and whisky. 

Morbid Anatomy and Pathology, —Rigor mortis occurs early. Putrefac- 
tiva. changes may come on with great rapidity. The venous engorgement is 
extreme, particularly in the cerebrum. The left ventricle is contracted 
(Wood), and the right chamber dilated. The blood is usually fluid; the 
lungs are intensely congested. Parenchymatous changes occur in the liver 
and kidneys. 

28 



886 


THE INTOXICATIONS AND SUN-STROKE. 


According to Wood, “heat exhaustion with lowered temperature repre¬ 
sents a sudden vaso-motor palsy, i. e., a condition in which the existing effect 
of the heat paralyzes the centre in the medulla.” On the other hand, thermic 
fever is held to be due to paralysis under the influence of the extreme external 
heat of the centre in the medulla which regulates the disposition of the bodily 
'heat. Owing to this disturbance, more heat is produced and less given off 
than normally. 

Sambron has (B. M. J., 1898, i) advanced the view that siriasis is an 
infectious disease. He argues that heat alone can not cause it, that it occurs 
in certain localities and in epidemic outbursts, and persons acclimatized have 
a relative immunity, etc. 

Symptoms.—The patient may be struck down and die within an hour 
with symptoms of heart-failure, dyspnoea, and coma. This form, sometimes 
known as the asphyxial, occurs chiefly in soldiers and is graphically described 
by Parkes. Death indeed may be almost instantaneous, the victims falling 
as if struck upon the head. The more usual form comes on during exposure, 
with pain in the head, dizziness, a feeling of oppression, and sometimes nausea 
and vomiting. Visual disturbances are common, and a patient may have col¬ 
ored vision. Diarrhoea or frequent micturition may supervene. Insensi¬ 
bility follows, which may-be transient or which deepens into a profound coma. 
The patients are usually admitted to hospital in an unconscious state, with 
the face flushed, the skin pungent, the pulse rapid and full, and the tempera¬ 
ture ranging from 107° to 110°, or even higher, as shown in the accompany¬ 
ing chart. P. A. Packard states that of the 31 cases admitted to the Penn¬ 
sylvania Hospital in the summer of 1887, in a majority of them the tempera¬ 
ture was between 110° and 111°. In one case the temperature was 112°. The 
breathing is labored and deep, sometimes stertorous. Usually there is com¬ 
plete relaxation of the muscles, but twitchings, jactitation, or very rarely con¬ 
vulsions may occur. The pupils may at first be dilated, but by the time the 
cases are admitted to hospital they are (in a majority) extremely contracted. 
Petechise may be present upon the skin. In the fatal cases the coma deepens, 
the cardiac pulsations become more rapid and feeble, the breathing becomes 
hurried and shallow and of the Cheyne-Stokes type. The fatal termination 
may occur within twenty-four or thirty-six hours. Favorable in dications are 
the ret urp of consciousness and a fall in the fever. The reco very"Tn*ffie.se 
cases may be complete. In other instances there are remarkable after-effects, 
the most constant of which is a permanent inability to bear high temperatures. 
Such patients become very uneasy when the thermometer reaches 8QZ, F. in 
the shade. Loss of the power of mental concentration and failure of memory 
are more constant and very troublesome sequelae.' Such patients are always 
worse in the hot weather. Occasionally there are convulsions, followed by 
marked mental disturbance. Dercum has described peripheral neuritis as| 
a sequence, and the patient whose chart is here given had an acute nein 
ri tia in the legs. This is a point in favor of the infectious nature of thd 
disease. 

Guitlras has called attention to a form of fever occurring in the South, 
known in Florida as “ Fl orida fever. ” in’ the Carolines as “ eoii q f t |y fav er.” 
and in tropical countries as fiivre inflammatoire. The cases last for a vari¬ 
able time, and are mistaken for malaria or typhoid; but he believes them 
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to'-lft entirely distinct and due to a prolonged action of the high tempera- 
tui&. Be has called the condition a “ c ontinue d thermiq ^yer.” 

Jftff diagnoflis fif heat exhaustion from thermlclever is readily made, as 
the difference between the two conditions is striking. “ In snip exlpiation, 
the step ,jg jnoist, pale, and cool; the breathing is easy though hurried; the* 



Chart XIIL —Cask of Sou-stroke Treated with me Ice-bath; Recovery. 

(Rectal Temperatures.) 

pulse is small and soft; the vital forces fall into a temporary collapse; the 
senses remain entire” (Dowler); whereas in sun-stroke or heat apoplexy 1 
there is usually unconsciousness and pyrexia. 

The mode of onset, together with the circumstances under which it occurs 
and the high temperature, permits thermic fever to he readily differentiated 
from apoplexy and coma from other conditions. 

Treatment. —In heat exhaustion stimulants should be given freely, and 
if the temperature is below normal the hot bath should be used. Ammonia 
may be given if necessary. In thermic fever the indications are to reduce 
tlie temperature as rapidly as possible. This may be done by packing the 
patient in a bath with ice. Rubbing the body with ice was practised at the 
New York Hospital by Darrach in 1857, and is an excellent procedure to 
lower the temperature rapidly. Ice-water enemata may also be employed. 
At the Pennsylvania Hospital in the summer of 1887 the ice-pack was used 
with great advantage. Of 31 cases only 12 died, results probably as satis¬ 
factory is can be obtained, considering that many of the patients are almost 
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moribund when brought to hospital. They should be compared with Swift’s 
statistics, in which of 150 cases 78 died. In the cases in which the symptoms 
are those of intense asphyxia, and in which death may take place in a few’ 
minutes, free bleeding should be practised, a procedure which saved Weir 
Mitchell when a young man. For the convulsions chloroform should be given 
at once. Of other remedies, the antipyretics have been employed, and may be 
given when there is any special objection to hydrotherapy, for which, however, 
they can not be substituted. 
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L ARTHRITIS DEFORMANS.- 

O Slit ^ ''***'* '•* 

Definition. —A chronic disease of the joints of doubtful etiology , 11 charac¬ 
terized by cjianges in the synovial membranes and peri-articular structures, 
and in some cases by atrophic and hypertrophic changes in the bones. 

Long believed to be intimately associated with gout and rheumatism 
(whence the names rheumatic gout and rheumatoid arthritis), this dose rela¬ 
tionship seems now very doubtful, since in a majority of the cases no history 
of either affection can be determined. By the studies of the Boston orthopedic 
Burgeons (Bradford, (loldthwaitc, and Lovett) and of Strangeways and his 
pupils at Cambridge (England) we are gradually getting a very accurate 
knowledge of the anatomical and clinical forms of this common disease. **“ 

Etiology. — Aye. —A majority of the eases are lietwecn the ages of -tlwrty 
and fifty. In A. E. Garrod’s analysis of 500 cases there were only 25 under 
twenty years of age. In my series of 170 cases studied by T. McCrae, in 
one half the onset wns before the age, of thirty years. • 

Sex. —Among Garrod’s 500 cases there were lit in women. More than 
half in my amiaa ^ere in males. In James Stewart’s report of 10 cases from 
the Royal Victoria Hospital only 20 were in females. In women its close asso¬ 
ciation with the menopause has been noted. It seems to be more frequent, too, 
in those who have had ovarian or uterine trouble or who are sterile. 

Predisposition.— In 216 cases in Garrod’s series there was a family history 
of joint troubles. About one-third of my series gave a family history of 
arthritis. Two or three children in a family may be affected. In America 
the incidence in the negro is much less than in the white. 

Rheumatism naj i Gout. —In nearly a third of Garrod’s cases there was 
a history of gout inihTTaMty; of rheumatism in only 61 cases. 

Exposure to cold, wet and dam]), errors in diet, worry and care, and local 
injuries are all spoken of as possible exciting causes. 

At present two chief views prevail as to the etiology of arthritis deformans 
-’-one that it is of nervous origin, the other that it is a chronic infection. 

The Relation op Arthbitis Deformans to Diseases of the Nervous 
System. —Various forms of arthritis may occpr with lesions of the spinal cor , 
and it has been held by ,T. K. Mitchell £dr.) that changes in the nervous 
system are the cause of the joint lesions./This does not seem to lie supported 
by recent work, which rather support s/he vie# that the disease is th e resu lt 
of a chronic infection. The rapid muscular afroJ>hy, the associated nfg|iti% 
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the pain, the increase in the reflexes, and the nutritional disturbances sxtggttt 
a change in the nervous system, but this may be secondary to an infective or 
toxic process. 

Arthritis Deformans as a Chronic Infection. —In recent yeara^his 
view has been gaining ground, although as yet positive bacteriological eviSsee 
is lacking. The infection may be with a specific organism or perhaps "With 
various ones, feannatync, Poynton and Payne, Chauffard, and others have 
obtained organisms from the joints, and suggestive results have followed the 
injection of the cultures in animals. But no constant association with any 
organism has been proved. The influence of various infections such as gon¬ 
orrhoea, influenza, etc., is important. Some writers have reported a large 
proportion of cases with a previous history of gonorrhoea, but this was given 
in only 13 per cent of my series. 

' The-aeute onset with fever,. the polyarthritis^ the presence >of enlarged 
gla&ds, And the-,frequent enlargement of the spleen are all suggestive of an 
infection. In a small number 'cardiac complications occur. The attack may 
subside, leaving more or less damage, to recur later with the same features. 

And, lastly, a consideration of the form in children described by Still 
lends weight to this view, particularly in the wide-spread enlargement of the 
lymph-glands and the swelling of the spleen. A number of the very best 
students of the disease, as Baumlor, of Freiburg, have accepted the infective 
theory of origin, which is gaining adherents, though it still lacks‘demon¬ 
stration. 

■ ""Morbid Anatomy. —The changes in the joints differ essentially from those 
of gout in the absence of deposits of urate of soda, and from chronic rheuma¬ 
tism in the existence of extensive structural alterations, particularly in the 
cartilages. We are largely indebted to the magnificent work of Adams for 
our knowledge of the anatomy of this disease. 

The usual descriptions are of the late stages of the disease when extensive 
damage has occurred. There have been few opportunities to study the early 
changes, although more frequent operations should extend our knowledge. 
The radiographs have aided much in the study of the disease. There are 
three main types: (1) With lesions principally in the synovial membranesi 
aqd peri-articular tissues, (2) with atrophic changes in the cartilage and 
bones predominating, and (3) with hypertrophy and overgrowth of bone.f The 
first and second are seen especially in the joints of the extremities, the third 
in the spine. Whether these are distinct processes or different manifestations 
of the ss-me diseaseJt is difficult to say. , The synovial membrane is usually 
t hickened , and may form large fringes and villi. ^The peri-articular .tissues 
s how infiltra tion and swelling. The enlargement is more often due to swelling 
about the joint than to bony changes.. The cartilage may become soft and 
zgalpaily be absorb ed or thinned. This seems to begin opposite the point 
||5gireatest involvement of the synovial membrane. ,,The ends of the bones 
Hiiy become smoo th and e bum ated. which is usually found in long-standing 
cases and in old persons. With this there may be marked Atrophy „oftht‘ 
shaf t of the bone. ; Proliferation of bone usually occurs at the margins of 
the joints in the form of irregular nodules—the osteophytes. On the knuckles 
these are known as Haygarth’s nodosities. These may lock the joint The 
fonnatumuol hone may also occur in the ligaments, especially in the spine, 
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may be converted into a rigid bony column. B ony anchylosis rarely 
£s in the peripheral joints, but is common in the spine. 

- There may be extensive secondary changes. Muscular atrophy is common 
m^may appear with great rapidity. Subluxation may occur, especially in 
and finder joints. The hands often show great deformity, especially 
Ufcfta. deflection. Contractures may follow and the joint become fixed in a 
flexed position. Neuritis and trophic disturbances may bo*associatcd. The 
neuritis is soinetimes due to direct extension of the inflammatory process. 
Subcutaneous fibroid nodules are occasionally met with. 

* • The radiographs of arthritis deformans are very instructive. The changes 
in the bones are .very evident. The thinning due to atrophy and the bony 
overgrowth can be readily recognized. Erosion of the cartilages is easily seen. 
In the type with predominant peri-articular changes the bones show little 
alteration. 

Symptoms. —For convenience the forms may be described as those with 
Heberden’s nodes, general progressive arthritis, the mono-articular form, the 
vertebral form, and the arthritis deformans of children. 

Hebbbdkn’s Nodes. —In this form the fingers are affected, and “little 
hard knobs” develop gradually at the sides of the distal phalanges. They 
are much more common in women than in men. They begin usually between 
the thirtieth and fortieth year. The subjects may have had digestive troubles 
or gout. Heberden, however, says “ they have no connection with gout, being 
found in persons who never had it.” In the early stage the joints may be 
swollen, tender, and slightly red, particularly when knocked. The attacks of 
pain and swelling may come on in the joints at long intervals or follow 
indiscretion in diet. The little tubercles at the sides of the dorsal surface 
of the second phalanx increase in size, and give the characteristic appearance 
to the affection. The cartilages also become soft, and the ends of the bones 
eburhated. Urate of soda is never deposited (Charcot). The condition is 
not curable; but there is this hopeful feature—the subjects of these nodosities 
rarely have involvement of the larger joints. They have been regarded, too, 
as an indication of longevity. Charcot states that in women with these nodes 
cancer seems more frequent. 

General Pbogressive Fobm. —This occurs in two varieties, acute and 
cnronic^_ The acute form may resemble, at its outset, ordinary rheumatic 
fever. There is« involvement of many joints ^ swelling, particularly of the 
synovial sheaths and bursae; not often redness; but there is .moderate fever. 
Howard describes this condition as most frequent in young women from twenty 
to thirty years of age, often in connection with recent delivery, lactation, or 
rapid child-bearing. Acute cases may occur at the menopause. It may also 
come on in children. “ These patients suffer in their general health, beoomo 
weak, pale, depressed in spirits, and lose flesh. In several cases of thjjjform 
marked intervals of improvement have occurred; the local disease has 
to progress, and tolerable comfort has been experienced perhaps until pi^P 
nancy, delivery, or lactation again determines a fresh outbreak of the disease 

T*The chronic form is by far the most common. Most of these have had at 
some time an acute attack. ‘The-joints are usually involved symmetrically. 
The first symptomsiare pain on movement and slight swelling, which may be 
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in the joint itself or in the peri-articular sheaths. In some cases the effusion 
is marked, in others slight. The local conditions vary greatly, and periods 
of improvement alternate with attacks of swelling, redness, and pain. At 
first only one or two joints are affected; usually the joints of the hands, then 
the knees and feet; gradually other articulations are involved, and in extreme 
cases every joint in the body is affected. Pain is an extremely variable symp¬ 
tom. Some cases proceed to the most extreme deformity without it; in others 
the suffering is very great, particularly at night and during exacerbations of 
the disease. There are cases in which pain of an agonizing character is an 
almost constant symptom, requiring for years the use of morphia. 

■’ Gradually the shape of the joints is greatly altered, partly by the presence 
of osteophytes, partly by the great thickening of the capsular ligaments, and 
still more by the retraction of the muscles. Tn moving the affected joint 
t. crepitation can be felt, due to the ebumation of the articular surfaces. ^Ulti¬ 
mately the joints become completely locked, not by a true bony anchylosis, it 
may be by the osteophytes which form around the articular surfaces, like ring¬ 
bone in the horse, but is more often due to adhesions and peri-articular thick¬ 
enings. The muscles about the joints undergo important changes. * Atrophy 
froni-disuse gradually supervenes, and contractures tend to flex the thigh 
upon ..the abdomen and the leg upon the thigh. There are cases with rapid 
muscular wasting, symmetrical involvement of the joints, increased reflexes, 
and trophic changes, which strongly suggest a central origin. Numbness, 
tingling, pigmentation or glossiness of the skin, and onychia may be present. 
In extreme cases the patient is completely helpless, and lies on one side with 
the legs drawn up, the arms fixed, and all the articulations of the extremities 
locked. Fortunately, it often happens in these severe general cases that the 
joints of the hand are not so much affected, and the patient may be able to 
knit or to write, though unable to walk or to use the arms. In many cases, 
after involving two or three joints, the disease becomes arrested, and no 
further development occurs. It may be limited to the wrists, or to the knees 
and wrists, or to the knees and ankles. A majority of the patients finally 
reach a quiescent stage, in which they are free from pain and enjoy excellent 
health, suffering only from the inconvenience and crippling necessarily asso¬ 
ciated with the disease. Coincident affections arc not uncommon. In the 
active stage the patients are often amemic and suffer from dyspepsia, which 
may recur at intervals. A small percentage show cardiac lesions. The pulse 
rate is frequently higher than normal. 

The partial or mono-articular form affects chiefly old persons, and is 
seen particularly in the hip, the knee, the spinal column, or shoulder. It 
is, in its anatomical features, identical with the general disease. In the 
hip and shoulder the muscles early show wasting, and in the hip the condi¬ 
tion ultimately becomes that already described as morbus coxm senilis. These 
cases seem not infrequently to follow an injury. They differ from the 
polyarticular form in occurring chiefly in men and at a later period 
of life. 

The Vertebral Form. —There is a progressive anchylosis of the verte¬ 
bra, causing rigidity-of the spine—“poker-back ”—spondylitis deformans. 
There are two varieties^Jn_one (von_£schterew), in which the disease may 
follow trauma or be hereditary, the spine alone is involved, and there arc 
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wmnounced nerve-root symptoms—pain, anaesthesia, atrophy of muscles, and 
lading degeneration in the cordon the other—Striimpcll-Marie type— 
■Pa hip and shoulder joints may be involved ( spondylosc rliizomeliqucj, and 
the<nervous symptoms are less prominent. 1 bolieve they are both forms of 
arthritis deformans, and should neither be regarded nor described as separate 
dieses. The cases are more.irequent in males than in fqpales; the onset 
gLSEJff.in, the,, upper or in the lower part of the spine. The involvement of 
the'Bpine in the lumbar region may cause sciatica. Tt may bo limited to the 
ahecki There is gradually induced complete immobility, with some kyphosis. 
The other joints may not bo affected, or the hips and shoulders may lie ancliy- 
losed. The ribs are fixed, the thorax immobile, and the breathing’abdominal. 
Pressure on the nerve-roots may cause great pain, pariesthcsia, and atrophy 
of muscles. Von Bcchterew thinks that it begins as a meningitis, leads to 
compression of the nerve-roots, loss of function of the spinal muscles, atrophy 
of the intervertebral disks, and gradually anchylosis of the spines. Seguin 
reported three children in one family with the disease. 

Abxhbitis Defobmans in Chtldhun. —Some cases resemble closelv the 
disease in adults, in others there are very striking differences. A very inter¬ 
esting variety has been differentiated by George F. Still, in which the general 
enlargement of the joints is associated with swelling of the lymph-glands and 
of the spleen. He has studied 22 cases of this character. The following are 
among the more striking peculiarities: The onset is almost always before the 
second .dentition. Girls are more frequently affected than boys. The symp¬ 
toms complained of are usually slight stiffness in one or two joints; gradually 
others become involved. The onset may be more acute with finer, or even 
with chills. The enlargement of the joints is due rather to a general thick¬ 
ening of the soft tissues than to a bony enlargement. There is no bony 
grating. The limitation of movement may be extreme, owing to the fixation 
of the joints, and there may be much muscular wasting. The enlargement 
of the lymph-glands is most striking, and may bo general; even the supra¬ 
trochlear glands may be as largo as hazel-nuts. They increase with the 
fever. The edge of the spleen can usually be felt below the costal margin. 
Sjveat.iiyg;_is often profuse and there may be amentia, but heart complica- 
tinna- are rare. The children look puny and generally show arrest of devel¬ 
opment. 

'Diagnosis.—The early stages may bo difficult to diagnose from acute rheu¬ 
matism. The! involvement of the smaller joints and the’persistence of the 
condition in a joint when once attacked are important points. In an advanced 
stage it can rarely be mistaken for either rheumatism or gout. Late cases 
Me .difficult or impossible to distinguish from chronic rheumatism. It is 
important to distinguish from the mono-articidar form the local arthritis of 
the shoulder-joint which is characterized by pain, thickening of the capsule 
sod of the ligaments,'wasting of the shoulder-girdle muscles, and sometimes 
hy neuritis. This is an affection which is quite distinct from arthritis de¬ 
formans, and is, moreover, in a majority of cases curable. 

Treatment. —Once established, the disease is rarely curable. After attack¬ 
ing two or three joints it may be arrested. Too often it is a slow, but pro¬ 
gressive, crippling of the joints, with a disability that makes the disease one 
°f the most terrible of human afflictions. 
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In the acute febrile form, usually mistaken for rheumatic fever, moderate 
doses of the salicylates should be given, and the joints require the local meas¬ 
ures mentioned in the section on acute rheumatism. 

The treatment of the ordinary form may be considered under: 

(1) Medicinal.—N o single remedy is of special value. General tfinica 
are indicated. A rsenic in full doses is helpful in some cases. The syrup of 
the iodide of iron is useful, alternating with arsenic. Potassium iodide is 
useful in the form with much periarthritis. 

(2) General, Hygiene and Diet. —The disease is one of progressive de¬ 
bility, and measures of a supporting character are indicated. Fresh air and 
careful attention to personal hygiene are most essential. The question of 
diet is of the first importance. There is one rule—let the patient eat.all 
the good food she can digest. So many persons are afflicted not only with the 
disease, but reduced by dieting, that I often find “ full diet ” the best pre¬ 
scription. One has to remember that gastro-intestinal disturbances are com¬ 
mon in the disease. 

(3) Hydrotherapy.— The Hot Springs, Bath County, Va., and the Hot 
Springs, Ark., in the United States, and those of Bath, England, sometimes 
give very good results. Many of our cases seem to have been made much 
worsa_by the treatment at Spas, largely, I believe, from over-use of baths 
and a reducing diet. Much may be effected at home by hot-air baths, hot 
baths, and compresses at night to the tender joints. 

(4) -Local Treatment. —Vigorous measures should be taken early. It 
is a disease to be fought actively at every stage, passage, carefully given, 
reduces the peri-articular infiltrations, increases the mobility of stiffened 
joints, and, most important of all, prevents the atrophy of the muscles adja¬ 
cent to the affected joints. The hot-air treatment, thoroughly carried out, 
helps many cases, and should be given a trial. Systematic exercises by the 
patients are very useful. 

And lastly, surgical measures may be needed. The thermo-cautery is most 
useful in relieving the pain and in lessening the ligamentous thickening. 
Bepeated applications are helpful along the spine in the spondylitis defor- 
ipans. The jacket is useful in the spinal cases until the acute symptoms are 
past. Goldthwaite and others have reported good results from the breaking 
up of adhesions and the use of orthopaedic appliances. 

n. CHRONIC RHEUMATISM. 

Etiology. —This affection may follow an acute or subacute attack, but 
more commonly comes on insidiously in persons who have passed the middle 
period of life. In my experience it is extremely rare as a sequence of acute 
rheumatism. It is most common among the poor, particularly washer¬ 
women, day-laborers, and those whose occupation exposes them to cold and 
damp. 

Morbid Anatomy.■VThe synovial membranes are injected, but there is usu¬ 
ally not much effusion. The capsule and ligaments of the joints are thick¬ 
ened, and the sheaths of the tendons in the neighborhood undergo similar 
alterations, so that the free play of the joint is greatly impaired. In long¬ 
standing cases the cartilages also undergo changes, and may show erosions. 
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Bten in cases with the severest symptoms, the joint may be very slightly 
altered in appearance. Important changes take place in the muscles and 
nerves adjacent to chronically inflamed joints, particularly in the mono¬ 
articular lesions of the shoulder or hip. Muscular atrophy supervenes partly 
from disuse, partly through nervous influences, cither centric or reflex (Vul- 
pian), or as a result of peripheral neuritis. In some cases yhen the joint is 
much distended the wasting may be due to pressure, either on the muscles 
themselves or on the vessels supplying them. 

Symptoms.— Stiffness and pain are the chief features of chronic rheuma¬ 
tism. The latter is very liable to exacerbations, especially during changes in 
the weather. The joints may be tender to (ho touch and a little swollen, but 
are seldom reddened. As a ride, many joints are affected; but there are 
instances in which the disease is confined to one shoulder, knee, or hip. The 
stiffness and pain are more marked after rest, and as the day advances the 
joints may, with exertion, become much more supple. The general health 
may not be seriously impaired. The disease is not immediately dangerous. 
Anchylosis may occur, and ultimately the joints may become much distorted. 
In many instances, particularly those in wliich the pain is severe, the general 
health may be seriously involved and the subjects become amende and very 
apt to suffer with neuralgia and dyspepsia. Valvular lesions, due to slow 
sclerotic changes, are not uncommon. They are associated with, not dependent 
upon, the articular disease. 

Prognosis. —The prognosis is not favorable, as a majority of the cases 
resist all methods of treatment. It is, however, a disease which persists indefi¬ 
nitely, and does not necessarily shorten life. 

Treatment.—Internal remedies are of little service. It is important to 
maintain the digestive functions and to keep the general health at a high 
standard. Potassium iodide, sarsaparilla, and guaiacum are sometimes bene¬ 
ficial. The salicylates are useless. 

Local treatment is very beneficial. “ Firing ” with the Paquelin cautery 
relieves the pain, and it is perhaps the best form of counter-irritation. Mas¬ 
sage, with passive motion, helps to reduce swelling, and prevents anchylosis. 
It is particularly useful in cases which are associated with atrophy of the 
muscles. Electricity is not of much benefit. Climatic treatment is very 
advantageous. Many cases are greatly helped by prolonged residence in 
southern Europe or Southern California or by spending the winters in Egypt. 
Rich patients should always winter in the South, and in this way avoid the 
cold, damp weather. 

Hydrotherapeutic measures arc specially beneficial. Great relief is afforded 
hy wrapping the affected joints in cold cloths, covered with a thin layer of 
blanket, and protected with oiled silk. The Turkish bath is useful, but the 
full benefit of this treatment is rarely seen except at bathing establishments. 
The hot alkaline waters are particularly useful, and a residence at Bath, 
England, the Hot Springs of Virginia, Arkansas, or Santa Rosalia, Mexico, 
or at Banff, in the Rocky Mountains, on the Canadian Pacific Railway, will 
sometimes cure even obstinate cases. 



CONSTITUTIONAL DISEASES. 


UL MUSCULAR RHEUMATISM (Myalgia).- 

Definition. —A painful affection of (he voluntary muscles and of thft.fa8ci.-c 
and periosteum to which they are attached. The affection has received various 
names, according to its seat, as torticollis, lumbago, pleurodynia, etc.. 

Etiology. —The attacks follow cold and exposure. It is by no means 
certain that the muscular tissues are the seat of the disease. Many writers ■ 
claim, perhaps correctly, that it is a neuralgia of the sensory nerves of the" 
muscles. Until our knowledge is more accurate, however, it may be com, 
sidered under the rheumatic affections. ' 

It is most commonly met with in men, particularly those exposed to cold 
and whose occupations artf laborious. It is apt to follow exposure to a draught 
of air, as from an open window in a railway carriage. A sudden chilling 
after heavy exertion may also bring on an attack of lumbago. Persons of a 
rheumatic or gouty habit are certainly more prone to this affection. One 
attack renders an individual more liable to another. It is usually aeute, but 
may become sub&cute or even chronic. 

Symptoms. —The affection is entirely local. The constitutional disturb¬ 
ance is slight, and, even in severe cases, there may be no fever. Eain is a 
prominent symptom. It may be constant, or may occur only when the muscles 
are drawn into certain positions. It may be a dull ache, like the pain of a 
bruise, or sharp, severe, and cramp-like. It is often sufficiently intense to 
cause the patient to cry out. Pressure on the affected part usually gives 
relief. As a rule, myalgia is a transient affection, lasting from a few hours 
to a few days. Occasionally it is prolonged for several weeks. It is very 
apt to recur. 

The following are the principal varieties: 

(1) Lumbago, one of the most common and painful forms, affects the 
muscles of the loins and their tendinous attachments. It occurs chiefly in 
workingmen. It comes on suddenly, and in very severe cases completely 
incapacitates the patient, who may be unable to turn in bed or to rise from 
the sitting posture. 

(2) Srirr neck or toeticollts affects the muscles of the antero-lateral 
region of the neck. It is very common, and occurs most frequently in the 
young. The patient holds the head in a peculiar manner, and rotates the whole 
body in attempting to turn it. Usually the attack is confined to one side. 
The muscles at the back of the neck may also be affected. 

(3) Pleueodynia involves the intercostal muscles on one side, and in 
some instances the pectorals and serratus magnus. This is, perhaps, the most 
painful form of the disease, as the chest can not be at rest. It is more common 
04 _ the left than on the right side. A deep breath, or coughing, causes very 
intense pain, and the respiratory movements are restricted on the affected 
side. There may be pain on pressure, sometimes over a very limited area. 
It may be difficult to distinguish from intercostal neuralgia, in which affec¬ 
tion, however, the pain is usually more circumscribed and paroxysmal, and 
there are tender points along the course of the nerves. It is sometimes mis¬ 
taken for pleurisy, but careful physical examination readily distinguishes 
between the two affections. 
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(4) Among other forms which may be mentioned are cushialodynta 
affectingihemuscles of the head; scapulodynia, omqdynia, and dojibodynia’ 
affecting the muscles about the shoulder and upper part of the back' Myal¬ 
gia may also occur in the abdominal muscles and in the muscles of the 
extremities. 

Treatment, ggst of the affected muscles is of the first importance. Strap¬ 
ping th e side will sometimes completely relievo pleurodynia. No belief is 
More wide-spread among the public than in the efficacy of porous plasters for 
'muscular pains of all sorts, particularly those about the trunk. If the pain 
**is severe and agonizing, a hypodermic of morphia gives immediate relief. 
For_ lumbago acupuncture is, in acute cases, the most efficient treatment. 
.Needles of from three to four inches in length (ordinary bonnet-needles, 
sterilized, will do) are thrust into the lumbar muscles at the seat of the pain, 
and withdrawn after five or ten minutes. Tn many instances the relief is 
immediate, and I can corroborate fully the statements of Singer, who taught 
me this practice, as to its extraordinary and prompt efficacy in many in¬ 
stances. The constant current is sometimes very beneficial, in many forms 
of myalgia the thermo-cautery gives great relief. In obstinate cases blisters 
may.be tried. Hot fomentations are soothing, and at the outset a Turkish 
bathjcaay cut short the attack. In chronic cases potassium iodide may bo 
used, and both guaiacum and sulphur liave boon strongly recommended. Per¬ 
sons subject to this affection should bo warmly clothed, and avoid, if possible, 
exposure to cold and damp. In gouty persons the diet should be restricted 
and the alkaline mineral waters taken freely. Large doses of nux vomica 
are sometimes beneficial. 

IV. GOUT (Podagra). 

Definition. —A nutritional disorder, one factor of which is an excess of 
uric acid in the circulating blood, characterized clinically by attacks of acute 
arthritis, by the gradual deposition of sodium biurate in and about the joints, 
and by the occurrence of irregular constitutional symptoms. 

Etiology. —The precise nature of the disturbance in metabolism is not 
known. There is probably defective oxidation of the foodstuffs, combined 
with imperfect elimination of the waste products of the body. 

(1) Predisposing Etiological P actors. —Hereditary Influences. —Sta¬ 
tistics show that in from 50 to 60 per cent of all cases the disease existed in 
the parents or grandparents. The transmission is su pposed .tohc-mors marked 
fron uthe rpale side, Cases with a strong hereditary taint have been known 
to occur before puberty. The disease has been seen even in infants at the 
breast. Males are more (Subject to the disease than females. It rarely is seen 
before the thirtieth year, and in a large majority of the cases the first mani¬ 
festations appear before the age of fifty. 

Alcohol is the most potent factor in the etiology of the disease, ber- 
uiented liquors favor its occurrence much more than distilled spirits, and it 
prevails most extensively in countries like England and Germany, which con¬ 
sume the most beer and ale. The lighter beers used in this country are much 
W liable to produce gout than the heavier English and Scotch ales. Many 
•uses occur in bartenders and brewery men. 
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Food plays a role equal in importance to that of alcohol. Quistting 
without active bodily exercise is regarded as a very special predisposing cause. 
A form of gouty dyspepsia has been described. A robust and active digestion 
is, however, often met in gouty persons. Gout is by no means confined to 
the rich. In England the combination of poor food, defective, hygiene, And 
an excessive consumption of malt liquors makes the “poor man's gout * 3 
common affection. ' ~~ , . 

Load. —Garrod has shown that workers in lead are specially prone to gout. 
In 3Q per ce nt of the hospital cases the patients had been painters or workers 
in lead.~’fhe association is probably to be sought in the production by this 
poison of arterio-sclerosis and chronic nephritis. In the United States, 
chronic lead-poisoning is frequently associated with arterio-sclerosis and con¬ 
tracted kidneys, but lead-gout is comparatively rare. Gouty deposits are, 
however, to be found in the big-toe joint and in the kidneys in cases of 
chrenie plumbism. 

The colored race does not escape. Of 59 cases of gout admitted to the 
medical wards of the Johns Hopkins Hospital up to April 1, 1905, 3 were 
in negroes. In two the,diagnosis was confirmed at autopsy and in th e thi rd 
by-the presence of tophi in the ears. Only 2 of the 59 were females. 

(2) Exciting Causes. —Worry or a sudden mental shock may bring on 
an attack within ten or twelve hours. In susceptible persons a slj^hf' injury 
or an accident of any sort or a surgical operation may be followed by an acute 
arthritis. 

(3) Metabolic Causes. —The nature of gout is unknown. That there 
is faulty metabolism, associated in some very special way with the chemistry 
of uric acid, we know, but nothing more. The remainder is theory, awaiting 
refutation or confirmation. Notwithstanding attempts to minimize the im¬ 
portance of uric acid as a factor, until more convincing evidence to the con¬ 
trary is advanced we must adhere to the uric acid theory. The conditions 
of life favorable to the development of gout are present in too many of us 
after the middle period of life—more fuel in the form of meat and drink 

*Whan the machine needs—the condition which Francis Hare describes as hyper- 
pyrsemia. G. B. Balfour puts it well when he says: “ The gouty diathesis is 
only a comprehensive term for all those changes in the character and com¬ 
position of the blood induced by the evils of civilization—deficient bxercise 
and .excess, of nutriment. . . . Gout, on .the other hand, is the name given 
to all .those modifications of our metabolism caused by the gouty diathesis, 
as well as to all the symptoms to which those modifications give rise.” 

The views regarding uric acid and its relation to gout are very numerous. 

Altfypugh we are still ignorant of the actual seat of formation of uric acid, 
yet its source has been pretty accurately determined. It constitutes one of the 
“ putin ” bodies of Fischer, the xanthin or nuclein bases comprising the re¬ 
mainder. All are closely related chemically. Horbaczewski and others have 
demonstrated that uric acid is largely, if not entirely, derived from nuclein 
resulting from nuclear disintegration. According to Burian and Schur, the 
uric add formed in the system is from two sources. The “ endogenous ” uric 
add is deriv o d -from the nucleins of the body, while the “ exogenous ” uric acid 
is fawned from the nucleins of the ingested Jood. The uric acid derived from 
the intake of exogenous oxypurins (nudeo-proteids) constitutes from 40 to 
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60 per cent of the total purin content of the body. We do not know in what 
f orm n rio add exists in the circulating blood. It is not as uric acid itself.- 
Bence J.O&SI.IUUL-Bsbfirtfl held that it occurs as a very soluble quadriurato 
consisting of a molecule of uric acid in loose combination with an,acid urate 
molecule. ^jHahy think that such a compound is not capable’ of existing in 
a medium with a composition such as the blood hasA Minkmipki plains that 
it exists normally in the blood in organic combination with nuclcotin-phos- 
' phoric acidJbQgrrod was the first to point out that there was an excess of 
■ arip_MtisL® the blood. This is about the only feature of the disease on which 
mhere seems general agreement. Magnus-Levy made 34 analyses in 17 cases 
*«f gout and found the uric acid in the blood to range between 0.021 and 0.10 
grams in ljOOO cc. It has not been definitely established that the amount is 
increased during the acute attack. Of the three* possible causes for this ■ 
increase—increased formation, diminished destruction or oxidation, and di¬ 
minished excretion—the balance of evidence favors the latter. Sehmoll found 
that there is a nitrogen retention in gout, which supports this view. Min¬ 
kowski and His believe that in gouty individuals the uric acid circulates 
in the blood in a different organic combination than in the blood of 
healthy persons, and that consequently the kidneys are functionally in¬ 
capable of eliminating it as in normal conditions. The studies of the 
alkalinity of the blood, even witli the most modern methods, are very conflict¬ 
ing. Magnus-Levy’s investigations seem to show that there is no constant 
diminution in the alkalinity of the blood in gout, also that there is no greater 
diminution in the alkalinity during the acute attacks than in the intervals. 
The methods of determining the alkalinity of the blood are notoriously inac¬ 
curate. It has been held that the uric acid excess in the blood is due to 


deficient alkalinity, thus preventing solubility and easy excretion of the uric 
acid. There is now no evidence to support this view. The recent electro¬ 
potential measurements of Fakkas, Fraenkel, and Hoeber seem to show that 
the reaction of the blood normally is neutral and not alkaline. 

The excretion of uric acid by a healthy individual on an average mixed 
diet ranges normally between 0.4 and 1.0 gramme daily. Hammarsten gives ^ 
the average as 0.7 gramme. Of the total purin or alloxuric bodies of the urine, 
nine-tenths exist as uric acid and one-tenth as the purin or xanthin bases. 
Quantitative determinations show that the excretion of uric acid in gout is 
usually far below the lower limit for normal in the intervals between attacks, 
particularly just before an acute exacerbation. With the onset of an acute 
attack the excretion gradually increases until in three or four days the amount 
of uric acid may reach or occasionally exceed the upper limit for normal. 

The cause of this increase is not clear. Quantitative determinations of uric 
acid in the blood show no constant increase in the uric acid during the acute 
attacks, nor has there been found any constant variation in the chemical reac¬ 
tion of the blood at this time. 

Qarro d holds that with lessened alkalinity of the blood there is an increase 
in the uric acid, due chiefly to diminished elimination. He attributes the 
deposition of the sodium urate to the diminished alkalinity of the plasma, 
which is unable to hold it in solution. In an acute paroxysm there is an 
•cumulation of the urates in the blood, and the inflammation is causes 
by their sudden deposit in crystalline form about the joint. 
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Haig thinks that there is no increased formation of uric acia in gpujsyoutj 
that the blood is less alkaline than normal, and less able to hold thei^rio 
acid or its salts in solution. ' ‘ 

According to Sir William Roberts, owing to deficient eliminatifjju iha 
soluble quadriurate accumulates in the blood. This quadriurate, circqltttiog 
in a medium rich in sodium carbonate, takes on an additional atom sji, the 
base and becomes converted into the insoluble biurate, which becomee qepos- 
ited in the tissues, particularly about the joints. ' 

Ebstein thinks that the first change is a nutritive tissue disturbance,'which 
pleads to necrosis, and in the necrotic areas the urates are deposited—<► view 
which has been modified by von Noorden, who holds that a special ferment 
.leads to the tissue change, to which the deposit of the urates is secondary. 
Ebstein designates these as “ primary joint-gout ” cases. Most cases belong 
to this group. He also describes what he terms “primary kidney-gout” 
cases. Owing to primary disease of the kidneys the uric acid is not properly 
eliminated and secondary joint manifestations ensue. These cases are rare, 
and he states that they must not be confused witli the secondary nephritis. 

Cullen held that gout was primarily an affection of the nervous system. 
On this nervous theory of gout there is a basic, arthritic stock—a diathetic 
habit, of which gout and rheumatism are two distinct branches. The gouty 
diathesis is expressed in (a) a neurosis of the nerve-centres, which may be 
inherited or acquired; and (6) “a peculiar incapacity for normal elaboration 
within the whole body, not merely in the liver or in one or two organs, of 
food, whereby uric acid is formed at times in excess, or is incapable of being 
duly transformed into more soluble and less noxious products” (Duckworth). 
The explosive neuroses and the influence of depressing circumstances, physical 
or mental, point strongly to the part played by the nervous system in the 
disease. For a full discussion of the various theories and an elaborate consid¬ 
eration of the clinical chemistry of the subject the reader is referred to von 
N oordcn’s Treatise on Diseases of Metabolism (English edition) and to 
Futcher’s article in my System of Medicine. 

Morbid Anatomy.— The blood is stated to have an excess of uric acid. It 
may be obtained from the blood-serum by the method known as GnrrojJ’s 
uric-acid thread experiment, or from the serum obtained from a blister. 'To 
5 ij of serum add iq, v-vj of acetic acid in a watch-glass. A thread immersed 
in this may show in a few hours an incrustation of uric acid.' The experi¬ 
ment is rarely successful even in cases of manifest gout. This excess, also, 
is not peculiar to gout, but oceurs in leukaemia and chlorosis. 

The “ perinuclear basophilic granules ” about the nuclei of the leucocytes, 
described by Neusser in 1894 and regarded by him as practically pathogno¬ 
monic of gout or a gouty diathesis, were subsequently shown to be artifacts 
produced during the process of staining. The red cells in the “lead-gout 
cases may show basophilic granular staining. 

Tha important changes are in the articular tissues. The first joint of the 
great--toe-ismosLirequently involved; then the ankles, lames, and the small 
joints of the-hands and wrists. The deposits may be in all the joints of the 
lower-limbs and absent from those of the upper limbs (Norman Moore). If 
death takes place during an acute paroxysm, there are signs of inflammation 
byperse mia, aw nin g of the ligamentous tissues, and of effusion into the joint- 
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iPfa^pmary .change, according to Ebstein, is a local necrosis, due to the 
*' of an excess of urates in the blood. This is seen in the cartilage 

articular tissues in which the nutritional currents are slow. His 
hoist hold that the deposition of the urates is primary, and that 
necrosis takes place as a result of this deposit. In these areas of 
in necrosis the reaction is always acid and the neutral urates are 
deposited in crystalline form, as insoluble acid urate. The articular cartilages 
ar^ first involved. The gouty deposit may bo uniform, or in small areas. 
Though it looks superficial, the deposit is invariably interstitial and cov- 
thin lamina of cartilage. The deposit is thickest at the part most 
distant from - the circulation. The ligaments and fibro-cartilago ultimately 
become involved and are infiltrated with biurate deposits, the so-called chalk- 
stoneSjjji-tophi. These are usually covered by skin; but in some cases, par¬ 
ticularly in the metaearpo-phalangeal articulations, this ulcerates and the 
chalk-stones appear externally. The synovial fluid may also contain crystals. 
In very long-standing cases, owing to an excessive deposit, the joint becomes 
immobile. The marginal outgrowths in gouty arthritis are true exostoses 
(Wynne). The cartilage of the ear may contain tophi, which are seen as 
whitish nodules at the margin of the helix. The cartilages of the nose, 
eyelids, and larynx are less frequently affected. Somewhat analogous to 
these tophi in man arc the deposits characterizing the “ truanin gout” of 
hogs. Under certain conditions in pigs one sees in the muscles, liga¬ 
ments. and' articular tissues small whitish deposits which are made up of 
guanin. These arc frequently seen in the Smitlificld and Westphalian 
hams. 

Of changes in the internal organs, those in the renal and viscular systems 
are the most important. The kidney changes believed to be characteristic 
of gout are: (a) A deposit of urates chiefly in the region of the papill®. 
This, however, is l ess comm on than is usually supposed. Norman Moore 
fotthd it in only 12*oun>T80 cases. The apices of the pyramids show lines 
of whitish deposit. On microscopical examination the material is seen to be 
largely in. the intertubular tissue. In some instances, however, the deposit 
seems to be both in the tissue and in the tubules. Ebstein has described and 
figured areas of necrosis in both cortex and medulla, in the interior of which 
were crystalline deposits of urate of soda. The presence of these uratic con¬ 
cretions at the apices of the pyramids is not a positive indication of gout. 
(6) An interstitial nephritis, either the ordinary “contracted kidney ’ or the 
arterio-sclerotic form, neither of which is in any way distinctive. It is not 
possible to say in a given case that the condition has been due to gout unless 
marked evidences of the disease coexist. 

The metatarso-phalangeal joint of the big toe should be carefully exam¬ 
ined, as it may show typical lesions of gout without any outward o 'on o 
arthritis. , ,. , 

Arterio-sclerosis is a very constant lesion. With it the hear , par icu ar y 
the left ventricle, is found 'hypertrophied. According to some authors, con¬ 
cretions of urate of soda may occur on the valves. Myocarditis is a frequent 

occurrence in chronic cases. ._. - • 

Changes in the respiratory system are rare. Deposits have been found m 
the vocatoords, and uric-acid crystals have been met m the sputa of a gouty 

87 
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patient (J. W. Moore). Emphysema is a very constant* condition in old 
cases. 

Symptoms. —Gout is usually divided into acute, chronic, and irregular 
forms. 

Gout. —Premonitory symptoms are common—twinges of pain in 
the small joints of the hands or feet, nocturnal restlessness, irritability of 



Chart XIV. —Showino Uric Acid and Phosphoric Aoid Output m Cass op Acutr Gout. 

temper, and dyspepsia. The urine is acid, scanty, and high-colored. It de¬ 
posits urates on cooling, and there may be, according to Garrod, transient 
albuminuria. There may be traces of sugar (gouty glycosuria). Before an 
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arcacR we output of uric acid is low and is also diminished in the early part 
of the'|>aroxysm.' The relation of uric and phosphoric acids to the acute 
attacks is well represented in Chart XIV, prepared by Futcher. Both were 
extremely low in the intervals, but reached within normal limits shortly after 
the on^et of the acute symptoms. The phosphoric acid and uric acid show 
almost parallel curves. The patient was on a very light feed diet at the 
time the determinations were made. Bain holds that the phosphoric acid 
>excretion varies directly with that of the uric acid. Watson claims that there 
is no relationship between the two. In some instances the throat is sore, and 
there may be asthmatic symptoms. The attack sets in usually in the early 
morning hours. The patient is aroused by a severe pain in the metatarso¬ 
phalangeal articulation of the big toe, and more commonly on the right than 
on the left side. The pain is agonizing, and. as Sydenham says, “ insinuates 
itself with the most exquisite cruelty among the numerous small bones of the 
tarsus and metatarsus, in the ligaments of which it is lurking.” The joint 
swells rapidly, and becomes hot, tense, and shiny. The sensitiveness is ex¬ 
treme, and the pain makes the patient feel as if the joint were being pressed 
in a vise. There is fever, and the temperature may rise to 102° or 103°. 
Toward morning the severity of the symptoms subsides, and, although the 
joint remains swollen, the day may be passed in comparative comfort. The 
symptoms recur the next night, and the fit. as it is called, usually lasts Jar 
from five by eight days, the severity of the symptoms gradually abating. There 
is usually a moderate leucocytosis during the acute manifestations. Occasion¬ 
ally other joints are involved, particularly the big toe of the opposite foot. 
The inflammation however intense, neygr goes on to suppuration. With the 
subsidence of the swelling the skin desquamates. After the attack the general 
health may be much improved. As Arctreus remarks, a person in the interval 
has won the race at the Olympian games. Recurrences are frequent. Some 
patients have three or four attacks in a year; others sutler at longer intervals. 

’ The term retrocedent or suppressed gout is applied to serious internal 
symptoms, coincident with a rapid disappearance or improvement of the local 
signs. Very remarkable manifestations may occur under these circumstances. 
Vise patient may have/ severe gastro-intestinal symptoms—pain, vomiting, diar¬ 
rhoea, and great depression—and death may occur during such an attack.} Or 
there may be cardiac manifestations—dyspnoea, pain, and irregular- action 
of the heart. In some instances in which the gout is said to attack the heart, 
sn acute pericarditis proves fatabi>So, too, there may be marked cerebral 
manifestations—delirium or coma, and even apoplexy—but in a majority of 
these instances the symptoms are, in all probability, uremic. 

Gout in America .—While not so common as in England and Germany, 
the disease is by no means infrequent, and is perhaps on the increase. It is 
only one-third less frequent at the Johns Hopkins Hospital than at Saint 
Bartholomew’s Hospital. It is more common among the lower classes, who 
drink beer, than among the well-to-do, who have become of late much more 
temperate. Among about 18.000 cases in my wards there were 59 cases of 
gout. All were whites but three, and all males but two (Futcher). 

CHn<i m(] fl«n»r—With increased frequency in the attacks, the articular 
symptomd’perwstTor a longer time, and gradually many joints become affected. 
®ejtp8itaf=of urates take place, at first in the articular cartilages and then in 
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the ligaments and capsular tissues; so that in the course of years the joints 
' become swollen, irregular, and deformed. The feet are usually first affected, 
then the hands. In severe cases there may be extensive concretions about the 
elbows and knees and along the tendons and in the burs®. The to ph i appear 
in the ears. Finally, a unique clinical picture is produced which can not be 
mistaken for that of any other affection. The skin over the tophi may rupture 
or ulcerate, and about the knuckles the chalk-stones may be freely exposed. 
Patients with chronic gout are usually dyspeptic, often of a sallow complexion, 
and show signs of arterio-sclerosis. The pulse tension is increased, the vessels 
are stiff, and the left ventricle is hypertrophied. The urine is increased in 
amount, is of low specific gravity, and usually contains a slight amount of 
albumin, with a few hyaline casts. Severe cramps involving the calf, abdom¬ 
inal, and thoracic muscles may occur. Intercurrent attacks of - acute poly¬ 
arthritis may develop, in which the joints become inflamed, and the tempora- 
• ture ranges from 101° to 103°. There may be pain, redness, and swelling of 
several joints without fever. Uraemia, pleurisy, pericarditis, peritonitis, and 
meningitis are common terminal affections. The victim of gout may show 
, remarkable mental and even bodily vigor. Certain of the most distinguished 
members of our profession have been terrible sufferers from this disease, 
notably the elder Scaliger, Jerome Cardan, and Sydenham, whose statement 
that “ more wise men than fools are victims of the affection ” still holds 
good. 

jjqpsom.An Gout.—T his is a motley, ill-defined group of symptoms, mani¬ 
festations of a condition of disordered nutrition, to which the terms guutij 
diathesis or lithcemic state have been given. Cases are seen in members of 
gouty families, who may never themselves have suffered from the acute dis¬ 
ease, and in persons who have lived not wisely but too well, who have eaten 
and drunk largely, lived sedentary lives, and yet have been fortunate enough 
to escape an acute attack. It is interesting to note the various manifestations 
of the disease in a family with marked hereditary disposition. The daughters 
often escape, while one son may have gouty attacks of groat severity, even 
though he lives a temperate life and tries in every way to avoid the conditions 
favoring the disorder. Another son has, perhaps, only the irregular mani¬ 
festations and never the acute articular affection. While the irregular features 
are perhaps more often met with in the hereditary affection, they are by no 
, means infrequent in persons who appear to have acquired the disease. The 
tendency in some families is to call every affection gouty. Even infantile 
complaints, such as scald-head, naso-pharyngeal vegetations, and enuresis, are 
often regarded, without sufficient grounds, I believe, as evidences of the family 
ailment. Among the commonest manifestations of irregular gout are the 
following: 

(a) Cutaneous Eruptions .—Garrod and others have called special atten¬ 
tion to the frequent association of eczema with the gouty habit. The French 
in particular insist upon the special liability of gouty persons to skin affec¬ 
tions, the arthritides, as they call them. 

(b) Qastro-intestinal Disorders .—Attacks of what is termed bili on sm^ 1 
in,which>the tongue is furred, the breath foul, the bowels constipated, and 
the actiQji of,the liver torpid, are not uncommon in gouty persons. ‘ A goaty 
tw.rotit& is described. 
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(c) Ggi^tmadar Symptoms.— With the lithremia, arterio-sclerosis is 
frequently associated. The blood teuton is persistently high, the vessel walls 
become stiff, and cardiac and renal changes gradually occur. In this condition 
the manifestations may bo renal, as when the albuminuria becomes more 
marked, or dropsical symptoms supervene. The manifestations may be car¬ 
diac, when the hypertrophy of the left ventricle fails and there,arc palpitation, 
irregular action, and ultimately a condition of asystole. Or, finally, the mani¬ 
festations may be vascular, and thrombosis of the coronary arteries may cause 
sudden death. Aneurism may occur and prove fatal, or, as most frequently 
happens, a blood-vessel gives way in the brain, and the patient dies of apo¬ 
plexy. It makes hut little difference whether we regard this condition as 
primarily an ajterio-selcrosis, or as a gouty nephritis; the point to be remem¬ 
bered is that the nutritional disorder with which an excess of uric acid is 
associated induces in time increased tension, arterio-sclerosis, chronic inter¬ 
stitial JUiphritis, and changes iu the myocardium. Pericarditis is not an 
infrequent tenninal complication of gout. Phlebitis occasionally occurs. 

(d) Nervous Manifestations. —Headache and megrim attacks are not in¬ 
frequent. Haig attributes them to ail excess of uric acid. Neuralgias are not 
uncommon; sciatica and paresthesias may develop. A common gouty mani¬ 
festation, upon which Duckworth has hud stress, is the occurrence of hot or 
itching feet at night. Plutarch mentions that Strabo called this symptom 
“ the lisping of the gout.” Cramps in the legs may also be very troublesome. 
Hutchinson has called attention to hot and itching eyeballs as a frequent sign 
of masked gout. Associated or alternating with this symptom there may lie 
attacks of episcleral congestion. Apoplexy is a common termination of gout. 
Meningitis may occur, usually basilar. 

( 7 ) Urinary Disorders. —The uriuc is highly acid and high-colored, and 
may deposit on standing crystals of uric acid. Transient and temporary 
increase in this ingredient can not be regarded as serious. In many cases of 
chronic gout the amount may be diminished, and increased only at certain 
periods, forming the so-called uric-acid showers. The chart on page '402 
illustrates this very well. A sediment of uric acid m a urine does not 
necessarily mean an excess. It is often dependent on the inability of the 
urine to hold it in solution. Sugar is found in te r m i ttently -ia- the urine of 
gouty persons-— gouty glycosuria . II may pass into true diabetes, but is usually 
very amenable to treatment. O^aluria may also be preseut. Gouty persons 
are specially prone to calculi, Jerome Cardan to the contrary, who reckoned 
freedom from stone among the chief of the dona podagra. Minute quantities 
of albumin are very common in persons of gouty dyserasia, and, when the 
renal changes are well established, tube-casts. Urethritis, with a purulent 
discharge, may arise, so it is stated, usually at the end of an attack. It may 
occur spontaneously, or follow a pure connection. 

(/) Pulmonary Disorders.— There are no characteristic changes, but, as 
Greenhow has pointed out, chronic bronchitis occurs with great frequency in 

■persons of <a gouty habit. , __ 

( g ) Of oyo affections, iritis, glaucoma, haemorrhage retinitis, and sup- 
purativemanouhthalniitis have been described. 

Diagnolii.—Recurring attacks of arthritis, limited to the big toe and to 
tt>e tapsus, occurring in a member of a gouty family, or in a man w o 
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lived too well, leave no question as to the nature of the trouble. There are 
many cases of gout, however, in which the feet do not suffer most severely,! 

"''After an attack or two in one toe, other joints may be affected, and it'-is* 
just in such cases of polyarthritis that the difficulty in diagnosis is apt to’ 
arise. We have had of late years several cases admitted for the third or fourth 
time with involyement of three or more of the larger joints. The presence 
of tophi has settled the nature of a trouble which in the previous attacks W 
been regarded as rheumatic. The following are suggestive points in such 
cases: (1) The patient’s habits and occupation. In the United States the 
brewery men and barkeepers are often affected. (2) The presence of tophi. 
The ears should always be inspected in a case of polyarthritis. The diagnosis 
may rest with a small tophus. The student should learn to recognize on the 
ear margin, Woolner’s tip, fibroid nodules, and small sebaceous tumors. The 
last are easily recognized microscopically. The needle-shaped sodium biurate 
crystals are distinctive of the tophi. (3) The condition of the urine. As 
shown in Chart XIV, the uric-acid output is usually very low during the inter¬ 
vals of the paroxysm. At the height of the attack the elimination, as a rule, 
is greatly increased. The ratio of the uric acid to the urea excretion is dis¬ 
turbed in gouty cases, and may fall as low as 1 to 100 or 1 to 150. (4) The 
gauty.polyarthritis may be afebrile. A patient with three or four joints red. 
swollen, and painful in acute rheumatism has fever, and, while pyrexia may 
be present and often is in gout, its absence is, I think, a valuable diagnostic 
sign. Many cases go a-begging for a diagnosis. A careful study of the 
patient’s habits as to beer drinking, of the location of the initial arthritic 
attacks, and the examination for tophi in the cars will prevent many cases 
being mistaken for rheumatism or arthritis deformans. 

Treatment. — Hygienic. —Individuals who have inherited a tendency to 
gout, or who have shown any manifestations of it, should live temperately, 
abstain from alcohol, and eat moderately. An open-air life, with plenty of 
exercise and regular hours, docs much to counteract an inborn tendency to 
the disease. The skin should be kept active: if the patient is robust, by the 
morning cold bath with friction after it; but if he is weak or debilitated the 
evening warm bath should be substituted. An occasional Turkish, bath with 
active shampooing is very advantageous. The patient should dress warmly, 
avoid rapid alterations in temperature, and be careful not to have the skin 
suddenly chilled. 

Die tetic. —With few exceptions, persons over forty eat too much, and 
the first injunction to a gouty person is to keep his appetite within reasonable 
bounds, to eat at stated hours, and to take plenty of time at his meals. In 
the matter of food, quantity is a factor of more importance than quality with 
many gouty persons. As Sir William Roberts well says, “ Nowhere perhaps 
is it more necessary than in gout to consider the man as well as the ailment, 
and very often more the man than the ailment.” 

Veiy remarkable differences of opinion exist as to the most suitable diet 
in this disease, some urging warmly a vegetable diet, others allowing a very 
liberal amount of meat. On the one hand, the author just quoted says: “ The 
most trustworthy experiments indicate that starch, and sugar-have net 
thaieaat direct influence on the production of uric acid; but as the free con¬ 
sumption of these articles naturally operates to restrict 'the intake of the 
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oous food, their use has indirectly the effect of diminishing the aver- 
lucEomof uric acid.” On the other hand, W. II. Draper says: “The 
sion of azotized food is more complete with a minimum of carbohydrates 

J ft is with an excess of them; in other words, one of the best means of 
Ing the accumulation of litliie acid in the blood is to diminish the carbo- 
hygctojathetthandhe azotized foods.” The weight, of opinion leans tn.the 
nr" fl modified nitrnyrnnnr dirt, without excess in starchy BHd saocliarine 
a rticles of food. Animal foods rich in nuclear material, such as sweetbreads, 
Jijfil, kidneys, and brain, should be avoided. Beef extracts are in jurio us, owing 
to their richness in extractives belonging to the xanthin group. Milk and eggs 
are particularly useful, owing to their not containing any nuclein. Fresh 
vegetables and fruits may be used fr eely...hu t, among th e latter strawberries 
"n't Kauanaa should be avoided. 

Ebstein urges strongly the use of fat in the form of good fresh butter, 
from to 34 ounces in the day. lie says tfiat stout gouty subjects not only 
do not increase in weight with plenty of fat in the food, but that they actually 
bicdSeThin and the general condition improves very much. Hot bread of 
airiorts'and the various articles of food prepared from Indian corn should, 
as a rule, be avoided. Roberts advises gouty’ patients to restrict as far as 
practicable the use of common salt with their meals, since the sodium biurate 
very readily crystallizes out in tissues with a high percentage of sodium salts. 

In this matter of diet each individual case must receive separate con¬ 
sideration. 

There are very few conditions in the gouty in which stimulants of any 
sort are required. Whenever indicated, whisky will be found perhaps the 
most serviceable. While all are injurious to these patients, some are much 
more so than others, particularly malted liquors, champagne, port, and a very 
large proportion of all the light wines. 

■ Minebal Watebs.—A ll forms may be said to be beneficial in gout, as the 
.main element is the water, and the ingredients are usually indifferent. Much 
O^the humbuggery in the profession still lingers about mineral waters, more 
lArticularly about the so-called litliia waters. 

' The question of the utility of alkalies in the treatment of gout is closely 
connected with this subject of mineral waters. This deep-rooted belief in the 
profession was rudelv shaken a few years ago by Sir William Roberts, who 
claims to have shown conclusively that alkalescence as such has no influence 
whatever on the sodium biurate. The sodium salts are believed by this author 
to he particularly harmful, but, in spite of all the theoretical denunciation 
of the use of the" sodium salts in gout, the gouty from all parts of the world 
flock to those very Continental springs in which these salts are most predomi¬ 
nant. Bain urges the use of potassium salts. 

Of the mineral springs best suited for the gouty may be mentioned,jn the 
United Stet^tK^f Saratoga. Bqflfp*d, and the Wlute Sutphur; Bart 
anjLBaih, in EnglaiT^TTiTFrance. Aix-lcs-Bains and CoutrexSville, and in 

Germany, Carlsbad, Wildbjal/ and Iloigburg. . . , , „ „„ 

TK efficaVin the water, in the way it » 1taken <m an emp£ 

stomach, and in large quantities; and, as every one knoy the import^t 
accessories in themed diet, proper hours.^regular exercise, with baths, 
douches, etc., play a very important role in the cure. 
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Medicinal Treatment.— In an acute attack the limb should be elevated 
and the affected, joint wrapped in cotton-wool. Warm ..fomentations, or 
Fuller’s lotion, may be used. The local hot-air treatment may be tried. A 
brisk mercurial purge is always advantageous at the outset. The wine or 
tincture of colchicum, in doses of 20 to 30 minims, may be given every four 
hours in combination with the citrate of potash or the citrate of lithium. 
The action of the colchicum should be carefully watched. It has, in a major¬ 
ity of the cases, a powerful influence over the symptoms—relieving the pain, 
and reducing, sometimes with great rapidity, the swelling and redness. It 
should be promptly stopped so soon as it has relieved the pain. In cases in 
which the pain and sleeplessness are distressing and do not yield to colchicum, 
morphia is necessary. The patient should be placed on a diet chiefly of milk 
and barley-water, but if there is any debility, strong broths may be given, or 
eggs. It is occasionally necessary to give small quantities of stimulants. 
During convalescence meats and fish and. game may be taken, and gradually 
the patient may resume the diet previously laid down. 

In some of the subacute intercurrcnt attacks of arthritis in old, deformed 
joints, the sodium salicylate is occasionally useful, but its administration must 
be watched in cases of cardiac and renal insufficiency. It is also much advo¬ 
cated by Haig in the uric-acid habit. 

The chronic and irregula r forms of gout are best treated by the dietetic 
and hyg ienic .measures already referred to. Potassium iodide is sometimes 
useful, and preparations of guaiacum, quinine, and the bitter tonics combined 
with alkalies are undoubtedly of benefit. 

Piperazin has been much lauded as an efficient aid in the solution of uric 
acid. The clinical results, however, are very discordant. It may be employed 
in doses of from 15 to 30 grains in the day, and is conveniently given in 
aerated water containing 5 grains to the tumblerful. Piperazin , as a uric 
acid solvent, Was rapidly followed by lysidin, urotropin, urea, and Urol among 
others—a sure indication of their therapeutic worthlessness. 

Albu speaks favorably of lemon-juice as a remedy. The vegetable acids 
are converted in the system into alkaline carbonates, thus enabling the blood 
to keep the uric acid compounds in solution, and consequently facilitating 
their elimination by the kidneys. 

Where the arthritic attacks are confined to one joint, such as the great-toe 
joint, surgical interference may be considered. Eiedel reports two successful 
t cases in which he removed the entire joint capsule of the big-toe joint, with 
permanent relief. 


V. DIABETES MELLITUS. 

Definition. —A disorder of nutrition, in which sugar accumulates in the 
blood and is excreted in the urine, the daily amount of which is greatly, 
increased. 

For a case to be considered one of diabetes mellitus it is necessary 
that the form of sugar eliminated in the urine be grape sugar, that it 
must be eliminated for..weeks, nuantha,. or years, and that the excretion of 
sug ar m ust take place after the ingestion of moderate amounts of carbo- 
tiydrates. 
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Etiology. — Incidence .—According to recent statistics diabetes appears 
about as freque nt in the United States as in European countries. The last 
census gave 9.2 deaths per 100,000 population in the former compared with 
from 6 to 14 in the latter. In England and Wales the death-rate from 
diabetes in 1903 was 8.7 per 100,000 of population. The death-rate has been 
gradually on the increase in Paris during (lie last, three pr four decades, 
reaching 14 to the 100,000 of population in 1891. The disease is gradually 
on the increase in the United States. The statistics for 1870 gave 3.1; for 
1880, 3.8; for 1890, 3.8; and for 1900, 9 3 deaths to the 100.000 population. 
This apparent increase may be in part due to more accurate vital statistics 
records. In this region the incidence of the disease may bo gathered from 
the fact that among 99,000 patients admitted to the medical wards and medi¬ 
cal dispensary of the Johns llopkms Hospital in nearly sixteen years there 
were 336 cases of diabetes, or 0.33 per cent. Among 18,000 ward cases there 
were 147 diabetics. 

I Hereditary influences play an important rule, and cases are on record of 
its occurrence in many members of the same family. Morton, who calls the 
disease hydrops ad matulam (Plithisiologia, 1689) records a remarkable family • 
in which four children were allectod, one of whom recovered on a milk diet ' 
and diaseordium. An analysis of the cases in my series gave only 6 cases 1 
with a history of diabetes in relatives (Pleasants). Naunyn obtained a fain- ‘ 
ily history of diabetes in 33 out of 301 private cases, but in only 7 of 157 bos-^ 
pital cases. There are instances of the coexistence of the disease in man and 
wife. Among 516 married pairs collected by Senator, in which either hus¬ 
band or wife was diabetic, in 18 cases the second partner hail become diabetic. 
It is^QQtuifta^to-explain-tJMS conjugal diabetes. The suggestion of contagion 
seems scarcely tenable. 

i. Sex . —Men are more frequently affected than women, the ratio being about 
three to two. Up to April 1. 1905, 336 ea.-es of diabetes had been treated 
in the medical wards and medical dispensary of the Johns Hopkins Hospital, 
131 of which were in males and 95 in females (Iutelier). It is a disease of 
adult life; a majority of the eases occur from the third to the sixth decade. 
Of the 336 eases, the largest number—63, or 27 per cent—occurred between 
fifty and sixty years of age. These figures agree fairly closely with those of 
Frerichs, Seegen, and Pavy, all of whom found the largest number of cases 
in the sixth decade, their percentages being 26, 30, and 30.7 respectively. It 
is rare in childhood, but eases are on record in children under one year 


In the above series there were no cases in the first hemi-deende, 3 in the 
second, 7 in the third, and 6 in the fourth. 

• Persons of a neurotic temperament are often affected. It is a disease of 
the higher classes. Von Noorden states that the statistics for London and 
Berlin show that the number of cases in the upper ten thousand exceeds t at 


in the lower hundred thousand inhabitants. . , , 

Hebrews seem especially prone to it; one-fourth of 1 en hs pa¬ 
tients were of the Semitic race. I have been much imp 
quency of the disease among them. Diabetes is eomparatirely rare intha 

colored race, but not so uncommon as was formerly 

of 326 cases, 23, or 11.3 per cent, were in negroes. The ratio of ma 
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females affected is almost exactly the reverse of that in the white'raw) 45 . 
of the 23 \jere in females and ft fo males.- ,', 3 

^ Obesity.—-t n'a considerable proportion of the cases of diabetes £ha>„e^: > 
jects have been excessively fat at the beginning of, or prior to, the onset etf* 
the disease. A slight trace of sugar is not very uncommon in obese persons; 
This so-called ljjtogenic glycosuria is not of grave significance, and is only 
occasionally followed by true diabetes. On the other hand, as von Noorden 
has shown, there may be a “ diabetogenous obesity,” in which diabetes and 
obesity develop in early life, and these cases are very unfavorable 1 . There 
are instances on record in which obesity with diabetes has occurred in 
three generations. Diabetes is more common- in cities than in country 
districts, t Gout, yvphilis. and fnalaria have been regarded predisposing 
causes. 

ft Nervous Influences .—Mental shock, severe nervous strain, and worry prc- 
ce&e many cases. In one case the symptoms came on suddenly after the 
patient had been nearly suffocated by smoke from having been confined in a 
cell of a burning jail. Shock and the toxic effects of the smoke may both 
have been factors in this case. The combination of intense application to 
business, over-indulgence in food and drink, with a sedentary life, seems 
particularly prone to induce the disease. Glycosuria may set in during preg¬ 
nancy, and in rare instances may only occur at this period. T ro us se au 
thought .that, the offspring^f phthisical parents were particularly prone to 
diabetes. 

If Injury to or disease of the spinal cord or brain has been followed by 
diabetes. In the carefully analyzed cases of Frerichs there were 30 instances 
of organic disease of these parts. The medulla is not always involved. In 
only 4 of his cases, which showed organic disease, was there sclerosis or other 
anomaly of this part./^An irritative lesion of Bernard’s diabetic centre in the 
medulla is an occasional cause. I saw with Eeiss, at the Friedrichsliam, 
Berlin, a woman who had anomalous cerebral symptoms and diabetes, and 
in whom there was found post mortem a cysticercus in the fourth ventricle, 
glycosuria sometimes occurs in tumors of the hypophysis such as accompany 
acromegaly. Ebstein has recorded 4 cases in which there was a coincident 
occurrence of epilepsy and diabetes mellitus. He thinks that in the majority 
of cases the two diseases are dependent on a common cause. He believes that 
the association would be found much more commonly in Jacksonian epilepsy 
than has been the case heretofore, if more careful and systematic examina¬ 
tions of the urine were made.^ A transitory glycosuria occasionally follows 
cerebral haemorrhage and alsoijffevere gall-stone colic. 

The disease has occasionally* followed the infectious fevers. Cases have 
been recorded as occurring during or immediately after diphtheria, influenza, 
rheumatism, enteric fever, and syphilis. 

Experimental Diabetes .—Leo believes that diabetes is due to a toxic agent. 
He has {produced glycosuria in dogs bv a dministering both fresh and fer¬ 
mented diabetic urine. In 1901, Blum reported that th^ snhmtniveous injec- 
tion of an aqu eous solution of.adrenalin produced glycosuria in 22 out of 25 
animals experimented upon. Herter confirmed these results, and found that 
the direct application of the solution to the surface of the pancreas caused a 
marked glycosuria. Adrenalin is a powerful reducing substance, and Herler 
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thinks that the glycosuria results from interference with normal oxidation 
processes in the pancreatic cells. Phloridzin administered internally or hypo¬ 
dermically produces a marked temporary glycosuria. There is no accoig- 
pamri ng hyperglycam na. The phloridzin acts primarily on the renal epi¬ 
thelium, destroying its power of keeping back the sugar. Naunyn and Klem¬ 
perer hold the view that there is a renal form of diabetes.' • 

Metabolism in Diabetes.— Our ignorance of the metabolic disturbances in 
diabetes has been largely due to the fact that we have not known how the 
carbohydrates are eventually disposed of in the body in health. Normally the 
carbohydrates of the food are stored in the liver and muscles as glycogen. 
Pavy holds that a part of the ingested carbohydrates is converted by the villi 
of the intestinal mucosa into fat and carried thence by the lacteals to the 
blood. By a splitting-off process another portion is incorporated with nitroge¬ 
nous matters and carried away in the form of protcid. He thinks that only 
a portion of the carbohydrates reaches the liver as glucose, where the hepatic 
cells convert this monosaeeharid into the polysaccbarid glycogen. Glycogen 
can also be formed from the proteids of the food; and under certain circum¬ 
stances sugar can be directly formed from the body proteids. In health the 
amount of glucose in the circulating blood ranges between 0.1 and 0.2 per 
cent. If it were not for the reservoir action of the liver and muscles in storing 
up the excess of carbohydrates after a meal as glycogen, we would have 
more than 0J2 per cent of glucose in the blood, a hyperglyciemia would occur 
and a glycosuria ensue. In health the glycogen is reconverted into glucose, 
which is distributed to the muscles by the circulating blood and there burnt 
up, producing heat and energy. 

The manner in which this final combustion is effected has hitherto not 
been known. Cohnheim’s (,Tr.) published researches in 1903 and 190-1 
throw much light on this subject. By a specially constructed press he 
obtained the juice from the pancreas and muscles of dogs and eats. Each 
uiee added independently to solutions of glucose was inert. When, however, 
he pancreatic juice was added to a mixture of muscle juice and glucose there 
ras a rapid breaking up of the latter into alcohol and carbonic acid. Colin- 
icim holds that this remarkable effect is analogous to Pas low’s observation 
hat trypsinogen is only made active for proteid digestion by being converted 
uto trypsin- bythe “ enterokinase ” of the succus entericus. ne believes that 
he muscles produce a proenzyme which is only made active for carbohydrate 
embustion by the action of another substance produced in the pancreas and 
onveyed to the muscles by the blood stream. He showed that the glycolytic 
ubstance produced by the pancreas is not a true ferment but a body closely 
elated in its characteristics with other well-known constituents of internal 
ecretions as adrenalin and iodothyrin. He also found that when too large 
i quantity of the juice of the pancreas is used carbohydrate combustion is 
■etarded or even stopped. The pancreas juice is supposed to supply the am- 
'Ocepiora and the muscle juice the complement. The retarding action of an 
■xeess of pancreas juice is believed to be due to an overabundance of ambo- 
eptors. According to these researches the carbohydrates normally are burnt 
l P in the muscles, producing heat and energy, by the combined action of two 
jlycolytio bodies, one produced in the muscles and the other in the pancreas. 
Phis important work awaitjs confirmation. 
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When the percentage of glucose in the circulating blood exceeds QJLperJ? 
cent a glycosuria occurs. This may theoretieallyho produced at^faUfuni: =■ % 
(a) By functional or organic disease of the islands of Langethaiia4tWthe 
pancreas. These islands of cells probably produce a glycolytic ferment or 
body. This substance seems necessary for the proper burning up of the car¬ 
bohydrates. If the islands be diseased the ferment is not produced, glucose 
accumulates in the blood, and glycosuria results. Thia.imhghinpp may ad 0 n 
t he carbo hydrates independently, Colmbeim believes, -is- necessary, to 
render active a pro-ferment manufactured by the muscle cells. 

(5) By the sudden ingestion of a greater quantity of carbohydrates than 
can for the time being be stored up in the liver as glycogen. A v healthy per¬ 
son can take from 180 to 250 grams of glucose on an empty stomach without 
glycosuria occurring. Larger amounts will produce a so-called alimentary 
glycosuria, or glycosuria e saecharo. In a healthy person no amount of 
carbohydrates in the form of starch will produce a glycosuria owing to the 
comparative slowness of its transformation into glucose. If, however, the 
person’s “ assimilation limit,” or power of warehousing carbohydrates, be 
lowered, a glycosuria e amylo may occur. 

(c) By changes in the liver function: (1) Changes in the circulation 
under nervous influences. Puncture of the medulla, lesions of the cord, and 
ceniral irritation of various kinds are followed by glycosuria, which is 
attributed to a vasomotor paralysis induced by these causes, resulting in a 
greater quantity of blood flowing through the liver. On this view the disease 
is a w neurosis. (2) Instability of the glycogen, owing either to imperfect 
formation or to conditions in the cells which render it less stable. 

Morbid Anatomy.—Saundby (Lectures on Diabetes, 1891) has given a 
good summary of the anatomical changes: 

i The nervous system shows no constant lesions. In a few instances there 
have been tumors or sclerosis in the medulla, or, as in the case above men¬ 
tioned, a cysticercus has pressed on the floor. Cysts have been met with in 
the white matter of the cerebrum and perivascular changes have been de¬ 
scribed. A secondary multiple neuritis is not rare, and to it the so-called 
diabetic tabes is primably due. R. T. Williamson has foutuLchanges in the 
posterior columns of the cord similar to those which occur in pernicious 
a naemi a. - • ’ 

~l In the sympathetic system the ganglia hare been enlarged and in some 
instances sclerosed. The blood may contain as high as 0.4 per cent of sugar 
instead .of 0.15 per cent. The plasma is usually loaded with fat, the mole¬ 
cules of which may be seen as fine particles. When drawn, a white creamy 
layer coats the coagulum, and there may be lipasmic clots in the small vessels. 
There are no special changes in the red or white corpuscles. The polynuclear 
leucocytes contain glycogen. Glycogen can occur in normal blood, but it is 
here extracellular. It has been also found in the polynuclear leucocytes iu 
leuksemia.V) The heart is hypertrophied in some eases. Endocarditis is very 
rare. ’ Arterio-sclerosis is common. ^'^Tho lungs show important changes. 
Acute broncho-pneumonia or croupous pneumonia (either of which may ter¬ 
minate in gangrene) and tuberculosis are common. The so-called diabetic 
phthisis is always tuberculous and results from a caseating broncho-pneu¬ 
monia. In rare cases there is a chronic interstitial pneumonia, non-tubereu- 
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|^tS r ' r*t»nbp|in» °f the pulmonary vessels has; been described in connection 

wth-j&abetic coma. 

*^Eh a itni r is usually enlarged; fatty degeneration is common. In the so- 
called diabetic, cirrhosis the cirrhotic pitjmciiloirc —the liver is enlarged and 
sclerotic, and a cachexia develops with melanoderma. This condition is prob¬ 
ably'identical with hBemochromatosis. Dilatation of the stomach is common. 

Hie Pancreas in Diabetes, Our scientific knowledge of the relationship 
of the pancreas to glycosuria dates from 1SS9, when Minkowski and von 
•Meting published the results of their experiments on extirpation of the pan¬ 
creas in animals. The present status may be thus summarized: («) Extir¬ 
pation .of the gland in dogs (and occasionally in man—\V. T. Bull) is 
followed by glycosuria. If a small portion remains, sugar does not appear. 
(6) In a considerable percentage of cases of diabetes lesions of the pan¬ 
creas are found; 50 per cent (llaiisomann. Williamson) show a chronic 
interstitial inflammation, ( r ) In mow of the experimental work, it is 
reasonable to infer that the diabetes is -c< midarv to the pancreatic lesion. 
The organ has, like the liver, a double secretion—an external, which is 
poured into the intestines, and an internal, of the nature either of a ferment 
or of a body similar in chemical characteristics to those of adrenalin or 
iodothyrin, as Cohnheini claims, which seems necessary for the proper com¬ 
bustion of glucose in the muscles. Disease of the pancreas causes diabetes 
by preventing the formation of this glycolytic body. The fact that if a 
small portion of the gland is left, m the experiments upon dogs, diabetes 
does not occur, is analogous to the remarkable circumstance that a small 
fragment of the thyroid is sufficient to prevent the occurrence of’'artificial 
myxeedema. 

It is probable that the observations of Opio from l)r. Welch’s laboratory, 
confirmed by those of Weichselbaum and Stange. give a key to the problem. 
Imbedded in the gland are the peculiar bodies known as the islands of Lan- 
gerhans, composed of polygonal cells arranged in irregular columns, between 
which are wide anastomosing capillaries. The lumina of the ducts do not 
enter the islands, which are in reality ductless glands, lflce the para-thvroid, 
the thyroid, the pituitary, etc. The intimate relation ofthe columns of cells 
to the rich network of blood-vessels suggests, as advanced by Schafer, that 
they furnish the internal secretion of the gland. Tt is probable that the glyco¬ 
lytic body found by Cohnheim is produced by these specialized cells. Ex¬ 
perimental evidence is defective, but changes in the islands have been found 
in diabetes. /Jn a diabetic woman, aged twenty-four, from my wards, dead 
of tuberculosis of the lungs, Opie found the glandular tissue of the pancreas 
'veil preserved and healthy, but the islands of Langerhans were everywhere 
“ represented by a sharply circumscribed hyaline structure compos'd of par¬ 
ticles of homogeneous material.” In two other cases lesions of the islands 
were found, but there was also chronic pancreatitis (Opic, Jour. Exper. Mod., 
fob v). Hoppe-Seyler has recently described a clinical form of pancreatic 
diabetes due to arteriosclerosis of the pancreatic vessels. These arterial 
changes were found in a series of autopsies. 

Of 15 autopsies from my own ‘>7 cases, in 9 on gross examination the 
pancreas was found to be atrophic. In oue of these fat necroses, ana in 
Mother calculi, were present. 
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The kidneys show usually a diffuse nephritis with fatty degeneration. A 
hyaline change occurs in the tubal epithelium, particularly of the descending 
limb of the loop of Henle, and also in the capillary vessels of the tufts. 

Symptoms.— Acute and chronic forms are recognized, but there is no 
essential difference between them, except that in the former the patients are' 
younger, the course is more rapid, and the emaciation more marked. Acute 
cases may occur in the aged. I saw with Sowers in Washington a man aged 
seventy-three in whom the entire course of the disease was less than three 
weeks. 

It is also possible to divide the cases into (1) lipogenic or dietetic, which 
includes the transient glycosuria of stout persons; (2) neurotic, due to in¬ 
juries or functional disorders of the nervous system; and (3) pai}i%fiatic, 
in which there is a lesion of the pancreas. It is, however, by no means easy 
to discriminate in all cases between these forms. Attempts have been made 
to separate a clinical variety analogous to experimental pancreatic diabetes. 
Hirschfeld, from Guttman’s clinic, has described cases running a rapid and 
severe course usually in young and middle-aged persons. The polyuria is 
less common or even absent, and there is a striking defect in the assimilation 
of the albuminoids and fats, as shown by the examination of the fieces and 
urine. In 4 of 7 cases autopsies were'made and the pancreas was found 
atrophic in two, cancerous in one^and in the fourth exceedingly soft. 

The onset of the disease is gradual, and either frequent micturition or 
inordinate thirst first attracts attention. Very rarely it sets in rapidly, after 
a sudden emotion, an injury, or after a severe chill. When fully established 
the disease is characterized by great thirst, the passage of large quantities 
of saccharine urine, a voracious appetite, and, as a rule, progressive ema¬ 
ciation. 

Among the general symptoms of the disease thirst is one of the most 
distressing. Large quantities of water are required to keep the sugar in 
solution and for its excretion in the urine. The amounj; of fluid consumed 
will be found to bear a definite ratio to the quantity excreted. Instances, 
however, are not uncommon of pronounced diabetes in which the thirst is 
not excessive; but m such cases the amount of urine passed is never large. 
The thirst is most intense an hour or two after meals. As a rule, the diges¬ 
tion is good and the appetite inordinate. The condition is sometimes termed 
bulimia or polyphagia. Lumbar pain is common. 

The tongue is usually dry, red, and glazed, and the saliva scanty. The 
gums may become swollen, and in the later stages aphthous stomatitis is 
common. Constipation is the rule. 

In spite of the enormous amount of food consumed a patient may be¬ 
come rapidly emaciated. This loss of flesh bears some ratio to the polyuria, 
and when, under suitable diet, the sugar is reduced, the patient may quickly 
gain in flesh. The skin is dry and hfesh, and sweating rarely ocaurs, except 
when phthisis coexists. Drenching'?Sweats have been known to alternate 
with excessive polyuria. General pruritus or pruritus pudendi may be very 
distressing, and occasionally is one of the earliest symptoms. The tempera¬ 
ture is often subnormal; the pulse is usually frequent, and the tension in¬ 
creased. Many diabetics, however, do not show marked emaciation. Patient 
past the middle period of*life may have the disease for years without much 
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disturbance of the health, and may remain well nourished. These are the 
cases of. the diqfrete gras in contradistinction to diabete maigre. 

ThbUhine.—T he amount varies from 3 to 4 litres in mild cases to 
15-to r ’20.litres in very severe cases. In rare instances the quantity of urine 
^ is not much increased. Under strict diet the amount is much lessened, and 
in intercurrent febrile affections it may he reduced to normal. The specific 
xgravity is high, ranging from 1.025 to 1.045; but in exceptional eases it 
may be low, 1.013 to 1.020. The highest specific gravity recorded, so far 
as I know, is by Trousseau—1.071. Very high specific gravities—1.070 + 

—suggest.fraud. CThe urine is pale in color, almost like water, and has a 
- swestiah.odor and arfistinetly sweetish taste, t The reaction is acid. Sugar 
is present in varying amounts. In mild cases it docs not exceed 1J or 2 per 
cent, but it may reach from 5 to 10 per cent. The total amount excreted in 
the twenty-four hours may range from 10 to 20 ounces (320 to 040 grammes) 
and in exceptional cases from 1 to 2 pounds. The following are the most 
satisfactory tests: 

FehUng’*^est. —The solution consists of sulphate of copper (grs. 90£), 
neutral tartrate of potassium (grs. 304), solution pf caustic soda (tl. ozs. 4), 
and distilled water to make up 0 ounces, l’ut a draclnu of this in a test- 
tube and boil (to test the reagent); add an equal quantity of urine and boil 
again, when, if sugar is present, the vejjow suboxide of copper is thrown 
down. The solution must be freshly prepared, as it is apt to decompose. 

Trommels JTesl. —To a drachm of urine in a test-tube add a few drops 
of a dilute sulphate-of-copper solution and then as much liquor potasses as 
urine. On boiling, the copper is reduced if sugar be present, forming the 
yellow or orange-red suboxide. There are certain fallacies in the copper, 
tests. Thus, a sub stance called glycuronic acid is met with in the urinel 
a fter the use of certain drugs—chloral, phcnacetin, morphia, chloroform, \ 
etc.—which reduces copper. Alcaptonuria may also bo a source of error [ 
(see Alcaptonuria). 

Fermuttljltion Test .—This is free from all doubt. Place a small frag¬ 
ment of yeast in a test-tube full of urine, which is then inverted over a glass 
vessel containing the same fluid. There are now specially devised fermenta¬ 
tion tubes. If sugar is present, fermentation goes on with the formation 
of carbon dioxide, which accumulates in the upper part of the tube and 
gradually expels the urine. In doubtful cases a control test should always 

be used. , •. 

Polariscope Test .—For laboratory work the polariscopc test is of great 
value. Glucose is dextro-rotatory. The percentage of sugar can be quickly 
estimated by the degree of rotation, and for quantitative determination is 
the most serviceable method. The presence of /J-oxybutyric acid, w uc is 
laevo-rotatory, will neutralize some of the dextro-rotatory action of ic g ucose. 

Text.. —Nvlaafler’s solution is prepared by dissolving 
4 grammes of Rochelle salt in 100 c3» 10 per cent caustic »oda solution and 
adding 2 grammes of bismuth subnitrate and digesting on e wa or 
as much of the bismuth salt is dissolved as possible. To 10 oc. of unne add 
1 cc.. of the Nyiandcr’s solution and boil for a few minutes. If glucose be 

present a black deposit of bismuth occurs. 

Of other ingredients in the urine, the ure*is increased, the unc.^id 
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'does not show special changes, and th<*fphosphates may be greatly m excess. 

; The calcium salts are markedly increased. The same holds true for the* 
■.ammonia in all severe cases, and particularly in diabetic coma. Ralfe has'** 
described a great increase in the phosphates, and in some of these cases, 
with an excessive excretion, the symptoms may be very similar to thoako&f 
diabetes, though Jhe sugar may not be constantly present. The term pfios-1 
phatic diabetes has sometimes been applied to them. Acetone and acetone¬ 
forming substances are not infrequently present, l^eben’s test is as follows: 
The urine is distilled and a few cubic centimetres of the distillate are ren¬ 
dered alkaline with liquor potassa.'. A few drops of Lugol’n solution are 
then added, when, if acetone 1 m: present, the distillate assumes a turbid yellow 
color, due to the formation of iodoform, which is recognized by its odor and 
by the formation of minute hexagonal and stellate crystals. Diacetic acid 
is sometimes present, and may be recognized from the fact that a solution 
of the chloride of iron yields a beautiful Bordeaux-red color. Other sub¬ 
stances, as formic, carbolic, and salicylic acids, give the same reaction m 
both fresh and previously boiled urine, while diacetic acid does not. give 
the reaction in urine previously toiled. In testing for diacetic acid perfectly 
fresh urine should be used, as it rapidly becomes broken up into acetone and 
carbonic acid. j3-o.\ybutyric acid, the recognized cause of coma, should be 
tested for in all severe eases. As it is lrevo-rotatory, its presence is indicated 
by lasvo-rotation in completely fermented urine, as well as by the greater 
percentage of sugar demonstrable with Folding's than with the polariscopic 
method. The occurrence of acetone and diacetic acid in the urine, both 
derivative products of /S-o\ybutyric acid, is conclusive evidence that /?.-o\y- 
butyric acid is being produced in the body. 

Bremer finds that diabetic urine has the power of dissolving gentian violet, 
whereas normal urine fails to do so. Unfortunately, the urine in diabetes 
insipidus and in certain forms of polyuria reacts similarly. Frohlich has 
recently devised a test based on the fact that diabetic urine has the property 
of decolorizing solutions of methylene blue. 

Glycogen has also been described as present in the urine. 

Albumin is not. infrequent. It occurred in nearly 37 per cent of the 
examinations made by Lippman at Carlsbad. 

Pneumaturia, the formation of gas in the urine, due to fermentative 
processes in the bladder, is ocecasionally met with. 

■Oa mm i dg c found glycerine in the urine in one case of pancreatic diabetes. 
This results from fat necroses due to the action of a faUsplitting ferment. 

Hat may be passed in the urine in the form of a fine emulsion (lip uria). 

BtOO»-iN -Bwbeteh.— In true diabetes hyperglycmmia is constant. As 
coma supervenes, R-oxybutyric acid occurs. Pefyeythaemia, with the red 
cells between 6,000,000 and 8,000,000 per cmm., is not uncommon in the 
desiccated cases with marked polyuria. Qpma is acco mpanied by a moderate 
leueeeytosis. Ljpeemia occurs in a certain number of cases. It is recognized 
by the presence of innumerable dancing particles between the red cells in a 
fresh preparation, and by the creamy appearance of the serum of centrif- 
ugalized blood. Normal blood contains between 0.16 to 0.326 per cent of 
fat (Becquerel and Rodier). Fraser found 16.44 per cent of fat in the blood 
of a diabetic. Opinions vary as to the source of the fat. 
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P T tff grK g l gjf Children .—Stern has analyzed 117 cases in children. They • 
By occur among the better classes. Six-'vere under one year of age. 
Jtary. influence^, were marked. The course of the disease is, as a rule, 
■more rapid than in adults. The shortest duration was two days. In 
kro month. One ease is mentioned of a child apparently 
ij^om with the'glycosuria, who recovered in eight months. , 

; Complications. — (a) UuxANEQUS.-— Boils and carbuncles arc extremely 
conjmon. Painful onychia may occur. Eczema is also met with, and at 
times an intolerable inching. In women the irritation of the urine mav cau-e 
the most intense pruritus pudendi, and in men a balanitis. Barer affections 
are xanthoma and purpura. Gangrene is not uncommon, and is associated 
usualFf'with arterio-selcrosis. William Hunt has analyzed 01 cases. In .70 
the localities were as follows: Feet and legs, 37: thigh and buttock, 2; miclm, 
2; external genitals, 1; lung$ 3; lingers. 3; back. 1; eyes, 1. Perforating 
ulcer of the foot may occur. Bronzing of the skin (diabelc brume) occurs 
in certain cases in which the diabetes arises as a late event m (lie disease 
known as hfflmochromatosis, which is further characterized by pigmentary 
cirrhosis of the liver and pancreas. With the onset of severe complications 
the tolerance of the carbohydrates is much increased. Profuse sweat' may 
occur. 

(5) Pulmoxady. —The patients are not infrequently carried off by mute 
pneumonia, which may be lobar or lobular. Uaiiyrene is very apt to super¬ 
vene, but the breath does not necessarily lia\e the foul odor of ordinary 
gangrene. Abscess following lobar pneumonia occurred in one of my cases. 

Tuberculous broncho-pne umonia is very common. It was formerly thought, 
from its rapid course and the limitation of the disease to the lung, that this 
was not a true tuberculous affection; hut in the cases which haxc come under 
my notice the bacilli have been present, and the condition is now generally 
regarded as tuberculous. 

(c) Renal. — Albuminuria is a tolerably frequent complication. The 
amount varies greatly, and, when slight, does not seem to be of much mo¬ 
ment.' (Edema of the feet and ankles is not an infrequent symptom. General 
anasarca is rare, however, owing to the marked polyuria. It is sometimes 
associated with artcrio-sclerosis. It occasionally precedes the occurrence of 
the diabetic coma. Occasionally cystitis develops. 

(d) Nervous System.— (1) Diabetic coma, first studied by Kiis-inaul, 
comes on in a considerable proportion of all cases, particularly in the young. 
Stephen Mackenzie states that of the fatal cases of diabetes at the ls>m on 
Hospital, all under the age of twenty-five, with but one exception had died 
in coma. In Naunyn's 44 fatal cases it occurred in 12. It preceded dent i 
in 28 of Williamson's 40 eases. It occurred in 15 of 27 fatal cases m my¬ 
steries. Frerichs recognised three groups of oases: £«!Those in which after 
exertion the patients were suddenly attacked with weakness, syncope, smn 
nolence, and gradoaBy'deepening unconsciousness . death occurring m-a- 
hours. < p) -G ases with preliminary gastric disturbance, suci » 

\Mwting, or some local affection, as pharyngitis, p cgmon, 01 1 

complication. In such cases the attack begins with hfiftdache, dtliriupi, great, 
distress, and dygpnasa, affecting both inspiration .and,.«spi If 

fry ff - p -or naul air- hmger, Cyanosis-may or may not bejiresent. If t 
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is, the piila fi heenmAa. ja.pi fl and weak, and the patient gradually-sinks, into 
coma; the attack lasting from one to five days. There may be a very heavy 
sweetish -odor of. Ihe breath, due to the presence of acetone, fy) Cases in 
which, without any previous, dyspnoea or distress, the patient is attacked with 
headache and a feeling of intoxication, and rapidly falls into a deep and 
fatalcoma. There are atypical cases in which the coma is due to uremia, 
to apoplexy, or to meningitis. 

There has been much dispute as to the nature of these symptoms, but 
clinical laboratory investigations have practically afforded a satisfactory ex¬ 
planation. For years the coma symptoms were ascribed to the toxic effects 
of acetone and later to those of diacetic acid. Experimental work, however, 
showed that these views were incorrect. The almost universal opinion now 
is that the coma is due to an acid intoxication, or, as Naunyn terms it, an 
acidosis. The offending agent is believed to be /}-oxybutyric acid, which 
accumulates in the tissues and circulating blood in enormous quantities, and 
is eliminated in the urine in combination with various base-forming elements, 
but never free. In 1884 Stadelmann, Kiilz, and Minkowski almost simul¬ 
taneously found this acid in the urine of patients with diabetic coma. Sub¬ 
sequent researches, particularly those published from Naunyn’s clinic, have 
fully confirmed these results, and it is now almost universally accepted that 
0-oxybutyric acid is the cause of diabetic coma. The amount of the acid 
excreted in the twenty-four hours may be enormous. Kiilz found in 3 cases 
67, 100, and 226 grammes respectively. Magnus-Levy has estimated that 
from 100 to 200 grammes are often contained in the tissues of fatal cases. 
This author is of the belief that the /3-oxybutyric acid is derived from the 
fats of the body, whereas most observers, including Naunyn, trace it to the 
disintegration of the tissue albumins. Acetone and diacetic acid are deriva¬ 
tive products of the jS-oxvbutyric acid. 

Saunders and Hamilton have described cases in which the lung capillaries 
were blocked with fat. They attributed the symptoms to fat embolism, but 
there are many cases on record in which this condition was not found, though 
lipsemia is by no means infrequent in diabetes. 

Albuminuria frequently precedes or accompanies the attack, and numer¬ 
ous small, short, hyaline, and finely granular casts are demonstrable. 

(2) Peripheral Neuritis .—The neuralgias, numbness, and tingling, which 
are not uncommon symptoms in diabetes, are probably minor neuritic mani¬ 
festations. The involvement may be general of the upper and lower extrem¬ 
ities. Sometimes it is unilateral, or the neuritis may be in a single nerve— 
the sciatic or the third nerve. Herpes zoster may occur. Perforating ulcer 
of the foot may develop. 

Diabetic Tabes (so-called).—This is a peripheral neuritis, characterized 
by lightning pains in the legs, loss of knee-jerk—which may occur without 
the other symptoms—and a loss of power in the extensors of the feet. The 
gait is the characteristic steppage, as in arsenical, alcoholic, and other forms 
of neuritic paralysis. Charcot states that there may be atrophy of the optic 
nerves. Changes in the posterior columns of the cord have been found by 
Williamson and others. 

Diabetic Paraplegia .—This is also in all probability due to neuritis. 
There are cases in which power has been lost in both arms and legs. 
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(3 ) Mental Symptoms.— The patients arc often morose, and there is a 
strong tendency to become hypochondriacal. General paralysis has been met 
with. Some patients display an extraordinary degree of restlessness and 
anxiety. 

L S P ecial Senses.— Cataract is liable to occur, and with rapiditv in 
young persons. Diabetic retinitis closely resembles the ajbuminuric form. 
Haemorrhages are common. Sudden amaurosis, similar to that which occurs 
in ursemia, may occur. Paralysis of the muscles of accommodation may be 
present; and lastly, atrophy of the optic nerves. Aural symptoms mav come 
on with great rapidity, either an otitis media, or in some instances inflamma¬ 
tion of the mastoid cells. 

(5) Sexual Function. —Impotence is common, and may be an early symp¬ 
tom. Conception.is rare; if it occurs, abortion is apt to follow. A diabetic 
mother may bear a healthy child; there is no known instance of a dia¬ 
betic mother bearing a diabetic child. The course of the disease is usually 
aggravated after delivery. 

Course. —In children the disease is rapidly progressive, and may prove 
fatal in a few days. In young persons death almost invariably results from 
diabetic coma. It may be stated, as a general rule, that the older the patient 
at the time of onset the slower the course. Cases without hereditary influ¬ 
ences are the most favorable. Tn stout, elderly men diabetes is a much more 
h opeful dise ase than it is in thin persons. Middle-aged patients may live for 
many years, and persons are met with who have had the disease for ten, 
twelve, or even fifteen years. 

Diagnosis. —As stated in the definition, for a case to be considered diabetes 
'the sugar eliminated in the urine must be grape sugar, it should be present 
for weeks, months,, or years, and the excretion of sugar must take place after 
the ingestion of moderate amounts of carbohydrates. Alimentary or dietetic 
glycosuria must not be confused with true diabetes. As a rule, there is no 
difficulty in determining the presence of diabetes. The diagnosis must be 
made chiefly by the urine tests already given. More than one test must be 
used, and where there is any doubt the fermentation test, the most reliable 
single,.test, must be made. One must always exclude the possibility of the 
copper sulphate reduction being due to glycuronic acid compounds and to 
-.homogentisic acid, the latter the cause of alcaptonuria. Bremer showed that, 
the red cells in diabetic blood fail to take the rod stain as normal reds do. 
The test may be of some service when a patient is first seen in coma, which 
may be thought to be diabetic, and where urine is not at once available. 
Williamson found that diabetic blood possesses the power of decol^pging 
weak alkaline solutions of methylene blue to a yellowish-green or yellow 
color. 

Occasionally intermittent glycosuria occurs. It is advisable in these cases 
to determine the assimilation limit for carbohydrates. According to Xaunyn, 
100 grammes of glucose given in solution two hours after a breakfast of a 
roll and butter with coffee ought not to cause a glycosuria. If it does, the 
individual's power of warehousing carbohydrates is lowered and a permanent 
glycosuria—true diabetes—may eventually ensue. 

Deception may bejyactised. A young girl under my care had urine with 
a spec! lie gravity of 1JJ65. The'reactions were for cane sugar. There is one 
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case in the literature in which, after the cane-sugar fraud was detected, th, 
woman bought grape sugar and put it into her bladder! 

Prognosis. —In true diabetes instances of cure are rare. On the other 
hand, the transient or intermittent gjycosiyia, met with in stout overfeed^, 
or in persons who have underjwie u severe mental strain, is very aineim : >lt 
tt treatment. Xot a few of the cases of reputed cures belong to this dim.. n , 
Practically, in cases under forty years of age the outlook is bad; in ol.!■■] 
persons the disease is less serious and much more amenable to treatment. It 
is a good plan at the outset to determine whether the urine of a patient c. at¬ 
tains sugar or not on a diet absolutely free from carbohydrates. If the sugar 
disappears the ease may be regarded as a mild one. If, on the other hand, 
sugar continues to be excreted, it is a severe one, and the patient is manu¬ 
facturing sugar from his body protcids. The presence of /J-oxybutyric or 
diacetic acids in the urine is usually of serious import, and should warn the 
physician of the possible occurrence of coma. Occasionally diacetic ac\d may 
be present for months, apparently without serious consequences. ^ 

Treatment.—In families with a marked predisposition to th^lisease the 
use of starchy and saccharine articles of diet should be restricted. 

The personal hygiene of a diabetic patient is of the first importance. 
Sources of worry should he avoided, and he should lead an even, quiet life, 
if possible in an equable climate. Flannel or silk should be worn next to 
the skin, and the greatest care should be taken to promote its action. A 
lukewarm, or, if tolerably robust, a cold bath, should he taken every day. An 
occasional Turkish bath is useful. Systematic, moderate exercise should be 
taken. When this is not feasible, massage should be given. It is well to 
study accurately the dietetic capabilities of each ease. Xo two cases can be 
treated alike. The weight should be recorded weekly. A patient who is 
glycosuric and losing weight on a non-carbohydrate diet must be regarded 
as doing badly. By the addition of a certain amount of starchy food the 
same person may excrete a moderate amount of sugar and hold or even gam 
in weight. 

Duet. —Our injunctions to-day are those of Sydenham: “ Let the patient 
eat food of easy digestion, such as veal, mutton, and the like, and abstain 
from all sorts of fruit and garden stuff.” 

When a diabetic patient, in private or hospital practice, comes under treat¬ 
ment, it is well to keep him for three or four dayB on the ordinary diet, which 
contains moderate amounts of carbohydrates, in order to ascertain the amount 
of sugar excretion. For two days more the starches are gradually cut oil. 
He is then placed on the following non-carbohydrate diet, modified in each 
case according to the patient’s age and weight, and arranged from a h->t 
Tflaommwulod by-voa Noocdea: 

Breakfast: 7.30, 200 ec. (f,vi) of tea or coffee: 150 grammes ( 5 iv) of 
beefsteak, mutton-chops without bone, or boiled ham; one or two eggs. 

Lyjicli: 12.30, 200 grammes (f,vi) cold roast beef; 60 grammes ij) 
celery, fresh cucumbers or tomatoes with vinegar, olive oil, pepper and suit 
to taste; 20 cc. (3v) whisky with 400 ec. (3xiij) water; 60 cc. ( 5 ij) coffee, 
without milk or sugar. 

Dinner: 6 p.m., 200 cc. clear bouillon; 250 grammes (5viiss) roast beef; 
10 grammes ( 3 iiss) butter; 80 grammeB (3 ij) green salad, with 10 grammes 
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PjiBs) vinegar and 20 grammes (3v) olive oil, or three tablespoonfuls of 
pile well-cooked green vegetable; three sardines ii l'lmile; 20 ce. (3 v) whisky, 
ISth iOOcc. (gxiij) water. 

^Supper: ‘J P. M., two eggs (raw or cookedl: 100 ec. (r,xiij) water. 

This diet contains about 200 grammes ofVbuinin and about 105 grammes 
of fat. The effect of the diet on the sugar excretion is remarkable. In manf 
eases there is an entire disappearance of the sugar from the urine in three 
or four days. Chart X\ shows very graphically the remarkable drop in the 
sugar excretion for the first twenty-four hours. In eases m which the urine 
becomes free from sugar, gradually increasing quantities of starch up to 20, 
511 , and 100 grammes are added daily. White bread contains (ifty-fi\e per 
cent of starch. The effect of the non-carbohydrate diet, according to \on 
Xoorden, is to improve the metabolic functions so that the system can ware¬ 
house considerable quantities of carbohydrates without sugar appearing in the 
urine. . Xaunyn emphasizes the importance of removing the hyperglycemia 
and maki.nfc.the patient "agUcosuric. In patients on a strict diet who con¬ 
tinue to exCTete from 0.1 to 0.5 per cent of glucose, he advises a “ lnmgcr-day,” 
during which all food is cut oil' for twenty-four hours. In many such instances 
agiycosuria occurs, and the patient’s power ol' assimilating carbohydrates is 
thought to be increased. 

In cases in which a standard diet is not ordered it is well to begin cutting 
off article by article until the sugar disappears from the urine. Within a 
month or two the patient may be allowed a more liberal diet, testing the 
different kinds of food. 

The oatmeal diet, introduced by von Noorden, is most excellent, particularly 
n the severer forms. Two hundred and fifty grammes of oatmeal, the saiml 
amount of butter and the whites of six or eight eggs constitute the day s food.\ 
The oatmeal is cooked for two hours, and the butter and albumin stirred 
in. It may be taken in four portions during the day. Coffee, tea, or whisky 


snd water mav be taken with it. 

The following is a-list of articles which diabetic patients may take: 
Liquids:’Soups—ox-tail, turtle, bouillon, and other clear soups. Lemon¬ 
ade, coffee, tea, chocolate, and cocoa; these to be taken without sugar, but 
they may be sweetened with saccharin. Potash or soda water, and Apoi- 
linaris, or the Saratoga-Vichy, and milk in moderation, may he used. 

Of anim al food: Fish of all sorts, including crabs, lobsters, and oysters, 
salt and fresh butcher’s meat (with the exception of livei), pou iy, 
game. Eggs, butter, buttermilk, curds, and cream cheese. . 

Of bread: Gluten and bran bread, and almond and coeoanut hire . 
Aleuronat and roborat flours are made from wheat and contain huge < 
titles of albumin and but little starch. They may be used in mahin„ 
or biscuits, and are highly recommended by Lbstein. aPOa ra- 

Of vegetables: Lettuce, tomatoes, spinach, chicory, ' ic ^ les 

gus, watercress, cucumbers, celery, endives, mustard an P 

Fruits: Lemons and oranges. Currants, 

(tart), melons, raspberries, and strawberries nmy 

Nuts are, as a rule, allowable. . , i i; ver 

A nw i g pr ohibited articles are tlie foll ™ t > n - ' U< ^ heat en, brown, or white. 
Ordinary bread of all sorts (in quantity), } > 
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All farinaceous preparations, such as hominy, rice, tapioca, semolina, arrow- 
root, sago, and vermicelli. 

Of vegetables: Potatoes, turnips, parsnips, squashes, vegetable-marrows 
of all kinds, beets, com, artichokes. 

Of liquids: Eiger, sparkling wine of all sorts, and the sweet aerated 
drinks. 

In feeding a diabetic patient one of the greatest difficulties is in arranging 
a substitute for bread. Of the gluten foods, many are very unpalatable; 
others are frauds. 
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Chast XV .—Illustrating Influence of Diet on Suoar and Amount of Urine. 


Other substitutes are the almond food, the Aleutonat bread, and soya 
bread, but these and other substitutes are not satisfactory as a rule. For 
sweetening purposes saccharin may be used, of which tablets are prepared. 
Moss4 has shown that potato starch is more easily assimilated than wheat 
starch, and this v4ew has been on the whole confirmed by comparative tesis 
in my wards. He allows as much as a kilo (2 J pounds) of potatoes,, weighed 
freeh, to a diabetic daily. They are best baked. 
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MEDICINAL Tbeatment. —This is most unsatisfactory, and no one drug 
appears .to have a directly curative iniluencc. Opium alone stands the test 
of experience as a remedy capable of limiting the progress of the disease. 
Diabetic patients seem to have a special tolerance for this drug. Codeia is 
preferred by Pavy, and has the advantage of being less constipating than 
morphia. A patient may begin with half a grain three tinjes a day. which 
may be gradually increased to 6 or 8 grains in the twenty-four hours. Not 
mulsh effect is noticed unless the patient is on a rigid diet. When the sugar 
is reduced to a minimum, or is absent, the opium should be gradually with¬ 
drawn. The patients not only bear well these large doses of the drug, but 
they stand its gradual reduction. Potassium bromide is often a useful 
adjunct. The arsenite of bromine, a solution of arsenious acid with bromine 
in glycerin (dose, 3 to 5 minims after meals), has been very highly recom¬ 
mended, but it is by no means so certain as opium. Arsenic alone may be 
used. Antipyrin may lie given in doses of 10 grains three times a day. and 
in cases with a marked neurotic constitution is sometimes satisfactory. The 
salicylates, iodoform, nitroglycerin, jambul, the lithium salts, strychnine, 
creasote, and lactic acid have been'employed. 

Preparations of the pancreas (glycerin extracts of the dried and fresh 
gland) have been used in the hope that they would supply the internal secre¬ 
tion necessary to normal sugar metabolism. The success has not, however, 
been in any way comparable with that obtained with the thyroid extract in 
myxoedema. Lepine has isolated a glycolytic ferment from the pancreas and 
alw> from the malt diastase, and has used it with some success in 4 case-.. 

As yet no practical therapeutic results have followed Cohnlicim’s obser¬ 
vations. 

Of the complications, the pruritus and eczema are best treated by cooling 
lotions of boric acid or hyposulphite of soda (1 ounce; water, 1 quart), or 
the use of ichthyol and lanolin ointment. 

In the thin, nervous eases the bowels should be kept open and the urine 
tested at short intervals for acetone and diacetic acid—the derivatives of 


j8-oxybutyric acid. 

The coma is an almost hopeless complication. Inhalations of oxygen have 
been recommended. The use of bicarbonate of soda in very large doses is 
recommended to neutralize the acid intoxication. It may be used intra¬ 
venously; as much as 80 grammes have been injected. The solution used 
for intravenous injection is a 1 to 2 per cent solution of sodium bicarbonate 
in normal salt solution. A litre may be injected slowly into a vein every six 
hours in desperate cases. In the less serious cases administration should be 
made by mouth, or mouth and rectum. This treatment was first recom¬ 
mended by Stadelmann, and has undoubtedly given the best results. Xnunyn 
and ^lagnus-Levy report cases of recovery from coma by its use. 1 Inn" bad 
one recovery. The sodium bicarbonate should be pushed until the urine is 
alkaline. As much as 100 grammes should be given daily. All diabetics with 
a marked diacetic acid reaction in the urine should be placed on s mm 
bicarbonate. Next to the antacid treatment, subcutaneous or intravenous 
injections of normal salt solution have given the best results, ihe im¬ 
provement, unfortunately, is only temporary with this me o . 

Reynolds published 2 cases of recovery after the administration of a dose of 
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castor oil, followed by -30 to 60 grains of citrate of potassium every hour in 
copious draughts of water. The bowels of a diabetic patient should be kept 
acting freely, as constipation is believed to predispose to the development 
of coma. 


' Yl. DIABETES INSIPIDUS. 

Definition.—A chronic affection characterized by the passage of large 
quantities of normal urine of low specific gravity. 

The condition is to be distinguished from diuresis or polyuria, which is 
a frequent symptom in hysteria, in Bright's disease, and occasionally ia.jeere- 
bral or other affections. Willis, in 1674, first recognized the distinction 
between a saccharine and non-saccharine form of diabetes. 

Etiology.—The disease is most common in young persons. Of the 85 
cases collected bv Strauss, 9 were under five years; 12 between five and ten 
years; 36 between ten and twenty-five years. Males are more frequently 
attacked than females. The affection may be congenital. A hereditary 
tendency lias been noted in many instances, the most extraordinary of winch 
has been reported hv Weil. Of 91 members in four generations, 23 had 
persistent polyuria without any deterioration in health. 

Clinical Ci.assificatiox.— There are two formsprimary or idiopathic, 
in which there is no evident organic basis, and^secondary or symptomatic, in 
which there is icvidence of disease in the brain or elsewhere. Of 9 cases re¬ 
ported from my clinic by Futcher, 4 belonged to the former and 5 to the 
latter group. Trousseau stated that the parents of children with diabetes 
insipidus frequently have glycosuria or albuminuria. Ealfe claimed that mal- 
nutrition is an important predisposing factor in children. The disease has 
followed rapidly the copious drinking of cold water, or a. drinking bout, or 
has set in during the,convalescence from an acute disease. 

The secondary or symptomatic form is almost always associated with in- 
i jury or disease of the nervous system, traumatism to the head, or, in some 
cases, to the- trunk. It occurs in 30 per cent of the cases, according to Stoer- 
mer. yTumors a# the brain/ lesions of the medulla, cerebral haemorrhage, have 
been met with in some cases. There is a remarkable association between 
diabetes insipidus and brain syphilis; 5 of the 9 cases reported by Futcher 
were in syphilitics. The lesion is usually at the.base, and meningitic. Hemi¬ 
anopsia is present in a number of these cases; it occurred in 2 of Futcher's 
series. It is not necessary that the lesion should involve the medulla. It has 
been met with in<spinal cord lesions. Inytumors and aneurisms in the abdo¬ 
men, r in tuberculous .peritonitis, and"! in carcinoma there may be polyuria of 
an extreme grade. 

The most reasonable view of the production of the polyuria is that it 
results from a vaso-motor disturbance of the renal vessels, due either to local 
irritation, as in a case of abdominal tumor, to central disturbance in cases 
of brain-lesion, or to functional irritation of the centre in the medulla, giving 
rise to continuous renal congestion. 

Horbid Anatomy. —There are no constant anatomical lesions. The kid¬ 
neys have been found enlarged and congested. The bladder has been found 
kimm+ponhied. Dilatation of the ureters and of the pelves of the kidneys has 
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been preset. Death has not infrequently resulted from chronic pulmonary 
disease. Very varied lesions have been met with in the nervous system 

Symptoms.— The disease may come on rapidly, as after a fright or an 
injury; more commonly it is gradual. According to Knife, the patients often 
complain in the early stages of severe racking pains in the lumbar region 
shooting down the thighs. A copious secretion of urine, with .increased thTrst, 
are the prominent features of the disease. The amount of urine in the twi n- 
ty-four hours may range from 20 to 40 pints, or even more. Trousseau speaks 
of a patient who consumed 50 pints of fluid daily and passed about 56 pints 
of urine in the twenty-four hours. In two of our cases, the amount passed 
was greater than that ingested in liquids and solids. The specific gravity is 
low, TOOJ.to 1.Q.05; the color is extremely pale and watery. The total solid 
constituents„msy not be reduced. The amount of urea has sometimes been 
found in excess. Abnormal ingredients are rare. Muscle-sugar, inosito, has 
been occasionally found. Albumin is rare. Traces of sugar have been met 
with. Naturally, with the passage of such enormous quantities of urine, there 
iB a proportionate thirst, and the only inconvenience of the disease is the 
necessity for frequent micturition and’ frequent drinking. The appetite is 
usually good, rarely excessive as in diabetes mellitus; hut Trousseau tells 
of the terror inspired by one of his patients in the keepers of those eating- 
houses where bread was allowed without, extra charge to the extent of each 
customer’s wishes, and says that the man was paid to stay away. The patients 
may be well nourished and health,y-looking. The disease in many instances 
does not appear to interfere in any way with the general health. The per¬ 
spiration is naturally slight and the skin is harsh. The amount of saliva is 
small and the mouth usually dry. The tolerance of alcohol is remarkable, 
and patients have been known to take a couple of pints of brandy, or a dozen 
or more bottles of wine, in the day. 

The course depends entirely upon Hie nature of the primary trouble. 
Sometimes, with organic disease, either cerebral or abdominal, the general 
health is much impaired; the patient becomes thin, and rapidly loses strength. 
In the essential or idiopathic eases, good health may be maintained for an 
indefinite period, and the affection has been known to persist for fifty years. 
Death usually results from some intercurrent affection. Spontaneous cure 
may take place. 

Diagnosis. —A low specific gravity and the absence of sugar in the urine 
distinguish the disease from diabetes mellitus. Hysterical polyuria may 
sometimes simulate it very closely. The amount of urine excreted may be 
enormous, and only the development of other hysterical manifestation* may 
enable the diagnosis to be made. This condition is, however, always transi¬ 
tory. 

In certain cases of chronic Bright’s disease a very large amount of urine 
of low specific gravity may be passed, but the presence of albumin and of 
hyaline casts, and the existence of heightened arterial tension, stiff vessels, 
mid hypertrophied left ventricle make the diagnosis easy. 

Treatment. —The treatment is not satisfactory. No attempt should be 
made to reduce the amount of liquid. Opium is highly recommended, but 
is of doubtful service. The preparations of valerian may be tried; either the 
powdered root, beginning with 5 grains three times a day, and increasing 
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until 2 drachms are taken in the day, or the valerianate of zinc, in 15-grain 
doses, gradually increased to 30 grains, three times a day. Anti-syphilitifl 
treatment should be thoroughly tried in those cases with a suspicious historjf 
Ergot, ergotin, antipyrin, the salicylates, arsenic, stryohnine, turpentine, and 
the bromides have been recommended. Electricity may be used. 

VH. RICKETS (Rhachitifl). 

Definition. —4 disease of infants, characterized by impaired nutrition of 
the entire body and alterations in the growing bones. 

Glisson, the anatomist of the liver, accurately described the disease in 
1650. The name is derived from the old English word wrickken, to twist. 
Glisson suggested to change the name to rhachitis, from the Greek, fidxis, 
the spine, as it was one of the first parts affected, and also from the similarity 
in the sound to rickets. 

Etiology.—Rickets exists in all parts of tho_wprld, JjuLia. .particularly 
marked among poor of the larger cities, who ate badly housed and ill fed. 
It is much more common in Europe than in America. •'In Vienna- and 
London_-fx«a-50.-to 80 per cent of all.the children at the clinics present 
s igns of rickets. It is a comparatively rare disease in Canada. In the cities 
of the TTpi tfifT States it is very^revalen^parfrcuTafTy'among the children of 
the-tregro and #f the Italian races. Want of sunlight, impure air, confinement, 
and lack of exerHse are important factors. Prolonged lactation and suckling 
' thA child during pregnancy are accessory influences in some cases. 

There is no evidence that the disease is hereditary. 

Rickets affects male and female children equally. It is a disease.of the 
first and second years of life, rarely beginning before the sixth month. Jenner 
has described a late rickets, in which form the disease may not appear until 
the ninth or even until the twelfth year, or later (the osteomalacia of pu¬ 
berty). Rickets has been regarded as a manifestation of congenital syphilis 
(Parrot). Syphilitic bones rarely, if ever, present the spongy tissue peculiar 
to-iiekets, and rhachitic bones never show the multiple osteophytes of syphi¬ 
lis. “ Syphilis modifies rickets; it does not create it ” (Cheadle). A faulty 
diet is 4he essential factor -in the production of the disease. Like scum, 
rickets may be found in the families of the wealthy under perfect hygienic 
conditions. It is most common in children fed on condensed milk, the vari¬ 
ous proprietary foods, cow’s milk, and food rich in starches. “ An analysis 
of the foods on which rietabts is mag frequently and certainly produced shows 
invariably a deficiency in two of flRhief elements so plentiful in the standard 
food of young animals—namely, animal fat and proteid” (Cheadle). Bland 
‘ Sutton’s interesting experiment with the lion’s cubs at the “ Zoo " illustrates 
this point. When milk, pounded bones, and cod-liver oil were added to the 
meat diet the rickets disappeared, and for the first time in the history of the 
socletythe cubs were reared. Associated with the defect in food is a lack of 
proper assimilation of the lime salts. 

Morbid Anatomy. —Glisson’s original description of the external appeal 
ances of the body of a rickety child is remarkably complete; indeed, the 
entire monograph is an enduring monument to the skill and powers of obser¬ 
vation of this great physician. “(1) An irregular or unusual proportion of 
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§» part 8 - Ttle ^ead is evidently larger than normal, and the face fatter in 
to the other parts. . . . (3) The external members and muscles 
jfcthe. wh alft hufo . w e - aoon to be^elicate and emaciated, as though consumed 
by or tabes, and this (so* far as we know) is always observed in those 

dead of this affection. (3) The whole skin, both the true and the fleshy and 
fatty layers, isJlaccid and rather pendulous, like a loose glove, so that you 
think it could hold much more flesh. (4) About, the joints, especially in the 
wasteland aqMea, .there are certain protuberances wliiqh, if opened, are seen 
tp,„&08& not in the fleshy or membranous parts, but in the ends of the bones 
themselves, especially in ihek .epiphyses. 0). The joints, limbs, and habitus 
of all these external parts are less firm and rigid, less inflexible than in 
other dead bodies, and the neck scarcely becomes rigid, a frignre post, mor¬ 
tem, or to a loss extent than in other cadavers. (6) The chest externally is 
thin-and- much narrowed, especially beneatli the scapula', as though com¬ 
pressed from the sides, and the sternum accuminated like the keel of a ship 
or the breast of a fowl. (7) The ends of the ribs which join with the 
cartilag e s -ef. the sternum are nodular, like the ends of*the wrists and 
ankles.” 

He also describes the prominent..abdomen, the enlnxgedLJixer, and the 
changes in the mesenteric glands. 

The bones show the most important changes, particularly the ends of the 
long hones and the ribs. Between the shaft and epiphyses a slight bulging 
is apparent, and on section the zone of proliferation, which normally is 
represented by two narrow bands, is greatly thickened, bluish in color, more 
irregular in outline, and very much softer. The width of this cushion of 
cartilage varies from 5 to 15 mm. The line of ossification is also irregular 
and more spongy and vascular than normal. The periosteum strips off very 
•eadily .from the shaft, and beneath it there may be a spongy tissue not 
mlike. decalcified bone. The practical outcome of these changes is an imj 
perfect ossification, so that the bone has neither the natural rate of growth 
aor the normal firmness. In the cranium there may be large areas, partied 
larly'fir'fBe"pafieto-occipital region, in which the ossification is delayed, pro¬ 
ducing the so-eallpi} pyjjpio-tahes. so that the bone yields readily to pressure 
with the finger. There are localized depressed spots of atrophy, which, on 
pressure, give the so-called "parchment crackling.” Flat hyperostoses arise 
on the outer table, particularly on the frontal and parietal bones, producing 
the characteristic broad forehead with prominent frontal eminences, a con¬ 
dition sometimes mistaken for hydrocephalus. * 

Kassowitz, the leading authority on the anatomy of rickets, regards the 
hyperaemia of the periosteum, the marrow, the cartilage, and of the l>one 
itself as the primary lesion, out of which all the others arise. This disturbs 
the normal development of the growing bone and excites changes in that 
already formed. The cartilage cells in consequence proliferate, the matrix 
is softer, and as a result the bone which is formed from this unhealthy car¬ 
tilage is lacking in firmness and solidity. In the bone already formed this 
excessive vascularity exaggerates the normal processes of absorption, so that 
the relation between removal and deposition is disturbed, absorption taking 
place too rapidly. The new material is poor in lime salts. Kassowitz nas 
Proved experimentally that hyperaemia of bone results in defective deposition 



428 


CONSTITUTIONAL DISEASES. 


of lime salts. It is interesting to note that GUisson attributed rickets to 
disturbed nutrition by arterial blood, and believed the changes in the long 
bones to be due to excessive vascularity. 

The chemical analysis of rickety bones shows a marked diminution in 
the calcareous salts, which may be as low as 25 or 35 per cent. 

The liver aqd spleen are usually enlarged, and sometimes the mesenteric 
glands. As Geo suggests, these conditions probably result from the general' 
state of the health associated with rickets. Bcneke has described a relative 
increase in the size of the arteries in rickets. 

Symptoms. —The disease tomes on insi diously a bout, the poring nf vtoniL 
tion, before the child begins to walk. Mild grades of it are often overlooked 
in the families of the well-to-do. In many cases ^digestive disturbances., pre- 
•ede the appearance of the characteristic lesions, and the nutrition of the 
illd is"markedly impaired. There is usually ^sl ight fever, the child is 
•ritab le and tfe stles s. and^s lccps badly . If he has already walked, he now 
lows a marked disinclination to do so, and seems feeble and u nstead y m 
is gait . Sir William Jenner has called attention to three ge neral svinp toiin 
f great importance^ Firs t, a diffuse soreness of the body, so that, the child 
ries when an attemptTsmadc fo'move ft, and prefers to keep perfectly still. 
.TufTis often a marked and suggestive symptom. ^Secondly, slight .fever 
100° to 101. 5°), with agpiuXB»l..restlessne3s T . and.a. tmlnncy to, Ihrgw off 
he bed clothes. This may be partly due to the fact that the general soiw- 
.iveness is such that even their weight may be distressing. And, thirdly. 
irofuse sw eating, particularly about .the head and neck, so that in the morn¬ 
ing the pillow is found soaked with perspiration. 

<g Th e tisane s become soft and flab by *f the skin i s pale; and from a healthy, 
plnmp condition, th£, child becomes ppny -and feebly The muscular weak¬ 
ness may be marked, particularly in the legs, and paralysis may be suspected. 
This so-called pseudo-paresis of rickets results in part from the flabby, weak 
condition of the Tegs and in part from the pain associated with the mo\e- 
ments. Coincident with, or following closely upon, the general symptoms 
the characteristic skeletal lesions are observed. Among the first of these to 
npppar ffrp. obangRa in the, ribs, at the junction of the bone with the car¬ 
tilage, forming the so-called rickety rosary. When the child is thin these 
nodules may be distinctly seen, and in any case can be easily made out by 
touch. They very rarely appear before the third month. They may increase 
in size up to the second year, and are Tarely seen after the fifth year. The 
} thorax.undergoes important changes. Just outside the junction of the car¬ 
tilages with the ribs there is an oblique, shallow depression extending doaii- 
warcTand outward. tr ansv erse curve,, sometimes called TTprriann’a gmaic. 
passes outward from the level of the ensiform cartilage toward the axilla, and 
may be deepened at each inspiration. It is rendered more prominent by the 
eversion and prominence of the costal border. The sternum projects, par¬ 
ticularly in its lower half, forming the so-called pigeon or chicken breast. 
These ehanges in the thorax are not peculiar, however, to rickets, and are 
much more commonly associated with hypertrophy of the tonsils, or any 
trouble which interferes with the free entrance of air into the lungs. The 
spine is often carved posteriorly, the processes are prominent; lateral curva¬ 
ture is not so common. 
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/■S'jfe' tead of a - ricket y child usually looks large in proportion both to the 

‘body anq.-the face, and the foatanelles remain open for a long time. There 
are areas, p arti cularly in the parieto-occipital regions, in which ossification is 
imperfect; and the bone may yield to the pressure of the finger, a condition 
to which the term cranio-tabes has been given. The relation of this condition 
to rickets is still somewhat doubtful, as it is very often associated with syphi¬ 
lis—in 47 of 100 cases studied by George Carpenter. Coincidentlv with this, 
hyperplasia proceeds in the frontal and parietal eminences, so that these por¬ 
tions of the skull increase in thickness, and may form irregular bosses. In 
one-type the skull may be large and elongated, with the top considerably 
flattened. In another, and perhaps more common case, the shape of the skull, 
when seen from above, is rectangular—the caput qundratum. The skull looks 
large in proportion to the face. The forehead is broad and square, and the 
frontal eminences marked. The anterior fontanelle is late in closing, and 
may remain open until the third or fourth year. The skin is thin, the veins 
are full and prominent, and the hair is often rubbed from the back of the 
skull. In contradistinction to the cranio-tabes is the condition of cranio- 
sclerosis, which has also been ascribed to rickets. 

On placing the ear over the anterior fontanelle, or in the temporal region, 
a systolic murmur may frequently be heard. This condition, first described 
by John D. Fisher, of Boston, in 1833, is heard with the greatest frequency 
in rickets, but its presence and persistence in perfectly healthy infants have 
been amply demonstrated. The murmur is rarely heard after the fifth year. 
A knowledge of the existence of this systolic brain murmur may prevent 
errors. A case has been reported as an instance of tumor of the brain. 

Changes occur in the bones of the face, chiefly in the maxilla;, which are 
reduced in size. The normal process of dentition is much disturbed; indeed, 
late teething is one of the marked features in rickets. The teeth which appear 
may be small and badly formed. 

In the upper limbs changes in the scapula; are not common. The clavicle 
may be thickened at the sternal end, and there may be thickening near the 
attachment of the stemo-cleido muscle. The most noticeable changes are 
at the lower ends of the radius and ulna. The enlargement is at the junction- 
area of the shaft and epiphysis. Less evident enlargements may occur at the 
lower end of the humerus. In severe cases the natural shape of the bones 
of the arm may be much altered, since they have had to support the weight of 
the child in crawling on the floor. The changes in the pelvis are of special 
importance, particularly in female children, as in extreme cases they lead to 
great deformity, with narrowing. In the legs, the lower end of the tibia first 
becomes enlarged; and in slight cases it may alone be affected. In the severe 
forms the upper end of the bone, the corresponding parts of the fibula, and 
the lower end of the femur become greatly thickened. If the child walks, slight 
bowing of the tibis inevitably results. In more advanced cases the tibise, and 
even the femora, may be arched forward. In other instances the condition of 
knock-knee occurs. Unquestionably the chief cause of these deformities is 
the weight of the body in walking, but muscular action takes part in it. The 
green-stick fracture is not uncommon in the soft bones of rickets. 

These changes in the skeleton proceed slowly, and the general symptoms 
vary a good deal with their progress. The child becomes more or less ema- 
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dated, though “ fat rickets ” is by no means uncommon, and a child may be 
well nourished but “ pasty ” and flabby. Fever is not constant, but in actively 
progressing changes in the bone there is usually a slight pyrexia. The abdo-^ 
men is large, “pot-bellied,” due partly to flatulent distention, partly to en-i 
largement of the liver, and in severe cases to diminution of the volume of thr 
thorax. The spleen is often enlarged and readily f^pable. The urine 
stated to contain an excess of lime salts, but Jacobi and Barlow say this has 
not been proved. No special or peculiar changes, indeed, have as yet been 
described. There is usually slight ansemia, the haemoglobin is absolutely and 
relatively decreased; a leueocytosis may or may not be present; it is more 
common with enlargement of the spleen (Morse). Many rickety children 
show marked nervous symptoms; irritability, peevishness, and sleeplessness 
are constantly present. Jenner called attention to the close relationship which 
existed between rickets and infantile convulsions, particularly to the fits 
which occur after the sixth month. Tetany is by no means uncommon, it 
involves most frequently the arms and hands; occasionally the legs os well. 
Laryngismus stridulus is a common complication, and though not, as some 
state, invariably associated, yet it is certainly much more frequent in rickety 
than in other children. Severe rickets interferes seriously with the growth 
of a child. Extreme examples of rickety dwarfs are not uncommon. Acute 
rickets, so called, is in reality a manifestation of scurvy and will be described 
With that disease. 

Prognbsis.—-The disease is never in itself fatal, but the condition of the 
child is such that it is readily carried off by intercurrent affections, particu¬ 
larly those of the respiratory organs. Spasm of the larynx and convulsions 
occasionally cause death. In females the deformity of the pelvis is serious, 
as it may lead to difficulties in parturition. 

Treatment.—The better the condition of the mother during pregnancy 
the less likelihood is there of the development of rickets in the child. Rapidly 
repeated pregnancies and suckling of a child during pregnancy seem impor¬ 
tant factors in the production of the disease. Of the general treatment, 
attention to the feeding of the child is the first consideration. If the mother 
is unhealthy, or can not from any cause nurse the child, a suitable wet-nurse 
should be provided, or the child must be artificially' fed, in which case cow’s 
milk, diluted according to the age of the child, should constitute the chief food. 
Care should be taken to examine the condition of the stools, and if curds are 
present the child is taking too much, or it is not sufficiently diluted. Barley- 
water or carefully strained and well-boiled oatmeal gruel form excellent addi¬ 
tions to the milk. 

The child should be warmly clad and should be in the fresh air and 
sunshine the greater part of the day. It is a “ vulgar error ” to suppose that 
delicate children can not stand, when carefully wrapped up, an even low tem¬ 
perature. The child should be bathed daily in warm water. Careful friction 
with sweet oil is very advantageous, and, if properly performed, allays rather 
than aggravates the sensitiveness. Special care should be taken to prevent, 
deformity. The child should not be allowed to walk, and for this purpose 
splints applied so as to extend beyond the feet are very effective. Of medi¬ 
cines, phosphorus has been warmly recommended by Kassowitz, and its n ?e 
is also advised by Jacobi. The child may be given gr. ifr two or three times 
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a day*, dissolved in olive oil. The best preparation in such cases is the elixir 
phosphori, six to ten or twelve minims three times a day (Jacobi). Cod- 
liver oil, in doses of from a half to one teaspoonful, is very advantageous. 
The syrup of the iodide of iron may bo given with the oil. The digestive 
disturbances, together with the respiratory and nervous complications, should 
I^Seive appropriate tre^mcnt. 


Vm. OBESITY. 


Corpulence, an excessive development of the bodily fat—an “ oily dropsy.” 
in the words of Lord Byron—is a condition for which we are consulted in 
three-groups of cases. First, there are per.-ons of both sexes who have an 
hereditary tendency to obesity. Secondly, there is an increasing number of 
cases of obesity in children, particularly in the Ignited States, associated with 
bad habits in eating, and usually carelessness and lack of control on the part, 
of the parents. Thirdly, and most frequently, we are consulted by women 
at the middle period of life, who are troubled with an over-growth of fat. 
While as a rule fat is no sign of health, and particularly in children may be 
associated with anaemia and rickets, on the other hand a great many stout 
persons enjoy unusual vigor. Nor is obesity always associated with_oxer- 
eating. Many stout persons are light eaters, and chlorotic girls with de¬ 
praved or poor appetites may be very plump. After forty, as Sir James Paget 
remarks, we tend to become either thin or fat, and the former are usually 
happier and live longer. Too much food and too little exercise are largely 
responsible in about half of the eases, but in the hereditary ones these factors 
do not prevail, and this is a point to be borne in mind very carefully in the 
question of treatment. As Duckworth states, gout is an important agent in 
majjy.jnafcces. 

A remarkable form seen occasionally is acute obesity in which as much as 
seventy pounds in weight may be gained in six or eight months. In one ease 
it was associated with marked cardiac wgftkncss and extreme dyspnma on 


exertion. 

In obesity it is now generally conceded that the carbohydrates, which were 
bo long blamed, are not at fault, since they arc themselves converted into 
watet-ani oacbon dioxide. On account, however, of the facility with which 
they are utilized for the purposes of oxidation, the albuminous elements of 
the food are less readily oxidized and not so fully decomposed, and the fat 
is in reality separated from them. So, too, the fats themselves are not so 
prone to cause obesity as the carbohydrates, being less readily oxidized and 
interfering less with the complete metabolism of the albuminous elements. 

An extraordinary phenomenon in excessively fat young persons is an un¬ 
controllable tendency do sleep—like the fat boy in Pickwick I have seen 
one instance of it. Caton has reported a case. Sainton (Narcolepn, 
Olesiti, Rev. Neurologique, 1901) regards it as auto-toxic in origin. 

Tnatment. —We U in mind .t the «** the ."I™*” 

Pocmtes (Aphorism III), speaking of ft full hahit of m y. , to an 
depletions are dangerous, and that the reduction mus no oge history 
oxtrem?T~*' M T7ie' aphorism of the celebrated Georg 6 J 11 , » 0 besitv in 

records one of the most successful instances of the treatment of obesity 
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literature), quoted at page 463, contains the essence of good sense* on the 
subject. Put in other words, it reads—We eat too much after 'forty yean 
of age. . "i .J 

We are often consulted by persons in whose family obesity 
give rules for the prevention of the condition in children or in wepfen ap-* 
proaching the climacteric. In_the case of children. |gry much may ip done 
by regulating tjjjfaiet, reducing the starches and fats .in. the food, notlallow- 
ing the child re?™ eat sweets, and encouraging systematic exercises. In the 
case of women' who tend to grow stout after child-bearing or at the climac¬ 
teric, in addition to systematic exercises, they should be told to avoid taking 
too much food, and particularly to reduce the starches and sugars. There 
are a number of methods or systems in vogue at present. In the celebrated 
one of Banting, the carbohydrates and fats were excluded and the amount 
of food was greatly reduced. Ebstein allows more fat, 

Oertel’s method is given under the treatment of fatty heart. He reduces 
the amount of liquid taken, and this is practically, too, the so-called Schwen¬ 
inger cure, in which liquids are allowed only two hours after the food. 

Von Noorden’s dietary, given in his exhaustive article in Nothnagel’a 
Handbuch, is as follows: Eight o’clock, 80 grammes of lean, cold meat, 25 
grammes of bread, one cup of tea, with a spoonful of milk, no sugar. Ten 
o’clock, one egg. Twelve o’clock, a cup of strong meat broth. One o’clock, 
a small plate of meat soup flavored with vegetables, 159 grammes of lean 
meat of one or two sorts, partly fish, partly flesh, 100 grammes of potatoes 
with salad, 100 grammes of fresh fruit, or compote without sugar. Three 
o’clock, a cup of black coffee. Four o’clock, 200 grammes of fresh fruit. 
Six o’clock, a quarter of a litre of milk, if desired, with tea. JEight- o’clock, 
125 grammes of cold riteat, or 180 grammes of meat weighed raw jfcl grilled, 
and eaten with pickles or radishes and salad, 30 grammes of QnHn bread, 
and two or three spoonfuls of cooked fruit without sugar. HirMievcs it 
” more satisfactory to give in addition to the three meals smaller quantities 
of food at shorter intervals, so as to obviate the tendency to weakness which 
these patients often experience. In addition he allows twice in the day 
a glass of wine. The use of mineral water, weak tea, or lemonade is not 
limited at the meal times or in the intervals. An occasional "hunger-day” 
is given. 

In the treatment of extreme obesity it is very much better that the patient 
should be in hospital, or under the care of a nurse, who will undertake the 
proper weighing and administration of the food. 

The thyroid extract should be used only in a systematic “cure.” Five 
grains three times a day is a sufficient dose. In conjunction with the diet anc 
exercises, it is useful, but it should not be ordered indiscriminately to fa' 
persons. » 

Adiposis Dolorosa (Dercum's Disease ).—“ A disorder characterised b; 
irregular, symmetrical deposits of fatty masses in various portions of th 
body, preceded by or attended with pain.” It is an affection of womer 
occurring at the middle period of life. In association with neuralgic pa' n; 
fatty swellings occur in various parts of the body. T he bunches of fat 
form huge masses, pendulous, and of a pultaceous conUftence. They do « 
occur on the hands, feet, or face. It differs from other forms of obesity i 
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it’ll lUTTipy distribution. and in the nervous disturbances in the form of pains 
and parmsthesias. The nature of the trouble is unknown. 

In acase of Burr's, and in one of Dercum’s. the thyroid .gland, -ahattud' 
Dcrcum tells me that lie has seen improvement from the 
use of the thyroid extract, and in one ease there was a complete disappear¬ 
ance of* all the neuritic, symptoms, and a great diminution in the size of the 
fatty deposits. 


SB 
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DISEASES OE THE DIGESTIVE SYSTEM. 


A DISEASES OE THE MOUTH. 

STOMATITIS. 

(1) Acute Stomatitis.—Simple or erythematous stomatitis, the common¬ 
est form, results from the action of irritants of various sorts. Frequent at 
all ages, in children it is usually associated with dentition and with gastro¬ 
intestinal disturbance, particularly in ill-nourished, unhealthy subjects; in 
adults it may follow the abuse of tobacco, or the use of too hot or too highly 
seasoned food; it is a concomitant of indigestion, or of)the specific fevers. . 

The affection may be limited to the gums and lips or may extend over 
the whole surface of the mouth and include the tongue. There is at first 
superficial redness and dryness of the membrane, followed by increased secre¬ 
tion and swelling of the tongue, which is furred, and indented by the teeth. 
There is rarely any constitutional disturbance, but in children there may be 
slight elevation of'temperature. The condition is sufficient to caul* consid- 
verable discomfort, sometimes amounting to actual distress and pain, particu¬ 
larly in mastication. 

In infants the mouth should be carefully sponged after each feeding. A 
mouth-wash of borax or the glycerin of borax may bo used, and in severe 
cases, which tend to become chronic, a dilute solution of nitrate of silver (3 
or 4 grains to the ounce) may he applied. 

(2) Aphthous Stomatitis.—This form, also known as follicular or vesicu¬ 
lar stomatitis, is characterized by the presence of small, slightly raised spots, 
from 2 to 4 mm. in diameter, surrounded by reddened areolse. The spots 
appear first as vesicles, which rupture, leaving small ulcers with grayish bases 
and bright-red margins. They are seen most frequently on the inner surfaces 
of the lips, the edges of the tongue, and the cheeks. They are seldom present 
on. the mucous membrane of the pharynx. This form is met with most often 
in children under three years. It may occur either as an independent affec¬ 
tion or in association with any one of the febrile diseases of .childhood or 
with an attack of indigestion. The crop of vesicles comes out with groat 
rapidity and the little ulcers may be fully formed within twenty-four hours. 
The child complains of-soreness of the mouth and takes food.. with, reluctance. 
The-.buceal secretions are increased, and the breath is heavy, but not fou ■ 
The constitutional symptoms are usually those of the disease with which the 
aphtha; are associated. The disease must not be confounded with thrush. 
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;jf» »py tial pn-imitp has been found in connection with it. It is not a serious 
'condition, and heals rapidly with the improvement of the constitutional state. 
Infers.oases it may extend to the pillars of the fauces and to the pharynx, 
|and;produce ulcers which are irritating and difficult to heal. 

£ ulcer should he touched with nitrate of silver and the month should 

lira tlspaghly cleansed after taking food. A wash of chlorate of potassium, 
for of borax and glycerin, may he used. The constitutional symptoms should 
receive careful attention. 

Here may be mentioned a curious affection which has been observed chiefly 
in southern Italy, and which is characterized by a pearly-colored membrane 
with induration, immediately beneath the tongue on the framum (Riga's 
dis$tpe). There may bo much induration and ultimately ulceration. It 
occurs in both healthy and cachetic children, usually about the time of the 


eruption of the first teeth. Tt is sometimes epidemic. 

,(3) Ulcerative Stomatitis.—This form, which is also known by the names 
of fetid stomatitis, or putrid, sore moulli, occurs particularly in children after 
the first dentition. It may prevail as a wide-spread epidemic in institutions 
in which the sanitary conditions arc* defective. It has been- met with in jails 
and camps. , Insufficient and unwholesome food, improper ventilation, and 
prolonged damp, Cold weather seem to be special predisposing causes. Lack 
of cleanliness of the mouth, the presence of carious teeth, and the collection 
»of tartar around them favor the occurrence of the disease. The affection 


spreads like a specific disease, but the microbe has not yet been isolated. It 
has been held that the disease is the samo as the foot-and-mouth disease of 
cattle, and that it is conveyed by the milk, but there is no positive evidence 
on these points. Payne suggests that the virus is identical with that of con¬ 


tagious impetigo. 

Thtf^baorbid process begins at the margin of the gums, which become 
swollen and red, and bleed readily. Ulcers form, the bases of which are 1 * 
covered with a grayish-white, firmly adherent membrane. In severe cases the 
teeth may become loosened and necrosis of the alveolar process may occur. 
The ulcers extend along the guin-line of the upper and lower jaws; the tongue, 
lips, and mucosa of the cheeks are usually swollen, but rarely ulcerated. 1 hero 
is salivation, the breath is foul, and mastication is painful. The submaxillary 
lytnph-glands arc enlarged. An exanthem- may break out and be mistaken 
for measles. The constitutional symptoms arc often severe, and in debilitated 


children death sometimes occurs. . 

In the treatment of this form of stomatitis chlorate of potassium has been 
found*to be almost specific. It should be given in doses of 10 grains three 
times a day, to a chil d, and to an adult double that amount. Locally d may 
be used as a mouth-wash, or the powdered salt may be applied directly to the 
ulcerated surfaces. When there is much fetor, a solution of potassium per¬ 
manganate may be used as a wash, and an application of nitrate of silve 

^There ^are 1 several other varieties of ulcerative sore 
entirely from this form. Ulcers of the mouth arc common mi m 
and are usually seen on the mucous membrane of t e ips Thev 

arise from £mucous follicles, and are from » to 5 mm m diameter^Th^ 
may cause little'or no inconvenience; but m some inst y ^ 
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painful and interfere seriously with the taking of food and its mastication. 
As a rule they heal readily after the application of nitrate of silver, and the 
condition is an indication for tonics, fresh air, and a better diet. 

Recurring outbreaks of an herpetic, even pemphigoid, stomatitis are seen 
in neurotic individuals (stomatitis neurotica chronica, Jacobi). It may pre¬ 
cede or accompany the fatal form of pemphigus vegetans. 

Pa rrots de scribes the occasional appearance in new-born, debilitated chil¬ 
dren of small ulcers symmetrically placed on the hard palate on eithw side 
of the middle line. They rarely heal, but tend to increase4n. size, and may 
involve the bone. 

Bednar’s-.aphthm consist of small patches and ulcers on the hard palate, 
caused as a rale in young infants by the artificial nipple or the nurse’s 
finger. 

(4) Parasitic Stomatitis ( Thrush; Soor; Muguet ).—This affection, most 
commonly seen in children, is dependent upon a fungus, Saccharomyces 
albicans, called by Robin O'idium albicans. It belongs to the order of 
yeast fungi, and consists of branching filaments, front the ends of which 
ovoid torula cells develop. The disease does not arise apparently in a normal 
mucosa. The use of an improper diet, uncleanliness of the mouth, the acid 
fermentation of remnants of food, or the occurrence, from any cause, of ca¬ 
tarrhal stomatitis predispose to the growth. In institutions it is frequently 
transmitted by unclean feeding-bottles, spoons, .etc. It is not confined to 
children, but is met with in adults in the final stages of fever,’in chronic 
tuberculosis, diabetes, and in cachectic states. The parasite grows in the 
upper layers of the mucosa, and the filaments form a dense felt-work among 
the epithelial cells. The disease begins on the tongue and is seen in the form 
of slightly raised, pearly-white spots, which increase in size and gradually 
coalesce. The membrane thus formed can be readily scraped off, leaving an 
intact mucosa, or, if the process extends deeply, a bleeding, slightly ulcerated 
surface. The disease spreads to the cheeks, lips, and hard palate, and may 
involve the tonsils and pharynx. In very severe cases the entire buccal mucosa 
is covered by the grayish-white membrane. It may even extend into the 
oesophagils and, according to Parrot, to the stomach and crecum. It is occa¬ 
sionally met with on the vocal cords. Robust, well-nourished children arc 
sometimes affected, but it is usually met with in enfeebled, emaciated infants 
•with digestive or intestinal troubles. In such cases the disease may persist 
for months. 

The affection is readily recognized, and must not be cqpfounded with 
aphthous stomatitis, in which the ulcers, preceded by the formation of vesi¬ 
cles, are perfectly distinctive. In thrush the microscopical examination shows 
the presence of the characteristic fungus throughout the membrane. In this 
condition, too, the mouth is usually dry— a striking contrast to the salivation 
accompanying aphthae. 

Thrush is more readily prevented than removed. The child’s mouth 
should be kept scrupulously clean, and, if artificially'led, the Jetties should 
be thoroughly sterilized. Lime-water or any other alkaline fluid, such as the 
bicarbonate of soda (a drachm to a tumbler of water), may be employed. 
When the patches are present these alkaline mouth-washes may be continued 
after each feeding. A spray of borax or of sulphite of soda (a drachm to 
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the ounce) or the black wash with glycerine may be employed. The permnn- 
ganatejf potassium is also useful. The constitutional treatment is of equal 
importance, and it will often be found that the thrush persists, in spite of 
all, iocal measures, until the general health of the infant is improved by 
ehanjjje oi air or the relief of the diarrhoea, or, in obstinate cases, the substi¬ 
tution of a natural for the artificial diet. . 

(f>) Gangrenous Stomatitis ( Oancrvm Oris; Noma). —An affection char¬ 
acterised by a rapidly progressing gangrene, starting on the gums or cheeks, 
and leading to extensive sloughing and destruction. This terrible, but for¬ 
tunately rare, disease is seen only in children under very'unsanitary conditions 
or dnringiconvalescence from the acute fevers. It is more common in girls 
thattjn hoys. It is met with between the ages of two and five years. In at 
least one-half of the cases the disease has occurred'during convalescence from 
measles. Cases have been seen also after scarlet fever and typhoid. 'Hie 
mucous membrane is first affected, usually of the gums or of one cheek. The 
process begins insidiously, and when first seen there is a sloughing ulcer of 
the mucous membrane, which spreads rapidly and leads to brawny induration 


of the skin and adjacent parts. The sloughing extends, and in severe cases 
the cheek is perforated. The disease may spread to the tongue and chin; 
it may invade the bones of the jaws and even involve the eyelids and ears. In 
mild cases an ulcer forms on the inner surface of the cheek, which heals or 


may perforate and leave a. fistulous opening. Naturally in such a severe 
affection the>constitutional disturbance is very great, the pulse is rapid, the 
prostration extreme, and death usually takes place within a week or ten days. 
The temperature may reach 103° or 101°. Diarrhoea is usually present, and 
aspiration pneumonia often develops. H. R. Wharton has described a case 
in which there was extensive colitis. Bishop and Ryan have isolated an organ¬ 
ism which resembles in all points the diphtheria bacillus of reduced virulence. 

The treatment of the disease is unsatisfactory. In many cases the onset 
is so insidious that there is an extensive sloughing sore when the case first 
‘ comes u nder observation. Destruction of the sore by the cautery, either the 
Paquelin or fuming nitric acid, is the most effectual. Antiseptic applications 
should be made to destroy the fetor. The child should be carefully nourished 


and stimulants given freely. . , 

- (6) Mercurial Stomatitis (Ftyalism ).—It occurs chiefly m persons who 
have a,special susceptibility, and rarely now as a result of the excessive use 
of the drug. It is met with also in persons whose occupation necessitates 
! tile-constant handling of mercury. It often follows the .administration of 
1 repeated amalldoses. Tlius, a patient with'heart-disease who was ordered 
an eighth of a grain of calomel every three hours for diuretic purpose* Imb 
after taking eight or ten doses, a severe stomatitis, which persisted for , u 
weeks.-* I have known it to follow the administration of small doses g^y 
powder. ‘The patient complains first of,a metallic taste m , 

gums become swollen, red, and sore, mastication is difficult the sah 
become enlarged and painful, and there is a great increase ,j 

The tongue is.swollen, the) breath has a foul odor, an , i ^ 

greases, there may bemleeration of the mucosa, an , ig ggn- 

°f the jaw. Although troublesome and distressing, Instances in 

ous, aid recovery usually takes place in a couple of weeks. .^stances in 
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which the teeth become loosened or 'lfitft.eh.ed or in which tho inflammation 
extends to the pharynx and Eustachian tubes are rarely seen now. 

, The administration of mercury should be suspended so soon as the gums 
are “touched.” Mild cases of the affection subside within a few days and 
require only atsimple mouth-wash. In severer cases th® chlorate of potassium 
may be given internally, and used to rinse the mouth. nThe bowels should lie 
freely opened; the patient should take a hot bath every evening and should 
•drink plentifully of alkaline mineral waters. < Atropine is sometimes service¬ 
able, and may be given in doses of of a grain twice a day. i Iodine is also 
recommended. When the salivation is severe and protracted, the patient be¬ 
comes much debilitated and anaemic, so that a supporting treatment is indi¬ 
cated. The diet is necessarily liquid, for the patient finds the chief difficulty 
in taking food. If the pain is severe a Dover powder may be given at 
night. 

Here may be appropriately mentioned the influence of stomatitis, particu¬ 
larly the mercurial form, upon the developing teeth of children. The con¬ 
dition known as erosion, in which the teeth are honeycombed or pitted owing 
to defective formation of enamel, is indicative, as a rule, of infaoffl.Q..fitomft- 
tit». Such teeth must be distinguished carefully from those of congenital 
syphilis, which may of course coexist, but the two conditions are distinct. Tho 
honeycombing is frequently seen on the incisors; but, according to Jonathan 
Hutchinson, the test teeth of infantile stomatitis arc the first permanent 
molars, then the incisors, “ which are almost as constantly pitted, eroded, and 
of bad color, often showing the transverse furrow which crosses all the teeth 
at the same level.” Magitot regards these transverse furrows as the result 
of infantile convulsions or of severe illness during early life. He thinks they 
are analogous to the furrows on the nails which so often follow a serious 
disease. 

(7) Geographical Tongue (Eczema of the Tongue ).—A yemarkable des¬ 
quamation of the superficial epithelium of the tongue in circinate patches, 
which spread while the central portions heal. Fusion of patches leads to areas 
with sinuous outlines. When extensive the tqngue may be covered with these 
areas, like a geographical map. The affection causes a good deal of itching 
and heat, and may be a source of much mental worry to the patients, who 
often dread lest it may be a commencing cancer. 

The etiology of the disease is unknown. It occurs in infants and chil¬ 
dren, and it is not very infrequent in adults. It has been regardedres a gouty 
manifestation, and transient attacks may accompany indigestion. It is very 
liable to relapse. In adults it may prove very obstinate, and I know of one 
instance in which the disease persisted in spite of all treatment for more than 
two years. Solutions of nitrate of silver give the most satisfactory results in 
relieving the intense burning. 

There is a troublesome affection, not unlike the geographical tongue, as 
the patients have the same sense of burning and pain on eating. It is a 
superficial glossitis, limited usually to the border and point of Die tongue, 
which presents irregular reddish spots, looking as if the epithelium was rc-. 
mated, and the papilla are reddened and swollen. The condition is sometimes 
known as ffiillflr’fl g 1naaitia Local treatment with nitrate of silver as a rule 
gives relief. 
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(8) Liukoplakia buccali*. —Samuel Pluiubo described the condition aa 
'i ^thuqpis tinau alis. It has also been called buccal psoriasis and leuco-keratosis 
‘mucosa oris. The following forms occur: (a) Small white spots upon the 
tpngue, slight^ raised, even papillomatous— lingual coma. (6) Diffuse thick¬ 
ening of the epithelial coating of the tongue, either a thin, bluish-white color 
or opaque white, depending upon the thickness. It is patchy, and more often 
Upon the dorsum and sides, (c) Diffuse oral leukoplakia, a rcmarknblo con- 
diti sj in which the roof of the mouth, the gums, lips, and cheeks arc covered 
-^itlTan opaque white, sometimes smooth, sometimes fissured, rugose layer. 
In this wide-spread form the tongue may be spared. The visible mucosa of 


the lips may be involved, and occasionally the genital mucosa. 

While appearing spontaneously, the condition is most common in heavy 
smokers, and has been called smoker’s tongue. Epithelioma occasionally 
starts from the localized patches. A majority of the patients have had syphi¬ 
lis, but the condition does not yield, as a rule, to specific treatment. There 
is a glossy, flat atrophy of the posterior part of the tongue, also believed to 
he syphilitic (Virchow). 

Leukoplakia is a very obstinate affection. All irritants, such as smoke and 
very hot food, should be avoided. I vocal treatment with one-half-pcr-ccnt 
corrosive sublimate or a one-per-cent chromic-acid solution has been recom¬ 
mended. The propriety of active local treatment is doubtful. Papillomatous 
outgrowths should be cut off. The X-rays may be tried. The most extensive 
form may disappear spontaneously. 

(D) Fetor Oris.—The practitioner is frequently consulted for foul breath, 
and is daily made aware of its wide-spread prevalence. Too often he is himself 
the subject of the condition, to the disgust of his patients, with whom ho 
has to come into such close contact. It is impossible to give even a list of all 
the causes which are mentioned. The following are a few of tho more im¬ 
portant: (1) In connection with indigestion and the associated catarrhal 
disturbances in the mouth, pharynx, and stomach. The breath is “ heavy,” 
as the mothers say. A simple mouth-wash and a mercurial purge suffice to 
remove it. In a more serious disease of the stomach the breath may lie foul, 
and occasionally, in sloughing cancer, horribly stinking. (2) Local condi¬ 
tions in the mouth: (a) All the forms of stomatitis. Smokers should re¬ 
member that, apart altogether from the smell of tobacco, their breath in the 
morning is usually, to say the least, “heavy. (b) -Pyonrltna a veo 
This is the most common cause of foul breath m adults, and 's almos c n- 
stantly present after middle life, causing a perfectly distinctive odor only too 
well known to all of us. To.feat for .thfcpmamee Ara^a hit of stou thread 
oUfcudgB-of a sheet of paper high up between the teeth and the gums and] 
•then smell it. Scrupulous treatment of the gums by a cn is ^ jj 

daily scourine etc. (3) The tonsillar diseases. In the crypts of the tonsils 
the epithelial debris accumulates, and, invaded by lmcro-oigamsms, g 
forms the little round or triangular bodies which ^ 
lacunae, and when pressed between the 

The fetor oris from this cause is quite distinctive. To ft ^ tong}l> 
child or adult, smell the finger after it has bexm rubbed fi . P° h 

Local treatment is needed. <4) Decayed teeth the md odor ° 
quite distinct from that of pyorrhoea or chronic tonsillitis. (6) uespn* y 
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Many diseases of the nose, larynx, bronchi, and lungs are associated with ionl 
breath. (6) Htemic. The halitus—tbe expired air from the lung—may he 
impregnated with odors from the blood. Of this there are many well-known, 
instances. 

For practical purposes, it is to be remembered that pyorrhcea. alveolaris 
and what is called chronic lacunar tonsillitis are the two most common causes 
of foul breath. 

(10) Oral Sepsis.—To William Hunter, of Charing Cross Hospital^js due 
the credit of insisting upon the importance of the mouth as the chief channel 
of entrance of the pyogenic organisms, and as itself the scat of septi<^ pro¬ 
cesses. Necrosed teeth, pyorrhoea alveolaris, gingivitis, alveolar abscess, etc., 
are present in a great many people. A systemic infection may follow or (lie 
general health may be lowered by the continuous production of pus. In ex¬ 
tensive pyorrhoea alveolaris the daily amount of pus must be considerable, 
and there can be no question that it has a debilitating influence on the general 
health and is sometimes associated with a moderate anaemia and with a pasty 
complexion. Hunter describes septic gastritis and septic enteritis as common 
sequences; indeed, he regards appendicular, pleuritic, gall-bladder and pyelitic 
inflammations as forms of “medical sepsis” dute largely to infection from 
the mouth. One form of pernicious anasmia—infective haemolytic anaemia— 
he believes to be due to oral sepsis, or an infective glossitis. Of-thaJSfljcases 
of pernicious anaemia 'which I had under observation in 1904» "pjuuxliuia 
alveolaris_was present in more than half, but not one presented the infec¬ 
tive glossitis. Certain types of nephritis are also believed to be due to oral 
infection. 

There is no question of the importance of the subject, and we should insist 
upon scrupulous cleanliness of the mouth and teeth, particularly clearing 
away the tartar and the pockets oi pus. An adult should have his teeth 
cleansed in this way by a dentist once a month. We should, too, have less 
delicacy in telling our friends in whom the dpas of the breath reveals the 
■presence of the pyorrhoea. (See B. M. J., NOvemner 19, 1904.) 

*~-( 11 ^Affections of the mucous glands are not very coiSinon. j In catarrhal 
tBMtfjies in children and, in measles they maf bo swollen. ’ They are enlarged 
andvery prominent in Mikulicz’s disease, with chronic symmetrical enlarge¬ 
ment of the salivary and lachrymal glands. There is a singular affection of 
the mucous glands of the lips, chiefly of the lower, with much swelling ami 
infiltration. It was described by Volkmann, and has been called -dis¬ 
eases The mucous glands are enlarged, t)je ducts much dilated, and on 
pressure a mucoid or muco-purulent secretion may exude. The skin over the 
lips may be reddened and swollen. 


B. DISEASES OF THE SALIVARY GLANDS. 

• 

SqpcneoretiQn ( Ptyalism ).—The norm al amount of saliva va ries from 
8 to 3 pin ts in the twenty-four hours. The .secretion is iq fiir-mefl during tin* 
taking n? fo nd and in the physiological processes, of dentition. A great in¬ 
crease, to which the term ptyalism is applied, is met with under many cir¬ 
cumstances. It occurs occasionally^- in mental and nq rvmia affections and in 
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Olhies. Occasionally it is seen in the acute fevers, particularly in small-,m 
It occurs sometimes witlu disease of the pancreas. It has b«m met with 
during Ration usually early, though it may persist throughout the entire 
course. It has been known to occur attach menstrual period; and, lastly 
it is a common effect of certain drugs. Mercury, gold, copper, the iodine 
compounds and (among vegetable remedies) jaborandi, ryuscarin, and to¬ 
bacco excite the salivary secretion. Of these wo most frequently see the 
effect^ mercury in producing ptyalism. The salivation may be present with¬ 
out any inflammation of the mouth. 


Xerostomia (Arrest of the Salivary and Buccal Secretions■ Dry 
Maulh). In this condition, first described by Jonathan Hutchinson, the 
secretions of the month and salivary glands are suppressed. The tongue is 
red, sometimes cracked, and quite dry; the mucous membrane of the cheeks 
and of the palate is smooth, shining, and dry; and mastication, deglutition, 
and articulation are very difficult. The condition is not common. A majority 
of the cases are in women, and in several instances have been dissociated with 
nervous phenomena. The general health, as a rule, is unimpaired. Hadden 
suggests that it is due to involvement of some ceutro which controls tho 
secretion of.the salivary and buccal glands. In one ease a man aged thirty- 
two had a peculiar growth in the mouth, which proved to be the remnants 
of food; owing to the absence of any salivary or buccal secretions, it collected 
along the gums, and became hardened and adherent. 

3. Inflammation of the Salivary Glands. 

(а) Specific Parotitis. (Sec Mum vs.) 

(б) Symptomatic parotitis or parotid bubo occurs; 

(1) In the course of the infectious fevers—typhus, typhoid, pneumonia, 
pyaemia, etc. In ordinary practice it occurs oftenest, perhaps, in typhoid 
fever. It is the result either of septic infection through the blood, or the 
inflammation, in many eases, passes up the salivary duct, and so reaches tho 
gland. The process is usually very intense and leads rapidly to suppuration. 
It is, as a rule, an unfavorable indication in the course of a fever. Parotitis 
may occur in sec<$8Elary syphilis. 

(2) In connection with injhry or disease of the abdomen or peb|p, a 
condition to which Stephen Paget has called special attention. Of 101 cases 
of this kind, “ 10 followed injury or disease of the urinary tract, 18 were 
due to injury or disease of the alimentary canal, and 23 were due to injury 
or disease of the abdominal wall, the peritonaeum, or the pelvic cellular tissue. 
I’ho remaining 50 were due to injury, disease, or temporary derangement of 
the, genital orga ns.” By temporary derangement is meant slight injuries or 
natural processes—a slight blow on the testis, the introduction of a pessary, 
menstruation, or pregnancy. The etiology of this form of parotitis is obscure; 
but Buckneli has brought forward strong evidence to show that in all these 
cases infectiort takes place through the duct. 

(3) In_ftgsocigtion with facial paralysis, as in a case of fatal peripheral^ 
neuritis described by Gowers; in diabetes and chronic metallic poisoning. 

In t.hn tToa+fnoTit nf pamti'd bubo the application of half a dozen leeches 
will sometimes reduce the inflammation and promote resolution. When sup¬ 
puration seems inevitable hot fomentations should be applied. A free in¬ 
cision should be made early. 


80 



442 


DISEASES OF THE DIGESTIVE SYSTEM. 


(c) Chronic parotitis, a condition in which the glands are enlarged, rarely 
painful, may IfaLloyyJnflammation of_±hu_ikroat or mumps. Salivation may 
bo present. It may be due to lead, mercury, or potassium iodide. It occurs 
also m-iphronic Bright’s disease and im.sccondary syphilis. Symmetrical en¬ 
largement of the parotids of moderate extent is not very uncommon .artiong 
hospital patients. r I have seen three instances this-year (1904-’05). I saw 
one case, with Halsted, in which for several years the glands had been greallv 
enlarged, forming prominent painless tumors. 

(d) Mikulicz’s Disease .—In 1892 Mikulicz described an enlargement of 
the salivary, lachrymal, and buccal glands, persisting for years without any 
special cause. A good many .cases have now been reported. In my patient, 
a girl of eleven, the spleen was also enlarged. She died of chronic tubercu¬ 
losis, and before death the enlargement of the salivary glands had disap¬ 
peared. The lachrymal glands were completely sclerotic. 

(e) Gaseous Tumors of Stem’s Duct and of the Parotid Gland .—Tn glass- 
blowers and musicians Steno’s duct may become inflated with air and to™ 
a tumor the size of a nut or of an egg. Some have contained a mixture of 
air, saliva, and pus. In rare cases there are gaseous tumors of .the glands, 
which give a sensation of crepitation on palpation. 


C. DISEASES OF THE PHARYNX 

(1) Circulatory Disturbances. —(a) IJypmejnia is common ijuaite and 
chronic affections of the throat, and is frequently seen, as a result, oilhe irri¬ 
tation of tobacco smoke, and-from the constant use of the voice. Venous 
stasis is seen in valvular disease of the heart, and in mechanical obstruction 
of .the superior vena cava by tumor or aneurism. Ip-aortic, insufficiency the 
capillary pulse may sometimes be seen and the intense throbbing of the in¬ 
ternal carotid may be mistaken for aneurism. 

(6) Ussmarrhage is found in association with bleeding from other mucous 
surfaces,- or it is d uel to l ocal causes—granulations or vegetations. It may 
be mistaken for haimorrhage from the lungs or stomach., Sometimes the 
patient finds the pillow stained in the morning with bloody secretion. The 
condition is rarely serious, and requires only suitable local treatment. Qcca- 
sionjjly.a- haemorrhage takes place into the mucosa, producing a pharyngeal 
haematoma. I have thrice seen a condition of the uvula resembling hemor¬ 
rhagic infarction. One was in a patient with acute rheumatism, to whom 
large doses of salicylic acid had been given; the other two wore instances of 
poliosi s rheumatics, in both of which partial sloughing of the uvula took 
place. 

(c) (Edema. —An infiltrated oedematous condition of the uvula and adja¬ 
cent parts is not very uncommon,in conditions.of.debility, i in _profound 
fopmia, and-in Bright’s disease. Tho uvula is sometimes from this cause 
enormously enlarged, whence may arise difficulty in swallowing or in 
breathing. '' 

(2) Aoute Pharyngitis (Sore Throat; Angina Simplex). —The entire 
pharyngeal simetnjes, often with the tonsils, are involved. The condition 
may follow c old or ex posure. In other instances it2is as sociated with con- 
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rcfifr jfiniul sta tes, such as. rheumatism or gout, or .with digestive disorders. 
The patient complains of uneasiness and 'soreness in swallowing, of a feeling 
of and d rvneaa in the throat, together with a constant'.desire to hawk 

'Ulld coftgh. Frequently the inflammation extends into the larynx and pro- 
"'hj CTl ho frrs ^ ness. Not uncommonly it is only part of a general liaso-plmryn- 
g ejil catar rh. The process may pass into the Eustacliiaq lubes and ciuise 
slight deafness. There is stillness of the neck, tlie lympli-glands of which 
iinwK'enhu’gal and painful. The constitutional symptoms are randv severe. 
Theuiseaseysets in with a chilly feeling and slight lever; the pulse is in¬ 
creased in frequency. Occasionally the febrile symptoms are more severe, 
particularly if the tonsils are specially involved. The examination of the 
throat shows general congestion of the mucous membrane, which is dry and 
glistening, and in places'covered with sticky secretion. The uvula may he 
much swollen. 

Acute pharyngitis lasts only a few days and requires mild measures. If 
tlunfonsils are involved and the fever is high, aconite or sodium salicylate may 
be given. Guaiaeum also is beneficial; but in a majority of the cases a 
niiln m^l purg e or a sajjuo aperient and inhalations with steam meet the 
indications. 

(3)' Chronic Pharyngitis.—This may followirepeated acute attacks. It 
is very common:ill persons who smoko or drink to excess, and in those who 
, ago && voice very much, such as clergymen, hucksters, and others. It is 
frequently associated with chronic nasal catarrh. The naso-pharynx and the 
posterior wall are the parts most frequently affected. The mucous membrane 
is relaxed, the venules are dilated, and roundish bodies, from 2 to I mm. 
in diameter, reddish in color, project, to a variable distance beyond the mucous 
membrane. These Tcprcseut the proliferations of lymph tissue about the 
mucous glands. They may he very abundant, forming elongated rows m the 
lateral walls of the pharynx. With this there may he a dry glistening state 
of the pharyngeal mucosa, sometimes known as pharyngitis Mia. ho p la 
of the fauces and the uvula are often much relaxed ho ^retion fori s 
at the hack of the pharynx and the pat.ent may feel it drop down o n h 
vault, or it is tenacious and adherent, and is only removed by repeated effoits 

^ In V the g i rcatment, special attention must be paid to the general health 
If possible, the cause should he ascertained. The condition *’ "<on 
stanfc in smokers, and can not, be cured withou s oppmg . 

The use of food either too hot or too much spiced should U; ^ Tn 

it depends upon excessive exercise of the voice rc» siou 
many of th«Tc«, elmnge of ,ir and too.c, help very 

tJLt of the throat gargta. ™t». ^ “ t ™2lTl« .JI 

temporary relief, but when the hypertrophic con , uft ny instances 

should be thoroughly destroyed by the g “ lva |'°'™j' 0 |. s ‘ thc ( . on dition persists, 
this affords great and pennanent relief, bn permanent relief, 

and as it is not unbearable, the patient gives up a ^ ar0 usually 

(4) TTloeration of the Pharynx.-(a) ^ 1 ^. ic „‘ tnrr b. 
amallj superficial, and generally associat " l jtuuted on the posterior 

(b) Syphilitic. Most frequently 6raa ll, shallow ex- 

wall of the p harynx, they occur m the secondary stage 
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cavations with the mucous patches. In the tertiary stage,, they are due to 
erosion of-gummata, and in healing, they leave whitish cicatrices. 

(c) Tuberculous. Not very uncommon in advanced cases of phthfoa ■ jf 
extensive, they form one of the most distressing features of the diseased Tim 
ulcers are irregular, with ill-defined, edges and grayisikyellosfjiases. The pos¬ 
terior wall of the-pharynx may have an eroded, worm-eaten appearance. These 
ulcers are, as a rule, intensely- painful. Occasionally the pr iiyepy dfacajm j a 
about the tonsils and the pillars of the fauces. 

(d) Ulcers occur in connection with pseudo-membranous inflammation, 
particularly the diphtheritic. In cancer and in lupus ulcers are also present. 

(e) Ulcers are met with in certain of the fevers, particularly in 
typhoid. 

In many instances the diagnosis of the nature of pharyngeal ulcers is 
very difficult. The tuberculous and cancerous varieties are readily recog¬ 
nized, but it happens not infrequently that a doubt arises as to the syphilitic 
character of an ulcer. In many instances the local conditions may be uncer¬ 
tain. Then other evidences of syphilis should be sought for, and the patient 
should be placed on mercury and iodide of potassium, under which remedies 
specific ulcers usually heal with great rapidity. 

(5) Acute Infectious Phlegmon of the Pharynx.—Under this term Sen¬ 
ator has described cases in which, along with difficulty in swallowing,soreness 
of. the-, throat, and sometimes "hoarseness, the 'gicck enlarges, the pharyngeal 
mucosa becomes swollen and injected,'the fever is high, the constitutional 
symptoms are severe, and the inflammation passes on rapidly to suppuration. 
The symptoms are very intense. The swelling of the pharyngeal tissues early 
reaches such a grade as to impede respiration. Very similar symptoms may 
be produced by foreign bodies in the pharynx. 

(6) Retro-pharyngeal abscess occurs: (1) In healthy children between 

fix months and two years of age. The child becomes restless, the voice 
changes; it becomes nasal or metallic in tone, and there are pain-ond difli 
culty in swallowing. Inspection of the pharynx reveals .ft projecting tumoi 
in the middle line, or if it be not visible, it is readily felt, on .palpation 
projecting from the posterior wall. This form has been carefully describee 
by .Knplik (2) As a not infrequent sequel of the fevers, particularly o 
scarlet fever and diphtheria. (3) In caries of the bodies of the oervica 
vertebras. * 

The diagnosis is readily made, as the projecting tumor can be seen, o 
felt with the finger on the posterior wall of the pharynx. 

(1) Angina Ludovici ( Ludwig’s Angina; Cellulitis of the Neele ).—I 
medical practice this is seen as a'secondary inflammation in the specifi 
fevers, particularly diphtheria and scarlet fever. It may, however, occn 
idiopnthically or result from trauma. It is probably always a streptococci! 
infection which spreads rapidly from the glands. The swelling at first i 
most marked in the submaxillary region of one side. The symptoms an 
as* a rule, intense, and, unless early and thorough surgical measures are eir 
ployed, there is great risk of systemic infection. Semon holds that the var 
ous acute septic inflammations of the throat—acute oedema of the laryn 
phlegmon of the pharynx and larynx, and angina Ludovici—“represei 
degrees varying in virulence of one and the same process.” 
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D. DISEASES OF.THE TONSILS. 

I. ACUTE TONSILLITIS. 

L FOLLICULAR OR LACUNAR TONSILLITIS. 

• 

For practical purposes, under this name may he described the various 
forms which have been called catarrhal, erythematous, uleero-membranous, 
and herpetic. 

Etiology.—The disease is met with most frequently in young persons, but 
in children under ten it is less common than the chronic form. It is rare 
in infants. Sex has no special influence. Exposure to' wet and cold, and 
bad hygienic surroundings appear to have a direct etiological connection with 
the disease. In so many instances defective drainage has been found asso¬ 
ciated with outbreaks of follicular tonsillitis that sewer-gas is regarded as a 
common exciting cause. One attack renders a patient more liable to sub¬ 
sequent infection. The tonsils proper and the adjacent lymphatic tissues 
undoubtedly act as portals of entry for micro-organisms, not only in acute 
rheumatism but probably in other affections. Packard has called particular at¬ 
tention to acute tonsillitis as a precursor of endocarditis, erythema nodosum, 
and chorea. Cheadle describes it as one of the phases of rheumatism in 
childhood, with which articular attacks or chorea may alternate. The exist¬ 
ence of pains in the limbs upon which some lay stress is no evidence of the 
connection of the affection with rheumatism. A disease so common and 
wide-spread as acute tonsillitis necessarily attacks many persons in whose 
families rheumatism prevails or who may themselves have had acute attacks. 

■Mackenzie gives a table showing that, in four successive years more cases 
occurred in September than in any other month; in October nearly as many, 
with July, August, and November next. In this country it seems more preva¬ 
lent in the spring. So many cases arise within a short time that the disease 
may be almost epidemic. It spreads through a family in such a way that ,t 

“iflKS; JUStT*- is a 

and the testes and ovaries. F. J. Shepherd has called attention to the cir¬ 
cumstance that acute tonsillitis is a very common affectionm newly rnarr.^ 
persons. The commonest organism found m tonsillitis 1 P ffler 

Staphylococci also occur. In some cases the baci us V* ' , Atypical 
has ten found, but it does not always possess the full virulence (see Atypical 

l ’°7„l D i2S'-Th S laeur. .1 .he .en.». bee,™ ..led 

tion product., which form cheesy-looking masses, L' n f on tigimus lacuna 

of the erroto. Not infroy.entl, the «»d.t...s 1.1 and 

coalesce. The intervening mucosa is usually > JL. n v, ranoU s exuda- 

may present herpetic vesicles or, in some instancy ^from diph- 

tion, in which case it may be difficult to dis ‘hffi 1 f m i C rococci and 

theria. The creamy contents of the crypt are made up 

epithelial dSbris. , pl ,ill and aching pains in 

Symptom*.— Chilly feelings, or even a ^ rapidly, and in the 

the back and limbs may precede the onset. 1 he fever rises P „ 
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case of a young child may reach 105° on the evening of the flrst day. The 
patient complains of soreness of the throat and difficulty in shallowing. On. 
examination,, the tonsils are seen to be swollen and the crypts present tho 
characteristic creamy exudate. The tongue is furred, the breath, is,. h£ary 
and foul, and the urine is highly colored and loaded with urates. In-children 
tho respirations are usually very hurried, and the pulse, is greatly incragsed 
in rapidity. Swallowing is painful, and the voice often becomes nasal. Slight 
swelling of the cervical glands is present. In severe cases the symptoms in¬ 
crease and the tonsils become still more swollen. The inflammation gradually 
subsides, and, as a rule, within a week tho fever departs and the local condition 
greatly improves. The tonsils, however, remain somewhat swollen. The pros¬ 
tration and constitutional disturbance are often out of proportion to the 
intensify of the local disease. 

Complications.—Febrile albuminuria is not uncommon, and even acute 
nephritis. Endocarditis and pericarditis are more rare. It is to be borne in 
mind that in a child with fever an apex systolic murmur is almost invariably 
present. The disease may extend to the middle ear. A diffuse erythema, may 
simulate the rash of scarlet fever. 

Diagnosis.—It may be difficult to distinguish follicular tonsillitis from 
diphtheria. It would seem, indeed, as if there were intermediate forms be¬ 
tween the mildest lacunar and the severer pseudo-membranous tonsillitis. In 
the follicular-form the individual yellowish-gray masses, separated by the 
reddish tonsillar tissue, are very characteristic; whereas i n dip htheria the 
membrane is of ashy gray, and uniform, not patchy. A point of the greatest 
importance in diphtheria is that the membrane is not limited to the tonsils, 
but creeps up the pillars of the fauces or appears on the uvula. The diph¬ 
theritic membrane when removed leaves a bleeding, eroded surface jr whereas 
the exudation of lacunar tonsillitis is easily separated, and there is no erosion 
beneath it. In all doubtful cases cultures should be made to determine the 
presence or absence of Locffler’s bacillus. 


n. SUPPURATIVE TONSILLITIS. 

Etiology.—This arises under conditions very similar to those mentioned 
in the lacunar form. It may follow exposure to cold or wet, and is particu¬ 
larly liable to recur. It is most common in adolescence. The inflammation 
is here more deeply seated. It involves the stroma, and tends to go on to 
suppuration. 

Symptoms. —The constitutional disturbance is very great. 1 Tha tempera- 
ture rises to 104° or 105°, and the pulse ranges from 110 to 130. Nocturnal 
delirium is not uncommon. The prostration may be extreme. Thera is no 
local disease of similar extent which so rapidly exhausts the strength of a 
patient. Soreness and dryness of the throat, with pain in swallowing, are 
the symptoms of which the patient first complains. One or both tonsils may 
be involved. They are enlarged, firm to the touch, dusky red and cedematous, 
and the contiguous parts are also much swollen. The swelling of the glands 
may be so great that they meet in the middle line, or one tonsil may even 
push .the uvula aside and almost touch the other gland. The salivary and 
buccal: secretions are increased. The glands of the heck enlarge, the lower jaw 
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is fixed, and the patient is unable to open his mouth. In from two to four 
days the enlarged gland becomes softer, and fluctuation can be distinctly felt 
by placing one finger on the tonsil and the other at the angle of the jaw. The 
abscess points usually toward the mouth, but in some cases toward the phar¬ 
ynx. It may burst spontaneously, affording instant and great relief.; Suffo¬ 
cation has followed the rupture of a largo abscess and the entrance of the pus 
into the larynx. When the suppuration is peritonsillar and extensive, the 
internaLcarotid artery may be opened; but these are, fortunately, very rare 
accidents. 

Treatment. —In the follicular form.aconite may be given in full doses. It 
acts very beneficially in children. The salicylates, given freely at the outset, 
arc regarded by some as specific, but 1 have seen no evidence of such prompt 
and decisive action. At night, a full dose of Dover's powder may be given. 
The use of guaiaeum, in the form of 2-grain lozenges, is warmly rccom- 
f mendcd. Iron and quinine should be reserved until the fever has subsided. 
A pad of spongio-piline or thick flannel dipped in ice-cold water may be 
applied around the-neck and covered with oiled silk. More convenient still 
is aTmall ice-bag. '■ Locally the tonsils may be treated with the dry sodium 
bicarbonate. The moistened fingertip is dipped into the soda, which is then 
rubbed gently on the gland and repeated every hour. Astringent preparations, 
such as iron and glycerin, alum, zinc, and nitrate of silver, may he tried, to 
cleanse and disinfect the throat, solutions of borax or thymol in glycerin and 


water may be used. _ • . 

In suppurative tonsillitis hot applications in the form of poultices and 
fomentations are more comfortable and better than the ice-bag. 1 lie gland 
should be felt—it can not always be seen—from time to time, and should be 
opened when fluctuation is distinct. The progress of the disease may be short¬ 
ened and" the patient spared several days of great suffering if the gland is 
scarified early- The curved bistoury, guarded nearly to the point- with plaster 
or cotton, is the most satisfactory instrument. The incision should be made 
from above downward, parallel with the anterior pillar. -There are cases in 
which, before suppuration takes place, the parenchymatous swelling is so 
great that the patient is threatened with suffocation. In such instances either 
the tonsil must be excised or tracheotomy performed. Delavan refers to two 
cases in which he states that tracheotomy would, under these circumstances, 
have saved life. Patients with this affection require a nourishing liquid diet, 

and during convalescence iron in full doses. 

Early removal of the tonsils should be practised when a child suffer, 
recurring attacks, and thorough local treatment should be given o he naso 
pharynx Particular care should be taken of the child s mouth and throat. 


II. CHRONIC TONSILLITIS. 

(Ctak Naso-Pharyngeal Obstruction; Mouth-Breathing; Aprosexia.) 


Unde, this MX '» 

tissue in the vnnlt of the pharjrni. A, ;l „,| |l,is tissue, end 

as the affection usually involves both the 1 

the symptoms arc not to be differentiated. 
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Chronic enlargement of the tonsillar tissues is an affection of great im¬ 
portance, and may influence in an extraordinary way the m$ntaLaafl.hodily 
development of children. 

Etiology.—Hypertrophy of the tonsillar structures is occasionally congen¬ 
ital. Cases are perhaps most frequent in children, during the third hemi- ' 
decade. It may he associated with a general proliferation of all the lymphoid 
tissues of the body— lymphatism. The condition also occurs in young adults, 
more rarely in the middle-aged. The enlargement may-follow diphtheria or 
the eruptive fevers. The frequency of the occurrence of adenoid growths in 
the naso-pharynx has been variously stated. Meyer, to whom the profession 
is indebted for calling attention to the subject, found them in about one per 
cent of the children in Copenhagen, while Chappell found 60 cases in the 
examination of 2,000 children in New York. These figures give a very 
moderate estimate of the prevalence of the trouble. It occurs equally 
in boys and girls, according to some writers with greater prevalence in the 
former. 

Morbid Anatomy.—*-The tonsils proper present a condition of chronic 
hypertrophy, due to multiplication of all the constituents of the glands. The 
i lymphoid elements may be chiefly involved without much development of 
the. stroma. In other instances the fibrous matrix is increased, and the organ 
is then harder, smaller, firmer, and is cut with much greater difficulty. 

The adenoid growths, which spring from the vault of the pharynx, form 
masses varying in size from a small pea to an almond. They may be sessile, 
with broad bases, or pedunculated. They are reddish in color, of moderate 
firmness, and contain numerous blood-vessels. “Abundant, as a rule, over 
the vault, on a line with the fossa of the Eustachian tube, the growths may 
lie posterior to the fossa—namely, in the depression known as thg fossa of 
Bosenmuller, or upon the parts which axe parallel to the posterior wall of the 
pfiafjfffik, The growths appear to spring in the main from the mucous mem¬ 
brane covering the localities where the connective tissue fills in the inequali¬ 
ties of the base of % skull” (Harrison Allen). The growths are most 
frequently papillomatous with a lymphoid parenchyma. Hypertrophy of the 
pharyngeal adenoid tissue may be present without great enlargement of the 
tonsils proper. Chronic catarrh of the nose usually coexists. 

Symptoms.—‘■The direct effect of chronic tonsillar hypertrophy is the es¬ 
tablishment of mouth-breathing. The .indirect effects are deformation of the 
thorax, changes in the facial expression, sometimes marked alteration in 
the mental condition, and in certain cases stunting of the growth. Woods 
Hutchinson has suggested that the embryological relation of these structures 
with the pituitary body may account for the interference with development. 
The establishment of mouth-breathing is the symptom which first attracts 
the attention. It is not so noticeable by day, although the child may present 
the vacant expression characteristic of this condition. If At nig ht the child’s 
sleep.is greatly disturbed; the respirations are loud and snorting, mid there 
are sometimes prolonged pauses, followed by deep, noisy inspirations. .fThe 
pulse may vary strangely during these attacks, and in the prolonged interval 
may be slow, to increase greatly with the forced inspirations. .The abe na? 

- should be observed during the sleep of the child as they are sometimes mucl 
r wrae t ed du rin g jn a piration, due to a laxity of the walls, a condition readilj 
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modied by the use -of a soft wire dilator. > N ight terrors are common. The 
lild may wake .up in a paroxysm of shortness of breath. Sometimes these 
jtaeks are of great severity and thedyspnoea, or rather orthopncea, may sug- 
jgt pressure of enlarged glands on the trachea. Sometimes there is a noc- 
jmftl paroxysmal cough of a very troublesome character (Balne’s cough), 
sually excited by lying down. The attacks may occur through the day. 

When the, mouth-breathing has persisted for a long time definite changes 
re brought about in the face, mouth, and chest. The facies is so peculiar 
nd distinctive that the condition may be evident at a glance. The expression 
, flgji heavy, and apathetic, due in part to the fact that the mouth is habit.u- 
Hy left open. In long-standing cases the child is very stupid-looking, re¬ 
ponds slowly to questions, and may he sullen and cross. The lips arc thick, 
he nasal orifices small and pinched-in looking, the superior dental arch is 


larrowed and the roof of the mouth considerably raised. 

The remarkable alterations in the shape of the chest in connection with 
nlarged tonsils were first carefully studied by Dupuytren (1828), who evi- 
lently fully appreciated the great importance of the condition. He noted 
‘ a lateral depression of the parietes of the chest consisting of a depression, 
nore or less great, of the ribs on each side, and a proportionate protrusion 
>f the sternum in front.” J. Mason Warren (Medical Examiner, 1839) gave 
in admirable description of the constitutional symptoms and the thoracic 
leformities induced by enlarged tonsils. These, with the memoir of Lambron 
(1861), constitute the most important contributions to our knowledge on the 
subject.’ Three types of deformity may be recognized: 

(a) Thb Pigeon or Chicken Breast, by far the most common form, in 
which the sternum is prominent and there is a circular depression in the 
lateral zone (Harrison’s groove), corresponding to the attachment of the 
diaphragm. The ribs are prominent anteriorly and the sternum is angulated 
forward at the manubrio-gladiolar junction. As a mouth-breathet is watched 
during sleep, one can see the lower and lateral thoracic regions retracted 
during inspiration by the action of the diaphragm. * . 

7b) Chest. —Some children, the subject of chronic naso-pharyn- 

geal obstruction, have recurring attacks of asthma, and the chest may be 
gradually deformed, becoming rounded and barrel-shaped, the neck short, 
and the shoulders and back bowed. A child of ten or eleven may have the 
thfcracic conformation of an old man with emphysema. , 

(c) The Funnel Breast (Trichterbrvst).-^ remarkable deformdy, 
in whi<* there is a deep depression at the lower sternum, has excited much 
controversy as to its mode of origin. I believe that in 
least it is due to the obstructed breathing in connection with adraoid vegeta^ 
turns. I have seen, two cases in children, in which the condition rc _ 

ess of formation. During inspiration the lower 8 . tern ™_ de g to that 

traded, so much so that at the height the de P^ 10 “ ]ower F s tcrnal region 
of a well-marked " TricMerbrwt.” While in repose, the lower stomai re* 


was distinctly excavated. pronunciation of 

The voice is altered and acquires a nasal quali^. Tim pro^ ^ 

certain letters j^changed, and there is ma 11 y aviation of moutfr- 
sonants^ jnd m. Bloch lays great stress upon the associai 

breathing with stuttering. 
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The hearing is. impaired, usually owing to the exte nsion .of mgagg aati^j 
along the Eustachian tubes and the obstruction with mucus ortEenaarowi^ 
of their orifices by pressure of the adenoid vegetations. In eqmajjwttuicei 
may be duaJaj»,t£action of the drums, as the upper pharynx is insufljfcientffl 
supplied with air. Naturally the senses of taste and smell are much'imp aircdS 
With these symptoms there may belitfle or no nSsal calarrE or^SSchargc 
but the pharyngeal secretion of mucus is always increased. Children, hots 
ver, "do not notice this, as the mucus is usually swallowed, but older person! 
ixpectorate it with difficulty. 

Among other symptoms may be mentioned headache, which is by no means 
meommon, general listlessness, and an indisposition for physical,nr mental 
sxertion. Habit-spasm of the face has been described in connection with it 
[ have known several instances in which permanent relief has been afforded 
ay the removal of the adenoid vegetations. Enuresis is occasionally an asso- 
hated symptom. The influence upon the mental development is striking 
Mouth-breathers are usually dull, stupid, and backward. It is impossible fo 
them to fix the attention for long at a time, and to this impairment of th 
mental function Guye, of Amsterdam, has given the name agroffxia. Head 
aches, forgetfulness, inability to study without discomfort, are frequent syrnp 
toms of this condition in students. There is more than a grain of truth i 
the aphorism shut your mouth and save your life, which is found on the titli 
page of Captain Catlin’s celebrated pamphlet on mouth-breathing (1861‘ 
to which cause he attributed all the ills of civilization. 

A symptom specially associated with enlarged tonsils is fetor of the breat 
In the tonsillar crypts the inspissated secretion undergoes decomposition at 
an odor not unlike that of Limburger cheese is produced. The little ehee 
masses may sometimes be squeezed from the crypts of the tonsils. Thouj 
the odor may not apparently be very strong, yet if the mass be squeezed t 
tween the‘fingers its intensity will at once be appreciated. In some eases 
chronic enlargement the cheesy masses may be deep in the tonsillar crypl 
and if they remaiiflCor a prolonged period lime salts are deposited and 
tonsillar calculus ism this way produced. 

Children with enlarged tonsils are especially prone to take cold aDd 
recurring attacks of follicular disease. They are also more liable to di] 
theria, and in them the anginal features in scarlet fever are always m< 
serious. The ultimate results of untreated adenoid hypertrophy are imp 
tant. In some cases the vegetations disappear, leaving an atrophic condit 
of the vault of the pharynx. Neglect may also lead to the so-called Tho 
waldtfa. disease, in which there is a cystic condition of the pharyngeal toi 
and constant secretion of muco-pus. 

Diagnosis.—The facial aspect is usually distinctive. Enlarged tonsils 
readily seen on inspection of the pharynx. There may be no great enlai 
meat of the tonsils and nothing apparent at tho back of the throat even w 
the naso-pharynx is completely blocked with adenoid vegetations. In child 
the rhinoscopic examination is rarely practicable. Digital examination is 
most satisfactory. The growths can then be felt either as small, flat bo 
or, if extensive, as velvety, grape-like papillomata. 

Treatment.—If the tonsils are large and the general state is evidc 
influenced by them they should be at once removed. Applications of io 
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pencilling the crypts with nitrate of silver, arc of service in the 
bs, but it is waste of time to apply them to very enlarged glands, 
i pondition in which the tonsils are not much enlarged, but the crypts 
ntly.ffilled with cheesy secretions and cause a very bad odor in the 
rich instances the removal of the secretion and thorough pencil- 
pta. with chromic acid may be practised. The* galvano-cantery 
jgljiee .in many cases of enlarged tonsils when there is any objec- 
Jjprfto"the more radical surgical procedure. 

. The treatment of the adenoid growths in the pharynx is of the greatest 
importance, and should be thoroughly carried out. Parents should be frankly 
told that the affection is serious, one which impairs the mental not less than 
the bodily development of the child. In spite of the thorough ventilation 
of this subject by specialists, practitioners do not appear to have grasped ns 
yet the full importance of this disease. They are far too apt to temporize and 
unnecessarily to postpone radical measures. The child must be anesthetized, 
when the growths can be removed. The dangers of the operation are slight. 
Hsemorrhage occurs and may be severe. Death from chloroform has been 
somewhat frequent. Hinckel (N. Y. Med. Jr., Oct. 29, 1898) has collected 
18 case&TTHiey probably come in the category of the cases of sudden death in 
lympbatiam. The good effects of the operation are often apparent within a 
few days, and the child begins to breathe through the nose. In some instances 
the habit of mouth-breathing persists. As soon as the child goes to sleep 
the lower jaw drops and the air is drawn into the mouth. In these cases a 
shin strap can be readily adjusted, which the child may wear at night, n 
severe caws it may take months of careful training before the child can speak 
properly. An all-important point in the treatment of lesions of the naso¬ 
pharynx (and, indeed, in the prevention of this unfortunate condition) is to 
increase the,.breathing capacity of the chest by making the child perform 
systematic exercises, which cause the air to be driven freely and forcibly m 
aid out through the naso-pharynx. I can not too strongly commend this 

suggestion of Mr. Arbuthnot Lane. . q 

Throughout the entire treatment attention should be paid to hygiene a 
diet, and Oliver oil and the iodide of iron may be administered with benefit. 


E. DISEASES OF THE (ESOPHAGUS. 

$ I. ACUTE (ESOPHAGITIS. 

Etiology.— Acute inflammation occurs (a) in the catanhal ° f 

the specific fevers; more rarely as an extension from p r0( f UC cd ) )y 

.(&) SlCreault of intense mechanical or chemical imitation, P fon J 

foreign,bodies, by very hotJiquids, or . by ,? t T°?^ ^ rr ^ V ^;' cas i on ally in pneu- 
of pseudp-jaewhranous inflammation m dip - ^ inflammatioll in small- 

mo _5i?> ty phoid,f ever, and pyarnna. (d) As a P ■ administration of 

pox, and, aoc'';.ding to Laennec, as a result o p . , , cancer either 
tartar emetic, (e) In connection with local is ,V acute oesopha¬ 

gi the tube itself or extension to it from wi 
, Ptis, occasionally witty ulceration, may occu po 
1 ■} 




452 


DISEASES OF THE DIGESTIVE SYSTEM. 


Morbid Anatomy.—It is extremely rare to see redness of the mucosa, 
except when chemical irritants hare been swallowed. More commonly the 
epithelium is thickened and has desquamated, so that the surfa ce is covered 
with a fine granular substance. The mucous fpllicles are swollen and occa- 
*Bionally there may be seen small erosions. In the pseudo-membranous inflam¬ 
mation there is a grayish croupous exudate, usually limited in extent, at the 
upper portion of the gullet. This must not be confounded with the grayish- 
white deposit of thrush in children. The pustular disease is very rare in 
small-pox. In the phlegmonous inflammation the mucous membrane is greatly 
swollen, and there is purulent iimltration in the submucosa. This may Ik; 
limited as about a foreign body, or extremely diffuse. It may even extend 
throughout a large part of the gullet. Gangrene occasionally supervenes. 
There is a remarkable fibrinous or membranou* oesophagitis, most frequently 
met within the fevers, sometimes also in hysteria, in which long casts of the 
tube may be vomited. 

Symptoms.—Pain in deglutition is always present in severe inflammation 
of the oesophagus. A dull pain beneath the sternum is also present. Tn the 
milder forms of catarrhal inflammation there are usually no symptoms. The 
presence of a foreign body is indicated by dysphagia and spasm with the 
regurgitation of portions of the food. Later, blood and pus may be ejected. 
It is surprising how extensive the disease may be in the oesophagus without 
producing much pain or great discomfort, except in swallowing. The intense 
inflammation which follows the swallowing of corrosives, when not fatal, 
gradually subsides, and often leads to cicatricial contraction and stricture. 

Treatment.—The treatment of acute inflamuMtion of the oesophagus is 
extremely unsatisfactory, particularly in the severer forms. The slight ca¬ 
tarrhal cases require no special treatment. When the dysphagia is intense 
it is best not to give food by the mouth, but to feed entirely by encmata. 
Fragments of ice may be given, and as the pain and distress subside, demul¬ 
cent drinks. External applications of cold often give relief. ^0 

A chronic form (^oesophagitis is described, but this results usually from 
the prolonged action of the causes which produce the acute form. 

Ulceration, Catarrhal .—Follicular ulcers are not uncommon. Tuberculoui 
and syphilitic ulcers are rare. Very prominent varicose veins and small ero 
sitaB are not uncommon. The other forms are the carcinomatous, the erosior 
due to aneurism, and the ulcerative action of corrosive substances. There an 
two other important variqties—the ulcers in acute infectious diseases, diph 
theria, scarlet fever, afid pneumonia; and the peptic ulcer of the stomach, firs 
described by Albers in 1839. Tileston has collected forty eases of pepti 
ulcer in t]ie oesophagus. The pain, dysphagia, vomiting, and hsemorrhng 
have been the most important symptoms. Perforation occurred in six cases 
in one instance into the aorta. 

(Esophageal Varices .—Associated with chronic heart-disease and more fre 
quently with the senile and the cirrhotic liver, the oesophageal veins may be 
come distended and varicose. The mucous membrane ia in a state of chrotu 
catarrh, and the patient has'frequent eructations of jgiucus. .Bupture of thes 
varices is one of the . commonest causes of hsematemesis in cirrhosis ^of th 
•live»>ud in enlarged spleen. The blood may pass per rectum alone, as in 
cask reported by Power, of Baltimore, in 1889.' 
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8 PABM OP Tj h k (ESOPHAGUS (CESsophagisnuu). 

jjiia *H 5 alled spasmodic stricture of the gullet is met with in hysterical 
j ^jaate '; and -fiyppchondriacs, also in chorea, epilepsy, and especially hydro* 
ftoElSr :Ii is -sometimes associated also with the lodgment qf foreign bodies. 

* onB “ found'in females of a marked neurotic habit, but may 
lso occnr in'Sderly men. It may be present only during pregnancy. Among 
he cases which have come under my observation, one was a hypochondriac 
ivefT sixty-years of age who for many months had taken only liquid, food, and 
nth 1 great difficulty, owing to a spasm which accompanied every attempt to 
wallow. The readiness with which the bougie passed and the subsequent 
listory showed the true naturq of the case. The patient complains of inability 
jo swallow solid food, and in extreme instances even liquids are rejected, 
rhe attack may come on abruptly, and be associated with emotional disturb- 
ujjgs and with.substemal pain. The bougie, when passed, may be arrested 
temporarily at the seat of the spasm, which gradually yields, or it may slip 
through without the slightest effort. The condition is rarely serious, though 
it may persist for years. Spasm of the lower end of the gullet, associated 
with cardio-spasm, may be the cause of a remarkable fusiform dilatation of 
the oesophagus. Death has, however, followed it. 

The diagnosis is not difficult, particularly in young persons with marked 
nervous manifestations. In elderly persons cesophagismus is almost always 
connected with hypochondriasis, but great care must be taken to exclude 
cancer. 

In some cases a cure W'at once effected by the passage of a bougie. The 
general neurotic condition also requires special attention. 

Paralysis of the oesophagus scarcely demands separato consideration. It 
is a very rare condition, due most often to central disease, particularly bulbar 
paralysiflklt may be peripheral in origin, as in diphtheritic paralysis. Occa- 
sionallyit occurs also in hysteria. The essential symptom is dysphagia. 


TTT STEICTURE OP THE (ESOPHAGUS. 

This results from: -(a) Congenital stenosis of the oesophagus—There are 
two groups of cases, one in which there is complete occlusion, and t c mi e 
of the tube is converted into a fibrous cord; the other, the more common, m 
which the lower part opens into the trachea or one of the bronchi. There are 
some 19 cases on record (William Thomas). (6) The cicatricial fraction 
of healed -ulcers, usually due to corrosive poisons, occasionally to »yph^ 1! h a 
in rare instant after the fevers, (c) The growth of tumors mthowdj 
as in the so-called cancerous stricture. Eighty-five per ^nt of the casesw 
of this nature (Kelynack and Anderson), (d) External 
rm, ^wged^mpMands, enlarged thyroid, other tumors, and sometimes 

Vpericardial effusion. . ,, „ t an( j j n ex _ 

The cicatricial stricture may occur anywhere m the ^ 

treme paaes may, indeed, involve the whole tu , d toward the 

stances if; is found either bjgi*,up near toe P a D^ gmall qnanti ties of 
stomach- The narrowing majjie .extreme, so tnat o y i 
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food can trickle through, or the obstruction may be quite slight. There is 
usually no difficulty in making a diagnosis of the cicatricial stricture, as the 
history of mechanical injury or the swallowing of a corrosive fluid makes 
clear the nature of the case. UVhen the stricture is low down the oesophagus 
is dilated and the walls are usually much hypertrophied, i W hen the obstruc¬ 
tion is high in the gullet, the food is usually rejected at once, whereas, if it is 
low, it may be retained and a considerable quantity collects before it is re¬ 
gurgitated. Any doubt as to its having reached the stomach is removed by 
the alkalinity of the material ejected and the absence of the characteristic 
gastric odor. Auscultation of the oesophagus may be practised and is some¬ 
times of service. The patient takes a mouthful of water and the auscultator 
listens along the left of the spine. Tho normal oesophageal bruit may be 
heard later than seven seconds, the normal time, or there may be heard a loud 
splashing, gurgling sound. The secondary murmur, heard as the fluid enters 
the stomach, may lie absent. The passage of the oesophageal bougie will deter¬ 
mine more accurately the locality. Conical bougies attached to a flexible 
whalebone stein are the most satisfactory, but the gum-elastic stomach tulie 
may be used; a large one should be tried first. The patient should be placed 
on a low chair with the head well thrown back. The index finger of the 
left hand is passed far into tho pharynx, and in some instances this procedure 
alone may determine the presence of a new growth. The bougie is passed 
beside the finger until it touches the posterior wall of the pharynx, then along 
it, more to one side than in the middle line, and so gradually pushed into 
the gullet. It is to be borne in mind that in passing the cricoid cartilage there 
is often a slight obstruction. Great gentleness should be used, as it has hap¬ 
pened more than once that the bougie has been passed through a cancerous 
ulcer into the mediastinum or through a diverticulum. 1 have known Ibis 
accident to happen several times—once in the case of a distinguished surgeon, 
wlio performed cesophagoloniy and passed the tube, as he fhought, into (be 
stomach. The post mortem on the next day showed that the tube had entered 
a diverticulum and through it the left pleura, in which the milk injected 
through the tube was found. In another instance tho tube passed through a 
cancerous ulcer into the lung, which was adherent and inflamed. In a recent 
instance the passage of the tube was the cause of an acute pleurisy. Fortu¬ 
nately these accidents, sometimes unavoidable, are extremely rare. It is well 
always, as a precautionary measure before passing the bougie, to examine 
carefully for aneurism, which may produce all the symptoms of organic stric¬ 
ture. In cases in which the narrowing is extreme there is always emaciation. 
For treatment, surgical works must be consulted. 

IV. CANCER OF THE (ESOPHAGUS. 

This is usually epithelioma. It is not a common disease; there have been 
only 20 eases in the medical wards of the Johns Hopkins Hospital in sixteen 
years. It may occur in quite young persons; I saw a case with Julius Fried- 
enwald in a woman under thirty years of age. It is more frequent in males 
than in females. The middle and lower thirds are most often affected. At 
first confined to the raucous membrane, the cancer gradually increases and 
soon ulcerates. The lumen of the tube is narrowed, but when ulceration is 
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extensive in the later stages the stricture may lie less marked. Dilatation of 
ihe^ tnhe and hypertrophy of the walls usually 1 take place above the cancer. 
T&ulcp may perforate the trachea or a bronchus, the lung, the pleura, the 
nffi ffi j frjtin um, the aorta or one of ils larger branches, the pericardium, or it 
m# erode the vertebral column. The recurrent laryngeal ner\es are not 
infrequently implicated. Perforation of the lung produces., as a rule, local 
gangiqne. 

Symptom*. —The earliest symptom is/dysphagia, which is progressive pml 
may become extreme, so that the patient emaciates r apidly.? Regurgitation 
may take place at once; or, if the cancer is situated near the stomach, it may 
be defer redfor ten or fifteen minutes, or even longer if the tube is much 
dilated. The rejected materials may he mixed with blood and may contain 
cancerous fragments. In personsfover fifty years of age persistent difficulty 
in swallowing •accompanied bv rapid emaciation usually indicates icsophngeal 
cancer.J T he , cervical lymph-glands are frequently enlarged and may give 
early indication of the nature of the trouble. Pain may be persistent or bo 
present only when food is taken. In certain instances the pain is very great. 
The latent cases are very rare. Bronchitis and broncho-pneumonia are com¬ 
mon terminal events. 

Prognosis. —The prognosis is hopeless; the patients usually become pro¬ 
gressively emaciated, and die cither of asthenia or sudden perforation of the 
ulcer. 

Diagnosis. —In the diagnosis of the condition it is important, in the first 
place, to exclude pressure from without, as by aneurism or other tumor. The 
history enables us to exclude cicatricial stricture and foreign bodies. The 
sound may be passed and the presence of the stricture determined. As men¬ 
tioned above, great care should be exercised. Fragments of carcinomatous 
tissue mav in some instances be removed with the tube. . On auscultation 
along the left side of the spine the primary oesophageal murmur may be much 
altered in quality. 

Treatment.— In most cases milk and liquids can be swallowed, but supple¬ 
mentary nourishment should be given by the rectum. It may be advisable 
in some instances to pass a tube into the stomach and introduce food in this 
way. When there is difficulty in feeding the patient it is very much better 
to have gastrostomy performed at once, as it gives the greatest comfort and 
ease, and prolongs the patient’s life. 


V. RUPTURE OP THE OESOPHAGUS. 

(1) Rupture may occur in a healthy organ as a result of prolonged vomit- 
ingafter a full meal, or when intoxicated. Eight cases arc on recori (■ ir- 
ehow’sArchiv, vol. 162). Bocrhaave described the first case in Baron Wassen- 
nar, who “broke asunder the tube of the oesophagus near the <liaptira-rn^M 
that, after the most excruciating pain, the elements which he swallowed passed, 
together with the air, into the cavity of the thorax, and he expire 

0UT (2) U In' a few cases the rupture has occurred in a diseased and weakened 

tube, near the scar of an ulcer, for example. uncommon 

(3) Post-mortem softening—cesophago-malacia-a not very uncora 
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condition, must not be mistaken for it. In spontaneous rupture the rent 
is clean-cut and circumferential; in malacia it is rounded and often cribri¬ 
form, and the margins are softened. The contents of the stomach may be 
in the left pleura. 

VI. DILATATIONS AND DIVERTICULA. 

• Stenosis of the gullet is followed by secondary dilatation of the tube above 
the constriction and great, hypertrophy of the walls. ^Primary dilatation, 
which is extremely rare, appears to be associated with spasm of the lowea 
end of the gullet and of the cardiac orifice. The tube may attain extraor-' 
dinary dimensions, as in the specimen presented in 1904 to the Association 
of American Physicians by Kinnicutt (see Transactions). Regurgitation of 
food is the most common symptom. There may also be .difficulty in breathing 
from pressure. 

Diverticula are of two forms: (a) Pressure diverticula, which are most 
common at the junction of the pharynx and gullet, on the posterior wall. 
Owing to weakness of the muscles at this spot, local bulging occurs, which is 
gradually increased by the pressure of food, and finally forms a saccular 
pouch. (6) The traction diverticula situated on the anterior wall near the 
bifurcation of the trachea, result, as a rule, from the extension of inflam¬ 
mation from the lymph-glands with adhesion and subsequent cicatricial con¬ 
traction, by which the wall of the gullet is drawn out. Diverticula have been 
successfully extirpated. 

A rare and remarkable condition, of which a case has been recorded by 
MacLachlan, and of which a second is still (1904) in attendance at my clinic, 
is the oesophago-pleuro-cutaneous fistula. In my patient fluids are discharged 
at intervals through a fistula in the right infra-elavicular region, which 
appears to communicate with a cavity in the upper part of the pleura or 
lung. The condition has persisted for more than "twenty-five years. 


F. DISEASES OF THE STOMACH. 

I. ACUTE GASTRITIS. 

(Simple Gastritis; Acute Gastric Catarrh; Acute Dyspepsia.) 

Etiology. —Acute gastric catarrh, one of the most common of complaints, 
occurs at all ages, and is usually traceable toiqjxors.ia diet. It may follow 
t.bftii pgestinn of more food than the stomach can digest, or it may result from 
j tft frin g unsui table articles, which either themselves irritate the mucosa or, 
remaining undigested, decompose, and so excite an acute dyspepsia. A fre¬ 
quent cause is thee taking of food which has begun to decompose, particularly 
in hot weather. In children these fermentative processes are very apt to 
excite acute catarrh of the bowels as well. Another very common cause is the 
VltHTC nf c1wA n1| and the acute gastritis which follows a drinking-bout m 
. one at the most typical forms of the disease. The tendency to acute indi¬ 
gestion varies very much in different individuals, and indeed in families- 
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r e recogmze this in using the expressions a “ delicate stomach ” and a 
s tiffing St o ma ch. (fr ui ty perso ns are generally thought to be more disposed 
to mte dyspepsia than others. Acute catarrh of the stomach occurs at the 
outee^of many of ''ihe infectious fevers. 

Lcbert described a special infectious form of gastric catarrh, occurring 
in c^igeakjBm, and only to bo distinguished from mild .typhoid fever by 
:h& ab sen ce of rose spots and swelling of the spleen. Many practitioners still 
idhere, to the belief Hint there is a form of ncust ric fcver f but the evidence 
if its existence is by no means satisfactory and certainly a great majority 
Wall •cases are examples of mild typhoid. 

Morbid Anatomy.— Beaumont's study of St. Martin’s stomach showed 
that in acute catarrh the* mucous membrane is reddened and swollen, Joss 
jastric juice is secreted, and mucus covers the surface. Slight hiemorrhagea 
may occur or even small erosions. The submucosa may be somewhat icdcma- 
tous. t Micro s c opically the changes are chiefly noticeable in the mucous and 
peptic cells, which are_swailen arid more granular, and there is an infiltration 
oi thejnteftubular tissue with leucocytes. 

Symptoms. —In mild cases the symptoms are those of slight “ indigestion” 
—an uncomfortable feeling in the abdomen, headache, depression, nausea, 
eructations, and vomiting, which usually gives relief. The longue is heavily 
coated and the saliva is increased. In children there are intestinal symptoms 
—diarrhoea and colicky pains. There is usually no fever. The duration is 
rarely more than twenty-four hours. In the severer forms the attack may 
set in with a chill and febrile reaction, in which the temperature rises to 
102° or 103°. The tonguo is furred, the breath heavy, and vomiting is fre¬ 
quent. The ejected substances, at first mixed with food, subsequently con¬ 
tain much mucus and bile-stained fluids. There may be constipation, but 
very often there is diarrlura. The urine presents the usual febrile charac¬ 
teristics, and there is a heavy deposit of urates. The abdomen may be some¬ 
what distended and slightly tender in the epigastric region. Herpes may 
appear on the lips. The attack may last from one to three days, and occa¬ 
sionally longer. The examination of the vomitus shows, as a rule, absence 
of the hydrochloric acid, presence of lactic and fatty, apids, and marked 
increase in the mucus. 

Kagnflrtt:— The ordinary afebrile gastric catarrh is readily recognizecL, 
The acute febrile form is so similar lo the initial symptoms of many of the* 
infectious diseases that it is impossible for a day or two to make a diagnosis, 
particularly in the cases which have come on, so to speak, spontaneously and 
independently of an error in diet. Some of these resemble closely an acute 
infection; the symptoms may he very intense, and if, as sometimes happens, 
t the attack sets .in with severe headache and delirium the case may be mistaken 
■ for .meningitis. When the abdominal pains arc intense the attack may be 
fconfoim^gd.with gallstone colic. In discriminating between acute febrile gas¬ 
tritis and the abortive formsbif tvphoid fever it is lo be borue innimd a 

the former the temperature rises abruptly, the remissions are slighter and 
the drop is more sudden. The initial bronchitis, the well-marked splenic 
enlargement, and the rose spots arc not present. It is a very common error 
to class under gastric fever tlie mild forms of the various m < e i ■ 

$’he gastric crisis in locomotor ataxia have in many instances been confounded 
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with a simple acute gastritis, and it is always wise in adults to test the knee- 
jerks and pupillary reactions. 

Treatment. —Mild cases recover spontaneously in twenty-four hours, and 
require no treatment other than a d ose of castor oil in children or of-_hluc 
masain adults. In the severer forms, if there is mneh distress in the jegioa 
of the stomach, the vomiting should be promoted by warm water or the'simple 
emetics. A full dose of calomel, 8 to 10 grains, should be given, and ftjllpwod 
the next morning by a dose of nunyadi-Janos or Carlsbad water. I#'there 
is eructation of acid fluid, bicarbonate of soda and bismuth may be ' given 
The stomach should have, if possible, absolute rest, and it is a good plan is 
the case of strong persons, particularly in those addicted to alcohol, to cut 
off all food for a day or two. The patient may be allowed soda water and 
ice freely. It is well not to attempt to check the vomiting unless it is 
excessive and protracted. Kccovcry is usually complete, though repeated 
attacks may lead to subacute gastritis or to the establishment of chronic 
dyspepsia. 

EUggmonout Gastritis; Acute Suppurative Gastritis. —This is an ex¬ 
cessively rare disease, characterized by the occurrence of suppurative processes 
in the"submucosa. The affection is more common in men than in women. 
Leith has collected 85 cases, and has given the best account in the literature 
(Edinburgh Hospital lleports, vol. iv). The cause is seldom obvious. It 
has been met with as an. idiopathic affection, but it has occurred also in 
puerp eral fever and other .septic processes, and has occasionally followed 
■ tquiuia. Anatomically there appear to be two forms, a'diffuse purulent 
infiltration and? a localized abscess formation, in which case the tumor may 
reach the size of an egg, and may burst into the stomach or into the peri¬ 
toneal cavity.' In two of the cases I have seen, the abscess was in connection 
with cancer of the stomach, and it is interesting to note that in both there 
were recurring chills. In a third case, in a jliffuse .carcinoma, there was ex¬ 
tensive phlegmonous inflammation with vomiting of a horribly foetid material. 

Symptoms.— The symptoms are variable. There are usually pgin in the 
abdomen, fever, dry tongue, and symptoms of a severe infective process, de¬ 
lirium and coma preceding death. Jaundice has been met with, and a pur- 
PUlic rash. Occasionally, when the abscess tumor is large, it has been fell 
externally, in one case forming a mass as large as two fists. There are in¬ 
stances which run a more chronic course, with pains in the abdomen, fever 
and chills. 

Diagnosis. —The diagnosis is rarely possible, even when with abscess rup¬ 
ture occurs, and the pus. is vomited, as it is not possible to differentiate the 
condition from an abscess perforating into the stomach from without. It if 
stated, however, that Chvostek made the diagnosis in one of his cases. 

Tmrio G astritis. —jjphis most intense form of inflammation of the stomach 
is excited by the shallowing of concentrated mineral acids or strong alkalies, 
or hy such poisons as phosphorus, corrosive sublimate, ammonia, arsenic, etc. 
In the jon-cor rosiye poisons, such as phosphorns, arsenic, and antimony, the 
t process consists of an acute degeneration of the glandular elements, andzhsem- 
otrbage. In the powerful concentrated poisons mPTn K,H, "f -in r tm - 

surely destroyed, and may be converted into a brownish-black eschar. In 
the less severe grades there may be areas of necrosis surrounded, by inflam- 
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mafo yy r eaction,, while the submucosa is haanorrhagic and infiltrated. The 
process is of course more intense at the fundus, but the active peristalsis may 
drive the poison through the pylorus into the intestine. 

Symptoms. —The symptoms are intense pain in the mouth, throat, and 
atoin&lth, salivation, great difficulty in swallowing, and constant vomiting, the 
vomitdi materials being bloody and sometimes containing-portions of the 
nmOgdA, membrane. The abdomen is tender, distended, and painful on pros- 
BUreivtn the most acute cases symptoms of collapse supervene; the pulse is 
ffealcpthe skin pale and covered with sweat; there is restlessness, and some- 
ttxaes convulsions. There may be albumin or blood in the urine, and petechia; 
may. occur: on the skin. When the poison is less intense, the sloughs may 
separate, leavihg ulcers, which too often lead, in the oesophagus to stricture, 
in the stomach to chronic atrophy, and finally to death from exhaustion. 

Diagnosis. —The diagnosis of toxic gastritis is usually easy, as inspection 
of the mouth and pharynx shows, in many instances, corrosive effects, while 
the examination of the vomit may indicate the nature of the poisflfc. 

In poisoning by. acids, magnesia should be administered in milk or with 
egg albumen. When strong alkalies have been taken, the dilute acids should 
be administered. If the case is seen early, lavage should be used. For the 
severe inflammation which follows the swallowing of the stronger poisons 
palliative treatment is alone available, and morphia may be freely employed 
to allay the pain. 

Diphtheritio or Membranous Gastritis. —This condition is met with occa¬ 
sionally in diphtheria, but more commonly as. a secondary process in typhus 
nr typhoid fever, pneumonia, pyaimia, small-pox, and occasionally in debili¬ 
tated children. The exudation may be extensive and uniform or in patches. 
The condition is not recognizable during life, unless, as in a case of John 
Thomson’s, the membranes are vomited. 

Xyootio and Parasitic Gastritis. —It occasionally happens that fungi grow 
in the stomach and excite inflammation. One of the most remarkable cases 
of the kind is that reported by Kundrat, in which the favus fungus occurred 
in the stomach and intestine. 

In cancer and in dilatation of the stomach the sarcinse and yeast 
probably aid in maintaining the chronic gastritis. As a rule, the gisMs 
juice is capable of killing the ordinary bacteria. Orth states that the anthrax 
bacilli, in certain cases, produce swelling of the mucosa and ulceration. 
Fug. Fraenkel has reported a case of acute epphysematous gastritis probably 
of.mycotic origin. The lame of certain insects may excite gastritis, as in the 
cases reported by Qerhardt,. Mcscliede, and others. In rare instances tuber¬ 
culosis and syphilis attack the gastric mucosa. 

n. CHRONIC GASTRITIS. 

(Chronic Catarrh of the Stomach; Chronic Dyspepsia.) 

Definition.— A condition of disturbed digestion associated with increased 
mucous formation, qualitative or quantitative changes in the gastric juice, 
enfeeblement of the muscular coats, so that the food is retained for an ab¬ 
normal time in the stomach; and, finally, with alterations in the structure 
of the mucosa. 
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Etiology.—The causes of chronic gastritis may be classified-as folio 
(1) Cifiifitic. i Unsuitable or improperly prepared food, and thei 
use o f certain articles of diet, such as very fatjubstances or foods 
too much of the carbohydrates. sThe use in excessive quantity of hotibr 
hot c akes, and pie is a fruitful cause, particularly in the United States. 1 
. use in excess of,tea or coffee, and, above all, of alcohol in its various feoffs.' 
Under this heading, too, may be mentioned the habits ofr'eatinjj at irregular 
hours or too rapidly and imperfectly chewing the food. 4 Excess in eating, 
does more damage than excess in drinking. The platter kills more than the 
sword. A common cause of chronic catarrh is; drinking too freely of ice- 
water during meals, a' practice which plays no small part in the prevalence 
of dyspepsia in America. Another frequent causers the abuse of tobacco, 
particularly chewing. (2) Constitutional causes. . Anaemia,-.chlorosis,^chronic 
tuberculosis, i-gout, diabetes, and Bright’s disease are often associated with 
chronic gastric catarrh. (3) .Local conditions: (a) of the stomach, as in 
i canc er, and .dilatation, which are invariably accompanied by catarrh; 

(5) conditions of the portal circulation, causing chronic engorgement of the 
mucous membrane, as iqjsirrhosis, chronic heart-disease, and certain chronic 
lung affections. 

Morbid Anatomy.—Anatomically two forms of chronic gastritis may be 
recognized, the simple and the sclerotic. 

(а) Simpl e Chkonio Oastiutls.— The organ is usually enlarged, the 
mucous membrane pale gray in color, and covered with closely adherent, 
tenacious mucus. The veins are large, patches of eechymosis are not infre¬ 
quently seen, and in the chronic catarrh of portal obstruction and of chronic 
heart-disease small haemorrhagic erosions. Toward the pylorus the jnucosn 
is not infrequently irregularly pigmented, and presents a rough, wrinkled, 
mammillated surface, the etat mamelane of the French, a condition which 
may sometimes be so prominent that writers have described it as gaslritit 
polyposa. The membrane may be thinner than normal, and much firmer, 
tearing less readily with the finger-nail. Ewald thus describes the histolog¬ 
ical changes: Tlie minute anatomy shows the ‘pi cture of a parenchymatous 
and an inte rstitial inflammation. : The gland, cells are in part eroded ninhow 
cl oudy granular swelling or atrophy, j'fhe distinction between the .principal 
and marg inal cells can not be recognized, and in many places, particularly in 
the pyloric region,<,thejtuhea.have lost their regular form and. show in many 
places an atypical branching, like the fingers of a glove.; Individual glands 
are cut off toward the fundus, but appear at the border of the submucosa as 
cysts, partly empty, with a smooth membrane, partly filled with remnants 
of hyaline and refractile epithelium. ‘An abundant small-celled infiltration 
passes apart the tubules, being particularly marked toward* the surface of 
■the mucosa, and from the submucosa extensions of the connective tissue may 
be seen passing between the glands. The mucoid transformation of the cells 
of the tubules is a striking feature in the process and may extend to the 
very fundus of the glands. 

(б) gounomo G a sthiti b. —As a final result of the parenchymatous and 
interstitial changes the mucous membrane may undergo complete atrophy, 
so that but few traces of secreting substance remain. There appear to be 
two form s of this sclerotic atrophy—rone with thinning of the coats of th6 
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stomach ,' ^Ethisii ventrindi. and a retention or even increase of the size of 
th®!tp8Rp> the other with enormous thickening of the coats and great reduc- 
tion ih^the volume of the organ, the condition which is usually described as 
cirrhoa is ventriGuli. Extreme atrophy of the mucous membrane of the stom- 
aciThas been carefully studied by Fenwick, Ewald, and others, and we now 
recognize the fact that there may be such destruction and degeneration of the 
glandular elements by a progressive growth of interstitial tissue that ulti¬ 
mately scarcely a trace of secreting tissue remains. In a characteristic case, 
studied by Henry and myself, the greater portion of the lining membrane 
ofjhe stomach was converted into a perfectly smooth, cuticular structure, 
showing no trace whatever of glandular elements, with enormous hypertrophy 
of the muscularis mucowe, and here and there formation of cysts. In the 
other form, with identical atrophy and cyst formation, there is enormous 
increase in the connective tissue, and the stomach may be so contracted that 
it does not hold more than a couple of ounces. The walls may measure from 
2 to 3 cm.; the greatest increase in thickness is in the submucos^ but the 
hypertrophy also extends to the muscular layers. A similar affection may 
coexist in the caecum and colon. The condition may be difficult to distinguish 
from diffuse carcinoma. There may be also proliferative peritonitis, with 
perihepatitis, perisplenitis, and ascites. While one is not justified in saying 
that all cases of cirrhosis of the stomach represent a final stage in the history 
of a chronic catarrh, it is true that in most cases the process is associated 
with atrophy of the gastric mucosa, while the history indicates the existence 
of chronic dyspepsia. 

Symptoms.—The affection persists for an indefinite period, and, as is the 
case with most chronic diseases, changes from time to time. The appetite 
is variable, sometimes greatly impaired, at others very good. Among early 
symptoms are feelings of distress or oppression after eating, which may be¬ 
come aggravated and amount to actual pain. When the stomach is empty 
there may also be a painful feeling. The pain differs in different cases, and 
may be trifling or of extreme severity. When localized and felt beneath the 
sternum or in the praecordial region it is known as lmaEkburn or sometimes 
-efedialgia. /There is pain on pressure over the stomach, usually diffuse and 
not severe. The tongue is coated, and the patient complains of a bad taste in 
thejjouth. The tip and margin of the tongue are very often red. Associated 
with this catarrhal stomatitis there may be an increase in the salivary and 
pharyngeal secretions. -'■Nausea is an early symptom, and is particularly apt 
to occur in the morning hours. It is not, however, nearly so constant a symp- 
tonximchronic gastritis as in cancer of the stomach, and in mild grades of the 
affection it may not occur at all.' Eructation of gas, which may continue for 
some hours after taking food, is a very prominent feature in cases of so-called 
flatulent dyspepsia, and ■ there may be marked distention of the intestines. 
With the gas, bitter fluids may be brought up. Vomiting, which is not very 
frequent, occurs either immediately after eating or an hour or two later. 
In the chronic catarrh of old topers a bout of morning vomiting is common, 
in which a slimy mucus is brought up. The vomitus consists of food in 
various stages of digestion and slimy mucus, and the chemical examination 
shows the p reqenffi of abnorma l .acids, such as butyric, or even aceticjn 
addition to J*ctic~acid, while the hydrochloric acid, if indeed it be present, 
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is much reduced in quantity. - The digestion may be much delayed, and, on./ 
washing out the stomach as late as seven hours after eating, portions 
ire still present. The prolonged retention favors decomposition, the-BtenfUtt; 
becomes distended with gas, and this, with the chronic catarrh, may jaS3Ui| 
gradually an atony of the muscular walls. The absorption is slofrtf anil; 
iodidcjpf potassium, given in capsules, which should normally reach, < 

within fifteen, minutes, may not be evident for more than JwJf an ; 

Constipation- is usually present, but in some instances there is dixmh&t^, 
and undigested food passes rapidly through the bowels. The urine i^eften a 
scanty, high-colored, and deposits a heavy sediment of urates. 

Of other symptoms headache is common, and the patient feels constantly 
out of sorts, indisposed for exertion, and low-spirited. In aggravated Cases 
melancholia may occur. Trousseau called attention to the occurrence of 
vertigo, a marked feature in certain cases. The pulse is small, sometimes 
slow, and there may be palpitation of the heart. Fever does not occur. 
Cough Is sometimes present, but the so-called stomach cough of chronic 
dyspeptics is in all probability dependent upon pharyngeal irritation. 

The Gastric Contents. —The fasting stomach may be empty or it may 
contain much mucus— gastritis mucipara of Boas. Tn the test bnflpkfast, 
withdrawn in an hour, the HC1 is usually diminished, though it may no nor¬ 
mal— gastritis acida. In other cases the free HC1 may be absent-dainti* 
anacida. While in the advanced forms of atrophy of the mucosa there may 
be neither acids nor ferments— gastritis atrophicans. 

The motor function of the stomach is not usually much impaired. 

The symptoms of atrophy of the mucous membrane of the stomach, with 
or without contraction of the organ, arc very complex, and can not be said 
to present a uniform picture. The majority of the cases present the symp¬ 
toms of an aggravated chronic dyspepsia, often of such severity that cancer 
is suspected. In one of the cases which I examined, the persistent distress 
after pa timr. the vomiting, and the gradual loss of flesh and strength, very 
naturally led to this diagnosis, but the duration of the disease far exceeded 
that of ordinary carcinoma. In the cirrhotic form the tumor mass may some¬ 
times be felt. In atrophy of the stomach, whether associated with cirrhosis 
or not, the clinical picture may be that of a severe amentia. As early as 
1860, Flint called attention to this connection between atrophy of the gastric 
tubules and anemia, an observation which Fenwick and others have amply 
confirmed. 

Diagnosis.—Ewald distinguishes three forms of chronic gastritis: (1) 
Simple gastritis; (2) mucous ( schleimige ) gastritis; (3) atrophic gastritis. 

In (1) the fasting stomach contains only a small quantity of a slimy 
fluid, while after the test breakfast the HC1 is diminished in quantity or 
may be absent. Lactig. acid anil Hie fatty acids may be present. After Boas’s 
more rigid test meal the organic acids are rarely found. The pepsi n and 
rennet aie always present. 

In (2) the acidity is always slight and the condition is distinguished from 
(1) chiefly by the large amount of mucus present. 

In (3) the fasting stomach is generally empty, while after the test break¬ 
fast Hf!| , pepsin, and tbe-eurdlmg fermentj;re.wholly wanting; 

rp tlR ^’ffpoaia of sourer of tlm-ntrffffrieK from ehronio gastriti&unay be very 
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lijtolt-wbea,-a tumor is not present. The cases require most careful study, 
take several months before a decision can be reached. 
XjjlJ&eatment.—When possible the cause in each case should be ascertained 
a#an attempt made to determine the special form of indigestion. Usually 
Jjpr|;1#.EO difficulty in differentiating the ordinary catarrhal and the nervous 
raffle. A careful study of the phenomena of digestion in the way already 
ajdrdown, though not essential in every instance, should certainly ho carried 
>nt in the more obstinate and obscure forms. Two important questions should 
>S-asked of every dyspeptic—first, as to the time taken at his meals; and, 
i6cond, as to the quantity he eats. Practically a large majority of all cases 
af disturbed digestion come from hasty and imperfect mastication of the food 
and from overeating. Especial stress should be laid upon the former point. 
In sonFe instances it will alone suffice to cure dyspepsia if the patient will 
count a certain number before swallowing each mouthful. The second point 
is of even greater importance. People habitually eat too much, and it is 
probably true that a greater number of maladies arise from excess in eating 
than from excess in drinking. Chittenden’s researches have shown that we 
require much less nitrogenous food to maintain a standard of perfect health 
-a Jiftpn that the Hindoos and Japanese have also taught us. George 
Cheywa thirteenth aphorism contains a volume of dietetic wisdom: “ Every 
wise mffi j after Fifty, ought to begin to lessen at least the quantity of his 
Aliment)‘and if lie would continue free of great and dangerous Distempers 
and preserve his Senses and Faculties clear to the last he ought every seven 
years go on abateing gradually and sensibly, and at last descend out of Life 
as he ascended into it, even into the Child’s Diet.” 

(a) Sensual and Dietetic. —A careful and systematically arranged diet¬ 
ary is the first, sometimes the only, essential in the treatment of a case of 
chronic dyspepsia. It is impossible to lay down rules applicable to all cases. 
Individuals differ extraordinarily in their capability of digesting different 
articles of food, and there is much truth in the old adage, “ One man’s food 
is another man’s poison.” The jndividua l preferences for different articles 
nf..fnnd.ahonld..bfcjU!rtntttcd in the milder formal Physicians have probably 
beta too arbitrary in this direction, and have not yielded sufficiently to the 
intimations given by the appetite and desires of the patient. 

i A rigid milk diet may be tried. “ Milk and sweet sound Blood differ in 
nothing but in Color: Milk is Blood” (George Cheync). In the forms asso¬ 
ciated with Bright’s disease and chronic portal congestion, as well as in many 
instances in which the dyspepsia is part of a neurasthenic or hysterical trouble, 
this plan in conjunction with rest is most efficacious. If milk is not digested 
Wall it may be diluted one-third with soda water or Vichy, or 5 to 10 grains 


ofcarbonate of soda, or a pinch of salt may be added to each tumblerful. In 
many cases the milk from which the cream has been taken is better Imrne. 
^Buttermilk is particularly suitable, but can rarely be taken for so long a time 
alone, as patients tire of it much more readily than they do of ordinary milk. 
Hot only can the general nutrition be maintained on this diet, but patients 
sometimes increase in weight, and the unpleasant gastric symptoms disappear 
entirely. It should be given at fixed hours and in definite quantities. A pa¬ 
tient may take 6 or 8 ounces every three hours. The amount necessary varies 
a good’deal, but at least 3 to 5 pints should be given in the twenty-four hours. 
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This form of diet is not, as a rule, well borne when there is a tendency’to., 
dilatation of the stomach. T im milk im'y but it is' 

impossible to feed a chronic dyspeptic in this way. The stools shouts.be 
carefully watched, and if more milk is taken than can be digested if is-well 
■ to supplement the diet with eggs and dryjtaasi or biscuits. 

In a large proportion of the cases of chronic indigestion it is not necessary 
to annoy the patient with such strict dietaries. It may be quite eufijciwit to 
jout off certain articles of food. Thus, if. there-are aoid eruetatirm 0 »jjfrtu- 
the far.inaceo.Ui,foods should_.be- restricted, particularly. 
t he coarse r vegetables. A fruitful source of indigestion is the hot bread 
in different forms, is regarded as an essential part of an American breakfast. 
This, as well as the various forms of pancakes, pies and tarts, with-heavy 
pastry, and fried articles of all sorts, should be strictly forbidden. As a rule, 
white bread, toasted, is more readily digested than bread made from the whole 
meal. Persons, however, dilTer very much in this respect, and the Graham 
or brown bread is for many people most digestible. Sugar and. very sweet 
articles of fo od should be taken in great moderation or avoided altogether 
by persons with chronic dyspepsia. Many instances of aggravated indigestion 
have come to my notice due to the prevalent practice of eating largely of 
ice-cream. One of the most powerful enemies of the American stomach in 
the present day is the soda-water fountain, which has usurped so important 
a place in the apothecary shop. 

Fats, wi th the exception of a moderate amount of good butter, very fat 
meats, and thick, greasy soups shoidd bo avoided. Ripe fruit in moderation 
is often advantageous, particularly when cooked. Bananas are not, as a rule, 
well borne. Strawberries are to many persons a cause of an annual_ attack of 
indigestion and sore throat in the spring months. 

As stated, in the matter of special articles of food it is impossible to lay 
down rigid rules, and it is the common experience that one patient with 
indigestion will take with impunity the very articles which cause the greatest 
distress to another. 


Another detail of importance which may be mentioned in this connection 
is the general hygienic management of dyspeptics. These patients are often 
introspective, ’dwelling in a morbid manner on their symptoms, and much 
inclined., to take a despondent view of their condition. Very little progress 
can be made unless the physician gains their confidence from tho outset. 
Their fears and whims should not be made too light of or ridiculed. Sys¬ 
tematic exercise, carefully regulated, particularly when, as at watering places, 
it is combined with a restricted diet, is of special service. Change-of air and 
o ccupati on, a prolonged sea voyage, or a summer in the mountains will some¬ 
times cure the most obstinate dyspepsia. 

(6) Medicm-W.. —The special therapeutic measures may bo divided into 
those which attempt to replace in the digestive juices important elements 
which are lacking and those which stimulate the weakened action of the organ. 
In the first group come the hydrochloric acid and ferments, which are so 
freely employed in dyspepsia. The former is the most important. It is the 
ingredient in the gastric juice most commonly deficient. It is not only neces¬ 
sary for its own important actions, but its presence is intimately associated 
with thaLof the pepsin, as it is only in the presence of a sufficient quantity 
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that the, pepsinogen is converted into the active digestive ferment. It is best 
given as the'dilute acid taken in somewhat larger quantities than are usually 
advised,., Ewald recommends large doses—of from 90 to. .100 drops—at in- 
^jtorals of fifteen minutes after the meals, Leube and Kiegel advise smaller 
dos»*. ProbabIy~from~I3 to 20 drops is sufficient. The prolonged use of it 
does not appear to be in any way hurtful. The use, hoVwer, should be re¬ 
stricted tSI'aSei of neurosis and atrophy of the mucous membrane. In actuar 
gastritis its value is doubtful. 

? Nitrate of .silver is a good remedy in some cases, used in solution in the 
lavage (1 to 1,500 or 1 to 2,000), or in pill form, one-eighth to one fourth, 
of a grain three times a day. For many years Pepper advocated the more 
extended use of this drug in chronic gastritis. I have seen an instance of 
argyria after its protracted use. 

The digestive ferments: These are extensively employed to strengthen the 
weakened gastric and intestinal secretions. The use of pepsin, according to 
Ewald, may be limited to the eases of advanced mucous catarrh and the in¬ 
stances of atrophy of the stomach, in which it should be given, in doses, of 
from 10 to 15 grains, with dilute hydrochloric acid a quarter of an hour after 
meals. It may be used in various different forms, either as a powder or in 
solution or given with the acid. The powder is much more certain. 

■ Pqncreatin is of equal or even greater value than the pepsin. Pains 
should be taken to use a good article, such as that prepared by Merck. It 
should be given in doses of from 15 to 20 grains, in combination with bicar¬ 
bonate of soda. It is conveniently administered in tablets, each of which 
contains 5 grains of the pancreatin and the soda, and of these two or three 
may be taken fifteen or twenty minutes after each meal J, Ptyalin and diastase 
are particularly indicated when the acid is excessive. The action of the 
former continues in the stomach during normal digestion. The malt diastase 
is often very serviceable given with alkalies. 

< Of measures which stimulate the glandular activity in chronic dyspepsia 
lavage is by far the most important, particularly in the forms characterized 
by the secretion of a large quantity of mucus. Lukewarm water should be 
used, or, if there is much mucus, a i-per-cent salt solution, or a 3- to 5-per¬ 
cent solution of bicarbonate of soda. If there is much feftnentation the 
3-per-cent solution of boric acid may be used, or a dilute solution of carbolic 
acid. It is best employed in the morning on an empty stomach, or in the 
evening some hours after the last meal. It is perhaps preferable in the morn¬ 
ing, except in those cases in which there is much nocturnal distress and flatu¬ 
lency. Onp fl ft fl«y jj s, ps a rule, sufficientyor, in the case of delicate persons, 
ev ery sec ond day. The irrigation may be continued until the water which 
comesfaway is quite clear. It is not necessary to remove all the fluid after 
the irrigation. 

While perhaps in some hands this measure has been carried to extremes, 
it is one of such extraordinary value in certain cases that it should be more 
widely employed by practitioners. When there is an insuperable objec ion 
lavage a substitute may be used in the form of warm alkaline drinks, taken 
alow) y in the early morning or the last thing at night. 

^Of medicines which stimulate the gastric secretion the most important axe 
the fcfEter tonics, such as quassia, gentian, calumba, cundurango, ipecacuanha, 
'81 
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strychnia, and cardamoms. These arc probably of more value in chronic'gas,-' 
tritis than the hydrochloric acid. Of these, strychnia is the most powerfnl, 
tho ugh none of prolmbly-airy very great stimulating action'eh"the 

secretion, and influence rather the appetite than the digestion. Of stomachics 
which are believed to favorably influence digestion the most important are, 
alcohol and common salt. The former would appear to act in moderate quan¬ 
tities by increasing the acid in the gastric juice, and with, it probably tho 
pepsin formation. Others hold that it is not so much the secretory as fife 
motor function of tho stomach which the alcohol stimulates. In moderate 
quantities it has certainly no directly injurious influence on the digestive 
processes. Special pare should lie taken, however, in ordering alcohol to dys¬ 
peptics. If a patient has been in the habit of taking beer or light wines or 
stimulants with his meals, the practice may be continued if moderate quanti¬ 
ties are taken. Beer, as a rule, is not well borne. A -dry she rry or a glass 
of claret is preferable. In the case of women with any form of dyspepsia 
stimulants should be employed with the greatest caution, and the practitioner 
should know his patient well before ordering alcohol. 

The importance of salt in gastric digestion rests upon the fact that its 
presence is essential in the formation of the hydrochloric acid.' An increase 
in its use may be advised in all cases of chronic dyspepsia in which the acid 
is defective. 

Treatment of Special Conditions. —Fermentation and Flatulency .—When 
the digestion is slow or imperfect, fermentation goes on in the contents, with 
the formation of gas and the production of lactic, butyric, and acetic acids. 
For the treatment of this condition careful dieting may suffice, particularly 
' forbidding such articles as tea, pastry, and the coarser vegetables. It is usually 
combined with pyrosis, in which the acid fluids are brought into the mouth. 
? B ismut h and carb onate q f„gpda sometimes suffice to relieve the condition. 
Thymol, creasote, and carbolic acid may be employed. For acid dyspepsia 
SirlWlliam Roberts respjxjmendn.the bismuth lozenge of the .British Pharnja- 
copccia, the antacid properties of which depend on chalk and bicarbonate of 
soda. It should be taken an hour or two after meals, and only when the pain 
and uneasiness arc present. The burnt magnesia is also a good remedy. 
Glycerin in from 20- to 60-minim dosc3, "Ehe essential oils, animal charcoal 
alone or in combination with compound cinnamon powder, may be tried. 
If there is much pain, chjjuxdorm in 20-minim doses or a tea spoonf ul 
of Hoffman’s anodyne may be used. In obstinate cases lavage is 
indicated and is sometimes striking in its effects. Alkaline- solutions may 
be used. 

V omiting is not a feature which often calls for treatment in chronic dys¬ 
pepsia; sometimes in children it is a persistent symptom. Cjgflggfcg and 
carbo lic acid in drop doses, a few drops of c hlorofor m or of jjlntir hjiirr 
cyanic acid, c ocain e, bismuth, and aaakte'of'T’erium may be used. If obsti- 
i £ej”0ie stomach should he washed out daily. 

Coaafipation is a frequent and troublesome feature of most forms of indi¬ 
gestion^ Occasionally small doses of m ercur y. podQphyllin, the l axative p iin- 
ergl, waters, sulphur, and cascara may be employed. Glycerin.suppositories 
or the injection of from half a teaanoonful to a teasnoonful of ulvcerin is 
very efficacious. ■ 





Jlany cases of chronic dysjiepsia are greatly benefited by the use of mineral 
Ire, particularly a residence at the springs with a careful supervision of 
(.diet and systematic exercise. 


UL DILATATION OF THE STOMACH (Oastrectasis). 

Etiology .-^ Aoute dil atation is a rare condition, described by Hilton 
9£gge, characterized by sudden onset, vomiting of enormous quantities of fluid, 
juyd symptoms of collapse. Of 102 eases collected by Lewis A. Conner 42 fol¬ 
lowe d operation wi th ge neral anesthesia. The next largest group occuri.in. tlie 
i vimn^.-of sev ere diseases, or (luring convalescence. Cases have followed in¬ 
j uries, p articularly of the head and spine. In 9 cases the symptoms came 
oiTafter^ single large meal: 6 eases were associated with spinal disease, in 3 
while the patients were in a plaster of Paris jacket, and in a few cases it has 
come on in persons in good health. There were 74 deaths. In 69 autopsies 
the duodenum was found dilated in 38 cases. In a majority of cases it is due 
to a constriction of the lower end of the duodenum by traction on the mesen¬ 
teric root, which is particularly apt to occur when there is a long mesentery 
and when the coil of small bowel is empty and falls into the true pelvis. The 
diagnosis is usually easy—repeated)vomiting of large quantities of bilious non- 
fffical fluid, with subnormal temperature,--pain, fcpllapse symptoms, andedia- 
tcncTed abdomen are the common features. The treatment consists in repeated 
emptying of the stomach with the tube pjjhnnge in posture from the dorsal to 
the belly position or the knee-elbow position has been followed by prompt relief. 
Tpgeraticn has not proved very satisfactory. 

Chhonic dilatation results from: (a) Pyloric ohstructiomiiwi to nar¬ 
rowing of the orifice or of the duodenum by the cicatrization of an ulcer, 
•jh ypcrEdp lnc stenosi s qf the pylorus (whether cancerous or simplcjjtcongcni- 
t al’stri cture, 'or occasionally by pressure. from without of a tumor or of a 
float ing k idney. The pylorus may be tilted, up by adhesion to the liver or 
g alT-blad dcr, or the stomach may be so dilated that the pylorus is dragged 
down and kinked. Adhesions about the gall-bladder may extend along the 
adjacent parts of the stomach and hitch up the pylorus into the hilus of the 
liver, forming a very acute kink. (&) Rela tive _or qfrsolutc insufficiency of the 
muscular power of the stomach,*duc on the one hand to repeated overfilling of 
the organ with food and drink, and on the other to ^tony of the coats induced 
by chronic inflammation or the degeneration of impaired nutrition, the result 
of constitutional affections. 

The most extreme forms are met with as a sequence of the eicatricial con- 
■ twetiaft-oLaB-akar. There may bo considerable Btenosis without much dila¬ 
tation, the obstruction being compensated by hypertrophy of the muscular coats. 

In t hp apen nd group, due to atony of the muscular coats, we must distin- 
gui sh be tween instances in which the stomach fis simply enlarged and those 
with actual dilatation, conditions characterized by Ewald as megalogastria 
and gastrectasis respectively. The size of the stomach varies greatly in differ¬ 
ent individuals, and the maximum capacity of a normal organ Ewald places 
at about 1,600 cc. Measurements above this point indicate absolute dilatation. 

Atonic dilatation of the. stomach may result, from weakness of the coats, 
due to repeated overdistention or to chronic catarrh of the mucous membrane, 
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or to the general muscular debility which is associated with chronic wasting 
disorders of all sorts. The combination of chronic gastric catarrh with over¬ 
feeding and excessive drinking is one of the most fruitful sources of atonic 
dilatation, as pointed out by Naunyn. The condition is frequently seen in 
diabetics, in tire insane, and in beer-drinkers. In Germany this form is very 
common in men .employed in the breweries. Possibly, muscular weakness of 
the coats may result in some cases from disturbed innervation. Dilatation 
of the stomach is most frequent in middle-aged or elderly persons, but the 
condition is not uncommon in children, especially in association with rickets. 

Symptoms —«T n ainnir. .. dilaiaiinn there may be no symptoms whatever, 
even with a very greatly enlarged organ; more frequently there are the asso¬ 
ciated features of neurasthenia, e ntero ptosis. and nervous dyspepsia ji while in 
a third group there may be all the symptoms of pyloric obstruction—vomiting 
of enormous quantities, etc. There is no limit to the capacity of the organ 
in this condition. Gould and Pyle mention an instance in which the stomach 
held 70 pints 1 

The features of pyloric obstruction, from whatever cause, are usually very 
evident, fD yspeps ia is present in nearly all cases, and there art! feeliiigff'of 
-i distress and uneasiness in the region of the stomach. The patient may com- 
plain much of hunger and thirst and eat and drink freely. /.The most charac¬ 
teristic symptom is the vomiting at intervals of enormous quantities of liquid 
and of food, amounting'sometimes to four or more litres. The material is 
often of a dark-grayish color, with a characteristic sour odor due to the 
organic acids present, and contains mucus and remnants of food. On stand¬ 
ing it separates in fo thre e layers, the lowest consisting of food, the middle 
of a turbid, dark-gray fluid, and the uppermost of a brownish froth. The 
microscopical examination shows a large variety of bacteria, yeast fungi, and 
the sarcina ventrieuli. There may also be cherry stones, plum stones, and 
grape seeds. 

4>' The hydrochloric acid may be absent, diminished, normal, or in excess, 
depending upon the cause of the dilatation. The fermentation produces lactic, 
hutyiic, and, possibly, acetic .acid and various gases. 

In consequence of the small amount of fluid which passes from the stom¬ 
ach or is absorbed there are constipation, scanty urine, and extreme dryness 
of the ski n. The general nutrition of the patient suffers greatly; there, is loss 
of llesh~and strength, and in some cases the most extreme emaciation. The 
. gastrin tetany will be considered in the section on that disease. 

Physical Sign s. — Ijjgjwction .—»The .abdomen may be large amLpromi- 
nent, the greatest projection occurring below the navel in the standing posture. 
In some instances the outline of the distended stomach can be plainly seen, 
the small curvature a couple of inches below the ensiform cartilage, and the 
greater curvature passing obliquely from the tip of the tenth rib on the left 
side, toward the pubes, and then curving upward to the right costal margin. 
Too much stress can not be laid on the importance of inspection. Very often 
. the diagnosis may be made de visu. y Ac tive pe ristalsis may be seen in the 
dilated organ, the waves passing from left to right. Occasionally a nti-per i- 
stalsisjuay be seen. Incases of stricture, particularly of. hypertrophic, stenosis. 
as the perist altic wave reaches the pylorus, the jumor-like thickening .can 
someth;; 38 be distin ctly seen through the thin abdominal jbsJI. To. stimulate 
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the peristalsis the abdomen may be flipped with a wet towel. Inflation may 
be practised with carbonic-acid gas. A small teaspoonful of tartaric aeich 
dissolved in an ounce of water is first given, then a rather larger quantity oE 
bicarbonate of soda. In many cases, particularly in thin persons, the outline* 
of (the.dilated stomach stands out with great distinctness, and waves of peri¬ 
stalsis. are seen in it. * ' 

' iThc peristalsis, may be felt, and usually in stenosis the tumor 

is evident at the pylorus. The resistance of a dilated stomach is peculiar, 
and has been aptly compared to that of an,.ai r cushio n.Bimanual palpation 
elicits a splashing sound— clapotagc —which is, of course, not distinctive, as 
it can be obtained whenever there is much liquid and air in the organ. The 
splashing may be very loud, and the patient may produce it himself by sud¬ 
denly depressing the diaphragm, or it may Ik; readily obtained by shaking 
him,, I The gurgling of gas through the pylorus may be felt. 

Percwmo q.-t-The note is tympanitic over the greater portion of a dilated 
stomach; in the dependent part the note is flat. 1 n the upright position the 
percussion should be made from above downward, in the left parasternal line, 
until a change in resonance is reached. The line of this should be marked, 
and the patient examined in the recumbent position, when it will be found 
to have altered its level. When this is on a line with the navel or Inflow it, 
dilatation of the stomach may generally be assumed to exist, jThe fluid may 
be withdrawn from the stomach with a tube, and the dulness so made to 
disappear, or it may be increased by pouring in more fluid. In cases of doubt 
thq organ should be artificially distended with carbonic-acid gas in the manner 
described above. The most accurate method of determining the size of the 
st omach is by inflation through a stomach-tube with a Davidson’s syringe. 
Pacanowski has shown tliat the greatest vertical diameter of gastric resonance 
in the normal stomach varies from 10 to 14 cm. in the male and is about 10 
cm. in the female. 

Ausc ultation .—The clapotagc orisu ccuss ion can be obtained readily. Fre¬ 
quently a 'curious sizzling sound is present, not unlike that heard when 
the ear is placed over a soda-water bottle when first opened. It can be heard 
naturally, and is usually evident when the artificial gas is being generated. 
The -heart sounds may sometimes be transmitted with great clearness and 
with a metallic quality. 

Mensuration may be used by passing a hard sound into the stomach until 
the greater curvature is reached. Normally it rarely passes more than GO era., 
measured from the teeth, but in cases of dilatation it may pass as much 
as 70 cm. 

Diagnosis.—The diagnosis can usually be made without much difficulty. 
I would like to emphasize again then great value of inspection, particularly 
in combination withanflation of the stomach with carbonic-acid gas. Curious 
errors, however, are on record, one of the most remarkable of which was the 
confounding of dilated stomach with an ovar ian cyst; even after tapping anc 
the removal of portions of food and fruit seeds, abdominal section was per¬ 
formed and the dilated stomach opened. The diagnosis of ascites has beei 
m ade and the abdomen opened. The^prognosis depends upon the cause; l 
is goocLin simple atony, bad in cancerous stricture, fairly good in simpl 
stricture, from whatever cause. 
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Treatment.—In. the cases duo to tttonyjqi£i;fuI ,rcgiilj*tifta..oX the dq ffintiH W 
proper treatment cif the associated cuiarrh will suffice lo effect a cure. 2.S&&- " 
nine, ergot, and iron arc recommended. < Washing out the stomach .is of .great 
service, though we do not see such striking and immediate results in this 
form. In cases of mechanical obstruction the stomach should be emptied and 
thoroughly washed, either with warm water or with an antiseptic solution. 
We accomplish in this way three important, things: AVe remove the weight, 
which helps to distend the organ;.we remove the mucus and the stagnating 
and fermenting material which irritates and inflames the stomach and im¬ 
pedes digestion; and, we cleanse the inner surface of the organ by the appli¬ 
cation of water and medicinal substances. The patient can usually be taught 
to wash out his own stomach, and in a case of dilatation from simple stricture 
I have known the practice to be followed daily for three years with great 
benefit. The rapid reduction in the size of the stomach is often remarkable, 
the vomiting ceases, the food is taken readily, and in many cases the general 
nutrition improves rapidly. As a rule, once a day is sufficient, and it may 
be practised either thfe first thing in the morning or before going to bed." So 
soon as tha fermentative processes have been checked lukewarm water alone 
sh ould he used 

The food should be taken -in small quantities at frequent intervals, and 
should consist of scraped beef, Leube’s beef solution, and tender meats of ail 
Borts. Fatty_s.nd .starchy articles of diet are to be avoided. Liquids, should 
be taken sparingly. 

Surgery should be resorted to early in cases of organic stricture; in atonic 
dilatation, after all other measures have been given a thorough trial, gastro¬ 
enterostomy may be advised. 

IV. THE PEPTIC ULCER, GASTRIC AND DUODENAL. 

The round, perforating, simple or peptic ulcer is usually single, and 
occurs in the stomach and in the duodenum as far as the papilla. All post¬ 
mortem statistics show a great preponderance of the gastric ulcer, but the 
enormous experience of surgeons lias taught ns that in more tlian fifty per 
cent of the clinical cases the ulcer is outside the pyloric ring. 

Erosions.—Small abrasions of the mucosa—2 to 4 mm.—usually multiple, 
are common, extending half-way or quite through the layer. They are often 
called hemorrhagic erosions from their blood-stained appearance. They are 
I met wi t h in the new-born,£in cachectic states in ehildrcid-dn ch ronic heart, and 
i qrterial .disease^fti qirrhosis of the liver, etc. Of no clinical importance, as a 
"rule, occasionally an acute hemorrhagic erosion of quite small size opens a 
iajge artery, and the patient bleeds to death. There is no difference between 
this condition and the acute form of the gastric ulcer. 

In many cases of£chronic .dyspepsia s mall fragments of the mucosa are 
washed put by the stomach tube, and Einhom thinks that this may be a special 
form characterized by pains, dyspepsia, and weakness. 

In certainjacute infections with the pneumococcus (Dieulafoy) and septic 
organisms there may be haemorrhagic erosions, which occasionally prove fatal 
^.iismatemesis. 

And, lastly, it is jprobable that the post-operative hcematemesis, slight or 
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'tSrfS, may be due to these erosions. The French have described them as if 
jflngfatr to operations for appendicitis ( vomito-ncgro appendiculaire ), but 
revive had many eases after all sorts of abdominal operations. It is prdB- 
ible that the slight gastric haemorrhages which occur in connection with the 
hrobbing aorta in neurotic women are due to these erosions. 

Etiology of Peptic Ulcer.— Incidence .—It is more comnjon in. Great Brit- 
linjmyLon .the Continent than in America. There were 3.2 per cent in Edin¬ 
burgh (Bramwell), 0.74 per cent in London (Fenwick), 1.33 per cent in 
Berlin, and 0.57 per cent among 161,589 medical admissions in America 
(Campbell Howard). It is more common in the northeastern section of the 
United States—1.74 per cent, Massachusetts General Hospital (Greenough 
and Joslin), 0.18 per cent in fifteen years at the Johns Hopkins Hospital in 
all services among a total admission of 41,378 (Campbell Howard). Among 
10,841 post modems in the United States and Canada there were only 114 
cases of ulcer—1.32 per cent, against 5 per cent on the Continent and 4.2 


per cent jn London. 

Sex ,—Of 1,699 cases collected from hospital statistics by W. H. Welch 
and examined post mortem, 10 per cent were in males and 60 per cent were 
injgmales. In 83 cases (J. n. TI.) there were 48 males and 28 females—in 
striking contrast to the Massachusetts General Hospital figures, 5 females to 
1 male. Jiecent surgical statistics show a preponderance of males. 

Age .— Ip f('iu:il i-K the largest number of cases occurred between fifteen and 
twenty-five; in males between forty and fifty, in our series. It may occur in 
old people. E. G. Cutler has studied a series of 29 cases in children. In 6 
the symptoms came on immediately after birth. There were 8 cases under 
seven years of age, and 9 between eight and thirteen. 

. Heredity appears to play a part in some cases (Dresclifeld). 

Occupation .—It was impossible in our series to say that occupation had 
any influence. Among women, chlorotic, dyspeptic servant girls seem very 
prone. Shoemakers aie thought to be specially liable. It appears relatively 
more common in the hospital classes. 

Trauma .—Ulcers have been known to follow a blow in the region of the 
stomach. There was a history of injmy in 7 cases in our series. 

Associated Diseases— Anamiia and chlorosis predispose strongly to gastric 
ulcer, particularly in women and in association with menstrual disorders. A 
very considerable number of nil caseR of gastric ulcer occur in chlorotic girls. 
It has been found also in connection with disease of the heart, arterio-sclerosis, 
and disease of the liver. The tuberculous and syphilitic ulcers of the stomach 


have already been considered. ,, 

Burns. —The. duodenal ulcer may follow largc_Bupertwuit burns, i erry 
and Shaw found it in five of one hundred and forty-nine autopsi.es in cases of 


burns of the skin. . , . . 

Morbid Anatomy and Pathology.—Ninety per cent of gastric «j<‘ er8 to 
lie found at the pyloric end; ngarli^ajl duodeual ulcers are m the first;o 
ascending portion, and more than one-half extend up o 01 wi 
fourths of an inch of ..the pylorus, while twenty per cent involve the margin 
of the OTloiie ring (Mayo). It may not he easy on the operating table tc 
distinguish between an ulcer of the duodenum and that of the.“ ch > J 
Mayo says that the position of the pyloric vein gives the exact location. Mul- 
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tiple ulcers may occur, 8.a per cent in Mayo’s series. From 5 to 34 have 
been found. In the stomach post-mortem statistics (Welch) give in 793 
cases, 288 on the lesser curvature, 235 on the posterior wall, 69 on the ante¬ 
rior wall, 95 at the pylorus, 50 at the cardia, 29 at the fundus, and 27 on 
the greater curvature. 

The acute ulver is usually small, punched out, the edges clcan-cut, the floor 
smooth, and the peritoneal surface not thickened .) The chronic ulcer is of 
larger size, the margin s are no longer sharp, the edges are indurated, and the 
border is sinuous. It may reach an enormous size, as in the one repprted by 
I’eabody, which measured 19 by 10 cm. and involved all of the lesser curva¬ 
ture and spread over a large part of the anterior and posterior walls. The 
sides arc often terraced. The floor is formed cither by the submucosa, by the 
mugcnlar layers, or, not infrequently, by the neighboring organs, to which the 
stomach has become attached. In the healing of the ulcer, if the mucosa is 
alone involved, the granulation tissue grows from the edges and the floor and 
the newly formed tissue gradually contracts and unites the margins, leaving 
a smooth scar. In larger ulcers which have become deep and involved the 
muscular coat, the cicatricial contraction may cause serious changes, the most 
important of which is narrowing of the pyloric orifice and consequent dila¬ 
tation of the stomach. In the case of a girdle ulcer, hour-glass contraction 
of the stomach may be produced. Large ulcers persist for years without any 
attempt at healing. 

Among the more serious changes which may proceed in an ulcer are the 
following: 

Perforation. —This occurred in 28.1 per cent of 1,871 cases collected by 
Musser. In some series (Mayo’s) duodenal perforation is the more common. 
Of 272 cases of duodenal ulcer in Mayo’s series (to June 1, 1908), perforation 
was found sixty-six times, 16 acute, 13 subacute with abscess, and 37 chronic 
and protected. Perforation of the anterior wall of tho stomach usually excites 
an acute peritonitis. Oh the posterior wall the ulcer penetrates directly into the 
lesser peritoneal cavity, in which case it may produce ah air-containing abscess 
with the symptoms of the condition known as/subphrenie pyopneumothorax. 
In rare instances adhesions and a gnstroentancous fistula form, usually in the 
umbilical region. - Fistulous communication with the colon may also occur, 
or a.gastroduodenal fistula. The pericardium may be perforated, and even 
the left ventricle. Perforation into the pleura may also occur. It is to be 
noted that general emphysema of the subcutaneous tissues occasionally follows 
perforation of a gastric ulcer. 

Erosion of Blood-vessels. —In both forms of ulcer liannorrhage occurs, in 
8.1 per cent of Musser’s series of 1,871 cases. In Moynilmn’s 114 cases of 
duodenal ulcer, hamiorrliage occurred in 41. It is more common in the chronic 
form. Ulcers on the posterior wall may erode the splenic artery, but perhaps 
more frequently the bleeding proceeds from the artery of the lesser curvature. 
In the case of duodenal ulcer the pancreaticoduodenal artery may be eroded or 
(as in one of my cases) fatal lucmorrhagc may result from the opening of the 
hepatic artery^or more rarely the portal vein. Interesting changes occur in the 
vessels. Embolism of the artery supplying the ulcerated region has been met 
with in several cases; in others diffuse endarteritis. Small aneurisms have 
beem found in the floor of the ulcers by Douglas Powell, Welch, and others. 
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A rare event is emphysema of the sub-peritoneal tissue, which may Ik- very 
extensive and even pass on to the posterior mediastinum. Jurgensen ascribes 
it to entrance of air into the veins, but Welch thinks it represents an invasion 
with the gas bacillus. 

Cioatkizatiox. —Superficial ulcers often heal without leaving any serious 
damage. Stenosis of the pyloric orifice not infrequently follows the healing 
of an.ulcer in its neighborhood. In other instances the large annular ulcer 
may cause in its cicatrization an hour-glass contraction of the stomach. The 
adhesion of the ulcer to neighboring parts may subsequently be the cause 
of Jauch pain. The parts of the mucosa in the neighborhood of the ulcer 
frequently show signs of chronic gastritis. 

Pehigabtmc Adhesions.— The condition is common, as high as 5 per 
cent of postmortem records. It follows ulcer, lesions of the gall-bladder, 
•pancreatic disease, syphilitic disease of the liver, and chronic tuberculosis. 
In some instances the lesions are quite extensive, and the condition has been 
called plastic perigastritis. It, may be associated, too, with hypertrophic thick¬ 
ening of the coats of the stomach and with chronic plastic peritonitis. In 
some instances the pylorus may be narrow/*! as a rcsidt of the adhesions, or 
a sort of hour-glass stomach may he produced, or the motility of the organ 
is interfered with. Mayo ltobson in 189.1 called attention to this condition. 
As Hale White has pointed out, pain is the most constant feature in this con¬ 
dition, and it may simulate that of gastric ulcer or of hyperacidity, and may 
lie present constantly or at intervals. It is much influenced by posture and 
usually relieved by pressure. I/oeal tenderness is present in a majority of 
instances. The cases are chronic, the general health is but slightly interfered 
with, and there are not, as a rule, signs of gastric dilatation. A definite tumor 
may be present about the region of the pylorus. K P. Patou has collected 
42 cases on which operation has been performed, apparently in a majority of 
the cases with benefit. 

Mode of Okigin. —The mode of origin is unknown. The anatomical basis 
is an interference with the blood supply in a limited area of the mucosa, at¬ 
tributed to embolism, thrombosis, or spasm of the vessels. As the arteries of 
the stomach are not end vessels, simple obstruction can not account for it. 
Trophic influences, bacterial necrosis of the mucosa, spasm of the muscular 
coat in limited areas, etc., are among the hypotheses which have been ad¬ 
vanced. The erosion is effected by the gastric juice, and the healing is prob¬ 
ably retarded by its high grade of acidity. 

The duodenal^ ulcer has an identical origin. A few cases of acute ulcer 
have a curious relation with superficial bums. Bardeen’s researches upon 
the necroses in the viscera following extensive bums throw an important light 
upon these cases, showing especially how the gastro-intestinal mucous mem¬ 
brane is implicated in the toxic effects. 

The jejunal peptic ulcer, of which more than 30 cases have been recorded, 
is a very serious sequel of gastro-enterostomy. 

Symptoms,—The condition may be latent and only met with accidentally, 
post mortem. The first, symptoms may be those of /perforation. In other 
cases again, for months and years, the patient has /had dyspepsia, and the 
ulcer may not have been suspected until the occurrence of a sudden hremor- i 
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Dyspepsia may be slight and trifling o, of a most aggravated character. 
In a considerable proportion of all eases nausea and eriraifmg.-occur, itje 
latter not for two or more hours after eating. The vomitus usually contains 
a large amount of hydrochloric acid. 

Hemorrhage is present in at least one-third of all eases. It may he 
latent (occult). A patient may feel faint and turn pale and sweat; the next 
day the stools may lie tarry from the blood that has passed into the small 
bowel. These concealed liaimorrhages arc more often small, and the blood 
is not readily seen in the vomitus or stools. Wehey’s jes t may be tried; the 
fluid to be examined is mixed with 2 or 3 cc. of glacial acetic acid, and then 
-shaken with sulphuric ether. If blood be present the ethereal extract has a 
Tokay wine-like color. Meat should not be eaten for a few days before the test 
is made. These small, latent hiemorrhages may cause a slowly progressive 
anasmia. More commonly the bleeding is profuse, and the blood may be in 
such quantities and brought up so quickly that it is fluid, bright red in color, 
and quite unaltered. When it remains for some time in the stomach and is 
mixed with food it may be greatly changed, but the vomiting of a large quan¬ 
tity of unaltered blood is very characteristic of ulcer. As a rule, there are 
only one or two attacks; in our series 7 cases had one haunorrhage, 7 two, 11 
three, 1 four, and 15 many (Howard). Profuse bleedings may occur at inter¬ 
vals for many years. Death may follow directly. From 16 to 18 per cent of 
the fatal cases are due to it (S. and W. Fenwick). 

The immediate effect of the haunorrliage is a severe anaemia, from which 
*it may take months to rally; slight fever is common. Eare and-nntoward 
effects are convulsions, sometimes onlv the usual convulsions of extreme cere- 
rar anasmia from which recovery takes place, or they may precede a hemi¬ 
plegia, due jprobably to thrombosis. 

Amaurosis may follow the haemorrhage, and unfortunately may be perma¬ 
nent, and is due to degeneration of the retinal ganglion cells, or to a throm¬ 
bosis of the cerebral arteries or veins. 

«EAlxV is perhaps the most constant and distinctive feature of ulcer. It 
varies greatly in character; it may be only a gnawing or burning sensation, 
which is particularly felt when the stomach is empty, and is relieved by taking 
food, but the more characteristic form comes on in paroxysms of the most 
intense gastralgia, in which the pain is not only felt in the epigastrium, but 
radiates to the back and to the sides. In many cases the two points of epi- 
gastrjc pain and dorsal pain,-about the level of the tenth dorsal vertebra, are 
very well marked. These attacks are most frequently induced by taking food, 
and they may recur at a variable period after eating, sometimes within fifteen 
or twenty minutes, at others as late as two or throe hours. It is usually stated 
that when the ulcer is near the cardia the pain is apt to set in earlier, but 
there is no certainty on this point. In some cases it comes on in the early 
morning hours. The attacks may occur at intervals with great intensity for 
weeks or months at a time, so that the patient constantly requires morphia, 
then again they may disappear entirely for a prolonged period. In the attack 
the p°%)t i(ji umudly bent forwar d, and findg relief -from pressure-over the 
epigastr&jegipn; one patient during the attack would lean over the back of 
a chair; another would lie flat on the floor, with a hard pillow under the 
abdomen. Pressure is, as a rule, grateful. It has been thought that the 
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posture assumed during the attack would indicate the site of the ulcer, but 
this is very doubtful. 

i ^EsSBBB&SSft on pressure is a common symptom in ulcer, and patients 
year the waist-band very low. Pressure should be made with great care, as 
•upture of an ulcer is said to have been induced by careless manipulation. 

iu bid ulcers with thickened bases an indurated mass can usually be felt 
in the neighborhood of the pylorus. 

.Qjj> e nexal symptoms, loss of weight results from the prolonged dyspepsia, 
rat it.rarely, except in association with cicatricial stenosis of the pylorus, 
'eaches the high grade met with in cancer. The atutmia may be extreme, and 
n one case of duodenal ulcer, which I examined, the blood-count was as low 
as 700,000 per c. mm. Of 11 cases in my wards in which blood-counts were 
made, tho lowest was 1,902,000 per c. mm. There are instances, such as the 
one reported by Pepper and Griffith, in which the extreme amentia can not 
be explained by the occurrence of haemorrhage. In a few instances polyeythse¬ 
nna is present, even after a liannorrhagc, due to concentration of the blood 
and possibly associated dilatation of the stomach. In a few eases parotitis 
occurs, with the perforation sometimes, or after a haemorrhage. In one of 
my cases there was a remarkable pigmentation of the face and of the axillary 

folds. 

Perforation. —This occurred in 28.1 per cent of Husscr’s series. The 
acute, perforating form is much more common in women than in men. The 
symptoms.are those of perforative peritonitis. Particular attention must be 
given to this accident since it has come so successfully within the sphere of the' 
surgeon. As already mentioned, perforation may take place either into the 
lesser peritonaunn or into the general peritoneal cavity, in both of which cases 
operation is indicated; in rare instances the ulcer may perforate the peri¬ 
cardium. This was the case in 10 of 28 cases in which the diaphragm was 
perforated (Pick). 

Localized, more frequently subphrcnic, abscess may follow perforation. 

UhjN k.—A lbumin is occasionally present; in 14 of our series with dilata¬ 
tion of Hie stomach. Indican may be present. Acetone and diacetic acid 
(with syncopal attacks) have been described by Dreschfcld. 

Hour-glass stomach most frequently results from the cicatrization of 
an ulcer. In a few cases it is congenital. The symptoms, fairly character¬ 
istic, are thus given by Moynilian: 

(1) In washing out the stomach part of the fluid is lost. ( 2 ) If thfi,stom- 
a ch is washed clean, a sudden reappearance of stomach contents may take 
place. Paradoxical dilatation ” when the stomach has apparently been 

emptied, a splashing sound may be elicited by palpation of the pyloric seg¬ 
ment.* ( 4 ) After distending the stomach, a change in tlic position of the 
distention tumor may be seen in some cases. (5) Gushing, bubbling, or 
sizzling sounds are heard on dilatation with carbon dioxide at a point distinct 
from the pylorus. (C) In some cases, when both parts are dilated, two tumors 
with a notch or sulcus between are apparent to sight or touch. 

Prognotil.—In all statistics the acute and chr onic ulcer have been consid¬ 
ered together. T he forme r is more amenable to medical treatment, but grave 
complications may occur even before the digestive symptoms have been very 
pronounced. T i*e chr on ic ulcer may. last for years—twelve, eighteen, or^ even 
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tw enty—w ifr infprvnla at.ftnnA With The all-important point in the prog¬ 
nosis relates to the question of medical or surgical treatment—which gives the 
best results ? So f ar m figures mnnt. the ? v Hy pt ; vft st udy of Musser fasors.tbe 
former. 12.4 per cent mortality against 20 per cent for the latter. This for 
simple cases including complications. In private practice many series of eases 
have not a mortality above G per cent. The mortality of the chronic peptic 
ulcer in the hands of such experts as the Mayos and Moynihan is very low. 
.In 311 gaatayajunnatomies for ulcer of the stomach and duodenum the mor¬ 
tality was less than 1 per cent, and only three patients required a secondary 
operation (Mayo’s). Of Moynihan’s cases of duodenal ulcer, 114 in number 
(exclusive of perforation), there were only two deaths. The end results of 
gastro-enterostomy for the chronic ulcer appear to be excellent. 

Diagnosis.—The acute non-indurated ulcer may cause very few symptoms 
—nothing bcyondl ordinary dyspepsia with pain. Examination of the stomach 
contents shows an increase in the free HC1. Hannatcmesis may be the first 
symptom of moment. This group of cases is seen chiefly in young girls, and 
appears to be much more common in England than in the United States. A 
condition which may be confounded with it is gaslrorrlicxis, described by Hale 
White. The stomach symptoms are marked, the bleeding may be profuse, but 
post mortem or at operation no ulcer is found. Of course very careful inspec¬ 
tion must be made, as fatal bleeding may come from a very small erosion. 
The symptoms of non-indurated mucous ulcer yield to a few months’ medical 
treatment. 

Fromjgastralgia,-jdyepepsia, and.Jiyperchlorliydria the diagnosis of the 
chronic, indurated peptic ulcer is very difficult; in many of those conditions, 
indeed, surgeons have shown clearly that the symptoms are due to an ulcer. 
That the brothers Mayo should have operated (to June 1,1908) on 272 cases of 
duodenal ulcer (as many almost as have been reported in the whole literature) 
irfd that Moynihan should have had to .Tune, 1908, 174 cases, indicates that we 
physicians have been napping, and that what the modern “ gastro-entcrolo- 
gist ” needs is a prolonged course of study at such surgical clinics as Rochester 
(Minnesota) or Leeds. It is not as if there were any possibility of mistake, as 
these are men whose ways and work are known, to all. More particularly is 
the diagnosis of duodenal ulcer important since its relative frequency has been 
lemonstrated^ The following account condensed from Moynihan is a picture of 
lyperchlorhydria plus in the severe cases the hajmatemesis or melama. After 
‘ofid.the patient is free from pain and the hour or two following a meal is the 
jest time in th^jlay. Varying from one and a half to four hours after the 
neal, a sense of uneasiness is noticed in the upper part of the abdomen. A 
raming, gnawing sensation develops with a hitter taste in the month and eruc¬ 
tations of food or gas.sTTlic pain, which gradually increases, may be relieved 
by belching, or by pressure. As it increases in severity, it strikes through to 
thgjback, to the right of the middle line, and it may radiate round the right 
side of the chesti- P atients discove r for themselves that, food .relievjga.jbg,jain, 
and many carry n* biscnitih their pockets, or take milk, a dose of an alkaline 
medicine, or some form of’food as soon as the uneasiness develops j "it will 
often be found that a patient names certain hours as those at which the pain 
is noticed, 11 A.M., 4. p.u., or 2 a.m. These are all a few hours after food. 
Many patients wake up, after a short sleep, with an intense gnawing pain in 
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of the stomach; and they may keep a few biscuits, or some broad and 
pj^bCtex* or a glass of milk at the bedside, so that, on waking, the food is taken to 
^relieve the pain. The pain may be more severe, in fact, indistinguishable from 
ajnM form off h epatic colic, coming on two or three hours after food, as a 
“ colic ” or a “ spasnn^Xs the pain comes on at a time when the patient begins 
to feel hungry for his next meal, the term “ hunger-jjaiaJ’ seems appropriate. 
A feeling of flatulent distention in the epigastrium is often very distressing; 
some patients describe it ns the most intolerable of all their symptoms. The 
appetite is generally good, if stenosis has not developed. It is not unusual for 
a .patient to say: “I’ve a good appetite, I can take anything, and I never 
vomit. ” After a time, a few weeks, a month or two, the symptoms may gradu¬ 
ally improve, and even disappear, to reassert themselves after a longer or 
shorter interval. In the intervals of these attacks, he may be perfectly well, 
enjoy food, and gain weight. Vomiting is an infrequent symptom of duodenal 
ulceration, it comes as a constant symptom only when stenosis is present. Ex¬ 
amination of the surface of the abdomen will generally reveal a tender area 
a little above and slightly to the right of the umbilicus. The most Berious of 
the symptoms, which result from duodenal ulceration, is hiemorrhage, which 
may be manifest as litematemesis or meliena alone. In nearly 40 per cent of 
the cases ulcer of the stomach also is present, and in such the pain comes 
earlier after food and the tenderness on pressure is higher and to the left. 

The experience of surgeons has taught us that a number of cases in which 
the pains were regarded as gastralgia have in reality been due to gall-stones, 
with which, as is now well known, jaundice is not necessarily connected. 

Treatment.—Post-mortem observations show that a very large number of 
ulcers heal completely, but the process is slow and tedious, often requiring 
months, or, in severe cases, years. The following are the important points 
in treatment: 

(o) Absolute rest in bed. 

(b) A carefully and systematically regulated diet. While theoretically 
it is better to give the stomach complete rest by rectal-feeding, yet in prac¬ 
tice this strict limitation is not found satisfactory. T he food shou ld-.be 
bland, ea&Oy-digeaied, and given at stated intervals. The following dietary 
will be found useful: At 8 a. m. give 200 cc. of Leube’s beef solution; at 
12 m., 300 ce. of milk gruel or peptonized milk. The gruel should be made 
with ordinary flour or arrowroot, and is mixed with an equal quantity of 
milk. If necessary it may be peptonized. Buttermilk is very well borne 
by these patients. At 4 p. M. the beef solution again, and at 8 p. M. the milk 
gruel or the buttermilk. 

The stomach in some cases is so irritable that the smallest amount of 
food is not well borne. In such caseBilavage may be practised, if necessary, 
every morning, wit h mildl y alkaline water, after which .the beef Boluti2fi_is 
given end the f ading sup plemented by the rectal injections. Ill effects rarely 
follow the careful use of the stomach tube in gastric ulcer. There are some 
eases which do well from the outset on a milk diet, given at regular intervals, 
3 or 4 ounces every two hours. When milk is not well borne egg albututn 
m ay be subst ituted, or the whites of eight eggs may be alternated with Lewie's 
beef solution. At the end of a month, if the condition has unpro ffiSyl 6 
patient may be allowed scrap ed be ef or young-chicken, perfectly 
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bread, and farinaceous puddings made with milk and eggs. Local applica¬ 
tions,ysitch as warm fomentations, over the abdomen are very useful. The 
patient should be told that the treatment will take at least three months, pu d 
for the greater portion of the time he should be in bed. ■ 

(c) .Medicinal measures are of very little value in gastric ulcer, and. the 
remedies employed probably do not benefit the ulcer, but the gastric catarrh. 
The Carlsbad salts are warmly recommended by von Ziemssen. The artificial''' 
preparation (sulphate of sodium, 50 parts; bicnrlxmate of sodium, (i; chloride' 

■ ’df Sodium, 3) may he substituted, of which a teaspoonful is taken every morn- 
% Bismuth, in doses of 30 to CO grains three times a day, and nitrate of 
-|Uver may be given, but they influence the associated conditions rather than 
1;he ulcer. 

J The pain, if severe, requires opium. Unless the gastralgia is intense mor- 
" phia should not be given hypodermically, as there is a very serious danger 
in these cases of establishing the morphia habit. Doses of an eighth of a 
grain, with the bicarbonate of soda and bismuth, will allay the mild attacks, 
but the very severe ones require the hypodermic injection of a quarter or often 
Jialf a grain. Antipyrin and antifebrin may be tried, but, as a rule, are quite 
ineffectual. In the milder "attacks Hoffman’s anodyne, or 20 or 30 drops of 
spirits of chloroform, or the spirits of camphor will give relief. Countcr- 
t irritation over the stomach with mustard or cantharides is often useful. 

When the stomach is irritable, the patient should be fed per rectum. 
He will sometimes retain food which is passed into the stomach through the 
tube, and Leube’s beef solution or milk may be given in this way. Cracked 
ice, chloroform, oxalate of cerium, bismuth, hydrocyanic acid, and ingluvin 
>fnay be tried. When haanorrhage occurs the patient should be put under 
the (influence of opium as rapidly as possible. No attempt should be made 
/<t 9 f check tlie haemorrhage by administering medicines by the mouth; as the 
profuse bleeding is always from an eroded artery, frequently from one of 
considerable size, it is doubtful if acetate of lead, tannic and gallic acids,, and 
the usual remedies have the slightest influence. The essential point is to 
> give re st, which is best obtained by opium. Ergotin may be administered 
hypodermically in two-grain doses. Nothing should be given bv the mo uth 
except small quantities of ice. In profuse bleeding alligature may be applied 
around a leg, or a leg and arm. Not infrequently the loss of blood is so great 
that the patient faints. A fatal result is not, however, very common from 
haemorrhage. ^T ransfu sion,.direct froiu~artery. io vein by Crile’s method, may 
be necessary, or the;subcutaneous iufusioa_o£ saline solution. 

The patients usually recover rapidly from the haunorrhage and require 
i ron in full doses, which may, if necessary, be given hypodermically. 

Tou rgical i nterference is indicated: (1) In the chronic indurated ulcer. 
Experience has shown that after gastro-enterostomy the ulcer heals rapidly, 
and in some cases the ulcer itself may be located; (Jt> in jdl jeases whgaJtlie 
ulcer has caused mechanical interferences with, the passage of'the gastric con¬ 
tents; (3) ijutll cases associated with recurring hsemorrhages. In young girls 
the single severe attack of htematemesis may be a simple gastrorrhexis, or from 
a simple ulcer that heals readily, but in men severe hasmatemesis is almost 
always from the chronic ulcer. (4) In the perigastric adhesions after chronic 
ul cer oper ation’iajametimes helpful. 
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/In the present state of our knowledge it is not easy to determine tlio limits 
medical and surgical practice in the treatment of peptic ulcer. The old 
'statistics are not of much avail, since it is quite clear that scores of cases have 
beejl masquerading under the names of hyperchlorhydria, acid dyspepsia, and 
so forth. Tie simple non-indurated ulcer is, in the majority of cases, a medi- 
ca^disease. A chronic indurated form is best treated surgically. It is not 
•always easy to say when a given case ceases to be medical. Much will depend 
tin the technical skill available. Gastro-cntorostomy is not in all hands a sim¬ 
ple affair, and while the chronic ulcer is slow and hard to heal, and has many 
possibilities for evil, it is not a killing disease. 

V. CANCER OF THE STOMACH. 

Etiology. — Incidence. —In an analysis of 30,000 cases of cancer, W. II. 
Welch found the stomach involved in 21.4 per cent, this organ thus standing 
next to the uterus in order of frequency. Among 8,404 cases admitted to my 
wards, there were 150 cases of cancer of the stomach. There were 39 cases 
among the first 1,000 autopsies in the post-mortem room of the Johns Hopkins 
Hospital. The disease is more common in some countries. Figures indicate 
that cancer of the stomach, as of other organs, is increasing in frequency. 

Sax.—T. McOrao has analyzed 150 cases from my wards and found that 
there were 120 males and 21 females. Welch gives the ratio ns 5 to 4. 

Age. — ()r~i)ur 150 cases the ages were as follows: Between twenty and 
thirty, 6; from thirty to forty, 17; forty to fifty, 38; fifty to sixty, 49; sixty 
to seventy, 36; seventy to eighty, 1. Fifty-eight per cent occurred between 
the ages of forty and sixty. ()t the G cases occurring under tho thirtieth 
year) the youngest was twenty-two. Of the large number of cases analyzed 
by Welch, three-fourths occurred between the fortieth and seventieth years. 
Congenital cancer of the stomach has been described, and cases have been met 
with in children. 

Roes .—Among our 150 cases, 131 were white; 19 were negroes. 

Heredity. —Of the 150 cases in only 11 was there a positive history of 
cancer'uTIhe family. In some families, as the Bonapartes, the disease seems 
to prevail. In our scries a very much larger number—38—had a family 
history of tuberculosis. 

Previous Diseases, Habits, ele.-i A history .of dyspepsia was present in 
only 33 cases; of these, 17 had had attacks at intervals, 11 had had chronic 
.-stomach trouble, and 5 had had dyspepsia for one or two years before the 
symptoms of cancer developed. Napoleon, discussing this interesting point 
with his physician Aulommarehi, said that he had always had a stomach of 
iron and. felt no inconvenience until the onset of what proved to be jhis 
fatal illness. 

2 Alcoho l. —Seyenty-sevcn of our patients had used it regularly, 65 of these 
rfoderately (?), 8 excessively. Trauma. —Only one case gave a positive his¬ 
tory. In one case the cancer followed rapidly upon a blow on tho stomach, 
and the patient lost sixty pounds in weight in three months. - GasJnQ..JJlcer. 
—Four cases gave a history pointing to ulcer, but there was no instance of 
'ulcus carcinomatosum among the autopsies. . 

t Mental wor ry and strain wcrejjiven occasionally as causea jn tiig filness. 
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Morbid Anatomy. —The most common varieties of gastric cancer are the 
> adeno-carcinoma and therencephaloid or me dullary .car¬ 

cinoma ; next in frequency i sr- scirrho us, and then c olloid canc er. With 
reference to the situation of the tumor, Welch analyzed 1,300 cases, in 
which the distribution was as follows: Pyloric region. 791; LessfiLCurvature, 
148; cardia, 10-$; posterior wall, 68; the whole or greater part of the 
stomach, 61; multiple tumors, 45; greater curvature, 34; anterior wall, 30; 
fundus, 19. 

rid The medullary cancer occurs in soft masses, which i^olve all the coats 
of the stomach and usually ulcerate early. The tumor may form villous 
projections or cauliflower-like outgrowths. It is soft, grayish white in colQ.r, 
and contains much blood. Microscopically it shows a scanty stroma, cnclositfjj 
alveoli which contain irregular polyhedral and cylindrical enlist yj fl't|e cylin - 
drjsataM epithelioma may also form large irregular masses, hut the con¬ 
sistence is usually tinner, particularly at the edges of the cancerous .ulcers. 
Microscopically the section shows elongated tubular spaces tilled with col¬ 
umnar epithelium, and the intervening stroma is abundant. Cysts arc not 
uncommon in this form. - The_8cirrhoii8 variety is characterized by great hard¬ 
ness, due to the abundance of the stroma and the limited amount of alveolar 
structures. It is seen most frequently at the pylorus, where it is a common 
cause of stenosis. It may be combined with the medullary form. It may 
be diffuse, involving all parts of the organ, and leading to a condition which 
can not be recognized macroscopically from cirrhosis. This form has also 
been seen in the stomach secondary to cancer of the ovaries. In connection 
with the diffuse carcinomatosis there may be simultaneous involvement of tho 
small and large intestines, as in the three remarkable cases reported by Nut- 
tall and Emanuel. .. Thc..colloid cancer is peculiar in its wide-spread invasion 
of all the coats. It also spreads with greater frequency to the neighboring 
parts, and it occasionally causes extensive secondary growths of the same 
nature in other organs. The appearance on section is very distinctive, and 
even with tho naked eye large alveoli can be seen filled with the translucent 
colloid material. The. , term, alveolar cancer, is often applied to this form. 
Ulceration is not constantly present, and there are instances in which, with 
most extensive disease, digestion has been but slightly disturbed. There is a 
specimen in the Warren Museum, at the Harvard Medical School, of the most 
wide-spread colloid cancer, in which the stomach contained after death large 
pieces of undigested beef-steak. 

SggqNBABY Cancer of the Stomach. —Of 37 cases collected by Welch, 
17 were secondary to cancer of the breast. Among the first 1,000 autopsies at 
the Johns Hopkins Hospital there were 3 cases of secondary cancer. 

Changes in the Stomach. — Qanc er at the cardia is usually associated 
with wasting of the organ and reduction in its size. The oesophagus above the 
obstruction may be greatly dilated. On the other hand, annular cancer at 
the pylorus causes stenosis with great dilatation of the organ. In a few rare 
instances the pylorus has been extremely narrowed without any increase in 
the size of the stomach. ?, In diffuse scirrhous cancer the stomach may be very 
greatly thickened and contracted. It may be displaced or altered in shape 
by the weight of the tumor, particularly in cancer of the pylorus; in such 
cases it has been found in every region of the abdomen, and even in the true 
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pelvis. The mobility of the tumors is at times extraordinary and very de¬ 
finitive, and they may be pushed into the right hypochondrium or into the 
splenic region, entirely beneath the ribs. Adhesions very frequently occur, 
particularly to the colon, the liver, and the anterior abdominal wall. 

Secondary cancerous growths in other organs are very frequent, as shown 
by the following analysis by Welch of 1,574 cases: Metastasis occurred in the 
lymphatic glands in 551; in tho liver in 475; in the peritoneum, omentum, 
and intestine in 357; in the pancreas in 122; in the pleura and lung in !) 8 ; 
in the spleen in 8 n; in the brain and meninges in 9; in other parts in 92. 
The lymph-glands affected are usually those of the abdomen, but the cervical 
aijjl inguinal glands are not infrequently attacked, and give an important clue 
iift^-iagnosis. Secondary metastatic growths occur subcutaneously, either at 
the navel or beneath the skin in the vicinity, and are of great value in diagnosis. 
In one instance a patient with jaundice, which had developed somewhat sud¬ 
denly and was believed to be catarrhal, presented no signs of enlargement of 
the liver or tumor of the stomach, but a nodular body appeared at the navel, 
which on removal proved to be typical scirrhus. A second case in the ward 
at the same time, with an obscure doubtful tumor in the left hypochondrium, 
developed a painful nodular subcutaneous growth midway between the navel 
and the left margin of the ribs. 

Pekfokation. —In the extensive ulceration which occurs perforation of the 
stomach is not uncommon. It occurred into the peritonamm in 17 of the 507 
cases of cancer of the stomach collected by Brinton. In our series perforation 
is recorded in 4 cases. When adhesions form, the most extensive destruction 
of the walls may take place without perforation into the peritoneal cavity. 
In one instance which came under my observation a large portion of the left 
lobe of the liver lay within the stomach. Occasionally a gastro-cutaneous 
fistula is -established. Perforation may occur into the colon, the small bowel, 
the pleur a, the lung, or into tho pericardium. 

Symptoms. — IjoU.uI Carcinoma. —The cases are not very infrequent. There 
may be no symptoms pointing to the stomach, and the tumor may be discov¬ 
ered accidentally after death. In a second group the symptoms of carcinoma 
are present, not of the stomach, but of the liver or some other organ, or there 
are subcutaneous nodules, or, as in one of our oases, secondary masses on the 
ribs and vertebrae. In a third group, seen particularly in, elderly persons in 
institutions, there is gradual asthenia, without nausea, vomiting, or othor 
local symptoms. 

^rrrftfrni rif n —* A * the 150 cases in our series, 48 complained_oM Jilin » 
44 of dyspep sia. 21 pf vomiting, 13 of loss in, weight, 3 of difficulty in swallow¬ 
ing, 1 of tumor. In 7 the feature^ of onset suggested pernicious anaemia. 


In 37 cases there was aJiistory of sudden onset. ... . 

Sympto ms—L oss ofW eight .—Progressive emaciation is one o 
the most constant features of the disease. In 79 of our cases in which exac 
figures were taken: To 30 pounds, 32 cases; 30 to 50 pounds, 36 oases; M to 
GO pounds, 5 cases; 60 to 70 pounds, 4; over 70 pounds. 1; 100 P°™ ds - 8 ca8e 
of cancer at the cardiac end with obstruction to swallowing. ie oss in 
weight is not always progressive. We see increase in weight under three con- 
ditwtus: (o) Pjepet dieting, with treatment of the associated catarrh o e 
stomach; ( 6 ) in cases of cancer of the.pylorus-aftor relief of the dilatation 
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of the organ by lavage, etc.; (c) after a profound.mental impression. I have 
known a gain of ten pounds to follow the visit of an optimistic consultant. 
In Keen and D. D. Stewart’s case there was a gain of seventy pounds after 
an exploratory operation! 

Loss in strength is usually proportionate to the loss in weight. One sees 
sometimes remarkable vigor almost to the close, but this is exceptional. . 

Angimia is present in a large proportion of all cases, and with the emacia¬ 
tion gives the picture of cachexia. There is often a yellow or lemon tint of 
the skin. In 59 cases careful blood-counts were made, in 3 the red corpuscles 
were above 6,00(^1)00 per cubic millimetre. This occur^t in the concentrated 
condition of the blood in certain eases of cancer of the'pylorus with dilatation 
of the stomach. The average count in the 59 cases was 3,713,186 per cubic 
millimetre. In only 8 cases was the count below 2,000,000, and in none below 
1,000,000. The average of the luemoglobin was 44.9 per cent. In only 9 was 
it below 30 per cent. In 62 cases in which the leucocytes were counted there 
were only 18 cases in which they were above 12,000 per cubic millimetre; in 
only 3 eases wore they above 20,000. As mentioned, there were 7 cases in 
which the features of onset suggested a primary amemia. To this question 
we shall return under diagnosis. 

Among other general symptoms may be mentioned fcv£r, which was present 
at some time in 74 of our 150 cases. In only 13 of these did the temperature 
rise..above 101°. In 2 it was above 103°. Fifteen presented fairly constant 
elevation of temperature. Eight presented sudden rises. Two eases had 
chill, with elevation to 103° and 104°. Chills may be associated with sup¬ 
puration at the base of the cancer. 

Urin e .—There may bo no changes throughout; in 65 of our cases there 
were no alterations, in 36 albumin was found, and in 34 albumin with tube- 
casts. Glycosuria, peptonuria, and acetonuria have been described. Jndican 
IS. common. 

Qj ftlem a .—Swelling of the ankles is of frequent occurrence toward the 
close. In some cases there is even early a general anasarca, usually in com¬ 
bination with extreme anaimia. The cancer is usually overlooked. 

The bowels are often constipated. In only 12 cases in our series was. 
diarrhoea present. In 2 cases blood was passed per rectum. There are no 
special cardiac symptoms; the pulse becomes progressively weaker. Throm¬ 
bo sis of one femoral vein may occur or, as in one of our cases, wide-spread 
thrombosis in the superficial veins of the body. 

Symptoms on the part of the nervous system are rare; consciousness is 
often retained to the end. Coma may occur similar to that seen in diabetes 
and is believed to be due to an acid intoxication. » 

EmjnTins^ — Anorexia, loss of desire for food, is a fre¬ 

quent and valuable symptom, more constant perhaps than any other. Nausea 
is & striking feature in many cases; there is often a sudden repulsion at the 
sight of food. In exceptional cases the appetite is retained throughout. 

Vomiting may come on early, or only after the dyspepsia has persisted 
for some time. It occurred in 128 cases in our series. At first it is at long 
intervals, but subsequently it is more frequent, and may recur several times 
in the day. There are cases in which it comes on in paroxysms and then 
subsides; in other cases, it sets in early, persists with great violence, aud 
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may cause a fatal termination within a few weeks. Vomiting is more fre¬ 
quent when the cancer involves the orifices, particularly the pylorus, in 
which case it is usually delayed for an hour or more after taking the food. 
When the cardiac oriliee is involved it may follow at a shorter interval. 
Extensive “disease of the fuudus or of the anterior or posterior wall may 
be present without the occurrence of vomiting. The food is'sometimes very 
little changed, even after it has remained in the stomach for twenty-four 
hours. 

UjBltiorrkage occurred in 30 of our 150 cases; in 32 the Jblood.was dark 
a nd altered , in 3 it was bright red. Jn 2 eases vomiting of blood was the 
first symptom. The bleeding is rarely profuse; more commonly there is 
slight oozing, and the blood is mixed with, or altered by the secretions, and, 
when vomited, the material is dark brown or black, the so-called “ colfee- 
g round'” vo mit. The blood can be recognized by the microscope as shadows 
of the red "blood-corpuscles and irregular masses of altered blood pigment. 
In cases of doubt the spectroscope may be employed or liamiin crystals 
obtained. 

Pain, an early and important symptom, was present in 130 of our cases. 
It is very variable in situation, and while most common in the epigastrium, 
it may be referred to the shoulders, the back, or the loins. Tho pain is de¬ 
scribed as dragging, burning, or gnawing in character, and very rarely occurs 
in severe paroxysms of gastralgia, as in gastric ulcer. As a rule, the paiu is 
aggravated by taking food. There is usually marked tenderness on pressure 
in the epigastric region. The areas of skin tenderness are referred, as Head 
has shown, to the region between the nipple and the umbilicus in front and 
behind from the fifth to the twelfth thoracic spine. 

Examination of the Stomach Contents. —The vomitus in suspected 
cases should be carefully studied, particularly as to quantity and character 
of ingredients. Large amounts brought up at intervals of a few days, with 
the appearances already described, are characteristic of dilatation of the 
stomach. Some of the material should be spread in a large glass plate and 
any suspicious portions picked out for examination.! Bacteria in large num¬ 
bers occur, one, the Opplcr-Boas bacillus—an unusually long non-mobile form 
—is supposed to be of diagnostic value, and to be largely responsible for the 
formation of lactic acid. The yeast fungus is very commonly found," sarein® 
loss frequently than in dilatation from stricture. Blood is a most important 
ingredient; the persistent presence microscopically of red corpuscles in the 
early morning washings is always very suspicious. Ijater, when coffee-ground 
vomiting takes place, the macroscopic evidence is sufficient. In cases of doubt 
the spectroscope may be used or the test made for h®min crystals. I ragments 
of the new growth may be vomited or may appear in the washings. Positive 
evidence of cancer may be obtained from them. . . 

Examination of the Test Breakfast —*The Ewald test meal, consisting 
of a slice of stale bread and a large cup of weak tea without cream or sugar, 
is given at 7 a. m. and withdrawn at 8 a. m. iThe Boas test meal, consisting 
of a gruel made of a tablespoonful of oatmeal flour In a litre of water, is 
used in the estimation of lactic acid. As an outcome of the enormous nuni- 
ter of observations made of late years, it may be said that free “Cl is absent 
in a large proportion of all cases of cancer of the stomach. Of 94 cases in 
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which the contents were examined in 84 free HC1 was absent. In 5 un¬ 
doubted eases the reaction was good; in 2 of these the history suggested 
previous ulcer. HC1 may be absent in chronic gastritis and in atropJjXfif J,lie 
gastric mucosa. The presence of lactic acid after Boas’ test meal is regarded 
\ as a valuable sign. 

1’hystc \l Examination.— Inspection .—After a preliminary survey, em¬ 
bracing the faeies, state of nutrition, etc., particular direction is givon to the 
abdomen. Ail all-important matter is to have the patient in a good light. 
Fulness in the epigastric region, inequality in the infracostal grooves, the 
existence of peristalsis, a wide area of aortic pulsation, the presence of sub¬ 
cutaneous nodules or small masses about the navel, and, lastly, a well-defined 
tumor mass—these, together or singly, may be seen on careful inspection. 
I can not emphasize too strongly the value of this method of examination. 
In. .62 of the 150 cases a positive tumor could be seen. Ip 52 the tumor 
descended with inspiration; iiu.36 peristalsis was visible; in 3 cases move¬ 
ments were visible in the tumor itself. In 10 cases with visible peristalsis 
no tumor was seen, but could be felt on palpation. Inflation with carbonie- 
gcid.gas may be tried, except when haemorrhage has been profuse or the cancer 
is very extensive. The dilatation often renders evident the peristalsis or mnv 
bring a tumor into view. The presence of subcutaneous and umbilical nodules 
is sometimes a very great help. They were found in 5 of our series: Pal/m- 
jion .—In 115 cases a tumor could be felt; in 48 in the epigastric regfon, in 
25 in the umbilical, in 18 in the left hypochondriac, in 17 in the right hypo¬ 
chondriac region, while in 7 cases a mass descended in deep inspiration from 
beneath the left costal margin. These figures illustrate in how large a propor- 
.Ttion of the cases the tumor is in evidence. In rare cases examination in the 
knee-elbow position is of value. Mobility in gastric tumor is a point of much 
importance. Fijst, the change with respiration, already referred to; a mass 
may descend 3 or 4 inches in deep inspiration; second ly, the communicated 
pulsation from the aorta, which is often in its extent suggestive; thirdly, the 
intrinsic movements in the hypertrophied muscularis in the neighborhood 
of the cancer. This may give a remarkable character to the mass, causing 
it to "appear and disappear, lifting the abdominal wall in the epigastric region; 
and, fourthly, mechanical movements, with inflation, with change of posture, 
or communicated with the hand. Tumors of the pylorus are the most mov¬ 
able, and in extreme cases can be displaced to either hypochondrium or pushed 
far - down below the navel (see illustrative cases in my Lectures on the Diag¬ 
nosis of Abdominal Tumors). Pain on- palpation -is.common; the mass is 
usually, fund, sometimes nodular. Gas can at times be felt gurgling through 
the tumor at the pyloric region. 

Permission gives less important indications—the note over a tumor is 
rarely flat, more often a flatjympany. Auscultation may reveal the gurgling 
through the pylorus; sometimes a systolic bruit is transmitted from the aorta, 
and when a local peritonitis exists a friction may be heard. 

Complications. — Secondary, gwifths are common. In 44 autopsies in our 
series there were metastases in 38; in 29 the lymph-glands were involved; 
in 23 the liver, in 11 the peritonteum, in 8 the pancreas, in 8 the bowel, in 
4 the lung, in 3 the pleura, in 4 the kidneys, and in 2 the spleen. In 8 no 
deposits were found. 
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Perfora tion may lead to peritonitis, but in 3 of our 4 eases there was no 
general involvement. Cancerous ascites is not very uncommon. Dock has 
called attention to the value of the examination of the fluid in such cases 
as a help to diagnosis. The cells show mitoses and are very characteristic. 
S fwxpdary punnor of. the liver is very common; the enlargement may lie very 
great, and such cases are not infrequently mistaken for primary cancer of 
the organ. Involvement of the lyrriph-glands may give valuable indications. 
The re may bg early enlargement of a gland at the posterior border of the 
l oft stemo -cleido-mustoid muscle; later adjacent glands may become alfoeled. 
This occurs also in uterine cancer. According to Williams, Troisier was the 
first to describe this condition, which must not bo confounded with the 
pseudo-lipome siis-claviculairr of Verncuil. 

A very ■remarkable picture is presented when the cancer sloughs or be¬ 
comes gangrenous; the vomitus lias a foul odor, often of a penetrating nature, 
to be perceived throughout the room. In cases in which the ulcer perforates 
the colon, the vomiting may he focal. I have, however, met with the focal 
odor in a case with incessant vomiting; there was no perforation of the colon 


at autopsy. 

Course. —While usually, chronic and lasting from a year to eighteen 
months, acule cancer of the stomach is by no means infrequent. Of the 09 
eases in which we could determine accurately the duration, IS lasted under 
three months, 10 from three to six months, 14 from six to twelve months— 
a total of 45 under one year. Four cases lasted for two years or over. One 
case lived for at least two years and a half. 

Diagnosis.—In 115 of our 150 cases a tumor existed, and with this the 
recognition is rarely in doubt. I’ractically the chief difficulty is in those cases 
which present gastric symptoms or auamiiu, or both, without the presence 
of tumor. In the one a chronic gastritis is suspected; in the other a primary 
anaimiaA In chronic gastritis the history of long-standing dyspepsia, the ab¬ 
sence of cachexia, ttic absence o! lactic acid in the lest meal, and the less 
striking bfood changes arc the important points for consideration. The cases 
with grave on cv mid without tumor oiler the greatest difficulty. I ho blood- 
count is rarely so low as in pernicious anamna, a point on which h. 1. Homy 
has laid special stress. In only 3 ot our 59 cases with careful blood exami¬ 
nation was the number below 2.000.000 per cubic millimetre.The lower 
color index, as in sccondanfmmumia, the absence of mcgalobhists, and (a leuco- 
cytosis speak for cancer. Some lay stress on the differential count of the 
leucocytes, but there is not evidence enough to enable us to speak positively 
on this point. The digestion lcueocytosis might he a help in some eases. 
The chemical findings nre of greater value, j, The constant presence of lactic 
acid and the absence of 11C1 have iu several of our cases suggested the diag¬ 
nosis of cancer, which has been verified later on by the development of a 


rumor. 

• From ulcer of the stgjnach malignant disease is, as a rule, readily recog¬ 
nized. The ulcus carcinomatosuin usually presents a well-marked history of 
nicer for years. Hemmcter has given a good account of this rare condition 
in his recent work on the stomach. The greatest difficulty is offend when 
there is ulcer with tumor due to cicatricial contraction about the pylorus. In 
3 such cases we mistook the mass for cancer, and even at operation it may 
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(as in one of them) be impossible to say whether a neoplasm is present.. 
The persistent hyperchlorbydria is the most important single feature „gf..ujper,' 
and, taken with the gastralgic attacks and the haemorrhages, rarely leave <|pubt 
as to the condition. 

Nowadays, when exploratory laparotomy may be advised with such safety, 
the surgeon oftfn makes the diagnosis. 

The practitioner should recognize the fact that there are cases of cancer, 
of the stomach in which a positive diagnosis can not be reached for weeks 
or months by any known means at our command. 

Treatment. —In early surgical treatment lies’ the only hope, but there is 
great difficulty in the diagnosis, and it would be absurd to suggest operation in 
every case of dyspepsia of three months’ standing in persons above forty years 
of age. Operated upon early, complete removal is sometimes possible. In a 
majority of cases the operation is only palliative. ‘ In suitable cases early explo¬ 
ration should be ad\ised; the operation per sc is sometimes beneficial and the 
patient is rarely the worse for it. The diet should consist of readily digested 
substances of all sorts. Many patients do best on milk alone. Washing out 
the stomach, which may be done with a soft tube without any risk, is par¬ 
ticularly advantageous when there is obstruction at the pylorus, and is by 
far the most satisfactory means of combating the vomiting. The excessi\e 
fermentation is also best treated by lavage. When the pain becomes severe, 
particularly if it disturbs the rest at night, morphia must be given. One- 
eighth of a grain, combined with carbonate of soda (gr. v), bismuth (gr. 
v-x), usually gives prompt relief, and the dose does not always require to be 
increased. Creasote (TTL j-ij) and carbolic acid are very useful. The bleed¬ 
ing in gastric cancer is rarely amenable to treatment. 

Other Forms of Tumor. — Non-cancerous tumors of the stomach rarely 
cause inconvenience. Polypi (polyadenomata) are common and they may 
be numerous; as many as 150 have been reported in one case. There is a 
form in which the adenoma exists as an extensive area slightly raised above 
the level of the mucosa— pohjadrnome e.n nappe of the French. II. 15. An¬ 
derson has described a case of remarkable multiple cysts in the walls of the 
stomac h and small intestine. Sarcomata are very rare. Fibromata and 
lipomata have been described. 

Foreign bodies occasionally produce remarkable tumors of the stomach. 
The most extraordinary is the hair tumor, of which there are 16 cases in the 
literature. The cases occur in hysterical women who have been in the habit 
of eating their own hair. A specimen in the medical museum of McGdl 
“University is in two sections, which form an exact mould of the stomach. 
The tumors are large, very puzzling, and arc usually mistaken for cancer. 
Of 1 cases operated upon, 6 recovered; in 9 cases the condition was found 
post mortem (Schultcn). 

VL HYPERTROPHIC STEATOSIS OF THE PYLORUS. 

1. In Adults. —Microscopically, the condition is found to be very largely 
hypertrophy of the muscularis and submucosa of the pylorus. It was well 
described by the older writers. Tlia symptoms are those of dilatation #f the 
stomach. The condition has been fully discussed by Boas (Archiv fur Vcr 
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dauungskrankhciten, Bd. 4, I), who reports two interesting eases with suc- 
Tcessful gastr o-entcrostoniy. The question is whether some of these eases may 
n nft fr pjtTly liiTrongeniliil. as there have been instanees reported in girls as 
earlj’ as the twelfth and sixteenth years. 

2. Congenital. —First deseribed in 1897 by Jolm Thomson, of Edinburgh, 
nmch attention has been paid to this eondition, which seen* very common. 
,£ 31 reports 20 cases (1905). 

D In some cases a true hyperplasia exists, but in others, ns Thomson holds, 
sp&smodic contraction is the important factor. The diagnosis is easy—visible 
^peristalsis and palpable tumor. 

An extraordinary number of cases have been reported within the past few 
years, and of 33 operated upon 17 have recovered (t'logg, November, 1901). 
Dieting, nasal feeding, and lavage should be tried before operation. In the 
case of a bottle-fed baby, a wet-nurse should be obtained. 

VII. HEMORRHAGE FROM THE STOMACH. 

(Heamatemesia.) 

Etiology. — Ga&trorrkagia, as this symptom is called, may result from 
many conditions, local or general. 1. In local disease: (a) cancer; (b) ulcer; 
(c) disease of the blood-vessels, such as miliary aneurisms and occasionally 
varicose veins; ( d ) acute congestion, as in gastritis, and possibly in vicarious 
hcemorrhage; (e) following operations in the abdomen, particularly when 
the omentum .is wounded, erosions of the gastric mucosa may occur, from 
which limmorrhage takes place. Many cases have followed operation for 
appendicitis. It is a very fatal complication, as it is usually associated with 
peritonitis (Richardson). 

2. Passive congestion due to obstruction in the portal system. This may 
be either (a) hepatic, as in cirrhosis of the liver, thrombosis of. the portal 
vein or pressure upon the portal vein by tumor, and secondarily in cases 
of chronic disease of the heart and lungs; (5) splenic. Gastrorrhagia is by 
no means an uncommon symptom in enlarged spleen, and is explained by the 
intimate relations which exist between the vasa brevia and the splenic cir¬ 
culation. 

3. Toxi c: (a) The poisons of the speciic fevers, small-pox, measles, yellow 
fever; (6) poisons of unknown origin, as in acute yellow atrophy and in 
purpura; (c) phosphorus. 

'47 Traumatism: (a) Mechanical injuries, such as blows and wounds, and 
occasionally by the stomach-tulm; (5) the result of severe corrosive poisons. 

5. Certain constitutional diseases: (a) Hemophilia; (5) profound ane¬ 
mias, whether idiopathic or due to splenic enlargements or to malaria, (c) 
cholae mia. 

6. In certain nervous affections, particularly hysteria, and occasionally 

in progressive paralysis of the insane and epilepsy. _ 

7. The blood may. not always come primarily from the stomach. X us 
it may belong to’the'nose or the pharynx. In hemoptysis some of the b ood 
may And its way into the stomach. Again, in bleeding from the oesophagus 
blood may trickle into the stomach, from which it is ejected. This occurs 
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in the case of rapture of aneurism and of the oesophageal varices. A child 
may draw blood with the milk from the mother’s breast even in considerable 
quantities and then vomit it. 

8. Qaakoataxis.—Under this name Hale White describes cases of haemor¬ 
rhage from the stomach in young girls without any lesion of the mucosa. 
They are often jnistaken for ulcer. He has collected 29 cases. 

9. Miscellaneous causes: A neur ism of .the. aorta or of its branches may 
rupture into the stomach. There are instances in which a patient has vom¬ 
ited blood once without ever having a recurrence or without developing 
symptoms pointing to disease of the stomach. 

In new-born infants hiematcmcsis may occur alone or in connection with 
bleeding from other mucous membranes. 

In medica l- practice, haemorrhage from the stomach occurs most fre¬ 
quently in connection with cirrhosis of the liver and ulcer of the stomach. 

Morbid Anatomy. —When death has occurred from the hmmatemesis there 
are signs of intense anaemia. The lesion is evident in cancer and in ulcer of 
the stomach. It is to lie borne in mind that fatal haemorrhage may come 
from a small miliary aneurism communicating with the surface by a pin¬ 
hole perforation, or the bleeding may be due to the rupture of a submucous 
vein and the erosion in the mucosa may he small and readily overlooked. 
It may require a careful and prolonged search to avoid overlooking such 
lesions. In the large group associated with portal obstruction, whether due- 
to hepatic or splenic disease, the mucosa is usually pale, smooth, and shows 
no trace of any lesion. In cirrhosis, fatal by hemorrhage, one may some¬ 
times search in vain for any focal lesion to account for the gastrorrhagia, and 
we must conclude that it is possible for even the most profuse bleeding to 
occur by diapedcsis. The stomach may be distended with blood and yet the 
source of the haemorrhage be not apparent either in the stomach or in the 
portal system. In such eases the oesophagus should be examined, as the bleed¬ 
ing may come from that source. In toxic cases there are invariably haemor- 
rhages in the mucous membrane itself. 

Symptoms. —In rare instances fatal syn cope may occur without any vom¬ 
iting. In a case of the kind, in which the woman had fallen over and died 
in a few minutes, the stomach contained between three and four pounds of 
blood. The sudden profuse bleedings rapidly lead to profound aniEmin 
When due to ulcer or cirrhosis the bleeding usually recurs for several days 
Fatal hemorrhage from the stomach is met with in ujeer, cirrhosis, enlarge¬ 
ment of,the spleen, and in instances in which nn aneurism ruptures into the 
stomach or oesophagus. Gastrorrhagia may occur in splenic ana'mia or in 
leukamiia before the condition has aroused attention. 

The vomited -blood may be fluid or clotted; it is usually dark in color, 
but in the basin the outer part rapidly becomes red from the action of the 
air. The longer blood remains, in the stomach the more altered is it when 
ejected. 

The amount of blood lost is very variable, and in the course of a day the 
patient may bring up three or four pounds, or even more. In a case under 
the care of George Ross, in the Montreal General Hospital, the patient lost 
daring seven days ten pounds, by measurement, of blood. The usual symp¬ 
toms of anaemia develop rapidly, and there may be sli ght feve r, and subse- 
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quently ( Bdema may o ccur. Syncop e, convulsions, and occasionally hemiplegia 
oexA# after veryprof use hsemorrhage. Blindness may follow, the result either 
of thipmbosis of the retinal arteries or veins, or an acute degeneration of the 
ganglion cells of the retina. 

Diagnosis. —In a majority of instances there is no question as to the 
origin of the blood. Occasionally it is difficult, particularly if the case has 
not been seen during the attack. Examination of the vomit readily deter¬ 
mines whether blood is present or not. The materials vomited may be stained 
by wine, the juice of strawberries, raspberries, or cranberries, which give a 
color very closely resembling that of fresh blood, while iron and bismuth 
and bile may produce the blackish color of altered blood. In such cases the 
microscope will show clearly the presence of the shadowy outlines of the red 
blood-corpuscles, and, if necessary, spectroscopic and chemical tests may be 
applied. 

Deception is sometimes practised by hysterical patients, who swallow and 
then vomit blood or colored liquids. With a little care such cases can usually 
be detected. The cases must be excluded in which the blood passes from the 
nose br pharynx, or in which infants swallow it with the milk. 

There is not often difficulty in distinguishing between hamioptysis and 
haematemesis, though the coughing and the vomiting are not, infrequently 
combined. Tho following are points to be borne in mind in the diagnosis: 


ttSMATEMESIS. 

1. Previous history points to gas¬ 
tric, hepatic, or splenic disease. 

2. The blood is brought up by 
vomiting, prior to which the patient 
may experience a feeling of giddiness 
or faintness. 

3. The blood is usually clotted, 
mixed with particles of food, and has 
an acid reaction. It may be dark, 
grumous, and fluid. 

4. Subsequent to the attack the 
patient passes tarry stools, and signs 
of disease of the abdominal viscera 
may be detected. 


HA5MOPTTBIS. 

1. Cough or signs of some pul¬ 
monary or cardiac disease precedes, 
in many cases, the haBmorrhage. 

2. The blood is coughed up, and 
is usually preceded by a sensation of 
tickling in the throat. If vomiting 
occurs, it follows the coughing. 

3. The blood is frothy, bright red 
in color, alkaline in reaction. If 
clotted, rarely in such large coagula, 
and muco-pus may be mixed with it. 

4. The cough persists, physical 
signs of local disease in the chest 
may usually bo detected, and the 
sputa may be blood-stained for many 
days. 


Prognosis. —Except in the case of rupture of an aneurism or of large 
veins, hamatemesis rarely proves fatal. In my experience death has followed 
more frequently in cases of cirrhosis and splenic enlargement than in ulcer 
or cancer. In ulcer it is to be remembered that in the chronic haemorrhagic 
form the bleeding may recur for years. The treatment of haimatemeais is 
considered under gastric ulcer. 
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Vm. NEUROSES OF THE STOMACH. 

(Nervous Dyspepsia.) 

The studies-of Leube, Ewald, Oscr, Bosenbach, and many others have 
shown that jKXiQUsf unctional disturbances of the stomach may occur-without 
any discoverable anatomical basis. The cases are njfit.with most frequently 
in those who have either inherited a nervous constitution or who have gradu¬ 
ally, through indiscretions, brought about a condition of nervous prostration, 
Not infrequently, however, the gastric symptoms stand so far in the fore¬ 
ground that the general neuropathic character of the patient quite escapes 
notice. Sometimes the gastric manifestations have apparently a reflex origin 
depending on organic disturbances in remote parts of the body. 

The nervous derangements of the stomach may be divided .into motor, 
secretory, and sensory neuroses. These disturbances rarely occur singly; they 
are usually met with in combined forms. The clinical picture resulting from; 
such a complex of gastric neuroses is known as nervous dyspepsia. 'As Leulic 
has pointed out, the sensory disturbances usually pTay the more important part. 

The .sufferer from nervous dyspepsia presents a varying picture. All 
grades occur, from the emaciated skeleton-like patient with anorexia nervosa 
to the well-nourished, healthy-looking, frcsh-complexioned individual whose 
only complaint is distress and uneasiness after eating. 1 have followed 
Biegcl’s classification. 

I. Kotor Neuroses. — (a) Hypkekxnesis ob Supeumotility.—A n increase 
in the normal motor activity of the stomach results in too early a discharge 
of the ingesta into the intestine. It is more commonly a secondary neurosis 
dependent upon, superacidity or gupersecretion of the gastric juice; but it 
may occur primarily) possibly from reflex causes. The. diagnosis is to he 
reached only by means of the stomach-tube. It gives rise to no characteristic 
clinical symptoms. 

(6) Peristaltic -Unrest. —This condition, as described by Kussmaul, is 
an extremely common and distressing symptom, in neurasthenia. Shortly 
after eating the peristaltic movements of the stomach are increased, and 
horhorvgmi and gurgling may be heard, even at a distance. The subjective 
sensations are most annoying, and it would appear as if in the hyperaesthqlii 
condition of the nervous system the/patient felt normal peristalsis, just as ii 
these states the usual beating of the heart may be perceptible to him. ^ 
further analogy is afforded by the fact that emotion .increases this peristalsis 
It may extend to the intestines, particularly to the duodenum, and on. palpn 
tion over this region the gurgling is most marked. The movement may 1> 
anti-peristalsis, in which the wave passes from right to left, a condition whirl 
may also extend to the intestines. There arc cases on record in which color© 
enemata or even scybala have been discharged from the mouth. 

(c) Nervous Eructations. — Aerophagia .—In this condition sesere attack 
of-itoky eructations, following one another often in rapid succession, occut 
Whemiolent they last for hours, or days. At other times they occur in pan" 
yams, depending often upon mental excitement. They are more common! 
observqjl inf hysterical women and neurasthenics , but also, not infrequent!; 



DISEASES OF THE STOMACH. 


491 


in child ren. The hysterical nature of the affection is sometimes testified 
to by the occurrence, especially in children, of several instances iu one. 
household. 

The ex pelled gas in these cases is atmospheric air, which is swallowed or 
aspirated from without. Sometimes the whole process may j be clearly ob- 
serred, but in other instances the act of swallowing may be almost or quite 
imperceptible. Bouverct considers the condition due to a spasm of the phar¬ 
ynx which causes involuntary swallowing. Oser has suggested that the air 
may enter by aspiration, the stomach acting like an elastic rubber bag which 
vtends to fill again after the air is expressed. It is quite possible that in some 
instances the eructations consist of gas which has never actually reached the 
stomach, but is brought up from the oesophagus. 

(d) Nervous Vomiting.— A condition which is not associated with ana- 
tomietd changes in the stomach or with any state of the contents, but is due 
to nervous influences acting either directly or indirectly upon the centres 


residing over the act of vomiting. The patients are, as a rule,-women— 
sually blunettes—and the subject of more or less marked hysterical mani¬ 
festations. | A special feature of this form is the absence of the preliminary 
nausea and of the straining efforts of the ordinary act of vomiting. It is 
rather a regurgitation, and without visible effort and without gagging the 
mouth is filled with the contents of the stomach, wliicli are then spat out. 
It comes on, as a rule, after eating, but may occur at irregular intervals. In 
some cases the nutrition is not, impaired, a feature which may give a clew to 
the true nature of the disease,'as there may be no other hysterical manifesta¬ 
tion present. As noted by Tuckwell, it may occur in children, and Edsall 
i suggests that this recurring vomiting is an acid intoxication, as in some cases 
| acetone and diacctic acid have been found in the urine. Treatment with full 
loses of 20 grains of bicarbonate of soda every two hours has been found to 
relieve it. Nervous vomiting may be a very serious condition. We have had 
it least two fatal eases. In some instances, after persisting for weeks or months 
at home the patient gels well in a few days in hospital. In other instances tho 
course is protracted, and the cases are among the most trying we are calk'd 
upon to treat. 

A type of vomiting is that associated with certain diseases of the nervous 
system—particularly locomotor ataxia—forming part of the gastric crises. 
Leyden has reported cases of primary periodic vomiting, which lie regards 
as a neurosis. 

(e) T fenCT HTtny; Meuycismus. —In this remarkable and rare condition 
the patients regurgitate and chew the cud like ruminants. , It occurs in neuras¬ 
thenic ot^ hyste rical [ve rsons, epileptics, and idiots. In some patients it is 
hereditary. There is an instance in which a governess taught it to two chil¬ 
dren. The habit may persist for years, and does not necessarily impair the 

health. t . . 

(f) Spasm op THE Cardia.—S pasmodic, usually painful contraction o 
the circular muscle fibres at the cardiac orifice may' follow the introduction 

or the!} taking of too hot or too cold food, ^t-may 
an hysterical and Neurasthenic individuals, especially 
om, if.it be combined with pyloric spasm, it may 
distention —“ pneumatosis.” Here the spasm may 


ef a soun d,’ifrnstv eating, 
QSfi K.in tetanu s and also' 
in ajt~fl~wfttiflyers, in wh 
result in painfu l jjastric 
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be of considerable duration. The condition is rare and practically not of 
much moment. 

(?) fSji'OJUC.Sfci.SM.—This is usually a secondary occurrence, following 
superacidity, ^upersecretion^ulccr, or^the introduction into the stomach qf .. 
irritating substances. The spasm often causes pain in the region of the . 
pylorus and inireased gastric peristalsis. In cases where the spasm is com¬ 
bined with superacidity nnd supersccretion marked dilatation with atony may ' 
follow; it is questionable, however, whether a primary nervous pyloric spasm 
ever gives rise to serious results. 

(h) Atony of the Stomach. —Motor insufficiency of the stomach is gen- 
erally/due to injudicious feeding ,#0 organic disease of the stomach itself, or 
, to general wasting processes. Tn some otherwise normal individuals of neu¬ 
rotic temperaments an atony may, however, occur which possibly deserves to 
be classed among the neuroses. The symptoms are usually those of a moderate 
dilatation, and are often associated with marked sensory disturbances—feel¬ 
ings of weight and pressure, distention, eructations, and so forth. 

Great care must be taken in the diagnosis to rule out all other possible 
causes. 

(t) INSUFFICIENCY OB INCONTINENCE OF THE PYLOBUS. —This condition 

was described first by de S6r6 and later by Ebstein. It may be recognized by 
the rapid passing of gas from the stomach into the bowel on attempts at 
inflation of the former, as well as by the presence of bile and intestinal con¬ 
tents in the stomach. There are no distinctive clinical symptoms. 

(;) Insufficiency of the Cahdia. —This condition is only recognized by 
the occurrence of eructations or. in rumination. 

II. Secretory Neuroses. —(a) Hxpebacidity ; Supebacidity; Hypeii- 
CHLOBHYDBIA.—Nervous dyspepsia with hyperacidity of the gastric juice- 
The symptoms depend upon the secretion of an abnormally acid gastric juice 
at the time of digestion. This is a common form of dyspepsia in young ami 
neurotic .individuals. Oswald has pointed out its remarkable frequency m 
chlorotic girls. The symptoms are very variable. They do not, as a rule, 
immediately follow the ingestion of food, but occur one to three hours later, 
at the height of digestion. There is a sense of weight and pressure, some- 
3 times..of burning in the epigastrium, commonly associated withtacid_8Qietn- 
tions. If vomiting .occurs, the pain is relieved. The patient is usually rela¬ 
tively well nourished, and the appetite is often good, though the sufferer may 
be afraid to eat on account of the anticipated pain. Its association with ulcer 
has been referred to. There is commonly constipation. 

(6) Sdpebsecreiion, Intebmittent and Continuous. —This is.a form 
of.dyspepsia which has been long recognized, but of late has been specially 
studied by Reichmann and others. The increased flow of the gastric juice 
may be intermittent or continuous. The secretion under such circumstances 
is usually auperacid, though this is not always the case. The periodical form 
—the gastroxynsis of Rossbach—may be quite independent of the time of 
digestion. Great quantities of highly acid gastric juice may be secreted in 
a very small spade of time. Such cases are rare, and are especially associated 
either with profound neurasthenia or with locomotor ataxia. The attack may 
last for several days. It usually sets in with a gnawing,- v unplfiasant. sensat ion 
, in the stomach, severe headache, and shortly after the patientv vamiljuuiear, 
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watery secretion, of such acidity that the throat is irritated and made raw and 
sore. Ab mentioned, the attacks may be quite independent of food. Con - 
li nttow suversecreti on is more common. The constant presence o£ fluid in 
the stomach, together with the pyloric spasm, which commonly results from 
we irritation of the ovcracid gastric juice, are followed by a more or less 
J^tfiasiie.-dilatation. ^Digestion of the starches is retarded* and there are 
jiflnetations of acid fluid and gastric distress. This secretion of highly acid 
jABtric juice may continue when the stomach is free from food. In these 
r^ases {tain, burning acid eructations, and even vomiting, occurring during the 
night .aid. early in the morning, are rather characteristic. 

( c ) Nervous Subaoidity or Ixacidity; Achylia Gastiuoa Nervosa.— 
Lack of the normal amount of acid is found in chronic catarrh, and particu¬ 
larly in canc er. As Leubo bus shown, a reduction in the normal amount of 
acid may exist wjtli the most pronounced symptoms of nervous dysj^psia and 
yet the.stomach "frill be free from food within the regular time. A condition 
in which free acid is absent in the gastric juice may occur»ijj..canccr,jn ex- 
trejnejclerosis of the mucous membrane, as a nervous manifestation of hysteria, 
and occasionally of tabes. In most of these cases, though then* he no free 
acid, yet the other digestive ferments— pepsin and the curdling ferments— 
or their zymogens are to be demonstrated in the gastric juice. There may, 
however, be a complete absence of the gastric secretion. To these, cases Ein- 
hom has given the name of achylia gastrica . This condition was at first 
thought to occur only in eases of total atrophy of the gastric mucosa, but 
recent observations have shown that it may occur as a neurosis. Tn a case 
of Einhom’s the gastric secretions returned after five years of total achylia 
gastrica . 

The symptoms of subaciditv, or even of achylia gastrica , vary greatly in 
intensity; they may be almost or quite absent in cases of advanced atrophy of 
the mucosa, and, as a rule, are not marked so long as the motor activity 
of the stomach remains good. If atony, however, occur and abnormal fer¬ 
mentative processes arise, severe gastric and intestinal symptoms may follqw. 
In the cases associated with hysteria and neurasthenia, even though the food 
may be well taken care of by the intestines, there are very commonly grave 
sensory disturbances in the region of the stomach, in addition to the general 
nervous symptoms. 

III. Sensory Neuroses. — ( a ) llYPEiUismESiA.—In this condition the pa¬ 
tients complain of|fulness,..pressure,^weight t, burning, and-so-forth, during 
digestion, just such symptoms as accompany a variety of organic diseases of 
the stomach, and yet in all other respects the gastric functions appear quite 
normal. Sometimes these distressing sensations are present even when the 
stomach-is-empty. These symptoms are usually associated with other mani¬ 
festations of hysteria and neurasthenia. The pain often follows particular 
articles of food. An hysterical patient may apparently suffer excruciating pain 
after taking the smallest amount of food of any sort, while anything pre¬ 
scribed as a medicine may be well borne. In severe cases the patient may be 
reduced to an extreme degree bv starvation. 

(6) Gastralgia; Gastrodynia. —Severe pains in the epigastrium, parox¬ 
ysmal in character, occur (1) as a manifestation of a functional neurosis, in- 
dependent of organic disease, and usually associated with other nervous symp- 
i • 
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toms (it is this form which will here be described); (8) in.chrome 4iseas«r*i| 
of the nervous system, forming the so-called gastric crises; and (3) in organic ' 
disease of the stomach, such as ulcer or cancer. ? 

The functional neurosis occurs-chiefly in women, very commonly in con- 
nection with disturbed menstrual function or with pronounced hysterical symp¬ 
toms. The affection may set in as early as puberty, but it is more common at 
the menopause. Anaemic, constipated women who have worries and anxieties 
at home are most prone to the affection. It is more frequent in brunettes than 
in blondes. Attacks of it sometimes occur in robust, healthy men. More 
often it is only one feature in a condition of general neurasthenia or a mani¬ 
festation of that form of nervous dyspepsia in which the gastric juice or 
hydrochloric acid is secreted in excess. I am very sceptical as to the existence 
e£-a~gaatralgia_of purely malarial origin. 

The.symptoms are very characteristic; the/patient is suddenly seized with 
agonizing pains in the epigastrium, which pass toward the back and around 
the lower ribs. <The attack is usually independent of the taking of food, and 
may recur at definite intervals, a periodicity which has given rise to the sup¬ 
position in some cases that, the affbetion is due to malaria. 1 The most marked 
periodicity, however, may be in the gastralgic attacks of ulcer. ^They fre¬ 
quently come on at night. -Vomiting is rare; more commonly thqrtaking of 
food relieves the pain. To this, however, there are striking exceptions. 7Pres¬ 
sure upon the epigastrium commonly gives relief, but deep pressure may lie 
painful. It seems scarcely necessary to separate the forms, as some have done, ■ 
into irritative and depressive, as the cases insensibly merge into each other. 
Stress has been laid upon the occurrence of painful points, but they arc so 
common in neurasthenia that very little importance can be attributed to them. 

The diagnosis offers many difficulties. 'Organic disease either of the stom¬ 
ach or of the nervous system, particularly the gastric crises of locomotor 
ataxia, must bo excluded. In the case of ulcer or cancer this is not always 
easy. The fact that the pain is most marked when the stomach is empty and 
is relieved by the taking of food is sometimes regarded as pathognomonic of 
simple gastralgia, but to this there are many exceptions, and in cancer the 
pains may be relieved on eating. The prolonged intervals between the attacks 
and their independence of diet are important features in simple gastralgia, 
but in many instances it is less the local than the general symptoms of the 
case which enable us to make the diagnosis. In gall-stone colic jaundice is 
frequently absent, and in any long-standing case of gastralgia, in which the 
attacks recur at intervals for years, the question of cholelithiasis should be 
considered. There may be hyperacidity associated with gastric atony. In one 
such case recently we treated the case for weeks as one of painful nervous 
dyspepsia until a more severe attack than usual was followed by jaundice. At 
the same time, there was a neurotic physician in the hospital who had hue 
recurring attacks of abdominal pain of the greatest severity, and once, ho 
t gaid, with jaundice. At operation his gall-bladder was normal 1 

(c) AstOtALIgg OF THE SENSE OF IIUNQEB ANP. REPLETION J BjJfciMi';''' 
• ^Abnormally excessive hunger coining on often in paroxysmal attacks, whirl' 
cause the patient to commit extraordinary excesses in eating. This conditio” 
may occur in diabetes mellitus and sometimes in gastric disorders, particularly 
those associated with supersecretion. It is, however, more commonly seen « 
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gysteria and'in psychoses. It may occur in cerebral tumors, in Craves' dis- 
gfije^and iu epilepsy. 

" The attacks often begin suddenly at niglit, the patient waking with a 
feeling of faintness and pain, and an uncontrollable desire for food. Some¬ 
times such attacks occur immediately after a large meal. The attack may 
■be relieved by a small amount of food, while at oilier times enormous quan¬ 
tities may be taken. In obstinate cases gastritis, atony, and dilatation fre¬ 
quently .result from the abuse of the stomach. 

4 ItiUii ?'— ebsence of the sense of satiety. This condition is commonly 
associated with bulimia and polyphagia, but not always. The patient always 
feels “empty.” There are usually other well-marked manifestations of hys¬ 
teria or neurasthenia. 

^QorexyiJfjtrvosa .—This condition, which is a manifestation of a neurotic 
temperamentfis' discussed subsequently under the general heading of Hysteria. 

Treatment of Neuroses of the Stomach. —The most important part of the 
treatment of nervous dyspepsia is often that directed toward the improvement 
of the general physical and mental condition of the patient. The possibility 
that the symptoms may be of reflex origin should be borne in mind. A large 
proportion of cases of nervous dyspepsia are dependent upon mental and physi¬ 
cal exhaustion or worry, and a vacation or a change of scene will often accom¬ 
plish what years of treatment at home have failed to do. The manner of life 
of the patient should be investigated and a proper amount of physical exercise 
in the open air insisted upon. 'I’his alone will in some cases be sufficient to 
cause the disappearance of the symptoms. 

Many cases of nervous dyspepsia with marked neurasthenic or hysterical 
symptoms do well on the Weir Mitchell treatment, and in obstinate forms it 
should be given a thorough trial. The most striking results arc perhaps seen 
in the case of anorexia nervosa, which will be referred to subsequently. It is 
also of value in nervous vomiting. 

T ti rnrdinr. tpasm care should be taken to cat slowly, to avoid swallowing 
too large morsels or irritating substances. The methodical introduction of 
thick sounds may be of vulue. 

The treatment in atony of the stomach should be similar to that adopted 
in moderate dilatation—the administration of small quantities of food at 
frequent intervals; the limitation of the fluids, which should also be taken 
in small amounts at a time; lavage. Strychnine in full doses may be of value. 

In the distressing cases of hyperacidity, in addition to the treatment of 
the general neurotic condition, alkalies must be employed either in the form 
of magnesia or bicarbonate of soda. These should be given in large doses 
and at the height of digestion. The burning acid eructations may be ro¬ 
ll OYfidjn this way. The diet should be mainly albuminous, and should be 
administered in a non-irritating form. Stimulating condiments and a co o 
should be avoided. Starches, should be sparingly allowed, and only in most 
digestible forms. Fats, are fairly well borne. 

_■ the patient to a strictly meaLdiet is a valuable procedure in many 
yspepsia ^ssociated with hyperacidity. The meqt should be taken 


va aes ot d yspe p sia associated witn nyperacuuijr. “•-t' , . , 7. , , 

either iraw or; if an insuperable objection exists to this, very slightly cooked. 
It is best given finely minced or grated on stale bread. An ample dietary is 
3 i ounces (100 grammes) of meat, two medium slices of stale bread, and an 
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ounce (30 grammes) of butter. This may be taken three times a day with 
a glass of Apollinaris water, soda water, or, what is just as satisfactory^, spring 
water. TheJtuid should not be taken too cold. Special care should be taken 
in the examination of the meat to guard against tape-worm infection, but 
suitable instructions on this point can be given. This is sufficient for an 
adult man, and* many obstinate cases yield satisfactorily to a month or six 
weeks of this treatment, after which time the less readily digested articles of 
food may be gradually added to the dietary. 

In supersecretion the usd of the stomach-tube is of the greatest value. In 
the periodical form it should be used as soon as the attack begins. The 
stomach may be washed with alkaline solutions or solutions of nitrate of 
silver, 1 to 1,000, may be used. Where this is impracticable the taking of 
albuminous food may give relief. One of my patients used to have by his 
bedside two hard-boiled eggs, by the eating of which nocturnal attacks were 
alleviated. Alkalies in large doses are also indicated. 

In cases of continued supersecretion there is usually atony and dilatation. 
The diet here should be much as in superacidity, but should be administered 
in smaller quantities at frequent intervals. Lavage with alkaline solutions 
on wit h nitrate of silver is of great value. To relieTtrpain large quantities of 
b icarb onate of soda or magnesia should be given at the height of digestion. 

In~su5acidiiy a carefully regulated, easily, digestible mixed diet, not too 
rich in albuminoids, is advisable. Bitter tonics before meals are sometimes 
of-value.y In acjiplio gastrica the use of predigested foods and of hydrochloric 
acid in full doses may be of assistance. 

: In marked hypercesthcsia, beside the treatment of the general condition, 
nitrate of silver m doses of gr. -J-.j, taken in K iij-yj iv of water on an empty 
stomach, is advised by Rosenheim. 

In some instances rectal feeding may have to be resorted to. 

' Thg_gaatralgia, if very severe, requires morphia, which is best adminis¬ 
tered subcutaneously in combination with atropia. In the milder attacks the 
combination of morphia (gr. 1) with cocaine and belladonna is recommended 
by Ewald. The greatest caution should, however, be exercised in these cases 
in the use of the hypodermic syringe, it is preferable, if opium is necessary, 
to give it by the mouth, and not to let the patient know the character of lie 
drug. Chloroform, in from 10- to 20-drop doses, or Hoffman’s anodyne fill 
sometimes allay the severe pains. The general condition should receive carafol 
attention, and in many cases the attacks recur until the health is restored ty 
change of air with the prolonged use of arsenic. If there is anaemia ironmay 
Ee given freely. Nitrate of silver in doses of gr. J to $ in a large claret-glass 
of water taken on an empty stomach is useful in some cases. 

1 There are forms of nervous dyspepsia occurring in-women. who axe often 
well nourished and with a good color, yet who suffer—particularly at night— 
with flatulency and abdominal distress. The sleep may be quiet and undis¬ 
turbed for two or three hours, after which they are aroused with painful 
sensations in the abdomen and eructations. The appetite and digestion may 
appear to be normal. Constipation is, however, usually present. In many 
of these patients the condition seems rather intestinal dyspepsia, and the 
distress is due to the accumulation of gases, the result of excessive putrefac- 
tipn. The.fats, s tarch es, mi d sugar s should.be restricted. A diastase ferment 
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j yjap wwmea useful. The flatulency may lie treated by the methods above 
• Naphthalin, salicylate of bismuth, and salol have been, rccom- 
Imstxm. Some of these cases obtain relief from thorough irrigation of the 
color* at bedtime. 

The treatment of anorexia nervosa is described subsequently. 


Q. DISEASES OF THE INTESTINES. 

I. DISEASES OF T HE INTESTINES ASSOCIATED 
WITH DIABBHCEA 

Catakhhai Enteritis; Diarrhoea. 

In the classification of catarrhal enteritis the anatomical divisions of the 
uowel have been too closely followed, and a duodenitis, jejunitis, ileitis, typhli¬ 
tis, colitis, and proctitis have been recognized; whereas in a majority of cases 
the entire intestinal tract, to a greater or lesser extent, is involved, sometimes 
the small most intensely, sometimes the. large bowel; but during life it may 
be quite impossible to say which portion is specially affected. 

Etiology.—The causes may be either ptimoxy or s^gotidai'y. Among the 
causes of jjrim aru catarrhal enteritis are: (a) Improper food, one of the most 
frequent, especially in children, in whom it follows overeating, or tire ingestion 
of hniip a.. f ruit. In some individuals special articles of diet will always pro¬ 
ducer-slight diarrhoea, which may not be due to a catarrh of. the mucosa, but 
toJncrfigged. peristalsis induced by the offending material. (£) Yaxicnaiciic 
silhfifauces. Many of the organic poisons,. such as those produced in the de¬ 
composition of milk and articles of food, excite the most intense intestinal 
catarrh. Certain inorganic substances, as arsenic and mercury, act in the 
same way. (£) Changes in the weather. A. fall in the temperature of from 
twenty..to.thirty, degrees, particularly in the spring or autumn, may induce— 
how, it is difficult to say—an acute diarrhoea. We speak of this as a catarrhal 
process, the result of cold or of chill. Qa. lhc.other hand, the diarrhocal dis- 
eaaag.pf children are associated in a very special way with the excessive heat 
of jammer months. (<4- Changes in the constitution of the intestinal secre¬ 
tions'. We know too little about the succus entericus to be able to speak of 
influences induced by change in its quantity or quality. It has long been 
held that andacieafiein the amount of bile poured into the bowel might excite 
a diarrhoea; hence the term bilious diarrhoea, so frequently used by the older 
writers. Possibly there are conditions in which an excessive amount of bile 
poured into the intestine, increasing the peristalsis, and hurrying on the 
contents *but the opposite state, a scanty secretion, by favoring the natural 
fcrnn atoti ve processes, mueh more commonly causes an intestinal catarrh. 
AbseaeflLfifJthe pancreatic secretion from the intestine has been associated in 
certain cases with a fatty diar rhoea. (^) Nervous influences. It is by no 
tneans^dear how mental states act upon the bowels, and yet it is an old and 
trustworthy observation, which every-day experience confirms, that the mental 
state may profoundly affect the intestinal canal. These influences should not 
properly be considered under catarrhal processes, as they result simply, from 
88 



498 


DISEASES OF THE DIGESTIVE SYSTEM. 


increased jieristalsid or increased accretion, and are usually dcscriltcd under 
the heading newQua-diarrhoea. In children it frequently follows fright. It is 
common, too, in adults as a result of emotional disturbances. Ganatatt men¬ 
tions a surgeon who always before an important operation had watery diar¬ 
rhoea. In hysterical women it is Been as an occasional occurrence, due to 
transient excitement, or as a chronic, protracted diarrhoea, which may last 
for months or even years. 

Among the secondary causes of intestinal catarrh may be mentioned: (a) 
Infectious dise ases. Dysentery, cholera, typhoid fever, pyasmia, sejdjQjjmia, 
tjjheieulasis, and pneumonia are occasionally associated with piFestinal catarrh 
In dysentery and typhoid fever the ulceration is in part responsible for the 
catarrhal condition, but in cholera it is probably a direct influence of the 
bacilli or of the toxic materials produced by them. (Ji) The extension ot 
inflammatory processes from adjacent parts. Thus, in peritonitis, catarrhal 
swelling and increased secretion are always present in the mucosa. In cases 
of invagination, hernia, tuberculous or cancerous ulceration, catarrhal proc¬ 
esses are common. (&) Circulatory disturbances cause a catarrhal enteritis, 
usually of a very chronic character. This is common in diseas es of the. liver, 
such as cirrhosis, and in chronic affections of the heart and lungs—all condi¬ 
tions, in fact, which produce engorgement of the terminal branches of the 
portal vessels, (d) In the cachectic conditions met with in cancer, profound 
anaemia, Addison’s disease, and Bright’s disease intestinal catarrh may occur 
as a terminal event. 

Morbid Anatomy.—Changes in the mucous membrane are not always visi¬ 
ble, and in cases in which, during life, the symptoms of intestinal catarrh 
have been marked, neither redness, swelling, nor increased secretion—the three 
signs usually laid down as characteristic of catarrhal inflammation—may be 
present post mortem. It is rare to see the mucous membrane injected; more 
compionly it is pale and covered with mucus. In the upper part of the small 
intestine the tips of the valvulse conniventes may be deeply injected. Even in 
extreme grades of portal obstruction intense hypersemia is not often seen. 
The entire mucosa may be softened and infiltrated, the lining epithelium 
swollen, or even shed, and appearing as large flakes among the intestinal 
contents. This is, no doubt, a post-mortem change. The lymph follicles are 
almost always swollen, particularly in children. The P”y°r’° patch 00 may 
be prominent and the solitary follicles in the large and small bowel may stand 
out with distinctness and present in the centres little erosions, the so-called 
fojligular ulcers. This may Iks a striking feature in the intestine in all forms 
of catarrhal enteritis in children, quite irrespective of the intensity of (he 
diarrhoea. 

When the process is more chronic the mucosa is firmer, in some instances 
thickened, in others distinctly thinned, and the villi and follicles present a 
slaty pigmentation. 

Symptoms. — Acut e and chronic forms may be recognized. The important 
symptom of both is diarrhoea, which, in the majority of instances, is the sole 
indication of this condition. It is not to be supposed that diarrhoea is invari¬ 
ably caused by, or associated with, catarrhal enteritis, as it may be produced 
by nerrons and other influences. It is probable that catarrh of-ihe. jejunum 
may exist without any - diarrhoea; indeed, it is a very common circumstance 
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<tgf find post' mortem a catarrhal state of the small bowel in persons who have 
4 o*t had diarrhoea during life. .The stools vary extremely in character. The 
color depends upon the amount of bile with which they are mixed, and they 
may be of a dark or blackish brown, or of a light-yellow, or even of a grayish- 
s hlte tint. < The consistence is" usually very thin and watery, but in some 
instances tho stools arc pultaceous like thin gruel. -.Portion^ of undigested 
food can often be seen (lienteric diarrhoea), and flakes of yellowish-brown 
mucus. . Microscopically there are innumerable micro-organisms, epithelium 
and mucous cells, crystals of phosphate of lime, oxalate of lime, and occasion¬ 
ally cholosterin and Charcot’s crystals. 

Pain in the abdomen is usually present in the acute catarrhal enteritis, 
particularly when due to food. It is of a colicky character, and when the 
colon is involved there may be tenesmus. More or less tympanites exists, and 
there are gurgling noises or borborygmi, due to the rapid passage of fluid and 
gas from one part to another. In the very acute attacks there may be vomit¬ 
ing. Fever is not, as a rule, present, but there may be a slight elevation of 
one or two degrees. The appetite is lost, there is intense thirst, and the 
tongue is dry and coated. In very acute cases, when the quantity of fluid 
lost is great and the pain excessive, there may be collapse symptoms. The 
number of evacuations varies from four or live to twenty or more in the 
course of the day. The attack lasts for two or three days, or may be prolonged 


for a week or ten days. 

Chronic catarrh of . the bowels may follow the acute form, or may come on 
gradually as an independent affection or as a sequence of obstruction in the 
portaLcirculation. It is c hara cterized by diarrhoea, with- or without colic. 
The dejections vary; when the small bowel is chiefly involved the diarrluca 
is afLa lieftterie character, and when the colon is affected the stools arc thin 
and mixed with much mucus. A special form of mucous diarrhcca will be 
mbsequently described. The general nutrition in these chronic cases is 
rrreatly disturbed; there limy be much loss of flesh and great pallor lhe 
patients arc 'inclincd to suffer from low spirits, or hypochondriasis may develop. 

Diagnosis.—It is important, in tho first place, to determine, if possible 
whether the large or small bowel is chiefly affected. - In catarrh of the small 
b owel the djuxluea-is less marked, the pains are of a colicky character, bor¬ 
borygmi are not so frequent, the faices usually contain portions of fowl, and 
are more yellowish-green or grayish-yellow and flocculent and do not contain 
much mucus. -When the large intestine is at fault there may be nojajn 
whatever, as in thTcatarrli of the large intestine associated with tuberculosis 
and Bright’s disease. When present, the pains are most intense and, if the 
lower portion of the bowel is involved, there may be marked Jqnssaus. lhe 
stools have a uniform soupy consistence; they are grayish in co or an g* 
lar throughout, with here and there flakes of mucus, or they may contain 

the diagnosis of duodenitis ^n 

be made. It is usually associated with acute gastritis and t P^ 
extends into the bile-duct, with jaundice. Neither jejumtis nor ileitis can 

disorder, 3 commonly met with in children between the ages of one and 
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five, characterized by the occurrence of pale, loose stools, not unlike grtfel or 
oatmeal porridge. They are balky, not watery , yeasty, frothy, and extremely 
offensive. The affection has received various names, such as 
diarrhim chvlaM i. It is not associated with tuberculous or other h#$ditaiy 
disease. IjCbegins insidiously and there are progressive. wasting, Weakness, 
and pallor. The belly becomes doughy and inelastic. There is often? flatu¬ 
lency. Fever is usually absent. The disease is lingering -antf a'fatal termina¬ 
tion is common. So far nothing is known of the pathology of the disease. 
Ulceration of the intestines has been met with, but it is not constant 

Sprue or Psilosis. —A remarkable disease of the tropics, characterized by 
“ a peculiar, inflamed, superficially ulcerated, exceedingly sensitive condition 
of the mucous membrane of the tongue and mouth; great wasting and anrc- 
mia; pale, copious, and often loose, frequent, and frothy fermenting stools; 
very generally by more or less diarrhoea; and also by a marked tendency to 
relapse” (Manson).’ 

It is very prevalent in India, China, and Java. Nothing definite is known 
as to its cause. 

When fully established the chief.symptoms are a disturbed condition of 
the bowels, pale, yeasty-looking stools, a raw, bare, sore condition of the 
tongue, mouth, and gullet, sometimes with actual superficial ulceration. With 
these gastro-intestinal symptoms there are associated amemia and general wast¬ 
ing. It is very chronic with numerous relapses. There are no characteristic 
anatomical changes. There are usually ulcers in the colon, and the French 
think it is a form of dysentery. 

Manson recommends rest and a milk diet as curative in a large proportion 
of .the cases. The monograph by Thin and the article by Manson in Allbutt’? 
System give very full descriptions of the disease. 

Diphthehitxc oh Choupous Enteeitis. 

A Croupous or diphtheritic inflammation of the mucosa of the small and 
large intestines occurs most-frequently as a secondary proeess in the 

infectious diseases— pneumo nia, pyajmia in its various forms, and typhoic 
fever ; (b) as a terminal process in many chronic affections, such as Bright’: 
dftgase, ci rrhosis o fjlmJiveT or c qpcer : and (c) as an effect of certain poison 
pr-marcury, lead, and arsenic. 

There are thxee...different anatomical pictures. Ia one. group of cases tin 
mucosa presents on the top of the folds a thin grayish-yellow diphtherih 
exudate situated upon a deeply congested base.f_In some cases all grades ma; 
be seen between the thinnest film of superficial necrosis and involvement o 
the entire thickness of the mucosa, tin .the colon similar transversely arrange* 
ateas pf necrosis are seen situated upon hypertemie patches, and it may b 
here much more extensive and involve a large portion of the membrane. Ther 
may be most extensive inflammation without any involvement of the-solitar 
follicles of the large or small bowel. 

2- In-A.-aecond- group of cases the membrane has rather a croupous chiractci 
It is grayish-white in color, mo k re flake-like and extensive, limited, perhup 
to the cecum .or to a portion of the colon; thus, in several cases of pneunioni 
I found this flaky adherent false membrane, in one instance forming patch 
1 to'fl cm. in diameter, which in form were not unlike rnpia crusts. 
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F p * third group the affection is really a follicular, enteritis, involving the 
j glitary glands, which are swolle n and cupped with an area of diphtheritic 
nfeerSMI 8r are in a state of suppuration. Follicular ulcers are common in this 
form. The disease may run its course without any symptoms, and the condi¬ 
tion is unexpectedly met with post mortem. I n L nthar,. instances there are 
dhundtasa, paia^hut not-often tenesmus or the passage of blood-stained mucus. 
T n the. lQ»C_eases the intestinal symptoms may be very marked, but in the 
terminal colitis of the fevers and of constitutional affections the symptoms 
are often trifling. 

The ulcerative colitis of chronic disease may bo only a terminal event in 
these diphtheritic processes. 

F IT L1!G mo nous Enteritis. 

As an independent affection this is excessively rare, even less frequent 
than its counterpart in the stomach. It is seen occasionally in connection 
with_ifliiigsMCeption, strangulated hernia, and chronic obstruction. Apart 
from these conditions it occurs most frequently in the duodenum, and leads 
'o suppuration in the submucosa and abscess formation. Except when asso- 
:iated with hernia or intussusception the affection can not be diagnosed. The 
ymptoms usually resemble those of peritonitis. 

Ulcerative Enteritis. 

In addition to the specific ulcers of tuberculosis, syphilis, and typhoid 
fever, the following forms of ulceration occur in the bowels: 

(a) Follicular Ulceration. —As previously mentioned, this is met with very 
xirnmonly,in the diarrhoeal diseases of children, and also in the secondary 
jr terminal inflammations in many fevers and constitutional disorders. The 
ulcers are small, punched out, with sharply cut edges, and they arc usually 
limited to the follicles. With this form may be placed the catarrhal ulcers 
if some writers. 

(!;) stercoral ulcers, which occur in long standing eases of'constipation. 
Very remarkable indeed are the cases in which the sacculi of the colon become 
filled with rounded small scybala, some of which produce distinct ulcers in 
the mucous membrane. The fecal masses may have lime salts deposited in 
them, and thus form little enteroliths. 

(c) Simple Ulcerative Colitis. —This affection, which elinieally_.k charac- 
terized-hy diarrhoea, is often regarded wrongly as a form of dysentery. It is 
not a very uncommon affection, and is most frequently met with in men 
above the middle period of life. The ulceration may be very extensive, so 
that a large proportion of the mucosa is removed. The lumen of the colon 
is.sometimes greatly increased, and the muscular walls hypertrophied. There 
are instances in which the bowel is contracted. Frequently the remnants of 
the mucosa are very dark, even black, and there may be polypoid outgrowths 
between the ulcers. , u 

These cases rarely come under observation at the outset, ana it is difficult 
to speak of the mode of origin. They are characterized- by WoJ T B fR a flt .a 
1^^ |^ nTI n f n dTitntnrir "hirPft*" - There isiysrely blood ot_pus 
ifi thsL&totik j Constipation may alternate with the diarrhma. There is usu- 
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ally great impairment of nutrition, and the pafients get weak and- sallow. 
Perforation occasionally occurs. 

The disease may prove fatal, or it may pass on and become chronic. The 
affection was not very infrequent at the Philadelphia Hospital, and though 
the disease bears some resemblance to dysentery, it is to be separated from it. 
Some of the cflses which wc have learned to recognize as amoebic dysentery 
resemble this form very closely: An excellent description of it is given by 
Hale White in Allbutt’s System. Tho ulcerative colitis mot with in institu¬ 
tions, such as that described by Gemmel, of the Lancaster Asylum, seems to 
be a true dysentery. Dickinson has described what lie calls n'lmmiimirffcnlrrrm 
tWfTof the bowels hi raws- of- contracted kidney. 

(d) Ulceration from External Perforation. —This may result from the 
erosion of new growths or, more commonly, from localized peritonitis with 
abscess formation and perforation of the bowel. This is met with most fre¬ 
quently in tuberculous peritonitis, but it may occur in the abscess which 
follows perforation of the -appendix or suppurative or gangrenous pancreatitis. 
Fatal haemorrhage may result from tho perforation. 

(e) Cancerous Ulcers. —In very rare instances of multiple cancer or sar¬ 
coma the submucous nodules break down and ulcerate. In one case the ileurr 
contained eight or ten sarcomatous ulcers secondary to an extensive sarcomr 
in the neighborhood of the shoulder-joint. 

( f) Occasionally a solitary ulcer is met with in the eaxmm or colon, wlm-1 
may lead to perforation. Two instances of ulcer of the caecum, both with 
perforation, have come under my observation, and in one instance a simple 
ulcer of the colon perforated and led to fatal peritonitis. 

Diagnosis of Intestinal Ulcers,— iAs a rule, diarrhuea is present in all cases, 
but exceptionally there may be extensive ulceration, particularly in the small 
bowel, without diarrhoea. Very limited ulceration in the colon may be asso¬ 
ciated with frequent stools. The character of the dejections is of great im¬ 
portance. Pus, shreds of tissue, and blood are the most valuable indications. 
Eus o ccurs most frequently .in connection with ulcers in the large intestine, 
but when the bowel alone is involved the amount is rarely great, and the 
passage of any quantity of pure pus is an indieationJiat it has come from 
without, most commonly from the rupture of a pericoecal abscess, or in women 
of an a bscess..of. the broad ligament. Pus may also be present in cancer of 
the bowel^ or it may be due to local disease in the rectum. A purulent mucus 
may be present in the stools in cases of ulcer, but it has not the same diag¬ 
nostic value. The swollen, sago-like masses of mucus which are believed by 
some to indicate follicular ulceration are met with also in mucous colitis- 
'.Haemorrhage is an important and valuable symptom of ulcer of tho bowel, 
particularly if profuse. It occurs under so many conditions that taken alone 
it may not Ire specially significant, but with other coexisting circumstances 
it may be the most important indication of all. 

&’’ Fragmen ts of tissue are occasionally found in the stools in ulcer, particu- 
larly In the extensive and rapid sloughing in dysenteric processes. /‘Definite 
portions.of mucosa, shreds of connective tissue, and even bits of the muscular 
coat may be found. < Pain occurs in many cases, either of a diffuse, colicky 
character, or sometimes, in the ulcer of the colon, very limited and well 
defined. 
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'-'Perforation is an accident liable to happen when the ulcer extends deeply. 
In the small bowel it leads to a localized or general peritonitis. In the large 
intestine, too, a fatal peritonitis may Tcsult, or if perforation takes place in 
the posterior wall of the ascending or descending colon, the production of a 
large abscess cavity in the retro-peritonseum. In a case at the University Hos¬ 
pital, Philadelphia, there was a perforation at the splenic flexure of the colon 
1. with an abscess containing air and pus—a condition of subphrenic pyo-pneu- 
^thorax. 

s iij 

Treatment of the Previous Conditions. 


(a) Acute Dyspeptic Diarrhoea. —All solid food should be withheld. If 
vomiting is present ice may be given, and small quantities of milk and soda 
water may be taken. If the attack has followed the eating of large quanti¬ 
ties of indigestible malerial, castor oil or calomel is advisable, but is not neces¬ 
sary if the patient has been freely purged. If the pain is severe, 20 drops 
of laudanum and a drachm of spirits of chloroform may be given, or, if the 
colie is very intense, a hypodermic of a quarter of a grain of morphia. It is 
not well to check the diarrhoea unless it is profuse, as it usually stops spon¬ 
taneously within forty-eight hours. If persistent, the aromatic chalk powder 
or largo doses of bismuth (30 to 40 grains) may be given. A small enema 
of starch (2 ounces) with 20 drops of laudanum, every six hours, is a most 
valuable remedy. 

(b) Chronic diarrhoea, including chronic catarrh and ulcerative enteritis. 
It is important, in the first place, to ascertain, if possible, the cause and 
whether ulceration is present or not. So much in treatment depends upon 
the careful examination of the "stools—as to the amount of mucus, the pres¬ 


ence of pus, the occurrence of parasites, and, above all, the slate of digestion 
of the food—that the practitioner should pay special attention to them. Many 
cases simply require- rest in lie d and a restricted dud.- Chronic diarrhoea of 
manyjjjqnths’ or even of several years’ duration may be sometimes cured by 
strict confinement to bed and a diet of boiled milk and albumen water. 

I* In that form in which immediately after eating there is a tendency to 
loose evacuations it is usually found that some one article of diet is at fault. 
The patient should jest for an hour or more after meals. Sometimes this alone 
is sufficient to prevent the occurrence of the diarrhica. fijn those forms which 
depend upon abnormal conditions in the small intestine, either too rapid peris- 
tidsis or faulty fermentative processes, bismuth is indicated. It must he gjvcn 
in large doses—from half a drachm to a drachm three times a day. The 
smaller doses are of little use. Xap MluUifl vPXepurations here do much good, 
given in doses of from 10 to 15 grains (in capsule) four or (no times a day. 
Larger doses may be needed, galoland the salicylate of bismuth may be tried. 

An -e-rtrprpply obstinate and intractable form is the diarrhoea o ys erica 
women A systematic rest cure will be found most advantageous, on 
iqgj y jj f * is not well borne the patient may he fed exclusively on egg acumen. 
The condition seems to be associated in some cases with incron. peris a, 
and in such the Igomides max-do-good. or preparations of opium may >e n 
sary. There are instances which prove most obstinate an rcs |s 
treatment, and the patient may lie greatly reduced. ^phpngc_ot_ajijaa 
surroundings may do more than medicines. 
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pyion and is due to ulceration. Medicines by the mouth are here of little value. 
The stools should be carefully watched and a diet arranged which shall leave 
the smallest possible residue. 1 Boiled o r peptonized milk may be given , but the 
stools should be examined to see whether there is anexcess of foodor of curds. 
If eat i s. as a role, badly borne in these cases. *.The diarrhoea is ^rflttniH 
hy enerr)a j.a. > The starch and laudanum should be tried, but when ulceration 
is present it is better to use astringent injections. AEmmA to .4 pilots pf watin 
water, containing from, half a drachm, to a drachm of nitrate of .ailyej, may 
be used. In the chronic diarrhoea which follows dysentery this is particularly 
advantageous. In giving large injections the patient should be in the dorsal 
position, with the hips elevated, and it is best to allow tho injection to flow 
in gradually from a siphon bag. In this way the entire colon can be irrigated 
and the patient can retain the injection for some time. The silver injections 
may bo very painful, but they arc invaluable in all forms of ulcerative eolifis. 
Acetate, of.lead, boraeic acid, sulphate of copper, sulphate of zinc, and sali¬ 
cylic. acid may be used in 1-per-cent solutions. 

3»- In the intense forms of choleraic diarrhoea’ in adults associated with eon- 
smut vomiting and frequent watery discharges tho patient should be giveh at 
once a hypodermic of a quarter of a grain of morphia, which should be re¬ 
peated in an hour if tho pains return or the purging persists. This gives 
prompt relief, and is often the only medicine needed in the attack. The 
patient should be given stimulants, and, when the vomiting is allayed by 
suitable remedies, small quantities of milk and lime water. 

n. DIARKHCEAL DISEASES IN CHILDREN. 

Children are particularly susceptible to disorders of the alimentary tract. 
Although several forms are recognized, they so often merge tho ono into the 
other that a sharp differentiation is impossible. 

General Etiology.—Certain factors, prodiaposu to -diarrhoea. Aob.—-T he 
largest numl)cr of cases occur just after the nursing period; the lngfujat .mor¬ 
tal ity i s ln the seco nd hal f of the first year, when this period falls in the hot 
weather ; heuce-the- dread of the “ second-summer.” 

Diet .—D iarrhrca ia most frequent in artificially fed babies. Of nineteen 
hundred and forty-three fatal cases collected by I-Iolt, only 3 per cent were 
breast-fed. The recent agitation for pure milk in the large cities has de¬ 
creased materially the number of diarrhoea cases among bottle-fed infants. 

Among fhe poor the bowel pomplaint comes with artificial feeding, ami 
is due either to milk ill suited in quantity or poor in quality or to indigestible 
articles of diet. Very many of the fatal cases have been fed upon condensed 
milk. 

T empbra wbb. —The relation of the atmospheric temperature to the preva¬ 
lence of the disease in children has long been recognized. The-mortality curve 
begin* to rise in May, increases in June, reaching the maximum in July, and 
^gradually sinks through August and September. The maximum corresponds 
closely with the highest mean temperature, yet we can not regard the heat 
itelf as the direct agent, but only as one of several factors. Thus the mean 
tf8&>erature of June is onlv four or five degrees lower than that of July, and 
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yftiljjja mortality is not more than one-third. Seibert, who lias carefully ana¬ 
lysed the mortality and the temperature month by month in New York for 
tshyears, fails to find a constant relation between the degrees of heat and the 
fhimber of cases of diarrhoea. Neither barometric pressure nor humidity 
40 j$j» to hare any influence. # # 

■ , . ; J ^gyiaatmoQr.—The discovery by Duvall and Bassett, working at the 
lE&lmas Wilson Sanitarium, in the dejecta of children suffering from summer 
apparently identical with the organism shown by Sbiga 
t$ fro the nanap of,epidemic dysentery in Japan, has awakened renewed interest 
in the relation of bacteria to these disorders in children. 


The Rockefeller Institute research (190,1) showed that this organism was 
present in a large number of cases of so-called “ summer diarrhoea.” No in¬ 
stances of cholera infantum were studied. The laboratory studies of Martini 
..and Lentz, Flexner, Hiss, Parke, and others, indicate that £here is a group 
closely allied forms of bacilli differing slightly from the original Shiga 
■ • bacillus in their action on certain sugars and in agglutinating properties. 

The type of organisms most frequently associated with the diarrhoeas of 
.Aildren belongs to the so-called “acid type,” and, unlike the Shiga cultures, 
feqiients mannite with acid production. 

The causal connection of Ibis group of bacteria with all the diarrhoeal dis¬ 
eases of-jchildren has not teen proven. In the hands of some workers they 
have bedn found in the feces of a largo proportion of all cases examined, and 
alsoy-less frequently in the sporadic diarrhoeas occurring throughout the year. 
These organisms are often found in comparatively small numbers, and are 
more easily isolated from mucus or blood-stained stools. rxTligy occur in the 
aqute primary intestinal infection in children, in subacute infection without 
previous-symptoms coincident with or following other acute diseases such as 
measles, pneumonia, etc., and in the terminal intestinal infection following 
makwtsition or qjgiasmus. They have been found in breast-fed infants as 
well as bottle-babies. 


The mode of entrance of the organism has not teen determined. Simul¬ 
taneous outbreaks of many cases in remote parts of a community where there 
can be no common milk supply, and occurrence of the disease in breast- and 
condensed-milk-fed babies, indicates that coj^mUk is not the only conveyer 
of the infection, and points to some common cause, possibly to the water, as 
a means of contamination, although dysentery bacilli have not yet been iso¬ 
lated from city water. 

The importance of other organisms must not be overlooked. The observa¬ 
tions of Escherich showed the remarkable simplicity of^h antfir ia L toft in, the 
int estines of heal thy milk-fed childrepj^bocffnuui lactie arogenes being present 
in the upper portion of the bowel anijgfracterium coli commune in the lower 
bowel, each almost in pure culture. 

When diarrhoea is set up the number and varieties of bacteria are greatly 
increased, although heretofore no forms had been found to bear a constant or 
specific relationship to the diarrhoeal faeces. 

L Certain diarrhoeas in children are apparently iaduned by tha . lactic acid 
organisms in milk^ojhers by jj glon or proteus bacilli, and others, again, ijy the 
^ ^^and other forms; all these bacteria may be associated with the 
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There is considerable evidence to support the view that the destruelhc 
lesions of the intestines may be produced by the streptococcus pyogenes after 
an initial infection with a member of the dysentery group. 

Morbid Anatomy. —In mild cases there may be only a slight catarrhal 
swelling of the mucosa of both small *and large bowel, with •enlargement of 
the lymph follicles. The mucous membrane may be irregularly congested; 
often this is most marked at the summit of the folds. The submucosa is usu¬ 
ally infiltrated with serum and small round cells. In more severe cases ulcera¬ 
tion may take place. The loss of substance begins, usually, in the mucosa, 
over swollen lymph follicles. About the ulcer there is a more or less distinctly 
marked inflammatory zone. The destruction of the tissue is limited to the 
region of the follicles and becomes progressive by the union of several adjoin¬ 
ing ulcers. This process is usually confined to the lower bowel, and may be 
so extensive as to leave only ribtj^ns of intact mucosa. The ulcers never per¬ 
forate. 

Rarely there is a croupous or pseudo-membranous enteritis affecting the 
lower ilium, colon, and rectum. The constant features arc the increased secre¬ 
tion of mucus and the lymphoid hyperplasia. ' The mesenteric glands are en¬ 
larged. The changes in the other organs are neither numerous nor charac¬ 
teristic. 

' Broncho-pneumonia occurs in many cases. The liver is often fatty, the 
spleen may be swollen. Brain lesions are rare; the membranes and substance 
are often anaemic, but meningitis or thrombosis is very uncommon. 


Clinical Forms. 

Acute Intestinal Indigestion. —This form occurs in children of all ages, 
and is associated with improper food. The symptoms often begin abruptly 
with nausea and vomiting, or, especially in stronger children, several hours 
or a day or two after the disturbing diet. The local symptoms are colicky 
pains, moderate tympanites, and diarrhoea. Thfi,s.tpQjs arc fqju^tpjnn in 
tprpp|y-foii T hours: at^ first faxrnl, then, fluid, with, mace or lqaa mucus and 
partic les"from undigested' material. There is no blood. The usual intestinal 
bacteria are found. Occasionally, when there is mucus, dysentery bacilli arc 
present. Thera is always fever. Tf. is rarely very high, and never continues. 
The p ulse may be ra pid and the prostration marked in.Yery.young-o»-w«ik 
children. These symptoms usually subside shortly after the emptying of the 
bowel. 

In weakened infants, or when the treatment has been delayed or the diet 
remains unchanged, this disturbance may lead to more serious conditions. 
Attacks of intestinal indigestion tend to recur. 

Acute Dyspepsia, or Fermentative Diarrhoea. — This form is characterized 
by more severe constitutional symptoms. It may hagin after .an. intestinal 
i ndig nation of several days in _which. .the stools are fluid and offensive, and 
(^Iltain-undigested food and. curds. In other cases the disease sets in 
abruptly with vomiting, griping pains, and fever, which may rapidly reach 
1Q4°-1Q5° F.~ 

Mery nng sy mp toms are usually prominent. ThO-Child iftjrritahle and 
sjaa^ poorly. Convulsions may usher in the acute symptoms or occur later. 



DISEASES OF THE INTESTINES. 


607 


<in increasing drowsiness, ending in coma, has been noted in many cases. The 
.sfoq{a, Which vary from four to twenty in twenty-four hours, soon lose their 
fteca l char acter and become fluid. Later they consist largely of green or 
translucent; mucus. An occasional fleck of blood is noticed in the mucus, but 
this is never present in large amounts.. 

Microscopically, besides the food residue and mucous strands are a mod¬ 
erate number of leucocytes and red blood-corpuscles. Epithelial cells are' 
found with numerous bacteria. 

The acute symptoms generally pass away in a few days with judicious 
treatment. Eelapses are frequent, following any indiscretion. The attack 
may be the beginning of severe ileo-colitis. 

These gastro-intestinal intoxications are largely confined to the summer 
months and form an important group of the summer diarrhoeas of children. 

Cholera Infantum. —This term should Jc reserved jhn ful minating 
fonn_o f gas tro-intestinal intoxication. The typical cases are rare and form 
only a very small proportion of the diarrhueal diseases of infants. The disease 
sets in with vomiting, which is incessant and is excited by nil attempt to take 
food or drink. The stools are profuse and frequent; at first faical in charac¬ 
ter, brown or yellow in color, and finally thin, serous, and watery. The stools 
first passed arc \cry olTenshe; subsequently they are odorless. The thin, serous 
stools are alkaline. There is fever, but the axillary temperature muy register 
three or more degrees below that of the rectum. From the outset there is 
marked prostration; the eyes are sunken, the features pinched, the fontanelles 
depressed, and the skin has a peculiar ashy pallor. At first restless and ex¬ 
cited, the child subsequently becomes heavy, dull, and listless. The tongue 
is coated at the onset, but subsequently becomes red and dry. As in all 
choleraic conditions, the thirst is insatiable; the pulse is rapid and feeble, and 
toward the end becomes irregular and imperceptible. Death may occur within 
twenty-four hours, with symptoms of collapse and great elevation of the in¬ 
ternal temperature. Before the end the diarrhoea and vomiting may cease. 
In other instances the intense symptoms subside, but the child remains torpid 
and semi-comatose, with lingers clutched, and there may be convulsions. The 
head i^q y fre re tracted and the-respirations interrupted, irregular, and of the 
Cl ieype-Stnl'-es type. The child may remain in this condition for some days 
without any signs of improvement. It was to this group of symptoms jn 
infantilo diarriKpa- -that Marshall Hall gave the term “ hydrencephaloid,” o r 
spurious hydrocephalus. As a rule, no changes in the brain “or officr organs 
are"'Tound. The condition of sclerema is described as a sequel of cholera 
infantum. The skin and subcutaneous tissue becomes hard and firm, and the 
appearance has been compared to that of a half-frozen cadaver. 

No constant organism has been found in these cases. Baginsky considers 
the-disease the result of the action on the system of the poisonous products 
of decomposition encouraged by the various bacteria present—a Faulnm dis¬ 
ease. The clinical picture is that produced by an acute bacterial infection, 
118 in Asiatic cholera. 

rrv ''' diagnosis is readily made. There is no other intestinal 
affection in children for which it can be mistaken. The constant vomiting, 
the frequent watery discharges, the collapse symptoms, and the elevated .tem¬ 
perature make an unmistakable clinical picture. The outlook in the majority 
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of_cases is bad, particularly in children artificially fed. * Hyperpyrexia, ex¬ 
treme collapse, and incessant vomiting are the most serious symptoms. 

Ileo-colitis ( Entero-colitis , Inflammatory Diarrhaa ).—In this form ..there 
is evidence of an inflammatory alteration of the intestinal wall, usually the 
lower ileum and large intestine. Several sub-varieties are recognized according 
to the nature and site of the lesions. Many of the cases are grafted ojxifib' 
simple forms above described. The mucous discharges continue, mingjkl with, 
food residue and often streaked with blood. Pus cells are numerous under 
the microscope. The temperature remains elevated or may be remittent. 
After two or three weeks the symptoms gradually subside, the stoolw become 
fewer in number, and the fiscal character returns. 

In other instances tho severe involvement of the intestines seems evident 
within a few hours of the onset, with abdominal pain, vomiting, and fever. 
Blood and pus may be present in nearly every stool. Tenesmus is frequent 
and prolapsus ani is not uncommon. In severe attacks the prostration is 
marked, the tongue is dry, the mouth covered with sordes, and death nfay 
ensue in a few days from profound sepsis, or, if the aeute stage is survived, 
the case may continue desperately ill for weeks, gradually recover, or die from 
asthenia. 

* IfeimmllUgrof large amounts of blood is extremely faro. The-appea«mee 
of blight red .stains on the napkin indicates, usually, ulceration of the lower 
bowel or rectum. When the, blood is dark brown the lesion is in the ileum or 
near the valve. The extent of the ulceration can not be accurately determined 
by the quantity of the blood passed. 

Membranous-colitis is usually only to be distinguished by the discovery 
of the membrane in the rectum through a speculum or in prolapsus, or by 
the passage of a fragment of the membrane in the stools. 

Inflammation of the colon often occurs in marantic infants. It may con¬ 
sist of a catarrhal or follicular inflammation of the lower bowel without 
destructive lesion, and is frequently a terminal infection. 

Ileo-colitis may become chronic and persist for months. The signs of 
active inflammation subside; there is little pain or fever, but more or less 
mucus remains in the stools. The general condition of the child suffers. 
There is a continuous loss in weight; the skin is dry and hangs in folds; 
nervous symptoms are always present. There may be stiffness and contrac¬ 
tion of the extremities, with opisthotonus. The progress of the disease is 
irregular, marked by short periods of improvement. Death is often due to a 
relapse, to asthenia, or to broncho-pneumonia. In many of these cases, both 
acute and chronic, the dysentery bacilli have been found in association with 
other organisms. 

Prevention. —Unquestionably, most of the intestinal disorders of children 
can be prevented. In many of our large cities the mortality from the summer 
diarrhoeas has been greatly reduced by prophylactic measures. 

infant, should have abundance of air-space in the home, with plenty 
of sunlight and fresh air. In hot wea ther, it may be well for him tft..slecp 
out o f doors, day and night. / Ilia clothing must not be too heavy in midsum¬ 
mer; often only a binder and thin dress. This clothing should be altered 
with every ehange of the temperature. The greatest, cleanliness should sur¬ 
round the life of the baby, and the nursing-bottles and nipples are to be 
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(jiSa eatih day ,and kept scrupulously clean. Breast-feeding is continued 


yjET-With bottle-babies, in warm weather, the diet should be reduced 
£#epgth-—i. e., weaker milk mixtures used and more water given. In all 
jjptded communities the milk should be sterilized oa-pasteuiiaed during the 
wyh fl gi .months, and all the water given the baby, either with or between the 
gjgjs&ient, boiled. It is better that a child should be in the country during 
hftdjgp weather, but when this is impossible the various parks in our large 
atiefc-sifford much relief. 


r \ Treatment.—Qaattaiag^ AjjAPlPi kjstt. —Even after the illness has begun, 
nuch- eftn be done by hygienic measures to diminish the severity. t rHinnprt^n f 
iir to M peaflhnre. QLjjMwntmTi is. ofterr followed by a marked imjH’ovemeut in 
Jfjg..child’s condition. The patient must not bo too warmly clad. The tem¬ 
perature may be lowered and nervous symptoms allayed by hydrotherapy. 

S i, warm and cool, are helpful.' Colon irrigations serve the double purpose 
shing the bowel and stimulating the nervous system. They should bo 
given cool when there is much fever. 

Hnn rnrtrlr —In all cases of diarrhoea there is more or less congcstiofl'Wi 
the intestinal mucosa, hypersecretion of mucus, and increased peristalsis ducTa 
part to the irritant action of improper food. In certain forms toxic symptom* 
from the absorption of poisons from the intestinal tract are early noticed. In 
other instances, inflammatory lesions in the wall of the bowel are present. 
The keynote, then, of the treatment is promptness. Nature’s effort to remove 
the disturbing cause should be assisfed, not checked, and care must be taken 
to introduce food that will afford the least pabulum for the disturbing bacteria. 

t Gaaiflicoil, and calomel arc to be preferred as purgatives, especially for 
infants. A^dfachm of the former repeated, if necessary, will usually sweep 
thniatgstinal tract and relieve the irritation. 2Jfhere there is much nausea 


or intestinal fermentation, calomel is indicated. It may be given, in divided 
doses at short intervals until one or two grains have been taken, or until the 
characteristic green stools appear. Very early in the attack^ if ns pisefl-ia .n 
marked sym ptom, nothing relieves so quickly as -gastric4aregfr-witb warm 
wafer, or a weak soda solution when there is much acidity. In older children, 
a large draught of boiled water may be substituted, v In many cases irrigation 
of juhe l ower bowel with large quantities of salt solution flushes the colon, 
rem^mgjte irritating material, and diminishes the absorption of toxins. It 
also reduces the temperature and allays nervous symptoms. The irrigating 
fluid should be cool when there is much fever. The infant is placed in the 
(loraaLposition or turned a little to the left, with hips elevated, and the fluid 
from a fountain syringe, about three feet above the patient, is allowed to flow 
into the rectum through a large soft rubber catheter. Usually about a pint 
can be retained before expulsion. If desired, the catheter can be gently 
pushed into the bowel as it becomes distended with fluid. Two or three quarts 
should be used at one irrigation, which may be repeated several times in 
twenty-four hours if it is beneficial. 

Where there is ulceration of the lower bowel, various astringents, such as 
alum, witch hazel (one or two teaspoonfuls to one quart), silver nitrate, 
1-4,000, or a weak solution of permanganate of potassium, may be used as 
the irrigating fluid. 
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When there, is much loss of fluid from the body or when toxic symptoms 
are marked, infusion of normal salt solution under the skin may be tried. 
One to three hundred ec. of the solution can be readily introduced. This 
. procedure'is not so permanently helpful as it was thought to be spme years 
ago. There is rarely any necessity to transfuse. 

Of the many drugs vaunted as intestinal astringents and antisepticSj-hisr 
mjith, either as aubgajlate or subnitrate, has proven most serviceable. It 
should not be given until the disturbing material has been removed and the 
temperature is falling; then it should be administered in large doses, 5Jo 10 
grains every hour, until there is discoloration of the stools. In some cases 
this may be hastened by lac sulphur in grain doses. O pip m should be very 
sparingly used, and "then only for a specific purpose, to check excessive peri¬ 
stalsis, violent colic, or very numerous passages. It may be given to an in¬ 
fant as Dover’s powders, J-l gr.; or paregoric, 5-10 minims every four 
hours; or morphja, hypodermically, ifo-iV S’"-, when prompt action is,de¬ 
sired. Occasionally it is well to combine it with atropia, rihnr ~ iWp- 
The bowels should not be locked when the stools arc foul or tho temperature 
is high. 

In all cases where there is prostration, stimulants are indicated. Alcohol, 
such as hrftndy nr rfhisfy | to 1 oz. in twenty-four hours in frequent doses, 
diluted six to ten times with water, or, where- there is -much nausea,, cjiam- 
pa^ne with cracked ice, is most helpful. Strychnine, tivrls gr., or (\igi- 
talrn in similar doses, may be indicated. Musk and camphor are also excellent 
stimulants 

Serum Therapy .—Thus far the results of serum therapy have been dis¬ 
appointing, Of 83 cases collected during the summer of 1903 by the Rocke¬ 
feller Institute, there were nojCUiea which could be certainly ascribed to the 
•serum, nor was the mortality, as compared with previous years, appreciably 
lowered by serum prepared from either the so-called acid or alkaline type or 
organism. In nearly all instances, however, in which the serum was given, 
several days had elapsed after the onset of the illness. T *-vrai only in- the 
ysDf..-ea*ly-casas-thal any improvement at all was noticed. It may be that 
an earlier trial will be followed by better results. 

Certainly the marked reduction in the mortality in adult dysentery in 
Jpp m reporte d bv Shiga, should encourage the further trial of this treatment 
in the epidemic-diarrhoea, as no ill effects whatever have been ascribed to its 
use. It is given in J0-40 cc . doses, hypodermically. 

Dibt. —The dietetic management Is of the utmost importance. In acute 
cases'with fever, t ha-mi lk whathw-breast-or cow’s milk, and all its modifica¬ 
tions, must be stopped at once. It is best to give the infant nothing but 
water for several hours, it may be for two or three days, or until the acute 
symptoms subside; a cereal water may thpp he auhgt.itiif/v'l, prfifoy ib ly flPTt T ' n ' 
ized, to which may beatJcfed eggjdhiunen, brfllh^ or beef juice. Preparations 
of broth and beef juice, and occasionally ajajgfcjga, may be given. The time 
at which it is safe to return to a milk diet varies with each case, and no defi¬ 
nite rules can be laid down. It is usually better to defer milk until the tem¬ 
perature is nearly normal. 

If the stools are offensive from proteid ^decomposition,_a diet.consisting 
largely of. aarhfttiyflratee—i. e., ba^gy^wgjer —is„ i ndicated; whereas proteid 
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iet, such as be^f juice and cgg^Uomjcn, is more helpful when the 

a8@g&*»d. 

Experience has shown that the ingredient in the mjlk.tllAt.ia notweUbomc 
■ th a fat : hence skimmed milk, diluted or partially digested, can often be 
it ffiv giv en before diluted whole milk. Whey is often helpful. 

' In Germany, fjnt.tqrpii lk has been widely used in convalescence from intes- 
inal disturbances. 

The various proprietary foods, or condensed milk mixed with water, al- 
hough not to be given over long periods, may be found serviceable in the 
Tadual return of the child to a normal diet. 

In children from three to seven years of age these acute derangements aro 
•arely serious, and usually respond promptly after purgation and restricted 
liet, consisting largely of boiled milk. 

It must be borne in mind that injudicious treatment, either in diet or 
Dedication, may interrupt what otherwise would be a prompt recovery and 
jrjpg on the most serious intestinal lesions. The chronic cases, both in infants 
lid older children, especially those with ileo-colitis and ulceration in the gut, 
present unusual difficulties. Each case must be studied by itself. Fa o d. w lucli 
is .digested- in the upper portion of the intestinal tract is preferable. Milk, 
properly modified with cereal water or predigested, if intelligently prescribed, 
offers the best chance of success. The so-called percentage system of milk 
modification, which enables the physician to alter at will the proportion of 
fat or carbohydrate present in the milk mixture, is of great service in feeding 
these long-standing cases. 

Care must be taken not to over-feed, although occasionally when there is 
persistent anorexia, gavage may be necessary. This is best accomplished 
through a nasaTtube. Some infants will retain food given through a catheter 
when they will vomit the same mixture taken from a bottle. Beef juice or 
one of the beef-peptone preparations is frequently useful. They sho 
always be given with considerable fluid. In a large majority of instances 
ulceration is confined to the large intestine, and can be reached by local 


treatment. . . 

Irrigations which flush the injured surface are of service. They should 

be discontinued if much exhaustion follows; this is rarely the case. 

No very definite results have followed the various astringent preparations 
recommended. Probably warm salt or weak soda solutions are as useful. Sil¬ 
ver nitrate is stimulating and healing where the ulcerations are in the rectum. 
In great local irritation and tenesmus, enemata (2 oz.) of flaxseed or starch, 
with 2 to 5 drops of laudanum, are soothing and beneficial. 

Treatment of Cholera Infantum.—In cholera infantum serious symptoms 
may occur with great rapidity, and here the incessant vomihng and frequeiit 
purging render the administration of remedies extremely difficult. Irr *S at . 
o< »d largo W i. .1 -tto, f *" h “, e ”,”2 

ice-water injections may be used, or a graduated bath As ,n the “ute cho 
eraic diarrhoea of adults, morphia hypodermically is the remedy which gives 
greatest relief and in the conditions of extreme vomiting and purging, with 
^^dtuapse symptoms, this drug alone commands^ si^ 

A child of one year may be given from yi* to A of a gram, to be repeated 
in an honr, and again if not better. 
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In all cases of diarrhoea convalescence requires very careful management 
An infant which has suffered from a severe attack should be especially wat^hec 
throughout the remainder of the hot weather. Fnriagi this ifigif d ; * 
eafa to a 1 M l diet. 

HL APPENDICITIS. 

Inflammation of the vermiform appendix is the most important of' acut 
intestinal disorders. Formerly the “iliac phlegmon” was thought to by dm 
to disease of the caecum—typhlitis—or of the peritoneum covering jfepeij 
tjjph lu: " • but we now know that with rare exceptions the caecum itself is no 
affected, and even the condition formerly described as stercoral typhlitis is h 
reality appendicitis. The history is very fully given in the monograph o 
Kelly and Hurdon, Melier and Dupuytren in France, Addison, Bright, and 
Hodgkin in England, recognized the importance of the appendix, but to 
American physicians and surgeons is largely due the modern appreciation of 
appendicitis as a common and serious disease. The contribution of Fitz in 
1886 served to put the whole question on a rational basis. 

Etiology .—Incidence of the pisease .—In New York, in 1903, there were 
439 deaths,.139 peTmftTionfin England and Wales, in 1003, there were 1,729 
deaths (Tatham), and in Chicago, 140 deaths per million inhabitants. Among 
8,043 deaths in the Boston City Hospital in the decade ending 1901, 179 
(2.2 per cent) were due to appendicitis, which may be taken as the average 
percentage of death in America. This is considerably higher than the Ger¬ 
man figures, which are 0.3 per cent in Vienna (Nothnagel) and 0.5 per cent 
in Munich (Einhom). 

The exciting causes of appendicitis are not always evident. An infection 
is in all probability the essential factor. The lumen of the appendix forms 
a sort of test-tube, in which the fasces lodge and are with difficulty discharged, 
so that the mucosa is liable to injury from, retention of the secretions or from 
-the presence of inspissated fajees or occasionally foreign bodies. In some in¬ 
stances the appendicitis is a local expression of a general infection. Some 
have thought that the great increase in the prevalence of the disease is due 
^ to influenza. By some the pnismanf rbcnrqat.ic fever is believed to be a cause, 
and just as it may excite tonsillitis, so it may eause inflammation of the lym¬ 
phatic tissues of the appendix. It is remarkable, too, that there may be two 
or three cases of appendicitis at the same time in one family. The acute catar¬ 
rhal form may be associated with pneumonia or typhoid fever or any jof the 
acute infections. >< Direct injury, as in straining and heavy lifting, is an occa¬ 
sional cause. 

The bacteriology of the disease is most varied. The bacillus eoli is present 
in a large number of cases, and the pyogenic organisms, particularly the Btrep- 
tococcua pyogenes and the proteus vulgaris. 

Age. —Appendicitis is a disease of young persons. According to Fitz’a 
statistics, more than 60 per cent of the cases occur before the twentieth year; 
according to Einhom’s, 6Q per cent between the sixteenth and thirtieth years. 
It has been met with as early as the seventh week, but it iB rarely seen prior 
to the third year. 

Sex,— It is about equally common in males and in females. 
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Occupation .—Persons whose work necessitates the lifting of heavy weights 
seem more prone to the disease. Trauma plays a very definite role, and in a 
uumjjer of cases the symptoms have followed very closely a fall or a blow. 

-^^discretions in. diet are very prone to bring on an attack, particularly in 
tM'jwumng form of the disease, in which pain in the appendix region not 
^ifieintly follows the eating of indigestible articles of f«pd. 

IpYWieties.—It is not easy to classify the forms of inflammation of the 
jmesl.ix. The following are the most important: 

04 TA 8 KHAI, in which the mucosa only is involved in a mild infec- 
causing swelling, a little oedema, and increased secretion, usually of a 
mncO-pus. This form may give rise to no symptoms whatever, or there may 
bb occasional colicky pains. 

v Acute diffuse appendicitis is more common. There is inflammation 
of the mucosa and thickening of the entire organ, which becomes rigid and 
tense, and the peritoneal surface hypenemic. There may bo erosions of the 
mucosa, or even small ulcers. 

/>- PunpjiENT appendicitis is a more advanced stage of the former. Very 
often the lumen of the tube is obstructed and pus is retained, forming a defi¬ 
nite sac, varying greatly in size. 

- Gangrenous appendicitis is characterized by necrosis, local,or general. 
Most frequently the tip is involved, but a large portion of the organ may be¬ 
come sphacelated, or in rare instances the entire appendix may slough off from 
the cfficum. 


In the acute diffuse, the purulent, or the gangrenous forms perforation 
may take place in one or in several spots. It leads to either a wide-spread 
perit onitis or a localized peritonitis with abscess formation, or very frequently, 
if operation~is not performed, to extensive abscess in the ccecal region—sup¬ 
purative peri-appendicitis. 

■ Chronic appendicitis may follow the acute form, or the process may be 
Blow and gradual from the start. The organ is firm, slightly enlarged, the 
coats thickened, and the mucosa thick and hyperaimic. The lumen may be 
narrowed. In some instances there are foreign bodies or concretions, and 
there may be areas of erosion of the mucous membrane or partial obliteration 
of the lumen. 


Obliterative appendicitis is perhaps the most common form, as it seems 
to be a gradual involution process in many individuals. The tube is thick¬ 
ened, the peritoneal surface smooth; the distal portion of the lumen may be 
entirely obliterated, and gradually the whole organ becomes sclerotic and 
shrunken. 

Fteoal Conoretions.—The lumen of the appendix may contain a mould of 
faces, which can readily be squeezed out. Even while soft the contents of the 
tube may be moulded in two or three sections with rounded ends. Concretions 
—enteroliths, coproliths—-are also common. Of 700 cases of foreign bodies 
there were 45 per cent of fecal concretions (J. F. Mitchell). The enteroliths 
often resemble in shape date-stones. The importance of these concretions is 
shown by the great frequency with which they are found in all acute inflam¬ 
mations of the appendix. , „ 

Foreign Bodies.—Of 1,400 cases of appendicitis collected by J. h. MitcneU 
these were present in 7 per cent; in 28 cases pins were found. It is well to 
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bear in mind that some of the concretions bear a very striking resemblance 
to cherry and date stones. 

Remote Effect*.—The remote effects of perforative appendicitis are inter¬ 
esting. Hsemorrhage may occur. In one of my cases the appendix was ad-' 
herent to the promontory of the sacrum, and the abscess cavity had perfo¬ 
rated in two places into the ileum. Death resulted from profuse hsemorrhage. 
Cases are on record in which the internal iliac artery or the deep circum¬ 
flex iliac artery has been opened. Suppurative pylephlebitis may result from 
inflammation of the mesenteric veins near the perforated appendix. Tho 
appendix may perforate in a hernial sac. Many instances of this have been 
recorded. 

After operation,.thrombosis of the iliac or femoral*veins is not uncommon, 
and sudden death from pulmonary embolism has followed. The leg m°y- ka 
permanently, enlarged. Hernia may occur in the wound. Strangulation of 
the bowel is an occasional sequence. Hecurrence of the symptoms after opera¬ 
tion has been noted, due in some cases to incomplete removal. 

Symptoms.—In a large proportion of all cases of acute appendicitis the 
following symptoms arc present: (1) Sudden pain in the abdomen, usually 
referred to the right iliac fossa; (2) fever, often of moderate grade; (3) 
gastrointestinal disturbance—nausea, vomiting, and frequently constipation; 
(4) tenderness or pain on pressure in the appendix region. 

Pain. —A sudden, v iolent, pain in the abdomen is, according to Kit/,, the 
most, constant; first, decided symptom of perforating inflammation of the «|i- 
psndix, and occurred in 81 per cent of the cases analyzed by him. In fully 
half of the cases it is localized in the right iliac fossa, but it may be central, 
diffuse, but usually in the right half of the abdomen. Even in the cases in 
which the pain is at first not in the appendix region, it is usually felt here 
within thirty-six or forty-eight hours. It may extend toward the perimeum 
or testicle. It is sometimes very sharp and colic-like, and cases have been 
mistaken for nephritic or for biliary colic. Some patients speak of it as a 
sharp, intense pain—serous-membrane pain; others as a dull ache—connective- 
tissue pain. While a very valuable symptom, pain is at the same time one 
of the most misleading. Some of the forms of recurring pain in the appendix 
region Talamon has called appendicular colic. The condition is believed to 
be due to partial occlusion of the lumen, leading to violent and irregular 
peristaltic action of the circular and longitudinal muscles in the expulsion 
of the mucus. 

Fevee. —Fever is ahrays present in the early stage, even in the mildest 
forms, and is a most important feature. J. B. Murphy states that he would 
not operate on a case in which he was confident that no fever had been present 
in the first thirty-six hours of the disease. An initial chill is very rare. The 
fever may be moderate, from 100° to 102°; sometimes in children at the very 
outset the thermometer may register above 103.5.° The thermometer is one 
of the most trustworthy guides in the diagnosis of acute appendicitis. Ap¬ 
pendicular colic of great severity may occur without fever. When a localized 
abscess has formed, and in some very virulent eases of general peritonitis, tin* 
temperature may be normal, but at this stage there are other symptoms which 
indicate the gravity of the situation. The pulse is quickened in proportion' 
to the fever, 
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GUstbo-intestinal Disturbance.—' The tongue is usually furred and 
nnifl t. seldom dry. Nausea and vomiting are symptoms which may be absent, 
fat which are commonly present in the acute perforative cases. The vomiting 
rarely persists beyond the second day in favorable cases. Constipation is the 
rufejbut the attack may set in with diarrhoea, particularly in children. 

■ Looal Signs. —Inspection of the abdomen is at first ne gative: there is 
pp detention, and the iliac fossa; look alike. OiLpalpation there are usually 
from the outset two important signs—namely,' great tension of the right rectus 
muscle, and tenderness or actual pain on deep pressure. The muscular rigidity 
may be so great that a satisfactory examination can not be made without an 
anaesthetic. Myftuppv has called attention to the value of a localized point 
of tenderness on deep pressure, which is situated at the intersection of a line 
drawn from the navel to the anterior superior spine of the ilium, with a 
second, vertically placed, corresponding to the outer edge of the right rectus 
musc le. Firm, deep, continuous pressure with one finger at this spot causes 
pain, often of the most exquisite character. In addition to the tenderness, 
rigidity, and actual pain on deep pressure, there is to bo felt, in a majority 
of the cases,,a p indur ation or swelling. In some cases this is a boggy, ill- 
defined mass in the situation of the ctccum; more commonly the swelling is 
circumscribed and definite, situated in the iliac fossa, two or three fingers’ 
breadth above J’oupart's ligament. Some have been able to feel and roll be¬ 
neath the fingers the thickened appendix. The later the case conics under 
observation the greater the probability of the existence of a well-marked tumor 
mass. It is not to bo forgotten that there may be neither tumor mass nor 
induration to be felt in some of the most intensely virulent cases of perfora¬ 
tive- appendicitis. 

In addition may be mentioned great irritability of the bladder, which I 
have known to lead to the diagnosis of cystitis. It may be a very early symp¬ 
tom. The urine is scanty and often contains albumin and indican. Peptonu¬ 
ria is of no moment, t The attitude is somewhat suggestive, th e^decubitu s is 
dnjHBl r _Bnd th e right le g is semi-ilexed. Examination per rectum, in the early 
stages rarely gives any information of value, unless the appendix lies well 
over the brim of the pelvis, or unless there is a large abscess cavity. Severe 
cases usually show at leucocytosis of 15,000 to 24,000. 

; Albuminuria is common. Sometimes there is an acute nephritis, and Dieu- 
lafoy has described an acute toxic form. ,/He thinks that the kidneys are not 
infrequejiUy-damaged in the disease. 

There are three.possibilities in any case of appendicitis: (1) Gradual, re¬ 
covery. (2) the formation of a local abscess, and (3) general peritonitis. 

Recovery is the rule. Out of 264 cases at St. Thomas’s Hospital with 
the above-mentioned clinical characters, 190 recovered. There are surgeons 
who nlftim that the getting well in these cases does not mean much; that the 
p ftfrlflTiifl jiqyQ recurrences- and are constantly liable to the graver accidents of 
the-dieease. This, I feel sure, is an unduly dark picture. 

In a cw which i s proceeding to recovery the pain lessens at the end of 
thajeconi or th i rd day, the temperature falls, the tongue becomes cleaner, 
the vomiting ceases, the local tenderness is less marked, and the bowels are 
moved. By the end of a week the acute symptoms have subsided. Ax ri dura¬ 
tion or an actual am all tumor mass from the size of a walnut to that of an 
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egg may persist—a condition which leaves the patients very liable to a recur¬ 
rence. So liable is the attack to recur that a special variety of relapsing 
appendicitis is described. 

Local Abscess Formation. —As a result of ulceration and perforation, 
sometimes following the necrosis, rarely as a sequence of the diffuse appendi¬ 
citis, the patient'has the train of symptoms above described; but at the end 
of the first week the loeal features persist or become aggravated. The course 
of the disease may be indeed so acute that by the end of the fourth or fifth 
day there is an extensive area of induration in the right iliac fossa, with great 
tenderness, and operations have shown that even at this very early date an 
abscess cavity may have formed. Though as a rule ttje fever becomes aggra¬ 
vated with the onset of suppuration, tins is not alirays the case. Tip* ty n 
most im portant elements in the diagnosis of abscess formation are th^gradual 
increase oT the local tumor and yiie aggravation of the general symptoms. 
Nowadays, when operation is so frequent, we have opportunities of seeing the 
abscess in various stages of development. Quite early the pus may lie between 
the csccum and the coils of the ileum, with the general peritonaeum shut off 
by fibrin, or there is a sero-fibrinous exudate with a slight amount of pus 
between the lower coils of the ileum. The abscess cavity may be small and 
lie on the psoas muscle, or at the edge of the promontory of the sacrum, and 
never reach a palpable size. The sac, when larger, may be roofed in by the 
small bowel and present irregular processes and pockets leading in different 
directions. In larger collections in the iliac fossa the roof is generally formed 
by the abdominal wall. Some of the most important of the localized abscesses 
are those which are situated entirely within the pelvis. The various directions 
and positions into which the abscess may pass or perforate have already been 
referred to under morbid anatomy, but it may be here mentioned again that, 
left alone, it may discharge externally, or burrow in various directions, or be 
emptied through the rectum, vagina, or bladder. Death may be caused by 
septicaemia, by perforation into an artery or vein, or by pylephlebitis. 

General Peritonitis. —This may be caused by direct perforation of the 
appendix and general infection of the peritonaeum before any delimiting in¬ 
flammation is excited. In a second group of cases there has been an attempt 
at localizing the infective process, but it fails, and the general peritonaeum 
becomes involved. In a third group of cases a localized focus of suppuration 
exists about an inflamed appendix, and from this perforation takes place. 

Death in appendicitis due usually to general peritonitis. 

The gravity of apptmaix disease lies in the fact that from the very outset 
the peritonaeum may be infected; the initial symptoms of pain, with nausea 
and vomiting, fever, and local tenderness, present in all cases, may indicate 
ia wide-spread infection of this membrane. The onset is usually sudden, the 
pain diffuse, not always localized in the right iliac fossa, but it is not so much 
the character as the greater intensity of the symptoms from the outset that 
makes one suspicious of. a.general peritonitis. Abdominal distention, diffuse 
tenderness, and gbsence of abdominal movements are the most trustworthy 
local signs, but they are not really so trustworthy as the general symptoms- 
The* initial nausea and vomiting persist, the pulse becomes more rapid, the 
tongue is dry, the urine scanty. In very acute cases, by the end of twenty-four 
hours the abdomen may be^Mended. By the th ird a nd fourth_days the 
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cjf^sieal picture of a general peritonitis is well established —«■ an d 

signless fthdomen. a rapid 4 mlre, a dry.,,tongue, do rsal, dpcu hitus with the 
kpea yiraw n up, and an anxious, pinched, HypicMiiflJftcies. Unfortunately, 
the lehooeyte count gives little aid. 

Fever is an uncertain element. It is usually present at first, but if the 
physician does not see the case until the third or fourth day he should not 
be deceived by a temperature below 100.5°. The pulse is really a better indi¬ 
cation than the temperature. One rarely has any doubt on the third or 
fourth day whether or not peritonitis exists, but it must be acknowledged that 
there arc exceptions which trouble the judgment not a little. While on the 
one hand, without suggestive symptoms, a laparotomy has disclosed an unex¬ 
pected general peritonitis, on the other, with severe constitutional symptoms 
and apparently characteristic local signs, the peritonaeum has been found 
smooth. 

TViapnnsis. —Appendicitis is by far the most common inflammatory con- 
ition, not only in the ca'cal region, but in the abdomen generally in persons 
aider thirty. The surgeons have taught us that, almost without exception, 
udden pain in the right iliac fossa, with fever and localized tenderness, with 
ir withou t, tumor, means appendix disease. There arc certain diseases of the 
bdominal organs characterized by pain which are apt to be confounded with 
ippendicitis. j Bjjjatjucolic, kiduy.colic, and the colicky pains,at, the men- 
trual period in women have in some cases to be most carefully considered. 

diseases of the tubes andfyelvic peritonitis may simulate appendicitis very 
ilosely, but the history and llie local examination under ether should in most 
iases enable the practitioner to reach a diagnosis. 1 have seen several cases 
mpposed to be recurring appendicitis which proved to be tubo-ovarian disease. 

The Dietl’s crises in floating kidney have been mistaken for appendicitis. 

. Both intussusception and internal strangulation may present very similar 
iymptoms7 and if the patient is only seen at the later stages, when there is 
liffuse peritonitis and great tympany, the features may be almost identical. 
Fae cal v omiting, which is common in obstruction, is never seen in appendicitis, 
and in children the marked tenesmus and bloody btools are important signs 
af intussusception. It is not often difficult to decide when the cases arc seen 
early and when the history is clour, hut mistakes have been made by surgeons 


of the first rank. 

Acute luemorrliagic pancreatitis may also produce symptoms very like 
those of'aJpOTcttrs" with general peritonitis. The relation of typhoid lever 
and .appendicitis is interesting. The gastro-intestinlRymptoms, particularly 
the pain and the fever, may at the onset suggest appendicitis. Operations have 
been comparatively frequent. In the second and third weeks of typhoid fever 
perforation of the” appendix may occur, and occasionally late in the convales¬ 
cence perforation of an unhealed ulcer of the appendix. 

There is a well-marked appendicular hypochondriasis. Through the per¬ 
nicious influence of the daily press, appendicitis has become a sort of fad, and 
the physician has often to deal with patients who have alums a fixed ffiea 
that they have the disease. The worst cases of this class winch 1 have seen 
have been in members of our profession, and 1 know of at least on^nstanee 
in which a perfectly normal appendix was removed. The question really has 
its ludicrous side. A weU-kJTphysician in a Western city havmg one night 
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a bellyache, and feeling convinced that his appendix had perforated^ sum- 
moned a surgeon, who quickly removed the supposed offender! 

Hysteria way.. of ..course simulate appendicitis very closely, and it may 
require a very keen judgment to make a diagnosis. 

{f Mucous colitis with entcralgia in nervous women is sometimes mistaken 
for appendicitis* In two instances of the kind I have prevented proposed 
operation, and I have heard of cases in which the appendix has been re- ' 
moved. 

ji- Eerinephritic and perieaeeal abscess from perforation of ulcer, either sim¬ 
ple or cancerous, and circumscribed peritonitis in this region from other 
causes, can rarely be differentiated until an exploratsry incision is made. 

Chronic obliterative appendicitis can not always be, differentiated from the 
perforative form, and in intensity of pain, severity of symptoms, and, in rare 
instances, even in the production of peritonitis, the two may be identical, 
i Briefly stated, localized pain in the right iliac fossa, with or without in- 
jduration or tumor, the existence of MeBurney’s tender point, fever, furred 
longue, vomiting, with constipation or diarr^ijpn, fndiiyiteappendicitis. The 
joccurrence of general peritonitis is suggested by increase and diffusion of the 
jabdominal pain, tympanites (as a rule). marked, aggravation of the eoastitu- 
jtional symptoms, particularly elevation of fever and increased rapidity of the 
ajulse. Obliteration of hepatic dulness is rarely present, as the peritonaeum 
In these cases docs not often contain gas. 

Prognosis.—While we can not overestimate the gravity of certain forms 
of appendicitis, it is well to recognize that a largo proportion of all cases 
recover. It is the element of uncertainty in individual cases 'fehich has given 
such an impetus to the surgical treatment of the disease. That an inflamed 
appendix may heal perfectly, even after perforation, is shown by instances 
(post mortem) of obliterated tubes firmly imbedded in old scar tissue. In 
1903, in England and Wales, appendicitis was assigned as a cause of 1,729 
deaths, as compared with 1,244 and 1,485 in the preceding two years. The 
mortality has been increasing of late years in spite of the earlier and better 
'surgery. Hawkins attributes this to an increased severity of- the disease. The 
mortality in the hands of surgeons ranges from 2 to 11 per cent, varying with 
the variety and the stage of the disease at which operation is performed. 

Treatment.—Gradually the profession lias learned to recognize that appen¬ 
dicitis is a surgical disease. In hospital practice the eases should be admitted 
directly to the surgical wards. Many lives are lost by temporizing. The 
general practitioner doefe well to remember—whether his leanings be towari 
the conservative or the radical methods of treatment—that the surgeon is oftei 
called too late, never too early. 

There is no medicinal treatment of appendicitis. There are remedie 
which will allay the pain, but there arc none capable in any way of controllm; 
the course of the disease. IjssLin-bcd, a light diet, nieasures. di.rcc ted_ to alia 
the vomiting—upon these all are agreed. The prac.tieejlLiji.ying opium i 
some form in appendicitis and peritonitis is almost universal with jihysiciaiv. 
Surgeons, on the other hand, almost unanimously condemn the practice, t 
obscuring the clinical picture and tending to give a false sense of security; an 
since they control the situation, I think we shoul^—deferring in this matti 
to their judgment—not give opium, and tr ust to the. persistant-uaMif n 
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oc&lly—to ,£c]^£V£— yjc. pain. General opinion among the beat surgeons is, I 
telieve, o pposed to the u se of saline purges 

Operation is indicated in all cases of acute inflammatory trouble in the 
itecal region, whether tumor is present or not, when the general symptoms 
ire severe, and when atjlie end of forty-eight hours, or even earlier, the 
’eiitures of the case point to a progressive lesion. The mortality from early 
iperation under these circumstances is very slight. 

In recurring appendicitis, when the attacks are of such severity and fre¬ 
quency as seriously to interrupt the patient’s occupation, the mortality in the 
rands of capable operators is very small. 

IV. INTESTINAL OBSTRUCTION. 

Intestinal obstruction may be caused by strangulation, intussusception 
twists, a nd kno ts, strictures and tumors, and by abnormal contents. 

Etiology and Pathology.— (a) Stiunoulation. —This is the most fre- 
uent cause of acute obstruciion, and occurred in 34 per cent of the 295 cases 
nalyzed by Fitz, and in 35 per cent of the 1,134 cases of Loichtenstern. Of 
he 101 cases of strangulation in Fitz's table, which has the special value of 
aving been carefully selected from the literature since 1880, the following 
/ere the causes:; Adhesions, 63; vitelline remains, 21; adherent appendix, 6; 
lesenteric and omental slits, G; peritoneal pouches and openings, 3; adherent 
ube, lj peduncular tumor, 1. The bands and adhesions result, in a majority 
f cases, from former peritonitis. A number of instances have been reported 
ollowing operations upon the pelvic organs in women. The strangulation 
nay be recent and due to adhesion of the bowel to the abdominal wound or 
. coil may be caught between the pedicle of a tumor and the pelvic wall. Such 
uses arc only too common. Late occlusion after recovery from the operation 
s due to bands and adhesions. 

The vitelline remains are represented by Meckel’s diverticulum, which 
‘orms a finger-like projection from the ileum, usually within eighteen inches 
>f the ilco-caxml valve. Tt is a remnant of the omphalo-mesentcric duct, 
■hrough which, in the early embryo, the intestine communicated with the 
rolk-sac. The end, though commonly free, may be attached to the abdominal 
wall near the navel, or to the mesentery, and a ring is thus formed through 
ivhich the gut may pass. 

Seventy per cent of the eases of obstruction from strangulation occur in 
males; 40 per cent of all the cases occur between the ages of fifteen.and thirty 
fears. In 90 per cent of the cases of obstruction from these causes the site 
of the trouble is in thc small bowel; the position of the strangulated portion 
was in the right iliac fossa in 67 per cent of the cases, and in the lower abdo¬ 
men in 83 per cent. 

(6) Intussusception. —In this condition one portion of the intestine slips 
into an adjacent portion, forming an invagination or intussusception. The 
two portions make a cylindrical tumor, which varies in length from a half- 
inch to a foot or more. The condition is always a descending intussusception, 
®nd as the process proceeds, the middle and inner layers increase at the ex¬ 
pense of the outer layer. A^ intussusception consists of three layers of bowel; 
i^e oujgjjnost, known as the intussuscipiens, or receiving layer; a middle or 
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retnming-layer; and the innermost or entering layer. The student can obtain 
a dear idea of the arrangement by making the end of a glove-finger pass ifii'to 
the lower portion. The actual condition can be very clearly studied in the 
post-mortem invaginations which are so common in the small bowel of chil¬ 
dren. In the statistics of Fits, 93 of 295 cases of acute intestinal obstruction 
were due to thi^ cause. Of these, 52 were in males and 27 in females. - The 
cases are most common in early life, 34 per cent under one year and 66 per 
cent under the tenth year. Of 103 cases in children, nearly 50 per cent 
occurred in the fourth, fifth, and sixth months (Wiggin). No definite causes 
could be assigned in 42 of the cases; in the others diarrhoea or habitual con¬ 
stipation had existed. 

The-site of the invagination varies. Wc may reffegnize (1) an iUn-rmcnl 
when the ileo-ca?cal valve descends into the colon. There are cases in which 
this is so extensive that the valve has been felt per rectum. This form oc¬ 
curred in 75 per cent of the cases; in 89 per cent of Wiggin’s collected cases. 
In the ileo-colic the lower part of the ileum passes through ,the ileo-csecal valve. 
(2) The iieaCin which the ileum is alone involved. (3) $he colic, in which 
it is confined to the large intestine. And (4)' coliqp-reclal. In which the color 
and rectum are involved. . 

Irregular peristalsis is the essential cause of intussusception. Nothnagcl 
found in the localized peristalsis caused by the farad ic current that it was 
not the descent of one portion into the other, but’the drawing up of the 
receiving layer by contraction of the longitudinal coat* Intagination maj 
follow any limited, sudden, and severe peristalsis. 

In the postmortem examination, in a base of death from intussusception 
the condition is very characteristic. Peritonitis may be preset or an acuti 
injection of the serous membrane. When death occurs early; as it may d( 
from shock, there is little to be seen. The portion of bowel Effected is largi 
and thick, and forms an elongated tumor with a curved outline. T he pa rt: 
are swotien and congested, owing to the constriction of the mesentery betweci 
the layers. The entire mass may be of a deep livid-red color. In very recen 
‘processes there is only congestion, and perhaps a thin layer of lymph, and tin 
intussusception can be reduced, but when it has lasted for a few days, lympl 
is thrown out, the layers are glued together, and the entering portion of tin 
gut can not be withdrawn. 

The anatomical condition accounts for the presence of the tumor, whirl 
exists in two-thirds of all cases; and the engorgement, which results from th 
compression of the mesenteric vessels, explains the frequent occurrence o 
blood in the discharges, which has so important a diagnostic value. If tli 
patient survives, necrosis and sloughing of the invaginated portion may occui 
and if union has taken place between the inner and outer layers, the callin' 
of the gut may be restored and a cure in this way effected. Many cases c 
the kind are on record. In the Museum of the Medical Faculty of the McGii 
University are 17 inches of small intestine, which were passed by a la 1 
who had symptoms of internal strangulation, and who made a complet 
recovery. 

(c) T wists AND R hqtb. —Volvulus or twist occurred in 42 of the 29 
cases (Fitz^ Sixty-eight per cent were in males. It is mdfct frequent lx 
tween the ages of .thirty apd forty. In the great majority of all cases th 
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iriSrt is axial and associated with an unusually long mesentery. In 50 per 
a&t of the cases it was in thtLligmoid flexure. The next most common situa- 
ion is about the csecum, which may be twisted upon its axis or bent upon 
:self. As a rule, in volvulus the loop of bowel is simply twisted upon its long 
xis, and the portions at the end of the loop cross each other and so cause the 
trangulation. It occasionally happens that one portion of the;bowel ; s twisted 
baflt Another. 

■ (d) fiXBlQXPBgB AND Tumors.— These are very much less important causes 
if A obstruction, as may be judged by the fact that there are only 15 in- 
itances out of the 295 cases, in I t of which the obstruction occurred in the 
argfijntfistine (Pitz). On the other hand, they are common causes of chronic 
ibstruction. i* 

Lipoma, may occur, growing from the submucosa, and cause intussuseep- 
ion. In a number of cases the tumor has been passed per rectum. S. B. Ward 
ias collected 9 cases. 

The obstruction may result from: (1) Congenital stricture. These are 
exceedingly rare. Much more commonly the condition is that of complete 
Dcclusion, cither fomiing -the imperforate anus or the congenital defect by 
whickJbe_duodcnum is not united to the pylorus. (2) Simple cicatricial 
stenosis, which results from ulceration, tuberculous or syphilitic, more rarely 
from dysentery, and most rarely of all from typhoid ulceration. (5) New 
growths. The malignant strictures are due chiefly to cylindrical epithelioma, 
which forms an annular tumor, most commonly met with in the large bowel, 
about the sigmoid flexure, or the descending colon. Of benign growths, papil¬ 
lomata, adenomata, lipomata, and fibromata occasionally induce obstruction. 
(4) Compression and traction. Tumdpte of neighboring organs, particularly 
of the pelvic viscera, may cause obstruction by adhesion and traction; more 
rarely, a coil, such as the sigmoid flexure, filled with fames, compresses and 
obstructs a neighboring coil. In the healing of tuberculous peritonitis the 
contraction of the thick exudate may cause compression and narrowing of 
the coils. 

1st Atojohmat. Oomtck ts —Foreign bodies, such as fruit stones, coins, 
pins, needles, or false teeth, are occasionally swallowed accidentally, or by 
lunatics on purpose. Bound worms may become rolled into a tangled mass 
and cause obstruction. In reality, however, the majority of foreign bodies, 
such as coins, buttons, and pins, swallowed by children, cause no inconve¬ 
nience whatever, but in a day ot two are found in the stools. Occasionally such 
a foreign body as a pin will pass through the oesophagus and will be found 
lodged in some adjacent organ, as in the heart (Peabody), or a barley ear 
rosy reach the liver (Dock). 

Medicin es, such as'magnesia or -iismuth, have been known to accumulate 
in the bowels and produce obstruction, but in the great majority of the cases 
the condition is caused by ^g all-sto nes, or.t enteroliths. Of 44 cases, in 
23 the obstruction was by gall-stones, in 19 bv faces, and in 2 by enteroliths. 
Obstruction by faeces mav happen at any period of life. As mentioned when 
speaking of dilatation of the colon, it may occur in young children and persist 
for weeks. T n foc al accumulation the laTgc bowel may roach an enormous 
siz e and ( fly ff Hlt**"* 11 become very hard. The retained masses may be chan¬ 
neled, and small quantities of faecal matter are passed until a mass too large 
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fntora the l umen and; .canses-obstruction. There may be very few symfptoE 
as the condition may be borne for weeks or even for months. 

Obstruction by gall-stones is not very infrequent, as may be gathered frc 
the fact that 23 cases were reported in the literature in eight years. Eighte 
of these were in women and 5 in men. In six-sevenths of the cases it oecurr 
after...thft.fiftieth year. The obstruction is usually, in the ileo-cajcal.regio 
but it may be in the duodenum. These large solitary gall-stones nlcert: 
t hroug h the gall-bladder, usually into the small intestine, occasionally into 1 
colon. In the latter case they rarely cause obstruction. Courvoisier has a 
lected 131 cases in the literature. 

Enteroliths may be formed of masses of hair, more commonly of tftq p hr 
phates of lime and magnesia, with a nucleus form®-of a foreign body Or 
hardened fasces. Nearly every museum possesses specimens of this kind. Th< 
are not so common in men as in ruminants, anft, as indicated in Pita’s stati 
tics, are very rare causes of obstruction. ^ 

Symptoms.— (a) Acute Obstruction- —* HonstiBati on.‘ p ain in the abd 
men, and vomitin g are the three important symfjtopis.if'J^in Bets., in car 
and may come .on abruptly while the patient is talking or, more commonl 
during the jKjrfornuincc of some action. It is at $rst colicky in character, b: 
subsequently it becomes continuous and very intense. ' Vomiting follov 
quickly and is a constant and most distressing symptom. At first the contcn 
of .the ..stomach are voided, and then greenish, bile-s tfcneil material, and sooi 
in cases of acute and permanent obstruction, the material voiced is a browi 
ish-black liquid, with a distinctly faecal odor. This sequence of gastric, biliou 
and, finally, stfircoraceous vomiting k pe ftiaps the most impietant diagnost 
feature of acute obstruction.' The dflpnp&tion may be absolute, without tl 
discharge of either fasces or gas. Very often the contents of The bowel belo 
the stricture are discharged. . Distention of the abdomen ustfally occurs, an 
when the large bowel is involved it is extreme. On the other hand, if th 
obstruction is high up in the small intestine, there may be very slight tympan; 
At first the abdomen is not painful, but subsequently it may become acutel 
tender. 

The constitutional symptoms from the outset are severe. The face is palli 
and. anxious, and finally collapse symptoms supervene. /T he e yes becom 
sunken, the', features pinched, and the skin is covered with a cold, damm 
sweat. -The pulse becomes rapid and feeble. There may bo no fever; th 
axillary temperature is often subnormal. The tongue is diy and parched aru 
the thirst is incessant. The urine is high-colored, scanty, and there may b 
suppression, particularly when the obstruction is high up in the bowel. Thi 
is probably due to the constant vomiting and the small amount of liquid whicl 
is absorbed. The ease terminates as a rule in from three to six days. In som 
instances the patient dies from shock or sinks into coma. ' A leucocytosi’s o 
76,000 or 80,000 per c. mm. may be present. 

(tjon, there is aJiistory .QUong^tanding-constipation. There may have beef 

;discharge of mucus, or in some instances the. faecal masses have been.chuu 
aeled, and so have allowed the contents of the upper portion of the bowel if 
pass through. In elderly persons this is not infrequent; but examination 
either per. rectum or externally, in the course of the colon^will reveal tb( 
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presence of hard scybalous masses. There may be retention of faeces for weeks 
without exciting serious symptoms. In other instances there are. Vomiting, 
jiy-tha abdomen, gradual distention, and finally the ejucta become faical. 


dened masses may excite an intense colitis or even peritonitis. 

In atricture, whether cicatricial or cancerous, the symptoms of obstruction 
are very diverse. Constipation gradually comes on, is extremely variable, and 
|t be months or even years before there is complete obstruction. There 
are transient attacks, in which from some cause the faices accumulate above 
the stricture, the intestine becomes greatly distended, and in the swollen 
abdomen the coils can be seen in aelivc peristalsis. In such attacks there may 
be vomiting, but it is vary rarely of a faecal character. In the majority of 
these cases the general nSalth is seriously impaired; the patient gradually be¬ 
comes aspnic and emaciate^ and finally, in an attack in which the obstruc¬ 
tion is complete, death occurs with all the features of acute occlusion or the 
case may be prolonged for teil or twelve days. 

Diagnosis.—(akTnjJSriUAiiON or the Obstruction. —Hernia must bo 
excluded, which is Dy norneam always easy, as fatal obstruction may occur 
from-ihe involvement of a'very limited portion of the gut in the external ring 
or jpjh&jobturator foramdh. Mistakes from both of these causes ltavc come 
under my observation; they were cases in which it was impossible to make a 
diagnosis other than aqote obstruction. Timely operation would have saved 
both lives. A thorough rectal and, in women, a vaginal examination should 
be made, which will give important information as to the condition of the 
pelvic and rectal contents, particularly in cases of intussusception, in which 
;the descending*howel can sometimes 1 J»jEelt. In cases of obstruction high up 
the empty coils sink into the pelvis ancRan there be detected. Rectal explora¬ 
tion with the entire hand is of doubtful value. In the inspection of the abdo- 
mpn there are important indications, as the special pro mi ne n ce in certain 
regions, the occurrence of well-defined masses, and the presence of hypertro¬ 
phied cfliln iti onfi vp pnn'stnIsis John Wyllio has called attention to the great 
value in diagnosis of the “patterns of abdominal tumidity.” * ' In obstruction 
of the lower end of the large intestine not only may the horseshoe of the 
colon stand out plainly, when the bowel is in rigid spasm, but even the pouches 
of the gut may be seen.; When the caecum or lower end of the ileum is ob¬ 
structed the tumidity is in the .lower central region, and during spasm tlie, ( 
coils of the small bowel may stand out prominently, one above the other either 
obliquely or transversely placed—the so-called “ ladder pattern. In obstruc- 
tion of the duodenum or jejunum there may only be slight distention of the 
upper part of the abdomen, associated usually with rapid collapse and anuria. 

In-the ileum and caecum the distention is more in the central portion of 
tha abdnmen; the vomiting is distinctly faecal and occurs early. In obstruc¬ 
tion of the colon, tympanites is much more extensive and general, lencsmus 
in more common, with the passage of ffiijfius and blood. The cnuxse is 
quifik, the cp jjflp se does UftL supervene ,$ 0 . rapidly, and the urinary seeretwn 

u taSfHftSass. -1— nt™« 0 » - a 

accurately localized, but in others it is very uncertain. Digital examination 


Edinburgh Hospital Reports, voL it 
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of the rectum should first be made. The rectal tube maythjeuJie.pBflged,Mt 
it is impossible to get beyond the sigmoid flexure. In the use of the rigfiMubfe 
there is danger of perforation of the bowel in the neighborhood of a stricture. 
The quantity of fluid which can be passed into the large intestine should be 
estimated. The capacity of the large bowel is about six quarts. Wiggin ad¬ 
vises about a pint and a half from a height of three feet for an infant. To 
thoroughly irrigate the bowel tho patient should be chloroformed and should 
lie on the back or on the side—best on the back, with the hips elevated. Treves 
suggests that the ca)eal region should be auscultated during the passage of the 
fluid. 'For diagnostic purposes the rectum may be in Hated,-either by the bel- 
lowa-or by the use of bicarbonate of soda and tartar acid. In certain cases 
these measures give important indications as to the s^ption of the obstruction 
in the large bowel. 

(6) Natubk of the Obstruction. —This is often difficult, not infre¬ 
quently impossible, to determine. Slrangulqtio0is not common in very early 
life. In many instances there have been,previous aWack^f"abdominal pain, 
or there are etiological factors which give ajflcw,JhidJ- *#d peritonitis or 
operation on the pelvic viscera. Neither the nor 'the character of the 
pain gives us any information. In rare instanQgs^bausea and vomiting may 
be absent. The vomiting usually becomes faecal from the th^ftl to the fifth 
day. A tumor is not common in strangulation, an&|ras present in only one- 
fifth of the cases. Fever is not of diagnostic value. yy 

Intussusception is an affection of childhood, and is^pf all fbl!hs of inteqpl 
obstruction the one most readily diagnosed. The presence of .tumor, bloody 
stoo ls, and tenesm us are the important^agtbjs. The tumor is mually sausage- 
shaped and felt i n the region of the transverse colon. It exists in 66 of 93 
cases. It became evident the first day in more than one-thi©! of the cases, 
on the second day in more than one-fourth, and on the third day in more than 
one-fifth. Blood in the stools occurs in at least three-fifths of the cases, either 
spontaneously or following the use of an enema. The blood may be mixed 
with mucus. Tenesmus is present in one-third of the cases. J&oal-mguiixig 
is not .very, common and was present in only 12 of the 93 instances. Abdom¬ 
inal tympany is a symptom of slight importance, occurring in only one-third 
of the cases. 

yjhudus can rarely be diagnosed. The frequency with which it involves 
the sigmoid flexure is to be borne in mind. The passage of a flexible tube 
or injecting fluids might in these cases give valuable indications. 

Ifljmil obstruction the condition is usually clear, as the fteees can be 
felt per rectum and also in the distended colon. Faecal vomiting, tympany, 
abdominal pain, nausea, and vomiting arc late and are not so constant. In 
obstruction by gall-stone a few of the cases gave a previous history of gall¬ 
stone colic. Jaundice was present in only 2 of the 23 cases. Pain and vomit¬ 
ing, as a rule, occur early and are seyere, and faecal vomiting is present in 
two-thirds of the cases. A tumor is rarely evident. 

(c) DiAOHQsia. F ROM oth e r C on bitions.— /Acute enteritis with great re¬ 
laxation of the intestinal coils, vomiting, and pain may be mistaken for 
obstruction. In an autopsy on a case of this kind the small and large bowels 
were intensely .inflamed, relaxed, sodden, and enormously ^distended. The 
symptoms .were those of acute obstruction, but the intestine was free from 
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ditodenum to rectum. Of late years many instances hare been reported in 
wlndjgESatce^flJnllowin g disease , of the appendix has been mistaken for 
acute obstruction. The intense vomiting, the general tympany and abdominal 
t end e rn e ss , and in some instances the suddouifiaLof .ihmnnset are very decep¬ 
tive, and in two cases which have come under my notice the symptoms pointed 
very strongly to internal strangulation. In appendix disease the temperature 
is more frequently elevated, the vomiting is never faecal, and in many cases 
there is a history of previous attacks in the cmeal region, j Acute haemorrhagic 
pancreatitis may produce symptoms which simulate closely intestinal obstruc¬ 
tion. ' A boy was admitted to the Johns Hopkins Hospital with a history of 
obstinate vomiting, intense abdominal pain, gradually increasing tympany, 
and no passage for serial days. Ilis condition seemed serious and he was 
transferred at once to the surgical wards. At the ope rati on the coils were 
found uniformly distended *rnl covered in places with the thinuest film of 
lymph. No obstruction existed, hut there was a tumor-like mass surrounding 
the pancreas, firm, hard,’ and deeply infiltrated with blood. The patient 
improved after the’3>peration aqd recovered completely. 

Tsfia&nea.t.—>£urg,hives should not ho given. For the pain hypodermic 
injections of^morphia are .indicated. , To allay the distressing \oniiting, the 
stomach should.be washed out. Not only is this directly beneficial, but Kuss- 
maul claims fhat the abdominal distention is relieved, the pressure in the 
bowel above the seal; of obstruction is lessened, and the violent peristalsis is 
dhninished. It may be practised three or four times a day, and in some in- 
sfRices has proved beneficial; in others curative. Thorough irrigation of the 
large bowel with injections should be practised, the warm fluid being allowed 
to flow in from a fountain syringe, and the amount carefully estimated. 

Inflation may also be tried, by forcing the air into the rectum with the 
bellows or with" a Davidson's syringe. It is a measure not without risk, as 
instances of rupture of the bowel have been reported. Of 39 cases in children 
treated by inflation or encmata 1G recovered (Wiggin). In cases of acute 
obstruction, surgical measures slioidd be resorted to early. 

For the-tympanites turpentine stupes and hot applications may be ap¬ 
plied; if extreme, the bowel may he punctured with a small aspirator needle. 
In cases of chronic obstruction the diet must be carefully regulated, and opium 
and belladonna are useful for the paroxysmal pains. Enemata should be em¬ 
ployed, and if the obstruction becomes complete, resort must be had to surgical 
m easur es. 


V. CONSTIPATION (Costivenesa) 

Definition. —Retention of fasces from any cause. 

Constipation in Adults. —The causes are varied and may be classed as 
general and local. 

(^nw|yp. Ha naps— (g) Constitutional pecu l iar ities: .Torpidity of th,e bow- «£.- 
els is often a family complaint and is found more often in dark than in fair 
persons. Sedentary habits, particularly in persons who eat too much and 
ne tdMJ.hfi-CaHa of .nature, (r) Certain diseases, such as, anamia.jnqijras- 
thaaia andjhggteriaj chronic affectiona-of the liver^stomach, antkintestines, 
and thqjBCutaSers. Under this heading may appropriately be placed that 
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most injurious of all habits/ drug-talcing, (d) Ei ther a cofl f gfl die t-'mrhir.h 
leaves too much residue, or a diet which leaves too little. 

Local- Causes. —(Weakness of thp abdominal muscles in obesity or nrotn 
ov.CXdi,stention in repeated pregnancies. j. Atony of t he large bo wel from cfopnio 
disease of the mucosa •■■.the presenc e of tumors,.--physiological or pathological, 
pressing upon t]re bowel; <enteritis 57 foreign bodies,-large masses o f pqyty ilq, 
ends strictures of all kinds. An important local ctRise is a fyniy q| tltMsiAon, 
particularly of the muscles of the sigmoid flexure by which the fseces are 
propelled into the rectum. By far the most obstinate form is that associated 
with a contracted state of the bowel, which is sometimes spoken of as-spas¬ 
modic cons tipation. This may be met with in three conditions: First . as a 
sequence of clironic dysentery or ulcerative colitiAjgecondly, in protracted 
cases of hysteria and neurastheniar in women, pw-ticurarly in association with 
uterine disease; and, t hirdly , in very old perwPk often without any definite 
cause. It may be that the sigmoid flexure and~tawer colon are in a condition 
of contraction and spasm, while the transverse:' ^i-^ending parts are in a 
state of atony and dilatation. The most charhcteiauq.jKft of this variety 
is the presence of hard, globular masses, oronorar -$5all and sausage¬ 

like faeces. For interesting studies, with th$XJhy's, of the phenomena of 
constipation see the articles by Hertz in the Lancet, 1908. 

Symptoms.—The most persistent constipation hw weeks 0§ even months 
may exist with fair health. All kinds of evils hpvMpn attributed torpoison- 
ing by the resorption of noxious matters from the tetaidfc faytes—qjmrajjjyp. 
Chlorosis, which Sir Andrew Clark attributed to ftEcaWpoisonihg; is not always 
associated with constipation, and if due td^fhis cause should baAi men, women, 
and children the most common of aH disorders. j,-Debility,-jtaitude, and a 
mental depression are frequent symptoms in constipation, particularly in per¬ 
sons of a nervous temperament. . Headache,-loss of appetiS, and®a furred 
tongue may also occur. Individuals differ extraordinarily in this matter: 
one feels wretched ail day without the accustomed evacuation; another is com¬ 
fortable all the week except on the day on which by purge or enema the bowels 
are relieved. 

When- persistcnt, the accumulation of faeces leads to unpleasant, some 
times serious symptoms, such as r piles,, ulceration of the colony distention oi 
the sacculi,/,perforation,-enteritis, and< occlusion. In women, pressure may 
cause pain at the time of menstruation and a sensation of fulness and die 
tention in the pelvic organs, t Neuralgia of the sacral nerves may be caused 
by an overloaded sigmoid flexure. The fseces collect chiefly in the colon 
Even in extreme grades of constipation it is rare to find dry fseces in tb< 
caecum. The fseces may form large tumors at the hepatic or splenic flexures 
or a sausage-like, doughy mass above, the navel, or an irregular lumpy tumo; 
in the left inguinal region. In jpld persons the sacculi of the colon beconn 
distended and the scybala may remain in them and undergo calcification 
forming enteroliths. 

Tp with prnlnn ged retention the fsecal masses become channeled an< 
diarrhoea may occur for days before the true condition is discovered by recta 
or external examination. Lusomen who have been habitually constipated 
attacks of ^diarrhoea with .nausea and vomiting should excite suspicion an' 
lead to a thorough examination of the large bowel. Fever may occur in thes 
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esses, and Meigs has reported an instance in which Hie condition simulated 
typhoid fever. 

Constipation in infant* is a common and troublesome disorder. The 
ejaggs- are ,congenital, dietetic, and local. There arc instances in which the 
child is constipated from birth and may not have a natural movement for 
years and yet thrive and develop. There are cases of enormous dilatation of 
the large bowel with persistent constipation. The condition appears sometimes 
to be a congenital defect. In some of these patients there may be constricting 
bands, or, as in a case of Cheever’s, a congenital stricture. 

i. Dietetic causes are more common. In sucklings it often arises from an 
unnatural dryness of the. small residue which passes into the colon, and it 
may be very difficult to *ftcide whether the fault is in the mother’s milk or in 
the digestion of the child. Most probably'it is in the latter, as some babies 
may be persistently costive <m natural or artificial foods. Deficiency of fat 
in the milk is believed hy sgme writers to be the cause. In older children 
it is of the greateshimpotitance that regular habits should be enjoined. Care¬ 
lessness on the part ? of'4h^piothgr in this matter often lays the foundation of 
troublesome constipation iu'fcfter life. Impairment of the contractility of tBe 
intestinal wall in consequence'of inflammation, disturbance in the normal 
intestinal secretions, and mechanical obstruction by tumors, twists, and intus¬ 
susception are the chief local causes. 

Treatment. —Much hi ay be done by systematic habits, particularly in the 
young. The^doeire to go to stool should always be granted. Exercise in 
moderation is helpful. *In stout persons and in wolnen with pendulous abdo¬ 
mens the muscles should have the' support of a bandage. •’ Friction or regu¬ 
larly applied massage is invaluable in the more chronic cases. A good substi¬ 
tute is a metaLball weighing from four to six pounds, which may be rolled 
over the abdomen every morning for five or ten minutes. The diet should be 
light, with plenty of. fruit and 'vegetables, particularly salads and tomatoes. 
Oatineal is usually laxative, though not to all; brown bread is better than 
that made from fine white flour. Of liquids, water and aerated mineral waters 
may be taken freely. A tumblerful of cold water on rising, taken slowly, is 
efficacious in many cases. A glass of'hot water at night may also be tried 
alone. A pipe or a cigar after breakfast is with many men an infallible 


remedy. 

' When the condition is not very obstinate it is well to try to relievo it by 
hygienic and dietetic measures. If drugs must be used they should be the 
milder'saline laxatives or the'eompound liquorice powder. . Enemata are often 
necessary, and it is much preferable to employ them early than to constantly 
use purgative pills. Glycerine either in the form of suppository or as a small 
injection is very valuable. Half a drachm of boric acid placed within the 
rectum 1* sometimes efficacious. The injections of tepid water, with or with¬ 
out soap, may be used for a prolonged period with good effect and without 
damage. The patient should be in the dorsal position with the hips elevated, 
and it is best to let the fluid flow in slowly from a fountain syringe. 

- The usual remedies employed are often useless in the constipation asso¬ 
ciated with contracted bowel. A very satisfactory measure is the oJive-oil 
injection as recommended by Kussmaul. The patient lies on the bade wit* 
the hips elevated, and with a cannula and tube from 16 to 20 our s p 
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oil arc allowed to flow slowly (or are injected) into the bowel. The open 
tion should take at least fifteen minutes. This may be repeated every da 
until the intestine is cleared, and subsequently a smaller injection' every fe 1 
days will suffice. 

There are various drugs which are of special service, particularly the com 
bination of ipecacuanha, nux vomica, or belladonna, wife aloes, rhubarb, cok 
cyntli, or podophyllin. Meigs recommends partiAddrly the combination o 
extract of belladonna (gr. T V), extract of nux vomifc'a (gr. J), and extract o 
colocynth (gr. ij), one pill to be taken three times a day. In anaemia anc 
chlorosis, a sulphur confection taken in the morning, and a pill of iron, rhu 


barb, and aloes throughout the day, are very serviceable,. 

In children the indications should be met, as ®bs possible, by hygienic 
and dietetic measures. Tn the constipation of fflcfcjnjjp a change in the diet 
of the mother may be tried, or from one to thjpFteasgogpfuls of cream may 
be given before each nursing. In artificially &d children the top milk with 
the cream should be used. Drinking of water, Ba_r^8lpi|k, or oatmeal water 
will sometimes obviate the difficulty. If la^ati^jp®qjjHied, simple syrup, 
manna, or olive oil may be sufficient. The c$ucti)fpince -oi leap, so often seen 
in nurseries, is sometimes efficacious. Massage £l«W«tho colon may be tried. 
Small injections of cold water may be used. ‘ : Large injeetjins Bhould be 
avoided, if possible. If it is necessary to give«a laxh|ivc by tnsFmouth, castor 


oil or the fluid magnesia is the best. The Mljrfgphrfcatives appear to act by 
increasing the muscular and glandular activity fcPthe towql^If there are 
signs of gastro-intestinal irritation, rhubarb add soefh or gray powder may 
be given. In older children the diet should bo carefully regulated. 


VX ENTEBOPTOSIS (Gtldn&rd’s. Disease). 

Definition. —“ Dropping of the viscera,” visceroptosis, is not a disease, but 
symptom group characterized by looseness of the mesenteric and peritoneal 
lattachments, so that the stomach, the intestines, particularly the transverse 
colon, the liver, the kidneys, and the spleen occupy an abnormally low position 
»in the abdominal cavity. 

Symptoms and Physical Signs. —It is important to recognize two groups 
of cases. In one the splanchnoptosis follows the loss of normal support of 
the abdominal wall in consequence of repeated pregnancies or recurring ascites. 
The condition may be extreme without the slightest distress on the part of 
the patient. 

The _second and more important group occurs usually in young persons, 
who present, with splanchnoptosis, the features of more or less marked neu¬ 
rasthenia. 

Injhe first group inspection of the abdomen shows a veryi relaxed abdom- 
inal wall, and as a rule the, linear albicantes of recurring pregnancies. » Peri¬ 
stalsis of the intestines may be seen, and in extreme cases the outlines of the 
stomach itself with its waves of peristalsis, j} On inflating the stomach with 
carbonip-aeid gas the organ stands out with great prominence, and the lesser 
and greater curvatures are seen, the latter extending perhaps a hand’s breadth 
below the level of the navel, i The waves of peristalsis are feeble and without 
t£e vigor and force of those seen in the stomach dilated from stricture of the 
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pylorus. The condition ot descensus veutriculi with atony is bust studied in 
this.. group of cases. An important point to remember is that it may exist in 
ait extreme grade without symptoms. 

• * |p the other group is embraced a somewhat motley scries of cases, in which, 
with a pronounced nervous, or, as we call it now, neurasthenic basis, there are 
displacements of the viscera with symptoms. The patients arc usually young, 
more frequently women than men, and of spare habit. Tile condition may 
jpjlftw- an, flfnta_illnoaa with, wasting. They complain, as a rule, of dyspepsia, 
r throbbing in the abdomen; and dragging pains or weakness in the back, and 
inability to perform, the usual duties of life. ALJu^cqnmderable jiroportion 
of aH the cases of*neuras(henia present the local features of enteroptosis. 
When preparing "fqr^tjSE examination one notices usually an erythematous 
flushing of the skin; tiro scratch of the nail is followed instantly by a line of 
hypersemia, less ofteh of forked pallor. The pulsation of the abdominal 
aorta is readily seen.-' ' 

On examination df the ''Viscera one finds the following: The stomach is 
below the normal^™,in women who have laced it may be vertically 
placed. The^splafljpng of clapdtage is unusually distinct. After inflation 
with carbonic-acid gasj*)be outlines of the stomach are seen through the thin 
abdominal walls. In dfetreme cases there may be/great dilatation of the stom¬ 
ach, in consequence of obstruction of the pylorus by pressure of the displaced 
right kidney. 

SNephroptgsis, or displacement of the kidney, is one of the most constant 
phenomena in enteroptosis. It is well, perhaps, to distinguish between the 
kidney which .one can just touch on deep inspiration—palpable kidney, one 
■which is freely movable, and whisfc on deep inspiration descends so that one 
can put the fingers of the^mlpatrng hand above it and hold it down, hnd, 
thirdly, a floating kidney, which is entirely outside the costal arch, is easily 
grasped in the hand, readily moved to the middle lino, and low down toward 
the right iliac fossa. I t is held by s ome th at the designation floating kidney 
should be restricted to^ the cases in which there is a meso-nephroh, but this 
is excessively rare, while extreme grades of renal mobility are common. Some 
of the more serious sequences of movable kidney, namely, Dietl’s crises and 
intermittent hydronephrosis, will be considered with diseases of the kidney. 

^Displacement of the liver is very much less common. In thin women 
who have laced the organ is often tilted forward, so that a very large sur¬ 
face of the lobes comes in contact with the abdominal wall; it is a very com¬ 
mon mistake under these circumstances to think that the organ is enlarged. 


Dislocation of the liver itself will bo considered later. 

Mobility of.the spleen is sometimes very marked in enteroptosis. In mi 
extreme grade it may be found in almost any region of the abdomen. It is 
very frequently mistaken for a fibroid or ovarian tumor. A considerable pro¬ 
portion of the cases come first under the care of the gynecologist. 

•> There is usually much relaxation of the mesentery and of the peritoneal 
folds which support the intestines. The colon is displaced downward (QQto- 
tosis l. with consequent kinking at the flexures. The descent may be so low 
that the transverse colon is at the brim of the pelvis. It may indeed be fixed 
or bent in the form of a Y. It is frequently to be felt, as Gltoard states, 
8a a firm cord crossing the abdomen at or below the level of the navel. This 



530 


DISEASES OF THE DIGESTIVE SYSTEM. 


kinking may take place not only in the colon, but at the pylorus, where the 
duodenum passes into the jejunum, and where the ileum enters the caecum. 

The explanation of the phenomena accompanying enteroptosis is by no 
means easy. It has been suggested by (llunard and others that overfilling of 
the splanchnic vessels in consequence of displacements and kinking accounts 
for the feelings of exhaustion and general nervousness. .In a large proportion 
of the cases, however, no symptoms occur until aftfr an illness or some pro¬ 
tracted nervous strain. 

Treatment.—In a majority of all cases four indications arc presents To 
treat the existing neurasthenia, to relieve the nervous dyspepsia, to overcome 
the constipation, and to afford mechanical support to the organs. Three of 
these are considered under their appropriate sections* In cases in which the 
enteroptosis has followed loss in weight after an acutfe illness or worries and 
cares, an important indication is to fatten the pstfent. » 

A well-adapted abdominal bandage is one of the most important measures 
in enteroptosis. In many of the milder grades.#t alone suffices. I know of 
no single simple measure which affords relief to distrAsiug symptoms in so 
many cases as the abdominal bandage. It i^best made *01 linen, should fit 
snugly, and should be arranged with straps so ijjat it can not ride up over the 
hips. A special form must be used, as will be'ineniiohed later,; for movable 
kidney. Some of the more aggravated types of enteroptosis are combined 
with such features of neurasthenia that a rigid .JVeir Mitchell treatment is 
indicated. In a few very refractory cases surgical interference may be called 
for. Treves, in Allbutt’s System, records two cases, one in which laparotomy 
was resorted to as a medical measure with.,perfect results. In the other the 
liver was stitched in place, and complete recovery followed. 

And lastly, the physician must be careful in dealing with the subjects 
of enteroptosis not to lay too much stress on the disorder. It is well never 
to tell the patient that a kidney is movable; the symptoms may date from 
a knowledge of the existence of the condition. 


VH. MISCELLANEOUS AFFECTIONS. 

I. Mucous Colitis. 

Known by various names, such as membranous enteritis, tubular diarrhoea, 
mucous colic, and myxoneurosis inteslinalis, this remarkable disease has been 
recognized for several centuries. An exhaustive description of it is given by 
Woodward in vol. ii of the Medical and Surgical Reports of the Civil War. 
The passage of mucus in large quantities from the bowel is met with, first, 
in catarrh of the intestine, due to various causes. It is not uncommon in chil¬ 
dren, and may bo associated with disturbances of digestion and slight colic. 
Secondly, in iocal disease on irritation of the bowel/in cancer of the .colon 
and of the rectum. In tubo-ovarian disease much mucus and slime may be 
passed. Thirdly, true mucous colitis, a secretion neurosis of the large intes¬ 
tine met with particularly in nervous and hysf^pal patients. It is more com¬ 
mon in women than in men. There is an abno rma l secretion of a tenacious 
mucus, which may be slimy and gelatinous, like frog-spawn, or it is passed in 
strings or strips, more rarely as a continuous tubular membrane. I have 
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twice seen this membrane in situ, closely adherent to the mucosa, but capable 
of.Separation without any lesion of the surface. Microscopically the easts are 
mucoid, of a uniform granular ground substance through which there are rem¬ 
nants of cells, some of which have undergone a definite hyaline transformation. 
Triple,phosphate, cholesterin, and fatty crystals are present, and occasionally 
fine, sand-like concretions. I he epithelium of the mucosa sqems to be intact. 

Symptoms. In a hug? proportion of all the cases the subjects are nervous 
in greater or less degree. Some cases have bad hysterical outbreaks, and there 
may be hypochondriasis or melancholia. The patients are self-centred and 
often much womed about the mucous stools. Some of the cases are among 
the most distressing with which we have to deal, invalids of from ten to twenty 
years’ standing, neurast^niic to an extreme degree, with recurring attacks of 
pain and the passage ot large .quantities of mucus or even of intestinal casts. 

In many cases the attacks may come on in paroxysms, associated with 
colicky pains, or occasionally,grises of the greatest severity, so that appendicitis 
may be suspected. ]7j|iotioual disturbances, worry of all sorts, or an error 
in diet may briug'Waivhttack. Constipation is a special feature in many 
eases. Sometimes there are atfSeks of nervous diarrhoea. 

While the disease isylhstinate and distressing, it is rarely serious, though 
Hcrringham states that lie knew of three cases of mucous colitis in which 
death occurred suddenly, in all with great pain in the left side of the abdomen. 
The abdomen itself is rarely distended. There is often a very painful spot 
just between the navel and the left costal border, tender on pressure, and some¬ 
times the paroxysms of pain seem centred in this region. 

Diagnosis.— The diagnosis is rarely doubtful, hut it is important not to 
mistake the membranes for other substances; thus, the external cuticle of 
asparagus and undigested portions of meat or sausage-skins sometimes assume 
forms not unlike mucous casts, hut the microscopical examination will quickly 
differentiate them. Mucous colitis with severe pain may be mistaken for 
appendicitis. 

Treatment.— Drugs arc of little value. It is quite useless to give bismuth 
and so-called intestinal remedies. First the basic neurasthenic state is to he 
dealt with, and this may suffice for a cure. Secondly, daily irrigations of the 
colon through a long tube—one to two pints of warm alkaline fluid. At 
Flombieres, Harrogate, and other spas this treatment is most successfully 
carried out. Thirdly, the coarser sorts of food should be eaten which leave 
a large residue; and, lastly, should these measures fail, the question of open¬ 
ing the colon or irrigating through the appendix may be considered. 

II. Dilatation op the Colon. 

Hale White, in Allbutt’s System, recognizes four groups of eases. In the 
first the distention is entirely gaseous, and occurs not infrequently as a tran¬ 
sient condition. In many cases it has an important influence, inasmuch as 
it may he extreme, pushing up the diaphragm and seriously impairing the 
action of the heart and lungs. H. Fenwick has called attention to this as 
occasionally a cause of sudden heart-failure. 

In the._second group are the cases in which the distention of the colon is 
caused by solid substances, as faecal matter, occasionally by • foreign bodies 
introduced from without, and more rarely by gall-stones. 



. 532 


DISEASES OF THE DIGESTIVE SYSTEM. 


Whep, thirdly, the dilatation is due to an organic obstruction in. iron 
-of the dilated gut, the colon may reach a very large size. These cases ar> 
common enough in malignant tumors and sometimes in volvulus. Dilata 
tion of the sigmoid flexure occurs particularly when this portion of the bowe 
is congenitally very long. In such cases the bowel may be so distended tha 
it occupies the greater part of the abdomen, pushing up the liver and-the dia 
phragm. An acute condition is sometimes caused by a twist in the mesorcolon 
* Fourthly, there are the cases of so-called ideopathic dilatation of the colon 
which occurs most commonly in children. Virchow called it “giant growtl 
of the colon.” While, as a rule, there is no obstruction or narrowing, there maj 
be, as Treves has pointed out, stricture of the sigmoid flexure. In the idio¬ 
pathic chronic form the gut reaches an enormous size«feThe coats may bo hyper¬ 
trophied without evidence of any special organic change in the mucosa-. The 
most remarkable instance lias been reported by Jortnad. The patient, known 
as the “ balloon-man,” aged twenty-three years^t the time of his death, had 
had a distended abdomen from infancy. Post-mortem the colon was found 
as large as that of an ox, the circumference ranging'from 15 to 30 inches. 
The weight with the contents was 17 pounds}’ In' children the symptoms are 
very definite—constipation, as a rule, often protracted and leading to great 
distention, the coils of the bowels forming patterns. This may. be>followed by 
periods of diarrhoea. In several of my cases the child had never-had a natural 
movement. The abdomen is protuberant, particularly in the upper segment, 
soft, and on inspection?,peristalsis may be visible. The condition is, as a rule, 
incurable without surgical interference. In one of my cases good results fol¬ 
lowed the establishment of an artificial arms, but the most brilliant case is that 
reported by Treves, who excised the greater part of the colon, with recovery. 

III. Intestinal Sand. 

“Sable Intestinal.”—There are two groups of cases in which sand-like 
material is passed with the stools. The false, in which it is made up of the 
remains of vegetable food and fruits which have resisted digestion or which 
have become encrusted with earthy salts. True intestinal sand of animal 
origin, gritty fine particles, usually gray, or colorless, sometimes dark. It is 
formed in the bowel and is made up largely of lime salts. In mucous colitis 
this material may be passed at intervals for months. 

IV. Diverticulitis—Perisigmoiditis. 

In the lower part of the descending colon and in the sigmoid flexure 
diverticula occur, sometimes congenital, sometimes acquired, most commonly 
ill women and in association with constipation. Of 81 cases collected by Tell¬ 
ing, 53 were in males. They are prone to- ionn at the-site of the. appendices 
epiploic®. Intestinal .Obstruction, acute gangrene, perforation with the for¬ 
mation .of abscess, peritonitis, vcsico-coljc, .fistula, and me tasta tic suppuration 
are occasional complications, Ia_acutc-cases left-aided, appendicitis is diag¬ 
nosed, while in the chronic cases the mimicry of cancer is very close. The 
cases are more common than we have heretofore supposed. Res^ction -ef the 
affected, portion of the colon has been successfully performed. 
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V. Affections of the Mesentery. 

(1) Haemorrhage (hwmatoma ) .—Instances in which the bleeding is confined 
toi the mesenteric tissues are rare; more commonly the condition is associated 
B ffim o rr liagic infiltration of the pancreas and with retroperitoneal hcenior- 
rhage. It occurs in rupture of aneurisms, either of the abdominal aorta or of 
the superior mesenteric artery, in malignant forms of the infectious fevers, as 
small-pox, and, lastly, in individuals in whom no predisposing conditions exist. 

\i) Affections of the Mesenteric Vessels.— (a) Aneurism (see under 
Arteries). 

(6) Embolism ani]> ~Tijhojihosts.— Infarction of the Bowel— When the 
mesenteric vessels are Mocked by emboli or thrombi the condition of infarc¬ 
tion follows in the territory .supplied, uliieli may pass on to gangrene or to 
perforation and peritonitis. Probably the occlusion of small vessels docs not 
produce any symptoms, and flic circulation may be re-established. If the supe¬ 
rior mesenteric artery* is blocked the result is fatal. Endocarditis, arterio¬ 
sclerosis, and 'aneurisui of the .aorta are the important factors in occlusion of 
the arteries. In the vein ft the thrombosis may be primary,-^following infective 
p rocesses jn ftp intestines, particularly about the appendix, or it occurs in 
cafibeCJtifi,^ta^p. f Secondary thrombosis is met with in cirrhosis of the liver, 
syphilis, and-pylephlebitis, or may result from the stasis caused by arterial 
emboli. Jackson, Porter, and Quunby have made an exhaustive study of 30 
Boston cases, and have collected 211 eases. They recognize two groups—acute 
and chronic. In the former (lie upset is sudden, with colic, nausea, vomiting, 
and a bloody diarrhoea, so that tlie picture is one of acute obstruction. The 
abdomen becomes distended and death occurs in collapse within a few days. 
In the chronic eases the onset is insidious, and there may he no symptoms 
referable to the abdomen. Of the 211 cases, G4 per cent were in men. The 
diagnosis is extremely difficult, and the acute cases are usually regarded as 
obstruction. Exploratory operation lias been made in 47 cases, 4 of which 
have recovered. In J. W. Elliot's successful case 48 inches of the bowel were 
resected. In the horse, infarction of the intestine is extremely common in con¬ 
nection with the verminous aneurisms of the mesenteric arteries, and is the 
usual cause of colic in this animal. 

(3) Diseases of the Mesenteric Veins. —Dilatation and sclerosis occur in 
cirrhosis of the liver. In instances of prolonged obstruction there may be 
large saccular dilatations with calcification of the intima, as in a case of oblit¬ 
eration of the vena portal described by me. Suppuration of the mesenteric 
veins is not rare, and occurs usually in connection with pylephlebitis. The 
mesentery may be much swollen and is like a bag of pus, and it is only on 
careful dissection that one sees that the pus is really within channels repre¬ 
senting extremely dilated mesenteric veins. Two of the three cases I have 
seen were in connection with local appendix abscess. 

(4) Disorders of the Chyle Vessels. —Varicose, cavernous, and cystic chy- 
1 angiomata are met with in the mucosa and submucosa of the small intestine, 
occasionally of the stomach. Extravasation of chyle into the mesenteric tissue 
is sometimes seen. Chylous cysts are found. I saw one the size of an egg at 
the root of the mesentery. Bramann records a case in a man aged sixty-three, 
in which a cyst of this kind the size of a child’s head was healed by operation. 
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There is an instance on record of a congenital malformation of the thoraci. 
duct, in which the receptaculum formed a flattened cyst which discharged inti 
the peritonaeum, and a chylous ascitic fluid was withdrawn on several occasions 
Homans, of Boston, reports an extraordinary case of a girl, who from the third 
to the thirteenth year had an enlarged abdomen. Laparotomy showed a-seriei 
of cysts containing clear fluid. They were supposed to be dilated lymph ves¬ 
sels connected with the intestines. 

(5) Cysts of the Mesentery. —Much attention has been directed of late 
years to the occurrence of mesenteric cysts, and the literature which is fully 
given by Dowd (Annals of Surgery, vol. xxxii) is already extensive. They 
may be either dermoid, hydatid, serous, sanguineous, or chylous. They 
occur at any portion of the mesentery, and range from a few inches in diam¬ 
eter to large masses occupying the entire abd^nen. They are frequently 
adherent to the neighboring organs, to the liver, spleen, uterus, and sigmoid 
flexure. « 

The symptoms usually are those of a progressively enlarging tumor_in the 
abdomen. Sometimes a mass develops rapidly, particularly in the haemor¬ 
rhagic forms, iColic and*constipation are present in somc cases. The general 
health, as a rule, is well maintained in spite of the progressive enlargement of 
the abdomen, which is most prominent in the umbilical region Mesenteric 
cysts may persist for many years, even ten or twenty. 

The diagnosis is extremely uncertain, and no single feature is in any way 
distinctive. Augagneur gives three important signs r the great mobility, the 
situation in the middle lino, and the zone of tympany in front of the tumor. 
Of these, the second is the only one which is at all constant, as when the 
tumors are large the mobility disappears, and at this stage the intestines, too, 
are pushed to one side. It is most frequently mistaken for ovarian tumor. 
Movable kidney, hydronephrosis, and cysts of the omentum have also been 
confused with it. In certain instances puncture may be made for diagnostic 
purposes, but it is better to advise laparotomy for the purpose of drainage, 
or, if possible, enucleation may be practised. 


H. DISEASES OP THE LIVER 

L JAUNDICE (Icterus). fa 

. Definition. —Jaundice or icterus is a condition characterized by coloration 

of the skin, mucous membranes, and fluids of the body by the bile-pigment. 

Like albuminuria, jaundice is a symptom and not a disease, and is met 
with in a variety of conditions. 

For a full consideration of the theories of jaundice the reader is referred 
to William Hunter’s article in Allbutt’s System of Medicine. The cases with 
icterus may be divided into three great groups. 

1. Obstructive Jaundice. 

The following classification of the causes of obstructive jaundice is given 
by Murchison: (1) Obstruction by foreign bodies within the dticts, as gall- 
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tell (4) by.ton, d«in g the .rita/jtj 

(5) by prepare on the duct from without, as by tumors of the liver S of 

° r ° raGntl "" ; h y Pressure of enlarged glands 
in the fissures of the liver, and, more rarely, of abdominal* aneurism focal 
accumulation, or the pregnant uterus. ’ 1,Ecal 

According to Kolleston, m these cases of extra-hepatic or obstructive iaun 
fnd the hd?? r \ lm i f® * b , iliary CapilIarie8 - U8Ui % low, becomes increased 
“pUkrii ^ ^ ^ lVmphatiCS ° f thu Hvcr and -t by the s 

To these causes somb add lowering of the blood pressure in the portal sys- 

v!Lk P ti nS1 ° n f lb ° aHlill,cr bil °- duds “ greater than in the blood¬ 
vessels. For this view, however, there is no positive evidence. In this class 

pay perhaps be placed the cases of jaundice from mental shock or depressed 

^ ”1 peristalsis^of the 

GtoiUl Symptoms of Obstrijctiyk Jaundich.—(1) Icterus , or tinlina 
of the sktn and conjunct ^ The color ranges from a lemon-yellow in catar- 
T _ .^ jaunJ'cO to a deep olive-green or bronzed hue in permanent obstruction. 
In some instances the color of the skin is greenish black, the so-called “black 
jaundice. Except the central nervous system, the tissues are all stained 

(2) In the more chronic forms pruritus, is a most distressing symptom, 
here is a curious prcicteric itching, which Kiessman thinks is suggestive of 

cancer, but I have seen it most marked in gall-stone cases. Sweating is com- 
ippp and may be curiously localized to the abdomen or to the palms of the 
■A Wen, urticaria, and boils may occur. Xanthoma multiplex is rare, 
unty two cases have occurred under my observation. Usually in the Hat form, 
rarely nodular, they are most common in the eyelids and on the hands and 
feet. They may be very numerous over the whole body. Occasionally the 
tumors are found in the bile duct. After persisting for years they may dis¬ 
appear. In very chronic cases telangiectases develop in the skin, sometimes 
in arge numbers over the body and face, occasionally on the mucous mem¬ 
brane 0 f the tongue and lips, forming patches of a bright red color from 
1 to a cm. in breadth. 

(3) The secretions are colored with bile-pigment. The sweat tinges the 
hnen; the tears and saliva and milk are rarely stained. The expectoration 
la nj). often tinted unless there is inflammation, as when pneumonia coexists 
fh l? und i ce - The urine may contain the pigment before it is apparent in 
1 6 iu ° r con J UIlc ^ va - The color varies from light greenish yellow to a 

black-green. Gmelin’s test is made by allowing five or six drops of urige 
*n a similar amount of common nitric acid to flow together slowly on the 
aiKsce of a white plate. A play of colors is produced—various shades 
01 green, yellow, violet, and red. In cases of jaundice of long standing or 
hibe^t^ 1181 ^ Ullne U8ual, y contains albumin and always bile-stained 

1 u ^ ^^ bile passes into, the intestine. The stools therefore are of a pale 
reb or slatejgray color, and usually very fetid and pasty. The “ clay-color ” 

0 the stools is also in part due to the presence of undigested fat which, 
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according to Muller, may be increased from 7 to 10 per cent, which is normal, 
to 55 or 78.5 per cent. There may be constipation; in many instances, owing 
to decomposition, there is diarrhoea. 

(5) §lQW pul**- The heart’s action may fall to 40, 30, or even to 20 per 

minute. It is particularly noticeable in the cases of catarrhal and recent jaun¬ 
dice, and is not as a rule an unfavorable symptom. Tljia.bradycardia hasbeen 
ascribed to the inhibitory action of the bile salts on the cardiac ganglia. It 
occurs only in the early stages of jaundice. At this time bile acids pass into' 
the blood, but are produced in very small quantities when jaundice is estab¬ 
lished. The respirations may fall to 10 or even to 7 per minute. Xanthopsia, 
or yellow vislbn, may occur. ' 

(6) Haemorrhage. The tendency to bleeding in chronic icterus is a serious 
•feature in some cases. It has been shown that the blood-coagulation .time may 
be much retarded, and instead of from three minutes and a half to four min¬ 
utes and a half we have found it in some cases as late as eleven or twelve min¬ 
utes. This is a point which should be taken account of by surgeons, inasmuch 
as incontrollable haemorrhage is a well-recognized accident in operating upon 
patients with chronic obstructive jaundice. Purpura, large .subcutaneous 
extravasations, more rarely hemorrhages from the mucous membranes, occur 
in protracted jaundice, and in the more severe forms. 

(7) Cerebral symptoms. Irritability, great depression of spirits, or even 
melancholia may be present. In any case 6ft. persistent jaundice special nerv¬ 
ous phenomena may develop and rapidly "jtflbvp fatal—such as sudden coma, 
acute delirium, or convulsions. Usually the patient has a rapiiLpulse, slight 
fever, and a dry tongue, and he passes into the so-called “ typhoid state.” 
These features are not nearly so common in obstructive as in febrile jaundice, 
but they not infrequently terminate a chronic icterus in whatever way pro¬ 
duced. The group of symptoms has been termed cholcemia or, on the supposi¬ 
tion that cholesterin is the poison, cholesteroemia; but its true nature has not 
yet been determined. In some of the cases the symptoms may be due to 
uraemia. 


2. ToxiEMio and Hemolytic Jaundice. 

The term haematogenous jaundice was formerly applied to this group in 
contradistinction to the hepatogenous jaundice, associated with manifest ob¬ 
structive changes in the bile-passages. The toxic jaundice cases are essentially 
obstructive in origin, and it is doubtful whether there are any true non-obstruc¬ 
tive cases. The manner in whicH the jaundice is produced in these cases has 
been experimentally worked out by Stadelmann and Afanassiew. The obstruc¬ 
tion is due to the extreme viscidity of the bile associated-with a-mddangio- 
colitis. The sequence of events is as follows: Destruction of blood by hajmoly- 
siif; liberation of haemoglobin with increased formation and excretion of bile 
pigments (polychromia); increased viscidity of the bile, which, at the low pres¬ 
sure at which the bile is excreted; causes a temporary obstruction, with reab¬ 
sorption of the bile and jaundice; finally, as the drug exhausts itself, the bile 
loses its viscid character, the flow is re-established, and the jaundice disappears. 
Stadelmann found that a similar explanation •applies to other varieties of jaun¬ 
dice associated with increased blood destruction. To show that the blood and 
liver both play a part in the production of the jaundice, Afanassiew has sug- 
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gested the name “ hicmohcpatogcnous" jaundice. Rolleston refers to them 
as cases of “ intrahepatic ” jaundice. Hunter groups the causes as follows: 
1. Jaundi£iL.produced by the action of poisons, such as toluylendiamin, plios- 
ptjprus. arsenic, snake-venom. 2. Jaundice met with in various specific fevers 
jMld. conditions, such as yellow fever, malaria (remittent and intermittent), 
preemia, relapsing fever, typhus, enteric fever, scarlatina. 3. Jaundice met 
With in various conditions of unknown hut more or less ‘obscure infective 
Mature, and variously designated as epidemic, infectious, febrile, malignant 
jaundice, icterus gravis, dlgibB disease, acute yellow atrophy. 

,j, The symptoms are not nearly so striking as iu the obstructive variety. 
la bile is present in the stools. The skin has in many cases only a light 
leman.tint. The urine may contain no bile-piginent, but the urinary pig¬ 
ments are considerably'increased. In the severer forms, as in acute yellow 
atrophy, the color may be more intense, but in malaria and pernicious anaemia 
the tint is usually light. The constitutional disturbance may be very pro¬ 
found, with high fever, delirium, convulsions, suppression of urine, black 
vomit, and cutaneous haemorrhages. In certain cases of haemolytic jaundice 
the fragility of the red corpuscles is greatly increased and they may be smaller 
than normal (Widal, Cliauffard) and show granular degeneration. This is 
particularly the case in the group of congenital icterus with enlarged spleen. 


‘ 3. HeI&ditaky Ictebds. 

A family form of icterus has long been known. We must recognize, indeed, 
several groups. Ejist, icterus neonatorum, the remarkable instance described 
by Qlaister (Lancet, March, 1879), in which a woman had eight children, six 
of whom died of jaundice shortly after birth; one of the cases hadls tenn ai t Lof 
the^gjjjgyjjjJjjct, which, as John Thomson has shown, is, with a ngiocliolitis , 
a common lesion in this affection. Still more remarkable is it that the mother 
of the woman had twelve children, all of whom were icteric after birth, but 
the jaundice gradually disappeared. A brother of the woman had several chil¬ 
dren who also were jaundiced at birth. Glaister states that all of the children 
of Morgagni, fifteen in number, had icterus neonatorum. Secondly, the con¬ 
genital acholuric icterus. Minkowski reported eight cases in three genera¬ 
tions. The jaundice is slight, the stools are not clay colored, the urine has no 
bile pigment but contains urobilin, the general health is little if at all dis¬ 
turbed. Splenic enlargement is a marked feature. Many cases have now been 
reported of this Minkowski type, nearly all in family groups, but Clmuffard 
has met with a case without hereditary basis and I have seen at least one case 
of the kind. In the only autopsy so far reported no special changes were 
found in the liver or bile passages. Thirdly, a group of cases with enlarge¬ 
ment of the spleen and liver anil marked constitutional disturbances, dwariiflg 
°f stature, infantilism, slight jaundice, cases which have been described as 
Hanot’s cirrhosis, have occurred in two or tlfree members of a family, and tne 
lice has dated from early childhood. , , w 

connection with the variou s fevers, malaria, yellow icYfir, an 
i jaundice has been described. Two special affections may here receive 
iration, the icterus of the new-born and acute yellow atrophy. 
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U. ICTERUS NEONATORUM. 

New-born infanta are liable (o jaundice, which in some instances rapidly 
proves fatal, Ajoild and a severe form may be recognized. 
ft The m ild or physiological icterus of the new-bom is.a common disease 
in foundling hospitals, and is not very infrequent in private practice. In 900 
consecutive births at the Sloane Maternity, icterus was noted in 300 cases 
(Holt). , The discoloration appears early, usually on the first or second-day, 
and is of moderate intensity. The urine may be bile-stained and thejfasCgs 
colorless. The nutrition of the child is not usually disturbed, and in the 
majority of cases the jaundice disappears within two weeks. This form is 
never fatal. The cause of this jaundice is not at all clear. Some have attrib¬ 
uted it to. stasis in the smaller bile-ducts, which aretcompressed by -the dis¬ 
tended radicals of the portal vein. Others hold that the jaundice is due to 
thqjdegtruction of a large number of red blood-corpuscles during the first 
few days after birth. 

• The severe form of icterus in the new-born may depend upon (n) con¬ 
genital absence of the common or hepatic duet, of which there are several 
instances on record; (6) congenital syphilitic'hepatitis; and (c) septifi_poi- 
soning, associated with phlebitis of the umbilical vein. This is a severe and 
fatal form, in which also haemorrhage from the cord may occur. 

Curiously enough, in contradistinction to other forms, the.brain and cord 
may be stained yellow in icterus neonatorum, sometimes diffusely, more rarely 
in definite foci corresponding to the ganglion cells which have become deeply 
stained (Schmorl). 

m. ACUTE YELLOW ATROPHY. 

(Malignant Jaundice; Icterus Gravis.) 

Definition. —Jaundice associated with marked cerebral symptoms and char¬ 
acterized anatomically by extensive necrosis of the liver-cells with reduction 
in volume of the organ. 

Etiology. —This is a rare disease. The first authentic description of a 
case was by Ballonius, who died in 1616. Bright in 1836 described the con¬ 
dition, and gave a good colored drawing of the liver. Of 18,000 medical 
patients admitted to the Johns Hopkins Hospital in nearly sixteen years 
there were only 2 cases, one white and one colored. Hunter has collected only 
60 cases between 1880 and 1894 (inclusive), which brings up the total number 
of recorded cases to about 250. On the other hand, a physician may see sev¬ 
eral cases within a few years, or even within a few months, as happened to 
Reiss, who saw five cases within three months at the Charity, in Berlin. The 
disease seems to be rare in the United States.; It is more common in women 
than.in men. Of the 100 cases collected by Legg, 69 were in females; and of 
Thierfelder’s 143 cases, 88 werefin women. There iaja remarkable associa¬ 
tion between the disease and pregnancy, which was present in 26 of the 69 
women in Legg’s statistics, and in 33 of the 88 women in Thierfelder’s collec¬ 
tion. This fact probably explains its prevalence in women. It is most com- 
monj>etween the ages of twenty and thirty, but has been met mth-a&jjgrly as 
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the*fourfch4ay-«id tha tenth month. Rollcston has collected 22 cases occurring 
. in the first decade. It has followed fright or profound mental emotion. In 
'hypertrophic cirrhosis the symptoms of a profound icterus gravis may develop, 
with all the clinical features of acute yellow atrophy, including the presence 
of leucin and tyrosin in the urine, and convulsions. Though the symptoms 
produced by phosphorus .poisoning closely simulate those of acute yellow 
atCQphy, the two conditions are not identical. Acute yellow atrophy occa¬ 
s ionally occurs in syphilis. This happens oftener in women than in men. 
The disease has followed a (tanking bout. Various organisms, most fre¬ 
quently the colon bacillus, have been found in the liver, but possess no causal 
relationship to the disease. 

Horbid Anatomy.—The liver is greatly reduced in size, looks thin and 
(flattened, and sometimes does not reach more than one-lndf or even one-third 
of its normal weight. It is flabby and the capsule is wrinkled. Externally 
the organ has a greenish-yellow color. On section the color may he yellowish- 
brown, yellowish-red, or mottled, and the outlines of the lobules are indistinct. 
The yellow and dark-red portions represent different stages of the same 
process—the yellow an earlier, the red a more advanced stage. The organ 
may cut. with considerable firmness. Microscopically tlio liver-cells arh seeir 
in all stages of necrosis, and. in spots appear to have undergone complete 
destruction^ leaving a fatty, granular debris with pigment grains and crystuls 
of leucin and tyrosin. Ilnmiorrhages occur between the liver-cells. There is 
a cholangitis of the smaller bile-ducts. Marchand, MacOallum, and others have 
described regenerative changes in the cases which do not run an acute course. 
Regeneration occurs in two ways: (1) From hyperplasia of pre-existing 
liver-cells. Mitotic figures may be seen and the regeneration of the liver- 
cells leads to the production of hyperplastic or “ (edematous ” nodules in the 
liver, which project above the surface of the surrounding pnrls. (2) From 
hyperplasia of the interlobular bile-duets by means of which cells approaching 
liier=cell@.are produced. The bile-ducts and gall-bladder are empty. Hunter 
concludes that it is a toxamiie catarrh of the finer bile-duets, similar to that 
which is found after poisoning by toluylendiainin or phosphorus. 

The other organs show extensive bile-staining, and there are numerous 
haemorrhages. The kidneys may show marked granular degeneration of the 
epithelium, and usually there is fatty degeneration of the heart. In a major¬ 
ity of the cases the spleen is enlarged. 

Symptoms.—In the initial stage there is a gastro-duodenal catarrh, and 
at first the jaundice is thought to be of a simple nature. In some instances 
this lasts only a few days, in others two or three weeks. Then severe symp¬ 
toms set in-Tieadache, delirium, trembling of the muscles, and, in some 
instances, convulsions. Vomiting is a con'stant symptom, and blood may be 
brought up. Haemorrhages occur into the skin or from the mucous surfaces; 
in pregnant women abortion may occur. With the development of ihe head 
symptoms the jaundice usually increases. Coma sets in and gradually deepens 
until death. The body temperature is variable; in a majority of the cases the 
disease runs an afebrile course, though sometimes just before death there is 
an elevation. Tn some instances, however, there has been marked pyrexia. 
The pulse is usually rapid, the tongue coated and dry, and the. patient is in 
a “typhoid state.” Therejmay'be an entire obliteration of the liver dulness. 
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This is due to the flabby organ tailing away from the abdominal walls and 
allowing the intestinal coils to take its place. 

7 The urine is bile-stained and often contains tnbe-casts. Frequently albu¬ 
minuria and occasionally albumosuria occur. Urea is markedly diminished. 
There is a corresponding increase in the percentage of nitrogen present as 
ammonia. Herter finds it may be increased from the normal 2 to 5 per cent 
up to 17 per cent. The diminution in urea is probably partly due to the liver- 
cells failing to manufacture urea from ammonia, but it may also be in part 
due to organic acids seizing on the ammonia, and thus preventing the forma¬ 
tion of urea out of the basic ammonia., Leucin and tyrosin are not constantly 
pregent; of 23 cases collected by Hunter, in 9 neither was found; in 10 both 
were present; in 3 tyrosin only; in 1 leucin only. The leucin occurs as rounded 
disks, the tyrosin in needle-shaped crystals, arranged either in bundles or in 
groups. The tyrosin may sometimes be seen in the urine sediment, but it is 
best first to evaporate a few drops of urine on a cover-glass. The present view 
is that the leucin and tyrosin are derived from the liver-cells themselves as a 
result of their extensive destruction. Tn the majority of cases no bile enters 
' the intestines, and the stools are clay-colored. The disease is almost invariably 
’fatal. In a few instances recovery lias been noted. ] saw in Leube’s clinic, 
at.Wurzburg, a case which was convalescent. In 1897 Logg gave a list of 28 
cases of reputed recoveries. 

Diagnosis.—^Jaundice with vomiting, diminution of the liver volume, de¬ 
lirium, and; the presence of leucin and tyrosin in the urine, form a character¬ 
istic and unmistakable group of symptoms. Leucin and tyrosin are not, 
however, distinctive. They may be present in cases of afebrile jaundice with 
slight enlargement of the liver. 

It is not to be forgotten that any severe jaundice may be associated with 
intense cerebral symptoms. / The clinical features in certain cases of hyper¬ 
trophic cirrhosis are almost identical, but the enlargement of the liver, the 
more constant occurrence of fever, and the absence of leucin and tyrosin are 
distinguishing signs. 2 Phosphorus poisoning may closely simulate acute yellow 
atrophy, particularly in the haemorrhages, jaundice, and the d'iipi nntion in the 
liver.yfilume, but the gastric symptoms are usually more marked, and'Jgoicin 
and tyrosin are stated not to occur in the urine. 

Treatment.—No known remedies have any influence on the course of the 
disease. Theoretically, efforts should be made to eliminate the toxins before 
they produce their degenerative effects by free purgation.-and the use-of-sub- 
cutaneo us and intravenous saline injections. Gas trio sedatives may be used 
to al lay the distress ing vomiting. 

IV. AFFECTIONS OF THE BLOOD-VESSELS OF THE 

LIVER. 

( 1 ) Anemia. —On the post-mortem table, when the liver looks aw&nic, 
an ia the fatty or amyloid-organ, the blood-vessels, which during life were prob¬ 
ably well filled, can be readily injected. There are no symptoms indicative of 
this condition. 

(2) Hyperemia. —This occurs in two forms, (a) Actiyk irr p mstu xA. 
After eaoh meal the rapid absorption by the 'portal vessels induces transient 
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mngftatinn at tha organ, which, however, is entirely physiological; but it is 
quite possible thatm persons who persistently eat and drink too much this 
active hyperemia may lead to functional disturbance or^in the case of drink- 
iflg too freely nf alcohol/-to organic change.* In the. acute fevers an acute 
hyperemia may be present. 

•• The sympt oms of active hyperemia are indefinite. Pbssibly the .sense 
of djffj css or fulness jn the right hypochondrium, so often mentioned by 
dyspeptics and by those who eat and drink freely, may be due to this cause. 
'$here are probably diurnal variations in the volume of the liver. In eir- 
’’ rhosis with enlargement the rapid reduction in volume after a copious ha*m- 
orrhage indicates the important part which hyperemia plays even in organic 
troubles. It is stated that/suppression of the menses or ^suppression, of a 
htemorrhoidal flow is followed by hyperemia of the liver. Andrew II. Smith 
has described a case of periodical enlargement of the liver. 

(6) P AffiivE .C ounnsTioy.—This is much more common and results from 
an increase of pressure in the efferent vessels or sub-lobular branches of the 
hepatic veins. Every condition leading to venous stasis in the right heart 
at once...affeeta these veins. 

•j. Tip akroTiin valvnlnr disease,^in emphysema,^cirrhosis of the lung, and in 
sintrathoracic tumors mechanical congestion occurs and finally leads to very 
definite changes/. The liver is enlarged,.firm, and of af-deep-red color; the 
hepatic vessels are greatly engorged, particularly the central vein in each lob-, 
ule and its adjacent capillaries. On section the organ presents a peculiar 
mottled appearance, owing to the deeply.congested hepatic and the amendej 
portal terr itories; hence the term nutmeg which has been given to this condi-1 
tire. Gradually the distention of the central capillaries reaches such a grade 
tha! atrophy of the intervening liver-cells is induced. Brown pigment is 
deposited about the centre of the lobules and the connective tissue is greatly 
increased. In this cyanotic induration or cardiac liver the organ is large in 
the early stage, but later it may become contracted. Occasionally in this form 
the connective tissue is increased about the lobules as well, but the process 
usually extends from the sub-lobular and central veins. 

The symptoms of this form are not always to be separated from those 
Of the associated conditions. Gastro-intestinal catarrh is usually present and 
hsematemesis may occur. The portal obstruction in advanced cases leads to 
ascites, which may precede the development of general dropsy. There is often 
slight jaundice, the stools may be clay-colored, and the urine contains bile- 
pigment. 

On examination the organ is found to be increased in size. It may be a 
full hand’s breadth below the costal margin and tender on pressure. It is in 
this condition particularly that we meet with pulsation of the liver. We must 
distinguish the communicated throbbing of the heart, which is very common, 
from the heaving, diffuse impulse due to regurgitation into the hepatic veins,^ 
in which, when one hanf is upon the ensiform cartilage and the other upon’ 
the right side at the margin of the ribs, the whole liver can be felt to dilate 
with each impulse. 

The indications for treatm ent in passive hyperemia are to restore the 
balance of the circulation and to unload the engorged portal vessels. In casCsv 
of intense hyperemia 18 or 20 ounces of blood may be directly, aspirated from 
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the liver, as advised by George Harley and practised by many_ Anglo-Indian 
physicians. Good results sometimes follow this li£pto>phM)Qioi]iy. The 
prompt relief and marked reduction in the volume of the organ which follow 
an attack of hsematemesis or bleeding from piles suggests this practice. Salts 
administered by Matthew Hay’s method deplete the portal system freely and 
thoroughly. As e rule, the treatment must be that of the condition with winch 
it is associated. 

(3) Diseases of the Portal Vein.— (a) TiiafliUJOSis ; ApHESOT Pyle¬ 
phlebitis.— Coagulation of blood in the portal vein is* uifiLwitllJmcirrhosis, 

i in syph ilis of the liver, invasion of. the vein by.cancer; pro] iterative perito¬ 
nitis involving the gastro-hepatic omentum,^perforation of the vein by gall¬ 
stones, and occasionally follow^ sclerosis of the walls of the portal vein or 
"of its branches (Borrmann). In rare instances a complete collateral circula¬ 
tion is established, the thrombus undergoes the usual changes, and ultimately 
the vein is represented by a fibrous cord, a condition which has been called 
pylephlebitis adhesiva. In a case of this kind which I dissected the portal veiif 
was represented hy a narrow fibrous cord; the collateral circulation, which must 
have been completely established for years, ultimately failed, ase.itfia. and 
hsematemesis supervene® and rapidly proved fatal. The-diagnosis of obstruc¬ 
tion of the portal vein can rarely be made. A suggestive symptom, howetfer, 
is a sudden onset of the most intense' engorgement of the branches of tho 
portal system, leading to hsematemesis, melsena, ascites, and swelling of the 
spleen. 

Infarct s are not common in the liver and may be either anamic or haanor- 
rhagic. They are met with in obstruction of the portal vessels, or of the portal 
and hepatic veins at the same time, occasionally in disease of the hepatic artery. 

(6) Suppurative pylephlebitis will he considered in the section on 
abscess. _ * 

(4) Affections of the hepatic vein are extremely rare. Dilatation occurs 
in. cases of chronic enlargement of the right heart, from whatever cause pro¬ 
duced. Emboli occasionally pass from the right auricle into the hepatic veins. 
A rare and unusual event is stenosis of the orifices of the hepatic veins, which 
I met in a case of fibroid obliteration of the inferior vena cava and which was 
associated with a greatly enlarged and indurated liver. 

(5) Hepatic Artery.—Enlargement of this vessel is seen in-cases of cir¬ 
rhosis of the liver. It may be the seat of extensive sclerosis. Anonrism of 
the hepatic artery is rare, but instances are on record, and will be referred 
to in the section on arteries. 

V. DISEASES OF THE BILE-PASSAGES AND 
GALL-BLADDER. 

I. Aoutb Catahhh op the Bile-duots (Catarrhal Jaundice). 

Definition. —Jaundice due to swelling and obstruction of the terminal por¬ 
tion of the common duct. 

Etiology. —General catarrhal inflammation of the bile-ducts is usually.asso¬ 
ciated with gall-stones. The catarrhal process now under consideration is 
probably always an extension of a gastro-duodenal catarrh, and the process is 
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most intense in tli o par s intestinal in of the duct, which projects into the duo¬ 
denu m, The mucous membrane is swollen, and a plug of inspissated mucus 
fillaJho-diverticulum of Vater, and the narrower portion just at the orifice, 
completely obstructing the outflow of bile. It is not known how wide-spread 
this catarrh is in the bile-passages, and whether it really passes up the ducts. 
It would, of course, be possible to have a catarrh of the finer’duets within the 
liver, which some French writers think may initiate the attack, but the evi¬ 
dence for this is not strong, and it seems more likely that the terminal ]>or- 
tion of the duet is always first involved. In the only instance which I have 
had an opportunity to examine post mortem the orifice was plugged with in¬ 
spissated mucus, the common and hepatic duets were slightly distended and 
contained a bile-tinged, not a clear, mucus, and there wore no observable 
changes in the mucosa of the ducts. 

This catarrhal or simple jaundice results from the following causes: 
(X) Duodenal catarrh, in whatever way produced, most commonly following 
an. attack.of indigestion. It. is most frequently met w’ith in young persons, 
but may occur at any age, and may follow not only errors in diet, 1ml also 
cold , exposure, and malaria, ns well as the conditions associated with portal 
obstruction, chronic heart-disease, and Bright’s disease. (8) Kmotioilal dis¬ 
turbances may bo followed by jaundice, which is believed to be due to catar¬ 
rhal swelling. Cases of Ibis kind are rare and the anatomical condition is 
unknown. (3) Simple or catarrhal jaundice may occur in epidemic form. ' 
(4) Catarrhal jaundice is occasionally seen in the infectious fevers, such as 
pneffmonia, and typhoid fe\er. The nature of acute catarrhal jaundice is 
still unknown. It may possibly lie an acute infection. .In favor of this 
view {ire the occurrence in epidemic form and the presenec of slight fever. 
The spleen, however, is not often enlarged. In only 4 out of 23 cases was it 
palpable. 

Symptoms.—There may be neither pain nor distress, and the patient’s 
friends may first noticc’the yellow tint, or the patient himself may observe it 
in the looking-glass. In other instances there are dyspeptic symptoms and 
unea&y.sensations in the hepatic region or pains in the back and limbs. In the 
epidemicthe onset may be more severe, with headache, chill, and vom¬ 
iting. Fever is rarely present, though the temperature may roach 101°, some¬ 
times 102°. All the signs of obstructive jaundice already mentioned are pres¬ 
ent, the stools are clay-colored, and the urine contains bile-piginent. The skin 
, has a bright-yellow tint; the greenish, bronzed color is never seen in the simple 
form. I have once seen spider angiomata on the face in catarrhal jaundice. 
They disappeared in a few months. The pulse may bo normal, but occasion¬ 
ally it is remarkably slow, and may fall to 40 or 30 beats in the minute, and 
the respirations to as low as 8 per minute. Sleepiness, too, may bo present. 
TheJ.iver.may be normal in size, but is usually slightly enlarged, and the edgo 
can be felt below the costal margin. Occasionally the enlargement is moro 
marked. As a rule the gall-bladder can not be felt. The spleen may be in¬ 
creased in size. The duration of the disease is from four to eight weeks. 
There are mild cases in which tjjja jaundice disappears within two weeks; on 
the other hand, it may peraiitffor three months or even longer. The stools 
should be carefully watched, for they give the first intimation of removal of 
the obstruction. 
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Diagnosis.—The diagnosis is rarely difficult. The pnsot jn young, com¬ 
paratively health y persons, thojnoderate grade of icterus, the absence of-ema¬ 
ciation or of evidences of cirrhosis or cancer, usually make the diagnosis easy. 
Cases which persist for two or three months cause uneasiness, as the suspicion 
is aroused that it may be more than simple catarrh. The absence of pain, tgy| 
negative character of the physical examination) and the maintenance of ifeft 
general nutrition are the points in favor of simple jaundice. There are 
instances in which time alone can determine the true nature of the case. The 
possibility of Weil’s disease must be borne in mind in anomalous types. 

Treatment.—As a rule the patient earn keep on his feet from the outset. 
Measures should be useikto allay the gastric catarrh, if it is present. A dosCt 
3 of calom el may be given, and the bowels kept open subsequently by~salines. 
The patient should not be violently purged, i Bismuth and bicarbonate of soda 
may be given, and the patient should drink freely of the alkaline mineral 
waters, of which Vichy is the best, ‘'irrigation of the largo bowel with cold 
water may be practised. The cold is supposed to excite peristalsis of the gall¬ 
bladder and ducts, and thus aid in the expulsion of the mucus. 

II. Chbonio Catarrtial Angiocholitis. 

This may possibly occur also as a sequel of the acute catarrh. I have never 
met with an instance, however, in which a chronic, persistent jaundice could 
be attributed to this cause. A chronic catarrh always accompanies obstruc¬ 
tion in the common duct, whether by gall-stones, malignant disease, stricture, 
or external pressure. There are two groups of eases: 

(1) With' Complete 038180011011 of the Common Duct. —In this form 
the bile-passages are greatly dilated, the common duct may reach the size of 
thfijiuimh or larger, there is usually dilatation of the gall-bladder and of the 
ducts within the liver. The contents of the ducts and of the gall-bladder are 
a dear, colorless mucus. The mucosa may be everywhere smooth and-not 
ft ynllnn The clear mucus is usually sterile. The patients are the subjects 
of chronic jaundice, usually without fever. 

(2) With Incomplete Obstruction of the Duct. —There is pressure 
on the duct or there are gall-stones, Bingle or multiple, in the common duct or 
in the diverticulum of Vater. The bile-passages are not so much dilated, and 
the contents are-a bile-stained, turbid mucus. The gall-bladder is rarely much 
dilated. In a majority of all cases stones are found in it. 

The symptoms of this type of catarrhal angiocholitis are sometimes very 
distinctive. ' With it is associated most frequently thefso-ealled -hepatic inter¬ 
mittent fever,-recurring attacks of chills^, fever, ancty^weats. We need still 
further information about the bacteriology of these cases. In all probability 
the febrile attacks are due distinctly to infection. I can not too strongly em¬ 
phasize the point that the recurring attacks of intermittent fever do not neces¬ 
sarily mean suppurative angiocholitis. The question will be referred to again 
under gall-stones. 

III. Suppurative and Ulcerative Angiooholiots. 

The condition is a diffuse, pmulent-angiocholitis involving the larger and 
smaller ducts. In a large proportion of all cases there is associated suppura¬ 
tive disease of the gall-bladder. 
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Etiology. —It is the most serious of the, se qu e l s . o f-gall-atones. Occa- 
,wvtlally a diffuse suppurative angiocholitis ^follows the acute infectious chole- 
this, however, is rare, since fortunately in the latter condition the 
duct is usually occluded. l Cancer of the duct^-foreign bodies, such as 
bricoids or fioh bon es, are occasional causes.*. There may be extension from 
s uppurati va, pylephlebitis. In rare instances suppurative cholangitis occurs 
ih the acute infections,jas pneum onia andtjnfluenza. 

The com mon duct is greatly dilated and may reach the size of the index 
finder or "The thumb; the walls are thickened, and there may bn fistulous com- 
JfiMMcations with the stomach, colon, or duodenum. The hepatic duds and 
"war extensions in the liver are dilated and contain pus mixed with bile. On 
Section of the liver small abscesses are seen, which correspond to the dilated 
suppurating ducts. The gall-bladder is usually distended, full of pus, and 
with adhesions to the neighboring parts, or it may have perforated. 

Symptoms. —The symptoms of suppurative cholangitis are usually very 
severe, i A previous history of gall-stones,dhc development of a septic fever, tho 
swelling andttenderness of the liver, the'enlargement of the gall-bladder, and 
thee-loucocytosis arc suggestive features. Jaundice is always present, but is 
»variable. In some cases it is very intense, in others it is slight. There may 
be very little pain. There is;progressive emaciation and,loss of strength. In 
a recent casc graro titis developed on the left side, which subsided without sup¬ 
puration. 

IHceration, stricture, perforation, and fistula; of the bile-passages will be 
considered with gall-stones. 


IY. Acute Infectious Cholecystitis. 

Etiology. —Acute inflammation of the gall-bladder is usually due to bac¬ 
terial invasion, with or without the presence of gall-stones. Three varieties or 
grades may be recognized: The catarrhal, the suppurative, and tho phlegmo¬ 
nous. The condition is very serious, difficult to diagnose, often fatal, and may 
require for its relief prompt surgical intervention. The cases associated with 
gall-stones have of course long been recognized, but we now know that an 
acute infection of the gall-bladder leading to suppuration, gangrene, or per¬ 
foration is by no means infrequent. 

Acute non-calculous cholecystitis is a result of bacterial invasion. The 
colon bacillus, the typhoid bacillus, the pneumococcus and staphylococci and 
streptococci have been the organisms most often found. The frequency of 
gall-bladder infection in the fevers is a point already referred to, particularly 
in typhoid fever. 

Condition of the Gall-bladder. —The organ is usually distended and the 
walls tense. Adhesions may have formed with the colon or the omentum. In 
other instances perforation has taken place and there is a localized abscess, 
or in the more fulminant forms general peritonitis. The contents of the 
organ are usually dark in color, muco-purulent, purulent, or hmmorrhagic. 
In the cases with acute phlegmonous inflammation there may be a very foul 
odor. As Richardson remarks, the cystic duct is often found closed even when 
no stone is impacted. It should be borne in mind that in the acutely dis¬ 
tended gall-bladder the elongation and enlargement may take place chiefly 
upward and inward, toward the foramen of Winslow. 



546 


DISEASE* OF THE DIGESTIVE SYSTEM. 


Symptoms.-+Severe par oxysm al pain is, as a rule, the first indication, most 
commonly in the right side of the abdomen in the region of the liver. It 
may be in the epigastrium or low down in the region of the appendix. 
“Nausea, vomiting, rise,of.pulse and temperature, prostration, sjjjsteotipsjtf 
the abdomen, rigidity, general tenderness becoming localized ” usually fojtow 
(Richardson). *In this form, without gall-stones, jaundice is not often jjjep- 
ent. The local tenderness is extreme, but it may be deceptive in its situaoffifc 
Associated probably with the adhesion and inflammatory processes between 
the gall-bladder and the bowel arc the intestinal symptoms, and there may be 
complete stoppage of gas and feces; indeed, the operation for acute obstruc¬ 
tion has been performed in several cases. The distended gall-bladder may 
sometimes bo felt. As sequels there may be serious distention or empyema. 

Diagnosis.—Tlio diagnosis is by no means easy. The symptoms may not 
indicate the section of the abdomen involved. In two of our cases and in three 
of Richardson’s appendicitis was diagnosed; in two of his cases acute intes¬ 
tinal obstruction was suspected. This was the diagnosis in a case of acute 
phlegmonous cholecystitis which I reported in 1881. The history of the eases 
is often a valuable guide. Occurring during the convalescence from typhoid 
fever, after pneumonia, or in a patient with previous cholecystitis, such a 
group of symptoms as mentioned would be highly suggestive. The differen¬ 
tiation of the variety of the cholecystitis can not be made. In the acute sup¬ 
purative and phlegmonous forms the symptoms are usually more severe, per¬ 
foration is very apt to occur, with local or general peritonitis, and qpless 
operative measures are undertaken death ensues. 

There is an acute cholecystitis, probably an infective form, in which the 
patient has recurring attacks of pain in the region of the gall-bladder. The 
diagnosis of gall-stones is made, but an operation Bhows simply an enlarged 
gall-bladder filled with mucus and bile, and the mucous membrane perhaps 
swollen and inflamed. In some of these cases gall-stones may have been pres¬ 
ent and have passed before the operation. 

V. Canoeb op the Bile-passages. 

Females suffer in the proportion of 3 to 1 (Musser), or 4 to 1 (Ames). 
In cases of primary cancer of the bile-duct, on the other hand, men and women 
appear to be about equally affected. In Musser’s series 65 per cent of the 
cases occurred between the ages of forty and seventy. The association of 
malignant disease of the gall-bladder with gall-stones has long been recog¬ 
nized. The fact is well put by Kelynack as follows: “ While gall-stones are 
found in from 6 to 12 per cent of all general cases (that is, coming to autopsy), 
they occur in association witli cancer of the gall-bladder in from 90 to 100 
per qent” In Futterer’s series calculi were present in 70 per cent. 

The exact nature of the association is not very clear, but it is usually re¬ 
garded as an effect of the chronic irritation. On the other hand, it is urged 
that the presence o| the malignant disease may itself favor the production of 
gall-stones. Histologic ally. “ carcino ma of the gall-bladder varies much, both 
in the form of the cells and in (heir structural arrangement; it may be either 
columnar or spheroidal-celled ” (Rolleston). The fundus is usually first 
*• involved in the gall-bladder, and in the ducts the ductus communis choledochus. 
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When the disease involves the gall-bladder, a tumor can lie de ieetetl e y- 
tendinfrjtitfnTjftlly -dffwtnwartL.and inward-toward fhe na ygl, variable in slie, 
occasionally very large, due either to great distention of the gall-bladder or 
to involvement of contiguous parts. It is usually very firm and hard. 

Among the important symptoms are jaundice, which was present in 69 
per cent of Musset’s cases p ain, often of great severity and pa roxys mal in 
character. ,. The pain andit endernc ss on pressure persist in the intervals be- 
t#oen the paroxysmal attacks. Tn one of my three eases, which Ames reported, 
there was a very -profound anmmia, but^m absence of jaundice throughout.. 
,SGallstones were present in two of the eases, and a history of gall-stone attacks 
was obtaingd from the third. When the liver becomes involved the picture is 
•that of carcinoma of the organ. 

Primary malignant disease in the bile-ducts is less common, and rarely 
forms tumors that can be felt externally. The tumor is usually in the com¬ 
mon duct, 57 of 80 cases collected by Holleston. Kolynack gives very fully 
a nhmber of important points in the differential diagnosis between tumors 
in the duct and tumors in the gall-bladder. There is usually an early, intense, 
and persistent jaundice. The dilated gall-bladder may rupture. At best the 
diagnosis is very doubtful, unless cleared up by an exploratory operation. A 
very interesting form of malignant disease of the duets is that which involves 
the diverticulum of Vater. Rolleston has collected 16 eases. An elderly 
Woman was admitted under my care with jaundice of some months’ duration, 
without pain, with progressive emaciation, and a greatly enlarged gall-bladder. 
My eolleague, Halsted, operated and found obstruction at the orifice of the 
common duct. He opened the duodenum, removed a cylindrical-celled epi¬ 
thelioma of the ampulla of Vnter, and stitched the common duct to another 
portion of the duodenum. The patient made an uninterrupted recovery, and, 
fourteen weeks after the operation, had gained twenty-five pounds in weight 
and passed bile with the faeces. A year later death occurred from secondary 
disease of the head of the pancreas. 

VI. Stenosis and Obstruction of toe Bile-duots. 

Stenosis. —Stenosis or complete occlusion may follow ulceration, most com¬ 
monly after the passage of a gall-stone. In these instances the obstruction is 
usually situated low down in the common duet. Instances are extremely rare. 
Fnrpjyp Wlina such as the seeds of various fruits, may enter the duet, and 
occasionally round-worms crawl into it. Liver-flukes and echinococci are rare 
causes of obstruction in man. 

Obstruction. —Obstruction by pressure from without is more frequent. 
Cancer of the head of the janereasTl^ 71 ^" Wj fomnm inte rstitial inflamma¬ 
tion, may compress the terminal portion of the duct; rarely.^caaeer of the 
PjfUwis. ^ S eco ndary involvement of the lymph-glg pds of the liver is a common 
caus e of o cclusion of the duct, and is met with ift many coses of cancer of the 
stomach and other abdominal organs.i'*Ra«a-(auisea_oi.obstruction, ace .an?u- 
ris m of a branch of t he eceligc axis of jtba_aorta/Bnd pressure of very large 
ahdnmjnftl Ipmo ST*"** 

Symptoms. —The symptoms produced are those ^ffchronic obstructiyejaun- 
difif At first, the liver is usually enlarged, but in chronic cases it roay^be 
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reduced-in size, and be found of a deeply bronzed color. The hepatic inter¬ 
mittent fever is not often associated with complete occlusion of the duct from 
any cause, but it is most frequently met with in chronic obstruction by gall¬ 
stones. Permanent occlusion of the duct terminates in death. In a majority 
of the cases the conditions which lead to the obstruction are in themselves fatal. 
The liver, which is not necessarily enlarged, presents a moderate grade of cir¬ 
rhosis. Cases of cicatricial occlusion may last for years. * A patient under my 
care, who was permanently jaundiced for nearly three years, had a fibroid 
occlusion of the duct. 

Diagnosis. —The diagnosis of the nature of the occlusion is often very diffi¬ 
cult. t AJhistory of colic, Jaundice of varying intensity,.p aroxy sms of pain, and 
intermittent fever points to gall-stones. In cancerous obstruction the ttjimor 
mass can sometimes be felt in the epigastric region. In cases in which the 
lymph-glapda in the transverse fissure are cancerous, the primary disease may 
be in the pelvic organs or the rectum, or there may be a limited cancer of the 
stomach, which has not given any symptoms. In these cases the examination 
of the other lymphatic glands may be of value. In a man who came under 
observation with a jaundice of seven weeks’ duration, believed to be catarrhal 
(as the patient’s general condition was good and he was not said to have lost 
fiesh), a small nodular mass was detected at the navel, which on removal 
proved to be scirrhus. Involvement of the clavicular groups of lymph-glands 
may also be serviceable in diagnosis. The gall-bladder is usually enlarged in 
obstruction of the common duct, except in the cases of gall-stones (Courvoi- 
sier’s law). Great and progressive enlargement of the liver with jaundice 
and moderate continued fever is more commonly met with in cancer. 

Congenital obliteration of the ducts is an interesting condition, of which 
there are some 60 or 70 cases on record. It may occur in several members 
of one family. Spontaneous hajmorrhages are frequent, particularly from the 
naxel. The subjects may live for three or even eight weeks. The liver is usu¬ 
ally cirrhotic and the spleen is enlarged. Rollcston suggests that the disease 
is primarily a congenital cirrhosis with consecutive involvement of the ducts. 
For a recent careful consideration of the subject, see John Thomson’s article 
in Allbutt’s System of Medicine. 

VI. CHOLELITHIASIS. 

No chapter in medicine is more interesting than that which deals with the 
question of gall-stones. , Few affections present so many points for study— 
chemical, bacteriological, pathological, and clinical. The past few years have 
seen a great advance in our knowledge in two directions: First, as taihe mode 
of formation of the stones, and, secondly, as to the surgical treatment of the 
egaes. The recent study of the origin of stones dates from Naunyn’s work in 
lUTl. Marion Sims’s suggestion that gall-stones came within the sphere of 
the surgeon has been most fruitful. 

Origin of Oall-stones. —Two important points with reference to the for¬ 
mation of calculi in the bile-passages were brought out by Naunyn: (o) The 
origin .of the cholesterin of the bile, as well as of the lime salts from the mu¬ 
cous membrane of the biliary passages, particularly when inflamed; and (6) 
the remarkable association of micro-organisms with gall-stones. It is stated 
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that Bristowe first notic ed jhajorigia of eliolesterin in the gall-bladder itself, 
but Naunyn’s observations showed that both the eliolesterin and the lime were 
in great part a production of the mucosa of the gall-bladder and of the bile- 
ducts, particularly when in a condition of catarrhal inflammation excited by 
the presence of microbes. According to the views of this author, the lithoge- 
nous catarrh (which, by the way, is quite an old idea) modifies materially the 
chemical constitution of the bile and favors the deposition about epithelial 
dilris and bacteria of the insoluble salts of lime in combination with the bili¬ 
rubin. Welch and others have demonstrated the presence of micro-organisms 
in the centre of gall-stones. Three additional points of interest may be re¬ 
ferred to: 

First, the demonstration that the gall-bladder is a peculiarly favorable 
habitat for micro-organisms. The colon bacilli, staphylococci, streptococci, 
pneumococci, and the typhoid bacilli have all been found here under varying 
conditions of the bile. A remarkable fact is the length of time that they may 
live in the gall-bladder, as was first demonstrated by Blaehstein in Welch’s 
laboratory. The typhoid bacillus has been isolated in pure culture seven years 
after an attack. 

Secondly, the experimental production of gall-stones has been successfully 
accomplished by (lilbert and Fournier by injecting micro-organisms into tho 
gall-bladder of animals. 

Thirdly, the association of gall-stones with the specific fevers. Bernhcim, 
in 1889, first called attention to the frequency of gall-stone attacks after 
typhoid. Since (hat time Dufort has collected a series of cases, and Chiari, 
Mason, and Cainac have called attention to the great frequency of gall-bladder 
complications during and after this disease. 

While it is probable that a lithogenous catarrh, induced by micro-organ¬ 
isms, is the most important single factor, there are other accessory causes of 
great moment. 

Country. —Gall-stones are loasL.frequent in the United States than in Ger- 
njjfty, 6.94 to 12 per cent (Mosher). They are less common in England than 
on (bp Contin ent. Cholelithiasis is found in India. 

Age .—Nearly 50 per cent of all (he cases occur in persons above forty 
years of age. They are rare under twenty-five. They have been met with in 
the new-born, and in infants (John Thomson). 

Sex. —Three-fourths of the cases occur in women. Pregnancy has an im¬ 
portant influence. Kaunyn states that 90 per cent of women with gall-stones 
have borne children. 

All conditions which favor stagnation of bile in the gall-bladder predispose 
to the formation of stones. Among these may be mentioned corset-wearing, 
enter optosis. nephroptosis, and occupations requiring a “leaning,forward 
position. Lack of exercise, sedentary occupations, particularly when com¬ 
bined with over-indulgence in food, constipation, depressing mental emotions 
are also to be regarded as favoring circumstances. The belief prevailed for¬ 
merly that there was a lithiac diathesis closely allied to that of g° u t- 

Physical Characters of Gall-stones.— -They may be single, m which case 
the stone is usually ovoid and may attain a very large size. Instances are on 
record of gall-stones measuring more than 5 inches in length, they may be 
extremely numerous, ranging from a score to several hundreds or even severa 
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thousands, in which case the stones are very small. When moderately numer¬ 
ous, they show signs of mutual pressure and have a polygonal form, with' 
smooth facets; occasionally, however, five or six gall-stones of medium size 
are met with in the bladder which are round or ovoid and without facets. 
They are sometimes mulberry-shaped and very dark, consisting largely ofbile- 
pigments. Again there are small, black calculi, rough and irregular in shape, 
and varying in size from grains of sand to small shot. These are sometimes 
known as gall-sand. On section, a calculus contains a nucleus, which consipfs 
of bile-pigment, rarely a foreign body. The greater portion of the stones-is 
made up of cholesterin, which may form the entire dblculus and is arranged 
in concentric laminae showing also radiating lines. Salts of lime and mag¬ 
nesia, bile acids, fatty acids, and traces of iron and copper are also found in 
them. Most gall-stones consist of from 70 to 80 per cent of cholesterin, in 
either the amorphous or the crystalline form. As above stated, it is sometimes 
pure, but more commonly it is mixed with the bile-pigment. The outer layer 
of the stone is usually harder and brownish in color. 

The Seat of Formation .—Within the liver itself calculi are occasionally 
found, but are here usually small and not abundant, and in the form of ovoid, 
greenish-black grains. 4J ar S§ majority of all calculi are formed within the 
gajpUiladder. The stones in the larger ducts have usually had their origin in 
the gall-bladder. 

Symptoms.—In a majority of the cases, gall-stones cause no symptoms. 
The gall-U^der will tolerate the presence of large numbers for an indefinite 
period o&&9b,. and post-mortem examinations show that they are present in 
25 per cent of all wqpien over sixty years of age (Naunyn). Moynihan claims 
that in most cases there are early symptoms—a sense of fulness, weight, and 
oppression in the epigastrium; a catch in the breath, a feeling of faintness 
or nausea, and a •chilliness after eating, Attacks of indigestion are common. 
I have seen two cases with obstinate attacks of urticaria. I have had many 
cases in which the most careful inquiry failed to elicit the existence of any 
symptoms prior to the attack of colic. 

The French writers have suggested a useful division, dealing with the main 
symptoms of cholelithiasis, into (1) the aseptic, mechanical accidente in .con¬ 
sequence of migration of the stone or of obstruction, either in the dnets-or in 
the intestines; (2) the septic, infectious accidents, either local (the angio- 
cholitis and cholecystitis with empyema of the gall-bladder, and the fistulas 
and abscess of the liver and infectioh of the neighboring parts) or general, 
the biliary fever and the secondary visceral lesions. 

1. Biliary Colic. —Gall-stones may become engaged in the cystic or the 
common duct without producing pain or severe symptoms. More commonly 
the passage of a stone excites the violent symptoms known as biliary colic. The 
attack sets in abruptly withy agonizing' p ain in the right hypochondriac region, 
which radiates to the shoulder, or is veiy intense in the epigastric and in the 
lower thoracic regions. It is often associated with aw igor a nd ayise jjLtern- 
perature from 102° to i$H°. The pain is usually so intense that the patient 
rolls about in agony. fJTlicre are YfiBUting&firofuse sweating, and^rreaLdepies- 
sion of Jhe circulation. There may be market^ tenderness jn the, region of the 
ljyerj which may be enlarged, and thergall-bladdcr may become palpable and 
very tender. In other cases the fever is more maTked.l.Thfl spleen is enlarge d 
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(Naunyn) and tl$ urine c ontains albumin with red blood-cospuseles. Ortner 
holds that chal&cystifiis acuta, occurring in connection with gall-stones, is a 
septic (bacterial) infection of the bile-passages. The symptoms of acute infec¬ 
tions cholecystitis and those of what we call gall-stone colic arc very similar, 
and surgeons have frequently performed cholecystotomy for the former condi¬ 
tion, believing calculi were present. In a large number bf the casesfij aundice 
occurs, but it is not a necessary symptom. Of course it does not happen (lur¬ 
ing - the passage of the stone through the cystic duct, but only when it becomes 
lodged in the common duct. The pain is due (a) to the slow progress in the 
cystic duct, in which the stone takes a rotary course owing to the arrangement 
of the Heisterian valve;'the cystic duct is poor in muscle fibres but rich in 
ne rves an d ganglia; (b) to the acute inflammation which usually accompanies 
an attack; (c) to the stretching and distention of the gall-bladder by retained 
secretions. 

Thfi attack varies in duration. It may last for It few hours, several days, 
or even a-week-or more. If the stone becomes impacted in the orifice of the 
couugon duct, the jaundice becomes intense; much more commonly it is a ' 
slight transient icterus. The attack of colic may be repeated at intervals for 
some time, but finally the stone passes and the symptoms disappear. 

Occasionally uccidents occur,/such as rupture of the duct withjfgtal peri¬ 
tonitis. ^Fatal syncope during an attack, and the occurrence of repeated con¬ 
vulsive. seizures have come under my observation. These are, however, rare 
events. If Palpitation and distress about the heart may be present, and occa¬ 
sionally a mitral murmur occurs during the paroxysm, but the cardiac condi¬ 
tions described by some writers as coming on acutely in biliary colic are possi¬ 
bly pre-existent in these patients. 

The diagnosis of acut^hepatic colic is generally easy. «The pain is in the 
upper abdominal and thoracic regions, whereas the pain in nephritic colic is 
in the lower abdomen. - L A chill, with fever, is much more frequent in biliary 
colie than in gastralgia, with which it is liable, at times, to be confounded. 
A history, of previous attacks is an important guide, and „thu .occurrence of 
jaundice, however slight, determines the diagnosis. To look for the gall-stones, 
tKeUfpols should be thoroughly mixed with water and carefully filtered through 
a narrow-meshed sieve. Pseudo-biliary colic is not infrequently met with in 
nervous women, and the diagnosis of gall-stones made. £ This nervous hepatic 
c olic m ay be periodical; the pain may bq irwjhe right side and radiating; some¬ 
times associated with other nervous phenomena, often excited by emotion, tire, 
or excesses. The liver may be tender, but there are neither icterus nor inflam¬ 
matory conditions. The combination of colic and jaundice, so distinctive of 
gall-stones, is not always present. The painsjnay be not colicky, but more 
co nstant and dragging in character. Of SO cases operated upon by ltiedel, 10 
had not had colic, only 14 presented a gall-bladder tumor, while a majority 
had not had jaundice. A remarkable xanthoma of the bile-passages has been 
found in association with hepatic colic. I have already spoken of the diagno¬ 
sis of acute cholecystitis from appendicitis and obstruction of the bowels. Re¬ 
curring attacks of pain in the region of the liver may Allow adhesions between 
the gall-bladder and adjacent parts. 

2. OBBTKDonoN of thb Cystxo Duct.—T he effects may be thus enumer¬ 

ated: ’ ‘ 
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(a) Dilatation of the gall-bladder—hydrops vesicse fclletc. In acute ob¬ 
struction the contents are bile mixed with much mucus or muco-puruleat mate¬ 
rial. In chronic obstruction the bile is replaced by. a clear fluid mucus. This 
is an important point in diagnosis, particularly as a dropmcal gall-bladder may 
‘form a very large tumor. The reaction is not always eonstant. It is ejjher 
alkaline nr neutral ; the consistence is thin and jnnenifl. ^Albumin is usually 
present. A diluted gall-bladder may reach an enormous size, and in onn. in¬ 
stance Tait found it occupying the greater part of the abdomen. In such 
cases, as is not unnatural, it has been mjgtftVl™ fnT nT> nTOTiaTI I have 

described a case in which it was attached to the right broad ligament. The 
dilated gall-bladder can usually be felt below the edg^of the liver, and in many 
instances it has a characteristic outline likq a gourd. An enlarged and relaxed 
organ may not bo palpable, and in acute cases the distention may be upward 
toward the hilus of the liver. The dilated gall-bladder usually projects directly 
downward, rarely to one side or the other, though occasionally toward the mid¬ 
dle line. It may reach below the navel, and in persons with thin walls the 
outline can be accurately defined. Eiedel has called attention to a tongue-like 
projection of the anterior margin of the right lobe in connection with enlarged 
gall-bladder. It is to be remembered that .distention of the g all-bladder may 
ocqxr wiihou.t_ jaundice; indeed, the greatest enlargement has been met with 
in .such cases. 

Gall-stone crepitus may be felt when the bladder is very full of stones and 
its walls not very tense. It is rarely well felt unless the abdominal walls arc 
much-relaxed. It may be found in patients who have never had any symptoms 
of cholelithiasis. 

*. {$) Acute cholecystitis. The simple form is common, and to it are due 
probably very many of the symptoms of the gall-stone attack. Phlegmonous 
cholecystitis is rare; only seven instances are found in the enormous statis¬ 
tics of Courvoisier. It is, however, much more common than these figures 
indicate. Perforation may occur with fatal peritonitis. 

(c) Suppurative cholecystitis, empyema of the gall-bladder, is much more 
common, and in the great majority of cases is associated with gall-stones—41 
in 55 cases (Courvoisier). There may be enormous dilatation, and over a litre 
of pus has been found. Perforation and the formation of abscesses in the 
neighborhood are not uncommon. 

(d) Calcification of the gall-bladder is commonly a termination of the 
previous condition. , There are two separate forms: incrustation of the mucosa 
with lime salts and the true infiltration of the wall with lime, the so-called 
ossification. 

(e) i Atrophy of the gall-bladder. This is by no means uncommon. The 
organ shrinks into a small fibroid mass, not larger, perhaps, than a good-sized 
pea or walnut, or even has tho form of a narrow fibrous string; more com¬ 
monly the gall-bladder tightly embraces a stone. This condition is usually 
preceded by hydrops of the bladder. 

Occasionally the gall-bladder presents diverticula, which may be cut off 
from the main portion, and usually contain calculi. 

(3) Obstruction or the Common Duct. —There may be a single stone 
tightly wedged in the duct in any part of its course, or a series of stones 
sometimes extending into both hepatic and cystic ducts, or a stone lies in 
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the diverticulum of Vater. There are three groups of cases: (a) In rare in¬ 
stances a stone tightly corks the common duct, causing permanent occlusion; 
or it may partly rest in the cystic duct, and may have caused thickening of 
the junction of the ducts; or a big stone may compress the hepatic or upper' 
part of the common duct. The jaundice is deep and enduring, and there are 
no septic features. The pains, the previous attacks of colic, aftd the absence 
of enlarged gall-bladder help to separate the condition from obstruction by 
new growths, although it can not be differentiated with certainty. The ducts 
are usually much dilated and everywhere contain a clear mucoid fluid. 

( b) Incomplete obstruction, with infective cholangitis. There may be a 
scries of stones in the common duct, a single stond which is freely movable, 
or a"stone (ball-valve stone) in the diverticulum of Vater. These conditions 
may be met with at autopsy, without the subjects having had symptoms point¬ 
ing to gall-stones; but in a majority of cases there are very characteristic 
features. 

The common duct may bo as large as the thumb; tho hepatic duct and 
its branches through the liver may bo greatly dilated, and the distention may 
be even apparent beneath the liver capsule. Great enlargement of the gall¬ 
bladder is rarer. The mucous membrane of the ducts is usually smooth and 
dear, and the contents consist of a thin, slightly turbid bile-stained mucus. 

Naunyn has given the following as the distinguishing signs of stone in 
th e comm on duct: “(1) The continuous or occasional presence of bile in 
the faeces; (2) distinct variations in the intensity of the jaundice; (3) normal 
size or only slight enlargement of the liver; (4) absence of distention of the 
gall-bladder; (5) enlargement of the spleen; (6) absence of ascites; (7) pres¬ 
ence of febrile-disturbance; and (8) duration of the jaundice for more than 
' year.” 

In connection with the ball-valve stone, which is most commonly found 
in Jhfi.diverticulum of Vater, though it may be in the common duct itself, 
there is a special symptom group: (a) Ague-like paroxysms, chills, fever, and 
sweating; the hepatic intermittent fever of Charcot; (b) jaundice of varying 
intensity, which persists for months or even years, and deepens after each par¬ 
oxysm; (c) at the time of the paroxysm, pains in the region of the liver with 
gastric disturbance. These-syiap tarns-may contin ue on a ail off, for three or. 

-of- su ppur ative cholangitis. In one of 
hepatic intermittent fever existed from 
July, 1879, until August, 1882; the patient recovered and still lives. The 
condition has lasted from eight months to three years. The rigors are 
of intense severity, and the temperature rises to 103° or 105°. The chills 
may recur daily for weeks, and preaent_a. tertian or quartan,type, so that 
they q~ often nttriHM to- malaria, with which, however, they have no con¬ 
nection. The jaundice ia. variable, and deepens after each paroxysm. The 
itching may be most intense. Pain, which is sometimes severe and colicky, 
does not always occur. There may be marked vomiting and nausea. As a 
foie there is no progressive deterioration of health. In the intervals between 
ll'-o attacks the temperature is normal. 

The clinical history and the post-mortem examinations in my cases show 
conclusively that this condition may persist for years without a trace of sup¬ 
puration within the ducts. There must, however, be an infection, such as may 


my cases the jaundice and recurring 
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exist for years in the gall-bladder, without causing suppuration. It is prob¬ 
able that the toxic symptoms develop only when a certain grade of tension 
is reached. v 

An interesting and valuable diagnostic point is the pbsence of dilatation 
.of ft 1 ” in maea of obstruction froiAtonp—Courvoiflifirl fl rul e. 

lEcklin, who hhs recently reviewed this point, finds that of 172 cases of obstruc¬ 
tion of the common duct by calculus in 34 the gall-bladder was normal, in 110 
it was contracted, and in 28 it was dilated. Of 139 cases of occlusion of the 
common duct from other causes the gall-bladder was normal in 9, shrunken 


in 9, and dilated in 121. 

(c) Incomplete obstruction, with suppurative cholangitis. When suppu¬ 
rative cholangitis exists the nuispsa is thickened, often eroded or ulcerated; 
there may be extensive suppuration in the ducts throughout the liver, and even 
empyema of the gall-bladder. Occasionally the suppuration extends beyond 
the ducts, and there is localized liver abscess, or there is perforation of the 
gall-bladder with the formation of abscess between the liver and stomach. 

Glinkally it is characterized.by a fever which may be intermittent, but 
more commonly is remittent and without prolonged intervals of appexia. 
The. jaundice is rarely so intense, nor do we see the deepening of the color 
after the paroxysms. There is u sually g reater enlargement of the liver, and 
tenderness and more definite signs of septicaemia. The cases run a shorter 
course,'an 5 recovery-never takes place. 

(4) Tub Mouk Remote Effects of Gall-stones.—( a) Biliary FistuUr. 
These are not uncommon. There may, for instance, be abnormal communica¬ 
tion between the gall-bladder and the hepatic duet or the gall-bladder and a 
cavity, in the liver itself. More rarely perforation occurs betvjecn the common 
duct and the portal vein. Of this there are at least four instances on record, 
among them the celebrated case of Ignatius Loyola. Perforation intfl.thc 
a hrlominal cavi ty is not uncommon; 119 cases exist in the literature (Cour- 
voisier), in 70 of which the rupture occurred directly into the peritoneal cav¬ 
ity; in 49 there was an encapsulated abscess. Perforation may take place 
from an intrahepatic branch or from the hepatic, common, or cystic duels 
Perforation from the gall-bladder is the most common. 

Fistulous communications between the bile-passages and the gastrointes¬ 
tinal canal are frequent. Openings into the stomach are rare. Between th< 
duodenum and bile-passages they are much more common. Courvoisier has 
collected 10 instances of communication between the ductus communis anc 


the duodenum, and 73 cases between the gall-bladder and the duodenum 
Communication with the ileum and jejunum is extremely rare. Of fistulom 
opening into the colon 39 cases are on record. These communications car 
rarely be diagnosed; they may be present without any symptoms whatever 
It is probably by ulceration into the duodenum or colon that the large gall 


stones escape. 

Occasionally the urinary passages may he opened in jo aqd the stones Jl8' 
be found, id.the bladder. Many instances are on record _of_hstnlm.hetw< ! ' 
the bile-passages and the lungs, Courvoisier has collected 24 cases, to whirl 
list J/ E. Graham has added 10, including 2 cases of his own. (Trans. « 
Assoc, of Am. Physicians, xiii.) Bile may be coughed up with the expw 
toration, sometimes in considerable quantities. 
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O f . all .fis tulous . comm unications the external or cutaneous is the most com¬ 
mon. Courvoisicr’s statistics number 184 cases, in 50 per cent of which the 
perforation took placf in the right hypochondrimn; in 29 per cent in the 
region of the navel. The number of stones discharged varied from one or* 
two to many hundreds. i%tecovery took place in 18 cases; some'with, some 
without operation. 

(6) Obstruction of the Bowel by Qall-stones. —Reference has already Ihhui 
made to this; its frequency appears from the fact that of 295 cases of obstruc¬ 
tion, occurring during eight years, analyzed by Fitz, 22 were by gall-stone, 
(jourvoisier’s statistics give a total number of 181 cases, in (i of which the 
calculi had a peculiar situation, as in a diverticulum or in the appendix. Of 
the remaining 125 eases, in 70 the stone was spontaneously passed, usually 
with severe symptoms. The post-mortem reports show that in some of these 
cases even very large stones have passed per vinrn nalnralcm, as the gall-duct 
has been enormously distended, its orifice admitting the finger freely. This, 
however, is extremely rare. The stones have been found most commonly in 
the ileum. 


Treatment of Gall-stones and their Effects. —In an attack of binary colic 
the patient should be kept under morphia, given hypodermically, in quarter- 
grain doses. In an agonizing paroxysm it is well to give a win If or two of chlo¬ 
roform until the morphia has had time to act. Great relief is experienced 
from the hot bath and from fomentations in the region of the liver. The 
patient should be given laxatives and should drink copiously of alkalino 
miners^waters. Olive oil has proved useless in my hands. When taken in 
large quantities, fatty concretions arc passed with the stools, which have been 
regarded as calculi; and concretions due to eating pears have been also mis¬ 
taken, particularly when associated with colic attacks. Since the days of 
Durande, whose mixture of ether and turpentine is still largely used in France, 
various remedies have been advised to dissolve the stones within the gall-blad¬ 


der, none of which are efficacious. 

The diet should be regulated, the patient fili&ukl take regular exercise and 
avoid, as much as possible, the starchy and saccharine foods. The soda salts 
recommended by Prout are believed to prevent the concentration of the bile 
and the formation of gall-stones. Either the sulphate or the phosphate may 
he taken in doses of from 1 to 2 drachms daily. For the intolerable itching, 
McCall Anderson’s dusting powder may be used: starch, an ounce; camphor, 
adrachm and a half; and oxide of zinc, half an ounce. Some of this should- 
he finely dusted over the skin with a powder-puff. Powdering with starch, 
strong alkaline baths (hot), pilocarpin hypodermically (gr. 5-5), and anti- 
pyrin (gr. viij), may be tried. Ichtliyol and lanolin ointment sometimes gives 
relief. 


Exploratory puncture, as practised by the elder Pepper, in 1857, in a case of 
p mpyema of the gall-bladder, and by Bartholow in 1878 is not now often done. 
Aspiration is usually a safe procedure, though a fatal result has followed. 

The surgical treatment of gall-stones has of late years made rapid prog¬ 
ress. The operation of cholecystotomy, or opening the gall-bladder and remov¬ 
ing the stones, which was advised by Sims, has been remarkably successful. 
The removal of the gall-bladder, cholecystectomy, has also been practised with 
success. The iurtj pfltjnng far nparnticn arc: (a) Repeated attacks of gall-stone 
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colic. The operation is now attended with such slight risk that the patient 
is much safer in the hands of a surgeon than when left to Nature, with the 
feeble assistance of drugs and mineral waters. (6) The presence of a, dis¬ 
tended gall-bladder, associated with attacks of pain or with fever, (c) When 
a gall-stone is permanently lodged in the common duct, and the group of 
symptoms above described are present, the question, then, of advising opera-' 
tion depends largely upon the personal methods and success of the surgeon 
%ho is available. 

In 1,000 consecutive operations for gall-stone disease the brothers Mayo, 
of Rochester, Minn., had 50 deaths, 5 per cent. In 073 cases of cholecystot- 
omy the mortality was only 2.4 per cent. In 186 cholecystectomies the mor¬ 
tality was 4.3 per cent. In 137 operations for stone in the common duct the 
mortality was 11 per cent. 

vn. THE CIRRHOSES OF THE LIVER. ’ 

General Considerations. —The many forms of cirrhosos of the liver have 
one feature in common—an increase in the connective tissue of the organ. 
In fact, we use the term cirrhosis (by which Lacnnec characterized the tawny, 
yellow color of the common atrophic form) to indicate similar changes in 
other organs. 

The cirrlioses may be classified, etiologically, according to the supposed 
causation; anatomically, according to the structure primarily involved; or 
clinically, according to certain special symptoms. 

Etiological Classification. —1. Toxic Cirrhosis.-* ^Alcohol is the ehiei; cause 
of cirrhosis of the liver. Other poisons, such asrlead and the toxic products 
of faulty metabolism in- gout,(diabetes^ rickets, and^indigestion, play a minor 
role. 

2. Infectious Cirrhoses. —With many of the (specific fevers necrotic 
changes occur in the liver which, when wide-spread, may be followed by cirrho¬ 
sis. Possibly the hypertrophic cirrhosis of Hanot and other forms met with 
in early life are due to infection, i The malarial cirrhosis is a well-recognized 
variety. ;jThe syphilitie poison produces a very characteristic form. 

3. Cirrhosis from chronic congestion of the blood-vessels in heart-disease 
—the cardiac liver. 

4. Cirtkasis from chronic obstruction of the bile-duds, a form of very 
slight clinical interest. In anthracoais the carbon pigment may reach the liver 
in large quantities and be deposited in the connective tissue about the portal 
canal, leading to cirrhosis (Welch). 

Anatomical Classification. —1, Vascular cirrhoses, in which the new 
growth of connective tissue has its starting point about the finer branches of 
the portal or hepatic veins. 

2. Biliaryt cirrhoses, in which the process is supposed to begin about the 
finer bile-ducts, as in the hypertrophic cirrhosis of Hanot and in the form from 
obstruction of the larger ducts. 

3. Capsular cirrhoses, a perihepatitis leading to great thickening of the cap¬ 
sule and reduction in the volume of the liver. 

Clinical Clanilloation.—For practical purposes we may recognize the fol¬ 
lowing varieties of cirrhosis of the liver: 
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L -The alcoholic cirrhosia_Qi Laennec, including with tliis the fatty cir¬ 
rhotic liver. 

. 2. The hypertrophic cirrhosis of Hanot. 

8. Syphilitic cirrhosis. 

4. Capsular cirrhosis—chronic’perihepatitis. 

Other forms, of slight clinical interest, are considered elsewhere under dia¬ 
betes, malaria, tuberculosis, and heart-disease. The cirrhosis from malaria, 
upon which the French writers lay so much stress (one describes thirteen vari-, 
etiesl), is excessively rare. In our large experience with malaria during the 
past fifteen years not a single case of advanced cirrhosis due to this cause has 
been seen in the wards or autopsy-room of the Johns Hopkins Hospital. 

1. Alcoholk; Cirrhosis. 

Etiology.—The disease occurs'most frequently in middle-aged males who 
have been addicted to drink. Whisky, gin, and‘brandy are more |»tcnt to 
cause cirrhosis than beer. It is jnore common in countries in which strong 
spirits are used than in those in which malt liquors arc taken. Among 1,000 
autopsies in my colleague Welch’s department of the Johns Hopkins Hospital 
there were 00 cases of small atrophic liver, and 8 eases of the fatly cirrhotic 
organ. Lancereaux claims that the ulu.ordinaire of France is a common cause 
of cirrhosis. Of 210 cases, excess in wine alone was present in OS cases. \ llo 
thinks it is4he sulphate of potash in the plaster of Paris used to give the 
“ dry ” flavor which damages the liver. 

Cirrhosis of the liver in young children is not very rare, rainier Howard 
collected 63 cases, to which Hatfield added 93 and Musser 529. In a certain 
number of the cases there is an alcoholic history, in others syphilis has been 
present, while a third group, due to the poisons of the infectious diseases, 
jmbraces a certain number of the cases of Hanot’s hypertrophic cirrhosis. 

Morbid Anatomy.—Practically on the post-mortem table we see alcoholic 
nrrhosis in two well-characterized forms: 

i The Atbophic Cirrhosis of Laennec. —The organ is greatly reduced in 
size and may be deformed. The weight is sometimes not more than a pound 
or a pound and a half. It presents numerous granulations on the surface; 
is firm, hard, and cuts with "great resistance. The substance is seen to bo 
j made up of greenish-yellow islands, surrounded by grayish-white connective 
tissue. W. G. MacCallum has shown that regenerative changes in the cells 
are almost constantly present. This yellow appearance of the liver induced 
Laennec to give to the condition the name of cirrhosis. Apart from the fatty 
liver there may be enlargement as pointed out by Foxwell and Kolleston. 

•?_ The Fatty Cirrhotic Liver. —Even in the atrophic form the fat is in¬ 
creased, but in typical examples of this variety the organ is not reduced in 
size, but ia enlarged, smooth or very slightly granular, amende, yellowish-white 
•n color, and resembles an ordinary fatty liver. It is, however, film, cuts, with 
resistance, and microscopically shows a great increase in the connective tissue. 
This form occurs most frequently in beer-drinkers. ^ 

The two essential elements in cirrhosis are destruction of liver-cells and 
obstruction to-the portal circulation. 

In an autopsy on a case of atrophic cirrhosis the peritonamm is usually 
found to contain a large quantity of fluid, the membrane is opaque, and there 
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i chronic catarrh of tlie stomach and of the small intestines. The sple en is 
nlarged, in part, at least, from the chronic congestion, possibly due in part 
)a“ vital reaction,” to a toxic influence (Parkes Weber)., Thejj&ncreas fre- 
uently shows chronic interstitial changes. ■' The kidneys are sometimes cir- 
hotic, the bases of the lungs may be much compressed by the ascitic fluid, the 
leart often shows marked degeneration, and arterio-sclerosis is usually present, 
^remarkable feature is the association of acute tuberculosis with cirrhosis, 
n seven cases of my series the patients died with either acute tuberculous peri- 
onitis or acute tuberculous pleurisy. Eolleston has found that tuberculosis 
vas present irUK per cent of 706 fatal cases of cirrhosis. Peritoneal tuber- 
:ulosis was found in 9 per cent of a series of 584 cases. 

The compensatory circulation is usually readily demonstrated. It is car¬ 
ded out by the following set of vessels: (1) The accessory.portal system of 
jSanucv . of which important branches pass in the round and suspensory lign- 
nents and unite with the epigastric and mammary systems. Tbeso vessels 
ire numerous and small. Occasionally a large single vein, which may attain 
he size of the little linger, passes from the hilus of the liver, follows the round 
ligament, and joins the epigastric veins at the navel. Although this has the 
aosition of the umbilical vein, it is usually, as Sappcy showed, a para-nmlnl- 
ical vein—that is, an enlarged vein by the side of the obliterated umbilical 
vessel. There may be produced about the navel a large bunch of varices, the 
io-called e ^ppt. lyfednsm . Other branches of this system occur in the gastro¬ 
epiploic omentum, about the gall-bladder, and, most important of all, in the 
suspensory ligament. Those latter form large branches, which anastomose 
freely, with the diaphragmatic veins, and so unite with the vena azygos. (2) 
By the anastomosis between the oesophageal and gastric veins. The veins at 
the lower end of the oesophagus may be enormously enlarged, producing varices 
which project on the mucous membrane. (3) The communications between 
the hajmorrhoidal and the inferior mesenteric veins. The freedom of com- 
mtinication in this direction is very variable, and in some instances the ha*m- 
orrhoidal veins are not much enlarged. (4) Th e vein |.of Baizius, which unite 
the'jadicles of the portal branches in the intestines and mesentery with the 
jfflOTior vena cava and its branches. To this system belong the whole group 
of retroperitoneal veins, which are in most instances enormously enlarged, 
particularly about the kidneys, and which serve to carry off a considerable pro¬ 
portion of the portal blood. 

Symptoms. —The most extreme grade of atrophic cirrhosis may exist with¬ 
out symptoms. So long as the compensatory circulation is maintained the 
patient may suffer little or no inconvenience. The remarkable efficiency of 
this collateral circulation is well seen in those rare instances of permanent 
bliteration of the portal vein. The symptoms may be divided into two group' 
-obstructive and toxic. 

OBSXBtiCTiVE.-f.The overfilling of the blood-vessels of the stomach anc 
itestine lead to chronic catarrh, and the patients suffer with nausea and vom 
ing, particularly in the morning ^the tongue is furred and-thee,bowels .m 
•regular. ^Haemorrhage from the stomach may be an early Bymptom; it >' 
ften profuse and liable to recur. It seldom proves fatal. The amount vein 
ted may be remarkable, as in a case already referred tp, in which ten pound 
/■ere ejected in seven days. Following the b^ patem ests t fneltep a js comm 011 
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bnt haemorrhages from the bowels may occur for several years without lurina- 
temesls. The bleeding very often comes from the (esophageal varices already 
described (p. 469). & Very frequently cpistuxis occurs.) Enlargement of t lie 
spleen may, as Parkcs Weber suggests, be due to a toxemia. The organ can 
usually be felt. Evidences of the establishment of the collateral circulation 
are seen ih the enlarged epigastric and mammary veins, more rarely in the 
prcsence_ of the caput Medusae and in the development of haemorrhoids. The 
distended venules in the lower thoracic zone along the line of attachment 
of the diaphragm are not specially marked in cirrhosis, v The most striking 
feature of failure in the compensatory circulation is ascites, the effusion of 
serous fluid into the peritoneal cavity, which may appear suddenly. The 
conditions under which this occurs are still obscure. In some cases it is 
due more to chronic peritonitis than to the cirrhosis. The abdomen gradu¬ 
ally distends, may reach a large size, and contain as much as 15 or 20 litres. 
(Edema of the feet may precede or develop with the ascites. The dropsy is 
rarely' general. 

(•Jaundice is usually slight, and was present in 107 of 293 cases of cirrhosis 
•ollected by Rolleston. The akin has frequently a sallow, slightly ietcroid 
int. a The urine is often reduced in amount, contains urates in abundance, 
often a slight amount of albumin, and, if jaundice is intense, tube-casts. The 
disease may be afebrile throughout, but in many cases, as shown by Oarring- 
ton, there is slight fever, from 100° to 102.5°. 

Ii Examination at any early stage of the disease may show an enlarged and 
painful liver. Dreschfeld, Fox well, and Rolleston have of late years called 
particular attention to the fact that in very many of the cases of alcoholic cir¬ 
rhosis the organ is “enlarged at all stages of the disease, and that whether 
enlarged or contracted the clinical symptoms and course are much the. same ” 
(Foxwell). /jThe patient may first come under observation for dyspepsia, 
liamatemesis, slight jaundice, or nervous symptoms. Later in the disease, 
the patient has an unmistakablWfhepatie facies; he is,thin, the/eyes are sunken, 
tlie l< conjunetiva3 watery, the nose and cheeks show'distemled venules, and the 
complexion is muddy or. ietcroid. On the enlarged abdomen the vessels are 
distended, and a bunch of dilated veins may surround the navel. Nievi of a 
remarkable character may appear on the Bkin, either localized stellate varices— 
spider angiomata—usually on the face, neck, and back, and also “ mat ” aa?vi, 
as I have called them—areas of skin of a reddish or purplish color due to the 
uniform distention of small venules. When much fluid is in the peritonteum 
it is impossible to make a satisfactory examination, hut after withdrawal the 
area of liver dulness is found to be diminished, particularly in the middle 
line, and on deep pressure the edge of the liver can be detected, and occa¬ 
sionally the hard, firm, and even granular surface. The spleen can he felt 
111 the left hypochondriac region. Examination of the anus may reveal the 
presence of haemorrhoids. 

Toxio Symptoms. —At any stage of atrophic cirrhosis the patient may 
have cerebral symptoms, either a noisy, joyous delirium, or stupor, coma, or 
e 'en convulsions. The condition is not infrequently mistaken for uremia. 
1 lie nature of the toxic agent is not yet settled. Without jaundice, and not 
attributable to cholaemia, the symptoms may come on in hospital when til* 
patient has not had alcohol for weeks. 




560 


DISEASES OF THE DIGESTIVE SYSTEM. 


The fatty cirrhotic liver may produce symptoms similar to those of the 
atrophic form, but more frequently it is latent and is found accidentally m 
topers who have died from various diseases. The greater number of the cases 
clinically diagnosed as cirrhosis with enlargement come in this division. 

Diagnosis.—With ascites, a well-marked history of alcoholism, the hepatic 
facies, and hemorrhage from the stomach or bowels, the diagnosis is raHj 
doubtful. If, after withdrawal of the fluid, the spleen is fcftmd to be n- 
larged and the liver either not palpable or, if it is enlarged, hard and re, u- 
lar, the probabilities in favor of cirrhosis are very great. In the early stage 
of the disease, when the liver is increased in size, it may be impossible to n 
whether it is a cirrhotic or a fatty liver. The differential diagnosis bet\w-n 
common and syphilitic cirrhosis can sometimes be made. ■ A marked hi Virv 
of syphilis or the existence of other syphilitic lesions, with great irregularity 
in the surface or at the edge of the liver, arc the points in favor of the latter 
Thrombosis or obliteration of the portal vein can rarely be differentiated, h: 
a case of fibroid transformation of the portal vein which came under my 
observation, the collateral circulation had been established for years, and the 
symptoms were simply those of extreme portal obstruction, such as occur ir 
cirrhosis. Thrombosis of the portal vein may occur in cirrhosis and be char 
aeterized by a rapidly developing ascites. 

Prognosis.—The prognosis is bad. When the collateral circulation is full; 
established the patient may have no symptoms whatever. Three cases o 
advanced atrophic cirrhosis have died under my observation of other alfcc 
tions without presenting during life any symptoms pointing to disease of (In 
liver. There'are instances, too, of enlargement of the liver, slight jaundice 
cerebral symptoms, and even haematemesis, in which the liver becomes reduce* 
in size, the symptoms disappear, and the patient may live' in comparative com 
fort for many years. There are cases, too, possibly syphilitic, in which, afte 
one or two tappings, the symptoms have disappeared and the patients hav 
apparently recovered. Ascites is a very serious event, especially if due to th 
cirrhosis and not to an associated peritonitis. Of-34 cases with*ascites 10 die* 
before tapping was necessary; 14 were tapped, and the average duration o 
life after the swelling was first noticed was only eight weeks; of 10 cases th 
diagnosis was wrong in 4, and in the remaining 6, who were tapped oftenc 
than once, chronic peritonitis and perihepatitis were present (Hale White). 

II. Hypebtbopiiic Cibbhosis (Hanot). 

This well-characterized form was first described by Requin in 1846, b» 
our accurate knowledge of the condition dates from the work of the lament© 
Ilftnot (1875), whose name in France it bears— maladie de Hanot. 

Cirrhosis with enlargement occurs in the early stage of atrophic cirrhosis 
there is an enlarged fatty and cirrhotic liver of alcoholics, a pigmentary fori 
in diabetes has been described, and in association with syphilis the organ ’ 
often very large. The hypertrophic cirrhosis of Hanot is easily distinguish® 
from these forms. 

Etiology.—Males are more often affecjfd than females—in 22 of Schacl 
mann’s 26 cases. The subjects are young; some of ftu> iu /.hflflrpri prol 
ably belong to this form. Of four recent cases under my care the ages wei 
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Isom twenty to thirty-five. Two were brothers. Alcohol plays a minor pari. 
]fdt one of the four cases referred to had lieen a heavy drinker. The absence 
of jll known etiological factors is a remarkable feature in a majority of the 
eases. 

Morbid Anatomy.—The organ is enlarged, weighing from 2,000 to 1,000 
grammes. The form is maintained, the surface is smooth, or presents small 
.c-amilationsj'the color in advanced cases is of a dark olive green; the eon- 
si; .once is greatly increased. The section is uniform, greenish-yellow in color, 
nut the liver nodules may be seen separated by connective tissue. The liile- 
>,-usages present nothing abnormal. In a ease without much jaundice e\- 
p,oratory operation showed a very large red organ, with a slightly roughened 
suitree. Microscopically the following characteristics are described by French 
writers; The cirrhosis is mono- or multilobular, with a connective tissue rich 
in round cells. The bile-vessels are the seat of an angioeholitis, catarrhal and 
productive, and there isun uvtraordinary development of new biliary eanuliculi. 
The liver-cells are neither fatty nor pigmented, and may be increased in size 
and show karyokinutic figures. From the supposed origin about the bile- 
vessels it has been culled biliary cirrhosis, but the histological details have not 
yet been worked out fully, and the separation of this as a distinct form should, 
for the present at least, rest upon clinical rather than anatomical grounds. 
The spleen is greatly enlarged and may weigh <>00 or more grammes. 

Symptoms.—Hanot’s hypertrophic cirrhosis presents the following very 
characteristic group of symptoms. As previously stated, the eases occur in 
young persons; there is not, as a rule, an alcoholic history, and males are 
usually affected: (a) A remarkably chronic course of from four to siv, or 
even ten years. (ii) Jaundice, usually slight, often not more than a lemon 
tint, or a tinging of the conjunctivie. At any time during the course an icterus 
gravis, with high fevor and delirium, may develop. There is bile in the urine; 
the stools are not clay-colored as in obstructive jaundice, but may be very 
dark and “bilious.” (c) Attacks.of pain in the region of the liver, which 
may be severe and associated with nausea and vomiting. The pain may lie 
slight and dragging, and in some eases is not at all a prominent symptom. 
The jaundice may deepen after attacks of pain. (</) Enlarged liver. A ful¬ 
ness in the upper abdominal zone may be the first complaint. On inspection 
the enlargement may be very marked. In one of my cases the left lobe was 
unusually prominent and stood out almost like a tumor. An exploratory oper¬ 
ation showed only an enlarged, smooth organ without adhesions. On palpa¬ 
tion the hypertrophy is uniform, the consistence is increased, and the edge 
distinct and hard. The gall-bladder is not enlarged. The vertical flatness is 
much increased and may extend from the sixth rib to the le.el of the navel, 
(e) The spleen is enlarged, easily palpable, and very hard. ([) Certain nega-; 
tive fe gtiirfig are of moment—the usual absence of ascites and of dilatation 
of the .subcutaneous veins of the abdomen. Among other symptoms may be 
mentioned haemorrhages. One of my cases had bleeding at the gums for a 
year; another had had for years most remarkable attacks of purpura with 
urticaria. Pruritus, xanthoma, lichen, and telangiectasis may lie present in 
the skin. In one of my eftsos frtm skin heeame vervJironzed, almost as deeply 
»s in Addison’s disease. Slight fever may be present, which increases during 
he crises of pain. There may be a marked leucocytosis. A curious attitude 
87 
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of tho body has boon seen, in which the right shoulder and right side loot 
dragged down. The patients die with the symptoms of icterus gjtfmJxom 
hnsuoibage, f rom an intercurrcnt infection, or j w -a p rofon a d a naha x i a. Cer¬ 
tain of the cases of cirrhosis" of '{he Tiver in children are of this type; the 
enlargement of the spleen may be very pronounced. 

ft 

III. Syphilitic Cihbhosis. 

This has already been considered in the section on syphilis (p. 275). I 
refer to it again to emphasize (1) its frequency; (2) tho great importance of 
its differentiation from the alcoholic form; (3) its curability in many cases; 
and (4) the tumor formations in connection with it. 

IV. Capsular Cirrhosis—Perihepatitis. 

Local capsulitis is common in many conditions of the liver. The form 
of disease here described is characterized by an enormous thickening of the 
entire capsule, with great contraction of the liver, but not necessarily with spe¬ 
cial increase in the connective tissue of the organ itself. Our chief knowledge 
of the disease we owe to the Guy’s Hospital physicians, particularly to Hilton 
Pagge and to Hale White, who has collect^ from the records 22 cases. The 
liver substance itself was “ never markedly cirrhotic; its tissue was nearly 
always soft.” Chronic capsulitis of the spleen and a chronic proliferative peri¬ 
tonitis are almost invariably present. In 19 of the 22 cases the kidneys were 
granular. Hale White regards it as a sequel of interstitial nephfitis. The 
youngest case in his series was twenty-nine. The symptoms are those of 
trophic cirrhosis—ascites, often recurring and requiring many tappings, 
taundice is not often present. . I have met with two groups of eases—the one 
n adults usually with ascites and regarded as ordinary cirrhosis. I have 
lever made a diagnosis in such a case/ Signs of interstitial nephriti^. recur¬ 
ring ascites, amkiabsenco of jaundice are regarded by Hale White as im¬ 
portant diagnostic points. / In the second- group of. cases the perihepatitis, 
perisplenitis, and proliferative peritonitis are associated with adherent pericar¬ 
dium and chronic mediastinitis. In one such case the diagnosis of capsular 
hepatitis was very clear, as the liver could be grasped in the hand and formal 
a rounded, smooth organ resembling the spleen. The child was tapped 121 
times (Archives of Ptediatrics, 1890). 

Treatment of the Cirrhoses. —The portal function of the liver may be’put 
out of action without much damage to the body. There may be an extreme 
grade of cirrhotic atrophy without symptoms; the portal vein may be obliter¬ 
ated, or, experimentally the portal vein may be anastomosed with the cava 
So long as there is an active compensatory circulation a patient withatroplm 
cirrhosis may remain well. In the hypertrophic form toxaamia is the spccis 1 
danger. In the hypertrophic cirrhosis wo have no means of arresting the prog 
rcss of the disease. In the alcoholic form it is too late, as a rule, to do inm'l 
after symptoms have occurred. In a few cases an attack of iattadice <> 
hsematemesis may prove the salvation of the patient, who may aftSrard tut 
to a temperate life and a bland diet. An occasional course of potassium iodiil 
may be given. With the advent of ascites the critical stage is reached. A dr 
diet, without salt, and free purgation may relieve a small exudate, rfcrely 
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large one, and it is best to tap early, or to advise- T a WWp e n Mioa. In the 
^ghillfcto cirrhosis much more can be done, and a majority of the cases of cure 
;i(Rer .ascites are of this variety. Iodide of potassium in moderate doses, 1£ 
to 30 drops of the saturated solution, and the Addison pill save a number of’ 
casea- even after repeated tapping. The diagnosis may be reached only after 
removal of the fluid, but in every case with a history of syphiliij or with irreg¬ 
ularity of the liver this treatment should lie tried. 

Surgical Treatment. —(a) Tapping. —When the ascites increases it is 
better to tap early. As Hale White remarks, a case of cirrhosis of the liver 
which is tapped rarely recovers, but there are instances in which early and 
repeated paracentesis is followed by cure. Accidents are rare; lnemorrhage 
occasionally follows; acute peritonitis; erysipelas at the point of puncture; col¬ 
lapse during the operation, to guard against which Mead advised the use of the 
abdominal binder. Continuous drainage with Southey's tubes is not often 
practicable and has no special advantages, (b) Laparotomy, with complete 
removal of the fluid, and freshening or rubbing the peritonea] surfaces, to 
stimulate the formation of adhesions, (c) Omentopexy, the stitching of the 
omentum to the abdominal wall, and the establishment of collateral circula¬ 
tion in this way between the portal and the systemic vessels. This operation 
is sometimes very successful, and may be recommended. In 2a t cases there 
were 84 deaths and 129 recoveries; 11 cases doubtful. Among the 129 suc¬ 
cessful cases, in 25 the ascites recurred; 70 appeared to have completely recov¬ 
ered. ( d) Fistula of Eck. The porto-caval anastomosis has been performed 
once in man in cirrhosis of the liver by Widal (La Semainc Medicate, 1903). 
The patient lived for three months. 

vm. ABSCESS OF THE LIVER. 

Etiology. —Suppuration within the liver, cither in the parenchyma or in 
he blood or bile passages, occurs under the following conditions: 

(1) The tropical abscess, also called the solitary, commonly follows aimchic 
lysentery. It frequently, occurs among Europeans in India, particularly those 
vho drink alcohol freely and are exposed to great heat. The relation of this 
orm of abscess to dysentery is still under discussion, and Anglo-Indian prac- 
itioners are by no means unanimous on the subject. Certainly eases may 
iccur without a history of previous dysentery, and there have been fatal cases 
vithout any affection of the large bowel. In the United States the large soli- 
ary abscess is not very infrequent. The relation of this form of abscess to 
be Amoeba dysentence has been considered. 

(2) Traumatism is an occasional cause. The injury is generally in the 
epatic region. Two instances of it have come under my notice in brakemen 
'ho were injured while coupling cars. Injury to the head is not infrequently 
allowed by liver abscess. 

(3) Embolic or pycemic abscesses are the most'numerous, occurring in a 
eneral napmia or following foci of suppuration in the territory of the portal 
■ssels. ^Hie infective agents may reach )[ir liver ^through the, hepatic artery, 

’ m those cases in which the original focus of infection is in the area of the 
'stemic circulation; though it may happen occasionally that the infective 
, r ent. Instead of passing through the lungs, reaches the liver thfough-the- i n fo» - 
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ri or vena cava and the h epatic veins. A remarkable instance of multiple 
abscesses of arterial origin was afforded by the case of aneurism of the hepatic 
artery reported by Eoss and myself. Infection through the portal vein is 
mfleh more common. It results from dysentery and other ulcerative affections 
of the bowels, appendicitis, occasionally after typhoid fever, in rectal affec¬ 
tions, and in abscesses in the pelvis. In these cases the abscesses are multiple 
and, as a rule, within the branches of the portal vein—suppurative pylephle¬ 
bitis. 

(4) A not uncommon cause of suppuration is inflammation of the bile- 
passages caused by gall-stones, more rarely by parasites—suppurative cho¬ 
langitis. 

In some instances of tuberculosis of the liver the affection is chiefly of 
the bile-ducts, with the formation of multiple tuberculous abscesses containing 
a bile-stained pus. 

(5) Foreign bodies and parasites. In rare instances foreign bodies, such 
as a needle, may pass from the stomach or gullet, lodge in the liver, and 
excite an abscess, or, as in several instances which have been reported, a for¬ 
eign body, such as a needle or a fish-bone, has perforated a branch or the por¬ 
tal vein itself and induced pylephlebitis. Echinococcus cysts frequently cau-e 
suppuration, the penetration of round worms into the liver less commonh, 
and most rarely of all the liver-fluke. 

Morbid Anatomy.— (a) Of the Solitary or Tropical Abscess.—'T his 
has been described under amoebic dysentery (p. 4). 

(6) Of Septic and Pyasmio Abscesses.— These are usually multiple, 
though occasionally, following injury, there may be a large solitary collection 
of pus. 

In suppurative pylephlebitis the liver is uniformly enlarged. The cap¬ 
sule may be smooth and the external surface of the organ of normal appearance. 
In other instances, numerous yellowish-white points appear beneath the cap¬ 
sule. On section there are isolated pockets of pus, either having a round out¬ 
line or in some places distinctly dendritic, and from these the pus may he 
squeezed. They look like small, solitary abscesses, but, on probing, are found 
to communicate with the portal vein and to represent its branches, distended 
and suppurating. The entire portal system within the liver may be involved: 
sometimes territories are cut off by thrombi. The suppuration may extend mb 
the main branch or even into the mesenteric and gastric veins. The pus maj 
be fetid and is often bile-stained; it may, however, be thick, tenacious, and 
laudable. In suppurative cholangitis there is usually obstruction by gall 
stones, the ducts are greatly distended, the gall-bladder enlarged and full <d 
pus, and the branches within the liver arc extremely distended, so that oi 
section there is an appearance not unlike that described in pylephlebitis. 

Suppuration about the echinococcus cysts may be very extensive, form in: 
enormous abscesses, the characters of which are at once recognized by the rein 
nants of the cysts. 

Symptoms, —(a) Of the Large Solitary Abscess.—T he abscess may i" 
latent and run a course without definite symptoms; death may occur slid 
denly from rupture. 

Fever, pain, enlargement of the liver, and a septic condition are the impel 
tant symptoms of hepatic abscess. The temperature is elevated at the out*- 
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and is pf an intermittent or septic type. It is irregular, and may remain 
normal or aven subnormal for a few days; then the patient has a rigor and 
imperature rises to 103° or higher. Owing to this intermittent character 
6 fever the disease is often mistaken for malaria. The fever may rise 
afternoon without a rigor. Profuse sweating is common, particularly 
' the patient falls asleep. In chrome eases there may he little or no 
'fever. One of my patients, with a liver abscess which had perforated the lung, 
coughed. pus after his temperature had been normal for weeks. The pain 
is variable, and is usually referred to the hack or shoulder; or there is a dull 
aching sensation in the right hypochondria in. When turned on (lie left side, 
the patient often complains of a heavy, dragging sensation, so that he usually 
prefers to lie on the right side; at least, this has been the case in a majority of 
the instances which have come under my observation. Pain on pressure over 
the liver is usually present, particularly on deep pressure at the costal margin 
in the nipple line. 

The enlargement of the liver is most marked in the right lolie, and, as 
the abscess cavity is usually situated more toward the upper than the under 
surface, the increase in volume is upward and to the right, not downward, ns 
in cancer and the other affections producing enlargement. Percussion in the 
mid-sternal and parasternal lines may show a normal limit. At the nipple- 
line the curve of liver d ulness begins to rise, and in the in id-axillary it may 
reach the fifth rib, while behind, near the spine, the area of dulness may he 
almost on a level with the angle of the scapula. Of course there are instances 
in which this characteristic feature is not present, as when the abscess occu¬ 
pies the left lobe. The enlargement of the liver may be so great as to cause 
bulging of the right side, and the edge may project, a hand’s-hreadlh or more 
below the costal margin. In such instances the snrfaee is smooth. Palpation 
is painful, and there inav he fremitus on deep inspiration. In some instances 
fluctuation may be detected. Adhesions may form to the abdominal wall and 
ho abscess may point below the margin of the ribs, or even in the epigastric 
■egion. In many eases the appearance of the patient is suggestive. The skin 
las a sallow, slightly ietcroid tint, the face is pale, the complexion muddy, the 
•onjunctivie arc infiltrated, and often slightly bile-tinged. There is in the 
facies and in the general appearance of the patient a strong suggestion of the 
existence of abscess. There is no internal affection associated witli suppura¬ 
tion which gives, I tliink, just the same, hue as certain instances of abscess of 
the liver. Marked jaundice is rare. Diarrhma may he present and may give 
mi important clew to the nature of the case, particularly if anuchin are found 
in the stools. Constipation may oeeur. 

Perforation of the lung occurred in 9 of the 27 eases in my series. The 
symptoms are most characteristic. The extension may occur through the dia¬ 
phragm, without actual rupture, and with the production of a purulent pleu¬ 
risy and invasion of the lung. With cough of an aggravated and convulsive 
character, there are signs of involvement at the base of the right lung, defective 
resonance, feeble-tubular breathing, and increase in the tactile fremitus; but 
the most characteristic feature is the presence of a reddish-brown expectoration 
of a brick -dust col or, resembling anghovy sauce. This, which was noted origi¬ 
nally by Budd, was present in our cases, and in addition Reese and I*fleur 
found the amoeba; coli identical with those which exist in the liver abscess and 

9 • 
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in the stools. They are present in variable numbers and display active amir, 
boid movements. The brownish tint of the expectoration is due to blow I- 
pigment and blood-corpuscles, and there may be orange-red crystals of hamia- 
toidin. 

The abscess may perforate externally, as mentioned already, or into flu 
stomach or boVel; occasionally into the pericardium. The duration of this 
form is very variable. It may run its course and prove fatal in six or eight 
weeks or may persist for several years. 

The prognosis is serious, as the mortality is more than 50 per cent. The 
death-rate has been lowered of late years, owing to the great fearlessness with 
which the surgeons now attack these cases. 

(b) Op the Pyemic Abscess and Suitubative Pylephlebitis.— Clin¬ 
ically these conditions can not be separated. Occurring in a general pyaunia. 
no special features may be added to the case. When thore is suppuration 
within the portal vein the liver is uniformly enlarged and tender, though 
pain may not be a marked feature. There is an irregular, septic fever, ami 
the complexion is -muddy, sometimes distinctly -icteroid. The features an 
indeed those of pyaemia, plus a slight icteroid tinge, and an enlarged ami 
painful liver. The latter features alone are peculiar. The sweats, chills, pros¬ 
tration, and fever have nothing distinctive. 

Diagnosis.—Abscess of the liver may be confounded with intermittent 
fever, a common mistake injpialariaLiegions. i Practically an intermittent 
fever which resistsjtjlUBffie, is not malarial. tLaveran’s organisms are also 
absent from the blood. When the abscess bursts into the pleura a right-sided 
I em pyema is produced and perforation of the lung usually follows. When 
:^he liver abscess has been latent and dysenteric symptoms have not been 
marked, the condition may be considered ffimpy ema or abscess of the lung, 
fn such cases the) anchovy-sauce-like color of the pus and thotprescncc <>1 
the amoebae will enable one 'fo in&'ke a definite diagnosis. -Perforation exter¬ 
nally is readily recognized, and yet in an abscess cavity in the epigastric region 
it may be difficult to say whether it has proceeded from the liver or is in the 
abdominal wall. When the abscess is large, and the adhesions are so firm 
that the liver does not descend during inspiration, the exploratory needle doe? 
not make an up-and-down movement during aspiration. The diagnosis ol 
(Sggpufsitmg echinococcus cyst is rarely possible, except in Australia and Ice¬ 
land, where hydatids are so common. 

Perhaps the most important affection from which suppuration within tin 
liver is to be separated is thejjnierndttent hepatic fever associated with gall¬ 
stones. Of the cases reported a majority have been considered due to suppu¬ 
ration, and in two of my cases the liver had been repeatedly aspirated. Post¬ 
mortem examinations have shown conclusively that the high fever and chill? 
may recur at intervals for years without suppuration in the ducts. The dis¬ 
tinctive features of this condition arei paroxysms of fever with rigors ami 
.sweats—which may occur with great regularity, but which more often!.an 
se parate d by long intervals—the^leepening of the jaundice after t.fre paroi- 
ysgia^thejenfire apyrexia in the intervals, and the^fiaintenance of the general 
nutrition.’£The time element also is impprtant, as in some of theaoxasea thi 
disease has lasted for several years. Finally, it is to be remembered that 
abscess of the liver, in temperate climates at least, is invariably secondary, and 
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the primary source must be carefully sought for, either in dysentery, sligl 
ulceration of the rectum, suppurating hemorrhoids, ulcer of the stomach, < 
in suppurativa disease of other parts of the body, particularly within the sku 
or in the bones. 

n Leucocytosis may be absent in the amoebic abscess of the liver; in gepti 
cases jt ma y be v ery high. 

Tn suspected cases, whether the liver is enlarged or not^exploratory aspire 
tion may be performed without risk. The needle may lie entered in the ante 
rior axillary line in the lowest interspace, or in the seventh interspace in the 
mid-axillary line, or over the centre of the area of dulness behind. The patien 
should be placed under ether, for it may be necessary to make several dec; 
punctures. It is not well to use too small an aspirator. No ill effects follow 
this procedure, even though blood may leak into the peritoneal cavity. Ex¬ 
tensive suppuration may exist, and yet lie missed in the aspiration, particu¬ 
larly when the branches of the portal vein are distended with pus. 

Treatment. —Pysemic abscess and suppurative pylephlebitis are invariably 
fatal. Troves, however, reports a case of pyaunic abscess following np|xmdi- 
citis in which the patient recovered after nn exploratory operation. Surgical 
measures are not justified in these cases, unless an abscess shows signs of 
pointing. As the abscesses associated with dysentery are often single, they 
afford a reasonable hope of benefit from operation. If, however, the patient 
is expectorating the pus, if the general condition is good and the hectic fever 
not marked, it is best to defer operation, as many of these instances recover 
spontaneously. The large single abscesses are the most favorable for operation. 
The general medical treatment of the cases is thnt of ordinary soptiemmia. 

IX. HEW GROWTHS m THE LIVER. 

These may be cancer, either primary or secondary, sarcoma, or angioma. 

Etiology. —Cancer of the liver is third in order of frequency of internal 
cancer. It is rarely primary, usually secondary to cancer in other organs. 
It is a disease of late adult life. According to Leichtenstem, over 50 per cent 
of the cases occur between the fortieth and the sixtieth years. It occasionally 
occurs in children. Women arc attacked less frequently than men. It is 
stated by some authors that secondary cancer is more common in women, owing 
to the frequency of cancer of the uterus. Ileredity is believed to have an influ¬ 
ence in from 15 to 20 per cent. 

In many cases trauma is an antecedent, and cancer of the hilo-passages is 
associated in many instances with gall-stones.'' Cancer is stated to be lass 
common in the tropics. 

" Morbid Anatomy. —The following forms of new growths occur in the liver 
and have a clinical importance: 

Canceb.—(1) Primary cancer, of which three forms may be recognized. 

(a) The massive cancer, which causes great enlargement and on section 
shows a-uniform mass of new growth, which occupies a large portion of the 
or gan Xt is grayish-white, usually not softened, and is abruptly outlined 
from the contiguous liver substance. 

( b ) Nodular cancer, in which the liver is occupied by nodular masses, 
somp large, some small, irregularly scattered throughout the organ, Usg- 
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ally in one region there is a larger, perhaps firmer, older-looking mass, which 
indicates (he primary seat, and the numerous nodules are secondary to it, 
This form is much like the secondary cancerous involvement, except that it 
seldom reaches a large size. 

(c) Adeno-carcinoma with cirrhosis. The liver varies in size, small as 
a rule, but in d few cases enlarged. The surface is usually mottled darir green,- 
with elevated yellowish nodules beneath the capsule, or even large globular 
masses projecting. On section the tissue is bile-stained, and there are innu¬ 
merable tumor masses, varying in size, separated from each other by strands 
of connective tissue, which may be 5 to 10 mm. across. The growths may lie 
unevenly distributed. The connection between the adenoma and the cirrhosis 
is not known, nor is it known which is primary. There is, as a rule, extensive 
vicarious hypertrophy of the liver tissue. Of the two cases which have been 
under my care, in one" I diagnosed cirrhosis, and the clinical picture was that 
of the ordinary atrophic form; the other I thought to be carcinoma (0. II 
Travis, J. H. H. Bull., 1902). The latter patient died of hannorrhage into 
the peritoneal cavity, a similar ending to that in the case reported by Peabody 

Histologically, the primary cancers are epithcliomata—alveolar and trabec¬ 
ular. The character of the cells varies greatly. In some varieties they are poly¬ 
morphous; in others small polyhedral; in others, again, giant cells are found. 
In rare instances, ah in one described by Greenfield, the cells are cylindrical. 
The trabecular form of epithelioma is also known as adenoma or adeno¬ 
carcinoma. 

(2) Secondary Cancer. —The organ may reach an enormous size, .10} 
pounds (Osier), 33 pounds (Christian). The cancerous nodules project 
beneath the capsule, and can be felt during life or even seen through the 
thin abdominal walls. They are usually disseminated equally, though in ran 
instances they may be conGned to one lobe. The consistence of the nodule.- 
varies; in some cases they are firm and hard and those on the surface show 
a distinct umbilication, due to the shrinking of the fibrous tissue in the centre 
These superficial cancerous masses are still sometimes spoken of as “ Eairei 
tubercles.” More frequently the masses are on section grayish-white in color 
oFTTaamorrhagic. Rupture of blood-vessels is not uncommon in these cases 
In one specimen there was an enormous clot beneath the capsule of the liver 
together with hsnmorrhage into the gall-bladder and into the peritonaeum 
The secondary cancer shows the same structure as the initial lesion, and i 
usually cither an alveolar or cylindrical carcinoma. Degeneration is commo 
inthese secondary growths; thus the hyaline transformation may convert la ry 
%reas into a dense, dry, grayish-yellow mass. Extensive areas of fatty dogei 
eralimnaay occur, sclerosis is not uncommon, and haemorrhages are frequen 
Suppuration sometimes follows. 

(3) Cancer of the bile-passages which has been already considered. 

Sabcoma.— Ofjirimary sarcoma of the-liver very few cases have been n 

ported. Secondary sarcoma is more frequent, and many .examples. o£ lymph' 
sarcoma and myxo-sarcoma are on record, less frequently ^jjo^arcoma or II 
smo oth or s triped myoma. 

The most important form is the melana-sarcoma, secondary to sarcon 
otiha eye or of the skin. Very rarely melano-sarcoma occurs primarily in tl 
liver. Of the reported cases Hanot excludes all but one. In this form t! 
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Jj?er is greatly enlarged, is either uniformly infiltrated with the growth which 

t js the eut surface the appearance of dark granite, or there arc large nodu- 
rphsses of a deep black or marbled color. There are usually extensive metus- 
|aSe^ and'in some instances every organ of the Ixxly is involved. Nodules of 
mefanp-saicoma of the skin may give a clew to the diagnosis. 

OthS&J'orms op Lived Tumod. —One of the commonest tumors in the 
liver is the angioma, which occurs as a small, reddish body’the size of a 
walnut, and consists simply of a series of dilated vessels. Occasionally in chil¬ 
dren angiomata grow and produce large tumors. 

O vsts a re occasionally found in the liver, either si ngle , which is not very 
uncommon, or multiple, when they usually coexist wifTT congenital cystic 
kidneys. *~ 

Symptoms. —It is often impossible to differentiate primary and secondary 
cancer of the liver unless the primary scat of the disease is evident, as in the 
case of scirrhus of the breast, or cancer of the rectum, or of a tumor in the 
stomach, which can be felt. As a rule,'cancer of Ihe liver is associated with 
progressive enlargement; but in some cases of primary nodular cancer, and 
in the cancer with cirrhosis the organ may not be enlarged. 2 _(<astnc disturb¬ 
ance,c,loss of appetite^ nausea, and vomiting are frequent. ^Progressive loss of 
flesh and strength may be the first symptoms .7 Pain or a sensation of uneasi¬ 
ness in the right hypochondriac region may be present, but enormous enlarge¬ 
ment of the liver may occur without the slightest pain. <(.Taundice, which is 
present in at least one-half of the eases, is usually of moderate extent, unless 
the common duct is occluded. Ascites is rare, except in the form of cancer 
with cirrhosis, in which the clinical picture is that of the atrophic form. Pres¬ 
sure by nodules on the portal vein or extension of the cancer to the peritonajum 
may also induce ascites. 

Inspection shows the'abdomen to be distended, particularly in the upper 
zone. In late stages of the disease, when emaciation is marked, the cancerous 
nodules can be plainly seen beneath the skin, and in rare instances even the 
nnbilications. oThc superficial veins are enlarged. On palpation the liver is 
felt, a hand’s-breadth or more below the costal margin, descending with each 
nspiration. The surface is usually irregular, and may present large masses 
ir smaller nodular bodies, either rounded or with central depressions. In 
instances of diffuse infiltration the liver may be greatly enlarged and present 
a perfectly smooth surface. The growth is progressive, and the edge of the 
liver may ultimately extend below the level of the navel. Although generally 
uniform and producing enlargement of the whole organ, occasionally the 
tumor in the left lobe forms a solid mass occupying the epigastric region. By 
percussion the outline can be accurately limited and the progressive growth of 
the tumor estimated. The spleen is rarely enlarged. Pyrexia is present in 
many cases, usually a continuous fever, ranging from 100 ° to 102 °; it inay be 
intermittent, with rigors. This may be associated with the cancer alone, ojr, 
as in one of my cases, with suppuration. (Edema of the feet, from an® mi a, 
usually supervenes. Cancer of the liver kills in from three to fifteen months. 
One of my patients lived for more than two years. 

Diagnosis. —The diagnosis is easy when thei liver is greatly enlarged and 
the s urface nodpl ar. The smoother forms of diffuse carcinoma may at first 
b* mistaken fir fatty or amyloid liver, but the presence of jaundice, the rapid 
W ^ 
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enlargement;, and the more marked cachexia will usually suffice to differen¬ 
tiate it. Perhaps the most puzzling conditions occur in the rare cases of 
enlarged amyloid liver with irregular gummata. The large echinococcus liver 
may present a striking similarity to carcinoma, but the projecting nodules 
are usually softer, the disease lasts much longer, and the cachexia is not 
marked. , 

Hypertrophic cirrhosis may at first be mistaken for carcinoma, as the jaun¬ 
dice is usually deep and the liver very large; but the absence of a marked 
cachexia and wasting, and the painless, smooth character of the enlargement 
are points against cancer. When in doubt in these cases, aspiration may be 
safely performed, and positive indication may be gained from the materials 
so obtained. In large, rapidly growing secondary cancers the superficial 
rounded masses may almost fluctuate and these soft tumor-like projections may 
contain blood. The form of cancer with cirrhosis can scarcely be separated 
from atrophic cirrhosis itself. Perhaps the wasting is more extreme and more 
rapid, but the jaundice and the ascites are identical. Mclano-sarcoma causes 
great enlargement of the organ. There are frequently symptoms of involve¬ 
ment of other viscera, as the lungs, kidneys, or spleen. Secondary tumors 
may occur in the skin. A very important symptom, not present in all cases, 
is melanuria, the passage of a very dark-colored urine, which may, however, 
when first voided, be quite normal in color. The existence of a melano-sar¬ 
coma of the eye, or the history of blindness in one eye, with subsequent extir¬ 
pation, may indicate at once the true nature of the hepatic enlargement. The 
secondary tumors may arise some time after the extirpation of the eye, as in 
a case under the care of J. C. Wilson, at the Philadelphia Hospital, or, as in 
a case under Tyson at the same institution, the patient may have a sarcoma 
of the choroid which had never caused any symptoms. 

The treatment must be entirely symptomatic. The question of surgica 
interference may be discussed. Keen has collected reports of 76 cases of resec 
tion of tumors of the liver, 63 of which recovered. 

X. FATTY LIVER. 

Two different forms of this condition are recognized-tthe fatty infiltre 
tion and fatty degeneration. 

J Patty infiltration occurs, to a certain extent, in normal livers, since the cell 
ways contain minute globules of oil. 

; id fatty degeneration, which is a much less common condition, t^e prnt< 
jdasm of the liver-cells is destroyed and the fat takes its place, as seen in cast 
of malignant jaundice and (in phosphorus poisoning. 

Patty liver occurs under the following conditions: (a) In association wit 
general obesity, in which case the liver appears to be one of the storehouses < 
the excessive fat. (b) In conditions in which the oxidation processes are into 
fered with, as in cachexia, profound anemia, and in phthisis. The fatty inti 
tration of the liver in heavy drinkers is to be attributed to the excessive demat 
made by the n-rygfn (c) Certain poisons, of which pl>t 

phorus is the most characteristic, produce an intense fatty degeneration wi 
necrosis of the liver-cells. The poison of acute yellow atrophy, whatever i 
nature, acts in the same way. 
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f The fatty liver is uniformly increased in size. The edge may reach below 
the level of the navel. It is smooth, looks pale and bloodless; on section it is 
dry, and renders the surface of the knife greasy. The liver may weigh many 
pounds, and yet the specific gravity is so low that the entire organ floats in 
water. 

The symptoms of fatty liver are not definite. Jaundice is jiever present; 
the stools pay be light-colored, but even in the most advanced grades the bile 
is still formed. Signs of portal obstruction are rare. Hemorrhoids are not 
very infrequent. Altogether, the symptoms are ill-defined, and are chiefly those 
of the disease with which the degeneration is associated. In cases of great 
obesity, the physical examination is uncertain; but in phthisis and cachectic 
e^Ktitiona^ the organ can be felt to be greatly enlarged, though smooth and 
painless. Fatty livers are among the largest met with at the bedside. 


XL AMYLOID LIVER. 


The waxy, lardaceous, or amyloid liver occurs ns part of a general degen¬ 
eration, associated withicachexias, particularly when the result of^ong-stand- 
ing suppuration. 

In practice, it is found oftenest in the prolonged suppuration of tubercu¬ 
lous disease, either of the lungs or of the bones. Next in order of frequency 
are the cases associatedjwith syphilis. Here there may be ulceration of the 
rectum, with which it is often eonnected^or chronic disease of the bone, or it 
may be present when there are no suppurative changes. It is found occasion¬ 
ally*^ rickets,$pi prolonged convalescence from the infectious fevers, and in 
the cachexia of cancer. 

The amyloid liver is large, and may attain dimensions equalled only by 
thoso of the cancerous organ. Wilks speaks of a liver weighing fourteen 
pounds. It iB solid, firm, resistant, on section amende, and has a semitranslu- 
cent, infiltrated appearance. Stained with a dilute solution of iodine, the 
areas infiltrated with the amyloid matter assume a rich mahogany-brown color. 
The precise nature of this change is still in question. It first attacks the 
capillaries, usually of the median zone of the lobules, and subsequently the 
interlobular vessels and the connective tissue. The cells are but little if at 
all affected. 

There are no characteristic symptoms of this condition. Jaundice docs not 
occur; the stools may be light-colored, but the secretion of bile persists. The 
physical examination shows the organ to be uniformly enlarged and painless, 
the surface smooth, the edge rounded, and the consistence greatly increased. 
Sometimes the edge, even in very great enlargement, is sharp and hard. The 
spleen also may be involved, but there are no evidences of portal obstruction. 

The diagnosis of the condition is, as a rule, easy. Progressive and great 
enlargement in connection with suppuration of long standing or wi syp 1S> 
is almost always of this nature. In rare instances, however, the amyloid liver 
is reduced in size. 


Tn the liver may attain considerable size and be smooth Mid ^ 

form, resembling, on physical examination, the fatty organ. The blood condi¬ 
tion at once indicates the true nature of the case. ^ 



572 


DISEASES OF THE DIGESTIVE SYSTEM. 


XU. ANOMALIES IN FORM AND POSITION OF THI 

LIVES. 

In transposition of the viscera the right lobe at the organ mayo cqnpy 'ffr 
left side. A.common and important anomaly is the tilting forward of f}* 
organ, so that the antero-postorior axis becomes vertical, not horizontal. In 
stead of the edge, of the right lobe presenting just below the costal margin, i 
considerable portion of the surface of the lobe is in contact with the.abdonuna 
parietes, and. the edge may be felt as .low, perhaps, as the navel. This ante 
version is apt to be mistaken for enlargement of the organ. 

The “ lacing ” liver is met with in two chief types. In one the anturio 
portion, chiefly of the right lobe, is greatly prolonged, and may reach tin 
transverse navel line, or oven lower. A shallow transverse groove separate, 
the thin extension from the main portion of the organ. The peritoneal coat 
ing of this groove may be fibroid, and in Tare instances the deformed portioi 
is connected with the organ by an almost tendinous membrane. The liver nw 
be compressed laterally and have a pyramidal shape, and the extreme left Imr 
der and the hinder margin of the left lobe may be much folded and incurved 
The projecting portion of the liver, extending low in the right flank, may In 
mistaken for a tumor, or more frequently for a movable right kidney. It: 
continuity with the liver itself may not be evident on palpation or on porous 
sion, as coils of intestine may lie in front. It descends, however, with inspire 
tion, and usually the margin can be traced continuously with that of the lof 
lobe of the liver. The greatest difficulty arises when this anomalous lappet o 
the liver is either naturally very thick and united to the liver by a very tlm 
membrane, or when it is swollen in conditions of great congestion of tin 
organ. 

The other principal type of lacing liver is quite different in shape. I 
is thick, broader above than below, and lies almost entirely above the trans 
verse line of the cartilages. There is a narrow groove just above the anterio 
> border, which is placed more transversely than normal. 

Movable Liver. —This rare condition has received much attention, ani 
J. E. Graham collected 70 reported cases from the literature. In a very con 
siderable number of these there has been a mistaken diagnosis. A slight grad: 
of mobility of the organ is found in the pendulous abdomen of enteroptosis 
and after repeated ascites. 

The organ is so connected at its posterior margin with the inferior voni 
cava and diaphragm that any great mobility from this point is impossible, e\ 
cept on the theory of a meso-hepar or congenital ligamentous union betweci 
these structures. The ligaments, however, may show an extreme grade o 
relaxation (the suspensory 7.5 cm., and the triangular ligament 4 cm., in on: 
of Leube’s cases); and when the patient is in the erect posture the organ inaj 
drop down so far that its upper surface is entirely below the costal margin 
The condition is rarely met with in men; 56 of the cases were in women, 
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I. DISEASES OF TIIE PANCREAS. 

L PANCREATIC INSUFFICIENCY. 

K 'Much?;attention has been given to the study of conditions in which the 
Mf$tion& of the gland are defective. No one sign is distinctive, hut a com- 
Ju&tion gives a fairly accurate picture. The lesions are sclerosis, atrophy, 
ggHrte and chronic inflammatory changes, new growths and possibly functional 
nMurbances without obvious alterations of structure. The indications are, 

1, Changes. inJthe .character of the stools; (a) jm excess of total fat in the 
faiecs, which in some cases has been as high as 90 per cent. The neutral fats 
predominate in cases not associated with jaundice. (6) Diminution of the 
tryptio.. energy, as shown by the failure to digest the nuclei of the muscle 
fibres (Schmidt test); (c) imperfect digestion of the carbohydrates. The 
stools are bulky, soft, acid, grayish wliite in color and have a peculiar odor. 

2, Changes in the urine; (a) sugar is present in certain cases, as considered 
under diabetes; (5) Cammidge’s reaction.—In many lesions of Hie pancreas 
this author claims that there is excreted by the kidneys a substance which in 
hydrolysis gives the reaction of a pentose. The Milne of this is still under 
discussion; the results with the improved method have been favorable, (c) 
The value of the presence in the urine of the fat-splitting ferment of Opie, 
the Sahli reaction, of lipnria, and of nialtosuria, has yet to be determined. 

H. HEMORRHAGE. 

Both Spiess (1866) and Zenker (1874) were acquainted with hemor¬ 
rhage ij}tft_the.pancreas as a cause of sudden death, but the great medico-legal 
importance of the subject was first fully recognized by F. W. Draper, of Bos¬ 
ton, whose townsmen, Harris, Fitz, Whitney, and others have contributed 
additional studies. In 4,000 autopsies Draper met .with 19 cases of pancreatic 
haemorrhage, in 9 or 10 of which no other cause of death was found. When 
th e bleeding is ex tensive the entire tissue of the gland is destroyed and the 
blood Invades the retro-peritoneal tissue. In other instances the peritoneal 
covering is broken and the blood fills the lesser peritonaeum (see ha-moperito- 
meum). The haemorrhage may be in connection with an acute pancreatitis or 
with necrotic inflammation of the gland. 

The nymptnm .1 are thus briefly summarized by Prince; “The patient who 
has previously been perfectly well, is suddenly taken with the illness which 
teimiaaies-lus life. . . . When the luemorrhage occurs the patient may lie 
quietly resting or pursuing his usual occupation. The pain which ushers in 
the attack is usually very severe and located in the upper part of the abdomen. 
It steadily increases in severity, is sharp or perhaps colicky in character. It 
is almost from the first accompanied by nausea and vomiting; the latter be-, 
comes frequent and obstinate, but gives no relief. The patient soon becomes 
anxious, restless, and depressed; he tosses about, and only with difficulty can 

be restrained in bed. The surface is cold and the forehead is covered with 
1 cold sweat. The pulse is weak, rapid, and sooner or later imperceptible. The 
ib^omen becomes tender, the tenderness being located in the upper part of the 



574 


DISEASES Of THE DIGESTIVE SYSTEM. 


abdomen or epigastrium-i Tympanites is sometimes marked. The tempera¬ 
ture is usually normal or subnormal. The bowels are apt to be constipated, 

m. ACUTE PANCREATITIS. 

(a) Acute Haemorrhagic Pancreatitis. —In this form the inflammation 
combined with haemorrhage, and it is difficult to separate dearly the two proi 
esses. 

Etiology. —A large majority of the oasesfoccur in adult males. McT’he< 
ran has reported one in a nine months' old child. Many of the patients hail 
been addicted to alcohol; others had suffered occasionally with severe pains 
and vomiting or with gall-stone colie. l’ciser found that 8 out of 121 col¬ 
lected cases of'acute pancreatitis were associated with parturition. He sug¬ 
gests that the manges bringing about the pancreatitis in these cases may be 
analogous to those occurring in the liver, kidneys, and other organs in eclamp¬ 
sia. Miinzer, on the other hand, advances the hypothesis that the initial 
necrosis |nay result from embolism with giant cells from the placenta. 

The.pancreas is found enlarged, and the interlobular tissue infiltrated 
with blood, and perhaps with clots. /The relation-of., gaLL-stonae to the con¬ 
dition has been demonstrated in a recent case (Opie))£ A small calculus had 
lodged in the diverticulum of Vater, closing its duodenal orifice and converting 
the common bile duct and the duct of Wirsung into a closed channel. Bile 
finding-its- way-in to the pancreas had caused hannorrhagic inflammation. In¬ 
jection of bile into the pancreatic ducts of dogs reproduces the lesion. The 
gland cells have undergone more or less wide-spread necrosis, and at the mar¬ 
gin of the necrotic areas are accumulations of inflammatory products, red 
blood-corpuscles, polynuclear leucocytes, and fibrin. There can he seen about 
the lobules and upon the omentum and mesentery opaque white specks, the 
fat necroses of Balser. 7 

Symptoms. —One of the most characteristic features is tho suddenness of 
the onset, usually with violent colicky pain in the upper part of the abdomen. 
^Nausea and (, vomiting follow, with s collapse symptoms, more or less severe 
according to the intensity of the attack. «The abdomen becomes swollen and 
tense and there is constipation. /• The temperature at first may be low; sub¬ 
sequently fever sets in, sometimes initiated by a chill. There may be early 
’ delirium. Collapse symptoms supervene, and death occurs usually from the 
second to the fourth day, or even earlier. The swelling and infiltration in the 
region of the pancreas necessarily involve the cceliac plexus, and the stretch¬ 
ing of the nerves may account for the agonizing pain and the sudden col¬ 
lapse. In a case which I have reported the semilunar ganglia-were swollen, 
the nerve-cells indistinct, and there was an interstitial infiltration of round 
cells. The Pacinian corpuscles in the neighborhood of the pancreas were enor¬ 
mously swollen and oedematous. 

Deep pressure on the upper part of the abdomen may give evidence of 
circumscribed resistance. 

Diagnosis.— T i)t 0 ° fl ' r '‘‘ 1 tnitn perforating peirit^ ; tir ; ° usu¬ 

ally suspected. Now that the condition has become better known the diagno¬ 
sis infra vitam has been made. “ Acute pancreatitis is to he suspected when 
a previously healthy person or a sufferer from occasional attacks of indigts- 
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tion is suddenly seized with a violent pain in the epigastrium followed by votu 
iting and collapse, and in the course of twenty-four hours by a cireumscribec 
epigastric swelling, tympanitic or resistant, with slight elevation of tempera¬ 
ture. Circumscribed tenderness in the course of the pancreas and tender spotf 
throughout the abdomen are valuable diagnostic signs ” (Fitz). An intorost- 
ing^case admitted to the Johns Hopkins Hospital illustrates ti common mis¬ 
take. (The young man had had symptoms of oils true tion of the bowels for 
three or four days. The abdomen was distended, tender, and very painful. 

. I.saw him on admission, agreed in the diagnosis of probable obstruction, and 
ordered him to be transferred at once to the o|>eraling-room. Hoisted found 
no evidence of obstruction, but in the region of the pancreas and at the root 
of the mesentery there was a dense, thick, indurated mass, and there were areas 
of fat-necrosis in both mesentery nnd omentum. Oddly enough this patient 
returned four years afterward with another attack, but lie refused to lie oper¬ 
ated upon and was taken awav by his friends. 

(6) Acute Suppurative Pancreatitis—Pancreatio Abscess. —Pits, in his 
monograph in 1889, reported 22 cases. To this list Kiirte has added 21. Of 
the cases, 32 were in males. 

Etiology.— The etiology in a majority of eases is doubtful.; Dyspeptic dis¬ 
turbances and.truuma have preceded the onset in some instances. In 2-1 cases 
there was a single abscess; in 14 there were numerous small abscesses. In other 
instances there was a diffuse purulent infiltration. Some of the sequels are 
,peri-pancreatic abscess,.-perforation into the stomach,-the duodenum, or tho 
peritomeum, anck thrombosis of the portal vein. 

Symptoms. —The symptoms of suppurative pancreatitis are not always well 
defined. In one case in my wards Thayer made a correct diagnosis. Tho 
patient, aged thirty-four, had had occasional attacks of severe pain and vomit¬ 
ing. This was followed by fever and delirium. A deep-seated mass was felt 
in tho median line just above tho umbilicus. Finney ojierated and found dis¬ 
seminated fat-necrosis and a deep-seated abscess with necrotic pancreatic tis¬ 
sue. The patient recovered. The course of the suppurative form is much 
more chronic. Icterus, fatty diarrhoea, and sugar in the urine have been met 
with in some cases. The presence of a tumor mass in the epigastrium is ot 
the greatest moment. 

(c) Gangrenous Pancreatitis. —Complete necrosis of the gland, or part of 
it, may follow either haemorrhage or-hannorrhagic inflammation, and in excep¬ 
tional cases may occur after? suppurative infiltration or,after injury or the 
^perforation of an ulcer of the stomach. In Fitz’s monograph 15 cases uro 
reported. Korte has increased this number to 40. Symptoms of hemorrhagic 
pancreatitis may precede or be associated with it. Death usually follows in 
from ten to twenty days, with symptoms of collapse. 

Anatomically the pancreas may present a dry necrotic appearance, but as 
a rule the organ is converted into a dark slaty-colored mass lying nearly free 
'n the omental cavity or attached by a few shreds. In other instances the 
totally or partially sequestrated organ may lie in a large abscess cavity, form¬ 
ing a palpable tumor in the epigastric region. In two eases, reported by Chiari, 
the necrotic pancreas was discharged per rectum, with recovery. 

Halation of Fat-necrosis to Pancreatic Disease. —In connection with all 
^°t®!_pf Jjgmcreatic disease small yellowish areas, to which Balser first directed 
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attention, may be found'in the interlobular pancreatic tissne^in,.the .mesen¬ 
tery* in the omentum,<|in the abdominal fatty tissue generally, and occasiou- 
aUyrin.the pericardial andmubcutaneous fat. It is stated that they may be 
present without disease of the gland, but this is doubtful. They are most fre¬ 
quent in the haemorrhagic and necrotic forms of pancreatitis, less common 
in the suppurative. In the pancreas the lobules are seen to be separated^ & 
dead-white necrotic tissue, which gives a remarkable appearance to the section. 
In the abdominal fat the areas are usually not larger than a pin’s head; they 
at once attract attention, and may be mistaken, on superficial examination, for 
miliary tubercles or neoplasms. They may be larger; instances have been re¬ 
ported in which they were the size of a hen’s egg. On section they have a soft, 
tallowy consistence. E. LangerhanB has shown that this substance is a com¬ 
bination of lime with certain fatty acids. They may be crusted with limp, 
and in a man, aged eighty, who di e d of Bright’s disease, I found the lobules 
of the pancreas entirely isolated by areas of fat-necrosis with extensive depo¬ 
sition of lime salts. There is no necessary etiological relation between disease 
of the pancreas and disseminated fat-necroses of the abdomen at the time 
the latter are discovered. They have been found accidentally in laparotomy 
for ovarian tumor and in instances in which tho pancreas has been normal. 
They may be present in thin persons or in association with gall-stones. Bacil¬ 
lus coli was present in two instances, with diphtheritic colitis, examined by 
Welch, though in most cases tho areas of necrosis are sterile. > Langcrhans 
produced fat-necrosis by injecting extract of pancreas into the peri-renal 
fatty tissue of a dog; and Hildebrand and Dettmcr have shown experimentally 
that the fatnecroses are caused by certain constituents of the pancreatic 
juice, but not by trypsin. 3 Flexner has demonstrated by chemical tests 
the existence of the fat-splitting ferment in peritoneal fat-necroses in 
recent human and experimental cases. The ferment (steapsin) disappears 
after five or six days in experimental necroses, and can not be demonstrated 
in the lime-incrustcd human ones. If H. I T. Williams has produced similar 
lesions in tho subcutaneous fat by inserting bits of sterile pancreas beneath 
the skin.i'Ey ligating the pancreatic ducts of cats Opie produced at the end of 
several weeks necrosis of almost the entire abdominal fat, together with foci 
in the subcutaneous tissue and in the pericardium. £ Flexner has produced acute 
haemorrhagic pancreatitis by injecting artificial gastric juice into the duct of 
Wirsung. ; Qpie has recently made the interesting observation that haemor¬ 
rhagic pancreatitis and fat-necrosis may be produced by injecting bile into the 
pancreatic duct of dogs, and has also shown that the penetration of bile into 
the pancreas may be the cause of these conditions in human cases. 

It is well for surgeons to remember that in two cases at least the most 
serious symptoms of acute pancreatic disease have been found in association 
only with wide-spread fat-necrosis of the gland. In a base reported by Stock- 
ton and Williams a man, on his return journey from Europe, was seized with 
vomiting and pain, without fever, but with a very small pulse. The patient 
died soon after his arrival in America. The post mortem showed a pancreas 
18 cm. long, at first sight normal, but on section most extensive bitty infiltra¬ 
tion with fat-necrosis was demonstrable. 



IV. CHRONIC PANCREATITIS. 

Anatomically there arc two forms (a) interlobular, including that cauw 
hy_occ1naion-of the duct, and (6) interacinar, a more diffuse process invadii 
''the islands of Langerhans, which are spared in the other fonms. It is foun 
sTa common condition, if microscopical examination is made. Tlie organ 
enlarged and hard and the lobules stand out clearly. So hard may the glan 
be that surgeons have frequently mistaken the enlarged and firm head for 
new growth. In the later stages the gland may be shrunken and cirrhoti 
Pancreatic calculi, i-gall-stones^ infections of the duct (catarrhal by exter 
sion from the duodenum) are the common causes; a very typical form occur 
in hasmochromatosis. The symptoms arc not very well defined. Many c 
the most characteristic specimens have been met with accidentally. When du 
to calculi and infection of the ducts there are'pin,vdyspepsia,\fatty stools 
jaundice, at-"times fever, and loss of weight. The jaundice may be due t 
compression of the head of the common bile-duet where it passes through thi 
gland. /Progressive wasting,rtho, urinary reactions (Oammidgc’s in practise! 
hands)f and jaundice are the most important diagnostic features, but at bes 
there is a good deal of uncertainty. It is quite possible, as Mayo Robson sug 
gests, that many instances of so-called catarrhal jaundice arc due to pressurt 
on the common duct by the swollen pancreatic tissue. Prom a surgical stand¬ 
point jaundice is a most important symptom and was present in every one oi 
the 18 cases selected to illustrate the clinical course, etc., in Mayo Robson and 
Cammidge’s work on the Pancreas. Drainage of the duets and removal of 
the Btones are advised. 


V. PANCREATIC CYSTS. 

Of 121 cases operated upon by surgeons 60 were in males and 66 it 
females; in 5 the sex was not given (Korte). Sixty-six of the cases occurred 
in the fourth decade. T. C. Railton’s case (which is not in Korte’s series), 
an infant aged six months, and Shattuck’s case in a child of thirteen and a 
half months, are the youngest in the literature. According to the origin 
Korte recognizes three varieties. 

(1) Traumatic Cases.—In this list of 33 cases 30 were in men and only 
3 in women. / Blows on the abdomen or.- constantly repeated pressure are the 
most common forms of trauma. One case followed severe massage. Usually 
with the onset there are inflammatory symptoms, pain, and vomiting, some¬ 
times suggestive of peritonitis. The contents of the cyst arc usually bloody, 
though in 13 of the traumatic cases it was clear or yellowish. 

(2) Cysts following Inflammatory Conditions.—In 51 cases the trouble 
began gradually after attacks of dyspepsia with colic, simulating somewhat 
that of gall-stones. Occasionally the attack set in with very severe symptoms, 
suggestive of obstruction, of the bowel. In this group thetumorappearedm 
19 cases sopn after the-onset of the pain; in others it was delayed for a period 
of from a few weeks to two or three years. McPhedran has reported a re¬ 
markable instance in which the tumor appeared in the epigastrium with signs 
of severe inflamma tion. It was opened and drained and believed to be a 
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hydrops of the lesser peritoneal cavity. Three months later a second cyst 
developed, which appeared to spring directly from the pancreas. 

(3) Cysts without any Inflammatory or Traumatio Etiology. —Of 33 cases 
in this group 26 were in women. A remarkable feature is the prolonged.,period 
ofjheir.exis fence—in one ease for forty-seven years, in one for between, six¬ 
teen and twenty years, in others for sixteen, nine, and eight years, in the major¬ 
ity for from two to four years. 

Morbid Anatomy. —Anatomically Korte recognizes (1) retention cysts- due 
to plugging of the main duct; (2) proliferation cysts of the pancreatic tissue— 
the cysto-adenoma; (3) retention cysts arising from the alveoli of the.gland 
and of the smaller ducts, which become cut off and dilate in consequence of 
chronic interstitial pancreatitis; (4) pseudo-cysts following inflammatory or 
traumatic affections of the pancreas, usually the result of injury, causing haem¬ 
orrhage and hydrops of the lesser peritonamm. 

Situation. —In its growth the cyst may (1) be in the lesser peritonaeum, 
push the stomach upward, and reach the abdominal wall between the stomach 
and the transverse colon; (2) more rarely the cyst appears above the lesser 
curvature and pushes the stomach downward; in both of these cases the situ¬ 
ation of the tumor is high in the abdomen, but (3) it may develop between 
the leaves of the transverse meso-colon and lie below both the colon and the 
stomach. The relation of these two organs to the tumor is variable, but in 
the majority of cases the stomach lies above and the transverse colon below the 
cyst. Occasionally, too, as in T. C. Railton’s case, the cyst may arise in the 
tail of the pancreas and project far over in the left hypochondrium in the 
position of the spleen or of a renal tumor. 

General Symptoms. —Apart from the features of onset already referred 
to, the patient may complain of no trouble whatever, particularly in the very 
chronic cases, unless the cyst reaches a very largo size. Painful colicky attacks, 
with nausea and vomiting and progressive enlargement of the abdomen, have 
frequently been noted, Patty diarrhoea from disturbance of the function of 
the pancreas is rare. Sugar in the urine has been present in a number of 
cases. ; Increased secretion of the saliva, the so-called pancreatic salivation, 
is also rare. Pressure of the cyst may sometimes cause jaundice, and in rare 
instances dyspnoea. Very marked loss of flesh has been present in a number 
of cases. A remarkable feature often noticed has been the transitory disap¬ 
pearance of the cyst. In one of Halsted’s cases the girth of the abdomen de¬ 
creased from 43 to 31 inches in ten days with profuse diarrhoea. Sometimes 
the disappearance has followed blows. 

Diagnosis. —The cyst occupies the upper abdomen, usually forming a 
semicircular bulging in the median line, rarely to either side. In 16 cases 
Korte states that the chief projection was below the navel. In one case oper¬ 
ated upon by Halsted the tumor occupied the greater part of the abdomen 
The cyst is immobile, respiration having little or no influence on it. As already 
mentioned, the stomach, as a rule, lies above it and the colon below. 

In a majority of the cases the fluid is of a reddish or dark-brown color, 
and contains blood or blood coloring matter, cell detritus, fat granules, and 
sometimes cholesterin. The consistence of the fluid is usually mucoid, rarely 
thin. The reaction is alkaline, the specific gravity from ,1.010 to 1.020. In 
22 cases Korte states that the fluid was.not haemorrhagic. 
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The existence of ferments is important. Tn 51 cases they were prese 
in the fluid or in the material from the fistula. In 20 cases only one ferine 
was present, in 20 cases two, and in 14 cases all three of the pancreatic f< 
mentis were found. In view of the wide occurrence of diastatic and fi 
emulsifying ferments in various exudates, the most important and only pa 
tive sign in the diagnosis of the pancreatic secretion is the digestion of fibr 
and albumin. 

OfiMtm -—Of 160 cases of operation there were 150 recoveries. Tneisu 
and drainage was the operation performed in IMS eases, in 15 excision w 
performed. 


VI. TUMORS OF THE PANCREAS. 

Of new growths in the organ carcinoma is the most frequent. Sarcomi 
adenoma, and lymphoma are rare. 

Frequency. —At the General Hospital in Vienna in 18,069 autopsies thei 
were 22 cases of cancer of the pancreas (Biach). In 11.472 post mortems t 
Milan, Segxe found 132 tumors of the pancreas, 127 of which were care! 
nomata, 2 sarcomata, 2 cysts, and 1 syphiloma. In 6,000 autopsies at Guy’ 
Hospital there were only 20 eases of primary malignant disease of the orgai 
(Halo White). In the first 1,500 autopsies at the Johns Hopkins Itospita 
there were 6 cases of adeno-carcinoma, and 1 doubtful case in which the exac 
origin could not be stated. There were 8 eases of secondary malignant diseasi 
of the pancreas. The head of the gland is most commonly involved, but the 
disease may be limited to the body or to the tail. The majority of the patient) 
are in the middle period of life. 

Symptoms. —The diagnosis is not often possible. The following are th< 
most important and suggestive features: (a) Epigastric pains, often occur 
ring in paroxysms. (6) Jaundice, due to pressure of the tumor in the heat 
of the pancreas on the bile-duet. The jaundice is intense and permanent, am 
associated with dilatation of the gall-bladder, which may reach a very large 
size, (c) The presence of a tumor in the epigastrium. This is very variable 
In 137 cases Da Costa found the tumor present in only 13. Palpation undei 
antesthesia with the stomach empty would probably give a very much largei 
percentage. As the tumor rests directly upon the aorta there is usually a 
marked degree of pulsation, sometimes with a bruit. There rnay be pressure 
on the portal vein, causing thrombosis and its usual sequels, (d) Symptoms 
due to loss of function of the pancreas are less important. Fatty dinrrluea is 
not very often present. In consequence of the absence of bile the stools are 
usually very clay-colored and greasy. Diabetes also is not common. («) A 
very rapid wasting and cachexia. Of other symptoms nausea and vomiting 
are common. In some instances the pylorus is compressed and there is great 
dilatation of the stomach. In a few cases there has been profuse salivation. 

The points of greatest importance in the diagnosis are the intense and 
permanent jaundice, with dilatation of the gall-bladder, rapid emaciation, 
and the presence of a tumor in the epigastric region. Of less importance are 
features pointing to disturbance of the function of the gland. 

Of other new growths sarcoma and lymphoma have been occasionally 
found. Miliary tubercle is not very uncommon in the gland. Syphilis may 



580 


DISEASES OF THE DIGESTIVE SYSTEM. 


occur as rather a chronic interstitial inflammation, or in the form of gummata. 

The outlook in tumors of the pancreas is, as a rule, hopeless. However, 
of 10 cases operated upon of late years, 6 recovered (Korte). 

VXL PANCREATIC CALCULI. 

Pancreatic lithiasis is comparatively rare. In 1883 George W. Johnston 
collected 35 cases in the literature. In 1,500 autopsies at the Johns Hopkins-' 
Hospital there were 2 cases. 

The stones are usually numerous, either round in shape or rough, spinous 
and coral-like. The color is opaque white. They are composed chiefly of car¬ 
bonate of lime. The effects of the stones are: (1) A chronic interstitial in¬ 
flammation of the gland substance with dilatation of the duct; sometimes there 
is cystic dilatation of the gland; (2) acute inflammation with suppuration; 
(3) the irritation of the stones, as. in thegaDFbTadder, may. lead tO earcinoma. 

Symptoms. —The cases are not often diagnosed. Pains in the epigastrium, 
often very severe, but not characteristic; the signs of pancreatic insufficiency 
already described, and the X-rays, which show the pancreatic but not the 
biliary concretions, are suggestive features. An analysis of the calculi passed 
with the stools may alone serve to distinguish a case from one of gall-stones. 
Operation has been performed in five or six cases. In Mayo Robson’s case 
the stones were removed from the duct of Wirsung. 


J. DISEASES OF THE PERITON iETJM. 

I. ACUTE GENERAL PERITONITIS. 

Definition. —Acute inflammation of the peritonaeum. 

Etiology. —The condition may be primary or secondary. 

(а) Pbimaby, Idiopathic Pekitonitis. —Considering how frequently the 
pleura and pericardium are primarily inflamed the rarity of idiopathic in¬ 
flammation of the peritonaeum is somewhat remarkable. * It may follow cold or 
exposure and is then known as rheumatic peritonitis. No instance of the kind 
has come under my notice. IniBright’s disease,'- gout and} arterio-sclerosis 
acute peritonitis may occur as a terminal event. Of n>2 cases of peritonitis 
which came to autopsy at the Johns Hopkins Hospital, 12 were of this form. 
In these there was some pre-existing chronic disease (Flexner). 

(б) Sjjcondaby pekitonitis is due to extension of inflammation from, or 
perforation of one of the organs covered by the peritonaeum. Peritonitis from 
extension may follow inflammation of the stomach or intestines, extensive 
ulceration in these parts, cancer, acute suppurative inflammations of the spleen, 
liver, pancreas, retroperitoneal tissues, and the pelvic viscera. 

Perforative peritonitis is the most common, following external wounds, 
perforation of ulcer of the stomach or bowels, perforation of the gall-bladder, 
abscess of. the liver, spleen, or kidneys. Two important causes are appendi¬ 
citis and suppurating inflammation about the Fallopian tubes and ovaries. 
There are instances in which peritonitis has followed rupture of an appar¬ 
ently normal Graafian follicle. 
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■ Of the above 102 cases, 56 originated in an extension from some disease 
abdotninal viscus. The remaining 34 followed surgical operations upon tl 
peritonaeum or the contained organs. 

^ The peritonitis of septicaemia and py.emia is almost invariably the resu 
of a local process. An exceedingly acute form of peritonitis may be caused t 
I®development of tubercles on the membrane. 

^ Morbid Anatomy. —In recent cases, on opening the abdomen the intei 
oils are distended and glued together by lymph, and (he peritonamr 
its a patchy, sometimes a uniform injection. The exudation may lie 
(i)* Fibrinous, with little or no fluid, except a few pockets of clear serui 
jetween the coils, (b) Sero-fibrinous. The coils are covered with lympl 
md there is in addition a large amount of a yellowish, sero-librinous fluid 
[n instances in which the stomach or intestine is perforated this may bo mixa 
vith food or fasces, (c) Purulent, in which the exudate is either thin an< 
jreenish-yellow in color, or opaque white and creamy, (tl) Putrid. Occa 
ionally in puerperal and perforative peritonitis, particularly when the lattei 
ias been caused by cancer, the exudate is thin, grayish-green in color, anc 
ias a gangrenous odor, (r) 1 hemorrhagic. This is sometimes found as nr 
dmixture in cases of acute peritonitis following wounds, and occurs in tilt 
aneeron s and tub ercul ous forms. (/) A rare form occurs in which the injec¬ 
tion is present, but almost all signs of exudation are wanting. Close inspection 
may be necessary to detect a slight dulling of the serous surfaces. 

The amount of the elfusion varies from half a litre to 20 or 30 litres. 
There are probably essential differences between the various kinds of peri¬ 
tonitis. 

Bacteriology of Acute Peritonitis. —Much work has lieen done lately upon 
the subject. Flcxner has analyzed 102 cases of peritonitis, in which bacterio¬ 
logical studies wore made, which came to autopsy in the .lolnis Hopkins Hos¬ 
pital. He makes three classes. The first class embraces the primary or idio¬ 
pathic form, of which 12 cases were found. These were with one exception 
mono-infections. The prevailing micro-organism was the streptococcus pyog¬ 
enes (five times), the remaining ones being the staphylococcus aureus, micro¬ 
coccus lanceolatus, bacillus proteus, pyocyancus, eoli communis, and the in¬ 
fluenza bacillus. The second class followed operations upon the pcritonieum, 
excepting operations upon the intestine. The majority of these cases were 
examples of wound infection. They were 33 in number. In 25 of these mono¬ 
infections, in 8 mixed infections existed. The prevailing micro-organism was 
the staphylococcus aureus, which was present alone in 12 and combined in 2 
cases. The streptococcus occurred 5 times uncombined and 4 times com¬ 
bined. The .bacillus coli was found 5 times in all, being unassociated in 3 
cases. Other organisms found were the micrococcus lanceolatus, staphylococcus 
albns, bacillus pyocyancus, and airogenes capsulatus. The remaining 56 cases, 
forming theJhird.class, were instances of intestinal infection, these com¬ 
prised 23 mono-'and 33 polyinfections. The predominating micro-organism 
was the bacillus coli communis which occurred in 43 cases, 8 limes alone and 
35 in association. The streptococcus was present in 37 eases, lieing alone m 7. 
The staphylococci, pneumococcus, bacillus proteus, pyocyancus, yphosus, an 
arogenes capsulatus occurred in a smaller number of instances. 

Among the micro-organisms thus far found rarely m peritonitis, may 
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mentioned the gonococcus, the anthrax bacillus, the proteus bacillus, and the 
, typhoid bacillus. The gonorrhoeal form arises from salpingitis and may occur 
in children. Welch has found the bacillus coli communis in peritonitis due 
to ulceration of the intestines without perforation. 

Symptoms. —In the perforative and septic cases the onset is marked by 
chilly feelings or; an actual rigor with intense pain in the abdomen. In typhoid 
fever, when the sensorium is benumbed, the onset may not be noticed. The 
pain is general, and is usually intense and aggravated by movements and pres¬ 
sure. A position is taken which relieves the tension of the abdominal mus¬ 
cles, so that the patient lies on the back with the thighs drawn up and the 
shoulders elevated. The greatest pain is usually below the umbilicus, but in 
peritonitis from perforation of the stomach pain may bo referred to the back, 
the chest, or the shoulder. The respiration is superficial—costal in type— 
as it is painful to use the diaphragm. For the same reason the action of 
coughing is restrained, and even the movements necessary for talking arc lim¬ 
ited. In this early stage the sensitiveness may be great and the abdominal 
muscles are often rigidly contracted. If the patient is at perfect rest the pain 
may be very slight, and there are instances in which it is not at all marked, 
and may, indeed, be absent. 

The abdomen gradually becomes distended and tense and is tympanitic on 
percussion. The pulse is rapid, small, and hard, and often has a peculiar wirv 
quality. It ranges from 110 to 150. The temperature may rise rapidly after 
the chill and reach 104° or 105°, but the subsequent elevation is moderate. 
In some very severe cases there may be no fever throughout. The tongue at 
first is white and moist, but subsequently becomes dry and often red and fis¬ 
sured. Vomiting is an early and prominent feature and causes great pain. Thu 
contents of the stomach arc first ejected, then a yellowish and bile-stained 
fluid, and finally a greenish and, in rare instances, a brownish-black liquid with 
slight focal odor. The bowels may be loose at the onset and then constipa¬ 
tion may follow. Frequent micturition may be present, less often retention. 
The urine is usually scanty and high-colored, and contains a large quantity 
of indican. 

The appearance of the patient when these symptoms have fully developed 
is very characteristic. The face is pinched, the eyes are sunken, and the expres¬ 
sion is very anxious. Th<ua?pstant vomiting, of fluids causes a wasted Appear¬ 
ance, and the hands sometimes present the washer-woman’s skin. Except in 
cholera, we see the Hippocratic,fqcics. more frequently.in this than in any 
other" disease—'“ft.. sharp nose,hoi low eyes, collapsed temples; the ears cold, 
contracted, and their lobes turned out; the skin about the forehead being rough, 
distended, and parched; the color, of the whole face being brown, black, livid, 
or lead-colored.” There are one or two additional points about the abdomen. 
(The tympany is usually excessive, owing to the great relaxation of the walls of 
the intestines by inflammation and exudation. Thp splenic dulness may lie 
obliterated, the. diaphragm pushed up, and the apex beat of the heart dislo¬ 
cated to the fourth interspace. The liver dulness may be greatly reduced, or 
may, in the mammary line, be obliterated It has been claimed that tbia. is a 
distincti v e featu re of perforative peritonitis, but on several occasions I have 
been able to demonstrate that the liver dulness in the middle and mammary 
line was obliterated by tympanites alone. In the axillary line, on the other 
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frand, the liver duiness, thougli diminished, may |>ersist. Piu gyiui-porilo mmiin. 
following perforation more certainly obliterates the hepatic duiness. In'such 
cases the fluid effused prodoieauudulness in the lateral regions; hut with gas 
Jn the peritomeum, if the patient is turned on the left side, a clear note is 
EearcTbenaath the seventh and eighth ribs. Acute peritonitis may present a 
flat, rigid abdomen throughout its course. , 

Effusion of fluid—ascites—is usually present except' in some acute rapidly 
fatal cases. The flanks are dull on percussion. The duiness may be movable, 
though this depends altogether upon the degree of adhesions. There may bo 
considerable effusion without either movable duiness or fluctuation. A fric¬ 
tion-rub may be present, as first pointed out by Bright, but it is not nearly so 
common in acute as in chronic peritonitis. 

Course. —The acute diffuse peritonitis usually terminates in death. The 
most intense forms may kill within thirty-six to forty-eight hours; more com¬ 
monly death results in four or five days, or the attack may be prolonged to 
eight or ten days. The pulse becomes irregular, the heart-sounds weak, the 
breathing shallow; there are lividity with pallor, a cold skin with high rectal 
temperature—a group of symptoms indicating profound failure of the vital 
functions for which Gee has revived the old term jifinifijinita. Occasion¬ 
ally death occurs with great suddenness, owing, possibly, to paralysis of tho 


nean. , 

Diagnosis. —In typical cases the severe pain at onset, the distention of the 
abdomen, the tenderness, the fever, the gradual onset of effusion, collapse, 
and the vomiting give a characteristic picture. Careful inquiries should at 
once be made concerning the previous condition, from which a clew can often 
be had as to the starting-point of the trouble. In young adults a considerable 
proportion of all cases depends upon perforating appendicitis, and there may 
be an account of previous attacks of pain in the iliac region, or of constipa¬ 
tion alternating with diarrhoea. In women the most frequent causes are sup¬ 
purative processes in the pelvic viscera, associated with salpingitis, abscesses 
in the broad ligaments, or acute puerperal infection. Perforation of gastric 
ulcer is a more common factor in women than in men. It is not always easy 
to determine the cause. Many cases come under observation for the first time 
with the abdomen distended and tender, and it is impossible to make a satis¬ 
factory examination. In such instances the pelvic organs should be examined 
with the greatest care. In typhoid fever, if the patient is conscious, the sud¬ 
den onset Of pain, the tenderness, rigidity, muscle spasm, and the aggravation 
of the general symptoms indicate what has happened. When the patient is 
in.deep coma, on the other hand, the perforation may lie overlooked. The fol¬ 
lowing conditions arc most apt to lie mistaken for acute peri oni is. 

(a) Acute Entero-colitis.-Mem the pain and distention and the sensitive¬ 
ness on pressure may be marked. The pain is more colicky m character, th . 

diarrhoea is more frequent, and the collapse is more extreme 

(b) The So-called Hysterical Peritonitis.—This has deceived the ve y 
elect, L almost every feature of genuine peritonitis, even the ™ lla P^’ 

be dtnnkted. The onset ms, be sudden, with.«»» p.'» 

tenderness, remlting, disrrho., difflenlt, .» aicturt.on .n'l ihe eb.nde. 

Mo deenbitus. Even the temperature ms, beSereted 

rence of the attack. A case has been reported by Bnstowe in wmen lour 
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attacks occurred within a year, and it was not until special hysterical symp¬ 
toms developed that the true nature^of the trouble was suspected. 

(c) Obstruction of the bowel, as already mentioned, may simulate perito¬ 
nitis, both having pain, vomiting, tympanites, and constipation in common. 
It may for a couple of days really be impossible to make a diagnosis in the 
absence of a satisfactory history. 

(d) Rupture 'of an abdominal aneurism or embolism of the superior mes¬ 
enteric artery may cause symptoms which simulate peritonitis. In the latter, 
sudden onset with sesascupain, the collap s qsy mptoms, frequent-vomiting, and 
great distention-of the abdomen may-be-present. 

(e) I have already referred to the fact that acute htemorrhagic pancre¬ 
atitis may be mistaken for peritonitis. Lastly, a ruptured tubal pregnancy 
may resemble acute peritonitis. 

n. PERITONITIS IN INFANTS. 

Peritonitis may occur in the foetustas a consequence of syphilis, and may 
lead to constriction of the bowel by fibrous adhesions. 

X In the new-born a septic peritonitis may extend from an inflamed cord. 
Distention of the abdomen, slight swelling and redness about the cord, and 
not infrequently jaundice are present. It is an uncommon event, and existed 
in only 4 of 61 infants dying with inflammation off the cord and septicaemia 
(Runge). 

J. During childhood peritonitis arises from causes similar to those affect¬ 
ing the adult.G^Perforative appendicitis is common. 6 Peritonitis following 
blows or kicks on the abdomen occurs more frequently at this period. In 
boys Injury while playing foot-ball may be followed by diffuse peritonitis. A 
rare cause in children is extension, through t.ha diaphragxa(jrom.an-■empyema. 
There are on record instances of peritonitis occurring in several children at 
the same school, and it haafbeen attributed to sewer-gas poisoning. It was in 
investigating an epidemic of this kind at the Wandsworth school, in London, 
that Anstie received the post-mortem wound of which he died. It is to lie 
remembered that peritonitis in children/may follow the gonorrhoeal vulvitis 
so common in infant homes and hospitals. 

m. LOCALIZED PERITONITIS. 

1. 8nhphrcnio Peritonitis. —The general peritonaeum covering the right 
and left lobes of the liver may be involved in antegteosion fEom_the_pleura 
of ..suppurative, - tuberculous, or cancerous processes, ilnu various affections 
of the liver—cancer, abscess, hydatid disease, and in affections of the gall¬ 
bladder—the inflammation may be localized to the peritonaeum covering the 
upper surface of the organ. These forma of localized subphrenic peritonitis 
in the greater sac are not so important in reality as those which occur in the 
leas er peritonuppm . The anatomical relations of this structure are as follows: 
*Tt lies behind and below the stomach, the gastro-hepatic omentum, and the 
Ulterior layer of the great omentum. Its lower limit forms the upper layer 
of the transverse meso-colon. On either side it reaches from the hepatic to 
(he splenic flexure of the colon, and from the foramen of Winslow to the 
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lii l j lB p f the, spleen. Uulucd it covers and i.s I-gi-Hy f r .,„| r f 

thfejUttGISP 8 ' ItWJflfiPT limit is formed by flic frausMuaaJissuie uf flic liver, 
and by that portion of the diaphragm wliicli is covered by the lower layer of the 
right lateral ligament of the liver; the lobiis Spigelii lies bare in the cavity. 
The^foramep of Winslow, through which the lesser communicates with the 
greater peritonaeum, is readily closed by inflammation^ * 

Inflammatory processes, exudates, and luemorrbages may be confined en¬ 
tirely'!# the .lesser peritonaeum. The exudate of tuberculous peritonitis may 
be confined to it. Perforations of certain parts of the stomach, of the duode- 
'num, and of the colon may excite inflammation in it alone; and in various 
affections of the pancreas, particularly trauma and luemorrhage, the effusion 
into the sac has often been confounded with cyst of this organ. “ Pathological 
distention of the lesser peritoneum gives rise to a tumor in the left hypo¬ 
chondriac, epigastric, and umbdical regions of a somewhat characteristic shape*, 
but which appears to vary from time to time in form and size, according lo 
the conditions of the overlying stomach; for when the viseus is full of liquid 
contents it increases the area of the tumor’s dulness, while it makes its out¬ 
lines less definable by palpation, and if the stomach is distended with gas the 
dull area becomes resonant aud apparently the tumor may disappear alto¬ 
gether. The colon always lies below the tumor and never in front of or above 
it, as is the case in kidney enlargement ’’ (Jordan Lloyd). 

Special mention must lie made of the remarkable form of subphrenie 
abscess containing air, which may simulate closely pneumothorax, and hence 
was called by Leyden Fyo-pneumolliorax subphreniem. The affection has 
been thoroughly studied of late years by Heheurlcn, Mason, Mellzer, and I/* 
Dickinson. In 142 out of 110 recorded cases the cause wns known. In a few 
instances, as in one reported by Meltzer, the subphrenie abscess seemed to have 
followed pneumonia. Pyothorax is an occasional cause. By far the most fre¬ 
quent condition is gastric ulcer, which occurred in 80 of the cases. Duodenal 
ulcer was the cause in 6 per cent. In about 10 per cent of the cases the appen¬ 
dix was the starting-point of the abscess. Cancer of the stomach is an occa¬ 
sional cause. Other rare causes are trauma, which was present in one of my 
cases, perforation of an hepatic or a renal abscess, lesions of the spleen, 
abscess, and cysts of the pancreas. 

In a majority of all the cases in which the stomach or duodenum is per¬ 
forated—sometimes, indeed, in the cases following trauma, as in Case S of my 
series—the abscess contains air. 

ThSLgymptoms of subphrenie abscess vary very considerably, depending 
a good deal upon the primary cause. The-onset, as a rule, is abrupt, pariieu- 
larly when due to perforation of a gastric ulcer. There are severe pain, vom¬ 
iting, often of bilious or of bloody material; respiration is embarrassed, owing 
to the involvement of the diaphragm; then the constitutional symptoms occur 
associated with suppuration, chills, irregular fever, and emaciation Subse- 
fluently perforation may take place into the pleura or into tin* nng, wi 1 severe 
cough and abundant purulent expectoration. . , 

The conditions are so obscure that the diagnosis of subphrenie abscess is 
not often made. The perihepatic abscess beneath the arch of the diaphragm, 
whether to the right ot left of the suspensory ligament when it does not contain 
ah - , is almost invariably mistaken for empyema. When a pus collection of 
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any size is in the lesser peritonaeum, the tumor is formed which lias the char¬ 
acters already mentioned in a quotation from Mr. Jordan Lloyd. 

The most remarkable features are those which are superadded when the 
abscess cavity contains air. Here, on the right side, when the abscess is in 
the greater peritonaeum, above the right lobe of the liver, the diaphragm may 
be pushed up to the level of the second or third rib, and the physical signs on 
percussion and auscultation are those of pneumothorax, particularly the tym¬ 
panitic resonance and the movable dulness. The liver is usually greatly de¬ 
pressed and there is bulging on the right side. Still more obscure are the 
cases of air-containing abscesses due to perforation of the Btomach or duode¬ 
num, in which the gas is contained in the lesser peritoneum. Here the dia¬ 
phragm is pushed up and there are signs of pneumothorax on the left side. 
In a large Majority of all the cases which follow perforation of a gastric ulcer 
the effusion lies between the diaphragm above, and the spleen, stomach, and 
the left lobe of the liver below. 

The prognosis in subphrenic abscess is not very hopeful. Of the cases on 
record about 30 per cent only have recovered. 

2. Appendicular. —The most frequent cause in the male of localized peri¬ 
tonitis is inflammation of the appendix vermiformis. The situation varies 
with the position of this extremely variable organ. The adhesion, perforation, 
and intraperitoneal abscess cavity may be within the pelvis, or to the left of 
the median line in the iliac region, in the lower right quadrant of the umbil¬ 
ical region—a not uncommon situation—or, of course, most frequently in the 
right iliac fossa. In the most common situation the localized abscess lies upon 
the psoas muscle, bounded by the caecum on the right and the terminal por¬ 
tion of the ileum and its mesentery in front and to the left. In many of these 
cases the limitation is perfect, and post-mortem records show that complete 
healing may take place with the obliteration of the appendix in a mass of 
firm scar tissue. 

3. Pelvic Peritonitis. —The most frequent cause is inflammation about the 
uterus and Fallopian tubes. Puerperal septicaemia, gonorrhoea, and tubercu¬ 
losis are the usual causes. The tubes are the starting-point in a majority 
of the cases. The fimbriie become adherent and closely matted to the ovary, 
and there is gradually produced a condition of thickening of the parts, in 
which the individual organs are scarcely recognizable. The tubes are dilated 
and filled with cheesy matter or pus, and there may be small abscess cavities 
in the broad ligaments. Rupture of one of these may cause general perito¬ 
nitis, or the membrane may be involved by extension, as in tuberculosis of 
these parts. 

IV. CHRONIC PERITONITIS. 

The following varieties may be recognized; 

(a) Local adhesive peritonitis, a very common 'condition, which occurs 
particularly about the spleen, forming adhesions between the capsule and the 
diaphrag m , about the liver, less frequently about the intestines and mesen¬ 
tery. Points of thickening or puckering on the peritonaeum occur sometimes 
With union of the coils or with fibrous bands. In a majority of such cases the 
condition is met accidentally post mortem. T wo sets of sypiptOT 1 ™ how- 
ever, becapaecLhy. these adhesions. When a fibrous band is attached in such 
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a way as to font) a loop or snare, a coil of intestine may pass through it. Thus, 
uf the 295 eases of intestin al obstruction analyzed by Fifes* <$ were.due to 
this cause. The secondgroup' is less serious and comprises cases with persist¬ 
ent abdominal pain of a colicky character, sometimes rendering life miserable. 

(5) Diffuse Adhesive Peritonitis. —This is a consequence of an acute in¬ 
flammation, either simple or tuberculous. Tito peritonauim is (Alliterated. On 
cutting through the ulidominal wall, the coils of intestines are uniformly 
malted together and can neither lie separated from each other nor can the 
visceral and parietal layers lie distinguished. There may lie’ thickening of the 
layers, and the liver and spleen are usually involved in the adhesions. 

(c) Proliferative Peritonitis. —Apart from cancer and tubercle, which pro¬ 
duce typical lesions of chronic peritonitis, the most characteristic form is that 
which may be described under this heading. The essential anatomical feature 
is great thickening of the peritoneal layers, usually without much adhesion. 
The cases are sometimes seen with sclerosis of the stomach. In one instance 
I found it in connection with a sclerotic condition of the eiccum and the first 


part of the colon. It is not uncommon with cirrhosis of the liver. In the 
inspection of a case of this kind there is usually moderate effusion, more rarely 
extensive ascites. The peritonauim is opaque-white in color, and everywhere 
thickened, often in patches. The omentum is usually rolled and forms a 
thickened mass transversely placed between the stomach and the colon. The 
peritonauim over the stomach, intestines, and mesentery is sometimes greatly 
thickened. The liver and spleen may simply be adherent, or there is a con¬ 
dition of chronic perihepatitis or perisplenitis, so that a layer of firm, almost 
gristly connective tissue of from one-fourth to half an inch in thickness encir¬ 
cles these organs. Usually the volume of the liver is in consequence greatly 
reduced. The gastro-hepatie omentum may be constricted by this new growth 
luiftlhe calibre of the portal vein much narrowed. A serous effusion may lie 
present. On account of the adhesions which form, the peritonauim may be 
divided into three or four different sacs, as is more fully described under the 
tuberculous peritonitis. In these cases the intestines are usually free, though 
the mesentery is greatly shortened. There are instances of chronic peritonitis 
in which the mesentery is so shortened by this proliferative change that the 
intestines form a ball not larger than a cocoa-nut situated in the middle line, 
and after the removal of the exudation can be felt as a solid tumor. The 
intestinal wall is greatly thickened and the mucous membrane of the ileum 
is thrown into folds like the valvulie conniventes. This proliferative perito¬ 
nitis is found frequently in the subjects of chronic alcoholism. In cases of 
long-continued ascites the serous surfaces generally become fhickened and pre¬ 
sent an opaque, dead-white color. This condition is observed especially in 
hepatic cirrhosis, but attends tumors, chronic passive congestion, etc. 

T n- 0 n r„—„ peritonitis a friction may be felt usually m tire 

upp er zone of the abdomen. Polyorrhomenitis, polyserositis, general chronic 
ui%MoSoaif the serous, membranes, Concato’s disease (as the Ita J“ s 
it), may occur with this form as well as in the tuberculous vane y. p® 
cardium and W.h pleurae may be involved. 

In some instances of chronic peritonitis the membrane presen bujm 
ous nodular thickenings, which may be mistaken for tubercles. J. . yu 

has described a case of this sort associated with disseminated growths throng - 
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out the liver which were not cancerous. It has been suggested that some of 
the cases of tuberculous peritonitis cured by operation have been of this 
nature, but histological examination would, as a rule, readily determine be¬ 
tween the conditions. Miura, in Japan, has reported a ease in which these 
nodules contained the ova of a parasite. One case has been reported in which 
the exciting cause was regarded as cholesterin plates, which were contained 
within the granulomatous nodules. 

(d) Chronic Hsemoirhagie--Peritonitis. —Blood-stained effusions in the 
peritonaeum occur'particularly in cancerous and tuberculous disease. There 
is a form of chronic inflammation analogous to the haemorrhagic pachymen¬ 
ingitis of the brain. It was described first by Virchow, and is localized most 
commonly in the pelvis. Layers of new connective tissue form on the surface 
of the peritonaeum with large wide vessels from which haemorrhage occurs. 
This is repeated from time to time with the formation of regular layers of 
haemorrhagic effusion. It is rarely diffuse, more commonly circumscribed. 

V. NEW GROWTHS IN THE PEBTTONJEUM. 

(а) Tuberculous Peritonitis. —This has already been considered. 

(б) Cancer of the Peritonaeum. —Although, as-a rule, secondary to disease 
of the stomach, liver, or pelvic organs, cases of primary cancer have been 
described. It is probable that the so-called primary cancers of the serous 
membranes are endotheliomata and not carcinomata. Secondary malignant 
peritonitis occurs in connection with all forms of cancer. It is usually ehar- 
aotejized by a number of round tumors scattered over the entire peritoneum, 
sometimes small and miliary, at other times large and nodular, with puckered 
centres. The disease most commonly starts from the stomach or the ovaries. 
The omentum is indurated, and, as in tuberculous peritonitis, forms a mass 
which lies transversely across the upper portion of the abdomen. P*i»ary 
malignant disease of the peritomeum is extremely rare. CoUeid-ia-said to 
ha ve occu rred, forming enormous masses, which in one case weighed over 100 
pounds. Cancer of this membrane spreads, either by the detachment of small 
particles which are carried in the lymph currents and by the movements to 
distant parts, or by contact of opposing surfaces. It occurs more.iraqnantly 
in women than in men, and more commonly at the later period of life. 

The diagnosis of cancer of the peritonaeum is easy with a history of a 
local malignant disease; as when it occurs with ovarian tumor or with cancer 
of the pylorus. In cases in which there is no evidence of a primary lesion the 
diagnosis may be doubtful. The clinical picture is usually that of chronic 
ascites with progressive emaciation. There may be no fever. If there is much 
effusion nothing definite can be felt on examination. After tapping, irregular 
nodules or the curled omentum may be felt lying transversely across the upper 
portion of the abdomen. Unfortunately, this tumor upon which so much stre^ 
is laid occurs as frequently in tuberculous peritonitis and may be present m 
a typical manner in the chronic proliferative form, so that in itself it has no 
special diagnostic value. Multiple nodules, if large, indicate cancer, particu¬ 
larly in persons above middle life. Nodular tuberculous peritonitis is most 
frequent in children. The presence about the navel of secondary nodules and 
indurated masses is more common in cancer. Inflammation, suppuration, and 
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^ Mforrh^c . m both; more often in the latter. The histological exuuS 
tiou m cancer may show large multinnclear cells or groups of cells-the 
apOjatingjcell-gTOugs of FouliSr-which arc extremely suggestive. Tlie colloid 
cancer may pr^Ta totally different picture; instead of ascitic fluid, the 
abdomen is occupied by the seuu-sohd gelatinous substance, and is linn, not 
fluctuating. ’ 

And, lastly, there are instances of echinococci in the peritonamm which 
may Simulate cancer very closely. 


VI. ASCITES (Hydro-peritonaeum). 

Definition.— The accumulation of serous fluid in the peritoneal cavity. 

Etiology. (1) Local Causes.—( a) Chronic inflammation of the peri- 
tomeum, either simple, cancerous, or tuberculous, (b) Portal obstruction in 
the terminal branches within the liver, as in cirrhosis and chronic passhe 
congestion, or by compression of the vein in the gastro-hepalie omentum, 
either by proliferative peritonitis, by new growths, or by aneurism. (<■) Throm¬ 
bosis of the portal vein, (d) Tumors of the abdomen. The solid growths 
of the ovaries may cause considerable ascites, which may completely mask the 
true condition. Tlie enlarged spleen in leukannia, less commonly in malaria, 
may be associated with recurring ascites. 

(2) GfiMiauL. Causes.-— -The ascites is part of a general dropsy, the result 
of mechanical effects, as in heart-disease, chronic emphysema, and sclerosis 
of the lung. In cardiac lesions the effusion is sometimes confined to the pori- 
tomeum, in which case it is due to secondary changes in the liver, or it has 
been suggested to be connected with a failure of the suction action of this 
organ, by which the peritonaium is kept dry. Ascites occurs also in the dropsy 
of Bright’s disease, and in hydraimic states of the blood. 

Symptoms. —A gradual uniform enlargement of the abdomen is the char¬ 
acteristic symptom of ascites. The physical signs are usually distinctive, 
(a) Inspection .—According to the amount of fluid the abdomen is protu¬ 
berant and flattened at the sides. With large effusions, the skin is tense and 
may present the line® albicantes. Frequently the navel itself and the parts 
about it are very prominent. In many cases the superficial veins arc enlarged 
and a plexus joining the mammary vessels can be seen. Sometimes it can 
be determined by pressure on these veins that the current is from below upward. 
In some instances, as in thrombosis or obliteration of the portal vein, those 
superficial abdominal vessels may be extensively varicose. About the navel 
m cases of cirrhosis there is occasionally a large bunch of distended veins, the 
so-called caput Medusa;. The heart may be displaced upward. 

(6) Palpat ion .—Fluctuation is obtained by placing the lingers of one 
hand upon one side of the abdomen and by giving a sharp tap on the opposite 
aide with the other hand, when a wave is felt to strike as a definite shock 
against the applied fingers. Even comparatively small quantities of fluid 
nia y give this fluctuation shock. When the abdominal walls are thick or very 
fat, an assistant may place the edge of the hand or a piece of cardboard in 
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front of the abdomen. A different procedure is adopted in palpating for 
the solid organs in case of ascites. Instead of placing the hand flat upon the 
abdomen, as in the ordinary method, the pads of the fingers only, are placed 
lightly upon the skin, and then by a sudden depression of the fingers the fluid 
is displaced and the solid organ or tumor may be felt. By this method of 
“dipping” or displacement, as it is called, the liver may be felt below the 
costal margin, or the spleen, or sometimes solid tumors of the omentum or 
intestine. 

(c) Percussion. —In the dorsal position with a moderate quantity of fluid 
in the peritonaeum the flanks are dull, while the umbilical and epigastric 
regions, into which the intestines float, are tympanitic. This area of clear 
resonance may have an oval outline. Having obtained the lateral limit of the 
dulness on one side, if the patient turns on the opposite side, the fluid gravi¬ 
tates to the dependent part and the uppermost flank is now tympanitic. In 
moderate effusions this movable dulness changes greatly in the different pos¬ 
tures. Small amounts of fluid, probably under a litre, would scarcely give 
movable dulness, as the pelvis and the renal regions hold a considerable quan¬ 
tity. In such cases it is best to place the patient in the knee-elbow position, 
when a dull note will be determined at the most dependent portion. By care¬ 
ful attention to these details mistakes are usually avoided. 

The following are among the conditions which may be mistaken for dropsy: 
Ovarian tumor, in which the sac develops, as a rule, unilaterally, though when 
large" it is centrally placed. The dulness is anterior and the resonance is in 
the flanks, into which the intestines are pushed by the cyst. Examination per 
vaginam may give important indications. In those rare instances in which 
gas develops in the cyst the diagnosis may be very difficult. Succussion has 
been obtained in such cases, A distended bladder may reach abovo the umbil¬ 
icus. In such instances some urine dribbles away, and suspicion of ascites 
or a cyst is occasionally entertained. I once saw a trocar thrust into a dis¬ 
tended bladder, which was supposed to be an ovarian cyst, and it is stated that 
John Hunter tapped a bladder, supposing it to be ascites. Such a mistake 
should be avoided by careful catheterization prior to any operative procedures. 
And lastly, there are large pancreatic or hydatid cysts in the abdomen which 
may simulate ascites. 

Nature of the Ascitic Fluid. —Usually this is a dear serum, light yellow 
in the ascites of aruemia and Bright’s disease, often darker in color in cirrho¬ 
sis of the liver. The specific gravity is low, seldom more than 1,010 or 1.015, 
whereas in the fluid of ovarian cysts or chronic peritonitis the specific gravity 
is over 1.015. It is albuminous and sometimes coagulates spontaneously. 
Dock has called attention to the importance of the study of the cells in the 
exudate. In cancer very characteristic forms, with nuclear figures, may 1* 
found. Haemorrhagic effusion usually occurs in cancer and tuberculosis, and 
occasionally in cirrhosis. I have already referred to the instances of h®m- 
orrhagic effusion in connection with ruptured tubal pregnancy. 

A, chylous, milky exudate is occasionally found. There are, as Quincke 
has pointed out, two distinct varieties, a fatty and a chylous, which may he 
distinguished by the microscope, as in the former there are distinct fat-glob¬ 
ules. These cases have been sometimes connected with peritoneal or mesen¬ 
teric' cancer. In -the, true chylous ascites, the fluid is turbiiaadjailky. 1“ 
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Eo me -t Ft a perforation of tlio thoracic duct has ton 

found, but the condition does not necessarily follow obliteration of the thoracic 
duct. Mud grades of chylous ascites, which arc occasionally found clinically, 
may be due to the fact that the patient upon a milk diet has a permanent 
lipaamia, such as is present in young animals and in diabetics, in whom 
the liquor sanguinis is always fatty. Under such circumstances an exu¬ 
date may contain enough of the molecular base of the chyle to produce turbid¬ 
ity of the fluid. Some of the cases have been associated with filariasis. 

Treatment of the Previous Conditions. —(a) Acute Peritonitis._ ijtcst 

is enjoined upon the patient by the severe pain which follows the slightest 
movement, and he should lie propped in the position which gives him greatest 
relief. ^Whether morphia should be given will depend upon the cause. In 
the pain of appendicitis and of perforation in typhoid fever it is best to use 
1 an ice-bag and withhold the drug. Late in the disease and in hopeless condi¬ 
tions it may be given freely. The opium treatment so strongly advocated by 
the late Alonzo Clark has gone out of vogue. 

V Local applications—the ice-bag, hot turpentine stupes, or cloths wrung 
out of ice-water—may be laid upon the abdomen. 

l’be question of the use of purgatives in peritonitis has of late been warmly 
discussed. Theoretically it appears correct to give salines in concentrated 
form, which cause a rapid and profuse exosmosis of serum from the intestinal 
vessels, relieving the congestion and reducing the tedema, which is one impor¬ 
tant factor in causing the meteorism. It is also urged that the increased peri¬ 
stalsis prevents the formation of adhesions. In reading the reports of these 
successful cases, one is not always convinced, however, that peritonitis actually 
existed. Still, in cases of acute peritonitis due to extension or following oper¬ 
ation or in septic conditions the judgment of many careful men is decidedly 
in favor of the use of salines. The majority of cases of peritonitis which come 
under the care of the physician follow lesions of the abdominal viscera or are 
due to perforation of ulcer of the stomach, the ileum, or the appendix. In 
such cases, particularly in the large group of appendix cases, to give saline 
purgatives is, to say the least, most injudicious treatment. In these instances 
rectal Injections should be employed to relieve the large bowel. No symptom 
in acute peritonitis is more serious than the tympanites, and none is more 
difficult to meet. The use of the long tube and/injections containing turpen- 
. tine may be tried. Drugs by the mouth can not be retained. 

For the vomiting, ice and small quantities of soda water may bo employed. 
The patient should be fed on milk, but if the vomiting is distressing it is best 
not to attempt to give food by the mouth, but to use small nutrient ennmata. 
in all cases it is best to have a surgeon in consultation early in the disease, 
as the question of operation may come up at any moment. In the acute forms 
of tuberculous peritonitis operative measures appear to lie more hopeful, but 
they are not always successful. 

(6) Chronic Peritonitis. —For the cases of chronic proliferative perito¬ 
nitis very little can be done. The treatment is practically that of ascites. In 
ail these forms, when the distention becomes extreme, tapping is indicated. 
r l’he treatment of tuberculous peritonitis has fallen largely into the hands of 
the surgeons, but the results depend on the stage at which the operation is 
performed and the variety of the disease. With ascites the outlook is good; 
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but when there are tuberculous tumors and many adhesions the results are 
not very satisfactory. Maurice Richardson, in a child aged five, with a sus¬ 
pected appendicitis (tumor, etc.), found the symptoms to be due to enlarged 
tuberculous mesenteric glands, which were removed, and the boy remained well 


five years after the operation. 

(c) Ascites. —The treatment depends somewhat on the nature ot the case. 
In cirrhosis early and repeated tapping may give time for the establishment 
of the collateral circulation, and temporary cures have followed this procedure. 

-Permanent drainage with Southey’s tube, incision, and washing out the pen- 
tonaeum have also been practised. ; In the ascites of cardiac and renal disease 
the cathartics arc most satisfactory, particularly the bitartrate of potash, given 
alone or with jalap, and the large doses of salts given an hour before break last 
with as little 'water as possible. These sometimes cause rapid disappearance 
of the effusion, but they are not so successful in ascites as in pleurisy with 
effusion. The stronger cathartics may sometimes be necessary. 4 The ascites 
forming part of the general anasarca of Bright’s disease will receive consider¬ 
ation under another section. 
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A DISEASES OF THE NOSE. 

I. ACUTE COEYZA 

Acute catarrhal inflammation of the upper air-passages, popularly known 
as a “ catarrh ” or a “ cold/’ is usually an independent affection, but may pre¬ 
cede the development of another disease. 

Etiology. —Prevailing most extensively in the changeable weather of the 
spring and early winter, it may occur in epidemic form, many cases arising 
m a community within a few weeks, outbreaks which are very like, though 
less intense than the epidemic influenza. A special organism, Micrococcus 
catarrhalis, has beeu described. Irritating fumes, such as those of iodine or 
ammonia, also may cause an acute catarrh of the nose. 

Symptoms. —The patient feels indisposed, perhaps chilly, has slight head¬ 
ache, and sneezes frequently. Tn severe cases there are pains in the back and 
limbs. There is usually slight fever, the temperature rising to 101°. The 
pulse is quick, the skin is dry, and there arc all the features of a feverish attack. 
At first the mucous membraue of the nose is swollen, “ stuffed up,” and the 
patient has to breathe through the mouth. A thin, clear, irritating secretion 
flows, and makes the edges of the nostrils sore. The mucous membrane of 
the tear-ducts is swollen, so that the eyes weep and the conjunctivas are in¬ 
jected. The sense of smell and, in part, the sense of taste is lost. With the 
nasal catarrh there is slight soreness of the throat and stiffness of the neck; 
the pharynx looks red and swollen, and sometimes the act of swallowing is 
painful. The larynx also may be involved, and the voice becomes husky or is 
even lost. If the inflammation extends to the Eustachian tubes the hearing 
may be impaired. Tn more severe cases there arc bronchial, irritation and 
cough. Occasionally there is an outbreak of labial or nasal herpes. Usually 
within thirty-six hours the nasal secretion becomes turbid and more profuse, 
the swelling of the mucosa subsides, the patient gradually becomes able to 
breathe through the nostrils, and within four or five days the symptoms dis¬ 
appear, with the exception of the increased discharge from the nose and upper 
pharynx. There are rarely any bad effects from a simple coryza. When the 
attacks are frequently repeated the disease may become chronic. 

The diagnos is is always easy, but caution must be exercised lest the initial 
catarrh of measles or severe influenza should be mistaken for the simple coryza. 
M «W 
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Treatment. —Many eases are so mild that the patients are able to be about 
and to attend to their work. If there are fever and constitutional disturbance, 
the patient should be kept in bed and should take a simple- fever mixture, 
and at night a drink of hot lemonade and a full, dose of Dover’s powder. 
Many persons find great benefit from the Turkish bath. For the distressing 
sense of tightness and pain over the frontal sinuses, cocaine is very useful 
and sometimes gives immediate relief. The 4-per-cent solution may be in¬ 
jected into the nostrils, or cotton-wool soaked in it may be inserted into them. 
Later, the snuff recommended by Ferrier is advantageous, composed, as it is, 
of morphia (gr. ij), bismuth (3 iv), acacia powder (3 ij). This may occasion¬ 
ally be blown or snuffed into the nostrils. The fluid extract of hamamelis, 
“ snuffed ” from the hand every two or three hours, is much better. 

II. AUTUMNAL CATARRH (Hay Fever). 

Definition. —An affection of the upper air-passages, often associated with, 
asthmatic attacks, due to the action of the pollen of certain grasses and plants 
upon a hypersensitive mucous membrane. 

Etiology. —This affection was first described in 1819 by Bostock, who called 
it catarrhus cextivus. Morrill Wyman, of Cambridge, Mass., wrote a mono¬ 
graph on the subject, and described two forms, the “June cold,” or “rose 
cold,” which comes on in the spring, and the autumnal form which, in the 
United States, comes on in August and September, and never persists after a 
severe frost. In the Southern States cases occur all through the year. It is 
more common in America and in Great Britain than on the Continent. The 
disposition to the disease is hereditary. Women are more subject to it than men. 
Young and middle-aged persons are most often attacked. The tendency les¬ 
sens as age advances, though there arc statements to the contrary. Dwellers 
in cities are chiefly attacked. The educated and highly nervous are more sus¬ 
ceptible. The disease affects certain families, and Beard found an hereditary 
factor in 33 per cent of his cases. A morbid sensitiveness of the nasal mucosa 
is present in many cases. 

The disease must be differentiated from nervous coryza (which has been 
induced by suggestion) and from the attacks of irritation of the nasal, con¬ 
junctival, and bronchial mucous membranes excited by the odor of a horse, 
or of the “ harmless necessary cat.” 

Dunbar’s researches have placed the etiology of the disease on a scientific 
basis. He has shown that there is but one cause, the pollen of grasses and 
certain plants. The pollen of about 130 different plants has now been exam¬ 
iner], of which that of 25 grasses and of only 7 other kinds of -plants exert a 
definite action. Tlig^wllen of rye is the most active. Dunbar and his stu¬ 
dents have found that the severity of hay-fever attacks is in direct proportion 
to the quantity of pollen present in the atmosphere. Tn persons predisposed 
to the disease the pollen applied to the conjunctives or nasal mucosa excites 
characteristic attacks. He has isolated a peculiar poison of an albuminous 
nature from the pollen. It is so powerful that .000025 milligrammes excites 
irritation in the conjunctiva of a susceptible subject. This is the amount of 
toxin which corresponds to two or three pollen grains. It is entirely without 
influence on normal persons. In larger doses severer attacks are caused, and, 
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injected subcutaneously, it has been followed by very unpleasant symptoms. 
He has succeeded in obtaining an antitoxin by injecting the poison into ani- 
malsT. It is capable of cutting short attacks of ordinary bay fever. 

"Symptoms, —These are, in a majority of the cases, very like those of ordi¬ 
nal ^ c oryza. There may, however, be much more headache and distress, and 
somepatients become very low-spirited. At the outset, or eve* daily through¬ 
out the attack, sgeezing may be frequent. Cough is a common symptom and 
may be very distressing. Paroxysms of asthma may occur indistinguishable 
from the ordinary bronchial form. The two conditions may indeed alternate, 
the patient having at one time an attack of common hay fever and at another, 
under similar circumstances, an attack of bronchial asthma. 

Treatment. —This may be comprised under four heads: First, remedies 
may be given to improve the stability of the nervous system—suck ns 
arsenic, phosphorus, and strychnia. Secondly* climatic. Dwellers in the 
. cities, of the Atlantic seaboard and of the Central States enjoy complete 
^.immunity in the Adirondacks and White Mountains. As a rule the disease is 
aggravated by residence in agricultural districts. The dry mountain air is 
unquestionably the best; there is no general rule, and there are eases which 
do well at the seaside. Thirdly, the thorough local treatment of the nose, par¬ 
ticularly the destruction of the vessels and sinuses over the sensitive areas. 
F ourthly , the antitoxin treatment of Dunbar in suitable eases gives excellent 
results. Owing to the peculiar nature of the disease and the constant reinfec¬ 
tion of the mucous membranes by pollen on exposure to the outside air, it is 
advised to sleep with the windows dosed and to apply the serum in the morn¬ 
ing before rising both to eyes and nose, and again during the day if the 
slightest irritation is felt in the conjunctiva: or nasal mucous membranes 
(E. A. Glegg). T^eJlgllantin of Dunbar is now “ on the market.” 


m. EPISTAXIS. 

Etiology. —Bleeding from the nose may result from local or constitutional 
conditions. Among lqcgl,causes may be mentioned traumatism, small ulcers, 
picking or scratching the nose, new growths, and the presence of foreign bodies. 
In chronic nasal catarrh bleeding is not infrequent. The blood may come 
from one or both nostrils. The flow may be profuse after an injury. 

Among general conditions with which nose-bleeding is associated, the fol¬ 
lowing are the most important: It occurs in growing children, particularly 
about the age of puberty; more frequently in the .delicate and in the rheumatic 
than in the strong and vigorous. There is a family form in which many mem¬ 
bers in severed generations are affected. There is a chronic recurring epistaxis 
' associated with multiple telangiectasis of the skin and mucous membranes 

(Quarterly Journal of Medicine, Vol. I). . , ,.. 

Epistaxis is a very common event in-persons of so-called plethoric habit. 
It is stated sometimes tcupreeede, or to indicate a liability to, apoplexy, in 
venous engorgement epistaxis is not common and there may be a mos 
grade of cyanosis without its occurrence. It is frequent in 110 losta-hepa 1B- 
I n balloon and m ountain ascensions, in the very rarefied atmosphere, hemor¬ 
rhage from the noselsa common event. In hemophilia the nose ranks rs 
of the mucous membranes from which bleeding arises. It occurs in all forms o 



696 


DISEASES OF WE RESPIRATORY SYSTEM. 


rhrnnir nnwatfln in ctejftjc jnifiratiiiaLseghritis, and in . cirrhosis of the l iver. 
It prec edes the onset of certain fevers, more particularly typhoi d, with'which 
it seems associatedin a special manner. Vicapious ppiataxis has been described 
in cases nf guppraggivn of thn Lastly, it is said to be brought on by 

certain psychical impressions, but the observations on this point are not trust¬ 
worthy. The blood in epistaxis results from capillary oozing or diapedesis. 
The mucous membrane is deeply congested and there are often capillary angi¬ 
omata situated usually in the respiratory portion of the nostril mid upon the 
cartilaginous septum. . 

Symptoms.—Slight haemorrhage is not associated with any special fea¬ 
tures. When the bleeding is protracted the patients have the more serious 
manifestations of loss of blood. In the slow dripping which takes place in 
some instances of haemophilia, there may be formed a remarkable blood tumor 
projecting from one nostril and extending even below the mouth. 

Death from ordinary epistaxis is very rare. The more blood is lost, the 
greater is the tendency to clotting with spontaneous cessation of the bleeding. 

Diagnosis.—The diagnosis is usually easy. One point only need be men¬ 
tioned; namely, that bleeding from the posterior nares occasionally occurs dur¬ 
ing sleep and the blood trickles into the pharynx and may be swallowed. If 
vomited, it may be confounded with hsematemesis; or, if coughed up, wiih 
hemoptysis. 

Treatment.—In a majority of the cases the bleeding ceases of itself. Vari¬ 
ous simple measures may be employed, such as h olding the arms, abram the 
%nd r the app lication of ice to the nose, or the injection of cold or hot water 
info the, .nostrils. Astringents, such as zinc, alum, or t annin , may be used; 
and the tincture of the perehloride of iron, diluted with ice-water, may be 
introduced into the nostrils. If the bleeding comes from an ulcerated surface, 
an attempt should be made to apply cteunkacid or the cautery. If the bleed¬ 
ing is at all severe and obstinate, the posterior nares should be plugged. One 
oi the patients with epistaxis and spider angiomata of the skin and mucous 
membranes used a finger of a rubber glove with a small rubber tube and stop¬ 
cock by which he could dilate the glove finger, inserted into the nostril, and 
so effectually control tho bleeding. The inhalation of carbonic-acid gas may be 
tried or a solution of gelatine or of adrenalin injected into the nostril. 

B. DISEASES OF THE LARYNX. 

L ACUTE CATARRHAL LARYNGITIS.. 

This may come on as an independent affection or in association with gen¬ 
eral catarrh of the upper respiratory passages. 

Etiology. — Many cases are due to catching cold-or to nyoynan nf the voice: 
others come on in consequence of the of irritating gases. It may 

occur in the general catarrh a ssoci ated with, influenza and measles. Very severe 
laryngitis is excited by traumatism, either injuries from without or thoJLodg- 
ment of foreign.bodies. It may be caused by the action of very hot liquids 
"*• rnn™'™ ~ T ~ 

Symptoms.—There is a se nse of tick ling referred to the larynx; the cold 
air irritates and, owing to the increased sensibility of the mucous membrane, 
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ft?** may * P ainful - There is a i, aml tho VQiw , ig 

al]a|^d. At first it is simply^HMky, but soon phonation Warned, painful, and 
fWlly mim c e -iuay be completely lost. In adults the respirations am not 
increased m frequency but lyluldren dyspnoea is not uncommon and may 
occur m spasmodic a tacks and become urgent if there is much oedema with 
the inflammatory swelling. 

■The laryngoscope shows a swollen mucous membrane of the larynx par¬ 
ticularly the ary-epiglottidean folds. The vocal cords have lost their smooth 
and shining appearance and are reddened and swollen. Their mobility also 
is greatly impaired, owing to the infiltration of the adjoining mucous'mem¬ 
brane and of the muscles. A slight mucoid exudation covers the parts. The 
constitutional symptoms are not severe. There is rarely much fever, and in 
many cases the patient is not seriously ill. Occasionally eases come on with 
greater intensity, the cough is very distressing, deglutition is painful, and there 
may be urgent dyspnoea. 


Diagnosis.— There is rarely any difficulty in determining tho nature of a 
case if a satisfactory laryngoscopic examination can be made. The severer 
f°rms may simulate oedema of the glottis. When the loss of voice is marked, 
the case may be mistaken for one of nervous aphonia, but the laryngoscope 
would decide the question at once. Much more difficult is the diagnosis of 
acute laryngitis in children, particularly in the \ery young, in whom it is so 
hard to make a proper examination. From ordinary laryngismus it is to be 
distinguished by the presence of fever, the mode of onset, and particularly the 
coryza and the previous symptoms of hoarseness or loss of voice. Membranous 
laryngitis may at first be quite impossible to differentiate, but in a majority 
of cases of this affection there arc patches on tho pharynx and early swelling of 
the cervical glands. The symptoms, too, are much more severe. 

Treatment. —Rest of the larynx should be enjoined, so.far as phonation is 
concerned. In cases of any severity the patient should bo kept in bed. The 
room should be at an even temperature and the air saturated with moisture. 
Early in the disease, if there is much fever, aconite and citrate of potash may 
be given, and for the irritating painful cough a full dose of Dover’s powder 
at night. An ice-bag externally often gives great relief. 


n. CHRONIC LARYNGITIS. 

Etiology. —The cases usually follow repeated acute attacks. Tho most com¬ 
mon causes are overuse of the voice, particularly in persons whose occupation 
necessitates shouting in the open air. The constant inhalation of irritating 
substances, as tobacco-smoke, may also cause it. 

8ymptoms. —The voice is usually hoarse and rough and in severe cases may 
be almost lost. There is usually very little pain; only the unpleasant sense of 
tickling in the larynx, which causes a frequent desire to cough. With the 
laryngoscope the mucous membrane looks swollen, but much less red than in 
tbe acute condition. In association with the granular pharyngitis, the mucous 
glands of the epiglottis and of the ventricles may be involved. 

Treatment.—The nostrils should bo carefully examined, since in some 
instances chronic laryngitis is associated with and even dependent upon ob¬ 
struction to the free passage of air through the nose. Local application must 



598 DISEASES OF THE RESPIRATORY SYSTEM. 

be made directly to the larynx, either with a brush er by means of a spray. 
Among the remedies most recommended are the solutions of nitrate of silver, 
chlorate of potash, perchloride of zinc, and tannic acid. Insufflations of bis- 
muth are sometimes useful. 

Among directions to be given are the avoidance of heated rooms and loud 
speaking, and abstinence from tobacco and alcohol. The throat should not be 
too much muffled, and morning and evening the neek should be sponged with * 
cold water. 


TTT (EDEMATOUS LARYNGITIS. 

Etiology. —(Edema of the glottis, or, more correctly, of the structures 
which form the glottis, a very serious affection, is met with (a) as a rare 
sequence of ordinary acute laryngitis; (6) in chronic diseases of the larynx, 
as syphilis or tubercle; (c) in severe inflammatory diseases like diphtheria, in 
erysipelas of the neck, and in various forms of cellulitis; ( d ) occasionally 
in the acute infectious diseases—scarlet fever, typhus, or typhoid; in Bright’s 
disease, either acute or chronic, there may lie a rapidly developing oedema; 
(e) in angio-neurotic oedema. 

Symptoms.—There is dyspnoea, increasing in intensity, so that within an 
hour or two the condition becomes very critical. There is sometimes marked 
stridor in respiration. The voice becomes husky and disappears. The laryn¬ 
goscope shows enormous swelling of the epiglottis, which can sometimes be 
felt with the Anger or even seen when the tongue is strongly depressed with a 
spatula. The ary-epiglottidean folds are the seat of the chief swelling and 
may almost meet in the middle line. Occasionally the oedema is below the 
true cords. 

The diagnosis is rarely difficult, inasmuch as even without the laryngo¬ 
scope the swollen epiglottis can be seen or felt with the Anger. The condition 
is very fatal. 

Treatment.—An ice-bag should be placed on the larynx, and the patient 
given ice to suck. If the symptoms are urgent, the throat should be sprayed 
with a strong solution of cocaine, and the swollen epiglottis scarifled. If 
relief does not follow, tracheotomy should immediately be performed. The 
high rate of mortality is due to the fact that this operation is as a rule too 
long delayed. 

IV. SPASMODIC LARYNGITIS (LaryngifimuB stridulus). 

Spasm of the glottis is met with in many affections of the larynx, but there 
is a special disease in children which has received the above-mentioned and 
other names. 

Etiology.— A purely nervous affection, without .any inflammatory condi¬ 
tion of ( b e larynx, it occurs* in children between the ages of six months and 
ttage_Jfiprs, and is most commonly seen in connection- with rickets. As 
Escherich has shown, the disease has close relations with tetany and may 
display many of the accessory phenomena of this disease. Often the attack 
eomes-on-when- the child has been crossed _o_r scolded. Mothers sometimes call 
the attacks “ passion flts ” or attacks of “ holding the breath.” It was sup- 



DISEASES OF THE LAE Y NX. 599 

posed aipn^ tlmi Uioy were associated will, enlargement of (he thymus 

s;zz ££ 

centric or reflex from peripheral irritation. The disease is not so 
common in America as in England. 

Symptoms.-—The attacks may come on either in the night or in the day 
often just as the e n d awakes. There is no cough, no hoarseness, hut the 

r °Tf3teT C n'° Ch . ild Sl . n,gRluS for lTO1,h ' *'-> ^ee gets cou- 

pted, and |en, with a sudden relaxation of the spasm, the air is drawn into 

thejHflgs with a high-pitched crowing sound, which has given to the affection 
the name-of ch.ld-crowmg” Convulsions may occur during an attack or 
there Jnay be carpo-pedal spasms. Death may, but rarely docs, occur during 
; .the attack. With the cyanosis the spasm relaxes and respiration begins The 
attacks may recur with great frequency throughout the day. 

Treatment. The..gums should he carefully examined and, if swollen and 
hot,..ireely lanced. The bowels should he carefully regulated and as these 
children are usually delicate or rickety, nourishing diet and cod-liver oil 
should be given. By far the most satisfactory method of treatment is.thg gold 
sponging. In severe cases, two or three times a day the child should he placed 
in a warm bath, and the back and chest thoroughly sponged for a minute or 
two with cold water. Since learning this practice from Ringer, at the Uni¬ 
versity Hospital, London, I have seen many cases in which it proved success¬ 
ful. It may be employed when the child is in a paroxysm, though if the 
attack is severe and the lividity is great it is much hotter to dash cold water 
into the face. - Sometimes the introduction of the linger far hack into the 
throat will relieve the spasm. 

Spasmodic croup, believed to be a functional spasm of the muscles of the 
larynx, is an affection seen most commonly between the ages of two and five 
years. According to Trousseau’s description, the child goes to bed well, and 
about midnight or in the early morning hours awakes with oppressed breath¬ 
ing, harsh, croupy cough, and perhaps some huskiness of voice. The oppres¬ 
sion and distress for a time are very serious, the face is congested, and there 
are signs of approaching cyanosis. The attack passes olf abruptly, the child 
falls asleep and awakes the next morning feeling perfectly well. Those attacks 
may be repeated for several nights in succession, and usually cause great alarnf 
to the parents. Whether this is entirely a functional spasm is, j think, doubt¬ 
ful- There are instances in which the child is somewhat hoarse throughout 
Hie day, and has slight catarrhal symptoms and a brazen, croupy cough. There 
,s Probably slight catarrhal laryngitis with it. These cases are not infrequently 
mistaken for true croup, and parents are sometimes unnecessarily disturbed 
I'X the serious view which the physician takes of the case. Too often the poor 
rhild, deluged with drugs, is longer in recovering from the treatment than he 
would be from the disease. To allay the spasm a whiff of chloroform may be 
a( lministered, which will in a few moments give relief, or the child may be 
placed in a hot bath. A prompt emetic, such as zinc or wine of ipecac, will 
usually relieve the spasm, and is specially indicated if the child has overloaded 
IIn ' stomach through the day. 
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V. TUBERCULOUS LARYNGITIS. 

Etiology. —Tubercles may arise primarily in the laryngeal mucosa, but in 
the great majority of cases the affection is secondary to pulmonary tubercu¬ 
losis, in which it is met with in a variable proportion of from 18 to 30 per 
eent. Laryngitis may occur veiy early in pulmonary tuberculosis. There 
may bo well-marked involvement of the larynx with signs of very limited; 
trouble at one apex. -These are cases which, in my experience, run a very 
unfavorable course. 

Morbid Anatomy. —The mucosa is at first swollen and presents scattered 
tubercles, which seem to begin in the neighborhood of the blood-vessels. By 
their fusion small tuberculous masses arise, which caseatc and finally ulcerate, 
leaving shallow irregular losses of substance. The ulcers are usually covered 
with a grayish exudation, and there is a general thickening of the mucosa 
about them, which is particularly marked upon the arytenoids. The ulcers 
may erode the true cords and finally destroy them, and passing deeply may 
cause perichondritis with necrosis and occasionally exfoliation of carti¬ 
lages. The disease may extend laterally and involve the pharynx, and down¬ 
ward over the mucous membrane, covering the cricoid cartilage toward the 
oesophagus. Above, it may reach the posterior wall of the pharynx, and in 
rare cases extend to the fauces and tonsils. The epiglottis may be entirely 
destroyed. There are rare instances in which cicatricial changes go on to such 
a degree that stenosis of the larynx is induced. 

Symptoms. —The first indication is slight huskiness of the voice, which 
finally deepens to hoarseness, and in advanced stages there may be complete 
loss of voice. There is something very suggestive in the early hoarseness of 
tuberculous laryngitis. The attention may be directed to the lungs simply by 
the quality of the voice. 

The cough is in part due to involvement of the larynx. Early in the 
disease it is not very troublesome, but when the ulceration is extensive it 
becomes husky and ineffectual. Of the symptoms, none is more aggravating 
than the dysphagia, which is mot with particularly when the epiglottis is 
involved, and when the ulceration has extended to the pharynx. There is no 
more distressing or painful complication in phthisis. In instances in which 
the epiglottis is in great part destroyed, with each attempt to take food there 
are distressing paroxysms of cough, and even of suffocation. 

"'With the laryngoscope there is seen early in the disease a pallor of the 
mucous membrane, which also looks thickened and infiltrated, particularly 
that covering the arytenoid cartilages. The jilcers are very characteristic. 
They are broad and shallow, with gray bases and ill-defined outlines. The 
vocal cords are infiltrated and thickened, and ulceration is very common. 

The diagnosis is rarely difficult, as it is usually associated with well-marked 
pulmonary disease. In case of doubt the secretion from the base of an ulcer 
should be examined for bacilli. 

Treatment. —The voice sh ould, nat-he-used. The ulcers-should be sprayed 
and kept thoroughly cleansed with a sqliitjpji of tannic acid, nitrate ofsiher, 
or s q |n frttfl of sine. Th e insu fflation, three times a day, aLa-powder-of 
f orm wjth mnrphia- after cleansing the ulcers with a spray, re lieves th e p alD 
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in a majority of the cases, ggsaine (4iper-eeujt solution) applied with the 
flfr wtiisfir wil l often enable the patient to swallow his food comfortably. There 
are, however, distressing cases of extensive laryngeal and pharyngeal ulcera¬ 
tion in which even cocaine loses its good effects. When the epiglottis is lost 
,’^0 difficulty in swallowing becomes very great. Wolfcnden states that this 
'ffiay be obviated if the patient hangs his head over the side of the bed and 
sucka milk through a rubber tube from a mug placed on the floor. 


VI. SYPHILITIC LAEYHGITIS. 

Syphilis attacks the larynx with great frequency. It may-result from 
the inherited disease or be a secondary or tertiary manifestation of the ac¬ 
quired form. 

Symptoms.—In secondary syphilis there is occasionally erythema of the 
lawny which may go on to definite catarrh, but has nothing characteristic. 
The process may proceed to the formation of superficial whitish ulcers, usually 
symmetrically placed on the cords or ventricular bands. Mucous patches and 
conddpnata are rarely seen. The symptoms are practically those of slight 
loss of votics with laryngeal irritation, as in the simple catarrhal form. 

'Tfife tertiary laryngeal lesions are numerous and very serious. True gum- 
m ata. v arying in size from the head of a pin to a small nut, arise in the sub¬ 
mucous tissue, most commonly at the base of the epiglottis. They go through 
tho'changes characteristic of these structures and may either break down, pro¬ 
ducing extensive and deep ulceration, or—and this is more characteristic of 
syphilitic laryngitis—in their healing form a fibrous tissue winch shrinks and 
produces stenosis. The ulceration is apt to extend deeply and involve the carti¬ 
lage, inducing necrosis and exfoliation, and even hemorrhage from erosion 
of the arteries. (Edema may suddenly prove fatal. The cicatrices which fol¬ 
low the sclerosis of the gummata or the healing of the ulcers produce grea 
deformity. The epiglottis, for instance, may be tied down to the pharyngeal 
wall or to the epiglottic folds, or even to the tongue; and eventually a stenosis 

results! 'which." may necessitate tracheotomy. * 

The laryngeal symptoms of inherited syphilis have the usual course o 
these lesions and appear either early, within the first five or six months, or 
after puberty; most commonly in the former penod. Of 76 ca8 “> 
Mackenzie found that 63 occurred within the first year. The ffimmatoM * 
tration leads to ulceration, most commonly of the epiglottis “J 
tricles, and the process may extend deeply and involve the cartilage. Cica 

tricial contraction may also occur. 

The diagnosis of syphilis of the larynx is rarely difficult, s.ncc occu 
most commonly in connection with other symptoms o ® *■ j .. ^ 

Treatment.— The administration of constitutional ® ^ 

important, and under mercury and iodide of potassium ■ always 

may rapidly be relieved. The tertiary laryngeal 

serious ^difficult to treat. The deep ulcerationi»ispec d y 

and the ci catr ization may necessitate tracheotomy, or th gratlusi ' 

as practiseaTy Schroetter. 
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. o. DISEASES OF THE BRONCHI 

I. ACTJTE BRONCHITIS. 

Acute catarrhal inflammation of the bronchial mucous membrane is a very 
common disease, rarely serious in healthy adults, but very fatal, ip the did and . 
in the young, owing to associated pulmonary complications. It is bilater al*'. 
and either the larger and medium sized tubes or the smaller bronchi, 

in which case it is known as capillary bronchitis. 

We shall speak only of the former, as the latter is part and pared of 
broncho-pneumonia. 

Etiology.—Acute bronchitis is a common sequel of matching cold, and is 
often no thin g more than the extension downward of an ordinary coryza. It 
occurs most frequently in the changeable weather of early spring and late 
autumn. Its association with cold is well indicated by the popular expression 
“ q pld i>n the chest.” It may prevail as an epidemic apart from influenza, of * 
which it is an important feature. 

Acute bronchitis is associated with many other affections, notably pieagles. 
It is by no means rare at the onset of typhoid fever and malaria. It is present 
also in astjjma and whooping-cough. The subjects of spinal curvature are 
specially liable to the disease. The bronchitis of Blight’s disease, gout, and 
heart-disease is usually a chronic form. It attacks persons of all ages, but 
most frequently the young and the old. There are individuals who have a 
special disposition to bronchial catarrh, and the slightest exposure is apt to 
bring on an attack. Persons who live an out-of-door life are usually less sub¬ 
ject to the disease than those who follow sedentary occupations. 

The affection is probably microbic, though we have as yet no definite evi¬ 
dence upon this point. 

ICorbid Anatomy.—The mucous membrane of the trachea and bronchi is 
reigned, congested, and covereT"with mucus and muco-pus, which may be 
seen oozing from the smaller bronchi, some of which are dilated. The finer 
changes in the mucosa consist in desquamation of the ciliated epithelium, 
sweHing-amLcedema of the submucosa, and infiltration of the tissuowith leu- 
cqpjttoe- The mucous glands are much swollen. 

Symptoms. —The symptoms of an ordinary “ cold ” accompany the onset 
of an acute bronchitis. The coryza extends to the tubes, and may also affect 
theTarynx, producing hoarseness, which in many cases is marked. A chill is 
rare, but there is invariably a sense of oppression, with heaviness and languor 
aad pains in the bones and back. In mild cases there is scarcely any fever, 
but i n sever er iorms the range is from 101°-io 103°. The htohchial-SyWtoms 
set in with a feeling of tightness and rawness beneath the sternum and a 
animation of oppression in the chest. The cough is rough at first, and often 
of a ringing character. It comes on in paroxysms which rack and distress 
the patient extremely. During the severe spells the pain may be very intense 
beneath the sternum and along the attachments of the diaphragm. At firs! 
the cough is dry and the expectoration scanty and viscid, but in a few days 
the secretion becomes muco-purulent and abundant, and finally purulent 
With the loosening of the cough great relief is experienced. The sputum h 
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. ^ ?SIC ^ L ® I81r8 ;- res P irat °iy movements are not greatly increased 
“ unless the fever is high. There arc instances, hS in S 

hrsaitiflg™i*.-3-^pjd and when the smaller tubes are involved there is 
_ On-Palpation the bronchial fremitus may often bo felt. On aus- 
“ the early stage, piping sibilant rales arc everywhere to bo heard 
They are very changeable and appear and disappear with coughing. WUh 

SrJti^thT the bronehlal membranes and the greater abundance of the 
secretion the rftles change and become mucous and bubbling in quality. The 

SS^ “ inCd ^ in 

it a£^ ,e 'T^ T iI ie 1 T rSL 'i 0 H th u di f ase d0pends on the conditinM under which 
it Wises. In healthy adults, by the end of a week the fever subsides and the 

congh loosens In another week or ten days convalescence is fully established. 
In^jnng children the chief risk is in the extension of the process downward. 
In p^asles and whooping-cough, the ordinary bronchial catarrh is very apt to 
descend to the finer tubes, which become dilated and plugged with muco-pus, 
inducing areas of collapse, and finally broncho-pneumonia. This extension 
is indicated by changes in the physical signs. Usually at the base the riles 
are subcrepitant and numerous and there may lie areas of defective resonance 
and of feeble or distant tubular breathing. In the aged and debilitated there 
are similar dangers if the process extends from the larger to the smaller tubes, 
n old age the bronchial mucosa is less capable of expelling the mucus, which 
is more apt to sag to the dependent parts and induce dilatation of the tubes 
with extension of the inflammation to the contiguous air-cells. 

Diagnosis.— The diagnosis of acute bronchitis is rarely difficult. Although 
the mode of onset may be brusque and perhaps simulate!pnauuuujia, yet the 
absence of dulness and blowing breathing, and the general character of the 
bronchial inflammation, render the diagnosis easy. About once a year I see 
a case of ^phmd fever, in which the diagnosis at first has lieen acute bron¬ 
chitis. The complication of-jbroncho-pneumonia is indicated by the greater 
severity, of the symptoms, particularly the dyspnoea, the changed color, and 
the physical signs. 

Treatment. —In mild cases, household measures suffice. The hot foot- 
or the warm bath, a drink of hot lemonade, and a mustard plaster on the 
chfiBt will often give relief. For the dry, racking cough, the symptom most 
complained of by the patient, Dover’s powder is the best remedy. It is a 
popular belief that quinine, in full doses, will check an oncoming cold on the 
chest, but this is doubtful. It is a common custom when persons feel the 
a Pproach of a cold to take a Turkish bath, and though the tightness and 
eppreasion may be relieved by it, there is in a majority of the cases great risk. 
Some of the severest cases of bronchitis which I have seen have followed this 
initial Turkish bath. No doubt, if the person could go to bed directly from 
the bath, its action would be beneficial, but there is great risk of catching 
"cold” in going home from the bath. Relief is obtained from the unpleasant 
^nse of rawness by keeping the air of the room saturated with moisturb, and 
in tills dry" stage the old-fashioned mixture of the wines of antimony and 
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ipecacuanha with, liquor .ammooii acetatis and nitrous ether is useful. If the 
pulse is very rapid, tincture of aconite may be given, particularly in* the case 
of children. For the cough, when dry and irritating, opium should bo freely 
used in the form of Dover’s powder or paregoric. Of course, in the very 
young and the aged care must be exercised in the use of opium, particularly 
if the secretions'are free; but for the distressing, irritative cough, which keeps 
the patient awake, opium in some form gives ihe only relief. As the cough 
loosens and the expectoration is more abundant, the patient becomes more 
comfortable. In this stage it is customary to ply him with expectorants of 
various sorts. Though useful occasionally, they should not bo .given as a 
matter of routine. A mixture of squills, ammonia, and senefa is a favorite 
one with many practitioners at this stage. 

In_the acute bronchitis of children, if the amount of secretion is large 
and difficult to expectorate, or if there is dyspnoea and the color begins to 
get dusky, an emetic (a tablespoonful of ipecac wine) should be given at once 
and repeated if necessary. 


n. CHRONIC BRONCHITIS. 

Etiology. —This affection may follow repeated attacks of acute bronchitis, 
but it is most commonly met with in chronic lung affections, heart-disease, 
aneurism of the aorta, gout, and renal disease. It is frequent in the aged; 
the young rarely are affected. Climate and season have an important influence. 
It is the winter cough of the aged, recurring with regularity as the weather 
gets cold and changeable. Owing to the more uniform heating of the houses, it 
is much less common in Canada and in the United States than in England. 

Horbid Anatomy. —The bronchial mucosa presents a great variety of 
changes, depending somewhat upon the disease with which chronic bronchitis 
is associated. In some cases the mucous membrane is very thin, so that the 
longitudinal bands of elastic tissue stand out prominently. The tubes are 
dilated, the muscular and glandular tissues are atrophied, and the epithelium 
is in great part shed. 

In other instances the mucosa is thickened, granular, and infiltrated. 
There may be ulceration, particularly of the mucous follicles. Bronchial dila¬ 
tations are not uncommon and emphysema is a constant accompaniment. 

Symptom*.-— In the form met with in old men, associated with emphysema, 
gout, or heart-disease, the chief symptoms are as follows: Shortness of breath, 
which may not be noticeable except on exertion. The patients “ptfff and 
blow ” on going up hill or up a flight of stairs. This is due not so much to 
the chronic bronchitis itself as to associated emphysema or even tb cardiac 
weakness. They complain of no pain. The cough is variable, changing with 
the weather and with the season. During the summer they may remain free, 
but each succeeding winter the cough comes on with severity and persists. 
There may be only a spell in the morning, or the chief distress is at night. 
The sputum in chronic bronchitis is very variable. In cases of the so-called 
dry catarrh there is no expectoration. Usually, however, it is abundant, 'muco¬ 
purulent, or distinctly purulent in character. There are instances in which 
the patient coughs up for years a thin fluid sputum. There is rarely fever. 
The general health may and the disease may present no serious fes- 
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many cLit is £ 

*«£$ and the condition m often that winch we sec in emphysema ^ 
p^Jion note is clear or hyperresonant On auscultation, ApiraUon is pro- 
W and wheezy mid rhonchi of various sorts are hoard-some high-phE 
gf ofed^ed.and snoring. Crepitant riles are common S 

Clinical Varieties. The description just given is of the ordinary chronic 

. 0001118 rnu COnDeCti0n With em P h ^ raa heart-disease and 
m many elderiy men. There are certain forms which merit special descrip- 

fa w 18 a / 0rm ° f cnE0NIC bronchitis in women, which comes 

on between the ages of twenty and thirty and may continue indefinitely with¬ 
out serious impairment of the health. In several cases the cough Mlnged 
JS^hSTeiUay. he slight, bronchiectasis. 

(6) BBONcnouEiiasA.—Excessive bronchial secretion is met with under 
several conditions. It must not be mistaken for the profuse expectoration of 
bronchiectasis. The secretion may be very liquid and watery—&ronc/wrr7w» 
sero jt a , a nd ^extr aordinary amount. More commonly, it is purulcnUfcpugh 
and with greenish or yellow-green masses. It may be thick and uniform. 
11m profuse bronchial secretion is usually a manifestation of chronic bron¬ 
chitis and may lead to dilatation of the tubes and ultimately to fetid 
bronchitis. In the young the condition may persist for years withont impair- 
ment of health and without apparently damaging the lungs. 

(c) Putrid Bronchitis.— Fetid expectoration is met with in connection 
with bronchiecfasis, gangrene, abscess, or with decomposition of secretions 
within phthisical cavities and in an empyema which has perforated the 
lung. There are insjtances in which, apart from any of these states, the 
expectoration .has.a fetid character. The sputa are abundant, usually thin, 
> n color, and they separate into an upper fluid layer capped 
with frothy mucus and a thick sediment in which may sometimes be found 
dirty yellow masses the size of peas or beans—the so-called Dittrich’s plugs. 
The affection is very rare apart from the above-mentioned conditions. In 
severe cases it leads to changes in the bronchial walls, pneumonia, and often 
to abscess or gangrene. Metastatic brain absMss has followed putrid bron- 
chitifl in a certain number of cases. 

(df IJBT Catarrh. —The catarrhs sec of Laennec, a not uncommon form, 

18 characterized by paroxysms of coughing of great intensity, with little or 
no expectoration. It is usually met with in elderly persons with emphysema, 
and is one of the most obstinate of all varieties of bronchitis. 

_ ®f®*tment.—Bemaval to a southern latitude may prevent the onset. In 
the ^milder climate of Falmouth, Torquay, and Bournemouth is 
suitable for those who cannot go elsewhere. Egypt, southern France, southern 
California, and Florida furnish winter climates in which the subjects of 
chronic bronchitis live with the greatest comfort. With care chronic bron- 
usatig may prove to be the slight ailment that, as Oliver Wendell Holmes says, 
promotes longevity. 

The first endeavor is to ascertain, if possible, whether there are oqnstita- 
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tional or local affections with which it is associated. In many instances the 
urine is found to be highly acid, perhaps slightly albuminous, pad the arteries 
are stiff. In the form associated with this condition, sometimes called gouty 
bronchitis, the attacks seem related to the defective renal elimination, and to 
this condition the treatment should be first directed. In other instances there 
are heart-disease and emphysema. In the form occurring in old men much 
may be done in the way of prophylaxis. There is no doubt that with prudence 
even in the most changeable winter weather much may bo done to prevent 
the onset of chronic bronchitis. WooUon undergarments should be used and 
especial care should be taken in the spring months not to change them for 
lighter ones before the warm weather is established. 

Cure is seldom affected by medicinal remedies. There are instances in 
which iodide of potassium acts with remarkable benefit, and it should always 
be given a trial in cases of paroxysmal bronchitis of obscure origin. For the 
morning cough, bicarbonate of sodium (gr. xv), chloride of sodium (gr. v), 
spirits of chloroform (lUv) in anise water and taken with an equal amount 
of warm water will be found useful (Fowler). When there is much sense 
of tightness and fulness of the chest, the portable Turkish bath may be tried. 
When the secretion is excessive muriate of ammonia and senega are useful. 
Stimulating expectorants are contraindicated. When the heart is feeble, the 
combination of digitalis and strychnia is very beneficial. Turpentine, the old- 
fashioned remedy so warmly recommended by the Dublin physicians, has in 
many quarters fallen undeservedly into disuse. Preparations of tar, creosote, 
and terebene are sometimes useful. Of other balsamic remedies, sandal-wood, 
the compound tincture of benzoin, copaiba, balsam of Peru or tolu may bo 
used. Inhalations of eucalyptus and of the spray of ipecacuanha wine are 
often very useful. If fetor be present, carbolic acid in the form of spray (10 
to 20 per cent solution) will lessen the odor, or thymol (1 to 1,000), but the 
intratracheal medication is the most efficient. After the larynx is anaesthe¬ 
tized with a 4 per cent cocaine solution, inject with'Suitable syringe about 
two drachms of olive oil, with gr. £ of iodoform, and gr. -J of morphia if there 
is irritating cough. For urgent dyspnoea with cyanosis, bleeding from the 
arm gives most relief. 


m. BRONCHIECTASIS. 


Etiology. —The following excellent classification is given by B artv K ing: 
I. Bronchiolectasisj^^. c 


IL Bronchiectasis 


1. Chronic bronchitis 

2. Broncho-pneumonic 

A. Pure-{ 3. Chronic pneumonic 
4. Pneumonic 
V5. Pleuritio 

B. Tuberculous 


|C. Traumatic 


’1. Aneurism 

2. Tumor 

3. Foreign body 
.4. Syphilis 
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In addition there is a congenital defect which 
chiectasis universalis. 


Orawitz has described as bron- 


Unqueshonably the weaken.ng of the bronchial wall is the most impor¬ 
tant, probably the essential, factor in inducing bronchicctasy, since the wall 
is than not able to resist the pressure of air in severe spells of coughing and 
m straining. In some instances the mere weight of the accumulated secretion 
may be sufficient to distend the terminal tubules, as is seen in compression of a 
bronchus by aneurism. Barty King lays great stress on pleural adherency aa 
a factor in the initial dilatation of the tubes. The disease seems to have 
increased is frequency since the influenza epidemics of the past fifteen years. 
Of six consecutive cases in my wards in the session of 1901-05 from every 
one Boggs isolated the influenza bacillus. 


Morbid Anatomy. Two chief forms of bronchiectasis are recognized—the 

S ncal and thujmililar —which may exist together in the same lung. The 
ion may be general or partial. Universal bronchiectasis is always uni¬ 
lateral. It occurs in rare congenital cases and is occasionally seen as a 
sequence of interstitial pneumonia. The entire bronchial tree is” represented 
by a series of sacculi opening one into the other. 'The walls are smooth and 
possibly without ulceration or erosion except in the dependent parts. The 
lining membrane of the sacculi is usually smooth and glistening. Tho-dila- 
ta li o na .may .iam large cysts immediately beneath the pleura. Intervening 
betweenjthgj^gguli is a dense cirrhotic lung tissue. The partial dilatations— 
the saccular and cylindrical—are common in chronic phthisis, particularly at 
the apex, in chronic pleurisy at the base, and in emphysema. Hero the dila¬ 
tation is more commonly cylindrical, sometimes fusiform. The bronchial 
mucous membrane is much involved and sometimes there is a narrowing of 
the lumen. Occasionally one meets with a single sacculi^bronchiectasy in 
connection with chronic bronchitis or emphysema. Some of these look like 
simple cysts, with smooth walls, without fluid contents. Bronehiolectasis as an 
acute condition may follow the infectious diseases, as in the cases described by 
Sharkey, Carr, and others. The chronic variety is a sequel of bronchitis in 
old subjects. 

TTiatnlnginnlly the bronchi-which are the seat of dilatation show important 
changes. In the largo, smooth dilatations the cylindrical is replaced by a 
P4.YQnefit_epithelium. The muscular layer is stretched, atrophied, and the 
fibres separated; the elastic tissue is also much stretched and separated. In 
the large saccular bronchiectases and in some of the cylindrical forqp, due to 
retained secretions, the lining membrane is ulcerated. The contents of some 
of the larger bronchiectatie cavities are horribly fetid. 

Symptoms.—There are acute cases, usually the bronehiolectasis of children; 
but a recent case in my wards of the broncho-pneumonia form died in six 
weeks from the onset. The bronchi of the lower lobes wore dilated; there 
were areas of broncho-pncumonia and one or two spots of gangrene. The 
patient became hemiplegic, probably from abscess of the brain. In the 
limited dilatations of phthisis, emphysema, 'and chronic bronchitis, the symp¬ 
toms are in great part those of the original disease, and the condition o|f»n 
18 not suspected during life. 

In CTtflpairo saoenlar bronchiectasis the characters of the cough and expec¬ 
toration an distinctive. The_patient will pass, the greater part of the 
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without any cough and thou in a severe paroxysm will bring up a large quan¬ 
tity of sputum. Tfin of my cases showed this symptom. Of- 23 of my cases the 
amount for twenty-four hours was, in 2 less than 100 cc., in 11 from 100-300 
cc., in 2 almost 500 cc., in 7 over 600 cc. In one case with over ohe litre 
per day the cavities found were very small. SometimesichangfurfJ&gjpsi- 
tjg n wil l bring on a violent attack, probably due to the fact that some of the 
secretion 'flows from' tho dilatation to a normal tube. iTho daily spell of 
coughing is usually in the morning. t.T he expectorati on is in many instances 
very characteristic. It k-ffrmri«h nr p Tmriah . hrawn in co lor, fluid, p urulent , 
with a perilliar.add. sometimes jetid, odor. Pl aced in laconical glass* jt.scpu- 
rat p- fl into a thick granular layor hfllnw and a.thin, mucoid intervening layer 
above, which nap ped b y a braymi^,froth. Microscopically it consists of 
pus-corpuscles, often large crystals of fatty acids, which are sometimes in 
enormous numbers over the field and arranged in bunches. Hcematoidin 
crystals are sometimes present. Elastic fibres are seldom found except when 
there is ulceration of the bronchial walls. Tubercle baccilli are not present. 
In some cases, as in 10 of my series, the expectoration is very fetid and has all 
the characters of that described under fetid bronchitis. Nummular expectora¬ 
tion, such as comes from phthisical cavities, is not common. Haemorrhage 
occurred in 14 out of 35 cases analyzed by Fowler, in 17 of my 24 cases, 
slight in 8, and extreme in 3. Abscess of the brain has in a few instances 
followed the bronchiectasis. Rheumatoid affections may occur, and it is one 
of the conditions with which the pulmonary osteo-arthropathy is commonly 
associated. 

Diagnosis. —The diagnosis is not possible in a largo number of the cases. 
In the extensive sacculated forms, unilateral and associated with interstitial 
pneumonia or chronic pleurisy, the diagnosis is easy. There is contraction of 
the side, which in some instances is not at all extreme. TIip rnvprnnim signs 
may be ,chiefly at, the base and may vary according to the condition of the 
Cavity, whether full or empty. There may bo the most exquisite amphoric 
phenomena and loud resonant rfiles. The condition persists for years and is 
not inconsistent with a tolerably active life. The patients frequently show 
signs of marked embarrassment of the pulmonary circulation. There is cya¬ 
nosis on exertion* the finger-tips are clubbed, and the nails incurved. A con¬ 
dition very difficult to distinguish from bronchiectasis is a limited pleural 
cavity communicating with a bronchus. 

treatment.—Medical treatment is not satisfactory, since it is impossible 
to heal the cavities. I have practised the injection of antiseptic fluids in some 
instances with benefit. Intratracheal injections have been very warmly recom¬ 
mended of late. With a suitable syringe a drachm may be injected twice a 
day of the following solution: Menthol 10 parts, guaiacol 2 parte, olive oil 88 
parts. Or better still when the odor is very offensive iodoform in olive oil- 
"fbs creasote vapor bath may be given in a small room. The patient’s eyes 
must be protected with well-fitting goggles, and the nostrils stuffed with 
cotton-wool. A drachm of creasote is poured upon water in a saucer and 
vaporized by placing the saucer over a spirit lamp. At first the vapor is very 
irritating and disagreeable, but the patient gets used to it. The bath should 
be taken at first every other day for fifteen minutes, then gradually increased 
to an hour daily. The fceatment should be continued for three* months. I 
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can recommend it as a most satisfactory method of treatment. In suitable 
of|j(e drainage of the cavities may be attempted, particularly if the patient is in 
fa%; good condition. 1' or the fetid secretion turpentine may be given, or tcre- 
bqhe/and inhalationa used of carbolic acid or thymol. 

IV. BRONCHIAL ASTHMA. 

Asthma is a term which has been applied to various conditions associated 
with dyspnoea—hence the names cardin c and r enal asthm a—but its use should 
be limited to the affection known as bronchial or spasmodic asthma. 

Etiology.—All writers agree that there is in a majority of cases of bron¬ 
chial asthma a strong neuro tic element. Many regard it as a neurosis in which, 
according to one view, spasm of the bronchial muscles, according to the other 
turgescence of the mucosa, results from disturbed innervation, pucumogastric 
or vaso-motor. Of the numerous theories the following arc the most im¬ 
portant: 

(1) That it is duo to spasm of the bronchial muscles, a theory which has 
perhaps the largest number of adherents. The original experiments of 
C. J. B. Williams, upon which it is largely based, have been confirmed by 
Brodio. 

(2) That the attack is due to swelling of the bronchial mucous membrane 
—fljiciiaaary hypersemia (Traube), vaso-motor turgescence (Weber), diffuse 
hypersemic swelling (Clark). 

(3) That in many cases it is a special form of inflammation of the 
smaller bronchioles —ktaacIiwHtis exudativa (Ourschmann). Other theories 
which may be mentioned are that the attack depends on spasm of the dia¬ 
phragm or on reflex spasm of all the inspiratory muscles. 

As already mentioned, the so-called hay fever is an affection which has 
many resemblances to bronchial asthma, with which the attacks may alter¬ 
nate. In the suddenness of. onset and in many of their features these dis¬ 
eases have the same origin and differ only in site, as suggested by Sir Andrew 
Clark and now generally acknowledged by specialists. Making due allowance 
for anatomical differences, if the structural changes occurring in the nasal 
mucous mombrane during an attack of hay fever were to occur also in various 
parts of the bronchial mucosa, their presence there would afford a complete 
and adequate explanation of the facts observed during a paroxysm of bronchial 
asthma (Clark). With this statement I fully agree, but tho observations of 
Curschmann havo directed attention to a feature in asthma which has been 
neglected; namely, that in a majority of the cases it is associated with an 
exudation, such as might bo supposed to come from a turgcscent mucosa and 
which is of a very characteristic and peculiar character. The hypermmia and 
swelling of the mucosa and tho extremely viscid, tenacious mucus explain well 
the hindrance to inspiration and expiration and also the quality of the riles. 
An o edema, of t.hn nngin nm i retir fyp" H ° been described in the hands anti. 
ar ms maifiima(J. S. Billings, Jr.). . 

Some general facts with reference to etiology may lie mentioned. The 
affection sometime^ rime in families, particularly those with irritable and 
unstable nervous systems. The attack may be associated with neuralgia or, 
8s Salter mentions, even alternate with epilepsy. Men are more frequently 
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affected than women. The disease often begins in childhood and sometimes 
lasts until old age. It maytfollow an attack of Whooping-cough. One of its 
most striking peculiarities is the luarresaA extraordinary variety of circum¬ 
stances which at times induce a paroxysm. Among theses lo cal «on<|itinnn 
climate or atmosphere qro most important. A person may be free in the"Sty 
and invariably suffer from aimttack when he goes into the country, or into 
one special part of the country. Such cases are by no means uncommon. 
Brea thin g-the-a»- of~a particular room or a dusty_atmosphere.may fering»on 
an attack. ^ Odors, particularly of flowers and of hay, or emanations from 
animals, asthe horse, dog, or cat, may at once cause an outbreak^4fright or 
violent emotion of any sort .may bring on a paroxysm. 7UJerine end ovarian 
troubles were formerly thought to induce attacks and may do so in rare in¬ 
stances.^ Diet, too, has an important influence, and in persons subject to the 
disease severe paroxysms may be induced by overloading the stomach, or by 
taking certain articles of food. Chronicxases^-which, the attacks recur year 
after year, gradually become associated with emphysema, and every fresh 
“ cold ” induces a paroxysm. ^And lastly, many pases of bronchial asthma-arc 
associated...with affections of the nose, particularly with hypertrophic rhinitis 
-H lW al 

Briefly stated then, bronchial asthma is a neurotic affection, characterized 
by hypersemia and turgescence of the mucosa of the smaller bronchial tubes 
and a peculiar exudate of mucin. The attacks may be due to direct irritation 
of the bronchial mucosa or may be induced reflexly, by irritation of the nasal 
mucosa, and indirectly, too, by reflex influences, from stomach, intestines, or 
genital organs. . i 

Symptomi.-*=Premonitory sensations precede some attacks, such as chill y 
feelings, a sense of tightness in the chest, flatulence, the passage of a large 
quantity of urine, of great depression of spirits. Nocturnal attacks are com¬ 
mon. After a few hours’ sleep, the patient is aroused with a distressing sense 
of want of breath and a feeling of great oppression in the chest. Soon the 
respiratory efforts become violent, all the accessory muscles are brought into 
play, and in a few minutes the patient is in a paroxysm of the most intense 
dyspnoea. The face is pale, the expression anxious, speech is impossible, and 
in spite of the most strenuous inspiratory efforts very little air enters the lungs. 
Expiration is prolonged and also wheezy. The number of respirations, how¬ 
ever, is not much increased./,’The asthmatic fit may last from a few minutes to 
sesacal-hours. 'JVhen sever§, the signs of defective aeration soon appear, the 
face becomes bedewed with sweat, the pulse is small and quick, the extremities 
get cold, and just as the patient seems to be at his worst, the breathingd^gins 
to get .easi er, and often with a paroxysm of coughing relief is obtained. & he 
sinks exhausted to sleep. The relief may be but temporary and a second 
attack may soon come on. In a majority of the cases even in the intervals,be¬ 
tween tfie asthmatic fits the respiration is somewhat embarrassed!! The cough 
is at first vary .tig ht and dry a nd the expectoration is tenacious. Emphysema 
“of the neck may occur during the violent coughing spells.p, TJjjacgB# may 
break ou^ over the whole body during an attack, or, as in one patient, may 
be confined to the Akin of the interscapular regions. 

. The p hY8io*£ s igns during an attack are very characteristic. / Qajaqpac- 
tioft_the thorax loots e nlarg ed, barrebahaped, and is fixed, the amount of 
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expansion being altogether disproportionate to the intensity of the inspiratory 
movements. The diaphragm islawered and moves but slightly. Inspiration is 
short and quick, p -rpiratinn pmlnngw l percussion may not reveal any special 
difference, but there is sometimes marked hyperresonance, particularly in 
cases whieh have had repeated attacks. ' 

o, On_auscultation, with inspiration and expfration, there are innumerable 
sibilant anfsonorous rales of all varieties, piping and high-pitched, low-pitched 
and grave. Later in the attack there are moist riiles. 

(. The sputum in bronchial asthma is quite distinctive, unlike that whieh 
occurs in any other affection. Early in the attack it is brought up with great 
d ifficult y and is in the form of rounded gelatinous masses, the so-called 
“ pertes J,r ~ ^ft Though balUike, they can be unfolded and really 

represent moulds in mucus of the smaller tubes. The entire expectoration may 
be made up of these somewhat translucent-looking pellets, floating in a small 
quantity of thin mucus. Some of them are opaque. Often with the naked cyo 
a twisted spiral character can be seen, particularly if the sputum is spread on 
a glass with a black background. Microscopically, many of these pellets have 
a spiral structure, which renders them among the most remarkable bodies met 
with in sputum. It .is not a little curious that they should have been practi¬ 
cally overlooked until described by von Curschmann. Under the microscope 
the spirals are of two forms. In one there is simply a twisted, spirally arranged 
filament of mucin, in which are entangled leucocytes, the majority of which 
are eosinophiles. The twist may be loose or tight. The. second form is much 
more peculiar. In the centre of a tightly coiled skein of mucin fibrils with a 
few scattered cells is a-filament of extraordinary clearness and translucency, 
probably composed of transformed mucin. These spirals are doubtless formed 
in the finer bronchioles and constitute the product of an acute bronchiolitis. 
It is difficult to explain their spiral nature. I do not know of any observa¬ 
tions upon the course of the currents produced by the ciliated epithelium in 
the bronchi, but it is quite possible that their action may be rotatory, in which 
case, particularly when combined with spasm of the bronchial muscles, it is 
possible to conceive that the mucus formed in the tube might be compelled 
to assume a spiral form. Within two or three days the sputum changes entirely 
in character; it becomes muco-purulent and voa Curschmann’s spirals are no 
longer to be found. They occur in all instances of true bronchial asthma in 
the early period of the attack. I have never seen the true spirals either ill 
bronchitis or pneumonia. There are, in addition, in many cases, the pointed, 
octahedral crystals described by Leyden a nd sometimes called asthma crystals. 
They are identical with the crystals f ound in t he semen and jn_th£-MfiixCm 
le nkarinia. At one time they were supposed,T)y their irritating character, to 
induce, the paroxysms. Eosinophiles in the blood are enormously increased 
iOv*i|luna—to 25 or 35 per eent of the leucocytes, or even to 53.6 per cent id 
on* case (J. S. Billings, Jr.). 

Course.—The course of the disease is very variable. I n .severe att a cks.the 
paroxysms r ecur for three, or. four n i ght s-or even more, and in the intervals 
and during the day there may be wheezing and cough. Early in thediagsae 
the patient may be f ree in th e p)timing , distress, and 

the attacks may appear at first J» be of a purely narvou&^ti&rgpter. In. the, 
l on^afandliig wiB5 saiohysenia^in^g^jfitaDattly develops, and while the pure 



612 


DISEASES OF THE RESPIRATORY SYSTEM. 


asthmatic fits diminish in frequency the chronic bronchitis and shortness of 
breath become aggravated. ., 

Wo have no knowledge of the morbid anatomy of true asthma. Death dur¬ 
ing the attack is unknown. In long-standing cases the lesions are those of 
chronic bronchitis and emphytema. 

Treatmeni.-*-Thc asthmatroattaek usually demands immediate and prompt 
treatment, and remedies should be administered which experience has shown 
are capable of relieving the condition of the bronchial mucosa. AiasUEbiffs 
of chloroform will produce prompt though temporary relaxation. In su (fluid 
with very severe attacks, resisting all the usual remedies, the treatment by 
chloroform gave immediate and finally permanent reliefs Hypodermic injec¬ 
tions of pilocarpin (gr. &) will sometimes relax the mucosa in the profuse 
sweating. Perles of nitrite of amyl may be broken on the handkerchief or 
from two to five drops of the solution may be placed upon cotton-wool and 
inhaled. Strong stimulants given hot or a dose of spirits of chloroform in hot 
whisky will sometimes induce relaxation. More permanent relief is given by 
the hypndp.rmip injection of morphia or of morphia and cocaine combined. 
Ifl_flbsUnate and repeatedly recurring attacks this has proved a very satisfac¬ 
tory plan, "^he sedative antispasmodics, such as belladonna, henbane, stra¬ 
monium, and lobelia, may be given in solution or used in the form of ciga¬ 
rettes. Nearly all the popular remedies either in this form off i n pastilles 
contain some plant of the order solanacece, with nitrate or chlorate of potash. 
Excellent cigarettes are now manufactured and asthmatics try..variojj& sorts, 
since one $>rm benefits one patient, another form another patient^ Nitre 
paper made with a strong solution of nitrate of potash is very serviceable. 
Filling the room with the fumes of this paper prior to retiring will sometimes 
ward off a nocturnal attack. I have known several patients to whom tobacco 
smoke inhaled was quite os potent as the prepared cigarettes. 

(\ Cauterization of the mucous membrane of the nose has given gTeat relief, 
particularly in cases with swelling and irritation. The..use mL .compressed 
ai^in the pneumatic cabinet is very beneficial; oxygen inhalations may also 
be tried. In preventing the recurrence of the attacks there is no remedy so 
useful as iodide of potassium, which sometimes acts like a specific. From 
10 to 20 grains three times a day is usually sufficient. 

Particular attention should be paid to the diet of asthmatic patients. A 
rae which experience generally compels them to make is to take the heavy 
meals in the early part of the day and not retire to bed before gastric diges¬ 
tion is completed. Ap the attacks are often induced by flatulency, the carbo¬ 
hydrates should be restricted. Coffee is a mote .suitable drink than-tea. In 
respect to njirnnfp it is very difficult to lay down rules for asthmatics. The 
patients are often much better in the city than in the country. The high and 
dry altitudes are certainly more beneficial than the sea-shore; but in protracted 
cases, with emphysema as a secondary complication, the rarefied air of high 
altitudes is not advantageous. In young persons I have known a residence for 
six months in Bends'w southern California to be followed by prolonged 
freedom from attacks. Egypt is a peculiarly satisfactory winter climate. 
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V. FIBRINOUS BRONCHITIS. 

(Plaatio or Croupoua Bronchitis) 

Definition. —An acute or chronic affection, characterized by the formation 
jn certain of the bronchial tubes of fibrinoulfcasts, which art^ expelled in 
pafoxysms of dyspncea and cough. 

In several diseases fibrinous moulds of the bronchi arc formed, as in diph¬ 
theria (with extension into the trachea and bronchi), in pneumonia, and occa¬ 
sionally in phthisis—conditions which, however, have nothing to do witli true 
fibrinous bronchitis. These casts are not to lie confounded with the blood-casts 
which occur occasionally in liamioptysis. 

Clinical Description. —Bettman, in reporting a case which occurred in Prof. 
Whitridge Williams’s obstetrical clinic at the Johns llopkins Hospital, has 
analyzed all the cases from the literature since 18(11), grouping them into dif¬ 
ferent classes. The first and most important is chronic idiopathic*fibrinous 
bronchitis. It is a rare affection. Of 27 cases, 15 were iu males. It is most • 
common at tho middle period of life. The attacks may occur at definite inter¬ 
vals for months or years. The form and size of (lie casts may he identical at 
each attack ns though each time preci-ely (lie same bronchial area was in¬ 
volved. Thft_cxpcctoration of the easts is associated with paroxysms of dysp- 
nma and c ouirlm ic. which occur at longer or shorter intervals. F ever and 
h temopty sis may be present during the attack, .physical signs usually indicate 
the portion of the lung affected, as there are suppre s sed bxeatlujpuiuls and 
numerous rales OU coughing. A very dry ride, called the “ bruit as drapenu," 
has been described, caused by the vibration of a loosened portion of the cast. 

In five cases there were skin lesions. Tuberculosis is sometimes present. 
Death occurred iu only one case of the series. T-he casts are usually rolled 
up and mixed with mucus and blood. When unrolled they are large white 
branching structures. The main btem may be as thick as the little finger. 
Ft2JB.Jha consistency and appearance they have been described as fibrinous, 
tnii %>y cpnjtis) mainly of mucin. On cross-sect ion they show a concentrically 
stratified structure, with leucocytes and alveolar epithelium. Leyden's crystals 
and von Curschmann’s spirals arc sometimes found, and in Bellman's case 
there were protozoan-like bodies. 

5 There is a very remarkable acute form-, of which Bettman has collected 
15 cases. It comes on most frequently during some fever, as typhoid, pneu¬ 
monia, or the eruptive fevers. After a preliminary bronchitis the dyspnoea 
increases, and then the casts are coughed up. Chills and fever have been 
present. Four of the 15 cases proved fatal, and the casts were found in situ. 
It is much more serious than the chronic form. There may ho casts expec¬ 
torated which have not the arborescent structure of the true fibrinous moulds, 
but .which come from a single tube or its bifurcation. Sometimes they are 
very small and “ tail off ” into true spirals. 

Fibrinous casts are expectorated in connection -with chronic faearisdiaease 
(10 cases) an jjn p ulmonary tuberculosis (14 cases), in the latter disease Usu- 
a lly late in the c/m ra n and n/irnfavornblp moment. In the albuminous expgO- 
toration following tapping of a pleural exudate fibrinous casta, have bean 
coughed up, 
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In hemoptysis blood-casts may be expectorated, and they are not to be 
confounded with the casts of true fibrinous bronchitis which may be coughed 
up with profuse hemorrhage. 

In pneumonia small fibrinous plugs are not uncommon in the sputa, and 
in a few rare instances quite large moulds of the tubes may be coughed up. 

The mycelium of Aspertfllus fumigatus may form membranous casts in 
the bronchi. I reported an instance of the kind in which a small partial 
mould of this kind was expectorated, and there is on record a case in which 
for long periods membranes composed of this fungus were coughed up in 
attacks of dyspnoea. 

The pathology of the disease is obscure. The membrane is identical with 
that to which the term croupous is applied, and the obscurity relates not so 
much to the mechanism of the production, which is probably the same as in 
other mucous surfaces, as to the curious limitation of the affection to certain 
bronchial territories and in the chronic form the remarkable recurrence at 
stated or irregular intervals throughout a period of many years. 

In the fatal cases the bronchial mucous membrane may be found injected 
or pale. In Biermer’s case -the epithelial lining was intact beneath the cast, 
but in that of Kretschy the bronchi were denuded of their epithelium. Em¬ 
physema is almost invariably present. Evidences of recent or antecedent pleu¬ 
risy are sometimes found. Model, in an article published from Baumler’s 
clinic, states that tuberculosis was present in 10 out of 21 autopsies. 

Treatment.—In the acute cases the treatment should be that of ordinary 
acute bronchitis. We know of nothing which can prevent the recurrence of the 
attacks in the chronic form. In the uncomplicated cases there is rarely any dan¬ 
ger during the paroxysm, even though the symptoms may be most distressing 
and the dyspnoea and cough very severe. Inhalations of ether, steam, or 
atomized lime-water aid in the separation of the membranes. Waldenberg 
employed the last remedy with success in one case. Ewart recommends intra¬ 
tracheal injections of olive oil. Pilocarpine might be useful, as in some in¬ 
stances it increases the bronchial secretion. The employment of emetics may 
be necessary, and in some cases they are effective in promoting the removal of 
thecasts. 


D. DISEASES OF THE LUNGS. 

I. OXROUIiATOBY DISTURBANCES IN THE LUNGS. 

Congestion.—There are two forms of congestion of the lungs—active and 
passive. 

(1) Active Congestion of the Ldnqs. —Much doubt and confusion still 
exist on this subject French writers, following Woillez, regard it as an inde¬ 
pendent primary affection (maladie de Woillez), and in their dictionaries End 
text-books allot much space to it. English and American authors more* cor¬ 
rectly regard it as a symptomatic affection. Active fluxion to the lungs occurs 
with increased action of the heart, and when very hot air or irritating sub¬ 
stances are inhaled. In diseases which interfere locally with the circulation 
the capillaries in the adjacent unaffected portions may be greatly distended. 
Thedmportance, however, of this collateral fluxion, as it is called, is probably 
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exaggerated. In a whole series of pulmonary affections there is this asso¬ 
ciated congestion—in pneumonia, bronchitis, pleurisy, and tuberculosis. 

The s ymp toms of active congestion of the lungs are by no means definite. 
The description given by Woillez and by other French writers is of an affec-' 
tion which is difficult to recognize from anomalous or larval forms of pneu- 
. mohia. The chief-symptoms described arc/initi«l ehill^pain the sid^dysp- 
ijgAtood^atg.qough^&ffiimpexature from 1011. to-lOA 0 . T he pbvainal »ipi a 
(i are defective; resonance^feeble breathing, sometimes bronchial in character, and 
i fjBfl^r&les. A majority of clinical physicians would undoubtedly class such 
cases under inflammation of the lung. In many epidemics the abnormal and 
larval forms are specially prevalent. 

The occurrence of an intense and rapidly fatal congestion of the lung, fol¬ 
lowing extreme heat or cold or sometimes violent exertion, is recognized by 
some authors. Kenforth, the oarsman, is said to have died from this cause 
during the race at Halifax. Leuf has described eases in which, in association 
with drunkenness, exposure, and cold, death occurred suddenly, or within 
twenty-four hours, the only lesion found being an extreme, almost haemor¬ 
rhagic, congestion of the lungs. It is by no means certain that in these cases 
death raaHy-oaanwi from pulmonary congestion in the absence of specific state¬ 
ments with reference to the coronary arteries and the heart. 

(2) Passive Congestion. —Two forms of this may be recognized, the me¬ 
chanical and the hypostatic. 

(a) Mechanical congestion occurs whenever there is an'obstacle to the 
return of the blood to the heart. It is a common event in many affections 
of the left heart. The lungs are voluminous, russet brown in color, cutting 
and tearing with great resistance. On section they show at first a brownish- 
red tinge, and then the cut surface, exposed to the air, becomes rapidly of a 
vivid red color from oxidation of the abundant haemoglobin. This is the con¬ 
dition known as brown induration of the lung. Histologically it is charac¬ 
terized by (a) great distention of the alveolar capillaries; (/8) increase in 
the connective-tissue elements of the lung; (y) the presence in the alveolar 
walls of many cells containing altered blood-pigment; (8) in the alveoli numer¬ 
ous epithelial cells containing blood-pigment in all stages of alteration, which 
are also found in great numbers in the sputum. 

It occasionally happens that this mechanical hyperaemia of the lung results 
from pressure by tumors. So long as compensation is maintained the mechan¬ 
ical congestion of the lung in heart-disease does not produce any symptoms, 
but with enfeebled heart action the engorgement becomes marked and there 
are dyspnoea, cough, and expectoration, with the characteristic alveolar cells. 

(b) Hypostatic congestion. Tn fevers and adynamic states generally, it is 
very common to find the bases of the lungs deeply congested, a condition in- 
ducedtpartly by the effect of gravity, the patient lying recumbent in one pos¬ 
ture for'a long time, butxhiefly by weakened heart action. That it is not an 
effWt of gravity alone is shown by the fact that a healthy person may remain 
in bed an indefinite time without its occurrence. The posterior parts of the 
lung art dark in color and engorged with blood and serum; in some instances 
to such a degree that the alveoli no longer contain air and portions of the lung 
sink_in „water. The tennusplenizalion and hypostatic pneumonia have been 
given to *haao advanced grades. It is a common affeetion in protracted cases 
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qf typhoid fovnr nrnl in long dobilite ting'ifaeBBes. Tn ascit es. nqTpqriain ami 
ft hHonniofll tumors thfe bases, of tha lungs may be compressed and congested- In 
this connection must be mentioned the form of passive congestion met with 
in injprv to, and organic disease of, the brain. Tn tyrfibral, apoplexy tha-baaes 
of the lungs are deeply engorged, nqt quite airless, but heavy, and on section 
drip with blood.and serum. I have twice seen this condition in an extreme 
grade throughout the lungs in death from morphia poisoning. In some in¬ 
stances the lung tissue has a blackish, gelatinous, infiltrated appearance, almost 
like diffuse pulmonary apoplexy. Occasionally this congestion is most marked 
in, and even confined to, the hemiplegic side. In prolonged coma the hypo¬ 
static congestion may be associated with patches of consolidation, due to the 
' aspiration of portions of food into the air-passages. 

The symptoms of hypostatic congestion are not at all characteristic, and 
the condition has to be sought for by careful examination of the bases of the 
lungs, when slight dulness, feeble, sometimes blowing, breathing and liquid 
rifles can be detected. 

Tbeatment.— The treatment of congestion of the lungs is usually that 
of the condition with which it is associated. In the intense pulmonary en¬ 
gorgement, which may possibly occur primarily, and which is met with in 
heart-disease and emphysema, free bleeding should be practised. From 20 to 
30 ounces of blood Bhould be taken from the arm, and if the blood does not 
flow freely and the condition of the patient is desperate, aspiration of the 
right auricle may be performed. 

(Edema.—In all forms of intense congestion of the lungs there is a transu¬ 
dation of serum from the engorged capillaries chiefly into the air-cells, but 
also into the alveolar walls. Not only is it very frequent in congestion, but 
also with inflammation, with new growths, infarcts, and tubercles. When 
limited to the neighborhood of an affected part, the name collateral, oedema 
is sometimes applied to it. 

Acute oedema is met with: (1) in the infections; (2) in Bright’s disease; 
(3) in heart disease, particularly angina pectoris, myocarditis, and valve 
lesions; (4) in arterio-sclerosis; (5) pregnancy; (6) angio-neurotic oedema, 
and (7) as a complication of the epileptic fit. The theory most generally 
accepted is that of Welch, whose experiments seemed to indicate that pul¬ 
monary oedema is due to a disproportionate weakness of the left ventricle, so 
that the blood accumulates in the lung capillaries until transudation occurs. 
’’■Such weakness may be brought about by paralysis or by spasm of the left 

- ventricle. Others regard is as an effect of disturbance in the vasomotor 

; mechanism of the lungs. 

Anatomically the lung is anaemic, heavy, sodden, pits on pressure, and on 
section a large quantity of clear or blood-tinged serum flows out. It may 
have in places a gelatinous aspect 

• Symptoms. —The onset is sudden with a feeling of oppression and pain 
in the chest and rapid breathing which soon becomes dyspnceic or orthoprffleic- 
There may be an incessant short cough and a copious frothy, sometimes blood- 
tinged, expectoration, which may be expelled in a gush from the mouth and 
nose. The face is pale and covered with a cold sweat; the pulse is feeble and 

the heart’s action weak. Over the entire chest may be heard piping and 

bubbling riles. The attack may be fatal in a few hours or it may persist 
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for twelve or twenty-four hours and then pass off. Steven, of Glasgow, has 
reported a case with 72 attacks in two and a half years. I have seen this 
recurrent form in angina pectoris, eacli paroxysm of which was associated 
with'in tense dyspnoea and all the features of acute oedema of the lungs. 

Bleedipg should be practised at once and is often most helpful. Dry 
cupping may be tried. One of my patients had great relief from inhalations 
Of chloroform. Oxygen may be used. If there is much agitation and sense 
of'impending death, morphia may bo given hypodermically. 

H/fi Pulmonary Haemorrhage.—This occurs in two forms -fbroncho-pulmonary 
hemorrhage, sometimes culled bronehorrhagia, in which the blood is poured 
out into the bronchi and is expectorated, and pulmonary apoplexy or pneumor- 
rhagia, in which the haemorrhage takes place into the air-cells and the lung 
tissue. 

1. Broncho-pulmonary Hemohriiagk; Hemoptysis. —Spitting of 
blood, to which the term haemoptysis should be restricted, results from a vari¬ 
ety of conditions, among which the following arc the most important: (sj). In. 
young healthy persons haemoptysis may occur without warning, and after con¬ 
tinuing for a few days disappear and leave no ill traces. There may he at 
theTIme ’of the attack no physical signs indicating pulmonary disease. In 
such cases good health may be preserved for years and no further trouble 
occur. These cases are not very uncommon, and in spite of the good health 
tuberculosis may be suspected. In Ware’s important contribution to this sub¬ 
ject,* of 386 cases of haemoptysis noted in private practice 02 recovered and 
pulmonary disease did not subsequently develop in them. ( b) Haemoptysis 
in pulmonary tuberculosis, which is considered on page 325. (<■) In con¬ 

nection with certain diseases of the lung, as pneumonia (in the initial stage) 
and cancer, occasionally in gangrene, abscess, and bronchiectasis, (d) In 
many heart affections, particularly mitral lesions. It may be profuse anil 
recur at intervals for years, (c) In ulcerative affections of the larynx, 
trachea, or bronchi. Sometimes the hmmorrhage is profuse and rapidly fatal, 
as when the ulcer erodes a large branch of the pulmonary artery, an accident 
which I have known to happen in a case of chronic bronchitis with emphy¬ 
sema. (f) Aneurism is an occasional cause of luemoptysis. It may be sudden 
and rapidly fatal when the sac bursts into the air-passages. Slight bleeding 
may continue for weeks or months, due to pressure on the mucous membrane 
or erosion of the lung; or in some cases the sac “ weeps ” through the exposed 
laming. 0 f fibrin, (g) Vicarious haemorrhage, which occurs in rare instances 
in cases of interrupted menstruation. The instances are well authenticated. 
Flint mentions a case which ho had had under observation for four years, 
and Hippocrates refers to it in the aphorism, “liammptysis in a woman is 
nm^ypri Ky an om pKnn of the menses.” Periodical luemoptysis has also been 
met with a fter the rem oval of both ovaries. Even fatal hemorrhage has 
oasped-irem -the lung during menstruation when no lesion was found to 
ac e^nryL far -it. (h) There is a form of recurring hemoptysis in arthritic 
subjects to which Sir Andrew Clark has called special attention and which 
also ia described by French writers. The cases occur in persons over fifty 
years of age who usually present signs of the arthritic diathesis. It rarely 


* On Hemoptysis as a Symptom, by John Ware, M.D, 
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leads to fatal issue and subsides without inducing pulmonary changes. (i)_ 
Haemoptysis occurs sometimes in malignant fevers and in purpura hatnor- 
rhagica. Lastly, there is rp firm in hrrrmvptjnin, rjnr io.the hmmhiul flnlrr an 
affection which is confined to parts of China and Japan. 

Symptoms .—Haemoptysis sets in as a rule suddenly. Often without wam- 
’ mg the p atient ? experiences a warm, saltish taste as the mouth dills with blood. 
Coughin g is usually induced. Thero may be only an ounce or. so brought up 
before the hamorrhage stops, or the bleeding may continue for days, the 
patient bringing up small quantities. In other instances, particularly when 
a large vessel is eroded or an aneurism bursts, the amount is large, and the 
patient after a few attempts at coughing shows signs of suffocation and death 
is produced by inundation of the bronchial system. Fatal hasmorrhage even 
may occur into a large cavity in a patient debilitated by phthisis without the 
production of haemoptysis. I dissected a case of this kind at the Philadelphia 
Hospital. The blood from the lungs generally has characters which render 
it readily distinguishable from the blood which is vomited. It is alkaline 
in reaction, frothy, and mixed with mucus, and when coagulation occurs air- 
bubbles are present in the clot. Blood-moulds of tho smaller bronchi are 
sometimes seen. Patients can usually tell w hether the blood has been brought 
up by-coughing or by vomiting, and in a majority of cases the history gives 
important indications. In paroxysmal haimoptysis connected with menstrual 
disturbances the practitioner should see that the blood is actually coughed 
up, since deception may be practised. The spurious haemoptysis of hysteria is 
considered with that disease. Naturally, the patient is at first alarmed at the 
occurrence of bleeding, but, unless very profuse, as when due to rupture of 
an aortic aneurism in a pulmonary cavity, the danger is rarely immedi¬ 
ate. T he atta cks, however, are apt to foam for a few days and the sputa 
may remain blood-tinged for a longer period. In the great majority of 
cases the haemorrhage ceases spontaneously. It should be remembered that 
some of the blood may be swallowed and produce vomiting, and, after a day 
or two, the stools may be dark in color. It is not well during an attack of 
haemoptysis to examine the chest 

2. Pulmonary Apoplexy; Haemorrhagic Infarct.— In this condition 
the blood is effused into the air-cells and interstitial tissue. It is usually 
diffuse, tho parenchyma not being broken, as is the brain tissue in cerebral 
apoplexy. Sometimes,? ip,, disease of the brain,tin septic, conditions, and in 
^the malignant forms of fevers, the lung tissue is uniformly infiltrated with 
blood and has, on section, a black, gelatinous appearance. 

As a rule, the hasmorrhage is limited and results froirf^ the blocki ng of 
a jbraneh of the pulmonary artery either by a thrombus or an embolus. Tho 
condition is most common ixj'cjir.oiuc, heart-disease. Although the pulmonary 
arteries are terminal ones, blocking is not always followed by infarction; 
partly because the wide capillaries furnish sufficient anastomosis, and partly 
because the bronchial vessels may keCp'mp the circulation. The infarctions 
are chiefly at the periphery of the lung, usually wedge-shaped, with the base 
of the wedge toward the surface. When recent, they are dark in color, hard 
and firm, and look on section like an ordinary blood-clot. Gradual changes 
go on, and the color becomes a reddish-brown. The pleura over an infarct 
is usually inflamed. A microscopical section shows the air-cells to be dis- 
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tended with red blood-corpuscle?, which may also be in the alveolar walls. 
The infarcts are usually multiple and vary in size from a walnut to an orange. 
Very large ones may involve the greater part of a lobe. In tho artery passing 
to the affected territory a thrombus or an embolus is found. The globular 
thrombi, formed in the right auricular appendix, play an important part 
in the production of haunorrhagic infarction. In many cases the source of 
the embolus cannot bo discovered, and the infarct may have resulted from 
thrombosis in the pulmonary artery, but, as before mentioned, it is not infre¬ 
quent to find total obstruction of a large branch of a pulmonary artery without 
hemorrhage into tho corresponding lung area. The further history of an in¬ 
farction is variable. It .is possible that in some instances the circulation is 
re^t^blishod-and the blood removed. More commonly, if the patient lives, 
the usual changes go on in the extravasated blood and ultimately a pigmented, 
puckered, fibroid patch results. Sloughing may occur with the formation of a 
cavity. Occasionally gangrene results. In a case at the University Hospital, 
Philadelphia, a gangrenous infarct ruptured and produced fatal pneumo¬ 
thorax. 

The. symptoms of pulmonary apoplexy are by no means definite. The 
condition may be suspected in chronic heart-disease when hamoptysis occurs, 
particularly in mitral stenosis, but the bleeding may be due to the extremo 
engorgement. When the infarcts arc very large, and particularly in the lower 
lobe, in which they most commonly occur, there may bo signs of consolidation 
with blowing breathing and a pleuritic friction. 

Tukaiment of Pulmonary H.kmohrhagk. —The pressure within the 
pulmonary Urlcty is considerably less than that in the aortic system. The 
system is under vaso-motor control, but our knowledge of the mutual rela¬ 
tions of pressure in the aorta and.in the pulmonary artery, under varying 
conditions, is still very imperfect (Bradford). There may be an influence 
on the systemic blood-pressure without any on the pulmonary, and the pres¬ 
sure in the one may rise while it falls in the other, or it may rise and fall in 
both together. The researches of Bred in and Dixon indicate that drugs which 
raise tho peripheral blood-pressure by vaso-constrietion increase the total blood 
in the lung. Thus ergot, the remedy perhaps most commonly used, causes a 
distinct rise in the pulmonary blood-pressure, while aconite produces a definite 
fall. 

The anatomical condition in haemoptysis is either hyperemia of the bron- 
chi al muc osa (or of the lung tissue) or a perforated vessel. In the latter case 
the patient often passes rapidly beyond treatment, though there are instances 
of the most profuse haemorrhage, which must have come from a perforated 
artery or a ruptured aneurism, in which recovery has occurred. Practically, 
for treatment, we should separate these cases, as the remedies which would be 
applicable in thelcase of congested antLbleeding mucosa would be as much 
out of place in a case of^uemorrhage from ruptured aneurism as in a cut 
radial artery. £When the blood is brought up in large quantities, it is almost 
certain either that an aneurism has ruptured or a vessel has been eroded. Ip 
the instances in which tho sputa are blood-tinged or when the blood is in 
smaller quantities, bleeding comes by diapedesis from hypersemic vessels. In 
such cases the hemorrhage may be beneficial in relieving the congested blood- 
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The indications, are to reduce the frequency of the heart-beats and to 
lower the blood-pressure. The truth, Das Blut ist ein gam besonderer Saft, 
is strikingly emphasized by the frightened state of the patient. Best of the 
body and peace of the mind—“ qvfa, securitas, silentium ” of Celsus—effould 
be secured. Turn the patient o^Bie affected side, if known, as the regur¬ 
gitation is less apt to occur into qp bronchi of the sound lung. As Aieteus 
remarks, in haemoptysis the .patient despairs from the first, and needs to be 
strongly reassured. Death is rarely due directly to haemoptysis; patients die 
after, not of it (S. West). In the majority of cases of mild haemoptysis this 
is sufficient. Even when the patient insists upon going about, the bleeding 
may stop spontaneously. The diet should be light and unstimulating. Alcohol 
should not be used. The patient may, if he wishes, have ice to suck/-Small 
doses of aromatic sulphuric acid may be given, but unless the bleeding is 
protracted styptic and astringent medicines are not indicated. For cough, 
which is always present and disturbing, opium should be freely given, and 
is of all medicines most serviceable in haemoptysis. Digitalis should not be 
used, as it raises the blood-pressure in the pulmonary artery. Is Aconite, as it 
lowers the pressure, may be used when there is much vascular excitement. 
Ergot, tannic acid, and load, which are so much employed, have little or no 
influence in haemoptysis; ergot probably does harm. One of the most satis¬ 
factory means of lowering the blood-pressure/is purgation, and when the bleed¬ 
ing is protracted salts may be freely given. In profuse haemoptysis, such as 
comes from erosion of an artery or the rapture of an aneurism, a fatal result 
is common, and yet post-mortem evidence shows that thrombosis may occur 
with healing in a rapturo of considerable size. The-fainting-indueed by the 
loss of blood is probably the most efficient means of promoting thrombosis, 
and it was on this principle that formerly patients were bled from the arm, 
or from both arms, as in the case of Laurence Sterne./; Ligatures, orJEamaa*!)'*. 
bandages, placed around the legs may serve temporarily to check the bleeding. 

AtEhe. ice-bag on the sternum is of doubtful utility. In a protracted case Cayley 
induced pneumothorax, but without effect 

Briefly, then, we may say that haemorrhage from rapture of aneurism or 
erosion of a blood-vessel usually proves fatal. The fainting induced by the loss 
of-Wood is beneficial, and, if the patient can be kept alive for twenty-four 
hears, a thrombus of sufficient strength to prevent further bleeding may form. 
The chief danger is the inundation of the bronchial system with the blood, so 
j that while the haemorrhage is profuse the cough should be encouraged. Opium 
should not then be used, and stimulants should be given with caution. 

In the other group, in which the haemorrhage comes from a congested 
area and is limited, the patient gets well if kept absolutely quiet, and fatal 
haemorrhage probably never occurs from this source. Rest, reduction of 
the blood-pressure by minimum diet, purging, if necessary, and the admin¬ 
istration of opium to allay the cough are the main indications. 

H. BEONOHO-PNETTMONIA (Capillary Bronchitis). 

This is essentially an inflammation of the terminal bronchus and the air- 
vesides which make up .a pulmonaryjobule, whaaoa.the tarm-hr B nc to yaeu- 
monia. It is also kno wn as l obular, in contradistinction to lobar pnffiiiQQpi* 1 
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The termcataijhal ia leas applicable. The process begins usually with an 
uria^tm of the capillary bronchi, which is a condition rarete, tf ever 

^ uctu ^ 80 that it is now custom- 


ier.g^] 
i mHib 
pnBRni 


11 forms of broncho-pneumonia 
)bes, and it would have been more 
lonia among the Infectious dis- 

lilt ... . . 


consider the affections together, 
i depend upon invasion of the lung with 

*nf«wt to place them with lobar pnw... UU m among rne miectious dis- 
bn* it» weU perhaps to defer this until the bacteriology of the different 
varieties has been more fully worked out. 

8tlolo gy .-Bra^ E a ei na Qni a occu rs either as a primary or as a sec¬ 
ondary affection The relative frequency in 443 cases is thus given by Holt,: 
Primary, without previous bronchitis, 154; secondary (a) to bronchitis of 
larger tubes, 41; t^ measles, 89; to whooping-cough, 66; to .diphtheria, 47; 
to scarlet^ fever, 7; to_mfbenza, 6; to varicella, 2; to erysipelas, 2; and to 
acuto^ileo-qolitis iD The proportion of primary to secondary forms as sliown 
m this list is probably too low. 


SWSABX-iCDTn imoNCHO-PNEOMONiA, like the lobar form, attacks chil¬ 
dren in good health, usualljnjndcr. iwoyears. The etiological factors are very 
much those of ordinary pneumonia, anj-probably the pneumococcus is more 
often associated with it. 

Secondary biioxciio-pneumonia occurs in two great groups: 1. As a 
swuence of the infectious fevers-fnigaslcs,; diphtheria, w hoopimr- comrhZscar- 
r<WS fr0( l uentl y’ mall-pox, /erysipelas, amflyphouT fever. In 
children it forms the most serious complication of those diseases, and in 
reality causes more deaths than are due directly to the fevers. In large cilies 
it raq fes _ pext in fatality, to infantile diarrhoea. Following, as it does, the 
contagious diseases Which principally affect children, wo find that a large 
majority of cases occur during early life. According to Morrill’s Boston sta¬ 
tistics, it is most fatal during the first two years of life. The .number .of cases 
m a community increases or decreases with the prevalence of measles, searlet 
fever, and diphtheria. It is most prevalent in the winter and spring months. 
In the febrile affections of adults broncho-pneumonia is not very common. 
Thus in typhoid fever it is not so frequent as lobar pneumonia, though isolated 
areas of consolidation at the bases are by no means rare in protracted cases 
of this disease. In old people it may follow debilitating causes of any sort, 
and is met with in the course of chronic Bright’s disease and various acute 
and chronic maladies. 


2 - J a,thfi..jgqcqndjdiyi8ion of this affection are embraced the cases of 
so-called aspiration or deglutition pneumonia. Whenever the sensitiveness of 
le larynx is benumbed, as in the coma of apoplexy or unurn in, minute par- 
ic es of food or drink are allowed to pass the rima, and, reaching finally the 
>maller tubes, excite an intense inflammation similar to the vagus pneumonia 
*ch follows the section of the pneumogastrics in the dog. Cases are very 
-•■"iimow after. operations about the mouth and nose, after tracheotomy, and 
ln can H?T bf the larynx and oesophagus. The aspirated particles in some 
stances induce such an intense broncho-pneumonia that suppuration or even 
bmgrene supervenes. The ether pneumonia, already described, is often lobu- 
*r in type. 

An aspiration hronn h o. pnanmnTiia mfl jjfniw hsemopiysis (which has been 
“ready considered), the aspiration of material fmm a hrannhia^ini;,, '■nvity. 
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and occasionally the material from an empyema which has raptured into the 
lung. 

A common and fatal, form of broncho-pneumonia is that excited by the 
tubercle bacillus, which has already been considered. 

Among general predisposing causes may beanentinned ago. As just noted, 
it—in prone to'attack infants, and a majority of eases of pneumonia in chil¬ 
dren under five years of age are of this form. Of 370 cases in children under 
five years of age, 76 per cent were broncho-pneumonia (Holt). At thc.oppo 
site extreme of life it is also common, in association with various debilitating 
circumstances and with the chronic diseases incident to the old. In children, 
rickets and diarrhoea are marked predisposing causes, and broncho-pneumonia 
is one of the most frequent post-mortem-room lesions in infants’ homes and 
foundling asylums. The disease prevails most extensively among the poorer 
classes. 


Morbid Anatomy.-4-Qn, the pleural surfaces, particularly towMdJ&&,base, 
are seen depressed bluish or blue-brown areas of collapse, between .which-the 
lung^ tissue is. of a lighter color. Her^and there are p^ojimting-poitiona over 
which the pleura may be .slightly turbid or granular. jTh p lung is full er and 
firms? "thatt normal, and, though in jjreat part crepitant, there can be felt 
in places throughout the. substance ..solid, nodular bodies. < ^The dark dep ress! 
areas may be isolated or a large section of one lobe may be in the condition 
of collapse or atelectasis. Gradual inflation by a blow-pipe inserted in the 
bronchus will distend a great majority of these collapsed areas. On section, 
the general surface has a dark reddish color and usually drips blood. Project¬ 
ing above the level of the section arc lighter red or reddish-gray areas repre¬ 
senting the patches of broncho-pneumonia. These may be isolated and sepa¬ 
rated from each other by tracts of uninflamed tissue or they may be in groups; 
or the greater part of a lobe may be involved. Study of a favorable section 
of an isolated patch shows: (a) A dilated central bronchiole full of tenacious 
purulent mucus. A fortunate section parallel to the long axis may show a 
racemose arrangement—the alveolar-passages-full of muco-pus. (fe) Sur- 
rouiidihg’fBS bronchus for from 3 to 6 mm. or even more, an area of grayish- 
red consolidation, usually elevated above the surface and firm to the touch, 
xinlike, the consolidation of lobar pneumonia, it may present a perfectly smooth 
surface, though in some instances'It is distinctly granular. In a late stage of 
the disease small grayish-white points may be seen, which on pressure may be 
squeezed out as purulent droplets. A section in the axis of the lobule may 
present a somewhat grape-like arrangement, the stalks and -atoms- represent¬ 
ing the bronchioles and alveolar passages filled "with a yellowish or grayisb- 
white pus, while surrounding them is a reddish-brown hepatized tissue. (?) 
In the immediate n eighhorhpnfl of this peribronchial inflammation the tissue 
is dark in color, smooth, ainess, at a somewhat lower level than the hepatizml 
portion, and differs 'distinctly in color aid appearance from the other por¬ 
tions of the lung. This is the condition to which the term sjdeauation has 
been given- It really represents a tissue in the early stage of inflamma¬ 
tion, and it perhaps would be as well to give up the use of this term ami 
also that of carnijicagon, which is only a more advanced stage. The con¬ 
dition wf collapse probably always precedes this, and it is difficult u> 
iTidtuTioes to tell the difference, as one shades into the other. In fact; 
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collapse, splenization, and carnilicution are Iml preliminary steps in broneho- 
pneumonia. 

While, in many cases, the areas of broncho-pneumonia present a reddish- 
brown color and are indistinctly granular, in others, particularly in adults, the 
nodules may resemble more closely gray hepatization and the air-cells are filled 
with a grayish muco-purulent material. Minute hicmorrhages*arc sometimes 
seen in the neighborhood of the inflamed areas or on the pleural surfaces. 
Emphysema is commonly seen at the anterior borders and upper portions of 
the lung or in lobules adjacent to the inflamed ones. In many cases following 
diphtheria and measles the process is so extensive that the greater part of a 
lobe is involved, and it looks like a case of lobar hepatization. It has not, 
however, the uniformity of this affection, and collapsed dark strands may be 
ieen between extensive areas of hepatized tissue. 

There are three groups of cases: (1) Those in which the bronchitis and 
bronchiolitis are most marked, and in which there may be no definite con¬ 
solidation, and yet on microscopical examination many of the alveolar pas¬ 
sages and adjacent air-cells appear filled with inflammatory products. (2) 
The disseminated broncho-pneumonia, in which there are scattered areas of 
peribronchial hepatization with patches of collapse, while a considerable pro¬ 
portion of the lobe is still crepitant. This is by far the most common condi¬ 
tion.. (3) The pseudo-lobar form, in which the greater portion of the lobe 
is consolidated, but not uniformly, for intervening strands of dark congested 
lung tissue separate the groups of hepatized lobules. 

Microscopically, the centre of the bronchus is seen filled with a plug of 
exudation, consisting of leucocytes and swollen epithelium. Section in the 
long axis may show irregular dilatations of the tube. The bronchial wall is 
swollen and infiltrated with cells. Under a low power it is readily seen that 
the air-cells next the bronchus are most densely filled, while toward the per¬ 
iphery the alveolar exudation becomes less. The contents of the air-cells are 
made up of leucocytes and swollen epithelial cells in varying proportions. 
Bed corpuscles are not often present and a fibrin network is rarely seen, 
though it may be present in some alveoli. In the swollen walls are seen dis¬ 
tended capillaries and numerous leucocytes. As Delafield has pointed out, 
the interstitial inflammation of the bronchi and alveolar walls is the special 
feature of broncho-pneumonia. 

The histological changes in the aspiration or deglutition broncho-pneu¬ 
monia differ from the ordinary post>febrile form in a more intense infiltra¬ 
tion of the air-cells with leucocytes, producing suppuration and foci of soften¬ 
ing ; even gangrene may be present. 

Bacteriology of Bronoho-pneumonia. —The organisms most commonly 
foupd in broncho-pneumonia are Micrococcus lanceolatus. Streptococcus py¬ 
ogenes (either alone or with the pneumococcus^. Staphylococcus aureus el 
of bus, and Friedliinder’s Bacillus pneumonia. The Klebs-ljoefller bacillus is 
not infrequently found in the secondary lesions of diphtheria. Except the 
pneumococcus these microbes are rarely found in pure cultures. In the lobu¬ 
lar type the streptococcus is the most constant organism, in the pseudo-lobar 
the pneumococcus. Mixed infections are almost the^prule in broncho-pneu- 
monia. 

M. Wollfltein, in 17 primary cases, found Micrococcus lanceolatus alone 
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in I), with the streptococcus in 7. Of 14 secondary cases Micrococcus lanccu- 
latus was found alone in 2 and with other organisms in 9. The primary 
form is the result of infection with the pneumococcus, the secondary most 
often with the streptococcus.;'- 1 '' 1 '' 

Terminations of Bronchopneumonia. — (1) In resolution, which when it 
once begins gqes on more rapidly than in fibrinous pneumonia. Broncho¬ 
pneumonia of the apices, in a child, persisting for three or more weeks, 
particularly if it follows measles or diphtheria, is often tuberculous. In these 
instances, when resolution is supposed to be delayed, caseation has in reality 
taken place. (2) In suppuration, which is rarely seen apart from the aspira¬ 
tion and deglutition forms, in which it is extremely common. (3) In gan¬ 
grene, which occurs under the same conditions. (4) In fibroid changes— 
chronic broncho-pneumonia —a rare termination in the simple, a common 
sequence of tlio tuberculous, disease. Formerly it was thought that one of 
the most common changes in broncho-pneumonia, particularly in children, 
was caseation; but this is really a tuberculous process, tho natural termination 
of an originally specific broncho-pneumonia. It is of course quite possible 
that a broncho-pneumonia, simple in its origin, may subsequently be the seat 
of infection by Bacillus tuberculosis. 

Symptoms.—r-The^ primary form sets in abruptly with a chill or a con¬ 
vulsion. The child has not had a previous illness, but there may have been 
slight exposure. The temperature rises rapidly and is more constant; the 
physical signs are more local and there is not the wide-spread diffuse catarrh 
Df the smaller tubes. Muny cases are mistaken for lobar pneumonia. In 
others tho pulmonary features are in the background or are overlooked in 
the intensity of the general or cerebral symptoms. The termination is often 
by crisis, and the recovery is prompt. The mortality of this form is slight. 
8. West has called attention to the importance of recognizing these primary 
cases and to their resemblance in clinical features with acute lobar pneumonia. 
The secondary form begins usually as a bronchitis of the smaller tubes. Much 
qqnfusion has arisen from the description of capillary bronchitis as a sepa¬ 
rate affection, whereas it is only a part, though a primary and important-one, 
'Pfj^roncho-pneumonia. At. the outset it may be said that if in convalescence 
from measles or in whooping-cough a child has an accession of fever with 
cough, rapid pulse, aud rapid breathing, and if, on auscultation, fine riles 
are heard at the bases, or widely spread throughout the lungs, even though 
neither consolidation nor blowing breathing can be detected, the diagnosis 
of broncho-pneumonia may safely be made. I have never seen in a fatal case 
I after diphtheria or measles a capillary bronchitis as the sole lesion. 1 T he ons et 
is rare]x_sudden, or .with a distinct chill; but after a day or so of indisposi¬ 
t ion t he child gets feverish and begins ta cough and to get short of breaih. 
The fever is extremely variable; a range of from 102° to 104° is common. 
.The skin is very dry and pungent.., The cough is hard, distressing, and may 
be painful. “ Dyspnoea gradually becomes a prominent feature.; Expiration 
may be jerky and grunting, y The respirations may rise as high as 60 or even 
80 per minute. Within iha first forty-eight hours the p&icuaaion resonance is 
not impaired; the note, indeed, may be very full at the anterior borders of 
the lungs.^ O j auscultation , many riles are heard, chiefly the fine subcrepitant 
variety, with sibilant rhonehi. There may really no signs in dicating that 
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jMpaixncbyma of the lung is involved, and yet even at this early stage, within. 
foB^-oigU^ours of the onset of the pulmonary symptoms, I have repeatedly, 
after diphtheria, f ound scattered nodules of lobular hepatization. Northrup, 
in a case in which death occurred within the fiSf twenty-four hours, in addi¬ 
tion to the extensive involvement of the smaller bronchi, found the intra¬ 
lobular tissue also involved in places. The dyspnoea is constant and progres¬ 
sive'and soon signs of deficient aeration of the blood are noted. The face 
becomes a little suffused and the finger-tips bluish. The child has an anxious 
expression and gradually enters upon the most distressing stage of asphyxia. 
At first the urgency of the symptoms is marked, but soon the benumbing influ¬ 
ence of carbon dioxide on the nerve-centres is seen and the child no longer 
makes strenuous efforts to breathe. The cough subsides, and, with a gradual 
increase in lividity and a drowsy restlessness, the right ventricle becomes more 
an d mpfc .distended, the bronchial rales become more liquid as the tubes fill 
with mucus, and death occurs from heart paralysis. These are symptoms of 
a severe case of broncho-pneumonia, or what the older writers called suffocative 
cata rrh . 

The physical signs may at first be those of capillary bronchitis, as indi¬ 
cated by the absence of dulncss, the presence of fine subcrepitant and whistling 
rales. In many cases death takes place before any definite pneumonic signs 
are detected. When these exist they are much more frequent at the bases, 
where there may bo areas of impaired resonance or even of positive dulness. 
When numerous loci involve the greater part of a lobe the breathing may 
beeomo-tubular, but in the scattered patches of ordinary broncho-pneumonia, 
following the fevers, the breathing is more commonly harsh than blowing. 
In grave cases there is retraction of the base of the sternum and of the lower 
costal cartilages during inspiration, pointing to deficient lung expansion. 

Diagnosis.—With lobar pneumonia it may readily be confounded if the 
areas of consolidation are large and merged together.•''It is to be remembered, 
as Holt’s figures well show, that 1 broncho-pneumonia occurs chiefly in children 
under one year, whereas lobar pneumonia is more common after the third 
yean No writer has so clearly brought out the difference between pneumonia 
at these periods as Gerhard,* of Philadelphia, whose papers on this subject 
have the freshness and accuracy which characterized all the writings of that 
eminent physieian. ^Between lobar pneumonia and the secondary form of 
broncho-pneumonia the diagnosis is easy. fThe mode of onset is essentially 
different in the two infections, the one developing insidiously in the course 
or at the conclusion of another disease, the other setting in abruptly in a 
child in good health, jfja. lobar pneumonia the disease is almost always uni¬ 
lateral, in broncho-pneumonia bilateral.£ The chief trouble arises in cases of 
prima ry bronchopneumonia, which by aggregation of the foci involves the 
gr eater par t of one lobe. iHere the difficulty is very great, and the physical 
signs may be practically identical, but in broncho-pneumonia it is much more 
likely that a lesion, however slight, will be found on the other side. 

*> A s till more difficult question to decide is whether an existing broncho¬ 
pneumonia is simple or tuberculous. In many instances the decision cannot 
be made, as the circumstances under which the disease occurs, the mode of 

* American Journal of Medical Sofenoee, vols. xlv and XT. 
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onset, and the physical signs may be identical. It has often been my e\pr 
rience that a case has been sent down from the children's ward to the dead- 
house with the diagnosis of post-febrile broncho-pneumonia in which there 
was no suspicion of the existence of tuberculosis; but on section there were 
found tuberculous bronchial glands and scattered areas of broncho-pneumonia, 
some of which were distinctly caseous, while others showed signs of softening. 
I have already spoken fully of this in the section on tuberculosis, but it is 
well to emphasize the fact that there are many cases of broncho-pneumonia 
t in children.which time alone enables us to distinguish from tuberculosa. ^Thc 
existence of extensive disease at the apices or central regions is a suggestive 
indication, and signs of softening may be detected, ijn the vomited matter, 
which is brought up after severe spells of coughing, sputum may be picked 
out and elastic tissue and bacilli detected. 

p It is a superfluous refinement to make a diagnosis between capillary bron¬ 
chitis and catarrhal pneumonia, for the two conditions are part and parcel 
of the same disease, tin simple bronchitis involving the larger tubes urgent 
d y a pp ma and pulmonary distress are rarely present and the aUas^a m,co arser 
and.more sibilant It must not be forgotten that, as in lobar pneumonia, 
cerebral symptoms may mask the true nature of the disease, and may even 
lead to the diagnosis of mepjyngjiis. I recall more than one instance in 
which it could not be satisfactorily determined whether the infant had tubor- 
culom.weaingitis or a cerebral complication of an acute pulmonary affection. 

Prognosis.—In. thw - paima ry form the outlook is good. . In..children e»- 
foebled by constitutional disease and prolonged fevers broncho-pneumonia is 
terribly fatal, hut in cases coming on in connection with whooping-cough or 
after, measles recovery^may take placo in the most desperate cases. It is in 
this disease that the truth of the old maxim is shown—“ Never despair of 
a Biek child.” Thtuleatiuiale in children under five has been variously esti¬ 
mated at from ’IQ tn SO pvt "rmt After diphtheria and measles thin, wiry 
children seem to stand broncho-pneumonia much better than fat, flabby ones. 
In adults the aspiration or deglutition pneumonia is a very fatal disease. 

Prophylaxis.—Much can be done to reduce the probability of attack after 
febrile affections. Thus, in the convalescence from measles and whooping- 
cough, it is very important that the child should not be exposed to cold, 
particularly at night, when the temperature of the room naturally falls. In 
a nocturnal visit to the nursery—sometimes, too, I am sorry to say, to a 
. children’s hospital—how often one sees children almost naked, having kicked 
aside the bedclothes and having the night-clothes up about the arms! The 
use of light flannel “combinations” obviates this nocturnal chill, which i>. 
I am sure, an important factor in the colds and pulmonary affections of young 
children, both in private houses and in institutions. The catarrhal trouble- 
of the nose and throat should be carefully attended to, and during fevers 
the mouth should be washed two or three times a day with on antiseptic 
solution. 

Treatment. —The frequency and the seriousness of broncho-pneumonia 
render it a disease which taxes to the utmost the resources of the prac¬ 
titioner. There is no acute pulmonary affection over which he at times «*» 
greatly despairs. On the other hand, there is not one in which he will be 
more gratified in, saving cases which have seemed past all succor. The geo- 
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eral arrangements should receive special attention.' The room should be kept 
at an ev entemperature—about 65° to 68°—and the^air should be kept moist 
with'vap or. 

J At me outset the bowels should bo opened by a mild purgu^njihaa-oastor 
oil or smdl^^gg^s of calomel, one-twelfth to one-sixth of a grain hourly until 
a movement is obtained, and care should be taken throughout the attack 
to secure a daily movement. {/The common saline fever mixture of citrate 
of potash, liquor ammonii acetatis, and aromatic spirits of ammonia may Ikj 
given every two or three hours. If the disease comes on abruptly with high 
fever, minim or minim and a half doses of the . tincture of aconite , may Ikj 
given with it. /‘The pain, the distressing symptoms, and the incessant cough 
often demand opium, which must of course be used with care and judgment 
in the case of young children, hut which is certainly not contra-indicated and 
may be usefully given in the form of paregoric. Blisters are now rarely if 
ever employed, and oven the jacket poultice has gone out of fashion. For 
the latter, however, I confess to a strong prejudice, and when lightly made 
and frequently\changed it undoubtedly gives great relief. Much more com¬ 
monly we now see, both in private and in hospital practice, the jacket of 
cotton-batting. Ice-poultices to the chest may be used and do good. The diet 
should consist of milk, broths, and egg albumen. Milk often curds and is dis¬ 
agreeable. Egg-white is particularly suitable and very acceptable when given 
in cold water with a little sugar. It forms, indeed, an excellent medium for 
the administration of the stimulants. If the pulse shows signs of failing, it is 
best to begin early with brandy. As in all febrile atrections of children, cold 
water should be constantly at the bedside, and the child should he encour¬ 
aged to drink freely. With these measures, in many cases the disease pro¬ 
gresses to a favorable termination, but too often other and more serious 
symptoms arise. Cough becomes more distressing, dyspnma increases, the 
ominous rattling of tho mucus can be heard in the tubes, the child’s color is 
not so good, and there is greater restlessness. Under these circumstances 
stimulant expectorants- 1 —ammonia, squills, and senega—may he given. To¬ 
gether they make a very disagreeable dose for a young child, particularly with 
the carbonate of ammonia. The aromatic spirits of ammonia is somewhat 
better. If the carbonate is employed, it must be given in small doses, not 
more than a grain to an infant of eighteen months. If the child has increas¬ 
ing difficulty in getting up the mucus, an emetic should be given—either the 
wine of ipecac, or, if necessary, tartar emetic. There is no necessity, how¬ 
ever, to keep the child constantly nauseated. Enough should bn given to cause 
prompt emesis, and the benefit results in the expulsion of the mucus from 
the larger tubes. In this stage, too, strychnine is undoubtedly helpful in 
stimulating the depressed respiratory centre. Inhalations of oxygen may be 
employed, sometimes with great benefit. 

VEifil ra pid fa ilure 0 f the heart, loud, mucous rattles in the throat, and 
increasing lividity, -every measure should he used to arouse the child and 
excite coughing. Alternate douches of hot and cold water, electricity, and 
fypodermic injections of ether may he tried. For the reduction of tempera¬ 
ture. particularly if cerebral symptoms are prominent, there is nothing so 
satisfactory as the wet pack or the cold bath. In the case of children, when 
the latter is used it should be graduated, beginning with a temperature which 
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is pleasantly warm and gradually reducing it to 75° or 80°. Even when the 
temperature is not high, the cerebral symptoms are greatly relieved by the bath 
or the pack. 

m. CHRONIC INTERSTITIAL PNEUMONIA. 

(Cirrhosis of the Lung—Fibroid Phthisis.) 

A fibroid change may have its starting-point in the tissue about the bronchi 
and blood-vessels, the interlobular septa, the alveolar walls, or in the pleura. 
So diverse are the forms and so varied the conditions under which this change 
occurs that a proper classification is extremely difficult. We may recognize, 
however, two chief forms—the local, involving only a limited area of the lung 
substance, and the diffuse, invading either both lungs or an entire organ. 

Etiology.— Local fibroid change in the lungs is common. It is a constant 
accompaniment of tubercle, in the evolution of which interstitial changes play 
a very important role. In tumors, abscess, gummata, hydatids, and emphy¬ 
sema it also occurs. Fibroid processes are frequently met with at the apices of 
the lung and may be due either to a limited healed tuberculosis, to fibroid 
induration in consequence of pigment, or, in a few instances, may result from 
thickening of the pleura. 

Diffuse intehstitial pneumonia is met with: 1. As a sequence of acute, 
fibrinous pneumonia. Although extremely rare, this is recognized as a possible 
termination. From unknown causes resolution fails to take place. Organiza¬ 
tion goes on in the fibrinous plugs within the air-cells and the alveolar walls 
become greatly thickened by a new growth, first of nuclear and subsequently 
of fibrillated connective tissue. Macroscopically there is produced a smooth, 
grayish, homogeneous tissue which has the peculiar translucency of all new- 
formed connective tissue. This has been called gray induration. A majority 
of the cases terminate within a few months, but instances which have been fol¬ 
lowed from the outset are very rare. 

2. Chronic Broncho-Pneumonia. —The relation of broncho-pneumonia to 
cirrhosis of the lung has been specially studied by Charcot, who states that it 
may follow the acute or subacute form of this disease, particularly in children. 
The. fibrosis extends from the bronchi, which are usually found dilated. Bron¬ 
chiectasis itself may be followed by fibrosis of the lung. The alveolar walls 
are thickened and the lobules converted into firm grayish masses, in which 
there is no trace of normal lung tissue. This process may go on and involve 
an entire lobe or even the whole lung. Many of these cases axe tuberculous 
from the outset. 

3. Pleurogenous Interstitial Pneumonia. —Charcot applies this term to 
that form of cirrhosis of the lung which follows invasion from the pleura. 
Doubt has been expressed by some writers whether this really occurs. While 
Wilson Fox is probably correct in questioning whether an entire lung can 
become cirrhosed by the gradual invasion from the pleura, there can be no 
doubt that there are instances of primitive dry pleurisy, which, as Sir Andrew 
Clark has pointed out, gradually compresses the lung and at the same time 
leads to interstitial cirrhosis. This may be due in part to the fibroid change 
which follows prolonged compression. In some cases there seems to be a difr 
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tinct connection between the greatly thickened pleura and tho dense strands 
of fibrous tissue pass.ng from it into the lung substance. Instances occur in 
which one lobe or the greater part of it presents, on section, a mottled appear- 
am», owing to the increased thickness of the interlobar septa—a condition 
which may exist without a trace of involvement of the pleura. In many other 
cases, however, the extension seems to be so definitely associated with pleurisy 
that there is no doubt as to tho eausnl connection between the two processes. 
In these instances the lung is removed with great difficulty, owing to the thick¬ 
ness and close adhesion of the pleura to the chest wall. 

, 4 ; Chronic interstitial pneumonia, due to inhalation of dust, which is 
considered in a separate section. 

5. Syphilis of the lung presents the features of a chronic fibrosis of the 
organ (seep. 273). 

Indurative changes in the lung may follow the compression by aneurism 
or new growth or the irritation of a foreign body in a bronchus. 

Morbid Anatomy.—There are two chief forms, | the massive or lobar and 
L&® insular or broncho-pneumonic form./ In the massive typo the disease is 
unilateral; the chest of the affected side is sunken, deformed, and the shoulder 
much depressed. On opening the thorax the heart is seen drawn far over 
to the affected side. TJje .unaffected lung is emphysematous and covers the 
6 r . p fiter portion of the mediastinum. It is scarcely credible in how small a 
space, close to the spine, the cirrhosed lung may lie. The adhesions between 
the..pleural membranes may be extremely dense and thick, particularly in 
the pleurogenous cases; but when the disease has originated in the lung there 
niay be little thickening of the pleura. The organ is airless, firm, and hard. 
It strongly resists cutting, and on section shows a grayish fibroid tissue of 
variable amount, through which pass the blood-vessels and bronchi. The latter 
may be either slightly or enormously dilated. There are instances in which 
the entire lung is converted into a series of bronchicctatic cavities and the 
cirrhosis is apparent only in certain areas or at the root. The tuberculous 
cases can usually be differentiated by the presence of an apical cavity, not 
bronchiectatic, often large, and the other lung almost invariably shows tuber¬ 
culous lesions. Aneurisms of the pulmonary artery are not infrequent in the 
cavities. The other lung is always greatly enlarged and emphysematous. The 
heafl is hypertrophied, particularly the right ventricle, and there may be 
marked atheromatous changes in the vessels. An amyloid condition, of the 
viscera, is, found in some cases.) 

■ Jn th a . hrannh o. pnfiBm(fflk .form the arena., ate smaller, often centrally 
PltU&d, and most frequently in the lower lobes. They are deeply-pigmented, 
^QK.jdilatflOronchi, and when multiple are separated by emphysematous 
lung tissue. 

A reticular form of fibrosis of the lung has been described by Percy Kidd 
®nd W. McCollum, in which the lungs are intersected by grayish fibroid 
strands following the lines of the interlobular septa. 

Symptoms and Couxse. — The d isease is essentially chronic, extending over 
a Perio d of many years, and when once the condition is established the health 
maybe fairly good. In a well-marked case the patient ^mplains only of his 
chronic cough, perhaps a slight shortness of breath. In other respects he is 
quite well, and is usually able to do light work. The cases are commonly 
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regarded as phthisical, though there may be scarcely a symptom of that affec¬ 
tion except the cough. There are instances, however, of^fibroid phthisis which 
cannot be distinguished from cirrhosis of the lung except by the presence of 
tubercle bacilli in the expectoration. As the bronchi are usually dilated, the 
symptoms and physical signs may be those of bronchiectasis. fThe nojigij, is 
paroxysma l and the^xpectoratlSS js generaUy. fiopioua-^sijLauafcBW^eiit 
g^T-r^ p n T . nl piif nature. It is sometimes fetid. ^TIiemorThage is_by no means 
infrequent, and occurred in more than one-half of the cases analyzed by 
Bastian. Walking on the level and in the ordinary affairs of life the patient 
may show no shortness of breath, but in the ascent of stairs and on exertion 
there may be dyspnoea. 

Phybical Signs. — Iflspection.- j - r She affected side of the chest is immo¬ 
bile, retracted, and shrunken, and contrasts in a striking jway with the volu¬ 
minous healthy one. The intercostal spaces are obliterated and the ribs may 
even overlap. ‘"The shoulder is drawn down and from behind it is seen that 
the spine is bowed. ..The muscles of the shoulder-girdle are wasted. tThe heart 
ia.-greatly displaced, being drawn over by the shrinkage of the lung to the 
affected side. When the left lung is affected there may be a large area of 
visible impulse in the second, third, and fourth interspaces. / MjepaHEStion 
shows a great diminution in the affected side, and with the saddle-tape the 
expansion may be seen to be negative. The percussion note varies with the 
condition of the bronchi. It may be absolutely flat, particularly at the base 
or at the apex. In the axilla there may be a flat tympany or even an am¬ 
phoric note over a large sacculated bronchus. On the opposite side the per¬ 
cussion note is usually hyperresonaut. On auscultation the breath-sounds hare 
either a cavernous or amphoric quality at the apex, and at the base are feeble, 
with mucous, bubbling rales. The voice-sounds are usually exaggerated. 
Cardiac murmurs are not uncommon, particularly late in the disease, when 
the right heart fails. These are, of course, the physical signs of the disease 
when it is well established. They naturally vary considerably, according to 
the stage of the process. The disease is essentially chronic, and may persist 
for fifteen or twenty years. Death occurs sometimes from hsmorrhage, more 
commonly from gradual failure of the right heart with dropsy, and occasion¬ 
ally fmnf-amyinid degeneration of the-OIgans. # 

Diagnosis. —The diagnosis is never difficult. It may be impossible to say, 
without a clear history, whether the origin is pleuritic or pneumonic. Between 
oases of this kind and fibroid phthisis it is not always easy to discriminate, as 
the conditions may be almost identical. When tuberculosis is present, how¬ 
ever, even in long-standing cases, bacilli are usually present in the sputa, and, 
there may be signs of disease in the other lung. 

Treatment.—It is only for an intercurrent affection or for an aggravation 
of the cough that the patient seeks relief. Nothing can be done for the con¬ 
dition itself. When possible the patient should live in a mild climate, and 
sh nnld avoid exposure to cold and damp. A distressing feature in some casci 
is the putrefaction of the contents of the dilated tubes, for which the same 
measures may be nsed as in 
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IV. PNEUM0N0K0N108IS. 

Deflation.— Under this terra, introduced by Zenker, are embraced those 
forma of fibrosis of the lung due to the inhalation of dusts in various occupa¬ 
tions. They have received various names, according to the nature of the in¬ 
haled particles anthracosis, or coal-miner’s disease; sidcroxis, due to tho 
inhalation of metallic dusts, particularly iron; clialicosxs, due to the inhala¬ 
tion of mineral dusts, producing the so-called stone-cutter’s phthisis, or tho 
f‘ grinder’s rot ” of the Sheffield workers. 

Etiology. —The dust particles inhaled into the lungs are dealt with exten¬ 
sively by the ciliated epithelium and by the phagocytes, which exist normally 
Ib’the respiratory organs. The ordinary mucous corpuscles take in a largo 
number of the paJBcles, which fall upon the trachea and mam bronchi. The 
cilia sweep the mucus out to a point from which it can be expelled by cough¬ 
ing. It is doubtful if the particles ever reach tho air-cells, but the swollen 
alveolar cells (in which they are in numbers) probably pick them up on tho 
way. The raucous and the alveolar colls are the normal respiratory scavengers. 
In dwellers in the country, in which the air is pure, they are able to prevent 
the access of dust particles to tho lung tissue, so that even in adults these 
organs present a rosy tint, very different from the dark, carbonized appear¬ 
ance of the lungs of dwellers in cities. When the impurities in the air are 
very abundant, a certain proportion of the dust particles escapes these cells 
and penetrates tho mucosa, reaching the lymph spaces, where they are attacked 
at once by the cells of the connective-tissue stroma, which are capable of 
ingesting and retaining a large quantity. In coal-miners, coal-heavers, and 
others whose occupations necessitate the constant breathing of a vegpdtisty 
atmosphere even these forces arc insufficient. Vansteenlicrghe and Qrysez 
have demonstrated that pulmonary anthracosis may lie induced by passing 
an emulsion of china ink into the stomach of an animal through a catheter. 
From a long series of experiments they conclude that anthracosis is due to 
the intestinal absorption of carbon particles arrested in tho nose and pharynx, 
and" then swallowed. Their experiments further show that both the tracheal 
and intestinal routes arc used—through the former tho particles reach the 
broifchi and external portions of the alveoli, through the latter the parenchyma 
of the lung. Occasionally in anthracosis the carbon grains reach the general 
circulation, and the coal dust is found in the liver and spleen. As Weigcrt 
has shown, this occurs when the densely pigmented bronchial glands closely 
adhere to the pulmonary veins, through the walls of which the carbon particles 
pass to the general circulation. The lung tissue has a remarkable tolerance 
for these particles; but by constant exposure a limit is reached, and there is 
brought about a very definite pathological condition, an interstitial sclerosis. 
In coal-miners this may occur in patches, even before the lung tissue is uni¬ 
formly infiltrated with the dust. In others it appears only after the entire 
organs have become so laden that they are dark in color, and an ink-like 
juice flows from the cut surface. The lungs of a miner may be black through¬ 
out and yet show no local lesions and be everywhere crepitant. 

Korbid Anatomy. —The particles of carbon are found deposited in large 
lumbers in the follicular cords of the tracheal and bronchial glands and 
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of the peri-bronchial and peri-arterial lymph nodules, and in these they finally 
excite proliferation of the connective-tissue elements. It is by no means un¬ 
common to find in persons whose lungs are only moderately carbonized the 
bronchial glands sclerosed and .hard. In anthracosis the fibroid changes usu- 
a lly begin in the peri-broncbiaLlymph-tissue, and in the early stage of the 
process the sclerosis may be largely confined to these regions. A Nova Scotian 
miner, aged thirty-six, died under my care, at the Montreal General Hospital, 
of black Small-pox, after an illness of a few days. In his lungs (externally 
coal-black) there were round and linear patches ranging in size from a pea 
to a hazel-nut, of an intensely black color, airless and firm, and surrounded 
by a crepitant tissue, slate-gray in color. In the centre of each of these areas 
was a small bronchus. Many of them were situated just beneath the pleura, 
and formed typical examples of limited fibroid broncho-pneumonia. In addi¬ 
tion there is usually thickening of the alveolar walls, pjftcularly in certain 
areas. By the gradual coalescence of these fibroid patches large portions of 
the lung may be converted into firm areas of cirrhosis, grayish-black in the 
case of the coal-miner, steel-gray in the caso of the stone-worker. In the 
case of a Cornish miner, aged siifcy-three, who died under my care, one of 
these fibroid areas measured 18 by 6 fern, and 4.5 era. in depth. 

A second important factor in these cases is chronic bronchitis, which is 
present in a large proportion and really causes the chief symptoms. A third 
is the occurrence of emphysema, which is almost invariably associated with 
long-standing cases of pneumOijokoniosis. With the changes so far described, 
unless the cirrhotic area is uohsually extensive, the case may present the 
features of chronic ijhmchitia with emphysema, but finally another element 
comes into play. In the fibroid areas softening occurs, probably a process of 
necrosis similar to that by wipoh softening is produced in fibro-myomata of 
the uterus. At first these are small and contain a dark liquid. Charcot calls 
them ulcitres du poumon. Thev,rarely attain a large size unless a communica¬ 
tion is formed with the broncjraS, in which caso they may become converted 
into suppurating cavities. , 

Anthracosis and Tubercuidsis .—In the Pennsylvania anthracite district 
tuberculosis is relatively less common among the miners, the figures foi 
ten years at Scranton for male adults being 3.37 per cent in mine workers, 9.9! 
per cent in those of other occupations (Wainwright). Goldman in Germany 
Oliver and Trotter in England, all agree upon the comparative rarity of tuber 
culosis among coal miners. -Though this may be attributed in part to tin 
improved ventilation of thimines, it has also probably something to d< 
with the less favorable soil offered to the bacilli in a lung infiltrated witl 
coal dust. 

The siderosis induced by the oxide of iron causes an interstitial pneumoni 
similar to anthracosis. Workers in brass and in bronze are liable to a. lit 
affection. - < 

Chalicosis, dde* to the deposit of particles of silex and alumina, is foun 
in the makers of mill-stones, particularly the French mill-stones, and also > 
knife and axe grinders and stone-cutters. Anatomically, this form is chni 
acterized by the production of nodules of various sizes, which are cut with tli 
greatest difficulty^antLgometimes present a curious grayish, even glittering 
crystalloid ippeuriUigj^*' 
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Workers in flax and in cotton, and grain-shovellers are also subject, to 
these chronic interstitial changes in the lungs. In all these occupations, as 
shown by Greenhow, to whose careful studies we owe so much of our knowl¬ 
edge of these diseases, the condition of the lung, may ultimately lie almost 
identical 


Symptoms.—The symptoms do not come on until the patiant has worked 
ffor a variable number of years in the dusty atmosphere. As a rule there are 
cough andjfailing health for a prolonged period of time before complete disa¬ 
bility. The coincident emphysema is responsible in great part for the short- 
ness of breath and wheezy condition of these patients. The expectoration is 
usually muco-purulent, often profuse, and in authraeosis very dark in color— 
tlm.so-called “black spit,” while in chalicosis there may lie seen under the 
microscope the bright angular particles of silica. 

Even when theWare physical signs of cavity, tubercle-bacilli arc not neces¬ 
sarily, and indeed in my experience are not usually present. It is remarkable 
for how long a time a coal-miner may continue to bring up sputum laden with 
coal particles even when there are signs only of a chronic bronchitis. Many 
of the particles are contained in the cells of the alveolar epithelium. In these 
instances it appears that an attempt is made by the leucocytes to rid the lungs 


of some of the carbon grains. 

The diagnosis of the condition is rarely difficult; the expectoration is usu¬ 
ally characteristic. It must always be borne in mind that chronic bronchitis 
a nd e mphysema -form essential parts of the process and that in late stages 
there jnay-hotuberculous infection. 

The treatmen t of the condition is practically that of okroaio bronchitis 
and emphysema. 


Y. EMPHYSEMA. 

Definition.—The condition in which theej^fundibular passages and the 
; alveoli are dilated and the alveolar walls atrophied. 

A practical division may be made into compensatory, hypertrophic, and 
atrophic forms, the acute vesicular emphysema, and the interstitial forms. 
The last two do not in reality come under the above definition, but for con¬ 
venience they may be considered here. 

I. Compensatory Emphysema. 

Whenever a region of the lung does not expand fully in inspiration, either 
another portion of the lung must expand or the chest wall sink in order to 
occupy the space. The former almost invariably occurs. We have already 
mentioned that tin broncho-pneumonia there is a vicarious distention 6f the 
air-jesieles in the adjacent healthy lobules, and the aaapff happens in the 
neighborhood of tuberculous areas and cicatrices. In geharaj pleural adhe¬ 
sions there is often compensatory emphysema, ; particulaty -anterior 

margins of the lung. The most advanced example of this seen in 

cirrhosis, when the unaffected lung increases greatly in size, o wing to disten¬ 
tion of the air-vesicles. A similar though less marked eondit .'.v. is seen in 
extonajyfl p]fu^'°y with effusion and in pneumothora ^fcjf ' 

At first, this distention of the air-vesicles is a augi|P II mHtod process 

a 
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and the alveolar walla are stretched but not atrophied. Ultimately, however, 
in many cases they waste and the contiguous air-cells fuse, producing true 
emphysema. 

II. Hypebtrophio Emphysema. 

The large-lunccd emphyse ma of Jenner. also known as substantive or 
idiopathic emphysema, is a well-marked clinical affection, characterized by 
enlargement of tire lungs, due to distention of the air-cells and atropln 
of their walls, and clinically by imperfect aeration of the blood and more 01 
less marked dyspnoea. 

Etiology.—Emphysema is the? result of persistently high, intra-alveolar 
tension acting upon a congenitally weak lung tissue. Strongly in favor of 
the view that the nutritive change in the air-cclls is the primary factor, is the 
markedly hereditary character of the disease and the frequency with which it 
starts early in life. To James Jackson, Jr., of Boston, we owe the first obser¬ 
vations on the hereditary character of emphysema. Working under Louis’ di¬ 
rection, he found that in 18 out of 28 eases one or both parents were affected. 

2 In-childhood, it may follow recurving asthmatic attacks due to adenoid 
vegetations. It may occur, too, in several members of the same family. We 
are still ignorant as to the nature of this congenital pulmonary weakness. 
Cohpheim thinks it probably due to a defect in the development of the elastic- 
tissue fibres—a statement which is borne out by Eppinger’s observations. 

Heightened pressure within the air-cells may be due to forcible inspira¬ 
tion or expiration. Much discussion has taken place as to the part played bv 
these two acts in the production of the disease. The inspiratory theory was 
advanced by Laennec and subsequently modified by Gairdner, who held that 
in chronic bronchitis areas of collapse were induced, and compensatory dis¬ 
tention took place in the adjacent lobules. This unquestionably does occur 
in the vicarious or compensatory emphysema, but it probably is not a facto! 
of much moment in the form now under consideration. The expiratory theory, 
which was supported by MeiMelssohn and Jenner, accounts for the condition 
in a much more satisfactory way. 1 In all straining efforts and violent attacks 
of coughing, the glottis is closed and the chest walls are strongly compressed 
by muscular efforts, so that the strain is thrown upon those parts of the lung 
least protected, as the apices and the anterior margins, in which we always 
find the emphysema most advanced. The sternum and costal cartilnges grad¬ 
ually yield to the heightened intrathoracic pressure and arc, in advanced cases, 
pushed forward, giving the characteristic rotundity to the thorax. 

Freund’s Theory. —A primary disease of the costal cartilages—a chronic 
hyperplasia with premature ossification is believed to bring about gradually 
a state of rigid dilatation of the chest, to which the emphysema is secondary. 
Recent observations make it probable that there is a group of cases in which 
such changes occur in young persons, particularly in the cartilages of the first 
three ribs. Niemeyer says that he had met with a' few such cases, and there 
have been reported recently instances in which the cartilages increased in size 
and stood out prominently. For such a condition what is now called Freund’s 
operation (of resection) would be indicated. 

Of other etiological factors occupation is the most important. The dis¬ 
ease is met with in players on wind instruments, in glass-blowers, and in 
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occupations necessitating heavy lifting or straining. Whooping-cough and 
bronchitis .play an important role, not so much in the changes which they 
induce in the bronchi as in consequence of the prolonged attacks of 
coughing. 

Itorbid Anatomy. —The thorax is capacious, usually barrel-shaped, and 
the cartilages are calcified. On removal of the sternum, the anterior medias¬ 
tinum is found completely occupied by the margins of the lungs, and the 
pericardial sac may not be visible. The organs are very large and have lost 
their elasticity, so that they do not collapse either in the thorax or when placed 
on the table. The pleura is pale and there is often an absence of pigment, 
sometimes in patches, termed by Virchow albinism of the lung. To the touch 
they have a peculiar, downy, feathery feel, and pit readily on pressure. This 
is one of the most marked features. Beneath tho pleura greatly enlarged air- 
vesicles may be readily seen. They vary in size from .5 to 3 mm., and .igftpi- 
lar hullaa. the size of a walnut or larger, may project from the free margins. 
The best idea of the extreme rarefaction of tho tissue is obtained from sec¬ 
tions of a lung distended and dried. At the anterior margins the structure 
may form an irregular series of air-chambers, resembling the frog’s lung. On 
careful inspection with the hand-lens, remnants of the interlobular septa or 
even of the alveoli may be seen on these large emphysematous vesicles. Though 
general, the distention is more marked, as a rule, at the anterior margins, and 
is often specially marked at the inner surface of the lol>c near tho root, where 
in extreme cases air-spaces as large as a lien’s egg may sometimes be found. 
Microscopical ly there is seen atrophy of tho alveolar walls, by which is pro¬ 
duced the coalescence of neighboring air-cells. In this process the capillary 
network disappears before the walls are completely atrophied. The loss of 
the elastic tissue is a special feature. It is stated, indeed, that in certain 
cases there is a congenital defect in the development of this tissue. Tho epi¬ 
thelium of the air-eells undergoes a fatty change, but the large distended air¬ 
spaces retain a pavement layer. 

The bronchi show important changes. In tlis larger t.uhes tho mucous 
membra ne may bo rough and thickened .from chronic bronchitis; often tho 
longitudinal lines of submucous elastic tissue stand out prominently. In 
the advanced cases many of the smaller tubes are dilated, particularly when, 
in addition to emphysema, there are peri-bronchial fibroid changes. Bron¬ 
chiectasis is not, however, an invariable accompaniment of emphysema, but, 
as Laennec remarks, it is difficult to understand why it is not more common. 
Of associated morbid changes the most important are found. jflJho Jieart. 
The right chambers are dilated and hypertrophied, the . tricuspid orifice is 
lajrge,'TOTthe'valve segments arc often thickened at the edges. In advanced 
eases the cardiac hypertrophy is general. The pulmonary artery and .its 
branjJj^jjjay be wide anil show marked atheromatous changes. 

The changes in the other organs are those commonly associated with pro¬ 
longed venous congestion. Pgeumothorax may follow the rupture of an em- 


r“MSUutu>us uieu. • . . 

Symptoms.—The disease may be tolerably advanced before any special 
B ymptoma occur. A child, for instance, may be somewhat short of breath on 
, going up-stairs or may be jinable to run and play as other children without 
great discomfort; or, perhaps, has attacks ofalightljvidity. Doubtless much 
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depends upon the completeness of cardiac compensation. When this is per¬ 
fect,- there may be no special interruption of the pulmonary circulation and. 
except with violent exertion, there is no interference with the aeration of the 
blood. I n well-m arked cases the following are the most import ant symp toms; 
D yspnoea. which may be Mt only on slight exertion, or may be persistent, and 
aggravated bjk intercurrent attacks of bronchitis. The respirations are often 
harsh and wheezy, and expiration is distinctly prolonged. 

Cyanosis of an extreme grade is more common in emphysema than in 
other affections with the exception of congenital heart-disease. So far as I 
know it is the only disease in which a patient may be able to go about and 
'even to walk into the hospital or consulting-room with a lividity of startling 
intensity. The contrast between the extreme cyanosis and the comparative 
comfort of the patient is very striking. In other affections of the heart and 
lungs associated with a similar degree of cyanosis the patient is invariably in' 
bed and usually in a state of orthopneea. One condition must be here referred 
to, viz., the extraordinary cyanosis in cases of poisoning by aniline products, 
which is in most part due to the conversion of the haemoglobin into methaemo- 
globin. 

Bronchitis with associated cough is a frequent symptom and often the 
direct cause of the pulmonary distress. The contrast between emphysematous 
patients in the winter and summer is marked in this respect. In the latter 
they may be comfortable and able to attend to their work, but with the cold 
and changeable weather they are laid up with attacks of bronchitis. Finally, 
in fact, the two conditions become inseparable and the patient has persistently 
more or less cough. The acute bronchitis may produce attacks not unlike 
asthma. In some instances this is true spasmodic asthma, with which emphy¬ 
sema is frequently associated. 

As ago advances, and with successive attacks of bronchitis, the condition 
grows slowly worse. In hospital practice it is common to admit patients over 
sixty with well-marked signs of advanced emphysema. The affection can 
generally be told at a glance—the rounded shoulders, barrel chest, the thin 
yet oftentimes muscular form, and sometimes, I think, a very characteristic 
facial expression. 

There is another group, however, of younger patients fr^m twenty-five to 
forty years of age who, winter after winter, have attacks of intense cyanosis in 
consequence of an aggravated bronchial catarrh. On inquiry we find that these 
patients have been short-breathed from infancy, and they belong, I believe, 
to a category in which there has been a primary defect of structure in the 
lung tissue- f • 

Physical Signs.— Inspection. — The thorax is markedly altered in shape; 
the antero-posterior diameter is increased and may be even greater than the 
lateral, so that the chest is barrel-shaped. The appearance is somewhat as if 
the chest was in a permanent inspiratory position. The sternum and costal 
cartilages.axe- prominent. The lower zone of the thorax looks large and the 
.intercostal spaces are much widened, particularly in the hypochondriac regions. 
The sternal fossa is deep, the clavicles stand out with great prominence, and 
tile neck looks shortened from the elevation of the thorax and the sternum. 
A zonejifdilated venules may be seen along the line of attachment of thqjia- 
phragm. Though this is common in emphysema,.it is by no means peculiar 
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to it or indeed to any special affection. Andrew, of Bartholomew’s Hospital 
and, according to Duckworth, Laycock called attention to it. 

The-curveof the spine is increased and the back is remarkably rounded, 
so that the scapulae seem to be almost horizontal./ M ensura tion shows the 
TAnn^ed form of the cheat and the very slight expansion on deep inspiration. 
The respiratory movements, which may look energetic and forcible, exercise 
little or no-influence. 1 Xllfijdicatdoes not expand, but there is a general ele- 
Witiffli- -jThe inspiratory effort is short and quick;the expiratory movement is 
pronged, t There may be retraction instead of distention in the upper abdom¬ 
inal region during inspiration, and there is-'sometimes seen a transverse curve 
fll)rt n Tf n at the level of the twelfth rib. L The apex beat of the 
heart is not visible, and there is usually marked pulsation in the epigastric 
region. The cervical veins stand out prominently and may pulsate. 

'Palpation .—The vocal fremitus is somewhat enfeebled but not lost. Tho 
atifex_br.*i.t can rarely be felt. There is a marked shock in the lower sternal 
region and* very distjnet. pulsation in the epigastrium. Percussion gives 
g T ‘ Mltl y ijpamamd resonance, full and drum-like—what is sometimes called 
hyperresonanee. The note is not often distinctly tympanitic in quality. Tho 
percussion note is greatly extended, the heart dulness may be obliterated, the 
u pper limit of liver dulness is greatly lowered, and the resonance may extend 
tome costal margin. Behind, a clear percussion note extends to a much lower 
level than normal. The level of splenic dulness, too, may l>e lowered. 

Qn auscultation the threath-sounds are usually enfeebled and may he 
masked by bronchitic rales. The most characteristic feature is thejjjrolonga- 
tionthe expiration, and the normal ratio may be rcversedj£4. to 1 instead 
of 1 tQ-4. It is often wheesy and harsh and associated with coarse rales and 
sibilant rhonchi. It is said that in interstitial emphysema there may be a 
friction sound heard, not unlike that of pleurisy. The heart-sounds are usu- 
a lly feeble bu t clear; in advanced cases, when there is marked cyauosis, a 
tri cuspid regurg itant murmur may be heard. Accentuation of the pulmonary 
second sound may be present. 

Course.—The course of the disease is slow but progressive, the recurring 
attacks of bronchitis aggravating the condition. Death may occur from inter¬ 
current pneumqpia, either lobar or lobular, and dropsy may supervene from 
cardiac failure. Occasionally death results from overdistention of the heart, 
with extreme cyanosis. Duckworth has called attention to the occasional 
occurrence of fatal haemorrhage in emphysema. In an old emphysematous 
patient at the Montreal General Hospital death followed the erosion of a main 
branch of the pulmonary artery by an ulcer near the bifurcation of tlie trachea. 

Treatment. —Practically, the measures mentioned in connection with bron¬ 
chitis should be employed. In children with asthma and emphysema the noso 
should be carefully examined. No remedy is known which has any influence 
over the progress of the condition itself. Bronchitis is the great danger of 
these patients, and therefore when possible they should live in an equable 
climate. nniA an well in annthfrn nnlifnmift and in Egypt. Injanse- 
oue qg* nf tVm von a h a engorgement, they are liable to gastric and intestinal dls- 
turWmgjjjind it is particularly important to keep the bowels regulated and to 
a void —y which often seriously aggravates the dyspnoea. Patients who 

come into the hospital in, a state of urgent dyspnoea and lividity, with great 
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engorgement of the veins, particularly if they are young and vigorous, should 
be bled freely. Inhalation of oxygen may be used. Strychnine will be found 
specially useful. Breathing of compressed air in a pneumatic cabinet gives 
temporary relief. Besection of the first costal cartilage or of the first three 
cartilages on either side has been practised CF tp.^tk^’h fmf.ri|tipn , l. It is not 
likely to be of, any benefit in the aged in whom the condition is established, 
but in a special group in the young in which the primary trouble appears to 
be in the cartilages—what has been called Freund’s Disease —the operation 
may be tried, though it is not without risks. 

III. Atbopitio Emphysema. 

A senile change, called by Sir William Jenner small-lunged emphysema, is 
rn ftljy a primar y .atrophy of the lung, coming on in advanced life, and scarcely 
constitutes a special affection. It occurs in “ withered-looking old persons ” 
who may perhaps have had a winter cough and shortness, of breath fpp years. 
In striking contrast to the essential hypertrophic emphysema, the chest is small 
and the ribs obliquely placed. The thoracic muscles are usually atrophied. 
The lung presents a remarkable appearance, being, concerted into a series of 
large vesicles, on the walls of which the r emnan ts of air-cells may be seen.< 

? 

IV. Acute Vesicular Emphysema. 

W I\en death o ccurs from bronchitis of the smaller tubes, when*, strong 
inspiratory efforts have Seen made, the lungs are large in volume and the air- 
cells-are much distended. Clinically, this condition may occur rapidly in 
cases of cardiac asthma and angina pectoris. The area of pulmonary reso- 
nance is much increased, and on auscultation thero are heard everywhere 
piping riles and prolonged expiration. A similar condition may follow prcs- 
sute uu'ttaj vagi. 

V. Interstitial Emphysema. 

Beads of air are seen in the interlobular and subpleural tissue, sometimes 
forming large bullae beneath the pleura. A rare event is rupture close to the 
root of the lung, and the passage of air along the trachea into the subcuta¬ 
neous tissues of the neck* After tracheotomy just the reverse may occur and 
the air may pass from the tracheotomy wound along the windpipe and bronchi 
and appear beneath the surface of the pleura. From this interstitial emphy¬ 
sema spontaneous pneumothorax may arise in healthy persons. 

YL GANGBENE 07 THE LUNG. 

Etiology. —Gangrene of the lung is not an affection per se, but occurs in 
a variety of conditions when necrotic areas undergo putrefaction. It is not 
easy to say why sphacelus should occur in one case and not in another, 
the germs of putrefaction are always in the air-passages, and yet necrotic 
territories rarely become gangrenous. Totrf"obstruction of a pulmonary 
—try]— a rule, causes infarction, and the are&.shut-off doea not. ofie D > 
though it may, sphacelate. Another factor would seem to be necessary— 
probably' a lowered tissue resistance, the result of general or local causes. B 
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| is met with (1) as a sequence of lobar pneumonia. This rarely occurs in a 
I L reV10 °fl healthy P^-mare.conifflonlv in the debilitated or ft *- 
betia-mkyt. (2) Gangrene is very prone to follow the aspiration pneumonia, 
since the foreign particles rapidly undergo putrefactive changes. Of a similar 
nature are the cases of gangrene due to perforation of cancer of the oesophagus 
mty |he lungor i nto the b ronchus. (3) The putrid contents of a bronchiec- 
t l tatic, more & tuberculous, cavity may excite gangrene in the 

neighboring tissues. The prgsgjjre bronchiectasis following aneurism or tumor 
may lead to extensive sloughing. (1) Gangrene may follow simple embolism 
of the pulmonary artery. More commonly, however, the embolus is derived 
from a part which is mortified or conics from a focus of bone disease*!” In 
typhus and ifl typhoid fever gangrene of the lung may follow thrombosis of one 
of the larger branches of the pulmonary artery. A case occurred in my wards 
in October, 1897, in connection with a typhoid septicaemia. Typhoid bacilli 
were isolated from the lung. Lastly, gangrene of the lung may occur in con¬ 
ditions of debility during convalescence from protracted fever—occasionally, 
indeed, without our being able to assign any reasonable cause. ’ 

Morbid Anatomy. —Lftenncc, who first accurately described pulmonary 
gangrene, recognized ^diffuse and a circumscribed form. > The former, though' 
rare, is sometimes seen in connection with pneumonia, more rarely after oblit¬ 
eration of a largo branch of the pulmonary artery. It may involve the greater 
part of a lobe, and the lung tissue is converted into a horribly offensive green- 
ish-blaek mass, torn and ragged in the centre.^In the circumscribed form there 
is well-marked limitation between the gangrenous area and the surrounding tis¬ 
sue. The focus may be single or there may bo two or more. The lower lobe 
is store commonly affected than the upper, and the peripheral more than the 
central portion of the lung, .^gangrenous area is at first uniformly greenish- 
brown_in color; but snftepjpg rapidly takes place with the formation of a cavity 
with shreddy, irregular walls and a greenish, offensive fluid. The lung tissue 
in the immediate neighborhood Rhows a zone of deep, congestion, often consoli¬ 
dation, and outside, ilhsan intense oedema* In the embolic cases the plugged 
artery can sometimes be found. When rapidly extending, vessels may be 
opened and a copious haemorrhage ensue. Perforation of the pleura is not 


uncommon. The irritating decomposing material usually excites the most 
intense bronchitis. Embolic processes are not infrequent. ThertTtB "a" remark¬ 
a ble associatio n tg some cases botwoen circumscribed gangrene of the lung and 
abscem of tEe brain. It has been referred to under the section on bron- 

oTSOTr^- 


Symptoms and Course. —Usually definite symptoms of local pulmonary 
disease precede the characteristic features of gangrene. These, of course, are 
very varied, depending on the nature of the trouble. The sputum is very char¬ 
acteristic. It is intensely fetid—usually profuse—and, if expectorated into 
a conical glass, separates into three layers—a greenish-brown, heavy sediment; 
an intervening thin liquid, which sometimes has a greenish or a brownish tint; 
and, on top, a thick, frothy layer. Spread on a glass plate, the shreddy debris 
of lung tissue can readily be picked out. Even large fragments of lung may 
!* coughed up. Eobertson, of Onancock, Va., sent me one several centimetres 
>n length, which had been expectorated by a lad of eighteen, who had severe 
pngnpe and recovered. Microscopically, elastic fibres are found in abhn- 
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dance, with granular matter, pigment grains, fatty crystals, bacteria, and 
leptothrix. It is stated that elastic tissue is sometimes absent, but I have 
never met with such an instance. The peculiar plugs of sputum which occur 
in bronchiectasis are not founds Blood is often present, and, as a rule, is much 
altered. The sputum has, in a majority of the cases, an intensely fetid odor, 
which is commpnicated to the breath and may permeate the entire room. It 
is much more offensive than in fetid bronchitis or in abscess of the lung. The 
fetor is particularly marked when there is free communication between the 
gangrenous cavities and the bronchi. On several occasions I have found, post 
mortem, localized gangrene, which had been unsuspected during life, and in 
which there had been no fetor of the breath. 

Xha physical signs, .when extensive destruction has occurred,jM&Jjwse 
o f ca gty. but the limited circumscribed areas may be difficult to detect. 
Bronchitis is always present. 

Among the general symptoms may be mentioned fever, usually of moderate 
grade; the pulse is rapid, and very often the constitutional depression is sevens. 
But the only special features indicative of gangrene are the sputa and the 
fetor of the breath. The patient generally sinks from exhaustion. Fatal 
haemorrhage may ensue. 

Treatment. —The treatment of gangrene is very unsatisfactory. The indi¬ 
cations, or course, are to disinfect the gangrenous aresSput this is often impos¬ 
sible. An antiseptic spray of carbolic acid may be employed. A good plan 
is for the patient to use over the mouth and nose an inhaler, which may bo 
charged with a solution of carbolic acid or with guaiacol; the latter drug has 
also been used hypodermically, with, it is said, happy results in removing the 
odor. If the signs of cavity are distinct an attempt should be made to cleanse 
it by direct injections of an antiseptic solution. If the patient’s condition is 
good and the gangrenous region can be localized, surgical interf ere nc e'Ma y be 
indicated. Successful cases have been reported. The general condition of 
the patient is always such as to demand the greatest care in the matter of 
diet and nursing. 

vn. ABSCESS OF THE LTJNG. 

Etiology. —Suppuration occurs in the lung under the following conditions: 
(1) As a sequence of inflammation, either lobar or lobular. Apart from the 
purulent infiltration this is unquestionably rare, and even in lobar pneumonia 
the abscesses are of small size and usually involve, as Addison remarked, sev¬ 
eral points at the same time. On the other hand, abscess formation is 
extremely frequent in the deglutition and aspiration forms of lobular pneu¬ 
monia. i After wounds of the neck or operations upon the throat, in suppura¬ 
tive disease of the nose or larynx, occasionally even of the ear (Volktnann). 
infective particles reach the bronchial tubes by aspiration and excite an intense 
inflammation which often ends in abscess. Cancer of the oesophagus, perfo¬ 
rating the root of the lung or into the bronchi, may produce extensive suppura¬ 
tion. The abscesses vary in size from a walnut to an orange, and have ragged 
and irregular walls, and purulent, sometimes necrotic, contents. 

ffi p&frbolic. so-called metastatic, abscesses, the result of infective emboli, 
are common in pyaemia. Thev may be numerous and present very 
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definite characters. As a rule they arc superficial, beneath the pleura, and 
often wedge-shaped. At first firm, grayish-red in color, and surrounded by a 
zone of intense hyperemia, suppuration soon follows with the formation of a 
definite abscess. The pleura is usually covered with greenish lymph, and per- 
faction sometimes takes place with the production of pneumothorax. 

} (8) Perforation of the lung from without, lodgment of foreign bodies, and, 
t in the right lung, perforation from abscess of the liver or a suppurating echino¬ 
coccus cyst are occasional causes of pulmonary abscess. 

(4) Suppurative processes play an important part in chronic pulmonary 
tuberculosis, many of the symptoms of which are due to them. 

> Symptoms. —Abscess following pneumonia is easily recognized by an aggra- 
j vtftion of the/general symptoms and by the, physical signs of cavity and the 
■j characters .of the expectoration. Embolic abscesses can not often l>c recognized, 
and the local symptoms arc generally masked in the general pyamiie manifes¬ 
tations,^ The characters of the sputum are of great importance in determining 
t|ie presence of abscess. The odor is offensive, jet it rarely has the horrible 
fetor of gangrene or of putrid bronchitis. \ In the pus fragments of lung tissuo 
can be seen, and thqf.elastic tissue may be very abundant. The presence of this 
with the physical sigmj rarely leaves any question as to the nature of the 
trouble. Embolic can usually run a fatal course. Recovery occasionally 
occurs after pneumojjH In a case following typhoid fever which I saw at 
the Garfield Hospitalf*fcerr removed two ribs and found free in the pus of 
a localized empyema a sequestered piece of lung, the size of the palm of the 
hand, which had sloughed off clearly from the lower lobe. The patient made 
a good recovery. 

Medicinal treatment is of little avail in abscess of the lung. When well 
defined and superficial, an attempt should always be made to open and drain 
it. A number of successful eases have already been treated in this way. 

vm. itew GROWTHS IN THE LUNGS. 

Etiology and Morbid Anatomy. —While primary tumors are rare, second¬ 
ary growths are not uncommon. 

I C&ginoma is the most common primary form. Endothelium and sarcoma 
are lesS-freqnently met with. 

Tb g fwvmdar v growths may be of various forms. Most commonly they 
followstutpors in the digestive or genito-urinary organs orton the breast; not 
infrequently also- tumors of the bone. There may be scirrhus, epithelioma, 
co lloid , mdano-sarcoma, fibroma, enchondroma, or osteoma. The lungs may 
be extWively involved in Hodgkin’s disease. 

Primary, cancer or sarcoma usually involves only one lung. The sefi&pd- 
ary growths are distributed in both. The primary growth generally forms a 
largejnass, which may occupy the greater part of a lung. Necrosis and cavity 
formation may occur. In the diffuse cancerous growth the condition may 
resemble a tuberculous pneumonia. A miliary type of growth has been de¬ 
scribed. Occasionally the secondary growths are solitary and confined chiefly 
to the pleura. The metastatic growths are nearly always disseminated. Occa¬ 
sionally they occupy a large portion of the pulmonary tissue. In a case of 
colloid canear secondary to cance| of the pancreas, I found both longs voln- 
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minous, heavy, only slightly crepitant, and occupied by circular translucent 
masses, varying in size from a pea to a large walnut. 

There are numerous accessory lesions in the pulmonary new growths. 
There may be pleurisy, either cancerous or sero-fibrinous. The effusion may 
be haemorrhagic, but in 200 cases of cancer, primary or secondary, of the 
lungs and pleurjt analyzed by Moutard-Martin, haemorrhagic effusion occurred 
in only 12 per cent. The tracheal and bronchial glands are usually affected, 
the cervical glands not infrequently, and occasionally even the inguinal. 

The disease is most common in the middle period of life. The primary 
cancer is much more frequent in men (73 per cent, Passler), but secondary 
cancer is much more common in women. The conditions which predispose to 
it are quite unknown. It is a remarkable fact that the workers in the Schnec- 
berg cobalt mines are very liable to primary cancer of the lungs. It is stated 
that in this region a considerable proportion of all deaths in persons over 
forty are due to this disease. 

Symptoms.—The clinical features of neoplasms of the lungs are by no 
means distinctive, particularly in the case of primary growths. The patient 
may, indeed, as noted by Walshe, present no symptoms pointing to intra- 
thoracic disease. Among the more important symptoms are pain, particularly 
when the pleura is involved; dyspnoea, which is apt to be paroxysmal when due 
to pressure upon the trachea; cough, which may be dry and painful and accom¬ 
panied by the expectoration of a dark mucoid sputum. This so-called prune- 
juice expectoration, which was present 10 times in 18 cases of primary cancer 
of the lung, was thought by Stokes to be of great diagnostic value. 

In many instances there are signs of compression of the large veins, pro¬ 
ducing liyidity of the face and upper extremities, or occasionally of only one 
arm. Compression of the trachea and bronchi may give rise to urgent 
dyspnoea. The heart may bo pushed over to the opposite side. The pnoumo- 
gastric and recurrent laryngeal nerves are occasionally involved in the 
growth. 

Physical Signs. —The patient, according to Walshe, usually lies on the 
affected side. On inspection this side may be enlarged and immobile and the 
intercostal spaces are obliterated. This is more commonly dee - h r the- effusion 
t han to i he growth itself. Y,The external lymph-glands may be. enlarged, par¬ 
ticularly the clavicular.' The-sighs, on percussion and auscultation, ara.varied, 
depending much upon the presence or absence of fluid, t Signs of consolidation 
are, of course, present; the tactile fremitus is absent and the breath-sounds 
are usually diminished in intensity. Occasionally there is typical bronchial 
breathing. Among other symptoms may be mentioned fever, which is present 
in a certain number of cases. Emaciation is not necessarily extreme. The 
‘duration of the disease is from six to eight months. Occasionally it runs a 
very acute course, as noted by Carswell. Cases are reported in which death 
occurred in a month or six weeks, and in one instance (Jaccoud) the patient 
died in a week from the onset of the symptoms. 

Diagnosis.—In secondary growths this is not difficult. The occurrence 
of pulmonary symptoms within a year or two after the removal of a cancer 
of afc breast, or after the amputation of a limb for osteo-sarcoma, or the onset 
of Jmilar "symptoms in connection with cancer of the liver, or of the uterus, 
or,of the rectum, would be extremely suggg^ive. Tn .primary rgacw ftp uni- 
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lateral involvement, the anomalous character of the physical signs, the.jjcciir- 
?>rence of prnne-juice expectoration, the progressive wasting, and the secondary 
involvement of the cervical glands are the important points in the din gnnaia, 

E. DISEASES OP THE PLEURA, 

L ACUTE PLEURISY. 

Ana t omic ally, the cases may he divided into dry or adhdsivo pleurisy and 
pleurisy with effusion. Another classification is into primary or secondary 
forms. IJ According to the course of (lie disease, a division may be made into 
acutx. and chronic pleurisy, and as it is impossible, at present, to group the 
various forms etiologically, this is perhaps the most satisfactory division. The 
following forms of acute pleurisy may be considered: 

I. Fibrinous oh PtASTro Pleurisy. 

IsJh.is the pleural membrane is covered by a sheeting of lymph of variable 
thickness, which gives it a turbid, granular appearance, or tlie fibrin may 
exist in. distinct layers. It occurs (1) as an independent affection, following 
cold ..or. exposure. This form of acute plastic pleurisy without fluid exudate 
is not common in perfectly healthy individuals. Cases are met with, however, 
in which the disease sets in with the usual symptoms of pain in the side and 
slight fever, and there are the physical signs of pleurisy as indicated by the fric¬ 
tion. After persisting for a few days, the friction murmur dimippears and no 
exudation occurs. Union takes place between the membranes, and possibly the 
pleuritic adhesions which are found in such a large percentage of all bodies 
examined after death originate in these slight, fibrinous pleurisies. 

Fibrinous pleurisy occurs (2) os a secondary process in acute diseases of 
thelung, such aa pneumonia, which is always accompanied by a certain amount 
of pleurisy, usually of this form. Cancer, abscess, and gangrene also cause 
plastic pleurisy when the surface of the lung becomes involved. This condition 
is specially associated in a large number of cases with t ubercul osis. ’Pleural 
pain,istitch in the side, and a dry cough, witlumarked friction sounds on aus¬ 
cultation are the initial phenomena in many instances of phthisis. The signs 
are usually basic, but Burney Yeo has recently called attention to the fre¬ 
quency with which they occur at the apex. 

II. Sero-fibrinous Pleurisy. 

In a majority of cases of inflammation of the pleura thero is, with the 
fibrin, a variable amount of fluid exudate, which produces the condition known 
aa pleurisy with effusion. 

Etiology.—Of 194 cases in fifteen years in my wards, thero were 161 males 
and 33 females. Under twenty years of age there were 20 patients; 18 were 
over sixty years of age. The greatest number was in the fifth decade, M. 
Cold acts as a predisposing agent, which permits the action of various njjjore- 
organisms. We have not yet, however, brought all the acute pleuriria^fcfe 
the category of microbic affections, and the fact remains that pleurisy does 
follow-with great rapidity a sodden wetting or a dull. A majority of the 
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cases are tuberculous. This view is based upon: (1]_ Post-mortem -evidence. 
Tubercles have been found in acute cases, thought to have been rheumatic or 
due to cold. (2) The not infrequent presence of tuberculous lesions, often 
latent, in the lung or elsewhere. (£) The character of the exudate. If coagu¬ 
lated and the coagulum digested and centrifugalized (Inoscopy), tubercle 
gbacilli are frequently found. Injected into a guinea pig, in amounts of 15*ce. 
ter more, tuberculosis followed in G2 per cent (Eichhorst). The eyto-diagnosis 
shows that as in other tuberculous exudates the mono-nuclear leucocytes pre¬ 
dominate. (£) The tuberculin reaction is given in a considerable percentage 
of the cases. (5) The subsequent history. Of 90 cases of acute pleurisy 
which had been under the observation of H. I. Bowditch between 1849 and 
1879, 32 died of or had phthisis. Among 130 patients with primary pleurisy 
with effusion, followed for a period of seven years by Hedges, 40 per cent 
became tuberculous. , 

Of 300 uncomplicated cases of pleural effusion in the Massachusetts Gen¬ 
eral Hospital, followed by R. C. Cabot, the subsequent history was ascertained 
in 221; followed five years until death or phthisis, 117; well after five years, 96. 

In 172 of our cases of pleurisy with effusion Hamman got reports from 88; 
of these 48 were living and well, 30 later became tuberculous, in 2 the result 
was questionable, and 8 died of other diseases. Twelve of the 88 had tuberclo 
bacilli in the sputum while in the hospital without discoverable pulmonary 
lesion; 3 of the 12 are living and well; in 8 the signs became well marked; 
one died of unknown cause. Hamman has collected 562 cases (including our 
own) in which the subsequent history was sought; of these 167, 29.7 per cent, 
became tuberculous. 

qf ^ —Prom a bacteriological standpoint we may 

recognise t hree groups of c ases, fcaused by the tubercle bacillus,-^ie pneumo¬ 
coccus, and the Streptococcus, respectively. 

' Bacillus tuberculo sis is present in a very large proportion of all cases 
of pffinary or so-called idiopathic pleurisy, i The exudat e is usually staid c 
oaucoxer-slips or in the culture and inoculation tests made in the ordinary 
wajv.8fl the bacilli are very scanty. It has been demonstrated clearly that 
a large amount of the exudate must be taken to make the test complete, either 
in cultures or in the inoculation of animals. Eichhorst found that more than 
62 per cent were demonstrated as tuberculous when as much as 15 cc. of the 
exudate was inoculated into test animals, while less than 10 per cent of the 
cases showed tuberculosis when only 1 cc. of the exudate was used. This is a 
point to which observers should pay very special attention. Le Damany has 
recently in 55 primary pleurisies demonstrated the tuberculous character of 
all but 4 He has used large- quantities of the fluid for his inoculation 
experiments. 

I The plnnriay i g almost always secondary to a focus of inflam¬ 

mation iii the lung. It may, however, be primary. exuda te Tl ‘ rntt1 ^ 7 
inmilimli and thr fflitinnlrj* veatfavorable. 

£ The streptococcus pleurisyTs the typical septic form which may occur 
either from direct infection of the pleura through the lung in broncho-pneu¬ 
monia, or in cases of streptococcus pneumonia; in other instances it follows 
infection of more distant parts. T he ac ute streptococcus pleurisy is the most 
Mrimuand fatal ofjpll forms. 
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Among other bacteria which have been found are the stajJjjlococcua, Fried- 
lan der*! bac illus, the typhoid bacillus, and the diphtheria beeilfus. 

Uolbnl Anatomy.—In sero-fibrinous pleurisy the serous exudate is abun¬ 
dant and the fibrin is found on the pleural surfaces and scattered through 
the fluid in the form of flocculi. The proportions of these constituents vary 
a great deal. In some instances there is very little membranous fibrin; in 
others it forms thick, creamy layers and exists in the dependent part of the 
fluid as whitish, curd-like masses. The fluid of scro-fibrinous pleurisy is of 
a laiunn color, either clear or slightly turbid, depending on the number of 
formed elements. In some instances it has a dark-brown color. The micro¬ 
scopical examination of the fluid shows leucocytes, occasional swollen cells, 
which may possibly be derived from the pleural endothelium, shreds of fibril- 
la tgd- fi brin, and a variable number of red blood-corpuscles. On boiling, tho 
flu S 1 b found t o be rich in albumin. Sometimes it coagulates spontaneously. 
Its co&posttion closely resembles that of blood-serum. Cholesterin, uriejeid, 
and Sugar are occasionally found. The amount of the effusion varies from 
4 to 4'litres. 'The Tung in acute sero-fibrinous pleurisy is more or lesscom- 
jlTessed. if the exudation is limited the lower lobe alone is atelectatic; buiia 
an extensive effus ion which reaches to tho clavicle the entire lung will be found 
lytog_dnafl-to41te spine, dark and airless, or even bloodless—i. e., carnified. 

In large exudations the adjacent organs are displaced; the liver is depressed 
and the heart dislocated. With reference to the position of the heart, the fol¬ 
lowing statements may be made: Even in the most extensive left-sided 

exudation there is no rotation of tho apex of the heart, which in no case was 
to the right of the mid-sternal line; (£) the relative position of the apex and 
base is usually maintained; in some instances the apex is lifted, in others the 
whole heart lies more transversely; (3) the right chambers of the heart occupy 
the greater portion of the front, so fnat the displacement is rather a definite 
dislocation of the mediastinum, with the pericardium, to the right, than any 
special twisting of the heart itself; (4) the kink or twist in the inferior vena 
cava described by Bartels was not present in any of my cases. 

For a discussion of the physics of cardiac displacement see Calvert, Johns 
Hopkins Hospital Bulletin, 1907. 

Symptoms.—Prodromes are not uncommon, but \ the disease may set in 
abruptly with $.elull, followed by ’fever and a severe pain in the side. In 
ve ry many cases , however, the onset is insidious, particularly in children ancl 
in elderly persons. ^A little dyspncea on exertion and an increasing pallor 
may be the only features. Washbourn has called attention to the frequency 
with which the pneumococcuB pleurisy sets in with the features of pneumonia. 
The pain in the side is the most distressing symptom, and is usually referred to 
thenipple or axillary regions. It must be remembered, however, that pleuritic 
pain may be felt in the abdomen or low down in the back, particularly when 
the diaphragmatic surface of the pleura is involved. It is lancinating, sharp, 
and, severe, and is aggravated by cough. At this early stage, on. auscultation, 
sometimes indeed on-palpation, a dry friction $0 can be detected. The fever 
rarely rises-so rapidly.as in pneumonia, and jdoes not reach the same gxade. 
A temperature of from 102° to 108“ is an average pyrexia. It may drop to 
normal at the end of a week or ten days without the appearance of any definite 
change in the physical signs, or ij may persist for several weeks. The tem- 
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perature of the affected is higher than that of the sound -side. Cough is an 
early, symptom in acute pleurisy, but is rarely so distressing or so frequent 
as in pneumonia. There are instances in which it is absent. The expectora¬ 
tion is usually slight in amount, mucoid in character, and occasionally streaked 
ith blood. 

At the outset there may be dyspnoea, due partly to the fever and partly 
o the pain in the side. Later it results from the compression of the lung, 
larticularly if the exudation has taken place rapidly. When, however, the 
luid is effused slowly, one lung may be entirely compressed without inducing 
hortness of breath, except on exertion, and the patient will lie quietly in bed 
rithout evincing the slightest respiratory distress. When the effusion is large 
he patient usually prefers to lie upon the affected side. 

Physical Siams.-U-Inspection shows some degree of immobility on the 
■Seated side, depending upon the amount of exudation; and injlarge effusions 
ifl-.imusaga.ia. volume, which may appear to be much more than it really 
sje determined by mensuration. ■ The intercostal depressions are obliterated, 
in right-sided effusions the apex beat may be lifted to the fourth interspace 
»r be pushed beyond the left nipple, or may even be seen in the axilla. When 
he exudation is on the left side, the heart’s impulse may not be visible; but 
f the effusion is large it is seen in the third and fourth spaces on the right 
>ide, and sometimes as far out as the nipple, or even beyond it. 

Palpation enables us more successfully to' determine the deficient move¬ 
ments on the affected side, and thejpbliteration of the intercostal spaces, and 
more accurately to define the position of the heart’s impulse. In simple scro- 
Bbrinous effusion there iV rordy/jiny.oedema of the cheat walls.. It is scarcely 
jver possible to obtain fluctuation, i,Tactile fremitus is greatly diminished or 
abolished. If the effusion is slight there may be only enfeeblcment.^ The 
absence of the voice vibrations in effusions of any size constitutes one of the 
most valuable of physical signs. In children there may be much effusion with 
retention of fremitus. In rare cases the vibrations may be communicated to 
the chest walls through localized pleural adhesions. 

Mensuration .—With the cyrtometer, if the effusion is excessive, a differ¬ 
ence of from half an inch to an inch, or even, in large effusions, an inch and 
a half, may be found between the two sides. Allowance must be made for the 
fact that the right side is naturally larger than the left. With the saddle-tape 
the difference in expansion between the two sides can be conveniently measured. 

Percussion .—Early in the disease, there may be no alteration in the note, 
but with-the gradual accumulation of the fluid the resonance becomes, defec¬ 
tive, and finally gives place to absolute flatness. From day to day the gradual 
increase in height of the fluid may be studied. In a pleuritic effusion 
rising to the fourth rib in front, the percussion signs are usually very sug¬ 
gestive. In the subclavicular region the attention is often aroused at once 
by a tympanitic note, the so-called Skoda’s resonance, which is heard perhaps 
more commonly in this situation with pleural effusion than in any other con¬ 
dition. It shades insensibly into a flat mote in the lower mammary and 
axillary regions. Skoda’s resonance may be obtained also behind, j ust ab ove 
t he limit of effu sionT The J, Tlrr°°° ° resistant, wooden quality) 

differing from that of pneumonia and readily recognized by skiS5^nngci>. 
ntssns ng been known that when the patient is in the erect posture the 
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upperJineof-dulness is not horizontal, but is higher behind than it is in front, 
forming a parabola. The curve marking the intersection of the plane of con¬ 
tact of lung and fluid with the chest wall is known as “ Ellis's line of flat¬ 
ness^’ which Garland has verified clinically and by animal experiments. With 
met}nun-Blge^jCffusipna this line begins lowest behind, advances upward and 
forward in a letter-S curve to the axillary region, whence it proceeds in a 
straight decline to the sternum. This curve is demonstrable only when the 
patient is in the erect position. Grocco . in 1902, called attention to the ex¬ 
istence in pleural effusion of a triangular area of relative dulness, along the 
sjnne, on the side opposite to the pleurisy, in width from 2 to 5 cm., and 
with the apex upward. It can be demonstrated in a large majority of all 
cases, particularly in the young and in thin persons. It is due to the bulg¬ 
ing of the mediastinum, by the fluid, across the middle line, the anatomical 
possibility of which has been pointed out by Calvert. 

70 n the right side the dulness passes without change into that of the liver. 
On the left aide in the nipple line it extends to and may obliterate 'Tpmhi.’a 
semilunar space. If the effusion is moderate, thu phenomenon, of movable 
dullness may he obtained by marking carefully, in the sitting posture, the upper 
limit in the mammary region, and then in the recumbent posture, noting the 
change in the height of dulness. This infallible sign of fluid can not always 
be obtained. In very copious exudation the dulness may reach the' clavicle 
and even extend beyond the sternal margin of the opposite side. 

Auscultation .—Early in the diseaso a friction rub can usually be heard, 
which disappears as the fluid accumulates. It is a to-and-fro dry rub, dose 
to the ear, and has a leathery, creaking character. There is another pleural 
friction sound which closely resembles, and is scarcely to be distinguished 
from, the fine crackling crepitus of pneumonia. This may lie heard at the 
commencement of the disease, and also, as pointed out in 1844 by Mac- 
Donnell, Sr., of Mbntreal, when the effusion has receded and the pleural layers 
come together again. .. 

.With even a slight exudation there is^tveakened. or distant breathing. 
Often^ inspiration and expiration are distinctly audible, though distant, and 
have a tubular quality. Sometimes only a puffing tubular expiration is heard, 
which may have a metallic or amphoric Quality. jLoud resonant rales accom¬ 
panying this may forcibly, suggest a cavity. These pseudo-cavernous signs are 
met w ith more frequently in children, and often leal to error in diagnosis. 
AboveIhe line of dulness the breath-sounds are usually harsh and exaggerated, 
a nd may have a tubular quality. 

s The vocaf resonance is usually diminished or absent. ’ The whispered 
Voice is said to be transmitted through a serous and not through a purulent 
exudate f ftaocelli’a aignl- This author advises direct auscultation in the 
antero-lateral region of the chest. There may, however, lie intensification— 
' bronchophony. afTlie voice sometimes has a curious nasal, squeaking character, 
which was termed by Laennec agophony, from its supposed resemblance to the 
bleating of a goat. In typical form this is not common, but it is by no means 
rare to hear a curious twang-like quality in the voice, particularly at the outer 
angle of the scapula. 

In the examination of the heart in cases of pleuritic effusion it is well 

bear in mind that when the apex of the heart lies beneath the sternum 
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there may be no impulse. The determination of the situation of fhc organ 
may rest with tho position of maximum loudness of the sounds. Over tlu> 
displaced organ a systolic murmur may bo heard. When the lappet of lung 
over the pericardium is involved on either side there may bo a pleuro-pcri - 
e gnjiftl fri ction. Emerson has looked over for mo the histories of 89 cases 
of acute pleurisy with effusion in which the blood counts were made before 
the temperature reached normal. Only 26 had a leucocytosis between 10,000 
and 16,000; one only above 16,000. In 12 of the cases the count was below 
6 , 000 . 

Coune.—The course of acute sero-fibrinous pleurisy is very Wamble. After 
persisting for a week or ten days the fever subsides, the cough and pain dis¬ 
appear, and a slight effusion may be -quickly absorbed, iin capea ini whjnti 
the.effusion reaches as high--as the fourth rib recovery i s. nurp illy. p | pw or 
Many instances come under observation for the first time, after two or three 
weeks’ indisposition, with the fluid at a level with the clavicle. The fever 
may last from ten to twenty days without exciting anxiety, though, as a rule, 
in ordinary pleurisy from cold, as we say, the temperature in cases of moderate 
severity is normal within eight or ten days. Left to itself the natural tend¬ 
ency is to resorption; but this may take place very slowly. Withihe-absorp- 
tion of the fluid there is a Tfftmi.friatiott-^repitas r either leathery and creaking 
or crackling and rflle-like, and for months, or even longer, the defective reso¬ 
nance and feeble breathing are heard at the base. Rare modes of termination 
are perforation and discharge through the lung, and externally through the 
chest Wglt,'examples of winch have been recorded by Sahli. 

Thdimmediate prognosis in pleurisy with effusion is good. Of 320 cases 
at BiJBartholomew’s Hospital, only 6.1 per cent died before leaving the hos¬ 
pital (Hedges). 

A sero-fibrinous exudate may persist for months without change, particu¬ 
larly in tuberculous cases, and will sometimes reaccumulate after aspiration 
and resist all treatment. After persistence for more than twelve months, in 
spite of repeated tapping, a serous effusion was cured by incision without 
deformity of the chest (S. West). When one pleura is full and the heart 
is greatly dislocated, the condition, although in a majority of cases producing 
remarkably little disturbance, is not without risk. Sudden death, may occur, 
and its possibility under these circumstances should always be considered. I 
have seen two instances—one in right and the other in left sided effusion— 
both due, apparently, to syncope following slight exertion, such as getting 
out of bed. In neither case, however, was the amount of fluid excessive. Weil, 
who has studied carefully this accident, concludes as follows: (1) That it may 
be due to thrombosis or embolism of the heart or pulmonary artery, oedema of 
the opposite lung, or degeneration of the heart muscle; (2) such alleged causes 
as mechanical impediment to the circulation, owing to dislocation of the heart 
or twisting of the great vessels, require further investigation. Death may 
occur without any premonitory symptoms. 

III. Pubulent Plkubibt { Empyema ). 

Etiology.—Pus in the pleura is due to (a) infectiqn from within, as a 
rule directly from a, patch of pneumonia or a septic focus due to the pneumo- 
ooocus or the pus organisms, in some cases a tuberculous broncho-pneumonia; 
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(b) involvement from without, a* in fracture of a rib, jK.Mu-trati.i- wound 
disease of oesophagus, etc. n ’ 

It frequently fqJ Jo a w dhe infectious diseases, particularly scarlet fever. It 
is very oftan-Latent, and due to undiscovered foci of lobar or lobular pneu¬ 
monia. It w comn^njfl children more in boys than in girls and between 
the ages of one and five and eight and nine (Bythell). 

The pneumococcus is the most common organism, then the ordinary pus 
organisms and the tubercle bacilli. The pneumococcus has been found and in 
rare cases the influenza bacillus, and even psorospcrnis. 

Verbid Anatomy.— On opening an empyema post mortem, wo usually find 
that the, efldsion has separated into a clear, greenish-yellow scrum above and 
th?ihick, cream-like pus below. The fluid may be scarcely more than turbid, 
flnranli of fibrin through it. In the pneumococcus empyema the pus is 
usdklly thick and creamy. It usually has a heavy, sweetish rnlor, hut in some 
^tSnces—particularly those following wounds—it is fetid. In cases of gan- 
gteiia of the lung or pleura the pus has a horribly stinking odor. Microscop¬ 
ically it has the characters of ordinary pus. The pleural membranes arc great ly 
thickened, and present a grayish-white layer from 1 to 2 nun. in thickness. On 
the costal pleura there may be erosions, and in old cakes fistulous communica¬ 
tions are common. The lung may bo compressed to a very small limit, and the 
visceral pleura also may show perforations. 

Symptoms. —Purulent pleurisy may begin abruptly, with the symptoms 
already described. More frequently it comes on insidiously in the eourse of 
other diseases or follows an ordinary sero-librinous pleurisy. There may be no 
pain in the chest, very little cough, and no dyspnica, unless the side is very full. 
Symptoms of septic infection are rarely wanting. If in a child, there is a grad¬ 
ually developing pallor and weakness; sweats occur, and there is irregular fever. 
A cough is by no means constant. The leucocytes are usually much increased; 
in one fatal case they numbered 115,000 per cubic millimetre. 

Physical Signs.— Practically they are those already considered in pleu¬ 
risy with effusion. Tliere are, however, one or two additional points to te men¬ 
tioned. |ln .empyema, particularly in children, the disproportion between the 
sides mayjje extreme. '‘•The intercostal spaces may not only be obliterated, but 
may bulge./ Not infrequently there is oedema of the chest walls. 'The network 
of subcutaneous veins may be very distinct. fJt must not be forgotten that in 
children the breath-sounds may bo loud and tubular over a purulent effusion 
of considerable Wbispnrnd pootorilnquy is usually not heard in emj>yema 
(■ BaccelH’a sig n) - The dislocation of the heart and the displacement of the 

Senator suggests, ownag-to the-greater weight-of the fluid. 

I associated generally with empyema, but sometimes 

occurring in the sero-flbrinous exudate, ifLPjd&lliny .pleurusy, first described by 
MacDonnell, Sr., of Montreal. In 05 cases collected by Sailer it was much 
more frequent in males than in females. In 38 there was a tumor; t hat i s, 
°~pjema miassnitntin In all but one case the fluid was purulent.;/) Pneumo- 
fhnrjj miy t— There ar e two group s of^cases, tlui intrajdai»ati pnl- 

uand tha.pulaating e mp yJu n tL-JieeigsiiiUis, ia..wlnch thara is an 
ting turqor. No sa tisfactory explanation has beaikoffered bs# 


1 is thus forcibly" communicated through the effusion. 
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Empyema is a chronic affection, which ia.a.few instances, tgosigaies natu- 
rally i n reco very, but a majority of cases, if left alone, end. in. death. The fol¬ 
lowing are some modes of natural cure: (a) By absorption of the fluid. In 
gmull effusions this may take place gradually. The chest wall sinks. The 
pleural layers become greatly thickened and enclose between them the inspis¬ 
sated pus, in v^hich lime salts are gradually deposited. Such a condition may 
be seen once or twice a year in the post-mortem room of any large hospital. 
(5) By perforation of the lung. Although in this event death may take place 
rapidly, by suffocation, as Aretteus says, yet in cases in which it occurs grad¬ 
ually recovery may follow. Since 1873, when I saw a case of this kind in 
Traube’s clinic, and heard his remarks on the subject, I have seen a number 
of instances of the kind and can corroborate his statement as to the favorable 
termination of many of them. Epapy cma may discharge either by opening into 
the bronchus and forming a fistula, or, as Traube pointed out, by producing 
necrosis"®? the pulmonary pleura, sufficient to allow the soaking of the pus 
through the spongy lung tissue into the bronchi. In-the first.way pneumo¬ 
thorax usually, though not always, develops. In the second way the pus is 
discharged, without formation of pneumothorax. Even with a bronchial fistula 
recovery is possible, (e) By perforation of the chest wall —empyema necessi¬ 
tatis. This is by no means an unfavorable method, as many cases recover. Ibe 
perforation may occur anywhere in the chest wall, but is, as Cruveilhier re¬ 
marked, more common in front. It may be anywhere from the third to the 
s ixth in terspace, usually, according to Marshall, in the fifth. It may perforate 
in more than one place, and there may be a fistulous communication which 
opens into the pleura at some distance from the external orifice. The tumor, 
when near the heart, may pulsate. The discharge may persist for years. In 
Copeland’s Dictionary is mentioned an instance of a Bavarian physician who 
had a pleural fistula for thirteen years and enjoyed fairly good health. 

An empyema may perforate the neighboring organs, the «S 2 jhagua, pen- 
tonasum, pericardium, or the stomach. A remarkable sequel is a pleuro-msoph- 
ageal fistula, of which cases have been reported by Yoclcker, Thursfield, am 
myself. In my case there was a fistulous communication through the chest 
wall. Very remarkable cases are those which pass down the spine anijloQg 
the psoas jntojne iliac fossaj and simulate a psoas or lumbar abseess. 

IV. Tuberculous I’lkuiusy. 

This has already been considered (p. 308), and the symptoms and physical 
signs do not require any description other than that already given in connec¬ 
tion with the aero-fibrinous and purulent forms. 

V. Other Varieties op Pleurisy. 

Haemorrhagic Pleurisy.—A bloody effusion is met with under the follow¬ 
ing conditions: (a) In the pleurisy of asthenic states, such as cancer, Bright 5 
disease and occasionally in the malignant fevers. It is interesting to note the 
frequency with which haemorrhagic pleurisy is found in cirrhosis of the liter. 
It occurred in the very patient in whom Laennec first accurately describe 
this disease. While this may be a simple haemorrhagic pleurisy, in a majority 
of the cases which I have seen it has been tuberculous. (6) Tuberculous pie* 
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. risy, in which the bloody effusion may result from the rupture of newly formed 
vessels in the soft exudate accompanying the eruption of miliary tuliercles, or 
it may come from more slowly formed tubercles in a pleurisy secondary to 
extensive pulmonary disease, (e) Cancerous pleurisy, whether primary or sec¬ 
ondary, is frequently luemorrhagic. (d) Occasionally haemorrhagic exudation 
is met with in perfectly healthy individuals, in whom there is,not the slight¬ 
est suspicion of tuberculosis or cancer. In one such ease, a large, ahlc-liodicd 
man, the patient was to my knowledge healthy and strong eight years after¬ 
ward. And, lastly, it must be remembered that- during aspiration the lung 
may be wounded and blood in this way get mixed with the sero-fibrinous exu¬ 
date. The condition of lmmiorrlmgic pleurisy is to be distinguished from 
hemothorax, due to the rupture of aneurism or the pressure of a tumor on the 
thoracic veins. 

Diaphragmatic Pleurisy.—The inflammation may be limited partly or 
chiefly to the diaphragmatic surface. This is often a dry pleurisy, but then; 
may be effusion, either sero-fibrinous or purulent, which is circumscribed on 
the diaphragmatic surface. In these cases the pain is low in the zone of the 
diaphragm and may simulate that of acute abdominal disease. It may Is; 
intensified by pressure at the point of insertion of the diaphragm at the tenth 
rib. The diaphragm is fixed and the respiration is thoracic and short. Andral 
noted in certain cases severe dyspnoea and attacks simulating angina. As 
mentioned, the effusion is usually plastic, not serous. Serous or purulent effu¬ 
sions of any size limited to the diaphragmatic surface are extremely rare. 
Ipj^iu&aubjeciive with trifling objective features arc always suggestive of dia¬ 
phragmatic pleurisy. 

Encysted Pleurisy. —The effusion may be circumscribed by adhesions or 
separated into two or more pockets or loculi, which communicate with each 
other. This is most common in empyema. Tn those cases there have usu¬ 
ally been, at different parts of the pleura, multiple adhesions by which the 
fluid is limited. In other instances the recent false membranes may encapsu¬ 
late the exudation on the diaphragmatic surface, for example, or the part of 
the pleura posterior to the mid-axillary line. The condition may be very puz¬ 
zling during life, and present special difficulties in diagnosis. In some cases 
the tactile fremitus is retained along certain lines of adhesion. The explora¬ 
tory needle should be freely used. 

Interlobar Pleurisy forms an interesting and not uncommon variety. In 
*. nearly every instance of acute pleurisy the inte rlobar serou s surfaces are also 
involved and closely agglutinated together, and sometimes the fluid is encysted 
h otwoon them . In this position tubercles are to be carefully looked for. In 
a case" of this kind following pneumonia there was between the lower and 
upper and middle lobes of the right side an enormous purulent collection, 
which looked at first like a large abscess of the lung. These collections may 
perforate the bronchi, and the cases present special difficulties in diagnosis. 

Diagnosis of Pleurisy. 

Acute plastic pleurisy is readily recognized. In the diagnosis of pleu¬ 
ritic effusion the first question is, Does a fluid exudate exist? the swond, What 
fe it8 7 «*ture? In large effusions the increase in the size of the affected side, 
the immobility, the absence of tactile fremitus, together with the displace- 
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ment of organs, give infallible indications of the presence of fluid. The chief 
^difficulty arises in effusions of moderate extent, when the dulness, the pres¬ 
ence of bronchophony, and, perhaps, tubular breathing may simulate pneu¬ 
monia. The chief points to be borne in mind are: (a) Differences in the onset 
and in the general characters of the two affections, more particularly the 
initial. chill, tl\e higher fevei, more urgent dyspnoea, and the rusty expectora¬ 
tion, which characterize pneumonia. As already mentioned, some of the cases 
of*pneumococcus pleurisy set in like pneumonia. ( b ) Certain physical signs ' 
•—the more wooden character of the dulness, the greater resistance, and the 
marked diminution or the absence of tactile fremitus in pleurisy. The aus¬ 
cultatory signs may be deceptive. It is usually, indeed, the persistence of 
tubular breathing, particularly the high-pitched, even amphoric expiration, 
heard in some cases of pleurisy, which has raised the doubt. The intercostal 
spaces are more commonly obliterated in pleuritic effusion than in pneumonia. 
As already mentioned, the displacement of organs is a very valuable sign. 
Nowadays with the hypodermic needle the question is easily settled. A sepa- 
, rate small syringe with a capacity of two drachms should be reserved for 
exploratory purposes, and the needle should be longer and firmer than in the 
ordinary hypodermic instrument. With careful preliminary disinfection the 
m^rument can be used with impunity, and in cases of doubt the exploratory 
pRcture should bo made without hesitation. Pneumothorax is an occasional 
sequence. The hypqdermic needle is'especially useful in those cases in which 
there are pseudo-cavernous signs at the base. In cases, too, of massive pneu¬ 
monia, in which the bronchi are plugged with fibrin, if the patient has not 
been seen from the outset, the diagnosis may be impossible without it. 

L Qn thejj^side it may be difficult to differentiate a very large .pericardial 
from a plcqB effusion. . The retention of resonance at the base, the presence 
of Skoda’s resonance toward the axilla, the absence of dislocation of the heart¬ 
beat to the right of the sternum, the feebleness of the pulse and of the heart- 
sounds, and the urgency of the dyspnosa, out of all proportion to the extent 
of the effusion, are the chief points to be considered. 4 Unilateral hydrothorax, 
which is not at all uncommon in heart-disease, presents signs identical with 
those of sero-fibrinous effusion, r Certain tumors within the chest may simu¬ 
late pleural effusion. It should be remembered that many intrathoracic 
growths are accompanied by exudation. Malignant disease of the lung and 
of the pleura and hydatids of the pleura produce extensive dulness, with sup¬ 
pression of the breath-sounds, simulating closely effusion. 

On the right side, abscess of the liver and hydatid cysts may rise high into 
the pleura and produce dulness and enfeebled breathing. Often in these cases 
there is a friction sound, which should excite suspicion, and the upper outline 
of the dulness is sometimes plainly convex. In a case of cancer of the kidney 
.the growth involved the diaphragm very early, and for months there were signs 
of pleurisy before our attention was directed to the kidney. In all those 
instances the exploratory puncture should be made. 

The second question, as to the nature of the fluid, is quickly decided by 
the use of the needle. >The persistent fever,iJhe occurrence of sweats, aileuco- 
evtos is. and theMincreasg jp the. pallor suggest the presence of pus. In chil¬ 
dren the complexion is often sallow and earthy. In protracted cases, even in 
children, when the general symptoms and the appearance of the patient have 
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been most strongly suggestive of pus, the syringe has withdrawn dear fluid. 
On the other hand, effusions of short duration may he purulent, even when 
the general symptoms do not suggest it. .The following statement, may he 
made with reference to the prognostic import of the bacteriological examina¬ 
tion of the aspirated fluid: The presence of the pneumococcus is of favorable 
significance, as such cases usually get well rapidly, even with a single aspira¬ 
tion. The streptococcus empyema is the most serious form, and even after a 
free drainage the patient may succumb to a general sept jemima. A sterile fluid 
indicates in a majority of instances a tuberculous origin. 

Treatment. 

At the onset the severe pain may demand leeches, which usually give relief, 
but athypodermic of morphia is more effective. - The L’aquolin cautery may la: 
lightly but freely applied. It is well to administers mercurial or saline purge. 
Fixing the side by careful strapping with long strips of adhesive plaster, which 
should pas's well over the middle line, drawn lightly and evenly, gives great, 
relief, and I can corroborate the statement of F. T. Roberts as to its ellieacy. 
Cupping, wet or dry, is now seldom employed. Blisters are of no special service 
in the acute stages, although they relieve the pain. The ice-bag mav he used 
as in pneumonia. The open-air treatment should he begun early, as a majorttg. 
of the cases are tuberculous. Medicines are rarely required. A Dover's pow® 
der may be given at night. Mercurials are not indicated. 

When the effusion has taken place,-mustard plasters or iodine, producing 
slight counter-irritation, appear useful, particularly in the later stages. Iodide 
of potassium is of doubtful benefit, By some the salicylates are believed to he 
of special efficacy; hut (he drug treatment ol the disease is mold unsatisfac¬ 
tory. ' The dry diet and frequent saline purges (given in ennettrated form 
before breakfast in Hay’s method) may lie tried . 1 Recently it luisneen advised 
to use a salt-free diet. 

Early and if necessary repeated aspiration ol the fluid is the most satis¬ 
factory method of treatment,. The results obtained by Delalield in 200 eases 
treated by early aspiration (Am. Jour, of the Medical Sciences, 1000) have 
never been equalled by any other method. The credit, of introducing aspira¬ 
tion in pleuritic effusions is due to Morrill Wyman, of Cambridge, Mass., and 
Henry I. Bowditch, of Boston. Years prior to Dieulafoy's work, aspiration was 
in constant use at the Massachusetts General Hospital and was advocated 
repeatedly by Bowditch. As the question is one of some historical interest, J 
give Bowditch’s conclusions concerning aspiration, expressed more than lifly- 
live years ago, and which practically represent the opinion ol to-day: 0) 
The operation is perfectly simple, but, slightly painful, and can he done with 
ease upon any patient in however advanced a stage of the disease. ( 2 ) It 
should be performed forthwith in all cases in which there is complete tilling 
»P of one side of the chest. (3) He had determined to use it m any ease of 
even moderate effusion lasting more than a few weeks and in which there 
should seem to be a disposition to resist ordinary modes of treatment. (4) 
He urged this practice upon the profession as a very important measure in 
practical medicine; believing that by this method death may frequently be 
prevented from ensuing either by sudden attack of dyspnea or subsequent 
phthisis, and, finally, from the gradual wearing out, of the powers of life or 
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inability to absorb the fluid.” When the fluid reaches to the clavicle the indi¬ 
cation for aspiration is imperative. Fever is not a contra-indication; indeed, 
sometimes with serous exudates the temperature falls after aspiration. 

The operation is extremely simple and is practically without risk. The spot 
selected for puncture should be either in the seventh intercostal space in 
the mid-axilla jot at the outer angle of the scapula in the eighth space. Tlie 
arpujLihe.patient-should he brought forward with .the hand on the opposite 
shoulder, 80 ,„aS- to widen, the spaces. The needle should be thrust in dose to 
the upper margin,pf the rib, so as to avoids the intercostal artery, the wound¬ 
ing of which, however, is an exceedingly rare accident. The fluid should be 
withdrawn slowly. The amount will depend on the size of the exudate. If the 
fluid reaches to the clavicle a litre or more may be withdrawn with safety: In 
chronic cases of serous pleurisy after the failure of repeated tappings S. West 
has shown the great valuo of free incision and drainage. He has reported 
cases of recovery after effusions of fifteen and eighteen months’ standing. 

Symptoms and Accidents duking Pahacentesis. —Pain is usually com¬ 
plained of after a certain amount of fluid has been withdrawn; it is sha rp and 
cutting in character. ■Coughing occurs toward the close, and may be severe 
and paroxysmal. ■ Pneumothorax may follow an exploratory puncture with a 
hypodermic needle; it is rare during aspiration. 'Subcutaneous emphysema 
may develop from the point of puncture, without the production of pneumo¬ 
thorax. ''Cerebral- symptoms .—Faintness is not uncommon. Epileptic con¬ 
vulsions may occur either during the withdrawal or while irrigating the pleura. 
These symptoms are very difficult to explain and are regarded by most authors 
as of reflex origin. Hemiplegia may follow. And lastly sudden death may 
occur either from syncope or during the convulsions. 

As A. E. Bussell has pointed out, these serious and oven fatal events may 
follow exploratory puncture of the lung. Such accidents of paracentesis ami 
of washing out the pleura are explained by the studies of Capp and Lewis, who 
have shown that a sudden and sometimes fatal fall in blood-pressure may fol¬ 
low the experimental irrigation of the pleura in dogs. Expectoration of a 
large quantity of albuminous fluid may occur suddenly after the tapping, asso¬ 
ciated with dyspnoea. Some cases have proved rapidly fatal, with the features 
of an acute oedema of the lungs. It has occurred only once in my practice. 

Empyema is really a surgical affection, and I shall make only a few gen¬ 
eral remarks upon its treatment. When it has been determined by explora¬ 
tory puncture that the fluid is purulent, aspiration should not be performed, 
except as preliminary to operation or as a temporary measure. Perhaps it is 
bfetter not to have an exception to this rule, although the empyemas of children 
and the pneumonic empyema occasionally get well rapidly after a single tap¬ 
ping. It m sad to think of the number of lives which are sacrificed annually 
by the failure to recognize that empyema should be treated as an ordinary 
abscess, by free incision. The operation dates from the time of Hippocrates 
and is by no means serious. A'majority of the cases get well, provided that 
free drainage is obtained, and it makes no difference practically what measures 
are followed so long as this indication is met. The good results in any method 
depend upon the thoroughness with which the cavity is drained. Irrigation of 
the cavity is rarely necessary unless the contents are fetid. In the subsequent 
treatment a point of great importance in facilitating the closure of the caw tv 
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is the distention of the lung on the affected side. This may lie accomplished 
by the method advised by Ralston James, which has been practised with great 
success in the surgical wards of the Johns Hopkins Hospital. The patient 
daily, for a certain length of time, increasing gradually with the increase of 
his strength, transfers by air-pressure water from one bottle to another. The 
bottles should be large, holding at least a gallon each, and by the arrangement 
of tubes, as in the ^'niff’s hivHlii, an expiratory effort of the patient forces the 
water from one bottle into the other. Equally efficacious is the plan advised by 
Naunyn. The patient sits in an arm chair grasping strongly one of the rungs 
with the hand and forcibly compressing the sound side against the arm of the 
chair; then forcible inspiratory efforts are made which act chiefly on the com¬ 
pressed lung, as the sound side is fixed. The abscess cavity is gradually closed, 
partly by the falling in of the chest w r all and partly by the expansion of the 
lung. In some instances it is necessary to resect portions of one or more ribs. 

The physician is often asked, in eases of empyema with emaciation, hectic 
and feeble rapid pulse, whether the patient could stand the operation. Even 
in the most desperate cases the surgeon should never hesitate to make a free 
incision, 

n. CHRONIC PLEURISY. 

This affection occurs in two forms: 

(1) Chronic pleurisy with effusion, in which the disease may set in insidi¬ 
ously or may follow an acute scro-fibrinous pleurisy. There are eases in which 
the liquid persists for months or even years without undergoing any special 
alteration and without becoming purulent. Such cases have the characters 
which we have described under pleurisy with effusion. 

(2) Chronic dry pleurisy. —The cases are met with (a) as a sequence of 
ordinary pleural effusion. When the exudate is absorbed and the layers of the 
pleura come together there is left between them a variable amount of fibrinous 
material which gradually undergoes organization, and is converted into a layer 
of firm connective tissue. This process goes on at the base, and is represented 
clinically by a slight grade of flattening, deficient expansion, defective reso¬ 
nance on percussion, and enfeebled breathing. After recovery from empyema 
the flattening and retraction may be still more marked. In both oases it is a 
TOn iU&fiB^whjch can be greatly benefited by pulmonary gymnastics. In these 
firm, fibrous membranes calcification may occur, particularly after empyema. 
It is not very uncommon to find between the false membranes a small pocket 
of fluid forming a sort of pleural cyst. In the great majority of these cases 
the condition is one which need not cause anxiety. There may 1 h) an occa¬ 
sional dragging pain at the base of the lung or a stitch in the sidp, but patients 
may remain in perfectly good health for years. The most advanced grade of 
this secondary dry pleurisy is seen in those cases of empyema which have been 
left to themselves and have perforated and ultimately healed by a gradual 
absorption or discharge of the pus, with retraction of the side of the chest and 
permanent camification of the lung. Traumatic lesions, such as gunshot 
wounds, may be followed by an identical condition. Post mortem, it is quite 
impossible to separate the layers of the pleura, which are greatly thickened, 
particularly at the base, and surround a compressed, airless, fibroid lung. 
Bronchiectasis may gradually ensue, and in one remarkable case which I saw 
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on several occasions with Blackader, of Montreal, not only on the affected side, 
but also in the lower lobe of the other lung. 

( b) Primitive dry pleurisy. This condition may directly follow the acute 
plastic pleurisy already described; but it may set in without any acute symp¬ 
toms whatever, and the patient’s attention-may be called-to it hy-feeling the 
pl eural friction . A constant effect of this primitive dry pleurisy is the adhe¬ 
sion of the layers. This is probably an invariable result, whether the pleurisy 
is primary or secondary. The organization of the thin layer of exudation iu 
a pneumonia will unite the two surfaces by delicate bands. Pleural adhesions 
are extremely common, and it is rare to examine a body entirely free from 
them. They may be limited in extent or universal. Thin fibrous adhesions do 
not produce any alteration in the percussion characters, and, if limited, there 
is no special change hoard on auscultation. When,' however, there is general 
synechia on both sides the expansile movement of the lung is considerably im¬ 
paired. We should naturally think that universal adhesions would interfere 
materially with the function of the lungs, but practically we see many instances 
in which there has not been the slightest disturbance. The physical signs of 
total adhesion arc by no means constant. It has been stated that there is a 
marked disproportion between the degree of expansion of the chest walls and 
the intensity of the vesicular murmur, but the latter is a very variable factor, 
and under perfectly normal conditions the breath-sounds, with very full chest 
expansion, may bo extremely feeble. The diaphragm phenomenon Bitten s 
sign—is absent. 

As already stated, it is possible, as the late Sir Andrew Clark held, that 
a primitive dry pleurisy may gradually lead to great thickening of the mem¬ 
branes, and ultimate invasion of the lung, causing a cirrhosis. 

Lastly, there is a primitive dry pleurisy of tuberculous origin. In it both 
parietal and costal layers are greatly thickened—perhaps from 2 to 3 mm. each 
—and present firm fibroid, caseous masses and small tubercles, while uniting 
these two greatly thickened layers is a reddish-gray fibroid tissue, sometimes 
infiltrated with serum. This may be a local process confined to one pleura, 
or it may be in both. These cases are sometimes associated with a similar con¬ 
dition in the pericardium and peritonaeum. 

Occasionally remarkable vaso-motor phenomena occur in chronic pleurisy, 
whether simple or in connection with tuberculosis of an apex. Hashing or 
sweating of one check or dilatation of the pupil are the common manifesta¬ 
tions. They appear to be due to involvement of the first thoracic ganglion a. 
the top of the pleural cavity. 

m. HYDROTHORAX. 

Hydrothorax is a transudation of simple non-inflammatory fluid into th< 
pleural cavities, and occurs as a secondary process in many affections. Th< 
fluidJsjjlear, without any floceuli of fibrin, and the membranes are smooth 
It is met with more particularly ip connection with general dropsy, eithe 
reggl, cardiac, or haamic. It mav, however, occur alone, or with only shgn 
oedema of the feet. A child was admitted to the Montreal General Hospiw 
with urgent'dyspnoea and cyanosis, and died the night after admission. 
had extensive bilateral hydrothorax, which had come on early in the nephrio 
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of scarlet fever. In renal disease hydrol borax is almost always bilateral, but 
in heart affections one pleura is more commonly involved. The physical signs 
are those of pleural effusion, but the exudation is rarely excessive. In kidney 
and heart-disease, even when there is no general dropsy, the occurrence of 
dyspnoea should at once direct attention to the pleura, since many patients are 
carried off by a rapid effusion. In chronic valvular disease the effusion is usu¬ 
ally on the right side, and may recur for months. Stengel attributes tho 
greater frequency of the dextral effusion to compression of the azygos veins. 
Post-mortem records show the frequency with which this condition is over¬ 
looked. Tho saline purges will in many cases rapidly reduce the effusion, hut, 
if necessary, aspiration should repeatedly bo practised. 

IV. PNEUMOTHORAX. 

(Hydro-Pneumothorax and Pyo-Pnenmothorax.) 

‘Air alone in the pleural cavity, to which tho term pneumothorax is strictly 
applicable, is an extremely rare condition, it is almost invariably associated 
with a serous fluid—hydro-pneumothorax, or with pus—pyo-pnenmothorax. 

Etiology. —There exists normally within the pleural cavity of ail adult 
a negati ve pressure of several (3 to 5) millimetres of mercury, duo to the recoil 
of the distended, perfectly elastic lung. ITcnce through any opening connect¬ 
ing the pleural cavity with the external air we should expect air to rush in 
until this negative pressure is relieved. To explain the absence of pneumo¬ 
thorax in a few eases of external injury laying the pleura bare, in which it 
would be expected, S. West has assumed the existence of a cohesion belween 
the pleurse, but this force has not as yet been satisfactorily .demonstrated. 

In a case of pneumothorax, if the opening causing it remain patent, which 
occurs only in some external wounds, or especially perforations through con¬ 
solidated areas of the lungs, the intrathoracic pressure will be that of the 
atmosphere,'the lung will he found to have collapsed as much as possible by 
virtue of its own elastic tension, the intercostal grooves obliterated, the heart 
displaced to the other side, and the diaphragm lower than normal, because the 
negative pressure by reason of which these organs are partly retained in their 
ordinary position has been relieved. If the opening becomes closed the intra¬ 
thoracic pressure may rise above the atmospheric and the above-mentioned 
displacements be much increased. But most perforations through the lung 
are valvular, a property of lung tissue, and the intrapleural pressure is soon 
»l>out 7 mm. of mercury. If there be a fluid exudate the pressure may lie 
hi irber, h ut the high pressures supposed are more apparent than real, and that 
Measured at the autopsy table is quite surely not that during life. It is more 
a question of the amount of distention than the actual pressure which deter¬ 
mines the discomfort of the patient. 

Pneumothorax arises: (1) Tn perforating wounds of tho chest, in which 
ed with extensive cutaneous emphysema. It may 
_either.witha small needle or an aspirator. There 

__ Pneumothorax rarely follows fracture, of the rib, 

ev en though the lung may be torn. (2) In perforation of the pleura through 
the diaphragm, usually by malignant disease of the stomach or colon, or abscess 
48 


case it is sometimes associa 
"ere ten cases in mv series. 
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of the liver perforating lung and pleura. The pleura may also bo pcrforatnl 
in eases of cancer of the (esophagus. ■ (3) When the lung is perforated. This 
is by far the most common cause, and may occur: (a) In the, normal 1^,,, 
fromjMjpIsu'e of the air-vesicles during straining or even when at rest. Special 
attention has been called to this accident by 8. West and De H. Hall. The 
air may be absorbed and no ill effect follow. It does not necessarily excite 
pleurisy, as pointed out many years ago by Gairdner, bwtr inflammation and 
effusion, are- the-usnal result In a recent case the condition developed as the 
patient was going down-stairs; no effusion followed; he did not react to tuber¬ 
culin. (6) From,perforation due to local disease of the lung, either the soften¬ 
ing of a caseous focus or the breaking of a tuberculous cavity. According to 
S. West, 90 per cent of all the cases are due to this cause. Less common 
arc the cases due to septic-brouabo-pnoMmania and to gangrene. A rare cause 
is the break ing of a haimorrhagic infarct in chronic heart-disease, of which I 

I met an instance a few years ago. (c) Perforation of the lung from the pleura, 
which arises in certain cases of empyema and produces a pleuro-bronchial 
fistula. (4) Spontaneously, by the development in pleural exudates of the 
gas bacillus (B. aerogenes mpsulatus Welch). Of 48 cases, the basis of 
Emerson’s exhaustive monogiaph (J. II. II. Reports, vol. xi), 22 were tuber¬ 
culous, G were the result of trauma, 10 of aspiration, 2 were spontaneous, 2 
followed bronchiectasis, 2 abscess of the lung, 1 gangrene, 2 an empyema, 
and 1 abscess of the liver perforating through the lung. 

, Pneumothorax occurs chiefly in adults, though cases are met with in very 
young children. It is more frequent in males than in females. 

A remarkable recurrent variety has been described by 8. West, Goodhart, 
and Furney. In Goodhart’s case the pneumothorax developed first in one 
side and then in the other. 

Morbid Anatomy.—If the trocar or blow-pipe is inserted between the ribs, 
there may be a jet of air of sufficient strength to blow out a lighted match. 
On opening the thorax the mediastinum and pericardium are seen to be 
pushed, or rather, as Douglas Powell pointed out, “ drawn over ” to the oppo¬ 
site side; but, as before mentioned, the heart is not rotated, and the relation of 
its parts is maintained much as in the normal condition. A parous or puru- 
. lent fluid is usually present, and the membranes are inflamed. The cause of 
the pneumothorax can usually be found without difficulty. In the great 
majority of instances it is the perforation of a tuberculous cavity or a break¬ 
ing of a superficial caseous focus. The orifice of rupture may be extremely 
small. In chronic cases there may bo a fistula of considerable size communi¬ 
cating with the bronchi. The lung is usually compressed and carnified. 

Symptoms.— -The onset is usually sudden and characterized by severe pain 
i q the side, urgent dyspnoea, and signs of general distress, as indicated by 
slight lividity and a very rapid and feeble pulse—the pneumothorax aecuiis- 
simus of Unverricht. There may, however, be no urgent symptoms, particu¬ 
larly in cases of long-standing phthisis. 

Physical Sions. —The physical signs are very distinctive. Inspccliun 
shows marked enlargement of the affected side with immobility. The heart 
impulse is usually much displaced. On valuation the fremitus is greutlj 
diminished or more commonly abolished. Oqjtgccuuion the resonance may lx 
tympanitic or even have an amphoric quality. This, however, is not always 
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the case. It may be a flat tympany, resembling Sko.las resonance. In some 
instances it may be a full, hyperresoitant note, like emphysema; while in 
others—and this is very deceptive—there is del ness. These extreme variations 
depend doubtless upon the degree of intrapleural tension. On several occasions 
I have known an error in diagnosis to result from ignorance of the fact that, 
in certain instances, the percussion note may bo « mulllcd, toneless, almost 
dull” (WaJshe). There is usually dulness at the base from effused fluid, 
which can readily be made to change the level by altering the jmsitinn of the 
patient. Movable dulness can be obtained much more readily in pneumothorax 
than in a simple pleurisy. On auscultation the breath-sounds are suppressed. 
Sometimes there is only a distant feeble inspiratory murmur of marked am¬ 
phoric-quality. The contrast between the loud exaggerated breath-sounds on 
the normal side and the absence of the breath-sounds on the other is very 
suggestive. The rales have a peculiar metallic quality, and on coughing or 
deep inspiration there may be what Laennec termed the metallic tinkling. 
The v oice, too, has a curious metallic echo. What is sometimes called the 
co up s oun d, termed by Trousseau the bruit d'airain, is very characteristic. 
To obtain it the auscultator should place one ear on the back of the chest 
wall while the assistant taps one coin on another on tire front of the chest. 
The metallic echoing sound which is produced in this way is one of the most 
constant and characteristic signs of pneumothorax. And, lastly, the Hip¬ 
pocratic succussion splash inny be obtained when the auscultalor’s haul is 
placed upon the chest while the patient’s body is shaken. A splashing sound 
is produced, which may be audible at a distance. A patient may himself 
notice it in making abrupt changes in posture. The signs, distention, immo¬ 
bility, lack of vocal fremitus, hyperresonance, absence of breath-sounds and 
coin-sound, are those of the pure pneumothorax of Laennec. The metallic 
phenomena may be present, c. g., the metallic tinkling and amphoric respira¬ 
tion, but these are best heard in cases with a consolidated lung and thickened 
pleura, such as occur in tuberculosis. The movable dulness and splash on 
succussion depend on fluid. Of other physical signs displacement of organs 
is most constant. As already mentioned, the heart may be much “ drawn 
over ” to the opposite side, and the liver greatly displaced, so that its upper 
surface is below the level of the costal margin, a degree of dislocation never 
seen in simple effusion. 

Diagnosis.—The diagnosis of pneumothorax rarely offers any difficulty, as 
the signs are very characteristic. In cases in which the percussion note is dull 
the condition may be mistaken for effusion. T made this mistake in a case of 
pulsating pleurisy, in which the pneumothorax followed heavy lifting, and 
it was not until several days later, after some of the fluid had been with¬ 
drawn, that a tympanitic note developed. Diaphragmatic hernia following 
a crush or other accident may closely simulate pneumothorax. 

In cases of very large phthisical cavities with tympanitic percussion reso¬ 
nance and r&les of an amphoric, metallic quality, the question of pneumothorax 
is sometimes raised. In those rare instances of total excavation of one lung 
the amphoric and metallic phenomena may be most intense, but the absence of 
dislocation of the organs, of the succussion splash, and of the coin-sound 
suffice to differentiate this condition. While this is true in the great majority 
of oases, I have heard the bruit d’airain over a large cavity in the right upper 
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lobe. The condition of pyopneumothorax subphranicus may simulate closely 
true pneumothorax. 

Prognosis. —The prognosis in cases of pneumothorax depends largely upon 
the cause. S. West gives a mortality of 70 per cent. The tuberculous cases 
usually die within a few weeks. Of 39 cases, 29 died within a fortnight 
(West ); 10 patients died on the first day, 2 within twenty and thirty minutes 
respectively of the attack. Of our 22 tuberculous cases 20 died, and 5 of the 
10 cases following aspiration. Pneumothorax in a healthy individual often 
ends in recovery. There are tuberculous cases in which the pneumothorax, 
if occurring early, seems to arrest the progress of the tuberculosis. There 
is a chronic pneumothorax which may last for between three and four years. 
It may be a chronic condition, as in the case just mentioned, and a fair 
measure of health may be enjoyed. 

Treatment. —There are three groups of cases: First, in the pneumothorax 
accutissimus, with urgent dyspnoea, great displacement of the heart, cyanosis, 
and low blood pressure, fan opening should be made in the pleura and kept 
open, converting a valvular into an open variety.Immediate aspiration with a 
trocar has saved life. Secondly, the spontaneous cases which usually do well, 
as the air is quiekly Absorbed; so also with the traumatic variety. Very many 
of the tuberculous cases are best let alone, if the patient is doing well, or if 
the disease in the other lung is advanced. Thirdly, when there is pus, and 
the patient is not doing well, or in the tuberculous variety if the other lung 
is not involved, pleurotomy, or resection of one or two ribs, may be done. Of 
nine cases in my series two recovered. 

V. AFFECTIONS OF THE MEDIASTINUM. 

(1) Simple Lymphadenitis. —In all inflammatory affections of the bronchi 
and of the lungs the groups of lymph-glands in the mediastinum become swol¬ 
len. In the bronchitis of measles, for example, and in simple broncho-pneu¬ 
monia the bronchial glands are large and infiltrated, the tissue is engorged and 
(Edematous, sometimes intensely hypersemic. Much stress has been laid by 
some writers on this enlargement of the glands in the posterior mediastinum, 
and De Mussy held that it was an important factor in inducing paroxysms of 
whooping-cough. They may attain a size sufficient to induce dulness beneath 
the manubrium and in the upper part of the interscapular regions behind, 
though this is often difficult to determine. In reality the glands lie chiefly 
upon the spine, and unless those which are deep in the root of the lung are 
large enough to induce compression of the adjacent lung tissue, I doubt if the 
ordinary bronchial adenopathy ever can be determined by percussion in the 
upper interscapular region. I have never met with an instance in which the 
compression of either bronchus seemed to have resulted from the glands, how¬ 
ever large. Tuberculous affection of these glands has already been considered. 

(2) Suppurative Lymphadenitis. —Occasionally abscess in the bronchial or 
tracheal lymph-glands is found. It may follow the simple adenitis, but is 
most frequently associated with the presence of tubercle. The liquid portion 
may gradually become absorbed and the inspissated contents undergo calcifica¬ 
tion. Serious accidents occasionally occur, as perforation into the oesophagi' 8 
or into'a bronahus, or in rare instances, as in the case reported by Sidney 



DISEASES OF THE PLEURA. 


661 


FhilMps, perforation of the aorta, os well ns a bronchus, which, it. is remarkable 
to say, did not prove fatal rapidly, but caused repeated attacks of lurmoptysia 
during a period of sixteen months. 

(3) Turnon; Cancer and Sarcoma. —In Hare's elaborate study of 520 cases 
of disease of the mediastinum there were 134 eases of cancer, 98 cases of sar¬ 
coma, 21 cases of lymphoma, 7 cases of fibroma, 11 cases of dprmoid cysts, 8 
cases of hydatid cysts, and instances of lipoma, gumma, and cnchondroma. 
From this we boo that cancer is the most common form of growth. The tumor 
occurred in the anterior mediastinum alone in 18 of the eases of cancer and in 
33 of the cases of sarcoma. There are three chief points of origin, the thymus, 
the lymph-glands, and the pleura and lung. Sarcoma is more frequently 
primary than cancer. Males are more frequently affected than females. The 
age of onset is most commonly between thirty and forty. 

Symptoms. —The signs of mediastinal tumor are those of intrathoraeic 
pressure. In some cases almost the entire chest is filled with the masses. 
The heart and lungs are pushed back and it is marvelous lmw life can be 
maintained with such dislocation and compression of the organs. Dyspnaa 
is one of the earliest and most constant symptoms, and may be due either to 
pressure on the trachea or on the recurrent laryngeal nerves. It may indeed 
be cardiac, due to pressure upon the heart or its vessels. In a few cases it 
results from the pleural effusion which so frequently accompanies intrathoraeic 
growths. Associated with the dyspnoea is a cough, often severe and parox¬ 
ysmal in character, with the brazen quality of the so-called aneurismnl cough 
when a recurrent nerve is involved. The voice may also l>e affected from a 
similar cause. Pressure on the vessels is common. The superior vena cava 
may be Compressed aud obliterated, and when the process goes on slowly 
the collateral circulation may be completely established. Less commonly the 
inferior vtfna cava or one or other of the subclavian veins is compressed, ihe 
arteries are much more rarely obstructed. There may lie dysphagia, due to 
compression of the oesophagus. In rare instances there are pupillary changes, 
either dilatation or contraction, due to involvement of the sympathetic. Ex¬ 
pectoration of blood, pus, and hair is characteristic of the dermoid cyst, of 
which Christian has collected 40 cases. 

Physical Signs .—On inspection there may be orthopncca and marked 
cyanosis of the upper part of the l>ody. In such instances, if of long dura¬ 
tion, there are signs of collateral circulation and the superficial mammary 
and epigastric veins are enlarged. In these cases of chronic obstruction t io 
finger-tips may be clubbed. There may be bulging of the sternum or (ho 
tumor may erode the bone and form a prominent subcutaneous growl t. io 
rapidly growing lymphoid tumors more commonly than others perforate the 
chest wall. In 4 of 13 cases of Hodgkin’s disease, there was mediastinal 
growth, and in 3 instances the sternum was eroded and perforated. 1 he per¬ 
foration may be on one side of the breast-bone. The projecting tumor may 
pulsate; the heart may be dislocated and its impulse much out. of place Con¬ 
traction of one side of the thorax lias been noted in a few instances, Un p u¬ 
is-absent wherever the tumor reaches the chest wall. II 
is the forcible, heaving impulse of an aneurismal sac. Qn 
usually silence over the dull region. The heart-sounds 
md the respiratory murmur is feeble or lnaudibje^ *£*“7 


pation the fremitus 
pulsating, it rarely hi 
a uscultation there is 
•» n oi^jS fljiipjjtted i 
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bronchial. VogaLjesaBaace is, as a rule. abwwt. Signs of pleural (illusion 
occur in a great many instances of mediastinal growth, and in doubtful cases 
th e asp i ra tor .needle should be used. 

Tumors of the anterior mediastinum originate usually in the thymus, or 
its remnants, or in the connective tissue; the sternum is pushed forward and 
often eroded. The growth may be felt in the suprasternal fossa; the cervical 
glands are usually involved. The pressure symptoms are chiefly upon the 
venous trunks. Dyspnoea is a prominent feature. 

. Intrathoracic tumors in the middle and posterior mediastinum originate 
most commonly in the lymph-glands. The symptoms are out of all propor¬ 
tion to the physical signs; there is urgent dyspnoea and cough, which is some¬ 
times loud and ringing. The pressure symptoms are chiefly upon the gullet, 
the recurrent laryngeal, and sometimes upon the azygos vein. 

In a third group, tumors originating in the pleura and the lung, the 
pressure symptoms are not so marked. Pleural exudate is very much more 
common; the patient becomes amende and emaciation is rapid. There may be 
secondary involvement of the lymph-glands in the neck. 

PlAHMoaift.—The diagnosis of mediastinal tumor from aneurism is some¬ 
times extremely difficult. An interesting case reported and figured by Soko- 
losski, in Bd. 19 of the Deutsches Archiv fur klinische Mediein, in which 
Oppolzer diagnosed aneurism and Skoda mediastinal tumor, illustrates how in 
some instances the most skilful of observers may be unable to agree. Scarcely 
a, sign is found in aneurism which may not be duplicated in mediastinal 
tumor. This is not strange, since the symptoms in both are largely due to 
pressure. The cyanosis, the venous engorgement, the signs of collateral cir¬ 
culation are as a rule much more marked in tumor. The time element is 
important. If a case has persisted for more than eighteen months the dis¬ 
ease is probably aneurism. There are, however, exceptions to this. ' By far 
the most valuable sign of aneurism is the diastolic .shock so often to be felt, 
and in a majority of eases to be heard, over the sac. This is rarely, if ever, 
present in mediastinal growths, even when they perforate the sternum and 
have communicated pulsation. xTracheal tugging is rarely present in tumor. 
Another point of importance is that a tumor, advancing from the medias¬ 
tinum, eroding the sternum and appearing externally, if aneurismal, has 
(foicihJe, heaving, and distinctly expansile pulsations. The radiating pain in 
the back and arms and neck is rather in favor of aneurism, as is also a bene¬ 
ficial influence on it of iodide of potassium. The remarkable traumatic cya¬ 
nosis of the upper half of the body which follows compression injuries of the 
thorax could scarcely be mistaken for the effect of tumor. 

The frequency of pleural effusion in connection with mediastinal turner 
is to be constantly borne in mind. It may give curiously complex character* 
to the physical signs—characters which are profoundly modified after aspira¬ 
tion of the liquid. Occasionally a tumor of the mediastinum is operable- 
Walker, of Detroit, showed me a large fibro-sarcoma, which he had removed 
successfully from the anterior mediastinum. 

(4) Abscess of the Mediastinum. —Hare collected 116 cases of mediastinal 
abscess, in 77 of which there were details sufficient to permit the analy'-h- 
Of these cases the great majority occurred in males. Forty-four were instance 
of acute abscess. The anterior mediastinum is most commonly the seat of the 
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suppuration. The canes are most frequently associated with trauma. Some 
have_folliHacod_erysipelas or occurred in association with eruptive fevers. 
Many cases, particularly the chronic abscesses, are of tuberculous origin. Of 
sytojttwa, paip.behind the sternum is the most common. It may be of a 
throbbing character, and in the acute cases is associated witli fever, sometimes 
with chills and sweats. If the abscess is large there may bcdyspmra. The 
pus may burrow into tho abdomen, perforate through an intercostal space, or it 
majL-erode the sternum. Instances are on record in which the abscess has 
discharged into the trachea or (esophagus. Tn many eases, particularly of 
chronic abscess, the pus becomes inspissated and produce* no ill effect. Tho 
p hysical,S i g ns may be very indefinite. A pulsating and fluctuating tumor 
may appepr at the border of the sternum or at the sternal notch. The absence 
of the diastolic shock, and of tho expansile pulsation usually enables 

a correct diagnosis to be made. When in doubt a fine hypodermic needle may 
be inserted. 

(5) Indurative Mediastino-Pericarditis. —Harris lias reviewed (lie subject. 
In one form there is adherent pericardium and great increase m flic fibrous 
tiasHfa.flf-the-mediastmum; in another there is adherent pericardium with 
union to surrounding parts, but very little mediaslimtis; in a third (lie peri¬ 
cardium may be uninvolved. Tho disease is rare; of 22 eases 17 were in male*; 
only 2 were above thirty years of age. The symptoms are essentially those of 
thatform of adhesive pericardium which is associated with great hypertrophy 
and dilatation of the heart, and in which the patients present a picture of cya¬ 
nosis, dyspnoea, anasarca, etc. The pulsus paradoxus, described by Kussinaul, 
is not distinctive. Occasionally there is also a proliferative peritonitis. Medi¬ 
astinal friction is sometimes heard in patients with adhesive modiastiim-peri- 
carditis—dry, coarse, crackling rales heard along the sternum, particularly 
when tho arms are raised. 

(6) Miscellaneous Affections.—In Hare’s monograph there were 7 in¬ 
stances of fibroma, 11 cases of dermoid cyst, 8 cases of hydatid cyst, and 
cases of lipoma and gumma. 

(7) Emphysema of the Mediastinum.— Air in the cellular tissues of the 
mediastinum is met with in cases of trauma, and occasionally in filial cases 
of diphtheria and in whooping-cough. It may extend to tho subcutaneous 
tissues. Champneys has called attention to its frequency after tracheotomy, 
in which, he says, the conditions favoring the production arc dnMon of the 
deep fascia, obstruction in the air-passages, and inspiratory efforts. The deep 
fascia, he says, should not he raised from the trachea. It is oflcn associated 
with pneumothorax, and more often in rupture of the long without pneumo¬ 
thorax, the pleura remaining intact and the air dissecting it* way along the 
bronchi into the mediastinum and into the nock. The condition mhjius by no 
means uncommon. Angel Money found it in 1(> of 28 eases of tracheotomy, 
and in 2 of these pneumothorax also was present. 



SECTION VII. 


DISEASES OF THE KIDNEYS. 

I. MALFORMATIONS. 

Newman classifies the malformations of the kidney as follows: A. Displace- 
ments without mobility—(1) congenital displacement without deformity; 
(2) congenital displacement with deformity; (3) acquired displacements. 
B. Malformations of the kidney. I. Variations in number—(a) supernumer¬ 
ary kidney; (6) single kidney, congenital absence of one kidney, atrophy of 
one kidney; (c) absence of both kidneys. II. Variations.size 
—(a) general variations in form, lobulation, etc.; (b) hypertjophy of one 
kidney; (c) .fusio n .of two kidneys—horseshoe, kidney, sigmoid kidney, disk- 
Bhaped. kidney. Q f , Variations jn pelvis, meters, and, blood-vessels. 

The fused kidneys may form a large mass, which is often displaced, being 
either in an iliac fossa or in the middle line of the abdomen, or even in the 
pelvis. Under these circumstances it may be mistaken for a new growth. In 
Polk’s case tho organ was removed under the belief that it was a floating kid¬ 
ney. The patient lived eleven days, had complete anuria, and it was found 
post mortem that a single fused kidney had been removed. A second case of 
the same kind has been reported. 

n. MOVABLE KIDNEY. 

(Floating Kidney; Palpable Kidney; Ben mobilia; Nephroptosis.) 

The kidney is held in position by its fa tty ca psule, by the peritonsemn 
which passes in front of it, and by the blood-vessels. Normally the kidney 
is firmly fixed, but under certain circumstances one or the other organ, more 
rarely both, becom es movable. In very rare cases the kidney is surrounded, 
to a greater or less extent, by the peritoneum, and is anchored at the hiius 
by a mesonephron. Some would limit the term floating kidney to this con¬ 
dition. 

Movable kidney is almost al ways acquire d. It is m ore common in w omen. 
Of the 667 cases collected in the literature by Kuttner, 684 were in women 
and only 83 in men. It is more common on t he right that on tb&left side. 
Of 727 cases analyzed by this author, it occurred on the rig: T In 553 cases, on 
the left in 81, and on both sides in 93. The greater freque nc y of fl ie con¬ 
dition in women may be attributed to compression of the lower thoracic zone 
by JjghUacing, and, more important still, to the mUYatimi nf the abdominal 
walls which jfollaga- repeated pregnancies. This does not account for all the 
664 
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cases, as movable kidney is by no means uncommon in nullipara;. Drummond 
believes that in a majority of the cases there is a congenitally relaxed condition 
of the peritoneal attachments. The condition has been met with in infants and 
ja^shildren.^Wasting of the fat about the kidney may be a cause in some in¬ 
stances. tTrauma and the lifting of heavy weights are occasionally factors in 
its production, j The kidney is sometimes dragged down by tumors. The 
greater frequency on'the right side is probably associated witli the position of 
the kidney just beneath the liver, and the depression to which the organ is 
subjected with each descent of the diaphragm in inspiration. 

And, lastly, movable kidney is met with in many cases which present that 
combination of neurasthenia with gastro-intcstinal disturbance which has been 
described by Glenard as entcroptosis (see p. 528). 

To d etermine the presence of a movable kidney the patient should be 
placed in the dorsal position, with the head moderately low and the abdomiual 
u mllu- i u laxed. The left hand is placed in the lumbar region behind the 
eleventh and twelfth ribs; the right hand in the hypochondriac region, in 
the nipple line, just under the edge of the liver. Bimanual palpation may 
detect the presence of a firm, rounded body just below the edge of the ribs. 
If nothing can be felt, the patient should be asked to draw a deep breath, when, 
if the organ is palpable, it is touched by the fingers of the right hand. Vari¬ 
ous grades of mobility may be recognized. It may be possible barely to feel 
the lower edge on deep palpation— pnl/mble kidney —or the organ may be so 
far displaced that on drawing the deepest breath the fingers of the right hand 
may be, in a thin person, slipped above the upper end of the organ, which can 
be readily held down, but can not be pushed below the level of the navel— 
movable kidney, t n a thir d group of cases the organ is freely movable, and 
may even be felt just above Pou part’s ligament, or in ay be in the middle line 
of the abdomen, or can even be pushed over beyond this point. To this the 


term floating kidney is appropriate. _ , 

The movable kidney is not painful on pressure, except when it is grasped 
very firmly, when there is a dull pain, or sometimes a sickening sensation. 
WYarntnaCimi 0 f the patient from behind may show a distinct flattening in the 
lumbar region on the side in which the kidney is mobile. 

Symptoms. —In a large majority of cases there are no symptoms, and if 
detected accidentally it is well not to let the patient know of its presence. Far 
too much stress has been laid upon the condition of late years.»In other in- 
staaeee-there is pain in the lumbar region or a sense of dragging and discom¬ 
fort, or there may beantercostal neuralgia. In a large group the symptoms 
are those ofmeurasthenia with dyspeptic disturbance, gin women the hysterical 
symptoms may be marked, and in men various grades of hypochondriasis. 
The gastric disturbance is usually a form of nervous dyspepsia. Dilatation 
of the stomach has been observed, owing, as suggested by Bartels, to F rw “ u ™ 
the dislocated kidney upon the duodenum. This view has bee"- “W 0 ™? 
Oser/Landau, and Ewald. On the other hand, Litton holds ^ th ® d . d 
tion of the stomach is the cause of the mobility of the kidney and he found 
in 4Qjaaae8 of depression and dilatation of the stomach 2 -m 

cation of the kidney on the right side. The association, howeve^vntha 
depressed stomach to certainly common in women.* , 

quant Some writers have described pressure upon the gall-ducts, with jeon 


44 



666 


DISEASES OF THE KIDNEYS. 


dice, but this is very rare. Ficcal accumulation and oven obstruction may be 
associated with the displaced organ. 

Dieti/s Crises. —In floating kidney there are attacks characterized bj 
Severe abdominal pain, chilis, nausea, vomiting, fever, and collapse. The 
symptoms were first described by Dietl in 1864, and a more wide-spread knowl¬ 
edge of their occurrence in connection with this condition is desirable. My 
attention was called to them in 1880 by Palmer Howard in the case of a stout 
lady, who suffered repeatedly with the most severe attacks of abdominal pain 
and vomiting, which constantly required morphia. A tumor was discovered 
a little to the right of the navel, and the diagnosis of probable neoplasm was 
concurred in by Flint (Sr.) and Gaillard Thomas. The patient lost weight 
rapidly, became emaciated, and in the spring of 1881 again went to New 
York, where she saw Van Buron, who diagnosed a floating kidney and said 
that these paroxysms were associated with it in a gouty person. He cut off all 
stimulants, reassured the lady that she had no cancer, and from that time she 
rapidly recovered, and the attacks have been few and far between. In this 
patient any overindulgence in eating or in drinking is still liable to be fol¬ 
lowed by a very severe attack. These attacks may also be mistaken for renal 
colic, and the operation of nephrotomy has been performed. 

In.jjthet instances the attacks of pain may be thought to be due to in¬ 
testinal disease or to recurring appendicitis. The cause of these paroxysmal 
attacks is not quite clear. Dietl thought they were due to strangulation of the 
kidney or to twists or kinks in the renal vessels due to the extreme mobility. 
During the attacks the urine is sometimes high-colored and contains an excess 
of uric acid or of the oxalates. It is stated, too, that blood or pus may be 
present The kidney may be tender, swollen, and less freely movable. Cheyne 
describes intermittent hsematuria in this condition. 

Intermittent hydronephrosis is sometimes associated with movable kidney. 
Three cases are reported in my Lectures on Abdominal Tumors. In two the 
condition has been completely relieved by a well-adapted pad and belt; in the 
third, attacks recur at long intervals. 

The diagnosis is rarely doubtful, as the shape of the organ is usually 
distinctive and the mobility marked. Tumors of the gall-bladder, ovarian 
growths, and tumors of the bowels may in rare instances be confounded with it. 

Treatment. —The kidney has been extirpated in many instances, but the 
operation is not without risk, and there have been several fatal cases. Stitch¬ 
ing of the kidney—nephrorrhaphy—as recommended by Hahn, is the most 
suitable procedure, and relief is afforded in many cases by the operation, 
though not in all. Treatment designed to increase fat-formation often helps 
to hold the kidney in place. In the neurasthenic cases a prolonged rest treat¬ 
ment is indicated. 

In many instances the' greatest relief is experienced from a bandage and 
pad. It should be applied in the morning, with the patient in the dorsal or 
knee-breast position, and she should be taught how to push up the kidney! An 
air pad may be used if the organ is sensitive. In other cases a broad bandage 
well padded in the lower abdominal zone pushes up the intestines and makes 
them act as a support. In the attacks of severe colic morphia ia required. 
When dependent, as seems sometimes the case, upon an excess of uric acid or 
the oxalates, the diet must be carefully regulated. 
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HI. OEROULATOEY DISTURBANCES. 

Normally the secretion of urine is accomplished by tlie muiutcunnco of 
a certain blood-pressure within tho glomeruli and by tho activity of the renal 
epithelium. Bowman’s views on this question have been generally accepted, 
and the watery elements are held to bo tillered from tho glomeruli; the umount 
depending on the rapidity and the pressure of the blood-current; the quality, 
j whether normal or abnormal, depending upon the condition of the capillary 
■ and glomerular epithelium; while the greater portion of tho solid ingredients 
are excreted by the epithelium of the convoluted tubules. Tho integrity of the 
epithelium covering the capillary tufts within Bowman’s capsule is essential to 
the production of a normal urine. If under any circumstances their nutrition 
fails, as when, for example, the rapidity of the blood-current is lowered, so that 
they are deprived of the necessary amount of oxygen, tho material which filters 
through is no longer normal (i. e., water), but contains serum albumin. Cohn- 
heim has shown that the renal epithelium is extremely sensitive to circulatory 
changes, and that compression of the renal artery for only a few minutes 
causes serious disturbance. 

The circulation of the kidney is remarkably iniluenced by reflex stimuli 
coming from the skin. Exposure to cold causes heightened blood-pressure 
withim'fEelddneys and increased secretion of urine. Bradford has shown that 
after excision of portions of the kidney, to as much as one-third of the total 
weight, there is a remarkable increase in the flow of urine. 

Congestion of the Kidneys.—(1) Active Congestion; Hvi’bk.*mia.— 
Acute congestion of the kidney is met with in the early stage of nephritis, 
whether due to cold or to the action of poisons and severe irritants. Turpen¬ 
tine, cubebs, cantharides, and copaiba are all stated to cause extreme hyper- 
Eemia of the organ. The most typical congestion of the kidney which we see 
post mortem is that in the early stage of acute Bright’s disease, when the organ 
may be large, soft, of a dark color, and on section blood drips from it freely. 

It has been held that in all the acute fevers the kidneys are congested, 
and that this explained the scanty, high-colored, and often albuminous urine. 
On the other band, by Boy’s oncometer, Walter Mendelson has shown that 
the kidney in acute fever is in a state of extreme anamiia, small, pale, and 
bloodless; and that this antemia, increasing with the pyrexia and interfering 
with the nutrition of the glomerular epithelium, accounts for the scanty, dark- 
colored urine of fever and for the presence of albumin. In the prolonged 
fevers, however, it is probable that relaxation of the arteries again takes place. 
Certainly it is rare to find post mortem such a condition of the kidney as is 
described by Mendelson. On the contrary, tho kidney of fever is commonly 
swollen, the blood-vessels are congested, and the cortex frequently shows traces 
of cloudy swelling. However, the circulatory disturbances in acute fevers are 
probably less important than the irritative effects of either the specific agens 
of the disease or the products produced in their growth or in the a e me * 
olism of the tissues. The urine is diminished in amount, and may contain 

much of the former and few of the latter. 
iOHANTCAT, HVPERABMIA.--This is found in 
:t or lnng, with impeded circulation, and as 


albumin and tnK/^nata sometimes 

(2 V ^AflsTV K Congestion ; Ms 
rases of flironio disrnnr of,the hnn 
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a result of pressure upon the renal reins by tumors, the pregnant uterus, or 
ascitic fluid. In the cardiac kidney, as it is called, the cyanotic .induration 
associated with chronic heart-disease, the organs are enlarged and firm, the 
fcapsule strips off, as a rule, readily, the cortex is of a deep red color, and the 
pyramids of a purple red. The section is coarse-looking, the substance is very 
firm, and resists cutting and tearing. The interstitial tissue is increased, and 
there is a small-celled infiltration between the tubules. Here and there the 
Malpighian tufts havejjecoma sclerosed. The blood-vessels are usually thick¬ 
ened, and there may be moTe or less granular, fatty, or hyaline changes in the 
epithelium of the tubules. The condition is indeed & diffuse nephritis. The 
urine is usually reduced, is of high specific gravity, and contains more or less 
albumin. Hyaline tube-casts and blood-corpuscles are not uncommon. In 
some cases (over half) with macroscopically no signs of chronic or acute 
nephritis the urinary features lead to the diagnosis of acute nephritis 
(Emerson). In uncomplicated cases of the cyanotic induration uraemia is 
rare. On tlfe other hand, in the cardiac cases with extensive arterio-sclerosis, 
the kidneys are more involved and the renal function is likely to be disturbed. 


IV. ANOMALIES 07 THE URINARY SECRETION. 

1. Amwia. 

Total suppression of urine occurs under the following conditions: 

(1) As an event in the intense congestion of acute nephritis. For a time 
no urine may be formed; more often the amount is greatly reduced. 

(2) More commonly complete anuria is seen in subjects of renal stone, 
fragments of which block both ureters; or as in a case recently reported by 
Monod the calculus blocked the only' kidney, the other being represented by a 
shell of tissue. Sir William Roberts calls the condition ‘’latent uraemia.” 
There may be very little discomfort, and the symptoms are very unlike those 
of ordinary uraemia. Convulsions occurred in only 6 of 41 cases (Hertcr); 
headache in only 6; vomiting in only 12. Consciousness is retained; the pupils 
are usually contracted; the temperature may be low; there are twitchings and 
perhaps occasional vomiting. Of 41 cases in the literature, 35 occurred in 
males. Of 36 cases in which there was absolute anuria, in 11 the condition 
lasted more than four days, in 18 cases from seven to fourteen days, and in 
7 cases longer than fourteen days (Herter). 

(3) Cases occur occasionally in which the suppression is prerenal. The 
following are among the more important conditions with which this form of 
anuria may be associated (Hensley): Fevers and inflammations; acute poison¬ 
ing by phosphorus, lead, and turpentine; in the collapse after severe injuries 
or after operations, or, indeed, after the passing of a catheter; in the collapse 
stage of cholera and yellow fever; and, lastly, there is an hysterical anuria, of 
which Charcot reports a case in which the suppression lasted for eleven days. 
Bailey reports the case of a young girl, aged eleven, inmate of an orphan 
asylum, who passed no urine from October 10th to December 12th (when 8 
ounces were withdrawn), and again from this date to March 1st! The ques¬ 
tion of hysterical deception was considered in the case. 

A patient may live for from ten days to two weeks with complete sup 
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presrion. In Polk’s case, in which the only kidney was removed, the patient. 
lived eleven days. It is remarkable that in many instances there are no toxic 
features. Adams reports a case of recovery after nineteen days of suppression. 

In the obstructive cases surgical interference should be resorted to. In 
the. non-obstructive cases, particularly when due to extreme congestion of 
the kidney, cupping over the loins, hot applications, free purging, and sweat¬ 
ing with pilocarpine and hot air are indicated. When the secretion is once 
started diuretin often acts well. Large hot irrigations, with normal salt solu¬ 
tion, with Kemp’s double-current rectal tubes, should lie tried, as they are 
stated to stimulate the activity of the kidneys in a remarkable way. 


2. Haimatuhia. /■' 

Etiology. —The .following division may be made of the causes of hsema- 
tnria: 

(1) fiaunBiT. Diseases. —The malignant forms of the acute specific fevers. 

Occasionally in leukaemia luematuria occurs. » 

(2) Renal Causes.—A cute congestion and inflammation, as in .Bright’s 
disease, o~Hie'effect of Joxic agents, such as turpentine, carbolic acid, and 
canjEatides. When the carbolic spray was in use many surgeons suffered from 
luematuria in consequence of this poison. Renal infarction, as in ulcerative 
endocarditis. New growths, in which the bleeding is usually profuse. Imiuber- 
culosis at the onset, when the papilla; are involved, there may Ik; bleeding. 
SlonainJhe.kidney is a frequent cause. Parasites: The Filaria sanguinis horn- 
i nyt an d the Bilharzia cause a form of luematuria met with in the tropics. 
The'echinococcus is rarely associated with haemorrhage. It is sometimes met 
with jrufloating kidney. 

Unilateral renal hamaluria has been described by Senator, Lshrier, and 
others. The cases are not uncommon, as 48 cases have been tabulated by 
Eshner. In nearly all the diagnosis of calculus or neoplasm had been made 
Iu 16 cases nothing was found at operation. Displacement was present in 6 
cases, alteration in the pelvis of the kidney in 9, other destructive lesions of 
the kidney in 11. The condition has been termed by Senator renal hemophilia, 
but_ittnal “ PpiatflxW as suggested by Gull, is a more appropMtatenn. 

(3) Affections of the Uulvaby Passages.— Stone »n the ureter, tumor 
or ulceration of the bladder, the presence of a calculus, parasites, and, very 
rarely, ruptured veins in tin? bladder. Bleeding from the urethra o™"- 
ally occurs in gonorrhoea and as a result of the lodgment o a cu ui us. 

ring hematuria may be an early symptom in enlarged pros a n. 

JL U a. nd, vita t.-r „i tta m* F*», nf wluvh Savvry ami 
Nash report a remarkable ease and have collected 49 others rom 
It would be difficult to recognize the condition from stone. 

(AF.Teachatism.—I njuries may produce bleedmg from ™ 

urinary passages. By a fall or blow on the back the kidney may 
andthis may be followed bv very free bleeding; less commonly the 
from injury of the bladder or of the prostate. Blood Slls 

frequently due to injury by the passage of a catheter, o 
Transient hematuria Mows all operations on t ® ^ section on 

The malarial hematuria has already been considered in 
paludiam. 
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Diagnosis. —The diagnosis of luematuria is usually easy. The color of (tie 
urine varies from a light smoky to a bright red, or it may have a dark poriur 
color. Examined with the microscope, the blood-corpuscles are readily recog¬ 
nized, either plainly visible and retaining their color, in which case they are 
usually crenated, or simply as shadows. In ammoniacal urine or urines of 
low specific gravity the haemoglobin is rapidly dissolved from the corpuscles, 
but in normal urine they remain for many hours unchanged. 

It is important to distinguish between blood coming from the bladder 
and from the kidneys, though this is not always easy. From the bladder the 
blood may be found only with the last portions of urine, or only at the ler- 
mination of micturition. In haamorrhage from the kidneys the blood and urine 
are intimately mixed. Clots are more commonly found in the blood from the 
kidneys, and may form moulds of the pelvis or of the ureter. When the scat 
of the bleeding is in the bladder, on washing out this organ, the water is more 
or less blood-tinged; but af the source of the bleeding is higher, the water 
comes away clear. In many instances it is difficult to settle the question by 
the examination of the urine alone, and the symptoms and the physical signs 
must also be taken into account. Cystoscopic examination of the bladder, pay¬ 
ing especial attention to the urine flowing from each ureteral orifice, and 
catheterization of the ureters are aids in the diagnosis of doubtful cases. 

3. Hemoglobinuria. 

This, condition is characterized by the presence of blood-pigment in the 
UQfle. The blood-cells are either absent or in insignificant numbers. The 
colflring matter is not haematin, as indicated by the old name, hcematinurin, 
nor in reality always haemoglobin, but it is m o st, fr eq u e n tly -methsemoglobin. 
Tha urine has a red or brownish-red, sometimes quite black color, and usually 
deposits a very heavy brownish sediment. When the haemoglobin occurs only in 
small quantities, it may give a lake or smoky color to the urine. Microscopical 
examination shows the presence of granular pigment, sometimes fragments of 
blflflkdisks, epithelium, and very often darkly pigmented urates. The .urine 
is albuminous The number of Ted blood-corpuscles bears no proportion 
whatever to the intensity of the color of the urine. Examined spectroscop¬ 
ically, there are either the two absorption bands of oxyheemoglobin, which is 
rare, or, more commonly, there are the three absorption bands 6i methamo- 
globin, of which the one in the red near C is characteristic. Two clinical 
groups •may be distinguished. 

(1) Toxic Hemoglobinuria.—This is caused by poisons which produce 
rapid dissolution of the blood-corpuscles, such as potassium chlorate in large 
doses, pyrogallic acid, carbolic acid, arseniuretted hydrogen, carbon monoxide, 
naphthol, and muscarine; also the poisons of scarlet fever, yellow fever, typhoid 
fever, malaria, and syphilis. According to Bastianelli, haemoglobinuria due 
to the administration of quinine never occurs excepting in patients who arc 
suffering or'who have recently suffered from malarial fever. It has also fol¬ 
lowed severe bums. Exposure to excessive cold and violent muscular exertion 
are stated to produce hcemoglobinuria. A most remarkable toxic form occurs 
in horses, coming on with great suddenness and associated with paresis of the 
hind legs. Death may occur in a few hours or a few days. The animals arf 
attacked only after bring stalled for some days and then taken out and driven 
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particularly in cold weather. The form of lmmioglohinuna from cold and 
exertion is extremely rare. No instance of it, e\en in association with frost¬ 
bites, came under my observation in Canada. Blood transfused from one 
mammal into another causes dissolution of the corpuscles with the, produc¬ 
tion of haemoglobinuria; and, lastly, there is the epidemic hwmoglobinuria of 
the new-horn, associated with jaundice, cyanosis, and nervous symptoms. 

(2) Paroxysmal Hsemoglobinuna.—This rare disease is characterized by 
the occasional passage of bloody urine, in which the coloring matter only is 
present. It is more frequent in males than in females, and occurs chiefly in 
adults. It seems specially associated with cold and exertion, and has often 
been brought on, in a susceptible person, by the use of a cold foot-bath. Par¬ 
oxysmal hffimoglobinuria has been found, too, in persons subject to the vari¬ 
ous forms of Raynaud’s disease. Many regard the relation lietween those two 
affections as extremely close; some hold that, they are manifestations of one 
and the same disorder. Druitt, the author of the well-known Surgical Vade- 
mecum, has given a graphic description of his sufferings, which lasted for many 
years, and were accompanied with local asphyxia and local syncope. The 
connection, however, is not very common. In only one of the cases of Ray¬ 
naud’s disease which I have seen was paroxysmal huunoglobinuria present, and 
in it epileptic attacks occurred at the same time. The relation of the disease 
to malaria has been considered. 

The attacks may come on suddenly after exposure to cold or us a result 
of mental or bodily exhaustion. They may be preceded by chills and pyrexia. 
In other instances the temperature is subnormal. There may be vomiting and 
diarrhoea. Pain in the lumbar region is not uncommon. The lucmoglobinuria 
rarely persists for more than a day or two—sometimes, indeed, not for a day. 
There are instances in which, even in the course of a single day, there have 
been two or three paroxysms, ami in the intervals clear urine has been passed. 
Jaundice has been present in a number of cases. The cases are rarely if ever 
fatal. 

The essential pathology of the disease is unknown, and-it .is. difficult to 
f orm ^ tftpnry which will meet all the facts—particularly the relation with Ray¬ 
naud’s disease, which is rightly regarded as a vaso-motor disorder. Increased 
haemolysis and solution of the hamioglobin in tho blood-scrum (haunoglobi- 
naetnia) predates, in each instance, the appearance of the coloring matter in tho 
urine. A full discussion of the subject is to lie found in F. Chvostek s mono¬ 


graph. Blanc regards it as distinctly nervous in origin. 

Treatment.-4-1 n all forms of haunaturia rest is essential. In that produced 
' by renal calculi the recumbent posture may suffice to cheek the bleeding, lull 
doses of a qduto of lead and opium should be tried, then ergot, gallic and 
tan nin acid and the dilute sulphuric acid. ‘'The oil of turpentine, which is 
sometimes recommended, is a risky remedy in haunaturia. hxtr. 
virgin, and e xtr hy drastis canad. are also recommended, (.old may be applied 
to the ,loins or dry cups in the lumbar region.- Incision of the kidney has 
cured the so-called renal epistaxis. , 

TEeTreatment of paroxysmal hfcmoglobinuna is unsatisfactory. Amyl 
"'trite will sometimes cut short or prevent an attack (Chvostek) Durugt e 
Paroxysm the patient should be kept warm and given hot <lr '" k "; 
recommended in large doses, on the supposition—as yet unwarranted that the 
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disease is specially, connected with malaria. If there is a syphilitic history, 
iodide of potassium in full doses may be tried. In a warm climate the attacks 
are much less frequent. 

4. Albuminueia. 

“ Reasons drawn from the urine are as brittle as the urinal ” is a dictum of 
Thomas Fuller peculiarly appropriate in connection with this subject. 

The presence of albumin in the urine, formerly regarded as indicative of 
Bright’s disease, is now recognized as occurring under many circumstances 
without the existence of serious organic change in the kidney. Two groups 
of cases may be recognized—those in which the kidneys show no coarse lesions, 
and those in which there are evident anatomical changes. 

Albuminuria without Coarse Renal Lesions. —(a) Functional, so-called 
Physiological Albuminuria.— In a normal condition of the kidney only 
the water and the salts are allowed to pass from the blood. When albuminous 
substances transude there is probably disturbance in the nutrition of the epi¬ 
thelium of the capillaries of the tuft, or of the cells surrounding the glome¬ 
rulus. This statement is still, however, in dispute, and Senator and others 
hold that there is a physiological albuminuria which may followt muscular 
work, the ingestion of food rich in albumin, violent emotions,4cold bathing, 
and dyspepsia. But on one point all agree, that the cause must be some¬ 
thing unusual and excessive, as an unusually hard tramp, a football match, 
a race, etc. The presence of albumin in the urine, in any form and under 
any circumstance, may be regarded as indicative of change in the renal or 
glomerular epithelium, a change, however, which may be transient, slight, amt 
unimportant, depending upon variations in the circulation or upon the irri¬ 
tating effects of substances taken with the food or temporarily present, as in 
febrile states. 

Albuminuria of adnlespence and -oynlin albuminuria in which the albu¬ 
min is present onty at certain times during the day — irthogtritir albuminuria 
—are interesting forms. A majority of the cases occur in young persons— 
boys more commonly than girls—and the condition is often discovered acci¬ 
dentally. These are often the children of neurotic parents, and have well- 
marked vasomotor instability. Some cases last only during saberty, Borne 
throughout life. Erlanger and Hooker have shown that the flpimin is ex¬ 
creted only during periods with low pulse pressure (difference between the 
diastolic and systolic pressures). The urine, as a rule, contains only a very 
small amount of albumin, but in some instances large quantities are present. 
The most striking feature is the variability. It may be absent in the morn¬ 
ing and present only* after exertion; or it may be greatly increased after 
taking food, particularly proteids. Even the change to the upright position 
(qrthogtatic) may suffice to cause it, and in such cases there may be tension on 
the renal veins by increase of the lumbar curve, since it has been shown that a 
spinal jacket will prevent the appearance of the albumin. The quantity of 
urine may be but little, if at all, increased) the specific gravity is usually nor¬ 
mal, and the color may be high. Occasionally hyaline casts may be found) 
and in some instances there has been transient glycosuria. As a rule, the pulse 
is not of high tension and the second aortic sound is not accentuated. 

Various forms of this affection have been recognised by writers, suet 
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aa neurotic, dietetic, cyclic, intermittent, and paroxysmal—names which indi¬ 
cate the characters of the different varieties. A large proportion of the cases 
get well after the condition has persisted for a variable period. This in itself 
is an evidence that the changes, whatever their nature, arc transient and slight. 
In these instances the albumin exists in small quantity, tube-casts are rarely 
present, and the arterial tension is not increased. In a second group tho albu¬ 
min is more persistent, the amount is larger, though it may vary from day 
to day, and the pulse tension is increased. In such instances the 'per¬ 
sistent albuminuria probably indicates actual organic chango in the kidney. 

(&) Febrile Albuminuria. —Pyrexia, by whatever cause produced, may 
cause slight albuminuria. The presence of the albumin is due to slight 
changes in the glomeruli induced by the fever, such as cloudy swelling, which 
JSa&not he regarded as an organic lesion. It is extremely common, occurring 
in pfieumonia (in about 70 per cent of our cases), diphtheria, typhoid fever 
(abo|lt60 per cent of our cases), malaria, especially the anstivo-autumnal type, 
awfc even in the fever of acute tonsillitis. The amount of albumin is slight, 
and it usually disappears from the urino with the cessation of the fever. 
Hyaline and even epithelial casts accompany the condition. 

(c) ELemio Changes. —Purpura, scurvy, chronic poisoning by lead or 
mercury,'syphilis, leukaemia, and profound ameinia may be associated with 
slight albuminuria. Abnormal ingredients in tho blood, such as bile-pigment 
and sugar, may cause the passage of small amounts of albumin. 

, The transient albuminuria of pregnancy may belong to this ha-mic group, 
although in a majority of such cases there are changes in the renal tissue. 
Albumin may be found sometimes after the inhalation of ether or chloroform._ 

( d ) Nervous System.— Albuminuria occurs in certain affections of the 
nervous system. This so-called neurotic albuminuria is seen after aniepilcptic 
seizure and in-apoplexy, tetanus, tjxophthalmic goitre, and injuries of the head. 

Albuminuria with Definite lesions of the Urinary Organs.— (g), Clongcs- 
tioiL.flf.ihe, kidney, either active, such as follows exposure to cold and is asso¬ 
ciated with the early stages of nepbvitis, or passive, due to obstructed outflow 
in disease of the heart or lungs, or to pressure on the renal vems by the preg¬ 


nant, uterus, or tumors. j- 

( h ) Or ganic disease of the kidneys—acqte and chrome Brights disease, 
amyloidandWtdty'degcneration, suppurative nephritis, and tumors. 

" [^Tffcctions of tho pelvis, ureters, and bladder, when associated with 


the formation of pus. . ,.. ._, 

Teiti for Albumin.—Both morning and evening urine should lie examined, 
and in doubtful cases at least three specimens. ILturbid, the urine should be 
fitted, though turbidity from the urates is of no moment, since it disappears 

“ ZilSlSS ™ ™ i, bow 1. . t*t* - ■ Sftt- 

acid »then added H a A»dinc» «j™£> 
ing, it may be due to phosphates, which arc dissolved on the addition of an 
a °id. Persistence of the cloudiness indicates albumin. ^ +v e 

BsOeFsJut.-A small quantity of fuming nitric acid - poJ"* tto 

test-tube, andwith a pipette the urine is allowed to ]h J . • Dre8en t 

upon the add. At the line of junction of the two fli^s, if albumin i. present, 
a white r£t ia formed. This contact method is trustworthy, and, for the 
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routine clinical work, is probably the most satisfactory. A diffused haze, due 
to mucin (nucleo-albumin), is sometimes, seen just above ^he white ring of 
albumin; and. in very concentrated urines, or after the taking of balsamic 
remedies, a slight cloudiness may be due to urates or uric acid, which clears 
on heating or warming. A ..colore d... ring at the junction of tire acid and the 
uripe is due to. the oxidation of the coloring matters in the ui'rne. 

and .Acetic-acid Test. —Fill an orti marv tc»t- 
tube half full of urine, anjl add 5 or 6 cc. of potassium-ferrocyan Ae solution 
(1 in 20). Thoroughly mix the urine and reagent and add 10 to 16V drops of 
acetic acid. If albumin, be present, a cloudiness varying in degrem accord¬ 
ing to the amount of albumin will be produced. This is a very \ reliable 
test, as it precipitates all forms of albumin, acid and alkaline, but (foes not 
precipitate mucin, peptones, phosphates, urates, vegetable alkaloids, Nae^he 
pine acids. 

Sir William Roberts strongly recommends the magnesium-nitric test. One 
volume of strong nitric acid is mixed with five volumes of the saturated solu¬ 
tion of sulphate of magnesium. This is used in the same‘way as the nitric 
acid in Heller’s test 

Picric acid, introduced by George Johnson, is a delicate and useful test 
for albumin. A saturated solution is used and employed as in the contact 
method. It has been urged against this test that it throws down the mucin, 
peptones, and certain vegetable alkaloids, but these are dissolved by heat. 

For minute traces of albumin the trichloracetic acid may be used, or Mil¬ 
lard’s fluid, which is extremely delicate and consists of glacial carbolic.acid 
(96 per cent), 2 drachms; pure acetic acid, 7 drachms; liquor potassae, 2 ounces 
*6 drachms. 

A quantitative estimate of the albumin can be made by means of Eabacb's 
tube, but the rough method of heating and boiling a certain quantity of 
acidulated urine in a test-tube and allowing it to stand, is often employed. 
The depth of deposit can then be compared with the whole amount of urine, 
and the proportion is expressed as a mere trace, almost solid—one-fourth, one- 
half, and so on. This, of course, does not give an accurate indication of the 
proportion of albumin in the total quantity of urine. For the more elabo¬ 
rate methods the reader is referred to the works on urinalysis. 

The above tests refer entirely to serum-albumin. Other albuminous sub¬ 
stances occur, such as albumose, serum-globulin, peptones, and hemi-albunioe 
or propeton. They are not of much clinical importance. 

Albumosuria. —Traces of albumoses are found in the urine in many febrile 
diseases, as pneumonia, and in chronic suppuration, and have little clinical 
significance. 

Myelopathio Albumosuria, “ Kohle r’s disease .” is char a ct wis edhy multi¬ 
p le myelo mata with persistent excretion of what is known' as the Bence-Jo m* 
body, » proteid discovered by him in 1848. There are between thirty-five and 
forty cs*es on record (Anders and Boston, Lancet, 1903; Parkes Weber, M«I - 
Chir^pfans., vol. lxxxvi). Males above forty-yeara-ef age are usually affected. 
Afr^pence-Jones body doeSTHJt appear with other tumors of the bones. A* 
Egtft case which Lsaw with Hamburger, the persistent albumosuria may had 
Id the diagnosis of multiple myelomata before any bone tumors can be felt- 
The disease runs a fatal course. The simplest reaction i» white prscM- 
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tafe formed.Og. adding nitric acid to the urine; when boiled it disappears, to 
reappear, on cooling. As in one of Bradshaw’s cases, the urine may be of a 
milky white color when passed. 

Globulin rarely oecurs in the urine alone, but generally in association with 
serum-albumin. The latter is usually present in greater quantity, but in severe' 
organic renal disease and in diabetes Maguire has found that the projmrtion 
of globulin to albumin is often 2.5 to 1. Senator states that more globulin is 
present withthe lardaceous kidney than in other forms of nephritis. The 
clinical significance of globulin is the same as that of serum-albumin. 

Prognosis. —This depends, of course, entirely upon the cause. fFebrile 
albuminuria is transient, and in a majority of the eases depending upon 
haemic causes the condition disappears and leaves the kidneys intact. A trace 
of albumin in a man over forty, with or without, a few hyaline easts, is not 
of much significance, except as an indication that his kidneys, like his hair, 
are beginning to turn “ gray ” with age. In many instances the discovery is a 
positive advantage, as the man is made to realize, perhaps, for the first time 
that he has been living carelessly. I have discussed the question from this 
standpoint in a paper with the paradoxical title “ On the Advantages o'f a 
Trace of Albumin and a few Tube-casts in the Urine of Men over Fifty Years 
of Age” (N. Y. Med. Jour., vol. lxxiv). 

Thnjjersistence of a slight amount of albumin in young men without in¬ 
creased arterial tension is less serious, as even after continuing for years it 
may disappear. I have already spoken of the outlook in the so-called cyclic 
albuminuria. 

!■( P ractica lly in all cases the presence of albumin indicates a change of^ 
s ome sort, in the glomeruli, the nature, extent, and gravity of which it is" 
difficult-te estimate; so that other considerations, such as the presence of tube- 
casts, the existence of increased tension, the general condition of the patient, 
and the influence of digestion upon the albumin, must be carefully considered. 
S The physician is daily consulted as to the relation of albuminuria and 
Uf a AflnnTflTififl As his function is to protect the interests of the company, 
he should reject all cases in which albumin occurs in the urine. It is even 
doubtful if an exception should be made in young persons with transient 
albuminuria. Naturally, companies lay great stress upon the presence or 
absence of albumin, but in the most serious and fatal malady with which they 
have to deal—chronic interstitial nephritis—the albumin is often absent or 
transient, even when the disease is well developed. After the fortieth year, 
from a standpoint of life insurance, the state of the arteries and the blood 
pressure is far more important than the condition of the uri ne. 

With reference to the significance of albuminuria in adults, I quite agree 
with the following conclusions of F. C. Shattuck: . , 

(11 Renal albuminuria, as proved by the presence of both albumin and 
casts, is much more common in adults, quite apart from Bright s disease or 
any obvious source of renal irritation, than is generally suppose!. 

(21 The frequency increases steadily and progressively with advanCqj age. 

(3) This increase with age suggests the explanation that the albumt^gi% 

is often an indication of senile degeneration. , ., . 

(4) Though it can not be regarded as yet as absolutely proved, it is tugnqt 
Probable that faint traces of albumin and hyaline and finely granular dim 
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small diameter are often, especially in those past fifty years of age, of little 

no practical importance. 

B. C. Cabot’s studies also show that we have been laying altogether too 
inch stress on albumin and tube-casts as indicative of serious disease of the 
idneys. 

5. Pyuria {Pus in the Urine). 

Causes. — (1) Pyelitis and Pyelonephritis. —In largo abscesses of the 
idney, pyonephrosis, the pus may be intermittent, while in calculous and 
uberculous pyelitis the pyuria is usually continuous, though varying in in- 
ensity. In eases due to the colon or tubercle bacillus the urine is acid, in 
hose due to the proteus bacillus alkaline, while in the staphylococcus cases 
he urine is either less acid than normal, or alkaline. In the pyelitis and 
ayglpnephritis following cystitis the urine is alkaline or acid, depending upon 
he infecting micro-organism; more mucus, frequent micturition, and a pre¬ 
vious bladder history are aids in diagnosis. 

(2) CvaTinq.—The urine-is usually acid, especially in women, since the 
cokabacillus is a very common cause of these infections. The, pus and mucus 
are, mare ropy, and triple phosphate crystals are found in the freshly passed 
urine in the alkaline infections. 

(3) Uret hritis. particularly gonorrhoea. The pus appears first, is in 
small quantities, and there are signs ofTocal inflammation. 

(IIJb. LEUCobbhqsa the quantity of pus is usually small, and large flakes 
of—vaginal epithelium are numerous. In doubtful cases, when leucorrhces 
is present, the urine should be withdrawn through a catheter. 

(5) Bupture of Abscesses into the Urinary Passages.— In such case 
as pelvic or perilyplitio-ahscess there have been previous symptoms of pn 
formation. A large amount is passed within a short time, then the discharg 
stops abruptly or rapidly diminishes within a few days. 

Pus gives to the urine a white or yellowish-white appearance. On settling 
the sediment is sometimes ropy, the supernatant fluid usually turbid. In cast 
due to urea-decomposing microbes (proteus bacillus, various staphylococci) tl 
odor may be ammoniacal even in fresh urine. Examination with the micr< 
scope reveals tho presence of a large number of pus-corpuscles, which at 
usually, when the pus comes from the bladder, well formed; the protoplas' 
is granular, and often shows many translucent processes. 

The only sediment likely to be confounded with pus is that of the pho 
phates; but it is whiter and less dense, and is distinguished immediately I 
microscopical examination or by the addition of acid. 

With the pus there is always more or less epithelium from the blaiW 
and pelves of the kidneys, but since in these situations the forms of cells a 
practically identical, they afford no information as to the locality from whi 
the pus has come. 

The treatment of pus in the urine is considered under the conditions 
which it occurs. 

6. Chylurla—Non-pahasitio. 

Phis is a rare affection, occurring in temperate regions and unassocia 
with the FOameriimimrftt. The urine is of an opaque white color; it res 
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ties milk closely, is occasionally mixed with blood (hsematochyluria), and 
sometimes coagulates info & ium, jelly-like mass. In other instances there 
g at the bottom of the vessel a loose clot which may be distinctly blood-tinged. 
Under the microscope the turbidity seems to lie caused by nujjerous minute 
g ranules —more rarely oil droplets similar to those of milk. In Montreal l 
made the dissection in a case of thirteen years’ duration and could find no 
trace of parasites (see Hertz, Med.-Chir. Soc. Trans., 1907). 


7. Lxthdeia (Lithcemia; Lithic-acid Diathesis). 

The general relations of uric acid have already been considered in speak¬ 
ing of gout. 

Ooouxrenoe in the Urine. —The uric acid occurs in combination chiefly 
with ammonium and sodium, forming the acid urates. In smaller quan¬ 
tities are the potassium, calcium, and lithium salts. The uric acid may be 
separated from its bases and crystallizes in rhombs or prisms, which arc usu¬ 
ally of a deep red color, owing to the staining of the urinary pigments. The 
sediment formed is granular and the groups of crystals look like grains of 
Cayenne pepper. It is very important not to mistake a de|>osit of uric acid 
for an excess. The deposition of numerous grains in the urine within n few 
hours after passing is more likely to be duo to conditions which diminish the 
solvent power than to increase in the quantity. Of the, .conditions which 
c apae precip itation of the uric acid Roberts gives the following: “ (1) High 
acidity; (2) poverty in mineral salts; (3) low pigmentation; and (t) high 
percentage of uric acid.” The grade of acidity is probably the most impor¬ 
tant element. 

In health the weight of uric acid excreted tears a fairly constant ratio to 
the weight of urea eliminated. According to von Noorden, the average ratio 
is 1 to 50, while the average ratio of the nitrogen of uric acid to the totnl 
nitrogen eliminated in the urine is 1 to 70. In several of the cases of gout in 
my wards Futcher found that in the intervals between the acute arthritic 
attacks the uric acid was reduced to a much greater extent than the urea, 
so that the ratio of the former to the latter often varied between 1 to 300 up 
to (in one case) 1 to 1,500, a return to about the normal proportions occurring 


during the acute attacks. 

Mare, common is the precipitation of amorphous urates, fo rming , t he so “ 
called brjck^dust.-oe-lateritious deposit, which has a pinkish color, due to 
the pjsaenoa-of urinary pigment. It is composed chiefly of the acid sodium 
urates. It occurs particularly in very acid urine of a high specific gravity. 
Arffie urates are more soluble in warm solutions, they frequently deposit as 
(he urine cools. Here, too, the deposition does not necessarily, indeed usually 
does not, mean an excessive excretion, but the existence of conditions favormg 

the deposit. , , 

Lithamia. —In addition to what has already been said under gout, wo may 
consider here the hypothetical condition known asjithsemia, or the une-acid 
diattms. Murchison introduced the term to designate certain symptoms due, 
as he supposed, to functional disturbance of the liver. Not only have his 
v icws been widely adopted, but, as is so often the case w cn we g 
to ttaSLl ™Lpta« ot a»«, the ....fato Ue^ .1 th« 

We SO multiplied that some authors attribute to this cause a considerable fro- 
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portion of the ailments affecting the various systems of the body. Thus one 
writer enumerates not fewer than forty-one separate morbid conditions asso¬ 
ciated with lithamia, and one of them astigmatism against the rule! From 
our lack of knowledge of the mode of formation and elimination of uric acid 
it is very evident that the physiology of the subject must be widely extended 
before we are in a position to draw safe conclusions. Thus it is by no moans 
sure that, as MjudUfiBQj^pposed, t he essential de fect i« a. fnnrft j y pnl dis- 
or derof the liver, disturbing the metabolism of the albuminous ingredients, nor 
is it at all certain that the only offending substance is uric acid. In the 
present imperfect state of knowledge it is impossible with any clearness to 
define the pathology of the so-called uric-acid diathesis. We may say that 
certain symptoms arise in connection with defective food or tissue metabolism, 
more particularly of the nitrogenous elements. D eficien t, oxidation is prob- 
aljJxJhfiJUPgt essential factor in the process, with the result of the formation 
of less readily soluble and less readily eliminated products of retrograde meta¬ 
morphosis. This faulty-metabolism if long continued may lead to gout, with 

g iic deposits in the joints, acute inflammations, and arterial and renal’ dis- 
. In a large group of cases the disturbed metabolism produces high ten 
in the arteries (probably as a direct sequence of interference with the 
capillary circulation) and ultimately degenerations in various tissues, par 
ticularly the scleroses. 

Overeating and overdrinking, when combined with deficient muscular ex 
ereise^tie nt the basis of this nutritional disturbance. The symptoms which 
are believed to characterize the uric-acid diathesis have already been briefh 
treated of under the section on irregular gout, and the question of diet ant 
"exercise has also been there considered. 

8. Oxaluria. 

The discovery of calcium-oxalate crystals in the urine by Donn6 in 183! 
led to the description of the so-called oxalio-acid- diathesis. It is claimed tha 
all the oxalic acid found in the urine is taken into the body with the fo<x 
(Dunlop). In health none, or only a trace, is formed in the body. Tli 
amount fluctuates with the quantity of food taken, and is usually below K 
milligrammes daily (H. Baldwin). It seems to be formed in the body whei 
there is an absence of free hydrochloric acid in the gastric juice, and ii 
connection with excessive fermentation in the intestines. It never forms . 
heavy deposit, but the crystals—usually octahedral, rarely d uiuh-bg ll-ahaoci 
—collect in the mucus-cloud and on the sides of the vessel. 

When in excess and present for any considerable time, the condition i 
known as oxaluria, the chief interest of which is in the fact that the crystal 
may be deposited before the urine is voided, and form a calculus. It is hob 
by many that there is a special diathesis associated with its presence in exces 
and manifested clinically by dyspepsia, particularly the nervous form L irnts 
bility, depression of spirits, lassitude, and sometimes marked hypochondriasi* 
There may be in addition neuralgic pains and the general symptoms of neufiu 
thenia. The local and general symptoms are probably dependent upon som 
disturbance of metabolism of which the oxaluria is one of the manifests 
tions. It is a feature also in many gouty persons, and in the condition calle 
lithsemia. 
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!l. •Cystinukia. 

Stadtbagen claims that normal urine does not contain cystin, though Bau¬ 
mann and Goldmann succeeded in separating it in very small quantities from 
healthy urine as a benzoyl compound. It is associated with elimination of 
diamines both in the faeces and urine. It is very rarely met with, and its 
chief interest is owing to the fact that it may form calculi, sometimes in large 
numbers. It is a sort of chemical malformation (Oarrod), and its presence 
has been determined in many members of the same family. The condition 
appears sometimes to be hereditary. As it contains sulphur, it is thought to 
be formed from the taurin of the bile. The colorless hexagonal crystals aro 
very characteristic in appearance, and yet uric acid may assume the same 
form. Cystin is soluble in ammonia and reprecipitated by acetic acid. 


10. PlIOSPITATPRlA. 

The phosphoric acid is excreted from the body in combination with potas¬ 
sium, sodium, calcium, and maguesium, forming two classes, the alkaline 
phosphates of sodium and potassium and the earthy phosphates of lime and 
magnesia. The amount of phosphoric acid (P s 0 5 ) excreted in the twenty- 
four hours varies, according to Ilammarsten, between 1 and 5 grammes, with 
an average of 8.5 grammes. It is derived mainly from the phosphoric acid 
takananJJisJspd, but also in part as a decomposition product from nuclein, 
protagon, and lecithin. Of the alkaline phosphates, those in combination with 
socKmuare the most abundant. The alkaline phosphates of the urine are 
morejduiadani than the earthy phosphates. 

O f tba Par ity phosphates, those of lime are abundant, of magnesium scanty. 
In urine which has undergone the ammoniacal fermentation, either inside 
or outside the body, there is in addition tho ammonio-magnesiuin or triple 
phosphate, which occurs in triangular prisms or in feathery or stellate crys¬ 
tals; hence tho term given to this form of sfcel lnr phospha te s . The -earthy 
phosphates-occur as a sediment in the urine when the alkalinity is due to a 
fixedalkali, or under certain circumstances the deposit may take place within 
the bladder, and then the phosphates are passed at the end of micturition as 
a whitish fluid, which is popularly confounded with spermatorrhma. Accent 
study of these eases with symptoms of neurasthenia and a phosphate sediment 
in the fresh urine would indicate an abnormality in the calcium metabolism, 
an absolute increase of this with a decrease of the phosphoric acid. I he cal¬ 
cium phosphate may be precipitated by heat and produce a cloudiness.which 
may be mistaken for albumin, but is at once dissolved u^n nudcnig the i n 
acid. This condition is very frequentJlLpfira n ns s uffer i n g from dyspepsia 
from TCRUtar of „T,v kind. The phosphates may be in great excess, rising in 
thTtS%Sm to from 7 to whme^the nmuml 

amount is not more than 2.5 grammes. And, lastly* the- P . 
deposited in urine which has undergone decomposition, m which. 

ammonia from the urea combines with the magnesium phosphateforming 

«»wpie ^Thi.iaauna.m a- 5-“irrssL 
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that a deposit does not necessarily mean an excess, to determine which a 
careful analysis of the twenty-four hours’ secretion should Iks made. II h iN 
long been thought that there is a relation between the activity of the nme- 
tissues and the output of phosphoric acid; but the question can not yet be ion- 
sidered settled. The amount is increased in wasting diseases, such as phtlii- 
sis, acute yellow atrophy of the liver, leukemia, and severe anaemia, whereas 
it is diminished in'aeute diseases and during pregnancy. 

In a condition termed by Tessior, Ralfc, and others, phnsphatin fl isWa, 
there are polyuria, thirst, emaciation, and a great increase in the excretion 
of phosphates, which may be as much as from 7 to St .grammes in the dar. 
The urine is usually acid and free from Bugar; the patients are nervous; in 
some instances sugar has been present in the urine, and in others it subse¬ 
quently makes its appearance. 

11. Indioanubia. 

The substance in the urine which has received this name is the indoxyl- 
sulphate of potassium, in which form it appears in the urine and is color¬ 
less. When concentrated acids or strong oxidising agents are added to the 
urine, this substance is decomposed and the indigo set free. It is present only 
in small quantities in healthy urine. It is derived from the indol, a product 
formed in the intestine by the decomposition of the albumin under the influ¬ 
ence of bacteria. When absorbed, this is oxidized in the tissues to inflow I, 
which combines with the potassium sulphate, forming the above-named rub- 
stanco. 

The quantity of indican is diminished on a milk (and a Kefir) diet. It 
is increased in all wasting diseases, as carcinoma, and whenever., any large 
quantities of albuminous substances arc undergoing rapid decomposition,^ 
in the severer forms of peritonitis and empyema. It is not usually increased in 
constipation, although it may bo present in large amounts with no other dis¬ 
coverable cause, but is met with in ileus, particularly in obstruction of the 
small intestine. Indiean has occasionally been found in«ealeuli. Though, us 
a rule, the urine is colorless when passed, there are instances in which the 
decomposition has taken place within the body, and a blue color has Imhoi 
noticed immediately after the urine was voided. Sometimes, too, in alka¬ 
line urine on exposure there is a bluish film on the surface. Methylen e-blur, 
a coloring matter for candy, etc., must be excluded. * 

To test for indiean, place 4 or 5 cc. of nitric or hydrochloric acid in a 
test-tube; - boll, and 'add an equal quantity of urine. A bluish ring develops 
at the point of contact. Add 1 or 2 ec. of chloroform and shake the tot- 
tube; on separation the chloroform has a violet or bluish color due to the 
presence of indiean. Obermayer’s reagent is also good. 

12. Mblanueia. 

Black urine may be dark when passed or may become so later. In the 
following conditions melanuria may occur: (1). Jaundice. Only in very 
chronic cases of deeply bronzed icterus do we see the urine quite dark, due to 
the presence of large quantities of biliverdin. (2) Hematuria and hemo¬ 
globinuria. Here it is a matter of the exaggeration of the smoky tint due to 
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the presence of blood in various quantities. (:i) lla’uintoporphyriuuria, in 
which the-oolor ranges from a dark pink to blackness. The presence of the 
hiematoporphyrin is_due to the toxic action of sulphonal or its allies, and 
occurs when the drug has been taken for long periods. (4) Melunuria, in 
which the iifine has, as a rule, the normal color when passed, and on 
standing becomes black as ink. In some instances it is black 1 when passed. 
Melanuria of this type only occurs with the presence of melanotic tumors. 
(5) Alkaptonuria and ochrono sis. (See section on Alkaptonuria.) (<i) ln- 
dtcanuria. When rich in indoxyl sulphate the urine is brow n in color, or 
becomes so after standing, due to the oxidation products of indol. This is by 
far the most common cause of black urine, and in any disease leading to an 
abundant secretion of indican, as in intestinal obstruction, etc., black urine 
may be passed. As Garrod suggests, it is probable that the black urine in 
eases of tuberculosis is of an allied nature. (1) After certain articles of 
diet and drugs. Some dark-colored vegetable pigments, as black cherries 
and plums and bilberries, cause darkening of the urine. Resorcin may do the 
same. Carboluria is by no means uncommon, and was frequently seen in the 
days oflhe antiseptic spray. It has been ascribed to hydrochinone formed 
from phenol. Njipthalene, ercasote, and the salicylates may cau-e darken¬ 
ing of the urine, or even blackhSss. For a full consideration of the subject 
(/black urine, see A. E. Garrod, The Practitioner, March, limi. 


13. AuKArTONUBIA AND Ocll UONOSIS. 

“Alkaptonuria is not the manifestation of a disease, but is rather of the 
nature of an alternative course of metabolism, harmless and usually congen¬ 
ital and lifelong” (Garrod). Of 10 known examples, 1!) occurred in seven 
families, and several were the offspring of first cousins (Garrod). There arc 
two pointB of clinical interest. The alkapton urine reduces Folding's solution, 
and diabetes may lie suggested, but it does not ferment, and it is optically 
inactive. The linen may be stained by the urine, which in some cases is dark 
when passed. In 1800 Virchow recorded a case of blackening of the carti¬ 
lages and ligaments—ochronosis. Cases have since liecn described post mor¬ 
tem. In my cases the cartilages of the ear were blackened, the sclerotic* were 
stained a brownish-black color, and in one there was a Imtlerlly-sliaped paid, 
of ebony black pigmentation of the skin of the nose and cheeks. A chrome 
arthritis usually accompanies the condition, and in my eases (hrot a rs 
was a curious “goose-gait,” due to a bend in the lumbar region. 
and Meyer conclude that alkaptonuria is an anomaly of motalmliMii w 
eu rctionin" the urine of intermediate products. These arc aromatic 
iimiiogSntlMc and uroleucic acid, and originate from the destruction 
albuminous elements of the food and of the organs. 

14. PNBUMATUIIIA. 



Gas may be passed with the urine— . , . . , „ „„ 

O-After mechanical introduction of air in vesical irrigation or rysto- 

i( "|iic examination in the knee-elbow position. th t i - 

a-A.. result of the introduction of gas-forming organ-sms e " 

ration or other operation. Glycosuria has been present in a majority of tho 
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cases. Theyeast fungus, the colon bacillus^ and the bacillus ac|»gfiftes.,up- 
sulatus haveoeeh found. 

3. in cases of vesiccMmteric fistula. 

In gas production within the bladder the symptom s are those of a gold 
cystitis, with the passage of gas at the end of micturition, sometimes with" 
a loud sound.* The diagnosis is readily made by causing the patient to urinate 
in a bath or by plunging the end of the catheter under water.' 

15. Otheb Substances. 

T.rpnaiA —Fat in the urine, or lipuria, occu rs, according to Halliburton, 
first, without disease of the kidneys, as in excess of fat in the food, after the 
administration of cod-liver oil/ip,fat embolism occurring after fractures,,in 
the fatty degeneration in phosphorus poisoning^ in prolonged sxippuratign, as 
in phthisis and pyaemia/ ip, the lipaemia of diabetes mcliitus; secondl y, with dis¬ 
ease of the kidneys, as in the fatty stage of chronic Bright’s disease, in which 
fat casts are sometimes present, and, according to Ebstein, in pyonephrosis; 
ind, thirdly, in the affection known as chyluria. The urine is usually turbid, 
but there may be fat drops as well, and fatty crystals have been found. 

Libmuuubia is a term applied by von Jaksch to the condition in which 
there are volatile fatty acids in the urine, such as acetic, butyric, formic, and 
propionic acid. 

Acetonubia.— Yon Jaksch distinguishes the following fai-rp^ p| jathnlny- 
ical_aceiowiria:iThe febrile, the diabetic,'the acctonuria with certain forms 
of cancer, the forni,associated with inanition,, acctonuria in psychoses, anil 
the acetonuria which results from auto-intoxication. It is doubtful, howeu’r, 
whether the symptoms in these are really due to the acetone. It may be the 
substances from which this is formed, particularly the diacctic acid or the 
8-oxy-butyric acid. The odor of the acetone may be marked in the breath 
and evident in the urine. The tests have been given in the section on diabetes. 

Diacktio acid is probably never present in the urine in health. With 
a solution of ferric chloride it gives a Burgundy-red color. A similar reac¬ 
tion is given by acetic, formic, and oxy-butyric acids; it may be present in 
the urine of patients who are taking antipyrin, thallin, and the salicylates. 
Hammarsten states that if the reaction be due to the presence of diacetic acid, 
it will not be obtained in carrying out the test with a second specimen of urine 
which has been boiled and allowed to cool. The ethereal extract of the acidu¬ 
lated urine gives the reaction if diacetic acid be present, whereas the other 
substances which may be mistaken for diacetic acid are insoluble in ether. 

ft-oxY-BUTYRio acid is believed by Stodelmann, Kiilz, and Minkowski to 
be tHe cause of diabetic- coma. It is a product of the decomposition of the 
tissue albumins, and from it diacetic acid is readily formed by oxidation. Its 
tests have already been given. 

Qtaiaria and-glycosuria have already been considered under/jaundice and 

[digbstaa. 

Hjbma topobphybin occasionally occurs in the urine. It was first recog¬ 
nized by Hoppe-Seyler. Nencki and Sieler determined its exact formula, - 
the former demonstrated that the only chemical difference between htem " 1,1 
and htematoporphyrin is that the latter is simply hsematin free from iron, h 
has been found in the urine^in pulmonary tuberculosis, pleurisy with'effu- ,,u > 
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acute rheumatism, load poisoning and intestinal luemorrliages. This pjg- 
uieut has been found very frequently after tlie administration of sulphonal 
and sometimes imparts a very dark color to the urine. 


V. UBJEMIA. 

Definition. A toxaemia developing in (he course of nephritis or in con¬ 
ditions associated with amiria. The nature of the poison or poisons is as yet 
mtknown, whether they are the retained normal products or the products'of 
an abnormal metabolism. 

Theories of Uraemia.—Fl’he view most widely held is that uncmia is due to 

the accumulation in the blood of excrement it ions material—body poisons_ 

fliich should be thrown otr by the kidneys. “ If, however, from any cause. 

S organs make default, or if there be any prolonged obstruction to the 
Wt of urine, accumulation of some or of all the poisons takes place, and 
^ the characteristic symptoms are manifested, but the accumulation may be verv 
slo^ and the earlier symptoms, corresponding to the comparatively small 
dose of poison, may be very slight; yet they are in kind, though not. in degree, 
as indicative of uncmia as are the more alarming, which appear toward the 
end, and to which alone (he name uncmia is often given ”, (Carter). Herter 
and others have shown that the toxicity of the blood-serum in iinemie states is 
increased. The part played by urea itself, by the salts, and by the nitrogenous 
extractives has not been determined. 

• Another view is that uncmia depends on the products of an abnormal 
metabolism. Brown-Sequard suggested that the kidney lias an internal secre¬ 
tion, and it is urged that the symptoms of uncmia are due to its disturbance. 
Bradford’s experiments show that the kidneys do influence profoundly the 
metabolism of the tissues of the body, particularly of the muscles. If more than 
two-thirds of the total kidney weight he removed, there is an extraordinary 
increase in the production of urea and of the nitrogenous bodies of the ereatin 
class. He favors this view, hut acknowledges that we are si ill ignorant of the 
nature of the poison. From a careful study of (lie question, Hughes and 
Carter concluded that the poison was an albuminous product quite different 
from anything in normal urine. In Bradford's (ioulslonian Jxietures (18!)H) 
"ill be found a full discussion of the question. 

Traubc believed that the symptoms of uncmia, particularly the coma and 
convulsions, were due to localized oedema of the brain. 

Symptoms. —Clinically, we may recognize latent, acuta, and chronic forms 
"f uncmia. The latent form has been considered under the section on anuria. 
■U;ute^|jnemia may arise in any form of nephritis. Jt is more common in 
the pos^febrile varieties. Bradford thinks that it is specially associated with 
11 form of contracted white kidney in young subjects. Chronic forms of 
'uwmia are more frequent in the arterio-sclerotie and granular kidney. For 
convenience the symptoms of uncmia may bo described under cerebral, dysp- 
nmic, and gastro-intestinal manifestations. 

Among the Cerebral symptoms of uraemia may be described: 

(a) Mania .—This may come on abruptly in an individual who has shown 
no previous indications of mental trouble, and who may not be known to 
have Bright’s disease. In a remarkable case of this kind which came under 
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my observation the patient became suddenly maniacal and died in six days. 
Mgre commonly the delirium is less violent, but the phtient is noisy, talka¬ 
tive, restless, and sleepless. 

(&) Delusional Insanity (Folie Brightique). —Cases are by no means un¬ 
common, and excellent clinical reports have been issued on the subject, from 
several of the asylums, particularly by Bremer, Christian, and Aliee Bennett. 
Delusions of persecution are common. One of iny cases committed suicide by 
jumping out of a window. The condition is of interest medico-legally because 
of its bearing on testamentary capacity. Profound melancholia may also 
supervene. 

(c) Convulsions. —These may come oh unexpectedly or be preceded by 
pain in the head and restlessness. The attacks may be general and identical 

♦with those of ordinary epilepsy, though the initial cry may not be present. 
The.fits may recur rapidly, and in. the interval the patient is usually uncon¬ 
scious. Sometimes the temperature is elevated, but more frequently it is de¬ 
pressed, and may sink rapidly after the attack. Local or Jacksonian epilepsy 
may occur in most characteristic form in uraemia. A remarkable sequence of 
the convulsions is blindness —urwmic amaurosis —which may persist for sev¬ 
eral days. This, however, may occur apart from the convulsions. It usually 
passes off in a day or two. There are, as a rule, no ophthal moscopie*changw. 
Sometimes uraemic deafness supervenes, and is probably also a cerebral mani¬ 
festation. It may also occur in connection with persistent headache, nausea, 
and other ga stric sym ptoms. 

(d) Coma. —Unconsciousness invariably accompanies the general convul¬ 
sions, but a coma may develop gradually without any convulsive seizures. Fre- 
quently it is preceded by headache, and the patient gradually becomes dull 
and apathetic. In these cases there may have been no previous indications of 
renal disease, and unless the urine is examined the nature of the case may l« 
overlooked. Twitchinga of the muscles occur, particularly in the-faefijmd 
hands, but there are many cases of coma in which the muscles arc not involved. 
In some of these cases a condition of torpor persists for weeks or even months. 
The-ioague is usually fjuied and the breath very foul and heavy. 

( c ) Local-Palsies. —In the course of chronic Bright’s disease hemiplegia 
or monoplegia may come on spontaneously or follow a convulsion, and p<>-t 
mortem no gross lesions of the brain be found, but only a localized or diffused 
cedema. These cases, which are not very uncommon, may simulate almost every 
form of organic paralysis of cerebral origin. 

(J} Of other cerebral symptoms, headache is important. It is most 
of teg. .occipital-and extends to the neck. It may be an early feature and asso¬ 
ciated with giddiness. Other nervous symptoms of uraemia are intanaa-itailing 
of the skin, numbness and tingling in the fingers, and cramps in the muscles 
of the calves, particularly at night. An erythema may be present. 

Uremic dyspnoea is classified by Palmer Howard as follows: (1) Con- 
tmunus-dyspacea; (2) paroxysmal dyspnoea; (3) hoth typey alternating- anil 
(4) Gbeyae-Stokea breathing. The attacks of dyspnoea are most commonly 
nocturnal; the patient may sit up, gasp for breath, and evince as much di¬ 
tress as in true asthma. Occasionally the breathing is noisy and stridulou-- 
The Cheyne-Stokes type may persist for weeks, and is not necessarily associated 
with coma. I have Been it in a man who travelled over a hundred miles is 



UREMIA. 


(385 

consult a physician. In another instance a patient, up and about, could when 
at meals feed himself only in the apnoea period. Though usually of serifctu 
omen and occurring with coma and other symptoms, recovery may follow 
even after persistence for weeks or even months. 

•The testinal manifestations of uremia often set in with abrupt¬ 

ness. Uncontrollable vomiting may come on and its cause be quite unrecog¬ 
nizable. A young married woman was admitted to my wards in the Montreal 
General Hospital with persistent vomiting of four or five days' dtirution. 
T&ftJltyiC. was slightly albuminous, but she had none of the usual signs of 
Uremia, and the case was not regarded as one of Bright’s disease. The vom- 
i ting persiste d and caused death. The post mortem showed extensive sclero¬ 
sis of feoth kidneys. The attacks may be preceded by nausea and may be asso-. ( 
dated with diarrhoea. In some instances the diarrhma may come on without 
the vomiting; sometimes it is profuse and associated with an intense catarrhal 
or even diphtheritic inflammation of the colon. 

A special ubcumic stomatitis has been described (Baric) in which the 
mucosa of the lips, gums, and tongue is swollen and erythematous. The suliva 
may be increased, and there is difficulty in swallowing and in mastication. 
Tiro tongue is usually very foul and the breath heavy and fetid. A cutaneous 
erythema may occur and a remarkable urea “ frost " on the skin. 

Fever is not uncommon in uremic states, and may occur with the acute 
nephritis, with the complications, and as a manifestation of the uremia itself 
(Stengel). 

Very many patients with chronic uremia succumb to what 1 have called 
terminal infections—acute peritonitis, pericarditis, pleurisy, meningitis, or 
endocarditis. 

Diagnosis.—Herter calls attention to the value of the clinical determina¬ 
tion of the urea in the blood (for which purpose only a few cubic centimetres 
are required) as an index of the degree of renal inadequacy, (tryoscopy, the 
electrical conductivity of blood and urine, also the methylene blue, potassium 
iodide, salicylic-acid tests have been employed in the hope of testing the func¬ 
tional ability of the kidneys. The result has been that while in some cases 
of uremia one finds the expected accumulation of urea and ions in the 
Wood, in others the kidneys are, judged by these tests, normal. In some 
cases of nephritis without any signs of uremia the kidneys are apparently 
ns insufficient as the worst uremia cases. In but 2 of 9f> casus could the urea 
determination have been of any value in predicting uremia, and equal drops 
in the urea occurred without this symptom (Emerson). 

It is still common to depend on the urea estimation as of service in fore¬ 
telling an uremia, but in the 96 cases of nephritis with uremia in iny wards 
in but 2 cases was it of any real value. 

Uremia may be confounded with: 

(a) Cerebra l lesions, such as haemo rrhag e, meningitis, or exes.tumor. In 
apoplexy," which is so commonly associated with kidney disease and stiff arte- 
ftesf’niff sudden.Jo 68 of consciousness, particularly if with convulsions, may 
^mutate"a uremic attack; but the.mode of onset, the existence of complete 
beiniplegia, with cni?j 1, g < it 0 deviation of the eyes, suggest hicrnorrhage. As 
already noted, there are cases of uremic hemiplegia or monoplegia which can 
not be separated from those of organic lesion and which post mortem show 
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no trace of coarse disease of the brain. I know of an instance in which a coin 
saltation was held upon the propriety of operation in a case of hemiplegia 
believed to be due to subdural haemorrhage which post mortem was shown to 
be uraemic. Indeed, in some of these cases it is quite impossible to distinguish 
between the two conditions. So, too, cases of meningitis, in a condition of. 
deep coma, with perhaps slight fever, furred tongue, but without localizing^ 
symptoms, may readily be confounded with uraemia. 

(b) With pertain infootipn^jareggAg Uraemia may persist for weeks or 
months and the patient lies in a condition of torpor or even unconsciousness, 
with a heavily coated, perhaps dry, tongue, muscular twitchings, a rapid, feeble 
pulse, with slight fever. This state not unnaturally suggests the existence of 
one of the infectious diseases. Cases of the kind are not uncommon, and I 
have known them to be mistaken for typhoid fever and for mili ary tnheronl osi- 

(c) Uraemic coma may be confounded with poisoning by alcohol or opium. 

opium poisoning the pupils Are contracted; in alcoholism they arqjnore 

commonly dilated. In urtemia they are not constant; they may be either 
widely dilated or of medium size. The examination of the eye-ground Should 
be made to determine the presence or absence of albuminuric retinitis. The 
urine should be drawn off and examined. The odor of the breath sometimes 
gives an important hint. 

The condition of the heart and arteries should also be taken into account. 
Sudden uraemic coma is more common in the chronic interstitial nephritis. 
The character of the delirium in alcoholism is sometimes important, and the 
coma is not so deep as in uraemia or opium poisoning. It may for a time Ik; 
impossible to determine whether the condition is due to uraemia, profound, 
alcoholism, or haemorrhage into the pons Varolii. 

And Jastly, in connection with sudden coma, it is to be remembered that 
insensibility may occur after prolonged muscular exertion, as after running 
a ten-mile race. In some instances unconsciousness has come on rapidly with 
stertorous breathing and dilated pupils. Cases have occurred under conditions 
in which sun-stroke could be excluded; and Poore, who reports a case in the 
Lancet (1894), considers that the condition is due to the too rapid accumu¬ 
lation of waste products in the blood, and to hyperpyrexia from suspension of 
sweating. 

The treatment will be considered under Chronic Bright’s Disease. 

VI. ACUTE BRIGHT'S DISEASE. 

Definition. —Acute diffuse nephritis, due to the action of cold or of toxic 
agents upon the kidneys. 

In all instances changes exist in the epithelial, vascular, and intertubular 
tissues, which vary in intensity in different forms; hence writers have de¬ 
scribed a tubular, a glomerular, and an acute interstitial nephritis. Delaliold 
recognizes acute ex udative and acute productive forms, the latter characterised 
by proliferation of the connective-tissue stroma and of the cells of the Mal¬ 
pighian tufts. 

Etiology. —The following are the principal causes of acute nephritis: 

(1) Cold. Exposure to cold and wet is one of the most common cam** 
It is particularly prone to follow exposure after a drinking-bout 
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(2) Tlic_pflitfOJUj of the specific fevers, particularly scarlet fever, less com¬ 
monly typhoid fover, measles, diphtheria, small-pox, chicken-pox. malaria, 
cholera, yellow fever, meningitis, and, very rarely, dysentery. Acute nephritis 
may be associated with syphilis and with acute tuberculosis, particularly the 
former, to which Bradford has recently called attention as an important cause. 
He suggests that many of the idiopathic cases and those ascribed to cold may 
be at syphilitic origin. It may also occur in scplicirmia and in acute ton¬ 
sillitis. In exudative erythema and the allied purpuric affections acute 
nephritis is not uncommon. Among 1,833 cases of malaria at the .Johns 
Hopkins Hospital there were 26 of nephritis (Thayer). 

(3) TJaxic agents, such as turpentine, cantharides, potassium chlorate, 
and earholic acid may cause an acute congestion which sometimes terminates 
in nephritis. Alcohol probably never excites an acute nephritis. 

(4) Pregnancy, in which the condition is thought by some to result from 
comprasaion-of the renal veins, although this is not yet finally settled. The 
condition may in reality be due to toxic products as yet undetermined. 

(fi) Acute nephritis occurs occasionally in connection with extensive lesions 
of the skin, as in bums or in chronic skin-diseases, and also after trauma. It 
may’follow operations on the kidney. 

Morbid Anatomy.—The kidneys may present to the naked eye in mild 
cases no evident alterations. When seen early in more severe forms the organs 
are congested, swollen, dark, and on section may drip blood. Bright’s original 
description is as follows: 

“ The kidneys . . . stripped easily out of their investing membrano, 
were large and less firm than they often are, of the darkest chocolate color, 
interspersed with a few white points, and a great number nearly black; and 
this, with a little tinge of rod in parts, gave the appearance of a polished fine¬ 
grained porphyry or greenstone. . . . On (section) these colors were found 
to pervade the whole cortical part; but the natural striated appearance was 
not lost, and the external part of each mass of tubuli was particularly dark 
... a very considerable quantity of blood oozed from the kidney, showing 
a most unusual accumulation in the organ.” 

In other instances the surface is pale and mottled, the capsule strips off 
readily, and the cortex is swollen, turbid, and of a grayish-red color, whilo 
the pyramids have an intense beefy-red tint. The glomeruli in some instances 
stand out plainly, being deeply swollen and congested; in other instances they 
arc pale. 

Histology.—The histology may be thus summarized: (a) Glomerular 
changes. In a majority of the cases of nephritis due to toxic agents, which 
reach the kidney through the blood-vessels, the tufts suffer first, and there is 
either an a cute in tracapillarv glomerulitis, in which the capillaries become 
(filed with pells and thrombi, or involvement of the epithelium of the tuft and 
of Bowman’s capsule, the cavity of which contains leucocytes and red blood- 
°°i puscles. Hyaline degeneration of the - contents and of the wall# of the 
oapillaries of the tuft is an extremely common event. Thesa processes are 
Perhaps best marked in scarlatinal nephritis. There may be proliferation 
»bont Bowman’s capsule. These changes interfere with the circulation in the 
tufts and seriously influence the nutrition of the tubular structures beyond 
them. 
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( b) The alterations in the tubular epithelium consist, in.rlnnilj’ NwaUuig. 

fatty_cliange, and hyalins d ii j. ."T 4 '"" In the convoluted tubules, ■ tin- 

accumulation of altered cells with leucocytes and blood-corpuscles causes tin- 
enlargement and swelling of the organ. The epithelial cells lose their 
striation, the nuclei are obscured, and hyaline droplets often accumulate in 
them. 

(c) Interstitial changes. In the milder forms a. nimpln inflammat ory 
exudate—scrum mixed with leucocytes and red blood-corpuscles—exists be¬ 
tween the tubules. In severer cases areas of small-celled infiltration occur 
about the capsules and between the convoluted tubes. These changes may 
bo wide-spread and uniform throughout the organs or more intense in certain 
regions. 

Councilman has described an acute interstitial nephritis occurring chiefly 
in children after fevers, characterised by the presence of cells similar to tho*p 
described by Unna as plasma cells. lie thinks that these cells are formed in 
other organs, chiefly the spleen and bone marrow, and are carried to the 
kidneys in the blood-current. 

Symptoms.—‘-The upset is usually sudden, and whs& the nephritis follows 
cjjg, dropsy may be noticed within twenty-four hours.' After fevers the onset 
is lesambiupt, but the patient gradually becomes pftle and a puffmcas.al the 
face or swelling of the ankles is first noticed. In child ren there may at the 
outset be-,convulsions. < Chilliness or rigors initiate the attack in a-limited 
number of cases. £pain in the back^-nauaea, and vomiting may bo present. 
Tlje fever is variable. Many cases in adults have no rise in temperature. In 
young children with nephritis from cold or scarlet fever the temperature may. 
for a few days, range from 101° to 103°. 

i .The most characteristic symptoms are the urinary^changes. There may 
at £rst be suppression •} more commonly the urine is scanty, hi ghly color ed, 
and contains blood, albumin, and tube-casts. The quantity is reduced and 
only 4 or 5 ounces may be passed in the twenty-four hours; the specific gia'- 
ity is high—1,025, or even more; the'color varies from a smoky to a deep 
porter color, but is seldom bright red. -On. standing there is a heavy deposit: 
microscopically there are blood--corpuscles, epithelium from the urinary. I'"- 
sages, and hyaline, blood, and epithelial tube-casts. The alb um i n is abundant, 
forming a curdy, thick precipitate. The largest amounts of albumin are seen 
in.the early acute nephritis of syphilis. In Hoffmann’s case this reached 
per cent. The totaL excretion of urea Ja. reduced, though the percentage i» 

high. . 

* Atuemia is an early and marked symptom. In cases of extensive, drop'.'- 
effusion may take place into the pleurae and pciitojjjBum. There are e.i-ej 
of scarlatinal nephritis in which the dropsy of.the extremities is trivial ."w 
effusion into the pleurae extensive. The lungs may become {edematous. •“ 
rafe"ca8es there is oe dema of the glottis! -.Epistaxis may occur oif^utano ms 
ecchymoses may develop in the course of the disease. 

’' The pulse may be hard, the tension increased, and the second sound m 
the aortic area accentuated. Occasionally dilatation of the heart comes on 
rapidly and may cause sudden death (Goodhart)XThe skiu.is.dry and it » ,a T 
be difficult to induce sweating. 

t 1 Uremic symptoms occur in a limited number of eases, either at the otK 
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with_6Bjipression, more commonly later in (lie disease./ Ocular changes are 
wt_ 80 _common in acute as in chronic Bright’s disease,-.but haanorrhagic 
retinitis may occur and occasionally papillitis. 

The course of acute Bright’s disease varies considerably. The description 
just given is of the form which most commonly follows cold or scarlet fever. 
In many of the febrile cases dropsy is not a prominent syjnptom, and the 
diagnosis rests rather with the examination of the urine. Moreover, the con¬ 
dition may be transient and less serious. In other cases, as in the acute 
nephritis of typhoid fever, there may be luematuria and pronounced signs of 
interference with the renal function. The most intense acute nephritis may 
exist without anasarca. 

In scarlatinal nephritis, in which the glomeruli are most seriously affected, 
suppression of the urine may be an early symptom, the <lro|isy is apt to lie 
extreme, and unemic manifestations are common. Acute Bright's disease in 
children, however, may set in very insidiously and lie associated with transient 
or slight oedema, and the symptoms may point rather to affection of the 
digestive system or to brain-disease. 

Diagnosis.—It is very im]iortant to liear in mind that the most serious 
involvement, of the kidneys may lie manifested only by slight ualema uf.tlie 
fggt or puffiness of the eyelids, without impairment of the general health. On 
the other hand from the urine alone a diagnosis can not lie made with cer¬ 
tainty since simple cloudy, swelling, and circulatory changes may cause a simi¬ 
lar condition of urine. The first indication of trouble may be a anemic con¬ 
vulsion. This is particularly the case in the acute nephritis of pregnancy, and 
it is a good rule for the practitioner, when engaged to at lend a case, invariably 
to ask that during the seventh and eighth months the urine should occasional!/’ 
be sent for examination. 

In nephritis from cold and in scarlet fever the symptoms arc usually 
marked and the diagnosis is rarely in doubt. Ah already mentioned, every 
case in which albumin is present must not be called acute Bright’s disease, 
not even if-tube-casta be present. Thus the common febrile albuminuria, 
although it represents the first link in the chain of events leading to acute 
Bright’s disease, should not be placed in the same category. 

There are occasional cases of acute Bright’s disease with anasarca, in 
which albumin is either absent or present only as a trace. This is a rare 
condition. Tube-casts arc usually found, and the absence of albumin is rarely 
permanent. The urine may be reduced in amount. 

The character of the casts is of use in the diagnosis of the form of 
Bright 1 *disease, but scarcely of such extreme value as has lieen slnted. Thus, 
the hyaline and granular-casts are common to all varieties. I The blood and 
.^epithelial casts, particularly those made up of leucocytes, are most common 
in the acute cases. 

Prognosis. —The outlook varies somewhat with the cause of the disease. 

' Recoveries in the form following exposure to cold are much more frequent 
than after scarlatinal nephritis. In younger children the mortality is high, 
amounting to at least one-third of the cases. Serious .synmtfljns are low 
arterial tension, the occurrence of uraemia, and effusion into the serous sacs. 
The persistence of the dropsy after the first month, intense pallor, and a large 
amount of albumin indicate the possibility of the disease tiecoming chronic. 

45 
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For some months after the disappearance of the dropsy there may be traces 
of albumin and a few tube-casts. • 

In a case of scarlatinal nephritis, if the progress is favorable, the dropsy 
diminishes in a week or ten days, the urine increases, the albumin lessens, 
and by the end of a month the dropsy has disappeared and-the urine is nearly 
free. IiLvery young children the course may be rapid, and I have known the 
urine to be free from albumin in the fourth week. Other cases are more 
insidious, and though the dropsy may disappear, the albumin persists in the 
urine, the antenna is marked, and the condition becomes chronic, or, after 
several recurrences of the dropsy, improves and complete recovery takes place. 

Treatment.—The patient should bain bed and there remain until all 
traces of the disease have disappeared. As sweating plays such an important 
part in the treatment, it is well, if possible, to accustom the patient to 
blankets. He should also be clad in thin Canton flannel. 

The diet should consist of milk or butter-milk, gruels made of arrow-root 
or oatmeal, barlfiyjwater, and, if necessary, beeliea and chicken broth. It is 
better, if possible, to confine the patient to a strictly milk diet. As. conva¬ 
lescence is established, bread and butter, lettuce, watercress, grapes, oranges, 
and other fruits may be given. Meats should be used very sparingly. As 
there is marked retention of the chlorides, which seem to bear a relation to the 
dropsy, salt should be withheld. 

The patient should drink freely of alkaline mineral waters, ordinary water, 
or lemonade. The fluids keep the kidneys flushed and wash out the debrit 
from the tubes. A useful drink is a drachm of cream of tartar in a pint of 
boiling water, to which may be added the juice of half a lemon and a little 
iugar. Taken when cold, this is a pleasant and satisfactory diluent drink. 

No remedies, so far as known, control directly the changes which are going 
on in the kidneys. The indications are: (1) To give the excretory function of 
the kidney rest by utilizing tie skin and the bowels, in the hope that tin* 
natural processes may be sufficient to effect a cure; (2) to meet the symptoms 
as they arise. 

In a case of scarlet fever it may occasionally be possible to avert an attack, 
the premonitory symptoms of which are marked increase in the arterial tension 
and the presence of blood coloring matter in the urine (Mahomed). An 
active saline cathartic may'completely relieve this condition. 

At JJje onset, when there is pain in the bach or hsematuria, the Tuque! in 
cautery or the dry or wet cups give relief. The last should not be used in 
children. - Warm poultices are often grateful. In cases which set in ; *with 
suppression of urine, these measures should be adopted, and in addition the 
hot-bath with subsequent pack, copious diluents, and a free-purge. The dropsy 
is best treated by hydrotherapy—eitlmr the hot bath, the wet pack, or the 
hahair bath. In children the wet pack is usually satisfactory. It is applied 
by wringing a blanket out of hot water, wrapping the child in it, covering thw 
with a dry blanket, and, then with a rubber cloth. In this the child may 
remain for an hour. It may be repeated daily. In the case of adults, the 
hot-air bath or the vapor bath may be conveniently given by allowing the 
vapor or air to pass from a funnel beneath the bed-clothes, which are raised 
on a low cradle. More efficient, as a rule, is a hot bath'of from fifteen or 
twenty minutes, after which the patient is wrapped in blankets. The sweating 
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produced by these measures is usually profuse, rarely exhausting, and in a 
majority of cases the dropsy can in this way be relieved. There are somo 
cases, however, in which the skin does not respond to the baths, and if the 
symptoms are serious, particularly if unemia supervenes, jaboraudi or its 
active principle, pilocarpine, may be list’d. The latter may be given hypoder¬ 
mically, in doses of from a sixth to an eighth of a gram in adults, and from a 
twentieth to a twelfth of a grain in children of from two to ten years. 

The bowels should be kept ojien by a morning saline purge; in children the 
fluid magnesia is readily taken; in adults the sulphate of magne-ia may lie 
given by Hay’s method, in concentrated form, in the morning, before anything 
is taken into the stomach. In Bright's disease it not infrequently causes 
vomiting. The compound powder of jalap, in half-drachm doses, or. if neces¬ 
sary, claterium may be used. If the dropsy is not extreme, the urine not very 
concentrated, and uraunie symptoms are not present, the Isiwels should lie kept, 
loose without active purgation. 1 f these measures fail to reduce the dropsy and 
it has become extreme, tbe skin may be punctured with a lancet or drained 
by a small silver canula (Southey’s tube), which is inserted heneatli it. A 
fine aspirator needle may he used, and (lie fluid allowed to drain through a 
piece of long, narrow rubber tubing into a vessel beneath the bed. UL.tliu. 
d yspno ea is marked, owing to pressure of fluid in the phmraf.yi-piralioii should 
lie performed. In rare instances the ascites is extreme and may reqmrif para¬ 
centesis, or a Southey's tube may he inserted and the thud gradually withdrawn. 

( If uraemic convulsions occur, the intensity of the paroxysms may ho limited 
by the use of chloroform; to an adult a pilocarpine injection should he at 
once given, and from a robust, strong man 20 ounces of blood may Ik* with¬ 
drawn. "In children the loins may be di v cupped, the wet pack u-ed, and £ 
brisk purgative given. Bromide of potassium and chloral sometimes prove 
useful. 

may he relieved by ice and by restricting the amount of fowl. 
Drop doges of creasote, iodine, and carbolic acid may he given, llie dilute 
hydrocyanic acid with bismuth is often effectual. 

_ The question of the use of diuretics in acute Bright’s disease-is not yet 
settled Thg^hest (diuretic, after all, is water, which may he taken freely 
with the citrate of potash or the benzoate of soda, salts which are held to favor 
tbe conversion of the urates into less irritating and more easily excreted com¬ 
pounds. thiyif»1 is and strophanti)us are useful diuretics, and may be employed* 
witkrut risk when the arterial tension is low and the cardiac impulse is not 
forerole. I have never seen any injurious effeets from their employment after 
the early symptoms had lessened in intensity. 

< 'I, For. the .persistent albuminuria, T agree with ltoborts and Ho-onstem thut 
we hive na-wmedy of the slightest va%. Nothing indicates more clearly our 
helplessness in controlling kidney metabolism than inability to meet this com- 
mep symptom. Astringents, alkalies, nitroglycerin, and mercury have been 
recommended. * -in 

For the antenna always associated with acute Bright’s disease iron should 
bejanployed. It should not be given until the acute symptoms have subsided. 
In the adult it may be used in the form of the perchloride in increasing doses, 
as convalescence proceeds. In children, the syrup of the iodide of iron or the 
syrupy of the phosphate of iron are better preparations. Tyson'has recently 
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urged caution in the too free use of iron in kidney disease. The dilatation of 
the heart is beet treated with digitalis, strophanthus, and strychnia. 

In the convalescence from acute Bright’s disease, care should be taken to 
guard the patient against cold. ’The diet should still consist chiefly of milk 
and^return t o mixe d food should be gradual.; A change of air is often bene¬ 
ficial, particularly^"residence in a warm, equable climate. 

VH CHRONIC BRIGHT’S DISEASE. 

Here, too, in all forms we deal with a diffuse process, involving epithelial, 
interstitial, and glomerular tissues. Clinically two groups are recognized— 
(a) the chronic parenchymatous nephritis, which follows the acute attack or 
comes on insidiously, is characterized byimarked drops y, and post-mortem by 
the large white kidney. In the later stages of this process the kidney may bo 
smaller—a condition known as the small-while kidney; ( b ) chronic, inter¬ 
stitial nephritis, in whiclv dropsy is not commons and thouardio-yascular 
changes arc pronounced. Delafteld recognizes a chronic diffuse nephritis with 
exudation and a chronic productive diffuse nephritis without exudation, the 
latter corresponding to the contracted kidney of authors. 

The amyloid kidney is usuallypoken of as a variety of Bright’s disuse, 
but in reality it is a degcneration^iich may accompany any form of nephritis. 

1. Chronic Parenchymatous Nephritis 

^Chronic Desquamative and Chronic Tubal Nephritis; Chronic Diffuse 
Nephritis with Exudation). 

t Etiology.—In many cases the disease) follows the acute nephritis-of cold, 
scarlet fever, or pregnancy. More frequently than is usually stated the disease 
has an insidious onset and-occurs independently of any acute attack. The 
fgrers may play an important role in certain of these cases. Rosenstein, Bar- 
iRs, and. in this country, I. E. Atkinson and Thayer have laid special stress 
upon amalaria. as a cause. The use of, alcohol is believed to lead to this form of 
nephritis..4 In chronic mppuration, syphilis and tuberculosis the diffuse paren¬ 
chymatous nephritis is not uncommon, and is usually associated with amylojd 
disease. f-Males are rather mare subject to the.affection than females. It i- 
met with most commonly in young adults, and is by no means infrequent in 
children as a sequence of scarlatinal nephritis. 

Morbid Anatomy.—Several varieties of this form have been recognized. 
The large white kidney of Wilks, in which the organ is enlarged, the capsule 
is thin, and the surface white with the stellate veins injected is not very com¬ 
mon in America. £-~fki seat ion the cortex is-swollen and yellowish-white inoolor, 
and often presents opaque areas. ^The pyramids may be deeply congested. On 
.-microseopieal examination it is seen that the epithelium i& granular and fgjtv. 
and the tubules of the cortex are distended, and contain tube-casts. Hyaline 
changes are also present in the epithelial cells. The glomeruli are large, the 
capsules thickened, the capillaries show hyaline changes, and the epithelium 
of the tuft and of the capsule is extensively altered. The interstitial tissue i- 
everywhere increased, though not to an extreme degree. I have had in my 
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wards but 30 such cases with autopsy. Tito average weight of both kidneys was 
420 grammes, the heaviest 580 grammes. 

The second variety of this form results from the gradual increase in the 
connective tissue and the subsequent shrinkage, forming what is called the 
!_smalLwhite kidney or tjie pale granular kidney. It is doubtful whether this 
" is always preceded by the large white kidnev. Some observers Jiold that it may 
be a primary independent form. The capsule is thickened and tin* surface is 
mngfi and granular. On section tho resistance is greatly increased, the cortex 
is reduced and presents numerous opaque white or whitish-yellow foci, con¬ 
sisting of accumulations of fatty epithelium in the convoluted tubules. 'Phis 
combination of contracted kidney with the areas of marked fatly degeneration 
has given the name of small granular fatty kidney to this form. The inter¬ 
stitial changes are marked, many of the glomeruli are destroyed, the degenera¬ 
tion of epithelium in the convoluted tubules is wide-spread, and the arteries 
are greatly thickened. 

Belonging to this chronic tubal nephritis is a variety known as the chronic 
hemorrhagic ncphrilii, in which the organs arc enlarged, yellowish-white in 
color, and in the cortex are many brownish-red areas, due to luomorrliage into 
and about the tubes. In other respects the changes are identical with those in 
thp^arge white kidney. 

Of. changes in the other organs the lAt marked are thickening of tho 
blood-vessels and hypertrophy of the left hart. 

Symptoms.—(Following an acute nephritis, the disease may present, in a 
modified way, the symptoms of that affection. In many eases it sets in 
insidiously, and after ari attack of dyspepsia or a jiermd of failing health and 
loss of strength the patient becomes pale, and pullinuss of (lie eyelids or swblleff 
feet are-noticed in tlie morning. 

The' symptoms arc as follows: The urine is, as a rule, diminished in quan¬ 
tity, averaging 500 cc., often scanty. It has a dirty-yellow, sometimes smoky* 
color, and is turbid from the presence of urates. On standing, a heavy sedi¬ 
ment falls, in which are found numerous tube-casts of various forms and sines, 
hyaline, both large and small, epithelial, granular, and fatly easts. Leuco¬ 
cytes are abundant; red blood-corpuscles are frequently met with, and epi¬ 
thelium from the kidneys and pelves. The albumin is abundant and may be 
from 4 to 6 per cent. It is more abundant in the urine passed during the day. 
Tho specific gravity may bo high in tho early stages—from 1.020 to 1.025, even 
1.04(1—though in the later stages it is lower. 'The urea is always reduced in 
quantity. As the case improves from 5 to 0 litres a day may be voided. 

; Dropsy is a marked and obstinate symptom of this form of Height’s dis¬ 
ease. AThc face is pale and putfy, and in the morning the eyelids are (ede¬ 
matous.- The anasarca is general, and there fnay be involvement of tho serous 
sacs. In these chronic cases associated with large white kidney there is often a 
distinctive appearance in the face; the complexion is pasty, the pallor marked, 
and the eyelids arc oedematous. The dropsy is peculiarly obstinate. Uraunic 
symptoms arc common, though convulsions arc perhaps less frequent than in 
the interstitial nephritis. 

The.teasion of the pulse is usually increased.; the vessels ultimately become 
stiff and the heart hypertrophied, though there ftre instances of this form of 
nephritis in which the heart is not enlajfgcd. The aortic second sonnd is 
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ign ill mi Ini 7 Bfltumbdrangea, though lea&irequent than in the ehronie inter¬ 
stitial nephritis, occur in a considerable number of cases. 

Gastro-intestinal symptoms are common. Vomiting is frequently a dis¬ 
tressing and sqrious symptom, and diarrhoea jnay bo profuse. Ulceration of 
the colon may occur and prove fatal. 

It is sometimes impossible to determine, even by the most careful exami¬ 
nation of the urine or by analysis of the symptoms, whether the condition of 
the kidney is that of the large white or of the small white form. In casesi 
however, which have lasted for several years, with the progressive increase in 
the renal connective tissue and the cardio-vascular changes, the clinical picture 
may approach, in certain respects, that of the contracted kidney. The urine 
is .increased, with low specific gravity. It is often turbid, may contain trace* 
of blood, the tube-casts are numerous and of every variety of form and size, 
and the albumin is abundant. Dropsy is usually present, though not so 
extensive as in the early stages. 

Prognosis.—The prognosis is extremely grave. In a case which has per¬ 
sisted for more than a year recovery rarely takes place. Death is caused either 
by greatjeffusion with oedema of the lungs,iby unemia, or by'secondary inflam¬ 
mation of the serous membranes. Occasionally in children, even when the 
lisease has persisted for two years, the symptoms disappear and recovery takes 
dace. 

Treatment.—Essentially the same treatment should be carried out as in 
acute Bright’s disease. Milk or butter-milk should constitute for a time the 
chief article of food. Later more food may be allowed, oysters, fresh vege¬ 
tables, and fruit. The dropsy should be treated by the hot baths, and a salt- 
free diet. Iron preparations should be given when there is marked antemia. 
It is to be remembered that the pallor of the face may not be a good index of 
the blood condition. The acetate of potash, digitalis, and diuretin are useful 
in increasing the flow of urine. Basham’s mixture given in plenty of water 
will be found beneficial. 

2. Chronic Interstitial Nephritis 

(Contracted Kidney; Granular Kidney; Cirrhosis of the Kidney; Gouty Kid¬ 
ney; Renal Sclerosis). 

Sclerosis of the kidney is met with (g) as a sequence of the large-white 
kidney, forming the so-called pale granular or secondary contracted kidnev: 
(5) as an indepen dent primary affection; (c) as a sequence of arterio-sclcrosi*. 

Etiology.-^The primary form is chronic from the outset, and is a_slou. 
cr e epin g degeneration of the kidney substance—in many respects only an 
anticipation of the gradual changes which take place in the organ in extreme 
old age. In many cases no satisfactory cause can be assigned. In others there 
We hereditary influences, as in the remarkable family studied by Dickinson, 
in which a pronounced tendency to chronic Bright’s disease occurred in four 
generations, i Families in which the arteries tend to degenerate early are mom 
prone to interstitial nephritis, fc Syphilis is held by some to be a cause, ami 
possibly in Some cases the mercurial treatment ^Sloohol probably plays an 
important part, particularly in conjunction with other factors. Among the 
better classes in America chronic BrigTit’s disease is very common, and is, 1 
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believe, caused more frequently by£ overeating than by excesses in alcohol. 
Some believe excessive use of meat is injurious, since it increases the mate¬ 
rials out of which uric acid is formal, liy many a functional disorder of the 
liver, leading to lithaimia, is regarded as the most efficient factor. It is quite 
possible that in persons who habitually eat and drink too much the work 
thrown upon this organ is excessive, and the elaboration of certain materials 
is so defective that in their excretion from the general circulation they irritate 
the kidneys. Actual, gout, which in England is a common ciiiim' of inter¬ 
stitial nephritis, is not an important factor here. Lead, as is well known, may 
produce renal sclerosis. For a full discussion on the etiology and varieties of 
renal cirrhosis the student is referred to the work of S. West. 

Artcrio-sclarutic Form .—Bv far the most common form in America is 
secondary to arterio-sclerosis. Tlw-kulneys are not. much, if at all, coni racial, 
very hard, red, and show patches of cortical atropln. Jl is seen in men uyer 
f orty who have worked hard, eaten freely, and taken alcohol to excess. They 
are conspicuous victims of the ‘‘ strenuous life.” the incessant tension of which 
is felt first in the arteries. After forty in men of this class nothing is more 
salutary than to experience the shock brought by the knowledge of the pres¬ 
ence of albumin and tube-casts in the urine. The associated cardio-vascular 
changes are of varying degrees of intensity, and upon them, not upon the renal 
condition, does the outlook depend. 

Morbid Anatomy.—-The contracted kidneys are small, and together may 
1 weigh no more than an ounce and a half. Of IT I cases of chronic interstitial 
nephritis (white kidney) from my wards, with autopsy, in 75) cases the com¬ 
bined weight of kidneys xvas oxer 300 grammes; in 57 cases, 300-300 
grammes; 30 cases, 150-200 grammes; and below 150 grammes, 8 cases. Of 
the arteno-selerotic form til per cent weighed over 300 grammes and but (> 
per cent below 200 grammes. Unilateral nephritis is excessively rare, not 
occurring once in the series, a striking contrast to Edebohl’s figures, 9 of 72 
cases in which the operation of stripping the capsule was performed. The 
c apsule is. thick and adherent; the surface of the organ irregular and cov¬ 
ered xvith small nodules, which have given to it the name of granular kidney. 
In stripping olf the capsule, portions of the kidney substance are removal. 
Small cysts are frequently seen on the surface. The color is usually reddish, 
often a very dark red. On section the substance is tough and resists cutting; 
the cortex is thin and may measure no more than a couple of millimetres. 
The pyramids are less wastal. The small arteries are greatly thickened and 
stand out prominently. The fat about the pelvis is greatly increased. Bright’s 
original description is as follows; 

The kidney is quite rough and scabrous to the touch externally, 
and is seen to rise in numerous projections not much exceeding a large pin’s 
head, yellow, red, and purplish. The form of the kidney n often inclined to 
lie lobulated, the feel is hard, and on making an incision the texture is found 
approaching to semi-cartilaginous firmness, giving great resistance to the 
knife. The tubular portions arc observal to lie drawn near to the surface of 
the organ, with less interstitial deposit than in the last variety ... the 
.kidney ... (is usually) ... of a purplish gray tinge.” 

Microscopically there i8 seen a marked increase in the connective tissue and 
degeneration and atrophy of the secreting structures, glomerular and tubal, 
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the former predominating and giving the main characters to the lesion. The 
following are the most important changes: 

( 4 ) 4ft_inc][e^ m thfi JJ)i:oiM elements,, widely distributed throughout the 
.organ , but more advanced in the. cortex, particularly in the tissue between the 
medullary rays. In the pyramids the distribution of new growth is less patchy 
and msiediffus?. In the early stages of the process there is a small-celled infil¬ 
tration between the tubes and around the glomeruli, and finally this becomes 
fibrillated and is seen encircling the tubules and Bowman’s capsules, around 
the latter often forming concentric layers. 

(]l) T ha ehangaa in the glomeruli are striking, and in advanced cases a 
very considerable-.number of them have undergone complete atrophy and are 
represented a& densely encapsulated hyaline structure!?. The atrophy is partly 
due to changes in the capillary walls and multiplication of cells between the 
loops, partly to extensive hyaline degeneration, and in part, no doubt, to the 
alterations in the afferent vessels. The normal glomeruli usually show some 
thickening of the capsule and increase-in the cells of the tufts. 

(c) .The.-tubules show changes in the epithelium, which vary a good deal 
in different localities. Whore -the connective-tissue growth is most advanced 
they, are greatly, atrophied and the epithelium may be represented by small 
onbiaal. cells. In other instances the epithelium has entirely disappeared. 
On the other hand, in the regions represented by the projecting granules the 
tubules are usually dilated, and the epithelium shows hyaline, fatty, and granu¬ 
lar changes. Very many of them contain dark masses of epithelial debris and 
tube-easts. In the interstitial tissue and in the tubules there may be pigment¬ 
ary changes due to hsemorrhage. The dilatation of the tubules may reach an 
“extreme grade, forming definite cysts. 

(jl) The arteries show an advanced sclerosis. The intima is greatly thick¬ 
ened and thero are changes in the adventitia and in the media, consisting m 
increase in the thickness due to proliferation of the connective tissue, in the 
latter coat at the expense of the muscular elements. 

The view most generally entertained at present is that the essential lesion 
is in the secreting tissues of the tubules and the glomeruli, and that the 
connective-tissue overgrowth is secondary to this. Greenfield holds that the 
.-primary change is in most instances in the glomeruli, to which both the degen- 
! eraElon'In the epithelium of the convoluted tubules and the increase in the 
intertubular connective tissue are secondary. 

Associated with contracted kidney are general arterio-sclerosis and hyper¬ 
trophy of the heart. The changes in the arteries have already been described 
in the section on arterio-sclerosis. TheJjypertrophy of the heart is QQgstant, 
and .the enlargement may roach an extreme grade. Variations depend, no 
doubt, in part upon the extent of the diffuse arterial degeneration, but there 
are instances in which the term cqr bovinum may be applied to the enlarged 
organ. In suoh cases the hypertrophy is not confined to the left ventricle, but 
involves the entire heart. The explanation of this has been much discussed. 
It was at first held to be due to the increased work thrown upon the organ 
in driving the impure blood through the capillary system. Basing his opinion 
upon the supposed muscular increase in the smaller arteries, Johnson regarded 
it as an effort to overcome a sort of stop-cock action of these vessels, which, 
under the Influence of the irritating ingredient in the blood, contracted and 
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increased greatly the peripheral resistance. Trauhe. believed that the oblitera¬ 
tion of a large number of capillary territories in the kidney materially raised 
the arterial pressure, and in this way led to the hypertrophy of the heart; an 
additional factor, he thought, was the diminished excretion of water, which 
also heightened the pressure within the blood-vessels. 

With our present knowledge the most satisfactory explanation is that given 
by Cqfcfflheim, which is thus clearly and succinctly put by Fngge 1 [e gives 
reasons for thinking that the activity of the circulation through the kidneys 
at any moment—in other words, the state of the smaller renal arteries ns 
regards contraction or dilatation—depends not (as in the case of (lie tissues 
generally) upon the need of those organs for blood, hut solely upon the amount 
of material for the urinary secretion that the circulatory lluid happens then 
to contain. This suggestion has hearings . . . upon the development of 
hypertrophy in one kidney when the other has been entirely destroyed. But. 
another consequence deducible from it is that when parts of both kidneys have 
undergone atrophy, the blood-flow to the parts that remain must, <uteris pari- 
lus, be as great as it would have been to the whole of the organs if they had 
been intact. But in order that such a quantity of blood should pass through the 
restricted capillary area now open to it, an excessive pressure must obviously' 
be necessary. This can be brought to bear only by the exertion ol more than 
the normal degree of force on the part of the left ventricle, combined with 
the maintenance of a corresponding resistance in all other districts of the 
arterial system. And so one can account at once for the high arterial pressure 
and for the cardio-vascular changes that are secondary to it.’’ \\. 1’. Herring- 
ham in a recent study of the subject concludes that the cardiac hypertrophy 
depends upon degeneration and rigidity of the aorta and large arteries, changes 
which incapacitate them from acting as an elastic reservoir and transfer their 
functions to the smaller vessels, which naturally otrer much more resistance 
and give the heart more work to do. 

Symptoms.—Perhaps a majority of the cases are latent, and are not recog¬ 
nized until the occurrence of one of the serious or fatal complications, boon 
an advanced grade of contracted kidney may be compatible with great mental 
and bodily activity. There may have been no symptoms whatever to suggest 
to the patient the existence of a serious malady. - In other cases the general 
health is disturbed. The patient complains of lassitude, is sleepless, has 
to get up at night to micturate; the digestion is disordered, the tongue is 
furred; there are complaints of headache, failing vision, and breathlessness 
on exertion. 

So complex and varied is the clinical picture of chronic Bright s disease 
that it will be best to consider the symptoms under the various systems. 

UiHimtv System.— In’the small contracted kidney polynm is common. 
Frequently the patient has to get up two or three times during the night to 
empty the bladder, and there is increased thirst. It is for these symptoms 
occasionally that relief is sought. And yet in many cases with very small 
kidneys this feature has not been present. A careful study of the cases from 
my wards, of the urine and the anatomical condition, showed that almost 
wo parallelism could be made between the weight of the kidney, its appear¬ 
ance, and the urine it secreted before death. Of the 174 cases with autopsy, in 
almost a third the renal changes were so slight that the nephritis was not men- 
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tioned as a part of the clinical diagnosis (Emerson). The color is a light 
yellow, and the specific gravity ranges from 1.005 to 1.012.,.$ Seiflisient low 
s pecific gravity is one of the most co nstan t and important features of the 
aiseageTi Traces of albumin are found, but may be absent at times, particularly 
in the early morning urine. It is often simply a slight cloudiness, and may he 
apparent only with the more delicate tests. 1 The sediment i&.scanty, and in it 
a few hyaline or granular casts are found. The quantity of the solid con¬ 
stituents of the urine is, as a rule, diminished, though in some instances the 
urea may be excreted in full amount. In attacks of dyspepsia or bronchitis, or 
in the later stages when the heart fails, the quantity of albumin may be greatly 
increased and the urine diminished. Occasionally blood occurs in the urine, 
and there may even be luematuria (S. West). Slight leakage, represented 
bx the constant presence of a few red cells, may bo present early in the disease 
and persist for years. 1 In the arteriosclerotic form the quantity of urine it 
normal, or reduced rather than increased; the specific gravity is normal oi 
high, the color of the urine is good, and there are hyaline and finely granul.u 
casts. The amount of albumin varies greatly with the food and exercise, ape 
is usually much in excess of that seen with the contracted kidneys, and doe 
not show so often the albumin-free intervals of that form, also it is mon 
common to find albumin, no casts, while in the contracted kidney casts, w 
albumin, should one be absent. 

Cieculatohy System.— The pulse is hard, the tension increased, and tin 
vessel wall, as a rule, thickened. As already mentioned, a distinction mu,» 
be made between increased tension and thickening of the arterial wall. Tb 
tension may be plus in a normal vessel, but in chronic Bright’s disease it i 
more common to have increased tension in a stiff artery. 

I A pulse of increased tension has the following characters.; It is hard an< 
i incompressible, requiring a good deal of force to overcome it; it is pcrsisteii! 

’ and in the intervals between the beats the vessel feels full and can ’be rolle 
beneath the finger. These characters may be present in a vessel the walls u 
which are little, if at all, increased in thickness. To estimate tho latter tli 
pulse wave should be obliterated in the radial, and the vessel wall felt bcymi 
it. In a perfectly normal vessel the arterial coats, under these circumstance 
can not be differentiated from the surrounding tissue; whereas, if thickenn 
the vessel can be rolled beneath the finger. Persistent high blood prcsniu 
is one of the earliest and most important symptoms of interstitial nephriti 
During the disease the pressure may rise to 250 mm. or even 300 mm., but tli 
is very rare. With dropsy and cardiac dilatation the pressure may fall, In 
not necessarily. The cardiac features are equally important, though oftc 
less obvious. Hypertrophy of the left ventricle occurs to overcome the re.-i- 
ance offered in the arteries. The enlargement of the heart ultimately beconu 
more general. The apex is displaced downward and to the left; the impel 
is forcible and may be heaving. In elderly persons with emphysema, the ill 
placement of the apex may not be evident. The first sound at the apex may 1 
dupiUeted; more commonly the second sound at the aortic cartilage is acc 
tuated, a very characteristic sign of increased tension. The sound in extras 
cases may have a bell-like- quality. In many cases a systolic murmur dexelo 
at the apex, probably as a result of relative insufficiency. It may be loud .u 
transmitted to the axilla. Finally the hypertrophy fails, the heart beeom 
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dilated, gallop-rhythm is present, and the general condition is that of a chronic 
heart-lesion. 

Kemueaioby System.— /Sudden oedema of the glottis may occur. 2 Kffu- 
into- the pleurae or sudden oedema of the lungs may prove fatal. Aciito 
p leuri sy and pneumonia are not uncommon. Bronchitis is a frequent accom¬ 
paniment, particularly in the winter. Sudden attacks of'oppressed breathing, 
particularly at night, are not infrequent. This is often a uraunic symptom, 
but is sometimes cardiac. The patient may sit up in lied and gasp for breath, 
as in true asthma. Chcync-Stokes breathing may be present, most commonly 
toward the close, but the patient may be walking about and even attending to 
his occupation. 

Dioesxiye System. —Dyspepsia and loss of appetitie are common. Severe 
and uncontrollable vomiting may bo the lirst symptom. This is usually re¬ 
garded as a manifestation of umania, but it may occur without any other 
indications, and I have known it to prove fatal without any suspicion that 
chronic Bright’s disease was present. Severe and even fatal diarrluca may 
develop. The tongue may be coated and the breath heavy and urinous. 

\ r envoi is System. —Various cerebral manifestations have already been 
mentioned under uric mi a. Headache, sometimes of the migraine type, may 
lie an early and persistent feature of chronic Bright’s disease. Cerebral 
apoplexy is closely related to interstitial nephritis. The luemorrlmge may 
take place into the meninges or the cerebrum. It is usually associated with 
marked changes in the vessels. Neuralgias, in various regions, are not un¬ 
common. 

Spviytat. Senses. —Troubles in vision may he the lirst symptom of the 
disease. It is remarkable in how many eases of interstitial nephritis the eon- • 
dd ion is diagnosed first by the ophthalmic surgeon. The ilame-slmpcd retinal'' 
biemorrhages arc the most common. Less frequent is dilluae retinitis or 
papillitis. Sudden . blindness may supervene without retinal changes— 
unemiftjunaurosis. Diplopia is a rare event. Recurring conjunctival and 
palpebral haemorrhages are fairly common. Auditory troubles are by no 
means infrequent in chronic Bright’s disease. Ringing in the oars, with 
dizziness, is not uncommon. Various forms of deafness may oecur. Epis- 
taxis is not infrequent, either alone, or of a severe type in association with 
purpura. 

Skin. —(Edema is not common in interstitial nephritis. .Slight pulliness 
of the ankles may be present, but m a majority of the cases dropsy does not 
supervene. When extensive, it is almost always the result of gradual failure 
of the .hypertrophied heart. The sk*n is often dry and pale, and sweutb are not 
common. In some instances the sweat may deposit a white frost of urea on 
the surface of the skin. Ecze ma is a common accompaniment of chronic inter¬ 
stitial nephritis. Tingling of the fingers or numbness und pallor—the dead 
fingers—are not, as some suppose, in any way peculiar to Bright’s disease. 
Intolerable itching of the skin may be present, and cramps in the muscles are 
by no means rare. 

Haemorrhages are not infrequent; epistaxis may prove serious and exten¬ 
sive; purpura may occur. Broncho-pulmonary hmmorrhages are said, by some 
French writers, to be common, but no instance of it has come under my obser¬ 
vation. A(vjj |Bg ia. rare except in association with cirrhosis of the liver. 
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Diagnosis.—The autopsy olten discloses the true nature of the disease, 
one of the many intercurrent affections of which may have proved fatal. The 
ea riy s t a go s-of interstitial nephritis are not recognisable. In a patient with 
'irjpTPfiHAfl ppljifl tension (particularly if the vessel wall is sclerotic), with tlm 
apex beat of the heart didoeatod to the left, the second aortic ^paund ringing 
and. acggituatcd, the_urine abundant and of low specific gravity, with a trace 
of albumin and an occasional hyaline or granular cast, the diagnosis of inter¬ 
stitial nephritis may be safely made. Of all the indications, that offered by the 
puTse’Is the most important. Persistent high tension with thickening of the 
arterial wall in a man under fifty means that serious mischief has already 
taken place, that cardio-vascular changes are certainly, and renal most prob¬ 
ably, present. It is important in the diagnosis of this condition not to re»t 
content with a single examination of the urine. Both the evening and the 
morning secretion should bo studied. The sediment should be collected in 
a conical glass, and in looking for tube-casts a large surface should be examined 
with a tolerably low power and little light. The arterio-sclerotic kidney may 
.exist for a long time without the occurrence of albumin, or the albumin may 
be in very small quantities. Toward the end it is impossible to differentiate 
the primary interstitial nephritis from an arterio-sclerotic kidney, nor clini¬ 
cally is it of any special value so to do. In middle-aged men, with very high 
tension, great thickening of the superficial arteries, and marked hypertrophy 
of the heart, the renal are more likely to be secondary to the arterial change-. 

Prognosis.—Chronic Bright’s disease is an incurable affection, and the 
anatomical conditions on which it depends are quite as much beyond the reach 
of medicines as wrinkled skin or gray hair. Interstitial nephritis, however, 
is compatible with the enjoyment of life for many years, and it is now uni¬ 
versally recognized that increased tension, thickening of the arterial walls, and 
polyuria with a small quantity of albumm, neither doom a man to death 
within a short time nor necessarily interfere with the pursuits of an actno 
life so long as proper care be taken. I know patients who have had high 
tension and a little albumin in the urine with hyaline casts for ten, twelve, 
and, in one instance, fifteen years. Serious indications are the occurrence 
of uraanic symptoms, dilatation of the heart, the onset of serous effusions, the 
onset of Cheyne-Stokes breathing, persistent vomiting, and diarrhoea. 

Treatment.—Patients without local indications or in whom the con¬ 
dition has been accidentally discovered should so regulate their lives as to 
throw the least possible strain upon heart, arteries, and kidneys.' A-quiet life 
without mental worry, with gentle but not excessive exercise, and residence in 
an equable climate, should bo recommended. In addition they should be told 
to keep the bowels regular, the skin active by a daily tepid bath with friction 
and the urinary secretion free by drinking daily a definite amount of eithei 
distilled water or some pleasant mineral water. Alcohol should be stricth 
prohibited. Tea and coffee are allowable. 

The diet should be light and nourishing, and the patient should be warm* 
not to eat excessively, and not to take meat more than once a day. Care it 
food and drink is probably the most important element in the treatment o 
these early cases. 

A patient in good circumstances may be urged to go away during tb 
winter months, or, if necessary, to move altogether to a warm equable climat' 
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like that of Southern California. There is no doubt of the value in these 
cases of removal, from the changeable, irregular weather which prevails in the 
temperate regions from November until April. 

At this period medicines are not required unless for certain special symp¬ 
toms. Patients derive much benefit from an annual visit to certain minernl 
springs, such as Poland, Bedford, Saratoga, in this country, and Vichy and 
others in Europe. Mineral waters have no curative influence upon chronic 
Bright’s disease; they simply help the interstitial circulation and keep the 
drains flushed. In this early stage, when the patient’s condition is good, the 
tension not high, and the quantity of albumin small, medicines arc not indi¬ 
cated, since no remedies are known to have the slightest influence upon the 
progress of the disease. Sooner or later symptoms arise which demand treat¬ 
ment. Of these the following are the most important: 

(а) Greatly Increased Arterial Tension. —It, is to be rememliered that a 
certain increase of tension is not only necessary but unavoidable in chronic 
Bright’s disease, and probably the most serious danger is too great lowering 
of the blood tension. The happy medium must be sought between such height¬ 
ened tension as throws a serious strain upon the heart and risks rupture of 
the vessels and the low tension which, under these circumstances, is specially 
liable to be associated with serous effusions. In cases with persistent high 
tension the diet should be light, an occasional saline purge should Ik* given, 
and sweating promoted by means of hot air <?r the hot bath. If these meas¬ 
ures do not suffice, nitroglycerin may be tried, beginning with 1 minim of the 
1-per-cent solution three times a day, and gradually increasing the dose if 
necessary. Patients vary so much in suseeptibilty to this drug that in each 
case it must be tested, the limit of dosage being that at which the patient 
experiences the physiological effect. As much as 10 minims of the 1-pdt- 
cent solution may be given three times a dav. In many cases I have given it 
in much larger doses for weeks at a time. I have never seen any ill effects 
from it. If-the dose is excessive the patients complain at once of flushing or 
headache. Its use may be kept up for six or seven weeks, then stopped for a 
week and resumed. Its value is seen not only in the reduction of the tension, 
hut also in the striking manner in which it relieves the headache, dizziness, 
and dyspnoea. The sodium nitrite may be given in doses of grs. iii-v three 
times a day. 

(б) More or less ^sutamia is present in advanced cases, and is best met 
by the use of Jfwi* Weir Mitchell, who has had a unique experience in certain 
forms of chronic Bright’s disease, gives the tincture of the pcrehloridc of iron 
m large doses—from half a drachm to a drachm three times a day. Ho 
thinks that it not only benefits the anaemia, but that it also is an important 
means of reducing the arterial tension. 

(c) Many patients with Bright’s disease present themselves for treat¬ 
ment with signs of, catdiac dilatation; there is a gallop rhythm or the heart- 
bounds have a foetal character, the breath is short, the wise scanty and highly 
& lbuminous, and there are signs of local dropsy. In these cases the treatment 
must be directed to the heart. A morning dose of salts or calomel may be 
given, and digitalis in 10-minim doses, three or four times a day. Strychnia 
ma . v be used with benefit in this condition. In some instances other cardiac 
bmies may be necessary, but as a rule the digitalis acts promptly and well. 



702 


DISEASES OF THE KIDNEYS. 


(d) Uramie Symptoms .—Even before marked manifestations are present 
there may be extreme restlessness, mental wandering, a heavy, foul breath, 
and a coated tongue. Headache is not often complained of, though intense 
frontal headache may be an early symptom of uraemia. In this condition, 
too, the patient may complain of palpitation, feelings of numbness, nml 
sometimes nocturnal cramps. For these symptoms the saline purgatives should 
be ordered, and hot baths, so as to induce copious sweating. Grandin states 
that irrigation of the bowel with water at a temperature from 120° to 1 Hr 
is most useful. Nitroglycerin also may be freely used to reduce the tension. 
For the uraemic convulsions, if severe, inhalations of chloroform may be 
used. If the patient is robust and full-blooded, from 12 to 20 ounces of blood 
should be removed. The patient should be freely sweated, and if the convul¬ 
sions tend to recur chloral may be given, either by the mouth or per rectum, 
or, better still, morphia. Uraemic coma must be treated by active purgation, 
and sweating should be promoted by the use of pilocarpine or the hot bath 
For the restlessness and delirium morphia is indispensable. Since its recom¬ 
mendation in uraemic states some years ago, by Stephen Mackenzie, 1 have 
used this remedy extensively and can speak of its great value in these canv. 
I have never seen ill effects or any tendency to coma follow. It is of special 
value in the dyspnoea and Cheyne-Stokes breathing of advanced arterioscle¬ 
rosis with chronic uneraia. 

Sdkgical Treatment,— Edebohls has introduced the operation of deoap- 
sulization of the kidneys in Bright’s disease in order to establish new vascular 
connections, and so influence the nutrition and work of the organs. In hi' 
work (Surgical Treatment of Bright’s Disease, 1004) records are given of 42 
cases; 7 died within two weeks, 22 died at periods more or less remote, 3 disip- 
peared from observation, and 40 were known to be living—one eleven years ami 
eight months after the operation. As Edebohls says, the difficult thing fa 
determine is the existence of chronic Bright’s disease before operation. \<> 
case should be regarded as such on the urine examination alone. The-eardin- 
vascular condition should be studied and the retime. There is probable a 
small group of suitable cases—the subacute and chronic forms which bil¬ 
low the acute infections—in which the outlook is hopeless from medical treat¬ 
ment. 


VIII. AMYLOID DISEASE. 

Amyloid (lardaceous or waxy) degeneration of the kidneys is simply t* 
event in the process of chronic Bright’s disease, mo^ commonly in the chronit 
^nare nchy matflua nephritis following fevers, or of cachectic states. It ha- n ' 
claim to be regarded as one of the varieties of Bright’s disease? The affci-nnr 
of the kidneys is generally a part of a wide-spread amyloid degeneration <« air 
ring in prolonged suppuration, as in disease of-the-bone, in syphilis, tubcivii 
lasts, and occasionally leukaunia, lead poisoning, and gout. It yari.es curi"ii-l' 
in frequency in different localities. 

Anatomically the amyloid kidney is large and pale, the surface smooth 
and the yen® stellat® well marked. On section the cortex is large and nw 
show a peculiar glistening, infiltrated appearance, and the glomeruli arc u>r. 
distinct. The, pyramids, in striking contrast to the cortex, are of a*deq w 
color. A section soaked in dilute tincture of iodine shows spots of a walno 
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or mahogany brown color. The Malpighian tufts and the straight vessels may 
be most affected. In lardaccous disease of the kidneys the organs are not 
always enlarged. They may he normal in mho or small, pale, ami granular. 
The amyloid change is first seen in the Malpighian tufts-, and then involves 
the afferent and efferent vessels and the straight vessels. II mav he eon lined 
entirely to.them. In later stages of the disease the tubules are affected, clnelly 
the membrane, rarely, if ever, the cells themselves. 4«-*4dit.ioii. the kidnevs 
always show signs of diffuse nephritis. The Bowman's capsules are thick¬ 
ened-,'“there may be glomemlitis, and the tubal epithelium is swollen, granular, 
and fatty. 

Symptoms.—The jenal features alone mav not indicate the presence of 
Avis degeneration. Usually the associated condition gives a hint of the nature 
of the process. Th e ur ine, as a rule, shows important changes; the quantity 
is increased, and it is pale, clear, and of low specific gravity. The allnimjn is 
usually abundant, but it may ho scanty, and in rare instances ab-eiil. Pos¬ 
sibly the variations in the situation of the amyloid changes may account for 
this, since albumin is less likelv to he present when the change is lonlined to 
the vasa recta. In addition to ordmarv albumin globulin may Ik 1 pre-eiil. 
The tube-casts are variable, usually hyaline, often fully or finely granular. 
Occasionally the amyloid reaction can be detected in the hyaline cast' Dropsy 
is present in many instances, particularly when there is much anieiiiia 
or profound cachexia. It is not, however, an invariable svmplom, and 
there are eases in which it does not develop. Diiurhu'a is n common suconi- 
paniment. 

Increased arterial tension and card me hypertrophy are not usually pres¬ 
ent, except in those eases in which amyloid degeneration occurs in the sec- > 
ondary contracted kidney; under which circumstances there may he urieini.i 
and retinal changes, which, as a rule, are not met vvilh in other forms. 

Diagnosis.— By the/condition or the urine alone it is not possible to rec¬ 
ognize amyloid changes in the kidney. Usually, however, there is no diffi¬ 
culty, since the,;Bright's disease comes on in association with syphilis, pro¬ 
longed suppuration, disease of the hone, or tuberculosis, and there evidence 
, of enlargement of the liver and spleen. A suspicions oireiimstanee is the 
existence of polyuria with a large amount of albumin in the urine mid few 
easts, or when, in these constitutional affections, a large quantity of clear, 
pale urine is passed, even without the presence of albumin. 

The prognosis depends rather on the condition with which the nephritis is 
( associated. As a rule it is grave. 


IX. PYELITIS. 

(Consecutive Nephritis; Pyelonephritis; Pyonephrosis.) 

Definition.— Inflammation of the pelvis of the kidney and the conditions 
which result from it. 

Etiology.— Pyelitis in almost all cases is induced by bacterial invasion 
and multiplication, rarely by the-irritation of vanou- subs tame- mu i as nr 
: Untine, cubebs, or sugar '(diabetes). Normally the kidney can elimmate with¬ 
out han£ to itself, apparently, various bacteria carried to it l>.v the blood-cur¬ 
rent from the intestinal tract or some focus of infection; and it probably 



704 


DISEASES OF THE KIDNEYS. 


' becomes infeodfr only whera.ita. resistance » lowered, as a result of some gen¬ 
eral cause, asjuUEffis, njalau.tji.tion, or miercurrenLdiaeaae, or of some local 
cause, as nephritis, displacement, congestion due to pressure of neoplasms upon 
thq_ureter, twisted ureter (Dietl’s crisis), or of operation, or where the num¬ 
ber or virulence of the micro-organisms is increased. These same factors prob¬ 
ably play an important role also in tbe other common causes of pyelitisSpscend- 
ing infection from an infected bladder (cystitis), and (tuberculous infection. 
Other causes described are variouj fevers,ecanper^^hyslatidB, thefoya of,certain 
parasites, ,cold, and bv erexert ion. Calculus seems not to be a common cause. 
It is a not uncommon complicationjfof pregnancy (French, Goulstonian Lec¬ 
tures, 1908). In T. R. Brown’s series of 20 cases, the colon-bacillus was 
obtained 7 times, the tubercle, bacillus 6, the proteua bacillus 4, a white 
staphylococcus twice, while in 1 case cultures were negative. 

Horbid Anatomy.—I n the early stages of pyelitis the mueous .membrane 
is tujftid, somewhat swollen, and may show ecjjhyjjjoses or a grayish pseudo¬ 
membrane. The urine in the pelvis is cloudy, and, on examination, numbers 
ofepitljgUaJ cells are seen. 

In the calculous pyelitis there may be only slight turbidity of the mem¬ 
brane, which has been called by some catarrhal pyelitis. More commonly the 
muepsa-is roughened, grayish in color, and thick. Under these circumstances 
there is almost always more or less dilatation of the calyces and flattening of 
the papillae. Following this condition there may be (a) extension of the sup¬ 
purative process to the kidney itself, forming a pyelonephritis; (6) a-grodu.il 
dilatation of the calyccp with atrophy of the kidney substance, and finally the 
production of the condition of pyonephrosis, in which the entire organ is rep¬ 
resented by a sac of pus with or without a thin shell of renal tissue. (i)'Aftw 
the kidney structure has been destroyed by suppuration, if the obstruction at 
the orifice of the pelvis persists, the fluid portions may be absorbed and tlu 
pus become inspissated, so that the organ is represented by a series of saccul 
containing grayish, putty-like masses, which may become impregnated wit) 
lime salts. 

. Tuberculous pyelitis, as already described, usually starts upon the apice 
of the pyramids, and may at first be limited in extent. Ultimately the condi 
tion produced may be similar to that of calculous pyelitis. Pyonephrosis i 
quite as frequent a sequence, while the final transformation of the pus int 
a putty-like material impregnated with salts, forming the so-called gcrofulou 
kidney, is even commoner. 

The pyelitis consecutive to cystitis is generally bilateral, and the kidnej 
are sometimes involved, forming the so-called s urpical Sid neys — n fu fo °"pp 11T < 
tive nephritis. There are lines of suppuration extending along the pyramid 
or small abscesses in the cortex, often just beneath the capsule; or there nw 
be wedge-shaped abscesses. The .pus organisms either pass up the tubules o 
as Steven has shown, through the lymphatics. 

Symptoms.— ^The forms associated with the fevers rarely cause any sym 
toms, even when the process is extensive. 2 In mild grades there is pain in •' 
back or there may be tenderness on deep pressure on the affected side. T! 
urine, turbid and containing pus cells, some mucus, and occasional red bloc 
cells, is acid or alkaline, depending on the infecting microbe; usually the alb 
minuria is of higher grade comparati vely than the pyuria. 
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* 1 Before the condition of pyuria is establish™ mere may oe attacks of pain 
on the affected side (not reaching the severe agony of renal colic), rigors, high 
fever, and sweats. Under these circumstances the urine, which may have been 
clear, becomes turbid or smoky from the presence of blood, and may contain 
large numbers of mucus cells and transitional epithelium. These cases aro 
not common, but I have twice had opportunity of studying sifeh attacks for 
a prolonged period. In one patient the occurrence of the rigor and fever could 
sometimes be predicted from the change in the condition of the urine. Such 
cases occur, I believe, in association with calculi in the pelvis. 

Thejjlatement is not infrequently made that the epithelium in the urine 
i n pyelit is is distinctive and characteristic. This is erroneous, as may bo road- 
ilydemohstrated by comparing scrapings of the mucosa of the renal pelvis and 
of the bladder. In both the epithelium belongs to what is called the transi¬ 
tional variety, and in both regions the same conical, fusiform, and irregular 
cells with long tails are found, and yet. in pyelitis more of these tailed cells 
occur, for in cystitis one must often search long for them. 

When the pyelitis, whether calculous or tuberculous, has become chronic 
and discharges, the symptoms are: 

(1) Pyuria .—The pus is in variable amount, and may be intermittent. 
Thus, as is often the ease when only one kidney is involved, the ureter may bo 
temporarily blocked, and normal urine is passed for a time; then there is a 
sudden outflow of the pent-up pus and the urine becomes purulent. Coin¬ 
cident with this retention, a tumor mass may be felt on the side affected. 
The pus has the ordinary characters, but the transitional epithelium is not so 
abundant at this stage and comes from the bladder or from the pelvis of the 
healthy side. Occasionally in rapidly advancing pyelonephritis, portions of 
the kidney tissue, particularly of the apices of the pyramids, may slough away 
and appear in the urine; or, as in a remarkable specimen shown to me by 
Tyson, solid cheesy moulds of the calyces are passed. Casts from the kidney 
tubules are sometimes present. The reaction of the urine depends entirely 
upon the infecting microbe, whether the condition is unilateral or bilateral, 
and whether the bladder is also infected, when vesical irritability nnd fre¬ 
quent micturition may be present. Polyuria is usually present in the chronic 
cases. 

(2) Intermittent fever associated with rigors is usually present in cases 
of suppurative pyelitis. The chills may recur at regular intervals, and the 
cases are often mistaken for malaria. Owen-Hees called attention to the fre¬ 
quent occurrence of these rigors, which form a characteristic feuture of both 
calculoqp and tuberculous pyelitis. Ultimately the fever assumes a hectic 
t.'pe and the rigors may cease. 

(3) The general condition of the patient often indicates prolonged sup¬ 
puration. There is more or less wasting with anaimia and a progressive fail¬ 
ure of health. Secondary abscesses may develop nnd the clinical picture be¬ 
comes that of pyemia. In some instances, particularly of tuberculous pyelitis, 
the clinical course may resemble that of typhoid fever. There are instances 
°f pyuria recurring, at intervals, for many years without impairment of the 
hodily yjgor. Some of the chronic cases have practically no discomfort. 

(4^Physical examination in chronic pyelitis usually reveals tenderness 
°u the affected side or a definite swelling, which may vary much in size and 
46 
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ultimately attain large dimensions if the kidney becomes enormously distended, 
as in pyonephrosis. 

(5) Occasionally nervous symptoms, which may be associated with dysg- , 
ncea, supervene, or the termination may be by coma, not unlike that of dla-' 
betes. These have been attributed to the absorption of the decomposing -mate-1 
rials in the urine, whence the so-called ammonispmia. A form of paraplegia ■ 
has been described in connection with some cases of abscess of the kidney, 
but whether due to a myelitis or to a peripheral neuritis has not yet been 
determined. 

In suppurative nephritis or surgical kidney following cystitis, the patient 
complains of pain in the back, the fever becomes high, irregular, and asso¬ 
ciated with chills, and in acute cases a typhoid state may precede the fatal 
event. 

Diagnosis. —Between the tuberculous and the calculous forms of pyelitis 
’t may be difficult or impossible to distinguish, except by the detection of 
;ubercle bacilli in the pus. The examination for bacilli should be made sys¬ 
tematically, and in suspicious eases intraperitoneal injections of guinea-pigs 
should also be made. Prom jperinephric abscess pyonephrosis is distinguished 
by the more definite character of the tumor, Ahe absence of (edematous swell¬ 
ing in the lumbar region, and, most important of all, fcjie history .of the ease. 
The urine, too, in perinephric abscess may be free from pus. There are cases, 
however, in which it is difficult indeed to make a satisfactory diagnosis. A 
patietft, whom 1 saw with Fussell, had had cystitis through her pregnancy, 
subsequently pus in the urine for several months, and then a large fluctuating 
abscess developed in the right lumbar region. It did not seem possible, either 
before ot during the operation, to determine whether the case was a simple 
pyonephrosis or whether there had been a perinephric abscess caused by the 
pyelitis. 

Suppurative pyelitis and cystitis are.apt to be confounded, and perineal 
section is not infrequently performed on the supposition of the existence of 
the latter. The two conditions may, of course, coexist and prove puzzling, 
but<thejuatoryilhe higher relative grade of albuminuria in pyelitis (Hosen- 
feld, Goldberg, T. R. Brown! .ithe polvuria. 't he mode qf, dexclppment/ the 
local signs in one lumbar region,-pud the absence of pain in the bladder, should 
be sufficient to differentiate the affections. In women, by catheterization of 
the ureters, it may be definitely determined whether the pus comes from the 
kidneys or from the bladder. The cystoscope may be used for this purpose. 

Prognosis. —Cases coming on during the fevers usually recover. Tuber¬ 
culosa, pyelitis may terminate favorably by inspissation of the pus and con¬ 
version into a putty-liko substance with deposition of lime salts. Wit h p\ n- 
nephros is the dangers are increased. • P erforation 'm ay occur Intn Gift p^n to- 
tyepm. the patient may be worn out by thejh ectic fever, or^mv loid disease ni.iv 
develop. 

Treatment.-— In mild cases fluids should be taken freely, particularly the 
alkaline mineral waters, to which potassium citrate may be. added. 

The treatment of the calculous form will be considered later. Practical!' 
there are no remedies which have much influence upon the pyuria. Som« 
of the recently described urinary antiseptics, as ure ta o p i a, etc., seem to be nl 
value, especially in the acute cases. Tonics should be given, a nourishing 
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diet, and mijk and butter-milk may be taken freely. When tbe tumor haa 
fSrtned or even before it is perceptible, if the symptoms are serious ami severe, 
tti g lcidn ev gljould be explored, and, if necessary, nephrotomy or nephrectomy 
should be performed. / 


X. HYDRONEPHROSIS. 

• Definition.—Dilatation of the pelvis and ealy\ of the kidney with atrophy 
of its substance, caused by the accumulation of lion-purulent tin id-, die result 
of obstruction. , 

Etiology.- j -The condition may be congenital, lowing to some abnormality 
in t fo p ur eter or urethra. The tumor produced may bo large enough to retard 
labor. Sometimes it is associated with other malformations. Then* is a 
condition of moderate dilatation, apparently congenital, which is not connected 
.^jSth any obstruction in the duets. 

In some instances there has been .'contraction or twisting of the ureter, 
or it has beenjingertad into the kidney at an acute angle or at a high level. 
In adult life the condition may beklue to lodgment of a calculus, or to i eica- 
triciajLjtjrjcture following ulcer. 

There is a remarkable condition of hypertrophy and dilatation of the 
bladder and ureters associated with congenital defect of the abdominal mus¬ 
cles. The bladder may form a large abdominal tumor and the ureters may lie 
as large and visible as coils of the small intestine. 

' New g rowths, such as tubercle or cancer, occasionally induce lndmnephro- 
sis; more commonly, pressure upon the ureter Irom without, particularly^ 
tumoTS of tbe ovaries and uterus. Oecusionallymicatriciul bauds compress the 
ureter. ^Obstruction within the bladder may result from cancer, from hyper¬ 
trophy of the prostate with cystitis, and in the ui'uthra from stricture. It is 
stated that slight grades of hydronephrosis have been found in patients with 
excessive polyuria. 

In whatever way produced, when (he ureter is blocked Ibe secretion accu¬ 
mulates in the pelvis and infundibula. Sometimes acute lullammalion fol¬ 
lows, but more commonly the slow, gradual pressure causes atrophy of the 
papillae with gradual distention and wasting of the organ. In acquired eases 
from pressure, even when dilatation is extreme, there may usually be seen a 
thin layer of renal structure. In the most extreme stages the kidney is repre¬ 
sented by a large cyst, which may perhaps show on its inner surface imperfect 
septa. The fluid is thin and yellowish in color, and contains traces of urinary 
salts, urea, uric acid, and sometimes albumin. The secretion may be turbid 
from admixture with small quantities of pus. 

Total occlusion does not always lead to a hydronephrosis, hut may be fol¬ 
lowed by atrophy of the kidney. It appears that when the obstruction is inter- 
mi ftent or n ut complete the greatest dilatation is apt to follow. The sac may 
be enormous, and cause an abdominal tumor of the largest size. The condition 
has even been mistaken for ascites. Enlargement of the other kidney may 
compensate for the defect. Hypertrophy of the left side of the heart usually 

follows. , ... 

''Symptoms. —when small, it may not lie noticed. The congenital cases 
when bilateral usually prove fatal within a few days; when-umlateral, the 
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tumor may not be noticed for some time. It increases progressively and has 
all the characters of a tumor in the renal region. In adult life many of the 
cases, due to pressure by tumors, as in cancer of the uterus and enlargement 
of the prostate, etc., give rise to no symptoms. 

There are remarkable instances of inf~rnn‘{j{i~nf hvflrnnnpTrrrni i in which 
the tumor suddenly disappears with the discharge of a large quantity of 
clear fluid. The sac gradually refills, and the process may be repeated for 
yearn In these cases the obstruction is unilateral; a cicatricial stricture exists, 
or a valve is present in the ureter, or the ureter enters the upper part of the 
pelvis. Many of the cases are in women and associated with movable kidney. 

The examination of the abdomen shows, in unilateral hydronephrosis, a 
tumor occupying the renal region. When of moderate size it is readily recog¬ 
nized, but wheaJaige it may be confounded with ovarian or other, tumors. 
In yanng children it may be mistalcenTor sarcoma of the kidney or of the 
retroperitoneal glands, the common cause of abdominal tumor in early life. 
Aspiration alone would enable us to differentiate between hydronephrosis and 
tumor. The large hydronephrotic is frequently mistaken for ovarian 
tumor. The latter is, as a rule, more mobile, and rarely fills the deeper por¬ 
tion of the lumbar region so thoroughly. The ascending colon can often be 
detected passing over the renal tumor, and examination per vaginam, particu¬ 
larly under ether, will give important indications as to the condition of the 
ovaries. In doubtful cases the sac should be aspirated. The fluid of the renal 
cyst is clear, or turbid from the presence of cell elements, rarely colloid in'char¬ 
acter; the specific g«mty-»low; alljumin and traces of urea and uric acid are 
t usually,present; and the epithelial elements in it may be similar to those found 
in the pelvis of the kidney. In old sacs, however, the fluid may not be char¬ 
acteristic, since the urinary salts disappear, but in one case of several years’ 
duration oxalates of lime and urea were found. 

Perhaps the greatest difficulty is offered by the condition of hydronephrosis 
iti-n Ty|f)Yf<r>lp Wncy Here, the history of sudden disappearance of the tumor 
with the passage of a large quantity of clear fluid would be a point of great 
importance in the diagnosis. In those rare instances of an enormous sac fill¬ 
ing the entire abdomen, and sometimes mistaken for ascites, the character of 
the fluid might be the only point of difference. The tumor of pyonephro-is 
may be practically the same in physical characteristics. Fever is usually 
present, and pus is often found in the urine. In these cases, when in doubt, 
exploratory puncture should bo made. 

The outlook in hydronephrosis depends much upon the cause. When sin¬ 
gle, the condition may never produce serious trouble, and the intermittent 
cases may persist for years, and finally disappear. Occasionally the cyst rup¬ 
tures into. the peritonamm, more rarely through the diaphragm into the Jung- 
A remarkable case of this kind was under the care of my colleague, Halstol- 
A man, aged twenty-one, had, from his second year, attacks of abdominal pin 
in which a swelling would appear between the hip and costal margin and sub¬ 
side with the passage of a large amount of urine. In January, 1888, the -ic 
discharged through the right lung. Reaccumulations occurred on several 
occasions, and on June 9, 1891, the sac was opened and drained. He remain 
well, though there is still a sinus through which a clear, probably urinous, 
fluid is discharged. 
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The aflfi jn«y discharge spontaneously tlirouga me ureter and the fluid 
never reaecumulate. In bilater al hydronephrosis there is a danger that unemia 
may supervene. There are instances, too, in which blocking of the ureter on 
the" sound'side by calculus has been folio west l>v unemia. And. Justly, the sac 
ma y supp urate,, and the condition change to one of pyonephrosis. 

Treatment. —Cases of intermittent hydronephrosis which do not cause 
serious symptoms should be let alone, ft is stated that, in sacs of moderate 
size, the obstruction lias been overcome by shampooing. Tf practised, it should 
be done with great care. Whgftjha sac reaches a large size aspiration may lie 
p-rfry™^ and repeated if necessary. Puncture should be made in the flank, 
midway betyreen the ilium and the last rib. If the fluid rwiccnmulates and 
th e ffi c becomes large, it may be incised and drained, or. us a last resort, the 
ki dney m ay be removed. In women a carefully adapted pad and bandage will 
sometimes prevent the recurrence of an intermittent hydronephrosis. 


XI. NEPHROLITHIASIS (Renal Calculus). 


Definition. —The formation in uunouney or in its pelvis of concretions, 
by the deposition of certain of the solid constituents of the urine. 

Etiology and Pathology. —In the kidney substance itself the separation j 
of the urinary salts produces a condition to which, unfortunately, the term 
infarct has been applied. Three varieties may be recognized: (1) The tirie- 
acid infarct, usually met with at the apices of the pyramids in new-born chil- 
dren and during the first weeks of life. The priapism and attacks of cry¬ 
ing jp thn new-horn have been attributed to the passage of these in I amts 
(Southwortli); (2) the sodium-urate infarct, sometimes associated witi^ 
ammonium urate, which forms whitish lines at the apices of the pyra¬ 
mids and is met, with chiefly, but not always, in gouty persons; and (:i) the 
lime infarcts, forming very opaque white lines in the pyramids, usually in 


old peop le. 

In the pelvis and calyces concretions of the following forms occur: (a) 
Small gritty particles, renal sand, ranging in size from the individual grains 
of the uric-acid sediment to bodies 1 or 2 mm. in diameter. These may lie 
passed in the urine for long periods without producing any symptoms, since 
they are too fine to be arrested in their downward passage. 

(b) Larger concretions, ranging in size from a small pea to a liean, and 
either solitary or multiple in the calyces and pelvis. It is the smaller of these 
calculi which, in their passage, produce the attacks of renal colic. They may 
be rounded and smooth, or present numerous irregular projections. 

(c) The dendritic form of calculus. The orifice of the ureter may be 
blocked by a T-shaped stone. The pelvis itself may be occupied bv the con¬ 
cretion, which forms a more or less distinct mould. These are the remark¬ 
able cqraLcalculi, which form in the pelvis complete moulds of infundibula 
and cafycesTthe latter even presenting cup-like depressions corresponding to 
the apices of the papillfc. Some of these casts in stone of the renal pelvis are 

as beautifully moulded as Hyrtl’s corrosion preparations. 

Chemically the varieties of calculi are: (1) U r ic, 4 <a d and urates, most 
important, and forming the renal sand, the small solitary, or the large dendritic 
stones. They are very har d, the surface_is smooth, and the color reddish. 
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The larger stones are usually stratified and very dense. Usually the uric 
acid and the urates are mixed, but in children stones composed of urates alone 
may occur. 

(2) Oxalate of lime, which focam.mulberry-shaped calculi, sfadded~w4th 
points ancTspines/ They are often ver y dqrk in color, intensely .hard, and 
are a mixture of oxalate of lime and uric acid. 

(3) Phosjjhatic calculi are composed of the calqjugi_phosphate and Atip, 
^Utmonio-magnesium phosphate, sometimes mixed with a small amount of 
calcium carbonate. They arc quite common, although the phosphatic salts 
are often deposited about the uric acid or the calcium-oxalate stones. 

(4) Bare forms of calculi are made cystine, xanthine, carbonate of 
lime, indigo, and urostealith. 

The mode of formation of calculi has been much discussed. They may 
be produced by an excess of a sparingly soluble abnormal ingredient, such 
as cystine or xanthine; more frequently by the presence of uric acid in a 
very acid urine which favors its deposition. Sir William Koberts thus briefly 
states the conditions which lead to the formation of the uric-acid concretions; 
high acidity, poverty in salines, low-pigmentation, and high.percentage..of 
Ulic acid. Ord suggests that albumin, mucus, blood, and epithelial threads 
may be the starting-point of stone. The demonstration of organisms in the 
centre of renal calculi renders it probable that in many cases the nucleus of 
the stone is an agglutinated mass of bacteria. 

Bona) calculi are most common in the early and later periods of life. They 
are moderately frequent in this country, but Ihero do not appear to be spe¬ 
cial districts, corresponding to the “stone counties” in England. Men are 
jnore often affected than women. Sedentary occupations seem to predispose 
tojjtqne. 

The effects of the calculi are varied. It is by no means uncommon to find 
a dozen or more stones of various sizes in the calyces without any destruction 
of the mucous membrane or dilatation of the pelvis. A turbid urine fills the 
pelvis in which there are numerous cells from the epithelial lining. There 
are cases of this sort in which, apparently, the stones may go on forming 
and are passed for years without seriously impairing the health and without 
inconvenience, except the attacks of renal colic. Still more remarkable are the 
cases of coral-like calculi, which may occupy the entire pelvis and calyces with¬ 
out causing pyelitis, but which gradually lead to more or less induration of 
the kidney. The most serious effects are when the stone excites a suppura¬ 
tive pyelitis and pyonephrosis. 

Symptoms.—(Patients may pass gravel for years without having an attack 
of renal colic, and a stone may never lodge in the ureter. In other instance', 
the formation of calculi goes on year by year and the patient has recurring 
attacks such as have been so graphically described by Montaigne in his own 
case. A patient may pass an enormous number of calculi. Some years ago 
I was consulted by a commercial traveller, an extremely vigorous man, who 
for many years had had repeated attacks of renal colic, and had passed several 
hundred calculi of various sizes. His collection filled an ounce bottle. A 
patient may pass a single calculus, and never be troubled again. The large 
coral calculi may excite no symptoms. In a remarkable specimen of the kind, 
presented to the McGill Medical Museum by J. A. Macdonald, the patient, 
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a middle-aged woman, died suddenly with unemic symptoms. There was no 
pyelitis, but the kidneys were sclerotic. 

Rend coli c ensues when a stone enters the ureter, or follows an acute pyeli- 
tis. An attack may set in abruptly without apparent cause, or may follow 
a strain in lifting. It is characterized by agonizing pain, which starts in the 
flank..of the affected side, passes down the ureter, and is felt in the testicle 
and^aiong the inner side of the thigh. The pain may"also tadiate through 
th e abd omen and, chest, and bo very intense in the back. In severe attacks 
there are-nausea and vaunting and the patient is collapsed. The inspiration 
breaks out up on t he face mid the pulse is feeble and quick. A chill may pre¬ 
cede the .outbreak, and the temperature may rise as high as loV. No one 
has more graphically described an attack of “the stone" than Montaigne.* 
who was a sufferer for many tears: “Thou art seen to sweat with pain, to 
look pale and rod, to tremble, to vomit well-nigh to blood, to suffer strange 
contortions and convulsions, by starts to let tears drop from thine eyes, io 
urine thick, black, and frightful water, or to have it suppressed by some sharp 
and craggy stone, that cruelly pricks mid tears Mice." The symptoms persist 
for a variable period. In short attacks they do not last longer than an hour; 
in other instances they continue for a day or more, with temporary relief. 
Micturition is frequent, occasionally painful, and the urine, as a rule, is 
bloody. There are instances in which a large amount of clear urine is passed, 
probably from the other kidney. In rare cases the secretion of urine is com¬ 
pletely suppressed, even when the kidney on the opposite side is normal, and 
death may occur from urienua. Tins most frequently happens when the second 
kidney is extensively diseased, or when only a single kidney exists. A num¬ 
ber of cases of this kind have been recorded. The condition lias boon termed, 
bv Sir William Koberls, obstructive suppression. It is met with also when* 
cancer compresses both ureters or involves their orifices in the bladder. The 
patient may not appear to be seriously jll at first, and unemic symptoms may 
not develop for a week, when twitching of the muscles, great restlessness, and 
sometimes drowsiness supervene, hut, strange to say, neither convulsions nor 
coma. Death takes place usually within twelve days from the onset, of the 
obstruction. 

After the attack of colic has passed there is more or less aching on the 
affected side, and thcjiaticnt can usually tell from which kidney the stone 
b aa come. —Examination during the attack is usually negative. Very rarely 
the kidney becomes palpable. Tenderness on the affected side is common. 
In very thin, persons it may be possible, on examination of the abdomen, to 
feel the stone in the ureter; or the patient may complain of a grating sensation. 

When the calculi remain in the kidney they may produce very definite und 
characteristic symptoms, of which the following are the most important: 

(1)<JSain, usually in the back, which is often no more than a dull soreness, 
but which may be severe and come on in paroxysms. It i- usually on the 
side affected, but may be referred to the opposite kidney, and there are in¬ 
stances in which the pain lias been confined to the sound side. Ttjrgdiatea-. 
>n the direction of tfin nrotrr and may be felt in the scrotum or even in the 
penis. Pains of a similar nature may occur in movable kidneys, and there are 


* Essays, Book III, 13. 



712 


DISEASES OF THE SIDNEYS. 


several instances on record in which surgeons have incised the kidney for 
stone and found none. In an instance in which pain was present for a couple 
of years the exploration revealed only a contracted kidney. 

(2) U&matu xia .—Although this occurs most frequently when the stone 
becomes engaged in the ureter, it may also come on when the stones are in 
the pelvis. The bleeding is seldom profuse, as in cancer, but in some instances 
may persist for a long time. It is aggravated by exertion and lessened by^rest. 
Frequently it only gives to the urine a smoky hue. The urine may be free for 
days, and then*a"srid&en exertion or a prolonged ride may cause smokiness, 
or blood may be passed in considerable quantities. 

(3) Py elitis. —(a) There may be attacks of severe pain in the back, not 
amounting to actual colic, which are initiated by a heavy chill followed by 
fever, in which the temperature may reach 104° or 105°, followed by profuso 
sweating. The urine, which has been clear, may become turbid and smoky 
and contain blood and abundant epithelium from the pelvis. Attacks of this 
description may recur at intervals for months or even years, and are generally 
mistaken for malaria, unless special attention is paid to the urine and to the 
existence of the pain in the back. This renal intermittent fever, due to the 
presence of calculi, is analogous to the hepatic intermittent fever, due to 
gall-ston es, and in both it is important to remember that the most intense 
paroxysms may occur without any evidence of suppuration. 

(6) More frequently the symptoms of purulent pyelitis, which have already 
been described, are present; pain in the renal region, recurring chills, and 
pus in the urine, with or without indications of pyonephrosis. 

(4) Pyuria. —There are instances of stone in the kidney in which pus 
occurs continuously or intermittently in the urine for many years. On many 
occasions between lei's and 1884 I examined the urine of a physician who had 
passed calculi when a student in 1845, and had pus in the urine at intervals 
to 1891. In spite of the prolonged suppuration he had remarkable mental 
and bodily vigor. 

Patients with stone in the kidney are oftepjrgbust, high livers, an d gou ty. 
Attacks of ..dyspepsia are not uncommon, or they may have severe headaches. 

Diagnosis.—Renal may be mistaken _f or intestinal colic, particularly if the 
distention of the bowels is marked, nrffinr..biliMy col ic pad 

di rection of th e pain, the retraction and tenderness of the tosticlo'tlie-accur- 
r ence of haa mfltjipia, ancl aMoredJdjaracter of the urine are distinctive fea¬ 
tures! Attention may again be called to the fact that attacks simulating renal 
colftfare associated with movable kidney, or oven, it has been supposed, without 
mobility of the kidney, with the accumulation of the oxalates or uric acid m 
the pelvis of the kidney. The di agnosis be tween a stone ift .the kidney and 
st one in the blad der is not always easy,. though in the latter the pain is 
particularly about the neck of the bladder, and not limited to one side. In 
the uric-acid or uratic renal stone, the urine is acid, thus aiding us in differ- 
entiafl Sg it from a bladder stone, when alkaline’urine is the rule. It is 
stated that certain differences occur in the symptoms produced by different 
sorts of calculi. The In pgr nrie arid nalnul-: 1 «m frequently prodnsn-fr’''' 1 ** 
symptoms. On the other hand, as tbo nTnlntrf nf limo ia n-.inMf»W.aalonllW. 
it is apt to produce more, pain (often of a radiating character) than the 
lithic-acid form, and to cause htemorrhage. In both these forms the urine 
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is acid. Th e pho sphatic calculi are stated to produce the most iutense pain* 
and the u ring , mo nly alkaline. Tlie Roentgen rays are becoming of more 
and more value in determining the presence and position of a stone. 

* Treatment.—In the attacks of renal colic great relief is experienced by 
the,h ot bath, which is sometimes sufficient to relax the spasm When the pain 
ttpVfry intense morp hia should be given hypodermically and inhalations of 
may bo necessary until the elfects of the anodyne are manifest, 
[^applications are sometimes grateful—hot poultices, or cloths wrung out 
rfhot water. The patient may drink, freely of hot lemonade,"soda water, or 
iaHijusrater. Occasionally change in posture or imersion will give great 
relief. Surgical interference should be considered in all eases, especially when 
the stone is large or the associated pyelitis severe. 

In the intervals the patient should, as far as possible, live a quiet life, 
avoiding sudden exertion of all sorts. The essential feature in the treatment 
is tijjieep the urine- abundant and, in the uric-acid or uratic eases, alkaline'. 
The patient should drink daily a large but definite quantity of mineral water-, * 
or distilled water, which is just as satisfactory. The citrate or bicarbonate of 
potash may be added. The aching pains in the lwek are often greatly relieved 
byUEsf treatment. Many patients find benefit from a stay at Saratoga. Med¬ 
ford, Poland, or other mineral springs in (he United Slates, or at Vichy or 
Ems in Europe. 

The diet should be carefully regulated, and similar to that indicated in the 
early stages of gout. Sir William Roberts recommends what is known as the 
; solvent treatment for uric-acid calculi. TJjji citrate of potash is givuu in large 
doses, Half a drachm to a drachm, every three hours in a tumblerful of water. 
This should be kept up for several months. I have had no success with this 
treatment, nor, when one considers the character of the uric-aeid stones 
usually met with in the kidney, does it seem likely that any solvent action 
could be exercised upon them by changes in the urine. This treatment should 
be abandoned if the urine becomes ainmoniaenl. 

The value of gipyraaino as a solvent of uric-acid gravel or of uric-aeid 
stones has been much discussed of late. While outside the liody a watery solu¬ 
tion of the drug has this power in a marked degree, the amount excreted in 
the urine as given in the ordinary doses of 15 grains daily seems lo have very 
little influence. Several observers have shown that the percentage of piper¬ 
azine excreted in the urine, when taken in doses of from 1 to 'l grammes, has, 
when tested outside of the body, little or no influence as a’solvent (Fawcett, 
Gordon). 


TTTT. TUMORS OF THE KIDNEY. 

These are benign and malignant. Of the benign tumors, the mo-t com¬ 
mon are the small nodular fibromata which occur frequently in the pyra¬ 
mids, and occasionally lipoma, angioma, or bjmphadcnoma. 'ihe adenomata 
may be congenital. In one of my cases the kidneys were greatly enlarged, 
contained small cysts, and numerous adenomatous structures throughout both 
or gans. 

*Some of these, if we judge by the laudatory reports, are as potent as the waters of Cor- 
* ena i declared by Montaigne to be “ powerful enough to break stones.” 
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Malignant growths—cancer or sarcoma —may be either primary or second¬ 
ary. The sajeonjata are the most common, either alveolar sarcoma or the 
remarkable form containing striped muscular fibres—rhabdomyoma. They 
are very common tumors in children. One of the most common and important 
renal tumors is the hypernephroma, growing in or upon the organ from the 
adrenal tissue—the aberrant “ rests ” of Grawitz. A. 0. J. Kelly, Ramsay, 
and Ellis have made important contributions to our knowledge of this form. 
Of 163 cases only 6 were extra-renal (Ellis). They may be small and in the 
renal cortex or form large tumors with extensive metastases, particularly 
in the lungs, Kelly states that most of the primary carcinomas and alveolar 
sarcomas of the kidney are really hypemephromata. 

The tumors attain a very large size, and almost fill the abdomen. In chil¬ 
dren they may be enormous. Morris states that in a boy at the Middlesex Hos¬ 
pital the tumor weighed 31 pounds. They grow rapidly, are often soft, and 
haemorrhage frequently takes place into them. In the sarcomata, invasion of 
the pelvis or of the renal vein is common. The rhabdomyomata rarely form 
very large tumors, and death occurs shortly after birth. In one of my cas>- 
the child at the age of three years and a half died suddenly of embolism of 
the pulmonary artery and tricuspid orifice by a fragment of the tumor, which 
had grown into the renal vein. 

Symptoms.—The following are the most important: (1) Haematuria in 
one-half the cases, which may be the first indication. The blood is fluid or 
clotted, and there may be very characteristic moulds of the pelvis of the kidney 
and of the ureter. It would no doubt lie possible for such to form in the 
luematuria from calculus, but 1 have never met with a case of blood-cads 
of the pelvis and of the ureter, either alone or together, except in cancer. It 
is rare indeed that cancer elements can be recognized in the urine, and jet 
the diagnosis has been made in this way. 

(2) Pain is an uncertain symptom. In several of the largest tumors which 
have come under my observation there has been no discomfort from beginning 
to close. When present, it is of a dragging, dull character, situated in the 
flank and radiating down the thigh. The passage of the clots may cause great 
pain. In one case the growth was at first upward, and the symptoms for some 
months were those of pleurisy. 

(3) Progressive emaciation. The loss of flesh is usually marked and 
advances rapidly. There may, however, be a very large tumor without 
emaciation. 

Physical Signs. —Tn almost all instances tumor is present. When small 
and on the right .side, it may be. yery movable; in some instances, occupy mf 
a position in the iliac fossa, it has been mistaken for ovarian tumor. The 
large growths fill the flank and gradually extend toward the middle has 
occupying the right or left half of the abdomen. Inspection may show two oi 
three hemispherical projections corresponding to distended sections of the 
organ. In children the abdomen may reach an enormous size and the vein 
are prominent and distended. On bimanua l .palpation the tumor is felt h 
nocflUT ttiA InrnW TPjrjfm ani csuLnsuallybe.Uflfid slightly fromiteied: 11 
some cases it is very movable, even when large; in others it is fixed, firm. an< 
solid. The .respiratory movements ha ve hu t slight influenca upon it. Rap'dl 
growing renal tumors are soft, and on palpation may give a sense of fluctua 
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tion. A point of considerable importance is the fact that the colon crosses the 
tumor, and can usually be detected without difficulty. 

Diagnosis. —In children very large abdominal tumors are either renal or 
Retroperitoneal. ^The retroperitoneal sarcoma tLobuteiu’s ctM&er) is more eeji- 
jSral, but may attain as large a size. If the ease is seen only toward the end, a 
differential diagnosis may be impossible; but as a rule the sareorya is less mov- 
ii ^1g r . It is to be remembered that these tumors may imade the kidney. On 
thn left “ il1n nn enlarged spleen is readily distinguished, as the edge is very 
(listuifit and the notch or notches well marked : it descends dyuiug.respiration, 
and_t |n » gn] iyn lies behind, no t. in . Ia mt-of-it. - On the .right side growtlis of the 
liyfiEJtre occasionally' confounded with renal tumors; but such instances are 
rare, and there can usually be detected a zone of .ranmanoa between the upper 
uiaigiB-ofthwrenal tumor and tbe ribs, hale in the disease, however, this is 
not possible, for the renal tumor is in close union with the lnor. 

A malignant growth in a movable kidney may bo very deceptive and may 
simulate cancer of the ovary or myoma of the uterus. The great mobility 
upward of the renal growth and the negative result of examination of the 
pelvic viscera are I he reliable points. 

When the growth is small and the palient in good condition removal of the 
>rgan may he undertaken, but the percentage of cases of recovery is very small, 
inly 5.4 per cent ((!. Walker). 

•3CTTT CYSTIC DISEASE OF THE KIDNEY. 

The following varieties of cysts are met. with : 

I. The snfall cysts, already described m connection with the chronic 

nephritis, which result from dilatation of obstructed tubules or of llownian’s 
capsules. There are cases very difficult to classify, in which the kidneys are 
greatly enlarged, and very cystic in middle-aged or elderly persons, and yet 
not so lurge as in the congenital form. , 

II. Solitary cysts, ranging m size from a marble to ail orange, or even 
larger, are occasionally found in kidneys which present no other changes. In 
exceptional cases, they may form tumors of considerable size. Newman oper¬ 
ated on one which contained 25 ounces of blood. They, too, in all probability, 
rasult-iiom. obstruction. 

III. Th e polyc ystic kidneys in which the greatly enlarged organs, weighing 
even as much as six pounds, are represented by a conglomeration of cysts, vary¬ 
ing in size from a pea to a marble. Little or no renal tissue may be noticeable, 
although in microscopical sections it is seen that a considerable amount re¬ 
mains in the interspaces. The cysts contain a clear or turbid llmd. sometimes 
reddish-brown or even blackish in color, and may be of a colloidal consistence. 
Albumin, blood crystals, cholesicrin. with triple phosphates and fat drops are 
found in the contents. Urea and uric acid are rarely present. The cysts 
are lined by a flattened epithelium. They occur in the feet us, and sometimes 
are of such a size as to obstruct labor. In the adult they are usually bilateral, 
and there is every reason to believe that they begin in early life and increase 
“fradually. Indeed, a progressive growth has been noticed in some cases (Alfred 
King). They may be found in connection with cystic disease of the liver and 
Aher organs. It is difficult to account for the origin of this remarkable eon- 
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dition, which some regard as a defect of development rather than a patho¬ 
logical change, and point to the association in the fatal cases of other anoma¬ 
lies, as imperforate anus. Shattock and Bland Sutton have suggested that 
the anomaly of development is a failure of complete differentiation of the 
Wolffian bodies, but embryologists whom I have consulted on this point tell 
me that this is most unlikely. Others believe the condition to be a new growth 
—a sort of mucoid endothelioma. 

It is interesting to note that several members of a family may be affected. 
I have reported an instance in which mother and son were the subjects of 
the disease. 

Symptoms. —Of five cases which I have seen in adults the condition was 
recognized during life in four. The features are characteristic. 

(а) Bilateral tumors in the renal regions, which may increase in size 
under observation. They may cause great enlargement of the upper zone of 
the abdomen. The colon and stomach are in front of the tumors, on the 
surface of which in very thin subjects the cysts may be palpable. 

(б) Hsematuria, which may recur at intervals for years. 

(c) The signs of a chronic interstitial nephritis—(1) pallor or muddy 
complexion; in rare instances a bronzing of the skin; (2) sclerosis of the 
arteries; (3) hypertrophy of the heart with accentuated second sounds; 
(4) urine abundant, of low specific gra\ity, with albumin, and hyaline and 
granular tube-casts, and in one of my cases there were cholesterin crystals. 
Death occurs from uraemia or the cardio-vascular complications of chronic 
Bright’s disease. A rare event is rupture of a cyst with the formation of a 
perinephric abscess and peritonitis. In two of my cases the skin became much 
i pigmented. 

While both kidneys are, as a rule, involved, one may be much smaller than 
the other. 

Operation is rarely indicated, unless the condition is found to be uni¬ 
lateral, in which case Morris has removed the kidney in several instances, and 
the patients have remained well for years. 

IY. Occasionally the kidneys and liver present numerous small cysts scat¬ 
tered through the substance. The spleen and the thyroid also may be involved, 
and there may be congenital malformation of the heart. The cysts in the 
kidney are small, and neither so numerous nor so thickly set as in the con¬ 
glomerate form, though in these cases the condition is probably the result <d 
some congenital defect. There arc cases, however, in which the kidney.- art 
very large. It is more common in the lower animals than in man. 1 have 
seen several instances of it in the hog; in one case the liver weighed 40 pound- 
and was converted into a mass of simple cysts. The kidneys were less involved 
Charles Kennedy found references to 12 cases of combined cystic disease of tl« 
liver and kidneys. 

The echinoccocus cysts have been described under the section on para-it 
Paranephric cysts (external to the capsule) are rare; they may reach a hug 1 
size. 
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Suppuration in the connective tissue about the kidney may follow (1) 
hln fffl (&) the extension of lntlaniuiation from the pelvis of the 

kidney, the kjdney-itsolf, or the ureters; (j|). iierl'oratiou of tlje bowel, most 
commonly the appendix, in some instances the colon; (4) extension of sup¬ 
puration from the spine, as in caries, or from the pleura, as in empyema; (5) 
as a sequel of the fevers, particularly in children. 

Post mortem the kidney is surrounded by pus, particularly at the posterior 
part, though the pus may lie altogether in front, between the kidney and (lie 
peritonaeum. Usually the abscess cavity is extensive. The ,pns is often offen¬ 
sive and may have a distinctly ficeal odor from contact with the large bowel. 

It may burrow in various directions and burst into the pleura and he dis¬ 
charged through the lungs. A more frequent direction is down the psoas 
muscle, when it appears in the groin, or it may pass along the ilincus fascia 
and appear at PonparfsTTgaiiienr 'TTniay perforate the bowel or rupture into 
the'pwttwnfe’um; sometimes it penetrates the bladder or vagina. 

~Postmortem we occasionally' find a condition of diroitic perinephritis in 
which the fatty capsule of the kidney is extremely firm, with numerous bands 
of fibrous tissue, and is stripped off from the proper capsule with the gieatcst 
difficulty. Such a condition probably produces no symptoms. 

Symptoms.—‘There may lie intense pain, aggravated by pressure, in tho 
lumbar region. In other instances, the onset is insidious, without pain in tho 
renal region; on examination signs of deep-seated suppuration mav be detected. 
Ou the affected side there is usually pain, which may bo referred to the neigh- • 
Imrhood of the hip-joint or to (lie joint itself, or radiate down the tlngh and he 
associated with the retraction of (lie testis.. The patient lies with the t ngi 
flexed, so as to relax the psoas muscle, and in walking throws, as far as pos¬ 
sible.' the weight on the opposite leg. Tie also* keeps the spine immobile, 
assumes a stooping posture in walking, and has great difficulty in voluntari y 


adducting the thigh (Gibney). 

There-may be pus in the urine if the disease has extended from the pelvis 
or the kidney, but in other forms the urine is clear. When-pu* has formed 
there-aie usualfo chills with irregular fever and sweats. Ou examination, 
deepi-seate&jnduration is felt between the last rib and the crest of the ilium. 
Bimanual palpation may reveal a distinct tumor mass. CEdcma or puffiness 

of the skin is frequently present. . . , 

~ Diagnosis. —Tho diagnosis is usually easy; when doubt exists the aspirator 
needle should be used. We can not always differentiate the primary forms 
from those due to perforation of the kidney or of the bowel. This, however, 
makes but little difference, for the treatment is identical. It is usually po.- 
sible by the history and examination to exclude diseases of the ver ™ 
children hip-joint disease may be suspected, but the pain is ug cr > a 
is no fulness or tenderness over the hip-joint itself. 

The treatment is dear-early, free, and permanent drainage. 



SECTION VIII. 


DISEASES OF THE BLOOD AND DUCTLESS 

GLANDS. 

L AN2EMIA. 

Definition.— Anamiift may be defined as a reduction in the amount of the 
blood as a whole or of its corpuscles, oligocythemia, or of certain of its more 
important constituents, such as albumin and hemoglobin. 

* Pseudo-Anamk.— The state of the skin and mucous membranes is usually 
X safe guide in judging of the presence of anaemia. There are certain con¬ 
ditions in which this is deceptive, and a marked pallor may exist with nearly 
normal corpuscles and hemoglobin. (1) The pallor of nausea and the anemia 
following a drinking-bout (Katzenjammer!); (2) the apparent anemia of 
Bright’s disease, of certain cases of heart disease, of early arterio-sclenws 
(Stengel); (3) of the morphia habitue , sometimes of the lead worker; and 
k (4) of certain perfectly healthy individuals who are, so to speak, bom pale 
and stay pale—these are some of the conditions in which with a p^eudo- 
anaemia there is a normal or nearly normal blood-count and color index. 

Anaemia may be local or general. 

local Anaemia.—Tissue irrigation with blood is primarily from the heart, 
but in all extensive systems of this sort provision is made at the local terri¬ 
tories for variations in the supply, according to the needs of a part. The 
sluices are arranged by means of the stop-cock action of th e ar teries, which 
contract or expand under the influence of the vaso-motor ganglia, central and 
peripheral. If the sluices of one large district are too widely open, so much 
blood may enter that other important regions have not enough to keep them 
at work. \Local anaemia of the brain, causing swooning, ensues when the 
mesenteric channels, capable of holding all the blood of the body, are wide 
open. ^Emotional stimuli, reflex from pain, etc., removal of pressure, as after 
tapping in ascites, may cause this. It is probable that many of tho nervous 
and other symptoms in enteroptosis are due to the relative anaemia of the 
cerebral and spinal systems, owing to the persistent overflowing of the mivn- 
teric reservoir. '.We know very little of local anaemia of the various organs 
but poroibly functional disturbance in the liver, kidneys, pancreas, heart, etc., 
may result from a permanently low pressure in the local blood “main-- 
'Anemia from spasm of the arterial walls is seen in Eaynaud’s disease, which 
usually affects the peripheral vessels, causing local syncope of the fingers, hut 
it may occur in the visceral vessels, particularly of the brain, and cause tem¬ 
porary hemiplegia, aphasia, etc. 
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Qenenl a naemia may be: (1) Secondary or symptomatic; (2) prininry, 
essential, or cytogenic. 

Secondary An.k.mia. 

Under this division comes a large pro|)ortion of all eases. The following 
are the most important groups, based on the etiology: 

(1) Anaemia from haemorrhage, either traumatic or spontaneous. Tho 
loss of blood may be rapid, as in lesions of large vessels, in injury or in rup¬ 
ture of aneurisms, in ulcer of the stomach or duodenum, or in ]>o-t-portum 
haemorrhage. If the loss is excessive, death results from lowering of the 
arterial pressure. In sudden profuse haemorrhage the loss of 2 or 1 pounds 
of blood may prove fatal. In the rupture of an aneurism into the pleura tho 
loss of blood may amount to 74 pounds, the largest quantity I lime known to 
be shed into one cavity. In a ease of hiemalemesrs the patient lost over to 
< rfrands of blood in one week and yet recovered from the immediate efforts. 
Byen after very severe luemorrhage the number of red blood-corpuscles is not 
'reduced so greatly as in forms of idiopathic amrniia. Thus in one ease ju-t 
mentioned, at the termination of the week of bleeding there were nearly 
1,390,000 red blood-corpuscles to Hie cubic millimclrc. Tho pi'orr— of regeijf 
eration goes on with great rapidity, and in some “ bleeders " a week or ten 
days suffice to re-establish the normal amount. The watery and 'aline con¬ 
stituents of the blood are readily restored by absorption from the gastro¬ 
intestinal traet. iThe albuminous elements also are quickly renewed, hut it 
may take weeks or months for the corpuscles to reach the normal standard. 
The haemoglobin is restored more slowlv than the corpuscles. Chart XVI, 
page 720, illustrates the rapid fall and gradual restitution in a ease of 
severe purpura hteniorrhagiea. In September the blood-count was: red bloml- 
corpuscles, 5,350,000; leucocytes, 5,500; lucmoglobin. Of per cent. 

The microscopical characters of the blood after severe luemorrhage may 
not be greatly changed. > The red corpuscles show, usually, rather more 
marked differences in size than normally, while tho average size may be a 
trifle reduced; there may he a'moderate poikilooylosis. .The corpuscles are 
paler than normally. ' Nucleated red corpuscles appear, almost always, -non 
after the haemorrhage; they are, however, not numerous, except when their 
large number indicates the .so-called blood crisis.' Those are small hoilu- of 
about the same size as a normal red corpuscle with a small, round, dis-ply 
staining nucleus. <'Free nuclei may he found. ‘The colorless corpuscles are, 
at fi rst, ipeypAsed in number. There is a moderate leucocytes^, the differen¬ 
tial count showing an increase in the multinuelear nentrophiles w ilh-a d i m i¬ 
n ution in flip small m on o n 11 clear elements. 'During recovery the leueoeytosis 
diminishes. >«The color index is low. ns the hemoglobin regenerates more slowly 
and tSo corpuscles are smaller and lighter. 

The reduction in hemoglobin is always proportionately greater than that 
in the corpuscles. 

In some instances a rapidly fatal anaemia may follow a single severe 
haemorrhage, as in post-partum cases, or repeated small hemorrhages, as in 
Purport. Here the appearances of the red corpuscles are mueh the aame, 
except in the total absence of nucleated red corpuscles. 

TheJfiujjpeytes in these cases are usually reduced in number f the poly- 
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nuclear elements are present in a relatively diminish^ proportion, while the 
'.small mononuclear forms are numerous. 'Post mortem there is a total absence 
of any regenerative activity on the part of the bone-marrow. 

The above description is of the blood changes after one severe hemorrhage. 
In the case of repeated hemorrhages the picture depends upon the interval 
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Chart XVI. —Illustrates the Rapidity with which Aiushia is Prodcord nr Purpura 
Hajhourhaqica and the Gradual JUcovkry. Jfc 


between the losses of blood: if long enough to allow complete regeneration 
each time the total amount of blood lost may be excessive and yet the patient 
recover rapidly after the last as in a case of phthisis mentioned by Ehrlich 
who lost by haemoptysis twenty kilogrammes of blood in six and. a Half months. 

If, however, the intervals are so short that recovery from each is not 
possible there soon occurs .a chronic anaemia with very tardy regeneration; a 
hydraemic plasma, low color index, and lymphocytosis. 

(3) Anaemia is frequently produced by long-continued drain on the albu¬ 
minous materials of the blood, as in, chronic suppuration andi^jigbPg disease. 
Prolonged-lactation acts in the same way. - Rapidly growing tumors may 
cause a profound anaemia, as in gastric cgneer. The characters of the blood 
here may be much the same as in the acute cases. Usually the poikilocytosis 
is more. marked; in severe cases it may be excessive. The jmeseiice, however, 
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of the very large corpuscles, such as one sees in pernicious anaemia, is not 
noted, the av erage size appearing to be rather smaller than normal. 

Nucleated red corpuscles are usually scanty. In long-continued chronic 
secondary - anaemias occasional larger nucleated red corpuscles may be seen, 
bodies with larger palely staining nuclei; in some of these cells karyokinctic 
figures occur. Nucleated red corpuscles with fragmentary "nuclei may also 
be seen. 


The leneeeytes may be increased in number, though in some severe chronic 
cases there may be a diminution. 

(3) Anamia from Inanition.—This may be brought about by defective 
food-supply,, or by conditions which interfere with the proper reception and 
prejftation of the food, as in cancer of the (esophagus and chronic dyspepsia. 
The reduction of the blood mass may lie extreme, but the plasma suffers pro¬ 
portionately more than the corpuscles, which, even in the wasting of cancer 
of the oesophagus, may not be reduced more than one-half or three-fourths. 
The reduction in the plasma may be so great that the corpuscles show a 


relative increase. 

(4) Toxic anemia is induced by the action of certain poisons on the 
blood, such as lead, mercury, and arsenic, among inorganic substances, and 
the virus of syphilis and malaria among organic poisons. They act cither 
by directly destroying the red blood-corpuscles, as in malaria, or by jpereas- 
ing the rate of ordinary consumption. The anaimia of pyrexia may in part 
be due to a toxic action, but is also caused in part by the disturbance of 
digestion and interference with the function of the blood-making organs. 


Pbimaey on Essential Anemia. 


1. Chlorosis. 


Definition. —An anmmia of unknown cause, occurring in young girls, char¬ 
acterized by a marked relative diminution of the h®moglobin. 

Etiology.-— It is a disease of girls, more often of blondes than of brunette. 
It is doubtful if males are ever affected. I have never seen true chlorosis in 
a boy. The ago of onset is between the fourteenth and seventeenth years; 
under the age of twelve cases are rare. Recurrences, which are common, may 
extend into .<Ae third decade. Of the essential cause of the disease wc know 
nothing. ■ There exists a lowered energy in the blood-making organs, asso¬ 
ciated in. some obscure way with the evolution of the sexual apparatus in 
women, iHereditary influences, particularly chlorosis and tuberculosis, play a 
part in some cases. Sometimes, as Virchow pointed out, the condition exists 
with a defective development (hypoplasia) of the circulatory an genera ive 


6 The disease is most common among the ill-fed, overworked girls of large 
towns, wh o are con fined all, day in close, badly lighted rooms, 
much stair-dimbmg. Cases occur, however, under the most favorable con 
ditions of life, but not often in country-bred girls, as Maudlin sings m th 
Complect Angler ,fiack of proper exercise an<g* fresh air, andtheuseof 
►improper food art important factors.* Emotiomfl and/pervous 
may befprominent—so prominent thai/certain writers have regarded the dm- 
as a neurosis. De Sauvages speaks of 4 chlorose par amour. Newly 
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arrived Irish girls were very prone to the disease in Montreal. The “ corset 
and chlorosis ” expresses 0. Bosenbach’s opinion. Menstrual disturbances are 
Bpt uncommon, but are probably a sequence, not a cause, of chlorosis. Sir 
Andrew Clark believed that constipation plqys an important role, and that 
the condition is in reality a voproemia due to the absorption of poisons—leueo- 
maines and ptomaines—from the large bowel, a view which does not seem 
very reasonable, considering the great frequency of constipation both in 
women and in men. 

Symptoms. — (a) Qese&al.—T he symptoms of chlorosis are those of 
ansemia. The subcutaneous fat is well retained or even increased in amount. 
The complexion is peculiar; neither-the blanched aspect of haemorrhage nor 
the muddy pallor of grave anaemia, but a curious yellow-green tinge, which 
has given to the disease its name, and its popular designation, the green sick¬ 
ness. Occasionally the skin shows areas of pigmentation, particularly about 
the joints. In eases of moderate grade the color may be deceptive, as the 
cheeks have a reddish tint, particularly on exertion (chlorosis rubra). The 
subjects complain of breathlessness and palpitation, and there may be a tend¬ 
ency to fainting—symptoms which often lead to the suspicion of heart or 
lung disease. Puffiness of the face and swelling of the ankles may suggest 
nephritis. The disposition often changes, and the girl becomes low-spirited 
and irritable. The eyes have a peculiar brilliancy and the sclerotica are of a 
bluish color. 

(6) SrKCiAL Features. — Blood .—The drop as expressed looks pale, 
Johann Duncan, jn lHGt, first called attention to the fact that the essential 
feature was not a great reduction in the number of the corpuscles7 but a 
•quantitative change in the haimoglobin. The corpuscles themselves look pale. 

In 63 consecutive cases examined at my clinic by Thayer, the average num- 
hfix per cubic millimetre of the red blood-corpuscles was 4,096,544, or over 
80 .per. cent, whereas the percentage of haemoglobin for the total number a as 
42.3 per cent. The accompanying chart illustrates well these striking differ¬ 
ences. There may, however, be well-marked actual anaemia. The lowest blood- 
count in the series of cases referred to above was 1,932,000. There may lie 
all the physical characteristics and symptoms of a profound anaemia with the 
renumber of the blood-corpuscles nearly at the norqfi. standard. Thus in one 
instance the globular richness was over 85 per d%ii, with the htemoglobin 
about 35. No other form of anaemia presents this feature, at least with the 
same constancy and in the same degree. The importance of the reduction in j 
the haemoglobin depends upon the’'fact that it is the iron-containing elements 
of the blood with which in respiration the oxygen enters into combination. 
This marked diminution in the iron has also been determined by chemical 
analysis of the blood. The microscopical characteristics of the-blood are as 
follows: In severe cases the corpuscles may be extremely irregular in size and 
shape—poikilocytosis, which may occasionally be as marked as in some cases 
of pernicious anaemia. The; large forms of red blood-cells are not as com¬ 
mon, and the averagei-sizc is stated to be below normal. iThe color of the 
corpuscles is noticeably pale and the deficiency may be seen either in indi¬ 
vidual corpuscles or in the blood mixture prepared for counting, i Nucleated 
red corpuscles (normoblasts) are not very uncommon, and may vary greatly 
in numbers in the same case at different periods. ^The-loueocytes may show 



AN mil A. 


a slight increase; the average in the 63 cases above referred to was 8,467 per 
cubic millimetre. "r 

(c) Gabteo-intestinai, Symptoms. —The appetite is capricious, and par 
. tienta often have a longing foj unusual articles, parti cularly arid* l n some 
' instances .^ eat.alLsorts of indigestible things, such as chalk or even earth. 
1 Superaeidity of the gastric juice is commonly associated with chlorosis. In 
19 out of 91 cases in Itiegel’s clinic this condition was found to exist. In 
the other two instances the acidity was normal or a trifle increased. : Distress 



after eating and even cardialgic attacks may be associated, with it. Con¬ 
stipation is a common symptom, and, as already mentioned. 1ms been regarded 
88 an ftnportant element in causing the dise ase. A majority of chlorotic girls 
whoHear corsets" havPgSsffbpfosis. and on inflation the stomach will be found 
vertically placed; sometimes the organ Js. very much dilated. The motor 
power-is usually well retained. Enteroptosis with palpable right kidney is 
not uncommon. 
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^ (d) Cieculatoby Symptoms. —Palpitation of the heart occurs on exer- 
tufc, and may be the most distressing symptom of which the patient com¬ 
plains. Percussion may show slight increase in the transverse dulness. A 
systolic, murmur is heard at the apex or at the base; more commonly at the 
latter, but in extreme c^s at both. A diastolic murmur is rarely heard. 
The systolic murmur is usually loudest in the second left intercostal space, 
where there is sometimes a distinct pulsation. The exact mode of production 
is still in dispute. B alfour holds that it is produced at the mitral orifice by 
relative insufficiency of the valves in the dilated condition of the ventricle. 
'On the right side of the neck over the jugular vein a continuous murmur 
may be heard, the bruit de diable, or humming-top murmur. 

The pulse is usually full and soft. Visible impulse is present in the veins 
of the neck, as noted by Lancisi. Pulsation in the peripheral veins is some^ 
times seen. Thrombosis in the veins may occur, most commdtty in the 
‘’femoral, but in other instances in the cerebral sinuses there may be multiple 
thrombi. In 86 cases the veins of the legs were affected in 48, the cerebral 
sinuses in 29 (Lichtenstem). The chief danger in thrombosis of the extremi¬ 
ties is pulmonary embolism, which occurred in 13 of 52 cases collected by 
* Welch. 

> As in all forms of essential anaemia, fever is not uncommon. Chlorotic 
patients suffer frequently from headache and neuralgia, which may be parox¬ 
ysmal. The hands and feet arc often cold.' Dcrmatographia is common. 
Hysterical manifestations are not infrequent. Menstrual disturbances are very 
common—amenorrhcea or dysmenorrhoea. With the improvement in the blood 
condition this function is usually restored. 

*■ Diagnosis, —The green sickness, as it is sometimes called, is in many in¬ 
stances recognized at a glance. The well-nourished condition of the girl, the 
peculiar complexion, which is most marked in brunettes, and the white or 
bluish sclerotics are very characteristic. A special danger exists in mistak¬ 
ing the apparent anaemia of the early stage Qf julmonary tuberculosis for 
chlorosis. Mistakes of this sort may often be avoided by the very simple 
test furnished by allowing a drop of blood to fall on a white towel or a piece 
of blotting paper—a deficiency in haemoglobin is readily appreciated. The 
, palpitation of the heart and shortness of breath frequently suggest heart-dis¬ 
ease, and the oedema of the feet and general pallor cause the cases to be mis¬ 
taken for Bright’s -disease. In the great majority of cases the characters of 
the blood readily separate chlorosis from other forms of anaemia. 


Idiopathic or Progressive Pernicious Ancemia. 

The disease was first clearly described by Addison, who called it ffio- 
pathio anrnmi a. Channing and Gusserow described the cases occurring post 
partum, bu t to Biermer we o we a revival of interest, in the subject. 

** Etiology.— The existence of a separate disease worthy oh' the term pro¬ 
gressive pernicious anaemia has been doubted, but there The very many 
cases in which, as Addison says, there exist none of the usual causes or 
concomitants of anaemia. Cliwiwtiy there are several different gro ups whic h 
present: the nharonteiM-n^.pregaBaauta nnrl pornifjpiis anaemia ailji are etiolo g- 
i eally differ ent.. Thus, a fatal anaemia may be due to the presence of para- 
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gltee, or may.follw haanorrhage, or be associated with chronic atrophy of the 
stomach; blit when we have excluded all these causes there remains a group 
which, in the words of Addison, is characterized by a "general ansemia 
vflCCniring without any discoverable cause whatever, cases in which there had 
no previous loss of blood, no exhausting diarrhoea, no chlorosis, no 
pjupura, no renal, splenic, miasmatic, glaudular, strumous, or malignant 
'disease.” 


William Hunter considers that the idiopathic anamiiu described by Addi¬ 
son and the propess ive pernicious aninnia of Biermer are different affections. 
That described^ Addison is a distinct disease, while that described by Bier- 
,mer'la“a frequently recurring group of symptoms met witli in very different 

f ditions of disease.”/ Hunter holds that there are two important factors 
the disease, (a) haemolysis and (b) a chronic septic infection often asso¬ 
ciated with a specific glossitis, and oral, gastric, and intestinal sepsis. 

Idiopathic ansemia is widely distributed. It is of frequent occurrence 
in the Swiss cantons, and it is common in the United States. Tt affects inid-^, 
dle-aged persons, but instances in children have been described. Of the 81 
eases in my hospital series 3(1 wore above fifty years of age; only 1 was unddlr 
twenty. Griffith mentions about 10 eases occurring under twelve yegrs of *■ 
age. The youngest patient I have seen was a hoy of ten. .Males are more t 
frequently affected than females. Of 550 cases collected by Col man, 323 were 
in men and 227 in women. Sinkler and Eshner record 3 cast's in one family, 
the father and two girls. 

With the following conditions'may be associated a profound ami’iniu not 
always to be distinguished clinically from Addison's idiopathic form: 

(a) Pregnancy and Parturition .—The symptoms may occur during png-* 
nancy, as in 19 of 29 cases of this group in Eiehhorst’s table. More com¬ 
monly, in my experience, the condition has been post partum. 

(b) Atrophy of the Stomach. —This condition, early recognized by Flint 
and Fenwick, may certainly cause a progressive pernicious nnamiia. By mod¬ 
ern methods it may now be possible to exclude this extreme gastric atrophy. 

(er) Parasites .—The most severe form may he due to the presence of para¬ 
sites, and the accounts of cases depending upon the ancliylostomu and the 
bothriocephalus describe a progressive and often pernicious ana'inin. 

After the exclusion' of these forms there remain a large proportion, which 
correspond to Addison’s description. The researches of Quincke and Ins stu- 
denf Peters showed that there was an enormous increase in the iron in the 
liver, and they suggested that the affection was probably due to increased 
haemolysis. This has been strongly supported by the extensive observations 
of Hunter, who has also shown that the urine excreted is dui ker in color and 
coqjping pathological urobilin. The, lamoa tint of the skin o r the actu al 
i anndirm ia ftffirihnicfl , nn thia view, to .an .overproduction. To explain the 
hsanolysis, it has been thought that in the condition of faulty gastro-intestinal 
digestion, whiebus so commonly associated with these cases, poisonous mate¬ 
rials jure developed, which when absorbed cause destruction of the corpuscles. 
Certainly the case for haemolysis is very strong, and is supported by the experi¬ 
mental work of Bunting, who has been able to produce in animals a condition 
the counterpart of pernicious ansemia in man. 

Stqekman suggests that repeated small capillary haemorrhages—chiefly ip* 
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t ernal—pl ay an important role in the causation otibi. disease, which also 
explains, he holds, the existence of a great excess of iron in the liver'. 

Oh the other hand, F. P. Henry, Stephen Mackenzie, Rindfleisch, and other 
authorities incline to the belief that the essence of the disease is in defective 
hsemogenesig— in consequence' of which the red blood-corpuscles are abnor- 
m ally vulnerable. 

A Morbid Anatomy.— ^The body is rarely emaciated. ^ lemon tint of the 
skin is present in a majority of the cases. -/The muscles often are intensely 
$ed i n color, like horse-flesh, while the fat is light yellow. ^ Haemorrhages are 
common on the skin and serous surfaces. /T he hear t, is usually larg e, flabby, 
and empty. In one instance I obtained only 2 drachms of blood from the 
right heart, and between 3 and 4 from the left. The. muscle substance of the 
heart is intensely fatty, and of a pale, light-yellow color. In no affection do 
we see more extreme fatty degeneration. The lungs show no special changes. 

' The stomach in many instances is normal, but in some cases of fatal anaemia 
the mucosa has been extensively atrophied. In the case described by Henry 
and myself the mucous membrane had a smooth, cuticular appearance, and 
there was complete atrophy of the secreting tubules. ■ The liver may be anlatgcd 
an d,- fatty . In most of my autopsies it was normal in size, but usually fatty. 

'■ The iron is in excess, a striking contrast to the condition in cases of secondary 
anaemia. It is deposited in the outer and middle zones of the lobules, and in 
two specimens, which I examined, seemed to have such a distribution that the 
bile capillaries were distinctly outlined. This, Hunter states, is a special and 
characteristic lesion, possibly peculiar to pernicious anaemia. 

The spleen shows no important changes. In one of Palmer Howard's 
Pases the organ weighed only 1 ounce and 5 drachms. Thfi.iron. pigment is 
usually in excess. The lymph-glands may bo of a deep red color. The amount 
of iron pigment is increased in the kidneys, chiefly in the convoluted tubules. 
/The bone-marrow is usually red, lymphoid in character, showing great num¬ 
bers of nucleated red corpuscles, especially the larger forms called by Ehrlich 
gigniltolilasts. Cases in which the bone-marrow shows no signs of activity 
have been described as aplastic anaemia. Lichtheim and others have found 
sclerosis in the posterior columns of the cord. 

Symptoms. —The patient may have been in previous good health, but in 
many cases there is a history of gastro-intestinal disturbance, mental shock, 
or worry. The description given by Addison presents the chief features of the 
disease in a masterly way. “It makes its approach in so slow and inaidipus 
a manner that the patient can hardly fix a date to the earliest feeling of that 
languor which is shortly to become so extreme. Th e countenance gets pa le, 
the whites of the eyes become peayly, the general-fr ame flab by rather than 
wasted, the pulse, perhaps large, but remarkably s oft and coynpressih ie. and 
occasionally with a slight jerk, especially under the slightest excitement. 
There is an i ncreasing indisposition to exertion, with an uncomfortable feeling 
of faintness or breathlessness" In attempting it; the heart is readily made t<> 
ppjpjtgta ■ the w hole surface of the bo dy presents a blanched, smooth, and 
waxy a ppearance; the lips, g ums, and tong ue seem bloodless, theSaKbiness 
of the solida increases, the appetite, fails, extreme languor and faintness super¬ 
vene, breathl essne ss and palpitations are produced by the most trifling exertion 
or emotion; some slig ht oede ma is probably perceived ahonl-ihajigkles; the 
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debility becomes extreme—the patient can no longer rise from bed; the mind 
occasionally wanders; he falls i a t e- a prostrate and half-torpid state, and at 
length expires; -nevertheless, to the very last, and after a sickness of several 
months’ duration, the bulkiness of the general frame and the amount of obes¬ 
ity often present a most striking contrast to the failure and exhaustion observ- 
ible in every other respect.” 

The Blood-—T he red corpuscles may fall to onc-iifth or less of the nor. 
nal number. The average count in my 81 (in 102 admissions) hospital cases 
vas 1,575,000 per cubic millimetre—that is, in 81 per cent of the cases under 
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2,000,000 and in 12 per cent under 1,000,000 cells—and the haunoglobm was 
about 30 per cent. The hremoglobin is relatively increased, so that the indi¬ 
vidual globular richness is plus, a condition exactly the opposite to that which 
occurs in chlorosis and the secondary anaraia, in which the corpuscular rich- 
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ness in coloring matter is minus. The relative increase in the hsemoglobin is 
probably associated with the average increase in the sue of the red blood-cor¬ 
puscles. Chart XVIII, page 727, illustrates these points. Microscopically the 
red blood-corpuscles present a great variation in size, and there can be seen 
large giant forms, megalocytes, which are often ovoid in form, measuring 
8,11, or even J5 in diameter—a.circumstance which Henry regards as indi¬ 
cating a reversion to a lower type. Laache thinks these pathognomonic, and 
they certainly form a constant feature. There are also small round cells, 
microcytes, from 2 to 6 p in diameter, and of a deep red color. The corpus- 
ceB show a remarkable irregularity in form; they are elongated and rodlike 
or pyriform; one end of a corpuscle may retain its shape while the other is 
narrow and extended. To this condition of irregularity Quincke gave the 
name poikilocytosis. 

Nucleated red blood-corpuscles are almost always present, as pointed out 
by Ehrlich. It may require a long search to find them. There are two types, 
normoblasts and megaloblasts, which Ehrlich regards as almost distinctive of 
this anaemia. There are frequently forms intermediate between these two 
groups which often have irregular nuclei. A relatively large number of 
megaloblasts usually indicates a grave outlook. Though these large forms arc 
lmost characteristic, occasionally forms closely similar to them may be found 
jin the graver secondary anaemias—e. g., hothriocepbalus anaemia, anchjlosto- 
' missis—and in leukaemia. Karyokinetic figures may be seen in these bodies. 
Bed corpuscles with fragmenting nuclei are common in pernicious anaemia. 
Blood crises were first described under this name by v. Noorden. He con¬ 
sidered the phenomenon one of active blood regeneration, causing the appear¬ 
ance in the peripheral blood of large numbers of nucleated reds, which remain 
for a few days* and are followed, by a.decided gain .in the .blood-count. This 
may bo true in secondary anaemias, but in pernicious araemia they are often 
part of the terminal picture with declining count of red corpuscles and leuco¬ 
cytes, and the presence of large numbers of nucleated reds which may continue 
even for nineteen weeks, as if the marrow were making convulsive but fruitless 
efforts to restore the blood. There were 20 crises in 13 of my 81 cases, and in 
5 they were terminal events. Three-fourths of these crises were megaloblastic 
in character, in the others the cells were chiefly normoblasts. In the highest 
crisis there were 14,388 normoblasts, 400 intermediates, and 138 megaloblasts 
per cubic millimetre. Bensancon and Labbd mention a crisis with 10,000 
normoblasts and 960 megaloblasts per cubic millimetre (the intermediates 
were probably counted with the latter). Only 5 of the 20 crises were followed 
by a real gain in the count of red cells, and these were of normoblastic type. 
Th* leucocytes are generally normal or diminished in number, even to 500 
per cubic millimetre; and a markdd relative increase in the small mononuclear 
forms—in one of my cases even 79 per cent, yet with absolute number normal 
—with a diminution in the polynuclear leucocytes, is often noted. Myelocytes 
are usually found, and in one of my cases were 8 per cent. Theilood-plates are 
either absent or very scanty. 

The cardio-vascvhr symptoms are important and are noted in the de¬ 
scription given above. Heemic murmurs are usually present. The larger 
ajteriea pulsate visibly and the throbbing in them may be distressing to the 
■'’patient. /The pulse is full and frequently suggests the water -hamme r heat of 
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aortic insufficiency. The capillary pulse is frequently to be 6een. The super¬ 
ficial, veins are often prominent, and I have seen well-marked pulsation in 
them. Hsemorrhagcs occurred, either in the skin or from the mucous sur¬ 
faces, in 12 cases of my series. Hetinal luemorrhages are common. There are 
rarely symptoms in the respiratory organs. 

Gastro-intestinal sympto ms.-sueh ns dyspepsia, nausea, and vomiting, may 
be present throughout the disease. l)inrrh<en is not infrequent. The urine is 
usually of a low specific gravity and sometimes pale, but in other instances if is 
of a deep sherry color, shown by Hunter and Mott to lie due to great excess 
of urobilin. Fever was present in three-fourths of my cases. 

The skin has most frequently a lemon-tint, sometimes positively ietermd; 
in a few cases there is pallor without any change in color, while in a third 
’ group the skin is pigmented, so that Addison’s disease is suspected. This 
occurs in a few instances in which arsenic has not been given; as a rule it 
■'■follows the administration of this drug. The pigmentation may bo patchy 
1 -rtnd associated with areas of leucoderma. The nervous symptoms are of great 
interest. Extensive changes may he present in the cord without any symp¬ 
toms during life. In a majority of the cases the numbness comes on in the 
legs and feet, less often in the hands, and in a few instances there is pain of 
great severity. Gradually the signs of postero-luteral sclerosis become well 
marked. In a third group, described by Hisicn Russell, Batten, and Collier, 
-the nervous symptoms—indicating a postero-lateral sclerosis—come lir-l and 
the amemia follows; but the cases have not always the features of the progres¬ 
sive pernicious disease. 

Diagnosis. —The disease is not often recognized by the general practi¬ 
tioner. The lemon-yellow tint of the skin lends to the diagnosis of jaundicei 
the pigmentation suggests Addison’s disease; the anamiia. puffy facp, swollen 
ankles, and albumin in the urine, Bright’s disease ; the shortness of*bronth and 
palpitation, heart-disease; the pallor and gastric symptoms, cancer of the 
stomach. The retention of fat, the insidious onset, the absence of signs of local 
disease, and the blood features already discussed are the most important diag¬ 
nostic points. From cancer of the stomach it is distinguished by (1) the 
absence of wasting; (2) the high-color index of the blood and the lower cor¬ 
puscular count, reaching frequently below one million per cubic millimetre; 
(3) the absence of the fairly characteristic reactions of the stomach contents; 
and (4) the marked improvement in the first attacks with rest, fresh air, 
diet, and arsenic. 

Prognosis. —In the true Addisonian, cases the ultima te outloo^jsJjad; of 
late years the proportion of cases of temporary recovery has increased. Of the 
Si cases from my wards, death occurred in 27 while under observation. C omits 
taken in 18 of the fatal cases on the day of death were all lielow 7 00.Q0Q red 
cells-percmif . The average duration of these was one year. One patient recov¬ 
ered completely. He was admitted in 1890 with a history of one year, wa» dis¬ 
charged well/ and returned in 1896 with cancer of the stomach. One patient 
is in good health six years and another four years after the onset. In Pve- 
Smith’s article in the Guy’s Hospital Reports he mentions 20 cases of recovery. 
Column in a recent article, states that one of these cases treated with arsenic 
in 1880 was alive and well in March, 1900. The history is usually not one .of 
progressive advance but of alternate periods of gain and loss. In my senes 
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a red count below one million has been a bad omen. The presence of many 
megaloblasts is unfavorable. They were relatively eleven times more numerous 
in the fatal cases, of my series than in those that recovered. That a large rela¬ 
tive percentage of small mononuclears was of bad import is not supported by 
my cases. Those that recovered had a slightly higher average percentage than 
the fatal cases,, The "blood crises are usually of ill omen. Patients who do 
not take arsenic well usually do badly. Gastro-intestinal disturbances arc 
serious. There are remarkable acute case*. which may prove fStlT within ten 
days* .as in a patient I saw with Finley, of Montreal. 

Treatment of Anaemia. — Secondary An.emta.— yT hc traumatic ease s do 
best, and with plenty of good food aftd fresh air the blood is readily restored. 
The extraordinary rapidity with which the normal percentage of red blood- 
corpuscles is reached without any medication'whatever is an important lesson. 
T tye. cause o f the hannorrhage should be'sought and the necessary indica¬ 
tions met. The large group depending on the drain on )h e-a.ll» un jpmjp mate¬ 
rials of the blood, as in Bright’s disease, suppuration, and fever, is difficult to 
treat'-successfully, and so long as the cause keeps up it is impossible to restore 
the normal blood condition.^ The anaemia of inanition requires plenty of 
nourishing food. When dependent on organic changes in the gastro-intestinal 
mUcosa not much can be expected from either food or medicine. In the toxic 
cases due to mercury and lead, the poison must be eliminated and a nutritious 
diet given with full doses of iron. In a great majority of these cases there is 
deficient blood formation, and the indications are briefly three: plenty of 
food, an open-air life, and iron. As a rule it makes but little difference what 
form of the drag is administered. 

• Chlorosis.— The treatment of chlorosis affords one of the most brilliant 
instances—of which we have but three or four—of the specific action of a rem¬ 
edy. Apart from the action of quinine in malarial fever, and of mercury and 
iodide of potassium in syphilis, there is no other drag the beneficial effects of 
which we can trace with the accuracy of a scientific experiment. It is a minor 
matter liow the iron cures chlorosis. Ia_a..week we give to a case .as much iron 
as is contained in the entire blood, as even in the worst case of chlorosis there 
is rarely a deficit of more than 2 grammes of this metal. Iron is present in 
the faeces of chlorotic patients before they are placed upon any treatment, 
so that the disease does not result from any deficiency of available iron in the 
food. Bunge believes that it is the sulphur which interferes with the digestion 
and assimilation of this natural iron. The sulphides are produced in the 
process of fermentatioq and decomposition in the faeces, and interfere with 
the assimilation of the normal iron contained in the food. By the adminis¬ 
tration of an inorganic preparation of iron, with which these sulphides unite; 
the natural organic combinations in the food are spared. 

In studying charts of chlorosis, it is seen that there is an increase in the 
red blood-corpuscles under the influence of the iron, and in some instances 
the globular richness rises above normal. The increase in the haemoglobin is 
slower and the maximum percentage may not be reached for a long time. 1 
have for years in the treatment of chlorosis used with the greatest success 
Blaud’s pills, made and given according to the formula in Niemsyr’s text-book, 
i which each pill contains 2 grains of the sulphate of iron. During f the first 
■eek one pill is given three times a day; in the second week, two pills; in 
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the third week, three pills, three times a day. This dose should be continued 
for four or fl ye weeks at least-before reduction. An importanTfeaturTin the 
treatment is to persist in the use of the iron for at least three months, and, if 
necessary, subsequently to resume it in smaller closes, ns recurrences arc so 
common. The diet should consist of good, easily digested food. Special care 
should be directed to the bowels, and if constipation is present .a saline purge 
should be given each morning. Such stress did Sir Andrew Clark lav on the 
importance of constipation in chlorosis, that he stated that if limited to the 
choice of one drug in the treatment of the disease lie would choose a purga¬ 
tive. In many instances the dyspeptic symptoms limy lie relieved by alkalies. 
Dilute hydrochloric acid, manganese', phospliorus. and oxygen have been recom¬ 
mended. Best in lied is important m severe eases. 

■ Treatment op Pernicious An,kmia.— There are five essentials: first, a 
diagnosis; secondly, rest m bed for weeks nr e\en months, if jxissihle (thirdly) 
in the open air; fourthly, all the goocf food .the patient can take; the outlook 
t depends on the stomach; fifthly, arsenic; Fowler's solution in increasing doses, 
beginning with tq iii or v three times a day, and increasing iq i each week until 
the patient takes rqxv or xx three times a day. Other forms of arsenic may be 
tried, as the sodium cacodylate or (lie ato.wl hypodermically. Accessories are 
oil inunctions; bone-marrow, which lias the merit of a reeonimendation by 
Galen; in some cases iron seems to do good. Care should be taken of the 
mouth and teeth. After recovery the patient should be told to watch the 
earliest indications of return of the 1 rouble and at once resume the arsenic. 

n. LEUKAEMIA. 

Definition. —An affection characterized by persistent increase in the white 
blood-corpuscles, associated with changes, either alone or together, in the 
spleen, lymphatic glands, or hone-marrow. 

The disease was described almost simultaneously by Vjrchow and by Ben¬ 
nett. who gave to it the name loucocythamna. It. is ordinarily seen in two 
main types, though combinations and variations may occur: 

(1) Spleno-medullary leuktemia, fn which the changes are especially 
localized in the spleen and the bone-marrow, while the blood shows a great 
increase in elements which are derived especially from the hitter 1 issue, a con- 
'dirion which Muller has termed “ myelmmiu.” filial t ab prefers to call this 
type of the disease^"myelogenous leukmmia,” believing the part played by 
the spleen in the process to he purely passive. 

(2) Lymphatic leukasmia, in which the changes arc chiefly localized in 
tlie lymphatic apparatus, the blood showing an especial increase m those ele¬ 
ments derived from the lymph-glands. 

Etiology. —We know nothing of the conditions under which the disease 
arises. It is not uncommon in America. There have been 37 eases in my x 
wards in fifteen years, of which 24 were of the spleno-myeiogenous and 13 < 
of the lymphatic type. There were 21 males and lfi females. Four were 
colored. There were 24 below the age of forty years. The disease is most 
.common in the middle period of life. The youngest of my pat.ients was a ^ 
child of eight months, and cases are on record of the disease as early as the J, 
•eighth or tenth week. It may occur as late as the seventieth year. Males 
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are more prone to the affection than females. Birch-Hirschfeld states that 
of 200 cases collected from the literature, 135 were males and 65 females. 

A tendency to haemorrhage has been noted in many cases, and some of the 
patients have suffered repeatedly from nose-bleeding. In women the disease 
is most common at the climacteric. There are instances in which it has 
occurred during pregnancy. The case described by J. Chalmers Cameron, of 
Montreal, is in this respect remarkable, as the patient passed through three 
pregnancies, bearing on each occasion non-leuksemic children. The case is 
interesting, too, as showing the hereditary character of the affection, as the 
grandmother and mother, as well as a brother, suffered from symptoms 
strongly suggestive of leuksemia. One of the patient’s children had leukaemia 
before the mother showed any signs, and a second died of the disease. This 
patient gradually recovered from the third confinement, and the red blood- 
corpuscles had risen to 4,000,000 per cubic millimetre, and the ratio of white 
to red was 1 to 200. Sanger has reported a case in which a healthy mother 
bore a leukeemic child. 

Malaria is believed by some to be an etiological factor. Of 150 cases 
analyzed by Gowers, there was a history of malaria in 30; of my hospital cases 
comparatively few gave a history of it. The disease has followed injury or 
a blow. The lower animals are subject to the affection, and cases have been 
"’escriba# in horses, dogs, oxen, cats, swine, and mice. 

Morbid Anatomy.—The wasting may be extreme, and dropsy is sometimes 
resent. There is in many cases a remarkable condition of polyeemia; the 
eart and veins arc distended with large blood-clots. In Case XI of my 
cries the weight of blood in the heart chambers alone was 620 granimo. 
’here may be remarkable distention of the portal, cerebral, pulmonary, and 
ubcutancous veins. The blood is usually clotted, and the enormous increa>e 
U the leucocytes gives a pus-like appearance to the coagula, so that it has 
lappened more than once, as in Virchow’s memorable case, that on opening 
n£_nght-aaricle..tbe .observer at first thought he had cut into an abscess. The 
iqagula have a peculiar greenish color, somewhat like the fat of a turtle. Some- 
imes this is so intense as--to- suggest the color of chloroma, described later. 
The alkalinity of the blood is diminished. j_The fibrin is increased. The 
iharacter of the corpuscles will be described under the symptoms.' 4 Charcot's 
xitahedral crystals may separate from the blood after death. ’The specific 
gravity of the blood is somewhat lowered. There may be pericardial ecchy- 
moses. 

^ tu-the-apleno-medullary form thelspleen is greatly enlarged. ^-Strong adhe¬ 
sions may unite it to the abdominal wall, the diaphragm, or the stomach. 
The capsule may be thickened; the (vessels at the hilus are enlarged. The 
Weight may range from 2 to 18 pounds. ^The organ is in a condition of chronic 
hyperplasia . «It cuts, with resistance, has a uniformly reddish-brown color, 
and the Malpighian bodies arc invisible. Grayish-white, circumscribed 
lymphoid .tuauHS..may occur, throughout,the organ, contrasting strongly with 
the reddish-brown matrix. In the early stage the swollen spleen pulp is softer, 
ttfid it is stated that rupture has occurred from the intense hypersemia. 
jsvffihere is an extraordinarjjihyperplasialof the red marrow. Instea^rof a fatty 
tuaupSha-mednlk of thedong bones, may resemble the consistent matter which 
jfcorma tiie core rff an abscess, or it may be dark brown in color. There may be 
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hemorrhagic infarctions. There may be much expansion of the shell of 
bone, and localized swellings which are tender and may even yield to firm 
pressure. Histologically, there are found in the medulla Alarge numbers of 
nucleated wd^eorpuacles in all stages of development,^numerous cells with 
eosinophilic g ranules, both small polynuclear forms and large almost giant 
mononuclear elements.' There are also many large cells with single large 
nuclei and neutrophilic granules—the collides,. muhdlairctt of Comil—the 
myelocytes which are found in the blood. Great numbers of polynuclear leu¬ 
cocytes are also present, as well as a certain number of small mononuclear ele¬ 
ments. 

f In the lymphatic forms of the disease there is at general lymphatic en¬ 
largement, which is usually associated with ascertain amount of enlargement i 
of the spleen. In the casesbof lymphatic loukiemia the cervical, axillary, 
mesenteric, and inguinal groups may be much enlarged, but the glands aro k 
usually soft, isolated, and movable. They may vary considerably in size during 
the course of the disease. In acute cases the tonsils and (he lymph follicles 
of the tongue, pharynx, and mouth may be enlarged. 

In some instances there are leukivmic enlargements in the solitary and > 
agminated glands of Peyer. In a ease of Will cocks’ there were growths on 
the surface of the stomach and gastro-splenic omentum. The thymus is rarely 
involved, though it has been enlarged in Mime of the acute eases. Tift hone-, 
marrow in these cases may be replaced by a lymphoid tissue. Nucleated red 
corpuscles and the normal granular marrow elements may be greatly reduced 
in number. 

The liver may he enlarged, and in a ease described by Welch it weighed 
over 13 pounds. The enlargement is usually due to a diffuse lcukscmic infiltra-* 
tion. The columns of liver cells are widely separated by leucocytes, which are 
partly within and partly outside the lobular capillaries. There may be definite 
leuknemic growths. 

There are rarely changes of importance in the lungs. The kidneys are 
often enlarged and pale, the capillaries may he distended with leucocytes, and 
leukemic tumors may occur. The skin may be involved, as in a ease described ^ 
by Kaposi. 

Leuksemic tumors in the organs are not common. Tn 159 cases collected 
by Gowers there were only 13 instances of leukemic nodules in the liver and 
10 in the kidneys. These new growths probably develop from leucocytes which 
leave the’capillaries. Bizzozero lias shown that the cells which compose them 
are in active fission. 

Symptom*.— +The onset is insidious, and, as a rule, the patient seeks advice 
for ^progressive enlargement of the abdomen and shortness of breath, or for 
thet^enlarged glands or the pallor, palpitation, and othey symptoms of ane¬ 
mia.‘Bleeding at the nose is common, Gastro-intestinal symptoms may precede 
the onset. Occasionally the first symptoms are of a very serious nature. In 
one of the cases of my series the hoy played lacrosse two days before the onget 
of the final) haematemesis; and in another case a girl, who had, it was sup¬ 
posed, only a slight chlorosis, died of fatal hemorrhage from the stomach 
before any suspicion had been aroused as to the true condition. 

Anemia is not a necessary accompaniment of all stages of the disease; the 
subjects may look very healthy and well. 
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As has been stated, the disease is most commonly seen in two main types, 
though combinations may occur. 

(1) Spleno-medullaby Leujlsmia. —This is much the commonest type 
of the disease. r Thejjradual increase in the volume of the spleen is the most 
prominent symptom in a majority of the cases. 2 Pain and tenderness are -com- 
mon, though the progressive enlargement may be painless. 1 A creaking fremi¬ 
tus may be felt on palpation. The enlarged OTgan extends downward to the 
right, and may be felt just at the costal edge, or when large it may extend as 
far over as the navel. In many cases it occupies fully one-half of the abdo¬ 
men, reaching to the pubes below and extending beyond the middle line. As 
a rule, the edge, in some the notch or notches, can be felt distinctly. Its size 
varies greatly from time to time. It may J»e perceptibly larger after meals. 
A htemorrhage or free diarrhoea may reduce the size. The pressure of the 
enlarged organ may cause distress after eating; in one case it caused fatal 
obstruction of the bowels. .A murmur may sometimes be heard over the spleen, 
and Qerhardt has described a pulsation in it. 

The pulse is usually rapid, soft, compressible, but often full in volume. 
There are rarely any cardiac symptoms. The apex beat may be lifted an inter¬ 
space by the enlarged spleen. , Toward the close oedema may occur in ths 
feet or general anasarca. Haemorrhage is common. There may be mos 
extensive purpura, or htemorrhagfo exudate into pleura or peritonaeum. Epis 
taxis is the most frequent form. Haemoptysis and haematuria are rare. 
Bleeding from the gums may be present. Hoematemesis proved fatal in two 
of my cases, and in a third a large cerebral haemorrhage rapidly killed. The 
leukaemic retinitis is a part of the haemorrhagic manifestations. J. Hughes 
-Bennett’s first leukamiic patient died suddenly, without obvious cause. 

if Local gangrene may develop, wifti signs of intense infection and high fever. 
There are very few pulmonary symptoms. The shortness of breath is due. 
as a rule, to the amends. Toward the end there may be oedema of the lung", 
or pneumonia may carry off the patient. The gastro-intestinal symptoms are 
rarely absent. Nausea and vomiting are early features in some cases. Diar¬ 
rhoea may be very troublesome, even fatal. I ntestinal h amorrhage igjiot 
common. There may be a dysenteric process in The coloiir 'Janfidice-Ulffily 
i w.nra, though in one case of my series there were recurrent attacks. Ascites 
may be a prominent symptom, probably duo to the presence of the splenic 
tumor. A leukaemic peritonitis also may be present, due to new growths in 
the membranes. 

Thajmrvous system is not often involved. Facial paralysis has been noted. 
Headache, dizziness, and fainting spells are due to anaemia. The patients are 
usually tranquil. Coma may follow cerebral haemorrhage. 

The special senses are often affected. There is a peculiar retinitis, due 
chiefly toJbe extravasation of blood, but there may be aggregations of leuco¬ 
cytes, forming small leukaemic growths. Optic neuritis is rare. Deafness lias 
frequently been observed; it may appear early and possibly is due to haemor¬ 
rhage. Features suggestive of tMAntere’s disease may come on quite suddenly, 
due to leukaemic infiltration or haemorrhage into the semi-circular canal. 

f The urine presents no constant changes. The uric add excreted is always 
in excess. 

Priapism i& « curious symptom which has been present in a large num 



leukemia. 


785 

ber of cases. It may, as in one of our cases, be the first symptom. In one 
of my cases it persisted for seven weeks. The cause is not known. 

Fever was present in two-thirds of my scries. Periods of pyrexia may 
alternate with prolonged intervals of freedom. The temperature may range 
from 102° to 103°. 



Blood .—In all forms of the disease the diagnosis must be made by the 
lamination of the blood, as it alone offers distinctive features. 

The most striking change in the more common form, the spleno-myelog- 
eaous, is the increase in the colorless corpuscles. The average in one of 
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series was 298,700 per cubic millimetre, and the average ratio to the red cells 
was 1 to 10. The proportion may be 1 to 6, or may even reach 1 to 1 . There 
are instances on record in which the number of leucocytes has exceeded that 
of the red corpuscles. The leucocytes may vary greatly within short intervals. 

The small mononuclear forms are little if at all increased; Relatively they 
are greatly diminished. -The eosinophiles are present in normal or increased 
relative proportion, so that there is a great total increase, and their presence 
is a striking feature in the stained blood-slide. The polynuclear neutrophiles 
may be in normal proportion; more frequently they are relatively diminished, 
and in the later stages they may form but a small proportion of the colorless 
elements. Marked differences in size between individual polynuclear leucocytes 
may be noted; the same is true of the eosinophiles. The most characteristic 
features of the blood in this form of leukaemia is the presence of cells which 
do not occur in normal blood. &They appear to be derived from the marrow, 
and are called by Ehrlich myelocytes. They arc luge mononuclear, neutro¬ 
philic cells, which may vary much in size. They comprise about 30 per cent 
of the colorless cellsfT Nicked nuclei are common, Muller has recently found 
many large mononuclear elements with karyokinetic figures in leukaemic blood 
and in the marrow. These probably correspond to the myelocytes of Ehrlich 
as well as to tho “ cellules m &lullaircs ” of Comil, .^Polynuclear cells with 
coarse ba sophilic gn’iT l1 ’ 1 ‘ 1 °i “ Mastz^l jnn.” are always present in this form of 
leukaemia in considerable numbers. The granules do not stain in Ehrlich's 
triacid mixture, and the cells may be recognized as polynuclear non-granular 
elements. These cells, which form only about 0.28 per cent of the leucocytes 
of normal blood, may be even more numerous than the eosinophiles. 

^Nucleated red blood-corpuscles are present in considerable numbers. 
These are usually “ normoblastsMbut cells with larger paler nuclei, some 
showing evidences of mitosis, may he seen, i' Red cells with fragmented nuclei 
are common, while true megaloblasts may be found. The average number of 
red cells in one of my series was 2,850,000 per cubic millimetre. In no case 
was the count below two million. The average haemoglobin was 42 per cent. 
The blood chart on page 735 is from a case of leukaemia with an enor¬ 
mously enlarged spleen. Among other points about leukaemic blood may be 
mentioned the feebleness of the amoeboid movement, as noted by Cavafy, 
which may be accounted for by the large number of mononuclear elements 
present, as the polynuclear alone are stated to possess this power. The blood- 
plates exist in variable numbers; they may be remarkably abundant. The 
fibrin network between the corpuscles is usually thick and dense. In blood 
slides which are kept for a short time, Charcot’s octahedral crystals separate, 
and in the blood of leukaemia the haemoglobin shows a remarkable tendency to 
crystallize. 

2. Lymphatic Leukaemia. —This form of leukaemia is pare. There were 
■}3^put of 37 in my hospital series, of which 5 were acute. The superficial 
jlfcnds are usually most involved, but even when affected it is rare tb see such 
arge bunches aa in Hodgkin’s disease. External lymph tumors are rare. Lym¬ 
phatic leukaemia is often more rapid and fatal in its course, though chronic 
cases may occur. It is more common in young subjects. 

The histological characters of the blood in lymphatic leukaemia differ 
materially from those in the spleno-medullary form. The increase in the 
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colorless dements is never so great as m the preceding form; a proportion of 
1 to 10 would be extreme. The number of both white and red cells allowed 
great variations in my series. Thi*inerease takes place solely in the lympho¬ 
cytes, all other forms of leucocytes being present in greatly diminished rela¬ 
tive proportion. In one of my eases over !)!> per rent of all the leucocytes 
were lymphocytes. In some cases, as Cabot has pointed out* this increase 
takes place largely in the smaller forms, while in others the large lympho- 
cytes—cells nearly as large as polynuclear leucocytes—predominate. Eosino- 
philes and nucleated red corpuscles are rare. Myelocytes are not present. 

Combined forms of leukemia are not common. 

Leukanwmid. —This term was used by Ijouk 1 to doscrilie a condition which 
showed features both of leukiemia and soxeru anamiia. Some of the eases of 
acute leukiemia come under this head, hut it must be regarded rather as a clin¬ 
ical term than a pathological condition. The symptoms are often suggestive of 
an acute infection. The onset may he sudden, and is frequently with severe 
tonsillitis, so that the throat condition is the most striking feature. The promi¬ 
nent symptoms are fever, weakness, hiemorrliages, extreme pallor, and a rapid 
downward course. General glandular enlargement is frequently, although not 
constantly present. The liver and spleen are usually enlarged. The duration 
varies from a few days to three months. The rapid fall in the bannoglobin 
and in the number of red cells is striking. In half the reported cases the 
red eount urns below 1,500,000 per cniin. With this there is a high color 
index. The acute forms are usually of the lymphocytic type, all hough a few 
cases of acute myelogenous leukiemia have been reported. In the former the 
predominating lymphocyte is usually (lie large form, although in a few acute 
eases with hiemorrliages the small lymphocytes have been the more numerous. • 

Diagnosis.—The recognition of leukie n# can he determined only by micro¬ 
scopical examination of the blood. The 'clinical features may he identical 
with those of ordinary splenic anamiia, or of Hodgkins disease. An inter¬ 
esting question arises whether real increase in the leucocytes is the only cri¬ 
terion of the existence of the disease. Thus, for instance, in the case whose 
chart is given on page 755. the patient came under observation in September, 
1890, with 8,000,000 red blood-corpuscles per cubic millimetre, 30 per cent 
of hremoglobin, and 500,000 white blood-corpuscles per cubic millimetre—a 
proportion of 1 to 4. As shown by the chart, throughout Septemlier, Octo¬ 
ber, November, and December, Ibis ratio was maintained. Earlv in January, 
under treatment with arsenic, the white corpuscles began to decrease, and 
gradually, as shown in the chart, the normal ratio was reached. At this time 
could it be said that the case was one of leukiemia without increase in the 
number of leucocytes? The blood examination showed that nucleated rod cor¬ 
puscles in large numbers as well as myelocytes, elements which are but rarely 
found in normal blood, were still present in numbers sufficient to suggest, if 
the patient had come under observation for the first time, that leukemia might 
occur. In another of our cases the blood became normal and the spleen 
tumor disappeared twice in one year (McCrae). Altogether I ave seen our 
cases in which the leucocyte eount became normal, in three the splenic enlarge- 

with other Diseases.— Tuberculo sis, of which Dock has col¬ 
lected 87 cases, occurs occasionally without any special influence on the course. 
’ * 48 
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Intel-current injections are not uncommon—influenza, typhoid fever, sepsis— 
often with remarkable influence, particularly on the leucocytes. In Dock’s ca«e 
within a couple of weeks after an attack of influenza they fell from 367,070 
to 7,500 per cmm. Various other conditions influence the disease, and the 
excess of leucocytes has disappeared after the use of arsenic, quinine, tuber¬ 
culin, nuclein, and the X-rays. 

Prognosis. —Recovery occasionally occurs. A great .majority of the ca.-es 
prove fatal within two or three years. Unfavorable signs are a tendency to 
haemorrhage, persistent diarrhoea, early dropsy, and high fever. Remarkable 
variations are displayed in the course, and a transient improvement may take 
place for weeks or even months. Th e pnm lymphafin form seems to be of 
particular malignancy, s ome cases proving fatal in from three to eight weeks. 
In one' of rftjt‘cases the leukemia Tasted between eleven and twelve years. The’ 
diagnosis was made by the late W. H. Draper, and when I saw the patient, 
ten years after the onset, the cervical, axillary, and inguinal glands were greatly 
enlarged; the leucocytes were 242,000 per cubic millimetre, above 90 per cent 
of them being lymphocytes. The longest course of my hospital series of the 
lymphatic type was three years, and of the spleno-myelogenous about the 
same duration. 

Treatment. —Fresh air, good diet, and abstention from mental worry and 
care, are the important general indications. The indicaiio morbi can not lie 
met. There arc certain remedies which have an influence upon the disease. 
Of these, arsenic, given in large doses, is the best. I have repeatedly seen 
improvement under its use. On the other hand, there are curious remissions 
in the disease, as mentioned above, which render therapeutical deductions very 
fallacious. 

Quinine may be given in cas$s with a malarial history. Iron may lie 
of value in some cases, as may also inhalations of oxygen. Treatment with 
the X-rays should be tried. Some observers have reported very good results. 
Personally, I have not seen any very striking improvement. 

Excision of the leukannic spleen has been performed 43 times, with 5 
recoveries (J. C. Warren). 

Chloroma is a rare form of leukaemia in, which there is a tumor-like hyper¬ 
plasia of the bone-marrow with growths of a greenish color (“ croon cancer ") 
in the bones, particularly of the head and orbit, and in the organs/ TEere is 
anaemia and marked leukaemia. Dock has collected 22 cases reported Miiee 
1893. The chief symptoms arc progressive weakness, pallor, exophthalmos 
with the tumor formations. Sometimes there are skin eruptions, in Bram- 
well’s case of a greenish color. The cause of the remarkable color is unknown. 


m. HODGKIN’S DISEASE. 

Definition. —An affection characterized by progressive enlargement of the 
lymphatic glands (beginning usually on one side of the neck) and spleen, with 
the formation in the liver, spleen, lungs, and other organs of nodular growth-, 
associated with a secondary amemia, without leukaemia. 

Hodgkin, in 1832, recorded a series of cases of enlargement of the lym¬ 
phatic glands and spleen. As with Addison’s disease, to Wilks we owe a 
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dear conception of the affection with which he associated Ihe name of the 
distinguished morbid anatomist of Guv's Hospital.* 

Clinically the cases resemble certain form.- of leukamiin. lympho-sareoma. 
and lymphatic tuberculosis; some reconi writers eVon deny the existence of 
a separate malady, Hodgkin's disease. 

Many names bate been given to the condition—ainnmia lymphaticii 
(Wilks), adenic (Trousseau), p»eudo-leiik;eima (Colinlicun), and genera I i/cd 
lymphadenoma. 

The names malignant lymphoma (Billroth) and lympho-sareoma lm\c 
also been given to a form of progressive enlargement of the Ivinph-gluuds, 
but they should be restricted to primary sarcoma ol’ these structures, a very 
different affection anatomically, though clinically it may resemble Hodgkin’s 
disease. 

Etiology. —A majority of the cases occur in young persons. Of 1:1 cases 
collected by Mitchell Clark, 37 were jn males. Ten occurred below ten years 
of age and 33 below the fortieth year. Heredity, sy plnlis, and tuberculosis are" 
doubtful factors. Local irritation about Hie throat and mouth—regions drain¬ 
ing into the cervical glands—often precedes the onset of (tie swelling (Trous¬ 
seau). The true nature of the disease is unknown. Cert a in features suggest 
that it may be an actitc infrrHon—tbr rapidly fatal course of some cases, the 
frequency with which the disease starts in the cervical glands, and the not. 
infrequent preliminary involvement of the tonsils, the gradual extension from 
one gland-group to another, and the recurring exacerbations of finer. A pos¬ 
sible instance of direct infection is quoted by Murray in Alllmll's system. 
The results of bacteriological study are as yet uncertain. 

Relation to Malignant Disease.— Much confusion lias conic from the* 
use of the terms lympho-sarcoimi and malignant lymphoma to designate eases 
of Hodgkin’s disease. The two conditions are quite different. WeJamw of 
no malignant growth the metastases of which occur in one form of tissue only. 
Sarcoma invades the capsule of the gland and the adjacent textures, and 
does not limit its extension from one gland-group to another. Histologically 
there are radical differences between lympho-sareoma and Hodgkin’s disease. 

Relation to IYbekculoms. —Of late the view lias been advanced that 
Hodgkin’s disease is only a peculiar form of lymphatic tuberculosis, a view 
supported by Sternberg, Crowder, Musser, Sailer, and others. There is an 
acute, tuberculous adenitis and a chronic,form (sec p. 301!). either of which 
may closely resemble Hodgkin’s disease. The statement of the relationship is 
based upon (1) the presence of tubercle bacilli in the gland' in a certain 
number of eases of Hodgkin's disease, and (2) the successful inoculation of 
animals, even wdien the glands did not show tubercle bacilli microscopically. 
Opposed to this are the facts that (1) in a large majority of all case- bacilli 
are not present in the glands, and the inoculation experiment' are negative 
HVestphal); (2) the histological changes in the glands in Hodgkin s ili-ea-e 
are specific and distinctive (Reed): (3) the tuberculin test in typical cases 
of the disease is negative (Reed): and (4) the tuliereulosis when present is 
m many cases, at least, a terminal infection. 

* Students have now easy access to the original account (which api*>ared in the Trans¬ 
ition* of the Royal Med. and Chirur. Society, 1882), in the New Sydenham Society Memoir*, 
1602. xi 
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Morbid Anatomy. —The superficial lymph-glands are found most exten¬ 
sively involved, and from the cervical groups they form continuous chains unit¬ 
ing the mediastinal and axillary glands. The masses may pass beneath the pec¬ 
toral muscles and even beneath the scapula;. Of the internal glands, those 
of the thorax are most often affected, and the tracheal and bronchial groups 
may form large masses. The trachea and the aorta with its branches may be 
completely surrounded; the veins may be compressed, rarely the aorta itself. 
The masses perforate-the- sternum and invade the lung deeply. The retro¬ 
peritoneal glands may form a continuous chain from the diaphragm to the 
inguinal canals. They may camprcas the 1 ' metei s, the lumbar-and sacral 
newes r mulr-the-iliac-veinB. They may a dhere to the broad ligament and the 
utems-and-simulate fibroids. At an earlj. stage the glands are soft and elastic; 
later they may become firm and hard. > Fusion of contiguous glands does not 
often occur, and they tend to remain discrete, even after attaining a large size. 
The capsule is not infiltrated, nor are adjacent tissues invaded. On section the 
gland presents a grayish-white semi-translu'Cent appearance, broken by inter¬ 
secting strands of fibrous tissue; there is no-caseation or necrosis unless a 
secondary infection has occurred. 

The spleen is enlarged in per cent of the cases; in young children the 
enlargement may be great, but; iaa-organ rarely reaches the size of the spleen 
in ordinary leukaemia. In mp?e than half of the cases lymphoid growths are 
present. . , 

The marrow of the l^naJwnes may be converted into a rich lymphoid 
tissue. The lymphatic stnMpres of the tonsillar ring and of the intestines 
may show' marked hyperplafia. The liver is often enlarged, and may present 
-scattered nodular tumors, which may also occur in the kidneys. 

Histology. —The study of D. M. Reed,* from the laboratory of my col¬ 
league, Dr. Welch, suggests that there is a specific histological picture in 
Hodgkin’s disease characterized by (1) proliferation of the endothelial and 
reticular cells; (2) the formation of lymphoid cells (uniform in size and 
shape) from the mother cells of the lymph-nodes and from the endothelial 
cells of the reticulum; (3) characteristic giant cells, formed from proliferating 
endothelial cells, which differ from the giant cells of tuberculosis; (4) groat 
proliferation of the connective-tissue stroma leading to fibrosis; and, lastly, 
eosinophile cells, which form a marked feature in a large proportion of the 
cases. The metastatic nobbles present the same structure as the glandular 
growths. * 

When tuberculosis occurs as a secondary infection the two processes may 
be readily differentiated in sections of the glands. 

Symptoms.—f Enlargement of the glands on one side of the neck is usu¬ 
ally the first symptom. It is rare that other superficial groups or the deeper 
glands are first attacked, j, A chronic tonsillitis may precede the onset. 
Months, or even several years, may elapse before the glands on the other side 
of the neck or in the axilla are involved. Usually there is a progressive 
growth, until quite large groups are formed, is^yhich, however, the individual 
glands may be felt,->There_is not/)ften any pam.^Thainguinal glands may 
I flvwi frq pivnlved and grow rapidly, hut in many cases they do not reach the 


•Johns Hopkins Hospital Reports, voL x, 1902. , 
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sire of the cervical groups-iTtaing what may be called the first stage of the 
disease the patient’s general, condition is good. It may be many mouths before 
the internal lymph-glands become involved, and they may no\er enlarge suffi¬ 
ciently to cause symptoms. The spleen enlarges in a majority of eases. In 
rare instances the lymphoid tumors may be felt on the surface of the enlarged 
liver and spleen. . 

AaJhe„disease advances the symptoms f all i nto twy groups— those due 
to pressure of the enlarged glands, and the progressive cachexia. I The axillary 
groups may cause swelling and pain in the hands and arms. , The inguinal 
glands may press on the nerves and cause great pain, with aiuilling of the feet, 
involvement of the mediastinal glands is indicated hv paroxysmal cough, 
attacks of pain, dyspnoea, and sometimes most intense cyanosis of the upjier 
part of the body. Pleural effusion, disturbed heart action, and pupillary 
changes are rarer events. The. cases with paraplegia from imn-nm of the 
spine and the cord, are, as a rule, lympho-surcoma. 

The general symptoms of the disease are: 

Anaemia of a secondary type, not marked at first, and c\en in the later 
stages the red corpuscles rarely fall below 2,00#,000 per cubic millimetre. The 
leucocytes may be normal in number or thergrmay lie an early leneoeytosis, or 
at any time during the course there may hj^a transient increase. The small 
mononuclear forms may be relatively iuereasSdi In very rare instances a ter¬ 
minal leukaemia occurs, but, as C. F. Martin suggests, these eases may he true 
leukamiia from the start. 

Fevek. —A majority of the eases present (1) a slight irregular fever; 
(2) later in the disease there may he a daily rise of three nr four degrees, 
sometimes with a chill and sweat; (3) in a few rare instances Pel Inis do* 
scribed remarkable periods of fever of ten to fourteen days’ duration, alter¬ 
nating with intervals of complete apyroxia. They occurred in two of my eases. 
Ebstein described it as a form of chronic recurring fever. It is probably due 
to an intereurrent infection. 

Cachexia. —A remarkable grade of emaciation ultimately follows, associ¬ 
ated with great asthenia, and sometimes anasarca from the ameniia. 

Bronzing of the skin may occur, apart from the use of arsenic. An obsti¬ 
nate pruritus and recurring boils may add to the patient’s distress. 

Diagnosis. — (a) Tbbkuculosis. —It is not sufficiently recognized that there 
are both acute and chronic forms of general tuberculous adenitis (sec p, 306), 
but such cases do not often present difficulty in diagnosis. In the case of 
enlargement of the glands on one side of the neck beginning in a young per¬ 
son, it is often not at all easy to determine whether the disease is | uhercnjdsis 
°r beginning Hodgkin’s disease. Two points should be decided, hirst., ujider 
cocaine one of the small glands of the affected side should he excised ancLihe 
structure carefully studied in the light of Dr. Heed’s recent obsenationa^The 
histological changes differ markedly in Hodgkin’s disease from tbo-e imjuber- 
cnlosis. Secondly, tuberculin should be used if'the patient is afebrile. In 
early tuberculosis of the glands of the neck the reaction is prompt a$4 decisive. 
The large experience on this point in the wards of my colleaguo, Halsted, is 
conclusive as to the efficiency (and the harmlessness) of the method. In the 
later stages, when many groups of glands arc involved and the cachexia is well 
( advanced, the tuberculin reaction may be present in Hodgkin’s disease, but 
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even-then the histological changes are'distinctive. Other points to be noted a.„ 
the tendency in the tuberculous adenitis to coalescence of the glands, adhesion 
to the skin, with suppuration, etc., and the liability to tuberculosis of the lung 
or pleura. 

(b) Lbukjtmia.—A s a rule, the blood examination gives the diagnosis at 
a glance,, as Hodgkin’s disease presents only a-slight leucoCytosis. A dif¬ 
ficulty arises only in those rare instances of leukemia, usually the acute lym¬ 
phatic form, in which the leucocytes gradually decrease or in which the number 
for a time may become normal. Histologically there are striking difference'! 
between the structure of the glands in the two conditions. 

(c) Lympho-saizcoma. —Clinically the cases may resemble Hodgkin’s dis¬ 
ease very closely, and in the literature the two diseases have been confounded. 
The glands, as a rule, form larger masses, the capsules are involved, and 
adjacent structures are attacked. Pressure signs in the chest and abdomen are 
much more common in lympho-sarcoma. But the easiest and most satisfactory 
mode of diagnosis is examination of sections of a gland, as the structure is very' 
different from that seen in Hodgkin’s disease. The blood condition, the type 
of fever, etc.,, need a more careful study in this group of cases. 

Course.—There are f a£ulc_cases. in . which Iks. enlargements, spread rapidly 
and death follows in three or four months. As a rule, the disease lasts for 
two or three years. jBenyudahk-pfiriods of quiescence may occur, in which the 
glands, diminish in size, the foyer disappears, and the general condition im¬ 
proves. "Even a large group of.glands may almost completely disappear, or 
a tumor mas s on one side of the neck may subside while the inguinal glam Is 
a re enlarg ing. ^Usually a c achex ia with anaemia and swelling .of .the feet pre¬ 
cedes death. A fatal event may occur early from great enlargement of the 
mediastinal glands. 

Treatment.—When the glands are small and limited to one side of the 
i neck, operation should be advised; even when both sides of the neck are in¬ 
volved, if there are no signs of mediastinal growth, operation-ia. -justifiable. 
Tha ccmrse-of the disease may Iks delayed, even if cure doea.nnhiollow. 
t. There is a possibility that the X-rays may do good in selected cases. Cer¬ 
tainly the glands have been reduced in size, but I know of no case in which 
complete cure has been reported. Local treatment of the. glands seems to do 
but. little good. 

._ Arsenic is the only drug which has a positive value in the disease. In 
some cases the effects on the glands are striking. It may be given in the form 
of Fowler’s solution in increasing doses. Bccoveries have been reported (?)• 
Ill effects from the larger doses are rare. Peripheral neuritis followed the 
use of 3 iv, 3j, Ulxviij during a period of less than three months. QPhwpherus 
is recommended by Gowers and Broadbent, and may be tried if arsenic is not 
well borne.' Quinine, iron, and cod-liver oil are useful as tonies. For the 
pressure pains morphia should bo given. 


TV. FOEFUBA. 

Strictly speaking, purpura is a symptom, not a disease; but under thh 
tqnn are conveniently arranged a number of affections characterized by 'extrav¬ 
asations of the blood into the skin. In the present state of our knowledge ft 
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satisfactory classification can not be made. W. Koch groups all forms, inelud- 
ing h aem ophilia, under the designation lia’inorrhayic diutkasis, believing that 
intermediate forms link the mild purpura simplex and the most intense pur¬ 
pura haanorrhagica. For a full discussion of the subject and an analysis of 
my cases, see Pratt’s article in my “System of Medicine," Yol. IV. 

The purpuric spots vary from 1 to or 1 mm. in diameter. When syiiall 
and pin-point-like they arc culled petechia*; when large, they are known as 
ecchymoses. At first bright red in color, they become darker, and gradually 
fadeto brownish stains. They do not disappear on pressure. 

I»-a]Ljcases..0f purpura the coagulation time of the blood should be esti¬ 
mated (Wright); the coagulometer is a useful clinical instrument for the pur¬ 
pose. Normal blood clots in the tubes in from three to live minutes. In some 
forms of purpura the coagulation time is retarded to ten or fifteen minutes, 
and in hannophilia it has been delayed to fifty minutes. 

The following is a provisional grouping of the cases: 

Symptomatic Purpura.— (a) lui'icTiors.—In pya'iniusepticaemia, and 
malignant endocarditis (particularly in the last Direction), ecchymoses may 
be very abundant. Irudyplius fever the rash is always purpuric.r.Measlesf,scar¬ 
let^ fever, and more particular!yjkmall-pox nmVcereliro-spinal fever, have eacli a 
raricty characterized by an extensive purpuric rash. 

( b ) Toxic.—Thet virus of snakes produces with great rapidity oxtrava- , 
ation of blood—a condition which lias been very carefully studied by Woir 
Mitchell. ..Certain medicines, particularly copaiba, quinine, belladonna, mer- 
iwy, ergot, and the iodides occasionally, are followed by a petechial rash, 
durpura may follow the use of comparatively small doses of iodide of potas¬ 
sium. It is not a very common occurrence, considering the great frequency 
with which the drug is employed. A fatal event may he caused by a small 
amount, as in a case reported by Stephen Mackenzie of a child which died after 

a dose of 2£ grains. An erythema may precede the lumnorrhage. It is not 
always a simple purpnra, but may he an acute febrile eruption of great inten¬ 
sity. In September, I8!l I. a man aged forty-eight was admitted under my 
care with artcrio-sclerosis and dropsy. The latter yielded rapidly to digitalis 
and diuretin. When convalescent he was ordered iodide of potassium in 10-^ 
grain doses three times a day, and took in fourteen days 420 grains. He had 
high iever, cagyzti. swelling of the throat, and the most extensive purpura 
over the whold body. 1 saw in an adult an extensive purpura of the skin of the 
legs follow the taking of 60 grains of the drug in four dose-. Under this 
division, too, comes the purpura so often associated with jaundice. 

(c) Cachectic. —Under this heading are best described the instances of 
purpura which occur in the constitutional disturbance of'cancer, tuberculosis, 
Hodgkin’s-discase. Bright’s disease, scurvy, and in the debility of old age. In 
these cases the spots are usually confined to the extremities. '1 hev may lie very 
abundant on the lower limbs and about the wrists and hand-. This constitutes, 
probably, the commonest variety of the disease, and many examples of it can 
1*9 seen in the wards of any large hospital. 

(d) Necrotic. —One variety is met with in ruses of organic disease, i It 
is the so-called myelopathic purpura, which is seen occasionally in'locomotor 
ataxia, particularly following attacks of the lightning pains and, as a rule, 
involving the area of the skin in which the pains have been most intense. 
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Cases have been met with 


is nml. —rrVtfn. 

and nwflainnallv ijn severe neuralgi a. Another form is the remarRpble hysteri¬ 
cal condition in which stigmata, or bleeding points, appear upon the skin. 

(e) Mechanical.— This variety is most frequently seen injfflous stasis 
of any form, as in the paroxysrqS of whooping-cough an$.in_epilqpsy and 
aboutttight bandages. 

Arthritic.—This form is characterised by involvement of the joints. It 
is usually known, therefore, as rheumatic, though in reality the evidence upon 
which this view is based is not conclusive. Of 200 cases of purpura analyzed 
by Stephen Mackenzie, G1 had a history of rheumatism. For the present it 
seems more satisfactory to use the designation arthritic. Three group* of 
cases may be recognized: 

(а) PunruHA Simplex. —A mild form, often known as purpura simplex, 
seen most commonly in children, in whom, with or without articular pain, a 
crop of purpuric spots appears upon the legs, less commonly upon the trunk 
ind arms. As pointed out by Graves, tins, form is not infrequently associated 
with diarrhoea. The disease is seldom severe. There may be loss of appetite, 
and slight amentia. Fever is not, as a rule, present, and the patients get well 
jjj a week or ten days. Usually regarded as rheumatic, anil certainly asso¬ 
ciated, in some instances, with undoubted rheumatic manifestations, yet in a 
majority of the patients the arthritis is slighter than in the ordinary rheuma¬ 
tism of children, and no other manifestations are present. 

(б) Purpuiia (Peliosis) Riieumatica ( Schonlein's Disease). —This re¬ 
markable affection is icharacterized by multiple arthritis, andian eruption 
which varies greatly in character, sometimes purpuric, more commonly a*.-o- 
j-iated with urticaria or with erythema exudatioum. The disease is mod. 
common in males between the ages of twenty and thirty. It nat-iafrequeutly 
ffifa in with s ore throat, a fever from 101° to 103°, and articular pains. r l he 
■fash, which makes its appearance first on the logs or about the affected joints 
may be a simple purpura or may show ordinary urticarial wheals. In other 
instances there are nodular infiltrations, not to be distinguished from erythema 
nodosum. The combination of wheals and purpura, the purpura urticans. is 
'very distinctive. Much more rgrely-vesication is met with, the so-called 
pemphigoid purpura. The amount of oedema is variable; occasionally it is 
excessive. In one case, which I saw in Montreal with Molson, the chin and 
lower lip were enormously swollen, tense, glazed, and deeply ccchymotic. The 
eyelids were swollen and purpuric, while scattered over the cheeks and about 

i joints were numerous spots of purpura urticans. These are the cases which 
Ve been described as febrile purpuric adema. The temperature range, in 
l cases, is not high, but may reach 102° or 103°. 

rho.urine is sometimes reduced in amount and may be albuminous. The 
joint affections are usually slight, though associated with much pain, par¬ 
ticularly as the rash comes out. Relapses may occur and the disease may 
return at the same time for several years in succession. 

The diagnosis of Schonlein’s disease offers no difficulty. 1 Tfa e a s sociation 
■eL. multiple arthritis withjuiEpura and ustiaaxioJp very characteristic. In a 
case which I saw with Musser there was endo-pericarditis, and the question 
at first arose whether the patient had malignant endocarditis with extensive 
cutaneous infarcts. 




PURPURA. 


746 


Schonlein’s peliosis is thought by most writers to be of rheumatic origin, 
and certainly many of the cases have the characters of ordinary rheumatic 
fever, plus purpura. By many, however, it is regarded as a special affection, 
of which the arthritis is a manifestation analogous to that which occurs in 
hemophilia and in scuny. The frequency with which sore throat precedes 
the attack, and the occasional occurrence of endocarditis or pericarditis, are 
certainly vory suggestive of true rheumatism. 

The cases usually do well, and a fatal event is extremely rare. The throat 
symptoms may persist and give trouble. In two instances 1 have mvu necrosis 
and sloughing of a portion of the uvula. 

(c) Punruiu, Ekvtiikma. and I'lmcvitiA with Yisokual Ltsions,— 
This variety, seen chiefly in children, is characterized by (1) relapses or recur¬ 
rences, often extending over several years; cutaneous lesions, which may 
be simple purpura, purpura urtleans, urticaria, angio-neurolie (edema, and 
erythema in all its multiform varieties; in successive attacks (lie skin lesions 
may vary greatly; (3) gastro-iiitcstmul crises— |>aui, vomiting, and dini'ilncn; , 
(4) joint pains or swelling, often trilling; (<>) lmmiorrliagi's from the niueoiis 
membranes; (G) enlargement of the spleen; (i) nephritis, which is the most, 
serious feature and the most frequent cause of death, the cases with colie 
and purpura are often spoken of as Uiaioehs purpura, lull the skin lesion is 
very variable. The whole group of symptoms is really a manifestation of an as I 
yet unknown mischief, which at one.tune attacking the skin causes any of the I 
manifestations of the erythema group, from simple purpura lo aiigio-neurntic / 
cedema, attacking the intestines or stomach causes vomiting, colic, or bleeding, . 
or attacking the kidneyaon acute and sometimes fatal nephritis. (I'or a study c 
of twenty-eight eases see American Journal of Medical Sciences, J.mu.iiy^ 

WM.) , . n 

Purpura Heemorrhagica.—I'lider this heading may he considered the cases 
of very severe purpura with liaunorrhages from the mucous inombianos. 1 he ^ 
affection, known as the morbus maiulosiis of Worlliof, is most commonly mut 
with in young and delicate individuals, particularly in girls; Imt ease- are 
described in which the disease lias attacked adults in full vigor. After a ^ 
few days of weakness and debility, purpuric spots appear on the skin and , 
rapidly increase in numbers and size. Bleeding from the mucous surfaces -ets 
in, and the epistaxis, lwmaturia. and haemoptysis may cause profound ameinia. 
Chart XX illustrates the rapidity with which amemia is produced and the 
gradual recovery. Death mav take place from loss of blood, or from bammr- 
rhage into the brain. Slight fever usually accompanies the disease. In favor¬ 
able cases the affection terminates in from ten days to two weeks, there are 
instances of purpura hamiorrhagica of great malignancy, which may prove 
fatal within twenty-four hours —purpura fuhninnns. This form is most com¬ 
monly met with in children, and is characterized chiefly by cutaneous !hemor¬ 
rhages, and death may occur before any bleeding takes place from the mut. 

InT diagnosis of purpura hirmorrhagica it is important to exclude 
scurvy, which may be done by the consideration of the previous h ® a1 ^’ . _ 
circumstances under which the disease occurs, and by the absence of swe g 
Df the gums. The malignant forms of the fevers, particularly small-poi and 
■ ^distinguished by the prodromes and the higher temperature. 
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Treatment. —In symptomatic purpura attention should be paid to the con¬ 
ditions under which it occurs, and measures should be employed to increase 
the strength and to restore a normal blood condition. Tonics, good food, and 
fresh air meet these indications. In the simple purpura of children, or that 



associated with slight articular trouble, arsenic in full doses should be given. 
No good is obtained from the small doses, but the Fowler’s solution should lie 
pushed freely until physiological effects are obtained. In peliosis rheumatics 
■the sodium salicylate may be given, but with discretion. I confess not to 
have seen any special control of the haemorrhages by this remedy. 

Aromatic sulphuric acid, ergot, turpentine, acetate of lead, or tannic and 
gallic acids, may be given, and in some instances they seem to check the bleed¬ 
ing. Oil of turpentine is perhaps the best remedy, in 10 or 15 minims doses 
three or four times a day. Wright, of Netley, advises the use of calcium 
chloride in 20-grain doses four times a day (for three or four days) to 
increase the coagulability of the blood. In bleeding from the mouth, gum- 1 , 
and nose, the inhalation of carbon dioxide, irrigations with 2-per-cent gelatin 
solution, and adrenalin should be tried. The last remedy has often acted 
promptly. 
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ILeMORMIAGIC DISEASES OF THE Ne\V-BOBN. 

1. Syphili* Hemorrhagica Neonatorum.— The child may be born healthy, 
or there may be signs of hemorrhage at birth. Then in a few days thore 
are extensive cutaneous extravasations and bleeding from the mucous sur¬ 
faces and from the navel. The child may become deeply jaundiced. The 
post mortem shows numerous extravasations in the internal organs and exten¬ 
sive syphilitic changes in the liver and other organs. 

2. Epidemic Hsemoglobinnria (lb inckcl’s I)i,*enee ).—Hamioglobinurin in 
the new-born, which occasionally occurs in epidemic form in lying-in insti¬ 
tutions, is a very fatal affection, which sets in usually about the fourth day 
after birth. The child becomes jaundiced, and there are marked gastro-inles- 
tinal symptoms, with fever, jaundice, rapid respiration, and sometimes cyano¬ 
sis. The urine contains albumin and blood-coloring matter—met haemoglobin. 
The disease has to lie distinguished from the simple icterus neonatorum, with 
which there may sometimes be blood or blood-coloring matter in the urine. 
The post mortem shows an absence of any septic condition of the umbilical 
vessels, but the spleen is swollen, and there are puneliforin hiemorrhages in 
different parts. Some cases have shown in a marked degree acute fatty degen¬ 
eration of the internal organs—(he so-calledJjgJJjjiiaeaso. 

3. Morbus Maculosus Neonatorum.—Apart from the common visceral 
haaiiorrhages, the result of injuries at birth, bleeding from one or more of 
the surfaces is a not uncommon event in the new-born, particularly in hos¬ 
pital practice. Forty-five cases occurred in (»,T00 deliveries (0. W. Townsend). 
The bleeding may be from the naiel alone, hut more commonly it is general. 
Of Townsend’s 50 cases, in 20 the blood came from the bowels (melama nno-> 
Uiliac, um), in 1-1 from the stomach, in 14 from the month, in 12 from the nose, 
in 18 from the navel, in 3 from the navel alone. The bleeding begins within 
the first week, but in rare instances is delayed to the second or third. Thirty- 
one of the cases died and 19 recovered. The disease is usually of brief dura¬ 
tion. death occurring in from one to seven days. The temperature is often 
elevated. The nature of the disease is unknown. As a rule, nothing abnor¬ 
mal is found post mortem. The general and not local nature of the affection, 
its self-limited character, the presence of fever, and the greater prevalence 
cf the disease in hospitals, suggest an infectious origin (Townsend). The 
bleeding may be associated with intense hematogenous jaundice. Not every 
case of bleeding from the stomach or bowels belongs in this category. Ulcers 
of the oesophagus, stomach, and duodenum have boon found in the ncw-ljom 
dead of melcena neonatorum. The child may draw the blood from the breast 
and subsequently vomit it. In the treatment the external warmth must be 
maintained, and in feeble infants the couveu.se may bo used. Camphor is 
recommended, ergotin hypodermically, and the suprarenal extract. 

V. H2EMOPB3LIA. 

D efinit ion,—A constitutional fault, hereditary or acquired, characterized 
by a tendency to uncontrollable bleeding, either spontaneous or from slight 
wounds, sometimes associated with a form of arthritis. The coagulation time 
°f the blood is usually much retarded. 
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The fact that fatal haemorrhage might occur from alight, trifling wounds 
had been known for centuries. Fordyce, in 1784, recognized the hereditary 
nature, and early in the last century described the American* bleeder families. 
Buel, Otto, Hay, Coates, and others in America published similar reports. The 
disease is considered at length in the monographs of Legg and Grandidier, and 
recently by Stempel. 

Etiology.—In a majority of cases the disposition isi hereditary. In the 
Appleton-Swain family, of Beading, Mass., there have been cases for nearly 
two centuries; and F. F. Brown, of that town, tells me that instances ha\e 
already occurred in the seventh generation. Atavism through the female alone 
is almost the rule, and the daughters of a bleeder, though healthy and free 
from any tendency, are almost certain to transmit the disposition to the male 
offspring. The affection is much more common in males than in females— 
11:1, Legg; 4:1, Stempel. The tendency usually appears within the first two 
years of life It is rare for manifestations to be delayed until the tenth or 
twelfth year. Families in all conditions of life are affected. The bleeder 
families are usually large. The members are healihy-looking, and have fine, 
soft skins. The Anglo-German races are chiefly attacked; of 209 eases col¬ 
lected within the ten years 1890-1900 by Stempel, 90 were German, 95 Eng¬ 
lish or American, only 16 French, Hungarian, or Russian. Steiner has re¬ 
ported from my clinic instances occurring in a negro family. 

Morbid Anatomy.—Ho special peculiarities have been described. In some 
instances changes have been found in the smaller vessels; but in others careful 
studies have been negative. ’ An unusual thinness of the vessels has been noted. 
Haemorrhages have been found in and about the capsules of the joints, and m 
«a few instances inflammation of the synovial surfaces. The nature of the dis¬ 
ease is unknown. An increase in the number of the red blood-corpuscles—ery- 
throcythaemia—with a peculiar frailty of the blood-vessels, has been supposed- 
A deficiency of the leucocytes anrt-a di minuti on of the blood-plates have been 
noted, though in a case from my clinic, studied by Steiner, these structures 
were normal. Wright has found the coagulation time much retarded, as long 
as twenty-three and forty-five minutes. 

Symptoms.—Usually hemophilia is not noted in the child until a trifling 
cut is followed by serious or uncontrollable hemorrhage, or spontaneous bleed¬ 
ing occurs and presents insuperable difficulties in its arrest. The symptoms 
may be grouped under three divisions: external bleedings, spontaneous and 
traumatic interstitial bleedings, petechise and ecchymoses; and "the joint affec¬ 
tions.. Thiextarnal bleedings may be spontaneous, but more commonly they 
follow, cuts and wounds. In 334 cases (Grandidier) the chief bleedings were 
epittinYia , 1 ft p; frgm the mouth, 43; stomach, 15; bowels, 36; urethra, 16; 
lnnjra ,. 1 7 ; and in a few instances bleeding from the skin of the,.head, the 
tongue, finger-tips, tear-papilla, eyelids, external ear, vulva, navel, and 
scrotum. 

Traumatic hleeding may result from blows, cuts, scratches, etc., and the 
blood may be diffused into the tissues or discharged externally. TriviaLopera- 
tion 8 have proved-fatal, such as the extraction of teeth, circumcisidn, or vene¬ 
section. It is possible that there may be local defects which make bleed in; 
from certain parts of the body more dangerous. D. Hayes Agnew mentionec 
to me the case of a bleeder who had always bled from cuts and bruises abov< 
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the neck, never from those below. The bleeding is a capillary oozing. It may 
last for hours, or even many days. KpkUuia-.may,pane fatal in twenty-four 
hours'. In the slow bleeding from the mucous surfaces large blood tumors niay 
form and project from the nose or mouth, forming remarkable-looking struc¬ 
tures, and showing that the blood has the power of coagulation. The inter¬ 
stitial hemorrhages may be spontaneous, or may result from injury. I’eleeluie 
or large extravasations—hamatomata—may occur, particularly after blows. 

Joint Affections. —The knees and elbows are chiefly involved, but the small 
joints may be attacked. The onset is usually acute, with slight fever and 
swelling and pain, and sometimes mines*. In other instances there is hieinor- 
rhagic effusion without fever. Konig recognizes three stages: first, lnemar- 
throsis; secondly, an inflammatory process, with fever and spindle-formed 
swelling, which is apt to be mistaken for tuberculosis: ami, lastly, there may 
be extensive organic changes, winch may even resemble those of arthritis 
deformans. There are eases witli spontaneous hiemorrhages into muscles and 
•joints without (for years at least) external bleedings. 

Abdominal Symptoms. —Intestinal crises, similar to those which occur in 
purpura, may be present and are of great importance, as the diagnosis of 
appendicitis may be made. 1 have seen two eases. 

Diagnosis. —In the diagnosis of the condition the family tendency is impor¬ 
tant. A single uncontrollable ha'inon-hage in child or adult is not to lie ranked 
as haemophilia; but it is only when a person shows a marked tendency to mul¬ 
tiple haemorrhages, spontaneous or tiauimitic, which tendency is not transitory 
hut persists, and particularly if there have been joint affections, that we may 
consider the condition luemopluli.i. Such conditions as epistaxis, recurring for 
years—if no other haemorrhage occun—or recurring luvmaluria from one kid-, 
ney, which has been spoken of as unilateral renal luemophilia, have no associa¬ 
tion with the true disease. There is a remarkable form of hereditary epistaxis 
with multiple cutaneous nuevi—telangiectases. The bleeding comes from the 
dilated spider muvi in the nose, or on the lips, tongue, or checks (./. II. II. 
Bulletin, 1901). I’ehosis rheuinatica is an affection which touches haemophilia 
very closely, particularly in the relation of the joint swellings. It may also 
show itself in several members of a family. The diagnosis from the various 
forms of purpuia is usually easy. 

Prognosis. —The patients rarely die in the first bleeding. The younger 
the individual the worse is the outlook, though children rarely die in the first 
year. Grandidier states that of 152 boy subjects, 81 died before the termi¬ 
nation of the seventh year. The longer the bleeder survives the greater the 
chance of his outliving the tendency; but it may persist to old age, as shown 
in the case of Oliver Appleton, the first reported American bleeder, who died 
at an advanced age of haemorrhage from a bed-sore and from the u ret ora. 
The prognosis is graver in a hoy than in a girl. In the latter menstruation 
is sometimes early and excessive, but fortunately, in the female members of 
hsemophilie families, neither this function nor the act of parturition brings 
with it special dangers. 

Treatment.—Members of a bleeder’s family, particularly the hoys, sltould 
ke guarded from injury, and pperations of all sorts avoided. The daughters 
should not marry, as it is through them that the tendency is propagated. 

When an injury or wound has occurred, absolute rest and compression 
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should first be tried, and if these fail the styptics may be used. In epistaxis 
ice, tannic and gallic acid may be tried before resorting to plugging. Internally 
ergot seems to have done good in several cases. Legg advises the perchloride 
of iron in half-drachm doses every two hours with a purge or sulphate of soda. 
For the epistaxis the inhalation of carbon dioxide through the nostrils is 
recommended \>y A. E. Wright. He also advises a solution of fibrin ferment 
and chloride of calcium as a styptic. Dried suprarenal gland, 1 part to 10 
of water, freshly prepared, may be applied to the part, or the active principle, 
epinephrin or adrenalin, may be tried. Gelatin in 5-per-cent solution is warmly 
recommended. Venesection has been tried in several cases. Transfusion ha« 
been employed, but without success. During convalescence, iron and arsenic 
should be freely used. 

y ‘ , 

' • ' JO * 


,A. VI. SOTJBVY (Scorbutus). 


9 Definition. —A constitutional disease characterized by great debility, with 
anffimia, a spongy condition of the gums, and a tendency to haemorrhages. 

Etiology.—The disease has been known from the earliest times, and has 
prevailed particularly in armies in the field and among sailors on long voy¬ 
ages. It has been well called “ the calamity of sailors .” 

From the early part of the last century, owing largely to the efforts of 
Lind and to a knowledge of the conditions upon which the disease depends, 
scurvy has gradually disappeared from the naval service, hi the mercantile 
marine, cases still occasionally oceur, owing to the lack of proper and suitable 
food. 

» In parts of Russia scurvy is endemic, at certain seasons reaching epidemic 
proportions; and the leading authorities upon the disorder, now in that coun¬ 
try, are almost unanimous, according to Hoffmann, in regarding it as infec¬ 
tious. 

In the United States scurvy has become a very rare disease. To the hos¬ 
pitals in the seaport towns sailors are now and then admitted with it. In 
large almshouses outbreaks occasionally occur. A very great increase of for¬ 
eign population of a low grade has in certain districts made the disease not 
at all uncommon. In the mining districts of Pennsylvania the Hungarian. 
Bohemian, and Italian settlers are not infrequently attacked. McGrew ha- 
recently reported 42 cases in Chicago, limited entirely to Poles. He ascer¬ 
tained that in a large proportion of the cases the diet was composed of bread, 
strong coffee, and moat. Occasionally one meets with scurvy among quite 
well-to-do people. One of the most characteristic cases I have ever seen wa¬ 
in a woman with chronic dyspepsia, who had lived for many months chieflv 
on tea and bread. Some years ago scurvy was not infrequent in the law 
lumbering camps in the Ottawa Valley. Tn Great Britain and Ireland it ha- 
become very.rare; only 302 eases were admitted to the Seaman’s Hospital in 
the twenty-two years ending 1896 (Johnson Smith). Judging from the Re¬ 
port of the American Pfcdijj||4p Society, we must infer that infantile scurvy i- 
on the increase in the Unif(|pStat«s. 

The precise cauflfe is unknown; there are three theories of the disease: 

(o) That it is the result of an absence of those,-ingredients, in. the food 
which are supplied by fresh vegetables. What these constituents are has not 
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yet been definitely determined. Garrod holds that the detect is the absence 
of the. potasaic salts. Others believe that the essential factor is the absence 
of the organic salts present in fruits and vegetables. Halfe believed that the 
absence from the food of the malates, citrates, and lactates reduces the alka¬ 
linity of the blood; and Wright has brought forward evidence which suggests 
that it may be an acid intoxication. 

(6) That it is duc-to toxic materials in the foods—some unknown organic 
poison the product of decomposition. That it is not due to an absence of 
fresh vegetables or the salts of fruits and vegetables seems to have been settled 
by Nansen-and his comrades, who, living for months under the most unfavor¬ 
able hygienic surroundings, but eating fresh bear’s meat and bear's blood, 
escaped scurvy. Holst and Froiich in their recent work oppose this toxic view, 
and maintain that the disease is duo to the lack in the food of nutrient con¬ 
stituents which so far have not been identified. 

(c) In opposition to these chemical views it is urged that the disease 
depends-upon'a..specific (as yet unknown) micro-organism. 

OtilgT.factors play an important part in the disease, particularly physical 
and moral, influences—overcrowding, dwelling in cold, damp quarters, and 
prolonged fatigue under depressing influences, as during the retreat of an 
army. Among-prisoners, mental depression plays an important role. It is 
stated that epidemics of the disease have broken out in the French convict- 
ships en route to New Caledonia even when the diet was amply siillieicnt. 
Nostalgia is sometimes an important element. It is an interesting fact 
that prolonged starvation in itself does not necessarily cause scurvy. Not 
one of the professional fasters of late years has displayed any scorbutic symp¬ 
tom. The disease attacks all ages, but the old are more susceptible to it., 
Sex has no special influence, but during the siege of Paris it was noted that the 
males attacked were greatly in excess of the females. 

Morbid Anatomy.—The anatomical changes are marked, though by no 
means specific, and are chiefly those associated with luemorrhagc. The blood 
is dajk and fluid. The microscopical alterations arc those of a severe amcinia, 
without leuoeeytosis. The bacteriological examination has not yielded any¬ 
thing very positive. Practically there arc no changes in the blood, either ana- 
to mienl or Vhomi ciil which can "Tin regarded as peculiar to the disease. The 
skin shows the cechymoses evident during life. There are hamiorrhagcs into 
the muscles, and occasionally about or even into the joints. I hemorrhages 
occur in the internal organs, particularly on the serous membranes and in the 
kidneys and bladder. The gums are swollen and sometimes ulcerated, so that 
in advanced cases the teeth are loo-e and have even fallen out. Ulcer- are 
occasionally met with in the ileum and colon. Hamiorrhagcs into the mucous 
membranes are extremelv common. The spleen is enlarged mid soft. Paren¬ 
chymatous changes are constant in the liver, kidneys, and heart. 

Symptoms. —The disease is insidious in its onset. Karlv symptoms are 
loss in. weight, progressive weakness, and pallor. Very soon the gums are 
noticed to be swollen and spongy, to bleed easily,^ in extreme eases to pre¬ 
sent a fungous appearance. These changes, reptrdod as characteristic, are 
sometimes absent. The teeth may become loose and even fall out. Actual 
necrosis of the jaw is not common. The breath is excessively foul. The 
tongue & swollen, but may be red and not much furred. 1 lie salivary glands 
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are occasionally enlarged. Hemorrhages beneath the mucous membranes of 
the mouth are common. The skin becomes dry and rough, and ecchymoses 
soon appear, first on the legs and then on the arms and trunk, and particularly 
into and about the hair-follicles. They are petechial, but may become larger, 
and when subcutaneous may cause distinct swellings. In s evere case s, par¬ 
ticu larly in the le gs, there may be effusion between the periosteum and the 
Bone^ forming irregular nodes, which may break down and form foul-looking 
sores. The slightest bruise or injury causes haemorrhages into the injured 
part. (Edema about the ankles is common. The ““""y ” Been 

oftenest in the legs, is a remarkable infiltration of the subcutaneous tissues and 
muscles, forming a brawny induration, the skin over which may be blood¬ 
stained. Hasmorrhages from the mucous membranes are less constant symp¬ 
toms; epistaxis is, however, frequent. Hemoptysis and bsematemesis are 
uncommon. Haematuria and bleeding from the bowels may be present in 
very severe cases. 

Palpitation of the heart and feebleness and irregularity of the impulse 
are prominent symptoms. A hamric murmur can usually be heard at the 
base. Haemorrhagic infarction of the lungs and spleen has been described. 
Respiratory symptoms are not common. The appetite is impaired, and owing 
to the soreness of the gums the patient is unable to chew the food. Constipa¬ 
tion is more frequent than diarrhoea. Pain, tenderness, or swelling in the 
joints were present in 13 of McGrow's 42 cases. The urine is often albu¬ 
minous. The changes in its composition are not constant; the specific gravity 
is high; the color is deeper. The statements with reference to the inorganic 
constituents are contradictory. Some authorities have found the phosphates 
and potassium salts to be deficient; others hold that they are increased. 

There are mental depression, indifference, in some cases headache, and 
in the later stages delirium. Cases of convulsions, of hemiplegia, and of 
meningeal haunorrhage have been described. Remarkable ocular symptoms are 
occasionally met with, such as night-blindness or day-blindness. 

In advanced cases necrosis of the bones may occur, and in young persons 
eVen separation of the epiphyses. There are instances in which the cartilages 
have separated from the sternum. The callus of a recently repaired fracture 
has been known to undergo destruction. Fever is not present, except in the 
later stages, or when secondary inflammations in the internal organs appear. 
The temperature may. indeed, be sometimes below normal. Acute arthritis 
is an occasional complication. 

Diagnosis.—No difficulty is met in the recognition of scurvy when a num¬ 
ber of persons are affected together. In isolated cases, however, the disease 
is distinguished with difficulty from certain forms of purpura. The associa¬ 
tion with manifest insufficiency in diet, and the rapid amelioration with suit¬ 
able food, are points bv which the diagnosis can be readily settled. 

Prognosis. —The outlook is good, unless the disease is far advanced and the 
conditions persist which lead to its occurrence. The mortality now is rarel) 
great. Death results from gradual heart-failure, occasionally from sudder 
syncope. Meningeal hae morrhage, extravasat ion into t he serous cavities, eftfero 
aalitis, and other intercurrent affections may prove fatal. 

Prophylaxis. —The regulations of the Board of Trade require that a suffi 
dent supply of antiscorbutic articles of diet be taken on each ship; so tha 
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now, except as the result of accident, the occurrence of .-cunv is rare in 
sailors. 

Treatment.—The juice of two or three lemons daily and a diet of plenty 
of jneat and fresh vegetables snfficc to cure all cases of scurvy, unless far 
advanced. When the stomach is much disordered, small quantities of scraped 
meat and milk should be given at short intervals, and the lemou.juice in grad¬ 
ually increasing quantities. A bitter tonic, or a steel and bark mixture, may 
be given. As the patient gains in strength, the diet may lie more liberal, and 
he may eat freely of potatoes, cabbage, water-cresses, and lettuce. The stoma¬ 
titis is the symptom which causes the greatest distress. The permanganate 
of potash or dilute carbolic acid forms the best mouth-wash. Pencilling the 
swollen gums with a tolerably strong solution of nitrate of silver is very useful. 
The solution is better than the solid stick, as it reaches to the crevices between 
the granulations. The constipation which is so common is best treated with 
large enemata. For other conditions, such as hemorrhages and ulcerations, 
suitable measures must bo employed. 

' Infantilu Scuiivy ( Harlow’s Disease ). 

As in adults, scurvy may occur in children in consequence of imperfect 
food supply. 

W. B. Cheadle and Gee, in London, have described in very young children 
a cachexia associated with haemorrhage. Cheadle regarded the cases as scurvy 
ingrafted on a rickety stock. Gee called his cases periosteal cachexia. Casus 
had previously been regarded as acute rickets. 

A few years later Barlow made an exhaustive study of the condition with, 
careful anatomical observations. The affection is now recognized as infantile 
scurvy, and is called Barlow’s disease. The American 1’iediatric Society has 
collected (1898) in the United States 379 cases. Of these, the hygienic sur¬ 
roundings were good in 303. A majority of the patients were under twelve, 
months. I The proprietary foods, particularly malted milk and condensed milk, 
seem to be the most important factors in producing the disease, lherc are 
instances in which it has developed in breast-fed infants, and in others fed 
on the carefully prepared milk of the Walker-Gordon laboratories. , 

The following is a general clinical summary, taken from Barlow’s de¬ 
scription: 

“ So long as it is left alone the child, is tolerably quiet; the lower limbs 
are kept drawn up and still; but when placed in its bath or otherwise moved 
there is continuous crying, and it soon becomes clear that the pain is con¬ 
nected with the lower limbs. At this period the upper limbs may be touched 
with impunity, but any attempt to move the legs or thighs gives rise to 
screams. Next, some obscure swelling may be detected, first on one lower 
limb, then on the other, though it is not absolutely symmetrical. . . . I ho 
swelling is ill-defined, but is suggestive of thickening round the shafts of the 
•tones, beginning above the epiphyseal junctions. Gradually the bulk of tho 
limbs affected becomes visibly increased. . . . The position of the limbs be¬ 
comes somewhat different from what it was at the outset. Instead of being 
flexed they lie gn tt immobile, in a state of pseudo-paralysis. . . . 

AbouFthis time, if not before, great weakness of the back becomes manifest. 

IB ■ 
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A little swelling of one or both scapula; may appear, and the upper limb, 
may show changes. These are rarely so considerable as the alteration!, m 
the lower limbs. There may be swelling above the wrists, extending for a short 
distance up the forearm, and some swelling in the neighborhood of the epi¬ 
physes of the humerus. There is symmetry of lesions, but it is not absolute; 
and the limb affection is generally consecutive, though the involvement of one 
limb follows very close upon another. T he joints ar c free. In severe cum-s 
another symptom may now be found—namely, crepitus in the regions adjacent 
to the junctions of the shafts with the epiphyses. The upper and lower ex¬ 
tremities of the femur, and the upper extremity of the tibia, are the common 
sites of such fractures; but the upper end of the humerus may also be so 
affected. ... A very startling appearance may be observed at this period 
in the front of the chest. The^stornum, with the adjacent costal cartilages 
and a small portion of the contiguous ribs, seems to have sunk bodily back, 
en bloc, as though it had been subjected to some violence which had fractured 
several ribs in the front and driven them back. Occasionally thickenings of 
varying extent may be found on the exterior of the vault of the skull, or 
even on some of the bones of the face. . . . Hero also must be mentioned a 
remarkable eye phenomenon. There develops a rather sudden proptosis of one 
eyeball, with pufliness and very slight staining of the upper lid. Within a 
day or two the other eye presents similar appearances, though they may be of- 
less severity. The ocular conjunctiva may show a little ecchymosis, or may 
be quite free. With respect to the constitutional symptoms accompanying tho 
above series of events the most important feature is tho profound anaemia 
which is developed. . . . The anaemia is proportional to tho arjpunt of limb 
"involvement. As the case proceeds, there is a certain earthy-colored or sallow 
tint, which is noteworthy in severe cases, and when once this is.established 
bruise-like cchymoses may appear, and more rarely small purpura. Emacia¬ 
tion is not a marked feature, but asthenia is extreme and suggestive of mus¬ 
cular failure. The temperature is very erratic; it is often raised for a day 
or two, when successive limbs are involved, especially during the tense stage 
but is rarely above 101° or 102°. At other times it may be normal or sub 
normal.” If tho teeth have appeared the gums may be spongy. 

In young children with difficulty in moving the lower limbs, or in whmi 
paralysis is suspected, the condition should always be looked for. What i 
known sometimes as. Parrot's disease, or syphilitic pseudo-paralysis, may b 
confounded with it. In it the loss of motion is more or less sudden in th 
upper or lower limbs, or in both, due to a solution of continuity and separai 10 
of the cartilage at the end of the diaphysis. There are usually crepitatio 
and much pain on movement. 

The essential lesion is a subperiosteal blood extravasation, which causes H 
thickening and tenderness in the shafts of the bones. In some instances llici 
is haemorrhage in the intramuscular tissue. 

The prophylaxis is most important. The various proprietary forms of co 
denged milk and preserved foods for infants should not be used. The fre 
cow's milk should be substituted, and a teaspoonful of meat-juice or gra 
* may be given with a little mashed potato. Orange-juice or lemon-jui 
should be given three or four times a day. Recovery is usually prompt a’ 
satisfactory. 
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YU. STATUS LYMPHATICUS. LYMFHATISM. 

Definition. —A rare condition met with chiefly in children and young ]H>r- 
sons, in which the lymphatic glands and lymph tissues throughout the body, 
the spleen, the thymus, and the lymphoid hone-marrow are 'in a slate of 
hyperplasia. These features have been found associated with rickets and with 
liypoplasia of the heart and aorta. 

The special interest lies in the faet that these pathological conditions have 
been met with frequently in eases of sudden death. I’altnuf and others of tho 
Vienna school, who have written extensively on the subject, believe that indi¬ 
viduals with this hyperplasia have lowered powers of resistance, and are par¬ 
ticularly liable to paralysis of the heart. 

Anatomical Condition. — (a) Lymcm-ii lands. —The pharyngeal, thoracic, 
and abdominul groups are most frequently affected. The cervical, axillary, 
and inguinal are less commonly involved, but these glands may show slight, 
enlargement. The lymphatic structures of ihe alimentary tract, the tissues 
Oi the tonsils, the adenoid structures in the upper pharynx, and the solitary 
and agminated follicles of the small and large intestines are usually much en¬ 
larged. The hyperplasia of the intestinal lymphatic structures may bo tho 
most remarkable, tho individual glands standing out like peas. 

(6) Spleen. —Enlargement of this organ is usually moderate in degree. 
The Malpighian bodies may show very prominently, and alien aiuemie may 
look like large tubercles. The organ is usually soft and bypcnemic. 

(c) TheYllvuus is enlarged, and may measure as much as 10 cm. in ^ 
length. It looks swollen and soft, and on section may exude a milky white 
fluid. 

(d) The bone-mahuow has been found in a state of, hyperplasia, anil the 
yellow marrow of the long bones in young adults, and even in persons between 
the ages of twenty and thirty, has been found replaced by red marrow. Among 
other associated conditions of this cnji&tiLulio LyinplujliCU, as it lias been called, 
are hypoplasia of the heart and aorta and enlargement of the thyroid gland. 
In a large number of the cases in children rickets is coincident. 

Diagnosis. —The diagnosis of the lymphatic constitution is not always easy. 
Enlargement of the superficial glands, with hypertrophy of the tonsils, signs 
of slight swelling of the thyroid, dulness over the sternum, with signs of 
enlargement of the mesenteric glands, are among tho most important fea¬ 
tures. Signs of hypoplasia of the vascular system are still more uncertain, 
though Quincke believes tha't in such instances the left ventricle is dilated aud 
the peripheral arteries may be much smaller than normal. The subjects have 
Usually a pale and pasty complexion, and are fat and flabby. 

Sudden Death in the Status lymphatious.— What has directed the atten¬ 
tion of writers more particularly to this condition is the frequency with which 
*t has been found in cases of unexpected death from very trilling and inade¬ 
quate causes, as in the case of a death immediately after the preventive inocu¬ 
lation with the antitoxin of diphtheria, and during anadhosia in young chU- 
divn for trifling operations, as for adenoids or circumcision, etc. ^ Hinkev 
I'lake, and others have studied this question with great care. Lther and 
chlorof orm se em equally dangerous in these cases. Cases of sudden death of 
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persons in the water, who have fallen in and, though immediately recovered, 
were dead, or who have died suddenly while bathing, are referred by Paltauf 
to this condition. And, lastly, there is a large group of cases of sudden death 
in children without recognizable cause, in whom post mortem the thymus lias 
been found enlarged—the so-called “Thymus Tod” (see under Thymus 
Gland). It lias also been suggested that certain of the sudden deaths during 
convalescence from the infectious fevers'arc to be referred to this status lym- 
phaticus. Escherich thinks that certain measures usually harmless, such as 
hydrotherapy, may have an untoward effect in children in this condition of 
lymphatism, and adds that tetany and laryngismus may be associated with it. 

Two explanations are offered of the sudden death: Eiist, that it is due to 
mechanical pressure of the enlarged thymus on the trachea. In only one of 
Blumer’s nine cases was there evidence of this. Secondly, that it is caused 
by a toxaemia, an overproduction of the internal secretion of the thymus. 
Blumer has extended this view, and suggests that it is a lymphotoxsemia. 

Vm. DISEASES OF THE SUPRARENAL BODIES. 

1. Addison’s Disease. 

Definition. —A constitutional affection characterized by asthenia, muscular 
and vascular, irritability of the stomach, and pigmentation of the skin, symp¬ 
toms due, in all probability, to loss of the internal secretion of the adrenal 
glands. Tuberculosis of the adrenals is the common anatomical change. 

The recognition of the disease is due to Addison, of Guy’s Hospital, whose 
monograph on The Constitutional and Local Effects of Disease pf the Supra¬ 
renal Capsules was published in 1855. 

Etiology. —Males are more frequently attacked than females. In Grccn- 
how’s analysis of 183 cases 119 were males and (14 females. A majority of 
the cases occur between the twentieth and the fortieth year. A congenital 
case has been described in which the skin had a yellow-gray tint. The child 
lived for eight weeks, and post mortem the adrenals were found to be large 
and cystic. Injury such as a blow upon the abdomen or back, and caries of the 
spine, have in many cases preceded the attack. The disease is rare in America; 
only 17 cases came under my observation. 

Horbid Anatomy and Pathology. —There is rarely emaciation or anaemia 
Rolleston thus summarizes the condition of the suprarenal bodies in Addison’: 
disease: 

“ 1. The fibro-caseous lesion due to tuberculosis—far the commonest con 
dition found. 3. Simple atrophy. 3. Chronic interstitial inflammation lead 
ing to atrophy. 4. Malignant disease invading the capsules, including Add 
son’s Case of malignant nodule compressing the suprarenal vein. 5. Blo<> 
extravasated into the suprarenal bodies. 6. No lesion of the suprarenal bodn 
themselves, but pressure or inflammation involving the semilunar ganglia. 

“ The first is the only common cause of Addison’s disease. The other 
with the exception of simple atrophy, may be considered as very rare.” 

The nerve-cells of the semilunar ganglia have been found degenerated ar 
deeply pigmented, and the nerves sclerotic. The ganglia are not uncommon 
entangled in the cicatricial tissue about the adrenals. The spleen has occ 
oimmsillv been found enlarged; a persistent enlarged thymus has been found. 
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T he two c hief theories which have lioon advanced (o explain the disease art': 
{a) Thai it .depended upon the loss of function of tlie adrenals. This was the 
view of Addison. The balance pf experimental evidence is in favor of the view 
that the adrenals are functional glands, winch furnish an internal secretion 
esaentMl tCrth'e' normal metabolism. Schafer and Oliver have shown tlmt the 
human adrenals contain a very powerful extract, which is not .to he obtained 
in coses of Addison’s disease; they have also studied the toxic effects on ani¬ 
mals of the extracts of the glands. In the cases in which the adrenals have 
been found involved without the symptoms of Addison’s disease, accessory 
glands may have been present; while in the rare eases in which the symptoms 
of the disease have been present with healthy adrenals the semilunar ganglia 
and adjacent tissues have been involved in dense adhesions, which may have 
interfered readily with the vessels or lymphatics of the glands. On this view 
Addison’s disease is due to an inadequate supply of the adrenal secretion, just 
as myxeedema is caused by loss of function of the thyroid gland. “ Whether 
the deficiency in this internal secretion leads to a toxic condition of the blood 
or to a general atony and apathy is a question which must remain open ” (Kol- 
leston)J- (bj That it is an affection of the alxlominal sympathetic system, 
induced most commonly by disease of the adrenals, but also by other-chronic 
disorders which involve the solar plexus and its ganglia. According 1o this 
view, it is an affection of the nervous system, and the pigmentation has its 
origin in changes induced through the trophic nerves. The pronounced debil¬ 
ity is the outcome of disturbed tissue metabolism, and the circulatory, respira¬ 
tory, and digestive symptoms are due to implication of the pnenmogastric 
nerves. The changes found in the alxlominal sympathetic are held to suppirt 
this view, and its advocates urge the occurrence of pigmentation of the ski is 
in tuberculosis of the peritomeum, cancer of the pancreas, or aneurism of the 
abdominal aorta. Bramwell thinks that the symptoms may he m part due to 
irritation of the sympathetic and in part to adrenal inadequacy. 

Symptoms.— in the words of Addison, the characteristic symptoms are 
“anaemia, general languor or debility, remarkable feebleness of the hearts 
action, irritability of the stomach, and a peculiar change of color in the 


tu i B , as a rule, insidious. The feelings of weakness as a rule, 
precede the pigmentation. In otl.er instances the gastro-mtestinal symptoms 
thf weakness, and the pigmentation come on together. Lhere are a 
in the literature in which the whole process has been acute, following a shock 
or some special depression. There are three important symptoms • 

(1) iliSWiQS-OK xiu Skin.— This, as a rule, first attracts the atten¬ 
tion of patient’s friends. The grade of coloration rang™| from. a hgh 
yellow to a deep brown, or even black. In typica eases it is diflW J 
deeper^n the exposed parts and in> the regions wTiero tlJalso wher- 
1S more mlense, as the areolse of the nipples i and arxnuju k 
eveTtheTskin is compressed" or irritated, as by the wins aiu . , g j w _ 

lie confined to the face and hands. Occasionally it js fwind 

log-atrophy of pigment, leuqodcrma, may occur Ihe pigmentation is toad 

.uRLme membrb*. .1 the mouth Wuge, 

meutafiSTSf the mucou. membr.ee h not '‘“ l . eemm™ i. to uTo 
in chronic stomach troubles, etc. (Fr. Sehultze), and is common in the negro. 
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A patchy pigmentation of the serous membranes has often been found. Qvrr 
the diffusely, pigmented skin there may be little mole-like spots of deeper pig¬ 
mentation, and upon the trunk, particularly on the lower abdomen, they may 
be “ ribbed ” like the sand on the seashore. 

(2) Gastro-intestinal Stmptomb.— -The disease may set in with attacks 
of nauseaTfiftTvomllmg, spontaneous in character. Toward the close there 
may be pain with retraction of the abdomen, and even features suggestive of 
peritonitis (Ebstein). A marked anorexia may be present. The gastric symp¬ 
toms are variable throughout the course; occasionally they are absent. Attacks 
of diarrhcea are frequent and come on without obvious cause. 

(3) Astiienia, the most characteristic feature of the disease, may be 
manifested early as a feeling of inability to carry on the ordinary occupation, 
or the patient may complain constantly of feeling tired. The weakness is 
specially marked in the muscular and cardio-vascular systems. There may be 
an extreme degree of muscular prostration in an individual apparently well 
nourished, whose muscles feel firm and hard. The cardio-vascular asthenia 
is manifest in a feeble, irregular action of the heart, which may come on in 
paroxysms, in attacks of vertigo, or of syncope, in one of which the disease 
may prove fatal. The blood-pressure is low, falling to 70 or 80 mm. of ITg 
Headache is a frequent symptom; convulsions occasionally occur. Pain in the 
back may be an early and important symptom. 

Anemia, a symptom specially referred to by Addison, is not common. In 
a majority of the patients the blood-count is normal. McMunn has described 
an increase in the urinary pigments, and a pigment has been isolated of very 
much the same character as the melanin of the skin. 

, T he mode of termination is either by syncope , which may occur even early 
in the disease,"By gradual progressive asthenia, or by the development of tuber¬ 
culous lesions. In two cases I have known a noisy delirium with urgent 
dyspnoea to precede the fatal event. 

Diagnosis. —Pigmentation of the skin is not confined to Addison’s disease. 
The following are the conditions which may give rise to an increase in the 
pigment: 

(1) Abdominal growths—tubercle, cancer, or lymphoma. In tuberculosis 
of the peritonaeum pigmentation is not uncommon. 

(2) Pregnancy, in which the discoloration is usually limited to the face, 
the so-called masque dcs femmes enceintes. Uterine disease is a common cause 
of a patchy melasma. 

(3) Ilamochromatosis, associ ated with hypertrophic cirrhosis, pigmqpta- 
ti on o f tha .s k in. and diabetes. More commonly in overworked persons of con¬ 
stipated habit and with sluggish livers there is a patchy staining about the 
face, and Jorehead. 

(4) The vagabond’s discoloration, caused by the irritation of lice and 
dirt, which may reach a very high grade, and has sometimes been mistaken 
for Addison’s disease. 

(6) In rare instances there is deep discoloration of the skin in melanotic 
cancer, so deep and general that it has been confounded with melasma supra¬ 
renale. 

(6) In certain cases of exophthalmic goitre abnormal pigmentation occurs 
«* noted bv Drummond and others. 
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(7) In & few rare instanced the pigmentation in scleroderma may bo 
general and deep. 

(8) In. the face there may be an extraordinary degree of pigmentation duo 
to innumerable small black comedones. If not seen in a very good light, 
the face may suggest argyria. Pigmentation of an advanced grade may occur' 
in chronic ulcer of the stomach and in dilatation of the organ., 

(9) Arg yria could scarcely be mistaken, and yet I was consulted in a ease 
in which the diagnosis of Addison’s disease had" been made by several good 
observers. 

(10) Arsenic when taken for many months may cause a most intense pig¬ 
mentation of the skin. 

(11) .With arterio-sclcrosis and chronic heart-disease there may be marked 
melanoderma. 

(12) In pernicious anosmia the pigmentation may be extreme, most com¬ 
monly due to the prolonged administration of arsenic. 

(13) There is a form of deep pigmentation, usually in women, which in¬ 
sists for years without change and without any s|icciul impairment of health. 
I have mot with two cases; in one the pigmentation was a little more leaden 
than is usual in Addison’s disease; in both the condition had lasted some 
years. 

In any case of unusual pigmentation these various conditions must lie 
sought for; the diagnosis of Addison’s disease is scarcely justifiable without 
the asthenia. In many instances it is difficult early in the disease to arrive 
at a definite conclusion. The occurrence of fainting tits, of nausea, and gas¬ 
tric irritability arc important indications. As the lesion of the capsules is 
almost always tuberculous, in doubtful cases the tuberculin test may lie used. 
In two of my cases, robust, healthy men with pigmentation and gastric symp¬ 
toms, the reaction was obtained. 

Prognosis.— The disease is "iiitr^y f if 1,1 Thomases in which the bronzing 
is slight or does not occur run a more rapid course. There are occasionally 
acute cases which, with great wenkness, vomiting, and diarrluca, prove fatal 
in a few weeks. In a few cases the disease is much prolonged, even to six or 
ten years. In rare instances recovery has taken place, and periods of improve¬ 
ment, lasting many months, may occur. 

Treatment. —When there is profound asthenia the patient should be con- 
finrd tohrd, as fatal syncope may at any time occur. In three of my cases 
death was sudden. Arsenic and strychnia are useful tonics. For the diar¬ 
r hoea lnryn cloaca nf bismuth should tie given; for the irritability of the stom- 
adv. creasote^Jiydrocyanic acid, ice, and champagne. The diet should bo 
1 ig ht and'"nutrit ious. Many patients thrive Best on a strict milk diet. 

Treatment by Suprarenal Extract. —E. W. Adams has analyzed 97 cases. 
In 7 the condition grew worse, in 3 cases of transplantation death was attrib¬ 
uted to the treatment. In 43 there was no effect noticed. In 31 there was 
temporary improvement; in 16 the relief seemed permanent. In two of our 
eases there was marked improvement; in one all the severe symptoms disap¬ 
peared, and the patient died of an acute infection, which apparently had noth¬ 
ing to do with the disease. The adrenals were found sclerotic. The gland 
may he given raw or partially cooked or in a glycerin extract. Tabloids of the 
dried extract are given, one grain of which corresponds to fifteen of the giand. 
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Three of the tabloids may be given daily. Operation has been suggested, but 
has not been carried out on any undoubted case. 

2. Other Diseases of the Supkahenal Capsules. 

Adrenalitis, Acute Hcemorrhagic .—The lesion resembles that of acute pan¬ 
creatitis, haemorrhage and necrosis in varying proportions. The clinical pictu re 
is very complex.' The or^f. ia mi/Llon with pain and vomiting, profound 
prostration and death ip A- faw .day3. In ~o{fre)r cases convulsions occur, or 
there may be a profound myasthenia, acute or,subacute. SuiJden death has 
occurred. Injghildren the disease may be associated with purpura, cutaneous 
and visceral. The symptoms are believed to be due to acute or subacute 
adrenal insufficiency. The diagnosis is not often made during life. The 
white line, the amende vascular skin reflex, described by Sergcnt as of diag¬ 
nostic value, is too common to be of much import. 

Hypertrophy .—Tn chronic nephritis and arterio-flclerosis adenoma or dif¬ 
fuse hyperplasia of the glands has been found, which some have attributed to 
hypgradrenalism—an overactivity of the antitoxic and angiotonic functions • 
of the gland. In children tumor or hypertrophy has been found associated 
with remarkable precocity and development of the sexual organs. 

Tumors .—Primary growths are rare, secondary are not uncommon. The 
former are usually mistaken for kidney tumors. There is a special typo of 
malignant growth in children characterized by rapid growth, diffuse infiltra¬ 
tion of the liver, and great distention of the abdomen without ascites or jaun¬ 
dice (Pepper tertius); and Robert Hutchison has described a remarkuhle 
syndrome in children of adrenal tumor, exophthalmos and cranial tumors. 

IX. DISEASES OF TEE SPLEEN. 

The acute swelling in fever, and the chronic enlargement of the organ in 
paludism, leukaemia, cirrhosis of the liver, and heart-disease have been fully 
described, but there remain several conditions to which brief reference may 
be made. 

1. Movable Spleen. 

Movable or wandering spleen is seen most frequently in women the sub¬ 
jects of enteroptosis. It may be present without signs of displacement of 
other organs. It may be found accidentally in individuals who present no 
symptoms whatever. In other cases there a re draggi ng, uneasy feelings in the 
back and side. AlLgrades are met with, from a spleen tliat can be felt com¬ 
pletely, helojv the margin of the ribs to a condition in which the tumor-mas; 
impinges upon the pelvis; indeed, the organ has been found in an inguina' 
hernia! In the large majority of all cases the_ spleen is enlarged. Sometime 
it appears that the enlargement has caused relaxation of the ligaments; b 
other instances the relaxation seems congenital, as movable spleens have beei 
found in different members of the same family. Pos§iWy_traumatj§in ma 
account-far so me of t he cases. Apart from the dragging, uneasy sensation 
and the worry in nervous patients, wandering spleen causes very few serioi; 
symptoms. Torsion of the pedicle.may produce a very alarming and serioi 
CQastiiipn, leading to great swelling of the organ, high Jgy qr, or even 1 
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MflWl i is . A young woman was admitted to my colleague Kelly's ward with 
a tumor supposed to be ovarian, but which proved to be a wandering, moder¬ 
ately enlarged spleen. She was transferred to the medical wanl. where she 
had suddenly very great pain in the abdomen, a large swelling in the left flank, 
and much tenderness. Halsted operated mid found an enormously enlarged 
spleen in a condition of necrosis, adherent to the adjacent parts and to the 
abdominal wall. Ho laid it open freely, and large necrotic masses of spleen 
tissue discharged for some time. She made a good recovery. 

The diagno sis of a wandering spleen is usually easy unless the organ lie- 
eomes fixed and is deformed by adhesions and perisplenitis. The shape .of the 
organ, and the sharp margin with the notclics are the points to be specially 

The treat me n t of the condition is important. Occasionally the organ may 
be kept in position by a properly adapted belt and a pad under the left costal 
margin. Removal of the displaced organ has liecn advised and carried out in 
many cases, and nowadays it is not a very serious operation. It is, however, 
as a rule unnecessary. In 2 eases of enlarged spleen under my care, with great, 
mobility, causing much discomfort and uneasiness, Halsted completely relieved 
the condition by replacing the spleen, packing it in position with gauze, and 
allowing firm adhesions to take place, lloth these patients were seen more 
than eighteen months after the operation and the organ had remained in 
position. 

2 . RUPTURE OK THE Rl’I.KKN. 

This is of interest in connection with the spontaneous rupture in cases of 
acute enlargement during typhoid fever or malaria, which is very rare. Rup¬ 
ture of a malarial spleen may follow a blow, or a fall, or an exploratory punc¬ 
ture. In India and in Mauritius rupture of the spleen is stated to be very 
common. Fatal haemorrhage may follow puncture of a swollen spleen with a 
hypodermic needle. Occasionally the rupture results from the breaking of an 
infarct or of an abscess. The symptoms are those of lueinorrhage into the 
peritonaeum, and the condition demands immediate laparotomy. 

3. Infarct and Abscess of tiie Spleen. 

Emboli in the splenic arteries causing infarcts may lie cither infective or 
simple. They are seen most frequently in ulcerative endocarditis and in septio 
conditions. Infarcts may also follow the formation of thrombi in the branches 
of the splenic artery in cases of fever. They are not very infrequent in 
typhoid. In a few instances the infarcts have followed thrombosis in the 
splenic veins. They are chiefly of pathological interest. The infarct of the 
spleen may be suspected in cases of'septicaemia or pyiemia when there is pain 
in the splenic region, tenderness on pressure, and slight swelling of the organ; 
on several occasions I have heard a well-marked peritoneal friction rub. Occa¬ 
sionally in the infective infarcts large abscesses are formed, and in rare 
instances the whole organ may be converted into a sac of pus. 

Tumors of the spleen, hydatid and other cysts of the organ, and gummata 
are rare conditions of anatomical interest. In Hodgkin’s disease the organ 
may be enlarged and smooth, or irregular from the presence of nodular tumors. 
» 
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4. Splenomegaly, Splenic Anaemia, Bivrr'a n.ar... 

Anemia may be associated with many conditions in-which the spleen is 
enlarged—in leukaemia, in pernicious anaemia, in Hodgkin’s disease, ip cir- 
rhoeis of the liver, particularly of the hypertrophic type, and in the syphilitic 
form, and in chronic malaria. But apart from all these, and apart from the 
forms of tropical splenomegaly already considered, are the conditions which 
have been grouped under the names primitive splenomegaly, splenic anaemia, 
and Banti’s disease. Though the clinical picture may be very similar, it seems 
impossible to classify them all as one disease. The following groups of cases 
may be described: 

1. Banti’i dise as e , with its three stages: (a) simple splenomegaly, which 
may persist for years, without anaemia or with perhaps only a low color index; 
(&) severe anaemia of a secondary type with pigmentation of the skin and a 
marked tendency to hsematemesis; (cj finally jaundice supervenes and ascites. 
Thexhronicity, the great enlargement of the spleen, and the secondary anaemia 
are the most striking features. In most cases a chronic hyperplasia of the 
organ has been found; in a few an extraordinary endothelial hyperplasia, 
which Gaucher described as a chronic endothelioma. In a small number of 
cases, Dock, D6v6, and others have reported a remarkable sclerosis of the por¬ 
tal vessels, with thromboses and obliteration; but whether this is primary or 
secondary has not yet been determined. The cause of the disease is.-unknown. 
It may be a chronic infective process, the chief seat of which is in the spleen, 
where the poisons cause the endothelial proliferation. That the spleen itself 
is at fault appears probable from the prompt relief which follows removal of 
the organ. In three of five cases which I have seen, permanent recovery has 
followed splenectomy. 

2. There are two family forms of splenomegaly, in one the children 

attacked present marked constitutionar dtfltu rbanooo-. dwarfing of stature, 
clubbing of the fingers, infantilism, pigmentation of the skin, and sometimes 
enlargement of the liver. This is the variety described by Collier, Bovaid, 
Brill, and Frederick Taylor. In the other, the Minkowski type, the spleno¬ 
megaly is associated with a congenital jaundice, but the health of the patient 
is not disturbed. Though jaundice is present there is no bile coloring matter 
in the —nn fi"hrlnm f rifi mn 

In Banti’s disease removal of the spleen t ofEers the best chance of perma¬ 
nent relief. Armstrong’s recent statistics give 72 per cent of recoveries. 
A rpen ic and the X-rays appear to have very little influence. 

5. Splenomegalio Polyoyth-smia with Cyanosis (Yaquez’s Disease) . 

A condition in which with an enlarged spleen and cyanosis there is an 
extraordinary increase of the red blood-corpuscles, up to 9-13 millions per 
c.mm. Heada che, giddin ess, and q onstipation are the common symptoms. The 
patients may present a curious bnfck-red color^ ox_when it is cold an extreme 
degree of cyanosis. It is a chmnic-afCeotion, lasting -many .years. In the 
few post-mortems which have been performed the bone-marrow has been found 
in a state of extreme hyperplasia, and it has been suggested that the disease 
h the red'bieod counterpart of leukaamia—erythrpeythtp miafar erythrem ia- 
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In the Quarterly Journal of Medicine, October, 1908, and January, 1909, 
Dr. Parkes Weber gives a full critical digest of the subject, which is one 
of great clinical and pathological interest. Ikilygiobutism without splenic 
enlargement occurs in many other conditions, particularly in congenital heart- 
d i seas e a nd after residence at high altitudes. With jirimary tuberculosis of 
the Bglsfin ihcre_has also been associated polyglobulism and •cyanosis. But 
apart from all these conditions there is probably a well-defined disease of 
unknown etiology with the above-mentioned characters. 


X. DISEASES OF THE THTBOID GLAND. 

1. CONUKSTION. 

At puberty, in girls, often at the onset of menstruation, the gland enlarges; 
in certain women the neck becomes fuller at each menstruation, and it was 
an old idea that the gland enlarged at or after defloration. The slight enlarge¬ 
ment at puberty may persist for months and cause uneasiness, but as a rule 
it disappears completely. 1 do not remember a single instance in which the 
goitre has remained, though of course such a possibility has to he considered. 
From mechanical causes, as ligh t collars, repeated crying, or prolonged use of 
t hp voi ce, the gland may swell for a short time. 


2. Aoutk Thyroiditis. 

Thir ty prim ary it is almost always a complication of one of the acute 
infections, typhoid fever, scarlet fever, diphtheria, pneumonia, rheumatic fever, 
o r mump s. The whole gland may be involved, or only one lobe. There ip 
swelling, pa in mi pressure, and very soon redness over the ulfeeted part. It 
may. resolve or go on to suppuration. The entire gland may be destroyed and 
myxeedema follow, as in a case reported by Shields. Basedow’s disease has fol¬ 
lowed the acute thyroiditis of typhoid fever. 


3. Goitre. 


Definition.—Hypertrophy of the thyroid gland, occurring sporadically or 
endemically. 

Sporadic goitre is not uncommon, and is confined almost exclusively ta 
w o m e n: . In girls at puberty slight enlargement of the gland is very common, 
and it may persist for a year or longer; in rare instances the enlargement per- 


The following varieties may be distinguished: (a) Parenchymatous, in 
which the enlargement is general and the follicles, usually newly formed, 
contain p gelatinous colloid material, (b) Vascular, in which the en¬ 
largement is chiefly due to dilatation of the blood-vessels without the 
new formation of glandular tissue, (c) Cystic goitre, in which the en¬ 
larged gland is occupied by large cysts, the walls of which often undergo cal¬ 
cification. . 

Endemic goitre is rare in the United States and Canada. The endemic 
centres referred to in Barton’s monograph (1819) and in Ilirsch’s Geograph¬ 
ical* Pathology |D longer exist. It is most prevalent about the eastern end of 
Lake Ontario and in Michigan (Dock), and in parts of the province of Que- 
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bcc; and of late years there appears to have been an increase in the cases. 
In Great Britain it is still met with in a few localities, as in Derbyshire—the 
Derbyshire neck; and it is very common in the upper Thames valley. In 
Switzerland and parts of France and Italy it is very.prevalent, occurring 
alone or in association with cretinism. In parts of Central Asia there arc 
towns, such aa Khokapd.in. Turkestan, in which a large proportion of the 
population have goitre or cretinism. Busaian. troops stationed there may have 
goitres within a few months. 

In schools and garrisons there have been remarkable outbreaks of acute 
goitre in epidemic form, lasting a few months, and disappearing, in school*, 
after the holidays. In one instance 161 boys among 3S0, and 246 girls among 
381, were attacked (Guillaume). 

Symptoms ,-4Tbe enlargement may be uniform or affect only one lobe, 
or the isthmus alone, j When-small, a goitre causes no. inconvenience. 'When 
large, it may compress the trachea, causing dyspnoea, or may pass beneath the 
sternum and compress the veins. These, however, are exceptional circum¬ 
stances, and in a large proportion of all cases no serious symptoms are noted. 
The affection usually comes under the care of the surgeon, tf Sudden-death 
occasionally occurs in large bronchoceles. In some instances it may be difficult 
to determine the cause, and it has been thought to be associated with pressure 
on the vagi. I have reported an instance in which it resulted-' from haemor¬ 
rhage into the gland and into the adjacent tissues. The blood passed into the 
cellular tissues of the neck and under the sternum, covering the aorta and 
pericardium. In regions in which goitre prevails the drinking-water should 
be boiled. Change of locality is sometimes followed by cure. The medicinal 
treatment is very unsatisfactory. Iodine and various countcrirritants exter¬ 
nally, iodide of potash, ergot, and many other drugs are recommended bv 
writers. The thyroid extract has been used with.success in a few cases. If 
the organ progressively enlarges and causes great disfigurement or inconven¬ 
ience, operation should be advised. 

4. Tumobs of the Thtboid. 

These are very varied, (a) Adenomata, either simple or malignant 
The latter may form extensive metastases. A case is reported by Hayward 
in which growths resembling thyroid tissue occurred in the lungs and 
various bones of the body, (h) Cancer, of which several forms have been 
lescribed. (c) Sarcoma. All of these have a surgical rather than a medical 
nterest. 

Aberrant and Accessory Thyroids .—Anywhere from the root of the tongue 
■jo the arch of the aorta small fragments of thyroidal tissue have been found, 
[n the mediastinum they may form large tumors, and in the pleura an acce- 
wry cystic thyroid may fill the upper half of one pleural cavity or even the 
snlire side (F. A. Packard). Thkjiugauil thyroid is hot uncommon, varv- 
ng in sifc?. from a hemp seed to a pea, usually free in the deep muscle- 
>f the tongtie, or attached to the hyoid bone. When enlarged the lingual 
roiiie-may form a tumor of considerable size. The true thyroid has been 
ibsent, and! removal of the lingual goitre has been follo wed by. myxoedjn i.' 
fStorrsl. 
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5. Exophthalmic (Ioitkk. 

(Graves’s, Basedow’s, or Parry's Disease.) 

Definition. —A disease characterized by exophthalmos, enlargement of the 
rtiymi d- and functional disturbance of the vascular system. I Ms very possibly 
caused by disturbed function of the thyroid gland (hyperthyroidism). 

•Historical Note.—In the posthumous writings of t'aleb lliliier l’arry 
(182&) is a description of 8 cases of Enlargement of the Thyroid (Hand in 
Connection with Enlargement or Palpitation of the Heart. In the first ease, 
seen in 1786, he also described the exophthalmos: *■ The eyes wore protruded 
from their sockets, and the countenance exhibited an up|ienrniieo of agitation 
and distress, especially in any muscular movement.” The Italians chum that 
Flajani described the disease in 1800. I have not been able to see his original 
account, but Moebius states that it is meagre and inaccurate, and hears no 
comparison with that of Parry. If the name of any physician is to lie asso¬ 
ciated with the disease, undoubtedly it should he that of the distinguished old 
Bath physician. Graves doscrilied the disease in 1805 and Basedow in 1810. 

Etiology.—The disease is more frequent in women than in men. Of 200 
cases tabulated by Eshncr, there were 161 females. The age of onset is usually „ 
from tlugtwentieth to the thirtieth year. It is sometimes seen iusseveral mem- 
bers of the same family. Worry, fright, and depressing emotions precede the . 
development of the disease in a number of eases. 

The disease is regarded by some as a pure neurosis, in favor of which is A 
urged the onset after a profound emotion, the absence of lesions, and the 
cure which has followed in a few cases after operations upon the nose. Other* 
believe that it is caused by a central lesion in the medulla oblongata. In , 
support of this there is a certain amount of experimental evidence, and in 
a few autopsies changes have been found in the medulla. Of late years the 
view has been urged, particularly by Moebius and by Greenfield, that exoph¬ 
thalmic goitre is primarily a disease of the thyroid gland (hyperlliyrea) m 
antithesis to myxedema (athyrea). The clinical contrast lietween these two 
diseases is most suggestive—the increased excitability of thu nervous system, 
the flushed, moist skin, the vascular erythism in the one; the dull apathy, 
the low temperature, slow pulse, and dry skin of the other. ie e mnges in 
the gland in exophthalmic goitre arc, as shown by Greenfield, those of an orga 
in active evolution—viz., increased proliferation with the production, of newiy 
formed tubular spaces and absorption of the colloid materia w m i • P 
by a more mucinous fluid (Bradshaw Lecture, 1893). 1 lm thyroidjcxtract 
given in excess produces symptoms not unlike those of * ls f“ ,| 

cardia, tremor, headache, sweating, and prostration. Bcclere has recently 
reported a case in which exopthalmos developed after an 
the thyroid extract usually aggravates the symptoms of esopl thalm : goitre^ 
The most successful line of treatment has been I;ha directed tn.dmm. h the 
bulk of the goitre. These are some of the considerations which avor-the v e 
that the symptoms are due to disturbed function of the thyroid gland, Prob 
ably to h^Lcretion of certain materials, which induce » ^ °f diromc 

intgxicatioT Myxmdema may develop in the late stage* s 'Xuhe nntriSn 
simteefema and in a few cases scleroderma, which indicate that the nutrition 
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of the skin is involved. Persistence of the thymus is almost the rule (Hector 
Mackenzie), but its significance is unknown. 

Symptoms. —Acute and chronic forms may be recognized. In the acute 
form the disease may arise with great rapidity. In a patient of J. H. Lloyd's, 
of Philadelphia, a woman, aged thirty-nine, who had been considered perfectly 
healthy, but wjiose friends had noticed that for some time her eyes looked 
rather large, was suddenly seized with intense vomiting and diarrhoea, rapid 
action of the heart, and great throbbing of the arteries. The eyes were promi¬ 
nent and staring and the thyroid gland was found much enlarged and soft. 
The gastro-intestinal symptoms continued, the pulse became more rapid, the 
vomiting was incessant, and the patient died on the third day of the illness. 
Only the abdominal and thoracic organs could be examined and no changes 
were found. Two rapidly fatal cases occurred at the Philadelphia Hospital, 
one of which, under F. P. Henry’s care, had marked cerebral symptoms. The 
acute cases are not always associated with delirium. In a case reported by 
Sutcliff death occurred within three months from the onset of the symptoms, 
owing to repeated and uncontrollable vomiting. More frequently the onset is 
gradual and the disease is chronic. There are four characteristic symptoms 
of the disease—exophthalmos, tachycardia, enlargement of the thyroid, and 
tremor. 

Taohycaedia. —Eapid heart action iB only one of a scries of remarkable 
vascular phenomena in the disease. The pulse-rate at first may be not more 
than 95 or 100, but when the disease is established it may be from 140 to 
fSO, or even higher. Irregularity is not common, except toward the close. In 
a well-developed case the visible area of cardiac pulsation is much increased, 
the action is heaving and forcible, and the shock of the heart-sounds is well 
felt. The large arteries at the root of the neck throb forcibly. There is 
visible pulsation in the peripheral arteries. The capillary pulse is readily 
seen, and there are few diseases in which one may see at times with greater 
“distinctness the venous pulse in the veins of the hand. The throbbing pulsa¬ 
tion of the arteries may be felt even in the finger tips. Vascular erythema is 
common—the face and neck are flushed and there may be a wide-spread ery¬ 
thema of the body and limbs. On auscultation murmurs are usually heard 
over the heart, a loud apex systolic and loud bruits at the base and over the 
manubrium. The sounds of the heart may be very intense. In rare instances 
they may be heard at some distance from the patient; according to Graves, 
as far as four feet. Attacks of acute dilatation of the heart may occur with 
dyspnoea, cough, and a frothy bloody expectoration. 

Exophthalmos, which may be unilateral, usually follows the vascular dis¬ 
turbance. It is readily recognized by the protrusion of the balls, and partly by 
the fact that the lids do not completely cover the sclerotica, so that a rim of 
white is seen above and below the cornea. The protrusion may become verv 
great and the eye may even be dislocated from the socket, or both eyes may be 
destroyed by panophthalmitis, a condition present in one of Basedow’s cases. 
The vision is normal. Graefe noted that when the eyeball is moved downward 
the upper lid does not follow it as in health. This is known as Graefa’s sign. 
The palpebral aperture is wider than in health, owing to spasm or retraction of 
the npper lid (Stellwag’s sign). The patient winks less frequently than in 
” • •- - i«.H-aT.fimi t« ttiB lack of convergence of the two 
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.eyes." Changes in the pupils and in the optic nerves are rare. Pulsation of the 
retinal arteries is common. 

Enlargement ok the thyroid commonly occurs with the exophthalmos. 

It may be general or in only one lobe, and is rarely so large as in ordinary 
goitre. The vessels are usually much dilated, and the whole gland may be 
seen to pulsate. A thrill may be felt on palpation and on auscultation a loud 
systolic murmur, or more commonly a bruit dc diublc. A double murmur is 
common and is pathognomonic ( Gullm ann). 

Tremor is the fourth cardinal symptom, and was really first described by 
Basedow. It is involuntary, fine, about eight to the second. It is of great 
importance in the diagnosis of the early eases. 

Among other symptoms are amemia, emaciation, and slight fever. At¬ 
tacks of vomiting and diarrhoea may occur. The latter may be very severe 
and distressing, recurring at intervals. The greatest, complaint is of the forci¬ 
ble throbbing in the arteries, often accompanied with unpleasant flushes of 
heat and profuse perspirations. 

Erythematous flush ino is common. Pruritus may lie a severe'and per¬ 
sistent symptom. Multiple telangiectases have been described. Solid, infil¬ 
trated oedema is not uncommon, ft may be I ransilory. A remarkable myx- 
oedematous state may supervene. Pigmentary changes are very common. They 
may be patchy or generalized. Hj’drocysloina may occur, and the coexistence 
of scleroderma and Graves’s disease has been frequently noticed. Irritability 
of temper, change in disposition, and great mental depression have been de¬ 
scribed. An important complication is acute mania, in which the patient may 
die in a few days. Weakness of the muscles is not uncommon, particularly a 
feeling of cc giving way ” of the legs. If the patient holds the head down and 
is asked to look up without raising the head, the forehead remains smooth and 
is not wrinkled, as in a normal individual (Jollrov 1 ■ A feature of interest 
noted by Charcot is the great diminution in the electrical resistance, which ^ 
may be due to the saturation of the skin with moisture owing to the vaso-motor ; 
dilatation (Hirt). Bryson has noted the fact that the chest expansion may he 
greatly diminished. The emaciation may be oxtreme. | Glycosuria and^albu- 
minuria are not infrequent complications. "True diabetes may occur. 

The course of the disease is usually chronic, lasting several years. After 
persisting for six months or a year the symptoms may disappear. There are 
remarkable instances in which the symptoms have come on with great inten¬ 
sity, following fright, and have disappeared again in a few days. A certain 
proportion of the cases get well, but when the disease is well advanced recov- 


cry is r&rc • . , 

Diagnosis.—Few diseases are so easily recognized. The difficulty is with 
the partially developed forms, formes frustes, which are not uncommon. 1 he 
nervous state, the tremor, and tachycardia may lie the only features, or the 
may be slight swelling of the thyroid with tremor alone. 1 he greatest d ffi 
culty arises in the cases of hysterical tremor with rapid hear action. 

Treatment.—(a) The disease is serious enough to warrant strong m 
systematically carried out; much valuable time is lost in trying various rem- 
SrSSluld’be in bed. at absolute rest, and sec very few person^ 
action the ice-bag may be "*™*g**^ 
the day, and veratrum viride, aconite, or strophanth fc 
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Ergot, belladonna, phosphate of soda, small doses of opium, and many other 
remedies are recommended, and in some instances I have seen benefit from 
the belladonna and the phosphate of soda. Electricity may be helpful. 

(6) Serum Therapy .—Two methods are employed: feeding with the milk 
-of dethyroidizcd goats, introduced by Lanz, which is obtainable as a substance 
called rodagen. Good results have been reported by Mackenzie and others. 
Beebe, o^ne oilier liandjjQscs the serum of animals into which human thyroid 
extract has been injected. Excellent results have been obtained, but the 
method has the danger associated with the use of foreign sera. 

(c) Surgical Treatment .—Removal of part of the thyroid gland offers 
the-best hope of permanent cure. It is remarkable with what rapidity all the 
symptoms may disappear after partial thyroidectomy. A second operation 
may be necessary in severe cases. The results obtained by the brothers Mayo 
and by Kocher give a remarkable percentage of recoveries. The operation 
under cocaine may be done with safety when the condition of the heart and 
the extreme tachycardia do not contraindicate it. yTying of the arteries and 
exothyropexia are also recommended. 'Excision of the superior cervic al ganglia r 
of the sympathetic has one beneficial result, viz., the production of slight 
ptosis, which obviates the staring character of the exophthalmos. ~t •' 

, Marked benefit has followed the use of the X-rays in a few cases. 


6. Myxcedkma (Aikyrea). 

Definition.—A constitutional affection, due to the loss of function of the 
thyroid gland. The disease, which was described by Sir William Gull as a 
cretinoid change, and later by Ord, is characterized clinically by a myxmdcina- 
tpus-condition of the subcutaneous tissues and mental failure, and anatom¬ 
ically by atrophy of the thyroid gland. 

Clinical Dorms.—Three-groups of cases may be recognized—cretinism, 
myxoedema proper, and operative myxeedema. To Felix Semon is due the 
credit of recognizing that these were one and the same condition and all due 
^to loss of function of the thyroid. 

Cbimhibm.—T his remarkable impairment of nutrition follows absence or 
loss of function of the thyroid gland, either congenital or appearing at any 
' time .before puberty. There islremarkable retardation of dcvelopment^steu- 
tion-of the, infantile state, andun extraordinary disproportion .between the 
different parts of the body. T.wa farms are recognized, the spamdic and the 
etufemic. Iajhe sporadic form the 1 gland may be congenitally absent, it may 
be-atrephied^jfter one «f the specific fevers, or the conditiorf .m ay devel op 
with goitre. - Since we haVe learned to recognize the disease iws surprising 
how many cases have been reported. In Great Britain the disease is not 
uncqmmon, and many cases have been reported. 

The condition is rap-jy recognized before the infant is six or seven 
months old. Then it iB noticed that the cliild does not grow so rapidly and 
is not bright mentally. The tongue looks large and hangs out of the mouth. 
The hair may be thin and the Bkin very dry. Usually by the end of the 
first year and during the second year the signs become very marked. The 
f a ce is-l arge, looks.bloated, the eyclida are puffy and swollen; the ate nasi 
are^Jhick, the nose looks depressed and flat. Dentition is delayed, and the 
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teeth which appear decay early. The abdomen is swollen, the legs are thick 
and -eljait, and the hands and feet are undeveloped and pudgy. The face is ' 
palfi.and sometimes has a waxy, sallow tint. The fontanelles remain open; 
there is much.muscular weakness, and the child can not support itself. In tho 
supraclavicular regions there are large pads of fat. The child does not. develop 
mentally; there are various grades of idiocy and imlxjeility. 

A very interesting form is that in which, after the child hns thriven and 
developed until its fourth or fifth year, or even later, the symptoms begin 
after a fever, in consequence of an atrophy of the gland. Parker suggests for 
this variety the name juvenile myxoedema. 

Eademicjxeiinism occurs under local conditions, as yet unknown, in asso¬ 
ciation with goitre. It is met with chielly in Switzerland and parts of Italy 
and France. 

' Th ^-diagnosis is very easy after one has soon a ease or good illustrations. 
Ijrfafitsj&.year or so old sometimes become ilabby, lose their vivacity, or show 
a pjntij]>erant. abdomen and lax skin with slight cretinoid appearance. These 
i milder forms, as they have been termed, are probably due to transient func¬ 
tional disturbance in the gland. There is rarely any dillieulty in recognizing 
the different other types of idiocy. The condition known as fallal rickets, 
achondroplasia, or diondrodyslmphia fwtalis. is more likely to be mistaken 
for cretinism. Tho children which survive birth grow up as a remarkable 


form of dwarfs, characterized by shortness of the limbs (micromelia) and 
enormous enlargement, of the articulations, due to hyperplasia of the carti¬ 
laginous ends of the hones. Infantilism —the condition characterized by a 
preservation in the adult of the exterior form of infancy.with tho non-apjicur- 
ance- of the secondary sexual characters—-could scarcely he mistaken for 

cretinism. < 

Myxuodema of Adults ( Gull’s Disease ).—In this, women are very much 
more frequently affected than men—in a ratio of C to 1. The disease may 
affect several members of a family, and it may lie transmitted through the 
mother. In some instances there has been first the appearance of exophthalmic 
goitre. Though occurring most commonly in women, it seems toihava no 
special relation to tho catamenia or to pregnancy; the symptoms of myxiedcma 
may disappear during pregnancy or may develop post partum. Myxmdema 
and exophthalmic goitre may occur in sisters. It is not so common in Amer¬ 
ica as in England. In sixteen years I saw only 10 cases in Baltimore, 7 of 
which were in the hospital. C. P. Howard has collected 100 American cases, 
of which 86 were in women. The .symptoms of this form, as given by Ord. 
are marked-increase in the general bulk of the body, a firm, inelastic swe 1- 
i ng of th e skin, which does not pit on pressure; dryness ami roughness, 
whicL. tend, with the swelling, to obliterate in the face the lines of ex¬ 
pression; imperfect nutrition of the hair; local tumefaction of t le s in an 
subcutaneous tissues, particularly in the supraclavicular region. ie p ys- 
iognomy is altered in a remarkable way: the features are coarse an r , 
the lips thick, the nostrils broad and thick, and the mouth is enlarged. 
Over the cheeks, sometimes the nose, there is a reddish patch, mere is a 
striking slowness of thought and of movement. I he memory »eeomM e- 
fective, the patients grow irritable and suspicious, and there may be head¬ 
ache. In some instances there are delusions and hallucinations, leading 
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a final condition of dementia. The gait is heavy and slow. The tempera- 
* ture may be below normal. The functions of the heart, lungs, and abdom¬ 
inal organs are normal. Haemorrhage sometimes occurs. Albuminuria is 
sometimes present, more rarely glycosuria. Death is usually due to some 
intercurrent disease, most frequently tuberculosis (Greenfield). The thyroid 
gland is diminished in size and may become completely atrophied and con¬ 
verted into a fibrous mass. The subcutaneous fat is abundant, and in one 
or two instances a great increase in the mucin has been found, the larynx 
is also involved. 

The course of the disease is slow but progressive, and extends over ten or 
fifteen years. A condition of acute and temporary myxeedema may develop in 
connection with enlargement of the thyroid in young persons. Myxeedema 
may follow exophthalmic goitre. In other instances the symptoms of the two 
diseases have been combined. I have reported a case in which a young man 
became bloated and increased in weight enormously during three months, thou 
had tachycardia with tremor and activo delirium, and died within six months 
of the onset of the symptoms. 

Owwative Myxiedkha ; Cachexia Stbumipkiva.— llorslcy, in a series of 
interesting experiments, showed that complete removal of the thyroid in mon¬ 
keys was followed by the production of a condition similar to that of myx¬ 
edema and often associated withy spasms or'Jetanoid contractures, and followed 
; l,y apathy andveoma. When the monkeys were kept warm myxeedema was 
” averted, and, instead of an acute myxeedema, the animals had a condition 
which closely resembled cretinism. An identical condition may follow extirpa¬ 
tion of the thyroid in man. Koclicr, of Bern, found that after complete extir¬ 
pation a cachectic condition followed in many cases, the symptoms of which 
are practically identical with those of myxeedema. The disease follows only 
a certain number of total and a much smaller proportion of partial removal' 
of the thyroid gland. Of 408 cases, in 69 the operative myxeedema occurred. 
It has been thought that if a small fragment of the thyroid remains, or it 
there are accessory glands, which in animals are very common, these symptoms 
do not develop. It is possible that in men, in the cases of complete removal, 
the accessory fragments subserve the function of the gland. Operative mjx- 
ccdcma is very rare in America. A few years ago I was able to find only two 
cases, one of which, McGraw’s, referred to in previous editions of this work, ha- 
since been cured. 

The diagnosis of myxeedema is easy, as a rulc.i The general aspect of the 
patient—the.subcutaneous swelling and the pallor—suggests Bright’s disease, 
which may be strengthened by the discovery of tube-casts and of albumin in 
the urine; but the solid character of the swelling, the exceeding dryness of 
the skin, the yellowish-white color, the low temperature, the loss of hair, and 
the dull, listless mental state should suffice to differentiate the two condition- 
In dubious cases not too much stress should be laid upon the supraclavicular 
swellings. There may be marked fibro-fatty enlargements in this situation in 
healthy pergsmvihe.supraclavicular pseudodipomata of Vemeuil. 

Treatment. —The patients suffer in cold and improve greatly in warm 
weather. They should therefore be kept aUw.even temperature, and should, 
if possible, move.^o a. warm climate during the winter months. Repeated warm 
baths with shampooing useful. Gur art has made no more brilliant 



DISEASES OF THE THYMUS GLAND. 


771 


advance than in the cure of those disorders duo to disturbed function of tho^ 
thyroid gland. That we can to-day rescue children otherwise doomed to help- v 
lew idiocy—that we can restore to life the hopeless victims of myxoedema— 1 
is a triumph of experimental medicine for which we are indebted very largely 
to Victor Horsley and to his pupil Murray. Transplantation of the gland was 
first tried; then Murray used an extract subcutaneously. Hector Mackenzie in 
1 sindon and Ilowitz in Copenhagen introduced the method o’f feeding. We 
now know that the gland, taken either fresh, or as the watery or glycerin ex¬ 
tract, or dried and powdered, is equally efficacious in a majority of all the cases 
of myxocdcina in infants or adults. Many preparations are now on the mar¬ 
ket, but it makes little difference how the gland is administered. The dried 
powdered gland and the glycerin extract are most convenient, it is well to 
begin with the powdered gland, 1 grain three times a day, of the I’arke-Davis 
preparation, or one of the Burroughs and Welcome tablets. The dose may be 
increased gradually until the patient takes 10 or 15 grains in the day. In 
many cases there are no unpleasant symptoms; in others there are irritation 
of the skin, restlessness, rapid pulse, and delirium; in rare instances tonic 
spasms, the condition to which the term lln/ruidixm is applied. The results, 
as a rule, are most astounding—unparalleled by anything in the whole range 
of curative measures. Within six weeks a poor, feeble-minded, toad-like cari¬ 
cature of humanity may be restored to mental and bodily health. Loss of 
weight is one of the first and most striking effects; one of my patients lost over 
30 pounds within six weeks. The skin becomes moist, the urine is increased, 
the perspiration returns, the temperature rises, the pulse-rate quickens, and the 
mental torpor lessens. Ill effects are rare. Two or three cases with old heart 
lesions have died during or after the treatment; in one instance a temporaty 
condition of Graves’ disease was induced. 

The treatment, as Murray suggests, must lie carried out in t.wo stages— 
one, early, in which full doses are given until the euie is effected; the other, 
the permanent use of small doses sufficient to preserve the normal irietalmlism. 
In the cases of cretinism it seems to lie necessary to keep up the treatment 
indefinitely. I have seen several instances of remarkable relapse follow the 
cessation of the use of the extract. 

XI. DISEASES OF THE THYMUS GLAND. 

The functions of this gland are unknown. It is a suggestive fact that Bau¬ 
mann found in it minute quantities of a compound containing iodine. It has 
been thought that its internal secretion has an influence in combating infective 
agents. Friedleben’s estimate of the weight of the organ at birth—13 
grammes—is stated by Dudgeon to be too high. He puts it at 7.10 grammes. 
The largest in his series occurred in a child aged five months, 47 grammes. 
At the ninth month the gland weighs 20 grammes, and at the second year 
25 to 30. 

The organ, after reaching its largest size about the end of the second year, 
gradually wastes, until at the time of puberty it is a mere fatty remnant, 
in which, however, there are "traces of its original structure in the form of 
small masses of thymus corpuscles, and even of concentric corpuscles ” 
(Quain). A complete consideration of the affections of this gland is to be 
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found in Friedleben’s remarkable monograph, Die Physiologic dor Thymus- 
druse, 1858. The following arc the most important conditions: 

I. Persistence of the organ after the fifteenth year, met with occasionally, 
but under circumstances so varied that a satisfactory explanation can not be 
offered. The existence of the gland may be determined by the presence of 
an area of dulnesa along the left sternal border. 

II. Hypertrophy of the Thymus.—The size of the gland varies widely, so 
that it is difficult to define exactly the limits between persistence and enlarge¬ 
ment. The condition is of interest from three standpoints: (a) The supposed 
occurrence of thymic asthma , Jpe to pressure from the enlarged gland. A 
number of observers have attributed the symptoms of laryngismus stridulus 
to pressure exerted by the enlarged thymus. Many German writers consider 
thymic asthma identical with the laryngismus stridulus of English authors, 
who, as a rule, have laid no stress whatever on the association. There can be, 
I think, no question that the ordinary laryngismus seen in rickety children is a 
convulsive affection and is not the result of compression. But a very greatly 
enlarged thymus may seriously hamper the structures within the thorax. 
Jacobi, in his monograph on the gland, states that in an infant of eight months 
the distance between the manubrium stemi and the vertebral cplumn is 2.2 
cm., a space which he thinks might be completely filled by an enlarged and 
congested thymus.- Siegel’s case also points to the possibility of this com¬ 
pression. A boy aged two and a half years had had for two weeks cough 
and bronchial rales with dyspncea, which was more or less constant with- noc¬ 
turnal exacerbations. Laryngismus stridulus was diagnosed. Tracheotomy 
was performed shortly after admission without relief, but when subsequently 
the anterior mediastinum was opened from above by extending the jncision 
from the tracheotomy wound, a piece of the thymus as large as a hazel-nut 
appeared with each inspiration. The gland was drawn up with forceps and 
fastened by three stitches to the fascia over the sternum. The child rested 
quietly after the operation, had no dyspncea, and made a complete recovery 
(Berl. klin. Woeh., 1896, No. 40). From a child aged two months (dyspnoeie 
from the eighth day) Kdn'g removed a portion of the thymus, leaving the 
Bubstemal part. These arc cases that go far to disprove Friedleben’s dictum— 
es. gieht kein Asthma thymicum. Warthin has considered the whole question 
very thoroughly in his exliaustive article on the Thymus in my “ System of 
Medicine,” Vol. IV. 

(£) Thymus Enlargement and Sudden Death. —In considering the ques¬ 
tion of the so-called lymphatic constitution, with which an enlarged thymus 
is usually associated, wo have spoken of the occurrence of sudden death. l*wo 
groups-of., cases, are met with in the literature: -First, such instances as those 
described by Grawitz, Jacobi, and others, in which young infants have been 
either found dead in bed or have been attacked suddenly with dyspnoea, have 
become-cyanotic, and died in a few minutes. In such cases the thymus has 
been found greatly enlarged, and death has been thought to be directly due 
either to.pressure on the air-passages, pressure on the pneumogastric (causing 
spasm of the glottis), or pressure on the great vessels. To the second group 
belong the cases in adults which have been described of late by Nordmann, 
Paltauf, Ohlmacher, and others, in which the sudden death has occurred under 
such conditions as anaesthesia or while bathing. In a number of these cases 
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not only has the thymus been found enlarged, but the spleen and lymphatic 
tissues generally. The question is one .of considerable medico-legal interest, 
and has been spoken of under Lymphat ism. 

Rolleston reports a ease of sudden death after signs of cardiac failure last¬ 
ing for only twenty minutes, in which there was hyperplasia of a persistent 
thymus. The gland with the trachea weighed 11 ounces. 

(c) Atrophy of the Thymus. —The condition may he primary, found acci¬ 
dentally in a child without any other pathological changes except a wasting 
or marasmus. To this association lluhruh has called special attention. The 
secondary atrophy is common in tuberculosifcniid other chronic maladies. 

(d) Thymus Qland and Exophthalmic Goihr. —That there is some asso¬ 
ciation between those conditions is urged on two grounds: First, the per¬ 
sistence of the gland in (1 raves" disease. W. W. Ord and Hector Mackenzie 
state that it has been found enlarged in all the cases examined at St. Thomas’s 
Hospital, nektoen concludes from a very thorough study of the question 
that the coexistence is more than accidental. Secondly, the good results which 
are stated to follow' the feeding of the thymus gland in tiraves’ disease are held 
to ljpar out the idea that the enlargement during life is compensatory. The 
general concision, however, reached by Hector Mackenzie and by Kinnicutt 
is that the thymus feeding has at best only slight influence upon Graves’ 
disease. 

It is interesting to nolo in connection with the question of enlarged 
thymus and sudden death that two of Hale White’s cases of exophthalmic 
goitre died suddenly, and autopsy showed no reasonable cause of death. 

Among other conditions with which enlarged thymus has lieen associated 
may bejnentioned epilepsy (Ohlmacher). . 

III. Other Morbid Conditions of the Thymus.— Ihrmorrhages are not un¬ 
common, and are found particularly in children who have died of asphyxia. 

Tumofs of the gland, particularly sarcoma and ly in pirn-sarcoma, have been 
frequently described. Many mediastinal tumors originate in the remnants of 
the thymus. Dermoid tumors and cysts have also been met with. Tuliercu- 
losis of the gland, chiefly in the form of miliary nodules, is well dcscrilied in 
Jacobi’s monograph. There is a well-authenticated ease in which it wtfs pri¬ 
mary. Focal necroses in diphtheria have also been described by Jacobi. 

Abscess of thk. Thymus. —The condition described by Dubois, in which 
there were fissure-like cavities tilled with a purulent fluid, and supposed to lie 
present chiefly in the subjects of congenital syphilis, is stated by Chiari to be 
a n»t-mortem softening, which opinion Dudgeon’s observations confirm. In 
one case Jacobi found a small gumma. 

XH. INFANTILISM. 

Associated with lodb or perversion of the internal secretions there is a 
remarkable condition known as infantilism, characterized by the persistence of 
the physical features of childhood after the period of pulxirty has passed. 
There is an arrest of development of the sexual organs and an absence of 
the secondary sexual characteristics—namely, the changes in the figure, as seen 
in the adult, the presence of the facial, pubic, and a x il l ary liair, and the 1 aryu - 
goaj ynlnrgrpmftTit with tbo m irrosjvnnfling changes in_the voice. There is usu- 
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coi-iiirwl The following are the most important . 

l^Myxoederriatousinfantilism.—This has already been described under 
cretinism X< Here there is no question that the thyroid ^adequacy » «pon- 

slbl g ^h^Lirain Type of Infantilism.— ' In this variety, thefigure 1S so 
aT Jj at fi T8t SLt it looks like that of a child. When the patie/it is 

stopped however, his°outlines are seen to be those of an adult and not those 
f'SFildhnod The head is proportionately small and the trunk well-formed, 
t to Sdl .»b™/co»P«d to ihe hi,,,. »a ,h« hony prominence, 
and I ho "mo aeles stahd out distinctly. Wo have bolero 

and quite large enough Joi 1 ;j\ y ,'ar the most potent cause 
to ^i!ein^lto“is hereditary syphilis. Alcoholism in the parents and 
consanguinity arc also mentioned. The various causes leading t« "i i 
nlav an important part—insufficient food, chronic poisoning by tobacco lea l, • 
and mercury. Defective arterial development is suggested by some waters * , 

“ ByronT It ram well has described a condition of retarded development asso¬ 
ciated with chronic diarrluca, which he has called pancreatic mfant,tom. 0 « 
patient mimed remarkably in two years under the use ot the pancreatic " 

aPd it is suggested that pancreatic internal secretion was detective. 

3 Ateliosis • Progeria.— Under these terms, signifying continuous youth 
3. Ateliosis rroge described interesting types of 

SU7SS SJffiJSK-sw* «»—!• -<•<**-. 

out any eonnediou with cretini«m, ,ypl„'„. or wmgemtal huait d„o.„t. 
is often more a delay than an arrest of development. 1 ha,sexual form th. 

« To n, Thumb ” variety of dwarf. There is a similar delay in dcvelopmcm 
nntd puberly, when the sexual organs mature and the body becomes set or 

stereotyped as a miniature man or woman. , • 

ExJeriais a remarkable condition in which, with infantilism as shownu 
stature^and proportion, there is premature decay, as shown in the facial appear¬ 
ance attitude loss of hair, muscular and fatty emaciation, and post mortem 
extensive atheroma of arteries and degenerative (senile) changes in the viscera. 
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DISEASES OF THE CIRCULATORY SYSTEM. 


A DISEASES OF TIIE PERICARDIUM. 

I. PERICARDITIS. 

Pericarditis is the result of infective processes, primary or secondary, or 
arises by extension of inflammation from contiguous organs. 

Etiology.— Primary, so-called idiopathic, inflammation is rare; but it lias 
been met with in children without any evidence of rheumatism or of any local 
or general disease. Certain of these cases are tuberculous. 

Pericarditis from injury usually comes under the care of the surgeon in 
connection with the primary wound. The trauma may lie from within, due 
to the passage of a foreign liody—a needle, a pin, or a bone—through tho 
oesophagus—a variety exceedingly common in cows and horses. 

Secondary : (a) Most frequently in connection with rheumatism. The 
percent^ given by different authors ranges from thirty to seventy. In our 
330 cases of rheumatic fever (Johns Hopkins Hospital) pericarditis occurred 
in twenty—practically 6 per cent. The articular trouble may lie slight or, 
indeed, the disease may be associated with acute tonsillitis in rheumatic sub¬ 
jects. Certain of the so-called idiopathic cases have their origin in an acute 
tonsillitis. The pericarditis may precede the arthritis. (6) In septic pro¬ 
cesses; in the acute necrosis of bone and in puerperal fever it is not uncom¬ 
mon. (c) In tuberculosis, in which the disease may be primary or part of a 
general involvement of the serous sacs or associated with extensive pulmonary 
disease, (d) In the fevers. Not infrequent after scarlatina; it is rare in 
Tnftuflfia , smfll UpoY, typhoid fever, and diphtheria. Tn pneumonia it is not 
uncommon, ocenrring in 31 among (j(i5 in my clinic (J. A. Chatard). Post 
mortem there were 184 cases with 29 instances of pericarditis. It is most 
fretjuent in double pneumonia, and in our series with disease of the right side, 
if only one lung was involved. Pericarditis sometimes complicates chorea; it 
was present in 19 of 73 autopsies which I collected; in' only 8 of these was 
arthritis present, (e) Terminal pericarditis. In gout, in chronic Bright’s 
disease —pericardite brightique of the French—in arterio-sclerosis, in scurvy, 
in diabetes, and in chronic illness of all Boris a latent pericarditis is common 
and is usually overlooked. 

(/) By Extension .—In pleuro-pneumonia it forms a serious complication, 
and was present in 5 cases of 100 post mortems (Montreal General Hospital). 
It ia most often met with in the pleuro-pneumonia of children and of 
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alcoholics. With simple pleurisy it is rare. In ulcerative endocarditis, puru¬ 
lent myocarditis, anil in aneurism of the aorta pericarditis is occasional!) 
found. It may also follow extension of the disease from the mediastinal 
glands, the ribs, sternum, vertebra;, and even from the abdominal viscera. Tin- 
ordinary pus cocci, the pneumococcus, and the tubercle bacillus are the chief 
organisms met with in acute pericarditis. 

Pericarditis occurs at all ages. Cases have been reported in the foetus. 
In the new-born it may result from septic infection through tho navel 
' Throughout childhood the incidence of rheumatism and scarlet fever make- 
it a frequent affection, whereas late in life it is most often associated with 
-tuberculosis, Bright’s disease, and gout. Males are somewhat more frequenth 
attacked than females. Climatic and seasonal influences have been mentioned 
by some writers. The so-called epidemics of pericarditis have been outbreak* 
of pneumonia with this as a frequent complication. 

Of 100 consecutive cases at the Boston City Hospital, in SI the exudate 
was dry, in 41 serous, in 4 luemorrhagic, and in 5 purulent. Thirty-four cases 
showed signs of old valvular disease; rheumatism was a factor in 51; pneu¬ 
monia in 18; and in 1 chronic nephritis. Of the 100 cases 13 died (Sears). 

Acute PtuntNOUS Pericarditis. 

This, the most common and benign form, is distinguished by the small 
amount of exudate which coats the surface in a thin layer. 

It may be partial or general. In the mildest grades the membrane looks 
lustreless and roughened, due to the presence of a thin fibrinous sheeting, 
.which can be lifted with the knife, showing beneath an injected or eechymotic 
serosa. As the fibrinous sheeting increases in thickness the constant move¬ 
ment of the adjacent surfaces gives to it sometimes a ridge-like, at others a 
honeycombed appearance. With more abundant fibrinous exudation the mem¬ 
branes present an appearance resembling buttered surfaces which have been 
drawn apart. The fibrin is in long shreds, and the heart presents a curiously 
shaggy appearance—the so-called hairy heart, of old writers —cor villosum. 

In_mild grades the subjacent muscle looks normal, but in the more pro¬ 
longed and severe cases there is myocarditis, and for 2 or 3 mm. beneath the 
visceral layer the muselo presents a pale, turbid appearance. Many of these 
acute eases are tuberculous and the granulations are easily overlooked in a 
superficial examination. 

There is usually a slight amount of fluid entangled in tho meshes of fibrin, 
but there may be very thick exudate without much serous effusion. 

Symptoms. —Simple plastic pericarditis, like simple endocarditis, presents 
as a rule no symptoms, and unless sought for there are no objective 0gns, and 
this is the reason why it is so often overlooked, and why in hospitals the dis¬ 
ease is relatively more common in the post-mortem room than in the wards. 

Pain is a variable symptom, not usually intense, and in this form rareh 
excited by pressure. It is more marked in the carlv stage, and may be 
referred either to the praecordia or to tho region of the xiphoid cartuagc. 
Instances are recorded of pain of an aggravated and most distressing char¬ 
acter resembling angina. Fever is usually present, but it is not always easy 
to say how much depends upon the primary disease, and how much upon the 
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pericarditis. It is as a rufc not high, rarely exceeding 10i..r. In rheumatic 
cases hyperpyrexia has been observed. 

Physical Signs. -Inspection is negative; jxilpalion may reveal the pres¬ 
ence of a distinct fremitus caused by the rubbing of the roughened pericardial 
surfaces. This is usually best marked over the right ventricle. It is not 
always to be felt, even when the friction sound on auscultation is loud and 
clear. Auscultation: The friction sound, due to the movement of the peri¬ 
cardial surfaces upon each other, is one of the most distinctive of physical 
signs. It is double, corresponding to the systole and diastole; but the syn¬ 
chronism with the heart-sounds is not. accurate, and the to-aud-fro murmur 
usually outlasts the time occupied by the first and second sound. In rare 
instances the friction is single; more frequently it appears to be triple in char¬ 
acter -a sort of eanler rln -1 Inn r | be sounds have a peculiar rubbing, grilling 
qualify, characteristic when once recognized, and rarely ..luted by endo¬ 
cardial murmurs. Sometimes instead of grating there is a creaking quality_ 

the bruit de cuir nruf —the new-leather murmur of the French. The peri¬ 
cardial friction appears superficial, very close to the ear, and is usually inten¬ 
sified by pressure with the stethoscope, it is best heard over the right ven¬ 
tricle, the part of the heart, which is most closely in contact with the front, 
of the chest—that is, in the fourth and fifth interspaces and adjacent portions 
of the sternum. There are instances in which the friction is most marked at 
the base, over the aorta, and at the superior relleelion of the pericardium. 
Occasionally it is best heard at the apex. It may be limited and heard over u 
very narrow area, or it, may ho transmitted up and down the sternum. Thera 
arc, however, no definite lines of transmission as in the endocardial murmur. 
An important point is the variability of the sounds, hofh in [Hisition and 
quality; they may be hoard at one visit and not at another. The maximum 
of intensity will he found to vary with position. Friction may he present 
with a thin, almost imperceptible, layer of exudate; on the other hand it may 
not be present with a thick, buttery layer. The rub may be entirely obscured 
by the loud bronchial rides in pneumonia, in which disease pericarditis is not 
recognized clinically in more than half the eases, only l.'S in :il cases in my 
series. 

Diagnosis. —There is rarely any difficulty in determining the presence of 
a dry pericarditis, for the friction sounds are distinctive. The double murmur 
of aortic incorapetency may simulate closely the to-and-fro pericardial nils. 

I recall several instances in which this mistake was made. The constant char- 
acter-of the aortic murmur, the direction of transmission, the phenomena in 
the arteries, and the associated conditions of the disease should be sufficient to 
prevent this error. 

I have never known an instance in which pericarditis was mistaken for 
acute endocarditis, though writers refer to such, and give the differential diag¬ 
nosis in the two affections which so often occur together in children. The 
only possible mistake could be made in those rare instance-, of single soft, 
systolic, pericardial friction. 

Bleuro-pericardial friction is very common, and ruav be ns-ociatod with 
endo-pericarditis, particularly in ca-cs of plcuru-pnciimoniu. It is frequent, 
too, in tuberculosis. It is best heard over the left border of the heart, and is 
much affected by the respiratory movement. Holding the breath or taking 
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a deep inspiration may annihilate it. The rhythm is not the simple to-and- 
fro diastolic and systolic, but the respiratory rhythm is superadde^ usual I \ 
intensifying the murmur during expiration and lessening it on inspiration. 
In tuberculosis of the lungs there are instances in which, with the friction, 
a loud systolic click is heard, due to the compression of a thin layer of lung 
and the expulsion of a bubble of air from a small softening focus or from a 
bronchus. 

And, lastly, it is not very uncommon, in the region of the apex beat, 
to hear a scries of fine crepitant sounds, systolic in time, often very dis¬ 
tinct, suggestive of pericardial adhesions, but heard too frequently for this 
cause. 

Course and Termination. —Simple fibrinous pericarditis never kills, but 
it occurs so often in connection with serious affections that we have frequent 
opportunities to see all stages of its progress. In the majority of cases the 
inflammation subsides and the thin fibrinous laminae gradually become con¬ 
verted into connective tissuo, which unites the pericardial leaves firmly to¬ 
gether. A very thin layer may “ clear ” without leaving adhesions. In other 
instances the inflammation progresses, with increase of the exudation, and the 
condition is changed from a “ dry ” to a “ moist ” pericarditis, or the peri¬ 
carditis with effusion. 

In-a few instances—probably always tuberculous—the simple plastic peri¬ 
carditis becomes chronic, and great thickening of both visceral and parietal 
layers is gradually induced. 

Pkrioabditis with Effusion. 

t Commonly a direct sequence of the dry or plastic pericarditis, of which 
it is sometimes called the second stage, this form is found most frequently in 
association with acute rheumatism, tuberculosis, and septicaemia, and sets in 
usually with the symptoms above described, namely, prsecordial pain, with 
slight jever or a distinct chill. 

In children the disease may, like pleurisy, come on without local symp¬ 
toms, and, after a week or two of failing health, slight fever, shortness of 
breath, and increasing pallor, the physician may find, to his astonishment, 
signs of most extensive pericardial effusion. These latent cases are often 
tuberculous. W. Ewart has called special attention to latent and ephemeral 
pericardial effusions, which he think's are often of short duration and of 
moderate siie, with an absence of the painful features of pericarditis. The 
effusion may be sero-fibrinous, htemorrhagie, or purulent. The amount varies 
from 200 or 300 ce. to 2 litres. < In the cases of sero-fibrinous exudation the 
pericardial membranes are covered with thic k, creamy fibrin, which may be 
in ri dges or honeycombed, or may present long, villous extensions. The 
parietal layer'may be several millimetres.in..thickness and may form a firm, 
leathei^ membrane. Thejnemorrhagic exudation is usually associated with 
tuberculous, or with cancerous pericarditis, or with the disease in the aged. 
The lymph is less abundant, but both surfaces are injected and often show 
numerous hemorrhages. Thick, curdy masses of lymph are usually found in 
the dependent part of the sac..' 1 In the purulent effusion the fluid has a creamy 
consistency, particularly in tuberculosis. In many cases the effusion is really 
aero-purulent, a thin, turbid exudation containing flocculi of fibrin. 
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Thu pericardial layers are greatly thickened and covered with liln in. When 
the fluid is pus, they present a grayish, rough, granular surface. Sometimes 
there are distinct erosions on the visceral membrane. The heart muscle in 
these eases becomes involved to a greater or less extent, and on section, the 
tissue, for a depth of from 2 to :i mm„ is pah' and turbid, and shows evi¬ 
dence of fatty and granular change. Endocarditis coexists frequently, but 
rarely results from the extension of the intlnmmalion through the wall of 
the heart. 

Symptoms,— Even with copious effusion the onset and course mav be so 
insidious that no suspicion of the true nature of the disease is aroused. 

As in the simple pericarditis,' pain may be present, cither sharp and stub¬ 
bing or as a sense of distress and discomfort in the cardiac region. It is more 
frequent with effusion than in the plastic form. Pressure at the lower end of 
the sternum usually aggravates it. Dyspiuva is a common and important 
symptom, one which, perhaps, more than any other, excites suspicion of grave 
disorder and leads to careful examination of heart and lungs. The patient is 
restless, lies upon the left side or, as the effusion increases, sits up in lied. 
Associated with the dyspmea is in many cases u peculiarly dusky, anxious 
countenance. . The pulse is rapid, small, sometimes irregular, and may present 
the characters known as pulsus paradoxus, in which during each inspiration 
the pulse-beat becomes very weak or is lost. These symptoms are due, in great, 
part, to the direct mechanical effect of the fluid within the pericardium which 
embarrasses the heart’s action. Other-pressure effects are distention of the 
veins of the neck, dysphagia, which may lie a marked symptom, and irritativo 
cough from compression of the trachea. Aphonia is not uncommon, owing 
to compression or irritation of the recurrent laryngeal as it winds round thp 
aorta. Another important pressure effect is exercised upon the left lung. In 
massive effusion the pericardial sac occupies such a largo portion of the antero¬ 
lateral region of the left side that the condition has frequently been mistaken 
for pleurisy. Even in moderate grades the left lung is somewhat compressed, 
an additional element in the production of the dyspncca. 

Great restlessness,'insomnia, and in the later stages loW delirium and coma 
are symptoms in the more severe cases. Delirium and marked cerebral symp¬ 
toms are associated with the hyperpyrexia of rheumatic eases, but apart from 
the ordinary delirium there may l>e peculiar mental symptoms. The patient 
may become? melancholic and show suicidal tendencies. In other cases the 
condition resembles closely delirium tremens. Hibson, who has specially de¬ 
scribed this condition, states that the majority of such cases recover. Chorea 
may also occur, as was pointed out by Bright. Epilepsy is a rare complication 
which has occurred during paracentesis. 

Plii'sxcAL Signs. — Inspection .—In children the/ pnecordia bulges and 
with copious exudation the antero-latcral region of the left chest becomes 
enlarged. A wavyjimpulse may lie seen in the third and fourth intersjtfcees^or 
there may be no impulse visible. The intercostal spaces bulge somewhat and 
there may be marked oedema of the wall. The epigastrium may be^ more 
proqjinent.' Perforation externally through a space is very rare. Owing to 
the compression of the lung, the expansion of the left side is greatly dimin¬ 
ished. Tim diaphragm and left lobe of the liver may be pushed down and may 
produce a distinct prominence in the epigastric region. 
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Pu! pillion .—A gradual diminution and final obliteration of the cardiac 
shock is a striking feature in progressive effusion. The position of the apex 
beat is not constant. Jn large effusions it is usually not felt. In children as 
the fluid collects 'the pulsation may be best seen in the fourth space, but this 
may not be the apex itself. Ewart maintains that the position of the apex 
b gat is unaltered, or even ilgprpssed. The pericardial friction may lessen with 
thecTfusion, though it often persists at the base when no longer palpable over 
the right ■ventricle, or may be felt in the ereet and not in the recumbent pos¬ 
ture. Fluctuation can rarely, if ever, be detected. 

Percussion gives most important indications. The gradual distention of 
the pericardial sac pushes aside the margins of the lungs so that a large area 
comes in contact with the chest wall and gives a greatly increased percussion 
dillness. The form of this dulness is irregularly pear-shaped; the base or 
broad surface directed downward and the stem or apex directed upward toward 
the manubrium. A valuable sign, to winch Rotch called attention, is the 
absence of resonance in flic fifth right intercostal space—the cardio-hepatic 
angle, in the left infrascapular area there may be a patch of dimifiisK^reso- 
nonce or even flatness ( Ewar t). 

A nscullaUon .—The friction sound heard in the early stages may dis¬ 
appear when the effusion is copious, but often persists at the base or at the 
limited area of the apex. It may be audible in the erect and not in the recum¬ 
bent posture. With the absorption of the fluid the friction returns. One of 
the most important signs is the gradual weakening of the heart-sounds, which 
with fhe increase in the effusion may become so unfilled and indistinct as to 
be scarcely audible. 'Phe heart’s action is usually increased and the rhythm 
disturbed. Occasionally a systolic endocardial murmur is heard. Early and 
persistent accentuation of the pulmonary second sound may be present 
(Warthin). 

Important accessory signs in large effusion are due to pressure on the left 
lung. The nntero-luteral margin of the lower lobe is pushed aside and in 
some instances compressed, so that percussion in the axillary region, in and 
just below the transverse nipple line, gives a mortified percussion note, usually 
a flat tympany. Variations in the position of the patient may change mate¬ 
rially this modified percussion area, over which on auscultation there is either 
feeble or tubular breathing. 

Course. —Cases \arv extremely in the rapidity with which the effusion 
takes place. In every instance, when a p erica rdial friction murmur has been 
detected, t he, practitioner should first outline with care—using the aniline pen¬ 
cil or nitrate of silver—the upper and lateral limits of cardiac dulness, secpndly 
mark the position of the apex beat, and thirdly note the intensity of the heart- 
sounds. In many instances the exudation is slight in amount, reaches a 
maximum within forty-eight hours, and then gradually subsides. In other 
instances the accumulation is more gradual and progressive, increasing for 
several weeks. To such cases the term chronic has been applied. The rapidity 
with which a sero-fibrinous effusion may be absorbed is surprising. The possi¬ 
bility of the absorption of a purulent exudate is shown by the cases in which 
the pericardium contains semi-solid grayish masses in all stages of calcifica¬ 
tion. With sero-fibrinous effusion, if moderate in amount, recovery is the 
rule, with inevitable union, however, of the pericardial layers. In some of the 
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septic cases there is a rapid formation of pus and a fatal rosnli mav follow in 
throe or four days. More commonly, when death occurs with largo effusion, it 
it not until the second or third week and takes place h\ gradual asthenia. 

Prognosis. —In the scro-fibrinous elfusions the outlook isgood. and a largo 
majority of all the rheumatic cases recover. Tlu> purulent effusions are. of 
course, more dangerous; the septic cases are usually fatal, and jecoxery is rare 
in the slow, insidious tuberculous forms. 

Diagnosis. —Probably no serious disease is so frequently overlooked by the 
practitioner. Post-mortem experience shows how often perieurdilis is not 
recognized, or goes on to resolution and adhesion without attracting notice. 
In a case of rheumatism, watched from the outset, with the attention directed 
daily to the heart, it is one of the simplest of diseases to diagnose; lint when 
one is called to a case for the first time and linds perhaps an increased area 
of pnecordial dulncss. it is often very hard to determine with certainty whether 
or not effusion is present. 

The difficulty usually lies in distinguishing between dilatation of the heart 
and pericardial effusion. Although the differential signs are simple enough 
on paper, it is notoriously difficult in certain cases, particularly in stout per¬ 
sons, to say which of the conditions exists. The points which deserve atten¬ 
tion arc: 

(а) The character of the impulse, which in dilatation, particularly in 
thin-chested people, is commonly visible and wavy. 

(б) The shock of the cardiac sounds is more distinctly palpable in dila¬ 
tation. 

(c) The area of dulncss in dilatation rarely lias a triangular form; nor 
docs it, except in cases of mitral stenosis, reach so high along the left sternal 
margin or so low in the fifth and sixth interspaces without ri.sihlr, or putpnhle 
inipuhe. An upper limit of dulncss shifting with change of position sjieakh 
strongly for effusion. 

(d) In dilatation the heart-sounds arc clearer, often sharp, valvular, or 
fee till in character; gallop rhythm is common, whereas in effusion the sounds 
are distant and muffled. 

(e) Rarely in dilatation is the distention sufficient, to compress the lung 
and produce the tympanitic note in the axillary region. 

The number of excellent observers who have acknowledged that they have 
failed sometimes to discriminate between these two conditions, and who have 
indeed performed paracentesis iordix instead of paracentesis pericardii, is per¬ 
haps the best comment on the difficulties. 

Massive (1| to 2 litre) exudations have been confounded with a pleural 
effusion. On more than one occasion the pericardium has been tapped under 
the impression that the exudate was pleuritic.' The fiat, tympany in the infra- 
scapular region, the absence of well-defined movable dulncss. and the feeble, 
muffled sounds are indicative points. Followed from dav to day there is rarely 
much difficulty, but it is different when a patient si'en for the first time pre¬ 
sents a large area of dulncss in the antero-Iateral region of the left chest, and 
there is no to-and-fro pericardial friction murmur. Many of the cases have 
been regarded as encapsulated pleural effusions. 

A special difficulty exists in recognizing the large exudate in pneumonia. 
The effusion may be very much larger than the signs indicate, and the involve- 
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nent of the adjacent lung and pleura is confusing. In at least three eases 
n our series we should have tapped the sac; post mortem the effusion was more 
than a litre. 

The nature of the fluid can not positively be determined without aspira¬ 
tion; but a fairly accurate opinion can be formed from the nature of the 
primary disease and the general condition of the patient. In rheumatic caw. 
the exudation is usually scro-fibrinous; in septic and tuberculous cases it n 
often purulent from the outset; in senile, nephritic, and tuberculous cases the 
exudate may be lumnorrhagic. 

Treatment. —The patient should have'absolute quiet, mentally and bodih, 
so as to reduce to a minimum the heart’s action. Drugs given for this pur¬ 
pose, such as aconite or digitalis, are of doubtful utility.’ local bloodletting 
by cupping or leeches is certainly advantageous in robust subjects, particularly 
in the cases of extension in pleuro-pnoumonia, \ The ice-bag is of great value. 
It may be applied to the pnecordia at first for an hour or more at a time, 
and then continuously, it reduces the frequency of the heart’s action mid 
seems to retard the progress of an effusion. Blisters are not indicated in the 
early stage. 

When effusion is present, the following measures to promote absorption 
may be adopted: .Blisters to the prsecordia, a practice not so much in vogue 
now as formerly. It is surprising, however, in some instances, how quickly 
an effusion will subside on their application. Purges and iodide of potassium 
are of doubtful utility. The diet should be light, dry, and nutritious. The 
action of the kidneys may be promoted by the infusion of digitalis and potas¬ 
sium acetate. 

r With an effusion, so soon as signs of serious impairment of the heart occur, 
as indicated by dyspnoea, small rapid pulse, dusky, anxious countenance, 
paracentesis, or incision of the pericardium, should be performed. With the 
scro-fibrinous exudate, such as commonly occurs after rheumatism, aspiration 
is sufficient; but when the exudate is purulent, tjie pericardium should lie 
freely incised and freely drained. The puncture may be made in the fourth 
or fifth interspace, in or outside the nipple line. In large effusions the peri¬ 
cardium can be readily reached without danger by thrusting the needle upward 
and backward close to the costal margin in the left costo-xiphoid angle. The 
results of paracentesis of the pericardium have so far not been satisfactory- 
^jRfith an earlier operation in many instances and a more radical one in others 
■‘—incision and free drainage, not aspiration, when the fluid is purulent— 
the percentage of recoveries will be greatly increased. Hepeated tapping may 
be needed. One case of tuberculous effusion, tapped three times, recovered 
completely and was alive three years afterward. 

Chronic Adhesive Pebicabmtis (Adherent Pericardium). 

The remote prognosis in pericarditis is very variable. A large majority of 
these cases get well and have no further trouble, but in young persons serious 
results sometimes follow adhesions and thickening of the layers. As Scquirn 
has pointed oitt, the danger is here directly in proportion to the amount of dila¬ 
tation and weakening of the pericardium in consequence of the inflammation. 
The loss of the firm support afforded to the heart by the rigid fiHrmia has 
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in which it is enclosed, is the important factor. There arc two groups of 
cases of adherent pericardium: 

(а) Simple adhesion of the peri- and epieardial layers, a common sequence 
of pericarditis, met with post mortem as an accidental lesion. It is not 
necessarily associated with disturbance in the function of the heart, which in 
a large proportion of the cases is neither dilated nor hypertrophied. 

(б) Adherent pericardium with chronic mediustinitia and union of the 
outer layer of the pericardium to the pleura and to the chest walls. This 
constitutes one of the most serious forms of cardiac disease, particularly in 
early life, and may lead to an extreme grade of hy|iertrophy and dilatation of 
the heart. The peritoneum may be involved with perihepatitis, cirrhosis, and 
ascites (Pick's disease). 

Symptoms. —The symptoms of adherent jierieardiiim are those of hyper¬ 
trophy and dilatation of the heart, and later of cardiac insiiflieieney. U. 1). 
Head in a careful study of 5!) cases divides them into a small silent group 
with no symptoms, a larger group with all the features of cardiac disease, and 
a third group, comprising 11 cases in his series in which the features were 
hepatic. 

Diagnosis. —The following are important points in the diagnosis: Inxpec- 
iiun . —A majority of the signs of value come under this heading, («) The 
praicordia is prominent and there may lie marked asymmetry, owing to the enor¬ 
mous enlargement of the heart, (ft) The extent of the cardiac impulse is greatly 
increased, and may sometimes be seen from the third to the sixth interspaces, 
and in extreme eases from the right parasternal line to outside the left nipple, 
(c) The character of the cardiac impulse. It is undulatory, wavy, and in 
the apex region there is marked systolic retraction. (</) Diaphragm phe-, 
nornena. J. F. 11. Broadbent has called attention to a very valuable sign in 
adherent pericardium. When the heart is adherent over a large area of the dia¬ 
phragm there is with each pulsation a systolic tug, which may be communicated 
through the diaphragm to the points of its attachment on the wall, causing a 
visible retraction. This has long been recognized in the region of the seventh 
or ei gh th rib in the left parasternal line, but Dr. Broadlient called attention 
to the fact that it was frequently best seen on the left side behind, between 
the eleventh-and twelfth ribs. This is a very valuable anil quite common sign, 
and may sometimes be very localized. One difficulty is that, as A. \V. Tullant 
has pointed out, it may occur in thin-chested persons with great hypertrophy^ 
of the heart. Sir William Broadlient calls attention also to the fact that owing 
to the attachment of the heart to the central tendon of the diaphragm this 
part does not descend with inspiration, during which act there is not the visible 
movement in the epigastrium, (e) Diastolic collapse of the cervical veins, the 
so-called Friedreich’s sign. This is not of much moment. 

Efllpaliun . —The apex beat is fixed, and turning the patient on the left side 
does not alter its position. This I have found, however, somewhat uncertain. 
On placing the hand over the heart there is fejt a diastolic shock or rebound, 
which some have regarded as the most reliable of all signs of adlierent peri¬ 
cardium. 

Eexamion .—The area of cardiac dulness is usually much increased. In 
a majority of instances there are adhesions between the pleura and the peri¬ 
cardium, and the limit of cardiac dulness above and to the left may be fixed 
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awl is uninfluenced by deep inspiration. This, too, is an. uncertain sign, inas¬ 
much as there tnay lie nlose adhesions between the pleura and the pericardium 
and between the pleura and the chest wall, which at the same time allow a 
very considerable degree of mobility to the edge of the lung. 

Auscultation .—The phenomena are variable and uncertain. In the cases 
in children with a history of rheumatism, endocarditis has usually been pres¬ 
ent. Even in the absence of chronic endocarditis, when the dilatation reaches 
a certain grade there are murmurs of relative insufficiency, which, as in one 
case I have recorded, may be present not only at the mitral but also at the tri¬ 
cuspid and pulmonary orifices. f [’]ipri— F-’ihirr has called attention to the 
fact that there may be a we ll-mari ne^ gresvstolie murmur in connection with 
adherent pericardium. Occasionally the layers of the pericardium are united 
in places by strong fibrous bands, 5-7 mm. long by 3-5 mm. wide. In one 
such case Drasche heard a remarkable whirring, systolic murmur with a twang¬ 
ing quality. 

The pulsusjmradoxus, in which during inspiration the pulse-wave is small 
and feeble, is sometimes present, but it is not a diagnostic sign of either simple 
pericardial adhesion or of the cicatricial inediastino-pericarditis. 

Chronic adhesive pericarditis and mediastinitis may be associated with 
proliferative peritonitis, perihepatitis, and perisplenitis—the polyserositis, sim¬ 
ple or tuberculous—in which condition ascites may recur for months, or even 
for years. t 

Cardiolysis, Braner's operation, has been proposed for this condition and 
has been helpful in a few eases. Four or five centimetres of the fourth, fifth, 
and sixth left ribs with a couple of centimetres of the corresponding cartilages 
.are resected, by which means the heart’s action is less embarrassed. It is a 
justifiable procedure in selected eases—in, for example, a child with a very 
large, tumultuously acting heart, with much bulging of the chest. 

n. OTHER AFFECTIONS OF THE PERICARDIUM. 

(1) Hydroperioardium.—The pericardial sac contains post mortem a few 
cubic centimetres of dear, citron-colored fluid. In connection with general 
dropsy, due’ to kidney or heart disease, more commonly the former, the 
effusion may be excessive, adding to the embarrassment of the heart and the 

Sjlungs, particularly when the pleural cavities arc the seat of similar transuda¬ 
tion. There are rare instances in which effusion into the pericardium occurs 
after scadetjever with few, if any, other dropsical symptoms. Hydropericar¬ 
dium is frequently overlooked. 

In rare cases the scrum has a milky character—chylopericardium. 

(2) Htemopericardium.—This condition is met with in aneurism of the 
first part of the aorta, of the cardiac wall, or of the coronary arteries, and in 
rupture and wounds of the heart. Death usually follows before there is time, 
for the production of symptoms other than those of rapid heart-failure due to 
compression. In rupture of the heart the patient may live for many hours or 

’Seven days with symptoms of progressive heart-failure, dyspnoea, and the 
physical signs of effusion. 

In the pericarditis of tuberculosis, of cancer, of Bright’s disease, and of 
old people, the inflammatory exudate is often blood-stained. 
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(3) Pn?gjftopexicardnim.—This is an excessively taro ooialition. «f which 
Walter James was able to collect in 190,1 only 118 cases. I ha\e met with hut 
one instance, from rupture of a cancer of the stomach. Perforation of the sac 
occurred in all but 5, in which the gas bacillus was the possible cause, as in 
Nicholl’s case at the Royal Victoria Hospital, Montreal, this organism was iso¬ 
lated. Seven cases were duo to perforation of the (esophagus uiuh eight, to pene¬ 
trating . wounds from without. Tho physical signs are most characteristic. 
A tympany replaces the normal pericardial flatness. On auscultation there is 
a splashing, gurgling, churning sound, called by the French bruit tie moulin. 
This was described in 19 of the cases collected by James. Of the 38 cases, 2li 
died. 

(4) Calcified Pericardium. —This remarkable condition may follow peri¬ 
carditis, particularly tho suppurative and tul>erculous forms; occasionally it 
extends from the calcified valves. It may lie partial or complete. Of 59 cases 
collected by A. E. Jones, in 38 there were no cardiac symptoms. Adherent 
pericardium was diagnosed in one case. Jones’s careful study shows that tho 
condition is usually latent and unrecognized. 


B. DISEASES OE THE HEART. 

I. ENDOCARDITIS. 

Inflammation of the lining membrane of the heart is usually confined to 
the valves, so that the term is practically synonymous with valvular endo¬ 
carditis. It occurs in two forms— acute, characterized by the presence of 
vegetations with loss of continuity or of substance in the valve tissues; chronic, 
a slow sclerotic change, resulting in thickening, puckering, and deformity. 

A ^ Acute Endocarditis. 

This occurs in rate instances aa a primary, independent affection; but 
in the great majority of cases it is an accident in various infective processes, 
so that in reality the disease does not constitute an etiological entity. 

For convenience of description we speak of a simple or benign, and a 
malignant, ulcerative, or infective endocarditis, between which, however, there 
is no essential anatomical difference, as all gradations can be traced, and they 
represent but different degrees of intensity of the same process. 

Etiology. — Sim-LE Endocarditis does not constitute a disease of itself, 
but is invariably found with some other affection. In 330 cases of rheumatic 
fever at the Johns Hopkins Hospital there were 110 cases of endocarditis. 
Rouillaud first emphasized the frequency of the association of simple endo¬ 
carditis with rheumatic fever. Before him, however, the association had lieen 
noticed. Possibly it is nothing in the disease itself, but simply an altered 
state of the fluid media—a reduction perhaps of the lethal influences which 
they normally exert—permitting the invasion of the blood by certain mier <0 
organisms. Tonsillitis, which in some forms is regarded as a rheumatic auc¬ 
tion, may be c omplicated with endocardi tis. Of the specific diseases of child¬ 
hood it if. not unco mmon in scarlet ifever, while it is rare in measles and 
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chicken-pox.'* In diphtheria simple endocarditis is rare. *Jn small-pox it is not 
common. 4 In typhoid fever it occurred six times among 1,500 Goa's. 

> In pneumonia Iioth simple and ..malignant endocarditis a re comm on. In 
100 autopsies in this disease made at the Montreal General Hospital there were 
5 instances of the former. Among 61 cases of endocarditis studied bacterio- 
logieally in Welch's laboratory, pneumococci were found in.Jill (Marshall). 
Of 517 fpta|, eases of acute endocarditis, lj.5 were in connection with pneu¬ 
monia—22.5 per cent (E. F. Wells). Acute endocarditis is by no means rare 
in phthisis. I found it in 12 cases in 21G post mortems. 

^ In chorea simple warty vegetations are found on the valves in a large 
majority of all fatal cases, ujl 02, of 13 cases collected by me. There is.no 
disease in which, post mortem, acute endocarditis has been so frequently found. 
And, lastly, simple endocarditis is met with in diseases associated with loss 
of flesh and progressive debility, as cancer, and such disorders as gout, dia¬ 
betes, and Bright’s disease. 

A very common form is that which occurs on the sclerotic valves in old 
heart-disease—the so-called recurring endocarditis. 

Malignant ou infective endocaiiditis is met with: (a) As a primary 
disease of the lining membrane of the heart or of its valves. 

(6) As a secondary affection in acute rheumatism, pneumonia, in various 
specific fevers, in septic processes of all sorts, and most..frequently of all as 
an. infection on old sclerotic valves. In a majority of all cases it is a local 
process in an acute infection. Congenital lesions are very prone to the severer 
types of endocarditis, particularly affections of the orifice of the pulmonary 
artery and the margins of the imperfect ventricular septum (C. Robinson). 
c The existence of a primary endocarditis has been doubted; but there 
are instances in which persons previously in good health, without any history of 
affections with which endocarditis is usually associated, have been attacked 
with symptoms resembling severe typhus or typhoid. In one case which I saw, 
death occurred on the sixth day and no lesions were found other than those of 
malignant, endocarditis. 

The simple endocarditis of rheumatic fever or of chorea rarely progresses 
into the malignant form. In only 24 of 209 cases the symptoms of severe endo¬ 
carditis arose in the progress of acute or subacute rheumatism. Of all acute 
diseases complicated with severe endocarditis pneumonia, probably heads the 
list. Gonorrhoea is a much more common cause than has been supposed. 
There have been at least ten instances in my wards. 

The affection may complicate erysipelas, septiaemia (from whatever cause), 
and puerperal fever. Malignant endocarditis is very rare in tuberculosis, 
typhoid fever, and diphtheria. 

It has been stated by many writers that endocarditis occurs in malaria. 
With the unusual facilities for the study of this disease which I have bad in the 
pgsLaixteen-years Lliave not yet met with an instance. In dysentery, in small¬ 
pox, and in scarlet fever, with which simple endocarditis is not infrequently 
complicated, the malignant form is extremely rare. 

Morbid Anatomy of Simple and Malignant Endocarditis. — S imple end o- 
oahditi8 kjJmracterized by the presence on the valves or on the lining mem¬ 
brane of the chambers of minute veg etations, ranging from.Oft.4.Jnm. in 
diameter, with an irregular and fissured surface, giving t*> them n ypyty or 
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verrucose appearance. Often these little cauliflower-like excrescences are 
attached by very narrow pedicles. They are more common on (he left side of 
the heart than the right, and occur on (lie mitral more often I linn* on the aoriic 
valves. The vegetations are upon,the line of elosure of the valves—i. e., on the 
auricular face of the aurieulo-ventricular valves, a little distance from the 
margin, and on the ventricular side of the sigmoid valves, festooned on either 
half of the valve from the corpus Arantii, It is rare to ms- any swelling or 
macroscopic evidence of infiltration of the endocardium in the neighborhood 
of even the smallest of the granulations, or of redness, indicative of distention 
of the vessels, even when they occur upon valves already the seat of sclerotic 
changes, in which capillary vessels extend to the edges. With time tin- vegeta¬ 
tions may increase greatly in size, hut in what may he called simple endo¬ 
carditis the size rarely exceeds that mentioned above. 

The earliest vegetations consist, of elements derived from the blood, and 
are composed of blood platelets, leucocytes, and fibrin in varying proportions. 
At a later stage they appear as small outgrowths of connective tissue. The 
transition of one form into the other can often he followed. The process con¬ 
sists of a proliferation of the endothelial cells and the cells of the suliendo- 
thelial layer which gradually invade the fresh vegetation, and ultimately 
entirely replace it. The blood-cells and fibrin undergo disintegration and 
gradually they are removed. The whole process has received the name of 
“organization.” Even when the vegetation has been entirely converted into 
connective tissue it is often found at autopsy to la- capped with a thin layer 
of fibrin and leucocytes. 

Micro-organisms are generally, even if not invariably, found associated 
with the vegetations. They tend to lie entangled in tin* granular and fiiirillafnl 
fibrin or in the older ones to cap tfie apices. 

tjhJBSEQLiENT Changes. —(1) The vegetal ions may become organized and 
the valve restored to a normal stale (?). The process may extend, and a 
simple may become an ulcerative endocarditis. (:i) The vegetations may lx? 
broken off and carried in the circulation to distant parts, ( I) The vegeta¬ 
tions become organized and disappear, but they initiate a nutritive change 
in the valve tissue which ultimately leads to sclerosis, thickening, and de¬ 
formity. The danger in any ease of simple endocarditis is not immediate, 
but remote, and consists in this perversion of (he normal processes of nutri¬ 
tion which results in sclerosis of the valves. 

A gradual transition from the simple to a more severe affection, to which 
the name malignant on ulcerative endocarditis has been given, may bo 
traced. Practically in cveiy case of ulcerative endocarditis vegetal ions are 
present. In this form the loss of substance in the valve is more pronounced, 
the deposition—thrombus formation—from the blood is more extensive, and 
the,micro-organisms are present in greater number and'offen show increased 
virulence. Ulcerative endocarditis is often found in connection with heart 
valves already the seat of chronic proliferative and sclerotic changes. 

In this form there is much loss of substance, which may In- superficial and 
limited to the endocardium, or. what is more common, it involve-, di-npcr struc¬ 
tures, and not very infrequently leads to perforation of a valve, the septum, 
or even of the heart itself. 

Upon microscopical examination the affected valve shows ne ernsia, with 
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more or less loss of substance; the tissue is devoid of preserved nuclei and 
presents a coagulated appearance. Upon it a mixture of blood platelets, fibrin 
—granular or fibrillatcd—and leucocytes enclosing masses of micro-organisms 
arc met with. The subjacent tissue often shows sclerotic thickening and 
always infiltration with exuded colls. 

Pabts Affected. —The following figures, taken from my Goulstonian lec¬ 
tures, give an approximate estimate of the frequency with which in 209 cases 
different parts of the heart were affected in malignant endocarditis: Aortic 
and mitral valves together, in 41; aortic valves alone, in 53; mitral valves 
alone, in 77; tricuspid in 19; the pulmonary valves in 15; and the heart walls 
in 33. In 9 instances the right heart alone was involved, in most cases the 
auriculo-ventricular valves. 

Mural .endocarditis is seen most often at the upper part of the septum 
of tjiO..]oft..ventricle- in.order is the endocarditis of the left auricle on 

the postcro-cxtemal wall. The vegetations may extend, as in a .case in'my 
wards, along the intima of the pulmonary artery into the hi him of the long. 
A common result of the ulceration is the production of valvular aneurism. 
In three-fourths of the cases the affected valves present old sclerotic changes. 
The process may extend to the aorta, producing, as in one of my cases, exten¬ 
sive endarteritis with multiple acute aneurisms. 

Associated Lesions. —The associated changes are those of the primary 
disease, those due to embolism, and the changes in the myocardium. In the 
endocarditis of septic processes there is th<f local lesion—an acute necrosis, a 
suppurative wound, or puerperal disease. In many cases the lesions are those 
of pneumonia, rheumatism, or other febrile processes. 

• The changes due to embolism constitute the most striking features, but it 
is remarkable that in some instances, even with endocarditis of a markedly 
ulcerative character, there may be no trace of embolic processes. The infarcts 
may be few in number—only one or two, perhaps, in the spleen or kidney— 
or they may exist in hundreds throughout the various parts of the body. They 
may present the ordinary appearance of rgd or white infarcts of a suppurative 
character. They arc most common in the spleen and kidneys, though they may 
Iks numerous in the brain, and in many cases are very abundant in the intes¬ 
tines. In right-sided endocarditis there may be infarcts in the lungs. In 
many of the cases there are innumerable miliary abscesses. Acute suppurative 
meningitis was met with in 5 of 23 of the Montreal cases, and in over 10 per 
cent of the 209 cases analyzed in the literature. Acute suppurative parotitis 
also may occur. And, lastly, as Romberg has pointed out, the oft .accompanying 
myocarditis plays an important role. The valvular insufficiency in an aculc 
endocarditis is probably not due to the row of little vegetations, hut to the 
associated myocarditis, which interferes with the proper closure of the, orifice. 

Bacteriology.—No distinction in the micro-organisms found in the two 
forms of endocarditis can be made. In both the pyogenic cocci—strepto¬ 
cocci, staphylococci, pneumococci, and gonococci—are the most frequent bac¬ 
teria met with. More rarely, especially in the simple vegetative endocarditi-. 
the bacilli of tuberculosis, typhoid fever, and anthrax have been encountered 
The bacillus coli communis has also been found, and Howard has described 
a case of malignant endocarditi%due to an attenuated form of thadiphtheru 
bacillus. Marshall in 61 cases found the pneumococci in 21, streptococci alone 
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or with other bacteria in 2(>, staphylococcus pyogenes aureus in I'*. Combined 
infections are not uncommon. 

As a rule^no organisms are found in the simple endocarditis in many 
chronic diseases, as carcinoma, tuberculosis, nephritis, etc. They may have 
been preseutaiid. died out, or the lesions may be caused by the toxins. 

Symptoms.—-Neither the clinical course nor the physical signs of uixiri.K 
i:vnoc.vunmq urn in tiny respect characteristic. The great majority of the 
cases are latent and there is no indication whatever of cardiac mischief. 
Kxperience has taught us that endocarditis is frequently found post mortem 
in persons in whom it was not suspected during life. There are certain fea¬ 
tures. however, by which its presence is indicated with a degree of probability. 
The patient, as a rule, does not complain of any pain or cardiac distress. In 
a case-of acute rheumatism, for example, the symptoms to excite suspicion 
would be increased rapidity of the heart’s action, perhaps slight irregularity, 
and an increase in the fever, without aggravation of the joint, trouble. Rows of 
tiny vegetations on the mitral or on the aortic segments sixmii a trilling matter 
to excite fever, and it is dillieult in the endocarditis of febrile processes to say 
definitely in every instance that an increase in the fever depends ii|sm this 
complication; but a study of the recurring endocarditis—which is of the warty 
variety, consisting of minute heads on old sclerotic valves—shows that the 
process may be associates!, for days or weeks at a time, with slight, fever ranging 
from 100° to 10‘1J°. Palpitation puny |>e a marked feature and is a symptom 
upon which certain authors lay great stress. 

The diagnosis of the condition rests u|k>ii physical signs, which are 
notoriously uncertain. - The presence of a murmur at one or other of the car¬ 
diac areas in a case of fever is often taken as proof of the existence of endo¬ 
carditis—a common mistake which has arisen from the fact, that the bruit 
tie souffle or bellows murmur is common to it and to a number of other con¬ 
ditions. At first there may be only a slight roughening of the first sound, 
which may gradually increase to a distinct murmur. The apex systolic bruit 
is probably more often the result of a myocarditis. It, may not be present in 
the endocarditis of such chronic maladies as tulieroulosis and carcinoma, since 
in them the muscle involvement is less common (lvrehl)., Reduplication and 
accentuation of the pulmonic second sound are frequently present. 

It is difficult to give a satisfactory clinical picture of {1AXW-NANX kniki- 
Q AJtDlT is because the modes of onset are so varied and the symptoms so diverse. 
Arising in the course of some other disease,!there may be simply an intensifica¬ 
tion of the fever or a change in its character. In a majority of the cases there 
are present certain general features, such asdrregular pyrexia, sweating, delir¬ 
ium, and gradual failure of strength. 

' Kmhol ie_. processes may give special characters, such as. delirium, c<yua. or ‘ 
paralysis from involvement of the brain or its membranes^pain i^thg sidfiBfl$“ 
bwal peritonitis from infarction of the spleenfbloody urine from implication 
of the lidnoysjimpaired vision from retinal haemorrhage and suppuration, 
and even gangr ene, in various parts from the distribution of the emboli. 

Two special types of the disease have been recognized—the septic or pyeemic 
and the typhoid. Injspjjie the cardiac symptoms are most prominent, while in 
otlwa n gnin-tka main symptoms may be tfcose of an achtq affection of the 
cerebro-sginal system. 
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1 Thu seolir, lum is met, with usually in connectioniwith an external wound, 
.the puerperal process, or anyicute necrosis ortgonorrhoea. There aro rigon-, 
sweats, irregular fever, and all of the signs of septic infection. The hearl 
symptoms may be completely masked by the general condition, and attention 
called to them only on the occurrence of embolism. In many cases the features 
are those of a "severe seplicaunia, and the organisms may be isolated from the 
blood. 

l TUeJjigiaiiWype is by far the most common and is characterized by a 
less irregular temperature, early prostration, delirium, somnolence, and coma, 
relaxed bowels, sweating, which may he of a most drenching character, 
petechial and other rashes, and occasionally parotitis. The heart symptoms 
may be completely overlooked, and in some instances the most careful exam¬ 
ination has failed to discover a murmur. 

- Under ll m ca rdiac group, as suggested by Bramwell, may be considered 
those cases in which patients with chronic .valve disease are attack&I with 
marked fever and evidence of recent endocarditis. Many such cases present 
symptoms of the pyamiie and typhoid character and run a most acute course. 
In others there may be only slight fever or even after a period of high fever 
recovery takes place. 

In what mny he termed the cerebral group of cases the clinical picture 
may simulate a meningitis, either basilar or cerebro-spinal. There may be 
acute delirium or, as in three of the Montreal cases, the patient may be brought 
into the hospital unconscious. Jleineman reports an instance, with autopsy, 
in which the clinical picture was that of an acute cerebro-spinal meningitis. 

Certain special symptoms may be mentioned. The fever'is not always of 
a remittent type, but may be high and continuous. Petechial rashes are very- 
common and render the similarity very strong to certain cases of typhoid and 
cerebro-spinal fever. In one case the disease was thought to be haimorrhagic 
small-pox. Erythematous rashes are not uncommon. The sweating may be 
most profuse, even exceeding that which occurs in phthisis and ague. Diar¬ 
rhoea is not necessarily associated with embolic lesions in the intestines. 
Jaundice has been observed and cases aro on record which were mistaken for 
acute yellow atrophy. 

The heart symptoms may bo entirely latent and are not found unless a 
careful search be made. Even on examination there may be no murmur 
present. Instances are recorded by careful observers, in which the examination 
of the heart has been negative. Cases with chronic valve disease usually pre¬ 
sent no difficulty in diagnosis. 

The course of the disease is varied, depending largely upon the nature of 
the primary trouble. Except in the disease grafted upon chronic valvulitis 
the course is rarely extended beyond five of six weeks. The most rapidly fatal 
case on record is described by Eberth, the duration of which was scarcely two 
days. There is, however, a remarkable form characterized by an unusual 
chronicity, to which the name may be given of chbonic infective endo- 
Oabditis. It is almost always engrafted on an old, sometimes an unrecog¬ 
nized, valve lesion.' At first fever is the only symptom; in a few cases there 
have been chills at onset or recurring chills may arouse the suspicion of 
malaria. The patient may keepi at work for months with a daily rise of 
temperature, or perhaps an occasional sweat. The heart-features may-be 



DISEASES OF THE HEART. 


791 


overlooked. The murmur of the old valve lesion may slum* no change. and 
even with the most extensive disease of the mitral cusps the heart’s action 
may be very little disturbed. For months—six, eight, ten. e\en thirteen!— 
fever and progressive weakness may be the only symptoms. These are tho 
cases in which, with recurring chills, the diagnosis of malaria is made. With 
involvement of the aortic scgmeuts the signs of a progressive lesion are moro 
common. Embolic features arc not common, occurring only toward the close. 
Post mortem there has been found in my cases a remarkable vegetative endo¬ 
carditis, involving usually the mitral valves, sometimes with much encrusting 
of the chordae tendinc®, and largo irregular firm vegetations quite different 
to those of the ordinary ulcerative form of the disease. In some cases the 
aortic and tricuspid segments are also involved, and the vegetations may extend 
on to the walls of the heart. 

Diagnosis. —In many cases the detection of the disease is very ditlieult; ' 
in othera^yitlimarked embolic symptoms, it is easy .t) From simple endocarditis 
it is readily distinguished, though confusion occasionally occurs in the tran¬ 
sitional stage, when a simple is developing into a malignant form. The con- 
stitional symptoms are of a graver type, tho fever is higherrfigors are common, 
antiseptic and^yphoid symptoms occur. Perhaps a majority of the cases not 
associated with puerperal processes or bonc-disca-e arc confounded with 
t yphoid fe vcr.jiA differential diagnosis may even he impossible, particularly 
when we consider that in typhoid fever infarctions and parotitis may occur. 
The diarrhoea and abdominal tenderness may also he present, which with the 
stupor and progressive asthenia make a picture not. to lie distinguished from 
this disease. Points which may guide us aro:/Tho more abrupt onset in oiulo- ■, 
carditis, the absence of any icgularity of the pyrexia in the early stage of the,' 
disease, and the‘cardiac pain. Oppression and shortness of breath may he 
early symptoms in malignant endocarditis, liigors, loo, are not uncommon. 
There is a marked leguocytosis in infective cridocariliiis.^liclwccu pyaunia and 
malignant endocarditis there are practically no differential features, for the 
disease really constitutes an art trial pyaimia (Wilks). In the acute eases 
resembling m alignant fev ers, the diagnosis is usually made of typhus, typhoid, 
(eerebro-Bpinal fever, or even of •liannorrhagic small-pox. The intermittent 
pyrexia, occurring for weeks or months, has led in some cases to the diagnosis 
of malaria, but this disease could now be positively excluded by the blood 
examination. Blood cultures may aid greatly in the diagnosis. 

The cases usually terminate fatally. The instances of recovery are those 
more subacute forms, the so-called recurring endocarditis developing oil old 
sclerotic valves in cases of chronic heart-disease. 

Treatment. —We know no measures by which in rheumatism, chorea, or 
' the eruptive fevers the onset of endocarditis can be prevented. As it is 
probable that many eases arise, particularly in children, in mild forms of 
these diseases, it is well to guard the patients against taking cyld mid insist 
upon rest and quiet, and to bear in mind that of all complications an acute 
endocarditis, though in its immediate effects harmless, is perhaps the most 
serious. This statement is enforced by the observations of Sibson that on a 
system of absolute rest the proportion of eases of rheumatism attacked by 
endocarditis was less than of those who were not so treated. It is doubtful 
whether the salicylates in rheumatism have an intluence in reducing tho lia- 
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bility to endocarditis. Considering the extremely grave after-results of simple 
endocarditis in children, the question arises whether it is possible to do any¬ 
thing to avert the onset of progressive sclerosis of the affected valve. Caton 
recommends a systematic plan of treatment: (1) Prolonged rest in bed, three 
months, to keep the heart quiet; (2) a series of small blisters over the heart; 
and (3) the.iodide of potassium in moderate doses iff many months. If 
there is much vascular excitement aconite may be given and an ice-bag plated 
over the heart. The salicylates are strongly advised by some writers. The 
treatment of malignant endocarditis is practically that of septicaemia—useless 
and hopeless in a majority of the cases. Blood cultures should be taken as 
soon as possible' and a vaccine prepared. Horder and others have reported 
good results. Personally I have not seen a successful case. 

Chronic Endocarditis. 

Definition.—A sclerosis of the valves leading to shrinking, thickening, and 
adhesion of the cusps, often with the deposition of limo salts, with shortening 
and thickening of the chordae tendincae, leading to insufficiency and to narrow¬ 
ing of the orifice. It may be p tip ary, but is oftener secondary to acute endo¬ 
carditis, particularly the rheumatic form. 

Etiology.—As ago advances the valves begin to lose their pliancy, show 
slight sclerotic changes and foci of atheroma and caleifiqgtion. Certain poi¬ 
sons appear capable of initiating the change, such as alcohol, lead, syphilis, 
and gou t, though we are at present ignorant of the way in which they act. 
The poisons of the specific fevers may initiate the change. A very import ant 
factor, particularly in the case of the aortic valves, is the strain of prolonged 
.and heavy muscular exertion. In no other way can be explained the occur¬ 
rence of sclerosis of these valves in young and middle-aged men whose occu¬ 
pations necessitate the overuse of the muscles. In the aortic segments it maj 
be only the valvular part of a general arterio-sclerosis. 

The frequency with which chronic endocarditis is met with may be gath¬ 
ered from the following figures: In the statistics, amounting to from 12,00C 
to If,000 autopsies, reported from Dresden, Wurzburg, and Prague the ]>cr 
centage ranged from four to nine. The relative frequency of involvement ot 
the various valves is thus given in the collected statistics of Parrot: The mitrn 
orifioe was involved in 621, the aortic in 380, the tricuspid in 46, and the pul 
monary in 11. This gives 67 instances in the right to 1,001 in the left heart 

Morbid Anatomy. — Vegetations in the form in which they occur in acute 
endocarditis are not present. In the early stage, which we have frequent oppnr 
tunities of seeing, the edge of the valve is a little thickened and perhaps pre 
sents a few small no dular jrominencns, which in some cases may represent th< 
healed vegetations of the acute process. In the aortic valves the tissdfrabou 
the corpora- Arantii is first affected, producing a slight thickening with ai 
increase in the size of the nodules. The substance of the valve may lose it 
translucency, and the only change noticeable be a grayish opacity and a sligh 
loss of its delicate tenuity. In the auriculo-ventricular valves these curl, 
changes sure seen just within the margin and here it is not uncommon to lb" 
swellings of a grayish-red, somewhat infiltrated appearance, almost identic 
with the similar structures on the intima of the aorta in arterio-sclerosh 
Even early there may be seen yellow or opaque-white subintimal fatty degeu 
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crated areas. As the sclerotic changes increase, the fibrous tissue contracts 
and produces thickening and deformity of the segment, the edges of which 
become round, curled, and incapable of that delicate apposition necessary for 
perfgfitnlosure. A sigmoid valve, for instance, may lx) narrowed one-fourth 
or even one-third across its face, the most extreme grade of insufficiency l>eing 
induced without anj^ special deformity and without any narrpwing of the 
arterial orifice. In the auriculo-ventricular segments a simple process of 
thickening and curling of the edges of the valves, inducing a failure to close 
without forming any obstruction to the normal course of the blood-flow, is less 
common. Still, we meet with instances at the mitral orifice, particularly in 
children, in which the edges of the valves arc curled and thickened, so that 
there is extreme insufficiency without any material narrowing of the orifice. 
More frequently, as the disease advances, the chorda* tendinous become thick¬ 
ened, first at the valvular ends and then along their course. The edges of 
the valves at their angles are gradually drawn together and there is a nar¬ 
rowing of the orifice, leading in the aorta to more or less stenosis and in the 
left auriculo-ventricular orifice—the two sites most frequently involved—to 
constriction. Finally, in the sclerotic and necrotic tissues lime salts are depos¬ 
ited and may even reach the deeper structures of the fibrous rings, so that the 
entire valve becomes a dense calcareous mass with scarcely a remnant, of nor¬ 
mal tissue. The chord® tendinous may gradually become shortened, greatly 
thickened, and in extreme cases the papillary muscles are implanted directly 
upon the sclerotic and deformed valve. The apices of the pupillury muscles 
usually show marked fibroid change. 

In all stages of the process the vegetations of simple endocarditis may 
be present, and the severer, ulcerative forms are very apt to attack these, 
sclerotic valves. 

Chronic mural endocarditis produces cicatricial-likc patches of a grayish- 
white appearance which are sometimes seen on the muscular trabeculas of 
the ventricle or in the auricles. It often occurs in association with myo¬ 
carditis. 

The endocarditis of the foetus is usually of the sclerotic form and in- 
Tolves the valves of the right more frequently than those of the left side. 

U. CHRONIC VALVULAR DISEASE. 

1. General Introduction. • 

Effect* of Valve lesion*. —The general influence on the work of the heart 
may be briefly stated as follows: The sclerosis induces insufficiency or stenosis, 
which%ay exist separately or in combination. The narrowing retards in a 
measure the normal outflow and the insufficiency permits the blood current 
to take an abnormal course. In both instances the effect is dilatation of a 
chamber. The result in the former case is an increase in the difficulty which 
the chamber has in expelling its contents through the narrow orifice; in the 
other, the overfilling of a chamber by blood flowing into it from an improper 
source, as, for instance, in mitral insufficiency, when the left auricle receives 
Mood both from the pulmonary veins and from the left ventricle. 

The cardiac mechanism is fully prepared to meet ordinary grades of 
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dilatation which constantly occur during sudden exertion. A man, for j n 
stance, at the end of a hundred-yard race has his right chambers greatly dilate 
and his reserve cardiac power worked to its full capacity. The slow progre* 
of the sclerotic changes brings about a gradual, not an abrupt, insufficiency 
and the moderate dilatation which follows is at first overcome by the exercis 
of the ordinary reserve strength of the heart muscle. Gradually a new facto; 
is introduced. The reserve power which is capable of meeting sudden cincr 
gencies in such a remarkable manner is unable to cope long with a permanen 
and perhaps increasing dilatation. More work has to be done and, in accord 
ance with definite physiological laws, more power is given by increase of tin 
muscles. The heart hypertrophies and the effect of the valve lesion become* 
as we say, compensated. The equilibrium of the circulation is in this wa; 
maintained. 

The nature of the process with which we have to deal is graphically illus 
trated in the accompanying diagram, from Martius. The perpendicular line 
in the figures represent the power of work of the heart. While the muscl 
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in the healthy heart (Diagram I) has at its disposal the maximal force, a 
it carries on its work under ordinary circumstances (when the body is at rest 
with the force a b. be is the reserve force by means of which the hea 
accommodates itself to greater exertion. 

If now there be a gross valvular lesion, the force required to do the ord 
nary work of the heart (at rest) becomes very much increased (Diagram II 
But in spite of this enormous call for force, insufficiency of the heart muse 
does not necessarily result, for the working force required is still within tl 
limits of the maximal power of the heart, a, 6, being less than a t c v Tl 
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moacld #nrnrua^atra itself to the, new conditions by making its reserve force 
nijdaJe. If nothing further occurred, however, this condition could not be 
permanently maintained, for there would lx: left over for emergencies only 
the small reserve force, 6, y. Even when at rest the heart would bo using con¬ 
tinuously almost its entire maximal force. Any slight exertion requiring more 
extra force than that represented by the small value ft, </ (say the effort required 
on walking or on going upstairs) would bring the heart, to the limit of its work¬ 
ing power, and palpitation and dyspnma would appear. Such a condition does 
noflast long. The working power of the heart gradually increases. More and 
more exertion can be borne without causing dyspmeu, for the heart hyper¬ 
trophies. Finally, a new, more or less permanent condition is attained, in that 
the hypertrophied heart possesses the maximal force, a , <■,. Owing to the 
increase in volume of the heart muscle, the total force of the heart is greater 
absolutely than that of the normal heart by the amount 1 / c,. It is, however, 
relatively less efficient, for its reserve force is much less than that of the healthy 
heart. Its capacity for accommodating itself to unusual calls upon it is accord¬ 
ingly permanently diminished. 

Turning now to the disturbances of compensation, it is to he distinctly 
borne in mind tfiat any heart, normal or diseased, can become insufficient 
whenever a call upoh it exceeds its maximal working capacity. The liability 
to such disturbance will depend, above all, upon the accommodation limits of 
the heart—the less the width of the latter, the easier will it lx* to go beyond the 
heart’s efficiency. A comparison of Diagrams I and II will immediately make 
it clear that the heart in valvular disease will much earlier become insufficient 
than the heart of a healthy individual. If the heart muscle is compelled to do 
maximal or nearly maximal work for a long time, it becomes exhausted. It is , 
obvious that the heart in valvular disease, on account of its small amount of re¬ 
serve force, has to do maximal or nearly maximal work far more frequently than 
does the normal heart. The power of the heart may become decreased to tho 
amount necessary simply to carry on the work of the heart when the body is 
at rest, or it may cease to lie sufficient even for this. Tho reserve force gained 
through the compensatory process may lie entirely lost (Diagram III). If 
the loss be only temporary, the exhausted heart muscle quickly recovering, 
the condition is spoken of as a “ disturbance of compensation.” The term 
“Iqss of compensation” is reserved for the condition in which the disturbance 
is continuous. 

The schema of Martius (Chart XXIT) will enable the student to under¬ 
stand the relation of the pathological phenomena to the normal cardiac cycle. 
The contraction of the ventricle takes an appreciable period of time, seven- 
hundredths of a second (a-b) to overcome the strong arterial pressure which 
keeps tile aortic (and pulmonary) doors tightly shut. This closure-time is the 
only brief period in the cycle in which both the auricnlo-ventricular valves and 
the semilunar valves are shut, the former as a result of the beginning of the 
systole, the latter until the intra-vent ricular has overcome the aortic pressure. 
With thin closure-time correspond the first sound and the heart lieat. In the 
second period of the ventricular systole the blood is driven into the arteries 
the‘expulsion-time (b-c )—and this corresponds with the lieginning of the 
aortic pulse. During this there may Ikj seen at the apex in a forcibly beating 
heart the “back stroke,” as Hope called it. Following the expulsion-time 
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there iB a brief period—waiting-time {c-d )—before the diastole begins. Clin! , 
cally the murmur of mitral insufficiency (A) coincides,,, jd any rate in its 
beginning^ with the closure-time, the murmur of aortic stenosis witib the 
expulsion-time. The semilunar valves close at the moment when the ventricles 
begin to relax (if) and with, this coincides the second sound. At the same 
moment the nuriculo-'ventricular valves open. The.murmur of aortic insuf. 
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ficicncy (C) is hoard through the first part of the diastole, sometimes more, 
while the murmur of mitral stenosis ( D) corresponds with the latter part of 
the diastole of the ventricles and with the systole of the auricles (D). 

The incidence of valvular lesions may be gathered from the following 
figures compiled by Gillespie from the records of the Boyal Infirmary, Edin¬ 
burgh: Of 2,368 cases with cardiac lesions, valvular disease occurred in 80.8 
per cent; endocarditis and pericarditis in 6.3; myocardial lesions in 11.9 pet 
cent; 66.2 per cent of the cases were in males. 

2. Aobtio Inoompetency. 

Incompetency of the aortic valves arises either from inability of the val« 
segments to close an abnormally large orifice or more commonly from disoa* 
of the segments themselves. This best-defined and most easily recognized ol 
valvular lesione-was first carefully studied by Corrigan, whose name it some 
times bears. 

Etiology and Morbid Anatomy. —It is imore frequent in males than 11 
females, affecting ehiefly^ble-bodied, vigorous men at the middle period «' 
life. The ratio which it bears to other valve diseases has been various 
given as from 30 to 50 .per cent. 
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l Q*crf! ar^flve groups of oases: I. Those due to congenital malformation, 
particularly Ipsion of two of the cusps—most commonly those behind which 
the coronary arteries are given off. It is probable that an aortic orifice 
may* be competent with this bicuspid state of the valves, but a great dan¬ 
ger is the liability of these malformed segments to sclerotic endocarditis. 
Of 17 cases which I liave reported all presented sclerotic changes, and the 
majority of them had, during life, the clinical features of chronic heart- 
disease. 

II. The endocarditic group. Endocarditis may produce an acute insuffi¬ 
ciency by ulceration and destruction of the valves; in one case the aortic 
valves were completely eroded away. The valvulitis of rheumatism and of 
the fevers, while more rarely aortic, is common enough in children, and 
the insufficiency is caused by nodular excrescences at the margins or in the 
valves, which may ultimately become calcified; more often it induces a 
slow sclerosis of the valves with adhesions, causing also some degree of 
narrowing. 

III. The arteriosclerotic group. By fur the most frequent cause of in¬ 
sufficiency is a slow, progressive sclerosis of the segments, resulting in a 
curling of the edges, which lessens the working surface of. the valve. Most 
frequent in'strong, able-bodied men, there are three main factors in its pro¬ 
duction : Eirst, strain —not a sudden, forcible strain, but a persistent increase 
of the normal tension to which the segments arc subject during the diastole 
of the ventricle. Of circumstances increasing this tension, repeated and exces¬ 
sive use of the muscles is perhaps the most important. So often is this form 
of heart-disease found in persons devoted to athletics tliat it is sometimes 
called the “ athlete’s, heart.” Secondly, alcohol, the action of which is prob J 
ably direct as a poison to the vessel wall and not, as we have supposed here¬ 
tofore, in keeping up a high blood pressure. Thirdly, syphilis, which may 
be only one of several elements in inducing early arterial change, an added 
facto* to the wear and tear of the tubing. 

There is a small group, usually in young men, in which syphilis causes a 
localized arterio-sclerosis at the*root of the aorta, either involving the valves 
thetnselves or more frequently causing dilatation of the aortic ring with rela¬ 
tive insufficiency. The endarteritis may be singularly localized, even annular, 
sometimes patchy. It may be difficult or impossible from the lesion itself to 
determine the syphilitic nature; the youth of the patient, the peculiar local¬ 
ization, the history of syphilis, and the existence of syphilitic lesions elsewhere, 
may render the diagnosis tolerably certain. I am in the habit of enforcing 
upon my students the etiological lesson of this type of aortic insufficiency 
by a reference to Bacchus and Vulcan, at whose shrines a majority of patients 
with aortic insufficiency have worshipped, and not a few at those of Mars 
and Venus. 

The condition of the valves is such as has already been described in 
chfbnic endocarditis. It may be noted, however, how slight a grade of curl- 
rng may produce serious incompctency. Associated with the valve disease is, 
in a majority of cases, a more or less advanced arterio-sclerosis of the arch 
the aorta, one serious effect of which may be a narrowing of the orifices of 
the coronary arteries. The sclerotic changes are often combined with athe¬ 
roma, either in a fatty or calcareous stage. This may exist at the attached 
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margin of the valves without inducing insufficiency. In other instances insuf¬ 
ficiency may result from a calcified spike projecting from the aortic attach¬ 
ment into the body of the valve, and so preventing its proper closure. Some 
writers (Peter) have laid great stress upon the extension of the endarteritis 
to the valve, and would separate the instances of this, kind from those of 
simple valvular endocarditis. Anatomically one can usually recognize the 
arterio-sclerotic variety by the smooth surface, the rounded edges, and the 
absence of excrescences. 

IV. Insufficiency may be induced by rupture of a segment —a very rare 
event in healthy valves, but not uncommon in diseaso, either from excessive 
effort during heavy lifting or from the ordinary endarterial strain on a valve 
eroded and weakened by ulcerative endocarditis. 

V. Relative insufficiency, due to djlatation of the aortic ring and adjacent 
arch, is not very infrequent. It occurs in extensive arterial sclerosis of the 
ascending portion of the arch with great dilatation just above the valves. 
The valve segments arc usually involved with the arterial coats, but the changes 
in them may be very slight. In aneurism just above the aortic ring, relative 
insufficiency of the valve may be present. 

It would appear from the careful measurements of Beneke that the aortic 
orifice, which at birth is 20 mm., increases gradually with the growth of the 
heart until at one-and-twenty it is about 60 mm. At this it remains until the 
age of. forty, beyond which dale there is a gradual increase in the size up 
to the age of eighty, when it may reach from 68 to 70 mm. There is thus 
at the very period of life in which sclerosis of the valve is most common a 
physiological tendency toward the production of a state of relative insuf¬ 
ficiency. 

The insufficiency may be combined with various grades of narrowing, par¬ 
ticularly in the endocarditic group. In a majority of the cases of the arterio¬ 
sclerotic form there is no stenosis. On the other hand, aortic stenosis almost 
without exception is associated with some grade, however slight, of regur¬ 
gitation. 

Effects. —The direct effect of aortic insufficiency is the regurgitation of 
blood from the artery into the ventricle, causing an overdistention of the 
cavity and a reduction of the blood column; that is, a relative anaemia in the 
arterial tree. The amount returning varies with the size of the opening. The 
double blood-flow into the left ventricle causes dilatation .of the chamber, and 
finally (lvnertrop hv. the grade depending upon the lesion. In this way the 
valve defect is compensated, and as with each ventricular systole a larger 
amount of blood is propelled into the arterial system, the regurgitation of a 
certain amount during diastole does not, for a time at least, seriously impair 
the nutrition of the peripheral parts. For a time at least there is little or 
no resistance offered to the blood-flow from the auricle—the ventricle accom¬ 
modates itself readily to the extra amount, and there is no disturbance in the 
lesser circulation. In acute cases, on the other hand, with rapid destruction 
of the segments, there may be the most intense dyspnoea and even profuse 
haemoptysis. In this lesion dilatation and hypertrophy reach their most ex¬ 
treme limit The heaviest hearts on record are described in connection with 
this affection. The so-called bovine heart, cor bovinum, may weigh 36 or 40 
ounces, or even, as in a case of Dulles’s, 48 ounc&s. The dilatation is usually 
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ixtftalB and is in marked contrast to the condition of (lie chandler in cases of 
Are aortic stenosis. The papillary muscles may lie greatly flattened. ’■'The 
nitral valves are usually not seriously affected, though the edges may present 
slight sclerosis, and there is often relative incompetency, owing to distention 
>f the mitral ring. Dilatation and hypertrophy of the left auricle are com* 
non, and secondary enlargement of the righto heart occurs in all eases of 
long standing. In the arterio-selerotie group there is an ever present pos¬ 
sibility of narrowing of the orifices of the coronary arteries or an extension of 
the sclerosis to their branches, leading to fibroid myocarditis, in the endo- 
jarditis cases, particularly those following rheumatism, the intima is jierfectly 
smooth, and the arch with its main branches not dilated. A normal aorta may 
be found post mortem when during life there have been the most character* 
istic signs of enlargement of the arch and of dilatation of the innominate and 
right carotid. The so-called dynamic dilatation of the arch is best seen in 
these cases. A young girl, whose ease has been reported as one of aneurism, 
had forcible pulsation and a tumor which could Ik; grasped above the sternum 
—post mortem the innominate artery did not admit the little linger and tho 
arch was not dilated! 

Although the coronary arteries, as shown by Martin and Sedgwick, are 
filled during the ventricular systole, tho circulation in them must lie embar¬ 
rassed in aortic incompetency. They must miss the effect, of the blond-pressure 
in the sinuses of Valsalva during the elastic recoil of the arteries, which surely 
aids in keeping the coronary vessels full. The arteries of the body usually 
present more or less sclerosis consequent upon the strain which they undergo 
during the forcible ventricular systole. 

Symptoms. —The condition is often discovered accidentally in persons who § 
have not presented any features of cardiac disease. 

Headache, dizziness, flashes of light, and a feeling of faintness on rising 
quickly are among the earliest symptoms, l’ulpitalion and cardiac distress on 
slight exertion are common. Long before any signs of failing compensation 
pain may become a marked and troublesome feature. It is extremely variablo 
in its manifestations. It may be of a dull, aching character confined to tho 
prsecordia. More frequently, however, it is sharp and radiating, and is trans¬ 
mitted up the neck and down the arms, particularly the left. Attacks of true 
angina pectoris are more frequent, in this than in any other valvular disease. 
Anaemia is also common, much more so than in aortic stenosis or in mitral 
affections. 

As compensation fails more serious symptoms are shortness of breath 
and oedema of the feet. The attacks of dyspnoea arc liable to come on at 
night, and the patient has to sleep with his head high or even in a chair. 
Cyanosis is rare. It is most commonly due to complicating valve disease, or 
it is stated that it may result from bulging of the septum ventriculorum and 
encroachment upon the right ventricle.' Of respiratory symptoms cough is com¬ 
mon, due to the congestion of the lungs or (edema. > ,J hemoptysis is less fre¬ 
quent than in mitral disease. I have reported a case in which it was profuse 
and believed to be due to tuberculosis of the lungs, inasmuch as the patient was 
admitted in a state of emaciation and profound exhaustion/' General dropsy 
is not common, but oedema of the feet may occur early and is sometimes dne 
to the anaemia, sometimes to the venous stasis, at times to both. Unless there 



800 


DISEASES OF THE CIRCULATORY 8Y8TW, 


is coexisting disease of the mitral valve, it is rare in aortic incompeiency lor 
the patient to die with general anasarca. /^Sudden death is frequent; more 
so in this than in other valvular diseases. As compensation fails the patient 
takes to bed and/plight iTTopnbir.fAvpr associated naiudiy-with -a ..recurring 
endocarditis, is not uncommon toward the close# Embolic symptoms are not 
inf^equent-o-pain in the splenic, region with enlargement of the organ/hsema- 
turia, and in some#cases paralysis. /Distressing dreams and“disturbed sleep 
are more common in this than in other forms of valvular disease. 

Mental symptoms are often seen with this lesion; toward the dose there 
te may be delirium, hallucinations, and morbid impulses. It is important to bear 
this in mjnd^for patients occasionally display suicidal tendencies. I have 
twice had patients throw themselves from a window of the ward. 

Physical Signs.— Inspection' shows a wide and forcible area of cardiac 
impulso-with the apex beat in the sixth or seventh interspace, and perhaps 
as far out as the anterior axillary line. ? In young subjects the pwecordia 
may bulge. There may be slight i visible pulsation in the second right inter¬ 
space, or, in some acute cases of insufficiency or ulcerative endocarditis, a 
couple of inches from the sternal margin. In very slight insufficiency there 
may be little or no enlargement to be determined clinically. On palpation a 
thrill, diastolic in time, is occasionally felt, but is not common. The impulse 
is usually strong and heaving, unless in conditions of extreme dilatation, when 
it is wavy and indefinite. Occasionally two or-three interspaces between the 
'-- nipple line and sternum will be depressed wityi the systole as the result of 
atmospheric .pressure. Eemmion shows a greater increase in the area of 
heart dulness than is found in any other valvular lesion. It extends chiefly 
, downward and to the left. 

Auscultalion.-tA murmur is heard during the diastole of the ventricles 
at the base of the heart and propagated down the sternum. It may be feeble 
or inaudible at the aortic cartilago, and is usually heard best at midstcrmim 
opposite the third costal cartilage or along the left border of the sternum 
as low as the ensiform cartilage. It is usually soft, blowing in quality, and 
is prolonged, or “ long drawn,” as the phrase is. It is produced by the reflux 
of blood into theL.ventricle. In some eases it is loudly transmitted to the 
axilla at the level of the fourth interspace, not by way of the apex. The 
second sound may be well heard or it may be replaced by the murmur, or 
with a dilated and calcified arch the second sound may have a ringing metallic 
or booming quality, and the diastolic murmur is well heard, or even loudest, 
over the manubrium. • 

The first sound may be clear at the base; more commlhly there is a soft, 
short, systolic murmur. In the artcrio-sclerotic group the systolic bruit is, a- 
a rule, short and soft, while in the endocarditic group, in which the valve seg¬ 
ments are united and often covered with calcified vegetations and excrescence-, 
the systolic murmur is rough and may be accompanied by a thrill. 

At the apex, or toward it, the diastolic murmur may be faintly heard propa¬ 
gated from the base. With full compensation the first sound is usually clear 
at the apex; with dilatation there is a loud systolic murmur of relative mitral 
insufficiency, which may disappear under observation as the dilatation lessen.-. 

A second murmur at the apex, probably produced at the mitral orifice, 
is not uncommon. Attention was called to this by the late Austin Flint, 
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and Ue mwmur usually goes by his name. It is of a rumbling, echoing 
character, occumng m the middle or latter part of diastole, usually pi 
systolic in time, and limited to the apex region. It is similar to, though 
Iras intense than, the louder presystolic murmurs of mitral stenosis, and is 
often associated with a palpable thrill. It ,s probably caused by the imping- 
mg of the regurgitant current from the aortic orifice on the large, anterior 
flap of the mitral valve, so as to cause interference with the entrance or blood 
at the time of auricular contraction. The condition is thus essentially the 
same as in a moderate mitral stenosis. This late diastolic criming or rum- 
bling murmur is present in about 1mlf of the cases of uncomplicated aortic 
insufficiency (ihayer). It is very variable, disiip|K-aring mid reapiiearing 
agmn without apparent cause. The sharp, valvular first sound ami abrupt 
systolic shock, so common in true mitral stenosis, are rarely present, while tho 
pulse is characteristic of uncomplicated aortic insufficiency. 

Arteries .—The examination of (lie arteries in aorl ic insufficiency is of great, 
value. Visible pulsation is more commonly seen in the |ieriplicral vessels in 
this than in any other condition. I lie carotids mav be seen to throb forcibly, 
the temporals to dilate, and the braelnals and radials to expand with each 
heart-beat. With the ophthalmoscope the retinal arieries arc seen to pulsate. 
Not only is the pulsation undent, hut the characteristic, jerking quality is 
apparent. In the throat the throbbing carotids may lead to thu diagnosis of 
aneurism. In many eases the pulsation can lie seen in the suprasternal notch, 
and prominent, forcibly throbbing vessels beneath the right stemo-imistoid 
muscle. Tho abdominal aorta may lift the epigastrium with each systole. T 
be mentioned with this is the capillary pulse, met very often in tho aortii 
insufficiency, and beat seen in the Jiugcr-nails or by drawing a line ii|K>n till 
f orehea d^ when the margin of hyperiemia on cither side alternately blushes and 
pales. In extreme grades the face or the hand may blush visibly at each 
systole. It is met witli also in profound umcniiii, occasionally in neurasthenia, 
and in health in conditions of great relaxation of thu peripheral arteries. Pul¬ 
sation may also be present in the peripheral veins. On palpation tho character¬ 
istic water-hammer or Corrigan pulse is felt. In tlu; majority of instances the 
pulse wave strikes the linger forcibly with a quick jerking impulse, and imme¬ 
diately recedes or collapses. The characters of this arc sometimes bent appre¬ 
ciated by grasping the arm above the wrist and bolding it up. Moreover, the 
pulse of aortic regurgitation is usually retarded or delayed—i. o., there is an 
appreciable interval between the I mat of the heart and tho pulsation in tho 
radial artery, which varies according to the extent of the incompetence. Occa¬ 
sionally in the # ro tid artery the second sound is distinctly audible when absent 
at the aortic cartilage. Indeed, according to Broadbent. it is at the carotid 
that we must listen for the second aortic sound, for when heard it indicates that 
the regurgitation is small in amount, and is consequently a very favorable 
prognostic element. In the larger arteries a systolic thud or shock may lie 
heard and sometimes a double murmur, as pointed out by I hiroziqz . The sys¬ 
tolic pressure is high and the diastolic much decreasaCThe sphygmo- 
graphic tracing is very characteristic. The high ascent, the sharp top, the 
quick-drop in which the dicrotic notch and wave are very slightly markedt 

Aortic-insufficiency may for years lie fully compensated. Persons do not 
necessarily suffer any inconvenience, and the condition is often found accident- 
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ally. So long as the hypertrophy just equalizes the valvular defect there may 
be no symptoms and the individual may even take moderately heavy exercise 
without experiencing sensations of distress about the heart The eaafiS-wbich 
last tho .longest are those in which the insufficiency follows endocarditis and is 
not a part of a general arterio-sclerosis. The age of the patient, too, at the 
time of onset, is a most important consideration, as in youth the lesion is 
not often from sclerosis, and the coronary arteries are unaffected. Coexistent 
lesions of the mitral valves tend early to disturb the compensation. Pure 
aortic insufficiency is consistent with years of average health and with a 
tolerably active life. 

With the onset of myocardial changes, with increasing degeneration of 
the arteries, particularly with a progressive sclerosis of the arch and involve¬ 
ment of the orifices of the coronary arteries, the compensation becomes dis¬ 
turbed. In advanced cases the changes about the aortic ring may be asso¬ 
ciated with alterations in the cardiac nerves and ganglia, and so introduce an 
important factor. 

3. Aobtio Stenosis. 

Narrowing or stricture of the aortic orifice is not nearly so common as 
insufficiency. The two conditions, as already stated, may occur together, how¬ 
ever, and probably in almost every case of stenosis there is some leakage. 

Etiology and Morbid Anatomy. —In the milder grades there is adhesion 
between the segments, which are so stiffened that during systole they can not 
be pressed back against the aortic wall. The process of cohesion between the 
segments may go on without great thickening, and produce a condition in 
which the orifice is guarded by a comparatively thin membrane, on the aortic 
face of which may be seen the primitive raphes separating the sinuses of 
Yalsalva. In some instances •this membrane is so thin and presents so few 
trace? of atheromatous or sclerotic changes that the condition looks as if it 
had originated during foetal life. More commonly the valve segments are 
thickened and rigid, and have a cartilaginous hardness. In advanced cases 
they may be represented by stiff, calcified massos obstructing the orifice, 
^through which a circular or slit-like passage can be seen. The older the 
patient the more likely it is that the valves will be rigid and calcified. 

We may speak of a relative atenosis of the aortic orifice when with normal 
valves and ring the aorta immediately beyond is greatly dilated. A stenosis 
due to involvement of the aortic ring in sclerotic and calcareous changes with¬ 
out lesion of the valves is referred to by some authors. I have never met with 
an instance of this kind. A subvalvular stenosis, the result of endocarditis 
in the mitro-sigmoidean sinus, usually occurs as the result of foetal endocar¬ 
ditis. In comparison with aortic insufficiency, stenosis is a rare disease. It 
is usually pint w ith at a more advanced period of life than insufficiency, and 
the most typical cases of it are found associated with extensive calcareous 
changes in the arterial system in old men. ^ 4 

Owing to the impeded blood-flow the ventricle has to work against an 
increased resistance and its walls bec ome hypertrophie d, usually at first with 
little or no dilatation . We see in this condition the most typical instances of 
what is Sled concentric hypertrophy, in which, without much, if any, en¬ 
largement of the cavity, the vails arc greatly thickened, in contradistinction 



DISEASES OF THE HEART. 


803 

to the so-called eqcfiatlic hypertrophy, in which, with the increase in the thick¬ 
ness the walls, the chamber itself is great I v dilated. The systole is pro¬ 
longed, even as much as twenty-five per cent. There may Is- no changes in 
the other cardiac cavities if compensation is well maintained; hut with its 
failure come dilatation, impeded auricular discharge, pulmonary congestion, 
and increased work for the right heart. The arterial changes are. as a rule, 
not so marked as in aortic insufficiency, for the walls have not to withstand 
the impulse of a greatly increased blood-wave with each systole. On the con¬ 
trary, the amount of blood propelled through the. narrow orifice may lie smaller 
than normal, though when compensation is fully established the pulse-wave 
may be, of medium volume. 

Symptoms. — Physical Sioxs. — Inspection may fail to reveal any area 
of cardiac impulse. Particularly is this the case in old men with rigid chest 
walls and large emphysematous lungs. Under these circumstances there may 
be a high grade of hypertrophy without any visible impulse. _ l-lvcn when the 
apex beat is visible, it may he, as Traubo pointed out. feeble and ijuliJijjile. 
In many cases the apex is seen displaced downward and outward, and the 
impulse looks strong and forcible. 

Ealpation reveals in many cases a thrill at the base of the heart of maxi¬ 
mum force in the aortic region. With no other condition do we meet with 
thrills of gTcaferlnfensity. The apex beat may not lie palpable under the 
conditions above mentioned, or there may be a slow, heaving, forcible impulse. 

Permission never gives the same wide area of dulncss as in aortic insuf¬ 
ficiency. The extent of it dejiemls largely on the state of the lungs, whether 
emphysematous or not. 

Auscultation .—A rough systolic murmur, of maximum intensity ut the* 
aortic cartilage, and propagated into the great vessels, is the most constant 
physical sign in aortic stenosis. One of the last lessons learned by the student 
of physical diagnosis is to recognize that the systolic murmur at the aortic area 
does not necessarily mean obstruction at the orifice.! Roughening of the vnlvqsj 
or of the intima of the aorta, and hiemic states are much more frequent causes. 
In aortic stenosis the murmur often 1ms a much harsher quality, is louder, 
and is more frequently musical than in the conditions just mentionod. When 
compensation fails and the ventricle is dilated and feeble, the murmur may bo 
soft and distant. The second sound is rarely heard at the uortic cartilage, 
owing to the thickening and stiffness of the valve. A diastolic murmur is not 
uncommon, but in many cases it can not be heard. Occasionally, as noted by 
W. H. Dickinson, there is a musical murmur of greatest, intensity in the region 
of the apex, due probably to a slight regurgitation at high pressure through 
the mitral valves. The pulse in pure aortic stenosis is small, usually of good 
tension, well sustained, regular, and perhaps slower than normal. 

The condition may lie Intent for an indefinite period, as long as tlm 
hypertrophy is maintained. Early symptoms are those due to defective blood- 
supply'to the brain, dizziness, and fainting. Palpitation, pain about the 
heart, and anginal Symptoms are not so marked as in insufficiency. With 
degeneration of the heart-muscle and dilatation relative insufficiency of the 
mitral valve is established, and the patient may present all the features of 
engorgement in the lesser and systemic circulations, with dyspnoea, cough, 
rusty expectoration, and the signs of anasarca in the lower part of the body. 
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Many of the cases in old people, without presenting any dropsy, have symp¬ 
toms pointing rather to general arterial disease. Cljeyne-Stokcs breathing is 
not uncommon with or without signs of uremia. 

Diagnosis.— With an extremely rough or musical murmur of maximum 
intensity at the aortic region and signs of hypertrophy of the left ventricle, a 
thrill, and especially a liard, slow pulse of moderate volume and fairly good 
tension, which in a sphygroographic tracing gives a curve of slow rise, a 
broad, well-sustained summit and slow decline,.a diagnosis of aortic stenosis 
can be made with some degree of certainty, particularly if the subject is an 
old man. Mistakes are common, however, and |a roughened or calcified valve 
segment, or, in some instances, a ver/^roughened and prominent calcified 
plate in the aorta, and;bypert rophy associated with renal disease, may produce 
similar symptoms. SSldom is there difficulty in distinguishing'thetfnlirmur 
due to amcmia, since it is rarely so intense and is not associated with thrill 
or with marked hypertrophy of the left ventricle, yin aortic insufficiency a 
systolic murmur is usually present, but has neither the intensity nor the 
musical quality, nor is it accompanied with a thrill. With roughening and 
dilatation of the ascending aorta the murmur may be very harsh or musical; 
but the existence of a second sound, accentuated and ringing in quality, is 
usually sufficient to differentiate this condition. 

4. Mitkal Incompetency. 

Etiology.—Insufficiency of the mitral valve ensues: (a) From changes in 
the segments whereby they are contracted and shortened., usually combined 
with changes in the chord® tendine®, or with more or less narrowing of the 
.^orifice. (6) As a result of changes in the muscular walls of the ventricle, 
either dilatation, so that the valve segments fail to close an enlarged orifice, 
or changes in the muscular substance, so that the segments are imperfectly 
eoapted during the systole—muscular incompetency. The common lesions 
producing insufficiency result from endocarditis, which causes a gradual thick¬ 
ening at the edges of the valves, contraction of the chord® tendine®, and 
union of the edges of the segments, so that in a majority of the instances there 
is not only insufficiency, but some grade of narrowing as well. Except in 
children, we rarely see the mitral leaflets curled and puckered without narrow¬ 
ing of the orifice. Calcareous plates at the base of the valve may prevent 
perfect closure of one of the segments. In long-standing cases the entire 
mitral structures are converted into a firm calcareous ring. From this val¬ 
vular insufficiency the other condition of muscular incompetency must be care¬ 
fully distinguished. It is met with in all conditions of extreme dilatation of 
the left ventricle, and also in weakening of the muscles in prolonged fevers 
and in anemia. 

* Morbid Anatomy. —The effects of incompetency of the mitral segment 
upon the heart and circulation are as follows: The imperfect closure allows 

a certain amount of blood to regurgitate from the ventricle into the auricle, 
so that at the end of auricular diastole this chamber Contains not only the 
blood which it has received from the lungs, but also that which has regur¬ 
gitated from tha left ventricle. This necessitates dilatation? and, as increased 
■’Vfrork is thrown upon it in expelling the augmented contents, hypertrophy 
*aa welL 
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M Witt each systole of the left auricle a larger volume of Mood is forced 
trophied ^ Tentr,C e ’ whlch also dllatw 1,11,1 subsequently becomes hyper- 


' la ® o c tte left auricle, as blood is regurgitated into 
it from the left ventricle, the pulmonary veins are less readily emptied. In 
consequence the right ventricle expels its contents less freely, amt in turn 
becomes dilated and hypertrophied. 

(A Finally, the right auricle also is involved, its chandler is enlarged, and 
its walls are increased in thickness. 


The eff ect u P on the pulmonary vessels is lo produce dilatation both 
of the arteries and veins often in long-standing eases, atheromatous changes; 
the capillaries are distended, and ultimately the condition of brown induration 
is produced. Perfect compensation may he effected, chielly through the hy|>er- 
trophy of both ventricles, and the effect upon the peripheral circulation may 
not be manifested for years, as a normal volume of blood is disebargixl from 
the left heart at each systole. The time comes, however, when, owing either 
to increase in the grade of the incom]K‘tcncy or lo failure of Hie compensation, 
tho left ventricle is unable to send out its normal volume into the aorta. 
Then there is overfilling of the left auricle, engorgement in the lesser cir» 
eulation, embarrassed action of the right heart, and rouges)ion in the sys¬ 
temic veins. For years this somewhat, congested condition may he limited to 
the lesser circulation, hut finally the right auricle becomes dilated, the tri¬ 
cuspid valves incompetent, and the systemic veins are engorged. This grad¬ 
ually leads to the condition of cyanotic induration in the viscera and, when 
extreme, to dropsical effusion. 

Muscular ineompeteney, due to impaired milnlion of the mitral and papil¬ 
lary muscles, is rarely followed by such perfccl compensation. There may ho 
in acute destruction of Hie aortic segments an acute dilatation of Hie left 


ventricle with relative ineompeteney of Hie mitral segments, great dilatation 
of the left auricle, and intense engorgement of llie lungs, under which circum¬ 
stances profuse luemorrliage may result. In Hie-e eases there is little chance 
for the establishment of compensation. In eases of hypertrophy and dilatation 
of the heart, without valvular lesions, hut associated with heavy work and 
alcohol, the insufficiency of the mitral valve may he extreme ami lead lo great 
pulmonary congestion, engorgement, of the systemic veins, and a condition 
of cardiac dropsy, which can not lie distinguished by any feature from that 
of mitral ineompeteney duo to lesion of tho valve itself. In chronic It right’s 
disease the hypertrophy of the left ventricle may gradually fail, leading, in the 
later stages, to relative insufficiency of the mitral valve, and the production 
of a condition of pulmonary and systemic congestion, similar to that induced 
by the most extreme grade of lesion of the valve itself. Adherent pericardium, 
especially in children, may load to like results. 

Symptom!. —During the development of the lesion, unless (lie incom- 
petency comes on acutely in consequence of rupture of the valve segment or of 
ulceration, the’compensatory changes go hand in hand with the defect, and 
there are no subjective symptoms. So, also, in the stage of perfect compen¬ 
sation, there may be the most extreme grade of mitral insufficiency with enor¬ 
mous hypertrophy of the heart, yet the patient may not lie aware of the exist¬ 
ence of heart trouble, and may suffer no inconvenience except perhaps a little 
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shortness of breath on exertion or on going upstairs. It is only whaoirom any 
cause the compensation has not been perfectly effected* or, having been so, 
is broken abruptly or gradually, that the patients begin to be troubled. The 
symptoms may be divided into two groups: 

JA The minor manifestations while compensation is still good. Pa¬ 
tients with extreme incompetency often have a congested appearance of 
the face, the lips and cars have a bluish tint, and the venules on the checks 
may bo enlarged—signs in many cases very suggestive. In long-standing cases, 
particularly in children, the Angers may be clubbed, and there is shortness 
of breath on exertion. This is one of the most constant features in mitral 
insufficiency, and may exist for years, even when the compensation is perfect. 
Owing to the somewhat congested condition of the lungs these patients have 
a tendency to attacks of bronchitis or haemoptysis. There may also be palpi¬ 
tation of the heart. As a rule, however, in well-balanced lesions in adults, 
this period of full compensation or latent stage is not associated with symp¬ 
toms which call the attention to an affection of the heart, and with care the 
patient may reach old age in comparative comfort without being compelled 
to curtail seriously his pleasures or his work. 

(14-Sooner or later comes a period of disturbed or broken compensation, 
in which the most intense symptoms are those of venous engorgement. There 
are palpitation, weak, irregular action of tho heart, and signs of dilatation. 
Dyspnoea is an especial feature, and there may be cough. A distressing symp¬ 
tom is the cardiac “ sleep-start,” in which, just as the patient falls asleep, he 
wakes gasping and feeling as if tho heart were stopping. There is usually p 
slight cyanosis, and even a jaundiced tint to the skin. The'most marked 
symptoms, however, are those of venous stasis. The overfilling of the pul¬ 
monary vessels accounts in part for the dyspnoea. There is cough, often with 
bloody or watery expectoration, and the alveolar epithelium containing brown 
pigment-grains is abundant. Dropsical effusion usually sets in, beginning in 
thfl_|se,l and extending to the body and the serous sacs. Right-sided hydro¬ 
thorax may recur and require repeated tapping. The urine is usually scanty 
and albuminous, and contains tube-casts and sometimes blood-corpuscles. With 
judicious treatment the compensation may be restored and all the serious symp¬ 
toms may pass away. Patients usually have recurring attacks of this kind, 
and die of a general dropsy; or there is progressive dilatation of the heart, 
and death from asystole. Sudden death in these cases is rare. Some cases of 
mitral disease—stenosis and insufficiency—reach what may be called the hepatic 
stage, when all the symptoms are due to the secondary changes in the liver. 

Physical Signs. — Inspection. — In children the prsecordia may bulge and 
there may be a large area of visible pulsation. The apex beat is to the-left 
of the nipple, in some cases in the sixth interspace, in the anterior axillan 
line. A localized right ventricle impulse may sometimes be seen below the 
right costal border in the parstcrnal line. There may be a wavy impulse in 
the cervical veins which are often full, particularly when the patient is 
recumbent. 

Palpation .—A thrill is rare; when jresent it is felt at the apex, often in 
a limited area. The force of tho impulse may dependTorgely upon the stage 
in which the case is examined. In lull compensation it is forciblaaad heav¬ 
ing ; . w hen j fl flkhirhed r usually wavy and feeble. 
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BetCUtsion. The dulness is increased, particularly in n lateral direction. 
There is no disease of the valves which produces, in long-standing cases a 
more extensive transverse area of heart dulncss. It does not extend so much 
upward along the left margin of the sternum as beyond the rigid margin and 
to the left of the nipple line. 

Auscultation. At the apex there is a systolic murmur u't mdi wholly or . 
partly obliterat es the first sound. It is loudest here, and has a blowing, some- 
times musical Character, particularly toward the latter part. The murmur is 
transmitted to the axilla and may he heard at the hack, in some instances 
over the entire chest. There are cast's in which, as |xiinlcd out by Nnniivn, 
the murmur is heard best along the left border of the sternum. Usually in 
diastole at the apex the loudly transmitted second sound mav he heard. Occa¬ 
sionally there is also a soft, sometim es a rough or rumbling preaystolie luur-. 
mur. As a rule, in cases of extreme mitral insufficiency from valvular lesion 
with great hypertrophy of both ventricles, there is heard only a loud blowing 
murmur during systole. A murmur of mitral insulliciencv may vary a great 
deal according to the posiiion of the patient. It may he present in the recum¬ 
bent and absent in the erect posture. In cases of dilatation, particularly when 
dropsy is present, there may be heard at the ensiform cartilage and in the 
lower sternal region a soft systolic murmur due to tricuspid regurgitation. An 
important sign on auscultation is the accentuated pulmonary second sound. 
This is heard to the left of the sternum in the second interspace, or over the 
third left costal cartilage. 

The pulse in mitral insufficiency, during the period of full compensation, 
may be full and regular, often of low tension. Usually with the first, onset 
of the symptoms the pulse becomes irregular, a feature which then dominates 
the case throughout. There may be no two beats of eipml force or volume. 
Often after the disappearance of the symptoms of failure of compensation the 
irregularity of the pulse persists. 

The three important physical signs then of mitral regurgitation arc: (a) 
Systolic murmur of maximum intensity at the apex, which is propagated to 
the axilla and heard at the angle of the scapula; (b) accentuation of the pul¬ 
monary second sound; (c) evidence of enlargement of the heart, particu¬ 
larly the increase in the transverse diameter, due to hypertrophy of both right 
and left ventricles. 

Diagnosis. —There is rarely any difficulty in the diagnosis of mitral insuf¬ 
ficiency. The physical signs just referred to arc quite characteristic and 
distinctive. Two points are to be borne in mind. First, a murmur, systolic 
in character, and of maximum intensity at the apex, and propagated even to 
the axilla, does not necessarily indicate incompctcncy of the mitral valve. 
There is heard in this region a large group of what are termed accidental 
murmurs, the precise nature of which is still doubtful. They are probably 
formed, however, in the ventricle, and are not associated with hypertrophy, 
or accentuation of pulmonary second sound. . . 

' Second, it is not always possible to say whether the insufficiency is due 
to lesion of the valve segment or to dilatation of the mitral ring and re a- 
tive incompetency. Here neither the character of the murmur the propa¬ 
gation, the accentuation of the pulmonary second sound nor the hypertrophy 
assists in the differentiation. Tbfe history is sometimes of greater value iff this 



86^ diseases of TBKOimvmnmi: siysgmm 

matter than the physical examination. The cases most likely ti( lead to error 
are those of the so-called idiopathic dilatation, and. hypertrophy©! the heart 
(in which the systolic murmur may be of the greatest intensity), and the 
instances of arterio-sclerosis with dilated heart. Bfllfr»Ha«and others, however, 
maintain that organic disease of the mitral leaflets' sufficient to produce incom¬ 
petency is always accompanied with a certain degree of narrowing of the ori¬ 
fice, so that the only unequivocal proof of the actual disease of the mitral valve 
•is the presence of a presystolic murmur. 

5. Mitbal Stenosis. 

Etiology.—Narrowing of the mitral orifice is usually, the result of valvular 
endocarditis occurring in the earlier years of life; very rarely it is congenital. 
It is very much more common in women than in men —in .63 of 80 cases noted 
by Duckworth, while in 4,791 autopsies at Guy’s Hospital during ten years 
there were 196 cases, of which 107 were females and 89 males (Samways). 
This is not easy to explain, but there are at least two factors to be considered. 
Rheumatism prevails more in girls than in boys and, as is well known, endo¬ 
carditis of the mitral valve is more common in rheumatism. Chorea, also, as 
suggested by Barlow, has an important influence, occurring more frequently 
in girls and being often associated with endocarditis. Of 140 cases of chorea 
which I examined at a period more than two years subsequent to the attack, 
73 had signs of organic heart-disease, among which were 24 instances with the 
physical sign* of mitral stenosis. Anaemia and chlorosis, which are prevalent 
in girls, have been regarded as possible factors. In a surprising number of 
cases no recognizable etiological factor can be discovered. This has been re¬ 
garded by some writers as favoring the view that many cases are of congenital 
origin; but it is not improbable that with any of the febrile affections of child¬ 
hood endocarditis may be associated. Whooping-cough, too, with its terrible 
strain on the heart-valves, may be accountable for certain cases. Congenital 
affections of the mitral valve arc notoriously rare. While met with at all 
ages, stenosis is certainly more frequent in young persons. 

Morbid Anatomy.—With the stenosis there is always some incompetency. 
The narrowing results from thickening and contraction of the tissues of the 
ring, of the valve segments, and of the chorda; tendinea;. The condition varies 
a good deal according to the amount of atheromatous change. In many cases 
the curtains are so welded together and the whole valvular region so thickened 
that the orifice is reduced to a mere chink—Corrigan’s button-hole contraction. 
In other cases the curtains are not much thickened, but narrowing has resulted 
from gradual adhesion at the edges, and thickening of the chordae tendinea 1 . 
ip that from the auricle it looks cone-like—the so-called funnel-shaped variety 
of stenosis. The instances in which the valve segments are very slightly de¬ 
formed, but in which the orifice is considerably narrowed, are regarded by 
some as possibly of congenital origin. Occasionally the curtains are in great 
part free from disease, but the narrowing results from large calcareous masses, 
which project into them from the ring. The involvement of the chorda: 
tendinese is usually extreme, and the papillary muscles may be inserted directly 
upon the valve. Iujnoderete grades of constriction the orifice will admit the 
tip,of fba iTifW-finger; in mnr«» extreme forms, the tip of the little finger; 
and occasionally one meets with a specimen in which the orifice seems almost 
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sitting only -a medium-sized Bowman's probe. Tlie heart is 
notfl^y gdftrged, rarely weighing more than 14 or 15 ounces. Occasion¬ 
ally, in an elderly person, it may seeni only slightly, if at all, enlarged, and 
again there Are instances in which the weight may reach as much as 20 
ounces. The left .ventricle is usually small, and may look very small in com¬ 
parison withJthe right ventricle, which forms the greater portion of the apex. 

In cases in which with the narrowing there is very considerable ineompetcncy 
the left ventricle may be moderately dilated and hypertrophied. 

It is not-uncommon at the examination to find white thrombi in the 
appendix of the left auricle. Occasionally a large part of the auricle is occu¬ 
pied by an ante-mortem thrombus. Still more rarely the remarkable ball 
thrombus is found, in which a globular concretion, varying in size from a 
walnut to a small egg, tins free in the auricle, two examples of which have 
come under my observation. 

The left auricle discharges its blood with greater dillicully and in conse¬ 
quence dilates, and its walls reach three or four times (heir normal thickness. 
Although the auricle is by structure untitled to compensate an extieme lesion, 
the probability is that for some time during the gradual production of stenosis, 
the increasing muscular power of the walls is siillicient to comilorbaliiiice the 
defect?"In 3T> cases of well-marked stenosis Snmwavs found the auricle hyper¬ 
trophied in 26, dilatation coexisting in 11. Eventually the Ion-ion is .m-mised 
;n the pulmonary circulation, owing to iniiiedod outflow from the veins amt 
this to heightened pressure in the pulmonary artery, Extra work, is Unis 
thrown on the right, xenliiele, which gradually lij perlrophies. I clatixe menm- 
pelency of the tricuspid and congestion of the systemic veins nl last siipcivcnc. 

Symptoms. —Physical SKiNs.-W^mm-ln children the lower sbr- 
num and the fifth and sixth left, costal cartilages are ofte n l'' , "" ,I '"'» - 
to hypertrophy of the right ventricle. The ape.x lient may be ill-«}clmcd. Uu- 
ally it is mt dislocated far beyond the nipple line, and the due impulse is 
over the lower sternum and adjacent costal cartilages. 0 ten in tlm.-obosted 
^Sons there is pulsation in the third and fourth left interspaces close to 
the sternum. When compensation fails, the pnccordml ‘nMMJ J' » 
feebler and in the veins of the neck there may la- marked systolic, r.gurgi 

tation or the right jugular near the clavicle may stand‘ ,"Tl “i,!!m'oV'Vhe 

tumor. In the later stage, there is great enlargement will, pulsation 

^Palpation reveals in a majority of the cases a cl.nmoUM-.M'c M dined 
fremituTor thriU, which is best felt, as a rule, m 

iarly Um!Z ^area,Postmarked'during expir^on, and «... MU« tar- 

cibly in the lower sternum and in tthe four t an I imn ^ ^ .> ^ ^ 

impulse is felt very high m the tlurc the latter interspace tlie 

even in the second, and it has been thought tl » >" «*■ * ^ of , h(; 

impulse is due to pulsation of the auric . extreme grades of 

conus arteriosus of the right ventricle; even in the most extreme grate. 
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mitral stenosis, there is never such tilting forward of the auricle or its appen¬ 
dix as would enable it to produce an impression on the cheat walL 

Percussion gives an increase in the cardiac dulnesa to the right of the 
sternum and along the left margin; not usually a fflprease-.heyond fto 
ni pple line, except in extreme cases, when the transverse dulness may reach 
from S cm. beyond the right margin of the sternum to 10 cm. beyond the 
nipple line. ' 

Auscultation .—To the inner side of the apex beat, often in a very limited 
region, there is heard a rough, vibratory or purring murmur, cumulative or 
crescendo in character, which terminates abruptly in the first sound. By 
combining palpation and auscultation the purring murmur is found to be syn¬ 
chronous with the thrill and the loud shock with the first sound. The mur¬ 
mur is auricular systolic, due tfi the blood passing through the narrow orifice. 
Some have thought it to be early systolic in time, but the majority of observers 
’'hold to the former view with Gairdncr. The presystolic murmur may occupy 
the entire period of the diastole, or the middle or only the latter half, corre¬ 
sponding to the auricular systole. The difference inay sometimes be noted 
between the first and second portions of the murmur, when it occupies the 
entire time. Often there is p peculiar rumbling or echoing quality, which in 
some instances is very limited and may be heard only over a single bell-space 
of the stethoscope. A rumbling, echoing presystolic murmur at the ,&pcx is 
heard in some cases of aortic insufficiency ("Flint murmur ! - occasionally in 
adherent pericardium with great dilatation of the heart and in upward dis¬ 
location of the organ. 

A systolic murmur may be hoard at the apex or along the loft sternal 
border, often of extreme softness and audible only when the breath is held. 
Sometimes the systolic murmur is loud and distinct and is transmitted to 
the axilla. The second sound in the second left interspace is loudly accentu¬ 
ated, and often reduplicated. It may be transmitted far to -the left and bo 
heard with great clearness beyond the apex. In uncomplicate d ca ges of mitral 
stenosis there are usually ngjnurmurs audible at the aortic region ,at which 
spot the second sound is less intense than at the pulmonary area. In advanced 
cases at tho lower sternum and to the right a systolic tricuspid murmur is 
sometimes heard. Other points to be noted are. the following: The unusually 
sharp, clear first sound which follows the presystolic murmur, the cause of 
which is by no means easy to explain. It can scarcely be a valvular sound 
produced chiefly at the mitral orifice, since it may be heard with great intensity 
in cases in which the valves are rigid and calcified. It has been suggested hv 
A. E. San som and others that it is a loud “ snap ” of the tricuspid valvci- 
caused byThe powerful contraction of the greatly hypertrophied right ven¬ 
tricle! Broaclhent thinks if may'be due fo fEeabnfpT contr acTloSToFa ’ partial 1\ 
filled' left ventricle. The valvular sound may be audible at a distance, as one 
sits at the bedside of the patient (Graves). In a patitfhl saw with Dr. C. J- 
Blake the first sound was audible six feet,.by mcasurt^^Hbom the chest wall. 

These physical signs, it is to be borne in miJBMPcharacteristic only 
of tho stage in which compensation is maintainJL^jfpa murmur may be 
soft, almost inaudible, and only brought out af jfifqgnaori. Finally there 
comes a period in which, with failure of compevtwHHe presystolic mur¬ 
mur disappears and there is heard in the apex rflgflBjtrp first sound, or 
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r ^ thm - niai 'kcd systolic shock may Ik* present after 
the disappearance of the .thrill and the characteristic murmur, I'ndertreat- 
ment, with gradual fccovcry of compensation, probably with increasing vigor 
of contraction- of the right ventricle and left auricle, the presystolic murmur 
.reappears. In cases seen at this stage of the disease the nature of the valve 
lesion may be entirely overlooked. 

Stenosis of the mitral valve may for years be efficiently compensated by 
the hypertrophy of the right ventricle. Many persons with the characteristic 
physical signs of this lesion present no symptoms. They may for years per¬ 
haps be short of breath on going upstairs, hut are able to pass through the 
ordinary duties of life without discomfort. The pulse is smaller in volume 
than normal, and very often irregular. A s]<eeial danger of this stage is the 
recurring endocarditis. Vegetations may he whipped off into the circulation 
and, blocking a cerebral vessel, may cause hemiplegia or aphasia, or both. 
This, unfortunately, is not an uncommon sequence in women. Patients with 
mitral stenosis may survive this accident for an indefinite period. A woman, 
abovo seventy years of age, died in one of my wards at the Philadelphia Hos¬ 
pital, who had been in the almshouse, hemiplegic, for more than thirty years. 
The heart presented an extreme grade of mitral stenosis which had probably 
existed at the time of the hemiplegic attack. 

Pressure of the enlarged auricle oil the left recurrent laryngeal nerve, 
causing paralysis of the vocal cord on (lie corresponding side, has been de¬ 
scribed by Ortner and by Herrick. 1 have met with two instances. It is a 
point to be borne in mind, as the diagnosis of aneurism of the arch of the 
aorta may be made. 

Failure of compensation brings in its train the group of symptoms which 
• have been discussed under mitral insufficiency. Briefly enumerated they are: 
Eapid and irregular action of the heart, shortness of breath, cough, signs of 
pulmonary engorgement, and very frequently hicinoptysis. Attacks of this 
kind may recur for years. Bronchitis or a febrile attack may cause shortness 
of breath or slight blueness. Inflammatory affections of tlie lungs or pleura 
seriously disturb the right heart,'and these patients stand pneumonia very 
badly. Many, perhaps a majority of cases of mitral stenosis, do not have 
dropsy. The liver may lie greatly enlarged, and in the late stages ascites is 
not uncommon, particularly in children. General anasarca is most frequently 
met with in those cases in which there is secondary narrowing of the tricuspid 
orifice (Broadbent). 


fi. Tricuspid Valve Disease. 

(a) Tricuspid Begurgitation.—Occasionally this results from • acute or 
’chronic endocarditis with puckering; more commonly the condition is one 
of relative insufficiencyaand is secondary to lesions of the valves on the left 
side, particularly offtfee mitral. It is mot with also in ulff conditions of the 
lungs which cause obstruction to the circulation, such as cirrhosis and emphy¬ 
sema, particularly in combination with chronic bronchitis. The symptoms are 
those of obstruction in the lesser circulation with venous congestion ini the sys¬ 
temic veins, such as has already been described in connection with mitral 
insufficiency. T im . signs ' wf this condition are: 

(1) gyafnlin wnjn jiyWaHnn nf the blood into tbfl -right aitflClp the 
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tiransmission of the pulse-wave into the veins of the neck. If the regurgitation 
is slight or the contraction of the ventricle is feeble there may be no venous 
throbbing, but in other cases there is marked systolic pulsation in the cervical 
veins. That in thejight jugular is more forcible than that in the left. It may 
he seen both in the internal and the external vein, particularly in the latter. 
Marked pulsation in these veins occurs only when the valves guarding them 
become incompetent. Slight oscillations are by no means uncommon, even 
when the valves are intact.^ The dulcption is sometimes e norm ous, particu¬ 
larly in Jlie get of coughing, when the right jugular at the root of the neck 
may stand out, forming an extraordinary prominent ovoid mass. Occasionally 
the regurgitant pulse-wave may be widely transmitted and be seen iaihe sub¬ 
clavian and axillary veins, and even in the subcutaneous veins over the shoul¬ 
der, or in the superficial mammary veins. 

^ Kegurgitant .pulsation through tho tricuspid orifice may be transmitted 
to the inferior eava, and so to the hepatic veins, causing a systolic distention 
of the liver. VThis is best appreciated by bimanual palpation, placing one hand 
over the fifth and sixth costal cartilages and the other in the lateral region 
of the liver in the mid-axillary line. The rhythmical expansile pulsation may 
be readily distinguished, as a rule, from the. systolic depression of the liver 
.due to-eom'municated pulsation from thiTTe’ft~veotricle’. 

(2) The second important sign of tricuspid regurgitation is the' occur- 
irence of a systolic murmur of maximum intensity in the lower sternum. It 
is usually a sail, lovuiuuuutr, often to be distinguished from a coexisting 
'■mitral murmur by differences in qualify and pitch, and may be heard to tho 
right as far as the axilla. Sometimes it is very limited in its distribution. 

• Together these two signs positively indicate tricuspid regurgitation. In 
addition, the percussion usually shows increase in the area of dulness to the 
right of the sternum, and/the impulse in the lower sternal region is forcible. 
In the great majority of cases the symptoms are those of the associated lesions. 
(In cirrhosis of the lung and in chronic emphysema the failure of compensation 
jof the right ventricle with insufficiency of the tricuspid not infrequently leads 
either to acute asystole or to gradual failure with cardiac dropsy. 

, (b) Tricuspid Stenosis.—This interesting condition may be either con¬ 

genital or acquired. The congenital cases are not uncommon, and are asso¬ 
ciated usually with other valvular defects which cause early death. The 
acquired-form is not very infrequent. Bedford Fenwick collected 46 observa¬ 
tions, of which -tl Wf»n> in wninpii Leudet has nnnly-WI 117 rtlya of UU 
ofjhese in which the ages were mentioned, 80 were in women and ,2,1 in men. 
A great majority of the cases were in adults, only 8 being between the ago- 
of ten and twenty, jta. rarity as an isolated condition may be gathered from 
the fact thut of 114 autopsies, in 11 only was the lesion confined to this valve. 
In 21 the tricuspid, mitral, and aortic segments were involved, and in 78 the 
tricuspid and mitral. Practically the condition is almost always secondary 
to lesions of the left heart. 

The physical signs are sometimes characteristic. For instance, a pro- 
systolic thrill has been noted by several observers. The percussion shows 
dulness to be increased, particularly to the right of the sternum. On aus¬ 
cultation a presystolie murmur has been determined in certain cases, and 
is heard best at the root of the ensiform cartilage, or a little to the right of 
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it. Of gWlOTftl symptoms, cyanosis of the face and lips is very common, and 
in the late stages, when dropsy supervenes, it is apt to be intense. The lesion 
is interesting chiefly because it forms one o| the most serious complications of 
mitral stenosis. < 

7. Pulmonary Valve Disease. 


Murmurs in the region of the pulmonary valves are extremely common; 
lesions of the valves are exceedingly rare. Balfour has well called the pul¬ 
monic area the region of auscultatory romance. A systolic murmur is heard 
here under many conditions—(1) very often in health, in tlnn-cho'tcd persons, 
particularly in children, during expiration and in the recumbent posture; (2) 
when the heart is acting rapidly, as in fever and after exertion; (It) it is a 
favorite situation of the eardio-respiratory murmur: (1) in amende states; 
and (5) as mentioned previously, the systolic murmur of mitral iiisutlieieney 
may be transmitted along the left sternal margin. Actual lesions of the valves 
of the pulmonary artery are rare. 

(a) Stenosis is almost invariably a congenital anomaly. It constitutes 
ono of the most important of the congenital cardiac affections. The vnlxe 
segments are usually united, leaving ft small, narrow oriliee. In adults cases 
occasionally occur. The congenital lesion is commonly associated with patency 
of the ductus Botali and imperfection of the ventricular septum. There may 
also'be tricuspid stenosis. Acute endocarditis not infrequently attacks the 
sclerotic valves. 

The physical signs arc extremely uncertain. There may lie a systolic mur¬ 
mur with a thrill heard liest to the left, of the sternum in the second inter¬ 
costal space. This murmur may be very like a murmur or aortic stenosis, but 
is not transmitted into the vessels. Naturally the pulmonary second sound is 
weak or obliterated, or may be replaced by a diastolic murmur, t'sually there 


is hypertrophy of the right heart. 

(b) Pulmonary Insufficiency.— This rare affection is occasionally due to 
congenital malformation, particularly fusion of two of the segments. It, is 
sometimes present, as Bramwell has shown, in eases of malignant endocar¬ 
ditis. Barie has collected dS cases. 

The physical signs arc those of regurgitation into the rigid ventricle, 
hut as a rule, it is difficult to differentiate the murmur from that of aortic 
insufficiency, though the maximum intensity may he m the puliiionnry area. 
The absence of the vascular features of aortic insufficiency ■» ^ 
Roth Gibson and Graham Stcell have called attention to the po^.lu'.ty .r «.ih- 
ago through these valves in cases of great increase of pressure in the pulmonary 
nrtery and to a soft diastolic murmur heard under these ere.,instances, winch 
Steell calls “ the murmur of high pressure in the pulmonary artery. 


8. Combined Valvular Lesions. 

Valvular lesions arc seldom single or pure ^combined l ^j nnh v ar0 ^ 
common. This is particularly the ease in congenital . 

dren mitral and aortic lesions, the result of riouinn - ■ » ' y 

l’ure mitral insufficiency and pure mitral stenosis may 

in time the tfTeuBpiddiecomes involved, at first in sclerosis ami later imrT g 

of the orifice. Aortic valve lesions are more commonly uncombmed than 
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mitral lesions. The added lesion may be hurtM or hetpfnL The atenosh 
which so often accompanies the endocarditic variety may lessen tie regurgi¬ 
tation in aortic insufficiency; ancUi progressive narrowing of the mitral orifice 
may be beneficial in mitral regrwtation. 

Prognosis in Valvular Disease. —The question is entirely one of efficient 
(compensation^ So long as this is maintained tho patient may suffer no incon¬ 
venience, and even with the most serious forms of valve lesion the function of 
the heart may be little, if at all, disturbed. 

Practitioners who are not adepts in auscultation and feel unable to esti¬ 
mate the value of the various heart murmurs should remember that the best 
judgment of the conditions may be gathered from inspection and palpation. 
With an apex beat in the normal situation and regular in rhythm the auscul¬ 
tatory phenomena may be practically disregarded. 

A murmur per se is of little or no moment in determining the prognosis 
in any given case. There is a largo group of patients who present no other 
symptoms than a systolic murmur heard over tho body of the heart, or over 
the apex, in whom the left ventricle is not hypertrophied, the heart rhythm is 
normal, and who may not have had rheumatism. Indeed, the condition is 
accidentally discovered, often during examination for life insurance. Among 
the conditions influencing prognosis are: 

(а) Age. —Children under ten are bad subjects. Compensation is well 
effected, and they are free from many of the influences which disturb com¬ 
pensation in adults. The coronary arteries are healthy, and nutrition of the 
heart-muscle can be readily maintained. Yet, in spite of this, the outlook in 
cardiac lesions developing in very young children is usually bad. One reason 
^s that the valve lesion itself is apt to be rapidly progressive, and the limit of 
cardiac reserve force is in such cases early reached. There seems to be pro¬ 
portionately a greater degree of hypertrophy and dilatation. Among other 
causes of the risks of this period are to be mentioned insufficient food in the 
poorer classes, tho recurrence of rheumatic attacks, and the existence of peri¬ 
cardial adhesions. The outlook in a child who can be carefully supervised 
and prevented from damaging himself by ovorexertion is naturally better than 
in one who is constantly overtasking his muscles. The valvular lesions which 
occur at, or subsequent to, the period of puberty are more likely to be perma¬ 
nently and efficiently compensated. Sudden death from heart-disease is very 
raj$ in children. 

(б) Sex. — Women bear valve lesions, as a rule, better than men, owing 
partly to the fact that they live quieter lives, partly to the less common involve¬ 
ment of the coronary arteries, and to the greater frequency of mitral lesion.-. 
Pregnancy and parturition are disturbing factors, but are, I think, less serious 
than some writers would have us believe. 

(c) Valye.Am'eoted.— The relative prognosis of the different valve lesions 
is very difficult to estimate. Each case must, therefore, be judged on its own 
merits. Aortic insufficiency is unquestionably the most serious; yet for years 
it may be perfectly compensated. Favorable circumstances in any case are 
the moderate grade t)f hypertrophy and dilatation, the absence of all symptoui- 
of cardiandistress, and the absence of extensive arterio-sclerosis and of angina 
The prognosis rests in reality with the condition of the coronary arteries. 
Rheumatic lesions of the valves, inducing insufficiency, are less apt to be asso- 
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cioiwl"irijflk endarteritis at the root of tin* aorta; ami in such case-. (lie eoiqmary 
arteries may escape for years. On the other hand, when the nnrtie insullieieney 
is only a part of an extensive urtcrio-scloro*i*n( the root of the aorta, the coro¬ 
nary arteries are almost invariably invohedftnd the outlook in sneh eases is 
much more serious. Sadden death is not uneominon, either from neuto dila¬ 
tation during some exertion, or, more frequently, from blocking of one of the 
branches of the coronary arteries. The liability of this form to be associated 


with angina pectoris also adds to its severity. Aortic stenosis is a compara¬ 
tively ram«lMion, most commonly met with iu middle-aged or elderly men, 
and is, as a rule, well compensated. In Broadbent’s series of eases, in which 
autopsy showed definite aortic narrowing, forty years was the average age at. 
death, and the oldest was hut fifty-three. 

In jmitral lesions the outlook on the whole is much more favorable than 
in aortic insufficiency. Mitral insullieieney, when well compensated, carries 
with it a better prognosis than mitral stenosis. Except aortic stenosis, it is 
the only lesion commonly met with in patients over threescore years. It must 
be borne in mind that ttie eases which last the longest are those in which the 
valve orifice is more or less narrowed, as well as ineomjietonl. There is, in 
reality, no valve lesion so poorly compensated and so rapidly fatal as that in 
which the mitral segments are gradually curled and puckered until they form 
a narrow strip around a wide mitral ring-a rendition specially seen in chil¬ 
dren. There are many cases of mitral insullieieney m which the defect is 
thoroughly balanced for thirty or even forty years, without distress or incon¬ 
venience. Even with great hypertrophy and the n[ie\ lieat almost in the m d- 
axillary line, there may be little or no distress, and the compensation may bo 
most effective. Women may pass safely through repeated p,;o K ,uu,c.o.1hough 
here they are liable to accidents associated with the severe strain 1 havM l 
under observation for many years a patient who bad her I.rst allnek of rtw mm 
tism at the age of fifteen, when she already bad a well-marked mfind murmur. 
She first came under my observation, lur y-three years ago, wh h,> « 

hvnertrophy of the left ventricle and a loud systolic murmur. She has live, 
a^very active life, has been unusually vigorous, has liorne e^ven e nldmi ai d 
has passed through throe subsequent attacks of rheumatism. She is now in 
her StShird year. The loud mitral systolic murmur persists, but she 

very well only a little short of breath on exertion. .. 

^In mitral Stenosis the prognosis is usually regarded as less favorable. Ay 
• v.nu lml me however to place this lesion almost on a level, par- 

own experience has leu me, nowi\ci, i 1 , . f... n 

ticularlv in women with the mitral insufficiency. It is found very oilu in 
person! in perfect health, who have had neither palpitation nor signsJ of ■ * 

failure, and' who have lived laborious ad- 

')ent indicate that the date of deal i s () f Mary'a 

vaneed. Of 53 cases abstracted from the post-m ‘ ()r thirty . ei( J,t 

Hospital, thirty-three was the age for ,nal< f.Lmaneios with safety, 
for females. These women, too, pass thr0 «g h r «P°^ [ ^ { cerebral em bol- 
There are of course those too common accidents lie resu*^^ 

JSSTtES i. J question .hioh ^,ui» gr-te. 
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riencg and more mature judgment, and even the moat experiefi&tiuare some¬ 
times at fault. 

The following conditions juftify a favorable prognosis: Good general 
health and good habits; no exceptional liability to rheumatie or catarrhal 
affections; origin of the valvular lesion independently of degeneration; exist¬ 
ence of the valvular lesion without change for over three years; sound ven¬ 
tricles, of moderate-frequency and general regularity of action; sound arteries, 
with a" normal amount of blood and tension in the smaller vessels; and, lastly, 
freedom from pulmonary, hepatic, and renal congestion. 

Treatment of Valvular Lesions. —(a) Stage of Compensation. —Medici-' 
nal treatment at this period is not necessary and is often hurtful. A very 
common error is to administer cardiac drugs, such as digitalis, on the discov¬ 
ery of a murmur or of hypertrophy. If the lesion has been found accidentally, 
it may be best not to tell the patient, but rather an intimate friend. Often 
it is necessary, however, to be perfectly frank in order that the patient may 
take certain preventive measures. He should lead a quiet, regulated, orderly 
life, free from excitement and worry, and the risk of sudden death makes it 
imperative that the patient suffering from aortic disease should be specially 
warned against overexertion and hurry. - An ordinary wholesome diet in mod¬ 
erate quantities should be taken; tobaOTo may be allowed in moderation, but* 
stimulants should be interdicted or used in very small amount. Exercise 
should be regulated entirely by the feelings of the patient. So long as no 
cardiac distress or palpitation follows, moderate exercise will prove very bene¬ 
ficial. The skin should be kept active by a dally bath. Hot baths should be 
avoided and the TurkishJiath should be interdicted. In the case of fnll- 
•blooded, somewhat corpulent individuals, an occasional saline purge should be 
taken. Patients with valvular lesions should not go into very high altitudes. 
The act of coition has serious risks, particularly in aortic insufficiency. Know¬ 
ing that the causes which most surely and powerfully disturb the compensation 
are overexertion, mental worry, and malnutrition, the physician should give 
suitable instructions in each case. As it is always better to have the co-opera¬ 
tion of an intelligent patient, he should, as a rule, be told of the condition, 
but in this matter the physician must be guided by circumstances, and there 
are cases in which reticence is the wiser policy. 

(6) Stage of Broken Compensation. —The break may be immediate ami 
final, as when sudden death results from acute dilatation or from blocking of 
a branch of the coronary artery, or it may be gradual. Among the first indi¬ 
cations are shortness of breath on exertion or attacks of nocturnal dyspnoea. 
These are often associated with impaired nutrition, particularly with amemiu. 
and a course of iron or change of air may suffice to relieve the symptoms. 

Irregularity of the action of the heart can not always be termed an in¬ 
dication of failing compensation, particularly in instances of mitral disease. 
It has greater significance in aortic lesions. Serious failure of compensation 
is indicated by signs of dilatation of the heart, marked cyanosis, the gallop 
rhythm, or*variou% forms of arrhythmia, with or without the existence of 
dropsy. Under theee circumstances the following measures are to be carried 
out: 

(1) Barf.—Disturbed compensation may be completely restored by rest 
of the body. In many cases with oedema of the ankles, moderate dilatation of 
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§ ; S lrTCgl ? lari Y ° f thC 1>u1m '’ i,lc in bed, a few doses of tho 
d bgctiire of cardamoms, and a saline purge suffice, within a week or 
to days, to restore the compensation. 

(2) Hbatelief of the embarrassed circulation. 

{&» Ly Venesection. In cases of dilatation, from whatever cause, whether 
in mitral or aortic lesions or distention of the right ventricle jn emphysema, 
when signs of venous engorgement are marked and when there is orthopnea 
with cyanosis, the abstraction of from 20 to 3U ounces of blood is indicated. 
This is the occasion, in which timely venesection may save the patient’s life. 
It is particularly helpful in the dilated heart of arterio-selerosis. 

(6) By Depletion through Ike Bowels. —This is particularly valuable when 
dropsy is present. Of the various purges the salines are to be preferred, and 
may be given by Matthew Hay’s method. Half an hour to an hour before 
breakfast from half an ounce to an ounce and a half of Epsom salts may bo 
given in a concentrated form. This usually produces from three to live liquid 
evacuations. The compound jalap powder in half-drachm doses, or elaterium, 
may be employed for the same purpose. Even when the pulse is very feeble 
these hydragogue cathartics are well borne, and they deplete the portul system 
rapidly and efficiently. 

(c) The Use of Remedies whidfatimulate the Heart's Action. —Of these, 
by far the most important is digitalis, which was introduced into pructioo 
by Withering. The indication for its use is weakness of the heart-muscle; the 
-contra-indication is a perfectly balauced compensatory hypertrophy, such as 
we see in all forms of valvula# disease. Broken compensation, no matter what 
the valve lesion may be, is the signal for its use. It acts upon the heart, slow¬ 
ing and at the same time increasing the force oT the contractions. It acts 
on the peripheral arteries, raising their tension, so that a steady and “quablo 
flow of blood is maintained in the capillaries, which, after all, is the prime 
aim and object of the circulation. The beneficial effects are liest seen in cases 
of mitral disease with small, irregular pulse and cardiac dropsy. Its effects 
are not less striking in the dilatation of the left ventricle, in the failing com¬ 
pensation of aortic insufficiency or of arterio-selerosis. On theoretical grounds 
it has been urged that its use is not so advantageous in aortic insufficiency, 
since it prolongs the diastole and leads to greater distention. f .This need not 
be considered, and digitalis is just as serviceable in this as in any other con¬ 
dition associated with progressive dilatation; larger doses are often required. 
It may be given as the tincture or the infusion. In cases of cardiac dropsy, 
from whatever cause, 15 minims of the tincture or half an ounce of the in¬ 
fusion may be given every three hours for two days, after which the dose may 
be reduced. Some prefer the tincture, others the infusion; it is a matter of 
indifference if the drug is good. The urine of a patient taking digitalis should 
lie carefully estimated each day. As a rule, when its action is beneficial, there 
is within twenty-four hours an increase in the amount; often the flow is very 
great Under its use the dyspnoea is relieved, the dropsy gradually disappears, 
the pulse becomes firmer, fuller in volume, and sometime^, if it as veTy 

intermittent, regular. , ... , 

IU effects sometimes follow digitalis. There is no such thing as a cumu¬ 
lative action of the drug manifested by sudden symptoms. Tone effects are) 
teen in the production of nausea and vomiting. The pulse becomes nregu-arr 

58 
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and small, and them m^y hp K °° fa nt ftlt 

as pointed out by Broadbent, is found particularly in .dm‘bf:i$iid>abiio8iB 
whan t.hpy pm under .Bin inflnniww»/,ilutk.iirng. The jato ”* 

amount. These symptoms subside on the withdrawal of the digitalis, and are 
rarely serious. There are patients who take digitalis uninterruptedly for 
years, and feel .palpitation, and distress if the drug is omitted. Tn ~y i ita}.di“ 
ea se, even when it does good it does not abrajM steady iha jpnlse. There are 
many cases in which the irregularity is not affected by the digitalis. ’Warn 
the compensation has been re-established the. drug may be omitted. When 
there is dyspnoea on exertion and cardiac distress, from 5 to 10 minims three 
times a day may be advantageously given for prolonged periods, but the effects 
should be carefully watched. In cardiac dropsy digitalis should be used at the 
outset with a free hand. Small doses should not be given, but from the first 
half-ounce doses of the infusion every three hours, or from 15 to 20 minims of 
the tincture. Digitalin, hypodermically (gr. ^), every three .or four hours, < 
may be substituted. 

Of other remedies strophanthus alone is of service. Given in doses of from 
’ 5io 8 minims of the tincture, it acts like digitalis. It certainly will sometimes 
steady the intermittent heart of mitral valve disease when digitalis fails to do 
so, but it is not to be compared with this drug when dropsy is present.' Conval- 
laria, citrate of caffeine, and adonis vernalis and Sparteine are warmly recom¬ 
mended as substitutes for digitalis, but their inferiority is so manifest that 
their use is rarely indicated. 

There are two valuable adjuncts in the treatment of valvular disease-*iron 
and strychnia. When amends is a marked feature iron should be given in 
full doses. In some instances of failing compensation this is the only medi¬ 
cine needed to restore the balance. Arsenic is occasionally an excellent substi¬ 
tute, and one or other of them should be administered in all instances of heart- 
trouble when pallor is present. Strychnia is a heart tonic of very great value. 
It may be given alone or in combination with the digitalis in 1 or 2 drop doses 
of the 1-per-cent solution, or hypodermically in doses of -fo-fogr. Alcoholic 
stimulants in moderation are occasionally useful, especially in tiding over a 
period of acute cardiac weakness. 

Treatment >of Special Symptoms.— (a) Dbopsy. —The increased arterial 
tension and activity of the capillary circulation under the influence of digitalis 
hastens the interstitial lymph flow and favors resorption of the fluid. The 
hydragogue cathartics, by rapidly depleting the blood, promote, too, the absorp¬ 
tion of the fluid from the lymph spaces and the lymph sacs. These two meas¬ 
ures usually suffice to rid the patient of the dropsy. In some cases, however, 
it can not be relieved, and then Southey’s tidies may be used or the legs punc¬ 
tured. If done with care, after a thorough washing of the parts, and if anti¬ 
septic precautions are taken, scarification is a very serviceable measure, ami 
should be resorted to more frequently than it is. Canton flannel bandages may 
be applied on the oedematous legs. 

(b) Dysmjcea.—- 1 The patients are usually unable to lie down. A comfort- 
1 able bed-rest should therefore be provided—if possible, one with lateral projec¬ 
tions, so that in sleeping the head can be supported as it falls over. The 
, shortness of breath is associated with dilatation, chronic bronchitis, or hydrn- 
■’- (1in ' 0 "hast should be carefully examined in all these cases, as hydro- 
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or of both is a common cause of shortness of breath. 

* “fad gurgitation with recurring hydrothorax usually 
which is reheved, week by week or month bv month, by 
oaetnm a l .d y spntea, particularly when combined with .rest- 
is invaluable and may be given without hesitation. Tho 
,e (Riming influence of opium in all conditions of.cnrdiac insuf¬ 
ficiency is not sufficiently recognized. There are instances of i'urdiae_dy.spnu!a 
dropsy, particularly in mitral valve disease, in which nitro- 
glyo en a m . - of-.great service, if given in the 1-per-cent solution in increasing 
doses. It is especially serviceable in the cases in whieh the pulse tension is 
high. 

(c) UaLPITATION AND Cardiac Dihtbehh.— Hii in stances of crpnt. hyper¬ 
trophy and in the throbbing which is so distressing in some cases of aortic in- 
s ufficieg cy^aconite is of service in doses of from 1 to 3 minims every two or 
threeHours, f^n ice-bag over the heart or Leiter’s coil is also of service in- 
allaying the rapid action and the throbbing. 2 . For the pains, winch are often 
so marked in aortic lesions^iodide of potassium in 10-grain doses, three times 
a day, ortyhe nitroglycer in may be tried. Smqll g listers are sometimes advan¬ 
tageous. It must be remembered that an important cause of palpitation and 
cardiac distress is flatulent dis tent ion of the stomach or colon, against whieh 
suitable measures must be directed. 

(d) Gastric Symptoms. —The cases of cardiac insufficiency which do 
badly and fail to respond to digitalis arc most often those in which nausea 
and vomiting are prominent features. Tho liver is often greatly enlarged in 
these cases; there is more or less stasis in tho hepatic vessels, and hill little 
can be expected of drugs until the venous engorgement is relieved. If the 
vomiting persists, it is best to stop the food and give small bits of ice, small 
quantities of milk and lime water, and effervescing drinks, such as Apol- 
linaris water and champagne, tlroasotc, hydrocyanic acid, and the ovulate of 
cerium arc sometimes useful; but, as a rule, the condition is obstinate and 
always serious. 

(e) Couaii and Haemoptysis.— The former is almost a necessary con¬ 
comitant of cardiac insufficiency, owing to engorgement of the pulmonary ves¬ 
sels and more or less bronchitis. It is allayed by measures directed rather to 
the heart than to the lungs. Haemoptysis in chronic valvular disease is some¬ 
times a salutary symptom. An army surgeon, who was invalided during tho 
American civil war on account of harnioptysis, supposed to Is; due to tuber¬ 
culosis, had for many years, in association with mitral insufficiency and en¬ 
larged heart, many attacks of hamwptysis. He assured me that his condition 
Whs invariably better after the attack. It is rarely fatal, except m some cases 
of acute dilatation, and seldom calls for special treatment. 

(f) Si®»essness.— One of the most distressing features of valvular 
lesions, even in the stage of compensation, is disturbed sleep. 1 ationts may 
wake suddenly with throbbing of the heart, often in an attack of nightmare. 
Subsequently, when the compensation has failed, it is a so a worrymg symp- 
to,m The sleep is broken, restless, and frequently d.stnrbe. by fnghtful 
dreams. Sometimes a dose of the spirits of chloroform or of ether, w*«ihalf 
a drachm of spirits of camphor, given in a little hot whisky, ^llpveaquiet 
night. The compound spirits of ether, Hoffmann’s anodyne, though very un- 
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pleasant to take, is frequently a great boon in the intermedia 
compensation has partially failed and the patients suffer from 
sleepless nights. Paraldehyde and amylene hydrate are sometimes serviceable. 
Urethan, sulphonal, and chloralamide are rarely efficacious, and it is best, after 
a few trials, particularly if the paraldehyde does not answer, to resort to 
morphia. It /nay be given in combination with atropine. 

(g) Renal Symptoms.— With broken compensation and lowering of 
the tension in the aorta, the urinary secretion is greatly diminished, and 
the amount may sink to 5 or G ounces in the day. Digitalis, and Btrophan- 
thus when efficient, usually increase the flow. A brisk purge may be followed 
by augmented secretion. The combination in pill form of digitalis, squill, 
and the black oxide of mercury, will sometimes prove effective when the infu¬ 
sion or tincture of digitalis alone has failed. Calomel acts well in some cases, 
given in 3-grain doses every six hours for three or four days. 

The diet in chronic valve-diseases is often very difficult to regulate. Widal 
and others have shown that rofon+imi nt the ntiWJau i 8 an important factor 
in cardiac dropsy and heart failure. A milk diet, 3 liters a day, favors their 
elimination, and in the intervals between attacks a salt-free diet as far as 
possible should be used. Starchy foods, and all articles likely to cause flatu¬ 
lency, should be forbidden. Stimulants are often necessary, either whisky or 
brandy. 



HI. AFFECTIONS OF THE MY00ABDJTTM. 

1. T)tt.atation Awn UTOcPTimuua 

As with other muscular hollow organs, the size of the chambers of the 
heart varies greatly within normal limits. Dilatation may be an acute process, 
and quite transitory as after severe muscular effort, or it may be chronic, in 
which case it is associated with hypertrophy. Not always, however; there is 
an extraordinary heart in the McGill College Museum showing a parchment- 
like thinning of the walls with uniform dilatation of all the chambers; in 
places in the right auricle and ventricle only the epicardium remains. Dila¬ 
tation is pathological only when permanent. Increase in capacity means 
increased work for the walls, which in consequence hypertrophy to meet the 
demand. 

Dilatation. —Two important causes combine tio produce dilatation —in¬ 
creased pressure within the cavities and impaired resistance, due to weakening 
of the muscular wall—which may act singly, but are often combined. A 
weakened wall may yield to a normal distending force, or a normal wall mny 
yield under a heightened blood-pressure. 

(1) Heightened endocaudlac pressure results either from an,increased 
quantity of blood to be moved or an obstacle to be overcome, and is the more 
frequent cause. It does not necessarily bring about dilatation; simple hyper¬ 
trophy may follow, as in the early period of aortic stenosis, and in the hyper¬ 
trophy of the left ventricle in Bright’s disease. 

The size of the cardiac chambers varies in health. With slow action of 
the heart the dilatation is complete and fuller than it is with rapid action. 
Physiologically, the limits of dilatation are reached when the chamber doe* 
itself during the systole. This may occur as an acute , transient con- 
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§§£#* severe exertion—during, for example, the ascent of a mojmtain. 
jl^iinay J>e great dilatation of the rigid, heart, as shown by the increased 
ipigagtrie pulsation, and even increase in the cardiac dillness. The safety* 
radve action of the tricuspid valves may here come into play, relieving the 
.tings by permitting regurgitation into the auricle. With rest the condition 
is removed, but if it has been extreme, the heart may sutler a strain from 
jyhich it may recover slowly, or, indeed, the individual may never be able 
igain to undertake severe exertion. In the process of training, the getting 
wind, as it is called, is largely a gradual increase in the capability of the 
heart, particularly of the right chambers. A degree of exertion can he safely 
maintained in full training which would lie quite impossible under other cir¬ 
cumstances, because, by a gradual process of what we may call physical edu¬ 
cation, the heart has strengthened its reserve force—widened enormously its 
limits of physiological work. Endurance in prolonged contests is measured 
by the capabilities of the heart, and its essence consists in being able to meet 
the continuous tendency to overstep the limits of dilatation. We have no 
positive knowledge of the nature of the changes in the heart which occur ill 
this process, but it must lie in the direction of increased muscular and nervous 
energy. The large heart of athletes may he due to the prolonged use of their 
muscles, but no man becomes a great runner or oarsman who has not natu¬ 
rally a capable if not a large heart. Master McGrath, the celebrated giey- 
hound, and Eclipse, the race-horse, both famous for endurance rather than 
speed, had very large hearts. 

Excessive dilatation during severe muscular effort results in heart-dram. 
A man, perhaps in poor condition, calls upon his heart for extra work during 
the ascent of a high mountain, and is at once seized with pain about the ben ft 
and a sense of distress in the epigastrium, lie breathes rapidly for some tune, 
is “puffed,” "as wo say, but the symptoms pass off after a night’s quiet. An 
attempt to repeat the exercise is followed by another attack, or, indeed, an 
attack of cardiac dyspnoea may come on while he is at rest. For months such 
a man may be unfitted for severe exertion, or he may he permanently incapac¬ 
itated. In some way he has overstrained his heart and become ‘ broken- 
winded” Exactly what has taken place in these hearts we can not say, but 
their reserve force is lost, and with it the power of meeting the demands 
exacted in maintaining the circulation during severe exertion 1 lie heart- 
shock” of Latham includes cases of this nature—sudden cardiac breakdown 
during exertion, not due to rupture of a valve. It seems probable that sodden 
death in men during long-continued efforts, as in a race, is sometimes due to 

overdistention and paralysis of the heart, . _ , 

Acute .dilatative heart weakness is seen in many conditions, as, in Graves 
diseased paroxysmal tachycardia, in old myocardial cases following exertion 
Mddn^ina pectoris. There is usually a striking contrast, between the wide 
and forcible cardiac impulse and the small, feeble, irregular 

Dilatation occurs'in all forms of valve lesions, la aortic mcorn potency 
blood enters the left ventricle during diastole from the unguarded aorta and 
from the left auricle, and the quantity of blood at the term nat™ 

subjects the walls to an extreme degree of pressure, ^ 

yield. In time they augment in thickness, and present the typical eccentric 

hypertrophy of this condition. 



822 DISEASES OF THE CIRCULATORY SfSTBMt 

Ip,mitral insufficiency blood which should have been driven iritotheaorta 
is forced into and dilates the auricle from which it came, and ihen in the 
diastole of the ventricle a large amount is returned from the auricle, and with 
increased force. In mitral stenosis the left auricle is the seat of greatly in¬ 
creased tension during diastole, and dilates as well as hypertrophies; the dis¬ 
tention, too, nifty be enormous. Dilatation of the right ventricle is produced 
by a number of conditions, which were considered under hypertrophy. All 
circumstances, such as mitral stenosis, emphysema, etc., which permanently 
increase the tension of the blood in the pulmonary vessels, cause its dilatation. 

The idiopathic dilatation and hypertrophy of beer drinkers also comes in 
this group, as it is brought about gradually by increased endocardial pressure. 

(2) Impaired nutrition of the iiEAET-WALLS may lead to a diminution 
of the resisting power so that dilatation readily occurs. 

The loss of tone due to parenchymatous degeneration or myocarditis in 
fevers may lead to a fatal condition of acute dilatation. It is a recognized 
cause of death in scarlatinal dropsy (Goodhart), and may .occur in rheumatic 
fever, typhus, typhoid, erysipelas, etc. The changes in the heart-muscle which 
accompany acute e ndocardi tis or pericardit is may lead to dilatation, especially 
in the latter disease! m ana; mi a, leukaemia, and chlorosis the dilatation 
may be considerable. In sclerosis of the walls, the yielding is always where 
this process is most advanced, as at the left apex. Under any of these cir¬ 
cumstances the walls may yield with normal blood-pressure. 

Pericardial adhjajfltii are a cause of dilatation, and we generally find in 
cases with*exfensive and firm union considerable hypertrophy and dilatation. 
There is usually here some impairment as well of the superficial layers of 
muscle. 

v Hypertrophy.— There are two forms of hypertrophy, one in which the 
cavity or cavities arc of normal size; and the other with dilatation (ec£S#trtc 
hypertrophy), in which the cavities are enlarged and the walls increased in 
thickness. The condition formerly Bpoken of as cfigcqftfcric hypertrophy, in 
which there is diminution in the size of the cavity with thickening of the 
walls, is, as a rule, a post-mortem change. 

The enlargement may affect the entire organ, one side, or only one cham¬ 
ber. Naturally, as the left ventricle does the chief work in forcing the blood 
through the systemic arteries, the change is most frequently found in it. 

Hypertrophy of the heart follows the law governing muscles, that within 
certain limits, if the nutrition is kept up, increased work is followed by 
increased size—i. e., hypertrophy. 

Hypebtbophy of the left venthiole alone, or with general enlarge¬ 
ment of the heart, is brought about by— 

Conditions affecting the heart itself: (1) Disease of the aortic valve; (2) 
mitral insufficiency; (3) pericardial adhesions; (4) sclerotic myocarditis; (6) 
disturbed innervation, with overaction, as in exophthalmic goitre, in long- 
continued nervous palpitation, and as a result of the action of certain articles, 
such as tga, coffee, and tobacco. In all of these the work of the heart i- 
increased. In the case of the valve lesions the increase is due to the increased 
intraventricular pressure; in the case of the adherent pericardium and myo¬ 
carditis, to direct interference with the symmetrical and orderly contraction of 
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upon the blood-vessels- (1) General arterio-sclcrosis, 
£th®-wit$ut renal disease; (2) all states of increased arterial tension 
indtio'jd by the contraction of the smaller arteries under the influence of 
certain toxic - substances, which, as Bright suggested, "by alToetmg the 
minute capillary circulation, render greater action necessary to send the blond 
through the distant subdivisions of the vascular system (It) prolonged mus¬ 
cular exertion* which enormously increases the hlo<Kl-]>ressure in the arteries; 
(ijn^rrowing of the aorta, as in the congenital stenosis. 

HrPEKTHOPlIY OF THE EIGHT VENTRICLE is met with under the following 
conditions— 

(1) Lesions* of the mitral valve, cither incompetence or stenosis, which 
act by increasing the resistance in the pulmonary vessels. (2) Pulmonary 
lesions, obliteration of any number of blood-vessels within the lungs, such 
as occurs in emphysema or cirrhosis, is followed by hypertrophy of the right 
ventricle. (3) Valvular lesions on the right side occasionally cause hyper¬ 
trophy in the adult, not infrequently in the Mils. (I) Chrome ralnilur dis- 
ease of the left heart and pericardial adhesions are sooner or later associated 
with hypertrophy of the right ventricle. 

In the auricles simple hypertrophy is never seen; there is always dilata¬ 
tion with hypertrophy. In the left auricle the condition develops in lesions 
at the mitral orifice, particularly stenosis. The right auricle hypertrophies 
when there is greatly increased blood-pressure imtlie lesser circulation, whether 
duo to mitral stenosis or pulmonary lesions. Narrowing of the I rieiispul orifice 
is a less frequent cause. 


2. Lesions due to Disease of the C'oiionauy Aim, hies. 

A knowledge of the changes produced in the myocardium b.V disease of the 
coronary vessels gives a key to the understanding of many problems in eardme 
pathology. The terminal branches of the coronary vessels arc end-arteric*, 
that is, the communication lielvvcen neighboring branches is through c-.ai>illiiri«M 
only J II. Pmtt bus shown that the vessels of Tl.ebes.us, which open fi»m 
the ventricles and auricles into a system of fine branches and thus conumm - 
cate with the cardiac capillaries and coronary veins,j^y be f “* 1 

the my ocardium sufficiently to keep it alive even when the emmu y arhri.s 
iSudcd. The blocking of one of these vessels by a thrombus or an 
embolus leads usually to a.condition which is known as— 

(a) Anemic necrosis, or white infarct. hen tins docs not o n,r ho 
reason may be sought in (1) the existence of abnormal 
by their presence take the coronary system ou o u „ > I r ,, 

or (2) the vicarious flow through the vessels of . '“Jr";.,ri/.. and in t»i 
veins. The condition is most commonly seen in i t ry qq„. 

septum, in the territory of distribution of the anter.o co n v ^ ‘ 
affected area has’ a yellowish-white color, sometimes « f" 
at other times a gravish-red tint. It may ie some ^Microscopically 

often it is irregular in contour and projM s a ovet ‘ from t)ic 

ihe changes arc very characteristic. Th , winder in from 

muscle fibres or they undergo ^ff C r didntegration' At a later stage 

the surrounding tissue, and tlies. may . f of t he infarct which 

ji n $ Y { growth of fibrous tissue is found 1 I P 
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ultimately may entirely replace the dead fibres. The ftt# 
geneohs, hyaline appearance. In some instances there is i 
tion, and even to the 'naked eye a firm white pitch of hyaline ’degeneration 
may appear in the centre of the area. Bnpture of the heart may be asso¬ 
ciated with anaemic necrosis. 

(6) The s^ond important effect of coronary-artery disease upon the myo¬ 
cardium is seen in the production of fibrous myocarditis. This may result 
from the gradual transformation of areas of anaemic necrosis. More commonly 
it is caused by the narrowing of a coronary branch in a process of obliterative 
endarteritis. Where the process is gradual evidences of granulation tissue 
are often wanting, and any distinction between the necrotic muscle fibres and 
the new scar tissue is difficult to establish. J. B. a., fhd"" 

the mu scl e fibres, undergo- s change-the reverse of that of their nprmaLdmlop- 
mgn t and lose their fibril bundles preliminary to their complete replacement 
by connective tissue. The sclerosis is most frequently seen at the apex of the 
lefFventricle and in the septum, but it may occur in any portion. In the 
septum and walls there are ofton streaks and patches which are only seen 
in carefully made serial sections. Hypertrophy of the heart is commonly 
associated with this degeneration. It is the i nvariable pr ecursor of anfflyism 
of thcjiea*t. 

1c) Sudden Death in Coronary Artery Disease.—fiy ^p lctp phlitfT nfin " 
of one coronary artery, if produced suddenly is u sually -- f a t al. Wheftju- 
duged slowly, oither\by artcno-sclerosis at the orifice of the artery at the root of 
the aorta or by an obliterating endarteritis in the course of the vessel, thexircu- 
, lation may bo carried on through the other vessel. Sudden death is not uncom- 
iJRion, owing to thrombosis of a vessel which has become narrowed by sclerosis. 
l En.medic ' o-leqal c ases, it isAfamt of- pnmafy.imforioAoo-t« rwwswhsa that this 
Is one of the common causes of -sudden deulh^Dim condition should be care¬ 
fully sought for, inasmuch as it may be the sole lesion, except a general, some¬ 
times slight arterio-sclerosis. In Jho most extreme grade one coronarygftjrtery 
mgjSWmtirely blooked, with the production of extensive fibroid disease, and 
fUaain branch of the other also may be occluded. A large, powerfully built 
imbecile, aged thirty-five, at the Elwyn Institution, Pennsylvania, who had for 
years enjoyed doing the heavy work abo£ the place, died suddenly, without 
any preliminary symptoms. The heart weighed over 600 grammes; the an¬ 
terior coronary artery was practically occluded by obliterating endarteritis, 
and of the posterior artery one main branch was blocked. 

(d) Septic Infarcts,—In pysemia the smaller branches of the coronary 
arteries may be blocked with emboli which give rise to infectious or septic 
"infarcts in the mypcsrdium in the form of abscesses, varying in size from a 
pfifttftja pin’s head. These may noi cause any disturbance, but when large they 
may perforate Jntp the ventricle or into the pericardium, forming what has 
been called acute ulcer of the heart. 

3. Ac ute Intebsttit AIi-.Mt" 811 ™™ 

I n, soma infada«r aB_rTiaeaaeg afid in arnite perirarditis the in termusc ular con¬ 
n ective tissue mav be swollen and in filtrated with snialL ronnduxlls and 
l eucocyt es, the blood- vessefa dilated, and the muscle.fibres the, seat pf granular, 
Wline tfeeeneration. Occasionally, in pysemia the infiltration with 
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diffuse and confined chiefly to the interstitial tissue. Coun- 
iribed this condition of the heart wall in jjinyiyrlufr n and 
I demonstrating the gonococcus in the diseased areas. The com- 
’iplffl 8X6 found in diphtheria, ty pho id fever, and acute epdo* 
'own by the studiesm Romberg. The loci may be the starting- 

ftf flKrrma mvA/iavJifia * 


naffitfa. ai „-,-* _ 

points of patches of fibrous myocarditis, 


4. ft U OMBW I 'A mat- AijQ.SaQUKiXAHON. 

This condition was described by Reliant and Landouisy in 1877, and has 
been carefully studied by different pathologists. Two forms are met with: 

1. Segmentation. The muscle fibres have separated at the cement line. 

2. Fragmentation. The fracture lias been across the fibre itself, and primps 
at the level of the nucleus. Longitudinal division is unusual. All bough the 
condition; doubtless arises in,some instances during the death agony, as in 
cases of sudden deathJjy violence, in others it would seem to have clinical and 
pathological significance. It is found associated with other lesions, fibrous 
myocarditis) infarction, and fa tty - d egenemtion. .1. 15. MnoCnlluin distin¬ 
guishes a simple from a degenerative fragmentation. The first takes place 
in the normal fibre, which, however, shows irregular extensions and contrac¬ 
tions. The second succeeds degeneration in the fibre. Hearts the seat of 
msrWI fragmentation are lax, easily torn, the muscle fibres widely separated, 
and often pale and cloudy. 


. 5. Pajrknohymatoub. PwiiNWuaaoN. 

This is usually mfiLwithAn'fevers, or in connection w it h nndflUM&t is or 
p ericarditi s, and in infections and indications generally. Ltia ch a m r. t n r nftfl 
by a pale, tiirbid’st'ate’„f the cardiac muscle, which-W-gtmernl, not localized. 
T»ty and "softness are the special features. It is the soften,si heart of 
Laenncc and Louis. Stokes speaks of an instance m winch so great was the 
softening of the organ that when the heart was grasped by the great vessels and 
held with the apex pointing upward, it fell down over the hand, covering it liko 

a cap of a large mushroom.” , ... 

Histologically, there is a degeneration of the muscle fibres, which are 
infiltrated to a various extent wil granules which resist the action of ether, 
but are dissolved in acetic acid. Sometimes this granular change n ; JJ"* 
is extreme, and no trace of the striai can be detected. It »■ pnita>> >' 
of a toxic agent and is seen in its most exquisite form in the lumbar nfusclcs 
£ of Schemoglobinuria in the horse. It is 

tvnhaid tvuhus small-pox, and other infectious, diseases, particularly when 
thecourse is protracted. There is no definite relation between it and the high 

temperature. „ 

6. Fatty Heart. 

Under this term are embraced fiJJiifigmcration and Jy 
ln \ degeneration is a very common condition, and mild grades a 

, ■ ***** j- ^ Ti ialfnimd in the. failing nutrition of old age, 

andtofjcachectic states; in prolonged infptmaJaEera in 

aggmia an^njdw^phoraa poisoning the most extreme degree* are teen. «n 
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narditirf is usually associated with fatty or parenchym4teh»^^^^|p^jw® 
superficial layers of the myocardium. Disease of the coronaiy-if a 
much more common cause of fibroid degeneration than of fatty w9t$»’^Ugltly, 
in thcy hypertrophied v entricular w al i ^ rhTffinvi fatty change is 

by no means infrequent. Tins degeneration may be limited to the heart or it 
may be more or.less general in the solid viscera. The diaphragm may also be 
involved, even when the other muscles show no special changes. There appan is 
t& be a special proneness to fatty degene rat ion m thfi heart-nmacla^ whi a t a wny 
perhaps bq^imeciod^with its. jftqessagt ^acj^vity. So great is its n eed nLan 
abundantjaxygen. supply that it feels at once any deficiency, and is in conse¬ 
quence the first muscle to show nutritional changes. 

Anatomically the condition may be lqgfti or general. The JefLseatricle is 
mnadrequcritly affected. If the process is advanced and general, the hear t 
looks larg e and is flabby' and relaxed. It has .a light yellowish-brown tint, 
or, as it is called, a faded-leaf color. Its consistence is reduced and thejjub- 
stancflLtears easily. In the left ventricle the papillary dblumns and the muscle 
beneath the endocardium show a streaked or patchy appearance. Micro¬ 
scopically, the fibres are seen to be occupied by minute globules distributed 
in rows along the line of the primitive fibres (Welch). In advanced grades 
the fibres seem completely occupied by tho minute globules. 

(6) Fatty Overgrowth.—This is usually a simp le firnena. .nf-.tha. nm-mal 
subpwkardial -fat, to which the term cor adipQfmm was given by the older 
writers. In pronounced instances the fat .infiltrates between the muscular, sub- 
st ance a nd, separating the strands, may reach even to the endocardium. In 
corpulent persona there is always much pericardial fat. It fo rms pfirj of t.he 
general, obesity, and occasionally leads to dangerous or even fatal impairment 
of the contractile power of the heart. Of 122 cases analyzed by Forchheimer 
there were 88 males and 34 .females. Over 80 per cent occurred between the 
fortieth-t m f ' sr re ntieth years. 

The entire heart may be enveloped in a thick sheeting of fat through 
which not a trace of muscle substance can be seen. On section, the fat infil¬ 
trates the muscle, separating the fibres, and in extreme cases—particularly 
in the right ventricle—reaches the endocardium. In some places there may 
he even complete substitution of fat for flue muscle substance. In rare in¬ 
stances tho fat may be in the papillary muscles. The jjfi&rt is usually much 
relaxed and the chambers are dilated. Microscopically the muscle fibres may 
show, in addition to the atrophy, mm-lraH faffo dPClT ie rfl tiP n - 

7. Other Degenerations of the Myocardium. 

(а) Brown Atrophy. —This is a common change in the heart-muscle, pat- 
tieularlyi in chronic valvu lar .lesions anckin the senile4ieaf t. When advanced, 
the yo) or the muscles is a dark rpd-hrown. and the consistence ia usually 
increased. The fib res prese nt an accumulation of yellow-brown-pigment chiefly 
about the nuclei. The ceruenOlihatance is often unusually distinct, but seems 
more fr agile than in h eal thy m uscle. \ 

(б) Amyloid degeneration of the heart is' occasionally seen. It occurs in 
the intermuscular connective tissue and in the blood-vessels, not in the fibres. 

(c) The hyaline transformation of Zenker is sometimes met with in pro- 
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18 affected fibres are swollen, homogeneous, translucent, and 
faint or entirely absent. • 

l degeneration may occur in the myocardium, and the muscle 
infiltrated and yet retain their ap]iearance as figured and de¬ 
in his Text-book of Pathology. 

Symptoms of Myocardial Disease. 

With a “ weak heart,” without vah ulnr disease or renal changes, the patient 
has shortness of breath on exertion, a feeble, irregular pulse, and there are signs 
of cardiac dilatation—feeble impulse, increased area of flatness, and usually 
-a gallop rhythm, sometimes a soft apex-systolic murmur. The myocardial 
lesion is not always proportionate to the intensity of the symptoms. A patient 
may present enfeebled, irregular action and signs of dilatation—shortness of 
breath, oedema, and the general symptoms believed to bo characteristic of 
cases of fibroid and fatty heart—and the post mortem show little or no - 
change in the myocardium. 

Cardiosclerosis or fibroid heart is in some eases characterized byf a Jixble, 
inggular, slast-pulge,iwith dyspnoea on exertion andioecii(iiuuilI..a.ttacks,of 
angina. Irregularity is present in many, but not in all cases. U 1 ho.-pulse 
maybe veryrfow, evep 30 or 40 per minute, and the features those of Stokes- 
Adsma disease. A man with advanced fibroid myocarditis may die sudden y 
while at work, without having ever complained of heart trouble. Ultimately 
the cases come under observation with the symptoms o*cardiac insutlieieiicy. 
The arrhythmia, which may have been present, lieoomos aggravated and, 
according to ltiegel, may not only precede, but also persist, after the cardiac 

insufficiency has passed away. ., . • 

EatijUmcuemLim of the heart presents the same diflioulties. l'^tremo 
fatty changes, as in pernicious umemia, may be present with a full pulse and 
regularly acting heart. The fat does not appear to interfere seriously with the 
function of the organ. The truth is, it may be present in an extreme grade 
lUthnut producing symptoms, so long as great dilatat ion of the chai.il.ers docs 
notoccur. Thnxardiac irregularity, the dyspnuia, palpitation, andhpimH fjg 
m in reality not muiptom s of the fatty degeneration, but of dilatation which 
has supervened"? Them ttyjjrciw senilis is of no moment in the diagnosis 
faTFv'Krt The heart-sounds mayljowgak and the actioni irregular. 

\EbeaJwatation occurs, thcr* is^alb 4 i^b.n^h..i^ng of the long 

: tfWVKjr even, » la one .1«U I ""J"™.”? 

It was' described in the following terms by John 
fi C?M?nfe&oke&.may occ . (Dublin Hospital Reports, vol. ii, 




! 


ow, than by degrees xt became 
seas? again: this revolution in thejpw« 
luring which there were, about thirty a 

more frequently in qdgoa^nrosia and i 

FaHy overgrowth 

PGjaons. Tt pTndnwxi nn nymptma Until 

that dilatation occurs. r ™'"“ pqHanfa mnvl fnr jABTft prfj« ff p+. ft , fa«|dd W 
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d, and S^UTHLUOiay be 
not uncommon, and the 
patient may suffer frnnwhrnTiohitiR. £ D irtiness an‘d>yyiid<wspopiectia.jaimre8 
may occur. Sud den dea th may result from ayrmepe or from rnpt npe gf the 
bfip-rt- The physical examination is often difficult because of the great increase 
in the fat, and it may be impossible to define the area of dulness. 

For clinical purposes we may group the cases of myocardiaL disease as 

fallows: .... 

Those in which sudden death occurs with- os without- prarious-dndi- 
cations^ of heart-trouble. I Sclerosis of the coronary, arteries exists—in some 
instances wjihjaeoent thrombus and whitejnfSBEt 8 ; in others.vex tensiYe fibro id 
disease; in others again.tf atty d egeneration. Many patients never complain 
oFcardiac distress, but, as in the case of Chalmers, the celebrated Scottish 
divine, enjoy unusual vigor of mind and body. 

(2) Cases in which there are cardiac arrhythmia, shortness of breath on 
exertion, attacks of cardiac asthma, sometimes anginal attacks, collapse symp¬ 
toms with sweats and extremely slow pulse, and occasionally marked mental 
symptoms. 

(3) Ca s e s with general arteriosclerosis and hypertrophy and dilatation 
of_the heart. They are robust men of middle age who have worked-hard 
and lived, carelessly. Dygpnoea, cough, and swelling of the. feet are the early 
symptoms, and the patient comes- under observation either with a ga llor 
r hythm , e mbryoea rdia, or an irregular heart with an apex systoliC-.murmui 
ofmitral insufficiency. Hecovery from the first or second attack is the rule 
It is one oFtbe most common forms of heart-disease. 


Prognosis. 

The outlook in affections of the myocardium is extremely grave. Patient 
recover, however, in a surprising way from the most serious attacks, particu¬ 
larly those of the third group. 

Treatment. 

Many cases never come under treatment; the first are the final symptoms. 

Cases with signs of well-marked cardiac insufficiency, as manifested by 
dyspnoea, weak, irregular, rapid heart, and oedema, may be treated on flic 
plan laid down for the treatment of broken compensation in valvular disease. 
Digitalis may be given even if fatty degeneration is suspected, and is often 
very beneficial. 

Much more di fgmilt is the mamigp inpnt nf those cases in which there is 
marked cardiac arr hythmia.-with a feeble, irregular, very slow pulse, and syn- 
cop e or angin a. Dropsy is not, as a rule, piasent; the hear t-sounds may be 
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1 there are no aigna oL dilatation. Dig itally w whiMfciio 
• not adTiaab le. partioularly when the pufec is infrequent 
"‘■a, .a carerolfy regala i ed.d i et, and th— ik* 
t-> milphnrjr; ether and fliy For the 

liatr affling f eelings of anxiety morphia is invaluable. From 
sixtieth of a grain of strychnia may he given three times 
fee is hvd and firm and the blood pressure high the sodium 
iiinww "■ sboultLbn given ircely. 

In certain cases of weak heart, particularly when it is due to fatty over¬ 
growth, the plana Tfliom mended by Oertel and by Schott are advantageous. 
They are invaluable methods in those forms of heart-weakness due to intem¬ 
perance in eating and drinking and defective bodily exercise. The Oertel 
plan^co^jj^uoi-'three parts: Fiat, the reduction in the amount of liquid. ( 
This is an important factor in reducing the fat in those patients. It also 
slightly increases the density of the blood. Oertel allows daily about IUUmmccs 
qf liqu id which includes the amount taken with the solid food. Free pcrspiru- 
tion is promoted by bathing (if advisable, the Turkish bath), or even by the 
use of pilocarpine. 

The second important point in his treatment is tliejittt, which should 
consist largely of proieids. 

Mjuawn .—Cup .of-coffee or tea, with a little milk, about fi ounces alto¬ 
gether. Breads jjQiiBces. 

Noon .—Three to 4 ounces of soup, 7.to 8 ounces of roast beef, veal, game, 
omiSSry, salad or a tight vegetable, a little fish", 1-ounce of bread or farina- 
e£oua^puddingi 3 to 6 ounces of fruit for dessert. No liquids at this meal, as 
a rule, but in hot weather G ounces of light wine may be taken. 

Afternoon .— Six ounces of coffee or tea, with as mjichwater. As an 
indulgence an ounce of bread. 

Evening .—One or 8 soft-boiled eggs, an ounce,Abroad, perhaps a small 
salad, and fruit; 6 to 8 ounces of wine with 4 or 5 ounces of 

WJl The m“st important element of alljs^luatel erereisenoton the level 
but un hills of various grades. The distance walked each day is marked off 
and is gradually lengthened. Tn this way the heart is systematically ever- 

cisedmid^strengthen^nt_ Th is consists in a combination of M h * ro w, ‘ h 
exerci ses at f fauheim. The water has a temperature of from Uv-rJo *•> 
a™er? richly charged with CO, The good effects of tin Wh arecfeimed 

by schott 

S^^taU^th, in suitable cases, will alter the po^n 
of the anex teat and that it lessens the area of cardiac diilnrss, this moans 
that it diminishes the dilatatiw ef the heart. 

2 ,ItStt » ..liable. The -eeretie h«rt » Mm m«h taetoi 
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IV. AHEUBISM OF SHE HEART^ 

(a) Aneurism of a valve results from acute endojjyjytis, which'p?b§tibe& 
softening oc. erosion and may lead cither to perforation of the segment or; to 
gradual dilatation of a limited area under the influence of the blood-pressure. 
The aneurisms are usually spheroidal and project from the ventricular face 
of a sigmoid valve. They are much less-common on the mj)ral geymayts. 
T hey -f ropja atly .JBgtuTe and produce extg,asim.dfiattlint,ioTi MUl iocpaflafency 
otihfijialves. 

(b) Aneurism of the walls results from the weakening induce4igUSiUQBic 
myoca rditis. or occasionally it foliowa^a cntn mural endncar^iH s. which more 

. commonly, however, leads to perforation. It has followed a stab-woun d, a 
V g ummo - of the'rcntricle, and, according to some authoraj^ericar^jgjjdhasions. 
The l eft v en t ricle near the apex is usually4he.scat, this being the situation 
in which fibrous degeneration is most common. Fifty-nine of the 60 cases 
collected by Legg were situated here. In the early stages the anterior wall 
of the ventricle, near the septum, sometimes even the septum itself, is slightly 
dilated, the endocardium, opaque, and the muscular tissue .sclerotic. In a 
more advanced stage the dilatation is pronounced and layers of thrombi occupy 
the sac. Ultimately a large rounded tumor may project from the ventricle and 
may attain a size equal to that of the heart. Occasionally the aneurism is 
sacqulfttgd and communicates with the ventricle tlwaugk a .vexy,siaall 4 JciHce. 
The sac may be double, as in the cases of Janeway and Sailer. In the museum 
of Guy’s Hospital there is a specimen showing the wall of the ventricle cov¬ 
ered with aneurismal bulgings. Eupture occurred in 7 of the 90 cases col¬ 
lected by Legg. 

The symptoms produced by aneurism of the heart are indefinit e. Occa¬ 
sionally there is ) m arked b ulgin g in the apex region and the? t. qyior may 
perforat e the chest wall.jjln niitraTstenosis the right ventricle may bulge 
and produce a visible pulsating tumor below the left _costjd_bqidlf, 'WTT15Ti 1 
have known "to~Be mistaken fbf cafdiaeaneurism. ' When the sac is large and 
produces pressure upon the heart itself, there may be a marked disproportion 
between the strong cardiac impulse and the feeble pulsation in the peripheral 
arteries. ■ 


V. BUPTURE OF THE HEART. 

This rare event is usually associated with fatty infiltration or degenera¬ 
tion of the heart-muscles. In some instances, acute softening in consequence 
o(ymbolism of a branch of the coronary artery ^suppurative myocarditis, or 
avgummatous growth has been the cause. Of 100 c ases collected by Quain, 
*°t*y degeneration was noted iqj.7. Two-thirds of the patients were over 
sixty years of age. It may occur in infants. Schaps reports a case in an 
infant of four months associated with an embolic infarct of the left ventricle. 
Harvey, in his second letter to Riolan (1649), described the case of Sir Robert 
Darcy, who had distressing pain in the chest and syncopal attacks with suffoca¬ 
tion, and finally cachexia and (Jropsy. Death occurred in one of the parox- 
‘ ysms. The wall oF the leHt .v.enjRcle .of the. heart was ruptured, “ having a 



DISEASES OF THE HEART. 



881 


i sufficient to admit auy of my fingers,'although the wall itself 
mtly thick and strong.” 

^ ^ the cliambere, but is found most-fwouaatly 

Q46 Oh,.ll)C.,antflrior„ wall, not far from the septum. The 
• • V 5 ., 1 ' .f^ 08 pl ace during exertion. There may la’ no preliminary * 

r ^»nptOmB, tot without any warning the patient may fall and die in a few 
Jttttoenta. SuddeaJeath occurred in 71 per cent of Quain’s eases. In other 
instances there may be in the cardiac region a sense ofjuiguish and s utTo ea- 
ti^o, and life may be prolonged foi several hours. In a Montreal ease, which 
I examined, the patient walked up a steep hill after the onset of the symptoms, 
and lived for thirteen hours. A case is on record in which the patient lived 
for eleven days. 


VI. NEW GROWTHS AND PARASITES. 

'Cuberclo and syphilis, kayo already been considered. I’muasy^uaucer or 
s arcoma is ex t re mel y rare. Secondary tumors may be single or multiple, anil 
are usually unattended with symptoms, even when the disease is most, exten¬ 
sive. In one case I found in the wall of the rigid, ventricle - n mass which 
involved the anterior segment of the tricuspid valve and partly blocked the 
orifice. The surface was eroded and there were numerous cancerous emboli 
in the pulmonary artery. In another instance the heart, wns greatly enlarged, 
owing to the presence of innumerable masses of colloid cancer the size of 
cherries. The mediastinal sarcoma may jieiieiralo the heart, though it is 
remarkable how extensive the disease of the mediastinal glands may be with¬ 
out involvement of the heart or vessels. 

fiiy«ti in the heart arc rare. They are found in diHarcnt parts, and arc 
filled either with a brownish or a clear fluid. K l wHL si y s U s am aai ci nally occur. 

.The.parasites tiave been discussed under the appropriate section, but it 
may be mentioned here that both the cysliccrus ccllulosas and the echinococcus 
cysts, occur occasionally. 


vn. WOUNDS AND FOREIGN BODIES. 

Wounds of the heart may be causedIbyjjstcmal injuries, aiv-siabs and 
b ullet"woup dH^by foreign bodies passing from the gullet or (esophagus, oijjy 
puncture for therapeutic purposes. 

(11 fl pjlef. wounds of the heart are common. Recovery, may take, place, 
and bullets have been found encysted in the organ, i i t a b w o und *. arc.atill 
mow-common. A medical student, while on a spTec, pas-ed a pin into his 
heart. The pericardium was opened, and the head of the pin wns found out¬ 
side of the right ventricle. It was grasped and an attempt made to remove 
it, but it was withdrawn into the heart and, it is said, caii'-ed the patient no 
further trouble (Moxon). In recent stab wounds it is a good practice to 
expose the heart and attempt to suture the wound. Sherman lias collected 34 
operations performed in the six years ending 1901, of which 13 recovered. In 
a case of stah rwound Pagensteeher tied the left coronary artery, which had 
b^n divided- 

(!) Hysterical girl« sometimes swallow pins aftd.fl.eedl.es, which, passing 
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through the oesophagus and stomach, are found in various 
A remarkable case is reported by Allen J. Smith'of a girl from' i 
dozen needles and pins were removed, "”^*1TlltniLMiWfl1PT 

Several years later she developed ajmjtn ms of chronic heart-disease. At the 
post mortem needles were fouhdlnthe tissues of the adherent pericardinm, and 

of the left side. 

-■rat Ti'mntnre of thp w-rf. ^oarAin«mtnaia) has been recommended as a 
therapeutic procedure, aajft.chlaJofona -aa*eosis, and experimental evidence 
has been brought forward by B. A. Watson in favor of the operation. He 
advises abstraction of blood in combination with the puncture—cardiocentesis. 
flEha-proceeding is not -without risk. Haemorrhage may take place f r u m ~ t h< 
pmrcture, though it is not often extensive. Sloaue has recently urged it's use 
an' till cases of asphyxia and in suffocatio n bv -dro^niy g and liom^CQftl^as. 
The successful case which he reports illustrates forcibly its stimulating -action. 


Vm. FUNCTIONAL AFFECTIONS OF THE HEART. 

I. Palpitation. 

In health we arc unconscious of the action of the heart. One of the first 
indications of debility or overwork is the consciousness of the cardiac pulsa¬ 
tions, which may, however, be perfectly regular and orderly. This is not 
palpitation. The term is properly limited to irregular or forcible action of the 
heart perceptible to the individual. The condition of extia^systole described 
in, the next section is present in many cases. 

Etiology.—The expression “perceptible to the individual” covers the 
essential element in palpitation of the heart. The most extreme disturbance 
of rhythm, a condition even of what is termed delirium cordis, may be unat- 
ended with eubjective sensations of distress, and there may be no conscious- 
less of disturbed action. On the other hand, there are cases in which com- 
ilaint is made of the most distressing palpitation and sensations of throbbing, 
n which the physical examination reveals a regularly acting heart, the sensa- 
,ions being entirely subjective. We meet with this symptom in a large group 
)f cases in which there evoitnhilit.v 0 f the nervous system. Palpi¬ 

tation may be a.marked feature at the time of puberty, at. the climacteric, and 
occasionally during menstruation. It is a very common symptom in hysteria 
and neurast henia, particularly in the form of the latter which is associated 
with dyspepsia. Emotions, such as fright, are common causes of palpitation. 
It may occur as a sequence of the acute fevers. Females are more liable to tho 
affection than males. 

In-a-seeend group.the palpitation results from the action upon, the heart 
of certain substance^such as tobacco, coffee, tea, and alcohol. And, lastly, 
palpitation SiayTeassociated with organic disease of the heart, either of the 
myocardium or of the valves. As a rule, however, it is a purely nervous phe¬ 
nomenon—seldom associated with organic disease—in which the most violent 
action and the most extreme irregularity may exist without that subjective 
element of consciousness of the disturbance which constitutes the essential 
feature of palpitation, 
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described by Da Costa, which was so common among 
i during the civil war, is a neurosis of this kind. The •chief 
-palpitation with great frequency of tlio pulse on exertion, a 
ount of cardiac pain, and dyspmen. The factors at work in pro- 
dondition appeared to be the mental excitement, the unwonted 
aMggjajhi' exertion associated with the drill, and diarrluca. The condition is 
not infrequent in civil life among young men, and when persistent it may 
lead to hypertrophy of the heart. 

Symptoms.— Jn the mildest form, such as occurs during a dyspeptic attack, 
there is slight fluttering of the heart and a sense of what patients sometimes 
call “ goneness.” In more severe attacks^thc heart heats vU>lanlly..jts pulsa¬ 
ti ons against th e chest wall are visibky«lhe rapidity of tho action is much 
increased, (the arteries throb forcibly, andjrhure is a sense of great distress. In 
some instances the heart’s action is not at all quickened. The most striking 
cases are-in neurasthenic women, in whom the mere entrance of a person into 
the room may cause the most violent action of the heart and throbbing of the 
peripheral arteries. * Tho pulse may be rapidly increased until it reaches 150 
or .160. VA diffuse flushing of the skin may appear at the same time. After 
such attacks, there may be theijiassage of a large quantity of pule urine. In 
many cases of palpitation, particularly in young men, the condition is at once 
relieved by exertion. A patient, with extreme irregularity of the heart may, 
after walking quickly 100 yards or running upstairs, return with the pulse 
perfectly regular. This is not infrequently seen, too, in the irregular action of 
the heart in mitral valve disease. 

The physical examination of the heart is usually negative. Tho sounds, 
the shock of which may be very palpable, are on auscultation clear, ringing, 
and metallic, but not associated with murmurs. The second sound at the 
base may be greatly accentuated. A murmur may sometimes Iw heard over 
the pulmonary artery or even at the upux in cases of rapid action in neuras¬ 
thenia or in severe amcmia. The attacks may Is- transient, lasting, only for a 
few minutes, or may persist for an hour or more. In Borne instances any 
attempt at exertion renews the attack. 

The prognosis is usually good, though it may be extremely difficult to 
remove tho conditions underlying the palpitation. 

II. Auiuiytumia. 

The work of Gaskell and of Engelmann on the function of the heart- 
muscle, and the clinical studies of James Mackenzie, Wenckebach, and others, 
have modified the older views of the neurogenic cardiac mechanism with its 
museulo-motor nerve centre upon whieh the higher centres play'd through 
the vagi and the sympathetic nerves. The source of the action of the heyt is 
nowplaecd in the muscle itself—myogenic—and Gaskell describes as its junc¬ 
tions rhythmicity, excitability, contractility, conductivity, and tonicity; that 
is to say, the muscular fibres of the heart possess the power of rhythmically 
Meatmg.A-stimulus, of being able to receive a stimulus, of responding to a 
stimulus contracting, of conveying the stimulus from muscle fibre to muscle 
fibre, and of maintaining a certain ill-defined condition called tone. Wencke¬ 
bach and James Mackenzie have studied the disturbances of these functions 
of the heart clinically, and have endeavored to classify them m harmony with 
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the myogenic theory, f am indebted to Joseph Erlanger, of i 
kins Physiological Laboratory, for the following classification ] 

Wenckebach: 

I. Arrhythmia swatting from decreased conductivity i p the auricul o- 
ve ntricy .lar junction — heart-block. Characteristics: Auricular rhythm perfect, 
rate normal or accelerated; ventricular rhythm may or may not be perfect; if 
perfect its rate will be one-half of that of the auricles, or less; if not perfect the 
irregularities will bear some direct relation to the contractions of the auricles. 

A. Partial heart-block: (1) Occasional ventricular silence; (2) regularly 
recurring ventricular silence, either one ventricular beat missed in 7, 6, 5, 4, 
etc., auricular beats, or a 2:1, 3:1,4:1 rhythm, or either of these alternating. 

B. Complete heart-block: Auricular and ventricular rhythms perfect but 
independent. 

C. Paroxysmal bradycardia (Stokes-Adams disease) affecting the ventricu¬ 
lar rate alone. 

II. Arrhythmia resulting from increased irritability of the heart. 

A. Ventricular extra-systoles, characterised by an early systole, which is 
associated..with the phenomena of a retrograde impulse. There may be one 
or more ext/a-systoles following a normal systole; when regularly recurring, 
one or more extra-systoles after 5, 4, 3, 2, or 1 normal Bystoles, the last giving 
the bigeminal or trigeminal pulse, or there may be irregularly recurring extra¬ 
systoles causing delirium cordis. 

B. Auricular extra-systoles. ( , 

III. Arrhythmia resulting from the influence of extrinsic nerves upon t 
eart-rate. (1),Vagus effects. (2) Accelerator effects. 

IV. Arrhythmia resulting from disturbed diastolic filling of the heart. 

A. Disturbed filling resulting from violent respiratory movements; may 

ive the paradoxical pulse. 

jL Disturbed filling from adherent pericardium or mediastinal tumor: may 
ive the paradoxical pulse. 

C. Associated respiratory and cardiac rhythm. Alternating pulse (?). 

The senior student is referred to the work of Wenckebach, translated by 

rhomas Snowball (1904), and to the writings of James Mackenzie. I can 
lere only refer to the more common and important disturbances of rhythm. 

Intennittency. Extra-systoles.—The commonest type of arrhythmia is that 
low known as the extra-systole, to explain which it must be remembered that 
to a stimulus strong enough to set up a contraction the heart answers with all 
the contractility of which it is capable at the moment (Bowditoh’s law of maxi¬ 
mal contraction). ’ A second property of tho heart-muscle is that it possesses 
a “ refractory phase ” in which normally it is not excitable, or answers onh 
to very strong stimuli. Tiimpfl Hii H jpfi-aotnry R t ai r C , begin ning shortly.hafoi r 
the systdejmd_contin,uing a short time after it, ,tbe heart is inexcitablc. 
Wheifnot refractory it may again contract during this phase and produce an 
extra-systole, which is followed by a long pause. EJpgelmann explains-thi- 
lon g pause a s followsIn consequence of the extra-systole the ventricle is still 
pi therefiacl'y stagfe-when the next physiological stimulus reaches it. This 
stimulus therefore has no effect, no contraction takes place, and it is not till 
the next stimulus after it that a contraction can again be produced. Thus 
the normal systole that would follow the extra-systole is missed; then the first 
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P after the compensatory pause occurs exactly at the moment 
tt^jprould have occnrred had no extra-systole preceded it ” (Wencke- 
Thjp insularity, inequality, and intermission of the pulse as met 
everyrday clinical experience is largely due to the occurrence of these 
extra-systoles, which may present all sorts of combinations and groupings, 
bigeminal, trigeminal, etc., depending upon whether the cxtru.pulsc-hcnts are 
perceptible or not. And yet in spite of this most extreme irregularity there 
may be no actual pathological change, and so far as the maintenance of the 
circulation is concerned the heart may he acting in a most satisfactory man¬ 
ner. Pa tieutx'fll ay feel the-extra-systole as a detinite thud, and the emupon- 
satory pause is perceptible, hut very,of tea there are no subjective sensations. 

Ftttrtii°r f '' l "° occur at all ages and under the most variinl eonditions iu~ 
healt h and diaease. Mackenzie recognizes a youtliful and an adult type of > 
in which the latter is due chiefly to the presence of the systoles. 
There are several classes of eases. The arrhythmia may lie a life-long condi¬ 
tion. Without any recognizable disease 1 , without any impairment of tho 
action of the heart, there is permanent irregularity. This may lie a peculiarity 
of the heart-muscle of the individual, who has extra-systole for the sumo 
reason—physiological hut not well understood—as the dog and horse, in which 
animals this phenomenon is common. Tho late Chancellor Perrier, of Med ill 
University, who died at the age of eighty-seven, had an extremely irregular 

heart action for the last fifty years of his life. I know several .. who lmvo 

had for many years irregularity without the slightest discomfort, i IU-ikkili- 
tateiLandgwutaathcauo persons thowunay be an irritable weakness of the heart 
associated with extra-systole, and palpitation of a most distressing character. 
In a second group’itoxk,agents, as tobacco, tea, coffee, orjjlie poisons of the in¬ 
fectious diseases or fhosu originating in the intestines or metabolic poisons, 
cause-arrhythmia. Even reflexly, us^n flatulent dyspepsia, extra-systoles nniy 
arise. Thirdly, tR high blood pressure can set up extra-systoles; ulsotehange in 
posture. And lastly^organie disease of the heart, itself, “ dihllatijffi, inflamma¬ 
tion, poor blood supply to the muscle, overexertion can nil supply stimuli to 
set up extra-systoles either directly or rellexly ” (Wenckebach), loo much 
stress should not be laid ujx>n arrhythmia per xe in the abseuce of organic 
disease. 


III. IUriD Heart—Tachycardia. 


The rapid action niay-he-pedcctly natural. There are individuals whose 
normal heaTt action is at 100 or even more per minute. - Kim i t i owU , causes, 
vifllenLaxercise, amkfevors all produce great increase in the rapidity of the 
heart’s action. < The extremely rapid action which follows fright may persist 
foudays, or even weeks. Traube reports an instance in which, after violent 
exercise, the rapidity of the heart continued. Cases arc not uncommon at the 


-cnenppflime^ the condition can hardly be termed a 

neurosis, since it depends upon definite changes in the pncumo|astricsor 
in tha-aednlla. Cases have been reported in/whieh tumor or 
the medulla orapress.uru.upoa the vagi has been associated with heart huny. 
SomeoTlhe cases of frequent action of the heart in women have bee, thought 
to be due twreflfis irrjt&li&n.from ovarjaa.or.rffexilllilSfiase- 
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Farnryamsil tru-hyrnrMn is a 

<Jteart hurry, during which the action is greatly increased,"! 
ng 200 uTifl nvpT The case? are not common. The attack may'helplS^js^Ort 
md persist only for an hour or so. A patient at the Philadelphia ThfijaSSary 
'or Nervous Diseases was attacked every week or two; the pulseWaulirise 
A>220 or 230, and there were such feelings of distress and uneasiness that 
he patient always had to lie down. There may be, however, no subjective 
listurbance, and in another case the patient was able to walk about during 
the paroxysm and had no dyspnoea. One of the most remarkable cases is 
reported by H. C. Wood. A physician in his eighty-seventh year had had 
attacks at intervals from his thirty-seventh year. The onset was abrupt and 
the pulse would rapidly rise to 200 a minute! Fol^-more t han twenty - y ea r s 
the taking nf ice-water or strong coffee would arrest the attacks. Bouveret 
has analyzed a number of cases of this essential or idiopathic form; he finds 
that a permanent cure is rare, and that the patients suffer for ten or more 
years. Four instances terminated fatally from heart-failure. Martin* looks 
upon it as a symptom of an acute dilatation of the heart, appearing paroxys- 
mally. One of the most remarkable features is the abruptness of onset and the 
abruptness with which an attack may end. One of my eases had recurring 
attacks lasting ten to thirty days, and the heart would suddenly “ flop,” as she 
expressed it, the rate falling from 180 to 80 or 90 per minute. 


IV. Slow Heabt—Bhadyoahdia—Heabt-Blook. 

Slow action of the heart is sometimes norm si and may he a^family-peeuli- 
arity. Napoleon,is stated to have had a pulse of only 40 per minute. 

In any case of slow pulse it is important first to make sure that the 
number of heart and arterial beats correspond. In many instances this is 
not the case, and with a radial pulse at 40 the cardiac pulsations may be 80, 
half the beats not reaching the Wrist. heart cnntfflfltjnTu^ njf the pnjae 
woye, should be taken into account. 

(a) Fhyaiehgxc at' Hrudycardia. —As jjgejubmnees the pulaa-iate becomes 
slow. In the pue rperal state the pulse-may beat from 44 to 60 per. minute, or 
may even be as low as 34. It is seen in premature lahn> as well a« at ter m. 
The explanation of'its occurrence at this period is not clear. •Slowness-of the 
pulse is associated with hunger. Bradycardia depending on individual peculi¬ 
arity is extremely rare. 

(A) E athohgical br aducardia. which is met with under the following con¬ 
ditions: (hLIn _convalc aceace foam acute fpyprs. This is extremely common, 
particularly after-pneumonia, typhoid-fever, mnt° and diph- 

theria. It is most frequently seen in young persons and in cases which have 
run a normal course. (It) Tn dignaswi nf the digest!™ fljffltp"* such as chronic 
■dyspepsia, ulcer or cancer nf Hip atmnanh an d jaundice H!Tn diaea^a nf 
■th e respiratory system. Here it is by no means so common, but it is seen not 
infrequently io-emphysema. fai Tn disea^a nf the circula tory a yftfywn Ex¬ 
cluding all cases of irregularity of the heart, bradycardia is not common in 
diifH flH) .of .t.he valves. It is most frequently seen in fatty and fibroid changes 
in theSeart, but is not constant in them. (5) In diseasee-oLih&Juanaiy 
organa. It occurs occasionally in nep hrit.ia and" may be a faafcuBMfadUnmia. 



agents. It occurs in uraemia, poisoning by 
follows of tobacco. cofTcc^ and digitalis. (C-) In 

girders, such as a a aamia , eldoruaia^and diabetes. (8^_In 
3.system. 4-Piipltiy, epilepsy, the cerebral tumors, qjjfoc- 

'IzBr-’ an< ^ ^* aea8 ® J and injuries of the cervical cord may be 

.. . . tiia very slow pulse. In general paresis, mania, and melancholia 
DOT infrequent. (!)) It occurs occasionally in atlcctions o’f the skin and 
, and injjiiustrokc, or in prolonged exhaustion from uny cause. 


V. Heaut-hi.ock. Stokks-Adajis Disease. 

The impulse causing the heart to beat originates at the venous end of the 
heart and is transmitted in such a way that the auricles contract first, the ven¬ 
tricles a moment later, the impulse being propagated like a peristaltic wave 
through the heart-walls. In passing from the auricle to the ventricle the 
stimulus traverses a narrow hand of muscle, the only demonstrable muscular 
connection between the venous and arterial chandlers. In tin 1 adult heart this 
auriculo-ventricular bundle of His is IS nun. long, 2.5 mm. broad, and 1.5 
mm. thick; it arises in the septum of the auricles below the forufticu ovale and 
passes downward and forward through the trigonam lihrosum of the auriculo- 
ventricular junction, where it comes into close relation with the mesial leaflet of 
the tricuspid valve. Passing along the upper edge of the muscular septum, just 
where it joins with the posterior edge of the membranous septum, it radiates 
from this point throughout the heart as the junctional system of Xutyani, j n 
the dog destruction of the bundle prevents the passage from the auricle to the 
ventricle of the impulse which normally cause-, the ventricles to emit met. They 
immediately assume a rate of heating which is very much slower than that of 
the auricles and is totally independent, as they possess their own automatic 
rhythmicity. Under ordinary circumstances this inherent rhythmicity can not 
manifest itself because the much more rapidly lieating venous end of the heart 
sets the pace for the sluggish arterial end. But if the auricular impulse is 
blocked, the ventricles released from the control of their normal pace maker 
assume their own rate. This condition lias liecn culled complete heart-block. 
By an ingenious contrivance Krlanger has been able in the dog to gradually 
compress the auriculo ; vontricular bundle and produce the various stages of 
this condition, namely, one ventricular silence in 27 auricular beats, and 
one ventricular silence with every other auricular lieut, giving a 2:1 rhythm, 
and proceeding to a 3:1 and a 4:1 rhythm. Finally, complete block 
may result, in which no impulses pass from the auricles, hut the ventri¬ 
cles beat with their own inherent rate, which Krlanger estimates, from a 
study of eases of heart-block in my wards, to lie about 25 to 28 lieatb to the 
minute in man. The explanation of the phenomenon is based upon one sug¬ 
gested by Gaskell. The bundle of llis, like all muscle tissue, becomes fatigued 
when it is made to contract repeatedly. Under normal circumstances sufficient 
time elapses between successive heats to permit the bundle to return to its 
normal state, hut when from injury or any cause the irritability of the bundle 
is greatly reduced, it may not read to the auricular stimulus, which thus fails 
to reach the ventricles. Occasionally while compressing the auriculo-ven¬ 
tricular bundle in the dog, the ventricle alone may suddenly stop beatipg for 
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t is obtained from the smaller quantifies. It should lx* given 
tw three times a day. 

rapidity of action, aconite mav Ik* trii*d or xcrainuu virido. 
ea associated with sl eeple ss n ess KHd n*stlessness which are greatly 
, ■ ^7 bromide of potassium. Digitalis is u*r\ rarely indicated, but. in 

Jbttmate cases it may be tried with the ini': vomica. 

; Cases of heart hurry are often extremely obstinate, as may be judged from 
tl» case of the physician reported by II. C. Wood, in whom the condition per- 
gssied in spite of all measures for fifty years. The bromides an* sometimes 
v.viful; the general condition of neurasthenia should he treated, and during 
the paroxysm an ice-bag may lie placed upon the heart, or I .oiler's coil, 
through which ice-water may lie passed. Electricity, in the form of gahnn- 
ism, is sometimes serviceable, and for its mental effect the h’ranhlinic current. 
For the condition of slow pulse but little can be done. A great majority of 
' the eases are not dangerous. 


IX. ANGINA PECTORIS. 

Stenocardia, or the breast-pang, described by Ilelierden, is riot an inde¬ 
pendent affection, but a symptom associated with a number of morbid condi¬ 
tions of the heart and vessels, more particularly with sclerosis of the root of 
the aorta and changes in the coronary arteries. True angina is characteris'd 
by paroxysms of agonizing pain in the region of the heart, extending into 
the arms and neck. In violent attacks there is a sensation of impending 
death. 

Etiology. —It is a discuse of adult life and occurs almost exclusively in, 
men. In Iluehard’s statistics of 2.'i7 cases only Vi were in women. In my 
first series of 40 cases there was only one woman. It may occur through sev¬ 
eral generations, as in the Arnold family, (lout and dujKetes are important 
factors, A number of cases of angina pectoris have followed influenza. At¬ 
tacks are not infrequent in certain forms of heart-disease, particularly aortic 
insufficiency and adherent pericardium. It is much less common in disease 
of the mitral valve. Almost without exception the subjects of angina have 
arterio-sclerosis, either general or localized at the root of the aorta, with 
changes in the coronary arteries and in the myocardium. Severe attacks may 
occur in the early period of the growth of aortic aneurism. In men under 
thirty-five syphilitic aortitis is an important factor. 

Phenomena of the Attack. —The exciting cause is in a majority of all 
cases well defined. In only rare instances do the patients lane attacks when 
quiet. They come on during exertion most frequently, as in walking up lull 
or doing something entailing sudden muscular effort; occasionally even the 
effort of dressing or of stooping to lace the shoes may bring on a paroxysm. 
Mental emotion is a second very potent cause. John Hunter appreciated (his 
when he said that “ his life was in the hands of any rascal who chose to annoy 
and tease him.” In his case a fatal attack occurred during a tit of anger. 
A third, and in many instances the most important, factor is flatulent dis¬ 
tention of the stomach. Another common exciting cause is cold; even the 
chill of getting out of bed in the morning or on bathing may bring on a 
paroxysm. 
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- Usually during exertion or intense mental emotion; 
witft tm agonizing pain in the region of the heart and a ofc 
as if the heart had been seized in a vice. The pains radiate 
down the arm, and there may be. numbness of the fingers or £*.<priertiac 
region. The face is usually pallid; and may assume an a ahy.g » ayt ittt, ihd not 
infrequently a profuse sweat breaks out over the surface. The paroxysm lasts 
from several seconds to a minute or two, during which, in severe attacks, the 
patient feels as if death were imminent. As pointed out by Latham, there 
are two elements in it, the pain -£dolor pectoris —and the indescribable feel¬ 
ing of anguish and sense of imminent dissolution-^mfar-amnH. There are 
great’restlessness and anxiety, and the patient may drop dead at the height 
of the attack or faint and pass away in syncope. The eonditioa-o£- -the- heart 
during the attack is variable?the pulsations may be uniform and regular. 
, The pulse tension, however, is usually increased, but it is surprising, even in 
cases of extreme severity, how slightly the character of the pulse may be 
altered. After the attack there may be .eructations, or the passage of. a. large 
quantity of clear urine. The patient usually, feels exhausted, and for a day 
or two may be badly shaken; in other instances in an hour or two the patient 
feels himself again. While dyspnea is not a constant feature, the paroxysm 
is not infrequently associated with a form of asthma; there is wheezing in 
the bronchial tubes, which may come on very rapidly, and the patient gets 
short of breath.*) Many patients the subjects of angina die suddenly without 
warning and not in a paroxysm. In other instances death follows in the first 
well-marked paroxysm, as in the case of Thomas Arnold. In a third group 
there are recurring attacks over long periods of years, as in John Hunter’s 
i case; while in a fourth group of cases there are rapidly recurring attacks for 
several days in succession, with progressive and increasing weakness of the 
heart. 


With reference to the radiation of pain in angina, the studies of Mac¬ 
kenzie and of Head arc of great interest. Head concludes that (1) in dis¬ 
eases of the heart, and more particularly in aortic disease, the.pain is referred 
along the first, second, third, and fourth dorsal areas; (2) in angina pectoris 
the pain may be referred in addition along the fifth, sixth, and 'seventh, and 
even the eighth and ninth dorsal areas, and is always accompanied by pain in 
certain cervical areas. A remarkable fact is the early localization of the pain 
in di^ht i parts, not infrequently in t he left, ar m; in one of my cases in the 
l eft testi s, and in another in, the jaw. - , . >, • . i ( 

Theories of Angina Peotoris.—(1) That it is a nenralgia of the cardiac 
nerves, but the agonizing cramp-like character of the pain, the suddenness of 
the onset, and the associated features, are unlike any neuralgic affection. The 
pain, however, is undoubtedly in the cardiac plexus and radiates to adjacent 
nerves. It is interesting in note, in connection with the almost constant scle¬ 
rosis of the coronary arteries in angina, that Thoma has found marked sclero¬ 
sis of the temporal artery in migraine and Dana has met with local thickening 
of the arteries in some cases of neuralgia. (2) Heberden believed that it 
was a cramp of the heart-muscle itself. Cramp of certain muscular territories 
would better explain the attack. (3) That it is due to the wItmup tension of 
the ventricular walls, in consequence of an acute dilatation associated, in the 
majority of cases, with affection of the coronary arteries. Traube, who sup- 
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d 8»t til agonizing pain resulted from (lie groat sfretoh- 
,~ e nerve* in the muscular substance. A modified form 
there is a s^Sasm of the coronary arteries with groat increase 
pressure. > 

o£ Adlan Earns, revival by Potain and others, that the 
of transient- ischaemia of the heart-muscle in <vnsapience of 
tt sptfeai, of the coronary.arteries. The condition known as inlermit- 
. idi cation illustrates what may take place. In man (and in the horse), 
fab flon a e qnence of thrombosis of the abdominal aorta or iliacs, transient para- 
pl^ia and spasm may follow exertion. The collateral circulation, ample 
when the limbs are at rest, is insufficient after the muscles arc uelivolv used, 
and a'state of relative ischaemia is indueal with loss of jamer, which disap¬ 
pears in a short time. This “ intermittent ol l iinijp, > [imi - theory Im',( explains 
the angina paroxysm. A heart the coronary arteries of which are sclerotic 
or calcified, is in an analogous stale, and any extra exertion is likely to he fol¬ 
lowed by a relative ischaemia and spasm. In Allan Burns's work on The I leurt 
(1809) the theory is discussal at length, but lie does not think that spasm is 
a necessary accompaniment of the ischaemia. 

In .fatal cases of angina the coronary arteries arc almost invariably dis¬ 
e ased e ither in their main divisions, or there is chronic cmlnrtcrdis with great, 
narrowing of the orifices at the root of the aorla. Experimentally. occlusion 
of the coronary arteries produces slowing of the heart’s act mil, gradual dila¬ 
tation, and death within a very few minutes. ('ohnhcim has shown that in tho 
dog ligation of one of the large coronary branches produces within a niinuto 
a condition of arrhythmia, and within two minutes the heart ceases in diastole. 
These experiments, however, do not throw much light upon the etiology of* 
angina pectoris. Extreme sclerosis of the coronary arteries is common, and a 
large majority of the cases present no symptoms of angina. Even in the eases 
of sudden death due to blocking of an artery, particularly (he anterior branch 
of the coronary artery, there is usually no great pain either lieforc or during 
the attack. 


Diagnosis. —There are many grades of true angina. A man may have 
slight p iyfflrdisl pain, a sense of distress and uneasiness, and radiation of 
the pains to the arm and neck. Such attacks following slight exertion, an 
indiscretion in diet, or a disturbing emotion, may alternate with attacks of 
much greater severity, or they may occur in connection with a pulse of in¬ 
creased tension and signs of general arterio-sclerosis. In the milder grades 
the diagnosis can not rest upon the symptoms of the attack itself, since they 
may be simulated by what is known as the neurotic or functional variety; but 
the diagno sis should be basal upon the examination of the heart and arteries 
and a careful consideration of the inode of onset and symptoms. The cases of 
neurotic angina pectoris in women cull for the greatest care in the diagnosis, 
and attention to the points given in the table of Hut-hard will la: of the great¬ 
est aid. The existence of a marked increase in the blood-pressure is con¬ 
firmatory evidence of organic disease. 

Functional Angina Pectoris. —There are two main groups, the nen- 
ratjc and the toxic- The former embraces the hysterical and neurasthenic 
eases, which are very common in women. Huchard has given an excellent 
differential table between the two forms. 
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* TBOB ANGINA. 

Most common between the ages of 
forty and fifty years. 

More common in men. Attacks 
brought on by exertion. 

Attacks rarely periodical or noc¬ 
turnal. 

Not associated with other symp¬ 
toms. 

Vaso-motor form rare. Agoniz¬ 
ing pain and sensation of compres¬ 
sion by a vice. 

Pain of short duration. Attitude: 
silence, immobility. 

Lesions: sclerosis of coronary 
artery. % % , 

Prognosis grave, often fatal. 
Arterial medication. 


At every age, even sixy$8ft'. 

More common in women. At¬ 
tacks spontaneous. 

Often periodical and nocturnal. 

Associated with nervous symp¬ 
toms. 

Vaso-motor form common.' Pain 
less severe; sensation of distention. 

Pain lasts one or two hours. Agi¬ 
tation and activity. 

■ Neuralgia of nerves and cardio- 
plexus. 

Never fatal. 

Antineuralgie medication. 


Nothnagel has described as vaso-motor angina a form in which -the symp¬ 
toms set in with coldness and numbness in the extremities, followed by great 
pnecordial pain and feelings of faintness. Some have recognized also a reflex 
variety. 

t Toxic Angina .—This embraces cases due to the abuse of tea, coffee, and 
tobacco. There are three groups of cases of so-called tobacco heart: First, the 
irritable heart of smokers, seen particularly in. young lads, in which the symp¬ 
toms are palpitation, irregularity, and rapid action; secondly, heart-pain of a 
sharp, shooting character, which may be very severe; and, thirdly, attacks of 
such severity that they deserve the name of angina. 

Prognosis.—Cardiac-.pain without evidence of artcrio-sclerosis or valve- 
disease is not of much moment* Angina in men is almost invariably associ¬ 
ated with marked cardio. vascular lesions, in which the prognosis is always 
grave. With judicious treatment the attacks, however, may be long deferred, 
and a few instances recover completely. The prognosis is naturally more 
serious with aortic insufficiency and advanced arlerio-sclerosis. Patients who 
have had well-marked attacks may liyc for many years, but much depends 
upon the care with which they regulate their daily life. 

Treatment.—Patients subject to this affection should live a quiet life- 
avoiding particularly excitement and sudden muscular exertion. During the 
attack nitrite of amyl should be inhaled, as advised by Lauder Brunton. From 
ajojLdrops may be placed upon cotton-wool in a tumbler or upon the hand¬ 
kerchief- This is frequently of great service in the attack, relieving the ago¬ 
nizing pain and distress. Subjects of the disease should carry the ptrks- of 
the nitrite of amyl with theny and use them on the first indication of an 
attack. In some instances the nitrite of amyl is quite powerless, though given 
freely. If within a minute or two relief is not obtained in this way, chloro¬ 
form should at once be given. A few inhalations act promptly and give great 
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■ lains continue, a hypodermic ol morphia may lie admiuis- 
d repeated paroxysms a patient may display reinartablo 
ion of this drug. 

, nitroglycerin may be given in full doses, as reoom- 
or 4he nitrite of sodium (Matthew Hay). Tlie nitro- 
lseil for a long time und in inereasing doses, beginning 
.times a day of the 1-per-cent solution, and increasing 
thtf dbiBe ljninim eyery five or six days until the patient complains of Hush¬ 
ing or headache. The fluid extract of English hawthorn Cm I,,) us o.npaallia 
—has been strongly recommended by Jennings. Clements, and others. 

. Hnehard recommends the iodides. Miming that their prolonged use in¬ 
fluences the arterio-sclorosis. Twenty grains three times a day may la* given* 
for several years, omitting the medicine for about ten days m each month. v. 
In some instances this treatment is most, beneficial, particularly in middle- 
aged men with a history of syphilis. 

For the neurotic, the treatment must be directed to the general nervous 
condition. Electricity is sometimes very benciicial, particularly the Frank- 

linic form. "V** *~v. 4 


X. CONGENITAL AFFECTIONS OF THE HEART. 

These hare only a limited clinical interest, as in a large proportion of the 
cases the anomaly is not compatible with life, and in others nothing can lie 
done to remedy the defect or even to relieve the symptoms. 

The congenital affections result from interruption of the normal course 
of development or from inflammatory processes—endocarditis; sometimes, 
from a combination of both. 

(а) General Anomalies.—Of general anomalies of development the fol¬ 
lowing conditions may be mentioned; Acardia, absence of the heart, which 
has been met with in the monstrosity known by the same mime; doable heart , 
which has occasionally been found in extreme grades of fietnl deformity; 
dextrocardia, in which the heart is on the rjght side, either alone or ns part 
of a general transposition of the viscera; ectopia rordin, a condition associated 
with fission of the chest wall and of the alxloinpn. The heart may he situ¬ 
ated in the cervical, pectoral, or abdominal regions. Except in the abdominal 
variety the condition is very rarely compatible with extra-uterine life. Occa¬ 
sionally, as in a ease reported hv Holt, the child lives for some months, and 
the heart may be seen and felt heating beneath the skin in the epigastric 
region. This infant was five months old at the date of examination. 

(б) Anomalies of the Cardiac Septa.—The septa of both auricles and ven¬ 
tricles may bo defective, in which ease the heart consists of hut two chandlers, 
the cor biloculare or reptilian heart. In the septum of the auricles there is 
a very common defect, owing to tlie fact that the membrane closing the fora¬ 
men ovale has failed at one point to liecome attached to the ring, and leaves 
a valvular slit which mav Ik? large enough to admit the handle of a scalpel. 
Neither this nor the small cribriform perforations of the membrane are of 
any significance. 

The foramen ovale may be patent without a trace of membrane closing 
it In some instances this'exists with other serious defects, such as stenosis 
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of the pulmonary artery, or imperfection of the' ve$t }.m §Pj S^H 
others the patent foramen ovale is the only anomaly, 
it does not appear to have caused any embarrassment, as TOf^jK9NBi||s8 
been found in persons who have died of various affeetioDs. ; lEpS^iwg|p|tgr 
septum may be absent, the condition known as lii^iflln' heart. 
frequently there is a small defect in the upper portion of .the septtuh^bither 
in the situation of the membranous portion known as the “ undefended space ” 
or in the region situated just anterior to this. The anomaly, is very frequently 
associated with narrowing of the pulmonary orifice or of the conus arteriosus 
of the right ventricle. 

(c) Anomalies and Lesions of the Valves. —Numerical anomalies of the 
valves are not uncommon. The semilunar segments at the arterial orifices 
are not infrequently increased or diminished in number. Supernumerary seg¬ 
ments are more frequent in the pulmonary artery than in the aorta. Four, 
or sometimes five, valves have been found. The segments may be of equal 
size, but, as a rule, the supernumerary valve is small. 

Instead of three there may be only two semilunar valves, or, as it is 
termed, tho v bicuspid btmAitian. »• In my enperienee/'-dtiis is faore frequent in 
the aortic valve. Of 21 instances only 2 occurred at the pulmonary orifice. 
Two of the valves have united, and from the ventricular face show either no 
trace of division or else a slight depression indicating where the union has 
occurred. From the aortic side there is usually to be seen some trace of divi¬ 
sion into two sinuses of Valsalva. There has been a discussion as to the origin 
of this condition, whether it is really an anomaly or whether it is not due to 
endocarditis, fcctal or post-natal. The combined segment is usually thickened, 
.but the fact that this anomaly is met with in the foetus without a trace of 
sclerosis or endocarditis shows that it may, in some cases at least, result from 
a developmental error. 


Clinically this is a very important congenital defect, owing to the liability 
of the combined valve to sclerotic changes. Except two foetal specimens all 
of my cases showed thickening and deformity, and in 15 of those which I 
have reported death resulted directly or indirectly from the lesion. 

The little fenestrations at the margins of-tha-sigmoid valves have no sig¬ 
nificance ; they occur in a considerable proportion of all bodies. 

Anomalies of the aurieulo-ventricular valves are not often met with. 


Fcetal endocarditis may occur either at the arterial o r auricu lo-ven- 
tricular orifices, It is nearly always of the chronic or*sclerotic variety?” Very 
rarely indeed is it of the wa rty or ve rrucose form. There are little nodular 
bodies, sometimes six or eight in number, on the mitral and tricuspid seg¬ 
ments—the nodules of AUpni-— which represent the remains of foetal struc¬ 
tures, and must not be mistaken for endocardial outgrowths. The little 
round,ed, bead-like haemorrhages of a deep purple color, which are very com¬ 
mon on the heart valves of children, are also not to be mistaken for the prod¬ 
ucts of endocarditis. In foetal endocarditis the segments are usually thickened 
at the edges, shrunken, and smooth. In the mitral and tricuspid valves the 
cusps are found united and the chordae tendineae are thickened and shortened. 
In the semilunar valves all trace of the segments has disappeared, leaving a 
stiff membranous diaphragm perforated’by an oval or rounded orifice. It 
is sometimes very difficult to say whether this condition has resulted from 
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■ whether it is an error in development. In very many 
are combined; an anomalous valve becomes thfi seat 
nges, and, according to llauchfuss, endocarditis is more 
ide of the heart only because the valves arc hero rnora 

Dlmonaby Orifice. —Stenosis of this orifice is one of 
ost important of congenital heart affections. A slow 
lual union of the segments and narrowing of the orifice 
t admits only the smallest-sized prolie. In some,of the 
«wT.na smfyqn ^epmrnnnna nnruHtmn 0 f the. combined segments is such that 
t Would appear to be the result of faulty development. In SU1IJ!* .instances 
ty' nnr The condition is compatible with life for many years, 
Ina In a considerable proportion of the eases of heart-disease nlxive the lentil 
reax this lesion is present. With it there may be defect of the ventricular 
«ptnm. Pulmonary tuberculosis is a very common cause of death. Ubliiuca- 
i gn or atresia of the pulmonary orifice is a less, frequent but more serious 
gBriitinn -than stenosis. It is associated with |iersistenee of the ductus arte- 
■iosus, together with patency of the foramen ovale or defect of (lie ventricular 
leptum with hypertrophy of the right heart. Steno sis of tin• tonus arteriosus 
)f the right ventricle exists in a considerable proportion of the eases of ohstme¬ 
lon at the pulmonary orifice. At the outset a developmental error, it may lie 
»mbined with sclerotic changes. TUe ventricular septum is imperfect, I ho 
fiflTUfflflP ovsle is usually open, and tlie ductus arteriosus patent. These three 
eaions at the pulmonary orifice const itutc the most important group of all con- 
g enijtal cardiac affections. Of 181 instances of various congenital anomalies 
soHecfed by Peacock, 119 cases came under this category„nnd, according to thiiy 
luthor, in 86 per cent of the patients living beyond the twelfth year the lesion 
a at this orifice. 


Qqn genital fusions of the aortic orifice are not very frequent. Itauehfuss 
lias collected 24 cases of stenosis and at resin 
ras may also occur, a condition which is no 
Tien of the 16 cases tabulated by Dilg were 

Transp osition of the large arterial trunks is a not uncommon anomaly. 
There may’be neither hypertrophy, cyanosis, nor heart murmur. 

Symptoms of Congenital Heart-disease.-*-s occurs in over 90 per 
sent of the cases, and forms so distinctive a feature that the terms “ filuc dis¬ 
ease ” and “ maibnsuianuleus ” arc practically synonyms for congenital heart- 
disease. Z.T he lividi tv in a majority of cases appears early, within, tlie first 
week pf lif eiyand mav be general or confined to the lips, note, and cars, and 
to the fingers and toes. In some instances there is in addition a general dusky 


; steno sis of the left conus, utiurio- 
t incompatible'wi I IT prolonged life, 
over thirty years of age. 


Riiffasronjand in the most extreme grades the skin is almost purple. It may 
vary a good deal and may be intense only on exertion. 1 Tbeevtcrniil temper¬ 
a ture j« l ow A’ py^pnma nn overtion and cough arc common symptoms. A 
sreat&nerease in. the number of the red corpuscles has lieen noted by (libson 
and by Yaquez. In a case of Gibson’s there were above eight millions of red 
blood-corpuscles to the cubic millimetre. 7 The_chlldro.il Airily, thrive, anil often 
display a lethargy of both mind and body. *The fingeouMMUaca are clubbed 
degree rarely meTwith in any other affection. Themauec of the cyanosis 
ha s been much d iscussed. Morgagni referred it to the general congestion of 
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the venous system due to obstruction, and this view was suppoptett^ ^ra mgr, 
one of the ablest that has been written on the subject, by 
iMojjififlnls analysis of 75 cases of congenital heart-disease ahovA;'ffiiit cftwnre 
ofthe pulmonary orifice with patency of the foramen ovale and the ventricular 
septum is the condition most frequently associated with cyanosis, and be con¬ 
cludes that the de ficient aeratioa nf-tha-blood owing to 4imMW*hed4vmg-fune- 
tion is the most important factor. Another view, often attributed erroneously 
to Willianj TTuntor was that the discoloration was dup in thfi ndmirfairfi in Hir 
‘heart bFvenous and arterial blood; but lesions may exist which permit of very 
free mixture without producing cyanosis. The question of the cause of cyano¬ 
sis really can not be considered as settled-. -’.Yjaiiot has recently made the sug 
gestion that the cause is not entirely cardiac, but is associated with disturbance 
throughout the whole circulatory system, and particularly a v aso-mntnr py nsii 
a nd mal acration of the red blood-corpuscles. 

“TFiaghosis .— In the case of children, cyanosis, with or without enlargement 
of the heart, and the existence of a murmur are sufficient, as a rule, to deter¬ 
mine the presence of a congenital heart-lesion. The cyanosis gives us no clew 
to the precise nature of the trouble, as it is a symptom common to many 
lesions and 'it may be absent in certain conditions. The murmur is usually 
systolic in character. It is, however, not always present, and there are in¬ 
stances on record of complicated congenital lesions in which the examination 
showed normal heart-sounds. In two or three instances fudal endocarditis has 
been diagnosed in gravida by the presence of a rough systolic murmur, and the 
condition has been corroborated subsequent to the birth of the child. Hyger- 
troph y is present in a majority of the cases of congenital defect. The fatal 
event may be caused by abscess of the brain. For a full discussion of the sub¬ 
ject. the senior student is referred to the exhaustive monograpli'of Dr. Match 
Abbott in Vol. JY of my “System of Medicine.” 1 here abstract the conclu 
sions of llocbsingcr: 

“ (t) In childhood, loud, rough, musical heart-murmurs, with normal o 
only slight increase in the heart-dulness, occur only-in congenital heart-disease 
The acquired endocardial defects with loud heart-murmurs in youug childrei 
are almost always associated with great increase in the heart-dulness. In th 
transposition of the large arterial trunks there may be no cyanosis, no heart 
murmur, and an absence of hypertrophy. 

“ (2) In young children heart-murmurs with gTeat increase in the eni 
dine dulness and feeble apex teat suggest congenital changes. The increase 
dulness is chiefly of the right heart, whereas the loft is only slightly altetei 
On the other hand, in the acquired endocarditis in children, the left heart 
chiefly affected and the apex teat is visible; the dilatation of the right hea 
comes late and does not materially change the increased strength of the apc\ 
beat. 

“ (3) The entire absence of murmurs at the apex, with their evident pres¬ 
ence in the region of the auricles and over the pulmonary orifice, is always an 
important element in differential diagnosis, and points rather to septum defect 
or pulmonary stenosis than to endocarditis. 

“ (4) An abnormally weak second pulmonic sound associated with a dis¬ 
tinct systolic murmur is a symptom which in early childhood is only to te 
explained by the assumption of a congenital pulmonary stenosis, and possessc- 
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ice from a point of differential diagnosis which is no) to 

• 

; of a palpable thrill, despite loud murmurs which are heard 
pracordial region, is rare except with congenital defects in 
j it speaks therefore against an acquired cardiac alfeclmn. 

* W Loud, especially vibratory, systolic murmurs, with J ho jaunt of 
nu u tinrt Sm ititensity over the upper third of the sternum, associated with a 
fflfdnjfttLarkted symptoms of hypertrophy of the left ventricle, are very impor¬ 
tant for the diagnosis of a persistence of the ductus Botulli, and can not la* 
explained by the assumption of an endocarditis of the aortic valve " 

Escherich suggests that the systolic basic murmur heard sometimes in the 
newborn, particularly if premature, may originate in the ductus llolnlli before 
its closure. 


Treatment. —The child should be warmly clad and guarded from all eir- 
cnmstanccs liable to excite bronchitis. In the attacks of urgent dvs|imea 
with lividity blood should he freely let. Saline eatharties are nl*o useful 
Digitalis must he used with care; it is sometimes henelieuil in the later stages. 
When the coinjvensation fails, the indications for treatment are those of valvu¬ 
lar disease in adults. 


C. DISEASES OF THE ARTERIES. 

I. DEGENERATIONS. 

Fatty degeneration of the mtinia is extremely eommon, and is seen in* 
the form of yellowish-while spots in the aorta and larger vessels. (Uitdfiai- 
tion of the arterial wall follows fatty degeneration and sclerosis, and is asso¬ 
ciated with atheromatous changes, it occur* in tin 1 Ultima and the media. 
In the latter it produces what is sometimes known 11 s annular ealeilieation. 
which occurs particularly in the middle emit of medium-sized vessels and 
may convert them into firm tubes. It is by no means always a senile eliauge. 

Hyaline degeneration may atlaek either the larger or the smaller vessels. 
In the former the intima is converted into a smooth, homogeneous sub¬ 
stance; this is commonly an initial stage of arterio-selerosis. Iieie it is a 
transformation of the endothelial lining. Of the smaller intones and ca|iil- 
laries hyaline nieinmorjihnsis is oftenest seen in the glomeruli of the kidney*. 
It is not to be confounded with the amyloid change which is prone lo occur 
in the same situation. The condition is variously regarded a* due to coagula¬ 
tion of an albuminous fluid and hyaline nietamorjihosis of leucocyte* or of 
fibrin. This substance reacts like the last with Weigort's fibrin stain. 

II. ARTERIO SCLEROSIS (Arterio-capillary Fibrosis). 

The conniption of arterio-selerosis as an inde|>endcnl affection—a general 
disease of the vascular system—is due to (lull and Sutton. 

Definition.—AjanulLtiaa- of thickening, diffuse or circumscribed, begin- 
ning.iff fta imyim n consequent upon primary change* in the media and adven¬ 
titia, butlgtey involving the latter two coats. The process leads, in the larger 
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arteries, to wlmt is known as atheroma and to 
seriously interferes with the normal functions of various 

Etiology. —Among the important factors in'causing 
following may be considered: 

(1) Hypertension .—The degree of pressure maintained 
vascular sysfem, with its periodic increase with each systole, 
portant influence in the production of organic changes in its 
blood-pressure varies greatly in different individuals, and in the same 
individual under varying conditions. There are persons with chronic hypo¬ 
tension, perhaps associated with lowered resistance and an increased sus¬ 
ceptibility to infectious disease. In asthenia from any cause, in the toxaemias 
of typhoid fever, tulwrculosis, and many infectious diseases the vascular ten¬ 
sion is low. An increase in the tension is found in certain chronic diseases, 
such as gout, and in the various forms ofacardiae and renal disease. Much 
diversity of opinion exists as to the relation of the hypertension to the struc¬ 
tural changes; some think that the hypertension is secondary, others, notably 
Allbutt, contend that it not infrequently exists primarily, a view substantiated 
by the recent studies in pulse tension. There are persons who show a rise in ‘ 
blood-pressure nt or about middle life without discoverable organic disease, and 
who subsequently become subject to arterio-sclerosis and renal disease. 

(2) As an involution process arterio-sclerosis is an accompaniment of old 
age, and is the expression of the natural wear and tear to which the tubes are 
subjected. 1 .longevity is a vascular question, which has been well expressed in 
the axiom that “ a man is only as old as his arteries.” To a majority of men 
death comes primarily or secondarily through this portal. The uusut’uf what 

, mpy bo Mailed physiological arterio-sclerosis depends, in the first- piaeefWjxm the 
quality of arterial tissue,(vital rubber) which the individual has inherited, 
a qd secon dly upon the amount of wear and tear to which he has subjected it. 
That the former plays a most important role is shown in the cases in which 
arterio-sclerosis sets in early in life in individuals in whom none of the recog¬ 
nized etiological factors can be found. Thus, for instance, a man of twenty- 
eight or twenty-nine may have the arteries of a man of sixty, an^ a man of 
forty may present vessels as much degenerated as they should be at eighty. 
Entire families sometimes show this tendency to early arterio-sclerosis—a 
tendency which can not he explained in any other way than that in the make¬ 
up of the machine had material was used for the tubing. More commonly 
the arterio-sclerosis results from the had use of good vessels. 

(3) Chronic Intoxications. —Alcohol, lead, and gout play an important 
role in the causation of arterio-sclerosis, although the precise mode of their 
action is not yet very clear. They may act, as Traube suggests, by increasing 
the peripheral resistance in the smaller vessels and in this way raising the 
blood tension, or possibly, as Bright taught, they alter the quality of the blood 
and render more difficult its passage through the capillaries. The observations 
of Cabot have thrown doubt on the importance of alcohol as a factor. 

Thu poisons of the aente infections may produce degenerative changes in 
t he, ffled ia and adventitia. Thayer has recently called attention to the fre¬ 
quency of arfemt ebanges as a sequence, of typhoid fever. 

(4) Syphilis is one of the most important single causes. There is a local 
syphilitic arteritis most commonly seen in the aorta— a maaaortitis —which 
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■ in the production of aneurism; and there is a lute diffuse 
le to the parasyphilitic lesions in the nervous .system. * 
g.—I am more and more impressed with the part played by 
icing arterio-selerosis. There are many eases in which there 
'• George Cheyne’s advice, which 1 quote at page 103. was 
l than by the present generation. 

(6) Th® stress and strain of modern life.—Then* are men in the fifth 
who have-not had syphilis or gout, who have eaten and drunk with 
SBMretian, and in whom none of the ordinary factors are present—men m 
traom the arterio-selerosis seems to come on as a direct result of a high-pres¬ 
sure life. 


. (7) Overwork of the muscles, which acts hy increasing the peripheral re¬ 

sistance and by raising the blood-pressure. 

(8) Renal Disease .—The relation between the arterial and kidney lesions 
has been much discussed, some regarding the arterial degeneration as sec¬ 
ondary, others as primary. There are two groups of eases, one in which the 
arterio-selerosis is the first change, and the other in which it is secondary to 
a primary affection of the kidneys. 

Xorbid Anatomy.—Tlioina divides the eases into primary arterio-selerosis, 
in which there are local changes in the arteries leading to dilatation and a 


compensatory increase of the connective (issue of the intima: siroadani 
arterio-selerosis, due to changes in the arteries which follow increased resist¬ 
ance to the blood-flow in the peripheral vessels. This increased tension leads 
to dilatation and to slowing of the blood-stream and a secondary compensa¬ 
tory growth of the intima. 

In a study of 41 autopsies upon artcrio-sclcrotic cases from my wnrds.. 
Councilman follows the useful division into nodular, senile, and diffuse forms. 


(fl) Nodular Form. —In the circumscribed or nodular variety the mac¬ 
roscopic changes are very characteristic. The aorta presents, in the early 
stages, from the ring to bifurcation, numerous Hat projections, yellowish or 
yellowish-white in color, and situated particularly about the orilices of the 
branches. In the early stage fhe-e patches are scattered and do not involve 
the entire intima. In more advanced grades the patches undergo atheromatous 
changes. Thejnaieriul constituting the button undergoes softening and breaks 
up into granular material, consisting of molecular debris —the so-called 
atheromatous abscess. 


In the circumscribed or nodular arterio-selerosis the primary alteration 
consists in a degeneration or a local infiltration in the imslni and adven¬ 
titia, chiefly about the vasa vasorum. The affection is reallv a mesarteritis 
and a periarteritis. These changes lead to the weakening of the wall in the 
affected area, at which spot the proliferative changes commence in the intima, 
particularly in the subendothelial structures, with gradual thickening and the 
formation of an atheromatous button or a patch of nodular arterio-selerosis. 
The researches of Thoma have shown that this is really a compensatory proc¬ 
ess, and that before its degeneration the nodular button, which post mortem 
projects beyond the lumen, during life fills up and obliterates what would 
otherwise be a depression of the wall in consequence of the weakening of the 
media. A similar process goes on in the smaller vessels, and in any one of 
the smaller branches it can be readily seen on section that each patch of endar- 
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teritis corresponds to a defect in the media and often ft 
titia. The condition is one which may lead to rapid 
production of an aneurism, particularly in the early stage, 
ened spot is thickened and strengthened by the intimal change*. 

(6) Senile Abtbbio-solkbosis. —The larger arteries are di 
tuous, the wells thin but stiff, and often converted into rigid tubes r Tb 
subendothelial tissue undergoes degeneration and in spots breaks down, form 
ing the so-called atheromatous abscesses, the contents of which consist of 
lolecular debris. They may open into the lumen, when they are known s 
theromatous ulcers. The greater portion of the intima may be occupied b 
ough calcareous plates, with here and there fissures and losses of substanc 
ipon which not infrequently white thrombi are deposited. Microscopical] 
here is extreme degeneration of the coats, particularly of the media. Seni 
itrophy of the liver and kidneys usually accompanies these changes. Senile 
ihanges are common in other organs. The heart may be small and is not 
lecessarily hypertrophied. In 7 of 14 cases of Councilman’s series there was 
io enlargement. Brown atrophy is common. 

( c) Diffuse Abtebio-sclkeosis. —The process is wide-spread throughout 
the aorta and its branches, in the former usually, but not necessarily, asso¬ 
ciated with the nodular form. The subjects of this variety are usually middle- 
aged men, but it may occur early. Of the 27 in Councilman’s series belong¬ 
ing to this group the majority were between the ages of forty and fifty-five. 
The youngest was a negro of twenty-three and the oldest a man of sixty. 
The affection is very prevalent among negroes; less than 50 per cent were in 
whites, whereas the ratio of colored to white patients in the wards is one to 
peven. The affection is met with in strongly built, muscular men and, as 
Councilman remarks, they rarely present on the autopsy table signs of general 
anasarca or, if oedema exists, it has come on during the last few days of life. 
The aorta and its branches arc more or less dilated, the branches sometimes 
more than the trunk. The intima may be smooth and show very slight changes 
to the naked eye; more commonly there are scattered elevated areas of an 
opaque white color, some of which may have undergone atheromatous changes 
as in the senile form. 

Microscopically in the several forms the media shows necrotic and hya¬ 
line changes, involving in the larger arteries both muscular and elastic 
elements, and the intima presents a great increase in the subendothelial con¬ 
nective tissue, which is particularly marked opposite areas of advanced degen¬ 
eration in the media. The small arteries—those in the kidneys, for exam- 
lie —show “ a thickening of the wall, due to the formation of a homogeneous 
Ityalinc tissue within the muscular coat. This tissue contains but few cells, 
is faintly striated, and stains a light brown in the osmic acid used in the hard¬ 
ening solution. In many of the smallest vessels nothing can be seen of the 
elastic lamina, in others only fragments can be made out, in others it is pre¬ 
served. . . . The muscular fibres of the media show marked atrophic changes. 
Fatty degeneration of the cells can be made out both in fresh sections and 
after hardening, in Flemming’s solution. The nuclei are thin and atrophic 
and vacuoles are sometimes seen in them. In some arteries the muscle-fibres 
have almost ftfcappeared and the media is changed into a homogeneous tissue, 
similar to that in the thickened intima ” (Councilman). The degeneration of 
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« nuked in the smaller arteries. The capillaries are thick- 
lose of the glomeruli of the kidnoys, which are often oblit- 
in extensive hyaline degeneration, 
roup of cases that the heart allows the moat important 
ige weight in the cases referred to was over 450 grammes, 
i cases in which without valvular diseas*' the weight was 
Fibrous myocarditis is often present, particularly when 
ies are involved. The semilunar valves are sometimes 
c, and may bo incompetent. The kidneys may show ex- 
t in many cases the changes are so slight that maeroseop- 
! overlooked. They may be increased in si/.e. The capsule 
UtUU&Uy adherent, the surface a little rough, and very often presents atrophic, 
dnoeeaed areas, deep-red in color. Increased consistence is always present. 

■ Sclerosis of the pulmonary artery is met with in all conditions which for 
a long time increase the tension in the lesser circulation, particularly in mitral 
valve disease and in emphysema. Sometimes the sclerosis reaches a high grade 
and is accompanied with aneurismal dilatation of the primary and secondary 
blanches, more rarely with insufficiency of the pulmonary valve. Leonard 
Sogers has shown that in India it is not umommon ns a primary affection, 
li a remarkable ease of a young man of twenty-four, reported by llomberg 
from Cursehniann’s clinic, the pulmonary arteries were involved in most ex¬ 
tensive arterio-sclcrosis; the main branches were dilated, and the smaller 
branches were the seat of the most extreme sclerotic changes. On the other 


hand, the aorta aud its branches were normal. 

In many cases of arterio-sclcrosis the condition is not confined to the 
arteries, but extends not only to the capillaries but also to the veins, and may, 
properly lie termed an angio-sclrrusis. 

Sclerosis of the veins— phleho-si Irroxis —is not at all an uncommon accom¬ 
paniment of arterio-sclcrosis. It is seen in conditions of heightened blood- 
pressure, as in the portal system in cirrhosis of (lie liver and in the pulmonary 
veins in mitral stenosis. The affected vessels are usually dilated, and the 
intima shows, as in the arteries, a compensatory thickening, which is particu¬ 
larly marked in those regions in which the media is thinned. The new- 
formed tissue in the endophlcbitis may undergo hyaline degeneration, and is 
sometimes extensively calcified. In a case of fibroid obliteration of the portal 
vein of long standing, I found the intima of the greatly dilated gastric, splenic, 
and mesenteric veins extensively calcified. Without existing arterio-sclcrosis 
the peripheral veins may be sclerotic, usually in conditions of debility, but not 
infrequently in young persons. 

Symptoms.— Increased Tension.— The pressure with which the blood 
flows in the arteries depends upon the degree of peripheral res-Haiice and the 
force of the ventricular contraction. A high-tension pulse may exist with 
very little arterio-sclcrosis; but, as a rule, when the condition Iibb licen per¬ 
sistent, the sclerosis and high tension are found together. On the other hand a 
very low or normal tension may be present in extremely sclerotic vessels. The 
recent introduction of clinical instruments for measuring blood-pressure has 
been most useful. (Consult the work of T. Janewav on Blood-Pressure.) 

Hypertrophy of the Heart. —In consequence of the peripheral resist¬ 
ance and increased work the left ventricle increases in size, and some of the 




purest examples of simple hypertrophy occur m this 
ber may be little, if at all, dilated. The apex beat is dial 
cases an inch or more beyond the nipple line. The impulse 
forcible. The aortic second sound is clear, ringing, and acoer 

The early symptoms are interesting. Stengel has called attention'^# the 
pallor, and there may be dyspeptic symptoms. It is remarkable with what 
rapidity the disease may progress. I have known the peripheral arteries to 
stiffen and grow old in a couple of years. 

The combination of heightened blood-pressure, a palpable thickening of 
the arteries, hypertrophy of the left ventricle, and accentuation of the aortic 
second sound are signs pathognomonic of arterio-sclerosis. From this period 
of establishment the course of the disease may be very varied. For years 
the patient may have good health, and be in a condition analogous to thjt 
of a person with a well-compensated valvular lesion. There may be no renal 
symptoms, or there may be the passage of a larger amount of urine than 
normal, with transient albuminuria, and now and then hyaline tube-casts. 
The subsequent history is extraordinarily diverse, depending upon the vas¬ 
cular territory in which the sclerosis is most advanced, or upon the accidents 
which arc so liable to happen, and the symptoms may be cardiac, cerebral, 
renal, etc. 


(1) Cardiac .—The involvement of the coronary arteries may lead to the 
various symptoms already referred to under that section—thrombosis with 
sudden death, fibroid degeneration of the heart, aneurism of the heartj^rup- 
ture, and angina pectoris. Angina pectoris is not uncommon, and the organic 
variety is almost always associated with arterio-sclerosis. A second impor- 
. tant group of cardiac symptoms results from the dilatation which finally gets 
the better of the hypertrophy. The patient then presents all the symptoms 
of cardiac insufficiency—dyspnoea, scanty urine, and very often serous effu¬ 
sions. If the case has come under observation for the first time the clinical 


picture is that of chronic valvular disease, and the existence of a loud blowing 
murmur at the apex may throw the practitioner off his guard. Many cases 
terminate in this way. 

(2) The cerebral symptoms of arterio-sclerosis are varied and important, 
and embrace those of many degenerative diseases, acute and chronic (which 
follow sclerosis of the smaller branches), and cerebral haemorrhage. 

Transient hemiplegia, monoplegia, or aphasia may occur in advanced ar¬ 
terio-sclerosis. The attacks are very characteristic, often brief, lasting twenty- 
four hours or less. Recovery may be perfect. Recurrence is the rule, and o 
patient may have a score or more attacks of aphasia, or in the course of o 
couple of years there may be half a dozen transient hemiplegic attacks or om 
or two monoplegias, or paraplegia for a day or two. It is difficult to say upor 
what these attacks depend. Spasm of the arteries has been suggested, bu' 
the condition of the smallest arteries is not very favorable to this view. Pea 
body has called attention to these cases, which are more common than 1 
indicated in the literature. (jVertigo occurs frequently, and may be either 
simple, or is associated with flow pulse and syncopal or epileptiform attaek- 
—the Stokes-Adams syndrome. 

(3) Renal symptoms supervene in a large number of the cases. A sclero¬ 
sis, patchy or diffuse, is present in a majority of the cases at the time of 
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that of contracted kidney. It is seen 
awr m %jgule form, and not infrequently develops early in 
awsnce of -the diffuse variety. It is often dillieult to decide 
l toe questmn is one upon which good observers might not agree 
e) whether the artenal or the renal disease has lieon pnmarv 
° th T eve ! 1,s in ar tcrio-scIerosis may 1 m> mentioned gangrene 

, due elther dlrectl ,y 10 endarteritis or to the dislodgment of 
SSflMBi transient parnly Kj a ^p -nr 

Intermittent lamcnm or damliaition. the.dysbusia angio-selemtiea of 
;ii*th^jnygLangina of Walton, is seen most frequently in connection with 
hrtttiQ-gcIeiOBis. In the horse, in which the intermittent lameness was first 
tisecnbed by Bouley, vermino.ua aneurisms are present in the dine arteries In 
jjtaB Charcot described the condition in is:,ii in an old soldier wlm was not 
IRUe to walk f or more than a quarter of an hour without severe cramps in the 
iSgK. The post mortem showed a traumatic aneurism of one iliac artery. The 
lQSLgf Junction and the pain in the muscles were due to the relative ischemia 
Erb has shown that intermittent, lameness is not at all infrequent, particularly 
among private patients, only 2 of his 45 eases not coming in tlqs class. Of 
127 cases there were only 7 in women. Hebrews seem more frcqucntlv nlTt-clcd. 
Sspfcilis, alcohol, and tobacco are common factors. Muscular weakness after 
exertion or complete disability, numbness, tingling, and paresthesia of various 
forms are the common symptoms. Pulsation max lie absent in ihe dorsal 
arteries of the feet and the vessels are sclerotic. Vuso-motor elianges may I hi 
present, and in the dependent position the feet and legs heroine deeply 
congested. 

_ Treatment.—In the late stages the conditions must, lie treated as they* 
arise in connection with the various viscera. In-the early stages, la-fore any 
local symptoms arc manifest, ihiqpaticnt should be enjoined to live a quiet, 
wen-regulated life, avoiding excesses in fowl and drink. II is usually In-t to 
explain frankly the condition of alTnirs, and so gam bis intelligent oo-opera- 

tion. Special attention should be paid to the state of the bowels.1 urine, 

and the secretion of the skin should he kept active by daily baths. Alcohol 
in all forms should be prohibited, and the food should l«) restricted to plum, 
wholesome articles. The use of mineral waters or a residence every year at 
onffof the mineral springs is usually serviceable. If there lias been a syphilitic 
history an occasional course of iodide of potassium is indicated, indeed, even 
in the non-syphilitic eases it seems to do good, and whenever the blood-pres¬ 
sure is high nitroglycerin or the sodium nitrite may lie given. 

In cases which come under observation for the first time with dyspnera, 
slight lividity, and signs of cardiac insufficiency, venesection is indicated. In 
some instances, with very high tension, striking relief is afforded by the 
abstractieirof- 20 ounces of blood. 


m. ANEURISM. 

The following forms of aneurism are usually recognized: 

(a) ThaJrue, in-whieh .-the sac is formed. of one or more of the arterial 
®Ukts, This may b^iuaiiarm, c yjjpdr ieal. or gjrsoid (in which the dilStation 
18 in an artery and its branches), or it may bc^ucumsaubed ocisacculated. 
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Aneurisms are usually fusiform, resulting from 

(6) The false aneurism, in which there is rupture of all '&i 
the blood is free (or circumscribed) in the tissues. ' ' . ■;;*» 

(c) The dissecting aneurism, which results from injury or laAen&bn of 
the internal coat. The blood dissects between the layers; hence the Dame, 
dissecting aneurism. This occurs usually in the aorta, mid may last for years, 
forming when complete a double tube—the so-called double aorta. 

(d) Arterio-venous aneurism results when a communication is established 
between an artery and a vein. A sac may intervene, in which case we have 
what is called a varicose aneurism; but in many cases the communication is 
direct and the chief change is in the vein, which is dilated, tortuous, and pul¬ 
sating, the condition being termed an aneurismal varix. 

Etiology and Pathology. —An aneurism is an accident in connection with 
disease of the vessel wall leading to weakness and consequent dilatation, 01 
to rupture. While the ordinary arterio-sclerosis may lead to aneurism, th< 
great majority of the cases result from the aortitis associated with syphilis 
which loads, to loss of elasticity and local rupture. The incidence of aortii 
aneurism is in the third and fourth decades, earlier than the common form 
of arterio-sclerosis. Aneurisms arise then: (a) By the gradual diffuse dis 
tention of the arteriqf coats, which have been weakened by arterio-scletbsif 
particularly in its early stages, before compensatory endarteritis develops. The 
arch of the aorta is often dilated in this way so as to form an irregular 
aneurism. 


(b) In consequence of circumscribed loss of resisting power in the media 
•and adventitia, there is a laceration or rupture of the intima. If small this 
leads to a local bulging and the gradual production of a sac; if large it may 
form a dissecting aneurism, splitting the coats; or the transverse tear may 
heal completely, leaving a large scar. In a case of Daland’s there was just 
above the aortic valves an old transverse tear of the intima, extending almost 
the entire circumference of the vessel. Sclerosis of the media and adventitia 


had taken place and the process was evidently of some standing. An inch 
or more above it was a fresh transverse tear (or rather cut, as the edges were 
as sharp as if cut with a razor) which had produced a dissecting aneurism. 
This process is by no means uncommon, and occurs’ chiefly in the aortic arch, 
very often in vessels with smooth intima. 

(c) Embolic Aneurism .—When an embolus has lodged in a vessel and 
permanently plugged it, aneurismal dilatation may follow on the proximal side. 
The embolus itself, if a calcified fragment from a valve, may lacerate the wall, 
or if infecte^ may produce inflammation and softening. 

(d) Mycotic Aneurism .—The importance of this form has been specially 
considered by Eppinger in his exhaustive monograph. The occurrence of 
multiple aneurisms in malignant endocarditis has been observed by several 
writers. Probably the first case in which the mycotic nature was recognized 
was one which occurred at the Montreal General Hospital and is reported m 
full in my lectures on malignant endocarditis. In addition to the ulceration 
of the valves there were four aneurisms of the arch, of which one was large and 
saccular, and three were not bigger than cherries. An extensive growth of 
micrococci was present. > 
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,, . - very commonly affecting the mesenteric 

, ^ horee is due to the development of the Slronyylus arniitus. 
[BU described a “ traction ” aneurism of the concavity of the arch 
&<?£ insertion of the remnant of the ductus flotnlii (Virchow’s 
1 § 2 ). 

lastly, there are cases in which without any definite .cause there is 
I tpigney t ft. the occurrence of aneurisms in'Various parts of the body. A 
rfciMjkabl* instance of it in our profession was afforded by the brilliant 
rhomas King Chambers, who first lind an aneurism in the left popliteal artery, 
deven years subsequently an aneurism in the right leg which was cured by 
pressure, and finally aneurisms of the carotid arteries. 

Iitfitlence of Aneurism .—The disease is more coiumou iu Ureal Britain 
rad in Amer ica than on the continent of Europe. The greater frequency in 
he British army than in those of continental countries is associated with the 
[Water incidence of syphilis. The negroes are more affected than the whites 
-n the United "States. 


Aneurism op the Thoracic Aorta. 

The causes which favor arterio-sclcrosis prevail in aortic aneurism, par¬ 
ticularly syphilis and overwork. The greatest danger probably is jn strong 
mmecular men with commencing degenerative processes in the arteries, the 
result of aortitis, who during a sudden muscular evert ion are liable to lacerate 
the coats, the intima not yet being strengthened by eompinsalory thickening 
over a spot of mesarteritis. Aneurisms of.the thoracic aorta arc of two main 
types-f-the diffuse dilatation and the^saccular. 'I'lie former is most, eominoq 
in the arch, but the entire tube may he involved. The saeeular variety is the • 
most frequent clinically; the diffuse form is often overlooked. The saccular 
aneurism may be small and situated just. iiIkivc the aortic ring Others form 
large tumors which project externally and occupy a large portion of the upper 
thorax. Small sacs from the descending [sortion of the arch may compress the 
trachea or the bronchi. In the thoiueic portion the sue may erode the vertebra: 
or grow into the pleural cavity and compress the lung. It may grow through 
the ribs and appear in the back. 

The chief influence of an aneurism is manifested in wind are known as 
pressure effects. In the absence of these an aneurism may attain a large size 
without producing symptoms or seriously interfering with the circulation. 
Indeed, a useful clinical subdivision or given by Brainwcll is into three groups 
—aneurisms which are entirely latent and give no physical ‘■igns; aneurisms 
which present signs of intrnthoracic pressure, although it is difficult or impos¬ 
sible to determine the nature of the lesion producing tin- pressure; and, lastly, 
aneurisms which produce distinct tumors with well-marked pressure symp¬ 
toms and external signs. Broad bent makes another useful division into 
aneifl j-jayf ] nf ajjnptnms and aneurism of physical signs. It is jierhaps best 
to consider aneurisms of the aorta according to the situation of the tumor. 

(a) Aneurisms of the Ascending Portion of the Am u. Just above 
the sinuses of Yalsalva they are often small, latent, and dup to syphilis. 
Bupture usually takes place into the pericardium, causing instant death. 
Along the convex border of the ascending part, aneurism frequently arises, 
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and may grow to a large size, either passing loot: 
forward, pointing at the second or third interspace, i 
num, and producing large external tumors. In this sit 
indeed, to compress the superior vena cava, causing 
sels of the head and arm, sometimes compressing only the sub 
causing enlargement and oedema of the right arm. Perforation* mayi 
into the superior vena cava, of which accident Pepper and Griffith ha^'TOl 
lected 29 cases. In rare instances, when the aneurism springs from thn-oon 
cave side of the vessels, the tumor may appear to the left of the sternum 
Large aneurisms in this situation may cause much dislocation of the-heart 
pushing it down and to the left, and sometimes compressing the inferior vena 
cava, and causing swelling of the feet and ascites. The right recurrent laryn¬ 
geal nerve is often compressed. The innominate artery is rarely involved. 
Death commonly follows from rupture into the pericardium, the pleura, or 
into the superior cava; less commonly from rupture externally, sometimes 
from syncope. 

(6) Aneurisms of the Transverse Aroh. —The direction of their 
growth is most commonly backward, but they may grow forward, erode the 
sternum, and produce large tumors. The tumor presents in the middle line 
and to the right of the sternum much more often than to the left, which 
occurred in only 4 of 35 aneurisms in this situation (0. A. Browne). Even 
when small and producing no external tumor they may cause marked pressure 
signs in their growth backward toward the spine, involving the trachea arid 
the oesophagus, and giving rise to cough, which is often of a paroxysmal char¬ 
acter, and dysphagia. The left recurrent laryngeal is often involved in its 
course round the arch. A small aneurism from the lower or posterior wall 
of the arch may compress a bronchus, inducing bronehorrhcea, gradual bron- 
chicctasy, and suppuration in the lung—a process which by no means infre¬ 
quently causes death in aneurism, and a condition which at the Montreal Gen¬ 
eral Hospital we were in the habit of terming aneurismal phthisis. Occa¬ 
sionally enormous aneurisms arise in this sit uation, and grow into both pleur®, 
extending between the manubrium and the vetebne; they may persist for years. 
The sac may be evident at the sternal notch. The innominate artery, less com¬ 
monly the left carotid and subclavian, may be involved in the sac, and the 
radial or carotid pulse may be absent or retarded. Pressure on the sym¬ 
pathetic may at first cause dilatation and subsequently contraction of the 
pupil. Sometimes the thoracic duct is compressed. 

The ascending and transverse portions of the arch are not infrequently 
involved together, usually without the branches; the tumor grows upward, 
or upward and to the right. 

(c) Aneurisms of the Descending Portion of tiie Arch. —It is not 
infrequently the traction aneurism of Thoma. The sac projects to the left 
and backward, and often erodes the vertebrae from the third to the sixth 
dorsal, causing great pain and sometimes compression of the spinal -cord. 
Dysphagia is common. Pressure on the bronchi may induce branchiae tasy. 
with retention of secretions, and fever. A tumor may appear externally in 
the region of the scapula, and here attain an enormous size. Death not infre¬ 
quently occurs from rupture into the pleura, or the sac may grow into the 
lung and cause haemoptysis. 
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Thoracic Aorta.— —The larger nuin- 
, < ~P“ ra P n > 880 b'ing «pon or to the left of thelxxlies 
sal vertebra, which are often eroded. They me frequently 
o ten overlooked; pulmonary and pleural -vmptmns are 
-m the bock is severe; dysphagia is not inficquont. The 
an enormous size and form a subcutaneous tumor in the 

, , lions. Inspection .—A good light, is essential: eases are often 

otei,owing to a hasty inspection. The face is often ... the eon- 

^ IfiJ^ted, and veins of the chest and of one arm engoiged. One 
be enlarged. In many instances imqxvlion is negalne. On either 

£°i'j’S tenl ™ there may 1x3 abnonnnl pnluation. due to dislocation of the 
JspEt,Jo deformity of the thorax, or to retraction of the lung. The aneurismal 
pulsation is usually above the level of the third rib and most ( ,„„tnonh to the 
ag&i of the sternum, either in the first or second interspace. It nun Iw only a 
diffuse heaving impulse without any external tumor. Often the impulse is 
noticed Only when the chest is looked at obliquely in a favorable light. When 
tiie innominate is involved the throbbing may pass into the mrk or he appar¬ 
ent at the sternal notch. Posteriorly, when pulsation occurs, it 'i- most nun- 
' iOnly found to the left of the spine. An external tumor is present m many 
owes, projecting either through the upper part of the sternum or to the 
right, sometimes involving the sternum and costal cartilages „ n hotli sides, 
forming a swelling the size of a cocoa-nut or even larger. The skin'is thin! 

often blood-stained, or it may have ruptured, exposing the hinnn.. the sac! 

The apex beat may be much dislocated, particularly when the sac is large. 
It is more commonly a dislocation from pressure than from enlargement of 
the heart itself. ' 


plipaiion .—'The area and degree of pulsation arc lies) determined b\ pal¬ 
pation. When the aneurism is deep-sealed and not apparent externally, the 
bimanual method should be used, onuJiami.upon the spurn and tho other on 
thp gtemum. There may be only a diffuse impulse. When the sac Inis per¬ 
forated the chest wall the impulse is, as a rule, forcible, slow, luatviug. and 
expansile, and has the same qualities as a forcible apex beat. The re-isfance 
may be very great if there are thick lnmiiue beneath the skin: more rarely 
the sac is soft and fluctuating. The baud upon the sac, or on the region in 
which it is in contact with the chest wall, iimy-ledLa .diastolic shock, often 
of great intensity, which forms one of (lie valuable physical sign- of aneurism. 
A systolic thr ill is sometimes present, not so often in saccular aneurisms os 
in the dilatation of the arch. The pulsation may sometime- he felt in the 
suprasternal notch. 

Eaemion. —The_smaU nml deep-seated aneurisms arc m tin* rutped nega- 
USfi- In the larger tumo rs, as soon as the sac reaches the clie-t wall, there is 
produced an area of abnormal duIncus, the position of winch depends iijsin 
the part of EEe aorta affected. Aneurisms of the n-ccrplmg imh gre y 
andio.thftright, producing dulness on one side of the manubrium; those jj^m 
the transverse arch produce dulness in the middle line, extending toward the 
kffc-oiLthe sternum, while aneurisms of the descending portion most cora- 
monly,produce dulness in the left interseapular and scapular regions. The 
percussion note is flat and gives a feeling of increased .resistance. 
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AjwuUatien. —Adventitious sounds are not always tod 
a large sac there may be no murmur. Much depends upo&' t 
laminae of fibrin. An important sign, particularly if heard ov 
is a pnging accentuated second .gpund, a phcnomaaon 
aneur iama. of the ao rtic., arch. A systolic murmur m ay he ; 

a doub le murmur, in which case fhe~'( tiaafoHc~&uti ~ ~ _ _ 

mated aortic insufficiency. The systolic murmur alone is of little rnomepi in 
the diagnosis of ah aneurismal sac. A continuous humming-top mUrmUr with 
systolic intensification is heard when the aneurism communicates with' the 
vena cava or the pulmonary artery. With the single stethoscope the shock of 
the impulse with the first sound is sometimes very marked. 

Among other physical signs of importance are retazdatianjlLihaMpalse 
in tiiQ optfij-jnj beyond the aneurism, or in those involved in the sac. There 
may, for instance, be a marked diffa«miia.hahg«m +hn righ* anA laft TyJial 
both-ia volume and time. A physical sign of large thoracic aneurism, which 
I have not seen referred to, is obliteration of . the pulse in.ti^ahdniWaljWtfta 
and its branches. ' My attention was called to this in a patient who was 
stated to have aortic insufficiency. There was a well-marked diastolic murmur, 
but in the femorals and in the aorta I was surprised to find no trace of pul¬ 
sation, and not the slightest throbbing in the abdominal, aorta or in the per¬ 
ipheral arteries of the leg. The circulation was, however, unimpaired ip them 
and there was no dilatation of the veins. Attracted by this, I then made a 
careful examination of the patient’s back, when the circumstance was dis¬ 
covered, which neither the patient himself nor any of his physicians had 
noticed, that he had a very largo area of pulsation in the left scapular region. 
The sac probably was large enough to act as a reservoir annihilating the ven¬ 
tricular systole, and converting the intermittent into a continuous stream.) 

Tjje„f radical lugging, a valuable sign in deep-seated aneurisms, was de¬ 
scribed by Surgeon-Major Oliver, and was specially studied by my colleagues 
Ross and MacDonnell at the Montreal General Hospital. Oliver gives the 

f ollowing directionsPlace the patient in the erect position, and direct him 
o close his mouth and elevate his chin to almost the full extent; then grasp 
the cricoid cartilage between the finger and thumb, and use steady and gentle 
Jipward pressure on it, when, if dilatation or aneurism exists, the pulsation 
jof the aorta will be distinctly felt transmitted through the trachea to the 
|hand.’^> This is a sign of great value in the diagnosis of deep-seated aneu¬ 
risms, though it may occasionally be fe lt in tum ors and in the extesnie 
dynamic, .dilatation of aortic insufficiency. It may be visible in the thyroid 
cartilage. Th e tr achea-may he. pushed to one side. 

Occasionally a systolic murmur may be heard in the trachaa,--as pointed 
out by David Drummond, or even at the patient’s mouth, when opened. This 
is either the sound conveyed from the sac, or is produced by the air as it is 
driven out of the wind-pipe during the systole. Feeble respiration in one 
l ung ia -a common effect of pressure. 

Symptoms. —There may beno symptoms. A man may present a tumor 
which has eroded the cheBt wall without pain or any discomfort. Every phys¬ 
ical sign may be present without a single symptom. 

An important but variable feature in thoracic aneurismfia^gm, which i- 
particularly marked in deep-seated tumors. It is usually paroxysm al, s harp - 
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® very e e ye re wb a U lie tumor is eroding the vertebra, or 
BWWtwelt. In tlie latter ease, after perforation the pnfn may 
Wcpiiuuoi). particularly in aneurisms at the 
,^c Frequently the pain radiates down the left arm or up the 
amee along the upper intercostal nerves.-! Superficial temlerness 
' m .*“ 8 “ m 0Ter heart or over the left sternoi|iastoid muscle. 
I S H ie r from the direct pressure on the wind-pipe, or is associated 
^ 18 " ^ le ex poctoration in these instances is abundant, thin, and 
:||tatyj sttbssaufiBtly.it beeomes thjsk ami turfed. Paroxysmal cough of a 
JpeCTUiar brazen, ringing character is a characteristic symptom in some eases, 
3»rtmulany when there is pressure on the recurrent larvngeal nerves, or the 
«ragh may have a peculiar wheezy,.quality—the “ goose' cough." 
j*which is common in eases of aneurism of the transverse por¬ 
tion, is not necessarily associated with pressure on the recurrent larvngeal 
nerves, but may be due directly to compression of the trachea or tlie left 
Junnchus. It may occur witli niarluaLelridor. Jsiss of voice am? hoammesa 
toe consequences of pressure on the recurrent laryngeal. usually the left, 
inducing either a spasm in the muscles of the left vocal void or paralysis. 

Eftialysifl of an abductor on one side may lie present without any symp¬ 
toms. It is more particularly, ns Scmon stales, when the paralytic contrm- 
. tttres.supervene that the attention is called to larvngeal svmptoms. 
f UsmsmlMmc m thoracic aneurism may come from Cut the soft, granuln- 
tl2&?^i n the tracliea at the point of compression, in which ease the sputa are 
blood-tinged, hut large quantities of blood are not lost; (di) from rupture 
of tlie sac into the trachea or a bronchus; ( t j from perforation into the lung 
or erosion of the lung tissue. The bleeding may he profuse, rapidly proviqg 
fatal, and is a common enuse of death. It ma.v persist for weeks or months, 
in which ease it is simply Jiauuorrhugic weeping through the sac, which is 
exposed in the trachea. In some instances, even after a very profuse liiemor- 
rhage, the patient recovers and may live for years. A man with well-marked 
thoracic aneurism, whom I showed to my class at the I'Diversity of Pcimsvl- 
vania and who had had several brisk luemorrhages, died four years after, 
having in the meantime enjoyed average hcalili. Death from lurmorrhage is 
relatively more common in aneurism of the third portion of the arch and of 
the descending aorta. 

? Difficulty,.of swallowing is a comparatively rare symptom, and may he 
due either to spawn or to direct compression. The sound should never 1 m; 
passed in these eases, as the (esophagus may lie almost eroded and jx-rforalion 
of the sac lias taken place. 

/» Heart-Symptoms .—Pain has been referred to; it is often anginal in char¬ 
acter, and is most common when the root of the aorta is involved. The heart 
is hypertrophied in less than one-hull the cases. The aortic valves are some- 
timea-ineompetent, cither from disease of the segments or from stretching of 
the aortic ring. 

Among other signs and symptoms, venous compression, which lias already 
been mentioned, may involve one subclavian or the superior vena cava. A 
curious phenomenon in intrathoracic aneurism is i,he c.lnlibiuu of the fingers 
and incurving of the nails of one hand, of which two examples have been 
ender my care, both without any special di-teulion or signs of venous 
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engorgement. Tumors of the arch may invito-?j3S||SUH 
dncing compression, or in some instances adhesion 
and insufficiency of the valve; or the sac may ropt&»^pWBH| 
accident which happened in two of my cases, producing 

l’upil Symptoms. —These may be due to, firsts 
thetic, which may cause dilatation of one pupil when the 
contraction when the nerve is pnrnlyrrtl/^Jilnstiifflij 
aud-car, increftgfiii,ie»peratoT**«ad.awa^wg,opfts^je,, 1 ji^eni 9s 

Ainley Walker and Wall have shown, the anisecm-ia is most fiequen^?'fi||l;fo 
vaacnlar.>conditionfr—with-laar-hload^preasiue ^ qnp tjfe rmidLjiiakat 

si de is dila ted, with high p Ta ° mil *v-v?TitTPfltvdi| and m M cases of aneurism 
they found a relation between the state of the pupil and the arteries on the 
same side. Thirdly, in a few cases the anisocoria is a parasyphilitic manifesta¬ 
tion associated with the Argyll-Robertson phenomenon and absent knee-jerks 
—the Babinski syndrome. 

An X-ray examination should be made in all doubtful cases. The fluoro- 
scope gives an accurate picture of the situation, the size, and the relation to 
the heart. Even a small sac may be seen. In several cases I have known the 
diagnosis to test upon it alone in cases in which scarcely a physical sign was 
present. Sailer and Pfahler have shown that a condition of tortuosity of the 
aorta, due to arterio-sclerosis, may exist, suggesting very strongly the pres¬ 
ence of aneurism, particularly on examination with the fluoroscope. 

The clinical picture of aneurism of the aorta is extremely varied. Many 
cases present characteristic symptoms and no physical signs, while others have 
well-marked physical signs and no symptoms. As Broadbent remarks, the 
aneurism of physical signs springs from the ascending portion of the aorta; 
the aneurism of symptoms grows from the transverse arch. 

Diagnosis.—Aneurism of the aorta may be confounded with: (a) The vio¬ 
lent throbbing impulse of the arch in aortic insufficiency. I have already 
referred to a case of tliis kind in which the diagnosis of aneurism was made 
by several good observers. 

(6) Simple Dynamic Pulsation. —This is common in the abdominal aorta, 
but is rare in the arch. A case which came under the care of William Mur¬ 
ray and Bramwell presented, without any pain or pressure symptoms, pulsa¬ 
tion and dulness over the aorta. The condition gradually disappeared and 
was thought to be neurotic. 


(e) Dislocation of the heart in curvature of the spine may cause great 
displacement of the aorta, so that it has been known to pulsate forcibly to 
the right of the sternum. 

(d) Solid Tumors. —When the tumor projects externally and pulsates the 
difficulty may be considerable. 'In tumor the heaving, expansile pulsation is 
absent, and there isjnot that sense of force and power which is so striking 
in the throbbing of a perforating aneurism. There is not to be felt as in 
^aortic aneurism the shock of the heart-sounds, particularly the diastolic shock. 

5 Auscultatory sounds are lees .definite, as large aneurisms may occur without 
murmurs; and, on the other hand, murmurs may be heard over tumors. The 
greatest difficulty is in the deep-seated thoracic tumors, and here the diagnosis 
may be impossible. I have already referred to the case which was regarded 
by Skoda as tumor and by Oppolzer as aneurism. The physical signs may be 
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second sound is of great importance and is 
ttSmpr. Tracheal tugging is hero a valuable sign, 
•re lew oommon in tumor, whereas pain is more frequent. 
ioe of the patient in aneurism is much belter than in 
may be cachexia and enlargement of the glands in the 
neck. Healthy, strong males who have worked .hard and have 
' tile most common subjects of aneurism. Occasionally cancer 
may simulate aneurism, producing pressure on the left 

a fifty Pleurisy. —In cases of empyema necessitatis, if the pro- 
> tumor is in the neighborhood of the heart and pulsates, the condition 
be mistaken for aneurism. The absence of the heming. linn dis- 
Hfttian and of the diastolic shock would, together with the history and the 
ffetence of pleural effusion, determine the nature of the case. I f necessary, 
puncture may be made with a fine hypodermic needle. In a majority of the 
ewes of pulsating pleurisy the throbbing is dilfu.se and wide-spread, moving 
tire whole side. 



Prognosis.—The outlook in’thoraeic aneurism is always grave Ufe may 
tie p rolonge d for some years, but the patients are in constant jeopardy. Kpon- 
tSneous cure is not very infrequent in the small sacculated tumors of (ho 
IScending and thoracic portions. The cavity becomes tilled with lamina 1 of 
Brm fibrin, which become more and more dense and hard, the sac shrinks 
considerably, and finally lime sails are deposited in the old libnit. The lamina' 
of fibrin may be on a level witli the lumen of the vessel, causing complete 
obliteration of the sac. The eases which rupture externally, as a nile run a 
rapid course, although to this there are exceptions; the sue may contract, 
become firm and hard, and the patient mnv live for live, or even for ten or 
twenty years. The cases which have lasted longest in my experience have 
been those in which a saccular aneurism lias projected from the ascending 
arch. One patient in Montreal had been known to have aneurism for eleven 
years. The aneurism may lie enormous, occupying a large area of the chest, 
and yet life be prolonged for many years, as in the ease mentioned iis under 
the care of Skoda and Oppolzer. One of the most remarkable instances is (lie 
ease of dissecting aneurism reported by (iraliain. The patient was invalided 
after the Crimean War with aneurism of the aorta, and for years was under 
the observation of ,T. II. Richardson, of Toronto, under whose care lie died in 
1885. The autopsy showed a healed aneurism of the arch, with a dis-eetmg 
aneurism extending the whole length of the aorta, which formed a double lube. 

Treatment.—In a largo proportion of the eases this can only be palliative. 
Still in everv instance measures should be taken which are known to promote 
clotting and consolidation within the sac. In any large si im of cured 
aneurisms a considerable majority of the patients have not been known to be 
subjects of the disease, but the obliterated sac has l>een found accidentally at 
the post mortem. 

The most satisfactory plan in early cases, when it can lie carried out thor¬ 
oughly, is the modified Valsalva method advised by the late Mr. Tufnell, of 
Dublin, the essentials of which are rest and a restricted diet. The rest 
should, as far as possible, be absolute. The reduction of the daily number of 
heart-beats, when a patient is recumbent and without exertion, amounts to 
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many thousands, and is one of the principal advantage# 
quiet should also be enjoined. The diet advised by *C#t 
—for breakfast, 2 ounces of bread and butter and 2 -fttBSS 
dinner, 3 ounces of mutton and 3 of potatoes or brefld and ^ ^ 
supper, 2 ounces of bread and butter and 2 ounces ^ 
diminishes the blood-volume and is thought also to render 
fibrinous. “ Tfltal per die™ in mumas of sqVirt food Mid fi atelfeS 
n, pd n » mgr e.” This treatment should be pursued for several mo&t! 
except in persons of a good deal of mental stamina, it ia impossible h/ 
it out for more than a few weeks at a time. It is a form of treatment adapted 
only to the saccular form of aneurism, and in cases of large sacs oomrnuni- 
cating with the aorta by a comparatively small orifice the chances of consoli¬ 
dation are fairly good. Unquestionably rest and the restriction of the liquids 
are the important parts of the treatment, and a greater variety and quantity 
of food may be allowed with advantage. If this plan can not be thoroughly 
carried out, the patient should at any rate be advised to live a very quiet life, 
moving about with deliberation and avoiding all sudden mental or bodily 
excitement. The bowels should be kept regular, and constipation and strain¬ 
ing should be carefully avoided. Of medicines, iodide of potassium, as advised 
by Balfour, is of great value. It may lie given in doses of from 10 to 15 or 
20 grains three times a day. Larger doses are not necessary. The mode of 
action is not well understood. It may act by increasing the secretions and so 
inspissating the blood, by lowering the blood-pressure, or, as Balfour thinks, 
by causing thickening and contraction of the sac. The most striking effect 
of the iodide in my experience has been the relief of the pain. The evi¬ 
dence iR conelusi\e that the syphilitic cases are moTe benefited by it than the 
non-syphilitic. All these measures have little value unless the sac is of a 
suitable form and size. The large tumors with wide mouths communicating 
with the ascending portion of the aorta may be treated on the most approved 
plans for months without the slightest influence other than reduction in the 
intensify of the throbbing. A patient with a tumor projecting into the right 
pleura remained on the most rigid Tufncll treatment for more than one hun¬ 
dred days, during which time he also took iodide of potassium faithfully. The 
pulsations were greatly reduced and the area of dulness diminished, and we 
congratulated ourselves that the sac was probably consolidating. Sudden 
death followed rupture into the pleura, and the sac contained only fluid blood, 
not a shred of fibrin. In cases in which the tumor is large, or in which there 
seems to be very.little prospect of consolidation, it is perhaps better to advii-e 
a man to go on quietly with his occupation, avoiding excitement and worry. 
Our profession has offered many examples of good work, thoroughly and con¬ 
scientiously carried out, by men with aneurism of the aorta, who wisely, 1 
think, preferred, as did the late Hilton Fagge, to die in harness. 

Surgical Measures. —In a few cases consolidation may be promoted in 
the sac by the'introduction of a foreign body, such as wire, horse-hair, or 
by the combination of wiring and electrolysis. Moore, in 1861, first wired 
a sac, putting in 78 feet of fine wire. Heath occurred on the fifth day. 
Corradi proposed the combined method of wiring with electrolysis, which 
was first used by Burresi in 1879. His patient lived for three and a half 
months. Horse-hair, watch-spring wire, catgut, and Florence silk .have been 
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RiAtistical results of both methods up to Octolmr, 
hod (wiring) 14 cases were treated, s of thoracic 
6 aneurisms of the abdominal aorta. ;i of which were 
MMee treated by wiring and electrolysis (Moore-t'omuli 

v ia 0raa ° 611,3 6 aMomilmI - The thoracic con* of Uoson- 
ri'Mtd Kerr, and the abdominal cases of Nohit; ami l-’inney 
fcsnceessful. In 8 of tho S3 coses there were amelioration of 
1 probable prolongation of life. The most fuvoinhle „hs are 
l the aneurism is sacculated, hut this is a point not c.mIv deter- 
-4often from a sac particularly favorable for wiring ibciv nun Im* 
projections of great thinness. The sudden tilling |,\ elm of an 
‘ °f the cceliac axis or of flic superior mcMUilcric artery may rcMilt 
,. . . tty from infarct of the intestine. 

Oth eh Conditions requiring Trkatmknt.— Pressure on vein* causing cn- 
gfOrgement, particularly of the heud and arms, is sometimes promptly relieved 
by free venesection, and at any time during the course of a thoracic aneurism, 
if attacks of dyspnoea with lividitv supervene, bleeding may he resulted to unh 
great benefit. It has the advantage also of promptly chirking the pain, for 
which symptom, as already mentioned, the iodide of potassium often gives 
Relief. In the final stages morphia is, as a rule, mvessnn. Hv-pmrn. if 
associated with cyanosis, is best relieved bv bleeding. Chloroform mhnlnlioiis 
|»ey be necessary. The question sometimes comes up with refereme to trache¬ 
otomy in these cases of urgent, dyspneen. If it can he shown hv l.imien-copie 
examination that it is due to bilateral abductor paralysis the trachea may 
be opened, but this is extremely rare, and in nearly every instatin' the urgent 
dyspnoea is caused by pressure about the bifurcation, When the -ne appears 
externally and grows large, an ice-cap may he applied upon it. or a U-lla- 
donna plaster to allay the pain. In some instances an elastic support nniv he 
used with advantage, and 1 saw a physician with an minus external aneu¬ 
rism in the right mammary region who for many had obtained great 

relief by the elastic support, passing over the shoulder and under the arm of 
the opposite side. 

Digitalis, ergot, aconite, and veratrum viride are rarely, if ever, of service 
in thoracic aneurism. 


x Ankuhism of tiik Aiidominai, Aorta. 

The sac is most common jn.-t below the diaphragm m the neighborhood 
of the cceliac axis. This variety is rare in comparison with thoracic aneurism. 
Of the 468 cases of aortic aneurism at St. Bartholomew's Hospital. -j:t involved 
the abdominal aorta. Seventeen cases occurred in mv ward- m the Johns 
llopkins Hospital in sixteen years. The tumor may lie fusiform or sacculated, 
and it is sometimes multiple. Projecting hack ward, it erode- tin- vertebra- 
and may cause numbness and tingling in the legs and finalIv paraplegia, or 
it may pass into the thorax and bur-1 into the pleura. .More commonly the 
sac is on the anterior wall and projects forward as a definite tumor, which 
may be either in the middle line or a little to the left. The tumor may project 
in the epigastric region (which is most common), in the left hypoehondrie.m, 
in the left flank, or in the lumbar region. When high up beneath the pillar 
of the diaphragm it may attain considerable size without being very apparent 
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>n palpation. When it ruptures into the retro-peiit 
ie formed gradually a tumor in the flank, which 
nilsation. It may he mistaken for a rapidly growing i 
:itis, and an operation may be performed.- . qvg 

The symptoms are chiefly pain, very often of a nenralgicj 
•ound to the,sides or localized in the back, and more persistants 
;han in any other variety of aneurism. Gastric symptoms, partieulMl^^ttmit- 
ing, may be early and deceptive features. Retardation of the pnlaa^in the 
femoral is a very common symptom. ' 

Diagnosis and Physical Signs.—Inspection may show marked pulsation in 
the epigastric region, sometimes a definite tumor. A thrill is not nuoommon. 
The pulsation is forcible, expansile, and sometimes double when the Bac is 
large and m contact witli the pericardium. O n palpatio n a definite tumor 
can bo felt. If large, there is some degree of dulness on percussion which 
usually merges with that of the left lobe of the liver. On auscultation, a 
systolic murmur is, as a rule, audible, and is sometimes best heard at the 
hack. A diastolic murmur is occasionally present, usually very soft in quality. 
One of the commonest of clinical errors is to mistake a throbbing aorta for 
an aneurism. It is to be remembered that no pulsation, however forcible, or 
the presence of a thrill or a systolic murmur justifies the diagnosis of abdomi¬ 
nal aneurism unless there is a definite tumor which can be grasped and which 
ha* an expansile, pulsation. Attention to this rule will save many errors. The 
throbbing aorta—the “preternatural pulsation in the epigastrium,” as Allan 
Burns calls it—is met with in all neurasthenic conditions, particularly in 
women. In anaemia, particularly in some instances of traumatic anmmia, 
Hie throbbing may lie very great. In the case of a large, stout man with severe 
hemorrhages from a duodenal ulcer the throbbing of the abdominal aorta not 
only shook violently the whole abdomen, but communicated a pulsation to 
the bed. the shock of which was distinctly perceptible to any one sitting upon 
it. Very frequently a tumor of the pylorus, of the pancreas, or of the left 
lobe of the In it is lifted with each impulse of the aorta and may be con¬ 
founded with aneurism. Tlic absence of the forcible expansile impulse and 
the examination in the knee-elbow position, in which the tumor, as a rule, 
falls forward, and the pulsation is not then communicated, suffice for differ¬ 
entiation. The tumor of abdominal aneurism, though usually fixed, may he 
very freely movable. 

The outlook in abdominal aneurism is bad. A few cases heal spontane¬ 
ously. Death may result from (a) complete obliteration of the lumen by 
clots; (6) compression paraplegia; (c) rupture (which is almost the rule) 
either into the pleura, retroperitoneal tissues, peritonaeum, or the intestines, 
very eommonlv the duodenum; (d) embolism of the superior mesenteric 
artery, producing infarction of the intestines. 

TheJii£fltafi»f is such as already advised in thoracic aneurism. When the 
aneurism is low down pressure has been successfully applied in a case by Mm- 
ray, of Newcastle. It must be kept up for many hours under chloroform. 
The plan is not without risk, as patients have died from bruising and injure 
of the sac. Nine cases in my series were treated surgically. In two the 
wiring and electrolysis were followed by great improvement; one man lived 
for three years. 
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Branches op the Aiidomixal Aouta. 

i* itodf not infrequently involved in aneurism of the 
abdominal, aorta. Of its hrnm-hcs. the aplenic artery is 
•it of aneurism. This rarely causes a tumor large enough 
aes, however, the tumor is of large MZ ,-. 1 June reported 

f ®S®d thirty, who hud an llliu-ss of several month-' diira- 
^epigastric pain and vomiting, wlm-h led In.- physicians in New 
gw diagnose gastric ulcer. There mi- a deep—euted tumor in the left 
ehotldnac region, the dulncss of which merged with that of the ,-pleeil. 
was no pulsation, but it was thought on one occasion that a In ml was 
aeard. The chief symptoms while under oh-enation were vomiting. -even: 
epigastric pain, occasional luemutcmc-us, and timillv -meie ha-morriiuge front 
the bowels. An aneurism of the splenic artery the -i/e of a cocoa nut was 
situated between the stomach above and the !rnu-\ei-e colon below, and 
extended to the right as far ns the level ol the navi. The -ar < onluim-cl 
densely laminated fibrin. It had perforated the mlon. I have twice -«*<>u 
small aneurisms on the splenic artery. Of .!ti m-laiic-cs ol nncim-m on tlm 
branches of the abdominal aorta colleeled hv Leherl. lit were of the ,-plemc 
artery. 

- Of aneurism of the hepatic artery Holland ha- collected in <a-e- ( I'.ioh), 
of which 24 were extra-hepatic. In Holland'- m-r there wete tInsacs all 
intra-hepatic. Hupturo took place in :i'.' c.i-es in 111 into the peiilone.il un¬ 
ity, in 13 into the bile passage-. The -a< i- inn-lv huge. Imi in the ia-e of 

Wollmann’s it was ns large as a child's head No ra-e has lic-m diagnc.I 

Cholfilithiagis and duodenal ulcer me ... for which n i- most likely 

to be mista ken. In Hoss and Osier's case the liver vva- eiilaigod, with symp¬ 
toms of pyaemia. 

Aneurism of the superior mesenteric artery i- not verv unmminoii Tin- 
diagnosis is scarcely possible from aneiiri-in of the arch I’lugging of tin- 
branches or of the main stem may cause tin- sniiplmiis of inlaivlioti of tIn- 
bowels which have already been mn-iderc-d 

Hcnal A rtery.-— Henry Morns ha- collectecl I instance- of ain-uri-in, 1'J 
of which arose fmm injury. Many ol lla-m were fal-c- I’ul-.itnni and a hrml 
are not always present. Four c-a-c-s were opc-iated upon: iluce n-covcrc-d In 
a case of Keen’s the tumor and the kidney wen- n-moved togi-tln-r 


AiiTi-iuio-VKNors Am. t nisvi 

In this form, known to Galen, hut fir-t nmiinn-lv dc-ciihed hv tin- great 
William Hunter, there is abnormal coimminic-ation between an arteiv and a 
vein. When a tumor lies la-tween the two it i- known a- iamw mnim-.ni ; 
when there is a direct communication without tumm tin- m-iii i- chn-llv di— 
tended and the condition is known a- nnnirmnal mm 

While it may occur in the acnla. it i~ nine li more c ominon in tin- peripheral 
arteries as a result of stab or gun-hot wound-. 

An aneurism of the ascending portion of the an h muv open directly into 
the vena cava. Twenty-nine case- of this lesion have been analv/ed hv Pepper 
and Griffith. Cyanosis, oedema, and great ili-ti-nlimi of the veins of the upi>er 
06 
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tart of the body are the most frequent symTMi%||||jflHj 
fith Suddenness. Of the physical signs a 
sontinuous murmur with systolic intensification u 
rhuraam (Mcdico-Chirurgical Transactions, 

iccount of this munnur and of this characteristic tvpe&i$WMMBfllBB|ft 

only one condition with which it could be confounded, 

cyanosis of the upper part of the body which follows 

the thorax. Perforation between the aorta and pulmonary artery WtjSSp$Krj 

much the same symptoms. In a few cases an aneurism of the abd&njlj^fqrta 

perforates the inferior vena cava—oedema and cyanosis of the' lege, ifl lower 

half of the body, and the distinctive thrill and munnur are present. 

In the arterio-venous aneurisms which follow stab and bullet wounds of 


the subclavian, axillary, carotid, femoral and popliteal arteries, the clinical 
features arc most characteristic. First, the veins enlarge as the arterial blood 
flows under higher pressure into them. The affected limb may be greatly 
swollen and in a young person may lengthen, and the growth of hair is in¬ 
creased. Secondly, a strong thrill is felt, of maximum intensity at the site of 
the aneurism, but sometimes to be felt at the most distant parts of a limb. 
Thirdly, the characteristic continuous murmur with systolic intensification is 
heard. In the external arteries the condition may persist for years before dis¬ 
ability is caused by enlargement of the veins and swelling of the limb. 


Polyarteritis Acuta Nodosa {Periarteritis Nodosa). 

A series of cases has been described in which small aneurisms occur on 
the arteries of the muscles and viscera. The first case was reported by Kuss- 
maul and Maier, and about 19 cases in all have been described (Dickson). 
A case, agreeing clinically with the others, has occurred in my wards. No 
autopsy was permitted, but the nodules were felt in the abdominal wall before 
death. The case is reported by Sabin (J. H. H. Bulletin, 1901). There are 
marked thickening of the intima and infiltration of the other eoats, with a 
nuclear growth almost sarcomatous. There are two theories: one that the 
nodules are aneurisms due to syphilis or to congenital weakening of the 
arteries: the otlier that they are aneurisms secondary to an inflammatory 
process like the infectious granulomata. 

The cases have occurred chiefly in men between the ages of twenty-seven 
and fifty-two; the course is from eight to twelve weeks. The patients com¬ 
plain of weakness. The symptoms correspond with the situation of the lesions; 
thus, their presence in the muscles is associated with pain, weakness, and 
sometimes paralysis and atrophy. The nodules are abundant in the alimentary 
tract. The severest symptom is epigastric pain; there is loss of appetite, 
thirst, vomiting, constipation, or diarrhoea. The disease is febrile at that, but 
the temperature sinks to subnormal, while the pulse remains rapid. When 
the cerebral vessels are involved there are headache, excitement, convulsions, 
and optic neuritis, and the diagnosis of meningitis is made. The antenna 
is extreme. In our case the haemoglobin was 21 per cent, the red blood-eel 1- 
1,704,000. The leucocytes reached 116,000, of which 91 per cent were poly¬ 
morphonuclear forms. The urine is scanty, of low specific gravity, with albu¬ 
min and casts. Urea is excreted in small quantities, but'.the mind ’’s clear. 
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DISEASES OF THE NERVOUS SYSTEM. 


: 111H• forms 

cells 

system, ami 


A. GENERAL LNTROl >L< TU >N. 

In diseases of the nervous system it is of tlit* greatest importance to know 
accurately the position of the morbid process, ami here, even more than in tin- 
other departments of medicine, a thorough knowledge ol anatomy and physi¬ 
ology is essential. As it is not possible to do more than touch ofi the subject 
in this place, for further details the student is relerred to the text hook-, ol 
anatomy, physiology, and neurology. 

■ The nervous system arises from two kinds of embryonic eel 
;;the supporting elements or ndUQgiia, and the other the nen 
for n eurone s. The latter represent the cell units ol the nervou 
'are The only elements that discharge or carry impulses. 

The Neurone.— Its StHIU-TITIK.—W e think of the nenmo system a- a 
combination of an immense number of these units, all having an essentially 
similar structure. Each neurone is eompo-ed of a reecptne cell body and of 
conducting elements—namely, the protoplasmic processes or dendrites, and 
the axis-cylinder process or a.xmie. In general, il may he staled that the 

dendrites conduct impulses toward the cell ho.lv ( cell idipetal eon.Inn.. and 

the axones conduct them away from the celt (iGlj iT i U igi U . .conduction ). 1 '<•- 

pending upon whether the axones conduct impulses in a direct ion away Ir.mt 

or toward the cerebrum they are railed "lb-rent or alln-mt. 1 he m- .-v!, M .lei- 
• process, after leaving the cell, gives olt at varying interval- lateral branches 
‘called collaterals, which run at right angles to the pro.-,-. I le-e ,-ollai. m -, 
’■and finally the axis-cylinder process ttscll, split up at th-ir i. rimmiimm u. « 
many fine fibres, forming the end brushes. Tla-e. known a- urlmn/a.mns 
surround the body of one or more of the many other cell.-, m .n.mlaee u h 
their protoplasmic processes. Tim- tie; tenmnals o the amm- o 1 on ■ >• 

rone are related to the dendrites and " - '' " '' ' ''"" ' . 

(Ramon y Cajal) or by concrescence i »• " ."V Th ,. w ,. ( (lt 

are organically connected with one aim! a t is •' 1 1,1 ‘ 1 | | j,,,),.. 

of evidence is'in favor of .. and re,atm I ■', ,,7 *, p ., 

pendence. The studies of Apathy. Ib-the. am. o I,..- I"-' • • 

eral interconnection by means of neur.d -l- -'Jd;;;' y Iilin , s 

neurofibrils traverse the derail it. - ai • , , n i, r „| v frorii 

«... o f wiiici. .. 

dendrite to dendrite or to axone. in «hu.h pi"< . ^ 
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expression, for it consists of a bundle of dostffifMK 
stices' of the mesh of neurofihrils in the cell; 
normal conditions islands of granular protoplasfij^IBHMB 
tion that differs from that of the fibres themselTQ ^^mj 
oUii^l bodies. The disposition of these bodies* 
lene-blue reaction, is largely useful as an index of 

Function of the Neurone. —As already stated, the. 
rone is to conduct nervojis impulses. Their mode of action^ tsedpj^^» 
simplest form, may be represented by two cells, one of which, MaotfflgjW: 
environment, conducts impulses inward, whereas the other, awakened .by- Wo 
afferent impulse, conducts an impulse outward. This reflex'response M ar sh a ll 
Hall showed to be the fundamental principle of action of the nervous system. 
The environment acts on the afferent neurones through special sense organs, 
so that a variety of afferent impulses, olfactory, visual, auditory, gustatory, 
tactile, painful, thermic, muscular, visceral, and vascular, may be origi¬ 
nated. The efferent neurones convey impulses outward to non-nervous tis¬ 
sues. to the skeletal, visceral, and vascular muscles and to the secretory glands, 
who-e activities may thus be augmented or inhibited. The more important 
reflex centres lie in the bulbo-spinal axis. The situation of the vascular and 
respiratory centres m the bulb make it the vital centre of the body. In the 
spinal cord the location of many reflex centres, particularly those for the mus¬ 
cle tendons and for some of the viscera, is represented in the table on page 
871. The visceral mechanism is almost wholly regulated by the bulbo¬ 
spinal axis, and its reactions are usually unperceived. Only in conditions of 
disease do the visceral reflexes “rise into consciousness,” and it is at such 
limes that the referred pains and areas of tenderness (Henry Head) are pro¬ 
duced in the skin-flelds of the spinal segments corresponding to the centre 
for registration of the visceral reflex. 

Degeneration and Regeneration of the Neubone. —The nutrition of 


the neurone depends in large part upon the condition of the cell body, and 
this m turn in all probability upon the activity of the nucleus. If the cell is 
injured m any manner tlie processes degenerate, or if the processes are sepa¬ 
rated from the cell they degenerate. Though the nerve cells cease to multiply 
soon after birth, they nevertheless retain remarkable powers of growth and 
repair. Injury to the cell body may not be recovered from, but if the axone 
be severed and degeneration take place in consequence, it may under favorable 
circumstances be replaced by sprouts from the central stump, and its function 
be regained. Bothe and others believe that the peripheral section, independ¬ 
ently of the cell body, has the power of regeneration. It is probable, however, 
that both factors play a part in the regeneration— namely, the down growth 
of the axone from the central end of the divided nerve as well as the change- 


in the periphery, which are most marked in the cells of the sheath of Schwann 
Cell Systems. —The cell liodies of the neurones are collected more or Ip- 
closely together in the gray matter of the brain and spinal cord and in tie 
ganglia of the peripheral nerves. Their processes, especially the axis-cylinder 
processes, run for the most part in the white tracts of the brain and spina! 
cord and in the peripheral nerves. In this way the different parts of the 
central nervous system are brought into relation with each other and with the 
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k- Hie asfo-ct Under processes arising frou\ cells 
^S»'apt to be collected together into bundle* or 
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ft*. l^Diagrnm of motor P 1111 n^rve-Taro oTt'li' ' 1" 1!; 1 1' l'-''.* <• 1'>^ 1 o-"• 

Tht traolei of the motor cerebral nr - A i.t 1 vk.uI.I < bus.- '‘l'l" r " 

the cerebral nerves of .... 

ment paralysis fa the arm of tht o 1 * 1 :i. »IM-rn. I" 11 

psmlystoof the whole opposite sole of the *J* <>r .f > L- ->• >»"- 

^ of the opposite face, arm, and 1 a, ,„,r„l>-i- of "Pl^"" un " ' 

on the same side-crossed puralyM . .11^ ,, ^ ( . xt( . rlllll ,„s on the '»»*'• sul 

leg, and lower segment paraly-m- ’[ t ' plirahM . of all irmvl*- Ih-1«» 1«-io«. and 1» 
crossed paralysis; at 5, upper (■_ UU( ,;,.| „f | (! .]on—spinal puruphgia. al6.lt 
segment paralpis ol: musclesnip a d B l scat of les.on-a.iter.or pohomjehtis. ( 
segment paralysis ol muscies ^ 

Gehuchten, modified*) 
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tracts, and though in many cases the co rs 

which they possess are extremely complicaf^t|||ffl^^^^^^B^___ 
pletely unravelled, nevertheless some of them 

stood. Particularly by the study of the degeoaps TOa^feS^^^^ W^g 

from injury or from the toxins of certain disease® 4 yp 

for one or another of these individual tracts <a systrafc^araB ** f a » 

to trace the course of certain of them through tile 

nately for the clinician the best understood and the . simplijif 

arrangement is that which conveys motor impulses from the 

The Motor System.—Motor impulses starting in the left side 
cause contractions of muscles on the right side of the body, and 4hos#js|iOn 

the right side of the brain in musdes'ol thi 

s -)rTV~ left side of the body. Leaving out ofcousid- 

JL A *7*^ oration some few exceptions, it may be stated 

C jf 1 / L as a general rule that the motor path is erbssed, 

W ,|Sf\ and that the crossing takes place in the upper 

^w_jSr~ N i segment (Figs. 1 and 2). Every muscular 

\ ^ m — f movement, even the simplest, requires the ac- , 

\ 7 1 / tivity of many neurones. In the production 

V —/-'&y ^— / of each movement special neurones are brought ^ 

ft into play in a definite combination, and when^A 
| 1 ever these neurones act in this combination.^ 

/ that specific movement is the result. In other 

/•yi'pN words, all the movements of the body are rep- 

. *-5;-^ resented in the central nervous system by com¬ 

binations of neurones—that is, they are local- 
AjJ-rt- ized. Muscular movements are localized in 

a every part of the motor path, so that in cases 

g 1 of disease of the nervous system a study of the 

OT? motor defect often enables one to fix upon the 

ts/ ft site of the process, and it would be hard to. 

® * over-estimate the importance of a thorough - 

Fig. 8.—Diagram of motor path knowledge of such localization. A voluntary "; 
from each hemisphere, show- motor impulse starting from the brain cortex^ 

ing the crossing of the mus t p as8 through at least two neurones be-| 

path, which takes place in fore .» can ^ ^ ^ and W there-' 

the upper segment both lor . , . n . VT^.. 

the cranial and spinal nerves. foro s F ak the motor tf*et m M com- 
(Vau Gehuchten, colored.) posed—of— two— g flgnisnt a - S fl. J Spev ^-'A 

lower. 


Up* Lowrr Motor Segment. —The neurones of the lower segment have 
the cell bodies and their protoplasmic processes in the different levels of the 
ventral horns of the spinal cord and in the motor nuclei of the cerebral nerve*. 
The axis-cylinder processes of the lower motor neurones leave the spinal cord 
in the ventral roots and run in the peripheral nerves, to be distributed to all 
the muscles of the body, where they end in arborizations in the motor end 
plates. These neurones arc direct—that is. their cell bodies, their processes 
and the muscles in which they end are all on the same side of the body. 

Trmitroi wmGs nf thp sniusl cord are collected, from above down, into 
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with the dorsal roots of the same leve 
between the vertebra' as ilu>.spinal 
from which the roots forming a sin; 
segment, and cnnv-pomls to the none 
Vertebra to which it may be opr-..,- W > 
Wffiitf rrir — in which all the nerve roots hut no 
_ SStTKj-... the mom of each ^nent .»r the 
&>rd leave the spinal canal below the "'ihlua o 

^ff^rtSa^Srnn,:; 1 CZZ in tnind 

Site of a lesion known to « I.. prepare, 

^^i the vertebra of like num «.r a , „r urmu- >«V 

i '-a numerous measurements by Kud , , Tll( . axi . ,. v limle 

to of the cord in relation to the spines ..I ' 

which go to imiko upji">J'yC,<»■,. m.o r'"P'"'' ! 

.■.... 

,”^..,.1*. .i the o ;xs 

liteiatter of the lower motor sieeim ^ i,. M ,,ii. A minil-r 

N<>; “d, mat «rially^ detennimn^thc^d.,^;^ ^1 ... , Know 


matter ot me lowe* - r - v n , \ mi.. 

to aid materially in detertnin^ . .. km 

tables have'been prepared !>y d-lhr ^ ^ ^ olll( . r minor detail^. 1ml a; 
«lge of this subject. T . m. lu.led for each of '1"' >!• 

She main. The foiling< * *^ .heleial 


^ge of this subject inej o il „.| lll i,,| for each of the spn 

hithe main. The following t« c t m i„., M .rtant skeletal m.M-1 

gfenents the centres of represent.il ion " ... „i skindlebl. 1 

Ifeiain reflex centres, and the mam "• •> Wn hmaim. Sli.-rringt 

® prepared from the studies ol Man, 

Emfc, and others: 


%****»>» *» •ssnx™’ 1 "* 


QttaTpkd Musclch. 


Skin Kin " s U ' K 
I AM* M. 


jf[y 0 id muscles. 


: • $fc*apeaius. 

Diaphragm (C III- >• y 
Levator scapula't< in-',- 


i Mvf),h'li‘'i' ,, 'i | " | i .<<)• 
Suil‘h'11 iiepinUi"i, pi"' 

1,V pi'"' 

tire hWli'lllh 'll*' 

I,in'll,-r uf rill" nine 

pliniKUUtt ie|. 


P.a' k of In-mi n 
leX. 

Ni l'll (upper I'll 


IV C. Trapezius. 

Diaphragm. 
Levator scan'll® T 
Scaleni (C I'-a !)• 
Teres minor. 
Supraspinatus. 

. Rhomboid. 


... !■“)" I'^KiV 

i;r:;:;r Ii-Tin i-sr-lz,!. 

; thfi.lteh till- syillpllthn- I 
tic(ClV-Tl). 
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Forearm and -111 
jj. inner half. 
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LOCALIZATION OF THE FUNCTKWhjs* 
SPINAL CORD 


Striped Muscles. 


VI C. 


Diaphragm 
Teres minor. 

Supra and infra spinatus (C 
V-VI). 

Rhomboid. 

Suliseapularis. 

Deltoid. 

Biceps. 

Bruehialis auticus. 

Supinator longus (C V-VTI). 
Supinator brevis (C V-VII). 

Peel oralis (clavicular part). 
Serratus magmis. 

Teres minor and major. 
Infraspinatus. 

Deltoid. 

Biceps. 

Braohialis anticus. 

Supinator longus. 

Supinator brevis. 

Peetoralis (clavicularpart). 
Serratus magmis (C \ —VIII). 
Coraco-bracliialis. 

Pronator teres. 

Triceps (outer and long heads). 
Extensors of wrist (C VI— V III) 


vii c. 


Teres major. 
Subseapularii 


Deltoid (posterior part). 
Peetoralis major (costal part). 
Peetoralis minor. 

Serratus magnus. 

Pronators of wrist. 

Triceps. 

Extensors of wrist and fingers. 
Flexors of wrist. 

Lafissimus dorsi (<’ Vl-VITT). 


VIII 0. 


Scapular , 

Irritation 
scapula produces ootip 1 
traction of the siQag|pi| f 
museles. ; \ * ’ •■ \ 

Supinator longus and 
biceps. 

Tapping their tendons 
produces flexion Of j 
forearm. 


Triceps. Tapping elbow 
tendon produces exten¬ 
sion of forearm. 

Posterior wrist. Tap¬ 
ping tendons causes ex¬ 
tension of hand (C VI- 
VII). 


Outer side of (Shite 
arm, front and 

Outer half of band(?5k 


Seapnlo-humcral. Tap¬ 
ping the inner lower 
edge of scapula causes 
adduction of the arm. 

Anterior wrist. Tap¬ 
ping anterior tendons 
causes flexion of wrist 
(C V1I-VIII). 


Inner side and back', 
of arm and fontf; 
arm. 

Radial half of the) 
hand. 


Peetoralis major (costal part). 
Pronator quadrat us. 

Flexors of wrist and fingers. 
Latissimus. 

Radial lumbricaleS and inter- 


II to 
XII T. 


Lumbricides and interossei. 
r l’henai and hyputbeuur erni- 
neuees ((' VII-T 1). 


Palmar. 

causes closure Ol 
gers. '.^1 


Muscles of hack and abdomen. 
Hrectores spime (T l-L\ ). 
Intercostals ('I l-TXIIb 
Rectus abdominis ( P V-T XII). 
External oblique (T V-XI1). 
Internal oblique (T VI1-L I). 
Transversalis (T VII-L I). 


Epigastric. Tickling 
m a m mar y region 
causes retraction of 
epigastrium (T IV- 
VII). 

Abdominal. Stroking 
side of abdomen causes 
retraction of belly (T 
IX-XII). 


Skin of chest and 
abdomen in ob¬ 
lique dorso-ventral 
zones. The nipple 
lies between the 
zone of T IV and 
T V. The umbil- 
licus lies in the 
field of T X. 
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fits IN THE SEGMENTS OF Till* 
(Continued). 


8*JN-Fiki.i».h (. »• Km- 


Cremasteric. Stroking Skin*o\er h-\\.-i a 
inner thigh causes re- i dominal /one ai 
traction of scrotum J groin. 

(L I—11). 


‘'rout of t high. 


iineus. 

( Sartorius (lower part), 
fjlexors of knee (Henmk). 

[ "Adductor longus and brevis. 




'feurtorius (lower part). 

; Adductors of thigh. 

Qhndriceps fetnoru» (L II-L IV). 
Inner rotators of thigh. 

. Abductors of thigh. 


Patellar lendon. Tap¬ 
ping tendon onuses ex¬ 
tension of leg. " Knee- 
jerk.** 


• >nt and inner 
if I high. 


I Flexors of knee (Perrier). 

I Quadriceps femoris. 

Adductors of thigh. 

| Abductors of thigh. 

I Extensors of ankle (tibialis anti- 
cus). 

Glutei (medius and minor). 


'Gluteal. Stroking but¬ 
tock causes dimpling 
in fold of buttock 
(LIV-V). 


Mai n I' in in-I' 

thigh and 
ankle. 


I 


r h. 


Flexors of knee (ham-string; 

muscles) (L IV-S II). i 

Outward rotators of thigh. 
Glutei. 

Flexors of tinkle (gastrocnemius 
and soleus) (L IV-S 11). 
Extensors of toes (L IV-S 1). 
Peromei. 


Pack «: 
of T< 


f leg, and | 
•ot. 


Flexors of ankle (L V-S II). 
Long flexor of toes (L V-S II). 
Peromei. 

Intrinsic muscles of foot. 



Foot reflex. Extension 
of Aehilles I • II d O n 
causes flexion of ankle 
(S I-11 1 . Ankle-clonus. 
Plantar. Tickling 


Pack 

and 

side, 


of thigh. 

foot ; o 


of foot rail-e- flexion 
of toes or exteii-ion of 
great toe and flexion 
of others. 


Vesical and anal reflexes 


ii (S I 


skill over 
and buttoek. 
A nus 


I Vrinaum. Geni 
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l’ltrh'i". laid the roimdation for tlie great mass of 

li.t' iK'fii done ii|ion tins subject. We owe much to Victor fiorslev aUid his.ftsao* 
i in if - I'm I lien careful researches in this direction. More xeceflUyitiw fe^Orj- 
uif m.il work of Sherrington and Grunbaum on the higher apes has aorhewhat 
■ inM1 ■ in'ii the nbsei\uMo^g of preceding investigators, and with jffie result of 
ninie .in uraiely delinealmg the motor territory. They have shown that true 
nmi hi ii'-|ioiws are clieked only hr stimulation anterior to the Rolandie fissure; 
that jo act u ally no point. over the ascending frontal convolution, fails to re- 



Vif. a — Oiasramnintu- n'|n■■-.i ni:iin n of. artie.il 1 .■.mI i/atioii n> tin* left tii inispln'ro, showing 
‘in -ptveli t i-irII h ini>i< i jiiim- ili'iorimm*tl by unipolar fanulu* excitation of the 
>is 1 1 11■ >|k'I \1 i cl n'\ i-'h. miuiiiu .tn -1 (ii utilmiim) .ne here shown stipplrd in ml and lie 
uu» Mi'i i>* Hit* IJol.iTi.i'i i:—• 111. Th«* *•< (isurv niras presumably lie posterior to this flg- 
-mi .uul an* n »u*rhl\ nnin tin! m blui* without airiiruto delineation. Lying us it dons 
mi tin 1 uppi'i -m fan nf 'he ln'imt>(ilii'ii*. ilu* leg area should not be visibri(i>n a lateral 

\ low ''III ll .I'l I'' givoll 111 lr. 


"{"•I’d !•» "I inml.il imi. iImi i!n*n* i- Inn -1 urn! extension. of the motor cortex on 
in i!i** jmi.uimii 1.1! l<miilc nf i♦ 11* iim-m! -iniaoo of tlw brain; that mou>mont> 
am nht.im.il lo nni «*nl\ limn iln*1*\n.>-«*.! p.iit nf lIn* convolution. butaNofmm 
i 1 ' hi.him "in I’.ii i* In .1,0 \«* t \ iloj.tl.- n! tho I, ’.dandle sulcus; that thorn i- an 
ama of iviovmnialmn for tho tmnk 1 m imih n tin* centres for tho lciT and .uni. 
and aNo foi tin* noth hot worn lim-e n| ih«» arm and face: that tho «upci]nr 
and uilonoi ^emu am t!m l.nnlnuiiulmli indicate the situation of thorn 
mull ait'.b of iojui*", m.itmu lnr trunk .iini neck. These result** hue in larru 
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J? % l,n »' n ‘% . 
If. { the (omolut 


I ffte le:-i he.I 
■;ii i. Iladielm:. 


ieh •eontirmthfaby Cushing by unipolar el.vln 
|'cortex in aAmber of brant ca-os that Inn.- **'' 
Frowt ^M tli o ‘ho unitor area* .w" 1 

f ad, (Fijr. :M. 

$ 11 , mi'! that Ini' He 

Igftco. Javw, ton#-. an.l’larynx. <»»** I'.wor l,a!l 

-g^ frhA neech centre:. are indicated m til** diag™' 
WbtlieV nerailv ae.-pt-d views: that -for motor -p 
'Sr^rYlaUoIi-'Uiu'd frontal or Broca - 

whether or not there a- a -epa rat. nt " i’" " 

ployeil' in writing- have a-miiel -n> • 
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nv(T part of the medulla, after the fibres 
rosseVl the middle line, a large proportion ofJtfS 
uniting with those from the opposite pyraml^;^ 
ul,. „f the spinal cord, forming the crossed pyrtfl 




column (faacieu 
spinalis lateralis) 

1). The smaller 
fibres which do 
time cross, d 
ventral column of 
side, forming then 
pyramidal tract, of' 
column (fasciculus 
spinalis ventralis) 


At every level 


I-’,,,. 5 ,_Dmgium of inutnr mid sensory putlis m Crurn. pyram 

ventral horns and end,ab 

u u , 1,0,1 ICS of the lower motor neurones. The tract diminishes in 
from above downwind. The lihros of .he direct pynmndal tract ON* 
,1,1V,.,,., It levels III I he ventral white commissure, and also, it is believed, en$S^ 
„l,out , ells in the venlral '*t 

hoi ns on Ihe opposite side of ^-y— 

(he eon) This Irael iwi.illv - 

ends ahoul I lie middle of Hie /7\V J\ vE\ 

litoraeie legion of the cord. t\ ' \\ ;■ :S /j 

The Sensory System.- - J V\ // \\ 

The palli for sensorv londne- / , \\ // V 

turn is moreeomplu.lied than j ■ j \ / l J ill 

ihe motor path, and in il' I , J . |,j| 

simplesl foi in I' composed id \ y W 

al least thieo set' of nen- \ ( \l \ *’/ 

rones, one above the oilier. N. *’ V ——^-J jl / 

'Pin. cell bodies ot the lowest J\l 

nen i ones are in the ganglia. — - *—** 

on Ihe doisal roots ol ihe y,,. o—Pmgnmi ol mws-wlion of spinal coni, show- 

spinal nerves, and the gnn- mg m.iiur, red. imd sensory.blue paths. 1, Ijiiteml 

glia of (he sensory ieiolu.il r v,.mml.il tin,t. 2, Ventral pyramidal liuct. 3, 

nerves 'Plies, 1 ganglion cells |).,is;,l columns. 4. Direct cvrelK-dlur tiuet. >> 

Inve I special 'form, having V,im.-l.ilei.il ground Imndles. a. Vmtro-lalei.il 

npparonlh hut n Ml.jrlr pnn- tract of Gower,. (Van Gehucht.n, 

ox*, Vthirh. s ‘>om «1 ft or 1 «m\- tolcitd) 
iim- the cell, divides m a T- 

shaped lmiiinei. one port am running into the central nervous system and 
Ihe other to the pcr.phcrv of the hodv. Kmhrvolog.eal and comparative 
nnaloniHat simltes have made „ «i p.ol.al.lo ilia, the penphe.nl sensorv 
liVv the process wliuh eondiMs lovvaid the icll. represent' the protoplasmic 




GENERAL INTRODUCTION. \ 

that which conducts away from the cell is tm mi-iilm 
fhh peripheral sensory nerves we lime, ilicn. the ■ !• mini. <>i 
‘.neurones. These start in the peripherv of the mm, hom M 
iuited end organs. The axis-eylm.lor^a-oeesw-. I>vn-, i-.ue 
^he spinal cord by the dorsal roots of tin- -pmal none mi 

cord each axis-cylinder process divides .. .m ii-o-n.l ,• • am 

g branch, which run in the dorsal fa-ei. n!i. i in- do-,-, ndo. m.i 
(ft a short distanee. and ends in the gray iiuiii 1 o! t lie 

It gives otr a number of get la tern Is. wha !i a! end m m, 

nistieT.i* The ascending branch may end in the era' "niln ! . ■ 1 ':. . n 

ing, Ot it may run in llie ,lor-al fasciculi as tar a t' rru t>j ■■ 1 

the nuclei there. In any case it docs not rnw the c, 1 . I • • 

sensory neurone is direct. 

The: cells about which 11 1< a\i—cylinder |,|-occ--c.. and ' 1 ■ ■ i '"’halei., 
the lower sensorv neurone mi,i arc ol van. .11: find •. I', , •• mmo 

sorv neurones of t lie -O', uni or,iei. In iboai i Ton, m .mr ,u , ! -' m • 

the cell ho,lie- of tIn* low.-- motor nenroii' .' ,: - 

They,also on,! aboil! cell- u ■ O■ a \m -c' i n.■ !■ I- n. 

•and run to tin- ,,-ilc o,|, ,,i lb. 111.mi. I" " 
found in the dblmmil pari ! . "‘a' nec m, o ! Ha ■, 

1eases run in t im , m|„,-iic \, m ■ :.|H am I a- end:, : i i ,H > • 1 11 

land ill 1 lie a; ioiiai!,' 1 l.iimm oo.j.mi- aiai 

■Aral is preplan-) 

't III the mo! a. I ::c nu ■ ■ ; d:■ ■ dm i : ■ 1 

ffiilis (fb dll i any); n mm a • i , umai i , I’. ■ • ' ,:i!j 11 1 ! 

Xart cells fit' 1 to • , H -1 i a. • .. 

Anward i!m bran, n ■ 1 ' '■ 1 

tire loimat ml 1 n.i! ■ ■ 1 1 o 1 'imait w ,, ■ , 1 " : 1 ll! 111 


,,lor m uroii, 


j If’ 1)1 .1 lit. I I 


:i II- . 1 ! i ! I ’* 1 


i!i|:i!;t!ii ii". 
wl\ii t h -'’ii' 


I ii»‘ «>n •' " l - ‘ 1 ' l '' 

cohs in tin* i• * -- ,il ' 

tii-.jinif ajfiiin in >, •' " : • !: 

rni.fl" up of n -or.- 1 

tin* ft it’tl it -cl f i~ ;il -o 
p;iih> rmirh tin- ; 

1" ill** roj’fcx ;iIon'J ! 
of -Hii-nrv oon<lin ! ion i 'n; 

! r .;' ; iunl < hum! :•*. 

Krom this short -iii’iv:; 
<o; ; t 1 tiiii <»ti of nthi'-ii! imp' 
',i’ ion-. t met- nppi'";ir!i i h>* 
iii'h-iini!.’, r Hn* :in.swni• * * 
IViironf.^ js. howt-V'T. -T 1 :!- 1 
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iS2 DISEASES OF THE NERVOUS SYSTEM** 

,u in i'i ic-. 1 ml Hie iin.iioiiiu-sil relations of this segment 
pc ( iilianlics in I In- distribution of tin 1 paralyses which 
llu'in limn Ilui'i- w 1 11 < 1 1 follow lesions of the upper segment, 
nid in <|ci«-imillin'.* tin' site of the Iomou in the lower segme^ 
iell In hIii^ of ibis segment are distributed in groups, from the 
peiluiK le- of ihe lirum ilimiigliout the whole extent of the spinal 
In nun.it ion opposite Hie second lumhar vertebra, and their axis-cyf 
t*—inn in the pei iphernl neives to every muscle in the body; in 
eompoiieiii purls me moie or less widely separated from each other, 
loi.il le-ion i.iiM^ pmalv'is of only a few muscles or groups of muscles, and 
noi ol n whole section of the body, as is the ease where lesions affect the upper 
segment The muscles which are paralyzed indicate whether the disease is in 
the penphoi.d none- m spinal cord: for, as we have seen above, the muscles 
me npie-eiiled dill’eiei1 11 \ 111 the peripheral nerves and in the spinal cord. 
Semoiv -uiiplimis, which may accompany Hie paralysis, arc often of great 
assist,mio hi making .i local diagnosis. Thus, m a paralysis with the char- 
.ii 1 11 Mo - of .i le-ion ol the lower motor segineid, if the paralyzed muscles are 
nil supplied hv one nerve, mid the mncsthetic area of the skin is supplied by 
lli.it none, ii n evident that the lesion miisl he m I he nervo itself. On the 
olliei li.ind il I lie miisi les para I wed are not supplied hv a single nerve, but 
me lopie'eniid i lose (ogelhei iii I lie spinal eoid, and the amesthetie ares 
mi ii^poiid- lo ili.il so,-) ioii of Ihe mid (see table), it is equally clear that the 

le-mii IIIII'I he III | lie lord itself o| ill ds Helve roots. ( 

I in: 11 \ 11 v i la sions ol' ini l,owiu Moron Suiviiat.— lesions of thii 
sem neii l i a Use i mu pm at iv el \ lew -mh plums of irnlalion. and our knowleilge Oi 
ihi'. point i' iieilhei evleiisive noi an male. The liliri ll.vry cold rad ions whicl 
aie -o i <Mnmoil in iiiih le- iilulei going degcnei at loll me piohahlv due to stimi: 

I :i l ion ol the iell hollies in Hum 'low degi'iiei at mil. as iii progress ■ v e muscula 
almpliv oi lo ii i italion of the avis i \ 1 1 inter proi 0"os m the peripheral ncrvei 
,|s in in mill- l.o'ioii' wlmli nllci i the motor fools as tliev leave Ihe eentn 
nerv on - - \ -I i ‘in m, iv i.iiis- spasiuod ic min rad loll' in the inuselc- supplied I: 

I hem (.mi. mi miiviil'ive p.novv -ni'. ol wlmli lai v ngi'imis stridulus is 
tvpe and I" wlmli the -p.i'in-ol lel.uiv also belong, aie lielievd to he due 
aluioi mal ,n tiv 11v in the lovvei motor > cidl'Cs These aie Ihe " lowest level lits 
ol 11 ii”hliii-i' 'l.ok-on Ceitmii poisons, ii' 'irvihma and that of tetanus, a 
p.u t ii'iil.i 1 1 \ upon I ht'so u'lil it's. 

The pniHip.il di'i.t'i'- in vvliuli the lower motor segment mav he involv 
aie all (I i "'a'''- in v •■! v ui" i lie pci i pin u a I nei vis, iereln al and spinal mettingil 
in |m i O'. Ii.eiiioi 1 1 1 a, 'Srs and 1 ilium - ol the medulla and i oi d or their mem bran 
h -mils oi ihe ‘j i .in mallei o| ihe -i‘giinnt. anterior poliomvclitis, progie'si 
imisiid.u atiophv bu hi, 11 pm.ilv-is, ophthalmoplegia. 'V rmgoinyeha. etc. 

i'ij l.isioNsiu im I mi; Moioii Sia.vii n r -Pr-.lni< I in- /mmwv i m 
p.u.ilvsis. ,i' in tin towel in.iti>1 segment, and licie again the semndaiv degi 
eraffen vv Im h Inflow - ihe h 'ion oivi ' to the paialv 'is its distinctive eliaraet 
i'ln' In dll' i ,i'i Ihe p.u.ilvsis is anompamed hv a spa'tie 11 >i id 1 1 1 
shown in an cvaggeiai mn ol rnn-vle ie!le\ and all imiea~e in the tension 
llieimi'de II i' imt .n i uiatelv known how the dogeiioiai loll of the pv rum 
Mines vmi'i's 11 11' i*v11 1 " o| ihe mii'ilc idlcv The usual evplanation is. i 
mivlei iioinud v m uiU'lam C' the upper moior centres are coU'tantlv evert 
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upon the Belli ll\ -.1 'In' Ioh.'i Uhl , 
to not, on aooouiit <>t ■>( t)i<- m , 

Stwtis'Wfe on increased actmn. mini. i i>i.i.|.- mm <• 
iil.the nniM lo reflex. 

■f*seen that tlio nonroiu"- oi>iii|i"'Uil: • .u'i m m 
('considered a- nulniional unit^ .md th. ■. .i. i:. ..... 

^ the 1 Uppci -■•i.'liiolit "I<•)>- .il llio Im u 1 11111I'., 'm, 
te muscle- piu.di /nl 1 1mu lo-mii- in 111. ij<i>. , .in'.!,. 
twm4w«Jwi ««r iio thov shinv ativ nut' •••! . 1 , i. m 'I 
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01-1 If- 1 ■ 1 
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Ml I Ilf I nil) \t - 
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ill.- 
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■ .1 1 «* v l 1 • . • 

‘different mvIii.h- , t j in, 
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.)!■ 1! 'll 
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>n i ’ 
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t L ,1 ... ... . 


is not oi'iiimi'il i.. I. 111. 1 . ,,i .Mr , 

the ease m • ... i • - ' t '. I 

^ To Mim 1111 i.<• n.ii.il, • • t<. ’• ”i. 

^ Wul('-S|llI'.lll. ill'll 1 . . 11>1. _ ■ 1 1 ■' . 1 

Jri'lloM-. i \ t ... 1 . 11 , 1 ' ■ 1 > ■ ■’ i. 11 . m ■ •. 

jdo not pH .i n' 'li. ; i,r ■ ,. 1 . i'. I.. . 

Tli.'in i- ..:i .. .." i.. ' 1 ■ • ■ 1 ■ 1 

whicli follmi 1 11.i. i 1 . . ' i.in . ■ ■ .li .. 

aro of i'ihii-i' i.i■ 11 • • 1 ...ii.1 1 • ■ i .ni. 

anil Hie ilif|i 11 il. . i ,.i. • I '. n • ' 

TIuto i- no -ni im.ii i- ■' ’ .' 11 .• 
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Itn.-i i \ rn i l,i -'"N ' 1 1 i " l * t* i M' 

of -in li le-mn- i- 1 i.i -I ; .' " ■ ■ . 
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\ umioritv of lesions of the motor cortex *™ 

r ^;;:^motor segment is involved in nearly all 
brain and spinal cord ^ 

rliages; transverse lesmns of 11 e i nvo l v J both 

atrophy, bulbar paralysis, . ^ ^ paralysis in the different ' r _.. . ... „ 
Sv’TdirrSeHshcs of each Such a combination enab^'lt 

-its: ?r b 06114168 - * 

localizing symptoms, which sUndd‘ • the lesion may be eithe 

« ) !««*•■* «“ h y eause'abnormal subjective MB* 

irritative or dos.rue e ^ o£ cold 0 r constriction,. ^ 

impressions- -pa.a'stl * .,.” character of the sensory symptoms give 

pain of every grade of mk-nM}•■“'«’ c irrilding process. latUWLpi 

-•V .dih-urdieation as to (im ^ n * Lory but 

ri:ssi az —? A»“»*>“ «■—— 

SySt The exact distribution of symptoms gives us more ^curatedato^for 

t", ™ * r. KL.»«'»««* lh . 

alleeted. «c must flunk a destruction of the sensory paths fro 

>— » f "»“ d — co 
d ., rfl part -< 

opposite side of the l.odv ; here again the extent ot U d ■ ja 
charneler helps us to determine the pos.tion oi the lesion. 1 _ , 

volvmg the face a- well as the rest of^ fie bo.J>j ""^JJ^homMldlo line 

Sr.'S 1 ™filter *«- . r j-; 

a . e relation and are at tunes involved in a veiy snial - • 

A»;“: ...*.. ».i«»”::rt z 

s ,vn lesion can involve them all. and in lesions ot this part wo u 
' T ,t to have the sensorv disturbances confined to one or another tt, 
L, Unilateral lesions of the pons, medulla, and ' 

sensorv di'luriianees on the same side of the body. » p 

opposite side. These are due to the inyolveme of 1 o sen. orv.,! ^ 
iUpv 4,111(ir the central nonons sv^tem at or a httl , . 

lesion and before the axones of the sensory neurones of t le seeom °'y ^ 
crossed the middle line. The area of disturbed sensation on the » 
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_.. very slight llu* sensory ili'tniham. 
Ve lesion, Sensation mav he dunlin- 


ribution of one or more 'Pinal segment'- .m.| ulten imlii.il 
iilion and extent of the dise.i-eil pmco's \- i mi,- dc-itu 
fee central nervous system «lo not m\ol\e all m. Milli¬ 
on, and the loss of sensation i- not einn|>lete li i <> 1 1• 

- .lie w Iu< 1 1 11 nl I lie 
I in all of it 11 , ilit a 
eta more eormnon, eerlatn i|tialilies max he aile.iid v li .■tin 
These mums of dissociation of -cii'alion 01 -o t it - 
fciaOrjf paralysis, hate heen mm It 'Imlie.l ol I ile Tim the in 
total perot tiro mat he lost while that of Imiili timam- 111 >1111.1 1 
case in disease- of the '|iinnl mill, 01 time inn In -11111 • I \ a i 
Muscular SOIlse anil of the 'ten'oemi'l le seii'C (the i on11 
trliich enables one to rcmcm/e an ohjut pi.mil in tin 
jnentlv from lesions ol llicinitex. Oiea-ionalU pain 
OSS of tactile and llienim -cii'.ilinit' \lmo -1 mu n 
ten described. It I- the di'tnhiilioii mine than the i 
efeet that i- of impoi tan. e ami olten tin- di 1 1 ilml imi •. 
adicatum of (lie pO'll loti ill the lesion. The mliililll.lt loll III I 


, 11 

I 1 ' 1 

ill. 
I I 


• h,p 


11 


I \ III 

II III.I I 

in ,i I ion p' I I ii i 
ii li. ' i on Ion it .on h 
■ ii.i. 1 1 i i .I I in ' n o 
I'll 1 lllli i I 1.1 
'll "IV ill li 


* with di Herein foini'of p.uah-I- Cites the Ino-I 11 i lain ill.I ii"f. 
studenf is refened In I lie 'ii lion- nil the nnlix •.! ii.il pail "1 1 In 
tern for a more detailed mn-nleiation of the iihj.il. 


I 


B. SVSTKNT DM-:\SKS. 

I. INTRODUCTION. 

There are ceilnin di-ea-. "I the m • i \ mi - '• m wlmli an • ■ >i i li m < 1 
not alisol III' 'IV. -I ol ill Cieal pa 11 I o deliil ll' 1 ’ n I 1 1 "iiiliiti.il ion " t in 'ii'.in 
which 'Ilh'iTve like I u m 1 loll I In -I 1 1 1 a* t - i n* i .i ! h 1 1 - // l> in -, a In I a • 1 1 ' . 
which i' i oil lined I" "in* i d t In in n /mi i/' * a - I I mon 1 1 la li "i" I. 

is involv'd, ll" pi "i e • I (all'll a . I III III" I . III d I-• .1 < .III I v.liil ll 

ease' should lie < l.i --t 1 1 111 ■ I tin < n.i'in*- In- _■ . I'll n-e l" tinnh d. ' n 

hut to veil I it tin i l " an lit \\ ' an not -pm 1 p" ilinli."in I ‘'"I ' 

as vet not -lltln led i' a' I ll I al '* ' 'tin i m n '.in! I ‘ 1 tin* * * ail 1 1 in 11 "I i ’ * 

lenis them-elv'. m in tin- naliin .uni . *11111 **i 1 In* ninihid pun. m 

several dl-ea-c- in lit" 1 i,i —: I n .11 n >11 wlmli 1 1.1 - I n - r 1 .id ki| ; . ! * * I in if '••I*' 

the endeavor ha- 1 11«* 11 1" ni.i'se tin at 1 anc'iin lit a -11111»I * a p" 111 * 
while it is ha-ed upon what 1 h'lnv'd to In* tin In-1 l"iun l "! , * "1 

'\-tonis and then di-ea-e-. tin n* I1.1-In ' 11 110 am nipt l" 1.1'1 i!n .!i *' < ; 

to its logical com In-ion imi hav* tin- limit- "i 1 1 n 1! • "\ !* l,| i nlvt 
re-peeted. 

lit general it mav In- -aid that 1 1 n- in ivm- -\,-t> 10 1 .omp*. • *1 of t ,* o "i 
sV-teni' of neurone-, tin- alien lit "■ -i-li-nn - -1 *' 1 11 -uni Hi" '‘lien 111 01 In'* 

sV'tem. and the iomn*i Hon- I" i' * 0 lln-ni ( • <■•■m 1 al I"'""hi.11 1 

T.oeomotor atavia i- a d • 1 * "'d.ind al H-"i '' 1 toil*' ill'nnl \ !' 

and progre"i\e riin-i id.ii 11 1 1'■ 1 •* "in-ol 1 1 ■ > lb n-M -’ n -n le-pi'- '-nt 

tv plea I -v-tem ..- we In* pn!"l-taml t i" in. tin* ha .* I.ei-n taken 

the ha-is i\f the (la—iln at ion >via! tlnurn - ban In-i-n advamed to e\pl 
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why a disease si urn Id lie limited to a definite system of neu 
l.iised upon the idea that m certain individuals one or thgfj 
lenis has an innate tendency to undergo degeneration; an<w 
neurones with a similar function have a similar chemical con 
ditrers from that of neurones with a different function), and $5 
explain \\h\ a .poison circulating in the hlood should show a select 
a single fumtional system of neurones. - 

In the allerent tract locomotor ataxia stands alone as a systeiifS,;..,^ 
and we now helioxe that herpes v.osler is an inflammation of the dareaf"* 
ganglia and -lands m the -aim* relation to tala's that acute anterior polio 
nnelili- doe- to (lironie progiessive muscular atrophy. In the efferent trae 
piogres-ue (central) mii-i nlar atrophy is the chief representative, aa in i 
the whole motor path is mine or less inxolxcd. Theoretically, primary latera 
scleiosis i- a di-ease con lined lo the upper segment of the efferent tract, whil 
t-hronii anlciior polionnelilis involves the lower segment of the tract. 

In eoimei I urn with locomolor ataxia, general paralysis is considered 01 
acuuml oi their freipient a-soeialion and of the possibility of their bein, 
dilVeient expie—ions ol one and the -anie morbid jirocess; and with progressiv 
((cnir.il) mii'ciilar almphy, the oilier forms of muscular atrophy are conutf 
end a- a matter of (oinememe. In other instances, too, diseases are arrange 
in po-it ions to whuh I hex might not he entitled, had a rigid classification c 
sx-leiii di-ea-es been maintained. 


H. DISEASES OF THE AFFERENT OR SENSORY 

SYSTEM. 

' |*l 

Loeowomi; .Vnxa. 

(7 Dm.nili*, I'l^leiiur Spinal Sclerosis.) 

Definition. \n affection (har.ieiei i/ed climeallx hv sensory disturbanei 
iiuooidinalion. tinplm i hiingv-. and inxolxemenl id' the soicial senses, pi 
tienlarU the exe- \natomuallx llieie are found degenerations of then 
ti In es ol the dot -a 1 (olimiii- ol the mid. of the doi-al rfHits. and at times 
tlie spinal ganglia and peiipher.il maxes. Degenerations ha\(' been dcseril: 
in the In.mi. partn ulail\ lliernilex leiehri. in the ganglion cells of the coi 
and III the endogenous tilin'- ef tile dm-al columns. 

Etiology. It i- a wide—piead di-ea-e, more freipient in cities than in i 
eiiuntrx. The lelalixe propm l mu max he judged from the fact that of lli." 
ease- m the neiiiolegii al di'pen-arx ol the .lohn- Hopkins llos]ntal. there \X' 
•.’ol eases of luiomiitiir ataxia Male- are attacked more frequently tl 
females, (lie pinpmtmu heme neailx In to t. The disease, although mien 
mon in the negio. I- -(’ell in them mure frequently than some author- st: 
It I- a disease of .idn 1 1 hie. the gieai ma|uiitx of ease- occurring between 
thirtieth and liltieih xeai- Oua'ionallx ease- are seen in young men,, i 
it may occur in ihddicn with heicdilaix sxphili-. Of special cail-cs -xph 
1 - the iiio-t iinport.iiit Axmrdmg to llie tigure- of Krh, l''imrnier, (>ow> 
Starr, and olhct-. in from oil in mi per lent of all ca-O' there is a lii-t 
of this disea-e In the .luhiis llopkin- llo-pital the percentage, as found 
Thomas, was (iti.l. 1'irb's uxent liguie- are most striking—of 300 ca-n- 


SYSTI-:\I /#w | s/>'. 


^h w .111 I' I 

• 

I III 1 Ill’ll ' 

"i . 11 .m.i I 

i'ii in [i 1 1111 , 

I .I” i.’’.. 

'i .!■ ntil.i mu 

.. >1. . , 

.1 I..! 

. I .1 ll 


pjpraolice, S!> per cent had lu.l s\|>|idi' M.. 

^longer I roHift u|kui ll (h< mme linnlv I i., 
^Without syphilis." 

tiguo. overexert toil. injniv. . \|«.,-nit■> <.-I. 
Wfcfte* are all assigned as 1'iuiM'- Tin'll .1,,' hi, i in, 
closely followed seveie <>\;><>-u i, l.i,n, 
ftWa lumbermen. who live a ini li.m 1 hi, 

gteif'^nonths, are fr<*<]in>ni 1 _\ the -ulij.o is nt I.. 

T Dotted in a few Meoliolie cm ess dm’ uni 

_ ase. Among patients 111 llie hell.a , lasses ..i V., 

r fai which there had been .i pin.- In-ion ol |ii.. 1 .11 

•are now a pood many t.ne, on i■ ■ >i<t .n ii...-1. ■, 

fhusband and wife, and a few when ihe ilnMien ,n. 

[, * Morbid Anatomy and Patholopy. Unli .i mlln I 
jjjtf the nervous system, mil eoinijilion ol /,/•'.,• ,• - 
langes. l'osieuor spinal -<leio-is, ,i 11 li<m ■ I, tIn u,, 

I now no Jonper, a- in I,'.mil., i < - lime, .m ( .|., 

[ition, for we know thill ihe dm -.it lolninu ,e 
Systems, and mum nlt<*ni|>i- I, m In .-n iii.nl. i.. 

affected in talies. and when' ill, pnni.in ||. 

arc of .tyro kind-, those with (Inn nil Imd'. .. 
ganglia, the so-, ailed rvo^. mm-, oi iool 1 1 1 • i. 

eelllLwithin (he i"id. tin ... him 

^well-determined n .'ion- ol 11dm al ohm n 
talies has shown ihai it m ii" . ..... 

• l I lie l Old 'I, : . ■! 

,.. Ill III 1 , 1 , 1 . ' 1 

C 0 rfl 7 make llp |.1--.|I|, i’s li.n l .III,I ,m r.|. ' . . • 

the dorsal lonina and 11 1<■ |,m 11i v ..I lh.; ■ ■ :. 

of the doi's.d I oimmi- Tin', m inn; -.",11 . , ■ ' ll ll' 
not seem h> I.ealVeii d. ,n ,,ie 1 1 _■ Ii.t 1 , ,, i. ... 


,■ i 


ill ll I 

i Ii.iT I.iIh 

l' • I .11 
■ 'I I ! l ll 
ili 


. ii< 


*TUe.fibres of 11)*• i|ih'-.iI mm»i 
an intcrn.il; tin* Inimm i 


.1. . 

. inii|i - 

• i lime 

i .i.il. n 

• I. ii.. 


1 n. 
11 
I i 


in i! 
• I!' •! 


• 1 I. 

I ! 


II. . 'll 
'I' 'nil 


e I 'a. 

I'll, 


, I , I 
■ 11 . • 1, 
O'. . 1 I I 

I 1 I I 


l M <I a'l.l l*n . i 


Howe). 

The lai o*'( Id." ■ hi, i th.! ii I (" in,' ii. ■■ i "a. , 1 n . ' 1 i' ■ 

cornua, in w I ml i- I imw n ,i- lh.. . m i , ..I" r ii', i i *.. a ■ 

of the spinal mid ,i!n."-t • 1 11 ■ • %' on! olh. i .e'. ■ , ' >n ... • , * ■ 

others run in ... • 1 to in* i ■ • ■ l * i ■ i > • i ■ < o n • n . ■ *' . do 

columns. A~ the Ion - ol < i ■ o i. if m • • i '• ■ 1 *,. . , i ■ ■ . ■ 

dorsal cornua ami I lie in i. < h'm w i. ■> h h , > . n*■ " d • ■ . 1 .. 

from each root are .. i:o . n'i n ■ • e.'i ,m ■•' ' . • •" 

line, and so in ... .. tin hi-'n i . . . •■, 

"f long fibres derm d I i me t i ■ • '* , " ll| ei i. ' 

That it is the ( out e dm -.. i i" : " ■ v. h • 1 . ■ , . ■ ■ •! i * ", 

peneiallv admitted. Iml l 1 :' '* - i * ' d vi." ... 1 .. 

actor and locution of the 1 n.*..■ ■ 

Certain olj.-ervms Ik'Ii* ,' 'i■ ■' ‘' * "."ii.al ...■ ><• id$ .•• h • * n 

primarily oil i vlr.i-neivmi- l, • .".I iv, ii . e • i. »■ ■’ I " 

ondarv dci'oner.itioii Vu*"' > ath n n 

'“rse. interstitial in- 11 ’ Hi- ol ,ll' ( 1 ' "1 i""' ■■ ..in' ■■■ s>. • '■< 11 t 

ganglia anj aie suit -in imiml": ... (in ‘luia : ■. i.t in.' • Hail il i ll 



888 


DISEASES OF THE NERVOUS SYSf HI 


neuritis which is the primary lesion in tabes. QJl- 

laid great stress on the presence of an inflammation o£i| 
the dorsal aspect of the cord, which involves the root I 
through. They point out that it is just here that the dor 
vulnerable, for at, this point—that is, while surrounded byjffih| 
almost, completely devoid of their myelin sheaths. Chang es y 
vessels of the cord, of the pia, and of the nerve roots have beta 
in tubes, and very lately Mane and Ciuillain have advanced tiwTSffliS 
that the changes in the cord are due to an affection (syphilis) of the posterior 
lymphatic s\Mem which is confined to the dorsal columns of the cord, the pit 
mater over them, and the dorsal roots. For them the changes in the nervom 
s\>lom are mil\ apparently radicular or systemic. Other observers regard th' 
pi iman change as an interstitial myelitis of the dorsal columns accompaniet 
In second,ir\ changes. 

In the belief of most authors, tahos is a systemic disease, at least i 
starts as such; hut here again there is much dispute as to just which part o 
the sen-on neurones is lirst atfeeted. The peripheral nerves, the dorsal gall 
glia, the dorsal nails, and the intermedullary portions of the neurones hav 
all heen pointed out as starting places .>f the disease. 

Flechsig, Trepniski, and others hold that, the disease is so truly systomi 
that thi> degeneration m the dorsal columns follows closely the embryologies 
systems as determined by the time of their myelimzation. Orr and fiowc, i 
easts, of general paresis, bine descrihetl in detail what appear to lie the carliei 
tabetic changes in the dorsal columns, corresponding closely to the ilescriptio 
given 1)v Mott in certain of his eases of tabo-pavalvsis. 

With Mtirclii stain, degeneration of the root (ihres in the root entry zoi 
was a constant finding. This change was radicular in the sense, that it varit 
m intensitv with the different root- and was most marked in the sacral nr 
lumbar legions. The degeneration w.i- not found in the dorsal roots, but beg; 
within the curd ju-t bevond when* the loot fibres had lost their neuroleinn 
and their mvetin sheaths, and the authors believe that it is hen* that the fiI>r 
are exposed to the action of poisons. Tliev found no meningitis (n aciount, f 
it. Degencintcd tiliic- could lie traced into the dorsal grin matter and aunt, 
the ganglion veil- ot the .olumn- of Clarke. The long eolumus which ascot 
the cord aUo degcncialed. 

In a siudv of more advanced ca-i-. Molt found, in addition to the lesion < 


scribed above, degenciation of the doi-al fool- and some alteration of the co 
m the spinal ganglia. The lilire- ili-lal to the ganglia were practically norm 
although at time- the -cn-orv lilue-. at the |)cripherv of a limb, showed < 
generation. Within the cord, the exogenous lilue- were diseased a- alien 
described, hut he also found degeneration in the endogenous svstem of (iIn 
This was in advanced cU'C' with maiked ataxia, lie llmiks the process sp. 
both a svstemie and a segmental election, and in this he is m agreement wit I 
number of other observers In some eases the cells of Clarke's columns w 
found diseased with seeondarx changes in the cerebellar tracts. 

Mott found optic atrophv quite frequently, and believes that bud he exa 
med the optic nerves of all the eases changes would have been found in 
per cent. The other cranial nerves, especially the tiftli with its gang!) 
have been found degenerated. 
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menl, since it is mt\ rare to meet with individuals, 
ankle jerks are noun.illy absent. The combination of loss.ojl.pt __ 
with one or more of the symptoms mentioned above, especially tyth’ 1 
nine pains ami ptosis or Argyll Robertson pupil, is practieally'$ 

These relieves gradually decrease, and one may be lost before tfcfi «j 
disappear tii.-l in one leg. 1 . 1 ,.. v , 

These are the most common symptoms of the initial stage of fawe flit 
may persist lor wars wiihoul the development of iiieoiirilmation. Thu j»4tien 
may look well anil feel well, and be troubled only by occasional attacks o 
lightning pains or of one of the other subjective symptoms. Moebiua goc 
so far as to slate that the tv picul Argyll Robertson pupil means either tube 
or geneiat paralysis, and that paralysis of the external muscles of the cy 
developing m adults is of almost equal importance, especially if it develop 
painlesdv. 

The tune between the syphilitic infection and the occurrence- of the firs 
symptoms of locomotor ataxia varies within wide limits. About one-half th 
case- occur between the sixth and lifloenth year, but many begin even late 
than this. 

The disease mav never progress beyond Ibis stage, and when optic atroph 
develops early and leads to blindness, ataxia rarely, if ever, supervenes, but th 
mental svmptoms of patc-is not mfreqiienllv follow, a sequence which must 
be kept ill mind. There is a sort ol antagonism between the ocular symptom 
and the progress of the ataxia. Ch.iuot laid considerable stress upon this, an 
both Itejemie and Spider have 'line emphasized the point. 

Vrv.xu: Srvoi — 1 lulnr Si/n, iihnii*. -The ataxia is believed to lie due t 
a distiiibanee or loss of the alfeient impulses from the muscles, joints, an. 
deep I issues, and a dist in ha nee of l he must Ic sense itself can usually ho demon 
strated It develops gradmdlv. due of the lirst imlie.itions to the patient i 
inahdilv to get about readily in the dark or to maintain his equilibrium who 
washing his late with the eve- shut W lien the patient stands with the fei 
togelhei and the eves do-ed. he -ways and has <1 1 Hit'll 11 v ill maintaining hi 
position ( Romlieig's svmptom). and lie mav lie quite unable to stand on on 
leg. lie does not -lait oil' piompllv at the word of command. On turnin 
quicklv he is apt lo fall, lie de-cend- si.ui- with moie dilhctillv than h 
ascends them (Ir ulnallv the eliar.ieteri'tie ataxie gad develops. Thu patient 
as a rule, walk- with a ~iul.. the eve- are diretted io I he giound, the bod 
is tlirovvn foivvard. and the legs me wide ajiait. In walking, tho leg is throw 
out violenllv, the foot is itu-etl too high ami i- brought down in a stampm 
tiianuer witli the heel lii-l. or the whole -ole comes ill contact with the groum 
t'llimatelv the patient mav he unable lo walk without the assistance of le 
canes Tin- gait i- veiy i li.uacten-l ie. and unlike tliat seen in any other di- 
ea~e The im ooidiii.M ion i- mu oulv m walking. Imt in the pei foimance o 
other movements If the patient i- asked, when til the leeiimlient posjuie. I 
touch one knee with the other fool, the 111 cgr.hint \ of i In* movement is vei 
evident. Imooidmation of the arm- i- le— lemmon, Imt ii-uallv develops i 
some giade. It mav in i.ne in-tatio'- exi-l liefore the im oordination of t!i 
legs. 1| mav lie te-ted h\ asking the pain lit to i lo-e In- eve- amt to touch t• i 
tip of the nose or the tip of the ear with the linger, or with the aim- thru- 
out to tiring the tip- of the linger- together The ..idmatiop may eail 
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described. They lia\c not been common in my experience. II 'mtjMigtiiil 
aLo are rare. There may bedtime spasm with d yspna a aru ^yrny In^iiiafipt ki 
In one instance at least tlie patient has died in the attack. TKera’ara;'#!# 
nasal crises, associated with sneezing fits. , ' 

The sphincters are frequently imolved. Early in the disease there, may 
be a retaillation or hesitancy in making water. Later there is retehtion, and 
cystitis may occur. Unless great care is taken the inflammation may extend 
to the kidneys. Constipation is extremely common.’ Late in the disease the 
sphincter am is weakened. The sexual power is usually lost in the ataxic stage, 

Tropliir Clianycti .—rtSkin rashes may develop in the course of the light¬ 
ning pains, such as herpes, (edema, or local sweating. Alteration in the nails 
nan oemr. A perforating ulcer may develop on the foot, usually beneath 
the gic.d toe. A perforating buccal ulcer has also been described. Onychie 
mm pio\e very troublesome. 

Aillnnimlhu'x (Chariot’s Joints).—Anatomically there are: (1) enlarge 
mcnl ol the capsule mill thickening of the synovial membranes and increnm 
in the Hinds; ( 'i ) slight, enlargement of the ends of the bones, with sliglu 
exostoses; (ii) a dull velvety appeal mice of the cartilages, with atrophy ir 
plaics (Y. 1C. Henderson). The knees are most frequently involved. The 
spine I'-alfeitcd m rare instaiues. liecurring trauma is an important elemen 
in the lausation, but trophic disturbances have a strong influence in the eti 
ologv \ sinking feature is the absence of pain. Suppuration may occur 
also spontaneous I r,let arcs. Among other tiopluc disturbances may be men 
tinned atrophy of the muscles, which is usually a late manifestation, but nun 
be Ini aimed and associated with neuiitis, In any very large collection of case 
"iii.niv instances of atrophv are found, due either to involvement of the venlra 
hoi us or to peripheral neuritis. 

Cnilmil Ni/myi/oins.-—Hemiplegia may develop at any stage of the discusi 
imue eoiiimonlv when it is well advanced. II may he due to lucmorrluigi 
solicning m consequence of di'ou-o of the vessels or to progressive cortica 
i haiiges. llcmiana'sthesi,i is sometimes present. Very rarely the hemiplegi 
is due to coarse syphilitic disease. 

Dementia painty lien fieqiienllv exists with tabes; indeed we have com 
to regaid these two diseases as simply dilTerent localizations of the same mm 
hid process. In other instances melancholia, dementia, or paranoia occur. 

I* vti via ric Srvci.—\fter persisting for an indolinite number of yeat 
the patient gradiiallv loses the power of walking and becomes bedridden ■ 
p.ii.ilv/ed In this londilion he is very likely to he carried otr by some mn 1 
i-iii lent alfectum. 'lull as pvelo-nephrilis, pneumonia, or tuberculosis. 

Tin■ ('nurse nf I hr l)isrti*e .—A patient may remain m the pre-ataxie .-ta 
foi an indefinite period; and the loss of knee-jerk and the gray atrophv ■ 
the optic nones mav he the sole indication of the true nature of the di'ca- 
In such cases incoordination i a rely develops. In a majority of ea-es ti 
progress is slow, and after six or eight years, sometimes less. the ataxia 
well developed The symptoms mav varv a good deal: Ihils the paiii'. vvlin 
mav have been exiessive at lir~t. often lessen. The di'ei~e may remain statue 
arv for veais, then exiuerhatunis meur and it make' rapid progre". On. 
sionallv the process seems to he arrested There are instances of vvliat m. 
be called acute ataxia, m which, within a ye.n oi even less, the ntioordiiiatu 
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(C) (ihNMui, r.vni.Kis.—liven though these two diseases ajg bq. B&if 
nilieil ami ol'ten associated, it is of very great practical importance to detajj- 
niine, when possible, whether the type is to be spinal or cerebral” Jo?, fiTthe 
great majority of eases, when this is established, it does not change. The 
dilhculty arises in the premonitory stage, when ocular changes and. abnor¬ 
malities of sensation and the deep relieves may lie the only symptoms. At 
this stage anv’alleration in the mental characteristics is of the utmost sig- 
Milica nee. (See (leneial l’,ire~is.) Los* of the deep relieves and liglitninj 
pains .-.peat for tain's; active iclleves. with ocular changes, especially optii 
atrophy. arc suggestive of paresis, 

( T ) Visn it.vn ciusi s and xi.i'iuuui; svmi'Toms may lend to error, and in 
middle-aged men with severe, reclining attacks of gastralgia it is always 
well to heai in mind the possibility of tabes, and to make a careful evamina- 
tion of (he eves and of the knee-jerk. 

Prognosis. —Complete recovery can not he expected, but. arrest of the 
piocess is not iiiuommoii and a marked amelioration of the symptoms is 
ficquciit. Optu-nerve atrophy, one of the most serious events in the disease, 
has this hopelul aspect -that iinooidination rarely follows and the progress 
of the spinal symptoms mav he artesied. On the other hand, mental symptoms 
are more likely to follow. The optic atiopln itself is occasionally checked. 
On the whole, the pingim-ts in tabes i- had. The expcilencc of such men as 
Weir Mitchell. Charcot, and (towers is distinctly opposed to the belief that 
locomotor atavia is ever completely uircd .Vo such ease has come under 
my personal oh-ei vat ion. 

Treatment. —To aircst the progress and to relieve, if possible, the symp¬ 
toms me the objects which the practitioner should have in view. A quiet, well- 
regulated method of life is essential. It is not well, as a Mile, for a patient to 
give up his oreupat ion so long as lie is able to keep about and perform ordinary 
work, pioudcd there is no evident mental < liange. 1 know tabetics who have 
for years conducted large businesses, and there have been several notable in¬ 
stances ill our profession n| men who have iisen to distinction in spile, of the 
existence ol this disease. Kxeesses of all soil', more particularly m bacclui 
el mine, should he imefully avoided. A mini in the pie-atavm stage should 
not many. 

Care should he taken in the diet, parln ulatlv if gastric crises have oc¬ 
curred. To secure anest of ihc disease main lemedies have been employed. 
Although syphilis plavs h an impoiiant rule in the etiology, it is univer¬ 
sally acknowledged ih.it ncilhei meuuiy nor the iodide o| pot a'sium have any¬ 
thing like the '.line mtlueuie over the tabetic lesions that they have over tin 
ordinuiy syphilitic pioiessc-.. However, when the svplnlis is comparatively 
recent, when symptoms develop vv n Inn two years of the primary infection 
the disease mav he ai tested !>v menuiv and iodide of potassium The Crein I 
authors have leeentlv spoken min h mine hopefully of the henelit of aim- 
svplnlitie treatment in eailv eii'C' of tabes, and it is well to give the patient 
the henelit of at least one llioioiigh course ol moreimal inunctions and mdidi 
of potassium. Of remedies vvlmli mav lie tried and me believed hv sum 
writers to retard the progress, the following me mnmmended. Arsenic n 
full doses, nitrate of silver in quarter-gum do'C'. Calabar beau, ergot, am 
the preparations of gold. 
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svmploms Hint suggest tabes. For practical purposes we are forced to Keep 
Hie distinction clearly in mind, and for this reason it seems best, at least for 
the present, to consider them separately. 

There is, however, a group of cases m which the symptoms of the two difr 
oases are associated in every combination. The name “ tabo-paralysis” has 
been given to these cases. 

(a) General Paralysis. 

Definition. —A chronic, progressive, disease of the brain and its meninges, 
associated with psychical and motor disturbances, finally leading to dementia 
and paialvsis. 

Etiology. - As in tabes, the most important individual factor is syphilis, 
which is antecedent in both conditions nt from TO to 00 per cent of all cases. 
Males aie alTccted much more frequently than females. Tt occurs chiefly 
between the ages of thirty and fifty-tiic, although it may begin in childhood 
as the result of congenital syphilis. An overwhelming majority of the ea«w 
aiem married people, and not infrequently both husband and wife are iillectcd 
or one has paresis and the other tabes. Statistics show that it. is more commoi 
in the lower classes of society, bill in America ill general medical practice tin 
disease' is eeitamlv iimie common in I be well-to-do classes. Heredity is i 
more important factor here than in tabes, although its influence is not great 
An important piedisposing cause is “a life absorbed in ambitious project 
wiib ail its stlongest menial efl'orts. its long-sustained anxieties, deferrei 
hopes, and straining expectation " ( Mickle). The habits of life so froqiioiitl 
seen in mine business men ill oill - large cilics. and well expressed by th 
phi,ise " binning the candle at. both ends," strongly predispose to (he dlseasi 
Morbid Anatomy.—The dura is often thickened, and its inner surfai 
max show the various loinis of In pert i opine pachymeningitis. The pin 
cloudy, thickened, and adherent to the ooitov. 'flic eerebro-'piual fluid 
increased in the meningeal span's, espeeiallv ill the meshes of the pin, and 
tunes to such an extent as to le-emhle cysts. The brain is small, and weig' 
less than noimal. The eoiivoluiions are atrophied, especially ut the union 
and middle lobes. In acute eases the loam may be swollen. In penoniie. m 
o'dematous The In,mi (ortex is iisiiallv led. and. exiepl in advanced cti'i 
il mav not he aliopbied, the nliophv of I ho bemi'pheies being at the expel 
nf the white matter. The lateral ventiieles aie dilated to iompeiisate for t 
atropln of the hum. and the ependyma mav he granular. The fourth vi 
tnole is more constantly dilated, with granulations of its floor covering ! 
calamus soriptoriii', a condition seldom seen in am other alfeitioii. 

//cdo/m/iid//// there i- atrophy of the nerve lihivs. especially the tangen 
and siipra-radul, degeneration of the lteive iell~ of the cortex, and a gi 
overgrowth of the neuroglia, with the presume of numerous giant -pidei ci 
In the dilated adventitial spaces of the blood-vessels there is a gloat act in 
latum of cells- -plasma cells with a few lymplioevtos and an occasional n 
cell. In the tissue itself are found Hie curious rod-'hnped structuns. wl 
are derived from the vessel walls. Compound ginnulai impa-ilos ate : 
found near necrotic areas. There i' often a veiv great iimen-e in the -i 
blood-vessels, and various kinds of alterations of the vessel wall' have 1 
described. The improved method' of staining the iieuro-libiil' (Caj.il 
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delirium, as it is called, is, however, not characteristic, as was : 
posed;' of paralytic dementia. Besides, it does not always occur, but 
stead there may lie marked melancholia or hypochondriasis, or, in. < 
stances, alternate attacks of delirium and depression. 

The facies has a peculiar stolidity, and in speaking there is ffiarijedlja 
lousncss of the 1 ips and facial muscles. The tongue is also tremulous, and 
he protruded with difficulty. The speech is slow, interrupfSCand blao#A 
Writing becomes difficult on account of unsteadiness of the hand. letters 
syllables, and words may be omitted. The subject matter of the patienf 
letters gives valuable indications of the mental condition. In many instanceo 
the pupils arc unequal, irregular, sluggish, sometimes large. Important 
symptoms in this stage are apoplectiform seizures and paralysis. There may 
be slight syncopal attacks in which the patient turns pale and may fall. Some 
of these are )irlil mal. In the true apoplectiform seizure the patient falls sud¬ 
denly. becomes unconscious, the limbs are relaxed, the face is flushed, the 
breathing stertorous, the temperature increased, and death may occur. Epi¬ 
leptic seizures are more common than the apoplectiform. There may lie 
a definite aura. The attack usually begins on one side and may not spread. 
There nisiV be twitching* either in the facial or brachial muscles. Typical 
Jacksonian epilepsy may occur. In a case which died recently under my 
care, these seizures were among the early symptoms and the disease was 
regarded as cerebral syphilis. Iteeiirring attacks of aphasia are not un¬ 
common. and paralysis, either monoplegic or hemiplegic, may follow these 
epileptic seizures, or may come on with great suddenness and be transient. 
In this stage the gait, becomes impaired, the patient trips readily, has diffi-.. 
cultv in going up or down stairs, and the walk may be spastic or occa¬ 
sionally tabetic. This paresis may be progressive. The deep reflexes are 
iisiiallv increased, hut may be lost. Bladder or rectal symptoms gradually 
develop. The patient becomes helpless, hi*dridden, and completely demented, 
and unless care is taken niav sulfer from bedsores. Death occurs from exhaus¬ 
tion or from some inleicurrent alfeetion. The spinal-cord features of dementia 
paralvtica may come on with or precede the mental troubles. There are eases 
in which one is in doubt for a tune whether the symptoms indicate tabes or 
dementia paralytica, and it is well to bear in mind that every feature of pre- 
alaxic talios may exist in the early stage of general paresis. 


( h ) Tithn-inruliixif. 

Emphasis has been laid on the probable identity of the processes underlyin' 
tabes and dementia paralvtica. the spinal cord in the first case receiving th 
full force of the attack, and the brain in the second. It lias been thought ilia 
stress is the factor which determines the location of the process, and that me 
whose occupations require much bodily exercise would be apt to have tube 
while those who-e activities are largely mental would suffer from pared 
Fsually when the cord symptoms are pronounced the svmptoms from the lira 
remain in abeyance, anil the rever-e is also true. There are exceptions 
this, and cases of well marked tabes may later show the typical symptoi 
naresis, but even then the ataxia, if it is not of too high a grade, oft 


It 
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lOptic atrophy, when it occurs in the pro ataxic Mafic ”1' ml,,-. mindly indi 
fe tiiat the ataxia will never lie pronounced. 1ml iml'ortnn.ii• !v n i» ire 


I e tHat the ataxia will never lie promnuieed. 1ml unfurl imat, ! \ n i» Ire 
Illy follotred by the oeeurrenee of menial symptoms. Moll believe- llial 

it 50 p er cent of liis asylum eases of I aim pa rah - U hail ha.I ... "pi a 

Mjfy. Its oeeurrenee IS therefore of grave -lynila ala e. I he in. ulal -v nip 
p may l>0 delayed for many years. 

The symptom nniiph.r of laho-paralv-is is ma.le up ol a . miiUm m nm " 
symptoms of the two eomlilions, ami varie-pr. ai!v. Il nun he-m a - i.ihe 
1 lightning pains, hlaihler symptoms. Argyll h’oherl on pup:!, lo ol 11 1 * 
1 reflexes, ele.^to have ilie menial -vmplmii- a» !.!<■! hilm ; or. mi I he oihei 
jt^riil.. cord symptoms may imm- on alley the paiielil lia - h.nvn main. 

ftj^i'ilal changes, In a mimher of ea.-e- ihe -v mplmn- an . . d" in i • 

COhihine.1 that the name taho paralv-h i- al >>m e apple able. \h cut no- 
jerks, ocular palsies, or pupillary sy Iiiptoui - may pre.ede I he luealulow ii be 
many years. 1ml nolle of them have so pruyo a : mui fa am in pmai'i l" lb. 
menial stale as has optie atrophy. Ollier Up. - ..I ahniat.*41 non U'lernip 
the-course of lal.es, ami tin mi-lake mu-1 mu he ma.le ..I u -.m.Iiu- ih.-n 

all ns genera! paralysis. |„ -u.-'h in.Manees the . I may he,,,,;, . i.-ai am 

remain so In 1 lie etui. 

Diagnosis. The recognition Ol gom-ral paiah i in 11.*■ -inn I lap.' i 
extremely dillieidl. as il is oll.-ii impos-d.l, I,. .. 'lie 1 ha 1 im- ! Ip all- rs 
tion ill conduct i- anything more than one ..I lb-- nu....l m pha 1 n. win. 
most men are al limes -ulm-i. 'Ihe l.ill.m ur- 'l'-eripiion lo I ' ’I ' '"i ' ■" 

ail mi nil >le presentation of the diagnostic ehaia.-n-i- of the .-ally lape ol lb 

disease: “ If should armt-e -u pa am if. I'm in lam ■ a .. he.ililo mai 

in or near the ..f life, di Im.-llv not th- ' m-nmi-.' m uuUi.-. m m ■ 

rasthonie Ivpe. -la.w.- some !.. - "I m 1 en —t min al ...11 *u ' [ 11 p-‘ 111 1 1 ba u- 

ollmi.lilie to them: if lie lie,mile- Vanilr'h al. ell! mind. .1, led!, . twill 


[i*• hini'f! f in 


attending to tlu-m: il lx* m.- \:»r\iu:/!y ... •. mo.. 

ferellt, tieplipent, apathetic, ilii-om idm ste. ami. a'lhoiiph aoh lo I"!be,.. I 
routine duties, hi- alultly l- lake up n.-vv v.oii i . O" mallei foot I'"!' 

diminished : if lie ran h- w-ll I.Old nan.la! ail.. and .. 

conception, pereeplfon. ietl<-,-l ant;, jmlgita-lyt.; I dm, ■ . an an,--.mud la-I. . 
initiative, and if ev-riimi :uu unwmil. d .. -"ei pig. a al l.n ipia-: i i ll 

emot ions are int.'ii- ' a d and ea -: 1 v el ia up.-. • u a.1 "a.I . 11. mi t -Pi 

causes; if the -.-Mini in-liliH u nm r.-a-m.,!■! emim.'ad : bid,, ' nm 1" nm 
are even slightly blunt, d: ; f ib. p.-r-.m in .pa ' mu veil, ., p;.„ 

apathy his own's,t- of imlem; me and irniai. dm and Ua n ".a a 

and especially if at ..- he bun-,-!! in III- i- a- liphl and -mb!, id . la: 

Spain to do so; if any pinpl'Hi,- of e.-relnsl va o nclm d: "nn.uice a 
not iced, however vapue or vallaba . 

'I'hero are eases of ear,-1,nil -yphili- which . !.!v •iinulai. •hoe oils par 

Ivliea. The mode of on-d i- imporlanl. pari a ularlv w- ! s’is Mi. mi 

toms are usually early in ;di:!i-. Tin- alVc-tyt* "I tla- .. -md toiip 

is not present. Kpih-ptie seizure an- more eonuno" am! mu., ■ 

cortical or daeksonian ui aba r;a na". I la: e . pan - ■ 1 1 1 '' 1 ' ’ U 

sTmploms of general pare-!- . ta.i eommmi n ' o.'iia-el im, will, ''a- dev, 'o 

ua-nt of pnmmats or delinite pumuiatoii- meinuz e -. ’ h> e - '' n I 

hand, instances of par.-is folb.v mp closely upon tla- .. 

. ..4 . • .,,,.1. ili,.!,. ip.iv In* i h 11hill' H"»r<* ;i ;irWrr 


iiioImi i! ; hi 11 *. 111 » 


hand, instances of pare-is u 
Post mortem in such ea-,- 11u- 


nothinp u" 
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h Iciohs !iinl‘ diffuse ineningo-enccphalitia, which may present nothing dys-fl 
(unlive, Imt the lesions, nevertheless, may he caused by the syphilitic virtsflif 
Cases also occur tn which typical syphilitic lesions are combined with the ojtli-j 
miry lesions of dementia paralytica. There are certain forms of lead enoffph-l 
alopalhv which resemble general paresis, and, considering the association on 
pluinbisin wilh arterio-sclerosis, it is not unlikely that the anatomical sab-1 
siialum of (lie disease may result from this poison. Tumor may sometimeSj 
simulate progressive paresis, but in the former the signs of general increase 
of the intracranial pressure are usually present. The Wassermann reaction 
(see S\philis) is present in n majority of eases. 

t'ljluilingiioUvi.— -The study of the cellular elements suspended in the cere-! 
bro-'piiial iluid, first instituted by Widal and Havant (1900) in cases of de- \ 
mentis paralytica, has tome to be an important diagnostic measure, particu- | 
In 1 1\ m tabes and paiesis. In both of these alTectionsjsjiinal lymphocytosis is . 
tin' rule ami is usually associated with a marked albumin reaction—the nor¬ 
mal fluid containing no albumin, or at most minute traces, and',.a negligible r 
number of formed elements. It is simply the expression of a subacute or ! 
chronic inllamimilon process, just as polymorphonuclear leukocytosis is char- ( 
acterislic of an acute process. It is, however, tirst and foremast the syplv.'~*-; 
triad- tabes, paresis, and eerebro-spinal lues—which is suggested by lyiii^'' 0 
evtosis in the spinal Haul. Positive reactions, cy I ((logical and chemical,'?/® 
among the earliest somatic svmploms. and may therefore clear up obscure 
vases of talics and paresis, just al the time when diagnosis is most difficult. 

Prognosis.— The disease rarely ends in recovery. As a rule the progress 
is slowly downward and the else terminates in a few years, although it is 
occasional!' prolonged ten or fifteen years. 

Treatment.—The only hope of permanent relief is in the cases following 
syphilis, which should he placed upon large doses ml iodide of potassium, and 
given a mercurial course. Careful nursing and the orderly life of an asylum 
are the onlv measures mvessmy in a great majority of the eases. For sleep¬ 
lessness and the epileptic seizures bromide* may he used. Prolonged remis¬ 
sions, which are not uncommon, are often erroneously attributed to the action 
of remedies. Active treatment in the early stage by wet-packs, cold to the 
head, and systematic massage have been followed by temporary improvement 

Haliers Zoster 

(Emin: And? Ihnnorrhnjir hi/lawmation of the Dorsal Hoot Ganglia). 

Zoster i- an acute specific disease of the nervous system with a looalizatio 
in the ganglia of the posterior roots (Head and Campbell). There are hivmol 
rhages and mllammatory foci, vv ith destine!mu of certain of the ganglion cell 
leading to degeneration of their u\is-cyUnder processes. W. T. Howard li. 
show ii. even in the herpes fac ialis such as accompanies pneumonia, that luemo 
rhagn lesions akm to those of true /.osier are demonstrable ill the Ca-seria 
ganglion. The two conditions, however, are etiologically cpnte distinct. 

Clnuiffard reports cases which indicate an extension of the process fro 
the posterior ganglia to Hu 1 neighboring meninges. There mav be pains dov 
the spine, girdle pains, and exaggerated knee jerks with marked lymphocytes 
llcii.es uurieuljris is associated with lesions in the otic ganglion (Ham- 
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M), and this form nniv lie i out pin all il w ilh .I 1 1 an-ient fat ,al pai alipi- at 
ietitncs with sc\ere auditor! sini]>ti>in- 

In zoster there is often ti prodromal pcimd. in w 111 < It the pit a nt feel- 1 
1 pain.^and the ra-li conics out on the tilth! m Imuth 1I.1 \ 'I In ihui.nle 
C outcrop of M’-ltle- lia- ,1 sepmelilal ilt-t 111 >u I lull, mie .n n.m, nf t' 
OUUIlg skin-field- liemg alftvted. alltnt -1 miattulili 1 1 r 1111 << 1 . 1.1 inn ale 
B body. With mmliiment "f iciiii.il. 1 11111 1 >a 1 .n -a. nil eaneha the /mi 
girdle ft>rm of the M'-imlar mitt ii.p, limn wln.li the .Ii-.-.i-f ",.5 it nan 
nnturalh lo-t on lllg lit the dl-tm'lmn III till’ kill In 111- limn tin 'hm 


Of the limit-. It 1- piv-cnt in it- Hptial Imm mil\ win 11 tin tlnn.nn •■aiiel 
Itre-ftlfwleil. The erupt lull I- iini-t aluilnlalit ill pah lie <mn p.unliu • In t 
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HL DISEASES OF THE EFFERENT OR MOTOR TRAC 

\ Hi' \\ IIHI.I-. I l; \t 'I 
] I’tiot.ui s-n 1 (Cl MUM 1 Mi 1 1 1 m: \iliofifi 
(Poliomylilis Anh rinr < lii’Hi n.i 1 ///;/.,//../»/. /. / ./■/. , . •• . I’lmin - 

liii.lnii I’linihi-i 1 

Definition.- \ ilt-ea-e t h 11 .n h 1 i/'''l It' a I V mi • ih ■■ in ■ it urn nf t In m.. 

tract. The ulmh tt.nl I- n-ii.illi im 1 il\eiI Imt at linn the ... 

limited to the loilei -1 pun III \--ni i.ilcil -a. 111 1 1 i |• ’ i ■ -im • • t i• ■ |' •. 
the lit It s( le-. 11 il n 1 1 in 1 1 with tin u 1 1 n h - - pa In 1 i 1 n 1 1 1 l . ^ I III** a l! < • t in 
as a rule de-i 11! a • I a t'.i 1 1 I n n in; t m'l i In i ini ' 1 1 .1 1 1 e* it \ nit I *i 1 * * i *■ 

muscular at i "pin “! - nnia! ni u 1 ij ( n i a in . ■ el 1 “i . 1 11 iat* i a! ■< I* i n i uni 

pl'ngres-iio lnilli.il p.ua'i-i- \ -h'W at T i ipti. h - ■. 1 1 1 ■ * ' 1 1 tin nnitni leinmti 
the allatolUJl al ll.t-l-. a lul t h' dl'U-el nlu nl tin W 1 1 ‘ 1 1 «• luotnl path llivni.i 

ill mail! ease-, the mi tu al. tnilnat. ami puia! i > n; n Tin n m.i, ■ ’in 
in il.-i ul;i r atiopln with lilth "I l" 1 -pa-m m pm " i\e wa Imp i' 1 iii.u 

S|ia-III tltld preal im h a-e i 'i 11" 11 th n - I u "I h< ' t III h a h aiId• *1 met' 

of imohemeut of tlie nmlm nm h ' in tin 1 ri■ 1 11! a -a "... lahm u'.u; 
para 11 -i- ; while in ot in -i - ,i.m ii with atlnphi n | “ * I .i I i • "I tin aim ) 

spastic (multi ton ill tin Inn- am! Iiiilli.il hill I."e. ■ hip ami -i 

'if i nrtleal |e-io|| Till -e \al mil- -tape- unr. I" t 1 e "d ill lh' -ann i .i-‘ 

For ( ou\enieiu e, 1 in 11 *.i r lia 1 . 1 1 >' s 1 - will In ' mi ’Int'd -* [». 11 .* I' Iand 1 I 

here take up together /um/n ->o . niH-iil'ir • ihn/,hi/ and <i m //•.//-./*// u I'll, 
Si li'rifi*. 

The ilt-ea-e i- known a- tin- \rnll-l»Uilietmc t.pe of pi op I e - - |\ e mu set 
atrophy mnl a= CiuieilhleT' jial-j. aftei the 1 n neh ph.-n'ati- who early 
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scribcjl it. Luys and Lockhart Clarke first demonstrated that the cells <,'! tip 
ventral horns of the spinal cord were diseased. Charcot separated two tJJMb* 
one with simple wasting of the muscles, due, ho believed, 
confined to the ventral horns (and to this he restricted the name gro$pes|»e 
muscular alrophv—type, Arau-Dueliennc) ;.the other, in which i&ere-WMtega** 
tic paralysis of the muscles followed by atrophy. As the anatomical basis for 
this lie assumed a primary degeneration of the pyramidal tracts and a second¬ 
ary atrophy of the ventral horns. To this he gave the name of amyotrophic 
lateral sclerosis. There is but little ovidence, however, to show that any such 
sharp distinction ean be made between these two diseases, and Leyden and 
Cowers regard them as identical. 

Etiology.— The cause of the disease is unknown. It is more frequent in 
males (Iran in females. It allects adults, developing after the thirtieth year, 
though occasionally vomigcr persons are attacked. A large majority of all 
ca.sc.-Tor progre-sive muscular atrophy under twenty-five years of age belong 
to (he dystrophies. Cold, wet, exposure, fright, and mental worries are men¬ 
tioned a- possible causes. Erb has lately called attention to certain cases fol¬ 
lowing injury. Hereditary influences are present in certain eases. The rare 
form "winch occurs in infancy usually afTccts several members of the same 
family. Hereditary and family influences, however, play but a small part in 
llu* eiiologv or Ibis disease, and in this it is in contrast to progressive neural 
limsciihirTiirophy and the dystrophies. Vet, in the Farr family, which L 
recorded some years ago, in which thirteen members were affected in two gen¬ 
erations. with flic exception of two, the eases occurred or proved fatal above 
Hie age of forty, and Hie late onset speaks rather for a central affection. The 
soaslic form may develop laic in life—after seventy—as a senile change. 

Morbid Anatomy.— 1 The essential anatomical change is a slow degenera- 
ti,, n of (lie motor path, involving particularly the lower motor neurones. 
The upper neurones arc also involved, either lirst, simultaneously, or at a 
later period. Associated with the degeneration in the cells of the ventral 
horns there is a degenerative atrophy of the muscles. The following arc the 
important anatomical changes: (») The gray matter of the cord shows the 
most marked alteration. The huge ganglion cells id the ventral horns are 
atrophied, or, in places, have enlirelv disappeared, the neuroglia is increased, 
and the meduHated fibres are much decreased. The fibres of the ventral 
nerve-roots passing through the white matter are wasted, (b) The ventral 
roots outside of Hie cord arc also atrophied, (c) The muscles which an* 
affected show degeneiative atrophv. and the inter-muscular branches of tlm 
motor nerves arc degenerated, (d) The degeneration of the gray matter '- 
rarely confined to the cord, but extends In the medulla, where the nuclei of 
the motor cerebral nerves are found exten-ivelv wasted. (<■) In a majority oi 
all the eases there is sclerosis in the vcntro-lateral white tracts, the latoi.il 
pyramidal tracts particularly are diseased, but the degeneration is not confined 
In these tracts, and extends into the vcntro-lateral ground bundles. The dirnt 
cerebellar and the ventro-lnteral ascending fraets are spared. The degenera¬ 
tion in the pyramidal tracts extends toward the brain to different levels, and 
in several eases has been traced to the motor cortex, the cells of vvhuh havi 
been found degenerated. In the medulla the medial longitudinal f.i'eiculu- 
' ’’ — 1 'h In those eases in which no sclerosis has beer 
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■y'found in the pyramidal trad.' there has hivn a sclem'i- <>i tin- xonln> lalei 
: ground bundle (short I rads). 

Symptoms.—i'Irregular pains max pin ode ihe onset of iIn- xx.i'tmg, .11 
-cases may lie treated for diromc ilu'iimaii'm Tim hand' aie u-uall\ lit 
affected, land there i' dillieully in perfoi mmg I u .1 n- n 1.11111 Ml I a 1 inn- Tl 
muscles of the hall of the llmmh xx.l'to oailx. llun tin mleni--ei and Ini 

bticales, leaving IlliUhed depressions liolxxeen ill!.I.n.npal lioin- I llmialr 

the contraction of the ||e\or and extoii'iir uui'ih' and 1 In oxiiemo at 1 < 1;<I 
of the thumb musehs, the iiitereso.i, and 1 11 in In it ale' pinilmo-. the 1 Ian hai 
—main ill i/nlfr of Dnellenne Tin 1 llevo'ol the Ion aim .lie 11 u.nlx mxoln 
before the extensors. In the shoiililfi-gndle tin- deltoid 1- III-I all'.till, 
may XX’ll.'te exell licfore the Olhei inil'i'le' ol the ii|i|iei ■ \ 1 1 < in 1 1 \ din lull 

niu.sdes are gradually atl.nkod, the 111>|>• ■■ pail ol tin- h.i|« m loin: n man 

Unaffected. Oxx 1110 |o the fivhlolle" of the mini |c- x\ lin h i ■ | ■ | >< .1 1 il.lln In. 

tends to fall fonxard The plalX'ina mxonlc- i' iinallulid and olion h\|n 

trophies. The amt'and Ihetiiink mii'ele' max he mm h at 1.>|d.i. .I In Ion 1! 

legs are uttai led. Tile l.ne mil'eles .11 e al l.n lo d lale I 11 1111.1 1 • I \ I In inli 

costal and ahdominal nni'de' max he ni'olnd ihe \\. 1 -111 ■ ■ jinn.id- io . 

extreme grade, and the patient max lie ,t< 111.1ltx “'kin and l.oin and. .1 

“ lixiing skeleton'." the i a-i ' an not .11 in ' mu 1 inn and " id 

n 

shows." , llefnimille' and 1 mil 1 ai 1 1111— n -nil. uni lonlo-i- 1 alnco I alwa 
present. A eui uni'txx ill lung of the mil-i lo I Ida dial loll I I a m'niiHi xm 
torn, and may on nr in nm-ile' xxlmh aie not u 1 all.nlo'd li 1 a mo 
important '\mplom, Imt 1 mil. a' xx.i' honieil. -111■ ■ I a 'h.nnnii 1 
feature of the di'oa-e. The iinlahilil) id lie inu-ih- is imna id Si 11 
tiQn is UIl I ill p.l 11 < -d. hut tin- I >.1 1 II Til max 1 > • 11 .1 da 11 ■ ol niimline and toldin 
of the atrected liinh-. 'Idle galxamt and laiadu 111 1 1 a I *1 1 1 1 \ of tin 11111 il 
progrossixely dimini'he' and max heionn ' .Mini, tin- yalxaitn |o 1 1 tin/ I 
the longer tline In 1.1-1- nt i.ipid xia-twig and pualx-i tin nailnni ol 1 
general ion max I" ol.iained dho e\i ilalnlitx ol iho mixi linid, m.i, | i»'i 
after the mii'ele' luxe ira-ed lo 10-poml d In h*. ol poxxi 1 1- ii u.dlx pi 
portionate lo the xxa-ting 

Tile fo 1 ego 1 ny r ill -I 1 l|itlull applies to the gmup ol iao- in xxlindi I 
atrophy and pill a lx -I- me llai I id ill nil u a- < n.xx ■ i - tali' 11 III ol 11 " I i .1 
those xxhull (dianoi ■]• -t 11U' .1 anixntiophn 1 . 0 . ml n I010-1-, -pa In pain 
sis precedes the xxa-ling I In- limit atiopln 1 11 ~ 1 inxolx. lln 1 aim .1 
then the leg'. The ro'h \o- an gioatlx linn a ul II 1- nm ol the line " 
ditions in xxlllell 11 J.I'X ilonii-m.n he ohlained d In- Iim-I IX pn al 1 • mil 1 1 ion 
spH'tic paraplegia max In piodmed. On -tailin' lo xxalh. tin painnl .o 
glued to the ground and inalo - imdlei Inal all. lent lo III! lln lo. ihoii f. 
or ti ve short ipl iek -I op- III * 1 t.ll.i ‘11 oil lln* IO. •- >x 1 1 h the I n .d . 11 11 oxx 1 1 I ol x\ a i 

and finally he stall'nlf -onn 1 .. xx nh gnut Mpnlilv .. of lln palm 

can xvalk up and down 'tan- I" tt»*i Ilian on tin 1 *' el I in .xa-luej 1- in*, 
so extreme as ill tin* alotin lo'in and tin lo-- •.I poxxi r max ho out of p 
portion to it. The -phmetni- ai" unallicteil • mil po\x> 1 max In' lost rm 
Oases are met with xxlneh lone-pond .miiial" x to Ihe 1hnn.1l pullin' gi\ 
by Charcot of ainxotroplne lat. m! -d-io-i-. d m - aie noi nrx .nmmon. a 
it is nnieli more 11-ual to lux.- a eomhination of the txxo lxp. -. A Ihici 
atrophic j^iralvsis with inc-rea-ml n llexe» 1- often met xx it h I Im-e dilTercn 
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depend upon the relative extent of the involvement of the upper and lower 
motor 'segments and the time of the involvement of each. The condition may 
be unilateral. 

As the degeneration extends upward an important change takes place from 
the development of bulbar symptoms, which may, however, precede the spinal 
manifestations. The lips, tongue, face, pharynx, and larynx may be involved. 
The lips may 'lie affected and articulation impaired for years before serious 
symptoms occur. In the final stage there may be tremor, the memory fails, 
and a condition of dementia may develop. 

(lowers gives the following useful classification of the varieties of this 
affection: (I) \tonic atrophy. Incoming extreme; ( 2 ) muscular weakness 
with spasm. Imt without, wasting or with only slight wasting; and ( 3 ) atonic 
alropln, raidy extreme in degree, with exaggeration of the relieves. These 
conditions may “coexist in every degree and combination—between universal 
atonic atrophy on the one hand and universal spastic paralysis without wast¬ 
ing on the other.” 

Diagnosis. —Progressive (central) muscular atrophy begins, as a rule, in 
aditll life, without hereditary or family influences (the early infantile form 
being mi exception), and usually ulfeels first the muscles of the thumb, and 
gradually involves the mtorossei and linuhricalos. Fibrillary contractions are 
common, electrical changes ncuir, and the deep reflexes are usually increased. 
These characteristics aie usually siillieient to distinguish it from the other 
forms of muscular wasting. 

1 !n syringo-myelia the symptoms may lie very similar (o those in the spastic 
form of miisiiilar atrophy. The sensory disturbances in the former disease, 
as a nile, make the diagnosis clear, Imt when these are absent or but little 
developed it may he very dillicult or even impossible to distinguish the diseases. 

Treatment.—The disease is immable. 1 have never seen the slightest 
benefit limn drugs nr electricity. The downward progress is slow hut cer¬ 
tain, though in a few eases a temporary arrest may take place. With a history 
of syphilis, mercury and iodide of potassium may he tried, and (lowers recom¬ 
mends courses of arsenic am) the hypodermic injection of strychnine. Prob¬ 
ably the most useful means is systematic massage, particularly in the spastic 
eases. 

Itidlmr Parahini* ((ihiMo-lalrio-laryngeal Farulym). 

When (he disease atfeets the motor nuclei of the medulla first or enrly. it 
is called bulbar paialy-i'. hut it has practically no independent existence, a- 
the spinal cord is sooner or later involved. 

Symptoms.— The disease usually begins with slight defect in the speech, 
and the patient has dilliculti in pronouncing the dentals and lingual'. The 
paralysis starts in the tongue, and the superior lingual muscle graduallv be¬ 
comes atrophied, and finally the mucous membrane is thrown into transverse 
folds. In flu' process of wasting the fibrillary tremors arc seen. Owing to 
tins loss of power in the tongue, the food is with ditliculty pushed hack into 
the pharynx. The saliva also mav he increased, and is apt to aeemnulati 
in the mouth. When the lips become involved the patient can neither whi'th 
nor pronounce the labial consonants. The mouth looks large, the lips art 
' —.i 4 Wi> is constant drooling. The food is masticated with difli 
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the atrophic muscles, but also in muscles and nerves wta^n w* wppj&totly 
normal. ' *’ ,^jV. -' 

This form of muscular atrophy seems to stand between the Cfcitntk form 
and the muscular dystrophies. Occurring in families and i te glfllririg . fe early 
life, it resembles the latter, but it is more like the former^ •thli-fflaaHary 
contractions ,and muscular twitchings are common, that the small muscles of 
the hand are apt to be involved, and that electrical changes are present. In 
the prominence of sensory symptoms it differs from both,.yIn of ampir«i 
double club-foot this disease should be suspected. 

3. The Muscular Dystrophies 
(Dystrophia muscularis progressiva, Erb). ■ 

Definition.—Muscular wasting, with or without an initial hypertrophy, 
beginning in various groups of muscles, usually progressive in character, and 
dependent on primary changes in the muscles themselves. 1 A marked hered 
itary disposition is met. with in the disease. 

Etiology.—Mo etiological factors of any moment are known other thai 
heredity. The influence may show itself by true heredity—the disease occur 
ring in two or more generations—or several members of the same generatio; 
may be affected, showing a family tendency. Many members of the sam 
family may be attacked through several generations. Males, as a rule, ar 
more frequently affected than females. The disease is usually transmittc 
through the mother, though she may not herself be affected. As many as 2 
or 30 cases have been described in five generations. In Erb’s cases 44 per eei 
showed no heredity. The disease usually sets in before puberty, but may I 
as lute as the twentieth or twenty-fifth year, or in some instances cv< 
later. 

Symptoms.—The first symptom noticed is, as a rule, clumsiness in t 
movements of the child, and on examination certain muscles or groups 
muscles seem to be enlarged, particularly those of the calves. The extern* 
of the leg, the glutei, the lumbar muscles, the deltoid, triceps and ml' 
spinal us. are the next most frequently involved, and may stand out w 
great prominence. The muscles of the neck, face, and forearm rarely still 
Sometimes only a portion of a muscle is involved. With this hypertrophy 
some muscles there is wasting of others, particularly the lower portion 
the pectorals and the lutissimus dorsi. The attitude when standing is ' 
characteristic. The legs are far apart, the shoulders thrown back, the s) 
is greatly curved, and the. abdomen protrudes. The gait is waddling 
awkward. Ln getting up from the floor the position assumed, so well km 
now through (towers' figures, is pathognomonic. The patient first 1* 
over in the all-fours position and raises the trunk with his arm-: 
hands are then tinned along the ground until the knees arc reached: i 
with one hand upon a knee ho lifts himself up, grasps the other knee, 
gradually pushes himself into the erect posture, as it has been expressed 
climbing up his legs. The striking contrast between the feebleness of 
child and the powerful-looking pseudo-hypertrophic muscles is \erv chara 
istic. The enlarged muscles may. however, be rolutiielv very strong. 

■ 1, s , ' !, so is stow, but nrogressixe. Wasting proceed- 
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Jnceipf the enlarged condition of tin* muscles dis.ippe.it \i tlu- 
d distortio ns and contractions are lommnn. 

BUsdesof the shoulder-girdle are neatly always a lb vied ■ .11U in tlu- 
during a symptom upon which Erb lav s great -ire— With the 
the arms, when one endeavors to iifi ilic palicnl. the shoulders 
„ c=ir to the level of the ears, and one get 1 - the impression as though the 
liilawflfreslipping through. These "loose shotildeis" aie \ci\ i lui.a ii i 
. 'iSie abnormal mobility of the shoulder-blades gi\c< 1 In-in .1 winged 
ppearance, and makes thosmus seem much longer than usual when ihe\ are 
. out. 

_ The patients complain of no sensorv symptoms. The atiophie mu¬ 
scles do.not show the reaction of degeneration except in evtiemeh rale ill 
stances. 


Clinical Ponna— A numher of illirerellt type* have Iteeii described, depend¬ 
ing upon the BgC at the Ollsel. the muscles lirsl nHVeli-d. the m.urrelice of 
hypertrophy, the prominence of heredity, etc. Hut Krb Ini* shown that there 
is no sharp division between these dilTcrciit forms, and classes them all under 
the name of ihislrujihia tuiisi iilnri* prugrrs miu. b‘or eonveineiiee of descrip¬ 
tion he subdivides the disease into two large gmup*: 

I. Those eases which incur ill c I old hood. 

II. The eases occurring in youth and adult life. 

The first division is subdivided into ( 1 ) tin- hvpcrlropliu and the 
atrophic form. 

Under the In peril opine foim. which i' the p-i ado hvpeilrnplm in 11 -< 11 l.ir 
paralysis of authors, he thinks it is useful todi immitsh between the ia-e. in 

which (a) the enlarged iiui'iles have iindeig. lipum.iUisis 1 <■. p-eudo 

hypertrophy—from those (/<> in which theic i~ ., ic.d Inpciimpliv 

The atrophic form al-o includes j« ( , sills In- 1 - I-1) Tim ■ • ui-e- in which 
the muscles of the fn< e are involved eailv: tin 1 m lespniiil- in tIn- mlanlile 
form of Duehenne--the Eandou/v-|)e|emic tv pi. ( b ) ’I lm-e hi ■- in vvlneli 
the face is not involved. 

I. Dystrophin imi'i i<lnrt\ mui nifniiliim. 

1 . Il v perl lupine form 

(il) \\ nil pseudo liv pel 1 lupin 

(ll) With leal ItV pel ItnpIlV. 

2 . Atropine lorm 

(«) With piimaiv iiivolvemeuf of the face (infantile form of 
I tin holme | 

(b) Without involvement of the fan 

II. Dystrophia imm alnii* wen jimmim wl iiiliillnruni ( Erb'- 

jnvenile form). 

Morbid Anatomy,— \i muling to Erb. tin d 1 -< a-<■ mn-i- 1 - m a ili.ue/e in 
the muscles themselves. \l lii-t tin- nni'ele tiln• - hvpi-itiophv and bemme 
round; the nuclei Ilieiea-e, and the musclc-liloi - mav homme li--u 1 • <I At 
tho same time there i- a slight imria-i' in tin- mum 1 live ti--ne Sooiut or 
later the mtisclmfibres begin to iitiophv. and 1 1 inn let Is mine gnallv in¬ 
creased. Vacuole'ainl (i"Ure-app' u and tin Him' linnllv Is mine mmpletelv 
atrophic, the connective tissue l» mining inurkotlv meiea-ed bat may Is; 
deposited in the connective ti-siie to ,-m h an extent a- to (aii-s; hypertrophic 
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lipomatosis—pseudo-hypertrophy. Tlie different stages of these changes may 
he found in a single muscle at the same time. f 

The nervous system has very generally been found to be without demon 
st ruble lesions, but in certain cases changes in the cells of the ventral hor' 
have been described. ’ ' 

Diagnosis, —The muscular dystrophies can usually be distinguished read?" 
from the oilier forms of muscular atrophy. ‘ ' 

(ii) In |he cerebral atrophy loss of power usually precedes the atrophy 
winch is either of a moiioplegic or hemiplegic type. 

(//) lwmu ]irogressive (central) muscular atrophy the distinctions art 
plainly marked. This form begins in the small muscles of (lie hand, a situn 
turn rarely, if ever, affected by the dystrophies, which involve first, those o 
the calves, the trunk, the face, or the shoulder-girdle. In the central atrophy 
the read ion of degeneral ion is present and fibrillary twitchings occur in boll 
the atrophied and lion-atrophied muscles. In many cases, in addition to tlx 
wasting in tli(‘ arms, there is a spastic condition in the legs and increase in th< 
reflexes. The central atrophies come on late in life; the dystrophies develop 
as a rule, early, bi the progressive muscular dystrophies heredity plays ai 
important mlr. which in the central form is rpiite subsidiary. In the ran 
cases of early infantile spinal muscular atrophy occurring in families tin 
svmploins are so characteristic of a central disease that the diagnosis present: 
no difficultv. 

(i) In the neurilie muscular atrophies, whether due to lead or to trauma 
the general characters and the mode of onset arc distinctive. In the case- 
of multiple neuritis seen for the lirst time at a period when the wastin' 
is marked there is often difficulty, but the absence of family history and tin 
distribution are important features. Moreover, the paralysis is out of proper 
turn to the atiophy. Sensory symptoms may be present, and in the cases n 
which the legs are cluellv involved there is usually the slepimge gait so chai 
acteiistic of peripheral neuritis. 

(</) Progressive neural muscular atrophy. Here heredity is also a facto: 
and the disease 11-11.1!Iv begins m early life, but the distribution of utropliv 
and paralysis, vvlmli in tills affection is at lirst conlined to the periphery o 
the extremities, helps to distinguish it from the dystrophies; while the oeem 
renee of sensory symptoms, fibrillary contractions, and the marked decrease 11 
the electrical excitability usually make the distinction clear. 

'Die outlook 111 the primary muscular dystrophies is bad. The wastin. 
progiesses uniformlv. uninfluenced by treatment. Krb holds that by eleetricit’ 
and massage the progress is occasionally arrested. The general health shout 
be carefully looked alter, modern! ■exercise allowed, frictions with oil apple 
to the mii'iles, and when the patient becomes bedfast, as is inevitable soonc 
or later, care should lie taken to p went contractures in awkward |Kisition-. 

The three forms of progressive muscular wasting—progressive (central I 
muscular atrophv. progressive neural muscular atrophv. and the musculai 
dystrophies—have been considered as distinct diseases, but certain recen 
writings make it probable that ti e distinction may not be so sharp as «■ 
believe. Pertain eases occur which seem not to belong to nnv one of tin 
forms 1 ml to stand between them. The changes in the muscles which wen 
thought to lie characteristic of the dystrophies have been found in the othei 
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pi The central form occurs as a family di-ease in infum r..)n< 1 ilu- nejnm- 
lem has bwn found diseased in the dr-implue-. 

"Ijie whole question is in a chaotic state, and it i' at pit sent l.eiter i. 

1 the old division'. K\en if it should tain out to he tine, a Siiumpcll 
jta, that all the forms de|iend ii|>on a eonueiut.il leiidem \ ol 1 1 o motor 
; to degenerate, thev re|>rcscnt wcll-dcliiied thiniMl t \ jmu. wliuli 
Call, Ils a rule, lie •,'ioiipi'd wilhoui 1 1: ll n 11 11 \ , while ■ . > l l. ~ |... n< 1111 ul 
Bach there is a fairh well-detennined anuioiiiu.il hu-i- 
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% 

The i|iicstnm of an mu ompheuted |>11111ac\ dceeiii i ol i In 111>|•< i 

.motor neurones has not hcen decided Cu-e- with a i 1 iuii.il jin hu> toil), 
gpondiiig to this lesion are not muoiimion and llier ni.r. |i , i !• a lone 
time Without eh.nice. t' II lol t liliulclr tile i.ee. win, li liar. ..me U, . 1111 1.(i - \- 
have shown \aimus condition- In ouh two m ihn, lu |l . • 1 1 m .• lueii 
so lieailv lonliiied to the |0 I.umd.il li.nl lliat liar can h. i: • ■ I a an ii"ii- 

11 H lit for the mdc|i> ..I tin.lit loll Tin no ol \|m'..w >i On ■ 1 1 

fold, and Sti uin|o *11 aie md ah-njutclr <oiiilu-ir> a- lln \ an imt .jinn |mi<* 
although lher L r " far to piorcth.il a dcccitciulioii in lln primedd ii.nl mar 
be llllt omplli ated. at ie.i't hu a Iona time ’lln am, in ir l„ ad im ilie 
grott]) of e.i'C' ll, si i lin’d hr I •< miIi.i i < 11 and Minmi»ll mid, i 1 In nun. In ndi 

tnrv sjiU'llc '|iliial I >:■ I a I .-I-. in w hit li the evti n i \ , -r I, on, . . nf 

the p\ramulal liaet- i- loniliiiied with -light <l> •, in i,iimn m .Iu i n.ui ,d 
the cord. 


I. serst n I’ ri; ri r.-is m \m i i 


(Tallis il'il sii 1 1 \ nimhijih . I'liinaiii / ah nil ,s, , fose ) 


Definition. \ aiadll.ll In--. n| poUel with |u III 'll ill, mu ill ol the 

hodv, tlu* lowei imi nan 1 1 ms Inina fli-t and nm I ,i tl • * l • • I mi.,in|,.ini,d lo 

iilU'etllil'' atroplir -, n-oi r di~lin h.iin e, ol ollicj rmptom 'I lu |i.itholo"ii il 

analomr I- umlelei III I III d. Irtll a o s|enne deal m I a t loll ,,| tin |e.i. modal li.nt 
is assumed 

Symptoms.— The a 1 nei.il -rmptom- nl -pa-ill p.n.iph giu in adull an nir 
distinctive. The pull, lit < ompluin-ol feeling Imd ol -lilln, III lln b 1 and 
perhaps of pain- of a dull ,n Inna , lui.u ter m tlu 1 i.n • m in 11 o - • a I r ■ 'I lu n* 
lliav he no definite In— Ilf porni. I ren when tin -pa-in i olid 1 1 ion i noli 
established. In otlui in-lam ,- thcic i- ilelimie we.,1 m .. The 11 ■!in i 
felt most in the momma In •' well derclop, d 'a . the a.m i nm ' ih.ii 
ucteristic. The Ice- an mored slilllr and with le - .t.ilmn lie toe di.ij and 
catch against the gimiiid. and in mt'eme u-, when tin I>.i 1 1 ol tlu foot 
rest- upon the ground a di-timt iloiiu- dere|,,p 'lln he me kepi , lo c 
together, the knee- tom li. and III i * 11 si I ll ia-e- the addm lol -pa 111 In.lt i .01 e 
eros-le^gcd jirogn—-nm tin ev.imiiulion. lie* ha mar ai to i upp'.ii t*.| 
erahlv supple, perliap- lle\cd and I 'tended read li. I ll ol III I ' a < t lie 11 a id it V 
i- marked. paiticularU when tin limbs are f»■ t. n<I<< 1 I lu pa m ol the 
adductor- id’ the thigh mar In -o .•rlmiue that lie h g m,- ■ paialid with 
the greale-t dillieullr In ia-<- ol tin- extreme ngidilr lIn patient ii-u.illy 
lose-the porter of walking. The nutrition p- well maiiil.imed the iriu-i|e- may 
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he hypertrophied. The reflexes are greatly increased. The slightest ttradi 
upon the patellar tendon produces an active knee-jerk. Tba-Metas-^eaw 
and the ankle clonus are easily obtained. In some instances* the skates' 
touch may throw the legs into violent clonic spasm, the condition i 0 /i' 
Brown-Sequard gave the name of spinal..epilepsy. The superficial & 
are also increased. The arms may be unaffected for years, brrt or®hj Ljjt 
they become weak and stiff, at the same time as the legs. This wi£S® \ 
in a colored bov who was in .my wards for several years. He presented { 
degree of general spastic rigidity that I have never seen equalled. The diseasr 
had begun after puberty, developed gradually, and remained quite stationer 
for more than a year before he left the wards. There were no other symptoms 

The course of the disease is progressively downward. Years may elapsi 
before the patient is bedridden. Involvement of the sphincters, as a rule 
is late; occasionally, however, it is early. The sensory symptoms rarely pro 
gross, and the patients may retain their general nutrition and enjoy excellen 
health. Ocular symptoms are rare. 

Diagnosis.—The diagnosis, so far as the clinical picture is concerned, i 
readily made, but it is often very difficult to determine accurately the natur 
of the underlying pathological condition. A history of syphilis is present ii 
many of the cases. Cases which have run a fairly typical clinical course upoi 
coming to autopsy have been found to have been due to very different eondi 
lions—transverse myelitis, multiple sclerosis, cerebral tumor, etc. Genera 
paralysis of the insane may begin with symptoms of spastic paraplegia, an 
Westplinl believed that it was only in relation to this disease that a primar 
sclerosis of the pyramidal tracts ever occurred. In any case the diagriosi 
of primary systemic degeneration of the pyramidal tract is, to say the leas' 
doubtful. 

8. Spastic Vvrai.isis ok Infants—Spastic Difi.kuia—Birth I’awiks 

( I’ara/ilnjia cercbralis spastica (Heine); Lillie’s Disease). 

Tn this condition there is a paralysis with spasm of all evlreniitics. datin 
from or shortly succeeding birth, more rarely following the fevers or a 
attack of convulsions. The. legs arc usually more involved than the arm 
there is no wasting, no disturbance of sensation. The reflexes arc increase* 
The mental condition is usually much disturbed. The patients are ofh 
imbeciles or idiots, helpless in mind and body. Ataxic and athetoid mov 
ments of the most exaggerated kind may occur. 

While only a limited number of cases of infantile hemiplegia arc cm 
genital, on the other hand, in spastic diplegia and paraplegia a large pi 
portion of the cases results from injury at birth. The arms may be so slight 
affected as to make it difficult to determine whether it is a ease of diplegia * 
paraplegia. The disease usually dates from birth, and a majority of the cln 
dron are born in iirst labors or are forceps cases, and are at birth asphvxi.it* 
blue babies. Boss suggests that ill feet presentations there may be lacerate 
or tearing of the ecrebro-spinal membranes. Premature birth is also given 
a cause. 

Morbid Anatomy.— 1 The birth palsies which ultimately induce the spa-t 
diplegias or paraplegias are most frequently the result of meningeal liarnir 
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the mouth is drawn and greatly distorted. T.hc .extremities are morci 
rigid', particularly in extension. On the slightest attempt to move, often 
taueously, there an; extraordinary movements of the arms and*leg8,_ 
larly of the arms, somewhat like athetosis, thoogh much more exegpHft^ 
'J’he patients are often unable to help themselves on account of these 
ments. The reflexes are increased. The mental condition is variable. Im¬ 
patient may be idiotic, but in 3 of the 6 cases which 1 have seen the patient* 
were intelligent. Massalongo, who has carefully studied this condition, de¬ 
scribes 3 eases in one family. I have collected 53 cases from the literature, 
33 of which occurred in males and 20 in females. 

Treatment.—Little can be done for these children when the symptoms are 
extreme. In the milder cases patient training may do much to better the 
mental state when feoble-mindedncss accompanies the motor palsies. Exercises 
and massage should be given for the spastic muscles, and in many instances 
tenotomies and tendon transplantations may be helpful in improving the 
usefulness particularly of the lower extremities. On the view that, most of 
these eases date hack to an intracranial lumnorrhage during parturition, it is 
reasonable to suppose that an immediate operation with the removal of the 
cortical clot—for the etfusion of blood is usually on the surface of the hemi¬ 
sphere-might ward oir the disastrous consequences of compression on the 
infant's brain. Four of these cases, with asphyxia and convulsions after 
difficult labors, have been operated upon soon after birth by (lushing, and cor¬ 
tical clots have been removed. In two eases there has seemingly been a com¬ 
plete restoration to health ami an avoidance of the usual spastic sequels. 

3 . Hereditary' Spastic Paraplegia 

(Hereditary Spastic Spinal Paralysis; Family form of Spastic Spinal 

l'arutysis). 

It is a family affection and only occasionally are the ascendants affected 
There are several forms: 

1. The pure spastic paraplegia—Striimpell’s type—in which two or men 
members of a family arc attacked. Trunk, anus, and brain are not alfccted 

2. Mixed forms: («) with features of multiple sclerosis as described b 
Cestan and (iiiillam; (b) amyotrophic lateral sclerosis type, with the adde 
feature of atrophy: (r) forms resembling Friedreich’s ataxia and the hero I 
it ary cerebellar ataxia; (tl) forms resembling cerebral diplegia. 

In a majority of the eases the disease liegins in children between the seven! 
and the fifteenth years. It may not develop until the twentieth year. T« 
three, or four members of a family are affected. Beginning in the legs vii 
characteristic spastic gait and all the features of an ordinary spinal parah-i 
the disease may extend and a I feet the arms, or there are added the symplm 
of multiple sclerosis or of one of the other above-named affections. Bins a 
more often affected than girls, 88 to 51, in the cases collected by Delearde ai 
Minet (1!)08). 

Tlie pathology of the disease is still under discussion. 

Amaurotic Family Idiocy ( Sailis’ Disease). —A remarkable form of 
fantile paralysis has been described by Sachs, Peterson, and Hirsch. The d 
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Kjigte c which inxolxe* I lie entire gray imittoi .if the. cnii.il muxoits .-v-ien 
|MMjlitnploms an summari/ed hv Sax'lts aie: I. IVychie di*tmlume** iIiii 
feggj^in early life (lir.*t or second yeari an.l progress lo total nliocv 
Engl and ultimately complete purely >n ol i lie »-\iremitic*. xxlmh may lx 
Slier flaccid or spa-tic Incrcu-cd, decrca*ctl. <u uoimal leiiilnii i.'Ilexes 
'/ Partial, folloxx'nl by total blimlnc*- (inaiiilnr t lisuitr*--. xxiili *iil.-c.pien 
(xophy of the optic uerxc). .*>. Mura*mii.* ami death, tisiiallx In'loiv the *ccom 
I *r- 6 . Distinct familial type. O>..i*ional *yuiploni* aie nx-t.iguni-. *lm 

emus, hyporneusis. or imp.nimeiit of healing. The pathological cliHiigc- 
■e primitixe ty|H* of the (cielual . oiivoluiioim. nuuuogxii.i. deaeiiei.ili\. 
langes in the large pyi.iinid.il <cll*. ah', me ol the i.iiigential lilac*. ami 
“crou-c of the fibre* ol the while mallei. The blood \e**ol* aie normal. 
There is also degeneration of the pi r.imid.il . ..Ininn* of (he i mil (If eases 
collected by Such*, IT oecuned m *i\ fauiilie*. all m .lew*. 

•I. Mini's Sxemi.me Si-ism. Puim.xsis. 

Erb has de'eiihed a -implom gmiip mid. i (lie (eim *\pliilitu- *pinal 
paralysis, to wlmh mmli alleiilion Ini.* been gix.n The pmal* upon ulmli 
he lays sire** me a sen giadiial oti*et with a d.x.'lopiiionl liiiullx ol the fe.i 
turcs of a spa*tic pare*i*: the I'U.I.ui ivllex.* aie giullx m. n.i ..I 1 .11 1 llit- 
niusctllnr rignliu i* *liglil in i ..mpai 1*011 with tin i x.iegeiali .1 deep lell.ue* 
There Is rarely nineli pam. and the *en*ory dt.-lmham<•* me liixial lint then- 
may lie pura''the*ia and the midle ,*eii*alton. Tim Maddm and teilmn aie 
usually inxoixed. and llmie i- -e\ual l.iilme m impoteme \ml hi tlx. mi 
provenicnt i* mil Hiliv.p|enl. \ majoiilx ol in-lan. .•* ol pa*lu paialx-i* of 
nil tilts Tint the le-ull of *low i oil i p I e** lol I of ||.e coni ate a-oeialed with 

syphilis and helonc to tin* gn.iip 

Erb thought the |.-ion to he a -peeial fill III III luiL-xcrse lliyellll*. bill pel 
haps it should he i la**e.| with the *i*tem di*ea-e- under the name toxie -pa-tie 
spinal paralysi*. 


">. Smisnxux Sexsitc l‘xuxix*is. 


Following any le-ion ol lhepxi.iimd.il li.nl we max linxe *pa*lie pm.ily-i.-; 

thus, in a tran*xer*e le-mn of ..id. whether tin n -nil of -low lompie ion 

(as in caries), eltrome inxelili*. tin pie*-me ..f tmnoi, elironn inemiigo uue 
litis, or multiple *ileio-i-. ilegi m i.itnm take- pla.e in the pxi'amnhil tiael-. 

below tlu; point of di-ea-e The |.g- -oon I.. ,-lilf and iignl. and I In- 

reflexes increase. Ihi-tian ha- -In.wn that hi nmipie—ion jiaiaplegia if tin- 
t ransxerse lesion i.* complete, tin- Imili* max In- lla.. id, w it limit mi n-a-e in the 
refluxes — parn/jlii/ir /1‘i.ijm ol the I lem li. I lie ■ >.million ol the patmul 
in thc*c seeondnrx fmm- xaiie- n.t.i mmli In (hi.iine mx.-hli* oi m noil 
♦ ipic sclerosis lie max he able to walk about, hut with u eliai.n ten*tie pa-lu- 
gait. In the emnpre—ion mx.lm-. in fnntme. m in emu-, then- may In- 
complete Ins* of poxxei with rignlit. 

it may be dillicult or oxen unpo— ible to di-tmgm-li the-e i.i-e* from those 
of primary spastic jiara 1 y.- 1 * Ifeliam-e i* to be plaicd upon the associated 
symptoms; when the*e are ah*ent no definite diagno*is us to (lie can*e of the- 


spastic paralysis can be gixeu. 


6 #' 
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6. Hysterical Spastic Paraplegia. 

There is no spinal-cord disease which may be so accurately mimicKea w 
spastic paraplegia. Jn the hysterical form there is wasting, the sensory , s y mp-' 
toms are not marked, the loss of power is not complete, and thcrC'ia.^ot that , 
extensor spasm so characteristic of organic disease. The reflexes are, as a 
rule, increased. The knee-jerk is present, and there may be a well-developed 
ankle clonus, (lowers calls attention to the fact that it is usually a spurious 
clonus, “due to a half-voluntary contraction in the calf muscles.” A true 
clonus does occur, however, and there may be the greatest difliculty in deter¬ 
mining whether or not the case is one of hysterical paraplegia. The hysterical 
contracture will be considered later. 

C. SYSTEM DISEASES OF THE LOWER MOTOR SEGMENT. 

1. Chronic Anterior Polio-myelitis 
(Progressive Muscular Atrophy — Aran-Duchenne). 

This disease has been considered as one of the types making up the pro¬ 
gressive (central) muscular atrophies. In certain rare cases the process is 
confined to the lower motor segment. They, however, differ so little clinically 
from many of the cases in which .the pyramidal tracts are involved that, it 
seems better to make no sharp distinction between them. The same may be 
said of chronic Imlhar paralysis. 

2. Ophthalmoplegia. 

« 

This disease is at times due to a chronic degeneration of the nuclei of the 
motor nerves of the eyeballs, and so is a system disease of the lower motor seg¬ 
ment. It, is treated of in connection with the other ocular palsies for the sake 
of simplicity and because afl ophthalmoplegias are not due to nuclear disease. 

3. Acote Anterior Polio-myelitis 
(Epidemic and Sporadic). 

Definition.—An acute infection of unknown origin occurring at times in 
epidemic form, more usually as sporadic cases, characterized anatomically in 
the former by wide-spread lesions in the spinal cord and brain, in the latter - 
by an acute myelitis of the anterior horns. 

Etiology.—Small epidemics have been described from time to time, par¬ 
ticularly in Norway and in the United States. In 1905-G there were in the 
former country many outbreaks —1,053 cases in all, with 1-15 deaths. In 
1907-8 a serious epidemic occurred in New York City. About 2,000 cases 
occurred, witli 0 to 7 per cent mortality. Harbitz and Schiel in their mono¬ 
graph describe very fully the Norwegian outbreaks, which have been chiefly 
in country districts, though there have been numerous cases in Christiania: 
some years ago Med in reported two outbreaks in and about Stockholm. Until 
the New York experience just mentioned the United States epidemics have 
been in country districts. The autumn months have been the periods of the 
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■trawtflgt-number of cases. A special feature of this form is the large nun 
'^adults. The.sporadic form is a widely distributed disease of children fi 
tile second to the fourth year. It rarely proves fatal. For 11)05 no eases 
reported in the Registrar General’s returns for Knglaml and Wales. Si 
far’s observations sliow that the incidence of the disease is greatest in 
rammer. The cause is unknown. It has been atliibuled to colij. overexert* 
tnd to falls. From the days of Mephibosheth infantile paralysis ha- ll 
attributed to the carelessness of nurses in letting the children fall In you 
adults overexertion may have an influence. 1 saw one ease which follow 
unusual effort in a football match. In the recent epidemics the baelenolo, 
of the disease has been studied, but without delimte results. 

Morbid Anatomy.—Tn the epidemic form wide-spread changes are m 
with. Harbitz and Schiel report on t!) cases. There was nothin;; in II 
throat or nose. In the spinal cord the gray miller was ehiellv alfeeied. ll 
anterior horns ratvre severely and in close relation with the hl<x>d-vc—cl 
The ganglion cells were greatly degenerated. 'I’liere were changes in (lie pi 
mater with lymphocytic inlillraiion. Above the cord tins slight inlillralio 
)f the pia could also be traced even to the hemispheres. In llie mnlulla am 
ions many of the nuclei were involved in a liieniorrliagic mllauimalioii. am 
nfiltiatioiis and dcgcncralions were found in the giny mailer of the liemi 
pheres. In the severe eases the anatomieal picluie is that of a dilTust 
leningo-myelilis and eneejilmlitis. In the milder vases, too, the change- fount 
rare very wide-spread. The morbid anatomy of the sporadic form has been 
arcfully studied. In In’s Goulslonian lectures, mill, Uuzznrd gives m full 
(.■tail ihc lesions which are those of an acute Incmorrhagic poliomvelili'. In 
ises ift which the examination is not made for some months or years the 
langes are very characteristic. Tim ventral, eoi mi in (be alTcctcd region is 
greatly atrophied and the large motor cells are eitlier entirely absent or only 
a few remain. The affected half of the cord may be considerably smaller than 
the other. The vcntro-lateral column may show slight sclerotic changes, eluelly 
in the pyramidal tract. The corresponding ventral nerve roots are alioplncd, 
and the muscles are wasted and gradually undergo a fully and sclerotic change. 

Symptoma.-rTlie epidemic form presents special features. I have already 
mentioned that young adults arc frequently attacked. There are remarkable 
abortive forms—eases with transient fever, headaches, vomiting, twitching- of 
the limbs, hut without subsequent paralysis. Iiiilhar cases have occurred in 
which the localization was in the medulla with a rapid course of from two 
to eight days. And, lastly, there are a few cases with the symptoms of an 
acute meningo-eneephal if is, coma, convulsions, rigidity, without local paralysis 
These features were noted by many observers in the New York epidemic. 

P In a majority of the cases of the sporadic form, after -light mdi.-po-i- 
tion and feverishness, the child is noticed to have lost the u-u of one limb. 
Convulsions at the outset are rare, not eon-tant as in the acute cerebral 
palsies of children. Fever is usually present, the temperature ri-mg to 101°, 
sometimes to 103°. Pain is often complained of in the early stages. This may 
he localized in the back or between the shoulders; any pressure on the paralyzed 
limbs may he painful, causing the patient to erv mil when lie is moved in bed. 
The paraly sis is abrupt in its onset and. as a rule, is not progn-sive, hot reaches 
its maximum in a very short time, even within twenty-four hours. It is rarely 
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generalized. The suddenness of onset is remarkable and suggests a primary 
affection of the blood-vessels, a view which the haemorrhagic character of the 
early lesion supports. The distribution of the paralysis is very variable. Its 
irregularity and lack of symmetry is quite characteristic of the disease. One 
or both arms may be affected, one arm and one leg, or both legs; •or it may 
be a crossed paralysis, the right leg and the left arm. In the upper extremi¬ 
ties the paralysis is rarely complete and groups of muscles may be affected. 
As ltcmak lias pointed out, there is an upper-arm and a lower-arm type of 
palsy. The deltoid, the biceps, brachialis anticus, the supinator longus may 
be affected in the former, and in the latter the extensors or flexors ofrthc fingers 
and wrists. This distribution is due to the fact that muscles acting function¬ 
ally together are represented near each other in the spinal cord. 

In the legs the tibialis anticus and extensor groups of muscles are more 
affected than the hamstrings and glutei. The muscles of the face arc very 
rarely, the sphincters hardly ever involved. While the rule is for the paralysis 
to be abrupt and sudden, (here are cases in which it comes on slowly and takes 
from three to five days for its development. At first the affected limb looks 
natural, and as children between two and three are usually fat, very little 
change may lie noticed for some tune; but the atrophy proceeds rapidly, and 
the limb becomes flaccid and feels soft and flabby. Usually as early as the 
end of the first week the reaction of degeneration is present. The nerves are 
found to have lost tlieir irritability. The muscles do not react to the induced 
current, but to the constant current they respond by a sluggish contraction, 
usually to a weaker current than is normal. The paralysis remains stationary 
for a time* and then there is gradual improvement. Complete recovery is rare, 
and, when the anatomical condition is considered, is scarcely to be expected. 
r I he large motor cells of the cornua, when thoroughly disintegrated, can not be 
restored. In too many cases the improvement is only slight, and permanent 
paralysis remains in certain groups. Sensation is unaffected; the skin reflexes 
are absent, and the deep reflexes in the affected muscles are usually lost. 

When the paralysis persists the wasting is exticine, the growth of the bones 
of the affected limb is arrested, or at any rule retarded, and the joints may be 
very relaxed; as, for instance, when the deltoid is affected, the bead of the 
humerus is no longer kept in contact, with the glenoid cavity. In the later 
stages very serious deformities may be produced by the shortening of the 
unopposed intact muscles. 

Diagnosis. —The condition is only too evident in the majority of cases. 
There is a'flaccid.'flabby paralysis of one or more limbs which has sot in 
abruptly. The rapid wasting, the lax stale of the muscles, (lie electrical reac¬ 
tions, and the absence of reflexes distinguish it from the cerebral palsies. In 
multiple neuritis, a rare disease in childhood, the paralysis is bilaterally sym¬ 
metrical,yaffects the muscles at the periphery of the limbs, and is combined 
with sensory svmp(oms.C_ The pseudo-paresis of rickets is a condition to be 
carefully distinguished. In this the loss of power is in (be legs.yrapid atrophy 
is not present, and certain movements are possible but painful. ‘ The genera' 
hyperswthesia of the skin, the characteristic changes in I lie bones, and tbe.flif 
fuse sweats aje present. Disease of the hip or knee may produce a pseudo 
paralysis which with care can be readily distinguished. Limp chorea may alsi 
bo confused with it. 
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Prognosis. — I’hc outlook ill any case for complete recoverv is bad, Tli 
natural course of flie disease must be borne in mind; (lie sudden ousel, tit 
tapid but not progressive loss ol power, a stationary period, (lien limited ini 
provement in certain muscle groups, and dually in main mss eniiliaoliirc 
and deformities. There is no oilier disease in which the physician is so ( ,flci 
subject to unjust criticism, and I In* friends should lie t old al the onlsct Ilia 
in the severe and e\lcn*ivc paralysis comjilclc recovery should nol hcy^iccied 
The best to be hoped for is a gradual rcslor.ition id' power in lerlaili miiseli 
groups. In estimating the probable grade of permanent paralysis, the elyclrica 
examination is of great \alue. 

Treatment.- —-The Irealmenl <d‘ aciile infantile paralysis lias a bright am 
a dark side. Ill a ease of anv e\lenl eoniplele recoveiy can not lie e\pee|ed 
Oil the other hand, il is remarkable how mueli impioveiiienl nun linalh laki 
place in a limb which is al liM complHcli II JKVItl <111(1 lu'ljlIt'Ns The follow- 

treatment may 1m* pursued: Ji seen in the felu'ile sl.iiic. ;i hn^k la\ali\c 
and a fever mixture may he given. The child should lie in iied^ind (lie all'cclcd 
limb or limbs wrapped m col Ion. As in the great majoim of eases the 
damage is alreadv done when (lie pliysnnin is called and ihc disease makes 
no further progress, Ihc applualion ol hlislcis and oilier 1’oinis of cminler- 
irritation to Ihc hack is irratmiial and only cruel In Ihc child. 

The general nutrition should he carel'iilU uiamlamed hy feeding the 
child well, and Inking it out of doors even d.n. As soon as the child ran 
bear friction the all'cclcd part should he carefully giddied; al li i-I once a dnv. 
subsequently morning and evening. Any inlelligeiil molher <an he laugh) sv»- 
tematieully to rub. knead, and pinch (lie mii-clcs. u-ing either llie hare hand 
or, better still, sweet oil or cod-liver oil. This is worth all Ihc ollici inc.i-mg's 
advised in the disease, and should he svsteniulicullv prailNed for monllis. or 
even, if necessary, a year or more. Klectneily hie a mueli moie limited ice. 
and can not lie compared with massage in m,mil.lining the nnlritioii of the 
muscles: The faradic current should he applied to (hose muscles which 
respond. The essence of Ihe trcalincnt is in maiiiiaiiiing Ihc niilnliou of the 
muscles, so thill in Ihe gradual improvement wlinli lakes place in pails, at 
least, of the affected segments of the cord the motor impulses mnv have to 
deal with well-nourished, not afiophicd muscle liloes, 

/Of medicines, in Ihc eailv stage ergot and helladomia have been warmly 
recommended, hut it is iinlikclv that I hey have the slightest iiilluenee, haler 
in the disease strychnia may he Used with advantage in one or two minim 
doses of the liquor slnclmum', which, if it has no other effect, i' a useful Ionic. 

The most distressing eases are those which come under the notice of the 
physician six, eight, or twelve months afler the onset of the paralysis, when 
one leg or one arm or both leg- are flaccid and have little or no motion. Can 
nothing lie done? A earelul electrical test should he made to usccrluiu winch 
muscles respond. This mav nol he apparent at til-I, and several applications 
may he necessary before any contractility is noticed. With a few lessons an 
intelligent molher can he taught to use Ihe electricity ns well as lo apply Ihe 
massage. If in a case in which the paralysis lms lasted for six or eight months 
no observable improvement takes place in the next six months with thorough 
and systematic treatment, little or no hope can be entertained of further 
change. 
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In ihe-luter -stage care should be taken to prevent the deformities resulting 
from the contractions. Great benefit often results from a carefully applied^ 
apparatus. Surgical measures, particularly the transplantation of tendons 
from intact to paralyzed groups of muscles in order to restore the motor Bal¬ 
ance of the extremity, have proven of distinct advantage in many cases. A 
large number .of these operations have been done in the past few years. Very 
ingenious and complicated procedures are often carried out, and the partid 
transference of function from a flexor to a paralyzed extensor, or from a pro¬ 
nator to a paralyzed supinator muscle, or vice versa, may be satisfactorily 
accomplished. It is possible that nerve anastomoses in favorable cases may’ 
come to supplant these tendon transplantations. 

4. Acute and Subacute Polio-myelitis in Adults. 

An acute polio-myelitis in adults, the exact counterpart of the disease in 
children, is recognized. A majority, however, of the cases described under this 
heading have been multiple neuritis; but the suddenness of onset, the rapid 
wasting, and the marked reaction of degeneration are thought by some to bo 
distinguishing features. Multiple neuritis may, however, set in with rapidity; 
there may be great wasting and the reaction of degeneration is sometimes 
present. The time element alone may determine the true nature. Recovery 
in a case of extensive multiple paralysis from polio-myelitis will certainly be 
with loss of power in certain groups of muscles; whereas, in multiple neuritis 
the recovery, while slow, may be perfect. 

The subacute form, the paralgsie generale spiruile antericure subaigue of 
Bunhenne. is in all probability a peripheral palsy. The paralysis usually begins 
iu the legs with atrophy of the muscles, then the arms are involved, but not 
the face. Sensation, as a rule, is not involved. 

5. Acute Ascending (Landry’s) Paralysis. 

Definition.—An ascending flaccid paralysis, beginning in the legs, rapidly 
extending to the trunk and arms, and finally involving the muscles of respira¬ 
tion. Sensation and electrical reactions are normal, and there is retention of 
sphincter control. 

Etiology and Pathology.—This disease occurs most commonly in males 
between tin; twentieth and tliirtieth years. It has sometimes followed the 
^specific fevers. Many of the common pathogenic organisms may, especially 
in patients debilitated by disease, give rise to symptoms of acute ascending 
paralysis and can produce changes in the cord and nerves resembling those 
found in Landry’s paralysis. Thus the typhoid bacillus may produce clinically 
an acute ascending paralysis. The most recent careful studies have not solved 
the problem of this remarkable disease. There are two views: First, that it. is 
a peripheral neuritis (boss, Neuwerk, Barth, and many others). Spilier 
in a rapidly fatal case found destructive changes in the peripheral nerves 
and corresponding alterations in the cell bodies of the ventral horns. He sug¬ 
gests that the toxic agent acts on the lower motor neurones as a whole, and 
that, possibly the reason why no lesions were found in some of the cases is 
that the more delicate histological methods were not used. Buzzard has iso¬ 
lated in pure culture in one case a micrococcus (M. thecal is), and found 
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fee organism in largo numbers in the tissues outside the spinal dura. Sec 
jply, that it is a functional disorder without a recognizable analo’uica 
asis. Becent negative autopsies support this view. While waiting for addi 
tonal light, we inay regard the disease ns an acute poisoning of (lie lowei 
lotor neuronos. 

. Symptoms. —(Weakness of the legs, gradually progressing, often with toler¬ 
able rapidity, is the first symptom. In some eases within a leu hours the 
paralysis of the legs becomes complete. The muscles of the trunk are next 
affected, and within a few days, or even less in more acute cases, (lie arms 
are also involved. The neck muscles are next attacked, and finally the muscles 
of respiration, deglutition, and articulation. ^The rellcxcs are lost. Imt I ho 
^muscles neither waste nor show electrical changes. .The sensory symptoms are 
variable; in some eases tingling, numbness, and hypora'lhc-aa have lieeii 
present. In the more characteristic cases sensation is intact ami the sphincters 
arc uninvolved. Enlargement of the spleen, which occurred in the only two 
cases in niy wards, has been noticed in several other cases. The course of the 
disease ia variable. It may prou> fatal in less than two da vs, Ollier eases 
persist for a week or for two weeks. Til a large proportion o! the ea-es the 
disease is fatal. One patient was kept alive for It days In arlflieial respira¬ 
tion (C. L. (li-eene). 

Diagposis.—The, diagnosis is difficult, particularly from ccrtaiu forms of 
multiple neuritis, and if wo include in Landry's paralysis the cases in which 
sensation is involved, distinction between the two affect ions is impossible. Wo 
apparently have to recognize the existence of a rapidly advancing motor par¬ 
alysis without involvement of the sphincters, without wasting or’electrical 
changes in the muscles, without trophic lesions, and without fever—features 
sufficient to distinguish it from cither the acute central myelitis or the polio¬ 
myelitis anterior. It is doubtful, however, whether these characters always 
suffice to enable us to differentiate the eases of multiple neuritis. 

TV. COMBINED SYSTEM DISEASES. 

When the disease is not confined within the limits of either the afferent 
or afferent systems, hut affects both, it is known as a combined xi/xlrm ihwaxe. 
Some authors contend that (lie diseases usually classed under (his head are 
not really system diseases, hut are diffuse processes. 'Plus is the view taken 
iy Leyden and (loldseheider, who limit the term system disease to locomotor 
itaxia and progressive muscular atrophy. 

In certain eases of locomotor ataxia which have run a fairly typical course 
here may be found nfler death, besides the anatomical picture corresponding 
o this disease, a moderate degeneration of the pyramidal tracks and of (he 
antral horns. In progressive muscular atrophy, oil the oilier hand, then; 
nay he degeneration in the dorsal columns. During life llie-e secondary m- 
olvoments of other systems, as they may he termed, riiav or may riot be 
accompanied by demonstrable symptoms, and when such do occur fboy make 
their appearance late in the disease. 

There is another group of eases in which from the very first the symptoms 
point to an involvement of both the afferent and efferent svstems, and it is 
to these that the term primary combined system disease is usually limited. 
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1. Ataxio Paraplegia. 

0 

This name is applied by Gowers to a disease characterized elinicall^ljfc* 
combination of ataxia and spastic paraplegia, and anatomically by inyolvegiffljt 
of the dorsal and lateral columns. 

The disease is most common in middle-aged males. Expssurato.nold and 
traumatism have been occasional antecedents. In striking contrast to ordi¬ 
nary tabes a history of syphilis is rarely to be obtained. 

The anatomical features are a sclerosis of the dorsal columns, which is 
not more marked in the l um bar region and not specially localized in the root 
zone of the cuneate fasciculi. The involvement of the lateral columns is 
diffuse, not always limited to the pyramidal tracts, and there may be an 
,annular sclerosis. Mario believes that in many cases the distribution of the 
sclerosis is due to the arterial supply and not to a true systemic degeneration, 
the vessels involved being branches of the dorsal spinal artery. 

The symptoms are well defined. The patient complains of a tired feeling 
in the legs, not often of actual pain. The sensory symptoms of true tabes are 
absent. ■, An unsteadiness in the gait gradually develops with progressive weak¬ 
ness. The reflexes are increased from the outset, and there may be well- 
developed ankle clonus, Rigidity of the legs slowly comes on, but it is rarely 
so marked as in the uncomplicated cases of lateral sclerosis. From the start 
incoordination is a well-characterized feature, and the difficulty of walking 
in the dark, or swaying when the eyes are closed may, as in true tabes, be 
the first symptom to attract attention. In walking the patient uses a stick, 
keeps the eyes fixed on the ground, the legs far apart, but the stamping gait, 
with elevation and sudden descent-of the feet, is not often seen. The inco¬ 
ordination may extend to the arms. Sensory symptoms are rare, but Gowers 
calls attention to a dull, aching pain in the sacral region. The sphincters usu¬ 
ally become involved. Eye symptoms are rare. Late in the disease mental 
symptoms may develop, similar to those of general paresis. 

In well-marked cases the diagnosis is easy. The combination of marked 
incoordination with retention of the reflexes and more or less spasm are char¬ 
acteristic features. The absence of ocular and sensory symptoms is an impor¬ 
tant point. 

2. Primahy Combined Sclerosis (Putnam). 

The studies of J. ,T. Putnam, Dana, Bastianelli, Kisien Bussell, Collier, 
and Batten have separated from ninong the lesions of the cord a fairly well 
defined disease, characterized anatomically by a diffuse degeneration, often in 
discrete patches. The dorsal and lateral columns are constantly involved, 
chiefly in the thoracic and cervical regions. The nerve roots and the gray 
matter show no changes. The lesions have the “ appearance of a non-systemic 
primary neurone degeneration, not dependent upon antecedent inflammation” 
(E. W. Taylor). 

Of Putnam’s 50 cases, 31 were women, all but 5 above thirty years old. 
A majority of the patients were of small stature and slender frame, and in 
many there bad been a general lack of vigor and a chronic pallor and debility; 
7 presented profound aniemia. There was no luetic history. The relation of 
this group to anaemia is interesting. Russell, Batten, and Collier make thwe 
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'groups: (1) cases of profound anumiia (and om> may add of cachexia), 
'H'hich daring life no symptoms were present, but hi which there wero'foiu 
oonrbined scleroses of the cord post mortem; (2) eases of progressive permeioi 
anffimia, in which spinal symptoms have occurred; (;S) eases of eliron 
sclerosis t»f the cord, in which there occurs, as a secondary feature, a sevei 
anfemia. 

The symptoms are both sensory and motor. The onset is usually wit 
numbness in the extremities, progressive loss of strength, and eniaeiatioi 
Paraplegia gradually develops, before which there have been, as a rule, spasti 
symptoms with exaggerated knee-jerk. The arms are affected less than lb 
legs. Mental symptoms suggestive of dementia paralytica may develop Iowan 
the close. 

3. IIereditaby Ataxia ( Friedreich’s Ataxia). 

In 1861 Friedreich reported 6 cases of a form of hereditary ataxia, am 
the affection lias usually gone by his name. Unfortunately, pimiiiiyui Inna, 
multiplex is also called Friedreich’s disease; so it is best, if his name is use< 
in connection with this affection, to term it Friedreich’s ataxia. It is a verj 
different disease in many respects from ordinary tabes. It. may or may not 
be hereditary. It is really a family disease, seveinl brothers and sisters being, 
is a rule, affected. The 113 cases analyzed by Unllith occurred in 11 unrelated 
families. In his series inheritance of the disease itself occurred in only 33 
lases. Various influences in the parents have been noted; alcoholism in only 
f cases. Syphilis has rarely been present. Of the 113 cases, 86 were males 
ind 57 females. The disease sets in early in life, and in (Inllith's series 15 
iceurred before the ago of two years, 3'J before the sixth year, 15 between 
he sixth and tenth, 20 between the eleventh and fifteenth, 18 between fhe 
ixteenth and twentieth, and 5 between the twentieth and twenty-fifth years. 

The- morbid anatomy shows an extensive sclerosis of the dorsal and lateral 
columns of the spinal cord. The periphery, and the cerebellar tracts are usu¬ 
ally involved. The observations of Dejcrine and Jxstullu are of special interest, 
since they seem to indicate that the change in this disease is a neurogliar 
(ectodermal) sclerosis, differing entirely from the ordinary spinal sclerosis. 
According to this view, Friedreich’s disease is a gliosis of the dorsal columns 
due to developmental errors; hut the question is still unsettled. 

Symptoms. —The ataxia differs somewhat from the ordinary form. The 
• incoordination begins in the legs, hut the gait is peculiar. It. is swaying, 
irregular, and more like that of a drunken man. There is not the characteristic 
stamping gait of the true tabes, llomberg’s symptom may or may not he 
present. The ataxia of the arms occurs early and is very marked; the move¬ 
ments are almost choreiform, irregular, and somewhat swaying. In making 
any voluntary movement the action is overdone, the prehension is elaw-like, 
and the fingers may he spread or overextended just, before grasping an object. 
The hand frequently moves about an object for a moment and then suddenly 
pounces upon it. There are irregular, swaying movements of the head and 
shoulders, some of which are choreiform. There is present in many cases what 
is known as static ataxia, that is to say, ataxia of quiet action. It occurs when 
the body is held erect or when a limb is extended—irregular, oscillating move¬ 
ments of the head and body or of the extended limb. 
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Sensory symptoms arc not usually present. The deep reflexes are lost early 
in the\lisease, and, next to the ataxia, this is the most constant and important 
symptom (Striimpell). The skin reflexes are usually normal, and the nnni|krv 
reflex to Unlit is practically never affected. 

Nystagmus is a characteristic symptom. Atrophy of the optic nerve rarely 
occurs. A striking feature is early deformity of the feet. There is talipes 
equinus. and the patient walks on the outer edge of the feet. The big toe iff 
flexed dorsally on the first phalanx. Scoliosis is very common. 

Trophic lesions arc rare. As the disease advances paralysis comes on and 
may ultimately he complete. Some of the patients never walk. 

Disturbance speech is common. It is usually slow and scanning; the 
expression is often (lull; the mental power is, as a rule, maintained, but late 
in the disease becomes impaired. 

Diagnosis.—The diagnosis of the disease is not difficult when sevqral mem¬ 
bers of a family are affected. The onset in childhood, the curious form of 
incoordination, the loss of knee-kicks, the early talipes equinus, the posi¬ 
tion of the great toe, the scoliosis, the nystagmus, and scanning speech make 
up an unmistakable picture. The disease is often confounded with chorea, 
with the ordinary form of which it has nothing in common. With hereditary 
chorea it has certain similarities, but usually this disease does not sot in until 
after the thirtieth year. 

The affection lasts for many years and is incurable. Care should be taken 
to prevent contractures. 

Cerebellar Type. 

There is a form of hereditary ataxia, described by Marie as cetebeRar 
Mre da-ataxia, which starts later in life, after the age of twenty, with-disa¬ 
bility in the legs, but the gait is less ataxic than “groggy.” '<Thc knee-jerks 
are retained, and a spastic condition of the legs ultimately develops. There 
'"is no scoliosis, nor docs club-foot develop. Sanger Brown’s cases, 25 in one 
family, and J. It. Neff’s, 13, appear to belong to this type. The cerebellum 
has been found atrophied in 2 cases. 

4. Pkooukssivk Intehstitut. HyrEiiTitoriiio Neuuitis ok Infant’s. 

Under this imposing title Dejerine and Sottas described a rare and inter¬ 
esting affection. It is a family disease, and begins in early life. The symp¬ 
toms are those typical of locomotor ataxia, to which is added progressive mus¬ 
cular atrophv, with involvement of the face and a hypertrophy and hardening 
of the peripheral nerves. As the name indicates, it is an interstitial hyper¬ 
trophic neuritis with secondary involvement of the dorsal columns of the cord. 
This disease has been associated with progressive neural muscular atrophy, but 
Dejerine has shown that it is quite distinct. 

5. Toxic Combined Sclehosis. 

Certain poisons_cause changes in the .lateral and dorsal columns of the 
cord that resemble those of the combined system diseases. They have been 
.demonstrated in pellagra and in ergotism, and have already been described. 
In pernicious amemia and many chronic wasting diseases these scleroses occur, 
and are believed to be due to the action of poisons produced within the system. 
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0. DIFFUSE DISEASES OF THE NERVOUS SYSTEM. 

I. AFFECTIONS OF THE MENINGES. 

Diseases of tjie Duka Mater (Parliyniviiinyilu). 

Pachymeningitis Externa.-/r(iEiiEiutxT,. —llmaum-hago often occurs os t 
i rgjjfilt nf frmhir c Inflammation of the external layer of the dura is raw 
^Caries.of the bone, ipllior extension from Uil'liilit-our disease or due to syphilis 
is the principal cause. In the syphilitic eases there may he a great thiekemii). 
of the inner table and a large collection of pus beta ecu the dura and 1 he bone 

Occasionally the pus is infiltrated between the two layers of the dura maloi 
or may extend through and cau-e a dura-arachnitis. 

The symptoms of external paclnmeningitis are indefinite. In the syph¬ 
ilitic eases there may he a small sinus communicating with the exterior. Com¬ 
pression symptoms may occur with or without paralysis. 

£ SW iAlr.—All acute form may occur-in syphilitic ailed ions of the hones, 
.ill tumors, anil-m nnoiin-ni. The symptoms are those of a compression of 
the cord. A chronic form is much more common, and is a constant accom¬ 
paniment of tuberculous canes of the spine. The internal surface of the dura 
may he smooth, while the external is rough and colored with caseous masses. 
The entire dura may lie surrounded, or the process may be confined to (lie 
ventral surface. 

Pachymeningitis Interna. —This occurs in tlm-e forms: (I) IVendo-mem- 
branous, (2) purulent, and (fl) luemorrliagie. The lir-4 two are unimportant. 
Pseudo-meinhianous inflammation of (tie lining membrane ol (he dura is iTot 
usually recognized, hut a most characteristic example of it came under my 
observation as a secondary process in pneumonia. Purulent pachymeningitis 
may follow an injury, hut is more commonly the result of extension from 
inflammation of the yds. it, is remarkable how rarely pus is found lid ween 
the dura and arachnoid membranes. 

H^MOKiuiaoic Paohymeniniiitis (Ihnmal.uiiM of the Dura Main). 

Cerebral Form. —This remarkable condition, first described by Virchow, 
is very, rare in general medical practice. During ten, years no instance of it 
came under my observation at the Montreal (ieneral Hospital. On the oilier 
hand, in the post-mortem room of the Philadelphia Hospital, which received 
material frond a large almshouse and asylum, the cases were not uncommon, 
and within three months I saw- four characteristic examples, three of which 
came from the medical wards. The frequency of the condition in asylum work 
may be gathered from the fact that in 1,1K5 post modems at the (Joxernment 
Hospital for the Insane, Washington, to June till. 1897, there were JD7 eases 
-with “a true neo-membrane of internal pachymeningitis’' (Itlaeklmrn). Of 
these eases, 45 were chronic dementia, 87 were general paresis, .’it) senile de¬ 
mentia, 28 chronic mania, 28 chronic melancholia. 22 chronic epileptic insan¬ 
ity, 6 acute mania, and 1 ease imbecility. Forty-two of the cases were in 
persons over seventy years of age. 

It has also been foundun profound antenna and other c discaaes at the blood 
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and of ..tbeJdood- vessels, and is said to have followed certain of th^aento 
fevers^ Herter has called attention to the not infrequent occurrence of the 
i, lesion in badly nourished, cachectic children. 

T hff g mrhid anatomy is interesting. Virchow’s view that the delicate vas¬ 
cular membrane precedes the hasmorrhage is undoubtedly correct. Practically 
we see one of .three conditions in these cases: (a) subdural vascular mem¬ 
branes, often of extreme delicacy, formed by the penetration of blood-vessels 
and granulation tissue into an inflammatory exudate (so-called “organiza¬ 
tion” of an inflammatory exudate); (b) simple subdural hemorrhage; (c) 
a combination of the two, vascular membrane and blood-clot. Certainly the 
vascular membrane may exist without a trace of haemorrhage—simply a 
fibrous sheet of varying thickness, permeated with large vessels, which may 
form beautiful arborescent tufts. On the other hand, there are instances in 
which the subdural haemorrhage is found alone, but it is possible that in 
some of these at least the haemorrhage may have destroyed all trace of the 
vascular membrane. In some cases a series of laminated clots are found, 
forming a layer from 3 to 5 mm. in thickness. Cysts may occur within this 
membrane. The source of the luemorrhage is probably the dural vessels. 
Huguemn and others hold that the bleeding comes from the vessels of the 
pia mater, but certainly in the eayly stage of the condition there is no evidence 
of this; on the other hand, the highly vascular subdural membrane may be 
seen covered with the thinuest possible sheeting of clot, which has evidently 
come from the dura. The subdural luemorrhage is usually associated with 
atrophy of the convolutions, and it is held that this is one reason why it is so 
common in the insane, especially in dementia paralytica and dementia senilis. 
We meet with the condition also in. phthisis and various cachectic conditions 
in’which the cerebral wasting is as common and almost as marked as in cases 
of insanity. Ivdnig found in J35 cases of hauuorrhagic pachymeningitis from 
the Berlin Pathological Institute that 23 per cent accompanied phthisis. 
Atrophy, however, may not be the only factor. 

The symptoms are indefinite, or there may be none at all, especially when 
the luemorrhages are small or have occurred very gradually, and the diagnosis 
can not lie made with certainty. 1 Headache has been a prominent symptom 
in some cases, and when the condition exists on one side there may;be hemi¬ 
plegia. The most helpful symptoms for diagnosis, indicating that the hasmor- 
rhage in an apoplectic attack is meningeal?arc (1) those referable to increased 
intracranial pressure (slowing and irregularity of the pulse, vomiting, coma, 
contracted pupils reacting to light slowly or not at all) and (2) paresis and 
paralysis, gradually increasing iqj^xtent, accompanied by symptoms which 
point to a cortical origin. Extensive bilateral disease may, however, exist 
without any symptoms whatever. 

Spinal Form.—The spinal pachymeningitis interna, described by Char¬ 
cot and Joffroy, involves chiefly the cervical region (P. cervical is hyper- 
trophica). The space between the cord and the dura is occupied by a firm, 
concentrically arranged, fibrinous growth, which is seen to have developed 
within, not outside of. the dura mater. Tt. is a condition anatomically 
identical with the hamiorrhagic pachymeningitis intSrna of the brain. The 
cord is usually compressed; the central canal may lie dilated—hydronivelus— 
and there arc secondary degenerations. The nerve roots are involved in the 
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growth and are damaged and compressed. The extent is xariahle. It may 
'limited to qpe segment, but more commonly invokes a considerable portion < 
the cervical enlargement. The disease is chrome, and in some eases prosen 
a characteristic group of symptoms. There are intense neuralgic pains in tl 
course of the nerves whose roots are invoked. They are elnellv in the arn 
and in the cervical region, and vary greatly in intensity. There nun he hv|H> 
lesthesia with numbness and tingling; atrophic changes nun develop, and I hoi 
may be areas of amosthesia. (iradually motor disturbances appear; the arn. 
become weak and the muscles atrophied, particularly in certain groups, as tli 
flexors of the hand. The extensors, on the other hand, remain intact, so tha 
the condition of claw-hand is gradually produced. The grade of the atroph 
depends much upon the extent id' involvement of (lie conical none roots, am 
in many cases the atrophy of the muscles of the shoulders and arms become 
extreme. The condition is one of conical paraplegia, with conlraelure.- 
flexion of the wrist, and typical main en yriffe. Usually before the arms nr 
greatly atrophied there are the symptoms of what tin* French writers tern 
the second stage—namely, involvement of the lower extremities and the grad 
ual production of a spastic paraplegia, which may develop several months aftci 
the onset of the disease, and is duo to secondary changes in the cord. 

The disease runs ft chronic course, last mg, perhaps, two or more years 
In a few.instances, in winch symptoms pointed definitely to this condition 
recovery lias taken place. The disease is to be distinguished from amyotrophic 
lateral sclerosis, syringomyelia, and juniors. From the' first it is separated by 
the marked severity of the initial pains in the neck and arms; from the second 
by the absence of the sensory changes characteristic of syringomyelia. From 
certain tumors it is very dillieiilt to distinguish; in fuel, the fibrinous layers 
form a tumor around the cord. 

The condition known as lia'intiloina of the dura mater may occur at any 
part of the cord, or, m its slow, progressive form—pachymeningitis hiein- 
orrhagica interna—may he limited to the cervical region and produce the 
symptoms just mentioned. It is sometimes extensive, and may coexist with 
a similar condition of the cerebral dura. Cysts may occur filled with hiem- 
orrhagic contents. 

Diseases op the Pia Mater (Acute Cerebrospinal Leptomeningitis). 

Etiology. —Under cerebro-spinal fever and tuberculosis the, two most im¬ 
portant forms of meningitis have been described. Other conditions with which 
meningitis is associated arc: (1) The acute, [even, more particularly pmm- 
mp pia erysipelas, and septicaemia; less fluently small-pox, typhoid fever, 
searM fever, measles, etc. (2) Injury or disease of the bones of the skull. 
In this group by far the most fretpiont cause is necrosis of the petrous portion 
of the temporal bone in chronic otitis. (3) Extension from disease of the, 
'nojt Meningitis has followed perforating of the skull in sounding the frontal 
sinuses, suppurative disease of these sinuses, and necroses of the cribriform 
plate. As mentioned under cc-ebro-spinal fever, the infection is thought to 
lio possible through the nose. (4) As a terminal infection in chronic nephritis, 
arterio-sclerosis, heart-disease, gout, and the wasting diseases of children. 

The following etiological table of the acute forms of meningitis may be- 
useful to the student: 
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&f '■ °Lr br,K,| ’ ima } if) &i«. | Diplococous intracolluUris. . 

I { 2. Pneuniococcic. } f ft—— 


U 
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1, Tuberculous. 

2. Pneumo- 

eoeelc. 

, 


3. Pyogenic, 

4. Mi so el In- ( 
neons acute < 
inteetious. ( 


(a) Secondary to pneumonia, en¬ 
docarditis, etc. 

(4) Secondary to disease or injury 
of cranium or its fossa 1 . 

(«) Following locul disease of cra¬ 
nium or a local infection elsewhere. 

(4) Terminal infection in various 
chronic maladies. 

In typhoid fever, influenza, diph¬ 
theria, gonorrhoea, anthrax, actino¬ 
mycosis, und other acute diseases. 


.Bacillus tuberculosis, 

1 Pnoumococcus. 


Various forms.of staphy¬ 
lococci and streptococci. 

Typhoid bacillus, influ¬ 
enza bacillus, diphtheria 
bacillus, gonococcus, etc. 


Morbid Anatomy.—The liasal or cortical meninges may be chiefly attacked. 
The degree of involvement, of the spinal meninges varies, 'in the form asso¬ 
ciated with pneumonia and ulcerative endocarditis the disoase-is bilateral and 
usually limited to the cortex. • In extension from disease of the ear it is often 
unilateral and may be accompanied with abscess or with thrombosis of the 
sinuses. In the non-tuberculous form in children, in the meningitis of chcooic 
Bright’s disease, and in cachectic conditions the base is usually iuvolyed. In 
the eases secondary to pneumonia the effusion beneath the arachnoid may bo 
very thick and purulent, completely hiding the convolutions. The ventricles 
also may be involved, though in these simple forms they rarely present the 
distention and softening which is so frequent in the tuberculous meningitis. 
For a more detailed description the student is referred to the sections on 
ccrebro-spinal fever and tuberculous meningitis. 

- Symptoms.—The clinical features of meningitis have already been de¬ 
scribed at length in the diseases just referred to, and 1 shall here give a gen¬ 
eral summary. 1 have already', on several occasions, called attention to the 
fact that .cortical meningitis is not to be recognized by any symptoms or set of 
symptoms from a condition which may be produced by the poison of many 
of the specific fevers. - In the cases of so-called cerebral pneumonia, unless the 
base is involved and the nerves alfccted, the disease is unrecognizable, since 
identical symptoms may be produced by intense engorgement of the meninges. 
In typhoid fever, in which meningitis is very rare, the twitchings, spasms, and 
retractions of the neck arc almost invariably associated with cerebro-spinal 
congestion, not with meningitis. Actual meningitis does, however, occur in 
typhoid fever, and, as Ohlmachcr’s cases show, the typhoid bacilli may be 
present in the exudate. 

A knowledge of the etiology gives a very important clew. Thus, in middle- 
ear disease the developinent of high fever, .delirium, vomiting; convulsions, and 
retraction of the head and neck would be extremely suggestive of meningitis 
or abscess. Headache, which may be severe and continuous, is the most com¬ 
mon symptom. While the patient remains conscious this is usually the chief 
complaint, and even when semieomatose he may continue to groan and to 
place his hand on his head. In the fevers, particularly in pneumonia, there 
may be no complaint of headache. Delirium is frequently early, and is most 
marked when the fever is high. Convulsions are lesfr common in simple than 
in tuberculous meningitis. They were not present in a single instance in the 
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cases which I have seen in pneumonia, ulcerative endocarditis, or xoplicu'inii 
l a the simple meningitis of children they may occur. Epileptiform attack 
vthichi»roe and go arc highly elmrneteristic of direct irritation of the cortex 
’ Rigidity -and spasm or twi tellings of the muscles are more common. .Stilfncs 
and retraction of the muscles of the nock are important symptoms; lmt the 
are by no means constant, and are most frequent when the iiillnmmalion ii 
ext o n fi'vexui the meninges of the cervical cord.\ There may lie I r ^mp s. gritluij. 
of the teeth, or spastic contraction of the abdominal muscles. Vaunting is 
a common symptom in the early stages, particularly in basilar meningitis 
Co nstipation is usually present. Jn the late stages the urine and laves may Ik 
passed involuntarily. , Optic neuritis is rare in the meningitis of the cortex, 
but is npt uncommon when the base is involved. Isailic lays stress on the 
'hypencsthcsia of the skin and muscles, especially of the muscles of the neck 
and calves. 

Important symptoms arc duo to lesions of the nerves at. the base. 'Stra¬ 
bismus or ptosis may occur. The facial lierve may he involved, producing 
slight paralysis, or then* may he damage to ihe tilth nerve? producing nn- 
aesthlgia and, if the Gasserian ganglion is afl’cclcd. trophic changes in the 
cornea. T he p upils are at lirst contracted, subsequently dilated, and perhaps 
unequal., The reflexes in the extremities aic often accentuated n| the begin¬ 
ning of the disease; later they are diininishe'l or entirely abolished. Herpes 
is common, particularly in the epidemic form. 

''Fever is present, modem Ic m grade, rarely rising above In:!’. In the 
non-tnbereuloiis leptomeningitis of debilitated children and in Height's dis¬ 
ease there may lie litlle or no fever. The pnl-e may be increased m» frequency 
at first, though this is unusual. One of the striking features of (he disease 
is the slqyyness of the pulse m relation to Ihe temperature, even in the early 
stages. Subsequently it innv be irregular and still slower. The very rapid 
emaciation which often occurs is doubtless to lie rel'ened to a disturbance of 
the cerebral influence upon metabolism. Kenng’s sign has been described 
under cerehro-spinal fever. Lumbar puncture is exceedingly valuable for 
diagnosis. Not only does Ibis frequently prove imli-piilably the existence 
of an acute meningitis, but the bacteriological examination mav decide as 
to the etiological factor, and thus yield a more rational basis for treat¬ 
ment. 

Treatment. —There are no remedies which in any way coni ml the course 
of acute meningitis. An ice-bag should be applied to the bead and, if the 
subject is young and full-blooded, general or local depletion may be practised. 
Absolute rest and quiet should lie enjoined. When disease of the ear is 
present, a surgeon should he early called in (oiisullation, and if there are 
symptoms of meningo-cnocpbalitis which can in any way he localized trephin¬ 
ing should be practised. An occasional saline purge will do more to relievo 
the congestion than blisters and local depletion. The warm baths, as recom¬ 
mended by Aufreeht and described under eercbro-xpinal fever, should be given 
every three hours. It is possible that rcoim*rv may-follow in the primary 
pneumococcus form (Nelter). If coiinter-irrilalion is deemed esviitial, the 
thermo-cautery may he lightly applied to the hack of the neck. Large doses 
xf the pcrehloride of iron, iodide of potassium, and mercury are recommended 
3y some authors. 
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Tlio application of an ice-cap, attention to the bowels and stomach, and 
keeping the fever within moderate limits by sponging, are the necessary meas¬ 
ures in a disease recognized as almost invariably fatal, in which also the cases 
of recovery are extremely doubtful. Quincke’s lumbar puncture (see page 
.Kill) may be used as a therapeutic measure. Fiirbinger in one case’removed 
00 ce. of cloudy fluid, in which tubercle bacilli were found. The headache 
and other cerebral symptoms disappeared, and the patient, a man of twenty, 
recovered. Wallis Ord and Waterhouse report a case of recovery, in a child 
of live years, after trephining and drainage. In a recent case Ilalsted made 
an unsuccessful attempt to irrigate the cerebro-spinal meninges in the manner 
suggested by lajonard Hill. 

Posterior Basic Meningitis (Sporadic Cerebrospinal Fever). 

Specially studied by (lee, Lees, and Barlow, this form is met with chiefly 
in infants during the first year, 81 of 110 eases. It presents a marked sea¬ 
sonal incidence the first, half of the year. Anatomically there is found inflam¬ 
mation with matting of the parts over the posterior part of the base of the 
brain from tin, optic commissure to the medulla, and with distention of the 
lateral, the third, and sometimes the fourth ventricle with turbid fluid. The 
two most striking features clinically arc retraction of the head and blindness. 
The cervical opisthotonos is a most characteristic symptom. K\tensor and 
flexor spasms of the limbs also occur. There are remarkable- erises, with chill, 
increased fever, vomiting, and exaggeration of the spasms (Box). The prog¬ 
nosis is had, hut recovery takes place in a few cases. Much discussion has 
taken place as to the relation of this form to epidemic cerebro-spinal fever. 
Sldl, Hunter, Nuttall, and others claim that the organism found corresponds 
with the meningococcus, and with this view Koplik and other New York 
observers agree. Houston and Rankin state that the organism of posterior 
basic meningitis has much the same cultural characters, but differs entirely in 
its opsonic and agglutinating powers; but Arkwright, in a careful study of 
forty-live different strains, could not confirm this view. 

Chronic Leptomeningitis. —This is rarely seen apart from syphilis or tuber¬ 
culosis, in which the meningitis is associated with the growth of the granu- 
lomata in the meninges and about, the vessels. The symptoms in such cases 
are extremely variable, depending entirely upon the situation of the growth. 
The epidemic meningitis may run a very chronic course. The posterior basic 
meningitis may be chronic. In the cases reported by (tee and Barlow the 
duration m some instances extended even to a year and a half. Quincke’s 
meningitis serosa is considered with hydrocephalus. 


n. SCLEROSES OF THE BRAIN. 

General Remarks. —The supporting tissue of the central nervous system 
is the neuroglia, derived from the ectoderm, with distinct morphological and 
chemical characters. The meninges arc composed of true connective tissue 
deiived from the mesoderm, a little of which enters Qie brain and cord with 
the blood-vessels. The neuroglia plavs the chief part in pathological processes 
within the central nervous system, but changes in the connective tissue ele- 
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meats may also be important. A convenient division of the corobro-spim 
scleroses is ihtol degenerative, inflammatory, and developmental forms. * 

/ The degenerative eeleroses comprise the largest and most important sub 
division, in which provisionally the following groups nun he made: (d). Th 
common secondary degeneration which follows when nervo-libres are cut ol 
from their trophic centres (the severance of portions of neurones from th' 
main portions containing the nuclei); {Jjj !o\ic forms, amoiig’which may la 
placed the scleroses from lead and ergot, and. most, important of all, tlu 
sclerosis of the dorsal columns, due m such a large proportion of cases to tin 
virus of syphilis. Other unknown tovie agents max possibly induce degenera¬ 
tion of the nerve-fibres in certain tracts. The systemic paths in the cord 
differ apparently in their susceptibility, and the dorsal columns appear most 
prone to undergo this change; (e) the sclerosis associated with change in the 
smaller arteries and capillaries, which is met with as a senile process in the 
convolutions. In all probability some of the forms of insular sclerosis are 
duo to primary alterations in the blood-vessels; but il is not yet settled 
whether the lesion ill these cases is a primary degeneration ol* the nerve cells 
and fibres to which the sclerosis is secondary, or whether the essential factor 
iff an alteration in nutrition caused by lesions of the capillaries and smaller 
vrterics. 

\ The hi/liinuiitilorii scleroses embrace a less important, and less extensive 
'roup, comprising secondary forms which develop in eonseipieiiec of irritative 
nflanimation about, tumors, foreign bodies, lucmorrhages, and abscess. Histo¬ 
logically' these are chiefly mesodermie (vascular) scleroses, which arise from 
the connectivo tissue about the blood-vessels. I’ossibly a similar change may 
follow the primary, acute encephalitis, which Slrumpcll holds is the initial 
lesion in the cortical sclerosis which is so commonly found post mortem til 
infantile hemiplegia. 

The developmental scleroses are believed to he of a purely neurogliar char¬ 
acter, and embrace the new growth about the central canal in syringomyelia 
and, according to recent French writers, the scleiosis of the dorsal columns 
in Friedreich's ataxia. It is slated that hislologually this form is different 
from the ordinary variety. It may lie, too. that the diffuse cortical sclerosis 
met, with ns a congenital condition w ithmit thickening of the meninges belongs 
to this type. It, is not improbable that many forms of sclerosis are of a mixed 
character, in which both the ectodermic glia and mesodermie connective tissue 
are involved. 

Anatomically we meet with the following varieties: 

(1) Miliary sclerosis is a term which has been applied to several different 
conditions, (lowers mentions a ease in which there were grayish-red spots at 
the junction of the white and gray matters, and in which the neuroglia was 
increased. There is also a condition in which, on the surface of the convolu¬ 
tions, there are small nodular projections, varving from a half to five or more 
millimetres in diameter. Single nodules of this sort are not uncommon; 
sometimes they are abundant. So far as is known no symptoms are produced 
by them. 

(2) Diffuse sclerosis, which may involve an entire hemisphere, or a single 
lobe, in which cast' the lerm sclerose lohtiire has been applied to it by the 
French. It is not an imporlani condition in general medical practice, but 
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occurs most frequently in idiots and imbeciles. In extensive cortical sclerosis 
of one hemisphere the ventricle is usually dilated* The symptoms of this 
condition depend upon the region affected. There may he a considerable 
extent of sclerosis without symptoms or without much mental impairment 
In a majority of cases there is hemiplegia or diplegia with imbecility or 
idiocy. 

(3) Tuberous Sclerosis. —Tn this remarkable form, which is also known as 
hypertrophic sclerosis, there are on the convolutions areas, projecting beyond 
the surface, of an opaque white color and exceedingly firm. The sclerosis 
may not disturb the symmetry of the convolution, but simply cause a great 
enlargement, increase in the density, and a change in the color. 

These three forms are not of much practical interest except in asylum and 
institution work. The fourth variety forms a well-characterized disease of con¬ 
siderable importance, namely, multiple sclerosis. 

(4) Multiple (Insular: Disseminated) Sclerosis {Sclerose en plagues ).— 
Definition. —A chronic affection of the brain and cord, characterized by 
localized areas "in which the nerve elements are more or less replaced by 
neuroglia. This may occur in the brain or cord alone, more commonly in both. 

The etiology is obscure. Kahler, Marie, and others assign great importance 
to the infectious diseases, particularly scarlet fever, it is fouiid most com¬ 
monly in young persons, and cases are not uncommon in children. 

Moiutm Anatomy.— The sclerotic areas are widely distributed through 
the brain and cord, and cases limited to either part alone are almost un¬ 
known. 'Flic grayish-red areas are scattered indifferently through the white 
and gray matter (R. \V. Taylor). The patches are most abundant in the 
neighborhood of the ventricles, and in the pons, cerebellum, basal ganglia, 
and the medulla. The cord mny be only slightly involved or there may be 
very many areas throughout its length. The cervical region is apt to be 
most affected. The nerve roots and the branches of the cauda equina are 
often attacked. Histologically in the sclerosed patches there is a degeneration 
of the medullary sheaths, with the persistence for some time of the axis* 
cylinders. These naked axis-cylinders are thought by some to be new-formefl 
nerve-fibres. Accompanying this there is marked proliferation of the neu¬ 
roglia, the fibres of which are denser and firmer. Secondary degeneration, 
although relatively slight, does occur. 

Symptoms.— The onset is slow and the disease is chronic. ■ Feebleness of 
the legs with irregular pains and stiffness are among the early symptoms. 
Indeed, the clinical picture may be that of spastic paraplegia with great 
increase in the relieves. The following are the most important features: 

(a) Volitional Tremor or So-called Intention Tremor. There is no paraly¬ 
sis of the arms, hut on attempting to pick up an object there is trembling 
or rapid oscillation. A patient may be unable to lift even a glass of water 
to the mouth. 'The tremor may be marked in the legs, and in the head, 
which shakes as he walks. When the patient is recumbent the muscles 
may be perfectly quiet. On attempting to raise the head from the pillow, 
trembling at once comes on. (6) Scanning Speech. —The words arc pro- 


*In my monograph on Corebral Palsies of Children I Imre given n description of the 
distribution of the sclerosis in ten specimens in the museum at tho Klwyn Institution. 
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site and character of the lesion. Some of the more important points to 
observe are the following: (1) subjective sensations, particularly the char¬ 
acter and seat of pain, if any be present, such as the radiating pains, of 
dorsal root compression; (2) the patient’s attitude, as the position of the 
arms in cervical lesions, the character of the respiration, whether'diaphrag¬ 
matic, etc.; (3) motor symptoms, the groups of paralyzed muscles and their 
electrical reaction; (-1) the sensory symptoms, including tests for tactual, ther¬ 
mic, and dolorous impressions, for muscle sense, bone sensation, etc.; (5) the 
condition of the reflexes, both the tendon and the skin reflexes as well as 
those for the pupil, the bladder and rectum, etc.; (<i) the surface temperature 
and condition of moisture or dryness of the skin, which gives an indication 
of vaso-molor paralysis. The table on pages 871—873 and the figures on pages 
878 and 879 will be useful while making an examination. 

Focal Lesions. —We have seen that a lesion involving a definite part of the 
gray matter of the spinal cord, owing to destruction of the cell bodies of the 
lower motor neurones and consequent degeneration of their axis-cylinder proc¬ 
esses, is accompanied by a loss of power to perform certain definite movements. 
Thus a disease, such as anterior poliomyelitis, which is confined to the gray 
matter, gives as its only symptom a characteristic flaccid paralysis, and the seat 
of the lesion is revealed by the muscles involved. If from injury or disease 
a lesion involves more than the gray matter and, for example, if the neigh¬ 
boring fibres of the pyramidal tract be affected there may be in addition a 
spastic paralysis of the muscles whose centres lie in the lower levels of the 
cord. The degree of such a paralysis depends upon the intensity of the 
lesion of the pyramidal tract and may vary from a slight weakness in dorsal 
flexion of the ankle to an absolute paralysis of all the muscles below the 
lesion. Again, if the afferent tracts of the cord are affected sensory symptoms 
may bo added to the motor palsy. There may bo disturbances of pain and 
temperature sense alone or touch also may he affected. This, however, is 
more rare except in serious lesions. The upper border of disturbed sensation 
often indicates most clearly the level of the disease, especially when this is 
in the thoracic region where the corresponding level of motor paralysis is 
not easily demonstrated. It is unusual for cutaneous amesthesia in organic 
lesions of the cord to extend above the level of the second rib and the tip 
of the shoulder, for this represents the lower border of the skin-field of 
the fourth cervical (see sensory charts), and as the chief center for the dia¬ 
phragm lies in this segment, a lesion at this level sufficiently serious to 
cause sensory disturbances, would probably occasion motor paralyses as well 
and yould entirely shut off the movements necessary for respiration. It is 
to be noted that the demonstrable upper border of the anaesthetic field may 
not quite reach that which represents the level of the lesion. This is due to 
the functional overlapping of the segmental skin-fields (Sherrington) and 
applies more to touch than to pain and temperature. There is often a narrow 
zone of %ypenesthesia above the anesthetic region. 

Complete Transverse Lesions. —When fhe transverse lesion is total and 
the lower part of the cord is cut off entirely from all influences from above, 
there is complete sensory and motor paralysis up to the segmental level of 
the injury, and the tendon reflexes, whose centres lie below, are lost instead* 
of being exaggerated, as they are apt to be in case the lesion is a focal one. 
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pie symptomatology of total transverse lesions in mail lias thus been given 
iy Collier, y) Total flaccid paralysis of muscles below the level of the lesion. 
|Spastic paralysis indicates that the lesion is incomplete.) ('») Permanent 
position of the knee-jerk and other deep reflexes supplied by the lower seg¬ 
ments of the cord. (3) A rapid wasting of the paralyzed muscles with a loss 
if the faradie excitability. ( I) The sphincters lose their (one. and there is 
ribbling. (5) There is total amvsthesia to the level of the lesion (the zone 
f hyperesthesia is rare). (6) The only sign of self-action remaining is in 
the occasional presence, though in reduced degree, of certain skin reflexes 
such as the plantar reflex with its dorsal flexor response in the great toe. 

Unilateral lesions. —The motor symptoms, which follow lesions limited 
to one lateral half of the cross-section of flu: spinal cord, are conlined to 
one side of the body; they are on the same side ns the lesion. At the level 
of the lesion, owing to destruction of cell bodies of the lower system of 
neurones, there will be found flaccid paralysis and atrophy of those muscles 
whose centres of innervation happen to lie at this level. Owing jo degoneraf ion 
of the pyramidal tract, the muscles whose centres lie at lower levels are also 
paralyzed, but. they retain their normal electrical reactions, bevome spastic, 
awl-do not atrophy to any great degree. 

Owing to the early crossing of the alfcrciit*paths in the cord, the sensory 
symptoms are peculiar. On the side of the lesion—the paralyzed side—corre¬ 
sponding to the segment or segments of the cord involved, there is a zone 
of anesthesia to all forms of sensation, but below this the sensitivity remains 
normal or may be increased, for there is often hvpenesthesia. Tljc muscle 
sense, however, is impaired, fin the side opposite to the lesion and nearly 
up to its level there is complete loss of perception for pain and loinpornluri: 
and there is more or less dulling of tactual sense as well. 

The following table, slightly modified from (lowers, illustrates the dis¬ 
tribution-of these symptoms in a complete liemi-lcsion of the cord:. 


Cord. 


Zono of cutaneous hyper,estlicsia. 
Zone of cutaneous ana'd hesia. 
Lower segment typo ot paralysis 
with atrophy. 

liosion. 

• 


Upper segment type of paralysis. 
Ilypenestnesia of skin. 

Muscular sense impaired, 
lie Ilex action first lessened and 
then increased. 

Surface temperature raised. 


Muscular power normal. 

Loss of sensibility of skin to pain 
and lem|H*mture. , 

MtiM'iilur sense normal. 

Reflex hcLioii normal. 

Temperature same as that above 
lesion. 


This combination of symptoms was first recognized by Brown-S£quard, 
after whom it lias been named. II is common in syphilitic diseases of the 
cord, may follow tumors, slab-vvmuuK and is not infrequently associated with 
syringomyelia and baanorrliages into the cord. It h only in exceptional cases, 
of course, that the lesion is absolutely limited to the bcnii-seefion of the 
cord and the symptoms consequently may vary somewhat in degree. 
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The explanation of the disturbance in sensation is not entirely, satisfactory 
and can not be until our knowledge of the paths of sensory conduction ii 
more accurate. These cases hare convinced most clinicians that in man tht 
.paths for touch, pain, and temperature cross the middle line soon aft© 
entering the spinal cord, and proceed toward the brain in the opposite 
side, while that for muscular sense remains in the dorsal columns of th< 
same side. Anatomy lends some support to this view, and it is the explanatioi 
usually given. The experiments on animals have thrown some doubt on this 
view, especially those of Mott on monkeys, which seem to indicate that the 
sensory paths for the most part remain on the same side of the cord. 

H. AFFECTIONS OF THE BLOOD-VESSELS. 

1. Congestion". 

Apart from actual myelitis, we rarely see post-niortem evidences of con¬ 
gestion of the spinal cord, and when we do, it is usually limited either to the 
gra\ matter or to a definite portion of the organ. There is necessarily, 
from the posture of the body post•moitern, a greater degree of vascularity 
in the dorsal portion of the cord. The white matter is rarely found con¬ 
gested, even when inflamed; in [net, if is remarkable how uniformly pale 
this portion of the cord is. The gray matter often lias a reddish-pink tint, 
but rarely a deep reddish hue. except when myelitis is present. If we know 
little anatomically of conditions of congestion of the cord, wo know less 
clinically, for there are no features in any way characteristic of it. 

2. AN/UMLv. 

So, .too, with this state. There may be extreme grades of anasmia of 
the cord without symptoms. In i chlorosis, for example, there are rarely 
symptoms pointing to the cord, and there is no reason to suppose that such 
sensations as liuaxmuss in the ii mbs and tingling are especially associated 
with uraemia. 

There are, however, some very interesting facts with reference to the 
profound nmcmia of the eoid which follows ligature of the aorta. In cx- 
poriments made in Welch's laboratory by llertcr, it was found that within 
a few moments after the application of the ligature to the aorta/paraplegia 
came on. Paralysis of the sphincters developed, hut less rapidly. Recent 
observations made l>v llalsted on occlusion of the abdominal aorta in dogs 
have shown that paraplegia occurs in a largo percentage of cases, many of 
which, however, may recover as the collateral circulation is established. In 
the fatal eases Gilman found extensive alterations in the cell bodies of 
the lower part, of (ho cord with degenerations. This condition is of interest 
in connection with the occasional rapid development of a paraplegia after 
profuse hamiorrhage. usually from the stomach or uterus. It may come 
on at once or at the end of a week or ten days, and is probably due to 
an anatomical change in the none elements similar to that produced in 
Hertor’s experiments. The degeneration of the dorsal columns of the cord 
in_pornieious anamiiaTias already been described. 
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3. Embolism and Thrombosis. 

Blocking of tli%spinnl arteries by emboli rarely occurs. It. may be pro¬ 
duced experimental^, and Money found that it was associated with chorei¬ 
form movements. Thrombosis of the smaller \essels in connection with endar¬ 
teritis plays an important part in many of the acute and clyonie changes 
in the cord. 

•I. End urn-aims. 

It is remarkable how frequently in persons over fifty the arteries of the 
spinal cord are found sclerotic. The following forms may be met with: 
(1) A nodular peri-arteritis or endarteritis associated with syphilis and 
sometimes with giiminala of the meninges; (i) an arteritis obliterans, with 
great thickening of the ultima and narrowing of the lumen of the vessels, 
involving ehielly the medium and larger-sized arteries. Miliarv aneurisms 
or aneurisms of the larger vessels are rarely found in the sjiiual cord. In 
the classical work of Leyden but a single instance of the latter is mentioned. 

6. H^SMoruui.uin into the Siunal M mi mu\i.s; 11 .km .vtoiiiiii.vciiis. 

I 

In meningeal apoplexy, as it is called, the blood may lie between the 
dura mater and the spinal canal—extra-meningeal hiemorrhage— or within 
the dnra mater—intra-mcniiigeal hiemorrhage. 

(a) Extra-meningeal haemorrhage at .. usually as a result of traumatism. 

The exudation may bo extensive without compiessioi, of the cord. The 
blood comes from the large plexuses of veins which may surround the dura. 
The rupture of an aneurism into the spinal canal may produce extensive 
and rapidly fatal hiemorrhage. 

(b) Intra-meningeal haemorrhage is a less frequent result of trauma, hut 
in general is perhaps rather more common. It is rarely extensive from causes 
acting directly on the spinal meninges themselves. Scattered hamiorrlmges 
arc not infrequent m the acute injections fevers, and 1 have twice, in 
malignant small-pox, seen much extravasation. Bleeding mav oeeur also 
in death from convulsive disorders, such as cpilepsv, tetanus, and strychnia 
poisoning, and has been recorded in association with difficult parturition. 
The most extensive hicmorrhagcs occur in cases in which the blood comes 
from rupture of an aneurism at the base of the brain, either of the hasilar 
or vertebral artery. In several cases of this Kind I have found a large 
amount of blood in the spinal meninges. In ventricular u|«>ple\y the blood 
may pass from the fourth ventncle into tin* spinal meninges. I here is 
a specimen in the medical museum of Mefiill College of the most extensive 
intraventricular hiemorrhage. in which the blood passed into the fourth 
ventricle, and descended beneath the spinal arachnoid for a considerable 
distance. In cranial fractures, particularly those of the base of the skull, 
tlic resultant haemorrhage almost always finds its way into tin* subarachnoid 
space about the cord and may he demonstrated by the withdrawal of bloody 
fluid by a lumbar puncture. The procedure is of considerable diagnostic value. 
On the other hand, haemorrhage into the spinal meninges may possibly ascend 
into the brain. 
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Symptoms. —The symptoms in moderate grades may be slight and in¬ 
definite. In the non-traumatic cases the haemorrhage may either come on 
suddenly or after a day or two of uneasy sensations ^mg ti*e spine. As 
a rule, the onset is abrupt, witli sharp pain in the b|B and symptoms of 
irritation in the course of the nerves. There may bdwnuscular spasms, or 
paralysis may come on suddenly, either in the legs alone or both in the 
legs and arms. Tn some instances the paralysis develops more slowly and 
is not complete. There is no loss of consciousness, and there are no signs 
of cerebral disturbance. The clinical picture naturally varies with the site 
of the haemorrhage. If in the lumbar region, the legs alone are involved, 
the reflexes may be abolished, and the action of the bladder and rectum is 
impaired. If in the thoraeic region, there is more or less complete paraplegia, 
the reflexes are usually retained, and there are signs of disturbance in the 
thoracic nerves, such as girdle sensations, pains, and sometimes eruption 
of herpes. In the cervical region the arms as well as the legs may be involved; 
there may be difficulty in breathing, stiffness of the muscles of the neck, 
and occasionally pupillary symptoms. 

The prognosis depends much upon the cause of the haemorrhage. Ke- 
covery may take place in the traumatic eases, and in those associated with 
the infectious diseases. 

6. IliKMORKIIAGE INTO THK SPTNAT. COHD; IliEMATOMYEUA . 

Being most frequently a result of traumatism, an intraspinal haemorrhage 
is more common in males, and during the active period of life. Cases have 
been knoftm to follow cold or exposure; it occurs also in tetanus and other 
convulsive diseases, and haemorrhage may be associated with tumors, with 
syringomyelia or myelitis. A direct injury to the spine, however, from 
blows or from falls, is by far the most common cause. Thorburn was among 
the first to point out that a cute floxn "»« nf Hm nwlr, nffon without attendant 
fracture or dislocation of the vertebra!, was a form of accident that most 
commonly preceded these hsemorrhages. The level of the lesion, for this 
reason, is most frequently in the lower cervical region. Twelve cases of 
this type have been seen during the past few years in Ilalsted’s service. 

Anatomical Condition. —The extent of the htemorrhage may vary from 
a small focal extravasation to one which finds its way in columnar fashion 
a considerable distance up and down the cord. The bleeding primarily 
takes place into the gray matter, and this as a rule suffers most, but the 
surrounding medullatcd tracts may be thinned out and lacerated. In a 
case which occurred at the Montreal General Hospital under Wilkins the 
htemorrhage occupied a position opposite the region of the fifth and sixth 
cervical nerves, and on transverse section the cord was occupied by a dark-red 
clot measuring 12 by 5 mm., around which the while substance formed a 
thin, ragged wall. The clot could be traced upward as far as the second 
cervical,* and downward as far as the fourth thoracic segment. 

Symptoms. —Usually one side of the cord is.-involved m uch mor e than 
the other, so that a type of the Brown-S6quard syndrome is very commonly 
observed. The symptoms are sudden in onset, and leave the patient with 
hyperaesthesia and a paralysis which becomes spastic and is most marked 
on one side, while anaesthesia, chiefly to pain and temperature, are most 
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marked on the opposite side of the body. Often a most distressing hvper- 
aethesia, ustially a “pins and needles” sensation, may be present for 
many days, %ut there is rarely any* acute pain of the radiating or root 
type. As hiematomyelia is most frequent in the lower cervical region, in 
addition to the symptoms just mentioned a brachial tv pc of palsy is commonly 
seen, with.flaccid and atrophic paralysis of the muscles innervated from 
the lowest cervical and first thoracic segments. The hicmorrhagc may occur 
in segments farther down the cord, the lumbar enlargement being alfeclcd 
next in frequency to the lower cervical. The segmental level of the paralysis 
necessarily would vary accordingly. 

The condition may provo rapidly fatal, particularly if the extravasation 
is bilateral and extends high enough in the cord to involve the centres for 
the diaphragm. M ore frequently th ere is a more or less complete recovery 
with a residual palsy of the upper extremity and a partial anieslliesia, corre- 
sponding to the level of the lesion, and some spasticity of the leg. 

Diagnosis. —The diagnosis of the traumatic cases is comparatively easy, 
and it is important to recognize them, as they are often needfesslv subjected 
to operation under the belief that they are instances of acute compression. 
The residual symptoms in olil cases may closely simulate those seen in syringo¬ 
myelia. 

7. Caisson Disease {Divcr’x Para/i/xis; Compressnl. Air Disease). 

This remarkablo affection, found in divers and in workers in caissons, is 
characterized by a paraplegia, more rarely a general palsy, which supervenes 
on returning from the compressed atmosphere to the surface. 

The disease has been carefully studied by the French writers, by Leyden 
and Schultzo in Germany, and in America parlh iilarlv by A. II. Sin ill*. 
It has been made the subject of a special monograph by Snell. The pressure 
must be more than that of three atmospheres. The symptoms are especially 
apt to come on if the change from the high to the ordinary atmospheric 
pressure is quieklv made. They may supervene immediately on leaving the 
caisson, or they may be delayed for several hours Fains of tin* most atrocious 
character about the knees, elbows, or other joints, without swelling, as a rule, 
pain and swelling in the muscles, epigastric pain, and vomiting arc the most, 
common symptoms. Headache, giddiness, and paralysis are less frequent. 
Paraplegia occurred in 1!> per cent of I)r. Smith’s cases and in fit per cent 
of the St. Louis cases. Monoplegia and hemiplegia are rare. In the most 
extreme instances the attacks resemble apoplexy; (lie patient rapidly becomes 
comatose and death occurs in a few hours, in the case of paraplegia the 
outlook is usually good, and the paralysis may pass off in a day, or may con¬ 
tinue for several weeks or even for months. 

Several careful autopsies have been made. Tn Tx-ydcn’s case death occurred 
on the fifteenth day, and in the thoracic portion of the cmd there were nu¬ 
merous foci of haemorrhage and signs of an acute myelitis. In Nchultze’s 
case death occurred in two and a half months, and a disseminated myelitis 
was found in the thoracic region. In both cases there were fissures, and ap¬ 
pearances as if tissue had been lacerated. In a case examined on the third 
day Assuring and laceration were found, and this oonditmn has boon deter¬ 
mined by Boycott to be the essential lesion in experimental animals. It has 
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been suggested that the symptoms are due to the liberation in the spinal eord 
of bubbles of nitrogen which have been absorbed by the blood under the high 
pressure, and the condition found at the autopsies just referred 1 to is held to 
favor this view. 

Death is rare; it occurred in 12 of 76 cases at the St. Louis-bridge, in 
3 oE the 110 cases at the Brooklyn bridge. In the important work on the 
Firth of Forth bridge and the Blackwell tunnel there were no fatalities from 
this cause. 

The most successful treatment is recompression. A medical air lock should 
be provided at the works, well heated and filled with bunks, etc. The recom¬ 
pression stops the pain and relieves the symptoms. Morphia may be required. 

m. COMPRESSION OP THE SPINAL COED. 

(Compression Myelitis.) 

Definition.-^Intcrruption of the functions of the cord by slow compression. 

Etiology.—Caries of the spine, new growths, aneurism, and parasites are 
the important causes of slow compression. Caries, or Pott’s disease, as it is 
usually called, after the surgeon who first described it, is in the great majority 
of instances a tuberculous affection. In a few cases it is due to syphilis and 
occasionally to extension of disease from the pharynx. Tt is most common in 
early life, but may occur after middle age. It follows trauma in a few eases. 
Compression occasionally results from aneurism of the thoracic aorta or the 
abdominal aorta, in the neighborhood of the cuuliac axis. Malignant growths 
frequently cause a compression paraplegia. A retroperitoneal sarcoma or 
the lymphadenomatous growths of Hodgkin’s disease may invade the vertebras. 
More commonly, however, the involvement is secondary to scirrhus of the 
breast. Of parasites, the echinococcus and the eystioereus occasionally occur 
in the spinal canal. 

Symptoms.—These may be considered as they aifcct tire bones, the nerves, 
and the cord. 

(1) Vjmi HnuA L.—In malignant diseases and in aneurism, erosion of the 
bodies may take place without producing any deformity of the spine. Fata l 
haemorrhage may follow erosion of the vertebral artery. In. curies, onttie 
other hand, it is the rule to find more or less deformity, amounting often to 
angular curvature. The compression of the cord, however, is rarely if over 
the direct result of this bony kyphosis but is due to the thickening of the dura 
and the presence of caseous and inflammatory products between this mem¬ 
brane and the bodies of the diseased vertebrae. The spinous processes of the 
affected vertebra: arc tender on pressure, and juiin follows jarring movements 
or twisting of the spine. There may be extensive {nljcrculous disease without 
much deformity, particularly in the cervical region. In the case of aneurism 
or tumor pain is a constant and agonizing feature. 

(2) Neuve-egot Symptoms.— These result from compression of the nerve 
roots as they pass out between the vertebra:. In caries, even when the diseaso 
is extensive and the deformity great, radiating painsfrmiTTOmprtasHeajiivolve- 
ment of the rooteare ram- -Pa#s are mortrcdmiuoti iii cancer of (lie spine 
secondary to that of the breast, and in such cases may be agonizing. There 
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may be acutely painful arcus—ti n* atu rsthrsia dolorosa —in regions of (lie skin 
which^re aesthetic to tactile and painful impressions. Trophic disturb¬ 
ances may occur, purtieularlyjmtpos. Pressure on die ventral roots may give 
rifle to w asting of the muscles supplied by the affected nerves. 'This is most 
noticeable ui disease of the cervical or lumbar regions. 

(3) Cojjjj Syiii’TO.us.—(a) Cervical Region .—Not infrequently tin 1 curies 
is high up between the axis and the atlas or belli ism the latter and the oc¬ 
cipital bone. In such instances a retropharyngeal abscess mnv he present, 
giving rise to difficulty in swallowing. There may lie spasm yi Ike cenical 
nyiadys, the head may be fixed, and movements may either he impossible 
or cause great pain. In a case of this kind in the Montreal (Jeneral Hos¬ 
pital movement was liable (o he followed by transient, instantaneous paraly¬ 
sis all four extremities, owing to compression of the cord. I 11 one of these 
attacks the patient died. 

In the lower cervical region there may be signs of interference with the 
cilio-spinal centre and dilatation of the pupils. Occasionally (here is Hushing 
°f the face and ear of one side or unilateral sweating. Deformity is not 
so common, blit healing may lake place with the production of a callus 
of enormous breadth, with complete rigidity of the neck. 

(6) Thoracic Region .—The deformity is here more marked •and pressure 
symptoms are more common. The time of onset, of the paralysis varies 
very much. It may be an early symptom, even before the curvature is 
manifest, and if is noteworthy that Pott first described the disease that 
bears his name as “a paN\ of the lower limbs which is frequently found 
to accompany a curvature of the spine.” More commonly the paralysis is 
late, occurring many months after the curvature has developed. The para¬ 
plegia is slow in ils developmenl; the patient at first feels weak in the 
legs or has disturbance of sensation, numbness, tingling, pins and needles. 
The girdle sensation may ho marked, or severe pains in the course of the 
intercostal nerves. Motion is, as a rule, more quickly lost than sensation. 
The.paraplegia is usually of the spastic type, with -xaggeration of the reflexes. 
Bastian’s svmn tom—abolition of the redoxes—is rarely met with in compres¬ 
sion from caries as the transverse nature of (lie lesion is rarely complete. The 
paraplegia may persist for months, or even for more than a year, and recovery 
still be possible. 

(c) Lumbar Region .— In the lower dorsal and lumbar regions the symp¬ 
toms are practically the same, hut the sphincter centres are involved and 
the reflexes are not exaggerated. 

Diagnosis. —Caries is liv far the most frequent cause of slow compression 
of the cord, and when there are external signs the recognition is easy. There 
are cases in which the exudation in the spinal canal between the dura and 
the bone leads to compression before there are any signs of caries, and if 
the root symptoms are absent it may be extremely difficult to arrive at a 
diagnosis. Janeway has called attention to persistent lumbago as a symptom 
of importance in masked Pott's disease, particularly after injury. Brow n- 
Scquard ’s ppruiysi^ .is more common in tumor and in injuries than in caries. 
Pressure on the nerve roots, too, is loss frequent in caries than in malignant 
disease. The cervical form of parhvmcnibgitis also produces a pressure 
paralysis, the symptoms of which have already been detailed. Pressure from 
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secondary carcinoma is naturally suggested when spinal symptoms follow r' 
within a few years after an operation for cancer of the breast. , In paraplegia J 
following tumor of the vertebra secondary to cancer of the breast, and in I 
the erosion of the spine by retroperitoneal growths, the suffering is most! 
intense. The condition has been well termed vurapleaia dolo rosa. I have' 
seen two cafes m which the breast tumor had not been recognized. 

Treatment. —In compression by aneurism or metastatic tumors the con¬ 
dition is hopeless, hi the former the pains are often not very severe, but 
in the latter morphia is always necessary. On the other hand, compression 
by caries is often successfully relieved even after the paralysis lias persisted 
for a long period. When caries is recognized early, rest and support to 
the spine by the various methods now used by surgeons may do much to 
prevent the onset of paraplegia. Wlienjiarulysis has developed, rest with 
extension gives the best hope of recovery. It is to be remembered that 
restoration may occur after compression of the cord has lasted for many 
months, or even more than a year. Cases have been cured by recumbency 
alone, enforced for weeks or months; the extradural and inflammatory 
products are absorbed and the canes heals. In earlier days brilliant results 
were obtained in these eases by suspension, a method introduced by J. K. 
Mitchell in KS'.'ii, and pursued pith remarkable success by his son, Weir Mitchell. 
During niv association with the hilirmary for Nervous Diseases I had numerous 
opportunities of witnessing the really remarkable effects of persistent sus¬ 
pension, even in apparently desperate and protracted cases. In recent years 
the suspension methods in the erect posture have been largely superseded 
by those'of hyperextension during recumbency with the application of plaster 
jackets to hold the body and spine immovable in the improved position, 
forcible correction of iho deformity under nmvsfhesia as sometimes advo¬ 
cated is not lo lie recommended, hut the gentler partial corrections, perhaps 
repeated several times with a few weeks’ interval, often lead to a rapid disap¬ 
pearance of paralyses through the lessening of the angular deformity of the 
vertebra, hi protracted cases after these methods have been given a fair 
trial, laminectomy may become advisable, and has in many instances been 
successful in relieving paralyses when bloodless methods have failed. 

The general treatment of caries is that of tuberculosis—f resh .air , gpqd 
food , cod-1 Ivor oil, and arsenic. 

Lusio.ss op tub Cauda Equina and Conus Medullaris. 

The spinal cord extends only lo the second lumbar vertebra. Injury, 
tumors, and canes at or below tins level involve not the cord itself, but the 
bundle of nerves known as the cauda equina and the terminal portion of 
the cord, the conus niednllaris. Much attention lias been given to lesions 
of tliis*part. The whole subject is admirably discussed in Thorburn’s work. 
Fractures and dislocations are common in the lumbo-sacral region, tumors 
not infrequently involve the filaments of the eauda equina, and some of 
the nerves are often entangled in the cicatrix of a spina bifida. 

A lesion limited to the conus medullaris is rare. A myelitis or a focal 
haematomyelia limy tie limited to this site with symptoms referable to a 
lesion of tlie lowest sacral segments—anaxsthesia over the buttocks, gerinseum, 
and genitalia, paralysis of the levator aui and the vesical and anal sphincters. 
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I ch a focalized lesion lias' been knowu to follow a lumbar puncture lyado 
keen tko lfjst and second lumbar \orlobno. 

In a fracture or dislocation of the first, lumbar vertebra the conus modul- 
B may be compressed together with the lowest sacral ucncs gneu oil 
In it. It is rare, however, in traumatic cases for llio tip of the cord to 
xer injury alone without simultaneous involvement of the neiu* roots com-, 
ising the eauda equina from the second lumbar down, lit fracture or 
ilocation of the fifth lumbar vertebra the sacral roots mav alone be involved, 
lus in a case which 1 have reported the patient fell from a bridge and 
d paralysis of the legs and of the bladder and rectum. Wlum seen sixteen 
pears after the injury, there was flight weakness, with wasting of the left. 
±eg; there vyas complete loss of the function in the aiio-vesieal and genital 
centres, and amesthesia in a strip at the back part of the thigh (in the 
distribution of (lie small sciatic), and of the pcrinumin, scrotum, and penis. 
The urethra was also insensitive. 

It is sometimes very difficult to differentiate between a lesion, possibly 
at the first lumbar vertebra, involving the lower part of I he spm.il <ord 
and one in the sacral region which compromises those peripheral nerves of the 
eauda equina that are given off from the same segment. This is particu¬ 
larly so in the ease of tumors, for in fracture* or varies lime itiav be some 
palpable indication of the seat of trouble, in eauda equina lesions, however, 
pressure upon the nerve roots is supposed to all'cet motion much more markedly 
than sensation, and this diseiepancv mav lie helpful since in the coni le-ions 
themselves the motor and sensory disturbances arc more apt to have a corre¬ 
spondingly segmental distribution. 

The table and figures given in the general introduction will be found 
useful in determining the nerve fibres anil segments involved m these cases 
of injury of the eauda equina. 

IV. TUMORS OF THE SPINAL CORD AND ITS 
MEMBRANES. 

Morbid Anatomy. —New growths may develop in the cord or in ils mem¬ 
branes, or may extend into them from the spine. These invading growths 
are the more common and have been touched upon in a previous section. 
Hero the primary spinal growths only will be considered. 

Schlesinger’s tabulation m 1 is!)K of 100 eases slum' that meningeal Ininors 
are considerably more common (ban medullary or true cord Illinois. Soli I ary 
tubercles are by far the most frequent medullary growths. The iiieiiinge.il 
tumors may be either ultra- or extradural nndftlu^jntradiiral|sarcomata 
nr, fibromata—it is often dillieult to tell under which of llicsc terms they 
should be classified—are by far the most common. This is important bccau-e 
these particular growths remain for a long to... o..n ■ n(11fr.1 mg and olfer 
most favorable opportunities for surgical tnnin.. at*. In Hi. . n idural space 
echinococcus cysts are in some countries frequently found. They are usually 
multiple, and indeed, most of the other forms of tumor may lie multiple. A 
lipoma^.psainmomaJ J myxoma, nruioma, and oilier varieties nl growth may 
l<e met vvithJJJGummaia aiid^gliosatvninala are not infrequent and usually 
involve both the'cord and the meninges. 
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Tumors are more commonly situated on the lateral and dorsal surfaces 
of the cord, but there is no level of the spine in which they may not occur. 

The effects of tumor on the functions of the cord are varied.' Slow com¬ 
pression is usually produced by growths external to the cord, and it is remark¬ 
able what a high grade of compression the cord will bear without serious inter¬ 
ference with, its functions. In cases of prolonged interruption of function 
ascending and descending degenerations occur. Tumors developing within the 
cord may lead to syringomyelia. 

Symptoms. —These will naturally vary a good deal with the segment fti- 
votved and with the degree of pressure and the extent of implication of the 
nerve roots. Neuralgic pains which persist over a particular territory, and a 
slowly progressive paralysis which may at first suggest a Brown-Sdquard 
syndrome, should always make one suspect a spinal growth. 

The symptoms of live commoner intradural tumors are as follows: Bjidiat- 
ing (root) pains from the level of the lesion; segmental atrophy from pressure 
on the ventral,horns; weakness of the leg, going on to paralysis, at first only 
on the side occupied by the growth, and due to pyramidal tract involvement ; 
sensory disturbances on the opposite side, first alfeeting pain and temperature 
sense; with increase of symptoms the crossed typo of paralysis is lost and motor 
palsy occurs*oil both sides with great increase of relieves; e ven in advanced 
eases the sensory paralysis rarely becomes quite complete, since some (actual 
transmission from the lower sacral segments usually persists; spasmodic, pain¬ 
ful, jerking movements of the lower extremities are very characteristic of the 
advanced cases. These symptoms wilt vary naturally with the character of 
the growth, its segmental level, place of origin, and other factors, but in no 
fit her disease is there the same coincidence of a gradual compression paraplegia 
and persistent radiating pain. In some cases pain may he elicited by deep 
pressure alongside the spinous processes at the level of the growth, and the 
patient, by sudden exertion, or by straining, coughing, or sneezing, may greatly 
increase it. 

Diagnosis.—When constant and severe root pains are associated witli a 
progressive paralysis, the diagnosis may be easily made, (bines may cause 
identical symptoms, but the radiating pains are rarely so severer* Cervical 
meningitis simulates tumor very closely, and in reality produces identical 
effects, but the.very slow progress and the bilateral cluiraclcr from the outset 
may be sufficient to distinguish it. ! Jn chronic transverse myelitis the symp¬ 
toms, according to (lowers, may resemble tumor very closely and present radi¬ 
ating pains, a sense of constriction, and progressive paralysis! Syringomyelia, 
too, may give a similar picture. A radiogram may lie of diagnostic aid in 
ease the vertebrae are infiltrated by the growth. 

The nature of the tumor can rarely be indicated with precision. With a 
marked.syphilitic history gumma may naturally ho suspected, or with coex¬ 
isting tuberculous disease, a solitary tubercle. 

Treatment. — 1 f the possibility of syphilitic infection is present the iodide 
of potassium should be given in large and increasing doses. For (lit* seven 
pains counter-irritation is sometimes beneficial, particularly (lie thermo¬ 
cautery; morphia is, however, often necessary. A successful laminectoiin 
offers thb Wily hope of relief in case the lesion prove to lie non-syphilitu 
During the seventeen years since Horsley’s first brilliant operation there have 
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been numerous eiV-.es of sueeessful oxtirpnlion of spinal eonl tumors. Tli 

I tradural fibrosarcomata are tlie most favorable eases ami complete restore 
>n of function in the cord may follow the reimnal of the tumor. In th< 
filtrating growths the nerve roots may be divided, or. as has been suggested 
en the «ord itself sectioned for the relief of the agonizing pain, but ultimali 
ire is hopeless in malignant growths of this character. 

V. SYRINGOMYELIA. 

Definition. —A glioniatous new grow Ui about the central canal of the spinal 
forthwith cavity formation. 

Etiology and Morbid Anatomy.—Syringomyelia must be distinguished 
from-ddaUtum of flio-winlral canal—hydroinvelus—slight grades of which are 
not very uncommon either as a congenital condition or as a result of the 
pressure of tumors. The cavity of s>ringomvelia lias a variable extent in the 
cord, sometimes running the entire length, but in many cases involving only 
the cervical and thoracic regions or a more limited area It *s usually in the 
dorsal portion of the cord and mnv extend only into one dorsal cornu. The 
transverse section may be oval or circular or narrow and lissiire-fike It varies 
at different levels. The condition is now regarded as a (/linsis.’ii development 
of embryonal neurogliar tissue in which liieinorihage or degeneration takes 
place with the formation of cavities. 

Of 190 cases, i:i:i were in men, .97 in women (Schlcsinger). A large 
majority of (lie cases begin before the thirtieth year. The disease has las'll 
met with in three members of the same family 

Symptoms,—The clinical features are extremely complex. In the classical 
form there are'irregular pains, dually in the cervical region ;iniuscular atropfiy 
develops, which mnv bo confined to the arms, or sometimes extends to tin- logs. 

5 The retle.xes arc increased und<ni spastic condition develops in the legs. Idti- 
malely tlioKdinieal picture may be that of an amyotrophic lateral sclerosis. The 
4tactile sensation is usually normal and theTmuscular sense is retained, lint pain- 
g ful and thermic sensations are not recognized, or there may be in rare instances 
complete^ahmstliosin of the skin and of the mucous membranes (Dejermn). 
This combination of loss of painful and thermic sensations with paralysis of 
an amyotrophic Ivpo is characteristic, but not, pathognomonic of the disease. 
The special senses are usually intact and the sphincters uninvolved. Trophic 
troubles arc not uncommon. ()w mg to the loss oft lie pain and heal sensations, 
the patients are apt to injure themselves. Scoliosis also may be present in 
ihoso cases. The loss of painful and thermic impressions is due to the fact, 
that these pass to the brain in the peri-ependymal gray matter, particularly' 
that port ion in the dorsal roots, which is almost nm-lantly involved in syringe-; 
myelin. The tactile sensation is retained krause the posterolateral columns 

are uninvolved. . 

Schlcsinger, in his monograph (1KSI5), recognizes the following types: 
(1) With the classical feature- above described, which may begin in the 
cervical or lumbar regions; ft) a motor type, with the picture of an amyo¬ 
trophic or a spastic paralvsi-—the sensation may be undisturbed for years, 
(3) with predominant season features, simulating hysterical hemiplegia, or 
with general paiu and temperature anaisthesia; (4) with pronounced trophic 



DISEASES OF THE NERVOUS SYSTEM. 


944 

disturbances—to this type belong the cases described as M p ma’ * .disease, an 
affection characterized by neuralgic, pains, cutaagPUS aracal h eai a , tod painlfigs, 
destructive whitlows; and (o) the talielic type, either a combinationj?f the 
symptoms or tabes in the lower, and of syringomyelia in the upper extr emitie s, 
or a pure tabetic symptom-complex, due to invasion of the dorsal columns by 
the gliosis (Oppenhcim). Arthropath ies occur in about 10 per cent of the 
cases. 

Diagnosis.—In typical cases the diagnosis is easy. < The combination of an 
amyotrophic paralysis,atlie picture of progressive muscular atrophy of the 
Aran-l)ucheune type, with retention of tactile andlloss of thermic and painful 
sensation, is probably pathognomonic of the disease. Of affections with which 
it may he confounded; anesthetic leprosy is the most important, since the,; 
anesthesia and the wasting may closely simulate it; but, as a rule, in leprosy 
trophic changes are more or less marked. There is often loss of phalanges 
and there is no characteristic dissociation of sensory impressions. 

' VI. ACUTE MYELITIS. 

Etiology.->-Acute myelitis results from many causes, and may affect the 
cord in a limited or extended portion—the gray matter chiefly, or the gray 
and white matter together. It"is met with: (a) As an.independent affection 
following exposure to cold, or exertion, and leading to rapid loss of-power 
with the symptoms of an acute ascending paralysis. (6) As a sequel of the 
infectious diseases, such as smallpox, typhus, measles, and gonorrheea. (e) As 
a result of traumatism, either fracture of the spine or very severe muscular 
effort. Concussion without fracture may produce it, but this is rare. Acute 
myelitis, for instance, scarcely ever follows railway accidents, (d) In diseases 
of the bones of the spine, either caries or cancer. This is a more common cause 
of localized acute transverse myelitis than of the diffuse affection, (e) Is 
disease of the cord itself, such as tumors and syphilis; in the latter, either in 
association with gummata, in which ease it is usually a late manifestation; or 
it may follow within a year or eighteen months of the primary affection. 

Morbid Anatomy.—in localized acute myelitis affecting white and gray 
matter, as met with after accident or an acute compression, the .card, is-swollen, 
the-pia. injected, the consistence greatly reduced, and on incising the mem¬ 
brane an almost diffluent material may escape. In less intense grades, on section 
at the affected area, the distinction between the gray and white matter is lost, 
or is extremely indistinct. The tissue may be injected, or, as is often the case, 
haemorrhagic. It is particularly in those forms, due to extension of disease 
from without or to acute compression, that we find definite involvement of 
the white matter. In oilier instances the gray matter is chiefly affected. There 
may be localized areas throughout the coni in which the gray matter is reduced 
in consistence and luemorrhagic, the so-called red softening. There may be 
definite cavity formations in these foci, in some cases of disseminated or 
focal myelitis the meninges also are involved and there is a myelomeningitis. 
And, lastly, there are instances in which, throughout a long section of the 
cord, sometimes through the lumbar and the greater part of the thoracic, or 
in the thoracic and cervical regions, there is a diffuse myelitis of the gray 
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if Histologically the nerve fibres are much swollen and irregularly distorted) 
ie axis-cylinders are beaded, the myelin droplets are abundant, and the 
minated bcftlies known as corpora amylneea may be seen. Granular fatty 
Ha axe also numerous and there may be leucocytes and red blood-corpuscles, 
ianges ia the blood-vessels are striking; the smaller veins are distended and 
ay show varicosities. The perivascular lymph spaces contain numerous leu- 
icytes, and the smaller arteries themselves are frequently the seat of hyaline 
rombi. The ganglion cells are swollen and irregular in outline, the proto- 
asm is extremely granular and vacuolated, and the nuclei, though usually 
visible, may show signs of division, and the processes of the cells are not seen. 

In cases which persist for some time we have an opportunity of siring 
e later stages of acute myelitis. The acute, inflammatory, hypenemie or 
■ed softening is succeeded by stages in which the affected area becomes 
norc yellow from gradual alteration of the blood-pigment, and finally white 
u color from the advancing fatty degeneration. In eases of compression 
lyelitis, a sclerosis may gradually be produced with the anatomical picture 
f a chronic diffuse myelitis. * 

Symptoms. — (a) Acutk Diffuse Mvki.itis.— 1 This form may follow ex¬ 
posure to cold, or occurs in connection with syphilis nr one of the infectious 
diseases, or is seen in a typical manner in jho extension from injuries or 
from tumor. The onset, though scarcely so abrupt as in luemorrhage. may 
be sudden; a person may be attacked on the street and have difficulty ill 
getting home. In some instances, the onset, is preceded by pains in the 
legs or back, or a girdle sensation is present. If may In 1 marked by chills, 
occasionally by convulsions; fever is usually present from the beginning— 
at first sight, hut subsequently it may become high. 

The motor functions are rapidly lost, sometimes as quickly as in Landry^ 
ascending paralysis. The paraplegia may be complete, and, if the myelitis 
extends to the cervical region, there may be impairment of motion, and 
ultimately complete loss of power m the upper extremities as well. The 
sensation is lost, but there may at first be liyponcsthcsia. The reflexes in 
the initial stage are increased, but in acute central myelitis, unless limited 
in extent to the thoracic and cervical regions, the relieves are usually abolished. 
The rectum and bladder are paralyzed. Trophic disturbances are marked; 
the muscles waste rapidly; the skin is often congested, and there may he 
localised, gating. The temperature of the affected limbs may be lowered. 
Acute bed-sores may develop over the sacrum or on the heels, and sometimes 
a multiple arthritis is present. In these acute eases the general symptoms 
become greatly aggravated, the pulse is rapid, (he tongue becomes dry; there 
is delirium, the-fever increases, and may reach 107° or 108°. 

Thfi course of the disease is variable. In very acute eases death follows 
I in fr om fiv e to ten days. The cases following the infectious diseases, par- 
I ticularly the fevers and sometimes syphilis, may run a milder eour.se. 

' The diagnos is of this variety of acute myelitis is rarely difficult. In 
common with the acute asceuding paralysis of Landry, and with certain 
eases - of m ultiple neuritis, it presents a rapid and progressive motor paraly¬ 
sis. "Prom the former it is distinguished by thehnore marked involvement 
of sensation, theitrophic disturbances, the paralysis of bladder and rectum, 
t he rapid wasting^-the electripal changes, and the fever. From acute cases 
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of multiple neuritis it may be more difficult to distinguish, as the sensory 
features in these cases may be marked, though there is rarely", if ever, in 
multiple neuritis complete anaesthesia; the wasting, moreover, is more^xapid 
in myelitis. The bladder and rectum are rarely involved—though in ex¬ 
ceptional cases they may be—and, most important of all, the trophic changes,* 
the development of bull®, bed-sores, etc., are not seen in multiple neuritisJ 

(6) Acuxs TRANBVKUtas Mvjsmtib. —The symptoms naturally differ withi 
the situation of the lesion. 

(1) Acute transverse myelitis in the thoracic region, the most common 
situation, produces a very characteristic picture. The symptoms of onset. 
aTe variable. There may be initial pains or numbness and tingling in thW 
legs. The paralysis may sot in quickly and become complete within ft 
few days; but. more commonly it is preceded for a day or two by sensations 
of pain, heaviness, and dragging in the legs. The paralysis of the lower 
limbs is usually complete, and if at the level, say, of the sixth thoracic 
vertebra, the abdominal muscles axe involved. Sensation may be partially 
or completely lost. At the onset there may be numbness, tingling, or even 
hyperesthesia in the legs. At the level of the lesion there is often a zone of 
hyperesthesia, which is discovered by passing a test-tube containing hot 
water along .the spine, when the sensation of warmth changes to one of 
actual pain. A girdle sensation may occur early, and when the lesion is in 
this situation it is usually felt between the ensiform and umbilical regions. 
The reflex functions are variable. There may at first be abolition of the 
rellexes; subsequently, those which pass through the segments lower than the 
one affected, may be exaggerated and the legs may take on a condition of spastic 
rigidity. Tt does not always happen, however, that the reflexes are increased 
here, for in a total transversolesion of the cord, they are usually entirely lost 
as first pointed out by Bastian. That this is not due to the preliminary shod 
is shown by the fact that the abolition of the reflexes may be permanent. The 
muscles become extremely flabby, waste, and lose their faradio excitability, and 
the sphincters lose their tone. The temperature of the paralyzed limbs is vari¬ 
able. It may at first rise, then fall and become subnormal. Lesioixs of the skin 
are not uncommon, and bed-sores are apt to form. There is at first retention of 
urine and subsequently spastic incontinence. If the lumbar centres are in¬ 
volved. there are from the outset vesical symptoms. The urine is alkaline in 
reaction and may rapidly become ammoniacal. The bowels are constipated 
and there is usually incontinence of the faxces. Some writers attribute the cys¬ 
titis associated with transverse myelitis to disturbed trophic influence. 

The course of complete transverse myelitis depends a good d eal upon its 
cause. Death may result from extension. Segments of the cord may be com¬ 
pletely and permanently destroyed, in which case there is persistent paraplegia. 
The pyramidal fibres below the lesion undergo the secondary degeneration, and 
there is an ascending degeneration of the dorsal median columns, if the 
lower segments of the cord are involved the legs may remain flaccid. In some 
instances a transverse myelitis of the thoracic region involves the ventral horns 
above and below the lesion, producing flaceidity of the muscles, with wasting, 

■ fibrillar contractions, and the reaction of degeneration. More commonly, 
however, in the cases which last many months there is more or less rigidity of 
the muscles with spasm or persistent contraction of the flexors of the knee. 
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t (2) Transverse Myelitis of the Cervical Region .—Jf tin* lesion is i|t the 
fevel of the Sixth or seventh cervical nerves, there is paralysis of the upper 
Hctcemities, more or less complete, sometimes sparing the muscles of >the 
ihoulder. Gradually there is loss of sensation. The paralysis is usually com¬ 
pete below the point of lesion, but there are rare instances in which the arms 
are affected, the so-called cervical .paraplegia. In addition, to the symp- 
already mentioned there are several which are more characteristic of 
averse myelitis in the cervical region, such as the occurrence of vomiting, 
cough, and slow puls**, which may sink to 20 or HO, pupillary changes— 
Inyosis—sometimes attacks of dysphagia, dyspiuea, or svgeope. 

Treatment of Acute Myelitis.— In the rapidly developing form due either 
to a diffuse inflammation in the gray matter or to transverse myelitis, the 
important measures arc scrupulous cleanliness, care and watch fill ness in 
guarding against bed-sores, the avoidance of cystitis, either by systematic 
catheterization or, if there is incontinence, by a carefully adjusted bed urinal, 
or the use of antiseptic cotton-wool repeatedly changed. In an acute onset 
in a healthy subject the spine may be cupped. Counter-irritation is of doubt¬ 
ful advantage. Chapman's ice-bag is sometimes useful. No drugs have the 
slightest influence upon an acute myelitis, and even in subject- with well- 
marked syphilis neither mercury nor iodide o^ |mtas-ium is curative. Tonic 
remedies, such as quinine, arsenic, and strychnia, mav be used m the later 
stages. When the muscles have wasted, massage is benelicial in maintaining 
their nutrition. Electricity should not lie used in the early stage.-oI myelitis. 
It is of no value in the trail-verse myelitis in the thoracic region with retention 
of the nutrition in the muscles of the leg. 


E. DIFFUSE AND FOCAL DISEASES OF THE DRAIN. 

I. TOPICAL DIAGNOSIS. 

Only certain regions of the brain give localizing svmptoms. These are the 
cortical motor centres and the associated sensorv centres, the speech centres, 
the centres for the special senses, and the tracts which connect the-e coitical 
areas with each other and with other purls ol the nervous system. 

The following is a brief summary of the effect- of lesions from the cortex 
to the spinal cord: 

1. The Cerebral Cortex.— (a) UedcaoUoslenous of the. mot or cortex cause 
paralysis in the muscles of the opposite side of the body. 1 lie paralysis is at. 
first flaccid , but the spastic condition subsequently develops. The extent of 
the paralysis depends upon that of the lesion. Ii is apt to lie limited to the 
muscles of the head or of an extremity, giving ri-c to the cerebral monoplegias. 
One gro up of muscles may be much more affected than others, especially in 
lesionsoFThThighly differentiated area for the upper extremity. It is un¬ 
common to find all the muscle group- of an extremity equally involved in 
cortical monoplegia. Very rarely through small bilaterally symmetrical lesions 
monoplegia of the tongue mav result without paralysis of the face. A lesion 
may involve centres lying close together or overlapping one another, thus pro¬ 
ducing associated monoplegias—e. g., paralysis of the face and arm, or of the 
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arm and leg, but not of the face and leg without involvement of the arm. 
Very rarely the whole motor-cortex is involved, causing paralysis of the opposite 
side—cortical hemiplegia. TTnnnlly in nnoh instances there in marked recovery, 
so that only a monoplegia persists. 

Adjoining and posterior to the motor area is believed to be the region of 
tjie cortex in which the impulses concerned in general bodily sensation (cutane¬ 
ous sensibility, muscle sense, visceral sensations) first arrive (the somsssthetic 
area). Combined with the muscular weakness there is usually some disturb¬ 
ance of sensations, particularly of those of the muscular sense. In_ lesions of 
the superior parietal lobe the stereognostic sense is very often affected. For 
\ exam pie, when a coin or a knife is placed in the hand of. the affected limb, the 
i patient’s, eyes being closed, it is not recognized, owing to inappreciation of 
the form and consistence of the object, and this even though the slightest 
tactile stimulus applied to the fingers or surface of the hand is felt and may 
be correctly localized. The sense of touch, pain, and temperature may be 
lowered, but usually not markedly unless the superior and inferior parietal 
lobules are involved in subcortical lesions. Paresthesias and vaso-motor dis¬ 
turbances are common accompaniments of paralyses of cortical origin. 

(6) Irritative lesions cause localized spasms as described on page 883. 
The most varied muscle groups corresponding to particular movement forms 
may be picked out. If the irritation be sudden and severe, typical attacks of 
Jacksonian epilepsy may occur. These convulsions are often preceded and 
accompanied by subjective sensory impressions. Tingling or pain, or a sense 
of motion in the part, is often the signal symptom (Scguin), and is of great 
importance in determining the seat of the lesion. 

Lesions are often both destructive and irritative, and we then have com¬ 
binations of the symptoms produced by each. For instance, certain muscles 
may be paralyzed, and those represented near them in the cortex may be the 
seat of localized convulsions, or the paralyzed limb itself may be at times 
subject to convulsive spasms, or muscles which have been convulsed may be¬ 
come paralyzed. The close observation of the sequence of .the symptoms in 
such cases often makes it possible to trace the progress of a lesion involving 
the motor cortex. In these eases the most frequent cause is a developing tumor, 
though sometimes local thickenings of the membranes of the brain, small ab¬ 
scesses, minute haemorrhages, or fragments of a fractured skull must be held 
responsible. 

In another section lesions involving the centres for the special senses arc 
considered, and we shall simply refer to them here. The symptoms caused 
by lesions of the speech centres will be described under aphasia, and it is 
only necessary to note here the near situation of the motor speech area ( Broca’s 
centre ) in the left inferior frontal convolution to the centres for the face and 
tongue on that side, and the nearness of the supposed centre for writing to 
that of the hand and arm, and to state that motor aphasia ia often associated 
wir b paral ysis of the right side of the face and the right arm. Accompanying 
the paralysis, following a Jacksoniah fit, of the right face or arm there is often 
a transient motor aphasia. 

According to Flechsig, the sensori-motor centres are limited to tolerably 
circumscribed areas in the cortex, which differ from other portions in that thev 
are provided with projection fibres which connect them with lower centres. 
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l?he re mainin g areas of the cortex, amounting, he believes, to about two-thirds 
of the whole*, are devoid of projection fibres and are concerned entirely in 
associative activities. These latter areas, the association centres ” of Floeli- 
aig, are three in number: (1) The anterior association centre, including the 
whole of the frontal lobe in front of the sonuvslhctic area; (',!) (be middle 
association centre, corresponding to the cortex of the island of Jjeil; and (3^ 
the large, posterior association centre, including the pnecuneus, the su|>erior 
and inferior parietal lobules, the supramarginal and angular gyri. and the 
whole of the temporal and occipital lobes except the auditory and visual sen¬ 
sory areas. 

Flechsig attributes-the higher psychic functions, especially those connected 
with the personality of the individual, to the anterior association centres, while 
the intellectual activities which hare to do with knowledge of the external 
world ho believes correspond to the functions of the large posterior association 
centre. Whether these views be true, and. if so, in how far they may lie applied 
practically in the localization of diseases, especially of the mind, the future 
has to decide. * 

2. Centrum Semiovale.—Lesions in this part mayiaxstlve either projection 
fibres (motor or sensory) or association fibres. If involvement of (lie motor 
path cause paralysis, this has the distribution of a cortical patsy when the 
lesion is near the cortex, and of a paralysis due to a lesion of the internal 
capsule when it is near that region. These lesions of the molor Wires may 
be associated with symptoms due to interruption in the other systems of Wires 
running in the centrum semiovale; there may he sensory disturlmnces-4-hoini- 
aniEBthesia an^ hemiunopia—and if the lesion is in the left hemisphere one 
of the different forms ofjaphasia may accompany the paralysis. 

3. Corpus Callosum.—L’ins may be congenitally absent without symptom*. 

An acute lesion involving a large portion of the corpus callosum may, how-/ a, 
ever, yield symptoms suggestive of its localization in tins region. In the ease 
recorded by Kcinhard, in which the situation of the lesion was sus|ieolcd ante 
mortem, there was a I disturbance of equilibration (without vertigo) and of 

.the synergetic movements of both halves of the body. The autopsy revealed 
a gliosareoma which had destroyed the posterior three-fourths of the corpus 
callosum. In Bristowe’s 4 cases there existed, as symptoms common to all, 

> pain in the head and ^partial or complete hemiplegia, with gradual extension 
of the paralysis to the opposite side of the body, j Toward the end of life there 
was disturbance of speech^ difficulty in deglutition ./incontinence of urine and 
fiecos, an£ dementia. Here the symptoms have in them nothing that can be 
looked upon as pathognomonic; indeed, many of the phenomena were doubtless 
dependent upon involvement of the projection and association fibres of the 
centrum semiovale. 


IrLanimak in which the corpus callosum has been cut experimentally pro¬ 
gressive emaciation has been mentioned as a characteristic phenomenon. 

4‘. Internal Capsule (Fig. 4).—Through this pass within a rather narrow 
area all, or nearly all, of the projection fibtes (both motor and sensory) which 


are cqqkeeted with the cerebral cortex. It is divided into an anterior limb, a 
knees had a posterior limb, the latter consisting of a thalamo-lenticular por- 
tiraen tht anterior two-thirds) and a retrodenticular portion (its posteriori 
tJhe^pupil(n considering the effects of a given focal lesion involving the fibres d 1 
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of tlyi internal capsule, it is not to be forgotten that the relations of the tw- 
limbs of the capsule to one another and to the knee vary considerably in dif 
ferent horizontal planes. Much of the confusion in the bibliography is do 
pendent upon neglect to describe the horizontal level of the lesion, as well a 
its situation in an antero-posterior direction. ■ The principal bundle..pasainj 
through the interior limb of the capsule is that which connects the frontal gyr 
land the medial bundle in the base of the peduncle (crus) with the nuclei o 
[the pons. ^These fibres are centrifugal, and innervate chiefly the lower moto 
(nuclei governing bilaterally innervated muscles, especially those of the eyes 
head, necK, and probably those of the mouth, tongue, and larynx.,... In lowe 
'horizontal planes these fibres are situated near the knee of the capsule, it u 
the region of the knee of the capsule which transmits especially the fibres pass 
ing from the cerebral cortex to the nuclei of the facial, hypoglossal, and thirc 
nerves. The path which supplies the nuclei governing the muscles used ir 
speech passes through the knee. 

The pyramidal tract goes through the thalamo-lenticular portion of the 
capsule. The fnotor fibres are arranged according to definite muscle groups 
or rather movement forms, those for the movements of the arm being anterioi 
to those for the leg. The number of fibres for a given muscle group corre¬ 
sponds rathefr to the degree o£ complexity of the movements than to the size 
of the muscles concerned. Thus the areas for the fingers and toes are rela¬ 
tively large. 

The fibres to the somaesthetic area of the cortex—that is, those from tin 
ventro-lateral group of nuclei of the thalamus and the tegmental radiations— 
carrying impulses concerned in general bodily sensation, pass upward througl 
the posterior part of the thalamo-lenticular portion of tho capsule. Some o 
these fibres pass through the anterior two-thirds of the posterior limb along 
side of the fibres of the pyramidal tract. 

Through the retro-lenticular portion of the posterior limb,- opposite th< 
posterior third of the lateral surface of the thalamus, pass (l)J,hc..fibres carry 
ing impulses concerned in tho sensations of the opposite visual field (optii 
radiation from the lateral geniculate body to the visual sense area in tin 
occipital cortex); (2) the fibres carrying impulses concerned in auditory sen 
sations (radiation from the medial geniculate body to the auditory sense arei 
in the cortex of the temporal lobe); (3) the fibres (probably centrifugal 
connecting the cortex of the temporal lobe with the nuclei of the pons. 

With this preliminary knowledge concerning the internal capsule, it is no 
difficult to understand the symptoms which result when it is diseased. 

Since here all the fibres of the upper motor segment are gathered togethe 
in a compact bundle, a lesion in this region is apt to cause complete hemi 
plegja.of the opposite side, followed later by contractures; and if,the lesioi 
involves the hinder portion of the posterior limb there is also hemiansestbesia 
including even the special senses (Fig. 4). As a rule, however, lesions o 
the internal capsule do not involve the whole structure. The disease usual 1; 
affects mainly either the anterior gr posterior portions, and even in instance- 
in which at first the symptoms p6int to total involvement, there is disap 
pearance often of a large part of the phenomena after a short tim'. J fhu- 
when the pyramidal tract is destroyed (lesion of the thalamo-lenti; ar For 
tion of the capsule) the arm may be affected more than the leg, or * ce V8r *Vi 



DIFFUSE and focal diseases of the brain. 


951 


[The facial paralysis is usually slight, though if the lesion be well forward 
In the capsulfe the paralysis of the face and tongue may be marked. 

| IJgjnianaesthesia alone without involvement of the motor fibres, due to dis¬ 
ease of the capsule, is rare. There is usually also at least partial paralysis 
of the leg.* When .the retro-lenticular portion of the capsule is destroyed the 
hemi anaesthesia is accompanied by hemianopsia, disturbances of hearing, and 
»metimes of smell and taste. The occmieneo-of- hemiehorea, marked Jremor, 
ir hemiathetosis after a capsular hemiplegia points to the involvement of the 
ialamus or of the hypothalamic region in the lesion. 

Charcot and others have described cases in which as a result of disease of 
he internal capsule there has been paralysis of the face and leg without 
nvolvemcnt of the arm. In such instances the lesion is linear, extending from 
he posterior part of the anterior limb of the internal capsule backward ami 
ateralward to the leg region in the posterior limb of the capsule, the region 
or the arm escaping. 

Capsular lesions when pure are not usually accompanied by apluisic 
ymptoms, alexia, or agraphia. A “ subcortical ” motor aphftsia may result 
’ the lesion is bilaterial, as in pseudo-bulbar paralysis, or if on the left, 
side it is so extensive as to destroy the fibres connecting Broca’s convolu¬ 
tion with the opposite hemispheres, as well $s the pyramidal •fibres on the 
same side. 

5. Crura (Cerebral Peduncles). —From this level through the |wns, me¬ 
dulla, and cord the upper and lower motor segments are represented, the first 
by the fibres of the pyramidal tracts and by the fibres which go from the cere¬ 
bral cortex to the nuclei of the cerebral nerves, the latter by tin; motor nuclei 
and tho nerve fibres arising from them. Ijcsioiis often affect both motor 
segments, and produce paralyses having the characteristics of each. Tlms*n 
singlo lesiou may involve the pyramidal tract and cause a spastic paralysis 
on the opposite side of the body, and also involve the nucleus or the fibres 
of one of the cerebral nerves, and so produce a lower segment paralysis on 
the same side as the lesion—crossed paralysis. In the crus the third and 
fburth cerebral nerves run near the pyramidal tract, and a lesion of this region 
is apt to involve them or their nuclei, causing partial paralysis of the muscles 
of the eye on the same side as the lesions, combined with a hemiplegia of the 
opposite side (Fig. 1, 3). 

The optic tract also. crosses the crus and may be involved, giving hemi- 
anonsia in the opposite halves of the visual fields. 

If the tegmentum bo the seal of a lesion which does not involve the base 
rf the peduncle (or pes) there may bet disturbances of cutaneous andlmus- 
rular sensibility* ataxiafrdisturbances of hearing, or oculo-motor paralysis. An 
iculo-moior paralysis of one side, accompanied by a hemi-ataxia of the opposite 
;ide, appears to bo especially characteristic of a tegmental lesion. 

6. Corpora Quadrigemina. —Anatomical studies point to the view that the 
nppfriny cnilip nl(anterior quadrigeminal body)_ represents thfi most impor- 
ant subcortical central organ for the control of the eye-muscle nuclei. This 
5 supported to~a certain extent by clinical evidence, though as yet but few 
ases have been carefully studied. / Sight is only slightly, if at all, disturbed 
'hen the superior colliculus is destroyed. -The pupil is usually widened, and 

reaction, both.^o light and on accommodation, interfered with. 
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Apparently actual paralysis of the eye muscles does not occur unless the nucleus 
of the third nerve ventral to the aqueduct be^also injured. 

. The inferior colliculus (posterior quadrigeminal body), on the other hand, 
has been shown by anatomical study to . he-an important-way-station in the 
auditory conduction-path. A largo part of the lateral lemniscus "ends in its 
nucleus, and from it emerge medullated fibres which pass through the brachiuni 
quadrigeminum inferins to the medial geniculate body. Thence a large bundle 
runs through the retro-lenticular portion of the internal capsule to the auditory 
sense area in the cortex of the temporal lobe. 

Weinland has collected 19 cases of tumors of the corpora quadrigemina 
from the bibliography; in 9 of these auditory disturbances were especially 
noted. Since the central auditory path of each side receives impulses from 
both ears, lesion of the colliculus on one side may dull the hearing on both 
sides, though the opposite ear is usually the more defective. Lesion of the 
inferior colliculus may be accompanied by disturbance of mastication, owing 
to paralysis of the descending (mesencephalic) root of the trigeminus. The 
fourth nerve niay also be involved. The ataxia which sometimes accompanies 
lesions of the corpora quadrigemina is probably to be referred to disturbance 
in conduction in the medial lemniscus. 

7. Pons and Medulla Oblopgata. —Lesions involving the pyramidal tract, 
together with any one of the motor cerebral nerves of this region, cause Classed 
paralysis. A lesion in the lower part of the pons is apt to cause a lower- 
segment paralysis of the face on the same side (destruction of the nucleus of 
the facial nerve or of its root fibres) and a spastic paralysis of the arm and 
r tcg on the opposite side (injury to pyramidal tract) (Fig. 1, 4). The abdu- 
r cans, the motor part of the trigeminus, and the hypoglossus nerves may also 
be paralyzed in the same manner. When the central fibres to the nucleus 
of the hypoglossus are involved a peculiar form of anarthria results. If the 
.nucleus itself be diseased, swallowing is interfered with. 

' - When the sensory fibres of the fifth nerve are interrupted, together with 
/the sensory tract (the medial lemniscus or fillet) for the rest of the body, which 
”fias already crossed the middle line, there is a crossed sensory paralysis— 
*i. e., disturbed sensation in the distribution of the fifth on the side of the 
^lesion, and of all the rest of the body on the opposite side. 

; A paralysis,of the external rectus muscle of one eye and of the internal 
rectus of the other eye (conjugate paralysis of the muscles which turn the 
eyes to one side), in the absence of a “forced position” of the eyeballs, is 
highly characteristic of certain lesions of the pons. In such cases the internal 
reefus may still be capable of functioning on convergence, or when the eye 
Ho which it belongs is tested independently of that in which the external reetus 
4s paralyzed. This form of paralysis is found, as a rule, only when the lesion 
'lies just in front of the abducens or involves the nucleus itself, or includes. 
besides*the root fibres of the abducens, that portion of the formatio reticularis 
that lies between them and the fasciculus longitudinalis medialis (von Mona- 
kow). The cases of conjugate paralysis just referred to may be complicated 
by other disturbances of the eye-muscle movements, in which case the inter¬ 
pretation of the symptoms may be rendered difficult. The facial nerve is often 
involved in these paralyses. 

, In lesions of the pons the patient often has a tendency to fall toward the 
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Bide on which the lesion is, probably on account,of implication of the middle 
peduncle of the cerebellum (brachiuni pontis)5 Still more frequent *is the 
simple motor hemi-ataxia consequent upon lesio n of the m edial leiunisctm^mul 
peiheeSL-Sf. longitudinal bundles .in the formatio reticularis. Tins is often 
accompanied by a$dissociated sensory disturbance,-pain and temperature being 
affected, while touch remains normal. , The muscular sense may also lw in¬ 
volved. Only when the lesion is very extensive are there disturbances of hear¬ 
ing (involvement of the lateral lemniscus or corpus Irupezoidcum). 

The symptoms produced by involvement of the different cerebral nerves 
will be considered in detail in another sect ion. 

8. Cerebellum.—The functions of this part of the brain are still under 
consideration. Luciani, whose monograph is exhaustive, regards it as “ an end 
organ, directly or indirectly related to certain peripheral sensory organs and 
in direct efferent relationship with certain ganglia of the eerehro-spinal axis, 
and indirectly with the motor apparatus in general. It is functionally homo¬ 
geneous, each part exercising the functions of the whole, hut having special 
relations to the muscles of the corresponding side of the hod/" (Krauss). 

Lesions of the lateral lobes affect the corresponding side of the body, while 
esions of the middle lobe (vermis) affect both sides. Partial removal is fol- 
owgd-by—transientimuscular weakness; complete renuivaTby*o,xIronic iueo- 
irdination. Its one important function would appear to be the coordination 
T the muscular movements. 

In monkeys the symptoms differ much at different periods after the opera- 
ion. During the, first five or six days irritation phenomena predominate, 
iccording to Luciani, there is-aiUlCJiia,-.atony 1,1 the muscles, ifnd astasia _ 
n the side of the body operated upon. The animal can not stand or walk, 
ill these symptoms may gradually disappear in the course of a few months. 

The experiments of J. S. Kisicn Russel 1 do not. entirely confirm the obser¬ 
vations of Luciani, In the first place, the occurrence of asthenia is not con¬ 
stant, and as to atony, while the patellar tendon relieves arc sometimes absent, 
they are as a rule intact in pure cerebellar lesions. There may he even mus¬ 
cular rigidity instead of atony. Russell’s experiments make it seem likely that 
'.the cerebellar hemisphere of one side exercises constantly an inhibitory effect 
ujBHffffic activities of the cerebral hemisphere of the opjiosite side (probably 
by way of the braehium conjunctivum). Thus after removal of one cerebellar 
hemisphere he found that movements of the arm and leg could be caused by a 
faradic stimulation of the contralateral motor area, much milder than that 
necessary to stimulate the homolateral motor area. The epileptic seizures fol¬ 
lowing the administration of absinthe were far greater on the side of ablation. 
It is not impossible that the explanation of the epileptiform attacks by no 
means rare in cerebellar disease is here to be sought. 

W. C. Krauss has analyzed the lesions and symptoms in 100 cases of dis¬ 
ease of this part. The morbid conditions were as follows: Surcoma in 22 
cases; tu bercle in 22; glioma in 18; abscess in 10; tumor of unspecified origin 
in 13; cyst in 7j"and 1 case each of softening, endothelioma, cyst and sarcoma, 
cancer, gumma, fibjama, and haemorrhage. The left lobe was affeeted 32 times, 
the right lobe 32-times, and the middle lobe 17 times. Thus tumor constituted 
by far the most important affection. There may be no symptoms whatever 
if it is in one hemisphere only and does not involve the middle lobe. There 
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are instances not only of complete absence of one whole hemisphere from arrest 
of grbwth, but also of extensive bilateral disease, which throughout life has 
yielded no noticeable symptoms. Only when lesions are comparatively sudden 
do the symptoms resemble the early experimental states in animals. Other 
portions of the brain appear to be able to take on the functions normally 
performed by the cerebellum. _ The most_ common symptoms in tumor of the 
cerebellum are as follows: 

"^Vwiigo, which is rqore consta nt fh' 8 than m- aff n etinna - of any other 
re gion of the.brain. Some believe this to be due to involvement of the nervus 
vestibularis or its nuclei of termination, by means of which the.semicircular 
canals are connected with the cerebellum. The symptom was present in 48 
of the cases of Krauss’ collection, not reported in 43. The vertigo appears 
to bo entirely independent of the ataxia. Though most frequently associated, 
either symptom may be present without the other. The vertigo of cerebellar! 
‘'’disease is often associated with the feeling that objects are revolving about the 
. body, or that the body itself iB moving, i Headache was present in 83 cases! 
\ Vomiting occulted in 69 cases, not reported ill Optic neuritis was found 
in' 66 cases, not reported in 23. It is apt to appear early, and is probably 
7 brought about’by the obstructive internal hydrocephalus that commonly results 
from subtentorial growths thrqpgh .pressure on the aqueductus cerebri. 

Of symptoms which are designated as more particularly cerebellar,! Hlaxia, 
.particularly of the homolateral limbs, is the most important. In cerebellar 
>ataxia thefgait is irregular and staggering, often zigzag, and in attempting to 
walk the patient sways to and fro like a drunken man (demarche d’ivresse of 
>h& French writers). As a^ule, the patient walks and tends to fall toward the 
effected side, but the rule is not certain. gThe ataxia of cerebellar digeasejs to 
bd sharply differentiated from th^taxia of tabes dorsalisjfro m c o rtical a taxia,| 
and probably from the ataxia accompanyingrtfiseases of the tegmental'portion 
bf the pons andjeerebral peduncle. 13-Cerebetlar ataxia is bothrstatic andady¬ 
namic. The opening or closing of the eyes has less influence than in spinal 
ataxia. Very important for differential diagnosis is the fact that when tliej 
patient-lies in bed movementa .tolerably well coordinated can be carried out.' 
-The coarse nature of the incoordination distinguishes cerebellar ataxia from 
"that due to lesion of the cerebral cortex.j} In the latter thei fi ner movem ents 
(buttoning, etc.) are especially apt to be involved, and there is usuall^hemi- 
n aresls or mono-paresis, and oftcn^disturhance-of muscular, sense/pnd of tho 
st ereognos tic sense (von Monakow). Cerebellar ataxia may depend upon the 
withdrawal of the influence of the cerebellum upon the cerebrum. Babinski 
has pointed out thatjthe.affected .limb,-although ataxi% may be held in a given 
p osition more steadily than normal, and also that repeated movements can not 
be as quickly performed on the affected as on the normal side. 

■" ^ Pares is, especially, -of the homolateral trunk muscles, manifest in an_in- 
amliTy to perform the movements of bending, erection, and lateral flexion of 
the trunk, may be present (Hughlings Jackson). Risien Bussell holds-that 
paralysis is ‘t probably directly due to the withdrawal of the cerebellar 
influence from the muscles.” A peculiar attitude of the head has been de¬ 
scribed, in which the face looks upward and is turned away from the side 
occupied by the growth. Deficiency in power of the limbs on the same side 
is frequent. 
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Other less constant but suggestive symptoms are^ieijialgic paint in the 
region of the neck and occiput; blocking of the veuas Qaleni and dilatation 
of the lateral ventricles, (puaing in atuldcen -hydrocephalus ^pressure on the 
mid-brain, pons, or medulla oblongata, producing paralysis of {he cerebral 
nerfes (most commonly the sixth cranial^} rhythmical contractions of the head 
or extremitiesyjnystagmus (particularly when looking toward the side of the 
lesion) ,li|tremor,(<pnarthria, /Auditory or visual disturbances. There may be 
glycosuria, andj^ilateral rigidity .from pressure on the motor paths. Sudden 
death may occur. 

1 The reflexes, though variable, are apt to be increased on the side of the 
lesion, and if internal hydrocephalus develops they may be exaggerated on both 
sides. When the cerebellar disease involves other structures directly, or indi¬ 
rectly through action at a distance, the reflexes may be abolished. 

Symptoms of general mental disturbance may accompany cerebellar dis¬ 
ease, but they are not characteristic. There is ofterajrritabilitv^nfeebled 
memory, and joward the end sopor and coma. 

H APHASIA. 

Speech disorders give important information as to the position of lesions 
of the nervous system, and it is for this reason that they are considered here. 

The studies of Boulliaud, Dax, Broca, Bastian, Kussmaul, Lielitlieim, 
Marie, and others have done much to widen our knowledge of this very ditli- 
cult subject. The student is referred to the works of these authors, and 
especially to the recent monograph of Motitier. * 

, As in all other voluntary movements speech requires not only a motor but 
a sensory apparatus, and we have, as comjtosing the speech mechanism? a 
sensory or receptive part as well as a motor or emissive part. These two parts 
are associated with the liigher centres underlying the intellectual process, and 
are controlled by them. 

The muscles which are used in the production of articulate speech are many 
and widely distributed; thus, the respiratory muscles, the muscles of the larynx, 
the pharynx, the longue, the lips, and those which move the jaws, are all 
brought into play during speech. These muscles are all active in other less 
complicated movements; for instance, respiration, crying, sucking, etc., and 
these”comparatively simple movements are represented in the gray matter of 
the .lower motor segment in the pons, medulla, and spinal cord. The asso¬ 
ciation of neurones upon which these movements depend is made during foetal 
life, and is in good working order at the time of birth. 

As the child’s brain grows and takes control of the spinal centres through 
the medium of the pyramidal tracts, other more complex movements are de¬ 
veloped and special neurones are set apart for this purpose. There is, then, 
a re-representation (Hughlings Jackson) of the finer movements of these mus¬ 
cles in the upper motor segment. They are localised in the central convolu¬ 
tions about the lower part of the Bolandic fissure. All these muscles except 
those of the tongue and lips are used bilaterally, and so their movements on 
each side of the body are represented on both sides of the brain. 

This group of movements, which are in part congenital and in part ac¬ 
quired during the early months of life, is that from which the delicate move- 
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ments of articulate speech are developed. The structures upon which these 
moveihents depend make the primary or elementary speech mechanism. 

The cortical centres are in the lower third of the central convolution on 
both sides of the brain. They are bilaterally acting centres, and a lesion 
limited to either one should not produce marked or permanent defects in 
speech. This is true for the right side, but on the left Broca’s convolution 
did the insula are so closely situated that they are usually injured at the same 
time, and motor aphasia results. 

The Path from Cortex to Lower Hotor Centres. —This is made up of the 
motor fibres which go to the nuclei of the pons and medulla, and in the 
internal capsule is situated near the knee. As in the cortex, a unilateral 
lesion here causes only slight disturbances of speech due to difficult articula¬ 
tion, following weakness of the opposite side of the face and tongue. On-ihe 
left side*, if the lesion is so near the cortex as to involve the fibres which 
connect Broca’s convolution with the primary speech mechanism, subcortical 
motor aphasia is produced. Bilateral lesions (usually in the internal capsule, 
but at times in the cortex) cause speechlessness^with paralysis of the muscles 
of . articulation—pseudo-bulbar paralysis. To these speech defects Baatisn 
gives the namer Anhcmt ar. 

The lower->scgment of the primary speech mechanism is made up of the 
motor nuclei in the medulla, etc., and the peripheral nerves arising from them. 
Lesions here, if extensive enougli—as, for instance, in progressive bulbar paral¬ 
ysis—may cause speeehlcssness—anartliria (Bastion); but usually they are 
more limited, giving various disturbances of articulation. 

As the'child learns to Bpeak there is developed in the cortex of the brain 
an association of centres which takes control of the primary speech mechanism. 
I The child is constantly hearing objects called by names, and lie loams to asso¬ 
ciate certain sounds with the look, feel, taste, etc., of certain things. When 
he hears such a sound he gets a more or less clear mental picture of the 
object, or, in other words, he has developed certain auditory memories. These 
memories of the sounds of words are stored in what is called the auMery 
ijiiiili miiiilrr This centre, which in the majority of people is the controlling 
speech centre, is situated in the first temporal convolution on the loft side .in 
right-handed people, and on the right side in those who arc left-handed. 
Various theories have been advanced to explain the predominance of the left 
hemisphere in the speech mechanism, and Weber .believes that it is dependent 
upon the development of the writing centre in the left motor cortex in associa- 
tion w ith the centre for the right hand. The afferent impressions arising in 
the ears reach the temporal lobes, those from each ear going to both sides of 
the brain. From each of these primary auditory centres impulses are sent 
to the auditory sj>ecch centre in the left hemisphere. The child endeavors, 
and by repeated efforts learnS, to make the sounds that he hears, and he first 
becomes able to repeat words, then to speak voluntarily. To do this, he has 
had to learn certain very delicate movements, and so there has been developed 
a special motor centre for speech in which these movements are localized. 

The Motor Speech Centre. —This has been placed in Broca’s convolution, 
the posterior part of the left third frontal convolution, but the older views as 
to the localization of aphasia, particularly the motor variety and its associa- 
. tion with this convolution, have been criticised by Marie, whose views may 
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be studied at length in the exhaustive monograph of Mouticr. Marie believeh 
that the pure motor aphasia of writers, anarthria, results from a lesion fnvolvl 
mg the teftJlwitioulac nu cle u s and the adjacent zone, which he defines aa fol¬ 
lows: In a horizontal section of the brain, the transverse line drawn from 
(he anterior angle of the insula to a corresponding pint of the lateral ven¬ 
tricle gives the anterior border; a line from the posterior angle of the insula 
tb a corresponding pint of the lateral ventricle gives the posterior limit. 
Included in this zone are more than one-lmlf of the thalamus, both limbs of 
the internal capsule, the greater part of the caudate nucleus, the lenticular 
nucleus, and the island of Rcil with the subjacent white matter. In a lesion 
of this lenticular zone articulate speech alone is affected; internal speech is 
preserved, and the patient reads and writes and understands spoken speech. 
On. the other hand, a lesion, of the “ zone.of .Wernicke" causes the -sensory 
aphasia-word deafness and word blindness. According to Marie the zone of 
Wernicke consists of the supramarginal and angular gyri and the feet of the | 
first two temporal convolutions. When both those regions are affected there 1 
is loss of spontaneous speech, spoken language is not understood, and the 
patient can neither read nor write. 

Marie's position has been much discussed, and many of the most distin¬ 
guished neurologists have come to the rcscim of the old view-which accepts 
Broca’s convolution as the motor speech centre. Dejcrine, Mills and Spiller 
have published most carefully studied eases which go far to show that the third 
left frontal. Broca's convolution, with the insula forms the cortical motor cen¬ 
tre for speech. They agree, however, that lesions of the left lenticular zone 
interfere with the movements which make speech possible. Those ntbtor speech 
areas are connected by commissural fibres through the corpus callosum with 
the corresponding areas of the right frontal lobe, and these latter can eontfol 
the speech movements when the more direct path in the left pyramidal tract 
has been interrupted. 

The motor speech centres and the corresponding area in the right brain 
are connected either directly by special motor fibres with the bulbar nuclei, 
or, as is more probable, indirectly, through the medium of the cortical cen¬ 
tres of the primary speech mechanism in the lower part of the Rolandic region 
on both sides. 

The speech centres are in close connection with the rest of the brain cor¬ 
tex, and in this way they take part in the general mental activities, of which, 
indeed, the speech processes form a large part. Some authors ha\e assumed 
that the several sensory elements which go to make a concept arc brought 
together in a special region of the brain, and here, as it were, united by a 
name. This is called “ tlm-w»tr@-fo^oonnepta,” or “ naming centre ” (Broad- 
bent), but most writers have followed Bastian in considering that the suppo¬ 
sition of such a centre is unnecessary. 

The mechanism which has been described is that which is developed in 
uneducated people and in children before they have learned to read and write, 
and is of primary importance in all speech processes. As the child learns to 
read he associates certain visual impressions with the speech memories he has 
already acquired, and he then adds to his concepts the visual memories of 
written or printed symbols. These memories are stored in the visual speech 
centre. 
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Hie Visual Speeoh Centre. —This is placed by nearly all authors in the 
angular and supramarginal convolutions on the left side, where visual im¬ 
pressions from both occipital lobes are combined in speech memories. Von 
Monakow believes that there is no such special centre, but that visual speech 
memories are dependent upon the direct connection of the general visual cen¬ 
tres in both occipital lobes with the speech sphere. That speech defects restdt 
from injury to the angular and supramarginal convolutions, he admits; but 
he thinks these are due to an interruption of fibre tracts which lie beneath 
and not to a destruction of a cortical centre. The distinction is, therefore, of 
more theoretical than practical importance. 

In learning to write, the child develops certain delicate movements of the 
arm and hand, and thus acquires another method of externalizing his speech 
activities. Whether or not this requires the development of a separate writing 
centre, apart from the general Rolandic arm centre, or is brought about by an 
evolution of the latter through the medium of Broca’s convolution, is a vexed 
question. Gordinier has recorded a remarkable case of total agraphia, with 
no sensory or iriptor speech aphasia, in which a tumor occupying the foot of 
the second left frontal convolution was found at autopsy. However this may 
be, these movements are learned under the influence of visual impressions in 
association with the other speech memories, although there is a more direct 
path, which is used in copying unknown characters. Just as the movements 
of articulate speech are constantly under the control of auditory memories, so 
are the movements of writing regulated by visual memories; but in this case 
the other speech memories are of great importance. 

With file development of the associations which underlie reading and 
writing, the speech mechanism may be said to be complete, although its activ¬ 
ities are capable of practically endless extension, as when music or foreign 
languages are learned. 

It will be seen that the cortical speech..centres—the speech sphere of the 
French-^pficupy, the part of the brain near the Sylvian fissure, and that they 
all receive their blood from the-SylxiaiLartery. Speaking broadly, the pos¬ 
terior parLof. this., region is -sensory and the anterior is-motor. The sensory 
areas are near the optic radiation and the motor are near the general motor 
tracts, and so with lesions of the posterior part, hemianopia is apt to be asso¬ 
ciated with the speech disturbance while hemiplegia occurs with disease of 
the anterior areas. These associations often help to distinguish a sensory from 
a motor aphasia, but each type has special characteristics which must be 
studied. 

Sensory Aphasia, due to Lesions op the Posterior Part op the Speech 
Area, or to Fibres doing to this Region. 

Auditory Aphasia. —Most people in mentally recalling words do so by 
means of their auditory speech memories—i. e., they think of the sound of 
the words, and. in voluntary speech, it is probable that the will acts on* the 
motor centre indirectly through the auditory centre. This centre is also 
necessary for reading in such persons. There are certain persons, however, in 
whom the mental processes are carried on by visual memories, and in these 
rare “ visuals ” the visual speech centres take the predominant place in speech 
usually occupied by the auditory centres. 
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nnmplotfi flhnlitinn nt all Pm auditory speech memories by destruction of 
+V first tjTnynrai convolution cwses the most extensive disturbances of sfieech. 
Such a person isnmable to comprehend speech, either spoken or printed, ,'yol- 
u ntarv spe ech iaTHiinli diaturbed^ and although at iirst he may talk, his speech 
is nothing but a jargon of misplaced words, ami lie soou becomes speechless. 
Writing..is also lost, and he can neither repeat words nor write at dictation. 
He.JS»y be able to copy. 

Lesions are often only partial, and the resultant disturbance may be simply, 
a difficulty in speech due to the loss of nouns or to the transposition of words 
( D.nrrpM'd a), the writing showing the same defect.iThe patient usually 
understands what he hears and reads, and can repeat words and write at 
d ictat ion. This is the condition Bastian calls “ amnesia verbalis." The eon- 
dition may be so prononneed^that voluntary speech and writing arc nearly lost, 
-even when the auditory memories can still lie aroused by new alferent impres¬ 
sions and he is able to understand what is saul to him mid what he rends.. He 
can, usually repeat and read aloud. 

The afferent paths, which reach the auditory speech contfe from the two 
primary auditory centres, may be destroyed. A lesion to do this must lie in 
the white matter beneath th(‘ first temporal convolution on the left side. Snell 
a lesion would block all auditory impression.^coming to the rmiire, and the 
patient would not be able to understand anything that was said to him, could 
not repeat words nor write from dictation. As the cortical centres are not 
disturbed, and the auditory speech memories are still present, there is no dis¬ 
turbance of voluntary speech or writing, and the patient can read perfectly. 
This is pure word -deafness or subcortical sensory aphasia. 

Visual Aphasia. —Destruction of the visual centre in the angular and 
supramarginal convolutions causes a loss of the visual speech memories, and tile 
i patient is unable to read printed or written characters. He isjmalilejo write ' 
—i. e., there-is agraphia-^nnd he can not copy. ,11 is understanding of spoken 
words is good, and voluntary speech is normal or only slightly paraplia.-ic. 

A subcortical lesion involving the afferent fibres going to the visual s|ieucli 
centre causes pure w ord- blindness (subcortical alexia)—i. c.,(tlitxc_ia. inability 
to understand written or printed words. Voluntary speech and writing are 
good. The patient can not read his own writing except by aid of muscle- 
sense impression, in retracing the letters, either loluntary or passively.^ Asso¬ 
ciated with this is always hemianopia. 

Word-deafness and word-blindness are often combined, and at times it 
is not only the tracts that, connect the primary auditory and visual centres 
with the speech spheres, but. also those which associate them with the other 
sensory centres in the formation of concepts, that are diseased. In this ease 
the patient hasiost not only his auditory and visual speech memories, hut also 
all of his memories which have to do with hearing and sight, and he has mind- 
deafness and mind-hlin dness—i. e.. he is unable to recognize objects when he 
heartTorwhen he sees them. Further than this, there may be a dissociation 
of all the sensory centres from each other or from the higher psychical centre, 
which is practically the same tiling, in which ease the patient is ra.tirelx.unable 
to recognize objects and to use them properly -i. c., he has_apraxia. praxia 
may occur alone, but is usually associated with forms of aphasia. A sensory 
and a motor type have been described. 
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Motor Aphasia. —Lcakma.of the motor speech zone, possibly in rare cases 
. of Broca ’s coBy.Qln.tion alone, more commonlyjjf.&jri&ausiea, causeJosa-Oi. 
the .power o f speech. The patient may bei absolutely dum b, or 'ne may have 
retained one or two words or phrases, which is believed to be due to the activ¬ 
ity of the corresponding region of the right brain. He ; will makfl no effort 
to, repeat words. Hiajmind is comparatively dear, and/ft e understands wha t 
is said to him and is able to read, although there is usually some difficulty in 
this due to the lack of motor speech memories.,! He will not be able to indi¬ 
cate that he has a mental picture of words. This is tested by asking him to 
squeeze the observer’s hand or to make expiratory efforts as many times as 
there are syllables in a well-known name. 

Voluntary writing is. usually lost in cortical motor aphasia, and many 
authors believe that writing movements arc controlled from this centre. 

' Others, who believe that there is a special writing centre, contend. that a 
l esion st rictly limited to the motor speech centre would not cause agraphia, 
and cite cases which seem to support their view. If there is much disturb¬ 
ance of internal speech, writing will be impaired. 

Subcortical m otor-aphasia is described as due to the destruction of the 
. fibres which join Broca’s convolution to . the primary speech mechanism. 
xft,~ ...Lesions which, have produced tips type of aphasia have been in the white mat- 
-ter of the left hemisphere near Broca’s convolution. These would be within 
’ / " Marie’s.speech, zone.. There is complete loss of the power of speech witho ut 
; any. disturbance of internal speech. The patient’s nnental_proccsses are not 
disturbed, andjie £gn jnite perfectly if the hand is not paralyzed. 

Cases bf aphasia are rarely simple, and it is often impossible to classify 
them accurately. The problems involved are, in reality, exceedingly com¬ 
plicated, and the student must not for a moment suppose that cases are as 
straightforward as the various diagrams at first sight would appear to indi¬ 
cate. A majority of them are very complex, but with patience the diagnosis 
of the different varieties can often be worked out. The following tests should 
be applied in each case of aphasia, after the presence or absence of paralysis 
has been determined and whether the patient is right-handed or left-handed: 
(4) The power of recognizing the nature, uses, and relations of objects— 
1 . e., whether apraxia is present or not; l%) -lhe power to recall the name of 
familiar objects seen, smelled, or tasted, or of a sound when heard, or of an 
object touched; (£)~4he power to understand spoken words; 1 41 t he capa¬ 
bility of understanding printed or written language; (5V_the power of appre¬ 
ciating and understanding musical tunes; (Cl the power of voluntary speech 
—in this it is to be noted particularly whether he misplaces words or not; 
(7) t he power of reading aloud and of understanding what he reads; (8) 
tEepower to write voluntarily and of reading what he has written; (fijithe 
power to copy; (.10)—the power to write at dictation; and (111 the power 
of repeating words. Stone and Douglas have recently described (Brain, 1902) 
a form of familial disease under the name of hereditary aphasia. 

The medico-legal aspects of aphasia are of great importance. No general 
principle can‘be laid down, but each case must be considered on its merits. 
Langdon, in reviewing the whole question, concludes: “ Sanity established, 
any legal document should be recognized when it can be proved that the 
person making it can understand fully its nature by any receptive channel 
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bearing, vision, or muscular sense), and can, in addition, express absent 
pdissent wi\jh certainty to proper witnesses, whether this expression be by 

r ken speech, written speech, or pantomime.” • 

Prognosis and Treatment of Aphasia.—In young persons the outlook is 
good, and the -powernf speech is gradually restored apparently by the educa- 
tion of thejientres on the opposite side of the brain. In adults the condition, 
is less hopeful, particularly in the cases of complete motor aphasia with right 
hemiplegia. The patient may remain speechless, though capable of under¬ 
standing everything, and attempts at re-education may be futile. Partial 
recovery may occur, and the patient may be able to talk, but misplaces words. 
Tu-sensory aphasia the condition may be only transient, and the different forms 
rarely persist alone without impairment of the jiowers of expression. 

The education of an aphasic person requires the greatest care and patience, 
particularly if, as so often happens, he is emotional and irritable. It is best. 
tojjegin by the use of detached letters, and advance, not too rapidly, to 
words of.only one syllable. Children often make rapid progress, but in adults 
failure is only too frequent, even after the most painstaking efforts. In the 

1 cases of right hemiplegia with aphasia .the patient may be taught to write 
W[ith the left hand. Mills has lately called particular attention to the benefit 
of this’ treatment. 


AFFECTIONS OF THE BLOOD-VESSELS. 

1. Cerebral Circulation. 


There is much that is still indefinite in the physiology of the circulation 
of the brain, but that which is known is of the greatest practical moment 
the physicians. To the work of Leonard Hill (see his summary in Allbutt’a 
System) I am much indebted for many of the facts in the following brief 
sketch: 

The brain receives blood from the internal carotid arteries, the vcrtebrals, 
and, to some extent, from the spinal arteries. These anastomose soon after 
mtering the skull tq form the circle of Willis. The extent of this intercom¬ 
munication is subject to considerable variation, which may lie of extreme 
mportance in pathological conditions. Collected by the veins, the blood is 
imptied into large venous sinuses, which are, to a great extent, protected from 
measure changes by the skull and dura mater. 

The cerebro-8pinal fluid is collected in the meningeal spaces and fills the 
nterstices between the convolutions, etc. Under normal conditions there is 
>ut a small quantity of this fluid within the skull, which is entirely filled 
rith brain, blood, and the cerebro-spinal fluid. Practically a closed box, with 
ontents uninfluenced by atmospheric pressure, the quantity of blood within 
he skull under normal circumstances is almost constant, for the brain sub- 
tance itself can not be compressed, so that the only increase or decrease 
i that which compensates for the small quantity of cerebro-spinal fluid that 
in pass between the cranial and spinal cavities. 

Although the quantity of blood does not change materially, its rapidity 
f flow may, and does, show marked variations, and thus the relation between 
rterial and venous blood is subject to change. The circulation withis the 
mil not only differs from the circulation in other parts in its freedom from 
62 - 
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the effects of atmosphoric pressure, but apparently it is not under local vaso¬ 
motor control and is in an organ that can only expand slightly. Atthnuyb ngryfi 
fih rpfl hnvt» hppn H Pm no s trafed in the walla of the small arteries o f the brain , 
it has not been proved that they cause dilatation or contraction under influ¬ 
ences ffdffithe vaso-motor c®t 26 s;.indeed, there is little experimentali evidence 
that speaks for, and much that speaks against, this view. 

Under ordinary circumstances, the circulat ion of the fcyin follows passively 
the general bodily conditions. When anything increases the force with which 
theolood enters the skull—i. e., when blood-pressure is raised, either by in¬ 
crease in the heart’s action or by general vaso-motor effects—more blood passes 
through the brain in a given time, and it is, as it were, flooded with blood. 
This active hyperemia must occur under many circumstances, but it is doubt¬ 
ful whether it causes any symptoms; in fact, it is difficult to see how it, in 
itself, can do anything but good. 

Although without direct vaso-motor control, the circulation of the brain 
is regulated by the action of the vaso-motor centre on the splanchnic areas 
and skin. This centre itself shares with the respiratory and cardiac centres 
the same circulatory conditions as prevail throughout the brain. 

Consciousness depends upon a due blood supply to the brain, particularly 
to the cortex, and life itself depends upon the circulation in the medullary 
centres. When the blood circulating about these centres is poor in •xygen— 
i. e., when there is a lack of arterial (ftp (rtnrinina splanchnic 

and skin areas contract under vaso-motor influences, the blood-pressure i. 
raised, and the blood enters the brain with unusual force and supplies the 
capillaries with arterial blood. The extent to which this regulating mechan 
ism can counteract an obstruction to the circulation through these centre: 
has been well shown experimentally by Harvey Cushing. When the genera 
intracranial pressure was raised to arterial blood-pressure, instead of the circu 
lation being blocked and the animal dying from anaemia of the brain, as hai 
been stated by a number of authors, he showed that the vaso-motor centre 
responded with a sufficient rise of blood-pressure to overcome the impediment 
and so restore the circulation. With every repeated increase of intracrania 
pressure, there was an answering rise of blood-pressure, until, at the end o 
the experiment, the brain was acting under an intracranial pressure muc 
above the arterial pressure of the animal at the beginning of the experimen 
and this pressure had been correspondingly raised to a startling extent. Tli 
interesting clinical deductions which Cushing draws from this experimer 
will be referred to under cerebral hiemorrhage. 

. When this regulating mechanism is disturbed, serious results may follov 
'The ordinary fainting Jit is an example: Under the influence of emotion tl 
vaso-motor centre is inhibited, and, in consequence, the abdominal blooi 
vessels become dilated, blood-pressure falls, and the heart is no longer ab 
to drive the blood baek to itself against the force of gravity; the blood accumi 
lates in the abdominal veins, the heart empties, cerebral circulation fails, ar 
Unconsciousness occurs. A.similar condition may follow the sudden re'mov 
of something that has caused pressure on the abdominal vessels for a consul' 
■able time, as the withdrawal of the ascitic fluid. In this case the vaao-motr 
control influences have not been called on for some time, and the centre its< 
has taken part in the general weakened condition of the individual, so th 
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Jen a sadden demand is made upon it to compensate for the accustomed 
itemal supj^rt to the blood-vessels, it is entirely unable to respond, and the 
food collects in the splanchnic vessels, the patient becomes unconscious mid 
.Jay die, having bled to death into his own veins. 

While under ordinary circumstances the vaso-motor mechanism ami the 
tonicity of the muscles of the abdominal walls compensate perfectly for the 
Cjtange from the horizontal to the upright position—i. c., for the ellect of 
gravity upon the column of venous blood from the heart to the feet, in 
asthenic states, as after severe illness, the compensation may bo very imper¬ 
fect. When such is the case, if the patient stands, or, at times, even if ho 
sits up in bed, his heart beats more rapidly, he becomes giddy and may faint. 
iThe change in the pulse-rate, with a change in position, is a fair indication 
of the vaso-motor control, for the heart itself endeavors to make up for this 
incompetence. 

Chloroform and, to a less extent, ether tend to induce vaso-motor paraly¬ 
sis, and this is the reason why position is such an important factor in the 
safety of patients during anaesthesia. The splanchnic circa la tiftn. under these 
circumstances, may, to a certain extent, be supported by bandaging the legs 
and abdomen and elevating the foot of the bod. Crilc’s pneumatic operating 
suit, in which the patient is encased below tin*chest in an inflatable suit, by 
means of which pressure on the peripheral and abdominal vessels may be 
varied, is an attempt to establish an artificial vaso-eonstrielor system under 
the control of the operator, which can com|icnsate for the paralyzing effects 
of the amesthetic, and obviate the necessity of considering position. 

Tho heart itself may become weak from various causes and so lie unable 
to keep the brain properly supplied with arterial blood. The extreme example 
of this is paralysis of the heart muscles from failure of the coronary circuh" 
tion, which is immediately followed by unconsciousness and death. Ill Stokes- 
Adams disease the eorcbral symptoms, attacks of unconsciousness, convulsions, 
and.apoplectiform seizures are due to cerebral amemia. caused by the tempo¬ 
rary cessation of the ventricular systole. When the chest is forcibly com¬ 
pressed tho heart may be unable to (ill itself with blood, and so unconscious¬ 
ness, or even death, may follow from failure of the cerebral circulation. 

Respiration is an essential part of circulation; this is true not only in 
the primary sense, that it is through this function that venous is changed into 
arterial blood, but also in a more truly mechanical sense. With every inspira¬ 
tion the blood is sucked into the heart from the veins, and the descent of the 
diaphragm, by increasing the pressure on the abdominal veins, tends to force 
the blood into the heart. During expiration the entrance of the blood into 
the heart is impeded by the increase in the intra-thoracic pressure. Respira¬ 
tion has direct, but slight, influence upon the blood-pressure within the 
arteries. 

Tha.eitcul&tion within the skull is very intimately related to respiration. 
The blood from the brain sinuses passes through the jugular veins directly 
into the superior vena cava and the columns of blood appear to be uninter¬ 
rupted by competent valves, so that every change of pressure in the cava is 
ransmitted directly to the sinuses and veins of the brain. Intracranial 
Pressure has been shown to be equal to venous blood-pressure within the 
•anuses and to follow every change in this. The brain dilates with each pulse- 
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beat, but relatively much more with each expiration. In expiration intra- 
thoracic pressure is increased, and this causes an increase in -the pressure 
within the cava, the jugular, and the brain sinuses. The blood is, as it were, 
dammed back, venous congestion occurs, intracranial pressure rises, and the 
brain receives less arterial blood, and the symptoms of cerebral anemia may 
follow. Under ordinary conditions these effects are not so pronounced or 
protracted as to cause marked symptoms,*but at times they, may be, as when 
a crying child holds his breath until he becomes unconscious. Here the diffi¬ 
culty which the heart has in filling itself iyijh blood under increased thoracic 
pressure is also a factor. When the superior vena cava is alone obstructed, as 
by pressure from a tumor, there may be not thp slightest disturbance of the 
functions. This depends upon the freedom of the cranio-vertebral venous 
anastomosis, and other paths which allow the blood to reach the heart through 
the inferior vena cava. Strong respiratory efforts against an obstruction may 
change intrathoracie pressure very greatly. In -fat eed expiration with the 
glottis closed, the normal negative pressure becomes markedly positive and may 
far exceed the fiormal pressure in the intrathoracie veins, while, if the glottis 
be closed and:, a strong inspiratory effort be made, the pressure may fall far 
below atmospheric pressure. Intracranial haemorrhages not infrequently take 
place during a strong effort with the breath held as when straining at stool, 
or when lifting a heavy weight, or during a severe coughing spell, all condi¬ 
tions in which, among other things, the flow of the venous blood from the 
brain to the heart is impeded, and in consequence of which intracranial circu¬ 
latory conditions are altered in the direction of a rise of venous and capillary 
pressure. The importance of preventing, as far as possible, any obstruction 
to respiration during the course of apoplexy, will be referred to in a subse¬ 
quent paragraph. 

The venous outlets from the skull are so large and the anastomoses are so 
free that they must all be obstructed to cause any marked ansemia of the brain, 
and for this reason thrombosis or ligature of one of the sinuses is not neces¬ 
sarily followed by any symptoms. If all the veins in the neck are compressed 
as by a tight band or strong flexion of the neck, the circulation may be impeded 
to a considerable extent, and this is of definite importance under pathological 
conditions. 

Any one of the arteries may be tied before entering the skull, with but 
little danger, owing to the freedom of the anastomosis in the circle of Willis, 
but, as this is subject to variation, the closure should be made slowly. With 
this precaution, both carotids may be tied if an interval be allowed between 
the operations. 

Obliteration of an artery beyond the circle of Willis is always followed by 
a disturbance of function of the part of the brain supplied by that artery, 
and is considered under Embolism and Thrombosis. I 

2. Hypeilemia and Anaemia. 

Less and less stress is now laid on active hyperemia as a cause of symptom: 
As Leube suggests, the symptoms usually referred to active hyperemia in th 
infectious diseases, or in association with hypertrophy of the heart aecon 
panying disease of the kidney, are due to the action of toxic agents rather tha 
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to changes in the circulation. On the other hand, venous stasis and anemia 
of the brain^nust be a very potent cause of head symptoms. The uncerfainty 
which exists is largely due to the fact that the condition of the blood-vessels 
as seen within the skull after death may bear no relation to that which held 
sway during life. 

The anatomical condition of the brain in anemia is very striking. The 
membranes are pale, only the large veins are full, the small vessels over the 
;yri are empty, and an unusual amount of cercbro-spinal fluid is present On" 
lection both the gray and white iqatter look extremely pale and the cut surface 
s moist. Very few punda vasculosa arc seen. 

The effects of sudden anaemia of the brain arc well illustrated by the ordi- 
taiy fainting fit, and have been described above. 

Symptoms. —When the symptoms are the result of luemorrhago, there are 
drowsiness, giddiness, inability to stand; flashes of light, dark spots before the 
eyes, and noises in the ears; the respiration becomes hurried; the skin is cool 
and covered with sweat; the pupils are dilated, there may bo vomiting, head¬ 
ache, or delirium, and gradually, if the bleeding continues, 'consciousness is 
lost and death may occur with convulsions. In the more chronic forms of 
brain amemia, such as result from the gradual impoverishment of the blood, 
as in protracted illness or in starvation, the condition known as irritable weak¬ 
ness results. Mental effort is difficult, the slightest irritation is followed by 
undue excitement, the patient complains of giddiness and noises in the ears, 
or there may be hallucinations or delirium. These symptoms are met with 
in an extreme grade as a result of prolonged starvation, and a very similar 
condition is seen in certain cases of arterio-sclorosis where the brain is poorly 
nourished. 

An interesting set of symptoms, to which the term hydrencephaloid was 
applied by Marshall Hall, occurs in the debility produced by prolonged diar¬ 
rhoea in children. The child is in a semi-comatose condition with the eyes 
open, the pupils contracted, and the fontanelle depressed. In the earlier 
period there may be convulsions. The coma may gradually deepen, the pupils 
become dilated, and there may be strabismus and even retraction of the head, 
symptoms which closely simulate those of basilar meningitis. 

3. (Edema of the Bb.un. 

In the pathology of brain lesions oedema formerly played a role almost 
equal in importance to congestion. It occurs under the following conditions: 
In general atrophy of the convolutions, in which case the oedema is represented 
by an increase in the cerebro-spinal fluid and in that of the meshes of the pia. 
In extreme venous dilatation from obstruction, as in mitral stenosis or in 
tumors, there may be a condition of congestive oedema, in which, in addition 
to great filling of the blood-vessels, the substance of the brain itself is un¬ 
usually moist. The most acute oedema is a local process found around tumors 
and abscesses. The symptoms of compression following concussion or con¬ 
tusion, as shown by Cannon, are frequently attributable to cerebral oedema due 
to change in osmotic pressure. An intense infiltration, local or general, may 
occur in Bright’s disease, and to it, as Traube suggested, certain of the uraemic 
symptoms may be due. 
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The anatomical changes are not unlike those of anaemia. When the oedema 
follows progressive atrophy, the fluid is chiefly within and beneath the mem¬ 
branes. The brain substance is anaemic and moist, and has a wet, glistening 
appearance, which is very characteristic. In some instances the oedema is 
more intense and local, and the brain substance may look infiltrated’with fluid. 
The amount of fluid in the ventricles is usually increased. 

The symptoms are in great part those of lessened blood-flow, and are not 
well defined. As just stated, some of the cerebral features of uraemia may 
depend upon it. Cases have been reported by Raymond, Tenneson, and Der- 
cum, in which unilateral convulsions or paralysis have occurred in connection 
with chronic Bright’s disease, and in which the condition appeared to be asso¬ 
ciated with oedema of the brain. The older writers laid great stress upon an 
apoplexia serosa, which may really have been a general oedema of the brain. 
Inasmuch as the instances in which oedema of the brain occurs arc often those 
in which there is also intoxication, or anaemia, or both, it is probably impossible 
to say at the bedside definitely which of these possible factors is responsible 
for the symptotns in a given case. 

4. CkUEBR. 1L 1 l/EMORRIIA-GE. 

The bleeding may come from oranches of cither of the two great groups 
of cerebral vessels—the basal, comprising the circle of Willis and the central 
arteries passing from it and from the first portion of the cerebral arteries, or 
the cortical group, the anteyior, middle, and the posterior cerebral vessels. In 
a majar iiy-of the cases the haemorrhage is from the central branches, more par¬ 
ticularly from those which are given off by the middle cerebral arteries in the 
anterior perforated spaces, and which supply the corpora striata and internal 
capsules. One of the largest of these branches which passes to the third divi¬ 
sion of the lenticular nucleus and to the anterior part of the internal capsule, 
the lentieulo-striate artery of Buret, is so frequently involved in haemorrhage 
that it has been called by Charcot the artery of cerebral haemorrhage. Haemor¬ 
rhages from this and from the lenticulo-thalamic artery include more than 
GO per cent of all cerebral haunorrhages. The bleeding may be into the sub¬ 
stance of the brain, to which alone the term cerebral apoplexy is applied, or 
into the membranes, in which case it is termed meningeal haemorrhage; both, 
however, are usually included under the terms intracranial or cerebral haem¬ 
orrhage. 

Etiology.—The conditions which produce lesions of the blood-vessels play 
a very important part; thus the natural tendency to degeneration of the vessel- 
in advanced life makes apoplexy much more common utter tVia fiffiotL year 
It may. however, occnr_in. .children under ten. On account of the greater 
liability to ^arterial disease (associated probably with muscular exertion Mil 
the abuse of alcohol), men are more subject to cerebral haemorrhage than 
women, j Heredity was formerly thought to be an important "factor in this 
affection, and the apoplectic habitus or build is still referred to. By this is 
meant a stou^ plethoric body of medium size, with a short neck. Heredity 
influences cerebral haemorrhage entirely through the arteries,‘and there are 
families'In which' these degenerate early, uiuaHy in association with renal 
chancres.,, The secondary hvnertrophv of the heart brings with it serious dan- 
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jure, which have already been discussed in the section upon arteries. S The 
ipecial faetofs in inducing arterio-selerosis—the abuse of alcohol, immoderate 
sating, syphilis, and prolonged muscular exertion—are found to be important 
mtecedents in a large number of cases of cerebral haunorrhage. Chronic lead 
poisoning and gout also may here be mentioned. 

/The endocarditis of rheumatism and other fevers may indirectly lead to 
a pop lexy bj causing embolism and aneurism of the vessels of the"brain. Cere» 
bral haemorrhage occurs occasionally in the specific fevers and in profound, 
alterations of the blood, as in leukicmia and pernicious nmemia. The nctual 
exciting cause of thei ba'inorrhage is not evident in the majority of cases. Tho 
attack may be sudden and without any preliminary symptoms. In other in¬ 
stances violent exertion, particularly straining efforts, or tho excited action of 
the heart in emotion may cause a rupture. 

i “Morbid Anatomy.—The lesions causing apoplexy an* almost, invariably 
in the cerebral arteries, in which the following changes may lead directly 
to it: 

(fl) The production of miliary aneurisms, rupture of which is the most 
common cause of cerebral hsemorrhage. The origin of the miliary aneurisms 
is disputed. Charcot thought they resulted from changes in lhe adventitia 
(periarteritis). Others, with Eiehler, Ziegler*and Bireli-llirsolifold, find the 
primary change in the intima. The weight of opinion at present, however, is 
onjfie side of the view that the media is first degenerated (Itoth, Ijocwcntlml). 
They occur most frequently on the central arteries, Imt also on the smaller 
branches of the cortical vessels. On section of the brain substance they may 
be seen as localized, small dark bodies, about, the size of a pin’s head. Some¬ 
times they are seen in numbers upon the arteries when carefully withdrawn 
from the anterior jierforated span’s. According to (lhareot. and Bouchard, who 
have described them, they are most frequent m the central ganglia. In apo¬ 
plexy after the fortieth year if sought for they are rarely missed. Tho actual 
miliary aneurism, which by its rupture has occasioned the liamiorrlmge, may 
be difficult to find, but if one pours water carefully on the area of liamiorrlmge, 
or, better still, submerges the apoplectic mass for a time, it will usually be 
found possible to do so, and even to find the hole in its wall. 

(6) Aneurism of the branches of the circle of Willis. These arc by no 
means uncommon, and will be considered subsequently. 

(c) Endarteritis and periarteritis in the cerebral vessels most commonly 
lead to apoplexy by tho production of aneurisms, either miliary or coarse. 
There are instances in which the most, careful search fails to reveal anything 
but diffuse degeneration of the cerebral vessels, particularly of the smaller 
branches; so that we must conclude that spontaneous rupture may occur 
without the previous formation of aneurism. 

(d) Increased permeability of the wrftls of the vessels may account for 
Ineniorrhages by diapcdcsis without actual rupture. Such hiemorrhages are 
not ‘uncommon in cases of contracted kidney, grave antcniia, and various 
infections and intoxications. 

(e) In persons over sixty the hemiplegia may depend upon small areas of 
softening in the gray matter—the lacuna! of Mane—-areas varying in size from 
® pin’s head to a pea or a small bean, grayish-red in tint. Tho lenticular 
nucleus is> particularly apt to be involved. The blood-vessels are always dis- 
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eased. Anitomically this is believed to be quite as important as the miliary 
aneurisms. 

The hemorrhage may be meningeal, cerebral, or intraventricular. 

Meningeal haemorrhage may be outside the dufa, between this membrane 
and the bone, or between the dura and arachnoid, or between the arachnoid 
and the pia mater. The following are the chief causes of this form of haemor¬ 
rhage Fracture of the skull, in which case the blood usually comes from the 
lacerated meningeal vessels, sometimes from the tom sinuses. In these cases 
the blood is usually outside the dura or between it and the arachnoid. The 
next most frequent cause is^upture of aneurisms on the larger cerebral ves¬ 
sels. The blood is usually subarachnoid. "jAn intracerebral haemorrhage may 
burst into the meninges. (jA special form of meningeal haemorrhage is found 
in.the AC.W-born, associated with injury during birth. ,"And lastly, meningeal 
haemorrhage may occur in the constitutional diseases and fevers. The blood 
may be in a large quantity at the base; in cases of ruptured aneurism, particu¬ 
larly, it may extend into the cord or upon the eortex. Owing to the greater 
frequency of the aneurisms in the middle cerebral vessels, the Sylvian fissures 
are often distended with blood. 

Intracerebral hcemorrhage is most frequent in the neighborhood of the cor¬ 
pus striatum. , particularly toward the outer section of the lenticular nucleus. 
The hsemorrhage may be small and limited to the lenticular body, the thala¬ 
mus, and the internal capsule, or it may extend to the insula. Haemorrhages 
confined to the white matter—the centrum semiovale—arc rare. Localized 
bleeding may occur in the .crura or in the pons. Hsemorrhage into the cere¬ 
bellum is not uncommon, and usually comes from the superior cerebellar 
artery. The extravasation may be limited to the substance or may rupture 
into the fourth ventricle. Twice I have known sudden death in girls under] 
twenty-five to be due to cerebellar haunorrhage. 

Ventricular Hcemorrhage. —This occasionally but rarely is primary, coming 
from the vessels of the plexuses or of the walls. More often it is secondary, 
following hajmorrhage into the cerebral substance. It is not infrequent in 
early life and may occur during birth. Of 94 cases collected by Edward 
Sanders, 7 occurred during the first year, and 14 under the twentieth year. 
In the cases which I have seen in adults it has almost always been caused by 
rupture of a vessel in the neighborhood of the caudate nucleus. The blood 
may be found in one ventricle only, but more commonly it is in both lateral 
ventricles, and may pass into the third ventricle and through the aqueduct of 
Sylvius into the fourth ventricle, forming a complete mould in blood of the 
ventricular system. In these cases the clinical picture may be that of " apo- 
plexie foudroyante.” 

Subsequent Changes. —The blood gradually changes in color, and ulti¬ 
mately the hemoglobin is converted into the reddish-brown hsematoidin. In¬ 
flammation occurs about the apoplectic area, limiting and confining it, and 
ultimately a definite wall may be p'.tduced, inclosing a cyst with fluid contents. 
In other instances a cyst is not formed, but the connective tissue proliferates 
- and leaves a'pigmented scar. In meningeal haemorrhage the effused blood 
maf be gradually absorbed and leave only a staining of the membranes. In 
other cases, particularly in infants, when the effusion is cortical and abundant, 
there may be localized casting of the convolutions and the production of a cyst 



DIFFUSE AND FOCAL DISEASES OF THE BRAIN. 969 

in the meninges. Possibly certain of the cases of porencephaly are caused in 
this way. * 

' Seconder^ degeneration follows, varying in character according to thejidea¬ 
tion of the haemorrhage and the actual damage done by it to nerve cells or 
their medullated axones. Thus, in persons dying some years after a cefebral 
apoplexy which has produced hemiplegia (lesion of the motor area in the 
cortex or of the pyramidal tract leading from it), the degeneration may b3 
traced through the cerebral peduncle, the ventral part of the pons, the pyra-. 
mids of the medulla, the fibres of the direct pyramidal tract of the cord of the 
same side, and the fibres of the crossed pyramidal tract on the opposite side. 
After haemorrhages in the middle and inferior frontal gyri there follows degen¬ 
eration of the frontal cerebro-cortico-pontal path, going through the anterior 
limb of the internal capsule and the medial portion of the basis pcdunculi to 
the nuclei pontis; also degeneration of the fibres connecting the nucleus ine- 
dialis thalami, and the anterior part of the nucleus lateralis thalami with the 
cortex (Flechsig, v. Monakow). 

When the temporal gyri or their while matter is destroyed by a luvmor- 
rhage the lateral segment of the basis pedunculi degenerates (Dejerine). (Jcre- 
bellar haemorrhage, especially if it injure the nucleus dentatus’ muy lead to 
degeneration of the brachiuni conjunctivum. 

There may be slow degeneration in the lemniscus medialis, extending as 
far as the nuclei on the opposite side of the medulla oblongata, after lnemor- 
rhages in the central gyri, hypothalamic region, or dorsal part of the puns. 
Hemorrhages destroying the occipital cortex, or subcortical liamiorrhage* in¬ 
juring the optic radiations, occasion slow degeneration (cellulipetftl) of the 
radiations from the lateral geniculate body, and after a tune cause marked 
atrophy or even disappearance of its ganglion cells. 

Symptoms. —These may be divided into primary, or those connected with 
the onset, and secondary, or those which develop later, after the early mani¬ 
festations have passed away. 

EBIJUBX, SXiU'iOifS.— ^Premonitory indications are rare. As a ride, the 
patient is seized while in full health or about the performance of some every¬ 
day action, occasionally an action requiring strain or extra exertion. jjfow and 
then instances are found m which there are sensations of numbness or tingling 
or pains in the limbs, or even choreiform movements in the muscles of the 
opposite side, the so-called prehemiplegic chorea. In other eases temporary 
disturbances of vision and of associated movements of the eye-muscle- have 
been noted, but none of the prodromata of apoplexy (the so-called “ warn¬ 
ings”) are characteristic. The onset of the apoplexy, as the symptom.- of 
cerebral haemorrhage are usually called, varies greatly.r There may be sudden 
loss of consciousness and complete relaxation of the extremities. In such in¬ 
stances the name a yoyleci ic,.drake. is particularly appropriate./ Tn other ca-.es 
the onset is more gradual and the loss of consciousness may not occur for a 
few minutes after the patient has fallen, or after the paralysis of the limbs 
is manifest, win the typical apoplectic attack the condition is as follows: 
There is deep unconsciousness; the patient can not be roused. The face is 
ejected, sometimes cyanotic, or of an ashen-gray hue. The pupils vary; usu- 
dly they are dilated, sometimes unequal, and always, in deep coma, inactive, 
f the haemorrhage be so located that it can irritate the nucleus of the third 
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nerve the pupils are contracted (hsemorrhages into the pons or ventricles). 
rThe respirations are slow, noisy, and accompanied with stertor: Sometimes 
the Cheyne-Stokes rhythm may be present. The,chest movements on the 
paralyzed side may be restricted, in rare instances on the opposite side. The 
cheeks are often blown out during expiration, with spluttering cf the lips, 
f The pulse is usually full, slow, and of increased tension, i *f he temperature may 
be normal, but is often found subnormal, and, as in a case reported by Bastian, 
may sink below 95°. In cases of basal haemorrhage the temperature, on the 
other hand, may be high.// The urine and fscces arc usually passed involun¬ 
tarily* Convulsions are not common. It may be difficult to decide whether 
the condition is apoplexy associated with hemiplegia or sudden coma from 
other causes) ' An indication of hemiplegia may be discovered in the difference 
in the tonus of the muscles on the two sides. If the arm or the leg is lifted, 
it drops “ dead ” on the affected side, while on the other it falls more slowly. 
Heilbroener has lately pointed out that the lack of muscular tone of the 
paralyzed limb may be determined by inspection. In this condition the muscle 
mass of the thigh acts like a semi-fluid sac and takes the shape determined by 
gravity. In a patient lying or sitting on a firm support, the thigh of the, 
paralyzed limb is broadened or flattened, while that on the normal side has a 
more rounded contour. ''.Rigidity also may be present.!' In watching the move¬ 
ments of the facial muscles in the stertorous respiration it will be seen that on 
he paralyzed side the relaxation permits the check to be blown out in a more 
narked manner. The head and eyes may be turned strongly to one side— 
onjugate deviation. In such an event the turning is toward the side of the 
hemorrhage. 

Ia_other cases, in which the onset is not so abrupt, the patient may not 
She consciousness, but in the course of ft few hours there is Toss of power, 
mconsciousness gradually develops, and deepens into profound coma. This 
3 sometimes termed ingravescent, apoplexy. The attack may occur during 
lcep. iThe patient may be found unconscious, or wakes to find that the power 
3 lost on one side. Small haemorrhages in the territory of the central arteries 
nav cause hemiplegia without loss of consciousness. In old persons the hemi¬ 
plegia may be slight and follow a transient Josa nf-consoiousness, and is usu¬ 
ally most marked in the leg, which is dragged. It may be quite slight and 
difficult to make out. It is associated with other senile changes. This is the 
form very often due to the presence of lacunar softening. 

Usually .witiiin Jorty-eight-hours after-the onset of .an. attack,, sometimes 
within from .two to six hours, there is» febrile reaction, andlmore or leaajam- 
stitntion.al disturbance associated with inflammatory changes about the hrem- 
orrhage and absorption of the blood. The period of inflammatory reaction 
may .continue for from one week to two months. The*patieul may die in this 
jreaction, or, i f pons ciousneas has been regained, there may bcnjctirimn or 
(recurrence of the_c,oma. At this period the so-called'early rigidity may develop 
in the paralyzed limbs. The so-called(etrophic-chasges may occur, such a- 
sloughing or the formation of vesicles. The most serious of these is the 
sloughing eschar of the lower part of the back, or on the paralyzed Bide, which 
may appear within forty-eight hours of the onset and is usually of grave sig¬ 
nificance. ^ The congestion at the bases oi the lungs so common in apoplexy is 
regarded by some as a trophic change. 
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intimate connection, be stimulated by impulses coming from only one side 
of the brain. Hughlings Jackson pointed out that in quiet respiration the 



Fig. 9.—Diagram o( motor path from lett brain. The upper segment is black, the lower 
red. The nuclei of the motor cerebral nerves are shown on the right side; on the left 
side the cerebral nerves of that side are indicated. A lesion at 1 would cause upper 
segment paralysis in the arm of the opposite side—cerebral monoplegia; at 2, upper 
segment paralysis of the whole opposite side of the body—hemiplegia; at 8 (in the crus), 
upper segment paralysis of the opposite face, arm, and leg, and lower segment paralyse 
of the eye-muscles on the same side—crossed paralysis; at 4 (in the lower part of the 
pons), upper segment paralysis of the opposite arm and leg, and lower segment paralyse 
of the face and the external rectus on the same side—cros sed paralys i s ; at B, upper seg¬ 
ment paralysis of all muscles represented below lesion, and lower segment paralysis of 
muscles represented at level of lesion—spinal paraplegia; at 6, lower segment paralysis 
of muscles localized at seat of lesion-'-anterior poliomyelitis. (Van Gehuchten, modified.) 
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anuscles on the paralyzed side acted more strongly than the corresponding 
muscles, but that in forced respiration the reverse condition was true. * This 
has been confirmed by Clark and Bury. The degree of permanent parajysis 
after a hemiplegic attack varies much in different cases. When the restitution 
is partial,.it is always, as Wernicke has pointed out, certain groups of muscles 
which recover rather thai^pthers. ' Thus.in the leg the residual paralysis con¬ 
cerns the flexors of the leg and the dorsal flexors of the foot—i.'c.. the muscles 
which, according to Ludwig Mann, arc active in the second period of walk-, 
ing, shortening the leg, ami bringing it forward while it swings, tThe mus¬ 
cles which lift the body when the foot rests upon the ground, those used in 
the first period of walking, include the extensors of the log and the plantar 
flexors of the foot. These “ lengthened ” of the leg often recover almost 
completely in eases in which the paralysis is due to lesions of the pyramidal 
tract. In the arms the residual paralysis usually affects the muscle groups 
which oppose the thumb, those which rotate tiny arm outward, and the openers 
of the hand. 

As a rule, there is at first no wasting of the paralyzed limbs. 

Crossed Hemiplegia .—A paralysis in which there is loss of function in a 
cerebral nerve on one side with loss of power (or of sensation) fin the op|>osite 
side of the body is called a crossed or alternate hemiplegia. It is mot with 
in lesions, commonly luemorrhnge, in the crus, the pons, and the medulla 
(Fig. 9, 3 and 1). 

(а) Crus .—Thcr Weeding may extend from vessels supplying the corpus 
striatum, internal capsule, and optic thalamus, or the luemorrhnge may be 
primarily in the crus. In the classical case of Weber, on section of the lower 
part of the left crus an oblong clot 15 mm. in length lay just Mow the medial 
and inferior surface. The characteristic feature- of a lesion in this locality ' 
are paralysis of arm. face, and leg of the opposite side, and o«ujy:JUotor paral¬ 
ysis, of the same side —the syndrome of. Weber. Sensory changes have also 
been presenter Hiemorrhage into the tegmentum is not necessarily associated 
with hemiplegia, but there may lie incomplete paralysis of the oculo-motor 
nerve,- with disturbance of sensation and ataxia on the opposite side of the 
body. The optic tract or the lateral geniculate body lying on the lateral side 
of the eras may be compressed, in which event there will tie hemianopsia. 

(б) Pons and Medulla. —Lesions may involve the pyramidal tract and one 

or more of the cerebral nerves. If at the lower aspect of the pons, the facial 
nerve may bo involved, causing paralysis of the face on the same side and 
hemiplegia on the opposite side. The fifth nerve may be involved, with the 
fillet (the sensory tract), causing lo-s of sensation in the area of distribution 
of the fifth on the same side as the lesion and loss of sensation on the opposite 
side of the body. The sensory disturbance here is apt to be dissociated, of 
the syringomyelic type, affecting particularly the sense of pain and tem¬ 
perature. , 

Sensory Disturbances resulting from Cerebral Ihemorrhagc. —These are 
variable. Hemianesthesia may coexist with hemiplegia, but in many instances 
there is only slight numbing of sensation. A\hen the hemianesthesia is 
marked, it is usually the result of a lesion in the internal capsule involving 
the retrolenticular portion of the posterior limb. In C. L. Dana s study of 
sensory localization he found that anesthesia of or gan ic cortical origin was 
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always limited or more pronounced in certain parts, as the face, arm, orleg, 
and Was generally, .incomplete./ j^-Total anaesthesia was either of functional or 
subcortical origin. arke&-an*sthesia was much more common.i n .softenin g 
than ia haemorrhage. ' Complete hemianaesthesia is certainly rare in haemor¬ 
rhage. Disturbance of the special senses is not common. Hemianopia may 
exist on the same side as the paralysis, and there may be diminution in 
the acuteness of the senses of hearing, taste, and smell. Gowers thinks that 
homonymous hemianopia of the halves of the visual fields opposite to the 
lesion is very frequent shortly after the onset, though often overlooked. 

Psychic disturbances, variable in nature and degree, may result from cere¬ 
bral htemorrhage. 

The Reflexes in Apoplectic'Cases. —During..the apoplectic coma all the 
reflexes are abolished, but immediately on recovery of consciousness they 
r return, first on the non-hemiplcgic side, later, sometimes only after weeks, 
on the paralyzed side. As to. the time of return, especially of the patellar 
r\ reflexes, marked differences arc observable in individual cases. The deep 
“reflexes later are increased on the paralyzed side, and’ ankle clonus may be 
present. [ Plantar stimulation usually gives an extensor response in the great 
'J? toe (Babinski’s reflex). This may occur very early and is an important indi- 
■'t 1 'cation of the paralyzed side. The other superficial reflexes are usually dimin¬ 
ished. The sphincters are not affected. 

The course of the disease depends upon the situation and extent of the 
lesion. If slight, the hemiplegia may disappear completely within a few days 
or a few weeks. . Tn severc_eases the rule is that the leg gradually recovers 
before the arm, and the muscles of the shoulder girdle and upper ann before 
those of the forearm and hand. The face may recover quickly. 

■ Except in the very slight lesions, in which the hemiplegia is transient, 
changes take place which may be grouped as 

Secondary Symptoms. —These correspond to the chronic stage. In a 
case in which little or no improvement takes place within eight or ten weeks, 
it will be found that the paralyzed limbs undergo certain changes. The leg, 
as a rule, recovers enough power to enable the patient to get a|pout, although 
the foot is dragged. Occasionally a recurrence of severe symptoms is seen, 
even without a new hsemorrhage having taken place. In both nri^ and leg 
the condition of secondary contraction or late rigidity comes on andM always 
, -! most marked in the upper extremity. The arm becomes permanently flexed 
I' 1 .''*at the elbow and resists all attempts at extension. The wrist is flexed upon 
tho forearm and the fingers upon the hand. The position of the firm and 
!»»»^hand is very characteristic. There in fre quently, as the contrac tures develop, 
, ^ a great deal of pain.a In thcJe g th e can trueture_iB_r&rgly’m .extreme. The 
u> lloss of power is most marked in the muscles of the foot, and to prevent the 
|toes from dragging, the knee in walking is much flexed, or more commonly 
*vw*,the foot is swung round in a half-circle. 

~> ■ (The reflexes are at this stage greatly increased. These contractures 1 arc 
^ ^permanent and incurable, and are associated with_a secondary descending 
. ■,, scl ero sis of - th o m o tor pa th. There are instances, however, in which rigidity 
' Y’- and eoafawture ■do-BoLnp.cn r, but the arm remains flaccid, the leg having 
• it, regained its power. This hemipligie flasque of-Bouehard is found most com- 
c W'8L°?ty in children. Among other secondary changes in late hemiplegia may 
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be mentioned the following:^Tremor of the affected limbs, poat-puialytic 
chorea, the fciobile spasm known as athetosis, arthropathies in the joiitts of 
the affected side, and muscular atrophv. Athetosis and post-hemiplegic chorea 
will be considered in the hemiplegia of children.. The cool surface and thin 
glossy skin of a hemiplegic limb are familiar to all. A word may here be 
said upon the subject of muscular atrophy of cerebral origin. 

As a rule, atrophy is not a marked feature in hemiplegia* but in smut 
instances it does develop. It has been thought to be due in some east’s to, 
secondary alterations in the gray matter of the ventral horns, as in a ca-o 
reported by Charcot. Recently, however, attention has been called by Senator, 
Quincke, and others to the fact that atrophy may follow as a direct result of 
the cerebral lesion, the ventral horns remaining intact. In Quincke's ca-e, 
atrophy of the arm followed the development of a glioma m the anterior cen¬ 
tral convolution. The gray matter of the ventral horns was normal. These 
atrophies are most common in cortical lesions*imohing the domain of the 
third main branch of the Sylvian artery, and in central lesions itnolving the 
lenticulo-thalamie region. Their explanation is not clear. •The wasting of 
cerebral origin, which occurs most frequently in children, and leads to hemi¬ 
atrophy of the muscles along with stunted growth of the bones and joints, 
is to bo sharply separated from the hemiatrophy of the muscles of the adult 
following within a relatively short time upon the hemiplegia. 

Diagnosis.—There are three groups of eases which offer iiicrou-mg diffi¬ 
culty in recognition. 

(1) Gabes in which the onset is gradual, a day or two elap-mg before 

tho paralysis is fully developed and consciousness completely lost,•an- readily 
recognized, though it may be difficult to determine whether the le-ion i- due 
to thrombosis or to hiemorrhage. • 

(2) In the sudden apoplectic stroke in which the palioai-.r*)H*lIv loi-es 
c onsciousnes s—t b» d i ffum li y --tn. diagnosis may he still greater, particularly 
if the patient is in deep cm mi when first seen. 

The first point to lie decidedf is tlie existem-e of hemiplegia. This may 
bo difficult, although, as a rule.revon in deep coma the limbs on the para¬ 
lyzed side are more flaccid anil drop instantly when lifted; whereas, on the 
non-parajyzed side the muscles retain some degree of tonus. The reflexes may 
be deofiqgged or lost on the affected side and there may be conjugate devia- 
tipa-4f ue head and eyes. Rigidity in the limbs of one side is m favor of a 
hemiplegic lesion. It is practically impossible m a majority of these iii-es 
to say whether the lesion is due to haemorrhage, embolism, or thrombosis. 

(3) Large haemorrhage into the ventricles or into the pons may produce 
sudden loss of consciousness with complete relaxation, so that the condition 
may simulate coma fromt ursinia,; diabetes^ alcoholism,topium poisoning, or 
ppijcpsy. 

The previous history and the mode of onset may give valuable information. 
I n epilep sy, convulsions have preceded the coma; in alcoholism, there is a 
history of constant drinking, while in opium poisoning the coma develops 
•note gradually; but in many instances the difficulty is practically very great, 
and on more than one occasion 1 have seen mortifying post-mortem disclosures 
under these circumstances. With diabetic coma the breath often gmells of 
acetone. In ventricular haemorrhage the coma is sudden and develops rapidly. 
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The hemiplegic symptoms may be transient, quickly giving place to complete 
relaxation. Convulsions occur in many cases, and may be the very symptom 
to lead astray—as in a case of ventricular haemorrhage which occurred in a 
puerperal patient, in whom, naturally enough, the condition was thought to be 
ur mmfe . Rigidity is often present^ In haemorrhage.intojthe ponstcenvulsions 
'' arc frequent. jTlic pupils may be strongly contracted,Conjugate deviation may 
occur, and the^ temperature is apt to rise rapidly. The contraction of the 
‘'pupils in pontine haemorrhage naturally suggests opium poisoning. T he d if¬ 
fere nce i n temperature in the two conditions is a valuable diagnostic point. 
The apoplectiform seizures of general paresis have usually been preceded by 
abnormal mental symptoms, and the associated hemiplegia is seldom per¬ 
manent. 

It may be impossible at first to give a definite diagnosis. In admissions 
■ to hospitals or in emergency cases the physician should be particularly careful 
about the following points: ! Tlie examination of the head for injury or frac¬ 
ture nthe urine should be tested for albumin, examined for sugar, and studied 
microscopically;?a careful examination should be made of the limbs with ref¬ 
erence to their degree of relaxation or the presence of rigidity, and the con¬ 
dition of the feflexespMhe state of the pupils should be noted and the tem¬ 
perature taken. ’The odor of tlje breath (alcohol, acetone, chloroform, etc.) 
should be remarked/^ The most serious mistakes are made in the case of 


patients who are drunk at the time of the attack, a combination by no means 
uncommon in the class of patients admitted to hospital. Under these circum¬ 
stances the case may erroneously be looked upon as one of alcoholic coma. It 
is best to regard each case us serious and to bear in mind that this is a 
condition in which, above all others, mistakes are common. 

> Prognosis.—'From cortical hmmorrhage, unless .very, extensive, the recovery 
may be complete without a trace of contracture. This is more common when 
the lucmorrliagc follows injury than when it results from disease of the 
arteries. . Infantile meningeal haimorrhage, on the other hand, is a condition 
. i-jwlnch may produce idiocy or spastic diplegia. 

1 ,1 Large luumorrhages into the corona radiata, and especially those which 

' rupture into the ventricles, rapidly prove fatal. 

U.-i ^ rpj ie ] 1( , m jp]qgj a which follows lesions of the internal capsule, the result, 
of rupture of the lcntieulo-striate artery, is usually -persistent and- followed 
by contracture. When the retro-lenticular fibres of the internal capsule arc 
involved there may be hemiansesthesia, and later, especially if the thalamus 
be implicated, hcmichorea or athetosis. In any case of cerebral apoplexy the 
following symptoms are of grave omen :> persistence or deepening of the eom.i 


during the second and third day pwapid rise in temperature within the fir.-i 

• f ortv- eight hours after the initial fall. In the reaction which takes place on 

* “the second or third day, the temperature usually rises, and its gradual fall 


*Mn the third or fourth day with return of consciousness is a favorable indicn- 
X Wv tion. The rapid formation of bed-sores, particularly the malignant dccubitu- 
of Charcot, is a fatal indication. The occurrence of albumin and sugar, if 
Abundant, in the urine is an unfavorable symptom. 


When consciousness returns and the patient is improving, the question i- 
! ^anxiously asked as to the paralysis. The extent of this can not be determined 


for some weeks. With slight lesions it may pass off entirely. If persistent at 
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the end of ii month some grade of permanent palsy is certain to reunify, and 
gradually the late rigidity supervenes. 

• 5. Embolism and Thrombosis (Cerebral Softening). 

(a) Embolism.—The embolus usually enters the carotid, rnjely the verte¬ 
bral artery. In the great majority of cases it comes from the left heart and 
is either a vegetation of a fresh endocarditis or, more commonly, of a recurring* 
endocarditis, or from the segments involved in an ulcerative process. Iajss 
often the embolus is a portion of a clot which has formed in the auricular 
appendix. Portions of clot from an aneurism, thrombi from atheroma of the 
aorta, or from the territory of the pulmonary veins, may also cause blocking 
of the branches of the circle of Willis. 1 u the piier|ieriil condition cerebral , 
embolism is not infrequent. It may occur m women with heart-disease, but 
in other instances the heart is uninvolved, and the condition has been thought 
to be associated with the development of heart-clots, owing to increased coagu¬ 
lability of the blood. A majority of cases of embolism occur in heart-disease, 

89 per cent (Saveliew). Cases are rare in the acute endocarditis of rheuma¬ 
tism, chorea, and febrile conditions. It is much more common in the secondary 
recurring endocarditis which attacks old •scleVol ic valves. T hniiniltoli py most 
frequ ently pass es to the left middki.cerebral artery, as it enters the left carotid 
nftoner t han the right because of the more direct course of the blood in the 
former. The posterior cerebral and the vertebral are less often affected. A 
large plug may lodge at the bifurcation of the basilar. Embolism of the 
c erebellar v essels is rare. 

Embolism occurs more frequently in women, owing, no doubt, to the greqjer 
frequency of mitral stenosis. Contrary to this general statement, Newton 
Pitt’s statistics of T5) cases at Guy’s Hospital indicate, however, that males are 
more frequently affected; or in this series there were 44 males and US females. 
Saveliew gives 5-1 per cent in women. 

(h) Thrombosis.—(dotting of blood in the cerebral vessels occurs (1) about 
an embolus, (2) as the result of a lesion of the arterial wall (either endar¬ 
teritis with or without atheroma or, particularly, the syphilitic arteritis), (9) 
in .aneurisms both coarse and miliary, and (1) very rarely as a direct result 
of abnormal conditions of the blood. Thrombosis occasionally follows ligation 
of the carotid artery. The thrombosis is most common in the middle cerebral 
and in the basilar arteries. According to Kolisko, softening of limited areas, 
sufficient to induce hemiplegia, may be caused by sudden collapse of certain 
cerebral arteries from cardiac weakness. 

Anatomical Changes.—Degeneration and softening of the territory sup¬ 
plied by the vessels is the ultimate result in both embolism and thrombosis. 
Blocking in a terminal artery may be followed by infarction, in which the 
territory may either be deeply infiltrated with blood (hsemorrhagic infarction) 
or be simply pale, swollen, and necrotic (anaunir infarction). Gradually the 
process of softening proceeds, the tissue is infiltrated with serum and is.moist, 
the nerve fibres degenerate and become fatty. The neuroglia is swollen and 
cedematous. The color of the softened area depends upon the amount of blood. 
The haemoglobin undergoes gradual transformation, and the early red color 
may give place to yellow. Formerly much stress was laid upon the difference 
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mtweeu red, yellow, and white softening. The red and yellow ate seen chiefly 
ml the cortex. Sometimes the red softening is particularly marked in ca&v. 
of embolism and in the neighborhood of tumors. The gray matter shows many 
puuetifonn hemorrhages—capillary apoplexy. There is a variety of yellovr 
softening—the plaques jaunes —common in elderly persons, which occurs in 
the gray matter of the convolutions. The spots are from 1 to 2 cm. in diam¬ 
eter, sometimes arc angular in shape, the edges cleanly cut, and the softened 
area is represented by either a turbid, yellow material, or in some instances 
there is a space crossed by fine trabeculae, in the meshes of which there is fluid. 
White softening occurs most frequently in the white matter, and is seen best 
about tumors and abscesses. Inflammatory changes are common in and about 
the softened areas. When the embolus is derived from an infected focus, as 
in ulcerative endocarditis, suppuration may follow. The final changes vary 
very much. The degenerated and dead tissue elements are gradually but slowly 
removed, and if the region is small may be replaced by a growth of connective I 
tissue and the .formation of a scar. If large, the resorption results in the 
formation of a cyst. It is surprising for how long an area of softening may 
persist without much change. 

The position and extent of tjie softening depend upon the obstructed artery. 
An embolus which blocks the middle cerebral at its origin involves not only 
the arteries to the anterior perforated space, but also the cortical branches, and 
in such a ease there is softening in the neighborhood of the corpus striatum, 
as well as in part of the region supplied by the cortical vessels. The freedom 
of anastomosis between these branches varies a good deal. Thus, there are 
instances of embolism of the middle cerebral artery in which the softening 
has involved only the territory of the central branches, in which case blood has 
reached the cortex through the anterior and posterior cerebrals. When the 
middle cerebral is blocked (as is perhaps oftenest the case) beyond the point 
of origin of the central arteries, one or other of its branches is usually most 
involved. The embolus may lodge in the vessel passing to the third frontal 
convolution, or in the artery of the ascending frontal or ascending parietal; 
or it may lodge in the branch passing to the supramarginal and angular gyri, 
or it may enter the lowest branch which is distributed to the upper convolu¬ 
tions of the temporal lobe. These are practically terminal arteries, and in¬ 
stances frequently occur of softening limited to a part, at any rate, of the 
territory supplied by them. Some of the most accurate focalizing lesions ar< 
produced in this way. 

Symptoms. —Extensive thrombotic softening may exist without any symp 
toms. It is not uncommon in the post-mortem examination of the bodies o 
elderly persons to find the plaques jaunes scattered over the convolutions. St. 
too, softening may take place in the “silent” regions, as they are termed, 
without exciting any symptoms. When the central or cortical branches of the 
middle cerebral arteries are involved the symptoms are similar to those of 
haemorrhage from the same arteries. Permanent or transient hemiplegia re¬ 
sults. When the central arteries are involved the softening in the internal 
capsule is commonly followed by permanent hemiplegia. There are certain 
peculiarities associated with embolism and with thrombosis respectively. 

J3n embolism the patient is usually the subjeetjof heart-trouble, or there 
exist some of the conditions already mentioned. \The onset is sudden, without 



lery thg^heraiplegia is usuallydissociated with apiias m.if i n inromousi j, on 
8 other hand, the onset is more gradual; the patient has previously eom- 
ained off headache,_ycrtigo t; tingling in the fingers; thofspeech may have been 
ibarrassed for some days; the patient has had'loss of memory or is^uco- 
irent, or paralysis begins at one part, as the hand, an d extends slowly, and 
£-li§sjpl 0 gia may be incomplete or variable. Abrupt loss of consciousness, 
muc h less common, and when the lesiou is small consciousness is retained. 
Bus, liTThrombosis duo to syphilitic disease, the hemiplegia may come on 
•adually without the slightest disturbance of consciousness. 

The hemiplegia following thrombosis or embolism lias practically the cliar- 
jteristies, both primary and secondary, described under hemorrhage. 

The following may be the effects of blocking the different vessels: (a) 
ertebral .—The left-branch is more frequently plugged. The effects are in- 
jlvemcnt of the nuclei in the medulla and symptoms of acute bullmr paralysis, 
t rarely occurs alone; more commonly with * 

(6) Blocking of the basilar artery. When this is entirely occluded, there 
ray be bilateral paralysis from involvement of both motor paths. Bulbar 
ymptoms may be present; rigidity or spasm may occur. Thu teniperutury 
lay rise rapidly. The symptoms, in fact, aruJliose of apoplexy of ihe pons. 

(c) The posterior cerebral supplies the occipital lobe on its medial surface 
,nd the greater part of the tcmporo-sphenoidal lobe. If the mam stem he 
hrombosed there isl homianopia withsensory aphasia. Localized areas of 
oftening may exist without symptoms. Blocking of the main occipital brunclii 
artcria occipitalis of I)uret),or of the arterm ealcarina. passing In (,ln* eunciis 
nay be followed by; hemiaiiopiao Hemianaistliesia may result, from involve* 
nent of the posterior part of the internal capsule. Not infrequent l\ s\ nimet 
•ical thrombosis of the occipital arteries of the two sides occurs, as in Forster's 
well-known case. Still more frequent is ihe occurrence of thrombosis of a 
iraneh of the posterior cerebral of one hemisphere and a branch of Ihe middle 
cerebral of the other (von Moiiakow). It is in such cases that the most 

onaunced .instances of .apraxia are met with. 

(d) Internal Carotid .—The symptoms are variable. As is well known. I Ik 
ssel is in a majority of eases ligated without risk. In other instances Iran 
mt hemiplegia follows; in others again the hemiplegia is permanent. Then 
riations depend on the anastomoses in the circle of Willis, if these an 
rge and free, no paralysis follows, hut in cases in which the posterior com 
unicating and the anterior communicating vessels are small or absent, lb 
iralysis may persist. In No. 1 of my Elwyn series of eases of infantile hemi 
egia, the woman, aged twenty-four, when six years old, had (lie right carols 
gated for abscess following scarlet fever, with the result of permanent hem 
iegia. Blocking of the internal carotid within the skull by lliromliosis u 
nholism is followed by hemiplegia, coma, and usually death. The clot i 
irely confined to the carotid itself, but. spreads into its branches and may 
ivolvc the ophthalmic artery. 

(c) Middle Cerebral .—This is the vessel most commonly involved, and, as 
1 ready mentioned, if p lugg ed before the central arteries are given off, perma- 
ient hemiplegia usually follows from softening of the internal capsule. Block- 
ng of the branches beyond this point may be followed by hemiplegia, which 
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is more likely to be transient, involves chiefly the arm and face, and if the 
lesion be on the left side is associated with aphasia. Thero may be plugging 
of the individual branches passing to the inferior frontal (producing typical 
motor aphasia if the disease be on the left side), to the anterior and posterior 
central gyri (usually causing total hemiplegia), to the supramarginal and 
angular gyri (giving rise, if the thrombosis be on the left side, probably with¬ 
out exception to the so-called visual aphasia /nletia.) usually also„tft .rigid- 
sided hemianopsia), or to the temporal gyri (in which event with left-sided 
thrombosis w.ord-deafness results). 

(f) Anterior Cerebral .—No symptoms may follow, and even when the 
branches which Bupply the paracentral lobule and the lop of the ascending 
convolutions are plugged the branches from the middle cerebral are usually 
able to effect a collateral circulation in these parts. Monoplegia of the leg 
may, however, result. Hebetude and dulncss of intellect may occur with 
obstruction of the vessel. 

There is unquestionably greater freedom of communication in the cortical 
branches of the,different arteries than is usually admitted, although it is not 
possible, for example, to inject the posterior cerebral through the middle cere¬ 
bral, or the middle cerebral from the anterior; but the absence of softening 
in some instances in which smaller branches are blocked shows how complete 
may be the compensation, probably by way of the capillaries. The dilatation 
of the collateral branches may take place very rapidly; thus a patient with 
chronic nephritis died about twenty-four hours after the hemiplegic attack. 
There were recent vegetations on the mitral valve and an embolus in the right 
middle cerebral artery just beyond the first two branches. The ceidral portion 
of the hemisphere was swollen and (edematous. The right anterior cerebral 
was greatly dilated, and by measurement its diameter was found to be nearly 
three times that of the left. 

Treatment of Cerebral Hemorrhage and of Softening. —ThemhicLditBeuIty 
in deciding upon a method of treatment is to determine whether the apoplexy 
is due to hasmorrhage or to thrombosis or embolism.' The patient should lie 
placed in bed, with his head moderately elevated and the neck free. He should 
be kept absolutely quiet. If there is dyspnoea, stertor, and signs of mechanics! 
obstruction to respiration, he should be turned on his side, as recommended 
by Bowles. This procedure also lessens the liability to congestion of the lungs. 
If the signs of intracranial haemorrhage are certain, and if the arterial tension 
is high, measures may be taken for its reduction. Of these the most rapid 
‘'and satisfactory isivenescction, which in many cases seems to do good. How¬ 
ever, as Cushing has shown experimentally, a rapid and increasing rise ol 
arterial tension, usually indicates an endeavor of the vasomotor centres t< 
"counteract an increasing intracranial pressure, in this ease due to a con timing 
haemorrhage. The indication under these circumstances is the'-relief of tin 
intracranial pressure by craniotomy and^removal of the clot, if this is possible 
, ( This is particularly applicable in subdural hemorrhage. Horsley and Spence 
have recently, on experimental grounds, recommended the practice, formed 
' employed empirically, of compression of the carotid, particularly in .the m 
gravesccnt form; or even, in suitable cases, passing a ligature round the ves.-c 
%An ice-bag may be placed on the head and} hot bottles to the feet, i The bow 
• should be freely opened, either by calomel, or croton oil placed on the tongu 



[Jountcr-irriiatiou to the neck or to the fool is not nm-ssarv. t'ulholfrmn 1 ion 
jf the bladder may be necessary, especially if the patient remain long uncon¬ 
scious. * 

SpeciaJ care should be taken to avoid bed-sores; and if bottles are used 
to the feet, they should not be too hot, since blisters may be readily caused 
jy a much lower temperature than m health. In the fe\er of reaction. aconiU 1 
nay bo indicated, but should lie cautiously used. Stimulants are not necessary, 
unless the pulse becomes feeble and signs of collapse supenene. No digitalis 
is to be given. During recovery the pali«\J should he still kept entirely at rest. 
3ven in the mildest eases remaining in hed for al least fourteen du\s. The 
ice-bag should still he kept al the head.. The diet should he light and no 
medicine other than some placebo should he administered, at least during the 
first month after the hiemnrrhage. Attention should lie paid to the position 
occupied by the paralyzed limb or limbs, winch if swollen may lie wrapped in 
cotton hatting or llannel. 

The treatment of softening from thrombosis or embolism is very unsatis¬ 
factory. Venesection is not indicated, as it lowers the tension and rather 
promotes clotting. If, as is often the case, the heart's actmit is feeble and 
irregular,’ stimulants and small (loses of digiljilis may he given jvith, if neces¬ 
sary, ether or ammonia. Tim Imvvels should he kept open, hut d is not well 
to purge actively, as in luemorrhage. 

In tlio thrombosis which follows syphilitic disease of the arteries, and which 
is met with most frequently in men liehveen twenty and forty (in whom the 
hemiplegia often sets in without loss of consciousness).' the iodide of potassium 
should be freely used, giving from 20 to 00 grams three times a day, or, if 
necessary, larger doses. If tlm syphilis has been recent, mercurials by inunc¬ 
tion are also indicated. Practically these arc the only eases of hemiplegia in 
which we sec satisfactory results from treatment. 

Very little can he done for the hemiplegia which remains. The damage 
is too often irreparable and permanent, and it is very improbable that iodide 
of potassium, or any other remedy, hastens in the slightest degree Nature’s 
dealing with the blood-clot. 

The paralyzed limbs may lie gently nibbed once or twice a day, and this 
should be systematically carried mil, in order to maintain the nutrition of (lie 
muscles and to prevent, if possible, contractures The massage should mil. 
however, lie begun imlil at least ten days after the attack. The rubbing should 
he toward the bodv. and should not he continued for more than fifteen minutes 
at a time. ' After the lapse of a fortnight, or in severe eases a month, the mus¬ 
cles may he stimulated by the faradie current; faradie stimulation alternating 
with massage, especially if applied to the antagonists of the muscles which 
ordinarily undergo contracture, is of very great service, even in eases where 
there can be but little hope of any return of voluntary movement. When eon- 
traqfures occur, electricity properly applied at intervals may still In' of some 
benefit along with the passive movements and frictions, and it has been sug¬ 
gested that tendon transplantation, or indeed cross suture of nerves, may cause 

some improvement. , 

Tn a ease of complete hemiplegia, the friends should at the outset he 
frankly told that the chances of full recovery arc slight. Power is usually re¬ 
stored'in the leg sufficient to enable the patient to get about, bitf in the major- 
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ty tff instances the finer movements of the hand are permanently lost. The 
;eneral health should be looked after, the bowels regulated, and \he secretions 
>f the skin ami kidneys kept active. In permanent hemiplegia in persons 
ibove the middle period of life, more or less mental weakness is apt to follow 
the attack, and the patient may become irritable and emotional. 

And, lastly, when hemiplegia has persisted for more than three months and 
contractures have developed, it is the duty of the physician to explain to the 
patient, or to his friends, that the condition is past relief, that medicines and 
electricity will do no good, and that there is no possible hope of cure. 

G. Aneurism of tiie Cerebral Arteries. 

Miliary aneurisms are not included, but reference is made only to aneurism 
of the larger branches. The condition is not uncommon. There were 12 
instances in my first. 800 autopsies in Montreal.* This is a considerably larger 
proportion than in Newton Pitt’s collection from Guy’s Hospital, 19 times in 
9,000 inspections. 

Etiology—Males are more frequently affected than females. Of my 12 
cases 7 were males. The disease is most common at the middle period of life. 
One of my cases was a lad of Lix. Pitt describes one at the same age. The 
chief causes are (a) endarteritis, either simple or syphilitic, which leads to 
weakness of the wail and dilatation; and (6) embolism. As pointed out by 
Church, these aneurisms are often found with endocarditis. Pitt, in his recent 
study of the subject, concludes that it is exceptional to find cerebral aneurism 
unassociated with fuuguting endocarditis. The embolus disappears, and dila¬ 
tation follows the secondary inflammatory changes in the coats of the vessel. 

Morbid Anatomy.—The middle cerebral branches are most frequently in¬ 
volved. In my 12 cases the distribution on the arteries was as follows: Inter¬ 
nal carotid, 1; middle cerebral, 5; basilar, 3; anterior communicating, 3. Ex¬ 
cept in one case they were saccular and communicated with the lumen of the 
vessel by an orifice smaller than the circumference of the sac. In the 154 
eases which make up the statistics of Lebcrt, Durand, and Bartholow the mid¬ 
dle cerebral was involved in 44, the basilar in 41, internal carotid in 23, ante¬ 
rior cerebral in 14, posterior communicating in 8, anterior communicating in 8, 
vertebral in 7, posterior cerebral in 6, inferior cerebellar in 3 (Gowers). The 
size of the aneurism varies from that of a pea to that of a walnut. The htein- 
orrhage may be entirely meningeal with very slight laceration of the brain 
substance, but the bleeding may be, as Coats has shown, entirely within the 
substance. 

Symptoms.—The aneurism may attain considerable size and cause no 
symptoms. In a majority of the cases the first intimation is the rupture and 
the fatal apoplexy. Distinct symptoms are most frequently caused by aneu¬ 
rism of the internal carotid, which may compress the optic nerve or the com¬ 
missure, causing neuritis or paralysis of the third nerve. A murmur may bo 
audible on auscultation of the skull. Aneurism in this situation may give rise 
to irritative and pressure symptoms at the base of the brain or to hemianopsia 
In the remarkable case reported by Weir Mitchell and Dereura an aneurism 
compressed the chiasma and produced bilateral temporal hemianopsia. 

* Canada Medical and Surgical Journal, voL xiv. 



Aneurism of the vertebral or of the basilar may involve the nerves from 
the fifth to jthe twelfth. A large sac at the termination of the basilar, may 
compress thc»third nerves or the crura. 

The diagnosis is, as a rule, impossible. The larger sacs produce the symp¬ 
toms of tumor, and their rupture is usually fatal. 

7. Endahtehitis. 

• In no group of vessels do we more frequently see chronic degenerative. 
changes than in those of the circle of Willis. The condition occurs 11 s: 

(a) Arterio-sclerosis, producing localized or diffused thickening of the 
intima with the formation of atheromatous patches or areas of calcification. 
In the later stages, as seen in elderly people, the arteries of the circle of \\ tills 
may be dilated, stiff, or almost universally calcified. 

(b) Syphilitic Endarteritis. —As already mentioned under I lie section of 
syphilis, gummatous endarteritis is specially pnjne lo at luck the cerebral ves¬ 
sels. It has in itself no specific characters-—that is to say, il is impossible in 
given sections to pick out an endarteritis syphilitica from an •ordinary endar¬ 
teritis obliterans. On the other hand, as already stated, (he jmdulur peri¬ 
arteritis is never seen except in syphilis. 


8. Thbombosis of the Ceremiat, sinuses and Veins. 

The condition may lie primary or secondary. Leliert (lHol) and Tonnele 
were among the first to recognize the condition clinically. 

Primary thrombosis of the sinuses and veins is rare. It occurs («) in 
children, particularly during the first six months of life, lisiinllv in connec¬ 
tion with diarrheea. It lias, in my experience, ... u rare condition. 1 hay' 

never seen an'example of spontaneous thrombosis of the sinuses in n child, 
and only two instances, both in connection with meningitis, in which I lie cor¬ 
tical veins contained clots. Gowers believes that it is of frequent occurrence, 
and that thrombosis of the veins is not an uncommon cause of infantile hemi- 

Pleg (6) In connection with chlaatfis and amrmia. the so-called autochthonous 
muz-tlirombosis. Of 82 eases of thrombosis m chlorosis, 78 wore ,n he veins 
and 32 in the cerebral sinuses. The longitudinal sinus is most fieqiitnl y 
involved. The thrombosis is usually associated will, venous thro.nlK.ses m 
other paris of the body, and the patients die, as .. rule, in from one to three 
weeks, hut both Bristowc and Buzzard report recoveries. 

(c) In the terminal stages of career, philips, and other chronic d sea s 
thrombosis may gradually occur ... the sinuses and cortmid veiris. jo ^ 
^agulum developing in these conditions the < rrn 

■"SLtey thromtai. » “f 

inflammation from contiguous parts to e sinus \va . ^ , j mnn r, 

are disease of the intera^ear fra|iirc, erysipelas, earlu.imle, and 

u suppurative dueaac outs.detlcsk p t . m0 ^ P fn , nt i y involved, 
parotitis. In secondary eases tin >ai‘ ra ‘ fil ,„;fi,-wohral lesions, there 
m fatal cases in which car-,1,sense caused death 

aero 22 in which thrombosis existed in the lateral sinuses (1 Ht). iVtiercu 
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ou8 caries of the temporal bone is often directly responsible. The thrombus 
nay ke small, or may All the entire Binus and extend into the internal jugular 
rein. In more than one-half of these instances the thrombus was suppurat¬ 
ing/ The disease spreads directly from the necrosis on the posterior wall of 
the tympanum. According to Voltolini, the inflammation extends Jry way of 
the petroso-mastoid canal. It is not so common in disease of the mastoid 
cells. 

Symptoms. —Primary thrombosis of the longitudinal sinus ma y occur.w ith- 
out ex citing symptoms and is found accidentally at the post mortem. There 
may "be mental dulnc ss »ith h eadache - ^Convulsions andZvomiting may occur. 
In other instances there is nothing distinctive. In a patient who died under 
my care, at the Philadelphia Hospital, of phthisis, there was a gradual tor¬ 
por, deepening, to . coma, without convulsions, localizing symptoms, or optic 
neuritis. The condition was thought to be due to a terminal meningitis. In 
the chlorosis cases the head symptoms have, as a rule, been marked. B fl ]l’a 
patient was dull and stupid, had vomiting,, d ijafaeiinn of tlw pupils, and dmi^ ln 
choked disks. Slight paresis of the left side occurred. An interesting feature 
in this case was the development of swelling of the left leg. In the cases 
reported by Andrews, Church, Tuekwell, Isambard Owen, and Wilks the 
patients had headache, vomiting, and delirium. Paralysis was not present. 
In Douglas Powell’s case, with similar symptoms, there was loss of power on 
the left side. Bristowc reports a case of great interest in an inamiic girl of 
nineteen, who had convulsions, drowsiness, and vomiting. Tenderness and 
swelling developed in the position of the right internal jugular vein, and a 
few days later on the opposite side. The diagnosis was rendered definite by 
the occurrence of phlebitis in the veins of the right leg. The patient recovered. 

, The onset of such symptoms as have been mentioned in an anaemic or 
chlorotic girl should lead to the suspicion of cerebral thrombosis. In infants 
the diagnosis can rarely be made. Involvement of the cavernous sinus may 
cause oedema about the eyelids or prominence of the eyes. 

In the secondary thrombi the symptoms are commonly those of septi¬ 
caemia. For instance, in over 70 per cent of Pitt’s cases the mode of death 
was by pulmonary pyaemia. This author draws the following important con¬ 
clusions: (1) The disease spreads oftener from the posterior wall of the 
middle car than from the mastoid cells, (a) The otorrhma is generally of 
some standing, but not always. (I!) The onset is sudden, the chief symp¬ 
toms being pyrexia, rigors, pains in the occipital region and in the neck, 
associated with a seplicacmic condition. (4) Well-marked optic neuritis may 
be present. (5) The appearance of acute local pulmonary mischief or of 
distant suppuration is almost conclusive of thrombosis. (6) The average 
duration is about three weeks, and death is generally from pulmonary pyaemia. 
The chief points in the diagnosis may be gathered from these statements. 

Pitt records an interesting case of recovery in a boy of ten, who had otor- 
rhcea for years and was admitted with fever, earache, tenderness, and oedema. 
A week later he had a rigor, and optic neuritis developed on the right side. 
The mastoid was explored unsuccessfully. The fever and chills persisting, 
two days later the lateral sinus was explored. A mass of foul clot was re¬ 
moved and the jugular vein was tied, after which the boy made a satisfactory 
recovery. 
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According to Gricsingor there is often associated with thrombosis of the 
lateral snfyis venous stasis and painful cedema behind the ear and in (lie neck., 
Tee external jugular vein on the diseased side may be less distended than on 
the opposite side, since owing to the thrombus in the lnteral sinus tin? internal 
jugular*vein is leas full than on the normal side, and the blood from the exter¬ 
nal jugular can flow more easily into it (Gerhardt)'. 

Treatment, —In marantic individuals roborants and stimulants are iftdi- 
catcd. The position assumed in bed should favor both the arterial and venous 
circulation. The clothing should not restrict the neck, and care should be 
taken to avoid bending of the neck. 

The internal administration of potassium iodide and calomel has been 
recommended in the autochthonous forms, but no treatment is likely to be 
of any avail. 

The secondary forms, especially those following upon disease of (ho middle 
ear, are often amenable to operation, and, especially recently, many lives have 
.been saved by surgical intervention after extensive sinus Ihromlmsis. Mao- 
ewen’s book on I’yogenie Infective Diseases of the Brain and Spinal (lord 
contains the most exhaustive presentation of the subject of ainua thromlmsis 
and its treatment. 

9. Hemiplegia in*Children. 

Etiology. —Of 135 cases, fit) were in boys and 75 in girls. Right, hemi¬ 
plegia occurred in 79, left in 56. In 15 cases the condition was said to la? 
congenital. 

In a great majority the disease sets in during the first of second year; 
thus of the total number of cases, 95 wore under two. Cases nbove the fifth 
year are rare, only 10 in my series. Neither alcoholism nor syphilis ifi the 
parents appears to play an important rule in tins affection. Difficult, or abnor¬ 
mal labor is responsible for certain of the cases, particularly injury with lbc 
forceps. Trauma, such as falls or puncturing wounds, is more rare. Tin* 
condition followed ligation of the common carotid in one case. 

Infectious diseases. All the authors lay special stress upon this factor. In 
19 cases in my series the disease came on during or just after one of the spe¬ 
cific fevers. I saw one case in which during the height of vaccination con¬ 
vulsions developed, followed by hemiplegia. In a great majority of the cases 
the disease sets in with a convulsion, in which Ihe child may remain for sev¬ 
eral hours or longer, and after recovery the paralysis is noticed. 

Morbid Anatomy.—In an analysis which 1 have made of 90 autopsies 
reported in the literature, the lesions may be grouped under three headings: 

(a) Embolism, thrombosis, and hemorrhage, comprising 16 cases, in 7 of 
which there was blocking of a Sylvian artery, and in 9 hemorrhage. A strik¬ 
ing feature in this group is ihe advanced age of onset. Ten of the cases 
occurred in children over six years old. 

• (6) Atrophy and sclerosis, comprising 50 cases. The wasting is either of 
groups of convolutions, an entire lobe, or the whole hemisphere. The meninges 
are usually closely adherent over the affected region, though sometimes they 
look normal The convolutions are atrophied, firm, and hard, contrasting 
strongly with the normal gyri. The sclerosis may be diffuse and wide-spread 
over a hemisphere, or there may be nodular projections—the hypertrophic sole- ^ 
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rosis. ' Some of the cases show remarkable unilateral atrophy of, the hemi¬ 
sphere. In one of my cases the atrophied hemisphere weighed lti!) grammes 
and the normal one 653 grammes. The brain tissue may be a mere shell over 
a dilated ventricle. 

(c) Poreneephalus, which was present in 24 of the 90 autopsies. This term 
was applied by Heschel (1868) to a loss of substance in the form of cavities 
and cysts at the surface of the brain, either opening into and bounded by the 
arachnoid, and even passing deeply into the hemisphere, or reaching to the 
ventricle. In the study by Audrey of 103 cases of poreneephalus, hemiplegia 
was mentioned in 68 cases. 

Practically, then, in infantile hemiplegia cortical sclerosis and porenceph- 
alus are the important anatomical conditions. The primary change in the 
majority of these cases is still unknown. Poreneephalus may result from a 
defect in development or from hajmorrhage at birth. The etiology is clear in 
the limited number of cases of hremorrhage, embolism, and thrombosis, but 
there remains the large group in which the final change is sclerosis and atro¬ 
phy. What is the primary lesion in these instances? The clinical history 
shows that in nearly all these eases the onset is sudden, with convulsions— 
often with slight fever. Strumpcll believes that this condition is due to an 
inflammation of the gray matter—polienccphalitis—a view which has not 
been very widely accepted, as the anatomical proofs are wanting. Gowers sug¬ 
gests that thrombosis may be present in some instances. This might probably 
account for the final condition of sclerosis, but clinically thrombosis of the 
veins rarely-occurs in healthy children, which appear to be those most fre¬ 
quently attacked by infantile hemiplegia, and post-mortem proof is yet want¬ 
ing of the association of thrombosis with the disease. 

Symptoms. —(a) The onset. The disease may set in suddenly without 
spasms or loss of consciousness. In more than half the cases the child is 
attacked with partial or general convulsions and loss of consciousness, which 
may last from a few hours to many days. This is one of the most striking 
features in the disease. VFevcr is usually present. 3TI1C hemiplegia, noticed as 
the child recovers consciousness, is generally complete. Sometimes the paraly¬ 
sis is not complete at first, but develops after subsequent convulsions. The 
right side is more frequently affected than the left. The face is commonly not 
involved. 

■ (&) Residual symptoms. In some cases the paralysis gradually disap¬ 
pears and leaves scarcely a trace as the child grows up. The leg, as a rule, 
recovers more rapidly and more fully than the arm, and the paralysis may be 
scarcely noticeable. In a majority of cases, however, there is a characteristic 
hemiplegic gait. | The paralysis is most marked in the arm, which is usually 
wasted; the forearm is flexed at right angles, the hand is flexed, and the fingers 
are contracted. Motion may be almost completely lost; in other instances the 
arm can be lifted above the head. Late rigidity, which almost always develops, 
is the symptom which suggested the name hemiplegia spastica cerebrate to 
Heine, the orthopedic surgeon, who first accurately described these cases. It 
is, however, not constant. The limbs may be quite relaxed even years after 
the onset. T!Fhe_jeflfi*e8 are usually increased. In several instances, however, 
I have known them to be absent:^ Sensation, as a rule, is not disturbed. 

Aphasia is 9. not■ uncommon symptom, and occurred in 16 cases of my 



series—a smaller number than that given in the series of Wallenberg, Gau- 
dard, and ^achs. • 

Mental Defects. —One of the most serious consequences of infantile hemi¬ 
plegia is the failure of mental development. A considerable number of these 
cases drift into the institutions for feeble-minded children. Three grades 
may be distinguished—idiocy, which is most common when the hemiplegia 
has existed from birth; imbecility, which often increases with the develop¬ 
ment of epilepsy; and fecble-mindedncss, a retarded rather than an arrested 
development* 

Epilepsy. —Of the cases in my scries, 41 were subjects of convulsive seiz¬ 
ures, one of the most distressing sequels of the disease. The seizures may lie 
either transient attacks of petit mal, true Jacksonian fits, beginning in and 
confined to the affected side, or general convulsions. 

Post-hemiplegic Movements. —It was in cases of this sort that Weir 
Mitchell first described the post-hemiplegic movements. They are extremely 
common, and were present in 34 of my scries. There may be either slight 
tremor in the affected muscles, or incoordinate choreiform # movements the 
so-called post-hemiplegic chorea—or, lastly, 

Athetosis. —In this condition, described by Hammond, there are remark¬ 
able spasms of the paralyzed extremities, chiefly of the lingers,,and toes, and 
in rare instances of the muscles of the mouth. The movements are involun¬ 
tary and somewhat rhythmical; in the hand, movements of adduction or abduc¬ 
tion and of supination and pronation follow each other in orderly sequence. 
There may be hypertension of the fingers, during which they arc spread 
wide apart. This condition is much more frequent in children than m adults. 
In the latter it may he combined with heniiana>stlicsia, and the lesion is not 
cortical, but basic in the neighborhood of the thalamus The movements pro 
sometimes increased by emotion. They usually persist dun ng »l«p. 

Treatment.— The possibility of injury to the brain in protracted labor and 
in forceps cases should be borne in mind by tin- practitioner, l ie former 
entails the greater risk. In infantile hemiplegia the physician.at the 01 fiset 
sees a case of ordinary! convulsions, perhaps more protracted and « J 
usual. These should be cheeked as rapidly as possible by 1 m* d the 
bromides the application of cold or hcat,.and}a brisk purge “ 

sions (chloroform may be administered with safely even to the youngest th 1 
dren ^ When the paralysis is established not much can be hoped from mcdi- 

In onlv rare instances docs the paralysis entirely disappear. When the 
in only rare us.a. f • u to that seen in other 


, ernes. 


recovery Vpartial the “ residual paralysis ” is similar to that seen in other 
recovery is pari Thus in the lower extremity it is the 

°f the leg and the dorsal flexors of the foot which are most often per- 
flexors of the g , Th indica tions are to favor the natural 

manently paralyzed (Wern.ckc) i nutrition 0 f the child, to 

tendency to improve by maintaining fe ■ n .: nn an( i if 

lessen the riridity and contractures by massage, and pass ve motion, ana it 

lepsy is T distressing and la 
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ity and excitement. Operative measures in favorable cases of this particular 
form of epilepsy may often prove beneficial in reducing the number and severity 
of the seizures, but it is very unusual for them to be completely or permanently 
checked. The liability to fceble-mindcdness is the most serious outlook in the 
infantilo cerebral palsies. In many cases the damage is irreparable, and idiocy 
and imbecility result. With patient training and with care many of the chil¬ 
dren reach a fair measure of intelligence and self-reliance. 

IV. TUMORS, INFECTIOUS GRANTJLOMATA, AND 
CYSTS OF THE BRAIN. 

The following are the most common varieties of new growths within the 
cranium: 

(1) Infectious Granulomata. —(a) Tubercle, which may form large or 
small growths, usually multiple. Tuberculosis of the glands or bones may 
be coexistent, but the tuberculous disease of the brain may occur in the absence 
of other clinically recognizable tuberculous lesions. The disease is most fre¬ 
quent early in life. Three-fourths of the cases occur under twenty, and one- 
half of the patients are under ten years of age (Gowers). Of 300 cases of 
tumor in persons under nineteen^ollected from various sources by Starr, 152 
were tubercle. The nodules arc most numerous in the cerebellum and about 
the base. 

(6) Syphiloma is most commonly found on the cortex cerebri or about tho 
pons. The tumors aTe superficial, attached to the arteries or the meninges, 
and rarely grow to a large size. They may be multiple. The motor nerves 
of the eye are particularly prone to syphilitic infiltration, and ptosis and the 
ordinary forms of squint are common. 

(2) Tumors. —(c) Glioma and Neuroglioma .—These vary greatly in ap¬ 
pearance. They may be firm and hard, almost like an area of sclerosis, or 
soft and very vascular. Haemorrhages arc apt to occur in them. They per¬ 
sist remarkably for many years. Klebs has called attention to the occurrence 
of elements in them not unlike ganglion-cells. Tumors of this character may 
contain the “ Spinncn ” or spider cells; enormous spindle-shaped cells with 
single large nuclei; cells like the ganglion-cells of nerve-centres with nuclei 
and one or more processes; and translucent, band-like fibres, tapering at each 
end, which result from a vitreous or hyaline transformation of the large spin¬ 
dle-cells. A separate type is also recognizable, in which the cells resemble the 
ependymal epithelium. 

(d) Sarcoma occurs most commonly in the membranes covering the hemi¬ 
spheres or brain stem, and for a long time may cause injury by its compres¬ 
sion effects alone. Tumors of this kind are particularly common in the cere- 
bello-pontine recess. When sarcoma originates in the brain substance it may 
become one of the largest and most diffusely infiltrating of intracranial 
growths. Sarcoma is usually a primary growth and occurs next in frequency 
to tubercle. When meningeal in origin, it is the form of tumor most amenable 
to surgical treatment. 

(e) Carcinoma not infrequently is secondary to cancer in other parts. It 
is seldom primary. Occasionally cancerous tumors have been found in sym¬ 
metrical parts of the brain. 
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( f) Otfc er varieties occur, such as fibroid growths, which usually develop 
from the membranes; bony tumors, which grow sometimes from the falx, • 
psaoynona, cholesteatoma, and angioma. FajJ^.tumors are occasionally found 
on the corpus callosum. 

(3) Cysts, (g) These occur between the membranes and the brain, as 
a result of haemorrhage or of softening, l’orcncophalus is a, sequel of con¬ 
genital atrophy or of haemorrhage, or may be due to a developmental defect. 
Hydatid cysts have been referred to in the section on parasites. An interest¬ 
ing variety of cyst is that which follows severe injury to the skull in early life. 

Symptoms. (1 ) Uhnehai,.—T he following are the most important: 

N either dull, aching, and continuous, or sharp, stabbing, ami par¬ 
oxysmal. It may be diffused over the entire head; sometimes it is limited 
to the back or front. When in the back of the head it may extend down the 
neck (especially in tumors in the posterior fossa), and when in the front it 
may be accompanied with neuralgic pains in the face. Occasionally the pain 
may be very localized and associated with tenderness on pressure. 

Ojji±£..iViUtiLis occurs in four-fifths of all the cases ((lowers). It should 
be lookod for in every patient presenting cerebral symptom?, for it may be 
present in high degree without impairment of vision. Loss of visual acuity 
usually indicates that optic atrophy has set In. It is usually dbublc, hut occa¬ 
sionally is found in only one eye. A growth may develop slowly and attain 
considerable size without producing optic neuritis. On the other hand, it may 
occur with a very small tumor. J. A. Martin, from an extensive analysis of the 
literature with reference to the localizing value, concludes: When there is a 
difference in the amount of the neuritis in each eye it is more Ilian twice as 
probable that the tumor is on the side of the most marked neuritis. It is con¬ 
stant in tumors of the corpora quadrigornina, present in 8!) per cent of cere¬ 
bellar tumors, and absent in nearly two-thirds of the eases of tumor of the 
pons, medulla, and of the corpus callosum. It. is least frequent in cases of 
tuberculous tumor; most common in cases of glioma and cystic tumors. 

Vomiting is a common feature, and with headache and optic neuritis 
makes up the characteristic clinical picture of cerebral tumor. An important 
point is the absence of definite relation to the meals. A chemical examination 
shows that the vomiting is independent of digestive disturbances. It may 
be very obstinate, particularly in growths of the cerebellum and the pons. 

G iddin ess is often an early symptom. The patient complains of vertigo 
on rising suddenly' or on turning quickly. Mental Disturbance .-—The patient 
may act in an odd, unnatural manner, or there may lie stupor and heaviness. 
The patient may become emotional or silly, or symptoms resembling hysteria 
may develop. Convulsions, cither general and resembling true epilepsy or 
localized (Jacksonian) in character. There may be sloping of the pulse, as in 
all eases of increased intracranial pressure. 

(2) Localizing Symptoms—F ocal symptoms often occur, but it must 
not be forgotten that these may lie indirectly produced. The smaller the 
tumor and the less marked the general symptoms of cerebral compression, the 
more likely is it that any focal symptoms occurring are of direct origin. 

(a) Csntral Motor Arra.-Thc symptoms are either irritative or destruc¬ 
tive in character. Irritation in the lower third may produce spasm m the 
musclesofthe face, in the angle of the mouth, or in the tongue. The spasm 
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with tingling may be strictly limited to one muscle group before extending to 
others, and this Seguin terms the s ignal si/mvt om. The middle third of the 
motor area contains the centres controlling the arm, and here, too, the spasm 
may begin in the fingers, in the thumb, in the muscles of the wrist,ior in the 
shoulder. In the upper third of the motor^areas the irritation may produce 
spasm beginning in the toes, in the ankles, or in the muscles of the leg. In 
many instances the patient can determine accurately the point of origin of 
the spasm, and there are important sensory disturbances, such as numbness 
and tingling, which may be felt first at the region affected. 

In all cases it is important to determine, first, the point of origin, the 
si gnal svmv lotn: second, the order or march of the spasm; and th ird, the 
subsequent condition of the parts first affected, whether it is a state of paresis 
or ahassTEesia. 

Destructive lesions in the motor zone cause paralysis, which is often pre¬ 
ceded by local convulsive seizures; there may be a monoplegia, as of the leg, 
and convulsive seizures in the arm, often due to irritation in these centres. 
Tumors in the neighborhood of the motor area may cause localized spasms and 
subsequently, as the centres are invaded by the growth, paralysis occurs. On 
the left side, growths in the thij-d frontal or Broca’s convolution may cause 
motor aphasia. 

(6) Prefrontal Region. —Neither motor nor sensory disturbance may be 
present. Trie general symptoms arc often well marked. The most striking 
feature of growths in this region is mental torpor and gradual imbecility. 
Particularly, when the left side is involved mental characteristics may be 
greatly altered. In its extension downward the tumor may involve on the left 
side the lower frontal convolution and produce aphasia, or in its progress 
backward cause irritative or destructive lesions of the motor area.' Exophthal¬ 
mos on the side of the tumor may occur and be helpful in diagnosis, as in the 
case reported by Thomas and Keene. 

(c) Tujpprs in the parieto-occipital lobe may grow to a large size without 
causing any symptoms. There may be word-blindness and mind-blindness 
when the angular gyrus and its underlying white matter is involved, and 
paraphasia. Astereognosis may accompany growths in the superior parietal 
region. 

(d) Tumors of the occipital lobe produce hemianopsia, and a bilateral lesion 
may produce blindness. Tumors in this region on the left hemisphere may 
b e asso ciated with word-blindness and mind-blindness. 

(e) Tumors in the temporal lobe may attain a large size without produc¬ 
ing symptoms. In their growth they involve the lower motor centres. On 
theJeft aide involvement of the first gyrus and the transverse temporal gyri 
(auditory sense area) may be associated with word-deafness. 

(/) Tumors growing in the neighborhood of the basal ganglia produce 
hemiplegia from involvement of the internal capsule. Limited growths, in 
either the nucleus caudatus or the nucleus lentiformis of the corpus striatum 
do not necessarily cause paralysis. Tumors in the thalamus opticus may 
also, when small, cause no symptoms, but increasing they may involve the 
fibres of the sensory portion of the internal capsule, producing hemianopsia 
and. sometimes' hemiamesthesia. Growths in this situation are apt to cause 
early optic neuritis, and, growing into the third ventricle, may cause a die- 



tepiian.nf-the lateral ventricles. In fact, pressure symptoms from this cause 
and paralysis due to involvement of the internal capsule are the chief symp¬ 
toms of tiynor in and about these ganglia. If the ventrolateral group of • 
nuclei in the thalamus be involved there may be unilateral disturbances of 
j cutaneous and muscular sense, hcmichorca, or movement ataxia. 

Growths in the corpora qwtflrigemina arc rarely limited, but most com¬ 
monly involve the crura cerebri as well. Ocular symptoms arQ marked. The 
pupil reflex is lost and there is nystagmus. In the gradual growth the third 
nerve is involved as it passes through the crus, in which case there will be 
oculo-motor paralysis on one side and hemiplegia on the other, a combination 
almost characteristic of unilateral disease of the crus. 

( g ) Tumors of the pons and medulla. The symptoms are chiefly those 
of pressure upon the nerves emerging in this region. In disease of the {ions 
the nerves may be involved alone or with the pyramidal tract. Of 53 cases 
analyzed by Mary Putnam Jacobi, there were 13 in which the cerebral nerves 
were involved alone, 13 in which the limbs were affected, and 2G in which 
there was hemiplegia and involvement of the nerves. Twenty-two of the latter 
had what is known as alternate, paralysis—i. e., involvement of the nerves on 
one side and of the limbs on the opposite side. In 4 cases thciji were no motor 
symptoms. In tuberculosis (or syphilis) a growth at the inferior and inner 
aspects of the crus may cause paralysis of the third nerve on (flic side, aud of 
the face, tongue, and limbs on the opposite side (s yndrome of Weber). A 
tumor growing in the lower part of the pons usually m^veTTTie'sixth nerve, 
producing internal strabismus, the seventh nerve, producing facial paralysis, 
and the auditory nerve, causing deafness. Conjugate deviation of the eyes 
to the side opposite that on which there is facial paralysis also occurs. When 
the motor cerebral nerves arc involved the paralyses arc of the peripheral 
type (lower segment paralyses). 

Tumors of the medulla may involve the cerebral nerves alone or cause 
in some instances a combination of hemiplegia with paralysis of the nerves. 
Paralyses of the nerves are helpful in topical diagnosis, but the faet must not 
be overlooked that one or more of the cerebral nerves may he paralyzed as 
a result of a much increased general intracranial pressure. Signs of irritation 
in the ninth, tenth, and eleventh nerves are usually present, and produce 
difficulty in swallowing, irregular action of the heart, irregular respiration, 
vomiting, and sometimes retraction of the head and neck. The hypoglossal 
nerve is least often affected. The gait may lie unsteady or, if there is pressure 
on the cerebellum, ataxic. Occasionally there are sensory symptoms, numbness, 
and tingling. Toward the end convulsions may occur. 

Tumors of the pituitary body are not uncommon, and arc usually of the 
nature of fibroma or myxoma. They may accompany acromegaly. Landms 


and Hoy have reported 1G cases. 

Diagnosis.—From the general symptoms alone the existence of tumor may 
be determined, for the combination of headache, optic neuritis and vomiting 
is distinctive. A gradual increase in the intensity of the symptoms is usually 
seen. It must not be forgotten that severe headache and neuro-retmitis may 
be caused by"Bright’s disease. The localization must be gathered from the 
ooo.ifa.tJ of the symptoms .too ,,a tom th. g., £ . « m_0.. 

section on Topical Diagnosis of Diseases of the Brain. Mistakes are most 
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likely to occur in connection with uraemia, hysteria, and genejaljiaralysis; 
,but careful consideration of all the circumstances of the case usually enables 
the practitioner to avoid error. Auscultatory percussion is occasionally of 
service in localization. 

Prognosis. —Syphilitic tumors alone are amenable to medical treatment. 
Tuberculous growths occasionally cease to grow and become calcified. The 
gliomata and fibromata, particularly when the latter grow from the membranes, 
may. last for years. I have described a case of small, hard glioma, in which 
the Jacksonian epilepsy persisted for fourteen years. Hughlings Jackson has 
reported cases of glioma in which the symptoms lasted for over ten years. Tbs. 
more rapidly growing sarcomata usually prove futal in from six to eighteen 
months. Death may be sudden, particularly in growths near the medulla; 
more commonly it is due to coma in consequence of gradual increase in the 
intracranial pressure. 

Treatment. — (a) Medical. —Jf there is a suspicion of syphilis the iodide 
of potassium and mercury should be given. Nowhere do we see more brilliant 
therapeutical effects than in certain cases of cerebral gummata. The iodide 
should be given in increasing doses. In tuberculous tumors the outlook is less 
favorable, though instances of cure are reported, and there is post-mortem 
evidence to show that the solitary* tuberculous tumors may undergo changes 
and become obsolete. A general tonic treatment is indicated in these cases. 
The headache usually demands prompt treatment. The iodide of potassium 
in full doses sometimes gives marked relief. An ice-cap for the head or, in 
the occipital headache, the application of the Paquclin cautery may be tried. 
The bromides are not of much use in the headache from this cause, and, as 
the last resort, morphia must be given. For the convulsions bromide of 
pota&sium is of little service. 

(6) Surgical. —Tumors of the brain have been successfully removed by 
Macewcn, Horsley, Keen, and others. The percentage of cases in which extir¬ 
pation is possible, however, is small. Of 1,277 eases collected by Starr, only 
104 were removable. The most advantageous casus are the localized fibromata 
and sarcomata growing from the dura and only compressing the brain sub¬ 
stance, as in Keen’s remarkable case. Of late years there have been numerous 
successful operations with removal of growths from the cerebellum and cere- 
bello-pontine recess. The safety with which the exploratory operation can be 
made warrants it in all doubtful cases. Even if the tumor be inaccessible, a 
palliative craniectomy may be indicated, for by relieving the intracranial ten¬ 
sion it may suffice to check the headache, vomiting, and optic neuritis. 

V. INFLAMMATION OF THE BRAIN. 

1. Acute Encephalitis. 

A_focal or diffuse inflammation,of t he hrain «nhstqnpn mmoiiy 0 f the g ray 
matter (poliencephalitis), is met with (a.) as a result of trauma; (*&)Tncer- 
tain intoxications, alcohol, food poisoning, and gas poisoning; and (c) follow¬ 
ing the acute infections. The anatomical features are those of an acute 
haemorrhagic poliencephalitis, corresponding in histological details with acute 
polio-myelitis. Focal forms are seen in ulcerative endocarditis, in which the 



gray matter may present deeply luemorrlmgic areas, firmer Ilian the surround¬ 
ing tissue, in the fevers there may be more extensive regions, involving two 
or three convolutions. This acute hremorrhagie polieneephalitis superior ia 
thought by Striimpoll to be the essential lesion in infantile hemiplegia. Local¬ 
izing symptoms are usually present, though they may be obscured in the 
severity of the general infection. The most typical encephalitis accompanies 
the meningitis in ccrebro-spinal fever. • . 

Injicute-mania, in.deliriiuu tremens, in pJioryjiJnsaniens, in the mania cal _ 
form of exo phthalmic goitre, and in the so-called eeiuliraL forms of the malig- 
nant f evers the gray cortex is deepl}' congested, moist, and swollen, and with 
therecent finer methods of research will probably show changes which may 
be classed as encephalitis. 

The symptoms are not very definite. In severe forms lliey are those of 
an acute infection; some cases Maxc boon mistaken lor typlioid fever. The 
onset may bo abrupt in an individual apparently healthy. Ollier eases have 
occurred in the convalescence from the fevers, particularly mlluenza. One of 
J. J. Putnam’s cases followed mumps. The general symploimsnrc those which 
accompany all severe acute affections of the brain-—hmduchc, somnolence, 
coma, delirium, vomiting, ole. The local symptoms are very varied, depend¬ 
ing on the extent of the lesions, and may bo.iiTit.ilive or paralytic. Usually 
fatal within a few weeks, cases may drag on for weeks or months and recover. 


2. Ajikckss of thu Him in. ■ 

Etiology. —Suppuration of the brain substance is rarely if ev«r primary, 
but results, as a rule, from extension of iuilamiiiatiou from neighboring parts 
or infection from a distance through the blood. The question of idiopathic 
brain abscess need scarcely be considered, though occasionally instances occur 
in which it is extremely difficult to assign a cause. There are t hree im portant 
etiological factors: 

(1) r Trauma. Palls upon the head or blows, with or without abrasion of 
the skin. More commonly it follows fracture or punctured--wounds. Jn (his 
group meningitis is frequently associated with the abscess. 

(2) By far the most important infective foci are those which arise in 
direct extension from disease of the middle ear, of the mastoid cells , or of (he 
frontalsimtses. From the roof of the mastoid antrum the infection readily 
passes to the sigmoid sinus and induces au infective thrombosis. In other 
instances the dura becomes involved, and a subdural abscess is formed, which 
may readily involve the arachnoid or the pia mater. In another group the 
inflammation extends along the lymph spaces, or (lie thrombosed veins, into 
the substance of the brain and causes suppuration. MauamUhiilks that with¬ 
out local areas of meningitis the infective agents may be carried through the 
lymph and blood channels into the cerebral substance. Infection which ex¬ 
tend? from the roof of the tympanic cavity is most likely to be followed by 
abscess in the temporal lobe, while infection extending from the mastoid cells 
causes most frequently sinus thrombosis and cerebellar abscess. 

(3) /« septic processes. Abscess of the brain is not often found in pyae¬ 
mia. Ini ulc erati ve, endocarditis multiple foci of suppuration are common. 
Localized..hone-disease and suppuration in the liver are occasional causes. Cer* 
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tain in flammatio ns in theiimga., nartieularlvib ronchiectas is. wWch was present , 
in 17 pt 38 cases of these so-called “ pulmonal cerebral abscesse^” collected I 
by R. T. Williamson, are liable to be followed by abscess. It is ga occasional 
(j co mplication of empyema . Abscess of the brain may follow th^lpfieififl-fevers. 
Bristowe has called attention to its occurrence aa~a.sepcl.jQf.influenza. The 
largest number of cases occur between the twentieth and fortieth years, and 
the condition is more frequent in men than in women. Holt has collected 25 
cases in children under five years of age, the chief causes of which were otitis 
media and 

Morbid Anatomy.—The abscess may be solitary or multiple, diffuse or cir¬ 
cumscribed. Practically any one of the different varieties of pyogenic bac¬ 
teria may be concerned. The bacteriological examination often shows a mix¬ 
ture of different varieties. Occasionally cultures are sterile, owing to death 
. of the bacteria. In the acute, rapidly fatal cases following injury the suppura¬ 
tion is not limited; but in long-standing cases the abscess is enclosed in a 
definite capsule, which may lm've a thickness of from 2 to 5 mm. The pus 
varies much in appearance, depending upon the age of the abscess. In early 
cases it may be mixed with reddish debris and softened brain matter, but in 
the solitary encapsulated abscess the pus is distinctive, having a greenish tint, 
an acid reaction, and a peculiar odor, sometimes like that of sulphuretted 
hydrogen. Thb brain substance surrounding the abscess is usually (edematous 
and infiltrated. The size varies from that of a walnut to that of a largo orange. 
There are cases on record in which the cavity has occupied the greater portion 
of a hemisphere. Multiple abscesses are usually small. In four-fifths of all 
cases the abscess is solitary. Suppuration occurs most frequently in the cere¬ 
brum, and the temporal lobe is more often involved than other parts. The 
cerebellum is the next most common seat, particularly in connection with ear- 
disease. 

Symptom*.—Following..injury or, operation the disease may. ■imww'BCttts 
course, with fever, headache, delirium, vomiting, and rigors. The symptoms 
are those of an acute meningo-enccphalitis, and it may be very difficult to 
determine, unless there are localizing symptoms, whether there is really sup¬ 
puration in the brain substance. In .tfee^ijaga.following ear-disease the symp¬ 
toms may at first be those of meningeal irritation. There may be irritability, 
restlessness, severe headache, and,aggravated earache. Other striking symp¬ 
toms, particularly in the more prolonged cases, are drowsiness, slow cerebration^ 
vomiting, and optic neuritis. In the chronic form of brain abscess which may 
follow injury, otorrhoea, or local lung trouble, there may be a latent period 
ranging from one or two weeks to several months, or even a year or more. 

In the " silent ” regions, when the abscess becomes encapsulated there may be 
no symptoms whatever during the latent period. Haring., all this time the 
patient, may be under careful observation and no suspicion-be aroused of the 
existence of suppuration. Then severe headache, vomiting, and fever set in, 
perhaps with a chill. So, too, after a blow upon the head or a fracture the 
symptoms of the lesion may be transient, and months afterward cerebral symp¬ 
toms of the most aggravated character may develop. 

The localization of the lesion is often difficult. If situated in or near 
the motor region there may be convulsions or paralysis, and it is to be remem¬ 
bered that an abscess in the temporal lobe may compress the lower part of the 
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pre-central convolution and produce paralysis of the arm and face, and fin the 
left side cause aphasia. A large abscess may exist in the frontal lobe without 
causing paralysis, Init in these eases there is almost always some mental dul- 
ness. In. the temporal lobe, the common seat, there may lie no focalizing 
symptoms. So also in the parieto-oeeipital region; though here early exam¬ 
ination may lead to the detection of homianopia. In abscess of Hie cerebellum 
vomiting is common. If the middle lolie is affected there may In' staggering 
—cerebellar incoordination. Localizing symptoms in the [Kins and other parts 
are still more uncertain. 

Diagnosis.—In the acute cases there is rarely any doubt. A consideration 
of possible etiological factors is of the highest importance. The history of 
injury followed by fever, marked cerebral symptoms, the development of 
rigors, delirium, and perhaps paralysis, make the diagnosis certain. In chronic 
ear-disease, such cerebral symptoms as drowsiyess and torpor, with irregular 
fejer, supervening upon the cessation of a discharge, should excite the suspicion 
of abscess. Cases in which suppurative processes exist in the orbit, nose, or 
naso-pharynx, or in which there has been sulicutunoous phlegmon of the head 
or neck, a parotitis, a facial erysipelas, or tuberculous or syphilitic disease 
of the bones of the skull, should be carefully watched, and immediately in¬ 
vestigated should cerebral symptoms appear. It is particularly in the chronic 
cases that difficulties arise. The symptoms resemble those of tumor of the 
brain; indeed, they are those of tumor plus fever. Choked disk, however, so 
commonly associated with tumor, is very frequently absent in abscess of the 
brain. In a patient with a history of trauma or with localized Imtg or pleural 
trouble, who for weeks or months lias had slight headache or dizziness, the onset 
of a rapid fever, especially if it be intermittent and associated with rigars, 
intense headache, and vomiting, points strongly to abscess. The pulse-rate in 
cases of cerebral abscess is usually accelerated, but cases are not rare in which 
it is slowed. Macewcn lays stress upon the value of percussion of the skull 
as an aid in diagnosis. The note, which is uniformly dull, becomes much more 
resonant when the lateral ventricles are distended in cerebellar abscess and 
in conditions in which the venal Galeni are compressed. 

It is not always easy to determine whether the meninges are involved with 
the abscess. Often in ear-disease the condition is that of meningo-cncephalitis. 
Sometimes in association with acute ear-disease the symptoms may simulate 
closely cerebral meningitis or even abscess. Indeed, tlowers states that not 
only may these general symptoms be produced by ear-disease, but even distinct 
optic neuritis. 

Treatment. —A remarkable advance lias been made of late years in dealing 
with these cases, owing to the impunity with which the brain can be explored. 
In ear-disease free discharge of the inflammatory products should lie promoted 
and careful disinfection practised. The treatment of injuries and fractures 
comes within the scope of the surgeon. The acute symptoms, such as fever, 
headache, and delirium, must lie treated by rest, an ice-cup, and, if necessary, 
local depletion. In all cases, when a reasonable suspicion exists of the occur¬ 
rence of abscess, the trephine should be used and the brain explored. The cases 
following ear-disease, in which the suppuration is in the temporal lobe or in 
the cerebellum, offer the most favorable chances of recovery. The localization 
can rarely lie made accurately in these cases, and the operator must be guided 
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more, by general anatomical and pathological knowledge. In cam of injury 
the trephine should be applied over the seat of the blow or the fracture. In 
eankliseaso the suppuration is most frequent in the temporal lobe or in the 
cerebellum and the operation should be performed at the points most accessible 
to these regions. And, lastly, a most important, one might almost say essen¬ 
tial, factor in the successful treatment of intracranial suppuration is an 
intelligent knowledge on the part of the surgeon of the work and works of 
‘ Sir William Mnccwen. 


VI. HYDROCEPHALUS. 

Definition.—A condition, congenital or acquired, in which there is a great 
accumulation of fluid within the ventricles of the brain. • 

The term hydrocephalus has also been applied to the collection of fluid 
between the cortex of the brain and the skull, known in this situation as 
hydrocephalus evternus or hydrocephalus ex vacuo, a condition common in 
cases of atrophy of the brain substance, met with m old age, after haemorrhages, 
softenings, or fccleroses, in lingering and cachectic diseases, as cancer, chronic 
nephritis, chrpnic alcoholism, an/1 sometimes in rickets. Occasionally the dis¬ 
ease is caused by meningeal^ cysts. A true dropsy, however, of the arachnoid 

sac probably does not. occur. . , , 

The cases may be divided into three groups—idiopathic internal Hydro¬ 
cephalus (serous meningitis), congenital or infantile, and secondary or ae- 

^ (1) Serous Meningitis (Quincke) ( Idiopathic Internal Hydrocephalus; 

Anglo-neurotic Hydrocephalus) .—This remarkable form, described by Quincke, 
is very important, since a knowledge of the condition may explain very anom¬ 
alous and puzzling cases. Itis.amependymitis causing a serous effusion into 
the ventricles, with distention and pressure effects. It may be compared to the 
serous exudates in the pleura or in synovial membranes. It is not certain 
that the process is inflammatory, and Quincke likens it to the angio-neurotic 
oedema of the skin. In very acute cases the ependyma may be smooth and 
natural looking; in more chronic cases it may be thickened and sodden. The 
exudate does not differ from the normal, and if on lumbar puncture a fluid is 
removed of a specific gravity above l.QA9,.with albumin above two tenths per 
cent, the condition is more likely to be hydrocephalus from stasis, secondary 

to tumor, etc. , 

Bath children and adults are affected, the latter more frequently. In the 
acute form the condition is mistalwn-fo^berculoua^^u^nt„meningitis. 
There are;he&daehe,Retraction of the neck, and^igns of increased intracranial 
pressure^hoked disks,jslow pulse, etc. Feycjfis usually absent, but I have 
seen one case with recurring paroxysms of fever, and Morton Prince has 
a similar one. In both the exudate was clear and the ependyma not 
acutely inflamed. Quincke has reported cases of recovery. I^fejtoP 10 
form the symptoms are those of tumor—general, such as headache, slight fever, 
somnolence, and delirium; and local, as exophthalmos, opticneuritis, sjmw>- 
and rigi d i ty n f mu scles and paralysis of.the cerebral.nerves. Remarkable ex 
acerbations occur, and the symptoms vary in intensity from day to da\ 
■Recovery may. follow after an illness of many weeks, and some of the re- 



category* 868 ' disapi)CaranC0 of 11,1 Wh>ms of brain tumor Wong in this 

(2) Congenital Hydrocephalus.-The enlarged head may obstruct labor: 
more frequently the condition is noticed some time after birth. The-eauso 
18 ®f DDa,n - [t h “ several members of the same family 

,, iTlllT f C0I J dj(l0 ' 1 . ’ n f hese'eases'oilers no elew to the nature of 

the trouble. The lateral ventricles arc enormously distended, but ‘theiuendyma 

3 “ usu f U y sometimes a little thickened and granular, and the veins large, 
s The choroid plexusra are vascular, sometimes sclerotic, but often natural look-" 
mg. The third ventricle is enlarged, the aqueduct of Sylvius dilated, and the 
fourth ventricle may be distended. The quantity of fluid may reach several 
litres. It is limpid and contains a trace of albumin and sails. The changes 
m consequence of this enormous ventricular distention are remarkable. This 
cerebral cortex is gfeatly stretched, and over the middle region Ihe thickness 
may amount to no more than a few millimctiga without a trace of the sulci 
or convolutions. The basal ganglia are Hat toned. The skull enlarges, and the 
circumference of the head of a child of three or four years fnay reach 25 or 
even 30 inches. The sutures widen. Wormian bones develop in (hem. and the 
bones of thffcranium become exceedingly thin. The veins are marked beneath 
the skin. (A fluctuation wave may sometime* he* obtained, and Jj^shcr's brain 
munnim-may be heard. Ihe orbital plates of the frontal bone are depressed, 
causing exophthalmos, so that the eyeballs can not be covered by the eyelids’ 
The small size of the face, widening somewhat above, is striking j u comparison 
with the enormously expanded skull. 

> Convulsions may occur. The rellexes are increased, ihe oliiW learns to 
walk late, and ultimately in severe eases the legs become feeble and sometimes 
spastic. Sensation is much less affected than motility. Choked disk is not 
uncommon. The mental condition is variable; the child may be bright, but, 
as a rule, there is some grade of imbecility. The congenital eases usually die 
within the first four or live years. The process may be arrested and the patient 
may reach adult life. Cases of this sort are not very uncommon. Even when 
extreme, the mental faculties may he retained, as in Bright’s celebrated patient, 
Cardinal, who lived to the age of twenty-nine, and whose head was translucent 
when the sun was shining behind him. Caremust lie taken not to mistake 
the JftchiticJiead for hydrocephalus. 

(3) Acquired Chronic Hydrocephalus.— This is stated to be occasionally 
primaiy (idiopathic)—that is to say, it comes on spontaneously in the adult 
without observable lesion. Dean Swift is said to have died of hydrocephalus, 
hut this seems very unlikely. It is based upon the statement that “he (Mr. 
Whiteway) opened the skull and found much water in the brain,” a condition 
no doubt of hydrocephalus ex vacuo, due to the wasting associated with his pro¬ 
longed illness and paralysis. In nearly all eases there is cither a tumor at the 
base^of the brain or in the third ventricle, which compresses the vena: (laleni. 
The_pa8sage from the third to the fourth ventricle may be closed, either by a 
tumor or by parasites. More rarely the fo ramen of Magemlic, through which 
the ventricles communicate with the eerebro-spinaT meninges, becomes closed by 
meningitis. Chronic inflammations of the ependyma may in similar fashion 
block the foramina of exit of the ventricular fluid. There may be unilateral ■ 

hydrocephalus from closure of one of the foramina of Monro. These condi- 

* 
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tions, occurring in adults, may produce the most extreme hydrocephalus with¬ 
out any enlargement of the head. Even when the tumor begins early in life 
there may be no expansion of the skull. On the case of a girl iged sixteen, 
blind from her third year, the head was not unusually large, the ventricles were 
enormously distended, and in the Rolandic region the brain substance was only 
5 mm. in thickness. A tumor occupied the third ventricle.) In a case-of 
cholesteatoma-of the floor of the third .ventricle, in which the symptoms per¬ 
sisted at intervals for eight or nine years, the ventricles were enormously 
distended without enlargement of the skull. In other instances the sutures 
separate and the head gradually enlarges. 

The symptoms, of hydrocephalus in the adult are curiously variable. In 
the first case mentioned there were early ' head aches and gradual blindness; 
then a prolonged period in which she was able to attend to her studies. Head¬ 
aches again supervened, the-gait. became irregular and somewhatj^taxic. ‘-'Death 
occurred-suddenly. In the other case there were prolonged attacks of coma 
with a slow pulse, and on one occasion the ^ patient remained unconscious for 
more than three months. Gradually progressing optic neuritis without focal¬ 
izing symptoms, headache, and attacks of somnolence or coma are suggestive 
symptoms. These cases of acquired chronic hydrocephalus can not be certainly 
diagnosed during life, though in certain instances the condition may be sus¬ 
pected. They simulate tumor very closely. 

Treatment. —Very little can be done to relieve hydrocephalus. Medicines 
are powerless to cause the absorption of the fluid. More rational is the system 
of gradual compression, with or without the withdrawal of small quantities of 
the fluid. The compression may be made by means of broad plasters, so applied 
as to cross each other on the vertex, and another may be placed round the cir¬ 
cumference. In the meningitis serosa Quincke advises the use of mercury. 

Of late years puncture of the ventricles, an operation which had been 
abandoned, has been revived; it has been resorted to in the meningitis serosa. 
When pressure symptoms are marked Quincke’s procedure may be used. He 
recommends puncture of the subarachnoid sac between the third and the fourth 
lumbar vertebrae. At this point the spinal cord can not be touched. The 
advantages are a slower removal of fluid and less danger of collapse. 

Attempts have been made recently to find some method, of establishing per¬ 
manent .drainage, either between the ventricles and the intracranial subdural 
space or between the lumbar subarachnoid space and the abdominal cavity. 


F. DISEASES OF THE PERIPHERAL NERVES. 

I. NEURITIS (Inflammation of the Bundles of Nerve Fibres). 

Neuritis may be localized in a single nerve, or general, involving a large 
number of nerves, in which case it is usually known as multiple neuritis or 
polyneuritis. 1 

Etiology. —Localized neuritis arises from (a) cold, which is a very fre¬ 
quent cause, as, for example, in the facial nerve. This is sometimes known 
aa..i-haiimntip nnnrifj^ (J) Traumatism—wounds, blows, direct-pressure on 
the nerves, the tearing and stretching which follow a dislocation or a frac- 
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turc, and tjic hypodermic injection of oilier. Under this Mvlimi come also 
the professional palsies, due to pressure in the exorcist* of certain occupations. 
(c) Extension of inflammation from neighborin'; parts, ns in a neuritis of the 
facial nerye duo to caries in the temporal Ikuic. or in that, met w itli in syphilitic 
disease of the hones, disease of the joints, and occasionally in tumors. 

MultipLdJicuril is has a very complex etiology, the causes of which may 
be classified as follows: (a) The poisons of infectious diseases, as in leprosy, 
di phther ia, typhoid fever, small-pox, scarlet fever, and occasionally in other" 
forms; (b) the organic poisons, comprising the diffusible stimulants, such 
as alcohol and ether, bisulphide of carbon and naphtha, and the metallic 
bodies, such as lead, arsenic, and mercury; (r) cachectic conditions, such as 
occur in arnemia, cancer, tuberculosis, or marasmus from any cause; (it) the 
endemic •neuritis or beri-beri; and (r) lastly, there are cases in which none • 
of these factors prevail, but the disease sets in suddenly after overexert ion or 
exposure .to. cold. 

Morbid Anatomy.—In neuritis due to the extension of yiflummiition the 
nerve is usually swollen, infiltrated, and red in color. The inlhimmutioii may 
be chiefly perineural or it may pass into the deeper portion —hilerslitial neu¬ 
ritis—in which form there is an accumulation of lymphoid elements between 
the nerve bundles. The nerve fibres themselves may not appear involved, but. 
there is an increase in the nuclei of the sheath of Schwann. The myelin is 
fragmented, the nuclei of the internodal cells are swollen, and the axis-cylin¬ 
ders present varicosities or undergo granular degeneration. Ultimately the 
nerve fibres may be completely destroyed and replaced by a fibrous connective 
tissue in which much fat is sometimes deposited—the lipomatous neuritis of 
Leyden. • 

In other instances the condition is termed parenchimatous neuritis, in 
which the changes are like those met with in the secondary or Wallerian 
degeneration, which follows when the nerve fibre is cut off from the cell body 
of the neurone to which it belongs. The medullary substance and the axis- 
cylinders are chiefly involved, the interstitial tissue being but. little altered or 
only affected secondarily. The myelin becomes segmented and divides into 
small globules and granules, and the axis-cylinders become granular, broken, 
subdivided, and ultimately disappear. The nuclei of the sheath of Schwann 
proliferate and ultimately the fibres are reduced to a state of atrophic tubes 
without a trace of the normal structure. The muscles connected with the 
degenerated nerves usually show marked atrophic changes, and in some 
instances the change in the nerve sheath appears to extend directly to the 
interstitial tissue of the muscles—the neuritis faseians of Lichhorst. 

Symptoms.— (a) Localize Nmmms.— As a rule the constitutional dis¬ 
turbances are slight. The most, important Symptom ia_pain of a boring or 
stabbing character, usually felt in the course of the nerve and in the parts to 
which it is distributed. • The nerve itself is sensitive to pressure, probably, as 
Wert Mitchell suggests,'owing to the irritation of its nervi nervorum. The 
skin may be slightly reddened or even cedematous over the seat of the inflam¬ 
mation. Mitchell has.described increase in the temperature and sweating 
in'fhe affected region, and such trophic disturbances as effusion into the joints 
and heipes. LP he function of the muscle to which the nerve fibres are distrib¬ 
uted is impaired, motion is painful, andf-there may be twitching* or contrac- 
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Usyis. "The tactile sensation of the part may be somewhat deadened, even when 
the pain is greatly increased. In the more chronic cases of local deuritis, such, 
foB instance, as follow the dislocation of the humerus, the localized pain, which 
at first may be severe, gradually disappears, though some sensitiveness of the 
brachial plexus may persist for a long time, and the nerve cords may be felt 
to be swollen and firm. The pain, is variable—sometimes intense and distress¬ 
ing; at others not causing much inconvenience. Numbness and formication 
may be present and the tactile sensation may be greatly impaired. The motor 
disturbances are marked. Ultimately there is extreme atrophy of the muscles. 
Contractures may occur in the fingers. The skin may be reddened or glossy, 
the subcutaneous* tissue mdematous, and the nutrition of the nails may bo 
defective. In the rheumatic neuritis subcutanous fibroid nodules may develop. 

A neuritis limited at first to a peripheral nerve may extend upward— 
the so-called ascending or migratory neuritis—and involve the larger nerve 
trunks, or even reach the spinal cord, causing subacute myelitis (Gowers). 
The condition is rarely seen in the neuritis from cold, or in that which fol¬ 
lows fevers; but it occurs most frequently in traumatic neuritis. 

J. K. Mitchell, in his monograph on injuries of nerves, concludes that the 
larger nerve trunks are most susceptible, and that the neuritis may spread either 
up or down,' the former being <hc most common. The paralysis secondary to 
visceral disease, as of the bladder, may be due to an ascending neuritis. The 
inflammation may extend to the nerves of the other side, either through the 
spinal cord or its membranes, or without any involvement of the nerve-cen¬ 
tres, the so-called sympathetic neuritis. The electrical changes in localized 
neuritis vary a great deal, depending upon the extent to which the nerve is 
injured. The lesion may be so slight that the nerve and the muscles to which it 
i 8 distributed may react normally to both currents; or it may be so severe that 
the typical reaction of degeneration develops within a few days—i. e., the nerve 
does not respond to stimulation by either current, while the muscle reacts onlv 
to the galvanic current and in a peculiar manner. The contraction caused is 
slow and lazy, instead of sharp and quick as in the normal muscle, and the 
AC contraction is usually stronger than the KC contraction. Between thci-o 
two extremes there are many different grades, and a careful electrical exam¬ 
ination is most important as an aid to diagnosis and prognosis.* 

The duration varies from a few days to weeks or months. A slight trau¬ 
matic neuritis may pass off in a day or two, while the severer cases, such as 
follow unreduced dislocation of the humerus, may persist for months or never 
be completely relieved. 

(6) Multiple Neuhitis. —This presents a complex symptomatology. The 
following are the most important’groups of cases: 

(1) Acute Febrile Polyneuritis .—The attack follows exposure to cold or 
overexertion, or, in some instances, comes on spontaneously. The onset resem¬ 
bles that of an acute infectious disease. There may be a definite chill, pe la¬ 
in the back and limbs or joints, so that the case may be thought to bo acute 
rheumatism. The temperature rises rapidly and may reach 103° or l* 1 !" 
There are headache, loss of appetite, and the general symptoms of acute in¬ 
fection. The limbs and back afche. Intense pain in the nerves, however, i* 


•See under Facial Paralysis. 
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Fby no means constant. Tingling and formication are felt in the lingers and 
toes, and there is increased sensitiveness of the nerve trunks or of the entire 
limb. Loss df muscular power, first marked, perhaps, in the legs, gradually 
comes on and extends with the features of an ascending paralysis. In other 
cases the paralysis begins in the arms. The extensors of the wrists and the 
flexors of the ankles are early affected, so that there is foot and wrist drop. 
In severe cases there is general loss of muscular power, producing a lluhliy, 
paralysis, which may extend to the muscles of the face and to the intercostals, 
and respiration may be carried on by the diaphragm alone. The muscles soften ' 
and waste rapidly. There may be only hypenesthesiu with soreness and stiff¬ 
ness of the limbs; in some cases, increased sensitiveness with ameslhesia; in 
other instances the sensory disturbances urc slight. The clinical picture is 
not to be distinguished, in many cases, from Landry’s paralysis; in others, from 
tie subacute myelitis of Duchcnne. 

The course is variable. In the most intense^forms the patient may die in 
a week or ton days, with involvement of the respiratory muscles or from 
paralysis of the heart. As a rule in cases of moderate severity, after |rrsisf- 
ing for five or six weeks, the condition remains stationary and then slow 
improvement begins. The paralysis iii some muscles may pctVist for many 
months and contractures may occur from shortening of the muscles, but even 
when this occurs the outlook is, as a rule, good, although the paralysis may 
have lasted for a year or more. 

(2) Recurring Multiple Neuritis .—Under the term pulg neurit is recurrent 
Mary Sherwood has described from Eichhorst’s clinic 2 cases in adults—in 
one case involving the nerves of the right arm, in the other hoik legs. In 
one patient there were three attacks, in the other two, the distribution in the 
various attacks being identical. The subject has been fully discussed by If. U. 
Thomas (Phila. Med. Jour., 1898, i). 

(3) Alcoholic Neuritis. —This, perhaps the most important form of mul¬ 
tiple neuritis, was graphically descrilied in 1822 by James Jackson, Sr., of 
Roston. Wilks recognized it as alcoholic paraplegia, but the starting-point 
of the recent researches on the disease dates from the observations of Dumenil, 
of Eoucn. Of late years our knowledge of the disease has extended rapidly, 
owing to the researches of lfuss, Leyden, James ltoss, Buzzard, and Henry 
Hun. It occurs most frequently in women, particularly in steady, quid tip¬ 
plers. Its appearance may be the first revelation to the physician or to the 
family of habits of secret drinking. The onset is usually gradual, and may 
be preceded for weeks or months by neuralgic pains and tingling in the feet 
and hands. Convulsions arc not uncommon. Fever is rare. The paralysis 
gradually sets in, at first in the feet and legs, and then in the hands and fore¬ 
arms. The extensors are affected more than the flexors, so that there is wrist¬ 
drop and foot-drop. The paralysis may be thus limited and not extend higher 
in the limbs. In other instances there is paraplegia alone, while in the most 
extreme cases all the extremities are involved. In rare instances the facial 
muscles and the sp hincte rs are also affected. The sensory symptoms are very 
variable. There are cases in which there are numbness and tingling only, 
without great pain. In other cases there are severe burning or boring pains, 
the nerve trunks are sensitive, and the muscles are sore when grasped. The 
bauds and feet arc frequently swollen and congested, particularly when held 
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down for a few moments. The cutaneous reflexes as a rule are preserved. 
The c[eep reflexes are usually lost. 

The course of these ‘alcoholic cases is, as a rule, favorable, and aftgi_per- 
sisting ,f or weeks or months improvement gradually begins, the muscles regain 
their power, and even in the most desperate cases recovery may follow. The 
extensors of the feet may remain paralyzed for some time, and give to the 
patient a distinctive walk,- the IP 1 '* ehflraefariatip otperiph-, 

eral neuritis. It is sometimes known as the pseudo-tabetic gait, although in 
■reality it could not well be mistaken for the gait of ataxia. The foot is thrown 
forcibly forward, the toe lifted high in the air so as not to trip upon it. The 
entire foot is slapped upon the ground as a flail. It is an awkward, clumsy 
gait, and gives the patient the appearance of constantly stepping over obstacles. 
Among the most striking features of alcoholic neuritis are the mental symp¬ 
toms. Delirium is common, and there may be hallucinations with extravagant 
ideas, resembling somewhat those of general paralysis. In some cases the pic¬ 
ture is that of ordinary delirium tremens, but the most peculiar and almost 
characteristic mental disorder is that so well described by Wilks, in which the 
patient loses all Appreciation of time and place, and describes with circum¬ 
stantial details.long journeys which, he says, he has recently taken, or tells of 
persons whom he has just seen. This is the so-called Kp rssjf pff’s syndrome. 

(4) Multiple Neuritis in the'Infectious Diseases .—This has been already 
referred to, particularly in diphth eria, in which it is most common. The 
peripheral nature of the lesion in these instances has been shown by post¬ 
mortem examination. The outlook is usually favorable and, except in diph¬ 
theria, fatal cases are uncommon. Multiple neuritis in tuberculosis, diabetes, 
and syphilis is of the same nature, being probably due to toxic materials 
absorbed into the blood. 

(5) The Metallic Poisons .—Neuritis from arsenic may follow: (a) The 
medicinal use particularly of Fowler’s solution. I have reported a case of 
Hodgkin’s disease in which general neuritis was caused by gj 3ij of the 
solution. In chorea a good many cases have been reported. ~ Changes.-in the 
nails are not uncommon, chiefly the transverse ridging. In one case in my 
yards, of a young woman who had taken rough-on-rats, there were remarkable 
white lines—the lcuconychia—running across the nails, without any special 
ridging. C. J. Aldrich finds that this is not uncommon in chronic arsenical 
poisoning. (b± The accidental contamination of food or drink. Chrome 
yellow may be used to color-cakes, as in the cases recorded by D. D. Stewart. 
A remarkable epidemic of neuritis occurred recently in the Midland Counties 
of England, which was traced to the use of beer containing small quantities 
of arsenic, a contamination from the sulphuric acid used in making glucose. 
Borne hundreds of cases occurred. Reynolds, who studied these cases, believe.-, 
that most of the instances of neuritis in drinkers are arsenical, but admits that 
the slight cases may be due to the alcohol itself.^ P igm entation of the skin is 
an important distinguishing sign. The general features have been referred to 
under arsenical poisoning. Lead is a much more frequent cause. Neuritis 
has followed the use of mercurial inunctions. Zinc is a rare cause. I saw a 
case with Dr. Urban Smith which followed the use of two grains of the 

_ sulpho-carbolate taken daily for three years. Tea' coffee, and tobacco are 
mentioned as rape causes, 



DISEASES OF THE PERIPHERAL NERVES. 


1003 


( 6 ) Enttymic Neuritis, Beri-beri, has been considered under the Infectious 
Diseases. 


Anesthesia Pahalysis. —Here perhaps may most appropriately be con¬ 
sidered the forms of paralysis following the use of anaes thetics, or of too- 
lirnff-eftT)tinned compression during, operations. Much has been written in 
'the past few years upon this subject. There arc two groups of cases: • 

■> 1. During an operation the nerves may be compressed, either the brachial, 

plamw'by the humerus or the musculo-spiral by the table. The pr essure m oat 
fr equently occ urs when the arm is elevated alongside tlte head, as in laparot¬ 
omy done in the Trendelenburg position, or held out from the body, ns in 
breast amputations. Instances of.paralysis of. the. crural nerves by leg-holders 
am also reported. The too ilrm application of a tourniquet may lie followed 
by a severe paralysis. 

2. Paralysis from cerebral lesions during .etherization. In one of Gar- 
rigues’ cases paralysis followed the operation, and at the autopsy, seven weeks 
later, softening of the brain was found. Apoplexy pr ciubplism may occur 
during anesthesia. In Montreal a cataract operation was performed on an 
ol<l man. lie did not recover from the ana'sthctic; I found post mortem a 
cerebral haemorrhage. A man was admitted in the Philadelphia .Hospital, com¬ 
pletely comatose, who on the previous day had been given other fop a-minor 
operation. He never recovered consciousness, but remained deeply comatose, 
with great muscular relaxation, low temperature, 97.5°, and noisy respirations; 
he died two days later. There was, unfortunately, no autopsy. Kpileptic 
convulsions may occur during the ana’sthesia, and may e\eu provd fatal.^ I lie 
possibility has to be considered of paralysis from loss of blood in prolonged 
operations, though I have no personal knowledge of any such cases. • 

Aad*Jaatlj,.a paralysis might result from the toxic effects of the ether in 
a very protracted administration. 

Diagnosis.— The electrical condition in multiple neuritis is thus descrilied 
by Allen Starr: “ The excitability is very rapidly and markedly changed; hut 
the conditions which have been observed arc quite various. I Sometimes there, 
is a,simple diminution of excitability, and then a very strong furadic or 
galvanic current is needed to produce contractions. Frequently all faradic 
excitability is lost and then the muscles contract to a galvanic. current only. 
In this condition it may require a very strong galvanic current to produce 
contraction, an d thus far it is quite pathognomonic of neuritis. lor 
terior polio-myelitis, where the muscles respond to galvanism only, it does 
not require a strong current to cause a motion until some months alter the 


invasion. _ ,, 

“ The action of the different polos is not uniform. In many cases the con¬ 
traction of the muscle when stimulated with the positive pole is greater than*, 
when stimulated with the negative pole, and the contractions may be slugg.sh 
Then the reaction of degeneration is present. But in sonic cases the normal/ 
condition is found and the negative pole produces stronger contractions than! 
the positive pole. A loss of faradie irritability and a marked decrease in th# 
galvanic irritability of the muscle and nerve are therefore important symp¬ 


toms of multiple neuritis.” .,. _ m. 

There is rarely any difficulty in distinguishing the alcohol cases. The 
combination of wrist an4 foot drop with congestion of the tiands and feet. 
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and the peculiar delirium already referred to, is quite characteristic. The 
rapidly advancing cases with paralysis of all extremities, oftetf reaching to 
the' face and involving the sphincters, are more commonly regarded as of 
spinal origin, but the general opinion seems to point strongly to the fact that 
all such cases are peripheral. The less acute cases, in which the paralysis 
gradually involves the legs and arms with rapid wasting, simulate closely and 
are usually confounded with the subacute -atrophic spinal paralysis of Du- 
chennc. /The diagnosis from locomotor ataxia is rarely difficult. The steppage 
gait is entirely different from that of tabes. There is rarely positive incoor¬ 
dination. The patient can usually stand well with the eyes closed. Foot-drop 
is not common in locomotor ataxia. The lightning pains are absent and there 
are no pupillary symptoms. The etiology, too, is of moment. The patient 
is recovering from a paralysis which has been more extensive, or from arsen¬ 
ical poisoning, or he has diabetes. 

Treatment. —Rest in bed is essential. In the acute cases with fever, the 
salicylates and aptipyrin are recommended. To allay the intense pain morphia 
or the hot applications of lead water and laudanum are often required. Great 
care must be dxercised in treating the alcoholic form, and the physician must 
not allow himself to be deceived ( by the statements of the relatives. It is some¬ 
times exceedingly difficult to get a history of spirit-drinking. In the alcoholic 
form it is well to reduce the stimulants gradually. If there is any tendency 
tn-hed-sores an -air-hod should be used or, the patient placed in a continuous 
bath. Gentle friction of the muscles may be applied from the outset, and in 
the later stages, when the atrophy is marked and the pains have lessened, 
massag e is probably the most reliable means at our command. Contrac¬ 
tures may be gradually overcome by passive movements and extension. Often 
with the most extreme deformity from contracture, recovery is, in time, 
still possible. The interrupted current is useful when the acute stage is 
passed. 

Of internal remedies, strychnia is of value and may be given in increasing 
doses. Arsenic also may be employed, and if there is a history of syphilis 
the iodide of potassium and mercury may be given. 

IX NEUROMATA. 

. Tumors situated on nerve fibres may consist of nerve substance proper, the 
tmfi. neuromata, or of fibrous-tissue, thftjalse neuromata. The true neuroma 
usually contains nerve fibres only, or in rare instances ganglion cells. Cases 
of ganglionic or medullary neuroma are extremely rare; some of them, a- 
Lancereaux suggests, are undoubtedly instances of malformation of the brain 
substance. In other instances, as in the case which I reported, the tumor is. 
in all probability, a glioma .with cells closely resembling those of the central 
nervous system. The growths are often intermediate in their anatomical struc¬ 
ture between the true and the false. Thomson’s monograph, On Neuroma 
and Neurofibromatosis (Edin., 1900), should be consulted. 

(1) Pleidfonn Neuroma. —In thus remarkable condition the various nerve 
cords may he occupied by many hundreds of tumors. The cases are often 
hereditary and usualljUiQQggnital. The tumors may occur in all the nerves 
of the body, and as numbers of them may be made out on palpation, the diag- 
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nosis is usually easy. One of the most remarkable cases is that described by 
Prudden, the specimens of which are in the medical museum of Colifmbia 
College, Ne^ York. There were over 1,182 distinct tumors distributed on tho 
nerves of the body. These tumors rarely are painful, but may cnusc symptoms 
through pressure on neighboring structures. * 

(2) Generalized Neurofibromatosis: von Beoklinghausen’a Disease. —Spe¬ 
cial attention w$s first directed to this particular form of multiple neuroma 
by von Recklinghausen in 1882. There are'four essential features of the, 
malady: 

(») Boft, fibrous nodules, some sessile, others pedunculated, varying greatly 
in size and number, are scattered over the surface of the body. These sub¬ 
cutaneous growths at times may be diffuse and reach an enormous size, pro¬ 
ducing a condition called “ Elephantiasis Neuromatosa.” 

(BY Tumors resembling those of plexiform neuroma may be present on 
any part of the nerve trunks from their central <jrigin to the periphery. Their 
variable situation may lead to a variety of symptoms, more especially ns they 
may arise from the nerve roots within the spinal canal or cranium. Superficial 
painful nodules may also be present 

( pi Pa tches of brownish pigmentation of the skin, either as’small spots or 
large areas, are always present. Congenital juevi are a frequent accompani¬ 
ment of the disease. 

(j £±~There are many variable sensory or motor phenomena resulting from 
the presence of the nerve tumors, but peculiar mental changes, with loss of 
intellectual power and sometimes difficulty in speaking, are especially charac¬ 
teristic of the disease. 

The prognosis depends on the possibility of successful removal of Such 
tumors as are causing greatest inconvenience. For a complete recent reft tithe 
of the subject sec Adrian’s review in the Cent. f. d. Urenzgebieto d. Mud. u. 
Chir., 1903. 

(3) “ Tuberoula Dolorosa.” —Multiple neuromata may especially affect the 
terminal cutaneous branches of the sensory nerves and lead to small sulxiu- 
taneous painful nodules, often found on the face, breast, or about the joints. 
They may be associated with tumors of the nerve trunks. 

(4) “Amputation Neuromata.”— These bidbous swellings may form on 
the central ends of nerves which have been divided in injuries or o|ierations. 
They are especially common after amputations. They are duo to the tangled 
coil of axis-cylinder processes growing down from the central stump in an 
effort to reach their former end structures.. They arc very painful, and usually 
require surgical removal, but often recur. 


TTT T>TftTBAHWa OP THE C EREBRA L NERVES. 

Olfactory Nerves and Tracts. 

The functions of the olfactory nerves may be d ist urbe d at their origin, 

iiU he nasal mucous me mbrane,° r 
at the cenfrea in tlm -br ain. The disturbances may be manifested in nub- 
Kjive sensations of smell, complete loss of the sense, and occasionally in 
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(а) Subjective Sensations; Ptnfamift —Hallucinations of this kind are 
found, in the insane and in epilepsy. The aura may be represented by an 

1 u npl easant .odor^jlescribed ps resembling chloride of lime, burning, rags, or 
feathe rs. In a few cases with these subjective sensations tumors havejjeen 
.found jp_ -the..hippocampi. In rare instances, after injury of the head tho 
sense is perverted—-^odora. of. t he. m o at-different character may be alike, or tho 

2 odor may. be. .changed, as in a patient noted by Morell Mackenzie, who for 
'some time could not touch cooked meat, as it smelt to her exactly like stink¬ 
ing fish. 

( б ) Increased sensitiveness, or hyperosmia, occurs chiefly i n ne rvous, hys¬ 
terical women, in whom it may sometimes be developed so greatly that, liko 
a dog, they can recognize the difference between individuals by the odor alone. 

(c) Anosmia; Loss of the Sense of Smell. —This may be produced by: 
( 1 ) Affections of the origin < of the nerves in the mucous membrane, which 
is perhaps the most frequent cause. _ It is by no means uncommon in asso¬ 
ciation? wi th ch ronic nasal catarrh tand polypi, iln paralysis of the fifth 
nerve, the sense of smell may be lost on the affected side, owing to interfer¬ 
ence with the secretion. 

It is doubtful whether the cases of loss of smell following the inhalations 
of very foul or strong odors should come under this or under the central 
division. 

(2) Lesions of the bulbs or of the tracts. In falls or blows, in caries 
of tne'bones, and in meningitis or tumor, the bulbs or the olfactory tracts 
may be involved. After an injury to the head theiloss oil smell may be the 
only symptom. Mackenzie notes a ease of a surgeon who was thrown from 
his gig and lighted on his head. The injury was slight, but the anosmia 
wlpch followed was persistent. In locomotor ataxia the sense of smell may 
be lost, possibly owing to atrophy of the nerves. 

(A). Lesions of the olfactory centres. There arc congenital cases in which 
the structures have not been developed. Cases have been reported by Beevor, 
ffughlings Jackson, and others, in which anosmia has been associated with 
disease in the hemisphere. The centre for the sense of smell is placed by 
Furrier in the uncinate gyrus. Flechsig describes (1) a frontal centre in the 
■(‘'Base of the frontal lobe and ( 2 ) a temporal centre in the uncus. 

To test the sense of smell the pungent bodies, such as ammonia, which 
act upon the fifth nerve, should not be used, but such substances as cloves, 
peppermint, and musk. This sense is readily tested as a routine matter in 
brain cases by having two or three bottles containing the essential oils. In 
all instances a rhinoscopical examination should be made, as the condition 
may be due to local, not central causes. The tr«attaint is unsatisfactory 
even in the cases due to local lesions in tho nostrils. 

Orao Nkbvb and Thaot. 

(1) Lesions of the Retina. 

These are of importance to the physician, and information of tho great¬ 
est value may be obtained by a systematic examination of the eye-grounds. 
Only a brief reference can here be made to the more important of the appear¬ 
ances. 
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(a) Retinitis. This occurs in curtain general affcclioiis, more particu¬ 
larly in {Brights disease, syphilis, leukicniin, and uniCJiiiu. The common 
feature in all these states is the occurrence of haemorrhage and the develop¬ 
ment of opacities. There may also be a diffuse cloudiness due to effusion 
of serum. The haemorrhages are in the layer of nerve fibres. They vary 
greatly in size and form, but often follow the course of vessels.' When recerft 
the color is bright red, but they gradually change and old luvniorrhages are. 
almost black. The white spots are due either to fibrinous exudate or to fatty 
degeneration of the retinal elements, and occasionally to accumulation of leu¬ 
cocytes or to a localized sclerosis of the retinal elements. The more important 
of the forms of retinitis to be recognized are: 

Albuminuric retinitis, which occurs in chronic nephritis, particularly in 
the interstitial or contracted form. The percentage of eases affected is from 
15 to 85. There are instances in which thcse.rctinal changes are associated 
with the granular kidney at a stage when the amount of albumin may be 
slight or transient; but in all such instances it will be found that there is a 
marked arterio-sclerosis. Gowers recognizes a degenerative form (most com¬ 
mon), in which, with the retinal changes, there may l* scarcely any alteration 
in the disk; a/haanorrhagie form, with many luomorrhagcs and but. slight 
signs of inflammation; and an inflammatory form, in which there is much 
Bwalling of the retina and obscuration of the disk. It is noteworthy that in 
some instances the inflammation of the optic nerve predominates over the 
retinal changes, and one may lie in doubt for a time whether the condition is 
really associated with the renal changes or dependent upon intracranial 
disease. 

Syphilitic Retinitis. —In the acquired form this is less common than cllo- 
roiditis. In inherited syphilis retinitis pigmentusa is sometimes met with. 

Retinitis in Amentia. —It has long been known that a patient may become 
blind after a large haemorrhage, either suddenly or within two or three days, 
and in one or both eyes. Occasionally the loss may lie permanent and com¬ 
plete. In some of these instances a neuro-retinitis has been found, probably 
sufficient to account for the symptoms. In the more chronic anamiias, par¬ 
ticularly in the pernicious form, retinitis is common, as determined first by 


Quincke. 

In malaria retinitis or neuro-retinitis may l>e present, as noted by Stephen 
Mackenzie. It is seen only in the chronic cases with ansemia, and in my 
experience is not nearly so common proportionately as in pernicious amcinia. 

Leukcemic Retinitis.— In this affection the retinal veins are large and dis- 
t ended ; there is also a peculiar retinitis, as described by Liebreich. It is 
not very common. It existed in only 3 of 10 eases of which I have notes of 
examination of the retina. There are numerous hemorrhages and white or 
yellow areas, which mav be large and prominent. In one of my cases the 
retihnposTmorfem was dotted with many small, opaque, white spots, looking 
like little tumors, the larger of which had a diameter of nearly 2 mm In Case 
13 of my series the leukaemia was diagnosed from the condition of the eye- 
grounds alone, by Norris and De Schweinitz, at whose clinic the patient had 

applied on account of failing vision. 

Retinitis is also found Wasifflaally .in diabetes,! in purpura* m chronic 
lead poisoning, and sometimes its an idiopathic affection. 
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(b ) Functional Disturbance* of Vision.—(1) Toxic Amaurosis. —This*' 
occurs / in ujaemia and may follow convulsions or come on‘JqikBSIulently- 
The condition, as a rule, persists only for a day or two. This form of amau- 
rosis .occnra- in-poisoning- bjft lead, tyaLeohpl, and^hccasioasdly by quinine. It 
seems more probable that the poisons ««■+ nn centres imri ™ tWratina 
■. (3) Tobacco Amblyopia. —The loss of sight is usually gradual, equal in 

boihjeyea, and affects particularly the centre of the field of vision. The eye- 
grounds may be normal, but occasionally there is congestion of the disks. 
On testing the color fields a central scotoma for red. and green is found in all 
cases. Ultimately, if the use of tobacco is continued, organic'changes Tnay 
develop with atrophy of the disk. 

(3) Hysterical Amaurosis .—More frequently this is loss of acuteness of 
vision—amblyopia—but the loss of sight in ono or both eyes may apparently 
be complete. The condition will be mentioned subsequently under hysteria. 

(4) Night-blindness — nyctalopia —the condition in which objects are 
clearly seen during the day or by strong artificial light, but become invisible 
in the shade or in twilight, and hemeralopia, in which objeets can-nofcbe 
clearly seen "without distress in daylight or in a strong artificial light, but 
are readily seen in a deep shade or in twilight, are functional anomalies of 
vision which rarely come under the notice of the physician. It may occur 
in epidemic form. 

{b)Jtelinal hypercesthesia is sometimes seen in hysterical women, but is 
not found frequently in actual retinitis. I have seen it once, however, in 
albuminuric retinitis, and once, in a marked degree, in a patient with aortic 
insufficiency, in whose retime there were no signs other than the throbbing 
arteries. 

(2) Lesions of the Optic Nerve. 

(o) Optio Neuritis ( Papillitis; Choked Disk) .—In the first stage there is 
congestion of the disk and the edges are blurred and striated. In the second 
stage, the congestion is more marked; the swelli n g • i ncre ases, the striation 
also is more visible. The physiological cupping .disappears and hwmorrhagi's 
are not uncommon. The arteries present little change, the veins are dilated, 
and the disk may swell gre atly. In slight grades of inflammation the swelling 
gradually subsides and occasionally the nerve recovers completely. In in¬ 
stances in which the swelling and erudate are very great, the subsidence is 
slow, and when it finally disappears there is complete atrophy of the none. 
The retjpa n ot inf requently participates in the inflammation, which is then 
a n euro-retin itis. 

This condition is of the greatest importance in diagnosis. It may exist 
in its early stages without any disturbance of vision, and even with exten¬ 
sive papillitis the sight may for a time be good. 

Optic neuritis is seen occasionally 1 in-ansemia andx lead poisoning, more 
commonly i n«0$rig hfa disease as pieuro-retinitis. It occurs occasionally & 
a primary^ idiopathic affection. The frequent connection 6 with Jigtracran i#* 
disease, particularly .turner, makes its presence of great value to practition¬ 
ers. The nature of the growth is without influence. In over 90 per cent 
of such instances the papillitis is bilateral. It is also found^jafiaiflfi l ^*’ 

” either the tnbercnlong nr the simple form. In meningitis it is easy to see 
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how the inflammation may extend down. the nerve shoal h. In the case of 
tumor, however, it is probable that mechanical conditions, especially the 
venous stasis, are alone responsible for the (edematous swelling. It often sub¬ 
sides very rapidly after a palliative craniectomy has been performed. 

• (6) Optic Atrophy.—This may lie: (1) A primary affection. There is 
jan hereditary form, in which the disease has developed in all the males of a 
family shortly after puberty. A large nnmlier of the cases of prilnary atrophy* 
are associated witb^piaal dise ase, part iculnrlj^lqconiotnr ataxia. Other canses , 
which have been assigned for the primary atrophy are^ , old,^exual excesses, 
Ldfefeste 3 ’ the tpecific fevers, aleohol, an£ lead. 

(2) Secondary atrophy results from eerebrul diseases, pressure on the 
chiasma or on the nerves, or, most commonly of all, as a sequence of papillitis. 

The ophthalmoscopic appearances are different in the eases of primary 
and secondary atrophy. In_ the former, the disk has a gray tint, the edges 
are weU, defined, and the arteries look almost .norma!; whereas in the con¬ 
secutive atrophy the disk has a staring opaque-white aspect, with irregular 
outlines, and the arteries are very small. . 

The symptom of optic atrophy is loss of sight, proportionate to the dam¬ 
age in the nerve. The change is in three directions: “(]) Diminished acuity 
of.vision; (2) alteration in the field of vision; and (3) allured perception of 
color” (Gowers). The outlook in primary atrophy is had. 


(3) Affections of the Chiasma and Tract. 

At the chiasma the optic nerves undergo pari lal decussation. Kach optic 
tract, as it leaves the chiasma, contains nerve fibres whieli originate in* the 
retins of both eyes. Thus, of the fibres of the right tract, part have come 
through the chiasma without decussating from the temporal half of the right 
retina, the other and larger portion of the fibres of the tract have decussated 
in the chiasma, coming as they do from the left optic nerve and the nasal half 
of the retina on the left side. The fibres which cross are in the middle por¬ 
tion of the chiasma, while the direct fibres arc on each side, lbe following 
are the most important changes which ensue in lesions of the trajt and of the 
ehiasma: 

(а) Unilateral Affection of Tract.—If on-the right side, this produces 
loss-nLiunction-in the temporal half of the retina on the right side, and in 
die nasal half of the retina on the left side, so that there is only half vision, 
ind the patient is blind to objects on the left side. This is lermedlhomony- , 
turns .Jiemianopia or lateral hemianopia. The fibres passing to the right 
lalf of each retina being involved, the patient D blind to objects in the 
eft half of each visual field. The hemianopia may lie partial and only a 
'ortion of the half field may be lost, Tl.e unaffected visual fields may have 
he normal extent but in some instances there is considerable reduction. 

Sf Of one field and the right half of the other, or vtce versa, 
re blind, the condition is known as>iteranymoiis hemianopia. 

( б ) Disease of the Chiasma.-(l) A lesion uwnlues, as a rule, chiefly 
ie wminni i—|j ™ jn which, the decussating fibres pass whi?h_supply_the 
me^nSlv^TthTrctinie. producing in consequencejk «ol visum 
i thevmterhalf of each field, or what is known as tSJWIfi£al-fe?pa»«P ,a - 

68 
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(?,) —Tf theJesinni&more extensive it mny involve not, only the central nor- 
'”tion,'but also the direct fibres -on. one side of the commis8ure.,in which case 
would beutai&L blindness ia -one eye and temporal, beffljgnopia in the 

'other. 

(3) Still more extensive disease is not infrequent from pressure of tumors 
in this region, the wholfijchiaama-ia. involved, and total blindness results. The 
different stages in the process may often be traced in a single case from tem¬ 
poral hemianopia, then complete blindness in one eye with temporal hemi- 
anopia in the other, and finally complete blindness. 

(4) A limited lesion of the outer part of the chiasma involves only the 
direct fibres passing to the temporal halves of the retinae and inducing blind¬ 
ness in the nasal field, or, as it is called, nasal - lieuriaaiopia. This, of course, is 
extremely rare. Double nasal hemianopia may occur as a manifestation of 
tabes and in tumors involving the outer fibres of each tract. 

(4) Affections of the Tract and Centres. 

The optic tract crosses the crus (cerebral peduncle) to the Joinder.part 
of tjie optic thalamus and divides into two portions, oneof which (the lateral 
I g 008 t <2 the pulvinar of the thalamus, thoiateraTgenieulate body, and 
to the anterior quadrigeminal body (superior colliculus). From these parts, 
in which the lateral root terminates, fibres pass into the posterior part of the 
internal capsule and enter the occipital lobe, forming the fibres of the optic 
radiation, which terminate in and about the ciineugy.it.ba region of the visual 
PSriSBtW -centre., .The fibresjaf .the medial division of the tract pass to the 
medial geniculate body an d to th e posterior quadrigeminal body. The medial 
root contains the fibres of the commisaurft inferior-of v. Gudden, which arc 
believed to have no connection with the retinae. It is still held by some physi¬ 
ologists that the cortical visual centre is not confined to the occipital lobe alone, 
but embraces the occipito-angular region. 

A lesion of the fibres of the optic path anywhere between the cortical cen¬ 
tre and the chiasma will produce hemianopia. The lesion may be situated: 
(a) In the optic tract itself, (b) In the region of the thalamus, lateral 
geniculate bony, and the corpora quadrigemina, into which the larger part of 
each tract enters, (fii A lesion of the fibres passing from the centres just 
mentioned to the occipital lobe. This may be either in the hinder part of the 
internal capsule or the white fibres of the optic radiation. (d) - Lesion of the 
emeus. Bilateral disease of the cuneus may result in total blindness, (e) 
There is clinical evidence to show that lesion of the angular gyrus may be 
associated with visual defect, not so often hemianopia as crossed amblyopia, 
dimness of vision in the opposite eye, and great contraction in the field of 
vision. Lesions in this region are associated with mind-blindness, a condition 
in which there is failure to recognize the nature of objects. 

. The effects of lesions in the optic nerve in different situations from thq reti¬ 
nal expansion to the brain cortex are as follows: (1) Of the optic nerve—total 
blindness of the corresponding eye; (2) of the optic chiasma, either temporal 
i hemianopia, if the central part alone is involved, or nasal hemianopia, if the 
lateral region of each chiasma is involved; (3) lesion of the optic tract 
'between the chiasma and the lateral geniculate body produces lateral 
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■Kt—Diagram of visual paths. (From Vialet, modified.) OP. N, Optio nerve. OP 0 
Optio chiasm. OP. T., Optio tract. OP. R., Optio radiations. EXT. GEN. External 
geniculate body. THO., Optio thalamus. C. QU., Corpora quadrigemina. C. C., Corpus 
oanosnm. V. 8., Visual speech oentre. A. S., Auditory speech centre. M. S.’, Motor 
*P«oh centre. A lesion at 1 causes blindness of that eye; at 8, bitemporal hemianopia; 
at 8, nasal hemianopia. Symmetrical lesions at 8 ami 8' would causo-bi-naaal hernia-’ 
f 0 ^' at 4. hemianopia of both eyes, with hemiaosgjs papillary inaction; at 5 or 6, 
hemianopia of both eyes, pnpillftry.xeto^popnal; at 7, amblyopia, especially of oppo- 
“te eye j at 8, on left side, word-blindness. 


^ Diagnosis of the Optio Nerve and Tract. —The student or practitioner must 
a clear idea of the physiology of the nerve-centres before he can appre- 
ihte the symptoms or undertake the diagnosis of lesions of the optic nerve. 
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Having determined the presence of hemianopia, the question arises as to the 
situation of the lesion, whether in the tract between the chiasma and the genic¬ 
ulate bodies or in the central portion of the fibres between these bodies and the 
visual centres. This can be determined in some cases by the test known aaJSfii- 
Bicke’a liemiopic pupillary inaction. The pupil reflex depends on the in¬ 
tegrity of the retina or receiving membrane, on the fibres of the optic nerve 
'and tract which transmit the impulse, and the nerve-centre at the termination 
of the optic tract which receives the impression and transmits it to the third 
nerve along which the motor impulses pass to the iris. If a bright light is 
thrown into the eye and the pupil reacts, the integrity of this reflex arc is 
demonstrated. (It is possible in cases of lateral hemianopia so_ to .. throw thr 
light in to the ev e that, it .falls upon the blind half of the retina. (If when th is 
is done the pupil contracts, the indication is that the reflex arc above referred 
to is perfect, by which we mean that the optic nerve fibres from the retina, 
expansion to the centre, the centre itself, and the third nerve are uninvolved. 
In such a case the conclusion would be justified that the cause of the hemi- 
a nopia was central; that is, situated beyond the geniculate body, either in the 
fibres of the optic radiation or in the visual cortical centres. If, on the other 
hand, when the light is carefully thrown on the hemiopic half of the retina, 
the pupil remains inactive, thetconclusion is justifiable that there is interrup¬ 
tion in the path between the retina and the nucleus of the third nerve, and that 
the hemianopia is not central, but dependent upon a lesion situated in the 
optic tract. This test of Wernicke’s is sometimes difficult to obtain.c^It is 
best performed as follows: “ The patient being in a dark or nearly dark room- 
with the lamp qr gas-light behind his head in the usual position, I bid him 
loot' over to the other side of the room, so as to exclude accommodative iris 
Movements (which are not necessarily associated with the reflex). Then I 
throw a faint light from a plane mirror or from a large concave mirror, held 
well out of focus, upon the eye and note the size of the pupil. With my other 
hand I now throw a beam of light, focussed from the lamp by an ophthalmo¬ 
scopic mirror, directly into the optical centre of the eye; then laterally in 
various positions, and also from above and below the equator of the eye, noting 
the reaction,at all angles of incidence of the ray of light” (Seguin). } 

The significance of hemianopia varies. There is a functional -Hemianopia 
associated with migraine and hysteria. In a considerable proportion of all 
cases there arc signs of organic brain-disease. In a certain number of in¬ 
stances of slight lesions of the occipital lobe hemichromatopsia has been 
observed. The homonymous halves of the retina as far as the fixation point 
are dulled, or blind for colors. Hemiplegia'is-common; in which event the 
loss of power and blindness are on the same,side. Thus, a lesion in the left 
hemisphere involving the motor tract produces right hemiplegia, and when 
the fibres of the optic radiation are involved in the internal capsule, there is 
also lateral hemianopia, so that objects in the field of vision to the right are 
not perceived. Hemianaesthesia is not unco mmo n in such etsee, owing jo the 
close association of the sensory and visual tracts at the posterior part of the 
•^Jnternal-oapsule. Certain forms of aphasia also occur in many of the cases, 
h* The opiic_aphqaia-o f gr ou n d may be mentioned here. The patient after 
an apoplectic attack, though able to recognize ordinary objects shown to him 
is unable to name them correctly. If he be permitted to touch the object he 
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may be able to name it quickly an.l correctly. Freund s optic aphasia differs 
from mmd-qjmdness, since in the latter affection the objects seen are’ not 
recognized. Optic aphasia, like word-blinduess, never occurs alone, but, is 
always associated with heinianopia, or mind-blindness, and often also with 
word-deafness. In the cases which hate thus far come to autopsy there has 
always been a lesion in the white matter of the occipital lobe on the left side. 


Motok Neuvks ok the Eyhiiai.i,. 

JMrd Nerve (Ncrvm ociilomolorius). —The nucleus of origin of this nerve 
is situated in the floor of the aqueduct of Sylvius; the none passes through 
the crus at the side of which it emerges Passing along the wall of the cav¬ 
ernous sinus, it enters the orbit through the sphenoidal fissure and supplies, 
by its superior branch, the levator palpcbne superions and the superior rectus, 
and by its inferior branch the internal and inferior reeti muscles and tho infe¬ 
rior oblique. Branches pass to the ciliary muscle and the constrictor of the 
iris. Lesions may affect the nucleus or the nerve in its course and cause either 
paralysis or spasm. 

Pa r a l ysis. —A nuclear lesion is usually associated with the disease of the 
centres for the other eye muscles, producing a condition of general ophthul 
rfloplogis More commonly flic nerve itself is involved in its course, either b; 
meningitis, gummata, or aneurism, or is attacked by a neuritis, us m diph¬ 
theria and locomotor ataxia. Complete paralysis of the third nerve is accom- 
l panied by the following symptoms: 

v Paralysis of all the muscles, except the superior oblique and external rec¬ 
tus, by which the eye can he moved outwmrd and a little downward and inward. 
There is divergent strabismus. There is ptosis or drooping of the upper eyfi- 
lid, owing to paralysis of the levator palpebrse. The pupil is usually dilated. 
It does not contract to light, and the power of accommodation is lost. The 
•most striking features of this paralysis arc the external strabismus, with 
diplopia or double vision, and the ptosis. In very many cases the affection 
of the third nerve is partial. Thus the levator pulpebrm and the superior 
rectus may be involved together, or the ciliary muscles and the iris may be 
affected and the external muscles may escape. 

There is a remarkable form of recurring oenlo-motor paralysis affecting 
chiefly women, and involving all the branches of the nerve. In some cases 
the attacks have come on at intervals of a month; in others a much longer 
period has elapsed. The attacks may persist throughout life. They are some¬ 
times associated with pain in the head and sometimes with migraine. Mary 
Sherwood has collected from the literature 23 cases. 

Ptosis is a common and important symptom in nervous affections. We 
may here briefly refer to the conditions under which it may occur: L0 A cmi- 
genital, incurable form, which is frequently seen; (b) the form associated 
Wtr^efimtelMion of the third nerve, either in its course or at its nucleus. 
This may come on with paralysis of the superior rectus alone or with paralysis 
of the internal and inferior recti as well, (c) There are instances of com¬ 
plete or partial ptosis associated with cerebral lesions without any other branch 
of 1116‘ third nerve being paralyzed. The exact position of the cortical centre 
°r centres ia as yet unknown, (d) Hysterical ptosis, which is double and 
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«curs with other hysterical symptoms, (e) Fseudo>ptaais, due to affection 
>f the sympathetic nerve, is associated with symptoms of vaso-lnotor palsy, 
inch °° Hevatiirm nt tMiptnr. on the affected side with oalafiss and 
edema of the skin.?. Contraction of the pupil exists on the same side and the 
>y eball appears rather to. have ahrunk.into.ihe orbit. ( f) Luidiopathic mus- 
mlar atrophy, when the face muscles are involved, there may be marked 
Dilateral ptosis. And, lastly, in weak, delicate women theie is often to be 
seen a transient ptosis, particularly in the morning. 

Among the most important of the symptoms of the third-nerve paralysis 
are those which relate to the ciliary muscle and iris. 

Cyclopuegxa, paralysis- of the ciliary-muscle, causes loss of the power of 
accommodation. Distant vision is clear, but near objects can not be prop¬ 
erly seen. In consequence the vision is indistinct, but can be restored by the 
use of convex glasses. This may occur in one or in both eyes; in the latter 
case it is usually associated with disease in the nuclei of the nerve. Cydo- 
plegia is an early and frequent symptom inTrliphtheritin paralysis and occurs 
alsogflJahea. 

Ihidoplegja, or paralysis of the iris, occurs in three forms (Gowers).. 

(а) Accommodation iridoplegia, in which the pupil does not diminish in 
size during the act of accommodation. To test for this the patient should 
look first at a distant and then at a near object in the same line of vision. 

(б) Reflex Iridoplegia. —The path for the iris reflex is along the optic 
nerve and tract to its termination, then to the nucleus of the third nerve, 
and along the trunk of this nerve to the ciliary ganglion, and so through 
the ciliary nerves to the eyes. Each eye should be tested separately, the other 
one'being covered. The patient should look at a distant object in a dark part 
o l the room; then a light is brought suddenly in front of the eye at a dis¬ 
tance of three or four feet, so as to avoid the effect of accommodation. T-naa 
of thin iiria..TAflpT with- re te nti on of the accommodation contraction is known 
as the Argyll Robertson pupil. 

(c) Loss of the Skin Reflex. —If the skin of the neck is pinched or pricked 
the pupil dilates reflexly, the afferent impulses being conveyed along the cer¬ 
vical sympathetic. Erb pointed out that this skin reflex is lost usually in 
association with the reflex contraction, but the two are not necessarily con¬ 
joined. In -iridoplegia the pupils are often small, particularly in spinal dis¬ 
ease, as in the characteristic small pupils of tabes—spinal myosis. Irido¬ 
plegia may coexist with a pupil of medium size. 

Inequality of the pupils—anisocoria—is not infrequent in progressive pare¬ 
sis and in tabes. It may also occur in perfectly healthy individuals. 

Spasm.—O ccasionally in, meningitis and in hysteria there is spasm of the 
muscles supplied by the third nerve, particularly the internal rectus and the 
levator palpebrae. The clonic rhythmical spasm of the eye muscles is known 
as nystagmus, in which there is usually a bilateral, rhythmical, involuntary 
movement of the eyeballs. The condition is "if»* many JbqggosiUl 

andegcquired brain lesionyyn albinism, and sometimes ii$ coal-miners. 

Fourth Nerve ( Nervus trochlearis). —This supplies the s uperior. ob lique 
muscle. In its course around the outer surface of the crus and in its pas¬ 
sage into the orbit it is liable to be compressed by tumors, by aneurism, or in 
the exudation of basilar meningitis. Its nucleus in the upper part of the 
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fourth ventricle may be involved by tumors or undergo degeneration with the 
other oculai*puclei. The superior oblique muscle acts in such a way as to direct 
the eyeball downward and rotate it slightly. The paralysis causes defective 
downward and inward movement, often too slight, to be noticed. The head ia 
inclined somewhat forward and toward the sound side, and there is double 
vision when the patient looks down. 

Sixth Serve* (Ncrvus abducens ).—This nerve emerges at the junction of 
the pons and medulla, then, passing forward, it enters the orbit and supplies, 
the external rectus muscle. Owing to its long course and exposed position it 
is, more commonly injured than any other cranial nerve. It is affected by 
meningitis at the base, by gummnta or other tumors, and sometimes by cold. 
There is internal strabismus, and the eve can not be turned outward. Diplopia 
iccurs on looking toward the paralyzed side. 

“ W fy » p the, nucle us is affected there is, in addition to paralysis of the 
sternal rectus, inability of the internal rectus af the opposite eye to turn that 
ye inward. As a consequence of this the axes of the eyes are kept parallel, 
nd both are conjugated deviated to the opposite side, away from the side 
,f lesion. The reason of this is that the nucleus of the sixth nerve sends 
ibres up in the pons to that part of the nucleus of the opposite third nerve 
rhich supplies the internal rectus. We thus have paralysis oj the internal 
ectus without the nucleus of the third nerve being involved, owing to its 
eceiving its nervous impulses for parallel movement from the sixth nucleus 
f the opposite side. Asjhe sixt h nucleus is in such proximity to the faeial • 
orve in the substance of the pons, it is frequently found that the whole of 
he face on. the same side is paralyzed, and gives the electrical Yoaction of 
egeneration, so that with a lesion of the left sixth nucleus there is conjugate 
eviation of both eyes to the right —i. e., paralysis of the left external and the 
ight internal rectus, and sometimes complete paralysis of the left side of the 

1C0 M ( Bg6vot ) . 

General Features of Paralysis of the Motor Nerves of the Eye.— Gowers 


ivides them into five groups: 

(a) Limitation of Movement.— Thus, in paralysis of the external rectus, 
le eyeball' can not be moved outward. When the paralysis js incomplete 
le movement is deficient in proportion to the degree of the palsy. 

(b) Strabismus .—The axes of the eyes do not correspond. Thus, paral- 
lis of the mtornul rfic tua causes a. divergent squint; of the extermd rectus, 
enngprfrpnf q^ nint At first this is evident only when the eyes are moved 
i the direction of' the action of the weak muscle, but may become con- 
ant by the contraction of the opposing muscle. The deviation of the axis 
1 the affected eye from parallelism with the other is called the primary 

"trSecondary Deviation- If, while the patient is looking at an object, 
e soundeye is covered, so that he fixes the object looked at with the affected 
e only t It sound eye is moved still further in the same direction-e. g., 

i.W». ol the ophite if 

secondary deviation. I Spends, upon, the fact that d jje 
SSS^^n-Tcts powerfully upon the other muscle, causing 
i-iacmased .contraction. 
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(d) Erroneous Prqjection ._—“ We judge of the relation of external ob¬ 
jects'to each other by the relation of their images on the retina; ,but we judg e 

E f their relation to ou r own body^ by the jrosition of the eyeball as indicated 
o us by the.ionemtion we give to the ocular muscles” (Gowers). With 
he eyes at rest in the mid-position, an object .at which we are "looking is 
directly opposite our face. Turning the eyes to one side, we recognize that 
Object in the middle of the field or to the side of this former position. We 
estimate the degree by the amount of movement of the eyes, and when the 
object moves and we follow it we judge of its position by the amount of move¬ 
ment of the eyeballs. When one ocular muscle is weak, the increased inner¬ 
vation gives the impression of a greater movement of the eye than has really 
taken-place. The mind, at the same time, receives the idea that the object is 
further on one side than it really is, and in an attempt to touch it the finger 
may go beyond it. As the equilibrium of the body is in a large part main¬ 
tained by a knowledge of the relation of external objects to it obtained by the 
action of the eye muscles, this erroneous projection resulting from paralysis 
disturbs the harmony of these visual impressions and may lead to giddiness— 
ocular vertigo. 

(e) DmUmVmon .—This is one of the most disturbing features of paral¬ 
ysis of the eye muscles. The visual axes do not correspond, so that there is 
a double image—diplopia. That seen by the sound eye is termed the true 
image; that by the paralyzed eye, the false. In simple or homonymous 
diplopia the false image is “ on the same side of the other as the eye by which 
it is seen.” In crossed diplopia it is on the other side. In convergent squint 
the diplopia is simple; in divergent it is crossed. 

Ophthalmoplegia.—Under. ihia_terin.k described a chronic progressive 
pffrftV’" nf the vyrdfir iw" 11 ” Two forms are recognized—ophthalmoplegia 
extjsma and ophthalmoplegia interna. The conditions may occur separately 
or together and are described by Gowers under nuclear ocular palsy. 

Or utiiaLMO ijLEGiA _e^tjspn a. —The condition is one of more or less com¬ 
plete palay-ol-the-external muscles of the eyeball, due usually to a slow degen¬ 
eration in the nuclei of the nerves, but sometimes to pressure of tumors or to 
basjjar -meningitis. It is often, but not necessarily, associated with ophthal¬ 
moplegia interna. Siemerling, in a monograph on the subject, states that 62 
cases are on record. In only 11 of these could syphilis, be positively deter¬ 
mined. The levator muscles of the eyelids and the superior.j:§g(i are first 
invp| vpfl and gradually the other muscles, so that the eyeballs are fixed and 
the eyelids droop. There is sometimes slight protrusion of the eyeballs. The 
disease is essentially chronic and may last for many years. It is found par¬ 
ticularly in association with/ gen£iaL-paralysis,^locomotog^taxia, ampin pro- 
gressiye muscular atrophy. Mental disorders were present in 11 of the 62 
cases. With it may be associated atrophy of the optic nerve and affections of 
other cerebral nerves. Occasionally, as noted by Bristowe, it may be func¬ 
tional. . 

OPHTHAUitopiBoiA-iivTBRNA.—Jonathan Hutchinson applied this term to 
a progressive paralysis of the internal ocular muscles, causing loss of pupil¬ 
la ry ac tion and the power, of accommodation. When the internal and ev 
teraal muscles are involved the affection is known as to tal np l ^.halwimd<>g ia. 
and in a majority of the cases the two conditions are associated. In some 
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instances the internal form may depend upon disease of the ciliary gan¬ 
glion. • 

"While, as a rule, opthalmoplegia is a chronic process, there is an acute 
form associated with hamiorrhagie softening of the nuclei of the ocular mus¬ 
cles. There is usually marked cerebral disturbance. It was to this form that 
Wernicke gave the name poheucephnlitis superior. 

Treatment oi Ocular Palsies.—Tt is important to ascertain, if pocsibW, 
the cause. The forms associated with locomotor ataxia are obstinate, and. 
resist treatment. Occasionally, however, a palsy, complete or partial, may 
pass away spontaneously. The group of cases associated with chronic degen¬ 
erative changes, as in progressive paresis and bulbar paralysis, is little affected 
by treatment. On the other hand, in syphilitic cases, merourv and iodide of 
potassium are indicated and arc often beneficial. Arsenic and strychnin, the 
latter hypodermically, may he employed. In any ease in which the onset is 
acute, with pain, hot fomentations and ommUr-irrilatioii or leeches applied 
to -the-temple give relief. The direct treatment by electricity has been exten¬ 
sively employed, but probably without anv special effect. 'IHjc diplopia may 
be relieved by the use of prisms, or it may be necessary to cover the affected eye 
with an opaque glass. 

Fifth Nerve (Nervus trigeminus). 

Paralysis may result from: (a) Disease of the pons, particularly hamior- 
rhage or patches of sclerosis, (b) Injury or disease a’t the base of I In* brain. 
Fracture rarely involves the nerve; on the other band, mejiuigitfs, acute or 
chronic, and caries of the bone arc not uncommon muses, (r) The branches 
nay be affected as they pass out—the first division by tumors pressing oil the 
cavernous sinus or by aueurism; the second and third divisions by growths 
which invade the sphcno-maxillary fossa. (d) Primary neurit i-. which 
is rare. 

Symptom*.— (a) Sjsnsoby Pobtiok.—D isease of the fifth nerve may cause 
loss of sensation in the parts supplied, including the half of the face, the cor¬ 
responding side of the head, the conjunctiva, the mucosa of the lips, tongue, 
hard and -soft pa late, and of the nose of the same side. The nmrstliesia may 
lie preceded by tingling or pain. The muscles of the face are also insensible 
and the movements may be slower. The sense of smell is interfered with, 
owing to dryness of the mucous membrane. I here may Ixr disturbance of 
the sense--of iaste. The salivary, lachrymal, and buccal secretions may lie 
lessened, and the teeth may become loose. Unless properly guarded from 
injury an ulcerative inflammation of the eye may follow. I his was formerly 
supposed to be due to nutritional changes from paralysis of so-called trophic 
nerve fibres. This idea has of late years been overthrown by the large number 
of cases in which the Gasserian ganglion has been removed for obstinate 
neurfdbia without consequent inflammation of the eye. Herpes may develop 
in the region supplied by the nerve, usually the upper branch, and is asso¬ 
ciated with much pain, which may be peculiarly enduring, lasting for 
months or years (Gpwers). In herpes zoster with the neuritis there may be 
slight enlargement of the cervical glands. (See under Neuralgia for Tic 
D oulour eux.)' 
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(b) PnBTTnw —Ttia inability to urejhg.flyiscles.pf masticatjoo on \ 

the affected side is the distinguisTSng feature of paralysis of thi^ portion of 1 
the nerve. It is recognized by p laning thn fing e r on t h e mmwir n r -fmfl. tem,- 
nor al muscles, and..w hen the' patient closes the jaw, the feebleness of the ir 
mntrnntinn is noted. If paralyzed, tlm external pterygoid can not.move the 
jaw toward the unaffected side; and when depressed, the jaw deviates to the 
paralyzed side! The PP T ' n1 il ,gia nf fifth narvn ifl almnat inva-rinhly a 

.i nsult of involvement of the nerve after it ha§ left th.e nucleus. Cases, however, 
have been associated with cortical lesions. The cortical motor centre JEotlfee 
trigeminus, or for movements effecting closure of the jaw, lies below that for 
movements of the face at the lower part of the anterior central convolution. 

Spasm of the Muscles of Mastication .— Trigmna the masticatory spasm 
of_£am£erg,' may be tonic or clonic, and is either an associated phenomenon 
in general convulsions or, more rarely, an independent affection. In the tonic 
form the jaws are kept close together—lock-jaw—ft* can be separated only for 
a short space. The muscles of mastication can be seen in contraction and 
felt to be hard;»the spasm is often painful. Thte tonic contraction is an 
early symptom) in tetanus, andjs sometimes seen in tetany. A form of this 
^ tonic spasm occurs in hysteria. OccasionallyStrismus follows exposure to cold, 
and is“Wd to. be due to reflex inritation from the teeth, the mouth, or caries 
of the jaw. It may also be a symptom of organic disease due to irritation 
near thd motor nucleus of the fifth nerve. 

ClctttKLBpasm of the muscles supplied by the fifth occurs in the form of 
rapidly repeated contractions, as in “ chattering -teeth.” This is rare apart 
, from general conditions, though cases are on record, Usually-in- womea-laie 
*« imlifis^in whom this isolated clonic spasm of the muscles of the jaw has been 
- ‘{' found. In another form of clonic spasm sometimesjgeen-»-«hoiea, there are 
forcible single contractions. Gowers mentions an instance of its occurrence as 
an isolated affection. 

.(c) GgfiTinnHwr —Complete or partial loss of the sense of taste over the 
anterior two-thirds of the tongue has been supposed by some to follow paralysis 
of the fifth nerve, j There are two views concerning the course of the fibres that 
carry gustatory impulse from this part of the tongue, f According to some 
they take a devious path, passing with the chorda tympani to the geniculate 
ganglion, thence by the great superficial petrosal nerve to Meckel’s ganglion, 
and this they leave to reach the maxillary nerve, which they follow through the 
trigeminal nerve to the brain. A study of clinical cases of disease of the fifth 
nerve has led to this view^It seems-more probable, however, from the fact 
that a large number of the trigeminal neurectomies are not followed by loss of 
taste, that the fibres pass to the brain directly from the geniculate ganglion 
- rhjEHie nervus intermedius of Wrisberg. Possibly there may he more than one 
oourse for these fibres. 

T ho d i agn o iirvi diseas e-of the trifeekl nerve is rarely difficult. It must 
ty remembered that the preliminarvigain and hypgrgstbesia are sometimes 
mistaken for ordinary neuralgia. Th o iwy} of sensa tion and the palsy of the 
muscles of mastication are readily determined. 

Treatment.—When the pain is severe morphia may be required and local 
appUegtions are useful. If there is a suspicion of syphilis, appropriate treat 
ment should be given. Faradization is sometimes beneficial. 
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• Facial Nerve. * 

leri^^ e ( ^5^^®/ ac a i ] a g 1 v or *™ t] ) ®»J * paralyzed b y> (l) 
or (3) utf olvement les ‘°Mof the nucleus if^if ; 

and throws wTlf^thTlS tortnouTcouwe within tliepons 

« L Ssstes? ir,;': hc »r -«? «» 4to . 

flegia. It may be caused bv.Himnr ^ 1 * ’ a ™ ?' a8SOClrt ^ with liemi- 
"THMfrffl rnrtrv or in the vcimm cb f < ini( ; ‘ 'i ;i flMW Jiation. otyioQgj)- 

mttJJLm muJes ^^LTThSi InnVZ ** *“* ' 

^Sais’mrtT'a r D; I 1 '" 1he # e 1 maJorit y of ««» supranuclear facial 
paralysis is.part of a hemiplegia.' Paralysis is on the same side ns that of the 

®™ p aDd !® g becau f G the faeial muscles hear precisely the same gelation to the 

* Sp , 1D n mUSC M ' The nuclei of origin 0,1 oilhor side n{ the middle 
me in the medulla, are united by decussating fibres with the cortical centre! 

on the opposite side (see h,g. 9). A few fibres reach the nucleus from the 
cerebral cortex of the same side (Melius. Hoche), and this uncrossed path 

may innervate the upper facial muscles (Bruce). 

3. T he nuclear paralysis caused by lesions of the nerve-centres in the 
medulla is not common alone; but is seen occasionally in/tumors,-chronic snft- 
e .^ ^^'.h aemorrhage. We have had one instance of its involvement in 
interior pohmmyelitis. In diphtheria this centre may also be involved. The 
symptoms are practically similar to those of an affection of the nerve fibre 
itself—infianuelear paralysis. 

3. Involvement of the Nerve Trvnk. —Paralysis may result from: 

(а) Involyement of the nerve as it passes through the pons—that is, be¬ 
tween its nucleus in the floor of the fourth ventricle and the point of emer¬ 
gence in the postoro-lateral aspect of the pons. The specially interesting 
feature in connection with involvement of this part is the production of what 
is called alternating or crossed paralysis, the face being involved on the same 
side as the lesion, and the arm and leg on the opposite side, since the motor 
path is involved above the point of decussation in the medulla (Fig. 9). This 
occurs only when the lesion is in the lower section of the pons. A lesion in 
the upper half of the pons involves the fibres not of the outgoing nerve on the 
same side, but of the fibres from the hemispheres before they have crossed to 
the nucleus of the opposite side. In this case there would of course be, as 
m hemiplegia, paralysis of the face and limbs on the side opposite to tjie 
lesion. The palsy, too, would resemble the cerebral form, involving only the 
lower fibres of the facial nerve. 

(б) The nerve jnay be involved at its point of emergence by tumors, par¬ 
ticularly by the cerebello-pontine growths, by gummata, meningitis, or occa¬ 
sionally it may be injured in fracture of the base. 
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(c) In passing through the Fallopian canal the nerve may be involved 
in disease of the ear, particularly by caries of the bone in otitis gfedia. This 

is a common cause in children. I have seen two instances follow otitis in 

• * 

puerperal fever. . * 

(d) As the nerve emerges from the styloid foramen it is exposed to in¬ 
juries and blows which not infrequently cause paralysis. The fibres may be 
out in the removal of tumors in this region, or the paralysis may be caused by 
^pressure of the forceps in an instrumental delivery. 

(e) Exposure to cold is the most common cause of facial paralysis (Bell'- 
palsy ), inducing a neuritis of the nerve within the Fallopian canal. 

(f) Syphilis is not an infrequent cause, and the paralysis may appear 
early with the secondary symptoms. 

(g) It may occur in association with herpes. 

Facial diplegia is a rare condition! occasionally found in affections at the 
base of the brain,vlcsions in thp pons, simultaneous involvement of the nerves 
2,in ear-disease, andtjn diphtheritic paralysis. ‘.Disease of the nuclei er sym¬ 
metrical involvement of the cortex might also produce it.j&Jt may occu r as 
a congenital affection. II. M. Thomas has described two cases in one family. 

Symptoms.— In the peripheral facial paralysis all the branches of the 
nerve are invqjved. The face on.the affected side is immobile and can neither 
be moved at will nor participate in any emotional movements. • .The skin is 
smooth and the wrinkles are effaced, a point particularly noticeable on the 
forehead of elderly persons. The eye can not be closed, the lower lid droops, 
and the eye waters. On the affected side the angle of the mouth is lowered, 
and in drinking the lips are not kept in close apposition to the glass, so that 
the liquid is apt to run out.. In smiling or laughing the contrast is most 
sticking, as the affected side does not move, which gives a curious unequal 
appearance to the two sides of the face. The eye can not be closed nor can 
the forehead be wrinkled. In long-standing cases, when the reaction of 
degeneration is present, if the patient tries to close the eyes while looking 
fixedly at an object the lids on the sound side close firmly, but on the paralyzed 
side there is only a slight inhibitory droop of the upper lid, and the eye is 
turned upward and outward by the inferior oblique. On asking the patient 
to show his upper teeth, the angle of the mouth is not raised. In all these 
movements the face is drawn to the sound side by the action of the muscles. 
Speaking may be slightly interfered with, owing to the imperfection in the 
formation of the labial sounds. Whistling can not be performed. In chew¬ 
ing the food, owing’to the paralysis of the buccinator, particles collect on the 
affected side. The paralysis of the nasal muscles is seen on asking the patient 
to sniff. Owing to the fact that the lips are drawn to the sound side, the 
tongue, when protruded, looks as if it were pushed to the paralyzed side; but 
on taking its position from the incisor teeth, it will be found to be in the mid¬ 
dle line, i The reflex movements are lost in this peripheral form. It is usually 
stated that the palate is partially paralyzed on the same side and that, the 
uvula deviates. Both Gowers and Hughlings Jackson deny the existence of 
this involvement in the great majority Of cases, and Horsley and Beevor have 
shown that these parts are innervated by the accessory nerve to the vagus. 

When the nerve is involved within the canal between -the genu and the 
origin of the chorda tympani, the sense of taste is lost in the anterior part of 
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.UK wiigue on the affected side. When the nerve is damaged outside the sknll 
the sense ofijaste is unaffected. Hearing is often impaired in facial paralysis, 
most .commonly by preceding ear-disease. The paralysis of the stapedius 
muscle may lead to increased sensitiveness to musical notes. Herpes is some¬ 
times associated with facial paralysis. Pain is not common, but there may 
be neuralgia about the ear. The face on the affected side may be swollen. 

The electrical reactions, which are those of a peripheral palsy, have con* 
siderable importance from a prognostic standpoint. Erb's rules are as fol¬ 
lows :AU there is no change, either faradie or galvanic, the prognosis is good' 
and recovery takes place in from fourteen to twenty days. If (lie faradie 
and galvanic excitability of the nerve is only lessened and that of (lie muscle 
increased to the galvanic current and the contraction formula altered (the 
contraction sluggish AC>KC), the outlook is relutiu'lv good and recovery 
will probably take place in from four to six weeks; occasionally in from eight 
to ten. When the reaction of degeneration is present—that is, if the faradie 
and galvanic excitability of the nerves and the faradie excitability of the mus¬ 
cles, are lost and the galvanic excitability of the muscle is quantitatively in¬ 
creased and qualitatively changed, and if the mechanical excitability is altered 
—t he prog nosis is relatively unfavorable and the recovery may not occur for 
two, six, eight, or even fifteen months. 

Cqubsk. —The course of facial paralysis j^rfHHSIIy favorable. The onset 
in the iorm following cold is very ragijj^devolopmg perhaps within twenty 
four Jiours, but rarely is the paralysis .permanent. Iteeiirriiig attacks have 
been described; Sinkler mentions five. On the-othef hand, in the paralysis 
from injury, as hv a blow on the mastoid process, the condition may remain. 
When permanent, the muscles are entirely toneless. In some iiistiuieeif con¬ 
tracture develops ns the voluntary power returns, and the natural folds and the 
wrinkles on the affected side may be deepened, so that on looking at the face 
one at first may have the impression that the affected side is the sound one. 

’ This is corrected at once on asking the patient to smile, when it is seen which 
side of the face lias the most active movement. A returns noted the difficulty 
sometimes experienced in determining which side was affected until the patient 
spoke or laughed. 

The dia gn osis of facial paralysis is usually easy. The distinction between 
the peripheral and central form is based on farts already mentioned. 

Treatment. —In the cases which result from cold and arc probably due 
to neuritis within the bony canal, hot applications first should be made; sub¬ 
sequently the thermo-cautery may ho used lightly at intervals of a day or two 
over the mastoid process, or small blisters applied. If the car is diseased, 
free discharge for the secretion should be obtained, lhc galvanic current may 
be employed to keep up the nutrition of the muscles. The positive pole should 
lie placed - behind the ear, the negative one along the zygomatic and other mus¬ 
cles. The application can he made daily for a quarter of an hour and the 
patient c<m readily be taught to make it himself before the looking-glass. 
M assage of t he muscles of the face is also useful. A course of iodide of potas¬ 
sium may be given even when there is no indication of syphilis. 

Itrtlrose cases ip which the nerve has been destroyed by an injury, during 
an operation or from disease, and when there has been no evidence of return¬ 
ing function after keeping up the electric treatment for a few months, a nerve 
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anastomosis should be performed. For this purpose either the spinal,nooes-f 
sory or the hypoglossal, nerve may be used. Though the normal conditions 
may never be completely regained after such an operation, the motor power 
will be largely restored to the paralyzed muscles and the obtrusive deformity 
greatly lessened. This procedure, based on the results of physiologies! experi¬ 
mentation, makes one of the most striking of modem operations. 

*■ Spasm. —The spasm may be limited to a few or involve oall the muscles 
innervated by the facial nerve, and may be unilateral or bilateral. 

It is known also by the name of mimic spasm or of convulsive tic. Sev¬ 
eral different affections are usually considered under the name of facial or 
mimic spasm, but we shall here speak only of the simple spasm of the facial 
muscles, either primary or following paralysis, and shall not include the cates 
• of habit spasm in children, or the tic ~oonwitef ~*>Hh» French. 

Go wers recognizes two classes—one in which there is’an organic- lesion, 
and an idiopathic form. It ig thought to. be due.also to reflex causes, such 
as the;imtation from carious teeth or the presence of intestinal worms. The 
disease usually occurs in adults, whereas the habit spasm and the tic convuhif 
of the French, often confounded with it, are most common in children. True 
mimic spasm occasionally comes on in childhood and persists. In the case of 
a school-mate, the affection was marked as early as the eleventh or twelfth year 
and still continues. When the result of organic disease, there has usually been 
la lesion of the centre in the cortex, as in the ease reported by Berkley, or 
pressure on the nervejwtthe base of the brain by aneurism or tumor. 

Symptoms.— The spasm may involve only the muscles around the eye— 
/blepharospasm—in which case there is constant, rapid, quick action of the 
orbicularis palpebrarum, which, in association withvphotophobia, may be tonic 
in character. More commonly the spasm affects the lateral facial muscles with 
those of the eye, and there'is. coast ant twitching of the side of the face with 
partial closure of the eye. ^JThe frontalis is rarely involved. In aggravated 
cases the depressors of the angle of the mouth, the levator menti, and the 
platysma myoides are affected. This spasm is confined to one side of the face 
in a majority of cases, though it may extend and become bilateral. It is 
increased by .emotional causes and by voluntary movements of the face. As 
a rule, it is painless, but there may be tender points over the course of the fifth 
nerve, particularly the supraorbital branch. Tonic spasm of the facial mus¬ 
cle may follow paralysis, and is said to result occasionally from cold. 

The outlook in facial spasm is always dubious. A majority of the ca^es 
persist for years and are incurable. 

Thkatment. —Sources of irritation should be looked for and removed. 
When a'painful spot is present over the fifth nerve, blistering or the appli¬ 
cation of ihe thermo-cautery may relieve it. - Hyp od ermiq -injeetiona of strych¬ 
nia, may be tried, but are of doubtful benefit. Weir Mitchell recommends the 
trfreesdng of the cheek for a few minutes daily or every second day with the 
spray, and this, in some instances, is beneficial. Often the relief is transient 
tie cases return, and at every clinic may be seen half a dozen or more of sue! 
patients who have run the gamut of all measures without material improve 
ment. Severe cases may require surgical interference. The nerve may b« 
divided near the stylomastoid foramen and an nnagtAmAaia i 

nn fl the gpmftt-n -'tfTrriry 
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Auditory Nerve. 

The eighth, known also aa portio mollis of the seventh pair, passes from 
the ear through the internal auditory nioatu#, and in reality consists of two 
separate nerves—the coeldear and vestibular roots. These two roots have en¬ 
tirely different functions, and may therefore he best considered separately. 
The cochlear nerve is the one connected with the organ of I'orti, and is con¬ 
cerned in hearing. The vestibular nerve is connected with (lie vestibule and* 
semicircular canals, and lias to do with tin 1 maintenance of equilibrium. 

The. Cochlear Nerve. 

The cortical centre for liparing is in the temporo-sphenoidnl lobe. Primary 
disease of the auditory nerVe in its centre or intracranial course is uncommon. 
More frequently the terminal branches are affected within the labyrinth. 

(a) Affeclion of ike Cortical Centre. —In the monkey, experiments indi¬ 
cate that the superior temporal gyrus represents the centre Jor hearing. In 
man the cases of disease indicate that it. has the same situation, as destruction 
of this gyrus on the left side results in word-deafness, which limy be defined 
as an inability to understand the meaning uf words, though Ijicy may still 
be heard as sounds. The central auditory path extending to the cortical centre 
from the terminal nuclei of the cochlear nerve may be involved and produce 
deafness. This may result from involvement of the lateral lemniscus, from 
the presence of a tumor in (lie corpora quiulrigcmina; especially if it involve 
the posterior quadrigeminal lmdies, from a lesion of the internal* geniculate 
body, or it may be associated with a lesion of the internal capsule. • 

( b ) Lesions of the nerie. at Ike hase of the bruin may result from the 
! pressure of tumors, meningitis (particularly the cerebro-spmal form). Iiieni- 
■ t orrhage, or traumatism. A primary degeneration of the nerve may occur in 
i.liyc nmntor ataxia. Primary disease of the terminal nuclei of (be cochlear nerve 

(nucleus nervi coelileans dorsalis and nucleus iktvi eoelileuris vcntralis) is 
rare. By far the most interesting form results from epidemic-ccfebro-spiiml 
meningitis, in which the nerve is frequently involved, causing permanent 
dealness. In young children the condition results in dcaf-mutisin. 

(<:) In a majority of the cases associated with auditory-nerve symptoms 
the lesion is in the internal ear, either primary or the result of extension of 
disease of the middle ear. Two groups_of symptoms may be produced hyper- 
teslhesia and irritation, and diminished function or nervous deafness. 

(1) Uypercesthesia and Irritation. —This may he due to altered function 
of the centre as well as of the nerve ending. True hypenesthesia—hypcracusis 
—is a condition in which sounds, sometimes even those inaudible to other 
persons are heard with great intensity.. It occurs in hysteria and occasionally ( - 
in-cerebxal disease. As already mentioned,* in paralysis of the stapedius low 
notes may be heard with intensity. In dystesthesia, or dysacusis, ordinary 
sounds cause an unpleasant sensation, as commonly happens in connection 
with headache, when ordinary noises are badly borne. v 

Tinnitus aurium. is a term employed to designate certain subjective sensa- 
tions of ringing, roaring, tickling, and whirring noises m the ear It is a 
very mirmam and often a distressing symptom. It is associated with many 
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forms of ear-disease and-may result from pressure of wax on the drum. It isj 
rare in organic disease of the central connections of the nerve. »Sudden in¬ 
tense stimulation of the nerve may cause it A form not uncommonly met 
with in medical practice is that hi which the patient hears a continual bruit 
in the ear. and the noise has .a systolic intensification, usually on one side. T 
have twice been consulted by physicians for this condition under the belief 
that they had' ap intqnp ^ ^ pppyism. Ajiystolia-miirmur may be heard occa- 
, sionally..oa auscultation. It occurs in condition^ of anemia ancRneurasthenia. 
Subjective noises in the ear may precede ait epileptic seizure and are sometimes 
present in migraine. In whatever form tinnitus exists, though slight and 
offen regarded as trivial, it occasions great annoyance and often mental dis¬ 
tress, and has even driven patients' to suicide. 

Tha-dia§neeis is readily made; but it is often extremely difficult to deter¬ 
mine upon what condition the tinnitus depends. ’The relief- ef constitutional 
states,,such as anaemia, neurasthenia, or gout, may result in cure. A careful 
local examination of the ear should always be made. One of the most worry¬ 
ing forms is tha constant clicking, sometimes audible many feet away from 
the patient, and due probably to clonic spasm of the muscles connected with 
the Eustachian tube or of the levator palati. The condition may persist for 
years unchanged, and then disappear suddenly. The pulsating forms of tinni¬ 
tus, in which the sound is like that of a systolic bruit, are almost invariably 
subjective, and it is very rare to hear anything with the stethoscope. It is 
to be remembered that in children there is a systolic brain murmur, best 
heard over the ear, and in some instances appreciable in the adult. 

(2) HjSuinuhfd Function or Nervous Deafness. —In testing for nervous 
deafhess, if the tuning-fork can not be heard when placed near the meatus, 
but the vibrations are audible by placing the foot of the tuning-fork against 
the temporal bone, the conclusion may be drawn that the deafness is not due 
to involvement of the nerva The vibrations are conveyed through the tem¬ 
poral bone to the cochlea and vestibule. .The watch may be used for the same 
purpose, and if the meatus is closed and the watch is heard better in contact 
with the mastoid process than when opposite the open meatus, the deafness 
is probably not nervous. Disturbance of the function of the auditory nerve 
is not a very frequent symptom in brain-disease, but in all cases the function 
of the nerve should be carefully tested. 

The Vestibular Nerve. 

The most frequent symptoms met with in association with disease of the 
vestibular nerve and its central connections are verti go, nystagm us, and loss 
of coordination of the muscles of the head, neck, and eyes. 

;,l> Auditory Vertigo—MMere’j. Jtiiease.— In 1861 Jttnitoe, a French phy¬ 
sician, described an affection characterized bylnoises in the ear.^vertigo (which 
might be associated with loss of consciousness) ^omiting, and, in many cases, 
progressive t^oss of hearing. The following grouping of the cases has been 
made by Parkes Weber: Q.) The apoplectic form, due in hmranirheg p into the 
labyrinth, a s in leukemia. followed, as a rule, by complete deafness in one 
or both ears. (gX The cases associated with progressive inflamma tory disease 
of the labyrinth. (&). Associated with organic changes in the auditory nerves, 
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is in ti l m a y , sometimes iiutuiws, and in fax's of aural vortijjo associated with 
fac i al p & ra lfeison one tiidc*. (-1) t'ascs in which a rf vpilupsy ir 

p rSCCj i Sd a n aud i to ry aura. (It) The moderate attacks which are associated 
with the various middle-ear uiroctlons, with wa\ in the meatus, with violent 
syringing *of the ears, etc., nil of which are juphahly due to increase in the 
intra-labyrintliiiie pressure.^^inicre’s symptoms may occasionally be due to 
temporary, excessive increase-in the perilymph, possibly of angioncurotid 
character. ‘ -- , 

Pyvvtoh'J —/The attack usually sets in suddenly with a buzzing noise in 
the ears and the patient feels as if he was reeling or staggering. He may fool 
himself to be reeling, or the objects about him may seem to lie turning, or the 
•phenomena may be combined. The attack is often so abrupt that the patient 
falls, though, as a rule, ho lyis time to steady himself by grasping some neigh¬ 
boring object. ^There may be slight but transient loss of consciousness. In a 
few minutes, or even less, the vertigo passes ofl* and the patient becomes pale 
and nauseated, a clammy sweat breaks out on the face, and vomiting may 
follow. •. 

" The. tinnitus is described as either a roaring or a throbbing {annul. Ocular 
symptoms mny be present ; thus, jerking of the eyeballs or nystagmus may 
develop during the attack, or diplopia. * • 

Labyrinthine vertigo is paroxysmal, coming on at irregular intervals, some¬ 
times of weeks or months; or several attacks may occur in a day. 

The disturbances of equilibrium, including Hie vertigo, are <ic|H>iident upon 
a disturbance of the functions of the vestibular nerve or of the organs with 
which this nerve is connected, either in its peripheral distribution or by ii^eans 
of its central connection. The auditory symptoms often accompanying it are 
doubtless always due to involvement of the cochlear nerve or ils peripheral 
or central connections. 

—The combination oft t.imi itus with .gi ddines s; with, or- without 
ga stric disturban ce, is sufficient to establish a diagnosis. There are other 
forms of vertigo from which it must be distinguished. The form known ns 
gastrin vertigo, which is associated with dyspepsia and occurs most commonly 
in persons of middle age, is, as a rule, readily distinguished by the a bsen ce 
of tinnitus or evidences of disturbance in the function of the auditory nerve. 
This variety of vertigo is much less common than Trousseau’s description 
would lead us to believe. It is important to note the close connection of vertigo 
with ocular defects. 

Thn-eaidio-vascular vertigo, one of the most common forms, occurs in 
eases of valvular disease, particularly aortic insufficiency, and as frequently 
in ayterio-sclerosis. . 

Enriwmin paralytic Vertigo.—In parts of Switzerland and France there is 
a remarkable form of vertigo described by (Jerlier, which is characterized by 
nttacksfof paretic weakness of the cxtremities£falling of the eyelid^remarkable _ 
depression but witlilretention of consciousness. It occurs also m northern 
Japan,'w^ere Miura says it develops paroxysmally among the farm laborers 
of both sexes and all ages. It is known there as Icubisagari. 

Amfti yertigo mttst be carefully distinguished from attacks ot petit mal, 
or, indeedT of definite epilepsy. It is rare in petit mal to have noises in the 
ear or tu fyll giddiness, but' in the aura preceding an epileptic attack the 



1026 


DISEASES OF THE NERVOUS SYSTEM. 


paliept may foci giddy. Giddiness and transient Ions of nmsnimsnoss mnp 
be associated with organic disease of the brain, more purlieu lari y,bvi lb Inm 
Vomiting also may be present. A careful investigation of the symptoms \w|| 
usually lead to a correct diagnosis. 

The outlook in Meniere’s disease is uncertain. While many cases roeomr 
completely, ip others deafness results and the attacks recur at shorter iuii r- 
vals. In aggravated eases the patient constantly sutlers from vertigo, and 
may even be confined to his bed. 

Treatment, —Uromide of potassium, in 30-grain doses three times a ( ], lv 
is sometimes beneficial. If there is a history of syphilis, the iodide should 
administered. The salicylates are recommended, and Charcot advises tjiiiniue 
to einehonism. In cases in which there is increase in the arterial ten-inn, 
nitroglycerin may ho given, at first in very small.doses, but increasing gradu¬ 
ally. It is not specially valuable in Meniere’s disease, but in the ease- of 
giddiness in middle-aged mere and women associated with arteno-selerosis it 
sometimes acts very satisfactorily. Correction of errors of refraction is some¬ 
times followed by prompt relief of the vertigo. 

Gl^lBSO-PHARYNQEAL .NERVE (N e.rritLii plo«Knphar yn g e.iL.o\ 

The ninth nerve contains both motor and sensory fibres and is also a nerve 
of the special sense of taste to the tongue, it supplies,.-by its motor branches, 
the st Ylo-nhaTyn geus and the middle constrictor of the pharynx. The sensory 
fibres are (distributed to the upper part of the pharynx. 

Symptoms.—Of nuclear disturbance we know very little. The pharyngeal 
syrnpj.oms of bulbar paralysis are probably associated with involvement of die 
nuclei of tills nerve. Lesion of the nerve trunk itself is rare, but it may lw 
-Compressed by tumors or involved in meningitis. Disturbance of the sense of 
taste may result from loss of function of this nerve, in which case it is chiefly 
in the posterior part of the tongue and •soft palate. 

The general disturbances of the sense of taste may here be briefly referred 
to.n Loss of the sense of taste— ugtuaui —may be caused by disturbance of the 
peripheral end organs, as in affections of the mucosa of the tongue. This 13 
very common in the dry tongue of j feiiar or tho furred tongue of dyspepsia 
under which circumstances, as the saying is, p ^ nT, y fb mg alike. .-Stntff 
? rotate, too, such as peppe r, tobacco, or vinegar, may dull or diminish the 
sen§e_pf taste. ((Complete loss may be d ue t p jgvg] v fjn pn ^ of. the nerves oitta 
in their course or in the centres. ■^Perversion of the sense of taste—fijJM 
is rarely found, except as an hysterical manifestation and in the inswtf 
Increased sensitiveness is still more rare. There are. occasional suhjectiv 
sensations of taste, occurring as an aura in epilepsy or as part of tho halls 
cinations in the insane. 

To test the sense of taste the patient’s eyes should be closed and sntal 
quantities of various substances applied to the protruded tongue. The *cns< 
tion should be perceived before the tongue is withdrawn. The-feM»'# i,4 £ HB ‘ 
the most suitable tests : For bitterness, qninin^j for sweetness, a strong solnh® 
of sijgar or saccharin; for acidity, vingggr; and for the salinrtest, comisj 
salt. One of the most important tests is the feeble trnlTnnin tni-*' 1 "^ " r ® 1 
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Pnkomogabtbic Neuve ( Ncrvux rag us). 


The tenth nerve has an important and extensive distribution, supplying 
tin; pharynx, larynx, lungs, heart, (esophagus, and stomach. The nerve may 
be involved at its nucleus along with the spinal accessory and the li\pogtossal, 
foiming what is known as bulbar paralysis. Tl may be compressed* by tumors 
or aneurism, or in the exudation of meningitis, simple or syphilitic. In ifs 
course in the nock the trunk may be-jnvolved by tumors or in wounds. It has 
beonytied in ligature of the carotid, and has been cut in the removal of deep- 
seated tumors. The trunk may be attacked by neuritis. 

The affections of the vagus are best considered in conned ion with the 
distribution of the separate nerves. 

f (°) Pharyngeal Branches. —In combination with the glosso-pharyngeal the 
branches from the vagus form the pharyngeal plexus, from which the muscles 
and mucosa of the pharynx are supplied. In yuiWi/sis due to iinoheiiient of 
this either in the nuclei, as 1 in bulbar paralysis, or in the course of (be nerve, 
as in diphtheritic neuritis, there is difiieulty in swallowing and the food is not 
passed on into the oesophagus. If the nerve on one side only, is involved, the 
deglutition is not much impaired. In these eases the particles of food fre¬ 
quently pass into the larynx, and, when thi! soft palate is involved. into tho 
posterior nares. 

SrxsM of the pharynx is always a functional disorder, usually occurring 
i n hyste rical and-jicrvons people. Gowers mentions a ease of a gentleman 
who could not eat unless alone, on account of the inability to swallow in tbo 
presence of others from spasm of the pharynx. Tins, spasm is. a wull.niiirkiil 
feature in. hydrophobia, and l have seen it in a ease of pseudo-ln dropholma. 

(6) Laryngeal Branches. —The superior laryngeal nerve supplies I lie iliu- 
eous membrane of the larynx above the cords and I lie erico-lhynml muscle. 
The inferior or recurrent laryngeal curves around the arch of the aorta on 


UjTleft side and the subclavian arttry on the right, passes along the trachea 
and supplies the inueosu below tin* cords and ali the muscles of the larynx 
except the crico-thymid and the epiglottidean. K\|ierii»enls lm\e shown Unit 
these motor nerves of the pneumogastric are all derived fmm the spinal 
accessory^ The remarkable course of the recurrent laryngeal nerves renders 
them liable to pressure by tumors within the thorax, particularly by aneurism. 
The following are the most important forms of paralysis: 

(1) P u Armii. I’AKALYBIS of Tins Ahihjotoiw.— In this condition, the 
posterior crico-arytcnoids arc involved and the glottis is not <>|wned during 
RtBWTSfion. The cords may be. close together in the position of phonation, 
and during inspiration may be brought even nearer together by the pressure 
of air, so that there is only a narrow chink through which the air whistles 
with a noisy stridor. This dangerous form of laryngeal paralysis occurs occa¬ 
sionally as a result of cold, or may follow a laryngeal catarrh. I he posterior 
muscles have been found degenerated when the others were healthy he con¬ 
dition may be produced by pressure upon both vagi or upon both recurrent 
nerves. As a central affection it occurs in tabes and bulbar paralysis, but .nay 
be Sien also in hysteria. The characteristic symptoms are inspiratory stridor 
with unimpaired' phonation. Possibly, as (towers suggests many cases of 
so-called hysterical spasm of the glottis are in reality abductor paralysis. 
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Unilateral Abductor Paralysis.-TMs frequently waits from the 
nreiure of W or involvement of one recurrent nerve. Anofeum i. by 
faTSe most a,™ cause, though on the right side the nerve may-fc involved 
in thickening of the pleura. The jjaapioms are hotness or roughness of 
L vo ce ufh as is so common in aneurism. Dyspnma is not often present. 
Xe S on the affected side does not move in inspiration. Bubgwtyr the 
Eductors may also become involved, in which case the phonatfon is still more 

impaired^ Paralysis. —This results from involvement of the lateral 

crico-arytenoid and the arytenoid muscle itself. It is common in hysteria, 
particularly of women, and causes the hysterical aphonia, which may come on 
suddenly. It may result from catarrh, of the larynx or from overuse of the 
voice In laryngoscopic examination it is seen, on attempting phonation, fTiat 
- there is no power to bring the cords together. In this connection the following 
table from Gowers’ work will be found valuable to the student. 


Symptom^. Siqsts. 


Lesion. 


No voice; no cough; 
stridor only dn deep in¬ 
spiration. 

Voice low pitched 
and hoarse; no cough; 
stridor absent or slight 
on degp breathing! 

'Voice little changed; 
cough normal; inspira¬ 
tion difficult and long, 
with loud stridor. 

Symptoms inconclu¬ 
sive; little affection of 
voice or cough. 

No voice; perfect 
cough; no stridor or 
dyspnoea. 


Both cords moder¬ 
ately" abducted and mo¬ 
tionless. 

One cord moderately 
abducted and motionless, 
the other moving freely, 
and even beyond the mid¬ 
dle line in phonation. 

Both cords near to¬ 
gether, and during in¬ 
spiration not separated, 
but even drawn nearer 
together. 

One cord near the 
middle line not moving 
during inspiration, the 
other normal. 

Cords normal in po¬ 
sition ami moving nor¬ 
mally in respiration, 
but not brought together 
on an atteigjt at phonar 
tion. 


Total bilateral palsy. 
Total unilateral palsy. 

Total abductor palsy. 

Unilateral abductor 
palsy. 

Adductor palsy. 


apuif oe ths-Musolbs op the Labynx. —In this the 
are iSed U k not an uncommon affection in children, and has alread 
been""referred to as laryugkaws-etridulus. Paroxysmal attacks oflaryngi- 
JZn are rare in th?St, but cases are described m Which the pahenj 
usually “a young girl, wakes at night in an attack of intense dyspna-a, 
may persist long enough to produce cyanosis. Liveing statethatithey ^ 
replace attacks of migraine. They occur m a characteristic form m 
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a r d ? ^.therilicneuriti*- 

aHy associated *with dvxphneia and i * ,m b) l ‘ nto1 ,,M! wiiulpijio. It is tisu- 

aesthesia of the larynx is mra S °" Ui “" ,W pr,W,,t 1,1 > 0 ’^rh, IlypeV- 
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?hS*fh tUm ° r 5,1 ntilk ,, " u,,lsl 01,L ‘ lincuwoffwlric nerve, aud it is said 

vr™ hM •»«—«»««is 

canal 1 licrc mo instances in which persons appear to have lmil voluntary 
control over riie action of the heart. Oheync mentions the.e,^ of CoS 

Jr lmir' 1 ’ Wh ° ( " , 1 U !' 1 ,lle,,r '"‘P'ro when he pleased, and yet by an effort 
he had smf f° m<! » '. u :l b ,ain - which it seetns he had sometimes tried before 
he had sent for us.” Ketmdahon of the hearts action has also followed acid 
d nta ligature of one vagus. Irritation of the nuclei may also be accom¬ 
panied with a neurosis of tins none. Ou the other hand, when there is com- 
PlslOUSfeitt of the vagi, the inhibitory action may be abolished and the 

VU Ml bWay - Tl,,; ]u ^ Hctiwi is (hen greatly 
mc^ased. This is seen m some instances of diphtheritic neuritis firf 
involvement of the nerve by tumors, or its accidental removal or ligatfirc. 
Complete loss of function of one vagus, however, limy not be followed by any 
symptoms. J J 


(3> Sensory symptoms on the part of the cardiac branches are very varied. 
Normally, the heart's action proceeds regularly without the participation of 
consciousness, but the unpleasant feelings and sensations of,palpitation and 
^pam are conveyed to the brain through this nerve. How far the fibres of the 
pneumogastnc are involved in angina it is impossible to say. The various 
disturbances of sensation are descrilied under the eurdiac neuroses. 

, (d) Pulmonary Branches.—We know very little of the pulmonary branches 

of .th e va gi. The motor fibres are stated- to oonf rol the action of the bronchial 
mii8des7and it has long been held that asthma may be a neurosis of these 
fibres. The various alterations in the respiratory rhythm are probably due 
more to changes in the centre than in the nerves ihemselves. 


(e) Gastric and (Esophageal BranSkea.— The muscular movements of these 
part8 _6re pr esided over by the vagi ttd (vomiting is induced through them, 
usually reflexly, but also by direct irritation, aiuxuasningitis. .Spasm of the 
oesophagus generally occurs with other nervous phenomena. Giatndgia may 
sometimes be due to cramp of the stomach, but is more commonly a sensory 
disturbance of tEIs’nerve, due to direct irritation of the peripheral ends, or 
18 a neuralgia of the terminal fibres. ' ( Hujiger is said to be a sensation aroused 
by the pneumogastnc, and some forms^n nervous dyspepsia probably depend 
upon disturbed function of this nerve. The severe gastric crises which occur 
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in locqmotor ataxia are due to central irritation of the nuclei. Some describe 
exophthalmic goitre under lesions of the vagi. " 

■ 

(• 

Spinal Accessory Nerve ( Nervus accessorius). 

Paralysis.— 1 The smaller orinteraal part of this.nerve joins the vagus and 
is distributed through it to the laryngeal muscles. The larger external part 
is distributed to the stemo-mastoid and trapezius muscles. 

The nuclei of the nerve, particularly-of the accessory part, may be in¬ 
voked m liuibar .paralysis. The nuclei of the external portion, situated as 
they are in the cervical cord,'may be attacked in progressive degeneration of 
the motor nuclei of the cord. The nerve may be involved in the exudation of 
meningitis, or be compressed by tumors, or in caries. The symptoms of paraly¬ 
sis of the accessory portion 'which joins the vagus have already been given in 
the account of the palsy of the laryngeal branches of the pneumogastric. Dis¬ 
ease or compression of the external portion is followed by paralysis of the 
stemo-mastoid arid of the trapezius on the same side, i In paralysis-ef-one 
steraewnastoid, .the patient rotates the head with difficulty to the opposite 
side, but there is no torticollis, though in some cases the head is held obliquely. 
As the trapezius is supplied in jlart from the cervical nerves, it is not com¬ 
pletely paralyzed, but the portion which passes from the occipital bone to the 
acromion is functionless. The paralysis of the muscle is well seen when the 
patient draws a deep breath or shrugB the shoulders. The middle-portion of 
the .trapezius i»~also weakened, the shoulder droops a little, and the angle 
of thejseapula is retated inward by the action of the rhomboids and the levator 
annuli scapula:. Elevation of the arm is impaired, for the trapezius does not 
fix the scapula as a point from which the deltoid can work. 

Ift_progressiye_ muscular atrophy we sometimes see bilatera l paralysis of 
the se muscl es. Thus, if the sterno-mastoids arc affected, the heacTtends to 
fall back; when the trapezii are involved, it falls forward, a characteristic 
attitude of the head in many cases of progressive muscular atrophy. Gowers 
suggests that lesions of the accessory in difficult labor may account for those 
cases in which during the first year of life the child has great difficulty in 
holding up the head. In children this drooping of the head is an important 
symptom in cervical meningitis, the result of earies. 

The treatment of the condition depends much upon the cause. In the 
central nuclear atrophy but little can be done. In paralysis from pressure 
the symptoms may gradually be relieved. The paralyzed muscles should he 
stimulated by electricity and massage. 

Accessory Spasm. — (Torticollis; Wryneck.) —The forms of spaMii 
affecting the cervical muscles are best considered here, as the muscles supplied 
by the accessory are chiefly, though not solely, responsible for the condition. 
The following forms may be described in this section: 

' (a) Congenital Torticollis. —This conditton, also known as fixed torti¬ 

collis, depends upon the shortening and atrophy of the stemo-mastoid on 
one side. It occurs in children and may not be noticed for several years mi 
account of the shortness of the neck, the parents often alleging that it has 
only recently come on. It affects the right side almost exclusively. A ro- 
marlmhle circumstance in connection with it is the existence of facial asym- 
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anetry noted by Wilks, which appears to lie an essential pari of this congenital 
form. It Veurred in G cases reported by (loldiiig-Bird. In congenital wry¬ 
neck.the sternomastoid is shortened, hard and iirin, and in a iimdjliop of 
more or less advanced atrophy. This must Jki distinguished from tlio local 
thickening in the sterno-mastoid due to rupture, which may occur at the timo 
of birth and produce an induration or muscle callus. Although the sterno¬ 
mastoid is almost always affected, there arc rare cases in which the tihrmfs 
atrophy affects the trapezius. This form of wryneck in itself is unimportant, 
since it is readily relieved by tenotomy, hut Holding-Bird states that the facial 
asymmetry persists, or indeed may, as shown by photographs in my case, be¬ 
come more evident. With reference to the pathology of the affection, (Jolding- 
Bird concludes that the facial asymmetry and the torticollis arc integral parts 
of one affection which has a central origin, and is the counterpart in the head 
and neck of infantile paralysis with talipes in the fool. 

( b ) Spasmodic Wiivnkck. —Two varieties of this spasm^oceur, the tonic 
and the clonic, which may alternate in the same ease; or, as is most common, 
they are separate and remain so from the outset. The disease,is most frequent, 
in adults and, according to (lowers, more common in females. In America 
it is certainly more frequent in males. Of the 8 or JO cases which came 
under my observation in Montreal and Philadelphia, all were males. In 
females it may be an hysterical manifestation. There may be a marked neu¬ 
rotic family history, but it is usually impossible to li\ upon any definite etio¬ 
logical factor. Some cases have followed cold; others a blow. Brissuud lias 
described what he calls mental torticollis. It is usually met with in neuras¬ 
thenic patients and in elderly persons, uml consists of a clonic sfuisin of the 
rotators of the head. 

The symptoms are well defined. In the tonic form the contracted sterno¬ 
mastoid draws the occiput toward the shoulder of the affected side; the chin 
is raised, and the face rotated to the other shoulder. The sterno-mastoid may 
be affected alone or in association .with the trapezius. When the latter is 
implicated the head is depressed still more toward the same side. In long¬ 
standing cases these muscles arc prominent and very rigid. I here may he 
some curvature of the spine, the convexity of which is toward the sound side. 
The cases in which the spasm is clonic arc much more distressing mid serious. 
The spasm is rarely limited to a single muscle. The sterno-mastoid is almost 
always involved and rotates the head so as to approximate the mastoid proc¬ 
ess to the inner end of the clavicle, turning the face to the opposite side and 
raising the chin. When with this the trapezius is affected, the depression of 
the head toward the same side is more marked. The head is drawn somewhat 
backward; the shoulder, too, is raised by its action. According to (lowers, the 
splcnius is associated with the sterno-mastoid about half as frequently as the 
trapezius. Its action is to incline the head and rotate tt slight y toward 
the same side. Other muscles may be involved, such as he scalenus and 
plat™ myoides; and in rare cases the head may he rotated by the deep cervi¬ 
cal muscles, the rectus and obliques. There arc cases in which the spasm » 
bilateral, causing a backward movement—the retro-collie spasm I his may 
he either tonic or clonic, and in extreme cases the face is horizontal and looks 

1 These clonic contractions may come on without warning, or lie preceded 
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for a time by irregular pains or stiffness of the neck. The jerking movements 
recur'every few moments, and it is impossible to keep the head still for more 
thap a minute or two. In time the muscles undergo hypertrophy and may be 
distinctly larger on one side than the other. In some cases the pain is consid¬ 
erable; in others there is simply a feeling of fatigue. The spasms cease dur¬ 
ing sleep. Emoti on, excitement, and fatigue increase them. The spasm may 
extend from the muscles of the neck and involve those of the face or of the 
.armB. 

The disease varies much in its course. Oases occasionally get well, but 
the great majority of them persist, and, even if temporarily relieved, the 
disease frequently recurs. The affection is usually regarded as a functional 
neurosis, but it is possibly due to disturbance of the cortical centres presiding 
over the muscles. . 

Treatment .—Temporary relief is sometimes obtained; a permanent euro 
is exceptional. .Various drugs have been used, but rarely with benefit. Occa¬ 
sionally, large doses of brom ide will lessen the intensity of the spasm. Mor¬ 
phia, subcutaneously, has been successful in some reported cases, but there 
is the great danger of establishing the morphia habit. Jdajyanism may be 
tried. Counter-irritation is probably useless. Fixation of the head mechan¬ 
ically can rarely be borne by the patient. These obstinate eases fall ultimately 
into the hands of the surgeon, and the operations of stretching, division, and 
excision of the accessory nerve and division of the muscles have been tried. 
Temporary relief may follow, but, as a rule, the condition returns. Risien 
Russell thinks that resection of (lie posterior branches of the upper cervical 
nerves is dost lively to give relief, and this has been done by Keen and 
other£ 

•(c) The nodding spasm of children may here be mentioned as involving 
chiefly the muscles innervated by the accessory nerve. It may be a simple trick, 
a form of habit spasm, or a phenomenon of epilepsy (E. nutans), in which 
case it is associated with transient loss «f consciousness. A similar nodding 
spasm may occur in older children. In women it sometimes occurs aB an hys¬ 
terical manifestation, commonly as part of the so-called salaam convulsion. 

Hypoglossal Nerve. 

This i s the motor nerve of the tongue and for most of thejnuscles attached 
to the hyoid bone. Its cortical centre is probably TheTower part of the ante¬ 
rior central gyrus. 

Paralysis. — (1) CnimriAj ,, Lesion.— The tongue is often involved in hemi¬ 
plegia, and the paralysis may result from a lesion of the cortex itself, or of 
the fibres as they pass to the medulla. It does not occur alone and is consid¬ 
ered with hemiplegia. There is this difference, however, between the cortical 
and other forms, that the muscles on both sides of the tongue may be more or 
«■ less affected but do not waste, nor are their electrical reactions disturbed. • 

(2) NncLg^R and. uleha-nuolear lesions of the hypoglossal result from 
slow progressive degeneration, as in bulbar paralysis or in locomotor ataxia: 
occasionally there is acute softening from obstruction of the vessels. The 
nuclei of both nerves are usually affected together, but may be attacked sepa¬ 
rately. Tmjjna and lead jjoisqning have also' been assigned as causes. The 
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dbres tiuiy be damaged by a tumor, ami al the base by meinng ilis; or tin' nerve 
is sometime involved in the condylar foramen by disease of the skull, ft may 
be involved in its course in a sear, ns in Hirkelt's ease, or compressed bv a 
tumor in the parotid region. As a result, jhero is loss of function in the 
nerve fibjes and the tongue undergoes atrophy on the nltccted side. It is 
protruded toward tlic paralyzed siile and may show librillarv twitching. 

The symptoms of involvement of one hypoglossal, either at fls centre or in. 
its course, are those of unilateral paralysis and atrophy of the tongue. When, 
protruded, it is pushed toward the iiflechxl side, and there are fibrillary twiteh- 
ings. The atrophy is usually marked and the mueous membrane on the affected 
side is thrown into folds. Articulation is not. much impaired in (lie unilateral 
affection. There is a remarkable triad of symptoms, to which lliigldings 
Jackson first called attention—i(unilateral hemi-utropliy of (be tongue, loss of 
power in the palate muscle, with paralysis of the larynx on the same side. 
When the disease is bilateral, the tongue lies,almost motionjess in the floor 
of the mouth; it is atrophied, and can not he protruded. Kpueeli mid mnsti- 
oatioa arc extremely dillicnlt and deglutition may he impair«|. If the seat of 
the disease is above the nuclei, there may be little or no wasting. The condi¬ 
tion is seen in progressive bulbar paralysis and occasionally in progressive mus¬ 
cular atrophy. » , 

Th&duigno.vs is readily made and the situation of the lesion can usually 
be determined, since when supra-nuclcar there is associated hemiplegia mid 
no wasting of the muscles of the tongue. Nuclear disease is only occasionally 
unilateral; most commonly bilateral and part of a bulbar paralysis. II should 
be borne in mind that the fibres of the hypoglossal may be ipvolved within the 
medulla after leaving their nuclei. In such a case there may he paralysis of 
the tongue on one side and paralysis of the limits on the opposite side, and the 
tongue, when protruded, is pushed toward the sound side. 

Spurn. —This rare affection may be unilateral or bilateral. It is most fre¬ 
quently a part of some other convulsive disorder, such as epilepsy, chorea, or 
spasm of theiacial muscles. In some cases of si uttering, spasm of the longue 
precedes the explosive utterance of the words. It may occur in hysteria, and 
is saidTolbUow reflex irritation in the fifth nerve. The most remarkable, eases 
are those of paroxysmal clonic spasm, in which the tongue is rapidly thrust in 
and out, as many us forty or fifty times a minute. Jn the ease reported by 
Gowers the attacks occurred during sleep and continued for a year and a half. 
The spasm is usually bilateral. Wendt has reported a case in which it was 
unilateral. The prognosis is usually good. 


XV. DISEASES OF THE SPINAL NERVES. 

CunvrcAi, Plexus. 

(1) Oooipito-cervical Neuralgia.— This involves the nerve territory sup¬ 
plied by the occipitalis major and minor, and the auricular.* magnus nerves. 
The pains are chiefly in the back of the head and neck and in the ear. The 
condition mavJfollow cold and is sometimes associated with stiffness of the 
neelr or WiiSkT TTnless connected with it there exists disease of the bones 
or unless it is due to pressure of tumors, the outlook is usually good. There 
67 
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arc tender points midway between tbc mastoid process and the spine and just 
above Che parietal eminence, and between the stemo-mastoid and tljja trapezius. 
The affection may be due to direct pressure in carrying heavy weights., 

(2) Pressure of Cervical Bjbs. —It is remarkable how common is this 
anomaly, and the X-rays have shown that a series of cases of (a) wasting 
of one arm, particularly of the small muscles of the hands, occurring some- 
.imes in families, (6) neuralgic and panesthelie conditions,, and (c) local 
ipasms of the muscles of the hand, are due to the pressure of a cervical rib on 
;he nerves. The diagnosis is readily made and prompt relief follows removal 
3f the rib. 

(3) Affections of the Phrenio Nerve. —Paralysis may follow a lesion in 
the anterior horns at the level of the third and fourth cervical nerves, or may 
be due to compression of the nerve by tumors or aneurism. More rarely 
paralysis results from neuritis, diphtheritic or saturnine. 

When the diaphragm is paralyzed respiration is carried on by the intercos¬ 
tal and accessory muscles. When the patient is quiet and at rest little may be 
noticed, but the abdomen retracts in inspiration and is forced out in expiration. 
On exertion or even on attempting to move there may be dyspnoea. If the 
paralysis sets in*8uddenly there may be dyspnoea and lividity, which is usually 
temporary (W,. Pasteur). Interaurrent attacks of bronchitis seriously aggra¬ 
vate the condition. Difficulty in coughing, owing to the impossibility or 
drawing a full breath, adds greatly to the danger of this complication. 

When the phrenic nerve is paralyzed on one side the paralysis may be 
scarcely noticeable, but Careful inspection shows that the descent of the dia- 
plirugm is much less on the affected side. 

The diagnosis of paralysis is not always easy, particularly in women, who 
habitually use this muscle less than men, and in whom the diaphragmatic 
breathing is less conspicuous. Immobility of the diaphragm is not uncommon, 
particularly tin diaphragmatic pleurisy, in large effusions, and in extensive 
emphysema. The muscle itself may be Regenerated and its power impaired. 

Owing to the lessened action of the diaphragm, there is a tendency to 
accumulation of blood at the bases of the lungs, and there may be impaired 
resonance and signs of oedema. As a rule, however, the paralysis is not con¬ 
fined to this muscle, but is part of a general neuritis or an anterior polio¬ 
myelitis, and there are other symptoms of value in determining its presence. 
The outlook is usually serious. Pasteur states that of 15 cases following diph¬ 
theria, only 8 recovered. The treatment is that of the neuritis or polio-myelitis. 

Hiccough. —Here may, perhaps, best be considered this remarkable syrop- 
■ tom, caused by intermittent, Budden contraction of the diaphragm. The mech¬ 
anism, however, is complex, and while the afferent impressions to the respira- 
toiy centre may be peripheral or central, the efferent are distributed through the 
phrenic nerve to the diaphragm, causing the intermittent spasm, and through 
the laryngeal branches of the vagus to the glottis, causing sudden closure as 
«the air is rapidly inspired. W. Langford Symes groups the cases into: , 

(а) Inflammatory, seen particularly in affections of the abdominal vis¬ 
cera, gastritis, peritonitis, hernia, internal strangulation, appendicitis, suppu¬ 
rative pancreatitis, and in the severe forms of typhoid fevgr. 

(б) Ikbitativk, as in the direct stimulation of the diaphragm when ven 
hot substances are swallowed, in disease ol the oesophagus near the diaphragm. 
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hysteria, epilepsy, shock, or cerebral tumors. Of those cases Hi., hysterica 
are, perhups, the most obstinate. - nuU 

The. treatment is often very unsatisfactory Sometimes in tin .. 

forms a sudden roller irritation a,It check d/al once, Headers 
Symposium will remembe tha, the physician lirvxuuacLu* recommended m 
Austpphanes who had hiccough fii.m eating too much, cither/1« hold his 
hioath (which for trivial forms of hiccough ,» very satisfacb.n )[Tr lo ZrZ 
WithA little water; lull if it stilt continued. •• trcklu your nose with something 
and sneeze, and if yon sneeze once or (Mice even (lie imj-violent hiccough 
is sure to go the attack must tunc been of some severity. as it is staled 

subsequently that the hiccough lh)1 Jm | .^appear mild ..ad 

resorted to the sneezing. • ' 

/ Ico, a teaspoonful of salt and lemon-juice, or salt and vinegar, or a tea¬ 
spoonful of raw spirits may be tried. When the hi.cough is due to gastric 
irritation, lavage is sometimes promptly cuialne. I saw a case of a week's 1 
duration cured by a hypodermic injection of gr. ( of apomorplim. In obsti- 1 ' 
nate cases (lie various antispasmodics lane been used in*succession., I’ilo-r. 
carpine has been reeommended. The ether spray on the epigastrium niav lie 
promptly curative. Hypodermics of morphia, iiilialalions of chloroform, (lie 
use of nitrile of amyl and of nitroglycerin, tune been benelicial in some cases. 
Galvanism over the phrenic nerve, or pressure on the nerves, applied Mwcdi : 
the heads of (lie slerno-cleido-mastrild muscles may lie used. Strong traction 
upon the tongue may give immediate relief. 


Hr win u. I’i.iai s 

(1) Combined Paralysis.—The plexus nun he involved in (lie supracla¬ 
vicular region by compression of I lie nerve trunks as they leave the spine, or by 
tumors and other morbid processes in the on k Heli mH Im rbiviele lesions are 
more common and result from injurii . following si wIoluUmii or fruelure. some¬ 
times; from ^neuritis. A oomoat rib may bad to a pressure paraly-is of 
the lower cord of the plexus. A not infrequent form of injury in this re¬ 
gion follows-falls or blows on tho nock, which by lateral Ilex ion of the 
bead and depression of the shoulder seriously stretch the plexus. The en¬ 
tire plexus may be ruptured and the arm lie totally pnrulv/cd. The rupture 
may occur anywhere between the vertebra' and the clavicle, anil involve 
“H the cords of the plexus, or only the upper ones. The so-called "obstet¬ 
rical palay,” duo to drawing apart of the head and I lie shoulder during 
delivery, is an instance of this sort of injury. In these cases, however, the 
rupture of the plexus is usually only a partial one, involving its upper cord 
alone, so that the deltoid, .biceps, supra- and infra-spinati, brjichialis anticus, 
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and'Supinator longus muscles may alone be affected. When the entirg plexus 
h as be en raptured a complete motor., and sensory paralysis of themrm is pro¬ 
duced. • The roots may even he tom away from the spinal cord. Theqaupfl will 
then be contracted on the side of the injury, and the arm hang from the body 
like a flail. Another common cause of lesion of the brachial plexus fi luxation ' 
of the head of the humerus, particularly the subcoracoid form. 

A primary neuritis of the brachial plexus is rare. More commonly the 
•process is an ascending neuritis from a lesion of a peripheral branch, involving 
first the radial or ulnar nerves, and spreading upward to the plexus, producing 
gradually complete loss of power in the arm. 

(2) lesions of Individual Serves of the Plexus. —(a) Long Thoracic 
Nerve.— S err at us paralysis follows injury to this nerve in the neck, usu¬ 
ally by direct pressure in carrying loads, and i* very common in soldiers. 

It may be due to a neuritis following an acute infection or exposure. Isolated 
serratus paralysis is rare. It "usually occurs in connection with paralysis of 
other muscles of the shoulder girdle, as in the myopathies and in progressive 
muscular atrophy! Concomitant trapezius paralysis is the most frequent. In 
the isolated paralysis there is little or no deformity with the hands hanging 
by the sides. There is slight abnormal obliquity of the posterior border of the 
scapula and prominence of the inferior angle, but when, as so commonly hap¬ 
pens, the middle part of the trapezius is also paralyzed, the deformity is 
marked. The shoulder is at a lower level, the inferior angle of the scapula 
is displaced inward and upward, and the superior angle projects upward. 
When the a.rms are held out in front at right angles to the body the scapula 
becomes winged and stands out prominently. The arm can not, as a rule, 
be raised above the horizontal. The outlook of the cases due to injury or to 
neuritis is good. 

(6) ClBDUiufLEX Nerve. —This supplies tho deltoid and the teres minor. 
The nerve is apt to be involved in injuries, in dislocations, bruising by a 
crutch, or sometimes by extension of inflammation from the joint. Occasion¬ 
ally the paralysis arises from a pressure neuritis during an illness. As a con¬ 
sequence of loss of power in the deltoid, the arm can not be raised. The wast¬ 
ing is usually marked and changes the shape of the shoulder. Sensation may 
also be impaired in the skin over the muscle. The joint may be relaxed and 
there may be a distinct space between the head of the humerus and the 
acromion. 

(c) Unacuxo-BpiiUL Pa ral ysis : Radial Paralysis. —This is one of the 
most common of peripheral palsies, and results from the exposed position <>[ 
the musculo-spiral nerve. It is often bruised in the use of tho crutch, hv 
injuries of the arm, blows, or fractures. It is frequently injured when a 
person fall* asleep with the arm over the back of a chair, or by pressure of 
the body upon the arm when a person is sleeping on a bench or on the ground. 

It may be paralyzed by sudden violent contraction of the triceps. It is sonn- 
* times involved in a neuritis from cold, but this is uncommon in comparison 
with other causes. The paralysis of lead poisoning is the result of involve¬ 
ment of certain branches of this nerve. 

A lesion when high up involves the triceps, the brachialis anticus, and the 
supinator longus, as well as the extensors of the wrist and fingers. Natural!', 
m Ineinna Inst ahmro +Vio elhnw the nrm muscles and the Rimini) tor lontTUS arc 
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spared.. The most characteristic feature of the paralysis is the wrist-drop and 
the inability to extend the first phalanges of the lingers and thumb. In' the 
pressure palsies the supinators are usually involved and the movements of 
supination can not be accomplished. The sensations may 1 m; impaired, or there 
may be marked tingling, but the loss of sensation is rarely so pronounced as 
that of motion. 

The affectitm is readily recognized, but it is sometimes dillieiilt to say upon 
what it depends. The sleep and pressure palsies are. as a rule, unilateral um\ 
involve the supinator longus. The paralysis from lead is bilateral and the 
supinators are unaffected. Bilateral wrist-drop is a very common symptom 
in many forms of multiple neuritis, particularly the alcoholic; hut the mode 
of onset and the involvement of the legs and aims are features which make the 
diagnosis easy. The duration and course of the miisculo-spirnl paralyses are 
very variable. The pressure pukies may disappear in a few days. Recovery’ 
is the rule, even when the affection lasts for many weeks. Tin; electrical exam¬ 
ination is of importance in the prognosis, and the rules laid down under 
paralysis of the facial nerve hold good here. •. 

The treatment is that of neuritis. 

(d) Ulnae Nkkvk. —The motor branches supply the ulnar half of the deep 
flexor of the fingers, the muscles of the liltIfc linger, the mlerossei, the adduc¬ 
tor and the inner head of the short flexor of the thumb, and the ulnar flexor 
of the wrist. The sensory branches supply the ulnar side of the hand—two 
and a half fingers on the back, and one and a half fingers on the front. Pural- 
ysis may result from pressure, usually at the elbow-joint, although the nerve 
is here protected. Possibly the neuritis in the ulnar norvje in srtipe cases of 
acute illness may be due to this cause, dowers mentions the case of*u lady 
who twice had ulnar neuritis after confinement. Owing to paralysis of* tho 
ulnar flexor of the wrist, the hand moves toward the radial side; adduction 
of the thumb is impossible; the first phalanges cun not be flexed, und tho 
others can not be extended. In long-standing cases the first, phalanges are 
overextended and the others strongly flexed, producing the claw-hand; but this 
is not so marked as in the progressive muscular atrophy. 1 he loss of sensa¬ 
tion corresponds to the sensory distribution just mentioned. 

(e) Median Nkkve.— 1 This supplies tho flexors of the fingers except the 
ulnar half of the deep flexors, the abductor and the flexors of the thumb, the 
two radial lumbricales, the pronators, and the radial flexor of the wrist. The 
sensory fibres supply the radial side of the palm and the front of the thumb, 
the first two fingers and half the third finger, and the dorsal surfaces of tho 


same three fingers. . . 

This nerve is seldom involved alone. Paralysis results frojn injury and 
occasionally from neuritis. The signs are inability to pronale Jhe forearm 
beyond the mid-position. The wrist can be flexed only toward the ulnar side; 
the thumb can not be opposed to the tips of fingers. The second phalanges 
can not be flexed on the first; the distal phalanges of tho first and second 
fingers can not be flexed; but in the third and fourth 
be performed by the ulnar half of the flexor pro undus 1 he loai °* ^^1011 
is in the region corresponding to the sensory distribution ^dy mention«l. 
The wasting of the thumb muscles, which is usually marked m this paralysis, 
gives to it a characteristic^ appearance. 
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Lumbar and Sacral Plexuses. 

The lumbar plexus is sometimes invdlved iu-grosidths oi the lymph-gitads, 
in psoas abscess, and in disease <jf the bones of the vertebra). Of its branches 
the obturator nerve is occasionally injured during parturition. When para¬ 
lyzed the power is lost over the adductors of the thigh and one leg can not 
life crossed over the other. Outward rotation is also disturbed! The anterior 
crural nerve is sometimes involved in wounds or in dislocation of the”hip-joint, 
less commonly during parturition, and sometimes by disease of the bones and 
in psoas abscess. The special symptoms of affection of this nerve are paralysis 
of the extensors of the knee Vith wasting of the muscles, anesthesia of the 
antero-lateral parts of the thigh and of the’inner side of the leg to the big 
toe. This nerve is sometimes involved early in growths about the spine, and 
there may be pain in its area of distribution. Loss of the power of abducting 
the thigh results from paralysis of the gluteal nerve, which is distributed to 
the gluteus medius and minimus muscles. 

External Cutaneous Nerve .—A peculiar form of sensory disturbance, con¬ 
fined to the territory of this nerve, was first described by Bernhardt in 1895, 
and a few months later by Roth, who gave it the name of meralgia paraesthet¬ 
ica. The disease is probably due fo a neuritis which seems to originate in that 
part of the nerve where it passes under Poupart’s ligament, just internal to 
the anterior superior iliac spine. The nerve is usually tender on pressure at 
this point. The disease is more common in men. Musser and Sailer in 1900 
collected 99 cases, of which 75 were in men. A large number of the cases are 
attributable to direct traumatism or to simple pressure on the nerve by the 
aponeurotic canal through which it passes. Pregnancy is among the more 
conimon causes in women. The sensory disturbances consist of various forms 
of parffisthesia located over the outer side, of the thigh, oftentimes with some 
actual diminution in the acuity of sense perception. The symptoms in varying 
intensity may persist for years, and the discomfort in some cases be so great, 
and so much exaggerated even by the mere touch of the clothing, that patients 
may be greatly incapacitated thereby. Excision of the nerve as it passes under 
Poupart’s ligament has given good results. 

The sacral plexus is frequently involved in tumors and inflammations 
within the pelvis and may be injured during parturition. Neuritis is com¬ 
mon, usually an extension from the sciatic nerve. 

Of the branches, the sciatic nerve, when injured at or near the notch, eauset 
paralysis of the flexors of the legs and the muscles below the knee, but injur) 
below the middle of the thigh involves only the latter muscles. There is aW 
anaesthesia of the outer half of the leg, the sole, and the greater portion ol 
the dorsum of the foot. Wasting of the muscles frequently follows, and then 
may be trophic disturbances. In paralysis of one sciatic the leg is fixed at 
the knee by the action of the quadriceps extensor and the patient is able tc 
'walk. 

Paralysis of the small sciatic nerve is rarely seen. The gluteus maximu 
is involved and there may be difficulty in rising from a seat. There is a str'q 
of anaesthesia along the back of the middle third of the thigh. 

External Popliteal Nerve .—Paralysis involves the perontei, the long ex 
tensor of the toes, tibialis anticus, and the extensor brevis digitorum. Tb 
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%nkle can.not be lie.Mil, resulting in a condition known as foot-drop, and as 
the toes caAnot be raised the whole leg must lie lifted, producing the charac¬ 
teristic steppage gait seen in so many*forms of peripheral neuritis. In long¬ 
standing cases the foot is permanently extended and there is wasting of'tho 
anterior tibial and peroneal muscles. The loss of sensation is hi the outer 
half of the front, of the leg and on the dorsum of (lie foot. 

Internal Popliteal Nerre .— When paralwcd, plantar Ilex ion itf the foot and 
flexion of the toes are impossible. The foot can not be adducted, nor can the 
patient rise on tiptoe. In long-standing eases talipes calcaneus follows and 
the toes assume a elaw-like position from secondary contracture, due to o\er- 
extension of the proximal and flexion of the second and third phalanges. 


Sciatica. 

This is, as a rule, a neuritis cither oT the .sciatic nerve or of its cords of 
origin. It may in some instances he a functional neurosis or neuralgia. 

It occurs most commonly m adult males. A history of jiieumal ism or of 
ggjit is present in many cases. Exposure to cold, particularly after heavy 
muscular exertion, or a severe welting are not uncommon causes. Within the 
pelvis the nerves may he com pressed by bii'ge ovarian or uteryie tumors, by 
lymphadcnomala, by the fielal head during labor; occasionally lesions of the 
hipsjoint induce a secondary sciatica. More commonly, however, the condition 
is due-to-chrome arthritis of the spinal column. The condition of the nerve 
has been examined in a few cases, and it lias til leu Ink'll seen in the operation 
of stretching. It is, as a rule, swullen, reddened, and in a imidilfoii of inter¬ 
stitial neuritis. The affection may he most intense at tho sciatic notch or in 
the nerve about the middle of the thigh. (i • 

Of the symptoms, pain is the most constant and troublesome. I lie onset 
may bo severe, with slight pyrexia, hut, as a rule, it is gradual, and for a time 
there is only slight pain in the back,of the thigh, particularly m certain posi¬ 
tions or after exertion. Soon the pain becomes more mleiise, and instead of 
being limited to the upper portion of the nerve, extends down the thigh, reach¬ 
ing the foot and radiating over (he entire distribution of the nerve, the 
patient can often point out the most sensitive spots, usually at the notch.or 
in the middle of the thigh; and on pressure these are exquisitely painful, ihe 
pain is described as gnawing or burning, and is. Usually constant, hut ill some 
instances is paroxysmal, and often worse at night. Op walking d may he very, 
great; the knee is bent and the lialient treads on the toes, so as o relieve the 
tension on the nerve, in protracted eases (here , nay be mu el, wasting of 
the muscles, hut the reaction of degeneration can seldom be obtained. In these 
chronic cases cramp may occur ami fibrillar contractions. Herpes may develop, 
but this is unusual. In rare instances the neunl.s ascends and involves tho 

8P /mvTduration and course arc extremely variable. As a rule it is an oh, 
stiaatedbtik lasting for months, or even, with slight remissions, for years. 

uncommon, and the disease mav he relieved ,n one nerve only 
to appear in the other. In the severer forms the patient is bedridden, and 
such*cases prove among tho most distressing and trying winch the physician 

is called upon to treat. 
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In the diagnosis it is important, in the first place, to determine whether^ 
the disease is primary, or secondary to'some affection of the pebdk or of the 
spinal pord. A careful rectal-examinatiah should be made, and, in women, 
pelvic tumor should be excluded Lug ibago m ay be confounded with it. ^Af¬ 
fections of the hip-joint, are easily distinguished by the absence of tenderness 
in the course of the nerve and the sonse-of-paw-oa-raovement of the hip-joint 
or on pressure in the region of the trochanter. ZThere arc instances ofjsacxo- 
jliamdlacase in which the patient complains of pain in the upper parrof the 
thigh, which may sometimes radiate; but careful examination will readily 
distinguish between the affections.Pressurejjn thc nerve trunks of the cauda 
equina, as a rule, causes bilateral pain and disturbances of sensation, and, as 
double sciatica is rare, these circumstances always suggest lesion of the nerve 
roots. ^Between the..severe lightning pains of tabea^ad sciatica the differences 
* ar e usually .well defined. * 

Treatment.— The spinal column should be carefully and systematically ex¬ 
amined, for numerous cases have been relieved by orthopedic. procedures. The 
pelvic organs should also bo investigated. Constitutional conditions, such as 
rheumatism and gout, should receive appropriate treatment. In a few cases 
with pronounced rheumatic history, which come on acutely with fever, the 
i.salicylatea.seem to do good. Inf other instances they are quite useless. If 
there is ajsuspicioa of syphilis, the iodide of potassium should be employed, 
and ir&ganty cases salines. 

-ilesl in bed with fixation of the limb by means of a long splint is a most 
valuable method of treatment in many cases, one upon which Weir Mitchell 
has specially insisted. I have known it to relieve, and in some instances to 
cure, dbstinate and protracted cases which had resisted all other treatment. 
^-Hydrotherapy is sometimes satisfactory, particularly the warm baths or the 
mud baths. Many cases are relieved by a prolonged residence at one of the 
thermal springs. 

< Antipyrin, antifebrin, and quinine arewf doubtful benefit. 

-| I peal applications are more beneficial. The hot-iron or the thermo-eautery 
or blisters-relieve the pain temporarily. Deep injections into the .nerves give 
great relief and may be necessary for the pain. It is best to use.cocaine at 
first, in doses of from an eighth to a quarter of a grain. If the pain is un¬ 
bearable'morphia may be used, but it is a dangerous remedy in sciatica and 
should be withheld as long as possible. The disease is so protracted, so liable 
to relapse, and the patient’s morale so undermined by the constant worry and 
the sleepless nights, that the danger of contracting the morphia habit is very 
great. On no consideration should the patient be permitted to use the hypo¬ 
dermic needle himself. It is remarkable how promptly, in some cases, the 
at rti n fiii r wi «w .afa the nerve will relieve the pain; Acupuncture 
may.also be tried; the needles should be thrust deeply into the most painful 
spot for a distance of about 2 inches, and left for from fifteen to twenty 
minutes. The injection of chloroform into the nerve has also been reerfta- 
mended. 

Electricity-is an uncertain remedy. Sometimes it gives prompt relief; in 
other cases it may be used for weeks without the slightest benefit. It is most 
serviceable in the chronic cases in which there is wasting of the legs, and 
should be combined with massage. The galvanic current should bo used; a 
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lkt electrode should be placed over the viatic notch, and a smaller one used 
along the fcurse of the nerve and its branches, la. very, obstinate cases'nerve- 
stretching may be employed. It Ms sometimes successful* but in other in- 
stances the condition recurs and is as bad a* ever. 


G. general and functional diseases. 

L ACUTE DELIRIUM (QglTs Mania). 

Definition. —Acute delirium which runs a njpidlv fatal course, with alight 
fever, and in which post mortem no lesions are found sullieicnt to account for 
the disease. 

Eti o l ogical factors are emotional strata, menial shock and djstrcss, physical" 
pain, toxaeqyia or infection. It may occur during convalescence from fevers. 
It is a rare disease, and almost all authors arc agreed that, with few exceptions, 
it ia peculiar to women. Cases are reported by many old writers under the 
term brain fever or phrenitis. Hell, at. the lime Superintendent of the Merman 
Asylum, described it * accurately under the designation, “ it form of disease 
resembling some advanced stages of mania apd fever.” 

The disease may set in abruptly or he preceded by a jieriod'of irritability, 
restlessness, and insomnia. The mental symptoms develop with rapidity and 
may quickly reach a grade of the most intense frenzy. There are the wildest 
hallucinations and outbreaks of great violence. The patient talks incessantly, 
but incoherently and unintelligibly. No sleep is obtained, mid id last, worn 
out with the intensity of the muscular movements, the putittat beeoihcsaitterly 
prostrated and assumes the sitting or recumbent jiosture. There may sojne- 
times be definite salaam movements, and in a case which 1 saw at Westphal’Bj 
clinic the patient incessantly made motions as if working a pump handle. After 
a period of intense bodily excitement, lasting for from twenty-four to thirty- 
six hours or longer, the patient ean*bo examined, and presents the conditions 
which Bell deserilied as typlio-mania. The temperature ranges from 102° to 
104°, or oven higher. The tongue is dry, the pulse rapid and feeble; some¬ 
times there are seen on the skin hull® and pustules, and frequently sores from 
abrasion and self-inflicted injuries. Toward the dose or, according to Spitzka, 
even during the development of the disease there may lie lucid intervals. There 
may be peteehimon the skin, and often there is marked congestion of the face 
and extremities. The duration of the disease is variable. Very acute cases 
may terminate within a week; others persist for two or even three weeks. The 
course of the disease is almost uniformly fatal. The anatomical condition is 
practically negative, or at any Tate presents nothing distinctive. There is great 
venous engorgement of the vessels of the meninges and of the gray cortex. 
In two cases in which I made a careful microscopical examination of the gray 
matter there were perivascular exudation and leucocytes in the lymph sheaths, 
an<T perigangliar spaces. In the inspection of fatal cases of acute del mum 
careful examination should he made of the lungs and ileum. It should be 
borne in minebihat in a majority of the cases dying in tins manner, there is 
engorgement of the bases of the lungs or eve n deglutition pneumonia. 

* American Journal of Insanity, 1849, 
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The nature of the disease is quite unknown. Some of the cases suggest/ 
acute‘infection. Spitzka thinks that it is due to an autochthonous nerve 
poison. • 

Diagnosis. —There arc several diseases which may present identical symp¬ 
toms. As Bell remarks in his paper, the first glance in many cases suggests 
typhoid^ fever, particularly when the patient is seen after the violence of the 
mania has subsided. He gives two instances of this which* were admitted 
from a general hospital. Enlargement of the spleen, the occurrence of spots, 
and the history give clews for the separation of the cases; but there arc in¬ 
stances in which it is at first impossible to decide. Moreover, typhoid fever 
may set in with the most intense delirium. The existence of fever is the most 
deceptive symptom, and its combination with delirium and dry tongue so com¬ 
monly means typhoid fever that it is very difficult.^ avoid error. 

Acute pneumonia may come on with violent maniacal delirium and the 
pulmonary symptoms may be entirely masked. 

Occasionally acute uraemia sets in suddenly with intense mania, and finally 
subsides into a fatal coma. The condition of the urine and the absence of 
fever would be important diagnostic features. 

The character of the delirium is quite different from that of mania a potu. 
It may be extremely difficult to differentiate acute delirium from certain cases 
of cortical meningitis occurring in connection with pneumonia, ulcerative 
endocarditis or tuberculosis, or due to extension from disease of the ear. This 
sets in more frequently with a chill, and there may be convulsions. 

Treatment. —Even though bodily prostration is apt to come on early and 
be profound, in tip; case of a robust man free venesection might be tried. 1 
I havd been criticised for this advice, but repeat it. It is not at all improb¬ 
able that some of the many cases of mania in which Benjamin Rush let blood 
'with such benefit belonged to this class of affections. Considering its remark¬ 
able calming influence in febrile delirium, the cold bath or the cold pack should 
be employed. Morphia and chloroform onay be administered and hyosune 
and the bromides may be tried. Krafft-Ebing states that Solivetti has obtained 
good results by the use of ergotin. Unfortunately, as asylum reports show, the 
disease is almost uniformly fatal. 


EL PARALYSIS AGITANB. 

(Parkinson’s Disease; Shaking Palsy.) 

Definition. —A chronic affection of the nervous system, characterized by 
muscular weakness, tremors, and rigidity. 

Etiology. —Men are more frequently affected than women. It rarely 
occurs under forty, but instances have been reported in which the disease began 
about the twentieth year. It is by no means an uncommon affection. Direct 
•heredity is rare, but the patients often belong to families in which there •an¬ 
other nervous affections. Among exciting causes may be mentioned exposure 
to cold and wet, and business worries and anxieties. In some instances the 
disease has followed directly upon severe mental shock or trauma. Cases have 
been described after the specific fevers. Malaria is believed by some to be an 
important factor, but of this there is no satisfactory evidence. 
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Morbid Anatomy. —No constant lesions have boon found. The similarity 
between certain of the features of Parkinson's disease; and (host; of ohl ago 
suggest that the affection may depend upon a premature senility of certain 
regions of the brain. Our organs do not age uniformly, but in some, owing to 
hereditary disposition, the process may he more rapid than in others. “ Park¬ 
inson’s disease has no characteristic lesions, hut on the other hand it is not a 
neurosis. It ln!s for an anatomical basis the lesions of cerebro-spinnl senility* 
which only differ from those of true senility in their early onset and greater, 
intensity” (l)ubief). The important changes are doubtless in the cerebral 
cortex. 

Symptoms. —The disease begins gradually, usually in one or other hand, 
and the tremor may be either constant or intermittent. With this may la; asso¬ 
ciated weakness or still'ne^. At first these symptoms limy he present, only 
after exertion. Although the onset is slow and gradual in nearly all eases,"' 
there are instances in which it sets in abruptly after fright or,trauma. When 
well established the disease is very characteristic, and the diagnosis can lie made 
at a glance. The. four prominent symptoms are tremor, weakness, rigidity, 
and the attitude. 

Tbbmob. —This may ho in the four extremities or confined to hands or 
feet; the head is not so commonly affected. •The tremor is usually marked in 
the hands, and the thumb and forefinger display the motion made in the act 
of rolling a pill. At the wrist there are movements of pronatmn and supina¬ 
tion, and, though less marked, of flexion and extension. The upper-arm mus¬ 
cles are rarely involved. In the legs the movement is most evident at the 
ankle-joint, and less in the toes than in the fingers. Shutting of'tjie head is 
less frequent, hut does occur, and is usually vertical, not rotatory. Lite rate 
of oscillation is about five per second. Any emotion exaggerates the inovcnifut. 
The attempt ul a voluntary movement may check the tremor (tin; patient may 
be able to thread a needle), but it returns with increased intensity. The 
tremors cease, as a rule, during sleep, but. persist when the muscles are not 
in use. The- writing of Uie patient is tremulous and zigzag. 

Weakness. —Loss of power is present in all cases, and may occur even be¬ 
fore the tremor, but is not very sinking, as tested by the dynamometer until 
the late stages. The weakness is greatest where the tremor is most developed 
The movements, too, are remarkably slow. There is rarely complete loss of 


rower 

Bigidity may early be expressed in a slowness and stiffness in the volun¬ 
tary movements, which are performed with some effort and d.flieu ty, and all 
the actions of the patient are deliberate. Tins rigidity is m all the muscles, 
and leads ultimately to the characteristic attitude. 

Attitude and Gait. —The head is bent forward the back is bow«1 and 
the arms are held away from the body and are somewhat flexed at the t»w- 
joints. The face is expressionless, and the movements of the 1. . are 
slow. The "eyebrows are elevated, and the whole expression is immobile oi> 
mask-like the so-called Barkinsou^jnask. The voice, as pointed out bv Bu - 

SS Jfct ESS-** "t *- ■‘Sfi 

a sentence; then the words are uttered with rap 1 ty, . h 0 f 

SkSfitf? hL 5L? 
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hand is at rest; in the late stages they can not be extended. Occasional^ 
there*is overextension of the terminal phalanges. The hand is usually turned 
toward the ulnar side and the attitude somewhat resembles that of advanced 
cases of rheumatoid arthritis. In the late stages there are contractures at the 
elbows, knees, and ankles. The movements of the patient are characterized 
by great deliberation. He rises from the chair slowly in the stooping atti¬ 
tude, with thfe head projecting forward. In attempting to*walk the step-; 
are short and hurried, and, as Trousseau remarks, he appears to be running 
after his centre of gravity. This is termed festination or propulsion, in con¬ 
tradistinction to. a peculiar gait observed when the patient is pulled backward, 
when he makes a number of steps and would fall over if not prevented—retro- 
pulsion. 

Tfhe reflexes arc normal in most eases, but in a few they are exaggerated. 

. Of sensory disturbances Charcot has noted abnormal alterations in the 
temperature sense. The patient may complain of subjective sensations of heat,_ 
either general or local—a phenomenon which may be present on one side only 
and associated with an actual increase of the surface temperature, as much 
as 6° F. (Gowers). In other instances, patients complain of cold. Localized 
sweating may be* present. The skin, especially of the forehead, may be thick¬ 
ened. The mental condition rarely shows any change. 

Variations in the Symptoms. —The tremor may be absent, but the rigid¬ 
ity, weakness, and attitude are sufficient to make the diagnosis. The disease 
may be hemiplegic in character, involving only one side or even one limb. 
Usually these arc but stages of the disease. 

Diagnosis.—In t well-developed eases the disease is recognized at a glance. 
The attitude, gait, stiffness, and mask-like expregsi^n arc points of as much 
importance as the oscillations, and usually serve to separate the cases from 
s enile and other forms of tremor. 7 Disseminated sclerosis develops earlier, and 
is characterized by the nystagrftus, and the scanning speech, and does not pre¬ 
sent the attitude so constant in paralysis, agitans. Yet Schultze and Sachs 
have reported cases in which the signs of multiple sclerosis have been asso¬ 
ciated with those of paralysis. The hemiplegic- form- mighif be -confounded 
■ with pr>»( -hemiplegic tremor, but the history, the mode of onset, and the greatly 
increased reflexes would be sufficient to distinguish the two. T he Parkins onian 
face is of great importance in the diagnosis of thejatacure and anomalous 
forms. j*p- 

The disease is incurable. Periods of improvement may occur, but the tend¬ 
ency is for the affection to proceed progressively downward. It is a slow, 
degenerative process and the cases last for years. ’ 

Treatment. —There is no method which can be recommended as satisfac¬ 
tory in any respect. Aisanic, opium, and hyoscyamine may be tried, but the 
friends of the patient should be told frankly that the disease is incurable, 
and that nothing can be done except to attend to the physical comfort* of the 
patient. Regulated and systematized exercises should be carried out •. 

. Other Forms of Tremor. 

» 

(o) Simple Tremor. —This is occasionally found in persons in whom it is 
impossible to assign any cause. It may be transient or persist for an indefi- 
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*nite time. It is often extremely slight, and is aggravated by all causes which 
lower the ^tality. 

(&) Hereditary Tremor. —C. L. Dana has rejmrted remarkable eases of 
hereditary tremor. It occurred in all the members of one family, mid begin¬ 
ni ng in .iftfancy continued without producing any serious changes. 

(c) Senile Tremor. —With advancing age Ireinuloiisiiess dupng muscular 
movements is Atromcly common, but is rarely seen under seventy. It is 
always a fine tremor, which begins in tlie hands and often extends to the’ 
muscles of the neck, causing.slight movement of the head. 

(d) Toxic tremor is seen chiefly as an cITect of tobacco, alcohol, lead, or 

m ercur y: more rarely in arsenical or opium poiSoning. In elderly men who 
smoke much it may be entirely due to the tobacco. One of the commonest 
forms of this is the alcoholic tremor, which occurs only on movement and has 
considerable range. Lead tremor is considered under lead poisoning, of which 
i£ constitutes a very important symptom. * • 

(«) Hysterical tremor, which usually occurs under circumstances which 
make the diagnosis easy, will be considered in the section oif hysteria. 


TTT- ACUTE CBjOREA. 

(Sydenham’s Chorea; St. Vitus’s Dance.) 

Definition.—A disease chiefly alToctmg children, characterized by irregular, 
involuntary contraction ot the muscles, a variable amount of psychical dis¬ 
turbance, and a remarkable liability to acute endocarditis. 

Etiology.—tSnx.—Of 551 cases which I analyzed from.the Philadelphia 
Infirmary for Diseases of the Nervous System. 71 per cent were in females 
and 29 per cent in males. Of 808 Johns Hopkins Hospital cases, 71.2 I** 
cent were females (Thayer and Thomas). 

l_ Age.—T he disease is most common between the ages of live amt tlftecn. 
Of 522 cases, 380 occurred in tin# period; 81.5 per cent in Tlmyer and 
Thomas’ scries. It is rare among the negroes and native races of America. 
Only 25 of the Johns Hopkins Hospital cases were in negroes. 1 lie cases are 
most numerous when the mean relative humidity is excessive and the baro¬ 
metric pressure low (Lewis). . . „ 

i Rheumatism.— A causal relal ship between rheumatism and chorea ha 

been claimed by many •since II,e time of Bright. I he lvngl.sb and rem 
writers maintain the closeness of this connection: on the oilier band, <h rn 

authors, as a rule, rotfanl tins miniirtion >> n ' ) ,n<,,ns 4 .“ - . 

:,54 cases in 15 5 .MTi-o.it I how of rlioiinmtiHii m the famil). 

In 88 cases, 15.8 per cent, there was a history of articular swelling acute or 
subacute. In 33 cases there were pains, some ^ 

various parts, but not assoidated with join mu ie. , .p ; g 

with manifest articular trouble, the percentage is ra ' ... tt history 

mther remarkable that in our Baltimore senes tl.c percentage with a history 

of rheumatism was the same— 2Lb. ; n chorea 

n.d doSVffSTrfor, o, < J “"« rf L In «L in.tanc 

sets ig with or follows immediatel) upon the a , 
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it is impossible to decide whether the joint symptoms 01 * the movements have 1 
, appeared first. It is difficult to differentiate the cases of irregulai^pams with¬ 
out definite joint affection. It is probable that many of them arc rheutnatw, 
and yet I think it would be a mistake to regard as such all cases in children 
in which there are complaints of vague pains in the bones or muscles^-so-called 
growing pains. It should never be forgotten, however, that a. slight nrHrular 
swelli ng may be the sole manifestation of rheumatism in a child—-so slight, 
igdecd, that the disease may be entirely overlooked. 

t, Hkaht-ihkease.— Endocarditis is believed by some writers to be the- caiw: 
of the disease. The particles of fibrin and vegetations from the valves pass as 
emboli to the cerebral vessels. On this* view, which we shall discuss later, 
chorea is the result of an embolic process occurring in the course of a rheu- 
., matie endocarditis. « 


C - Infectious Disea8 ES.-^fScarlct fuver with arthritic manifestations may 
e a direct antecedent. Sturgfes states that a history of previous^vliuoping- 
onugh occurs more frequently in choreic than in other children, but I find 
no evidence of tiffs in the Infirmary records. With the exception o ffrhcu inat 10 
fever, there is no intimate relationship between chorea and the acute diseases 
incident to childhood. It may be noted in contrast to this that the so-called 
canine- chores! is a common sequel of distemper. Chorea has been known In 
develop in the course of aqQpmte pyaemia, and to folloajtgonorrhoea and^puer- 
peral fever. 

' , Anaemia is less often an antecedent than a sequence of chorea, and though 
cases develop in children who are amende and in poor health, this is by im 
meang the rule. Chorea may develop in chlorotic girls at puberty. 

■f Pbeonancy. —A choreic patient may become pregnant; more frequently 
the disease occurs during pregnancy; sometimes it develops post partnm. 
Buist, of Dundee (Trans. Edin. Obs. Soc., 1895), has tabulated carefully flit) 
recorded cases to that date. Of 226 cases, in 6 the chorea preceded the preg¬ 
nancy; in 105 it occcurrcd during the pregnancy; in 31 in recurrent preg¬ 
nancies; 45 cases terminated fatally, and in 16 cases the chorea developed post 
partum. The alleged frequency in-illegitimate primipivnr is not home out by 
his figures. Beginning in the first-three months were 108 cases, in the set owl 
three months. 10 cases, in the last three months 25 cases. The disease is often 


severe, and maniacal symptoms may develop. 

f A ten dency to the disease is found in certain families. In 80 cases there 
was a history of attacks of chorea in other members. In one instance both 
mother and grandmother had been affected. Hjgb'ntmng, excitable, neivuu- 
children are especially liable to the disease .'] Fright is considered a frequent 
cause, but in a large majority of the cases no close connection exists between 
the fright and the onset of the disease. Occasionally the attack sets in at 
once. Mental worry, trouble, a sudden g^jpf, or a scolding may apparently 
be the exciting cause/pThe strain of education, particularly ia-gids durm!) 
' ipo tUinl hemidecade, is a most important, factor in the etiology of the dist'iin 1 
^Bright, intelligent, active-minded girls from ten to fourteen, amluTlous to d ( 
{well at school, often stimulated in their efforts by teachers and parents, font 
a large contingent of the cases of chorea in hospital aud private practiic 
Stuiges has called special attention to this school-made chorea as one seriow 
evil in our modem method of f greed education .// Imitation, which is mca 
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poned as an o.xcit Inj^ can so, is extremely rare, anil does not appear to havo 
influenced the onset in a single ease in I lie Infirmary reeorils. ♦ 

The disease may ii i|ml_lxJoilow an injury or a slight surgical operation. 
J jpfley irgtati,ou was believed to play an iinjKytant role in the disease, particu¬ 
larly the presence of $orms or4geiiital irritation; but 1 have met with no in¬ 
stance in which the disease could be attributed to either of these causes. Loual 
spasm, particularly of the fact—the habit chorea of Mitchell—may be asso¬ 
ciated with irritation in the nostrils and adenoid growths in the vault, of t,ho t 
pharynx, as pointed out by Jacobi. 

/ It has been claimed by Stevens that peuiur defect* lie at the basis of many 
ca«M_fif.chorea, and that with the correction of these the irregular movements 
disappear. The investigations of lie Seliweinitz show that ocular defects do 
not occur in greater proportion in choreic than in other children. A majority 
of the cases in which operation has been followed by relief have boon instances 
oldie, local or general. . , 

Morbid Anatomy and Pathology. —No constant lesions have hi'cn found 
in the nervous system in acute chon'll. Vascular change*,,such as hyaline 
transformation, exudation of leucocytes, minute hiemorrhages, and thrombosis ( 
of the smaller arteries, have been described. 


Embolism of the smaller cerebral vessel* has been found, .and there are ■ 
on record 7 eases of embolism of the initial artery of the retina (II. M. 
Thomas, 1901). Based on the presence of emboli, Kirkes and others have 
supported what is known as the embolic theory of the disease. Endocarditis 
is by far the most frequent lesion in Sydenham's chorea. With no disease, 
not excepting rheumatism, is it so constantly associated., I have collected 
from the literature (to July, 18!)1) the records of 73 autopsies; there were 03 
with endocarditis.* The endocarditis is usually of the simple variety, but 
the ulcerative form lias occasionally lieen described. 

We are still far from a solution of all the problems connected with chorea. 
Unfortunately, the word has been u*cd to cover a series of totally diverse dis¬ 
orders of movement, so that there are still excellent observers who hold that, 
chorea is only a symptom, and is not to lie regarded as an etiological unit. The 
chorea of childhood, the disease which Sydenham described, presents, however, 
characteristics so unmistakable that it must he regarded as a definite, substan¬ 
tive affection. We can not discuss fully, hut only indicate briefly, certain of 
the theories which have been advanced with regard to it. The most generally 
accepted view is that it is a funclioml bruin dmrder affecting the nerve- 
centres controlling the motor apparatus, an instability of the nerve-cel s, 
brought about, one supposes by hypenemia, another by aniem.a a third by 
psychical influences, a fourth by irritation, central or peripheral Of the actual 
nature of this derangement we know nothing, nor, indeed, whether the i ha ig 
are primary and the result of a faulty action of the cortica cells or wh her t e 
impulses are secondarily disturbdfl in their course down the motor path. I he 
predominance of the disease in females, and its onset at a time when the cdu-. 
cation of the brain is rapidly developing, are etiological facts which Sturges 
has urged in favor of the view that chorea is an expression of functional insta¬ 
bility of the nerve-centres. _ __ 


• Osier, Chorea and Choreiform Affections, 
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2» Tim —f'--'-'" -y originally advanced by Kirkes has a solid basissf 

of faot, but it is not comprehensive enough, as all of the cases^an not be 
brought within its limits. Ther e are instances vyithonl. endocar ditis, and 
without, so far as can be ascertained, plugging of cerebral vessels; and 
there are also cases with extensive endocarditis in which the histological 
examination of the brain, so far as embolism is concerned, was negative. 
J a favor of the embolic view is the experimental production in animals of 
chorea by Rosenthal, and later by Money, hy injonting flna pnrtmlaa.J&m 
the carotids . 

, Lately, as indeed might be expected, chorea has been regarded as anio fec- 
foiip dLtp.nft< Nothing definite has yet been determined. In favor of this 
view it has been urged, as it is impossible to refer the chorea to endocarditis or 
the endocarditis in all cases to .thanmutism, that ^nth a 

c ommon cause, som e infectious, agent* which is capftble also, in persons predis¬ 
p osed, of ex citi ng ar ticular disease. Cases have been reported in scarlet fever 
with arthritic manifestations, in puerperal fever, and rheumatism, also after 
gonorrhoea, and sjich facts are suggestive at least of the association of the 
disease with infective processes. Possibly, as has been suggested by some 
writers, the parfilytic conditions associated with chorea may be analogous to 
those which occur in typhoid and certain of the infectious diseases. On the 
other hand, there are conditions extremely diflieult to harmonize with this 
view. The prominent psychical element is certainly one of the most serious 
objections, since there can be no doubt that ordinary chorea may rapidly follow 
a fright or a sudden emotion. 

Symptom.—Three groups of cases may be recognized—the mild, seseiO) 
and mattiabal chorea. 

1 . Mild Chore a .—In this the affection of- the-muscles- is -slight, the speech 
is not seriously, disturbed, and the general health not impaired. Premoni- 
toryjymptoms are shown ini rest lessness and inability, to ait still, a condition 
well characterized by the term “fidgets.” There are^pmgliflu&l.disturbances, 
such as crying spells, or sometimes night-lcrrors. There may b^paina in the 
limbs and headache. J.Digestive disturbances ahd^anaemia may bepresent. A 
} change in the temperament is frequently noticed, and a rlnriln, quiet.child 
may become cross and irritable. After th®e-symptoms have-persisted- for a 
w eek or more the characteristic ipvnluntary h °g in . and are often 

first noticed” at” the table, when the child spills a tumbler of water or upsets a 
"plate. There may be only awkwardness or sligh^incoordination of voluntary 
movements, or‘instant, irregular clonic spasms. The" 4 eiky, irragular_char- 
actei Lof the m ovements, differentiates them from almost every, other disorder 
of motion. In the mild cases only one hand, or the hand and face, are affected, 
and it may not spread to the other side. 

In the second grade, the severe form, the* moyfiments become general and 
v l!ne patient may be. unable to get about or to feed or undress herself, owing 
,to The” constant, irregular, clonic contractions of the various muscle groqp*- 
\The speech is also affected, and for days the child may not be able to talk. 
Often with the onset of the severer symptoms TJherq is loss of power on one 
side or in the limb most affected. 

_ The third and most extreme form, the so-called mjminral nhsrcn. or 

( chorea tnsantsns. js truly a terrible disease, and may develop out of the ordi- 
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fiiaiy form. These cases are more common in mlnlt women ami may develop 
dnring ..aoe»aapey. 

I Chorea begins, as a rule, in the.hands and anna. then involves the faoo,£nd 
subsequently the legs. Tlie movements mav,bc amlin«‘il to one side—hemi-' 
r- hprea. Jhe attack begins oflenest on the right side, though occasionally it is, 
general from the outset. One arm and the opposite leg may be involved. In 
nearly 2 pne-fourth of the eases speech is affected; this may amount only to an' 
embarrassment or hesitancy, hut in other instances it becomes an incoherent, 
jumble. In.very severe eases the child will make no attempt to speak. The 
mnbilitx .ifl in articulation rather than in jihonation.Jl’uroxysiiis of panting 
and of hard expiration may occur, or odd sounds*may he produced. As a rule. 
t^he'ftTpycinents cease during sleep. 

! - A prominent symptom is muscular weakness, usually no more than a eon- ^ 
^dition of paresis. The loss'of power is slight, hut the weakness may he shown 
by an enfeebled grip or hv a dragging of the lgg or limping. t In his original 
account Sydenham refers to the “unsteady movements of one of the logs, 
which the patient drags.” There may he extreme paresis with hut few move¬ 
ments_the paralytic chorea of Todd. Occasionally a local paralysis or weak¬ 

ness remains after the attack. 

It is doubtful whether choreic spasms intend to the muscles of organic* 
life. The rapid action and disturbed rhythm of the heart present nothing 
peculiar to the disease, and there is no support for the view that irregular con¬ 
tractions occur in the papillary muscles. 

Heaiit Symptoms.— Neurotic. —As so many of life subject* ot chorea are 
nervous girls, it is not surprising that a common symptom is a rapidly acting 
hefcrt. Irregularity is not so special a feature in chorea as rapidity. he 
patients seldom complain of pain about the heart. • 

Hamic Murmurs. —With anaania and debility, not uncommon associates 
of chorea in the third or fourth week, we find a corresponding cardiac eondi- 
• tion. The impulse is diffuse, perils wavy in thin children H.c care ids 
throb vi ci blr and in the recumbent posture there may lie pulsation in tin cer¬ 
vical veins.On auscultation a systolic, murmur is heard at the base, perhaps, 

too, at the apex, soft and blowing in quality. villvl ,litis rarely 

Endncarditis.—^ in rheumatism, so in chorea, acute valvulitis rarely 
f^ri^TrilwthaTIt is usualiy'assoclded'with murmurs at one or 

practitioner the HW.it* •*— n,n, to 
ma ^ e: ,. i •t,i r( , n „ Hvstolic niurmur of soft quality is ox- 

m In thin, nervous chdd n oI the scau d JBlu .d, particu- 

tremelv common atihfi-base, w™ twmuw , f „„ 
larly at the second .left costal cartilage nnc s ? y an ,i heard 

murmur of £ amwnic, enfeebled. 

alao^alQPK the left sternal marg .^ pn( )ocnTditis or Insufficiency, 

states, and does not necessarily . ( , quality, and 

(31 i murmur .1 *“ ,|„ 

transmitted to a* or rale" ’i f ' it i, , ip „ „f enlarsonicnt of the Inert, 
mitral valve, and is usually assoe« evidence of eye and 

When in doubt it * much safer to trust 
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than to that of the ear. If the apex, beat is. in thc-normal . position, 
and the area of dulness not increased vertically or to the right of^he sternum, . 
there is probably no-serious- valvular disease. • 

'(5) The cndocarditia_nf_chorea is almost invariably of the single or 
warty form, and in itself is rlangnmus: but it is apt to lead to those 
sclerotic changes in the valve which produce incompetcncy. Of 140 patients 
examined more than two years after the attack, I found the<heart normal in 
61; in 17 there was functional disturbance, and 72 presented signs of organic 
* heart-disease. 

(6) Pericarditis is an occasional complication of chorea,.usually in cases 
with we ll-marked rheumatism. 

In an analysis of the cases at the Johns Hopkins Hospital, Thayer found 
evidence of involvement of the heart in 26 per cent of the out-patients and 
r in more than 60 per cent of the cases in the war<§. Cardiac involvement was 
more common in the cases witji a history of rheumatism, and was much more 
frequent in the relapses. 

Sensory Disturbances. —Pain in the affected limbs is not common. 
Occasionally there is soreness on pressure. There are cases, usually of henii- 
chorea, in which pain in the limbs is a marked symptom. Weir Mitchell has 
spoken of these as painful choreas. Tender points along the lines of emergence 
of the spinal nerves or along the course of the nerves of the limbs arc rare. 

Psychical disturbances are common, though in a majority of the cases 
slight in degree. < Irritability of temper, marked jyilfillness, an^cmotional 
outbreaks may indicate a complete change in the character of the child. Then? 
i^deficiency in the powers of concentration, the memory is enfeebled, and the 
aptitude Yor study is lost. Rarely there is progressive impairment of the 
intellect with termination in actual dementia. - Acute melancholia has been 
described (Edes)£ Hallucinations of sight and hearing may occur. Patients 
may behave Ban odd and strange manner and do all sorts of meaningless acts. 
By far the most serious manifestation qf this character is the maniacal de¬ 
lirium, occasionally associated with the very severe cases —chorea insaniens. 
Usually the motor disturbance in these cases is aggravated, but it has been 
overlooked and patients have been sent to an asylum. 

The psychical element in chorea is apt to bo neglected by the practitioner. 
It is always a good plan to tell the paicnis that it is not the muscles alone 
of the child which are affected, but that the general irritability and change 
of disposition, so often found, really form part of the disease. 

The condition of the reflexes in chorea is usually normal. Tmph ic 
legions rarely occu r in chorea unless, as some writers have done, we regard 
the joint troubles as nrthr , p°* hia ° »eenrring in .the course of a cerebro-spinal 
disease. 

Fever, usually, slight, was present in all but one of 110 cases treated in 
my wards (Thayer). H. A. Ilare states that in monochorea the tempera¬ 
ture on the affected side may be elevated; but this is not an invariable yule. 
Endocarditis may occur with little if any rise in temperature; but, on the 
other hand, with an acute arthritis, severe endocarditis or pericarditis, and m 
the cases of maniacal chorea, the fetor may range from (02° to 104°. 

Cutaneous Affections. —yhe-piginontstion, which is not uncommon, lS 
due to jjin nmnie Herpes zoster occasionally occurs^ Certain skin eruptions, 
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r nnml l y r imnmatin. j„ character, arc not nncnmmnn. Krytlumm 

.^flnanm h* be en. .dcscrih od-and i lime men several cases with n purfluric 
urticaria. There may, indeed, be the more aggravated condition of rheumatic 
purpura, known as Sehdnlein’s pelium rliciniuitica. Subcutaneous fibrous 
nodules, which have been noted by Knglish observers in many cases of chorea, 
associated with rheumatism, are extremely rare in the United States. 

Duration and Termination.—From eight to ten weeks is (lie average dura-* 
tion of an attack of moderate severity. Chronic chorea rarely follows the 
minor disease which we have been considering. The cases describ'd under 
this designation in children arc usually instances of cerebral sclerosis or Fried¬ 
reich’s ataxia; but occasionally an attack which has come on in the ordinary 
way persists for months or years, and recovery ultimately takes place. A 
slight grade of chorea, particularly noticeable under excitement, may jiorsist 
for months in nervous children. 

The, tendency of chorea to recur has been noticed by alj writers since 
Sydenham first made the observation. Of 110 cases analyzed for this purpose, 
240 had one attack, 110 had two attacks, ,‘1.5 three attacks,.1,0 four attacks. 
12 five attacks, and 3 six attacks. The recurrence is apt to lie vernal. 

Bscoyery is the rule in children. The statistics of onl-palienl depart¬ 
ments are not favorable for determining the* mortality. A reliable estimate 
is that of the Collective Investigation Committee of (he British Medical Asso¬ 
ciation, in which 9 deaths were reported among 43!) cases, about 2 jier cent. 

The paralysis rarely persists. Mental dnlness may lie present for a lime, 
but usually passes away; permanent impairment of the mind is an exceptional 


^Diagnosis_There are few diseases which present more charactcristic’feat- 

uros, and in a majority of instance* the nature of the trouble is recognizednt 
a glance - but there are several affections in children which mayrfimulate and 


be mistaken for it. . 

(a) Multiple and diffuse cmbraUsclcrosui. 1 tie 
for ordinary chorea, and have been described in 


cases nrc'often mistaken 
the literature as chorea 


There are doubtless chronic changes in the cortex. As a rule, the move- 
ments are readily distinguishable from those of true chorea, but t ie simulation 
rLmethnes very close ; the onset in infancy, the impaired intelligence, 
IcreS rXcs and in instances rigidity, and the chrome course of the 

disease separate them sharply'J™ ^Xlmntcteriied disease were for- 
merl^ckss^^M chorea ^ Tbe slow, irregular, incoordinate movements the 
scoliosis the^scanning speech, the early talipes, the 
i.y of the 

( c Hn rare cases t ie p y j or paraplegia of spinal origin; but 

when both legs are alt ^ ye ?J g arc vory Might. 

thrs can be the case only when closely, and unless there 

(d) Hystena may mmuha 0 J We to make a diagnosis. Most 

‘Ivinta in Ch °” ” 
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mask the true nature of the disease and patients have even been sent to ti/ 
asylflm. 

t Treatment.—^Abnormally bright, active-minded children belonging to fam¬ 
ilies with pronounced neurotic faint should be carefully watched from, tbfi ages 
of eight .to fifteen and not allowed to overtax their mental powers. So fre¬ 
quently in children of this class does the attack of chorea date from the worry 
•and stress incident to school examinations that the competition for prizes or 
places should be emphatically forbidden. 

J?he treatment of the attack consists largely in attention to hv g ie q ic niftis- 
ures, with which alone, in time, a majority of the cases recover. Parents 
should be told to scan gently the faults and waywardness of choreic children. 

, The psychical jtement, strongly developed in so many cases, is best treated 
' by quiet and siSRsion.;, The child should be confined to bed in the recumbent 
posture, and mental as well as bodily quiet enjoined. In private practice this 
is often impossible, but with well-to-do patients the disease is always serious 
enough to demand the assistance of a skilled nurse. Toys and dolls should 
not be allowed at*.first, for the child should be kept amused without excitement. 
The rest allays the hyper-excitability and reduces to a minimum the possibility 
of damage to {he valve segments should endocarditis exist. Time and again 
have I seen very severe cases which had resisted treatment for weeks outside 
a hospital become quiet and the movements subside after two or three days of 
absolute rest in bed. 

The child should be kept apart from other children and, if possible, from 
other members of the family, and should see only those persons directly con¬ 
cerned with the qursing of the case. In the latter period of the disease daily 
rubblhga may be resorted to with great benefit. 

• The medical treatment of the disease is unsatisfactory; with the exception 
of arsenic, no remedy seems to have any influence in controlling the progress 
of the affection. Without any specific action, it certainly does good in many 
cases, probably by improving the genera?, nutrition. It is conveniently given 
in the form of Fowler’s solution, and the good effects are rarely seen until 
maximum doses are taken. It may be given as Martin originally advised 
(1813); he began “ with five drops and increased one drop every day, until 
it might begin to disagree with the stomach or bowels.” When the dose of 
15 minims is reached, it may bo continued for a week, and then again in¬ 
creased, if necessary, every day or two, until physiological effects are manifest. 
On the occurrence of these the drug should be stopped for three or four days. 
The practice of resuming the administration with smaller doses is rarely neces¬ 
sary, as tolerance is usually established and we can begin with the dose ■which 
the child was taking when the symptoms of saturation occurred. I have fre¬ 
quently given as much as 25 minims three times a day. Usually the signs of 
saturation are trivial but plain, but in very rare instances more serious symp¬ 
toms develop. A fatal arsenical neuritis followed in the case of a child, aged 
. eight, who took seven drops of Fowler’s solution three times a day for ten 
days, then stopped for a week, and then took seven drops three times a day for 
fourteen days (Cary Gamble, Jr.). 

OfjMther medicines, strychnine, the ziijc ..compounds, nitrate of silver, 
bromjde-of potassium, belladonna, chloral, and especially cinueifuga, have 
been recommended, and may be tried in obstinate cases. 
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For its tonic effect electricity is sometimes useful; luit it is not necessary 
& a routing treatment. Tire question of gymnastics is an important “one. 
Early in the disease, when the movements are active, they are not advisable; 
but during convalescence carefully graduated exercises are undoubtedly liene- 
ficial. It is not well, however, to send a choreic child to a school gymnasium, 
as the stimulus of the other children and the excitement of the romping, 
violent play are very prejudicial. 

Other points in treatment may be mentioned. It is important to regulate 
the bowels and to attend carefully to the digestive functions. For the muemia 
so often present preparations of iron are indicated. 

In the severe cases with incessant movements, sleeplessness, dry tongue, 
ind delirium, the important indication is to procure rest, fqr which purpose 
chloral may be freely given, and, if necessary, morphia. Chloroform inhala¬ 
tions'may be necessary to control the intensity of tin’ paroxysms, but the lugh 
rate of mortality in this class of cases illustrate* how often our.licst endeavors 
are fruitless. The-wet pack is sometimes very soothing and should be tried. 
As these patients are apt to sink rapidly into a low typhoid*state with heart 
weakness, a supporting treatment is required from the outset.. 

Cases are found now and then which drag on from month to month 
without getting either better or worse and’resist all modes uf treatment. 
Change of air and scene is sometimes follow'd, by rapid improvement, and 
in these cases the treatment by rest and seclusion should always Ik 1 given a 


full trial. . , 

In all cases care should be taken io examine the nostrils, and glaring ocular 
defects should be properly corrected either by glasses or, .if nccefsarji, by 

^ After the child has recovered from the attack, (he parents should bo warndd 
that return of the disease is by no means infrequent, and is particularly liable 
to follow overwork at school or debilitating mlliicnccs of any kind. I hose 
relapses are apt to occur in the spring. Sydenham advised purging in order 
to prevent the vernal recurrence of the disease. 


IV. OTHER AFFECTIONS DESCRIBED AS CHOREA, 

(a) Chorea Major; Pandemic Chorea.-Tl.e com.non name. SI. Vitus’s 
dance applied to chorea has come to us from the middle ages, when under 
tlifiiinfluence of religious fervor there, were ppi.lcmics characlemed by great 
1 —r— tihL For Uk* P^tiof of IIh'mj symptom**, 

mmitement, gedicuTatmn a ddauaug 1(|l „ nWl |(rovin , (> , |m H«u- 

Jita exwive p#^'^'^-^ Epulemics of tins sort occurred 
during the ^nineteenth century, and descriptions ofthem among theearly 

settlers inWy have in ZZ 

fortunate that Sydenham applied tl hysterical mani- 

totally distinct from this chorea major, which is in reality an hysti.ncal 

festation under the influence of rehgious cxei em< ^ French). 

<*> 'I -r si.it 

Two groups of eases may » , lwe(1 H)asmo dio movements, and 

» si’.. & a*.» «ph- - 
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psychical symptoms, a condition to which French writers have given the nam/ 
tic convulsif. * 

. (1) Habit Spasm. —This is found chiefly.in. childhood, most frequently 
in girls from seven to fourteen years of age (Mitchell). Iii its simplest form 
there is a Budden, quick contraction of certain of the facial muscles, such as i 
rapid winking or drawing of the mouth to one side, or the neck muscles are 
“involved and there are unilateral movements of the head. The head is given 
a sudden, quick shake, and at the same time the eyes wink. A not infrequent 
form is the shrugging of one shoulder. The grimace or movement is repeated 
at irregular intervals, and is much aggravated by emotion. A short inspira¬ 
tory sniff is not an uncommon symptom. The cases arc found most frequently 
in children who are “ out of sorts,” or who have been growing rapidly, or wlm 
have inherited a tendency to neurotic disorders., Allied to or associated with 
this are some of the curious tricks of children. A boy at my clinic was in the 
habit every few moments of putting the middle linger into the mouth, biting 
it, and at the same time pressing his nose with the forefinger. Hartley Cole¬ 
ridge is said to ■have had a somewhat similar trick, only lie bit his arm. lu 
all those cases,the habits of the child should be examined carefully, the nose 
and vault of the pharynx thoroughly inspected, and the eyes accurately tested. 
As a rule the condition is transient, and after persisting for a few months 
or longer gradually disappears. Occasionally a local spasm persists—twitching 
of the eyelids, or the facial grimace. 

(2) Impulsive Tic (Giu.es de la Tourette’s Disease). —This remark¬ 
able alfection, often mistaken for chorea, more frequently for habit spasm, is 
really a .psychosis allied to hysteria, though in certain of its aspects it has 
the features of monomania. The disease begins, as a rule, in young children, 
occurring as early as the sixth year, though it may develop after puberty 
There is usually a markecUy neurotic family history. The special features of 
thfycomplaint arc: 

(a) Involuntary jqpyjilqr. usually affecting the facial or 

brachial muscles, but in aggravated eases all the imtscles of the body may 
be involved and the movements may be extremely irregular and violent. 

(ft) Explosive utterances, which may rese mble a bark or an inarticulate 
cry. A word heard may be mimicked at once and repeated over and over 
again, usually with the involuntary movements. To this .the tern echohilia 
has been applied. A much more distressing disturbance in these cases is 
coprolalia, or the use of bad language. A child of eight or ten may shock ib 
mother and friends by constantly using the word 'farimrlrn making lb 1 
involuntary movements, or by uttering all sorts of obscene words. QccaaiulV 
al ly acti ons are mi miclf^ — echokinesis. 

(.c) Associated with some of these cases are nnrin gp mpytat dist iKhiuw 1 : 
the patient becomes the subject of a form of obsession or a fixed idea. I" 
other cases the fixed idea takes the form of the impulse to touch objects, or it 
is,a fijmd idea.about words—onomatomania—or the patient may feel compel lid 
to count a number of times Wore doing certain actions—arithmomania. 

The disease is well marked and readily distinguished from ordinary choice. 
The movements have a larger range and arc explosive in ■character. Toured* 1 
regards the coprolalia as the most distinctive feature of the disease, d'lic 
prognosis is doubtful. I have, however, known recovery to follow. 
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(<•') Saltatory Spasm (La tali; My runhi I; ./i//Mp< , r'.).--l>amlierger lias de¬ 
scribed a disease in which vv lion tin- patu'iit al lorn plod to aland lhcre»\verc 
strong contractions in the leg muscles, which caused a jumping or spring¬ 
ing motion. This occurs only when the pqjienl atlcmpls to stand. The 
a (fiction has occurred m both men and women, more frequently in the 
former, and the subjects have usually shown marked neurotic tendencies. 

Tn many cases the condition has been transitory; in others it •has [icrsisteA 
for years. Remarkable affections similar to this in certain points occur 
as a sort of epidemic neurosis. One of the most striking of these occurs 
among the “jumping Frenchmen'’ of Maine and Canada. As described 
by Beard and Thornton, the subjects are liable on any sudden emotion 
to jump violently and utter a loud cry or sound, and will obey any com¬ 
mand or imitate any action without regard to its nature. The condition of 
eeholalia is present in a marked degree. The “ jumping" prevails in certain *' 
families. , 

A very similar disease prevails in parts of Russia and in .lava and Borneo, 
where it is known by the names of myriiicliil and latali, thy chief feature of 
which is mimicry by the patient of everything lie sees or hears. 

(d) Chronic Chorea (I [imting ton's C It ami ).— An affection characterized 
by irregular movements, disturbance of speech, and gradual (lenientin It 
is frequently hereditary. Irving \V. I .yon described it in 1 Sti;j as rltrouir 
hereditary rliureu and traced the disease through live generations. Hunting- 
ton, of Pomeroy, Ohio, at the time a practitioner on Long Island, gave, in 
1872, in three brief paragraphs the salient points in connection with the 
disease—namely, the hereditary nature, (lie association witli psychical troubles, 
and the late onset—between the thirtieth and fortieth years. 1 he disease 
seems common in the Vnited Stales, and many eases have licen reported .by 
(Harcnce King, Smkler, and others. 1 have seen it in two Maryland fain- ^ 
ihes within a few years. Under the term chrome chorea may lie grouped the ' 
’ hereditary form and the eases whiyli come on without family disposition, 
either at'middle life-or, more commonly, in the aged—senile chorea. It is 
doubtful whether the eases in children with chronic, choreiform movements, 
often with mental weakness and spastic condition of the legs, should go into 


Tire hereditary character of the disease is very striking; it lias been traced 
through four or five generations. Huntington's hither am grand athm- also 
physicians, had treated the disease in the family which he described, ( shorn, 
of East Hampton, I, I.. writes (dan. 5>Hth ISt.S, that the disease stdl con¬ 
tinues to recur in certain families described by Huntington, as it has one 
so it is said, for fully two centuries. An identical affection *,■,, 1 , 
any hereditary disposition. The age of onset is late, rarely before the thirtieth 

W The symptmus Tverv characteristic. The irregular movements are usu¬ 
ally fimtS^the hands, and the patient has slight difficulty m performing. 

«£ Z&Z*. «r in ..-»*• ...oil "(TZt 

sharp, brusque motion of S\d nl am s ip lrregu lar, swaying, 

involuntary grimaces. In a wrll-d'tlope K ^ lt 

and somewhat like that of a drunken man. ihe speech 
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the wllnlilaH lire Imdly pronounced and. ill(] istiflet, but flot.dftfin.itri)! staccato. ‘ 
The mental impairment leads finally to dementia. 

Very few autopsies have been made. ftTn cWnotorkHc Winns hava been 
found. Atrophy, of the conxaljllions, chroninramingo-encephalitisy and vas¬ 
cular changes have usually-been present, the conditions which one .would ex¬ 
pect to find in chronic dementia. The study of two cases by Faeklan (Arch, 
f. Psychiatric, 30) confirms the view expressed in former editions that the 
disease is a chronic meningo-encephalitis with atrophy of the convolutions. 

‘ The cord and peripheral nerves he found perfectly healthy. The affection is 
evidently a neuro-degenerative disorder, and has no connection with the sim¬ 
ple chorea of childhood. * 

(e) Rhythmic or Hysterical Chorea. —This is readily recognized by the 
rhythmical character of the movements. It maj affect the muscles of the 
* abdomen, producing the salaam convulsion, or involve the stemo-inastoid, 
producing a rhythmical movement of the head, or the psoas, or any group of 
muscles. In its’ orderly rhythm it resembles the canine chorea. 

, I 

V. INFANTILE CONVULSIONS (Eclampsia). 

Convulsive seizures similar to those of epilepsy are not infrequent in chil¬ 
dren and in adults. The fit may indeed be identical with epilepsy, from which 
the condition differs in that when the cause is removed there is no tendency 
for the fits to recur. Occasionally, however, the convulsions in children con¬ 
tinue and develop into true epilepsy. 

Etiology. —A convulsion in a child may be due to many causes, all of which 
lead to ad unstable condition of the nerve-centres, permitting sudden, ex¬ 
cessive, and temporary nervous discharges. The following are the most impor¬ 
tant of them: 

Debility, resulting usually from gastro-intestinal disturbance. Con¬ 
vulsions frequently supervene toward th% close of an attack of entero-colitis 
and recur, sometimes proving fatal. Morris J. Lewis has shown that the 
death-rate in children from eclampsia rises steadily with that of gastro-intes- 
tinal disorders. 

(2) Peripheral irritation. Dentition alone is rarely a cause of convul¬ 
sions, but is often one of several factors in a feeble, unhealthy infant. The 
greatest mortality from convulsions is during the first six months, before the 
teeth have really cut through the gums. Other irritative causes are the over¬ 
loading of the stomach with indigestible food. It has been suggested that 
some of these cases are toxic, owing to the absorption of poisonous ptomaines. 
Worms, to which convulsions are so frequently attributed, probably have little 
influence. Among other sources possible are phimosis and otitis. 

(3) Rickets. The observation of Sir William Jenner upon the associa¬ 
tion of rickets and convulsions has been amply confirmed. The spasms may 
Jbe laryngeal, the so-called child-crowing, which, though convulsive in nature, 
can scarcely be reckoned under eclampsia. The influence of this condition is 
more apparent in Europe than in the United^tates, although rickets is a com¬ 
mon disease, particularly tpong the colorea people. Spasms, local or gen¬ 
eral, in rickets are probably associated with the condition of debility and mal¬ 
nutrition and with cranio-tabes. 
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(4) Fever. In young children the onset of the infer!ions disuses is fre¬ 
quently with convulsions, which often take the place of a chill in the‘adult. 
It is*not known upon what they depend. Scarlet fever, measles, mid pneu¬ 
monia are most often preceded by convulsions* 

* (5) Congestion of the brain. That extreme engorgement of the blood¬ 
vessels may produce convulsions is shown by their occasional,occurrence in 
severe whooping-cough, but their rarity in ibis disease really indicates how 
Small a part mechanical congestion plays in the production of Ills. • 

(C) Severe convulsions usher in or accompany many of tiro serious dis¬ 
eases of the nervous system in children. In more Ilian .Ml per cent of the eases 
of infantile hemiplegia the affect ion follows severe convulsions. They less 
frequently precede a spinal paralysis. They occur with meningitis, tuliercu- 
lous or simple, and with tumors and other lesions of the brain. , 

And, lastly, convulsions may occur immediately after birth and persist 
for weeks or months. In such instances theft' has probably*boon meningeal 
hemorrhage or serious injury to the cortex. 

The most important question is the relation of conviflsions in children 
to true epilepsy. In (lowers’ figures of 1.4.10 cases of epilepsy, the attacks 
began in 180 during the first three years of life. Of Kill cases of epilepsy 
in children which T have analyzed, in 187 tlfe tits began within'thc first three 
years. Of the total list the greatest number, 71. was in the first year. In 
nearly all these instances there was no interruption in the rimvulsions. That, 
convulsions in early infancy arc necessarily followed,by epilepsy in after life 


is certainly a mistake. , 

Symptoms.—-The attack may come on suddenly without any warning more 
commonly it is preceded by a stage of restlessness, accompanied by twitching 
and perhaps grinding of the teeth. It is rarely so complete in its stages ns 
true epilepsy. The spasm begins usually in the hands, most commonly in the 
right hand. The eyes are fixed and staring or are rolled up. The body I in¬ 
comes stiff and breathing is suspended for a moment or two by tonic spasm 
of the respiratory muscles, in consequence of which the face becomes congested. 
Clonic convulsions follow, the eyes arc rolled about, the hands and arms twitch, 
or are flexed and extended iu rhythmical movements, the face is contorted, 
and the head is retracted. The attack gradually subsides and the child sleeps 
or passes into a state of stupor. Following indigestion the attack may lie 
single, but in rickets and intestinal disorders it is apt to be repeated. Some¬ 
times the attacks follow each other with great rapidity, so that the ch' d ncvcr 
rouses but dies in a deep coma. If the convulsion has beenJ.m>t«l cMy o 
one side there may be slight paresis after recovery, or m ' 

the convulsions usher in infantile hemiplegia when the child ~ o.^sjdc 
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When the attack is associated with debility and with rickets the diaguuoi»' 
easily‘made. The carpopedal spasms and pseudo-paralytic rigidity which are 
often associated with rickets, laryngismus stridulus, and the hydrocept&loid 
state are usually confined to the hands and arms and are intermittent and usu¬ 
ally tonic. The convulsions associated with tumor or those whifih follchv 
infantile hemiplegia are usually at first Jacksonian in character. After the 
second year convulsive seizures which come on irregularly without apparent 
cause and recur while the child is apparently in good health, are likely to 
prove truo epilepsy. 

Prognosis.—Convulsions play an important part in infantile mortality. 
In Morris J. Lewis’s table of*deaths in children under ten, 8.5 per cent were 
ascribed to convulsions. West states that 22.35 per cent of deaths under one 
.year arc caused by convulsions, but this is too high an estimate for America. 
In chronic diarrhoea convulsions are usually of ill omen. Those ushering in 
fevers are rarely# serious, and tltfe same may be said of the fits associated with 
indigestion and peripheral irritation. 

Treatment. —-livery source of irritation should be removed. If associated 
with indigestible,food, a prompt emetic should be given, followed by an enema. 
The teeth should be examined, and if the gum is swollen, hot, and tense, it 
may be lanced', but never if it looks normal. When seen at first, if the parox¬ 
ysm is severe, no time should bo lost by giving a hot bath, but chloroform 
should be given at once, and repeated if necessary. A child is so readily put 
under chloroform and with such a small quantity that this procedure is quite 
harmless and saves much valuable time. The practice is almost universal of 
putting the child into a warm bath, and if there is fever the head may be 
douched with cold water. The temperature of the bath should not be above 
95° r or 96°. The very hot bath is not suitable, particularly if the fits are due 
to indigestion. After the attack an ice-cap may be placed upon the head. If 
there is much irritability, particularly in rickets and in severe diarrhoea, small 
doses of opium will be found efficacious. When the convulsions recur after the 
child comes from under the influence of chloroform it is best to place it rapidly 
under the influence of opium, which may be given as morphia hypodermically, 
in doses of from one-twenty-fifth to one-thirtieth of a grain for a child of one 
year. Other remedies recommended are chloral by enema, in 5-grain doses, and 
nitrite of amyl. After the attack has passed the bromides are useful, of which 
5 to 8 grains may be given in a day to a child a year old. Recurring convul¬ 
sions, particularly if they come on without special cause, "should receive the 
most thorough and careful treatment with bromides. When associated with- 
rickets the treatment should be directed to improving the general condition. 

VI. EPILEPSY. ^ 

Definition.—An affection of the nervous system characterized by attacks 
bf unconsciousness, with ojjwithout convulsions. * 

The transient loss of "tSdnsciousness without convulsive seizures is known 
as oeffi ma l: the loss of consciousness with general convulsive seizuieaia known 
88 yrarkijmal. Localized convulsions, occurring usually without loss of con¬ 
sciousness, are known a s epilept iform, or more frequently as Jacksonian or 
cortical epilepsy. • 
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*1 Etiology. Age. In a large proportion of all eases, the disease begins be¬ 
fore, pnbertf. Of the 1,450 cases observed In Cowers, m 122 the disease began 
befora the tenth year, and three-fourths of the eases began before the tweu- 
tjlfith-ycar. Of 460 eases of epilepsy in children which 1 have analyzed the 
age of onset in 427 was as follows: First year, 7t; second year, 62; third 
year, 51; fourth year, 24; fifth year, 17; sixth year, 18; seventh year, 19; 
eighth year, 23; ninth year, 17; tenth year, 27; eleventh year, 111 twelfth year? 
18; thirteenth year, 15; fourteenth year, 21; fifteenth' year. 31. Aruinged, 
in hcmidecadcs the figures arc as follows: From the first to the fifth year, 229 ;' 
from the fifth to the tenth year, 104; from the tenth to the fifteenth year, 95. 
These figures illustrate in a striking manner the>oarly onset of the disease in 
aiaiga-proportion of the eases. It is well always to be suspicious of epilepsy 
developing in the adult, for in a majority of such eases the convulsions are due 
to a local lesion. 


1 Sex.—H o special influence appears to be discoverable in this relation, cer¬ 
tainly not in children. Qf 433 cases in my tables, 232 were males and 203 
were females, showing a slight predominance of the male se*._ .Mint.puberty 
unquestionably, if a large number of cases are taken, the males are in excess. 
The figures of Sieveking and Reynolds would lend to show flint the disease 


is rather more prevalent in females than in suiles. , 

Heredity. —Much stress lias been laid upon this by many authors ns an 
"important predisposing cause, and the statistics collected give from 9 to over 
40 per cent. Gowers gives 35 per cent for his cases, which have special value 
apart from other statistics embracing large numbers of epileptics m Hint they 
were collected by him in his own practice. In our figures iUp|K-ufs to play a 
minny rnp. In the Infirmary list there were only 31 eases in which theft; was 
a history of marked neurotic taint, and only 3 in which the mother liciwlf 
had been epileptic. In the Elwyn cases, as might, he expected, the pcrcenlage 
is larger. Of the 126 there was in 32 a family history of nervous derangement, 
of some sort, either paralysis, epilepsy, marked hysteria, or insanity. II is 
interesting to note that in this group, in which the question of heredity is 
carefully looked inlo, there were only two in which the mol her laid ha- 
epilepsy, and not one in which the father had been affected. mien . I 
was not a little surprised to find in the l.,t of my cu-es that hcicdiUi.y 
influences played so small a part. 1 have hoard this opinion e.xp.v,-cd by 
certain French physicians, notably Marie, who also ... writing ..pm. < >«' 
question takes strong grounds against heredity as an important fadm m 


^WhUe then it may be said that direct inheritance U comparatively un¬ 
common, yet the children of neurotic families in which neuralgia, m.,amty ; 

and hysteria urevail are more liable to fall victims to the disease. 

sc; Stfiia 4 •'V t "i sa • 

257 cases could be traced directly t<> a «> 1(1 " , H (j MII . (s:i eases 

there were associated conditions, such as syp n '» ‘ .j ’ |,’i K „ res 

in which the alcoholism was probably the icm, Xjitiw found 83 

equally strong are given by 0 f the 126 Elwyn cases, in 

with a marked history of parental intemperance, ui u* 

» 
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which the family hiBtory on this point was carefully investigated, a definite? 
statement was found in only 4 of the cases. 

Y Swhili s .—This in the parents is probably less a predisposing than an' 
’ actuaHcause of epilepsy, which, is the direct outcome of local cerebral mani¬ 
festations. There is no reason for recognizing a special form of syphilitic 
epilepsy. On the other hand, convulsive seizures due to acquired syphilitic 
disease of the’brain are very common. 

: Pfitsoag,— Alcohol. —Severe epileptic convulsions may occur in steady 

drinkers. 

•l Of-exciting causestjfright is believed to be important, but is less so, I 

'think, than is usually stated t Trauma is present in a certain number of in¬ 
stances. An important group depends upon aJocal disease of the brain exist¬ 
ing from childhood, as seen in the post-hemiplegic epilepsy. Occasionally cases 
' follow thetinfectious fevers, j Masturbation has wjen stated to be a special 
cause, but its influence is probably overrated. A large group of convulsive 
seizures allied to epilepsy are due to some<jtqxic agent, as in le&d. poisoning 
and injjrsemia.. . 

» Reflex CAUSES.-gePentition andfcworms,rthe.irritation of a cicatrix, some 
' lQgal affection, such as. adherent prepuce, oi$i foreign body in the eai_or_ihe 
nose, are given as causes. In many of these cases the fits cease after the re¬ 
moval of the cause, so that there can be no question of the association between 
the two. In others the attacks persist. Genuine cases of reflex epilepsy are, 
I believe, race. A remarkable instance of it occurred at the Philadelphia 
Infirmary for Diseases of the Nervous System in the case ofea man with a 
testis in the ingqinal canal, pressure upon which would cause a typical fit. 
EemoVal of the organ was followed by cure. 

< Cardiovascular epilepsy is usually^a manifestation of advanced arterio¬ 
sclerosis, and is associated with slow.pulse (see Stokes-Adams .Disease). 
There may be palpitation and uneasy sensations about the heart prior to the 
attack. f.The passage of a. gall-stone or* the iremoval of pleuritic, fluid may 
induce a fit.»,j Indigestion and gastric troubles are extremely common in epi¬ 
lepsy, and in many instances the eating of indigestible articles seems to pre¬ 
cipitate an attack. And lastly, epileptic seizures may occur in old people 
without obvious cause. 

Symptom*. —(1) Geajju Mal.-/-P receding the fits there is. usually a local¬ 
ized sensation, known as an aura, in some part of the body. This, may be 
somatic, in which the feeling comes from some particular region in the periph¬ 
ery, as from the finger or hand, pr is a sensation felt in the stomach or about 
the heart The peripheral sensations preceding the fit are of great value, 
particularly those in which the aura always occurs in a definite region, as in 
one finger or toe. It is the equivalent of the signal sym^pm in a fit from 
a brain tumor. The varieties of these sensations are numerous. The epigas¬ 
tric sensations are mostcommon. In these the patient complains of an uneasy 
t sensation, in the. epi gastri um or distress in.ihe intestines, or the sensation»may 
not be unlike that of heart-bum and may be associated with palpitation. 
These, groups are sometimes Tcnown as pnenmpgastric aurse or warnings. 

Qf psych ical anxse one of the most common, as desciibed by Hughling* 
Jackson, is the vague , dreamy state, a sensation of. strangeness or sometime 
» of terror. The aurte may be associated with special senses; of these the most 
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r S l StinS nC ^ oUi « ht " r *'.isalions of color; 
less commcmly, distinct objects are seen. Tl,e auditory aura- consist of noi^ 

UL-Uta ear, odd sounds, musical tones, or occasionally voices. Olfactory an 
gustatory aur®, unpleasant tastes and odors, jre rare ‘ 

.Occasionally the fit may be preceded not by an aura, but by certain move¬ 
ments; the patient, may turn round rapidly or run will, great 'speed for a few 
minutes, the so-called epilepsia proenrsiya. In one of the Klwyil cases the lad 
stood on his toes aud twirled with extraordinary rapidity, so that his features 
were scarcely recognizable. At the onset of the attack the patient may give a* 
loUl i Scr0am ° r yul1, 1,10 sn_c:lll(,<l epileptic cry. The patient drops as if shot, 
malting no effort to guard the fall. In consequence of this epileptics fre¬ 
quently injure themselves, cutting the face or head or burning themselves. In 
the attack, as described by Hippocrates, “the patient loses his s|ieeoh and 
chokes, and foam issues from the mouth, the teeth are lived, the Immls nro 
contracted, the eyes distorted, he becomes insensible, and in^ some eases tho 
bowels are affected. And these symptoms occur sometimes on the left side, 
sometimes on the right, and sometimes on both." The lit.ujay he described 
in three stages: 

(a) Tonic Spasm .—The head is drawn back or to the rigfit, and the jaws 
are fixed. The hands arc clinched and the legs extended. Tliis.tonie coni ruc¬ 
tion affects the muscles of the chest, so that respiration is impeded and the 
initial pallor of the face changes to a dusky or livid hue.- The muscles of 
the two sides arc unequally affected, so that tho head and neck are rotated or 
the spine is twisted. The arms arc usually flexed at lliii elbows, the hand at tho 
wrist, and the fingers arc tightly clinched in the palm. Tips stugbjasls only 
a fm&*8MGads, mid then the clonic stage begins. * 

(&) Clonic stage. The muscular contractions become intermittent;*at 
first tremulous or vibratory, they gradually become more rapid and the 
limbs are jerked and tossed nboutjuolently. The muscles of the face are in 
constant clonic spasm, the eyes roll* the eyelids are ojiened mid closed con¬ 
vulsively. The movements of the muscles of the jaw are very forcible and 
strong, and it is at this time that the tongue is apt to be caught; between the 
tcetluuuLlacerated. The cyanosis, marked at the end of the tonic stage, grud- 
uaHy-kssansT* ^ frothy saliva, which mayjie blood-stained, esca(ies from the 
mouth. The faeces and urine ntav be discharged involuntarily. The duration 
of this stage is variable. It rarely lasts more than one or two minutes The 
contractions become less violent and the patient gradually sinjp into the con¬ 
dition of coma. , , „ . , ,, 

(c) Coma The breathing is noisy or even stertorous, the face,.congested, 
but no longer'intensely cjuumiic. The limbs are relaxed and the unconscious- 
ness is profound. After a variable, time the patient can be aroused, but if 
left alone he,sleeps for some hours and then awakes, complaining only o 
slight hewkdie or menial confusion. If the attack has been severe pctednal 
hainjorrhago may be scattered over the neck and chest. In thecasc of a 
}oimg~man in good health in a severe convulsion 
spaces were entirdyfilled with blood, and free blood oozed from them (Walter 

J ‘T ) ; ’£7'?“! I'lHTdi- * m , ■» 

1 ^ »<* -to Tht 
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pulse, respiration, and tcmplrature rise in the attack. It is a serious condil 
tion, 'and often proves fatal. 

,After the attack the r eflexes a re sometimes absent; more frequently they 
ar e i per eased and the ankle. xWua. can usually be-obtained. The state of the 
urine is variable, particularly as regards the solids. The quantity* is usually 
increased after the attack, and albumin is not infrequently present. 

• Post-epileptic symptoms are of great importance. The patient may be in 
i a trance-like condition, in which he performs actions of which subsequently 

he'ha’s" no recollection. More serious are the attacksAif mania, in which the 
patient is often dangerous and sometimes homicidan It is held by good 
authorities that an outbreak* of mania may be substituted for the fit. And, 
lastly, the mental condition of an epileptic patient is often seriously impaired, 
and profound defects are common. 

'■'.Paralysis, which rarely follows the epileptic jSS/Js usually hemiplegic and 
transient. Slight disturbances* of speech alsq nijyjDccur; in some instances, 
forms fit sensory aphasia. . * ; _ 

'The attacks, may occur at night, and a person may be epileptic for years 
without, knowing it. As Trousseau truly remarks, when a person tells us that 
in the night he has incontinence of urine aad awakes in the morning with 
headache and, mental confusion, and complains of difficulty in speech owing do 
the fact that he has bitten his tongue, if also there are purpuric spots on the 
skin of the face-and nock, the probability is very strong indeed that he is 
subject to nocturnal epilepsy. 

(2) Petit Mai,. —This is epilepsy without the convulsions. The attack 
consists of transiqjut unconsciousness, which may come on at any time, accom¬ 
panied or unaccompanied by a feeling of faintness and vertigo. Suddenly, for 
example, at the dinner table, the subject stops talking and eating, the eyes 
become fixed, and the face slightly pale. Anything which may have been in 
the hand is usually dropped. In a moment or two consciousness is regained 
and the patient resumes conversation asJf nothing had happened.' In other 
instances there is slight incohereney or the patient performs some almost 
automatic action. Ho may begin to undress himself and on returning to con¬ 
sciousness find that he has partially disrobed. He may rub his beard or face, 
or may spit about in a careless way. In other attacks the patient may fall 
without convulsive seizures. A definite aura is rare. Though transient, un¬ 
consciousness and giddiness are the most constant manifestations of petit mat; 
there are many other equivalent manifestations, such as sudden jerkings in the 
limbs, sudden tremor, or a sudden visual sensation. Qowers mentions no less 
than seventeen different; manifestations of petit mat. Occasionally there are 
cases in which the patient has a sensation of losing his breath and may even 
get red in the face. I have seen such attacks also in children. 

After the attack the patient may be dazed for a few seconds and perform 
certain automatic actions, which may seem to be volitional. As mentioned, 

* undressing is a common action, but all sorts of odd actions may be performed, 
some of which are awkward or even serious. One of my patients after an 
attack was in the habit of tearing anything he could lay hands on, particularly 
books. Violent actions have been committed and assaulte- made, frequently 
giving rise to questions which come before the courts. This condition has been 
termed masked epilepsy, or epilepsii tomato. 
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.. J? l ? ai ,°J ity ° f C!lses of l ,diL "<" 1 I’onvulMons iinulh occur. a | first 
slight, but ultimately the grand mill becomes well dnolopu,], and the attacks 
may then alternate. • 

(3) Jacksonian Eriiaspsv.—This is aU known ns cortical. symptomatic, 
or partial epilepsy. It is distinguished froHu the ordinary cpilcp-\ bv the 
important fact that consciousness is retained or is lost lain.' The al'lacks „ r0 
usually the result of irritative lesions in the motor zone, tlujindi there are 
probably also sensory equivalents of this motor form. In a hpual attack the 
spasm begins in a limited muscle group of the face, arm. or leg. The /Agomatic* 
muscles, for instance, or the thumb may twitch, or (he toes ma\ iir-t he uu\ed. 
P rior to the twitching the patient may feel a sensation of numimo-s or tingling 
in the part affected. The spasm extends and ma\ imohe the mii'-clc- of one 
limb only or of the face. The patient is conscious throughout and notches, 
often with interest, the $$rch of the spasm. 

The onset may be slow, and, as in a case which I have reported, there may 
be time for the patient to jilaee a pillow on* the floor, so ns to he as com¬ 
fortable as possible during tbo attack. The spasms mas he localized for years, 
but there is a groat risk that the partial epilepsy may heefune geueial. The 
condition is due, as a rule, to an irritative lesion in the motor zone. Thus of 
107 cases analyzed by Roland, there were 18 of Junior, 21 instances of.inllam- 
matory softening, 14 instances of acute and chronic meningilN, and 8 cases 
of ^trauma. The remaining instances were due to hemorrhage nr abscess, or 
were associated with sclerosis cerebri. Two other condit ions ‘may lie ment imied, 
which may cause typical Jacksonian epilepsy—namely, uremia and progiessivu 
paralysis of the insane. A considerable number of the ea e» of,Jacksonian 
epilepsy are found in children following hemiplegia, the so-i alledtpns^-hemi¬ 
plegic’epilepsy. The convulsions usually begin on the affected side, either in 
the arm or leg, and the lit may be unilateral and without loss of consciousness. 
Ultimately they become more severe and general. 

Diagnosis. —In major epilepsy the 6uddcnne»s of the attack, the abrupt loss 
of consciousness, the order of the tJnie and clonic spasm, ami llio relaxation 
of the sphincters at the height of the attack are distinctive features.^The 
convulsive seizures duo to uncmia are epileptic in character and usually Yeadily 
recognized by the existence of greatly increased tension and the condition of 
the urine. Practically in young adults hysteria causes the gieate-t difficulty, 
and may closely simulate true epilepsy. The table oil page 10ff t, from tiowois 
work, draws clearly the chief differences between them. 

Recurring epileptic seizures in a person over thirty who has not had pre¬ 
vious attacks is always suggestive of organic disease. According to 11. 0. 
Wood, whose opinion is supported by that of Fournier, in 9 cases out of 10 
the condition is due to syphilis. 

Petit mat must be distinguished from attacks of syncope, and the vertigo 
of M6ni&re’s disease, of a cardiac lesion, and of indigestion, in these cases 
therelsno actual loss of consciousness, which forms a characteristic though not # 

an invariable feature of petit mat. . . , 

Jacksonian epilepsy has features so distinctive and peculiar that it is at 
once recognized. It is, however, by no means easy always to determine upon 
what the spasm dejiends. Irritation in the motor centres may he due to a great 
variety of «Tuscs, among which tumors and localized memngo-encephahtis are 
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, DISE ASE | 

the most frequent; htei it must not be forgotten that iiL. uraemia, localized 
epilepsy may occur, ’rte most typical Jacksonian spasms a lso ar^ noLiafre-t 
qnfiflt jn general paresis of the insane. 


Epileptic. 


Hysteboid. 


-«_L 


Apparent cause 
Warning. 

Onset. 

Scream. 

Convulsion. 


Biting. 

Micturition. 

"Defecation. 

Talking. 

Duration. a. 

Restraint necessary ,. t _ 

Termination.'.. 


none. 

any, but especially unilateral 
or epigastric aura), 
always sudden, 
at onset. 

rigidity followed by “jerk¬ 
ing, rarely rigidity alone. 
< 

tongue. 

frequent. 

occasional. 

never. 

a few miSutes. 

to prevent accident 
spontaneous. 


emotion. 

palpitation, malaise, choking, bi¬ 
lateral foot aura, 
often gradual, 
during course. 

rigidityor “Struggling,” throwing 
about of limbs or head, arching 
of back. 

lips, hands, or other people and 
things, 
npver. 
never, 
frequent. 

more than ten minutes, often 
much longer, 
to control violence, 
spontaneous or induced (water, 
etc.). 


Prognosis. •‘—This may be given to-day in the words of Hippocrates: “ The 
prognosis in epilepsy isfunfavorablc when the disease is congenital, and when 
it endures to manhood, and when it occurs inyt grown person without any 
previous cause. . . . The cure may be attempted in young persons, but not 
in old.” W, A. Turner concludes from recent studies that of casesj^eginning 
under ( ten -years few are arrested, whereas of those*)beginning at puberty the 
opposite is true. Cases beginning between the twentieth and tliirty-fifth years 
give few arrests. After thirty,-live the outlook is good . 

Death during the fit rarely occurs, but it may happen if tlm..patient .falls 
into the water or if the fit comes on while he is eating. Occasionally the fits 
seem to stop spontaneously. This is parfi*laTly the case in the epilepsy in 
children which has followed the convulsions of teething or of the fevers. Fre¬ 
quency of the attacks and marked mental disturbance are unfavorable indi¬ 
cations. Hereditary predisposition is apparently of no moment in the prog¬ 
nosis. The outlook-is better-ia-males than in females. The post-hemiplegic 
epilepsy is rarely arrested. Of the cases coming on in adults, those due to 
syphilis and to local affections of the brain allow a more favorable prognosis. 

Treatment. — General. —In the case of children the parents should lie 
made to understand from the outset that epilepsy in the great majority of 
cases is an incurable affection, so that the disease may interfere as little as 
possible' with the education of the child. The subjects need firm but kind 
treatment. • Indulgence and yielding to caprices and whims are followed In- 
weakening of the moral control, which is so necessary in these cases. The 
disease does not incapacitate a perfcn for al§ occupation. It is mueh-hettcr 
'for epileptics to have some definite pursuit. There are many instances* in 
which they have been persons of extraordinary mental and bodily vigor, as. 
for example, Julius Caesar and Napoleon. One of the most distressing feature- 
in epilepsy is the gradual mental impairment which follows'in a certain num¬ 
ber of cases. If such patients become extremely irritable or show signs of 
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violenc e the y should ho placed under ; • 

sTiSSlTbnbrbiddon to epdcptlD r 2, ', U an Marriage 

should be placed between the tee'll, ml I, ‘ \ “ °V ° f r,,l,lMT 

natient should be in ll.e ' L 1, J "‘ .•*“»« '* U'lie 


fflS 1 ,As ,hl: —Hv pusses olf 

wJtb rapidity, no special treatment is iiec^arv. hid in nw«s in which tl,o 
Convuklcui_is prolonged a few winds of chloroform or nitrite of 
hypodermic of « quarter of a grain of morphia nun be given. " ° “ 

Dietetic. The old authors laid great stress upon regimen in epilepsy.. 

The important point is to give the patient a light .I a? ,Ked hours !„id 

on no account to permit overloading of the stomach. Meat should not he 
given more than once a day. There are eases-,,, which animal food seems 
injurious. A strict vegetable diet has been warmly recommended. The patient 
should not go to sloop unii] the oonipldinn of gastric digestion. 

Medicinal. Ihe bromides are the mil) remedies which have a special" 
influence upon the disease. Kit her the sodium-or potassium suit may he given. 
Sodium bromide is probably less irritating and is belter home for a long period. 
It may be given in milk, in which it is scarcely tasted. In all instances the 
dilution should he considerable. In adults it is well taken in poda water or ill 
some mineral water. The dose for an adult should he from half a drachm 
to a drachm and a half daily. As Seguin recommends, it is of tan liest to give 
but a single dose daily, about four to six hours before the attacks nre most 
likely to occur. For instance, in the case of nocturnal epilepsy a drachm 
should be given an hour or two after the evening meal. If the attack occurs 
early in the morning, the patient should take a full dose when lie awakes. 
When given three times a day it. is less disturbing after meals. ‘.Knell ease 
should be carefully studied to determine lmw much bromide should be used. 
The individual susceptibility varies and some patients require more than otlibra. 
Fortunately, children take the drug well and stand proportionately larger doses 
than adults. Saturation is indicated by certain unpleasant effects, particu¬ 
larly drowsiness, mental torpor, «at*I gastric and curdiac distress. Loss of 
palate reflex is one of the earliest indications that the system is under the 
influence of the bromides, and is a condition which should he attained. A 
very unpleasant feature is the development of acue, which, however, is no indi¬ 
cation of bromism. Seguin slates that, the tendency to this is much dimin¬ 
ished by giving the drug largely diluted in alkaline waters and administering 
from time to time full doses of arsenic. To be effectual the treatment should 
be continued for a prolonged period and the cases should he incessantly watched 
in order to prevent bromism. The medicine should be continued for at least 
two years after the cessation of the (its; indeed, Seguin recommends that the 
reduction of the bromides should not be began until the patient Ims been 
three years without any manifestations. Written directions should lie given 
to the mother or to the friends of (lie patient, and he should not himself lie 
held responsible for the administration of the medicine. A book should he 
provided in which the daily number of attacks and the amount of medicine* 
taken should be noted The addition of belladonna to the bromide is warmly 
recommended by Black, of Glasgow. In very obstinate cases Flechsig uses 
opium, S~nr fi grains, in three doses daily; then at the end of six weeks opium 
is st opped a nd the bromides in large amounts, 75 to 100 grams daily, are used 
for two months, 

R8 • 
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Among other remedies which have been recommended as controlling cpi 
lepsy are chloral, cannabis indica, zinc, nitroglycerin, and borax.*’ Nitrogly¬ 
cerin is sometimes advantageous in pelil mat, but is not of much servfce in 
the major form. To be beneficial it must be given in full doses, from 2 to 5 
minims of the 1-per-cent solution, and increased until the physiological effe?ts 
are produced. „ Counter-irritation is rarely advisable. When the aura is very 
definite and constant in its onset, as from the hand or from t'ho toe, a blister* 
about the part or a ligature tightly applied may stop the oncoming fit. In 
children, care should be taken that there is no source of peripheral irritation. 
In boys, adherent prepuce may occasionally be the cause. The irritation of 
teething, the presence of worms, and foreign bodies in the ears or nose have 
been associated with epileptic seizures. 

, The subjects of a chronic and, in most cases, a hopelessly incurable disease, 
epileptic patients form no small portion of the unfortunate victims of charla¬ 
tans and quacks; who prescribe To-day, as in the time of the father of medicine, 
“ purifications and spells and other illiberal practices of like kind.” 

Surgical. —Id Jacksonian epilepsy the propriety of surgical interference 
is universally granted. It is questionable, however, whether in the epilepsy 
following hemiplegia, considering the anatomical condition, it is likely to be 
of any benefit. In idiopathic epilepsy, when the fit starts in a certain region 
—the thumb, for instance—and the signal symptom is invariable, the centre 
controlling this part may be removed. This procedure has been practised by 
Macewen, Horsley, Keen, and others, but time alone can determine its value. 
The traumatic epilepsy, in which the fit follows fracture, is much more hopeful. 

Tlpe operation, per xe, appears in some cases to have a curative effect. Thus 
of 50 cases of trephining for epilepsy in which nothing abnormal was found to 
account for the symptoms, 25 were reported as cured and 18 as improved. The 
operationsliave not been always on the skull, and White has collected an inter¬ 
esting series in which various surgical procedures have been resorted to, often 
with-curative effect, such as jigation-of the-earotid artery, castration, tracheot¬ 
omy, excision of the superior cervical ganglia, incision of the scalp, circum- 
ciaiqn^etc. 

« The feasibility of State colonization of epileptics on a self-supporting basis 
' has been demonstrated by the success of the Craig Colony at Sonyea, New 
York. 


VII. MORAINE (Hemicrania; Sick Headache). 

Definition. —A paroxysmal affection characterized by severe hfluhmhA, usu¬ 
ally unilateral, and often associated with dj<nm3a«. of vision. 

Etiology. —The disease is 'frequently hereditary and has occurred through 
several generations. W'omen and the members of neurotic families are mod 
frequently attacked. It is an affection from which many distinguished men 
“have suffered and have left on record an account of the disease, notably* the 
astronomer Airy. Edward Liveing’s work is the standard authority upon 
which most of the subsequent articles have been based." A gouty or rheumatic 
taint is present in many instances. Sinkler has called special attention to the 
frequency of reflex causes. Migraine has long been known to be associated with 
vuterine and menstrual disorders. f> Nutritive disturbances are common, and 
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attempts have been made by Haig and others to associate the attacks with 
disturbed uftc-acid output. Certainly the amount of uric acid excreted* just 
prior *to and during an attack is reduced. Others regard the disease ay a 
toxsemia from disordered intestinal digestion.* Many of the headaches from 
eyestrain *are of the heinieranial iy ]m■: hut it is impossible to regard this, 
as Gould and others would do, as the sole factor. Cases have been described 
in connection with,adenoid growths in the pharynx, and particularly witli* 
abnormal conditions of the nose. Many of the attacks of severe headaches 
in children are of this nature, and the eves and nostrils should he exam¬ 
ined with great care. Kinkier refers to a ease in a eluld of two years, and 
Gowers states that a third of ail the cases begin diet ween the fifth and tenth 
years of age. The direct influences inducing the attack are very varied. 
Powerful emotions of all sorts are the most potent. Mental or bodily fatigue, 
digestive disturbances, or the eating of some particular article of food may he 
followed by the heldaehe. The paroxysmal vharacter is 040 of the most 
striking features, and the attacks may recur on the same day every week, 
every fortnight, or every month. Headaches of the migraine type may recur 
for years in connection with chrome It right's disease. , 

Symptoms. —Premonitory signs are present in many eases, and the patient 
can tell when an attack is coining on. Itcflinrkahlc prodromala have been 
described, particularly in connection with vision. Apparitions may appear— 
visions of animals, such as mice, dogs, etc. Transient hemianopia or scotoma 
may be present. I11 other instances there is spasmodic action of the pupil on 
the affected side, which dilates and contracts alternately, the coiiditjnn known 
us kwvua. Frequently the disturbance of vision is only a blurring, 01 Hiero 
are balls.of light, or zigzag lines, or the so-called fortification sped 1 a (Uuiiwp- 
^i a) which may he illuminated with gorgeous colors. Disturbances of (he 
other senses are rare. Numbness of the tongue and face and o.vasionally of 


the hand may occur with tingling. More rarely there are cramps or spasms 
' in the muscles of the affected side. •Transient aphasia has also been noted. 
Some patients show marked psychical d.slmbailee, either evedement or. more 

1 commonly, mental confusion or great depress.harness occurs ... -me 

cases. The headache follows a short tune aft.-, the prod.omal symptoms him 

appeared. It D cumulative a,.. >,, , ha,,, ter beginning as a ha, ued 

IIv mllstillll either on the temple or loielieml 01 ill 

the eyeball It ,s us„all\ dm, nhed as of a peneliatmg, sharp lanmg 1 1 arav 
te, The pain Gradually spreads and involves the entire side of the head, 

sometimes the neck, ami mav pa- !»*•» «»•* 111 

are affected Name, - ml.ef Vasomotor 

comes on when the stomach a- Mb ' on «, ho pale, and there may 

symptoms may be present. T • -J ^ j S ,il.se.,nentlv the face and ear 
he a marked difference bdwun tl f vas „.ddalor influences. 

the f ectud f e r* ^ .m n..- .-.1^1 ^ -»■ i- 

l, .* a ’ * iid in .?* .. ,1.™ 

to «*•«. 
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incapacitate the patjgnt for at least t hree days. In other instances the cntirt 
attack is over in a day. The disease recurs, for years, and in cases with j 
marked hereditary tendency may persist throughout life. In womdh the 
att acks of ten cease after the climacteric, and in men after the age of fifty, 
Two IT the greatest sufferers I Eaveknown, who Tia3 recurring atfecks ei&r 
few weeks fr?m early boyhood, now have complete freedom. 

The nature of the disease is unknown. Liveing^s view, that it is a nerve 
stormoFform of periodic discharge from certain sensory centres, a# flj s related 
to epilepsy, has found much favor. According to this view, it is the sensory 
equivalent of a true epileptic attack. Mollendorf, Latham, and others regard 
it 5sTa"vaso^motof neurosis, &d hold that the early symptoms are due to vaso¬ 
constrictor and the later symptoms to vaso-dilator influences. The fact of the 
development of arterio-selerosis in the arteries o£ the affected side is a point 
of interest bearing upon this view. . • 

Treatment.-«-The patiefit id fully aware of the causes which precipitate an 
attack. Avoidance of excitement, regularity in the meals, and jnoderation in 
diet are importaht rules. I have known cases greatly benefited, by a strict 
vegetable diet.. The treatment should be directed toward the removal of (lie 
conditions upon which the attacks depend. In children much may be done 
by watchfulrfess and care on the part of the mother in regulating the bowels 
and watching the diet of the child. 'Errors of refraction should be adjusted. 
On no account should such children be allowed to compete in school for prizes. 
A prolonged course of .bromides sometimes proves successful. It anaemia is 
present, i rpn and arsenic should be given. .When the arterial tension is in¬ 
creased a course of nitroglycerin may be tried. Not too much, however, should 
be expected of the preventive treatment of migraine. In a very large proportion 
of*the cases the headaches recur in spite of all we (including the refractioni9ts) 
can do. tyHerter advises, so soon as the patient has any intimation of the attack, 
to wash out the stomach with water at 105°, and to give a brisk saline cathartic. 
During the paroxysm the patient should 1 be kept_in bed and absolutely quirt. 
If_the patient feels faint and nauseated, a small cup_ of hot, strong coffee or 20 
drops of chloroform give relief.- Cannabis indica is probably the most satis¬ 
factory remedy. Seguin recommends a prolonged course of the drug/*. Anti- 
pyrin, antifebrin, and phenaggtin have been much used of late. When given 
early, at {TuTvery outset of the paroxysm, they are sometimes effective. Small, 
repeated dosea are more satisfactory. Of other remediesj^caffeine, in 5-grain 
doses of the citrate, nux vomica, and ergot have been recommended. Elec- 
.tricity does not appear to be of much service. And lastly, in obstinate t-ai-o 
an ordinary tape seton may be inserted through the skin at the back of tin 
neck, to be worn for three months, a plan of treatment which has the strongest 
possible recommendation from Mr. Whitehead, of Manchester. 

Vm. NEURALGIA. 

Definition. —A painful affection of the nerves, due either to function* 
disturbance of their central or peripheral extremities or to neuritis in then 
coarse. 

Etiology .-^-Members of neuropathic families are most subject to the disease 
It affects women more than men. Children are rarely attacked. Ofjhll causes 
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voussyatem. LI he various forms of anamiia are frequently associated with 
M* 1 * It may be a prominent feature at the onsotTf jSLSTSS 
ijjafia. parfacularly typhoid Jem. Malaria ha. be™ thou^retTL^ 
3a»se (O..W, Holmes Boylston Essay), but itVs not boon shown that nenral- 
pa is more frequent m malarial districts, and the error has probably arisen 
Tll^ lng,Perl(Ml 1 ,C,ty ) a8 “ SI,wial >»«nif.Wnlion of pah, Ms,n. It “ 
™lrr m CaClU!xia - Kx P^rc to cold is a cause- in vej 

susceptible persons. . Reties irritation, particularly from, carious tooth, anil* 

^ I*-'’ 1 fronfal common causes of neuralgia of 

the hUiuierve The disease occurs sometimes iij rheumatism, gout, le ad iio i- 
sqjiing, and diabetes. Persistent neuralgia may he a feature of latent Bright’s 
disease. 


Symptoms, Before the‘onset of the pain there nmy he; uneasy sensations,* 
Bometimcigfci ngling in the part, which will be .affected. \Tlifi,.paiii is localiaed 
to a certain group or division of nerves, usually affecting one 1 side. The pain 
is not—constant, but paroxysmal, and is doscrilied as stabbing, bur nin g or 
d artin g in character. The skin may be exquisitely tender' in the affected 
region, particularly over certain points along the course 1 of the nerve, the 
so-called tender points. Movements, as a .rule, are painful..- Troph ic and 
vasft-jnotor changes may accompany the paroxysm; the skin may.lie cool, and 
subsequently hot and horning; occasionally local (edema or erythema, occurs. 
More remarkable still are the changes in the lmir, which may become blanched 
(canities), or even fall out. Fortunately, such alterations nre rare. Twitch- 
ings of the muscles, or even spasms, may he present during the paroxysm. 
After lasting a variable tune—from a few minutes to many*lionrs-Mhe.altack 
subsides. Recurrence may be at definite intervals—every day at. the same hyur, 
or at intervals of two, three, or even seven days. Occasionally the paroxysms 
develop only at the catamenia. This periodicity is quite as marked in non- 
malarial as in malarial regions. 


Clinical Varieties, Depending on the Nerve Roots Affected. 

(1) Trigeminal Neuralgia; Tie Douloureux.—A distinction must lm drawn 
between the minor and major nouralgias of the fifth cranial nerve. The former 
may merely be syhiptomatic of the involvement of one or another of its jieriph- 
eral branches in some disease process—the pressure of a tumor, carious teeth, 
or a neuritisiduc to the proximity of suppurative processes in the liony sinuses, 
etc. There "Kay be referred neuralgic pains in tins area from morbid processes 
within the cranium, or from visceral disease elsewhere. A painful neuralgia 
may/follow an attack of zoster in any division of the fifth nerve. 

Tne typical tic douloureux, epileptiform neuralgia, or " neuralgia quinti 
maipr” as it has been called by Henry Head, whose article in Allbutt’s System 
shojdd be consulted, is probably a primary affection of the nerve The disease 
s tarfo in middle, life, without obvious cause, as a simple neuralgia in one of 
the trigeminal branches, and from a particular spot the pain radiates through 
the course of one of the nerves. The, pain .is,q.f §uddm.onset, vj^fipt and 
mi-nxyap).! L cWon ter. There nre peripds of remisnoiv which, nt first may 
several months, and in which the paroxysms do not occur, hut 
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these internals of release shorten after each successive attack. The afl^ 
themselves arfi.of. ever increasing severity and longer duration.* The |, a j n 
finally invades the territory of adjoining nerves and ultimately" after 
majf extend ov er the e ntire trigeminal distribution. Though by sympathy (here 
may be pain outside of the fifth nerve area, particularly in the occipital region 
in true tie douloureux the pain remains limited to the distribution of oho 
trigeminal nerve, and probably never becomes bilateral. In. advanced case* 
the paroxysms follow one another rapidly and without assignable cause, and ia 
'the intervals the patient may never be quite free from pain. They are inaug¬ 
urated by almost any form of external stimulus, by a draught of air, by move¬ 
ment of the facial muscles or,of the tongue in speaking, by touching the skin, 
particularly over those points from which the pain seems to take its origin, 
by the act of swallowing, especially when the pain involves the mucous mem¬ 
brane field of distribution of the nerve. It is not a self-limitpd disease. Tn 
some instances the neuralgia reaches such a frightful intensity that it renders 
the patient's lifd insupportable. In former years suicide was not an uncom¬ 
mon consequence. 

No anatomical lesion that may be considered peculiar to the disease has 
been described. * 

In the more severe cases medicinal forms of treatment are unavailing. 
Surgical measures must be resorted to, and peripheral operations on the nerves 
most affected often give complete, though only temporary, relief. Extirpation 
of the Gasserian ganglion, as first proposed by Krause and Hartley, must lie 
contemplated. Complete restoration to health and permanent freedom from 
pain seem always to follow its complete removal. 

, (2) Cetvico-oc'cipital neuralgia involves the posterior branches of the first 
fouy cervieal nerves, particularly the inferior occipital, at the emergence of 
which there is a painful point about half-way between the mastoid process and 
the first cervical vertebra. It may be caused by cold, and' these nerves are 
often affected in cervical caries. Surgical pleasures may be required if the pain 
is severe. ’ Krause has devised an operation for division and evulsion of the 
affected nerves. 

(3) Cervico-brachial neuralgia involves the sensory nerves of the brachial 
plexus, particularly in the cubital division. When the circumflex nerve is in¬ 
volved the pain is in the deltoid. The pain is most commonly about the 
shoulder and down the course of the ulnar nerve. There is usually a marked 
tender point upon this nerve at the elbow. This form rarely follows cold, 
but more frequently results from rheumatic affections of the joints, and 
trauma. 

(4) Neuralgia of the phrenic nerve is rare. It is sometimes found in 
pleurisy and in pericarditis. The pain is chiefly at the lower part of the 
thorax on a line with the insertion of the diaphragm, and here may be painful 
points on deep pressure. Full inspiration is painful, and there is great sen-u- 
tiveness on coughing or in the performance of any movement by which,I lie 
diaphragm is suddenly depressed. 

(5) Intercostal Neuralgia. —Next to the tic douloureux this is the most 
important form. It is most frequent in women and very common in hysteria. 
Post-zoster neuralgias are common in this situation. The possibility of spinal 
disease, of tumor, canes, or aneurism must always be borne in mind| 
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(6) lumbar Neuralgia.— The affected nerves are (he posterior fibres of tlie 
lumbar plexus, particularly the ilio-serotal branch. The paiu is in the region 
of the iliaS crest, along the inguinal canal, in the spermatic cord, and In tho 
scrottun or labium majus. The affection known ns irritable testis, probably a 
neuralgia of this nerve, may be very severe and accompanied by syncopal 
sdhsationft. 

(7) Coccydynia.—This is regarded as a neuralgia of the coccygeal plexus. 

It is most coni Irion in women, and is aggravated by the sitting posture, ft 
is very intractable, and may necessitate the removal of (he coccyx, an o|>eration, 
however, which is not always successful. Neuralgias of the nerves of the leg 
have already been considered. 

(8) Neuralgias of the Nerves of the Feet.—Many of these eases accompany 
varying degrees of flat-foot. The condition is brought about by weakness or 
fatigue of the muscles supporting the inches of the foot, which consequently^ 
settle until tho strain of the superimposed body-weight falls upon the liga¬ 
mentous and aponeurotic attachments between?!ho metatarsal jmd tarsal hones. 
Kcst massage, exercises, and orthopaedic measures are indicated. 

PAINFUL Until. —Both in women and men there iii.iyl* 1 about the heel 
severe pains which interfere seriously with walking—the poijodynia of S. H. 
Gross. There may be little or no swelling, no discoloration, and no affection 

of the joints. ‘ ... 

Plantar Nkuiiawili.—T his is often associated with a definite neuritis, 

such as follows typhoid fever, and has been seen in an aggravated form m 
caisson disease (Hughes). The pain may be limited to the tips of the toes 
or to the ball of the great toe. Numbness, tingling, and hypeiicsIheMii or 
sweating may occur with it. Following the cold-bath truatmeiit.in t.yphod 
fever it is not uncommon for patients to complain of great sensdivemss in 

thC M et'atarsaiaha.—T homas G. Morton’s “ painful affectum of the Tourlh 

arts* .. 

vaso-motor and f^^w^Tbe more important of these have already been 
(9) Visceral Neuralgias ^ ^ „ (!ur() ,es. 'l’bey arc 

referred to in connection with t accompaniments of neurasthenia 

most frequent in women, and ar 1 , region, particularly 

,.d hysteria. The P™ »• £u«. 

about, the ovaries. Nephralgia - ^inmlato those of stone, 
mentioned, the symptoms mi y - y „[ rft fl ex irritation should lie 

Treatment of Neuralgia.- n general ^ ^ th(> ff!nml ll(;alth 

carefully removed. The. ncura b f,a > a ‘ ^ ((f , l]1 sorts should be employed, 
improves; so that tonic and liygie . ,,| leu , „ K tverc neuralgia. 1 have 

Often a change of air or surround iu tlll! ...onutaimf, 

known obstinate cases to be euru y ^ y s | rl( .f vegetable 'bet will 

with an out-of-door life am l M ' n ;V , a( .| 1( . () [ a gouty person. 01 general 
sometimes relieve the neuralgia ' associated with chlorosis and 

remedies, iron is‘often a speei ic 1 ' [ or , UN and should be given 

amentia. Arsenic, too, is very am 
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in ascending doses. The value of quinine has been much overrated. It prob¬ 
ably has no more influence than any other bitter tonic, except ip the rare 
instances in which the neuralgia is definitely associated with malarial poison¬ 
ings Strychnine, cod-liver oil, and phosphorus are also advantageous* Of 
remedies for the pain, antipyrin, antifebrin, and phenacetin should first be 
tried, for they are sometimes of service. Morphia should be given ’frith great 
caution, and qply after other remedies have been tried in vain. On no con¬ 
sideration should the patient be allowed to use the hypodermic syringe. Gel- 
eemium is highly recommended. Of nerve stimulants, valerian and ether, 
which often act well together, maf be given. Alcohol is a valuable though 
dangerous remedy, and should not be ordered for women. In the minor form 
of trigeminal neuralgia nitroglycerin in large doses may be tried. Dana has 
seen good results follow rest with large doses of strychnia given hypodermi¬ 
cally. Aconjtia in doses of from one two-hundredth to one one-hundred-and- 
fiftieth of a grain may be tried. In gouty and rheumatic .subjects cannabis 
indica and cimiotfuga are reconftncndcd with the lithium salts. 

Of local applications, the thermo-cautery is invaluable, particularly in 
zona and the morft chronic forms of neuralgia. Acupuncture may be used. 
Chloroform liniment, camphor and chloral, menthol, the oleates of morphia, 
atropia, and belladonna used with lanolin may be tried. Freezing over the 
tender point ^with ether spray is sometimes successful. The continuous cur¬ 
rent may be used. The sponges should be warm, and the positive pole should 
be placed near the seat of the pain. The strength of the current should be 
such as to cause a slight, tingling or burning, but not pain. 

• Many of the more intractable forms of neuralgiu can be relieved only by 
surgicql treatment? 

IX. PROFESSIONAL SPASMS; OCCUPATION 
NEUROSES. 

The continuous and excessive use of the muscles in performing a certain 
movement may be followed by an irregular, involuntary spasm or cramp, which 
may completely check the performance of the action. The condition is found 
most frequently in writers, hence the term writer’s cramp or scrivener’s palsy; 
but it is also common in piano and violin players and in telegraph operators. 
The spasms occur in many other persons, such as milkmaids, weavers, and 
cigarette-rollers. 

The most common form is writer’s cramp, which is much more frequent 
in men than in women. Of 75 cases of impaired writing power reported by 
Poore, all of the instances of undoubted writer's cramp were in men. Morris 
J. Lewis states that in the United States, in the telegrapher’s cramp, women, 
who are employed a great deal in telegraphy, are much less frequently affected 
(only 4 out of 43 cases). Persons of a nervous temperament are more liable 
to the disease. Occasionally it follows slight injury. 

* Gowers states that in a majority of the c«fees a faulty method of writing 

has been employed, using either the little finger or the wrist as the fixed point- 
Persons who write with the middle of the forearm or the elbow as the fixed 
point are rarely affected. ' 

No anatomical changes have been found. The most reasonable explanation 
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of the disease is that it, results f, i , 

presiding gver the muscular movement's imolmt ,,7,1*71 T 

dition which has been termed irritable weakness. - 'll,,' edmation "f’^nTrL* . 

whicfi may be widey separated from each ether for the pcl'ennamv of-any 

SK rT rwT ly acco " 1 l )1 - , '‘'' 1 V lessening the hues of resistance 
b^w 0 ™ fhem > ®° that the movement, which «.,s at first produced hv a con¬ 
siderable mental effort is at last execute, I alums. „nn„, sL„h. If ,hen- ' 
fore, through prolonged excitation, this lessened res,stance he carried ,« fa? 
there xs an increase and irregular discharge of ,,„e energy, winch gives ris,- 

to spasm and disordered movement. Actor,ling („ this ucw, the ..cular 

weakness is explained by an impairment »r nutrition aecmupnining that of 
function, and the diminished faradic excitability In the nutritional' disturbance 
descending the motor nerves ” (Cl ay ). 

Symptoms.— These may.lie described under live beads (Davis). 

(а) ChamP ok bPARU.—This is often an early symptom and most com¬ 
monly affects the forefinger and thumb; or there mav be avniubiiicd move- 

• moat-of flexion and adduction of the thumb, so that the pen may lie twisted 
from the grasp and thrown (o some distance. Weir MihVll has described 
a lock-spasm, in which tlie lingers become so firmly contracted upon file peri 
that it can not be removed. 

(б) Paresis and l’.MfAiA sis—T his may occur with the spqsm or alone. 
The patient feels a sense of weakness ami debility in the muscles of the hand 
and arm and holds the pen feebly. Yet in fliese circumstances Ihe grasp of 
the hand may he strong and there may he no paralysis for ordinary uels. 

(c) TjjKMQ 1 '—This is most commonly seen in the I'm cling ,t .hi, I may Ik) 
a premonitory symptom of atrophy. It is not an nnportairt symptom,.and is 
rarely sufficient to produce disability. 

( d) Pain .—A bnormal sensations, particularly a tired feeling in Ihe mus¬ 
cles, are very constantly present. Actual pain is rare, 1ml there may lie irregu- 

■ lar shooting pains in the arm. Numbness or s'ircne-s may exist. If, as some¬ 
times happens, a subacute neuritis develops, there may be pam over Hie nerves 
and numbness or tingling in the fingers. 


(e) Yasp-motou Disturbances. — 1 These mav occur in severe eases. There 
may be hyperaisthesia. Occasionally tho skin becomes glossy, or there is a 
condition of local asphyxia resembling chilblains, In utlcniplmg lo wrile, the 
hand and arm may become flushed and hoi and ihe veins increased in size. 
Early in the disease the electrical reactions are normal, but in advanced eases 
there may bo diminution of faradic and some!ones increase in the galvanic 

irritability. 

Diagnosis.— A well-marked ease <g writer’s crump or palsy could scarcely 
he mistaken for any other affection. Care must be taken to exclude the exist¬ 
ence of any cerebro-spinal disease, such as progressive muscular atrophy or 
hemiplegia. The physician is soinolimes consulted bv nervous persons who 
fancy they are becoming subject to ihe disease and complain of stiffness or # 
weakness without displaying any characteristic features. 

Prognosis.— 1 The course of the disease is usually chronic. If taken in 
time amfif the hand is allowed perfect rest, the .ondition niav improve rapidly, 
hut too often thore'is a strong tendency lo recurrence, ihe patient may learn 
to write yitb the left hand, hut this also may after a time he attacked. 
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Treatment.—Various prophylactic meu-ures linvo litfii udvi-ol ,\- nit . n 
fioned. it is important that a proper method of writing lx> mlopi..| ' 
suggests that if all person.- mote from the shoulder writers . romp uou | d 
praatically not occur. Various devices have been invented for r ,.| 
fatigue, but none of them are wry satisfactory. The use of the i\in-writer 
has diminished very much the frequency of scrivener's palsy. !{*-( is‘«^ >C ntilL 
No measures ftre of value without this. 3Iassage and manipulation, ^hen 
combined with, systematic gymnastics, give the best results. Poore nvoiiiiiicnd* 
•the galvanic current applied to the muscles, which arc at the same lime rlnth- 
mically exercised. In very obstinate cases the condition remain - incur,ililc. 
I saw a few years ago a distinguished gynaecologist who had had writer's 
cramp twenty years before, aifd who had tried all sorts of treatment, inrluilinv 
Wolff’s method, without any avail. lie still has it in aggravated form, 
.but he can.do all the finer manipulations of operative work without any 
difficulty. * 

The nutritiox of the patients is apt to be much impaired, and cod-liver oil, 
strychnia, and other tonics will be found advantageous. Local applications are • 
of little benefit. • Tenotomy and nerve-stretching huvo been abandoned. 

X. < TETANY. 

Definition. —An affection characterized by peculiar bilateral tonic spasms 
of the extremities) either paroxysmal or continued. 

Etiology. —The disease occurs under very different conditions, of which 
the following classification of Frankl-Llocliwart is the most satisfactory: 

(a\ Te&'any of Adults. —(1) Epidemic tetany, also known as rheumatic 
tetany, idiopathic workman’s tetany or shoemaker’s cramp. In certain part- of 
the Continent of Europe the disease has prevailed widely, particularly in the 
winter season. Von Jackseh, who has described an epidemic form occurring 
in young men of the working classes, sometimea-with a light f ev er, —reg ards the 
disease, as Infectious. This form is acute, lasting only two or three weeks, and 
rarely, proving fatal. 

(2) Tetany of gastric and int$£UnaLtU#orders, as dyspepsia, gastrectasis, 
diarrhoea, and helminthiasis. The form associated with dilatation of the stom- 
acTTis rare, not moTc than 30 cases having been reported. 

(3) Tetany of the acute infectious diseases (typhoid, cholera, influenza, 
measle s, scarlatina, etc.). In some typhoid epidemics many cases have occurred. 

(4) Tetany following poisoning from chloroform, morphia, ergot, lend, 
alcohol, and unemia. Isolated examples of each have been reported. 

(5) Tetany may also develop duringjjregnancy or recur in successive preg¬ 
nancies. From its occurrence in nursing women, Trousseau called it “ nurse’* 
contracture.” 

(6) Tetany following removal of the thyroid gland is probably due in il 
removal of the parathyroid bodies at the same time. Before these bodies wi re 
known to have any physiological function it was supposed that the removal of 
the thyroid alone might produce tetany, and many post-operative cases of fl"' i 
sort, like those from Billroth’s clinic, have been recorded. James Stewart In- 
reported an instance in which with the tetany there ijvere symptoms of fny xft ‘" 
dema and no trace of the thyroid gland, 
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(7) Tetany, may complicate other nervous disorder-. a, llu-edow's di-euse, 
jffebral twnor, cysts of the eerebellmu, ami syringomyelia. 

, (i) Tkiany in Ciiildkkm. —Tetany hears a deliiute relation to gastro- 
Ltestinal disorders, acute infections, and ru^cts in childhood, 
p In thg United States true tetany is an extremely rare disease, UrilliUi, in 
•895, collected 77 cases, among which cases of curpo-pednl spasm arc included. • 
During the past ten years an additional 70 cases have appcariM in Americiwi 
iterature. In ray wards at the Johns llopkins Hospital there were 8 eases 
>f undoubted tetany; f complicating dilatation of the stomach. •»* hyperacidity 
without dilatation, 1 case with chronic diarrluoa, and 1 occurring in repeated 
iregnaneies and lactation. , 

Morbid Anatomy. —The nature of the disease i< unknown. 11. Voters found 
in 8 post-mortems an interstitial neuritis of the extradural connective tissue, 
affecting both jnotor and sAisory nerves. Since the work of (ilev,* Vassale and' 
Generali, and others, it, lias lieen well established that the teianv following 
extirpation of the thyroid is due not to the loss of the lh\ roiif fum lion, hut to 
the coincident removal of the parathyroid glands. DilTercujes in the behavior 
of carnivorous and herbivorous animals in this respect are due to the fuel that 
while in the carnivora the glands are attached to the thyroid, in the lieihivori^ 
two of them lie at a distant point. The function of the parathyroid seems to' 
consist in the neutralization of a poison produced in the course of mclaholism. 
When the parathyroids are removed this free poison acts, upon the central 
nervous system and produces tetany. Spontaneous tetany is apparently the 
result of the production of so mmh of this unknown poison that the nor¬ 
mal parathyroids are insullicicnt to neutralize it. In a case of tetany follow¬ 
ing gastric dilatation in an old man who died in my service a I* tin* Johns 
llopkins Hospital, the parathyroid cells vvcie found by MucCallum hi be 
actively proliferating. 1'p hi the present time there is no deliiute proof that 
any other diseases are dependent upon lesion, of the parathyroid,. 

Symptoms.— In cases associated^]th general debility or m children with 
rickets the warn is limited to the hands and feet. The lingers are bent at the 
metacarpo-phalangoal joint, extended at the toi'iiiiia J<>">s. I >n> '" ' , ( 
gethcr, and the thumb is contracted in the, palm of the hand. U ■ 

flexed, the elbows are bent, and the arms are to-led over the <' 1 ' , 
lower limbs the foot arc extended and the toes adducted. 1 lie i s 1« ««f the 
Se and tik arc less commonly .hed bn. m 

trismus and the angles of the mouth arc drawn out. I In skin of « han 
and sometimes tense and ledemnto.,,. The spasms arc usually purox- 

unu teet is soinei children the attack may pass oil in a 

ysmal and last for a var'abk U" ! ^ ^^ m a(]ults hli ,r„e„ and 

few hours. In some of the more. , nanv (]av ,. (m d the attack may 

contracture may continue « ' fh(! p.m^ralure may he elevated 

las as long its two weeks. ^ , )llr oxv-m, there may he involvement 

£S? 

Certain additional features. valiM M )(a(k jg J, t ov( . r , the paroxysms 

ma/=« 

bWd’vSs" so as to impede the venous or arterial circulation. 



ftvmpf/>m in sjiown in the remarkable increase in the mechanical 
excitability of the motor nerves. A alight tap, for example, in the course of 
the facial nerve will throw the muscles to which it is distributed into active, 
wntxaction. Erb has shown tha^the e lectrical ir ritabili ty o f the motor nerves, 
especially to the galvanic current, is also greatly increased, and Hofjaann %g 
demonstrated the heightened excitability of the sensory nerves, the slightest 
pressure on which may cause parmaHinaia in the region of distribution. 

Diagnosis.—The disease is readily recognized. It is a mistake to call 
instances of ca$o-pedal spasm of children true tetany. It is common to find 
in rickety children or in cases of severe gastro-intestinal catarrh a transient 
spasm of the fingers or even «f the arms. By many authors these are consid¬ 
ered cases of mild tetany, and there are all grades in rickety children between 
the simple carpo-pedal spasm and the condition in which the four extremities 
"are involved ) but it is well, I think, to limit the tertn tetany to tjie more severe 
affection. , 

With true tetanus the disease is scarcely ever confounded, as the commence¬ 
ment of the spasjn, in the extremities, the attitude of the hands, and the etio- ’ 
logical factors are very different. Hysterical contractures are usually unilateral. 

Treatment.—5n the case of children the condition with which the tetany 
is associated qjiould be treated. ‘Baths and cold sponging are recommended 
and often relieve the spasm as promptly as in child-crowing. Bromide of 
potassium may be .tried. In severe cases chloroferm inhalations may be given. 
Massage, electricity, and the spinal ice-bag have also been used with success. 
Cases, however, may resist all treatment, and the spasms recur for many years. 
The thyroid* extract should be tried. Gottstein reports relief in a case of long 
standing, and Bramwell reports one case of operative tetany and one of the 
idiopathic form successfully treated in this way. 

In gastric tetany, especially when due to dilatation of the stomach, the 
mortality is high, and recovery without operative interference is rare: of 27 
cases collected by Eiegel, 16 terminated fatally. Cunningham collected 8 cases 
treated surgically, with a mortality of 37.5 per cent, as compared with 70 per 
cent treated by medical means, liegular, systematic lavage with large quan¬ 
tities of saline or mildly antiseptic solutions is sometimes beneficial. .. 

XL HYSTERIA. 

Definition .—A state in which ideas control the body and produce morbid 
changes in its functions (Mobius). 

Etiology.—The affection is'more, common-in women, and usually appear* 
l first abonUhc time of puberty, but the manifestations may, c ontiqp e .pntil the 
menopause, or even u ntil old age. Men, however, are by.no.~meane..exempt. 
and of late years hysteria In"the male has attracted much attention. It occur* 
u WLftU races, but is numb bsot» prevalent, particularly in its,severer forms, in 
.members of the Latin race,. In the United States the milder grqjps are com¬ 
mon, but the graver formB are rare in comparison with thw'frequeney with 
which they are seen in France. i ' <■ , 

Children under -twelve years of age-nre #ei very oftep.affefcted, but the 1 
disease may be well marked as early a^the fifth or sixth, year. One of the 
saddest chapters in the history .of human deception, that of the Salaiajritches, 
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tKyste^a] 'll^ r ^ o resulted dir0ctl y from 

' fonS^^So^ttielhird'w!th i,0r<ili u7" 1,,, , r ‘ Hl ' ty " ,Ul Wlucati0 °- - The 

, onsuMon We l ei ? 7- “ T'' lK ' ^isitivo mmus 

pathic tendencies, the members of whiTl ! y ™ rkwl ,,eur °- 

•ous sorts. Edition atCetoooftm tl «» vari- 
A child grows to girlhood with an eutlrel^e^SSlSj^t^ ISSSt 
others, and accustomed to have every whim gratified and nhuAdant sympathy 
lavished on eveiy woe however trifling. she reaches womanhood whh n S 
organization unfitted to Withstand the cares a,ulnorr.es of men-lay life A 
school between the ages-of twelve and fifteen, the most important periml in 
her life, when the vital energies are absorbed in the rapid development of the 
body, she is often cramming for examinations and cooped in close school-rooms* 
for six or eight hours daily. The result too frequently is an aejne. bright mind 
, in an enfeebled body, ill adapted to subserve the functions for which it was 
framed, easily disordered, and prone to react abnormally to tlinordinary stimuli 
of life. Among the more direct influences arc uuuUons qf various kinds, 
fright occasionally, more frequently love ailuirs, grid, and domestic worries. 
P hysical caus es less often bring on hysterical outbreaks, but. tliey may follow 
directly upon anjnjury or develop during the convalescence ffom an neute 
i llness or be associated with disease of the generative organs. The name 
hysteria indicates how important was believed to be the part played by the 
uterus in the causation of the disease. Opinions dilfcr a good deal ou this' 
question, but undoubtedly in many cases thine are ovarian and uter'po disorders 
the rectification of which sometimes cures the disease. Sexual excess, particu- 
la rly mas turbation, is an important, factor, l«>lh in girls and boys. * 
Symptoms. —A useful division is into the convu lsive and non^souguLuvo 
varieties. 

Convutsivc Hysteria. 


(«) Minor Founts.—The attack most commonly follows'emotional disturb¬ 
ance. fit may set in suddenly or be preceded by symptoms, called by the Inity 
“hysterical,” such as laughing and crying alternately, or a sensation of con¬ 
striction. in the neck, or of a ball rising in flic Ihroat—the globus hystericus. 
Sometimes, preceding the convulsive movements, there may be painful sensa¬ 
tions arising from the pelvic, abdominal, or thoracic regions, troin the de¬ 
scription these sensations resemble aura. They become more intense with the 
rising sensation of choking in the neck and dilliculty in getting breath, and t lie 
patient falls into a more or less violent convulsion. It will lie noticed that 
the fall is not sudden, as in epilepsy, but the subject goes down, as a rule, 
easily, often picking a soft, spot, like a sofa or an easy-chair, and in the move¬ 
ments apparently exercises care to do herself no injury, 'i et at the same time 
' she>appearMo be quite unconscious. The movements are clonic and disorderly*, 
consisting of to^and-fro motions of the trunk or pelvic muscles, while the head 
and arms are thrown about in an irregular manner. The paroxysm after a 
few minutes slowly subsides, then the patient becomes emotional, and gradually 
regains,consciousness. When questioned the patient may confess to having 
some- k^Wledge of the events which have taken place, but, as a rule, has no 
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accurate recollection. Durin g the attack the abdomen may be much distended 
wi^fiatus, and subsequently a large amount of clear urine may %e passed. 
The§e attacks vary greatly in character. There may be scarcely any move¬ 
ments of the limbs, but after a .nerve storm the patient sinks into a torpid, 
semi-unconsciousness condition, from which she is roused with great difficulty. 
In some cases from this'state the patient passes into a condition of catalepsy. 

« (6) Majoe Foams; IIybteko-epilepby.—T his condition ’has been espe-. 
pially studied by Charcot and his pupils. Typical instances" passing through 
the various phases are very rare in the United States andjh England. The 
attack is initiated by certain prodromata, chiefly minor hysterical manifesta¬ 
tions, either foolish or unseemly behavior^. excitegu^a—fome times dyspeptic 
symptoms with tympanites, or frequent micturition. of hyperesthesia 

may at this time be marked, the so-called hyslerogepic ygdipTso elaborately de¬ 
scribed by Richet. These are usually symmetrical anl-situated ever the upper 
dorsal vertebra, $nd in front in«a series of symmetrically placed spots on the 
chest'and abdomen, the most marked being those an .the' inguinal regions over , 
the ovaries. Painful sensations or a feeling of oppression 'and a globus rising 
in the throat may, be complained of prior to the onsdt of thfe convulsion, which, 
according to French writers, has four dist met stages: (1) Epileptoid condition, 
which closely simulates a true epileptic attack with tonic spasm (often leading 
to opisthotonhs), grinding of the teeth, congestion of the face, followed by 
clonic convulsions,■'gradual relaxation, and coma. This attack lasts rather 
longer than a true epileptic attack. (2) Succeeding this is the period which 
Charcot has termed clownism, in which there is an emotional display and a 
remarkable Series of contortions or of cataleptic poses. (3) Then in typical 
cases tliere is a stage in which tne patient assumes certain attitudes expressive 
of the various passions—ecstasy, fear, beatitude, or erotism. (4) Finally con¬ 
sciousness returns and the patient enters upon a stage in which she may display 
very varied symptoms, chiefly manifestations of a delirium with the most 
extraordinary hallucinations. Visions are Seen, voices heard, and conversations 
held with imaginary persons. In this stage patients will relate with the ut¬ 
most solemnity imaginary events, aud make extraordinary and serious charges 
against individuals. This sometimes, gives a grave aspect to these seizures, for 
not only will the patient at this stage make and believe the statements, but 
when recovery is complete the hallucination sometimes persists. I have rarely 
seen in the United States attacks having this orderly sequence. Much more 
commonly the convulsions succeed each other at intervals for several days m 
succession. Here we have a striking difference between hystero-epilepsy and 
true epilepsy. In the latter the status epileptieus, if persistent, is alun\' 
serious, associated with fever, and frequently fatal, while in hystero-epilep-y 
attacks may recur for days without special danger to life. After an attack 
of hystero-epilepsy the patient may sink into a state of trance or lethargy, m 
which she may remain for days. 

Non-convulsive Forms. 

So complex and varied is the clinical picture of hysteria that various mani¬ 
festations are best considered according fo the systems which are involved. 

Disordehs oe Motion.—( a) Paralyses .—These may bo hemiplegic, pm' 1 ' 
oleeic. or monoplegic. Hysterical diplegia is extremely race. Thajaraly^ 




dX^t 1 SI :: ,i,k :.v *« 

bejtmpistcd in hysteria. According |„ \\\n7h\\MZ\', iho'lu-miJu’S are 
^ur fames m °re frequent on the left than (he right „|o. The s not 
aflected-the neck may he involved, but the log sutlers most. sSon i 
edher Wed or tart on the alta-led sole. The b.Ueneui II ■ 

common'than hemiplegia. The loss of power is not absolutjf the legs call 

“2 5? m0 , VC f/ b , ut 1,0 ,,ot su iT<"'t <ln- patient. The refluxes may he in¬ 
creased, though th.e knee-jerk is often normal. A spurious inkle clonus may 
sometimes be present. The feet are usually extended and turned inwar,1 in the 
equino-varus position. Tlurmwles do not waifle and the electrical reactions 
are normal. Other manifestations, such as paralysis of the bladder or aphonia, 
are usually associat&Hrith,thc hysterical paraplegia. Hysterical.monoplegias 
may be facia]) crural, ur brachial. A condition of ataxia sometimes oeeurn 
with paresis, i he xiucobrdination may be a* marked feat line, and lliere ure 
usually sensory manifestations. 

(6) Contradur-es and Hjpqsnts. —There is an extraordinary variety of spas¬ 
modic affections in hysteria, of which the most eommon aue the following: 
The hysterical contractures may attack almost any group of voluntary muscles 
and be of the' hemiplegic, paraplegic, or inonoplcgn: type. ’I'hey may come 
on suddenly or slowly, peisist for months or years, and disappear rapidly. The ' 
contracture is most commonly seen in the arm, which is flexed at the elbow 
and wrist, while the fingers tightly grasp flic thumb in the palm of the hand; 
more rarely the terminal phalanges are hypore.xtendetl as in athetosis. It may 
occur in one or in both legs, more commonly in one. •The nukle.olomis 
is present; the foot is inverted and the toes are strongly Hexed. These eases 
may be mistaken for lateral sclerosis and the difficulty in diagnosis may really 
be very great. The spastic gait is very typical, and witli the exaggerated knee- 
jerk and ankle clonus the picture may be characteristic. In 1,S7!) I frequently 
showed such a case at the Montreal* General Hospital as a typical example of 
lateral sclerosis. The condition persisted for more than eighteen mouths and 
then disappeared completely. Ollier forms of contract ure may he in the 
muscles of the hip, shoulder, or neck; more rarely in those of the jaws—hys- 
terieoHllSmuB—or in the tongue. Remarkable indeed ure the local contrac¬ 


tures in the diaphragm and abdominal muscles, producing a pliantom tumor, 
in which just below and in the neighborhooil of the umbilicus is a firm, appar¬ 
ently solid growth. According to Gowers, this is produced by relaxation of 
the recti and a spasmodic contraction of the diaphragm, together with infla¬ 
tion of the intestines with gas and an arching forward of the vertebral column. 
They are apt to occur in middle-aged women about the menopause, and ure 
frequently associated with the symptoms of spurious pregnancy— psnudo-cyesis. 
The resemblance to a tumor may be striking, and I have known skilful diag¬ 
nosticians to be deceived. The only safeguard is to lie found in complete 
anifa tWi a when the tumor entirely disappears. Some years ago 1 went bf 
chance into the operating-room of a hospital and found a patient on the table 
under chloroform and the surgeon prepared to perform ovariotomy. Tho 
tumor however had completely disappeared with full anaesthesia. Mitchell 
has reported an instance of a phantom tumor in the left pectoral region just 
above tl^ breast, which was tender, hard, and dense. 
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Clonic spasms are more common in hysteria in this country than contrac¬ 
tures.' The following are the important forms: Rhythmic hysterical spasm. 
Thi?, unfortunately, is sometimes known as rhythmic chorea or hysterical 
chorea. The movements may Iks of the arm, cither flexion and extension, or, 
more rarely, pronation and supination. Clonic contractions of the steriR> 
clcido-mastoid or of the muscles of the jaws or of the rotatory muscles of the 
Head may produce rhythmic movements of these parts. The sjiasm may be in- 
one or both psoas muscles, lifting the leg in a rhythmic manner eight or ten 
times in a minute. In oilier instances the muscles of the trunk are affected, 
and every few moments there is a bowing movement—salaam convulsions—or 
the muscles of the back may Contract, causing strong arching of the vertebral 
column and retraction of the head. These movements may often alternate, as 
in a case in my wards, in which the patient on Ape days had regular salaam 
convulsions, while on wet days the rhythmic spasm was in thesmuseles of the 
back and neck. .Mitchell has described a rotatory spasm'in which the patient 
rotated involuntarily, usually to the left. More unusual cases are those in, 
which the contractions closely simulate paramyoclonus multiplex. Hysterical 
athetosis is a rate form of spasm. Tremor may be a purely hysterical mani¬ 
festation, occurring either alone or with paralysis and contracture. It most 
commonly involves the hands and arms; more rarely the head and legs. The 
movements are small and quick. In the typo described by Rendu the tremor 
may or may not persist during repose, but it is increased or provoked by voli¬ 
tional movements. Volitional or intentional tremor may exist, simulating 
closely the movements of insular sclerosis. Buzzard states that many instances 
of this disease in young girls are mistaken for hysteria. 

Disokders of S]«fSATioi*.-r/lnft's</im'a is most common, and usually con¬ 
fined to one half of the body. It may not be noticed by the patient. Usually 
it is’ accurately limited by the middle line anddavoives the mucous surfaces and 
deeper parts. rThe conjunctiva, however, is often spared. Thcw(£mayJ)eJhemi- 
jjnopia. This symptom may come on slbwly or follow a convulsive attack. 
Sometimes the various sensations are dissociated and the anesthesia may be 
Only to pain and to touch .! The akin of the affected side is usually pale and 
cool, and a pin-prick may not be followed by blood. With the loss of feeling 
there may be loss of muscular power. Curious trepbie-ehanges may be present, 
as in an interesting case of Weir Mitchell’s, in which there was unilateral 
swelling of the hemiplegic side. 

A phenomenon to which much attention has been paid is that of transfer¬ 
ence. By. metallotherapy, the application of certain metals, the- anaesthesia 
(or analgesia can be transferred to the other side of the body. It has been 
shown, however, that this phenomenon may be caused by the electro-magnet 
and by wood and various other agents, and is probably entirely a mental effect. 
The subject has no practical importance, but it remains an interesting and 
instructive cnapter in Gallic medical history. 

• Hyperasthesia. —Increased sensitiveness and pains occur in various parts 
of the body. One of the most frequent complaints is of pain in the head, 
usually over the sagittal suture, less frequently in the occiput. This is de¬ 
scribed as agonizing, and is compared to the driving of a nail into the part; 
hence the name clavus hystericus. Neuralgias are common. Hypeiaathgtio 
areas, the .hysterogenic points, exist on the skin of the thorax and^bdomen, 



pressure upon which may cause minor manifestation* or oven a convulsive 
attach Increased sensitiveness exists m the ovarian reomn, hut is not pecul¬ 
iar to^hysteria. Pain in the back is an almost constant complaint of hysterical 
patients. The sensitiveness may be limited to certain spmou* piocess'c;, ot it. 
nisy be diffuse. In hysterical women the pain* in the abdomen mav simulate 
those of gastrftlgia and of gastric uleer, or the condition mav he aimed identical 
with that of peritonitis; more rarely the abdominal pains eiosclv resemble llnw; 
o f ap pendix disease. 

Special Senses .—^Disturbances of taste and smell are iiot.iineommou and * 
may cause a good deal of distress. Of ocular symptoms, retinal Inpcnesthcsia 
is the most common, and the patients always prefer to he in a daikcned room. 
Detraction of the field-of ^vision is common and usually follows a convulsive 
seizure. It may persist for years. The color perception may he normal even 


with complete anmslhesia, and in America the achromatopsia dor* not seem • 
to be nearly so‘common an hysterical manifestation as in Kuropc. Ilyslene.il 
deafness may be complete and may alternate or come on at theVame lime with 
•hysterical blindness. / Hysterical amaurosis may occur m clnldrcn. One must 
carefully distinguish between functional loss of power and simulation. 

Visceral Manifestations.— Respiratory Apparatus.-- orMi-dmbnnces in 
the respiratory rhythm, the most frequent, perhaps, is an exaggeration of the 
deupojUweath, which is taken normally every fifth or sixth inspiration, or 
there may be aa"catching” breathing, such as is si-eu when cold water is 
poured over a person. > In hysterical dyspncca there is no spi-eial di*!ie*s and 
the pulse is normal. In vvliat is known as the syndrome of Hriqucl there i*. 
shortness of breath, Suppression of the voice, and paralysis of the diaphragm. 
The anhelation is extreme. In rare instances there is Ipilypii.cif. .Viamg 
laryngeal manifestations aphonia is frequent and may persist for months or 
even years without other special symptoms of (lie disease. Spasm "f ih< 
muscles mav occur with violent inspiratory ('(torts and great am 

may even lead to cyanosis. ^Iiceougl^ or sounds re.semld.ng ,l ’ £ ' ‘J ' ‘ 

for weeks or months at a time. Among the most remarkable of ' 

manifestations are the hysterical cries. These may mimic 
by animals, such as barking, mewing, or grimhug; )rM 

of them have been repeatedly observed. Dxtraoidinary or I <|f 

citlier inspiratory or expiratory. 1 saw at \\ agoer s t . ^ 

,„ir,oc„ or fourteen. *« 

5SfS Srd“"suL /was — 

to a skeleton.^ Attacks of gaping, yawning, ai cu larly in young girls. 

Tho hysteric,. cough is 

It’ may occur m paroxysms, but Sir Andrew Clark has culled 

extremely monotonous and unpleasant o • occurring about the 

attention to a loud, barking cough (cynobexi ^ altacks , 
time of puBerty, chiefly in boys belonging to neurot.e 
whieft last about a minute, recur frequen y. deceptive and 

Thera i. a pcealiar form of '"XS”'"' 1 ™’ d,«,L It,!- >l«d«m 
lead to the diagnosis of piihiionary is^ ^ ^ , 1( , ]limrv hunuoptysis; on sit- 
as a pale-red fluid—not so bright, contains particles of food, pave- 

tlin/it plants a reddish-brown sediment, It contains j 
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p.s—^^crcs; 

Staring tb. I»d, .pp^tiy ta?''Pr‘ .Sob: In <A» 

fi Aicb m#6od *»s to b.«!*«**““ g a,.tori i. „g«- 
cases there is.incessant gagging. y mw f ca ture may persist fot 

'gitated without much effort and withou^u^Thifca^ 

£» «ithont sroat d “ ritei * ffir 

able digestive disturbance in hy ft£l*norexia—-but feebly character- 

™ir M1 te I T ”i.t H&i SSET^^K. i* « 

rirt r £* - y&t-°£2 £ 5= “ 

, antagonism to food whl ^ “ . rige to gome 0 f those remarkable 

the approach of food, and this 8) /Mitchell) There are three 

cases of survival for long penods without food a JsychicaP 

special features in anorexia nervosa: P»«t, and mo^P ^ .* J always 
state, usually depressant, occasions y ^ considered here. Secondly, 

hysterical, and-the coni 1011 ®^ it regur gitation, vomiting, and the whole 
stomach symptoms, loss of appftiw, g S • fiddly, emaciation, 

' series of phfihomena associated with dvsenterv The patient finally 

which reaches a grade seen only t he thighs and legs , 

takes to bed, and in extreme ««■ b- «VJ a f * or on l y 

flexed, and contractures may o • wasted dry, and covered with \ 

‘upon urgent compulsion The sk ^ Mvera \ w Lks at a time, and 

bran-like 'scales. No food ^may m8 Although the condition 

attempts to ^ mayte ^ J from their home surroundings 
looks so alarming, these cases, ,■ recover in a remarkable 

wd tented bf W.ir «ib*ell’- m«th«d, "noted. DeA ■ 

r :szsz'Ziztt* - •* - 

ttetfrl’weighedonly 49 P™nd«. No ^“”""S il:y“by tonic co.- 
.Hysterical tympanites is a common feature y mu8cle8 . lt 

traction of the diaphragm andirilfaltic unrest (Kussmaul). Fre- 
may be associated wittfjthe 00 tTdisturbance in either the small or 

quent discharges of faeces may be d f ^ma is found in some hysterical 
large bowel,,An obstinate especially with the 

patients, which proves very . j looseness of bowels to 

taking of food. It seems an aggravated form of the looseness oi ^ 

which so many nervous people are subject on emo 10 ^ different form 

L. h«,= t. di.rrhc bn»«,»Wy »«« ff to g :i| An»;^ ly „ 

is that produced by what Mitchell calls tiii irtltahto-Mowm, m J CoIl . 

are paid frequently during the day, sometimes into grert ^ 

stipation is more frequent, however and may be due to a lo« °fpo ^ 

njpst remarkable of hysterical phenomena, loUowmg a s. oc W 



sUpahQi 1 , tympanites, vomiting, sometimes ham.atemosk The const!nation 
grovre worn, everything taken by the mouth ,s rejected. the vom.tus hcUmes 
fffiealim character, even scybala are brought am! suppoMtor.es am! cncmata 
are vomited. The symptoms may continue IV weeks amt then gradually sub¬ 
side. Laparotomy even thrice in one patient—lias shown a perfectly normal- 
looking condition of the bowels (I’arkes Weber). 

• ^diO-VMcnUir.- flittp'tl action of the heart on (lie slightest’emotion, with 
or without the subjective sensation of palpitation, is often a source of great, 
distress-^A alow pulse is less frequent. Tams about the lieifrt may simulate 
angina. ^ h lushes in various parts are among the most common symptoms, 
i Sweating may occur, or the seburrhaia ni(jrimn». causing a darkening of the 
skin of the eyelids. • 

Among the more remarkable vaso-motor phenomena are the so-called stig- 
mata or tuemcyfrhages in the skin,’such as were present in the celebrated ease’ 
of LomseLateau. In many cases these are undoubtedly tequila lent, but if, 
as appears credible, such bleeding may oust, in the hypnotic trance, there seems 
no reason to doubt its occurrence in the trance of prolonged religious ecstasy. 

Joint Affections. —To Sir Benjamin Brodie and Sir panics Paget we 
owe the recognition of these extraordinary manifestations of hysteria. Per¬ 
haps no single affection has brought more discredit upon tin* profession, for 
the cases are very refractory, and finally full into the hands of a*charlatan or 
faith-healer, under whose touch the disease may disappear id once. Usually 
it affects the knee or the hip, and may follow a trifling injury. 'Pin* joint is 
usually fixed, sensitive, ami swollen. The surface npiy be cool, but sometime* 
the local temperature is increased. To the touch it is yery sensitive and 
movement causes great pain. In protracted eases the muscles about the joint 
are somewhat wasted, and in consequence it looks larger. Tim pains arc often 
noofcuwal, at which time the local temperature may bo much increased. \\ lute, 
as a rale, neuromimetic joints yield to proper management, there are inter¬ 
esting instances in the literature in» which organic change lias sueyeeded tlm 
functional disturbance. In the remarkable ease reported m Weir Milebell s 
lectures, the hvsterical features were pronounced, and, on account of the i-liron- 
icity, the disease of the knee-joint was considered organic by such an author 1 y 
as Billroth. Sands found the joint surfaces normal, and the thickening 

due to inflammatory products outside the capsule nol „ irrin „ 

Intermittent hydrarthrosis may lie a manifestation of hysteria, occur b 
in the knee or other joints, sometimes with transien mental 

experimentally or accidentally only with iys t. ’ , , ree » ^„ 0 ti icr 

*'*•!> present thin same phenomenon m s isher ? ' .lightest 

.Ming peculiarity » the J^J**-*^ patient,. This' 
depandence can be placed upon Hit sun ■ _ / or im) atby. 

appears to result partly, but not w h °lly, rom^ d . igtent hallucina- 

Hysterical patients may become msa P , , ^ Q f an 

tions and delirium, alternating iierhaps with em ^ ^ enlirely 

fated character. For week? 01 months tt ey y simulate that of 

oblivious^their surroundings.- with a delirium which may simulate 



•1084 • 


DISEASES OF THE NERVOUS SYSTEM. 


dditimn tomans, particulaily in being associated with loathsome and un¬ 
pleasant animals. The nutrition may be maintained, but in these’eases there 
is qlways a very heavy, foul breath. With seclusion and care recovery usually 
takes place within three or fou* months. At the onset of these attacks and 
during convalescence the patients must be incessantly watched, as <a suicidal 
tendency is by no means uncommon. I have been accustomed to speak of this 
Condition as the status hystericus. • 

Of hysterical manifestations in the*higher centres that of trance is the 
most remarkablb. This may develop spontaneously without any convulsive 
seizure, but more frequently, in America at least, it follows hysteroid attacks. 
jQa fa de p sy may be present, a condition in which the limbs are plastic and 
remain in any position in which they are placed. • 

Tan Metabolism in Hysteria. —The studies of Gilles de la Tourette and 
Cathelineau, under Charcot’s direction, hafe shown that in the^rdinary forms 
of hysteria the .urine does not*show quantitative or qualitative changes, but 
in the severer types, characterized by convulsions, etc., there are important, 
modifications: reduction in the urates and phosphates; the ratio of the earthy 
to the alkaline phosphates, normally 1:3, is 1:2, or even 1:1. The urine is 
also reduced in amount. They think that these changes might sometimes serve 
to differentiate convulsive hysterfa from epilepsy, in which there is always an 
increase in the solid constituents after a seizure. 

Hysterical Fever. —In hysteria the temperature, as a rule, is normal. 
The eases with fever may be grouped as follows: (a) Instances in which the 
.fever is the sole manifestation. These are rare, but I have seen at least two 
cases in yjhieh the chronic course, the retention of the nutrition, and the 
entirely negative coadition of the organs left no other diagnosis possible. In 
a dase which I had under observation the patient had for four or five years an 
afternoon rise of temperature, reaching usually to 102° or 103°. She was well 
nourished and presented no pronounced hysterical symptoms, beyond a form 
of interrupted sighing respiration so olten seen in hysteria. There was a 
marked neurotic history on one side of the family. 

(b) Cases of hysterical fever with spurious local manifestations. These 
are very troublesome and deceptive cases. The patient may be suddenly taken 
ill with pain in various regions and elevation of temperature. The case may 
simulate meningitis. There may be pain in the head, vomiting, contracted 
pupils, and retraction of the neck—symptoms which may persist for weeks— 
and some anomalous manifestation during convalescence may alone indicate 
to the physician that he has had to deal with a case of hysteria, and has not. 
as he perhaps flattered himBelf, cured a case of meningitis. Mary Putnam 
Jacobi, in an article on hysterical fever, mentions a case in the service of 
Comil which was admitted with dyspnoea, slight cyanosis, and a temperature 
of 39° C. The condition proved to be hysterical. There is also an hysterical 
pseudo-phthisis with pain in the chest, slight fever, and the expectoration of a 
' blood-stained mucus. The cases of hysterical peritonitis may also show fever, 
(e) Hysterical Hyperpyrexia .—It is a suggestive fact that the cases of 
paradoxical temperatures repotted of late years, in which the thermometer ha* 
registered 112° to 120° or more, have been in women. Fiaud has been prac¬ 
tised ti^some of these, but others have to be accepted, though their explanation 
is impossible under our known laws. 
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DiagnMii.—Inquiry into the occurrence of previous man is ,i |ifiv . m , in 
the mental-conditions taay give important mfomiatmn. Th J 
a rule, should not be asked the mother, who of all others is least 
satisfactory mformation about the patient s condition. The .nvurreiM, «»£ 
globus hystericus, of emotional attacks, of weeping and ervmg, are itafion 
suggestive. The points of difference between the convulsive ‘attacks and . 
epilepsy were referred to in their description. and as a rule little difficulty*.,* 
experienced in distinguishing between the two conditions. The hv-ferintl 
paralyses are very variable and apt to be associated with aihesthesiu. The 
contractures may at times bo very deceptive, but the occurrence of areas of 
anaesthesia, of retraction of the visual field, and the development of minor 
hysterical manifestations,‘give valuable indications. The contractures disap¬ 
pear under full anmsthcsia. Special care must he taken not to confound the 
spastic -paraplegia of hysteria with lateral sclerosis. 

The visceral manifestations are usually recognized without .much difficulty. 
# The practitioner has constantly to bear in mind the strong tendency in hys¬ 
terical patients to practise deception. > . 

Treatment. —The prophylaxis in hysteria may be gathered from the re¬ 
marks on the relation of education to the disease. The successful treatment 
of hysteria demands qualities possessed by few physicians. The* first element 
is a due appreciation of the nature of the disease on the pari of tfie physician 
and friends. It is pitiable to think of the misery which lias'been inIhded on 
these unhappy victims by the harsh and unjust treatment wliu-li Inis resulted 
from false views of the nature of the trouble; on the other band, worry and* 
ill-health, often the wrecking of mind, body, ami estate, arc entailed, n|x>n 
the near relatives in the nursing of a protracted case of liystcrin. The minor 
manifestations, attacks of the vapors, the. crying and weeping spells, nrc pot 
of much moment and rarely require treatment. The physical condition should 
be carefully looked into and the mode of life regulated so us to insure system 
and order in everything. A congenial occupation offers the 1 >chI remedy for 
mamu>f-these-manifestations. Any functional disturbance should lie attended 
to and a course of tonics prescribe*!. Special attention should bn paid to the 

action of the bowels. • „„ 

Valerian and asafeetida are often of service, bocjhc pains in various 

parts, particularly in the back, the thcnno^a u t cr y 811 8 fl-Lit, e cc rici y j 
be found invaluable. Morphia should be withheld In the cnwnls.ve smziire^ 
particularly in the minor forms, it is often best, after settling the patici 
comfortably to leave her. When she comes to, and finds herself alone and 
without sympathy, the attacks are less likely to be repeated ere is, m» 

a -manta, 1 and. .emotional anomaly, andt . P° rc i a tivcs who iiiisinlcrpret 
i. mnml mntol. At toms. .u.ro.n M by „r tl» dten 

entirely the symptoms and have no app necessary control is 

the sever* fims of hysteria can rarely be cured. The necessary go 
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impossible; hence the special value of the method introduced by Weir Mitchell, 
which is particularly applicable to the advanced cases which have become 
chronic and bedridden. The treatment consists in isolation, rest, diet, massage, 
and electricity. Separation frqm friends and sympathetic relatives must bo 
absolute, and can rarely, if ever, be obtained in the individual’s liome. An 
essential element in the treatment is an intelligent nurse. No small share 
t<| the success which has attended the author of this plan has been due to the. 
fact that he has persistently chosen as his allies bright, intelligent women. The 
details of the plan are as follows: The patient is confined.to bed and not 
allowed to get up, nor, at first, in aggravated cases, to read, write, or even to 
feed herself. Massage is used daily, at first for twenty minutes or half an 
hour, subsequently for a longer period. It is essential as a substitute for exer¬ 
cise. The induction current is applied to the various muscles and to the spine. 

' Its use, however, is not so essential as that of massage. The,diet may at first 
be entirely of milk, 4 ounces every two hours. It is better to give skimmed 
milk, and it may be diluted with soda water or barley water and, if necessary,„ 
peptonized. After a week or ten days the diet may be increased, the amount 
of milk still being kept up. A chop may be given at midday, a eup of coffee 
or cocoa with toast or bread and butter or a biscuit with the milk. The 
patients usually fatten rapidly ak the solid food is added, and with the gain 
there is, as a rule, a diminution or cessation of the nervous symptoms. The 
milk is the essential element in the diet, and is in itself amply sufficient. 

The remarkable results obtained by this method are now universally rceog- 
jiized. The plan is more applicable to the lean than to fat, flabby hysterical 
patients. Not only is it suitable for the more obstinate varieties with bodily 
manifestations, but in the cases with mental symptoms the seclusion aud sepa¬ 
ration from relatives and friends are particularly advantageous. In the hys¬ 
terical vomiting JJebove’s method of forced feeding may be used with benefit. 
For the innumerable minor manifestations and for the simulations the indi¬ 
cations fqr treatment are usually clear. <- All hysterical patients are subject 
to suggestion, and hypnotism has been used extensively. In cases of contrac¬ 
tion and of paralysis it is often of great help. Suggestion alone, without the 
induction of the hypnotic state, may suffice to cure hysterical paralysis. In 
careful hands it may be used, always remembering that hypnotism is a two- 
edged sword with which many good men in the profession have been sore 
smitten, and many patients more hurt than helped. 

XII. NEUBASTHEN1A (Psychaathenia). 

Definition. —A condition of weakness or exhaustion of the nervous system, 
giving rise to various forms of mental and bodily inefficiency. 

The term, an old one, but first popularized by Beard, covers an ill-defined, 
motley group of symptoms, which may be cither general and the expression 
.of derangement of the entire system, or local, limited to certain organs; henc’ 
the terms cerebral, spinal, cardiac, and gastric neurasthenia. 

Etiology. —The causes may be grouped as hereditary and acquired. 

(a) Heejuuxahy. —We do not all start in life with tljc same amount of 
nerve capital. Parents who have led irrational lives, indulging in excesses of 
various kinds, or who have been the subjects of nervous complaints or of mental 
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trouble, ma^ transmit to llioir children an org.nu/aiion which i* defective in 
what, for want of a liettcr term, wo mu-t call " Mono tone " Such nuli\ nltisil^ 
start Handicapped with a neuropathic predisposition. ami fiirin^li a cniiMih'r- 
able proportion of our neurasthenic patient* ‘A* \an (iieson -niinioii*lv puts 
it, the pbtential energies of the lusher loiistellalions of their association 
centres have been squandered by their ancostois," 

• Besides such Torms of hereditary neuropathy, which wo ha\e to look upon 
as instances of injury to the germ-plasm denied from one jir both of the ' 
parents, there have to be considered those eases in vvlinh during intra-iitorine 
life there have been conditions which interfered mill the proper development 
and nutrition of the embryo. So long a* these iiidividiniN are content to tnms- 
act a moderate business with their life capital, all may go well, hut there is 
no reserve, and in the exigences of ijiodern life these small capitalists go under 
and come to us*as bankrupts. 

( I ) Aoquihkd.—T he functions, though perverted most readily in persons 
who have inherited a feeble organization, mav also lie damaged m persons with 
no neuropathic predisposition by exercise winch is eicessivc'ui proportion to 
the strength—i. e., by strain. The cares and anxieties attendant upon the 
gaining of a livelihood may be borne without distress, hut in in.inv persons the 
strain becomes excessive and is first manifested as worry. The individual loses 
the distinction between essentials and non-essentials. trille* cause annoyance, 
and the entire organism reacts with unnecessary readiness In slight sthmili, 
and is in a state which the older writers called irritable weakness. 11 such 
a condition be taken early and the patient given rest, the balance js quickly 
restored. In this group may lie placed a large pnqiortioii of the ncatasl trines 
which we see among business men, teachers, and journalists. Neinastlieiya 
may follow the infectious diseases, particularly inlliieiizii, typhoid rover. iwA 
syphiliB. The abuse of certain drugs, alcohol, tobacco, morphine may lead to 
a high grade of neurasthenia, though the drug hnl.it is more often a result 
rather than a cause of the neurasthenia. Other causes more subtle, v.1 |x.ton , 
and less easily dealt with, are the worries attendant upon love alfairs, religious 
doubts, and the sexual passion. Sexual excesses have u.uloiih edly been exag¬ 
gerated as a cause of neurasthenia, but that they are responsible in a "'.nib, r 

° f ^i^a^tms, especially those following upon railway ace,denis, 

more often a combination of both. The appearance of he patient i. "k 
gestive, sometimes etareetoistie, but M™"<»*-*; 

«» ~ ^ geined I, th» l*^ti — i” »«' 

enters the room—the. way he is c lothc.l, . of wul .ri,i and 

Jwdy, his facial.expression, and the humor. may tt lllf ,|, grade 

1 slight anaemia may be present J J t j ( .„ (s an . usually lovv- 

; and tHe patient may be confined to bed Meutallv " 

spirited and despondent; women feSi""- and there have accordn.gly 
The local-symptom s may V , ( i is(! ase—cerebral. spinal. eardio- 

been described a whtfle series of type fi ‘ . # jaek-of accord- 

vascular, gastric, and sexual. In a | nn ' c up ] alM K and.the .objective 
aaee-bebM^lihe.symptonis of which Jic patient complain 
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t \h an S PR disonypridilft --ty -tfao-'phrmrriftn, In nearly every clinical type of the 
disease the predominant symptoms are referable to pathological sensations and 
the psychic effects of these. Imperfect deep is also complained of by a majority 
of patients, or, if not complained of, is found to exist on inquiry. 

Tp th° p°y" v ‘ ; -» form the symptoms are chiefly connected with 

t an inabi}ity,lp perform .the.ouli nary mental work. Thus a row of figures can 
not be correctly added, the dictation or the writing of a few letters is a soura- 
of the greatest # worry, the transaction of petty details in business is a painful 
effort, and there is losj^oL power of. fixed -attention. .With this condition there 
may be no hqaihirhp the appetite may be good, and the patient may sleep well. 
As a rule, however, there arS sensations of fulness and weight or flushes, if not 
actual headache. ‘■j]° Q p 1o °°" Q °° is a frequent concoihitant of the cerebral form, 
and may he the first manifestation. Some of thqpe patients are good-ifiinperol - 
and cheerful, but a majority are moody, irritable, and depressed. 

HypfiRosthesia, especially#) sensations of pain, is one of the main’ charac¬ 
teristics of almost all neurasthenic individuals. The sensations are nearly 
always referred fo some special region of the body—the skin, eye muscles, the 
joints, the blood-v essels, or the viscera. It is frequently possible {©"localize 
a number of points painful <j> pressure (Valleix^ points). In-some pa¬ 
tients thery Is marked vertigo, occasionally even resembling that of JJAniire’s 
disease. 

If such pathological sensations continue for a long time the mood and 
character of the patient gradually alter. The appalled--—imtabie-humor ’’ 
develops. r Many obnoxiously egoistic individuals met with in daily life are in 
reality examples* of psychic neurasthenia. Everything is complained of. The 
patient demands the greatest consideration for his condition; he feels that he 
hra been deeply insulted if his desires are not always immediately granted. 
He may at the same time have but littl e consideration for others. Indeed, in 
the severer forms of the disease he may show a malicious pleasure in attempt¬ 
ing to Inake people who seem happiefr than himself uncomfortable. Such 
patients complain frequently that they are “ misunderstood ” by their fellow*. 

In many cases the so-called “ anxiety conditions ^gradually come on; one 
scarcely ever sees a case of advanced neurasthenia without the existence of 
some form of “ anxiety.” In the « irripW fwv«ia. af ( nosoph obia! there 

may be only a fear of impending insanity or of approaching death or of apo¬ 
plexy. More frequently the anx iou s fool i n g is localized somewhere in the bod)’ 
—in the prsee ordial region, in the head, in the abdomen, in the thorax, or more 
rarely in the extremities. 

In some cases the anxiety becomes intense and the patients are restless, ami 
declare that they do not know what to do with themselves. They may throw 
themselves upon a bed, crying aid c o mpl aining, and makingnonvulsive roove- 
ments with the hands-and feet. S uicidal tendencie s are not uncommon m 
such cases, and patients may in desperation actually take their own lives. 

Involuntary mental activity may be very troublesome; the patient com¬ 
plains that when he is overtired thoughts which he can not Btop or control 
run through his head with lightning -like rapidity. In other cases there is 
marked absence of mind, the individual’s mind being so filled up owing » 
the overexcitability of latent memory pictures that he is unable to form the 
proper associations for ideas called up by external stimuli* Some time* a 
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patient complains that a definite word, a name, a unrulier, a melody, or a song 
keeps rumflng in his Head in spite o£ all lie ean do to abolish it. • 

In the severer eases of psychic nonraslhomo the so-called " phobiqs ",aro 
common. The most frerjuenriofm perhaps jf ayur_<ii>liubin. in which patients 
ji* .moment they come into an open space are oppressed by uu exaggerated 
feeling of anxiety. They seem “ frightened to death." and commence to 
iremble all over*; they complain of compression of the thorax and palpitation 
of the heart. They may break into profuse perspiration and assert that they, 
feel as though chained to the ground or that they can not mtfve a step. It is 
remarkable that in some such cases the open space can tic crossed if the indi- 
- vidual be accompanied by some one, even by a child, or if ho carry a stick or 
an umbrella! Other people are afraid to be left alone (monophobia), espe¬ 
cially m a closed-compartment (claustrophobia). 

The fear'bf people and of society is known a s anllir opoplmbia. A whole’ 
series of other phobias have been described—UjtopJuibia. or ll(o fear that high 
• things will fall; path ophobia, or fear of disease; siderodromophobia, or fear 
o£ a railway journey; siderophobia or astrophobiu, fear of thunder and light¬ 
ning!' Occasionally we meet with individuals who arc afraid of everything and 
every one—victims of the so-called pantophobia. 

Thq stp e.ripl senses may be disturbed, particularly vision. An aching or 
weariness of the'eyeballs after reading a few minutes or Hashes’ of light, are 
common symptoms. The “ irritable eye,” the so-called nervous or ncurnpHicmc 
asthenopia, is familiar to every family physician. According to Biiiswuiiger, 
the essence of the asthenopic disturbance consists m pathological sensation* 
of fatigue in the ciliary muscles or the medial recti. . . 

There may be acoustic disturbances-hyperalgesia and even true hyper- 


aCUB One of the most common of all the symptoms of neurasthenia is the preJmre 
in the head complained of by these patients. This symptom, variously ilc 
scribed, may be diffuse, hut is morOfrequently referred to some on* region 

plain of weariness on the least C “L ’ in lhe w There may 

intercostal neuralgiform pains an rochialgia may he spontaneouH, 

be spots of local tenderness on the spine. The ach.algm may ^ ^ 

or may be noticed only on 0 f numbness and tingling, and 

disturbances of sensation, partic yj neuralgias, especially in connection 
the reflexes may be increased. V > aching pain in tin 

with the genital organs, are ^ ™ t . on>bint complaint in these cases, 

back or in the back of the neck ■ wVt , i( , r tlus condition is one of nenras- 
In women it is often impossible■ ■ ^ that U(0 disturbances of imisoulai 
thenia or hysteria. It is ,n ' F h wr ilings amyosthenm partieu- 

aetivity are most pronounced and m"* * mfty ^ irritative 0 r paretic, o, 

larly plays an important ™j coordination are not uncommon it 

^These 

^^— probably owing 10 insufficient 
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ration on the part of the sympathetic rather than to paresis of the oculo¬ 
motor nerve. Occasionally Horn berg's Bymptoin may be present, and the 
patient, or even his physician, may fear a beginning tabes. More rarely .there 
is disturbance of such finely coordinated acts as writing and articulation, not 
unlike those seen at the onset of general paresis. Such symptoms %re always 
alarming, and the greatest care must be taken in establishing a diagnosis. 
That they may be the symptoms of pure neurasthenia, however, can no longer 
.be doubted. 

The reflexes dn neurasthenia are usually increased, the deep reflexes espe¬ 
cially never being absent. The condition of the superficial reflexes is less 
constant, though these, too, a«e usually increased. The pupilsjjare often diluted, 
and the reflexes are usually normal. There may be inequality .of the pupils 
in neurasthenia, a point which Pelizaeus has especially emphasized. Errors 
'in refractiofi are common, the correction of whiclf may give gjeat relief. 

In another type of cases the .muscular weaknesq is extreme, and may go on 
even to complete motor helplessness. Very thorough examination is necessary 
before deciding qsjto the nature of the affection, since in some instances serious 
mistakes have been made. Here belong the atzemia of Ncftel, the akinesia 
algera of Mobius, and the neurasthenic form of astasia abasia described by 
Binswanger. . • 

In other 'cases the cardio-vascular symptoms are the most distressing, and 
may occur with only slight disturbance of the cerebro-spinal functions, though 
the conditions are nearly always combined. Palpitation of the heart, irregular 
pndjrery rapid action (neurasthenic tachycardia), and pains and oppressive 
feelings in the cardiac region are thp most common symptoms. The slightest 
exciteihent'may be followed by increased action of the heart, sometimes asso¬ 
ciated with sensations of dizziness and anxiety, and the patients frequently 
havfe the idea that they suffer from seriouB disease of this organ. Attacks of 
pseudo-angina may occur. 

Vaso-rpotor , disturbances constitute <a special feature of many cases. 
Flushes of heat, especially in the head, and transient hypertemia of the skin 
may be very distressing symptoms. Profuse sweating may occur, either local 
or general, and sometimes nocturnal. The pulse may show interesting features, 
owing to the extreme relaxation of the peripheral arterioles. The arterial 
throbbing may be everywhere visible, almost as much as in aortic insufficiency. 
The pulse, too, may under these circumstances have a somewhat water-hammer 
quality. The capillary pulse may be seen in the nails, on the lips, or on the 
margins of a line drawn upon the forehead, and I have on severed occasions 
seen pulsation in the veins of the back of the hand. A characteristic symptom 
in some cases is the throbbing aorta. This “ preternatural pulsation in the 
epigastrium,” as Allan Bums calls it, may be extremely forcible and suggest 
the existence of abdominal aneurism. The subjective sensations associated 
with it may be very unpleasant, particularly when the stomach is empty. 
c In women especially, and sometimes in men, the peripheral blood-v^ael,- 
are contracted, the extremities are cold, the nose is red or blue, and the face 
has a pinched expression. These patients feel much more comfortable when 
the cutaneous vessels are distended, and resort to various qieans to favor thin 
(wearing of heavy clothing, use of diffusible stimulants). 

The general features of gastro-intestinal neurasthenia have been dealt with 
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amlp a* section of nervous dyspepsia. The connection of these eases with 
dilatation sf the stomach, floating kidney, and the condition which Ulfonnl 
calls entgroptom has already been mentioned. 

SjucmUimrasthenia is a condition m whi K h there is an irritable weakness 
of*the Bernal organs manifested by nocturnal emissions, unusual depression 
aftfijuntexaonrse, and often by a distressing dread of impotence. The mental 
condition of these patients is most pitiable, and they fall an' easy prey to 
quacks and charlatans of all kinds. 

Spermatorrhoea i*--the bugbear of the majority. They esin plain. #f- eon- 
ijjHjfjd losses hflHtUy without accompanying pleasurable sensations. After 
dafonation or' nyjtfjjritiQn there may be seminal discharges. J1 icroscupic ex¬ 
amination sometimes reveals the presence of spermatozoa. Actual non mis 
impotence- ia- not uncommon. The “painful testicle” is a well-known ncurus- 
thenie~pheaempnon. In thb severer cases, especially those beariilg the stig-’ 
mata of degeneration, thero, may be evidence of serial pervurejon. 

Tn farp files it ia-common to find a tender ovary, and painful or irregular 
menstruation. , . 

In all forms of neurasthenia the condition of the urine is important. 
Many cases are complicated with the symptoms of the condition known as 
licjy gmia and so marked may this be that Some tune indeed made a special 
form of lithamic neurasthenia. Polyuria may be present, but i* more com¬ 
mon in. hysteria. With disturbed digestion the urates and. oxalates ipay bo 
in excess. 

TKogwod* —rPt yrhju ihtnijL —Under this term Janet would separate from 
neurasthenia the eases characterized by mental, emotional,.and physical dis¬ 
turbances, imperative ideas, phobias of all sorts, doubts, enfeebled will, ilmon- 
trollable movements, and many of the borderland features of Hie humility* of 
young persons. It is really an inherited yyrelionenrosiH, while ncmusth.diia 
is-tuwalbuapquired. Obsessions of all sorts characterize the condition and 
thaw-may be a feeling of unreality asd even of loss of personality. (Jew com¬ 
plicated the condition may be is shown from the following varieties distin¬ 
guished by Janet: (1) The doubter, in whom obsessive ideas ure not very 
precise, more of tlie nature of a general indication lather than a specific idea, 
such as a craze for research, for explanation, for computing. (- I 
yulous. whose obsessions are of a moral nature, ilicir mamas 
ness of statement, of exact truth, of conjuration, o n p.mi " . < ’ 

etc (31 The criminal, whose obsessive ideas are of homicide, theft, and o h 
overt acts.^ ThiTimpulsive idea , stronger in Hus than ,n the other vaneHes. 
<«> «• **** dip—, ^ »* h " 

1» .Si».."" 


chasthenia, a condition in 
with the obsession. 


"uii mu uuse»muu. ii nu il„. dilfcrcllt 

The anxiety conditions " ,ul , ”"7^° wl^n they accompany ■■'•nras-* 

dependent ,n Hie major,ty of iiHanccs 

upon faulty heredity. wlli(; i, has to be diagnosed from 

Neurasthenia ,s a duMM* ab ve « from an oWation of Ins general 
the subjective statenicnls of the pane , . .. T i, c nbysical examina- 

bchaVior rather than from the physical examination. I he physic 
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tion is of the highest importance in excluding other diseases likely to bfe 
confounded with it. That somatic changes occur and* that physical signs are 
often to be made out is very true, and we owe to Lowenfeld especially a qareful 
discussion of these points, but there is nothing typical or pathognomonic in 
these objective changes. t 

Th e hy pochondriac differs from the neurasthenic in the excessive psychic 
ddiatoctipaT pHEe pathological sensatfons To which he is auhject. -He i*. the 
victim of actual delusions regarding his condition. 

The confusion of neurasthenia with hysteria.is still more frequent; in 
women especially a diagnosis of hysteria is often made when in reality the 
condition is one of neurasthpnia. In the absence of hysterical paroxysms, of 
crises, and of those marked emotional and intellectual characteristics of the 
hysterical individual the diagnosis of hysteria should not be made. Of course, 
• in many of the cases of hysteria definite hysterical stigmata (hysterical paral¬ 
yses, convulsions, contractures, ^uuesthesias, alterations in the visual field, ete.) 
are present, and the diagnosis is not difficult. 

Epilepsy is nqt likely to be confounded with neurasthenia if there be defi¬ 
nite epileptic attacks, but the cases of petit mat may be puzzling. 

The onset of exophthalmic goitre may be mistaken for neurasthenia, espe¬ 
cially if therp be no exophthalmos at the beginning. The emotional disturb¬ 
ances and the irritability of the heart may mislead the physician. In pro¬ 
nounced cases of nervous prostration the .differential diagnosis from the various 
psychoses may be extremely difficult. 

The two forms of organic disease of the nervous system with which neuras¬ 
thenia is most likely to be confoupded are tabes and general paresis. The 
symptoms of the spinal form of neurasthenia may resemble those of the former 
disease, while the symptoms of the psychic or cerebral form of neurasthenia 
msfy be very similar to those of general paresis. The diagnosis, as a rule, 
presents no difficulty if the physician be careful to make a thorough routine 
examination. It is only the superficial study of a case that is likely to lead 
one astray. In tabes especially a consideration of the sensory disturbances, 
of the deep reflexes, and of the pupillary findings will always establish the 
presence or absence of the disease. In general paresis there is sometimes more 
difficulty. The onset of general paresis is often characterized by the appear¬ 
ance of symptoms quite like those of ordinary neurasthenia, and the family 
physician may entirely overlook the grave nature of the malady. The mista ke 
in the other direction is, howexer^pediftpsjust as common. A physician who 
once or twice has seen a case of general paresis "arise out of what appeared to 
be one of pronounced neurasthenia is too prone afterward to suspect every 
neurasthenic to be developing the malign affection. The most marked symp¬ 
toms, however, of psychic exhaustion do not justify a diagnosis of general 
paresis even when the history is suspicious, unless along with it there is a 
definite paresis of the pupils, of the facial muscles, or of the muscles of articu¬ 
lation. 4Justnry of syphilis or of ehronie-aleohoKsm or morphinism ^sso- 
cated with severe psychic exhaustion Bhould, of course, put one always on his 
guard, and the physician should be sharply on the lookout for the appearance 
of intellectual defects, paraphasia, facial paresis, and sluggishness of the pupils. 

Treatment. — P“nnrH‘" ,T " —Many patients come under our care a gen¬ 
eration too late for satisfactory treatment, and it may be impossible to restore 
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the exhausted capital. ^ The greatest, care should lie taken in the rearing of 
children of neuropathic predisposition. Krom a \on early age they should 
beUBmittcd to a process of “psychic hardening," every effort being mady to 
strengthen the bodily and mental condition, liven in infnnej the child should 
. neft be patnpered. Later on the greatest care should he exercised with regard 
to food, sleep, and school work. Complaints of children should not be too 
seriously considered. ' • 

Much depends upon the example set by the parents. A rustless, emotional., 
constantly complaining mother will rack the nervous system n(*a delicate child. 
In some instances, for the welfare, of a developing boy or girl, the physician 
may find it necessary to advise its removal front home. 

^MiBatiaahUdren are (specially liable during development to fits of temper 
and of emotional disturbance. These should not lie too lightly considered. 
A'valent chastisement in such cases is to be avoided, and loss of 
temper on the part of the parent or teacher is particularly pernicious for the 
•nsrofiflfl system of the child. Where possible, in such instances, the liest treat¬ 
ment is to put the obstreperous child immediately to lied,Mad if the, excite¬ 
ment and temper continue a warm bath followed by a cool, douche may he 
effective. If he be put to bed after the bath sleep soon follows. 

Special attention is necessary at puberty in both Imvs and girls. If there 
be at this period any marked tendency to emotional disturbance or to intel¬ 
lectual weakness the child should be removed from school and every ear* taken 


to avoid unfavorable influences. 

IJggSONAL Hygiene. —Throughout, life individuals of neuropathic pmlis-* 
position should obey scrupulously certain hygienic and prophylactic.rules. In¬ 
tellectual work especially should lie judiciously limited find should alternate 
frequently with periods of repose. Excitement of all kinds should of course 
be avoided, and such individuals will do well to be abstemious in the use of 
tohacco, tea, coffee, and alcohol, if, indeed, they be permitted to use these 
substances at all. The habit. ha P1 fily becoming very common, of*taking at 
least once a year a prolonged holiday away from the ordinary environment, 
in the woods, in the mountains, or at the seashore, should lie urgently in- 
joined upon every neuropathic individual. In many instances it is found to 
be the greatest relief and rest if the patient can take Ins holiday away from 

MS During ordinary life nervous people should, during some portion of each 
Dur g 7 , th jiody. Cold baths, swimming, exorcises m 

day, pay rational a en ion khe * enc ket, hunting, shooting, row- 
the-gymnasium, gardening, gou, lawn i » tho gunera l nutrition. 

ing, sailing, and bicyc in M ar ^ recomm ende<l only to individuals physically 
Such exercises aro. o ™«> J established the greatest care must 

equal to them. If “f M anv nervous girls have been com- 

be observed in the ordtrm n o - «ilvioG with regard to long walks, 

pletely broken down ,‘ov —'Che treatment of neurasthenia wl.e.f 

Treatment of the Condi • • thoughtful physician. Every 

once established presents a vanw P" „ a ru | u requiring exactly 
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been weakened by injurious influences. The general character of the indi¬ 
vidual, his physical and social status must of course be considered, and the 
therapeutic measures carefully adjusted to these. 

Thejliagnosis having been .settled, the physician may assure the patient 
that with prolonged treatment, during which his cooperation with the physi¬ 
cian is absolutely essential, he may expect to get well. He muBt be told that 
much depends upon himself and that he must make a vigorous effort to over? 
come certain of his tendencies, and that all his strength of will will be needed 
to further the progress of the cure. In the case of business or professional 
men, in whom the condition develops as a result of overwork or overstudy, it 
may be sufficient to enjoin absolute rest with change of scene and diet. A- trip 
abroad r with a residence for a month jaLisa-m Swataeriand, pr^if there are 
symptoms-of nervous dyspepsia, a^reaidence at one of the Spas will usually 
'prove sufficient. The excitement of the lafge cities abroad shq'ild be avoided. 
The longer the f disease has lasted and the more intense the symptoms have 
been, the longer the time necessary for the restoration of health. In cases of, 
any severity the patient must be told that at least six monies’ complete ab¬ 
sence from business, under strict medical guidance, will be necessary. Shorter 
periods may of‘course be of benefit, which, however, as a rule, will be only 
temporary. ( ' 

it will often be found advisable to make out a daily programme, which 
Bhall occupy almost the whole time of the patient. At first he need know 
nothing about this, the case being given over entirely to the nurse. As im¬ 
provement advances, moderate, physical and intellectual .exercises, alternating 
frequently with Test and the administration of food, may be undertaken. Some 
one h6ur of the day may be left free for reading, correspondence, conver¬ 
sation, and games. In some instances the writing of letters is particularly 
harfaful to the patient and must be prohibited or limited. Cultured -indi- 
vidnals may find benefit from attention to drawing, painting, modelling, 
translating from a foreign language, the,, making of abstracts, etc., for short 
periods in the day. 

In not a few cases, including a large proportion of neurasthenic women, 
a systematic Weir Mitchell treatment rigidly carried out should be tried (see 
Hysteria). For nhatirmtn ami pinlimlnl iibhh' particularly if combined with 
the-chloral or morphia habit, no other plan is so satisfactory. Th e pati ent 
must be is o la ted , from his friends, and any regulations undertaken must be 
strictly adhered to, the consent of the patient and his family having first been 
gained. If the case.responds well to the treatment there should be a gain of 
from 2 to 4 pounds per week. The benefit is often extraordinary, individuals 
increasing in weight as much as from 50 to 80 pounds in the course of twelve 
.weeks. The treatment of the gsstno'WHff'brtmtinal symptoms so important 
in this condition has already been considered. For the irregular paint, par¬ 
ticularly in the back and neck, the thermo-cautery is invaluable. 

:| Hydrotherapy is indicated in nearly every case if it can be properly applied. 
Much can be done at home or in an ordinary hospital, but for systematic 
hydrotherapeutic treatme nt ' re si dence in a suitable sanitarium'ia necessary. 

I have found the wet pack of especial-value. Particularly at night, in cases of 
sleeplessness, it is perhaps the best remedy against insomnia we have. Some 
patients gain rapidly in weight through the systematic use of the wet pack. 
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^alt bathe are more helpful to some patients. The vaiious forms of douches, 
partial paq^s, foot baths, etc., may be valuable in individual cases. The Scotch 
douche is often invigorating in the milder eases. 

•Rtwrhmiberapv is of some value, though only in combination with 'psvVhic 
treatment and hydrotherapy. General and focal faradization, galvanic cleo- 
tri f.vt y r • and Franklinization may be used; in every case, however, with great 
caution and only by skilled operators. The care of the eyes is most important 
'and refractive errors should be corrected. 

Treatment by drugs should be avoided as much as possilje. They are of’ 
benefit chiefly in the combating of single symptoms. A placebo i.- sometimes 
necessary for its psychic effect. Alcohol, morphia, chloral, or cocaine should 
nexsc be given. The fajnily physician is often responsible for tin' develop¬ 
ment of a drug habit. I have been repeatedly shocked by the loose, careless 
way in which physicians inject morphia for a simple headache or a mild. 

neuralgia. * , . 

Genera l tnnioa may be helpful, especially if the individual he nna*nuc. 
Arsenin,and. more often iron, are then indicated. The value of phosphorus lias 
been exaggerated. For the severer pains and nervous attacks some sedative 
may occasionally, be necessary, especially at the beginning «f the t rent meni. 
The bromides, especially a mixture of the sajts of ammonium, potassium, *«'« 
sodium may here be given with advantage. An oecasion.il dose <4 plum-elm. 
StaffijJIpnfa may be required, but the loss of these.subs.aueeswvi -n 
with the better. For the relief of sleeplessuws ndnsuns 

££*£"*3 «T^ve°a * 

of opiimi in piU to my , tJiLnl will, opiim, i>, 

will sometimes yield permanent relief, a prom >(, 

however, never necessary in neurasthenia. faith, to 

Fai4 Healing.—I n all ages, and in all lands, t 

useihnjEprds of St. James, has ica te ’ ml beBU tiful system of faith 

amid the ^Esculapian cult, the mc dicine took its rise. As a profession, 
healing the world has seen, scie ] atter t a uh has been one of our 

consciously or unconsciously. mor^ ^ ^ ^ lruth when he said, “ Hc\ 
most valuable assets, and Gal -P ' bavc the greatest confidence, 

cures moet successfully in w 'om J asychasthcnia, the weak brothers and 
It is in these cases of neurast m £ the physician conics into play, 

the weak sisters, that the personal ctoacteol t 1 can work just the 
and once let him gain the confidenee dtlm ^ Bcai||(rf Three 

same sort of miracles as Our Lady o ona , jty in w hom the liidividua 

elements are necessary: firs, a ,j £ ] e Jays of Greece), one o > 

has faith—Christ, Buddha, JSsculapms jm ti. J ^ wt .„, physi- 

saints, or, what has served the ^ ^^ary, the aervme of a 
ciam Secaadly^certain accessonea-^ ^ skilful nurse. 1 lordly, 

temple, ot^us a hoBpital or it. v fS ? “ will it” attitude of non., 

sugg e st i on* ) eithor of the ‘ on y * ’ cre( , ( ^ or 0 f the active belie in 

which ia the essence of every ci 0 f healtll ■„ within reach, 

assurance of the physician that the preciou 
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YTTT the traumatic neurosis. 

(Railway Brain and Railway Spine; Tratunatio Hyiteria.) 

Definition; —A morbid condition following shock which presents the symp¬ 
toms of neurasthenia or hysteria or of both. The condition is known as 
* railway brain ” and “ railway spine.” 

' Erichsen regpded the condition as the Tesult of inflammation of the men¬ 
inges and cord, and gave it the name railway spine. Walton and J. J. Putnam, 
of Boston, were the first to recognise the hysterical naturo of many of the cases, 
and to Westphal’s pupils we* owe the name traumatic neurosis. For an ex¬ 
cellent discussion of the whole question the reader is referred to Pearce Bally’s 
..work, On Accident and Injury; their Relation to Diseases of the Nervous 
System. 0 

Etiology. —The condition follows an accident, often in a railway train, in 
which injury has been sustained, or succeeds a shock or concussion, from which 1 
the patient may apparently not have suffered in his body. A man may appear 
perfectly well for several days, or even a week or more, and then develop the 
symptoms of the neurosis. Bodily shock or concussion is not necessary. The 
affection may'follow a profound mental impression; thus, an engine-driver 
ran over a child, and received thereby a very severe shock, subsequent to which 
the moat pronounced symptoms of neurasthenia developed. Severe mental 
strain combined with bodily exposure may cause it, as in a case of a naval 
officer who jvas wrecked' in a violent storm and exposed for more than a day 
in the ^rigging before he was rescued. A slight blow, a fall from a carriage 
or on the stairs may suffice. 

symptom —The cases may be divided into three groups: simple neuras¬ 
thenia, cases with marked hysterical manifestations, and cases with severe 
symptoms indicating or simulating organic disease. 

. (a) Smxhs Tbjlumatio Nburabthjsnia. —The first symptoms usually de¬ 
velop a few weeks after the accident, which may or may not have been asso¬ 
ciated with an actual trauma. The patient complains of headache and tired 
feelings. He is sleepless and finds himself unable to concentrate his attention 
properly upon his work. A condition of nervous irritability develops, which 
may have a host of trivial manifestations, and the entire mental attitude of 
the person may for a time bo changed. 11c dwells constantly upon his condi¬ 
tion, gets very despondent and low-spirited, and in extreme cases melancholia 
may develop. He may complain of numbness and tingling in the extremities, 
and in some cases of much pain in the back. The bodily functions may be well 
performed, though such patients usually have, for a time at least, disturbed 
digestion and loss- in-weight. The physical examination may be entirely* nega¬ 
tive. The reflexes are slightly increased, as in ordinary neurasthenia. The 
pupils may be unequal; the cardie-vascular changes already described in neu¬ 
rasthenia may be present in a marked degree. According as the symptoms* are 
more spinal or more cerebral, the condition is known as railway brain or rail¬ 
way spine. 

(2) Cases with Marked Hysterical Features. —Following an injury 
of any sort, neurasthenic symptoms, like those described above, may develop, 
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and in addition symptoms regarded as clmrueioristie of hysteria. The emo¬ 
tional element is prominent, and there is lint, slight control over the feelings. 
The patients have headache, backache, and vertigo. A violent tremor may lie 
present, and indeed constitutes the most sinking feature of the care, 'in'the 
ca|e of afi engineer who developed subsequent to an accident a scries of 
nervous phenomenon, the most marked feature was an excessive tremor of , 
the entire body, which was specially manifest during emotional excitement. 
The most-pronounced hysterical symptoms are the sensory disturbances. As 
first noted by Putnam and Walton, hemiana'sthesia mav occur as a sequence* 
of traumatism. This is a common symptom in France, lmt rare in England 
and in the United States. Achromatopsia may .exist on the ana>«thctie side. 

A second, more common,, manifestation is limitation of the field of vision, 
similar to that which occurs in hysteria. 

Remarkably disturbances may develop in some of those eases. • 1 once saw* 
a man who had been struck by an electric car. whose chief symptom was an 
extraordinary increase in the number of respirations, lie was a stout, power¬ 
fully built man, and presented practically no oilier symptom than dyspiuea 
of the most extreme grade. At the time of observation his respirations were 
over 130 per minute, and he staled that they had been cmuiMl nl over 150. 

(3) Cases in wuicii the Symptoms beuukst Organic Disease oe tub 
Bbain and Cord. — As a result of spinal concussion, without fracture or ex¬ 
ternal injury, there may subsequently develop symptoms suggestive of organic 
disease,.which may come on rapidly or at a laic dale. Tn a case reported by 
Leyden the symptoms following the concussion were, at first slight and the 
patient was regarded as a simulator, but finally (lie condition became aggra¬ 
vated and death resulted. The post mortem showed a phrenic jMiymemn- 
gfETs.which had doubtless resulted from the accident. The cases 111 Ibis grpup 
about which there is so much discussion are these which display marked *011- 
sory and motor changes. Following an accident m which the patient has not 
received external injury a condition.of excitement may develop within a week 
or ten days; he complains of-headache and backache, and on examination 
sensory distarbances are found, cither hemianesthesia or areas on the skm in 
whichiha sensation is much benumbed; or painful and tactile ,u 'P r ^™ s “g 
be distinctly felt in certain regions, and the temperature sense1 is absen V c 
distribution may be bilateral and symmetrical in limited rej.pons.or eniup g 
• IT • -I .■ (fold nf vision is usually marked in these (Umh, 

wnters describe cases of mono{ c » a3 mani festation of profound hysteria.. 

w * “> * 

ive of hysteria. , succce( ij nf , to symptoms which may 

In rare cases following traum jcal g there are orga nic changes 

have been regarded as neurasthc hy^ ^ ig demon t tol dearly 

ti * w- *“ «*«— 1 
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reliance can be placed as indicating organic change arc optic atrophy, bladder 
symptoms, particularly in combination with tremor, p&resis, and exaggerated 
reflexes. 

The anatomical changes in, this condition have not been very definite. 
When death follows spinal concussion within a few days there may be jio 
apparent lesion, but in some instances the brain or cord has shown puncti- 
form haemorrhages. Edes has reported 4 cases in which a gradual degeneration 
.in the pyramidal tracts followed concussion or injury..of tl}e spine; but in all 
these cases thertf was marked tremor and the spinal symptoms developed early, 
or followed immediately upon the accident. Autopsies upon cases in which 
organic lesions have supervened upon a traumatic neufosis^are extremely rare. 

Diagnosis.—A condition of fright and excitement fouowisg an accident 
may persist for days or even weeks, and then gradually pass ’away. The symp- 
*toms of neurasthenia or of hysteria which shbsequdhtly dd/efop present nothing 
peculiar and are identical with* those which occur uhder iqther’circumstances. 
Care must be taken to recognize simulation, and, as in' these cas&j the condition 
is largely subjective, this is sometimes extremely dhficult. In a careful Exam¬ 
ination a simulator will often reveal himself by exaggeration of certain symp¬ 
toms, particularly sensitiveness of the spine, and by increasing voluntarily tho 
reflexes. Mapnkopff suggests as t good test to take the pulse-rate before, dur¬ 
ing, and after pressure upon an area said to be painful. If the rate is quick¬ 
ened, is held to be.proof that the pain is real. This is not, however, always 
the case. It may require a careful Study of the case to determine whether the 
individual is honestly Suffering from the symptoms of which he complains. 

A still mo& important question in these cases is, Has the patient organic dis¬ 
ease?* The symptoms given under the first two groups of cases may exist in 
a marked degree and may persist for several years without the slightest evidence 
of Organic change. Hemiansesthesia, limitation of the field of vision, mono¬ 
plegia with contracture, may all be present as hysterical manifestations, from 
which recovery may be complete. In our present knowledge the diagnosis of 
an organic lesion should be limited to those cases in which optic atrophy, blad¬ 
der troubles, and signs of sclerosis of the cord are well marked—indications 
either of degeneration of the lateral columns or of multiple sclerosis. 

Prognosis.—A majority of patients with traumatic hysteria recover. In i 
railway cases, so long as litigation is pending and the patient is in the hands 
of lawyers the symptoms usually persist. Settlement is often the starting-point 
of a speedy and perfect recovery. I have known return to health after tho 
persistence of the most aggravated symptoms with complete disability of from 
three to five years’ duration. On the other hand, there are a few cases in which 
the symptoms persist even after the litigation has been closed; the patient goes < 
- from bad to worse and psychoses develop, such as melancholia, dementia, or 
occasionally progressive paresis. And, lastly, in extremely rare cases, organic 
lesions may occur as a sequence of the traumatic neurosis. 

« The function of the physician acting as medical expert in these cases,, con¬ 
sists in determining (a) the existence of actual disease, and (6) its character, 
whether simple neurasthenia, severe hysteria, or an organic lesion. The out¬ 
look for ultimate recovery is good except in cases which present the more seri¬ 
ous symptoms above mentioned. Nevertheless, it must be borne in mind that 
traumatic hysteria is one of the most intractable affections which we are called 
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upon to treat In the treatment of the traumatic neuroses the practitioner- 
may be guMed. by the principles laid down in the preceding chapter, in which 
the treatment of neurasthenia in general has been described. 

XIV. OTHER FORMS OF FUNCTIONAL PARALYSIS. 

I. Periodical Paiulysis. 

The periodical paralysis of the ocular muscles, which may^recur for years,* 
has already been referred to. A periodical paralysis involving the general 
muscles, also a “ family affection, may return with great regularity. <1 old- 
flam described-tWelve cases in one family, the'horedity being through the 
mother. In the United States K. W. Taylor described eleven eases in one 
family in five generations. •Holtzapple, of York, Pa., reports 10 «ases in one, 
family. Six or the number died in an attack. 

The clinical -picture is similar in all recorded cases. The pifralysis involves, 

*as a rule, the arms, and legs, but may be general below the neck. It comes on 
in healthy persons without apparent cause, and often durirtg’sleep. At first 
there may be weakness of the limbs, a feeling of weariness and sleepiness, but 
rarely sensory symptoms. The paralysis, beginning in the legs, to which it 
may be confined, is usually complete within, the first twenty-font .hours. The 
neck muscles are sometimes involved, and occasionally those of the tongue and 
pharynx. The cerebral nerves and the special senses are, as a rule, unaffected. 
The temperature is normal or subnormal and the pulse slow. The deep re¬ 
flexes are diminished, sometimes abolished, and the skin reliefs may bo* 
enfeebled. A most remarkable feature is the extraordinary -reduction o S com¬ 
plete abolition of the faradic excitability of both muscles and nerves. , _ 
Improvement begins within a few hours or a day or two the parajmib 
disappearing completely and the patient becoming per oc y wi. u - ,l 
• usually recur at intervals of one to two weeks but they may return da. Jg 
They generally cease after the fiftieth year. There may be sign* of acute 
dilatation of the heart during the attack In the three ca*, * 

T K Mitchell Flexner, and Edsall, a diminished kreatimn e^ . 

several days before and at the beginning of a .fXln !ull dl^ 
There was a rise to normal after the attacks. 0 aS5 
either shortened or aborted the paralyses. 

11. Astasia; Abasia. 

These terms, indicating respectively ^^^eemlitinns ehfrae- 

wdk. have been b, with H* «• 

terized by loss of the powei o < S , (jefittition is as follows: 

muscular power, coordination, ant h0 ' isa • t n(1 ing erect and walking 
“A morbid state in which the impossibility ot stann „ strength,, 

normally is in contrast with the integrity;of cns.ihoni.jt 

and of the coordination of the ot mi " 10VC " , entity, and is probably a func- 

condition forms a symptom group, no a n - ^ ^ 5f) caseg reported in 

tional neurosis. . Knapp in his monog < p ^ 25 j n WO men. In 21 cases 

the literature. Twenty-five of these were . ^ in 4 Mention psychoses, 
hysteria was present; in 3, chorea; m 2, eplepy , ’ 
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As a role, the patients, though able to move the feet and legs perfectly when 
in bed, are either unable to walk properly or can not'stand at all? The dis,- 
turpances have been very varied, and different forms have been recognized. 
The commonest, according to Knapp’s analysis of the recorded cases, is the 
paralytic, in which the legs give out as the patient attempts to walk mid “ bend 
under him as if made of cotton.” “ There is no rigidity, no spasm, no inco¬ 
ordination. In bed, sitting, or even while suspended, the muscular strength 
is found to be good.” Other cases are associated witl^ spasm or ataxia; thus 
there may be movements which stiffen the legs and giveto the gait a some^yhat 
spastic character. In other instances there are sudden flexions of the legs, or 
even of the arms, or a saltatory, spring-like spasm. In a majority of the cases 
it is a manifestation of a neurosis allied to hysteria? 

The cases, as a rule, recover, particularly in young persons. Relapses are 
not uncommon. Tho rest treatment and static electricity should be employed. 


H. VASO-MOTOR AND TROPHIC DISORDERS. 

L RAYljATJD’S DISEASE. 

Deflnitioh.—A vascular disorder, probably dependent'upon vaso-motor in¬ 
fluences, characterized by three grades of intensity: Local,syncope, (h) 

local-asphyxia, and (a}-local or symmetrical gangrene. 

, Local Syncope. —This condition is seen most frequently in the extremi¬ 
ties, producing the condition known as dead fingers or dead toes. It is analo¬ 
gous to that produced by great cold. The entire hand may he nffVv>h-d jiuHi 
t he* fingers ; mo rejxnnmo.ijly -only one or more of the fingers.- This feature of 
the^disease rarely occurs alone, but is generally associated with local asphyxia. 
The common sequence is as follows: On exposure to slight cold or in conse¬ 
quence of some emotional disturbance tke fingers become white and cold, or 
both fingers and toes are affected. The pallor may continue for an indefinite 
time, though usually not more than an hour or so; then gradually a reaction 
follows and the fingers get burning hot and red. This does not necessarily 
occur in all the fingers together; one finger may be as white as marble, while 
the adjacent ones are of a deep red or plum color. 

Local Asphyxia. —Chilblains form the mildest grade of this condition. 
It usually follows the local syncope, but it may come on independently. The 
fingers and toes are oftenest affected, next in order the ears; more rarely, por¬ 
tions of the skin on the arms and legs. During an attack the fingers alone, 
sometimes the hands, also swell and become intensely congested. In the most 
1 extreme grade the fingers are perfectly livid, and the capillary circulation is 
almost stagnant. The swelling causes stiffness and usually pain, not acute, 
but due to the distention of the skin. Sometimes there is marked anaasthesia. 
i-Pain of a most excruciating kind may be present. Attacks of this sort > may 
recur for years, and be brought on by the slightest exposure to cold or in 
consequence of disturbances, either mental or, in some instances, gastric. 
Apart from this unpleasant symptom the general health may be very good. 
The condition is always worse during the winter, and may be present only 
when the external temperature is low. 
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fouows tngjocal asphykia, in the chronic eases of which small neerotic.areas 
are eemeW seen at the tips of the lingo,,. Some! ones the pads oUhe 
fingers andof the toes are .pate cicatricial fmm reputed slight losses oMlns 
bud. So. also when the ears are affected there may be saperHeml loss of sub- 
stance at the edge. The severer cases, which terminate in extensive gangrene, 
Are fortunately rare. 

J$J?^tefiLtllft.lflcaLasphysia persists in the lingers. The. torminsl-pha- 
iS®® 88 * mu perhaps the end of only one finger, belong; .black,*»ld. and insni-' 
siol£. Tne^skm begins to necrose and superficial gangrenous blebs appear. 
Gradually a lineof demarkalion shows itself amj a portion of one or more of 
the fingers sloughs away. «The resulting loss of substance is much less than the 
appearance of the hand or foot would indicate, and a condition which looks 
as if the patieijt would lose'all the lingers or half of a foot may result perhupa 
in only a slight superficial loss in the phalanges. In severer eases the greater 
portion of a finger or the tip of the nose may he lost.. Occasionally the disonso 
is not confined to the extremities, hut affoets symmetrical patches on the limbs 
or trunk, and may pass on to rapid gangrene. These severe types of eases 
oojjjjr particularly in young children, and death may reshit within three 
or four days. The attacks are usually very painful, and (lie motion of the 
part is much impaired. In some cases numbness and tingling.persist for a 
longtime. 

The climax of this scries of neuro-vascular changes is seen in the Remark¬ 
able instances of extensive multiple gangrene. They are most common in 
children, and may progress with frightful rapidity. In the Medieo-Cliirurgieifl 
Society’s Transactions, vol. xxii, there is an extraordinary case Veposted, in 
which the child, aged three, lost in this way both arms above the elbow„and 
the left leg below the knee. There also had been a spot of local gungreae on 
the nose. Spontaneous amputation occurred, and the child made a complete 
recovery.' The eases are more frequent than laws been supposed, and an illus¬ 
tration is given by Weeks, of Marion, Ohio, in which the boy half rheumatic 
pains in" the legs, and purpuric blotches developed before the gangrene liegan 

(Medico-Surgical Bulletin, July 1, 1894). ,. . 

There are remarkable concomitant symptoms m Itaynaud s disease to which 
a good deal of attention has been paid of late years, llamioglobinurm may 
occur during an attack, or may take the place of .t. In such ."stances the 
affection is usually brought on by cold weather. In a case reported by 11. M. 
Thomas from myelinic Raynaud’s disease occurred for three successive wm- 

tereand Zys L^sociation with hemoglobinuria. The attacks were some- 
ters ana always m assoc (h(J kinA are foimd Harlow s 

times preceded by a chill. s " c fol . (he Nuw Sydenham Society, 

appendix to hiB translation of ltajnauds p pc doubtless sriven rise 

-Theonset with a chill, r, in the case just 

to the idea that the disauw is n^sonm ^ of cmis ,i ml snesj. 

symptoms, particularly mental to I ^ mcn tioned with luimio- 

have also been noticed m some case . on a colA day W(m id bring 

globinuria had epilepsy with the' at c "• and bloody urine. Another 

on an epileptic qpizure with the_ lo' P [ h ad mimy attacks of tran- 

patient, the subject for y^ oi 1ajmau Qn th / right 8ide with 
sient hemiplegia on one side or th ) 
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aphasia. She finally digd in an attack, rwaainimlly jninf, fl(fTtiP T l? t1o * p1n p 
parliaularly anc hylosis and thickening pf the phalangeal articulations. 
Southey has reported a case in which mania developed, and Barlow an in¬ 
stance in which the woman had ^elusions. Pe riphe ral neuritis has been found 
m several, cases. * < 

Pathology. —The pathology of this remarkable disease is still obscure. Bay- 
mud suggest ed that the local syncope was produced by a vascular spasm, which 
(perns flfrply ' The aaphyvia is dependent npon pf the capillaries and 

sma ll ve ins, probably with the persistence of some degree of spasm of-the 
smaller arteries. There are t wo totally rliffnmot fniwurwf congestion, which 
may be shown in adjacent fingers jama may-be-awollen, of a yjyjd red color, 
Cjrtremely hot, the capillaries and all the vessels fully distended, and the ansemia 
v :*3uced by pressure may be instantaneously obliterated; the ndjansut fingrr 
may be equally swollen, absolutely, cyanotift, stone* cold, and tl^ anaemia pro¬ 
duced by pressure takes a long time to disappear. In the latter case the 
arterioles - are probably still in a condition of spasm. Monro’s monograph may „ 
be consulted for additional details. 

Treatment. —In many cases the attacks recur for years uninfluenced by 
treatment. Mild attacks., require no treatment. In the severer forms of local 
asphyxia, if in the feet, the-patient should be kept in bed with the legs elevated. 
T he to es should be wrapped in cotton-wool. The pain is often very intense 
and may require-morphia. Carefully applied, systematic massage of the ex¬ 
tremities is sometimes of benefit Galvanism may be tried. Barlow advises 
im mersing the affecte d Iimb. inaalt water ap<l .placing one electrode over the 
spine and the other in the water. Nitroglycer in has been warmly recopme ndcd 
by Catos. Cushing has introduced a plan of treatment with the tourniquet 
which has proved very successful in several cases in my wards. The elastic 
bandage, or, better, one of his pneumatic tourniquets, is applied to an extrem¬ 
ity tight enough to shut off the arterial circulation and left for some minutes. 
On releasing the constriction the member Pushes brightly, owing to the vaso¬ 
motor relaxation. The application in cases of severe spasm may have to be 
repeated at frequent intervals before tho vascular constriction in the affected 
parts will be overcome, and the normal temperature and color return in them. 

XL BBY TMJttOMELALGIA (Bed Neuralgia). 

Definition.—“ A chronic disease in which a part or parts—usually one or 
more extremities—suffer with pain , flushing, and local lever, made far worse 
if the parts hang down” (WeiT Mitchell). The name signifies a painful, red 
extremity. 

. Symptoms. —In 1872 (Phila. Med. Times, November 23d), in a lecture on 
certain painful affections of the feet, Weir Mitchell described the case of a 
sailor, aged forty, who after an African fever began to have “ dull, h eavy pains . 
af. first in the left and soon after in the right foot There was no swelling' at j 
first. When at rest he was comfortable and the feet were not painful. AJter| 
walkinjpthe feet were swollen. They scarcely pitted on pressure, but were! 
purple with congestion; the veins were everywhere singulaply enlarged, and 
the arteries were throbbing visibly. The whole foot was said to be aching andj 
burning, but above the ankle there was neither swelling, pain, nor flushing.” 
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As the weather grew cool lie got roliof 

brief summary of Mitohell’s first case !, 8 W T tl> !’ enofil llim - Th» 
disease. His second communication On , #CC “ rate P iot urc of the 
Extremities, appeared in the Am j 0l ’, r nf ‘ t , a . r . e , Va f'" lotor Neurosis of the 

tional ofcservations. m * > W1 “ to found addi- 

'theWwit^ Thc^u^ll^mnra If,!!" it ’m f ’ 0 " 1 l 0 in<,anl!w 

SJ JKMS ^ "*->4 *- -X£ 

... MlteheI1 speaks of it as aJi^nM.nme-end neuritis.” ]>hio suggests 
that there majr be irritation in the cells of the ventral horns o( (he coixl at 
rartam levels. Excision of the nerves passing to the parts has boon followed* 
by relief. In one of Mitchell’s cases gangrene of the foot followed excirton 
of four inches of the musculo-cutaneous nerve and stretching of tire posterior 
tibial. Sclerosis of the arteries was found. Of the 9 cases* in which the local 
conditions were studied anatomically, the only constant change was a chronic 
endarteritis (Batty Shaw). ... 

t 

m. ANGIO-NEUBOTIC (EDEMA (Quincke's Disease). - 

s 

Definition.—An affection characterized by the occurrence of local redema- 
tous swellings, more or less limited in extent, and of transient duration. 
Severe colic is sometimes associated with the outbreak, There is a piarkcd 
hereditary disposition in the disease. 

Symptoms.—The (Edema appears suddenly and is usually circumscribed. 
It may appear in the face; the eyelid is a common situation; or it may involve 
theJips or cheek. The backs of the hands, the legs, or the throat-may be 
attacked. Usually the condition i s transient, a ssociated perhaps with slight 
gastrointestinal distress, and the affection is of little moment. There may be 
a remarkable periodicity in the outbreak of the oedema. In Matas’ case this 
periodicity was very striking; the attack came.on every dayat eleven ortwclvo 
o’clock. The disease may lw hereditary through many generations. In the 
family whose history I reported, five generations had been affected, including 
twenty-two members. The swellings appear in various ports; only rarely are 
they constant in ono locality. ThOauds, face, and genitalia arc : the parts 
mpaUmmently affected. Itching, heat, redness, or in some instances lufc 
<S, maV precede the outbreak. Sudden mdma ojjhc.larynx may prove 
fatal. Two members of the family just referred to died of this complication. 
In one member of this family, whom I saw repeatedly m at ^ thc swe lin^ 
came on in different parts; for example, the under ip would be sw«dkn to such 
a degree that the mouth could not be opened. The hands enlarge .uddeuly, 

so that the fingers can notbeS», «colic; 

ZXJ it i V i«ite 

cases of Leyden’if intermittent vomiting may - ong ° ' t ly does 

Is of great intensity and usually requires morphia. Arthritis apparently does 
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lot occur. Periodic attacks of cardial pin- have also been met with during the 
mtbr^ak of the oedema. Haemoglobinuria has occurred) in several -oases. 

The disease has affinities with urticaria, the giant form of which is prob¬ 
ably* the same disease. There is a form of severe purpura, often with urticarial 
manifestations, which is also associated with marked gastro-intestiqal crisqp, 
and it is interesting to note that Schlesingcr has reported a case in which a 
combination oierythromelalgia, Raynaud’s disease, and acute oedema occurred. 
flpiFrkfti rcgartn the condition a s a vase-motor neuro sis, under-ihajnfluence 
n/ which the perm eability of the vessels is suddenly increased. Milroy, of 
Omaha, has described cases of hereditary oedema, twenty-two individuals in 
six generations, in which there existed from birth a solid oedema of one or of 
both legs, without any special inconvenience or any progressive increase of the 
disease. 

« Some years ago I described a remarkabla yaso-motor neurosis characterized 
by K we.lling and tumefa ction of the whole arm on exertion. My*patient was a 
man, healthy in' every other respect. A similar case has been observed in 
Philadelphia; on the supposition that it might be due to pressure, the axillary 1 
vessels were expdsdi, but nothing was found. * 

The treatment is very unsatisfactory. In the cases associated with antenna 
and general nervousness, tonics, particularly large doses of strychnia, do good. 

I have seen gfiat improvement follow the prolongedjBfig. of,nitroglycerin > and 
galeima l^min-may ho tried, in doses of 15 grains thrice daily. 

t 

17 . facial hemiatrophy. 

* A rare affectioif characterized by progressive wasting of the bones and soft 
tissues of one side of the face. The atrophy starts in childhood, but in a few 
casesthas not come on until adult life. Perhaps after a trifling injury or disease 
the process begins, either diffusely or more commonly at one spot on the skin. 
It gradually spreads, involving the fat, thgn the bones, more particularly the 
upper jaw,*and last and least the muscles. The wasting is sharply limited at 
the middle line, and the appearance of the patient is very remarkable, tho face 
looking as if made up of two halves from different persons. There is usually 
change in the color of the skin and the hair falls. Owing to the wasting of 
the alveolar processes the teeth become loose and ultimately drop out Tho 
eye on the affected side is sunken, owing to loss of orbital fat There is usually 
hemiatrophy of the tongue on the same side. Disturbance of sensation and 
muscle twitching may precede or accompany the atrophy. In a majority of 
the cases the atrophy has been confined to one side of the face, but there are 
instances on record in which the disease was bilateral, and a few cases in which 
there were areas of atrophy on the back and on the arm of the same side. 

Of the autopsies, Mendel’s alone is satisfactory. There was the terminal 
stage of an interstitial neuritis in all the branches of the trigeminus, from 
its origin to the periphery, most marked in the superior maxillary branchy 

The disease is recognized at a glance. The facial asymmetry associated 
with congenital wryneck must not be confounded with progressive facial hemi¬ 
atrophy. Other conditions to be distinguished are: Facial atrophy in anterior 
polio-myelitis, and more rarely in the hemiplegia of infant! and adults; the 
atrophy following nuclear lesions and sympathetic nerve paralysis; acquired 
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facial hemihyperlrophy, such as in 11m case recorded by 1). W. Montgomery, 
which may by contrdst give to the other side au atrophic ap|>caranee; anil, 
lastly, scleroderma (a closely related affection), if confined to one side of the* 
face. The precise nature of the disease is s^ill doubtful, hut it is a suggestive 
fact thai in many of the cases the atrophy has followed the acute infections. 

It ifi incurable. 


V. ACROMEGALY. 

Definition.—A dystrophy characterized bv abnormal processes of growth, 
chiefly in the bones of the face and extremities. 

The term was introduced by Marie, and signifies large extremities. 

Etiolbgy.—It occuis»rallicr more frequently m women. The alToel.ion usu¬ 
ally begins aljout the twenty-fifth year, thouglein some instances as late as tho 
fortieth. Rlplmatism, s^ditfis/’hn'd the specific fevers have preceded the de¬ 
velopment of the disease, but probably havejio special connection with it. In 
America many cases have now been reported. 

Symptoms.—In a well-marked case the disease present^ ijiost characteristic 
features. The feands and feet arc greatly enlarged, but are not deformed, and 
can be used freely. The hypertrophy is general, invohmg all the tissues, and 
gives a curious spadc-like character to the hands. Tho lines on the palms are 
much deepened. The wrists may be enlarged, but the arms are rarely nir«-l«h 
The feet are involved like the hands and arc uniformly *nlnrgnd. 1 h** “Jj 
toe however, may be much larger in proportion. The nails are usually >i»ud 
aid large, but there is no curving, and the terminal phalanges are >m Im >> n. 
The head increases in volume, but not as much m proportion as the hie.. winch 
mud. *«M mf onto^ m 

The eyelids arc sometimes grea y ^ mius j, rcu tly enlarged, hate in 

trophied. The tongue m some ? , |,at*k IkiwccI— kyphosis. The hones 

the disease the spine may be a ec « 1 With this gradual increase 

in size the skin of the bam s . , )]as no t u, 0 dry, harsh appoar- 

slightly altered in color, coarse, or fid y,jJ ^ s()m( . Umcs wasted. Changes 
ance of the skin in myxmdenift. 1 ^ consttmt . The gland has been 

in the thyroid have been found but ^ t]linl Krnup 0 f cases enlarges!, 

normal in some, atrophied in 0 11 ’ f ( , disease, has noticed an area of 
Erb, who has made an elahora tu^of du o to the per- 

dulness over the manubrium stem, * | t(?a(1af . h( . is not uncommon. Somno- 
sistence or enlargement of tlie th> disturbance may occur early, 

le^ce has been noted m many «are common. Her •' >' 

and there may be suppression Oc«Jr. J l c) , complications In 

analyzed 175 recorded cases. 0 .,ffccted--usually atrophy, rarely 

three-fourths of these the optic rign . The disease may 

neuritis. Bitemporal liemnuiopia . 
persist for fifteen, twenty, or 
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Pathological Anatomy. —To April, 1902, there were 262 cases on record 
with 77 autopsies, in only 4 of which the pituitary glshd was not*involved 
(Woods-Hutchinson). In 24 cases in which it was examined the thyroid was 
normal in 6, hypertrophied in 12; the thymus-in 17 examined was absent in 
7, hypertrophied in 3, and persistent in 7 (Fumival). In Osborne’s case tha 
heart was enormous, weighing 2 pounds 9 ounces. 

• Owing to thfe remarkable changes in the pituitary gland in •acromegaly, it 
. haa been^suggested that the disease is a nutritional disturbance analogous to 
myxeedema, and caused directly by disturbance id the function of this organ. 
The evidence from comparative anatomy and embryology shows that the pitui¬ 
tary body is a very “ complex organ, consisting of an anterior secreting glandu¬ 
lar organ; a water-vascular duct; a posterior, sensitive; nervous lobe, of which 
the last two—namely, the duet* and the nervous lobe—were morphologically 
well developed and "functioned in ancestral v&rtebraffes, but have Jtecome oblit¬ 
erated and atrophied in structure and function forever above larval acraniates ” 
(Andriezen, British Medical Journal, 1894, i). The pituitary body continues 
active, but the dqc$ is obliterated “and the gland changed into a ductless 
gland; the secretion becomes an ‘ internal secretion/ ” which is absorbed by the 
lymphatics. The extraordinary frequency with which the pituitary is involved 
in this disease ( lends weight to the view that it is, in the words of Woods 
Hutchinson, the growth centre, or at any rate the proportion regulator of 
the skeleton. 

It has been suggested by Massalongo and others that gigantism and acro¬ 
megaly are one and the same disease, both due to the superfunction of the 
pituitary gland. Certain persons exhibited as giants, or who have been “ strong 
men ” aftd wrestlers, have become acromegalic, and the skulls of some notablo 
giant* show enormous enlargement of the sella turcica. 

There is a congenital progressive hypertrophy of one extremity or of a 
part of it, or of one side of the body,—the so-called giant growth, which does 
not appear to have any connection with acrgmegaly. 

Treatment.—The treatment does not appear to have any influence upon 
the progress of the disease. The thyroid extract has been tried in many cases, 
without, so far as my personal experience goes, any benefit. Extract of the 
pituitary gland has also been used. The lung extract has been empkyed in 
some cases of pulmonary osteo-arthropathy. In a case of Caton’s, of Liverpool, 
an unsuccessful attempt was made to extirpate the pituitary body. 

Osteitis Defobmans ( Paget’s Disease). 

Definition. —A disease characterized by “enlargement and forward pro¬ 
jection of the head, dorso-cervical kyphosis, prominence of the clavicles, spread¬ 
ing of the base of the thorax, a diamond-shaped abdomen, crossed by a deep 
sulcus, a relative increase in the width of the hips, and an outward and forward 
bowing of the legs.” , 

, If is a rare disease. I have seen only 4 cases—1 in Philadelphia, which 
is figured in AshhursPn Surgery, and 3 in Baltimore. Of these, one is un- 
reported; the others I saw with Watson (who has recorded, the case, Johns 
Hopkins Hospital Bulletin, 1898) and with A. D. Atkinson., Careful studies 
have been made by J. C. Wilson, by Elting, and by Packard, Steele, and 
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DiagnoHg.—The diagnosis is readily made. The feature’s given in the defi¬ 
nition make up a most typical picture. As Marie states, in JW’s disease the 
faro is triangular with the base upward; in acromegaly it is ovoid „ r egg-shaped 

SlSedl 6 Treating, t d0 ' VnW, T 1 i Wh ]'° in 1 T lwll ' mft il ia and fiill-m.Jm- 
snapea. rreatment seems to be of no avafl. 


Hypertrophic Pulmonary Arthropathy. 

Marie has given the name hypertrophic pulmonary oxleo-arthropathy to a 
remarkable disorder, first recognized by Bamberger, characterized by enlarge- 
ment of the hands and feet, and of the ends of the long lames. vhietjy of the 
lower three-fourths of the forearm and legs. Unlike acromegaly, the lioiies of 
the skull and of the face are not involved. The terminal phalanges an*ninth 
enlarged and show botli transverse and longitudinal curves; the nails, too, are 
large and much curved over the ends of the phalanges. Scoliosis and kyphosis 
are rarely seen. The disease is very chronic, and in nearly all cases has been 
associated with some long-standing affection of the bronchi, lungs, or pleura 
(hence the name pulmonary odco-arlhropathy ), of which sarcoma, chronic 
bronchitis, chronic tuberculosis, and empyema have been the most frequent. 
There ire several instances in which the affection has developed in the subjects 
of syphilis. It occurs usually in adults and in the male sex. Thayer lias re¬ 
ported 4 cases from my clinic and has collected 55 typical cases from (lie 
literature. Forty-three showed preceding pulmonary affeclion; of the remain- 
in, 3 followed syphilis, 3 heart-disease, 2 chronic diarrhoea, 1 spinal caries, 
and 3 unknown causes. 

The essential pathology of the disease is very obscure. Marie suggests thft 
the toxines of the pulmonary disease are absorbed into the circulation and 
exercise an irritant action on the bony and articular structures, causing an 
ossifying periostitis. Thorburn thinks that it is a chronic tuberculous affec- 
ti<5n of a large number of bones and joints of a benign type. 

Leontiasis Ossea. 

In a remarkable condition known as leontwis ossea, there is hyperos¬ 
tosis of the bones of the cranium, and sometimes those of the face. The 
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lescription is largely based upon the skulls in museums, but Allen j3tarr < has 
•eceiitly reported an instance in a woman, who presented a slowly progressing 
increase in the size of the head, face, and neck, the hard and soft tissues Both 
being affected. lie lias applied Ho the condition the term megalo-cephaly.' 
Putnam states that the disease begins in early life, often as a result of injury? 
there may be osteophytie growths from the outer or inner tables, which in the 

latter situation inay give the symptoms of tumor. 

# 

Osteogenesis Imperfecta (Fragility Omum). 

This is a systemic disease of the feetus in which the normal osseous develop¬ 
ment does hot occur. At birth there is marked fragility of all the bones. There 
may have been intra-uterine fractures which have united and show large cal¬ 
luses. The extremities are often bent and deformed. The tnaiij features are 
defective development of the cranium and fragility of all the bones. It was 
thought that deatli always occurred, but Nathan has shown that some of the 
patients survive anjl that the bones become firmer as the child grows older. 
Treatment consists in using every protection against injury. Fractures usually 
unite readily. 

••Achondroplasia ( Chondrodystrophia Fatalis). 

Achondroplasic 'dwarfs are easily recognized. They are well nourished and 
strong, and of average intelligence. Their height varies from 3 to 4 feet; the 
head and trunk are of about normal size, but the extremities are very short, the 
fingers, ^when the arms are at the sides, reaching little below the crest of 
the ilium. The important point in diagnosis is that in the shortness of the 
limbS^it is the proximal segments which are specially involved, the humerus, 
and femur being even shorter than the ulny and tibia (rhizomelia). The limbs 
are considerably bent, but this is more an exaggeration of normal curves and 
abnormalities in the joints than pathologicaf'cnrves, as in rickets. -The features 
of rickets are absent. The hand is short, and has a trident shape, since the 
fingers, which are of almost equal length, often diverge somewhat. The root 
of the nose is depressed, the back flat, and the lumbar lordosis abnormally deep, 
owing to a tilting forward of the sacrum. The scapulse are short, the fibulas 
longer than the tibiae, and the pelvis is contracted; hence the number of these 
cases reported by obstetricians. Heredity plays little part (Marie, Presso 
M6d., 1900). 

Pathologically it is a dystrophy of the epiphysical cartilages. The cartilage 
cells are irregularly scattered, and the ground substance is invaded by con¬ 
nective tissue from the periosteum, which seems to send in a band of tisane 
across the end of the diaphysis, thus preventing its increase in length, and 
causing premature union of epiphysis and diaphysis. The development of the 
bones with a membranous matrix seems normal. The etiology of the disease 
is unknown. Virchow described it as foetal cretinism, others as foetal rickets 
which has run its course before birth. But it .is certainly not always a purely 
foetal disease,'for it cat continue its development during infancy, and we have 
had one case under observation which would tend to show that it could even 
begin after birth. Most of the cases, however, die either before birth or in 
early infancy. 
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vl sclerod erma 

nvTV???? are r «cognizod: the circumscribed, which iwrcsimmls to U,e 

A<u » n ' “ a *» »"«» m „l,: l 1 ;'* !:;;. 

The disease affects females more frequently than males. The cast's occur 
most commonly at the middle period of life. .The sclerema nnmulorum is a 
Afferent affection, not to he confounded with it. The disease is mote common 
m the United States than statistics indicate. 1 have hail 20 cases under obser¬ 
vation in th^past fifteen years. * , . 

In the circumscribed form there art' patches, ranging from a few centime¬ 
tres in diameter to the size of the hand or larger, in which the skin has a 
waxy or dead-white appearance, and to the touch is branny, hard, and inelastic. 
Sometimes there is a preliminary hypeiwmia of the skin,’and subsequently 
there are changes in color, either areas of pigmentation or of complete atrophy 
of the pigment—lcucoderrria. The sensory changes are rarely marked. 'Che 
secretion of sweat is diminished or entirely abolished. The disease is more 
common in women than in men, and is situated most frequently about the 
breasts and neck, sometimes in the course of the nerves. The patches may 
develop with great rapidity, and may persist for months or years; sometimes 
they disappear in a few weeks. • ‘ 

The diffuse form, though loss common, is more scrjoils. It HeveVips first, 
in the extremities or in the face, and the patient notices that the sl*in is 
unusually- hard and firm, or that there is a sense of stiffness or tension in 
making accustomed movements. Gradually a diffuse, brawny induration de¬ 
velops and the skin becomes firm jnd hard, and so united to the subcutaneous 
tissues that it can not be picked up or pinched. The skin may Took natural, 
but more commonly is glossy, drier than normal, and unusually smooth. With 
reference to Hie localization, in (Hi observation- the disease was univer-al; in 
203, regions of the trunk were affected; in 1!):!. parts of the head or face; 
in 287, portions of one or other of the upper extremities; and in 122, portions 
of the lower extremities. In SO cases there were disturbances of sen,-alien. 
The'disease may gradually extend and involve the skin of an entire limb. 
When universal, the face is expressionless, the lips can not be moved, mastica¬ 
tion is hindered, and it may become extremely difficult to feed the patient. 
The hands become fixed and the fingers immobile, on account of the extreme 
induration of the’skin over the joints. Remarkable vaso-motor disturbances 
are common, as extreme cyanosis of the hands and legs. In one of my cases 
tachycardia was present. The disease is chronic lasting for months or years. 
There are instances on record of its persistence for more than twenty yeafs. 
Recovery may occur, or the disease may be arrested. One of my patients, 
with extensive involvement of the face, ear- and Iqpls, is now ion years 
after the onset, very much better; the skin of the face is supple and the hands 
are much less indurated. The patients are apt to succumb to pu .nonary 
complaints’or to* nephritis. Rheumatic troubles have been noticed in some 
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instac; in others, *V!*^ XlTtSLSZ 

it, as in 2 cases described by Step t jj 0ge 0 f i oca l asphyxia 

the diffuse form in which the pHmarysymp l denna 0 f the arms and 

form ty similar to that which occurs in the hand has not been noted Some . 
nf the^cases present in addition diffuse sclerodermatous changes of thc skm 
i XZZTuL* .nd Heller's monograph there .re 35 ease, c t M 

^Treatment. _The patients require to be warmly clad and to be g ua *^ 

^baTSwow^fSo^'ot should be spttnSuy ZyUwc 

Tn P a second caSe aL; a year the face became softer, and there has been per¬ 
manent improvement. In a case of quite intensive localized sderodenna t to 
, pV , p „ beeame softer and the pigmentation much less intense. Salol m lo 
day is^stated to have been successful in several cases. 

A IN HUM. 

Here a brief reference may be made to the remarkable trophic lesion de- 

mation or pain, the toe falls off. The process may last someyears. Cases ha 
been reported in America by Hornaday, Pittman, F. J. Shepherd, and mor 

rison. 



SECTION XI. 


diseases of the muscles. 


I. MYOSITIS. 

Definition. —Inflammation of the voluntary muscles. 

A primary myositis occurs as an acute, sftlmeiite, or chronic affection. It is 
seen in two forms—the suppurative and non-suppurative. The former variety, 
known as infectious myositis, is especially frequent in .lupin, where, according 
to Miyake, some 250 cases have been reported ; but he claiins,tluit some of these 
examples belong to other affections. Miyake personally saw tit! eases in Japan 
during twenty-one months’ practice, and took cultures from all hut one of 
them. In 2 cases the results were negative, hut, in 21 a pure culture of the 
staphylococcus pyogenes aureus was obtained, while in another the streptococ¬ 
cus and in 2 more the albus with the aureus was grown. The malady may 
involve one or many muscles, and is usually sudden in its onset. ^There is also 
high fever and marked prostration. Subsequently abscesses occ.ur iy the in¬ 
durated muscles, and pyaunia may ensue if the implicated muscles are not 
thoroughly evacuated. Of the second form a number of characterisl iy'cases 
have been described of late years under the term dennato-myositis. There, have 
been two examples of this disease at the Johns Hopkins Hospital. The muscle 
inflammation is hero multiple, and is associated with (edema and a dermatitis. 
The case of E. Wagner may lie taken as a typical example A tuberculous but 
well-built woman entered the hospital, complaining of stillness m the shoul¬ 
ders and a slight: oedema of the back of the hands and forearms. I here was 
paresthesia the arms became swollen, the skin tense, and the muscles telt, 
doughy. Gradually the thighs became affected. The disease histedabouUbice 

months. The post uuirhun « " were stiff ,n.d firm. 

stitial tissue, and fatty t t. n cn ^ k and others. In the ease reported 
Unvemcht, Hepp Jaeol.y, of 1 j and there was slight cedenla 

by Jacoby the muscles were finmhaid, mid tui ^ ^ lhmlJ , h there 

of the skin, 
are instances in 


The cases -^ahy last from and tt . ndcrI1 ess of the 

which i i* lc A n natura ]] v suggest trichinosis, and mdeM 
muscles, the oedema, and l‘ . . ophe nature of the disease is uit- 

Hepp speaks of it as a pseuMc marked dis0T ders of sensation and 

known. One of Senator s u. •• P suggests that, some of these cases 

T1 "m 
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from trichinosis is possible only by removing a portion of the muscle. It 
has nob yet been determined whether the eosinopliilia deserilied by Brown is 
peculiar to the trichinosis myositis. Still another variety has been described 
which* differs from dermato-myositjs chiefly in the presence of a greater or less 
amount of interstitial 1 Hemorrhages between the muscle fibres and in tjie pres- # 
once of circulatory symptoms caused by the implication of the cardiac muscle. 
Itds known as polymyositis htemorrhagica. About 12 cases have been reported. 

Myositis Ossificans Progressiva. 

In this rare and remarkable affection the process begins in the neck or 
back, usually with swelling of*the affected muscles, redness of the skin, and 
slight fever, or with small nodules in the muscles vrtiich appear and disap¬ 
pear. After subsiding an induration remaps, whjch becomes progressively 
harder as the transformation into bone takes place. The disease may ulti¬ 
mately involve a majority of the'skeletal muscles. Nothing iB known of the 
etiology. Malformations, particularly of the thumbs and big toes, are common. 
* • 

n.‘ MYOTONIA (Thomsen’s Disease). 

• 

Definition,-<^-An infection characterized by tonic cramp of the muscles on 
attempting voluntary movements. The disease received its name from the 
physician who first described it, in whose family it has existed for five gen¬ 
erations. 

' While the.disease is in a majority of cases hereditary, hence the name myo¬ 
tonia congenita, there_ are other forms of spasm very similar which may be 
acquired, and others still which are quite transitory. 

Etiology.—All the typical cases have occurred in family groups; a few 
isolated instances have been descried in which similar symptoms have been 
present. Males are much more frequently ^ffccted than females. In 102 re¬ 
corded case#, 91 were males and only 11 females (Hans Koch). The disease 
is rare in America and in England; it seems more common in Germany and 
in Scandinavia. ‘ 

Symptoms.—The disease comes on in childhood. It is noticed that on 
account of the stiffness the children are not able to take part in ordinary 
games. The peculiarity is noticed only during voluntary movements. The 
contraction which the patient wills is slowly accomplished; the relaxation 
which the patient wills is also slow. The contraction often persists for a little 
time after he has dropped an object which he has picked up. In walking, the 
start is difficult; one leg is put forward slowly, it halts from stiffness for a 
second or two, and then after a few steps the legs become limber and he walks 
without any difficulty. The muscles of the arms and legs aTe those usually 
implicated; rarely the facial, ocular, or laryngeal muscles. Emotion and cold 
aggravate the condition. In some instances there is mental wcakifps. Tfce 
sensation and the reflexes are normal. G. M. Hammond has reported three 
remarkable cases in one family, in which the disease began at the eighth year 
and was confined entirely to the arms. It was accompanied with some slight 
mental feebleness. The condition of the muscles is interesting. The patients 
appear and are muscular, and there is sometimes a definite hypertrophy of the 
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muscles. The force is scarcely proportionate to the size. Erh has deserilied 
a characteristic reacticm of the nerve ami muscle to the electrical eurrwits— 
the so-called myotonic reaction, the chief feature of which is that normally ' 
the contractions caused by either current attain tlioir maximum slowly and 
r^Jax slowly, and vermicular, wave-like contractions pass from the cathode to 
the anode. 

The disease is incurable, but it may lie arrested temporarily. The nature 
of the affection is unknown. In the only autopsy made lVjerine and Sott»s 
have found hypertrophy of the primitive fibres with multiplication of tliu 
nuclei of all the muscles, including the diaphragm, but not the heart. The 
spinal cord and the nerves were intact. From, Jacoby's latest studies it. is 
doubtful whether these changes in the muscles arc in any way ehnraejeristic 
or peculiar to the disease. J. Koch, however, has found, in addition t» the 
muscle hypertrophy, degenerative and regenerative changes present, which hi? 
considers sufficient to account for the myotonic disorder. Karpinsky and von 
Bechterew, from careful urinary examinations, regard the affection as due to 
an auto-intoxication of the muscle tissue, caused by some faulty metabolism. 
No treatment for the condition is known. 4 


ttt PAEAMYOCLONUS MULTIPLEX (Myqclonia). 

An affection, described by Friedreich, characterized by clonic 
chiefly of the muscles of the extremities, occurring cither constantly or 

Par S m cascs have been chiefly in males, and the disease has flowed cmrtj 
, Jl dUturb.n*, fright, or fining 

and may vary from fifty to one ^andfiftym the imnu^ 

tonic spasms occur The { a J^“here may lie tremors of the muscles. In 
In the intervals between the attacks tliere may bo js (wiwl tt bout, 

the severe spasms the iuOTm«its mw he ry^ ^ ^ (iucci 1)a8 descrils'd 

and it is sometimes diffrcult to keep' P thrc0 gyrations, 

a family in which the f 1 ® 50 * 1 ™ “ . f .generations. According to this 

Weiss has also noted heredity in. fc « ^ paroxysmal contractions, 

author the essential symptoms are musc te, s otherwise normal, winch cease 
usually symmetrical and r y m J* b i.,al u 0T sensory disturbances. The con- 

during sleep. There are neither 1>y treatment. Itay- 

dition is most common in young: m ^, electric chorea (Henoch), tic 

mond groups this disease with f-hnljary tremors, ^ th( , n , un(! „ f my „. 
non douloureux of tlie face, an ^ a clmin 0 f pathological mamfesta- 

clonies, believing that it is only abided the myoclonias into fiw 

tions in the degenerate. D ^ a ’ i^us multiplex, and considered the 

ri-jsss - •>-»• ite “ 

!V # myasthenia geavis. 

, • . Tjrb-Ooldflftm’* Symptom-Complex.) 

(Aathenle Bulbar Paralyse, ramwlndl and Edwin Bram- 

Y ““ 5 r '“““ 
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affected. The muscles innervated by the bulb are first affected—those of the 
eyes, the face, of mastication, and of the neck. All the voluntary muscles 
may become involved. After rest the power is recovered. In severe cases 
paralysis may persist. The myagthenic reaction of Jolly is the rapid exhaus¬ 
tion of the muscles, by faradism, not by galvanism. There are marked remjp- 
.6 ions and fluctuations in the severity of the symptoms. 

. Examination of the nervous system has revealed nd abnormality. Weigert. 
found a thymus tumor with metastatic growths in the muscles. Hun, Bloomer, 
'and Streeter have described an infiltration of the muscles and of the thymus 
gland with lymphoid cells and a proliferation of the glandular elements of the 
thymus. More recently B. IJnk has recorded similar findings. 

The diagnosis is easy—from the ptosis, the faaial expression, the nasal 
speech, the rapid fatigue of the muscles, the myasthenic reaction, the absence 
of atrophy, 'tremors, etc., and the remarkable variations in tlje intensity of 
the symptoms. Of the 60 cases, ,23 ended fatally. The patient may live many 
years; recovery fnay take place. Best, strychnia in full doses, massage alter-. 
nate courses of iodide of potassium and mercury may be tried. 

V. AMYOTONIA CONGENITA. 

I 

(Oppenheim’s Disease.) 

A oongenital affection characterized by general or local hypotonus of the 
voluntary muscles Oppenhcim called the disease myatonia, but this is pho¬ 
netically so similar to myotonia (Thomsen’s disease) that the name amyotonia 
of English ..writers is preferable. 

Collier and Wilson (Brain, 1908), who have analyzed the recorded cases, 
givHhe following definition: “A condition of extreme flaccidity of the mus¬ 
cles, associated with an entire loss of the deep reflexes, most marked at the 
time of birth and always showing a tendency to slow and progressive amelio¬ 
ration. There is great weakness but no absolute paralysis of any of the mus¬ 
cles. The limbs are most affected; the face is almost alwftys exempt. The 
muscles are small and soft, but there is no local wasting. Contractures are 
prone to occur in the course of time. The faradic excitability in the muscles 
is lowered and strong faradic stimuli are borne without complaint. No other 
symptoms indicative of lesions of the nervous system occur.” 

In Spiller’s case no lesions were found, but in an autopsy by Baudouin 
the cells of the anterior horns were found to be small, and there were extensive 
changes in the muscle fibres, similar to those in the myopathies. 
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Abut*, 1090,1090. 

Abdominal typhua, 57. 

Abduoana nerve (gee Sixth Nerv|), 1015. 

Aberrant thyroid glands, 764. 

Abortion, in relapsing fever, 111; in smallpox, 120; 

in syphilis, 278. ' • 

Abscess, atherorAtoua, 849; of brain, 993; in 
appendicitis, 516; in glanders, 264, of kidney 
(pyonephrosis), 703; hepato-pulmonary, in 
amoebic dysentery, 5; of liver, 4, 563; of lung, 
640; of mediastinum, 662, of parotid gland, 441 ; 
of tonsils, 446; perinephric, 717k cerebral, 993; 
pysemio, 216; retro-pharyngeal, 444; tropical, 4, 
563. 

Acanthooephala, 51. 

Acardia, 843. 

Acarus scabiei, A. folliculorum, 52. 

Accentuated aortic second sound, in chronic 
Bright’s disease, 698 ; in arteno-scleroeis, 852. 
Accessory spasm, 1030. 

Aoephalocysts (see Hydatid Cysts). 

Acetonmmia, 418. 

Acetone, 416; tests for, 416. 

Acstonuria, 682. 

Achondroplasia, 769, 1108. 

Achromotopsia in hysteria, 1081. 

Achylia gastrica, 493. 

Acne, from bromide of potassium, 1065;rosaeea,^fl. 
Acromegaly, 1105; and gigantism, 1106. 
Actinomycosis, 263; pulmonary, 264; cutaneous, 
285; cerebral, 265; digestive, 264. 

Acute bulbar paralysis, 905. 

Aoute yellow atrophy, 538. 

Addison’s disease, 756; asthenia in, 758; pigmenta¬ 
tion of skin in, 757. 

Addison’s pill, 281; keloid, 1109. 

Adfaie, 789. 

Adenitis, in scarlet fever, 136; tuberculous, 306. 
Adenoid growths in pharynx, 447. 

Adherent pericardium, 782. 

Adhesive pylephlebitis, 542. 

Adiposis dolorosa, 432. 

Adrsnalitls, aoute hmmorrhaglc, 760. 

Adrenal insufficiency, 760. 

Adrenals, in Addison’s disease, 757. 

Aegophony, 177, 647, 

Aerophagia, 490. 

Aeettyo-eutumnal fever, 20. 

Afferent system, diseases of, 886. 

Ageusia, 1026. 

Agoraphobia, 1089. 

Agraphia, 959. 

Ague, 10; sake (see Eni&sqid Sruutt), 23. 
Ainhum, 1110, 


Air-hunger” In diabetes, 417. 

Akinesia algera, 1090. 

Akona, 495. 

Alhini. nodules of, H44. 

Albinism, in leprosy (lepra allis^ 362; of the lung, 
035. • 

Albumin, tests for, 873. 

Albuminous expectoration In pleurisy, 054. 

Albuminuria, 072, of adolescence, 672, in aii- 
pendicitis, 515, end ^assurance, 075, cyclic, 
672; dietetic, 673; febrile, 073, functional. 072; 
in acute bright's diseasejOtltt; in chronic Itrighfa 
disease, 693, 698; ui dialieles. 410, m diphtheria, ’ 
284; in epilepsy, 1062, in crystiiclas, 212, in 
gout, 405; intermittent, 67.1, in malarial fever, 
16, in pneumonia, 179; in scarlet fever, 134; in 
typhoid fever, 88; in variola, 119, nrjirotir, 073; 
orthostatio, 672; paroxysmal, 673; physiological, 
672; prognosis in, 075; in yellow fever, 237. 

Albuminuno retinitis, 1007 

Albuminuric uloeration of the laratls, 502. 

Albumosuria, 874; myelSpathlc. (174. e 

Alkaptonuria, 681; and ochronosis, 081. 

Alcohol, effects of, og the digestive sysfeug 370; 
on the kidneys, 371; on the nervous syalifn, 370; 
poisonous effects of, 370. 

Alcoholic neuritis, 1001. 

Alcoholism, 369; acute, 369; and tuberculosis, 371; 
chrome, 369. * 

Aleppo button, 9. 

Alexia, 059. 

Algid form of malaria, 22, 

Allantiasis, 381. 

Allocbeiria, 891. 

Alopecia, in syphilis, 268. 

Alternating paralysis (see Crossed Paralysis). 

Altitude, effects of high, 360. 

Altitude ui tubereulosia, 285, 355. 

Amaurosis, hysterical, 1008, 1081; toxie, 1008; 
urtemic, 684,699; in hematemceia, 489. 

Amblyopia, 1008; tubacco, 1008; crossed, 1011. 

Ambulatory typhoid fever. 71, 91. 

Amoeba, dysenterim, 2; in liver abscess, 2, 563; ig 
sputa, 8- 

Amtebic dysentery, 2. 

Ammonhrmia, 706. 

Amnesia verbaJis, 959. 

Amphiatome, 27. 

Amphoric, breathing, 331,659; echo, 331. 

Amyloid disease, in phthinii, 821; in iyphili*, 269, 
of kidney, 702; of liver, 571. 

Amyoethenia, 1089. 

Amyotonia, 1114. 

Amyotrophic lateral tcleroib, 901. 
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Anaemia, 718; aplastio, 720; bothriocephalus, 80; 
inanlwlostomiaai*,46; from BUharsia, 27; of the 
brain,964; in chlorosis, 722; from gastric atrophy, 
462: from haemorrhage, 719; miner's, 44; brick- 
maker’s, 44; tunnel, 44; from* inanition, 721; 
from lead, 370; idiopathic, ^24; in gastric cancer, 
482; in gastric ulcfer, 476; general, 719; local, 
718; in Hodgkin’s disease, 741; lymphatics, 739; 
r mountain, 366; is nm^arial fever, 23; in rheuma¬ 
tism, 222; in syphilis, 268; in typhoid fever, 76; 

, primary or essential, 721; progressive pernicious, 
724; pseudo, 718; Secondary or symptomatic, 
719; of spinal cord, 934; splenic, 762; toxin, 721. 

Amende murmurs (see Hauic Mu auras). 

Anamic necrosis/ 823. • 

Anesthesia, dolorosa, 939; in hamatomyelia, 936; 
in hemiplegia, 973; in hysteria, 1080; in leprosy, 
362; in locomotor ataxia,891; in Morvan’s disease, 

* 944; paralysiB,Vx)3; pneumonia, 186; in railway 
spine, 1097; in unilateral lesions of the oord, 933. 

Analgesia in hysteria^ 1080; in Morvan’s disease, 
944; in syringo-myelia, 943. 

Anarthria, 966. 

Anasarca (see Drops r). 

Anchmeromyia luteola, 66. 

Aneurism, 863; arterio-venous, 864, 866; cirsoid, 
863; cylindrical, 863; dissecting, 864; embolic, 
864; false, 864;, fusiform, 863; mycotic, 864; of 
the abdominal aorta, 863; of the branches of the 
abdominal aorta, 866;, of the cerebral arteries, 
982; of £he cieliac axis, 865; of heart, 830; of the 
hepatic artery, 866; of the renal artery, 866; of 
.the splenic artery, 866; of the superior mesenteric 
artery, 866; traction, 866; true, 863; varicose, 

866 . t, ' < ' 

Aneurism, of thoracic aortar 855; he mo rrhage in, 
839* pain in, 868; TufnelTs treatment of, 861f 
unilateral sweating in, 860. 

Aneurism, verminous, in the horse, 46, 866. 

Aneurismal varix, 865. 

Angina, crural, 863; Ludovici, 444; simplex, 442; 
■uffocativa, 193; Vincent's, 201. 

Angina pectoris, 839; functional, 841; toxic, 842; 
vaso-motor, 842. 

AngiochoUtis, chronic catarrhal, 644; suppurative 
and ulcerative, 644 

Angio-neurotic cedema, 1103 

Angio-sderosis, 861. 

Anguillula aoeti, 51; A. sterooralis, A. intestinaUs, 
51. 

Animal lymph, 127. 

Anisoooria, 1014. 

Ankle olonuf, in hysterical paraplegia, 914, 1079; 
in spastic paraplegia, 909; spurious, 1079. 

Ankylostoma duodenale, 46. 

Ankylostomiasis, 44. 

Anorexia nervosa, 496,1082. 

Anosmia, 1006. 

Anterior cerebral artery embolism of, 980. 

Anterior crural nerve, paralysis of, 1088. 

Anthomyia canicularis, 66. 

( Anthraoosis, of lungs, 631; of liver, 666; and 
tuberculosis, 632. 

Anthrax, 862; bacillus, 262; in animals, 262; ex¬ 
ternal, 368; internal, 264; In man, 263. 

Anthropophobia, 1089. 

Antipneumoeoocic serum, 191, 


Antitoxin of diphtheria, 196, 209; of pneumonia, 
191; of tetanus, 264. *9 

Antityphoid serum, 102. 

Anuria, 668; complete, from stone, 668; hysferioal, 

668 . 

Anurft imperforate, 621. 

Aorta, aneurism, of, 865; double, 8JM; dynanfle 
pulsation of, 860; throbbing, 864, 1090; tuber¬ 
culosis of, 349. a 

Aortic in competency, 796; sudden death in, 800. 

Aortic orifioe, oongenital lesions of, 846. 

Aortic stenosis, 802. 

Aortic valves, bicuspid condition of, 844; In¬ 
sufficiency of, 796. 

Apex pneumonia, 182. 

Aphasia, 966; auditory 968; hereditary, 960; in 
infantile hemiplegia, 986; medioo-legal aspects 
of, 960; motor, 900; in phthisis, 334; prognosis 
off 961; sensory, 958; subeprtioal-motor, *960; 
subcortical sensory, 969; in typhoid fever, 86; 
tests for, 900; transient, in migraine, 1067; 
visual, 969. 

Aphernia, 956. 

Aphonia, hysterical, 1081; in acute laryngitis, 697; 
in adlluctof paralysis, 1028; in pericardial 
effusion, 779. 

Aphthae (see Stomatitis, Aphthous), 434. 

Aphthous fever, 307. 

Apoplectic habitu*, 960; stroke, 969. 

Apoplexy, capillary, 978; cerebral, 906; ingraves¬ 
cent, 970; meningeal, 936; spinal, 936; pul¬ 
monary, 618. 

Appendicitis, 512; acute catarrhal, 513; chronic, 
513; obliterative, 513; gangrenous, 513; puru¬ 
lent 513; relapsing, 516. 

Appendicular colio, 514. 

Appendix vermiformis, perforation of, in typhoid 
fever, 67; focal concretions in, 513; foreign 
bodies in. 513. 

Apraxia, 959. 

A^roeexia, 447, 460. 

Arachnids, parasitic, 52. 

Arachnitis (see Meningitis), 925. 

Aran-Duchenne type of muscular atrophy, 901, 
914; in lead-poisoning, 377. 

Arch of aorta, aneurism of, 856. 

Amu senilis, 827. ' 

Argos moubata, 63. 

Argyll RoberUon pupil, 1014; in ataxia, 889; in 
general paralysis, 897. 

Arithmomania, 1064. 

Arm, peripheral paralysis of'(see Paraltub or 
Brachial Plkxub). 

Arrhythmia, 833. 

Arsenical neuritis, 380,1002. 

Arsenical pigmentation, 380; in chorea, 1060. 

Arsenical poisoning, 379; paralysis in, 380. 

Arteries, diseases of, 847; calcification of, 847; 
degeneration of, 847; tuberculosis of, 349. 

Arterlo-capillary fibrosis, 847. 

Arterio-eclerods, 847; diffuse, 860; In lead-peison- 
ing, 378; in migraine, 1067; nodular form, 849; 
In phthisis, 337; senile form, 85Q. 

Arterio-venous aneurism, 866. 

Arteritis in typhoid fever, 69, 78; syphilitic, 277. 

Arthralgia from lead, 378. 

Arthritides, post-febrile, 217; in gout, 404. 



ArthHtfa, Milts, In Infants, 22«; wnorrhmj, 282- 
bMatamrtrta.M>; in cerebrMpiMl meningHi,! 
182i m ohoAa, 104S, in dengue, 166; i„ dysentery, 
248 iIn hemophilia, 749; in Malta fever, 248; in 
■mall-pox, 120; in tabes dorsalis, 892; multiple see- 
ondary, 225; in purpura, 744; rheumatoid, 350 ; in 
^carl*feXpr, 135; septic, 225; in typhoid fever. 89. 
Arthritia deformans, 389, acute, 226; as a chronic 
Inlection, 390; in children, 303; general progres- 
rive form, 391; lleberden’a nodes in, 301; relation 
of, to diseases of nervouw system, 389; partial or 
mono-articular form, 302; vertebral form, 302. 
Arthropathies in tabes, 892. 

Arthropathy, hypertrophic pulmonary, 1107. 
Ascariads, 38. 

Afloaris lumbricoidea, 38. 

Ascites, 589, 592; from cancerous peritonitis, 588; 
from cirrhosis of the liver, 559, from syphilis of 
the liver, 275; in cancer of the.hver, 569; m 
tuberculous peritonitis, 311; physical signs of, 
589; treatment of, 502. 

Ascitic fluid, chylous, 590, serous, 590; lmu- 
orrhagic, 500. 

Aspergillus, in lung, 324; fumigatus, 614. 

Asphyxia, local, 1100; death by, iij phthisis, 338; 
traumatic, 602. 

Aspiration, Bowdiich’t conclusions on, 053; in 
empyema, 654; in pericardial effusion, 782, in 
pleuritic effusion, 653. 

Aspiration pneumonia, 621. 

Astasia-abasia, 1090, 1099. 

Asthenic bulbar paralysis, 1113. 

Asthenopia, nervous, 1089. 

Asthma, bronchial, 609; nasal affections in. 610; 
sputum in, 611; cardiac, 000; hay, 594, teyden’a 
crystals in, Oil, 013; renal, 009 , 684, thymic, 
509, 772. 

Astrophobia, 1089. 

Atavism, in haemophilia, 748; in gout, 307. 

Ataxia, cerebellar, 954; cercl»ellar-heredo, 922; 
in diabetes, 418; hereditary, 021, in progressive 
paresis, 898; locomotor, 880; after small-pox, ltd. 
Ataxic gait, 890, paraplegia, 920. 

Ataxie vanolique, 120 
Atelectasis, pulmonary, 022. 

Atcliosis, 774. 

Atheroma (see AuT*.Hio-srLEnosr« and Phlebo- 
BCI.hliOMS). 

Atheromatous abscess, 840. 

Athotoab, 987; bilateral or double, 911; hysterical. 
1080. 

Athlete’s heart. 797. 

Athyrea, 765, 768. • 

Atmospheric pressure, effects of, 937 
Alremla, 1000. 

Atrophy, acute yellow, of liver, 538, of brain, dif¬ 
fuse in general paresis, 806; of brain, unilateral, 
986; of muscles, various forms of, 907, progressive 
muscular, of central origin, 001, unilateral, of 
face, 1104; progressive neural, 905 
Attitude, in pseudo-hypertrophic muscular imralysu, 
80<f; in paralysis agitans, 1043 
Auditory centre, affections of, 1023; nerve, diseases 
of, 1023; vertigo, 7024. 

Aura, forms of, in epilepsy, 1060. 

Auto-infection in tubercmlosiB, 297. 

Automatism, in petit mol <1002. 


1’117 . 

Autumnal, catarrh, 594, fe\cr, 59. 

Avian tuberculosis, 284 

Axones (axis-cylinder processes), 867. 

Babinski syndrome, 800. 

BnrccHi’a sign, 0 J 7 . 049 
Bacillary d\sentcry ,*242. 

Banlluna m typhoid f«>\or. 88. 

Bacillus of Achalmc, 221; H nnllirncis, 252; B." 
botulimis.381, of choh*r*,2- > 8, ]\ ,-„l, eoi.uinnlla 
distinction from Upland bacillus, wo, in lalc- 
pas.su gw, 545, m fsccs sn< Idmgs. 50.5. in f,,f ' 
necrosis with colitis,*570, in iieritouitiA, 581, It. 
diphlhcnic, 191,445, B .Uscntcri.c,24.1, It cute- 
ntnlis, Sjpi; It Mcxncr-Harris^213. It hum (It 
aenigencs capsnlatiiH),in |H*ril<.mtn,.5M; in pneu¬ 
mothorax, 058, in pncmiiuturin, t>82, ntpnciimo- 
pcricardiuin,785, B Mclw-latclllcr, 191. toxin of 
195, B. of glanders, 21 . 1 , It. of uatliicnxn, 153,210 b 
B in whooping-cough. 149; It of leprosy, 3M), It. 
of plfgne, 239, It. of tetanys, 259, It pyocyaneus 
215.210, It lepra*, 300, It m.illcl, Jlil, It |M*stis, 
239, pneumonia', 108, 023, Jt Slugn, 213: B. 
tuberculosis, 285, 611 diagnostic \aluc of, 335; 
distribution of, 280, in split uni, 323, methods of 
detection, 323; outside tlit* lmdv, 286, modes of 
growlli of, 280; B typhosus, 59, B. xerosis, 190; 

B "Y,” 214 

“Back-stroke" of heart, 795. 

Baetenemia, 214. 

Bacteria, proteus group in diarrlin'ii, 505.« 

Bacterium, coli commune (sen Bacillus Cou 
(’■OMMiiNis), B.'aolaiufenmi, 384. 

Balanitis in diabetes, 417. 

Balantidium eoh, 20. , 

Ball-thrombus in loft punch*, 809. 

Ball-valve sUmo in common duct, 553. 

Balne’s rough, 440. * 

Bill’s disease, 440. 

Banting > method in obesity, 432. 
ltanti’s diseuse, 762. 

“ Burben cholera,” 383. 

Barking cough of puberty, 1081. 

Barloic's disease, 753. 

Barrcl-<hapcd chest in emphysema, 636; in en¬ 
larged tonsils, 410 
Basedow's disease, 705. 

Basilar artery, cmlxdism and thromlsims of, 979. 
Baths, cold, in typhoid fever, UK); in liy|»erpyrexitt 
of rheumatism, 227; m scarlet fever, 139. 
Batophnbia, UJ89 
Beaded rib* in rickets, 428. 

Beaumi's law, 266. 

Bed-bug. 54 

Bodnar’s aphth®, 436. # 

Bed-sores, acute, in myelitis. 945, 040; in typhoid 
fever, 75 

BdTs mania, 1611; pal»v. 101 °- 
Bence-Jones body in nlhuinoHuria, 674. 

Beriberi, 240; forms of, 251. 

Besoin dc respirer, 307. 

Bicuspid condition of hpart valves, 8-14 
"Big-jaw” in cattle, 263 

Bile coloring matter, tests for, 535 _ 

Bile-ducts, acute catarrh of, 512, usrandes in, 547; 
curna# of, 546; congenital obliteration of, 548; 
stenosis of, 547. 
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BUe-paaeages, dii nm of, 543. I Brain, softening of, rad, yellow, and white, 078. 


BilharsiocU, 27. 

, Biliary, cirrhosis of liver, 556; oollo, 550; fistuto, 
554. 

Bilious remittent fever, 30. 

Birth paUes, 010. 

Black death, '230. ' 

Black spit of miners, 633. 

Black vomit, 287; ii^ dengue, 157. 

BWbk-water fever, 22. ‘ 

Bladder, paralysis of, in looomotor ataxia, 880; 
care of, in myelitis, 047; hypertropfl^ of, in 
diabetes insipidus, 424; tuberculosis of, 847. 

Blastomyooeb, systemic, 2. 

“Bleeders,” 747. 

Blepharospasm, 1022. 

Blindnees free Amaurosis). 

Blood and duotless glands, diseases of, 718. 

Blood, characters cf, in amentia, 710; in cancer of 
the stomach, 482; in chlorosis, 722; in cholera, 230; 
in diabetes, 412,416; ip *out, 400; in hemophilia, 
748; in lead-poisoning, 876; in leukemia, 735; in 
pernicious anemia, 727; in pneumonia. 177; in 
pseudo-leukemia, Hodgkin’s disease, 741; in pur¬ 
pura, 743; in secondary anemia, 710; in syphilis, 
268; in trichiniasis, 42j in typhoid fever, 76. 

Blood crises, 728. H A 

Blood-letting, in artrrio-ederoeis, 853; in cerebral 
hemorrhage, 080^ in emphysema, 688; in heart- “ 
disease, 817; in pneumonia, 100; in sun-stroke, 
388; in yellow fever, 230* * 

Blood pressure, in arterio-ecleroais, 851; in pneu¬ 
monia, 177; in typhoid fever, 77. a 

Blood-serum therapy in diphtheria, 200; in pneu¬ 
monia, 101, in tetanus, 261; in typhoid fever, 102. 

Blood-vessels erf liver, affections of, 540. 

“ Blue disease,” 845. 

Blue line on gums in lead-poisoning, 376. 

Boils, in diabetes, 417; after typhoid fever, 76; 
after small-pox, 120. 

Bones, lesions of, in acromegaly, 1105; in congenital 
syphilis, 271 ; fragility of, in otteogeneels imper¬ 
fecta, 1108; fragility of, in riekets, 427; in typhoid 
fever 88. 

Borborygml. 490, 490. 

Bothriooepkalus latug, 29; anamia, 30. 

Botulism, 381. 

Botymtd liver in syphilis, 275. 

Bovine tuberculosis, 284. 

Bowel, affections of (see Intkstinas); acute ob¬ 
struction of, 519; infarction of, 533. 

fl-oxy-butyrio add, 418, 682. 

Brachial plexus, affections of, 1035. 

Bradycardia (Brachycardia), 836; paroxysmal, 834; 
fn typhoid fever, 76. 

Bradypnoea, 1081. 

Bi'kin, diffuse and focal diseases of, 047; abeoess of, 
003; abscess of, in congenital heart-disease, 846; 
affections of blood-vessels of, 061; anamia of, 
964; atrophy and scleroses of, 028; congestion of, 
064; cysts in, 980; eohinoooccus of, 37; hemor¬ 
rhage into, 966; syphilis of, 271, 088; glioma of 
988; hyperamia of, 964; Inflammation of, 092; 
rpdem* of 965; por en cephalua of, 986. 

Brain-murmur in rlokets, 429. 

Brain, sclerosis of, 928; diffuse, 030; insular,*030; 
miliary, 039; tuberous, 080. 


Brain, tubercle of, 849, 068. 

Brain, tumors of, 968; medioal treatment of, 003; 
surgical treatment of, 003; symptom!, general 
and localising, 060. 

Brand's method in typhoid fever, 100. 

Braakbone fever (see Dengue), 156. 

Breast, funnel, 440; pigeon or chicken, 440. 

Breast-pang, 839. 

Breath, odor of, in diabetic coma, 418; foul, in • 
scurvy, 751; In fetor oris, 430; feetid, in enlarged 
tonsils, 450. 

Breathing (see Respiration) ; mouth, 447. 

Bremsr’s blood test in diabetes, 410. 

Briek-dust deposit in urine, 677. 

Brick-maker’s anemia, 44. 

Bright's disease, acute, 686; interstitial form of, 688. 

Bright’s disease, chronic, 692; interstitial form of, 
694, causes o?, 694; cardio-vascular changes'in, 
698; hereditary influences in, 694; EdtbbhW s 
operation in, 702; parenchymatous form of, 602. 

Briquet, syndrome of, 1081. < 

Broadband a sign, 783. 

Brooa’s convolution, lesions of, 960. 

“ Broken-winded," 821. 

Bromitm, 1065. 

Bronchi, casts of, 618; diseases of, 602; syphilis of, 
273. 

Bronchial asthma, 609. 

Bronchial catarrh (bronchitis), 602. 

Bronchial glands, tuberculosis of, 307; enlargement 
in whooping-cough, 150,660; suppuration in, 660. 

Bronchiectasis, 606; abscess of brain in, 608; 
congenital, 607; cylindrical, 607; rheumatoid 
affections in, 608; saccular, 607; sputum in, 608; 
universalis, 607. 

Bronchloleotasii, 607. 

Bronchiolitis exudativa, 609, 

Bronchitis, 602; acute, 602; capillary, 620; chronic, 
604; croupous, 613; fibrinous, 613; in measles, 143; 
in small-pox, 110; in typhoid fever, 84; plastic, 
6fd; putrid, 605. 

Bronohocele (see Go mix) 763. 

Bronchophony, in pneumonia, 177 

Broncho-pneumonia, 620; acute, 621; chronic, 628; 
secondary, 621, acute tuberculous, 315. 

Bronohorrhagia, 617. 

Bronohorrhrea, 605; serous, 605. 

Bronse-sldu in phthiriasis, 54; In Addison's disease, 
757; in Basedow’s disease, 767; in diabetes, 417; 
in Hodgkin's disease, 741. 

Brauer’s operation, 784. 

Brown atrophy of heart, 826. 

Brown induration of lung, 615. 

Browi^Btquard’a paralysis, 933. 

Bruit, d’airoin, 659; da cuir neuf, 777; da diobU, 
724, 767; dadrapaau, 613; demoulin , 785; da pot 
ftU (see Cracked-pot Sound), 330; da aoujfla, 780; 
(esophageal, 454. 

Bubo parotid (see also Parotitis), ‘441. 

Bubonic plague, 240. * 

Buccal, psoriasis, 439; spots in measles, 142. 

Buhl’* disease, 747. 

Bulbar paralysis, 904; acute, 9t)5; asthenic form, 

'1113r of cerebral origin, 005; progressiva. 001; 

Ifjpeeudo, 005. 

Bulimia, 414, 404. 
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Cachexia. In cancer of the stomach, 482; in Tlodg- ; 
kin*# diaeaae, 741; malarial,, 16. 23; periosteal. 
768; saturnine, 376; strumipriva, 770; syphilitic. 
268; tropical, 9. 

Caisson disease, 937. 

Calcareous concretions, in phthiaia, 319; in the 
tonsils. 45Q. 

Calcareous degeneration, of arteries, 847; of heart, 
827. 

Calcification, annular,*of arteries, 847. 

Calcification in tubercle, 296. 

Calculi, biliary, 648; “coral," 709; pancreatic,680; 
renal, 709; tonsillar, 460; urinary, 709. 

Calculous pyelitis, 704. 

Camp fever, 106. 

Cancer, of bile-passages, 646, 668; of bowel, 621; of 
brain, 988; of gall-bladder, 646; green, 738; 
of kidney, 714; of liver, 667; of lung, 641; of 
oesophagus, 464; of pancreas, 629; of pepto- 
nseum, miliary, %88; of stomach, 479; acute, 


Canprum oris, 437; in measles, 143. 

* Canities, the result of neuralgia, 1069. 

Canned goods, poisoning by, 382. 

Capillary pulse, in aortic insufficiency, 801; in 
neurasthenia, 1090; in phthisis, 333. 

Capsule, internal, 949; lesions of, 949. 

Caput Medusa, 689. 

Caput quadra turn, in rickets, 429. 

Carboluria, 681. 

Carbuncle in diabetes, 417. 

Carcinoma (see Canckh). 

Cardia, spasm of, 491; insufficiency of, 492. 

Cardiac disease (see Disease or Heart). 

Cardiac murmurs, furmte, in ctilorosis, 724; in 
chorea, 1049; in idiopathic anemia, 728. 

Cardiac murmurs, organic, in aortic insufficiency, 
800; in aortio stenosis, 803; in congenital heart 
affections, 846; in mitral inoompetenoy, 807; in 
mitral stenosis, 810; in tricuspid valve disease, 
812. J 

Cardiac nerves, neuralgia of, 839. 

Cardiac overstrain, 821. 

Cardiac septa, anomalies of, 843. 

Car dial gia (see Gabtraloia). 

Cardiooentesis, 832. . 

Cardio-hepatio angle in pericarditis with effusion, 
780. 


Cardio-lysis, 784. 

Cardio-respiratory murmur, 331. 

Cardio-sclerosis, 827. 

Cardio-vasoular changes in renal disease, ows. 

Caries, vertebral, 938. 

Carinated abdomen, 303. . . . 

Carotid artery, ligature end eompreeeion of, in 
cerebral haemorrhage, 980. 

Carphoiogia, 86. 

Carpo-pedal spasm, 1070. 

Correou, 312. 

Carriers, typhoid, 62. 

Cassation in tubercle, 296. 

Caseous pneumonia, 297, 323. 

Cato, blood, of bronchial tubes in hsnwptynt, 
618; in fibrinous bronchitis, 614; of pelv 
Udney and ureter, 714. 6M- 

Cato of urinary tubulew>689; eplthciisl, 688. 6B», 
fatty, 693; granular, 6», 698; hyaline, 6BS. 


> '««ttube, in amts bright'«lltw. in i-limnlo 
bright*s disease. 1 , 11 . 1 . hiis 
< sfnlepsy m hysteria, 10KI • . 

(’alarm!, diabetic, 4IU. after typhoid fever, 87. 
Catarrh, ncute gastric, 45l>, autumnal, 694 ; Jmm- 
chiakfi02, chronic gastric, 459; dry,006; suffoca¬ 
te e,t‘»25. * 

Catarrlial bronchitis, influence of, in tuberculosis, 
294. 


Catarrht *<r, 606. 

Catarrhus sstivus, 594. 

Caterpillar rash, 50. 

Cauda equina, lesions oft 940. 

Cavernous breathing, 331. 

Cavities, pulmonary, 319; physical signs o/, oat; 
quiescenf, 320 

Cayor fly, 60. 

Cellulitis of the neck, 444. 

(Centrum semi ovale, lemons of, 94fk 

Cephalalgia (see Headache). 

Cephalw tetanus, 260. 

Cephalodyma, 397 

Cercomonas mtestinalis, 25; C. Jiominis, 25. 

Cerebellar ataxia, 922, 954; heredo-ataxia, 922; 
vertigo, 954. 

Cerebellum, tumors, of, 953;• affections of, 953. 

Cerebral arteries, aneurism of, 982; arterio-sclerosis 
of,*983; embolism of, 977; endarteritis of, 983; 
sypliilitic endarteritis of, 272, 683; thromlxwla of, 
977. 


Cerebral cortex, lesions oC 947. ■ 

Cerebral haemorrhage, 900, aneurisms, miliary in, 
967; convulsioas in, 97fl; forms of, 968. 

“ Cerebral pneumonia," 179. 

“Cerebral rheumatism," $24. 

Cerebral anuses, thrombosis of, 983. 1 

Cerebral softening, 977. # 

CerebnUs (see Encephalitis). 992. 

Cerebro-spinal fever, epidemic, 157; anoifialous 
forms of, 161; complications of, 102; malignant 
form, 160; ordinary form, 100. 

Cervical pachymeningitis, 924. , 

Cervical plexus, lesions of, 1033. 

Cervical ribs, 1034. 

Cervico-bracliial neuralgia, 1070. 

Cervico-occipital neuralgia, 1033, 1070. 

Cestodes, disease due to, 28; visceral, 31. 

Chalicosis, 031, 032. 

Chancre, 207. 

C liar bon, 252. 

Charcot ’* j«»int, 892. 

Charcot-Leyden crystals, 499, Oil, 732. 


ttering teeth, 1018. 
ek, gangrene of, 437. 
ese, poisoning by, 382. 

st expansion, diminution of, In Graves disease,, 

*vn*SU*« breathing, Cheyne’s original <le- 
cription of, 827; in apoplexy. 970; in myomnlial 
iaease, 827; in sun-stroke, 380; ui acute miliary 
uberculowH. 299, in unwnla, 084. 
asma and tract, affections of, 1009. 


ken-pox, 128. 

1-crowing. 699, 1056. ... 

Ln, TOn.tip.tion in. 627; diri^te. in. 4<7, 
,rrh«J aiseuM in. 604; tuberculou. broncho- 
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pneumonia in. 31.'; pneumonia in, 183; tubercu¬ 
losis of mesenteric glamls in, 308. 312; mortality 
rtom'small-pox in, 120; rheumatism in, 21»; ty- 
phoid fever in, 91. * 

Chilfc (see Hksors), in typhoid fever, 74. 

Chloasma phthisicorum, 335. 

Chloro-ancemia in phthisis, 333. 

Chloroma, 732, 738. . . 

Chlorosis, 721; anjl anamia, sinus thrombosis in, 
r ' 983; dilatation of stdmach in, 723; Egyptian, 44, 
ftfevef^in, 724; heart symptoms in, 724; menstrual 

* disturbance in, 724>; rubia, 722; thrombosis in, 
724. 

Choked disk, 1008. 

Chohemia, 536. r 

Cholangitis, infective, 553; suppurative, 554, 504, 
in tyjfhoid fever,* 83. 

Cholecystectomy, 555; indications for, 555. 

• Cholecystitis a<*ita, 551. 

Cholecystitis, acute infectious, 545; in typhoid fever, 
83. r * 

Cholecystotomy, 555. 

Cholelithiasis, 54Si; in typhoid fever, 83. 

Cholera, asiatiea, 228; bacillus of, 228; epidemics 
of, 228; infantum, 507; laboratory, 229; nostras, 
232; sicca, 231: tjfohoid, 231. 

Cholera toxin, 228. 

Cholerine, 232. r 

Cholesterremia, f>38. i 

Cholesterin in biliary calculi, 550. 

Choluriaf 535, 682. 

Chondrodystrophia totalis, 769,1108. 

Chorea, acute, 1045; etiology of; 1045; heart symp- 
* toms of, 1049; infectious origin of, 1048; in preg¬ 
nancy, 1046; paralysis in, 1049; rheumatism and, 
224, 1045; school-made,,1046. 

Chyrea, canine, 1046; chronic, 1055, 

Cho^a, habit or spasm, 1087, 1053. 

Chorea, Huntingdon’a or hereditary, 1055. 

Chorea insaniens. 1048, 10.50; paralytic form of, 
1049; major, 1053; maniacal, 1048; pandemic, 
1053; post-hemiplegic, 987; prehenuplegic, 909. 
rhythmic or hysterical, 1056; .senile, 1055; spas¬ 
tica, 911, 1051; Sydenham’s, 1045. 
choroid plexuses, sclerosis of, 997. 

Choroid, tubercles in. 304. 

Choroiditis in syphilis, 268. 

Chwistek’s symptom in tetany, 1076. 


Chylangiomata, 533. 

Chyle vessels, disorders of, 533. 
Chylo-pericardium, 784. 

Chyluria, non-parasitie, 676; parasitic, 48. 
Cicatricial stenosis of bowel, 521. 

Ciliary muscle, paralysis of, 1014. 


Cimex leetularius, 54. 

Circulatory system, diseases of, 775. 

Circumcision, inoculation of tuberculosis by, 290; 

in haemophilia, 748. 

Circumflex nerve, affections of, 1036. 

Cirrhosis, of kidney, 094; of liver, 556; of lung, 628 
tuberculous of liver, 342; ventriculi, 401. 


Clapotage in dilated stomach, 409. 
Claudication, intermittent, 853. 
Claustrophobia, 1089. 

Claviceps purpurea, poisoning by, 383. 


ClavAs hystericus, 1080. 

«^jlaw-hand (main cn gnffe), 903, 925. 


Climate, influence of, in asthma, 612; in chronic 
Bright’s disease, 700; in tuberculosis, 354. 

Clonus (see Anklk Clonus) ; jaw, 903/ 

Clownism in hysteria, 1078. 

Cnethocampa, 56. 

Coal-miner's disease, 631. 

Cobalt miners, cancer of lung in, 642^ 

Cocainization, spinal, in tabes, 895. 

Coccidium oviforme, 1. 

Coccydynia, 1071. f 

Cochin-China diarrhoea, 51. 

Cochlear nerve, lesions of, 1023. 

Coeliac affection in children, 499. 

Cog-wheel respiration, 330. 

Coin-sound, 659. 

Cold pack, method of giving, 139. 

Colic, biliary, «50; in appendicitis, 514; )p angio¬ 
neurotic cedema, 1103; Devonshire, 375; in pur¬ 
pura, 745,’ lead, 377; mucous, 530; renal, 711. 
Colica Pictonum, 375. C 

Colitis, Bilharzial, 28; diphtheritic, 500; entero-, 
508; ileo-, 508; mucous, 530; simple ulcerative, 
501. 

Collet ’ law, 266. 

Colloid cancer, of lung, 641; of peritonreum, 58S; 
of stomach, 480. . 

Colon, cancer of, 521; dilatation of, 531; “giant 
growth of," 532; diverticula, 532. 

Coloptosis, 529. 

Coma, diabetic, 417; epileptic, 1061; from heat¬ 
stroke, 386; from muscular exertion, 686; in acute 
encephalitis, 993; in acute yellow atrophy, 539; 
in alcoholic poisoning, 369; in apoplexy, 969; in 
cerebral syphilis, 272; in general paresis, 898; in 
multiple sclerosis, 931; in pernicious malaria. 21; 
in rheumatic fever, 224; in thrombosis of cere¬ 
bral sinuses, 984; in typhoid fever, 85; uraemic, 
684. 

Coma vigil, 85. 

Comatose form of malaria, 21. 

Comma bacillus, 228. 

Common bile-duct, obstruction of, 552. 
Compensation in valve lesions, 794; disturbance of, 
795; loss of, 795. 

Composite portraiture in tuberculosis, 293. 
Compressed air disease, 937. 

Compression and traction of the bowel, 521. 
Compression paraplegia, 938. 

Concato’s disease, 587. 

ConcretioM^ee Calcarkouh). 

ConcussioiPof spinal cord, 1097. 

Congenital heart affections, 843. 

Congenital stenosis of pylorus, 487. 

Congenital stricture of the bowel, 521. 

Congenital syphilis, 269. 

Conjugate deviation in brain tumor, 991; in apo¬ 
plexy, 971; in tuberculous meningitis, 303. 
Conjunctiva, diphtheria of, 203. 

Consecutive nephritis, 703. *■ 

; Constipation, 525; in adults, 525; in infants. *>-'• 
spasmodic, 526; treatment of, 527. 

Constitutio lymphatioa, 755. 

Constitutional diseases, 389. 

Consumption (see Tuberculosis). 

Contracted kidneys, 694. 

Contracture hysterical* 1079; in hemiplegia, 
of nursing-women, 1CJ74. 
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Contusion pneumonia, 186. 

Conn* arterionu, stenosis of, ^ 45 . 

Co Efua medul&ris, lesions of, 940 . 

Conveieeoenoe, fever of. 72; from typhoid fever, 
management of, 104. 

Convulsions, epileptic, 1058; hysterical, 1077; in 
^oute yellow atrophy, 539; in alcoholism, 370; 
in aspiration of pleural effusion, 654; in cerebral 
hemorrhage, 970; in cerebral syphilis, 272,1000; 
in certbral tumors, 989; in chronic Bright’s 
disease, 693; in general paralysis, 897; in hepatic 
oolio, 551; in infantile hemiplegia, 086; *in lead- 
poisoning, 378; in meningitis, 926; in rheumatic 
fever, 224; in sun-stroke, 380, in typhoid fever, 
86 ; in urmmia, 084; Jacksonian, 1003. 
Convulsions, Infantile, 105G; relation to rickets, 430. 
Convulsive tic, 1053. * 

Coordination, disturbance of, in t&bee, 890. 

Copaiba eruption, 144. . o , 

Copper teet for Biltar, 415. 

Copramia, 526, 722. 

Coprolalia, 1054. 

Coprolitha as a cause of appendicitis, 613. 

Cor adiposum, 826; biloculaxe, 843; bovinum, 696, 
798; viHoauni, 770. , 

Coral calculi, 709. 

Coronary arteries, in angina pectoris, 840, 841; 
blocking of, in myocardial disease, 823. 

‘ Corpora quadrigemina, tumors in, 991; lesions of, 
951. 

Corpulence, 431. 

Corpus ealloeum, lesions of, 949. 

Corriffan’i disease, 790. 

Corriffan pulse, 801. 

Coryta, acute, 593. 

Coetivenesa, 525. 

Cough Balne’s, 449; barking, of puberty, 1081; 
goose, 859; hysterical, 1081; in acute bronchitis, 
602; in chronic bronchitis, 604; in pertussis, 149; 
in phthisis, 323, during aspiration of pleural effu¬ 
sion, 654; in pneumonia, 175; paroxysmal, in 
bronchiectasis, 608; paroxysmal, in fibroid phthi¬ 
sis, 336; stomach, 402. 

Country fever, 386. 

Coup de toltil, 385. 

Cow-pox, 123. 

Cracked-pot sound, 330. 

Cramp, shoemaker’s, 1074; writer’s, 1072. 

Cramps in muscles, in cholera. 232; in font, 405; m 
chronic Bright's disease, 609, 

Cranio-sclerosis, 420. 

Cranio-tabes, relation to congenital syphilis, 43», 
in rickets, 429. 

Craniotomy in brain tumors, 992; in cerebral ho-mor- 
rhnge, 980; in hirth palsies. 912,918; in lesions of 
optic nerve, 1009. 

Craw-craw, 47. 

Creeping eruption, 56. 

Cretinism, 768; endemic, 769; sporadic 70S. 
Cretinoid change, 768. . 

Crises, gastro-inteatinal, in angio-neurotio “*le™| : 
UfiS; in locomotor ataxia, 891; in purpura, 740, 

nasal, in tabes, 892. 1in , 

CriaU, in pneumonia, 174; in relapsing fever, liu, 

In typhus fever, 108. 

Crossed or alternating paralysis, 951.97J. 

Oro«ed sensory paralyse 952. 

rc J 


Croup, membranous, 202; spasmodic, 599. 

Croupous enteritis, 500 . 

Croupous pneumonia, 164. 

Crura cerebri, lesion* of, 951, 973 . 

Cruml angina of Walton, 853. 

Crutch paralysis, 1030. 

Crureilhier's palsy, UJ 1 . 

Crv, epileptic, 1001, hydrocephalic, 302; hysterical^ 
1081; in congenital syphilis, 270. 

Crjowopy, 685. > 

Cryptogenctic septka'mi.a, 215. 

Crystalline-pox, 119. 

Cuban itch, 113. ’ 

Cura*buttlin'tt spirals. Oil, 013. 

Cutaneous nerve, external, disease of, 1038. 

Cyanosis, in acute tuberculosis, 300, m congenital 
heurt-diseuse, 845, in dm)>elcM, 417, in emphy¬ 
sema, 630; ami polycythemia, 702; traumatic, 
662. , 

Cycloplegia. 1014. 

Cynnnsiio maligna, 193. 

Cynoltex heltetica, 1081 * 

Cystic disease, of kidney, 715; o^liver, 569. 

Cystic duet, obstruct ion rf, 651. 

Cysticercus eelluloste, 31, octilur, 32; subcutaneous, 
32, general, 32, eerehm-a|Aiial, 32. 

Cystm ealculi, 679, 710. 

Cystumria, 679. } 

Cyntitis, in locomotor ataxia, 892; in transverse 
myelitis, 946; tul>erc,uloiis, 347. 

Cysts, chylous, of mesentery, 533, dennoid, 661; 
in kiducys, 715; of bruin, 980, of liver, 500; jm»t- 
encephalie. 086< puncraitir, 577; of brain, throm- 
butic, 978. ' ^ 1 

Cytodiugnosi* in general paralysis,’000. 

Cytoryctes vuccinim, 125; C. variolic, 11J. 

Cytoxon, 1. t 

Dacryoadenitis (see Laciirtmal (Jlani*). 

Dancing munia, 10.53. 

Dandy fever (dengue), 156. 

Davainea Madagascariensis, 29. , 

Day-blindness, 1008, in scurvy, 752. 

Deaf-mutism after cerebni-spinnl fever, 163. 
Deafness, m cerebral tumor, 991, ia cerebro-apinal 
meningitis, 163; in hysteria, 1081; in JlfiWrr’a 
disease, 1024; in scarlet fever, 136; in tabes 
dorsalis, 891, nervous, 1024 
Death, modi* of, in tuterculosis, 338. 

Death, HUilden, after Bera injections, 206; In angina 
pectnni, 810, in aortic insufficiency, 800; m 
coronary artery disease, 824; in enlarged thymus, 
772, in myocardial disease, 828; in pleural effu¬ 
sion, 648; in rheumatic fever, 225; in statu* 
lyinpbalicus, 755; in tyi»hoid fever, 96. 

Debility, nervous (see NeuhahTicknia), 1080. 
Decubitus, acute, 970; (bed-sores) in transvert. 

D^Son^raaction of. 881; in neuritis, 1003; 
in facial paralysis. 1021 

Dwdauuon. difflcnlU*o r>va,«AaiA). 

Deglutition pneumonia, 621. 

Delayed resolution in pneumonia, 186- 
Delayed sensation in tabes, 891. _ 

1041- acute, in lead-poisoning, 378; 
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rheumatism, 224; in pneumoni*, 179; in typhoid 
fever, 86; in typhus fever, 107; tremens, 371. 
Delttdd, Rarely sis of, 1036. 

Delusional insanity after pneumonia, 180. 

Delusions of grandeur, 897. 

Dementia paralytica, 895; syphilis and, 269, 272, 
896. * 

.Demodex folliculorum, 52. 

Dendrites, (protoplasmic processes), 867. 

Dengue, 156. n 

Deptition, in congenital syphilis, 271; in mercurial 
1 stomatitis, 438; in rickets, 429. 

Dereunr’s disease, 432. 

Dermaoentor americanus, 53. 

Dermamyiaais linearis migrans cestrosa, 56. 
Dermatitis, exfoliative form, 130; protosoic, 2. 
DermatoUa, 56. ’ 

Derma to-myositis, 1111. 

Dermatoee parasitoire, 47. 

Desquamation, in measles, 143; in rubella, 146; in 
scarlet fever, 134; in small-pox, 117; in typhoid 
fever 74. 

Deviation, secondary, 1015. 

Devonshire colic, 375. ♦ • 

Dextrocardia, 843. 

Diabetes insipidus, 424; heredity in, 424; in ab¬ 
dominal tumor, 424; relation of, to brain sypjiilia, 
424; in tuberculous peritonitis, 424. 

Diabetes mellitus,'408; acute form, 414; bronzing 
in, 417; chronic form, 414; coma in, conjugal, 
417; diebin, 420; dietetic form, 414; experimen¬ 
tal, 410; gangrene in, 417; hereditary influences 
in, 409; in obeeity, 410; in children, 417; li- 
c pogenic form, 414; metabolism, 411; neurotic 
form, 414; pancreas ip, 413; pancreatic form, 
414; paraplegia in, 418; perforating ulcer in, 417; 
theories of, 412; urine in, 415. 

Diabetes, phosphatic, 680. * 

Diabctffc, centre in medulla, 410; cirrhosis, 413; 

ooma, 417; phthisis, 412; tabes, 418. 

Diaoetio acid, 416, 682. 

Diaphragm, paralysis of, 1034; degeneration of 
muscle of, 1034. 

Diarrhoea, 497; acute dyspeptic, 506; alba, 500; 
bacteria in, 605; chronic, treatment of, 503, 
chyloea, 600; endemic, of hot countries, 51; in 
children, treatment of, 500; in cholera, 231; in 
dysentery, 244; fermentative, 506; in hysteria, 
1082; inflammatory, 508; in phthisis, 334; in ty¬ 
phoid fever, 79; in uremia, 685; nervous 498; of 
Cochin-China, 51; tubular, 530; lienterio, 499; 
summer, 505. 

Diathesis, gouty, 404; hemorrhagic, 743; lit hie 
add, 677; tuberculous or scrofulous, 203; uric 
acid. 677. 

Diaso-reaotion in typhoid fever, 87. 

Bicrotiam of pulse in typhoid fever, 70, 76. 

Diet, in chronic dyspepsia, 463; in oonstipation, 
627; in convalescence from typhoid fever, 104; 
in diabetes. 420; in gout, 406; in infantile 
f diarrhoea, 610; in obesity, 432; in scurvy, 762; 

in tuberculosis. 366; in typhoid fever, 99. 
fXstf* crises, 666. 

.Digestive system, diseases of, 434. 
iHoctophyme dgss, 61. 

Diphtheria, 192; atypical forms of, 200; of audi¬ 
tory meatus, 203; of oonjunctiva, 203; and 


croup, 199; bacillus of, 194; oontagfouineM of, 
193; hemiplegia ip, 904; immdnlty from, 195 ' 
210; in animals, 194; laryngeal, 20latent, 200; 
nephritis in, 204; neuritis in, 204; nasah 201; 
pharyngeal, 200; of skin, 203; systemic infection, 
201; antitoxin treatment of, 209; of wounds, 
203. 0 

Diphtheritic, colitis, 600; membrane, histology of, 
199; prooeeses in pneumonia, 172; processes in 
typhoid fever, 90. 

Diphtheritis, 196. 

Diphtheroid Inflammations, 196. 

Diplegia, fodal, 1020; in children, 910. 

Diplococcus intracellularis meningitidis, 159. 

Diplococcua pneumonia (micrococcus lanceolatus, 
pneumococcus), 167; in empyema, 649; in endo¬ 
carditis, 788; itf peritonitis, 681. 

Diplopia (see Doublk Vision), 1016. 

Dipsomania, 369. 

Dipylidium oaninum, 29. 1 

Disinfection, in diphtheria, 207; in typhoid fever, 
97. 

Dissecting aneurism, 854. 

Disseminated sclerosis, 930. 

Diatomes, varieties of, in man, 26, 27. 

Distomiasis, 26; ha*mic,27; hepatic, 26; intestinal, 
27; pulmonary, 26. 

Dittrich’a plugs, 605. 

Diuresis, 424. 

Diver's paralysis, 937. 

Divert!qgla of oesophagus, 466; of oolon, 632. 

Diverticulitis, 533. 

Dorsodynia, 397. 

Dothidnentdrite, 57. 

Double heart, 843. 

Double vision, 1016; in ataxia, 889; in chronic 
Bright’s disease, 699. 

Dracnnfiasis, 49. 

Dracunculus medinewris, 49. 

Drainage and diphtheria, 193; and tonsillitis, 445. 

Dreamy state in epilepsy, 1062. 

Difysy, cardiac, treatment of, 818; in amrmia 
(crtlema), 726; in acute Bright’s disease, 688, in 
aortic insufficiency, 709; in aortio stenosis, 803; 
in cancer of stomnch, 482; in chronic Bright's 
disease, 699; in mitral insufficiency, 806; in mitral 
stenosis, 811; oily, 431; in phthisis, 334; m 
scarlet fever, 135. 

Driwaenjitbcr, 365. 

Drug-rashes, 137, 743. 

Drunkenness, diagnosis of, from apoplexy, 369, 975. 

Dry mouth, 441. 

Dulnesfe, movable, in pleural effusion, 647; ia 
pneumothorax, 659. 

Dumb ague, 24. 

Dum-dum fever, 0. 

Duodenal ulcer, 470; diagnosis of, from gastric, 
470. 

Duodenum, defect of, 521; ulcer of, 470. 

Dura mater, diseases of, 923; hmmatoma of, 923. 

Durnnde’a mixture, 555. , 

Duroeici’a murmur, 801. 

Dust, diseases due to, 629, 631; tubercle bacilli & 
287. 

Dwarfs, types of, 774. 

Dysacusis, 1023. 

Dy sharia angio-sclerotioa c f Erb, 853. 



IN.DEX. 


Dywntery, amcsbio or tropical, 2; abwma of liver 
in, 4; amoBbs in, 2; bacillary, 242; acute catarrh¬ 
al, 246; diphtheritic, 246. a. 

k Dy»PfP*l*i acute, 456; chronic, 459; nervous, 400 
Dycphacia, hysterical 1082; in cancer of the 
oesophagus, 455; in hydrophobia, 256; in ceaopha- 
tgiamua, 463; in oesophagitis, 452; in pericardial 
effusion, 779; in thoracic aneurism, 850; in 
tuberculous laryngitis, 600; in tumors of the 
mediastinum, 661. 

Dyspnoea, cardiac, treatment of, 818, from aneu¬ 
rism, 859; in emphysema, 636; hysterical, 1081. 
1007; in acute tuberculosis, 290; in aortio in- ! 
sufficiency 799; in chlorosis, 722; in diabetic i 
coma, 417; in mitral insufficiency. 800; in mitml 
stenosis, 811; in myocardial disease, 827; in pen- j 
cardial effusion, 779; in pnAimoma, 174, in | 
phthisis, 326; in oedema of the glottis, 598; in , 
spasmodic laryngitis, 599; uncmis. 684. » 

Dystrophies, musftilar, 906; clinical forms of, 907. I 

I 


Ear, complications of scarlet fever, 136; affections 
of, in syphilis, 268, 271; symptoms simulating 
meningitis, 926, 994. 

Ebstein’a method in obesity, 432. 

Eochymoses, 743. 

Echinococcus cyst, fluid of, 34, 37. 

Echinococcus disease, 32. 

Echinococcus, endogenous, 33; exogenous, 33; mul- 
tilooular, 34, 37. ^ 

Echinorhynchus gigas, 51; E. moniliformis, 62. 

Echo kinesis, 1054. 

Echolalia, 1054. 

Eclampsia, 1056. 

Ectopia cordis, 843. . 

Eczema, of the tongue, 438; in <liabete».417; in gout, 

404. 

Edebohla’ operation, 702. 

Efferent traot, diseases of, 001. 

Egyptian chlorosis, 44. 

Ehrlich'a reaotion in typhoid fever, 87. # 

Eighth nerve lesions of. 1023. 

Klaatio tissue in sputum, 324 
Electrical reactions, in exophthalmic goitre, 707 
in facial palsy, 1021; in fsmrfr,/ « paralysis, 910, 
in multiple neuritis. 1003, in periodical Paralysis, 
1009; in poliomyelitis anterior, 910, in Thomun . 
disease, 1113. 

Electrolysis in aneurism, 802. 

Elephantiasis, 49; neuromatosa, lOWo 
Emaciation, in anorexia nervosa. . ^ 

cancer, 481: in o*>phagenl cancer, 45o, in phthl 

sis, 829. 

Embolio absceeses, 210 < n <u , n 

Embolism, anti aneurism. 854; in ehorem 1048, n 
typhoid fever, 78; of cerebral arteries, 077, 

E^r^'^monia. 177, in typhoid j 
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Emprosthotonos in tetanus, 260. 

Empyema, 648, bacteriology of. 649; necessitatis, 

205, 650, 861; perforation of lung lif. 4k r s0; in # 
scarlet fever, 135 

Encephalitis, nfute, 992, mcningo-, fietak 011; 
puV-, of Strum ik U, 986; suppurative, 993, »>plu- 
line, 272. • 

Encephnlopathv, lead. 377. # 

Enchondroum of lung. 641. 

Endarteritis of spinal conf, 935. • 

Endocarditis, acute. 785, chronic. 792, chronic 
mural. 793, in chorea. 7y», 1049; infective. 786; ' 
m the fielus, 793. 8-f4, gonorrlm-id. 282, an pneu- 
nioiiia, 786, in puerperal fever. 7srt, in rheu¬ 
matism. 22.1j"fH5, in scarlet fe\i*r. 135, m septi- 
cieinia, 7S4», hi Uphold fever. Wl, 78, in tulierru- 
h isis. 321. 786, inaliguaiit, TSit, mien ^organisms 
in, 788, umnil,788, reeurnug, 78t», selenitic, 703; 
simple or vcrrucose, 785, svphilitic, 276, ulcera¬ 
tive, 787. 

Eudo|Phlebitis. 851. 

Endothelioma, nmeoid, 716 
Enteric fever (see Tii'iioin Finn). .57. 

Enteritis*, catarrhal, 4974 croupous 500; diphlher- 
itic, 500, in children. 504, plielgnmnoiH, 501: 
membranous or tubular,*530, ulcerative, 501. 

Ent jtoi h sis in cholera, 2.13. 

Enterocolitis, 508. , 

Enteroliths. 522, ns u cause o> nppendieitis, 513; 

ill saceuli of colon, 626. 

Knteroptosis, 528. 665, l601. * 

Entozoa (see Animai. Pakahitm), 1. 

Eosinophilin m ankylostomiasis, 46, in leukicuiia. 

736, in trichiniusis, 42 B 

Epcndvimtis, purulent, 302. 

Ephemeral fever, 363, 

l.pideinie h'Piiioglobinurin, 270, 071, 747. # 

Epidemic roseola, 14.T. , 

Epidemic stomatitis, 367. 

EpulidMiiHis (see Ohmiitih). 277. 318. 

Epilepsia. larvata, 1062, nutnns, H«2. 

I*pileps\. 1058, nnd alcoholism, HfyO, end syphilis, 

‘ ;o(i() mui, heredity in. 1059, in chronic ergo- 
3>«, in general paresis. 898, m lead-poison- 
n,g 378, in Hnynnwl’a disease, 1101, Jorkaniwm, 
8H3 lOtsbmuskcd, 1002, imsl-epilcptic symptoms 
of. 1062, procursive, 1001, ndlex, UM0. rotatory. 
lWil. spinal, 910; surgical treatment of, 1060. 
Etilleptie fits, stages of, 1061 
Epistnxis. 595, in Hnght’s disease, «*H»; family 
form of 595, 749, in lm nmphiliu, 749, in scurvy, 
752, m typhoid fever, 84, ** renal,” 069; vicarious, 

596 

KrMrvW/W. xymptnin-cnrriplex. 1113. 
i.>/,■» syphilitic HpiiiuJ imnilyri., 013. 

Ergoti.,.,. 383; renvohive, 383; gw.grenuu., 383. 
Erosion of teeth, 438. 

I ructutions. nervous, 490. 

SsSssbaKS* 
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pellagra, 384; in typhoid I 

446. 

Erytlm'O'tluamui, f 48 -' 
Erytliroinelnlgut. 1071. U02- 
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Eschar, sloughing, in hemiplegia, 970. 

Eustrongylus gigas, 51. 
r Exaltation of ideal in general paresis, 897. 

Exan thematic typhdfc 105. 

Eifoliltive dermatitia. 136. t 

fiaophthalmio goitre, 765; acute form, 766; diminu¬ 
tion of electrical resistance ^n, 767; flushing in, 
c 767; pigmentation in, 767; tachycardia in, 766; 

tremor in, 767. , 

Exophthalmos, 766. * 

, Extract of Jei, use of, in typhoifl fever, 102. 
^xtra-ayatole of heart, g34. 

Eye, mdtor nerves of, paralysis of, 1013; spasm of, 
1014. 

Eye-strain in migraine, 1067. • # 

Eyes, conjugate deviation of, in brain tumor, 901; 
in apoiflexy, 971? in tuberculous meningitis, 
303. 

• • 

Facial, asymmetry, 1030, 1104; diplegia, 1020; 
hemiatrophy, 1104;, hemihypertrophy, • 1106; 
nerve, paralysis of, 1019; paralysis from oold, 
1020; paralysis faom lesion of trunk of nerve* 
1019; paralysis from fcaion of cortex, 1019; 
paralysis, symptoms of, 1020. 

Facial spasm, 1022. 

Fades, Hippocratic, 582; leontina, in leprosy, ^02; 
in mouth-breathers, 449; Parkinsonian, 1043; 
syphilitic, 270; ii! typhoid fever, 72. 

Feecal, accumulation, 521, 526; concretions, 513, 
626; vorrtlting, 522. 

Fasces, bacteria in, 505; in jaundice, 535. 

Faith healing, 1095. a * 

Ffllopian tubes, tuberculosis of, 348. 

Famine fever (se| Relaps^o Fiver), 109. 

Farcy, 26^, acute, 262; chro^io, 263. 

Farcy^uds, 263. 

Farre'i^ubercles, 568. * 

Fasciola hepatica, 26. 

Fat embolism in diabetes, 418. 

Fat necrosis, 575; of pancreas, in diabetes, 413. 
Fatty degeneration, of arteries, 847; of liver, 670; 

of the new-born (Buhl’s disease), 747. 

Fatty degeneration of heart, 825; In anemia, 726. 
Fatty stools, 575. 

Febricula, 363. 

v ebris, carnis, 104; recurrens, 109. 
ftMitw’s test for sugar, 415. 

Fermentati^jl, test for sugar, 415. 

Fetid stomatitis, 435. 

Fetor oris, 439. 

Fever, aphthous, 367; bilious remittent, 20; black- 
water, 22; break-bone, 156; cachexial, 9; camp, 
105; cerebro-spinal, 157; In cholera, 231; oountry, 
386; dandy, 156; dum-dum, 9; entero-meeenterio, 
57; ephemeral, 363; famine, 109; Florida, 386; 
‘‘gastric, 457; glandular, 365; hay, 594; hospital, 
105; hysterical, 1084; jail, 105; pernicious mala¬ 
rial, 21; in pneumonia, 172; in acute pneumonic 
phthisis, 314, 816; in acute miliary tuberculosis, 
•299,300,302; in primary multiple neuritis, 1000; 
p in meningitic tuberculosis, 302; petechial, 157; in 
0 pulmonary tuberculosis, 827, malignant purpuric, 
► 157; in pyemia, 217; in pylephlebitis, suppura¬ 
tive, 566; in intermittent fever, 16; in relapsing 
fever, 110; in remittent fever, 20; in scarlet 
fever, 182; in septiiwimia, 214; in small-pox, 116; 


in sun-stroke, 386; in appendicitis, 614; in see* 
ajgary syphilis, 2Q7; in typhoid lever, 72; in 
typhue fever, 108; in yellow fever, 2&6; lung, 164; 
malarial, 10; miliary, 367; Malta, 247; Mediter¬ 
ranean, 248; mountain, 366; Neapolitan, 248; 
putrid malignant, 67; relapsing, 109; rook, 248; 
seven-day, 109; ship, 105; slow nervous, 5C; 
splenic, 252; spotted, 105,157; tick, 53; trypano¬ 
some, 8; typhoid, 57; typho-malarial, 20, 96; 
typhus, 105; undulant, 247;'yellow, 233. 

Fever, idiopathio intermittent, 216. 

Fever, intermittent, in abeoeas of liver, 566; in ague, 
16; in chronic obstruction of biin pnrmngTs by 
gall-stones, 553; in Hodgkin’s disease, 741; in 
pyaemia, 217; in pyelitis, 705; in septicemia, 216; 
in secondary syphilis, 267; in tuberculosis, 322, 
327. 6 

Fibrinous, bronohitis, 613; pneumonia, 164. 

Fibroid disease of heart, 824. 

Fibroma of lung, 641. v 

Fibrosis, arterio-capillary, 847. 

Fi&vre, inflammaioirt, 386; typhoids d forms rtnale, 

88 . 

Fifth nerve, paralysis of, 1017; gustatory branch, 
1018; trophi* changes in paralysis of, 1017. 

Filaria, forms of, 47, 49, 50, 51. 

Filariasis, 47. 

Fingers, Hippocratic, 335. 

Fish poisoning by, 383. 

Fisher's brain murmur, 429. 

Fistula in ano in tuberculosis, 337, 341. 

Fistula, cesophngo-pleuro-cutaneous, 456. 

Fistula of Eck, 503. 

Flat-foot, 1071. 

Flatulence, in hysteria, 1082; in nervous dys¬ 
pepsia, 492; treatment of, 466. 

Flea, bite of, 54. 

Flies, in typhoid fever, 63; parasitic, 55. 

Flint’s murmur, 800, 810. 

Floating kidney, 529, 664. 

Floor maggot, 56. 

Fidrida fever, 386. 

Flukes (soe Distomes). 

Foetus, endocarditis in, 793, 844; syphilis in, 269; 
tuberculosis in, 287; white pneumonia of, 273; 
typhoid fever in, 92. 

Foils Bnghtique, 684. 

Follicular tonsillitis, 445. 

Food (see Diet). 

Food poisoning, 380. 

Foot and mouth disease, 367. 

Foramen ovale, patency of, 843. 

Foreign bodies in appendix. 513; in intestines, 521. 

“Fourth disease,'’ 146. 

Fourth nerve, 1014; paralysis of, 1015. 

Fragilitas ossium, 1108. 

Fremitus, tactile, 176, 329, 646; vooal, 176, 637. 
646; hydatid, 35. 

Freund's operation, 638; theory, 634. 

Friction, mediastinal, 663; pericardial, 777; peri¬ 
toneal, 587; pleural, 330,647; plsuro-pericaijlial, 
330, 777. 

FrMrsich's ataxia, 921; disease, 1113. 

Frisdrtick's sign in adherent pericardium, 783. 

Frontal convolutions, lesions of, 990. 

Frontal sinuses, peutastonMs in, 52. 

Funnsl breast, 329, 449. o 
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'gag* atudo, 890; goon, 681; in panlyda agitans, i 
" id48; in paju do-hypertrophic muscular pandysi*, 
006; in «pm»tlc paraplegia, 909; pseud 9 -tabetic! 
4189 1002; aieppage, in i»eripheral neuritis, 378, 
880, 1002; in diabetic tabes, 418. 

Gall-bladder, diseases of, 542; atrophy of, 552, 1 
•calcification of, 552; cancer of, 546, dilatation of, 
662; empyema of, 552; forming abdominal tumor, 

. 662; phlegmonous inflammation of, 552. 

Gallop rhythm, in myocardial disease, 827. 

Galloping consumption, 315. 

Gall-stone crepitus, 552. 

Gall-stones, 548. 

Game-birds, poisoning by, 382. 

Ganglia, basal, tumors of, 990. 

Ganglia, dorsal root, acute hemorrhagic inflamma¬ 
tion of, 900. * 

Gangrene, in diabetes, 417; in ergotism, 383; in 
pneumonia, 187; in typhoiibfevei* 78; in typhus, 
108; local or symmetrical, 1101 ; multiple, 1101 , 
of lung, 638; of mouth, 437. 

Gangrenous stomatitis, 437. 

Garrod • thread teat for uric acid, 400. 

Gas-bacillus (see Baollcb aehoqknes capbula- 
tus). a 

Gasserian ganglion, extirpation of,in tic douloureux, 
1070. 

Gastralgia, 493. 

Gas tree tasia, 467. 

Gastric catarrh, acute, 456. 

Gastrio, crises, 476, 494, 891; fever, 457. 

Gastric juice, hyperacidity of, 476, 492; subacidity 


of, 493. 

Gastrio spasm, congenital, 487. 

Gastrio ulcer, 470 

Gastritis, acida, 462; acute. 456; acute suppurative, 
468; onacida, 462; ntropheans, 462, chronic, 459; 
diphtheritic, 469; membranous, 459; mucipara, 
462; mycotic, 459, parasitic, 459; phlegmonous, 
468; polyposu, 460, sclerotic, 460; simple, 456; 
simple chronic, 460; toxic, 458. 

Gastrodiscus hominis, 27. 

Gaatrodynia, 493. 

Gastrophilus equi, 56. 

Gastrorrhagia, 487. 

Gastrorrhexis, 476, 488. 

G astro to my, 465. 

Gastroxynsis, 492. . 

General paralysis of the insane (general paresis), 
896; diagnosis of, from syphilis, 899; influence 
of syphilis in, 269, 272, 896. 

Genito-urinary system, tuberculosis of, 343. 


Gentles, 55. 

Geographical tongue, 438. 
QerUer't disease, 1025. 
German measles, 145. 


Giant growth, 1106. 110fi 

GigantUm and acromegaly. UCHS; and gtat* l 106 - 
Gigantorhynohus gigas, 51. 

OilUt it la TaurtOt'i disease, 1054. 

GuwJiinkar’a liver (see CinMioais or Liveb) , *»■ 

Glender., 281; aeute, 262; chronio. 26-; d"**" 
from small-pox, 121. 

Qlauri’i disease, 628. jV.* 

GliomaBTbritn,- 88ST * 

Gliosis, 948. • 


il-25 . 


Globulin in urine. 075. 

Globus hystericus. 1077. 

Glomerulo-nephntis, 087. 

Glossitis, Muller's. -138 

Glosso-lnbio-lar^ngeal pnrnl\si«, 904. * • 

l«loftA-phsrynguol nerve, affections of. 1026. 

G1 «*s<4 \ skin in arthrftis deformaiiK. 392 . 

(llottiM, i.dema of. 598, m Bright’s disease, 099; 

hi small-pox, 119. m tvphoid fever. 09. 

Gluteal nerve, u(Tecturns iff. 10.18. 

Glycogen. formation of, 412 
Glycogenic function of liver,412 
Ulycoauna. 412. 082, V»uty, 402, hpogenfc, 410. 
Gradin'a test, 535. 

Goitre, 7tjjl, exophthalmic, 765, Midden dentil in, 
704, lingual, 764 

Gonorrhteal arthritis, 282, ctiftorarditis, 4*82, septi- 
cirmia nnd pyiennu, 282 

Gonorrha-nl infection, 281; svetisine. 282 • 

Goose cough in aneurism. 850 


Gout,fl97; acute, 402, rhruiye 403, Fluffin'* Musiry 
of, 4(M), guniun, of hogs, 401. Iicrcditniv influenco 
in. 397, influence of ideoholdn. 307, luflnrjn-e of 
food in. 308, influence of lead in 398. irregular, 
401, nervous theory of, 400, poor man s, 398; 
retrocedent or suppressed, 40.1, rheumatic, 389: # 
ttjjuuna anil, 398. 

Gouty kiilney, G94. 

Gracfr'a sign, 766 

Grain, poisoning by, 383. 

Grandeur delusions of, $97. 

Grand mul. 1058, 1060. 

Granular kidney, 004 

Granulomuta, infectious, of bmin^088. 

Gravel, renul, 709. 

Grai't*' disease, 765. % 


Ireen runcer, 738. 

ireen-sickness (see ChpomieiH), 722. 

Jreen-stiek fracture in rickets, 429. 
irrgunnidic, parasitic, 1. 

Innder’s nit, 631. 
jnppe, la, 152. 

,'rocco’a sign, 647. 
jrouud itch, 45. 
jrucblcr’a tumor, 377. 
jumea-worm disease, 49. 

'Jull'* disease, 7G0. 

Gummata. 207; in acquired syphilis, 200; in con¬ 
genital sypluli',, 271;of brain an.l spurn! coni»»• 
of lirnrt, 270; of kidneys, 277, of liver. -75, of 
lungs, 273; of rectum, 270; of testis, 277. 

Gummatous periarteritis, 277._ 

Gums, I,lack line on, in miners, 377; blue line on, in 
lead-poisoning, 370; in scun y. 751; in sfmaUtis 
435- ret line on, in pul,nonary tnbcrculiMS, 334. 




spasm, 1053; in month-breathers, 450. 

; in*smirvy^52;^ks typhoid fever, 70; in ulcA 

po'hyl,'." 4 non-para«tic,07?; parasit,^ 

itoma of dura, of brain, 923; of cord, 924, of 
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Hamatomata, 740. 

Hsmatnmyelia, 936. 

Hienlatoporphyrin, 682. ' 

Hfiematorrhachia, 936. 

Hsema'turia, 669; angio-neurotio regal, 347; endemic 
of Egypt, 27; eeeential renal, 347; functional347; 
in acute nephritis, 688; in Aronic phthisis, 334; 

, in paorospemiiaaia, 2; in renal calculus, 712; in 
renal cancer, 714; ,in tuberculosis of kidney, 346; 
malarial, 22; unilateral, 609. 

Homochromatosis, 413. * 

6 senior ytoioa of malaria, 10. 

Haemogtobin, reduction of, in chlorosis, 722. 

Heeraoglobinffimia, 671. 

Hemoglobinuria, 670; epidemic, intyints, 270, 
671,747; malarial, 22; in Raynaud'i disease, 1101; 
paroxydtnal, 671; toxic, 670. 

Hemoglobin uric fever, 22. 

Hemo-pericardiuA, 784; -peritoneum, 573. 

Hemophilia, 747. 

Hemoptysis, causes o^ 617; hysterical, 10B1; at 
onset of phthisis, 322; in acute broncho-pneu- 
moeic phthisis, 318; in acute miliary tuberculosis, 
300; in aneurism, 617,* 889; in aortic insufficiency, 
799; in arthritic subjects, 017; in bronchiectasis, 
608; in cirrhosis of lung, 630; in emphysema, 
637; in mitral insufficiency, 806; in mitral^ste- 
nosis, 811; in pqpumonia, 175; in pulmonary 
gangrene, 640; scurvy, 752; symptoms of, 
618; treatment of, 619; in typhoid fever, 85; 
relation to tuberculosis, 325, 617; parasitic, 26; 
periodic, 617; vicarious, 617. 

Hemorrhage, broncho-pulmonary’. 617; cerebral, 
^66; from megentery, 532; from the stomach, 
487; in acute yellow atrophy, 539; in anemia, 
729; in cirrhosis of the livy, 558; in contracted 
kidney, 699; in gastric cancer, 483; in gastric 
ulcer f 474; in hemophilia, ?48; in hysteria, 1081, 
1083; in intussusception, 524; in leukemia, 734; 
in malaria, 22; in nephrolithiasis, 712; In the new¬ 
born, 747; in purpura hemorrhagica, 745; in 
scarlet fever*134; in scurvy, 752; in small-pox, 
117; in splenic enlargement, 23 762; into pan¬ 
creas, 573; into spinal coni, 936; into spinal 
membranes, #35; in tuberculous pyelitis, 3^7; 
in tuberculosis of bowels, 340; into ventricles of 
brain, 968; in typhoid fever, 68, 80; in yellow 
fever, 237; pulmonary, 325,617. 

Hemorrhagic diathesis, 743. 

Hemorrhagic diseases of the new-born, 747. 

Hemorrhagic typhoid fever, 91. 

Hemothorax, 651. 

Hair tumors in stomach, 486. 

Hairy heart, 776. 

Hallucinations in hysteria, 1083. 

Harrison t groove in rickets, 428; in enlarged 

•tonsils, 449. 

Harvest-bug, 58. 

Hay-asthma (hay-fever), 094. 

Ha worth’t nodosities, 390. 

Headache, from cerebral tumor, 989; in cerebral 
syphilis, 272; in mouth-breathers, 450; In ty- 

* phoid fever, 70 71, 85f in uremia, 684; sick, 

• 1006. § 

Head-cheese, poisoning by 381. 

Head-shaking in infants, 1032. 

Heart-block, 834, 887. 


Heart, bovine, 798; diseases of, 785; OsrtsTs treat¬ 
ment of diseases qf, 829; amyloid'degeneration 
of. 826; aneurism of, 830; athlete's, 797; brown 
atrophy of, 826; calcareous degeneration of, 
827; congenital affections of, 843; dilatation of, 
820; displacement in pleuritio effusion, 645; 
displacement in pneumo-thorax, 658; fatty 
disease of, 825; foreign bodies in, 831; fragmenta¬ 
tion of fibres of, 825; functional affeotlons of, 832; 
hairy, 776; hydatids of, 8dl; hypotrophy of, 
822; hypertrophy of, in Bright’s disease, 698; 
in exophthalmic goitre, 766; irritable, 833; new 
growths In, 831; palpitation of, 832; parenohyma- 
tous degeneration of, 825; rapid, 835; rupture of, 
830; segmentation of, 825; syphilis of, 276, 831; 
tobacco, 842; tubercle of, 349, 831; tumors of, 
831; valvular diseases of, 793; wounds of, 831. 

Heart-muscle in fevers, 825. 

Heart-sounds, audible at distance, 766, 810; weak¬ 
ness of, 827. * 

Heart strain, 821. 

Heart-valves, congenital anomalies and ledoni of, 
844; rupture of, 798. 

Heat, exhaustion, 385; stroke, 385. * 

Ileberden'a nodgi, 391. 

Hectic fever, 327. 

Heel, painful, 1071. 

Heller'a test, 673 

Helminthiasis (see Animal Parasitm), 1. 

Hemeralopia, 1008; in scurvy, 752. 

Hemialbumose, G74 

Heraianffsthesia, in cerebral haemorrhage, 973; in 
hysteria, 1080; in railway spine, 1097; in lesions of 
internal capsule, 951; in unilateral cord lesionB, 
933. 

Hemianopia, in aphasia, 959; functional, 1012; 
heteronymous, 1009; homonymous, 1009; in 
migraine, 1067; lateral, 1009; nasal, 1010; signifi¬ 
cance of. 1012; temporal, 1009. 

Hemiatrophy, facial, 1104. 

Hemicrania, 1066. 

Hefeiopic pupillary inaction, 1012. 

Hemiplegia, 966. 971; crossed, 951, 973. 

Hemiplegia, infantile, 985; aphasia in, 986; cortical, 
948; in diphtheria, 204; epilepsy in. 987; in hys¬ 
teria, 1079; in malaria. 23; mental defects in, 987; 

~ post-hemiplegic movements in, 987; spastica 
cerebralis, 986; in typhoid fever, 86. 

Ilemiplfgie flasque, 974. 

Henoch'» purpura, 745. 

Hepatic abscess, 503; artery, enlargement of, 542; 
aneurism of, 865; colio, 550; intennitterit fever, 
553; vein, affections of, 642. 

Hepatitis, interstitial (see Cirrhosis), 550; sup¬ 
purative, 563. 

Hepatisation, of lung, 170; white, of fcotus, 273. 

Hereditary form of (edema, 1104. 

Heredity, in Bright’s disease, 694; in diabetes in¬ 
sipidus, 409; in Friedreich’a ataxia, 921; in gout, 
397; in haraophilia, 748; in paramyoclonus multi- 
plex.ll 13; in rheumatlo fever,220; in spastic para¬ 
plegia, 912; in syphilis, 266; in tuberculosis, 287 

Herpes, in cerebro-spinal meningitis, 161 *, in febric- 
ula, 364; in malaria, 17; in pneumonia, 179; in 
typhoid fever, 75; soster, 900. 

Hiocough, 1034; causes of, 1684; treatment of, 1035, 
hysterical, 1081. 
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High-tension pulse, characters of, 898, 851 
Hippocratic jades, 82,582; fipgers, 335; auction, 

659. 

Hippw. 1067. 

Butyrin'* disease, 738; intermittent fever in, 741 
Homalomyia scalaris, 55. 

Hook-worn disease, 44. 

Horn-pox, 119. 

Hoipital fever, 105. 

Hour-glass stomach', 475. 

Huntingdon'* chorea, 1055. 

Husband and wifo, diabetes in, 409; tuberculosis 
in, 291. 

HxUchinaon’a teeth, 271. 

Hyaline casts in urine, 688, 693, 698. 

Hybrid measles, 145. 

Hybrid scarlet fever. 145. * 

Hydatid disease (see Echinococcus). 

Hydatid thrill or fremitus, 35* • • 

Hydrarthrosis, clfhmic, 283, intermittent, 1083. 

“ Hydrencepholoid condition,” 507, 965. 

Hydriatic treatment (see Hydrotherapy), 
Hydrocephalus. 990; acquired chronic, 997; acute, 
301. 996; angio-neurotio, 996; chronic, after 
cerebrospinal meningitis, 162; congenital, 997, 
drainage m. 998, externus, 990; ex vacuo. 99G, 
idiopathic internal. 996; spurious, 507. 
HydrocyBtoma in exophthalmic goitre. 767. 
Hydromyelus. 924. 943. 

Hydronephrosis, 707; congenital, 707; intermittent, 
666, 708. 

Hydropericardium, 784. 

Hydroperitomcum, 589. 

Hydrophobia, 255. 

Hydro-pneumothorax, 657. 

Hydrops ad matnlam, 409; vesicae fellm, 552. 
Hydrothorax, 656 

Hymenolepsis dimmuta; H nana, 29. 
Hyperacidity of gastric juice, 492. 

Hyperacusis, 1023 
Hyperadrenalism, 760. 

Hyperemia of the brain, 964 • 

Hyperesthesia, m ataxia, 891; in haunatomyelia, 
936; in hysteria, 1080; in railway spine, 1097; in 
rickets, 428, retinal, 1008; in unilateral cord 
lesions, 933; of stomach, 493. 

Hyperalgesia, 1089 
Hyperchlorhyilria, 492 
Hyperkinesia of stomach, 490. 

Hypernephroma, 714 
Hyperosmia, 1006 
Hyperpyneima, 398. 

Hyperpyrexia, hysterical, 1084; in rheumatic fever, 
223; in scarlet fever, 133; in sun-stroke, 386; in 
tetanus, 260. 

Hyperthyrea, 765. 

Hyperthyroidism, 765. 

Hypertrophic cirrhosis of liver, 660. 

Hypnotism in hysteria, 1080. 

Hypodermio syringe in diagnosis of pleural effu¬ 
sion, 652. 

HypogloM&l nerve, dieeeeee of, 1032: paralyse of, 
1032; spasm of, 1033. 

Hypoleuoooytods, In typhoid fever, 70. 
Hypophysis, enlargement of, 1106. 

Hypostatio congestion, of lungs, 615; in typhoid 

fever, 85. » 


Hypothermia, in typhoid fevor, 74. 

Hypotonia, 891, 

Hyulena, 1070, ajuf dominated 831 - 

con l nurture* a.,,1 npiwnw j,,, i OT9; eony^,^ 
forma „f, 107J, erm 10SI; .liaooler. u »mua- 
10s0 - for " w f-wv m, 10H4; furmnpfyrfa 
'!'■ ‘ 0S| . " 1 ” ora '> “• low, joint affection, b, 

, ' ,M!n,:l1 "Worn* of. 10S;t; motnboliam in, 

last, metaliothempy in. IPSO; iwnUtHntnllow- 
ln, in. 831, mni-fonvulitvv form. of 1078; |i»rifly- 
m in. 107S, *p*i»l * n » m 1081, Blwnmln in, 
7-H, lost), traunmlio MUM,, vuwenil ummf*t&-* 
lions of, 11)81 * * , 

Hysterical minimi |HTtori* 841. 

Hyslero-cjnlci)*, ]IM. to7s. 

Hysterogenic point*, 1080. 

• 

Ice-cream, poisoning by. 382. 

Ice, typhoid bacillus in, 61. « 

Ichthyosis linguahs, 430. 

IctcriSf (see JaUNdh e), gravis, 538; neonatorum, 

53.8 • 

Idiocy, in infantile hemiplegia,987, nmaurotjp. 912. 
Idiopalluc nnicmiu of .WdiHvn, 724 
Idiopathic intermittent fever, 2H> 
lleo-c.ecal region, in tjphofcl fever, 82, in np|»omli- # 
nils. 514, in primary IuIktciiIohih of bowel, 341. 
lleo-eolitw. 508. 

Ileus (sec Stkaniiui.ation ok Howel). 519; 
hysterical, 1082 

InilKTilitv m infantile liVnuplegia, 98% 

Imitation in chorea. 10-16 

Impetigo, contagious, and ulcerative stomatitis, 
435 * • 

Impotence, in diubetcs^4IO, in locomotor ataxia, 
802. t * 

Impulsive tic, 1054. 

Incarceration of IkjwvI, 519. 

Incoordination, of wins, 890, of legs, 890.* 

Indians, American, chorea in, 1045, consumption 
in, 285, sumll-pox among, 112 
Indicanuna, 080. f 

Indigestion, 456, acute llitestlim!, 500. 

Infantile, convulsions, 1050, paralysis, 014, scurvy, 
753 

Infantilwin, 270, 769, 773; Lorain typo of, 774; 

inyxosleniatous, 774, pancreatic, 774. 

InfarcK septic, of coronary arteries, 824. 

Infer turn, definition of, 213. 

Infectious diseases 57, of doubtful nature, 363. 
Inflation of bowel in intussusception, 525. 

Influcnn, 152; upiiendicitis in, 155; cholelithiasis 
in, 155, and typhoid fever, 90; peritonitis in, 155. 
Infusoria, parasitic, 25. 

Inhalation pneumonia (see Aspiration Pneu¬ 
monia), G21. 

Inoculation, ngainnt small-pox, 112, 119; pro¬ 
tective, in cholera, 229; preventive, in hydro¬ 
phobia. 257; preventive, in plague, 242; pre¬ 
ventive, in pneumonia, 109; preventive,in typhoid 
fever, 98; tuberculosis transmitted by, 289. # 

Insane, general paralysis of. 805 
Insanity, delusional, 684; post-febrile. 86. in smalt- 

InCitv!'Mato of dnnk to. S70. ration of 
chronic phthinis to, 334; rotation of hcwKltaoo* 
to. 800. 
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Inaeota, iM&itie* 58. 

Insolation, 885. 

Inaul« acfc*^ MO. * 

‘int^Joa irenlor (tee Volitioh al Tumoi). 
iSteroartalnauraliti*. 1070. e 
Intermittanoy of heart action, 884. V» 

Intermittent olaudication, 841,863. 

Intermittent fever, 16; forms of (see Far**). 
^Intermittent hepatic fever, 553. 

1 Intermittent hydrartfirosla, 1083. 

Intermittent lameness, 853. ® 

‘ internal capsule, lesions_pf, 049. 

Internal carotid artery, blocking of, 979. 

Intestinal casts, 531; sand, 532; ooils, tumor formed 
by, 311; obstruction, 519. 

Intestines, diseases of, 497; actinomycosis of, 264; 
dilatatio* of, 531. 1 

Intestines, hemorrhage from, in typhoid fever, 
fi8, 80; in dyseitfery, 5, 244; in tuberculosis of 
bowel, 340; in intussusception of, 524; in uloerar 
tion of, 501. , * 

Intestines, infarction of, 533; intussusception of, 
519, 524; invagination of, 520; miscellaneous 
affections of, 530; newi gaowths in, 521; uloers of, 
501. 

.Intestines, obstruction W, 519, 584; acute, 522; 
chronic. 522; by enteroliths. 522; by forjfgn 
bodies, 521; by galljStonee, 622,555; by lipomata, 
521. • 

Intestines, perforation of, in typhoid fever, 67, 81. | 
Intestines, g>rimary tuberculosis of, 292, 340; 
strangulation of, 519, 524; strictures and tumors 
of, 521; twists and knots in, 520. 

Intoxication, definition of, 213. 

Intoxications, 3fid. * 

Intussusception. 519,524. # t 

Invagination. 520; post-mortem, 520. 

InversP type of temperature In acute tuberculosis, 
299; A typhoid fever, 72. 

Iridoplegia, 1014; accommodative, 1014; reflex, . 
1014. 

Iritis, syphilitic.^68,271. 

Itch, Cuban, 113; insect, 52; Philippine, 118- 
Itching, of feet in gout, 405; of eyeballs ill gout, 
405; of skin in Bright’s disease, 699; of sldn in 
jaundice, 535; preicteric, 535; in diabetes, 417; 
in exophthalmio goitre, 767; in uremia, 684; in 
Hodgkin’s disease, 741. 

Ixodes ricinus, 53. 

Ixodiaais, 53. 

Jacksonian epilepsy, 883, lCpfe. 

Jail fever, 105. \ 

Jaundice, 534; black, 535; catarrhal, 0|2; oholuria 
in, 535; from cirrhosis of liver, Sfifcfflfcl; congen¬ 
ital acholuric form of, 587 1 wldetfac form of, 
864; infectious, 364; from acute yellow atrophy, 
538; from cancer of liver, 560; in diphtheria, 204; 
from gaU-stones, 551, 553;*hereditary, 537; in 
influensa, 154; in pneumonia, lfin and purpura, 
M6,743; in Weiti dfteato, 364; malignant. 538; 
of the new-born, 538; obstructive, 534; in syph- 
•flb, 275; toxemic, 536; In typhoid fever, 83; 
t xanthelasma in, 535| in yellow fever, 236. 

Jaw donas, 903.' 

Jigger, 55. 

Joints (sm AiBnrm), 


Jumpers, 1055. 

•‘June odd,” 504. # 

Kahleris disease, 674. 

Kakke, 249. 
i Kala-asar, 9. 

I Katayama’* disease, 28. 

Kdoid of Adduon, 1109. 

Keratitis, in small-pox, 120; interstitial, of In¬ 
herited syphilis, 271. 6 

Kemig's sign, 163. 

Kidney, diseases of, 664; amyloid or Urdin a wm 
‘Sense'of, 702; canoer of, 714; eardiao, 668; 
circulatory disturbance in, 667; cirrhosis of, 694; 
congenital cystic, 715; congestion of, 867; con¬ 
tracted, 694; cyanotic induration of, 668; cystio 
disease of, 715; disk-shaped, 664; echinocoocus of, 

37; floating, 664; fused, 664; gouty, 694; granular, 
694; horseshqp, 66^ large white, 692; malforma¬ 
tions of, 664; movable, 664* palpable, 664; 
rhabdo-myoma of, 714; sarooma of, 714; scrofu¬ 
lous, 347, 704; sigmoid, 664; small white kidney, 
692; srrgical kidney, 704; syphilis of, 277; 1 

tuberculosis of 345; tumors of, 713. 

Klebt-Loeffler bacillus, 194. 

Knee-jerk, loes of, in ataxia 891; in diphtheria, 204. 
Koch treatment of tuberculosis, 356. 

Kopftetanus, of Rote, 260. 

Koplik’s sign, 142. 

KoesakofTs syndrome, 370, 1002. 

Kubisagari, 1025. 

Labyrinthine disease, 1024. 

Lachrymal gland in mumps, 147; in MikuIlea’s 
disease, 442. 

“Lacing” liver, 57?. 

Lacunas of Marie, 967. 

Lacunar tonsillitis, 445. 

La grippe, 152. 

Lamblia intestinal is, 25. 

Lameness, intermittent, 853. 

Laminectomy in compression myelitis, 940; in 
turnon of the cord, 942. 

LandrifM paralysis, 918. 

Laparotomy, In cirrhosis of the liver, 663; in typhoid 
fever, 103. 

Larva migrans, 56. 

tarvm of flies, dieesnee oaueed by (myiasis), 66. 
Laryngeal erime, MB. 

TiiijnuiiWIir itridtfus, 698; identity of, vrith en¬ 
larged tfiymus, 772. 

Laryngitis, oouts, catarrhal, 696; chronic, 697; 
oedematous, 698; spoemodlo, 898; syphilitic, 801; 

, tuberculous, 600- 

Larynx, diseases of, 696; ndduotor paralysis of, 
1028; enECStheeia of, 1029; hyperesthesia of, 
1029; poraiysia of obduotors of, 1027; spasm of the 
! muscles of, 1028; unilateral abductor paralysis 

\* of, 1028. 

, Utah. 1088. 

lateral sclerosis, primary, 909; amyotrophic, 

. Uteritious deposit, 677. 

• Uthyrism, 884. 

load, colic, 377; in the urine, 376. 

Lead-palsy. 677; localised forms of, 377. 
Lead-poisoning, 375; acute, 396; arteriosclerosis In, 
878; cernbnd symptoms 4n, 878j ohronlo, 876; 



INDEX. 


1189 . 


eoarnhtaiB from, 878; goaty deposits in. 370; 
treatment of, 879. , 

Load-workers, prevsJenoe of gout in, 398. 

Leiohat-tubercle. 200. 
j^iiimM body. 0. 

Ltront*** 1 * oeeea, 1107. 

Tyr* alba, 862; mutilans, 362. 

Leprosy, 369; antes the tio, 362; bacillus leprto in, 
300 ; contagiousness of, 361; macular form of, 

• 862; tubercular, 3<&2. 

Lep tomen ingitis, acute cerebro-spinal, 925; chronic, 
928; infantum, non-tuberculous, 928. 

Leptothrix in mouth 264. 

Leptus autunmalis, 58. 

Leudn, 639. 

Leuoocythsemitt, 731. 

Leucooytosis, in antcmla, 721; chlorosis, 722; cere- i 
bro-spinal meningitis, 161; diphtheria, 201, em- ( 
pyema, 640; erysipelas, 212* Hodgkin’s di*ase, j 
741; leukemia, t35; malaria, 24; measles, 143; . 
pyssmia, 217; pneumonia, 177; pleurisy, 648; j 
rheumatio fever, 222; scarlet fever, 133, stomach j 
oanoer, 482, 485; in trichmiasis, 42; in tuber¬ 
culosis (acute), 300; in tuberculosis (chronic pul¬ 
monary), 333; absenoe of, in typluad fever, 76,93; 
in whooping-cough, 151. 

Leuooderma, 1109. 

Leuoo-keratosis, mucoem oris, 439. 

Leuconychia, 1002. 

Leucopenia in typhoid fever, 76. _ 

Leulucmia, 731; acute, 737; lymphatic, 730; blood 
in 735; congenital, 732; hemUty in, 732; in 
animals. 732; in pregnancy, 732; myelogenous, 
731; pseudo-, 738; spleno-medullary, 73*’. 

3 LeukawEmia, 737. 

Leukoplakia buccalis, 439. 

Leyden'• crystals. 011 613. 

Lienterio diarrhoea, 499. 

Life assurance and albuminuria, 675; and syphilis, 
281 . 

. Lightning pains in ataxia, 889. , 

T.inwm atrophica*, 75. 

Lingual corns, 439. 

Linguatula rhinoria, 52; L. serrata, 52. 
Lipaciduria, 682. 

Lipemia, 412, 418. 

lipoma of the spinal cord, 941. 


Lipuria, 416, 682 
Lithfemia, 677. 

Iithie-add diathesis, 677 
Lithuria, 677. 

Utu.-. di^*, 910 ^ «ut» 

Liver, abscess of, 4, . 57 j, anmiiua of, 

yellow atrophy of, 538, amyioi , ^ - m 

form a(<Hihlebotlimy in con- 
* m bidaUd. of, 85; hypewmo. -.f, 

(Mtion ct.M3.jy me Uno-earcoraa of, 508, 
S4fk Infarction of. B42, passive con- 

«w growths in, of. Ml; 

of, Ml; ro^rmisris of. 1: 

primary oanrsr of. ^67, P*° secondary 

Potion of. 541; tub erculoriB of, 

cancer of, 668; syrh*s of. 274, 

841; in typhoid f«^' «• 


Liver, cirrhosis of, 556; alcoholic 557; ascites in 
559; atrophic. 557; capsular form. 562; in diabetes 
413; fatty, 557; haimofrhage from stoniacll in , 
558; hjpertrophic 560; syphilitic, 275. 562; in 
chilifren. 557; jaundice in. 550; toxic symptoms 
in »R9; with cancer, 570; tuberculous. 342. 

Liver, diseases of, SSk. 

Liver dulnesa. obliteration of. in perforative peri-, 
tomtis, 82, 582. 

Liver, movable. 529, 572. 1 * 

living skeletons, 9CB. 

1/obar pneumonia, 164. ■> 

lAHalnn's cancer, 715. ' ’ 

Irocalisation, cerebral, 874; spinal, 871. 

Ixicalizcri lyritotOtiH, 584. 

Lock-jaw, 258,* 1018. 

Lock-spasm, 1073. 

Locomotor ataxia, 880; ataxic stage of, 890; bladder 
symptoms ill, 889, gastric crises in, 891; henm 
plegia in, 802; incipient stage of, 889; hmngpfd 
enso# in. 892; nasal crises jn, 892; paralyUe stage 
of, 892, paresis in, 892; rectal crises in, 891; re¬ 
lation of svphihs to, 886. • 

Long thoracic nerve, affections of, 1030. 

Loose shoulders, 007. 

Lucilia iiiaccllima. 55. 

Ludupu'n angina, 444. 

Lues venerea (syphilis), 265. i 
Lumbago, 396. 

Lumbar neuralgia, 1071. ^ 

Lumbar plexus, lesions of, 1038. ° 

Lumbar puncture of Qmnct. r, 103. 928, #08. 

Lung, abscess of,*640, embolic, 04(1. 

I,ung, ncl.nomyrow, of. 201; nH'inism of. 638; 
brown in.hir»t.on of, 0V r >, cancej of. Ml; carni- 
firatlon of. 022, ribbons of, 628. 

I,ung, diseases of, 014^ .tone., 319. , 

Lung few, 164, " ... 1 

Lungs, congestion of, 614, hypostnlic, 6)S. 

Lungs, echinococcus of, 30. 

Lungs gangrene of, 638, obsccsanf brum in. 63B. 
T „„ r , nrw growths in. 641; in roIWUnmers, 642. 
Luw, hirmorrhegic infarction of, OIK; " • 

610; splcniiulton of, 615, 622; syphilis of, 
tuberculosis of, 312. 

Lupinosis, 384. , -a. 

r.vmnh glands, tuberculosis of, 304. _ 

Lymphadenitis, general tuberculous. 360; tad 
tuberculous, 306, simple, 66(1; suppurnttve. 600. 
Lymphadenorna. general, 7.18. 

Lymphatic state, 755. 

Lymph-scrotum, 49. 

Lymph, vaccine, 127. 

Lymph vessels, dilatation of. 49. 
iynsa. 255. 

I yssophobia. 258. 


Macula; eeruleat. M, lb. 

Macular syphihdes, 268. 

Maidismu.,384- 

Mam cn gnffe. 003. v 284. 

Mane. I»;'“ nin * b; ^ JfwoUles, 814. 
Maladie de Hanot. am>, » 
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Malarial cachexia, IS, 23. 

Malarial fever, 10; accidental and late lesions of, 
IS; ®etivo-autumnal,' 20; algid form of, 22; 
comatose form of, 21; continued and remittent 
forin of, 20; description of the .paroxysm, in. 16; 
geographical distribution of, 10; h®mon , hagic 
form of, 22; intermittent, 9 16; nephritis in, 16; 

, pernicious, 16. 21; pneumonia in, 16; quartan, 17; 
quotidian, 17; season in, 10; specific germ of, 10; 
* tertian, 17. @ 

Malarial hemoglobinuria, 22. 0 
Malarial nephritis, 16. a 
MalleuS, 263. 9 

Malta fever, 247. 

Mammary glands, hypertrophy 5TJ in tuberculosis 
334; tuberculosis of, 349. ' 

Mania af>otu, 371. * 

Mania, Bell’a, 1041. 

Marriage, questfbn of, in hemophilia, 749; in 
syphilis, 281; in tabes dorsalis, 894; in tubercu¬ 
losis, 361. , * 

Marrow of bones, in small-pox, 115; in leukemia, 
73?; in pernicious anemia, 726. 

Maaque dea femmea enftelttea, 758. 

Massai disease, 50. 

Mastication, spasm of*the muscles of, 1018. 
Mastitis in enteric fever, 88; chronic, 334. c 
McBumej/a tender point, 515. 

Measles, 140; aboftive, 143; attenuated, 143; black, 
143; buccal spots in, 142; contagiousness of, 141; 
desquaiflation in, 143; eruption in, 142; German, 
145; malignant, 143; period of incubation in, 
141. 

Measly meat, examination of, 30. 

Meat, pojjwning by, 381* tuberculous infeqtion by, 
292; inspection of, for trichina;, 41. t 
MedyTa diverticulum, 519. 

Mediaf nerve, affections of,*1037. 

Mediastinal friction, 663. 

Mediastino-pericarditis, indurative, 663. 
Mediastinum, affections of, 660; absoess of, 662; 
cancer of, 6#l; emphysema of, 663; pleural effu¬ 
sion in, 662; sarcoma of, 661; tumors of, 661. 
Mediterranean fever, 248. 

Medulla oblongata, lesions of, 952; tumors of, 991. 
Megalo-cephaly, 1108. 

Megalocytes, 728. 

Megalogastric, 467. 

Mehena in duodenal ulcer, 474; b typhoid fever, 80; 

in tuberculosis of bowels, 340; neonatorum, 747. 
Melano-sarcoma of liver, 668; of lunp, 641. 
Melanuna, 680. 

Melasma suprarenale, 758. 

Mlnvere'a disease, 1024. 

Meningeal hseraorrhage, 968; in birth palsies, 010. 
Meninges, affection of, 923. 

Meningitis, acute cerebro-spinal, 925; basilar, 301; 
epidemic cerebro-spinal, sporadic cerebro-spinal, 
157,928; in erysipelas, 212; in gout,406; granu¬ 
lar, 301; lepto, 928; in typhoid fever, 69, 85; 
e, simple, of infants, 928; posterior basic, 928; 
' serous, ,996; 'syphilitic, 272; tuberculous, 301. 

Meningoeooem, 109. , 

* Msningo-snceyhaMtif, tuberculous, 302. 

Meralgla paresthetica, 1038. 

Mercurial, tremor, 1045; stomatitis, 487. 
llarydamua, 491. 


Meeaortitis, 848. 

Mesenteric artery, aneurism of, 533, £65; embolism 
of, 533; thrombosis of, 533. 

Mesenteric glands, tuberculosis of, 308; tuberculous 
tumors of, 312; in typhoid fever, 68. 

Mesenteric veins, diseases of, 533. 

Mesenteric vessels, affeotions of, 533. • • 

Mesentery, chylous cysts of, 533; affeotions of, 532. 
Mesogonimus heterophyes, 2'J. 

Metallic echo, 659; tinkling, 331,659. 

Metallotherapy, 1080. 

Metastatic abscesses, 216 
Metasyphilltia affections, 269. 

Metatarsalgia, 1071. 

Meteoriam in typhoid fever, 80; treatment of, 102. 
Micrococci, in Malta fever. 248. 

Micrococcus, catarrhal Is, 593; lanceolatus, 164,167, 
215,216.623, melitensu.248; thecalis, in Landry’a 
pgralyais, 0!8. * 

Microcytes. 728. " 

Micromelia, in cretinism, 769. 

Middle cerebral artery, embolism and thrombosis . 
of, 979. 

Migraine, 1066; treatment of, 1068. 

Mikulicz'a disease, 442. 

Miliary abscesses in typhoid fever, 68. 

Miliary aneurism, 967. 

Miliary fever, 367; epidemics of; 367. 

Miliary tubercle, 295; tuberculosis, acute, 298; 

tuberculosis, chronic, 318. 

Milk and scarlet fever, 131; and typhoid fever, 62; 
products, poisoning by, 382; sickness, 365; tuber¬ 
culous infection by, 292. 

Mind-blindness, 959. 

Mind-deafness, 959. 

Miner’s anaemia or cachexia, 44; lung, 631; nystag¬ 
mus. 1014; cancer of lung. 642. 

Mitchell, Wevr, treatment in hysteria, 1086. 

Mitral incompetency, 804. 

Mitral stenosis, 808; chorea and, 808; paralysis of 
recurrent 'aryAgeal in, 811; presystolio murmur 
in, 810; rheumatism and, 808. 

Moist sounds in pulmonary tuberculosis, 330. 
MOller’s glossitis. 438. 

Monophobia, 1089. 

Monoplegia, cerebral, 883, 947; facial, 1010; in 
hysteria, 1079; in traumatic neuroees, 1097. 
Montaigne on renal colic, 711. 

Montreal General Hospital, statistics of hemorrha¬ 
gic small-pox, 118; of pneumonia, 187; of rheuma- 
. tic fever, 210. 

Montreal small-pox epidemic ISSS-’SO, 128. 
Morbilli 140; sine morbillis, 143. 

Morbus, arruleus, 845. 

Morbus, cox® senilis, 392; erronum, 54. 

Morbus maculosus, 743; neonatorum, 747; of 
Werlhof, 745. 

Morphig habit, 373; treatment of, 374. 

Morphinism, 373. 

Morphinoraania, 373. 

Morphcna, 1109. 

Mortality, in cerebro-spinal meningitis, 164; in 
pneumonia, 187; typhoid fever, 96; in whooping- 
cough, 151; in yellow fever, 238. 

Morton’ « painful foot, 1071. 

Monan’t disease, 944. 1 

Mosquitoes, forms of, 18,185. 
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Mosquitoes, relation of, to filaria disease, 48; to 
miUrift, 13: to yellow fever* 235. 

Motor tract, diseases of, 901. 

Mounfcdn, ancemia, 44, 366; fever, 366; sickness, 

366. 

Mouth-breathing, 447. 

Mnuth, diseases of, 434; dry, 441; putrid sore, 435. 

Movable kidney, 529, 664, dilatation of stomach in, 
665. 

' Movable liver, 529, 572. 

Mucous colitis, 530. 

Mucous glands, affections of, 440. 

Muoous patches, 268. 

Muguet, 436. 

Multiple gangrene, 1101. 

Multiple sclerosis, 930. 

Mumps, 146, 441. & 

Murmur, in aneurism, 858; brain, 429; cardio¬ 
respiratory' 331, in ohlonwM, 72#, in congMhital 
heart-disease, 8&; Flint i, 800, 810, in endo¬ 
carditis, 789, humming-top, 724, in lung cavity, 
330; in subclavian artery in phthisis, 331, in 
valvular disease, 800 . 803, 807 810, 812, 813 

Musca domeetica, 55; M vomitona, 55. 

Muscle callus in sterno-niustoid in fcfants, 1031. 


Muscle-sense, 959. 

Muscles, diseases of, 1111; degeneration of, in ty¬ 
phoid fever, 70, 89. 

Muscular atrophy, forms of, 907; heredity in, 
906; atrophic and hypertrophic varieties, 007; 
infantile form, 907; juvenUe type, 007, progress¬ 
ive neural form,905; peroneal type, 905, progress¬ 
ive central, 901,914, hereditary influence in, 902. 

Muscular contractures in hysteria, 1079. 

Muscular dystrophies, 900. 

Muscular exertion, coma after, 686 

Muscular exertion in heart-disease, 797, 821. 

Muscular rheumatism, 396. 

Musculo-spiral paralysis, 1036. 

Musical murmurs, 803, 846. 

Mussel poisoning, 383. » 

Myalgia, 396. 


Myasthenia gravis, 1113. 

Myasthenic reaction, 1114. 

Mycosis intestinulis, 254; pulmonum, 254. 

Mycotic gastritis, 459. 

Myel®mia, 731 

Myelitis, scute, 944: acute diffuse, 94S; acute 
transverse, 946; compression, 038; in measles. 
143: reflexes ia, 946; transverse, of cemcsl 
region, 947; syphilitic, 272, 273. 


Myelocytes, 736. 

Myelogenous leukemia, 731. 

Myiasis, 55; of nostrils and of ears, 55; of vagina, 
55; cutaneous, 55, gastro-intestinal, 55. 
Myatonla, 1114. 

Myocarditis, acute interstitial, 824: ihrous. 
in rheumatism, 223; segmenting^.., m t>Dho 


fever, 60, 78. . , , 

[yocardium, affections of, 820; logons of, due to 
disease of coronary arteries, 823. 


Myoclonia, 1113. 

Myooloniee, 1113. 

Myoidema, 330. 

Myopathies, the primary, 906. 
Myods, spinal, 8§9,10141 
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Myositis, 1111; dermato-, 1111; infectious, till; 

ossificans progressiva, 1112. 

Myotonia, 1112, wmgemtjj, 1112. 

M\atonic reaction of Erb, 1113. 

M\na||iit. 105.5, 

Mvtiilrtoxin, 383 

Mj vrdeina, 768, aci?tc. 770, congenital form, 768; 
operative, 770. 

Myxonm of spinal cord. 941. . 

Myxoneurosis lntestinulia, ?i30. 

• 


Nievi, multiple, of skin rual mucouii membranes, 
595.749 * • 

Nagana, 7 

Nails, in ty^hoitflhvcr, 75; in phfliisis, 335. 

Naming oentrJ, 9.57 
Nasal diphtheria, 201 
NaHo-phurvngtnd obstruction. 447. 

Neapolitan fever, 218 • 

Neck, ccllnlitia of, 411, Derbyshire neck. 764. 
Nccro-ts, acute, of lame, 22.5 # in'typhoid fever, 88. 
NeiroMs in tubercle, 296 
Nccdle-suullovmg in hysteria. Ml 
Nematodes, diseases cnuitsl’by, 38. 

Nephralgia, 1071 # 

Nephrectomy, 709 

Nephritis 080, acute, 686; after diphtheria, 204; 
chronic, 692, chronic liicinorrhiigic. 093; in 
tonsillitis, 446, Hurgual treatment of, 702 
Nephritis, chronic desi|jmmutivo, tM»2, chronic 
iliffuse. with exudation. 092, chronic^ntcrstitinl, 
094, chronic pareiicliyinntous.092, chronic tubal, 
692, consecutiV.e. 703, hamiorrluigea m, 699, in¬ 
creased tension in, 098, hi ervsiirhw. 212, in inn- 
luria, 10, lymphoma bam, 88 , nrhitioi^ of henrt 

hjpertryphy to. 090, in scarlet fever. 134; in 
typhoid fever, 88, wippurative. 704, syphilitic, 
277, urine in, 098, vomiting in, 099 • 


Nophrolithiusis. 709. 

Nepliro-phthisis (see Kiunky, Tuhkhculowh or). 
Nephroptosis, 529. 064. 

Mephrorrhaphy, 006. 

Nephrotomy, 709 
Nephro-typhus, 88 
Nerve-fibres, inflammation of, 998. 

Nerve-ns>t symptoms, 938. 

11 Nerve-storms,” 1008 

Nerves, anastomosis of, in facial paralysis, 1022. 
Nervw, duw of peripheral, 1108, dmcaim. of 
ccrciiral, I00S, dl«easm of Hpmnl, 1033. 

Nerve* Idons of anterior rriiml. 1038, circumflex, 
1036 exirrnai popliteal, 10.9*. gluleal. 1038, in¬ 
ternal popliteal, 1039, long thoracic. 1036; me¬ 
dian 1037, musculn-epiral, 1036, obturator, 1038, 
BCintic, 1038. "mail wmlic. 10:48; ulnar, 1037. 
Nervous dmrrhirn, 498. 1082. , 

Nervous dyspepma. 490 
Nervous system. diseases of, 867; diffuse. 923. 
Nettle rn-h (see I’liTirAlin) . 

Nniralgm 100*. ™>'"™ ,,f " X> "' 
ToTrrmc-ncrip.ml. 1033. 1070, epllepllfnrn . 

lOCoi influence of mnlana in, Ml 

1070 lumbar, 1071. of nerve, nth* »'• 

phrenic ’ I 070 i(C n ^' 

CT— T'of.^1 .064,; 

visceral, 1071. 
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N surest h&ia, 1086; sexual, 1001; traumatic, 1096. 

Neuritis, 008; arsenical, 1002; aeoending, 1000; from 
beer, KX)2; fasciana, 0C8; Interstitial, 000; of in¬ 
fants, progressive interstitial hypertrophio, 022; 
lipocnatous, 000; localised, 008. 090; parenchy¬ 
matous, 900; multiple, 060,1000; alooholicfcJOOl; 
endemic, 240, 1003; in dljfhtheria, 204; migra¬ 
tory, 1000; in chronic phthisis, 334; in the infeo- 
tiousdiaeases, 1002; in typhoid fever, 86; recurring, 
‘1001; saturnine, &77,*1002; sympathetic, 1000; 
{faumatic, 008; optic, 1008; tom sine, 1002. 

Neurofibroma tods, generalised, 1005. 

Neuroglioma, 088. ' 

Neuromata, 1004; "amputation,” 1005; plexiform, 
1004. m 

Neurone, structure of, 867; function of, 868; degen¬ 
eration «of, 868; regeneration of, 868. 

Neuro-retinitis, in aruemia, 1007. 

Neuroses, occupation, 1072; traumatic, 1006. 

Neutrophiles, 736. 

New-born, haemorrhagic diseases of, 747. • 

New growths in the bowel, 521. 

NighJ-blindness, 1QQ8; in scurvy, 752. 

tfight-sweats in phthisis, 828; treatment of, 358. 

Night-terrors, 449. 

Ninth nerve, lesions of, 1026. 

Nissl (tigroid) bodies, 868. 

Nits, 53. 

Nodding spasm, 1632. 

Nodes, HavQarA’t, 300; Hebcrden'e, 391. 

Nodes, symmetrical, in congenital syphilis, 271. 

Nodules, rheumatic, 224. 

Noma, 437; in scarlet fever, 136; i.i typhoid, 80,01. 

Nbrmoblasts, 72£, 728. 

Noee, bleeding fjom (see ^pibtazib), 595. 

Nose, die&see of, 503. # 

Nummular sputa in phthisis, 323. c 

Nurse^contracture of Trotukeau, 1074. 

Nutmeg liver, 541. 

Nyctalopia, 1008; In scurvy, 752. 

Nylander’t bismuth test in diabetes, 415. 

Nystagmus, l(ty4; in FriedreieX't ataxia, 022; in 
insular sclerosis, 931; of miners, 1014. 


Obesity, 431; diabetogenous, 410. 

Obeemion, 1054. 

Obstruction of bowels, 610; acute, 522; chronic, 
522. 

Obturator nerve, affections of, 1038. 

Occipital lobe, tumors of, 000. 

Ocdpito-cervical neuralgia, 1033,1070. 

Occupation neuroses, 1072. 

Ochronotii, 681. 

Ocular palsies, treatment of, 1017. 

Oculo-motor paralysis, recurring, 1013. 

Odor, In small-pox, 117; in typhoid fever, 75. 

(Edema, angb-neurotic, 1103; febrile purpuric, 744; 
of glottis, 598; hereditary, 1104; of lungs, 610; 
of brain, 065; malignant, of anthrax, 253; of the 
brain, in uremia, 683, 965. 

(Edematous laryngitis, 508. 

Oertd'a method in obesity, 482,829. 

'(Esophageal bruit, 454; varioes, 452. 

«<E«ophagiamus ( 453. 

(Esophagitis, acute, 451; chronic, 453{ fibrinous, 
453; membranous, 452. 

OEsophaco-oalada, 455. 


(Esophago-pleuro-cutaneous fistula, 456. 

(Esophagus, dissasea of, 451; canon 1 of, 454; -dila¬ 
tations of, 456; diverticula of, 45tft hemorrhage 
from, in cirrhosis of liver, 550; paralysis, of, 458; 
post-mortem digestion of, 455; rupture of, 455; 
spasm of, 453; stricture of, 453; syphilis of, 276; 
tuberculosis of, 340; ulceration of, 452; varioeg-pf 
veins, in cirrhosis of liver, 452, 550. 

Ofdium albicans, 436; oldiomyoosis, 2. 

Olfactory nerves and tracts, diseases of, 1005. 

Omentopexy in cirrhosis of the liver, 563. 

Omentum, tuberculous tumor of, 311; tumor of, 
in canoer of the peritoneum, 588. 

Omodynia, 307. 

Onomatomania, 1054. 

Onychia, in arthritis deformans, 302; in looomotor 
ataxia, 802; syphilitic, 208, 270. 

Operation per $e, effects of, in epilepsy, 1066. 

Opemtion, tuberculosis after, 295. 

Ophthalmia, gonorrhoeal, with Arthritis, 226. 

Ophthalmoplegia, 014, 1016; externa, 1016; inter¬ 
na, 1016. 

Opisthotonos, cervical, in infants, 028; in tetanus, ' 
260. 

Opium, poisoiyng, diagnosis from uremia, 680; 
habit, 373; smoking, effects of, 373. 

Oppenheim’a disease, 1114. 

Opsonic index in tuberculosis, 356, 

Optic nerve atrophy, 1009; hereditary, 1000; 
primary, 1000; secondary, 1000; in tabes, 880. 

Optic nerve and tract, diseases of, 1006. 

Optic neuritis, 1008; in abscess of brain, 904; in 
brain-tumor, 080; In tuberculous meningitis, 303; 
in typhoid fever, 87. 

Oral sepsis, 440. 

Orchitis, in malaria, 23; in mumps, 147; interstitial, 
in syphilis, 277; in typhoid fever, 88; in vanola, 
110; parotidea. 147; tuberculous, 348; value of 
in diagnosis, 348. 

Ornithodorus moubata, 53; 0. Savignyi, 53; 0. 
megnini, 53. 

OAhotonos, in tetanus, 260. 

Osteitis deformans, 1106. 

Osteo-arthropathy, hypertrophic pulmonary, 1107. 

Oe|gpgenesis imperfecta, 1108. 

Osteo-myelitis simulating acute rheumatism, 225. 

Osteophytes in arthritis deformans, 300. 

Otitis-media, in typhoid fever, 87; in scarlet fever, 
136; in meningitis, 163; meningitic symptoms in, 
926. 

Ovaries, tuberculosis of, 348. 

Over-exertion, heart affections due to, 821. 

Oxalate-of-lime calculus, 710. 

Oxaluria, 678. 

Oxygen, inhalations of, in diabetlo ooma, 423; in 
pneumonia, 102. 

Oxyuris vermicularis, 30. 

Oysters, poisoning by, 383; and typhoid fever, 
63. 

Pachymeningitis, 923; oervicalls hypertrophic*, 924; 
hamorrhagica, of oerebral dura, 023; of »P inal 
dura, 024. 

Paoet'a disease, 1106. 

Pain, In appendicitis, 514; in canoer of stomach, 
483; in pleurisy, 645; in pneumonia, 174; in nicer 
of the stomach, 474. * 
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pnlgte l peralyslsof l ln<Uphtheii&,204: in facial par* 
'llysla. 1024^ perforation of.m scarlet fever, 136. 

Palate, tuberculosis of, 330. 

PalpaUe kidney, 664. 

Palpitation of heart, 832. 

Falaiee, cerebral, of children, 010, 986. 

Pllay, lead,«377; obstetrical, 1035; shaking, 1042. 

Paludiam (aee Malarial Fever), 10. 

Pancreas, cancer of, 579; in diabetes, 413; oystaof, 
577; hamorrbage into, 673; tuinors of, 679. 

Pancreas, diseases of, 573; insufficiency of, 573. 

Pancreatic abscess, 576; diabetes. 414; calculi, 680. 

Pancreatitis, acute, 574; acute liiemorrhagic, 574; 
chronic, 577; fat necrosis in, 575, gangrenous, 
575; suppurative, 575. 

Panophthalmitis in exophthalmic goitre, 7GG. 

Pantophobia, 1089.. 

Papillitis, 1008. 

ParaoenteaiB, pericardia, 782; 4horaris, 654; acci¬ 
dents in, 654; atHominis, 592. 

Paresthesia (numbness and tingling), in neuritis, 
1000; in locomotor ataxia, 891; in tumor of brain, 
990; in primary combined sclerosis, 921. 

Parageusia, 1026. 

Paralysis, acute ascending, 918; aeute spinal, of 
adults, 918; acute, of Infants, 914, agitans, 1042; 
alcoholic, 1001; amratheain, 1003; asthenic bulbar, 
1113; atrophic spinal, 014; Bell's, 1019, bulbar, 
acute, 905; chronic, 904; of bladder, in myelitis, 
945; of brachial plexus, 1035; cerebellar, 054; in 
chorea, 1049; of circumflex nerve, 1030; crossed or 
^alternate, 051,973; “ crutch,” 1030; Cruveilhier’s, 
901; diver’s, 937; of diaphragm, 1034; after 
diphtheria, 204; following epilepsy, 1002; Erb's 
syphilitic spinal, 913; of facial nerve, 1019; of 
fifth nerve, 1017; of fourth nerve, 1014; general, 
of the insane, 805; of hypoglossal nerve, 1032, 
hysterical, 1078; infantile, 914; labio-glosso- 
laryngeal, 004; Undry's, 918; of laryngeal al>- 
ductore, 1027; of adductors, 1028; in lateral 
sclerosis, 009; from lead, 377; in locomotor atW, 
892; of long thoracic nerve, 1036; in meningitis, 
303, 927; of median nerve, 1037; of musculo- 
gpiral nerve, 1030; obstetrical, 1035; of oculo¬ 
motor nerves. 1013; of olfactory nerve, 1005; 
periodical, 1099; m progressive muscular atrophy, 
903; pseudo-bulbar, 905, 9.50; radial, 1030; of 
rectum, in myelitis, 945; of recurrent laryngeal 
nerve, 1027; secondary to visceral disease, 1000; 
rerratus, 1030; of sixth nerve, 1015; spinal, 
family form of, 912; of third nerve, 1013; of ulnar 
nerve, 1037; of vocal cords, 1027. 

Paramyoclonus multiple*. 1113. 

Paraphasia, 059. 

Paraplegia flasque, 913. . . 

Paraplegia, from alcohol, 1001; ataxic, , 
amends of spinal cord, 934, from compression of 
cord, 938; cervical, 947; diabetic, ■H8; 

940; from hemorrhage into cord, 93 , 
itary form of. 912; hyatencol, 914, 1070, m 
Uthyrirm, 384; from myelitis, 946; m 
384? spastic. of adults, 909; spasbea cerebral, 
910; aynhiUdo apinal, 913; from tumor of the 
oord, 942-in tabes, 892. 

Parasites, diseases due to a nim al, la 
Parasitic gastritis, 459. j 
Paraaltio haemoptysis, S6o 


Parasitic stomatitis, 436. 

Parasyphilitic affections, 269, 895. 

Para-typhoid infections, (A. 

“Parchment crackling ” in rickets, 427. 

Parenchymatou8 t ne|ihriti8, 092. 

Parti#, general, 895. 

Paneto-occipital region, brain turnon in, 990. 

“Paris green,” poisoning by, 370. 

Parkxnson'a disease, 1042. , 

Parosmia, 1000. ® 

Parotid bulm, 411.® 

Parotitis, epidemic, 140; deafness in, 1 IS; de¬ 
lirium ui, 147; chronic, 442, orchitis ifi. 147 
specific, 111; symptomatic, 411; after abdommul 
section, )J4l, imeumonin, 182, | mat-operative, 
441; in typhAid fever, 79, in typhus fever. 108. 
Paroxysmal lucuioglobinuria, tfrl. 

Parrot's disease, 7.54. 

Parrot's ulcers, 430. 

Parr\’s ihsease, 765. 

Patellaf-tendon reflex (see K^kk-jkrk). 
Pathophobia, 1089. 

Pectoriloquy, 331. • • 

Pediculi, 53, relations of,\o*lnche bleuAtra, 54, 71 
Pediculosis, 53. # 

Podiculus capitis, 53, 1*. cnnmris, 51. 

Peln^iatu, 54, 75. 

Pehosis rlieumutica, 224,741, it chorea, 1051. 
Pellagra, 3X4. 

Pelvis of kidney, affertioiy of (sec Pyelitis). 
Pemphigoid purpura, 744. ® 

Pemphigus noonatorum, 209. 
l’entastonies, 52. *. # 

Peptic ulcer, 470, dys|>C|>sia, in, 4J4; hxmnrrhngfl 
in, 471; jejunal, 473; pusn in, 474( tem^*rness on 
pressure Jn, 175. • 

Peptones ill the urine, 074. • 

Perforating ulcer of foot in tabes, 892; in diglietes, 


417. 

Perforation of bowel, in dysentery. 0, 245; in 
typhoid fever, 07,81. 

Periarteritis, gummatous, 277; nod<»a, HflO. 


'ericardml friction, 777. 

'encardite brightique, 775. 

'enciirditH, 775; acute fibrinous, 770; aphonia in, 
779; chronic adhesive, 782; delirium in, 779, 
dysphagia in, 779; epidemics of, 770, epilepsy in, 
779; from extension of disease, 775, from foreign 
body, 775; in chorea, 1050; In fietus, 776; in 
gout,' 405; in rheumatism, 223; hu morrhngic, 
778; hyi>crpyre\in iff, 777, 770; idiopathic, 775; 
mental symptoms in. 779, primary, 775, pulsus 
paradoxus in, 779; secondary, 776; tuberculous, 
309 with effusion, 778; in typhoid fever, 09, 78 
Pericardium, adherent, 7X2; Friedreich's sign in. 

783; culcified, 785. , . _ j 

Pericardium, diseases of. 775; tulierculosu of, 309, 

Perichondritis, laryngeal, In typhoid fevef, 68 84; 

in tuberculosis, 000. j 

Perigastric adhesions, 473. 

Perihepatitis, 562, 587. 

Perinephric abscess, 717. 

Perinephritis, chronie. 717. » 

Perinuclear baeophihe grnnulee, 

Periodical paralysis, 1099. 

Periosteal caobeaia, 783. 
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Peripheral neuritis, 008. 

PeringmofcditU, 533. 

Peristal Cio unreel, 400,1082. 

Peri ton® urn, diseases of, 680. 

PeritOnaum, fluid, in, 689,602; cqpoer of, 51$; new 
growths in, 688. V 

Peri ton® urn, tuberculous oft 310; tumor forma¬ 
tions in tuberculosis of, 311. 

Peritonitis, actinonprcotic, 204; acute general, 616. 

* 680; appendicular, 51ft, 686; ohronio, 686; chronic 
^morrhagic, 588; diffuse adhesive, 687; hysteri- 

* cal, 583; idiopathi^, 580; in infanta, 684; in 
typbbid fever, 82; leukafaic, 734; local adhesive, 
686; localised, 584; pelvic, 686; perforative, 680; 
primary, 680; proliferative, 8*?; pyemic. 581; 
rheumatic, 680; secondary, 680; septic, 681; sub- 
phrenis, 584; tubdhmlous, 310, 588. 

Peritonitis, tuberculous, effects of operation on, 591. 

Perityphlitis, 519. 

•*Perles” of Laennec, 611. 

pernicious anemia? 75^4. * 

Pernicious malaria, 15, 21. 

Perqpeal type of muscular atrophy, 905. 

Pertussis (see Whoopwcscouuh), 148. 

Pesta magna, 112. 

Pestis minor, 240. * 

Petechia, 743; in epilepsy, 1062; in relapsing jpver, 
110; in scurvy, 7$2; in amah-pox, 115; in typhoid 
fever, 74; in typhus fever, 107. 

Petechial fever, 157. 

Petit mal^l058, 1062; in general paresis, 808. 

Peyer ’1 patches in typhoid fever, 65; in tuberculosis, 
341. 

Phagocytosis in^eryaipelas, 211; in tuberculosis, 290. 

Pharyngitis, 44j£; acute, 442; chronic, 443; sicca, 

443. * . 

Pharynx, acute infectious phlegmon of, 444; 
haemorrhage into, 442; * hyperaemia of, 442; 
oedema of, 442; paralysis of, 1027; spasm of, 
1027; tuberculosis of, 339; ulceration of, 443. 

Pharynx, diseases of, 442. 

Philadelphia hospital, relapsing fever at, in 1844, 
109;» statistic* of cerebro-spinal fever, 161; of 
delirium tremens in, 372. 

Philadelphia Infirmary for Nervous Diseases, 
statistics of chorea, 1045; of epilepsy, 1069. 

Philadelphia, tuberculosis in city wards, 291; 
yellow-fever epidemio in 1793, 233; typhus 
epidemic in 1883, 100. 

Philippine itch, 113. 

Phlebitis of portal vein, 564.* 

Phlebo-scleroeds, 851. 

Phlegmon, acute infectious, of pharynx, 444. 

Phobias in neurasthenia, 1089. * 

Phosphates, alkaline, 679; earthy, 679. 

Phoephatic calculi, 710. 

Phosphaturia, 679. 

Phosphorus poisoning, similarity of acute yellow 
atrophy to, 640. 

Phrenic nerve, affections of, 1034; neuralgia of, 

• 1070. 

Phthirlatis, 63. 

•phtWriu. pnbli, 54. 

• Phthisical frmnje, Hippocrates’ description of, 203. 

Phthisis, 812; chronic ulcerative, 317; acute 
pneumonic, 813; arteriosclerosis in, 337; basio 
form of, 818; Bright’s disease in, 334; of eoel- 


minera, 631; chronic arthritis in, 837; cough fat. 
323; endocarditis Jn, 821, 333; diagnosis of,-836; 
distribution of lesions in, 317: erySpelas in, 337; 
fatal hemorrhage in,'338; fever in, 827; forms of 
cavities in, 819; gastric symptoms of, 883; 
hemoptysis in, 326; modes of death in, 338; modes 
of onset in, 321; physical signs of, 329; pneumoWa 
in, 337; relation of fistula in ano to, 341; sputum 
in, 323; summary of lesions jn, 318; typhoid fever 
in, 337; vomiting in, 333. 

Phthisis, fibroid, 336, 628; floridm, 316; renum, 346; 
syphilitic, 274; of stone-cutters, 631; unity of, 
297; ventriculi, 481. 

Physiological albuminuria, 672. 

Pin mater, diseases of, 926. 

Pick’s disease, 783. 

Picric-acid test ft>r albumin, 674. 

Pigeon-breast, in rickets, 428; in mouth-breathers, 
449. * « 

Pigmentation of skin, from arfcnio, 380; in Base¬ 
dow's disease, 767; from phthiriasis, 64; in 
Addison’s disease, 757; in chronic pulmonary 
tuberculosis, 335; in melanosis, 758; in peritoneal 
tuberculosis, 311; in scleroderma, 1109. 

Pigmentation viscera in pellagra, 384. 

Pigs, tuberculosis in, 284. 

Pin-worms, 39. 

Piroplaamosis, 9. 

Pitting in small-pox, 117; measures to prevent, 122. 

I Pituitary body in acromegaly, 1106; in gigantism, 
j 1106; tumors of, 991/ 

Pityriasis versicolor, 336. 

Placenta, tuberculosis of, 348. 

Plague, 239; bubonic, 240; septicemic, 241; pneu¬ 
monic, 241; spots, 241. 

Plantar neuralgia, 1071. 

Plaques jaunes, 978. 

Plasmodium malaria, 12; preoox, 13; vivax, 12. 

Plastic bronchitis, 613. 

Pleura, diseases of, 643. 

Pleura, echinococcus of, 36; tuberculosis of, 308. 

PAural effusion, Baccellx’s sign in, 647, 649; com¬ 
pression of lung in, 645; hamorrhagic, 650; 
position of heart in, 646; pseudo-cavernous signs 
in, 647; purulent, 648; serous effusion, constitu¬ 
ents of, 045; sudden death in, 648. 

Pleural membranes, calcification of, 055. 

Pleurisy, acute, 043; chronic, 855; diaphragmatic. 
651; dry, 655; with effusion, 643, 655; encysted, 
651; fibrinous, 643; hamorrhagic, 650; interlobar, 
651; in typhoid fever, 85; pain in side in, 645; 
plastic, 643; pleural friction in, 647; primitive 
dry, 656; pulsating, 649; purulent, 648; sero¬ 
fibrinous, 643; tuberculous, 308, 644, 660; vaso¬ 
motor phenomena in, 656. 

Pleurodynia, 390. 

Pleuro-pericardial friction, 330, 777. 

Pieuro-peritoneal tuberculosis, 308. 

Pleurothotonos in tetanus, 260. 

Plexiform neuroma, 1004. 

Plica polonica, 53. , 

Plumbisra, 375; and gout, 398; as a cause of renal 
cirrhosis, 696; paralysis in, 377. 

Plymouth, epidemio of typhoid fever at, 62. 

Pneumatosis, 491. 

Pneumaturia, 416, 681. t, 

Pneumococcus. 167, 644. • 



Pneomogutrio Mira 1060. > 

Pneumogaztno nerve affections of 1027; cardiac 
branches 9 , 1029; tutrSi and oesophageal ' 
brashes of, 1029; laryngeal branches ot 1027, 
pharyngeal branches of, 1027; pulmonary- 
branches of, 1029. 

Pneumonia, acute croupous, 164; abscess in. 180; 
acute delirium in, 179; anesthesia, ISA; anti- 
pneumococdo scrum in, 191; bleeding in, 190; 
oaeeous, 323; clinfcal varieties of, 182; colitis, 
croupous, in, 172, 281; complications of, 180; crisis 
in 174; delayed resolution in, 185; diagnosis from 
acute pneumonic phthisis, 315, diplococcus 
pneumonia, 107; endocarditis in 171, 180- en¬ 
gorgement of lung in, 170; epidemics of, 1G0, 
fever of, 172; gangrene in, 187; gray hepatiza¬ 
tion in, 170; herpes in, 170; immunity from^OO, 
in diabetes, 183;’ in infants, 183; in influenza, 
185; in old nge, 183; meningitis, in, 172, *181, 
mortality of, 187;pericarditis in, 171,180, pseudo- 
crisis in, 174; purulent infiltration in, 170, re¬ 
currence of, 182; red hepatization in, 170, re¬ 
lapse in, 182, resolution of, 170; serum therapy 
in, 109; thrombosis in, 181; toxmmia in, 188; 
trauma in, 10G , 

Pneumonia, a|>ex pneumonia, 182; aspiration or 
deglutition, G21; asthenic, 184; central, 183; 
“cerebral,” 179, cheesy, 297; chronic interstitial, 
028; contusion, 100; creeping, 182, double, 182; 
ether, 185, epidemic, 184; fibrinous, 104, hypo¬ 
static, 015; in malaria, 16; interstitial, of the root, 
in syphilis, 274, in typhoid fever, 84, larval, 184; 
lobar, 164; massive, 182; migratory, 182; pleur- 
ogenous interstitial, 628; post-operative. 185; 
scrofulous, 297; secondary, 183; terminal, 183; 
toxic, 184; typhoid pneumonia, 184; white, of the 
feetus, 273. 

Pneumonitis, 104. 

Pneumonokomoais, 631. 

Pneumo-pericardium, 785. 

Pneumo-peritomrum, 583. 

Pneumorrhagia, 617. * 

Pneumothorax, 657, accutissimus of Unvemcht, 
658; after tracheotomy, 003, chronic, 000, 
Hippocratic succusaion in, 659, m phthisis, 320, 
from muscular effort, 058, recurrent, 658. 
Pneumo-typhus, 69, 84. 

Podagra, 397. 

Pododynia, 1071. 

Poikilocytusis, 722, 728. 

Poisoning, by arsenic 370; by food, 380; by grain, 
383; by load, 375, by meat, 381; by milk-products. 
383; ptomaine, 381; by wwer-gM, 3«3. by 
vegetables, 383; shell-fish and fish, 383. 
“Poker-back," 302. 

Folarlscope teet in diabetee, 415. 

Polienoep ball tie, 988; superior, 1017. 

Polio-myelitis, acute and subacute, in adults, #18, 
anterior ncute, 914; epidemics of, 915; etiology 

of, 916; anterior chronica, 901,914. 

Polyadenoraata, 486. 

Polyaffnla, 732. 

.Polyarteritis acuta nodosa, 860. 

Polyoythamia, in diabetes. 416; in gastric ulcer, 
475; with enlarged spleen and cyanosis, 762. 

Polymyositis hfflmoTTbflMnc*. 1H2. 

Polyneuritis, acute febril^lOOO; recurrens. 1001. 


Polyorrhomenitia 308. 587 

Polyphagia, 414 

Poly pnera, 1116. • 

Polyserositis, 308, 587, 784. 

Polyuria (sec Diahitkh iNsirinua). 

Polyujfa, in aUPcmiuml tumor*. 424; in hysteria, 
421. 1078, in typhtUri fever, 87 
Pons lesion* of. 952, tumor* of. 001. 

Poplitenl nerve puralyHi* «f. 1038. 

Porcmrphnlus, 086. • * 

Porooep Indus constrfetu* 52 

Portal vein, disease* of W, thrmnbozis of, 542? ' 
suppuration in, 504, • • 

Post-epileptn s>nipt *hum 1002 
Posterior creel ir:irt«-r\ Idnrkmg of. 979. 
Post-henupleghr ehnreu, 087, epilepsy, |W7. 10(13; 

movements, US7. • « 

Post-mortem movements m cholera bodies, 230. 

Post-pharyngeal abscess, 1 14. a • 

Post-trillionI, aniriniJi, 70; tcin|>cratiire, 72 
PotutogMiisfiniiig, 384 • 

Pott'* disease, 038 s 

Pregiiaiuv, and anile yellow trophy, 538'^and 
chorea, 104(1;and Heart aliaeaHe, 814, and phthisis, 
351; and typhoid fe\er, 92. 

Prcsyatnlie murmur, 810 * 

Priapism iii leiikieinia, 734. 

Pncluy heat (hoc IJhth'akiO* 

Procession caterpillar, effects of,f>6. 

Professional spasms, 1072. 

Prof etna law, 200 
Progeria, 771 
Pruglottis of ticnia, 28. 

Pnigressivo muscularatmpliv, 901; neural, 00 5 • 
Progressive pernicious aniyuua, 72^, NimmI iii, 727. 
Prophylaxis, against cholera, 232, .igimnfl Miirvy. 
752, against tuliereiAosiH. 351, iig.unst t.eimi 30; 
against trichina. 44f against typhoid feve?, 90, 
agmiiHt yellow fever, 23H 
Prostate, tiilierculoHW of, 347 
Proteus vulgaris, in appendicitis, 512, in epidemic 
jaundice, 304, m incut poisoning. .'^1 
Protozoa, diseases roused by, I, parasitic, I 
Prune-juice expeetorution, 642. 

Pruritus in diabetes, 414, 417, in lloitt/kin'a disease. 
741, m lir.iiimi, 684, in obstructive jaundice, 
535, in gout, 405, m timin' disease, 767. 
Psammoma of spinul coni, 941. 

Pseudo-anii’niiii, 718 

Pseudo-apoplectic seizures in fatty heart, 828; with 
slow pulse, 838 • 

Pseudo-hihury colic, 551. 

Pseudo-bulbar paralysis, 905, 050. 
Pseudo-cavernous signs, 331, 647, 652. 
Pseudo-cyesis, 1079. 

Pseudo-diphtheria, 190 
Pseudo-hydrophobia, 258 _ 

Pseudo-hypertrophic muscular paralysis, 900 
Paeudo-Ieukarma, 738 
Pseudo-lipoma, supraclavicular. 770. 
Pseudo-paralysis, syphilitic, 754. 

Pseudo-ptosis, 1014. t 

Pseudo-scli'-rose en plaques. 931. 

Pseudo-tabcz. 120 . . ^ 

Pseudo-tuberculosis bominia strep tothrica, • 

Priloms, 500 
Psittacowz, 308. 
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Psoriasia/buccal, 430. 

Psorospermiasis, 1; Internal, 1; outaneoua, 2. 
PsycCtasthenia, 1091. u 
Psychoses, typhoid, 86. 

Psychosis’polyneuritica, 370. p 

Ptomaine poisoning, 381. 

Ptosis, forms of, 1013; hysterical, 1013; In ataxia, 
889; pseudo, 1014. 

Ptyalism, 437, 440., 

Pbberty, barking cough bf, 1081. 

Pi^bx, irritans, 54; penetrans, #5. 
fulmonal-cerebral absjysaes, 994. 

PulmoHuy (seeLcNas); ajfcplexy, 618. 

Pulmonary artery, sclerosis of, 851; perforation of, 
880. m % 

Pulmonary hamorrhage, 325, 617. • 

Pulmonaey orifice, • congenital lesions of, 845; 
atresia of, 845; stenosis of, 845; tuberculosis in, 

• 337. 845. • ' 

Pulmonary osteo-arthropathy, hypertrophic, 1107. 
Pulmonary valve, insufficiency of, 813; stenosis of, 
813. * 

Putting pleurisy.J649. 

Pulsation, dynamic, of aerta, 860. 

Pulse, alternating. S34; dicrotic. 70, 76; under in¬ 
fluence of digitalis,* 817; intermittent, 834; ir- j 
regular, 834; bigeminal, 834; trigeminal, 834. 

Pulse, capillary (»e Capillary); Corrigan, 801; 
tffcter-ham mer •») 1. 

Pulse, slow, in tuberculous meningitis, 302; in 
jaundic* 536 (see BrXdycardiv, 836). 

Pulsus paradoxus. 779, 784, 834. 

Pupil. Argyll Robertson, 889, 897, 1014. 

Pupillary inaction, heniiopic, 1012. 

Pupils, unequal^ 1014; ii^general paresis, 897- 
Purpura.* 742. arthritic. 744; cachetic, 743; ful- 
minans, 745; Henoch's, 745; infectious, 743; 
mechanical, 744; neurotif. 743; pelioeis rheuma- 
tica in, 744, haemorrhagica, 745; myelopathic, 
743; pemphigoid. 744; simplex, 744; sympto¬ 
matic, 743; toxic. 743; urticans, 744; variolosa, 
il8. 

Purpuric oedema, febrile, 744. 

Pus in the urine. 678. 

Pustule, mulignant, 253. 

Putrid sore mouth, 435. 

Pyamia, 213; arterial, 791; Idiopathic, 216; post¬ 
typhoid, 89 

Pyamic abscess of liver, 563, 566. 

Pyelitis, 703; intermittent fever in, 705; pyuria in, 
676, 705; in typhoid feve.-, 88. 

Pyelonephritis. 703. 

Pylephlebitis adhesiva, 642. 

Pylephlebitis, in dysentery, 246; in pyamla, 217; 
suppurative. 542. 564. 

Pylorus, hypertrophic stenosis of, 486; congenital 

* hypertrophy of, 487; insufficiency of, 492; spasm 

of. 492. , 

Pyonephrosis. 703 
Pyo-pneumothorax. 309, 667. 

^Pyo-pneumothorax subphrenlcui, 472, 585, 660. 
Pyorrhoea alveolaris, 439. 

* Pyramidal tract, 870. 

• Pyuria, 676; Jn typhoid fever, 88. 

Quarantine against cholera, 232 
Quartan ague. 17. 


Quincke’s disease, 1103; lumbar punctura, 163.028, 
998. 

Quinine raah, 137, 743. 

Quinsy (see Tonsillitis, Burruaanra). , 
Quotidian ague, 17. 

Rabies, 255. 

Radial paralysis, 1036. 

Rag-picker’s disease, 254. 

Railway brain, 1096; spine, 1096. 

Rainey's tubes, 1. 

Rapid heart, 835. 

Rashes, from drugs, 137, 743; in glanders, 262; In 
measles, 142; in relapsing fever, 110; in rubella. 
145; in scarlet fever, 132; in small-pox, 115,116; 
fax syphilis, 268, 270; in typhoid fever, 74; in 
t^_,hus fever, 107; in pyamla, 217; in vaodnation, 
i26; in varicella, 129. 

Raspberry tongue ip scarlet fever, 133. 

Ray-fungus (actinomycee), 263. 

Raynaud's disease, 1100; aphasia in, 1101; and 
scleroderma, 1110; epilepsy in, 1101; hamo- 
globinuria in, 1101. mm * t 

Reaction of degeneration, 881,1003,1021. 
von Recklinghausen's disease, 1005 
Recrudescenoe of fever in typhoid fever, 72. 

Rectal crises in tabes, 891. 

Rectum, irritable, 1082; stricture of. 276; syphilis 
of. 270; tuberculosis of, 341. 

Recurrent laryngeal nerve, paralysis of, 1027. 
Recurring multiple neuritis, 1001. 

Red softening of brain, 978. 

Redux crepitus, 177. 

Reflex epilepsy, 1060. 

Reflexes, absence of, in transverse lesion of the cord, 
939. 

Reflexes in ascending paralysis, 919; in cerebral 
hemorrhage, 074; in locomotor ataxia, 889, 891; 
in poliomyelitis acuta, 916; in spastic paraplegia, 
910; in hysterical paraplegia, 914, 1079; in 
progressive muscular atrophy, 903. 

Regurgitation, tricuspid, 811. 

Reichmann's disease, 492. 

Relapse in typhoid fever, 92; in scarlet fever, 136. 
Relapsing fever, 109; spirillum of, 110. 

Remittent fever, 20. 

Renal calculiiB, 709. 

Renal, colic, 711; epistaxis, 669; sand, 709; syphilis, 
277; sclerosis, 694. 

Rendu’s type of tremor, 1080. 

Ren mobilis, 064. 

Resolution In pneumonia, 170; delayed, 185. 
Resonance, amphoric, 331, 658; tympanitic, 331 
640, 658. 

Respiratory system, diseases of, 593. 

Rest treatment, 1086; in aneurism, 861. 

Retina, lesions of, 1006. 

Retinal hyperasthesia, 1008. 

Retinitis, 1007; albuminuric, 1007; in amends. 
1007; in malaria, 1007; leuksemic, 1007; PUT 
mentosa, 1007; syphilitic, 268,1007. , 

Retraction of head in meningitis, 803, 927; in otiu* 
media, 926; in typhoid fever, 85. 

Retro-collio spurn, 1031. 

Retroperitonaum, hamorrhags into, 114. 
Retro-pharyngeal abscess. 444. 

Retropulaion in paralysis agitani, 1044, 
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ftevaodnation, 125. 

Rhabditis Niellyi, 47. 

Rhabdo-myr ma of kidney, 714. 

Rhabdonema intestinale, 51. 

Rhactitio bones, 426. 

Rhachitfs, 426. 

Rhacadee, 270. 

SteumatW 1 fever, 219; cerebral complication, of. 
224; endocarditis in, 223, fibrous nodule. i„ •>•>., 
germ theory of, .221; hereihty in. 220 , hyper¬ 
pyrexia in, 223; metabolic theory of 'oo, 
nervous theory of, 221, pericardm. ni, 2231 
purpura in, 224; sudden death in 225 
Rheumado gout (see Arthritis DtFoitUAvO 
Rheumatic nodules, 224 

Rheumatism, chronic, 394, inuBCiilar, 3%, sub¬ 
acute, 223, and tonsillitis, 445.., 

Rheumatoid arthritis (see Arthritis I)» iorm*\s) 
Rhinitis, fibrinous, fioi; membruiioiiH, 201, syuhi- 
litio, 260. , 41 

Ribs, resection of, j n empyema, 655. 

Rioe-water stool* 231. 

Rickets, 420. acute. 430, 753, fu?tal, 709 
Riga's disease, 150, 435. 

Rigidity, earh, m hemiplegia, 970, lale, 074 
Rigors, in abs< ess of bram, 904, in’ abscess of liver, 
505; in ague, 1G, in pneumonia, 172. in pyaunia, 
217; in pyelitis, 705; in tuberculosis, 322, in 
typhoid fever, 74 
Risus sardonic, ns, 200. 

Rock-fever, 24S. 

Rocky-mountam fever, 308 
Romberg’s masticatory spasm, 1018, symptom, 890. 
Root-nerve symptoms in compression paraplegia, 
938. 

Rosary, rickety. 428 

Roseola (sec Horn- Rash ofTtpiioio), 74, epidemio, 
145; syphilitic, 208. 

“ Rose cold,’’ 594 

Rose rash in t\ph<ud fever, 74. 

Rotation in epilepsy, 1001. 

Rotatory spasm in hysteria, 1080 0 

Rotheln, 145. 

“ Rough-on-rats” poisoning by, 379. 

Round-worms, 38 
Rub (see Fhictio\). 

Rubella, 145 

Rubeola, 140, notha, 145. 

Rumination 491. 

Ruqning pulse m typhoid fever, 76. 

Sable intestinal, 532. 

Soccharomyces albicnns, 436. 

Sack's disease, 912 

Sacral plexus, lesions of, 1038. 

St. Vitus's dance, 1045 
Salaam convulsions, 1056, 1080 
Saline injections, intravenous, in diabetic eomn, 
423; subcutaneous, m cholera. 233 
Saliva, arrest of, 441: Bupersecretion of. 440 
Salivary glands, diseases of, 440; inflammation of, 
441. 

Sallvadon (see Pttalism). 437, 440; in small-pox, 
117; in bulbar paralysis, 904. 

Salpingitis, tuberculous, 348. 

Saltatory spasm, 1055. 

Sanatoria, treatment of^tuberculotfs in, 354. 

78* * 
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Send, intculmal. 532; renal 709 
Sapnruiia, 213 
Saranac Sanitarium. 354 
SWeli" 1 , ventnriili, 411s. l„„ B 
Sare^>»H.M,eW,e n 1. s .. ,‘ 

Saerfnm. of lira,,, JI8S, „f hi, 7|4 . „ w 
on,™ sIT <*1. tnelanotlc, 

Sarroptes scahici 52 , • 

Saturnine neurit 1^1002 
Saturnism 375 


SauM.igr pOisoning, • 

Scnpulod\ nisi. 397 
Scarlatina iiuli i^x. 132 
Scnrtufinahuuy eriiptinne. 131 . 

Searlatiuttl iieplinliH 134 

Seorlet fever. 1.10, immnoee form, 134; olypiral 

form, 134, eomoh. a. nn.l emnielii', 134- 

drmpinmntloii in. I If, eruption in. 1.12, fiilmiiinnt 
lolly vanety, 131, hiemorr||ain<' form, 134, 
I'llleillon of, 132, mfeetflllv of, |;«J, lag, 

..10.132, Iiiuliimnill, 131, puerperal (an, Hu it- 

'■o Al l, Alirmeal, 131, pd ly'phonl fever, till, |;n 
Sn111 hIohj" 111II11 liumiiilohuim, 27, Jn|.,iueiiiil vel 

Culloi, 28. . 


Sr haul tin e disease, 744. 

SeliKol-made chorea, 1010 
Schott treatment in m\<icardinl><yi«afic, 829. 
Schilltrr n granule masses, 3,43. *** 

SrhweutnuiT cure in oIxsW), 432. 

Sciatica, 1039 


Sciatic nerve, affections of. 1038 

Scirrhous ranrer of lung. Oil, „f s(„innrh, 480. 

Sclerema in cholera infantum, 607* 

Kelercliu nconutonini. 1 HJ9 » 

Scleroductvlie. 1110 • 

Scleroderma, 1109 t 
Sclerose on plaques, 930 

Sclerose ».f the brain, 928, diffuse, 929; dissemin¬ 
ated, 930, insular, 930, multiple, 029, miliary, 
929, tula*rous, 930. 

Sclerosis, rcrebro-spinnl. 929, degenerative, 029- 
developmental, 929; inflammatory, 929, of scurvy 
752 

Sclerosis, primary, lateral, 909; posterior spinal (see 
LoroMoTOH Ataxia), 880, in chronir ergotism, 
383, primary combined, 920, in tubercles, 290; 
renal G94, toxio combined, 922. 

Sclerostoinu, 45. 

Sclerotic gustntis, 40tJ 
Scohces of echinococcus. 34. 

Scorhutiis, 750. 

8crew-w>rm t 55. 

Scrivener's palsy, 1072. 

8crofula. 304, alleged protective inoculation by, 306. 
Scrofulous pneumonia, 297. # 

Scurvy. 750, infantile, 753; prophylaxis of, 752; 

sclerosis, 752. 

Scybala. 520 

Seasonul relations, of chorea, 1045; of malaria, 
10; of pneumonia, 167; of rheumatism, 219; 
typhoid fever, 59. 

Seborrhoca nigricans, 1083. 

Secondary contracture m hemiplegia, 974. 
Secondary deviation in eye muscle paralysis, 1015. 
Secondary fever of small-pox, 116, 
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3elf-limiufion in tuberculosis, 360. 

Jenulunar space of Trauhe, 647. 

R+Tnjl ynarc valves. aortic, *ncompetency of, 796. 
benile emphysema, 638. 

Sensation, painful, loss of, in syringomyelia, 943. 
Sensation, retardation of, in ataxii, 891. ^ 

Sensory system, disease® of, 886 
Septicsmia, 213; cryptogenetio, 215; general, 215; 

'gonorrhceftl ,282; progressive^U; pus t-t yphoid ,89. 
Beptico-pytcmia, 216.* ' 

Serratus paralysis, 1036. 

‘Serum disease, 205. c 
Seven-das' fever, 109. • 

Sewer-gas, and tonsillitis, 445; poisoning, effects of, 
363. • t 

Sex, influence of, in heart-disease, 814- 
Sexes, proportion of,* affected with acute yellow 
atrophy, 538; in chlorosis, 721; in chorea, 1045; 
jn exophthalmic goitre, 765; in general paresis, 
896; in hrrmophilia, 748. 

8haking palsy, 1042.* • 

Shell-fish, poisoning by,^83. 

Shingles, 900. # 

Ship-fever, 105. • • 

Shock as a cause of traumatic neuroses, 1096. 
Shock, death from, in Asute obstruction, 522. 
Shoemaker’s cramp, 1074. 

Sick headache, 1066. 

Sickn^, sleeping, V,*8. 

Siderodromophobia, 1089. 

Siderophobia, 1089. * 

Sideroftis, 631, 632. 

Signal Bymptom (in cortical lesions), 048, 090. 
Singultus (see Hiccough). 

Sinus tbrombosif, 983; and amcmia, 983; anil 
chlorosis 724, t»83; autochthonous, 983; second¬ 
ary, in ear-disease, 983. * 

Siriaai^ 385. • 

Sixth nftve, paralysis of, 1015. 

Skin, itching of, 417, 535, 684, 699, 767. 

Skoda'* resonance in pleural effusion, 646; in 
pneumonia, 176. 

Skull, of congenital syphilis, 270; of hydrocephalus, 
997; of rickets, 429; percussion of, 995. 

Sleeping sickness and trypanosomiasis, 7, 8. 
Sleep-start in mitral incompetency, 806. 

Mow heart, 836. 

Small-pox, 112; complications of, 119; confluent 
form, 117; contagiousness of, 112; discrete form, 
116; eruption in, 116; hamorrhagic, 117; inocula¬ 
tion in, 112; recurrent, 120; ’'accination in, 112. 
Small sciatic nerve, affections of, 1038. 

Smell, affections of sense of (see Olfactory 
Nerve), 1006. 

Snake-virus, purpura caused by, 743. 

Snuffles, 270, 

8n/tening of brain, 977. 

Soil, influence of, in cholera, 230; in typhoid fever, 
61. 

Bolanin poisoning, 384. 

Solvent treatment of renal calculi, 713 
Soot, 436. 

•ordes, 79. 
gore throat, 442. 

Soya bread, 422! 

Spasm, congenital gastric, 487; pyloric, 492. 
Spasm, lock, in writer's cramp, 1073. 


Spasmodic wryneck, 1031. 

Spasms, in ergotism, 383; in hydrophobia, £ 
hysteria, 1077; of ?aoe, 1022; of nfhHclcq, 
facial paralysis, 1022; professional, 1072; 
tory, 1055. 

Spastio paraplegia of adults, 9Q9; hereditary 
hysterical, 914; Erb’t syphilitic, 913; chj 
910; secondary, 913. 

Specific infectious diseases, 67. 

Specific treatment of typhoid fbVer, 102. 
Spectra, fortification, 1067. 

Speech (see Aphasia), 055. 

Speech, in adenoid vegetations, 449; in 
paralysis, 904; in insular sclerosis, 930; in 
paralysis, 898; in hereditary ataxia, I 
paralysis agitans, 1043; scanning, in 
scle"jM8, 930. “ 

8pes*plithisica, 334. 

Spiiu^tifida, inyolvepient of cauda equina 
Spinal accessory nerve, paralysisflof, 1030. 
Spinal apoplexy, 936. 

Spinal concussion, effects of, 1097. 

Spinal cord, diffuse and focal diseases of, 1 
Spinal cord, affections of blood-vessels 
amcmia of, 934; chronic lepto-menin 
928; complete transverse lesions of, 93 
pressum of, 938; congestion of, 934; e 
and thrombosis of vessels of, 935; enc 
of vessels of, 035; fissures in. 937; foci 
of, 932; hemorrhage into, 936; lepto-n 
of, 925; localisation of functions of, 871 
meningitis of, 924; sclerosis, primary c 
of, 020, syphilis of, 271; tuberculosis 
tumors of, 941, unilateral lesions of, 93.’ 
Spinal epilepsy, 910. 

Spinal irritation, 1089. 

8pinnl membranes, hemorrhage into 93. 
of. 941. 

Spinal nerves, diseases of, 1033. 

Spinal neurasthenia, 1089. 

Spinal paralysis, atrophic, 914. 

SpLkls, Curtchmnnn'*, 611, 613. 

Spirillum of relapsing fever, 110. 

Spirocluete of Obermeier, 109; of syphili 
Splanchnoptosis, 528. 

8pleen, amyloid degeneration of, in sjt 
in tuberculosis, 321. 

Spleen, diseases of, 760; abscess of, "id 
761; endothelioma of 762; guninut 
infarct of, 761; tumors of, 761. 

Spleen, enlargement of, in congemtu 
269, 271; in malaria, 15, 17. 

8pleen, excision of, in leuluomia, 738 ^ 
Spleen, floating, 529, 760; pulsating, <3 
Spleen, in ague 15, 23; in anthrax. 2.»b 
of liver, 559 , 561; in Hodgkin’* di*" 
leukirmia, 732,734; in rickets, 42S. i; 
miliary tuberculosis, 299; in typh" ,< 

83; in typhus, 107. 

Spleen, rupture of 761; in malaria, 15« 
fever, 08. 

Splenectomy, statistics of, 738, 762. 

Splenic anwmia, 762. 

Splenic fever, 252. 

SplenUation of lung, 316, 615, 622. 
Splenomegaly, family or infantile l,r 
primitive, 762; tropical, fy 
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Spondylitis deformans, 302. 

Spendytoee rhuomiligue, 393 . 

Sporoaoa, 1? parasitic, 1. 

Spotted fever, 105, 157. 

Sprue, 500. 

Sputa, albuminoid, after aspiration of chest. 654 

• alveolar ,pc Us in, 603; amoeba coli in, 0, anchovy 
sauoe, 6; in cancer of lung, 642, in in Alien an. 
154; hmmatoulin^crystals in, 56C, m nnthmeosis. 
633; in asthma, 611; in bronchiectasis, 60S, 
in acute bronchitis, G02; in chronic bronchitis. 
604; in putrid bronchitis, G05, in gangrene of 
lung, 639. 

Sputa, in phthisis, 323; in pneumonia. 175; m 
acute pulmonary tuberculosis, 314; prunc-juice, 
642; uric-acid crystals in, 401. 

Staphylococci, iq broncho-pn^imonin, 62.*^ in 
diphthena, 196, in endocarditis, 789, m peritoni¬ 
tis, 581; in pneumonia, 168; in ^yieimii, *16, in 
septictemin, 2lf; in tonsillitis, 445. 

Status, epilepticus, 1061; hystcricuH, 1084. 

Statufrlymphatious, 755, sudden death in, 755. 

8tcllwag , » sign, 766. 

Stenocardia, 830. 

Steno’i duct, guseous tumors of, 442. 

Stenosis, of aortic orifice, 802; of mitral,orifice. 
808; of pulmonary orifice, 813, 845, of tricuspid 
orifice, 812 

Steppage gait, 378, 380, 1002. 

Sterooraceous vomiting, 522. 

Stercoral ulcers in colitis, 501. 

Stertor, in apoplexy, 970. 

Stiff neck, 396. 

Stigmata, in hysteria, 1083; in purpura, 744. 

StiU’a disease, 393 

Stitch in aide in pneumonia, 174; in pleurisy, 645. 

8tok*9-Adam s disease, 834, 837, 852. 

Stolidity of face in general paresis, 898. 

Stomach, atrophy of, 460; atony of, 492; chronic, 
catarrh of,459, eroaonsof, 470, foreign bodies in, 
480; hffimorrlnige from, 474, 487, hair tumors in, 
486; hour-glass, 175; neuroses of ,400, non-caffcer- 
ous tumors in, 186, syphilis of, 276, t uberculosis of, 
340; ulcer of, 470, waslung out of (lavage), 465. 

Stomach, cancer of, 479; acute, 485; absence of free 
HC1 in, 184, dingnosiR from gastric ulcer and 
chronic gastritis, 485; hicmorrhage in, 483; 
secondarv, 480, vomiting in, 482. 

Stomach contents, examination of, 483. 

Stomach, dilatation of, 467, tetany in, 468. 

Stomach, diseases of, 456. 
omatdtis,434, acute,434, aphthous, 434; epidemic, 
367; fetid, 435, follicular, 434, gangrenous, 437, 
herpetic, 436; mercurial, 437, neurotica chronica, 
436; parasitic, 436; pemphigoid, 430; vesicular, 
434; uremic, 685. 

Stone-cutter’s phthisis, 631. 

Stools, of acute yellow atrophy, 540; of cholera, 
231; of dysentery, 5, 244; of typhoid fever, 80. in 
hmmatemeeis, 489; of obstructive jaundice, 535 

Strabismus, 1015. 

Strangulation of bowel, 510, 524. 

"Strawberry” tongue in scarlet fever, 133 

Streptococci in diphtheria, 196; in endocarditis, 
788; in pneumonia, 168; in peritonitis. 581; in 
pleurisy, 644; in pygpraia, 216; in scarlet fever, 
131; in septicaemia, 235; in tonsillitis, 445. 
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Streptococcus diphtheriti,. 100. 

Streptococcus eryM|>elutos 211. 

Streptococcus pyogenc-? m broncho-pneumonia^ 
023; in erysiiM-lax, 211 ’ 

Strentothrix a^iiuiiinees, 263 * » 

Stry uro of bile-duct, 5-17 
Stricture of colon, (^kneerous, 521 
Stricture of intestine, 521, after d\senterv, 2-^, 
521, after tuberculous ulcer, 341, 

Stricture of (esophagus, -fed ' 1 

Stricture of pxIorHs, 486 (| 

Stricturenand tumors boo el, 521. 

Stroke, apoplectic. OOfl. • 

Strongylonles mtestmalis, 51. 

Stuttering in manth-bnmtliers. ||«l, 

Stj nan jicasifnts. arsenical habit in. 380. 

Subclavian nrtorv, murmur Iti and tliroMiing of, in 
phthisis, 331 

Suhphrcmc |*eritoiuiis, 581 » » 

Subsuit us tendiuum m Uphold fever, 85. 
Succifksion, Hippocratic, 650 • 

Succiissmn splash in dilated stomai h. 460. 

Sudaiiiinn. in rheumatic fever,*! 2 2 , m typhoid fever, 
74 • • 

Sudoral form of typhoid fever, 75. 

Sugar in the iinne, Ids ^ 

Su||>iioc\amdes m excess hi saliva in rheumatism, 
2J2 

Sun-stroke, 385, aftcr-cfTn ts of*386 
Superinotilitv of stoiincli. 100 
Suppression • urine, l*A, i. 1 st uotiv«0711. 
Suppurativ nephritis, 701 
Suppurative p\lephlcl.itis. 542, 561 
Suppurative tonsillitis, 116 ( ’’ 

Suprarenal bodies, di^cyscs of, ,7561, hicmorrlingc 
info, 760, tulK^rcu^.sis of, 760, tumors of, 760. 
Suprarenal extract, Imitiiienl fi\, 759 ^ 

Surgical kidney, 701 * , 

Suspension m compression paraplegia, 910 
Sweating, m acute rheunmtisin, 222, in ague, 17; 
in djalietes, 414; m phtluse>. 32S, hi pyii-niin. 
217, in typhoid fever, 75; m ymlignanf endo¬ 
carditis, 790, profusQ, hi rickets. 128, unilateral; 
in cervical caries, 939, unilateral, in uneurism, 
860 

Sweating sickness, 367. 

Swine fever, 368. 

Sydruham'" chorea, 1045 
Synmictrual gangrene. 1101. 

Symiiathetir ganglia, in AtiilitoA’* disease, 757. 
SymiMitbctic nerve fibres (see Y'aso-motoh). 
Symptomatic parotitis, 411 

SyncojH 1 , fatal, in eordiae disease, 800. 827', in 
phthisis, 338, in pleurnl eflimion, 048, local, 1100 
Synovial rheuinatiHin (sec Gonorkikkal Khu'- 
matihm), 282. 

Synovitis, gonorrhmal, 282. , ‘ 

Synovitis, symmetrical, in congenital syphilis, 271. 
Syphilides, macular, 268, papular, 2»*H; pustular, 
2<*8, sipiamous, 268; tholate, 200. 

Syphilis. 265, accidental infection, 206; acquired. 
267, amyloid degeneration in, 269, bone lesionB, 
271; congenital,260, and dementia parolyticj.269! 
272, diagnosis, 278, early nerve lesions, 272; gun* 
mata in, 267, 269. hereditary transmission, 200; 
inodes of infection. 206; of brain and cord, 271, 
988 of circulatory system, 276; of digestive tract, 



276) anftfe ixmn&ee. 281; of Urn, 274; tad 
locomotor ataxia, 260, 886 ; of lung, 273; and 
# marriagdl 281; orchitis 10, 277; primary stage of, 
267; prophylaxis of, 278; quaternary stage of, 
260; Anal. 277; secondary stale of. 267; tertiary 
stage of. 269; third feneration, CT 1 ; of tr^ea 
and bronchi. 273; and vaedhia, 120; viaoeral, 

F »• 

Syphilis twmorrhcgiea neonatorum, 270, 747. 
Syphilitic arteritis. 27). • 4 

SjpluHtic fairer. 267. 

^ftnwtlo nephritis. 277.^ 

S>ringoofcelia, W3. 

Tabes, diabetic, 418. 

Tabes dorsalis (see Locomotor ATAiuf, 886; in 
chronic efgotism, 388. 

Tabes dorsalis spasmoilique 900. f 

Taoes mesenteries,*308. I 

Tabo-paralysis, 895. 

Tache e^rtfbrale, 75,803. * 1 

Taches bleu&trea, 54. 75? 

Tachycardia, 706,83/fc neurasthenic, 1090; paroxys¬ 
mal, 836. . a 

Tactile fremitus, in pneumonl*. 176; in pleural 
(.^effusion, 646; in pneifrhothorax, 058; in pulmo- ■ 
hflfy tuberculosis, 329; at right apex, 329. 

Tami*, varieties of, 28,29,31,32. * 

Tumiaris, intestinal!somatic, 31. 

Tapping, in ascites, 592; in cirrhosis of the liver, ! 

563; in pericarditis, 782! , 

Taste, disturbanoea of, 1028; tests for « «e of, 1026. 
Tea, neuritis caused by, 1002. ; 

TeAomysa fuaca^ 55. 

Teeth, actinomyo^s in, 26^j looseness of, in sejirvy, 
751; effects of stomatitis on. 438; erosion of. 438; 

H utchintm’t, 271,438; of infantile stomatitis, 438. 
Teiohop^a, 1067. • 

Telangiectasia, multiple, in recurring epistaxis, 595, 
749. 

Telegrapher’s cramp, 1072. 

Temperature sense, loss of, In syringomyelia, 943; 
in Morvan’t disease, 944. 

Temperature, subnormal, in acute alcoholism, 369; 
in acute tuberculosis, 299; in apoplexy, 970, in 
heat exhaustion, 385; in malaria, 22; in pulmonary 
tuberculosis, 327; in tuberculous meningitis, 303; 
in uramia, 684. 

Temporal lobe, tumors of, 990. 

Temporo-sphenoidal lobe, centra for hearing In, 
1023. 

Tender points in neuralgia, 10C9; in neurasthenia, 
1088. 

Tender toee, in typhoid fever, 80. 

Tendon-refleas (see Reflexes). 

Tendon transplantation in infantile paralysis. 912, 
%18; in hemiplegia 981. 

Tenth nerve, lesions of. 1027. 
i Terminal Infections, 218. 

Tertian ague, 17. 

Testes, tuberculosis of, 348; syphilis of, 277; and 
tonsils, relations between, 445; (see also Orchi- 
1 * tb6. 

' Cetaau, 258; bacillus of, 259; cephalic, 260; 

. neonatorum, 258; pseudo, 260; and vaodnia, 127. 

81 Tetany, 1074; after thyroidectomy, 1074; epidemic 
or rheumatic, 1074; in dilatation of the stomach, 


468, 1074; Idiopathic wnrkm. , 
wadm*. 1074:1, typhoid « m 
Tetrodoo. poisoning by, 383. ’ t ‘ 

'Therapeutic test in syphilis, 278 
’W. mnm. in dlireh®* 
in mophthilnlo mitre, 70S; in 

TUmuto fever, 385; continued, 387 
Thermic eeiue, la. of, In »yri„ rt my, I , 943 
Third nerve, ilueue. of, 1013. 

ThiiJ nerve, recurring penlyeb 0 (, in,. . 
imrelyu. of, 1013. ’ “ 

J Thiret in dubetea, 4H. 

Thmurit dierue, 1112 . 

Thoracic duet, tuberculoid, of, 298. 

; lieformiljeof, in moutli-breathm 

! rickets, 428. 

Thorn j in emphjaem^ 036; in phibiVu. 293 
Thom-headed worms 51. • 

Thornwaldi’i disease, 450. “ ‘ 

Thread-worm, 30. 

Throbbing aorta, 8 M. 1000. 

Thrombi in heart. 809; in pneumonia, 171 . 
Thrombi in veini^ in typhoid fever, 78 
Thrombi, marantic, 983. 

Thrombosis. In pneumonia, 181; of cerebral 
977; of cerebral sinuses, 983: of eerel.n 
983; of mesenteric vessels. 533; of portal \ 
Thrush, 436. 

Thymic asthma, 599, 772. 

Thymus gland, diseases of, 771; abscess 
in acromegaly. 1106; atrophy of, 
exophthalmic goitre, 773; tumors of. 
swtence of, 772; enlargement of. 77: 
death in, 772. 

Thymus Tod, 756. 

Thyroid extract, administration of. 771, 
Thyroid gland, aberrant or accessory 
764; absence of in cretins, 768; ade’ 

764; cancer of. 764; congestion of, ' 
oflithalmio goitre. 767; in goitre, 7( 

764; in myxeedema, 770; sarcouu 
tumors of, 764. 

Thyroid gland, diseases of, 763. 

Thyroidism, 771. 

Thyroiditis, acute, 763. 

Tic convuNif, 1053 

Tic douloureux. 1009; extirpation « 
ganglion in, 1070. 

Tick fever, 53, 368. 

Ticks, 52. 

Tinnitus aurium, 1023. 

Tobacco, influence of, on the heart, 84! 

Tongue, atrophy of. 1033; eesem.i of, 41 
ical, 438; in bulbar paralysis. 004; s 
spasm of, 1033; tuberculosis of, 3-’ 
hemiatrophy of, 1033; tremor 0 
paresis, 897; ulcer of franum in wh 
i50. 

Tonsillitis, 445; acute, 445; nlbumi: 

endocarditis in, 446; in the newly 
Tonsillitis, chronic, 447; follicular, 44/ 
suppurative, 446; and rheumatism 
Tonsils, abscess of, 446; calculi 0 
masMs in, 450; enlarged. 447; ai 
lions between, 445; tubejjpulosifl 0 


c 



INDtiX. 


a mmm, uueua a, MS. 

Klhl. 401. 

prfcal diMflod*, «pin*l, 831? cwebml, 047. 
prd((dU<. 396, 1030; Congenital, 1030; fecial 

g Mynunctry to, 1030; mental, 1031; epaemodic, 
*• A 

nlft, %4' in pneumonia, 188. 

gutmia, 468. 

ec, in senticflomia, 213. 

Vaoheal tagging, 838. 
potion anei'rum, 855. 
fainoe in h> .teria, 1078, 1084. 
fcuW# semilunar space, 647. 

Wmma aa a factor in abaceaa of the liver, 503; can- 
«>r of the etomach. 479; in .lelirium frame™, 371- 
to iuomntuna, 609; in neurasthenia, 1090; iii 
cyata of pancreas, 677; in pneumonia, 100; u, 
tuberculosis, 295. , 

jmblee in cattle, 365. 

.mor, dcohnlic, 37°, 1045;* to tJmvc’ dSSaee, 
/67, hereditury, 1045, hysterical, 1045, 1080; in 
exophthalmic goitre, 767, intention. 030; lJud 
378; in pnraljris ngitnn,. 1043; Rnulu’, type of’, 
1080; senile, 1045; simple, 1044, toxic, 1045; 
volitional, in insular sclerosis, 930. 

Trichina spiralis, 3Q ; distribution of, 41, statistics 
of, in American hogs, 41; in (iermany, 41; > iuodos 
of infection. 41. 

TrichiniasLs, 30, epidemics of, 42; prophylaxis of, 44. 
Trichocephulu* dispar, 51. 

Trichomona^ \agumlis, 25, T. liominis, 25. 

Trichter brust, 329, 449. 

Tricuspid regurgitation. 811. 

Tricuspid valve, disease of, 811 ; insufficiency of, 
811; stenosis of Si 2. 

Trigeminal neuralgia, 1009. 

Trigeminus (see Fifth Nkhvl). 

Trilocular heart, 844. 

rrismus, neonntonun, 258; hysterical, 1079. 
Trommer’s test. 413. 

Trophic disorders, 1100. 

Tropical dysentery, 2. ^ 

rrouueau'a symptom, in tetany, 1075. 
Trypanosomes, varieties of, 7. 8. 

Trypanosomiasis. 7, and sleeping sickness, 8. 

Tsetse fly disease. 7. 

Tubal pregnancy, ruptured, simulating peritonitis, 
584. 

■ubercle bacilli, 285, 323. 

ubercle, diffuse infiltrated, 297, miliary, 295, 318; 
changes in, 295; structure 0 ^ 2 95; noduiar, 295. 
ibercles, miliary, in chronl^pitliisis, 318. 
ibercula dolorosa, 1005. ' 

iberoulin, 286; test, 350; treatment, 356. 
iberctilosis, acute miliary, 298, general or typhoid 
form, 299; meningeal form, 301; pulmonary form, 
300. 

uberouloais, 284; bacillus of, 285, 323; changes 
produced by bacillus, 295; chronic miliary, 318; 
of circulatory system, 349; cirrhotic, of liver, 342; 
conditions influencing infection, 292; congenital, 
287; dietetic'treatment of, .356, distribution of 
the tubercles in, 295; duration of pulmonary form 
of 350; hereditary transmission of, 287; in¬ 
dividual prpphyhuds in, 352; infection by meat, 
192; infection by milk, 292; infection by inhala- 
Jon, 290; inooulatiofc of, 289; in infants, 338; in 


I old age, 337. mastitis, 334 * «_ 

modes of death in pulmuna^.’ 33^^’ 

I ttatom in, 287, nutur^/ or .pontau'eou., cu£ 

342’* Jf a F T'" 3 ' Cnna1, m ’ *’ f hrain 

.Mem **■ ° f 

2J 3W; of liver. Ml; a, 

7 ,J "' enk **■ V f *7— »» —ml. «9; 

ovanes. 348, of ixva-anliuiu. 309; of peri- 
toamum, 310; of placenta, 348; „f p^, 
prnslata, 347; of raemwnicnihrence. 308;.of 
testes. 348; of Often. »,„| I.I n .|.|.. r , 347. of uteri. 

'"Vr- - prrmanoy.'in- , 

287 fl' 1 Mr, >l>Bylnx , H i„, 331; .pasmlo- 
287, pulmonary, 312, ami tvi.lu.i.l fever, 90; and 
vaeeutta ,2«;fn.l vah ular dwmw of heart, 337. 

/ M/artf » treatment of niicurism, MU. 

Tumors of brain, 9K8 
Tunnel anaunia, II. 0 

T wIH ts and knots in the tame!. &». 

Tympanites, in intn-tuud olintnietinn. hhi, hyslen- 
na | .J082, in peril.,min,, Sh.^,,, tulsTeulnu. lien- 

tonitis, 311; i„ n ... fcv „ r KOj t onu|<i ()f 

sudden heart failure, 531. . - 

Typhlitis, 512. » T*** 

lyptand fever. 57; ntairtivc form, 90; afebrile, 74 
91. ambulatory form. 71,01, amentia in, 70; and 
tulMTciiloms.OO. bacillus of, 69, uirriers, 62: chills » 
id, 71, eireulatory system In, 76, .'lalwtes in, 90 , 
dinrrhieu in, 79, digestive sj.lem to, 78; Kkrluh’i 
n-iieli.ni in, 87; orysiia-lns In. 89, grave form of 
111, lirenilirrimge in. 80 , liieimirrhagie. 91; |,is- 
(nrieal nolo on, 67, immunity from, 69; nnd 
influeiixa, 90,_ in the ngisl, 91; in children. 91, 
in the bid us, 92; in pregnnney, 92; ln|ian,lini^v 
in, 103; liver in, 08, 83; Muidslons eiddemir of, 
C2, meteorism in„80;’inild fu.in, 90 ; mode. of 
conveyance of, 01; nervous system in, 00, 85; 
noma in. 89, 91; osseous system in, 88; uysten 
and, 03, parotitis in. 79; iierforntion of ’towel in. 

07. 81, itcritonifis in. 82. 103, polyuria in, 87, 
post-typhoid variations of (eni|NTuturn in. 72, 
prognosis of. 00; prophylaxis of. 00, pyuria in. 

8H, relapses in. 02; renal system id, 87, respiratory 
system in, 84; and scarlet fever. 89. 138; serum 
therapy in, 102; skin rashes in. 74; spleen in, 83; 
tender toes in, 88; tetany in, 80; nnd tuberculosis, 

90, varieties of, 90; Widal's reaction in typhoid 
fever. 94, Durham's theory of relapse in. 03. 

Typhoid gangrene, 78, s‘ptieu-inia, 89. 

Typhoid psychoses, 80. 

Typhoid spine, 89 9 

Typhoid state in obstructive jaundice, 630; in lout* 
yellow atrophy, 539. 

Typho-lumbricosis, 39. 

Typho-malariul fever, so-called, 95, 20 

Typhotoxin, 05. 

Typhus fever, 105; complieationa and sequela* pf, 
108. 

Typhus siderans, 108. 

Tvrosin. 539. 

Tyrotoxicon. 382. 

Ulcer, cancerous, of intestine. 502; gastric, 470; of 
duodenum, 470; of bowel in dysentery, 3; in 
typhoid fever, 66. • 

Ulcer of mouth, 435, in the new-born, 436; in 
nursing women, 435; of palate in infanta, 436. 
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Otar, perttitin*. o( toot, b tab* Ml; to dUbdta, 
417. 

Uloeratlv^ endocarditis, 7y. 
eUlcers, Parrott, 436. 

Ulnar ^enw, affection* of, 1(97. 

Uneinaria Americana, 40. 

Unolnariari*. 44. % # 

Unconsciousness (see Coma). 

Unduiant fever, 347. 

Uijsmia, 683; cerebral 9 manifeetations of, 683; 
coma In, 684; convulsions in, (B4; diagnosis from 
• ^apoplexy*. 686 ; dyspnoea in, 684; headache in, 
684; in nephritis, 686 . 703; latent, 0B8; local 
pataka in, 684; mania in, 683; cedema of brain 
in, 96£; stomatitis in. 685; theories of, 083. 

Urate (lithate) of soda in gout, 3W. • 

Urates in the urine, 677. 

Urgtes (lit&ates), amorphous, 077. 

Ureter, blooking of. 668 ; mucous cysts of. 2; ob¬ 
structed t>y calSuli, 711; psoroepermiasis of, 2; 
tuberculosis of. 347. « # 

Urethritis, gouty, 465. * 

Uric add, calculus, 709; deposition of, 677; in gout, 
398? in urine, 677; * showers,” 405. 

Uric-add diathesis (see LithjEMIa). 677. 

Uric-add headache, 405* 

•Uric-add theory of gout. 398. 

Urinary calcu]p 709. 1 

Urine, ano maun secretion of, 668 . 

Urine, density of, in acute nephritis, 688 ; in chronic 
nephritis, 698; in diabetes, 415; in diabetes in¬ 
sipidus. 420. 

Urine, haemoglobin in, 670. 

Ujjpe, in acute yellow atrophy o'f liver, 040; j 
grave anemia, #29; in diabetes insipidus, 420j1 
diabetes s iqaUifta, 410* b .diphtheria, 2(A; 
erysipelas, 2l2; in gout, 402,404,400; in jaun< 

535;dn melanuria, 680; ii^ pneumonia, 179; in 
pulmtaury tuberculosis, 334; in typhoid fever, 
87; ogalates in, 678; pus in, 676. 

Urine, quantity of, in chronic Bright’s disease, 
608; in diabetes insipidus, 425; in diabetes 
mellitus, 415; <n intestinal obstruction, 522. 
Urine, retention of, in typhoid fever, 87. 

Urine, suppression of, 668 ; treatment of, 660; in 
cholera, 231; in acute nephritis, 689; in scarlet 
fever, 130; in acute intestinal obstruction, 522; 
obstructive suppression, 711. 

Urine, tests for albumin in, 673; biliary pigment in, 
530; blood in, 669; albumoee in, 674; peptones in, 
674. 

Urobldn, increase of, in pernidous anemia, 729. / j 
Uro-genital tuberculosis, 343. 

Urticaria, alter tapping of hydatid cysts, 30; in 
bronchial asthma. 610; epidemics, 56; giant form 
(see Neurotic (Edema), 1104; with purpura, 744; 
small-pox, 116; in typhoid fever, 70. 

Uterus, tuberculosis of, 348. 

Uvula, oedema of, 442; infarction of, 442; necrosis 
and sloughing of, 442, 740. 

Vtfbdnation, 123; law, 124; mark, 120; technique of, 

1 127. rashes, 126; uloers, 126; value of, 127; 

against typhoid fever, 98. 

Wcdne, antityphoid, 98. 

Vaccine lymph, choice of, 127. 

Vaccinia, 123; bacteriology of, 120 ; generalised, 126. 


Vacdno-syphlHa, 136. 

Vagabond's discoloration, 04 , 7 x 0 
VaDsix'i points, 1068* . 

Valvular diwue of h«rt, 793; and tuben 
Vogues’# disease, 762. 

Varioelia, 128; hemorrhagic, 129 . 
Varioella bullosa, 129; esoharotioa, 129. 
Varioeii® variolaformes, 129. c 

Varioes, cesophageal, in drrhoeis of liver 
Variola, 113; hemorrhagica, 140, 117, 
115. 4 

Variola hemorrhagica pustuloea, 118. 
Variola sine eruptione, 119. 

Varioloid, 110, 119. 

Vaso-motor disorders, 1100. 

Vaso-motor disturbances in caries, 030; { 
pleurisy, 656; ip exophthalmic goitre 
heoiicrania. 1067; in myelitis, T)45; in 
1009. '» - - 

Veins? cerebral, throftabotds in, ($3; cerv 
tolio collapse of, 783; pulsation in, 3 
1090; sclerosis of, 851. 

Vena cava, twist in, 645. 

Vena cava, superior, perforation of, by 
856, 865. 

Venereal disease, 265. 

Venesection (see Bloodletttn jj 
Venous pulse, 333, 1049, 1090. 

Ventricles of brain, dilatation of (hydra 
996; puncture of, 998. 

Ventricular hemorrhage, 968. 

Verruca TIB ~ 

Vertebrae, caries of, 938; cervical, o...ies 
Vertebral artery, obstruction of, 979. 

auditory, 1024; oerebellar, 954; i 
sderdeifl, 86 &; in brain tui 

Vedoulnseminales, tubercuWsof, 347. 

Vic&riou^spieteJdj*Jj9% hemoptysis, 61 
Vincents angrfafjffr J ** 

Viny flxt, 257. 

VisceroptosiB, 528. 

Vision, double, 1016. 

Vitiligoidea, 535. 

Vocal fremitus, 170, 637, 640; resonance, 
Voioo (see Speech). 

Voioe, alteration of, b mouth-breathers, 
Volitional tremor, 930. 

Volvulus, 520, 524. 

Vomica, 319; signs of, in phthisis, 331. 
Vomit, black, 237; coffee-ground, 483. 
.ynwiiUmr b Additon’t disease. 758; ii 
fheaBe, 699; b cerebral abscess. 994; i 
tumor, 989; In acute obstruction of ■ 
522; b chronic ulcerative phthisis, 333 
stone colb, 711; in gac t rie eaneer, 48: 
tri e ulce r. 474; hysterical fecal, 10 
mittent, of Leyden, 1103; b ohronic 0 
of intestines, 523; in tuberculous menin 
b migraine, 1067; b peritonitis, 582; 
pox, 115; nervous, 491; primary peri' 
sterooraceous, 022 ; uremia, 680. 
von Noordtn’t dietary b obesity, 432. 

Wall-paper, poisoning by areenb b, 379 
Warnings b apoplexy, 960 • 



imx. 


, poet-mortem, 288, 

\ ovf itomach, 466,170. 

•ennonn'i motion, 278. 
latlr-hammer puke, 801. 

Viter, infection by, in diphtheria, 193; in cholera, 
9; in typhoid fever, 81. 

I.t« o* the brain,” 301. 

(■, ayndrome of, 303,973,991. 
r*i teat in ga^ric hemorrhage, 474. 

_ 4, ' 

ft disease, 745. 

it hemiopio pupillary inaction, 1012. 
let-pack, 138. 
lip-worm, 51. 

if hits infarct of coronary arteriH, 823. 

7hite softening of the brain, 97^ 
lite thrombi in-heart, 809. 

.jfi^hoopfng-cuiigh, 148. 0 

fc^MicM’* dines* (see EAdemIc R*ntflLoBi- 
1 - nubia OF thkNiw-bouk), 270,071,747. 

J Winged seapuhe." 329. 
mfintrich’t ogn, 331. 

> firing and electrolysis in aneurism, 862. 


WoOln, malndu lie, 614. 

Wool-sorter's disease, 252,254. 
Word-blindness, 859. # 

Word-deaine#s, 950 

Wormian bones in Iftlroccphalmi, 997.* 
Worms (sec kmsiTBt) 

W#unds of the Hq^rt, 831 
Wnst-drop, 1037; inVad-poisoning, 377. 
Wnter’s cramp, 1072 
Wryneck, 1030; spasmodic, 1031. 

Xantbelnsinn, 5 J 5 . 

Xantlnrt calculi, 719. * 

Xanthomata, 417, 535, 551. 

Xanthopsia, 39, in jaundice, 630, 
Xerostoitlia^n. 

• 1 

Yellow fever, 233, epidemics of, 233. 
Yellow softening of brain, 978. 

Yellow vision, 39 

1 ' , 1 

Zinc, peripheral neuritis (mm, 1002, 
Zomnotherapy, 350, 

Zona,900, 
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preface' to the seventh edition. 

• 1 ’ * J 


The three years that have paswd since the last edition have been rich in 
additions to our knowledge of 'disease and its treatment, particularly in con¬ 
nection with tfie‘acute infections? I have incorporated all the 'more impor¬ 
tant advances the long-expected epoch-making discoveries in -syphilis, the 
work of the New York I^&umonia Commission, the triumph of the British 
army and naval surgeons in stooping out Malta fever, the splendid work 
of Gorges and his colleagues at Panama, the studies of Strong and his asso¬ 
ciates in the Philippine Islands, the fresh work which has been done 5 in 
trypanosomiasis psorosomiasis, tropical splenomegaly, «the experiences of the 
last epidemic of cerebro-spinal fever in New York, Belfast, and Glasgow, with 
.the hopeful work of Flcxner at the Rockefeller Institute, the all-important 
contributions on “carriers” in the acute infections, the results of the Wash¬ 
ington Congress witll the new views oif infection, heredity, diagnosis, and 
treatment of tuberculosis, the remarkable studies upon epidemic 1 anterior 
poliomyelitis, and tfie work upon Rocky Mountain fever, milk sickness, and 
tha serum disease. One cannot but be impressed with the extraordinary rapid¬ 
ity of the progress of our knowledge of the acute infections 1 

The section on parasites has been carefully revised, and has received many 
additions. In the chapters on the diseases of special organs ,much new matter 
has ken incorporated—a new section in acute dilation of the stomach, a 
complete revision yf the subject of peptic ulcer in the light of recent surgical 
work, new sections on diverticulitis, parotitis, pancreatic and adrenal insuffi¬ 
ciency, (cd^ema'of the lungs, Band's disease, polycythannia, etc. In the sec¬ 
tion upon Digeases of the Ncrvdhs System the studies’ of Marie and his 
pupils upon aphasia and the new worij on spastic paraplegia, Oppenhcim’s 
disease, posterior basic meningitis, psychasthenia, etc., have been incorporated. 

The new points which have come up in treatment have been discussed, 

® j 

particularly the important advances in serum therapy and on the surgical 
treatment of internal diseases, and I have added* a note'on the cult of thfe day 
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vi 

« 

_faith healing. In addition to tliege, scores of minor alterations have 

made, too numerous to mention. ^ 

Since the appearance of the last edition the work has appeared .in Fren 
translated by MM. Salomon and hazard under the supervision of Profes 
Marie (Steinheil & <£ie., Parish; and in German, translated bv Dr. Edmu 
Hoke, with additions by Professor von .laksch, of Prague. Spanish and C 
nese translations are in course of preparation. 

I have iniinv to thank—my fellow-teachers in the medical schools of 
English-speaking world for their kind reception of previous editions, nu 
friends for suggestions and advice, Scores of practitioners all ovci the Ac 
for interesting memoranda of eases; Dr. Broome, oj' Messrs. D. Appleton i 
Company, for his kind help in many ways, and my nephew, Di. \t • t\. Fran 
of Montreal, who has seen the proofs of this edition through the press. 

William Osler. 



